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IMacnopT ¢poHaa OLIEHOYHBIX CPEICTB

Taomauna 1
dopmupyemsbie OneHouHbIe
Moynb TUCIUTIITHEL KOMIIETEHIIHH MaTepHaIbI Konunuectso
WM UX YaCTH U CpeJICTBa
Tema 1 DnexTporepmMuyeckue
YCTaHOBKH KaK OOBEKTHI TCk, 20
aBToMaTH3auu. CrocoOsI
MPEJICTABICHUS UX TUHAMUYECKUX 3amura [13 26
CBOMCTB. DIJIEKTPOTEPMHUUECKHE (ompoc)
YCTaHOBKH JIJIsl HATPEBA BOBI
Tema 2 DnexkTpoTepMUUYECKHE TCk, 39
YCTaHOBKH ISl CO3JIAaHUS U
peryaupoBaHus MapaMeTPOB 3amuTa I13 2
MUKPOKJIMMATA (ompoc)
Tema 3 9J‘I€KTpOTepMI/I‘IeCUKI/Ie MKoc-4. ChocoGen TCk,
YCTaHOBKH ISl IEPBUYHOU 21
00paboTKH, CYIIIKH, XpaHEHUS U OpTaHu30Bath
nepepadOTKU CebCKOXO03SHCTBEHHBIX TexHeCkoC Sammra 113 28
MaTepHanon 00CITy>KUBAaHUE U PEMOHT (ompoc)
Tema 4 DIeKTPOTEPMUUECKOE CENBCKOXO3AHCTBEHHOM
000pyIOBaHHE PEMOHTHOTO TCXHUKH B OpTaHHU3aIH
MIPOU3BOJCTBA. bBITOBBIE
3JIEKTpOHArpeBaTeNIbHbIE TPUOOPHI.
OcHOBHbIE HaNpaBIEHUS TCx
COBPEMEHHBIX HAYUYHBIX ’ 20
I/ICCJIG,[[OBaHI/IE/I B o0acTu Sammra 113
CEJIbCKOXO035MCTBEHHBIX 26
(ompoc)

ANEKTPOTEPMUUYECKUX YCTAHOBOK
(3KCTPY3Hsi, MUKPOMOHM3AITHS,
BBICOKOYACTOTHAs MMacTepu3alius,
nepeaayda TerIoThl OT XOJOAHBIX CPEe.l
K TETUIBIM U JIp.)




1 ONEHOYHBIE MATEPHUAJIbI, HEOBXOAUMBbIE
JIJIsI ONEHKHU 3HAHUM, YMEHUI U HABBIKOB JIESATEJIbHOCTHU
B NPOIECCE OCBOEHUSA JUCIUIIJIMHBbI

Tabnuna 2 — ®opmMupyemMbie KOMITIETEHIIUA

OreHovHbBIC

Kon n naumenoBanne | Kog u HauMeHOBaHUE MHIUKATOPA TOCTUKEHUSI KOMIIETCHIIMHI MATCDHALL
KOMITCTCHITH (4acT KOMITETCHIIHH ) p

Y CPEJICTBA

Tema 1 DnekTpoTepMUYECKHE YCTAHOBKU KaK 0ObEKTHl aBTOMATHU3AIIHH.
CriocoObI TIpeACTaBICHUS UX THHAMHYECKUX CBOMCTB. DJIEKTPOTEPMUUYECKHE
YCTAaHOBKHU IJId HArp€Ba BOJbI

TCk,
N-11koc-a. OpraHusyeT TEXHHUYECKOE 00CITy)KHBaHHE U Sawmra 113
PEMOHT CEJIbCKOXO03IMCTBEHHOW TEXHUKH B OpTraHU3ali1 (ompoc)

Tema 2 DaeKTpOTEpMHUUECKUE YCTAHOBKY JUISl CO3AAHUS U PETyJIUPOBaHUS
IapaMeTpOB MUKPOKJIUMAaTa

TCk,
N-11koc-4. OpranusyeT TEXHHUYECKOE 00CITyKHUBaHHUE U Sammra 113
ITKoc-4. CniocobeH PEMOHT CEJIbCKOXO3IMCTBEHHON TEXHUKH B OpraHU3ali1 (ompoc)
OpraHu30BaTh =
p Tema 3 DnexkTpoTepMUUYECKIE YCTAHOBKH JIJIsl IEPBUYHON 00pabOTKH,
TEXHUYECKOE .
CYIIIKH, XpaHEHUS U MepepabOTKH CeTbCKOX03SIICTBEHHBIX MAaTEPHUAJIOB
00CIy>)KUBaHUE U PEMOHT TC
“ o K
CCJIbCKOX O35 NCTBCHHON N -11xoc-a. OpraHu3yeT TexXHUYeCKoe 00CTyKMBaHUE U 3amma’ m
TCXHHKH B OPIaHH3AIMN PEMOHT CEJIbCKOXO3SIIICTBEHHON TEXHUKHU B OpraHU3aluu (ompoc)

Tema 4 DnexTpoTepMuyeckoe 000pyI0BaHUE PEMOHTHOI'O IPOU3BOJICTBA.
BrITOBBIC ANIeKTpOHArpeBaTenbHbIe MPUOOPHL. OCHOBHBIE HATIPABICHHS
COBPEMEHHBIX HAayUHBIX MCCIIEJOBAHUI B 00JaCTH CETbCKOXO035ICTBEHHBIX
ANEKTPOTEPMUYECKUX YCTAHOBOK (3KCTPY3HUsl, MUKPOUOHHU3AIHS,
BBICOKOYACTOTHAs [TaCTEpHU3allMs, Iiepeiada TeIUIOThI OT XOJOJHBIX Cpell K
TEIUIBIM U JIP.)

TCk,
N-11koc-4. OpranusyeT TEXHHUYECKOE 00CITyKHUBaHHUE U Samura 13
PEMOHT CEJIbCKOXO3IMCTBEHHON TEXHUKH B OpraHU3ali1 (ompoc)




OneHoYHBIEe MATEPHAJIBI M CPEeACTBA Il IPOBEPKH
c()OpMHPOBAHHOCTH KOMIETEHIM I

Tema 1 DiieKTpoTEepMHUYECKHE YCTAHOBKH KaK 00beKThI aBTOMaTH3anuu. Crocoonl
NpeacTABJCHUS X TMHAMHUYECKUX CBOMCTB. JJIeKTPOTEePMHUYeCKHe YCTAHOBKHY /IS HarpeBa BOJbl

Komnsbrorepnoe tectupoBanue (TCk):

Bvibepume ooun npasunvHulii 6apuanm u Hadcmume KHONKy «aneey

N3 cpaBHMBaeMbIX HH:Ke TpPa(UKOB MOTpPedJIeHHSI IIEKTPUUYECKOH IHEPrHM M ropsiueid BOABI
HauXy/lIMe TEXHHKO-)KOHOMHYeCKHe NMoKa3aTe/ i 0y1eT UMeTh rpauK, NP1 KOTOPOM:
DJNEeKTPOBOJOHATPEBATEIM W OTONMUTENFHBIE YCTAaHOBKM aBTOMAaTHUECKHM pabOTalOT B IOJHOCTHIO
aKKyMYJISIIAOHHOM pPEXHME B HOYHBIE 4Yachl «IpoBajiay Tpaduka O3JIEKTPHYECKHX HArpy30K
HHEPrOCUCTEMBI, & TOPSIYYI0 BOY Pa30MparoT MO Mepe HaJl0OHOCTH B OCTAIBbHOE BPEMsI CyTOK
DJNEeKTPOBOAOHArPEBATENN M OTONMTENbHbIE YCTAaHOBKM aBTOMAaTHYECKH pPa0OTalOT B YaCTHYHO-
aKKyMYJSIIIHOHHOM PEXUME, KOT/Ia CyTOYHOE KOJIMYECTBO BOJBI HAarpeBAlOT B HOYHBIC Yachl M B
JTHEBHBIE Yachl MUHUMAJILHON Harpy3KH dIIEKTpOceTen

DJNEeKTPOBOJOHATPEBATEIM M OTOMMUTENIBbHBIE YCTAHOBKM BKJIIOUAIOT IO Mepe HEOOXOIMMOCTH TI0
cBOOOAHOMY TpaduKy

+DNeKTPOBOJOHATPEBATEN M OTOMUTENBHBIC YCTAHOBKM BKIIIOYAIOT B PabOTy B Yachl MAaKCUMaJIbHOU
3arpy3KH JJIEKTPUYECKUX CETeH

B kauectBe HakonuTens Tpyook B TOHax ucnoab3yror:
®apdop

Cmony

CTeKIJI0BOJIOKHO

+Ilepukna3 (OKHCh MarHus)

H3onupyomue BCTABKH Ha MeTAJUIMYECKHX TPyO0ax, NMOABOASIIUMX M OTBOASINIMX BOAY K
3JIEKTPOJHBIM BOJOHAIPeBATEJIAM, yCTAHABJIMBAIOT JAJISl TOT0 YTOObI:

[IpenoTBpatuTh paspylieHue TpyO H3-3a U3MEHEHHUs JIMHEHHBIX pa3MepoB MeTajula MPU U3MEHEHHSX
€ro TeMIepaTyphbl

+BbINoAHUTE TpeOOBaHMS TPABUII TEXHUKH O€30MAaCHOCTH MPH IKCIUTyaTalluH 3JEKTPOIHBIX KOTJIOB
YIpoCcTUTh MOHTaX (CTBIKOBKY) IPUMEHEHUEM YCTPOUCTB U3 THOKUX KOHCTPYKIUH

VckinrounTh NPOTEKaHUE MEKTPHUUECKUX TOKOB IO TpyOaM JUlsl yMEHbIIEHUS UX KOPPO3UU

IIpnyuHO# BBIX0a U3 CTPOS HArpeBaTe sl CONPOTUBJICHHSA SIBJISIETCS:

[ToBbllIeHHE TMUTAIOIIEr0 HAINPSDKEHUS BbIIE HOMHHAJIBHOTO M, COOTBETCTBEHHO, BO3MOKHOE
MOBBIIIEHUE TEMIIEpaTypbl HArPEBATEILHOTO AJIEMEHTA

+OKuCIIeHNE TTOBEPXHOCTH HArpeBaTeIbHOIO 3JIEMEHTA U MECTHOE YMEHBIICHUE €T0 CEUCHUS
HepaBHOMepHOCTH Harpesa 1o MOBEPXHOCTHU HarpeBaTes

H3menenue ero pu3nuecKkux CBOWCTB B MPOLIECCE IKCIUTyaTalluu

IIpsimMoii HarpeB nmoapasaeisieTcs Ha:
Pesucrtopnsiit u kamopudepHbIi

+DJIeKTPOIHBIN U ANEKTPOKOHTAKTHBIN
CpenHeremiiepaTypHbIil U BBICOKOTEMIIEPATY PHBIM
BpICOKOOMHBIN U HU3KOOMHBIN

B 3s1ekTpOoIHOM BOAOHArpeBaTeJie HCIOJIb3YIOT:
+IIpsiMoii HarpeB CONMPOTHUBICHUEM
JIMDIIeKTpUYECKU HAarpeB

KocBeHHBII HarpeB CONPOTUBICHUEM
NHnyKUrOHHBIN Harpes



MarautHy0 00padoTKy BOJbI, I0AABaeMOii B 3JIEKTPOKOTJIbI, OCYIIECTBJISIOT:
JUJ1sl TOBBIILIEHUS TETNIOEMKOCTH BOBI

+ /151 cHUKeHUs: 00pa30BaHMsI HAKUIIU

JUJ1sl IOBBILLIEHUS yI€bHOTO CONPOTUBIICHUS BOJIBI

JUjis CHUOKEHUSI TEMIIEPATyPbl KUIIEHUS BOJIBI

KoapduumeHT mose3Horo 1eiicTBus BbIlle B 3JICKTPOHATPEBATEJIbHBIX YCTAHOBKAX:
Bricokolt TeMnieparypsl HarpeBa

+BBICOKOM CKOPOCTH Harpesa

bousbiol noBepxHocTH Harpesa

Bosbiioii TemiooTaayen OT HarpeBaeMoro Teja B OKPYXKarIIyro Cpeay

JJ1s1 M3roToBJICHHS 3JIEKTPOAOB NPH IJIEKTPOAHOM HArpeBe MPUMEHSTCS:
OnuHKOBaHHBIC CTaIU

CnaBsl QTIOMUHUS

Huxpowmsl u dexpanu

+Hepxageromue craim

YaenbHOe 3JIeKTPHYECKOEe CONPOTHBJICHHE BOJONPOBONHON BOABI YMEHBLIIACTCH € POCTOM eé
Temneparypbl. [lpu ymeHblleHuM compoTuBjeHHsi B 1,2 pa3a cucreMa aBTOMATHYeCKOIroO
PeryJIMpoBaHusl JICEKTPOAHOI0 BOJOHArpeBaTeIsi M3MEHHT HANPSKEHHE Ha JJIEKTpoAax JiA
cTa0uan3aluu NoTpedIsieMoi U3 CeTH MOIHOCTH BOAOHATPeBATE/Is:

VBenuuut HanpsbkeHue B 1,2 pasza

YMenpmuT HanpspkeHue B 1,2 pasa

YBennuut B 4/1,2 paza

+YMenpmnt B 4/1,2 paza

JlonyCTHMBIM PeKUMOM VIS JICKTPOAHOI0 BOJOHATPeBaTe/Isl ABJIACTCH:

+BritoueHre  3JEKTPOJHOW CHUCTEMbl IOJ] HAmpspKeHWe MpU  OTCYTCTBMHM BOABI B Oake
3JIEKTPOBOIOHArPEBATEIIS

KopoTkoe 3aMbIkaHiE MEXKAY MIEKTPOJaMU

Bxuttouenne o HarpspKeHHE SJIEKTPOIHOW CHCTEMBI TTPH 3aTI0JTHEHHOM BOJIOW Oake W HepadoTaromeM
LUPKYJIILHOHHOM Hacoce

OtcyTcTBHE HanpsHKEHUs OAHOH U3 (a3

ABTOMAaTHYECKHE YICKTPHYECKHE BBIK/JIIYATEIH 3AIMMIIAIT JJIEKTPOTEPMHYECCKHE YCTAHOBKH
oT:

[ToBbI1IEHNS HAIPSKEHUS HA 3JIEKTPOYCTAaHOBKE BBIIIE HOMUHAJIBHOTO

+KopoTkux  3aMmblkaHMii B NPUHUOUIMAIBHOM  DJIEKTPUYECKOM  CXEME  CHJIOBOM  LENH
3JIEKTPOTEPMHUYECKON YCTAHOBKHU

MexaHnuecKuX NOBPEXACHUN U BUOpaLuu

ABapuilHOTO OTKJIIOYEHMSI HANPSOIKEHHs] MHUTAIOIIENH CeTH C TMOCIEAYIOUMM €ro BKJIIOUEHUEM Oe3
IIPEIBAPUTEIILHOTO MPEAYIPEKICHUS

OnacHocTh padoThI 3JIEKTPOJIHOI0 BOJOHATrpeBaTe s HAa ABYX (pazax 3aK/ar0vaercs:
B BO3HMKHOBEHMH KOPOTKOT'O 3aMbIKaHUS MEXKIY IEKTPOAAMHU

B neperpyske octaBmuxcs B pabote ¢a3

B pazpyuenun 0aka rmpu MoBbIILIEHUH 1aBJICHUS

+B nosiBeHNH BBICOKOTO NMOTEHIMAa Ha KopItyce 6aka



IIpuunHOi BBIXOAA M3 CTPOSl JIEMEHTHBIX BOJOHArpeBarteieil MPU MX BKJIKYEHHH B ceTh 0e3
BOJbI SIBJIACTCH:

VYBenndeHne noTpedaseMoit U3 3JeKTPUIECKO CeTH MOIHOCTH

Bo3HHUKHOBEHHE KOPOTKOTO 3aMbIKaHUS

VYBenu4eHue TerooTjaun TpyOuaThIx aiekTpuueckux Harpesaresneit (TOHoB)

+¥YMenbuienue temnootaadyn TOHOB M, COOTBETCTBEHHO, MOBBIIIEHNE TEMIIEPATyphl HATPEBATEIBLHOTO
AJIEMEHTA BBILLIE HOMUHAJIBHOIO 3HAYEHUS IIPY HOMUHAJIBbHOM HAIPSDKEHNN TUTAHUS

