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AKT COI'JTACOBAHUA
MeTonnuecknx peKOMEHIAIUH TI0 BHITIOJTHEHHIO JTa00PATOPHBIX U TIPAKTUYECKUX
pabot o yueOHou quciurinHe «OCHOBBI AJICKTPOTEXHUKU U AIEKTPOHUKIY IS
cneunanibHocTH 15.02.14 OcHarnieHnue cpeacTBaMu aBTOMAaTH3alUU
TEXHOJIOTHYECKHX TPOIecCOB U pou3BoAcTB(1mo otpacisiM) (TOIT -50),
COCTaBJICHHBIX MpernoAaBaTeiaeM KOkHO-YpaabCKoro rocyaapCTBEHHOTO
TEXHUYECKOTO KoJuemka B.B. JIbikoBoit

Meroanuecke peKOMEHAAIMN MO BBIMOJIHEHUIO JTAOOPATOPHBIX M MPAKTUYECKUX
pabot nmo y4yeOHOU mucuurIimHe « OCHOBBI AJIEKTPOTEXHUKU U JICKTPOHUKHY  JJIs
CHEIMAILHOCTH 15.02.14 OcHamienue CpeacTBaMu aBTOMAaTHU3al[IHA
TEXHOJIOTMYECKUX TPOLIECCOB U TMPOU3BOJCTB (MO OTpacisiM) COCTaBJICHbI B
COOTBETCTBHUH C MPOTPAMMOM y4e€OHOM TUCUUIIIINHBI.
Ha BbInoHEHHE 71a00paTOPHBIX U MPAKTUYECKUX pabOT OTBEAECHBI 24

yaca: IpeyCMOTPEHO BHITIOJTHEHUE 7 1aOOPaTOPHBIX U 2 MPAKTUYECKUX padoT.
B xoze BeINOTHEHUS 3aaHUI Yy CTYJICHTOB (POPMUPYIOTCS TPAKTUUECKUE YMECHHUS:

-MCIOJIb30BaTh OCHOBHBIC 3aKOHBI M MPUHIUIIBI TEOPETUUECKOMN JICKTPOTEXHUKHU
Y 3JIEKTPOHUKH B TPOPECCUOHATIBHON JIEATEIbHOCTH;

-MCI0JIb30BaTh OCHOBHBIC 3aKOHBI M MPUHIUIIBI TEOPETUUECKOMN IJIEKTPOTEXHUKH
U DJIEKTPOHUKH B IPO(HECCUOHATLHOM 1eITeIbHOCTH;

-UUTaTh TPUHUUIHAIBHBIE JIEKTPUUYECKHUE CXEMBI YCTPOMCTB;

-U3MEPSTh U PACCUUTHIBATH MMAPAMETPHI AIEKTPUUECKUX LIETIEH;

-aHAJIU3UPOBATH SJIEKTPOHHBIE CXEMBI;

-IPAaBUJIBHO HKCILTyaTUPOBATh AIEKTPOOOOPYI0BAHNUE;

-MCTIOIB30BATh YJICKTPOHHBIEC TPUOOPHI U YCTPOIMCTBRA.
Metoauyeckre peKOMEHIAIMY 110 BBIMOJHEHUIO TA0OPATOPHBIX U MPAKTUYECKUX
paboT 1o yuebHo qucuuriauHe « OCHOBBI AJIEKTPOTEXHUKH U DJIEKTPOHUKIWY IS
CIIEUAILHOCTH 15.02.14 OcHarmenue CpeacTBaMHU aBTOMAaTHU3aINU
TEXHOJIOTMYECKHUX TPOIEeCCOB M Mpou3BoAcTB (mo orpacisiM) (TOIT-50) moxer
OBITH UCII0JIb30BAaHA B MPO(PECCHOHATBLHBIX 00pa30BaTEIbHBIX OPTaHU3AIIMIX.

Texuuueckuii aupekrop OO0 «ABroma a2\t eeon  A.B. Ocunos




[NOACHUTEJIBHAA 3AIIMCKA

MeTonuueckiue PEKOMEHIAIMU [0  BBIMOJTHCHHUIO  JIAOOPATOPHBIX |
MPaKTUYECKUX padboT 1o ydeOHoW auciuiumae «OCHOBBI DJIEKTPOTEXHHUKU U
ANIEKTPOHUKHNY TIPEHA3HAYCHBI JUIs CTYJeHTOB crenuaibHocTu 15.02.14 Ocnamenue
CpeICTBaMH aBTOMATH3AIMKM TEXHOJIOTHYCCKUX IIPOIIECCOB M IPOU3BOJCTB  (II0
orpacisim) (TOIIT -50)

JlaGopaTopHble  3aHATHS  SABISAIOTCS  BaKHBIM ~ JJIEGMCHTOM  y4eOHOM
TUCITUTUTMHBI, TaK KaK B XOJC BBIMOJTHEHUS 3aJaHUN y CTYACHTOB (HOPMHUPYIOTCS
MPaKTUYECKUE YMEHHUS ¥ HaBBIKM OOpaIeHuss ¢ pas3IudHbIMA  TIpHOOpamH,
yCTaHOBKaMH, JJaOOpaTOPHBIM 000pYyI0BaHUEM, aIlllapaTypoi, KOTOPbIE COCTABIISIOT
9acTh  NPO(ECCHOHATHLHOM  TPAKTHYECKOW  TMOATOTOBKH, a Takke OOIIHe
KOMIICTEHIIUM, TPOSBISIIONIMECS  4Yepe3 yMmMeHue HabmomaTh, CpaBHUBATh,
aHAIM3UPOBaTh, YCTAHABIWBATh 3aBUCHMOCTH, JeJaTh BHIBOJABI W O00OOIICHUS,
CaMOCTOSTEIILHO BECTH UCCIICIOBAaHUS, OQOPMIIATH PE3YIbTAThl B BHIC OTYCTOB.

Paboueli mporpammoit yuyeOHOW IUCHMIUIMHBI «OCHOBBI 3JCKTPOTEXHUKH H
AIEKTPOHUKW» TPEAYCMOTPEHO BBHITIOJHEHHUE 7 JTA0OPATOPHBIX U 2 TMPAKTHUECKHE
paboTHI.

B nmpormecce BbIMOMHEHUs Ja0OpPaTOPHBIX U MPAKTHUYECKHX pabor
oOydJaromniecss CUCTEeMATHU3UPYIOT H 3aKPEIUBIIOT TIOJyYCHHBIE TEOPETHUICCKUE
3HAHUS, PA3BUBAIOT MHTEIUICKTYyaIbHbIC M MPO(ECCHOHANBHBIC YMEHHS, (POPMHUPYIOT
AIIEMEHTBI KOMITETCHIIMH OYAyIIUX CIICIIHAIACTOB:

Ymenus.

-MCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI W TPHHIUIBI  TEOPETUYSCKOM
AIIEKTPOTEXHUKH U AJICKTPOHHUKHU B IPO(PECCHOHATILHOM NI TEIIEHOCTH;

-4UATATh MPUHIIUTTHATILHBIC SJIEKTPUICCKHE CXEMBbI YCTPOUCTB;

-M3MEPSTh U PACCUUTHIBATH MTApAMETPhI DICKTPUUSCKUX IICTICH;

-aHAJIM3UPOBATH JICKTPOHHBIC CXCMBI;

-TMIPAaBUJIBHO AKCILTyaTHPOBATH AIEKTPOOOOPYI0BAHNUE;

-MCIOJIb30BaTh AJICKTPOHHBIE MPUOOPHI U YCTPOICTBA.



3Hanus:

- (hU3MYECKue MPOIECChI, MPOTEKAIOIINE B MPOBOAHUKAX, MTOJIYIPOBOIHUKAX U
JTURJIEKTPUKAX, CBOMCTBA 3JIEKTPOTEXHUYECKUX MAaTEPHAIIOB;

- OCHOBHBIE€ 3aKOHBI DJIEKTPOTEXHUKH W METOJbl pacyeTa 3JIEKTPUUECKUX
Henei;

- ycloBHO-Tpaduueckre 0003HAYCHUS IIEKTPUUECKOTO 000Dy I0BAHMS;

- TPUHLMNBL TOJYYEHUs, TMepeAayd ¢ MCIOJIb30BaHUS AJIEKTPUUECKOM
SHEPIHUH;

- OCHOBBI TEOPHH IEKTPUUECKUX MAIIIHH;

- BUJIBI DJIEKTPOU3MEPUTEILHBIX IPUOOPOB U MPUEMbI UX UCTIOIH30BaAHNUS,

- 0a30BbI€ ANEKTPOHHBIE JIEMEHTHI U CXEMBI;

- BUJIbI DJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

- PeJIEHO-KOHTAKTHBIE U MUKPOMIPOLIECCOPHBIE CUCTEMBI YIIPABJIEHUS: COCTAaB U
npaBuiia NOCTPOCHHUS.

llepeuenv obwux u nNpoghecCUOHANbHBIX KOMNEMEHYUl, JleMeHmbl KOMOPbIX

Gopmupyromces 8 xo0e 8bINOIHEeHUs! 1AOOPAMOPHBIX U NPAKMUYECKUX pabom:
OK 01. BpiOuparh cnocoObl pemieHus 3aaad MpodecCHOHATbHON AEsITeNbHOCTH,
MPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM.
OK 02. OcymecTBisTh MOUCK, aHAIW3 W HWHTEPHPETALHUI0 HHPOPMALIHH,
HEO0OXOUMOM I BHIIOJHEHUS 3a7a4 Ipo(heCcCUOHATIBHON JesSTEIbHOCTH.
OK 03. IInanupoBaThb M peEaTM30BBIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE PA3BUTHE.
OK 04. Paborate B KOJUIEKTMBE U KoMaHjne, 3(()EKTUBHO B3aMMOJIEHCTBOBATH C
KOJUIEraMHt, PYKOBOJCTBOM, KJIMEHTaAMHU.
OK 05. OcyuecTBiaiarh yCTHYHO W NUCbMEHHYK)  KOMMYHMKAIIMIO  Ha
rocyJapCTBEHHOM $3BIKE C YYETOM OCOOEHHOCTEH COLMAIBbHOTO M KYJIBTYPHOTO
KOHTEKCTA.
OK 09. HUcnonwszoBath HHGOPMAIMOHHBIE TEXHOJOTHH B MPo¢deCcCHOHATBHON

ACATCIIBHOCTU.



OK 10. [Tonb3oBaThcst npodecCuoHaNbHONW TOKYMEHTalMel Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM SI3BIKE.

[IK 1.1. OcyiecTBasTh aHAJIU3 UMEIOUIUXCSl PEUICHUN N1 BRIOOpa MPOrpaMMHOTO
oOecrieueHuss JJisi CO3/aHMsI W TECTHUPOBAHUA MOJIETUM JJIEMEHTOB CHUCTEM
aBTOMATU3ALIMH HA OCHOBE TEXHUYECKOIO 3a/IaHHMS.

[IK 1.2. Pa3zpabatbiBaTh BUPTYyaIbHYIO MOJIETb 3JIEMEHTOB CUCTEM aBTOMATH3AllMU Ha
OCHOBE BBIOPAHHOTO MPOTPAMMHOI'0 00€CTIeUEHHUs U TEXHUYECKOTO 3aaHusl.

[1K 1.3. IlpoBoauTh BUPTyalbHOE TECTUPOBAHHE Pa3padOTaHHOM MOJEIN SJIEMEHTOB
CUCTEM aBTOMATHU3ALIUU JUIsl OLIEHKH (PYHKIIMOHAIBHOCTA KOMIIOHEHTOB.

[IK 1.4. ®opmupoBaTh MaKeT TEXHUYECKOM JOKYMEHTAIMM Ha pa3pabOTaHHYIO
MOJEJIb 3JIEMEHTOB CUCTEM aBTOMAaTU3aLIUU.

I[IK 2.1. OcymecTBisiTh BbBIOOp 000pYIOBaHUS U DJIEMEHTHOW 0a3bl CcHUCTEM
aBTOMATH3allMM B COOTBETCTBUU C 3aJlaHMEM M TpeOOoBaHHEM pa3pabOTaHHOU
TEXHUYECKOM TOKYMEHTAIUU Ha MOJIEIb AJIEMEHTOB CUCTEM aBTOMATHU3AIINH.

I[IK 2.2. OcymecTBiasiTh MOHTaX UM HaJNaAKy MOJEINA DJIEMEHTOB CHUCTEM
aBTOMAaTHU3ALIMH Ha OCHOBE pa3pad0OTaHHOW TEXHUYECKOH TOKYMEHTALUH.

I[IK 2.3. IIpoBOAMTH HUCHBITAHUS MOJENH 3JIEMEHTOB CHCTEM aBTOMAaTHU3allMd B
peabHBIX YCIOBUSX C ILEJbI0 MOJATBEPXKIEHUSI pabOTOCIIOCOOHOCTH U BO3MOXKHOM
ONTUMU3AIUY.

I[IK 3.1. IlnanupoBaTh pabOTHI 1O MOHTAXY, HaJNAgKe MW TEXHUYECKOMY
0OCITy’)KMBaHUIO CHCTEM M CpPEICTB aBTOMAaTH3allid Ha OCHOBE OPraHU3alMOHHO-
pactopsIMTEIbHBIX JOKYMEHTOB U TPEOOBAHUM TEXHUYECKON JOKYMEHTAIIHH.

[IK 3.2. Opranu3oBbiBaTh MaTe€pUaIbHO-TEXHUYECKOE obecreueHrne paboT 1o
MOHTaXy, HaJaJke MW TEXHUYECKOMY OOCITYy)XMBAaHHIO CHCTEM U CPEJICTB
aBTOMATHU3aLIUH.

[1K 3.3. Pa3zpabaTbiBaTh HHCTPYKIIMU U TEXHOJIOTHUYECKUE KAPThl BHIMOJIHEHUSI padoT
JUIT  TIOJYMHEHHOTO TMepCcoHajla 10 MOHTaXy, HIQJKe U TEXHUYECKOMY
00CTy>KUBaHUIO CUCTEM U CPEJICTB aBTOMATH3AIIUH.

IIK 3.4. Opranu3oBbIBaTh BBINOJHEHWE NPOU3BOJACTBEHHBIX 33/IaHUN MOJYUHEHHBIM

MIEPCOHAJIOM.



[IK 3.5. KoHTponupoBaTh KayecTBO pabOT MO MOHTAXY, HaJaJKe MU TEXHUYECKOMY
00CITY’>KUBaHUIO CHCTEM U CPEICTB aBTOMATHU3allMU, BBIMOIHSIEMBIX MOJYMHEHHBIM
MEPCOHAJIOM M COOJIIO/ICHUE HOPM OXPaHbI TpyAa U OEpexITMBOTO MTPOU3BOICTBA.

[1IK 4.1. KonTponupoBaTh TeKyIllMe apaMeTpbl U (PaKTUYECKUE MOKa3aTesd paboThl
CHUCTEM aBTOMATH3AIIMU B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHUBHO-TEXHUYECCKOM
JTOKYMEHTAITUH JIJISI BBISBIICHUSI BO3MOKHBIX OTKJIOHECHUH.

