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Pa6oyas nporpamMmma JHCHOUITIIIUHBI ((3J'I€KTpOTeXHOJ'IOFI/II/I B CCJIBCKOM

X03sHCcTBE» paspaborana Ha ocHoBe PI'OC BO 35.04.06 ArpoumxeHepus
YTBEPXKIEHHOro rprukazoM MunoOpHayku Poccun ot 26.07.2017 1. Ne 709.

ABTOD:! 5
KaH[. TEXH. HayK, JOIIEHT // H.JO. Kypuenxko

PaGoyas mporpamma oGCyxXieHa ¥ PEKOMEHIOBAaHA K YTBEPIKIEHHIO

peierrem kadenpel Gusuxu ot 10 ampenst 2023 1., mpoTokon Ne 9.

3aBenyromuii Kadeapoi //// 3
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PaGouass mporpamm ongo6pena Ha 3ace/4/HHI/I METOANYECKON KOMHUCCHUH

akysbTeTa sHepreTuky ot 19 anpens 2023 r., mporoxon Ne 9.
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1 ]_Ie.]'lb H 3a1a494 OCBOCHUA JUCIIUIIINHBI

Leabo 0CBOEHUS AMCHUILIMHBI «DNEKTPOTEXHOJIOTUN B CEJIbCKOM XO3SIH-
CTBE» SBJISIETCS (pOpMHUpOBaHUE y OOYHaIOIIKMXCS HEOOXOIMMBIX KOMIETEHLUHN B
00J1aCTH OCHOBHBIX TEOPETUYECKUX M HAyYHO-NPAKTUYECKUX 3HAHUU MPUKIIAJTHON
($u3KUKHN, HEOOXOIUMBIX Ul PELICHUs MPOU3BOJICTBEHHBIX, UCCIIEOBATEIbCKUX U
IPOEKTHBIX 33/1a4 MPH IEKTPOCHAOKEHUH OOBEKTOB M MPOU3BOACTBEHHBIX MPO-
LIECCOB

3agauu AMCUMIJIMHBI:

— U3y4eHHE OCHOB HCIIOJIb30BaHMS U MPeoOpa30BaHMsl JIEKTPOIHEPIUU B TeEIl-
JIOBYI0, XUMUYECKYI0, MEXaHHUUYECKYI0, CBETOBYIO JUIsl OOeCIeyeHns 3alaHHOIO
TEXHOJIOIMYECKOI0 IPOLECCa;

- HM3yYEHHUE METOAOB IMPOEKTUPOBAHUS W HCIOJIB30BAHUSA TEXHOJOTHMYECKHX
YCTaHOBOK, UX YCTpPOICTBa, pacueTa, HANaJKd U PEKUMOB padOThI ANEKTPOTEX-
HOJIOTUYECKOTO 000PYAOBaHUS U TPUOOPOB.

2 llepeyeHb IUIAHUPYEMBIX pPe3yJabTATOB O0y4YeHUs] MO JMCUMILINHE,
COOTHECEHHBIX € INIAHUPYeMbIMH pe3yabTaramMu ocsoeHuss OIIOII BO

B pe3yabTaTe ocBOeHMs TUCUMILIMHBI (OPMHUPYIOTCS CJIeAyIoNIue KOM-
neTeHIun:
IKC-3. CnocoOeH pa3paboTaTh TEXHUYECKUE 3aJaHUS HA TPOCKTUPOBAHKE

Y W3TOTOBJICHHE HECTAHAAPTHBIX MAIIUH ¥ 000PYAOBAHUS ISl AIEKTPU(PUKALINU U
ABTOMATH3ALNH CEbCKOXO03SIMCTBEHHOTO TPOU3BOICTBA

3 Mecto aucuumiaunbl B cTpykrype OIIOII BO

«IJEKTPOTEXHOJIOTUN B CEJIBCKOM XO3SUCTBE» SABISETCA AUCUUILIMHON
obszatenpHor vactu OIIOII BO moAroToBkr oOydaromMXcs IO HAMPaBICHUIO
35.04.06 «ArpoWH)XEHEpHs», HAMMPABIECHHOCTh «DJIEKTPOTEXHOJIOTHU M AJIEKTPO-
000py1I0BaHUEY.

4 O0bem mucnumannbl (108 yaca, 3 3aueTHbIC €TUHULIBI)

O0ObeM, yacoB
Bunast yueOHoM paboTh
Ounas 3aoyHas

KonTakTHas padora 33 9
B TOM YHCIIE:
- ayZMTOPHas 110 BUaM yueo- 39 3
HBIX 3aHATUN

- JIGKIINH 16 2

- IPaAKTHYECKUE - -

- JJabopaTOpHBIC 16 6
- BHEAYIUTOpHAs 1 1




Bunasr yueOHoIi paboThI

O0beM, yacoB

Ounas 3aounas
- 3a4eT 1 1
- DK3aMeH - -
- 3alIUTa KYPCOBBIX MPO- i i
€KTOB
CamocrosiTesibHasi padoTa 39 63
B TOM YHCJIE:
Hroro nmo xucuuninHe 12 12

5 Conepxxanue TUCUMILIHHBI

IIo mToram u3ydyaeMol OUCLMIUIMHBI CTYAEHTBI CIAIOT 3adeT. Jlucuuruimaa
u3ydaercs Ha 4 Kypce, B 7 cemecTpe oyHOU (opMbl 00ydyeHus u 4 kypce, B 8 ce-
MecTpe 3a04HOM (hOpMBbI 00YUEHUS.