YaeiabHoe 3J1eKTPHYECKOe CONPOTUBIJIEHHE BOAbI B CHCTEME YJIEKTPOAHOI0 ¢ HarpeBa:

He n3mensieTcs npu Harpese A0 TeMIepaTypbl HHTEHCUBHOTO 1apooOpa3oBaHus

VYBenuunBaeTcs ¢ poCTOM TEMIIEPATYPhl BOIBI

CHayasia yBEJIMYMBAETCSl C HAarpeBOM, a 3aTEM YMEHbBINAETCS B 3aBHCHUMOCTH OT TOIO KaKHE COJIU
pPacTBOPEHBI B BOJAE U B KAKOM KOJIMYECTBE

+YMeHbIaeTcs ¢ pOCTOM TEMIIEPATYPhI IO TEMIIEPATypbl HHTEHCUBHOTO MAapO00pa30BaHMUS

DJIEKTpUYeCKas JHeprus, mnorpediseMas M3 CeTH B €JUHULY BpeMeHH (MOIIHOCTH) MNpPH
3J1eKTPOJIHOM HArpeBe C MOBbILIEHHEM TeMIlepaTypbl HArpeBaeMoi BOAbI H OTCYTCTBHU CHCTEMbI
aBTOMATH4Y€CKOI'0 PeryJIupoOBaHUs:

He nzmenurcs

YMeHbmurces

+¥YBennuures

CHayasia yMEHBIIUTCS, a C MOMEHTa apooOpa3oBaHMsI — PE3KO BO3PACTET

Jast onHO(pa3HOM 3JIEKTPOAHOM CHCTEMbl JOCTATOYHO PACCYUTATH U ONYCTUTH B 0aK ¢ BOAOI aBe
napajuiejibHble MeTA/UINYeCKHe MJIACTHHBI, IPUCOeIMHEHHBIE K NMUTaOell ceTu. B mpome:kyTke
MEX1y IUIACTHHAMM BoOAa OyJeT HarpeBaTbCsl NMPOTEKAWIIUM TOKOM (NmpsMoil Harpes). Jlis
noJjiyueHusi Tpex¢a3zHoii 3JIeKTPOAHOIl cUCTeMbl NMPH CUMMETPUYHOI Harpy3ke (a3 M cxembl
COCIMHEHUs] HArPy3KH B «TPEYIroOJbHUK» MHHHMAJbHOE KOJHYECTBO MNapa/uleJbHbIX
MeTAINYECKUX IIACTHH (3J1eKTPOA0B), KOTOPOE CJieyeT Pa3MeCcTUTh B BO/Ie, PABHO:

Tpém

+YerbipéM

Ilatn

[Mlectu

Hanbou1ee pacnpocTpaHeHbl B CeJILCKOM X0351iiCTBE JIEKTPOTEPMHUUYECKHE YCTAHOBKH:
NunykuroHHOro Harpesa

+3DneKTpoHarpeBa CONpOTUBICHUEM

JIunIeKTpruuecKoro HarpeBa

DJIEKTPOLYTOBOIO HarpeBa

HarpeBaTteabHble 3JjieMeHTHI (IPOBOJIOYHbIE CINHPAJM) TPYOUATHIX 3JIEeKTPOHArpeBaTesei
H3TOTOBJISIIOT U3:

Hepxagetomeit cranmu

+Huxpoma

Twurana

Bonbdpama

Bb10op maTtepuasia 000,109KH TPYOUATOrO0 JIeKTpUYeckoro Harpesares (TOHa) 3aBucur:
Ot poja TOKa U HaNpsHKEHUS

+Ot Temnepatypsl ooonouku TOHa u yciaoBumii SKCITyaTanuu

OT mMaTepuaia HarpeBaTENbHOIO JIEMEHTA U U30JISIIIUOHHBIX MaTepUajIoB

Ot popmer TOHa u TpeGoBanumii 6€30MaACHOCTH



Bonpocs! 1J1s 3alIUTHI NPAKTHYECKUX 3aHATHI (0IIPOC) MO Teme:

1. Tlo xakuM mpu3HaKaM KJIACCUPUIUPYIOT IEKTPUIECKIE BOJOHATPEBATEIU?

2. IlpuBenute mnpumMepsl Kiaccu(UKallMM BOJOHArpeBaTesieil, YKaKUTE NpPEeUMYIECTBEHHBIE
o0JacTH  WCIOJIb30BAHHUSA  DJIEMEHTHBIX, OJCKTPOAHBIX, AaKKyMYJSIUOHHBIX U  MPOTOYHBIX
3JIEKTPOBOJIOHATPEBATEICH.

3. UYem oTiMyaroTCsd KOHCTPYKTHBHOE HKCIIONHEHHWE U TPUHIMUI pabOThl HAKOMUTENbHBIX H
IIPOTOYHBIX AJIEKTPOBOJOHArpEBATENEH?

4. CpaBHUTE MPOTOYHBIE BOJOHATPEBATENH MO MPOU3BOJUTEILHOCTH, MaTepUATOEMKOCTH,
MEKTPUICCKOMY KOIPPHUITUEHTY TI0JIe3HOTO eicTBus, TeroBomy KIT/I, koadunmenTy MOIIHOCTH.

5. HazoBure crocoObl peryIupoBaHus MOIIHOCTH NMEKTPUUECKUX BOJOHATPEBATENCH.

6. OOnacTv NPUMEHEHHSI EMKOCTHBIX M HAKOIIUTENIbHBIX 3JIEKTPOBOIOHATPEBATEIEH.

7. OcHOBHbIE TEXHUYECKHE JaHHBIC DIEMEHTHBIX BOJIOHArpeBaTeNeH.

8. Kaxkue mMepbl MOBBIIIAIOT FKCIITYaTallMOHHYIO HAAEKHOCTD 3JIEKTPOBOJOHArpeBaTene?

9. Ha3zoBuTe HOPMATUBHO-CIPABOYHBIE MaTepuaibl, HECOOXOIUMbIE MPH PACUETe MOIIHOCTH H
BBIOOPE TEIIOrE€HEPUPYIOLIETO 000PYI0BaHUS JIEKTPOKOTEIHHOM.

10. KakoBa nocienoBaTeIbHOCTh pacyéTa MOIIHOCTH 3JEKTPOKOTENbHOM?

11. Kakue Mepsl cienyeT NPUHATH JJs MOBBIIIEHUS 3JIEKTPOOE30MACHOCTH NMPHU 3KCIUTyaTalluu
ANEKTPOBOIOHArpeBaTeNIeh?

12. IlpuHuunuanbHbIE ANEKTPUUYECKUE CXEMBbI MHIYKIIMOHHBIX BOJIOHArpeBareseu
MPOMBIIIJICHHON YaCTOTHI.

13. IlpuHuunuanbHbIE JEKTPUUECKUE CXEMbI IPOTOYHBIX BOJIOHArpeBaTENEH.

14. TIpuHIMOHMAIbHbIE SJEKTPUYECKUE CXEMbl EMKOCTHBIX (HAKOMUTEIHHBIX) BOJOHATPEBATENCH.

15. DnexTpoaHble BOJIOHATPEBATEIH.

16. DnexkTpudyeckue KOTENbHbIE s LEHTPATU30BAHHOTO TEIIOCHAOKEHHUSI M TOpPSYEro
BOJIOCHA0KEHUS CEIbCKOXO035HCTBEHHBIX O0OBEKTOB.

17. Kakue snexTprueckue BOJOHATPEBATENN MPUMEHSIOTCS B arpONPOMBIIIIIEHHOM KOMILUIEKCE B
Hacrosiee Bpemsi?

18. Kak ycTpoensl TpyOuaThie 3JEKTpOHArpeBaTeNid U KaKue MaTepualibl MPUMEHSIOTCS TPU HX
W3TOTOBJICHUH?

19. Uto nmoHMMaeTcst O]l CYTOUHBIM IPaUKOM ropsYero BOIOCHA0KEHHS?

20. ABromaruzanus MOEHUs B )KUBOTHOBOJYECKUX U NTHUIIEBOJYECKUX OMEILIEHUSX.

21. VkaxuTe MNpeuMyIlIecTBAa U HEAOCTATKU AIIEKTPOTEXHUYECKHX YCTAaHOBOK [UIsl OOIIETo
3JIEKTPOOTOIUIEHUS IOMEILICHU .

22. B uéM mpeuMyIiecTBa MECTHOTO M KOMOMHHPOBAHHOTO 00OTpeBa MOJOJHSIKA >KMBOTHBIX W
NTULBI?

23. B uém 3akmroyaeTcsi MPOBEPOUYHBIN Pacd€T JIEKTPOKATOpU(PEPHON YCTAHOBKH M KaKOBa €T0
MOCJIeI0BATENLHOCTH?

24. HarpeBaTenpHbIC MPOBOIA U KaOEIH.

25. Kakue Mepbl 371eKTpoOe30MacHOCTH HEOOXOAMMBI MPU AKCIUTYyaTallUH AJIEKTPOTEPMUUECKUX
YCTaHOBOK B COOPYKEHUSX 3alUIIEHHOTO IpyHTa?

26. HazoBute cmnocoObl »HeprocOepexeHus B CHCTEMax pEryJupoBaHHs MapaMeTpOB
MUKpOKJIMMATa U MPUMEHsIeMOe sl 3TUX LieJiei 00opy1oBaHue.



Taoauna 3 — Kpurepuu oneHkn ¢cOpMHUPOBAHHOCTH KOMIIETEH U

Kputepuu onieHnBanus copMUpOBaHHOCTH KOMIICTCHITHH
(4acTu KOMIETECHITIH)
COOTBETCTBYET OIICHKE «3aYTCHOY»
50-100% ot MakcuMaibHOTO Oania

Kox n HanMeHOBaHWE HHIMKATOPA
JOCTUXKECHUA KOMIICTCHIIUN
(4acTv KOMIETECHITHH )

CTy)ICHT ACMOHCTPUPYCT 3HAHUC OCHOBHOI'O MaTCpUalia 1o

WN-1mkoc-4. Opranusyer TeMe, MOKa3bIBACT TITyO00KOe 3HAHUE U ITOHUMAaHHE
TEXHUYECKOE 0OCITYKUBAHHE U KJacCU(UKALIUU AJIEKTPUIECKUX BOJOHATPEBATENCH, CXEM U
PEMOHT CeNbCKOX03SHCTBEHHON MIPUHIIAIIOB UX PabOTHI, CBOOOIHO ONIEPUPYET TEPMUHAMH U

TEXHUKH B OPraHU3aIin MOHSTHUSIMH;, B OCHOBHOM, CIIOCOOEH OpraHU30BaTh

TCXHHUYCCKOC O6CJ'IY)KI/IBaHI/Ie U pCMOHT
CEJIbCKOXO03SIMCTBEHHON TEXHUKU B OopraHu3annun

Tema 2. JnekTpoTEpPMUYECKHE YCTAHOBKH /IJIf1 CO3IAHUS
U peryJiMpOBaHuUs MapaMeTPOB MUKPOK/JIMMATA

Komnbrorepnoe tectupoBanue (TCk):

Bvibepume ooun npasunvHulii éapuanm u Hajcmume KHONKy «/aneey

K cnenmanbHbIM MeTOaM JHeprocoepe:KkeHusi OTHOCATCS:

Co3manue TOPUHIUNHATGHO HOBBIX W TNPHUMEHEHHE  CYIIECTBYIOIIUMX  SHEProcOeperarnmx
CENTbCKOXO03SCTBEHHBIX AIEKTPOTEPMUIECKIX YCTAHOBOK

ABTOMaTH3aIMS AIEKTPOTEXHOJIOTHYECKUX YCTAHOBOK B CEIILCKOM XO3SHCTBE

OpraHm3anusi  palMOHANBFHOTO  WCIOJB30BaHMS W y4€Ta  OJICKTPOSHEPTHMH TPH  MOMOIIU
KBaTH()UIIMPOBAHHBIX SKCIUTyaTaIllHOHHBIX CITYKO

+[Ipumenenne Ha ¢epmMax U nrunedabpukax MpH  HEHTPAIM30BAHHOM  TEIUIOCHAOKEHHU
KOMOMHHpOBaHHOTO oOorpeBa (MH(ppakpacHble 00IydaTeNnH, 3JIEKTPOOOOrpeBaeMble MOJIbI, KOBPHKH,
MaHEI U Ap.) U1 TOPOCSAT-COCYHOB U IIBITUIAT

Konnencaropubie OaTapewu, BKJIIOYCHHBIE napajjiejJbHO cxeme BKJIIOYCHHS
JJIEKTPOKATOPU(PEPHON YCTAHOBKH, B JJIEKTPOIPHBOJE KOTOPOH NPHUMEHSAETCH ACHHXPOHHBLIH
KOPOTKO3AMKHYTBI| ABUIATE/Ib NPeIHA3ZHAYCHbI JJIf:

VYBennueHus: peakTUBHOW COCTABIISAIOLIEN TOKA CXEMBI

CHIDKEHUS aKTUBHOM COCTaBIIAIONIEH TOKA

VYBenn4eHus HaNpsDKEHUS! Ha TPyOUaThIX 3JIEKTPOHArpeBATENX IEKTPOKATOpUPEPHON yCTaHOBKH
+CHIKEHUST PEeaKTUBHOM COCTABIISIIOIIEH TOKA CXEMbl MU, COOTBETCTBEHHO, Ul CHIDKEHHS IOTEPh
JHEpruu 1o 3akony Jlxoymusa-Jlenna

151 MecTHOTro 000rpeBa UBIISAT IPUMEHSIOTCS 3J1eKTPOYCTAHOBKH:
JMpnekTprudeckoro HarpeBa

+UHuppakpacHoro Harpesa

JlazepHoro HarpeBa

ONEKTPOHHO-IY4YEBOr0 HarpeBa

3ajaua 2JIEeKTPHYECKOro pacuyéra HarpeBaTesieil CONPOTHBICHUS COCTOUT B ONpeIeIeHUHN:
MomHocTH 1 HalpsKEHUs

TemnepaTypsl HarpeBaeMoil cpezbl

+Pa3MepoB akTHMBHON MOBEPXHOCTH HArPEBATENA

Temmeparypsl HarpeBaTeIbHOTO 3JIEMEHTa U CPOKa €ro CIIy>KObI



Jliisl mepegavu TemI0ThI OT TeJI MeHee HATPeThIX K TeJiaM 0oJiee HArPeThIM NMPUMEHSIeTCsI:
JusnekTpudeckuii HarpeB

Hounblii HarpeB

DJIEKTPOHHO-JIYYEBOW HArpeB

+TepMOo3JIeKTpUYECKUI HarpeB

IIpeodpa3oBanne 3Heprum nepegaBaeMoi 3JJeKTPOMATHUTHBIM N0JIeM B 3JIEKTPHUYECKYI0 JHePruio
no 3axkoHy /I:koyns-JleHna, a 3areM B TeIJIOBYIO JHEPrui0 B JJIEKTPOBOJAOHATPEBaTEJIAX,
3JIEKTPOKATOPU(PEPHBIX YCTAHOBKAX INMPOMCXOAUT B MX HarpeBaTeJbHBIX 3JIEMEHTAX, KOTOpbIe
BBINIOJIHAIOT U3:

MertanokepaMuku

+HuxpomMoBoOi1 IPOBOJIOKH

KoMIo3uTHbIX MaTepuaioB

Hepaseroweit cranu

Hau6osee npuemiiemblie croco0bl 3JIeKTPUYECKOr0 Harpesa JJIsl MOA0IrPeBa NOYBbI B MAPHUKAX U
3UMHHX TeIUIHIAX:

KocBeHHBII HarpeB CONPOTUBIICHUEM

+JIM3JIEKTPUYECKUI HAarpeB

Harpes nznyuenuem

BBICOKOUaCTOTHBIN MJIa3MEHHBIN IEKTPOHArpeEB

Juist co3panusi He0OXOAUMBIX JIJI1 PACTEHHH, ;)KUBOTHBIX M NITHIBI TEMIIEPATYPHBIX PEKMMOB HA
’KMBOTHOBOI4YECKHX (pepMax, B OBOIIEXPAHWIHILAX, TEMJINIAX, NTHHe(PaOpUKaxX HCIO0Ib3YeTCH B
HacCTOsIIee BpeMs 3JIeKTPOTepMUYecKoe 000pya0BaHue:

TpanchopmaropHbie (MHAYKIIMOHHBIC) BOJAOHATPEBATEH TPOMBIIITICHHONW 9aCTOTHI
Bricoko4yacTOTHBIE TACTEPU3ATOPHL; MTOTYITPOBOJHUKOBBIE TEPMOIIICKTPUUECKUE KOHIULIMOHEPHI
+DnekrpokanopudepHbie YyCTAaHOBKU

TermoBsIe HACOCHI

MeToabl SHeprocoepekeHusl U3 MepevucIeHHbIX HUKe MeTO10B JHeprocoepexeHus B
3JIEKTPOTEXHOJIOTMH, OTHOCHAIIMECS K CIIeHATbHbIM:

Co3anue NPUHIKITHAIEHO HOBBIX M IMPUMEHEHHE CYIIECTBYIOIINX SHEProcOeperaronmx
CEJIbCKOXO35IMICTBEHHBIX 2JIEKTPOTEXHOIOTUI

ABTOMAaTH3a1Ms JIEKTPOTEXHUUECKUX YCTAHOBOK B CEJILCKOM XO34HCTBE

Opranu3zanus palroHaJIbHOTO HCIONIb30BaHUs U yU€Ta JIEKTPOIHEPTUU IPU TOMOLIA
KBAJTM(HUIMPOBAHHBIX HKCIUTyaTallMOHHBIX CITYXKO

+ Ilpumenenne Ha ¢epme u nruuedadbpuke MNpu  LEHTPATU3OBAHHOM  TEIUIOCHAOKEHUU
KOMOWHUPOBAHHOTO 00OTpeBa IyTeM INPHUMEHEHHs YCTaHOBOK MECTHOTro oOorpeBa (MH(]paxpacHBIN
o0IrydaTelb, 000rpeBaeMbli 10T, JIEKTPOTIAHENb U JIP.) JJIS TIOPOCST U IBITUISAT

I'padux noTpedIeHUsI YTEKTPOIHEPTUH U TOPsiveil BOAbI, HMEIOIIHI HANXY/IIIHe TeXHUKO-
IKOHOMHYECKHE NOKA3aATeJIN:

DJEeKTPOBOAOHATPEBATEIN M OTOMUTEIBHBIC YCTAHOBKU aBTOMATHYECKU PAa0OTAIOT B MOJHOCTHIO
AKKYMYJIIIMUOHHOM PCKUME B HOYHBIC YaChl «KIIPOBAJIa» rpa(bHKa OJICKTPUYCCKUX HAI'Py30K, a TOPAIYIO
BOJY pa30oHMparoT Mo Mepe HagqoOHOCTH B OCTAJILHOE BPEMS CYTOK

DJEeKTPOBOAOHATPEBATEIH M OTOMUTEIILHBIC YCTAHOBKM aBTOMATHYECKH paOOTAIOT B YaCTHYHO-
AKKYMYJIIIUOHHOM PEKUME, KOrga CYTOYHOC KOJIMYCCTBO BOAbI HAIrPpEBAIOT B HOYHBLIC U B JITHCBHLIC
4achl MUHUMAJIbHOM 3arpy3KH JJIEKTpOCeTen

DJEeKTPOBOAOHATPEBATEN M OTOMUTEIIBHBIC YCTAHOBKHU BKITIOYAIOT 110 MEpe HEOOXOAUMOCTH TI0
cBOOOHOMY rpaduKy

+ DJIEeKTpPOBOIOHATPEBATENN U OTOMHUTENbHBIE YCTAHOBKU BKJIIOYAIOT B paOOTy B 4achl MaKCUMaIbHOM
3arpy3KH JIEKTPUUYECKUX CETEH
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IIpu HarpeBe BOIONPOBOIHOI BOJBI €€ yAeIbHOE JIeKTPHYECKOe CONMPOTHBIICHNE:

HE M3MCHSETCS 0 MOMEHTa HHTEHCUBHOTO Mapoo0pa3oBaHus

YBEIUYHUBACTCSI

CHavaya yBeIMYMBaeTCs, a 3aTE€M YMEHBIIIACTCS B 3aBHCUMOCTH OT TOTO, KAKKE COJIM MM MTPHUMECH
pPacTBOPEHBI B BOJIC M B KAKOM KOJIMUECTBE

+yMeHbIIIaeTCs

HauboJ1ee npueMiieMbIM [1J1s1 000TrpeBa MOPOCIAT-COCYHOB U IBIIJIST B X0J10JHOEe BpeMsl roJa
AIBJISIIOTCS:

DNEeKTPOHHO-TY4YEBOM HarpeB

JluanekTpuueckuii HarpeB

+WHbpakpacHbIii HarpeB

TepmoanekTpuueckuii HarpeB  (TEPMORJIEKTPUYECKHE  MOJIYNPOBOJHUKOBBIE KOHAMULMOHEPHl U
TpaHc(hOpMaTOpPHI TEILIA)

Ykaxure cBoiicTBa MaTepHasia IJIl H3roOTOBJICHUSI HATPEBATEJbHBIX 3JIEMEHTOB, PeaJTH3YHIIHX
Crocod HarpeBa cONMpPOTUBJIEHHEM (HATIPUMeEP, HUXPOM):

+bosbIIoe y1eapHOE 3JIEKTPUYECKOE COIIPOTUBIICHNE

Bonbmioit TemnepatypHblit KOOQHUIUEHT SIEKTPUUECKOTO COMTPOTUBICHHS

Maisbie )Kaponpo4HOCTb U KAPOCTOMKOCTh

Bonpmas ynenbHas snekTpudeckas NpoBOJAUMOCTD

JHeprus, noTpedigeMasi U3 CeTH B ¢IMHUILY BPEMEHH /1JIs1 HEMPOTOYHOT0 3JIeKTPOIHOI0
BOJIOHATPeBaTeJIsl IPH MOBBILIEHUH TeMIIePaTypPbl HAarpeBaeMoil BoAbl (IIPH ee HEM3MEHHOM
Macce) U PH OTCYTCTBUM CHCTEMbI ABTOMAaTHYECKOI0 YIIPaBJICHUSA:

+ He u3zmeHnTCA

YMeHbIIUTCS

VBemmunrcs

CHayana OyJieT yMEHbIIAThCA, a C MOMEHTA MapooOpa3oBaHus — PE3KO BO3pacTaTh

NHayKuHOHHBIN HarpeB B CeJIbCKOX031CTBEHHOM IPOM3BO/ICTBE IPUMEHsIeTCs JIs:

+ IToBepXHOCTHOI TEPMOOOPAOOTKH METAITMYECKUX JACTANCH Ha MPEIIPUATHIX TI0 PEMOHTY U
HPOM3BOJICTBY CEIbCKOXO035IICTBEHHON TEXHUKHU, KOCBEHHOT'O HarpeBa BOJIbI

Cy1mku U TetuioBoi 00pabOTKH CETbCKOXO3SHCTBEHHBIX MaTepHANIOB, HATPEBA BO3yXa MPH
yIpaBJIeHUH NTapaMeTpaMu MUKPOKJIMMATa CEIbCKOX03IHCTBEHHBIX TOMEIIEHUH

Harpesa nmpecc-mopoikoB, pe3uH, 1epeBa, CTEpUIN3alui IPOAYKTOB, IPUTOTOBICHUSI TULII
MecTtHOro o6orpeBa MoJIOIHSIKA )KUBOTHBIX M MITHUIIBI, 00paOOTKH KOPMOB, CEMSH

AJIFOpI/ITM ONTUMHU3AllMHA ITAapaMETPOB 3.11eKTp0Tepanec1c0ﬁ YCTAaHOBKH HaunooJee l'lpl/[eM.]'leMI)Ii/i
0 TEXHUKO-OKOHOMHUYECCKHUM IMOKa3aTeJIfAM:

IToBBIIIATE IO BO3MOXKHOT'O npeaciia TEIIOBOM K03(1)C1)I/II_II/IGHT IIOJIC3HOT'O HGP’ICTBHﬂ, HC OCTaHaBJIUMBAsACh
IIpU 5TOM IIEPCa POCTOM KAITUTAJIBHBIX 3aTpaT U SKCIINTYaTAallMOHHBIX U3CPIKCK

YMEHbBIIATh 10 BO3MOXKHOTO mpeaciia KaliuTaJlbHbIC 3aTPaThl, IIPU 3TOM HC o6pau1a;1 BHUMaHHA Ha pOCT
OKCILTYaTalUOHHBIX U3ACPIKCK

CHmXarhb A0 BO3MOXKHOI'O ITpE€AcIa SKCIUTYaTalUOHHBIC U3ACPIKKU, HC OCTAHABIIMBAsICh IEPEA POCTOM
KallMTaJIbHBIX 3aTpat

+ HOJ'IyLII/ITB Hn UCCIICO0BATH (bYHKHHIO AJIsL CYMMBI YICJIIBHBIX IIPUBCACHHDBIX KAIIUTAJIbHBIX 3aTpaT U
OKCILTYaTallHOHHBIX U3ACPIKCK HA SKCTPEMYM
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B ocHOBe qU3JIEKTPHYECKOr0 HArpeBa JiexkaT (puznyeckue siBJICHUS:
DneKkTpoHHas noJisipu3aius (Bo30yk/1IeHre TOKOB MPOBOJIUMOCTH CUIIbHBIM BHEITHUM JJICKTPHUECKUM
TIOJIEM)
+ JlunosnbHasi, penakcaliMoHHas, MEKCIOHHAs U CIIOHTaHHas! MOJISIpU3aLus
HNounas nonsipuzanus
Bo30y>k/1eHue TOKOB CHIIBHBIM BHEIIIHUM MarHUTHBIM TOJIEM

Crioco0 3y1eKTpoHarpeBa, MCNoJb3yeMblil B HOBEHIINX BHICOKOYACTOTHBIX MaCTepH3aTopax
MOJIOKA:

WNHayKIMOHHBIH HarpeB (TOKU BBICOKOUW YaCTOTHI)

+/IuanekTpudeckuii HarpeB (TOKU CBEPXBBICOKOM 4aCTOTHI)

WudpakpacHblii HarpeB (TOKH MOJIIPU3AIMY TIPU COTJIACOBAHUH CIIEKTPOB)

JlazepHblii HarpeB (TIpu BO30YKACHUN HH(PPAKPACHOTO CHIEKTPa M3ITyICHHS)

@u3uyecKHe 3aKOHBI, JeKallie B 0CHOBE HHIYKIIMOHHOT0 HArpeBa

3akon Kapno (tepmoannamuka) u 3akoH Credana-bonpimana (u3mydeHue)

3akoH HproToHa (KOHBEKIHS) ¥ 3aKOH [1enbThe (TeIIOBBIC MOTOKU TEPMOIIEMEHTOB)

3akoH BuHa (cMeleHne CIIEKTPOB OT TeMIIepaTyphl) U 3akoH Dypbe (TEIIONPOBOTIHOCTS)

+ 3akon dapanes-MakcBesia (3JI€KTpOMarHuTHasI MHAYKIWsA) 1 3akoH J[koyns-JIeHia B MHTerpaibHOM
dopme (Ternora Toka)

N3osmpyroniue BCTABKM HA METAJIMYECKUX TPYOaX, MOABOASIINAX U OTBOASIIIHX BOAY K
JJ1eKTPOHBIM BOIOHATPEBATEJISIM, YCTAHABJINBAIOT, YTOOBI:

MPEAOTBPATUTD pa3pyllIeHHe TPyO U3-3a JIMHEHHBIX PACIIUPEHUN METAJUIOB — IIPH U3MEHEHUU
TeMIepatypsl (HampuMep, KOMIIEHCATOPBI Ha TPyOOIPOBOIaX TETIOTPACC)

+ BBIMOJIHUTH TPEOOBAHMUS NIPABUII TEXHUKH 0€30MTACHOCTH TIPU IKCILTyaTaI[H JIEKTPOAHBIX KOTIIOB
YIPOCTUTh MOHTaX (CTHIKOBKY) IPUMEHEHHUEM YCTPOMCTB U3 THOKUX KOHCTPYKIUH

UCKJIFOUUTH MPOTEKAHKUE ICKTPHUYECKUX TOKOB 110 TPyOam ISl yMEHBIIICHUS UX KOPPO3UU

IIpruyuHa BBICOKOM TeMIepaTyphbl B ra30BOM IPOMeKYTKe (B 1yre) NpH 3J1eKTPOAYTroBoii cCBapKe
(ykaxute HauboJIee MpUeMJIeMblid OTBET):

HCO6XOI{I/IMa OHEPTIHYA U1 BBIPBIBAHUSA 3JICKTPOHA U3 KATOAHOTO IIATHA U SHEPTHUA AJIA TPOXOKICHUSA
3JIEKTPOHHOTO IMOTOKA YEPE3 Ta30BBIN MPOMEKYTOK TyTH

[Ipum xaxx1oM nepexone NEpEMEHHOI0 TOKa Yepe3 HyJIb KaTOl M aHOJI MEHSAIOTCS MECTaMH U IMTPOUCXOAUT
yacTUYHAas I€MOHU3AIUS Ta30BOM CMECH

Bricokas TemnepaTypa cronba Ayru MoAJIepKUBAETCS B OCHOBHOM B pe3yJjibTaTe yIPYTUX COyIapeHH
3JIEKTPOHOB C MOJIEKYJIaMH U aTOMaMH ras3a

+ Ilo 3akony J[lxoyns-Jlenma B uHTerpanpHOW (opMe 3IeKTpuuecKas SHEprusi, BblAeNseMas B
MOCIIeIOBATEILHON SNIEKTPUUECKOH LIeTH U IpeodpasyeMas B TEIUIOTY, OyeT HauOombIlIel Ha yJyacTKe
emnu ¢ 6OJII>H_II/IM QJICKTPUYCCKUM COIIPOTUBJIICHHUEM, T.C. B TA30BOM IIPOMCIKYTKC

Ileab KOHCTPYKTHBHOIO pacyeTa 3JIeKTPOTEePMUYECKOr0 000pyA0BAHMS — ITO:

+ OnpeneneHue TEIIOBBIX, SJEKTPUIECKUX U Pa3MEPHBIX TapaMeTPOB

Br16op 000py10BaHuUs M3 YUCIIA BBITYCKAEMOTO MTPOMBIIUICHHOCTHIO 110 KaTajJoram

[IpoBepka BO3MOKHOCTH MCTIONIB30BAHMSI 000PYI0BaHMS B KOHKPETHBIX YCIOBHIX AKCIUTyaTallul
OrnpeneneHre TEXHUYECKUX YCIOBUM Ha HATPEB

DJleKTPUYECKUI HATPeB CONMPOTUBJIEHHEM B CeJIbCKOX03iiCTBEHHOM MPOU3BOICTBE MPUMEHSETCHA
IS

+HarpeBa Bo3yxa, BOJIbI, CyIlIKa U TEIUIOBOM 00paOOTKH CEeThCKOXO3IHCTBEHHBIX MAaTEPHUAIOB U
KOpPMOB

[ToBEpXHOCTHOM 3aKaJIKU JETaJICH CEJIbCKOXO03CTBEHHBIX MAILIMH, HAHECEHHS TTOKPBITUH,
MIPEIITOCEBHON 00pabOTKU CEMSTH, CENIEKIIMOHHON pabOThHI

XHUMHUKO-TEPMHUYIECKON 00pab0TKe METAILIOB (a30THPOBAHUE, IICMEHTANNS U ApyTrre Tu(Py3HOHHBIC
MOBEPXHOCTHBIE YIIPOUCHHUS JeTallel CeTbCKOX03SIICTBEHHON TEXHUKU U MHCTPYMEHTA)
TepmooOpaboTKH, HaMIaBKe, pe3Ke, CBapKe, TYTOIUIaBKUX U XMMHUYECKH aKTUBHBIX METAJJIOB B BAKyyMe
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Cpok ci1y:k0bl repMeTH3MPOBAHHBIX HArpeBaTe/ieli CONMPOTHBIEHNEM 3aBUCHUT OT:
HOMMHAJIbBHOI'O HAIIPSAXKCHUSA

