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@®oH/, OLIEHOYHBIX CPeJICTB MpeJHa3HaueH [Jisi OLleHuBaHUsSI C(hOPMUPOBAHHOCTU KOMITeTeHLIAN
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Y 9KCIUTyaTaluy 371eKTpoo00pyI0BaHuUS A.H. CmupHOB

YTBep)kZieH Ha 3aceflaHud KadeApbl 3/1eKTPOCHaOKeHUs W IKCIUTyaTal[iM 3/1eKTPooO0pyZoBaHUs,
npoTokos Ne9 ot «10» mas 2023 roga.
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[Ipencenarenb MeTOAUYECKON KOMUCCHU 3/1€EKTPOSHEPreTHUeCKoro (haky/ibTeTa
npoTokoJ Ne5 oT «13» utons 2023 roza.

AneKcem Cepreequ MognucaHo undpoBoIi NOANUCHIO:

Anekcen Cepreesuy 1610KoB

ﬂ6J‘IOKOB :2023.06.13 14:02:34 +03'00'
6nokos A.C. Hara ’




ITacnopT ¢oHAa O1]eHOYHBIX CPe/ICTB

Taomuna 1
dopmupyembie OrieHOUHBIe
Moaynb JUCLIUTITUHBI KOMTIIeTeHL[UU MaTepHaJibl KonnyectBo
WM WX YaCTH U Cpe/iCTBa
Tema 1 DnekTpoTrepMUueckKue
YCTaHOBKH KaK OOBEKTHI TCk, 20
aBToMatu3aruu. CriocoOmr
rpe/CTaB/IeHust UX JUHAMUYECKUX 3amura 13 26
CBOMCTB. DJIeKTPOTepPMUUeCKHe (ompoc)
YCTaHOBKH [i/Isl HarpeBa BOJbl
Tema 2 DnekTpoTepMUUeCKre TCk, 39
YCTaHOBKHM [i/Is CO3/IaHUs U
pery/mMpoBaHus IlapameTpOB 3awura 13 26
MUKDPOK/IMMaTa (ompoc)
Tema 3 BHEKTPOTepMI/I‘-IECE(I/Ie MKoc-4. Crocoben TCk,
YCTaHOBKU [I/151 [IepBUYHOU 21
00paboTKy, CYLIKU, XpaHeHHUsI U OpraHu3oBatk
nepepabOTKH Ce/TbCKOXO03SHCTBEHHbIX TEXHUIECKOE 3auura 113 28
MaTepHasIoB 00C/y>)KMBaHUe U PEMOHT (orpoc)
Tema 4 DneKTpoTEPMUYECKOE Ce/TbCKOX03AHCTBeHHOH
obopy/iloBaHr e PEMOHTHOTO TEXHUKH B OpraHusaliui
TIPOM3BO/AICTBA. BbITOBBIE
3/IeKTpOHarpeBaTe/ibHbIe PUOOPHI.
OCHOBHbIe HarpaB/IeHus TCx
COBpPeMEeHHBIX HayUHbIX ’ 20
HCCTe/l0BaHNH B obsactu Saura I13
Ce/IbCKOXO035UCTBeHHbIX 26
(ompoc)

3/IEKTPOTEPMHUYECKUX YCTAaHOBOK
(3KCTpy3usi, MUKPOHOHU3AL[US,
BBICOKOUACTOTHAsI TlaCcTepr3aLiys,
repejiaya TeTJIOThI OT XOJOAHBIX Cpefi
K TeribIM U Zp.)




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE
JI/I OOEHKU 3HAHUM, YMEHWI U HABBIKOB JIEATE/IbHOCTHU
B ITPOIECCE OCBOEHUSA JUCLIUII/IMHBI

Tabmumua 2 — dopmupyemMble KOMIETeHLUU

O1ieHOYHbIE

Kog n HaumeHoBaHue | Koz 1 HauMeHOBaHve MHAMKATOPa JOCTHKeHUsI KOMITeTeHLIUU MATEDHADL
KOMIIeTeHL|UU (yacTM KOMIEeTeHLIMH) b

Y Cpe/icTBa

Tema 1 BHEKTPOTEPMI/IT-IECKI/IE YCTaHOBKH KdK 00BEKThI dBTOMAaTH3all1H.
Cnoco0Onbl MnpeAacCTaB/I€HUA UX JUHAMHUYECKHUX CBOJICTB. BJIEKTPOTQPMI/I‘—IGCKI/IQ
YCTaHOBKHU [JI1 HA'D€Ba BOJbLI

TCk,
NI-1nKoc-4. OpraHu3yeT TeXHUYEeCKoe 00CTy)KUBaHUEe U Sammira [13
PEMOHT CeJIbCKOXO03SIICTBEHHOM TeXHUKHU B OpraHu3aliuu (L:jnp oc)

Tema 2 OnekTpoTepMUUeCcKre YCTAaHOBKU il CO3[jaHusl U pery/MpoBaHus
riapaMeTpoB MUKDOK/IMMara

TCk,
W-11Koc-4. Opranusyer TeXHUUECKOe 00CTy>KUBaHUe U 3ammra 113
[TKoc-4. Criocoben PEMOHT Ce/IbCKOXO035IMCTBEHHOW TeXHUKU B OpraHu3alyy (LSHPOC)
OpraHu30BaTh v
TI;XHI/I‘—IECKO Tema 3 DneKTpoTepMUUeCKre YCTAHOBKH JIJIsi TepBUUHON 00paboTKy,
e o
CYIIKU, XpaHEHHs ¥ 1lepepaboTKU Ce/TbCKOXO035TMCTBEHHBIX MaTepHaJOB
00cC/y>)KMBaHUe U PeMOHT TC
o = K
Ce/IbCKOXO03AMCTBEHHON NI-1rKoc-4. OpraHu3yeT TeXHUYEeCKoe 00CTy)KUBaHUEe U 3a HTa’ 3
TEXHUKH B OpraHu3aliui PEMOHT Ce/IbCKOXO035IMCTBEHHOW TeXHUKU B OpraHu3alyy (L(I)-‘HPOC)

Tema 4 DnekTpoTepMudeckoe 000py0BaHNEe PEMOHTHOT'O TIPOM3BO/CTBA.
BBITOBBIE 3/1eKTpOHArpeBaresibHbie MPUOOPLI. OCHOBHBIE HaTPaB/IEHHUS
COBPEMEHHBIX HayUHbIX UCC/IeZ0BaHU B 00/1aCTH Ce/TbCKOX035HCTBEHHBIX
3/IeKTPOTEPMHUYECKUX YCTaHOBOK (9KCTPY3Usi, MUKPOMOHHM3ALIUS,
BBICOKOUYACTOTHAs NTacTepy3aliys, repejjaya TerIoThl OT X0JIOAHBIX Cpef, K
TeMJIbIM U JIp.)

TCk,
N-1rKoc-4. OpraHu3yeT TeXHUYEeCKOoe 00CTy)KUBaHUEe U Sammira 13
PEMOHT CeJIbCKOXO03SIICTBeHHOM TeXHUKHU B OpraHu3aliuu (L:jnp oc)




O1jeHoYHBbIe MaTepHaJibl M CPe/ICTBA /ISl MPOBEePKHU
c(hopMHPOBAaHHOCTH KOMIETeHLIUH

Tema 1 BHEKTPOTEPMI/I‘—IQCKI/IE YCTAHOBKH KaK 00BLeKThI dBTOMATHU3adIlMH. Cnoco0bI
npeacraB/JI€HUA UX JTUHAMHUYECKHUX CBOJICTB. BJIEKTPOTEPMI/I‘—IECKI/IE YCTAaHOBKH VIl HAI'P€BA BO/JbI

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/bHbIll 6ApUAHM U HaXCMume KHoOnky «/lanee»

V3 cpaBHHMBaeMbIX HIKe rpa¢ykoB MOTpeO/ieHHs 3/IEKTPUYECKOH HEPrud U Tropsiueil BoJbI
HaHMXy/IIIHEe TeXHUKO0-IKOHOMHYEeCKHe M0Ka3aTeIu 0y eT uMeTh rpauK, MPpU KOTOPOM:
OJIeKTPOBO/IOHAarpeBaTe/ld M OTOMUTE/bHbIE YCTAaHOBKM aBTOMAaTU4YeCKd paboTaloT B TOJHOCTBIO
AaKKyMYJ/IILIUOHHOM pEeXHWMe B HOUHBbIE uaChl «IpoBajia» TpadHUKa 3IEeKTPUUECKMX Harpy3ok
SHEPrOCHCTeMBI, a TOpsIUyI0 BOAY pa30uparoT 1o Mepe HaJOOHOCTH B OCTa/ibHOE BPeMsi CYyTOK
OJIeKTPOBO/IOHAarpeBaTeli U OTOMNHTE/bHbIe YCTAHOBKM aBTOMATHYeCKW PpabOTalOT B UYaCTUYHO-
aKKyMYJISILIAOHHOM PEeXXHUMe, KOTjJa CYTOUYHOe KOJIMUeCTBO BO/bl HAarpeBalOT B HOYHbIE Yachl U B
JHeBHbIE YaChl MUHUMAJIbHOUM HAarpy3KH 3/7I€KTPOCeTel

OJIeKTPOBO/IOHAarpeBaTe/ld U OTONHTE/IbHBIE YCTAHOBKM BK/IFOUAIOT 0 Mepe HeoOXOAWMOCTH TI0
cBobOoHOMY rpaduKy

+D/eKTpOBOZIOHArpeBaTe/IM ¥ OTOTNHUTE/IbHBIE YCTAHOBKU BKJTFOUAIOT B pPabOTy B 4Yachl MaKCHMaJTbHOM
3arpy3Ku 3/1eKTPUUeCKUX ceTei

B kauecTBe HakonuTe/ s TPy0ok B TOHax ucnonib3ymor:
dapdop

Cnropy

CTeK/I0BOJIOKHO

+Ilepukna3 (OKUCh MarHus)

M3o/Mpymoye BCTaBKH Ha MeTA/UIMYECKMX TPy0ax, MOABOASAIIUX M OTBOJSAIIUX BOJY K
3/IeKTPOHBIM BO/[0OHArpeBaTe/IsiM, yCTAaHAB/IUBAKOT /I TOT'0 YTOObI:

[TpepoTBpaTuTh pa3spylieHue TPyO W3-3a W3MeHEeHUsl JIMHEeHHBIX Pa3MepOB MeTasla MpU M3MeHEeHHUsIX
ero Temrneparypsl

+BBINOMHUTL TPeOOBaHMS TIPABUJI TEXHUKK 0€30MaCHOCTH TP YKCTTyaTaliH 3eKTPOJHBIX KOTJ/IOB
YTpPOCTUTE MOHTaX (CTBIKOBKY) MPUMEHEHHEM yCTPOUCTB 13 TUOKMX KOHCTPYKLUH

W ck/mounTh MpoTeKaHue 31eKTPUYeCKUX TOKOB I10 TpyOaMm /il yMeHbIIeHUs] UX KOPPO3UH

IIpyunHOM BHIX0/a U3 CTPOSI HArpeBaTe/Isl CONMPOTHUBJICHUS AB/IAECTCA:

[ToBbIllIeHHWEe MUTAIOIIEr0 HAMpsDKEHUSI BbIllle HOMHHA/JLHOTO U, COOTBETCTBEHHO, BO3MOXKHOE
TIOBBIIIIEHHE TeEMIIEPATyPbl HArPeBaTeIbLHOTO 37IEMeHTa

+OKuC/IeHre MOBePXHOCTH HarpeBaTe/IbHOT'0 3/IeMEHTa M MECTHOE YMEHbIIIeHHEe er0 CeUeHHs
HepaBHOMepHOCTH Harpesa 1o MOBEPXHOCTH HarpeBaTe/ist

V3meHeHue ero (pr3UUeCcKUX CBOMCTB B MPOL[ECCe IKCITyaTaldu

IIpsiMmoui HarpeB nojpasje/nsercs Ha:
Pe3ucropHslli 1 KanopudepHbIi

+DJIeKTPOJHBIN U 371€eKTPOKOHTAKTHBIN
CpezHeTeMIiepaTypHbIN U BICOKOTEMITepaTyPHbIN
BbICOKOOMHBIN ¥ HU3KOOMHBIN

B 3/71eKTpPOAHOM BO/jOHarpeBarTe/ie HCIO0/Ib3YHT:
+[Ipsimoii HarpeB CONMPOTUB/IEHUEM
[wvsnekTpruueckuii Harpes

KocBeHHbII HarpeB CONMPOTUBIEHUEM
VHAYKLMOHHBINA Harpes



MarauTtHy0 00paboTKy BOAbI, 110/JaBaeMOii B 31eKTPOKOTJIbI, OCyIIeCTBJISIOT:
[17151 TIOBBILLIEHUS TETI/IOEMKOCTH BOJbI

+ /115t cHYKeHUst 00pa30BaHuUs HAKUITA

[17151 TIOBBIILIeHUS Y/ie/TbHOTO COMTPOTUB/IEHUS BOZbI

711 CHY>KeHUsI TeMIiepaTypbl KUTIeHUsI BO/IbI

Ko3¢d¢uiueHT nosie3Horo /eiicTBUA BbIllle B 3/IeKTPOHarpeBaTe/IbHbIX YCTaHOBKAaX:
Bbicokoii TemmiepaTypbl HarpeBa

+BBbICOKOU CKOpOCTH HarpeBa

Bosbliioli moBepXHOCTH HarpeBa

Bosbliioli TerooTjaueli oT HarpeBaeMoro TeJjia B OKPY>KaroL[yl0 Cpesly

JI/isl U3rOTOB/IeHHA 3JIEKTPO/OB NPH 3/1eKTPOJHOM Harpese NPUMEHSAIOTCA:
OLMHKOBaHHbIe CTaIu

CruiaBbl alFOMUHUS

Huxpowmel u dexpanu

+HeprkaBetomue cranu

YpaenbHoe 3/1eKTpUYecKoe CONPOTHBJ/IEHHE BOJONPOBOJHON BOJAbI yMeHbIIAeTCsi C POCTOM eé
Temneparypol. IIpu yMeHblIeHUM CONpPOTHB/IeHUsA B 1,2 pa3a cucreMa aBTOMATHYeCKOro
pery/JMpoBaHMs 3JIEKTPOJHOI0 BOJOHAarpeBare/ii HW3MEHHUT HalpsDKeHHe Ha 3JIeKTpojax /s
cTaduM3anuu noTped/isieMoii M3 CeTH MOIHOCTH BO/{OHArpeBaTe/Is:

YBenuuut HanpspkeHue B 1,2 pasa

YMeHbLINT HarpsbkeHue B 1,2 pasa

YBenuuur B 4/1,2 pa3a
+YMeHbLIUT B 4/1,2 pa3a

JlonyCTUMBIM PeXXHMOM JAJIAA 3/IEKTPOJHOr0 BOAOHarpeBaTe/isi AB/IAETCA:

+BK/toueHre  3/7eKTPOAHON  CUCTeMbl TI0J, HarpsbDkeHWe TIpU  OTCYTCTBUM BOJbl B  Oake
5/1eKTPOBO/JOHAarpeBareJis

KopoTkoe 3aMbiKaHHe MeX/Y 3/IeEKTPOIaMu

BkiroueHue 110/, HarpsbKeHWe 3/1eKTPOIHOM CUCTeMBbI NP 3arlo/IHeHHOM BOZIoW Oake M HepaboTarorem
LUPKY/ISILIMOHHOM Hacoce

OTcyTcTBYE HanpshKeHUsl OfHOU U3 (a3

ABTOMaTHYeCcKHe 3/1eKTPHUUYecKHe BBIK/IIYaTe/ld 3aljyulialoT 3/1eKTPoTepMHYecKHe yCTaHOBKU
oT:

[ToBbIlLIeHMsT HANIPSDKEHUS Ha 3/1eKTPOYCTaHOBKE BbIllle HOMUHA/ILHOTO

+KopoTkux  3aMblkaHWKW B MPUHLUIMAJIBHOW  371eKTPUYECKOM  CXeMe  CUJIOBOM  LielH
3/IeKTPOTePMHUYECKON yCTaHOBKU

MexaHHUYeCKUX TIOBPeX/IeHUI U BUOpaLu

ABapuifHOTO OTK/IIOUEHUs] HarlpspKeHUsl MUTarolleld CeTH C TOC/AeJYIOLUUM ero BK/IoueHHeM Oe3
Tpe/IBapUTE/IbHOTO TIPeAYTIPEXIeHuUs

OnacHoCTh padoThI 3/IEKTPOAHOI0 BOAOHArpeBaTe/IA Ha ABYX (pa3ax 3aK/II04aeTcs:
B BO3HUKHOBEHHH KOPOTKOTO 3aMbIKaHUsI MEX/1y 37eKTPOJaMu

