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ITaciopTt

(oHaa OLIeHOYHBIX Cpe/ICTB

CeTbCKOX035MCTBeHHbBIX
3JIGKTPOTEPMHYECKUX
YCTaHOBOK

Tabmuma 1
dopmMupyemsble OueHouHble
Moay/b JUCLIUIIUHBL KOMITeTEeHL[UU MaTepuanbl | KomiuectBo
WU UX 4aCTH U CpeiCcTBa
Tema 1. DneKTpoTeXHOIOTUS.
P TCK, 17
OrnipesiesieHne, TEpMUHOJIOTHS,
cobecesoBaHue 28
K/laccuukanus
Tema 2. YcTaHOBKU
. TCk, 14
371eKTP0a3p030JIbHOM
cobeceoBaHue 9
TeXHOJIOTUH
Tema 3. ckyccTBeHHas TCk, 10
VMOHU3aLUs BO3yxa cobeceroBaHue 6
Tema 4. DneKTpoOUMITY/IbCHast VK-1 Criocoben TCk, 17
TeXHOJIOTUS OCYIL[eCTBJIATh cobecesoBaHue 8
KPUTHUYeCKUM aHaIn3
Tewma 5. SJIEKTPOTGPMI/IIIGCKI/IE HpO6J’IeMHLIX CI/ITyaLII/Iﬁ Ha
YCTaHOBKH [JIg OCHOBE CUCTEMHOTO
peryjirupoBaHKd IIdPAMETPOB noaxona, BBIpa6aTLIBaTB TCk 20
MUKPOKJ/IMaTa B ’
P o CTpareruto cobecesoBaHue 4
CeJIbCKOXO034UCTBEeHHbIX JenCcTBUHr
NPpOU3BOACTBEHHBIX ITKoc-1 Criocoben
OoMenjeHusaX pa3pabarbIBaTh
TepCcreKTUBHbIE T/IaHbI U
Tema 6. DneKkTpoTepMHUUeCKre TEXHOJIOTHH B 06/1acTH TCk, 11
YCTaHOBKH [JIg HarpeBa BOJbI MexXaHHu3aluu 1 cobecesoBaHue 21
aBTOMaTH3aluu NPOLIeCCOB
Tema 7. DneKTpoTepMUYeCKOe | B CeIbCKOX035HCTBeHHOM
o0bopy/j0BaHHE PEMOHTHO- OpraHM3aLKH
MeXaHWYeCKUX MaCTepPCKUX B
CebCKOM MeCTHOCTH U Ha
MpeATIPUATUSIX TEXHUYECKOTO TCk, 36
cepBuUca cobecemoBaHue 13
CeTbCKOX0351MCTBEHHOU
TeXHUKU B
arporpoMblIIIIeHHOM
KOMIIJIeKCe
Tema 8. OcHOBHBIE
HarpaBJ/ieHHsI COBPEMEHHBIX
Hay4YHBIX MCCIeJ0OBaHUN B
yd A TCK, 11
obactu
cobeceroBaHue 7




1 OOEHOYHbBIE MATEPHA/JIbI, HEOBXOJNMBbIE
AJId OOEHKHW 3HAHWHW, YMEHNU 1 HABBIKOB JEATE/IbHOCTH
B ITPOLECCE OCBOEHUHSA JUCHUII/INHbI

Tabmuia 2 — @opmupyeMble KOMIIETeHIUU

OnieHOYHBIE

Koa v HauMeHOBaHue Koj 1 HauMeHOBaHMe UHMKATOpa AOCTHKEHUS MATEDHALL
KOMITeTeHLIUU KOMITeTeHLUM (YaCTH KOMITeTEeHLIUN ) P

Y Cpe/iCTBa

YK-1 Criocoben
OCYIL[EeCTB/ISATh
KPUTHUYeCKUM aHaIn3
Npo0/IEMHBIX CUTYyalUk
Ha OCHOBE CHCTEMHOT'0
M0/IX0/1a,
BbIpabaThIBaTh
CTpaTeruio
JIeCTBUM
[TKoc-1 Criocoben
pa3pabarbiBaTh
MepCreKTUBHBIE TJIaHbI
Y TEXHOJIOTUH B
06/1aCcTH MeXaHU3aI[uH
Y aBTOMaTH3aIuu
TIPOIIECCOB B
CeMbCKOX0351MCTBEHHOU
OpraHu3alfuu

Tema 1. OJuekrporexHosorus. Ormpepenenve, TepMHUHOJIOTHUS,
Knaccuuxkanusa

UO-1yk-1. AHamusupyeT TpOOJEMHYIO CUTYaLUIO TecTupoBaHue
KaK CHUCTEMY, BBISIB/ISISI €e COCTaBJISIOI[HE W CBSI3U

MeKy HUMU
NN-2yk.1.  OcyljecTBisieT  MOWUCK — BapUaHTOB
pellieHHsl TIOCTaBJeHHOW TPOOIeMHOM CUTyallud Ha
OCHOBe /IOCTYIHBIX UCTOYHUKOB MHGOpMAaI[U1
UO-3yk.1. OrmpedenseT B paMKax BbIOpaHHOTO
alropUuTMa  BOMpPOCHI  (3afauM),  MOZAJeXallue
JanpHeieit paspabotke. Ilpejmaraer criocobbl ux
peleHus
W 1-4yk-1 Pa3pabaTbiBaeT CTpaTeTHIO JOCTUKEHUS
TIOCTaBJIEHHOM 11e/I1 KaK I10C/1eloBaTe/IbHOCTh
11aroB, Npe/iBU/S pe3ysbTaT KaKA0ro U3 HUX 1
OLleHMBas UX B/IMsSHYE Ha BHeIlIHee OKPY)KeHHe
MJIaHUPYeMOM JleTe/TbHOCTH U Ha
B3aMMOOTHOLIEHUS] Y4aCTHUKOB 3TOU J1eSITe/IbHOCTH
W[-1rkoc-1 Pa3pabaTbiBaeT repcrieKTUBHBIE TIIaHBI U
TeXHOJIOTUH B 00/1aCTH MeXaHU3alluy 1
aBTOMAaTH3aLuM NPOL[eCCOB B CeMbCKOX035MCTBEHHOU
OpraHu3anuu

CobecemoBaHue

Tema 2. YCTaHOBKH 3/IEKTP0a3p030/IbHOM TEeXHO/I0THH

NA-1yk-1. AHamsupyeT nNpoO/eMHYIO CHUTYyaLUIo TecTrpoBaHHUe
KaK CHCTeMY, BBIB/IsAS €e COCTaB/AMLMe W CBA3M

MeXXly HUMU
NO-2yk1.  OcyllecTBiasieT  TOWCK  BapUaHTOB
peleHus] TOCTaB/IeHHOW TIPOOJIEMHOM CHUTyal[uM Ha
OCHOBe JJOCTYITHBIX UCTOYHUKOB MH(OpMaL1H
NU-3yk-1. Omnpeznenser B paMKax BbIOpaHHOTO
aropuT™Ma  BOINPOCBHl  (3afauM),  MoJJIexaljue
JanbHeniel paspabotke. Ilpepyaraer crocobbl ux
pelLleHust
W/1-4yk-1 Pa3pabaTbiBaeT CTpaTeruo JOCTIKEHNS
TIOCTaB/IEHHOM 1]e/I1 KaK 110C/1e[,0BaTe/IbHOCTh
111aroB, NpeiBU/s pe3yJbTaT KakA0ro U3 HUX U
OLleHMBAasl UX BJ/IMSIHUE Ha BHeLIHee OKPY>KeHHe
IIJIaHUPYeMOU JleATe/IbHOCTY U Ha
B3aMMOOTHOLIEHHUs] yYaCTHUKOB 3TOU JieTe/IbHOCTH
WU[-1rkoc-1 Pa3pabaTbiBaeT repcrieKTUBHBIE TI/IaHbI U
TEXHOJIOTMH B 00/1aCTH MexaHu3aluy U
aBTOMAaTH3aLuK NPOL[eCCOB B CEMbCKOX035MCTBEHHOU
OpraHusaluu

CobecemoBaHue




Tema 3. UcKyccTBeHHasi HOHHM3alMs BO3/jyxa

N-1yk-1. AHanu3upyeT nNpoOJeMHYIO CUTYyalUio
KaK CHCTEMY, BBISIB/SISI ee COCTaB/SIOL{Me U CBS3U
MeXJy HUMU
NN-2yk1.  OcylecTBisieT  MOWUCK — BapyUaHTOB
pellleHUs] MOCTaB/IeHHOW MPOoO/IeMHOM CUTyaluM Ha
OCHOBe JIOCTYITHBIX UCTOYHUKOB MH(OpMaLUn
NU-3yk-1. OmnpefienseT B paMKax BbIOpaHHOTO
alropuT™Ma  BOINPOCHl  (3afauM),  MojJIexaljue
JanbHeniel paspabotke. Ilpepmaraer crocobbl ux
pelLleHus
W[1-4yk-1 Pa3pabaTbiBaeT CTpaTeruo JOCTHKEHNs
TIOCTaB/IEHHO! 1]e/I1 KaK 110C/1e[,0BaTe/IbHOCTh
111aroB, NpeZiBU/isl pe3y/IbTaT KaXKJ0ro U3 HUX U
OLleHMBAasl UX BJ/IMSIHUE Ha BHeLIHee OKPY>KeHHue
TIJIaHUPYEeMOH [1esiTe/IbHOCTU U Ha
B3aMMOOTHOLIEHHUs] yYaCTHUKOB 3TOU JleTe/IbHOCTH
WU[-1rkoc-1 Pa3pabaTbiBaeT repcrieKTUBHBIE TI/IaHBI U
TEXHOJIOTMH B 00/1aCTH MexaHu3aluy U
aBTOMAaTH3aLuK NPOL[eCCOB B CeMbCKOX035MCTBEHHOU
OpraHusaluu

TecTtupoBanue

CobecemoBaHue

Tema 4. D/1eKTpOUMITY/IbCHAsA TEXHOJ/I0THUA

NU-1yk-1. AHamm3upyeTr mpPOOTEMHYIO CHUTYaLUiO
KaK CHUCTeMY, BBISIB/ISSI ee COCTaB/ISIOLMe U CBSI3U
MeXXly HUMU

NO-2yk1.  OcyllecTBiasieT  TOWMCK  BapUaHTOB
peleHusi TOCTaB/IeHHOW TIPOOJIEMHOM CUTyal[ud Ha
OCHOBe JJOCTYITHBIX UCTOYHUKOB MH(OpMaLUH

NU-3yk-1. Omnpeznenser B paMKax BbIOpPaHHOTO
aIropUuT™Ma  BOINPOCHl  (3afauM),  MoJJIexaljue
JanbHeniel paspabotke. Ilpepyaraer crocobbl ux
pelLleHus

W[1-4yk-1 Pa3pabaTbiBaeT CTpaTeruo JOCTHKEHNS
TIOCTaB/IEHHOM 1]e/I1 KaK 110C/1e[,0BaTe/IbHOCTh
111aroB, NpeIBU/ pe3yJbTaT KakA0ro U3 HUX U
OLleHMBAasl UX BJ/IMSIHUE Ha BHeLIHee OKPY>KeHHe

NIJIaHUPYeMOU JleATe/IbHOCTH U Ha
B3aMMOOTHOLIEHHUs] yYaCTHUKOB 3TOU JieTe/IbHOCTH
WU[-1rkoc-1 Pa3pabaTbiBaeT repcrieKTUBHBIE TIIaHBI U
TEXHOJIOTMH B 00/1aCTH MexaHu3aluy U
aBTOMaTH3aLuK NPOL[eCCOB B CEMbCKOX035MCTBEHHOU
OpraHusaluu

TectupoBanue

CobecenioBaHue

NMpPpOMU3BOACTBEHHBIX MOMEIIeHUAX

Tema 5. DJ/IeKTpoTepMHYeCKHe YCTAaHOBKH J[JIA Ppery/JIupoBaHUA
napaMeTpoB MHUKPOK/JIAMAaTa B Ce/IbCKOXO035IHCTBEeHHBIX

U-1yk-1. AHamusupyeT TpPOOJEMHYIO CUTYaLUIO
KaK CHCTEMY, BBISIB/ISISI ee COCTaB/ISIOL{Me U CBS3U
MeXy HUMU

NN-2yk1.  OcylecTBnsieT  MOWUCK  BapyUaHTOB
pellleHUsl TIOCTaBJIeHHOW TPOOIeMHOM CUTyallud Ha
OCHOBe JIOCTYITHBbIX UCTOYHUKOB MH(OpMaLUK

WUA-3yk.1. OmpedenseT B paMKax BbIOpaHHOIO
arOpUTMa  BOMPOCHI  (3afauM),  MOZAJeXKallue

TecTtupoBanue

CobecenoBaHue
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JanpHeniel paspabotke. Ilpepmaraer crocobbl ux
pellieHust
W/1-4yk-1 Pa3pabaTbiBaeT CTpaTeruo JOCTIKEHNs
MOCTaB/IEHHOM Lie/IM KaK MoC/1e/10BaTeIbHOCTh
111aroB, NpeZiBU/Isl pe3y/IbTaT KaXKJ0ro U3 HUX U
OLleHMBas UX B/IMSHUE Ha BHEIIIHee OKPY)KeHHe
TIJIaHUPYEeMOH [1esiTe/IbHOCTU U Ha
B3aMOOTHOLIEHUS] YYaCTHUKOB 3TOU J1eSITeIbHOCTH
WU-1rkoc-1 Pa3pabaTbiBaeT repcrieKTUBHBIE TI/IAHBI U
TeXHOJIOTUH B 00/1aCTH MeXaHU3alluy U
aBTOMAaTH3aLuM NPOL[eCCOB B CeMbCKOX035MCTBEHHOU
OpraHusalnuu

Tema 6. BHEKTPOTEPMI/I‘{ECKI/IE YCTAaHOBKH /I HAI'PeBad BOAbI

NU-1yx-1. AHamm3upyeTr TpPOOTEMHYIO CHUTYaLUiO
KaK CUCTeMY, BbISIBJ/IsISI ee COCTaB/SIOlLMe U CBSI3U TectupoBanue

MeXy HUMU
NO-2yk1.  OcylecTBiasieT  TOWMCK  BapUaHTOB
peleHus] TOCTaB/IeHHOW TIPOOJIEMHOM CHUTyal[uM Ha
OCHOBE JI0CTYIHBIX UCTOYHUKOB MH(pOpMaL1
NU-3yk-1. Omnpeznenser B paMKax BbIOpPaHHOTO
airopuT™Ma  BOMNPOCHl  (33fauM),  MOAJIeXalue
JanbHenied paspabotke. Ilpepmaraer crocobbl ux
pelleHus
N[I-4yk-1 Pa3pabaTbiBaeT CTpaTeryio JOCTHIKEHHUS
TI0CTaB/IEHHOM 1]e/Th KaK I10C/Ie/i0BaTe/IbHOCTh CobecenoBanue
11aroB, NpeABUS pe3y/ibTaT KaKA0ro U3 HUX U
OLIeHMBasi X B/IMSIHHE HA BHELLHee OKPY>KeHUe
MJIaHUPYeMOM JleTe/TbHOCTH U Ha
B3aMMOOTHOLLIEHHS YUYaCTHUKOB 3TOU J1eATe/IbHOCTH
N/I-1nkoc-1 Pa3pabdaTbiBaeT nepcreKTHBHBIE
IUIaHbI M TEXHOJIOTHH B 00/1aCTH MeXaHU3aIUH U
aBTOMaTH3aI[iM NMPOoIecCoB B
Ce/IbCKOX0351IICTBEHHOM OpraHu3aniu

Tema 7. OneKkTporepMuyeckoe  000pyJoBaHHMe  PEeMOHTHO-
MeXaHMYeCKHX MacCTepCcKMX B CeJbCKOH MeCTHOCTM M Ha
NpejnpusATHAX TEXHHUYECKOr0 CepBHCa  Ce/JIbCKOX03AHCTBEeHHOU
TeXHUKHU B arponpoMbIlI/IeHHOM KOMILIeKce

NU-1yk-1. AHamm3upyeTr mpPOOTEMHYIO CHUTYaLUiO
KaK CUCTeMY, BbISIB/ISISI ee COCTaB/SIOLMe U CBSI3U TectupoBanue

MeXJy HUMU
NO-2yk1.  OcyllecTBasieT  TOWCK  BapUaHTOB
peleHusi TOCTaB/IeHHOW TIPOOJIEMHOM CUTyal[ud Ha
OCHOBE JI0CTYIHBIX UCTOYHUKOB MH(OpMaL1
NU-3yk-1. Omnpeznenser B paMKax BbIOpaHHOTO
airopuT™Ma  BOMNPOCHl  (33fjauM),  MOAJIeXalue
JanbHeuiel paspabotke. Ilpepyaraer crocobbl ux
PELIEHNA CobeceoBaHue
W/1-4yk-1 Pa3pabaTbiBaeT CTpaTeruo JOCTIKEHNS
MOCTaB/IEHHOM Lie/IM KakK M0oC/1e/10BaTeIbHOCTh
111aroB, NpeiBU/ pe3yJbTaT KaKA0ro U3 HUX 1
OLlIeHMBas UX B/IMSIHYUE Ha BHEIIIHee OKPY)KeHHe
IIJIaHUPYeMOU JleATe/IbHOCTY U Ha
B3aMOOTHOLIEHUS] YYaCTHUKOB 3TOU J1eSiTeIbHOCTH
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N/1-1nkoc-1 Pa3pabaTbiBaeT nepcrieKTHBHBIE
I/IaHbI M TEXHOJIOTMH B 00/1aCTH MeXaHHU3aI[u4 U
aBTOMAaTH3alUM NPOLeCCOB B
CeIbCKOX0351IMICTBEHHOM OpraHu3aliui
Tema 8. OcHOBHbIe HampaB/JeHHs COBPEMEHHBIX HAyUYHBIX
HCC/IeJOBaHNHU B obsacTu Ce/IbCKOX035IMCTBeHHBIX
3/IEKTPOTEPMHUYECKHX YCTAHOBOK
U-1yk.1. AHamusupyeT TpPOOJEMHYIO CUTYaLUIO
KaK CUCTeMY, BbIABJIsAA ee COCTaBJ/IAMOLUe U CBS3U
MeXKy HUMU
N-2yk1.  OcymjecTsisieT  IMOUMCK  BapUaHTOB
pellleHHsl TIOCTaBJeHHOW TpoOIeMHOM CUTyallud Ha
OCHOBe JIOCTYITHBIX UCTOYHUKOB MH(OpMaLUU
WUA-3yk.1. OrmpedenseT B paMKax BbIOpaHHOIO
aIropuT™Ma  BONPOCHI  (3afauM),  MOAJIeXalue
JanbHeieit paspabotke. Ilpejmaraer criocobbl ux
peleHus
N 1-4yk-1 Pa3pabaThiBaeT CTpaTeTHIO JOCTUKEHUS
TIOCTaBJIEHHOM 11e/I1 Kak I10C/1eloBaTe/IbHOCTh
11aroB, Npe/iBU/S pe3ysbTaT KakA0ro U3 HUX U
OLleHUBasl UX B/IMSIHYE Ha BHeILlIHee OKpYy’)KeHue
MJIaHUPYeMOM J1eTe/TbHOCTH U Ha
B3aMMOOTHOLIEHUS] YIaCTHUKOB 3TOU JeSITe/IbHOCTH
W I-1nkoc-1 Pa3pabaTbiBaeT mepcrieKTUBHBIE TIaHBI U
TeXHOJIOTHUH B 00/1aCT MeXaHU3aluy 1
aBTOMAaTH3aLUU MPOLIECCOB B CETbCKOX03SMCTBEHHON
OpraHuv3anuu

TectupoBanue

CobecenioBaHue

OueHOYHBIE MaTePHA/IbI U CPe/JCTBA /I MPOBEPKHU
copMupoOBaHHOCTU KOMIIETeHLAM

Tema 1. JJIEKTPOTEeXHOJIOT Usl. Omnpepenenue, TePpMHHOJIOI s,
K/Iaccu(puKaIus.

Bonpock 1 codbecegoBaHuA:

1. B yem COCTOMT CYLJHOCTb 3/IEKTPOTEXHOIOTHUU?

2. CyLLIHOCTb 3JIEKTPOHHO-UOHHOW T€XHOJIOTUH.

3. Cnoco6bl 3apsAaku yactuil. Pu3nueckasi IpUpo/ia MpoIieccoB.

4. YCTpPOUCTBO 3/1IeKTPO3€pPHOOUYNCTUTE/ILHOW MalllUHbI.

5. OCHOBHBbIE THIIbI 3JIEKTPUUYECKUX CerapaTopoB.

6. Kakoro 3Haka 3apsij mprobpeTaeT yacTHla B 10Jie KODOHHOTO pa3psifia B

Me>K3/IeKTPOJHOM TIPOCTPAHCTBe?

7. Kakoro 3Haka 3apsij nprobpeTaeT HelpoBO/sillasi YacTULIa B T10Jie KOPOHHOTO

paspsiZia Ha IOBEPXHOCTU HEKOPOHUPYIOLLIEro 3/1eKTpoja?

8. OT KakuxX CBOMCTB YaCTHULIbI 3aBUCST BeJIMUMHA U 3HAK ee 3apsiza?

9. Kakue Buzibl 00pab0oTKM 371eKTPUUECKUM TOKOM MPUMEHSIIOTCS B C.X
TIPOM3BO/CTBE?

10.B yeM COCTOUT CYIIIHOCTb TIpeJIIoCceBHOM 00pabOTKU CeMsH B 3IeKTPUUECKOM

ToJie.



11. B yueM npuHLMNMANIBHOE OT/IMUKE 3/1€KTPO3epHOOUYMCTUTE/TbHOM MalllHbI
TPaAHCIIOPTEPHOT0 TUIa OT bapabaHHOTO?

12. TlpenmyiiiecTBa ¥ HeJJOCTaTKU TPAHCTIOPTEPHOM 3/1€KTPO3epHOBOM MallIUHbI OT
b6apaboHHoI

13. UTo Ha3bIBaeTCsi KOPOHHBIM Pa3psijoM?

14. B ueMm 3aKk/r04aeTcs OT/IMUMe YHUTIOJISIPHON KOPOHBI OT OUTIO/ISIPHOM?

15. Yto Ha3bIBaeTCs HauaIbHbIM HarllpsyKeHUeM KOPOHbI?

16. Kak 3aBUCUT Haua/lbHOe HarlpsbkeHre KOPOHHOI0 paspsiza OT pajuyca IpoBoja
Y MEJK3/IEKTPOJHOTO PACCTOSTHUSA?

17. KakoBO Ha3HaueHre KOPOHUPYIOLLIero 3/1eKTpoa?

18. Kakue 3neKTpruueckue CUIbI JeUCTBYIOT Ha CeMeHa B Pa3/IMUHbIX 30HaX
MallUHbI

19. Kak npoucxoauT 3/eKTpuueckas 3apsaKa CeMsaH?

20. CyIIHOCTb CHJIBI 3epKaslbHOTO OTOOpaXKeHUsl.

21. 3aBUCUMOCTb pacripefie/ieHusi CeMsiH M0 (PpakLUsIM OT CKOPOCTH JIBMXKeHUSI
TPaHCIIOPTEPHOM JIEHTHI.

22. Yto Takoe 371eKTpo/in3? dusnueckas CyIIHOCTb Tpoiiecca v 06/1acThb
TIPUMEHeHUs

23. ®usnonoruyeckoe erCTBUe 3/1eKTPUUYeCKOro TOKa, NPUMeHseMOro B
BeTepyHapUH.

24. Kak yCKOpUTBb paccojieHye I0YB C IIOMOLLbIO 3/IEKTPUYEeCKOIo TOKa?

25. Oco6eHHOCTU MarHUTHOTO TI0JIst KaK TeXHOJIOrMueckoro (akropa.

26. [IpyMeHeHVe MarHUTHOIO T10J1s1 [/11 OUYUCTKH CeMsIH.