+ 4Kcia BKIIIOYCHUH ¥ TEMIIEpaTypbl HArPEBaTEIILHOTO JIEMEHTA

pa3MepoB HarpeBartes

YaCTOThI TOKA U YCJIOBUM 3KCILTyaTalluu

Boi0op THna HarpeBaTeJieil, peajU3yIOIIUX CHOCO0 HArpeBa JIEKTPUYECKHMM CONPOTUBJIEHHEM
3aBHCHT OT:

Heo0xoaumMoii MOLIHOCTH

+¥YcnoBuii 3KCIuTyaTanuu

[Iuraromero HanpsHKEHUS

Cnoco0a BKIIIOUCHUS

B anexkTpokajiopu(epHbIX YCTAHOBKAX NIPUMEHACTCSH:
+KocBeHHbIl1 HarpeB

NHayKUrOHHBINA HarpeB

Jluanekrpuueckuii HarpeB

IIpsiMoO¥i HarpeB CONPOTUBIICHUEM

B nmapHukax ¥ TemIMuax AJs 3J1eKTPpoodorpeBa rpyHTa NPUMEHseTCs:
NHnyKuroHHBIN Harpes

+Harpes conpoTuBieHrEM

TepMoaneKTpUUECKU HarpeB

WudpakpacHblii Harpes

JIJ1s1 MeCTHOTO 000TpeBa B MOMEIIEHUSIX JIJIsl COIeP:KAHUSI MOPOCAT UCTIOJIb3YIOTCSI:
DNEeKTPOKOTENbHbBIE

+3neKTpooborpeBaeMble MOJIbI, TETUIbIE KOBPUKU

[TpUTOYHO-BBITSKHBIC BEHTUISLIIUOHHBIC YCTAHOBKH

OnekTpokanopudepHbie yCTAaHOBKU

ITocTosiHHAs BpeMeHHM HArpeBa 3aBUCHT OT:

+TemnoéMKOCTH HarpeBaeMoro Tejla U TEIUIONEepeaadn B OKPYKArOILyI0 CpeLy
MomHocTH HarpeBaTeNbHOW YCTaHOBKHU

Bpemenu narpesa

TemnepaTtypsl OKpyKarolen cpebl

Jasi co3panust He0OXOAMMBIX VISl PACTEHU, J)KUBOTHBIX M NTHLbI IAPAMETPOB MHUKPOKJIMMATA
(TeMnepatypa, BJIQ)KHOCTb) HA KMBOTHOBOAYECKHX (pepMax, B OBOLIEXPAHWIUIIAX, TEIJIHIAX,
nrunedadpuKax uCmob3yeTcsi B HACTOsLEe BpeMsl JIeKTPOTepMuIecKoe 000py10BaHue:
Tpanchopmaropuble (MHAYKIIMOHHBIE) BOJOHATPEBATENN TPOMBIIIITIEHHONW YaCTOTHI
[TonynpoBOAHUKOBBIE TEPMOAIIEKTPUUECKUE KOHAUITMOHEPHI

+OnekTpokanopudepHbie yCTaHOBKU

TernoBble HACOCHI

st 00s1y4eHUs MOPOCAT-COCYHOB MNPUMEHSIIOT:
DJIEKTPOHHO-JIyYEBOW HArpeB

JlazepHbIil Harpes

+HHbpakpacHbIil HarpeB

TepmoanexTpudeckuil HarpeB
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Haubonee npueMiieMo 1o TEeXHHKO-DKOHOMHUYECKHM I0KA3aTEJsAM HalpaBJeHHEe ONTHMHU3ALUH
NapaMeTpoB YIEKTPOTEPMHYECKHX YCTAHOBOK, CBA3aHHOE C:

[ToBbllIeHHEM 10 BO3MOYKHOT'O Tpeiesia TeIIOBOro KO3 GpuuneHTa nojae3Horo AeHCTBUS
YMeHbIIEHHEM /0 BO3MOXKHOTO TIpejeia KaluTalbHBIX 3aTpaT, HE oOpaiias BHUMaHHME Ha pOCT
JKCIUTyaTallMOHHBIX U3JIEPKEK

CHmxeHreM A0 BO3MOXKHOIO MpeZesia JKCIUIyaTallMOHHBIX M3ACPKEK, HE OCTAHABIMBAsACH IIEPE]
POCTOM KalUTaJIbHBIX 3aTpaT

+IlomyueHreM U HCCIIeJOBaHUEM Ha SKCTPEMyM (YHKIUH JUTSI CyMMBI yACTbHBIX TPUBEAEHHBIX 3aTpaT

B ocHoBe co3naHusi HOBeHIIMX TEPMOIJIEKTPHUYECKHX MOJYNPOBOAHMKOBBIX TpaHcGOpMaTopoB
TEeNJI0Thl HAX0AATCHA (PU3UYEeCKUEe NMPOLEeCcChl:

BO3HUKHOBEHHMSI KOHTAKTHOM Pa3HOCTH TMOTEHIMAJIOB B CHAasX JBYX Pa3HOPOJHBIX IPOBOIHUKOB
(@ddexT 3eedeka — BOSHUKHOBEHHUE TEPMOD/IC)

HarpeBa omHOro cras TepMOdRJIEMEHTa U OXJIAXKICHHUS JIPYroro cras Mpu MPOTEKAHWU IMOCTOSHHOTO
TOKa B DJIEKTPUIECKOU T1enH ¢ TepModieMeHTOM (3ddekT [lenpThe)

DONEeKTPOHHOM W ABIPOYHOW MPOBOAMMOCTH  IOJYINPOBOAHHMKOB, HMEIOIIUX COOTBETCTBEHHO
OTpHUIATENbHBIC U TIOJOKUTENbHBIE 3HAUCHUS KO (OUIIMEHTOB TEPMOIJIC

+B ocHOBe HaxXOMATCS BCE BHIMICTIEPEUNCIICHHBIE (PU3NIECKUE MMPOIIECCH COBMECTHO

HNudpakpacHblii cnocod 3JIeKTPOHATPeBAa MPUMEHSIETCHA B CeJIbCKOX035iiCTBEHHOM MPOU3BOCTBE
haEH

[Tonorpesa Boibl, )KUAKUX KOPMOB, XUMHUKO-TEPMHUUECKON 00paOOTKH METAJIOB

+MeCTHOTO 3JIEKTPOOOOrpeBa MOJIOTHIKA KUBOTHBIX M MITHIIBI, CYIIKHA CETbCKOXO03SIHCTBEHHOTO CHIPHS,
MacTepU3ai MOJIOKa

BbICOKOUAaCTOTHOKOHBEKTUBHOM CYIIKH 3€pHA, IPUTOTOBJICHUS UM, CEIEKIIMOHHON paOdoThI
Hanecenwnst moKpbITHH, IPEAIOCEBHON 00paOOTKH CEMSH, XUMUKO-TEPMHUIECKON 00pabOTKH METAIIJIOB

YaeJbHYI0 NOBEPXHOCTHYI0 MOIIIHOCTD IPH JIy4€BOM TEIJIO0OMEHe ONpeAe/IsiioT 10 3AK0HY:
HeroTona

+Credana-bonapiimana

Dypse

Jlenna-Jxoyns

XapakTepHoil 0c00eHHOCTHIO HH(PPAKPACHOI0 HArpeBa MO CPABHEHHUIO ¢ HATPeBOM H3J1y4YeHHeM
SIBJIAIETCS TO, YTO:

3aKkoHbI TEIUIOBOr0 u3nyueHus Tein [Inanka nu Buna nexar B ocHOBe MH(PaKpacHOrO HarpeBa, a 3aKOHbI
teruioBoro uznyuyeHus ten Credana-bonpiimana n Kupxroda — B ocHOBe HarpeBa n3mydeHueM

+CnekTp  M3JIy4eHUs  HCTOYHUKOB  HMH(paKpacHOro HarpeBa COOTBETCTBYET  ONTHYECKUM
XapaKTepUCTHKaM HarpeBaeMbIX Tell B MH(ppaKpacHO! 001acTu, WK JPYTUMHU CIOBAMHU, U3Ty4YaTelIbHbIE
XapaKTEPUCTUKU U3TydaTelis, COOTBETCTBYIOT MOTJIOIIATEIbHBIM XapAaKTEPUCTUKAM HAarpEeBa€MbIX Tel
VHTEeHCUBHOCTH HarpeBa U3JIy4eHHEM Ha MOPSIOK BbIIIE HHTEHCUBHOCTU MH(PAKPACHOTO HarpeBa npu
BBICOKHMX TEMIIEpaTypax U3JIydaTeis

Jlyis HarpeBa YKCTOTO BO3AyXa MOXHO MPUMEHUTh HH(PPAKPACHBII HArpeB, a HE HATPEB U3ITYyUCHUEM

B snexTpokanopudgepHbIX YCTAHOBKAX MPUMEHSIOT CIIOCO0 Harpesa:
+ConpoTtuBieHrneM (KOCBEHHBIN HAIPEB)

NHnyKuroHHbII

WudpakpacHsblii

JsnekTprudeckuil

151 MecTHOTro 000rpeBa B JKHBOTHOBOACTBE IPUMMEHAIOT 3JIEKTPOTEPMHYECKYI0 YCTAHOBKY:
BOIT - 600

CPOII - 60
SI13 - 100
+DUC - 11
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IIpu BKJIIOYEHHUN TENMJIOBEHTUISITOPOB M 3J1€KTPOKAJIOPUEPHBIX YCTAHOBOK HYKHO:
+Bxirouars anekTpokagopudep, eciy BKIIOUUIICS U pabOTaeT BEHTUIISATOP

BrIkimioyaTh BEHTUIISITOP, €CITU BKIIOUMIICS AJIEKTPOKATOpUdep

BximtouaTe BEHTUIIATOP, €CITU BBIKITIOUUIICS HAarpeBaTelb

[TocnenoBaTenbHOCTH BKIIIOUEHUS HE UIMEET 3HAYCHUS

Bonpocs! 1J1s 3alIUTHI NPAKTHYECKUX 3aHATHI (0IIPOC) MO Teme:

I.
2.
3.
4.

DnexTpudeckue Kanopudepsl 1 KaaopudepHble yCTaHOBKH.

UTo noHMMAaETCs 04 MUKPOKIIMMATOM CEIbCKOXO035IMCTBEHHBIX 3aKPBITHIX TOMEILICHUH ?
[TpuHIMI AECTBHS 3IEKTPOTEILIOBOTO HAcoca.

Knaccudukanus dIEKTPOTEPMUYECKUX YCTAHOBOK [UIsl  PETYJIUPOBAHUS MapaMeTpoB

MHUKPOKJIMMATa 10 OCHOBHBIM IIPpHU3HAKAaM.

3.
6.

Kakumu onTuManbsHBIMHA napaMeTpaMu XapakKTepUu3yeTcCsa MUKPOKIINMAT TGHJ'II/ILI?
Kakpmu onTuMaabHBIMHU nmapamMeTpaMu XapakKTCPU3YCTCA MHUKPOKIMMAT HNTULHCBOAYCCKHX

IOMEIECHUN?

7.
8.
9.
10.
1.
12.
13.
14.

Kakumu onTuMaibHBIMU TapaMeTPaMU XapaKTepU3yeTcs MUKPOKIMMAT KOPOBHUKOB?
Kakumu onTuManbHBIMU TapaMeTpaMy XapaKTepU3yeTcss MUKPOKIMMAT CBUHAPHUKOB?
[TpuHIMIIHATBHBIE AIEKTPUUYECKUE CXEMBI AIEKTPOKATOPU(PEPHBIX YCTaHOBOK.

HaznaueHue s1eKTpUuecKux HHKYOaTOpOB.

Kakwue cpencTBa MeCTHOTO 3IEKTPOOOOTpEBa MPUMEHSIOTCS B CBUHAPHUKAX—MAaTOYHUKAX ?
Kakwue cpencTBa MecTHOTO 000TpeBa MPUMEHSIFOTCS Ha NTUIehadprukax?

Kaxkue cpenctBa MmecTHOTO 000TpeBa MPUMEHSIOTCS B TEILIUIAX ?

Kaxumu ONTUMAJIbHBIMU napameTpamu XapaKTepu3yeTcs MUKPOKJIUMAT

KapTodenexpaHuIui?

15.
16.
17.
18.
19.

DeKTpooOOrpeBacMbI€ MOJHI.

D1eKTpooOoTrpeBaeMbIe MAHEIHU U KOBPHUKHU.

DIEKTPOTEPMHUUECKHE YCTAHOBKH KOMOMHHPOBAHHOTO 000TpeBa.

Kakwne crioco0sblI 35IeKTpUYIeCcKOro 000rpeBa MOYBbI M BO3yXa UCTIOIB3YIOTCS B TTAPHUKAX ?
OronuTtenbHbIE SJICKTPUYECKUE TM€YM I MOAOrpeBa BO3AyXa B KUBOTHOBOAUYECKUX

IIOMCIICHUAX.

20.
21.
22.
23.
24.
25.
26.

TemnoakkyMyIupyIoIue yCTpOoUCTBa BEHTHIISIIIMOHHO-OTOMUTEIBHBIX YCTAHOBOK.
ABTOMAaTH3aIUs NIEKTPOTEPMHUUECKHUX YCTAHOBOK B TETLIUIIAX.

ABTOMaTH3AIUS IEKTPOTEPMHUUECKIX YCTAHOBOK B CBUHAPHUKAX-MATOYHHUKAX.
ABTOMAaTH3aUA YIEKTPOTEPMUUECKIX YCTAHOBOK B KOPOBHHUKAX.
ABTOMaTH3aIM JIEKTPOTEPMHUUECKUX YCTAHOBOK B KapTO(enexpaHuInIax.
Cxema OTOIIEHUS TOMEIICHHSI ¢ UCIIOJIBF30BaHNUEM TEIIOBOTO Hacoca.

VY Tunuzanus TemIoThl U KOHAUIMOHEPHL.

Taouuna 4 — Kpurepuu onieHkn ¢cGoOpMHUPOBAHHOCTH KOMIIETEH U

Kox n HanmeHOBaHuE Kpurtepun oniennBanus copMUpOBaHHOCTH KOMIIETCHITUH (YacTH
WH/IUKATOPa JTOCTHKCHHUS KOMIICTCHITHH)
KOMITCTCHITHH COOTBETCTBYET OILIEHKE «3aYTCHO»
(4acTH KOMIICTCHITUH ) 50-100% oT MakcUMaJILHOTO Oasuia

WN-11koc4. Opranusyer
TEXHHYICCKOC
00CITy’)KUBaHUE U PEMOHT
CEJIBbCKOXO03SUCTBECHHOM

TCXHMKH B OpraHH3allid TEXHUYECKOE 00CTYKHBAHUE  PEMOHT CEJIbCKOX03HCTBEHHOM

CTyeHT AEMOHCTPUPYET 3HAHUE OCHOBHOT'O MaTeprasa 1o TeMe,
MOKA3bIBAET ITyOOKOE 3HAHUE U DJIEKTPHUECKUX KATOPU(PEPOB U
KaJopu(epHbIX YCTAaHOBOK, ONITUMAJIbHBIX MMApaMETPOB MUKPOKIINMATa
JUTSL pA3TTUYHBIX KaTeropuil MOMEIICHHIA, CBOOOIHO OMEePUPYET
TEPMHUHAMHU U MOHATUSIMHU; B OCHOBHOM, CIIOCOOEH OPraHHU30BaTh

TCXHUKHU B OpraHHU3allin
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Tema 3. DuekTporepMuYecKre YCTAHOBKH IJIS IEPBUYHOH 00padOTKHU, CYINIKU, XPAHEHUS U
nepepadoTKM CeJIbCKOXO0351liCTBEHHBIX MATEPHUAJIOB

Komnslorepnoe tectupoBanue (TCk):

Bvibepume ooun npasunvHulii eapuanm u Haxcmume KHONKY «/{aneey

st HarpeBa mjiacTMacc,  JepeBa,  pe3HH, NOJYNPOBOAHUKOBBIX  MATEepPHAJIOB,
CeJIbCKOXO0351iICTBEHHOM PACTUTEJIbHON NMPOAYKIMU NPUMEHSETCH:

OneKTpOAYroBOi HarpeB

+JIM3JIEKTpUYECKUI HAarpeB

DNEKTPOHHO-IY4YEBOM HarpeB

TepmoanexTpudyecknil HarpeB

HenpocTaTkoM KOCBEHHOI0 HarpeBa 10 CPABHEHMIO € MPSAMbIM HAI'PEBOM SIBJISIETCH:

+bonee BbICOKUIT yAETBHBIN pacxo/] 3JeKTPOIHEPTHH

HeB0o3MOXHOCTB peryaupoBaHusi MOIIHOCTH HarpeBa

B03M0OKHOCTB HCIIONIB30BaHMS KaK IEPEMEHHOI0, TaK U IOCTOSIHHOT'O TOKa

[loBpIlIEHHAast OMAaCHOCTH JUIsl OOCY’KMBAIOLEr0 NEpCOHAJa MPH 3KCIUTyaTallud 3JIEKTPOYCTaHOBOK
KOCBEHHOT'O Harpena

Jl1uTe/IbHOEe TOBBbINIEHHE HATPSKEHUs] BbIlle HOMHUHAJIBHOTO HA HArpeBaTe/IbHBIX JJeMeHTax
3JIeKTPOTEPMHYECKHX YCTAHOBOK (3JIEKTPOBOJAOHATPEBATE/IH, )IEeKTPOKAT0OpHepHbIe YCTAHOBKHU
W Ipyrue nNpu padore X B HOYHOE BpeMsi, KOI/Ia JHEProcHCTEMA HeAOT Py KeHa) MPHUBOANT K:

+ YBEIMYECHHIO SHEPTHH DJIEKTPOMATHUTHOTO TIOJS, IOTJIONIAEMON HarpeBaTeNbHBIM JSJIEMEHTOM U
npeoOpa3zyeMoil UM CHa4aja B DJICKTPHUYECKYIO YHEPTHIO (SHEPTHUIO AIIEKTPUYECKOTO TOKAa), a 3aTeM B
TEIUIOBYIO OSHEPIUI0 B DJJIEKTPHYECKOM CONPOTHBICHMM HarpeBarens (Mpu crocode Harpesa
CONPOTUBIIEHHEM), K TMOBBIIICHUIO TEMIIEPAaTypbl M CHIKEHHIO CpOKa CIYObl HarpeBaTeJbHOTrO
3JIEMEHTA, HalPHUMEP, HUXPOMOBOH CIIHPAIT TPYOUaTOTO AIIEKTPOHATPEBATEIIS

CHIDKCHUIO TEMITEPATyPhl HArPeBaTEIILHOTO SJIEMEHTA M YBEJTMYCHUIO PEAKTUBHOTO TOKa

YBEIIMYCHUIO AKTHBHON COCTaBJISIOIIEH SJIEKTPUYECKOTO TOKA BHIIE HOMHHAJIHHOTO 3HAYCHHS W,
COOTBETCTBEHHO, K TIOBBILICHUIO CPOKA CITYKOBI HArpeBAaTEILHOTO 3JIEMEHTa

NOBBILIEHUIO KO3(duimeHTa Mone3Horo nedcTBUA, KOX(PQHUIMEHTa MOIIHOCTH U CpPOKa CIyXKOBI
HarpeBaTeJIbHOTO JIEMEHTa

st TepM000OpadoTKH BJIAKHBIX KOPMOB 11€J1eC000pPa3HO NPUMEHSATH CIOCO0 HarpeBa:
DJIEKTPOYTOBOM

+D51eKTpOIHBIN

DJIEKTPOKOHTAKTHBII

NHnyKuroHHbINA

K npsimbIM cioco6aM HarpeBa OTHOCHUTCS
Nudpakpacubrit

Harpes conporusinenueM

[TmazmenHbIit

+OneKTpOoIHbII

Ipu qudJeKTPUYECKOM HAarpeBe NPUMEHSIOTCS:
+MarueTpoHs!

DNEeKTPOMarHUTHbIE YMHOKHUTEIH YaCTOThI
DnexTpoMalIMHHbIE TpeoOpa3oBaTenn

JlammioBbI€ M NOJTyIPOBOAHUKOBBIE T€HEPATOPHI YACTOTHI
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Matrepuan Il M3rOTOBJICHHS HArpeBaTeIbHbIX JJ1E€MEHTOB, peaJH3yIONIUX CIocod Harpesa
CONPOTHBJICHHEM (HaNpUMep, HUXPOM WM (pexXpaJib) N0/KeH HMeTh:

bonblry1o yienbHyo 31eKTPUYECKYHO IIPOBOIUMOCTD

Maisbie )Kaponpo4HOCTb U KAPOCTOMKOCTh

+bonb1ioe yaenbHoe 3JeKTPUIECKOe COTPOTUBIIEHUE

Bonbioil TemnepaTtypHblii KOOQHUIUEHT 3IEKTPUUECKOTO COITPOTUBIICHUS

JJleKTpUYecKasi JHepPrus, nmorpediaseMasi U3 CeTH B €IWHHUIYy BPeMEHH TpeMsi OAWHAKOBBIMH
TpyOouaTbiMu 3iekTpoHarpeBatedasmMu (TIHamu), BKIIOYEHHBIMM NEPBOHAYAJIBHO MO CcXeMme
«TPeYroJIbHUKA», U3MEHUTCSH NPH UX MEePEeKJIIYEHUH B «3Be3y»:

He uzmenutcs

YMeHbLUIUTCS B /2 paza

YMeHbpmuTCs B \/E pasza
+¥YMenpmmTCs B 3 pasza

JAmdjiekTpuyecKkuii HarpeB OCHOBAH Ha:

DNeKTpOHHOW moJsipu3anuu (Bo30yKJACHUH TOKOB MPOBOAMMOCTH CHJIBHBIM BHEITHUM 3JICKTPUYCCKUM
TIOJIEM)

+JIMnosbHOM, peslakCallMOHHOM, MEKCIOMHON M CIOHTAHHOMW MOJISIPU3aIUIX

HounHol nossipuzanuu

Bo30yxneHnn TOKOB CHIIBHBIM BHEIITHUM MarHUTHBIM ITOJIEM

B nacrepu3aropax npuMeHsieTcsi cnocod HarpeBa:
NHnyKuroHHbINA

+WnbpakpacHbIii

JlazepHbIit

DJIEKTPOHHO-JTyYEBOU

K TexHo10rnyeckuM 0co0€HHOCTSM IJTE€KTPOHHO-TY4€eBOr0 HATPeBAa He OTHOCUTCS:

Bricokasi KOHIIEHTpaI¥sl MOIITHOCTH (10 10 BT/M2)

+HarpeB MarepuajioB B BO31yXe

BrimonHeHne TepMUYECKIX OTepaIuii Ha MUKpPOAETaIsIX (MUKPOCXEMBI U JIp.)

BrimonHeHne TepMHUECKUX OmNepanii ¢ XWMHYECKH aKTUBHBIMH W TYTOIUIABKMMH MaTepHaiaMu
(Bonbdpam, Mo IEH U Ap.)

K TexHoJIOrHYecKHM 0COOEHHOCTSIM J1a3ePHOT0 HAarpeBa He OTHOCSITCH:

HauBbIcIast INIOTHOCT MOIIHOCTH (mopsizka 107 Br/m?)

B03M0OXHOCTB OCYIIIECTBIATh OECKOHTAKTHBIN HAarpeB TNl Ha PACCTOSHUHU

MexaHU3MBl TEIUIOBOTO WM XUMHKO-(DU3UYECKOTO BO3ACHCTBUS HA MOJCKYJISPHOM YPOBHE NpHU
B3aHMO,Z[€I>'ICTBI/II/I C KJICTKaMH 6I/IOJIOI‘I/I‘IGCKI/IX OGT’CKTOB OCYHICCTBJIAIOTCA B BO3AYXC

+JlazepHble BO3ACUCTBUS OCYIIECTBISIOTCS B BaKyyMe€ | COMNPOBOXKIAIOTCS PEHTTEHOBCKUM
U3JTyYCHHUEM TPU HEBO3MOXKHOCTH BO30Y KACHUS MHPPAKPACHOTO CHEKTPA H3ITyUICHUS

Tpu ogunakoBbIX TPyOuaThiX HarpeBateas (TOHa) coenunniam B 3Be31y 0e3 HY/J1eBOro NMpoBOJA.
MomHocTh, mOTpedisieMasi U3 CeTH NPH OTKJIOHEHMH HANPSKeHUs OAHOW u3 (a3 (wim npu
neperopanum ogHoro us TOHos), ymenbmaercs:

B 2 pasa

B 3 pasa
+B 2 paza
B 3 paza

17



IIpy KOHCTPYKTHBHOM pPacyéTe 3JIeKTPOTEPMHUYECKOr0 000pYy10BAHMS:

+OmnpenenstoTcs TEIIOBbIE, EKTPUUECKUE U Pa3MEPHBIE TapaMeTPhl

Bri6upaercs o60opynoBaHue U3 €ro HOMEHKIATYPhI IO KaTaaoraM

[TpoBepsieTcss BO3MOKHOCTD UCIIOJIb30BaHUS 000PYAOBAaHUS B KOHKPETHBIX YCIOBUSIX IKCIUTyaTaIllUH
OrnpenensroTcsi TEXHUUECKUE YCIOBUS Ha HAarpeB

IIpu »djekTpHYecKOM pacyére HArpeBaTeJbHOr0 JJIeMEHTa M3 HHXPOMOBOH IPOBOJIOKH
onpeessIoT:

DNEeKTPUUECKYI0 MOIIHOCTD, MOTPEOIISEMYIO U3 CETH

Tepmuueckoe cOpoTUBIIEHUE TEIUIONPOBOAHOCTH U KO3 (UIIMEHT TeryIonepesadn

+I'eomeTpuueckue pazmepsl (JUIMHA, JMAMETP U IPYTH€) HarpeBaTeIbHOIO AJIEMEHTA

TemnepaTypsl pa3JIMuHbIX YaCTEH HarpeBaTells

YcranoBuBLIAsICA TeMmmepatypa Tpyduaroro sjiexkrpoHarpenarenasi (TOHa) npu HOMUHAIBLHOM
HANPSKEHUHM MUTAHUSA OyAeT Han0oIbIIAs B:

BO3/YILIHOM IOTOKE

+ CIIOKOHOM BO3/yXe

IIPOTOYHOU BOJIE

CIIOKOMHOI BOJE

YeTpoiicTBO AJis1 3aIIMTHI 3J1eKTPOTEPMUYECKOH YCTAHOBKHU OT TOKOB KOPOTKOI'0 3aMbIKAHUSA:
DNEeKTPOTEIUIOBOE pelie

MarHuTHBIN MyCKaTelb

+1l1aBkue peaoXpaHuTeNIn

PyOunsHuK

YcraHoBuBIIAsiCSl TeMmepaTypa TPyO04aToro HarpeBarejisi NPUM HOMHHAJIBHOM HANPAKEHUH
NUTaHus OyeT HauMeHbIIast B:

HETIOJIBMYKHOM BO3/1yX€

BO3JIyLITHOM IOTOKE

CIIOKOMHOM BOJIE

+TI0TOKE BOJIBI

YneabHass MOIIHOCTH TpyOuaToro sjiekrponarpenaresi (TOHa), BbinensieMasi Ipu BKJIKYEHUH
M0/] HANIPSIZKEHM e ¢ eIMHULbI IOBEPXHOCTH €ro 000J1049KH (MeTaJUIH4eCKOM TPYOKH), 3aBHCHUT OT:
CXEMBbI BKJIOUEHUS, U pOJa TOKa

yCIIOBUH paboThI, MaTepuana 000J0uKH (TpyOKH) U MaTepHala HamoJTHUTENS

yAEIbHBIX CONPOTHBICHUH MaTepuaia TpyOKH 1 MaTepuaia HarpeBaTeIbHOTO JIEMEHTa

+ Temnepartypbl noBepxHocT TOHa n nuTaromiero HanpspKeHHUs Ha HarpeBaTeNIbHOM 3JIEMEHTE

MomHoCcTh HUXPOMOBOIO MPOBOJIOYHOI0 HATpeBaTeJ sl IPH YBeJMYeHUHU JHMaMeTpa NMPOBOJIOKH B
2 pa3a 4 HeM3MeHHbIX HANPSI)KEHNU MUTAHUSA, IJTUHE U TeMIlepaType NPOBOJIOKH:

VYBenuuuTcs B 2 pa3za

YBenuuutcs B 3 pasza

+VYBenuuurcs B 4 paza

YBenuuurcs B 5 pas

Tpu oaumHakoBbIX TPYOUATHIX 3NiekTpoHarpeBarteass (TOHa) coeauHeHbI B «TPEYroJbHUK.
JHeprus, norpedasemas TOHamu u3 TpéxdasHoii ceTH, NpH HCYE3HOBCHUH HANPSIKEHUS B OHOM
u3 (pa3 yMeHbIIUTCH:

B V2 pasa

B 3 pasa
+B 2 paza
B 3 paza
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Bomnpocs! 1uis 3a1iMThI NPAKTHYECKUX 3aHATHI (0IIPOC) MO Teme:
1. DnexTpoTepMHUUECKHE YCTAHOBKH JUIS IEPBHYHON 00pabOTKH MOJIOKA.
2. ABTOMATH3aIMs TEXHOJOTUYECKOTO MPOLECCa OXJIAKICHUSI MOJIOKA.
3. BHICOKOYACTOTHAS MACTEPH3ALUS MOJIOKA.

4. C kaxoii Iebio NpOM3BOAUTCS TEMIOBas 00paboTKa (3amaprBaHue, 3aBapUBaHUE, TIOJOTPEB U
1p.) MPOAYKTOB, KOPMOB U JPYTOr0 CEIbCKOXO3IHCTBEHHOTO U JUKOPACTYILETO ChIPhs?

5. Kakum 00pa3soM MOj AEHCTBHEM TEIUIOTHI U3MEHAIOTCS COCTOSHHE, CTPYKTYpa M JpyTHE
(U3NKO-XMMHYECKHE CBOMCTBA MaTepraaoB?

6. Kakum 00pa3oM 1oJ JIeHCTBHEM TEILIOTHI CO3AIOTCS MIIM HAKOOJee ONaronpusATHBIE YCIOBHS
JUTSL pa3BUTHSI TIOJIE3HBIX MUKPOOPTAaHU3MOB B OMOTEXHHUECKUX MPOIECcaX, WU MOIABISETCS Pa3BUTHE
BPEAHBIX U OMACHBIX MUKPOOPTaHU3MOB B IEJISIX 00€33apaKuBaHus (CTepHIIN3aluN) TPOAYKIUU?

7. TlpuBeuTe TIPUMEPHI TIPUMEHEHUS DIEKTPUYECKONW DHEPTHU U 3JIEKTPUUECKUX YCTAHOBOK TIPU
CYILIKE 3€pHa, AKTUBHOM €I'0 BEHTWJINPOBAHUU.

8. Kax CyIIaT OBOLIH, IJIO/bI?
9. Kak nony4aror cyxoe MOJIOKO, SUYHBIA MENAHXK M APYTYIO HOJA00HYIO IIPOLYKIHIO?

10. Pacckakute 0 KOHBEKTHBHOM CIIOCOOE CYIIKM PACTHTEIHLHOTO CENLCKOXO3IMCTBEHHOTO
CBIPBSl, IUKOPACTYIIETO MULIEBOTO U JEKAPCTBEHHOT'O CBIPhs (CEHO, JIEH, IPUOBI, KUIIPEHl, ATOJIbI).

I1. B uem npeumyinecTBa ¥ HEJOCTATKH NMPUMEHEHHS SJIEKTPUUECKOTO HArpeBa JUIs TEIIOBON
00pabOTKHU M CYIIKH CEIIbCKOXO3SHCTBEHHBIX MaTEPHAIOB?

12. YcraHoBKYM akTHBHOTO BEHTUIMPOBAHHUS 3€PHA.
13. TpunnunuanbHas SIeKTpUYECcKas cXxeMa yIpaBieHus OyHKEPOM aKTHBHOTO BEHTUIMPOBAHUS.

14 Kaxwue OXJIaAUTCIBbHBIC YCTAHOBKW MNPHUMCHAIOTCA I CO3OaHWA HaIJIC)KaAIIUX yCJ'IOBI/Iﬁ
XPaHEHHUsI CEIbCKOXO3SIMCTBEHHBIX MPOYKTOB?

15. CymmnbHble 31eKTpONEeYn 1j1st TIOTyYEHHs CYXOPPYKTOB.
16. DrekrporepMudecKre yCTAHOBKHU ISl CYIIKH CEHO-COJIOMUCTBIX MATEPHATIOB.
17. TpenmyectBa nHpPAKPACHON CYLIKH 110 CPABHEHHIO C KOHBEKTUBHOIA.

