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IHacnopt

(oH1a OLIEHOYHBIX CPEACTB

Tabmnma 1
dopmupyemblie OueHouHble
Moaynp JUCHUIIINHBI KOMIICTCHIINU marepuansl | KommuecTBo
HJIK UX YaCTH U CpeacTBa

Tema 1. DIEKTPOTEXHOJIOTUA. TCk 17
Ornpenenenne, TEPMUHOJIOTHS, ’

cobecenoBanue 28
KJIaccu(pUKAIIH
Tema 2. YcranoBku } TCk, 14
ANEKTPOa’PO30JIbHOI

cobecenoBanne 9
TEXHOJIOTHH
Tema 3. HckyccTBeHHas TCk, 10
HMOHU3AIIMS BO3AyXa cobecenoBanue 6
Tema 4. DneKTpOUMITYIbCHAS VK-1 Cnocoben TCk, 17
TEXHOJIOTHS OCYIIECTBIIATh cobeceoBaHNe 8

KPUTUYECKHI aHaJIU3
Tewma 5. QHGKTpOTepMI/I‘-IeCKI/Ie HpOGHGMHHX CI/ITyaHI/Iﬁ Ha
YCTaHOBKH IJIsA OCHOBE CUCTEMHOT'O
peryjimpoBaHus mapamMeTpoB rmoaxoja, Bpra6aTBIBaTL T CK, 20
MHKpOKﬂHMaT as CTpva TeFI/IEO cobecenoBanue 4
CEeJIbCKOXO3IMCTBEHHBIX neHCTBUI
IPOU3BOJICTBEHHBIX I1Koc-1 Coocoben
ITOMEILECHUAX pa3pabarbIBaTh
MEePCIIEKTUBHBIC TJIAHBI U
Tema 6. DnekTpoTepMudecKue TEXHOJIOTHH B 00J1aCTH TCk, 11
YCTaHOBKH JIJIs1 HArpeBa BOJIbI MEXaHHU3aIuU U cobeceqoBaHUE 21
aBTOMATHU3AIMH IPOLECCOB
Tema 7. DNEKTPOTEPMUYECKOE | B CEILCKOXO3SHCTBEHHOM
000py0BaHNE PEMOHTHO- OpraHM3aINK
MEXaHUYECKHX MAaCTEPCKHUX B
CEJILCKOM MECTHOCTH U Ha
MPEANPUATHIX TEXHUYECKOTO TCk, 36
cepBuca 5 5 cobecenoBanne 13
CEJIbCKOXO03AMCTBEHHOM
TEXHHUKU B
arpompOMBIIIUICHHOM
KOMILIEKCE
Tema 8. OcHOBHEBIE
HaIpPaBJICHUsI COBPEMEHHBIX
Hay4YHBIX UCCJICIOBAHUI B TCk 1
obnactu ’
o cobecenoBanue 7

CEJIbCKOXO3IMCTBECHHBIX
ANEKTPOTEPMUUYECKUX
YCTaHOBOK




1 OHEHOYHBIE MATEPHUAJIBI, HEOBXOJANMBbIE
JJIA OHEHKHW 3HAHUHU, YMEHUU U HABBIKOB JTEATEJIBHOCTH

B IMPOLECCE OCBOEHUSA JNCHUIIJIMHBI

Tabmmma 2 — ®opmMupyeMbie KOMITETSHIIUN

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

Kon n HanMeHOBaHUE MHIMKATOPA AOCTHKEHHUS
KOMIIETEHIIMH (4acTH KOMIETEHIINN)

O1eHOYHbBIE
MaTepHaIbl
U CpeJICTBA

Tema 1. DJaeKTpPOTEXHOJOTHS.
KJacCu(puKanusa

Onpenesenne,

TePMHUHOJIOI'USA,

VK-1 Crocoben
OCYIICCTBIIATh
KPUTHYCCKHI aHAIIN3
pOOJIEMHBIX CUTYyalUi
Ha OCHOBE CHCTEMHOI'O
MoJX0/a,
BbIpa0AaTHIBATh
CTpPATETHIO
NeUCTBUMN
[TKoc-1 Cnocoben
paspabaThiBaTh
MIEPCTICKTUBHBIC TUIAHBI
1 TEXHOJIOTHH B
00J1aCTH MEXaHU3aI[UA
¥ aBTOMaTH3aI[UH
MIPOIIECCOB B
CEIILCKOXO03AMCTBCHHOM
OpraHu3aIuu

KaK CHUCTEMY, BBIABJISA €€ COCTABJIAOIIHNC W CBA3U
MCXKIY HUMU

pelIeHrs MOCTaBIEHHOW MPOOJIEMHON CHUTyalMd Ha

N-1yk1. AHanusupyeT mOpoOJIEeMHYIO CHUTYAIIHIO

TectupoBanue

IIOUCK BApHUAHTOB

NA-2yx1.  OcyuiecTBusier
OCHOBE JIOCTYTTHBIX HCTOYHUKOB HH(GOpMAIIUU
N-3yk.1. Ompenensier B pamMKkax BBIOPaAHHOTO
anropuT™Ma  BONPOCHl  (3a1adyM),  MOAJEXKAIIUE
nanpHenme paspaborke. Ilpemnmaraer crmocoObl ux
pelieHus
N -4yx., Pa3zpabarbiBaeT cTpaTeruio JOCTHKEHUS
MMOCTaBJIEHHOM ILIEJIH KaK MOCIEA0BATEILHOCTE
1I1aroB, MPEABUIS PE3YJIBTAT KAKIOTO U3 HUX U
OLICHMBAsI UX BIMSHUE HA BHEIIHEE OKPYKEHHE
TJIAaHUPYEMOH JCSTEIHHOCTH U Ha
B3aMMOOTHOIICHHS YYaCTHUKOB ATON AESITETbHOCTH
N -11koc-1 Pa3zpabatbiBaeT mepcreKTUBHBIC TIAHBI U
TEXHOJIOTHH B 00JIaCTH MEXaHHU3ALUU U
aBTOMAaTHU3alMU MTPOLECCOB B CENBCKOX035IMCTBEHHON
OpraHu3aIiu

CoOecenoBanue

Tema 2. YcTaHOBKH 3J1eKTP0Oa3P030J1bHOMH TEXHOJIOTHH

N-lyk.;. AHamu3upyeT NpoOJEeMHYIO CHTYallHIo
KaK CHUCTEMY, BBIABISSL €€ COCTaBJSIOIIME M CBSI3U

TectupoBanue

MEX1y HUMU
N-2yk.;.  OcymiecTBiaseTr TMOUCK  BapUaHTOB

pelIeHus MMOCTAaBICHHOW MpPOOJIEeMHOI CUTyalluu Ha
OCHOBE JJOCTYITHBIX HCTOYHUKOB HH(pOpMaLUU

NN1-3yk.;. OmpenensieT B paMKax BBIOPAHHOTO
aqropuTMa  BOMPOCHl  (3amadd),  TOJJIEKAIIHE
nanpHelmeit paspabotke. [Ipemmaraer cmocoObl ux
pereHus

N/1-4yk. Pa3pabaTpiBaeT CTpaTETHIO TOCTHKEHUS
ITOCTaBJICHHOM IIEJIM KaK IT0CJIC0BATECIILHOCTD
IAroB, MPEABU/IS PE3YJIbTAT KAXKIOr0 U3 HUX U
OIICHMBAs UX BIIMSHUE HA BHEIIHEE OKPYKEHUE

IJIAHUPYEMOU JIEATEIIbHOCTH U Ha
B3aMMOOTHOIIECHHS YYaCTHUKOB 3TOU JI€SITEILHOCTH
N-11koc-1 Pa3pabaTsiBaeT nepCrieKTUBHBIE TUIAHBI U

TEXHOJIOTHH B 00JIACTH MEXaHHU3ALUU U
aBTOMAaTHU3alMU ITPOLECCOB B CENBCKOX035IMCTBEHHON

OpraHu3aINH

CoOecenoBanue




Tema 3. UckyccTBeHHAsi HOHU3AaLMsI BO3AyXa

N-1yk1. AnanusupyeT NOpoOJIEMHYIO CHUTYAIHIO
KaK CHCTEMY, BBIABIISISI €€ COCTAaBJISIOIINE U CBS3HU
MEXIy HUIMHU
NA-2yk1.  OcyuiecTBiasieT  MOUCK  BAapUAHTOB
pelIeHrs MOCTaBIEHHOW MPOOJIEMHON CHUTyalMu Ha
OCHOBE JIOCTYTHBIX HCTOYHUKOB HHGOpMAIIUU
N-3yk.1. Ompenensier B pamMKkax BBIOPaHHOTO
anroputT™Ma  BONPOCHl  (3a1ayM),  MOAJEKAIIUE
nanpHenme paspaborke. Ilpemnmaraer crmocoObl ux
peuieHus
N /-4yx., Pa3zpabarbiBaet cTpaTeruio JOCTHKEHUS
IMOCTaBJICHHOM I1€JIM KaK IT0CJIE0BATEIILHOCTD
1I1aroB, MPEABUIS PE3YJIBTAT KAXKIOTO U3 HUX U
OLICHUBAs UX BIUSHUE HA BHEILIHEE OKPYKEHHE
TJIAaHUPYEMOH JCSATEIHHOCTU U Ha
B3aUMOOTHOUIIEHUS] YYaCTHUKOB 3TOU JESATEIBHOCTH
N-11koc-1 Pa3pabaTeiBaeT nepCrieKTUBHBIE TUIAHBI U
TEXHOJIOTHH B 00JIACTU MEXaHU3ALUU U
ABTOMATHU3AIMH MPOLECCOB B CETBCKOX035UCTBEHHOM
OpraHu3alu

TectupoBanue

CoOecenoBaHue

Tema 4. D1eKTPOUMITYJIbCHAS TEXHOJIOTHSI

N-lyk.;. AHamu3upyeT NpoOJEMHYIO CHTYallHIo
KaK CHCTEMY, BBIABIISSL €€ COCTAaBJSIOIIAE WU CBS3HU
MEXy HUMHU

N-2yk.;.  OcymiecTBiaser TMOUCK  BapUAHTOB
pelIeHus MMOCTAaBICHHOW MpPOOJIEeMHOIN CUTyaluu Ha
OCHOBE JIOCTYIHBIX HCTOYHUKOB HH(OpMaluu

NN1-3yk.;. OmpenensieT B paMKax BBIOPAHHOTO
aqropuTMa  BOMPOCHl  (3amadd),  TOJJIEKAIIHE
nanpHelmeit paspabotke. [Ipemmaraer crmocoObl ux
peuieHus

N/1-4yk. Pa3pabaTpiBaeT CTpaTEruiO TOCTHKEHUS
ITOCTaBJICHHOM LIeJIM KaK MOCJIEI0BATEIbHOCTh
1IaroB, MPEABUIS PE3YJIbTAT KAXKI0I0 U3 HUX U
OLICHUBAs UX BJIUSHUE HA BHEIIHEE OKPYKEHHE

MJIaHUPYEMOM AESTENbHOCTU U Ha
B3aUMOOTHOUIIEHUS] YYaCTHUKOB 3TOU JESATEIBHOCTH
N-11koc-1 Pa3pabaTsiBaeT nepCrieKTUBHBIE TUIAHBI U
TEXHOJIOTHH B 00JIACTH MEXaHU3ALUU U
AaBTOMATHU3aIMH MPOLECCOB B CEIBCKOX035UCTBEHHOM
OpraHu3alNH

TectupoBanue

CobecenoBanue

IMPOU3BOJACTBCHHBIX MOMCINCHUAX

Tema S. DuleKTpoTepMH4YecKHe YCTAHOBKHM /IS PeryJIMpOBaHHUs
1apaMeTposB MHMKPOKJIMMATA B CeJIbCKOXO03SIIICTBEHHBIX

N-1yk. AHanusupyeT nOpoOJIEMHYIO CHUTYAIHIO
KaK CHCTEMY, BBIABIISISI €€ COCTAaBJISIOLINE U CBS3HU
MEXTy HUIMHU

NA-2yk1.  OcyuiecTBiasieT  IMOUCK  BAapUAHTOB
pelIeHrs MOCTaBJIEHHOW MPOOJIEMHON CHUTyalMu Ha
OCHOBE JIOCTYTIHBIX HCTOYHUKOB HH(GOpMAIIUU

N-3yk.1. Ompenensier B pamMKkax BBIOPAaHHOTO
aIropuT™Ma  BOOPOCHl  (3aayM),  MOAJIEKAIIUE

TecTtupoBanue

CobecenoBanue
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nanbHenmeil paspabotke. [Ipemmaraer cnocoObl ux
peLIeHus
N J1-4yk.1 Pa3pabatbiBaeT cTpaTeruto JOCTHKEHUS
IMIOCTaBJICHHOM IICJIM KaK II0CJICI0BATCIILHOCTD
LIaroB, NPeABUIS PE3YIbTAT KAXI0I0 U3 HUX U
OLICHMBAs X BIIMSHUE HA BHEIIHEE OKPYKEHHE
IJIAaHUPYEMOM AESATENbHOCTU U Ha
B3aMMOOTHOILIEHHS YYaCTHUKOB 3TOU JI€SITEIBbHOCTH
N -11koc-1 Pa3pabaTsiBaeT nepcrieKTUBHBIE TIAHBI U
TEXHOJIOTHH B 00JIACTH MEXaHHU3AIUU U

aBTOMATHU3AIMH MPOLECCOB B CEIBCKOX035HCTBEHHOU

OpraHu3alyun

Tema 6. DeKTpoTEPMUYECKHE YCTAHOBKH /IJIsl HATPeBa BOAbI

NN-1yk.;. AHanuzupyer NpoOJEMHYIO CHUTYAaIIHUIO

KaK CHCTEMY, BBISBIISII €€ COCTAaBJIAIOIIME M CBS3H

TectupoBanue

MEXIy HUMHU
NA-2yk .  OcyuiecTBiasieT  MOUCK  BapUaHTOB
pelIeHrs TMOCTaBIEHHOW MPOOJIEMHON cHUTyalluu Ha
OCHOBE JIOCTYITHBIX HCTOYHUKOB WH(OPMAITUN
NN1-3yk.;. OmpenenseT B paMKax BBIOPAHHOTO
aqropuT™Ma  BONPOCHl  (3amaud),  TOJJIEKAIIHE
nanbHenmeil paspabotke. [Ipemnaraer cmocoObl ux
petieHus
N J1-4yk.1 Pa3pabatbiBaeT cTpaTeruto JOCTHKEHUS
IIOCTaBJICHHOM IICJIM KaK II0CJICA0BATCIILHOCTD
LIaroB, NPeABUIS PE3yJIbTAT KAXI0I0 U3 HUX U
OIICHUBAS UX BJIUSHUE HA BHEIIIHEE OKPYKCHHE
IJIaHUPYEMOM AESTENbHOCTH U Ha
B3aUMOOTHOIIICHUS] YYaCTHUKOB 3TOU JEATEIHHOCTH
N -11koc-1 PazpadaTeiBaeT nepcneKTUBHbIE
IJIAHBI H TEXHOJIOTHH B 00J1aCTH MeXaHU3AIMH U
aBTOMATHU3ALMHU MPOLECCOB B
CeJIbCKOXO03511ICTBEHHOM OPraHu3auuu

CobecenoBanue

Tema 7. DJIeKTPOTEPMUYECKOE o0opyaoBaHue PEMOHTHO-
MEXaHMYECKHX MACTePCKHMX B CeJbCKOW MECTHOCTH W  Ha
NPeINpUATUIX  TEXHUYECKOr0 CepPBHCA  CeJbCKOXO03M1liCTBEHHOM
TeXHUKH B arpoNpoOMbILLIEHHOM KOMILJIEKCE

N-1yk.;. AHamu3upyeT NOpoOJEMHYIO CHUTYallHIo

KaK CHCTEMY, BBISBIISII €€ COCTAaBIIAIOIIME W CBSI3HU Tectuposanue

MEXIy HUMHU
NA-2yk .  OcyuiecTBiasieT  MOUCK  BapUaHTOB
pelIeHrs TMOCTAaBIEHHOW MPOOJIEeMHON CHUTyalluu Ha
OCHOBE JIOCTYITHBIX HCTOYHUKOB WH(OPMAITUN
NN1-3yk.;. OmpenenseT B paMKax BBIOPAHHOTO
aIropuT™Ma  BONPOCHl  (3amaud),  TOJJIEXKAIIHE
nanbHenmeil paspabotke. [Ipemmaraer cnocoObl ux
peLIeHus
N J1-4yk.1 Pa3pabatbiBaeT cTpaTeruto JOCTHKEHUS CobecenoBanne
MOCTaBJICHHOM €U KaK MOCIE0BATEIbHOCTh
LIaroB, NPeABUIS PE3yJIbTAT KAXI0I0 U3 HUX U
OLICHMBAs X BIIMSHUE HA BHEIIHEE OKPYKEHHE
IJIAaHUPYEMOM AESATENbHOCTH U Ha
B3aMMOOTHOIIEHHS YYaCTHUKOB 3TOU JI€SITEIBbHOCTH

6




N -11koc-1 PazpadaTeiBaeT nepcneKTUBHbIE
IUIAHBI U TeXHOJIOTMH B 00J1aCTH MeXaHU3alMU U
aBTOMAaTHU3AIMH NPOIECCOB B
CeJIbCKOXO0351iICTBEHHOM OPraHu3auuu
Tema 8. OcHOBHbIe HamnpaBJIeHUSI COBPEMEHHBIX HAYYHBIX
HccJIe10BaHMi B o0J1acTH CeJIbCKOX03iCTBEHHBIX

JIEKTPOTEPMHYECKHX YCTAHOBOK

N-1yk1. AHanusupyeT NOpoOJIEeMHYIO CHUTYAIHIO
KaK CHCTEMY, BBIABIISISI €€ COCTAaBJISIOIINE U CBS3HU
MEXTy HUMHU

NA-2yk.  OcyuiecTBiasieT  MOUCK  BAapUAHTOB
pelIeHrs MOCTaBIEHHOW MPOOJIEMHON CHUTyalMu Ha
OCHOBE JIOCTYIHBIX HCTOYHUKOB HHPOpMAIIUU

N-3yk.1. Ompenensier B pamMkax BBIOPaHHOTO
anroputT™Ma  BONPOCHl  (3a1ayM),  MOAJEKAIIUE
nanpHelme paspaborke. Ilpemnmaraer crmocoObl ux
pelIeHus

N /-4yx., Pa3pabarbiBaeT cTpaTeruio JOCTHKEHUS
IMOCTaBJICHHOM I1€JIM KaK IT0CJIE0BaTEIILHOCTD
1I1aroB, MPEABUIS PE3YJIBTAT KAKIOTO U3 HUX U
OLICHUBAs UX BJIUSHUE HA BHEILIHEE OKPYKEHHE

TJIAaHUPYEMOM ACSATEIHHOCTU U Ha
B3aUMOOTHOUIIEHUS] YYaCTHUKOB 3TOU JEATEIBHOCTH
N -11koc-1 Pa3zpabatbiBaeT mepcreKTUBHBIC TIAHBI U
TEXHOJIOTHH B 00JIaCTH MEXaHHU3ALUU U
aBTOMAaTHU3alMHU MTPOLECCOB B CENBCKOXO35IMCTBEHHON
OpraHu3alnu

TectupoBanue

CobecenoBanue

OueHouHble MAaTEePHAJIBI U CPEACTBA 1JIA IPOBEPKU
chopMUPOBAHHOCTH KOMIIETEH N

Tema 1. JJIEKTPOTEXHOJIOT HSl. Omnpenenenue, TEPMUHOJIOT S,
KJIaccupuranus.

BomnpocsI 1i1s1 codeceioBanus:

1. B 4emM COCTOUT CYIIHOCTb 3JIEKTPOTEXHOJIOT UM ?

2. CyuiHOCTh 3JIEKTPOHHO-MOHHOM TEXHOJIOTHH.

3. Crioco6sl 3apsanku yactuil. Puznyeckasi mpupo/ia MpoIeccoB.

4. YCTpOKCTBO 3JIEKTPO3EPHOOUNCTUTEIIBHON MAIIUHBI.

5. OCHOBHBIE TUIIBI JIEKTPUYECKHUX CEIApaTOPOB.

6. Kakoro 3Haka 3apsj npuoOperaer 4yacTulia B 110Jie KOPOHHOI'O pa3psija B

MEKIJIEKTPOJHOM MMPOCTPAHCTBE?

7. Kakoro 3Haka 3apsij npruoOpeTaeT HepoBOIAIIAs YaCTHUIIA B TI0JI€ KOPOHHOTO

pa3psijia Ha MOBEPXHOCTH HEKOPOHUPYIOIIETO 3JIeKTpoaa?

8. OT KaKuX CBOMCTB YAaCTHUILIbI 3aBUCST BEJIMYMHA U 3HAK €€ 3apsaa’

9. Kakue Buibl 00pabOTKU 3IEKTPUUECKUM TOKOM MPUMEHSIIOTCS B C.X
MPOU3BOACTBE?

10.B yeM cOCTOUT CYIIHOCTh MPEANOCEBHON 00PAOOTKH CEMSIH B AJIEKTPUUYECKOM

oJIe.

