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ITacmopt

(¢oHa oLleHOYHBIX CpPe/ICTB

CeJIbCKOXO03SIUCTBeHHEBIX
3/1eKTPOTEPMUYECKUX
yCTaHOBOK

Tabmuma 1
dopMUpyembie OueHOYHbIE
Moaynb AUCLUIIIAHBI KOMIIeTeHLIUU MaTepuasnbl | KonmuecTtBo
WU UX YaCTHU U CpeJCTBa
Tema 1. DneKTpPOTEXHOJIOTHSL. TCk 17
OripesiesieHrie, TepPMUHOJIOTUS, ’
cobecesoBaHue 28
K/laccuuKaius
Tema 2. YCTaHOBKU
. TCk, 14
3J1eKTP0Oa3p030J/IbHOM
cobeceioBaHue 9
TEeXHOJIOTUU
Tema 3. VIcKyccTBeHHast TCk, 10
HMOHM3aLUs BO3yXa cobecejoBaHKe 6
Tema 4. DneKTpouMITy/IbCHast VK-1 Cnocoben TCk, 17
TeXHOJIOT YA OCYLIECTBJ/ISATb CO6€C€,ILOBaHI/Ie 8
KPUTUUECKUM aHa/Iu3
Tema 5. JmeKTpoTepMUUeCKHEe | rIpoGIeMHBIX CUTYaLMi Ha
YCTaHOBKH /JId OCHOBEe CUCTEMHOTO
peryiupoBaHus I1apaMeTpOB noaxo/ja, BblpaGaTLIBaTb TCk 20
MMKPOK/IUMaTa B ’
P " CTpaTeruio cobecejoBaHMe 4
CeJIbCKOX034ANCTBEHHBIX JenCTBUm
NpOU3BO/CTBEHHBIX ITKoc-1 Criocoben
TIOMeIleHUsIX pa3pabaTbiBaTh
TepcrieKTUBHbIE T/IaHbI U
Tema 6. DneKTpoTepMUUecKre TEXHOJIOTMH B 00/1aCTH TCK, 11
YCTaHOBKH [I71s1 HarpeBa BO/IbI MexaHU3aluu U cobecemoBaHue 21
aBTOMaTH3al[1H TIPOLIeCCOB
Tema 7. DnekTpoTepMHUUecKoe | B CelIbCKOXO3SIHCTBEHHON
obopyzoBaHre peMOHTHO- OpraHu3aLH
MeXaHWUYeCKHX MaCTepPCKHX B
CebCKOM MeCTHOCTH U Ha
MpeAnpUATUX TEXHUYECKOTO TCK, 36
cepBHca cobeceoBaHMe 13
CebCKOX035IMCTBEHHOM
TeXHUKH B
arpoIpOMBIIIITIEHHOM
KOMILIeKce
Tema 8. OcHOBHBIE
HaripaBJ/leHHsI COBPEMEeHHBIX
Hay4YHbIX UCC/IeJOBaHUM B
Y1 A TCk, 11
obnactu
cobecemoBaHue 7




1 OHEHOYHBIE MATEPHUAJIbIL, HEOBXO/VNMbIE
JIUI1 OIIEHKUY 3HAHUI, YMEHII 1 HABBIKOB JIESATE/IPHOCTU
B ITPOIDECCE OCBOEHUA JNCLHUIL/INMHbBI

Tabsuia 2 — PopMupyemble KOMIETEHIUN

KO,E[ 1 HaMMEeHOBdHHEe
KOMIIeTeHLIH

KO,Z[ N HaMM€HOBdHHWE MHAWKATOPA JOCTHXKEHUS
KOMIIETeHLIH (T—IaCTI/I KOMHeTeHL[I/II/I)

O1eHOUHBIE
Marepuasbl
Y Cpe/iCTBa

Tema 1. OJuekrporexHosnorus. OmnpepeneHnue,
Kaaccupukanus

T€PpMHUHO/I0T'UH,

YK-1 Criocoben
OCYIIECTBJISAITh
KPUTHUECKUM aHa/n3
Mpo0IeMHBIX CUTYal[Hi
Ha OCHOBE CHCTEMHOT'O
M0IX0/1a,
BbIpabaThIBaTh
CTpaTeruio
JIeMCTBUM
[TKoc-1 Cnocoben
pa3pabaThiBaTh
MepCIIeKTUBHbBIE TI/IaHbI
1 TeXHOJIOTUU B
00/1aCTH MeXaHW3aLIUH
Y aBTOMaTU3al[iu
TIPOLIECCOB B
CeJIbCKOXO03SIMCTBEHHOU
OpraHMu3aI|uu

U-1yk1. AHanu3upyeT TIPOOJEMHYIO CHUTYal[UiO
KaK CUCTeMY, BBISIBJISISI ee COCTaBJIAIOLME U CBA3U

TecTupoBaHue

MeXJy HUMU
U-2yk1.  OcymjectBiseT  MOUCK — BapyaHTOB
pellieHUs TOCTaB/eHHOW TpobOeMHOM CUTyalluyd Ha
OCHOBe JIOCTYIHbIX UCTOUHUKOB MH(OpMaL1
W-3yk.1. OrmpenensieT B paMKax BbIOpaHHOTO
anropMT™Ma  BONPOCHI  (33fauM),  MOAJIeXalue
JanpHediedt paspabotke. Ilpepmnaraer criocobbl ux
pelieHus
U[-4yk.1 Pa3pabaTbiBaeT CcTpaTeruo JOCTHKEHUsI
TI0CTaBJIEHHOM L1e/IM KakK I0C/1e[jloBaTe/IbHOCTh
1L1aroB, MpeJBU/s pe3ysbTaT KaKJ0Iro U3 HUX U
OL|eHMBas UX B/IMSIHHE Ha BHeLlIHee OKpYy)KeHue
TJIaHUPYeMOU JleITeJIbHOCTH 1 Ha
B3aMMOOTHOLIEHUS] YUaCTHUKOB 3TOU JIeSITeJIbHOCTH
W I-1nkoc-1 Pa3pabaTbiBaeT mepcrieKTHBHBIE TJIaHbI U
TeXHOJIOTUH B 06/1aCTH MeXaHU3allu1 1
aBTOMAaTH3alU MPOLIECCOB B CEJIbCKOX03MCTBEHHOM
OpraHu3anuu

CobecenoBaHue

Tema 2. Y cTaHOBKH 3JIEKTP0a3pP030/IbHOM TEeXHOJIOTHH

W-1yk-1. AHamu3upyeT TMpPoOIeMHYIO CHUTYaI[|io
KaK CHUCTeMY, BBbISBJ/ISISL ee COCTaB/SIOLIMe U CBSI3U

TecTtupoBaHue

MeXy HUMU
NO-2yk1.  OcyujecTBiasieT  TOMCK  BapUaHTOB
pellieHNs TI0CTaB/IeHHOW TIpo6/eMHOM CUTyaluyd Ha
OCHOBe JIOCTYIHBIX UCTOUHUKOB MH(GOpMaLU1
W-3yk-1. OrmpenensieT B paMKaxX BbIOpaHHOTO
airopuTMa  BOTMpOCHl  (3ajauM),  TOJIeXKallue
JanbHelel paspabotke. Ilpeayaraer criocobbl ux
pellieHus
W I-4yk-1 Pa3pabaTbIBaeT CTpaTEryio JJOCTIDKEHHS
TOCTaBJIEHHOM 11e/TU Kak I0C/ie[jloBaTeTbHOCTh
11aroB, MPeJBU/s pe3y/ibTaT KaX/A0r0 U3 HUX U
OlLleHMBasi UX B/IMSIHUE Ha BHeIlIHee OKPY)KeHHe
TJIaHUPyeMOU ZiesiTe/TbHOCTU 1 Ha
B3aMMOOTHOIIEHUS] YUaCTHUKOB 3TOU JieSITe/IbHOCTH
WU-11koc-1 Pa3pabaThiBaeT mepcrieKTUBHbBIE TUIAHBI U
TeXHOJIOTUH B 00/1aCTH MeXaHU3aluy 1
aBTOMAarH3aliK MPOLeCCOB B CETbCKOX03MCTBEHHOU

OpraHu3saluu

CobecenoBanue

Tema 3. UckyccTBeHHasi HOHM3aLMsA BO3AyXa




U-1yk1. AHanu3upyeT TIPOOJEMHYIO CHTYaI[UiO
KaK CUCTeMY, BBISIB/ISISI ee COCTaB/SIOLIMe U CBSI3U
MeXAy HUMU

N-2yk1.  OcyllecTBisieT  MOMCK  BapUaHTOB
pellieHus1 TI0CTaB/IeHHOW TIPOOJIEMHOM CHUTyal[i Ha
OCHOBE JJOCTYITHBIX UCTOUHUKOB HH(OpMaLin

NU-3yk1. OrpefenseT B paMKaxX BbIOpaHHOTO
airopMT™Ma  BONPOCHI  (3afauM),  MOAJIeXalue
JanbHedmed paspabotke. IIpeasaraer cmocoObl ux
pelleHust

W/1-4yk-1 Pa3pabaThiBaeT CTPATETHIO [IOCTH)KEHUS
T10CTaBJIEHHOM Lle/IM Kak I0C/1eZjloBaTe/IbHOCTh
11aroB, IpeJBU/s pe3y/bTaT KaXA0r0 U3 HUX U
OLleHMBas UX B/IMSHUE Ha BHEIIIHee OKPY)KeHHe

MJIaHUPyeMOU JleITeJIbHOCTH 1 Ha
B3aMMOOTHOLLEHUS] YUaCTHUKOB 3TOU [iesITeJIbHOCTH
NU-11koc-1 Pa3pabaTbiBaeT repcreKTHBHbBIE T/TaHbI U
TeXHOJIOTUH B 06/1aCTH MeXaHU3aLuy U
aBTOMaru3aliu MPOLeCCOB B CeTbCKOX0351CTBEHHOU
OpraHu3aluu

TectupoBaHue

CobecenoBaHue

Tema 4. D/1IeKTpOUMITY/IbCHAsl TEXHOJIOTUS

WU-1yk-1. AHamu3upyeT TMpoOIeMHYIO0 CHUTYal[|io
KaK CHUCTeMY, BBISIB/ISISI ee COCTaBJ/ISIIOLIME U CBSI3U
MeX1y HUMH

NO-2yk1.  OcyujecTBiasieT  TOMCK  BapyUaHTOB
pellieHHs TIOCTaB/eHHOW Tpo6eMHOM CUTyaludd Ha
OCHOBe JIOCTYIHBIX UCTOUHUKOB MH(OpMaL1

NU-3yk1. OripefenissieT B paMKaxX BbIOpaHHOTO
anropMT™Ma  BOMNpPOCHI  (33auM),  MOAJIeXalue
JanbHelier paspabotke. Ilpeayaraer criocobbl ux
pellieHust

W ]I-4yk-1 Pa3pabaTbIBaeT CTpaTeryio JJOCTIDKEHHS
TOCTaBJIEHHOM Lle/TM Kak I0C/ie[jloBaTe/IbHOCTh
11aroB, MpeJBU/s pe3y/bTaT KaX/A0r0o U3 HUX U
OLleHMBasi UX BJIMSIHUE Ha BHEIIIHee OKPY)KeHHe

TJIaHUPyeMOU ZieITeJTbHOCTH 1 Ha
B3aMMOOTHOLIEHUS] YUaCTHUKOB 3TOU JieSITe/IbHOCTH
W I-1rkoc-1 Pa3pabaTbiBaeT mepCcrieKTHBHBIE TJIaHbI U
TEXHOJIOTHUH B 00/1aCTH MeXaHU3aLu1 U
aBTOMaTH3al[1K TPOL[eCCOB B CeTbCKOX035MCTBEHHOU
OpraHu3aluu

TectupoBaHue

CobecenoBaHue

Tema 5. OJJileKTpoTepMHUeCcKHe YCTAaHOBKU JJ/I1 peryJIupoBaHUA
napaMeTpoB MHUKPOK/IMMaTa B Ce/TbCKOX03HCTBeHHBIX

IMPOU3BOACTBEHHBLIX ITOMeEIIIeHUAX

U-1yk1. AHanu3upyeT TIPOOJIEMHYIO CHTYal[UIO
KaK CHCTeMY, BBISB/ISISI ee COCTaB/ISIIOLIMe U CBSI3U
MeXZy HUMU

NO-2yk1.  OcyijecTtBiasieT  IIOMCK  BapyvaHTOB
pellieHns TI0CTaB/eHHOW TIpOO/IeMHOM CUTyalud Ha
OCHOBE JJOCTYITHBIX UCTOUHUKOB MH(OpMaLn

NU-3yk-1. Ormpegensier B pamMKax BbIOPAaHHOTO
aIrOpUTMa  BOMPOCHl  (3ajauu),  MOJJexaliue
JanbHedmed paspabotke. Ilpeanaraer cmocobbl nx

TecTupoBanue

CobecenoBaHue
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pelieHust
U/T1-4yk-1 Pa3pabaThiBaeT CTPATeTHIO [IOCTHXKEHUS
TOCTaBJ/IEHHOM L1eJIA KaK IM0C/1el0BaTe/IbHOCTh
11aroB, NpeJBU/Isl Pe3y/bTaT KaKI0ro U3 HUX U
OL|eHMBas UX B/IMSIHME Ha BHELLIHee OKpPYy)KeHre
TJIaHUPYEeMOU JiesiTe/TbHOCTU U Ha
B3aMMOOTHOILIEHHSI YUaCTHUKOB 3TOU [|esiTe/TbHOCTU
W/I-11ikoc-1 Pa3pabaThiBaeT MepCrieKTUBHbBIE TUIaHbI U
TeXHOJIOTUH B 00/1aCTH MeXaHU3aLu1 U
aBTOMaru3aliu MPOLeCCOB B CEeTbCKOX035MCTBEHHOU
OpraHu3aluu

Tema 6. D1eKTpoTepMHUYeCKHe YCTAaHOBKH JIJ/Isi HarpeBa BoJibl

U-1yk-1. AHamu3upyeT TMpoOIeMHYI0 CHUTYal[|io

KaK CHUCTeMY, BbISIB/IISL ee COCTaBJISIOLIMe U CBSI3U TectupoBanue

MeXXy HUMU
U-2yk1.  OcymjectBiseT  MOUCK — BapyaHTOB
pellieHHs TI0CTaB/IeHHOW TPOOeMHOM CUTyallud Ha
OCHOBE /IOCTYIMHbIX UCTOUHUKOB UH(OpMaLuu
W-3yk-1. OrmpeznensieT B paMKax BbIOpaHHOTO
anropMT™Ma  BONPOCHI  (33auM),  MOAJIeXalue
JanbHeiedt paspabotke. Ilpesanaraer criocobbl ux
pelieHust
U/1-4yk.1 Pa3pabaTbiBaeT CcTpaTeruto JOCTHKEeHUsI
TOCTaBJIeHHOM 11e/1d KaK 10C/ie/IoBaTeIbHOCTh CobecefoBanue
111aroB, MpeJBU/s pe3ysIbTaT KaKJ0ro U3 HUX U
OL|eHMBasl UX B/IMSIHHE Ha BHeLlIHee OKpYyKeHue
TJIaHUPYeMOU JleITe/TbHOCTH 1 Ha
B3aMMOOTHOLIEHUS] YUaCTHUKOB 3TOM [1eSITeIbHOCTU
N /1-1nKkoec-1 Pa3pabaTbiBaeT mepcrneKTHBHBIE
IUIaHBI M TeXHOJIOTHH B 00/1aCTH MeXaHHU3aLNHU U
aBTOMAaTHU3aL{U NPOL[eCCOB B
Ce/IbCKOX0351IlICTBEHHOM OpraHu3alyu

Tema 7. J/IeKTpoTepMHUecKoe o0opyaoBaHHUe PEeMOHTHO-
MeXaHNYeCKMX MacTepCKuX B CeJIbCKOM MeCTHOCTM M Ha
NpeJnpusTUsX TEeXHUUYECKOr0 CepBHCA  Ce/JIbCKOX03AHCTBEeHHOU
TeXHUKH B arponpoMsIluIeHHOM KOMILIeKce

U-1yk1. AHanu3upyeT TIPOOJIEMHYIO CHTYal[UiO

KaK CUCTeMY, BBISIB/ISISI ee COCTaB/ISIFOILME U CBSI3U TectupoBanue

MeXXJy HUMU
NO-2yk1.  OcyijecTtBiasieT  IIOMCK  BapyvaHTOB
pellieHNs TI0CTaB/IeHHOW TIpo6/eMHOM CUTyaluyd Ha
OCHOBe JIOCTYIHBIX UCTOUHUKOB MH(hOpMaLU1
U-3yk1. OripefensieT B paMKax BbIOpaHHOTO
aqropuTMa  BOMpPOCHI  (3ajauM),  TOJJIeXKallue
JanpHeuied paspaboTke. Ilpexaraer crocoObl wx
pelieHust
U/I-4yk-1 Pa3pabaThiBaeT CTpaTeruio JOCTKEHUS CobecesoBanue
TOCTAaBJ/IEHHOM L]eJIA KaK M0C/1eJ0BaTe/IbHOCTh
11aroB, NpeJBU/Is Pe3y/bTaT KaKJ0ro U3 HUX U
OL|eHMBas UX B/IMSIHYE Ha BHELLIHee OKpPY)KeHHe
TJIAaHUPYEMOU JiesiTe/IbHOCTU U Ha
B3aMMOOTHOLLIEHHS YUaCTHUKOB 3TOU [|eITe/TbHOCTU
N/-1nkoc-1 Pa3pabaTbiBaeT nmepcrneKTUBHbIE
IJIAHBI M TEXHOJIOTHH B 00/1aCTH MeXaHH3aLWHU U
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aBTOMaTHU3aluH MPOLeCcCoB B
Ce/IbCKOX03SIMCTBEHHOH OpraHu3anum

Tema 8. OcHOBHBIe HamlpaB/ieHHMs  COBPEMEHHbIX HAy4YHbIX
HCC/IeJ0BaHUM B obsactu Ce/IbCKOX035IHCTBEeHHBIX
3/1IEKTPOTEePMHUYECKHUX YCTaHOBOK
U-1yk-1. AHanu3upyeT TIpPOOJEMHYIO CHTYal[Ui0
KaK CHCTeMY, BBISBJISISI ee COCTaBJ/ISIFOIIME U CBSI3U
MeXly HUMH
N-2yk1.  OcyllecTBisieT  TMOMCK  BapUaHTOB
pellieHus1 TOCTaB/IeHHOW TIPOOJIEMHOM CUTyal[iM Ha
OCHOBE JJOCTYITHBIX UCTOUHUKOB MH(pOpMaLin
NU-3yk1. OripefenisieT B paMKaxX BbIOpaHHOTO
aIropuT™Ma  BOMpPOCHI  (3afauu),  TOJyIexarue
JanbHedmel paspabotke. Ilpezayaraer cmocoObl ux
peLieHus
U/1-4yk-1 Pa3pabaThiBaeT CTPATETHIO [IOCTH)KEHUS
MOCTaB/IEHHOM 1]eJ/IM KaK T0C/Ie/J0BaTeIbHOCTh
111aroB, MpeJBU/sl Pe3y/IbTaT KaXKA0To U3 HUX U
OLleHMBas UX BJIMSIHUE Ha BHeLITHee OKPY>KeHHe
TJIaHUPYeMOH /1esiTe/IbHOCTH U Ha
B3alMOOTHOIIIEHHsI YYaCTHUKOB 3TOU ZlesTeIbHOCTH
W-1nkoc-1 Pa3pabaTbiBaeT rnepcrieKTUBHbBIE TUIaHbI U
TeXHOJIOTUH B 06/1aCTH MeXaHU3aLuy U
aBTOMAaTH3alU MPOLIECCOB B CEJIbCKOX03SMCTBEHHOM
OpraHu3aluu

TectupoBaHue

CobeceoBaHue

OueHouHbIe MaTepuasibl U CPeJCTBA /ISl NPOBePKH
chopMHUpPOBaAHHOCTH KOMIIeTEeHLIUH

Tema 1. JJIEKTPOTeXHO/IOTUsl. Omnpepenenue, TEePMHUHOJIOTUS,
Kjaaccudukamus.

Bonpochs! 151 codeceJ0BaHUA:

1. B yemM COCTOUT CYL[HOCTb 3JIEKTPOTEXHOJIOI MU ?

2. CyLIHOCTb 3/1eKTPOHHO-MOHHOM TeXHOJIOTUH.

3. Crioco6rI 3apsiky yactul]. dusnueckas Ipupo/ia poIeccoB.

4. YCTpOWCTBO 3/1€KTPO3ePHOOYUCTUTETbHOM MaLlHBI.

5. OCHOBHBI€ THUIIbI 37IEKTPUYECKUX CenapaTopoB.

6. Kakoro 3Haka 3apsij nprobpeTaeT yacTuiia B TIojie KODOHHOTO pa3psijia B

MeJK3/1eKTPOJHOM MPOCTPaHCTBe?

7. Kakoro 3Haka 3apsij mprobpeTaeT HENPOBO/sAIIasi YaCTHI[A B TI0/Ie KODOHHOTO

pa3psijla Ha MOBEPXHOCTH HEKOPOHUPYIOLEro 3/1eKTpoja’?

8. OT KaKMX CBOMCTB YaCTHLIbl 3aBUCSIT BeJIMUMHA U 3HAK ee 3apsija?

9. Kakue BUIbI 00pabOTKM 37IeKTPUUECKHUM TOKOM TIPUMEHSIOTCS B C.X
TpOM3BO/CTBE?

10.B uem COCTOUT CYII[HOCTD TIPe/ITIOCEBHOM 006pabOTKY CeMsH B 3/IeKTPUUECKOM

roJse.

11. B yeM NpUHUMINHAA/IBHOE OTJIMYME 3JIEKTPO3€PHOOUNCTUTETBHOU MallIUHBI

TPaHCIIOPTEPHOTO THMa OT 6apabaHHOTO?
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12. Tlpeumy1iecTBa U HeJOCTAaTKU TPAHCIIOPTEPHOM 3/1eKTPO3€pPHOBOM MallMHbI OT
6apaboHHoi

13. Uto Ha3biBaeTCd KOPOHHBIM pa3psijoM?

14. B ueM 3ak/r04yaeTcsi OTIMYKME YHUTIOSIPHON KOPOHBI OT OUMOJISIPHON?

15. Yto Ha3bIBaeTCsA Haya/IbHBIM Hanpsi)KeHueM KOPOHbI?

16. Kak 3aBUCHT Haua/ibHOe HarpshKeHre KOPOHHOI'0 pa3psijia OT pajuyca npoBoja
Y ME)X3/IEKTPOJHOTO PAaCCTOSIHUSA?

17. KakoBO Ha3HaueHHe KOPOHUPYIOLLIero 3jieKkrpoja?

18. Kakue s3nekTprueckue CUIbI IelCTBYIOT Ha CeMeHa B pa3/IMUHbIX 30HaX
MalLLUHbI

19. Kak npoucxopuT s/ieKTpuueckas 3apsiika CeMsH?

20. CyIIHOCTb CUJIbI 3epKa/IbHOTO 0TOOpaXkeHUs.

21. 3aBUCUMOCTD pacripe/ie/ieHHst CEMSIH 0 (PpaKLUsIM OT CKOPOCTH JIBU)KEeHUSI
TPAHCIIOPTEPHOW JIEHTHI.

22. Yto Takoe 31ekTpoau3? dusnueckas CylHOCTh Mpoijecca U 06/1acTh
MpYMEHEeHUSsT

23. ®u13n0JI0rTUYeCcKoe AerCTBUe 3JIeKTPUUYECKOro TOKa, IPUMEHSIeMOro B
BeTEePUHAPUH.

24. Kak yCKOpUTb paccoJ/ieHue MoYB C [TOMOLIIBIO 3/IeKTPUYEeCKOro ToKa?

25. Oco6eHHOCTH MarHUTHOTO T10JIs1 KaK TeXHOJIOTHYeCKoro (akTopa.

26. [IprmeHeHre MarHUTHOI'O M0JIF /11 OUUCTKU CeMSIH.

27. lIpuMeHeHre MarHUTHOTO T10J11 B C.X. TIPOU3BO/ICTBe.