Conep:kanue ¥ CTPYKTYpa IMCIHHUILJIMHBI 110 04HOI (popMe 00yueHus

° Buabl yueOHol padoThl, BKJIKOYAsA
E E CaMOCTOSITEJILHYI0 Pa00Ty CTYACHTOB
No g E % U TPYAOEMKOCTh (B Yacax)
i/ Teua. =8| 2 [Mpaktu- | JlaGopa-
OcCHOBHBIE BONPOCHI E = = p p Camocro-
1! 2 S | o] Jlex | geckue TOPHBIE | g
5 g WU | 3aHATHS | 3aHATUS
pabora
Beenenue. OcHOBHbIC MOHATHUS U
onpeaeneHus. OCHOBBI TEOpPHU H
pacuera  3NEKTpOHarpeBaTeIbHBIX
YCTpOMCTB. YpaBHeHHEe Makcseia,
1 | BEKTOP Ymoa-Iloiitunara. Crioco6st nkc-3 | 1 2 ) 2 5
npeoOpa3oBaHue
AJIEKTPOMATHUTHOW  BOJHBL CXEMBI
MPSIMOTO u KOCBEHHOTO
peoOpa3oBaHusl. Crioco0st
AIIEKTPUIECKOTO HATrPeBa.
VYpaBHeHue u ero aHanui.Pacuersl
MOIITHOCTH YycTaHOBOK. llonesnas,
pacueTHasi, moTpedsieMasl yCTaHOB-
JICHHAasT HOMMHHAJIbHAs1T MOIIHOCTbD.
9 TemmneparypHble peXXKUMBI U SHEpre- ke | 1 ) ) 5 5
TUYECKHE TIOKa3aTeId OCHOBHBIX
MPOLECCOB CEIBLCKOXO3SIICTBEHHOTO
mpousBozcTBa. OrmpeneneHne oc-
HOBHBIX KOHCTPYKTHBHBIX Pa3MepOB
JHY.
@uU3NYECKHEe  OCHOBBI  DJIEKTPO-
HarpeBa conpoTusieHueM. Ipsmoit
3. | 1 KOCBeHHBIN HarpeB. DmeKTpokoH- | ITIKC-3 | 1 2 - 2 5}
TaKTHBIH HarpeB. ODJIEKTPUYECKOE
CONIPOTHBIICHHE HPOBOTHHUKOB 1-TO




Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHol padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTh (B Yacax)

Jlex
AN

[Ipaktu- | Jlabopa-
YECKHUe TOpPHBIC
3aHATUS | 3aHATHA

CamocTo-
sITeJIbHAs
pabora

poia, pa3sHOBUAHOCTb JIIEKTpHUE-
CKOTO HarpeBa, HarpeB JeTaei
pocToii popmel

ONEKTPOKOHTAKTHAsE ~ CBapka U
HarulaBka. Pacyer mnapameTpoB U
BBIOOp HarpeBaTeNIbHBIX TpaHchop-
MaTOPOB.

ITKC-3

Onekrpoanblii HarpeB. CyIIHOCT U
MIPUMEHEHUE B CEJIbCKOXO3AHCTBEH-
HOM IPOU3BOACTBE. DJIEKTPHUECKOE
COTIPOTUBJIEHHE IPOBOJHUKOB 2-TO
pona. DJIEKTPONPOBOAHOCTh BOJBL.
Beibop Martepmama  3IEKTPOAOB.
JonycTrMble 3HAYEHUs TUIOTHOCTH
TOKa ¥ HANPSHKEHHOCTH 3JIeKTpHYe-
CKOT'0 IOJISL.

[IKC-3

OJEeKTPOAHbIE CUCTEMBI (DIEKTPOI-
HbIe HarpeBaTeiIn) U UX MapamMeTphl.
PerynupoBanue momuoctu. Pacuer
JNEKTPOIHBIX cucTeM. HemocraTkn
3IEKTPOJHOro Harpepa. lIpumene-
HUC MHAYKIIMOHHOI'O Harp€sa B peE-
MOHTHOM INIPOHU3BOJICTBE.

[IKC-3

3amaun u cogepxkanne OHYVY.
KOHCTpYyKTHBHBIN M TIPOBEPOYHBIN
pacuetel. IloHaTHE o0 TOTHOM
pacuere. TennoBoi u
aneKkTpudeckuii pacuyer. OCHOBBI
KHHETUKH Harpena

MKC-3

OJeKTpoHarpeBaTebHbIE
YCTpOICTBA. Onpenenenust.
Kiraccuduxars
3JIEKTPOHArPEBATENBHBIX YCTAHOBOK
(HY) mo cmocoOy  Harpesa,
NPUHIWITY  HarpeBa, TPHHIUITY
JIEUCTBUSA, POJly M HacTOTE€ TOKa,
cnioco0y Terionepenaun, padoueit
temneparype. Ilpumepsr  OHY
CEIbCKOXO3SIIICTBEHHOTO
Ha3HAYECHMSL.