27. IIpyMeHeHre MarHUTHOIO I10J151 B C.X. IIPOU3BO/CTBeE.

28. Kak yMeHbIIUTh HakuleoOpa3oBaHMe B KOT/IaX C TIOMOIIbIO MarHUTHOTO
ToJig?

KomnblomepHoe mecmupogarue (TCK):
Bblbepume o0uH npaguibHbIll 6apuaHm
O/IeKTPOTEXHOJ/IOTHA — 00/1aCTh HAYKU U TeXHUKH, U3yJaroiasi
+[Ipuembl mpeobpa3oBaHusl 3/1IeKTPUUECKON SHEPTUU
CriocobbI ripeobpa3oBaHUst 31€KTPUUECKON SHEPTUn
Cpe/icTBa BBINOJTHEHUS] IPOU3BO/ICTBEHHBIX TTPOL[ECCOB
Bce mipefipIyiiie BApUAHTHI OTBETOB
O/IeKTPOHHO-UOHHAA TeXHO/IOTUSA MTPUMEHSIeTCH JIJIf:
A3poroHM3aIMM BO3/lyXa B JKUBOTHOBOAUECKHX U MITHUI[EBOAUECKUX TTOMEIIeHHIX
DnekTpocenapalyu B 3/1IeKTPUUeCKUX MOJISIX
3apsaKy ¥ 0CaXKIeHuUs1 a3p030/1emn
+Bce BbIllIeTiepeync/ieHHOe
IIpeanoceBHasi 00pad0TKa CeMsIH B Y/IEKTPUYECKOM I10/1e CII0CO0CTBYeT:
AKTHBM3alIMM (DH3UKO-XUMHUUECKUX peakLii
YBeueHuto 3Hepruu rMpopacTaHus CeMsiH
[ToBblIllIeHNIO YPOXKaliHOCTH
+Bce nepeuniciieHHOe
Oco0eHHOCTh Ce/TbCKOX035IHCTBEHHOr'0 MPOM3BO/ICTBA:
BrbIcoKasi KOHLIeHTpaLusi IoTpebuTeneit



+PaccpeioToueHHOCTh IOTpeburTenei
Marbie TpaHCIOPTHBIE PacX0/bl Ha JOCTaBKY TOIJ/IMBA
PaBHOMepHOCTb Harpys3Kku
OTHocCHTe/IbHAasA AM3/IeKTPHUUecKasa NPOHUI[aeMOCTh CeMSH Pa3/IMUHbIX KYyJIbTYP C
yBe/IMUeHHeM UX BJIaXKHOCTH:
+ YBenuuuBaeTcsa
YMmeHbl111aeTcs
OcraeTtcst HEeM3MEHHON
Bce nepeunicieHHoe
JI/1s1 Io/TydyeHNsi KOPOHHOI0 pa3ps/jia siB/IseTCs NpeAnouTuTe/IbHee CUCTeMa:
[Be nmapasienbHbIE TIJIOCKOCTH
[1/10CKOCTb ¥ TOHKas IPOBOJIOKA
[Tnockocth u GapabaH
+I1/10CKOCTB-UTONMBYATHIN JTEKTPO/,
YacTHija 0TOPBeTCA 0T BPAILAoLIerocsi 371eKTPo/ja KOPOHHOro 6apadaHHOro
3/1eKTpocenapaTopa npu ycaosus (rae Fo - cuna Tsokectn, Fx — Ky/ioHoBckas
cuia; Fi —cuia neHTpode)xHas; %0 - yrosi 0OTpbIBa YaCTHIbI OT 0apabaHa):
Fg +FpR +F
Fu+F)Fy +F
+FRpFgcosag + R +Fy
Fysinag + F + Fy(F,
KopoHHBII pa3psAj B MeX3/IEKTPO/JHOM MPOMeXXyTKe — 3TO:
+Hero/HbIit 11po6oii rasa
[TosHbIHM TTPO6OI rasa
[Tepuoanueckuii ICKpOBOM TIpo0OO#i Ta3a
[TocTosIHHBIN MCKPOBO# MP00O0ii ra3a
O/IeKTPOKOPOHHBIM TPAHCIIOPTEPHBIH 3/1eKTPOCeNnapaTop OT/INYaAeTCs OT
0apabaHHOr0 3/1IeKTPOKOPOHHOI'0 CermaparTopa:
YBenMueHneM TOJILKO 30HbI 3apSZIKA YaCTHL]
YBenuueHneM TOJILKO 30HbI pa3psi/IKU YaCTHL]
HwuueMm He oT/inyaeTtcs
+¥YBe/iMueHreM Kak 30HbI 3apsi/IKU, TaK U 30HbI Pa3psi/IKA YaCTHI]
YacTuiibl BbIJe/IAKTCA U3 BePTUKA/IBHOT0 ra30BOro MNoToKa B 3/IEKTPOKOPOHHOM
¢punbTpe 3a cuet (rae Fx — KynoHoBckas cuia, F; — cuia 3epkaibHOro
oTodpakeHus1, F, — MOH/JepOMOTOPHAasi CH/Ia):
Fx
Fs
+Fx + F;
Fx + F; + Fq
ITo/1e KOpOHHOTO pa3psjAa OTINYAETCH OT 3/1eKTPOCTATUYECKOro:
HwuueMm He oT/inyaeTtcs
+Hanuuuem o6beMHOTO0 3apsija
Hanuuurem Uronbyatbix 3/1€KTPOIOB
HepaBHOMEpPHOCTHIO 1015
Hcnonb30BaHue 3/1eKTPUUECKOH SHEPruM B Ce/IbCKOM X035IMCTBe M03BOJIsieT:
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YBe/IMUUTh 3arpsis3HeHNe OKPY>KAtoILel Cpe/ibl
TpymoycTpouTth 60blliee KOJTMUECTBO HaceIeHUs
+COKpaTUTh MPOJO/DKATEILHOCTb Pabouero JHS U BEICBOOOAUTD TPY/IOBbIe PECYPChI
YMEeHBIINTD Ha/IeXKHOCTh CUCTEMBI TeTJIOCHA0KeH! st
Yacruia, HaxoAsACh B 30He 10,51 KOPOHHOTO pa3psA/ia Ha 6apadaHHOM
3/1eKTpocenapaTope, MoKeT NMPOCKa/Ib3bIBaTh M0 MOBEPXHOCTH BPAIAl0ILero
3/1eKTpo/ja npu yciosuu (rae Frp — cuna tpenus, Fg — cuna tsbkecry, Fy —
[IeHTPo0e)KHast CHJIa, ag — YroJ1 OTPhIBA YaCTHIbI HA 0apabaHHOM cemapaTope):
FrpFg
+Fgsina+Frp
Fgsinao-Fy+FTp
Fgcosao-Frp+Fy
Cwu/ia TpeHUsl YacTULbI HA 0apabaHe B YIeKTPUUYECKOM I10/1e KOPOHHOT0
0apabaHHOrO 3/1eKTpocenapaTopa nponopiuoHaabHa (rjge Frp cuia Tperus, Fg —
CWJIa TSDKeCTH, Fy — IeHTpo0e)xHasi Ci/Ia, ap — yroJi 0TPbIBa YaCTHIbI Ha
O0apabanHOM cenaparope, f — ko3 uiueHT TpeHUN):

+Frp=f(Fgcosao+Fi+Fs-Fy)

FTpEngSiHaO

Frp=f(Fgsinao+F«-Fs-Fy)

FTpEf(FgCOSElO+FK+F3)
KakoBo BbIpa)keHHe CpeJHel CKOPOCTH JBI)KEeHUSI HOHOB B/0/Ib CUJIOBBIX JIMHUM
3/IEKTPUYECKOro MoJis?

LV=—

E
+v=k-E
Lv=—
k
v=k? E
YkaxuTe BoIpakeHue [/l onpe/ie/ieHNsi Be/IMYUHbI OTPaHUYUTE/THHOr0 pe3ucTopa,
BKJ/IID0UAeMOro noc/jiejoBaTe/IbHO C KOPOHMPYIIUMH 3/IeKTPO/ilaMHU B YCTaHOBKaX
OUT (rpe Is — Tok 6e30macHocTH, Ry — cOnpoTHB/IeHHE Te/Ia YeI0BeKa):

IIpu KakoM yC/IOBUM YaCTHIIA y/iep>KUBaeTCA Ha Bpalljaoieiicsi MoBepXHOCTH
O0apafaHa MpH OYHCTKE CeMAH Ha 3/IEKTPOMarHUTHOM CeMSIQUHUCTUTE/TbHOM
mammHe (rae Frp cuia Tpenus, Fg — cuia tsbkectH, Fy — neHTpo0exxHas cuia, Fy —
MarHuTHasi Cuwia, b — yros1 orpsiBa yacTunbl Ha 6apabaHe CeMsIOUHCTUTETHHOM
MalluHe)?

Fu=Fy+Fgcosb
Fu.<Fy+Fgsinb



+F,, = Fgsinb

Fu=Fy+Fp+Fgsinb

Tabmna 3 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kog u KpuTepuu orjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
HavMeHOBaHUe (yacTu KOMIIeTeHL1H)
WH/JIMKaTopa Ha 0a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
NOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OLIEHKE COOTBETCTBYET OL|eHKe
KOMIIeTeHLIUU «yI0BJIETBOPUTEIBHO «XOpOLI0» «OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL[H) MaKCHUMaJIbHOTO 0aj/ula | MakCMMasbHOro 6ania MaKCUMaJTbHOTO Oasia
Na-1yk-1. B/Ia/leeT MaTepraioM T0 CYILIeCTBY OTBeUaeT | IPUHMMaeT aKTUBHOE
AHanu3upyet 0 Teme, HO Ha MOCTaB/IeHHbIe ydacTue B XO/ie IPOBe/IeHUsI
npobieMHY10 VICTIBITHIBAET BOMPOCHI, HO MIPAKTUUECKOr 0 3aHATHS,
CUTYaL1IO KaK | 3aTPYJHEHUs B TIOMCKe | [IOIMycKaeT MPaBUIbHO TOHUMAET
CUCTEMY, BbISIB/ISISI €e | U aHam3e HETOUHOCTH TpH CYLJHOCTb BOIIPOCOB U
COCTaBJISIFOL1Ee U | uHopmaLuu Ais W3/10)KeHUY OTBETa Ha | MOJIHO U3JlaraeT OTBeT Ha
CBSI3U MeXJY HUMU pellieHus TI0CTaB/IeHHOW | BOMPOC, BOIIPOC, CIIocobeH
NA-2yk-1. 3ajaud, YZ,0BJIETBOPUTE/IBHO OCYLLeCTB/IATh
OcymiecTBnsieT OCYILIeCTBJ/IEHUIO TOTOB OCYLIeCTB/ATh | MIOWCK U aHaIu3
TIOMCK BApUAHTOB | MOMCKAa BapUAHTOB MOMCK U aHaJu3 vH(MopMaLuu Jjis pelleHust
pelleHust pellieHus TOCTaB/IeHHOW | UH(OpMaLUK JJ1s MOCTaB/IeHHOW 3a/jauH,
MOCTaB/IeHHOU npo6/IeMHOM CUTYal[H, | pelleHus OCYILIeCTBJISITh TIOUCK
npob6ieMHOM B OTpe/ieJIeHH! B MOCTaB/I€HHOM 3a/jauM, | BADUAHTOB PeLeHUs
CUTyallud Ha OCHOBe | paMKax BbIOpaHHOTO OCYIeCTB/ISITh IOMCK | TIOCTaB/IEHHOM Mpob/ieMHON
ZIOCTYTTHBIX asropuTMa BOMPOCOB, BAapUAHTOB PeLleHUs CUTYyaLUH, OTpeJiesiiTh B
VICTOUHUKOB MO//IEXKALUX MOCTaB/IEHHOU paMKax BbIOpaHHOT'O
vH(opmaLu JabHenIen po0/IeMHOM aJropyMTMa BOIIPOCOB
NA-3yk-1. pa3paboTke 1 CUTYyaL1H, MO/I/IEeXKALMX JanbHenIIen
Omnpepensiet B | moC/ieytronien OTIpe/IeNIATh B paMKaxX | pa3paboTKe U
paMKax BbIOpaHHOTO | pa3paboTKe cTpaTernyd | BbIOpaHHOIO roc/eyrolei pa3paboTke
aqropuTMa BOMPOCHI | AOCTHKEHUS aJrOpUTMa BOMPOCOB | CTpaTeruu AOCTHKEeHUS
(3amaum), MOCTaB/IEHHOMW LIe/IM KaK | MOAJIeXall{ux TOCTaB/IeHHOM L{e/Ih KaK
NoJyieskarye MOC/1eI0BaTe/IbHOCTH JlabHeuIen MOC/1eI0BaTe/IbHOCTH
JlanbHeu1en 11aroB, MpeABUs pa3paboTke u 11aroB, NpeZiBUAs pe3ybTaT
pa3paboTke. pe3y/bTaT KaKA0ro U3 | MocaeAyroLen Ka)X/I0T0 13 HUX U
[TpeasiaraeT criocobbl | HUX U OLleHWBaHUs pa3paboTKe CTpaTernu | OLeHUBaHUs BIUsSHYE Ha
HX pelleHus B/IMSIHUE Ha BHEIIHee JIOCTYKeHUST BHeILIHee OKpPY>KeHue

N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JOCTYDKEHUST
TOCTaB/IEHHOM 11e/T1
Kak
roc/ieZioBaTeTbHOCT
b 111aTOB, Mpe/IBUJS
pe3yJibTaT KaX/A0ro
13 HUX U OL|eHUBast
WX BJIMSIHAE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMOou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOITIEHUS
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaet
TriepCrieKTUBHbIe
TIJIaHbI U
TeXHOJIOTHU B
obmactu
MeXaHu3aluu U
aBTOMAaTU3alux
TIPOLIeCCOB B
CeJIbCKOXO035ICTBEHH

OKpY>KeHHe
TJIaHUpyeMOou
JlesiTeNIbHOCTH U Ha
B3aUMOOTHOIIIEeHUST
YYaCTHUKOB 3TOU
JlesiTeNIbHOCTH,
y/I0BJIETBOPUTE/ILHO
criocobeH
pa3pabarbiBaTh
NepCreKTUBHbIE TI1aHbI
Y TeXHOJIOTUU B
o0/1acTi MexaHU3aLuu
Y aBTOMAaTU3aluu
TIPOLIeCCOB B
CeMbCKOX0351MCTBEHHOU
OpraHusaluu

TIOCTaB/IEHHOM 1]eJT1
Kak
T0C/Ie/J0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3yJibTaT KaXK/I0ro 13
HUX U OL|eHUBaHUs
B/IMSIHUE Ha BHeIlIHee
OKpY’KeHUe
TIJIaHUpyeMOou
JlesiTe/TbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHu3aluu U
aBTOMaTH3aLuu
TIPOLIECCOB B
CeMbCKOX0351ICTBEHHO
11 opraHu3aium

TiJIaHUpyeMOou
JlesiTelIbHOCTH U Ha
B3aIMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JIesITeJTbHOCTH, CIIOCO0eH
OT/IMYHO pa3pabaTbiBaTh
TepCrieKTUBHBIe TI/IaHbl U
TeXHOJIOTHH B 06/1acTH
MeXaHU3al[uK U
aBTOMaTU3aLMU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu




OU OpraHu3saluu

Tema 2. Y CTaHOBKH 3/1IeKTP0a’p030/1bHOM TeXHO/IOTUH.

Bonpock 1A cobecegoBaHuA:

1. O6BbsACHUTE TIPUHLIUTT pabOThI 3/IEKTPOCTATUYECKOTO IUCKOBOTO a3P030JIbHOTO
reHepaTopa.

2. TTouemy [/151 BaKLIMHAL[MY U Ae3UH(eKd Heo0X0IUMO TIPUMEHSITh
OTPULIATE/IbHO 3apsDKeHHbIe a3p030J1n?

3. Kak npakTryecku MOXKHO OTpeZie/ITh pa3Mep 4acTHL] a3p0307isi?

4. [1ns1 uero Hy»KHa a3p030/1bHasi 00paboTKa >KUBOTHOBOUECKHX TIOMEIl[eHU?

5. Kakue MeporipusTys 1o TeXHUKe 6e30macHOCTY HeoOXouMo coOMoAaTh Mpu
paboTe C 371eKTpOCTaTUUeCKUMI a3p030J/IbHBIMU FreHepaTopaMu?

6. Kak B/ivsieT 4acToTa BpalljeHUsl paclblIMBAIOIIEero J1UCKa Ha AUaMeTp
a3p030J/IbHBIX YaCTHL] U TIoYemy?

7. Y CTpPOMCTBO Y TIPUHLIUM JIeUCTBUS IBYX30HHOTO 3/IEKTPOPUIbTPA.

8. Kak noBeIcUTH 3()(h)eKTUBHOCTb OUMCTKY I'a30B B 3/IEKTPUUECKUX (PUIbTPax?

9. Knaccudukanys 3mneKTpopuibTPOB.

Komnbiomepnoe mecmupogatue (TCK):
Bblbepume 00uH NpasuibHbIl 6APUAHM
BoruncivTe BeJIMUMHY OTPAaHUYUTE/TBHOT0 Pe3UCTOpPa, BKJIKUYaeMoro Ais
0e30macHOCTH MOC/1e/J0BaTe/IbHO C KOPOHUPYIOLIMMH 3/IEKTPOJaMHU B yCTaHOBKe
IUT, nuraeMoro oT HCTOUHHKA B 25KB.
+5 MOm
500 kOm
10 kOm
30 MOm
MarHuTHy10 00paboTKy Bo/ibl B 3JIEKTPOKOT/IAX HCIIO/Ib3YIOT B LIe/IfX:
[ToBblIlIeHHS TEMIOEMKOCTH BOJbI
+CHwKeHHUs1 00pa30BaHUsT HAKUITU
CHWwXeHus1 yAeIbHOTO COMPOTUB/IEHUS BOJIbI
[ToBblIllIeHUS YeTBbHOTO COMPOTUB/IEHUS BObI
Cenapans cMeCcH 4YaCTHL P MarHUTHOU OYUCTKe CeMSH BO3MOXXKHA TO/IbKO [|/Ifl:
KpyIHBIX U MeJIKUX
+I'/1aAKUX U 111epoX0BaThIX
CyXuX ¥ BlIa)KHbIX
Kpyr/bIX ¥ BBITSHYTBIX
HauanbHasi HanpsHKeHHOCTH 10/11 KOPOHHOTo pa3psija (¢popmy.a ITuka)
BbIpakaeTcsi (GopMyJiou:
Eq =30,3-10° 5. 0.0298
oIy
~0,0298

NCRRE

+Ep=303-10°-5-(1+

Eo

0,0298

J5r, )




AJO-T,
Eo=5-(1+ °

0,0298 )
Ykaxure HAINIPpAXKEHHOCTD 3JIEKTPUYECKOI'0 MoJid B BO3YLLIHOM IIPOMEXYTKeE
IVIOCKOI'0 KOH/IEHCAaTOpPad, YdCTUYHO 3dII0/THEHHOI'0 IdPa4/I/iIe/IbHBIM C/I0€EM
AUIJIEKTPHKA:

u
T
cn "Eep TNg &y

U-gg,

+EB:

hcn Eep t hB “Een
U

F,=—
B hB

F Ue

B =
hcngcn
Ykaxure BbIPpA)X€HHE€ MAdKCHUMA/IbBHOI'0 KOHTAKTHOI'O 3apsA/iad HpOBOI[ﬂIl[Eﬁ

cepuuHOi YaCTUIILI PA/JUYCOM @ B 3/IeKTPOCTAaTHUECKOM TO0JIe.

CJI
+h,

T 2
+ Q max :?SOEa
s 2.2

Q max ZESOE a

T 2.3
Q max Z?SOE a

Qmax = SOEZas
BoIpakeHue npee/IbHOT0 3apsaja JU3/IeKTPUUeCKoi chepruueckoi YacTUIbI
PaiMyCcoM a, HaXOAAIeHCA B I10/1€ KOPOHHOIO pa3psaja:

3neges -a’
+ =———E
Qmax 82 + 2
37[8082
Qmax = 02—
" (e +2R%E
3n(e, +2)-a%E
Qmax =
€02

Qmax = 80E2a3

IIpu 06padoTKe 3epHa B 3/1eKTpocenapaTopax MoBepxXHOCTh CeMsIH
o0ecnIbI/TUBAETCS B pe3y/ibTare JeiCTBHUsA CHJ/IbI:

+ KysioHna

JlopeH1ja

Awmriepa

JIopeHL|a U CUJIbI TSKeCTU
IIpu 3/1eKTPOOKpacKe Ha YacTULy KPaCcKi KpoMe CWIbI TSHKeCTH HauMTaeT
JefiCTBOBAaTh CHJIa:

+ KyioHa

JlopeHr1ja

Awmriepa

JIopeHLja U CUJIbI TSKeCTU

J/IeKTPOCTaTUYeCcKoe 10Jie BBICOKOU HalpPsHKEeHHOCTHU MO)KHO HUCI0/1b30BaTh JJIs:
+ J103¥poBaHUsA ChIMy4YUX Cpe[



Bcrnaiky 3emiiu
Pacconenuvs noyssl
Harpesa Bo3ayxa
J/IeKTPoCTaTUYeCcKoe 1o0Jie BBICOKOU HallPSHKEeHHOCTH C Ce/IbCKOM X03SIMCTBe
MO>KHO HMCII0/1b30BaTh [JIfA:
+ CTUMYJISILIMY CEMSTH Tiepei TOCEeBOM
Bcnaniku 3emiu
Paccosienus mouBel
Harpesa Bo3gyxa
Ha yactuily HepeppoMarHuTHOM NbIJIM B CHJILHOM MarHUTHOM T10JIe AeHiCTByeT
Cuna KyJsioHa
Cuna Amnepa
Cwua JlopeHLja
+DJIeKTpUUeCKUe CUJIbI He 1elCTBYIOT
Ha yacTuny (hpeppoMarHuTHOM NbLJIM B CHJIbHOM MarHUTHOM T10J/1e ieliCTByeT
Cuna KynoHa
+Cuna Amriepa
Cwua JlopeHLja
OneKTpruJecKre CUbl He JeUCTBYIOT
JJIEKTPOCTaTHUeCKOe 10,/ie BBICOKOU HAaNPSHKeHHOCTH MO)KHO UCMO0/1Ib30BaTh [|/If
+ITogbopa x/omnKa-chipiia
Bcnaniku 3emiu
Paccosienus mouBel
Harpesa Bo3gyxa



Tabmna 4 — Kpurepuu onieHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kox u Kputepuu orieHUBaHUs1 CHOOPMUPOBAHHOCTH KOMIETEHLIUH
HauMeHOBaHUe (YacTy KOMIIeTeHIUH)
WH/IUKaTOpa Ha 0a30BOM ypOBHeE Ha TOBBIIIEHHOM YPOBHE
JIOCTH)KEeHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLIeHKE COOTBETCTBYET OL|eHKe
KOMIIETeHI[UH «Y/IOBJIETBOPUTEILHO» «XOpOIIIO» OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL1M) MaKCHUMa/ILHOIO 0asia | MakCUMaJIbHOro basia MaKCUMaJIbHOro Oasia
NO-1yk-1. B/IajleeT MaTepHajioM TI0 CYIL[eCTBY OTBeYaeT | IPUHHUMAET aKTHBHOE
AHanmsupyet 10 Teme, HO Ha [10CTaB/IeHHbIe ydyacTHe B XO/ie TIPOBeZIeHUs
po6IEMHYIO VICTIbITHIBAET BOITPOCKI, HO MIPAKTUUECKOT'0 3aHSATHS,

CUTYal[1I0 KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLIME U
CBSI3U MEXXIY HUMU

N-2yk-1.
OcymiecTBiisieT
TOMCK BapUAHTOB
pelLieHus
IIOCTaB/IEHHON
TIpoOIeMHO
CUTYyal[i1 Ha OCHOBE
JOCTYTTHBIX
VCTOYHUKOB
vH(opMaL1

NA-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOT'O
aJIroOpyUTMa BOTIPOCHI
(3apaun),
noJijiexatye
JlaTbHeMIIen
pa3paboTke.
[pepsiaraeT crioco6bl
WX pelleHust
N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
T0C/Ie/J0BaTeIbHOCT
b 111aroB, Mpe/IBU/Is
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TEXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeJIbCKOXO035IMCTBEHH
Ol opraHusanuu

3aTpy/IHEHUS B TTOUCKe
Y aHa/uM3e
vH(bopMaLu AJist
pellieHUst TT0CTaBIeHHOU
3a7auy,
OCYIL[eCTB/IEHUIO
TOMCKA BapUaHTOB
peleHUst TTI0CTaBIeHHOU
npo0J/IeMHOM CUTYalUH,
B OTIpe/le/IeHUH B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCOB

13 (0) 0 (101170
JayibHeuIen
pa3paboTke U
nocaeAyroLen
pa3paboTKe cTpaTeruu
JIOCTYDKEHUST
TIOCTaB/IEHHOM 118/ KaK
T0C/IeJ0BaTeTIbHOCTH
111aroB, TIpeABU/Is
pe3y/bTaT KaKJoro 13
HUX U OL|eHUBAHUS
B/IMSTHYE Ha BHEIITHee
OKpY’KeHHe
TJIaHUpyeMOou
JiesiTeNTIbHOCTU U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JesITe/TbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeIbCKOXO035IICTBEHHOU
opraHu3alu

JIOTTyCKaeT
HETOYHOCTHU TIpU
W3/I0)KeHWH OTBeTa Ha
BOTIPOC,
y/I0B/IETBOPUTEJTLHO
TOTOB OCYIIECTBJISITh
TOMCK U aHAJTU3
vH(popMaLuu J1st
peliieHust
TOCTaB/IeHHOW 3a/auM,
OCYILIeCTB/ISITh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/IEHHOU
po0/IeMHOM
CUTYaLUH,
oripeiesisiTh B paMKax
BLIOpAHHOTO
aJiroOpyMTMa BOIIPOCOB
TIO/|/TeKal[X
JlaJIbHeuIen
pa3paboTke U
NoC/Ie oL e
pa3paboTKe cTpaTeruu
JIOCTYKeHUs
TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJjoro 13
HUX U Ol[eHUBaHUS
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTU U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

MPaBUJILHO TIOHUMAEeT
CYIITHOCTb BOTIPOCOB U
TIOJTHO M3/1araeT OTBET Ha
BOIIPOC, CII0cObeH
OCYII[eCTBJISATh

TIOWUCK U aHan3
vHGbOpMaIVU JIJis PerieHust
TIOCTaBJIEHHOM 3a/jauy,
OCYII[eCTBJISATh TIOUCK
BapUaHTOB PellleHus
TIOCTaBJIEHHOW TIPOOJ/IEMHOM
CUTYaLUH, OTIPeJIeJIsTh B
paMKax BbIOpaHHOT'O
aJITOPUTMa BOTTPOCOB
ToZi/IeXKaluX JaabHelIein
pa3paboTKe U
roceyrolei pa3paboTke
CTpaTeruu JJOCTHXKEHUS
TIOCTaB/IEHHOM 118/ KaK
10C/ie/i0BaTeTbHOCTH
111aroB, NpeBU/Isl Pe3y/IbTaT
Ka)K/IOTO U3 HUX U
OLIeHWBaHUs B/IUsTHUE Ha
BHeIITHee OKpYKeHue
TIJIaHUpyeMOou
JIesITeJTbHOCTH U Ha
B3aIMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JiesiTeNTbHOCTH, CIIOCO0eH
OT/IMYHO pa3pabaThIBaTh
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHHU3al[uy 1
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu

Tema 3. VicKyccTBeHHasi HOHU3aLUA BO3yXa.
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Bonpock 1A codbecegoBaHuA:

1. Kak ocy11ecTB/isieTCs a3pOMOHM3aLUs B ITULIEBOLCTBE U )KUBOTHOBO/ZCTBE?

2. [lelicTBMe a3POUOHOB Ha >KUBbIE OPraHWU3MBI.