28. Kak yMeHbIINTH HakureoOpa3oBaHHe B KOT/AX C ITOMOII[bI0 MarHHUTHOTO
rnoss?

KomnbiomepHoe mecmupoearue (TCk):

Bbibepume 00uH Npasu/ibHbIll 8APUAHM
O/IeKTPOTEXHO/I0THA — 00/1aCTh HAYKU U TeXHUKH, H3y4YaroIas
+I1premsbl mpeoOpa30BaHUs 3/IEKTPUUECKOM SHEPTUN
Crioco6bI Ipeobpa3oBaHus IEKTPUUECKON SHEPTryUn
Cpe/icTBa BBITIO/THEHUSI TIPOU3BO/ICTBEHHBIX TIPOIIECCOB
Bce nipeapigyliie BapUaHThl OTBETOB
O/IeKTPOHHO-MOHHASI TEXHO/IOTHS MPUMEHSAeTCH JI/Is:
A>pOMOHM3ALINY BO3/jyXa B )KUBOTHOBO[UECKUX U TITULIEBOJUYECKUX TIOMEII[eHUSIX
OneKTpocenapaiyu B 37IeKTPUUECKHX TTOISIX
3apsiIKu ¥ OCaXK[eHHUST a3p030Jieit
+Bce BbIlIeniepeync/ieHHOe
IIpepnoceBHasi 00paboTKa CeMsH B 3/IEKTPHYECKOM I10/Ie CII0COOCTBYeT:
AxTUBM3aMU HU3NKO-XUMUUECKUX PeaKI[uid
YBe/IMueHHI0 SHePTUY TIPOPACTaHuUs CeMSTH
[ToBbIllIEHUIO YPOXKaWHOCTH
+Bce nepeuncyiieHHOe
OCo0eHHOCTH Ce/TbCKOX03AHCTBEHHOT0 MPOU3BO/ICTBA:
BbIcoKast KOHL[eHTpalys ToTpeburee
+Paccpe[0TOUeHHOCTh ITOTpeOuTe et
Marible TPaHCITIOPTHBIE paCXO/bl Ha JOCTaBKY TOTTHBA
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PaBHOMEPHOCTh Harpy3Ku
OTHocHuTe/IbHaA JUI/IeKTPUUYeCcKas MPOHUI[aeMOCTb CeMSIH Pa3/IMYHBIX KyJIbTYP C
yBe/IMueHHeM MX BJIaKHOCTH:
+ YBenuuuBaeTcs
YMenblaetcs
OcraeTcst HeM3MeHHOMN
Bce nepeuniciienHoe
JI/is1 mo/ilyueHUs1 KOPOHHOT0 pa3psja AB/IAETCA NpenouyTHuTe/IbHee cucTeMa:
I1Be mapaJinienibHbIe MJIOCKOCTU
[1710CKOCTh ¥ TOHKas TIPOBOJIOKA
[TnockocThb 1 6apabax
+I1/I0CKOCTB-UrO/TbYATBIN JIEKTPOJ
YacTHiia 0TOPBETCA OT BPANAIONIErocs 3/1eKTPo/ia KOPOHHOr0 HapabaHHOTro
37eKTpocenaparopa npu ycaosuu (rae Fo - cuna tsokecrn, Fx — Ky/oHoBckas
cuia; Fi —cuia neHTpo6ekHas; %0 - yrosi oTpbiBa 4acTHIbI OT 0apadaHa):
Fg +FpR+F
Fu+F)Fg +F
+FRpFgcosag + R +F
Fygsinog +F + F(F,
KopoHHBIH pa3psj B MeXX3/IeKTPOJHOM MPOMeXYTKe — 3TO:
+HermosHbIl TTpO6O# rasa
[TosiHBIM MpOOOIA Ta3a
[Tepurogrueckuii KCKpOBOM Mpo0oii rasa
[TocTosIHHBIN UCKPOBOM MpOo0Oii rasa
JJIEKTPOKOPOHHBIN TPAaHCIOPTEPHBIN 3/1eKTPocenapaTop OT/IMYAeTCH 0T
0apabaHHOr0 3/IEKTPOKOPOHHOT0 CcerapaTopa:
YBenueHreM TOJIBKO 30HBI 3aPSIKA YaCTUL]
YBenueHreM TOJIBKO 30HbBI pa3psAKy YaCTHL]
Huyem He oT/iMuaeTcs
+YBe/lMueHUeM Kak 30HbI 3apsAKHY, TaK U 30HbI pa3psKA YaCTHL]
YacTuibl BbIiEISIIOTCSA U3 BePTHKA/IBHOI0 ra30BOro NMoToKa B 3/IEKTPOKOPOHHOM
¢unbTpe 3a cuet (rae Fx — KysoHoBckas cuna, F; — cuia 3epKanbHOro
orodpakeHusi, F, — MOHAepOMOTOPHAs CHIA):
Fy
F;
+Fx + F;
Fx + F; + Fn
ITosie KOpOHHOrO pa3ps/a OT/INYAETCA OT /1eKTPOCTAaTHUECKOro:
Huyem He oTiiMuaeTcs
+Hanumem 060beMHOTO 3apsifia
Hanuuuem WUrosbyaTbix 3/1€KTPOJIOB
HepaBHOMepHOCTBIO 10J1
Hcnonb30BaHue 3/IeKTPHUECKOU SHEPIrYH B Ce/IbCKOM X0351ICTBe M03B0JISIeT:
YBemMuuTh 3arpss3HeHre OKPY Karollle cpeibl
TpyaoycTpoutsb OoJibiliee KOTMUECTBO HaceIeHUsI
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+COKpaTUThb MPOJO/DKUTETBHOCTh pabouero JHS U BbICBOOOAUTH TPYZAOBbIE PeCypChI
YMEeHBIIUTh HaJ|eXKHOCTb CUCTEMBI TETIOCHA0XKeHUsT
YacTuia, HaX0AsACh B 30He M0JIsi KOPOHHOI0 pa3ps/a Ha bapadaHHOM
3/1eKTpocenapaTrope, MoO)KeT POCKa/Ib3bIBaTh 0 MOBEPXHOCTH BPaIAI0IIero
3/1IeKTpo/a npu ycaoBuu (rae Frp — cuna tpenus, Fg — cuna Tsokecru, Fy —
IleHTpPoOe)XHasi CU/Ia, ao — YroJi OTPhIBA YacTUIbI HA 0apadaHHOM cemaparope):
FrpFg
+Fgsina+Frp
Fgsinao-Fy+FTp
Fgcosao-Frpt+Fy
Cuia TpeHHs YacTULbI Ha 0apabaHe B 3/IeKTPHYeCKOM I10/1e KOPOHHOT0
0apabaHHOro0 3/1IeKTpocenaparopa nponopuuoHanbHa (rje Frp cuna Tpenus, Fg —
cuia TshkecTH, Fy — IeHTpo0e)xHas cuia, ap — yrosi 0TpbIBa YaCTHUIIbI Ha
O0apabanHOM cenaparope, f — ko3 dpunreHT TpeHUn):

+Fp=f(Fgcosao+FxtFs-Fy)

Frp=fFgsinao

Frp=f(Fgsinao+Fx-Fs-Fy)

Frp=f(Fgcosao+Fx+Fs)
KakoBo BbIpa)keHHe Cpe/iHel CKOPOCTH ABI)KEHHSI HOHOB B/I0/Ib CHJIOBBIX JIMH UM
3/IeKTPUUYECKOro noss?

+u=k-E
E
v=—
k
v=k?.E
Ykaxure Bpra)KEHI/Ie JINj b | OHPEAEJ'IEHI/IH Be/INMYUHDbI Ol"paHH‘-IHTEJ'leOFO pe3nCTOpa,
BK/TIOYA4€MOro mnmocjieaoBsaTrejibHoO C KOPOHI/IpyIOII.[I/IMI/I 3JIEKTp0,Z[aMH B YCTaHOBKaX

OUT (rpe Is — TOoK Ge3omacHOCTH, Ry — CONPOTHB/IEHHE Te/Ia Ye/I0BeKa):

U
+Ro=1""Ru
6
RO:R,{-I-B
s
Y
ls
Ro=R, -2

I
ITpy KakoM yC/IOBMM YacTHIIA Y/Jep>KMBaeTCs Ha Bpalljaloielcsi MOBePXHOCTH
O0apabaHa MpPH OUHMCTKe CéMAH Ha 3/IEKTPOMArHUTHOH CeMsIOUHCTUTE/TbHOM
mammuHe (rje Frp cuia Tpenus, Fg — cuna tsokectH, Fy — nenTpo6exHas cuia, Fu —
MarHuTHasi CWia, b — yros orpeiBa yacTHIbI Ha OapadaHe CeMAOUUCTUTETHHOU
MaliuHe)?
Fu=Fy+Fgcosb
Fu.<Fy+Fgsinb
+F,, = Fgsinb

Fu=Fy+Fmp+Fgsinb
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Tabsuia 3 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMIETeHIUH

Kop u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HauMeHOBaHUe (4acTu KOMITeTeHI[UU)
WHAUKaTopa Ha 06a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
AOCTHIKEHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe
KOMIMETEeHLIUU «YZOBJIETBOPUTE/TEHO «XOpOLLIO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHL[1H) MaKCHUMaJIbHOTO Oaj/la | MakCMMasbHOTO Oaia MaKCUMaJIbHOTO Oasiia
NA-1yk-. BJIaJleeT MaTepruaaoM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOE
AHanmu3upyet o TemMe, HO Ha IOCTaBJ/IeHHbIe ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCIIbITHIBAET BOIIPOCKI, HO TIPAKTUUeCKOTO 3aHATHS,
CUTYaLUIO0 KakK | 3aTpyJHEeHHs B IOUCKe | JOMYyCKaeT MpaBUJIbHO MIOHUMaeT
CUCTEMY, BBISIBJISIA €€ | U aHa/iu3e HETOYHOCTHU MpHU CYLL[HOCTb BOTIPOCOB U
COCTaBJISIFOLHEe U | uHbopmaLuu st W3/10)KeHWY OTBeTa Ha | TIOJIHO M3/laraeT OTBET Ha
CBSI3U MEXXIYy HUMH pelleHus TTI0OCTaBJeHHOW | BOMPOC, BOIIPOC, CIOCOOeH
NA-2yk-1. 3a/jauy, Y/I0BJIETBOPUTETHLHO OCYILeCTBJISITh
OcymectBnsieT OCYILeCTB/IEHUIO TFOTOB OCYIIeCTBJISITb | TTOMCK W aHau3
TOMCK BApUAHTOB | MOUCKA BapUAHTOB TOMCK U aHa/In3 vHbOpMaLUH AJis1 pellieHus
peliieHust pelieHus TIOCTaB/eHHOW | UHGOopMaLuK /s MOCTaB/IEHHOM 3a/lauu,
MOCTaB/IeHHOM rpo0ieMHOMN CUTYaluH, | pelieHus OCYILECTBJISITh TIOUCK
ripo6ieMHOM B OTpe/ieJieHUU B MOCTaBJ/IEHHOM 3a/jlauM, | BADUAHTOB PeLleHUst
CUTYal[id Ha OCHOBE | paMKaX BLIOpaHHOTO OCYIIIeCTBJISITh TIOUCK | TIOCTaB/IeHHOM TIPO06/IeMHOM
JIOCTYTTHBIX aZropuTMa BOTIPOCOB, BAapUAHTOB pelleHUst CUTYal[|H, OTIpe/ieNISTh B
HMCTOUYHUKOB MO /j/IeXKalluX MOCTaB/IeHHOM paMKax BbIOpaHHOTO
vH(opMaluu JanbHelen 1ipo6ieMHO aaropydTMa BOTIPOCOB
NA-3yk-1. pa3paboTke u CUTYaLUH, NoJyieKalux JaabHeunIein
Omnpepensiet B | TIocneAyolen oTipeiesiATh B paMKax | pa3paboTke U
paMKax BbIOpaHHOTO | pa3paboTKe cTpaTeruv | BbIOPAHHOTO rocsie/iyroieit paapaboTke
aJrOpyMTMa BOIPOCHI | JOCTHXKEHHUS anropyMTMa BOTIPOCOB | CTpaTeryu J0CTHXKEHUS
(3apaun), MOCTaBJIEHHOM Lle/IM KakK | MOoJJieXallyux TOCTaBJ/IEHHOW L[e/IN KaK
nozijiexxatiye 10CJ/1eJ0BaTe/IbHOCTH JalbHenIIen 10C/1e[J0BaTe/IbHOCTH
JlanbHeu1en 11aroB, NpeJBUs pa3paboTke u 111aroB, NpeJBUAs pe3yabTaT
pa3paboTke. pe3ysbTaT KaX/I0To U3 | Moc/efyolen Ka&XJI0r0 M3 HUX U
[Ipeasiaraet crocoObl | HUX U OL|eHUBAHUS pa3paboTKe CTpaTeruu | OLleHUBaHUs BJUsHUE Ha
VX pellleHus BJ/IMSIHYE Ha BHeLLHee JOCTHKEHUST BHeILIIHEee OKpY>KeHUe
NA-4yk OKpY’KeHue TOCTaB/IEHHOM 11e/In TJIaHUpyeMou
Pa3pabaTbiBaeT TJIaHUpyeMOou Kak JlesITe/IbHOCTU U Ha
CTpaTeruto JlesiTe/IbHOCTH U Ha M0C/1e[J0BaTe/IbHOCTA | B3aMMOOTHOILIEHHUS
JOCTW)KEHUS B3aMMOOTHOLIEHUSI 11aroB, peJBU/s YUaCTHUKOB 3TOM
MOCTaBJIEHHOM LIeJT1 | YUaCTHUKOB 3TOU pe3y/bTaT KaXK/[oTo U3 | /IesiTe/IbHOCTH, CrocobeH
KakK JlesiTe/IbHOCTH, HUX U OL|eHUBaHUSI OT/IMYHO pa3pabaThiBaTh
M0CJ/Ie[J0BATe/IbHOCT | y/IOB/IETBOPUTE/ILHO BJ/IMSIHME Ha BHeLLIHee | MepCIeKTHUBHBIE MJ1aHbl U
b I11aTOB, TIPeIBU/IST | CriIocoOeH OKpY>KeHHe TeXHOJIOTHH B 061acTH
pe3y/bTaT KaKJoro | pa3pabaTbiBaTh TJIaHUpyeMou MeXaHH3aluu U
Y3 HUX U OLIeHWBasi | MepCreKTUBHBIE M/1aHbl | 1esiTeIbHOCTH U Ha aBTOMaTU3al[uM MPOLIeCCOB
VX B/IMsIHHE Ha Y TEXHOJIOTUU B B3aMMOOTHOLIEHUST B CebCKOX0351CTBEHHOU
BHEILIHee OKpy)KeHue | 00/1aCTh MeXaHW3alui | yYaCTHUKOB STOM OpraHu3aluu
MJIaHUpyeMou Y aBTOMAaTH3aLuu JlesiTeIbHOCTH,
JlesiTeIbHOCTH U HAa | TIPOLIECCOB B yIOB/IETBOPUTE/ILHO
B3alMOOTHOIIIEHUsI | CelTbCKOXO03SIMCTBEHHOMN | CriocobeH
y4aCTHUKOB 3TOH OpraHusaluu pa3pabartbIBaTh
JlesiTeIbHOCTH TepCrieKTUBHbIE
N-1nkoc-1 TVIaHBI ¥ TEXHOJIOTUHA
Pa3pabatbiBaet B 00sacTn
repCreKTUBHbIE MeXaHH3aluu U
T1aHbl U aBTOMaTU3aluu
TeXHOJIOTUU B TpOLIeCCOB B
obmactu CeJTbCKOXO035THCTBEHHO
MeXaHU3aluu U 1 opraHusaiumu
aBTOMaTU3al[uu
TMpOLIeCCOB B
CeMbCKOXO035IMCTBEHH

OM OpraHu3aluu

Tema 2. YcTaHOBKH 3JIEKTp033p03OJIBHOﬁ TeXHO/IOT'UH.
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Bomnpocsl Jjisi cobecefoBaHuUsA:

1. O6BsicHUTe PUHLIUI PabOThI 3/IEKTPOCTAaTUUYECKOT0 JJMCKOBOTO a3pP030/IbHOT0
reHepaTopa.

2. ITouemy A1 BaKLIMHALIMY U Ae3UH(peKLUH He00X0IUMO NPUMEHSITh
OTpULIATeTbHO 3apshKeHHbIe a3p030J1n?

3. Kak mpakThuecky MOKHO Ompe/ie/IiTh pa3Mep YaCTUL| a3p030J11°?

4. [Ins1 yero Hy»KHa a3p030/ibHasi 00paboTKa >KUBOTHOBOAUECKUX TTOMEITIeHU ?

5. Kakue meporipusiTusi 1o TeXHUKe 6e301acHOCTH Heo0X0JuMo Cco0/ro/iaTh NPy
paboTe C 3/1eKTPOCTaTUUECKUMU a3pP030/IbHBIMY TeHepaTopaMu?

6. Kak BivsieT yacToTa BpallleHusl PaCIibUIMBAIOLLero AUCKa Ha JuaMeTp
a3p030/IbHBIX YaCTHUL] U TTI0YeMy?

7. YCTPOWCTBO U MPUHLIUII ZIeMCTBUS JBYX30HHOTO 3/1eKTPO(UIBTPA.

8. Kak noBbICUTH 3()eKTUBHOCTb OUUCTKHU I'a30B B 3JIEKTPUUECKUX (DUIbTPAX?

9. Knaccudukauys 31eKTpouibTpoB.

KomnbiomepHoe mecmupoearue (TCk):

Bbibepume 00uH Npasu/ibHbIll 8ApUAHM
BbIuuc/iuTe Be/THYUHY OTPAHUUMTE/IBHOTO Pe3MCTOpPa, BK/II0YAaeMoro AJisi
0e30macHOCTH MOC/IeJ0BaTEe/TbHO C KOPOHUPYIOIIUMH 3/IEKTPO/JaMH B YCTAaHOBKE
IUT, nuTaeMoro oT MCTOYHMKA B 25kB.
+5 MOm
500 kOm
10 kOm
30 MOm
MarHuTHYH0 00padoTKy BOABI B 3/IEKTPOKOT/IaX UCIO/IB3YIOT B I[e/IAX:
[ToBbIIIEHUS TETJIOEMKOCTU BOJBI
+CHKeHUs] 00pa30BaHusT HAKUTTH
CHwKeHUs yebHOTO CONPOTHUBIEHUS BOJbI
[ToBbIIIEHUS yAEMBHOTO COMPOTHUBIEHUS BOJbI
Cenapanus cMeCH 4aCcTUL, NPU MAarHUTHON OUMCTKe CeMSIH BO3MO)KHA TOJIBKO JAJIfL:
KpyrmHbIX ¥ MeJIKuX
+['MafiKuX U 11epoxXoBaThIX
Cyxux U BlaXKHbIX
KpyT/bIX U BBITSHYTBIX
HauvanbHas HaNpsHKeHHOCTh M0J/is1 KOPpOHHOro pa3psja (¢popmy.ia ITuka)
BbIpa)kaeTcs popmyJioii:

E =30,3-10% 5. 2028
. rO
£, = 0,0298
NS
0,0298

+Eg=30,3-10°-5- (1+ ——=

o1, )
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Ykaxure HAIIPpAKEHHOCTD 3JIEKTPHUYE€CKOI'0 IT0J/IA B BO3AYLITHOM IIPOMEXYTKE
IVTIOCKOI'0 KOHA€HCATOPd, YdCTHYHO 3dI10/THEHHOI'0 ITdPpd/IJyIe/IbHBIM C/I0€M

ANIIEKTPHUKA:
U
EB = -
hcn "€ +hB "€

U-gy

+E;
€ TNy €y

F, =

=i
U
" h,
_ Ue,,
hCJ'[SCJI + hB
YKakurte BbIpa)keHHe MaKCUMA/IbHOT0 KOHTAKTHOI0 3apsi/ia MPoBosAIeH
cepuuHOIl UaCTUIBI PAJUYCOM d B 3/IEKTPOCTaTHUECKOM IoJIe.

F

B

s 2

+ Qmax :?SOEa
T 2.2
Qmax ZESOE a

T 2.3
Qmax ZKSOE a

Qax = €0E2a°
Bripa)keHHe npe/e/IbHOTO0 3apsAjia AUIeKTPUUecKor chepuueckKoil YacTHIbI
pajuyCcoM d, HaXO/AILeNCA B I0/ie KOPOHHOr0 pa3psaja:

3 o, -a°
+Qmax:L'E
€9 +2
Q. = 3megey
" (e +2)a2 E
3n(ey +2)- a’E
Qmax:—
€082

Qmax = 80E2a3
IIpu 06paboTKe 3epHa B 3/IEKTPOCeriapaTopax MOBEPXHOCThb CeMsH
00ecTIbUTHBAETCS B pe3y/ibTaTe AeiCTBUS CHJIbI:
+ KyJsioHa
JlopeHua
Awmriepa
JIopeHLla ¥ CUJIbI TSXKeCTU
IIpu 3/1eKTpPOOKpaACKe Ha YAaCTHIYy KPACKH KPpOMe CHJ/IbI TSDKeCTH HayuTaeT
JAeMCTBOBATh CUJIA:
+ KysioHa
JlopeHua
Awmriepa
JlopeHL|a ¥ CUJIBI TSXKEeCTU
JJIeKTpocTaTU4YeCcKoe MmoJjie BbICOKOM HaNpsHKeHHOCTH MOXKHO UCII0/Ib30BaTh [JIfA:
+ J103UpOBaHUA ChIMyUUX Cpef
Bcrnauiku 3emiu
Paccosienusi mouBel
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Harpesa Bo3ayxa
J/IeKTpoCcTaTU4YeCcKoe 1oJjie BbICOKON HaNPsHKeHHOCTH C CeJIbCKOM X0351MCTBe
MO)XHO MCII0/Ib30BaTh [|/Ifl:
+ CTUMY/ISILIMU CEMSH Tepej IOCeBOM
Bcrawku 3emiu
Pacconenus moussl
HarpeBa Bo3ayxa
Ha yacTuny He()eppOMarHuTHON NbUIA B CHWIbHOM MarHMTHOM I0JIe /eUCTBYeT
Cuna KynoHa
Cuna Amriepa
Cwuna JlopeHia
+3eKTpUUeCcKue CU/Ibl He JeUCTBYIOT
Ha vactunyy ¢peppoMarHuTHOM NbLJIM B CWIBHOM MarHUTHOM I0J1e AefiCTByeT
Cuna KynoHa
+Cuna Amrepa
Cwuna JlopeHna
OJIeKTpUYeCKHe CUJIbI He 1eMCTBYIOT
J/IeKTpocTaTu4ecKoe 1nojie BbICOKON HanpsHKeHHOCTH MO)KHO MCII0/Ib30BaTh [IJIA
+ITombopa xmorKa-chIpIia
Bcenaiku semnm
Pacconenust mouBel
Harpesa Bo3ayxa
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Tabsuia 4 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMIETeHIUH

Koa u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HalIMeHOBaHUe (gacT KOMIETeHI1N)
WH/IMKaTopa Ha 0a30BOM YpOBHE Ha MOBBIIIIEHHOM YpPOBHE
JOCTHIKeHUS COOTBETCTBYET OL[€HKEe | COOTBETCTBYET OL|€HKe COOTBETCTBYET OL[€HKe
KOMITeTeHI[UH «YZOBJIETBOPUTE/TEHO «XOpOLIO» «OTJTUYHO»
(vacTu 50-64% ot 65-85% ort 86-100% ot
KOMIIEeTeHLUN) MaKCHMaJIbHOrO 0Oajijla | MaKCHMabHOIO Oasiia MaKCHMaJIbHOTr0 Oasijia
NA-1yk. BJIaJieeT MaTepUuaioM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet 10 TeEMe, HO Ha II0CTaB/IeHHbIE ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCTIBITHIBAET BOIIPOCHI, HO MPaKTAUYeCKOTO 3aHsTHS,

CUTYaI[1IO KaKk
CUCTEMY, BBISIBJISIS ee
COCTaBJISAOLI[HE U
CBSI3U MEXXIy HUMH

NA-2yk1.
OcymecTBiiseT
TOMCK BapUAHTOB
peliieHust
MOCTaB/IEHHOM
ripo6ieMHOM
CUTYal[i¥ Ha OCHOBE
JIOCTYITHBIX
HMCTOUYHUKOB
vH(popMaluuu

WI-3yk-1.
Ornpepgensietr B
paMKax BLIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3agaun),
To/ijie)Kaiue
JlaTbHeMIIen
pa3paboTke.
[Ipepsiaraet croco6bl
WX pelleHus
NA-4yk
Pa3pabatbiBaer
CTpaTeruto
JOCTVDKEHUST
TIOCTaBJIeHHO 1]e/n
Kak
1oC/Ie/IoBaTe/TIbHOCT
b 111arOB, TIPeABU/IS
pe3y/bTaT KaXKJJoro
13 HUX U OL|eHUBast
WX BAVSIHYE Ha
BHEILIHee OKPY)KeHue
TIJIaHUPYeMOU
JesiTeNTbHOCTH 1 Ha
B3alMOOTHOIIIEHUS
y4aCTHUKOB 3TOMU
JesITeTbHOCTH
N-1nkoc-1
Pa3pabatbiBaet
MepCrieKTUBHbBIE
TIJIaHbI U
TEXHOJIOTHH B
obmactu
MeXaHU3al[uH U
aBTOMAaTH3al|u
TIPOIIECCOB B
CeMbCKOXO035IMCTBEHH
OM OpraHu3aluu

3aTPy/IHEHUS B TIOMCKe
Y aHa/u3e
VH(pOopMaLuu A5
pellieHus TT0CTaB/IeHHOU
3a/jauu,
OCYIL[eCTBJ/IEHUIO
MOMCKa BapUaHTOB
peleH s TT0CTaB/IEHHOM
rpo0IeMHOM CUTYaLuH,
B OTIpe/le/IeHU! B
paMKax BbIOpaHHOTO
aJIrOpyMTMa BOTIPOCOB
MO/IIEXKALI[UX
JlasibHeuIen
pa3paboTke u
Noc/IeyroLein
pa3paboTKe CcTpaTeruu
JOCTVDKEeHUST
MOCTaB/IEHHOM 1[e/TH KaK
Moc/ieI0BaTeTIbHOCTU
I11aroB, NpeBUs
pe3y/bTaT KaXkJjoro 13
HUX U OL|eHUBaHUS
B/IMsIHYE Ha BHeIlIHee
OKpy’KeHue
TJIaHUpYyeMOM
JlesiTeNTbHOCTH U Ha
B3alMOOTHOLIEHUS
YUYaCTHUKOB 3TOU
JesiTeNTbHOCTH,
y/IOBJIETBOPUTETEHO
ciocobeH
pa3pabaTbiBaTh
MepCrieKTUBHbBIE TIaHbI
Y TEXHOJIOTUH B
00/1aCTH MeXaHU3aLUU
Y aBTOMaTHU3aLuu
TMIPOLECCOB B
CeJIbCKOXO0351CTBEHHOU
OpraHu3aluu

JIOTTyCKaeT
HeTOUHOCTH TIPU
W3J/I0)KeHUH OTBeTa Ha
BOIPOC,
y/IOBJIETBOPUTEIEHO
TOTOB OCYILIECTBJISITh
MOWCK U aHa/u3
vH(popMaLuuy A5t
pellieHus
MOCTaBJ/IEHHOM 3a/jauu,
OCYILeCTBJISITh TIOUCK
BapUAHTOB pelleHus
MOCTaB/IeHHOM
1po6ieMHOM
CUTYal[1H,
oTIpeJiesiATh B PaMKax
BbIOpAHHOTO
anropyMTMa BOMPOCOB
TO/I/IEXKALX
JlambHeUIIen
pa3paboTke u
noceyroIiein
pa3paboTKe cTpaTeruu
JOCTHKEHUST
MOCTaBJIEHHOM L{e/TN
Kak
M0C/1e/J0BaTe/IbHOCTU
11aroB, peJBU/s
pe3ysibTaT KaX/10ro 13
HUX U OL|eHUBaHUSI
BJ/IMSIHME Ha BHeLIHee
OKpY>KeHHe
TJIaHUpyeMou
JlesiTeIbHOCTHU U Ha
B3aMMOOTHOLIEHUST
YUaCTHUKOB 3TOMU
JlesiTeIbHOCTH,
yIOB/IETBOPUTE/ILHO
criocobeH
pa3pabaThIBaTh
TepCrieKTUBHbIE
T/1aHbl U TEXHOJIOTHUH
B obmactu
MeXaHH3aluu U
aBTOMaTU3aluu
TpOLIeCCOB B
CeMbCKOX035IMCTBEHHO
Y OpraHv3anuu

TIPaBU/IbHO TIOHUMAEeT
CYIIIHOCTb BOTIPOCOB U
TIOJTHO U3/1araeT OTBET Ha
BOTIPOC, COCobeH
OCYIL[eCTB/ISITh

TIOUCK U aHa/TU3
WHGbOPMALIUHY JIJIS PeIIeHuUsT
MOCTaB/IEHHOM 3a/lauu,
OCYIL[eCTB/ISITh TIOUCK
BapUaHTOB PeLIeHHs
TIOCTaB/IEHHOU TTPO6IEMHOM
CUTYal[|H, OTIpe/ieNISTh B
paMKax BbIOpaHHOTO
aZropyMTMa BOTIPOCOB
NoJyieKalux JaabHeunIein
pa3paboTke u
rocsieyrolei pa3paboTke
CTpaTeruu JJOCTHXKEeHUsT
TIOCTaBJIEHHOM 11e/T1 Kak
Toc/ieI0BaTeTbHOCTU
111aroB, TIpeJBU/Is pe3y/bTaT
KaXX/IOTO U3 HUX U
OLIeHUBaHUs BJIUSIHUE Ha
BHeIIIHee OKpY)KeHHe
TJIaHUpyeMou
JiesITe/TbHOCTH U Ha
B3aMMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JIesITeJTbHOCTH, CII0CO0eH
OTJINYHO pa3pabaThiBaTh
TiepCrieKTUBHbIE TJIaHbI U
TeXHOJIOTHUH B 00/1aCTH
MeXaHHW3aluu U
aBTOMATH3al[|X TTPOLIeCCOB
B CeJIbCKOX035MCTBeHHOU
OpraHu3aluu

Tema 3. UckyccTBeHHasi MOHM3aI[Msl BO3AyXa.
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Bomnpocsl Jjisi cobecefoBaHuUs:

1. Kak ocy1uecTB/sieTcsi a9pOMOHU3aLUs B ITULIEBO/CTBE U )KUBOTHOBO/ICTBE?

2. leiicTBHe a3pOMOHOB Ha )KUBbIe OPraHU3MBbI.