IKC-3

Hroro

| 16

- 16 39

Conep:kanue ¥ CTPYKTYpa IMCHUILIMHBI 110 3204HOi popme 00yueHust

Tema.
OCHOBHBIE BOIIPOCHI

Mupye-

MbI€
KOMIIe-

d
@)

Buabl yueOHoi padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB

AxOonow

U TPYAOEMKOCTh (B Yacax)




Jlex
805041

[IpakTu-
YECKUe
3aHATUA

JlaGopa-
TOPHBIE
3aHATHS

Camocrto-
aTeJbHas
pabora

Beenenue. OcCHOBHbIC MOHATHS U
onpenesenusi. OCHOBBI TeOpHH W
pacyeTa  3ICKTPOHATPEBATEIBHBIX
yCTpOUCTB. YpaBHeHuEe Makcseia,
BekTOop YMoBa-Iloiituara. CriocoOs
npeoOpazoBaHue
AJICKTPOMArHUTHON  BOJIHBL CXEMBI
MIPSIMOTO " KOCBEHHOTO
peoOpazoBaHms. Croco0b1
AJIEKTPUUECKOTO HArpeBa.

ITKC-3

VYpaBHeHue u ero aHanui.Pacuersl
MOIIHOCTH ycTaHOBOK. [lome3nas,
pacdeTHasi, moTpedysieMas yCTaHOB-
JICHHasi HOMMHHAaJIbHAas1 MOIIHOCTbD.
TemnepaTypHbIe peXXKUMBI 1 SHEpre-
THYECKHE TI0Ka3aTell OCHOBHBIX
MIPOLIECCOB CENbCKOX03IUCTBEHHOTO
npousBojcTBa. OrpeneneHue oc-
HOBHBIX KOHCTPYKTHBHEIX Pa3MepoB
OHY.

IKC-3

@uU3NYECKHE  OCHOBBI  DJIEKTPO-
HarpeBa comnpoTuBiicHueM. [Ipsmoit
1 KOCBEHHBIA HarpeB. DIEKTPOKOH-
TaKTHBI HarpeB. OJEKTpUYECKOe
COTIPOTUBJICHHE MPOBOJHUKOB 1-TO
pola, pPa3sHOBHIHOCTH 3JIEKTpHUE-
CKOTO HarpeBa, HarpeB JeTayieit
pocToii Gopmel

IIKC-3

ONEeKTPOKOHTAKTHAsE  CcBapka U
HamaBka. Pacuer mnapaMeTpoB
BBIOOP HarpeBaTebHBIX TpaHchOp-
MaTOPOB.

IIKC-3

OnexTpoansiil HarpeB. CylHOCTE U
MPUMEHEHUE B CEJIbCKOXO3AHCTBEH-
HOM TIPOU3BOJICTBE. DJIEKTPUIECKOE
COTIPOTUBJIEHHE IPOBOJHUKOB 2-TO
pona. DIEKTPOIPOBOJHOCTb BOJBI.
Beibop Matepmama  3IEKTPOAOB.
JomycTrMple 3Ha4YeHHs MJIOTHOCTH
TOKa ¥ HaNPSHKEHHOCTH 3JIEKTpHYe-
CKOI'0 IIOJISL.

[IKC-3

ONEeKTPOAHbIE CHUCTEMBI (DIEKTPOJI-
HBIE HAarpeBaTelin) U UX MapaMeTphl.
PerynupoBanune MomHuoctu. Pacuer
3JIEKTPOJHBIX cucteM. HemocraTtku
aneKkTponHoro Harpesa. l[Ipumene-
HUE MHAYKIMOHHOIO Harpesa B pe-
MOHTHOM TIPOU3BOICTBE.

IKC-3

3agaun w comepxkanme OHY.
KoHCTpyKTHBHBIN M TIPOBEPOUYHBIN
pacuetel. [loHsTHE o©0 TOTHOM
pacuere. TernoBoi u

IKC-3




Buabl yueOHol padoThl, BKIOYAS

[<P]
E E CaMOCTOSITEJILHYIO Pa00Ty CTY/JI€HTOB
No T o E ? U TPYI0EMKOCTbH (B 4acax)
. [=P]
i/ eMa =l [paktu- | JlaGopa-
OCHOBHBIE BOIIPOCHI S 2 = CamocTo-
1 2 5 | o] Jlex | yeckue TOPHBIE
&= sITeIbHAs
g UHA | 3aHATHS | 3aHATHSI
S pabora

SJICKTpI/I‘IeCKI/Iﬁ PpacucrT. OCHOBBI
KHMHCTUKHN HArpeBa

DJeKTpoHarpeBaTeIbHbIC
YCTpOWCTBA. OmnpeneneHusl.
Knaccuduxkarus
3JIEKTPOHArPEeBaTEIbHBIX YCTAHOBOK
(HY) mo cmoco0y  Harpesa,
8. | mpuniuy  HarpeBa, npuHImoy | IIKC-3 | 1 - - - 5
JIEUCTBUSA, POy M YACTOTE TOKa,
croco0y Terionepenayn, pabdodeit
temneparype. I[lpumepsr OHY
CEJIBbCKOXO3SIMCTBEHHOTO
Ha3HAYCHMS.