I[IK 4.2. OcymecTBiiaTh IUArHOCTUKY HPUYUH BO3MOXKHBIX HEUCIPABHOCTEH U
OTKa30B CHCTEM JJis BEIOOpA METOI0B M CIIOCOOOB MX YCTPAHEHUS

I[IK 4.3. OpranuzoBbiBaThb pabOTbl MO YCTPAHEHHUIO HEMOJIAJ0K, OTKAa30B
000pyZI0OBaHUSI U PEMOHTY CUCTEM B PaMKax CBOCH KOMIIETEHITUH.

Metoauyeckne peKOMEHAAIMU IO MPOBEACHUIO J1a0OpaTOPHBIX padOT U
MpPaKTUYECKUX pa3paboTaHbl ¢ 1EIbI0 OKa3aHUs I[IOMOINM CTyJE€HTaM B
MPUOOPETECHUU HEOOXOAUMBIX HABBIKOB COOPKH CXEM, MCCIIEA0BaHUs DJICKTPUUCCKUX
MAaIllUH, DJJEKTPOHHBIX TMPUOOPOB M YCTPONCTB, OCBOCHHMHM METOJIOB pacyeTa
ANEKTPUUYECKUX LIETIEH.

JlaHHBIE METOAMYECKHUE PEKOMEHJIAIMKU OMpPEACSIIOT OOluid 00beM 3HaHUMH,
MO/JIeXKAIINN  0053aTeIbHOMY YCBOEHHUIO CTYJCHTAMH TPU BBIMOJHEHUU KaXKIOU
JTa00paTOPHON W TPAKTUYECKOM pabOThI, YTO MO3BOJISIET CTYICHTaM 3aKpEIIsiTh
3HaHUS TEOpHUH, POPMHUPOBATH U PA3BUBATH HABBIKU HCCIETOBAHUS DJIECKTPUUECCKUX
CXEM, DJICKTPUUECKUX MAIIHMH, JIEKTPOHHBIX MPUOOPOB M YCTPONCTB, BOCTIUTHIBACT
MO3HABATEJbHYI0 aKTUBHOCTh W  MNPO(ECCHOHAIBHYI)  OTBETCTBEHHOCTh 3a
PE3YNbTATHI ONBITOB M PAacUYeTOB, GOPMHUPYET HABBIKK COOJIIOCHHUS MIPABUI TEXHUKH
0€30IMMacHOCTH.

Kaxxnasa pabora umeer:
-HOMEp;
- HAUMEHOBAHMUE;
- 11eJ1b pa0OTHI;
- (hopmupyembie B Tipoliecce BHITOJHEHUS pabOThl YMEHUS W aKTyaTu3alusl
3HAHUU;

- TCOPETHUICCKOC O6OCHOBaHI/Ie;



- BJIEKTPUYECKYIO CXEMY UCCIeAyeMOH LeMu;
- IepeYeHb NPUOOPOB U (WIJIM) 00OPYAOBAHUS,
- IOPSJIOK BBIMOJIHEHUS PabOTHI;
- KOHTPOJIbHBIE BOITPOCHI.
MeTtoauueckue PEKOMEHJIAlMK [0 BBHIMOJIHEHUIO JIADOPATOPHBIX U
MPAKTHUYECKUX PadOT CoAepiKaT CIMCOK PEKOMEHIyeMO#l JuTeparypbl. TUTYIbHBIHI

JIUCT JOJKEH ObITh 0)OPMIIEH B COOTBETCTBUU C IPHIIOKEHUEM A.

KPUTEPUHU OLIEHKH
JIABOPATOPHBIX U ITPAKTHYECKHUX PABOT

- OLIEHKA «OTJIMYHO» BBICTABIIIETCS 00ydaroleMycs 3a paboTy, BHIIIOJIHEHHYIO
0€301H100YHO, B TOJIHOM 00bEME C YUETOM PAIlMOHAIBHOCTH BHIOPAHHBIX PEIICHHMI;

- OIICHKA «XOPOIIO0» BBICTaBIsIETCS oOydaromeMycs 3a paboTy, BBITOJIHEHHYIO
B IIOJIHOM 00bEME C HEJI0UETaMU;

- OIIEHKa «YJOBJIETBOPUTEIHHO» BBICTABIsETCS OOydaromeMycs 3a paboTy,
BBINIOJTHEHHYIO HE B MOJIHOM oObeMme (He MeHee 70 % mpaBWIIBHO BBINOJHEHHBIX
3aJlaHuii OT 0011Iero o0beMa paboThl);

- OLIEHKA «HEYJIOBJIETBOPHUTEIHLHOY» BBICTABISIETCS OOydaromemMycs 3a padoTy,
BBITIOJTHEHHYIO B HE NTOJIHOM 00bemMe (MeHee 70% mpaBUIIbHO BBIIOJHEHHBIX 33aHUN

oT 00111eT0 0OBEMa paboThI).



IHHEPEYEHDb JABOPATOPHBIX PABOT

Paznen

Homep u HanMeHOoBaHHE TaOOpPaTOPHON pabOTHI

I. HCCJ’IGI{OB&HHG BHGKTqueCKOﬁ IOCIIN IIPpU pa3JINIHbIX criocobax
COCANHCHUA YIACTKOB.

2. UccnenoBanue pa3BeTBICHHOW MarHUTHOM LIETIH.

3. UccnenoBanue Tpex¢aszHOH ey MPpH COeAMHEHUN ToTpeduTeneit
SHEPIUHU 3BE3/I0M.

4. HCCJ’IGI{OBaHI/Ie CXCMBI pGHCﬁHO-KOHTaKTOpHOFO YIIPaBJICHUA
TpeX(i)aBHBIM ACHMHXPOHHBIM ABUI'daTCJICM.

5. I3MepeHne noTepb SHEPrUuM B IMHUM JIEKTpoIiepeay

6. MccaenoBanme moaympoBOHIKOBOTO AMOIA

7. UccnenoBanue GopMbl BEIXOAHOTO HAMPSXKEHUS SJICKTPOHHBIX
rE€HEPaTOPOB.

HEPEYEHDB ITPAKTUYECKHUX PABOT

Paznen

Homep u HauMeHOBaHKe MPAKTHYECKOW padOThI

1. Pacuer 3JIeKTpUUYECKUX LENEN MOCTOSIHHOTO TOKA.

2.PacueTr on1HO(A3HOTO BBIMPSIMUTENS C AKTUBHBIM COMPOTUBJICHUEM
Harpy3KH.




JlaGoparopHas padora Ne 1
«HccaenoBanue 3J1eKTPUYECKOH LeNu NP Pa3jJInYHbIX CIocodax
COeIMHEHUSI YIYACTKOB)
Heap padorbi: ONbITHOE ONpENEICHUE COOTHOILIEHUM MEXIYy TOKaMUu U
HaIpPsSHKEHUSIMU ITPU MTOCIEA0BATEIEHOM U apAJJIEIbHOM COETMHEHUH PE3UCTOPOB.
YMeHus:
-UCIIOJIb30BATh ~ OCHOBHBIE  3aKOHbl W NPHUHIUIIBI  TEOPETUYECKOU
AIIEKTPOTEXHUKHU U DJIEKTPOHUKH B MPOPECCUOHANBHON 1EATEIbHOCTH;
-UUTaTh TPUHUUIHAIBHBIE JIEKTPUUYECKUE CXEMBbI YCTPOMCTB;
-U3MEPATH U PACCUNTHIBATH APAMETPBI JIEKTPUUECKHUX LIETIEH;.
3HaHuA (aKTyaaM3anus):
- OCHOBHBIC 3aKOHBI JJIEKTPOTEXHMKM W METOJIbl pacyeTa NIEKTPUUECKUX
LICTICH;
- YCIIOBHO-Tpaduueckue 0003HaYEHUs IIEKTPUIECKOTr0 000pyA0BaHUS;
- BUJIbI DJIEKTPOU3MEPHUTENLHBIX IPUOOPOB U MPUEMBI UX UCIIOJIb30BAHUS;
IIpuGops1 u 060pyaoBaHKE:
O6opynoBanue 1a60paTOPHOTO CTEHAA
1) Hctouynuk nepeMeHnHoro Hampspkenus 220 B.
2) I'pynmbl namn HaKajdIMBaHUS -21IT.
3) Ammepmetp, lyon=2.5 A -31miT.
4) Amnepmetp, lyou=1 A -1mT.
5) Boabt™etp, Uyuoy=250 B -1mr.

Teopernueckoe 000CHOBaHUE
ITocsenoBaTe/ibHOE COCAUHEHNE PE3UCTOPOB.
CoenvHeHNE PE3UCTOPOB HA3BIBACTCS MOCIIEIOBATEIIBHBIM, €CIIU MPU HATUYUHU
HMCTOYHUKA TMHUTAHUSI 4Yepe3 BCE PE3UCTOPHl MPOXOAUT OAUH M TOT K€ TOK (CM.

pUCYHOK 1).
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Pucynok 1 — IlocimenoBaTenbHOE COEIMHEHUE PE3UCTOPOB.

CgoiicTBa;
1) IIpu mocienoBaTSIIbHOM COSAMHCHHH PE3UCTOPOB TOK Yepe3 BCE PE3UCTOPHI

IMpOXOOUT OAWH U TOT KC

2) HaHpH)KCHI/Ie Ha 3a)XKUMax MNOCIIK IIpU IIOCICAOBATCIBHOM COCAMHCHHUU

PE3UCTOPOB PABHO CyMME HAIPSIKEHUU HA €€ OTAECIbHBIX y4acTKax.

U=Ui+U;

3) ConpoTuBieHHe MpHU TOCICAOBATEILHOM COCIMHEHUH PE3UCTOPOB PAaBHO
CyMME€ COIPOTHUBIIEHHUI BCEX MOCIIEN0BATEIBHO COCIMHEHHBIX YYaCTKOB.

R=Ri1*+R>

[Ipu mocaenoBaTeILHOM COSAMHEHUH N PE3UCTOPOB OOIIIEE COMPOTHUBICHUE

BCEU LIETIM PaBHO apu(PMETHUECKON CyMME COMPOTUBIIEHUHN BCEX PE3UCTOPOB

R=Y'R,
k=1

ITapassenbHoe coeANHEHHE PE3HCTOPOB.

VYyacTok 1emnu, BI0Jb KOTOPOTrO MPOXOJIUT OAMH M TOT K€ TOK Ha3bIBaeTCs
6emeblo, A MECTO COEIMHEHMS TPEX M OOJIBIIEr0 YUCiIa BETBEH HA3BIBACTCA )310M.

CoenvHeHne Pe3UCTOPOB HA3BIBAETCSA MapajlieNbHbIM (PUCYHOK 2), €CIM OHU
IIPUCOECIVHEHBl K OJHOM M TOM K€ IIape Y3JIOB JJIEKTPUYECKOW LIENU, TO €CTh

HAXOJATCS TIOJT IEMCTBUEM OJHOTO Y TOTO K€ HANPSIKCHUS .
11
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Pucynok 2 — [lapannenbHoe COETMHEHUE PE3UCTOPOB

CsoiicTBa:

1) HanpsbkeHue Ha MapauieiIbHO COSMHEHHBIX PE3UCTOPAX OJUHAKORBO:
U=Ui=U>
2) Tox B Hepa3BETBICHHON YaCTH IICIH PaBEH CYMME TOKOB B ITapajlIeIbHO

COEAMHEHHBIX PE3UCTOPaX

=1+ 1

3) Jlis Kaxkmoi BETBH M JUIS BCEH IISIU MOKHO 3aIucaTth 3akoH Oma

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

U_
R

U

U
—+
R1 RZ

pazaenuB o0e yacTu paBeHcTBa Ha U , OKOHUATENbHO NUMEEM

1 RR,
i+i Rl+ IQZ
R1 2

+

1 1
—~ 4+~ R=
Rl RZ
[lpu mnapamieTIbHOM COCJUHEHWH PE3UCTOPOB OO0IMIasi MPOBOAMMOCTD
paBHa CyMMe NMPOBOAUMOCTEH OTAenbHBIX BeTBeil G = Gi+ Ge,

1
rne G==
A R

3apnanme Nel. YCTaHOBUTBH ONBITHBIM IyTEM COOTHOLIEHUN MEXAY TOKAMH U

HaIPsKCHUSAMU IIPU ITOCIICJ0BATCIILHOM COCIMHCHNUU PE3UCTOPOB.
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IMopsaok BbINoJIHEHUs] PA0OTHI:
1) CobpaTh cxemy MOCIIe0BATEILHOTO COCTMHCHHUS ABYX YYaCTKOB C JJAMITAMHU

HaKaJIMBaHUS (PUCYHOK 3) U MPEABABUTH JUIsl IPOBEPKH MPETIOAABATEIIO.

KA1

H1
° D
' H2

K2

Pucynok 3 — Cxema nociieioBaTeIbHOTO COEAMHEHUS PE3UCTOPOB.

2) BKIIIOYUTH CHIIOBOM BBIKITIOYATEIb. BKIIIOUUTH JIAMITBI Ha IEPBOM W BTOPOM
y4acTKax, IPOBECTH W3MEPEHMs TOKAa LENU U HANPsHKCHUHM YYacTKOB IIEIU.
Pe3ynbTaThl n3MepeHuil 3aHecTy B Ta0uILy 1.

Tabnuua 1 - Pe3ynbrarhl n3MepeHui TOKa U HANPSXKEHUS B 1IETIH

Ne OnbITHBIE JAHHBIE PacuérHbie 1aHHBIE
n/m I, A Us, B U2 B UB R, Om | R, Om | R, Om
1
2
3

3) Paccuurtarh COMPOTHUBICHHS Y4YacTKOB, PE3yJIbTaThl 3aHECTH B TAOJHILY 1:

U U U
R, = -1 R2 - _2 R=—
| | I
4) Tlonawp3ysiCh HOaHHBIMH OIIBITOB M PAacyeToB, MOJITBEPJINTh CBOMCTBA
MOCJIEIOBATEIIEHOTO COCIUHEHUS

R=R;1+R; U=U1+U;

3aganme Ne2 YCTaHOBUTH OIBITHBIM IIyTEM COOTHOLIEHUH MEXIYy TOKaMH U
HaIPsKEHUSAMH TP 11apaJuIeIbHOM COEIMHEHUN PE3UCTOPOB.
IHopsinok BbIMOJIHEHHSI PadOTHI:
1) CoOpath cxeMy mapajyiebHOrO COCJAWHEHHS JIBYX YYaCTKOB C JIAMIIaMH

HaKaJIMBaHUs (PUCYHOK 4) U TPEABSBUTH JIJIsl IPOBEPKH MPETIOAABATEIIO.
13



o N ()
! ~ (=)
U=220B || 11 o 12
¥ H1 H2
— i S &
_ K1 K2

Pucynok 4 — CxeMa napajuieIbHOTO COeJUHEHUSI PE3UCTOPOB.