3. YCTpOMCTBO yCTaHOBKMU a3pOMOHU3al[MY B ITULIEBO/CTBE U )KUBOTHOBO/ICTRBE.

4. TexHonoruueckas 3(p(peKTUBHOCTb a3POUOHHU3ALIUH.

5. [TouemMy KOHLIeHTpaL|si OTPULIATETbHBIX A3POUOHOB B IMOMeIlleHUH AJIst
COJieprKaHusl )KUBOTHBIX HU)KEe, UeM B HapY>KHOM BO3Jyxe?

6. TpeboBaHusi 6e30macHOCTH, Tpe/bsiBisieMble K ycTaHOBKaM DUT ripu
9KCIUTyaTaLyu.

Bbibepume 00uH Npasu/ibHbIll 8ApUAHM
YTo Takoe a3poroHM3aLMA BO3yXa?
HacslijeHre Bo3zyxa 030HOM
+HacsbleHve Bo3ayxa OTpULiaTeIbHBIMU 3apsiiaMuy
3aps/iKa U OCakKieHue aspo30Jien
Bce BhbIlIeNIEpeyncieHHOe
B 3/1ekTpUueckoM (puIbTpe ocaXAeHHe NbLJIeBbIX YaCTHUI] MPOMCXOAUT TOJ,
JAeNCTBHEM:
+Cunbl KysioHa, CH/bI TSDKECTH U CUJIbI 3ePKa/IbHOTO 0TOOPaykeHust
Cutel AMriepa, CHIbI TSDKECTH U LIeHTPOOE)KHOM CHITbI
Cunbl 3epKasibHOTO 0TOOpaXkeHUst, CU/bl Ky/ioHa, CH/BI TSDKECTH U LIeHTPOOEXKHON CUJIBI
Cunbl 3epKanbHOTO 0TOOpaXkeHUsl, CUsibl JIopeHIia, CUbI TSPKeCTH U LIeHTPOOEeXKHOM
CUJIBbI
CuJia 3epKa/IbHOT0 0TOOpakKeHHsl AeMCTBYeT MeX/y:
JByMs NIPOBOJALLIMMU He 3apsi’KeHHBIMU TIJIOCKOCTIMU
[By™Ms 3apsgamMu
+3apsi0M ¥ MPOBOJSALLIEN MVIOCKOCTBEO
3aps10M U He MPOBOJSALLEHN TJIOCKOCTBIO
Cuna Ky/oHa gelcTByeT Mexay:
JByMs NpOBOJALLIMMU He 3aps’KeHHBIMU TIJIOCKOCTIMU
+/IByMs 3apsijamMu
3aps10M U MPOBOAALLEHN TJIOCKOCTBIO
3aps10M U He MPOBOJSALLEHN MJIOCKOCTBIO
Ha nrocTpy UnkeBCKOro nojaercs:
[TocTosiHHOE HarpsKeHKe 3HaKa «+»
+1IoCcTOsSIHHOE HampsKeHue 3HaKa «-»
[IepeMeHHOe BbICOKOBOJIbTHOE HarlpsiKeHue
JIrocTpa 3a3emJigeTcs
JIérKkue 1oJ/i0)kuTe/IbHbIe a3POMOHBI B BO3AyXe IIOMeLIeHUsA:
[To10XKUTe/IbHO BUSIIOT Ha )KU3HEHHbIe TIPOLIeCChl J)KUBOTHBIX
+OTpULaTe/IbHO BIUSIOT Ha )KU3HEHHbIe TPOLIeCChl J)KUBOTHBIX
He 0ka3bIBatOT HUKAKOI'O B/IUSIHUSA
Oka3bIBalOT OUeHb He3HAUUTe/IbHOe BIUSIHUE, KOTOPOe He CTOUT YUMUThIBATh
JIérkue oTpuLjaTe/IbHbIE Q3POUOHBI:
+I10/10)KHUTE/IBHO BIUSAIOT Ha JKU3HEHHbIE MPOLIeCChl JKUBOTHBIX
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OTpHuliaTebHO BAUSIIOT Ha JKU3HEHHbIE TTPOL[eCChl )KUBOTHBIX
He oka3bIBalOT HUKAKOI'O BIIMSTHUS
OkasbIBalOT OUeHb HE3HAUUTE/IbHOE BAUSIHHE, KOTOPOE He CTOUT YUUThIBaTh
TsDhKé/ble Mo/I0)KUTe/TbHbIe AQ3POUOHbDI:
[To/10)KKTE/IbHO B/IUSIOT Ha JKU3HEHHBIE TPOLIECChI )KUBOTHBIX
+OTpuLaTe/IbHO B/USIOT Ha )KWU3HEHHbIE TIPOLeCChI JKUBOTHBIX
He oka3bIBalOT HUKAKOI'O BIIHSTHUS
Oka3bIBalOT OUeHb He3HAUUTE/bHOE BAUSIHHAE, KOTOPOE He CTOUT YUUTHIBATh
Hu3Kas KOHLeHTpaljus B BO3/jyXe OTpHIlaTe/IbHbIX a3POHOHOB:
[Tosio)KKTENIBHO B/IMSIET Ha )KU3HEHHbIE MPOLIeCChl )KUBOTHBIX
+OTpHuLIaTe/IbHO B/IMSIET Ha )KU3HEHHbIe MPOLIeCChl )KUBOTHBIX
He oka3bIBalOT HUKAKOI'O BIIUSTHUS
Oka3sbIBalOT OUeHb He3HAUUTe/IbHOEe B/IUSIHHE, KOTOPOe He CTOUT YUUTHIBATh
HanpsokeHue, mojiaBaeMoe Ha JIIOCTPY UMmKeBCKOro:
100B
10MB
+25kB
220B
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Tabsuia 5 — Kpurepuu onjeHKH ¢(h)oOpMHUPOBAHHOCTH KOMIETeHIUH

Kop u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HauMeHOBaHHe (4acTu KOMITeTeHI[UU)
WHAUKaTopa Ha 0a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
AOCTHIKEHUS COOTBETCTBYeET OLIeHKe | COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe
KOMIMETEeHLIUU «YZOBJIETBOPUTE/TEHO «XOpOLLIO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHL[1H) MaKCHUMaJIbHOTO Oaj/la | MakCMMasbHOTO Oaia MaKCUMaJIbHOTO Oasiia
NA-1yk-. BJIaJleeT MaTepruaaoM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet o TemMe, HO Ha IOCTaBJ/IeHHbIe ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCIIbITHIBAET BOIIPOCKI, HO TIPAKTUUeCKOTO 3aHATHS,
CUTYaLUIO0 KakK | 3aTpyJHeHHUs B TIOUCKe | JOMYyCKaeT MpaBUJIbHO MIOHUMaeT
CUCTEMY, BBISIBJISIA €€ | U aHa/iu3e HETOYHOCTHU MpHU CYLL[HOCTb BOTIPOCOB U
COCTaBJISIFOLHEe Y | uHbopmaLuu st W3/I0)KeHWM OTBeTa Ha | TIOJIHO W3/laraeT OTBeT Ha
CBSI3U MEXXIYy HUMH pelleHus TTIOCTaBJeHHOW | BOMPOC, BOIIPOC, CIIOCOOeH
NA-2yk-1. 3a/jauy, Y/I0BJIETBOPUTETHLHO OCYILeCTBJISITh
OcymectBnsieT OCYILeCTB/IEHUIO rOTOB OCYIIeCTBJISAITb | TTOMCK W aHau3
MOMCK BapUAHTOB MOKCKa BapUaHTOB TIOMCK ¥ aHa/n3 vHbOpMaLUH AJis1 pellieHus
peliieHust pelleHus TIOCTaB/eHHOW | UHGOopMaLuK A5t MOCTaB/IEHHOM 3a/lauu,
MOCTaB/IEHHOM rpo0ieMHOM CUTYallUH, | pelieHus OCYILECTBJISITh TIOUCK
ripo6ieMHOM B OTpe/ieJieHUU B MOCTaBJ/IEHHOM 3a/jlauM, | BADUAHTOB PelLleHUst
CUTYal[M¥ Ha OCHOBe | PaMKaX BLIOpaHHOTO OCYIIIeCTBJISITh TIOUCK | TIOCTaB/IeHHOM PO 6/IeMHOM
JIOCTYTTHBIX aZropuTMa BOTIPOCOB BAapUAHTOB pelleHUst CUTYal[|H, OTIpe/ieNISTh B
HMCTOUYHUKOB MO /j/IeXKalluX MOCTaB/IeHHOM paMKax BbIOpaHHOTO
vH(opMaluu JanbHelen 1po6ieMHOM aaropydTMa BOTIPOCOB
NA-3yk-1. pa3paboTke u CUTYaLUH, NoJyieKalux JaabHeunIein
OmnpepensieT B rnocaeayrouen oTipeiesiATh B paMKax | pa3paboTke U
paMKax BbIOpaHHOTO | pa3paboTKe cTpaTeru | BbIOPaHHOTO rocse/iyroieit pa3paboTke
aJrOpyMTMa BOTIPOCHI | JOCTHXKEHUS anropyMTMa BOTIPOCOB | CTpaTeryu J0CTHXKEHUS
(3apaun), MOCTaBJIEHHOM Lle/IM KakK | MOoJJieXallyux TOCTaBJ/IEHHOW L[e/IN KaK
nozijiexxatiye 10CJ/1eJ0BaTe/IbHOCTH JalbHenIIen 10C/1e[J0BaTe/IbHOCTH
JlanbHeu1en 11aroB, NpeJBUs pa3paboTke u 111aroB, NpeJBUAs pe3yabTaT
pa3paboTke. pe3ysbTaT KaX/I0To U3 | Moc/efyolen Ka&XJI0r0 M3 HUX U
[Ipeasiaraet croco6bl | HUX U OL|eHUBAHUS pa3paboTKe CTpaTeruu | OLleHWBaHUs BIUSHUE Ha
VX pellleHus BJ/IMSIHYE Ha BHeLLIHee JOCTHKEHUST BHeILIIHEee OKpY>KeHUe
NA-4yk OKpY’KeHue TOCTaB/IEHHOM 11e/In TJIaHUpyeMou
Pa3pabaTbiBaeT TJIaHUpyeMOou Kak JlesITe/IbHOCTU U Ha
CTpaTeruto JlesiTe/IbHOCTH U Ha M0C/1e[J0BaTe/IbHOCTA | B3aMMOOTHOILIEHHUS
JOCTW)KEHUS B3aMMOOTHOLIEHUSI 11aroB, peJBU/s YUaCTHUKOB 3TOM
MOCTaB/IEHHOM Lle/I1 | yUaCTHUKOB 3TOU pe3y/bTaT KaXK/[oTo U3 | /IesiTe/IbHOCTH, CrocobeH
KakK JlesiTe/IbHOCTH, HUX U OL|eHUBaHUSI OT/IMYHO pa3pabaThiBaTh
M0CJ/Ie[J0BATe/IbHOCT | y/IOB/IETBOPUTE/ILHO BJ/IMSIHME Ha BHeLLIHee | MepCIeKTHUBHBIE MJ1aHbl U
b I11aTOB, TIPeIBU/IST | CriIocoOeH OKpY>KeHHe TeXHOJIOTHH B 061acTH
pe3y/bTaT KaKJoro | pa3pabaTbiBaTh TJIaHUpyeMou MeXaHH3aluu U
Y3 HUX U OLIeHWBasi | MepCreKTUBHBIE M/1aHbl | 1esiTeIbHOCTH U Ha aBTOMaTU3al[uM MPOLIeCCOB
VX B/IMsIHHE Ha Y TEXHOJIOTUU B B3aMMOOTHOLIEHUST B CebCKOX0351CTBEHHOU
BHEILIHee OKpy)KeHue | 00/1aCTh MeXaHW3alui | yYaCTHUKOB STOM OpraHu3aluu
MJIaHUpyeMou Y aBTOMAaTH3aLuu JlesiTeIbHOCTH,
JlesiTeIbHOCTH U HAa | TIPOLIECCOB B yIOB/IETBOPUTE/ILHO
B3alMOOTHOIIIEHUsI | CelTbCKOXO03SIMCTBEHHOMN | CriocobeH
y4aCTHUKOB 3TOH OpraHusaluu pa3pabartbIBaTh
JlesiTeIbHOCTH TepCrieKTUBHbIE
N-1nkoc-1 TVIaHBI ¥ TEXHOJIOTUHA
Pa3pabatbiBaet B 00sacTn
repCreKTUBHbIE MeXaHH3aluu U
T1aHbl U aBTOMaTU3aluu
TeXHOJIOTUU B TpOLIeCCOB B
obmactu CeJTbCKOXO035THCTBEHHO
MeXaHU3aluu U 1 opraHusaiumu
aBTOMaTU3al[uu
TMpOLIeCCOB B
CeMbCKOXO035IMCTBEHH

OM OpraHu3aluu

Tema 4. J1eKTpoUMIy/IbCHAsA TEXHO/JI0TUA.
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Bomnpocsl Jjisi cobecefoBaHuUsA:

1. B ueM 3ak/t0uaroTCs 0COOEHHOCTU 371€KTPOUMITY/IbCHON TEXHOJIOTHH ?

2. [Tepeunciiute OCHOBHbIE 00/1aCTH TTPUMEHEHHsI 371eKTPOUMITY/IbCHOMN
TeXHOJIOTUH

. O6BbsicCHUTe TIPUHLIUII IeCTBUS pe/lakCallMOHHbIX FeHepaTOpPOB

. Kak ymeHbIIUTE yacToTy MMnyabcoB RC-reHeparopa?

. [IpuBeiTe cxeMy YCTpOMCTBA, MPpUMeHeHNe KOTOPOTro MO3BOIUIIO Obl
MOBBICUTh CKOPOCTh CYLLIKH TPaBbl, UCMO/Ib3Y$ 3/IeEKTPUYECKHE UMITYJIbChI

. YCTpPOMCTBO Y MPUHLIUI IeUCTBUS 3/IEKTPUUECKOU U3ropou

. 'eHepaTopbI 3/1eKTPUYECKOU U3rOPOH

8. DnekTporuipaBauueckuii 3P ekT u mpuMeHeHue ero B C.X. IPOXU3BO/CTBE

Ul W

N O

Bbibepume 00uH Npasu/ibHbIll 8ApUAHM

IIpuHIMN padoThl 3IEKTPUYECKOH M3ropo/jd OCHOBAH Ha TOM, UTO:
+3OeKTpUUeCKUM TOK, MPOXO/ s uepe3 OpraHusM, JAeHCTBYeT Ha KJIeTKU, BbI3bIBast
HeTpUsATHOE OIyllleHUe 3/IeKTPUUeCKOro «yapa»

OJIeKTPUYECKUH TOK, TIPOXO/is Uepe3 OPraHu3M, JelCTBYeT Ha K/IeTKH, BbI3bIBast
TIPUSITHOE OIIyIl[eHHe TerIoThbI

CnabblIit 3/1eKTPUUECKH TOK BBI3bIBAET «3y/» B KOXKe )KUBOTHBIX
ONeKTpUUeCKUM TOK aKTUBU3MPYET )KU3HEeHHbIe MPOLIeCChl B OPraHu3Me >KUBOTHBIX
Ko/nuecTBO 3/1eKTPUYeCTBa, Co/iep)Kalleecs B UMITyJ/IbCe 3JIEKTPUYeCKOon
HU3ropojAY He A0/DKHO MpeBbINIaTh:

+ 3 MK

10 mKn

100 mKn

300 mKn

OneKTporuapasauueckui 3gp¢dexT B c.X. IPOU3BOACTBE PUMEHSAETCS:

[1pu 3/1ekTpooObMoOIOTe 3epHa

[Ipu snekTpomnpornoike

+IIpu MoliKe IepCTH M 3/IEKTPO3PO3UOHHOM 06paboTKe

st mperioceBHOM 00paboTKU ceMsTH

YKaxute HaNPsHKeHHOCTH 3/IeKTPUUYECKOro0 I0/I B BO3/JyLIHOM IPOM €)Xy TKe
IVIOCKOT0 KOH/IEHCAaTOPa, YaCTUYHO 3al0/IHEHHOI 0 Napa/ijie/IbHbIM C/I0eM

AUIIEKTPHKA:
U
$Ep=———
ar €n t hB "€y

B - U-gg

B

her € 5 €

o Ue
hCJ'ISCJI + hB
HanpsbkeHue, mojjaBaemMoe Ha 00padaTbIBaeMblii 00bEKT IPH
3/IEKTPOrH/paB/IMUYeCKOM yape, COCTaB/IfIeT:
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+ Bbosiee 10 kB
Menee 380 B
Menee 12 B
Menee 1000 B
HanpsokeHue, mojjaBaeMoe Ha 3J/IeKTPOU3TrOPOAb, COCTaBJIsIeT:
+bonee 2 kB
Menee 380 B
Menee 12 B
Menee 1000 B
ToK, MpoTeKaruuii Mo )XNUBOTHOMY, MIPUKOCHYBILEMYCS K 3/IeKTPOU3rOpPOAH,
MOJKeT OBITh:
+boJsibiie 10 A
bonbire 100 A
Mesnsbiue 0,01 A
Memnsbire 100 MA
KaBurtanus — 3T0:
+0O06pa3oBaHre BHYTPU KUKOCTH My3bIPHKOB Tapa C TOC/IeYIOIMINM X CXJIOTTbIBAHUEM
Y nbTpa3ByKoBasi OUMCTKA JleTasieit
OTpakeHue yl1bTPa3BYKOBOUM BOHBI OT TPAHUIIbI pa3ziesa cpe/
Y nbTpa3ByKOBOe CBep/ieHre TBep/IbIX MaTepHuasoB
OopaTHbIi Tbe303(¢eKT — 3To:
VI3MeHeHre reoMeTpUYECKUX Pa3MepPOB TeJla Mo/ eWCTBUEM MarHATHOTO OJIS
+/3MeHeHNe reoMeTprUeCKMX pa3MepoB TeJsia NoJ, JeUCTBUEM 3JIEKTPUUECKOTO TT0JIs
Obpa3oBaHue BHYTPU KUAKOCTH My3bIPHKOB Tapa Moj efCTBUeM y/IbTpa3ByKa
Pa3py1enue Tes roz, erMCTBUEM YJIbTpa3ByKa
MarHuTpOCTPUKIIUOHHBIN 3 (eKT — 3TO:
+/3MeHeHne reoMeTprUUeCKUX pa3MepoB TeJjia MoJ, IeMCTBMeM MarHUTHOTO MOJIS
V3MeHeHre reOMeTPUUYECKUX Pa3MepPOB TeJla Mo/ JelCTBUeM 3/IeKTPAYECKOr0 MOJIs
Obpa3oBaHue BHYTPH KUAKOCTHU My3bIPHKOB TIapa 1o/ JeHCTBUEM y/IbTPa3ByKa
Pa3py1enuve Tesn noj, AercTBAEM YJIbTpa3ByKa
ITpuHIUI JeUCTBUSA 3X0/10Ta OCHOBAH:
+Ha oTpakeHuu ynbTpa3ByKa OT MPENITCTBUS U U3MEPEHUH BPEMeHHU MPoX0/1a MPSIMOU
Y OTpakKeHHOU Y 3 BOJTHBI
Ha nipenomsiennu ysibTpa3sByKa NpensTCTBUEM M U3MEPEeHUM JJIMHHbBI BOJIHBI Y 3
Ha nasepHOM v3mMepeHur pacCTOSTHUS
Ha usnyuenuu Y3 BOJIHBI TPaHULie pa3zesia Ccpej,
Paccrosinue, u3MepeHHOe 3X0/I0TOM, OmpejeseTca no ¢popmy.ie:
[IpousBeseHre CKOPOCTH pacpOCTPaHeHUs y/IbTPa3ByKa B Cpefie Ha BpeMs
[IpousBeseHre CKOPOCTH pacIpOCTPaHeHUs y/IbTPa3ByKa B Cpefie Ha TJIOTHOCTb CPeJibl
+IIpou3BeeHre CKOPOCTH PacripoCTpaHeHUs yIbTPa3ByKa B Cpe/ie Ha BpeMs U JieJIeHHOe
Ha JiBa
YeTBepTasi yaCTb NIPOU3BEEHUSI CKOPOCTH PaclpoCTpaHeHus yIbTPa3ByKa B Cpefie Ha
BpeMsi
Y nbTpa3ByKoOBbIE pacxoAoMephl, Mcnoab3ywmue 3¢ ¢ekT /loniepa, 0CHOBBIBAIOTCH
Ha:
+/3MeHeHUM IJIVHBI YIbTPa3BYKOBOM BOJTHBI
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OTpakeHHH y/bTPa3ByKOBOU BOJIHBI OT YaCTUL] U3MePSieMOU MacChl
[TornoujeHny ynbTpa3ByKOBOU BOJTHEI
I3MeHeHUH UHTEHCUBHOCTH Y/IbTPa3ByKOBOM BOJIHbI

J1/is1 4ero u3 HIKenepeyrucJaeHHOr0 MOr'yT UCIO0/Ib30BaThCsl Y/IbTPa3ByKOBbIe
Kosie0aHunA?