3. YCTpOWCTBO yCTAaHOBKHY a3pOMOHU3ALIMU B ITULIEBO/ICTBE U JKUBOTHOBO/ICTBE.

4. TexHosornueckast 3(peKTUBHOCTb a3pOMOHHU3ALUH.

5. [loueMy KOHLIeHTpaL1sl OTPULIATe/IbHBIX a3POMOHOB B ITIOMELLIeHUU [1JIs
CO/Zlep’KaHUs JKUBOTHBIX HUKe, UeM B HADY>KHOM BO3/yxe?

6. TpeboBaHus 6e301MacHOCTH, MpeIbsiB/IsieMble K ycTaHOBKaM DUT npu
9KCIUTyaTaLuHu.

Bblbepume o0uH npaguabHbIll 6apudaHm
YTo TaKoe a’poroHM3aLUA Bo3ayxa?
HaceliieHre Bo3yxa 030HOM
+HacelIijeHne Bo3yxa OTpyLiaTe/IbHbIMU 3apsiZiaMU
3apsiika U ocak/ieHre a3po30Jier
Bce BrllLIeniepeurciieHHOe
B ss1ekTpuyeckoM (puIbTpe 0Ca)k/ieHHe NbLIeBbIX YaCTUL] IPOUCXOAUT MO/
JefiCTBHEM:
+Cuibl Ky/noHa, CU/ibl TSPKeCTH U CUJIbl 3ePKalbHOTO 0TOOpaXKeHUst
Cusiel AMriepa, CUJTbI TSDKeCTH Y 1eHTPOOeXXHOM CUJIBI
Cunbl 3epKaibHOTO 0TOOpakeHusi, cuiibl KyioHa, CUITbI TSKeCTHU U LIeHTPOOe)KHOM CHJTBI
Cunbl 3epKanbHOTO 0TOOpaXkeHus1, CU/Tbl JIOpeHIia, CUJIbI TSDKECTH U LIEHTPOOEXKHON
CUJIbI
Cwia 3epKa/IbHOTO 0TOOPa)KeHHUsI AeNICTBYeT MEeX/Y:
JByMsI TIPOBOJSALIIMMUA He 3apsKEeHHBIMU TIJI0CKOCTSIMU
JBym4a 3apsagamu
+3aps/10M ¥ TIPOBOJALLEMN TJIOCKOCTBIO
3apsij0M U He MPOBOJSILLEN TIJIOCKOCTBEO
Cuna Ky/ioHa JelcTByeT Mexay:
[ByMsI NPOBOJSALLMMU He 3apsyKeHHBIMU TJI0CKOCTSIMU
+/IByMs 3apsifamMu
3apsi10M U POBOJSIILIEN MJIOCKOCTBIO
3apsij0M U He MPOBO/SILLEN MJIOCKOCTBEO
Ha nrocrpy UmkeBCKOro nojaercs:
ITocTossHHOE HanpsDKeHue 3HakKa «+»
+IlocTosIHHOE HaTpsUKeHUe 3HaKa «-»
[TepemeHHOe BbICOKOBOJIbTHOE HallpsKeHUe
JIrocTpa 3a3emsigeTcs
JIérkue 1oJio)KuTe/IbHbIe Q3POUOHBbI B BO3/yXe MOMeIleHHsI:
[ToJ10KUTe/IBHO BIVSAIOT Ha )KU3HEHHbIe MPOLIeCChl JKUBOTHBIX
+OTpuLaTe/IbHO B/IMSAOT Ha JKU3HEHHbIe MPOLIeCChl JKUBOTHBIX
He oka3bIBalOT HUKAKOI'O BIIUSTHUSA
OkasbIBalOT OUeHb He3HAUUTE/IbHOE BIMSIHKE, KOTOPOe He CTOUT YUWUTHIBaTh
JIérkue oTpuLjaTe/ibHbIe AQ3POUOHBI:
+I10/10KUTeNBbHO BAUSIOT Ha JKU3HEHHbIe MPOLIeCChl )KUBOTHBIX
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OTpuLaTe/IbHO BJIMSAIOT Ha KU3HEHHbIE TIPOLIeCChl )KUBOTHBIX
He oka3bIBatOT HUKAKOI'O BIIUSTHUSA
OkasbIBalOT OUeHb He3HAUUTE/IbHOE BIMSIHKE, KOTOPOe He CTOUT YUHUTHIBaTh
TsDKé/1bIe M0JI0KUTe/IbHbIe a3POUOHBI:
[To10>XKUTENBHO BIUSIIOT Ha )KU3HEHHbIE MPOL[eCChI JKUBOTHBIX
+OTpuLaTe/IbHO BIMSAOT Ha JKU3HEHHbIe MPOLIeCChl JKUBOTHBIX
He oka3bIBatOT HUKAKOI'O BIIUSHUSA
OKa3bIBalOT OUeHb He3HAUUTe/IbHOE B/IUSIHUE, KOTOPOe He CTOUT YUMUThIBATh
Hu3kas KOHIleHTpalus B BO3JyXe OTpULiaTe/IbHbIX a3POUOHOB:
[ToJ10KUTe/IBHO B/IVSET Ha JKU3HEeHHbIe TIPOLeCChl )KUBOTHbIX
+OTpuLiaTe/IbHO BJIMSET Ha )KU3HEeHHbIe TIPOLeCChl )KUBOTHBIX
He oka3bIBatOT HUKAKOI'O BIIUSHUSA
Oka3sbIBalOT OUeHb He3HAUUTe/IbHOe BIMSIHUE, KOTOPOe He CTOMT YUWUThIBaTh
Hamnpspokenue, nogaBaemMoe Ha JHOCTPY UMiKeBCKOro:
100B
10MB
+25kB
220B



Tabmna 5 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETE€HI[HI

Kog u KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
HavMeHOBaHUe (yacTu KOMITeTeHLMH)
WH/JIMKaTopa Ha 0a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
NOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OLIeHKE COOTBETCTBYET OL|eHKe
KOMIIeTeHLIUU «yIOBJIETBOPUTETBHO «XOpOLI0» «OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL[H) MaKCHUMaJIbHOTO Oaj/ula | MakCMMasbHOTo 6ania MaKCHUMaJTbHOTO Oasia
NA-1yk-1. B/Ia/leeT MaTepraioM T0 CYILIeCTBY OTBeUaeT | IPUHMMaeT aKTUBHOE
AHanu3upyet 0 Teme, HO Ha MOCTaB/IeHHbIE ydacTue B XO/ie IPOBe/IeHUsI
npobieMHY10 VICTIBITHIBAET BOMPOCHI, HO MIPAKTUUECKOI 0 3aHATHS,
CUTYaL1IO KaK | 3aTPYJHEHUs B TIOMCKe | [IOIMycKaeT MPaBUIbHO TOHUMAET
CUCTEMY, BbISIB/ISISI €e | U aHam3e HETOUHOCTH TpH CYLJHOCTb BOIIPOCOB U
COCTaBJISIFOL[1e U | uHopmaLuu AJis W3/I0)KeHWY OTBeTa Ha | MOJIHO U3JlaraeT OTBeT Ha
CBSI3U MEXJY HUMU pellieHus TI0CTaB/IeHHOW | BOMPOC, BOIIPOC, CII0cObeH
NA-2yk-1. 3ajaud, YZ,0BJIETBOPUTE/IBHO OCYLLeCTB/IATh
OcymiecTBinsieT OCYILIeCTBJIEHUIO rOTOB OCYLIeCTB/ATh | MIOWCK U aHaInu3
TOMCK BapUaHTOB MOMCKa BapUaHTOB MOMCK U aHaJu3 vH(MopMaLuu Jijis pelleHust
pelleHust pellieHus TT0CTaB/eHHOW | UH(OpMaLUU [/ MOCTaB/IeHHOW 3a/jauH,
MOCTaB/I€HHOU npo0/IeMHOMN CUTYyalliH, | peleHust OCYILLeCTBJISITb TOMCK
nipobieMHOM B OTpe/ie/ieHnH B MOCTaB/IEHHOW 3a/lauM, | BApUaHTOB pelleHts
CUTYyaIlMX Ha OCHOBe | paMKax BbIOpaHHOTO OCYIIeCTB/ISITh TIOUCK | TIOCTaB/IEHHOM MPO0/IeMHOM
JOCTYIHBIX asropyMTMa BOIPOCOB BapUaHTOB pelleHus CUTYaL[1H, OTIpe/ie/isiTh B
VICTOUHUKOB MO/I/IEXKALUX MOCTaB/IEHHOU paMKax BbIOpaHHOT'O
vH(opMaLu JabHenIen po0/IeMHOM aJropyMTMa BOIIPOCOB
NA-3yk-1. pa3paboTke u CUTYyaL1Hy, MO//IEXKAIMX JaNbHeNIIen
OmnpenensieT B nocaeAyroLen OTIpe/IeNIATh B paMKax | pa3paboTKe U
paMKax BeIOpaHHOTO | pa3paboTKe cTpaTernyd | BbIOpaHHOIO roceyrolei pa3paboTke
aropuTMa BOMPOCHI | AOCTHKEHUS aJrOpUTMa BOMPOCOB | CTpaTeruu AOCTHKEeHUS
(3amaum), MOCTaB/IEHHOW LIe/IM KaK | MOAJIeXall{ux MOCTaB/IeHHOM L|e/Ih KaK
roJyieskargye MOC/1eI0BaTe/IbHOCTH JlambHeuIen MOC/IeI0BaTe/IbHOCTH
JanbHeuIIen 11aroB, MpeBUs pa3paboTke U 11aroB, MpeiBUAS pe3ybTaT
pa3paboTke. pe3y/bTaT KaKA0ro U3 | MoCaeAyroLen Ka)X/I0r0 M3 HUX U
[TpeasiaraeT criocobbl | HUX U OLleHWBaHUs pa3paboTKe cTpaTernu | OLeHUBaHUs BIUSHYE Ha
HX peLleHus B/IMSIHUE Ha BHEIIHee JIOCTYKeHUSsT BHeILIHee OKpPY>KeHue

NA-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
T0C/Ie/J0BaTeIbHOCT
b I11aTOB, MPe/IBU/IS
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TEXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHusanuu

OKpY’KeHHe
TJIaHUpyeMOou
JiesiTeNTIbHOCTU U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JlesiTeNIbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHOU
opraHu3alu

TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJjoro 13
HUX U OLIeHUBaHUSI
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTU U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

TiJIaHUpyeMOou
JlesiTelIbHOCTH U Ha
B3aMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JlesiTeJTbHOCTH, CcriocobeH
OT/IMYHO pa3pabaThIBaTh
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHU3al[uu U
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu

Tema 4. J/1eKTpoOUMILYy/IbCHAsA TEXHOJIOTUS.
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Bomnpocsi /151 cobecefoBaHMSA:

1. B uem 3ak/irouaroTcsi 0COOEHHOCTHU 3/1IeKTPOMMITYIbCHOM T@XHOJIOTHUU?

2. TlepeuriciiiTe OCHOBHBIE 00/1aCTH TIPUMeEHeHHs 3/IeKTPOUMITY/IbCHOM
TeXHOJIOTUU

. OOBsICHUTE TIPUHLUI [IeHCTBUS peslaKCallMOHHBIX FeHepaToOpOB

. Kak yMeHbIIMTh yacToTy MMIyJibCOB RC-reHeparopa?

. [IpuBeuTe CXeMy yCTPONCTBA, PUMeHeHHe KOTOPOTo TTO3BOIUIIO Obl
TIOBBICUTH CKOPOCTh CYILIKH TPaBbl, UCIT0JIb3Ysl 3/IeKTPUUYeCKHe UMITY/IbChl

. YCTpPOKWCTBO Y MPUHLIUM JAEeMCTBUS 3/IeKTPUUECKON U3rOpOU

. ['eHepaTOpbI 3/1eKTpHUYECKON U3ropon

8. DnekTporuapaBanueckuii 3 eKkT U npuMeHeHUe ero B C.X. IPOU3BO/CTBE

Ul B~ W

e

Bblbepume 00uH NnpasuibHbIll 6ApUAHM
IIpuHOMI padoThI Y1eKTPHUUYECKO# H3ropoJy 0CHOBAH Ha TOM, YTO:
+3DeKTPpUUYeCKUM TOK, TPOXOZS yepe3 OpraHu3M, JeHMCTBYeT Ha K/IeTKU, BbI3bIBast
HEeMNpUATHOE OLIYLeHUe 37IeKTPUUYECKOr0 «yjapa»
ONeKTpUYeCcKui TOK, MPOXO/s Yepe3 OpraHusM, JeMCTBYeT Ha KJIeTKH, BbI3bIBast
MPUATHOE OLIyIIeHUe TeII0ThI
Cnabblit 3/1eKTPUUECKUN TOK BBI3bIBAET «3y/[» B KOKE >KUBOTHBIX
ONeKTpUYeCcKri TOK aKTUBU3MPYeT )KU3HEeHHbIe TIPOLIeCChl B OPraHu3Me >KUBOTHBIX
Ko/1muecTBO 3/IEKTPUUYECTBa, Co/iepiKaleecs B MMITyJ/IbCe 3/IeKTPUYeCcKoun
U3rOPO/M He J0/DKHO NMPeBbIIaTh:
+ 3 mKn
10 MKn
100 mKn
300 mKn
OneKTporuapasanueckni 3p¢exT B c.X. NPOM3BOACTBe IPHUMEHAETCS:
[Tpu 31eKTpooOMOJIOTE 3epHa
I1pu s/1eKTpOIIpOIIOIIKe
+IIpu MoliKe IIepCTH U 37IeKTPO3PO3HMOHHOM 00paboTke
[y ipefirioceBHOM 06pabOTKY ceMsTH
YKaKuTe HalPpsHKeHHOCTh 3/1eKTPUUYeCKOro moJisi B BO3/yIIIHOM NMPOMe)XyTKe
IVIOCKOT'0 KOH/IEHCAaTOPa, YaCTUYHO 3aMo0/THeHHOI0 Napasijie/ibHbIM C/I0eM
AU3JIeKTPHUKA:
B U+h e

ClI ClI B B

B - U-ggy

B

hcn Eep t hB “Cen

Ue,,

F=——c1
hCHSCJ'I + hB

B

HamnpsokeHue, mojaBaemMoe Ha o0padaTbiBaeMbIid 00BEKT NPHU
3/1eKTPOTUAPAB/IMYECKOM yAape, COCTABJ/ISAET:
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+ bonee 10 kB
Menee 380 B
Menee 12 B
Menee 1000 B
HanpsokeHue, nojaBaemMoe Ha 3J7IEKTPOU3rOPO/b, COCTaBJ/ISET:
+bosee 2 KB
Menee 380 B
Menee 12 B
Menee 1000 B
ToK, NPOTeKawIMK M0 )XKUBOTHOMY, IPUKOCHYBLIEMYCH K 3/IEKTPOU3rOpo/iH,
MOJKeT OBITh:
+bonbmie 10 A
bonbmie 100 A
Meunsiuie 0,01 A
Mesnsbie 100 MA
KaBuTanus — 31o:
+0O06pa3oBaHre BHYTPH >KUJKOCTH Ty3bIPHKOB TIapa C MOCAeAYIOUAM UX CXJIOMbIBAHUEM
Y nbTpa3ByKOBasi OUMCTKa JieTanei
OTpaxkeHue ylbTPa3BYKOBOM BOJTHBI OT FPaHULIbI pas/esna Cpef
Y IbTpa3ByKOBOe CBepJ/ieHUe TBepbIX MaTepuasioB
O6paTtHbIi nbe303¢deKkT — 3T0:
V3MeHeHne reOMeTpUUECKHX Pa3MepOB TeJjla N0/, JeUCTBUEeM MarHUTHOT'O TOJISt
+/3MeHeHMe reoOMeTpUUeCKUX Pa3MepOoB TeJia MoJ, AeMCTBUEM JIEKTPUUYECKOTr0 MOJIS
OObpa3oBaHue BHYTPH >KUJKOCTH ITy3bIPKOB T1apa IoJ, JeHCTBHEM YIbTPa3ByKa
PaspyiieHue Ten noj, AerCTBUEM YJIbTPa3BYyKa
MarsuTpoCcTpUKIUOHHBIN 3P deKT — 3T0:
+/3MeHeHHe TeoMeTpUUeCKHMX Pa3MepOoB TeJia 0/, AeMCTBUEM MarHUTHOTO IO/
V3MeHeHMe reoMeTpUUeCKHX pa3MepoB TeJsla Mo/, IeCTBHUEM 3/IeKTPUYEeCKOro IMoJIs
OO6pa3oBaHue BHYTPU JKUJAKOCTH My3bIPHKOB Mapa IoJ, 1eiiCTBUEeM Y/IbTPa3ByKa
PaspyliieHue Tes MoJ, AerCTBUEM Yy/IbTpa3ByKa
TIpvHIUI AeMCTBHUSA 3X0/I0Ta OCHOBAH:
+Ha oTpakeHnu ynbTpa3ByKa OT MPENSATCTBUS U U3MEPEHUH BPEMEHU TTPOX0/a MPsiMON
Y OTpa)KeHHOM ¥ 3 BOJIHBI
Ha npenomnenuy ynbTpa3Byka NpensirCTBUEM U U3MEPEHUH J/IMHHBI BOHBI Y 3
Ha n1a3epHOoM u3mepeHUH pacCTOSHUSA
Ha usnyuenun Y3 BO/HBI ITpaHuLie pa3jesia cpef
Paccrosinue, u3MepeHHoOe 3X0/10TOM, Oripe/ie/iseTcs no ¢gopmy.ie:
[Ipou3BeseHre CKOPOCTH pacClpOCTpaHeHus YJIbTPa3ByKa B CpeJie Ha BpeMs
[Ipour3BeseHre CKOPOCTH PacpoOCTPaHEeHHUs YJIbTPa3ByKa B Cpejie Ha MJIOTHOCTb Cpe/ibl
+IIpousBejieHrie CKOPOCTU pacIpoOCTPaHeHUs1 ybTPa3ByKa B Cpejie Ha BpeMsi U [ieJIeHHOe
Ha /iBa
UYeTBepTasi yaCTh MPOU3BEJEHUSI CKOPOCTH PaclipoOCTpaHeHUs ybTPa3ByKa B Cpeie Ha
BpeMmsi
Y abTpa3ByKoBbIe pacxo/joMephbl, UCI0/Ib3yinue 3¢ dekT /loniepa, 0CHOBBIBAKTCA
Ha:
+V/I3MeHeHuY J/IMHbBI YIbTPa3ByKOBOW BOJIHBI
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OTpa’keHWH y/IbTPa3ByKOBOM BOJIHBI OT YaCTHL] U3MePsIeMOM MacChl
[TorsiomeHnn yabTpa3ByKOBOM BOJIHBI
V3MeHeHUY MHTEHCUBHOCTH Y/IbTPa3BYKOBOW BOJTHBI

JI/1s1 uero U3 HIDKenepeurcJIeHHOr0 MOTyT UCI0/1b30BaThCA Y/IbTPa3ByKOBbIe
Ko/1e0aHus?