2) BKIIIOYUTH CHIOBOM BBIKIIIOYATE b, BKIFOUNTH JIaMITbI HA TIEPBOM U BTOPOM
ydyacTkax uenu. IIpoBecTd u3MepeHUs: HAMpSOHKEHUS HA 3KUMax LENU U TOKOB
BeTBeil (yuacTkoB). Pe3ynbrarhl m3MepeHuid 3aHeCTH B TAOIUILY 2.

Tabsuua 2 Pe3ynbTaThl K3MEPEHHU TOKOB U HANIPSDKEHUS B LIENU

Ne OnbITHBIE JAHHDBIE PacuéTHble 1aHHBIE

HiII I I | U R1 R> R | G | G | Go
2
3

3) PaccuuTarh CONMPOTUBICHHUS W MPOBOJUMOCTH  y4YacTKOB, PE3YJIBTAThI
pacyeToB 3aHECTH B TaOIUILYy 2:

U : | |
R, =— R2=H R, =R G, = GZ:U2

1 G. =
1, 1, TR +R, U o

I
U
4) Tlonb3ysiCh JaHHBIMH OIBITOB M pPAacyeToOB,  MOJATBEPIUTH CBOMCTBA

[mapaJuiCJIbHOIO COCIMHCHMA:

I=hL+1 Gp=G+G,

5) Cnenatb BBIBO/I.

KoHTpoJibHBIE BONIPOCHI.

1) Kak M3MeHHMTCS HampspKeHHE Ha MEePBOM YYacTKe MPH MOCIIeI0BATSIHBHOM
COCMHEHUN YYaCTKOB C JIaMIIaMU HAKAJIMBaHWS, €CIU YBEIWYUTb HA HEM YHCIIO
BKJIFOUEHHBIX JIaMI1?

2) Kak n3aMeHuTCs BelMUMHA TOKA B LIETIH IIPH MTOCIICI0BATEILHOM COSIMHEHNUN

Y4aCTKOB, €CJIM Ha BTOPOM Yy4aCTKEC BBIKJIFOYHUTH BCC JIAMIIBI?

14



3) Kak u3MeHUTCS BeIMUMHA TOKa B LOCTIIM IIpH MapaJuICIIbHOM COCIHMHCHHU

Y4aCTKOB, €CJIM Ha BTOPOM Y4YAaCTKEC BBIKIIFOYHUTH BCC JIAMIIBI?

JlaGoparopnasi pabora Ne2
«HUccaenoBanue pa3BeTBJIEHHOM MATHUTHOM LENID)

Heas pa6orbi: OnbiTHOE MOATBEpXkACHHE mepBoro 3akoHa Kupxroda mms
Pa3BETBICHHON MAarHUTHOM WENH W OBJAJCHHE METOJIUKOM pacyeTa MarHUTHBIX
OTOKOB.

YMeHus:

-UCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHbl W TNPUHUUIBI  TEOPETHYECKOU
AIIEKTPOTEXHUKH U AJIEKTPOHUKHU B IPO(PECCHOHATILHOMN NESITEIbHOCTH;

-UUTaTh TPUHIUIHAIBHBIC JIEKTPUUECKUE CXEMbI YCTPOUCTB;

-U3MEPSITh U PACCUUTHIBATH MAPAMETPhI AICKTPUUECKUX LICTICH;

3HaHus (AKTyaJ u3anms):

- (hu3nueckue Npouecchl, NPOTEKAIOIIUE B TPOBOJIHUKAX, MOTYIPOBOIHUKAX U
IUBJIEKTPUKAX, CBOMCTBA AJIEKTPOTEXHUYECKUX MAaTEPUAJIOB;

- OCHOBHBIE€ 3aKOHBl DJIEKTPOTEXHUKHM U METOAbl pacueTa 3IEKTPUUYECKUX
LICTICH;

- YCIOBHO-Tpaduueckue 0003HauYeHUs IIEKTPUIECKOTO 000pYA0BaHUS;

- BUJIbI DJIEKTPOU3MEPUTEIbHBIX TPUOOPOB U MIPUEMBI UX UCIIOJIH30BAHUS;

IIpuGopsl n 060pyaOBaHME:

1. O6opynoBanue 1a60paTOPHOTO CTEH/A:

Hcrounuk nepemennoro Hanpspkenuss 220 B, 50 I'g

2. Tpexdaznbiit Tpancopmarop 220B /127B

3. BonbT™meTp anekTpomarauTHo# cucteMbl U,oy=150 B.

Teopernueckoe 000CHOBaHME.

Maznummnoit yenvro Ha3bIBACTCSI COBOKYIHOCTH YCTPOWCTB, COAEp XKaIIuX

(heppoMarHuTHbIE Tela U 00pa3yrOUIUX 3aMKHYTYIO II€Mb, B KOTOPOU MpU HATUYUU

15



MarHUTOJBIKYIIEH CHJIbI O0Opa3yeTcsi MAarHUTHBIM MOTOK W BAOJb KOTOPOW
3aMBbIKAIOTCS TMHUA MarHUTHON MHIYKIIHAH.

[IpumepoM SBISIFOTCS CEPACYHUKH TpaHC()OpMaropa, MarHUTHBIX YCHIIMTENEH,
ANEKTPUYECKUX MAIIUH U T.J.

MarauToIBHKYIIYI0 CUJIY B 3JEKTPUYECKHUX MAIIMHAX CO3/1al0T OOMOTKH C
ANEKTPUYECKUM TOKOM WM MOCTOSHHBbIE MarHuThl. YacTh MarHUTHOM LENH, IO
KOTOPOM 3aMBIKA€TCS MAarHUTHBIA IIOTOK, HW3rOTABIMBAIOT B OCHOBHOM U3
(beppOMarHuTHBIX MAaTEPHAIOB M HA3BIBAIOT MACHUMONPOBOOOM. MarHUTHbBIE LIETH
BBIITOJTHSIOT HEPA3BETBICHHBIMU U PA3BETBICHHBIMU. Pa3inyarOT Takke MarHUTHBIC
LEN OAHOPOJHBIE U HEOJHOPOAHbIE. MarHuTONpPOBOJ OJHOPOAHOW LIEMH Ha BCEM
€ro MPOTSHKEHUH BBINIOJIHEH U3 OJHOTO MaTepHalla U UMEET OJJMHAKOBOE 10 opMme U
pazMepaM IONEPEYHOE CEYEHUE; B HEOJHOPOAHOW LENU MAarHUTOIIPOBOJ COCTOUT U3
HECKOJIBKMX YYaCTKOB, OTJIMYAIOUIMXCS B OOILIEM Ciyyae MO JJMHE, NONEepPEeYHOMY
ceyeHuto, matepuanaM. Ha pucynke | mpezacrtaBieHa OJHOpOAHAs pa3BETBICHHAs

MarduTHasi OCIlb.

1
DO I - I
x 3 r 3
I -
— I
\..__l__..J

Pucynok 1 — OgHOpoIHAs pa3BeTBICHHAS MATHUTHAS LETIb.

I[J'ISI pacdeTOB MAarHUTHBIX HCHCIZ HCIIOJB3YIOT aHAJIOTHH C JICKTPUICCKUMU

OCIIsAMMU.

@D, MazHUMHLBLI NOMOK — DICKTPUICCKUHN TOK |;

Ry, Macnumnoe conpomuenenue - 30EKTPUIECKOE CONPOTUBICHUE R;

Uy, Macnumnoe nanpsoicenue - 3IeKTpuyeckoe Hanpspkenue U,

Fu , macnumooesusicywas cuna - snektpoaBmwxyias cuia E.

B pa3BeTBiICHHONW MarHUTHOW LENH, 110 AHAJIOTUMU C DJIEKTPUYECKON LEIbIO,

MOXHO BBIICJIWUTL KOHTYPbI, BETBH U OTMCTUTL Y3JIbI. MOXHO COCTaBUTH Y3J0BBIC

16



ypaBHeHUs U copMyIrMpoBaTh TMepBblil 3akoH Kupxroda s MarHUTHOW LIETH.

AJredpanveckasi cyMMa MarHUTHBIX MOTOKOB B y3Jle MArHUTHOM 1leNy PaBHA

HyJ10 Y @ = 0.

3apnanme: CoOparh cxemy TpexdaszHoro TpaHchopMaropa M OCYIIECTBUTH

3aMepbl (ha3HOr0 HAIPSIKEHUS HA KaTyIIKaX.
IMopsaok BbINoJIHEHUsI PA0OTHI:

1) Moaxmrounte katymky AX TtpexdasHoro tpaHchopmaropa K ¢hasHOMY

Hanpspkennio Ug= 127 B (pucyHok 2).

A B C

X Y Z

a b c
J}

Pucynok 2 — Cxema coeHEHUS 0OMOTOK TpaHchopMaropa.

2) BxitounTe victounuK HanpspkeHus: 1 u3Mepbre JJ1C Bcex oOMoTOK. [laHHbIC
U3MepeHHil 3aHecure B Tabaumy 1.

Tabnunal - Pe3ynbTaThl U3BMEpEHUIA.

Ne CxeMa BKIIIOYCHUSI Eax Egvy Ecz E.x Eby E.,
/o

W N

17



3) IloBropute ombiT gig kKarymek BY, CZ, mnoakmo4yuB uUX Ha
COOTBETCTBYIOIINE (Pa3HbIC HAPSKEHMUS.

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

dopMyia pacyeTa aMIUIATYABl MATHUTHOTO TIOTOKA

o - E

4,441 -w,

rae E —DOJIC Bropuunbix 00OMOTOK E 4, Epy, E ¢

f=50I'n - yacToTa HAaNPSHKEHUS CETH,

W2 =690 - 9yucio BUTKOB BTOPUYHOM OOMOTKH TpaHchopmaTopa.

Tabnuua 2 - /laHHbIe pacyeTOB BEJIMYMH MarHUTHBIX TOTOKOB.

Ne i/ ® BO ®dm2, BO @3, B0
1
2
3

5) Onmnpenenute HampaBleHHE MATrHUTOABIDKYIICH CHJIBI W BBIUYEPTUTE
KOH(UTYpall0 MAarHUTHOIO NOTOKa. Vcmonb3ys pacueTHble JAaHHBIE, COCTABbTE
ypaBHEHUE 10 nepBoMy 3akoHy Kupxroda,.

CDl- CDz- CDg =0

6) Craemaiite BBIBOJ,.

KoHTpoJsbHBIE BONIPOCHI:

1) JlaiiTe onpeaeieHue MAarHUTHOM IICTIH.

2) CKOJBKO  y4YacTKOB  COACPKUT  MarHuTHas  Ielb  Tpex¢aszHoro
TpaHnchopmaropa?

3) Kak M3MEHUTCS MarHUTOIBHXKYIAsl CHJIA, €CITM YUCIIO BUTKOB KATYIIKU
YBEJIMYUTH B 2 pa3a, a TOK YMEHbUIUTH B 2 pa3a?

4) KakuMu TpaBWIaMH TOJNB3YIOTCS JUIS  ONPEACICHUS  HAlpaBlICHUS

MarHuTOIBWKYIIEH CUIIbI?

18



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

Heap padorbl: ONBITHOE ONPEACICHUE OCHOBHBIX COOTHOIIEHUN MEXKITY
TOKaMH W HaIpPSHKCHUSIMUA TP COCTUHEHUW TOTPEOUTENeH 3BE3/M0H, BBISCHCHHE
POJM HEUTPAIBHOTO MPOBOAA.

YMeHus:

- HWCMOJb30BaTh OCHOBHBIE 3aKOHBl M  MPUHIMUIBI  TEOPETUUYECKOU
AIEKTPOTEXHUKH U JIEKTPOHUKHU B IPO(PECCHOHATIBHOMN NESITeIbHOCTH;

-UUTaTh TPUHUUIHAIBHBIE JIEKTPUUECKHUE CXEMbBI YCTPOMCTB;

-U3MEPSITh U PACCUUTHIBATH MAPAMETPhI AIEKTPUUECKUX LICTICH;

3HaHus (AKTyaJu3anms):

- OCHOBHBIE 3aKOHBI DJIEKTPOTEXHUKH U METOAbl pacueTa IICKTPUUYECKUX
LICTICH;

- YCIIOBHO-Tpaduueckue 0003HauYeHUs AIEKTPUIECKOTO 000pyA0BaHUS;

- OCHOBBI TEOPHUU AIEKTPUUECKUX MAIIIVH;

- BUJIBI DJIEKTPOU3MEPUTEIILHBIX MPUOOPOB U MPUEMBbI UX HCIIOJIb30BAHMUS,

IIpuGops1 u 060pyaOBaHME:

O6opynoBanue J1abOpaTOPHOTO CTEHAA
1) Hctounuk nepeMenHoro Hanpspkenus 220 B.
2) I'pynmbl namMn HakaaWBaHHUS -3 IIT.
3) Ammepmerp, lyon=2.5 A -31mT.
4) Ammepmetp, lyon=1 A -1,
5) Bonbr™etp, Uyon=250 B -1miT.
Teopernueckoe 000CHOBaHMeE.

Tpexdasznas cucrema.

TpexdaszHoil cucTeMoi JIEKTPUIECKUX 1IeTIel Ha3bIBA€TCS COBOKYITHOCTh TPEX
ANEKTPUUYECKUX ILENel, KOTOPhIX AEHUCTBYIOT cuHycouganbHbie DJ[C oamHaKOBOM

YacTOTHI U AMIUIUTYbI, CABUHYTHIE OTHOCUTEIBHO JIPYyT Apyra Ha 120°.
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HcTouHuKaMu HSJIEKTPUYECKONM SHEPruM B TPEX(Pa3HBIX MemnsX SBISIOTCS
TpéxQaszHble TeHepaTophl WIM TPAHCPOPMATOPHI. B Tpexdasznoit cucreme
AIIEKTpUYeCcKuX Ieneil (as3oii Ha3piBaeTcs oAHA M3 Tpex uemneil. s cokparieHus
YKCJia MPOBOJOB MCIOJB3YIOT CBsi3aHHbIE Tpex(dasHbie cucTembl. st coequHeHus
3BE3/10M KOHIIBI OOMOTOK TpreMHHKa X,Y, Z COCAUHSIOT B OOIIYI0 TOYKY, KOTOPYIO
HA3bIBAIOT HYJIEBOW TOYKOM wiam  Hetimpanvto. KOHIBI OOMOTOK MpHEMHHUKA
coequpaoT B obmyro Touky N ~  wmetmpans marpysku (pucynok 1). Ilposona,
coenunsrone Hadasa A,B,C 00MOTOK MCTOYHHMKA C TPHUEMHHKOM HAa3bIBAIOTCS

JIUHEUHBbIMU.
A Ia

k13

N(X,Y,Z)

Pucynoxk 1 — Cxema tpexdazHoil 1ienu npu CoOeAMHEHUH 0OMOTOK
reHepaTopa u a3 norpeduTenei 3Be310Mu.

[IpoBox, coemuHsrommii Heirpans rereparopa N u Heilrpams Harpysku N
HA3BIBAIOT Heumpaivubim. llomydaeTcs cCBsi3aHHAs YETBHIPEXIPOBOAHAS CHCTEMa

AJIEKTPUYECKUX LECTICH.