B neperpys3ke octaBimxcsi B pabore ¢a3

B paspyiuenun 6aka rpu MoBbIIeHUH 1aB/IeHUs

+B mosiB/IeHUM BBICOKOTO TTOTeHIIMaia Ha Kopryce Oaka



IIpuunHON BBIX0/Ja W3 CTPOs 3JIEMEHTHBIX BOJOHAarpeBaTe/iell MPU HUX BK/IIOYEHHWH B CeTh 0e3
BO/Ibl ABJ/ISI€TCA:

YBenuueHue noTpebsisieMoi U3 3/1eKTPUUYECKOM CeTH MOILIHOCTU

Bo3H1MKHOBeHMe KOPOTKOI'O 3aMbIKaHUs

YBenuueHre TeTUI00T/jauu TPyOUaThIX 37eKTpudeckrux HarpeBareseit (TOHOB)

+¥YMmenblieHue TeriootAaun TOHOB U, COOTBETCTBEHHO, MOBBILLIEHMEe TeMrepaTypbl HarpeBaTe/lbHOro
5/1eMeHTa BbIllle HOMUHA/IbHOIO 3HaueHuUs1 NpY HOMUHA/IbHOM HarpsbKeHUU NTUTaHUs

Y aenbHOe 3/1eKTpUYeCKOe CONPOTHUB/IEHHE BO/AbI B CHCTeMe 3/IeKTPOJHOr0 eé HarpeBa:

He usmeHsieTcsi Mpu HarpeBe /10 TeMIlepaTypbl MHTEHCUBHOT'O ITapoobpa3oBaHus

YBenuuuBaeTcsi C pOCTOM TeMIepaTypbl BOJbI

CHauana yBe/M4MBaeTCsl C HarpeBOM, a 3aTeM yMeHbIIaeTCsl B 3aBUCUMOCTU OT TOrO Kakue COJIU
pacTBOpeHbI B BOJE M B KAKOM KOJTMUeCTBe

+YMeHbl11aeTCsi C pOCTOM TeMIlepaTyphbl [J0 TeMIepaTypbl MHTEHCUBHOIO TTapo0Opa30oBaHMUs

J/leKTpUuecKasa 3JHeprus, mnoTped/jseMas M3 CeTH B €JUHHIy BpeMeHH (MOIIHOCTH) TPH
3/IEKTPO/JHOM HarpeBe C NMOBbILIeHHEM TeMIepaTypbl HarpeBaeMol Bo/Jibl M OTCYTCTBHH CUCTEMBbI
aBTOMATHUYeCKOI'0 pery/iMipoBaHusA:

He n3menurcs

YMeHbIIUTCS

+YBenuuurcs

CHauasia yMeHBIIIUTCS, @ C MOMEHTa 1apooOpa3oBaHUst — PE3KO BO3PACTET

Jns ogHo(da3HO# 3/IEKTPO/JHOI CUCTEMBI A0CTAaTOYHO PAaCCYMTATh U OMYCTHTH B 0aK C BO/JOH /Be
napasiieJibHble MeTa/UTHYeCKue IJIaCTHHBI, IPUCoeJUHEHHbIEe K NUTaied cetu. B npomexyrke
MeXJy IJIacTMHAaMH Boja Oy/eT HarpeBaTbCs MPOTEKAWINIMM TOKOM (mpsiMoii Harpes). [lisi
nojiyueHuss Tpex(gasHOH 3/IEKTPOJHON CHUCTeMbl NPH CUMMETPHMUYHOM Harpy3ke (a3 U cxeMbl
COeilUHEeHUs1 HArpy3KM B «TPeyroJbHMK» MHHHMMA/bHOe KO/JUYECTBO TMNapa/ule/IbHbIX
MeTa/I/INYeCKHUX IJIaCTHH (3/1eKTP0/I0B), KOTOpOe C/ieJyeT Pa3MecTUTh B BOjie, PaBHO:

Tpém

+UeTsIpéMm

[Latu

Ilectn

HawuboJ1ee pacpocTpaHeHbI B Ce/IbCKOM X035IHCTBe 3/1eKTPOTepMHYeCKHe YCTaHOBKMU:
MHAyKIMOHHOrO Harpesa

+DJIeKTpoHarpeBa COIpOTUB/IeHUEeM

Jrs/1eKTpuyecKkoro Harpesa

O/eKTpoAyroBOro HarpeBsa

HarpeBaresibHbIe 3/1eMeHThI (MPOBOJIOYHBbIE CIHMPa/id) TPYOUYaThIX 3JIeKTPOHAarpeBarTe/ied
HU3rOTOBJIAIOT U3:

HeprkaBetomeii ctanu

+Huxpoma

Tutana

Bonbdpama

Bbi100p MaTepuasia 000/104KU TPyOuaToro 3ekrpuyeckoro HarpeBare/is (TOHa) 3aBucur:
OT poza ToKa ¥ HanpsiKeHUst

+OT Temnepatypbl 060m0uky TOHa 1 ycioBuii SKCTuTyaTaluu

Ot Marepuasia HarpeBaTe/IbHOI0 /1eMeHTa U U30JIILIMOHHBIX MaTepruaioB

Ot dopmbl TOHa u TpeboBaHuii 6€30MacCHOCTH



BOHPOCLI AJIA 3alIMThI IPAKTUYECKHUX 3aHATHI (OHPOC) 1o TemMe:

1. Ilo KakuM rpu3HaKaM K/1aCCU(DULIMPYIOT 3/1eKTpPUUYeCKre BOJJOHarpeBaTe/in?

2. [IlpuBeauTe mnpuMepbl KaacCU(PUKALMA BOAOHArpeBaTesield, YKaKUTe NpPeUMYlleCTBeHHbIe
o07acTd  WCIIO/Mb30BaHUSI  JIEMEHTHBIX,  3JIEKTPOAHBIX, aAKKYMYJIALIMOHHBIX W  TIPOTOUYHBIX
3JIeKTPOBO/JOHarpeBare/iei.

3. UYeM OT/IMUAOTCS KOHCTPYKTHBHOE WCIIOJIHEHHWE W TIPUHIUN PabOThl HAKOMUTEIbHBIX M
MPOTOYHBIX 37IeKTPOBO/IOHArpeBaTesiei?

4. CpaBHuUTe TIPDOTOYHble BOZOHarpeBarelud MO TIPOM3BOAUTENLHOCTHA, MaTepUaJT0EéMKOCTH,
3JIeKTpUUeCKOMY Ko3(puijueHTy noJie3Horo aelctBusi, TeryioBomy KII/I, koapduiiieHTy MOIIIHOCTH.

5. Ha3oBuTe criocobbl perympoBaHUs MOIIJHOCTH 3/IEKTPUUECKHX BOJOHarpeBaTesiei.

6. O6nacTu MpUMeHeHUs1 eMKOCTHBIX Y HaKOTIUTEe/TbHBIX 3/IeKTPOBOJOHArpeBare/iei.

7. OcHOBHbIe TexHUUeCKHe JaHHble 3/IeMeHTHBIX BOJOHarpeBaresie.

8. Kakue mMepbl MOBBIIAKOT KCITyaTalMOHHYIO Ha/IE)KHOCTh 3/71eKTPOBO/JOHarpeBartesiei?

9. Ha3oBUTe HOpPMaTHBHO-CIIPABOYHbIE MaTepuasbl, HeOOXOAUMbIE TPU pacuéTe MOIIHOCTH M
BbIOOpE TeIJIOreHepPUPYIOIEro 000pyI0BaHHsI 3IEKTPOKOTE/TbHOM.

10. KakoBa rociiejoBaTe/lbHOCTh PacuéTa MOIJHOCTU 3/1eEKTPOKOTE/IbHOM?

11. Kakrie Mepbl ciiefiyeT TIPUHATD /IS TTOBBIIEHUs 3/1eKTPOOe30MacHOCTU TIPU SKCIUTyaTal[uu
3JIeKTPOBOJjOHarpeBareiei?

12. TlpuHUMNMA/IbHBIE 3/IeKTpUUecKue CXeMblI WH/TyKLIMOHHBIX BOJJOHarpeBaresei
TPOMBILLIJIEHHOM YaCTOThI.

13. T[IpuHUMNUA/IbHBIE /1IeKTPUUeCKHe CXeMbl TIPOTOYHBIX BOJOHArpeBaTesei.

14. TlpyuHUMNMA/bHBIE 7eKTPUUeCKre CXeMbl EMKOCTHBIX (HAaKOMUTeIbHbIX) BOJOHAr peBaTeei.

15. DnekTpojHble BOJOHArpeBaTesIu.

16. OnekTpuueckrue KoTelbHbIe [/ I1[€HTPA/M30BAHHOTO TeI/IOCHAOXKeHHSI U TOpsvero
BOZIOCHA0KeHHs CeTbCKOX035IHCTBEHHBIX 00LEKTOB.

17. Kakue syieKTprueckue BOJOHarpeBaTe/ i IPUMEHSIIOTCS B arpONPOMBILLLIEHHOM KOMIIJIeKce B
Hacrosiee Bpemsi?

18. Kak ycTpoeHbl TpyOuaThble 3/ieKTPOHArpeBaTe/M U Kakue MaTepyasbl MPUMEHSIIOTCS MPU UX
W3rOTOBJIEHUU?

19. YTo moHMMaeTCs Mo/ CYTOUHBIM rPaMKOM TOPSTUEro BOAOCHAOKeHMs?

20. ABToMmaTH3alMs MOeHHs B )KUBOTHOBOJYECKUX U MTULIEBOAUECKUX TOMell[eHHUsIX.

21. YKaxuTe TperMyllleCTBAa W HeJOCTaTKH 3eKTPOTeXHWUYeCKHMX YCTaHOBOK [/si 0O6Iero
3J1eKTPOOTOI/IeHHs] [TOMelLeHUH.

22. B uéM mpeuMyl[eCcTBa MECTHOIO U KOMOMHHPOBAHHOTO 00OTpeBa MOJIOAHSKA YXUBOTHBIX U
TITUL[BI?

23. B uém 3ak/touaeTcsi MPOBEPOUHbIM pacCyéT 3/1eKTpOKasiopudepHOM YCTaHOBKH U KakoBa ero
10C/1e/10BaTe/TbHOCTh?

24. Harpesate/ibHbIe TIPOBO/IA ¥ KaOesTu.

25. Kakue Mepbl 371eKTp0o0Oe301MacHOCTH HeoOXOAMMBI MPH 3KCIUTyaTaldd 371eKTPOTePMUUYECKUX
YCTaHOBOK B COOPY>KeHUSIX 3all[UILIEHHOr0 FPyHTa?

26. Ha3oBuTe criocobbl 3HeprocOepe)keHWss B CHUCTEMaX PperyJdpOBaHUS  TapaMeTpOB
MUKPOK/TUMAaTa 1 MPUMeHsIeMOe JIJIsl 3THX 1je/iell 000pyZoBaHKe.



Tabsuna 3 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{UH

Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
(4acTv KOMIeTeHL1H)
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCHMaJ/ILHOTr'O Oasiia

Koj 1 HauMeHOBaHUe UHIMKaTOpa
JIOCTVDKeHUS] KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

CTyzieHT 1eMOHCTpPHUpYeT 3HaHHe OCHOBHOT'O MaTepHarna 1o

WM -11Koc-4. Opranusyer TeMe, TI0Ka3bIBaeT T7Iy00Koe 3HaHWe U TIOHUMaHHe
TeXHUUeCKoe 0OC/TyKUBaHUe U KJ/IaCCU(UKALMU 3/IeKTPUYECKUX BOJOHArpeBaresei, CXem 1
DEMOHT Ce/bCKOXO3SHCTBEHHOM TIPUHLIUMTIOB UX PaboThl, CBOOOHO OMepUpyeT TepMUHAMU U

TeXHHKH B OpraHU3aLiu TIOHSATHSIMH; B OCHOBHOM, CTIOCO0€H OpraHr30BaTh

TexHHnu4yeckKoe O6C]'Iy>KI/IBaHI/Ie U DEMOHT
CeJIbCKOXO03SIMCTBEHHOM TeXHUKU B OpraHr3dlvn

Tema 2. JjieKTpoTepMHUUYeCKHe YCTAaHOBKH JJIsl CO3JaHUusA
U pery/iMpoBaHusA NMapaMeTpPoB MHUKPOK/IMMaTa

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npagu/bHbIll 8apuaHm u Haxcmume KHONKy «/lanee»

K cnena/ibHBIM MeTO/aM 3HeprocoepexeHust OTHOCSTCS:

Co3paHue  TPUHLUINMAIBHO HOBBIX U TPUMEHeHHe  CYIIeCTBYIOIIMX  3HeprocOeperaromimx
CeJIbCKOXO03SIICTBEHHBIX 3/IEKTPOTEPMUUECKUX YCTaHOBOK

ABTOMaTH3aLMs 3/IEKTPOTEXHOIOTMUeCKUX YCTaHOBOK B CeJTbCKOM XO035IHCTBe

OpraHu3alidss  paljMOHa/JIbHOTO  KCIIO/Ib30BaHUsE M yuéTa  3/eKTPOSHepPruu TpM  [OMOILIU
KBa/TM(UIIMPOBAHHBIX 3KCIUTyaTal[MOHHBIX CTY>KO

+IlpumeHenrie Ha (¢epMax u nTULePabpUKax TpU  LIEHTPATU30BaHHOM  TeTUIOCHAOKeHUH
KOMOMHMPOBaHHOr0 oborpeBa (MH(paKpacHble 00ydaTesH, 37eKTPooOOrpeBaeMbie T0JIbl, KOBPHKH,
raHeJiu U Ap.) JJisl TTIOPOCSAT-COCYHOB U LIbITUISAT

KoHnpeHcaTopHbIe Oarapen, BK/IIOYEHHBbIe napasijie/;ibHO cxeme BKJ/IIOYEHMSA
3/IEKTPOKa/1I0pu()epHOH YCTAaHOBKHM, B 3/IEKTPOINIPHBOJEe KOTOPOIl NMPUMEHSAeTCA ACUHXPOHHbIU
KOPOTKO03aMKHYTbIH /IBUraTe/lb Mpe/JHa3HaYeHbI JJIf:

YBenuueHusi peaKTUBHOW COCTaBJISIFOLLIE TOKA CXeMbI

CHWKeHMs1 akTUBHOW COCTaBJIsIFOLLIEN TOKa

YBe/MueHus1 HalpsDKeHUsT Ha TPyOUaThIX 3/IeKTPOHArpeBaTesisx 371eKTPOKaJIOPU(EepPHOI YCTaHOBKH
+CHWKeHUsI PeakKTUBHOW COCTaBJISIFOIEN TOKAa CXeMbl W, COOTBETCTBEHHO, [Jisi CHIDKEHHUs TOTepb
SHepruu 1o 3akoHy /bxoyinsg-JleHia

Jl1si MecTHOro 000rpeBa LBIIJIST MPUMEHSIOTCS 3/IEKTPOYCTaHOBKH:
Jrs/1eKTpuyeckoro Harpesa

+WH(ppakpacHoro HarpeBa

JlaszepHoro Harpesa

O/eKTPOHHO-/IyYeBOro Harpesa

3ajaya 3/IeKTPHYeCKOro pacuéTa HarpeBare/ieil CONPOTUB/IEHUs COCTOUT B OIpe/ie/IeHUH:
MOIIHOCTU Y HalpspKeHUst

TemrepaTypbl HarpeBaemMoii Cpe/ibl

+Pa3MepoB aKTMBHOM MTOBEPXHOCTHU HarpeBaTe/is

TeMrmiepaTypbl HarpeBaTe/IbHOTO /1eMeHTa U CPOKa ero CIy>KObl



JIns1 mepejauM TeNJIOTHI OT Te/l MeHee HarpeThiX K TelaM 0o/iee HarpeTbIM MPUMEHSIeTCS:
[wvsnekTpruyeckuii HarpeB

WNonHbIl HarpeB

ONeKTpPOHHO-TyYeBOU Harpes

+TepMo3neKTpruyeCcKuii HarpeB

ITpeoOpa3oBaHue 3HepruM nepegaBaeMoi 3/IeKTPOMarHUTHHIM M0JIEM B 3/IEKTPHYECKYI0 3HEPTUI0
no 3akoHy J/xoynsa-/IeHnja, a 3aTeM B TeN/IOBYH JHEPrui0 B 3/1eKTPOBO/JOHarpeBaressx,
3/IeKTPOKaIopu(epHbIX yCTaHOBKAaX MPOMCXOAMT B MX HarpeBaTe/JbHBIX 3/IeMeHTaxX, KOTopble
BBITNIO/THAIOT H3:

MertanniokepaMuKu

+HuxpomoBo¥i TpOBONIOKU

KoMnosuTHbIX MaTepranos

Hepxaseroleli cranu

Hawu6os1iee mpuemsieMble CIIOCO0bI 3/IEKTPHYECKOr0 HarpeBa /iisi MOJ0rpeBa MoYBhI B MapHUKAX U
3MMHHUX Tel/IuLax:

KocBeHHBII HarpeB CONMPOTUBIEHUEM

+In3/1eKTpUUeCcKri HarpeB

Harpes n3nyuenvem

BbICOKOUACTOTHBIN 1J1a3MEHHBIN 371eKTPOHAarpeB

Jist co3panus He00X0JUMBIX JI/Isi PAaCTe€HHH, )KUBOTHBIX M MITHIbI TEMIIEPAaTYPHBIX PeXXHMOB Ha
JKHBOTHOBOJUECKHUX (hepMax, B OBOIEXPAaHH/IHINAX, TEIUTMIAX, NTHIe¢abpHUKax UCI0/Ib3yeTCs B
HacTosAIIee BpeMs 3IeKTPOTEPMHUECKOe 000py/i0BaHHe:

TpanchopmaTopHble (MHAYKLIMOHHbIE) BOJAOHArpeBaTe/Iv MPOMBILLIIEHHOM YaCTOThI
BricokouacTOTHBIE MTacTepU3aTOPhI; TTOIYIIPOBOJHUKOBLIE TEPMO3/IEKTPUYeCKHe KOHAULMOHE DI
+2J1eKTpoKaiopudepHbie yCTaHOBKU

TenoBsie HaCOChI

MeTo/ibI YHeprocoepe;xeHHs U3 NMepeuncIeHHbIX HIDKe METO/I0B IHeprocoepe)xeHusl B
3/IeKTPOTEXHO/IOTMH, OTHOCAIMECS K CHelMa/IbHBIM:

Co3paHue MPUHLMITHMANIBHO HOBBIX U MPUMeHeHHe CYILeCTBYIOLUX SHeprocbeperaryx
CeJIbCKOXO35IMCTBEHHBIX 3/IeKTPOTEXHO/IOTMI

ABTOMaTH3aLKs MeKTPOTEXHUYECKUX YCTAHOBOK B CEJIbCKOM XO3SIMCTBE

Opranu3anys paljMoHaabHOIO UCTI0/Ib30BaHuUs M yueTa 371eKTPO3HEePTUU NPy MOMOLLU
KBa/TM(UIIMPOBAHHBIX 3KCIUTyaTal[MOHHBIX CTY>KO

+ [IlpumeHenue Ha ¢epme U TnTULePadpUKe TIpU  LIEHTPAJIM30BAaHHOM  TeMJIOCHAOXKeHUH
KOMOMHHMPOBaHHOrO0 00OrpeBa IyTeM IPUMEHEeHHs] YCTaHOBOK MeCTHOTO oborpeBa (MHQpaKpacHbIH
obsiyuaTesnib, 06orpeBaembiii 11071, 3/1IeKTPONaHe b U Ap.) AJisk TOPOCST U LbITIIST

I'paduk moTped1eHNs I/IEKTPOIHEPTUH U rOPsYel BO/bI, MMEIOIUH HANXYy/[IIHEe TeXHUKO-
KOHOMHYeCKHe I0Ka3aTe/Iu:

DJIeKTPOBO/IOHArpeBaTe/id U OTOMUTe/TbHbIE YCTAaHOBKM aBTOMaTUYeCKH paboTaroT B TIOJTHOCTBIO
aKKYMYJISIIUOHHOM pe)kKFMe B HOUHbIe Yachl «TIpoBajia» rpadyka 37MeKTpHUecKuX Harpy3oK, a ropsiayto
BOJy pa3buparoT 1o Mepe Ha[OOHOCTH B OCTa/IbHOE BPeMsi CYyTOK

DJIeKTPOBO/IOHArpeBaTe/ii U OTOMUTe/TbHbIE YCTAaHOBKM aBTOMaTU4YeCKH paboTaroT B YaCTUUHO-
aKKYMYJISILIMOHHOM PeXXHMMe, KOTJa CyTOUHOe KOJIMYeCTBO BO/bI HarpeBatoT B HOUHbIE U B THEBHbIE
Yyachl MUHUMAJTbHOM 3arpy3KH 3/1eKTPOCeTeil

DJIeKTPOBO/IOHArpeBaTe/ii U OTOTUTe/TbHbIE YCTaHOBKH BKJIFOYAIOT 110 Mepe HeoOX0AUMOCTH TI0
cBobOoHOMY rpaduKy

+ DJIeKTpOBOZIOHArpeBaTe/id U OTONUTE/IbHbIE YCTaHOBKM BK/IHOUAIOT B pabOTy B Yachl MaKCMMasIbHOW
3arpy3Ku 3/1eKTPUUeCKUX ceTei
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HPI/I Harpese BO,E[OHPOBO,Z[HOI‘/’I BO/JbI €€ YAE€/IbHO€ 3JIEKTPUYECKO0€ COITPOTHB/IEHHUE:

He U3MeHAeTCAd 10 MOMEHTd MHTEHCHMBHOI'O Hap006pa30BaHI/IH

YBE/IMUMBAETCA

CHauana YBE/IMUMBAETCH, d 3dT€EM YMEHbIIAETCA B 3dBUCMMOCTH OT TOT'O, KaKKWe COJIU UJIN IIpUMeCH
PaCTBOPEHLI B BOJE U B KAKOM KOJ/IMUECTBE

+yMeHbIIaeTCs

Hawubo,1ee npuemieMsbIM /it 0060rpeBa MOPOCAT-COCYHOB U LBIIVIAT B X0/I0[JHOe BpeMs roia
AIBJIAKOTCA:

ONeKTPOHHO-TyYeBOU Harpes

[wvsnekTpruueckuii Harpes

+WH(pakpacHbIii HarpeB

TepMmosneKTpyuuyeckuii HarpeB (TepMO3JIeKTpUYECKHe T0/yIIPOBOJAHUKOBbIE  KOHAWLIMOHEPHI U
TpaHC(OpMaTopsl Teria)

YKaxuTe cBolcTBa MaTepHaJ/ia /il U3r0TOB/IEHHS HarpeBaTe/IbHbBIX 3/IEMEHTOB, Pealu3yHoIuxX
Croco0 HarpeBa CONpOTHB/IEHHEM (HanpuMep, HUXPOM):

+bosnblioe ygenpHOe 3/1eKTpUYecKoe CONPOTUBIIeHNEe

Bonbiioi TemnepaTypHbId KOSQQULIMEHT 3/IEKTPUYECKOTO CONPOTHB/IEHUS

Marible >KapOrpOUHOCTb U XKapOCTOMKOCTh

bonbiuas yzaenpHas s/eKTpyuueckast IpoBOAUMOCTb

OHeprus, MoTped/isAeMasi U3 CETH B e[IMHUIY BPeMeHH /I/Ifi HeMPOTOYHOI0 3/IEKTPO/JHOT0
BO/IOHarpeBaTe/is NMPH NOBbILIEHUU TeMIIepaTypbl HarpeBaemMoi Bojbl (MPU ee HeM3MeHHOH
Macce) U MpH OTCYTCTBUM CUCTEMbI aBTOMATHUeCKOr0 yrpaB/eHHsI:

+ He n3menurcs

YMeHBIIUTCSA

YBenuuurcs

CHauasa OyZieT yMeHbIIIaThCsl, a C MOMEHTa ITapoo0pa3oBaHust — Pe3KO BO3pacTaTh

MHAYKIUOHHBIM HarpeB B Ce/IbCKOX03:AMCTBEHHOM NMPOU3BO/ICTBEe IPUMEHAeTCS [IJIfA:

+ IToBepXHOCTHOM TepMOOOPaOOTKKM MeTa/l/TMUeCKUX AeTanell Ha MperpUsATUIX 110 PEMOHTY U
TPOU3BO/ICTBY CeIbCKOXO35IICTBEHHOW TeXHUKU, KOCBEHHOT'0 HarpeBa BO/bI

CyLIKY Y TeraoBoM 06paboTKY CeTbCKOXO3SIMCTBEHHBIX MaTepUasioB, HarpeBa Bo3/ayxa MpH
yrpaB/ieHUuHM NapaMeTpaMu MUKPOK/IMMAaTa CeJIbCKOX035ICTBEHHBIX MTOMell[eHUH

HarpeBa nipecc-nopoiiikoB, pe3uH, JepeBa, CTepUIn3aliy MPOAyKTOB, MIPUTOTOB/IEHUS MUILIU
MecTHOro 060rpeBa MOJIOHSIKA )KUBOTHBIX U MTHI[bI, 00PabOTKH KOPMOB, CEMSIH

AJITOPUTM ONTHMH3AIUH TAPAMETPOB Y1eKTPOTEPMHUYECKO# YCTAaHOBKY HauboJ/iee mpueMieMbIi
M0 TeXHUKO0-I)KOHOMHUUYECKHM I0Ka3aTe/IsiM:

[ToBbIIIaTh 10 BO3MOXKHOTO TIpe/iesia TerjaoBoi Ko3QQULIMeHT M0JIe3HOT0 [IeMCTBYsI, He OCTaHaB/IUBasICh
TIPY 3TOM Tepej; POCTOM KalMTalbHbIX 3aTPaT U SKCITyaTal[MOHHBIX U3/lepKeK

YMeHbI1aTh /10 BO3MOXXHOTO TIpe/iesia KaruTa/lbHble 3aTpaThl, IIPX TOM He obpalljasi BHUMaHHUs Ha POCT
9KCILTyaTallMOHHBIX HU3/ieprKeK

CHIXaTb 10 BO3MOXKHOTO TIpe/iesia IKCITyaTaljMOHHbIe U3/IeP)KKH, He 0CTaHaB/IMBasICh Tepej; POCTOM
KaruTa/lbHBIX 3aTpaT

+ IMonyuuTs U vccnesoBaTh GYHKLMIO AJIsi CYMMbI Y/e/IbHBIX IPUBE/IeHHBIX KallWTalbHbIX 3aTpaT U
9KCITyaTallMOHHBIX U3/lep)KeK Ha 3KCTPeMyM
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B ocHOBe JU3/IEKTPUUECKOI'0 Harpesa Jjiexat (pusnyeckue siB/IeHUs:
OnekTpoHHas nossipu3aiys (Bo30y»KjeHre TOKOB TIPOBOAUMOCTH CUTBLHBIM BHEILITHUM 3/IeEKTPUUeCKUM
T10JIEM)
+ [lunonbHasi, pelakcallioOHHasi, MeXKC/I0MHasl ¥ CTIOHTaHHast TI0/IsIpyU3aList
VonHas nonsipu3aiys
Bo30y>x/jeHre TOKOB CU/TbHBIM BHEIIIHUM MarHUTHBIM I10JIeM

Cnoco0 3/1eKTpOHarpeBa, HCIo/Ib3yeMbli B HOBEHIIIUX BHICOKOUACTOTHBIX MAacTepU3aTopax
MOJIOKa:

VHAyKUMOHHBIN HarpeB (TOKM BbICOKOUW YaCTOTHI)

+Ins/1eKTpUuecKruii HarpeB (TOKU CBEPXBBICOKOM YaCTOTHI)

WH¢pakpacHbIii HarpeB (TOKU MOJSIpU3aLMy NIPY COT/IaCOBaHWH CIIEKTPOB)

Jla3zepHblii Harpes (Mpy BO30Y KAeHUU UH(PPAKPACHOTO CTIEKTPA U3/TyUeHuUs)

dusnyeckHe 3aK0HbI, JIe)Kallie B 0CHOBe HHAYKI[MOHHOI'0 HarpeBa

3akoH KapHo (TepmoguHamuika) U 3akoH CredaHa-bonbliMaHa (M3nyueHue)

3akoH HproToHa (KOHBeK1MS) U 3aKOH [lenbThe (TernioBble MOTOKU TEPMO3/1EMEHTOB)

3akoH BuHa (cMmellleHre CIIEKTPOB OT TeMIlepaTypbl) U 3aKOH Pypbe (TernyonpoBoJHOCTD)

+ 3akoH Papages-Makcsera (3/1eKTpoOMarHuTHasi UHAYKLMSA) U 3aK0H [xoysnis-JleHLla B MUHTerpajibHOU
(dopme (TerioTa TOKa)

V30/1Mpyioiye BCTaBKU Ha MEeTA/UTMYECKHX TPy0aX, MOABOASIUX H OTBOASLHUX BOY K
3/IeKTPOHBIM BO/[OHArpeBaTe/IsiM, yCTaHAB/IUBAKT, YTOObI:

TIPeAI0TBPATUTh pa3pylieHre TpyD 13-3a IMHEMHBIX PaCIIMPeHHH MeTasVIOB — IIPU U3MEHEeHHUH
TeMIlepaTypbl (HarpuMep, KOMIIeHCaTOpbl Ha TPyOOIIPOBOAAX TET/IOTPAcC)

+ BBITIOJIHUTH TPeOOBaHMSI MPABU/T TEXHUKHU 0€30TIaCHOCTH TIPY 3KCIUTyaTalluy 3/IeKTPOAHBIX KOT/IOB
YIIPOCTUTH MOHTaX (CTBIKOBKY) IPUMEHEHHEM YCTPOWUCTB U3 TUOKMX KOHCTPYKLUH

WCKJTIOUYUTH MPOTEKaHHe 37IeKTPUYECKUX TOKOB I10 TpyOaMm /il yMeHbIIIeHUsI UX KOPPO3UH

IIpuuniHa BBICOKOHU TeMIepaTyphbl B ra30BOM NPOMeXYTKe (B Jyre) NpH 3/1eKTPO/yroBoi CBapKe
(YKaKuTe Hanbosiee MPpUEM/IEMbIN OTBET):

Heob6xomma sHeprust 1715 BLIPbIBaHUS 3/IEKTPOHA M3 KaTOJHOTO TSITHA M SHEPTUsl [/l IPOX0XKAeHUs
3JIeKTPOHHOI'O TIOTOKA Yepe3 ra3oBbli IPOMEXXYTOK JAyTH

[Ipu Kax10M nepexo/ie mepeMeHHOro TOKa uepe3 HyJ/Ib KaToZ, ¥ aHOZ, MeHSIFOTCSl MeCTaMU U TIPOUCXOAUT
YyacTUYHas JerOHU3aLMs Ta30BOM CMecH

Beicokast TemriepaTypa cTosiba Ayry MojAep/KUBaeTCsl B OCHOBHOM B pe3yJibTaTe YIPYTUX COyAapeHui
3JIEKTPOHOB C MOJIeKy/IaMH M aTOMaMHU rasa

+ Ilo 3akony [Dxoyns-JleHlla B WHTerpaabHOM (opMe >/eKTpUueckass SHeprusi, BbiensieMas B
TI0C/Ie/JOBaTebHOM 3/IeKTPUYeCcKoil 1ieru U npeobpasyemasi B TeTIoTy, OyjeT HaubosibIleil Ha yuacTKe
L[eNH C OOJBIINM 3/IeKTPUUECKUM COTIPOTHUB/IEHHEM, T.€. B Ta30BOM ITPOMEXYTKe

ITeb KOHCTPYKTHBHOI'0 PacyeTa 3/IeKTPOTePMHUYECKOro 000py/[0BaHUS — 3TO:

+ OmnpefiesieHre TEIIOBBIX, JTEKTPUYECKUX Y Pa3MepPHBIX NTapaMeTpOB

Bri6op 060pyjoBaHus U3 UKMc/ia BbITyCKaeMOTro IMPOMBILIIEHHOCTBIO 110 KaTajioram

[TpoBepKa BO3MOXHOCTH MCITO/Ib30BaHKsI 000PY/I0BaHMUS B KOHKPETHBIX YC/IOBUSIX IKCILTyaTal[uH
OmnpefieneHre TeXHUUECKUX YCIOBUM Ha HarpeB

J/IeKTPUUYECKHI HarpeB CONMPOTHB/IEHUEM B Ce/IbCKOX03HCTBEHHOM MPOU3B0/ICTBE MPUMEHAETCA
AJIsA:

+HarpeBa Bo3/iyxa, BO/Ibl, CyIIIKa ¥ TETUIOBOK 00pab0OTKH CebCKOX03SIMCTBEHHBIX MaTePHAIOB U
KOPMOB

[ToBepXHOCTHOM 3aKaJIKH JieTasieli Ce/TbCKOX03SIMCTBEHHBIX MaIllMH, HAHeCeHHsI TTIOKPBITHH,
TIpearoceBHONM 00pabOTKH CeMSIH, CeIeKI[MOHHOM paboThI