Pacconenus nous

+OTInyruBaHus rpbi3yHOB

Y npTpa3ByKOBOM OKpacKu

BbipaboTKu SHEpruu

JI/if yero U3 HIKerepeurnc/JAeHHOr0 MOTYT MCI0/1b30BaThCsl y/IbTPa3ByKOBbIE
KoJ1e0aHus

Paccosienuis mous

+[lera3aiuu KUJKoCTeu

Y nbTpa3ByKOBOM OKpacKu

Ocy1eHus rnous

JI/is1 uero U3 HIDKenepeurcJIeHHOr0 MOTyT UCI0/1b30BaThCA Y/IbTPa3ByKOBbIe
KoJie0aHus

Pacconenus nous

+I1acTepusarnuu

Y nbTpa3ByKOBOM OKpacKu

He3nHcekuu

JI/if yero U3 HIKerepeurnc/JIeHHOr0 MOTyT MCI0/1b30BaThCsl Y/IbTPa3ByKOBbIe
KoJ1e0aHus

Pacconenus nous

+JleueHUs1 )KUBOTHBIX

Y nbTpa3ByKOBOM OKpacKu

BbIpaboTKu YHeprun



Tabmna 6 — Kputepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETE€HI[HI

Kog u KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
HavMeHOBaHUe (yacTu KOMITeTeHLMH)
WH/JIMKaTopa Ha 0a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
JOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OLIEHKE COOTBETCTBYET OL|eHKe
KOMIIeTeHLIUU «yIOBJIETBOPUTETBHO «XOpOLI0» «OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL[H) MaKCHUMaJIbHOTO Oaj/ula | MakCMMasbHOTo 6ania MaKCHUMaJTbHOTO Oasia
NA-1yk-1. B/Ia/leeT MaTepraioM T0 CYILIeCTBY OTBeUaeT | IPYHMMaeT aKTUBHOE
AHanu3upyet 0 Teme, HO Ha MOCTaB/IeHHbIE ydacTue B XO/ie IPOBe/IeHUsI
npobieMHY10 VICTIBITHIBAET BOMPOCHI, HO MIPAKTUUECKOI 0 3aHATHS,
CUTYaL1IO KaK | 3aTPYJHEHUs B TIOMCKe | [IOIMycKaeT MPaBUIbHO TOHUMAET
CUCTEMY, BbISIB/ISISI €e | U aHam3e HETOUHOCTH TpH CYLJHOCTb BOIIPOCOB U
COCTaBJISIFOL[1e U | uHopmaLuu AJis W3/I0)KeHWY OTBeTa Ha | MOJIHO U3JlaraeT OTBeT Ha
CBSI3U MEXJY HUMU pellieHus TI0CTaB/IeHHOW | BOMPOC, BOIIPOC, CII0cObeH
NA-2yk-1. 3ajaud, YZ,0BJIETBOPUTE/IBHO OCYLLeCTB/IATh
OcymiecTBinsieT OCYILIeCTBJIEHUIO rOTOB OCYLIeCTB/ATh | MIOWCK U aHaInu3
TIOMCK BApUAHTOB | MOMCKAa BapUAHTOB MOMCK U aHaJu3 vH(MopMaLuu Jjis pelleHust
pelleHust pellieHus TT0CTaB/eHHOW | UH(OpMaLUU [/ MOCTaB/IeHHOW 3a/lauH,
MOCTaB/I€HHOU npo0/IeMHOMN CUTYyalliH, | peleHust OCYILLeCTBJISITb MTOMCK
nipobieMHOM B OTpe/ie/ieHnH B MOCTaB/IEHHOW 3a/lauM, | BApUaHTOB pelleHts
CUTyallud Ha OCHOBE | paMKax BBIOpaHHOTO OCYIIeCTBJISITh TIOUCK | TIOCTaB/IEHHOM MPOO/IeMHOM
JIOCTYTTHBIX asropyMTMa BOIPOCOB BapUaHTOB pelleHus CUTYaL[1H, OTIpe/le/isiTh B
VICTOUHUKOB MO/I/IEXKALUX MOCTaB/IEHHOU paMKax BbIOpaHHOT'O
vH(opMaLu JabHenIen po0/IeMHOM aJIropyMTMa BOIIPOCOB
NA-3yk-1. pa3paboTke u CUTYyaL1Hy, MO/I/IEeXKALMX JanbHenIIen
OmnpenensieT B nocaeAyroLen OTIpe/IeNIATh B paMKax | pa3paboTKe U
paMKax BeIOpaHHOTO | pa3paboTKe cTpaTernyd | BbIOpaHHOIO roceyrolei pa3paboTke
aropuTMa BOMPOCHI | AOCTHKEHUS aJrOpUTMa BOMPOCOB | CTpaTeruu AOCTH)KEeHUS
(3amaum), MOCTaB/IEHHOW LIe/IM KaK | MOAJIeXall{ux MOCTaB/IEHHOM L[e/Ih KaK
roJyieskargye MOC/1eI0BaTe/IbHOCTH JlambHeuIen MOC/1eI0BaTe/IbHOCTH
JlanbHeu1en 11aroB, MpeBUs pa3paboTke U 11aroB, Mpe/iBUAS pe3yibTaT
pa3paboTke. pe3y/bTaT KaKA0ro U3 | MoCaeAyroLen Ka)X/I0r0 M3 HUX U
[TpeasiaraeT criocobbl | HUX U OLleHWBaHUs pa3paboTKe cTpaTernu | OLeHUBaHUs BIUsSHUE Ha
HX pelleHus B/IMSIHUE Ha BHEIIHee JIOCTYKeHUSsT BHeILIHee OKpPY>KeHue

N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
T0C/Ie/J0BaTeIbHOCT
b I11aTOB, MPe/IBU/IS
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TeXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHusanuu

OKpY’KeHHe
TJIaHUpyeMOou
JlesiTeJTbHOCTH U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JlesiTeNIbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHOU
opraHu3alu

TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJjoro 13
HUX U OLIeHUBaHUSI
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTU U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

TiJIaHUpyeMOou
JlesiTelIbHOCTH U Ha
B3aMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JlesiTeJTbHOCTH, CcriocobeH
OT/IMYHO pa3pabaThIBaTh
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHU3al[uu U
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu




Tema 5. JeKTpoTepMHUeCKHe YCTAHOBKH /JI1 Ppery/iMpoBaHUsi IapaMeTpOB
MHUKPOK/IMIMaTa B Ce/IbCKOX03:MCTBeHHBIX MPON3B0/[CTBEHHBIX MOMeIleHUsIX

Bomnpocsi /11 cobecefoBaHMSA:

1. TTpuHUMIT 1eliCTBUS 3/1eKTPOTEIJIOBOr0 Hacoca.

2. CpencTtBa, mpUMeHsieMble 7S MECTHOTO 060rpeBa B )KUBOTHOBO/ICTBE U
NITULIEBOZICTBe.

3. DneKTpoHarpeBaresibHble YCTaHOBKH, [IPUMeHsieMble [/ CYLIKU C.X. IIPOAYKTOB
1 KOPMOB.

4. Crioco6bl1, TipuMeHsieMble /1Jis1 3/IeKTPUUYeckoro 060rpeBa TOUBbI U BO3/yXa B
rapHUKax U Tervimiax.

Bblbepume o0uH npaguabHbIll 6apudaHm

Iles1b KOHCTPYKTHBHOIO pacueTa 3/IeKTPOTEPMUUYECKOro 000py0BaHUsA — 3TO:

+OrnpefiesieHNe TeTJIOBbIX, /IEKTPUUYECKUX U pa3MepHBIX TTapaMeTpOB

Bri60p 060pyj0BaHMs U3 UKC/Ia BbIITyCKaeMOro MPOMBIILIEHHOCTBIO TI0 KaTaioraMm
[TpoBepKa BO3MO>KHOCTH UCII0/Ib30BaHUs 000PYZI0BaHUS B KOHKPETHBIX YCIOBUSIX
9KCIITyaTaluu

OnpejeneHre TeXHUYECKUX YCJIOBUI Ha HarpeB

O/IeKTpUYeCKHIl HarpeB CONPOTHUB/IEHHEM B Ce/IbCKOX03ACTBEHHOM
NMPOU3BO/CTBE MPUMEHSAeTCA JIJIA:

+HarpeBa Bo3iyxa, BO/[bl, CyIITKa ¥ TETJIOBOW 00pabOTKU CeMbCKOX035HCTBEHHBIX
MaTepuasioB U KOpDMOB

[ToBepXHOCTHOM 3aKaJIKU fleTajiell cebCKOX035IMCTBeHHBIX MallliH, HaHeCeHus
TTOKPBITHM, TTPeATIOCeBHOM 00pabOTKH CceMsiH, CeeKI[MOHHOM paboThbI

XUMHUKO-TepMHUUeckoii 06paboTKH MeTalsioB (a30TUPOBaHMe, [IeMeHTAl[|s U IPyTHe
Irddy3roHHbIe TOBEPXHOCTHbIE YIIPOUEHHS JleTa/iel CeIbCKOX035MCTBeHHON TeXHUKU
Y UHCTPYMEHTA)

TepMooOpaboTKH, HarlJlaBKe, pe3Ke, CBapKe, TyTrOMJIaBKUX U XUMHAYECKH aKTUBHBIX
MeTaJIJIOB B BaKyyMme

K kakoMy BHJY 3/IEKTPOTEPMUUYECKOT0 000pYyA0BaHUA OTHOCATCA ObITOBBIE
MHMKPOBOJ/THOBBIE /IEKTPOIIeUH /ISl PUr0OTOB/IeHUS MULLH?

VHAYKIMOHHBIE BEICOKOUACTOTHBIE 37IeKTPOTepMUYeCKUe ey

+[lusneKTpUueckue 3/1eKTpornedu

O/1eKTPOHHO-/IyuYeBble [1eun

DneKTpoTepMUUeCKUe yCTPOKCTBa MH(PPAKpPaCcHOT0 HarpeBa

OTK/I0HeHNe TeMIlepaTypbl 0T ONTUMA/JIbHOM B KOPOBHHUKE CHIDKAeT
NPOAYKTUBHOCTD Ha:

+10%

25%

He BiusieT Ha MpOAYKTUBHOCTh

30%

ABTOMaTH3aLUs TEXHO/JI0TNUECKUX MPOLeCCOB M03B0J/IsIeT COKPATUTD MOTEePH
TeIIOTHI Ha:

He BiusieT Ha moTepy TEMIOTHI



+20...25%

40..50%

5...10%

BekTop IToHTHHTA — 3TO:

BekTopHOe npou3Be/ieHre BEKTOPa CUJIbl Ha BEKTOP HAIPSUKEHHOCTH 3JIEKTPUYECKOT0
OISt

+BekTopHOoe nipor3Be/ieHre BeKTopa HalpsbKeHHOCTH 37IeKTPUUeCKOro MoJisi Ha BeKTOP
HarpspDKeHHOCTU MarHUTHOTO T0JIst

BekTopHOoe npou3Be/ieHre BeKTOpa HalpsyKeHHOCTH MarHUTHOT'O TI0J/ISt Ha CUJTY
JlopeHiia

BekTopHoe npou3BefieHre cuibl JIopeHija Ha cuiy Amriepa

TemnepaTypa NPOBOAHUKA MPH MPOX0XKAEHUH JIEKTPHUECKOr0 TOKA MOBBILIAETCS
3a CYéT:

+B3aumojelicTBusi CBOOOAHBIX 3apsiZIOB C HEHTpaIbHBIMUA aTOMaMU U MOJIeKy/1aMu
[ToBbILIEHNS TeMIiepaTypbl

YMeHblIeHVsI KWHETUUEeCKOW SHEPTUU aTOMOB Y MOJIEKYJT

YMeHblIeHYsI CKOPOCTU [IBUYKEHHSI aTOMOB U MOJIEKYJT

3a/jaua NpoeKTUPOBAHUSA /IEKTPOTePMUYECKHX YCTAHOBOK:

+YMeHbIIWTb NPUBeJjeHHbIe 3aTPaThl Ha MPOW3BO/ICTBO TIPOIYKLIUU

YBemmuuTh NpuBe/ieHHbIe 3aTpaThl Ha MPOU3BO/CTBO MPOAYKIUU

YBemuuTh 3aTpaThl SHEPTrUU

YBenuuuTh 3aTpaThl TPyZa

KocBeHHbIN HarpeB CONMPOTHB/IEHUEM — 3TO:

+HarpeB Bo/ibl B 3/IeKTPUUECKOM UaliHUKe

HarpeB Bo/ibl B 3/1eKTPOJJHOM BO/IOHarpeBareJie

DNeKTPOKOHTAKTHbIM HarpeB CTa/JbHOM 3arOTOBKH

HarpeB cyra B MUKPOBOJTHOBOU €U

HarpeB B nepeMeHHOM MarHUTHOM I0Jie — 3TO:

HarpeB cyra B MUKPOBOJTHOBOU €U

+HarpeB cTasbHOM 3arOTOBKH B UHAYKTOpE

HarpeB Bo/ibl B 3/1eKTPOJHOM BO/IOHarpeBareJie

ONeKTPOKOHTAKTHBIN HarpeB CTa/lbHOU 3aTOTOBKU

Harpes B nepeMeHHOM 3/1eKTPUY€CKOM T0JIe — 3TO:

+HarpeB cyra B MUKPOBOJIHOBOM Meuu

HarpeB cTa/ibHOl 3aroTOBKY B UHYKTOpE

HarpeB Bo/ibl B 3/1eKTPOJJHOM BO/IOHarpeBareJie

ONeKTPOKOHTAKTHBIN HarpeB CTa/bHOU 3aTOTOBKU

O/IeKTPOTEXHO/IOTHA — 00/1aCTh HAYKU U TEXHUKH, H3yYaromiasi:

[Tpuembl peobpa3oBaHUst 3/1IeEKTPUUECKON SHeprUn

Criocobbl mpeoOpa3oBaHyst 37IeKTPUUECKON SHEPTUU

CpezcTBa BbIMOJIHEHHSI IPOU3BO/CTBEHHBIX MPOLIECCOB

+Bce npegpiayiye BapuaHTbl 0TBETOB

Y penbHoe 3/1eKTpUYecKoe CONPOTHB/IEHHE BO/IbI YMEHbIAeTCs C POCTOM
TeMIlepaTypbl 1 YMeHbIIWI0Ch B 1,2 pa3a. Bonpoc: Bo CK0/IBKO pa3 cucreMa
aBTOMAaTHU4YeCKOr0 pery/JTMpoBaHusi 3/IEKTPOJHOT0 Bo/JOHarpeBaTesisi U3MeHUT



HanpshKeHue Ha 3/IeKTPo/jax BoA0HarpeBare/isi IOCTOSHHON MOLIHOCTH,
norpeodisieMoii U3 cetu?

YBemmuut B 1,2 pasa

YwmeHbluuT B 1,2 pasa

YBemuut B V12 pasa

+YMeHbLIAT B V12 pasa

Kak u3MeHUTCA YHeprus, norpedsisieMasi U3 CeTH B eJUHUL]y BpeMeHH TpeMs
0JUHAKOBLIMH TPyOUaThIMH 3/1eKTpoHarpeBare/isiMu (TOHamu), BK/IIOUeHHbIMH
NepBOHAYA/IBHO T0 CXeMe «TPeyro/ibHUKa» MPH UX MepeK/TIUeHUH B «3Be3y»?

YBemuuTcs B 2 pasa

OcraHeTcst Hen3MeHHOU

YMeHbIIMTCS B V3 pasa

+ YmeHbIMTCA B 3 pasa

YKakuTe 0CHOBHYIO 3a/jJauy 3/IeKTPUYeCKOr0 pacuera HarpeBaTe/IbHOT0
J/1IeMeHTa:

OmnpefenuThb 31eKTPUUYECKYI0 MOIITHOCTh, IOTPe0/IsieMyto 13 CeTH

Ornipesie/iiTh TePMUYECKOe COTIPOTUB/IEHUE TeTJIONPOBOAHOCTU U KO3 PUITMEHT
Ter/I00TJauu

+ PaccunTtaTh reoMeTprUecKre pa3Mephbl HarpeBaTebHOro 7eMeHTa

PaccuuTtaTth TemrepaTyphl pa3/IMUHbIX YacTell HarpeBaTesis

KakoB xapakTep nepexo/fHOro npoijecca u3MeHeHHs TeMIrepaTrypbl BO BpeMeHH
NpH HarpeBe 00beKTa JJIsl HAea/TM3MPOBAHHOI0 C/Iyyas (Te/I0 0/{HOPO/AHOE C
MOCTOSTHHOM y/Ie/IbHOM TeIVI0eMKOCThI0 M 0eCKOHEeYHOH TeIUIONMPOBO/HOCTHI0 U
AP.) NPH OTCYTCTBUH MOTEPh MACChI HJIA MOTEPh YHEPTUH B OKPY)KAIOIIYI0 Cpe/Jly B
npoiecce HarpeBa, Mpy NMOCTOSTHHOM 3HAaYeHUH YHEPTrUuM B eJMHUI]Y BpeMeHH,
MOABOAUMOM K 00BEKTY /I/Isl U3MEeHeHHUs ero TeI/I0CoAep>KaHus, U MPH HYJIEBBIX
HaYa/IbHBIX YC/I0BUAX?

Temriepatypa 00beKTa 1o SKCIIOHEeHTe BO3pacTaeT

Temrepatypa Bo3pacTaert 10 Tlapabose

+ TemnepaTypa pacTeT 10 JIMHEeHHOMY 3aKOHY

CHauasia TemriepaTypa pacTeT 1o napaboJie, a 3aTeM I0 SKCIIOHeHTe [0
yYCTaHOBUBILIETOCS] 3HAUEeHUS
IIIecTs 0AMHAKOBBIX TPYOUaThIX /1eKTpOoHarpeBaresneid (TOHoB) coeguHeHbl B
ABOIHOM Tpeyro/bHUK. OnpeesiuTe H3MeHeHHe YHePrUM MOTped/iseMoi B
eAMHUI]y BpeMeHH U3 CeTH NMPH MCUe3HOBeHUH HanpshKeHus oJHOoM u3 (a3
OHeprusi B eIMHULy BpeMeHH, oTped/isiemast U3 CeTU He U3MEHUTCS
OHeprusi B e/IMHULy BpeMeHH, MoTpebisieMasi U3 CeTH, MPY MCUe3HOBEHUU HaTlPSKeHUs
O[HOM U3 Tpex (a3 Bo3pacTaeT B ~'3 pasa
OHeprus B eJUHULYY BpeMeHH, IoTpelseMast U3 CeTM yMEHBUIUTCA B <2 pasa
+ OHeprus, notpebJisieMasi U3 CETU B eJUHUIY BpeMeHH, YMEeHBIIIUTCSA B 2 pa3a



YKakuTe XxapakTepHyI0 0C00eHHOCTh HH(PaKpacHOro HarpeBa Mo CpaBHEHHUIO C
KOHBEKTHBHBIM HarpeBom

3aKOHBI TEMI0BOro usnydyeHus Tes [11aHka u BuHa /iexkaT B 0CHOBe MH(paKpacHOTO
HarpeBa, a 3aKOHBI TerI0Boro usnydenus tej CtedaHa-bonbiimana u Kupxroda — B
OCHOBe HarpeBa U3j1y4yeHrueM

+ CnekTp U3nyuyeHusi MICTOUHUKOB UH(GPaKpaCHOTO HarpeBa COOTBETCTBYET ONTUUYECKUM
XapaKTeprCTUKaM HarpeBaeMbIX Tesl B MH(ppaKpacHoi 06/1aCcTu, Wiv APYTUMU CII0BaMH,
y3jlyyaTe/lbHble XapaKTepUCTHUKY U3JlyyaTesisi COOTBETCTBYIOT OIJIOLaTe/IbHbIM
XapakTepyuCTUKaM HarpeBaeMbIX TeJl

VHTeHCUBHOCTh HarpeBa U3JjiyyeHUeM Ha MOPSO0K BbIllle UHTEHCUBHOCTHU
MH(pPaKpacHOro Harpeea, 0cobeHHo rpu BbicoKKX (1200 °C u BhIILE) TemrepaTypax
y3jyvaress

1151 HarpeBa YMCTOrO BO3/4yXa MOYKHO MPUMEHUTh MH(PaKpPaCHbIM HarpeB, a He HarpeB
U3JlyyeHrueM

Kakmue BeljecTBa MIMeIOT HAUOO/TBIIYI0 TEIVI0EMKOCTh?

+ Boga

TeCcoK
JKeJe30

Me/lb

Ko/mmyecTBO TenioTsl, Bblje/IA01Leecs IIPU NPOX0XXAEHUH 3/IeKTPUYECKOro ToKa,
orpe/je/sieTcs 10 3aKOHY:

®apages-Makcsesia

KyJsioHa

+/xoyns-JleHija

bou ng-Mapuotra



Tabmna 7 — Kputepuu onfeHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kog u KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
HavMeHOBaHUe (yacTu KOMIIeTeHL1H)
WH/JIMKaTopa Ha 0a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
NOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OLIeHKE COOTBETCTBYET OL|eHKe
KOMIIeTeHLIUU «yIOBJIETBOPUTETBHO «XOpOLI0» «OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL[H) MaKCHUMaJIbHOTO Oaj/ula | MakCMMasbHOTo 6ania MaKCHUMaJTbHOTO Oasia
NA-1yk-1. B/Ia/leeT MaTepraioM T0 CYILIeCTBY OTBeUaeT | IPUHMMaeT aKTUBHOE
AHanu3upyet 0 Teme, HO Ha MOCTaB/IeHHbIE ydacTue B XO/ie IPOBe/IeHUsI
npobieMHY10 VICTIBITHIBAET BOMPOCHI, HO MIPAKTUUECKOI 0 3aHATHS,
CUTYaL1IO KaK | 3aTPYJHEHUs B TIOMCKe | [IOIMycKaeT MPaBUIbHO TOHUMAET
CUCTEMY, BbISIB/ISISI €e | U aHam3e HETOUHOCTH TpH CYLJHOCTb BOIIPOCOB U
COCTaBJISIFOL[1e U | uHopmaLuu AJis W3/I0)KeHWY OTBeTa Ha | MOJIHO U3JlaraeT OTBeT Ha
CBSI3U MEXJY HUMU pellieHus TI0CTaB/IeHHOW | BOMPOC, BOIIPOC, CII0cObeH
NA-2yk-1. 3ajaud, YZ,0BJIETBOPUTE/IBHO OCYLLeCTB/IATh
OcymiecTBinsieT OCYILIeCTBJIEHUIO rOTOB OCYLIeCTB/ATh | MIOWCK U aHaInu3
TOMCK BapUaHTOB MOMCKa BapUaHTOB MOMCK U aHaJu3 vH(MopMaLuu Jjis pelleHust
pelleHust pellieHus TT0CTaB/eHHOW | UH(OpMaLUU [/ MOCTaB/IeHHOW 3a/lauH,
MOCTaB/I€HHOU npo0/IeMHOMN CUTYyalliH, | peleHust OCYILLeCTBJISITb MTOMCK
nipobieMHOM B OTpe/ie/ieHnH B MOCTaB/IEHHOW 3a/lauM, | BApUaHTOB pelleHts
CUTYyaIlMX Ha OCHOBe | paMKax BbIOpaHHOTO OCYIIeCTBJISITh TIOUCK | TIOCTaB/IEHHOM MPOO/IeMHOM
JIOCTYTTHBIX asropyMTMa BOIPOCOB BapUaHTOB pelleHus CUTYaL[1H, OTIpe/le/isiTh B
VICTOUHUKOB MO/I/IEXKALUX MOCTaB/IEHHOU paMKax BbIOpaHHOT'O
vH(opMaLu JabHenIen po0/IeMHOM aJIropyMTMa BOIIPOCOB
NA-3yk-1. pa3paboTke u CUTYyaL1Hy, MO/I/IEeXKALMX JanbHenIIen
OmnpenensieT B nocaeAyroLen OTIpe/IeNIATh B paMKax | pa3paboTKe U
paMKax BeIOpaHHOTO | pa3paboTKe cTpaTernyd | BbIOpaHHOTO roceyrolei pa3paboTke
aropuTMa BOMPOCHI | AOCTHKEHUS aJrOpUTMa BOMPOCOB | CTpaTeruu AOCTHKEeHUS
(3amaum), MOCTaB/IEHHOW LIe/IM KaK | MOAJIeXall{ux MOCTaB/IeHHOM L|e/Ih KaK
roJyieskargye MOC/1eI0BaTe/IbHOCTH JlambHeuIen MOC/1eI0BaTe/IbHOCTH
JlanbHeu1en 11aroB, MpeBUs pa3paboTke U 11aroB, MpeiBUAS pe3ybTaT
pa3paboTke. pe3y/bTaT KaKA0ro U3 | MoCaeAyroLen Ka)X/I0r0 M3 HUX U
[TpeasiaraeT criocobbl | HUX U OLleHWBaHUs pa3paboTKe cTpaTernu | OLeHUBaHUs BIUSHYE Ha
HX pelleHus B/IMSIHUE Ha BHEIIHee JIOCTYKeHUST BHeILIHee OKpPY>KeHue

N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
T0C/Ie/J0BaTeIbHOCT
b I11aTOB, MPe/IBU/IS
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TEXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHusanuu

OKpY’KeHHe
TJIaHUpyeMOou
JlesiTeJTbHOCTH U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JlesiTeNIbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHOU
opraHu3alu

TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJjoro 13
HUX U OLIeHUBaHUSI
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTU U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluK U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

TiJIaHUpyeMOou
JlesiTelIbHOCTH U Ha
B3aMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JlesiTeJTbHOCTH, CcriocobeH
OT/IMYHO pa3pabaThIBaTh
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHU3al[uu U
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu




Tema 6. J1eKTpoTepMHUecKHe YCTAHOBKH /i/I HarpeBa BOABI.

Bomnpocsi /11 cobecefoBaHMSA:

1. Knaccudukanus 3/eKTpruuecKrux BoZOHarpeBaresei U naporeHepaTopoB.

2. ®usnyeckas CylIHOCTh UHAYKLMOHHOIO HarpeBa, Ha3HaueHre UHAYKTOopa.

3. OCHOBHbIe TapaMeTphbl, XapaKTepU3yroLl{e pe)KMMbl MHIYKLIMOHHOT O HarpeBsa.

4. Kak ocy1iecTBsieTcsi T/IyOMHHBIN HarpeB, MOBEPXHOCTHBIN HarpeB?

5. HacToTsbl, UCII0/Ib3yeMble ITPY UHAYKLIMOHHOM Harpese.

6. Kakue reHepaTopsl UCII0/Ib3YIOTCS TIPU UHAYKLIMOHHOM Harpese?

7. UeM 00BsICHSIETCS BbIJie/IeHHe TeTUIOThI B IPOBO/IHKKE TIPY TIPOXOKAEHUH TI0
HeMYy 3/1eKTPUYeCcKOoro Toka?

8. Kak onpefiensieTcsi MOLIHOCTD 3/1eKTPOTEPMUYECKON YCTaHOBKH /IS

TEeXHOJIOTMUeCKHUX 1]e/leit?