IHapameTpsl Tpex¢a3zHOU HenU
Jlunetinwpltl mox - 3T0 TOK, MPOTEKAIOIIHIA 10 JTHHEHHBIM TpoBoaam (I,).
Daszubili mox - TOK, MPOTEKAOUIHNN B Pa3e NpueMHUKA Wik ucTouHuka (lg).

Jnst cxembl 3Be371a (ha3HbIE M JIMHEHHBIE TOKH OJMHAKOBBI B KaX1011 (haze:

lo
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Jluneiinoe nanpsoicenue - 3T0 pa3HOCTb MOTEHLIUAIOB MEXIy ABYMS JTUHUAMHU
(UA81 UBC1 UCA)-
DaszHoe HanpsdiceHue - ATO HANIPSIKEHUE MEXy HayajaoM U KOHIIOM (pa3bl Wi

HaNPsHKCHUE MEKIY JIMHEHHBIM 1 HyJIeBbIM TIPpoBooM (Ua, Us, Uc).

Ecnmu cuntaTe moTeHnmansl Hadan ¢a3 reHepaTropa U Harpy3Kd pPaBHBIMH (T.€.
najZieHUe HaMpsHKEHUs B JIMHEWHBIX MPOBOJIaX PaBHO HYJIO). JInHelHOe HampspKeHHe

0001 (ha3bl mpencTaBiseT co00i anredpandeckyro cyMMy (ha3HbIX HAMPSHKCHUI:

UAB :UA_UB
UBC :UB_UC
UCA:UC _UA

BekTopHas nuarpamMma JIMHEWHBIX U (Da3HBIX HANpPsDKEHW MpecTaBieHa Ha

pHUCYHKE 2.

Pucynox 2 — BekTopHas nuarpamma tpexdazHou 1enu
Ecou conportuBienuss a3 OJWHAKOBHI (HArpy3ka CUMMETpPUYHAs), TO

TPEYTOJbHUKY HA IHarpaMMe SIBJISIFOTCSI paBHOOEIPEHHBIMH, OTKY/1a JIETKO MOJYYUTh
COOTHOLICHUE MEXKAY HANPSHKCHUAMH U, = Jau v

Tok B HEUTpaIbHOM MPOBOJIE PaBEeH alreOpanyeckor cymMme (ha3HbIX TOKOB:

Iy =1,+1g+1. Bekropuas nuarpamMmma npejacraBieHa Ha PUCYHKE 3.
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Upc

Pucynok 3 — Tok B HeifrpansaoM mpoBoge |y

3apnanme: CobOpaTh cxemy TpexdazHOoil 1ernH, MPOBECTH U3MEPEHUS TOKOB U
HaMpSHKEHUH, ONPEIeTUTh COOTHOIIECHUSI MEK/1y TOKaMH M HAIIPSIKEHUEMHU.
IHopsinok BeIMOJIHEHNsI padOThI

1) Cobepute cxemy wucciefoBaHus Tpex(a3sHOU Ienu, TPEAbSIBUTE IS

MIPOBEPKH MPENoIaBaTeNio (PUCYHOK 4).

HA1 @ K1
&
Ao == o
Bﬁ _— @ H2 @ [ K2 N’
C o—oo = (A.)—
— Y
N @ H3 K3
<
)

Pucynox 4 — Cxema Tpexdax3Hoii e ¢ HEUTpaIbHBIM MPOBOIOM.

2) IlpoBemure wucciaemoBanue menu. Pexxum padoTel memu: PaBHOMepHas
Harpy3ka (CUMMeTpUYHas Harpy3ka), HeUTpaJIbHBIN MPOBO/I BKIIOYEH.

a) YCTaHOBUTE PaBHOMEPHYIO HArpy3Ky (BKJIIOUHUTE OAMHAKOBOE KOJUYECTBO
namt B (pazax Harpy3Kku). Bkirounte ceTeBor BBIKIIOUATETb;

0) U3mepbTe TOKM (a3, TOK B HEUTpaJIbHOM MpOBOJE, (Da3HbIE U JTUHEHHBIE

HaIpsHKEHUs Ha Harpy3ke. Pe3ynbratel u3mMepeHuii 3aHecute B Tabmuiry 1.
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B) BhIKTIOUNTE CETEBOI BHIKIIIOYATENb.

3) Pexxum pabothl 1enu: HepaBHOMepHass Harpyska, HEHTpaJIbHBINA MPOBOT
BKJIIOYEH.

a) YcTraHOBUTE HEPABHOMEPHYIO HArpy3ky (pazHoe KOJMYECTBO JiaMIl B (hazax
Harpy3ku). Bkirounrte ceTeBOi BBIKIIOYATENb.

6) U3meppTe TOKM (a3, TOK B HEHUTpaibHOM MNpoBojE, (a3HbIC M JTUHECHHBIC
HanpsDKeHUs Ha Harpy3ke. Pe3ynbraTel u3MepeHuit 3anecure B Ta0nuiry 1.

B) BhIKiTIOUKTE CETEBOIl BHIKIIIOUATENb.

4) Pexum paOoThl 1memnu: XoJOCTOH Xoa ¢asbl, HEHTpPaNbHBIA MPOBOJ
BKJIIOYEH.

a) YcTaHOBUTE HEPAaBHOMEPHYIO HArpy3Ky, BCE JIAMIIbI OJHON U3 (a3 JOJKHBI
OBITH BBIKJIFOUEHBI, YTO O3HAYAE€T XOJOCTOM TOK (pa3bl (pa3HOE KOJIMUYECTBO JIaMIl B
(hazax Harpy3ku). BkiatounTe ceTeBOil BBIKIIIOYATEb.

0) M3mepbTe TOKH (ha3, TOK B HEUTpaJIbHOM MPOBOJIE, (ha3HbIC U JINHECIHBIC
HaIpsDKEHUs Ha Harpyske. Pe3ynbpTaTsl n3MepeHuil 3anecure B Tadbaumy 1.

B) BrIKiTIOUNTE CETEBOI BHIKIIIOUATENb.

5) Pexxum pabotel 1ienu: PaBHOMepHas Harpys3ka (CHMMETpPHYHAs Harpyska),
HEUTPAJIbHBIN MTPOBOJ BBIKIIFOUECH.

a) YCTaHOBUTE PaBHOMEPHYIO HArpy3Ky (BKIIOUNUTE OJJMHAKOBOE KOJIMYECTBO
nam1 B (hazax Harpy3Kku). Bkirounte ceTeBoi BBIKIIIOUATEb;

0) Usmepbre Toku (a3, (a3Hble W JTUHEHHbIE HANPSIKEHUS Ha HarpysKe.

PesynbTaTel u3MepeHuit 3anecure B Ta0uiry 1.

B) BhIKITIOUNTE CETEBOI1 BBIKIIIOUATENb.

6) Pexxum pabotel menu: HepaBHOMepHass Harpy3ka, HEUTPaJbHBIN IMPOBOJ
BBIKJIFOYEH.

a) YCTaHOBUTE HEPAaBHOMEPHYIO HArpy3Ky (pa3zHoe KOJIMYECTBO JiaMm B ¢hazax
Harpy3ku). Bkitounrte ceTeBoi BBIKIIOUYATENb.

06) Usmeppre Toku (a3, Qa3Hpie W JTUHEHWHBIE HANPSOKCHUS Ha Harpys3Ke.

Pe3ynbpTaThl u3MepeHuil 3anecure B Ta0nuILy 1.

B) BhIKITIOUNTE CETEBOI1 BHIKIIIOUATENb.
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Ta6nuna 1 — Pe3ynbraThl ©3MEpEeHU TapaMeTPOB HATPY3KU

5 Pexxum padoThl nenu HN3mepenusn
2 s o la|ls| lc | INn | Ua| Us | Uc | Uas | Usc | Uca
o =~ .
g % § = | Pexum Harpy3ku
Lo AlA| A| A B B B B B B
1 = PaBHOMepHas
2
T = o
Qo %“) H
2 583 €paBHOMEpHAs
£&3
GG XomocToi X011
3 = hazwr
A s B
4 | 5 =9 PaBHomepHas
izg2
=328
5 |=E &g
(] = E H
oy g5 HepasHomepHas

7) Ilo maHHBIM OMBITOB 1,2,3 MOCTPOHTE BEKTOPHYIO AHMarpaMMy pacuera ToKa
B HEHTPaJIbHOM IIPOBOJIE HA MUJJTUMETPOBOM Oymare.
8) OueHuTe MOCTOSHCTBO (ha3HBIX HAMPSDKEHUH 110 pe3ysibTaTaM OMbITOB 2,3,5
U €T0 3aBUCUMOCTb OT peXUMa paboThl TpeX(a3HOH LETH.
9). BblumciuTe — OTHONICHHWE JWHEHHOrO W (ha3HOTO HANPSDKCHUH IO
pe3yibTataMm u3MepeHuit B Tadmuie 1.
10) Caenaiite BHIBOIBI.
KoHTpoJsbHBIE BONIPOCHI.
1) Kak BBINOJIHHUTH cOeIMHEHUE (a3 TeHepaTopa U Harpy3KH 3BE301?
2) Haspanue 00111ero mpoBoja Tpex mernei 4eThIpeXmpPOBOIHON CUCTEMbI?
3) Uro 3HauuT «xoyocrtoil xox (asze»? I[lpm Kakux  pealbHBIX YCIOBHSX
BO3HUKAET TaKON peKUM pabOThI?
JlabGopaTopHasi padora Ne 4
«HccaenoBanme cxeMbl peJieifHO-KOHTAKTHOIO YIIPABJICHHUS
Tpex(a3HbIM ACHHXPOHHBIM JIBUTaTeJIeM))
Hear paGorbr: OcBoeHME  aNropuT™Ma  JMCTAHUMOHHOIO YIIPABIICHUS
Tpex(}a3HbIM aCHHXPOHHBIM JIBUTATEJIEM.
Ymenus:
-4UUTaTh PUHIUIIUAIBHBIE SJIEKTPUUECKUE CXEMBI YCTPOUCTB;
-PaBUJILHO AKCIUTYaTUPOBATh AJIEKTPOOOOPYI0BAHHUE;

24




3HaHus (AKTyaJu3anms):

- YCIIOBHO-Tpadudeckue 0003HaUYEHHUS AIEKTPUIECKOTO 000PYA0BAHMUS;

- OCHOBBI TEOPUU ANEKTPUUECKUX MAIHH;

- peneiiHO-KOHTAKTHBIE U MUKPOIIPOIIECCOPHBIE CUCTEMBI YIPABJICHUS: COCTaB U
MpaBUJIa MOCTPOCHUS.

IIpudopsnl n 060pya0BaHUE:

1) Ucrounuk nutanus - Tpexdasnas cetb 220 B, 50 ['n

2) Tpex(da3Hblii aCHHXPOHHBIN JBUTATENb C KOPOTKO3aMKHYTBHIM POTOPOM —
AOJI-22-4 220/380B 50 I'y ; P, =400 Bt; n=1400 o6/Mun

3) MarauTHbIi ITycKaTeIb

4) Tloct ynpasnenus - [IKE - 222 - 2?2

5) AmMnepmetp Toka - 5 A.

Teopernueckoe 000CHOBaHME

Anmaparypa KOMMYTAIIUM U YIPABJICHUS.

ABTOMaTHUYECKOE YIPABJICHUE AJICKTPOJABUTATEISIMU U IPYTUMU IPUEMHUKAMH
ANEKTPUYECKON JHEPTHHM OCYLIECTBISIIOT IyTEM HPUMEHEHHUS B DSJIEKTPHUUECKUX
LEMsIX pa3IMyHbIX alapaTtoB, NPU TOMOIIM KOTOPHIX OCYIIECTBISIOT IYCK,
peryJIMpoBaHUE YacTOThl €ro BpallleHHUs, TOPMOXKEHUE , OCTAHOBKY JBUTaTEseH, a
TaKkkKe WX  3alUTy OT TEepPerpy30Kk M KOPOTKHX 3aMbikanuil. Haumbombiee
MPUMEHEHUE Cpelu TMOAO0OHOr0 poAa YCTPOMCTB TMOJYYUIIM KOHTAKTOPHI, pere,
MarHUTHbIE  IyCKAaTE€NIW, IYTEBble M  KOHUEBbIC  BBIKJIKOYATEIN, KHOIIKH,
MPEJOXPAHUTEIN U T.II.

VYrpapnare Tpex(dazHbIM ACHUHXPOHHBIM JIBUTATEIEM C KOPOTKO3aMKHYTHIM
pPOTOPOM MOKHO TpPU IMOMOIIM MAarHUTHOIO ITycKaTenas. MarHuTHbIE ITyCKaTeIu
MPECTABIIAIOT COOOM COBOKYITHOCTh KOHTAKTOpPA U TEIJIOBBIX PeJie, YCTaHOBIECHHBIX
Ha OJTHOM ITaHEH.

KonTakropsbl.

KoHTakTOpOM Ha3bIBalOT KOMMYTAIIMOHHBIM SJEKTPOMArHUTHBINA armapar, y

KOTOpPOIro BpPYYHYIO IIPOU3BOAAT IICPCKIIFOYCHUC B HCIKM  YIIPABJICHHA, a
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NEPEeKIIOYEHUE B TJAaBHOM 1eNM MPOMCXOAUT aBTOMaTWyecku. KOHTaKTOphI
NpelHa3HAYeHbl ISl YacThIX BKIIOUEHMM M OTKIIIOUEHHH 3JIEKTPOYCTAaHOBKHU O]
Harpy3koi (mo 1500 BkiIrOYEeHUH U OTKJIIOYEHHM B  4ac). YcTpoicTBO

QJICKTPOMATrHUTHOI'O KOHTAKTOPA IIPCACTABJICHO Ha PUCYHKC 1.

PucyHok 1 — D11eKTpOMarHuTHBIM KOHTaKTOP.

[Ipy 3aMbBIKaHMM KHOIIKM YIIPaBJICHHs | B LIENM YINpaBJIEHUS, T.€. KaTylIKe 2,
BO3HMKAET TOK, KOTOPBIM CO3/1aeT B CEPACYHHUKE 3 MarHUTHBIA IIOTOK U
ANEKTPOMArHWTHAS CUJIa MPUTITUBAET SIKOPb 5 K CEpPAECYHHMKY 3.MarHuTHbBIA MOTOK
3aMBIKAeTCsl IO MarHUTOIIPOBOY, COCTOSIILIEMY U3 CEpACUHUKA 3, SIKOpsL 5 U CKOOBI 8.
Koraa siKOpp NPUTSHYT K CEPIEYHUKY, 3aMBIKAIOTCS TJIABHBIE KOHTAKThI 4, yepes
KOTOpbIE  3amuThIBaeTcs oOMOTKa craropa. OIHOBPEMEHHO  MPOUCXOAUT
nepeKiroueHne OJIOK — KOHTakToB. YwWcio OJOK - KOHTAaKTOB MOXET OBITh
pa3inuHbIM. VX BKIIOYAKOT B LIENb YNPABJICHUS JAHHOTO KOHTAKTOpA WJIHA JAPYIrOro
annapata. Ha sekTprueckMX cXeMax KOHTAKTOpbl O003HA4YarTCs B HCXOIHOM
obecroueHHoM coctostHuu coriacHo ['OCT 2.755 (tabnuna 1).

