[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue;

OUO: Bonxoos Muxan MHMGTEPCTBO CEJIBCKOI'O XO35MCTBA POCCUNCKOW ®EAEPALIN
Nonkrocrs REAEPATTBHOE TOCY JAPCTBEHHOE BIO[PKETHOE OBPA30OBATEJIbHOE YUPEXEHUE
[Jlata nognucanus: 10.06.2025 14:55:23 BBICIHIEI'O OBPA3OBAHUA

Yhnkanshbli IpogROGTPOMCKAS T'OCYAAPCTBEHHASA CEJIbCKOXO3ANCTBEHHAA AKAZIEMUS»
40a6db1879d6a%ee29ec8e0ffb2f95e4614a0998

YTBEPX/IAIO
JI€KdH 3J/IEKTPO3HepreTruyeCcKoro cbaKyaneTa
HVIKOﬂalh MopnucaHo undposon

noanucbio: Hukonam
AﬂeKCa anOBI/I AnekcaHgpoBuy Knumos
K HaTa: 2025.06.11
4 WINMOB 10:24:55 +03'00" Kmumos H. A.

11 urons 2025 roga

®OH/I OLIEHOUHbBIX CPEJICTB
0 JUCLIUTJIMHE
«3JIEKTPOTEXHOJIOT MUYECKUE ITPOMBIIIIEHHBIE Y CTAHOBK/»

HanpaBneHve noAroToBKu 13.03.02 D1eKTpo3HepreTUKa 1 3JeKTPOTEXHUKA
HanpaBneHHocTs (podub) DJieKTpocHabKeHre

Kanudukanus BeiyCKHUKA bakanaBp

dopmbl 00yueHUst OYHas, 3a04YHas

Cpoku ocBoenus OITOIT BO 4rona, 4r. 7 mec.

Kapagsaeso 2025
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KOMIETeHIIMA 10  AUCLUIUVIMHE  «JDJIEKTPOTEXHOJIOTUUEeCKHe  TIPOMBIIIEHHbIe
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ITaciopTt

(oHJa OLIeHOYHBIX CPe/ICTB

Tabmmija 1
dopMUpyeMbie OueHouHbIe
Mo/y/ib AUCLIUTITUHBI KOMITeTeHLIUU MaTepuanbl | KommuecTBo
WM WX YaCTH U CpeJiCTBa
Tema 1. TCk 42
OHepreTryeckue ocHOBBI | ITKoc-3. CriocobeH 3P 11
5JIEKTPOTEXHOJIOTMH OCYIIeCTBIATh CobecenoBanue 11
TIJIAaHUpOBaHUe U
Tema 2. KOHTPOJIb
DJIeKTPOTEPMUYECKOe U [IeSTETbHOCTH TI0 TCk 39
sHeprocbeperaroliee TeXHHYECKOMY 3I1P 44
obopyioBaH1e Ans 06Ty KUBAHHIO U CobecenoBaHue 19
CeJIbCKOTO X035ICTBa DEMOHTY
Tema 3. o0opyJoBaHust
IIpumenenue CHJIbHBIX MoJCTaHIMi TCk 73
3/IeKTPUUECKUX TTOJIe. SMeKTPUUeCKHX ceTeil 3I1P 32
Y ibTpa3ByKoBast CobecenoBaHue 18
TEXHOJIOTUSI

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
AJIA OOEHKHW 3HAHWHY, YMEHUU U HABBIKOB JEATE/IBHOCTH
B ITPOLECCE OCBOEHUSA JUCIHUII/INHbI

Tabnuiia 2 — @opMUpyeMble KOMITETEHINU

O1ieHOUHBIE

Koa v HauMeHOBaHUe Ko v HauMeHOBaHMe WHIWKATOPa JOCT)KEHUS MATEDHANEL
KOMIIeTeHIIUU KOMITeTeHLUM (YaCTH KOMITeTEeHLIUN ) P

Y Cpe/iCTBa

Tema 1. DHepreTyeCKre OCHOBbI 3/IEKTPOTEXHOIOTHUU

N[-1nkoc-3 Opranusyet MOHTaX, HalafKy, sKcrtyataguio | CobecesjoBaHue
[TKoc-3. CriocoGeH | sHepreTHuecKOro u 371eKTPOTeXHIHUECKOro 060pysoBaHus, | TecTHpOBaHKe
OCYLECTB/IATD MallIMH ¥ YCTaHOBOK 3awura [1P
T71aHNpOBaHNE 1 Tema 2. DnekTpoTepMuueckoe 1 sHeprocoeperaroiriee
KOHTPOJIb <
P 0bopyoBaHKe /1JIs1 CeTbCKOT0 X035HCTBA
JlesITeJIbHOCTH 110
TeXHHUECKOMY N I-11koc-3 OpraHu3syet MOHTaXK, HalafIKy, 3Kcryataiuio | CobecesoBaHue
SHEPreTUYecKoro U 3/1eKTpOoTeXHUUeckoro obopyoBanus, | TecTrpoBaHue
00C/Ty>KUBaHUIO U
DEMOHTY MalIllMH U YCTaHOBOK 3amura 1P
060Dy 10BaHHA Tema 3. IIpuMeHeHye CUTBHBIX 3/IeKTPUYeCKUX IT0JIeH.
TI0/ICTaHLUI Y bTpa3ByKOBasi TEXHOJIOTUST

37IeKTPUYECKUX CeTel

N O-1nkoc-3 OpranusyeTt MOHTaX, Hala/IKy, SKCIUTyaTal{yto
SHEPreTUYecKOoro U 3/1eKTPOTeXHNUeCKoro o60pyjoBaHus,
MallIMH U YCTaHOBOK

CobecenioBaHue
TecTtupoBanue
3arnura I1P




OueHOYHbIEe MaTepHa/Ibl U CPeJCTBA /I/IA MPOBEPKHU
copMUPOBAHHOCTH KOMIIETEHIMH

Tema 1 « JHepreTuyeckie 0CHOBBI 3/IEKTPOTEXHO/IOTUH»

Bomnpocsl s cobecejoBaHUA:

1. CocrosiHue npobJiemMbl VICII0/1b30BaHus 3/1eKTPOTEeXHOJIOTUU B
CebCKOX035MCTBEHHOM MPOM3BO/ICTBeE.

2. OcobeHHOCTH UCTIOMb30BaHUS 3/IEKTPUUECKON SHEPTHH B Ce/TbCKOM XO035HCTBe.

3. XapaKTepuCTHUKU 3JIEKTPOMAarHUTHOI'O T10J1 KaK HOCUTeJIsl SHepIUM.

4. IToryomieHe W IpeBpalljeHWe SHEePrud  3JIKTPOMarHUTHOIO IO/ B
BellleCTBEeHHBIX Cpejax.

5. B3aumogeiicTBue 010/10THUeCKHUX 00bEKTOB 1 3/IeKTPOMAarHUTHOTO TIOJIS.

6. BekTop [ToliHTUHTa U ero onpeiesieHue.

7. Knaccudukauys 371eKTpOTepMUYECKHMX YCTaHOBOK, 3aZlaud M COJEep’KaHuhe WX
NIPOEKTUPOBaHUS.

8. Crioco0ObI 3/1eKTPUUECKOT0 HarpeBa.

9. DnekTpoTepMHUUeCKWe YCTAaHOBKM KaK OOBeKThl aBTOMaTH3alMu. [locTosiHHas
BpeMeHU HarpeBa, NepeJaTouHbld KO3 (ULUEeHT.

10. TeryoBOU pacyeT 3/IeKTPOTEPMUUECKUX YCTaHOBOK.

11. DyieKTpUUeCKUi pacueT HarpeBaTesieli COTPOTHB/IEHUS 110 paboueMy TOKY.

KomnblomepHoe mecmupogarue (TCk)

Bbibepume o0uH npasuabHbIll 8apudHm omeemad
OC00eHHOCTh Ce/TbCKOX035ICTBEHHOI'0 IPOU3BO/ICTBA:
BBICOKAsi KOHLIEHTPALYs ITOTpeouTe ek
+paccpeioTOUeHHOCTD TIOTpeOUTe el
MaJsible TPaHCIIOPTHBIE PACXO/IbI HA OCTaBKY TOI/IMBA
PaBHOMEPHOCTb Harpy3KU

OTK/I0HeHHe TeMnepaTypbl 0T ONITHMA/ILHON B KOPOBHUKE CHH)KAeT
NMPO/JyKTUBHOCTD Ha:

+10%

25%

He B/MsIeT Ha NPOJYKTUBHOCTh

30%

ABTOMaTH3aLUA TEXHO/JI0IHYECKHX MPOLIeCCOB M03B0/IAeT COKPATUTH M0TepPH
TeIUIOThI Ha:

He BJ/IAsgeT Ha MTOTepU TeIIOThI

+ 20...25%

40..50%

5...10%



Hcnonb3oBaHue 3/IEKTPUYECKOM JHEPTUM B Ce/IbCKOM X031 CTBe M03B0JIsAET:
YBe/IMUUTH 3arpsi3HEHNE OKPY Karolleld cpefibl

TPYAOYCTPOUTH 00JIbIllee KOJMUeCTBO Hace/IeHUst

+COKPATUTh TIPOZO/DKUTETbHOCTb pPabouero AHs U BbICBOOOAUTL TPYZOBble PeCypChI
YMEHBILNUTb Hafle)KHOCTb CUCTeMbI TeTJIoOCHa0KeHust

BekTop IIoMHTHHTra — 3T0 BeKTOPHOE MPOU3Be/jeH1e:

BEKTOpPa CUJIbl U BeKTOPA HAaIPSXKeHHOCTU 3/IeKTPUUECKOTO 0JI

+ BeKTOpa HaIpsyKeHHOCTU JIeKTPUUECKOr0 I10J1 ¥ BeKTOpa HarpsyKeHHOCTH
MAarHUTHOTO MOJIA

BEKTOpPAa HaNpsyKeHHOCTH MarHUTHOTO MO/ U CUJibl JIopeHLja

cunbl JIopeHija ¥ cuiel Ammepa

TemMnepaTypa NpoBOAHUKA NMPHU NMPOX0XKAEHUH /IeKTPHUECKOr0 TOKA MOBbIIAETCA
3a CUéT:

+B3aUMO/IEMCTBHSI CBOOO/HBIX 3aps/I0B C HEMTPa/JIbHBIMK aTOMaMH M MOJIeKyIaMHt
TOBBIIIEHYST TeMIepaTypbl

yMeHbIlIeHUs] KWHeTUYeCKOW SHepruyd aTOMOB U MOJIEKYJT

YMEHbIIIeHUsI CKOPOCTH JBW)KEHUSI aTOMOB U MOJIEKYJT

SaAaqa MNPOEKTHPOBdAHHUA 3JIEKTPOTEPMHUUYECKHX YCTAHOBOK:
+yMeHbIINTH IIpHUBeJAEeHHbIE 3aTPaThl Ha IMPOXU3BOACTBO IIPOAYKLIUU
YBE/IMYUUTL IIPUBEAEHHBIE 3aTPAThI HAd ITPOM3BOACTBO IIPOAYKLIMH
YBE€/IMYUTD 3aTPAThl JHEPIH

YBE/IMYUUTD 3aTPAThI TPydd

KocBeHHbII HarpeB CONPOTHB/IEHHEM — 3TO:
+HarpeB BO/IbI B 3/IeKTPUUECKOM YaliHUKe

HarpeB BO/IbI B 3/IEKTPOJHOM BOZIOHarpeBaresie
3/IeKTPOKOHTAKTHBINM HarpeB CTalbHOM 3arO0TOBKHU
HarpeB CyIia B MUKPOBOJTHOBOU Teuun

HarpeB B nepeMeHHOM MarHMTHOM I10J1e — 3TO:
HarpeB CyIia B MUKPOBOJTHOBOM Teun

+HarpeB CTaJIbHOM 3arOTOBKY B UHYKTOpe
HarpeB BO/IbI B 3JIEKTPOJHOM BOZIOHarpeBarese
3JIeKTPOKOHTAKTHBIN HarpeB CTaJbHOW 3arOTOBKU

HarpesB B nepeMeHHOM 3/IeKTPUUECKOM I10J1e — 3TO:
+HarpeB Cyra B MUKPOBOJTHOBOM Te4u

HarpeB CTa/IbHOM 3arOTOBKH B UHAYKTOpe

HarpeB BO/IbI B 3/IEKTPOJHOM BOZIOHarpeBaresie
3/IeKTPOKOHTAKTHBIN HarpeB CTaJbHOM 3arOTOBKH

O/IeKTPOTEeXHO/I0TUsl — 00/1aCTh HAYKH U TeXHUKH, H3yYaloIasn:
[Tpuemsl ipeobpa3oBaHyst 3/1eKTPUUECKON IHEPTUr
5



Criocobbl mpeoOpa3oBaHyst 37IeKTPUUECKON SHEPTUU
Cpe/iCcTBa BBITIOJTHEHHS] TIPOU3BO/ICTBEHHBIX TIPOLIECCOB
+Bce npebIyIIie BapUaHThl OTBETOB

Y nenbHoe 3/1eKTpHUeCKOe CONPOTHUB/IEHHUE BO/ibI YMEHbIIAeTCH C POCTOM
TeMIlepaTypbl U YMEeHbIIWI0Ch B 1,2 pa3a. Borpoc: Bo CK0JIBKO pa3 cucreMa
aBTOMAaTH4YeCKOI'0 pery/IMpoBaHusA 3/IEKTPOJHOI0 BOJjOHArpeBarTe/isi ©3MeHUT
HanpshKeHue Ha 3/IeKTPo/jax BOAOHarpeBare/isi IOCTOSHHON MOILL{HOCTH,
norped/isieMoi U3 ceTu?

YBenuuur B 1,2 pasa

YMenbuT B 1,2 pasa

Yeemuunt B V1,2 pasa
+YmenbiuT B V1,2 pasa

OHeprus, moTped/isgemMasi U3 CeTH B e/JUHULYY BpeMeHH TPeMs 0fMHAKOBbIMHU
TPyOuaThiMu 3/1eKTpoHarpeBatTe/isivu (TOHamu), BK/TIOUeHHBIMH TI€PBOHAYATHHO
10 CXeMe «TPeyro/ibHUKa», IIPU UX MepeK/JII0YeHUH B «3Be3y» H3MeHUTCH:

YBeMUUTCS B V2 pasa
OcTaHeTCcs HeU3MeHHOU

YMeHbIUTCS B V3 pasa
+ YmeHbIMTCA B 3 pasa

YKa)kuTe 0CHOBHYHO 3a/jlauy 3/IeKTPUYeCKOr0 pacuera HarpeBaTe/IbHOT0 3/IeMeHTa:
OmnpezeuTh 31eKTPUUeCKYH0 MOIIHOCTb, TIOTPeOsieMyto U3 CeTH

OmnpezenuTb TepMUUYECKOe COMPOTUB/IEHHE TeIJIONPOBOAHOCTU U KO3 dULeHT
TEeryI00TAaunt

+ PaccuuTtaTh reoMeTpUUeCcKre pa3Mepbl HarpeBaTebHOTO 3/ieMeHTa

PaccuuTtaTh TemrepaTypbl pa3/IMUHbIX YacTell HarpeBaTesis

[IlecTh 0MHAKOBBIX TPYOUaThIX 3/1eKTPOHarpeBateneil (TOHoB) coegrHeHbI
CHMMETPHUYHO B N0C/Ie[J0BaTe/IbHYIO0 3Be3/ly 0e3 Hy/IeBOro nmpoBoja. Y KaXKure
HW3MeHeHHe Be/IMUUHBI YHePriuu, noTped/isieMoil M3 CeTH B eJUHULYY BpeMeHH, eC/Id
oauH u3 TOHosB neperopur:

MolifHOCTb, TIOTpebJisieMasi U3 CeTH, TIPY UCUe3HOBEHUM HarpshkeHUs ofjHOM 13 a3 B
«3Be37ie» 6e3 Hy/IeBOro NMpoBo/ia He U3MEeHUTCS

OHeprus, notpedsieMasi U3 CeTy B eAMHULTY BPeMeHU, YMEHBIITUTCS B V2 pasa
MOILIHOCTE YMEHBIIUTCA B 3 pasa
+ MolHOoCTb, moTpebsisiemMasi U3 CeTH, YMEHBIIIUTCS B 2 pa3a

KakoB xapakTep nepexo/fHOro npoiecca u3MeHeHUs1 TeMIlepaTypbl BO BpeMeHH
IPH HarpeBe 00beKTa //isi uAea/TM3UPOBAHHOIO C/Iydasi (Te/I0 0JHOPO/HOE C
MOCTOSTHHOM y/Ie/TbHOM TeIVI0eMKOCThI0 i 0eCKOHEeYHOM TeIUIONMPOBO/JHOCTHIO H JIp.)
MPHU 0TCYTCTBUU NMOTEPbh MAcChl WM NMOTePh HEPIryH B OKPYKAKILYI0 Cpely B
nmpoiuecce HarpeBa, NPU MOCTOSIHHOM 3HAaUeHUH YHePrud B eANHUI]y BPeMeHH,



HOABO,E[I/IMOI\/’I K Oﬁ"bEKTy AJIA U3MEHEHUSA €r'0 TEIVIOCOAeP>KaHUA, U ITPU HYJ/IEBbIX
Hd4Yd/IBHBIX YCJIOBI/IHX?