11. B ueM npuHIIMNIHATIEHOE OTIIMYHE 3JIEKTPO3EPHOOUUCTUTENBHON MAITUHBI

TPaHCIIOPTEPHOTO THUIIA OT 6apabaHHOTO?
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12. [IpeumymiecTBa 1 HEAOCTATKUA TPAHCIIOPTEPHOM JIEKTPO3EPHOBOM MAILIMHBI OT
O6apaboHHOMI

13. UTto Ha3bIBa€TCsi KOPOHHBIM Pa3PsIOM?

14. B yem 3aKkii04aeTcs OTIMYNUE YHUTIOISAPHON KOPOHBI OT OUMOJSPHOMA?

15. Yto Ha3pIBaeTCs HAYAIBHBIM HAIIPSKEHUEM KOPOHBI?

16. Kak 3aBHCUT Ha4yaJIbHOE HAIPSXKEHUE KOPOHHOTO pa3psia OT paanyca IpoBoaa
U MEKDJIEKTPOHOTO PACCTOSHUS ?

17. KakoBO Ha3HauY€HUE KOPOHUPYIOLIETO JIEKTpoaa?

18. Kakune aneKkTpuuecKre CHIIbl ICMCTBYIOT HA CEMEHA B PAa3JIMYHBIX 30HAX
MaIlUHbI

19. Kak nmpoucxoauT sieKTprudecKas 3apsijiKa ceMsiH?

20. CymHOCTh CHJIBI 3€PKaJIbHOTO OTOOPaKCHHUSI.

21. 3aBUCUMOCTbH pacTpeIeICHHs CEMSTH TI0 (PPaKIUsIM OT CKOPOCTH JABUKECHUS
TPAHCIIOPTEPHOM JIEHTHL.

22. Yrto Takoe 3ekTpoin3? duzndeckas CyniHoCTh Iporecca 1 00J1acTh
MPUMEHEHUS

23. OU3N0IIOTHYECKOE EUCTBUE AIEKTPUUECKOr0 TOKA, IPUMEHSIEMOTO B
BETEPUHAPUH.

24. Kak yCKOpUTB pacCOJIEHUE ITO0YB € MOMOLIBIO 3JIEKTPUYECKOrO TOKA?

25. OcoO6eHHOCTH MarHUTHOTO TOJIST KaK TEXHOJIOTHIECKOTO (haKTopa.

26. [IpumMeHeHe MarHUTHOTO TOJISL 111 OYMCTKH CEMSIH.

27. IlpuMeHeHre MarHuTHOTO TOJISL B C.X. MIPOU3BO/ICTBE.

28. Kak yMmeHbIIUTh HaKWIIEOOpa3oBaHUE B KOTJIaX C IMOMOIIbIO MarHUTHOTO
noJist?

Komnvromeprnoe mecmuposanue (TCk):

Buvibepume ooun npasunvnwiii sapuanm
JJIEKTPOTEXHOJIOTHS — 00J1aCTh HAYKH M TEXHUKH, H3y4aK01Iast
+IIpuemMbl mpeoOpazoBaHus ANEKTPUIECCKON SHEPTHH
CriocoObI peoOpa3oBaHusl ANEKTPUUECKON SHEPTUH
CpezacTBa BBINOJHEHUS TPOU3BOACTBEHHBIX ITPOLIECCOB
Bce npenpinymiyie BapuaHTbl OTBETOB
DJIEKTPOHHO-HOHHAS TEXHOJIOTMS IPUMEHSIeTCS JIs:
ABpoHoHHU3aIMH BO3AYyXa B AKUBOTHOBOTYECKUX U NTUIEBOAYECKUX MOMEIICHUSIX
DnekTpocenapanuy B SJIEKTPUUECKUX TOJIAX
3apsaKu U OCaXKICHUS a3p030JIei
+Bce BbllIENIEpEYNCIEHHOE
IIpeanoceBHast 00padoOTKa ceMsIH B JJICKTPHYECKOM 110JIe CIIOCOOCTBYeT:
AKTHUBU3ALMH PUZUKO-XUMUYECKUX PEaKIU
VY BEINYEHUIO SHEPTUH [TPOPACTAHUS CEMSIH
[1OBBILIEHUIO YPOKANHOCTH
+Bce nepeuncieHnoe
Oco0eHHOCTD CeIbCKOXO03SIIICTBEHHOI0 POU3BOICTBA:
Bricokas KoHLIEHTpauus noTpeourenei
+PaccpenoToueHHOCTh MOTpEOUTENICH
Masbie TpaHCIIOPTHBIE PacXo/ibl Ha IOCTAaBKY TOILUIMBA
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PaBHOMEpHOCTB Harpy3ku
OTHOCUTEJBbHAS JUIICKTPUYECKAasi IPOHUIAEMOCTb CEMSH PA3JIHYHBIX KYJbTYP €
yBeJIMYeHHEM UX BJIAKHOCTH:
+ YBennuuBaercs
YMeHbaercs
OcraeTcsa HEM3MEHHOU
Bce nepeuncnennoe
JlJist mosiy4yeHrsi KOPOHHOT 0 Pa3psiAa ABJASETCH MPeANoYTUTeIbHee CHCTeMA:
JIBe mapanienpHbIe TIIOCKOCTU
[limockocTh U TOHKasA MPOBOJIOKA
[TnockocTh u 6apaban
+1110CKOCTB-UTOJIbYATHIN AIEKTPO]
YacTuna oTopBeTCs 0T BPANIAKIIEr0Cs 3JIEKTPOAAa KOPOHHOIr0 0apadaHHOr0
3JeKTpocenapaTopa npu ycjaosuu (rae e - cmiaa tskecrn, Fy — Kyjaonosckas
cuia; F —cuia nenrpode:xknasi; 0 - yroJs oTpbiBa 4acTHIBI OT 0apadaHa):
F, + F)F + F,
F,+F)F, +F¢
+F)Fg cosag + Fe + F,
F, sino + K + F(F,
KopoHHbIii pa3psii B MeXKIJIEKTPOIHOM MPOMEKYTKE — ITO:
+Henonnblii mpo6oii raza
[Tonnsiii mpoOoii ra3a
[lepuoauyeckuii ICKpOBOM MPoOOIL raza
[TocTostHHBIN HCKPOBOM MpOOOii Ta3a
DJIEKTPOKOPOHHBbII TPAHCIIOPTEPHBIH 3JIEKTPOCENAPATOP OTJIUYAETCH OT
0apabdaHHOrO0 3JIEKTPOKOPOHHOI0 cernaparopa:
YBEIMYEHHEM TOJIBKO 30HBI 3aPSAKU YaCTHII
YBEIMYEHUEM TOJIBKO 30HBI Pa3PSIIKU YaCTHII
Hwuuewm He oTnnuaercs
+YBelnueHneM Kak 30HbI 3apPAJIKA, TAK U 30HbI Pa3psIKUA YaCTHUIL
YacTuubl BbIACJAOTCH U3 BEPTHKAJIBLHOI0 ra30BOr0 MOTOKA B 3JIEKTPOKOPOHHOM
¢puabTpe 3a cuer (rae F, — KynonoBckas cuia, F, — cuiia 3epkajJbHOT0
oroOpaxenusi, F,, — MOHI1epOMOTOPHAA CHJIA):
Fy
F,
+F, +F,
Fc+F,+F,
IToJie KOPOHHOTO pa3psiia OTJIAMYAETCH OT FJIEKTPOCTATHYECKOIO:
Huuewm He otnnuaercs
+Hanmanem o6beMHOT0 3apsijia
HannureM UronpyaTsix 37€KTPOIOB
HepaBHOMEPHOCTHIO 1O
HUcnonb3oBaHue 3J1eKTPUYECKON JHEPTUU B CEJILCKOM X03AMCTBE MMO3BOJIsSIET:
YBENUYUTD 3arpsA3HEHUE OKPYKAOIIEN CPEJIbI
TpynoycTpouts Gosbiliee KOTMIECTBO HACCTICHUS
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+CoKpaTUTh NPOAOHKUTEIIBHOCTh Pab0Yero AHs U BEICBOOOAUTH TPYAOBBIE PECYPCHI
YMEHBIINUTh HAJC)KHOCTh CUCTEMBI TEIUIOCHAOKEHUS
YacTuua, HAXOASICh B 30HE MOJIsI KOPOHHOIO pa3psia Ha 0apadaHHOM
3JIEKTpOcenaparope, MoKeT NPOCKAIb3bIBATH 110 MOBEPXHOCTH BPALIAIOIETO
djekTpoaa npu ycaosuu (rae F., — cuna rpenns, F, — cuina tskeern, F, —
HEeHTPOoOeKHAsI CHJIA, a9 — YI0JI OTPHIBA YACTHLLI HA 0apa0aHHOM cenmaparTope):
Fip+Fg
+F, sina+F,,
F,sina,-F,+FT,
Focosap-FptF,
Cunia TpeHus yacTuubl Ha 0apadaHe B JJIEKTPUYECKOM 110J1¢ KOPOHHOI'0
0apabaHHOIO dJIeKTpocenapaTopa nponopunonanbna (rae F,, cuia rpenus, Fy —
CIJIA THKeCTH, F; — HeHTpoOe:kHas cuiia, ag — yroJ OTpbIBa YaCTHIbI HA
O0apabanHoM cenaparope, f — kodppuumeHT TpeHUN):

+F,,=f(F,cosagtF+F,-F,)

F.p=fF¢sinay

F.p=f(Fgsinag+F-F,-F)

F.p=f(Fgcosagt+F+F,)
KakoBo BbIpa:keHne cpeiHed CKOPOCTH ABUKEHUS HOHOB B10JIb CUJIOBBIX JIMHUI
JIEKTPUIECKOTO0 MoJist?

L=—
E

+v=k-E

Tk

v=k’ E
Ykakute BbIpakeHue J1JI5 onpeaeeHusl BeJJUYUHbI OTPAHNYUTEIBHOI0 Pe3ucTopa,
BKJII0YA€MOI0 MOCJIe0BATEJIbHO ¢ KOPOHUPYIOIIMMH 3JI€KTPOAAMHU B YCTAHOBKAX
IUT (rae I — Tok 6e3o0macHoCcTH, R, — CONpoTHBJ/IEHNE TeJIA YeJI0BEKA):

U
+R0 ZT—R,{
0

RO :Rq“rE
Ig

RO ZH
Ig

Ry =R, -
Is

IIpu KaKkoM ycJIOBHMH YaCTHIA YAEP/KUBAETCH HA Bpallalolleiicss HOBEPXHOCTH
O0apabaHa NMPH 0YMCTKE CeMSIH HA 3JIEKTPOMATHUTHOH CeMSIOUMCTHUTEIbHOM
mamune (rae F,, cniaa rpenns, Fy, — cuia tsikecrn, F,, — nenrpodexnas cuia, F, —
MATHUTHAs CWIa, b — yroJ orpsiBa yacTuubl Ha 0apadaHe ceMAOYUCTUTEIbHOM
MamiuHe)?
F.=F+Fgcosb
F\ <F, +F.sinb
+F,, > F,sinb

F\=F+F+Fsinb



Taoauna 3 — Kpurepuu oueHku ¢cGopMHPOBAHHOCTH KOMIIETEH LU

Ko n Kpurepun ouennBanms CCI)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMHU
HaMCHOBAHHE (4acTH KOMIICTEHIIVMH)
AHIUKATOpa Ha 0a30BOM YPOBHE Ha IMOBBIIIIEHHOM YPOBHE
JOCTUIKCHUSA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHIIUH «YIOOBJIETBOPUTEILHOY «XOpouo» «COTJIUYHO
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHITNH ) MaKCUMAJILHOTO 0ajia | MakCcUMaJbHOIO Oajiia MaKCHMAaJILHOI'O Oasa
WUa-1yx.. BIaJeeT MaTepHUaIoM M0 CYIIECTBY OTBEYAET | IPUHUMAET AKTUBHOE
AHa.anpyeT 10 TEME, HO Ha IIOCTaBJICHHEBIC Y4acTHE B X0JI€ IIPOBEACHUS
HpO6J‘IeMHy1-O HCIBITBIBACT BOIIPOCEL, HO MPAKTUIECKOrO 3aHATHA,
CUTYyalUIO KakK | 3aTpYAHCHHUA B IIOUCKE JOITyCKaeT [IPaBWJILHO IOHUMAET
CHUCTEMY, BBIABIIAA €€ | U aHAJIN3€E HETOYHOCTH IIPU CYIIHOCTEL BOIIPOCOB U
COCTAaBJIAOIIHE " I/IH(i)opMauHH IS H3JIOKEHUU OTBETA HA | ITOJIHO M3JIaracT OTBET HA

CBSI3M MEXy HUMU

-2y
Ocy1iecTBisieT
MOUCK BApUAHTOB
pelieHus
MOCTaBJICHHOM
poOIeMHOM
CUTyallud Ha OCHOBE
JOCTYTHBIX
HUCTOYHHUKOB
uHpopmaruu

NI-3vi1.
Onpenensiet B
pamMKax BBIOPaHHOTO
QIrOpUTMa BOIPOCHI
(3amaum),
MO/IJIeXKAIITHE
HanbHenIen
pa3paboTke.
[Ipennaraer cocoObl
WX PEIICHUS
NJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
JOCTHKEHUSI
ITOCTaBJICHHOM 1IEJIH
KaK
MOCJIEIOBATEILHOCT
b LIAroB, MPEABU/IS
pe3yNbTaT Kaxa0ro
W3 HUX U OLICHUBAs
WX BIIUSHUC Ha
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeNIbHOCTH U Ha
B3aUMOOTHOIIICHUS
Y4aCTHUKOB 3TON
NEeSTeTbHOCTH
N-1nkoc-1
Pa3zpabarbiBaer
MEePCTIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aIlu U
aBTOMaTHU3aIu1
MIPOLIECCOB B
CEJIbCKOXO35IMCTBEHH
0l opraHu3anuu

pEeIlIeHUs TOCTaBIEHHOM
3a/a4H,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
peLICHHS TOCTABJICHHOM
npoOJIeMHOI cuTyanu,
B OTIpE/ICNICHUU B
paMKax BBIOpaHHOTO
aJIrOpUTMa BOIIPOCOB,
MOJIeXKAIITIX
nalpHenmen
pa3paboTke u

MOCJEAY FOIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUS
MOCTaBIICHHON 1EJIN KaK
MOCJIEI0BATEIbHOCTH
1aroB, MPEABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OILICHUBAHHUS
BJIMSIHUE HA BHEIITHEE
OKpYXKEHHE
IJIaHUPYEMOH
JeSITEIbHOCTH U Ha
B3aMMOOTHOIICHUS
YYaCTHHUKOB 3TOH
NeSITeIbHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paszpabaThIBaTh
MIEPCIICKTUBHBIC TUIAHBI
Y TEXHOJIOTHUHU B
o0nacTu MexaHU3aIuu
¥ aBTOMAaTHU3aLUU
MIPOIIECCOB B
CEJIbCKOXO351CTBEHHON
OpraHu3aIuu

BOTIPOC,
YAOBJIETBOPUTEIHHO
TOTOB OCYIIECTBIIATH
MOUCK U aHAJIN3
uHpopManuu st
peuieHus
MOCTaBJICHHOM 3aJ]a49H,
OCYILECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IIOCTaBJICHHOU
npoOJIeMHOMN
CUTYyalluH,
OTIPENIETISATh B paMKax
BBIOpaHHOTO
aJropuTMa BOMPOCOB
MOIJIEKAIIIX
naJpHenImen
pazpaboTke u
MOCTETYOIIEH
pa3paboTke cTpaTeruu
JOCTHKEHUS
MOCTaBJICHHON IeJIN
KaK
MOCIEI0BATEILHOCTH
1I1aroB, MPeABUIs
pe3yabTaT KaXKI0ro 13
HUX U OLICHUBAHUSA
BIUSIHHAE HA BHEIIIHEE
OKpY’KEHHE
IJITAaHUPYEMOMU
NEeATEILHOCTH U Ha
B3aHMOOTHOIIIECHUS
Y4aCTHUKOB 3TON
JIESITENLHOCTH,
yIOBJIETBOPUTEIHHO
crocobeH
paspabatbIBaTh
MEePCIIEKTUBHBIC
IUTAHBI U TEXHOJIOTUHA
B 00JacTH
MeEXaHU3aIa U
aBTOMAaTH3aILIUHU
MPOIIECCOB B
CEIBbCKOXO03SHCTBEHHO
W OpraHu3aiuu

BOIPOC, CIIOCOOEH
OCYILECTBIISATh

IIOMCK U aHaIIu3
uHGOPMAIIUU IS PEeIICHUS
MIOCTaBJIICHHOH 3aJauH,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
MOCTaBJIEHHOW TPOOIEeMHOM
CUTYaIUH, ONIPECIISITh B
pamKax BEIOpaHHOTO
aJTopuTMa BOTIPOCOB
HoJJIeKaInX JajdbHEeNIen
paspaboTke u
nocneayomei pa3paboTke
CTpaTeTuu JOCTHKECHUS
[IOCTaBJIECHHOMN I[€JIH KaK
MOCIEI0BATENLHOCTH
[I1aroB, MPEABUAS PE3yJIbTAT
Ka)KI0TO U3 HUX U
OLICHMBAHUS BIUIHUE HA
BHEIIIHEE OKPYKECHHE
TJIAHUPYEMOM
JIeSITEILHOCTH U Ha
B3aMMOOTHOIIIECHUS
Y4YaCTHUKOB TOU
eATEIbHOCTH, CIOCOOEH
OTJIIMYHO pa3pabaThIBaTh
MEePCIIEKTUBHBIC TJIAHBI U
TEXHOJIOTHHU B 001aCTH
MEXaHu3aluu U
aBTOMAaTHU3alMHU IIPOLIECCOB
B CEIIbCKOXO03IHCTBEHHOMN
OpraHHu3aIuu




Tema 2. YcTaHOBKH 3JIEKTP0OA3P030J1bHON TEXHOJOTHH.

Bonpocs a5 codeceoBaHmsi:

1. O6bsicuuTe TPUHLIUI PAOOTHI EKTPOCTATUIECKOTO TUCKOBOTO a3PO30JIHHOTO
reHeparopa.

2. [ouemy 1151 BaKLIMHALIMK U I€3UHPEKIMH HEOOXOJUMO MPUMEHSITh
OTPULIATENBHO 3aPSKEHHBIE a3PO30JIH?

3. Kak npakTU4ecKy MOKHO OIPEIEIUTh pa3MepP 4acTULl adpo30J1s1?

4. 1514 yero Hy»Ha a’3po30JbHasi 00paboTKa )KUBOTHOBOAUYECKUX TOMELICHUI?

5. Kakue MeporpusaTHs 110 TEXHUKE 0€30IaCHOCTH HEOOX0AUMO COOJII01aTh IPU
paboTe ¢ INEKTPOCTATUYECKUMU a3pO30JIbHBIMU FeHepaTopamMu?

6. Kak BiusieT yacToTa BpalleHHs paclbUIMBAOIIEIO JUCKA HA TUAMETP
a’3p030JIbHBIX YACTHIL U [T0YEMY?

7. YCTpOWCTBO M MIPHUHIIMI JICUCTBHS IBYX30HHOTO JIEKTPODUIBTpA.

8. Kak moBbIcUTh 3(EKTUBHOCTH OYMCTKH ra30B B AIEKTPUUECKUX (DUIbTpax?

9. Knnaccudukanus 31eKTpoQHIbTPOB.

Komnviomepnoe mecmuposanue (TCk):

Buibepume ooun npasunvHwili 6apuarnm
BoruncinTe BeJIMUMHY OTPAHUYHUTEIBHOTO PE3UCTOPA, BKIIYAEMOI0 ISl
0€30MaCHOCTH MOCJIeI0BATEIbHO ¢ KOPOHUPYIOIIIUMH JJIEKTPOJIAMH B YCTAHOBKE
OUT, nuTaeMoro oT HCTOYHUKA B 25kB.
+5 MOM
500 xOm
10 kOMm
30 MOmMm
MaruuTHy0 00padoTKy BOABbI B 3JIEKTPOKOTJ/IAX HCHOJIb3YIOT B LEJsIX:
[ToBbIlIIEHUS TETIIOEMKOCTH BOIbI
+CHmKeHUsT 00pa30BaHUS HAKUTTU
CHXeHus yAeIbHOTO COPOTUBIICHUS BOJIbI
[ToBbIlIEHUS YIETLHOTO CONPOTUBIICHUS BOBI
Cenapanus cMecH YaCTHLl TP MATHUTHOM 0YMCTKE CEMSH BO3MOKHA TOJbKO JJIs:
KpynHbIX 1 METKHX
+1'magKux 1 mepoxoBaThbIX
Cyxux ¥ BIaXHbIX
KpyribIx U BBITSAHYTBIX
HavaabHasi HANPAXKEHHOCTH MOJISI KOPOHHOTO pa3psiaa (popmyJa Iuka)
BbIpaxkaercs GpopmMy.Jioii:

Eo=303-10% 5. 20278
d-1,
g, - 00298
NGRS
0,0298

1E(=303-10" -5 (1+ ==

1/ES-rO)
Bo=5-(1+ Y0 T

0,0298 )




YKaxkuTe HANPSKEHHOCTDb 3JIEKTPUYECKOTr0 MOJIs1 B BO3AYLIIHOM MPOMEKYTKe
IJIOCKOI0 KOHIEHCATOPA, YACTHYHO 3aN0JHEHHOI0 NapaJlJIeJIbHbIM CJ10eM
AUIJIEKTPHKA:

hcn'gcn +hB "€

U-¢
= h
e Een g "€y

F

U
" h,
o Uggy,
hCJ'ISCJ'I + hB
Ykaxkure BhIpakeHHe MAKCUMAJIbHOI0 KOHTAKTHOI0 3aps/ia NPOBOASAIEH
chepuYHON YACTULBI PAAMYCOM a B 3JIEKTPOCTATHYECKOM II0JIe.