XHUMUKO-TePMHUUECKOI 00paboTKe MeTa/lioB (a30TUPOBaHKe, [ieMeHTaIus 1 Apyrue auddy3noHHbIe
TOBEPXHOCTHBIE YIIPOUEHHUs ieTaiell Ce/lbCKOX03IMCTBEHHOW TEXHUKH M MHCTPYMEHTA)
TepM00o0OpabOTKH, HarIaBKe, pe3Ke, CBapKe, TYrOIUIaBKMX M XMMUUECKH aKTUBHBIX METasl/IOB B BaKyyMe
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CpoK c/1y)K0bI repMeTH3MPOBAaHHBIX HarpeBaTe/ieid CONpPOTUB/IEHHEM 3aBHCHT OT:
HOMMHA/ILHOTO HATIPSDKEHHUSI

+ umMc/Ia BK/IIOUEHUH U TeMIepaTypbl HarpeBaTeIbHOrO 31eMeHTa

pa3MepoB HarpeBaresist

YaCTOThI TOKA M YCJIOBUM 3KCITyaTal[uu

BpiOop THNA HarpeBaTe/ieli, peajU3yIOIUX CMOCO0 HarpeBa 1eKTPUUYECKHUM COMPOTHBJ/IEHHEM
3aBHCHT OT:

Heo6xo1Moii MOLL{HOCTH

+¥YcoBUM 3KCIITyaTaum

[MTuraroriero HarpsHKeHUs

Criocoba BK/IHOUeHUst

B 3/1eKTpoKaiopugepHbIX YCTAaHOBKAX NPUMEHSIeTCA:
+KocBeHHbIM Harpes

VHAYKLMOHHBINA Harpes

[wvsnekTpruueckuii Harpes

[Ipsimoii HarpeB CONpPOTUBJIEHHEM

B mapHMKax ¥ TeIUIMIax /1A 3/IEKTP000orpeBa rpyHTa NPUMEHSIeTCA:
VHAYKUIMOHHBIN Harpes

+Harpes conpoTuBieHrem

TepMo31eKTpruyeCcKuii HarpeB

WH(pakpacHbIii HarpeB

JIsi MeCTHOro 000rpeBa B MOMeIeHHUSAX /I/If COAeP)KaHHs MOPOCAT UCII0/Ib3YIOTCS:
OJIeKTPOKOTE/IbHbIe

+3DJ1eKTpooborpeBaeMble MOJbl, TerIbie KOBPUKH

[1pUTOUYHO-BBITSKHBIE BEHTU/ISILUOHHbIE YCTaHOBKHU

OneKTpoKanopugepHble YCTaHOBKH

ITocTosiHHasA BpeMeHHM HarpeBa 3aBHCHUT OT:

+Ter106MKOCTU HarpeBaeMoro Teja U TelulionepeAauu B OKPY Karollyto cpeiy
Mo1jHOCTH HarpeBaTeIbHOW yCTAHOBKU

Bpemenu Harpesa

TemniepaTypbl OKpy>Karolljel CpeJibl

Js co3paHusA HeoOXOAMMBIX /I/Isi PACTeHHH, )KMBOTHBIX U NMTHLHI MapaMeTPOB MHUKPOK/IMMAaTa
(TeMnepaTypa, B/JIaXXHOCTb) Ha JXMBOTHOBO/JUeCKHUX (pepMax, B OBOIeXPaHM/IMIIAX, TeI/IMI|AX,
nrunedadpruKax UCMO/Ib3yeTCA B HACTOAIIEe BPeMs 3/IeKTPOTEPMHYECKOe 000py/A0BaHHe:
TpancdhopmaTopHble (MHAYKLIMOHHBIE) BOJAOHArpeBaTe/Iv MPOMBILLIEHHOM YaCTOThI
[TonynipoBogHUKOBBIE TEPMO3JIEKTPUUECKUE KOHAULIMOHEePhI

+2J1eKTpoKasiopudepHbie yCTaHOBKU

TenoBsie HaCOChI

Jins1 00/1yueHus IOPOCAT-COCYHOB MPUMEHSIOT:
ONeKTpPOHHO-TyYeBOU Harpes

JlazepHblli HarpeB

+WH(pakpacHbIii HarpeB

TepMo31eKTprUyeCcKuii HarpeB
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Hau6osiee mpuem/ieM0 M0 TeXHHMKO-3KOHOMHYECKHM IMOKa3aTe/IAM HampaB/ieHHe ONTHMHU3aLUu
NapaMeTpoB 3JIEKTPOTEePMHUYeCKHUX YCTaHOBOK, CBA3aHHOE C:

[ToBebIlLIEHMEM 10 BO3MOKHOT O Mpe/iesia TerIoBoro Ko3(guiiveHTa moJjie3Horo JAelCTBUs
YMeHbIlIeHUeM [0 BO3MOXXHOTO TIpe/ie/ia KaluTa/lbHBIX 3aTpaT, He oOpailas BHMMaHWe Ha pPOCT
9KCIITyaTallMOHHBIX HU3/iepKeK

CHrKeHMeM [0 BO3MO)KHOIO TpeJiesia 3KCILIyaTalMOHHBIX M3[|ep)KeK, He OCTaHaB/IMBasCh Iiepef,
POCTOM KalMTaIbHbIX 3aTpar

+ITonyyeHreM U Mccie[jOBaHHUEM Ha SKCTpeMyM (YHKLWHI /17151 CYMMBI Y/ieJTbHbIX TTPUBeJEHHBIX 3aTpaT

B ocHoBe co3/jaHUsl HOBeHIIMX TEPMO3JIeKTPHUYECKHX MOIyNPOBOJHUKOBBIX TPaHC(OpMaTopoB
TeN/I0ThI HAX0AATCA (pU3HYecKHe MpoIecchl:

Bo3HUKHOBeHHsI KOHTaKTHOW pa3HOCTU TOTEHLMaJoB B CIasix JBYX Pa3HOPOJHBIX TPOBOJHUKOB
(adbdekT 3eebeka — BOSHUKHOBEHHE TEPMO3/IC)

HarpeBa opHoro criasg TepmosjemMeHTa U OXJI&KAEHHs JAPYroro crnasi Ipyd MPOTeKaHWM MOCTOSIHHOTO
TOKa B 3JIEKTPUYECKOH 1eu C TepMo37eMeHToM (3¢ ekt [lenbThe)

ONeKTPOHHOW W [AbIDOYHOW TIPOBOJAMMOCTH  IOMYIPOBOJAHUKOB, HMEIOLUX COOTBETCTBEHHO
OTpHLiaTe/IbHbIE U TT0JIOKUTeIbHbIe 3HaUeHUs KO3((ULIMeHTOB TePMO3/IC

+B ocHOBe HaxoJATCS BCe BhILLENIepeurCc/IeHHbIe (PU3nYecKre MpoLecChl COBMECTHO

VHdpakpacHbIi criocod 3/1eKTPOHarpeBa NPUMEHSIETCA B Ce/IbCKOX03AHCTBeHHOM MPOU3BO/ICTBe
AJIA:

[TogorpeBa Bobl, )KUAKAX KOPMOB, XUMUKO-TEPMHUECKOH 00pabOTKH MeTaslioB

+MecTHOTO 371eKTPO0OOTrpeBa MOJIOJHSIKA )KUBOTHBIX U MITHLIBI, CYIITKH CE/TbCKOXO03SIMCTBEHHOT'O ChIPb,
racTepusariii MOJIOKa

BbICOKOUACTOTHOKOHBEKTUBHOM CYIIIKHM 3€pHA, PUTOTOBJIEHUS MHUILH, CeIeKLIHOHHOW paboThI
HaHeceHus IOKPLITHH, TIPeATIOCeBHON 00pabOTKU CeMSH, XMMHUKO-TePMHUYeCKor 00pabOTKH MeTaslioB

Y ae/IbHYH0 MOBEPXHOCTHYIO MOIIHOCTH MPH JIyYeBOM TeIJI000MeHe OTpe/esisiioT M0 3aK0HY:
HreroToHa

+Ctedana-bonbiMaHa

dypbe

Jlenua-/>xoynis

XapakTepHOH 0C00eHHOCTHI0 WH(PAKPACHOT0 HAarpeBpa Mo CPAaBHEHHUI) C HArpeBOM H3/TyUYeHHeM
SIBJIAETCSA TO, UTO:

3aKOHBI TETUIOBOTO U3/TyueHus Tes [11aHka 1 BuHa iexxat B 0CHOBe MH(PAKpaCHOTO Harpepa, a 3aKOHbI
TeryioBoro usnyudeHus Ten Credana-bonbimana n Kupxroda — B 0CHOBe HarpeBa u3iyueHUeM

+CrnekTp  W3/My4YeHUS] WCTOYHMKOB  MH(PAKpPaCHOrO HarpeBa COOTBETCTBYeT  ONTHUYECKUM
XapaKTepHUCTUKaM HarpeBaeMbIX Te/l B MH(paKpacHOUW 00/1aCTH, WU JPYTUMU CI0BaMH, U3/TydaTe/TbHbIe
XapaKTepUCTUKY U3/TyuaTeisi, COOTBETCTBYIOT MOTJIOM]aTe/IbHbIM XapaKTePHUCTUKAaM HarpeBaeMbIX TeJl
VIHTeHCUBHOCTbL HarpeBa U3/y4eHHeM Ha TIOPSJIOK BbIllle MHTEHCMBHOCTH UH(PAKpaCHOT0 HarpeBa rpu
BBICOKHMX TeMIIepaTypax U3/yuaresis

[171s1 HarpeBa YMCTOTO BO3/[yXa MO>KHO TTPUMEHUTh WH(PPaKPaCHbIM HarpeB, a He HarpeB U3/TyueHueM

B 3/1eKTpoKaopu(depHbIX yCTaHOBKAaX NPUMEHAIOT CMO0COo0 Harpesa:
+ConpoTuB/eHreM (KOCBEHHBIN HarpeB)

NHayKUMOHHBbIN

WH¢pakpacHbIit

[wvsnekTpruueckuii

ﬂf[ﬂ MeCTHOro OGOFPEBa B JKMBOTHOBO/CTB€ IPUMEHAKT 3/IEKTPOTEPMHUYECKYH0 YCTAHOBKY:
BOII - 600

C®OL] - 60
DI3 — 100
+3UC - 11
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IIpy BK/IIOYEHUH TEIVIOBEHTH/IATOPOB U 3/IeEKTPOKa/10pH(ePHBIX YCTAHOBOK HY)KHO:
+BK/tOUaTh 3/1eKTpoKaoprdep, ecv BKIFOUWIICST U pab0oTaeT BEHTU/ISTOP

BBIK/TIOUaTh BEHTH/ISITOD, €C/TA BK/TFOUMJICS 3/1eKTpoKaopudep

Bk/TtouaTh BEHTH/IATOP, €C/TH BBIK/IFOUM/ICS HarpeBaTe b

[TocnenoBaTeIbHOCTh BK/IIOUEHHS HE UIMEeT 3HAUeHUsI

Bonpocs! /151 3alUThI NPAaKTUYeCKUX 3aHATUH (0IIPOC) O TeMe:
1. OSnektpuueckue Kanopudepsl U KanopudepHbie YCTaHOBKH.
2. YTO NOHMMAEeTCH 0/ MUKPOK/IUMATOM Ce/IbCKOX03AHCTBEHHBIX 3aKPBITBIX TOMEL[eHIIH?
3. TIpuHLMI AeMCTBUs 57IeKTPOTEIIOBOrO HACOCa.

4. KJ'IaCCI/IQ)I/IKaL[I/IH 3JIEGKTPDOTEPDMUUECKHNX YCTAHOBOK [Jjid PpEryjrMpoOBdHUA T[1dapaMeTpPOB
MHUKPOK/IMMaTa IT0 OCHOBHBIM ITDU3HAKAM.

5. Kakumu ontuMaabHbIMU MapaMeTpadMH XdPaKTepU3yeTCAd MUKPOK/IMMAT TEI'IJII/IL[?

6. KakuMu ONTHMAabHBLIMM IApaMeTpaMu XapaKTepU3yeTCs MMKPOK/IMMAT MTULIeBOJUeCKUX
TOMelL|eHnI ?

7. Kakumu OonTUManbHBIMU TapaMeTpaMy XapaKTepU3yeTcsh MUKPOK/IMMAT KOPOBHUKOB?

8. KakuMu onTvManbHBIMM [1apaMeTpaMK XapaKTepU3yeTCsl MUKPOK/IMMAT CBUHAPHUKOB?

9. TlpuHLMNMAIbLHbIE 3JIEKTPUYECKHe CXeMbI 3/1eKTPOKanopr(epHbIX YCTAHOBOK.

10. HasnaueHwue s/1eKTpHUYeCKUX UHKY6AaTOPOB.

11. Kakue cpescTBa MECTHOTO 3/1€KTPOOGOrpeBa MPUMEHSIOTCA B CBUHAPHUKAX—MaTOUHMKaX ?
12. Kakue cpescTBa MeCTHOro 060rpeBa NPUMMeHsIFOTCA Ha nTuiiedabpukax?

13. Kakue cpesctBa MecTHOro 060rpeBa MPUMEHSIIOTCS B TEIUITULAX?

14. Kakumu ONTUMAaTbHBIMU rapameTpaMu XapaKTepu3yeTcst MMKDOK/TMAT
KapTodeexpaHu/IHL?

15. Dnekrpoo6orpeaembie MOJIbL

16. DnexTpoobGorpeBaeMble MaHe M ¥ KOBPUKH.

17. DnekrpoTepMuyeckue yCTaHOBKM KOMOMHMPOBAHHOIO 060rpeBa.

18. Kakue crioco0bl 3/1eKTpUUecKoro 060rpesa ouBkl ¥ BO34yXa UCIO0/b3YIOTCA B TAPHUKaX?

19 OTonuTe/bHbIE J3JIGKTpDUUECKHE Tiedru [Jjid TII040rpeBa BO34yXd B KHBOTHOBOAYECKHX
MoMeIleHUAX.

20. TernoakKyMy/IMpYIOLIKE YCTPOIACTBA BEHTU/IALIMOHHO-OTOIUTE/ILHBIX YCTAHOBOK.
21. ABTOMaTH3aLMS 3/IEKTPOTEPMUUECKHMX YCTAHOBOK B TEILIMIIAX.

22. ABTOMaTH3aLM 3/IEKTPOTEPMUUECKUX YCTAHOBOK B CBUHAPHMKAX-MaTOYHUKAX.
23. ABTOMaTH3aLMs 3/IEKTPOTEPMUUECKUX YCTAHOBOK B KOPOBHMKAX.