Peute

Pene — 310 anmaparel, KOTOpbIE MPOU3BOAAT aBTOMATUYECKOE MEPEKIIOUECHUE

KOHTAKTOB B LICTIN YIIPABJICHUA APYTOTro aririapara.
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TeruoBble pene mpenHa3HA4YeHbl AJIs 3alUThl OOMOTOK JBHUTraTeNsl OT JJIMTEIbHBIX
neperpy3ok  Ha  10-20%. KoHCTpyKTHMBHass cxeMa TEIUIOBOTO  pEle  C

OMMEeTaNIMYECKON MIACTUHOMN MpeCTaBlIeHa Ha PUCYHKE 2.

PucyHnok 2 — TemnnoBoe pere.

HarpeBaTenbHblll 2JIEMEHT | BKIIIOYAOT MTOCJIEI0BATEIBHO C AIEKTPUYECKON LEIBIO,
KOTOPYIO0 HaJO 3allMINaTh. HarpeBaTelbHBINM 3JIEMEHT HAarpeBaeT PacIlOIOKECHHYIO
pPAIOM OMMETAIUTMYECKYIO IUIACTUHY 2. buMeTainnyeckas MiacTHHA BBINOJIHEHA U3
JBYX CJIO€B METaJVIOB C Pa3HbIMU KO3(pPUIMEHTaMU pacIIUpEeHUs], MOTOMY MpU
HarpeBaHUM OHa BBIIpAMISETCS, U pbiar 3 ocBoboxnaercs. Ilox nelcTBuem

MPY>KUHBI 6 phIYar MOBOPAYMBAETCS U PA3MbBIKAET KOHTAKTBI 5 B LIETIH YIIPABJICHMUS.
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Ta6nuna 1 — I'paduyueckoe 0603HaUEHNE KOHTAKTOB

Haumenosanue ajieMeHTa OGoana-
JeHHe
KoaTakr xoMmmyTH- 3aMBIKAOIIANH T
PYIOIIET0 YCTPOHCTRA
(obmee obozHaveHHE) N
PasMBIKAONTHH \|:
TIePeRII0YAI0IIHH j
BriknouaTtens OIHOTIOJTIOCHBITA ~
TPEXIOTICHEIH e\
[TepexmogaTens " A
OJIHOTIOJTFOCHBIIA
TPEXTIOTICHBIA Lw%%l
IOBYXIOJIOCHBEIA TPEXIIO3WIITHOHHBIHN I | | |
C HEUTPAJILHEIM TOJIOMKeHHEeM %={)
PasrenuauTens

BeikfTiouaTe s HATPY3KA

BrikmouaTens aBToMaTHYECKAR

Kuonkn yiIpaBiIeHHHA C 3aMBIKAKIITHAM KOHTAKTOM

C pasMbIKaHOIIIHAM KOHTAKTOM

KonTakr rnaBHOl nenu | 3aMBIKAOIMAN
KOHTAKTOpA, MATHUTHO-

T'0 IIyCKATeId Pa3MBIRAOITHHA

3aMBIKAOIIAN JyTOTacHTe ILHEIN

PasMEIKAIOIHAI JyroracuTe IEHEIN

KonTakT TemmoBoro pesie 6e3 camoBo3BpaTa (¢ BO3BpaTOM
HAKaTHEM KHOIIKH)

KoHTakT 3aMBIKAOMUN | IPH 3aMEIKAHUH
C BBIIEPKKOH BpEMEHHA

i A Tt INEAD

TIpU pa3MEIKAHHHA

-

3aganue: BrpimonmHuTs CcOOPKY CXeMbl AMCTAaHLUMOHHOTO  YIPABIICHUS

TpeX(i)aBHBIM ACMHXPOHHBIM JIBUTATCJIEM, OCBOHUTH aJITOPUTMBI pa6OTBI.
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IMopsaok BbINoJIHEHUs] PA0OTHI:

1) CobOpatb cxemy snektpojaBurareis (pucyHok 3). IlpenbsButh cxemy IS
MIPOBEPKHU MPETIOIaBATEIIIO.

2) BxuouuTth ceTh BhikIouareaem QF.

3) BxitouuTh ABHTraTeNb ¢ MOMOIIBI0 KHONKKA SB2. YOemuTcss B ToM, 9TO Tocie
OTIyCKaHUS KHONKHM JBHUTaTelb MpoJoinkaeT paborats. [Ipocrmeauts 3a
cpabaTbIBaHWEM MArHUTHOTO MyCKaTes.

4) OtkmounTh ABHUTaTeNh ¢ nmomormibio kHomku SB1. Ilpocienuts 3a paboroii
MarHUTHOTO ITyCKaTes

5) Orkimrounth 010K - KOHTakKT KM. BKJIHOUMTE ABUraTellb ¢ MOMOIIBIO KHOIKH
SB2. IIpocneauts 3a paboToit cxembl. [logkmounTts 610K - KOHTaKT KM.

6) [IpousBecTu peBepc IBUTATENs, MOMECHSIB MECTAaMH JiBa JIIOOBIX JIMHCHHBIX
poBO/IA

7) Harpyxasi qBUTaTellb TOPMO30M, JOOUTHCS €0 OTKIFOYCHHUS TETUIOBBIM pelie
BHOBB 3amyCTUTh IBUTATEINb, YCTPAHUB MIEPETPY3KY.

8) BBIKITIOYHTH CETEBOE MUTAHHUE.

9) CnenaiiTe BHIBOIBI.

4 B;C;EDB

T

==, C5Hn

[yl

A EpCe

@D SB1 TSBQ |_||.<M KK
1o M2e My le '{Mf L ~

Pucynok 3 — CxemMa BKJIFOUEHHUS JBUTATES.
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KoHTpoJibHBIE BONIPOCHI.

1) OOBsSICHUTE IPUHLIUI PAOOTHI MATHUTHOTO ITyCKATEIIs.

2) KakoBo Ha3HaueHHE OJIOK - KOHTAKTOB MAarHUTHOTO MyCcKaTes?

3) MoXHO 7M1 UCIOJIb30BaTh TEIUJIOBOE pejie ISl 3alUThl MOTPEOUTENs MpU

KOPOTKHUX 3aMbIKaHUAX ?

JlaGopaTopHasi padora Ne 5
«3MepeHne NOTeph IHEPTUHU B JIMHUHU JJIEKTPonepenay»

Hean padoTel: onpeieseHUue NOTEPh HANPSHKEHUS B IMHUU, MIOTEPh MOILIHOCTH U
ymenbienust KIIJI, pacuer cedeHuss NpPOBOJAOB JMHUU B 3aBUCUMOCTH OT
BEJTMYMHBI HATPY3KH.

YMmeHus:

-HCTIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI M TNPHUHIUIBI  TEOPETUUYCCKOUN

AIIEKTPOTEXHUKH U AJICKTPOHUKH B TIPO(PECCHOHATIEHOM NEeITEITHHOCTH;
-4UATATh MPUHIUITUATIBHBIC SJIEKTPUUECKHE CXEMBbI YCTPOUCTB;
-M3MEPSATh U PACCUNTHIBATH MTAPaAMETPHI MICKTPHUCCKUX IICTICH;

-IIPABUJIBHO JKCILIIyaTUPOBATh 3JI€KTpOO60py,Z[OBaHI/IC;

3HaHuA (aKTyaJau3anus):

- (pusmyeckue npouecchl, MPOTEKAIOIINE B TPOBOJHUKAX, TOJIYIPOBOJIHUKAX U
IUDJIEKTPUKAX, CBOMCTBA DJICKTPOTEXHUYECKUX MATEPHAIIOB;

- OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKH U METOJbl pacyeTa 3JIEKTPUUECKUX
Heneu;

- ycrnoBHO-Tpaduueckre 0003HAYSHHS AJICKTPUUECKOTO 000y I0BAHUS;

- TMPUHIUNBL [OJIYYEHHUS, IMEpeladyd M HCIOJIb30BAHUS SJIEKTPUUECKON
SHEPTHH;

- BUJIBI DJICKTPOU3MEPHUTEIHHBIX IPUOOPOB U MPUEMBI UX UCIIOIB30BAHNS;

IIpuGops! u 06opyaroBaHme:

1) O6opynoBanue 1a00PaTOPHOTO CTCHIA:

- Uctounuk nutanus - Tpexdasznas cets 220 B, 50 I'n;
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- JlTaMnoBbIE€ PEOCTaTHI;

2) JIATP — 1 wr.;

3) Peoctat, 100 Om — 1 mT.;

4) Boabr™merp, Uyon=150 B -2 mmit.;

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

TeopeTuueckoe 000CHOBaHUE

HOI[ HOTepeﬁ HaIPpsOKCHUA B JIMHUKW ITOHUMACTCA PA3HOCTb MCIKY HAIIPSAKCHUCM B

Hauajie 1uaud U, u B kouie Us:

3{:? =£."ri —{;TE, (1)

HpI/IMCHHﬂ 3aKOH OMa, MOJKHO 3aIIMCaThb.

;il[:'r=f'Rﬂ (2)

rae R, — conpoTuBieHne ABYXITPOBOHOM TMHUU, OM.
21
R, =— 3
"= 3)
rjae | — mpoTsHKEeHHOCTD JIMHUH, M;
g — yJlelbHas IPOBOIMMOCTh MaTEpHalia IPOBOIOB IMHUU, M/OMXMM?;

S — CCUCHHC MPOBOJOB JINHUH, MM2.

[Toncrasnsst 3Hauenue R, B popmyny (2), moaydum:

e
AU =% @)

Ha npakTuke notepu HanpspKEHUs: 4acTo 3aJ1al0TCs B MPOLEHTAX

AL

Al = -106%%.

U HOnE

[Tocne noacTaHOBKHU BbIpakeHHUs (4) B MOCIEAHIOW0 (POPMYITy, MOTYyUHUM:

AU%% = 5)
OTKyza
200-1-1
(6)

B g-AU%Uyom

rac UHOM — HOMHHAQJIbHOC HAIIPAXKCHHUEC HAa BXOAC JIMHHH, B.
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[Tpu mogaye 3eKTPUIECKON PHEPTUU 110 MPOBOIaM, MOIITHOCTD P», MoaBOAMMAs K
MPUEMHUKAM SHEPTHH, MCHBIIIC MOIITHOCTH P71, MOTPeOIIeMOl OT HCTOYHHKA
MUTaHUS HA BETWYNHY MTOTEPHh MOITHOCTH B JIMHUA AP:
AP =P 1 Pz ) (7)

rae Pi = Ul — MomHOCTB, TOTpeOIsieMast OT HICTOYHUKA NTUTaHus, BT;

P> = Uyl — momHOCTS, mOIaBaeMas Ha MPUEMHHKH AJICKTPUUECKOU SHEPTHH,
BrT.
Pabora mo6oit snexktpuueckoit renu oreHuBaetcst K1/, koTopsiit ans auHui
AIICKTPOIICPEIAYH:
B -AP AT-AUT U; -AU 15
R 1y

,

7

rne AU — notepu HanpspKeHUs B JIMHUA, B.
3aganme: BpIMONHUTE COOPKY CXEMBbI JIMHUM JJEKTporiepeaad, MPOBECTH
WU3MEPCHUS U PacUeThl TapaMeTPOB.
IopsinoKk BbINOJIHEHUS PadOThI
1) Cobepute cxemy (pucyHOK 1), KoTopas HWMHUTHpyeT paOOTy JIMHUHU
AJIEKTPOIIepeadud TEPEMEHHOTO ToKa.  IIpeapsBUTE MpEnoaaBaTelio s

MIPOBEPKH, IMOTYUYUTE PA3PELICHUE HA BKIIOUCHHUE.

R,

(% ® 90000 Goede

L v f cLefy

Pucynok 1 — Cxema nuHum 31eKkTponepeaay.

2) B kadectBe uMHTaTOpa CONPOTHUBICHHS IPOBOJOB JIMHWUU KCIIOJL30BATh

peoctatr R;.
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3) VYcranoButh Hampspkenue U;=60 B wucrtounwka JIATPom, KOHTpPOJb
HaIpsHKEHUS! OCYHIECTBIISITH BOJBTMETPOM V1, KOHTPOJb HANPSDKEHHS] B KOHIIE
JIMHUU OCYIIECTBIICHUS BOIBTMETPOM V).

4) Tloka3anus nUpUOOPOB 3amucath B TaOmuily 1, NMpH BKIOYCHUH B CETh

MMoo4UCpCaAHO ABYX, YCTBIPECX, HICCTH, BOCbMHU JJICKTPUYCCKHX JIAMII.

Tabnuua 1- [TapaMeTpsl TMHUU AJIEKTpOIIEpEaay.

gz, éu’ PL.Br | P.Br | AP,Br | 1 R, Om

LA U.,B %

5) IlpousBecTd  BBIUMCICHUSA  CONPOTHUBICHHWS  UMHTaTOpa  JIMHUHU Ry,
MomrHocTed P1u P, mnotepp MomHoctu AP, kosdduimenta mojae3Horo
JICUCTBUA 7.
6) OmpenenuTh ceycHHE IPOBOAOB JMHUK mauHOH 1 kM mpu AU = 2,5 %,
Ui = 220B 1 u3mMepeHHo# cujie TOKa AJis JBYX THIIOB TPOBOOB JIMHHH:

a) aJIOMUHUEBBIA TPOBOJI C YACIBHOW MPOBOAMMOCTHIO, paBHOU g = 32,3

M/OMXMM?;
0) IPOBOJ M3 MEIUC YAEIbHON NPOBOAUMOCTEIO, PaBHOM ( = 54,4 M/OMXMM2,

7) BBIYMCIUTH COMPOTUBIICHHUE DJICKTPUUCCKHUX JIAMII.

KoHTpoJibHBIE BONIPOCHI
1) HazoBute crioco6s! yBenuuenus KI1/1 muauu samekTpornepeaayn.
2) Kakue HOpMBI MTaieHHusT HANpsDKSHUS Aonyckarotes B JIDIT?
3) Kak omnpenenuth ceueHHe MPOBOJIOB IMPH H3BECTHOM HX MaTepHalie |
e JIDII?

4) Ha30BUTE IPUYMHBI MTAJICHUS HATIPSHKCHUN B JIMHUSX DJICKTPOIICPEIayn.

33



5) Kakue 351eKTpon3MepuTeNIbHbIC TPUOOPHI TPUMEHSUTUCH B paboTe, UX

OCHOBHBIC HapaMCTpBI?

JlabopaTtopnas paGora Ne6
«HccienoBanne morynnpoBOIHUKOBOTO 012>

Heas padorsbi: OCBOGHHE METOJOB CHSTHS BOJBT — aMIIEPHOM XapaKTEPUCTUKHU
auoJa W alropuTMa pacyera  CONPOTHUBJICHUM IIPU NPSIMOM U
0OpaTHOM BKJIIOUEHUHU.