Hroro 2 | - | 12 | 41 |

6 Ilepeuenb y4eOHO-MEeTOAUYECKOT0 00ecTieYeHusl VISl CAMOCTOSITE b~
HOI padoThI 00YYAKIIMXCS M0 JUCUMUILIIMHE

6.1 Metoauyeckue ykazaHus (COOCTBEHHbIE pa3pabOTKU)

1.YueOHOo-MeTOAMYECKOE TocoOmMe g CcTyjaeHTOB HampasieHus 35.03.06
«ArpouHxxeHepus (37eKTpooOopyaoBaHuE U 3ieKkTpoTrexHosnorun)y» / Kyo.I'AY;
Coct. H.H. Kyp3un, JI.A. Hopmosg, [.B. Jlebener/ Kpacnomap 2020/ Pexxum mo-
cryna: https://elibrary.ru/download/elibrary 42670210 11131265.pdf

2.Y4e0HO-METOINIECKOE TTOCOOHE TI0 BHITIOJTHEHHUIO JIA0OPATOPHBIX PabOT IS
ctyaeHToB HampasiieHus 35.03.06 «ArpounikeHepust (371€KTpoOOOpyAOBaHUE U
anektpotexHosiorun)» / Kyol'AY; Coct. H.H. Kyp3un, JI.A. Hopmos, J1.B. Jleoe-
neB/ Kpacuogap 2020/ Pexum JIoCTymna:
https://elibrary.ru/download/elibrary 42670226 10257851.pdf

3. YyebHO-MeTOAMYECKOE MOCOOUE MO BBHITIOJHEHUIO KYPCOBBIX PabOT JIs
ctynenToB HampasieHus 35.03.06 «ArpouHxkeHepHs (dJIEKTPO-000pYyHAOBaHHUE U
anektporexHosorun)» Ky6.I'AY; Coct. H.H. Kyp3un, /I.A. Hopmos, /[.B. Jle6e-
nes/ Kpacnonap 2020/ Pexxum nocryna:

https://elibrary.ru/download/elibrary 42718138 35845010.pdf

/ ®OH/ OLEHOYHBIX CPeICTB I NMPOBeJeHUsl NMPOMEKYTOYHON aTTe-
CTalUM



https://elibrary.ru/download/elibrary_42670210_11131265.pdf
https://elibrary.ru/download/elibrary_42670226_10257851.pdf
https://elibrary.ru/download/elibrary_42718138_35845010.pdf

7.1 IlepeyeHb KOMIIETEHUHMI ¢ YKa3aHMEM 3TanoOB UX ()OPMUPOBAHUS B
npouecce ocsoenusi OITIOITI BO

Howmep cemectpa*

Oransl GopMUPOBAHUS U IPOBEPKU YPOBHS CHOPMUPOBAHHO-
CTH KOMITETEHILIUM 110 AUCLUIUIMHAM,
npakTukam B npouecce ocsoenusi OIIOIT BO

IIKC-3. CnocobeH pa3paboTaTh TEXHHUYECKHE 3aaHMsI HAa MPOCKTHPOBAHHME W HM3TOTOBJIICHHE HECTaH-

JapTHBIX MallvuH H O60py1'[OBaHI/I$I JUISL SHGKTPI/I(i)I/IKaHI/II/I W aBTOMaTHU3alluKu CEIIbCKOXO03SMCTBEHHOT'O

NPOU3BOJICTBA

HNHHOBALIHOHHBIE TEXHOJIOTHH B CEJIbCKOM X035l CTBE

QHCKTpOTCXHOHOFI/II/I B CEIILCKOM XO3SIHCTBE

b52.B.01.01(IT) OkcmiyaraimonHas MpakTHKa

AINDNPEF

b2.0.01.02(1T) Haygno-uccienoBarenbckas paboTa

BrimonHeHne 1 3a1UTa BHITYCKHON KBATM(UKAIIMOHHOW PadOThI

7.2 Onucanue nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMHCaHHUEC IIKAJbI OICHUBAHUA

[Inanupyemelie
pe3yabTaThl
OCBOEHUS KOM-
neTeHuH (MH-
JUKaTOPHI J0-
CTHIXKEHHST KOM-
TIETeHIINHN)

YpoBeHb OCBOEHUSA

«HEYIOBJIETBO-
PUTEIBHOY
MUHHUMAaIbHBIN
HE JIOCTUTHYT

«YJOBJIETBO-
PHUTEIBHOY
MUHUMAaJIbHBIN
(TIoporoBsrit)