Paccosienusi mous

+OTnyryuBaHus rPbi3yHOB

Y nbTpa3ByKOBOM OKpacKu

BbipaboTKU 3HEpruu

JI/is yero U3 HIDKenepeuucJeHHOTr0 MOT'yT UCI0/Ib30BaThCA Y/IbTPa3ByKOBbIe
Ko/ie0aHusA

Paccosienusi mous

+[lerazauuu >XKUAKOCTen

Y nbTpa3ByKOBOW OKPAaCKU

OcylieHus 1oYB

Jl/iA yero U3 HIDKerepeuucJeHHOr0 MOT'yT UCII0/Ib30BaThCs y/IbTPa3ByYKOBbIe
Ko/1e0aHusA

Pacconienusi mous

+IlacTtepusauumu

Y nbTpa3ByKOBOM OKPAaCKU

[e3nHcekuu

Ji/is1 uero U3 HIHKenepeurcJIeHHOr0 MOT'yT HCI0/Ib30BaThCsl y/1bTPa3ByKOBbIe
Kosie0aHus

Pacconenus nous

+JleueHus KUBOTHBIX

Y nbTpa3ByKOBOM OKPAaCKU

BbIpaboTKH 3HEPTHH
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Tabsuia 6 — Kpurepuu oneHKH ¢(h)OpMHUPOBAHHOCTH KOMIETeHIUH

Kop u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HauMeHOBaHHe (4acTu KOMITeTeHI[UU)
WHAUKaTopa Ha 06a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
AOCTHIKEHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe
KOMIMETEeHLIUU «YZOBJIETBOPUTE/TEHO «XOpOLLIO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHL[1H) MaKCHUMaJIbHOTO Oaj/la | MakCMMasbHOTO Oaia MaKCUMaJIbHOTO Oasiia
NA-1yk-. BJIaJleeT MaTepruaaoM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet o TemMe, HO Ha IOCTaBJ/IeHHbIe ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCIIbITHIBAET BOIIPOCKI, HO TIPAKTUUeCKOTO 3aHATHS,
CUTYaLUIO0 KakK | 3aTpyJHEeHHs B IOUCKe | JOMYyCKaeT MpaBUJIbHO MIOHUMaeT
CUCTEMY, BBISIBJISIA €€ | U aHa/iu3e HETOYHOCTHU MpHU CYLL[HOCTb BOTIPOCOB U
COCTaBJISIFOLHEe Y | uHbopmaLuu st W3/I0)KeHWM OTBeTa Ha | TIOJIHO W3/laraeT OTBET Ha
CBSI3U MEXXIYy HUMH pelleHus TTIOCTaBJeHHOW | BOMPOC, BOIIPOC, CIOCOOeH
NA-2yk-1. 3a/jauy, Y/I0BJIETBOPUTETHLHO OCYILeCTBJISITh
OcymectBnsieT OCYILeCTB/IEHUIO TFOTOB OCYIIeCTBJISITb | TTOMCK W aHau3
TOMCK BApUAHTOB | MOUCKA BapUAHTOB TOMCK U aHa/In3 vHbOpMaLKK /IS pellieHust
peliieHust pelleHus TIOCTaB/eHHOW | UHGOopMaLuK A5t MOCTaB/IEHHOM 3a/lauu,
MOCTaB/IEHHOM rpo0ieMHOM CUTYallUH, | pelieHus OCYILECTBJISITh TIOUCK
ripo6ieMHOM B OTpe/ieJieHUU B MOCTaBJ/IEHHOM 3a/lauM, | BADUAHTOB PeLleHUst
CUTYal[id Ha OCHOBE | paMKaX BLIOpaHHOTO OCYIIIeCTBJISITh TIOUCK | TIOCTaB/IeHHOM TIP06/IeMHOM
JIOCTYTTHBIX aZropuTMa BOTIPOCOB BAapUAHTOB pelleHUst CUTYal[|H, OTIpe/ieNISTh B
HMCTOUYHUKOB MO /j/IeXKalluX MOCTaB/IeHHOM paMKax BbIOpaHHOTO
vH(opMaluu JanbHelen 1po6ieMHOM aaropydTMa BOTIPOCOB
NA-3yk-1. pa3paboTke u CUTYaLUH, NoJyieKalux JaabHeunIein
OmnpepensieT B rnocaeayrouen oTipeiesiATh B paMKax | pa3paboTke U
paMKax BbIOpaHHOTO | pa3paboTKe cTpaTeruu | BbIOPAHHOTO rocsie/iyroieit paapaboTke
aJrOpyMTMa BOTIPOCHI | JOCTHXKEHUS anropyMTMa BOTIPOCOB | CTpaTeryu J0CTHXKEHUS
(3apaun), MOCTaBJIEHHOM Lle/IM KakK | MOoJJieXallyux TOCTaBJ/IEHHOW L[e/IN KaK
nozijiexxatiye 10CJ/1eJ0BaTe/IbHOCTH JalbHenIIen 10C/1e[J0BaTe/TIbHOCTH
JlanbHeu1en 11aroB, peJBUs pa3paboTke u 111aroB, NpeJBUAs pe3yabTaT
pa3paboTke. pe3ysbTaT KaX/0To U3 | Moceyollen Ka&XJI0r0 M3 HUX U
[Ipeasiaraet croco6bl | HUX U OL|eHUBAHUS pa3paboTKe CTpaTeruu | OLleHWBaHUs BIUSHUE Ha
VX pellleHus BJ/IMSIHYE Ha BHeLLIHee JOCTHKEHUST BHeILIIHEee OKpY>KeHUe
NA-4yk OKpY’KeHue TOCTaB/IEHHOM 11e/In TJIaHUpyeMou
Pa3pabaTbiBaeT TJIaHUpyeMOou Kak JlesITe/IbHOCTU U Ha
CTpaTeruto JlesiTe/IbHOCTH U Ha M0C/1e[J0BaTe/IbHOCTA | B3aMMOOTHOILIEHHUS
JOCTW)KEHUS B3aMMOOTHOLIEHUSI 11aroB, IpeJBUs YUaCTHUKOB 3TOM
MOCTaB/IEHHOM Lle/I1 | yUaCTHUKOB 3TOU pe3y/bTaT KaXk/[oTo U3 | /IesiTe/IbHOCTH, CrocobeH
KakK JlesiTe/IbHOCTH, HUX U OL|eHUBaHUSI OT/IMYHO pa3pabaThiBaTh
M0CJ/Ie[J0BATe/IbHOCT | y/IOB/IETBOPUTE/ILHO BJ/IMSIHME Ha BHeLLIHee | MepCIeKTHUBHBIE MJ1aHbl U
b I11aTOB, TIPeIBU/IST | CriIocoOeH OKpY>KeHHe TeXHOJIOTHH B 061acTH
pe3y/bTaT KaKJoro | pa3pabaTbiBaTh TJIaHUpyeMou MeXxaHHU3aluu U
Y3 HUX U OLIeHWBasi | MepCreKTUBHBIE M/1aHbl | 1esiTeIbHOCTH U Ha aBTOMaTU3al[uM MPOLIeCCOB
VX B/IMsIHHE Ha Y TEXHOJIOTUU B B3aMMOOTHOLIEHUST B CebCKOX0351CTBEHHOU
BHEILIHee OKpy)KeHue | 00/1aCTh MeXaHW3alui | yYaCTHUKOB STOM OpraHu3aluu
MJIaHUpyeMou Y aBTOMaTU3aLuun JlesiTeIbHOCTH,
JlesiTeIbHOCTH U HAa | TIPOLIECCOB B yIOB/IETBOPUTE/ILHO
B3alMOOTHOIIIEHUsI | CelTbCKOXO03SIMCTBEHHOMN | CriocobeH
y4aCTHUKOB 3TOH OpraHusaluu pa3pabartbIBaTh
JlesiITe/IbHOCTH TepCrieKTUBHbIE
N-1nkoc-1 TVIaHBI ¥ TEXHOJIOTUHA
Pa3pabatbiBaet B 00sacTn
repCreKTUBHbIE MeXaHH3aluu U
T1aHbl U aBTOMaTHU3aluu
TeXHOJIOTUU B TpOLIeCCOB B
obmactu CeJTbCKOXO035THCTBEHHO
MeXaHU3aluu U 1 opraHusaiumu
aBTOMaTU3al[uu
TMpOLIeCCOB B
CeMbCKOXO035IMCTBEHH

OM OpraHu3aluu
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Tema 5. JJieKTpoTepMHYeCKHe YCTAaHOBKM [JI pery/iMpoBaHHMs I1apaMeTpoB
MHUKPOK/IUMATa B Ce/IbCKOX03AHCTBeHHBIX NPOU3BOJACTBEeHHbBIX MOMeIleHUAX

Bonpochs! 151 codeceJ0OBaHUA:

1. ITpuHLMIT JeCTBUS 371€KTPOTEIJIOBOTO Hacoca.

2. CpepacTBa, IpUMeHsieMbIe [/ MeCTHOTO 00orpeBa B )KMBOTHOBO/CTBE U
MITULIEBO/ZICTBE.

3. DJIeKTpoHarpeBaTe/ibHble YCTaHOBKU, IIPUMeHsieMble /I CYLIKU C.X. TIPOAYKTOB
1 KOPMOB.

4. Crioco0bl, pUMeHsieMble /1Jis1 37IeKTPUUeCcKoro oborpeBa MoOUBhLI UM BO3/lyXa B
rapHUKax v TerviMLax.

Bbibepume 00uH Npasu/ibHbIll 8ApUAHM

Ile/1b KOHCTPYKTHBHOT'0 PacyeTa 3/IeKTPOTEPMHUYECKOro 000py/f0BaHHUA — 3TO:
+Ornpe/iesieHre TEMJIOBbIX, 3/IEKTPUUECKHUX U Pa3MepHbIX apaMeTpPOB

Bri60p 000pyz0oBaHUS M3 UKC/IA BBITYCKaeMOT0 IMPOMBIIIIEHHOCTBIO 110 KaTa/ioram
ITpoBepKa BO3MO>KHOCTH HCITI0/Ib30BaHUsI 000Pyj0BaHNSI B KOHKPETHBIX YCIOBUSIX
9KCITyaTal[uu

OrnipefienieHye TeXHUYECKUX YCIIOBUM Ha HarpeB

JJIeKTpUUYeCKU HarpeB CONPOTHB/IEHHEM B Ce/TbCKOX03SIMCTBEHHOM
NMPOU3BO/ICTBE MPUMEHAETCS AJIS:

+HarpeBa Bo3/yxa, BOZibl, CyIIIKa U TeIJIOBOM 00pabOTKM CeJlbCKOX03sTHCTBEHHBIX
MaTepuasioB U KODMOB

[ToBepXHOCTHOU 3aKaJIKH JieTajiel CelbCKOX03IMCTBEHHBIX MAalllH, HAHECeHHUs
TIOKPBITHM, TTPeIIIOCeBHOI 00pabOTKM CeMsH, CeTeKI[MOHHON PaboThI
XUMUKO-TepMHUUecKoii 00paboTKy MeTasiioB (a30TUpOBaHMe, LieMeHTalUs U IpyTHe
I y3rOHHbIE TOBEPXHOCTHbIE YIIPOUYEHUS [ieTaleld CeTbCKOX03MCTBEHHOM TeXHUKU
Y UHCTPYMEHTA)

TepMoo6pabOTKH, HarlJlaBKe, pe3Ke, CBapKe, TyrOMJIaBKUX U XUMHUUYEeCKH aKTUBHBIX
MeTasyIoB B BaKyyMme

K KakoMy BHAY 3/IeKTPOTePMHYECKOT0 000py/[0BaHMsI OTHOCATCS OLITOBBIE
MMKPOBO/IHOBbBIE 3/IEKTPONeYH /i/isi IPUr0TOB/IEHUS] NULU?

WHAYKIIMOHHbIE BLICOKOUACTOTHBIE 3/IEKTPOTEpMUYECKHE TTeur

+Ius/ieKTpryecKre 371eKTporeun

ONeKTPOHHO-/Ty4YeBble Meur

OneKTpoTepMUYeCcKre yCTpoicTBa MH(paKpacCHOT0 HarpeBa

OTK/10HeHHe TeMIlepaTyphl 0T ONTUMA/IbHOU B KOPOBHUKE CHIDKAeT
NMPOAYKTHBHOCTH Ha:

+10%

25%

He BiusieT Ha NpOJyKTUBHOCTh

30%

ABTOMaTH3aLMsl TEXHO/IOTHYECKHX MPOLECCOB M03B0/IAET COKPATUTH MOTEPH
TeIUIOThI Ha:

He BnusieT Ha MOTepU TeIJIOThI
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+20...25%

40..50%

5...10%

BekTop IloviHTHHIra — 3TO:

BekTOpHOe Mpou3Be/ieHre BEKTOpa CHJ/Ibl HA BEKTOP HANPSDKEHHOCTH 3/1EKTPUYECKOT0
oJIs

+BeKkTopHOe nMpou3Be/ieHre BeKTOpa Halps)KeHHOCTH 3/1IEKTPUUYECKOT0 T10J11 Ha BEKTOP
HarpsyKeHHOCTU MarHUTHOTO T0JIS

BekTOpHOe NMpou3Be/ieHre BeKTOpa Hanps»KeHHOCTH MarHUTHOTO MOJISE Ha CUTY
JlopeHuia

BekTopHoe nipoussefenue cuibl JlIopeHnia Ha cuiiy Amriepa

TemnepaTypa NpoBo/HUKA NPHU NPOX0)XK/JeHNHU 3/IEKTPUUECKOI0 TOKA MOBBIIIAETCS
3a CYéT:

+B3anmMozeiicTBUsI CBOOOJHBIX 3apsiIoB C HEUTpa/JbHBIMU aTOMaMH U MOJIeKY/IaMU
[ToBbIlIeHUST TeMIIepaTyphI

YMeHbl1IeHUs] KHHeTUYeCKOM SHEPrUy aTOMOB U MOJIEKYJT

YMeHbI1IeHUs1 CKOPOCTH JBMKEHUS] aTOMOB M MOJIEKY/T

3ajaya NpoeKTUPOBAaHMSA 3/1eKTPOTEPMHUECKUX YCTAHOBOK:

+YMeHbILIUTh NPUBEeHHbIE 3aTPaThl Ha MPOU3BO/CTBO MPOAYKLIMU

YBenuuuTh NprBejeHHbIe 3aTPaThl HAa TTPOU3BO/ICTBO MPOYKLIUU

YBenmuuTh 3aTpaThl SHEPTUU

YBenmuuTh 3aTpartsl Tpya

KocBeHHBIN HarpeB CONpPOTHB/IEHHEM — 3TO:

+HarpeB Bo/jbl B 3/IeKTPUUECKOM YaliHUKE

HarpeB BO/ibI B 3/1eKTPOIHOM BOZIOHarpeBareJsie

OJIeKTPOKOHTAKTHBIM HarpeB CTa/IbHOM 3arOTOBKU

HarpeB cyna B MUKPOBOJIHOBOU Me4H

HarpeB B nepeMeHHOM MarHMTHOM I10/Ie — 3TO:

HarpeB cyna B MUKPOBOJIHOBOU €YU

+HarpeB cTasibHOM 3arOTOBKY B UHYKTOpe

HarpeB BO/ibI B 3/1eEKTPOIHOM BOJIOHarpeBaresie

OJIeKTPOKOHTAKTHBIA HarpeB CTa/IbHOM 3arOTOBKU

HarpeB B nepeMeHHOM 3/IEKTPUYECKOM I0JIe — 3TO:

+HarpeB cyma B MUKpOBOJIHOBOU €YU

HarpeB cTanbHOM 3arOTOBKU B UHAYKTODE

HarpeB BO/ibI B 3/1eKTPOIHOM BOZIOHarpeBaresie

ONeKTPOKOHTAKTHBIM HarpeB CTalbHOM 3arOTOBKU

O/IeKTPOTEXHO/I0THA — 00/1aCTh HAYKU U TEXHUKH, H3y4ar0Ias:

[TpriemMsI 1peoOpa30BaHUs 37IEKTPUUECKOUN SHEPTUN

Crioco6bl TIpeoOpa3oBaHUs IEKTPUUECKON SHEPrun

CpeficTBa BBINOJHEHUS TIPOU3BO/[CTBEHHBIX MPOLIECCOB

+Bce npezpiylie BApUaHThI OTBETOB

Y nenbHOe 3/71eKTPUYeCcKoe CONPOTHUB/IeHNE BOABI YMEHbIAeTCsl C POCTOM
TeMIepaTypbl U YMeHbIIN/I0Ch B 1,2 pa3a. Bonpoc: Bo cko/ibKO pa3 cucrema
aBTOMaTHUYECKOr0 pery/iMpoBaHus 3/1eKTPOJHOr0 BOJOHAarpeBaTe/isi U3MeHUT
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HanpsbKeHHe Ha 3/IeKTPO/ax BOJAOHArpeBare/isi IOCTOAHHON MOILHOCTH,
norped/iseMou 13 ceTu?
YBenuuur B 1,2 pasa
YMenbut B 1,2 pasa
Yeemunt B V12 pasa
+YMeHblmT B V12 pasa
Kak u3MeHHTCS YHeprus, norpedsisieMasi M3 CeTH B e JUHULYY BpeMeHHU TpeMA
0/JHHAKOBBIMH TPY0UYaTHIMHU Y/IeKTpoHarpeBaTensavu (TOHamu), BK/IIOUeHHBIMH
MepBOHAYA/IbLHO M0 CXeMe «TPeyro/ibHUKa» MPHU UX NMePeK/II0YeHUH B «3Be3y»?
YBenuuutcs B V2 pasa
OcraHeTcs HeM3MeHHOU
YMeHbIINUTCS B V3 pasa
+ YMeHbLUIUTCA B 3 pa3a
YKkaxxuTe 0OCHOBHYIO 3a/1a4y 3/IEKTPHUECKOro0 pacyera HarpeBaTe/IbHOro
j/IeMeHTa:
Omnpefie/TUTh 3/IEKTPUUECKYIO MOIITHOCTD, ITOTpebJisieMyto 13 ceTu
OrnipefiemUTh TeEpMUUYECKOe COTIPOTUB/IEHNE TEIJIONPOBOAHOCTUA U KO3 HULTUEHT
TeIVIOOTAauu
+ Paccuurtath reoMeTpuueckre pasMepbl HarpeBaTeIbHOr0 371eMeHTa
PaccuuTaTh TemriepaTypbl pa3/IMYHbIX YaCTel HarpeBaTe/s

KakoB xapakTep nepexojHoro npouecca u3MeHeHHUsl TeMnepaTypbl BO BpeMeHHU
P Harpese 00'beKTa /I Hea/IM3UPOBAHHOIO C/Ty4as (Tes10 OAHOPOJHOE C
MOCTOSIHHOM y/ie/TbHOM TeI/I0EMKOCTBHI0 M 0eCKOHEeUHOH TeIUIOMPOBOAHOCTHIO U
AP.) IPH OTCYTCTBMHU NOTEPb MACChl WIH NOTePb YHEPIryuH B OKPYKAKOIIYI0 Cpely B
npouecce HarpeBa, NpHU MNOCTOSTHHOM 3HaUeHHHU HePruM B eINHNULY BpeMeHH,
MO/JBOAMMOM K 00beKTYy /A/If H3MEHEHHSsI ero TeIIoCoAep>KaHusl, U PH HY/1eBbIX
HAua/IbHBIX YC/I0BHUSX?

TemmepaTypa 00beKTa 10 3KCIIOHEHTe BO3pacTaeT

TemmepaTypa Bo3pacTaeT 110 napabosie

+ Temmneparypa pacTeT M0 JTUHENHOMY 3aKOHY

CHauasia TeMriepaTypa pacTerT 110 rmapabose, a 3aTeM 10 SKCIIOHEeHTe /I0
YCTaHOBUBILIETOCS1 3HaUEHUs
IllecTh 0JUHAKOBBIX TPyOUaTHIX J1eKTpoHarpesBaresiei (TOHoB) coeguHeHbI B
ABOMHOM TPeyroJbHUK. Omipe/ie/iuTe H3MeHeHHe YHePTruM NMoTped/isieMoid B
eIMHHUIY BpeMeHH U3 CeTH NMPH MCUe3HOBEHNHU HaNnpsDKeHUus ofgHou u3 ¢as
OHeprus B eIMHUIy BpeMeHH, IoTpebisieMas U3 CeTH He U3MEeHUTCS
OHeprus B eIMHULy BpeMeHH, IoTpebsiemMasi U3 CeTH, TIPYU MCUe3HOBEHUH HarpsKeHUsT
ofiHOI U3 Tpex (a3 Bo3pacTaeT B 3 pasa
DHeprus B eIMHULY BpeMeHH, oTpeb/isieMast U3 CeTH yMeHbLINTCA B +/2 pasa
+ OHeprusi, motpebsieMasi U3 CeTU B eZIMHUL]Y BpeMeHH, YMEHBIIIUTCS B 2 pa3a
YKaxuTte XapaKTepHYH 0C00eHHOCTh HH(PAKPACHOro HarpeBa o CPaBHEHMIO C
KOHBEKTHBHBIM HarpeBoM
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3aKOHBbI TeI0BOro usnyuenus tes [1nanka v BruHa siexkaT B 0CHOBe MH()paKpacHOT0
HarpeBa, a 3aKOHbI TerI0Boro usnydenusi tea Credana-bosbipvana u Kupxroda — B
OCHOBe HarpeBa U3JjlyyeHreM

+ CnekTp u3/ny4yeHusi ICTOYHHUKOB MH(PAKpPaCHOTO HarpeBa COOTBETCTBYET ONTUUECKHUM
XapaKTepHUCTHKaM HarpeBaeMbIxX Tesl B MH(MpaKpacHO# 00/1acTy, WiK APYTUMHU CJIOBaMU,
v3/lyyaTesibHble XapaKTePUCTUKU U3JlydaTesisi COOTBETCTBYIOT I1OIJIOL{aTe/IbHbIM
XapaKTepUCTUKaM HarpeBaeMbIX Tesl

VMHTeHCHBHOCTb HarpeBa U3/yuyeHrueM Ha TOPsSJ 0K BbIlIe MTHTEHCUBHOCTU
MH(pPaKpacHOro Harpesa, 0co6eHHo rpu BuICoKuX (1200 °C u Bele) Temneparypax
v3j1yyaTerst

[ nst HarpeBa YMCTOTO BO3/1yXa MOXXHO PUMEHHUTh UH(PPaKpaCHbIM HarpeB, a He HarpeB
V3/lyyeHueM

Kakue BeliecTBa UMeIOT HauOO/IbIIYI0 TEN/I0EMKOCTh?

+ BoZa

T1eCOK

JKeseso

Mellb

Ko/nuecTBo Ten1oThl, Bbife/s101ieecs: IPH NPOX0XK/eHUH /IeKTPUYeCKOro ToKa,
omnpe/je/isieTcs Mo 3aK0HY:

®apages-Makcsesia

Kynona

+/>xxoysig-Jlenna

boti ng-MapuoTtra
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Tabsuia 7 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMIETeHLUH

Kop u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HauMeHOBaHHe (4acTu KOMITeTeHI[UU)
WHAUKaTopa Ha 06a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
AOCTHIKEHUS COOTBETCTBYeET OLIeHKe | COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe
KOMIMETEeHLIUU «YZOBJIETBOPUTE/TEHO «XOpOLLIO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHL[1H) MaKCHUMaJIbHOTO Oaj/la | MakKCMMasbHOTo Oaria MaKCUMaJIbHOTO Oasiia
NA-1yk-. BJIaJleeT MaTepruaaoM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet o TemMe, HO Ha IOCTaBJ/IeHHbIe ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCIIbITHIBAET BOIIPOCKI, HO TIPAKTUUeCKOTO 3aHATHS,
CUTYaLUIO0 KakK | 3aTpyJHEeHHs B IOUCKe | JOMYyCKaeT MpaBUJIbLHO TIOHUMaeT
CUCTEMY, BBISIBJISIA €€ | U aHa/iu3e HETOYHOCTHU MpHU CYLL[HOCTb BOTIPOCOB U
COCTaBJISIFOLHEe Y | uHbopmaLuu st W3/I0)KeHWM OTBeTa Ha | TIOJIHO W3/laraeT OTBET Ha
CBSI3U MEXXIYy HUMH pelleHus TTIOCTaBJeHHOW | BOMPOC, BOIIPOC, CIOCOOeH
NA-2yk-1. 3a/jauy, Y/I0BJIETBOPUTETHLHO OCYILeCTBJISITh
OcymectBnsieT OCYILeCTB/IEHUIO TFOTOB OCYIIeCTBJISITb | TTOMCK W aHau3
MOMCK BapUAHTOB MOKCKa BapUaHTOB TIOMCK ¥ aHa/n3 vHbOpMaLUH AJis1 pellieHus
peliieHust pelleHus TIOCTaB/eHHOW | UHGOopMaLuK A5t MOCTaB/IEHHOM 3a/lauu,
MOCTaB/IEHHOM rpo0ieMHOM CUTYallUH, | pelieHus OCYILECTBJISITh TIOUCK
ripo6ieMHOM B OTpe/ieJieHUU B MOCTaBJ/IEHHOM 3a/jlauM, | BADUAHTOB PelLleHUst
CUTYal[M¥ Ha OCHOBE | PaMKaX BLIOpaHHOTO OCYIIIeCTBJISITh TIOUCK | TIOCTaB/IeHHOM PO 6/IeMHOM
JIOCTYTTHBIX aZropuTMa BOTIPOCOB BAapUAHTOB pelleHUst CUTYAaI\H, OTIPe/IeNISITh B
HMCTOUYHUKOB MO /j/IeXKalluX MOCTaB/IeHHOM paMKax BbIOpaHHOTO
vH(opMaluu JanbHelen 1po6ieMHOM aaropydTMa BOTIPOCOB
NA-3yk-1. pa3paboTke u CUTYaLUH, NoJyieKalux JaabHeunIein
OmnpepensieT B rnocaeayrouen oTipeiesiATh B paMKax | pa3paboTke U
paMKax BbIOpaHHOTO | pa3pabOTKe CTpaTeruv | BbIOPAHHOTO rocsie/iyroieit paapaboTke
aJrOpyMTMa BOTIPOCHI | JOCTHXKEHUS anropyMTMa BOTIPOCOB | CTpaTeryu J0CTHXKEHUS
(3apaun), MOCTaBJIEHHOM Lle/IM KakK | MOoJJieXallyux TOCTaBJ/IEHHOW L[e/IN KaK
nozijiexxatiye 10CJ/1eJ0BaTe/IbHOCTH JalbHenIIen 10C/1e[J0BaTe/IbHOCTH
JlanbHeu1en 11aroB, NpeJBUs pa3paboTke u 111aroB, NpeJBUAs pe3yabTaT
pa3paboTke. pe3ysbTaT KaX/I0To U3 | Moc/efyolen Ka&XJI0r0 M3 HUX U
[Ipeasiaraet croco6bl | HUX U OL|eHUBAHUS pa3paboTKe CTpaTeruu | OLleHWBaHUs BIUSHUE Ha
VX pellleHus BJ/IMSIHYE Ha BHeLLIHee JOCTHKEHUST BHeILIIHEee OKpY>KeHUe
NA-4yk OKpY’KeHue TOCTaB/IEHHOM 11e/In TJIaHUpyeMou
Pa3pabaTbiBaeT TJIaHUpyeMOou Kak JlesITe/IbHOCTU U Ha
CTpaTeruto JlesiTeIbHOCTHU U Ha M0C/1e[J0BaTe/IbHOCTA | B3aMMOOTHOILIEHHUS
JOCTW)KEHUS B3aMMOOTHOLIEHUSI 11aroB, peJBU/s YUaCTHUKOB 3TOM
MOCTaB/IEHHOM Lle/I1 | yUaCTHUKOB 3TOU pe3y/bTaT KaXK/[oTo U3 | /IesiTe/IbHOCTH, CrocobeH
KakK JlesiTe/IbHOCTH, HUX U OL|eHUBaHUSI OT/IMYHO pa3pabaThiBaTh
M0CJ/Ie[J0BATe/IbHOCT | y/IOB/IETBOPUTE/ILHO BJ/IMSIHME Ha BHeLLIHee | MepCIeKTHUBHBIE MJ1aHbl U
b I11aTOB, TIPeIBU/IST | CrIOCOOeH OKpY>KeHHe TeXHOJIOTHH B 061acTH
pe3y/ibTaT KaKJoro | pa3pabaTbiBaTh TJIaHUpyeMou MeXaHH3aluu U
Y3 HUX U OLIeHWBasi | MepCreKTUBHBIE M/1aHbl | 1esiTeIbHOCTH U Ha aBTOMaTU3al[uM MPOLIeCCOB
VX B/IMsIHHE Ha Y TEXHOJIOTUU B B3aMMOOTHOLIEHUST B CebCKOX0351CTBEHHOU
BHEILIHee OKpy)KeHue | 00/1aCTh MeXaHW3alui | yYaCTHUKOB STOM OpraHu3aluu
MJIaHUpyeMou Y aBTOMAaTH3aLuu JlesiTeIbHOCTH,
JlesiTeIbHOCTH U HAa | TIPOLIECCOB B yIOB/IETBOPUTE/ILHO
B3alMOOTHOIIIEHUsI | CelTbCKOXO03SIMCTBEHHOMN | CriocobeH
y4aCTHUKOB 3TOH OpraHusaluu pa3pabartbIBaTh
JlesiTeIbHOCTH TepCrieKTUBHbIE
N-1nkoc-1 TVIaHBI ¥ TEXHOJIOTUHA
Pa3pabatbiBaet B 00sacTn
repCreKTUBHbIE MeXaHH3aluu U
T1aHbl U aBTOMaTU3aluu
TeXHOJIOTUU B TpOLIeCCOB B
obmactu CeJTbCKOXO035THCTBEHHO
MeXaHU3aluu U 1 opraHusaiumu
aBTOMaTU3al[uu
TMpOLIeCCOB B
CeMbCKOXO035IMCTBEHH

OM OpraHu3aluu
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Tema 6. J1eKTpoTepMHUUeCKHe YCTAHOBKHU /Il HAarpeBa BO/AbI.