24. ABTOMaTH3aLMs 3/IEKTPOTEPMUUECKHUX YCTaHOBOK B KapTo(e1expaHu/InILax.

25. CxeMa OTOIJIeHHsI TIOMELIeHHsI C UCII0/Ib30BaHKeM TeIJIOBOr0 Hacoca.

26. YTunmsauys TerioThl ¥ KOHAULMOHEePEL.

Taomna 4 — Kputepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koj 1 HauMeHOBaHue Kpurepuu onjeHrBaHUsI CGOPMUPOBAHHOCTH KOMITeTeHLIUU (4acCTH
WH/IMKaTOopa JAOCTHKeHHUs KOMITETEeHLIWM)
KOMIIeTeHI U1 COOTBETCTBYET OL|eHKe «3auTeHO0»
(4acTv KOMIeTeHL1H) 50-100% oT MakcHMasbHOTrO basa

CTyzieHT JeMOHCTpHpYeT 3HaHHe OCHOBHOI'O MaTepuasa Io TeMe,

N O-1nKoc-4. Opranusyer
A-1rikoc-4. Op y TIOKa3bIBaeT T1y6oKoe 3HaHUe U 31eKTPUUeCKUX Kalopu(epoB U

TEXHIHUECKOE Ka/opr(epHbIX YCTaHOBOK, ONTUMa/IbHBIX TapaMeTPOB MUKPOK/IMMAaTa
06c/y)KMBaHHe 1 PeMOHT JIISt Pa3/IMUHBIX KaTerOpyii MOMeILeH i, CBOGOHO OTlepupyeT
Ce/bCKOXO03SHCTBeHHOM

TepPMUHaMHU Y TIOHSITUSIMUA; B OCHOBHOM, CIIOCOOeH opraHu30BaTh
TEXHUKH B OpraHu3aliin TeXHUUeCKoe 00C/Ty)KUBaHHEe U PEMOHT CeJIbCKOX03HCTBEeHHON
TeXHUKHU B OpraHu3aLiu
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Tema 3. J/IeKTpoTepMHUUYeCKHe YCTAHOBKH /I/Isl IEPBUYHON 00pa00TKH, CYIIKH, XPaHEHUS U
nepepadoTKH CeIbCKOX03IHCTBEHHBIX MaTepPHa/IOB

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npagu/ibHbIll 8apuaHm u Haxcmume KHONKy «/lanee»

Jns  HarpeBa  IUIacTMace, JepeBa,  pe3uH, MO/IyIIPOBO/JHUKOBBIX  MarTepHasoB,
CeIbCKOX0351IMCTBEHHOM PAaCcTUTe/IbHOM NMPOAYKI[UM IPUMEHSAeTCA:

ONeKTpOolyroBOl HarpeB

+In3/1eKTpUUeCcKri HarpeB

ONeKTPOHHO-TyYeBOU Harpes

TepMo3neKTpruyeCcKuii HarpeB

HepocTaTKOM KOCBEHHOI0 Harpesa o CpaBHEHUI0 C NPSIMBIM HarpeBoM fIBJ/ISIeTCS:

+bonee BbICOKMI yJieIbHBIN pacXxof, 3/1eKTPOIHEPT U

HeB03MO>XXHOCTB peryiMpoBaHus MOLLIHOCTU HarpeBa

B03MO>XHOCTB MCIOJIb30BaHKs KaK [1epeMeHHOr0, TakK U IIOCTOSTHHOT'O TOKa

[ToBbIlIeHHAsT OMAcHOCThH AJIsI O00CY)KMBAIOIIer0 IepcoHasa IMpH IKCITyaTalldy 3/1eKTPOYCTaHOBOK
KOCBEHHOI'0 HarpeBa

J/MTe/IbHOE TOBBbILIEHWEe HaNpsDKeHWs Bblllle HOMHHA/IBHOTO0 Ha HarpeBaTe/IbHBIX 3J/IeMeHTax
3/IeKTPOTEePMHYECKUX YCTaHOBOK (3/IeKTPOBO/J0HArpeBare iy, 371eKTPoKaaopHu(epHble yCTAaHOBKH
| Ipyrue npu padorTe X B HOUHOE BpeMsi, KOI/ja YHEProCcHCTeMa HeJJOrpyKeHa) MPUBOJAMT K:

+ YBeJIMUEHUIO SHEePruM 3/eKTPOMAarHUTHOIrO TI0Jis, TIOT/IOLlaeMOM HarpeBaTe/ibHbIM 3/IeMEHTOM U
nipeobpa3yeMoil UM CHayajia B 37IeKTPUUECKYH0 SHEpPrur0 (SHeprur 3/eKTPUYecKOro TOoKa), a 3aTeM B
TEIVIOBYIO SHEPrMI0 B 3JIEKTPUYECKOM COTPOTUBJIEHWM HarpeBaress (mpyd criocobe HarpeBa
COTIPOTHBJIEHHEM), K TIOBBIIIEHUIO TeMITepaTypbl U CHIDKEHUIO CpOKa CyKObl HarpeBaTe/bHOTO
3/IeMeHTa, HallpuMep, HUXPOMOBOH CITUPaTd TPyOUaTOro 3/1eKTpOHArpeBaTesist

CHW)KEHHIO TeMIlepaTypbl HarpeBaTe/IbHOI0 3/IeMeHTa Y yBeJIMUeHUI0 PeaKTUBHOI'O TOKa

yBe/TMUEHUI0 aKTUBHOM COCTaBJISIOIIEN 3/IeKTPUUYECKOTO TOKa Bbillle HOMWHAJBHOTO 3HAaueHusl W,
COOTBETCTBEHHO, K TMOBBIIIIEHUIO CPOKA C/Ty>KObl HArpeBaTeIbHOTO /IeMeHTa

TOBBIIIIEHUIO KO3 (dUllMeHTa TI0/Ie3HOTO [IeHCTBUS, KO3(dHUI[MeHTa MOIHOCTY M CPOKa CIy»Obl
HarpeBaTe/IbHOrO 37IeMeHTa

Jinsi TepM0O0OPadOTKH BIa)KHBIX KOPMOB I1€/1€C000pa3H0 MPUMEHATH CI0Co0 HarpeBa:
OneKTpoAyroBoOM

+DJ1eKTPOHBIN

ONeKTPOKOHTAKTHbIN

NHayKUMOHHBbIN

K npsaMbIM crioco6aM HarpeBa OTHOCHTCS:
WHu¢pakpacHbIit

Harpes conpoTtuBnenvem

[Tna3meHHBIN

+DJ1eKTPOHBIN

IIpu gu3/1eKTpUUYeCKOM Harpese NPpUMeHATCA:
+MarsHeTpoHsl

O/1eKTPOMarHUTHbIe YMHOXXUTE/IN YaCTOThI
OneKTpoMalllMHHbIe ITpeoOpa3oBarenn

JlaMroBbIe ¥ ITO/TyIIPOBOJAHUKOBbIE FeHepaTopbl YacTOThI
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Marepuan A/ HM3roTOB/IEHHs HarpeBaTe/IbHBIX 3/IEMEHTOB, peaM3yIIUX CI0Cco0 HarpeBa
CconpoTHB/IeHHeM (HanmpuMep, HUXPOM WM (pexpasib) J0/DKEH UMETh:

bonbiuyto yenbHy0 371€eKTpUYeCcKyro NpOBOAUMOCTb

Marible >KapOrpOYHOCTb U XKapOCTOMKOCTh

+bonbioe yenbHOe 3/1eKTpUUecKoe CONpOoTHB/IEHUE

Bonbiioi TemnepaTypHbId KOSQQULIMEHT 3/IEKTPUYECKOTO CONPOTHB/IEHUS

J/leKTpUUecKas 3Heprus, NMorped/isieMasi U3 CeTH B €JUHHIy BPeMeHH TpeMsA OJAMHAKOBBIMHU
Tpy04aTbiMH 3jieKTpoHarpeBatreiavMu (TOHamu), BK/IOUEHHBIMH TEPBOHAYA/ILHO IO CXEMe
«TPeyrojibHUKa», H3MEHUTCA MPH UX MePeK/II0YeHUH B «3Be3y»:

He n3menurcs

YMeHbIIUTCS B \/5 pasa

YMeHbIIUTCS B \/g pasa
+YMeHbLIUTCSA B 3 pa3a

Ju3/1IeKTpruecKri HarpeB OCHOBAH Ha:

O/eKTPOHHOM To/sipy3aluu (Bo30y>K/jeHUM TOKOB MPOBOJUMOCTU CH/IbHBIM BHEILHUM 37IeKTPUUeCKUM
T10JIeEM)

+/IunobHOM, peslakCcaliOHHOM, MEe)XC/I0MHOM U CIIOHTaHHOM MOSIpy3aLiysxX

VonHol nonsipusanumn

Bo306y>/1IeHU1 TOKOB CHU/IbHBIM BHEIITHUM MarHUTHBIM T10/1eM

B nmacrepu3aropax npuMeHsAeTCcsl Clocod Harpepa:
NHayKUMOHHBbIN

+WH(ppakpacHbIit

JlazepHbiii

ONeKTPOHHO-Ty4YeBOU

K TexH0/I0rH4ecKuM 0CO0eHHOCTSIM 3/IEKTPOHHO-/Ty4YeBOr0 HarpeBa He OTHOCUTCS:

BricoKass KOHLieHTparys MomHocTy (1o 1014 Br/m?)

+Harpes Marepuasos B BO3/yxe

BrinosiHeHVe TepMUUecKux oneparyi Ha MUKpoZeTassix (MUKpOCXeMbl U Ap.)

BrinosiHeHVe TepMHUeCKHWX oOnepalyd C XMMHAYeCKHM aKTMBHBIMHM U TYIOIUVIaBKMMH MaTepuanamu
(Bosibpam, MmonubaeH u ap.)

K TexXHO0/I0rH4ecKuM 0COGeHHOCTSIM J1a3ePHOTr0 HarpeBa He OTHOCATCA:

HauBbICIIas I0THOCTB MOLIHOCTH (nopsigxa 10%2 Br/m?)

B03MOHOCTB OCYIIeCTB/IATH 6eCKOHTAKTHBIN HAarpeB Tejl Ha PacCTOSHUM

MexaHM3Mbl TeTJIOBOTO WM XMMHKO-(DM3MUECKOTO BO3JeCTBMS Ha MOJIEKY/ISPHOM yPOBHE IIpH
B3aMMO/IeHCTBUM C K/IeTKaMH OMO/IOrMYecKUX 00BeKTOB OCYLIeCTBSAIOTCA B BO3ZyXe

+JlasepHble BO3/JEHCTBUA OCYILECTB/IAIOTCA B BaKyyMe M CONPOBOXJAKOTCA PEHTTeHOBCKUM
W3/Ty4eHreM TIpY HeBO3MOXXHOCTH BO30Y K/jeHHs MH(PAKPaCcHOTO CIIeKTPa U3/TyueHust

Tpu oAMHAKOBBIX TPyOuaThiX HarpeBaTens (TOHa) coeguHuIM B 3Be3y 0e3 Hy/1eBOro MpPoOBO/AA.
MOoIIHOCTh, MOTped/isieMasA W3 CeTH NMPU OTK/IOHEHWHM HamnpsDKeHUs oJHoW u3 ¢a3 (Wwim npu
neperopanuu oaHoro u3 TOHoB), ymeHbI11aeTcs:

B 2 pasa

B \/g pasa
+B 2 paza
B 3 paza

17



IIpu KOHCTPYKTHBHOM PacuéTe 3/IeKTPOTEPMHUYECKOr0 000py/A0BaHUSI:

+OnpeziensitoTCs TeTUIOBbIe, 3/IeKTPUUYeCKHe U pa3MepHbIe IapaMeTphbl

BribupaeTcst o60pyoBaHMe 13 ero HOMeHK/IaTyphbl IO KaTajioram

[TpoBepsieTcst BO3MOYKHOCTD MCII0/Ib30BaHUS 000PYZOBaHUsI B KOHKPETHBIX YC/IOBUSX SKCIUTyaTalluy
OnpepensitoTcst TeXHUYeCKHe YCI0BUsI Ha HarpeB

IIpn »3/IeKTPHUECKOM pacuére HarpeBaTe/IbHOr0 3j1eMeHTa M3 HHUXPOMOBOI TIPOBOJIOKH
onpeje/IsAl0T:

DJIeKTPUUECKYIO MOIIHOCTD, TOTPe0/IsieMyo U3 CeTU

TepMuyeckoe CONPOTHB/IEHHE TEIJIOTIPOBOJAHOCTH U KO3 PULIMEHT Terjionepeaunt

+['eomMeTpuueckue pa3mepsl (AJ1MHA, JMaMeTp U Jpyrye) HarpeBaTe/IbHOr0 jieMeHTa

TemmepaTypbl pa3/MuHbIX YacTeil HarpeBaTesisi

YcraHoBuBIIasicA TemmepaTrypa Tpybduaroro 3jiekrpoHarpeBaresnsa (TOHa) mpu HoOMHHAIBHOM
HaNpsDKeHWH MUTaHuA OyAeT Han0o/IbIIas B:

BO3/IYLIIHOM TTOTOKe

+ CIIOKOWHOM BO37yXe

MIPOTOYHOM BOJie

CTIOKOMHOM BOJie

Y cTpoiicTBO /1A 3aIUTHI 3/IEKTPOTEPMUYECKOH YCTAHOBKH OT TOKOB KOPOTKOI0 3aMbIKaHHA:
D/eKTpOTeNioBoe pese

MarHUTHBIN MycKaTeb

+I1naBKre TIpeJOXpaHUTETH

PyOounsHUK

YcTaHOBHMBIIAsICA TeMmmepaTypa TpPy0uaToro HarpeBare/iss NPH HOMHHATbHOM HamNpPsHKeHUH
NUTaHusA 0yleT HauMeHbIIasi B:

HeIIoJBYDKHOM BO3yXe

BO3YIIIHOM IIOTOKEe

CTIOKOMHOM BOJie

+II0TOKe BO/IbI

YaenbHas MONIIHOCTH TpyOuaroro 3jiekTpoHarpeBatensi (TOHa), BbiiesisieMass Npy BK/IIOYEHUH
MO/] HANPSDKEHHE C eJUHUIbI TOBEPXHOCTH ero 000/10UKHU (MeTa/l/IHYeCKOi TPYOKH), 3aBHCHUT OT:
CXeMbl BK/TIOUEHUS], U Pojija TOKa

yCJI0BUH paboThI, MaTepHasia 000/10UKu (TPYyOKH) ¥ MaTeprasia HaroJTHUTE IS

yIeIbHBIX COMTPOTHUBJ/IEHUM MaTepHasia TpyOKH U MaTeprasia HarpeBaTeIbHOTO 37IeMeHTa

+ TemriepaTypbl moBepxHocTy TOHa 1 muTaroIero HarpsbkeHUsi Ha HarpeBaTe/TbHOM /IeMeHTe

MouHOCTh HUXPOMOBOI'0 NMPOBO/IOYHOI'0 HarpeBare/isi MPH yYBe/IMUYeHUH ilaMeTpa MPOBOJIOKH B
2 pa3a ¥ HeM3MeHHbIX HaNPsHKeH!UH MUTAHMS, /IMHe U TeMIepaType NPoOBOJ/IOKH:

YBemuuurcs B 2 pasa

YBemmuurcs B 3 pasa

+YBenuuutcd B 4 pasa

YBenuuurcs B 5 pas

TpH OfWHAKOBBIX TPyOuaThbiXx 3jeKTpoHarpeBarensa (TOHa) coeguHeHBI B «TPeyroIbHHK».
OHeprus, notpedsisiemass TOHamu U3 TpéxdasHoi ceTH, NPU MCUe3HOBEHUH HANPSDKEHU B OHOM
u3 (pa3 yMeHbIIUTCH:

B 2 pasa

B \/g pasa
+B 2 paza
B 3 paza
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Bonpocs! AJis 3aIMTHI NPAKTHYECKUX 3aHATHH (0MPOC) MO TeMe:
1. DnekrpoTepMUUecKre yCTaHOBKH Jijist TIEPBUYHOMN 06PabOTKM MOJIOKA.
2. ABTOMATH3AaLsI TEXHOJIOTHUECKOTO0 TIPOLIeCCa OXJIKIEHHsT MOJIOKA.
3. BbICOKOUACTOTHAs TTACTEPHU3ALIUst MOJIOKA.

4. C Kakoii 1|eJIbi0 TPOM3BOJUTCA TerjioBast 00paboTka (3anapyuBaHue, 3aBapyuBaHKe, MOJOTPEB U
Jp.) POJIYKTOB, KOPMOB U [IPYTOT'0 CebCKOX03SMCTBEHHOTO U JUKOPACTYILIeTO ChIPbS?

5. KakuMm 06pa3oM Toj [AeHCTBHEM TeIryIoThl W3MEHSIFOTCS COCTOSIHHE, CTPYKTypa U JIpyrue
(bM3MKO-XMMHYEeCKHe CBOMCTBA MaTepuanoB?

6. Kakum 06pa3oMm 10/ [eMCTBHEM TeIIOThI CO3/JAI0TCS WM Haubosiee G/IarornpusiTHbIE yC/IOBUS
JU1s1 Pa3BUTHS TI0/Ie3HBIX MUKPOOPTraHU3MOB B OMOTeXHUUECKUX TPOLIeCCax, UK TO/aBJISeTCS pPa3BUTHE
BPeJHBIX U OMAaCHBIX MUKPOOPTraHU3MOB B LiesisiX 00e33apa)kuBaHusl (CTePUIM3aL|N) POAYKIN?

7. HPI/IBE,E[I/ITE IpUMephbI TIpUMEHEeHH SHEKTpHQECKOﬁ SHEPrvrv " 3JIEKTPUYECKHUX YCTAHOBOK IIpH
CYIIKe 3€pHd, dKTUBHOM €TI0 BEHTU/IMDOBAHWH.

8. Kak cywiar oBOLH, I/I0/bI?
9. Kaxk rosy4aroT Cyxoe MOJIOKO, SUUHBIA MeJIaHX U APYTYIO TOZ00HYI0 TPOAYKLUIO?

10. PacckakuTe 0 KOHBEKTMBHOM CIOCOGE CYIIKH PAaCTUTENBHOTO CebCKOXO3SHCTBEHHOrO
ChIPbS, IMKOPACTYIL[ero MUIIeBOT0 U JIeKapCTBEHHOTO ChIPbsi (CeHO, JieH, TpUbbl, KUTIpel, srofbl).

11. B uem npeumyLiecTBa U HeJOCTaTKM MPUMEHEHHsI 3JIEKTPUUECKOr0 Harpesa jisi TerjioBOM
00pabOoTKM U CYIIKH CeTbCKOX035THCTBEHHBIX MaTepUasioB?

12 Y cTaHOBKMU aKTHBHOI'O BEHTHU/INPDOBAHUA 3€PHA.
13 HPI/IHL[I/IHI/IaJ'IBHaH 3JIGKTpHUUECKad CXeMd YIIpdBJ/I€HUA 6YHKepOM dKTUBHOI'O BEHTU/IMPDOBAHUS.