F,

B

TE3 2
+Qmax = ?SoEa

T 2.2
Qmax ZESOE a

BoipaxeHue npeaejbHOro 3apsaa IU3JIEeKTPUIeCKOH chepuuecKod YacTHIIbI
paauycoM a, HaXOAsIlelcs B I0Jie KOPOHHOI'0 pa3psaa:
2
+Qu = 37tz(;8i ~23 B
3meye,
(e, +2)a2 ‘E
B 3n(e, + 2)- a’E

max —

Qmax =

€02

Qmax = ‘80]32213

IIpu 00padoTKe 3epHa B JIEKTPOCENAPATOPAX MOBEPXHOCTH CeMSIH
o0ecnbLIINBAETCS B pe3yJbTaTe AeMCTBUS CHJIbI:

+ Kynona

Jlopenua

Awmrepa

JlopeHna u Cusbl TAKECTU
IIpu 3JIeKTPOOKpaCcKe HA YACTUIy KPACKH KPOMe CHJIbI TSIZKeCTH HAYUTaeT
JAeHCTBOBATH CHJIA:

+ Kynona

Jlopenua

Amnepa

JlopeHna u CuIbl TSHKECTH

DJIeKTPOCTATHYECKOE T0JIe€ BLICOKOH HANPSAXKEHHOCTH MOYKHO UCII0JIb30BaTh JJIsl:
+ Jl03upoBaHUs CHITYYUX CPEN

Bcmamiku 3emnu

Paccoiienus nouBbl



Harpesa Bo3ayxa
DJIeKTPOCTATHYECKOE T10JIe€ BLICOKOH HANPSZKEHHOCTH € CeJILCKOM X035IlicTBE
MOKHO MCII0JIL30BaTh JJIs:
+ CTUMYJISIIIAM CEMSIH TIepe/]T TOCEBOM
Bcmnaniku 3emnu
Paccoaenus mouBsl
Harpesa Bo3nyxa
Ha yacTuny HepeppOMATrHUTHOM MBI B CHJILHOM MATHUTHOM I10J1€ IelCTBYeT
Cuna Kynona
Cuna Amnepa
Cuna Jlopenia
+3NeKTpUYECKre CUIIbl HE ICHCTBYIOT
Ha yacTuny ¢peppoMarHuTHO# NbLJIM B CWWIBHOM MAarHUTHOM MOJie 1eHCTBYyeT
Cuna Kynona
+Cuna AmMmnepa
Cuina Jlopenia
DIIEKTPUUYECKHE CUIIbI HE ICHCTBYIOT
JIeKTpOCTATHYECKOE T0JIe€ BLICOKOH HANPAKEHHOCTH MOKHO HCII0/Ib30BATh ISl
+1lonbopa xmonka-ceipia
Bcmaniku 3emnu
Paccojienus nouBbl
Harpesa Bo3ayxa



Tabauna 4 — Kpurepuu oueHku ¢cGopMHPOBAHHOCTH KOMIIETEH LU

Konn Kpurepun ouennBanus CCI)OpMHpOBaHHOCTI/I KOMIIETCHIINH
HaMCHOBAHHE (4acTH KOMIICTEHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,

CUTYaIIHIO KaK
CUCTEMY, BBISIBIISIS €€
COCTAaBJISIONINE U
CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MOVCK BapUaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTYalliu Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

3aTPpyAHEHUS B ITOMCKE
U aHalu3e

uHpOpPMALIUHU IS
pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JOCTHKEHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BJIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aMMOOTHOIIECHUS
YYaCTHUKOB 3TOH
JeSITeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTHUHU B
o0nacTy MexaHU3aIuu
U aBTOMAaTHU3aLUU
MIPOIIECCOB B
CEIbCKOXO35CTBEHHOU
OpraHu3auu

JTOTTY CKaeT
HETOYHOCTHU MPHU
W3JIOKEHUU OTBETA HA
BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

MpaBUILHO MTOHUMAET
CYIIIHOCTh BOIIPOCOB U
MOJIHO U3JIaraeT OTBET HA
BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




Tema 3. UckyccTBeHHAsi HOHU3ALMS BO31yXA.

BomnpocsI qiis1 codeceoBanmsi:
1. Kak ocymecTBisieTcss a3pOHOHU3ALMS B ITULIEBOICTBE U )KUBOTHOBOJICTBE?
2. JleicTBHE a3pOMOHOB HA )KUBBIE OPTaHU3MBI.
3. YCTpOUMCTBO YCTAHOBKHU a3pOMOHMU3AIIMU B ITULIEBOACTBE U )KUBOTHOBOJCTBE.
4. Texnosornueckast 3p(HheKTUBHOCTh a3POMOHU3ALINH.
5. [loyeMy KOHLIEHTpaLusi OTPULIATETbHBIX a9POUOHOB B TOMEIIEHUH IS
coJiep KaHusl )KUBOTHBIX HIMXKE, YEM B HAPYKHOM BO31yXe?
6. TpeOoBanus 0e30MacHOCTH, NpeabsBisieMble K yctaHoBkaM DUT npu
AKCILTyaTal1H.

Buibepume ooun npasunvhulli eapuanm
Yro Takoe asponoHM3anus Bo3ayxa?
Haceimenue Bo3ayxa 030HOM
+Hacelnienue Bo3yxa OTpULaTeIbHbIMU 3apsaaMu
3apsiika U OCaxJeHue a’po30eil
Bce Beienepeuncnensoe
B ssiekTpuyeckoM GpuIbTpe 0caxAeHHe NbIJIEBbIX YACTHI IIPOMCXOAUT O]
AeHCTBUEM:
+Cunbl KyoHa, CUIIbI TSKECTH U CHIIBI 3€PKAJIbHOTO OTOOPaKEeHHUSI
Cunbl AMrnepa, CUIbI TSKECTH U LIEHTPOOESKHOU CUJIbI
Cubl 3epKanbHOr0 0ToOpaxeHus, cuiibl KyaoHa, CHIbI TSKECTH U LIECHTPOOESKHOU CUJTBI
Cunel 3epkanbHOro 0ToOpaxeHus, cuibl JIopeHa, CUIIbI TSHKECTH U LIEHTPOOEKHON
CHUJIBI
CuJia 3epKaJbHOr0 0TOOPaKeHH sl AeiiCTBYeT MEKIY:
JIByMsI NpOBOJIAIIMMH HE 3apSyKEHHBIMU TJIOCKOCTSIMHU
JIByms 3apsaamu
+3aps10M U IPOBOASIIEH TIIOCKOCTHIO
3apsA10M U HE NPOBOASAIIEH INTIOCKOCTHIO
Cuna Kysiona geicTByeT Mexay:
JIByMsl IPOBOJSLIMMU HE 3apPSKEHHBIMU INIOCKOCTAMU
+/IByms 3apsiamMu
3apsI0M U POBOASIIEN NIOCKOCTHIO
3apsI0M U HE TPOBOISAIIEH MIOCKOCTHIO
Ha mrocTpy UnikeBckoro nogaercs:
[TocTosiHHOE HaNPSHKEHUE 3HAKA «+»
+1locTOSIHHOE HANIPSKEHUE 3HAKA «-»
[IepeMeHHOE BBICOKOBOJIBTHOE HAIPSKEHUE
JIroctpa 3azemisieTcs
JIérkme mos10KkuTEIbHbIE A3POMOHBI B BO3/1yXe NMOMELICHHS:
[To0XUTENBHO BIUSAIOT HA )KU3HEHHBIE ITPOLIECCHI dKUBOTHBIX
+OTprnaTenbHO BIMSIOT HA )KM3HEHHBIE IPOLECCHI JKUBOTHBIX
He oxa3bIBaroT HUKaKOTO BIHMSIHUS
Oxka3pIBalOT OYEHb HE3HAYUTEIIBHOE BIUSHUE, KOTOPOE HE CTOUT YUYUTHIBATh
JIérkue orpuuaTe/bHbIe a3POUOHBI:



+110JI0KUTENBHO BIUSIOT HA )KU3HEHHBIE MTPOLIECCHI )KUBOTHBIX
OTpuuarenbHO BIUSIOT HA )KU3HEHHBIE MTPOIECCHI )KUBOTHBIX

He oka3piBaroT HUKAKOIO BIUSHUSA

Oka3bIBalOT OY€Hb HE3HAYUTEIBHOE BIUSHHUE, KOTOPOE HE CTOUT YUYUTHIBATh
Tsxkénble NOJI0KUTEIbHBIC A)POHOHBI:

[TomoX’uUTENBHO BAUAIOT HA )KU3HEHHBIEC MPOLIECCHI dKUBOTHBIX
+OTpULATENBHO BIMSAIOT HA )KU3HEHHBIE ITPOLIECCHI JKUBOTHBIX

He oka3pIBatoT HUKAKOTO BIUSHUS

Oka3pIBalOT OY€Hb HE3HAYUTEIBHOE BIUSHUE, KOTOPOE HE CTOUT YUUTHIBATH
Hu3kasi KOHIEHTpauus B BO3AyXe OTPULATEIbHbIX A9POHOHOB:
[T010KHUTENBHO BIMSAET HA AKU3HEHHBIE TPOLIECCHI JKUBOTHBIX
+OTpULIaTENBHO BIUSAET HA JKU3HEHHBIE ITPOLECCHI )KUBOTHBIX

He oka3bIBatOT HUKAKOTrO BIUSHUSA

OKka3bIBalOT OYEHb HE3HAYUTEIBHOE BIUSHHUE, KOTOPOE HE CTOUT YUYUTHIBATh
Hanpsxkenue, nogaBaemoe Ha JIOCTpy UnkeBCKOro:

100B

10MB

+25kB

220B



Tabauua S — Kpurepuu ouenku ¢cGopMHPOBAHHOCTH KOMIIETEH LU

Konn Kpurepun ouennBanus CCI)OpMHpOBaHHOCTI/I KOMIIETCHIINH
HaMCHOBAHHE (4acTH KOMIICTEHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,
CUTYyalUIO KaK | 3aTpYAHCHHUSA B IIOUCKE JOITyCKaeT paBUJILHO IOHUMAET
CHUCTEMY, BBIABIIAA €€ | U aHAJIU3€E HETOYHOCTH IIpU CYILIHOCTEL BOIIPOCOB U
COCTAaBJIAOIIHE 54 I/IHcpopMauI/H/I I H3JIOKEHHUU OTBETA HA | IIOJIHO M3JIaracT OTBET Ha

CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MOVCK BapUaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTYalliu Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JIOCTHKCHHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BIIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aUMOOTHOUIEHUS
YYaCTHUKOB 3TOH
JIeATEeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTUHU B
o0nacTy MexaHU3aIuu
Y aBTOMaTHU3aII1
MIPOIIECCOB B
CEIIbCKOXO035CTBEHHOU
OpraHu3auu

BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




Tema 4. DiieKTPOUMITYJILCHAS TEXHOJIOTHS.

Bomnpocsl 1is1 codeceoBanus:

1. B ueM 3axiro4aroTcss 0COOEHHOCTH JIEKTPOUMITYILCHOU TEXHOJIOTUN?

2. [lepeunciure OCHOBHBIE 00JIACTU TPUMEHEHUS AIEKTPOUMITYILCHOM
TE€XHOJIOTUU

. O0bscHUTE IPUHLIUIT AEUCTBUS PEJIaKCALIMOHHBIX T€HEPATOPOB

. Kak ymenbmuTh yactoty mmnyJibcoB RC-reneparopa?

. [IpuBenute cxemy ycTpOHCTBa, MPUMEHEHHE KOTOPOTO TO3BOJIUIO Obl
HOBBICUTh CKOPOCTh CYILIKH TPaBbl, UCIOJIb3Y 3JIEKTPUUECKUE UMITYJIbCHI

. YCTPOMCTBO U IMIPUHLINI IEUCTBUS JJIEKTPUIECKON U3TOPOIH

. 'eHepaTopbl JIEKTPUUECKON U3rOpOIU

8. DnekTporuapasinyeckuii 3hPexT u NpuMEHEHUe ero B C.X. MIPOU3BOJICTBE

N B~ W

N

Buibepume ooun npasunvHwili 6apuarnm
I[Ipunun padoTsl 3JIEeKTPUUYECKOH U3ropPoI OCHOBAH HA TOM, 4YTO:
+NeKTpUUECKHI TOK, MPOXOAs Yepe3 OpraHusM, IeUCTBYET Ha KIETKU, BbI3bIBAS
HEMPUATHOE OUIYIIEHUE IEKTPUUECKOTO «yaapar
DNEKTPUUECKUN TOK, POXO/IS UEPE3 OPraHu3M, IEUCTBYET Ha KJIETKH, BbI3bIBAs
MPUSATHOE OIIYIIEHHE TETIOThI
Cnalplii HIEKTPUUECKUI TOK BBI3BIBACT «3Y/1» B KOXKE >KUBOTHBIX
DNEKTPUUECKUN TOK AKTUBU3UPYET KU3HEHHBIE IIPOLIECCHl B OPraHU3ME KUBOTHBIX
KoumnuecTBo 3J/IeKTpHUYeCcTBa, coiepKaieecss B MMITYJIbCe JIeKTPUIECKOil
MU3rOPOIHU He 0JI2KHO NMPEeBbIIIATD:
+ 3 MKn
10 mKn
100 mKn
300 MKn
ueKkTporuapaBjandeckuii 3p@Pexr B c.X. IPOM3BOACTBE NPHUMEHIETCS:
[Tpu anekTpooOMoIIOTE 3epHa
[Tpu snekTponpornoike
+1Ipu Moiike mepcTH U ANEKTPOIPOIUOHHON 00paboTKe
Jlyist mpeanoceBHOM 00pabOTKU CeMsH
YKaxkuTe HANPSKEHHOCTDb 3JIEKTPUYECKOr0 MOJIs1 B BO3AYIIHOM MPOMEKYTKe
IUIOCKOI0 KOH/IEHCATOPA, YACTUYHO 3aN0JHEHHOT 0 MaPaJJieIbHBIM CJI0eM
AMIJIEKTPUKA:
T U+h €

ClI CJI B B

U-¢.;

hcn “Een +hB “Cen

E,=



Hanpsxenue, nogasaemMoe Ha o0padaTbiBaeMblil 00bEKT MPHU
JIEKTPOTHAPABINYECCKOM yAape, COCTABJISACT:

+ boiiee 10 kB

Menee 380 B

Menee 12 B

Menee 1000 B

HanpsizkeHue, mogaBaeMoe Ha 3JIEKTPOU3IOPOIAb, COCTABJISIET:

+bonee 2 kB

Menee 380 B

Menee 12 B

Menee 1000 B

Toxk, npoTrekawUUi M0 )KUBOTHOMY, IPUKOCHYBIIEMYCS K 3JIEKTPOU3rOPOIH,
MOKeT ObITh:

+bonbiie 10 A

Bbonpme 100 A

Menpmre 0,01 A

Menbiie 100 MA

KaBuranusa — 31o:

+O0pa3oBaHue BHYTPH KUJIKOCTH ITy3bIPHKOB Mapa C MOCIEIYIONIUM UX CXJIOMbIBAHUEM
YpTpa3ByKoBasi OUNCTKA ACTANEH

OTtpakeHue yiabTpa3ByKOBOM BOJIHBI OT IPAHUIIBI pa3jiesia cpel

VYIbTpa3ByKOBOE CBEPICHUE TBEPABIX MATEPUATIOB

OOpartHbIii nbe303¢¢eKT — ITO:

M3MeHeHre reOMETpUUECKUX Pa3MEPOB TeJla MO IEMCTBUEM MAarHUTHOTO MOJIS
+/3MeHEHE TEOMETPUYECKUX PA3MEPOB TeEJA MO AEHCTBUEM AIEKTPUUYECKOTO TOJIS
OO0pa3zoBaHue BHYTPHU KUIKOCTH My3bIPHKOB Mapa Mo 1eHCTBUEM YIbTPa3ByKa
Pazpymienue Ten noa 1eMCTBUEM YJIBTPA3BYKa

MaruuTpoCTPpUKUUOHHBIN 3P (PeKT — ITO:

+3MeHeHne reoMeTpuYeCKUX pa3MepoOB TeJa MO AEUCTBUEM MarHUTHOTO MOJIS
N3MeHeHne reOMETPUYECKUX PA3MEPOB TEJIA MO/ IEUCTBUEM SIIEKTPUUECKOTO MOJIS
OO6pazoBaHue BHYTPH XKUAKOCTHU My3bIPHKOB Napa Mo JeUCTBUEM YIIbTPa3ByKa
Pa3pymenue Ten nog AeCTBUEM YIIBTPA3BYKa

IIpuHUMD 1eHCTBUSA 3X0J10TA OCHOBAH:

+Ha oTpaxeHuu ynbTpa3ByKa OT OIPEMATCTBUS U U3MEPEHUU BPEMEHH MPOXO0J1a MPSIMOM
Y OTPAXKECHHOU Y 3 BOJIHBI

Ha npenomienuu ynpTpa3ByKa MpPEnsITCTBUEM U U3MEPEHHUU JJIMHHBI BOJIHBI Y 3

Ha nazepHom u3MepeHnn paccTosiHUsA

Ha n3nyuennn Y3 BoJIHBI TpaHULE pa3aesa Cpex

Paccrosinue, usmMepeHHOe 3X0JI0TOM, Olpeae/isieTcs mo popmy.ie:

[IpousBeneHne CKOPOCTH PACIIPOCTPAHEHNS YIBTPA3BYKa B CPEAE HA BPEMS
[IpousBeneHre CKOPOCTH PACIPOCTPAHEHNUS YIBTPA3BYKa B CPEAE HA INIOTHOCTH CPEJIbI
+1IpousBeeHrE CKOPOCTH pACIPOCTPAHEHUS YIbTPa3ByKa B CPEJI€ HA BPEMS U JICIICHHOE
Ha JIBa

YeTBepras yacTh NPOU3BEIACHHS CKOPOCTH PACITPOCTPAHEHUS YIbTPA3BYKa B CpPE/E Ha
BpeMms



YiabTpa3dByKoOBbIE PAcXoA0Mephbl, HCIOJAb3YIMe 3P PexT loniepa, 0CHOBBIBAKOTCS
Ha:

+3MeHeHun IHbI yIbTPa3ByKOBOW BOJIHBI

OTpaxkeHuu yiabTPa3ByKOBOM BOJHBI OT YACTHUIl U3MEPSEMON MaCChI

[TorynomeHnnn yapTpa3ByKOBOW BOJIHBI

N3MeHeHn THTEHCUBHOCTH yJIbTPa3BYKOBOM BOJIHBI

J1st 4ero U3 HUKeNepeYrCJIeHHOT0 MOI'YT UCII0JIb30BATHCH YJIbTPA3BYKOBbIE
KoJie0anun?