«XOpOULIO»
CpeaHui

«OTJIAIHOY
BBICOKUM

OneHoyHOE
CPEICTBO

[MTKC-3. Cnocoben pa3paboTaTh TEXHUYECKUE 3aaHUS HA IMPOCKTUPOBAHME M M3TOTOBJICHHE HECTaHIApTA
HBIX MallMH U 000pyI0BaHUs IJIsl SIEKTPUPHUKALUN U aBTOMATH3aLKN CEIbCKOXO35MCTBEHHOTO MPOU3BOIA

CTBa

ro TPOU3BOJ-
CTBa

CTBa
3HaTh: He Baaneer HNmeer no- 3naer: 3Haer HA Pedepar, 3ana-
TEXHUYECKUE 3HAHUSIMH B | BEPXHOCTHBIE | TEXHUYECKHE BBICOKOM HUs naboparop-
3a/laHus Ha | oOJjacTsax: 3HAHMSA B 00- | 3a7aHUs Ha | ypOBHe: HBIX PaboT, TecT,
MPOCKTUPOBA- | TEXHUYECKUX | JIACTHAX: MPOEKTUPOBA- | TEXHUYIECKUE KOHTPOJIHHBIC
HUE W W3ro- | 3aJaHui Ha | TEXHUYECKUX | HU€ H W3rO- | 3aJaHmus Ha | paboTHL.
TOBJICHWE He- | MPOEKTUPOBa- | 3aJaHHUN Ha | TOBJICHHE He- | MPOEKTUPOBa-
CTaHAAapPTHBIX HUEC W U3Tr0- | IPOCKTUPOBA- CTaHAAPTHBIX HUE U HU3Iro-
MalllUH " 060- TOBJICHHUA HE- | HU€ W H3ro- | MallliH U 060- TOBJICHHUE HEC-
pylOBaHUA CTAaHJAPTHBIX | TOBJCHUS HE- | pyAOBaHUI CTaHJAPTHBIX
IJid SJICKTpHU- | MalllUH U 060- CTaHIapPTHBIX IJi4 JJICKTpHU- | MAalllMH U o0o-
bukanmn U | pyZOBaHHUS MaluH 1 000- | hukauu H | pyAOBaHUA JJIA
aBTOMATHU3Aa- IUISL  DIEKTPHU- | pYyJAOBaHUS aBTOMATHU3Aa- ANeKTpUUKa-
MU CEIBbCKO- | (hMKAUU U | sl DJIEKTPHU- | IMU  CEJbCKO- | UM U aBTOMa-
XO3SIMCTBEHHO- aBTOMaTH3a- (1)I/IKaIH/II/I H | XO3IMCTBEHHO- TU3alluu CCEJIb-
ro TpPOW3BOA- | MU CEIBCKO- | aBTOMAaTH3a- 0 TPOU3BOJ- | CKOXO3SH-
CTBa XO3UCTBEHHO- | LIMM CEJILCKO- | CTBA CTBEHHOT'O

To TIpOU3BOI- XO3SMCTBEHHO- IIPOU3BOJICTBA




[Tnanupyemsie
pe3yabTaThl
OCBOEHUS KOM-

YpoBeHb OCBOEHUS

«HEYIOBIIETBO- | «YyIOBIETBO-
NETCHIMH (MH- PUTEILHO» PUTEIBHO «XOPOLIO» COTIIUIHO»
AUKATOPBL A0~ | yvpgpuManbHBIA | MUHUMAIBHBIH CpeHuii BBICOKHUH
CTWIKCHUA KOM- | ge nocTuruyr | (IOpOroBbIii)

TIETEHIIN)
YmMmern: He ymeer: Ymeer Ha | YMeeT Ha [10- | YMeeT HA BbI-
paspabaThiBaTh | pa3pabaThIBaTh | HU3KOM CTATOYHOM COKOM
TEXHUYECKUE TEXHUYECKHUE ypoBHe: ypoBHe: ypoBHe:
3afaHus Ha | 3aJaHus Ha | pa3paOaThiBaTh | pa3pabaThiBaTh | pa3pabaTbiBaTh
IPOEKTUPOBA- | IPOEKTHPOBA- | TEXHHUYECKUE TEXHUYECKUE TEXHUYECKUE
HAE W W3rO- | HIE W W3T0- | 3aJaHuA Ha | 3a7aHus Ha | 3a7aHus Ha
TOBJIEHHE HE- | TOBJIECHHE He- | IPOEKTUPOBA- | MPOEKTUPOBA- | MPOEKTUPOBA-

CTaHIaPTHBIX
MaIlliH U 000-
pyIOBaHHS
JUISL  DIICKTPH-
¢bukanun u
aBTOMAaTH3a-
A CENNBCKO-
XO3IHCTBEHHO-
ro TPOU3BOJ-
CTBa

CTaHIaPTHBIX
MaIlldH U 000-
pyIOBaHHS
JUISL  DJIEKTPH-
¢bukanun u
aBTOMAaTH3a-
IHA  CENBCKO-
XO3HCTBEHHO-
ro TPOU3BOJ-
CTBa