14 Kakue oX/lagnTe/IbHble YCTAHOBKKW IIDUMEHAKOTCA [JIA CO34dHUA HaAyleXallquX YCJIOBHﬁ
XpaHEHUA CeJIbCKOXO03SIMCTBEHHBIX HpO'ELYKTOB?

15. CymmnbHbie 3/1eKTporneyn s MosydeHus CyXohpyKTOB.
16. DnekTporepMuuecKre yCTaHOBKH [/ CYIIKH CEHO-COJIOMUCTBIX MaTePHasoB.
17. TIpeumyiecTBa MHGPAaKPaCHOl CYIIKHU 10 CPABHEHUIO C KOHBEKTUBHOIA.

18 BHeKTPOTepMOpaAI/IaL[I/IOHHbIe CYLIWJIKHM C HMCTOYHHUKAMH I/IH(l)paKpaCHOFO H3/1ydyeHusa ajad
JIAKOKPACOYHbIX HOKprTHﬁ, r'pa”HyJ/IMPpOBAHHBIX KOPMOB, 3€pHd, CeMSH IMMOACO/THEUHHKA, 0BOH.[€I>1.

19 BricokouacTOTHBIE CYLIWJIKHM JU3/IEKTPUYECKOI'O Harpesd.

20. YcraHoBky MH(pPaKpacHOro HarpeBa /il MAcTepU3ALUM YKCyCa, (PPYKTOBBIX, ArOAHBIX M
OBOILIHBIX COKOB.

21 Y cTaHOBKU MUWKPOHWOHHW3allUuH Q)ypa>KHoro 3€pHa [Jid TIOBBILIEHUA €ro IiepeBapyvBdA€MOCTH
IpH IIOAT0TOBKE K CKdAPMJ/IMBAHWIO YKUBOTHBIX.

22. Vicrionib30BaHKUe Jla3epHBIX 3/IEKTPOTEPMUUYECKUX YCTAaHOBOK TIPU TIPEJNIOCEBHOM 06paboTKe
CeMsiH, B CeJIeKIIMOHHOM paboTe, Py 00paboTKe MHKYOALMOHHBIX S,

23 B uem ocHOBHOI1 TMPUHLUIT dKTUBHOT'O BEHTU/IMDOBAHUA U KOHBEKTHUBHOM CYH_IKI/I?

24. Kakoe 3/1eKTpooOOpyJOBaHWE TIPUMEHSIOT W  KaK YCTPOeH OyHKep  aKTUBHOIO
BeHTWIWPOBaHYs 3epHa?

25. ABTOMaTH3aLMs MPOLIECCOB aKTUBHOIO BEHTU/IMPOBAHKs CeHa, 3epHa, CKOILIEHHOMN TPaBbl.
26. TIpeayioxuTe CBOU CrIOCOObI ¥ YCTPOUCTBA It CYILKU SIOJIOK.

27. Tlpegyoxute CBOM CIOCOObI M yCTPOWCTBA [JIs CYILKM H3OMALMM 3JIEKTPOOOODY/I0BaHUS
TI0C/Te PEMOHTA.

28. Tlpegioxure CBOM CrOCOOBI W YCTPOWCTBA I CYLIKA W3MEIbYEHHOTO KapToders,
JIEKapCTBEHHBIX PaCTEeHUH, TPHOOB.
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Taouna 5 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koj 1 HauMeHOBaHue Kpurepuu orjeHrBaHusi CQOPMHUPOBAHHOCTH KOMITeTEHLIUU
WH/IMKaTOopa JAOCTHKeHHUs (4acTv KOMIeTeHLMH)
KOMIIeTeHI U1 COOTBETCTBYET OL|eHKe «3auTeHO0»
(4acTv KOMIeTeHL1H) 50-100% oT MakCHMasbHOTro basiia

CTyJieHT leMOHCTPUpYeT 3HaHWe OCHOBHOI'O MaTepuasa Io
TeMe, TIOKa3bIBaeT T/Iy00Koe 3HaHKe ¥ TIOHUMAaHHe LieJiei
TEeTJIOBOM 00paboTKM (3araprBaHue, 3aBapyUBaHue, TTOIOTPEB U
Jp.) POJIYKTOB, KOPMOB U [IPYTOT0 CebCKOX03SiCTBEHHOTO U
JMKOPACTYILETO ChIPbsi, CBOOOZHO OTIepUpYeT TePMUHAMU U
TEXHUKH B OpraHu3aliin TIOHATHSIMU; B OCHOBHOM, CTIOCOO€H OpraHM30BaTh TeXHUYeCKOoe
o0cy>KMBaHUe U PEMOHT Ce/TbCKOXO035IICTBEeHHOM TeXHUKU B
opraHu3aluu

N-1nkoc-4. Opranusyer
TeXHUUECKOe 00CTy)KMBaHUe U
PEMOHT Ce/IbCKOXO035ICTBEHHOM

Tema 4. J1eKTpoIMTHYECKOe 000py/[0BaHHe PEMOHTHOT'0 IIPOU3BO/ICTBA.
BhITOBBIE 3/IeKTPOHArpeBare/ibHbIe MPUOOPHI

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npagu/bHbIll 8apUaHmM u Haxcmume KHONKy «/lanee»

NHAYKIMOHHBIE YCTAaHOBKH BBICOKOM YacTOThI B Ce/JIbCKOXO03SHCTBEHHOM INPOU3BOJCTBE
MPUMEHSIIOTCS AJIS:

+IToBepXHOCTHOM TepM00OOpabOTKMU (HampuMep, 3aKalKh) MeTa//TMUeCKUX JeTaseid Ha MpeArpUATHAX
110 PEMOHTY ¥ TEXHUUECKOMY CepPBUCY CeThCKOX03MCTBEHHON TeXHUKU

Cylmiku | TeruioBo 00pabOTKM CembCKOXO035MCTBEHHBIX MaTepuaoB, HarpeBa BO3/yXa TIpH
yTpaB/ieHUH MapaMeTpaMyi MUKPOK/IMMAaTa B KUBOTHOBOJUECKUX U TITUL[EBOJUECKUX TTOMeIL[eHUAX
HarpeBa npecc-nopolkoB, M1acTMacc, pe3uH, JepeBa, CTepUIM3aLiy MpoyKTOB

MecTHOro 060rpeBa MOJIOHSIKA )KUBOTHBIX U MTHI[bI, 00PabOTKU KOPMOB, CEMSIH

JI/isi IOBePXHOCTHOM 3aKaJ/IKH ieTajiell U3 yrjiepoANCTON CTa/lu IPUMEeHsAeTC:
[1na3mMeHHbBIN HarpeB

+WHAyKUMOHHBIN HarpeB

WNonHbIl HarpeB

vanekTpuyeckuii HarpeB

K TexXH0/I0ruuecKuM 0CO0E€HHOCTSM HOHHOI0 /IeKTPOHArpeBa He 0OTHOCATCS:

[Tpouecchl Auddy3HOro MOBEPXHOCTHOTO yIpoueHUsi (a30TUpOBaHUe, LieMeHTalusi U [p.) JeTajeu
CebCKOXO035IMCTBEHHOW TeXHUKHM W UHCTPYMEHTa, TMpOoTeKarolde MpU CKOPOCTH AU(Qy3urd UOHOB B
MeTaJl/l, MpeBbilIatoleli CKOPOCTh OCaK/eHHsI NOHOB

[ToBblIllIeHHEe TIPOW3BOJUTETLHOCTH HOBEMIIIMX YCTAaHOBOK HWOHHOrO HarpeBa 6Oosiee uem B 10 pa3 1o
CPaBHEHUIO C XUMHUKO-TEPMHUUECKOH 00pabOTKOH B IJIa3MEHHBIX IeYax MPH CYL[eCTBEHHOM CHIKEHWU
5Hepros3arpaT Y MOBbILLIEHUH KaueCTBeHHBIX M0Ka3aTesiel B 2-5 pa3

+[11s BO30OYKZEHUs] TUIa3Mbl HCIIO/Ib3YIOT MCTOUHMKM TI€PEeMEHHOTO TOKa BBICOKOW YaCTOTHI C
BBIXO/IHBIM HarpsbkeHueM [0 [1eCITKOB BOJIbT

[Tporieccbl TIOBEPXHOCTHOTO TIOKPBITHS IyTeM MOHHO-TIJIa3MEHHOI'0 HarbUIeHUs] MPOMCXOJST TpU
CKOPOCTA KOH/IEHCALIUM MOHOB, TIpeBbIlIaloIlell CKOpPOCTb UX Aud@y3HOro B3aUMOJENUCTBUS C
TIO/I/I0>KKOM
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BbiTOBble MHMKPOBOJ/IHOBBIE CBepxXBbICOKOUacToTHble (CBY) ycraHoBKH [/ TOAOrpeBa M
NMPUr0TOB/IEHNS MHUIIA OTHOCATCA K 3/IeKTporneyam:

BbICOKOUaCTOTHBIM UHAYKLMOHHBIM

+/JAs/1eKTpUYeCKUM

O/1eKTPOHHO-/Iy4YeBbIM

OJ/1eKTpoTepMUYeCKUM UH(PaKpaCHOr 0 HarpeBa

O/IeKTPO/AyroBoM Croco0 HarpeBa MPUMEHSIETCS B arponpoMbIIILIEHHOM KOMILIEKCe JIJisi:
XHUMUKO-TePMUUECKON 00pabOTKH MeTasuioB (a30TMPOBaHUE, 1[@eMEHTAl[|sl, TIOBEPXHOCTHOE MOKPHITHE
MeTaJl/IoB)

+3eKTPOCBapKH, pe3KH, HallJIaBKU MeTaJlJioB

CyLIKY ¥ Ter0BoM 06paboTKY Ce/TbCKOXO03SMCTBEHHBIX MAaTEPUAIOB U KOPMOB

HarpeBa gu3/1eKTPUKOB U MOTYTIPOBOJHUKOB, CYIIIKU CEMSIH CeIeKI[MOHHBIX 1[eHTPOB

VIHAyKIMOHHBIA CI0C00 3/IeKTPOHAarpeBa MPUMEHSIETCA B arponpoOMBIILIEHHOM NPOU3BO/CTBe
AJIA:

HarpeBa Bo3/yxa, CYILIKM 1 TEIJIOBOM 00pabOTKH CeTbCKOXO035ICTBEHHBIX MaTePHAIOB M KOPMOB
HaHeceHus IOKPBITUH, TTPeATIOCeBHOM 00pabOTKH ceMsH

MecTHOro 3/71eKTpo0b0rpeBa MOJIOJHSIKA )KUBOTHBIX U MTTHLIbI

+IToBepXHOCTHOM 3aKa/lK{ CTa/JbHBIX JleTajed, HarpeBa I0J, TepMOOOpabOTKy U TJIaCTUUECKYHO
JedopmMariyio MeTayioB, KOCBEHHOT'O HarpeBa BO/Ibl U IPYyTMX MaTepUasioB

Ju31eKTpruecKuil crnocod 3/ieKTpOHarpeBa NpUMeHsIeTCsl B arponpoMbIlIIeHHOM MPOH3BO/ICTBe
AJIA:

TepM00o6pabOTKM TYromnyiaBKUX U XUMUUeCKH aKTUBHBIX META/I/IOB B BaKyyMe

MecTHoro 3/71eKTpo0ob0rpeBa MOJIOJHSIKA )KUBOTHBIX U MTTHLIbI

+HarpeBa [JU31€KTPUKOB U TIO/IyTIPOBOJHUKOB, CTePUIM3aLMd TPOAYKTOB, TPUTOTOBJIEHHUS THILIH,
CeJIeKL[MOHHOW PaboThI

HarpeBa Bo31yxa, BOZbl, TTIOUBbI, METAJIJIOB

VloHHBII CrI0C00 3/1eKTpOHAarpeBa MPUMeHSAETCs B arponpoMbIIIIEHHOM MPOU3BO/ICTBe AJIA:
[TnaBKy, pe3ku, TepMo0OpabOTKU METasIOB U CIIaBOB

+/oHHO-TI/1a3MeHHOT0 a30TUPOBAHUS, LieMeHTAaLMK, IOBEPXHOCTHOTO MOKPBITHSI METaJJIOB
[MTojorpeBa Bo3/yxa, BO/Ibl, )KUAKUX KOPMOB

[MTpeanoceBHOM 00pabOTKU CeMSsH, CeIeKIIMOHHOM paboThI, CTEPUTH3aLIMH ITPOAYKTOB

B 3/1eKTpHuecKoi Ayre BO3HHKAaeT BbICOKasi TeMIlepaTypa, MOTOMY UYTO:

Heobxoauma sHeprust [jisi BbIPDbIBAaHUS 37IEKTPOHOB M3 KaTOAHOTO TISITHA U SHEPTrHs /ISl TIPOX0XKAeHUs
3JIEKTPOHHOTO TIOTOKA Uepe3 ra30BbIii TPOMEKYTOK AYyTH

[Ipy mepeMeHHOM TOKe KaTOJ[ ¥ aHOJ, MEHSIIOTCS MeCTaMd, U TIPOUCXOJUT YacTHUHas AerOHU3al[us
ra3oBOM cMecHu

+BbIcoKast Temriepatypa CToj0a Ayry Mo/iep>KUBaeTCsi B OCHOBHOM B pe3yJibTaTe YIPYTryuX COyAapeHui
3/IEKTPOHOB C MOJIeKYy/IaMU ¥ aTOMaMU Ta3a

ITo 3akonHy /[Ikoyns-JleHIla B HWHTerpasbHOM (opme 37eKTpuueckas >Heprusi, rpeobpasyemas B
TEIUIOBYIO SHEPrHvIo, B IOC/IeI0BATe/bHON 3/eKTPUUECKOW 1jenu OygeT Haubosibllield Ha ydacTKe C
HauOOJILIIINM 3/IEKTPUUYECKMM COTIPOTHUBJIEHHEM, T.€. B CTOJI0€ 3/IeKTPUUECKOU yTH

NHAyKIMOHHBIN HarpeB OCHOBAH Ha 3aKOHAX:

Kapno (Tepmogunamuka) u Credana-bonbliMaHa (M3nyueHue)

HrerotoHa (koHBek1us) U [lenbThe (TenioBble MOTOKU TeII03/1EMEHTOB)

BuHa (cMmelrieHre CcrieKTpOB OT TeMIiepatypbl) U Pypre (TeryionpoBoSHOCTD)

+®apajes-MakcBenna (3/71eKTpoMarHuTHasi WHAYKUMS) U [Dkoyns-JleHnla B WHTerpanbHOM (opme
(TerioTa TOKa)
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XapaxkTep mepexojHOro nporecca UsMeHeHHUs1 TeMIepaTypbl BO BpeMeHU NPH Harpese Teja JJisi
H/leaTu3MpoOBaHHOro0 ciay4vas (Tel0 OJHOPOAHOE, NMPHU OTCYTCTBMM MNOTepPb Macchl U IOTEpPb
TEeIJIOBOM 3HePruM B OKPYXXaWIyl0 CpeAy B IpoLecce HarpeBa, MpPH MOCTOSTHHOM 3HaueHUH
MOIIIHOCTH, MO/BOAMMOM K TeJly /i/I1 U3MEeHEeHHUs ero TeIli0Co/iep)KaHus, MPU Hy/IEBbIX yYC/10BHUAX)
umeeT BHJ (B (PYyHKI|UM BpeMeHH):

OKCIIOHeHTbI

[TapaboJibl

+ Temneparypa BO BpeMeHH YBeJINYMBAETCS 110 JTMHEeHHOMY 3aKOHY

CHauara TemriepaTypa pacTeT I10 9KCIIOHeHTe, a 3aTeM I10 rapabose

OCHOBHBIMH NapaMeTpPaMH, XapaKTepHU3yIIMMH Pe)XXUMbI MHAYKIJMUOHHOI'0 HarpeBa, siBJISIIOTCA:
BenmunHa 371eKTpruyecKoro HanpspkeHust

Mo1HOCTb YCTaHOBKM U KO3 (ULMEHT MOLHOCTH

+ YacroTta ToKa 1 K03()(pULIMeHT 110J1e3HOT0 eHCTBUS

OneKTprUYecKoe CONMPOTUB/IEHNE U MarHUTHAsi IPOHULIAEMOCTh

IIpu TensioBoM pacueTre 3/1IeKTPOHArpeBaTe/is onpeje/IsioT:
[vameTp HUXPOMOBOM TIPOBOJIOKH

+ MolHOCTh HarpeBareJis

Jmviny civpanu

Hanpsokenune cetu

VICTOYUHMKOM THTaHUS /ISl 1eKTPOCBAPKHM B IOJIeBBIX YCJIOBHUAX Ce/IbCKOX03ACTBEHHOIO
NMPOU3BO/CTBA AB/IACTCA:

+I1epeaBUrKHAas 3/IEKTPOCTAHLIMS C TETJIOBBIM /IBUTaTeleM M CBApOYHBIM TpaHCPOpPMaTopoM
AxkymynsiTopHast GaTapest