TemriepaTtypa 00beKTa 1o SKCIIOHEeHTe BO3pacTaeT

Temrepatypa Bo3pacTaet 1o Tlapabose

+ TemmnepaTypa pacTeT 10 JIMHEeHHOMY 3aKOHY

CHavajla TemriepaTypa pacTeT 1O rmapabone, a 3areM TO 3KCIIOHEHTe [0
yYCTaHOBUBILIETOCS] 3HAUEeHUSI

[IlecTh 0AMHAKOBBIX TPYOUaThIX 3/1eKTpoHarpeBaresieid (TOHoB) coeguHeHbl B
ABOIHOM Tpeyro/ibHUK. Onpeje/siuTe U3MeHeHHEe YHePTrUuH, MoTped/IsAeMoii B
eANHNLy BpeMeHHU U3 CeTHU NMPU UCYe3HOBeHUHU HanpshKeHus oAHoHU u3 (da3s:

He U3MEeHUTCS

TIPY MCUe3HOBEHUHY HATPSUKEHKs OJHOM M3 Tpex (a3 BospacTeT B V3 pasa
YMEHBIINTCA B 2 pasa

+ YMEHBIIUTCA B 2 pasa

Ykaxure XapaKTepHYI0 0C00eHHOCTh HH(PAKPACHOr0 HarpeBa 1o CpaBHEHHIO C
KOHBEKTHBHBIM HarpeBoM:

3aKOHBI TEeMI0BOro usydeHus Tes [11aHka u BuHa /ie>kaT B 0CHOBe MH(paKpacHOTO
HarpeBa, a 3aKOHBI TeM/I0BOro usnyueHus tej CtedaHa-bonbiimana u Kupxroda — B
OCHOBe HarpeBa M3JjlyyeHrueM

+ CHekTp U3nyuyeHusi MICTOUHUKOB MH(PAKPaCHOT0 HarpeBa COOTBETCTBYET ONTUYECKUM
XapaKTepUCTUKaM HarpeBaeMbIx TeJl B UH(ppaKpacHOUW 06/1aCcTH, WK, JPYTUMU CJIOBAMU,
y3J/lyyaTe/ibHble XapaKTepUCTHUKY M3JlyyaTessi COOTBETCTBYIOT MOTJIOaTeIbHbIM
XapakKTepyuCTUKaM HarpeBaeMbIX TeJl

VHTeHCUBHOCTh HarpeBa U3JjiyueHrueM Ha MOPSO0K Bblllle UHTEHCUBHOCTHU
uHGPaKpacHOTo HarpeBa, 0cobeHHO 1pu BeICOKKX (1200 C u BbIilie) TeMIiepaTypax
u3jyvaress
J171s1 HarpeBa YMCTOrO BO3/lyXa MOKHO MPUMEHUTb WH(paKpacHbIN HarpeB, a He HarpeB
V3/lyueHueM

HMMeroT Haub0/IbIIYI0 TEIVI0EMKOCTh BellleCcTBa:
+ Boga

I1eCOK

JKeeso

Menb

Ko/mmuecTBo TervioTel, Bhbifie/IA0leecs: IIPH MPOXO0K/JEHUH 3JIEKTPUYEeCKOro TOoKa,
orpeje/sieTcs 10 3aKOHY:

®apages-Makcsesia

Kynona

+/xoyna-JleHja

bonns-Mapuorra

O/IeKTPO/IHbIM HarpeB NPUMeHAeTCA /I HarpeBa:
TpaHC(OPMaTOPHOrO Mac/a



+ BO/JbI
CTa/IbHBIX 3arOTOBOK
3epHa

IIporecc nmepeHoca TemIOThI TeKYIleld KUJKOCTbIO WM ra3oM u3 00/1acTH C 0/fHOM
TeMIepaTypoi B 00/1aCTh C IPyroi TeMmnepaTypoi — 3To:

+ KOHBEKLUS

Terionepezaya

n3J/lyyeHue

JlaMUHapHOe JIBU)KeHHe

ITocTossHHasA BpeMeHH HarpeBa — 3T0:

+ OTHOILIeHHe TeryIOeMKOCTH TeJa K ero TeriooT/jatolei CriocOOHOCTH
BpeMs HarpeBa TeJsia

OTHOLIEHWE TeMIEePATyphI Teja K Mo/iBeleHHOW MOIIIHOCTH

BpeMms JJaAMUHApHOI'0 ABM)KeHUs rasa

IlpsAMou HarpeB CONPOTHB/IEHHUEM — ITO:
+3/71eKTPOJHBIN HarpeB BO/bI

HarpeB BO/Ibl B MUKPOBOJIHOBOM T€UH
Harpes BO/bI € moMolso TOH

HarpeB CTa/IbHOM 3arOTOBKHU B UHAYKTOpe

KoHTaKTHasi cBapKa 0CHOBaHa Ha MCI0/Ib30BaHUM Harpeaa:
+ TIPSIMOTO

KOCBEHHOI'0

3/1eKTPOJyTOBOI0

JIA3NEKTPUYECKOr0

Harpes BojbI B 3/1IeKTPHUECKOM YalHUKe:
NpsIMOM

+ KOCBEHHBIN

3J1eKTPOJyTOBOM

V3/IeKTPUUECKUN

Ykaxure Hau0o/iee npueMsieMble CroCo0bI 3/IEKTPUYECKOr0 HarpeBa AJis
MoAorpeBa MOYBbI B MaPHUKAX U 3MMHUX TeIUIMLAX:

KocBeHHbIl HarpeB COMPOTUB/IEHUEM

+[I31eKTprueCcKrii HarpeB

Harpes usnyuenvem

BbICOKOUACTOTHBIN T/1Ta3MeHHbIN 37IeKTPOHArpeB

JIns co3jaHuA HEOOXOAMMBIX /I/If PACTeHHH, )KUBOTHBIX U MTHLIBI TeMIIEPATYPHbBIX
PE&XXHMOB Ha JXKMBOTHOBOUECKHUX (pepMax, B OBOLIEXpPaHU/IHINAX, TeTTHIAX,
nruiedadprkax UCMO/Ib3yeTCs B HACTOsAIIee BPeMs YIeKTPOTEpMHUUeCcKoe
odopyaoBaHue:



TpaHchopMaTopHble (MHAYKI[MOHHBIE) BOZOHArpeBaTe/ I MPOMBIIIJIEHHOW YacTOThI
BbICOKOYAaCTOTHBIE MACTEPU3aTOPhI; NOYIPOBOAHUKOBbIE TEPMO3JIEKTPUUECKHE
KOH/JULMOHEPbI

+D/IeKTpOoKanopudepHble YCTaHOBKU

TeruioBble HaCcOCHI

YKa)KuTe MeTOAbI YHEProcOepe)keHUsl B 3/IeKTPOTEXHO/I0THH, OTHOCALIHAECS K
CrenraIbHbIM:

Co3faHue NMPUHIUIHNAILHO HOBBIX U IMPUMeEHEeHHe CYITeCTBYIOIMX SHeprocOeperarommx
CeJIbCKOXO03SMCTBEHHBIX 37IeKTPOTeXHOJIOTUN

ABTOMaTH3aI[|s 3/IEKTPOTEXHUUECKUX YCTaHOBOK B CEJTCKOM XO351CTBE

Opranu3aifysi paloHa/IbHOTO UCITOb30BaHUS U yUeTa 3JIeKTPOIHePTHH TIPY TTIOMOIIH
KBa/IM(ULIMPOBAHHBIX KCIITyaTal[MOHHBIX Y0

+ IlpumMeHeHue Ha (epme U TTulledabprKe TpPU 1{eHTPAM30BaHHOM TelJIOCHaOKeHU!
KOMOMHHpPOBaHHOTO 06OorpeBa TyTeM TNpPUMeHEHHSI yCTaHOBOK MeCTHOTO oOorpema
(vHbPpakpacHbIi 006/1yuaTesib, 0600rpeBaeMbI T10J1, 3/IeKTpOIaHes b 1 Jp.) AJIs1 TIOPOCST U
L[BITL/ISIT

I'paduk moTped/IeHNs 3/IeKTPOIHEPTUH U rOpPsideil Bobl, HMEKOI[UI HauXy/AlIHe
TeXHUKO-IKOHOMHUYEeCKHe MoKa3aTe/u:

ONeKTPOBOIOHArpeBaTe/d U OTOTUTE/IbHbIE YCTAHOBKY aBTOMaTHUeCKU paboTaroT B
TIOJTHOCTBIO aKKYMYJISIITUOHHOM peKuMe B HOUHbIe YacChl «IIpoBasia» rpaduka
3/IeKTPUUECKUX Harpy3o0K, a ropsiuyto BoAy pa3buparoT 1o Mepe HafloOHOCTH B
oCTa/lbHOEe BpeMsi CyTOK

ONeKTpOBOIOHArpeBaTe/d U OTONIMTe/IbHbIe YCTAHOBKU aBTOMaTUUeCKU paboTaroT B
YaCTUYHO-aKKYMY/ISILTMOHHOM peXXuMe, KOr/la CyTOUHOe KOJIMUeCTBO BO/Ibl HarpeBaroT B
HOUHbIe 1 B IHEBHbIE YaCbl MUHUMAJTbHOM 3arpy3Ku 3/ieKTpoceTeit
D/eKTPOBO/IOHarpeBaTe/id U OTONUTe/IbHbIe YCTAHOBKU BK/IFOYAIOT 10 Mepe
Heob6X0MMOCTH 110 CBOOOZHOMY TpaUKy

+ DJIeKTpOBO/IOHAarpeBaTe/id U OTOMUTe/IbHbIE YCTAaHOBKU BKJIFOUAOT B PabOTy B yachl
MaKCHMaJIbHOU 3arpy3KHy 3/1eKTPUUeCKUX ceTel

le/l Harpese BO,E[OHPOBOAHOﬁ BO/bI €€ yA€/IbHO€E JIEKTPUYECKO€ COIIPOTUBJ/ICHHUE!
He N3MeHAeTCd 10 MOMeHTd MHTEHCHUBHOI'O Hap006pa30BaHI/IH

YBEe/IMUMBAETCA

CHa4Yd/la YBE/IMYNBAETCA, d 3dTEM YMEHBINAETCA B 3dBUCHMMOCTH OT TOI'O, KdKKWe COJIN NI
MMpuMeCH paCTBOPEHEI B BOAE M B KAKOM KOJIMUECTBE

+yMeHbIIaeTCs

Hau6osiee mpuem/ieMbIM /AJisi 000rpeBa MOPOCAT-COCYHOB U LBIIVIAT B X0JI0AHOE
BpeMs rojia siB/IsIlOTCS:
D/1eKTPOHHO-TyueBOU HarpeB
IyisneKTpruecKnii HarpeB
+WHbpakpacHbIli HarpeB
Tepmoa/ieKTpruuecKuii Harpes (TepMO3JIeKTpUUECKUEe TIO/TyTIPOBO/JTHUKOBbIE
KOH/IULIMOHEPbI ¥ TpaHC(OPMaTOPhl Terlia)
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CBoiicTBa MaTepuaJia /I/Ifi U3roTOB/IEHUs HarpeBaTe/IbHbIX 3/IEMEHTOB,
peasM3y0LIHMX CrI0co0 HarpeBa CONPOTHB/IeHHeM (HallpuMep, HUXPOM):
+bosbliioe yzie/ibHOe 37IeKTpUYecKoe COMPOTUBIIEHHEe

boJibliion TeMriepaTypHbIv KO3 (UIMEHT 3/1eKTPUUeCKOT0 COMTPOTUB/IEHUS

Marbie »KapOIrpOUHOCTh U >KapOCTOMKOCTh

bonbiiias ygensHasi 3/ieKTprueckasi IpOBOAUMOCTh

OHeprus, noTped/isieMasi U3 CeTH B eJUHULY BPeMeHH /I/Is1 HeNPOTOYHOT'0
3/IEKTPO/AHOT0 BO/IOHArpeBare/isi MPH NMOBLIIIIEHUN TeMIlepaTypbl HarpeBaeMou
BOABI (IIPH ee HEM3MEHHON Macce) U MPHU OTCYTCTBHH CUCTeMbl aBTOMaTHYeCKOro
ynpaB/iIeHUS:

+ He u3meHuTcs

YMeHbIIUTCS
YBenmuuTcs
CHauasia OyZieT yMeHbILIaThCsl, @ C MOMeHTa rapoobpa3oBaHusi — Pe3KO BO3pacTaTh

VIHAYKIIMOHHBIN HarpeB B Ce/IbCKOX03SIHCTBEHHOM MPOU3BO/CTBE MPUMEHSIeTCs
A

+ IToBepXHOCTHOM TepMO0OOPabOTKY MeTal/TMUeCKUX AeTasiel Ha TIpeTpUSITUSIX T10
PEMOHTY U TTPOM3BO/CTBY CeMbCKOX035CTBEHHOW TeXHUKH, KOCBEHHOTO HarpeBa BO/IbI
CyIIKu U TeTsIoBOi 00paboTKM Ce/TbCKOX03MCTBEeHHBIX MaTeprasioB, HarpeBa BO3/yxa
TIPU yTIpaB/IeHWH MTapaMeTpaMy MUKPOK/IMMaTa CeTbCKOX035MCTBeHHBIX TOMeITleHUi
HarpeBa mipecc-TIOpOIIIKOB, Pe3UH, JepeBa, CTepPUIM3al[ii POAYKTOB, IPUTOTOB/IEHHS
UL

MecTHOr0 000TrpeBa MOJIO/JHSIKA )KUBOTHBIX U ITTULIbI, 00pabOTKY KOPMOB, CeMSTH

A/ITOPUTM ONTHUMH3ALMHU MAPaAMEeTPOB /IEKTPOTEPMHUYECKOM YCTaHOBKH, Hanbo,1ee
NMpUeM/IeMbIi 10 TeXHUKO0-IKOHOMHYECKHM MOKa3aTe/IsIM:

[ToBbIlIaTh 0 BO3MOKHOIO Mpe/ie/ia TeryioBoM KO3(PGhHUILIMeHT M0Jie3HOT0 JeUCTBUS, He
OCTaHAB/IMBAsICh TIPU 3TOM TIepe/l POCTOM KalMTa/IbHBIX 3aTPaT U SKCIUTyaTal[MOHHBIX
n3ziepXKeK

YMeHbIIIaTh 0 BO3MOYKHOTO TIpe/iesia KarrTaabHble 3aTpaThl, TIPU 3TOM He obpariiast
BHUMaHMUS Ha POCT SKCIITyaTalldOHHBIX H3/lepKeK

CHWKaThb 10 BO3MOKHOT'O TIpe/iesia SKCITyaTal[uOHHbIe U3/lep>XKKH, He OCTaHAB/IUBAsICh
repej; pOCTOM KallUTa/bHbIX 3aTpaT

+ [MonyuuTh U UCC/IeqO0BaTh QYHKIIUIO [/ CyMMBI YelbHbIX IPUBEAEHHBIX
KalnUTa/IbHbIX 3aTPAT U KCITyaTal[MOHHbBIX U3/IeP)KeK Ha SKCTPeMYyM

B ocHoBe Ju3/1eKTPUYeCKOro Harpesa jie)xart (pu3nuecKue siBJIeHUA:
DneKTpOoHHas nossipy3aiiys (Bo30yskeHre TOKOB POBOIUMOCTU CUTbHBIM BHEIITHUM
3/1eKTPHUUYECKUM T107IEM)
+ JlunoJsibHasi, pesiakcaljiOHHasi, MeXXCJIOMHAas M CTIOHTAaHHas MoJsipu3aLyy
WoHHas rnosispusarys
Bo30y>kaeHre TOKOB CU/IbHBIM BHEIIIHUM MarHUTHBIM T107IeM
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Cnioco0 3/1eKTpoHarpeBa, MCIO0/Ib3yeMblil B HOBeHIINX BbICOKOYACTOTHBIX
nacrepu3aTopax MoJIoKa:

VHyKITMOHHBIA (TOKU BBICOKOW YaCTOThI)

+[IvsneKTprueckuii (TOKHA CBEPXBBICOKOW UaCTOTHI)

WHdpakpacHbIi (TOKHU MOISIPU3aLIUM MIPU COT/IaCOBAaHUU CTIEKTPOB)
JlazepHbiii (11pu BO30yKAeHHUM UH(PAKPACHOTO CIIEKTPa U3MydyeHus)

du3nuecKue 3aK0HbI, Jie)XKalljye B 0CHOBe MHAYKIIMOHHOI0 Harpesa:
3akoH KapHo (TepmoguHamuika) 1 3akoH CtedaHa-bosibiiMaHa (13/yueHue)
3akoH HbtoTOHa (KOHBEKLMsI) U 3aKOH [leibThe (TerioBbie MOTOKU TEPMO3JIEMEHTOB)
3akoH BuHa (cmelieHre CrieKTpOB OT TeMIlepaTyphl) U 3aK0H Dypre
(TenyI0rpoBOAHOCTB)
+ 3akoH Papases-MakcBesia (3/1eKTpOMarHiTHasi MHAYKLUS) U 3akoH /I>koyns-JleHija B
VMHTerpaabHOM (hopMe (Ter/ioTa ToKa)

H3onupyoiue BCTaBKY Ha MeTa/UINUeCKUX TPy0dax, MoABOAALIUX U OTBOJSIIIUX
BOJY K 3/1eKTPOAHBIM BOAOHArpeBare/isiM, yCTaHaB/JIMBAKT, UTO0bI:

NpeJoTBPATUTh pa3pylieHre TpyO 13-3a IMHENHbIX pacliipeHni MeTauioB — IpU
M3MeHeHU! TeMIiepaTyphbl (Harpumep, KOMIIeHCAaTOpbl Ha TPyOOMpoBoOax Tera0Tpacc)

+ BBITIOJTHUTH TPeOOBaHUsI MPaBMJI TeEXHUKU 0e30MacHOCTY TIPY SKCTTyaTal[uu
3J1IeKTPOJHBIX KOTJ/IOB

YTPOCTUTH MOHTaX (CTBIKOBKY) IMPUMeHeHHeM YCTPOMCTB U3 TMOKUX KOHCTPYKLIUH
WCK/TIOUUThL TIPOTeKaHWe 3JIeKTPUUeCKUX TOKOB MO TpybaM [ijii yMeHbLIeHUs UX
KOppO3uu

IIpyuriHa BHICOKOM TeMIlepaTypbl B ra30BOM NPoMeXyTKe (B Ayre) npu
3/IEKTPOyroBoM cBapke (YKa)KUTe Hanbo/1ee IpreM/IeMblil 0TBeT):

HeoOxoauma sHeprus /sl BbIDbIBaHUS 3/IeKTPOHA M3 KaTOAHOTO TISITHA U SHePTrus AJist
MPOXO0’K/IeHHsI 3/IEKTPOHHOIO MOTOKa Yepe3 ra3oBbii TPOMEXXYTOK AYTH

[Tpu KaXXZ0M Mepexo/ie TepeMeHHOr0 TOKa uepe3 HyJ/Ib KaTo/l ¥ aHO/, MEHSIFOTCS
MeCTaMH, ¥ IPOMCXOJUT YaCTUYHAs JerMOHU3aLUs ra30BoM CMeCcH

Bricokasi Temriepatypa ctosifa Jyru MoAep>KUBaeTCsi, B OCHOBHOM, B pe3yJ/ibTaTe
YyOPYTUX COy/apeHU 371eKTPOHOB C MOJIeKYy/laMU M aTOMaMH ras3a

+ Ilo 3akoHy [Ixoyns-JleHlla B UWHTerpajbHOM (oOpMe 3/eKTpuueckass >SHeprus,
BbIJle/isieMasi B T0C/IeZloBaTe/IbHOM 3/IeKTPUUECKON 1jenu U mpeoOpa3yemasi B TeIUIOTY,
OyzaeT HaubosibIIel Ha yJ4acTKe LeTu C OO/BIINM 3/IeKTPUUYeCKUM COTIPOTUBJ/IEHUEM, T.€.
B Ta30BOM IIPOMEXKYTKE

Ileslb KOHCTPYKTHBHOTO pacyeTa 3/IeKTPOTepMUYecKOro 000py/[0BaHus:

+ OrnipefiesieHre TeIJIOBbIX, 3JIEKTPUYECKUX M pa3MepHbIX apaMeTpOB

Bri60p 060pyj0BaHMs U3 UKC/Ia BbITyCKaeMOro MPOMBIILIEHHOCTBIO 10 KaTaioram
[TpoBepKa BO3MO>KHOCTH UCII0/Ib30BaHUs 000PY/I0BaHUSI B KOHKPETHBIX YCIOBUSIX
5KCILUTyaTaLuu

OrnpesiesieHVe TEXHUUECKUX YCIOBUM Ha HarpeB
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3amuTa NpakTUu4YecKux pador

[TpakTryeckas pabota «VccnefoBaHye paboThbl HarpeBaTesieill CONpOTHB/IEHHS»

KoHnmponbHble 60npochl:

1. [TosichuTe kKoHCTpykumio TOH, cBoWCTBa MarepuanoB WCIIO/Nb3yeMbIX TpU
usrotopyieHnd. OOBsicHUTe  (Qu3Mueckue TIPUUMHBI HAAUUUsi  TeMIlepaTypHOTo
Ko3(duiirieHTa CONpOTHUBIEHUSI.