HHE W U3T0-
TOBJIEHHE He-
CTaHJIaPTHBIX
MalH 1 000-
PyIOBaHHS
IUTSE  DIIEKTPH-
bukanyn u
aBTOMAaTH3a-
IIMH  CEJILCKO-
XO3SIMCTBEHHO-
ro MPOU3BOJI-
CTBa

HHE MW U3rO0-
TOBJIEHHE He-
CTaHIapPTHBIX
MamuH 1 000-
pyIOBaHHS
IUTSL  DIIEKTPH-
¢buxanmu u
aBTOMAaTH3a-
MU  CEJILCKO-
XO3SHCTBEHHO-
ro TPOU3BOJ-
CTBa

HHUEC U HU3Ir0-
TOBJICHHE He-
CTaHI[apTHI)IX
MamuH 1 000-
PYAOBaHUSI JIst
aneKTpuduKa-
OUU U aBTOMa-
TH3alUH CEJlb-
CKOXO03sM-
CTBCHHOI'O
MPOU3BOICTBA

HNMeTh HABBIK
u (W14) BJAa-
JeTh:
CIIOCOOHOCTRIO
paszpaborathb
TEXHUYECKHE
3aJJaHMs Ha
MIPOCKTUPOBA-
HHE M U3I0-
TOBJIEHHE He-
CTaHIaPTHBIX
MaIluH U 000-
pyIOBaHHS
IUISL  DIEKTPH-
bukanmn "
aBTOMAaTH3a-
MU  CEJIbCKO-
XO3SICTBEHHO-
ro MpPOU3BOJ-
CTBa

He Baageer:
CIIOCOOHOCTBIO
paspabortars
TEXHUYECKUE
3aaHus Ha
MPOEKTUPOBa-
HUE H U3I0-
TOBJICHHE HeE-
CTaH/IapPTHBIX
MaIlldH U 000-
pyaoBaHUS
JUTSL  DIIEKTPH-
¢dukanun u
aBTOMAaTH3a-
IIMA  CENIBCKO-
XO3IHCTBEHHO-
ro IMpPOU3BOJ-
CTBa

Baageer Ha
HU3KOM
ypoOBHe:
CITOCOOHOCTRIO
pa3paboTathb
TEXHUYECKUE
3a7aHus HA
MIPOEKTUPOBA-
HHE U W3I0-
TOBJICHHE He-
CTaHJIaPTHBIX
MAaIliH U 000-
PYJIOBaHHUSI
JUISL  DJIEKTPH-
(ukanun u
aBTOMAaTH3a-
MM CEIBCKO-
XO3SMCTBEHHO-
ro TPOU3BOJI-
cTBa

Baageer Ha
J0CTATOYHOM
YpOBHe:
CITOCOOHOCTRIO
pa3paboTarh
TEXHUYECKHE
3adaHus Ha
MPOSKTUPOBA-
HHE H W3I0-
TOBJICHHE He-
CTaHIapTHHIX
MaIIdH U 000-
PYJOBaHUS
JUISL  DIIEKTPH-
bukanmn u
aBTOMAaTHU3a-
MM CENBCKO-
XO3SHMCTBEHHO-
ro TPOU3BOJ-
CTBa

Baageer Ha
BBLICOKOM
YpOBHe:
CITOCOOHOCTRIO
pa3paboTarh
TEXHUYECKHE
3adaHus Ha
MIPOEKTHPOBA-
HHE MW H3I0-
TOBJIEHHE He-
CTaHI[apTHI)IX
MaIlliH U 000-
PYJOBaHUSI JJIs
anekTpudurka-
MM U aBTOMa-
TH3aLHUU CEllb-
CKOXO03sH-
CTBEHHOI'O
MPOU3BO/ICTBA

OrneHounoe
CPEICTBO

7.3 TunoBble KOHTPOJIbHbIE 33IaHUS WJIHM MHbIe MaTepHaJbl, He00XO-
AUMBbIe JJIsl OLleHKH 3HAHWI, YMEHUI, HABBIKOB M ONbITA JesITeIbHOCTH, Xa-
PaKTEePU3YOIIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHI[UI B NpoLecce 0CBOEHHUS
o0pa3oBaTeJbHOM MPOrPaMMBbI




IIpumepsl 3agaHuii Ja00paTOPHBIX padoT

JIABOPATOPHAS PABOTA Ne 2
HUCCJIEJOBAHUE YCTAHOBKHN HATPEBA JETAJIEWM MAIIIVH TO-
KAMM ITPOMBINIJIEHHON YACTOTBI
Heas padorei: 1) M3yunTs npuHIUI pabOThl YCTAHOBKH,
1.2) UccnenoBaTh OCHOBHBIE 3JICKTPUICCKHE TTApaMETPhl YCTAHOBKH.
1. O0mue cBegenus:

B nponecce pemoHTa TpakTOPOB, aBTOMOOUIIEH, CENbCKOXO03IMCTBEHHBIX
U JPYTUX MallMH 3HAYUTETbHAs 9acTh UX JeTanel moasepraercs HarpeBy. OHUM
uX 3QPEKTUBHBIX CIIOCOOOB HarpeBa sBISETCS WHAYKIIMOHHBIN. DPu3znyeckas Cyul-
HOCTb KOTOPOTO 3aKJII0YAETCsA B MCIOJIB30BAHUU SIBJICHUS SJICKTPOMArHUTHON WH-
TYKUUU, THCTEPE3HCA, TOBEPXHOCTHOTO 3P (HEeKTa U T.II.