YMeHus:
-UCIIOJIb30BAaTh ~ OCHOBHBIE  3aKOHbl W MPHUHIUIIBI  TEOPETUYECKOU

AIEKTPOTEXHUKH U DJIEKTPOHUKU B MPO(PECCHOHATBLHOMN AESTETbHOCTH;

-UUTaTh TPUHIUIHAIBHBIC JIEKTPUUECKUE CXEMbI YCTPOUCTB;

-U3MEPSTh U PACCUUTHIBATH MMAPAMETPHI AIEKTPUUECKUX LIETIEH;
-aHAJIU3UPOBATH DJIEKTPOHHBIE CXEMBI;

-ICTIOJB30BATh YJIEKTPOHHBIC TPUOOPHI U YCTPONCTBA.

3HaHus (AKTyaJu3anms):

- (hu3nueckue Npouecchl, NPOTEKAIOIINE B TPOBOJIHUKAX, MOTYIPOBOIHUKAX U

IUAJIEKTPUKAX, CBOMCTBA AJIEKTPOTEXHUUYECKUX MaTEPUAJIOB;

- OCHOBHBIE 3aKOHBI DJIEKTPOTEXHUKH M METOJbl pacueTa AJIEKTPUUECKHUX

Heneu;

- YCIIOBHO-Tpaduueckue 0003HauYeHUs IIEKTPUIECKOTO 000pYA0BaHUS;
- TPUHUUINBI TMOJY4YCHUsS, TMepeladyd ¢ HCIOJIb30BaHUSA DJIEKTPUUYECKOU

SHEPIuu;

- OCHOBBI TEOPHUU AIEKTPUUECKUX MAIIIHH;

- BUJIBI DJIEKTPOU3MEPUTEIbHBIX TPUOOPOB U MTPUEMBI UX UCIIOJIH30BAHUS;
- 0a30BbIC AIEKTPOHHBIE JIEMEHTHI U CXEMBI;

- BUJIBI DJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB;

IIpuGops! u 06opynoBaHme.

1) JlaGopartopubiii cTeHa «IIpoMaIeKTpOHUKAY:

0510k Nel, cxembl Alu A2; CoenuHUTENBHBIE POBO/IA.
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2) ITpubop anekTpor3aMepuTeIbHbI MHOrO(GYHKIHOHAIBHBIN 114317.3.

TeopeTquCKoe 000CHOBaHHE

Ilonynpooonukoesim OMOAOM HA3bIBACTCA NPHOOP C JBYMsS BBIBOJIAMH,
coJiep Kalliii OUH 3JIEKTPOHHO-IBIPOYHBINA EPEXO.
PaboTa moiynpoBOIHUKOBOTO BBITPSMUTEIBHOTO UO/Ia OCHOBaHAa Ha CBOMCTBE P-N-
nepexoja IMpOMycKaTb TOK TOJIBKO B OJHOM HamnpaBieHHH. (OCHOBHOM
XapaKTEpPUCTUKON TMOJYIPOBOJAHUKOBBIX JHOJOB SIBISIETCA BOJBT - aMIEpHas
xapaktepuctuka (BAX)- 3aBUCUMOCTh TOKa 4Yepe3 MU0 OT MPUIOKEHHOTO
HaIpsHKCHUSL.

Ilpamoe exnrouenue nuona.

[IpunoxkeHHOE HaNpsKEHUE HAa3bIBACTCS MPAMBIM, €CIHA IUIIOC HCTOYHHKA
MOAKITIOYAETCS K TOJYNPOBOAHUKY P —THMa (aHOAY), @ MUHYC K TOJYIPOBOIHUKY N
— Ttuna (xkaroxy). Ilpum mpsMoM BKIIOYEHHMH TOK MOTEYET TOJBKO TOTJa, KOrjaa
HaIpspKEHUE NpAMOro BkIoueHUs Uy, NpEeBBICUT MOTEHLMAIBHBIA Oapbep. BricoTa
MOTEHIIMAIBHOTO Oapbepa 3aBUCUT OT TUNa mnoiynpoBoanuka: 0,3 B s
repmanueBbx 1 0,6 B 111 KpeMHHEBBIX MOTYTIPOBOIHUKOB.

Oopammnoe exa0uenue nuoaa.

[IpunoxeHHOE HANPSKEHUE HA3BbIBACTCA OOPAMHBIM, €CIIU MUHYC UCTOYHHUKA
MOAKII0YAETCS K MOTYIPOBOIHUKY P —TUNa (aHOY), a IUIIOC K MOJYyNPOBOAHUKY N —
tumna (katoxy). [Ipu oOpaTHOM BKIIOUEHWH MOTEHIIMATBHBIN Oapbep JUIsi OCHOBHBIX
HOCUTENIEH 3apsiioB  YBEIWYUBAETCS, MO3TOMY OHU HE MOTYT €ro IpeoaOJIETh.
[IpakTruecku oOpaTHBINA TOK 00YCIOBJIEH Apei(POM HEOCHOBHBIX HOCUTENEH 3apsa0B
(ToKOM Apeiida), T0ITOMY SBISICTCS HE3HAYUTEIBLHBIM.

Bonvm -amnepnasa xapakmepucmuka.

JIns cpaBHeHMsi Ha pucyHke | mnpuBeneHbl TunoBble BAX repmaHueBoro u
KpPEMHUEBOr0 JHUOJ0B. KpemHHEBbIE AUOABI MMEIOT BO MHOIO pa3 MEHBIIUE
oOpaTHbIE TOKM TPU OJMHAKOBOM HaNpPsHKEHWU, YeM repMaHueBble. JlomycTumoe
oOpaTHOE HaIpPsHKCHHE KPEMHHUEBBIX AM0j10B MoxkeT aocturarh 1000-1500 B, B To
BpeMsl KaK y T€pMaHUEBBIX OHO JIeKUT B mipenenax 100-400 B. KpemuueBbie 1uoabl

MOTyT paboTtaTh mpu Temneparypax ot -60 no +150°C, a repmanueBsie - oT -60 10
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+85°C. D10 00yclnoBIEHO TeM, 4YTO NOpu Temreparypax Beime 85° C pesko
yBEJIMUMUBAECTCS  COOCTBEHHass  MPOBOJUMOCTH  T€pMaHus, MPUBOAAIIAS K
HEJOIYCTUMOMY BO3pacTaHUIO OOpaTHOro TOoka. Bmecte ¢ TeM mpsMoe mnaacHHe
HAmpsDKEHUsT Yy KPEMHHUEBBIX JHOJOB OoOJbllle, YE€M Y TE€pPMaHUEBBIX. OITO
OOBSICHSIETCS, YTO y TE€PMaHUEBBIX JIMOJIOB MOXXHO TOJYYUTh BEIUYUHY
CONPOTUBJICHUS B MPSIMOM HaIpaBJIeHUH B 1,5-2 paza MEHBIIIYIO, YEM Y KPEMHUEBBIX,
Opy OJMHAKOBOM TOKe Harpy3ku. [loaToMy MOIIHOCT, paccenBaemasi BHYTpPH
T€PMaHUEBOr0 JUOJa, OKa3bIBAETCA BO CTOJIBKO K€ pa3 MEHbIIE. B CBA3U ¢ 3TUM B
BBIIPSIMUTENBHBIX ~ YCTPOWCTBAX HU3KUX HAIPSKEHUW BBITOJHEE MPUMEHSTH

ISpMaHHUCBLIC JUOIbI.

Inp, A
g !
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Pucynok 1 - CpaBuutensubie BAX xapaktepuctuku repmanueBoro (1) u
KPEMHHUEBOTO (2) THOJIO0B.

3apanme: Cuarb BAX xapakTepucTUKy 11ojaa, MOCTPOUTh €€ TpaduK U paccuyuTaTh
CONIPOTUBJICHUSI.

IHopsinok BbINOIHEHHS PA0OTHI.

OmnbiT 1 CHsiTHe npaMoii BetBH BAX nunoaa.
1) BxJIrO4MTH CTEH/ B CETh, TOCTABUB CETEBOM TymOIep B mosokenne BKII.
2) Ha oHOM M3 UCTOYHHUKOB IUTaHus JlaboparopHoro cteraa (V1 wim V2) ¢
MTOMOILBIO PYYKH BBICTABUTH HaNpsbkeHHE SB, n3mMepuB ero MyJbTUMETPOM Ha
npenene umepenuii 20B.

3) BBIKITIOYUTH CETEBOM TyMOJIEp

4) Pyuky notennuomerpa R1 moBepHYTh MPOTUB YaCOBOM CTPEIIKHU JI0 YIIOpa.
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5) Ilomatk muTaHKe HA UCCIIEAYEMYIO cXeMy (pUCYHOK 2): «+» Ha X1, «-» Ha X2.

58 X1 Tlpsamoe BkinoyeHue Al

X3 VDO X4 X5

VaY

PA

X6

Pucynok 2 = Cxema BKJIIOUEHUS AUO0/1A B IIPSIMOM HAINPABJICHHH.

6) TloaKIFOYNTh U3MEPUTEIbHBIC IPHOOPHI C YKA3aHHBIMH MTPEISIaMU H3MEPEHHSI
COrJJaCHO MHEMOCXEMBI, COOJII0/1asl YKa3aHHYIO MOJIIPHOCTb.

7) Tlocne mpoBepKH CXEMBbI MPEIo1aBaTeieM BKIUYHUTh CETEBOM TyMOIep.

8) IloBopaumBas pyduky nmoreHmomMerpa R1 mo 4acoBoii cTpelike, ycTaHaBIUBATh
MPSIMOE HAMPSDKEHUE AM0/1a B Mpeieiax, yKa3aHHbIX B Tabnuie 1, dukcupys
3HauYeHUs TOKa. Pe3ynbTaTel u3MepeHuil 3anecty B Tabmumiry 1.

Ta6nuna 1- IIpsmas BetBb BAX nuopa.

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

lp, MA

9) BBIKITIOYUTH CETEBOM TyMOJIEP.

OmnpbIT 2. CHsiTue oOpaTHoOil BeTBU BAX nmona.

1) Ha aByX HCTOYHMKAxX MUTAHHS MOCTOSHHOI'O HAMPSDKEHUS J1TaOOPaTOPHOTO CTEHIa

«IIpomanextponuka» V1 u V2 BbICTaBUTh HamnpsbkeHUs nuTaHus 15 B, mnoBepHyB

PYYKH IO 4acoBOM cTpesike 10 ynopa. COeAuHUTh MCTOYHUKH MOCIEA0BATEIBHO,

yCTaHOBUB HarpsbkeHue 6soka 30 B.
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+3089 X706patHOE BKIIOUEHHE
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Pucynok 3 = CxeMa BKIIIOUCHHS A10/1a B OOPATHOM HaIlpaBJICHUH.

2) Tlogath HampspKEHUE TMHTAHUS HA UCCIEAYEMYIO cxeMmy (PHCYHOK 3):  «+» oT
ucrtounnka V2 Ha knemmy X1, «-» ot ucrounuka V1 Ha knemmy X2.

3) Pyuky nmoteHimomerpa R2 moBepHyTh MPOTHB YaCOBOM CTPEJIKH J0 YIIOPA.

4) TlonKIOYUTh U3MEPHUTEIbHBIC TPUOOPHI ¢ YKAa3aHHBIMU IPEICIaMUd  M3MEPEHHI
COTJIACHO MHEMOCXEMBI, CO0JII0/1asl yKa3aHHYIO MOJISPHOCTD.

5) Ilocie mpoBepKH MPeEToaaBaTeieM BKIIOYUTh CTCH] B CETh.

6) IToBopaumBas pyuky noreHimomMerpa R2 1mo 4acoBoii cTpeiike , Hi3MEHATh
oOpaTHOE HanpsKEHHE Ha JUOJE B peeiaX, yKa3aHHbIX B Tabaune 2.3HaueHus
00paTHOro TOKa HEOOXOIUMO (PUKCUPOBATH KaxKable 5 B, pe3ynbTaTsl u3MepeHuit
3aHECTH B TabuIry 2.

Tabnuua 2 - O6paTtHas BeTBb BAX auona.

Uosp, B 0 5 10 15 20 25
I o0p» MKA
7) BBIKITIOYHTH CETEBOM TyMOIIEp.

8) Ilo manueiM Tabumil 1 1 2 moctpouth BAX nuona.

9) BBINOIHUTE pacyeThl CONPOTHBICHUN Ry, 1 Rogp.

KoHTpoJibHBIE BOIIPOCHI.

1) BenmuurHbI TOTEHIMATBHBIX OapbepPOB TEPMAHUEBOTO U KPEMHUEBOTO U
ITOJIyITPOBOJJHUKOBBIX THOJOB?

2) Kak BBIMOJIHUATH NPSIMOE BKIIOUSHHUE 110/1a”
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3) Kak BBIOJHUTH 00paTHOE BKIFOYCHUE TH0/1a?
4) IToyemy mpu 0OpaTHOM BKJIFOUCHUH JTUOJA TOK Yepe3 HEro HaMHOTO

MCHBIIC, YCM IIpHU IIPAMOM BKJIIOUCHH U ?

JlabopaTtopHnasi pa6ora Ne /

((I/ICCJICIIOBaHl/Ie (l)Oprl BBIXOAHOI'0O HANIPSIZKEHUSA JICKTPOHHBIX I'€HEPATOPOB»

Heab  padorbi:  OBilajiecHWEe  METOAUMKON  CHSTHUA  OCHUJIJIOTPAaMM
MOCJIEAOBATEILHOCTEH BBIXOJHBIX  MMITYJILCOB AJICKTPOHHBIX T'E€HEPATOPOB U
OTIpE/ICJICHHE HX MapaMeTPOB.

YMenust:

-UCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHbI WM NPUHIUIIBI  TEOPETUYECKOM
AIEKTPOTEXHUKH M DJICKTPOHUKHU B MPO(PEeCCHOHATBLHOMN ACATEIbHOCTH;

-UUTaTh TPUHIUNHAIBHBIC JIEKTPUUECKUE CXEMbI YCTPOUCTB;

-U3MEPSITh U PACCUUTHIBATH MAPAMETPhI AIEKTPUUECKUX LICTICH;

-aHAJIU3UPOBATH AJIEKTPOHHBIE CXEMBI;

-MCIOJIb30BATh AJIEKTPOHHBIC MPUOOPHI U YCTPOICTBA.

3HaHus (AKTyaJau3anms):

- (hu3nUecKkue Mporecchl, MPOTEKAIOIKUE B IPOBOJHUKAX, ITOJYIIPOBOIHUKAX U
TUAJIEKTPUKAX, CBOMCTBA AJIEKTPOTEXHUUECKUX MaTEPUAJIOB,;

- OCHOBHBIE 3aKOHBI JJIEKTPOTEXHHUKH M METOJbl pacyeTa IJICKTPUUECKUX
LICTICH;

- YCJIOBHO-Tpaduyeckre 0003HaYeHUS IJIEKTPUUECKOTO 000pYy10BaHUS;

- BUJIBI DJICKTPOU3MEPHUTEIBHBIX IPUOOPOB U IMIPHUEMBI UX UCITOJIH30BAHUS;

- 0a30BbIE JICKTPOHHBIC DJIEMEHTHI U CXEMBI;

- BUJIBI DJICKTPOHHBIX TPUOOPOB B YCTPOUCTB;

IIpuGops1 u 06opyaoBaHMeE:
1) Ocuummnorpag C 1 -59

2) Tenepatop dyHKIMOHAIBHBIN ['6-43.
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Teopernueckoe 000CHOBaHME.