2. IlpuBefeHrie  mpumepbl  UCIOJB30BaHWS  HarpeBaTe/bHbIX  IUIEHOK, UX
[OCTOUHCTBA U HeI0CTaTKU.

3. [TosicauTe paboTy cxeMbl COeZIMHEHUsI OT/e/TbHBIX 3/eMeHTOB [TJIOH.

4. Kak MoHsTh Ha3BaHHe «CaMOPeryJUpPYIOIIUNACsS» HarpeBaTe/IbHbIN Kabesb?

5. [losicHuTe NpPUUYMHY HEJMHEMHOW 3aBUCUMOCTU YZE/JbHOTO 371eKTPUYeCKOro
COIPOTUBJIEHUS] CAMOPETY/IMPYIOLLEerocst HarpeBaTe/IbHOT0 Kabesisi OT TeMIlepaTyphl.

6. [IpvBeauTe TpUMeEpbl UCMO/b30BaHMSI OOBIYHBIX M CaMOpPEryJ/UpYHOLIUXCS
HarpeBaTe/bHbIX Kabeseil, UX JOCTOMHCTBA U HEIOCTATKHU.

[MpakTuueckasi pabota «VcciemoBaHue TepMO3/IEKTPUUECKOTO HarpeBa»

KoHmposbHble 80npochl:

1. KakoBa  cymHOCTb  ¢U3WUECKHUX  SIBJIGHUM,  JieXKal[uX B OCHOBe
TepMO3J/IEKTPUUECKOr'0 HarpeBa U OXJIaXKeHUs?

2. Kak yctpoeHa u paboTaeT TepMo3jekTpudeckass Oatapesi? Kak, He BK/IOYas
nyMTaHue, OrpejeuTh eé X0/I04HbIe U ropsiure criau?

3. [louemy [J/11 W3rOTOBJIEHHWS TepPMO3/IEMEHTOB MCIIO/b3YIOT pa3sHOpPOJHbIe 10
(U3MUeCKM CBOMCTBAM IOTYTPOBOJAHUKU?

4. B Kakux pexuMax MOyKeT paboTaTb TepMO3JIeKTpUUeCKUil rpeoOpa3oBaTe/ib
TpaHchopmaTtop TerioThl? KakuMy SHepreTMUeCKMMM TI0Ka3aTesissMUu TNpU 3TOM OH
xapakTepusyeTcsi? Kak OHHU CBsSI3aHbI MEXKTy CO00#?

5. [IpuBesuTe MpUMepbl IPUMEHEHUSI TEPMO3JIEKTPUUECKUX MOJyJeld B HapOAHOM
XO035IMCTBe, TOSICHUTE UX JOCTOUMHCTBA U HEJIOCTaTKH.

Tabmuija 3 — Kpurepuu orjeHKH c)OPMHUPOBAHHOCTHA KOMITETEHLMN

Kputepuu olieHMBaHusI chOPMHUPOBAHHOCTH
KOMMeTeHIIUU (YaCTh KOMIEeTeHIIUN)
Ha 6a30BOM YpOBHE
COOTBETCTBYeT OL[eHKEe «3auTeHO0»
50-100% ot MakcuManbHOTro Oasia

Koa v HaumeHOBaHMe
HH/IUKaTOPa /I0CTYKEeHUST
KOMIIeTeHLIUU
(4acTy KOMITETEHI[N)

CTY,Z[EHT 3HA€T MaTepUdJ/I I10 TeME, ITPABU/IbHO ITIOHUMAET
CYILIHOCTDb BOIIPOCOB U IIOJ/IHO M3J/1dI'deT OTBEThI Hd
BOIIPOCKHI, 4€EMOHCTPHUPYET 3HdHHE SHEPreTUu4eCKNX OCHOB

N /[1-1nkoc-3 Opranusyet
MOHTa), HaJlaJKy,

9KCIUTyaTaL[|io
3/IEKTPOTEXHOJIOTUH, CTTIOCOO0B HCCIeI0BaHMs pabOThI
SHEPreTUUeCKOTo U .
Harpeparte/iel COMPOTUB/IEHNSsI, TEPMO3IEKTPHUUECKOTO
3JIEKTPOTEXHUUECKOTO
Harpepa, TOTOB OPraHKW30BbIBATb MOHTAX, HA/IAZIKY,
obopyioBaHus1, MallliH U
9KCITyaTal[{di0 SHEPreTUUeCKOr0 U 3/IEKTPOTEXHUUECKOT'0
yCTaHOBOK

o0opyioBaHusl, MalllMH M YCTaHOBOK
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Tema 2 «3J/eKTpoTepMHUYecKOoe W JIHeprocoeperarminee o000pygoBaHue AJIsi
Ce/ILCKOr'0 X03ANCTBA»

Bomnpocsi /11 cobecefoBaHMSA:

1. OCHOBBI  371EKTPOKOHTAKTHOTO HarpeBa ((u3nMyeckde OCHOBBI, TPUMEPHI
o0opyIoBaHUS).

2. DneKTpoAyroBoii HarpeB (pusnyeckre OCHOBBI, IPUMepPhl 000pyA0BaHKs).

3. BbITOBBIE 3/IeKTPOHArpeBaTe/ibHbIe TIPUOOPHI.

4. IHAYKUWOHHBIM ~ HarpeB  MeTa/lIoB  ((pu3Uueckue  OCHOBbI,  TPUMeEpHI
o0opy1oBaHUS).

5. InanekTpruueckuii Harpe ((pu3ndeckrie OCHOBBI, 00/1aCTb IPUMEHEHN).

6. DneKTpOAHbBIN HarpeB BO/bI ((hr3ruecKrie OCHOBLI, 00/1aCTh IPUMEHEHUS).

7. HarpeB c yueToMm moTepb TEIUIOTHI B OKpY»Katolllyto cpenly (aAuddepeHiaabHOe
ypaBHeHUe, nepefiaTouHasi PyHKLUS, TTepexo/iHble XapaKTEPHUCTHKH).

8. TepmoaieKTpruecKuii HarpeB ((pusnuecKrie 0CHOBBI, 00/1aCTb U3MEHEeHUS).

9. UHAYKUMOHHBIM ~ HarpeB  >KUJKUX  CeJIbCKOXO3SIMCTBEHHBIX  TPOJYKTOB.
VHAyKLMOHHBIE KOTJIbI /151 KOTeTbHBIX.

10. KOHCTPYKTHBHOE YCTPOMCTBO U 3JIeKTpUYeckass CXemMa aBTOMAaTU3alluu
371eKTpOKaioprdepHOi yCTaHOBKM.

11. 3agaum ¥ cofiep>KaHue TIPOeKTUPOBAHUS 3JIEKTPOTEPMUYECKHUX YCTaHOBOK.

12. KOHCTpYKTHMBHOE YCTPOMCTBO U 3/]eKTpUYecKas Cxema aBTOMaTU3alyuu
MIPOTOYHOT'O BO/JOHArpeBareisi.

13. Knaccudukaiyss ~ Haubosiee  paclpoCTpaHeHHBIX — CIOCO0OB — oborpesa
COOPY>KEHWH 3allUILeHHOr 0 TPYHTA.

14. KOHCTpYKTHMBHOE YCTPOMCTBO U 3/7eKTpUYecKas Cxema aBTOMaTU3alyuu
HaKOMNUTEebHOTO (eMKOCTHOT0) BOZIOHarpeBaTesis.

15. HarpeBaTenbHbIe 1TpoBo/ia 1 Kabeau. O6/1acTh IpUMeHeHUsl.

16. Knaccudukaiusi 3/1eKTpUUeCKMX HarpeBaTesiel COMpPOTUB/eHUs (KOCBEHHbBIU
HarpeB). YctporictBo TOHa. Matepuansl Aj1s1 2/1eKTPUUECKUX HarpeBaTesiei.

17. BBICOKOBO/IbTHbIE ~MCTOUHMKM TWTaHUS YCTAaHOBOK 3JIEKTPOTEXHOJIOTUH,
YMHO>XUTEJIb HarpsKeHUsl.

18. DnekTporuzapapanueckuii 3(eKT 1 ero mpuMeHeHue.

19. SnekTporcKkpoBasi 00paboTKa MaTepuasioB, CYIIIHOCTh MpoIiecca ¥ MprMeHeHHe.

KomnblomepHoe mecmupogarue (TCk)

Bbibepume o0uH npaguabHblll 8apudHm omeemad
OJIeKTPUYeCKHUIl HarpeB CONPOTHUB/IEHHEM B Ce/IbCKOX03SICTBEHHOM NPOU3BO/ICTBE
MPUMeHSIeTCs JIIs:
+HarpeBa Bo3jyxa, BOZibl, CYIIIKM U TETJIOBOM 00pabOTKU CeTbCKOX0351HCTBEHHBIX
MaTepHuasoB U KOpPMOB
[ToBepxXHOCTHOM 3aKa/KH JleTajiel Ce/IbCKOX035IMCTBEHHBIX MallluH, HaHeCeHUSsI
TIOKPBITUM, TIPeATIOCeBHOM 00pabOTKH ceMsiH, CeNeKI[MOHHOM paboThl
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XUMUKO-TepMUUeckoil 00paboTKy MeTaslioB (a30TUpPOBaHue, LieMeHTalUs U [pyTrue
Iri(dy3roHHbIe TTOBEPXHOCTHBIE YIIPOUEHHs JleTa/lel Ce/IbCKOX0351MCTBeHHON TeXHUKU U
MHCTPYMEHTA)

TepmooOpaboTKy, HarylaBKU, Pe3KW, CBaPKH, TYTOIJIaBKUX U XUMUUeCKUA aKTUBHBIX
MeTaJlJIOB B BaKyyMe

BbITOBBIE MUKPOBO/THOBBIE 3/IEKTPONeYH /Il IPUT0TOB/ICHUS MUY OTHOCATCA K
BHUAY 3/IEKTPOTePMHYECKOro 000py/j0BaHMA:

VHAyKIIMOHHBIE BBICOKOYACTOTHBIE 3JIEKTPOTEPMUYECKHE TIeUn

+ Jlns/1eKTprYecKre 371eKTporeun

O/1eKTPOHHO-/IyueBble [1euu

OneKTpoTepMHUYeCKHe YCTPONCTBa MH(PPAKPaCHOTO HarpeBa

Ykaxure ocooennocty, HE oTHocsApecd K TeXHO/IOTHYECKHM 0CO0eHHOCTAM
3/IEKTPOHHO-/Ty4eBOro Harpesa:

BricoKas KOHLeHTpaLus MoiHoctH (1o 104 Br/m?)

+ HarpeB maTepuasioB B BO3yXxe

BerinosiHeHre COBpeMeHHbIX TEPMUYECKUX OrepaLdid Ha MUKPOZeTalsaX (MUKPOCXeMbI U
T.[.)

BbIMosHeHWe TepMHUUeCKUX Orepaldid C XUMWUYeCKW aKTMBHBIMM W TYTOIIaBKUMU
MaTepuassamMu (Boibdpam, Mosnb1eH, HIOOUM U Ap.)

OC00eHHOCTH, He OTHOCALIHECH K TeXHO/IOTHYECKHUM 0CO0EHHOCTAM JIa3ePHOro

Harpesa:

HauBkICII1ast [7I0THOCTL MOIIHOCTH, U3BeCTHas Ha 3emie (mopsgka 102 B1/m?)
B03MOKHOCTb OCYIIeCTB/IATH 6€CKOHTAKTHBIM HAarpeB Tejl Ha paCCTOSHUM

MeXaHU3MbI TEMI0BOr0 UK XUMUKO-(DU3UUECKOr0 BO3JeHCTBHS Ha MOJIEKY/IIPHOM
YPOBHE TIPH B3aUMO/eHCTBHUU C KJIeTKaMK OHOIOrUUeCKUX 00BEKTOB OCYIIeCTBIAIOTCA B
BO3/lyXe

+ JlazepHble  BO3JEHCTBUSA  OCYIECTB/ISIOTCA B BaKyyMeé M  CONPOBOXKIAKOTCS
PEHTreHOBCKMM M3/lyYeHHeM TP HeBO3MOXKHOCTH BO30Y)K[eHHs HMH(PPAKPaCHOIo
CIIEKTpa U3/y4eHus

du3nueckue siBJ1eHHS, Jie)Kallie B OCHOBE CO3/laHMs HOBeHIIHNX
TePMO3/IEKTPUYECKHX MO/TyNPOBOJHUKOBBIX TPAaHC(OpPMaTOPOB TEIIOTHI:
Bo3HUKHOBeHHe KOHTaKTHOW Pa3HOCTH TMOTEHIMAJ/IOB B CIasiX ABYX Pa3HOPOJHBIX
npoBOoAHUKOB (3¢ dekT 3eebeka — BOSHUKHOBEHHE TEPMO3/IC)

HarpeB ofjHOTO criasi TepMO3/ieMeHTa U OXJIaXK/[eHre APYroro rnpy MpoTeKaHUuu
MOCTOSTHHOT'O TOKA B 3/IEKTPUUYECKOU Lienu ¢ Tepmo3yieMeHToM (3¢ dekT IlenbTe)
OneKTpOHHas U JbIpOYHasi MIPOBOAUMOCTh MOTYTIPOBOAHUKOB, UMEIOLIUX
COOTBETCTBEHHO OTpHLIaTe/IbHOe U TI0J/IOKUTeTbHOe 3HaueHUs1 Ko3(pPULIeHToB
TePMO3/IC

+ B oCcHOBe /ie>kaT BCe Bbillleriepeurc/ieHHbIe SBJIeHUs] COBMECTHO

14



JInst ogHO(a3HOM /IEKTPO/JHOM CHCTeMbI A0CTaTOYHO PAaCCUMTATh M OMyCTUTh B 0aK
C BO/I0¥ /iBe Napasijie/ibHble IVIaCTHHBI, M0/|COeJMHEHHbIe K NUTaKIeu ceTu. B
NPOMeXyTKe MeXXAy IJIaCTUHaAMHM Bojia 0y/leT HarpeBaThbCs MPOTEKAKIUM TOKOM.
YKakuTe K0/IM4eCTBO Napa’/iie/IbHbIX IVIACTHH JAJIf [10/IyYeHus1 Tpex(a3sHou
3/IEKTPOJHOU CHCTeMbI IIPH CUMMeTPUYHOM Harpy3ke ¢as Ajas cxemMbl COeJMHEHUS
Harpy3KH B «TPeyroibHHK»:

[Be

Tpu

+ UeTsIpe

[Iate

Ocooennocry, HE oTHOCALMECH K TeXHO/JIOTHYE€CKHM 0CO00eHHOCTAM HMOHHOIO
j/IeKTpPOHarpeBa:

[Tporjeccol Ardy3HOro MOBepXHOCTHOTO YIIPOUHEeHUs (a30THUPOBaHUe, lieMeHTaLys U
JIp.) JleTasiel Ce/IbCKOX035IMCTBEHHON TeXHUKHM, UHCTPYMeHTa U JIp. TIPOTeKaroT TIpH
ckopocTH Aud@y31y HOHOB B MeTasljie, TIPeBbIIIaoIel CKOPOCTh OCaXKeHUs] MIOHOB
[Tpou3BOANTE/NLHOCTL HOBEHIIIMX YCTaHOBOK MOHHOT'O HarpeBa OoJsiee yem B 10 pa3 BbIiiie
M0 CPAaBHEHUIO C XUMHUKO-TepMuUeckoii 00paboTKOM B Mjla3MeHHBIX Teyvax Mpu
Cyl1leCTBEHHOM CHM)K€HWH SHepro3arpaT U MOBbIIIeHWH KaueCTBeHHbIX IT0Ka3aTesieil B
1,5-5 pas3

+ 17151 BO30YKAeHusI T1/1a3Mbl UCITO/Ib3YIOT HCTOUHHUKY TTIePEMEHHOTO TOKA BbICOKOM
YaCTOThI C BBIXOAHBIM HarpsbkKeHHeM /10 HeCKOJIbKUX J1eCSITKOB BOJIBT

[Tpolieccbl  MOBEPXHOCTHOTO TOKPBLITUSI ~METa//IOB  TyTeM HOHHO-T/Ia3MeHHOT0
HarbIEHUs TIPOUCXOAST TIPU CKOPOCTU KOHZeHCAl[MM UOHOB, MpeBbillatoleli CKOPOCThb
ux 1udQy3HOro B3auMOo/1eliCTBUS C MOJJI0XKKON