SIBieHME 3IEKTPOMArHUTHOM MHIYKIIMM COCTOUT B TOM, YTO €CJH B Iie-
PEMEHHOE€ MAarHUTHOE MOJ€ MOMECTUTh 3JIEKTPONPOBOASIIEE TEI0, OHO OyAeT
HarpeBaThCsi WHIAYKTUPOBAHHBIMU IMEPEMEHHBIMU TOKAaMHU, BO3HHUKAIOIIUMH IO/
JEHCTBUEM 3JIEKTPOABUKYILEH CHUIIBI

E

| =—
— A 1)
E =4,44fWdx107° (2)

rae T - gacrora Toka, ',
W - 9ucio BUTKOB MHAYKTOPA;
® - MarHUTHBIA NOTOK, TIXM?;
Z= R? + X2 - nonmHoe CONpOTHBJIECHUE MPOBOAHKKA, OM.

Ha >ToM siBIeHMHM OCHOBAHBI DJIEKTPOTEXHOJIOTHYECKHE MPOIIECCHI - BbI-
COKOYaCTOTHOM IIJIABKW, CBApPKH, NMAWKH, 3aKAIKKU U apyrux. [lorepu sHepruu ot
nepeMarHiuuBaHus (PeppPOMArHUTHBIX MaTepUaioB (THCTEPE3UC) MaJbl, U MOITO-
My B pacueTax UMM MpeHeOperaroT.

NHayKIMOHHBIM HArpEeB METANIOB OCYIIECTBIISIETCS TIPU UCTIOIH30BAHUN
TOKOB MPOMBINUIEHHON YacToThl (50 I'1r), a Takke noBbimeHHon (1o 10 xI'm) u BbI-
cokoit (cBbime 10 kI'11) 4acTOTHI.

[Ipu cpaBHHUTENHEHO OOJIBIIOM TMOMEPEYHOM CEYCHUHM TMPOBOJHHUKA WIIU
BBICOKOM YacTOTe, IEPEMEHHBIA TOK MPOTEKAET TJIaBHBIM 00pa3oM B MOBEPXHOCT-
HOM CJIO€ IPOBOHUKA.

YewM BHIIIIEC YACTOTA TOKA, TEM MEHBIIE TIyOUHA 3TOTO CIIOSL:

5 =503 [ £ 3)
wf
TZie p - YACIbHOE COMPOTUBICHUE MTPOBOAHUKA, OMXCM.,
L - MarHUTHAs POHHUIIAEMOCTh IMPOBOIHUKA, [ H/M.
JlabopaTopHasi yCTaHOBKa WHIYKIIMOHHOTO HarpeBa JeTanieil COCTOWT
(puc. 1) u3 cuiioBoli enu 1 ¥ U3MEPUTETHLHOM 1LIeTH 2.
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Puc. 1. Cxema ycTaHOBKH

Ecau B IMCPCMCHHOC MAIrHUTHOC ITIOJIC, CO31aBACMOC HCpBH‘{HOﬁ 00MOT-

Kol 1 U cepieyHUKOM 2, IOMECTUThH CTAJIbHYIO J€Tajb 3, TO B Hell Oyner uH-
NyKTHPOBaThCs nepemenHas J/1C, mox AeMCTBHEM KOTOPOM B METAJIE BOSHUKHYT
BUXPEBBIE TOKH, IPUBOJSIINE K €r0 HATPEBY.

3. IIporpamma padoThl ¥ MOPSAOK BbINOJIHEHUSA

1. V3y4uTh OpUHLMN AEUCTBUS YCTAHOBKH.

2. CHSTh OCHOBHBIC XapaKTEPUCTHKH IIETTH.

3. OmpenenuTh OCHOBHBIC SHEPTCTHUCCKHUE TIOKA3aTeIIH.

PaGoTa BBINOIHSIETCS B CIEIYIONIEM TTOPSIJIKE:

1. Cobpartb 11enb ¥ YCTAaHOBKY JJI HarpeBa IWINH/IPA.

2. C paspelieHus npernoaaBaTes WiK JlabopaHTa MPOU3BECTU HATPEB JCTAIU 10
70- 75°C npu nmoouepeanom Bkimodenuu: 1-400, 2-530, 3 -600, 4 -660, 5 -750
BUTKOB IIEPBUYHOM LICTIU.