Pacconenus mous

+OTIyruBaHus rpbI3yHOB

VYIIbTpa3ByKOBOM OKPaCKu

BripaGoTku sHepruu

[ 4ero U3 HUKeNnepeurcJeHHOT0 MOTYT HCIIOJIb30BATHLCS YJIbTPA3BYKOBbIE
KoJIe0aHusA

Pacconenus nous

+Jlerazanuu ;KuaKoCTEH

YIIbTpa3ByKOBOUM OKpPaCKu

Ocy1ieHus 1moys

Jns1 yero U3 HUKenepeuncJaeHHOro MOI'yT HCI0JIb30BAThCS YJIbTPa3ByKOBbIE
Ko0JIeOaHus

Pacconenus mous

+I1acTepuszanuu

VYIIbTpa3ByKOBOM OKPaCKHu

Jle3nHcekuuu

J1st 4ero U3 HUKeNnepeuYrCcJIeHHOT0 MOTYT HCII0JIb30BATHCS YJIbTPA3BYKOBbIE
KoJIe0aHusA

Pacconenusa nous

+JleueHus JKMBOTHBIX

YIbTpa3ByKOBOUM OKpPaCKu

BripadoTku 3Heprun



Tabauna 6 — Kpurepuu ouenku ¢cGopMHPOBAHHOCTH KOMIIETEH LU

Konn Kpurepun ouennBanus CCI)OpMHpOBaHHOCTI/I KOMIIETCHIINH
HaMCHOBAHHE (4acTH KOMIICTEHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,
CUTYyalUIO KaK | 3aTpYAHCHHUSA B IIOUCKE JOITyCKaeT paBUJILHO IOHUMAET
CHUCTEMY, BBIABIIAA €€ | U aHAJIU3€E HETOYHOCTH IIpU CYILIHOCTEL BOIIPOCOB U
COCTAaBJIAOIIHE 54 I/IHcpopMauI/H/I I H3JIOKEHHUU OTBETA HA | IIOJIHO M3JIaracT OTBET Ha

CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MIOKCK BapHaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTyallud Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JIOCTHKCHHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BIIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aUMOOTHOUIEHUS
YYaCTHUKOB 3TOH
JIeATEeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTUHU B
o0nacTy MexaHU3aIuu
Y aBTOMaTHU3aII1
MIPOIIECCOB B
CEIIbCKOXO035CTBEHHOU
OpraHu3auu

BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




Tema 5. DaekTporepMuyecKHe YCTAHOBKH J/JIsl PeryJHpPOBaHHUS MapaMeTPOB
MHUKPOKJIHUMATA B CEJIbCKOX03CTBEHHBIX IPOU3BOACTBEHHBIX MOMeEIIEeHUIX

BomnpocsI qis1 codeceoBanmsi:

1. IlpunHIMn AEHCTBHS 3JIEKTPOTEIIOBOTO HACOCA.

2. CpenctBa, IpUMEHSIEMBIE JJI1 MECTHOT'O 000IpeBa B )KMBOTHOBOJICTBE U
NTULEBOCTBE.

3. DneKkTpoHarpeBaTelbHbIe YCTAHOBKH, IPUMEHAEMbIE ISl CYLIKHU C.X. IPOJYKTOB
U KOPMOB.

4. Cnoco0bl, MpUMEHsIEMBbIE JJIs 3JIEKTPUUYECKOro 000rpeBa Mo4Bkl U BO3/1yXa B
NapHUKAX U TEeTUTULAX.

Buibepume ooun npasunvhulli 6apuanm

Llejib KOHCTPYKTHBHOI'O pacyera 3JIEKTPOTEPMUYECKOro 000py10BaHUs — ITO:
+OnpeaeneHne TEMIOBBIX, IIEKTPUUECKUX U pa3MEPHBIX IapaMETPOB

Br160p 060py10BaHMs U3 YKCIa BBIITYCKAEMOTO IPOMBIIIJIEHHOCTBIO IO KaTajloraM
IIpoBepka BO3MOXKHOCTH UCIIOJIB30BAHUS 000PYIOBAHUS B KOHKPETHBIX YCIOBHSIX
IKCILTyaTaluH

Ornpenenenne TEXHUYECKUX YCIOBUM HA HATPEB

DJIEKTPUYECKHU I HArPeB CONPOTHBJICHUEM B CeJIbCKOX03HCTBEHHOM
NMPOU3BOCTBE NPUMEHSETCS JJIS:

+HarpeBa Bo3tyxa, BOJbl, CyIlIKa U TEIJIOBOI 00pabOTKH CENbCKOX03iCTBEHHBIX
MaTepHaioB U KOPMOB

[ToBEpXHOCTHOM 3aKAJIKH JAETAIIEN CEIIbCKOXO3IMCTBEHHBIX MAIIMH, HAHECEHUS
NOKPBITUM, TPEANIOCEBHON 00PAOOTKHU CEMSIH, CEIEKIMOHHON pabOThI
XHUMHKO-TEepPMUYECKON 00pabOTKH METAILIIOB (a30TUPOBAHUE, IEMEHTALIUS U IPYTUE
i y3ruoHHbIE TOBEPXHOCTHBIE YIPOUEHUS AeTallel CeIbCKOX035HCTBEHHON TEXHUKHU
U UHCTPYMEHTA)

TepMmoo6paboTKH, HaIlJIABKE, PE3KE, CBapKe, TYTOMIABKUX U XUMUYECKU aKTUBHBIX
METAJJIOB B BAKyyMe€

K kakomy BHUay 3JIEKTPOTEPMUYECKOT0 000PY/10BAHNSI OTHOCSATCS OBITOBbIE
MHMKPOBOJIHOBBIE YJICKTPONEYH IS IPUTOTOBJICHUS IULIN?

NHayKUMOHHBIE BBICOKOYACTOTHBIE 3JIEKTPOTEPMUUECKUE TIEUH
+/{usnexTpudeckue eKTponeyn

DIIEKTPOHHO-ITy4EBbIE IEYN

DNeKTpOTepMHUUYECKHE YCTPOCTBA MH(PPAKPACHOTO HArpeBa

OTKII0HEHUE TEMIIEPATYpPbI OT ONTUMAJILHON B KOPOBHUKE CHUKACT
NMPOAYKTHBHOCTDL Ha:

+10%

25%

He BnuseT Ha NpoayKTUBHOCTH

30%

ABTOMaTI/BaHI/IH TEXHOJIOITNYECCKHUX MMPOLHECCOB IO3BOJSAECT COKPATUTDH IOTEPH
TENJIOTHI HA:

He BJIMSCT HaA HOTepI/I TCIIJIIOTHI



+20...25%

40..50%

5..10%

BexkTop IloiinTHHra — 3TO:

BekTopHoe nmpou3BeicHHE BEKTOPA CUJIBI HA BEKTOP HANIPSYKEHHOCTHU 3JIEKTPUUYECKOTO
OJIs

+BeKTOpHOE NMPOU3BEACHNE BEKTOPA HANIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJISI HA BEKTOP
HaNpsHKEHHOCTH MAarHUTHOTO MOJIS

BekTopHoe nmpou3BeieHNE BEKTOPA HANPSIKEHHOCTH MATHUTHOTO MOJISI HA CUITY
Jlopenua

BekropHoe npoussenenue cuibl Jlopenia Ha cuiny Amnepa

TeMnepaTrypa npoBOJAHHKA NMPHU MPOXOKICHNUH IJIEKTPUIECKOT0 TOKA MOBBIIAETCH
3a c4éT:

+B3anmoeiicTBrUsS CBOOOIHBIX 3aPSA0B C HEUTPATHHBIMU aTOMaMHU U MOJIEKYJIaMU
[ToBeIIEHNS TEMIIEPATYPBI

YMEHbUIECHUSI KHUHETUYECKON SHEPIrUU aTOMOB U MOJIEKYJI

YMEHBUIEHUS CKOPOCTU JBUKEHHSI aTOMOB U MOJIEKYJI

3anaya NpoeKTUPOBAHNS YJIEKTPOTEPMUYECKUX YCTAHOBOK:

+YMEHbIINTh NPUBEACHHBIE 3aTPAThl HA MPOU3BOJICTBO MTPOAYKIIMHU

YBEeIMUYNTh NPUBEICHHBIE 3aTPAThl HA MPOU3BOJICTBO MPOAYKIIHHU

YBeAuuYuTh 3aTPaThl SHEPTUU

YBenuuuTh 3aTpaThl TPya

KocBeHHBbIIT HarpeB CONMPOTUBJICHUEM — ITO:

+HarpeB BoAbI B 3JIEKTPUUYECKOM YaHHUKE

Harpes BoJibl B 371EKTPOAHOM BOJOHArpEBATENE

DJIEKTPOKOHTAKTHBIM HArpeB CTAJIbHOW 3arOTOBKHU

Harpes cymna B MUKPOBOJIHOBOU 1€Y1

HarpeB B mepeMeHHOM MArHMTHOM I10JI€ — 3TO:

Harpes cymna B MUKPOBOJIHOBOU 1€Y1

+Harpes cTanbHON 3arOTOBKU B HHAYKTOPE

Harpes BObI B 3JIEKTPOAHOM BOJIOHArpeBaTENe

DJIEKTPOKOHTAKTHBIM HATPEB CTAIBHOU 3arOTOBKH

Harpes B nepeMeHHOM 3JIEKTPUYECKOM I10JI€ — ITO:

+Harpes cyna B MUKPOBOJIHOBOW NEYH

Harpes cTanbHOi1 3arOTOBKH B UHIYKTOPE

Harpes BozibI B 371€KTPOAHOM BOJOHATPEBATEINE

DJIEKTPOKOHTAKTHBIN HArPEB CTAIIBHOUN 3arOTOBKH

JJIEKTPOTEXHOJIOTHS — 00J1aCTh HAYKH M TEXHUKH, U3y4aI0IIAs:

[Ipuembl mpeodpa3oBaHus JIEKTPUUECKON IHEPTUU

Crioco6bI IpeoOpa3zoBaHus IICKTPUIECKON SHEPTUH

CpenctBa BbIIOJIHEHUS TPOU3BOJICTBEHHBIX MPOLIECCOB

+Bce npeapiayye BapuaHThl OTBETOB

YaeabHoe 3JIEKTPHYECKOe CONPOTHBJICHHE BOJbI YMEHBIIAETCH ¢ POCTOM
TeMIepaTypbl H YMeHbIINJIOCH B 1,2 pa3a. Bonpoc: Bo cko/1bK0 pa3 cucrema
aBTOMATHYECKOI'0 PeryJJMpPOBaHM JICEKTPOAHOI0 BOJAOHATPEBATEIA U3MCHUT



HANpPsizKeHHe HA JIEKTPOAaX BOJAOHATpeBaTe sl MOCTOAHHOW MOIIHOCTH,
norpedasieMoii u3 ceTu?

VYBenuuur B 1,2 paza

YMmensmut B 1,2 paza

VBemuuur B V' pasa

+Ymenpmur B V12 pasa

Kak n3ameHuTcs 3Heprusi, norpedasieMasi U3 CeTH B eAMHUILy BpeMeHH TPeMs
OJIMHAKOBBIMH TPYOUaThIMHM dJieKTpoHarpeBareaamMu (TIHamu), BKIIOUEHHBIMH
NMEePBOHAYAIBHO N0 CXeMe «TPeyroJibHUKA» NMPHU UX NePeKJIIOYeHUN B «3Be31y»?

VYBenuuutces B V2 pasa

OcraHercst HeM3MEHHOU

YMeHbIIUTCs B V3 pasa

+ YMenbmutes B 3 pasa

YKa:kuTe 0CHOBHYIO 32124y 3JIEKTPHYECKOr0 pacyera HArpeBaTeJIbHOIo
3JIeMeHTA:

OrnpenenuTp 3MEKTPUUECKYIO0 MOIIIHOCTh, TOTPEOIIIEMYIO U3 CETH

OnpenenuTs TEPMUUECKOE COMPOTUBIICHUE TETIONPOBOAHOCTH U KOADPUIIUEHT
TEIJIO0TIAuU

+ PaccuuTaTh reoMeTpUYECKHE pa3Mepbl HArPEeBaTEIbHOIO PJIEMEHTA

PaccunraTh TEMIIEpaTyphl pa3IMYHbIX YACTEH HArpeBaTENs

KakoB xapakTep nepexoaHoro npouecca u3MeHeHHs TeMIepaTypbl BO BpeMEHHU
NPHU HAarpeBe 00beKTAa IS HeAJTU3HPOBAHHOIO CJIy4as (TeJ0 OJHOPOAHOE C
MOCTOSTHHOM y/1eJIbHOM TeII0eMKOCTHI0 M 0€CKOHEYHO! TeII0ONPOBOAHOCTHIO U
APp.) NPU OTCYTCTBUU MOTEPb MACCHI WU MIOTEPb JHEPTUU B OKPYKAIOILYIO Cpeay B
npouecce Harpesa, NP NOCTOSHHOM 3HAYECHUM JHEPrUU B eIMHULY BPEMEHHU,
MOABOAMMOM K 00bEeKTY JJI1 H3MECHECHUS €r0 TeIIOCOACPKAHUS, U MIPH HYJIEeBbIX
HAYAJIbHBIX YCJIOBUAX?

Temneparypa o0beKTa MO SKCIIOHEHTE BO3pacTaeT

Temmeparypa Bo3pacTaer 1o mnapadose

+ TemnepaTypa pacTer 1o JMHEHHOMY 3aKOHY
CHauana Temneparypa pacTeT 1o napadose, a 3aTeM M0 SKCIOHEHTE 10
YCTaHOBUBIIETOCS 3HAYEHUS
IlecTh 0oaMHAKOBBIX TPYOUATHIX MeKTpPOoHarpeBareei (TOHoB) coennHennbl B
JABOIHON TpeyrojabHUK. OnpenenTe U3MeHeHHe JHEPIUM MOTPedIsieMoii B
eIMHUILY BPEMEHHU M3 CeTH NMPHU UCYE3HOBEHUHU HANIPAKEHUA OAHOI u3 a3
DHeprus B €IMHUILY BPEMEHHU, OTpeOIIsieMas U3 CETU HE U3MEHUTCS
DHeprus B €IMHUILY BPEMEHHU, MOTpedIsieMas U3 CETU, IIPU UCUE3HOBEHUU HAMPSHKEHUS
O/1HO# 13 Tpex (a3 Bo3pacTaeT B 3 pasa
DHeprus B eIMHULY BPEMEHH, IOTpedsgeMas U3 CeTH YMEHbIIUTCS B V2 pasa
+ DHeprus, notpedisieMast U3 CETH B €JMHUIY BPEMEHHU, YMEHBIIUTCS B 2 pasa



Ykaxure XapaKTepHYI0 0COO€HHOCTh HH(PPAKPACHOT0 HATPeBA M0 CPABHEHUIO €
KOHBEKTHBHBIM HATPEBOM

3akonbl TerioBoro uanydeHus ten [Inanka u Buna nexar B ocHOBe HHGpaKpacHOTO
HarpeBa, a 3aK0oHbI TerioBoro u3nyudenus ten Credana-bonsiimana u Kupxroda — B
OCHOBE HarpeBa U3JIyuyeHUEM

+ CrnekTp U31y4eHHs] HCTOYHUKOB HH(PAKPACHOTO HArpeBa COOTBETCTBYET ONTUYECKUM
XapaKTEPUCTHKAM HArpeBaeMbIX TeJI B HHPPAKPACHOU 00JIaCTH, WIH IPYTUMHU CIIOBaMH,
U3JIy4daTeIbHbIE XapaKTEPUCTUKHU U3ITydaTeNsl COOTBETCTBYIOT MOTJIOMIATEIbHBIM
XapaKTepUCTHKAM HarpeBaeMbIX Tell

NHTEHCUBHOCTh HarpeBa U3JIy4YeHUEM Ha MOPSIOK BhIIIE HHTEHCUBHOCTHU
HH(ppPAKPaCHOro Harpesa, 0cobeHHo mpu Bbicokux (1200 °C u Bbiie) TeMmeparypax
U3JIy4yaTens

Jly1st HarpeBa YMCTOro BO3AyXa MOKHO IPUMEHUTH HHGPAKpPACHBIM HarpeB, a HE HarpeB
U3JIy4YEHUEM

Kaxkue BenecTBa MMeOT HAMOOJIBIIYIO TEIJIOEMKOCTD?

+ BOoJa

MIECOK

KEJE30

Me/lb

KoamnuecTBO TEm10ThI, BbIACJAAONICECH NPH MPOX0KICHUN 3JIEKTPUYECKOr0 TOKA,
onpejeasieTcs Mo 3aKOHY:

dapaznes-Makcseiia

Kynona

+Jlxoynsa-Jlenna

bou na-Mapuorra



Tabauna 7 — Kpurepuu oueHku ¢cGopMHPOBAHHOCTH KOMIIETEH LU

Konn Kpurepun ouennBanus CCI)OpMHpOBaHHOCTI/I KOMIIETCHIINH
HaMCHOBAHHE (4acTH KOMIICTSHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,
CUTYyalUIO KaK | 3aTpYAHCHHUSA B IIOUCKE JOITyCKaeT paBUJILHO IOHUMAET
CHUCTEMY, BBIABIIAA €€ | U aHAJIU3€E HETOYHOCTH IIpU CYILIHOCTEL BOIIPOCOB U
COCTAaBJIAOIIHE 54 I/IHcpopMauI/H/I I H3JIOKEHHUU OTBETA HA | IIOJIHO M3JIaracT OTBET Ha

CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MOVCK BapUaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTYalliu Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JIOCTHKCHHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BIIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aUMOOTHOUIEHUS
YYaCTHUKOB 3TOH
JIeATEeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTUHU B
o0nacTy MexaHU3aIuu
Y aBTOMaTHU3aII1
MIPOIIECCOB B
CEIIbCKOXO035CTBEHHOU
OpraHu3auu

BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




Tema 6. DiiekTpOoTEpMUYECKHE YCTAHOBKH JJI HATPEBA BO/bI.

BomnpocsI qiis1 codeceoBanmsi:

1. Knnaccugukanus 3J1eKTpUYecKiX BOJIOHArpeBaTesel u NaporeHepaTopos.

2. ®usnueckas CyIHOCTh HHAYKIMOHHOTO HarpeBa, Ha3HAuYE€HUEe HHIYKTOpA.

3. OcHOBHBIE NapaMEeTPhl, XapaKTEPUIYIOLIUE PEKUMbI MHAYKIIMOHHOTO Harpena.

4. Kak ocymecTBisieTcs TITyOMHHBINA HAarpeB, MOBEPXHOCTHBIN HArpen?

5. YacToThl, UCIIOJIb3yEMBbIE NPU UHAYKIIMOHHOM Harpese.

6. Kakue renepatopsl UCIOJIb3YIOTCS TPU UHAYKIIMIOHHOM Harpese?

7. UeM 0OBsICHSIETCS BbIICJIEHUE TEIJIOTHI B IPOBOJHUKE MPU IPOXOKIECHUU O
HEMY DJIEKTPUYECKOT0 TOKa?

8. Kak ompenensieTcss MOIHOCTD 3JEKTPOTEPMUYECKON YCTAHOBKH IS
TEXHOJIOTUYECKUX LIEJICH?

9. ITo kakoMy 3aKOHY UJET NPOLIECC HArpeBa TeJa MPU MOCTOSHHOW MOILIHOCTH
HarpeBaTeIbHOIO YCTPOMCTBA U NOCTOSHHOM TEIUIOOTAAYE B OKPYKAIOIIYIO
cpeny?

10. Yto npruMeHsieTcsl B Ka4eCTBE TEIUIOBOW M30JISILUHU C LENbI0 CHUKEHUS IOTEPh

TEIUIa B OKPYKAIOIIYIO Cpeay?

11. Tumnsl BODOTPEUHBIX KOTIOB, YCTPOWCTBO W PHUHIIUI ACHCTBHUS.

12. YCTpOoMCTBO M MPUHIUI 3JIEMEHTHOTO BOJIOHATPEBATENSA, TUIIBI JJIEMEHTHBIX
BOJIOHArpeBaTesiei.

13. OcHoBHBIE MpaBuiia 0€30NaCHON IKCIUTyaTallMU IEKTPOIHBIX KOTJIOB U
BOJIOHArpeBaTesiei.

14. Yto Takoe 3J€KTPOAHBINA HAarpeB?

15. KakoB nopsiiok pacyera 3JIeKTPOJHOTO BOJAOHATPEBATEIIS ?

16. Kakue snekTpuuecKkrue HarpeBaTesid COPOTUBIIEHUS IPUMEHSIOTCS B C.X
MIPU3BOJICTBE?

17. Kak ycTpoeH TpyOuaThlil 3JIeKTpOHArpeBaTesns?

18. Kakue maTepuanbl MpUMEHSIFOTCS JUIsl TPyOUaThIX 3JIEKTpOHArpeBaTEIeH?

19. B yemM cocTOUT NPUHIMI AKTUBHOI'O BEHTHJINPOBAHUS U KOHBEKTUBHOMN
CyIIKHn?

20. Ilpennoxure cnocoObl U YCTPOHUCTBA AJIsl CYIIKU (PPYKTOB, TPABHI Ha CEHO,
U30JISIIUY JJIEKTPOABUTATENIEH MTOCIIE PEMOHTA, OLUTYKAaTyPEHHBIX CTEH KHUJIOTO
MOMEIIEHUSI, a TAKXKe ISl DJIEKTPOTEIIOBOM 00pabOTKH U3MENBYEHHOTO KapTodes.