Bbibepume HeCcKOIbKO Npasu/ibHblX 8apUAHMOB8 omeema:
JeKTprUecKoe CONPOTHB/IeHHEe TPOBOJHUKA:

obpaTHO NMPONOPLIMOHAIBHO JJIMHE ITPOBO/IHUKA

MPsIMO TPOTOPLIMOHATIBHO [T0TIePeUHOMY CeUeHUI0

0bpaTHO NMPONOPLIMOHAIBHO Y/eIbHOMY COMPOTUB/IEHUIO

+ IIPSIMO MPONOPLIMOHABHO yAe/bHOMY CONpoTUBIeHuto (50%)
+TIpSIMO MPOIOPLIMOHAIBHO J/IMHE POBOAHUKA (50%)

Bbibepume o0uH npasu/ibHbIll 6ApuaHm omeema:

Y MeTa//IoB C yBe/IMUEHHEM TeMIlepaTyphbl CONMPOTUB/ICHHE:
+ YBeJINUMBaETCS

yMeHbIIIaeTCst

0CTaeTCcst HeM3MEeHHBIM

YMEHBIIIAeTCsI TI0 KBa/[paTUUYHOM 3aBUCUMOCTH

JJ/IeKTpUUYeCcKoe CONpPOoTHUB/IeHHEe BO/JbI C YBe/IMYeHHeM TeMIeparyphbl:
yBe/JINYUBaeTCs
+yYMEHBbIIAETCS
OCTaeTCs Henu3MeHHBIM
YBEJIMUMBAETCS 110 KBaZPATUUHOW 3aBUCUMOCTH
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C mnoBbllIeHHeM YacTOTHI IMPOTEKaILiero o CrajibHOMY IPOBOAHHMKY TOKa €ro
3/IEKTPHUYECKOoe COINIPOTHB/ICHHE:

+ yBe/IMYMBAETCS

YMeHbIIIaeTCAd

OCTaeTCs Henu3MeHHBIM

YMEHBIIIAeTCs TI0 KBaJIpPATUUHOW 3aBUCUMOCTH

ConpoTuB/ieHHe MPOX0XKAEHUI0 TEPEMEHHOT0 TOKAa CTA/IbHOM TPYObI U CTA/ILHOIO
CTepP)KHS 0JJUHAKOBOT'0 MOMEPEYHOr0 CeUeHHsI:

PaBHbI

COTIPOTHBJIeHHE TPYObI 00/IbITIe COTIPOTHUBIIEHUST CTEPIKHS

+ COTIPOTHBJIEHUE CTEP)KHSI OOJIbIIIe COTIPOTUB/IEHUS TPYObI

COTIPOTHBJIEHHE TPYOBI B /1Ba pa3a 00JIbIlle COMTPOTUBI/IEHUS] CTEPKHS

B 3/1eKTPOAHOM KOT/ie HarpeBawT TPpaHc(opMaTopHoe Mac/i0. MOIHOCTL KOT/Ia C
HU3MeHeHHeM TeMIlepaTyphbl:

yBeJ/INUMBaeTCs

YMEHbIIIaeTCst

+ ocTaeTcsl HeU3MeHHOU

YMEHBIIIAeTCs TI0 KBaJApPATUUHOW 3aBUCUMOCTH

B 3/1eKTpPOJHOM KOTJ/Ie HarpeBalwT JUCTWIJIMPOBAHHYH BOAy. MOLIHOCTH KOTJIa C
“3MeHeHHeM TeMIepaTyphbl:

yBeTMUUBAETCS

YMEHBIIIaeTCst

+ ocTaeTcs HeM3MeHHOU

YMEHBIIIAaeTCs TI0 KBaJPpaTUUHON 3aBUCUMOCTH

B nporouHom BopoHarpeBaresie ¢ nomoib0 TOH HarpeBarwT JUCTWI/IMPOBAHHYIO
BOAYy. MOIIHOCTH KOTJIa C ©3MEeHEeHUeM TeMIepaTyphbl:

YBeJIMUMBAeTCs

yMeHbLLIaeTCs

+ 0CTaeTcss HeM3MeHHOM

YMEHBIIIAeTCs TI0 KBaJAPATUUHOW 3aBUCUMOCTH

B nporouHom BojoHarpeBatesie ¢ nomombio TOH HarpeBawT TpaHcdopMaTopHoe
Mac/10. MOIHOCTL KOTJIa C U3MEeHeHueM TeMIlepaTyphl:

YBEJIMUMBAETCS

YMEHbILIAeTCs

+ ocTaeTcs HeM3MeHHOM

yMeHbIIIaeTCsl TI0 KBaIpaTUUHOW 3aBUCUMOCTH

HarpeBarenbHbii 37ieMeHT TOH BBINO/IHAIOT U3:
CTaJIbHOW TTPOBOJIOKH
MeJJHOU MPOBOJIOKH
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+ HUXPOMOBOM TTPOBOJIOKU
aJTFOMUHUEBOM TIPOBOJIOKH

NHAYKTOP MHAYKIIMOHHOHN IVIUTKHU BbINIO/THAKOT H3:
CTa/TbHOM TIPOBOJIOKH

+ MeJJHOU IMPOBOJIOKU

HUXPOMOBOU MPOBOJIOKU

QJIFOMUHVEBOM TIPOBOJIOKU

Kopnyc TOH BbINO/HAKT HU3:
+ HeprKaBetol[el TpyOKu
CTaJIbHOW TTPOBOJIOKH
HUXPOMOBO# TPYOKHU
BOb(hpaMOBOM TPyOKH

C noBbIlIEeHHWEM 4YacTOThl TOKA, MNPOTEKawliero Mo HWHAYKTOPY,
HauMHAaeT:

HarpeBaThCsi 6/11XkKe K cepefiiHe

+ HarpeBaTbCsi O/Ke K TTIOBEPXHOCTHU

HUYEro He TIPOUCXOUT

O/Ke K TIOBePXHOCTH HAUMHAIOT HarpeBaThCsl TOJIBKO Me/JHbIe 3arOTOBKU

HanpsokeHue, mojaBaeMoe Ha MarHeTPOH MMKPOBO/THOBOM MeYn:
100 B

220 B

+ 4 kB

12B

KII/I 0bITOBOM MUKPOBO/THOBOM IMeUd HAaXO0JUTCS B fHaNa3oHe:
30-40%

40-50%

+ 50-60%

60-90%

KII/] 0bITOBOM MHAYKIMOHHOM IJTMTKH HAaXOAUTCSA B iMana3oHe:
30-40%

40-50%

50-60%

+ 60-90%

KII/[] 3nekTpoKanopudepHOH YCTAHOBKH HaX0UTCA B AMarna3oHe:
50-60%

60-70%

70-80%

+ 80-99%
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CBY-HarpeB ucIo/ib3yercs Ajif:
HarpeBa CTaJIbHbIX 3ar0TOBOK

+ CYILLKHU 3€pHa

OTOI/IEHUS TOMellleHU

HarpeBa BO3/yxa

NHAYKIMOHHBIA HarpeB UCIO0/Ib3yeTC JJIf:
+ HarpeBa CTa/IbHBIX 3arOTOBOK

CYLLKH 3epHa

OTOI/IEHUS] TOMeIleHUH

Harpesa BO3/yXa

JlyroBoii HarpeB MCIO/Ib3yeTCs AJIS:
+ HarpeBa CTaJ/IbHbIX 3arOTOBOK
CYLUKH 3epHa

OTOI/IeHUS TOMellleHU

HarpeBa BO3/yxa

IToBepxHOCTb 3/IeKTpPoja /ISl 3/1eKTPOJAYroBOil CBapKu HMeeT CIeljHa/IbHoe
MOKPbITHE JJ/If:

3allUThI 37IeKTPO/ja OT KOPPO3UH BO BPeMsi XpaHeHHsI

+ 3alUThI PACI/IaB/IEHHOTO MeTaslia OT OKHC/IeHUS

3alllMThl MeCTa CBapKy OT KOPPO3UHU TpH MOC/Ie/lyolel SKCITyaTalin

HaHeCeHO /Ijisi MapKUPOBKU 37IeKTPO/IOB

IIpu ocyuiecTB/IeHUH 3/IeKTPOAYTrOBO CBAPKH MCII0/1b3yeTCsl HallpshKeHue:
BhIlIEe 220 B

BoIlIe 1000 B

HiDKe 12 B

+ Hike 90 B

TepMo3/IeKTPpUYeCKHI HarpeB — 3TO Harpes:
TeJs1 ¢ noMmoliubo TOH

BO/Ibl B MUKPOBOJIHOBOU €U

CTaJIbHOW 3ar0OTOBKY B MHJYKTOpE

+ crasi ByX pasHOPO/JHbIX MaTeprasoB

O/1eKTpoKa/iopudepbl B CeJILCKOM X03SMCTBEe MPUMEHSAIOT JIJIA:
oborpeBa IMOYBkI

oborpeBa 1o/oB

+ oborpeBa Bo3zyxa

HarpeBa BO/IbI

Tepmos/ieKTpUuecKue rmpeodpa3oBaTe/ il MOXKHO MPUMEHSATb:
TOJIBKO [IjIsl HarpeBa TeJ
TOJILKO /IJIs1 HarpeBa U OXJIaXKAEeHUs TeJ
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+ 751 HarpeBa, OXJIaXK/leH sl ¥ BbIpaOOTKU 371eKTPO3HEPTUU
TOJIBKO [IJI51 OXJIaXKeHUsI TeJl

HarpeB Ten moj fAelicTBHEM BbICOKOUACTOTHOIO IEPEMEHHOr0 3J1eKTPHUYecKOoro
M0JIfA — 3TO:

VH/YKL[MOHHbIA Harpes

+ IM3JIeKTPUYeCKUN HarpeB

37IeKTPOAYTOBOM Harpen

3JIeKTPOJHBIM Harpes

Harpes Ten noj, JeiicTBHeM BbICOKOYACTOTHOI'0 NepeMeHHOr0 MarHUTHOrO TOoJIs —
3TO:

+ UHAYKLUMOHHBIN HarpeB

JI3J/IeKTPUUeCKU Harpes

37IeKTPOYTOBOM Harpen

3/71eKTPOJIHBIA Harpes

IlpaMol HarpeB IKHJKOCTeM B pe3yjJbTaTe IPOXO0XKAEHUS IepeMeHHOro
3/IEKTPUUYECKOr0 TOKa — 3T0:

VH/YKL[MOHHbBIA Harpes

[V37IeKTPUUeCKUUN Harpes

3/7IeKTPOAYTOBOM Harpen

+ 3JIeKTPOJHBIM Harpes

NMnyabcHBbIe 0/I0KH MMTaHUA 0CHOBAHBI Ha:
TIOHIDKEHHH YaCTOThI TIepeMeHHOT0 TOKa
paboTe Ha TIOCTOSIHHOM TOKe

+ MOBBILIEHUH YaCTOThI [TEPEMEHHOTO TOKa
MCTI0/Tb30BaHUM HU3KOUYACTOTHBIX UMITY/TbCOB

KackaHble BbINPAMHUTE/NIN HanpsHKeHUs TMO3BOJISIIOT YBe/IMUHUBATH HaMpsDKeHHe
noc/ie Tpancopmaropa B:

+ 2 pa3a

3 pasa

1,5 pasa

5 pas

KackagHble yMHOXUTe/M HaNpsHKeHUsl MO3BO/ISIIOT yBe/IMUMBATh HamnpshDKeHUe
Moc/ie BTOPUYHOH 00MOTKHU TpaHcopMaTopa B:

+ 2 pasa

3 pasa

1,5 pa3a

5 pas
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IToBbIllIeHHe YaCcTOThI, HA KOTOPOii paboTaeT TpaHcopMaTop, MO3BOJIsAET:
+TIOHU3UTD MOTEPH B CTa/y TpaHC(opMaTopa 1 moBbicuTb KIT/]

yMeHbILWTb TabapuThl TpaHChOpMaTOpa

yBeJIUUUTh Ha/leXKHOCTb PabOThI

YBeJIMUMTh CeueHrue MarHMTONpPOBOAa

3amuTa MpakTHYeCcKuXx pador

[TpakTnueckass pabora «lVcciegoBaHre CXeM aBTOMAaTHUeCKOTO —yTIpaBJieHUS
3/1eKTPOKaiopudepHOl yCTaHOBKO».

KoHmposbHble 80npochl:

1. Yem [ABYXIIO3ULIMOHHOE YIMpaB/ieHUWe OT/IMYaeTCsi OT TPeXMo3ULMOHHOro? B
KaKOM CjTy4ae 3/ieKTpruecKasi SHeprusi UCrosib3yetcs 6osee 3pPeKTUBHO?

2. YripaBneHue B pa3paboTaHHOM Bamu cxeme OCyIeCTB/SeTCS TIO0 OTKJIOHEHUIO
WJIU 110 BO3MYILIEHUIO?

3. 3aueM Mpu MOJAK/IFOUEeHUH JaTurKa COTIPOTHUBI/IEHUS UCTIO/Ib3YOTCA TPU TpoBOa’?

4. YeM TepMoriapa OT/IMYaeTCsd OT TePMOCOTIPOTUB/IEHUA?

5. KakoBo KII/I snekTpokanopudepHoi ycTaHOBKU? D(PdeKTHBHO JIM UCITO0/Ib3YyeTCs
TOIUVIMBO HAa TeIUIOBBbIX CTaHLUAX, €CAd OTalyluBaTb [OMelleHrWe C TIOMOLLbIO
neKTpuueckon sHepruu? Bo3moxHo u  noBeimenue  KIIJI  ucrosb3oBaHus
37IeKTPUYECKOU SHEprun?

6. UTo Takoe rucTepe3nc rnpy HaCTPOMKe U3MepHUTeIs-TepMOperyisaropa?

7. 3aueM Hy)KHa 3aJiep)KKa BpeMeHHU Tepek/IFoueHust Bbixoia mprubopa?

8. 3 KaKuX OCHOBHBIX 371IeMEHTOB cOCTOUT TOH, 1 KakuMHu CBOMCTBAaMM 00/1a/1at0T
KOHCTPYKLIMOHHbIE MaTepuaJibl, IPUMeHsIeMble [1J1s1 UX U3TOTOBJIeHUS ?

9. INosicuuTe paboty aHanoroBo-iudpoBoro npeobpasosaresns (ALIIT) B TPM202.
Uto Takoe yactorta guckpetusanuu ALIIT? PaspsagHocts ALIT?

10. IMosicaute paboTy Lmbpo-aHanorororo npeodbpaszopatens (LTAIT).

11. O6BsicHrTe ocHOBHBIe OT/Muus [1-, ITV- u TTA/1-peryasTopos.

12. Yrto 3HauuT OoTpHIjaTe/bHasi 0OpaTHasi CBSA3b B CUCTEMax YIIpaB/IeHUs?

[MpakTryeckast pabota «VcciefoBaHue [U3/1eKTPUUECKOTO HarpeBay.

KoHmposbHble 80npochi:

1. OOBbsACHUTE MeXaHK3M TIOTJIOIIEeHUS 3/IEKTPUUECKOM SHePruU B IN3JIEKTPHKE.

2. TTosiciuTe paboTy MarHeTpoHa W MIPUHIIATIHABHOMN 37eKTprueckou cxembl CBU-
eyy.

3. PaBHOMepHO /1 TIPOUCXOLUT HarpeB B pasHbIX 4yacTax Kamepsl meuun CBY?
[ToueMy 3TO IPOUCXOAUT?

4. ECTb /11 pasHULA B UHTEHCUBHOCTH HarpeBa pas/IMyHbIX [JU3/IeKTPUKOB U [10UeMy
3TO MPOUCXOAUT?

5. [TosicHUTe TIOHATHE «HeOLHOPOAHAas ClleKTpabHas YyBCTBUTE/ILHOCTD CPebl».

6. [TosicHUTe TIOHSITUE «3JIEKTPUUECKU MOMEHT JJaHHOTO 00beMa BelllecTBa».

7. YeM OT/IMUAIOTCA MPOBOJHUKY, AUIEKTPUKH, IMOIYIPOBOJHUKU U IPOBOJHUKU
IT pona? /laiiTe pa3BepHYThIN OTBET.

8. ITouemy B pe30HaHCHYIO KaMepy HeJib3sl [IOMelllaTh IIpeJMeThl, AU3jIeKTpruyecKas
MIPOHULIA@MOCTb KOTOPBIX paBHA 6@CKOHEUHOCTH, £=007
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[MpakTnueckasi pabota «VccienoBaHue MHAYKIIMOHHOTO HarpeBay.

KoHumposibHble 80npochbl

1. OOBsiIcCHUTEe MeXaHU3M TIOTJIOIeHHsI 37IeKTPUUYeCKOU SHepruu B (peppoMarHeTHKe.

2. Bo3MoykeH /v MHYKIIMOHHBIA HarpeB HedeppoOMarHUTHBIX MaTepUasoB?

3. [TosicHuTe paboTy WHAYKIMOHHOTO BOJOHArpeBaTesisi COTJIACHO TIpPHBEJeHHOM
Bamu npuHLMNUAaIBHOM CXeMe.

4. Ha3oBuTe TATh NPUMEHEHUM WHAYKLIWOHHOTO HarpeBa C NOpUMepamMu
KOHCTDPYKLMM, UX JOCTOMHCTBAaMU U HeJJOCTaTKaMHU.

5. [losicHuTe TPUHLMNO peryJMpOBaHUsl TOABOAUMOM MOIIJHOCTH C TOMOILBIO
IM.

[TpakTnueckasi pabota «VcciegoBaHue paboThl TPOTOUHOTO BOJOHArpeBaTeis».

KoHumposibHble 80npochbl

1. TTosichuTe paboOTy TIPOTOUHOTO BOZOHArpeBaTessi COTJIaCHO TMPUHLMITHATbHON
cxeme.

2. [losicHuTe OTIMUMA TMPOTOUHBIX BOJOHarpeBarejied OT HAKOMUTE/bHBIX,
TIpUBeJIUTe JOCTOMHCTBA U HeJOCTaTKX KaXKZ0ro.

3. Peire 3azauy 1o orpeziesieHWI0 CyMMAapHOM MOILHOCTH Harpy3KW COIJIACHO
TIpUBEIEHHOU Mpero/jaBaTesieM CXxeMe.

[TpakTryeckasi pabota «VcciiemoBaHue BbICOKOBOIbTHOTO UCTOUYHUKA TIUTAHUS [JIs
YCTaHOBOK 3JIEKTPOHHO-UOHHOM TEXHOJIOTHI.

KoHmposbHble 80npochl:

1. KakoBO mpeuMyIrecTBo KaCKaJHbIX CXeM (CXeM YMHOXXeHMsI) 10 CPaBHEHUIO C
OOBIUHBIMU O/IHOTIOJTYTIEPUOIHBIMU U ABYXTIO/TyTIEPUOHBEIMU CXeMaMU BbITIPSIM/IEHHs?