18. DnekTporepMopaallMOHHbIE CYNIMIKH C MCTOYHMKAMH WH(MPAKPACHOTO HW3IYyYEHHs Ui
JJAKOKPACOYHBIX NTOKPBITHI, TPAHYJIUPOBAHHBIX KOPMOB, 3€pHA, CEMSIH IOJICOITHEYHHUKA, OBOILEH.

19 BricokouacToTHBIC CYHIWJIKH JUDJICKTPHUYCCKOI'0 HarpeBa.

20. VcranoBku MH(paKpacHOro HarpeBa s NMAacTEPU3AlUM YKCYCa, (PPYKTOBBIX, STOAHBIX H
OBOIIHBIX COKOB.

21. YcranoBku MHKpOMOHM3aIMH (HYpakHOTO 3€pHA JUIS MOBBIIEHHUS €r0 MepPEBApHBAEMOCTH
IIPU TOJATOTOBKE K CKaPMJIMBAHUIO KHUBOTHBIX.

22. Vicnionb30BaHKE JIa3ePHBIX DIEKTPOTEPMUUECKHMX YCTAHOBOK IMPH MPEANOCEBHON 00paboTKe
CEMSsH, B CEJIEKIIMOHHOM paboTe, pu 00paboTKe MHKYOAIIMOHHBIX SIHII.

23. B 4eM OCHOBHOM NMPHHIIUIT AKTHBHOTO BEHTUIIMPOBAHMUS ¥ KOHBEKTUBHOM CyIIKU?

24. Kakoe dnekTpooOOpyNOBaHHE TNPUMEHAIOT M KaK yCTpOeH OyHKEp aKTHBHOTO
BEHTUJIMPOBaHUS 3epHa?

25. ABroMarusanus NpoIecCcOB aKTUBHOTO BEHTHJIMPOBAHMS CEHA, 3€PHA, CKOLIEHHOM TPaBHL.
26. Ipennoxure cBOU CIIOCOOBI U yCTPOMCTBA IS CYIIKH SOJIOK.

27. TlpemiokuTe CBOM CIOCOOBI M YCTPOMCTBA I CYHIKM H3OJSIMH SJIEKTPOOOOPYIOBAHHS
1I0CJIE PEMOHTA.

28. Tlpemtoxure CBOM CMOCOOBI W YCTPOMCTBA I CYIIKM HM3MENBYEHHOTO KapTo(hers,
JICKapCTBEHHBIX PACTCHUM, TPHOOB.
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Tabamnua S — Kpurepnu oneHku c¢popMHUPOBAHHOCTH KOMIIETEHIUH

Ko u HaumeHOBaHwMe Kpurepun oniernBanus chopMHUpPOBAHHOCTH KOMIICTCHIIUN
WHJINKATOpa TOCTHKCHUS (YacTH KOMIICTEHIINH)
KOMTICTCHITHH COOTBETCTBYET OIICHKE «3aUTCHO»
(4acTH KOMIIETEHIINN ) 50-100% oT MakcUMaNbHOTO OaIa

CTyAeHT JEMOHCTPHPYET 3HAHHE OCHOBHOTO MaTepHralia o
TeMe, MOKa3bIBACT TIIyOOKOE 3HAHUE U MOHUMAHHE IeIeH
TEIJIOBOM 00paboTKH (3amapuBaHue, 3aBapuBaHKE, OJOTPEB U
IIp.) IPOAYKTOB, KOPMOB U JIPYTOTO CEIHCKOXO3IWCTBEHHOTO H
JTUKOPACTYIIETO CHIPhS, CBOOOHO ONEPUPYET TEPMHUHAMH U
TCXHUKHU B OpraHn3allii MOHSTUSMH; B OCHOBHOM, CIIOCOOEH OPraHM30BaTh TEXHUYECKOE
00CTY)KUBAHUE M PEMOHT CEIbCKOXO035HCTBEHHOW TEXHUKH B
OpraHu3aIuu

N -11koc-a. Opranusyet
TEXHUYECKOE 00CTYKHBaHUE U
PEMOHT CENBCKOXO3SIMCTBEHHOMN

Tema 4. DnekTpoauTHUYECKOE 000PYA0BAHHE PEMOHTHOTO MPOU3BO/ACTBA.
BboITOBBIE AJIeKTpPOHATpeBaTeIbHbIE PUOOPLI

Komnbrorepnoe tectupoBanue (TCk):

Buibepume 0oun npasunvnwiil 6apuanm u naxcmume KHonky «/aneey

NHayKOMOHHBIE YCTAHOBKHM BBICOKOH YacTOThl B CeJbCKOXO3SHCTBEHHOM TMPOU3BOJCTBE
NPUMEHSIOTCA JJIs:

+IloBepXHOCTHOM TEepMOOOPaOOTKH (HAIpUMEp, 3aKaJKH) METAUIMUECKUX JeTale Ha MPEANPUITHIX
110 PEMOHTY M TEXHUYECKOMY CEPBHUCY CEIIbCKOXO3HCTBEHHON TEXHUKU

Cymku ® TEIioBOoM 00pabOTKH CEIbCKOXO3SMCTBEHHBIX MAaTepHUalioB, HarpeBa BO3IyXa TpH
YIpaBIEHUU MMapaMeTPaMyi MUKPOKJIMMATA B )KUBOTHOBOTYECKUX U MTUIICBOTIECKUX MTOMEIIICHUSIX
Harpesa nmpecc-nopoiikos, miacTMace, pe3uH, AepeBa, CTEpUIH3AIIH IPOTyKTOB

MecTtHOro 000rpeBa MOJIOJHIKA )KUBOTHBIX M MITHIIBI, 00paO0OTKH KOPMOB, CEMSTH

JJ1sl MOBEPXHOCTHOM 3aKaJIKU AeTaJjieil U3 yrjepoaucToi CTaJau MPUMEHeTCH:
[1na3MeHHbI HarpeB

+HayKIIMOHHBIN HArpeB

HNounblii HarpeB

JIMDIIeKTpUYECKU HAarpeB

K TexHonornyeckuM oco0eHHOCTSIM HOHHOTO YJIEKTPOHATPEeBA He OTHOCATCS:

[Tponieccer auddhy3HOr0 MOBEPXHOCTHOTO YHpOYEHUs (a30THpPOBAHWE, LEMEHTAMS W Jp.) AcTallel
CEeNIbCKOXO3SIICTBEHHOW TEXHUKH W MHCTPYMEHTA, MpOTEKarolue Npu cKopocTd Auddy3un MOHOB B
MeTaJlI, MPEBBIIAOIEH CKOPOCTh OCAKIECHUS HOHOB

[ToBbllIeHNEe MPOU3BOAUTEIHHOCTH HOBEWIIMX YCTAaHOBOK MOHHOTO HarpeBa Oonee uem B 10 pa3 mo
CPaBHEHUIO C XHUMHUKO-TEPMUYECKON 00pabOTKOM B MIa3MEHHBIX Me4Yax MpH CYIIECTBEHHOM CHUXEHHUH
9HEPro3aTpaT U MOBBIILIEHNN Ka4ECTBEHHBIX [T0Ka3aTesei B 2-5 pa3

+/Inst BO30YXAEHMS TUIa3Mbl HCIOJB3YIOT MCTOYHHUKH TIEPEMEHHOTO TOKa BBICOKOM 4YacTOTHI C
BBIXOJTHBIM HAIPSKEHUEM JI0 IECATKOB BOJIBT

[Ipoieccyl MOBEPXHOCTHOTO MOKPBITUS IYTEM HMOHHO-IUIA3MEHHOTO HAMNbUICHUSI MPOUCXOIAT IPHU
CKOPOCTH KOHJCHCAIlMM HWOHOB, NPEBBIMIAIOMIEH CKOPOCTh HX AU(PQPY3HOTO B3aMMOACUCTBHUS C
OJUIOKKOU
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BbiTOBBIE MHKPOBOJIHOBBIE CcBepxXBbicOKO4YacTOTHbIe (CBY) ycTraHoBKM I NoJgorpeBa H
NPUTOTOBJIEHUS MUIIHM OTHOCATCS K 3JIeKTponeYam:

BbICOKOUaCTOTHBIM MHYKIIMOHHBIM

+/nanexTpudecKkum

ONEKTPOHHO-TTYyYEBbIM

DNEeKTPOTEPMUUYECKUM HH(PPAKPACHOTO HarpeBa

JIEKTPOAYI0BOM CII0C00 HATPeBAa NPUMEHSIETCH B ATPONPOMBILIVICHHOM KOMILIEKCe JJIs:
XUMHUKO-TEpMUYECKOIl 00pabOTKHM METaIOB (a30THPOBAHUE, LIEMEHTAIUs], TOBEPXHOCTHOE MOKPHITHE
METaJIJIOB)

+DneKTpOoCBapKH, pe3KH, HAIJIaBKU METAJIJIOB

Cymky ¥ TEIuIoBoi 00pabOTKU CeTbCKOXO03SHCTBEHHBIX MaTEPUAIIOB 1 KOPMOB

HarpeBa qu3eKTpUKOB U MOJYTIPOBOJAHUKOB, CYILIKHA CEMSIH CEJIEKLIMOHHBIX LIEHTPOB

NHaykuuoHHBIA coco0 3JIeKTPpOHArpeBa NPHMEHseTCSl B arponpoMbBINIIIEHHOM INPOM3BOICTBE
S

HarpeBa Bo3yxa, CyIIKH U TEIJIOBOM 00pabOTKHU CEIbCKOX03HCTBEHHBIX MAaTEpHAIOB U KOPMOB
Hanecenus nokpeITuii, IpenoceBHON 00pabOTKU CEMSIH

MecTHOro 351eKTpo000rpeBa MOJIOJHIKA )KUBOTHBIX M MITHIIBI

+1loBepXHOCTHOM 3aKallkl CTajJbHBIX JE€Tajei, HarpeBa IOJ TEPMOOOpPAaOOTKY U IUIACTUYECKYIO
nedopmMaruio MeTalIoB, KOCBEHHOIO HarpeBa BObI M JPYyTUX MaTepHalloB

JuajekTpuyeckuii cnocod 3JIeKTpoOHArpeBa NpUMeHsieTcsl B arpoONpOMbIIIIEHHOM NMPOU3BOACTBE
S

TepmooOpabOTKM TYromIaBKUX U XUMHUECKH aKTUBHBIX METAJJIOB B BaKyyMe

MecTHOTO AIeKTPOOOOTrpeBa MOJIOTHSKA JKUBOTHBIX M IITUIIBI

+HarpeBa IUAIEKTPUKOB M MOJYNPOBOJHUKOB, CTEPUIM3ALUU TMPOLYKTOB, NMPUTOTOBIECHUS IHIIH,
CEJIEKIIMOHHOW paboThI

HarpeBa Bo3yxa, BO/ibl, HOYBBI, METAJJIOB

Hounblii cnocod d1eKTpoHarpeBa NpUMeHseTC B arpoNpoOMBbIIIIeHHOM NMPOU3BOACTBE /IJIf:
[1naBku, pe3ku, TepMOOOPaOOTKH METAIIIOB U CILJIAaBOB

+/oHHO-TI7Ta3MEHHOT0 a30THPOBAHMS, [IEMEHTAIINH, TOBEPXHOCTHOTO TIOKPHITHSI METAJLIOB
ITogorpesa Bo3tyxa, BOJbI, )KUJKHX KOPMOB

[TpenmnoceBHO# 00pabOTKU CEMSH, CENEKIIMOHHONW paOOThI, CTEPHIM3ALIUH ITPOTYKTOB

B ss1ekTpHYecKoi Ayre BO3HHKaeT BbICOKAs TeMIlepaTypa, HoOTOMY 4TO:

Heo6xonnma sHeprust Ui BRIPHIBAHUS 3JEKTPOHOB M3 KATOIHOTO MSATHA M SHEPTHS VI MPOXOXKICHUS
JIEKTPOHHOIO ITOTOKA Ye€pe3 ra30BbI MPOMEKYTOK JyTH

IIpyn mepeMeHHOM TOKE KaToJ M aHOJ MEHSIOTCS MECTaMU, U IPOUCXOAUT 4YaCTUYHAs JACHUOHM3ALUA
ra3oBOU CMeCH

+Bricokas Temneparypa cToiba Ayru MoAep>KUBaeTCsl B OCHOBHOM B pe3yJIbTaTe YIPYTUX COyAapeHUN
JJIEKTPOHOB C MOJIEKYJIAMH M aTOMAaMH ras3a

ITo 3akony JIxoyns-Jlenma B wuHTerpanbHOM (opme sJeKTpuueckas 3Heprusi, npeoOpasyemas B
TEIUIOBYIO SHEPIUI0, B IOCIEAO0BATEIbHON 3JIEKTPUYECKON Lenu OyneT HauOousblIed Ha ydacTKe ¢
HaNOOJIBIINM JIEKTPUYECKHM COTIPOTUBIICHUEM, T.€. B CTOJIOE SJIEKTPUIECKON TyTH

NHayKunoHHbIN HArPeB OCHOBAH HA 3aKOHAX:

Kapno (tepmonnnamuka) u Ctedana-bonpiiMana (M3irydeHue)

Hrerotona (konBekuus) u [lenbTbe (TEMIOBBIE MOTOKU TEIIO3IEMEHTOB)

Buna (cMmerenne crieKTpoB OT TemmepaTypbl) U Dypbe (TErIonpoBOAHOCTD)

+®apanes-MaxkcBemia (dmekTpoMarHuTHas WHAYKOuSA) u Jkoyns-Jlenna B wuHTerpaigpbHOU Qopme
(TerutoTa TOKA)
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Xapakrep nmepexoJHoOro npouecca U3MEeHeHUs1 TeMIlepaTypbl BO BpeMeHH IIPH Harpese Tesa 1JId
HACAIN3MPOBAHHOIO CJy4yas (TeJIO OAHOPOAHOEe, NPH OTCYTCTBMH NOTEPb MAacChl M NOTepPb
TEIJIOBOM JHEPIMH B OKPYKAIIIYI0 Cpely B Ipolecce HarpeBa, NpPH IMOCTOSSHHOM 3HAYEHHH
MOIHOCTH, MOABOJUMOM K TeJIy JJIsl H3MECHEHHUSI ero TeIJIOCOACPKAHUA, IIPH HYJIEBbIX YCJIOBHUSAX)
uMeeT BUJ (B PYHKIMH BPEMEHH):

OKCIIOHEHTBI

[Tapabosnbr

+ Temmneparypa BO BpEMEHH YBEJINYUBACTCS 110 JIMHEMHOMY 3aKOHY

CHauaza Temneparypa pacTeT [0 SKCIIOHEHTe, a 3aTeM 10 napabdosie

OCHOBHBIMH MapaMeTPaMHU, XapaKTePU3YIOIIHMH Pe;KMMbl HHAYKIIMOHHOI0 HAarpeBa, sIBJISIOTCA:
BenuunHa 31eKTpu4ecKoro HanpsHKeHUs

MOUIHOCTb YCTaHOBKHU U KO3()PHUIUEHT MOIIHOCTH

+ YacToTa Toka 1 K03(pPHUIHUEHT MOIE3HOTO ACUCTBUS

DNEKTPUUECKOE COITPOTUBIICHUE U MarHUTHAs IPOHULIAEMOCTh

IIpu Ten10BOM pacuere 3JIeKTPOHATPEeBATEJIA ONPENe/IAIOT:
JlnameTp HUXpOMOBOW ITPOBOJIOKH

+ MomHoCTh HarpeBaress

Jinuny crimpanu

Hanpsoxenune cetn

HcTouyHnkoM NHTAaHUA JJ8 JIEKTPOCBAPKH B TOJIEBBIX YCJIOBHSAX CeJIbCKOX03fiiCTBEHHOIO
MPOM3BO/ICTBA ABJISAETCH:

+I1epenBr>kHAs IEKTPOCTAHIIMS C TETJIOBBIM JIBUTATENIEM U CBAPOYHBIM TPAHCHOPMATOPOM
AkxymynsTopHast OaTapest