21. HazoBure cnocoObl peryupoBaHusi MOITHOCTHU AJIEKTPUUECKUX
BOJIOHArpeBaTesiei.

Buibepume ooun npasunvhviti eapuanm
DJIEKTPOAHBIN HArPeB MPUMEHSETCH IS HArpeBa:
TpanchopmaropHoro macna
+Bobl
CranpHBIX 3arOTOBOK
3epHa



IIpouecc mepeHoca TeMJIOTHI TEKYIEH JKUAKOCTHI0 WM Ta30M U3 00JIACTH C OAHOM
TEeMIIEPATYPOi B 00J1aCTh C IPYroil TeMIepaTypoi — 3To:

+KoHBek1us

Terutonepenaua

N3nyuenne

JlamuHapHOE IBUKEHUE

IlocTossHHAsI BpeMEeHH HarpeBa — 3T0:

+OTHOIIEHUE TEIUIOEMKOCTH TeJIa K €ro TEINIOOTHAOIIEN CIOCOOHOCTH

Bpewms Harpesa Tena

OTHOILLIEHUE TeMIepaTyphl Tela K NOABEICHHON MOUTHOCTH

Bpewms namMmuHapHOro IBMKEHUS raza

IIpsiMoii HarpeB CONPOTUBJIEHUEM — ITO:

+O1EeKTpOAHBIN HATPEB BOABI

HarpeB BoabI B MUKPOBOJIHOBOM II€YU

Harpes Boab! ¢ nomomibo TOH

Harpes cTanbHOM 3arOTOBKH B HHIYKTOPE

Harpes BoAbI B 3JIEKTPHYECKOM YailHUKE OCHOBAH HA HCMOJIb30BAHMU:
[Ipssmoro HarpeBa

+KocBeHHOro Harpesa

DIIEKTPOIYyTrOBOr0 HarpeBa

JIMdIIeKTpUYECKOro Harpesa

Cxema aBpTOMaTH3allUU IPOTOYHOI0 BOAOHATPeBAaTE/sl B CBOEM COCTABE UMeEET:
JlaTuuk nporoka

+JlaTuynK NpOTOKA WK TaTYUK JABICHUS

JlaTuuk CHIIbl TOKapHbI

Pene Hanpsioxenus

[ co3panus He0OXOAMMBIX VISl PACTEHH i, ;)KUBOTHBIX U NITHIbI TEMIIEPATYPHBIX
PEKUMOB Ha JKMBOTHOBOAYECKUX epMax, B 0BOIIEXPAHWINIIAX, TEIIHIAX,
nrunedadpuKax HCMOJIb3yeTCH B HACTONALEe BPpeMsl JJIEKTPOTEPMUYECKOe
o0opynoBaHue:

Tpancopmaroprbie (MHAYKIIMOHHBIE) BOJOHATPEBATEIIA TPOMBIITUICHHONW YaCTOTHI
BricokouacTOoTHBIE TACTEPU3ATOPHL; MOJYITPOBOIHUKOBBIE TEPMOIIEKTPUUECKUE
KOHJIUIOHEPHI

+9nexkTpokaniopudepHbie yCTAaHOBKU

TemnoBble HACOCHI

Ykaxkure HauboJ1ee mpueMJieMble CIIOCOObI JIEKTPUYECKOr0 HArpeBa 1/
MOJA0rPeBa MOYBbI B MAPHUKAX U 3UMHMX TeIUIHLAX:

+KocCBeHHBII HATPEB CONPOTUBICHUEM

JnsnekTpuyeckuil HarpeB

Harpes uziyuenuem

BpICOKOYaCTOTHBIN TUIA3MEHHBIN 3JIEKTPOHATPEB

Kak nu3meHuTCs 3HEprus, noTpedasieMasi U3 CeTH B eIMHUILY BpeMeHH TPeMs
OIMHAKOBBIMH TPYOUaTHIMHU 3j1eKTpoHarpeBareaamu (TOHamu), BKII0OYeHHBIMH
MEePBOHAYAIBHO MO CXeMe «TPeyroJbHIUKA) MPH X NMEePEeKIIYCHUN B «3Be3Ay»?
VBenuuurcs B 2 pasa



OcraHeTcst HEM3MEHHOMN

VMenbmuTes B ~3 pasa

+¥YmMenbuted B 3 paza

Ykaxkure rpadpuk norpedeHns 3J1eKTPOIHEPIUM U ropsideil BoAbl, UMEIIINIA
HAUXYALINE TEXHUKO-IKOHOMHYECKHE MOKA3ATe M

DNEeKTpOBOIOHATPEBATENIN U OTOMUTEIbHBIE YCTAHOBKY aBTOMAaTUYECKU PabOTAIOT B
MIOJIHOCTBIO aKKyMYJISIIHOHHOM PEKHUME B HOYHBIC YaChl «ITPOBasiay Tpaduka
AJIEKTPUUECKUX HArPy30K, a TOPSUYYIO BOJYy pa30ouparoT 1o Mepe HaJJoOHOCTH B
OCTaJIbHOE BPEMSI CyTOK

DJIEKTPOBOIOHATPEBATENIA U OTONMUTEIbHBIC YCTAHOBKH aBTOMATUYECKU padOTaIOT B
YAaCTUYHO-AKKYMYJISILIMIOHHOM PEXKUME, KOTJIa CYTOYHOE KOJIMYECTBO BOJIbI HATPEBAIOT B
HOYHBIE U B JIHEBHBIEC YaChl MUHUMAJIBHOW 3arpy3KHU 3JIEKTPOCETEN
DJIEKTPOBOIOHArPEBATENIN U OTONUTEIBHBIE YCTAHOBKHU BKIIFOYAIOT 110 MEPE
HEO0OXOIMMOCTH 10 CBOOOAHOMY IrpaduKy

+JIeKTPOBOJOHATPEBATEIN M OTOMHUTEIbHBIC YCTAHOBKY BKJIFOYAIOT B PaOOTY B Yachl
MAaKCHMAaJIbHOU 3arpy3KH 3JIEKTPUUECKUX CETEU

IIpu HarpeBe BOIONPOBOAHOM BOJBbI €€ yAeJbHOE JJIeKTPUYECKOoe CONPOTUBJICHHE:
He usMensieTcs 10 MOMEHTa HHTEHCUBHOIO MMAapO00Opa30BaHUs

YBennuuBaercs

Cnauana yBeJIMUMBAETCS, & 3a4TEM YMEHBIIAECTCSA B 3aBUCUMOCTH OT TOr'0, KAKAE COJIH
WJIY TIPUMECU PACTBOPEHBI B BOJE U B KAKOM KOJIMYECTBE

+YMenbaercs



Tabauna 8 — Kpurepuu ouenku ¢cGopMHUpPOBAHHOCTH KOMIIETEH LU

Konn Kpurepun ouennBanus CCI)OpMHpOBaHHOCTI/I KOMIIETCHIINH
HaMCHOBAHHE (4acTH KOMIICTEHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,

CUTYaIIHIO KaK
CUCTEMY, BBISIBIISIS €€
COCTAaBJISIONINE U
CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MOVCK BapUaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTYalliu Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

3aTPpyAHEHUS B ITOMCKE
U aHalu3e

uHpOpPMALIUHU IS
pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JOCTHKEHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BJIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aMMOOTHOIIECHUS
YYaCTHUKOB 3TOH
JeSITeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTHUHU B
o0nacTy MexaHU3aIuu
U aBTOMAaTHU3aLUU
MIPOIIECCOB B
CEIbCKOXO35CTBEHHOU
OpraHu3auu

JTOTTY CKaeT
HETOYHOCTHU MPHU
W3JIOKEHUU OTBETA HA
BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

MpaBUILHO MTOHUMAET
CYIIIHOCTh BOIIPOCOB U
MOJIHO U3JIaraeT OTBET HA
BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




Tema 7. DJexkrporepMuveckoe O00OpPyIOBaHHE PEMOHTHO-MEXaHUYECKHUX
MACTEPCKHUX B CeJHCKOH MECTHOCTHM M HA NMPeANPUATHIX TEXHUYECKOr0 cepBHCA
CeJIbCKOX03SHCTBEHHOH TeXHUKH B arPONPOMBILIIEHHOM KOMILIEKCe

Bonpocs a5 codecenoBanmsi:

1. ITo xakum npuzHakam knaccupuuupyroT 3TO peMOHTHOrO MPOU3BOACTBA?

2. YTo noHUMAETCs MO MUKPOKIMMATOM 3aKPBITHIX TOMEILIECHH?

3. Ha3znaueHnue v npuHUUI ACHUCTBUS ANEKTPOKAIOPU(PEPHON YCTAHOBKH.

4. Buzipl 27€KTPOTEPMUUYECKOTO 000PYI0BaHUS, IPUMEHSIEMbIE B PEMOHTHO-
MEXaHUYECKHUX LIeXax.

5. Yto mpencraBisieT coO0i criocod MeKTpoHarpeBa COpOTUBIECHUEM, B YEM
3aKJIF0YAETCS IPSIMOM U KOCBEHHBIN HAarpeBbl?

6. Uto npencrapiser cob0i crocod IeKTPOKOHTAKTHOTO HarpeBa?

7. UTO Takoe 3JIEKTPOKOHTAKTHAasl cBapka?

8. UTO Takoe TEpMUYECKOE COIPOTUBIIEHUE HArpeBaTes?

9. Uro Takoe pabouas TeMIepaTypa HarpeBaTes?

10. Yro Takoe yaenpHasi IOBEPXHOCTHAS MOIIHOCTh HarpeBaTens?

11. Kakue HarpeBarenbHble NIPOBOAA U KaOEJIM MPUMEHSIOTCS JIJIsl HarpeBa B C. X.
POU3BOACTBE?

12. Buasl npuMeHEHUs 2JIEKTPOYTOBOI0 HArpeBa B C.X. IPOU3BOJCTBE.

13. ®usnueckas CyuHOCTh AUIIEKTPUUYECKOTO HAarpeBa.

Buibepume ooun npasunvhulli 6apuanm
KoHTakTHasi cCBapKa 0CHOBaHA HA HCIOJIb30BAHMU:
+1Ipsimoro HarpeBa
KocBenHoro Harpesa
DNEeKTpOoyroBOro HarpeBa
JIMpnexTpryecKoro HarpeBa
B nasisibHMKe 1JI yJIbTPAa3BYKOBOI MailKy MOMUMO 00BIYHOI 00MOTKH,
HArpeBalolIel CTepPKeHb, eCTh A0MOJHUTEIbHAN, HA KOTOPYIO OJAK0T
HaNpPs’KeHHe YacTOTOM:
50 I'g
+or 18....23 k['11
16 I'm mo 18 xI'x
1 IT
IpuHuun padoTsl yJIbTPa3ByKOBOM MOMKHM JeTaJIei:
VYcunuBaeT AECTBHE MOKOIIUX BELIECTB
+KaBuTtanuoHHble y3bIPbKH, MIOMA/1ast OJ1 IJIEHKY T'PSI3U, BBI3BIBAET OTCIAUBAHUE €€
VYapTpa3ByKpBbIe KOIeOaHUs KaK «IIETKOI CMETAIOT CIIOHN TPS3H C MOBEPXHOCTH
JEeTAIIN
BBI3BIBaIOT XMMUYECKYIO PEAKIIMIO MOIOIINX BEIIECTB C YACTULIAMMU I'PSA3H
HanpsizkeHue cMelleHUs B MATHUTOCTPUKIMOHHOM YJIBTPa3ByYKOBOM IeHepaTope
NPUMEHSIOT JIJIf:
[TpenoTBpanieHus: CHUKEHUS YaCTOThI KOJIeOaHU cep/ieuHrKa
Coznanusa Maneix gedopmaliiii cepeyHrKa
+IIpenoTBpallieHus yABOCHHs YaCTOThI KOJIeOaHUI cep/IeuHUKA
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Bcero BbllIenepeurncieHHoro

HarpeBaresbHblii 3jieMeHT TOH BBINOJHSAIOT U3:

CranbHOI MPOBOJIOKU

MenHoi npoBOIOKH

+HuxpoMoBO MpOBOIOKH

AJFOMUHHAEBOU NPOBOJIOKH

NHAYKTOP MHAYKIMOHHOM MJIMTKU BBINMOJIHAIOT U3:

CranbHOM POBOJIOKU

+MenHou poBOJIOKU

HuxpoMoBoO#1 IPOBOJIOKH

AJIFOMUHHEBOU MPOBOJIOKU

Kopnyc TOH BbINOJIHAOT U3:

+Hepkagperotieit TpyOku

CranbHOM MPOBOJIOKU

HuxpomoBoii TpyOku

BoasdpamoBoit TpyOku

C noBbIlIeHHEM YaCTOTHI TOKA MPOTEKAKNIEr0 0 MHAYKTOPY 3aroTOBKa
HAYUHACT:

HarpeBaTbcs Onmke K cepeiuHe

+HarpeBatbcs 6nrke K TOBEPXHOCTH

Hwuyero He nmpoucxoaur

binke K TOBEPXHOCTH HAUMHAIOT HATPEBATHCS TOJIBKO MEJIHBIE 3aTOTOBKH
Hanpsxenue, nogaBaemMoe Ha MAarHeTPOH MUKPOBOJIHOBOM Ie4H:
100 B

220B

+ 4 kB

12B

KII/I 061TOBOI MUKPOBOJIHOBOW MeYH HAXOAUTCSH B INANA30HEO
30-40%

40-50%

+ 50-60%

60-90%

KII/I 061TOBOM MHAYKIIMOHHOM MJIMTKHA HAXOAUTCH B JUANA30HEO
30-40%

40-50%

50-60%

+ 60-90%

KIII 3iekTpokajiopudepHOi YCTAHOBKH HAXOAUTCH B AMANA30HE6
50-60%

60-70%

70-80%

+ 80-99%

CBY nHarpeB uCHoJIb3yeTcs AJIs:

Harpesa craibHBIX 3arOTOBOK

+Cymiku 3epHa

OToruteHus: MOMENICHNN



Harpesa Bo3ayxa

NHAYKIUOHHBIN HATPEB UCIOJb3YeTCH JJIA:

+Harpesa cTanpHBIX 3arOTOBOK

Cyuku 3epHa

OToruteHus: MOMEIECHUN

Harpesa Bo3nyxa

Jyrosoii HarpeB UCIOJIb3YyeTCH IJIS:

+Harpesa cTanbHBIX 3aTOTOBOK

Cymku 3epHa

OTtoruieHus: MOMEIIEeHUI

Harpesa Bo3ayxa

IloBepXHOCTH 3JIEKTPOAA AJIA JIEKTPOAYIOBOM CBapKH HMeeT CIelralbHoe
MOKPbITHE 1JIA:

3alUThI 3JIEKTPOAA OT KOPPO3HH BO BpeMs XPAHEHUS

+3amuThl pacIuIaBICHHOIO METAIa OT OKUCIICHUS

3aIuThl MECTa CBAPKU OT KOPPO3UU MPHU MOCIEAYIOIIEN IKCILTyaTaluu
Haneceno i MapKUpOBKH JIEKTPOIOB

IIpu ocyumiecTB/IeHHH YJIEKTPOAYTOBOi CBAPKH MCIO0/b3yeTC s
Hanpspxenune Beime 220 B

Hanpspxenune seime 1000 B

Hanpsixenue nuxe 12 B

+Hanpsoxenne Huxe 90 B

JIeKTPOKaTOpU(pepbl B CEJIbCKOM X03HCTBE NPUMEHSAIOT 1JIA:
Oo6orpeBa MouBbI

Oo6orpesa noJyioB

+O0orpeBa Bo3ayxa

Harpesa BojibI

Harpes TeJ moa aeiicTBHeM BbICOKOYACTOTHOIO IEPEMEHHOI0 JIEKTPHYECKOI0
MOJIA — 3TO:

NHIyKUHOHHBIN HArpeB

+/IndnekTprudecKnii HarpeB

DIEKTPOLYyTrOBOU HArpeB

DIEKTPOJHBIA Harpes

Harpes TeJ1 moa aeiicTBHeM BbICOKOYACTOTHOI'O NIEPEMEHHOI0 MATHUTHOIO TOJIA —
ITO:

+HAyKIIMOHHBIA HAarpeB

JnsnekTpuyecKkuil HarpeB

DJIEKTPOIyTOBOI HarpeB

DJIEKTPOJIHBI Harpes

IIpsiMoil HArpeB KUIAKOCTEH B pe3yabTare NPOX0KIACHHUS MePEeMEHHOr 0
JIEKTPUYECKOr0 TOKA — 3TO:

NuayKiimOHHBIN HarpeB

JInpnexTpuyecKuil HarpeB

DIEKTPOLYyTrOBOU HArpeB

+ONEeKTPOAHBIN HArpeB



NMnybcHbIE 0JI0KM MUTAHUSA OCHOBAHBI HA:

[IoHM)KEeHNH 4acTOTHI IEPEMEHHOIO TOKA

PaboTe Ha MOCTOSIHHOM TOKE

+110BBIIEHNHN YACTOTHI IEPEMEHHOTO TOKA

Mcnonp30BaHNNA HU3KOYACTOTHBIX UMITYJIBLCOB

Kackaanbie BBINPAMUTEIN HANIPSKEHUS MO3BOJIAIOT YBEJIUYUBATH HANIPSIZKEHH e
nocJie Tpancopmaropa B:

+2 paza

3 pa3a

1,5 paza

S pa3

KackagHple yMHOKUTEIN HANIPSA/KEHUS MO3BOJIAIOT YBEJIUYUBATH HANIPSIZKEHUE
1ocJie BTOPUYHOM 00MOTKH TpaHcpopMaTopa B:

+ 2 pa3za

3 paza

1,5 paza

S pa3

IloBbIlIEHHE YACTOTHI, HA KOTOPO# padoTaeT TpaHcGoOpMAaTOp, NO3BOJIAET:
[ToBeicUTH OTEPH B cTaIH TpaHchopmaropa U cHU3UTh KIT/]

+¥YMeHpmuTh rabapuTsl Tpanchopmaropa

VYBenMuuTh HaJCKHOCTH PAOOTHI

YBeNMUNUTH CEYEHNE MAarHUTOIIPOBOAA

JAnana3oH yJabTPa3ByKOBBIX KOJICOaAHMH:

Jo 10 xI'g

Jo 20 xI'g

Menee 5 kI'11

+Ot 18 kI'11 1O 10° I'o

Hamu6oJ1ee npuemiieMbIM I 000rpeBa MOPOCAT-COCYHOB M UBIILIAT B X0JI0JHOE
BpeMs roja siBJIsIeTCH:

DJIEKTPOHHO-Ty4€BOU HArpeB

JInpnexTpuyecKkuil HarpeB

+UH}ppakpacHblil HarpeB

TepMo3aeKTpuUeCKuil HarpeB (TEPMO3IEKTPUYECKHE MTOTYIIPOBOIHUKOBBIE
KOHJUIIMOHEPHI U TpaHC(HOPMATOPHI TEILIA)

Bri0epure cBoiicTBa MaTepuaJia AJs U3rOTOBJICHHS HATPEBATEIbHbBIX 3JIEMEHTOB,
peaM3ylIUX cocod HarpeBa CONPOTUBIECHHEM (HalpuMep, HUXPOM):
+BbosbI10e yAenbHOE JIEKTPUUECKOE COITPOTUBIIEHUE

Bosnbioii TemneparypHbiil KO3()PUIMEHT 2JIEKTPUYECKOTO CONPOTUBIICHUS

Mauible %kapOolpOYHOCTh U )KAPOCTOUKOCTH

bonpmas ynenpHas d1eKTprudecKas IpOBOAUMOCTD

JHeprus, norped/sieMas U3 CeTH B eAUHUILY BPEMEHH 1JIs1 HEIIPOTOYHOI0
3JIEKTPOJAHOI0 BOJOHArpeBaTe s NP NOBbILIEHUH TEMIIEPATypPbl HATPEeBAEMOI
BOJbI (IIPHM ee HEU3MEHHOI Macce) U MPU OTCYTCTBMH CHCTEMbI ABTOMATHY€ECKOI0
yIpaBJIeHHSA:

He n3menurcsa

YMeHbINTCS



+YBenmuuurcs

CHayvana OyZeT yMEeHbILAThCS, a C MOMEHTa [TapooOpa3oBaHUs — PE3KO BO3PaCTaTh

NHAYKIUOHHBIN HATPEB B CEJIbCKOX03ICTBEHHOM NMPOU3BOACTBE NMPHUMEHACTCS

MJIAA:

+1loBepXHOCTHOU TEPMOOOPAOOTKH METATUTMYECKUX JeTaleh HA MPEAIPUATUIX 10

PEMOHTY U IPOU3BOJICTBY CEIBCKOXO35MCTBEHHON TEXHUKH, KOCBEHHOI'O HAarpeBa BOJIbI

CyIIKH 1 TEIIOBOI 00pabOTKH CeThCKOX03iCTBEHHBIX MaTepUalioB, HarpeBa BO3AyXa

U YIIpaBJICHUHU NapaMeTpaMi MUKPOKIIMMATA CEIbCKOXO035HCTBEHHBIX OMEILIEHUN

HarpeBa npecc-nopomkoB, pe3uH, 1epeBa, CTEPUIN3ALUU TPOAYKTOB, IPUTOTOBIEHUS

107000041

MecTtHoTro 000TpeBa MOJIOIHSAKA >KUBOTHBIX U MTUIIBI, 00paOOTKH KOPMOB, CEMSIH

Bbi0epuTe a1ropuTM ONTUMHM3ALNH IAPAMETPOB 3JIeKTPOTEPMHUYECKO YCTAHOBKH

HauOoJ/1ee NprueMJIeMblii 10 TEXHUKO-)KOHOMUYECKHM MOKA3aTeJIAM:

[ToBBIIIATE 1O BO3MOKHOTO Mpe/ieiia TEII0BON KOd(DPUIIMEHT MOJIe3HOTO ASHCTBUS, HE

OCTaHABJIUBASICh IPU 3TOM IE€PE] POCTOM KalUTaJIbHbBIX 3aTPAT U SKCIUTYaTalIMOHHBIX

U3JIEPIKEK

YMeHbIIaTh 0 BO3MOKHOTO Tpejielia KaluTalbHbIE 3aTpaThl, IPU 3TOM HE oOpariast

BHUMAHMSI HA POCT 3KCIUTYyaTallMOHHBIX U3JIEPKEK

CHMKaTh 0 BO3MOYKHOTI'O ITpeiesia HKCILTyaTallMOHHbIE U3/IEPKKU, HE OCTaHABIINBASICh

nepes pOCTOM KalMTAIbHBIX 3aTpaT

+1lonayuuTh U uccnenoBaTh PyHKIUIO ISl CYMMBI YJI€TbHBIX TPUBEIECHHBIX

KalUTAJIbHBIX 3aTPAT U HKCILTyaTallMOHHBIX U3JEPKEK Ha SKCTPEMYM

B ocHOBe IMAJIEKTPUYECKOr0 HArpPeBa JiexKaT (pu3nveckue siBJICHUSA:

DneKkTpoHHas moJispu3aius (Bo30yKIeHUE TOKOB MPOBOAMMOCTH CUIIbHBIM BHEITHUM

IIEKTPUUECKHUM TOJIEM)

+/lunonpHasi, perakcauoOHHasl, MEKCIIOWHAS M CIOHTaHHAs MOJIsIpU3alus

HNonnas nonsapuzanus

Bo30y:k1eHre TOKOB CUIILHBIM BHEIITHUM MarHUTHBIM TTOJIEM

Bri0epure pusnveckue 3aK0HbBI, JeKalue B OCHOBe HHAYKIUOHHOIO HATpeBa:

3akon Kapno (Tepmonnnamuka) u 3akoH Ctedana-bonbnmana (n3mydeHue)

3akoH HproToHa (koHBek1Ms) U 3akoH [lenbThe (TernaoBble TOTOKU TEPMOIIEMEHTOB)

3akoH BuHa (cmenieHune cieKTpoB OT TeMIEPATyphl) U 3aK0H Dypbe

(TerIonpoOBOAHOCTH)

+3akon @apanes-MakcBesuia (3eKTpOMarHuTHas MHAYKIUsA) U 3akoH [[xoyns-Jlenua B

UHTErpajbHON popMe (TeroTa ToKa)

Bbi0epuTe 0CHOBHYIO 3214y 3JIEKTPHUYECKOI0 pacyeTa HarpeBaTeJIbHOro

3JIEeMEHTa:

OnpenenuTs MMEKTPUUECKYIO MOIIIHOCTbD, MOTPEOIIIEMYIO U3 CETH

OnpenenuTs TEPMUUECKOE COMTPOTUBIICHUE TEIJIONPOBOAHOCTU U KO PUITUEHT

TEIJIO0TIaun

+Paccunrtarh reoMeTprYECKHE pa3Mepbl HArPEBATEIbLHOIO 3JIEMEHTA

Paccunrars TeMIiepaTypsl pa3IiMuHbIX YaCTEH HArpeBaTes

HN3onupyroniue BCTABKH HA METAJUIHYECKUX TPYOaX, MOABOAAIIMX U OTBOASIIIIUX

BOJY K 3JIEKTPOJAHBIM BOJOHATPEBATEJISIM, yCTAHABJIUBAIOT:

YrtoObI MpeAOTBPaTUTh pa3pylIieHHe TPYO M3-3a IMHEWHBIX PACIIUPEHUN METAIIJIOB — IIPU

MU3MEHEHUU TeMIIepaTyphl (HampuMep, KOMIIEHCATOPBI Ha TPYOOIPOBOAAX TEILIOTPACC)
3



+UTOOBI BHIOIHUTH TPEOOBAHUS MTPABUI TEXHUKHU 0€30MaCHOCTH MPH IKCIUTyaTalluu
DIIEKTPOJHBIX KOTJIOB

UT0oOBI yIIPOCTUTH MOHTAX (CTHIKOBKY) MPUMEHEHUEM YCTPOUCTB U3 THOKHX
KOHCTPYKIIUHI

YTOoOBI UCKITFOUHUTH MPOTEKAHNE MIEKTPHUUECCKUX TOKOB IO TPyOaM JJisi yMEHBIICHUS UX
KOppO3UH

Ykakutre NPUYUHY BBICOKOM TeMIEpPaTyphl B ra30BOM MPOMeEXKYTKe (B ayre) npu
3JIeKTpoayroBoii ceapke. HazoBure HandoJ/1ee npueMieMblii OTBeT.

Heob6xouma sHeprus JiJisi BIPbIBAHUSI 3JIEKTPOHA U3 KATOJIHOTO MSTHA U SHEPTHS IS
MPOXOXKICHUS JICKTPOHHOT'O TOTOKA Y€pe3 ra30BbIi MPOMEKYTOK AyTH

[Ipu kaxx10M nepexoAe NEPEMEHHOIO TOKA Yepe3 HYJIb KaTOJ U aHOJ MEHSIOTCS MECTAMU
Y IIPOUCXOJUT YACTUYHAs IEMOHU3ALUS Ia30BOI CMECH

Bricokas Temneparypa cronba qyry noajep >KUBaeTCsi B OCHOBHOM B pe3yJIbTaTe
YIPYTUX COYIAPEHUN JIEKTPOHOB C MOJIEKYJIaMH U aTOMaMHu ra3a

+I1o 3akony JIxoyns-JIeniia B uHTErpanbHoil GopMe dIEKTpUIECKast YHEPTUS,
BbIJICNIIEMasl B TIOCIIEIOBATEILHON AJIEKTPUUECKOM 1IeTIH U TIpeodpa3yemas B TEIIOTY,
OyneT HaubOOoJIbIIeH Ha yYaCTKE IENU ¢ OOIBIITNM JIEKTPUUECKUM COIIPOTUBIICHUEM, T.€.
B Fa30BOM MPOMEKYTKE



Tabauna 9 — Kpurepuu oueHku ¢cGopMHPOBAHHOCTH KOMIIETEH LU

Konn Kpurepun ouennBanus CCI)OpMHpOBaHHOCTI/I KOMIIETCHIINH
HaMCHOBAHHE (4acTH KOMIICTEHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,
CUTYyalUIO KaK | 3aTpYAHCHHUSA B IIOUCKE JOITyCKaeT paBUJILHO IOHUMAET
CHUCTEMY, BBIABIIAA €€ | U aHAJIU3€E HETOYHOCTH IIpU CYILIHOCTEL BOIIPOCOB U
COCTAaBJIAOIIHE 54 I/IHcpopMauI/H/I I H3JIOKEHHUU OTBETA HA | IIOJIHO M3JIaracT OTBET Ha

CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MIOKCK BapHaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTyallud Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JIOCTHKCHHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BIIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aUMOOTHOUIEHUS
YYaCTHUKOB 3TOH
JIeATEeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTUHU B
o0nacTy MexaHU3aIuu
Y aBTOMaTHU3aII1
MIPOIIECCOB B
CEIIbCKOXO035CTBEHHOU
OpraHu3auu

BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




Tema 8. OcHOBHble HANPABJIECHUS COBPEMEHHBIX HAYYHBIX HCCJIEIOBAHUI B
00J1aCTH CeJILCKOXO03ICTBEHHBIX JJIEKTPOTEPMHUYECKHX YCTAHOBOK

Bomnpocsl a5 codeceoBaHmsi:

1. [lepeunciure cuCTEMbI TOPSTYETO BOIOCHAOKEHUS

2. Knaccudukanus cuctem ropsiaero BoJI0CHa0KEeHHU s

3. Kakue cucteMbl UMEIOT HAaWTY4YlIMEe TEXHUKO-3KOHOMUYECKUE MTOKa3aTeN! U
noyemy?

4. KakoBa CyIIHOCTh (PU3NYECKUX SBJICHUH, JIE)KAILIUX B OCHOBE
TEPMOAJIEKTPUUECKOTO HAIPEBA U OXJIAKICHUS?

5. IToueMy U1l U3TOTOBJIEHUS TEPMOIIEMEHTOB HCIOJB3YIOT PA3HOPOIHBIE 110
(¢u3nYECKUM CBOMCTBAM IOIYIPOBOJAHUKH?

6. B kakux pexxruMax MOXeT paboTaTh TEPMOIJIEKTPUUECKUN TpaHCcHopmaTop
TEIIOThI, KAKUMH HEPreTUYECKUMU NTOKA3aTeIMU IIPU 3TOM OH XapaKTepusyercs?

7. KakoBbl pu3nyecKkue NpUHIUIIBI AIEKTPOHHOT-TTy4€BOT0, JIJA3€PHOTO ¥ HOHHOTO
cnoco0oB Harpesa. O01acTy MPUMEHEHHUS.

Buibepume ooun npasunvHwili 6apuarnm

Bbi0epuTe 0CO0CHHOCTH, HE OTHOCSIIIHECS K TEXHOJIOTHYeCKUM 0COOCHHOCTAM
3JIeKTPOHHO-JIy4€BOr0 HarpeBa:

Bricokas KOHIIEHTpaIys MOIIIHOCTH (710 10 BT/MZ)

+HarpeB maTepuaioB B Bo3ayxe

BeltosIHEHHE COBPEMEHHBIX TEPMUYECKUX ONEpALlMii HA MUKPOAETAIAX (MUKPOCXEMBI U
T.J.)

BelloJIHEHHE TEPMUYECKUX ONEpaliii ¢ XMMUYECKU aKTHUBHBIMU U TYTOIUIABKUMHU
mMaTepuaiamu (Bosib(pam, MOIUOIeH, HUOOHI U Ap.)

Bri0epure cnocod 3J1eKTpOHATPEeBAa UCNO0JIb3yeMblil B HOBEIIUX
BBICOKOYACTOTHBIX NIACTEPU3ATOPAX MOJIOKA:

NHayKumoHHBIA HarpeB (TOKH BBICOKOW YacTOTHI)

JlusnexkTpruueckuiit HarpeB (TOKHU CBEPXBBICOKOM YaCTOTHI)

+UH}pakpacHblii HArpeB (TOKU MOJSIPU3ALUHU IIPU COTTIACOBAHUU CIIEKTPOB)
JlazepHblii HarpeB (pu BO30YXACHUU HHPPAKPACHOTO CHEKTPa U3TyUEHHUs)
Bbi0epuTe 0CO0€HHOCTH, He OTHOCSIIIUECS K TEXHOJIOTHYeCKUM 0CO0EHHOCTAM
JIA3epPHOIr0 HarpeBa:

HauBBICIITas [IITOTHOCTH MOIIHOCTH, H3BECTHAs Ha 3emie (ropsiaka 10°° Br/m?)
B03M0XHOCTB OCYyILIECTBIATH OECKOHTAKTHBIM HArpeB TEJ HA PACCTOSIHUU
MexaHu3Mbl TEIIOBOTO UM XUMHUKO-(PU3NYECKOTO BO3/ICHCTBUS HA MOJIEKYJIIPHOM
YPOBHE MPU B3aUMOJACHCTBUHU C KJIETKAaMU OUOJIOTMYECKUX 0OBEKTOB OCYLIECTBIISIOTCS
B BO3/lyX€

+JlazepHble BO3AECHCTBUS OCYILECTBISIOTCS B BAKYYME U CONPOBOXKIAIOTCS
PEHTTEHOBCKUM H3JIy4YCHHEM IIPH HEBO3MOXXHOCTH BO30YKACHHS HH(PPAKPaCHOTO
CIEKTpa U3IyYEHHUS



Boi0epuTte pusnveckue ABJICHUS, JeKale B OCHOBE CO3/1aHUSI HOBEIIMNX
TEPMOIJIEKTPUYECKHUX MOJYNIPOBOHUKOBBIX TPAHC()OPMATOPOB TENJIOTHI:
BO3HMKHOBEHNE KOHTAKTHOW Pa3HOCTH MOTEHIIMAJIOB B CHASX JABYX Pa3HOPOIHBIX
poBOJHUKOB (3 (PexT 3eedeka — BOSHUKHOBEHUE TEPMOD/IC)

HarpeB oiHOTO cniast TEpMO3JIEMEHTA U OXJIAXKIEHHUE JPYroro npu MpoTeKaHUuu
MIOCTOSTHHOTO TOKA B 3JIEKTPUUECKOH 1enH ¢ TepMoaieMeHToM (3¢ dekt [lenbte)
DNEeKTPOHHAS U IbIPOYHAs TPOBOJUMOCTH MOJYIPOBOAHUKOB, UMEIOIIUX
COOTBETCTBEHHO OTPUIIATENILHOE U MOJOKUTENbHOE 3HaYeHUs1 KO3()PUIIMEHTOB
TEPMO3/IC

+B ocHOBe exar Bce BhILIENEPEUUCICHHBIE SIBJIEHUSI COBMECTHO

Ju1s oqHO(a3HOM ITIEKTPOAHOM CHCTEMBbI J0CTATOYHO PACCYMTATH U OIYCTUTH B
0ak ¢ BO/IOI IBe MapaJiejbHbIe JIACTHHBI, OACOeIMHEHHbIE K MUTAIOLIEN ceTH.
B npome:kyTke Mexkay IUIACTHHAMM BOJa Oy/JeT HarpeBaThCsl MPOTEKAI MM
TOKOM. OnpeaennTe KOJMYECTBO MAPAJIENbHBIX IJIACTHH IS MIOJTYy4YCHUSA
TpexX(pa3HOM FJIEKTPOAHOM CUCTEMbI IIPU CUMMETPUYHOM HArpy3Ke (pa3 1yl cCXeMbl
COeIMHEHNSI HATPY3KH B «TPEYTrOJbHHUK»:

HBe;

Tpu

+Uetripe

[IaTh

Bbi0epuTe 0CO0CHHOCTH, HEe OTHOCSIIUECH K TEXHOJIOTHYeCKHM 0COOCHHOCTAM
HOHHOTI0 3JIEKTPOHAarpeBa:

[Tpoueccs! AndpGHy3HOro MOBEPXHOCTHOTO YIPOUHEHUS (a30THPOBAHKE, IEMEHTALUS U
Ip.) AeTallel CeTbCKOX035MCTBEHHON TEXHUKH, MHCTPYMEHTA U Jp. MPOTEKAIOT MIPH
ckopoctu 1udPy3uu HOHOB B METAJLJI, MPEBBIIIAIONIEH CKOPOCTh OCAXKJICHUS HOHOB
[Tpou3BOAUTENHHOCTH HOBEHIIIMX YCTAHOBOK MOHHOTO Harpesa OoJee yem B 10 pa3
BBIILIE TIO CPABHEHUIO C XUMUKO-TEPMHUUECKON 00pabOTKOM B MIa3MEHHBIX IIedax Mpu
CYILIECTBEHHOM CHMYKEHHH SHEPro3arpaT U MOBBIILIEHUS KaU€CTBEHHBIX NIOKa3aTese B
1,5—-5pa3

+ /1151 BO30y K1€HUS I1a3Mbl UCIIOJIB3YOT UICTOYHUKH MIEPEMEHHOIO TOKa BBICOKOM
YaCTOTHI C BBIXOJHBIM HAIPSKEHUEM J0 HECKOJIBKHUX JECATKOB BOJBT

[Tpouecchl TOBEPXHOCTHOIO MOKPHITUS METAIOB ITyTEM MOHHO-IIIIA3MEHHOIO
HaIbUICHUS POUCXOAAT MPU CKOPOCTH KOHJIEHCALIMA HOHOB, MPEBBIIIAIOIIEN CKOPOCTh
ux i Py3HOro B3aMMOJEHCTBUS C MOAJIOKKON

KakoB xapakrep nepexoaHoro npouecca u3MeHeHusl TeMIepaTypbl BO BpeMeHH
NPHU Harpese 00beKTA VIS HACATU3UPOBAHHOIO CJIy4asi (TeJ10 OJHOPOIHOE C
MOCTOSIHHO Y/eJIbHOM TeMJI0EMKOCThI0 U 0€CKOHEYHOI TeNnJI0NMpoOBOAHOCTHIO U AP.)
IPH OTCYTCTBUM MOTEPh MACCHI MJIM NMOTEPh FJHEPTUHN B OKPYKAIOILYIO Cpeay B
npouecce HarpeBa, NPpH NOCTOSTHHOM 3HAYEHUM JHEPIMHU B eJUHUILY BPEeMEHH,
NMOABOAUMOM K 00bEKTY AJI51 K3MEHEHUS ero TeII0COAePKAHNS, U IIPH HYJIEBbIX
HAYaJIbHBIX YCJIOBUAX?

TemnepaTypa 00beKTa 110 SKCIIOHEHTE BO3PACTAET

Temneparypa Bo3pacTaeT no napadose

+Temmeparypa pacTeT 1o IMHEMHOMY 3aKOHY

CHavana Temrneparypa pacTeT Ho napadose, a 3aTeM M0 IKCIIOHEHTE 10
YCTaHOBUBLIETOCSl 3HAUYECHHUS



IIlecTh 0OAMHAKOBBIX TPYOUATHIX JIeKkTpOHarpeBaresaei (TOHoB) coennHens! B
JABOIHON TpeyroabHUK. OnpenenTe U3MeHeHHe JHEPTUM MOTPedIsieMoii B
eIMHUIlY BPEMEHHU M3 CeTH NMPHU MCUYE3HOBEHNHU HANIPSKEHUA OAHO U3 ¢a3:
DHeprus B €IMHUIY BpEMEHHU, TOTpeOIsieMast U3 CETH HE U3MEHUTCS
DHeprus B €IMHUILY BPEMEHHU, MOTpedIsieMast U3 CeTU, IIPU UCUE3HOBEHUU HAMPSHKEHUS
OIHOM U3 Tpex (a3 Bo3pacTacT B 3 pasa
DHeprus B €IMHUILy BPEMEHH, IOTPEOIsSEMas U3 CETH YMEHBUIUTCS B ~/2 pasa
+OHeprusi, noTpediisiemMasi U3 CETU B €IMHUILY BPEMEHHU, YMEHBIIIUTCS B 2 pa3a
Ykaxure XapaKTepHYI0 0COO0€HHOCTh HH(PPAKPACHOT0 HATPeBA MO0 CPABHEHUIO €
KOHBEKTHBHBIM HAI'PEBOM:
3aKoHbI TerIoBoro u3inyuyeHus ten [lnanka u Buna nexar B ocHoBe HH(GpPaKpacHOTO
HarpeBa, a 3aKOHbI TerioBoro uanyuyenus ten Credana-bonsimana u Kupxroda — B
OCHOBE HarpeBa M3JIy4YeHUEM
+CHekTp U3ayuyeHUus UCTOYHUKOB HH(PAKPACHOTO HArPEeBa COOTBETCTBYET ONTUYECKUM
XapaKTEePUCTUKAM HArpeBaeMbIX TeJl B MHPPAKPACHOW 00JIaCTH, WIH IPYTUMHU CIOBAMH,
V3JIy4aTeNIbHbIC XapaKTEPUCTUKH U3JTydaTessi COOTBETCTBYIOT MOTJIOIATEIbHBIM
XapaKTEPUCTHKAM HarpeBaeMbIX TEJl
NHTEHCUBHOCTD HAIPEBA U3JIYYEHUEM HA MOPSAIOK BbIILIE HHTEHCUBHOCTH
MH(PAKPACHOTO HArpeBa, 0coOeHHO npHu BeIcokuX (1200 °C u BEIIIE) TeMmepaTypax
W3JIy4daTesns
Jlyist HarpeBa 4MCTOrO BO3AyXa MOKHO IPUMEHUTH HH(PPAKPACHBIA HarpeB, a HE HarPeB
U3JIyYEHUEM
TepModsiekTpHYeCcKHd HATPeB — ITO:

Harpes Ten ¢ nomompio TOH
Harpes Bozibl B MUKPOBOJIHOBOW €YU
Harpes cranibHOM 3arOTOBKH B HUHAYKTOPE
+Harpes cniast 1ByX pa3HOPOIHBIX MaTEpPUAJIOB
TepMossiekTprueckne nNpeodpa3oBaTe i MOKHO NPUMEHATD JJISA:

Tonpko 14 Harpesa Tel
TonbpKO I HAarpeBa U OXJIAXKICHUS TEl
+ /1151 HarpeBa OXJIAXACHUS U BRIPAOOTKH DIICKTPOIHEPTUU
TonbKO I OXJIaXKICHUS Tl



Tabauna 10 — Kpurepuu oueHkH cpopMHUPOBAHHOCTH KOMIIETCHIIM I

Konn Kpurepun ouennBanust CCI)OpMHpOBaHHOCTI/I KOMIICTCHIINH
HaMCHOBAHHE (JacTH KOMIICTSHIIVMH)
HHOIUKaTOpa Ha 0a30BOM YPOBHE Ha NOBBIIIICHHOM YPOBHE
JOCTUIKCHUA COOTBETCTBYCT OLICHKE | COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHINA «YJOBJICTBOPUTCIIEHOY «XOpOoUIOo» «OTJINIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIHH) MaKCHUMAaJILHOTO 0ajia | MakCUMaJbHOIO Oajiia MaKCHUMAaJILHOTO Oajuia
N-1yk.. BJIaJeeT MaTe€pHUaIOM M0 CYIIECTBY OTBEYAET | IPUHUMAET aKTUBHOE
AHaszpreT 10 TEME, HO Ha ITOCTABJICHHEBIC Y4acTHE B X0JI¢ IPOBEACHUS
HpO6J‘IeMHyI-O HCIBITHIBACT BOIIPOCEI, HO MPaKTUYECKOTO 3aHATUS,