2. INosichuTe paboTy KacKaJIHOM CXeMbl YMHOXKEHHUS.

3. [Touemy moJsiyyeHHbIE BOJIbTAMIIEPHbIE XaPAKTEPUCTUKKA UMEIOT Pa3/IMuHbIA yroJ
HaKJIOHa K ocH abcrcc? Xopolo Jid 3To?

4. 3aueM B BbICOKOBOJIbTHBIX MCTOUHHUKAX MUTAHUSI YCTPOMCTB 3JIEKTPOHHO-UOHHOM
TEeXHOJIOTUM HeoOX0AWM OrpaHUuUMTesIbHbIA DPe3UCTOpP, U KaK pacCuuTaTb €ero
COTIPOTHBJIeHUE?

5. [Jouemy MOCTOSIHHBIM TOK TIPU HENOCPEeJCTBEHHOM I0/aue Ha IOBBIIIAOIUN
TpaHchopMaTop He TpaHC(hHOPMUPYeTCs?

6. [TosicHuTe paboTy CXemMbl UMITY/IbCHOTO UCTOYHUKA MTUTAHUSI.

7. UTO Takoe MOJeBOM TPaH3UCTOD, U KAKOB MPUHLIUIT ero paboThI?

8. [loueMy Be/jMuMHaA MHWKOBOTO HAamNpsUKeHHs Ha OcCUWLIorpamMmax (Touku 4-5)
OTJIMYHA OT HarpsDKeHWs] TUTaHUS CXeMbl B 1[eJIOM?

9. HapucyiiTe  6/I0K-CXeMy  HMITyJIbCHOTO  WCTOYHWKA TWTaHUA. [louemy
MMITY/IbCHbIe WCTOUHMKM TIMTaHUS B OBITOBOW arrapaType MpPaKTUUeCKd BbITECHWIN
TpaHC(OPMaTOPHbIE UCTOYHUKH?
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[TpakTnueckasi pabota «V3yueHue U ucc/iefjoBaHUe 37eKTPUUECKUX U3TOPOeii».

KoHmposbHble 80npochl:

1. KakoBbI rapaMeTpbl UMITYJIbCa, IPOXOASALIero uepes Tejo XUBOTHOro? Ilouemy
JKUBOTHOE TOK He yOvBaeT, B TO BpeMsi Kak MIHOBEHHBIM TOK, MPOXOASILUN Uepe3 TeJlo
JKABOTHOTO, MIPEBbILLIAET CMEPTe/IbHbIM BO MHOTO pas?

2. Uto Takoe GpuOpUIIAIMS cep/iija U TTIoueMy OHa He HacCTyTaeT TIPU MPOXO0XKAeHUH
TOKA OT 3/IEKTPUYECKON U3rOpOAu?

3. UeM ot/mmuaetcsi GuOpU/UIALIASA OT apUTMUU M OCTAaHOBKH Cep/iija?

4. TlosicauTe paboTy cxembl, M300pakeHHOW Ha pHUCYHKe. M3 KaKWX OCHOBHBIX
0JIOKOB COCTOWT TMpHUHI[UIHA/IbHAs CXeMa TeHepaTopa HWMITy/bCOB? HaszoBute  ux
TIPUHLIUT PabOTHI ¥ Ha3HAUeHHe.

5. [y yero vcrnosib3yetcst KovgeHcarop C3?

6. [TosicHuTe TPUHLIUIT pabOThI U BOJIbTaMIepHble XapaKTePUCTUKKU: CTaOU/IUTPOHa,
[Mojia, TUpYCTOpa, OUTO/ISIPHOTO TPAaH3UCTOPa, TUPATPOHA.

7. Tlouemy TpaHc(hOpMaTOpbl HANPSAMYKO He UCMOJb3YIOTCS B LEMSAX MOCTOSHHOIO
TOKa?

Tabmuia 4 — KpuTepuu orjeHKH cOpMHUPOBaHHOCTU KOMIIETEHLUM

Kop 1 HaumeHOBaHHe Kputepuu oueHrBaHus1 C(OOPMUPOBAHHOCTH KOMITeTeHLIUA
VH/IMKaTopa (4acTu KOMITETEHIMH)
JIOCTVDKEHUST Ha 6a30BOM YpOBHe
KOMITeTEeHLIUU COOTBETCTBYET OLIEHKE «3auTeHO0»
(4acTH KOMITeTEeHLIVN) 50-100% oT MakcumasibHOTO Hasia

CTY,Z[EHT 3Ha€T MaTepudJ/I I10 TeMe, ITPABUJIBHO IIOHHUMdET
CYLIHOCTDb BOIIPOCOB U I10/IHO M3J/ldI'deT OTBEThI Hd BOIIPOCHI,

N -1nkoc-3 J[IeMOHCTpPUpYeT 3HaHHe SHepreTUuUeCKUX OCHOB
OpranusyeTt MOHTax, 3/IeKTPOTEXHOJIOTHH, CTIOCOOOB UCC/IeJOBAHUS CXeM
HaJaJKy, aBTOMAaTHUYEeCKOTO YIIPaBJ/IeHHs 31eKTPOKaI0pU(pepHOit
9KCIIIyaTaLUro YCTaHOBKOM, IU3/IEKTPUYECKOT 0 HarpeBa, UHAYKLIMOHHOT O
SHepreTUYeCcKoro u HarpeBa, paboThl MPOTOYHOT'O BOIOHArpeBaTeis,
9/IeEKTPOTEXHUYECKOIO BbICOKOBOJIbTHOT'O UCTOUHMKA TTUTaHUA [JI YCTaHOBOK
o0opy/i0oBaHus, 3/71eKTPOHHO-UOHHOW TeXHOJIOTUM, 3/IeKTPUUEeCKUX U3rOpo/Ien,
MalllMH U yCTaHOBOK rOTOB OPraHWU30BbIBaTh MOHTa)K, Ha/laJKy, IKCILTyaTaLUio

9HEPreTUUECKOTO M 3JIEKTPOTEXHUUECKOT0 000pY/[0BaHMS,
MaIIIMH U YCTaHOBOK

Tema 3 «IIpuMeHeHHe CH/IBHBIX Y/IEKTPUUYECKHUX I10JIeH. Y /IbTpa3ByKoBas
TEXHO/I0TUA»

BomnpocsI /11 cobeceioBaHMs:

1. TlpumMeHeHMe 3/IEKTPUYECKUX TI0/IeM B TEXHOJOTrMYeCcKux mnpoueccax. Cusbl,
[IeMCTBYIOLLIME B 3/IEKTPUYECKUX MOJISIX.

2. KopoHHBbIl pa3psiji: CYILIHOCTb, BOJIbTaMIIepHasi XapaKTepHCTHKaA.

3. MloHHad 3apsiKa 4yaCTul].

4. CuoBoe iericTBUe 3/IeKTPUYEeCKUX T10JIel Ha YaCTHLbI.
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5. KopoHHbiii 6apabaHHBIN ceraparTop.

6. KopoHHBI/ KaMepHbIi cerapaTop.

7. [In3/1IeKTpUUeCKUi cerapaTop ¢ 6ubuasipHo 0OMOTKOM.

8. PertreTHsIi 3/eKTpocenapartop. [IpuHiun paboThl.

9. DneKTpoUILTPHI A/1s1 OUMCTKU Bo3ayxa. [IpyuHIUIT paboThI.

10. ITpexmoceBHast 06paboTKa MOCEBHOTO MaTepuaria.

11. VickyccTBeHHast MOHM3aLMs BO3/[yXa B C€/TbCKOXO3SMCTBEHHBIX TTIOMEIL[eHUSIX.

12. Ncrionb3oBaHre 030Ha B CeTbCKOM XO3SIMCTBE.

13. DnexTponus U 3/1eKTPOKOaryJIsLys.

14. DnexTpoocMocC U 3/1eKTPoAUaIns.

15. Bo3peucTBue 3/IeKTPUYECKOTO TOKAa Ha pacTeHMs], SJIeKTPOIIa3MOJIA3
PaCTUTEIbHOTO ChIPbSI.

16. YibTpa3ByK U ero npuMeHeHue.

17. 'enepaTopsl yabTpa3ByKa.

18. [IpuMeHeHre y/bTpPa3ByKa IIPM pa3MepHOM 00pabOTKe TBepAbIX XPYIKUX
MaTrepyasoB. YJIbTpa3ByKOBasi CBapKa.

KoMniboTepHOe TecTUpOBaHMUe

Bbibepume o0uH npasuabHbIll 8apuaHm omeema

O/IeKTPOHHO-UOHHAS TEXHOJIOTHS — ITO:

A»sporoHM3aIys Bo3/iyXa B JKHBOTHOBOAUECKUX U TITHUI[EBOAUECKHX TOMEITIeHUSIX
OnekTpocenapaiys B 3/IeKTPUIECKHUX TTI0JIAX

3apsifika ¥ ocak/ieHre a3po30Jieit

+Bce BbIllIeNIepeync/ieHHOe

IIpeanoceBHasi 00pad0TKa CeMsH B Y/IEKTPHYECKOM I10/1e CII0CO0CTBYeT:
AKTHBU3aLIMM (GH3UKO-XUMHUUECKUX peakLii

YBeMueHuto SHepruu rMpopacTaHus CeMsiH

[ToBblIllIeHNIO YPOKaHOCTH

+Bce niepeuniciieHHOe

OTHocCuTe/NbHAs AMY/IEKTPUUeCKas MPOHULIAaeMOCTh CeMSAH Pa3/IMUHbIX KYyJbTYpP C
yBe/IU4YeHHeM UX B/Ia)XKHOCTH:

+yBe/IMUMBaeTCs

YMEHbIIIaeTCst

OCTaeTCsl HeM3MeHHOMU

BCe BhbILLIENIepPeUrC/IEHHOe

s moJsiyyeHHs1 KODOHHOTO pa3ps/jia sIB/ISIeTCSA NMPeAnouYTUTe/IbHee CHCTeMa:
[Be mapasuienibHbIE MJI0OCKOCTU

+I110CKOCTb ¥ TOHKasl IPOBOJIOKA

[Tnockocth u GapabaH

[1710CKOCTB-UT0/TbYATBINA /I€KTPO/
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YacTHija 0TOPBeTCA 0T BPAIaoLIerocsi 3/1eKTPo/ja KOPOHHOro 6apadaHHOro
37eKTpocenapaTopa npu ycaosum (rae = - cuna tsmxecru, Fx — Ky/ioHoBcKas

cuna; F — cuia neHTpodekHasi; “o - yrosi oTpbIBa YacTHIBI OT DapabaHa):
F +F

g Yy
F +F,
F +F,
F +F

g K

F74

+

Fgcos a,tF +F,

F

Y
Fsina, +F +F,

KopoHHBII1 pa3psii B MeXX3/IEKTPOJHOM MPOMEXYTKe — 3TO:
+HemnomHbIii 1ipo6oii rasza

[MosHbIi po6oii Ta3a

[Meprioyyeckuii MCKPOBOM TIpoboii rasa

[TocTostHHBINM HCKPOBOIA MpoOoii Tasa

O/IeKTPOKOPOHHBIN  TPAHCHOPTEPHBIH  YIEKTPOCENapaTop  OT/IMYAETCHA
0apabaHHOr0 3/1IeKTPOKOPOHHOI'0 CermaparTopa:

YBeJINUEHHEM TOJILKO 30HbI 3apsiZIKH YaCTHI]

YBeJINUEHHEM TOJILKO 30HBI Pa3psiIKA YaCTHI]

HUYEM He OTJTUYAeTCS

+yBeJIMUeHHEeM KaK 30HbI 3apSiIKH, TaK M 30HbI PAa3PsKH YaCTHL]

qaCTI/Il.IbI BBIE/IAI0OTCH U3 BEPTHKA/IBHOI'0 I'd30BOr0 MOTOKA B 3/IEKTPDOKOPDOHHOM

¢unbTpe 3a cuet (rae Fx — KysnoHoBckas cuia, F; — cuia 3epkaibHOro
otoOpaxxenus, F, — moHjepomoropHas cuia):

+Fx

Fs

Fx + F;

Fx + F; + Fy

ITo/ie KOPOHHOrO pa3psaja 0T/IMYAEeTCA OT IeKTPOCTaTUYeCKOro:
Huuem He oT/iuaercs

+Hanuuuem o6beMHOTO 3apsija

Hayuviem UronbyaThiX 371€KTPOJOB

HepaBHOMepHOCTEIO 11014

Ykaxure BE€/ITMUYUHY OrpdHUYMUTE/IHOI0 pe3ucrTropa, BK/IIOUA€MOT0

oT

Jim ¢

0e30macHOCTH oC/j1eJoBadTe¢/IbHO C KOPOHMPYHWIIHUMH 3/IEKTPOAdMH B YCTAdHOBKE

IOUT, nuTaemMoro or HCTOUYHUKA B 25 KB:
+ 5 MOM
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500 kOm
10 kOm
30 MOM

MarHuTHy0 00paboTKy Bo/ibl B 3/IEKTPOKOT/IaX MCMOJ/Ib3YIOT B Lie/IfAX:
TMOBBILLIEHNS TEIJIOEMKOCTH BO/bI

+CHWKeHUs1 06pa30BaHUsI HAKUTIH

CHWKEHUS Y/1eJIbHOTO COTIPOTUB/IEHUS BOJbI

TIOBBILLIEHUS YZ,eJbHOIO CONPOTHBIIEHUS BO/bI

Cenapanusi cMeCt YaCTHUL| IPY MAarHUTHON OYHUCTKe CeMSIH BO3MO)KHA TO/IbKO AJIfA:
KpynHBIX U MeJIKUX

+1'/1aiKUX U 111epOX0BaThIX

CyXuX ¥ BlIa)KHbIX

Kpyr/ibiX U BBITAHYTBIX

YKakurte HanpsHKeHHOCTH 3/1eKTPUUYECKOro MoJisi B BO3/JyIIIHOM NMPOMeXyTKe
IUVIOCKOT'0 KOH/IEHCAaTOPa, YaCTUYHO 3aMo0/THEHHOI0 Napa/ijie/ibHbIM C/I0eM
AU3/IeKTPHUKa:

F= [e2/)
¢ h.e.,th,

cncen

HauanbHasi HanpsDKeHHOCTh M0Jisi KOPOHHOTro pa3psiaa (popmy.ia ITuka)
BbIpakaetcsi ¢opMyJi0i:

E,=303-10°-6- 0,0298
. ’/‘0
E, - 0,0298
\O T,
0,0298

L Ey=303-10°-6-(1+

By =51+ 300

0,0298 )

\OF, )

YKakurte HanpsHKeHHOCTH 3/1eKTPUUYECKOro MoJisi B BO3/JyIIIHOM NMPOMeXyTKe
IUVIOCKOI'0 KOH/IEHCAaTOPa, YaCTUYHO 3ar0/ITHEHHOI0 Napasijie/IbHbIM C/I0eM

AU3/IeKTPHKA:
U

hE.'l ' 86.'1 + h@ ’ 86
U : 8(’."[
hCJ ' SC.'I + h@ ' 86.'!

E =

6

+ E, =

8
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8

U
F ==
he

F —_ Ugc‘.‘l
" h,e,th,

cll - cn
YKakuTte BbIpa)kKeHHe MaKCUMAa/IbHOT'0 KOHTAKTHOTO 3apsi/ia MPOBOAALIeH
c(epuuHO YacTUIbI PaIMYCOM a B 3/IEKTPOCTAaTUYECKOM I0J1e:
3

V3
+ Qmax= ?E"OEGZ

BoipakeHHe npee/IbHOr0 3apsja AU3/IeKTPUYecKol chepruuecKou 4aCTHIbI
PafilyCcOM d, HAXO/AIEeHCA B I0/Ie KODOHHOIO pa3psja:

2
_3mee, -a B

+ Qmax 82 + 2
_ 3me, e,
O (82 -|-2)a2 )
_3mle, +2)-d’E
Qmax 8082

_ 2 3
Qmax _80E a

YacTuia, HaXo0JsACh B 30He 1M0/I KOPOHHOTO pa3psifia Ha 6apabaHHOM
3/IeKTpoCenapaTope, MOXKeT MPOCKa/Ib3bIBaTh M0 MOBEPXHOCTU BPAIAIOIIEro
y/1eKTpoAa npu yoioBuM (rae Frp cuna tpenus; Fy — cuna tsbkectn; Fy—
[IeHTPO0e)KHasi CHjIa; o — yroJl OTPhIBA YacTHIbI HA 6apabaHHOM cemapaTope):
Frp<Fg

+ FgSiH >FTp

FgSiH O'FH>FTp

Fgcos o>FrptFy

Cwu/ia TpeHHUsl YacTULbI HA DapabaHe B Y/IeKTPUUECKOM 110/1e KOPOHHOT0
0apabaHHOr0 3/IeKTpocenaparopa nponopuuoHaiabHa (rae f — koypdunuest
TPeHus):

+ FTP f(FgCOS 0+FK+F3_FLI)

Frp fFesin o

Frp f(Fesin  o+Fu-Fs-Fy)

Frp f(Fgcos otF«tFs)

Boipa)keHue cpeiHel CKOPOCTH JBH)KeHHUSI NOHOB B/0J/Ib CUJIOBBIX JTUHUM

IJIEKTPHUYECKOI'0 11071
k

D= —
E
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+v=k-FE
E
U:_
k
v=k’-E

YkaxuTe BoIpakeHue [/if1 onpe/ie/ieHNsi Be/IMYUHbI OTPaHNYUTE/THHOr0 pe3ucTopa,
BKJ/IIOYaeMOro noc/jiefoBarTe/IbHO C KOPOHMPYIOIUMH 3/1eKTPOAAMH B yCTaHOBKAXxX
OUT (rpe Is — Tok 6e30macHocTH, Ry — cONpoTHB/IeHHE Te/Ia YeI0BeKa):

U
+ RO :I__Ru
R =R +Y
I(’z
pU
16
R =R -Z
16

YacTuija yAep>XUBaeTCsi Ha BpaLaloileiicsi MOBepXHOCTH OapabdaHa MpH 0UMCTKe
CceMsIH Ha 3/IEKTPOMarHUTHOM CeMsA0YNCTUTe/IbHOU MalnHe (rae Fr, cuna TpeHus,
F; — cuna tsokectH, Fy — nenTpodexxnas cuia, Fy — MarauTHas cuna, # — yroua
OTpbIBa YAaCTUIlbI HA 0apabdaHe CeMAOUNCTUTE/ILHOW MAIIUHbI) MPU YC/JI0BHH:
Fy>Fy+F4cos