9. [To kakOMy 3aKOHY HJET NpoL[ecC HarpeBa TeJia MPU MOCTOSTHHOW MOLL[HOCTH
HarpeBaTe/JIbHOI0 YCTPOMCTBA U MOCTOSTHHOW TeIJIOOTAAaye B OKPY>KakOLIYHO
cpeny?

10. Yto npumeHsieTCsl B KaueCTBe TeIJIOBOM M30JISILIUM C 11e/IbI0 CHW)KEHUSI TI0TePhb

Terjla B OKPY’KaroLyro cpeay?

11. Tunbl BoAOTPeMHBIX KOT/IOB, YCTPOUCTBO U TIPUHLIUIT e CTBUSI.

12. Y CTpPOUCTBO Y NIPUHLUIT 3JIEMEHTHOI'O BOJOHarpeBare/isi, TUMbl 3/IeMEHTHBIX
BO/IOHarpeBareJsiei.

13. OcHoBHbIe MpaBusIa 6e30MacHOM SKCIUTyaTalluy 3/1eKTPOAHBIX KOTJ/IOB U
BO/IOHarpeBaTe/ieu.

14. YUto Takoe 3/1eKTpPOJHBINA Harpes?

15. KakoB nops/i0K pacyeTa 3/IeKTPOJHOIO BOJOHarpeBaresis?

16. Kakue snekTpruueckue HarpeBaTe/d CONPOTUB/IEHUS TIPUMEHSAOTCA B C.X

TIPU3BO/CTBE?
17. Kak ycTpoeH TpyOuaThIii 3/1eKTpOHarpeBaTesib?

18. Kakuie MaTepuanbl TIPUMEHSIIOTCS [IJ1s1 TPYOUaThIX 3/IeKTpOHArpeBareieii?

19. B yeM COCTOUT MPUHIIMIT aKTUBHOT'O BEHTU/IMPOBAHUSI U KOHBEKTUBHOM
CyLUKU?

20. TpeasoxkuTte CriocoObI M YCTPOMCTBA [I/1s1 CYIIIKU ()PYKTOB, TPaBbl Ha CEHO,
M30JI5IL{UY 3J1IeKTPOJBUTraTesIel Ioc/ie peMOHTa, OLUTYKaTyPeHHBIX CTeH JKUAJIOTo
TIOMeIIleHHs], a TaKXKe [l 3/IeKTPOTerIoBoi 00paboTKK 13MelbueHHOTO KapToderis.

21. Ha3oBure crioco0Obl perympoBaHys MOII[HOCTU 7IeKTPUUECKUX
BO/IOHarpeBaTeJiei.

Bblbepume o0uH npaguibHbIll 6apuaHm
O/IeKTPO/JHbIM HarpeB NPUMeHsAeTCA /I HarpeBa:
TpaHcdopmaTtopHOro mMac/ia
+Boabl
CTa/ibHBIX 3arOTOBOK
3epHa



IIpouecc nepeHoca TenyioThI TeKYIel KUJKOCTHI0O WIH Ia30M U3 00/1aCTH C OHOM
TeMIepaTypou B 00/1aCTh C APYrou TeMiepaTypou — 3To:

+KoHBeKLusA

Tenionepesaua

N3nyueHue

JlamyHapHOe [BU)KeHue

IlocTosiHHas BpeMeHH HarpeBa — 3TO:

+OTHOIIIeHHe TeTJIOeMKOCTH TeJla K ero TeryiooTAaroleil criocobHoCTH

Bpems Harpesa Tesa

OTHollleHWe TeMIlepaTyphl TeJia K Mo/iBeJjleHHOW MOII[HOCTU

BpewMsi laMUHapHOTO /IBV>KeHUs ra3a

IIpsimoii HarpeB CONMPOTUBJ/IEHHEM — 3TO:

+DJIeKTPOHbI HarpeB BO/IbI

HarpeB Bo/ibl B MUKPOBOJIHOBOM €YU

Harpes Bogp! ¢ nomorisio TOH

HarpeB cTasibHOM 3arOTOBKY B UHJYKTOpE

Harpes BojbI B 3/IeKTPHUECKOM YaWHUKE 0CHOBAH Ha UCI0/1b30BaHHUU:
[Ipssmoro HarpeBa

+KocBeHHOro Harpesa

DNeKTpOyrOBOr0 HarpeBa

[ys/1eKTpruecKoro Harpesa

Cxema aBTOMAaTH3al|u¥ MPOTOYHOr0 BOAOHArpeBaTe/isi B CB0eM COCTaBe UMeeT:
JaTturk rpoTokKa

+J1aTUMK TIPOTOKA WJ/IU IATUUK JlaB/IeHUS

JlaTuuK CU/bl TOKAPHbI

Pene HanpsokeHus

st co3aaHusA He00X0JUMBIX /I/Ifl PaCTeHUH, )KMBOTHBIX U NITUI[bI TeMIIepaTyPHbIX
PEeXXMMOB Ha )XKMBOTHOBO/JUeCKUX (pepMax, B 0BOLIeXpPaHW/IMILAX, TeIUTULAX,
nrunedadprkax UCIo/Ib3yeTCs B HacTosiiiee BpeMsi 3/IeKTPoTepMHuecKoe
o0opysoBaHue:

TpaHchopMaTopHble (MHAYKI[MOHHBIE) BOZOHArpeBaTe/ I MPOMBIIIJIEHHOM YacTOThI
BbiCOKOYaCTOTHBIE MAaCTeprU3aTOPhI; MOTYIPOBOAHUKOBbIE TEPMO3/IEKTPUUECKUEe
KOH/JUI[MOHEPbI

+D/ieKTpoKaiopudepHbie YCTaHOBKU

TerioBele HaCOCHI

Ykaxurte Hau0o/1ee npueMsieMbie C0CO0bI 3/IEKTPUYECKOr0 HarpeBa AJis
MoAorpeBa MOYBbI B MapHUKAX U 3MMHUX TeIUIMLAX:

+KocBeHHbII HarpeB COMPOTUBIEHUEM

I3 neKTpruecKnii HarpeB

Harpes usnyuenvem

BbICOKOUACTOTHBIN T/1Ta3MeHHbIN 37IeKTPOHArpeB

Kak M3MeHHUTCsl SHeprus, noTped/isieMas M3 CeTH B eJUHHUILy BPeMeHH TpeMsi
O/JMHAKOBLIMH TPyGUaThIMH 3/IeKTpoHarpesarensavu (TOHaMu), BKIH0OUeHHBIMH
NepBOHAYA/ILHO 110 CXeMe «TPeyro/IbHMKa» MPH UX MePeK/IIYEeHHH B «3Be3y»?
YBemmuuTcs B /2 pasa



OcTaHeTcsi HeM3MeHHOU

YMeHbIINTCS B ~/3 pasa

+YMeHbLIUTCA B 3 pasa

YKakute rpavk nmorpedsieHUs 3/IEKTPOIHEPrUuM U ropsiueil BOAbI, UMeIOIHi
HaUXy/[lIHe TeXHUKO0-IKOHOMHYeCKHe MoKa3aTe/u:

DeKTPOBO/IOHarpeBaTe/d U OTONUTe/IbHbIe yCTaHOBKU aBTOMaTUUeCKU paboTaroT B
TIOJTHOCTBIO aKKYMYJISILJMOHHOM PeXXUMe B HOUHbIe Uachl «TIpoBajia» rpaduka
3JIEKTPUUYECKUX Harpy30K, a TOpsSUyIo BOAY pa30oMpatoT 1o Mepe Ha/[0OHOCTH B
OCTaJ/IbHOe BpeMsi CyTOK

ONeKTPOBOIOHArpeBaTe/d U OTONUTe/IbHbIE YCTAaHOBKY aBTOMaTHUeCKHU paboTaroT B
YaCTUYHO-aKKyMY/ISILIMOHHOM pe)KrMe, KOr/la CYTOUHOe KOJTMUeCTBO BO/bl HarpeBatoT B
HOUHbIE U B IHEBHbIE YaChbl MUHUMAa/IbHOW 3arpy3KU 3/1eKTPOCeTe
D/eKTPOBO/IOHarpeBaTe/id U OTONUTe/IbHbIe YCTAHOBKU BK/IFOYAIOT 10 Mepe
HeobX0MMOCTH TI0 CBOOOAHOMY TpaUKy

+3DJIeKTPOBOZIOHArpeBaTe/iM U OTOIUTe/IbHbIE YCTaHOBKM BK/IFOUYAIOT B pabOTy B Uachl
MaKCHMaJIbHOU 3arpy3KHy 3/1eKTPUUeCKUX ceTel

IIpu HarpeBe BO/IONIPOBO/JHOM BO/bI ee y/ie/IbHOe Y/IeKTPHUUYeCcKoe CONMPOTHB/IeHNE:
He u3MeHsieTcs 10 MOMeHTa MHTEeHCUBHOTO TTapooOpa3oBaHUst

YBenuuuBaeTcs

CHauasa yBe/JIMUMBAaeTCs, a 3aTeM YMEeHbIIIaeTCsl B 3aBUCMMOCTH OT TOT0, KaKue COJU
WU TIPUMEeCU paCcTBOPEHbI B BOZIE U B KAKOM KOJTUUECTBe

+YMeHsbl1aeTcs



Tabmmna 8 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMITETEeHI[HI

Kox u Kputepuu orieHUBaHUs1 CHOPMHPOBAHHOCTH KOMIETEHLIUN
HauMeHOBaHUe (YacTy KOMIIeTeHIUH)
WH/IUKaTOpa Ha 0a30BOM ypOBHeE Ha TOBBIIIEHHOM YPOBHE
JIOCTH)KEeHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLIeHKE COOTBETCTBYET OL|eHKe
KOMIIETeHI[UH «Y/IOBJIETBOPUTEILHO» «XOpOIIIO» OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL1M) MaKCHUMa/ILHOIO 0asiia | MakCUMaJIbHOro basia MaKCUMaJIbHOro Oasia
NO-1yk-1. B/IajleeT MaTepHajioM TI0 CYIL[eCTBY OTBeYaeT | IPUHHUMAET aKTHBHOE
AHanmsupyet 10 Teme, HO Ha [10CTaB/IeHHbIe ydyacTHe B XO/ie TIPOBeZIeHUs
po6IEMHYIO VICTIbITHIBAET BOITPOCKI, HO MIPAKTUUECKOT'0 3aHSATHS,

CUTYal[1I0 KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLIME U
CBSI3U MEXXIY HUMU

N-2yk-1.
OcymiecTBiisieT
TOMCK BapUAHTOB
pelLieHus
IIOCTaB/IEHHON
TIpoOIeMHO
CUTYyal[i1 Ha OCHOBE
JIOCTYTIHBIX
VCTOYHUKOB
vH(opMaL1

NA-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOT'O
aJIroOpyUTMa BOTIPOCHI
(3apaun),
noJijiexatye
JaybHeu e
pa3paboTke.
[pepsiaraeT crioco6bl
WX pelleHust
N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
T0C/Ie/J0BaTeIbHOCT
b 111aroB, Mpe/IBU/Is
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TEXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeJIbCKOXO035IMCTBEHH
Ol opraHusanuu

3aTpy/IHEHUS B TTOUCKe
Y aHa/uM3e
vH(bopMaLu AJist
pellieHUst TT0CTaBIeHHOU
3a7auy,
OCYIL[eCTB/IEHUIO
TOMCKA BapUaHTOB
pelLeHUst TT0CTaBIeHHOU
npo0J/IeMHOM CUTYalUH,
B OTIpe/le/IeHUH B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCOB

13 (0) 0 (101170
JayibHeuIen
pa3paboTke U
nocaeAyroLen
pa3paboTKe cTpaTeruu
JIOCTYDKEHUST
TIOCTaB/IEHHOM 118/ KaK
T0C/IeJ0BaTeTIbHOCTH
111aroB, TIpeABU/Is
pe3ysbTaT KaKJoro 13
HUX U OL|eHUBaHUS
B/IMSTHYE Ha BHEIITHee
OKpY’KeHHe
TJIaHUpyeMOou
JlesiTeJTbHOCTH U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JesITe/TbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeIbCKOXO035IICTBEHHOU
opraHu3alu

JIOTTyCKaeT
HETOYHOCTHU TIpU
W3/I0)KeHWH OTBeTa Ha
BOTIPOC,
y/I0B/IETBOPUTEJTLHO
TOTOB OCYIIECTBJISITh
TOMCK U aHAJTU3
vH(popMaLuu J1st
peliieHust
TOCTaB/IeHHOW 3a/auM,
OCYILIeCTB/ISITh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/IEHHOU
po0/IeMHOM
CUTYaLUH,
oripeiesisiTh B paMKax
BLIOpAHHOTO
aJiroOpyMTMa BOIIPOCOB
TIO/|/TeKal[X
JlaJIbHeuIen
pa3paboTke U
NoC/Ie oL e
pa3paboTKe cTpaTeruu
JIOCTYKeHUs
TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJJoro 13
HUX U Ol[eHUBaHUS
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTU U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

MPaBUJILHO TIOHUMAEeT
CYIITHOCTb BOTIPOCOB U
TIOJTHO M3/1araeT OTBET Ha
BOIIPOC, CII0cObeH
OCYII[eCTBJISATh

TIOWUCK U aHan3
vHGbOpMaIVU JIJis PerieHust
TIOCTaBJIEHHOM 3a/jauy,
OCYII[eCTBJISATh TIOUCK
BapUaHTOB PellleHusI
TIOCTaBJIEHHOW TIPOOJ/IEMHOM
CUTYaLUH, OTIPeJIeJIsTh B
paMKax BbIOpaHHOT'O
aJITOPUTMa BOTTPOCOB
ToZi/IeXKaluX JaabHelIein
pa3paboTKe U
roceyrolei pa3paboTke
CTpaTeruu JJOCTHXKEHUS
TIOCTaB/IEHHOM 118/ KaK
10C/ie/i0BaTeTbHOCTH
111aroB, NpeBU/Isl Pe3y/IbTaT
Ka)K/IOTO U3 HUX U
OLIeHWBaHUs B/IUsTHUE Ha
BHeIITHee OKpYKeHue
TIJIaHUpyeMOou
JIesITeJTbHOCTH U Ha
B3aIMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JlesiTeJIbHOCTH, CcriocobeH
OT/IMYHO pa3pabaThIBaTh
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHHU3al[uy 1
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu




Tema 7. OeKkTpoTepMHuecKoe o000py/ioBaHHEe PeMOHTHO-MeXaHHYeCKHUX
MacTepCKUX B Ce/IbCKOM MEeCTHOCTH M Ha NMpeANpHUATHIX TeXHHUYeCKOro cepBuca
Ce/IbCKOX035IICTBeHHOU TEXHNKHU B arponpoMbILIICHHOM KOMILIEeKce

Bomnpocsl s cobecejoBaHUA:

1. ITo kakuM npu3HaKaMm knaccupuuupyoT 3TO peMOHTHOTrO ITPOM3BO/CTBA?

2. YTo NOHUMaeTCs Mo/, MUKPOK/IMMATOM 3aKPBIThIX TTIOMeLlleHUA?

3. HasHaueHue ¥ IPUHLIMII €MCTBUS 37IeKTPOKaI0pU(EePHOI YCTaHOBKHU.

4. Bufibl 3/1eKTPOTEPMUUECKOT0 060py10BaHUsl, TIPUMeHsieMble B pEMOHTHO-
MeXaHUUeCKUX Ljexax.

5. Uto nipesicTaB/sieT coboii criocob 37eKTpoHarpeBa CONpPOTHB/IEHUEM, B UeM
3aK/TFOUaeTCsl IPSIMOM M KOCBEHHBIM HarpeBbI?

6. Uto mpezcTaB/isieT cob0i €criocod 371eKTPOKOHTAaKTHOTO HarpeBa?

7. YTO Takoe 3/71eKTPOKOHTaKTHasi CBapka?

8. UTo Takoe TepMHUeCKOe COTIPOTHUB/IEHUEe HarpeBaTesis?

9. Uto Takoe pabouas TemMriepaTypa HarpeBaTesi?

10. Yto Takoe yzenbHas IOBepXHOCTHast MOLLHOCTb HarpeBaresis?

11. Kakue HarpeBaresibHbIe TIPOBO/|a U Kabesi PUMEHSIFOTCS /il Harpeea B C. X.
TPOM3BO/CTBE?

12. Buipl npuMeHeHUs 371eKTPOAyroBOIO Harpesa B C.X. IIPOU3BO/ICTBe.

13. ®usunyeckas CyLIHOCTb AW3/IEKTPUUYECKOT O Harpesa.

Bblbepume o0uH npagubHbIll 6apuaHm
KoHTakTHasi cBapKa 0CHOBaHa Ha MCIO0/Ib30BaHUM:
+1IpsAmoro HarpeBa
KocBeHHoro Harpesa
DJIeKTPOAYrOBOIO HarpeBa
unsmekTpuueckKoro Harpesa
B nasyibHHKe /I Y/IbTPA3BYKOBOM NMailKM MOMHUMO 00bIYHOH 00MOTKH,
HarpeBaroleil cTep)keHb, eCTh A0NO0/IHUTe/IbHasA, HA KOTOPYIO M0/Jal0T
HanpshHKeHue YacToToM:
50T
+or 18....23 kI'g
16 'y ;o 18 xI'
1ITn
IIpuHOHUn padoThl yJIbTPa3ByKOBO MOMKH /leTa/lei:
YcunuBaet fgelcTBUE MOIOIIUX BellleCTB
+KaBuTalioHHbIe MMy3bIPbKH, TTOMNaAasi Mo/ MJIeHKY IPsi3y, BbI3bIBaeT OTC/IaUBaHUeE ee
Y bTpa3ByKpBble KoJiebaHUsl KaK «I[eTKOW» CMeTar0T CJIOU IPsi3u C IOBEPXHOCTU
Jletaam
BbI3bIBalOT XUMUUECKYIO pPeakL|0 MOIOLMX BEIeCTB C YaCTULIAMU IPSI3U
HanpspkeHue cMelieHUs] B MarHUTOCTPUKLIMOHHOM y/IbTPa3ByKOBOM reHepaTope
NMPUMEHSAIOT JIJIA:
[TpenoTBpalljeHUs CHIPKEHUS YaCTOThI KoyiebaHui cepieuHrKa
Co3ganus MasnbIx Aedopmarivii cepieuHrKa
+I1pefoTBpalljeHUs yABOEHUS YaCTOThI KojiebaHuii cep/leyHrKa
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Bcero BrIlIenepeurcieHHOro

HarpeBarenbHbii 37ieMeHT TOH BBINO/IHAIOT U3:

CrasibHOM MPOBOJIOKH

MeiHOl TIPOBOIOKH

+HwuxpomMoBoli IPOBOJ/IOKU

AJTFOMVHKEBOU NIPOBOJIOKU

NHAYyKTOp MHAYKIMOHHOW MUIUTKU BHITIOJ/IHSIOT U3:

Cra/bHOM NPOBOJIOKU

+MeHOU POBOJIOKU

HuxpomMoBoM npoBOIOKK

AJTFOMVHKEBOU NIPOBOJIOKH

Kopnyc TOH BbINO/HAKT H3:

+HepskaBetoiiieii TpyOKu

CrasibHOU MPOBOJIOKU

HuxpomMoBoii TpyOKu

BonbsdhpamoBoii TpyOKu

C noBbIlIEHHEM YaCTOThI TOKA MPOTEKAaIIIero no MHAYKTOPY 3aroToBKa
HauMHAaeT:

HarpeBatbcsi 6/11Ke K cepefiviHe

+HarpeBatbcsi 6/11>Ke K TTIOBEePXHOCTH

Huuero He npoucxoaur

Bke K MOBePXHOCTU HAYMHAIOT HarpeBaThbCs TOJILKO Me/JHbIe 3ar0TOBKU
Hanpsokenue, nojjaBaeMoe Ha MarHeTPOH MMUKPOBOJ/IHOBOM MeYM:
100 B

220 B

+4xB

12B

KII/I 0bITOBOM MUKPOBO/THOBOM IMeUd HAXOJAUTCA B fHana3oHe6
30-40%

40-50%

+ 50-60%

60-90%

KII/] 0bITOBOM MHAYKIHOHHOM IVTUTKH HAaX0JUTCS B fHana3oHe6
30-40%

40-50%

50-60%

+ 60-90%

KI1/] 3neKTpokanopudepHoii yCTAaHOBKY HaXOAUTCA B ANana3oHe6
50-60%

60-70%

70-80%

+ 80-99%

CBY Harpes ucroJ/ib3yercs Ajif:

HarpeBa cTa/ibHbIX 3arOTOBOK

+Cy1lKY 3epHa

OTornneHus MoMelLeHn



Harpesa Bo3ayxa

NHyKIIMOHHBIN HarpeB MCIOJ/Ib3yeTCcs AJIf:

+HarpeBa cTa/ibHbIX 3arOTOBOK

Cy1lKH 3epHa

OTomnneHus rMoMeleHui

Harpesa Bo3gyxa

JlyroBou HarpeB UCIO0J/Ib3YyeTCH JJIA:

+HarpeBa cTa/nbHBIX 3aTOTOBOK

Cy1ku 3epHa

OTornneHus MoMeleHn

Harpesa Bo3gyxa

IloBepXHOCTB 3/71IeKTPOJA /I 3JIEKTPO/YyrOBOM CBapPKH MMeeT creljajlbHoe
MOKPbITHE IJIfA:

3allUThI 3/IEKTPO/A OT KOPPO3WUX BO BpeMsi XpaHEeHUsI

+3alUThl PaclyIaBJIeHHOTO MeTaslia OT OKUCIEeHUSsT

3alMThI MecTa CBapKu OT KOPPO3UM MPH MOC/IeYIOLeN SKCIITyaTaluu
HaHeceHo /1711 MapKUPOBKH 3/1EKTPO/IOB

IIpu ocyiiecTB/IeHUH 3/1eKTPOAYTrOBOM CBapPKH HUCHOJ/Ib3YeTCA:
Harnpspkenue Boiie 220 B

Harnpspkenue soie 1000 B

Hanpsikenue Huke 12 B

+Hanpsokenve Hrke 90 B

JneKTpokanopudepsl B Ce/IbCKOM X03CTBe MPUMEHAIOT [IJIA:
Ob6orpeBa 1OUBbI

Ob6orpesa 110J10B

+006orpeBa Bo3yxa

Harpesa BobI

Harpes Tes noj JelicTBHEM BbICOKOUACTOTHOI'0 MePEeMEHHOr0 3/IeKTPUYeCKOro
MoJIfA — 3TO:

VHAyKIMOHHBIN HarpeB

+[I3/1eKTprueCcKrii HarpeB

ONeKTPOAYrOBOW HarpeB

OMNeKTPOJHbIM Harpes

Harpes Tes nop JercTBHEM BbICOKOUACTOTHOI0 MTePeMeHHOr0 MarHUTHOI'O 10JIA —
3TO:

+WHAYKIMOHHBIN HarpeB

[vsneKTprueCckul HarpeB

DNeKTPOAYrOBOW HarpeB

DNeKTPOJHbINM HarpeB

IIpsimoii HarpeB XHAKOCTeH B pe3y/IbTaTe NPOX0)KAeHUs MTepeMeHHOr0
3/IEKTPUUYECKOr0 TOKa — 3TO0:

VHAyKIMOHHBIN HarpeB

IyisneKTpruecKnii HarpeB

DNeKTpoAyroBOl HarpeB

+DJIeKTPO/HBIA Harpes



NMnyabcHbIe 0/I0KH MMTaHUA 0CHOBAHBI Ha:

[ToHM>KeHUM YacTOThI IePEMEHHOT0 TOKa

PaboTe Ha MOCTOSTHHOM TOKe

+IToBbIlIIEHNM YAaCTOTHI TIEPEMEHHOT0 TOKa

Vcrionb30BaHMK HU3KOYAaCTOTHBIX UMITY/IbCOB

KackagHblie BbIIPAMUTETHA HaNPsDKeHUs MO3BOJ/ISIIOT YBe/IMUMBATh HanpshKeHue
noc/ie Tpancgopmaropa B:

+2 pasa

3 pasa

1,5 pasa

5 pas

KackagHble yMHOXXUTe/IM HallpsHKeHUs MO3BOJ/IAI0T YBe/IMUMBaTh HanpshKeHue
Moc/ie BTOPUYHOH 00MOTKHU TpaHcdopMaTopa B:

+ 2 pasa

3 pasa

1,5 pa3a

5 pas

IToBbIllIeHNHe YaCcTOThI, HA KOTOPOii paboTtaeT TpaHcopMaTop, MO3BOJIAET:
[ToBBICKUTB IOTEPU B CTa/M TpaHcpopMmaTopa U cHU3UTh KI1/]

+YMeHbIIUTL TabapuThl TpaHchopMaTopa

YBemmuuTh Ha/Ie’KHOCTb PAbOThHI

YBeMuuThL CeueHre MarHUTOMPOBO/a

Jluana3oH y/JIbTPa3BYKOBBIX KOJIe0aHMIA:

o 10 xI'y

o 20 xI'

Menee 5 KI'1g

+Ort 18 KI'1y 10 10° Iy

Hau6osiee npuem/ieMbIM /iJis 000rpeBa MOPOCAT-COCYHOB U LBIIVIAT B X0JI0AHOE
BpeMsi ro/ia siBJIAETCS:

D/1eKTPOHHO-TyueBOU Harpes

I3 neKTpruecKnii HarpeB

+WH(pakpacHbIii HarpeB

Tepmoa/eKTpruuecKrii HarpeB (TepMO3JieKTpHUUYeCKre MOTyTIPOBOIHUKOBbIE
KOH/IULIMOHEPHI ¥ TpaHC(OPMaTOPhI Terlia)

Brbi0epuTe cBoMiCTBAa MaTepHasia /sl H3rOTOB/IEHUsI HarpeBaTe/IbHBIX 3/1IEMEeHTOB,
peasTM3y0IHMX CoCco0 HarpeBa CONMPOTHB/IeHHEeM (HalpuMep, HUXPOM):
+bornbliioe yzenpHOe 371eKTpUuYeckoe COMpOTUBIIEHNEe

Bonbiioii TeMriepaTypHbIii KO3 GUILIMEHT 3/1eKTPUUYECKOT0 COTIPOTUB/IEHUS

Marbie »KapOIpOUHOCTh U )KapOCTOUKOCTh

bonbias ygenbHas 3eKTprueckasi IpOBOAUMOCTb

OHeprus, norpedisemMas U3 CeTH B eJUHULYY BpeMeHH /I/Isl HeIPOTOYHOI'0
3/IeKTPOJHOr0 BO/JOHAarpeBare/isi NPy NOBbILLIEHUH TeMIepaTypbl HarpeBaeMou
BOABI (IIpH ee HEM3MEHHON Macce) U MPHU OTCYTCTBHH CUCTeMbl aBTOMaTHUYeCKOI0
ylpaB/iIeHHs:

He usmenurcsa

YMeHbLIUTCA



+YBenuurcs

CHauasia 6yZieT yMeHbILIaThCsl, @ C MOMeHTa rapoobpa3oBaHusi — Pe3KO BO3pacTaTh

NHyKIIMOHHBIN HarpeB B Ce/IbCKOX03SMCTBEHHOM MPOU3BO/|CTBE IPHUMEHSeTCs

AJISA:

+I[ToBepXHOCTHOM TepMO0OOPabOTKU MeTa/yInuecKuX JeTaseli Ha MpeAnpUsATHSIX T10

PEMOHTY U TIPOU3BO/ICTBY CeMbCKOX0351ICTBEHHOW TeXHUKH, KOCBEHHOI'0 HarpeBa BO/Ibl

CyIIIKM U TeTIOBOM 00pabO0TKM CeTbCKOX03MCTBEHHBIX MaTepHasioB, HarpeBa Bo3ayxa

TIpU yIipaB/eHUH MlapaMeTpaMU MUKPOK/IMMAaTa Ce/IbCKOX0351CTBeHHbIX MOMellleHU

HarpeBa npecc-ropoInikoB, pe3uH, JepeBa, CTepUIU3al[iy MPOJyKTOB, IPUTOTOBJIEHHS

UL

MecTHOro o60rpeBa MOJIOIHSIKA JKUBOTHBIX 1 TITHIbI, 00pab0TKH KOPMOB, CEMSTH

Bobi0epuTe a/IrOpUTM ONTUMH3ALMHU TAPAMETPOB Y/IEKTPOTEPMUYECKOH YCTaHOBKH

Haubo/1ee NpUeMJ/IeMbIH 10 TeXHHKO-3KOHOMUUYECKHUM TMOKa3aTe/IsiM:

[ToBbIlIaTh 0 BO3MOKHOIO Mpe/ie/ia TeryioBoM KO3(PGhHUILIMeHT M0Jie3HOT0 JeHCTBUS, He

OCTaHAaBJ/IMBASICh TIPU 3TOM TepeJi POCTOM KalMUTa/IbHbIX 3aTPAT U SKCI/TyaTalMOHHBIX

U3JleprKeK

YMeHbIIaTh 10 BO3MOXKHOT'O TIpe/iesia KaluTaabHble 3aTpaThl, PU 3TOM He obpaiiias

BHHUMaHMS Ha POCT SKCIITyaTallMOHHBIX H3JeprKeK

CHWKaThb 10 BO3MOKHOT'O TIpe/iesia SKCI/TyaTal[uOHHbIe U3/lep>XKKH, He OCTaHAB/IUBAsICh

repesi pPOCTOM KaNMUTa/IbHbIX 3aTpaT

+ITonyuuTh U Uccie[oBaTh QYHKLIUIO [/ CyMMbI YZiebHbIX PUBeAeHHbIX

KalnUTa/IbHbIX 3aTPaT U 9KCI/IyaTal[MOHHbBIX U3/IeP>KeK Ha IKCTPEMYM

B ocHoBe JU3/1eKTPUYECKOr0 HarpeBa Jie)XaT (u3nyecKue siBJIeHU:

OneKTpOoHHas Mosspr3anys (Bo30yKeHre TOKOB IPOBOUMOCTU CHTbHBIM BHEIITHUM

37IeKTPAYECKUM T10JIEM)

+[lunosibHas, penakcalOHHas1, MeXXC/I0MHas ¥ CTTIOHTaHHast MOJISIpU3aLius

WNonHas nosigpusanuys

Bo30y>xeHre TOKOB CU/IbHBIM BHEIIIHUM MarHUTHBIM T10JIeM

Boi0epure ¢u3nueckue 3aKOHBI, JieXalljie B 0CHOBe HHAYKLMOHHOT0 Harpesa:

3akoH KapHo (TepMoamHaMuKa) 1 3aKkoH CtedaHa-bosbiimMaHa (M3/1yueHue)

3akoH HbtoTOHa (KOHBEKILIUS) U 3aKOH [lenbThe (Ter/ioBble MOTOKK TePMO3/JIeMEHTOB)

3akoH BuHa (cmelrieHre CrIeKTPOB OT TemIiepaTyphl) ¥ 3akKoH Dypbe

(TenI0npoBOAHOCTD)

+3akoH Papajies-MakcBesia (3/ieKTpOMarHuTHasi MHAYKIUS) U 3aKoH Ixoysns-JleHia B

HMHTerpanbHOM dhopme (TeraoTa TOKa)

Brbi0epuTe 0CHOBHYIO 3aauy /IeKTPHYECKOT0 pacyeTa HarpeBaTe/IbHOI0

j/IeMeHTa:

OmnpefenuTsb 31eKTPUUYECKYI0 MOIITHOCTh, IIOTPe0/IsieMyto 13 CeTH

Ornpezie/IUTh TEPMUYECKOE COMTPOTHBJIEHHE TeIJIONPOBOAHOCTU U KO3 (PULIMEHT

Ter/I00TAauu

+PaccurrtaTrh reomeTpruyeckre pa3Mepbl HarpeBaTeIbHOr0 3JIeMeHTa

PaccuuTaTh TeMIiepaTyphbl pa3/iMuHbIX YacTel HarpeBaTest

N3oupymoijue BCTaBKH Ha MeTa/UIMUeCKHUX TPy0ax, Mo/ JBOASILINX U 0TBOJAIUX

BOAY K JIEKTPO/JHBIM BO/I0OHarpeBare/isiv, yCTaHaB/IUBaIOT:

YrtoObl pejoTBpaTUTh pa3pyllieHue TpyO M3-3a TMHEUHbIX PacIIiPeHUd MeTalJIOB — TIPU

M3MeHeHUH TeMriepaTyphbl (HarmpruMep, KOMITeHCAaTOPhI Ha TPyOOITPOBOAX TEIIOTPacc)
3



+YToObI BBITOIHATE TPeOOBaHUS MPaBW/I TEXHUKK 06e3011aCHOCTHU TIPU SKCILTyaTal[un
3/1EKTPOJHBIX KOT/IOB

YToO6B! yIIPOCTUTH MOHTaX (CTBHIKOBKY) TTPUMEHEHHEM yYCTPOMCTB 13 THOKHUX
KOHCTPYKLIMM

YToObl UCK/TFOUUTH TIPOTEKaHKe 3/IeKTPUUeCKUX TOKOB T10 TpyOaM /1/isi yMeHbLlIeHUsT UX
KOppO3UK

YKaxuTe NnpuuMHYy BBICOKOM TeMIiepaTypbl B ra3oBoM MPOMeXyTKe (B Ayre) npu
3/1eKTPOAYroBoii cBapke. HazoBuTe Hanbosiee nmpuem/jieMbId OTBeT.

Heob6xo/viMa sHeprusi /i/isi BbIPbIBAHUSI 37IeKTPOHA U3 KaTOAHOTO MSITHA U SHEPTUs Jjis
MIPOXOXKAEeHHUs 37IEKTPOHHOIO TTIOTOKA Yepe3 ra3oBblid IPOMEXXYTOK AYTH

ITpu Ka>kjOM Tepexo/ie IepeMeHHOr 0 TOKa uepe3 HyJb KaToJ, U aHOJ, MeHSIF0TCSI MeCTaMH
Y IPOMCXO/IUT YaCTUYHAs JeMOHU3aLUsI Ta30BOM CMecU

Bricokasi TemriepaTypa cTosi0a Ayry Mo/iiep>KMBaeTCsi B OCHOBHOM B pe3yJibTare
YOPYTUX COy/lapeHui 3JIeEKTPOHOB C MOJIEKY/laMU M aTOMaMH rasa

+ITo 3akony /I>xoynsi-JleHlja B UHTerpajbHOM (hopMe 3/1eKTprueckasi SHeprus,
BbIZle/isieMasi B TI0C/ie/loBaTe/IbHOM 3/1eKTPUUeCKOl 1ienu U ripeobpa3yeMasi B TEIVIOTY,
OyzeT HaubOoIbITIeN Ha yJacTKe 1[eTH C O0BIINM 3/IeKTPUUeCKUM COTTPOTHBI/IEHUEM, T.€.
B ra30BOM MIPOMEKYTKe



Tabmna 9 — Kputepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kog u KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
HavMeHOBaHUe (yacTu KOMITeTeHLMH)
WH/JIMKaTopa Ha 0a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
NOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OLIeHKE COOTBETCTBYET OL|eHKe
KOMIIeTeHLIUU «yIOBJIETBOPUTETBHO «XOpOLI0» «OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL[H) MaKCHUMaJIbHOTO Oaj/ula | MakCMMasbHOTo 6ania MaKCHUMaJTbHOTO Oasia
NA-1yk-1. B/Ia/leeT MaTepraioM T0 CYILIeCTBY OTBeUaeT | IPUHMMaeT aKTUBHOE
AHanu3upyet 0 Teme, HO Ha MOCTaB/IeHHbIE ydacTue B XO/ie IPOBe/IeHUsI
npobieMHY10 VICTIBITHIBAET BOMPOCHI, HO MIPAKTUUECKOI 0 3aHATHS,
CUTYaL1IO KaK | 3aTPYJHEHUs B TIOMCKe | [IOIMycKaeT MPaBUIbHO TOHUMAET
CUCTEMY, BbISIB/ISISI €e | U aHam3e HETOUHOCTH TpH CYLJHOCTb BOIIPOCOB U
COCTaBJISIFOL[1e U | uHopmaLuu AJis W3/I0)KeHWY OTBeTa Ha | MOJIHO U3JlaraeT OTBeT Ha
CBSI3U MEXJY HUMU pellieHus TI0CTaB/IeHHOW | BOMPOC, BOIIPOC, CII0cObeH
NA-2yk-1. 3ajaud, YZ,0BJIETBOPUTE/IBHO OCYLLeCTB/IATh
OcymiecTBinsieT OCYILIeCTBJIEHUIO rOTOB OCYLIeCTB/ATh | MIOWCK U aHaInu3
TIOMCK BApUAHTOB | MOMCKAa BapUAHTOB MOMCK U aHaJu3 vH(MopMaLuu Jjis pelleHust
pelleHust pellieHus TT0CTaB/eHHOW | UH(OpMaLUU [/ MOCTaB/IeHHOW 3a/lauH,
MOCTaB/I€HHOU npo0/IeMHOMN CUTYyalliH, | peleHust OCYILLeCTBJISITb MTOMCK
nipobieMHOM B OTpe/ie/ieHnH B MOCTaB/IEHHOW 3a/lauM, | BApUaHTOB pelleHts
CUTyallud Ha OCHOBE | paMKax BbIOpaHHOTO OCYIIeCTBJISITh TIOUCK | TIOCTaB/IEHHOM MPOO/IeMHOM
JIOCTYTTHBIX asropyMTMa BOIPOCOB BapUaHTOB pelleHus CUTYaL[1H, OTIpe/le/isiTh B
VICTOUHUKOB MO/I/IEXKALUX MOCTaB/IEHHOU paMKax BbIOpaHHOT'O
vH(opMaLu JabHenIen po0/IeMHOM aJIropyMTMa BOIIPOCOB
NA-3yk-1. pa3paboTke u CUTYyaL1Hy, MO/I/IEeXKALMX JanbHenIIen
OmnpenensieT B nocaeAyroLen OTIpe/IeNIATh B paMKax | pa3paboTKe U
paMKax BeIOpaHHOTO | pa3paboTKe cTpaTernyd | BbIOpaHHOIO roceyrolei pa3paboTke
aropuTMa BOMPOCHI | AOCTHKEHUS aJrOpUTMa BOMPOCOB | CTpaTeruu AOCTH)KEeHUS
(3amaum), MOCTaB/IEHHOW LIe/IM KaK | MOAJIeXall{ux MOCTaB/IEHHOM L[e/Ih KaK
roJyieskargye MOC/1eI0BaTe/IbHOCTH JlambHeuIen MOC/1eI0BaTe/IbHOCTH
JlanbHeu1en 11aroB, MpeBUs pa3paboTke U 11aroB, Mpe/iBUAS pe3yibTaT
pa3paboTke. pe3y/bTaT KaKA0ro U3 | MoCaeAyroLen Ka)X/I0r0 M3 HUX U
[TpeasiaraeT criocobbl | HUX U OLleHWBaHUs pa3paboTKe cTpaTernu | OLeHUBaHUs BIUsSHYE Ha
HX pelleHus B/IMSIHUE Ha BHEIIHee JIOCTYKeHUSsT BHeILIHee OKpPY>KeHue

N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/J0BaTeIbHOCT
b I11aTOB, MPe/IBU/IS
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TEXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHusanuu

OKpY’KeHHe
TJIaHUpyeMOou
JlesiTeJTbHOCTH U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JlesiTeNIbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHOU
opraHu3alu

TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJjoro 13
HUX U OLIeHUBaHUSI
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

TIJIaHUpyeMOou
JlesiTelIbHOCTH U Ha
B3aIMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JlesiTeJIbHOCTH, CcriocobeH
OT/IMYHO pa3pabaThIBaTh
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHU3al[uu U
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHOU
opraHu3alu




Tema 8. OcHoBHbIe HamnpaB/ieHHsi COBPeMEHHBIX HAay4HbIX MCC/Iel0BaHUM B
00/1aCTH Ce/IbCKOX03:ANCTBEeHHbBIX 3/IEKTPOTEPMUYECKHUX YCTAHOBOK

Bonpock 1A cobecegoBaHuA:

1. [TepeunciiuTe CUCTEMbI rOpsTYero BOJOCHAOKeHUs

2. Knaccudukaiys cucteM ropsiuero BoJjoCHabkeHUst

3. Kakue cructemMbl UMeIOT HaWTyulllie TeXHUKO-9KOHOMUUeCKre TIoKa3aTenu U
noyemy?

4. KakoBa CyIIHOCTb (hr3UuecKuX sIBJIeHUH, JIeXKalluX B OCHOBe
TEPMO3/IEKTPUUYECKOT0 HarpeBa U OXJIaXK[€HUS?

5. TTouemy [i71s1 U3TOTOBJIEHUS] TEPMO3JIEMEHTOB UCTIO/B3YIOT Pa3HOPO/HBIE TI0
(bH31MUeCKUM CBOKCTBAM TOTYTIPOBOAHUKU?

6. B Kakux pe>krMax MOKeT paboTaTh TepMO3/IeKTpHUUeCKHi TpaHCPOpPMAaTop
TEeTUIOThI, KAKUMU SHepPreTHYeCKUMH TI0Ka3aTeIsIMU TIPU 3TOM OH XapaKTepU3yeTCs?

7. KakoBbl (pr3nuecKrie PUHIIMITHI 37IEKTPOHHOT-/Tyu€eBOT0, /Ia3epHOT0 U HOHHOTO
criocoboB HarpeBa. Ob1acTyl IpUMeHeHMs.

Bblbepume o0uH npaguabHbIll 6apudHm

Bbi0epuTe 0C00€HHOCTH, He OTHOCSIIMECS K TEXHO/I0THYEeCKHM 0CO0eHHOCTAM
3/1IeKTPOHHO-/Iy4eBOro HarpeBa:

BrIcoKast KOHLIeHTpaLus MoiHocty (1o 104 Br/m?)

+HarpeB MaTeprasioB B BO3Jyxe

BhImosTHeHre COBpeMeHHbIX TePMUUeCKUX Ofepaliuii Ha MUKPo/ieTalsX (MUKPOCXeMbl U
T.J.)

BrbimosTHeHre TepMUUeCKUX orepaljviii C XMMUUeCKU aKTUBHBIMU U TYTOTIJIaBKUMU
MaTepuanamMu (BosibdpaM, Moib/ieH, HIoOuH 1 Jip.)

Bri0epuTe crioco6 3/1eKTpOHarpeBa UCIMO/Ib3yeMblil B HOBEHIITUX
BBICOKOUYACTOTHBIX MIaCcTepU3aTopax MOJIOKa:

VHAyKIMOHHBINM HarpeB (TOKU BBICOKOW YaCTOTHI)

[visnekTpruecKuii HarpeB (TOKA CBEPXBBICOKOUW YaCTOTHI)

+WHppakpacHbili HarpeB (TOKU MOSIpU3al[iy TIPU COTJIaCOBAHUU CITIEKTPOB)
JlazepHbiii Harpes (Tipy Bo30y>KaeHUM WH(PPAKPACHOTO CIIeKTPa U3/TyUYeHuUs )
Bbi0epuTe 0C00€HHOCTH, He OTHOCSIIMECS K TEXHO/I0THYEeCKHM 0CO0eHHOCTAM
Jia3epHOro HarpeBa:

HauBeICILas MI0THOCTL MOILHOCTH, M3BeCTHas Ha 3emie (ropsagka 102 Br/m?)
B03MO>XXHOCTb OCYI111eCTB/IsITh OeCKOHTaKTHBIM HarpeB Te/l Ha PaCCTOSTHUU
MexaH13Mbl TEMJIOBOT0 UM XUMUKO-(HU3UUeCKOT0 BO3/IeHCTBYSI Ha MOJIEKYJ/IIPHOM
yPOBHe MpHY B3aUMOJENCTBUM C K/IeTKaMy OMOI0rMueCcKUX 00BbeKTOB OCYIL[eCTBISIFOTCS
B BO3JyXe

+Jla3epHble BO3/IeHCTBYS OCYILIECTB/ISIIOTCS B BAKYyMe U COMTPOBOXK/Iat0TCS
PEHTreHOBCKUM U3/1yueHueM MpPU HeBO3MOXKHOCTH BO30Y KAeHHsl MHPPaKpacHOTO
CIeKTpa U3/TyuyeHust



Boi0epure ¢u3nueckue siB/ieHNs, Jie)Xallliie B 0CHOBe CO3/aHUsA HOBEHMIIHUX
TePMO3/IEKTPUYECKHX MO/IyNPOBOJHUKOBBIX TPaHC(opMaTOpOB TeIUIOTHI:
Bo3HUKHOBeHHEe KOHTaKTHOW Pa3HOCTH MOTEHLUAJIOB B CIasX ABYX Pa3HOPOJHBIX
npoBoJHUKOB (3 dekT 3eebeka — BO3HUKHOBEHHE TEPMO3/IC)
HarpeB ogHoro cnast TepMo3emMeHTa U OXJIaXKeHre APYroro npy MpoTeKaHUuU
MOCTOSTHHOT'O TOKA B 3/IeKTPUUECKOM 1ienu ¢ TepMo3sieMeHToM (3¢ dekT [lenbre)
DNeKTPOHHAs U [IbIPOYHAasi TPOBOJUMOCTh MOJTYTIPOBOAHUKOB, UMEIOIIHUX
COOTBETCTBEHHO OTPULIATE/IbHOE U M0JIOKUTE/IbHOe 3HaueHus1 K03 PUuiieHToB
TePMO3/C
+B ocHOBe nexxat Bce BbillleNiepeurc/ieHHbIe sIBJIEHNSI COBMECTHO
Jinsi opgHO(a3HOM 3/IEKTPO/JHOM CHCTEeMbI A0CTaTOYHO PAaCCUMTATh U OMMyCTUTh B
0ak c Bo/10¥1 iBe MapaJl/ie/ibHbIe IVIAaCTHUHBI, M0/[COeJMHEHHBbIEe K MUTAKOIIEN CeTH.
B npoMexyTKe MeXXAly IJIaCTHHaMH BO/ia 0yJeT HarpeBaThCs MPOTEKAKII[UM
ToKOM. Ormipejie/inTe KOJIMYECTBO Napa’/iie/IbHbIX IVIACTUH /IS MOIyYeHus:
Tpex(¢a3Hou 3/IeKTPOAHOM CUCTeMbI MPU CHMMETPUYHOM Harpy3ke (a3 Ajis cxeMbl
Ccoe/IMHeHUs1 Harpy3KH B «TPeyroJIbHUK»:
ABe;
Tpu
+YeTtsIpe
[Iate
Bbi0epuTe 0C00€HHOCTH, He OTHOCAIHECS K TeXHO/I0THYeCKHM 0CO0eHHOCTSIM
HOHHOI0 JJIeKTPOHarpeBa:
I[Tpotuiecchbl aAnddy3HOro MOBepXHOCTHOTO YIIPOUHEeHUs1 (a30TUpOBaHue, lleMeHTallvs U
[p.) [leTasier Ce/IbCKOX035IMCTBEHHOM TeXHUKHU, UHCTPYMEHTA U JIP. TIPOTEKAt0T TIPU
ckopocTty Auddy3un KOHOB B MeTaJll, TIPeBbIIIal0Iell CKOPOCTh OCaKJeHHUsl NOHOB
[Tpou3BOAMTE/NLHOCTL HOBEHIIIMX YCTaHOBOK MOHHOTO HarpeBa OoJsiee uem B 10 pa3
BbIIlIe TI0 CPaBHEHUIO C XUMHUKO-TepMuUeckoii 00paboTKO# B Myla3MeHHBIX Tledax Mpu
CYLL[eCTBEHHOM CHMKEHHH SHepro3arpaT U MOBbILIEHUsI KaueCTBeHHbIX MOKa3aTesien B
1,5—-5pas3
+ 1711 BO30Y KZieHUs 1/1a3Mbl UCITO/Ib3YIOT UCTOUHMKU ITepeMeHHOI0 TOKa BbICOKOM
YaCTOTHI C BBIXOAHBIM HarpsbkKeHUeM 10 HeCKOJIbKUX JeCSTKOB BOJIBT
[Tpotiecchl TOBEPXHOCTHOTO MOKPHITHS META/I/IOB IyTeéM MOHHO-TI/Ia3MEeHHOT0
HarbIeHUs IPOUCXOAAT MPU CKOPOCTU KOH/IeHCallu MOHOB, MpeBbIlatolell CKOPOCThb
ux 1udQy3HOro B3aUMO/1eHCTBUS C MOZJI0XKKON
KakoB xapakTep nmepexo/jHOro npoiecca u3MeHeHUs1 TeMIiepaTypbl BO BpeMeHH
IPH HarpeBe 00beKTa //isi uAea/TM3UPOBAHHOIO C/Iyyasi (Te/I0 0JHOPOHOE C
MOCTOSIHHO y/Ie/IbHOM TeN/I0eMKOCThI0 H 0eCKOHeYHOH TeIIoNnPOBOJHOCTHIO U /IP.)
MPHU 0TCYTCTBUU NMOTEPbh MAacChl WM NMOTePh 3HEPIryH B OKPYKAKILYI0 Cpey B
npoiecce HarpeBa, Mpy NMOCTOSTHHOM 3HAaYeHUH JHEPruM B eJMHHI]Y BpeMeHH,
MOABOAMMOM K 00BeKTY /I/Isl U3MEeHEeHHUs ero Teri0co/iep>KaHus, U MPU HyJIeBbIX
HAYa/IbHBIX YC/IOBHAX?
TemmnepaTypa o0beKTa 10 IKCTIOHEeHTe BO3pacTaeT
TemmnepaTypa Bo3pacTaeT 1o napabosie
+TemriepaTypa pacTeT 0 JUHEUHOMY 3aKOHY
CHauasia TemriepaTypa pacTeT 110 rapaboJie, a 3aTeM I10 SKCIIOHEeHTe 10
YCTaHOBUBILIETOCS 3HAUeHUsT
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IIlecTh 0MHAKOBBIX TPYOUaThIX 3/1eKTPOHarpeBareneid (TOHoB) coeguHeHbI B
ABOIHOM TPeyro/bHUK. OnpeesiuTe H3MeHeHHe YHePruM MoTped/isaeMoi B
eANHNLYy BpeMeHHU U3 CeTH NMPU UCYe3HOBeHUH HanpshKeHusi OAHOH u3 (da3s:
OHeprusi B eIMHULY BpeMeHH, oTped/isiemast U3 CeTU He U3MEHUTCS