Buabl UMy 1bCOB.

[Tox umnynbcom MOHUMAKOT KPATKOBPEMEHHOE OTKJIOHEHUE HANPSIAKECHUS WU
TOKa OT HEKOTOPOTO MOCTOSIHHOTO YPOBHSI, B YACTHOCTH OT HYJIEBOTO.
Hawnbonee pacipocTpaHEeHHBIMU SIBIIIOTCS MPSIMOYTOJIbHAS, TpanelueniaibHas u

TpeyroyibHasi opMbI (PUCYHOK 1).

Um ! U [ /JUm / t

2) 6) B)

Um FJIEU

0 T ) T i —
- - - T
0 » - >

Pucynok 1 — Buasl IMIyJIbCHBIX CUTHAJIOB.

s =

PeanbHble UMITYNIECHI HE UMEIOT (POPMBI, CTPOTO COOTBETCTBYIOIICH HA3BAHMUIO.
Hanpumep, npsiMOyrojibHble  UMIIYJIbCHI ~ UMEIOT  (opMy,  ONM3KyI0 K
TpaneueuIAIbHON a TPEYroJIbHbIE — K 3KCIIOHEHUHUAIBHOM Pa3nmnyarorT MMMyJibChl
MOJIOKUTENbHOU (pUCYHOK 1 - a, 0, T, 1) ¥ OTpULIATENbHBIE MOJISAPHOCTH (PUCYHOK 1 -
B), a TaKkXKe JBYXCTOPOHHHE (Pa3HOMOJIAPHbIE) MMMYJIbChl (pucyHok 1 - e). B
AJIIEKTPOHHOM TEXHHUKE HAaMOOJIEe YacTO UCTIOJIb3YETCS MPSIMOYTOIbHBIE UMITYJIbCHI.

I[MapameTpbl MOC/I€A0BATEIbHOCTH UMITYJIHCOB.

llepuoo u yvacmoma noemopenus umnynvcos. llpomexyrok BpemeHu T Mexy
HA4yaJoM JIBYX COCEIHHMX OJIHOMOJIAPHBIX HMITYJIBCOB (CM. PHCYHOK 1) Ha3bIBaOT
nepuodom TIOBTOpPEHUS (ClIeIOBaHMs) UMITYJIbCOB. OH BBIpaXXAEeTCS B EAMHUIIAX
BpEMEHU: CeKyHJax (Cc), MWIIMCEeKyHAaX (MC) W MHUKpPOCEKYHIaX (MKC).
Benuuuny, oOpaTHyr0 mnepuoJy MOBTOPEHHMS, HA3BIBAIOT UYACMOMOU HNOBMOPEHUs]
(cnenoBanus) f ummnysnbcoB. OHa onpeaeIiseT KOJIMISCTBO NIEPUOJIOB B TeUueHUe 1 ¢ u

BbIpaxaercd B repuax (I'm), kunorepuax (k') u t.1.
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Buabl 3J1eKTPOHHBIX F€HEPATOPOB.

DNEeKTPOHHBIA TEHEPaTOp - 3TO YCTPOMCTBO, Mpeodpazyrolee MEKTPUUECKYIO
DHEPIrUI0_MCTOYHMKA MOCTOSIHHOTO TOKAa B DHEPTUI0 HE3aTYyXAIOIIUX JJIEKTPUYECKUX
KoneOaHuii 3agaHHOM (OPMBI M YACTOTHI.___ DJEKTPOHHBIA TE€HEpaToOp IIUPOKO
WCIIONB3YIOT B PaguoaIIaparype, W3MEPUTEIIBHOW TEXHHUKE, YCTPOMCTBAX
ABTOMATHUKE, FIEKTPOHHO-BBIYUCIUTEIbHBIX MAIIMHAX U T.J.

Knaccudpukanus mo cnocody Bo30y:KaeHns1 KOJIeOaHU.

[To cmocoOy B030YXIEHHS TE€HEepaTOphbl MOAPA3JEISIOT HAa TEHEpaTophl ¢
HE3aBUCUMBIM  BO30YXKJIEHHMEM M  TEHepaTophl C  CaMOBO30YXKJIEHHUEM
(aBTOreHepatopsl). ['eHeparopbl ¢ HE3aBUCUMBIM  BO30Y)KIEHUEM  SBIIAETCA
YCUWIMTEISIMH KOJIEOaHUM, KOTOPBIE BhIPA0ATHIBAIOT IOCTOPOHHUE UCTOYHUKHU.
ABTOTE€HEpaToOpbl CaMH CO3AAI0T HE3aTyXalIlue KojieOaHus 3a CYET UCIOJIb30BaHUs
MOJIOKUTENBHOW 0OPAaTHOM CBSI3H.

MyabTuBuOpaTop.

MynpTHUBUOpaTOp HpeacTaBisieT co00il reHeparop KosneOaHui, ONMM3KUX 110
dbopme K NpIMOYTOIbHBIM. MylIbTUBUOPATOP MIMPOKO HCIOIB3YIOT B UMITYJIbCHOM
TexHuke, B OBM wu ycTpolicTBax aBTOMAaTHMKE B KayeCTBE ITyCKOBBIX WM
MEPEKITIOYAIOIINX YCTPOUCTB.

ABTOKOJNIEOATENbHBIA MYyJIbTUBUOPATOpP,  COOpaHHBIA MO  OCHOBHOM  CXeMe
(pucyHOK 2), TIpeIcTaBiseT COOOW ABYXKACKAIHBIM PE3UCTUBHBIA YCUIUTEIh HA
TPAH3UCTOPHBIX KIHOYaX-UHBEPTOPAX, COECAUHEHHBIX MEPEKPECTHBIMU OOpPAaTHBIMU
cBs3siMU. [Ipu moAKiIrOUeHUH MyJIbTUBHOpAaTOpa K UCTOUHUKY MUTAHUS HAUMHAETCS
re’epanus KoueOaHuil: Ha KOJJIEKTOpax TPaH3UCTOPOB (POPMUPYIOTCS UMITYJIbChI, IO

(bopme OIU3KHUE K MPSIMOYTOJIbHBIM.

|l 11
Uk1 " ! Ur2=UBbix
¥Ti
¥12
=9

Pucynok 2 — Cxema aBTOK0j1€0aTEIbHOIO MYJIBTUBUOPATOPA.

o]
I_.
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Pucynoxk 3 — BpeMeHHbIe AuarpaMMbl Haps>KEHUM Ha KOJUIEKTOpax
TPaH3UCTOPOB.

LC- aBToreneparop.
Cxema Tpan3ucTopHoro aBrorenepartopa tuna LC mpuBeneHa Ha pucyHke 4.

(= ¢ L

F o f

PucyHok 4 — TpaH3UCTOPHBIN aBTOIN€HEPATOP C UHIYKTUBHOM CBSI3bIO.

Konnencatop Cx M Karylika MHIYKTUBHOCTH L, oOpasyioT mapasienbHbIi
KoJjebarenbHbIi KOHTYp. [Ipu moakiItoueHnn K UICTOYHUKY nUTaHust B, KoHAeHcaTop
C«  KoneOaTeNbHOrO0 KOHTYpa 3apsyKaercs, IOCJIE€ 4YEero B KOHTYpPE BO3HUKAIOT

HE3aTYyXaIIUe dICKTPUIeCKre Kosiebanus ¢ yactotoi fo

1

27,JLC,

f, =
Ha kommekTtope BBIXOJHOTO TpaH3UCTOpa (HOPMUPYIOTCS CHHYCOHIATbHBIC
koneOanusi. KoneOaHusi sBIAIOTCS He3aTyXarolMMM Ojarofaps IMOJOKHUTEIbHON

o0paTHOM CBSI3M, MEPEAOIICH YacTh BBIXOJHOIO CUTHANIa Ha BXOJ ycwiutens. [1pu

ATOM JOJIKHBI COOJIFOAATHCA JIBa YCIOBUS: OaJIaHC aMILTUTYA U OanaHc (das.
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I'eHepaTopbl NHI1000PaA3HOT0 HANPSIKEHUSI.
['eHeparop  NUIO000PA3HOTO  HAMPSHKEHHS MpeACTaBIIeT  CcOOOM
OJIHOKACKAJHBIM YCUIUTENh, IPEOOPa3yIOMIU SHEPTHIO MPSIMOYTOIBHBIX KOJIEOaHUI

B DHEPIHIO MHJI000Pa3HBIX KOJCOaHHH TOH e 4acTOTHI (PUCYHOK D).

Wy

& -Ek

(=1}

a) CXCMa I'cHeparopa HI/IJ'IOO6pa3HOFO HAIIPSAKCHUA,
6) BPCMCHHBIC JUAIrpaMMBbI 3alIMPAOIINX UMITYJIbCOB,
B) BBIXOIHBIC UMITYJIbChI

Pucynok 5 — I'enepaTop muiao00pa3HOro HAMPSKEHUS

BbixolHOE  HampshkeHUE CHHMMAeTcsi ¢  KOHAEHcAaTopa, BKJIIOYEHHOTO
NapajuyieIbHO TpaH3UCTOpy. lIpM TOCTYIUIEHMM IOJIOKHUTENIBHOTO HMITYJIbCA,
3aMuparollero TPaH3ucTop, KOHJAEHCATOp 3apsbkaercs A0 HanpspkeHus Un < Ey. Ilo
OKOHYAaHMHM HMMIYJIbCa TPAH3UCTOP OTKPBIBAETCS M KOHAECHCATOp pa3psKaeTcs Ha
Harpy3sKy.

3aganme: ONBITHBIM MYTEM MPOU3BECTU CHATHUE OCLMIJIOTPAMM BBIXOAHBIX
MMITYJIBCOB 3JIEKTPOHHBIX T€HEPATOPOB.

IHopsigok BbINOJIHEHHS PAa0OTHI.

1) Bxirounte mpubopbl B ceTb. COCIMHUTE BBIXOJ TI'€HEpaTopa CO BXOJOM
octmuiorpada.

2) Ha mikane reHepaTopa BBIOCPUTE «IPSIMOYTOJIBHBIN CUTHAD, HAXKaB KHOIKY
Ha IMaHEJIM reHepaTopa. Y CTAaHOBUTE CHUTHAJ ONPEAECICHHOW aMIUIMTYAbl U 4acTOTHI

MPUOJIM3UTENBHO TIO ITIKaJIe TeHEpPaTopa COrIaCHO BapuaHTa 3aJlaHus 1o Tabmuie 1.
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Ta6nuna 1 — BapuanTsl 3a1aHuid.

Bapuant 1 2 3 4 5 6
Un,B 1 5 2 3 4 6
Jlnama3oH 0,5 1 5 10 25 50
4acToT, Kl 11

3) BriOepure omnTuManbHBIE MAcIITaObl Pa3BEPTOK CUTHANIA, 3aHECHTE B
tabmuiy 2. HapucyiiTe ocuw/uiorpaMmy CUrHajza Ha MHJUIMMETPOBOM Oymare.
Beluucnure aMImiMTyly UMIYJbCa M MapaMeTpbl MOCIEI0BATENBHOCTH UMITYJIbCOB,
pe3yJIbTaThl 3aHECUTE B TAOIUILY 2.

Tabnuua 2 — Pe3ynpTaThl H3MepeHui

HN3mepeHue aMILUIUTYAbI HN3mepeHue 4acToTHI
Ilena Koxa-Bo Um Llena Koxa-Bo T f
Hccnenyemast | nenenus | nenenwuit JICICHUS JICIICHHI
cxeMa B/nen B C/nmen C I'o
Cxema 1
Cxema 2
Cxema 3

4) Ha mxaie reHeparopa BBIOCPUTE «CHHYCOMAAIBHBIA CHUTHAI», HaXKaB
KHOIIKY Ha ITaHesu reneparopa. [loBropure nerictBus cornacHo n.2 u 3.

5) Ha mkaie renepaTopa BhIOCPHTE «TPEYTONBHBIA CUTHAID», HAKAB KHOIIKY
Ha naHenu reaeparopa. [loBropure nevicTBus cornacHo m.2 u 3.

6) Caenaiite BBIBO/I.

KoHTpoJsbHBIE BONIPOCHI.

1) Kakum 06pa3zom moiiepKUBaeTCsl HENPEPhIBHAS TCHEPAIIUs UMITYJIBCOB B
aBToreHeparTopax?

2) Kak Ha3bIBaeTCs Kackaj Ha OWIIOJIIPHOM TPaH3HCTOPE HA OCHOBE KOTOPOTO
IIOCTPOEHBI CXEMBI T€HEPATOPOB.

3) Kakoit 13 reHepaTopoB He SBISETCS «aBToreneparopom»? [louemy?

44



IIpakTnueckasi padora Nel

Pacyer ss1ekTpuYecKuX Hene NOCTOSHHOI0 TOKA

Heab pab6orbl: OCBOCHME METOAMKH pacyeTa JJIEKTPUUECKUX IIETeu
MMOCTOSIHHOT'O TOKa C OJTHUM UCTOYHHKOM MUTAHMUS.

YMeHust:

HCMOJIb30BaTh ~ OCHOBHBIE  3aKOHbl M MOPUHLMIBI  TEOPETHUYECKOU
AIEKTPOTEXHUKH U AJICKTPOHUKHU B IPO(PECCHOHATEHOM NEeITETHHOCTH;

-4UTATh NPUHIUIHUATIBHBIC JICKTPUUECKUE CXEMBI YCTPOMCTB;

-U3MEPSITh U PACCUUTHIBATH MAPAMETPhI MIEKTPUUECKUX LICTIEH;

-aHAJIU3UPOBATH DJIEKTPOHHBIE CXEMBI;

3HaHus (AKTyaJ u3anms):

- (hu3rueckue Npouecchl, NPOTEKAIOIUE B TPOBOJIHUKAX, MOTYIPOBOIHUKAX U
IUBJIEKTPUKAX, CBOMCTBA AJIEKTPOTEXHUYECKUX MAaTEPUAIIOB;

- OCHOBHBIE 3aKOHBI DJIEKTPOTEXHUKHM U METOAbl PACUETA IIICKTPUUYECKHUX
LICTICH;

- YCIIOBHO-Tpaduueckue 0003HauYeHUs IIEKTPUIECKOTO 000pyA0BaHUS;

Teopernueckoe 000CHOBaHME

[Ipu pacuere nsaeKTpUyYECKUX Ieneid B OOJBIIMHCTBE CIIy4yaeB W3BECTHBI
napaMeTpbl UCTOYHUKOB DJIC, CONMPOTUBIECHHS 3JIEMEHTOB JIIEKTPUUYECKOW IIEMU.
3agava pacyeTa dJEKTPUUECKOM 1EMH CBOJIUTCS K OMPEACICHUIO0 TOKOB B BETBsX. 110
HalJICHHbIM TOKAM MOKHO PacCUUTaTh HANPSKEHUS HA AJIEMEHTax IEMU, MOIIHOCTb
OT/ICJIbHBIX DJIEMEHTOB M JJIEKTPUUECKOW LIEMH B 1IE€JIOM, MOIIHOCTh UCTOYHUKOB,
CEUYEHUS MPOBOHUKOB.