CBapOyYHbIi BBIIPAMUTENH TpeX(ha3HOTO TOKa

CBapouHbIif cTaOMIN3AaTOP HAPSKEHUS

DJIEKTPUYECKHI annapar, 00ecne4YuBAONINH HYJIEBYIO 3alIUTY 3JIeKTPHYECKHX YCTAHOBOK:
ABTOMaTHYECKHUH BBIKIIOYATEIb C 3JIEKTPOMAarHUTHBIM PacLEIUTENIEM

ABTOMAaTHUYECKHUI BBIKJIIOYATENb C TEILUIOBBIM PACLEIUTEIIEM

DNEKTPOTEIIOBOE pelle

+ MarHuTHBII Iy CcKaTeNb

JJIeKTPUYECKasi CBAPOYHAS Ayra KJacCu(puuupyercs:
[To Benu4MHE 3JEKTPUYECKOr0 TOKA U HAIIPSKEHUS

+11o poxy Toka U OKpyXkarouiei 1yry cpeae

[To Buay maTepuana cBapuBaeMbIX TOBEPXHOCTEN

I1o mosIApHOCTH 3JIEKTPOA U CBAPUBAEMOM JETANIN

DJIeKTpUYecKHii HArpeB CONPOTUBJIEHHEM NMPUMEHSIETCS] B CeJIbCKOX03iiCTBEHHOM MPOU3BOACTBE
AJst:

+HarpeBa TBepIbIX, JKUIKAX M Ta3000pa3HBIX TEN, HAMIPUMEpP, CYIIKA CEIThCKOXO3IUCTBEHHOTO CHIPhS,
TerioBas o00paboTKa KOPMOB, TOJOTPEB BOJbI, ONTHUMH3ALMS MapaMeTPOB MHKPOKIMMaTa B
KUBOTHOBOTUYECKUX U MTHUIEBOTYECKUX MOMEIICHUSIX

[ToBEepXHOCTHOM 3aKaJIkKW JAeTaledl CEeNbCKOXO3SIMCTBEHHBIX MAIIIMH, HAHECEHUS aHTHUKOPPO3MOHHBIX
MOKPBITUH, IPEINOCEBHON 00paOOTKM CEeMsIH, CENIEKIIMOHHON pabOThI

XHUMHKO-TEPMHUYECKOU 00pabOTKH MeTa/uioB (a30THpOBaHWE, LEMEHTAus U Jpyrue nuddy3noHHbIC
MMOBEPXHOCTHBIC YIIPOUCHHUS JETANICH CEbCKOXO03sICTBEHHON TEXHUKHA U MHCTPYMEHTA)
TepMmooOpabOTKH, HAMJIAaBKU, PE3KU, CBAPKH TYTOIUIABKUX U XMMHUYECKH aKTUBHBIX METAJJIOB B BAKyyMe
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JJ1s1 pe3Kku MeTa/VI0B M UX CINIAaBOB MPUMEHSAETCH:
HNounblii HarpeB

+11na3mMeHHbIN HAarpeB

TepmoanexTpudyecknii HarpeB

NHnyKuroHHBIN Harpes

JJ1st TOYeYHOH ¥ LIOBHOM CBAPKH JIMCTOBOM J1€TAJIM MPUMEHSIeTCH:
WudpakpacHblii Harpes

+O1EeKTPOKOHTAKTHBIN HarpeB

NHayKUrOHHBINA HarpeB

DNeKTpoayroBOi HarpeB

IIpu MHAYKIIMOHHOM HAarpeBe MPUMEHSTIOTCS:
MarneTpoHbI

DNEeKTPOMAarHUTHBIC YMHOHTEIN YaCTOTHI
+DneKTpoMarHuTHEIE TpeoOpa3oBaTen
3BYKOBBIE T€HEPATOPHI YACTOTHI

Bomnpoce! 1u1s 3a1iMThI NPAKTHYECKUX 3aHATHI (0IIPOC) MO Teme:

1. Knaccudukanus 3IeKTpUISCKUX MeYCH COTPOTHBIICHUS.

2. YcnoBHbIE 0003HAUEHUS TUIOBBIX ME€YEH COMPOTUBICHHUS.

3. Kamepnsie 31eKTponiedr pEMOHTHBIX TTPEATPUITHIA.

4. DneKkTpuvecKre BaHHBI ISl TEPMUYECKON OOpPaOOTKM METAITUYECKHX H3ACTHH B KUAKUX
TETUTIOHOCUTEIISIX (Maciia, IIeJI0YH, PacIlJIaBbl COJIeH).

5. DraexTpocBapoyHOe 000pyAOBaHUE U €T0 KiacCu(UKAIIHsL.

6. Enunast cuctemMa 0003HaYeHHUH CBAPOYHOTO 000PYJOBAHUSI.

7. Knaccudukanus o00pyaoBaHus 111 KOHTAKTHOW CBapKH.

8. BbBICOKOYACTOTHBIE YCTAHOBKU MHAYKIIMOHHOTO CKBO3HOT'O HarpeBa (TUrelIbHbIE TIeUn).

9. MHAyKIMOHHBIE 3aKaJIOYHbIE YCTAaHOBKHU cpeaHeil yacToThl (10 10 kI'1x).

10. MHaykuMoHHBIE BCIIOMOTATEIbHBIE YCTAHOBKH ISl HATPEBa, 3aKajKU, TJIABKH, MAWKHU, JIUThS
METaJJIOB.

11. OcHOBHBIE TEXHHUYECKHUE TAHHBIC HEKOTOPHIX MHAYKIIMOHHBIX YCTAHOBOK.

12. DnexkTpoTepMUYECcKUe YCTAHOBKH JUAIEKTPUUECKOTO HArpeBa.

13. MoeuHble MalIUHbI ¥ BAHHBI C 3JIEKTPOTIOJOTPEBOM.

14. DnexkTpomoaorpeB ABUTATENEH TPAKTOPOB U aBTOMOOUIIEH B 3UMHEE BpPEMS.

15. DnexTponponorpes TpyOOIpOBOIOB U PE3ePBYapOB.

16. BeITOBBIE BNIEKTPOHArPEBATEILHBIE MUKPOBOJIHOBBIC MTEUH.

17. HanosnbHbIE U HACTOJIBHBIE SJIEKTPOILIUTHI.

18. Cnernuanu3upoBaHHBIC pUOOPHI c nH(ppaKkpacHbIMU oborpeBaTesiMu
(2JIEKTPOIIAITBIYHULIBL, JJIEKTPOTPUIIU, POCTEPBI U TOCTEPHI)

19. DAEKTpPOKOHBEKTOPHI U AJIEKTPOKAMHUHBI.

20. DraexTpopanuaTopsl (MaHEIbHBIC U CEKIIMOHHBIC) IJIsl OOIIETO OTOIICHHS ITOMEIICHUH.

21. DneKkTpuyecKre YaiHUKH, CaMOBAPbI, KU TUIbHUKH.

22. BbITOBBIE aKKYMYJISILMOHHBIE BOJIOHATPEBATENIM HU3KOTO JaBICHUSI.

23. DIeKTpUUYeCKHe YTIOTH, TPEIKH, (PeHBI.

24. DnexTponasyibHUKH, IPUOOPHI AJIsi CBAPUBAHMS MTOTUITUICHOBON TUICHKH.

25. Ha3oBuTe THUMOBBIE AJIEKTpOHArpeBaTeNid, MPUMEHSIEMbIE B OBITOBBIX 3JEKTPOTEPMUUYECKUX
npubopax. B ueM ux oTin4me OoT HarpeBareneil MpON3BOJACTBEHHOTO HA3HAUCHHUS?

26. Onuiure yCTpOMCTBO, MPUHIMI JECUCTBUA U MPEUMYIIECTBA MUKPOBOJIHOBOW 3JIEKTPOIECUH
JUIS TIPUTOTOBJICHUS THIIK. YUTO CIIyKUT UCTOYHHKOM NUTAHHS TIedd, Onaromaps KakuM CBOMCTBaM
AJIEKTPOMArHUTHOTO TOJIS JOCTUTAIOT BRICOKOKaYeCTBEHHOM TEIIOBOM 00pabOoTKU MPOAYKTOB?
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Tabamnua 6 — Kpurepnu oneHku cpopMHUPOBAHHOCTH KOMIIETEHIUH

Kox n HanmeHoBaHMe Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETECHIHH
WHAMKATOPA TOCTHKEHUS (4acTH KOMIIETEHIINN)
KOMTICTCHITHH COOTBETCTBYET OIIEHKE «3a4TCHO»
(4acTH KOMIIETEHIINN ) 50-100% oT MakcUMaNbHOTO OaIa
CTyAeHT JeMOHCTpUPYET 3HAaHHE OCHOBHOTO MaTepHalia o
UI-111Koc-4. Oprarusyer TeMe, MMOKa3bIBaeT TTy00oKoe 3HaHKE KIIacCU(UKAIINN
TEeXHUYECKOE 06CHy>KHBaHHe u OJICKTPHUYCCKUX IMMEYCHU COMMPOTUBIICHUSA U SJICKTPOCBAPOYHOI'O
PEMOHT CEIIbCKOXO3SHCTBEHHO 000pyI0BaHUS U €r0 KIacCU(PUKALUK, CBOOOJHO ONEPUPYET
TEXHUKH B OpraHA3aLu TEPMHHAMHU U TIOHATHUSMU; B OCHOBHOM, CIIOCOOEH OpPraHn30BaTh
TEXHUYECKOE 00CTYKMBAHUE U PEMOHT CEIbCKOX03IHCTBEHHON
TEXHHUKHU B OpraHu3aluu

2 OHEHUBAHUME IIMCBbMEHHBIX PABOT CTYJAEHTOB,
PETJIAMEHTUPYEMbIX YYEBHBIM IINTAHOM

[TuceMeHHbIe pabOTHI CTYIEHTOB MO AUCHUILIUHE «DIEKTPOTEPMUUYECKUE YCTAHOBKI» Y4EOHBIM
IJIJAHOM HE MPEyCMOTPEHBI.

3 OPAJIOK MPOBEJIEHU A IOBTOPHOM
MPOMEXYTOYHOM ATTECTALIUA

dopma NpoMeKyTOYHON aTTeCTallUU MO JUCIUILIUHE 3ayen.

OLEHOYHBIE MATEPUAJIbI U CPEACTBA JJIA ITPOBEPKU
CO®OPMIUPOBAHHOCTHU KOMITETEHIUI

IIKoc-4  Cnocoben  opraHm3oBaTb  TeXHHMYeCKOe  OOCIy:)KMBAaHHE M  PEMOHT
€eJIbCKOXO035IIICTBEHHOI TeXHUKH B OPraHU3alHH.

33[{31—[1/15[ 3aKpPbITOro TUIIA

Buvibepume 00un npagunvHulii 6apuanm omeema

151 co31aHMA HeOOXOAUMBIX Il PACTeHMId, ’)KHBOTHBIX M NITHLBI TEMIIEPATYPHBIX PeXKMMOB Ha
’KHBOTHOBOJYeCKHUX (epMax, B 0BOLIEXPAHMINIIAX, TeNJIHNAX, NTHLHEe(GaAOpHKaX HCNIOIb3YeTCs B
HacTosilee BpeMs 3JIEKTPOTepMUYecKoe 000py10BaHue:

TpancdopmaropHble (MHAYKIMOHHBIE) BOJOHATPEBATEIHN IPOMBIIUIEHHON YaCTOTHI
BbIcOKOYaCTOTHBIE MACTEPU3ATOPBI; MOTYIIPOBOJIHUKOBBIE TEPMONIEKTPUUECKUE KOHAULIUOHEPHI
+DnexTpokanopudepHble yCTaHOBKU

TemnnoBbie HacOCHI

HauboJiee npueMiieMbIM 1Jis1 000IrpeBa MOPOCAT-COCYHOB U IBIIJIAT B X010JHOe BpeMsl roJa
SIBJISIIOTCS:

DNEeKTPOHHO-TY4YEBOM HarpeB

JusnekTpudeckuii HarpeB

+WndpakpacHblil HarpeB

TepmoanekTpuueckuii HarpeB  (TEPMORJIEKTPUYECKHE  IOJTYHNPOBOJHUKOBBIE KOHAMLMOHEPHl U
TpaHchopMaTOpPHI TEILIA)
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NHayKIIHOHHBINA HATPEB B CeJILCKOXO0351iICTBEHHOM NMPOU3BOACTBE MPUMEHSIeTCS JIJIsl:

+ IToBepXHOCTHOI TepMOOOPAOOTKH METAITMYECKUX JACTANCH Ha MIPEIIPUATHIX TI0 PEMOHTY U
MIPOU3BOJACTBY CEJIbCKOXO3IMCTBEHHON TEXHUKH, KOCBEHHOTO HAarpeBa BOJIbI

CyIIKY ¥ TEeIIIOBOH 00pabOTKH CEeITbCKOXO3SIMICTBEHHBIX MAaTEPHAJIOB, HArpeBa BO3yXa MpH
yIpaBJICHUH NapaMeTpaMi MUKPOKJIMMATa CEJIbCKOXO3SIIICTBEHHBIX TOMELIEHUI

HarpeBa npecc-nopomuikoB, pe3uH, 1epeBa, CTEPUIN3ALUU TPOLYKTOB, TPUTOTOBJICHUS MTHILN
MecTHOro o6orpeBa MOJIOIHSAKA KUBOTHBIX U MTHUIIBI, 00PaOOTKU KOPMOB, CEMSIH

Croco0 3JieKTpoHArpeBa, HCMOJIb3yeMblii B HOBEHIIMX BHICOKOYACTOTHBIX MACTEPHU3ATOPAX
MOJIOKA:

NHayKkimoHHbIH HarpeB (TOKU BBICOKOM YaCTOTHI)

+/Iusnexkrpudeckuii HarpeB (TOKU CBEPXBBICOKON YaCTOTHI)

NudpakpacHslii HarpeB (TOKU MOJISPU3AIUH IIPU COTTIACOBAHUU CIIEKTPOB)

JlazepHusbiit HarpeB (pu Bo30YkKAeHUN NHPPAKPACHOTO CIIEKTPa U3TYyUCHUS)

3aaHus OTKPBITOrO THIIA

/lononnume

1. Kommiekc, cocTOAIMA M3 €aAMOr0 3JIeKTPOTEPMHYECKOro 000pPyI0BaHMS, MCTOYHHUKA €ro
3JIeKTPUYECKOr0 NHUTAHUS M YCTPOHCTBa JJsi aBTOMAaTH4YeCKOr0 YNpPaBJIeHHs, Ha3bIBaeTCH

Ilpasunvroiti omeem: 3NEKTPOTEPMHUUECKON YCTAHOBKOM.

2. Ileyb, BBINOJHEHHasi B BHJAe KpYIJIOH, KBaJApaTHOW WJIM MNPSAMOYIroJbHOH IIAXThI,
NnepeKpbIBaeMOil CBePXy KPbIIIKOH, HA3bIBAETCHA .
Ilpasunvroiti omeem: MAXTHOM.

3. Ileub mepHOAMYECKOr0 AEHCTBHUSI € OTKPBITOH CHHM3Y HENMOJABMKHON KaMepoH HarpeBa W ¢
OIyCKAIOLIHUMCH MOJ0M Ha3bIBAETCH .
Ilpasunvroiti omeem: 31€BaTOPHOM.

Jaime pa3zeepuymulit omeem Ha 60npoc

4. Kak kuaaccupuUUpPYIOTCS 3JIEKTPOTEPMUYECKHE YCTAHOBKHM IO Cloco0y mpeBpamieHHs
3JIEKTPU4Y€CKOi JHEPIrUH B TEMJIOBYHO?

Ilpasunvnviii omeem. DNEKTPOTEPMUYECKHE YCTAHOBKM IO CHOCOOY MPEBPALICHUS SIEKTPUYECKOH
SHEPTUH B TEIJIOBYIO JENIATCS:

- HarpeB conpotusnenuem;

- Harpes anextpudeckoi ayroii;

- HarpeB nyroii u cONpoOTUBIICHUEM;

- HarpeB nepeMeHHBIM MarHUTHBIM T10JIEM;

- HarpeB 371eKTpOHHBIM ITyYKOM.

5.Kakue cymecTBYIOT BH/ABI TeNJI000MeHa, MPOUCXOASLIME NPH NepeAaye TelJa K HarpeBaeMoMy
Teay? IlepeunciuTte u 1aiite onpeaesieHus.