OHeprusi B e/IMHULy BpeMeHH, oTpedsisieMasi U3 CeTH, MPU MCUe3HOBEHUU HaTIPSKeHUs
O[HOI U3 Tpex (a3 Bo3pacTaeT B ~'3 pasa

DHeprus B e[UHULY BpeMeHH, IoTpeliseMast U3 CeTH yMEHBIIUTCS B ~/2 pasa
+3DHeprus, ToTpeb/isieMast U3 CeTH B eIMHUIy BpeMeHH, YMEHBIIIUTCS B 2 pa3a
YkaxuTe XapaKTepHYI0 0C00eHHOCTh HH(PAKPACHOr0 HarpeBa 1o CpaBHEHHIO C
KOHBEKTHUBHBIM HarpeBoM:

3aKOHBbI TeI/I0BOro usayuyeHus Tes [1nanka v BuHa ne)xaT B 0CHOBe MH(paKpaCcHOTO
HarpeBa, a 3aKOHbI TeryIoBoro u3nyuenus ten Credana-bonbiimana u Kupxroga — B
OCHOBe HarpeBa U3ay4eHreM

+CneKTp U3ny4yeHusi MICTOYHUKOB MH()paKpaCHOT0 HarpeBa COOTBETCTBYET ONTUYECKUM
XapaKTepUCTUKaM HarpeBaeMbIxX Tejl B UH(PpaKpacHOU 06/1acTH, WM IPYTUMU CJIOBaMH,
M3JlydaTe/ibHble XapaKTePUCTUKU U3TydaTesss COOTBETCTBYIOT TOTJIOIIATe/TbHBIM
XapaKTePUCTUKaM HarpeBaeMbIX TeJl

VIHTeHCHMBHOCTb HarpeBa U3/yuyeHHEeM Ha MOPS/I0K BbIllle MHTEHCUBHOCTH
MH(PAKPaCHOro Harpesa, 0cobeHHo npu BeICOKUX (1200 °C u BeIIIe) TemmepaTypax
M3/TyJaTesist

J171s1 HarpeBa YMCTOrO BO3/lyXa MOYKHO MPUMEHUTh UH(GPaKpaCHbIM HarpeB, a He HarpeB
U3/TyuyeHueM

Tepmo3/1eKTpUUeCKNi HarpeB — 3TO:

Harpes Tes ¢ nomouso TOH

HarpeB Bo/ibl B MUKPOBOJIHOBO! T€UU

HarpeB cTa/ibHOl 3aroTOBKY B UHJYKTOpE

+HarpeB cnast AByX pa3HOPOJHBIX MaTepUaioB

TepmosieKTpUuecKue rpeodpa3oBaTe/ii MOXXHO MPUMEHSATH [IJIf:

To/IbKO [J19 HarpeBa TeJl

TosibKO [i/151 HarpeBa v OXJIaXKAeHUsI TeJl

+]171 HarpeBa OXJIaXKJeHUsI U BbIDAOOTKM 3/1IeKTPOIHEPTrUur

ToJbKO [/151 OXaXKJeHUs Tes



Tab/mna 10 — Kpurepun o1jeHKH c()OpMHUPOBAHHOCTH KOMITETeHIIUH

Kox u Kputepuu orieHUBaHUs1 CHOPMUPOBAHHOCTH KOMIETEHLIUH
HauMeHOBaHUe (YacTy KOMIIeTeHIUH)
WH/IUKaTOpa Ha 0a30BOM ypOBHeE Ha TOBBIIIEHHOM YPOBHE
JIOCTH)KEeHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLIeHKE COOTBETCTBYET OL|eHKe
KOMIIETeHI[UH «Y/IOBJIETBOPUTEILHO» «XOpOIIIO» OTJIAYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETeHL1M) MaKCHUMa/ILHOIO 0asiia | MakCUMaJIbHOro basia MaKCUMaJIbHOro Oasia
NO-1yk-1. B/IajleeT MaTepHajioM TI0 CYIL[eCTBY OTBeYaeT | IPUHHUMAET aKTHBHOE
AHanmsupyet 10 Teme, HO Ha [10CTaB/IeHHbIe ydyacTHe B XO/ie TIPOBeZIeHUs
po6IEMHYIO VICTIbITHIBAET BOITPOCKI, HO MIPAKTUUECKOT'0 3aHSATHS,

CUTYal[1I0 KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLIME U
CBSI3U MEXIY HUMU

N-2yk-1.
OcymiecTBiisieT
TOMCK BapUAHTOB
pelLieHus
IIOCTaB/IEHHON
TIpoOIeMHO
CUTYyal[i1 Ha OCHOBE
JIOCTYTIHBIX
VCTOYHUKOB
vH(opMaL1

NA-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOT'O
aJIroOpyUTMa BOTIPOCHI
(3apaun),
noJijiexatye
JaybHeu e
pa3paboTke.
[pepsiaraeT crioco6bl
WX pelleHust
N-4yk
Pa3pabaTbiBaet
CTpaTeruro
JIOCTYKeHUsI
TIOCTaB/IEHHOM 1]e/T1
Kak
T0C/Ie/J0BaTeIbHOCT
b 111aroB, Mpe/IBU/Is
pe3y/ibTaT KaX/A0ro
13 HUX U OL|eHUBast
UX B/IMsIHUE Ha
BHeIIIHee OKpYyKeHue
TIJIaHUpyeMou
JlesiTeTbHOCTH U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
JlesiTeIbHOCTH
Hﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TriepCrieKTUBHbIe
T7IaHbl U
TEXHOJIOTHU B
obnactu
MeXaHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeJIbCKOXO035IMCTBEHH
Ol opraHusanuu

3aTpy/IHEHUS B TTOUCKe
Y aHa/uM3e
vH(bopMaLu AJist
pellieHUst TT0CTaBIeHHOU
3a7auy,
OCYIL[eCTB/IEHUIO
TOMCKA BapUaHTOB
pelLeHUst TT0CTaBIeHHOU
npo0J/IeMHOM CUTYalUH,
B OTIpe/le/IeHUH B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCOB

13 (0) 0 (101170
JayibHeuIen
pa3paboTke U
nocaeAyroLen
pa3paboTKe cTpaTeruu
JIOCTYDKEHUST
TIOCTaB/IEHHOM 118/ KaK
T0C/IeJ0BaTeTIbHOCTH
111aroB, TIpeABU/Is
pe3y/bTaT KaKJoro 13
HUX U OL|eHUBaHUS
B/IMSTHYE Ha BHEIITHee
OKpY’KeHHe
TJIaHUpyeMOou
JlesiTeJTbHOCTH U Ha
B3aMMOOTHOIIIEHHUS
YUYaCTHUKOB 3TOU
JesITe/TbHOCTH,
y/IOBJIETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
TepCreKTUBHbIE T1/IaHbI
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTH3aIuu
TIPOLIECCOB B
CeIbCKOXO035IICTBEHHOU
opraHu3alu

JIOTTyCKaeT
HETOYHOCTHU TIpU
W3/I0)KeHWH OTBeTa Ha
BOTIPOC,
y/I0B/IETBOPUTEJTLHO
TOTOB OCYIIECTBJISITh
TOMCK U aHAJTU3
vH(popMaLuu J1st
peliieHust
TOCTaB/IeHHOW 3a/auM,
OCYILIeCTB/ISITh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/IEHHOU
po0/IeMHOM
CUTYaLUH,
oripeiesisiTh B paMKax
BLIOpAHHOTO
aJiroOpyMTMa BOIIPOCOB
TIO/|/TeKal[X
JlaJIbHeuIen
pa3paboTke U
NoC/Ie oL e
pa3paboTKe cTpaTeruu
JIOCTYKeHUs
TIOCTaB/IEHHOM 1]e/T1
Kak
TI0C/Ie/[0BaTeIbHOCTU
I11aroB, MpeABU/Is
pe3y/bTaT KaXkJjoro 13
HUX U Ol[eHUBaHUS
B/IMSIHYE Ha BHeIlIHee
OKpY>KeHue
TIJIaHUpyeMOu
JlesiTeTbHOCTU U Ha
B3aUMOOTHOIIIEHUSI
YUaCTHUKOB 3TOU
J1esiTeIbHOCTH,
yJIOB/IETBOPUTETHHO
criocobeH
pa3pabarbiBaTh
NepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUX
B 0bslactu
MeXaHHW3aluu U
aBTOMaTH3aLuU
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHO
11 opraHu3aium

MPaBUJILHO TIOHUMAEeT
CYIITHOCTb BOTIPOCOB U
TIOJTHO M3/1araeT OTBET Ha
BOIIPOC, CII0cObeH
OCYII[eCTBJISATh

TIOWUCK U aHan3
vHGbOpMaIVU JJis PerieHust
TIOCTaB/IeHHOM 3a/auw,
OCYII[eCTBJISATh TIOUCK
BapUaHTOB PellleHus
TIOCTaBJ/IEHHOW TIPOOJIEMHOM
CUTYaLUH, OTIPeJIeJIsTh B
paMKax BbIOpaHHOTO
aJITOPUTMa BOTTPOCOB
ToZI/IeXKaluX JaabHemIein
pa3paboTKe U
noceyrolei pa3paboTke
CTpaTeruu JJOCTHXKEHUS
TIOCTaB/IEHHOM 118/ KaK
10C/1e/I0BaTeTbHOCTH
I11aroB, NpeBU/Isl pe3y/IbTaT
Ka)K/IOTO U3 HUX U
OLIeHWBaHUs B/IUsTHUE Ha
BHeIIIHee OKpYyKeHue
TiJIaHUpyeMOou
JIesITeJTbHOCTH U Ha
B3aIMOOTHOIIIeHHSI
YYaCTHUKOB 3TOU
JlesiTeJTbHOCTH, CcriocobeH
OT/IMYHO pa3pabaThIBaTh
TiepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHHU3al[uy 1
aBTOMaTU3aLUU TIPOLIECCOB
B CeJIbCKOXO3MCTBEHHON
opraHu3alu




2 OHEHUBAHME IITMCBbMEHHbBIX PABOT CTYJEHTOB,
PEI'JTAMEHTUPYEMBIX YYEBHbBIM IIVTAHOM*

[TucbrMeHHBIE paboTbl CTYZleHTOB o JUCLIUTIIHE «3ONeKTpOTeXHOIOTUU u
3/IeKTPOTEXHOJIOTMUECKHe YCTAaHOBKMA B arporpOMBIIUIEHHOM KOMILIeKCe» YueOHbIM I1JIaHOM He
NpelyCMOTPEHBI.

3 OIIPEAEJIEHUE PE3YJIBTATA
IMPOME)XXYTOUYHOU ATTECTAIITN
dopMa NMpOMEe)XyTOUHOM aTTeCTalK M0 JUCLUTI/IMHE 5K3AMEH.

OLOEHOYHBLIE MATEPHUAJIBI 1 CPEACTBA [JIA ITIPOBEPKU
C®OPMMPOBAHHOCTU KOMIIETEHIIUIA

YK-1 Cnioco6eH oCyIeCTB/IATh KPUTHYECKUH aHa/IN3 P00/ IeMHbBIX CUTyaLlil Ha
OCHOBe CHCTeMHOT0 M0/{X0/1a, BbIPAa0aThIBaTh CTPATErHI0 /IeHCTBUM

3aiaHus 3aKPbITOr0 TUIIA

BbiGepume 00uH npasu/ibHbIU 8apudaHim omeema

KakoB xapakTep nepexo/fHOro npoiecca u3MeHeHUs1 TeMIlepaTypbl BO BpeMeHH
NPH HarpeBe 00beKTa /ISl HAea/IM3UPOBAHHOIO C/Tyuas (Te/I0 OAHOPOHOE C
MOCTOSIHHO y/Ie/IbHOM TeN/I0eMKOCThI0 U 0eCKOHeUYHOH TeIIoNnPOBOJHOCTHIO U /IP.)
MPHU 0TCYTCTBUU NMOTEPbh MAacChl WIH NMOTePh HEPIryuH B OKPYKAKILYI0 Cpefy B
npoijecce HarpeBa, Mpy NMOCTOSTHHOM 3HAaYeHUU YHEPruM B eJMHUI]Y BpeMeHH,
MOABOAUMOM K 00BEKTY /I/Isl U3MEeHeHHs ero TeI/I0Co/iep)KaHus, U MIPH HYJIEBBIX
HAYa/IbHBIX YC/IOBHAX?
TemmnepaTypa o0beKTa 10 9KCTIOHEeHTe BO3pacTaeT
TemmnepaTypa Bo3pacTaeT 1o napabosie
+TemmnepaTypa pacTeT Mo JUHeHHOMY 3aKOHY
CHavasia TeMmriepaTypa pacTeT Ti0 Tiapabosie, a 3aTeM TI0 3KCIIOHEeHTe [0
YCTaHOBUBILIETOCS] 3HAUEeHUS
YKaxkute rpavk nmorpedsieHUs 3/IEKTPOIHEPrU U ropsiueii BOAbI, UMeIOIIH
HaUXyAIIHe TEXHUKO-9KOHOMHUeCKHe MoKa3aTe/H:
ONeKTPOBOIOHArpeBaTe/d U OTOTIUTe/IbHbIE YCTAaHOBKY aBTOMaTHUeCKU paboTaroT B
TOJTHOCTBIO0 aKKYMYJISILIMOHHOM PeXXUMe B HOUHbIe Uachl «TIpoBajia» rpaduka
3/IeKTPUUECKUX Harpy3oK, a TOpsiuyio BoAy pa3buparoT 1o Mepe HaflobHOCTH B
oCTa/lbHOEe BpeMsi CyTOK
ONeKTPOBOIOHArpeBaTe/d U OTOUTe/IbHbIE YCTAaHOBKY aBTOMaTHUeCKU paboTaroT B
YaCTUYHO-aKKyMY/ISILMOHHOM peXX1Me, KOr/la CyTOUHOe KOJIMYeCTBO BOZIbl HarpeBaloT B
HOUHbIe 1 B IHEBHbIE YaCbl MUHUMAJTbHOM 3arpy3Ku 3/ieKTpoceTei
DeKTPOBO/IOHarpeBaTe/id U OTONUTe/IbHbIe YCTAHOBKU BK/IFOYAIOT 10 Mepe
Heob6X0AUMOCTH TI0 CBOOOAHOMY TpaUKy
+3DJIeKTPOBOZIOHArpeBaTe/iM U OTONUTeTbHbIe YCTAaHOBKM BK/IHOUAIOT B pabOTy B Uachl
MaKCHMaJIbHOU 3arpy3KHy 3/1eKTPUUeCKUX ceTel
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BHAHHI/IH OTKPbLITOI'0 THUIIA

laiime pa3zeepHymbiii omeem HaA 80Npoc

Kakoii cioco0 siB/isieTcsi HauboJ1ee MpueMJIeMbIM /I/Is1 000rpeBa MOPoOCAT-COCYHOB U
LBIIVIAT B X0/I0/iHOE BpeMs roja?

IIpasunbHbili omeem. CaMbIM ONTHUMaNbHBIM Oy[eT WUCI0/ib30BaHUe criocoba
uH(ppakpacHOro HarpeBa. IlpuMeHeHuWe WH(paKpacHOro oOsyueHusi Asi oborpeBa
MOJIOJHSIKA B XOJIOJHOe BpeMs ro/Jla OCHOBAaHO HAa TPOHUMKHOBEHHWU ero B KOXYy U
TIOJIKOKHbIe TKaHU >XUBOTHOrO, rae MK u3nydyeHue mpeBpaljaeTcs B TeruioBoe. Pexxum
oborpeBa >XMBOTHBIX 3aBUCHAT OT BO3pacTa, BHja HCTOUHMKOB WK wusnydenuss u
TeMIlepaTypbl IOMeLLeHHs.

YT0 TaKoe 3/IeKTPOJ/IM3 U I'je OH NpUMeHseTcsa?

INpaguabHbili omeem. DJIeKTPOIU3 — (PUINKO-XUMUUECKUU TPOLeCC, COCTOSIIUN B
BbIZIEJIEHWA Ha 3JIeKTPOZAaX COCTaBHBIX YacTed pPaCTBOPEHHBIX BelleCTB WIHA [IPYTHUX
BeLL[eCTB, SB/SIOLIUXCS Pe3y/JbTaTOM BTOPHUYHBIX peakLUi Ha 3/1eKTpPoJax, KOTOPbIA
BO3HUKAeT TIPU TIPOXOXKJAEHUM 3JeKTPUUeCKOr0 TOKa uepe3 pacTBOp JMOO pacriaB
3JIEKTPO/IMTA. JJEKTPOJIM3 HWCIIO/b3yeTCsl [/Is1 MOKPBITHUS OJHUX MeTal/IoB JPYTUMH,
Haripyumep 30JI04YeHNe WU MeJJHEHHeE.

Kakoe ycTpoiCcTBO ONITHUMA/IBHO MOAXOJUT /ISl CO3/laHUSA HEOOXO0ANMBIX AJIA
pacTeHui, JKUBOTHBIX Y NITUIbI TeMIIePaTyPHBIX Pe)KUMOB Ha )KUBOTHOBOAYECKHX
(hepmax, B 0BOIEXpPaHW/IMIIAX, TEIUTHLAX, NTHIle(adpUKax?

IMpasunbHbili omgem. OnTuManbHbIM OyZeT WCIO/b30BaTh 37eKTpoKaaopudepHbie
yCTaHOBKU. [IpuHIIMI paboThl ANIEKTPOKATIOPUPEPHBIX YCTAHOBOK 3aKJIIOYAETCS B TOM,
YTO 3a0MpaeMblii IPUTOYHBIN HAPYKHBIA BO3AYyX MPOXOAUT Yepe3 deKTpokanopudep, B
KOTOPOM OH TMOJOTPEBAETCS, U MOJACTCS LEHTPOOEKHBIM BEHTHIIATOPOM B CHUCTEMY
BO3/IyX0BOJIOB. [[ns1 Gonee paBHomepHOoro o6ayBa TOHoOB, anekTpuueckuil kanopudep
PacIiOIOKEH CO CTOPOHBI BCACBIBAHUS BEHTHIISITOPA.

B ueM COCTOMT NPHHIUII AKTUBHOI'0 BEeHTU/IUPOBaHUA?

IMpasunbHbili omeem. ITO TIPUHYAUTENbHOE TMPOJAYyBaHHWE BO3AYyXOM HeEMOJBHUXHO
XPaHSALIUXCA MacC CeJbCKOXO3IMCTBEHHOM TpoAyKUMU. [IpyuMeHsieTcs akKTHWBHOe
BEeHTW/IMPOBAHWE TIPM XPaHEHUU IIPOJOBOJILCTBEHHOIO U CEeMEHHOI0 3epHa, CeMsH
OBOLLHBIX M TeXHUYEeCKUX KY/IbTyp, KapTodess, caxapHOW CBEK/bl, CeMEHHUKOB
OBOLIHBIX KY/JbTYP U IPYTUX PaCTUTE/JbHbIX MaTepuanoB. J(PPeKTUBHOCTb aKTUBHOTO
BEHTU/IMPOBAHUS 3aBUCUT OT (PU3MUECKUX XapaKTePUCTUK KY/bTYpbl (CKBa)KUCTOCTH,
copbuyy, Terao- U TemIepaTypOlpOBOJHOCTH), €& COCTOsiHUS (BJ/IAYKHOCTH,
TeMIiepaTypbl, CTeleHW 3aCOPEHHOCTH), a TaKkKe OT TPaBWIbHO BbIOPAHHBIX
rapamMeTpoB 3TOro mnpuéma (yAe/lbHOM TOJauyd BO3[yXa, €ro TeMIlepaTypel U
BJIQ)KHOCTH). bBosbllioe 3HaueHWe uMeeT KOHCTPYKLMS BO3[yXOpacrpezeuTenbHOU
CUCTeMbl, KOTOpasi obecrieurBaeT PaBHOMEDHOCTb OMBIBAHMSI BO3[yXOM XpaHSIIeics
MPOAYKLMH.

[Tpu akTHBHOM BEHTHJIMPOBAHUU UAYT JBA Pa3HOHAIPABICHHBIX MPOLECCA!

MOJIaBaeMbIii BO3IyX OOOTramaeT KHCIOPOJOM MEK3EpHOBbIE WM MEKKIyOHEBbIE
IPOCTPAHCTBA, YTO CHOCOOCTBYET YCHJICHUIO JIbIXaHUS, TEIUIO- U BJIAroBblicseHus. B

pe3ynbTaTe aKTUBU3UPYIOTCS OMOXMMHMYECKME U (DU3MOJOTMYECKHE IPOIIECCHI,
MPOIYKIHUS - AEKOHCEPBUPYETCS;



M0JIaBaCMbIil  BO3AYX YCHJIMBAET NPOIECC HCHApEHUs BIArd W3 MPOAYKIIMH, OHa
OXJIAKIACTCS, OMOXMMHYECKUE PEAKIMU W JbIXaHUE 3aMEJUISIOTCS, BEHTHIIMpYyeMas
Macca KOHCEpBUPYETCH.

KakoB npuHIMn /1eficTBUA 3/IeKTPOTEN/I0OBOro Hacoca?

ITpasunbHbili omeem. TeroBOI HacOC — TeTIOBasi MalllHa, YCTPOMCTBO [i/is TilepeHoca
TEeTJIOBOM SHEPrUy OT MCTOUHMKA K MOTpeOuTe/nt0. B oT/mMuue OT caMONpOU3BOJILHOU
repe/iauu Terjia, KOTOpasi BCer/ia MpOMCXOJUT OT ropsiuero Tesa K X0J/I0JHOMY, TelyIoBOM
HAcoC TIEPEHOCUT Teryio B oOpaTHOM HaripaBieHud. [[nsi paboThl TErIOBOMY HAcoCy
HY)K€H BHeIlHWW WCTOUYHUK 5Hepruu. Haubosnee pacrpocTpaHéHHasi KOHCTPYKLIUS
TeI/JIOBOTO Hacoca COCTOMT U3 KOMIIpeccopa, TeryIOBOTO PaCIIMPUTE/IbHOIO K/laraHa,
ucriapuTesis U KOH/leHcaTtopa. TeryioHOCUTe/b, I[UPKY/JUPYIOIIU BHYTPU 3THUX
KOMITOHEHTOB, Ha3bIBAETCS XJ1a/lar€HTOM.