Bomnpocsl Jjisi cobecefoBaHuUsA:

1. Knaccugukanms 3/1eKTpUYecKrx BoJlOHarpeBaTesield ¥ aporeHepaTopos.

2. ®usnyeckas CyLIHOCTb UHAYKLMOHHOIO HarpeBa, Ha3HaueHve WHYKTOopa.

3. OCHOBHbIe IapamMeTpbl, XapaKTepu3yHolye peXKuMbl MHAYKLIMOHHOIO Harpesa.

4. Kak ocy1ilecTB/sieTcsi ITyOMHHBIN HarpeB, OBEPXHOCTHBIN HarpeB?

5. HacToTsl, UCIo/Ib3yeMble TpYU UHAYKLIIMOHHOM Harpese.

6. Kakue reHepatopsl UCII0JIb3YHOTCS IIPU UHAYKLIMOHHOM Harpese?

7. UeM 0OBsICHSIETCS Bblfle/ieHUe TeT/IOThl B MPOBOAHUKE MPU MPOXOXK/IE€HUH 110
HeMy 3JIeKTPUYeCKOI'o Toka?

8. Kak orpefienisieTcss MOLLIHOCTb 3/1IEKTPOTEPMUYECKOW YCTaHOBKY [1/1s1

TeXHOJIOTUYEeCKUX Liesien?

9. ITo KaKOMY 3aKOHY HJleT MPOL|eCC Harpesa TeJjia MNPy MOCTOSTHHOW MOLLIHOCTH
HarpeBaTe/IbHOI'0 YCTPOMCTBA U IMOCTOSIHHOU TeIIO0Taue B OKPY KaroIyto

cpeny?
10. Yto nprmeHsieTCs1 B KaueCTBe TEMJI0BOM U30JISILIUU C 1[e/IbI0 CHU)KEeHUsI MOTePh

Terla B OKpPY»KaroLlyro cpeny?

11. Tunsl BOLOTPerHBIX KOT/I0B, yCTPOKMCTBO U NPUHLUII [1eMCTBUS.

12. YCTpoOMCTBO ¥ MPUHLIUM 3J7IEMEHTHOTO BO/IOHArpeBaTeJisl, TUIIbI 3JIEMEHTHBIX
BO/IOHarpeBaTe/ieu.

13. OcHoBHbIe TIpaBH/Ia 6€301aCHOM 3KCIITyaTalluy 37eKTPOJHBIX KOT/IOB U
BO/IOHarpeBaTe/ieu.

14. Yto TaKoe 371eKTpOJHbIA Harpes?

15. KakoB nopsijok pacueTta 3/71eKTPOJAHOI0 BOJOHAarpeBaTesis?

16. Kakue sekTprueckre HarpeBaTead CONPOTUB/IEHUS TIPUMEHSFOTCS B C.X

TIPU3BO/ICTBE?
17. Kak ycTpoeH Tpy0OuaThIii 3/1eKTpOHATrpeBaTesib?

18. Kakue MaTepuabl ITPUMEHSIIOTCS J7Is1 TPYOUaThIX 37IeKTPOHArpeBaTe e ?

19. B yeM COCTOUT NPUHLUIT aKTUBHOTO BEHTU/IMPOBAHUS U KOHBEKTUBHOM
CYLUKHU?

20. TIpeasoxkuTe criocoObI ¥ yCTPOMCTBA it CYIIKU (DPYKTOB, TPaBbl Ha CEHO,
W30JISILIUM 3JIEKTPO/IBUraTesie Mocjie peMOHTA, OIUTYKaTyPeHHbBIX CTeH JKUIOTO
TIOMeII[eHUs], a TaKXKe /IJIs1 3/IeKTPOTEI/IOBOM 00paboTKK n3Me/ibueHHOTO KapToders.

21. Ha3oBuTe criocobbl perymMpoBaHusi MOLHOCTH 3/IEKTPHUUECKUX

BOJ|OHAarpeBaTesen.

Bbibepume 0O0uH npasuibHblil 8apuaHm

O/IeKTPO/JHbIM HarpeB NMPUMeHsETCs /ijisl HarpeBa:

TpaHchopmaTopHOro Macsia

+Bo/bl

CranbHBIX 3arOTOBOK

3epHa

IIpouecc mepeHoca TeMIO0THI TEKYIEH KHKOCTHIO H/IH ra30oM U3 00/1aCTH C O/JHOH
TeMIIEPaTypPoil B 00/1aCTh C Pyrou TeMmnepaTrypou — 3To:
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+KoHBek1ust

Terutonepegaua

W3nyueHue

JlamyHapHOe JBU)KeHUe

ITocTossHHas1 BpeMeHH HarpeBa — 3T0:

+OTHOLIeHNe TeTVIOeMKOCTU Tesla K ero TeryiooT/arolleii criocoOHOCTH

Bpewms Harpesa Tesa

OTHolLeHre TeMIlepaTyphl Teja K Mo/iBeJeHHOW MOIJHOCTH

Bpemsi 1aMrUHapHOTO ABW)KEHUS rasa

IIpsiMmoii HarpeB CONMPOTHUBJ/IEHUEM — ITO:

+3eKTPO/JHbIA HarpeB BO/ bl

HarpeB BOZibl B MUKPOBOJIHOBOU T€UU

Harpes Bozp! ¢ momolsro TOH

HarpeB cTanbHOM 3arOTOBKM B UHAYKTOPE

HarpesB Bo/ibl B 3/1eKTPUY€CKOM YaliHMKe OCHOBAaH Ha MCIO0/1Ib30BaHNUU:
[Ipsimoro HarpeBa

+KocBeHHOro HarpeBa

OJIeKTPOyrOBOr'0 Harpesa

JW3/1eKTpruuecKoro Harpesa

Cxema aBTOMaTH3aLU¥ NPOTOYHOr0 BOAOHAarpeBarTe/isi B CBOeM COCTaBe UMeeT:
JaTuuk npoToka

+/1aTuMK MPOTOKA W/IU JAaTUUK [laBJIeHUS

JaTumK CUJIbI TOKApHBI

Pesie HanpsKkeHus

st co3jaHUA He00XO0AMMBIX /I/Isl PACTeHHH, )KUBOTHBIX M NITULbI TEMIIEPATyPHBIX
Pe)XXMMOB Ha )KMBOTHOBOAYECKHX (hepMax, B OBOI[eXPaHWIHIIAX, TeIUIULAX,
nrunedadbpukax UCIo/Ib3yeTcs B HACTosIiee BpeMs 3/IeKTPOTepMHYecKoe
o0opyoBaHUe:

TpancdhopmaTopHble (MHYKI[MOHHBIE) BO/IOHAarpeBaTe iy MPOMBIIIIEHHOW YaCTOThI
BbICOKOUYaCTOTHBIE TACTEPU3ATOPHI; TTOTYIIPOBOJHUKOBBIE TEPMO3/IEKTPUYECKUE
KOH/IULIMOHEPbI

+3JJieKTpoKanopudepHble YCTaHOBKU

TernuioBble HACOCHI

Ykaxurte Haubosiee mpuemM/ieMble CIIOCO0bI 3/IEKTPHYECKOI'0 HarpeBa /ijist
MOAOrpeBa NoYBbI B NAaPHUKAaX U 3MMHHUX TeIUIUIaX:

+KoCBeHHbIM HarpeB CONPOTHUBIEHUEM

T3 1eKTpuueCcKul HarpeB

Harpes u3snyuenvem

BbICOKOYaCTOTHBIN I/1a3MeHHbIN 3/IeKTPOHArpeB

Kak M3MeHMTCH YHeprus, norpedisieMasi U3 CeTH B eJUHHUIY BpeMeHH TpeMs
O/IMHAKOBBIMM TPYOUaThIMH 3/1eKTpoHarpesareaavmu (TOHamu), BKIOYeHHBIMH
NepBOHAYa/IbHO 10 CXeMe «TPeyro/ibHUKa» MPH UX MEePeK/IIYeHHH B «3Be3y»?
YBemunrca B V2 pasa
OcTaHeTcss HeM3MeHHOM
YMeHbIINTCS B 3 pasa
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+YMeHbIIUTCA B 3 pa3a

Ykaxkute rpaduk norped/ieHus 3/71eKTPOIHEPIHUH U ropsAYel Bo/bl, UMeHIIH
HaMXy/llNe TeXHUKO-JKOHOMHUUeCKHe MMoKa3aTe/u:

DneKTpPOBOJOHAarpeBaTe/iu U OTOMUTe/IbHbIe YCTAHOBKM aBTOMaTHUeCKH paboTatoT B
MOTHOCTBIO aKKYMY/ISIUOHHOM peKMMe B HOUHbIE Yachl «IIpOBajia» rpaduka
3JIEKTPAUECKUX HarPy30K, a Fopsuyr0 BO/y pa30duparoT Mo Mepe HafloOHOCTU B
OCTa/IbHOEe BpeMsi CyTOK

OneKTpPOBOJOHarpeBaTe/iu U OTOMUTe/IbHbIe YCTAHOBKH aBTOMaTHUeCKH paboTatoT B
YaCTUYHO-aKKYMYJISILMOHHOM PeXXHMMe, KOrZila CyTOUHOe KOJIMUeCTBO BO/Ibl HAarpeBaroT B
HOYHBIE Y B IHEBHbIE YaCbl MUHUMAa/IbHOW 3arpy3Ku 3/1IeKTpOCeTer
OJIeKTPOBOOHArpeBaTe/ I U OTOIUTE/IbHbIE YCTAaHOBKH BKJ/IFOUAKOT T10 Mepe
He06X0IMMOCTH TI0 CBOOOAHOMY TpadUKy

+3DJIeKTPOBO/IOHATrpeBaTe/d U OTOTMTEeTbHbIe YCTaHOBKU BK/TFOUAIOT B PabOTy B Uachl
MaKCHMMaJIbHOM 3arpy3Ky 3/IeKTPUUYeCKUX CeTei

IIpu HarpeBe BOAONPOBOAHOM BO/IbI €€ yAe/IbHOE 3/IeKTPHuUecKoe CONMPOTHB/IeHUE:
He u3MeHsieTcsl 10 MOMeHTa MHTEHCUBHOTO TIapo0obpa3oBaHusI

YBenuuuBaeTcs

CHauvana yBe/MuMBaeTCs, a 3aTeM YMEHbIIaeTCsl B 3aBUCUMOCTH OT TOTO, KaKue COJIU
W/ IPUMECH PaCTBOPEHHI B BOJIE M B KAKOM KOJIMUECTBe

+YMeHbllaeTcs
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Tabsuia 8 — Kpurepuu onfeHKH ¢(h)OpMHUPOBAHHOCTH KOMIETeHIUH

Koa u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HalIMeHOBaHUe ("acTy KOMIETeHI1N)
WH/IMKaTopa Ha 0a30BOM YpOBHE Ha MOBBIIIIEHHOM YpPOBHE
JOCTHIKeHUS COOTBETCTBYET OL|€HKe | COOTBETCTBYET OL|€HKe COOTBETCTBYET OL[€HKe
KOMITeTeHI[UH «YZOBJIETBOPUTE/TEHO «XOpOLIO» «OTJTUYHO»
(vacTu 50-64% ot 65-85% ort 86-100% ot
KOMIIEeTeHLUN) MaKCHMaJIbHOrO 0Oajijla | MaKCHMabHOIO Oasiia MaKCHMaJIbHOTr0 Oasijia
NA-1yk. BJIaJieeT MaTepUuaioM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet 10 TeEMe, HO Ha II0CTaB/IeHHbIE ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCTIBITHIBAET BOIIPOCHI, HO MPaKTAUYeCKOTO 3aHsTHS,

CUTYaI[1IO KaKk
CUCTEMY, BBISIBJISIS ee
COCTaBJISAIOLI[HE U
CBSI3U MEXXIYy HUMH

NA-2yk1.
OcymecTBiiseT
TOMCK BapUAHTOB
peliieHust
MOCTaB/IEHHOM
ripo6ieMHOM
CUTYal[i¥ Ha OCHOBE
JIOCTYITHBIX
HMCTOUYHUKOB
vH(popMaluuu

WI-3yk-1.
Ornpepgensietr B
paMKax BLIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3agaun),
To/ijie)Kaiue
JlaTbHeMIIen
pa3paboTke.
[Ipepasiaraet croco6bl
WX pelleHus
NA-4yk
Pa3pabatbiBaer
CTpaTeruto
JOCTVDKEHUST
TIOCTaBJIeHHO 1]e/n
Kak
1oC/Ie/IoBaTe/TIbHOCT
b 111arOB, TIPeABU/IS
pe3y/bTaT KaXKJJoro
13 HUX U OL|eHUBast
WX BAVSIHYE Ha
BHEILIHee OKPY)KeHHe
TIJIaHUPYeMOU
JesiTeNTbHOCTH 1 Ha
B3alMOOTHOIIIEHUS
y4aCTHUKOB 3TOH
JesITeTbHOCTH
N-1nkoc-1
Pa3pabatbiBaet
MepCrieKTUBHbBIE
TIJIaHbI U
TEXHOJIOTHH B
obmactu
MeXaHU3al[uH U
aBTOMAaTH3al|u
TIPOIIECCOB B
CeMbCKOXO035IMCTBEHH
OM OpraHu3aluu

3aTPy/IHEHUS B TIOMCKe
Y aHa/u3e
VH(pOopMaLuu A5
pelleH s TT0CTaB/IEHHOM
3a/jauu,
OCYIIIeCTBJIEHUTIO
MOMCKa BapUaHTOB
peleH s TT0CTaB/IEHHOM
rpo0IeMHOM CUTYaLuH,
B OTIpe/le/IeHU! B
paMKax BbIOpaHHOTO
aJIrOpyMTMa BOTIPOCOB
MO/IIEXKALI[UX
JlasibHeuIen
pa3paboTke u
rnocaeayolen
pa3paboTKe CcTpaTeruu
JOCTVDKEeHUST
MOCTaB/IEHHOM 1[e/TH KaK
1oc/ieIoBaTeIbHOCTH
I11aroB, NpeBUs
pe3y/bTaT KaXkJjoro 13
HUX U OL|eHUBaHUS
B/IMsIHYE Ha BHeIlIHee
OKpy’KeHue
TJIaHUpYyeMOM
JlesiTeNTbHOCTH U Ha
B3alMOOTHOLIEHUS
YUYaCTHUKOB 3TOU
JesiTeNTbHOCTH,
y/IOBJIETBOPUTETEHO
ciocobeH
pa3pabaTbiBaTh
MepCrieKTUBHbBIE TIaHbI
Y TEXHOJIOTUH B
00/1aCTH MeXaHU3aLUH
Y aBTOMaTHU3aLuu
TMIPOLECCOB B
CeJIbCKOXO0351CTBEHHOU
OpraHu3aluu

JIOTTyCKaeT
HeTOUHOCTH TIPU
W3J/I0)KeHUH OTBeTa Ha
BOIPOC,
yIOBJIETBOPUTE/IEHO
TOTOB OCYILIECTBJISITh
MOWCK U aHa/u3
vH(popMaLuuy A5t
pellieHus
MOCTaBJ/IEHHOM 3aJjauu,
OCYILeCTBJISITh TIOUCK
BapUAHTOB pelleHus
MOCTaB/IeHHOM
1po6ieMHOM
CUTYal[1H,
oTIpeJiesiATh B PaMKax
BbIOpAHHOTO
anropyMTMa BOMPOCOB
TO/I/IEXKALX
JlambHeUIIen
pa3paboTke u
noceyroIiein
pa3paboTKe cTpaTeruu
JOCTHKEHUST
MOCTaBJIEHHOM L{e/TN
Kak
M0C/1e/J0BaTe/IbHOCTU
11aroB, peJBU/s
pe3ysibTaT KaX/10ro 13
HUX U OL|eHUBaHUSI
BJ/IMSIHME Ha BHeLIHee
OKpY>KeHHe
TJIaHUpyeMou
JlesiTeIbHOCTHU U Ha
B3aMMOOTHOLIEHUST
YUaCTHUKOB 3TOMU
JlesiTeIbHOCTH,
yIOB/IETBOPUTE/ILHO
criocobeH
pa3pabaThIBaTh
TepCrieKTUBHbIE
T/1aHbl U TEXHOJIOTHUH
B obmactu
MeXaHH3aluu U
aBTOMaTU3aluu
TpOLIeCCOB B
CeMbCKOX035IMCTBEHHO
Y OpraHv3anuu

TIPaBU/IbHO TIOHUMAEeT
CYIIIHOCTb BOTIPOCOB U
TIOJTHO U3/1araeT OTBET Ha
BOTIPOC, COCobeH
OCYIL[eCTB/ISITh

TIOUCK U aHa/TU3
WHGbOPMaLIUH JI/IS pelleHust
MOCTaB/IEHHOM 3a/lauu,
OCYIL[eCTB/ISITh TIOUCK
BapUaHTOB PeLIeHHs
TIOCTaB/IEHHOU TTPO6IEMHOM
CUTYal[|H, OTIpe/ieNISTh B
paMKax BbIOpaHHOTO
aZropyMTMa BOTIPOCOB
NoJyieKalux JaabHeunIein
pa3paboTke u
rocsieyrolei pa3paboTke
CTpaTeruu JJOCTHXKEeHUsT
TIOCTaB/IeHHOM 118/ KaK
Toc/ieI0BaTeTbHOCTU
111aroB, TIpeJBU/Is pe3y/bTaT
KaXX/IOTO U3 HUX U
OLIeHUBaHUs BJIUSIHUE Ha
BHeIIIHee OKpY)KeHHe
TJIaHUpyeMou
JiesITe/TbHOCTH U Ha
B3aMMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JIesITeJTbHOCTH, CII0CO0eH
OTJINYHO pa3pabaThiBaTh
TiepCrieKTUBHbIE TJIaHbI U
TeXHOJIOTHUH B 00/1aCTH
MeXaHHW3aluu U
aBTOMATH3al[|X TTPOLIeCCOB
B CeJIbCKOX035MCTBeHHOU
OpraHu3aluu
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Tema 7. OJjeKTporepMUueckoe 000pyJAOoBaHHE PeMOHTHO-MeXaHHYeCKHX
MacTepPCKUX B Ce/IbCKOM MECTHOCTH U Ha MpPeANpPUATHAX TeXHHUEeCKOro cepBHuca
Ce/IbCKOX03UCTBEHHON TeXHUKH B arponpoMbILIIEHHOM KOMILIeKce

Bomnpocsl Jjisi cobecefoBaHuUs:

1. Ilo kakuMm nipu3Hakam KiaaccupuuupyroT OTO peMOHTHOro MPOU3BO/CTBA?

2. YTo noHMMaeTcs NoJ MUKPOK/IMMATOM 3aKPhIThIX [TOMeLeHU?

3. Ha3HaueHuve v IpUHLIMIT JE€UCTBUS 3/IeKTPOKA/IOpPU(PEPHON yCTaHOBKHU.

4. Buipl 371eKTpOTEpMUYeCcKOro 060pyZi0BaHUSI, IPUMeHsieMble B DPEMOHTHO-
MexXaHUYeCKUX Liexax.

5. Uto nipeicTaBisieT cob0ii criocob 3/ieKTpoHarpeBa COMpPOTUB/IEHUEM, B UeM
3aK/IF0YaeTCs MPSIMOU U KOCBEHHbIW HarpeBbI?

6. Uto nipeicTaBsieT coboii criocob 371eKTPOKOHTAaKTHOT'O Harpepa?

7. UTO Takoe 3/IeKTPOKOHTaKTHas CBapka?

8. UTo Takoe TepMHueCKoe CONPOTHUB/IEHUE HarpeBaTesa?

9. Uto Takoe pabouasi TeMriepaTypa HarpeBaTesis?

10. Yto Takoe yzesibHas MOBepXHOCTHAsA MOLIJHOCTh HarpeBaTesisi?

11. Kakue HarpeBaTe/ibHbIe TIPOBO/a ¥ Kabem MPUMEeHSFOTCS /IS HarpeBa B C. X.
TpOM3BO/CTBE?

12. Bugbl npuMeHeHUs 3JIeKTPOAYrOBOrO Harpesa B C.X. [IPOM3BO/CTBe.

13. ®usnyeckas CyILJHOCTb JUSJIEKTPUUYECKOIr0 HarpeBa.

Bbibepume 00uH Npasu/bHbIll 8APUAHM
KoHTakTHasA cBapKa 0CHOBaHA Ha MCMN0/b30BaHUU:
+IIpsimoro HarpeBa
KocBeHHOr0 Harpesa
OJIEKTPOyrOBOr'0 HarpeBa
[Un3/1eKTpruueCcKoro Harpesa
B nasyibHUKe /ISl y/IbTPa3ByYKOBO# MAaKHA MOMHUMO 00BIYHOW 00MOTKH,
HarpeBalley CTep)XeHb, eCThb JONO/IHUTe/IbHasA, HA KOTOPYIO MOJalT
HanpsHKeHWe 4acTOTOM:
50 I'yg
+or 18....23 kI'y
16 'y o 18 KI'
11T
IIpuHIUn padoThl yIbTPa3BYKOBOI MOWKH /leTajIei:
YcunuBaet feliCTBME MOIOLLIMX BellleCTB
+KaBuTaloHHbIe My3bIPbKY, TTONAZast MO/, TIJIEHKY T'PSI3U, BbI3bIBAET OTC/IavBaHUeE ee
Y ibTpa3ByKpBhIe KOiebaHus KaK «IIIeTKOW» CMeTaloT CJIOH IPsi3v C TIOBEPXHOCTH
Jetanu
BBI3bIBalOT XMMHUUECKYHO PeaKL|I0 MOIIUX BeIeCTB C YaCTULIAMU TPSI3U
HamnpsokeHue cMeleHNsi B MarHUTOCTPUKLMIOHHOM Y/IbTPa3ByKOBOM reHeparope
NPUMEHSAKT JJ/If:
[penoTBpaliieHyst CHM>KeHUsI YaCTOThI KojiebaHUi cep/ieyHMKa
Co3panust ManbIx fJeopManuil cepAeyHuKa
+I1pegoTBpallieHyst yABOEHHS YaCTOThI KOyiebaHHi cepZieuHrKa
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Bcero BbllIenepeyncieHHOro
HarpeBare/ibHbIid 371eMeHT TOH BbINO/JTHAT H3:
CranbHOW MPOBOJIOKU
MeiHOM IPOBOJIOKH
+HuXpoMoBOI1 NPOBOIOKU
ANrOMHHHEBOM MTPOBOJIOKH
NHAyKTOP MHAYKIJMOHHOM IUVTUTKU BBINO/JTHAKT U3:
CrapHOM MPOBOJIOKU
+MeHOI MPOBOJIOKU
HuxpomoBoU pOBOJIOKH
ATYOMUHMEBOW MPOBOJIOKU
Kopnyc TOH BbINOIHAIOT H3:
+HepskaBetoiieii Tpyoku
CrasibHOV MPOBOJIOKU
HuxpomoBoii TpyOKu
BosibpamoBoii TpyOKHU
C noBbIlIeHNEM YacTOThI TOKA MPOTEKaKIero o HHAYKTOPY 3aroToBKa
HauMHaeT:
HarpeBaThcsi 6/11Ke K cepefiviHe
+HarpeBaThCsi 6/1Ke K TOBEPXHOCTU
Hwuuyero He npoucxogur
bivbke K MOBEPXHOCTH HAUMHAKOT HAarpeBaThCsl TOJILKO Me/JHbIe 3arOTOBKH
HanpsokeHue, moiaBaeMoe Ha MarHeTPpOH MMKPOBOJ/THOBOU MeYu:
100 B
220 B
+4 kB
12 B
KII/l 66ITOBO i MUKPOBO/JTHOBOH MeYHd HAXOAUTCA B JUANa30He6
30-40%
40-50%
+ 50-60%
60-90%
KII/l 6bITOBOI MHAYKIIMOHHOM IUVTMTKH HAaX0JAUTCA B JHaNa30He6
30-40%
40-50%
50-60%
+ 60-90%
KIIJ 3nekTpokasiopugepHoid yCTaHOBKH HaX0JUTCS B JUarna3oHe6
50-60%
60-70%
70-80%
+ 80-99%
CBY HarpesB UCI10/1b3yeTCA AJIA:
HarpeBa cTasibHBIX 3arOTOBOK
+Cy1lIKH 3epHa
OtoruieHys nomereHun
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Harpesa Bo3ayxa
NHyKIIMOHHBIN HarpeB MCIO0/Ib3YyeTCs AJ/If:
+HarpeBa cTanbHBIX 3arOTOBOK
Cy1iku 3epHa
OTomnieHus1 MOMelLeHUM
HarpeBa Bo3zayxa
JlyroBoii HarpeB MCNOJIb3yeTCs JJIf:
+HarpeBa cTajibHBIX 3arOTOBOK
Cy1ky 3epHa
OrtoruteHus TIOMelLleHur
HarpeBa Bo3yxa
IToBepXHOCTB 3/71eKTPOAA AJisl 3/IEKTPOAyrOBOU CBAPKHU MMeeT CIlieljia/IbHoe
MOKPbITHE J/IA:
3aluThl 371eKTPO/la OT KOPPO3UM BO BPEMs XpaHEHUS
+3allUThI pacljlaB/IeHHOr0 MeTasljia OT OKHUC/IeHUs
3aluThl MeCcTa CBapKU OT KOPPO3WH TPU MOC/IeAYIOLel SKCIuTyaTaluu
HaHeceHo /7151 MapKUPOBKHU 371EKTPO/IOB
IIpu ocyiiecTB/IeHNH 3/IEKTPO/JYTr0OBOM CBapPKH MCI0/Ib3yeTCsl:
Harnpsikenue Boie 220 B
Harnpsikenue Boiie 1000 B
Hanpsikenve Huxke 12 B
+Harnpsikenue Huke 90 B
JneKTpoKanopudepbl B CeJIbCKOM X0351MICTBe IPUMEHSIIOT AJIS:
OO6orpeBa MOYBEI
OO6orpeBa 110J10B
+06orpesa Bo3yxa
Harpesa Bo/bI
Harpes Te1 noj jeMCTBHEM BbICOKOYAaCTOTHOIO [IePEeMEHHOr0 3/IeKTPUUYeCKOro
10JIfA — 3TO:
VIHyKUIMOHHBIA HarpeB
+[I1s/1eKTpUUeCKrii HarpeB
DJIeKTPOAYTrOBOM Harpes
OJIeKTPOJHBIM Harpes
Harpes Te/1 noj eMCTBHEM BbICOKOYaCTOTHOI0 TEPEeMEHHOr0 MAarHUTHOT' O TOJISA —
3TO:
+VHAYKIIMOHHBIN HarpeB
T3 1eKTpuueCcKul HarpeB
DJIeKTPOAYTrOBOU Harpes
OJIeKTPO/HBIM Harpes
IIpsimou HarpeB >XUJKOCTeH B pe3y/ibTaTe NPOX0)K/|eHUs [IePeMeHHOr0
3/IEKTPUYECKOro TOKa — 3T0:
VHAyKUIMOHHBIA HarpeB
Hns/eKTpryecKui HarpeB
ONeKTPOAYTrOBOM HarpeB
+3DJIeKTPO/IHbIM HarpeB
VIMny/ibCHBIE 0JIOKM MATAaHUSI OCHOBAHbI Ha:
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[ToHW)KeHMH YaCTOThI [IepeMeHHOr0 TOKa
PaboTe Ha MOCTOSIHHOM TOKe
+I1oBBILLIEHNMH YaCTOTHI [IEPEMEHHOT 0 TOKa
Vcrosib30BaHMY HU3KOYaCTOTHBIX UMITYJ/IbCOB
KackajHble BBINPAMUTE/IN HANPsDKeHUA MO3BO/IAIT YBeJIMUMBATh HalIPsDKeHHe
nocse TpaHcopmaropa B:
+2 pasa
3 pasa
1,5 pa3a
5 pas
KackajHble yMHO)KUTe/TU HaNPsDKeHUA MO3BO/IAIT YBeJIMUMBATh HallPshKeHUe
1oc/ie BTOPMUHOU 00MOTKH TpaHcdopmaTopa B:
+ 2 pasa
3 pasa
1,5 pa3a
5 pas
IToBbIlIeHHe YACTOThI, HA KOTOPO pabdoTaeT TpaHcdopmaTop, Mo3BOJIsAET:
[ToBBICUTB NOTEPU B CTa/X TpaHcpopmaTopa v cHu3uTb KI1/]
+YMeHbIUThL TabapuThl TPaHC(OpMaTopa
YBenMUUTh HaJle)KHOCTh pabOThI
YBenmuuTh ceueHre MarHMTONPOBO/A
Jluamna3oH y/1bTPa3ByKOBBIX KO/Ie0aHMit:
Ho 10 k'
o 20 kI'g
Menee 5 KI'1
+Ot 18 xI'y 1o 10° I'y
Hau6os1ee mpueM/ieMbIM /I/IA 000rpeBa MOPOCAT-COCYHOB U IBIIVIAT B X0/I0/HOE
BpeMs roja fiB/IsieTCA:
OJIeKTPOHHO-/TyUYeBOM Harpes
[us/eKTpruuecKrii HarpeB
+WHdpakpacHbIii HarpeB
Tepmo3/1eKTpUYeCKUU HarpeB (TepMO3IeKTPUYECKHUE TTOTYTIPOBOJHUKOBbIE
KOHJULMOHepHI U TpaHC(OpPMaTOPHI Terlsia)
Boi0epuTe cBOiiCTBa MaTepHa/ia /Il U3roTOB/IEHNUsI HarpeBaTe/IbHBIX 3/IEMeHTOB,
PeaTH3yIIHUX CII0CO0 HarpeBa CONMPOTHUB/IEHHEM (HanmpuMep, HUXPOM):
+BoJbloe yienbHOe 3/1eKTpUUeCcKoe COMPOTHUBIIEHUE
Bonbliioli TemmepaTypHbiid KO3(O@UIIMEHT 3/IeKTPUUECKOT0 COMPOTHB/IEHNUS
Marble >KapOTrpOYHOCTb U >)KapOCTOMKOCTD
Bonbias yaenbHast 3neKTpryeckasi IpoBOAUMOCTb
OHeprus, noTped/iseMas U3 CeTH B eJUHHUIY BPeMeHH /i/I1 HeIPOTOYHOI 0
3/IeKTPO/JHOT0 BO/JOHarpeBare/isi NPH MOBbILIEHNH TeMIlepaTypbl HarpeBaemMou
BO/JbI (MPU ee HEM3MEHHOM Macce) U MPU 0TCYTCTBUM CUCTeMbI aBTOMATHUYeCKOr0
ylpaBJ/IeHUS:
He usmenutcs
YMeHbIIUTCS
+YBenmuuuTcs
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CHauvasna O6yzeT yMeHbLLIAThCs, @ C MOMeHTa apoobpa3oBaHUs — pe3K0 BO3pacTaTh
NHyKIMOHHBIN HarpeB B Ce/IbCKOX03:ANICTBEHHOM MPOM3BO/ICTBEe IPUMEHAEeTCA
AJISA:

+IToBepXHOCTHOU TepMOOOPabOTKU MeTa/l/TMUeCKUX JleTasieit Ha TIpeINpUATHSAX 110
PEMOHTY U MPOM3BOACTBY CEIbCKOXO3IUCTBEHHOM TeXHUKH, KOCBEHHOTO HarpeBa BO/bl
Cy1iky 1 TeruioBoi 06pab0TKM Ce/TbCKOX03MCTBEeHHbIX MaTepHasioB, HarpeBa BO3/yxa
TpY yMpaB/JeHWHY NapaMeTpaMU MUKPOK/IMMaTa CebCKOX03MCTBEHHbIX MTOMeIleHUH
HarpeBa ripecc-ropoIlKOB, pe3uH, [JepeBa, CTepUIn3aliuu MPO/yKTOB, MPUTOTOBIEHUS
MUIA

MecTHOr0 060rpeBa MOJIOZIHSIKA )KUBOTHBIX U TITUI[bI, 00Pab0TKH KOPMOB, CeMsTH
Bobi0epuTe a/IrOPUTM ONITUMH3ALIMH MAPAaMeTPOB 3/1eKTPOTePMHUYECKOH YCTaHOBKH
HauOoJ1ee MpreM/IeMbIi M0 TEXHHKO0-)KOHOMUYECKHM IMOKa3aTe/IsM:

[ToBbIIaTh 10 BO3MOXKHOTO TIpeZiesia TerI0BOUW KO3((MUITMEHT TOIe3HOTO JIeUCTBUS, He
OCTaHaB/IMBAsICh TIPU 3TOM Tlepe/i POCTOM KanuTaJbHBIX 3aTPaT U 3KCILTyaTal[MOHHBIX
u3JleprKeK

YMeHbIIaTh 10 BO3MOXXHOTO TIpe/iesia KaruTabHbIe 3aTpaThl, PX 3TOM He oOpairjast
BHUMaHUS Ha POCT 9KCI/TyaTallMOHHbBIX U3/lepKeK

CHwXaTh [0 BO3MOXXHOTO TIpefiesia SKCITyaTal[MOHHbIe U3/lep>KKU, He OCTaHaB/IUBasICh
riepe/; POCTOM KallUTabHbIX 3aTpaT

+ITonyuuts U UcciefoBaTh GYHKIMIO [I7I1 CYMMBI y/le/IbHbIX TIPUBe/IeHHbIX
KanuTaJIbHBIX 3aTPAT U 3KCITyaTalMOHHBIX M3/lepXKeK Ha SKCTPEMYM

B ocHOBe AN3/1IEKTPHUUECKOr0 Harpesa Jiexxar (pu3nueckKue siBJ1eHHS:

OneKTpOHHas rosisipy3aLys (Bo30yKieHre TOKOB MPOBOJUMOCTH CUJIbHBIM BHELLIHUM
37IEKTPUYECKUM TI07IEM)

+[lurnonbHas, penakCaliMOHHasi, Me)KC/I0UHasl U CIIOHTAaHHas! TOJIIpU3aLiys

WNonHag nonsipusauus

Bo30yKeHrie TOKOB CUJTbHBIM BHEIITHUM MarHUTHBIM T10J1eEM

Boi0epute pu3nuecKue 3aK0HbBI, Jie)Kallie B 0OCHOBe HHAYKIIHOHHOT0 HarpeBa:
3akoH KapHo (TepmoiuHamuKa) u 3akoH CredaHa-bonbiiMaHa (M31ydeHue)

3akoH HeroToHa (KOHBeKI[Ys) U 3aKOH [lesibThe (TernioBbie MOTOKW TEPMO3IEMEHTOB)
3akoH BuHa (cMmellleHMe CIIeKTPOB OT TeMIepaTyphl) U 3aKOH Pypbe
(TenI0npoBOAHOCTb)

+3akoH Papajes-MakcBesia (3/1eKTpOMarHiTHas MUHAYKLYS ) ¥ 3aKOH [>koynsi-JleHija B
HHTerpanbHOM hopme (TerioTa TOKa)

Boi0epuTe 0CHOBHYIO 33/iauy 3/IEKTPHUECKOr0 pacueTa HarpeBaTe/IbHOT0
j/IeMeHTa:

OmnpefenuTs 3/IeKTPUUECKYIO MOIITHOCTh, TIOTPeO/IsIeMyt0 13 CeTH

Ornpesie/TUTh TEpMUUECKOe COMPOTHB/IEHKE TeTJIONPOBOJHOCTH U KO3(PhULeHT
TeIJI00TJauu

+Paccunrathk reomeTprueckre pa3Mepbl HarpeBaTeIbHOIO 3/IeMeHTa

Paccurrtath TemnepaTypbl Pa3/IMYHbIX YaCTel HarpeBarTesis

M3oupymonye BCTaBKM Ha MeTA//THYECKUX TPyOaXx, MOABOAAIMX U OTBOJSIIUX
BOJY K 3/IEKTPO/HbIM BO/JOHarpeBaTe/isiM, yCTAHAB/IUBAIOT:

Yro6bI MpeAOTBPATUTD Pa3pyllleHHe TPyO U3-3a TUHEHWHBIX PaCIIUPeHU MeTaslIoB — Py
M3MeHeHUH TeMIlepaTyphbl (Harpumep, KOMIIeHCAaTOPbl Ha TPyOOMpoOBO/jax TeraoTpace)
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+YT0OBI BBIMOJHUTE TPeOOBaHUS TIPaBU/I TEXHUKU 6€30MacHOCTH TPU SKCIlyaTalyu
3JIEKTPOJHBIX KOTJIOB

YTo0bI yIPOCTUTh MOHTaX (CTHIKOBKY) MPUMEHEHUEeM YCTPOMCTB U3 THOKKX
KOHCTPYKLMM

YToObI UCK/IFOUNTh MIPOTEKaHUe 3/IeKTPUUeCKUX TOKOB T10 TpyOam [i/isl yMeHbIIIeHUsT UX
KOppO3uH

YKaKuTe NPUYHHY BbICOKOU TeMIepaTypbl B ra30BOM NPoOMeXxyTKe (B Jyre) npu
3/1eKTpo/yroBoi cBapke. Ha3oBurte Haubo/iee mpueM/ieMbIil OTBeT.

Heob6xoaumMa sHeprusi /il BbIPbIBaHUS 3/1eKTPOHA M3 KaTOAHOTO MSTHA U SHEPrus [/st
TIPOXO’KJ€HUS 37IEKTPOHHOI'0 TTIOTOKA Uepe3 ra3oBbii MPOMEeKYTOK AYyTH

[Tpu KaXk10M repexo/ie MepeMeHHOr0 TOKa yepe3 Hy/b KaTo/, U aHOJ, MEHSIFOTCSI MeCTaMU
Y TIPOMCXO/IUT YaCTUUHAs [IeMOHM3aLMsl Fa30BOM CMeCcu

Bricokasi TemniepaTypa cTosiba Ayry nojfep>KiBaeTcsi B OCHOBHOM B pe3yJ/bTaTe
YIIPYTUX COyJapeHH! 3JIeKTPOHOB C MOJIeKyJlaMy M aTOMaMU rasa

+I1o 3akony [[)xoyssi-JleHI|a B MHTerpaabHOU popMe 371eKTpUuecKasi SHeprus,
BblJle/isieMasi B TI0C/Ie[j0BaTe/IbHOM 3/1eKTpUUeCcKol 1ieny U npeobpasyemasi B TEIJIOTY,
OyzeT HaubosblIIel Ha y4acTKe Lienu ¢ OOJBIINM 3/1IeKTPUUeCKUM COTIPOTHUBJIEHUEM, T.e.
B ra30BOM MPOMEXKYTKE
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Tabnuia 9 — Kpurepuu oneHKH ¢(h)OpMHUPOBAHHOCTH KOMIETeHIUH

Kop u KpuTtepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HauMeHOBaHHe (4acTu KOMITeTeHI[UU)
WHAUKaTopa Ha 06a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
AOCTHIKEHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe
KOMIMETEeHLIUU «YZOBJIETBOPUTE/TEHO «XOpOLLIO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHL[1H) MaKCHUMaJIbHOTO Oaj/la | MakCMMasbHOTO Oaia MaKCUMaJIbHOTO Oasiia
NA-1yk-. BJIaJleeT MaTepruaaoM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet o TemMe, HO Ha IOCTaBJ/IeHHbIe ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCIIbITHIBAET BOIIPOCKI, HO TIPAKTUUeCKOTO 3aHATHS,
CUTYaLUIO0 KakK | 3aTpyJHEeHHs B IOUCKe | JOMYyCKaeT MpaBUJIbHO MIOHUMaeT
CUCTEMY, BBISIBJISIA €€ | U aHa/iu3e HETOYHOCTHU MpHU CYLL[HOCTb BOTIPOCOB U
COCTaBJISIFOLLIME Y | uHbopmaLum st W3/I0)KeHWM OTBeTa Ha | TIOJIHO W3/laraeT OTBET Ha
CBSI3U MEXXIy HUMH pelleHus TTI0OCTaBJeHHOU | BOMPOC, BOIIPOC, CIOCOOeH
NA-2yk-1. 3a/jauy, Y/I0BJIETBOPUTETHLHO OCYILeCTBJISITh
OcymectBnsieT OCYILeCTB/IEHUIO TFOTOB OCYIIeCTBJISITb | TTOMCK W aHau3
TOMCK BApUAHTOB | MOUCKA BapUAHTOB TOMCK U aHa/In3 vHbOpMaLH /151 pelleHust
peliieHust pelleHus TIOCTaB/eHHOW | UHGOopMaLuK A5t TOCTaB/IEHHOM 3a/lauu,
MOCTaB/IEHHOM rpo0ieMHOM CUTYallUH, | pelieHus OCYILECTBJISITh TIOUCK
ripo6ieMHOM B OTpe/ieJieHUU B MOCTaBJ/IEHHOM 3a/]lauM, | BADUAHTOB PeLleHUst
CUTYal[id Ha OCHOBE | paMKaX BLIOpaHHOTO OCYIIIeCTBJISITh TIOUCK | TIOCTaB/IeHHOM TIP06/IeMHOM
JIOCTYTTHBIX aZropuTMa BOTIPOCOB BAapUAHTOB pelleHUst CUTYal[|H, OTIpe/ieNISTh B
HMCTOUYHUKOB MO /j/IeXKalluX MOCTaB/IeHHOM paMKax BbIOpaHHOTO
vH(opMaluu JanbHelen 1po6ieMHOM aaropydTMa BOTIPOCOB
NA-3yk-1. pa3paboTke u CUTYaLUH, NoJyieKalux JaabHeunIein
OmnpepensieT B rnocaeayrouen oTipeiesiATh B paMKax | pa3paboTke U
paMKax BbIOpaHHOTO | pa3paboTKe cTpaTeruu | BbIOPAHHOTO rocsie/iyroieit paapaboTke
aJrOpyMTMa BOTIPOCHI | JOCTHXKEHUS anropyMTMa BOTIPOCOB | CTpaTeryu J0CTHXKEHUS
(3apaun), MOCTaBJIEHHOM Lle/IM KakK | MOoJJieXallyux TOCTaBJ/IEHHOW L[e/IN KaK
nozijiexxatiye M0C/1e/J0BaTe/IbHOCTU JalbHenIIen 10CJ1e[J0BaTe/IbHOCTH
JlanbHeu1en 11aroB, NpeJBUs pa3paboTke u 111aroB, NpeJBUAs pe3yabTaT
pa3paboTke. pe3ysbTaT KaX/I0To U3 | Moc/efyolen Ka&XJI0r0 M3 HUX U
[Ipeasiaraet croco6bl | HUX U OL|eHUBAHUS pa3paboTKe CTpaTeruu | OLleHWBaHUs BIUSHUE Ha
VX pellleHus BJ/IMSIHYE Ha BHeLLIHee JOCTHKEHUST BHeILIIHEee OKpY>KeHUe
NA-4yk OKpY’KeHue TOCTaB/IEHHOM 11e/In TJIaHUpyeMou
Pa3pabaTbiBaeT TJIaHUpyeMOou Kak JlesITe/IbHOCTU U Ha
CTpaTeruto JlesiTe/IbHOCTH U Ha M0C/1e[J0BaTe/IbHOCTA | B3aMMOOTHOILIEHHUS
JOCTW)KEHUS B3aMMOOTHOLIEHUSI 11aroB, peJBU/s YUaCTHUKOB 3TOM
MOCTaB/IEHHOM Lle/I1 | yUaCTHUKOB 3TOU pe3y/bTaT KaXK/[oTo U3 | /IesiTe/IbHOCTH, CrocobeH
KakK JlesiTe/IbHOCTH, HUX U OL|eHUBaHUSI OT/IMYHO pa3pabaThiBaTh
M0CJ/Ie[J0BATe/IbHOCT | y/IOB/IETBOPUTE/ILHO BJ/IMSIHME Ha BHeLLIHee | MepCIeKTHUBHBIE MJ1aHbl U
b I11aTOB, TIPeIBU/IST | CriIocoOeH OKpY>KeHHe TeXHOJIOTHH B 061acTH
pe3y/bTaT KaKJoro | pa3pabaTbiBaTh TJIaHUpyeMou MeXxaHH3aluu U
Y3 HUX U OLIeHWBasi | MepCreKTUBHBIE M/1aHbl | 1esiTeIbHOCTH U Ha aBTOMAaTU3al[MM MPOLIeCCOB
VX B/IMsIHHE Ha Y TEXHOJIOTUU B B3aMMOOTHOLIEHUST B CebCKOX0351CTBEHHOU
BHEILIHee OKpY)KeHue | 00/1aCT MeXaHU3aljuk | yYaCTHUKOB STOM OpraHu3aluu
MJIaHUpyeMou Y aBTOMAaTH3aLuu JlesiTeIbHOCTH,
JlesiTeIbHOCTH U HAa | TIPOLIECCOB B yIOB/IETBOPUTE/ILHO
B3alMOOTHOIIIEHUsI | CelTbCKOXO03SIMCTBEHHOMN | CriocobeH
y4aCTHUKOB 3TOH OpraHusaluu pa3pabartbIBaTh
JlesiTeIbHOCTH TepCrieKTUBHbIE
N-1nkoc-1 TVIaHBI ¥ TEXHOJIOTUHA
Pa3pabatbiBaet B 00sacTn
repCreKTUBHbIE MeXaHH3aluu U
T1aHbl U aBTOMaTU3aluu
TeXHOJIOTUU B TpOLIeCCOB B
obmactu CeJTbCKOXO035THCTBEHHO
MeXaHU3aluu U 1 opraHusaiumu
aBTOMaTU3al[uu
TMpOLIeCCOB B
CeMbCKOXO035IMCTBEHH

OM OpraHu3aluu
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Tema 8. OcHoBHBIe HaIlpaB/JI€EHUA COBPEMEHHBLIX HAYYHbIX I/ICCJIEAOBaHl/Iﬁ B
00/1aCTH Ce/IbCKOX03ANHCTBeHHBIX YIEKTPOTEPMHUUYECKHUX YCTAHOBOK

Bomnpocsl Jjisi cobecefoBaHuUs:

1. TTepeuricuTe CUCTEMbI TOpsiUero BOAOCHa0KeH s

2. Knaccudukaiusi cucteM ropsiuero BoZ0CHabkeHust

3. Kakue crcTembl IMEIOT HaWTyullie TeXHUKO-3KOHOMUUeCKre ToKasaTenu 1
rnoyemy?

4. KakoBa CyIIIHOCTb (pM3UUeCKHX SIBJIEHUM, JIeXKAIlIUX B OCHOBE
TePMO3/IeKTPUUECKOI0 HarpeBa U OXJlaXKAeHus1?

5. [ToueMy A/is1 U3rOTOBJIEHUSI TEPMO3/IEMEHTOB UCIIO/B3YIOT pa3HOPOAHbIE TI0
¢bur3MUecKUM CBOMCTBaM TMOJYTIPOBOJHUKU?

6. B Kakux pe)xumax Mo>keT paboTaTb TePMO3/IeKTPHUUeCKUil TpaHCPOpMaTOp
TEeTJIOThl, KAKUMHU SHepreTUUeCcKUMH TToKa3aTe/IssIMU TPU 3TOM OH XapaKTepr3yeTcsi?

7. KakoBbI (prznueckrie MPUHLIUIILI 3/1eKTPOHHOT-Ty4eBOro, 1a3ePHOT0 U HOHHOTO
crioco6oB HarpeBa. O6/1acTy TIPUMEHEHUSI.

Bbibepume 00uH Npasu/ibHbIll 8ApUAHM

Bbi0epuTe 0C00€HHOCTH, He OTHOCAIIUECS K TEXHOJIOTHUeCKHM 0C00eHHOCTAM
3/1IeKTPOHHO-/IyUeBOr0 HarpeBa:

BricoKasi KOHLIeHTparys MoiHocty (1o 1014 Br/m?)

+HarpeB MmarepuasoB B BO3yXxe

BrIrosiHeHe COBpeMeHHBIX TepMUYeCKUX orepaliiii Ha MUKpO/ieTansiX (MUKPOCXeMbl U
T.1.)

BeInosiHeHe TepMUUECKHX OTepalydii ¢ XMMAYeCKH aKTUBHBIMU U TYTOTL/IaBKUMU
Martepuanamu (Boibhpam, MoJHUOAeH, HUOOHH U Jp.)

Bri0epuTe crioco0 3/IeKTpOHAarpeBa MCMO/Ib3yeMbli B HOBeHIIIUX
BBICOKOYACTOTHBIX MacTepu3aTopax MoJIoKa:

VHyKIMOHHBIN HarpeB (TOKU BbICOKOM YaCTOTHI)

HusneKTpruuecKri HarpeB (TOKW CBePXBbICOKOM YaCTOTHI)

+WHdppaxkpacHbIi HarpeB (TOKY TO/SIPU3aLMK TIPU COTJIAaCOBAaHUM CTIEKTPOB)
JlazepHbIii HarpeB (MpH BO30Y»KjeHUU MH(PAKPACHOTO CIIeKTpa U3/TyUdeHMs )
Brbi0epuTe 0C00€HHOCTH, HE OTHOCSIIUECS K TeXHOTOTHYeCKUM 0CO0eHHOCTAM
JIa3epHOro Harpesa:

HauBbICias II0THOCTL MOLIJHOCTH, U3BeCTHas Ha 3emie (nopszaka 1022 Br/m?)
B03MO>KHOCTh OCYII[eCTB/IATh 0€CKOHTAKTHBIN HarpeB TeJl Ha paCcCTOSTHUAN
MexaHH3MbI TEIJIOBOT'O UM XUMHUKO-(PU3NUeCKOT0 BO3/IeHCTBHUS Ha MOJIEKY/ITPHOM
YPOBHe TPH B3aUMO/IENCTBUM C K/IeTKaMH OUO/IOTUUeCKHUX 00beKTOB OCYITIeCTB/ISIOTCS
B BO3ZIyXe

+Jla3epHble BO3/J|eHCTBUS OCYIIIECTB/SIOTCS B BaKyyMe U COTIPOBOKAAIOTCS
PEHTTeHOBCKUM U3/TydeHUeM TTPU HeBO3MOXKHOCTH BO30YKAeHUs WH(PaKPaCHOTO
CTIeKTpa U3/TyueHust

Boi0epute pu3nuecKue siBIeHNA, JIe)Kalllle B OCHOBE CO3/JaHUsI HOBEHIIINX
TEPMO03/IEKTPHUECKHX MO/TyIPOBOJHUKOBBIX TPAaHC(OPMAaTOPOB TeILIOTHI:
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B03HUKHOBeHVEe KOHTAaKTHOM Pa3HOCTU MOTEHLMA/IOB B CIasiX JBYX Pa3HOPOJHbIX
1poBoAHUKOB (3¢ (dekT 3eebeka — BOSHUKHOBEHHE TEPMO3/IC)

HarpeB ofjHOr0 criasi TepMoO3/ieMeHTa U OXJ1aXKAeHWe Ipyroro npy NpoTeKaHuu
TOCTOSIHHOTO TOKa B 3/IEKTPHUUECKOH 1iernu ¢ TepMo3jieMeHTOM (3 dekT [lenbTe)
ONeKTPOHHAs U IbIpOUHasi IPOBOAVUMOCTb MOJIYTIPOBOIHUKOB, UMEROIIUX
COOTBETCTBEHHO OTPHULIATE/IbHOE U MOJIOKUTE/bHOE 3HaueHUs1 K03 (ULIMEHTOB
TEePMO3/C

+B ocHOBe sie)kaT BCe BblllIeNiepeurcieHHble SBIeHUs] COBMECTHO

Jins ogHOo(Ga3HOH 3/1eKTPOAHOM CUCTeMbI A0CTATOUYHO PACCUMTATh U OMyCTUTH B
0ak c Boj0i1 /iBe Mapa/uie/ibHbIe MJIACTUHBI, MO/COoeAUHeHHbIe K MTUTAI0IIeH ceTH.
B npoMexyTKe MeX/y IUIaCTUHAMH Bo/ja 0y/ieT HarpeBaThCsl NMPOTEeKAIUM
TOKOM. OnpejenuTe KO/IMUECTBO Napa/ijie/bHbIX IVIACTUH /ISl NOJTyUeHUs!
Tpex(¢a3HoH 3/71eKTPOAHOM CUCTeMBbI IIPH CUMMETPHUUYHOM Harpy3ke (a3 /|/ifi CXeMbl
CoeJUHEHHsI HarPYy3KH B «TPEyro/JTbHUK»

[Be;

Tpu

+UeTtnIpe

[IaTh

Bbi0epuTe 0C00eHHOCTH, He OTHOCAIIHAECS K TeXHOJIOTHUeCKHM 0C00eHHOCTAM
HOHHOI'0 3/IeKTPOHarpesa:

I[Tpouecch! Argdy3HOro MOBEPXHOCTHOTO YIIPOUHEHHs (a30TMPOBaHUe, LieMeHTaLUs U
[Ip.) AeTanen CebCKOX03MCTBEHHOW TeXHUKHU, MHCTPYMEHTA U [Ip. TIPOTEKAIOT MpPU
ckopocTy Auddy3rnr MOHOB B MeTasljl, TIpeBbILLIA0Leld CKOPOCTh OCaXKAeHUs] HOHOB
[Tpon3BOAUTETLHOCTh HOBEMIIIMX YCTAHOBOK MOHHOTO HarpeBa 6osee uem B 10 pa3
BbIILIe TI0 CPaBHEHUIO C XUMUKO-TepMUdecKoii 00paboTKOM B Mjla3MeHHbBIX Teuax Mpu
CYLL[eCTBEHHOM CHW)XEHUM 3Hepro3aTpaT U MOBbILLIeHNs KaueCTBeHHBIX IM0Ka3aTeseil B
1,5-5pa3

+ 17151 BO30Y»K/IeHHsI TI/1a3Mbl UCITIO/Ib3YIOT UCTOYHUKY TIePeMeHHOr0 TOKa BBICOKOM
YaCTOThI C BBIXO/IHBIM HaTpsbKeHUeM /10 HeCKObKUX 1eCSITKOB BOJIbT

I[TpoLiecchl MOBEPXHOCTHOTO MOKPBITUSI METAJIJIOB MyTeM MOHHO-T1/1a3MeHHOT0
HarblIeHUs POUCXOAST TPU CKOPOCTU KOH/IeHCALIUU MOHOB, MpeBbIlIatolell CKOPOCThb
ux Auddy3HOro B3auMo/iefiCTBUS C TTOZ/I0KKOU

KakoB xapakTep nepexoJHoro npouecca u3MeHeHUsl TeMInepaTypbl BO BpeMeHHU
P Harpese 00'beKTa /I Hea/ITM3UPOBAHHOIO C/Ty4asi (Te10 OAHOPOJHOE C
MOCTOAAHHO Y/e/TbHOM TeII0eMKOCTBHI0 M 0eCKOHEeUHO# TerIonpoBOAHOCTHIO U /P.)
MPH OTCYTCTBUM MOTEPb MAaCChl M/ MOTEPb YHEPrUM B OKPY)KaloLIyI0 CpeAy B
nmpoiecce HarpeBa, NP MOCTOSTHHOM 3HaUe€HHHU HePruM B eINHHUIY BpeMeHH,
MO/IBOAMMOM K 00beKTY /I H3MEHEHHSsI ero TeII0Coep)KaHusl, U PH HYJ/1eBbIX
HAYa/IbHBIX YC/I0BUSIX?