CBapoyHbIi BBITIPSMUTE/Tb TpeX(a3HOTo TOKa

CBapoyHbIii cTabUIM3aTOP HaMPsDKEeHHs

J/IeKTpUYeCKHH anmnapar, 00ecneurBaoUi HY/IEBYI0 3alIUTY 3/IEKTPHYECKHX YCTaHOBOK:
ABTOMaTHYeCKUl BBIK/IFOYATe b C 3/IeKTPOMAarHUTHBIM pacLienuTesieM

ABTOMaTHYeCKU BBIK/IFOUaTe b C TETVIOBBIM pacLiernuTesieM

OJ/IeKTpOTeIIoBoe peje

+ MarHuTHbIi Myckareb

J/eKTpUUYecKasi CBapouyHas Ayra Kjiaccupuiupyercs:
[To BetMUMHe 37IEKTPUUECKOT0 TOKA U HaMpsDKEHUsT

+ITo poay TOKa ¥ OKpY’Karolljei AyTy cpefie

ITo Buy MaTepraia CBApUBAEMbIX TTOBEPXHOCTEH

[To mosIpHOCTH 371eKTPO/ia M CBapHMBaeMOM JieTain

J/IeKTpUUYeCKUH HarpeB CONMPOTHB/IEHUEM MPUMEHSeTCA B Ce/IbCKOX03ANCTBEHHOM MPOU3BO/CTBE
AJIA:

+HarpeBa TBep/pbIX, >KMJKUX U Ta3000pa3HbIX Te/, HAIIPUMeEP, CYIIKa CeTbCKOXO3SMCTBEHHOIO ChIPbS,
TeryioBass 00paboTKa KOpPMOB, TIOJJOTPEB BO/bI, OINTHMH3allMs TlapaMeTpOB MHKPOK/IMMara B
’KUBOTHOBOJYECKHX U NTULIEBOAUECKUX TTOMeEIeHUSIX

[ToBepxHOCTHOM 3aKa/IKu [leTasiell CelbCKOXO035MCTBeHHBIX MalllMH, HaHeCeHUs aHTUKOPPO3MOHHBIX
MOKPBITHM, MPeANIOCEBHON 00pabOTKK CeMSH, CeTeKIIMOHHON paboThl

XHUMHUKO-TePMUUECKON 00pabOTKH MeTa/uIoB (a30TMPOBaHMeE, IIeMEHTalus W Apyrue Audd@y3roHHbIe
TOBEPXHOCTHbIE YIIPOUeHUs ieTalel CeTbCKOX0351MCTBeHHOW TeXHUKU U UHCTPYMEHTA)
TepmoobpaboTKy, HarIaBKH, pe3kKH, CBApKH TYTOIIABKUX U XUMHUUECKH aKTUBHBIX METAJI/IOB B BaKyyMe
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JI/Is1 pe3Ku MeTa/I/IOB M UX CIJIAaBOB PUMEHSIeTCA:
WNonHbIl HarpeB

+I11a3MeHHBIN HarpeB

Tepmo3/ieKTprUueCcKUii HarpeB

WNHyKUMOHHBIN HarpeB

Ji/isi TOUeyHOM Y OBHOM CBapKH JIMCTOBOM /leTa/IM IPUMEHAeTCs:
WH(pakpacHbIii Harpes

+3DJIeKTPOKOHTaKTHBIN Harpes

VHAYKUIMOHHBIN Harpes

ONeKTpOoyroBOl HarpeB

IIpu MHAYKIIMOHHOM HarpeBe NNPUMEHATCA:
MarzeTpoHbl

O/1eKTPOMarHUTHbIe YMHOXXUTE/IN YaCTOThI
+DeKTpoMarH1THeIe TpeoOpa3oBaTeny
3BYKOBbIe I'eHepaTopbl YaCTOThI

Bonpocs! 111 3alUThl NPAaKTUYeCKUX 3aHATUH (0IIPOC) 0 TeMe:

1. Knaccugukaiys 3neKTpuyecKux rneueii CornpoTUBIEHHUS.

2. YcsioBHble 0603HaUeHHs TUTIOBBIX TeYeld COTPOTHBIIEHUS.

3. KamepHble 3/1€KTporieuy peMOHTHBIX MpeApUATHIA.

4. DyeKTpuUYecKre BaHHBI /i1 TEPMUYECKOW 00pabOTKM MeTa/UTMYeCKUX HW3JeNVid B JKUIKUX
TeIJIOHOCUTE/ISIX (Macsia, 111eJ1I0UM, pacIiyiaBbl COJIeN).

5. OnektpocBapouHoe 060py/i0BaHKe U ero KiaccuduKarusi.

6. EauHas cucreMa 00603HaueHHI CBapOUYHOTO 000PY/0OBaHMSI.

7. Knaccudwukauysi o00py/10BaHus [jisi KOHTaKTHOM CBapKH.

8. BbICOKOYACTOTHBIE YCTAHOBKY UHAYKLIMOHHOTO CKBO3HOT'O HarpeBa (TUre/IbHbIe TIeUH).

9. VIHAyKUMOHHBIE 3aKa/0YHble YCTaHOBKHM cpefHel yacToThl (o 10 kI'wy).

10. MHAyKUMOHHBIE BCIIOMOraTe/bHble YCTAHOBKU [/I1 HarpeBa, 3aKaJKy, I/1aBKW, MalKW, JTUTbs
MeTaJljIoB.

11. OcHoBHBbIE TEXHUYECKHE JaHHbIe HEKOTOPBIX MHAYKLMOHHBIX YCTaHOBOK.

12. DnekTpoTepmMuyecKye yCTaHOBKHU [JV3/IeKTPUYECKOr0 HarpeBa.

13. MoeuHble MallIMHbI U BaHHBI C 37IEKTPONOJOTPEBOM.

14. DnekTporiofiorpeB ABUraTesell TPAKTOPOB U aBTOMOOW/Iel B 3UMHEE BPeMSI.

15. DnekTponposorpes TpyOOIIPOBO/IOB U pe3epByapoB.

16. BbITOBBIE 3/1€KTPOHArpeBaTebHble MUKPOBOTHOBBIE T1eUH.

17. HanosnbHble ¥ HACTObHBIE 3/1I€KTPOILIUTHI.

18. Crernanu3upoBaHHbIe npubopbI C VMH(paKpacHbIMU oborpeBaresisMu
(3/1eKTpOLIALTBIUHULIBL, 3/IEKTPOTPUIIH, POCTEPHI U TOCTEPhI)

19. D/1eKTPOKOHBEKTOPHI Y 3/IeKTPOKAMUHBI.

20. DnekTpopaauaTopsl (TaHe bHbIE ¥ CeKI[MOHHbBIE) M1 00IIero OTOM/IeHHs TOMeIIeHHH.

21. OnekTpuueckre YallHWKH, CAMOBapbl, KUTIITUIbHUKU.

22. BbITOBBIE aKKyMYJISILIMOHHbIE BOJIOHArpeBaTeI HU3KOTO [JaB/IeHUSL.

23. OnekTpuuecKre yTHOTH, TPe/KH, (PeHbl.

24. DneKTponasiyibHUKH, MPUOOPHI [Jis CBApUBaHUS MOJTMITU/IEHOBOU TIIEHKH.

25. Ha3oBuTe THIIOBBIE JIEKTPOHArpeBaTe/d, MPUMeHsieMble B ObITOBBIX 3/IEKTPOTEPMUYECKUX
npubopax. B uem ux oT/iiuMe OT HarpeBaresel IPOU3BOJCTBEHHOTO Ha3HAUeHus1?

26. OnuimMTre yCTpPOMCTBO, NMPUHLMI AEWCTBUS U MPeuMyllleCTBa MUKPOBOJIHOBOW 3/1EKTPOIeYU
JUIsl TIDUTOTOBJIEHUS] MUIIMA. YTO C/Iy)KUT MCTOUYHUKOM ITUTaHWS Teud, Osarofapsi KaKuM CBOMCTBaM
3JIEKTPOMAarHUTHOT'O TOJIsI IOCTUTal0OT BbICOKOKAUeCTBEHHOM TerioBoi 06paboTKY MPOAYKTOB?
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Taouna 6 — Kputepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[HH

KOA 1 HaMMeHOBdHHle KPI/ITEPI/II/I OLl€HUBAHUA CCbOpMI/IpOBaHHOCTI/I KOMIIeTeHLIMH
WH/IMKATOpa JOCTH)XKEHHS (4acTv KOMIIETEHIUH)
KOoMIIeTeHIIH COOTBETCTBYET OLI€HKE «3daUYTEHO»
(4acTv KOMIeTeHL1H) 50-100% oT MakCHMasbHOTro basiia
CTyAEHT JeMOHCTpHpYeT 3HaHHhe OCHOBHOI'O MaTepHasa I10
M,H‘ll'[Koc-4- Opl“aHI/ByeT TeMe, II0Ka3bIBaeT FHYGOKOE 3HaHHe KJIaCCI/ICbI/IKaL[I/II/I
TexXHUuueckKoe O6C]'Iy>KI/IBaHI/Ie u 3JIGKTPUUECKHUX reyei COTIPOTUBJIEHUA U 3/IEKTPOCBAPOYHOI'O
PEMOHT CebCKOXO03SHCTBeHHON O60py,E[OBaHI/IH H ero KJ'IaCCI/I(bI/IKaL[I/II/I, CBO60,I:[HO oriepupyert
TeXHUKU B OpPraHu3aLiu T€EPMHWHAMH U MMOHATUAMU; B OCHOBHOM, criocobeH OpraHr30BaThb
TexHHnu4yeckKoe 06CHy>KI/IBaHI/Ie U PEMOHT CeJIbCKOXO03STMCTBEHHOMN
TEXHUKH B OpraHr3dlln

2 OHEHUBAHME INTMCBMEHHBIX PABOT CTYJAEHTOB,
PETVIAMEHTUPYEMbIX YYEBHBIM IVIAHOM

[TucbmMeHHbIe pabOThl CTY/I€HTOB IO AUCLIMIVIMHE «DJIeKTPOTepMUUeCKHe yCTaHOBKW» yueOHBIM
TJIaHOM He TpeJyCMOTPEHBI.

3 IIOPSI/IOK ITPOBEJEHUSA IIOBTOPHOM
IMPOMEXYTOUYHOHN ATTECTAIIUA

<DopMa HpOME)KyTO‘—IHOI‘/JI dTTeCTalivy 110 AUCLHUIIVIMHE 3auem.

OLEHOYHBIE MATEPHAJIBI 1 CPELACTBA JI [TPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHLIVM

ITIKoc-4 CnocoGeH  opraHM30BaTh  TeXHHYECKOe  OOCAy)KHBaHHMe W  PEMOHT
CeIbCKOXO0351IMCTBEHHOM TeXHUKHU B OpraHu3anym.

3a,E[aHI/IH 3dKPbITOro THUIld

BbiGepume o0uH npaeus/ibHbIli @APpUAHM omeema

Jins co3ganus Heo0X0/JUMBIX /ISl paCTeHUH, )KMBOTHBIX M NMITUIIbI TeMIlepaTypPHBIX Pe)XKUMOB Ha
JKHBOTHOBO/YeCKHX (hepMax, B OBOIIEXPaHU/IHIIAX, TeIUIUIAX, NTHIe(abpuKax UCI0/Ib3yeTCs B
HacTosiIIee BpeMs 3/IEKTPOTePMUUYECKOoe 000pyAOBaHHUE:

TpaHcgopmaropHble (MHAYKLMOHHbIE) BOJOHArpeBaTe I MPOMBIILLJIEHHOW YaCTOThI
BbICcOKOUaCTOTHBIE [TacTepU3aTOpPhl; OTYIIPOBOJAHUKOBbIE TEPMO3J/IEKTPUUECKHE KOHAULIMOHEPhI
+3DJ1eKTpoKanopr(epHble yCTAHOBKU

TeruioBble HACOCHI

Hawu6os1ee mpueM/IeMbIM /iJIsi 000rpeBa MOPOCAT-COCYHOB M LBIIVIAT B X0/10/JHOE BpeMs ro/ja
AIBJIAKOTCA:

ONeKTPOHHO-TyYeBOU Harpes

[wvsnekTpruueckuii Harpes

+WH(pakpacHbIii HarpeB

TepMmoaneKTpuyeckuii HarpeB (TepMO3JIeKTpUYeCKHe T[0JyIIPOBOJAHUKOBbIE  KOHAWLIMOHEPHI U
TpaHC(OpMaTopsl Teria)
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NHAyKIMOHHBIN HarpeB B Ce/IbCKOX03SIMCTBEHHOM MPOU3BO/CTBe IPUMEHAeTCS AJIfA:

+ TToBepXHOCTHOM TepMOOOPAOOTKY MeTa/UIMUeCKUX JleTajield Ha TIPeATIPUATHSIX 110 PEMOHTY 1
TIPOM3BO/ICTBY CETbCKOXO03MCTBEHHOM TEXHUKH, KOCBEHHOI'O HarpeBa BO/bI

CyIIKM 1 TerioBoi 00paboTKH CembCKOX03HCTBEHHBIX MaTePUAIoB, HarpeBa Bo3qyxa npu
ynpaBJieHMM IapaMeTpaMyd MUKPOK/IMMATa Ce/IbCKOX035IMCTBEHHbIX MTOMeLeHUH

Harpesa npecc-nopoiikoB, pe3uH, epeBa, CTepU/In3aLiy IPOAYKTOB, IPUTOTOB/IEHNS MTULLU
MecTHOTO 060rpeBa MOJIOJHSIKA KMBOTHBIX U MITULIBI, 00PabOTKH KOPMOB, CEMsTH

Cnioco0 3/1eKTpOHarpeBa, HCIo/Ib3yeMbli B HOBEHIIIUX BHICOKOUACTOTHBIX MAacTepU3aTopax
MOJIOKa:

VHAYKUMOHHBIN HarpeB (TOKM BbICOKOUW YaCTOTHI)

+Ins/1eKTpUuecKrii HarpeB (TOKU CBEPXBBICOKOM YaCTOTHI)

WH¢pakpacHbIii HarpeB (TOKY MOJIIpU3aLMy NIPY COTIaCOBAHWH CIIEKTPOB)

Jla3zepHblii Harpes (Mpy BO30Y KAeHUU UH(PPAKPACHOTO CTIEKTPA U3/TyUeHwUs)

3a,uamzm OTKPbITOr'o THUIIA

Honoanume

1. KOMHJ’[EKC, COCTOHH.IHﬁ H3 CaAMOr'o 3/1€KTPOTEPMHYECKOI'0 060py}]0BaHl/lﬂ, HCTOYHHKA €ro
JJIEKTPHUYECKOT0 IIHTAHUA H YCTPOFICTB& A dBTOMATHYECKOro YymnpaBJ/I€EHHA, HaA3bIBAETCHA

IIpasunbHblli omeem: 371eKTPOTEPMHUUECKON YCTaHOBKOMA.

2. Ileub, BbINO/HEHHass B BH/e KPYIJIOH, KBa/[paTHOM WM NPAMOYro/JIbHONH IIAXThI,
nepeKpbiBaeMo# CBepXy KpbIIIKOH, Ha3bIBaeTCs .
IIpasunbHblli omeem: MaXTHOM.

3. Ileub MEPHOAMYECKOT0 [eHCTBUS C OTKPBITOM CHH3Y HENOABIKHOM KamMepoW HarpeBa M C
OMYCKAaKIUMCA M0/I0M Ha3bIBaeTCs .
IIpasunbHblli omeem: 3/1eBaTOPHOM.

Jatime pa3zeepHymbliii omeem Ha 60npoc

4. Kak KaaccupuUUpyWTCs 3J1eKTPOTepMHYeCKHe YCTAaHOBKHM MO Croco0y mnpeBpaiieHusi
3/IeKTPUYECKO! JHEPIruM B TEIIOBYIO?

IIpasunbHblli omeem. JNeKTPOTepMHUUECKHe YCTaHOBKH IO Croco0y IpeBpalljeHHs] 3eKTPUUecKoi
SHEpPIruM B TEIJIOBYIO [Ie/IATCS:

- Harpes conpoTtuBienuem;

- Harpes snekTpuueckoil 1yrou;

- HarpeB ziyroii u conpoTuB/ieHueM;

- HarpeB nepeMeHHbIM MarHUTHBIM I1071EM;

- HarpeB 3/1eKTPOHHBIM ITyYKOM.

5.Kakue CylmiecTBYIOT BH/bI TeIVIOOOMeHa, MPOMCXOAAIMe MPHU Mepefaye Teria K HarpeBaeMoMy
Teay? Ilepeunciure U ganTe onpeje/ieHHA.