W3BecTHBIMM  MpUMepaMd  TeIVIOBbIX  HACOCOB  SB/SIFOTCS  XOJIOAW/IBHUKM U
KOHJUI[MOHepbl. TerioBble HACOChI MOTYT MCIIO/Ib30BaThCSA Kak /IJIi HarpeBaHusl, Tak U
A5 oxXaKaeHusl. Korjia TemioBol HacOC WCIOMb3yeTCsl [/l HarpeBaHUsl, OH peau3yeT
TOT >Ke TUI TePMOAMHAMHUUYECKOr0 [IUKJIa, YTO U XOJIOAWIBHUK, HO B TIPOTUBOIIO/I0’KHOM
HaTpaBJ/IeHHWH, BBICBOOOJK/Asi TEIVI0 B HarpeBaeMOM TIOMeI|eHMH U 3abupasi TeTuio U3
6o/ee X0JI0JHOTO OKPY’KaOII[eTo BO3AyXa

UTto Takoe TepMo3/ieKTpuueckuii 3¢ eKT U rae ero Mo)KHO UCIO0/Ib30BaTh?
IIpasunbHbili omeem. TepM0o3/1eKTPUUECKUI HarpeB Mpe/CTaB/isieT cO00M COBOKYITHOCTh
sIBJIEHUI, B KOTODBIX pa3HUI]a TeMIlepaTyp CO3ZaéT 3/IeKTPUUYeCKUW TOTeHI[Was, WIu
3/7IeKTPUUECKUM  TOTeHI[Maa  CO3/laéT pas3Hully TemmepaTyp. B coBpeMeHHOM
TeXHUYECKOM HCI0/b30BaHUA TEPMUH TIOUTH BCErjla OTHOCUTCS BMecTe K 3(dekTy
3eebeka, 3ddexTy IlenbThe U 3¢ dekty TomcoHa (TepMoO3/ieKTpHUUecKHe siBjieHUs). B
rocsie/lHee BpeMsi TePMO3/IeKTPUUECTBO TPUMEHSIeTCsS BCe IIMpe B TaKMX yCTPOMCTBAx
KaK MOPTaTUBHbIE XOJIOAWIbHUKH, KyJiepbl [/ HAalUTKOB, OXJIa[IUTeTN 3JI€KTPOHHBIX
y3/10B, YCTPOMCTBA COPTUPOBKM MeTa/UIMYeCKUX CIJIaBOB M T. [. B Hacrosiiiee Bpemst
eCcThb JiBe TJiaBHble C(depbl, B KOTOpPbIX TepPMO3JIEKTPUUECKHEe YCTPOMCTBA MOTYT
WCIIO/Ib30BaThCsA [/l TIOBbIIIeHUsT 3(h(EeKTUBHOCTH WCIIOMb30BaHUs SHEPruu W/WUIu
CHWKEeHHsI YPOBHSI 3arpsisHeHUsi: rpeoOpa3oBaHre O0TpabOTaHHOTO Teryia B TIPUTOJHYIO
J71s1 UCTIOJTb30BaHUST SHEPTUI0 U OXJIaXKIeHUe.

IToueMy MOCTOAAHHBIA TOK NPH HEMOCPEJCTBEHHOM MOjave Ha MNOBBIILAKINNU
TpaHcdopmartop He TpaHchopmupyercs?

IMpasunbHbili omeem. B ceTsX MOCTOSHHOTO TOKA OTCYTCTBYeT repeMeHHbI TOK, UTO
MIPUBOJUT K OTCYTCTBUIO W3MEHSIOIETOCs MarHUTHOTO TIOJisi, HeoOXOAWMOTO Jis
pabotel TpaHchopMaropa. IToCTOSIHHBIN TOK TIPOTEKaeT B OJHOM HarpaBJeHWW U He
CO3/laeT MarHUTHOTO TIOJISI C U3MEHSIOITercs: BeMurHol. TakumM 00pa3oM, MOCTOSTHHBIM
TOK He CrocobeH TmepefaBaTh SHEPrvi0 yepe3 TpaHC(HOPMAaTop, Tak KaK OTCYTCTBYeT
OCHOBHOI MexaHU3M IepeJiauil SHeprUu — repeMeHHOe MarHUTHOe TIoJ1e.



ITKoc-1 Cnoco0eH pa3padaTrbiBaTh NepCreKTHBHbIE IVIAHbI U TeXHO/IOTHH B
00/1acTH MexaHH3alUM ¥ aBTOMATH3aI[UM MPOI[eCCOB B Ce/IbCKOX03:AiCTBeHHOM
OpraHu3alnuu

3ajjlaHusA 3aKPbITOr0 TUIIA

Bbi6epume 00uH npasu/ibHbIU 8apudaHim omeema

C mnoBbIlIIeHHEM YacTOThI MPOTEKAKIero mno CTaJbHOMY MPOBOJAHHKY TOKa ero
3/IeKTPUYeCcKoe CONPOTHUB/IeHHE:

+ yBe/JIMUMBAETCS

yYMEHbIIIaeTCst

OCTaeTcsi HeM3MeHHbIM

yMeHbI1IaeTCsi TI0 KBa/IpaTUUHOM 3aBUCUMOCTHU

ComnporuB/ieHHe TMPOX0XKAEHUI0 TepPeMeHHOr0 TOKa CTajlbHOM TPYyObl M
COMPOTHBJ/IEHHE CTA/IBHOTO CTeP>KHSA 0AMHAKOBOI'0 MOMEPeYHOr0 CeYeHusl:

PaBHBI

COTIPOTHUB/IEHUE TPYObl OOJIbIIIE COTIPOTUBIEHUS CTEPIKHS

+ COTIPOTUBJIEHUE CTeP)KHSI 00JIbIlie COTIPOTUB/IEHUS TPYObI

COTPOTUBJIEHUE TPYObI B /IBa pa3a 0oJibllie COMTPOTUBI/IEHUS] CT@PKHS

3aiaHUsA OTKPBITOr0 THIIA

Jatime pazeepHympbiii omeem Ha 6onpoc

UYTo TaKoe KOPOHHBIHU pa3psj?

IIpaguabHbili omeem. KOpPOHHBIN pa3psii — 3TO CAMOCTOSITe/IbHBIM Ta30BbIN pa3psi,
BO3HUKAIOIIMK B Pe3KO HEOAHOPOAHBLIX TMOJSAX Y 3/1eKTPOJOB C OOMbILION KPUBU3HOMN
MOBEPXHOCTH  (OCTpHUSsi, TOHKMe TIpOoBoja). 30Ha BOMM3M TaKOro 3JeKTpoja
XapaKTepu3yeTcs 3HauuTeIbHO O60siee BHICOKMMM 3HaUeHHSIMU HaTPSPKeHHOCTHU TI0JIS TI0
CPaBHEHUIO CO CpPeJHUMH 3HAaUeHUsIMU [ijIsi BCero mpoMexyTka. Korja HanpsokéHHOCTD
MoJig JOCTUraeT MpefenbHOro 3HaueHWs (4 Bo3gyxa okoino 30 kB/cm), BOKpyT
3JIeKTpPOJia BO3HMKAaeT CBeUYeHWe, uMerollee BHJ, KOPOHBIL. [Ipy KOpOHHOM paspsije
VMOHU3ALIMOHHbIe TIPOLIeCChl TIPOUCXO/SAT TOMBKO BOIM3M KOPOHUPYIOIETO 3/1IeKTPO/ia.
Kak paboTaer HHyKI[HOHHbI! HarpeB MeTa//IOB?

Ilpasunbhbili omeem. WIHAYKIMOHHBIM HarpeB — 3TO HarpeBaHWe MaTepuasioB
3/IeKTPUUECKMMU TOKAMH, KOTOpble WHAYLMPYIOTCSI TepeMeHHbIM MarHUTHBIM TOJIEM.
CriejoBaTe/IbHO — 3TO HarpeB W3Ze/MiM W3 MPOBOJSIIUX MaTepuasaoB (TIPOBOJHUKOB)
MarHuMTHbIM T[10/IEM MHAYKTOPOB (MCTOYHUKOB I[1€PEMEHHOIO0 MAarHUTHOTO MOJIf).
VIHAYKIMOHHBIA HarpeB TIPOBOAUTCSA CJIEAYIONAM 00pa3oM. 3OIeKTPOITPOBOASINAs
(MeTanuyeckasi, rpayMTOBasi) 3aroTOBKa IMOMeIlaeTcsl B TaK Ha3biBaeMbId WHAYKTOP,
TIpe/ICTaBJISIONINM COO0M OAMH WM HECKOJIbKO BUTKOB MPOBOZA (Uallle BCero MegHOTO).
B wuHAyKTOpEe C TOMOLIBIO CIIeLUaJbHOIO TreHepaTopa HaBOAATCS MOLHbIE TOKH
pa3/iMuHol YacToThl (OT fJecsTKa 'l o HeckonbKux MI'1I), B pe3y/ibTaTe 4ero BOKPYT
VMHJYKTOpa BO3HMKAeT 371eKTPOMarHMTHOE Tojie. DJIeKTPOMarHuTHOe T10Jie HaBOJAWUT B
3aroTOBKe BHXDeBble TOKW. BHXpeBble TOKM pa30rpeBar0T 3arOTOBKY I0[, JelCTBUEM
JPKOyJieBa Teruia.

Kak paboTaer Ju3/IeKTpUYeCKHii HarpeB?
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IlpasunbHbili omeem. [AW31eKTpUUECKWM HarpeB — MeTO[, HarpeBa [AW3eKTPUUYECKUX
MaTepyaaoB BbICOKOUACTOTHBIM T€PeMEeHHBbIM 3jeKTpuueckuM mnosnem (TBY — Toku
BBICOKOW 4acTOThI; Auarna3oH 0,3—300 MI'1) unu snekTpoMarHuTHOUW BosiHOM (CBY —
CBepXBbICOKWe 4YacToThl; Auana3oH 0,4 — 10 ITu). TBU-HarpeB [Au3/IeKTPUKOB
OCYIIIeCTB/ISIETCST B KOHJeHcaTopaX, a CBU-HarpeB — B BOJHOBOZAX M OOBEMHBIX
pe3oHaTopax. HarpeB BbI3bIBaeTCd TOTEPSIMU Ha  JUIOJIBHYIO  MOJISIPU3ALIUIO
M3/1eKTPUKOB.OTIMUMTE/IEHOM 0COOEHHOCTBIO JM3/IeKTPUUECKOr0 HarpeBa SIB/SIETCS
00BEMHOCTD TeIIOBBIJe/ieHHs (He 00s3aTe/TbHO OTHOPOAHOI0) B HarpeBaeMoit cpezie. B
ciyuae TBY-HarpeBa TeruioBbiiesieHre 0ojiee OJHOPOJHO M3-3a OOMBILION TTyOMHBI
TIPOHUKHOBEHUSI SHePTUU B An3/eKTpUK; Ayisi CBY-HarpeBa xapakTepHa Masas ryybuHa
TIPOHUKHOBEHUSI W TOBEPXHOCTHBIM HarpeB, a TakKKe HeOAHOPOJHOCTb MpOrpeBa B
MPOCTPAHCTBE CTOSIUMX BOJIH; OJHOPOJHOCTb [JOCTWUTaeTCs 3a CUéT TeryIONpPOBOJHOCTU
Marepuarna.
Kak paboTaet 3/1eKTPO/{HbIi HarpeB BOAbI?
IIpasunbHbili omeem. Ilpoljecc HarpeBa B 3/IeKTPOBO/|OHArpeBarTesie 3/eKTPOJHOr0 TUIa
MIPOMCXOAUT MOCPECTBOM MPOTEKaHUs 3JIeKTPUUYECKOr0 TOKA uepe3 TelyIOHOCUTEb, 3a
CYeT 3/eKTPUYEeCKOro COTMPOTUB/EHUS] KOTOPOTO W MPOMCXOAUT HarpeB, MO 3aKOHY
IHxoyns-JleHiia. O@deKTUBHOCTh HarpeBa 3aBUCUT OT CBOMCTB TeIJIOHOCUTES.
[TponyckaHue mepeMeHHOT0 TOKa Hesb3sl Ha3BaTh 371eKTPOM30M, TaK KakK MPOUCXOAUT
JUIIh MOHU3AIUS >KUAKOCTH, KojleOaHHe MOHOB C ITPOMBIIIIEHHOM yacToToit 50 I'epiy u
HarpeB >XUAKOCTU (3/IEKTPOJIU3 Y MEepeHOC MaTepuasa 3/IeKTPOAO0B MPOUCXOJUT TOIBKO
TIPU [IOCTOSTHHOM TOKe).
YTo Takoe HarpeBaTe/bLHbINA Kadeb?
INpaguabHbili omeem. I'peromuii Kabeab — OSTO CHENUATBHBIN MPOBOJ, CIOCOOHBIN
peoOpa3OBbIBATh NEKTPUUYECKYIO SHEPTHUIO B Terio. [IpuHImn ero paboThl OCHOBaH Ha
MPOIYCKAHUH AJIEKTPUUECKOTO TOKA Yepe3 MPOBOJHUK, KOTOPHIN MPU 3TOM HarpeBaeTcsl.
[Ipy BO30YXAEHUM TOKA, MPOBOJAHUK CTAHOBHUTCS HarpeThiM, a TEIUIO MepenaeTcs Ha
Oo0OBEKTHI,  compuKkacamomuecs ¢  kabemem.  Pa3nuuaioTr  pe3sucTHUBHBIE U
camoperyiupyembie Kabenu. Pe3ucTuBHbIN KaOenb mpeacTaBisieT coOOW OJIMH WIIM JiBa
TOHKUX METANTMYECKUX CIHUPAJEBUIHBIX MPOBOJAHUKA, 3aKIIOUEHHBIE B H3OJIALIMIO.
Takoit kabemb OTHOCHUTENBHO JEMIEB, HO BBITYCKACTCS OTpPE3KaMU C Hamepén
BBIOpaHHBIMU JUIMHOM M CONPOTUBICHHEM, IOATOMY €ro HEBO3MOXHO pe3aTh Ha
MPOU3BOJIbHYIO JITUHY.CaMOperyIupyronmincs kabelb MO3BOJSET BBIACIATH pa3HOE
KOJMYECTBO TEIUla Ha Pa3HBIX YYacTKax JIUHBI, 0€3 YXYyIIIEHUS NOTPEOUTEIbCKUX
cBoiicTB Kabenms. KabGenp He MOXeT HarpeTh ceOsl [0 pa3pymIeHUs HU3OJSIIHA U
BO3HMKHOBEHHUSI  DJICKTPUYECKOM  JOyrd WM OBITOBbIE  MaTepHalibl [0
CaMOBOCIUIAMEHEHHUS, CJIEJJOBATEIbHO MMEET OY€Hb HU3KYI0 I10KapOOINacHOCTb.
be3omnacHoCTh, MPOCTOTa MOHTaXa M OOCTYXKUBAHUS ONPEICTUIN HUILY MPUMEHEHHS -
3TO 000rpeB KPOBJIH, HEOONIBIINX TUIONIAJA0K U TPyOOonpoBo10B 10 S00 METPOB JJIMHBI.
UTo TaKoe 030H M KaK OH B/IUsIeT Ha O0HO/IOrHUecKre 00beKThI?
IIpasunbHbili omeem. O30H — cocTosias U3 TpEXaToOMHbIX Mosekyn O3, annoTponHas
Moaudukalms Kucaopoga. [Ipy HopManbHBIX YCJIOBUSIX — Trojiy0oii ra3. 3amax —
pe3kuii crieliupruyecKuil.
B yMmepeHHBIX KOHL|EHTpaLMsX O30H He ToKcuueH. OJHAKO BbICOKasi OKMCJISIOLLAs
CIIOCOOHOCTh 030Ha M 0Opa3oBaHHe BO MHOTMX PeakKI[UsX C ero ydyacTheM CBOOOHBIX
PaZIuKa/sioB KUCJIOpO/Ja OMpefessitoT ero TOKCUUHOCTb (B OOJBILIMX KOHLIEHTpALUsX).
Upe3sMepHOe BO3[eMCTBHE 030Ha Ha OPraHW3M MOJKeT MPUBOJUThH K MPeXKAeBpeMeHHOU
CMepTH.
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Haubonee omacHoe BO3/ieiCTBYe BHICOKMX KOHI[eHTpAlLlMii 030Ha B BO3JyXe:

Ha OpraHbl JIbIXaHUs MPSIMbIM pPa3Jpa’keHUeM;

[TpumeHeHre 030Ha 00YC/IOB/IEHO €r0 CBOMCTBAMU:

CUJIBHOTO OKUCJISIFOLLErO peareHTa: JJ1s1 CTepUIn3alyy U3e/ui MeIULMHCKOTO
Ha3HaueHus; TIPY TIO/TyYeHUM MHOTHMX BellleCTB B JIaOOPaTOPHOM 1 MPOMBIIILIEHHON
MPaKTHKE; A1t oTOemMBaHusl Gymaru; JI/1s1 OUMCTKU MaceJl.

CUJIBHOTO [J1e3UH(ULMPYIOILero CpejCTBa: JJIs OUMCTKA BOJBI U BO3[lyXa OT
MHUKPOOPTraHU3MOB (030HUPOBaHUE); st Ie3uH(eKIUU TIOMellleHU U OZeX/Ibl;
J71s1 030HUPOBAHKsSI PaCTBOPOB, TIPUMeHsIeMbIX B MeZiuLMHe (Kak /i BHyTPUBEHHOTO, TaK
Y /I KOHTAKTHOTO [IPYUMEHEHMUS]).

Cyl11leCTBEHHbIMM JJOCTOMHCTBAMU O30HUPOBaHHsA, MO CPaBHEHUIO C XJIOPMPOBAHUEM,
AIBJISIETCSI OTCYTCTBHE TOKCHMHOB (Kpome dopManbjerusia) B ooOpaboraHHOM Bofe (Torza
KaKk TIpM XJIODUPOBAaHMM BO3MOXKHO 00Opa3oBaHHe CYIIIeCTBEHHOTO KOJIMUYecTBa
XJIOPOPraHUYeCcKUX COeJUHEeHWH, MHOTUE U3 KOTOPbIX TOKCUYHBI, HAalTpUMepP, JUOKCHH) U
Ayuiasi, I0 CpaBHEHHIO C KUC/IOPO/IOM, PaCTBOPUMOCTh B BOJI€.

Yto Takoe TOH u Kak oH padoTaer?

I1paguabHblii omeem. TpyOGuaThiii 3/IeKTpOHarpeBaTe/lb (T3H) —
3/IeKTpOHarpeBaTe/lbHbI TPUOOP B BHJle MeTa/UIMUeCKod TPYOKH, 3aro/IHeHHOMN
TeTJIOTNIPOBOASIIIUM  37IEKTPUUYECKUM  UM30/STOpOM. TOYHO 1O 1[eHTPY WU30/sTopa
MPOXOAUT  TOKOIIPOBOAsIIass HUTh (0ObBIYHO HUXpPOMOBass wau  dexpaseBas)
oripe/ieJIEHHOTO COTIPOTHB/IEHUS [i/Is Tiepe/jaul HeoOX0JuMOU yenbHOM MOIIHOCTH Ha
noBepxHoctb TOH. TlpumeHsiercsi BO MHOTMX OBITOBBIX U TIPOMBIIIEHHBIX
3/IeKTporprudopax: yaliHUKaXx, KUMNSITUIbHUKAX, CTUPAJIbHBIX MariHax,
BOJJOHAarpeBaTe/bHbIX U OTOMUTENbHBIX KOT/IaX, U T. [I.

TpybOuaThie 3/1eKTpOHarpeBaTe/id MOT'YT UMeTh pa3/IMuHble JUaMeTphl B [iMara3oHe oT 6
10 24 MM. B 3aBHUCHMMOCTM OT KOHKDETHOTO MpUMeHeHUsi (HarpeBaHUsl >XUAKOCTU WJIU
BO3/lyXa), mnpu Tipou3BoAcTBe TOHOB WUCMO/MB3YIOTCS 3/IeKTpUUECKUe H30JITOPbI
(IM2IEKTPUKKA)  pa3MYHOrO  KayecTBa, KOTOpble [O/DKHbBI — COXPaHATb  CBOU
V37IeKTpPUUeCKe CBOWCTBA TPU HU3KMX, BBICOKMX W 3KCTPEMaabHO BbICOKUX
TeMIiepaTypax.

4 TIOPSATOK ITPOBEJIEHNS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIITUN

dopMa NMPOMEe)XyTOUHOM aTTeCTalluM M0 JUCLUITIMHE SK3aMeH.

@OH/JT OLEHOYHBIX CPEeACTB [Jis TIPOBEJeHHs TOBTOPHOM TPOMEXYTOUHOM
aTTecTaluu (OpMUPYeTCs M3 4KC/a OLEHOYHBIX CpeACTB IO TeMaM, KOTOpble He
OCBOEHBI CTYJIEHTOM.

IIpumeuaHue:

[JomonmHuTeNbHbIE  KOHTPOJIbHBIE  WCMBITAHUSI TIPOBOASTCA  Jid  CTY[IEeHTOB,
HaOpaBiMx MeHee 50 0Oa/uoB (B COOTBeTCTBUM C «Ilo/o)KeHHWEM O MO/yJ/IbHO-
PEUTHUHTOBOM CUCTEMEY).



Tabymna 11 — Kpurepun oreHKr coOpMUPOBAHHOCTY KOMIIETEHLMI

Koz v HaMeHOBaHWe UHAMKATOPA AOCTKEHUS
KOMITeTeHIUU
(4acTy KOMITeTeHL|UH)

Kputepuu orieHrnBaHusi COpMUPOBAaHHOCTU
KOMIeTeHIMH (4aCTU KOMIEeTeHLH)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OL|eHKe
«yzoBeTBOpUTeIbHO» 50-64% OT
MakcHUMasbHoro 6asia

N -1nkoc-20 Haxoaut v aHanv3upyet nHGOPMaLIUIO Ji7Is
pellieHNs] TOCTaB/IeHHOW 3a/jauu
N -211Koc-20 OCYIIIeCTBIISIET TTPOU3BO/CTBEHHBIN
KOHTPOJIb [1apaMeTPOB TeXHOJIOTMYeCKUX IIPOL[eCCOB,
KayeCTBa MPOJYKLIMHU U BHINTOJTHEHHBIX PaboT mpu
MOHTa)Ke, HajlafIKe, 3KCIlIyaTaliy SHepreTUueckoro u
3/IEKTPOTEeXHIUUECKOT0 000py/J0BaHMsI, MAIlIUH U
yCTaHOBOK B Ce/IbCKOXO035IICTBEHHOM IIPOU3BO/ICTBE
N[-1nKoc-21 OpraHu3yeT MOHTaX, Ha/lafky,
9KCII/IyaTaljui0 SHepreTUueckoro u
3/IeKTPOTEeXHIUUECKOTr0 000py/J0BaHUsI, MAIlIVH 1
YCTaHOBOK B Ce/IbCKOXO035IICTBEHHOM IIPOU3BO/ICTBE
W[I-111Koc-22 BbIrosiHsieT paboThI TI0 TIOBBIIIIEHHUTO
3((eKTUBHOCTU SHEPreTUYeCKOro U
3/IeKTPOTEeXHUUECKOTr0 000py/J0BaHUsI, MAIlIUH U
yCTaHOBOK B Ce/IbCKOXO035IICTBEHHOM IIPOU3BO/ICTBE

Ha 6a30BOM ypOBHe ITOHUMAET CYIIIHOCTh
BOTIPOCOB U M3/1araeT OTBET Ha BOMPOC,
o6/1a1aeT CriocOOHOCTSIMH B TIOMCKe U
aHanu3e WHMOPMaIUU i pelleHust
MOCTaB/IEHHOU 3a/lauM, OCYIIeCTB/IEHHUIO
TOMCKa BapUAHTOB pellleHus TTI0CTaB/IeHHOU
Npo0JIeMHOM CUTYaI[|H, B OTIPe/Ie/IeHUH B
paMKax BbIOpaHHOTO aJITOPUTMa BOTIPOCOB
TO/I/TeXKaIUX JaTbHeuIel pa3paboTke 1
roc/iefyroiieit pa3paboTke cTpaTeruu
JIOCTVKeHUSI TIOCTaB/IeHHOM 1]e/Th Kak
ToC/ie/IoBaTe/TbHOCTH 111aroB, MPeIBU/IS
pe3yJibTaT KaXX/I0T0 U3 HUX U OLIeHHWBaHUS
B/IMsSIHUE Ha BHeIlIHee OKpY>KeHue
TJIaHUPYeMOM JleITe/TbHOCTH U Ha
B3aMOOTHOIIIeHHUsI YUaCTHUKOB 3TOU
J1esiTeIbHOCTH, y/I0BJIeTBOPUTETLHO
criocobeH pa3pabaThiBaTh MePCIIEKTUBHBIE
TIJIaHBI ¥ TEXHOJIOTUU B 00J1aCTH
MexaHH3alluu U aBTOMaTU3alliy MpOoLiecCcoB
B CeJIbCKOXO035IMCTBEHHOW OpraHu3alun
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