Fu>Fy+Fgsin

+ Enp >F gsin,B

Fu>Fy+Fmp+Fgsin

IMapsimas B moJie YHUIO/JIAPHOTO KOPOHHOrO pa3psifia JUI/IeKTPUUYecKas 4acTUIa
3apspKaeTcsl 3HaAKOM:

+ KOPOHUPYIOLIEro 3/1eKTpoja

HEKOPOHUPYIOIIEro 3/1eKTpoja

He 3apsKaeTcst

3aBUCUT OT €& OpHeHTALIUU B TIPOCTPAHCTBe

JIexalmag B II0/Ie YHHIIOJIAPHOIO KOPOHHOIO pa3psAja Ha HEKOPOHHUPYHILEM
3JIEKTPO/ie AUI/IeKTPHUYeCKas YacTHIA 3apsKaeTcs 3HAKOM:

+ KOpOHUPYIOLLEro 371IEKTpo/ia

HEKOPOHUPYIOILIEro 3JIEKTPOoa

He 3apsDKaeTcs

3aBHCHUT OT €€ OpUEeHTAL|MU B [IPOCTPAHCTBE

Jlekamasi B 1oJie YHHIIOJISIPHOTO KOPOHHOTO pa3psijla Ha HEKOPOHHUPYIOIEM
3JIeKTPO/ie MPOBO/SIIIAsl YACTUIIA 3aPsDKAeTCsl 3HAKOM:

KOPOHUPYIOLLETO 3/1IeKTpo/ia

+ HEKOPOHUPYIOIIIero 37eKTpoja

He 3apsKaeTcst

3aBUCUT OT €& OpHeHTALIUU B TIPOCTPAHCTBe
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ITapsamas B mojie YHUINO/ISIPHOTO KOPOHHOrO paspsifia MeTa/UIMyecKas 4YacTHLA
3apspKaeTcs 3HaKOM:

+ KOPOHUPYIOLIETo 3/1eKTPoja
HEKOPOHUPYIOIIEro 3/1eKTpoja

He 3apsKaeTcst

3aBUCUT OT €& OpHeHTALUU B TIPOCTPAHCTBe

Ilapsaimasa B OAHOPOAHOM 3/IEKTPOCTaTHYECKOM II0JIe MeTa/l/IMyecKas 4YacTUia
3apsHKaeTcs 3HAKOM:

KOPOHUPYIOILIET0 3JIEKTPOa

HEKOPOHUPYIOILIEro 3JIEKTPOoa

+ He 3apspKaeTcs

3aBHCUT OT €€ OpUEeHTALIMU B [IPOCTPAHCTBe

JIexamasg B OJHOPOJHOM 3J/IEKTPOCTAaTHYECKOM I10/1¢ Ha OJHOM H3 3JIeKTPO/0B
NMPOBO/ALIIAA YACTHIIA 3aPsOKaeTCsA 3HAKOM:

KOPOHUPYIOILIET0 3JIEKTPOa

+ 371eKTpoa

He 3apspKaeTcs

3aBHCHUT OT €€ OpUEeHTAL|MU B [IPOCTPAHCTBe

IIapsaias B HEOAHOPOJAHOM 3/IEKTPOCTaTHYECKOM II0/Ie MeTa/l/IM4yecKasi JacTuia
3apsHKaeTcs 3HAKOM:

KOPOHUPYIOILIET0 3JIEKTPOa

HEKOPOHUPYIOILIEro 3JIEKTPOa

+ He 3apspKaeTcs

3aBHCUT OT €€ OpUeHTAL[MU B [IPOCTPAHCTBE

Bannosnekrpuueckuii 3¢ dekT — 3T0:

3apsifika bIJTMHOK B IT0JIe KOPOHHOTO pa3psifia

+ 3apsifika KariesieK BO/IbI TIPU UX JleJIeHUH

3apsiika bI/TMHOK B OAHOPOJAHOM 3/7IeKTPOCTaTUUECKOM I1071e
JlefieHre KarteieK BO/IbI

A>pOHOHH3AIUSA Ce/TbCKOX03ANCTBEHHOT0 TIOMEII[eHUsA — 3TO:

+ HaCBIIT|eHWe BO3/yXa MOMEII[eHHUs] OTpULIaTeTbHBIMU a3pOMOHAMH
yIaJieHHe MTbUTA U3 TTIOMEeIIeHusT

yIajieHre KMC/IOpOo/ia 13 TTOMeIIleHHsT

yIaJieHre a30Ta U3 BO3/[yXa MOMeITeHHUs

Ha 3apsokeHHYH0 B moJie KOPOHHOro paspsija uyacruny paercrByer cuiaa Kysiona,
Hamnpas/IeHHasA B CTOPOHY:

KOPOHUPYIOLLETO 371eKTPo/a

cuna KysioHa He [leliCTByeT

+ HEKOPOHUPYIOLL[ero 371eKTpojia

JeucTByeT cuia JlopeHija
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Ha 3apsokeHHYI0 B 10/ie KOPOHHOI'O pa3psja 4acTHIly AeiicTByeT cuia Ammepa,
HalnpaB/ieHHasA B CTOPOHY:

KOPOHUPYIOLLET0 3/1IeKTPo/ia

+ cusia AMrnepa He IeMCTBYeT

HEKOPOHUPYIOLLETO 3/IeKTPOo/ia

nerctByeT cua JlopeHua

Ha 3apsoKkeHHYI0 B 1oJie KOPOHHOrO paspsjia yacTuny jAencrByer cuia JlopeHuna,
Hamnpas/IeHHas B CTOPOHY:

KOPOHUPYIOLLET0 371eKTPo/a

+ cuna JlopeH1ia He [1eliCTByeT

HEKOPOHUPYIOLLET0 3/IeKTPo/ia

JIeCTByeT cuia Amriepa

ITo/ie KOPOHHOr0 pa3psaAa MOXXHO UCII0/1b30BaTh /AJIA:
+ cenapanyu 3epHa

BCIAIIKW 3eMJIN

paccosieHusI II0UBBI

Harpesa Bo3/yXxa

OpaHoOpoaHOe YTeKTPOCTaTHYeCKOoe MoJie MO)XKHO MCI0/Ib30BaTh JIJIsi:
+ cerapalyu 3epHa

BCIIAIIKH 3€MJ/TH

paccosieHust MOUBbI

HarpeBa BO3/yxa

B kKoponHoM OapafaHHOM cemapaTope pa3sje/ieHHe CeMAH TMPOUCXOAUT Mo/
JefiCTBHEM:

cunbl KysioHa U CUBI TSDKECTH

cubl AMITIepa, CUJIbI TSDKECTU U 1IeHTPOOe)KHOM CUITbI

+ CWIbI 3epKasbHOTO OTOOpakeHUs], cwibl KysoHa, CHbI TSDKeCTH U 11eHTpobOeKHOMU
CHUJIBI

CWJIBbI 3epKa/IbHOTO 0TOOpaXkeHusl, CHJTbI JIOpeHIIa, CUJTbI TSKECTH U LEHTPOOEKHOM CHJTBI
B kamepHOM cenapaTope pa3je/ieHue CeMsH MPOUCXOUT MO/ AeliCTBUEM:

+ cunbl Ky/ioHa U CUJTBI TSDKeCTH

CWIbI AMITepa, CUJTbI TSDKECTU U [IeHTPOOeKHOM CHITbI

CHJIbI 3ePKa/IbHOTO 0TOOpaXkeHusl, CU/bl KyJ/ioHa, CUBI TSDKeCTH U [IeHTPOOeKHOW CUJTbI
CHUJIbI 3ePKa/IbHOTO O0TOOpa)keHUsI, CU/IbI JIopeHIia, CUJTbI TSDKECTH U 1[eHTPOOeKHOM CUJIBI

B sn1ekTrpuueckoMm (GUIbTPe OCaXKAEHHE MbLIEBbIX YaCTHI[ TMPOMCXOJUT MO/

JefiCTBHEM:

+ cunbl KysoHa, CH/BI TSPKECTH U CUJIbI 3ePKa/IbHOTO OTOOPaykKeHUsT

cubl AMITIepa, CUIbI TSDKECTU U 1IeHTPOOe)KHOM CHUITbI

CHJIbI 3ePKa/IbHOTO 0TOOpaXkeHusl, CUbl KyJ/ioHa, CUBI TSDKeCTH M [IeHTPOOeKHOW CUJTbI

CHJIbI 3epKa/IbHOTO 0TOOpaXkeHusI, CHJTbI JIOpeHIIa, CUJTbI TSKECTH U LIEHTPOOEKHOM CHJTBI
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Cuia 3epKa/IbHOT0 0TOOpa)keHUsI AefICTBYeT MeX/Y:
JIBYMsI TPOBOSLLIMMU He3apsKeHHbIMU TJI0CKOCTSIMU
JIBYMsI 3apsiiaMU

+ 3apsJ0M U MPOBOJSILIEN TJIOCKOCTBIO

3apsij0OM U HelPOBO/SLLIEN TIJIOCKOCTBEO

Cuna KyJsioHa fencTByeT MeXxpay:

ABYMsI POBOJALMMU He3apsHKeHHbIMHU TVIOCKOCTSIMU
+ IBYMs 3apsijaMu

3aps/i0M U NIPOBOJLIIel TIOCKOCTBIO

3aps/i0M U HeNPOBOZSALLel IJIOCKOCTBEO

Ha nrocrpy UmwkeBCKOro nopaercs:
TIOCTOSTHHOE HarlpsyKeHUe 3HaKa «+»

+ MOCTOSIHHOE HarlpsyKeHUe 3HaKa «-»
riepeMeHHOe BbICOKOBOJIbTHOE HarlpsiKeHre
JIFOCTPA 3a3eMJISIeTCs

JIérkue mo/io)KurTe/IbHble d3PpOHOHLI B BO3AyX€ IMNOMEIIICHHUA:
IMOJIOKUTEJIbHO BJIMAIOT Hd >)KM3HEHHbIE IMPOLIeCChI )KNBOTHBIX

+ OTpULATe/IbHO BJIMAIOT Ha >KU3HEHHbIE ITPOLIeCChl )KUBOTHBIX

Heé OKa3bIBAlOT HUKAKOI'O B/IMAHUA

OKa3bIBdAIOT OU€Hb HE3HAUNTE/IbHOE B/IMAHKWE, KOTOPOE HEe CTOUT YUMUTBIBATDH

JIérkue oTpuijaTe/bHble a3POUOHBI:

+ TOJIOXKUTENIBHO BJIUSIIOT Ha JKU3HEHHbIe TIPOLIeCCHI JKUBOTHBIX
OTpULIaTeTbHO B/IMSIOT Ha )KU3HEHHbIE MPOLECChI JKUBOTHBIX

He OKa3bIBalOT HUKAKOT0 BIUSHUS

OKa3bIBalOT OUEHb HE3HAUUTETbHOE B/IMSHUE, KOTOPOe He CTOUT YUUTHIBATh

TspKé/IbIe 10/10)KMUTe/TbHbIe a3POHOHBI:

TI0JIOKUTE/IBHO BJIUSIIOT Ha JKM3HEHHbIe TTPOLIeCChl JKUBOTHBIX

+ OTpHYLIATe/IbHO BJIMUSIOT Ha JKU3HEHHbIE MPOL[eCChI JKUBOTHBIX

He OKa3bIBalOT HUKAKOI'0 BJIMSHUS

OKa3bIBalOT OUEHb He3HAUMTeIbHOe B/IMSHUE, KOTOPOe He CTOUT YUUTHIBATh

Hu3kasn KOHIEHTPAIUMA B BO3JyXe OTPHULATE/IbHBIX dJPOHUOHOB:
IMOJIOXKUTE/IbHO BJ/IMAET Hd )KM3HEHHBIE ITPOLEeCChI 2KWBOTHBIX

+ OTpULIATE/IbHO B/IMSIET Ha >KU3HEHHBIE TPOLIeCChI )KUBOTHBIX

He OKa3bIBdeT HMKAKOI'O B/IMAHUA

OKa3bIBd€T OUe€Hb HE3HAUYWTE/IbHOE B/IMAHHNE, KOTOPO€ He CTOUT YUHUThIBATH

Ilpu oOpaboTke 3epHa B J/IeKTpocenaparopax IOBepXHOCThb
00eCcIIbITUBAETCA B pe3y/ibTare JeiCTBHUS CH/IbI:
+ KyJsiona
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JlopeH1ja
Awmrmepa
JIopeHLja U CUJIbI TSKeCTU

IIpu 3/1eKTpooKpacke Ha 4YacTHILy KpacKy, KpoMe CWIbl Ts)KeCTH, HauMTaer
JefiCTBOBATh CW/Ia:

+ KyJsiona

JlopeHr1ja

Awmriepa

JIopeHL|a U CUJIbI TSKeCTU

O/IeKTpPoCcTaTU4YecKoe 1oJie BBICOKOW HalpsHKeHHOCTH MOXKHO HUCI0/Ib30BaTh JJIs:
+ 03UPOBaHMS ChIMTy4YUX CpeJ

BCITALLKU 3eMJ/THA

pacco/ieHUs MOYBBI

HarpeBa BO3yxa

BJIEKTPOCTHTI/I‘—IECKOQ 1oJie BbICOKOH HAIIPpHAXXE€HHOCTHU MOXXHO HCITI0/Ib30BaThb AJIA:
+ CTUMYJISILUA CEMSIH T1epe]] T0CEBOM

BCIIAllIKX 3eMJ/IU

paccoJ/ieHu IOUBbI

HarpeBd BO31yXd

Ha yactuiy HepeppoMarHuTHOM NbI/IM B CHJILHOM MarHUTHOM I10J/ie AelCTBYeT:
cuiia KysoHa

cuia AMrepa

cuia JlopeHua

+ 37IeKTPUUECKUE CUIIbI HE 1eUCTBYIOT

Ha yacTuny ¢heppoMarHMTHOM NbIJIM B CHWJIBHOM MAarHUTHOM I10/1e /IefiCTBYyeT:
cuia KysoHa

+ cua AMmnepa

cuia JlopeHua

3/IeKTPUYECKHe CUIIbI He IeUCTBYIOT

D/IeKTpoCcTaTHYeCKoe oJie BHICOKOW HaNnPsKeHHOCTH MOXKHO UCII0/Ib30BaTh JIIs:
+ nozgbopa XJI0MKa-chiplia

BCTIAIIKY 3eMJ/TA

PaCcCOIeHUsI TIOUBBI

Harpeea Bo3ayxa

IIpuHIUn padoThI 3/IEKTPUYECKO U3ropoJyd OCHOBAH HAa TOM, UTO:
+ OneKTpUYecKWd TOK, MPOXOJs uepe3 OpraHv3M, JeHCTBYET Ha KJIeTKH, BbI3bIBas
HETpUSITHOE OLIYLLeHHe 3JIeKTPUUECKOro «yZapa»
ONeKTpUUeCKUHA TOK, TMPOXO/Js 4Yepe3 OpraHu3M, JeWCTBYeT Ha KJ/IETKH, BbI3bIBast
TIPUSATHOE OIYILIEHUe TEerI0ThI
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Cna0blit 3/1eKTPUUeCKUN TOK BbI3bIBAET «3y/[» B KOXKe )KUBOTHBIX
ONeKTpUYeCcKri TOK aKTUBU3MPYeT JKU3HEeHHbIe TIPOLIeCChl B OPraHu3Me >KUBOTHBIX

KoinuecTBO 3/1IeKTPUYECTBA, Cojep)kaileecssi B HMIYJbCe 3/1eKTPUUECKOH
U3ropojH, He JO/DKHO MpeBbIlIaTh:

+ 3 MmKn

10 mKn

100 mKn

300 mKn

B nmnasnbHUKe /I y/IbTPa3BYKOBOW MaWKH, IOMHMO OOBIYHOM OOMOTKH,
HarpeBawileN CTep)KeHb, eCThb /I0NO0/JTHUTe/IbHasA, HA KOTOPYH MOJAalT HaNpshKeHue
YacToTOM:

50 I'y
+ot 18 g0 23 KI'y
oT 16 I't mo 18 xI'1g
11T

IpuHOMN padoThl yILTPAa3BYKOBOM MOWKM /leTasIei:

YcunvBaet fieiiCTBYe MOIOIIUX BeLeCTB

+KaBuTtaloHHbIe My3bIPbKY, MOMazast Mo/ M/IeHKY I'Psi3y, BbI3bIBAIOT OTCIavBaHUe ee

Y ibTpa3ByKOBbIe KoieOaHUsl KaK «I1IeTKOW» CMeTaroT CJION TPsi3v C MOBEPXHOCTU JeTau
BbI3bIBalOT XMMHUUYECKYH0 PeaKLMi0 MOIOLMX BeLeCTB C YaCTULIAMU IPSI3U

HanpsokeHue cMellleHUsi B MarHUTOCTPUKIIMOHHOM Y/IbTPa3BYKOBOM reHepaTope
NPUMEHSIOT JAJIs:

[TpemoTBpallieHUsI CHUKEHHST YaCTOThI KolebaHui cepieuHrKa

Co3panusi MasibIX JedopMaliuii cepieyHrKa

+IIpenoTBpalijeHys yABOEHUS YaCTOThI KOJle0aHUI cep/leuHrKa

Bcero BrIlIernepeurcieHHOro

JIuana3oH y/JIbTPa3BYKOBBIX KOJIe0aHMIA:
o 10 kI'yg

no 20 kI'g

MeHee 5 KI'1J

+ot 18 KI'1y 1o 10° I'g

OeKTporuApaBanueckui 3QeKT B C.X. MPOU3BOACTBE IPUMEHAETCS:
[Tpu 31eKTpo0oOMOJIOTE 3epHa

[Ipu snekTporiporiosike

+I1pu MoliKe 111epCTH U 3/1IeKTPO3PO3UOHHOM 00paboTKe

I11s1 pegTioceBHOM 06paboTKU ceMsiH

HamnpsokeHue, nmojiaBaemMoe Ha oOpabaTbiBaeMbIi 00BeKT npu
3/1eKTPOrUAPaB/IMYeCKOM yAape, COCTaBJ/IsAeT:
+ 6osiee 10 kB
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meHee 380 B
MmeHee 12 B
meHee 1000 B