TemmepaTypa 00beKTa 110 IKCTIOHEHTe BO3PacTaeT

TemmepaTypa Bo3pacTaeT 110 rapabose

+Temmeparypa pacTeT I10 JIMHeMHOMY 3aKOHY

CHauara TemriepaTypa pacTeT 1o rlapabosie, a 3aTeM I0 SKCTIOHEHTe /0
yCTaHOBUBLLETOCSI 3HAUEHUSI
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ITTecTs 0jUHAKOBBIX TPyOuaThIX 3/1eKTpoHarpeBaTesiei (TOHoB) coeguHeHbI B
ABOIMHOI Tpeyro/bHUK. OnpejesuTe N3MeHeHHe SHepPruM nNorpedisemMoii B

e HHIlY BpeMeHH U3 CeTH MPH MCUYEe3HOBEHUH HalpsDKeHUs oJHOoU u3 (da3s:
OHeprusi B eIMHULy BpeMeHHU, 1oTpebsiemMas U3 CeTh He U3MeHUTCS

OHeprusi B e/IMHULy BpeMeHH, oTpebJisiemast U3 CeTU, NPU UCUE3HOBEHUH HaTIPsKeHUs
O[{HOM U3 Tpex (a3 Bo3pacTaeT B 3 pasa

DHeprus B eJVMHULY BPeMeHH, oTpel/iseMas U3 CeTH YMEHBILUTCSA B ~2 pasa
+3JHeprusi, notpebsiemast U3 C€TU B eJUHULYY BpeMeHH, YMEHBIIUTCS B 2 pa3a
Ykaxurte xapakTepHYH 0c00eHHOCTh HH(PaKpacHOro HarpeBa 1o CpaBHEHHIO C
KOHBEKTHBHBIM HarpeBoM:

3aKOHBI TeryIoBOro usnydeHus Ten [1naHka u BrHa jie)kaT B 0CHOBe MH()PaKpaCHOT0
HarpeBa, a 3aKOHbI Ter0Boro uanyuyenus ten Credana-bonbimana u Kupxroga — B
OCHOBe HarpeBa U3J/1yuyeHHeM

+CHeKTp U3/1y4yeHUs] MICTOUHMKOB MH(PAKPAaCHOT0 HarpeBa COOTBETCTBYET ONTUUECKUM
XapaKTepUCTHKaM HarpeBaeMbIX Tesl B MH(paKpacHO 00/1acTH, WK APYTUMU CJI0BaMH,
W3/ly4yaTesibHble XapaKTePUCTUKU U3JlydaTesisi COOTBETCTBYIOT MOIJ/IOLaTe/IbHbIM
XapaKTepUCTHKaM HarpeBaeMbIX Tejl

VIHTeHCMBHOCTh HarpeBa U3/y4yeHUEM Ha MOPSJOK BbIllle UHTEHCHUBHOCTH
MH(PAKPaCHOro Harpesa, 0cobeHHo npu BhICOKUX (1200 °C u Bbiie) TeMmnepaTypax
v3jTyyaTerst

[l HarpeBa UMCTOr0 BO3/lyXa MOXXKHO IIPMMEHUTh UH(PpaKpacHbIl HarpeB, a He HarpeB
V3J/ly4eHreM

TepMo3/1eKTpHUUYeCKU# HarpeB — 3TO:

Harpes tes ¢ niomotsro TOH

Harpes BoZbl B MUKPOBOJIHOBOM I1e4n

HarpeB cTa/ibHOM 3arOTOBKU B UHAYKTOPE

+Harpes cras ByX pasHOpPOJHBIX MaTepHuasioB

TepMosieKTpuyecKue npeodpa3oBaTesid MOXXHO IPUMEHATD JJIfA:

ToJibKO /11 Harpesa TeJ

TOJIBKO /151 HarpeBa U OXJIaXK/IeHUs TeJl

+ /17151 HarpeBa OXJIaXKJeHUsI ¥ BIPAOOTKU 371eKTPO3Heprun

TOJIBKO [/151 OX/TaXKJeHUS Tell
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Tabuna 10 — Kpurepun oneHKu copMHUPOBAaHHOCTH KOMIIeTeHI[UI

Koa u KpuTtepuu otieHrBaHus chOPMUPOBAHHOCTH KOMIIETeHLIUN
HalIMeHOBaHUe (gacT KOMIETeHI1N)
WH/IMKaTopa Ha 0a30BOM YpOBHE Ha MOBBIIIIEHHOM YpPOBHE
JOCTHIKeHUS COOTBETCTBYET OL|€HKe | COOTBETCTBYET OL|€HKe COOTBETCTBYET OL[€HKe
KOMITeTeHI[UH «YZOBJIETBOPUTE/TEHO «XOpOLIO» «OTJTUYHO»
(vacTu 50-64% ot 65-85% ort 86-100% ot
KOMIIEeTeHLUN) MaKCHMaJIbHOrO 0Oajijla | MaKCHMabHOIO Oasiia MaKCHMaJIbHOTr0 Oasijia
NA-1yk. BJIaJileeT MaTepUuaioM T0 CYLIeCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe
AHanmu3upyet 10 TeEMe, HO Ha II0CTaB/IeHHbIE ydJacTue B X0/e TIPOBe/leHusI
1po0IeMHYIO WCTIBITHIBAET BOIIPOCHI, HO MPaKTAUYeCKOTO 3aHsTHS,

CUTYaI[1IO KaKk
CUCTEMY, BBISIBJISIS ee
COCTaBJISAIOLI[HE U
CBSI3U MEXXIYy HUMH

NA-2yk1.
OcymecTBiiseT
TOMCK BapUAHTOB
peliieHust
MOCTaB/IEHHOM
ripo6ieMHOM
CUTYal[i¥ Ha OCHOBE
JIOCTYITHBIX
HMCTOUYHUKOB
vH(popMaluuu

WI-3yk-1.
Onpepgensiet B
paMKax BLIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3agaun),
To/ijie)Kaiue
JlaTbHeMIIen
pa3paboTke.
[Ipepasiaraet croco6bl
WX pelleHus
NA-4yk
Pa3pabatbiBaer
CTpaTeruto
JOCTVDKEHUST
TIOCTaBJIeHHO 1]e/n
Kak
1oC/Ie/IoBaTe/TIbHOCT
b 111arOB, TIPeABU/IS
pe3y/bTaT KaXKJJoro
13 HUX U OL|eHUBast
WX BAVSIHYE Ha
BHEILIHee OKPY)KeHue
TIJIaHUPYeMOU
JesiTeNTbHOCTH 1 Ha
B3alMOOTHOIIIEHUS
y4aCTHUKOB 3TOH
JesITeTbHOCTH
N-1nkoc-1
Pa3pabatbiBaet
MepCrieKTUBHbBIE
TIJIaHbI U
TEXHOJIOTHH B
obmactu
MeXaHU3al[uH U
aBTOMAaTH3al|u
TIPOIIECCOB B
CeMbCKOXO035IMCTBEHH
OM OpraHu3aluu

3aTPy/IHEHUS B TIOMCKe
Y aHa/u3e
VH(pOopMaLuu A5
pelleH s TT0CTaB/IEHHOM
3a/jauu,
OCYIL[eCTBJ/IEHUIO
MOMCKa BapUaHTOB
peleH s TT0CTaB/IEHHOM
rpo0IeMHOM CUTYaLuH,
B OTIpe/le/IeHU! B
paMKax BbIOpaHHOTO
aJIrOpyMTMa BOTIPOCOB
MO/IIEXKALI[X
Jla/ibHeuIen
pa3paboTke u
Noc/IeyroLein
pa3paboTKe CcTpaTeruu
JOCTVDKEeHUST
MOCTaB/IEHHOM 1[e/TH KaK
1oc/ieIoBaTeIbHOCTH
I11aroB, NpeBUs
pe3y/bTaT KaXkJjoro 13
HUX U OL|eHUBaHUS
B/IMsIHYE Ha BHeIlIHee
OKpy’KeHue
TJIaHUpYyeMOM
JlesiTeNTbHOCTH U Ha
B3alMOOTHOLIEHUS
YUYaCTHUKOB 3TOU
JesiTeNTbHOCTH,
y/IOBJIETBOPUTETEHO
ciocobeH
pa3pabaTbiBaTh
MepCrieKTUBHbBIE TIaHbI
Y TEXHOJIOTUH B
00/1aCTH MeXaHU3aLUH
Y aBTOMaTHU3aLuu
TMIPOLECCOB B
CeJIbCKOXO0351CTBEHHOU
OpraHu3aluu

JIOTTyCKaeT
HeTOUHOCTH TIPU
W3J/I0)KeHUH OTBeTa Ha
BOIPOC,
y/IOBJIETBOPUTEIEHO
TOTOB OCYILIECTBJISITh
MOWCK U aHa/u3
vH(popMaLuuy A5t
pellieHus
MOCTaBJ/IEHHOM 3aJjauu,
OCYILeCTBJISITh TIOUCK
BapUAHTOB pelleHus
MOCTaB/IeHHOM
1po6ieMHOM
CUTYal[1H,
oTIpeJiesiATh B PaMKax
BbIOpAHHOTO
anropyMTMa BOMPOCOB
TO/I/IEXKALX
JlambHeUIIern
pa3paboTke u
nocse/yroriein
pa3paboTKe cTpaTeruu
JOCTHKEHUST
MOCTaBJIEHHOM L{e/TN
Kak
M0C/1e/J0BaTe/IbHOCTU
11aroB, peJBU/s
pe3ysibTaT KaX/10ro 13
HUX U OL|eHUBaHUSI
BJ/IMSIHME Ha BHeLIHee
OKpY>KeHHe
TJIaHUpyeMou
JlesiTeIbHOCTHU U Ha
B3aMMOOTHOLIEHUST
YUaCTHUKOB 3TOMU
JlesiTeIbHOCTH,
yIOB/IETBOPUTE/ILHO
criocobeH
pa3pabaThIBaTh
TepCrieKTUBHbIE
T/1aHbl U TEXHOJIOTHUH
B obmactu
MeXaHH3aluu U
aBTOMaTU3aluu
TpOLIeCCOB B
CeMbCKOX035IMCTBEHHO
Y OpraHv3anuu

TIPaBU/IbHO TIOHUMAEeT
CYIIIHOCTb BOTIPOCOB U
TIOJTHO U3/1araeT OTBET Ha
BOTIPOC, COCobeH
OCYIL[eCTB/ISITh

TIOUCK U aHa/TU3
WHGbOPMaLIUH JI/IS pelleHust
MOCTaB/IEHHOM 3a/lauu,
OCYIL[eCTB/ISITh TIOUCK
BapUaHTOB PeLIeHHs
TIOCTaB/IEHHOU TTPO6IEMHOM
CUTYal[|H, OTIpe/ieNISTh B
paMKax BbIOpaHHOTO
aZropyMTMa BOTIPOCOB
NoJyieKalux JanbHeun e
pa3paboTke u
rocsieyrolei pa3paboTke
CTpaTeruu JJOCTHXKEeHUsT
TIOCTaB/IeHHOM 118/ KaK
Toc/ieI0BaTeTbHOCTU
111aroB, TIpeJBU/Is pe3y/bTaT
KaXX/IOTO U3 HUX U
OLIeHUBaHUs BJIUSIHUE Ha
BHeIIIHee OKpY)KeHHe
TJIaHUpyeMou
JiesITe/TbHOCTH U Ha
B3aMMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JIesITeJTbHOCTH, CII0CO0eH
OTJINYHO pa3pabaThiBaTh
TiepCrieKTUBHbIE TJIaHbI U
TeXHOJIOTHUH B 00/1aCTH
MeXaHHW3aluu U
aBTOMATH3al[|X TTPOLIeCCOB
B CeJIbCKOX035MCTBeHHOU
OpraHu3aluu

42




2 OHEHUBAHUE IIMCBbMEHHBIX PABOT CTYJAEHTOB,
PEIVIAMEHTUPYEMbIX YUYEBHBIM IVIAHOM*

[TuceMeHHbIE paboTbl CTYZIeHTOB Io JUCLIUIIVHE «DJIeKTPOTEXHOJIOTUN u
3/IEKTPOTEXHOJIOTUYEeCKHEe YCTAHOBKM B arpONpPOMBIIIJIEHHOM KOMIUIEKCe» YueOHbIM IIIaHOM He
1pelyCMOTPEHBL.

3 OITPEJIE/IEHUE PE3YJIbTATA
IMPOMEXYTOUYHOM ATTECTAIIUA
dopma NpoMeKyTOYHOM aTTeCTalyy M0 AUCLUIVIMHE 3K3AMEH.

OLOEHOYHBIE MATEPUAJIBI 1 CPEACTBA [1JI5 ITPOBEPKU
CO®OPMUNPOBAHHOCTU KOMIIETEHIIUA

YK-1 Crioco0eH ocymiecTB/IATh KpUTHUECKHI aHA/IU3 NPOo0/IeMHBIX CUTyaluil Ha
OCHOBe CHCTeMHOI0 M0/ X0/a, BbIpadaThIBaTh CTPATErnio /JeMCTBUM

3aiaHysA 3aKPBITOro TUIIA

Bbibepume 00uH npasu/ibHbIll @ApUAHIM omeemda

KakoB xapakTep nepexojHoro npouecca u3MeHeHUsl TeMInepaTypbl BO BpeMeHHU
[P HarpesBe 00'beKTa /I Hea/IM3UPOBAHHOIO C/Ty4as (Te10 OAHOPOJHOE C
MOCTOSIHHO Y/Ie/TbHOHM TeIUVI0eMKOCThI0 M 0eCKOHEeUHO# TeInIonpoBOAHOCTHIO U /IP.)
NPH OTCYTCTBUM MOTEPb MaCChl MU MOTEPb JHEPrUU B OKPY)KaIOII[yI0 Cpeay B
npouecce HarpeBa, NpHU MNOCTOSTHHOM 3HaUe€HHHU HePruM B eINHNLY BpeMeHH,
MO/JBOAMMOM K 00beKTYy /i/If H3MEHEHHsI ero TeII0CoAep)KaHusl, U P HYJ/1eBbIX
HAUa/IbHBIX YC/I0BUSX?
TemmepaTypa 00beKTa 10 SKCTIOHEeHTe BO3pacTaeT
TemmepaTypa Bo3pacTaeT 1o rapaboiie
+Temmepatypa pacTeT I0 JIMHeHHOMY 3aKOHY
CHavasla TeMmriepatypa pacTeT Ti0 Tmapabosie, a 3aTeM TI0 3KCIIOHEHTe [0
YCTaHOBUBILIETOCS1 3HAUEHUs
Ykaxure rpa¢duk norpedieHus1 3/IEKTPO3IHEPTUH M ropsideil Bo/bl, UMeIO N
HauXy/lINe TeXHUKO0-IKOHOMHUUYeCKHe MoKa3aTeIu:
DneKTpOBO/JOHArpeBaTe/d U OTOMUTEe/TbHbIe YCTAaHOBKY aBTOMAaTUYeCKH paboTaloT B
TIOJIHOCTBIO aKKYMYJISILIMOHHOM De’KMMe B HOUHbIe Yachl «TIpoBajia» rpaduka
3/IeKTPUUECKUX Harpy30K, a TOpsUyro BO/y pa3buparoT 1o Mepe HaZloOHOCTH B
OCTaJibHOe BpeMsi CyTOK
DeKTpOBO/JOHAarpeBaTe/Ti U OTOINUTe/TbHbIe YCTAaHOBKY aBTOMAaTUUYeCKH paboTaioT B
YaCTUUHO-aKKYMY/ISIUOHHOM peXXuMe, KOT/la CyTOYHOe KOJTMUeCTBO BO/bl HAarpeBatoT B
HOYHbIE U B IHEBHbIE YaCbl MUHUMAJILHOW 3arpy3KHy 3/1eKTpoceTen
ONeKTPOBOJOHArpeBaTe/I U OTOIUTE/IbHbIE YCTAaHOBKHU BK/IFOUAIOT M0 Mepe
HeoOXO0AMMOCTH TI0 CBOOOZAHOMY rpaduKy
+3/1eKTpPOBOIOHarpeBaTe/idi M OTOIUTe/IbHbIE YCTAaHOBKM BK/IFOYAIOT B pabOTy B Yachl
MaKCHMMaJIbHOM 3arpy3Ku 37IeKTPUUYECKUX CeTeu
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BaﬂaHl/lﬂ OTKPbITOI'0 THUIIA

Jatime pazeepHymbliii omeem Ha onpoc

Kakoii crioco6 siB/isieTcss Han0oJ/iee npremMsieMbIM /ijisi 000orpeBa opocsiT-COCyYHOB M
IBIIUIAT B X0/I0/HOe Bpems roja?

IIpasunbHbili omeem. CaMbIM ONTUMa/bHBIM OyZeT WUCMONb30BaHUe crocoba
uHpakpacHoro HarpeBa. [IpuMeHeHue uH(pakpacHoro obayueHusi st oborpeBa
MOJIO/IHSIKA B XOJIOZHOe BpeMsi rojja OCHOBAaHO HAa TMPOHUKHOBEHWU €ro B KOXY U
TO/IKOXKHbIEe TKaHW >KUBOTHOTO, rAe MK u3nyueHue mpeBpaillaeTcsi B TersioBoe. Pexxum
oborpeBa >KMBOTHBIX 3aBUCHAT OT BO3pacTa, BHJA MCTOYHUKOB WK wusnyueHus u
TeMIIepaTyphbl TIOMeITeHUs.

YTo TaKkoe 3/IeKTPO/IU3 U I/ie OH NPUMeHSIeTCs?

IIpasunbHbili omgem. INeKTPoU3 — (PUINKO-XMMHUECKUH TIpollecc, COCTOSIIIMKN B
BbI/IeJIEHUM Ha 3/1eKTPOAAaX COCTAaBHBIX uacCTeil paCTBOPEHHBIX BeIeCTB WIA JPYTUX
BeIIIeCTB, SIB/SIOIIMXCS DPe3yJbTaTOM BTOPUUHBIX peakluii Ha 3/1eKTpojiaX, KOTOPbIH
BO3HUKAeT TP TIPOXOXKAEHWU 3JIeKTPUUYecKoro TOKa uepe3 pacTBOp JaubO pacrijiaB
3/IEKTPO/IUTA. DJIEKTPOJIU3 UCIOMb3yeTCs AJis TOKPBITHS OJHUX METasIOB JIPYTHUMH,
HampyuMep 30JI0ueHre UK Me/IHeHue.

Kakoe ycTpoiCTBO ONITUMA/TBHO MOJXOAUT JJIsA CO3JaHUSI HE0OXOJUMBIX /IS
PaCTeHHH, )KHBOTHBIX M MITHIbI TEMIIEPATYPHbBIX PE)KMMOB HA JKMBOTHOBOJUECKHX
(depmax, B 0BOIIEXPAaHWIHIIAX, TeI/TMIAX, NTHHedadpukax?

IIpasunbHbili omeem. OnTuUManbHBIM OyJeT WCMOAL30BaTh 3JeKTPoKanioprdepHbie
yCTaHOBKHU. [IpuHIIMTT paOOThI AIEKTPOKATOPUPEPHBIX YCTAHOBOK 3aKIIOYAETCS B TOM,
410 3a0MpaeMblil MPUTOYHBIA HAPYKHBIH BO3IyX MPOXOIUT Yepe3 AIeKTpokaniopudep, B
KOTOPOM OH TOJIOTPEBACTCS, M TOMACTCS IEHTPOOEKHBIM BEHTUISATOPOM B CHUCTEMY
BO31yx0B0OJIOB. [[1s1 Gosee paBHOMepHOTO 00ayBa TOHOB, 25ekTpudeckuii kajgopudep
PacCIOIOKEH CO CTOPOHBI BCACHIBAHUS BEHTHIIATOPA.

B ueM COCTOMT NPUHLMII AKTUBHOT'0 BEHTU/IMPOBAHHSA?

IIpasunbHblli omgem. ITO TPUHYAWTETbHOE IPOJyBaHUe BO3AYXOM HEMOABIKHO
XPaHSIMUXCS MacC CelbCKOXO3SMCTBEeHHOW TIPOAYKLMU. [IpuMeHsieTcss aKTUBHOe
BEeHTW/IMPOBaHWE TIPU XpaHEHWW TIPO/IOBOJIbLCTBEHHOTO W CEeMEHHOr0 3epHa, CeMsiH
OBOIIIHBIX M TEeXHWYECKHUX KYJbTyp, KapTodesis, caxapHOW CBEK/Ibl, CeMEHHHKOB
OBOIIIHBIX KYJIBTYP U PYTHUX PacTUTe/NbHbIX MaTepuanioB. JH(PeKTUBHOCTE aKTUBHOTO
BEHTW/IMPOBAHUS 3aBUCUT OT (DU3MUECKUX XapaKTePUCTUK KYJIbTYPbl (CKBaXXKUCTOCTH,
copbumy, Terjao- W TEeMIIepaTypPOIIPOBOAHOCTH), €€ COCTOSHUS (BIa’KHOCTH,
TeMmriepaTypbl, CTelleHW 3aCOPEHHOCTH), a TakKKe OT TIPaBUIbHO BbIOPAHHBIX
rapaMeTpoB 3TOro Tipuéma (yZe/bHOM TIOflaud BO3/yXa, €ro TeMIlepaTypbl W
BN@KHOCTH). Bosbilioe 3HaueHWe HMeeT KOHCTDPYKI[US BO3/[yXOpacIipe/ieuTe/TbHOU
CUCTeMbI, KOTopasi obecrieuriBaeT PaBHOMEPHOCTh OMBIBaHUS BO3/YXOM XpaHSIIecs
TIPOAYKLIUU.

[Tpy akTHBHOM BEHTWJIMPOBAHHUU UAYT JBa pa3HOHAMPABICHHBIX MpoIlecca:

HO,HaBaeMBIfI BO3AYX 060ramaeT KHUCIIOPOAOM MCIK3CPHOBBLIC HWJIN MG)KKJ'IY6HGBBIG
IpOoCTpaHCTBA, 4YTO CHOCO6CTByeT YCHUIICHHUIO AbIXaHWs, TCINNIO- M BJIArOBBLIACIICHUSI. B

pe3yibTaTe aKTUBH3UPYIOTCA OHOXMMHUYECKME U  (PU3MOJOTUYECKUE MPOLECCHI,
MPOAYKIHS - JEKOHCEPBUPYETCS;



MOJIaBaCMbIii BO3JyX YCWJIMBACT IMPOIECC HCIAPCHHS BJIard W3 MPOIYKIMH, OHA
OXJIAXKIAaeTCs, OMOXUMHUYECKHE PEaKIMH M JbIXaHWe 3aMEJISIOTCS, BEHTHIIMpyeMast
Macca KOHCEpBUPYETCSI.

KakoB npuHIUN AeliCTBUA Y/IEKTPOTENI0BOro Hacoca?