CUTYaIIHIO KaK
CUCTEMY, BBISIBIISIS €€
COCTAaBJISIONINE U
CBSI3M MEXKy HUMU
-2y
OcyrmiecTBisieT
MOVCK BapUaHTOB
pelieHus
MOCTaBJICHHOM
poOJIeMHOM
CUTYalliu Ha OCHOBE
JOCTYIHBIX
HUCTOYHUKOB
uHpopmauu
N-3yk1.
OrnpenensieT B
pamKax BBIOPaHHOTO
aJITOPUTMa BOIIPOCHI
(3amaum),
MOIJIeXKAIITUE
HalLHEeHImen
pa3paboTke.
[Ipennaraer cnocoObI
WX pPEIICHUs
WJ-4yk.1
PazpabaTsiBaeT
CTpaTEeruio
TOCTUKCHHUS
MOCTABJICHHOM LETN
KaK
MOCJIEIOBATEILHOCT
b I1ar0B, MPEABUIS
pe3ynbTaT Kaxa0ro
W3 HUX U OIICHUBAs
WX BJIUSIHHC HA
BHEIIHEE OKPY)KEHUE
IJITAHUPYEMOU
NEeSITeIbHOCTH U Ha
B3aMMOOTHOIIICHHUS
Y4aCTHUKOB 3TOH
JESATSIIbHOCTH
I/IH‘ 1 ITKoc-1
Pa3pabatreiBaet
MePCIIEKTUBHBIC
TUTaHBI U
TEXHOJIOTHH B
obnactu
MEXaHHU3aluu U
aBTOMATHU3AINH
MIPOLIECCOB B
CEJIbCKOXO35ICTBEHH
Ol OpraHu3aluu

3aTPpyAHEHUS B ITOMCKE
U aHalu3e

uHpOpPMALIUHU IS
pellIeHUs TOCTaBICHHOM
3a/1auH,
OCYUIECTBIICHUIO
MOVICKA BapUAHTOB
pELICHHS TOCTABJICHHOMN
poOJIEMHOM cCUTYyaInH,
B OTIpE/IeNICHUU B
pamKax BBIOpaHHOTO
aJIrOpuTMa BOIIPOCOB
MOITIEXKAIIUX
HalpHenmen
pa3paboTke u

MOCTEAY FOLLEH
pa3paboTKe cTpaTeruu
JOCTHKEHUS
MOCTaBIICHHOM eI KaK
MOCJIEI0BATEIBHOCTH
1aroB, MPEeABUIS
pe3ynbTaT Kaxa0ro u3
HUX U OLICHUBAHUSA
BJIMSIHUE HA BHEIIIHEE
OKpYXEHHE
IJIaHUPYEMOH
JESITEIbHOCTH U Ha
B3aMMOOTHOIIECHUS
YYaCTHUKOB 3TOH
JeSITeIbHOCTH,
YAOBJIETBOPUTEIBHO
crnoco0eH
pa3zpabaThIBaTh
MEPCTIEKTUBHBIE TUIAHBI
Y TEXHOJIOTHUHU B
o0nacTy MexaHU3aIuu
U aBTOMAaTHU3aLUU
MIPOIIECCOB B
CEIbCKOXO35CTBEHHOU
OpraHu3auu

JTOTTY CKaeT
HETOYHOCTHU MPHU
W3JIOKEHUU OTBETA HA
BOIIPOC,
YAOBIIETBOPUTENBHO
TOTOB OCYIIECTBIIATH
MOMCK U aHAJn3
nHpopManuu st
peueHus
MOCTaBJICHHOM 3aJ1a49H,
OCYILIECTBIISATH MOUCK
BApUAHTOB PEIICHUS
IOCTABJIEHHOMN
npoOJIeMHOMN
CUTYyaluH,
OTPENIETSATh B paMKax
BBIOPAHHOTO
aJropuTMa BOpPOCOB
MOJIEKALUX

JIENIN: S8
pa3paboTke u
MOCIEYFOLIEH
pa3paboTKe cTpaTeruu
JOCTHKEHUSI
MOCTABJIEHHOM LENN
Kak
MOCJIeI0BATEILHOCTH
11aroB, NpeaBUIs
pe3yabTaT KaKI0ro 13
HUX U OLICHUBaHUs
BIIMSIHME HA BHEIITHEE
OKpY’KEHHE
IJITAHUPYEMOM
JeSATEIbHOCTH U HA
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSTEILHOCTH,
YAOBJIETBOPUTEIBHO
crocoOeH
paspabaThiBaTh
MEePCIEKTUBHBIC
IJIAaHBI U TEXHOJIOTH
B obOJactu
MEXaHU3aluu U
aBTOMaTU3alu1
MPOIIECCOB B
CEIIbCKOXO35MCTBEHHO
W OpraHu3aiuu

MpaBUILHO MTOHUMAET
CYIIIHOCTh BOIIPOCOB U
MOJIHO U3JIaraeT OTBET HA
BOIIPOC, CITOCOOCH
OCYILECTBIISATh

MOMCK U aHaJIu3
uHGOpMAIIUU AJIS PEeIICHUS
IMOCTaBJICHHOM 3a7a4H,
OCYILIECTBIIATH MOUCK
BapUAHTOB PEIICHUS
HOCTaBJIEHHOU NPOOIEeMHO
CUTyaIluH, ONIPEICIISITh B
pamMKax BBIOPaHHOTO
aJropuTMa BOTIPOCOB
MHOUIEXKAINX JaJIbHEUIIIEN
paszpaboTke u
MoCJIeIyIoIIeH pa3padoTKe
CTpaTeruu JOCTHKEHUS
IIOCTaBJICHHOH 1€ KaK
MOCJIEI0BATETLHOCTH
1I1aroB, MPEABUAS PE3yJIbTaT
KaXXJIOTO U3 HUX U
OILICHUBAHMUS BIIUSHUE HA
BHEIIIHEE OKPYKEHHE
IUIaHUPYEMOU
JEATETbHOCTH U Ha
B3aUMOOTHOIIICHUS
YYaCTHUKOB TOU
ESTEIILHOCTH, CIIOCOOEH
OTIIMYHO pa3padaThiBaTh
MEePCIEKTUBHBIC TJIAHBI U
TEXHOJOTHH B 00JIaCTH
MEXaHU3AINH U
aBTOMAaTH3alMu IPOLIECCOB
B CEJIbCKOXO031CTBEHHOMU
OpraHu3auu




2 OHEHUBAHMUME IIMCBMEHHBIX PABOT CTYAEHTOB,
PETJIAMEHTUPYEMbBIX YYEBHbBIM IIJTAHOM*

ITuceMeHHBIE paboTbI CTYJIEHTOB 1o JUCLUIINHE «IIEKTPOTEXHOJIOT NN u
JIEKTPOTEXHOJOTUYECKNE YCTAHOBKM B arpONpPOMBIIIIEHHOM KOMIUIEKCE» Y4eOHBIM IUIAHOM He
IIPEyCMOTPEHBI.

3 OITPEJAEJIEHME PE3VYJIBTATA
MNMPOMEXYTOYHOU ATTECTAIIUN
dopma IMPOMEKYTOUYHOM aTTECTALIUU 110 JUCLIUIUIUHE 9K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPEACTBA JULA IIPOBEPKH
COOPMHMPOBAHHOCTU KOMIIETEHIIM

YK-1 CnocobeH ocymecTBJIATh KPUTHYECKHH aHATIHU3 MPOOJIEMHBIX CUTYali HA
OCHOBE CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATETUIO JIeiiCTBUI

3allaHI/Iﬂ 3aKPLITOI'o THIIA

Buioepume ooun npasunvnwiit gapuanm omeema

KakoB xapakTep mepexogHoro nmpouecca m3MeHeHus1 TeMIepaTypbl BO BpeMeHH
IPHU HArpeBe 00beKTA IS HAeAJTN3UPOBAHHOIO CJIy4as (TeJI0 OJHOPOIHOE C
NMOCTOSTHHO y/1eJIbHOM TEMJI0EeMKOCTBHIO U 0eCKOHEYHOU TeNJIONMPOBOXHOCTHIO U JIP.)
MPHU OTCYTCTBUHU MOTEPh MACCHI UJIM MOTEPb JHEPTUH B OKPYKAKINYIO Cpeay B
npoiecce HarpeBa, NP MNOCTOSTHHOM 3HAYEHNH JHEPrUM B eJUHUIY BPeMEHH,
NMOJABOANMOM K 00beKTY /IJIsl ”3BMEHEHUSI ero TeI10CoIePKAHNSL, U IPU HYJIeBbIX
HAYAJIbHBIX YCJIOBHAX?

Temneparypa o0beKTa 10 SKCIIOHEHTE BO3PACTAET

Temneparypa Bo3pacTaeT 1mo napabdose

+Temmeparypa pacTeT 1o JMHEMHOMY 3aKOHY

CHauana TeMmriepaTypa pacteT mo mapabone, a 3aTeM MO JKCIOHEHTE [0
YCTAHOBUBIIETOCS 3HAYEHUS

Ykaxure rpadpuk norpedjeHus 3JeKTPOIHEPrUuM U ropsueil BOaAbl, MMEKOIIHNH
HAUXYALINE TEXHUKO-IKOHOMHYECKHE MOKA3ATe M

DJIEKTPOBOIOHATPEBATENIU U OTONMUTEIbHBIC YCTAHOBKH aBTOMATUYECKU PadOTalOT B
MOJIHOCTHIO aKKYMYJISILIMOHHOM PEKHMME B HOUHBIC YaChl «IpOBaJiay rpaduka
ANEKTPUUECKUX HArPY30K, a TOPSIuyI0 BOAY pa3OuparoT o Mepe HaJoOHOCTH B
OCTaJIbHOE BPEMS CYTOK

DNEeKTPOBOOHATPEBATENIN U OTONUTEIbHBIE YCTAHOBKH aBTOMAaTHYECKH paboTaloT B
YaCTUYHO-AKKYMYJIALIMOHHOM PEKHUME, KOT/1a CYTOYHOE KOJIMYECTBO BOAbI HATPEBAIOT B
HOYHBIE U B JIHEBHBIEC YaChl MUHUMAJIbHOW 3arpy3KHU 3JIEKTPOCETEN
DNEeKTPOBOIOHATPEBATENIN U OTOMUTENBHBIE YCTAHOBKH BKIIFOUAIOT 110 MEPE
HEO0OXOIMMOCTH TI0 CBOOOAHOMY TpaduKy

+NIeKTPOBOJOHATPEBATEIN U OTOMUTEIHHBIE YCTAHOBKM BKIIOUAIOT B PabOTy B Yachl

MAaKCUMAJIBHOU 3arpy3KH JIEKTPUYECKUX CETEN
4



3aaHus OTKPHITOIO THIIA

/Jlaiime pazeepuymulii omeem HaA 60NPOC

Kaxkoii crioco0 siBisieTcss Hau0oJ1ee NprueMJieMbIM /151 000rpeBa MOPOCAT-COCYHOB M
UBIILIAT B X0JI0HOE BpemMs roja?

IIpasunvuvii  omeem. CamblM ONTHUMalbHBIM OyJIEeT HCHOJB30BaHHE croco0a
uH(ppakpacHoro HarpeBa. Ilpumenenue wuHppakpacHoro oOmyuyeHusi s oOorpena
MOJIOJIHSIKA B XOJIOJHOE BpEMs rojJa OCHOBAHO HA MPOHUKHOBEHUH €Tr0 B KOXKY H
MOJAKOXHBbIE TKaHU >XUBOTHOro, rae MK uznyueHue mpespamiaercs B TerioBoe. Pexxum
o0orpeBa >KMBOTHBIX 3aBHUCHUT OT Bo3pacTa, Buaa uctounukoB WK wuznyuenus wu
TEMIIEPATYPbl HOMEIICHUSI.

YTo Takoe 3J1eKTPOJIU3 U I'/le OH NpUMeHsAeTCH?

IIpasunvroii omeem. DIEKTPOIN3 — (PUINKO-XUMUYECKUA TMPOLECC, COCTOSALIUN B
BBIJICJIEHUN Ha JJIEKTPOJAX COCTABHBIX YAacCTEH PACTBOPEHHBIX BEIIECTB WIIH JAPYTIHX
BEILIECTB, SBJISIIOIIUXCA PE3YyJIbTaTOM BTOPUYHBIX PEAKIMH Ha 3JIEKTPOAAaX, KOTOPBIH
BO3HHMKAET NpPHU MPOXOKACHUH DIEKTPUUYECKOIO0 TOKAa Yepe3 pacTBOp JMOO pacruiaB
AIEKTPOJIUTA. DJEKTPOJIU3 HCIOJb3YETCS I MOKPBITUS OJHUX METAJJIOB APYTUMHU,
HaIlpUMep 30JI0YEHUE WU METHEHHUE.

Kakoe ycTpoiicTBO ONITUMAJBLHO MOAXOAMT JJI CO3AaAHUS HEOOXOAUMBbIX JIJISI
pacTeHN i, ;)KUBOTHBIX U NTHIbI TEMIIEPATYPHBIX PEKUMOB HA )KUBOTHOBOTYECKHX
(depmax, B 0BOLIEXPAHUIMILAX, TEIJINIAX, NTHIedaOpuKax?

IIpasunvrviii omeem. ONTUMaIbHBIM OYJET UCIHOJIB30BaTh AJIEKTPOKAIOpU(PEPHbIE
ycTaHOBKHU. [TpuHIIMI paboThl 3JIEKTPOKATOPUPEPHBIX YCTAHOBOK 3aKJIIOYAETCS B TOM,
YTO 3a0MpaeMbIil MPUTOYHBIN HAPYKHBIA BO3yX MPOXOIUT Uepe3 deKTpokamopudep, B
KOTOPOM OH IOJAOrPEBAETCS, W IMOAAETCS LEHTPOOEKHBIM BEHTUJISITOPOM B CUCTEMY
BO3/1yX0BOJ0OB. [[ns1 Gosiee paBHOMepHOro o0ayBa TOHoB, snektpuueckuii kanopudep
PacIOJIOKEH CO CTOPOHBI BCAChIBAHMS BEHTHIISTOPA.

B 4eM COCTOMT MPUHIIUN AKTUBHOT0 BEHTHJIMPOBAHUSA?

Ilpasunvuviii omeem. ITO TPUHYIUTEIBHOE IPOAYBAHUE BO3AYyXOM HEIMOJABHKHO
XpAaHSAUIUXCS MacC CEJIbCKOXO35MCTBEHHOM MNpOAyKUUH. IIpuMeHsieTcss akTUBHOE
BEHTWJIMPOBAHUE NPU XPAHEHUU IPOJOBOJBCTBEHHOIO M CEMEHHOI'O 3€pHa, CEMSH
OBOIIHBIX M TEXHUYECKUX KYJIbTYp, KapTodens, caxapHOW CBEKIbI, CEMEHHUKOB
OBOIIIHBIX KYJBTYp M JPYTHUX PACTUTEIBHBIX MaTepuanoB. DP(HEKTUBHOCTh aKTUBHOTO
BEHTUJIUPOBAHMS 3aBUCUT OT (PU3MYECKHUX XAPAKTEPUCTHK KYJIbTYpbl (CKBaXXKHCTOCTH,
copOLMM, TEMIO- U TEMIEPaTypONpPOBOJHOCTH), €€ COCTOSHMS (BJIAXHOCTH,
TEMIIEpaTyphbl, CTEMEHH 3aCOPEHHOCTH), a TakXKe OT NPABUIBHO BBIOPAHHBIX
napamMeTpoB dToro mnpuéma (yAedbHOM TOJa4yu BO3[yXa, €ro TeMIeparypsl U
BJIQXXKHOCTHU). bBoubllloe 3HAUY€HHE HMMEET KOHCTPYKILHMS BO3AYXOpPACHpPENeIUTEIIbHOM
CHUCTEMBI, KOTOpasi 00ecleuynBaeT PaBHOMEPHOCTH OMBIBAHHUS BO3AYyXOM XpaHSIICHCS
IPOIYKITUH.

[Ipy akTUBHOM BEHTUJIMPOBAHUU UJIYT JIBA PA3HOHAINPABICHHBIX MpOLECca:

[0/IaBa€MBbIi BO3AyX OO0Oram@aer KHUCIOPOAOM MEK3EPHOBBIE WIH MEXKKIyOHEBBIE
IPOCTPAHCTBA, YTO CIOCOOCTBYET YCHJICHUIO JIBIXaHMs, TEIUIO- W BIIaroBblieieHus. B
pe3ynbTaTe aKTUBM3UPYIOTCA OHOXMMHUYECKME U (U3MOJIOTHYECKHUE TPOIIECCHI,
IPONYKIUS - JEKOHCEPBUPYETCH;



MoJaBaeMblid BO3JyX YCHJIMBAET NPOIECC HCMApeHUs BJIark W3 MPOAYKIMH, OHA
OXJIAXKIACTCSI, OMOXMMHYCCKHE PEaKIMU M JbIXaHHE 3aMEIJISIOTCS, BEHTUIHpYyeMas
Macca KOHCEPBUPYETCSI.

KakoB npyuHUMI AeHCTBUSA JIEKTPOTEIIOBOr0 HAcoca?

IIpasunvhviii omeem. TennoBoN HACOC — TEIUIOBAs MAIlMHA, YCTPOMCTBO I MEpEeHOca
TEIJIOBOW SHEPIMM OT UCTOYHMKA K MOTpedOuTento. B oTnuume oT camonpou3BOJbHON
nepeaayu Tersa, KOTopas BCcerja MpoOUCXOIUT OT TOPSUYEro Tella K X0JIOAHOMY, TETIOBOM
HAcoOC MEPEHOCHUT TEIUI0 B OOpaTHOM HarpaBieHHU. [ paboThl TEIJIOBOMY HAcoCy
HY>)KeH BHEIIHWH MCTOYHUK OHHepruu. Hambornee pacmpocTpaHéHHAss KOHCTPYKLHUS
TEIJIOBOI'O0 HAacOCa COCTOUT M3 KOMIIPECCOPA, TEIJIOBOTO PACUIMPUTENBHOTO KJIAIllaHa,
UCIIApUTENE M KOHJEHcAaTopa. TeroOHOCUTENb, UUPKYJIUPYIOLIIUA BHYTPH O3THUX
KOMITOHEHTOB, Ha3bIBAETCS XJIAJar€HTOM.

M3BecTHBIMM  NpUMEpaMU  TEIJIOBBIX  HACOCOB  SIBJISIIOTCA ~ XOJIOAWJIBHUKU U
KOHJIULIMOHEPHI. TeIIoBbIe HACOCHI MOTYT HCIIOJb30BaThCs KAK Il HarpeBaHus, TaK U
Ul oxJtaxkaeHus. Korna TerioBoil Hacoc MCIIONIb3YETCs U1l HarpEBAaHMSI, OH peaju3yer
TOT € TUIl TEPMOJUHAMUYECKOIO LUK, YTO U XOJOAWIBHUK, HO B IPOTUBOIIOIOKHOM
HaIpaBJI€HUH, BbICBOOOXKAAsi TEIUIO B HAarpeBaeMoOM MOMEILEHUU U 3a0upasi TEIUio U3
00J1ee XOJIOJHOTO OKPYKAIOIIEro BO3ayXa

Yro Takoe TepMolieKTpuUecknil 3P eKT u rae ero MoKHO UCIOJb30BaATh?
IIpasunvueiit omeem. TepMOIIEKTPUUECKUN HATPEB MPEICTABISET COO0M COBOKYIHOCTh
SBJICHUH, B KOTOPBIX pa3HULA TEMIEPATYp CO3MAET DJIEKTPUYECKUM MNOTEHIMAN, WIH
IEKTPUYECKUN  MOTEHUMal CO34aéT pasHuIy Temmeparyp. B coBpemeHHOM
TEXHUYECKOM HCIOJB30BaHUU TEPMHH MOYTH BCEr/a OTHOCUTCSA BMecTe K dddexty
3eecoeka, rddexry Ilenpthe U 3¢ddexty ToMcoHa (TepmodsieKTpUUECKHUE sBieHUs). B
MOCJIEAHEE BPEMSI TEPMOAJIEKTPUUYECTBO MPUMEHSETCA BCE IIMPE B TAKUX YCTPOMCTBaX
KaK MOPTATUBHBIE XOJOAWIbHUKH, KYJIEpbl JI HAIHUTKOB, OXJIAJUTENIN 3JIEKTPOHHBIX
y3JI0B, YCTPOWCTBa COPTUPOBKM METANIMYECKHUX CIUIABOB M T. 1. B Hacrosuiee Bpems
€CTh JBE TJIaBHbIE C(depbl, B KOTOPHIX TEPMODIEKTPUUYECKUE YCTPOWCTBA MOTYT
UCIIOJIb30BaThCS Ui TOBBIIEHUS 3(()EKTUBHOCTH HCIHOJIb30BAHUS HSHEPrUM W/WIN
CHIDKEHHUS YPOBHSI 3arpsi3HeHus: mpeoOpa3zoBaHHe OTPaOOTAHHOTO TEIUIa B MPUTOAHYIO
JUISL UCITOJIB30BAHUS DHEPTUIO U OXJIAKICHHE.

IloueMy NOCTOSIHHBII TOK NPU HENMOCPEJICTBEHHOHW IOJa4e HA MNMOBBLIIAKIIUAN
TpancopmarTop He Tpanchopmupyerca?