IIpasunbHblli omeem. TenaonpogooHocmb — TIpoLiecC Iepefiayd TeIsIoThl IPU HeroCpeCTBEHHOM
COTIPMKOCHOBEHMU YacTHl] BellecTBa. KoHeekyuss — rmepejaya TeIIOTbl BMeCTe C JBWKEHHEM YaCTHL|
BeIl[eCTBA; MMeeT MeCTO TOJIbKO B JKUAKOCTSIX U ras3ax. Pa3/iMyaroT ecTecTBEeHHYIO (CBOOOJHYIO)
KOHBEKLIMIO, BO3HUKAOIYIO BC/IeJICTBUE JIBW)KEHHUs Cpejbl TTPYU Pa3HOCTH TVIOTHOCTeH Oosiee M MeHee
HarpeThlX YacTWLl, U TMPUHYJUTENbHYIO (BBIHY)XJEHHYI0), CO3[aBaeMyl0 MCKYCCTBEHHBIM IyTeEM —
BEHTWIATOpaMH, HacocaMu. Tennogoe usnyueHue — repejjauya S3Hepruy B BUJe 5/1eKTPOMarHUTHBIX BOJIH.
OTOT MpoLiecc UMeeT MeCTO B Cpefiax, MPO3PauHbIX //1s1 TEMJIOBBIX JIyYeu.

6. Kakue cyijecTBylOT THIIbI leyell CONPOTHB/IEHUs KOCBeHHOro Harpesa? [lepeunciure u faiirte
omnpe/eeHus.

IIpasunbHbili omeem. Koanakoeas neub — Teub TEPUOJUUECKOTO JAeNCTBUSI C OTKPBITBIM CHHU3Y
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MOJbEMHBIM HarpeBaTe/bHbIM KO/IMAaKOM M HENOJBW)KHBIM CTEH/OM. 2/1e8amoOpHAsl 3/4eKmponeyb —
rneyb MEepUOJUYECKOrO [eWCTBUS C OTKPBITOM CHH3Y HENOJBW)KHOW KaMepoll HarpeBa U C
OIyCKarwluMcsl 1oZioM. KamepHasi 3nekmponeub — Teuyb MEPUOAUUYECKOr0 JeUCTBUSI C Kamepou
HarpeBa, 3arpy3ka M pasrpy3ka CaJIKu KOTODOM IIPDOM3BOJATCSI B T'OPU30OHTA/JbHOM HarlpaB/IeHHU.
IllaxmHyl0 neub BBINOJHSOT B BHUJE KPYIJIOW, KBaJpaTHOW WM TMPSIMOYTOJbHOM ILIAaxThl,
repeKpbIBaeMOU CBepPXY KPBILLIKOM.
7.Kak omnpejensiercsi Temji0Basg MOIIHOCTh Kajopu(epHoH yCTaHOBKH TMpPU OTOMJIEHHH
JKMBOTHOBO/{UeCKHX IOMeIeHHH?
IIpasunbHbli omeem. TernioBas MOLHOCTb KasiopugepHoH YCTaHOBKH, KBT:
Quy =M 'Cpg(tﬂ_ tH)J‘ 5 . o, wlu

- rae M- MaccoBbld CEKyH/HBIM pacxof, BO3/yXa, Kr/cC; CPE- =10k
MaccoBasi n300apHasi TeII0eMKOCTb BO3ZlyXa; (s, ty — TemIlepaTypa BO3/lyxa BHYTpPU IIOMeLleHUs U
cHapyxH, °C.
8. Kak knaccu¢guiupyoTcs UHyKIIMOHHbIE YCTAHOBKH 110 YacTOTe TOKA MCTOYHHUKA?
IIpasunbHbili omgem. 1o yacTOTe TOKa MCTOUHMKA TMUTAHWS WHAYKIMOHHbIE yYCTAHOBKM [eJIATCS Ha
Meyd U HarpeBaTe/bHble YCTaHOBKM HU3KOW (TIpoMbliieHHOM) u4actotel (50 I'm), meunm wu
HarpeBaTte/bHble YCTaHOBKM cpefHel yacToThl (150-10 000 I'y), meum u HarpeBarte/ibHble YCTaHOBKH
BbICOKOM 4acToThl (50—1000 KI'11) ¥ yCTaHOBKH JU3/1EKTPUUECKOr0 HarpeBa — yCTaHOBKU CBEPXBBICOKOM
yactoTsl (5-5000 MI'n).
9. Yem oT/iMuaeTcsa MHAYKIMOHHAsA KaHa/IbHasA Neub 0T TpaHcdopMaropa?
IIpasunbHblli omeem. VIHAYKLMOHHAs KaHasbHas 1e4b OTJIMuaeTcsl OT TpaHchopmaropa CaefyroluMU
XapakTepHbIMU YepTaMHu:
1) coBmelljeHEM BTOPUUHOW 0OMOTKH C Harpy3Kou;
2) Ha/IMUYKeM BO BTOPUYHOM OOMOTKe TOJIKO OFHOIO BUTKA (KaHasa);
3) BBICOTO KaHasia, HeOOJIBILION TI0 CPABHEHUIO C BBICOTON UHAYKTODA;
4) BIMSHWEM TIOBEPXHOCTHOTO 3(deKkTa, Tak Kak TI/yOMHa TIPOHUKHOBEHHs TOKAa COM3MepHMa C
TOJILLIMHOW KaHa/a;
5) HU3KUM KO3(PULIMEHTOM MOILHOCTH Teud COS I M3-3a Ha/uuMs OO0JIbIIOro MoToKa paccesiHust Ps,
BbI3BaHHOT'0 HEOOXO/JUMOCTBIO (yTepOBKH TeuHu.
10. KakoBbI npenMyniecTBa MHAYKIMOHHBIX TUTe/IbHBIX Neyei?
IpasunbHbili omeem. IHAYKIMOHHbIE TUTe/IbHBIE TTeUr 00/1a/jat0T C/IeIyOLUUMU TTPEUMYILeCTBaMU:
1. Jlerkoe [AOCTW)KeHHEe BBICOKHMX TeMIlepaTyp, TaKk KaK SHeprusi BblJe/seTCs HelNoCpeCTBEHHO B
HarpeBaeMoM MeTasle.
2. OTCyTCTBME CONPUKOCHOBEHHUS C TOIJIMBOM WM 3JIEKTPOJaMH, UTO I03BOJISET M0Ay4yaTb MeTaul U
CIUIaBbl, YACThIE [10 XUMHUYECKOMY COCTaBy.
3. Hanmuuve WHTEHCHBHOrO TiepeMeLIMBaHUSl pacI/IaBJIeHHOTO MeTa/ula II0f, BO3JEeNCTBUEM
571eKTPOJVHAMUYeCKUX CHJI, YTO CIIOCOOCTBYeT TO/yYeHHIO OJHOPOJHOIO XHMHUECKOro cocTaBa 0e3
NpUMeHeHUs] MeXaHMYeCKUX MepeMeLInBaroUX yCTPOKCTB.
4. Manasi OKHC/IieMOCTh M HeDOOJIbIION yrap KOMIIOHEHTOB COCTaBa M3-3a Hainuusi 6osiee XOIOJHOTO
111/1aKa Ha [TOBepXHOCTH 3epKaJla pacrylaB/IeHHOr0 MeTaslla.
5. Bo3MOXHOCTb TpoBefleHUs] TIJIaBKM B BaKyyMe M HeWUTpa/ibHOW cpefle [yl TIOJMyueHUsl CIIJIaBOB
BBICOKOT'O KauecTBa.
6. OTcyTCcTBUe TIeperpeBa (PyTepOBKH I1€UM, UTO MOBIIIIAeT CPOK ee CITy>KOb.
7. Bo3M0OKHOCTb paboThI B IePUOAUYECKOM Pe)KHUMe, YTO YMeHbIlIaeT TIPOCTOU IeYM Ha XOJI0CTOM X0y
U JiaeT BO3MOXKHOCTb CMeHbl XMMHYEeCKOrO COCTaBa BbIIJIAB/IsSIeMbIX CIUIaBOB 0e3 TpoBejieHUs
TIPOMBIBHBIX T/1IaBOK U 6€3 oCTaB/ieHUs] HeC/IMBaeMOro OCTaTKa MeTaslia.
8. Bosee rpocTasi 110 CpaBHEHUIO C KaHA/IbHBIMU [1e4YaMHU KOHCTPYKLUSI OTHEYTIOPHOT'O TUTJISL.
11. Kakue TpeboBaHNsA NPeABABIAITCA K CBAPOYHbIM TPaHcopmaropam?
IIpasunbHbili omeéem. CBapouHble TpaHCPOPMATOPhI AOJKHBI YAOBIETBOPSATH CIeAYIOLIUM OCHOBHBIM
TpeboBaHUsIM:
1. VIMeTh KpyTOMAaZAIOIIYI0 BHEIIHIO XapaKTePUCTHKY, HeOOXOAUMYIO [ii YCTOHUMBOTO TOPEHUS
AYyry;
2. Bo u3bexxaHue meperpeBa 3/7eKTpoJja U TPWIMIAHKS €r0 K MeTas/uly MPU KOPOTKUX 3aMbIKaHUSIX,

26



Be/IMUMHA TOKa KOPOTKOT'O 3aMbIKaHUsI He /10/DKHA MpeBbIlaTh pabounii Tok 6osiee ueMm Ha 35—45%;

3. HampsbkeHure XOJOCTOro XOZa He JO/DKHO TipeBbimiath 60 B, Tak Kak mpu 6Gosiee BbICOKOM
HarpsDKeHWH T0SIBJISIeTCsl OITaCHOCTh MOPayKeH!s CBapLvKa 3/1eKTPUUYECKUM TOKOM;

4. KoHcTpykuus TpaHcdopmaropa [Jo/DKHA ObITh TIPOCTa M 3alllyIleHa OT BJIMSIHUS aTMOC(HEepPHBIX
0Ca/IKOB, TBI/H U T1p. M30/151111s1 0OMOTOK €ro /10/DKHa OBbITh BJlaroyCTOWYUBOM;

5. TpaHcgopmaTop [0/DKeH 00eCreunTh MOCTOSIHCTBO TOPEeHUsl YT TpU KojeOaHWW HarpspKeHUs B
nepBuyHOi o6mMoTKe +10%.

12. KakoBbI 0CHOBHBIE TPeOOBaHNs, NPeAbAB/IsIEMbIe K 0JHOMOCTOBbIM HCTOYHHKAM CBApOYHOT0
TOKa?

IIpasusnbHbili omeem.

1. HampspkeHHe XOJIOCTOTO XOZa MCTOYHMKA CBAPOYHOTO TOKAa JO/DKHO OBITH He MeHee HarlpsKeHUs
3akuranus ayru (30—40 B — gnst noctosiHHOro ToKa U 50-55 B — a1 mepeMeHHOr 0 TOKa);

2. TOoK KOpPOTKOTO 3aMbIKaHHsI B CBAPOYHOM LieMu He /I0/DKeH CyL[eCTBEHHO IpeBbIllaTh pabounii TOK
[yry (mpakTUuecKy, KpaTHOCTh TOKA KOPOTKOI'O 3aMbIKaHus IpremMsieMa B rpefieniax 1,2—1,4);

3. ICTOYHMK [I0/DKEH UMeThb PeryIMpOBKY TOKa CBAPOUHOM JYTH, e[JUHYIO JJIS CBapKU JieTajieil pasHou
TOJILL{AHBI.

13. Kak ki1accu¢uiiupyroTcs 3/1eKTPOo/yroBble Me4u U rje NIpuMeHsAITCA?

IIpasunbHbili omeem. ODJeKTPOAYTOBble TMeud TPUMEHSIIOTCS B MeTa//Typruueckou, XUMHUYecKOH,
MalIMHOCTPOWUTE/bHOM, CeNbCKOXO3MCTBEHHOU W psifie [PYrMX OTpacyield MpPOMBILIIeHHOCTH. OHu
MOT'YT OBITh K/1aCCU(HULIMPOBAHBI CIeAYIOIUM 00pa3oMm.

Jyeoeble neuu KoceeHHo20 Oelicmeus. ONeKTPOAYTOBOW paspsifi TOPUT MeXAY S/eKTpoJaMH,
pacrio/io’keHHbIMU Hafl HarpeBaeMbIM MaTepuasioM, U TerjiooOMeH MeX.y 3/1eKTpUYecKod Ayrol u
MaTepuasoM OCYLeCTBI/ISIeTCSI B OCHOBHOM 3a CYeT U3/TyUYeHUsl.

Jyzoeble neuu npsimozo Oelicmeusi. B HUX 3/ieKTpyUyecKasi yra TOPUT MeX/y KOHL[AMU 37IeKTPOJIOB U
HarpeBaeMbIM MaTepuasioM. HarpeB maTepuasa OCylLeCTBI/ISeTCs IIPU BblJje/IeHUM SHEPryuy B OMOPHBIX
IATHaX [LyT'H, IPOTeKaHWH TOKA yepe3 paclljiaB, a TaKKe 3a CYeT U3/IyuyeHHUs [1a3Mbl AyTY, KOHBEeKLIUU U
TeI/IOTIPOBOJHOCTH.

/lyeoeble neuu conpomueneHus. B HUX Ayra ropuT MOJ C/I0eM 371eKTPONPOBOJHOM LIMXThI; TeIUioTa
BbIJle/IIeTCST B JIyTOBOM paspsiie U IIPeUuMYyLeCTBeHHO IIpY IPOXOXKZEeHUM TOKa uvepe3 IIUXTY B
pacriziaB/ieHHbIX Marepuanax. Ilepejaua TerioTbl B 00BbeM T[eud OCYIIeCTB/SIETCS 3a CYeT
TEeIJI0NIPOBOAHOCTH, U3/TyUYeHUs U B MeHbIIIel Mepe KOHBEKLMH.

OkKoHuaTe/bHbIE pe3y/bTaThl 00yueHUss ((POPMHUPOBAHHS KOMIIETEHLIUH)  OIMpeesisFoTCs
TIOCpe/ICTBOM TepeBo/ia 6ainoB, HabpaHHBIX CTYZEHTOM B MPOL{eCCe OCBOEHUS JUCLIUTIIMHEI, B OLIeHKH:
6a30BbIi ypoBeHb C(HOPMUPOBAHHOCTHA KOMIIETEHIIUM CUWTAaeTCs JOCTUTHYTHIM, €ClId pe3yJibTar
o0yueHHst COOTBETCTBYeT oLleHKe «3auTeHo» (50-100 peTUHTOBBIX OassioB).

4 TIOPSATIOK ITPOBEJEHUSA IIOBTOPHOM
IMPOMEXYTOUYHOHN ATTECTAIIUA

<DopMa HpOME)KyTO‘—IHOﬁ dTTeCTallvy 110 JUCLHUIVIMHE 3auem.

@oHJ, OLIEHOYHBIX CpPeACTB [y TPOBeJeHUsT TIOBTOPHOM IIPOMEXYTOUHOM —aTTecTalyu
(opMHpyeTCsl U3 UMC/la OLIeHOYHBIX CPEe/ICTB 10 TeMaM, KOTOPble He OCBOEHbI CTY/IEHTOM.

IIpumeuaHue:

IononHuTe/TbHbIE KOHTPOJIbHBIE WCITBITAHUSI TPOBOJATCS I CTYJEHTOB, HaOpaBIIuX MeHee 50
6a/10B (B cooTBeTCTBUM C «IT0I0’KEHNEM O MOAY/TbHO-PEUTHHIOBOM CHCTEME).
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Taosuna 7 — Kpurepun cdopMHpPOBaHHOCTH KOMIIETeHIUH

Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH

KO,E[ N HAUME€HOBaHH € MHAWKATOPd
KOoMIIeTeHIIMH (T-IaCTI/I KOMHETE‘HL{I/II/I)

AOCTHXXeHHSA KOMIIeTeHIIUN

COOTBETCTBYET OL|eHKe «3auTeHO0»
(4acTv KOMIeTeHL1H)

50-100% oT MakCcUMasbHOro Hasnia

CTyzieHT leMOHCTpHpYeT 3HaHHe OCHOBHOI'O MaTepuasa

M,Z['anoc-4- OpFaHI/IByET TeXHUUeCKOoe I10 TeMaM JUCLIUITJIMHBI, 3HAeT BU/bI
O6Cf[y)KI/IBaHI/Ie U PEMOHT 3JIGKTPOTEPMUUECKHUX YCTdHOBOK U UX Hd3HaUE€HUE,
CeJIECKOXO3SIMCTBeHHOM TeXHUKHA B cB0OO/IHO OrleprpyeT TepMHHaMHU U MOHSATHSMY; B

OCHOBHOM, CII0COOeH OpraHM30BaTh TeXHUUecKoe
obcy)KuBaHUe U PeMOHT CeTbCKOX0351HCTBEHHOM
TeXHUKU B OpraHU3aluu

opraHu3aluu
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