HanpsbkeHue, mogaBaemMoe Ha 3/IeKTPOU3TrOpPo/ib, COCTABJ/IsIeT:
+ 0ostee 2 kKB

MeHee 380 B

MeHee 12 B

MmeHee 1000 B

ToK, NpoTeKawIUid M0 >XHBOTHOMY, NPHUKOCHYBIIEMYCSI K 3JIEKTPOU3TOPOAH,
MOXKeT OBITh:

+ Oosbie 10 A

oomble 100 A

MenblIe 0,01 A

MeHb1e 100 MA

KaBuTanus — 31o:

+ oOpa3oBaHMe BHYTPU JKUAKOCTH ITy3bIPHKOB T1apa C TIOC/IeIYIOIIUM UX CXJIOTTbIBAHUEM
ybTPAa3BYKOBast OUMCTKA JieTaien

OTpa’KeHUe YJIbTPa3ByKOBOW BOJIHBI OT TPaHULIbI pa3ziesia cpef,

y/IbTPa3BYKOBOE CBepJIeHHe TBepAbIX MaTepuasioB

OOpaTtHbIid Mbe303(PdeKT — 3To:

M3MeHeHre TeOMeTPUUeCKHUX pa3MepOB Teja MOJ, IeHCTBHEM MarHUTHOTO TTOJIS

+ U3MeHeHHe reOMeTPUUYECKUX Pa3MepPOB TeJla Mo/ JEMCTBUEM 3/IEKTPUUECKOTO M0
oOpa3oBaHKe BHYTPU )KUIKOCTH ITy3bIPHKOB Tapa I10/] IeMCTBUEM y/IbTPa3ByKa
pa3pyliieHye TeJ Mo JeHCTBUEM YIbTPa3ByKa

MarsuTpoCTpUKIUOHHBIN 3P deKT — 3T0:

+ U3MeHeHHe reoMeTpUUYeCKMX pa3MepoB TeJia Moj AeCTBUeM MarHUTHOTO T10Jist
M3MeHeHue reOMeTpPUUeCKUX pa3MepoB Tejla Mo/ AeCTBHeM 371eKTPUUeCcKOoro moJist
oOpa3oBaHMe BHYTPU YKUAKOCTH TTy3bIPHKOB T1apa T0/] AeMCTBUEM yIbTpa3ByKa
paspyleHue Te MoJ, JeiCTBUEM ybTpa3ByKa

ITpuHUUN AelCTBUSA 3X0/I0TA OCHOBAH Ha:

+ OTpakeHWHU YJIbTpa3ByKa OT MPENSTCTBUS UM WU3MEPEeHHWU BPEMEeHU MPOX0/a MpsIMOM U
OTpa>KeHHOU Y 3 BOJIHBI

TIpe/IOMJIEHUH YJ/IbTPa3ByKa NPensiTCTBUEM U U3MePEeHUH J/IMHbI BOJIHbI Y 3

J1la3epPHOM HM3MEepEeHHH PaCcCTOSTHUS

W3/TyuyeHUu Y 3 BOJIHBI Ha TPaHULie pasjesia cpef,

Paccrosinue, i3MepeHHOe 3X0/I10TOM, OTipe/eisieTcs no gopmyiie:
MpoK3Be/leHre CKOPOCTU pacrpoCTpaHeHus yabTpa3ByKa B Cpefie U BpeMeHU

IMMpoHr3BeAeHHE CKOPDOCTH PACIIPOCTPAHEHHSA YJ/IbTPA3BYKd B CpeZie v IJIOTHOCTHU Cpelbl
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+ mnpou3BeZileHMe CKOPOCTM paclpoCTpaHeHWs y/bTpa3BykKa B Cpelle UM BPEMEHH,
JleJIeHHOe Ha /JiBa

yeTBepTasi 4acTb TMPOU3BEJ€HHsI CKOPOCTU paclpoCTpaHeHUsl yJbTpa3ByKa B cpefie U
BpeMeHU

Y ibTpa3ByKoOBbIe pacxoioMephl, HCIO0J/Ib3YI0IIHe 3¢ dexT Jonmuiepa
OCHOBBIBAIOTCA Ha:

+ U3MEeHEeHUU [I/IMHbI Y/IbTPa3ByKOBOW BOJTHBI

OTpa’KeHUH yJ/IbTPa3BYKOBOW BOJIHBI OT YaCTHL] U3MepsieMOl MaccChl

TIOTJ/IOL€HUU YIbTPa3BYKOBOU BOJIHBI

M3MeHeHUY UHTEHCHBHOCTH Y/IbTPa3BYKOBOM BOJIHBI

Y ibTpa3ByKoOBbIe KOle0aHHsA MOTYT MCII0/Ib30BaThCs JJIA:
paccosieHus MoYB

+OTMyTUBaHUS TPbI3YHOB

ybTPa3BYKOBOM OKpaCKHu

BbIPAOOTKY SHEPTUU

Y 1bTpa3ByKoOBbIE KOJIe0aHHSA MOTYT MCIIO/Ib30BaThCS JIJIA:
paccosieHus MoYB

+ Jlerasaluu >KUJKoCTel

ybTPa3BYKOBOM OKpaCKHu

OCyIlIeHHsI TIOUB

Y ibTpa3ByKoBbIe KOle0aHHsA MOTYT MCII0/Ib30BaThCs JJIA:
paccosieHus rnoys

+ nacTepu3aluu

ybTPa3BYKOBOM OKpPaCKHu

Jle31HCeKLUU

Y ibTpa3ByKOBbIE KOJIe0aHHSA MOTYT MCIIO/Ib30BaThCA JIJIA:
paccosieHus MoyYB
+ JleueHUst )KUBOTHBIX
yIbTPa3BYKOBOM OKpaCKHu
Jle3UHCeKLIUU
3anura npakTU4YecKux pador

[TpakTryeckasi pabota «V3yueHue U WCC/ieJOBaHKE YIbTPAa3ByKOBBIX MPHUOOPOB U
yCTaHOBOK».

KoHmposbHble 80npochl:

1. [Tosicaute pabory Haubosiee paclpOCTPAHEHHBIX  37EKTPOAKYCTHUUECKUX
nipeobpa3oBaresie.

2. Tlosichute pabOTy TPUHLMITHMAIBHOM CXeMbl TeHepaTopa Y/IbTPa3BYKOBOM
YaCTOTHI.
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3. UTo Takoe yJIbTPa3BYK M UTO K0JiehJ/ieTCsl TIpU ero MpOXO0KAeHUU uepe3 cpeay?
HapucyiiTe TpaekTopvio KoJjiebaHUN OT[eNbHBIX aTOMOB TpU  TPOXOXKAEHUU
yJIbTPa3ByKOBOU BOJIHbI Uepe3 BOAY.

4. B uém coctour Qusnueckass CyTb sIBJieHMSI KaBUTalmu? W3 uero cocrosT
KaBUTALIMOHHbIE TTY3bIPbKU?

5. [louemy ynbTpa3BykoBasi 00paboTKa TPOM3BOAUTCS C  MCIOb30BaHUEM
TIPOMEXXYTOUHOM paboueit >KUJKOCTU?

6. PacckakiTe O TpUMeHEHWM Yy/bTpa3BykKa B HapOAHOM XO3fMCTBe, TIOSCHUTE
paboTy ceMu yCTPOKWCTB C MpUMeHeHHeM y/IbTpa3ByKa.

7. Hapucyiite 0/i0K-cxeMy TipeoOpa3oBaHUs  3JIEKTPUUECKOW SHEPrUu  IIpH
yJIbTPa3BYKOBOM [IUCTIEPTUPOBAHUH BO/IBI.

[TpakTuueckasi pabota «lVccneqoBaHue UCKYCCTBEHHOM a3pOMOHM3alMU BO3/yXa B
TIOMELL[eHUSIX».

KoHmposbHble 80npocChl:

1. YTto Takoe a3poOMOHBI U KaK OHU 00pa3yroTcs?

2. [loueMy y OTKPBITOI'O OTHS TOBBILLIEHHOE COZlepyKaHue a3pOUOHOB?

3. Kak aspOorOoHBbI B/IMAIOT Ha TIPOAYKTUBHOCTD JKUBOTHBIX, B KAKUX Tpejesax?

4. Kak MOXXHO U3MEHUTb KOHL|EHTPALMI0 a9POUOHOB B MIOMELL[eHUU ?

5. PacckakuTe 0 pacrpoCTpaHeHHbIX KOHCTPYKLMSIX a3POMOHU3aTOPOB. UTO Takoe
mocTpa YnkeBCKOro?

6. KakoB MpuHLMIT IeUCTBUS CUETUMKA a9POUOHOB?

7. KakoBa TOUHOCTh Bammx nsamMepeHui KOHLIEHTPALIUM a3POUOHOB?

8. OOBsICHUTE, UTO MPOUCXOJUT C TMbUIbIO B TIOMEIeHNH C paboTarollei THCTPOM
UmKkeBCKOrO.

9. losicHUTe KOHCTPYKLMIO W TNPUHLIUM [JEUCTBUSL SJIEKTPUUYECKOTO (PUIbTPAa,
aHajnornuHoro Maxwell MW-3603 PR.

[Tpaktrueckass pabora «MccimenoBanre KOpoHHOro 6GapabaHHOTO W KOPOHHOTO
TPaHCIIOPTEPHOT' 0 CerapaTopoB».

KoHmposbHble 80npochl:

1. KakoBO Ha3HauyeHye 3/1eKTPO3epHOOYMCTUTE/IbHBIX MalluH?

2. KakoBO Ha3HaueHWe KOPOHUPYIOLLEro 3/1eKTposa?

3. OOBsICHUTE TIPOLeCC 3apsiIKK YaCTHUIbI B TI0JIe KODOHHOT'O pa3psija.

4. KakoBa 3aBHCHMOCTh 3apsifla 4aCTULbI OT ee pa3MepoB W [IU3JIEeKTPUUYEeCKOU
TIPOHULIAeMOCTU?

5. OT Kakux (aKTOPOB 3aBUCUT CKOPOCTh pa3psi/IKU UaCTHLl?

6. BoamoykHO /1 Ha OapabaHHOM ceraparope pas/iejieHre CeMsiH I10 BIKHOCTU, U
KaK OHO MOJKeT [POHUCXOJUTh?

7. Kak mpoucxoauT obecrblTMBaHUe CEMSIH B 3/IeKTpoceriapaTopax?

8. Uto mnipesicTaBisieT coO0M crsla 3epKajibHOTO 0ToOpaykeHUsi? Kak ee ompeesnsitoT?

9. Kak MOXXKHO pery/MpoBaTh pacripefie/ieHue 3epHOBBIX YacTHI] 10 (hpaKLusiM?

10. OO6bsicHUTe, KaK HaxXOX/eHre CeMsiH B 3/IeKTPUUeCKOM T10J/ie MOKeT TIOBJIUSITh
Ha KX MOCeBHbIe CBOWCTBA Y B KOHEUHOM UTOTe Ha YpO>Kail.
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[IpakTHueckas

paborta

«UccnemoBanue  AWAEKTPUUECKOTO — ceraparopa

oudunsspHoii 06MOTKOM».
KoHmposbHble 80npocChi:
1. ITosicHuTe TIpOLIeCC pa3zesieHus ceMsiH Ha paklMM B ceraparope ¢ oubuasipHoi

00OMOTKOIA.

2. ITosicHuTe MMPpUYMHY BO3HMKHOBEHHA CHJIBI, HpHTHFPIBElI-OH.[Eﬁ CerrapyupyeMhblie

yacTUlIbl K 6apabaHy.

3. O6bsichuTe paboOTy NPUHLUIHATBHON 3/IeKTPUUECKOM CXeMbl Ceraparopa,
MOKa)KUTe, Ky/la TeUET TOK B brdunsipHoit o6MoTKe.

4. OOBsACHUTE TIPOLIeCC TIOJISIPH3ALIMU TU3/1eKTPUKOB.

5. Uto OyzeT mpoucxouTh, ecyii Ha 6apabaH BMeCTe ¢ ceriapupyeMbIM MaTepraiom
TMOTaZET IIapUK U3 aFOMUHUEBOMN QOIbru?

6. Uto Takoe KieTka dPapajes U rae oHa npuMmeHsieTcsi? KakoBa HarpsykeHHOCTb
3JIEKTPUUECKOT0 TI0/Ist BHYTPH KieTku Papazies U rouemy?

Tabmuia 5 — KpuTtepuu orjeHKH chOpMHUPOBAHHOCTU KOMIIETEHLUM

Koa v HaumeHOBaHMe
VHJYKaTopa
JNOCTYKEHUST

KOMITeTeHLIUU

(4acTu KOMITeTEeHI1H)

KpuTepuu olieHrBaHusi ChOPMUPOBAHHOCTH KOMITeTeHLIUN
(4acTy KOMITETEHI[N)

Ha 6a30BOM YpOBHe

COOTBETCTBYET OIIeHKEe «3auTeHO»
50-100% ot MakcumanbHOro Oasiia

N /[I-1nkoc-3
OpranusyeTr MOHTax,
HaaJKy,
9KCIUTyaTaLuio
SHepreTUYeCcKOro u
3/1eEKTPOTEXHUYECKOT O
obopyioBaHus,
MalLIMH U YCTaHOBOK

CTyieHT 3HaeT MaTepHaJsl 110 TeMe, IPaBUJILHO TIOHUMaeT
CYIHOCTb BOTIPOCOB U TIOJIHO U3/1araeT OTBEThI Ha BOTIPOCHI,
J€EMOHCTPUPYET 3HaHUe SHepreTHUeCKUX OCHOB
3/IEKTPOTEXHOJIOTHH, CITOCOOOB MCC/IeI0BaHNs CKYCCTBEHHON
a3pOMOHM3ALIMY BO3/lyXa B TIOMEIT|eHUsIX, KOPOHHOT'O
6apabaHHOTO ¥ KOPOHHOT'O TPAHCIIOPTEPHOTO CerlapaTopoB,
JTU37IEKTPUUECKOT0 ceriapaTtopa ¢ 0uduisspHOM 00MOTKOM,
yJIbTPa3ByKOBBIX PUOOPOB U YCTAaHOBOK, TOTOB
OpPraHU30BBIBATH MOHTAXK, HaJIaZIKy, SKCIITyaTal[Hi0
9HEpPreTUUeCKOTO M 3JIEKTPOTEXHUUECKOT0 000pY/10BaHMS,
MaIlMH U YCTaHOBOK
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2 OHEHUBAHME IITMCBbMEHHbBIX PABOT CTYJEHTOB,
PEI'JTAMEHTUPYEMBIX YYEBHbBIM IIVTAHOM

[TucbMeHHble paboOThl CTYAEHTOB IO JWUCLUIUVIMHE «OJIeKTPOTEXHO/IOTHUeCK e
MIPOMBILLIZIEHHbIE YCTaHOBKW» Y4eOHBIM IJIaHOM He TIpeJlyCMOTpEeHBI.

3 OIIPEAEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NpOMe>KyTOYHOU aTTeCTal[Mu 0 AUCLUTLIMHE 3auen.

OLEHOYHBLIE MATEPHUAJIBI 1 CPEACTBA [JIA ITPOBEPKU
C®OPMUPOBAHHOCTU KOMIIETEHIIUIA

ITKoc-3. CriocoGeH ocymiecTB/IATh IVIAHUPOBAaHUE U KOHTPOJ/Ib JAeATeTbHOCTH
0 TeXHHYeCKOMYy OOCIYy)KMBAaHMI0O M PEeMOHTY 000pyJAOBaHHUSI MO/ CTAHLMI
3/IEKTPUYECKHUX CeTeu.

3ajjaHusA 3aKpPbITOr0 THIIA

BbiGepume o0uH npaeu/ibHbIlU 8apuaHm omeema

C noBbIllIeHHEM YacTOThl NMPOTEKAIoIero 1no CTajJbHOMY NMPOBOJAHHMKY TOKa ero
3/IeKTPUYEeCKOoe COIIPOTHB/IeHHE:

+ yBe/IMUMBaeTCs

yMeHbIIIaeTCst

0CTaeTcsi HeM3MEeHHbIM

yMeHbI1aeTcsl 10 KBaJJpaTUUHOW 3aBUCHMOCTH

ConpoTuB/ieHHe TMPOX0XKAEHHI0 IepeMeHHOr0 TOKa CTajJbHOW TpPyObl M
CONPOTHBI/IEHHE CTA/ILHOT0 CTeP>KHSA 0AMHAKOBOI'0 IIONePeYHOr0 CeYeHusl:

PaBHBI

COTIPOTHBJIeHHE TPYObI 00/IbITIe COTIPOTUB/IEHUST CTEPKHS

+ COTPOTUBJIEHUE CTeP)KHSI 00JIbIlie COTIPOTUB/IEHUS TPYObI

COIpPOTUBJIEHME TPYObI B /1Ba pa3a 0oJibllie CONPOTUB/IEHUS CTEPKHS
MarHuTpoCTPUKIUOHHBIH 3¢ eKT — 3T0:

+ U3MeHeHre reoOMeTPUUeCKHX Pa3MepoB TeJia o/, 1eHCTBreM MarHUTHOTO TIOJIS
M3MeHeHHe TeOMeTPUUeCKHX pa3MepoB Tesa Mo/, AelCTBUEM 3/7IeKTPUUeCKOro M0JIst
obpa3oBaHue BHYTPH KUAKOCTH Iy3bIPbKOB apa IoJ AeliCTBUeM yIbTpa3ByKa
paspylleHue Teq MoJ, AelCTBUEM yIbTPa3ByKa

BaﬂaHI/Iﬂ OTKPLITOI'0 THUIIA

atime pazeepHymbiii omeem Ha 6onpoc

IToueMy MOCTOSIHHBIN TOK NMPH HEMOCPeACTBEHHOU Mo/jaue Ha MOBLILIANIUI
TpaHcdopMmartop He TpaHchopMupyercs?
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IMpasunbHbili omgem. B ceTsiX MOCTOSIHHOTO TOKa OTCYTCTBYeT TepeMeHHbIN TOK,
YTO TIPUBOJUT K OTCYTCTBUIO M3MEHSIOILEroCss MarHUTHOTO T10Jisl, He0OXOAUMOro JJIs
paboTel TpaHchopmaropa. [TOoCTOSIHHBINM TOK TpOTeKaeT B OJHOM HarlpaB/eHUU U He
CO3/laeT MarHUTHOTO TIOJISI C U3MeHsItolelicss BeuunHoi. Takum 06pa3oM, MOCTOSIHHBIN
TOK He criocobeH repejjaBaTh SHEPrUr0 depe3 TpaHCHOPMATop, TaK Kak OTCYTCTBYeT
OCHOBHOM MeXaHM3M Iepe/iaul SHepruv — [epeMeHHOe MarHUTHOE T10J1e.