Jns  pacdera DSJIEKTPUYECKHX LEMEH C OJHUM HMCTOYHHKOM SHEPIUU
MPUMEHSIETCS METOJ OSKBHBAJICHTHBIX MpeoOpa3oBaHUM, 3aKIIOYAIOIIUICS B
MOCTETICHHOM TIPeo0pa3oBaHWM M 3aMEHE TIOCIEIOBATEIbHO H  TapallIeIbHO
COCIMHEHHBIX JJIEMEHTOB HKBUBAJICHTHbIMU. BCIO Tpyliy 3JIEMEHTOB LEMNH
3aMEHSIOT OJIHUM 3KBHUBaJICHTHBIM. [IpeoOpazoBaHus HaUYMHAIOT B BETBIX, HauOosee

YAAJIEHHBIX OT UCTOYHUKA. 3aTeM B MpeoOpa3oBaHHOM (TIPeeTbHO MPOCTOM) IEMH 110
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3aKOHY

CXCMBbI

Owma onpenensitor Tok. [lomyueHHbIe B Mpoliecce NpeoOpa3oBaHus pacyeTHbIC

IMO3BOJEAIOT OIIPCACIINTD TOKK BO BCCX OCTAJIBHBIX BCTBAX.

3aganme: BBINOJHUTE pacyeT 3NEKTPUUECKUX LIETIEH MOCTOSIHHOTO TOKA.

I[aHa Pa3BCTBJIICHHAA JJCKTPUYCCKAsA MOCIIb, COACPIKAIAA OIWH HCTOYHHUK

sHepruu ¢ DJIC E u npuémuuku Ri, Ra, Rs, Ra, Rs, Re. MeTonoM sKBHUBaJICHTHBIX

HpCO6pa3OBaHHfI HAlTH TOKU BO BCEX BETBIX M HAIIPpsPKCHWA Ha JJICMCHTAX LICIIH.

CocrtaBuTh OajgaHc MOITHOCTH. Mcxo/iHbIC JaHHBIE TTPUBEICHBI B TabuIie 1.

Tabmuua 1 — BapuaHTel 3agaHuit

Homep Homep pucynka E, R1 | R | Rs | R4 |Rs
BapHaHTAa 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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Tabmuma 1 — CxeMbl K 3aJaHUsIM

Pucynoxk 1

PucyHok 2

Pucynok 5

R, R,

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

L
6) B
a) cXeMa 3JIEKTPUYECKOM LIeTH 10 MpeoOpa3oBaHus;
0) pacueTHas cxema MocJje NepBoro npeoOpa3zoBaHus;
B) - pacueTHasi cxeMa IocJjie BTOPOro (OKOHYaTEeJIbHOT0) PeoOpa30oBaHHUs.
Pucynox 1 - [Ipumep 3KBUBaJICHTHBIX ITPE0OpPa30BAHMIA
Pacuer
1. OnpenenuM TOKM B BETBSIX CXEMBI, IPEACTABICHHOW Ha pUCYHKE |-a.
2. BpiOupaeM HampaBiieHHS TOKOB B BeTBsX. [IpeoOpasyem mapamieasHO
COeIMHEHHbIE pe3uCcTOpbl Ry 1 R3, 3aMeHss MX SKBUBaJIEHTHBIM JIEMEHTOM Ry 3

3. PacuetHas cxema mocie nepBoro npeoOpa3oBaHus MMOKa3aHa HA pUCYHKe 1-

4. TIlpoBomum BTOpoe mpeoOpazoBanue. [ 53TOro mocnenoBaTeabHO
coeIMHEHHbIE pe3ucToprl R1, Ry 3, R4 3aMeHsieM 0JHUM SKBUBAJICHTHBIM Rokp.
Rokg =R1+ Rz 3+ Rs=3+1,43+10=14,43 Om.
5. Tenepr ucxoaHas cxeMa CBeJieHa K MPOCTEHIel, MOKa3aHHOW Ha PUCYHKE

E =—50 =3,474
Roxs 14,43

1-B, u3 KOTOpOM ompenennm |, =

Hns onpenenenust TokoB |z u 13, HeoOxonumo omnpenenutsh HanpspkeHUue U,g,
UX CXEMBI Ha pUCYHKE |- a, KOTOpOE pacCUUThIBaeM IO CXeMe pucyHka 1- 0:
Us =Rz 311=1,43-3,47=4,96 B.

Bo3sBpamasce k cxeme pucyHka 1-a, moaydnm
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JI1st mpoBepKH MPaBUIIBHOCTH pacdyeTa TOKOB COCTaBIIIeM OallaHC MOIIHOCTH.
MomHoCTh, BeIpabaThiBacéMasi BCEMH MCTOYHHKAMHU SHEPTHH B IIETH, JOHKHA OBITH
paBHa MOIIHOCTH, MOTPEOIsieMON BCEMHU MPUEMHUKAMHU DIIEKTPUUYECKON SHEPIHUU
(marpy3koit). OTHOCUTEIbHAS! OTPEIIHOCTh pacyeTa He JODKHA MPEBBINIATh OJHOTO

ITPOLIEHTA.
MorHOCTE, BeIpabaTeiBaeMasi ucTounukoM IJ1C
Pu=E11=50-3,47=173,5 Br.
MormHOCTE, oTpedIisieMasi Harpy3Kou
Py = 12-R +17-R, +1.-R, +17-R,=36,12 + 120,41+123 + 49 =
173,73 Bm
[TorpemrHocTh OanaHca MOIIHOCTH

Py =Pu 10006 — M 100% = ~0,13% < +1%

nu 1

BriBoa: T.k. 6aiaHC CXOIUTCS C IOMYCTUMOM IMOTPEITHOCTHIO, TO pacdyeT TOKOB
BBITNOJIHEH BEPHO.

KoHTpoJibHBIE BONIPOCHI.

1)Kak ompegensercs dSKBuUBaJcHTHOE (0OIIEE) COMPOTHUBICHUE IIPH
MOCJIEIOBATEILHOM U NAPAIIJIETbHOM COCAMHEHUHN PE3UCTOPOB?

2) B uem cyTh METOa SKBUBAJIEHTHBIX IPEOOPa30BaHUl IIPU CMEIIIAHHOM

COE€IUHEHNH DIIEMEHTOB?
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IpakTuyeckasi pa6ora Ne 2
«Pacuet 01HO(AZHOI0 BHINPSIMUTEJIS ¢ AKTUBHBLIM CONPOTUBJIEHUEM HATPY3KID)

Hean padorbi: PopMHpOBaHHE YMEHUN MOI00pa IUOAOB MO JIOMYCTUMOMY
npsiMOMY TOKY lg 1 oOpaTHOMY HanpspkeHuto Uy 11t paboThl B Ka4eCTBE BEHTHIICH B
CXEMe€ OJIHOTIOIYIIEPHUOTHOTO BBITPSIMUTEIIS.

YMeHus:

-UCTOJB30BaTh ~ OCHOBHBIE  3aKOHBI M NPHUHIMUIBL  TEOPETUUYECKOMN
AIEKTPOTEXHUKH U AJICKTPOHUKHU B IPO(PECCHOHATIEHOM NEITEIHHOCTH;

-4UATaTh MPUHIUITUATIBHBIC SJIEKTPUUECKUE CXEMBI YCTPOUCTB;

-M3MEPSATh U PACCUNTHIBATH MTAPaAMETPHI MICKTPHUCCKHUX IICTICH;

-aHaJTM3UPOBATh ANEKTPOHHBIE CXEMBI,

3HaHus (AKTyaJu3anms):

- OCHOBHBIE€ 3aKOHBI D3JIEKTPOTEXHHKH W METOIBI pacyeTa JIICKTPHICCKUX
Henemu;

- yCIIOBHO-Tpaduueckre 0003HaUeHUS FIEKTPUUECKOTO 000pY10BaHMS;

- 6a30BBIC AIMEKTPOHHBIC DIIEMEHTHI U CXEMBI,
- BUJIBI DJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB;
Teopernueckoe 000CHOBaHME
IlapameTpbl BHINPSIMUTEIBHBIX THOO0B.
- Haubonvwuii evinpamumenvuviti mok |y, max - HauOoJblee IOMYCTUMOE
CpeaHee 3HAaYCeHHE BHIMPSMIICHHOTO TOKA 32 TIEPUOI;
- Ilpamoe naodenue nanpsncenus  Upy - HampspDkeHHE Ha JUOJE MPH
MPOTEKAIOIIEM Yepe3 HETO YCTAHOBJICHHOM BBITIPSIMIICHHOM TOKE;
- Haubonvwee oopamnoe nanpsaicenuss Uysp, max- HaIIPSDKEHUE, KOTOPOE MOKET
OBITh MPUJIOKEHO K JIUOAY B OOpPaTHOM HANpPAaBJICHUM B TEUCHUU JTUTEIHHOTO
BpEeMeHH 0€3 OITAaCHOCTH HapYIICHHUs] HOPMAJIbHON paOoThI TUOA;
- Haubonvwuii oopammuwiii mok l,s, Max - TOK yepe3 AUOJ B 0OpaTHOM
HaIpaBJICHUU TIPU MPWIOKEHHOM K HEMY HAWOOJBIIEM JOMYCTUMOM OOpaTHOM

HAIIpsKCHWH,
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- Haubonvwasa oonycmumas mowHocms pacceusanus Ppi rax - JOMYCTUMOE
3HaYEHUE pACCEHBACMOW MOIIHOCTH, TpPH KOTOpPOW oOecreunBaeTCsl 3aJaHHas
HAJEKHOCTb MPH IJIUTENBHON paboTe anoaa.

- fuanazon wacmom Af - monoca 4acToT, B mpejiesax KOTOPOM BBINIPSMIICHHBIN
TOK JTMOJIa HE YMEHBIIACTCS HIKE 3aJaHHOTO YPOBHSI.

BoinpsimutesibHbIE CXEMBI.

OonogasHviti 00HONOYNEPUOOHDILL BbINpAMUMETL — TPOCTEUINAs CXeMma C

OJIHUM JTMOJIOM IPE/ICTABIICHA HA PUCYHKE 1.

a - cxema; 0 - BpeMCHHBIC JHAarpaMMbl paOOTHI.
Pucynoxk 1 — OgHoda3HbIil 0THONOIYIEPUOIHBIN BHIIPSIMUTEND:
Oonoghasnvlll evinpsamumens co cpeoHell Moukol COCTOMT W3 OJIHO(DA3HOTO
TpaHcopMmaTopa ¢ JBYMS OJUHAKOBBIMH BTOPUYHBIMH OOMOTKAMH, HMECIOIIUMHU

oOIIy 0 TOUKY, ¥ ABYX AMO0JI0B. CxeMa BBIIPSIMUTEINS MPECTAaBICHA HA PUCYHKE 2.

AAYAYA
lx«\/\/'

VAVAY,
XA KK

VD2

SN
a) 0)

a — cxema; 0 — BpeMEHHbIE JIMarpaMmbl
PucyHok 2 — BeinmpssMuTenps co CpeIHEN TOUKOM.
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Oonoghasnvlll  MOCMOBOU  8bINpAMUmMeEnb  COCTOUT W3  OJIHO(A3HOTO
TpaHcopmaTopa C OJHOM TIEPBUYHOM U OJHOM BTOPUYHOM OOMOTOK U
CUMMETPUYHOU CXEMBI Ha uYeTblpex nauojax (MocToBoil cxeMmbl). Cxema

BBIIIPAMUTCIIA ITPCACTABIICHA HA PUCYHKC 3.

u,
Usn
U
Usn
U, L~ LA~ NS -\ --
ot
a) 0)

a — cxema; 0 - BpeMEHHbIE AuarpaMMbl

Pucynok 3 — MOCTOBOM BBIIIPSIMUTED.

3apanme: Paccunrtath 0qHO(A3HBIN BEIIPSIMUTENL C AKTUBHBIM COMIPOTHBIIEHUEM
Harpys3KH.

IMopsinok pacuera:

1) BapuaHTBI pacYeTHBIX 33/IaHUH MPEICTaBICHBI B Ta0wmIIe 1.

Tabnuua 1 — BapuaHThl pacyeTHBIX 33JaHUN

No BapuanTa 1 2 3 4 | 5| 6 |7 8 9 10
Ug,B 100 50 100 {100 50| 40 |10|{30 |60 30
P4, Bt 100 500 250 | 50 [50(120|50 60 150 15
Tum cxempr | OnHONIOTYIEPUOIHAS MocroBas Co cpenHel TOYKOM.

[TapameTpsl AMOI0B IPUBEACHBI B TAOIHIIE 2.
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Tabmuna 2 — [lapameTpsl 11010B.

Twumn nuona | non, A U osp B Tun nuona | mom., A Uosp , B
11205 0,4 400 11243 5 200
11207 0.1 200 J1243A 10 200
1209 01 400 112436 2 200
1210 0.1 500 217 0.1 800
1211 0.1 600 1218 0.1 1000
11214 5 100 J1221 0.4 400
214A 10 100 J1222 04 600

11214b 2 100 J1224 5 50
1215 5 200 JI224A 10 50
J1015J1 10 200 112246 2 50
12156 2 200 1226 03 400
J1233 10 500 JI226A 03 300
12336 5 500 1231 10 300
J1234F 5 600 J12316 5 300
11242 5 100 J1232 10 400
JI242A 10 100 12326 5 400
242K 2 100 1244 5 B0
JI244 A 10 50 1303 3 150
11244B 2 50 1304 3 100
J1302 1 200 1305 6 50
BriOepure 1uoas! 7151 BHITIPSMHUTEIS.
2) PacueTt cpemHero BBIIPSMIICHHOTO TOKa I; ?
d

3) PacueT 00paTHOTO HAIIPSKEHIS

- OJTHOIIOJTYTICpHUOHAS CXeMa B cxema co cpeaHer Toukon U, = U g -

- moctoBag cxema U , = 0,51 U 4.

4) BeIOOp 11OI0B IIPOBOJIST:

- 110 MaKCUMAJIbHOMY TIPSIMOMY TOKY | 1p on. > 14 ;

- 110 IOIyCTUMOMY oOpaTHOMY HarpsikeHuIo U oep. > U p.

KoHTpoJsbHBIE BONIPOCHI.

1)
2)
3)

IPYTUMH cXemamu?

B kakoil cxeme oOpaTHOe

KakoB nopsiqok Hanps>KeHU Ha AUOIE€ B IPOBOISAIINN MOTyHeproa?

KakoB mopsiiok HanpsHKEHUH HA IUOJI€ B HENPOBOASIIMNA MOJIYyIIEpUO?

HampsHKCHUEC MCHBIIC I10 CPaBHCHUIO C
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