IIpasunvubii omeem. B CETAX MOCTOSHHOIO TOKAa OTCYTCTBYET IEPEMEHHBIN TOK, YTO
OPUBOJUT K OTCYTCTBHIO HU3MEHSIOLIErOCS MAarHUTHOTO IMOJsl, HEOOXOJIMMOIO ISt
pabotsl TpaHchopmaropa. IlocTOSIHHBI TOK HPOTEKaeT B OJAHOM HANpaBICHUM U HE
CO3/1a€T MarHWTHOTO TOJIA C U3MEHSIONIeCS BeTUYNHON. TakuM o0pa3oM, MOCTOSTHHBIN
TOK HE CIOCOOEH MepeAaBaTh PHEPrUI0 depe3 TpaHc(hopmaTop, TaKk Kak OTCYTCTBYET
OCHOBHOHM MEXaHU3M IE€peJayu IHEPTUN — MEPEMEHHOE MAarHUTHOE TMOJIE.



IIKoc-1 CnocoOen pa3padarTbiBaTh NePCHEeKTHBHbIE MJIAHBI M TEXHOJIOTHH B
00J1aCTH MEXaHU3ANNH M ABTOMATH3AIMH MPOLECCOB B CeJIbCKOXO0351iICTBEHHOM
OpraHu3anun

3anaHus 3aKPHITOrO0 TUIA

Boioepume ooun npasunvHblit éapuanm omeema

C noBbllIeHHEM YACTOTHI MPOTEKAIOIIEr0 MO CTAJLHOMY NPOBOJIHHUKY TOKA €ro
3J1eKTPUYEeCKOoe CONPOTUBJICHHUE:

+ yBEIMYHUBAETCS

yMEHBIIAeTCs

0CTaeTCsl HEM3MEHHBIM

YMEHBIIAETCS IO KBaAPATUYHOM 3aBUCUMOCTH

ConporuBjieHHe TPOXO0XKJACHHI0O IEPEMEHHOr0 TOKAa CTaJdbHOH TpPyObl M
CONPOTHUBJIEHUE CTAJILHOI0 CTEPKHS OAMHAKOBOI0 MONEPEYHOr0 CeYeHHs:

paBHBI

CONPOTHUBJIEHUE TPYOBI OOJIBLIE COMPOTUBIIEHUS CTEPKHS

+ CONPOTHUBIIEHUE CTEPKHS OO0JIbILIE CONPOTUBIIECHUS TPYOBI

COIPOTHBIIEHUE TPYOBI B /1Ba pa3a O0JIbIIE COIPOTUBICHUS CTEPIKHS

BanaHm{ OTKPLITOI'O THIIA

/Jlaiime pa3zeepuymulii omeem Ha 60NPOC

YTo Takoe KOPOHHBIN pa3psia?

Ilpasunvnviii omeem. KOpOHHBIN pa3psii — 3TO CAMOCTOSATENbHBIA Ta30BbIA pa3ps,
BO3HUKAIOUIUNA B PE3KO HEOJHOPOJHBIX MOJISIX Y DJIEKTPOJOB C OOJIBIIONW KPUBU3HOM
NOBEPXHOCTH (OCTpHWs, TOHKHE TMPOBOAA). 30HA BOJM3M TaKOro DIJIEKTpoAa
XapaKTEPHU3yeTCsl 3HAYUTENBHO 00Jiee BHICOKMMHU 3HAYCHUSIMU HANPSKEHHOCTH TIOJIS 110
CPaBHEHMIO CO CPEIHMMM 3HAYEHUSAMU Ui BCero npomexyrtka. Korma HanpsxEéHHOCTH
noJis JOCTUTaeT MpeaenbHoro 3HaueHus (st Bo3ayxa okoio 30 kB/cMm), Bokpyr
JIEKTPOAA BO3HUKAECT CBEYCHUE, MMEIOIIEe BUJA KOpOHbL. IIpm KOpOHHOM paspsne
MOHHU3aLMOHHBIE MPOLIECCHI TPOUCXOAAT TOIBKO BOIM3U KOPOHUPYIOLIETO AIEKTPOA.
Kak pa0oTraer HHIYKIMOHHBIH HArPeB METAJLJIOB?

Ilpasunvuviii omeem. VIHIYKIIMOHHBII HAarpeB — OTO HAarpeBaHWE MaTEpUaJIOB
AIEKTPUYECKUMH TOKAaMH, KOTOPbIE MHAYLUPYIOTCS NEPEMEHHBIM MAarHUTHBIM IIOJIEM.
CrnenoBareslbHO — 3TO HArpeB M3 U3 MPOBOAAIIMX MaTEpHAIOB (ITPOBOJIHUKOB)
MarHUTHBIM TOJE€M HWHAYKTOPOB (MCTOYHUKOB IEPEMEHHOIO0 MArHUTHOTO TOJIs).
NHAyKIMOHHBIA HarpeB NPOBOAUTCSA CIEAYIOUUM 00pa3oM. OJIEKTPOIpPOBOASILIAS
(MeTayuinyeckasi, rpaduToBas) 3aroToBKa MOMEIIACTCS B TaK HAa3bIBAEMBIM WHAYKTOD,
NPEICTaBIIAIONIMI cOO0M OIMH MM HECKOJIbKO BUTKOB MPOBOAA (Yallle BCEr0 MEIHOTIO).
B uHAyKTOpE C MNOMOIIBI CHEUUAIBHOIO TE€HEepaTopa HABOASTCS MOIIHBIE TOKH
paznuuHor 4acToThl (0T aecsaTka ' 1o Heckonbkux MI'L), B pe3ysibTaTe 4ero BOKpPYT
MHIYKTOpa BO3HHUKAET JJIEKTPOMArHUTHOE I0JI€. DJIEKTPOMAarHWTHOE IOJIE HABOJIWUT B
3arOTOBKE BUXPEBBIE TOKU. BHXpeBbIe TOKH pa3OrpeBarOT 3aroTOBKY IOJ JIEWCTBHUEM
JOKOYJIEBA TEIUIA.

Kak pa0Goraer qu3jiekTpryeckuii HarpeB?
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Ilpasunvuviii omeem. JIASIEKTPUUECKUN HArPEB — METOJ HArpeBa AUAJIEKTPUUYECKUX
MaTepuaioB BBICOKOYACTOTHBIM NEpPEMEHHbIM 3JiekTpuueckum nosnem (TBYU — Toku
BBICOKOW 4acToThl; nuamna3zoH 0,3—300 MI'n) wiu snektpomaruutHoit BojHoM (CBY —
cBepxBbIcOKMe 4YacToThl; auana3zoH 0,4 — 10 ITu). TBY-narpeB AMAIEKTPUKOB
OCYLIECTBIsIETCS B KOoHJeHcaTopax, a CBYU-HarpeB — B BOJHOBOJAX U OOBEMHBIX
pe3onaropax. HarpeB BbI3pIBa€TCSa IMOTEPSMHU HA JAUIOJBHYI  MOJSPU3ALHUIO
JTUAIEKTPUKOB.OTINYUTEILHON OCOOEHHOCTHIO JIUAJIEKTPUUECKOTO HarpeBa SBJSETCS
00BbEMHOCTh TEIUIOBBIJICNICHUs (HE 0053aTEIbHO OJTHOPOIHOT0) B HarpeBaemoit cpesne. B
ciryyae TBY-HarpeBa TermioBbieNieHHe OOJee OJHOPOAHO HU3-3a OOJIBIION TTyOWHBI
IPOHUKHOBEHUS PHEPTUU B AuANeKTpuK; 1t CBU-HarpeBa xapaktepHa Majasi TIIyOuHa
MPOHUKHOBEHUSI M TOBEPXHOCTHBIM HarpeB, a TakKe HEOJHOPOAHOCTh IMpOTpeBa B
IIPOCTPAHCTBE CTOSAYUX BOJIH; OJHOPOJHOCTH JOCTUIAETCSA 3a CYET TEIJIONPOBOJHOCTH
Marepuala.
Kak pa0oTaer 3/1eKTpOIHBbII HATPEB BOAbI?
IIpasunvrvii omseem. Ilpouecc HarpeBa B 3J€KTPOBOJIOHATPEBATENE IIEKTPOAHOTO THUIIA
MPOUCXOJUT MOCPEACTBOM MPOTEKAHUS IJIEKTPUUYECKOTO TOKA Yepe3 TEIJIOHOCHUTEIND, 3a
CYET JJIEKTPUYECKOTO COMPOTUBIICHUS KOTOPOTO M MPOUCXOIUT HArpeB, MO 3aKOHY
Jlxoyns-Jlenua. D@GEeKTUBHOCTH HarpeBa 3aBUCUT OT CBOMCTB TEIJIOHOCUTEIS.
[IponyckaHue MEpEeMEHHOr0 TOKa HEJb3s Ha3BaTh JJIEKTPOJIM30M, TaK KaK MPOUCXOIUT
JIUITH MOHU3AIUS KUJIKOCTH, KoJieOaHHe MOHOB C MPOMBINIICHHON YacToToi 50 I'epi m
HArpeB >KUJKOCTH (AJIEKTPOJIM3 U MEPEHOC MaTepHalia 3JIEKTPOJOB MPOUCXOIUT TOJIBKO
IIPU MIOCTOSTHHOM TOKE).
Yro Takoe HarpeBaTeJbHbIH Ka0e/Ib?
Ipasunvuvii omeem. I'peromuii Kabenb — OSTO CHENUATBHBIA MPOBOJ, CIOCOOHBIN
peoOpa3oBbIBATh JEKTPUUYECKYIO IHEPruto B Teruio. [IpuHuumn ero paboTsl OCHOBaH Ha
MIPOMYCKAaHUH AJIEKTPUUYECKOT0 TOKA YEPE3 MPOBOJHUK, KOTOPBIM MPU 3TOM HArpeBaeTcs.
[Ipn BO3OYXAEHUM TOKA, MPOBOJHHK CTAHOBHUTCS HArpeThiM, a TEIUIO TepelaeTcs Ha
OOBEKTBI,  coNpHUKacarmolmuecs ¢  KabemeM.  PaznuyaroT  pe3HCTHBHBIE U
camoperyiupyembie kKabenu. Pe3ucTuBHBIN KaOenab mpeacTaBiseT coO0il OJWH WK JIBa
TOHKMX METAJNIMYECKUX CIHUPATIEBUAHBIX IPOBOJAHUKA, 3aKIIOUYEHHBIE B H3OJISILUIO.
Takoit kabemb OTHOCUTENIBHO JIEMIEB, HO BBITYCKAETCAd OTPE3KaMu C Hamepén
BBIODAaHHBIMU JIUTMHOM M CONPOTHUBJICHUEM, IOTOMY €ro HEBO3MOXHO pe3aTh Ha
POU3BOJIbHYIO0 JITMHY.CaMOperyIupyronuiicss Kadeiab MO3BOJISIET BBIJIEISATh Pa3HOE
KOJIMYECTBO TEIUIA HA Pa3HBIX YYacTKax IJIUHBI, 0€3 YXYyHAIIEeHUS TOTPEOUTEIHCKUX
cBoiicTB Kkabenms. Kabenp He MokeT HarpeTh ceOs [0 paspymIeHUS HU30JSIUA U
BO3HUKHOBEHHUS  OJIEKTPUYECKOM  AyrM Wik OBITOBBIE  Marepuaigbl  J0
CaMOBOCIUIAMEHEHUSA, CJIEAOBATEIbHO HMEET OYEHb HHU3KYK I10KapOOIacHOCTb.
be3omacHOCTh, MPOCTOTa MOHTa)Ka U OOCTY>KHBAHUS OMPENCTWIN HUILY MPUMEHECHHS -
3TO 000rpeB KPOBJIM, HEOOJIBIINX TIONIAJA0K U TPyOOonpoBo10B 10 500 METPOB JTUHBI.
YTo Takoe 030H M KaK OH BJIMsIeT HA OMOJIOTHYeCKHEe 00bEeKThI?
IIpasunvusiit omeem. O30H — COCTOSIIAS U3 TPEXATOMHBIX MosieKya O3, ainoTpornHas
Moaudukanus kuciopoga. [Ipm HOpMaIbHBIX YCIOBUSX — TOdyOoO# ras. 3amax —
pe3kuil cnenupuyecKuii.
B ymepeHHBIX KOHLIEHTpalMsAX O030H HE TOKCHMYeH. OJIHAKO BBICOKAS OKHCIISIOLIAs
CIIOCOOHOCTh 030Ha M O0pa3oBaHWE BO MHOTHX PEAKIUSIX C €r0 y4acTHEM CBOOOIHBIX
paJUKaJIOB KHUCIIOPOJia OMPENESIOT €ro TOKCHMYHOCTH (B OOJBIIMX KOHILIEHTPALMSX).
Upe3zMepHOE BO3JEHCTBUE 030HA HA OPraHU3M MOXKET MPHUBOAUTH K MPEKIECBPEMEHHOMN
CMEpPTH.
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Haubosee onacHoe BO3/1€CTBIE BRICOKMX KOHLIEHTPAMi 030HA B BO3/yXe€:

Ha OpraHbl JbIXaHUS IPSMBIM Pa3IpaKCHHUEM;

[Ipumenenne o30Ha 00yCIIOBICHO €r0 CBOWCTBAMHU:

CHWJIBHOTO OKUCIISIIOILETO PeareHra: JUTSL CTEPUIIN3ALUU U3JIETTUH MEIULIMHCKOTO
Ha3HA4YECHUS, IIPU TOJIYYEHUH MHOTHX BEILECTB B JAOOPATOPHOM U MPOMBIIIJICHHOM
MPAKTHKE; JUTsl OTOENTMBaHUs OyMaru; JUISl OYUCTKH MACEIL.

CHWJIBHOTO JI€3MH(ULUPYIOIIETr0 CPeJCTBa: JUISl OYUCTKU BOJBI M BO3JyXa OT
MUKPOOPTaHU3MOB (030HUPOBAHMUE); UL 1e3UH(MEKIIUY TTOMEIIEHUN U OJIeXK/IbI;
JUIsl O30HUPOBAHUS pPACTBOPOB, PUMEHSAEMBIX B MEAUIIMHE (KAaK JIsl BHYTPUBEHHOTO, TaK
Y JUIsl KOHTAKTHOTO MTPUMEHEHUS).

Cy1iecTBEHHBIMU JOCTOMHCTBAMHM O30HMPOBAHHUSA, MO CPABHEHHUIO C XJIOPUPOBAHHEM,
SBJISIETCS OTCYTCTBHE TOKCHMHOB (KpoMe dopmaibieruaa) B oOpaboTaHHOM Boje (Toraa
KaKk TpU XJIOPHUPOBAHUU BO3MOXKHO OOpa3oBaHUE CYIIECTBEHHOTO KOJIMYECTBA
XJIOPOPraHUYECKUX COCTUHEHUM, MHOTHE U3 KOTOPBIX TOKCUYHBI, HAIPUMEP, JUOKCHUH) U
Jdy4uiasi, 10 CPaBHEHHUIO C KUCIOPOJIOM, paCTBOPUMOCTb B BOJIE.

Yro takoe TOH u kak on padoraer?

Ilpasunvuwiii omeem. TpyOuaTslit AIEKTPOHATPEBATEIb (TOH) —
AJIEKTpOHArpeBaTENbHBIA MPUOOP B BHUJE METAUIMUECKONW TPYOKH, 3armoJHEHHOU
TEIUIONPOBOMSIINM  JJIEKTPUYECKUM  HM30JATOPOM. TOYHO MO ULEHTPY M30JIATOpa
MPOXOJUT  TOKOMPOBOJAIIAS HUTh (OOBIYHO HUXpOMOBas wuinu  (hexpayneBas)
ONpeea€HHOr0 CONPOTUBIIEHUS AJIA Nepeladyn HEOOXOIMMOM YyIEeIbHOW MOIIHOCTU Ha
noBepxHocth TOH. [Ilpumensercs BO MHOTMX OBITOBBIX M  MPOMBIIUICHHBIX
AIIEKTpOINpudOpax: YallHUKaXx, KUISATUIbHUKAX, CTUpPAJIbHBIX MallMHAX,
BOJIOHArpeBaTEIbHbBIX U OTOMUTENbHBIX KOTIaX, U T. 1.

TpyOuarble 35IeKTpOHArpeBaTesid MOTyT UMETh pa3JIMuHble TUaMETPhl B JUana3oHe oT 6
10 24 MM. B 3aBUCUMOCTH OT KOHKPETHOTO NMPUMEHEHHs (HAarpeBaHUs >KUJIKOCTH WIIU
BO3/yxa), npu mnpous3BoAcTBe TOHOB UCHONB3YIOTCA 3IEKTPUUECKUE HU30JIATOPHI
(IMAJIEKTPUKHU)  PA3IMYHOTO  KAuyeCTBa, KOTOpPbIE  JOJDKHBI  COXpaHATh  CBOU
JTUAJIEKTPUUECKUE CBOWCTBA TIPU HU3KUX, BBICOKUX M DJKCTPEMAJIbHO BBICOKHX
TEMIIEPATYypax.

4 IIOPSIOK MPOBEJIEHU S TIOBTOPHOU
MNPOMEXYTOUYHOM ATTECTALIUU

CDopMa HpOMGX(YTOqHOﬁ aTTCCTAallvU 110 JUCHHUIIIIMHC 59K3aMCH.

@OoHJ OLEHOYHBIX CPEACTB Uil NPOBEICHUS IOBTOPHOW IPOMEKYTOUYHOU
arrecran  (popMupyercs M3 UHCIa OIEHOYHBIX CPEACTB IO TEeMaM, KOTOphIE HE
OCBOEHBI CTYJIEHTOM.

llpumeuanue:

JlOTOTHUTENbHBIE  KOHTPOJBHBIC UCIBITAHUSA MPOBOIATCS JJISL  CTYJIICHTOB,
HaOpaBmmx wmeHee 50 OGamnoB (B coorBercTtBUU C «llomokeHneM o MOIYJIBHO-
PEUTUHTOBOW CUCTEMEY).



Taoauna 11 — Kpurepun onenku chopMUpOBAHHOCTH KOMIIETEHIMMA

Kox n HanMeHOBaHWE HHIMKATOPA JOCTHKEHHS
KOMTIETEHITHH
(4acTv KOMITETCHITHH )

Kpurepuu ornennBanust copMHUpOBAaHHOCTH
KOMITETCHITNH (4aCTH KOMITCTCHIIHH )

Ha 6a30BOM ypOBHE

COOTBETCTBYET OILICHKE «YIOBJIECTBOPUTEIBLHO» S0-
64% oT MakCUMaIbHOro OasIa

N /-1mkoc-20 Haxonut n ananuzupyet
WH(OPMAIINIO JUTS PEIICHHUS TTOCTABIICHHON
3aJ1aun
N -2 11x0c-20 OCyIIECTBISIET MPOU3BOICTBEHHBIN
KOHTPOJIb MAPaMETPOB TEXHOIOTUYECKUX
MIPOIIECCOB, KaUeCTBA MPOIYKIIUU U BBITTOJIHEHHBIX
paboT mpu MOHTaXe, HalaJIKe, IKCILTyaTaluu
SHEPTreTUYECKOTr0 U JIEKTPOTEXHUYECKOTO
000pyA0BaHNUs, MAIlIMH U YCTAaHOBOK B
CEJIbCKOXO035MCTBEHHOM MTPOU3BOJICTBE
WN/-1mkoc-21 Opranu3yer MOHTaX, HalaaKy,
AKCILTyaTalUI0 SHEPTETUUECKOTO U
AIEKTPOTEXHUYECKOTO 000Dy I0BaHUSI, MAIIIMH U
YCTaHOBOK B CEIbCKOX035HCTBEHHOM
MIPOU3BOJICTBE
N-111koc-22 BeimonmusieT paboThI 1O MOBBIMICHUTO
3¢ (PEeKTUBHOCTH IHEPTETUUECKOTO U
AIIEKTPOTEXHUIECKOTO 000PYI0BaHUS, MAIIIMH U
YCTAaHOBOK B CEJIbCKOXO3SIICTBEHHOM
MIPOU3BOJICTBE

Ha 0a30BOM YpPOBHE IIOHUMAET CYIIIHOCTb
BOIIPOCOB M M3JIAraeT OTBET Ha BOIPOC, 001agaeT
CHOCOOHOCTSIMH B ITOMCKE U aHAJIM3E
MHPOPMALIUK TS peIIeHHs] TOCTAaBICHHOM
3aJjauy, OCYIIECTBIICHUIO IIONCKA BAPUAHTOB
peleH st MOCTAaBICHHOM MPOOJIEMHOM CUTYyalnH,
B OIIPEJICJIEHUH B paMKaX BbIOPaHHOI'O aJIFOPUTMA
BOIPOCOB MOJISKAIIMX JalbHEHIIel pa3paboTke
U MocJIeAyouiel pa3paboTKe cTpaTeruu
JOCTHKEHUS MIOCTABICHHOM 1IENIN KaK
M0CJIEI0BATEIbHOCTH 11aroB, IPEABUISA PE3yJIbTaT
KaX/I0T0 U3 HUX U OLEHUBAHUS BIMSHUE HA
BHEIIHEE OKPYKEHUE INITAHUPYEMOH
JeSITeIbHOCTH U Ha B3aUMOOTHOIIEHUS
YYaCTHUKOB ATOU AESITEIbHOCTH,
YIOBJIETBOPUTEIHHO CIIOCOOEH pa3pabaThiBaTh
MEPCIEKTUBHBIE IJIAHBI U TEXHOJIOTHH B 001aCTH
MEXaHU3alK1 U aBTOMAaTHU3alluH MPOLIECCOB B
CEJIbCKOXO035MCTBEHHOW OpraHu3auu
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