IIpasunbHblii omeem. TemnnoBo HaCOC — TeTUIOBasi MallliHa, YCTPOMCTBO Jjisl TiepeHoca
TEIJIOBOW SHEPruu OT UCTOYHMKA K TMoTpebuTtento. B oTavuue OT CaMOMpPOM3BOJIbHOMN
repe/iauy Teria, KOTopasi BCcerja MpoUCXOAUT OT rOpsiyero Tesa K X0JI0AHOMY, TEMIOBOU
HacoC TIepeHOCUT Teryio B 0OpaTHOM HaripaBieHWHW. [Isi paboThl TeraoBOMYy Hacocy
HY)KeH BHEIIIHUM MCTOYHUK 3Hepruu. HaubOosiee pacripocTpaHéHHass KOHCTPYKIIUS
TEIJIOBOIO0 Hacoca COCTOUT M3 KOMIIPeCCopa, TEeIIOBOrO PACLIMPUTENBHOrO KilaraHa,
VCriapuTeniss YW KOHJeHcaTtopa. TernioHOcWTenb, LUPKYJIUPYIOIIUA BHYTPU 3STHUX
KOMITOHEHTOB, Ha3bIBaeTCS XJ1aZjareHTOM.

V3BeCTHBIMKM  TpUMepaMH  TeIJIOBBIX  HACOCOB  SIBASIFOTCS  XOJOAWIBHUKA U
KOH/MLIMOHephI. TeruioBble HaCcOChl MOTYT MCIOJIb30BaThCd Kak i HarpeBaHus, TaK U
A71s1 oxnakaeHusl. Korjja TenyioBor HacCOC MCIOJb3yeTcs [J/isl HarpeBaHuWsi, OH peasii3yeT
TOT K€ TUI TepMOJVMHaMUUeCKOro 1[MK/Ia, YTO U XOJIOJUIbHUK, HO B MIPOTHUBOIIO/I0XKHOM
HarfpaB/ieHUH, BbICBOOOXK/asi TeI/i0 B HarpeBaeMoOM IIOMellleHWHd W 3abupasi Tervio us3
bosiee XOMOAHOTO OKPY KaroIIlero Bo3ayxa

Yto Takoe TepMo3ieKTpUUecKHi 3¢ (eKT u rae ero MoXKHO UCNO/IH30BATh?
IMpasunbHbili omeem. TepMo3/1eKTPUUECKU HarpeB Tpe/iCTaB/sieT CO00M COBOKYITHOCTh
sIBJIeHUM, B KOTODBIX pa3HMIlAa TemrepaTryp CO3JaéT 37eKTPUUeCKUil MOTeHLUasl, WIU
3/IeKTPUUECKU  TIOTeHLMal CO3[aéT pasHULly TeMriepaTyp. B  coBpeMeHHOM
TEXHUUECKOM MCI0/Ib30BaHUM TEPMHUH IOUTH BCerjja OTHOCUTCS BMecTe K 3¢ deKTy
3eebeka, 3ddekTy IMenbThe U 3dhdekTy ToMcoHa (TepmMo3/eKTpUUecKue siBjieHus). B
rocJjieJHee BpeMsl TEPMO3/EKTPUUECTBO MPUMEHSIETCSl BCe IIMpe B TaKWX YCTPOMCTBAX
KaK MOpPTaTUBHbIE XOJIOAWIbHUKM, KyJepbl JJis HalWTKOB, OX/JIaZUTe/Nd 3/IeKTPOHHBIX
y3710B, YCTPOWCTBA COPTUPOBKM MeTa/JIMYECKHX CIJIaBOB U T. [l. B HacTosillee BpeMms
eCcTb /[Be TJiaBHble C(epbl, B KOTOPbIX TEPMO3JeKTpUUYeCKrue YyCTPOMCTBA MOTYT
WCII0J/Ib30BaThCsl ISl TIOBbIIeHUS 3((EKTUBHOCTU MCI0/Ib30BaHUSI SHEPrud W/ Wiu
CHW)KEHUSI YDPOBHsI 3arpsi3HeHMsi: rpeoOpa3oBaHue 0TpabOTAaHHOTO Terjla B TIPUTOHYIO
JI71s1 UCTI0JTb30BaHUSI SHEPTUIO U OXJIaXK/IeHUe.

IToueMy NOCTOSAHHBLIM TOK TNPH HENOCPeJCTBEHHOM TI0jaue HA NOBbIMIAKINH
TpaHcdopmaTop He TpaHchopMupyeTtcs?

IIpasunbHbili omgem. B ceTsiX MOCTOSHHOTO TOKa OTCYTCTBYET TepeMeHHbIM TOK, UTO
TIPUBOAMUT K OTCYTCTBUIO M3MEHSIIOIIEroCss MarHUTHOTO TIOJsi, HeoOXOoAWMOTO AJist
paboTbl TpaHcdhopmaTopa. [TOCTOSHHBIM TOK TMpOTeKaeT B OJHOM HarpaB/ieHUHM U He
CO3/laeT MarHUTHOT'O TIOJISI C U3MEHSIOIelCsl BeTMUMHONU. Takum 00pa3oM, MOCTOSTHHBIM
TOK He CIoco0eH Tepe/iaBaTh YHEPTUi0 uepe3 TpaHCHOpMaTOp, TaK KaK OTCYTCTBYeT
OCHOBHOI MexaHW3M Tepe/iaud SHeprud — rnepeMeHHOe MarHUTHOe TioJie.

ITKoc-1 CnocobeH pa3padaTsiBaTh NMePCHeKTHBHbIE MJIAHBI M TEXHOJIOTHH B
00/1aCTH MeXaHHU3aI[U1 ¥ aBTOMATHU3aLMH MPOLIECCOB B CE/TbCKOX03AHCTBEHHOM
opraHu3anuu

BEIAEIHHH 3dKPbBITOro THUIIA
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Bbibepume o0uH npaeu/ibHbIll ApuUaHImM omeema

C mnoBbIllIeHHEM YacTOThl MPOTEKAKIIEro Mo CTajbHOMY MNPOBOJHHMKY TOKa €ro
3/1eKTPUUYecKoe CONPOTHUB/IEHUe:

+ yBe/IMUMBAETCS

yMeHbLIaeTcs

oCTaeTcsi Heu3MeHHbIM

yMeHbLIIaeTCsl 110 KBaJpaTUYHON 3aBUCUMOCTHU

ComnporuB/ieHHe TNPOXOXK/JAEHHI0 IEePeMeHHOr0 TOKa CTa/JbHOWl TpPyObl M
COMPOTHUBJ/IEHHE CTA/IbHOT'0 CTeP>KHS 0JJUHAKOBOI'0 MONEePevYHOro CeueHms:

PaBHbI

COTMPOTUB/IEHHEe TPYObI OO/IbITIE COTIPOTUBIEHUS CTEPIKHS

+ COTPOTHB/IEHUEe CTePsKHS O0JIbllie COTIPOTUB/IEHUS TPYObI

COTIPOTHB/IeHUe TPYOBbI B 1Ba pa3a O0sbliie COMPOTUB/IEHUsI CTEePKHS

3aiaHusA OTKPBITOr'0 THUIIA

Jlaiime pazeepHymbiii 0omeem HaA 80npoc

UTo TaKoe KOPOHHBIN pa3papj?

IMpasunbHbili omeem. KopoHHBIM pa3psi — 3TO CaMOCTOSTe/bHBIN Ta30BbIA pa3psij,
BO3HUKAIOIUH B Pe3KO HEOJHOPOAHBIX TMOJISIX Y 3JIEKTPOAOB C OOMbIION KPUBH3HOMN
MOBepXHOCTH  (OCTpUs, TOHKMe TpOoBoja). 30Ha BOMM3M TaKOTrO 3J/IeKTpoja
XapaKTepu3yeTcsl 3HaUMTebHO 0oJiee BBICOKMMHU 3HAUeHUsIMU HATIPSDKEHHOCTH TI0JISL TI0
CPaBHEHUIO CO CPeJHUMM 3HAUeHUSIMU JJIs BCero NnpoMexkyTka. Korzga HarnpsskéHHOCTB
MoJsi [OCTATaeT MpeAenbHOro 3HaueHWs (47 Bo3gyxa okono 30 kB/cm), BOKpyr
37IeKTPOJla BO3HMKAaeT CBeueHHWe, MMerolee BHUJ KOpPOHbI. [Ipy KOpOHHOM pa3psze
VMOHU3ALIMOHHbBIE TIPOL[eCChI TPOMCXOST TOMBKO BOIM3M KOPOHUPYIOIIEro 3/1eKTPOZa.
Kak pa0doTaeT WH/yKIIMOHHbI HAarPeB MeTA/I/IOB?

IlpasunbHbili omeem. VIHAYKLMOHHBIM HarpeB — S5TO HarpeBaHWe MaTepUaioB
5/IeKTPUYECKUMM TOKaMH, KOTOpPble WHIYLMPYHOTCS TepeMeHHbIM MarHUTHBIM [10JIEM.
CnepmoBaTe/lbHO — 3TO HAarpeB HW3AeNud W3 MPOBOJAIIMX MaTepuanoB (IMMPOBOJHUKOB)
MarHATHBIM T10JIEeM HWHAYKTOPOB (MCTOUHHMKOB II€PEMEHHOr0 MAarHWTHOTO MOJIs).
WHAYKUIMOHHBIA HarpeB TMPOBOJUTCS CAeAyIOIMMM 00pa3oM. OJIeKTpPOIPOBOJSIIAs
(MeTanMueckasi, rpauToBasi) 3aroToBKa IOMelllaeTCsl B TaK Ha3bIBaeMbId HHJIYKTOD,
TIpe/ICTaB/ISIONIMIA COO0M O/IUH WM HeCKOJIbKO BUTKOB TPOBOZA (Jallje BCero MeaHOro).
B uWHAyKTOpe C TMOMOLIBI0 CIELUaJbHOTO TeHepaTopa HaBOJATCS MOLIHbIE TOKHU
pa3/IMYHOU 4acToThl (0T gecsitka 'l ;o Heckonbkux MI'1), B pe3ynbTaTte yero BOKPYT
VH/JYKTOPa BO3HHUKaeT 3JIEKTPOMAarHUTHOEe TMoJjie. DJeKTPOMarHuTHOe MoJie HaBOAUT B
3arOoTOBKe BHUXDeBble TOKW. BHXpeBble TOKM DPa30rpeBarOT 3aroTOBKY MOJ, AEeNCTBUEM
JDKOyJ/IeBa Teria.

Kak pa0oTaet fu3/1eKTpUUeCKHid Harpes?

IIpasunbHbili omeem. [JU31eKTPUUECKU HarpeB — MeTOJ, HarpeBa [AW3/IeKTPUUYECKUX
MaTepraJioB BbICOKOUACTOTHBIM MepeMeHHbIM 3jiekTpuueckuM nosieM (TBUY — Toku
BBICOKOM 4acToThl; Auana3oH 0,3—300 MI'u) wim snekTpoMarHuTHOM BosiHOM (CBY —
CBepXBbICOKHWe uacToThl; Auamna3zoH 0,4 — 10 I'Tr). TBY-HarpeB u3/IeKTPHUKOB
ocyliecTBasieTcsl B KoHZeHcaropax, a CBU-HarpeB — B BOJHOBOAAX M OOBEMHBIX
pe3oHaTtopax. HarpeB BbI3bIBaeTCsi TMOTepPSIMM HA  JUIOJBHYH)  MOJISIPUA3ALIUIO
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An3/1eKTPUKOB. OT/INUUTETbHOM 0COOEHHOCTBIO [IM3/IEKTPUUECKOT0 HarpeBa sIB/sIeTCS
00BEMHOCTh TeIIOBbIZieNIeHs (He 00s13aTe/IbHO OIHOPOJHOI0) B HarpeBaemoii cpeje. B
ciyuae TBY-HarpeBa TerioBblZiesieHue 0Oosiee OJHOPOJHO W3-3a 0OJBIION TIyOUHBI
TIPOHUKHOBEHUSI SHEPryuu B An3eKTpuK; Ajiss CBU-HarpeBa xapakTepHa Majasi TyiybuHa
TIPOHUKHOBEHUS U TIOBEDXHOCTHBIM HarpeB, a TakKe HEOJHOPO/JHOCTh ITIPOrpeBa B
MPOCTPAHCTBE CTOSIYMX BOJIH; OJHOPOAHOCTH [JOCTUraeTCs 3a CYET TeIJIONPOBOJHOCTH
Marepuaria.
Kak paboTaeT 3/1eKTpO/JHbIil HarpeB Bo/bI?
IpasuabHbiii omeem. Tlpoiiecc HarpeBa B 3/1eKTPOBOJOHArpeBaresie 37eKTPOJAHOIO TUIA
MPOMCXOJUT MOCPEACTBOM MPOTEKAaHUsI 3/IEKTPUYECKOTO TOKA uepe3 TeryIOHOCUTeNb, 3a
CYeT 37eKTPUUECKOr0 COINpPOTHB/IEHUS KOTOPOrO W TIPOMCXOJUT HarpeB, MO 3aKOHY
Ixoyns-JleHua. 3¢ (deKTUBHOCTb HarpeBa 3aBUCUT OT CBOWCTB TEIVIOHOCHUTEIS.
[TponyckaHve mepeMeHHOr0 TOKa HeJb3s Ha3BaTh 3/E€KTPOJIM30M, TaK KaK MPOMCXOJUT
JIULITb MOHW3ALUs KUAKOCTH, KojiebaHWe MOHOB C MPOMBbIIIeHHOM yacToTout 50 I'epry u
HarpeB >XUJKOCTU (3/71€KTPOJIM3 M MEepPeHOC MaTepuasa 3/7eKTPOJOB MPOUCXOAUT TOJbKO
TIpPU TIOCTOSIHHOM TOKe).
YTo TaKkoe HarpeBaTe/IbHbIN Kadeb?
IMpasunbHbili omeem. I'peronuii KaOelb — 3TO CIEHHUAIBHBIA IPOBOJ, CIIOCOOHBIN
IpeoOpPa3oBBIBATh IEKTPUUECKYIO dHEPrHio B Teruio. [Ipunimn ero paboTsl OCHOBaH Ha
NPOIMYCKAaHUU JIEKTPUYECKOTO TOKA Yepe3 MPOBOAHUK, KOTOPBINA MPU 3TOM HArpeBaeTCs.
[Ipu BO30YXIEHWH TOKA, MPOBOJHUK CTAHOBUTCS HArpeThIM, a TEIUIO TMEepenacTcsl Ha
o0OBEKTHI,  compukacarougecss ¢  kabemem.  Paznuuairor  pe3sUCTHBHBIE U
camoperyinupyemble kabenu. Pe3ucTuBHbIN Kabenb MpencTaBiseT co00 OMH WM JBa
TOHKUX METAJUIMYECKUX CIMPAJICBUAHBIX TMPOBOJHHMKA, 3aKJIIOUEHHBIE B HW3OJISIIHIO.
Takoit kabOenb OTHOCUTENBHO JEIIEB, HO BBIMYCKAeTCs OTpe3KaMu C Hamepén
BBIOpAHHBIMU JUIMHOW M CONPOTHUBICHHEM, IO3TOMY €ro HEBO3MOXKHO pe3aTh Ha
POU3BOJIbHYIO UIHHY.CaMOperyaupyomuiicss Kabenb IMO3BOJISET BBIACIATh Pa3HOE
KOJIMYECTBO TEIUIa Ha Pa3HbIX yYacTKax [JIMHBI, 0€3 YXYIIICHHS MOTPeOUTEThCKUX
cBoiicTB kabenmsa. KabGenmb He MOXKET Harperb ceOs JI0 pa3pylICHUS H30JLSIIUNA |
BO3HUKHOBEHHUSI  DJIEKTPUYECKOM  OYrd  WIM  OBITOBBIE  Marepuaibl  JO
CaMOBOCIUIAMEHEHHUS, CJEAOBATENbHO MMEET OYEeHb HHU3KYI0 I[0XKapOOMACHOCTb.
bezomacHocTh, MPOCTOTa MOHTa)Ka U OOCTYKUBAHUS OMPEICTIIA HUILY MPUMEHEHUS -
3TO 000TPEB KPOBIIU, HEOOIBIITUX IUIOMA0K U TPYOOTpoBoA0B 10 500 METPOB IITUHBI.
YTo TaKoe 030H U KaK OH B/IMsAET Ha 0M0/IOrHYecKHe 00 beKThI?
IIpasunbHbiti omeem. O30H — cocTOsILast U3 TPEXaTOMHbIX MoJieKyn O3, annoTpornHast
MoauduKkaus Kuciaopoga. [Ipy HOpMa/bHBIX YCIOBUSAX — Tojy0oi ra3. 3amax —
pe3KUil crielipuuecKuil.
B yMepeHHBIX KOHILIEHTpal[UMsiX 030H He ToKcuMueH. O/IHAKO BBICOKAsi OKHUCIISHOLast
CIOCOOHOCThL 030Ha M 00pa3oBaHMe BO MHOTHUX PeakIUsIX C ero y4yaCTHEM CBOOOHBIX
PaJIKaiOB KHUC/IOPOJAa OIpe/iesiiioT ero TOKCUYHOCTh (B OOMBIINMX KOHIIEHTpAIHsX).
Upe3MmepHoe BO3/leliCTBUe 030HA Ha OpraHW3M MOXXeT MPUBOJUTH K TpeXJeBpeMeHHOU
CMepTH.
Hawubosiee ormacHoe Bo3/ieliCTBHE BLICOKUX KOHIIEHTPAIM 030Ha B BO3/IyXe:

Ha OpraHbl JIbIXaHUsl TIPSIMBIM pa3ipa)kKeHueM;
[TpumeHeHre 030Ha 00YC/IOB/IEHO €r0 CBOMCTBAMMU:

CAW/IBbHOI'O OKUC/IAIOIIEro peareHTa: AJId CTeEpUIM3dLUN H3,I:[€J'[Hfl MeJUIIMHCKOT'O
Ha3Ha4YeHUd, IIpH I10/IY4E€EHHMHM MHOI'MX BeEIleCTB B na60paTopH01‘71 u HpOMI:ILH]'I@HHOﬁ
IIPAKTHUKE, AJIsA oTOeTMBaHUsA 6YMaFI/I; AJIsd OUMCTKHU MdcCeJl.
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CWIBHOTO Jie3MH(ULMPYIOLero CpesCcTBa: [/ OUUCTKU BOJBI U BO3JyXa OT
MHKPOOPIraHM3MOB (030HHpOBaHue); IS Je3rH(eKIY MOMeLLeHUHA U OJleXX[bl;
J/1s1 O30HUPOBAHUS PACTBOPOB, IIPUMEHSIEMBIX B Me/IULIMHe (KaK /i1 BHYyTPUBEHHOI0, TaK
Y /11 KOHTaKTHOT'O PYMEHEHHs).

Cy1iecTBeHHbIMM [JOCTOMHCTBAMM O30HUPOBaHUS, [0 CPaBHEHUIO C XJIOPUPOBaHUEM,
SIBJISIETCSI OTCYTCTBHE TOKCUHOB (KpoMe dopMasbjeruaa) B oopaboraHHoM Bozie (Torza
KaKk TPy XJIODUPOBAaHWM BO3MOXKHO 00Opa3oBaHMe CyILeCTBEHHOTO KOJIMuYecTBa
XJIOPDOPraHUYeCKUX COeJJMHEHUM, MHOTHE U3 KOTOPhIX TOKCUYHbBI, HAaIpUMep, JUOKCHUH) U
Jyuluasi, o CpaBHeHUIO C KUCJI0POZI0OM, paCTBOPUMOCTD B BOJIE.

Yro Takoe TOH u Kak oH paboraer?

IIpasunbHbiii omeem. Tpy6uatbiii 3/IeKTpOHarpeBare/b (T3H) —
3/IeKTpOHAarpeBaTe/ibHbI MpUOOp B BHUJE MeTa/UIMUecKou TpyOKHU, 3aroHeHHOU
TeIJIONPOBOJALLUM  3JIKTPUUECKUM  H30JIATOPOM. TOYHO 1O LIeHTPY M30/TOpa
MIPOXOAUT  TOKOTIPOBOAsIasi HUTh (0ObIUYHO HMUXpPOMOBasi Wil  (expaseBasi)
oripe/ieJIEHHOTO COTIPOTUB/IEHUS [ Tlepefjaud HeoOX0AUMOM y/enbHOW MOILJHOCTH Ha
noBepxHocTh TOH. IlpuMeHsieTci BO MHOTUX OBITOBBIX U MPOMBIIIIEHHBIX
y/ieKTporipubopax: YalHUKaXx, KUMSATA/IbHUKAX, CTUPAJIbHBIX MalllMHaXx,
BO/JOHAarpeBaTe/IbHbIX U OTOMUTEe/IbHBIX KOT/IaX, U T. J.

TpybuaTbie 3/leKTpOHarpeBaTe MOTYT UMeThb pa3/iiuHble JUaMeTphbl B Juara3oHe OT 6
0 24 MM. B 3aBMCHMOCTM OT KOHKDETHOTO MpPUMeHeHUs! (HarpeBaHUsl KUAKOCTU WU
BO3/lyxa), npu TnpousBoAcTBe TOHOB WCHOMB3YIOTCA 37€KTPUUECKUE U30JIATOPbI
(IWS/IeKTPUKY)  pa3IMUHOrO  KaueCTBa, KOTOPbIe  [IO/DKHbI ~ COXPaHATb  CBOHU
[A3/IeEKTPUYeCKe CBOMCTBA TPU HU3KUX, BBICOKMX M SKCTPEMA/JbHO BBICOKMX
TeMIieparypax.

4 TIOPAIOK ITPOBEJEHHNSA IIOBTOPHOU
IMPOMEXYTOYHOM ATTECTAIIN

dopma MpoMe)KyTOYHOW aTTecTalyiy Mo JUCLIUIJIMHE 5K3aMeH.

@®oHJ, OLIEHOYHBIX CpEeACTB [Jisl TPOBeJeHUs] TOBTOPHOM IIPOMEXYTOUYHOU
aTTecTalii (opMUpYyeTCsi W3 YHCAa OLIEHOUYHBIX CpeJiCTB TI0 TeMaM, KOTOpble He
OCBOEHbI CTYJeHTOM.

IIpumeuanue:

[loronHWTe/IbHbIe  KOHTPOJIbHBIE  MCIIBITAHUS TPOBOAATCA  [JI1  CTYZAE€HTOB,
HaOpapmmx MeHee 50 OamwioB (B coOTBeTCTBUU C «Ilo/IO)KeHMEM O MOZYJIbLHO-
PEUTUHTOBOM CHUCTEMEY).

Taosua 11 — Kputepuu orjeHk! chopMHUPOBaHHOCTH KOMITeTeHLMiH

KpuTtepuu otjeHrBaHUs ChOPMUPOBAHHOCTH
KOMITeTeHI[MY (YaCTHU KOMIETEHLIUN)

Ko/ ¥ HarlMeHOBaHHe UHAWKATOPa J0CTHKEHHUST
Ha 0a30BOM ypOBHe

KOMIIeTeHIIUH

COOTBETCTBYET OLIeHKe
(4acTH KOMIEeTEeHLUM)

«y[0BJIeTBOPUTENBHO» 50-64% OT
MaKCHUMaJIbHOTO Oasia

U[I-11koc20 HaxoquT v aHamu3upyeT HHGOpPMaLuio A1l | Ha 6a30BOM ypOBHe TIOHMMaeT CYIITHOCTb
pelleHus IT0CTaB/IeHHOU 3a/jauu BOIIPOCOB U U3/1araeT OTBeT Ha BOIIPOC,
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N -211Koc-20 OCYIIIECTBIISIET TTPOU3BO/ICTBEHHBIN
KOHTPOJIb TIapAMETPOB TEXHOJIOTHUECKUX MTPOLIeCCOB,
KauecTBa MPO/YKLMH U BBITIOJTHEHHBIX paboT mpu
MOHTa’Ke, HaslaJiKe, IKCTTyaTal[ii SHEPreTUYeCcKoro u
3/IeKTPOTEXHUUYECKOTO 000PYyZOBaHMsI, MAIH U
YCTaHOBOK B Ce/TbCKOXO035TICTBEHHOM TIPOU3BO/ICTBE
W I-1nikoc-21 OpraHu3yetr MOHTaX, Ha/laJKy,
9KCIUTyaTalvi0 SHEPreTUYecKoro U
3/IeKTPOTEXHUUYECKOTO 000pyA0OBaHMsI, MaIllMH U
YCTaHOBOK B Ce/TbCKOXO035TICTBEHHOM TIPOU3BO/ICTBE
W [-111Koc-22 BeimosiHsieT paboThI IO MOBBIIEHHUTO
3¢ HeKTUBHOCTH IHEPTeTUYECKOTO U
3/IeKTPOTEXHUUYECKOTO 000pyZOBaHMUsI, MAIlMH U
YCTaHOBOK B Ce/TbCKOXO03STICTBEHHOM TIPOU3BO/ICTBE

00/1a1aeT CrIOCOOHOCTSIMH B TIOUCKE U
aHaiu3e UH(OPMALIUU Jjis pellieHus
TOCTaB/IEHHOW 3a/lauy, OCYIL[eCTBJIEHHIO
TOMCKA BAPUAHTOB pellleHNs TIOCTaBIeHHON
Mpo0/IeMHOM CUTYalLliH, B OTIpe/ie/IeHNH B
paMKax BbIOPaHHOTO aJrOpUTMa BOIIPOCOB
TO/I/IeXAIIUX AabHeliel pa3paboTke 1
roc/eyromei pa3paboTke CTpaTerun
JOCTVKEHUsI TTIOCTaB/IeHHOM 1[e/Th KaK
T0C/IeJOBaTe/TbHOCTH 111aroB, TPeBU/s
pe3y/bTaT KaKJ0ro U3 HUX U OLIeHUBAHUS
B/IMSIHUE Ha BHEILTHee OKPY>KeHHe
TUIAaHUPYEMOH [JIesiTe/IbHOCTH 1 Ha
B3aMMOOTHOIIIEHUS YYaCTHUKOB 3TOU
JeATeIbHOCTH, Y/IOBJIETBOPUTETHHO
cnocobeH pa3pabaThiBaTh MEPCIIEKTHBHBIE
TUIaHbI U TEXHOJIOTUH B 00/1aCTH
MeXaHH3allMi U aBTOMaTU3al[|uH TIPOLIeCCOB
B CebCKOXO035IICTBEHHOW OpraHU3aliu
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