UYTo TaKoe KOPOHHBIHM pa3psj?

IIpaguabhbili omeem. KOpoHHBIN pa3psifi — 3TO CaMOCTOSITe/IbHbBIN ra30BbIi pa3ps,
BO3HMKAIOIIUA B Pe3KO HEOJHOPOJHBIX TIOJAX Y 3/IEKTPOZOB C OOJIBIIION KPUBU3HOM
MOBepXHOCTH  (OCTpUsi, TOHKWe TIpOBOZA). 30Ha BOMM3M TaKoro 3/eKTPoAa
XapaKTepu3yeTcs 3HaUuTeIbHO 00Jiee BHICOKMMU 3HAUeHUSIMU HATPSKeHHOCTH T10JIs T10
CPaBHEHUIO CO CPeJHUMM 3HAaUeHUSIMU [Is BCero nmpoMekyTka. Korza HanpsokéHHOCTB
oISl JOCTUraeT TIpefle/IbHOTO 3HaueHus (g1 Bo3gyxa okoso 30 kB/cM), BOKpyr
3/IeKTpPOJa BO3HMKAaeT CBeUYeHHWe, uMelolllee BHJ, KOPOHbL. [Ipy KOpOHHOM paspsije
HMOHM3al[MOHHBIe MPOLIeCChl MPOUCXO/SAT TOMBKO BO/IM3U KOPOHUPYIOLLET0 3/1IeKTPo/ia.

YTo Takoe 3j1eKTpo/in3? [I/is uero OH UCHo/ib3yerTcsa?

I1paguabHbili omgem. DNeKTPOJN3 — (PUINKO-XUMUUECKHI TIPoliecC, COCTOSIIUN B
BbI/IeJIEHUM Ha 3/IeKTPOJAaxX COCTABHBIX UYaCTell PACTBOPEHHBIX BeILeCTB WU JIPYTUX
BELIEeCTB, SIB/SIOIIMXCS Pe3y/JbTaTOM BTOPMUYHBIX peaklWd Ha 37eKTPofax, KOTOPhIU
BO3HUKAeT TIPU TIPOXOXKJAEHUM 3/eKTPUUeCKOr0 TOKa uepe3 pacTBOp JMOO pacriaB
3/1EKTPO/IMTa. JJIEKTPOJIM3 HWCIOMb3yeTCsl [/Is1 MOKPBITUS OJHUX MEeTaJlJIoB APYTUMH,
Haripumep 30J/I0UeHUe UM MeJJHEHUE.

YTo Takoe HH/YKIJHOHHBIA HarpeB MeTa//IOB U KaK OH padoTaer?

IlpasunbHbili omeem. VHAYKUHWOHHBIM HarpeB — 3TO HarpeBaHWe MaTepuasoB
3/IeKTPUYECKMMM TOKaMH, KOTOpble WUHAYLMPYIOTCSl NepeMeHHbIM MarHUTHBIM I10JIEM.
CrieoBaTe/IbHO — 3TO HarpeB W3Ze/U M3 MPOBOJSAIIMX MaTepuaaoB (TIPOBOJHUKOB)
MarHuUTHbIM TOJIEM WHAYKTOPOB (MCTOYHUKOB [1€PEMEHHOIO0 MAarHUTHOTO MOJIs).
VHAYKIMOHHBIA HarpeB TIPOBOAUTCS CJIeAYIOLUMM 00pa3oM. I/eKTPOIpPOBOASILAs
(MeTannyeckasi, rpauMTOBasi) 3aroTOBKa IMOMeIlaeTcs B TaK Ha3blBaeMbIM WHAYKTOP,
Tpe/ICTaB/ISIFOIINM cOO0M OIMH WM HEeCKOJIbKO BUTKOB MPOBOJA (Uallle BCEro MeJHOTO0).
B wuHAyKTOpEe C TOMOLIBIO CITeLUaJbHOTO TreHepaTopa HaBOAATCS MOLHbIE TOKH
pas/MyHoOM 4acToThl (0T fecarka [ o Heckonbkux MI'Ly), B pe3ysibTaTe yero BOKPYT
WHJYKTOpa BO3HMKAeT 3J1eKTPOMarHMTHOE TMoje. DJIeKTPOMarHuTHOe T0Jie HaBOJAWUT B
3aroTOBKe BHXDEBble TOKW. BHXpeBble TOKM pa30rpeBal0T 3aroTOBKY MO, JelCTBUEM
IDKOyJ/ieBa Teria.

Uto TakKoe AM3/IeKTPUUECKH HarpeB U Kak OH padoraer?

INpagunbHbili omeem.  [IW3neKTpUUeCcKuii  HarpeB —  MeTOJ, HarpeBa
[IM3/1IeKTPUUECKUX MaTepyasoB BbICOKOUACTOTHBIM [epeMEeHHbIM 3JIeKTPUUYECKUM M0JIeM
(TBY — Toku BbICOKOM uacToThl; guariazoH 0,3—300 MI'1) uau 31eKTpoMarHUTHOU
BosiHOM (CBY — cBepxBbicOKMe 4acTOThl; Auarna3oH 0,4 — 10 I'Ti). TBY-Harpes
JIU3IeKTPUKOB OCYIeCTBJIAeTCS B KOHAeHcaTopax, a CBY-HarpeB — B BOJIHOBOJAaX U
00BbEMHBIX pe3oHaTOpax. HarpeB BbI3bIBaeTCsi TOTEPSIMUA Ha [JUTIOBHYIO TOJISIPU3ALIUIO
JU3JIEKTPUKOB. OTIMUNTE/bHOM 0COOEHHOCTBIO [IM3/IEKTPUUECKOT0 HarpeBa sIBJISIETCS
00BEMHOCTD TeIIOBbIZiesieHus (He 00s3aTe/TbHO OJHOPO/IHOTO) B HarpeBaeMow cpejie. B
ciyuae TBY-HarpeBa TerioBbiiesieHre 0ojiee OJHOPOJHO U3-3a OOMBILION TyOUHBI
TIPOHMKHOBEHUsI SHEPTUU B JUIeKTpUK; Ayis CBY-HarpeBa xapakTepHa Marsasi TyOWHa
MPOHUKHOBEHUSI W TOBEPXHOCTHBIM HarpeB, a TakKe HEOAHOPOJHOCTb TMpOrpeBa B
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MPOCTPAHCTBE CTOSTYMX BOJIH; OJHOPOJHOCTBH AOCTHUraeTCsl 38 CUET TemI0NpPOBOJHOCTH
Marepuarna.

Kak paboTaet 3/1eKTpO/{HbIi HarpeB BOABI?

IlpasunbHbili omeem. Ilponiecc HarpeBa B 371€eKTPOBOJIOHArpeBaTesie 371eKTPOJAHOI0
TWTMA TIPOUCXOAUT  TIOCPEACTBOM  MPOTEKAaHUs  3JIeKTPUUECKOrO0 TOKa  uepe3
TeI/JIOHOCUTEe/Tb, 3@ CUeT 3/JeKTPUUEeCKOr0 COMPOTUB/IEHUSI KOTOPOrO U TIPOMCXOJUAT
HarpeB, Mo 3akoHYy J[koyssi-JleHija. Od@eKTUBHOCTb HarpeBa 3aBUCUT OT CBOMCTB
TeryioHocuTessi.  [IpomyckaHue nmepeMeHHOIr0 TOKa Hesb3s Ha3BaTh 3JIEKTPOJIM30M, TaK
KaK TPOMCXOJUT JIMIIb WOHMW3alMsl >KUAKOCTH, KosjebaHUWe WMOHOB C TPOMBIILIEHHON
yactotou 50 ['epi] U HarpeB >KUAKOCTU (3/1€KTPO/IM3 U MepPeHOC MaTepuasa 3J1eKTPO/IOB
TIPOUCXO/IUT TOJILKO NP TTIOCTOSTHHOM TOKe).

YTto Takoe HarpeBaTe/IbHbIN (rperoinuii) Kadean? M3 4yero COCTOMT U KaK OH
paboraet?

IIpaguabubili omeem. I'peroruii Kabeyib — 3TO CIel[MaIbHBIN TTPOBO/], CIIOCOOHBIM
npeoOpa3oBbIBaTh 37EKTPUUYECKYHO SHEPrHto B Tersio. [IpuHIMN ero paboThl OCHOBaH Ha
MPOITYCKaHUU 3JIEKTPUUECKOr0 TOKa uepe3 MPOBOJHUK, KOTOPBIM MPU 3TOM HarpeBaeTCsl.
[Tpu BO30YKAeHUM TOKa, MPOBOJHUK CTAHOBUTCS HArpeThiM, a TEIJIO TepefaeTcss Ha
00beKTbl,  compuKacawolyecsi ¢  Kabenem.  Pa3nnyalOT  pe3uCTHBHbIE U
camoperynipyemMbie Kabem. Pe3ncTuBHBIN Kabesb rpezcTaB/isieT coboit ofvH WK JBa
TOHKUX MeTa/VTMYeCKUX CIUpaJeBUIHBIX MPOBOJHUKA, 3aK/IIOUEHHbIE B M3O0JISLMIO.
Takoii Kabe/lb OTHOCHUTE/NILHO [€llleB, HO BBIyCKAeTCsl OTpe3KaMu C Harepén
BbIOpaHHBIMUA JJIMHOM W COTPOTHBJIEHWEM, I103TOMYy €ro HeBO3MOXKHO pe3aTb Ha
TIPOM3BO/IBHYI0 yMHY. CaMopery/upyroiuics Kabeab T03BO/SIET BBIAEISATH pa3HOe
KO/TMUeCTBO Terla Ha Pa3HbIX ydaCTKax [JUHbI, 0e3 yXyAlleHHs MOTpeOHUTebCKUX
CBOMCTB Kabesnsi. Kabenb He MoO)KeT HarpeThb cebsi [0 pa3pylleHusT HW30/SIUA U
BO3HUKHOBEHHUSI  3/IEKTPUUECKOW  Jyrd  WIX  OBITOBble  MaTepuanbl [0
CaMOBOCIJIAMEHEHUSsI, C/e[0BaTeJIbHO WMEET OYeHb HHU3KYKH [10)KapoOnacHOCTb.
be3omnacHoCTb, MPOCTOTa MOHTaXka M 00CTY)KUBaHUSI OTpeie/IUIN HUIIY TpUMeHeHUs -
3TO 060TrpeB KPOBJIM, HEOOJIBIITMX TIJIONIA/I0OK U TPyOoIrpoBoioB /10 500 MeTpOB AJ/IMHBI.

UTo TaKoe 030H M KaK OH B/IUsIeT Ha O0HO/IOrHUecKHe 00beKThI?

INpagunbubili omeem. (O30H — cocTosAlass W3 TPEXaTOMHBIX Mosekyn O3,
aj/ytoTporHast MoauduKaus Kucaopoja. [Ipu HOpMasbHBIX YCIOBUSAX — TOMyOOM ras.
3anax — pe3Kul crieliu(pruuecKuid.

B yMepeHHbIX KOHL|EHTPALUSIX 030H He TOKCcHMYeH. OHAKO BbICOKAask OKUCJISIOLIAs
CIIOCOOHOCTh 030Ha M 0Opa3oBaHHEe BO MHOTMX PeakKI[UsX C ero ydyacTheM CBOOOHBIX
Pa/IuKa/ioB KUCJIOpPO/la OTPeJesisiioT ero TOKCHMUHOCTH (B OOJMBIINX KOHIIEHTPAIHsX).
Upe3mepHoe BO3/E€MCTBHE 030HA Ha OPraHU3M MOJKeT TPUBOAUTHL K TIPEXX/eBpeMeHHOMN
cmepty. Hanbosiee omacHoe BO3/eiCTBHE BBICOKHMX KOHI[EHTpAI[Mii 030HA B BO3/yXe: Ha
OpraHbl JbIXaHUs MPSIMbIM Pa3Jpa’keHHueM;

[TpuMmeHeHre 030Ha OOYC/OB/IEHO €ro CBOWCTBAMHU: CUJ/IBHOTO OKHUCJISIFOIIETO
peareHTa: [Jid CTepWIM3alUM W3[e/ud MeJULIMHCKOrO Ha3HaueHWs; TMpU TOTy4YeHUr
MHOTHX BeIeCTB B JiabopaTOPHOW W TIPOMBIIIJIEHHOW TIPaKTHKe [JIsi OTOe/rMBaHus
OyMaru; [i7isi OUMCTKHM MaceJsl; Kak CUTBHOTO Jie3UH(MUIIMPYIOIIero CpeiCTBa: AJisi OUNCTKU
BO/Ibl U BO3[lyXa OT MUKPOOPraHW3MOB (030HUPOBaHUe); A8 e3uHGeKIUU ToMelleHui
W OJleX[bl; [J/s1 O30HUPOBAHUS PACTBOPOB, MNPUMEHseMbIX B MefulliHe (Kak [/st
BHYTPUBEHHOTO, TaK U /Ji1 KOHTAKTHOTO MPUMEHEHUS]).

39



CyllecTBeHHbIMM ~ JOCTOMHCTBAMM  O30HMPOBaHWs, 1O  CPaBHEHUID  C
XJIOpUPOBaHUEM, SIB/SIETCS OTCYTCTBUE TOKCHMHOB (Kpome opManbjerujia) B
obpaboraHHOli Bojie (TorZa Kak TIpU XJIOpDUPOBaHWK BO3MOKHO 0Opa3oBaHMe
CYLLECTBEHHOTO KOJIMYeCTBa XJIOPOPraHWYeCKUX COeJUHEeHWI, MHOTHMe W3 KOTOPbIX
TOKCUYHBI, HalpuMmep, [AUOKCMH) W JIyylllas, II0 CPaBHEHUIO C KUCJIOPOZOM,
pPacTBOPUMOCTbH B BOJIE.

Yto Takoe TOH u rae oH npumensercs?

IIpagunbubili  omeem. TpyOuatbiii ~ 3nekTpoHarpeBaten  (TOH)  —
3/IeKTpOHarpeBaTe/lbHbI TPUOOP B BHJle MeTa/UIMUeCKod TPYOKH, 3aro/IHeHHOMN
TeIJIONPOBOASAIIUM  37IeKTPUUYECKUM M30/9TOpOM. TOUHO MO LEeHTPY U30/59Topa
MPOXOAUT  TOKOMPOBOJsIIAs HUTH (0OOBIYHO HUXpOMOBasi Wiu  (expaseBas)
OTIpe/Ie/IEHHOTO COTIPOTUBJIEHUS [Jisi TiepeJjaud HeoOXOoAUMOM y/enbHOM MOL[HOCTH Ha
noBepxHocTb TOH. TlpumeHsiercsi BO MHOTHMX OBITOBBIX U TIPOMBIIIEHHBIX
3/ieKTporpubopax: YyalHUKaXx, KUMNSITUIbHUKAX, CTUPAJIbHBIX MallrHax,
BOJJOHAarpeBaTe/IbHbIX U OTOMUTEIbHBIX KOT/IaX, U T. [I.

OxoHuaTe/ibHbIe ~ pe3y/ibTaThl  00yueHUss  (hOpMUpPOBaHUS ~ KOMITETEHLIH)
OTIpeJeNIII0TCS TOCPeAICTBOM TepeBofia 06anioB, HAaOpaHHBIX CTYJeHTOM B TIpoliecce
OCBOEHUs JUCLIUILIMHLI, B OL[eHKH: 0a30BbIii ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHLIUN
CUMTAeTCsl JOCTUTHYTHIM, €C/i pe3y/bTaT 00ydeHHsi COOTBETCTBYET OLIEHKE «3auTeHO»
(50-100 peliTUHTOBBIX OA/IIOB).

4 IIOPSATOK IPOBEJIEHNS IIOBTOPHOU
IMPOMEXYTOUHOM ATTECTAIIUA

dopma NpOMeXXYyTOYHOM aTTeCTalyy M0 JUCLIUTIHE 3aver.

@OHJ, OLEHOYHBIX CPEeACTB [Ji1 TIPOBeJieHWs TIOBTOPHOU TPOMEXYTOUHOU
aTTecTaluv (OpMUPYyeTCs M3 UWC/a OLIEHOYHBIX CpeJCTB [0 TeMaM, KOTOpble He
OCBOEHBI CTYIeHTOM.

IIpumeuaHue:

JoroyiHuTeIbHbIe  KOHTPOJIbHBIE  UCIBITAHUS  TIPOBOJATCA  [Ji  CTY[EeHTOB,
HaOpaBiMx MeHee 50 0Oa/u10B (B COOTBeTCTBUM C «Ilo/I0O)KeHHWEM O MO/YJ/IbHO-
PeUTHHTOBOM CUCTEMEY).

Tabsmiia 6 — Kpurepuu olieHKH chOpMHUPOBAHHOCTH KOMITeTEeHIUM

Kputepuu ouieHrMBaHus CHOPMUPOBAHHOCTH

Koj v HaumeHoBaHue
A KOMITIeTeHI[MM (UaCTH KOMIIeTEeHI[HHN )

VHMKATOpa JIOCTH)KEHHS
Ha 6a30BOM YpPOBHE

KOMIIeTeHLIH

COOTBETCTBYET OLIEHKE «3auyTeHO»
(4acTu KOMITeTeHI1H) yer on

50-100% ot makcumabHOro Oasiia

N /[I-1nkoc-3 OpraHusyeT MOHTaxX, CTypeHT 3HaeT MaTepuaJl 10 TeMaM Kypca Ha
HanajKy, SKCIu1yaTaluio 06a30BOM ypOBHe, Ha MOCTaB/IeHHbIe BOTIPOCHI /1aeT
SHEPreTUYeCcKOro u yIOBJIETBOPUTE/IBHBIE OTBETHI, TOTOB OCYILECTBIISTh
3JIEKTPOTEeXHUYECKOTO OpraHMu3aLvi0 MOHTaKa, Haja/iKu, SKCITyaTalyuu
obopyioBaHus, MallliH U SHEPreTUYeCcKOro U 3/1eKTPOTeXHOJIOTMYeCKOro
YCTaHOBOK 000py/I0BaHusl, MalllMH ¥ YCTaHOBOK
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