Ilpasunvnviii omeem. TennonposoOnocms — TPOLECC NEPENauyd TEIUIOTHl MPH HENOCPEICTBEHHOM
COIIPUKOCHOBEHUM YacTul] BeulecTBa. Koneekyus — Tnepenada TEIUIOTHl BMECTE C JIBUKEHHMEM YacTHIL
BEILIECTBA; MMEET MECTO TOJBKO B JKHUJKOCTAX W Tra3ax. Pa3mnuyaioT eCTeCTBEHHYIO (CBOOOIHYIO)
KOHBEKI[MIO, BOSHUKAIOIIYIO BCIIEACTBUE ABMKEHHS CpE/bl IPU PAa3HOCTH IJIOTHOCTEH Ooyiee U MeHee
HarpeThlX YacTUll, U MPUHYIUTENIbHYIO (BBIHY)KIEHHYI0), CO3JaBa€MY0 HCKYCCTBEHHBIM IyTEM —
BEHTHJIITOPaMHU, HacocaMU. Tenniogoe uznyuenue — rnepegada YJHEPruu B BUJIE 3JEKTPOMArHUTHBIX BOJIH.
DTOT mpolecc UMEET MECTO B CPEAAX, MPO3PAUHBIX JJISl TETUIOBBIX JIyUEH.

6. Kakue cynecTByIOT THIIbI NleYeil COMPOTHBJIECHUA KOCBeHHOro HarpeBa? Ilepeunciure u naiirte
onpeaeeHUsI.

IIpasunvnviti omeem. Koanaxoeas neuv — Tedb MNEPUOIUYECKOTO ACUCTBUS C OTKPBITBIM CHU3Y
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MOABEMHBIM HArpeBaTEIbHBIM KOJIMAKOM M HEMOJBHKHBIM CTEHIOM. Je8amopHas 31eKmponeusb —
IeYb IEPUOJMYECKOr0 JIEUCTBUSA C OTKPBITOMW CHM3y HENOABM)XKHOW KaMepoW Harpera H C
omyckaromuMmcea nonoM. Kamepuas osnekmponeus — Tedb NEPUOJMYECKOTO JEHCTBUS C KaMepou
HarpeBa, 3arpy3ka M pasrpy3ka CaJKu KOTOPOH NpPOM3BOAATCS B TOPU30HTAIbHOM HAIPABIICHUU.
lllaxmuylo neuv BBINOJHAIOT B BHAE KpPYIVIOW, KBAAPAaTHOM WM NPSIMOYIOJbHOM IIaXThl,
IIEPEKPBIBAEMOM CBEPXY KPBILIKOM.

7.Kak omnpeaensiercsi TemjaoBasi MOIIHOCTH KajdopudepHOl YCTAHOBKH MPH OTOIICHUH
JKABOTHOBOJIYECKHX NMOMeEIeHni?

IIpasunvHoiii omeem. Terosas MOIIHOCTb KanopudepHoi YCTaHOBKH, KBT:
Quy =M Crpg_(tn-_ =y s
KK
MaccoBasi u300apHasi TEIJIOEMKOCTb BO3YXa; fy, 1y — TEMIIepaTypa BO3/AyXa BHYTPH MOMELICHHUS U
CHapyxu, [].

8. Kak kiaccupuuupyroTcss HHAYKIUOHHBbIE YCTAHOBKH 110 YaCTOTE TOKA MCTOYHUKA?
IIpasunvrviti omeem. 110 4acToTe TOKAa MCTOYHMKA MUTAHUS WHAYKIUOHHBIE YCTAaHOBKHM JENATCS Ha
MeYr ¥ HarpeBaTeNbHbIC YCTAHOBKM HHU3KOW (TpoMbIuieHHOHM) wactoTel (50 T'), meunm wu
HarpeBaTeNbHbIe YCTaHOBKH cpeaHel yacTtoThl (150—10 000 I'tr), meyn u HarpeBaTeabHbIE YCTAaHOBKH
BbICOKOM 4acToThl (50—-1000 kI'11) 1 ycTaHOBKHU AMAIIEKTPUUECKOTO HATPEBA — YCTAHOBKHU CBEPXBBICOKOM
gacToThl (5—5000 MTI'm).

9. YeMm oTiinvaeTcss MHAYKIUOHHAS KaHAJIbHAS NeYb OT TpaHcpopmaropa?

IIpasunvhviii omeem. HIyKINOHHAS KaHAJBHAS TI€Yb OTIMYAETCSA OT TpaHchopMaTopa ClexyroImuMu
XapaKTEepPHbIMU YEepPTaMU:

1) coBmelieHneM BTOpUYHON OOMOTKH C Harpy3Ko;

2) HanM4YMeM BO BTOPHUYHOM OOMOTKE TOJIBKO OJTHOTO BUTKA (KaHala);

3) BBICOTOM KaHasa, HEOOJIBIIION IO CPABHEHHIO C BHICOTON MHAYKTOPA;

4) BIUSHUEM MOBEPXHOCTHOTO 3(deKkTa, Tak Kak TIyOMHAa NPOHUKHOBEHHUS TOKa COM3MEpUMa C
TOJIIMHOM KaHana;

5) HU3KUM KO3((UIIMEHTOM MOIIHOCTU MEYHU COS M M3-3a HAIU4YUs OoNbpIIoro motoka paccesHus s,
BBI3BAHHOTO HEOOXOMMOCTBIO (PyTEpOBKH IEUH.

10. KakoBbI npenMyIecTBa HHAYKIIMOHHBIX TUTeJIbHBIX Neveii?

IIpasunvhoiii omeéem. IHIYKIMOHHBIE TUTENIbHBIE TI€YU 00JIaJaI0T CIEAYIOMUMHU IPEUMYIIECTBAMU:

1. Jlerkoe HOOCTH)KEHHME BBICOKMX TEMIEPATYp, TAK KaK SHEPrusi BBIAEIAETCS HEMOCPEICTBEHHO B
HarpeBaeMoM METaJLIE.

2. OTcyTCTBHE CONMPUKOCHOBEHUS C TOILUIMBOM WJIA 3JIEKTPOAAMH, YTO MO3BOJIAET MOJydaTh METALT U
CIUIaBbl, YUCTHIE IO XUMUUYECKOMY COCTaBY.

3. Hamuume WHTEHCHBHOrO TEpEMEIIMBAaHUS PACIUIABICHHOTO MeETalyla [0  BO3ACHCTBUEM
ANEKTPOJAUHAMUYECKUX CUJI, YTO CHOCOOCTBYET MOJIYUYEHHUIO OJHOPOJHOTO XHMHUYECKOro cocTaBa 0e3
MIPUMEHEHUS MEXaHUYECKHUX MEPEMENINBAOIINX YCTPONCTB.

4. Manasi OKHCISIeMOCTh M HEOOJNbILON yrap KOMIOHEHTOB COCTaBa M3-3a HAJIWYHUS 00Jiee XOJOIHOTO
[UTaKa Ha IOBEPXHOCTH 3€pKajla paCcIIaBICHHOIO METaJlia.

5. BO3MOXHOCTh IPOBENCHMS IUIABKM B BAKYYME M HEWUTPAJIBHOW Cpele Uil IOJIyYEHHUsS CILJIaBOB
BBICOKOT'O KauecTBa.

6. OtcyTcTBHE NIeperpeBa PyTEPOBKH MEUH, YTO MOBHIIIACT CPOK €€ CITY>KOBI.

7. Bo3MOXHOCTh pabOThI B IEPUOAUYECKOM PEKUME, YTO YMEHBIIAET MPOCTOU MEYH Ha XOJIOCTOM X0y
U JaeT BO3MOXXHOCTb CMEHBl XHMHYECKOTO COCTaBa BBIIJIABISIEMBIX CIUIABOB 0€3 MPOBEICHUS
MIPOMBIBHBIX TJIABOK U 0€3 OCTaBJICHUS HECIMBAEMOI0 OCTaTKa MeTalia.

8. boiiee mpocTasi 0 CpaBHEHHUIO C KaHAJIbHBIMU NI€YaMU KOHCTPYKIIHS OTHEYIOPHOTO TUTJIS.

11. Kakue TpeGoBaHusi npeIbABISIOTCA K CBAPOYHBIM TpaHcopmaTopam?

IIpasunvroviti omeem. CBapodHble TPaHCPOPMATOPHI JAOHKHBI YIOBIETBOPSThH CIEAYIOINIMM OCHOBHBIM
TpeOOBaHUSM:

1. meTp KpyTOmajarollyl0 BHEIIHIOK XapaKTEPUCTUKY, HEOOXOAMMYIO I yCTOHYMBOIO T'OPEHHS
IyTH;

2. Bo u30exaHue mneperpeBa JIEKTpOJa W NPUIUIAHHUS €r0 K METAJUTy MPH KOPOTKUX 3aMbIKAHUSX,
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BEJIMYMHA TOKa KOPOTKOTO 3aMbIKaHUs HE JI0JDKHA MpeBbIIaTh pabouuii Tok Oosee uem Ha 35-45%;

3. HampsikeHue Xo0JIOCTOro Xoja He JOJbKHO mpeBblmaTh 60 B, Tak kak mpu Oosiee BBICOKOM
HaNpsOKEHNUU TOSABISETCS ONMACHOCTh MOPAXKEHUS CBAPIIMKA HIEKTPHUUECKUM TOKOM;

4. Konctpykuus TpaHchopmaTopa JODKHA OBITH MPOCTa M 3AIIMIICHA OT BIHMSHHUA aTMOC(HEpHBIX
0CaJKOB, IBUIH U 1p. V30151111 0OMOTOK €ro J0JKHA OBITh BJIaroyCTOHYUBOI;

5. Tpanchopmarop NOKEH 00€CNEUUTh MOCTOSHCTBO TOPEHHUs AYTU MpU KOJeOaHUM HAINpPSIKEHUS B
nepBU4YHOM ooMoTKe £10%.

12. KakoBbI OCHOBHBIE TPeOOBaHMS, NPeIbsBJIAsAEeMbIe K OJHOIMOCTOBbIM HCTOYHHUKAM CBAPOYHOI0
TOKA?

Ilpasunvroiti omsem.

1. HanpspkeHue XOoJ0CTOro X0/a MCTOYHMKA CBAPOYHOI'O TOKA JIOJDKHO OBITh HE MEHee HampsiKeHUs
3akuranus nyru (30-40 B — nns nocrostnaoro Toka u 50-55 B — 11t nepeMeHHOro ToKa);

2. Tok KOpOTKOIO 3aMbIKaHHsl B CBapOYHOI IIENM HE JOJDKEH CYILECTBEHHO MpeBbIIIaTh padouuii TOK
IyTH (MPaKTUYECKH, KPaTHOCTh TOKa KOPOTKOTO 3aMbIKaHMsI MpuemiieMa B npenenax 1,2—1,4);

3. McTOYHMK JOJKEH UMETh PEryJIMPOBKY TOKA CBAPOYHOM AYyT'H, €IUHYIO JJIsl CBApKH JAeTanell pa3HoH
TOJILUHBI.

13. Kak kiaccuguuupyoTcs 3J1eKTPOAYTroBble NeYd U Ile IPUMEeHAITCA?

Ilpasunvnviii omeem. NEKTPOAYIOBbIE NEUYM MPUMEHSIOTCS B METATyprUuecKod, XHMHUYECKOM,
MalIMHOCTPOUTENIBHOM, CENbCKOXO3AUCTBEHHOM W psle IpYrMX oOTpaciied MpOMBINUIEHHOCTH. OHHU
MOTYT OBITh KJIACCU(ULIUPOBAHBI CIEAYIOLIUM 00Pa30M.

Jyeosvie neyu Koceennoeo Oeuicmeus. DNEKTPOLYTOBOM pa3psl TOPUT MEXIY 3IIEKTPOAAMHU,
pacrloJOKEHHbIMU HaJl HarpeBaeMbIM MaTEpHUaJOM, M TEIUIOOOMEH MEX]Iy 3JIEKTPUYECKOH Iyrol u
MaTepHaiOM OCYIIECTBIISETCS B OCHOBHOM 3a CUET U3ITyUeHHUs.

Lyzo6vie neuu npsamozo oeticmeus. B HUX 3ileKTpUUecKasl Ayra FOPUT MEXIy KOHLAMH JJIEKTPOJOB U
HarpeBaeMbIM MaTepuasioM. Harpes mMaTepuana ocymecTBIseTCs IPHU BbIIEICHUU 3HEPTUM B OMOPHBIX
MATHAX TyTH, IPOTEKaHUHU TOKA Yepe3 paciliaB, a TAKXKE 3a CUET U3IYUECHHS IIa3Mbl AYT'H, KOHBEKIUH U
TEIUIONPOBOAHOCTH.

Lyzo6vie neuu conpomugnenus. B HUX ayra TOpPUT IOJ CIOEM 3JIEKTPOIPOBOJHOM IIMXTHI; TEIUIOTA
BBIJIEJIIETCS B JYyTOBOM pa3psale M MPEUMYLIECTBEHHO IPH IMPOXOXKJIEHUM TOKa uepe3 ILIMXTY B
pacruiaBieHHbIX MaTepuanax. Ilepemaua TemyioTsl B 00BEM M€YM OCYIIECTBISETCS 3a CYET
TEIUIONPOBOAHOCTH, U3JIy4YEHUs] U B MEHbIICH Mepe KOHBEKIIHH.

OxkoHuarenbHble pe3ynbTaTbl oOydeHus ((popMHpOBaHMS KOMIETEHIMM) ONpPENEesIFOTCS
MIOCPENICTBOM TepeBoa 0anioB, HAOPAHHBIX CTYIEHTOM B IIPOLIECCE OCBOECHUS AUCLUIUINHBI, B OLICHKH:
0a30BbIii ypOBEHb C(OPMHPOBAHHOCTH KOMIIETEHIIMM CYHUTAETCSl JOCTUTHYTBIM, €CIIM pPe3yJbTaT
00yd4eHHsI COOTBETCTBYET OIleHKe «3auTeHo» (50-100 peTHHTOBBIX 0aJIOB).

4 IOPSAJIOK MPOBEJIEHU A IOBTOPHOM
MNPOMEXYTOYHOM ATTECTAIIUA

dopma NpoMeKyTOYHON aTTeCTallUU MO JUCIUILIUHE 3ayen.

@OHJ OLIEHOYHBIX CPEACTB IS MPOBEICHUS TMOBTOPHOM MPOMEKYTOYHOM AaTTECTallUH
(dbopMupyeTcst U3 Yrclia OLIEHOYHBIX CPEJICTB IO TEMaM, KOTOPhIE HE OCBOCHBI CTYJICHTOM.

Ilpumeuanue:

JloToTHUTETbHBIE KOHTPOJBHBIE UCIBITAHUSI TPOBOMATCS IJISI CTYACHTOB, HaOpaBmux menee S0
0aJ/10B (B cooTBeTCTBHH ¢ «[l0oOXKEHNEM 0 MOTy TbHO-PEUTHHTOBOM CHCTEME ).
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Tabauna 7 — Kpurepuu copMUPOBAHHOCTH KOMIETEHIUH

Kputepuu onennBanus copmMHUpoBaHHOCTH

KOI[ 1 HAUMCHOBAHUC MHAHUKATOpPA
KOMIICTCHIIMH (‘{aCTH KOMHGTGHL{I/II/I)

JOCTHXXCHHA KOMIICTCHIINH

COOTBETCTBYET OLICHKE «3aUTEHO»
(4acTv KOMIETEHIUN )

50-100% ot MakcuManbHOro Oasuia

CryzaeHT JeMOHCTPUPYET 3HAHHE OCHOBHOTO MaTepHalla
N/-1koc-4. Opranusyer TeXHHYECKOe 10 TEMaM JUCLUIUIMHBL, 3HAET BUJBI
O6CJ'Iy>KI/IBaHI/Ie A PEMOHT QJICKTPOTEPMHUYCCKUX YCTAHOBOK M X HA3HAUCHUC,
CBOOOJTHO ONIEpPUPYET TEPMUHAMU U MTOHATUSIMH; B
OCHOBHOM, CITIOCOOEH OPraHU30BaTh TEXHUUYECKOE
00CITy’)KUBaHUE U PEMOHT CEeNIbCKOXO035IICTBEHHON
TEXHUKH B OPraHU3aLuu

CEIbCKOXO03AHCTBEHHON TEXHUKHU B
OpraHu3anuu
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