3. C MOMeHTa BKJIIOYEHUSI YCTAaHOBKH 3alKMChIBATh TTOKa3aHUs TPUOOPOB B TabOIu-
ny 1 uepes kaxzasie 15 cek.

4. Tlpu nepexsItoOYeHUU BUTKOB JIeTallb OXJIAXK/1aTh.

5. CobOpaThb yCTaHOBKY JJIsl HArpeBa BEHIIA.

6. BeImomHUTH onepamuu, OnucaHHbIe B IL.II. 2 1 3.

Ta6nuna 1
Benern Benern
Sljufa B Y e (Sl jul e Ve
A | B |But rpal A |B|sur|Br |'P#
C T| C C C
0
15 15
30 650 30 770
45 45

7. Tlo momy4eHHBIM JaHHBIM MTOCTPOUTH rpadUUeCcKre 3aBUCUMOCTHU JIJISl IBYX Jie-
Tajeil: TeMrIepaTypsl IeTajeil OT BpEMEHU HarpeBa M KOJIWYECTBA BUTKOB TIEp-
BHUYHOI OOMOTKH

t =@t =it =1f,0)t, =f,0)

8. OmpenenuTh CKOPOCTH HarpeBa JeTanei mo hopmyse:



At )
AT
o .
rae At — npupaiieHue TeMnepaTypsl getanu 3a Bpems At, °C;
AT — BpeMs HarpeBa JeTaau MeXIy JIBYMs OTCUETaMH, C.
9. Tlo naHHBIM, MMOJYYEHHBIM B MyHKTE &8, MMOCTPOUTH I'papUUECKUE 3aBUCUMOCTHU
CKOPOCTEH Harpesa Jietajiell B 3aBUCHMOCTU OT UX KOHCTPYKTHUBHBIX OCOOCHHO-

cTeif, KOJIIMYECTBA BUTKOB TepBHuHOi oMotk V, = f,(r) u V, = fs(n), a Takxke

\Y

Bpemenn Harpesa V, = f,(r) u V, = f,(z,).
10. OnpenenuTs pacxop dACKTPOIHEPTHUU HA HATPEB JCTAICH:
A, =G, x(t -t ), xJx (5)
rae G; — macca mummaApa = 1000 r; G, — macca Benna = 850 r.

C — yzmenpHas TEMIOEMKOCTD CTaIn feTann = (0,55 KAxcxxe
epao

11. OnpenenuTh 31EKTPOIHEPTHIO, NOTPEOIAEMYI0 YCTAHOBKOW 3a BECh MEPUOJ
HarpeBa JeTajeu:

A, =Pz, xBrxc (6)
rae P — momHoCTh ycTaHOBKH, KBT.
T — BpeMs Harpesa JETalld, CEK.
12. Onpenenuts KII1J] ycTanOBKU:
4 ,
1= (7)
13. Haiitu ynenpHyI0 MOJIE3HYIO0 MOIIHOCTh HarpeBa JIeTaleu:
A()
Py== (8)

rae Vi — o0beM BeHIa, cM .

14.0Onpenenuts ¢ momoisto kiemei 1 90 Bennuuny Toka |, HABOIUMOTO B BEH-
1€, B 3aBUCUMOCTH OT YKCJIa BUTKOB NepBUYHOM 00MOTKH 1. [TocTpouts rpa-
¢budeckyro 3aBucumocTsb 1= T (n).

3. Conepxanme oT4yeTa

DJIEKTPUYECKAsI CXEMa YCTAHOBKH.

Tabnuma sKkciepuMeHTATBHBIX PE3yJIbTaTOB.

['paduikum 3aBuCUMOCTEM, yKa3aHHBIX B 111.7,9,14.

BriBoabl

W

4. KoHTpOJIbHbIE BONPOCHI
1. B yeM CylmIHOCTb SIBJICHUMN AIEKTPOMArHUTHON UHAYKIIMH, IOBEPXHOCTHOTO
ahdekra, adpdexra 6mm3ocTu?
KakoB npuHIMN 1EHCTBUS YCTAHOBKH?
UYem 00bsACHAETCS XapaKTep MOTYYSHHBIX SKCTIEPUMEHTAIbHBIX 3aBUCUMOCTEH?
Kakue hakTopsl BIUSIOT HA CKOPOCThH HArpeBa JieTasneii?
KakoBa 0651acTh mpuMeHEHHUs] YCTAHOBOK B CETTbCKOM X0341CTBE?

oW

IIpumep Tecta
Nel (bann 1)



YMeHblIeHHe YKciia BATKOB UHIYKTOPA BEAET K:

1 ® yckopeHHIo Harpena

2 (O 3aMEJUICHHUIO HarpeBa

3 (O 4YHCIO BUTKOB U CKOPOCTh HarpeBa He CBSA3aHbI
4 O HE3HAYUTEIILHOMY 3aMEJIJIEHUIO

Ne2 (1)
Ecnu Hanps>KeHHOCTH TOJIS YBEJIUYUTCS B 2 pa3a, TO UHIAYLUHPYEMBIN TOK B MPOBO/I-
HUKE:

1 O yBenuuutcs B 4 paza

2 O yBenauuurcs npumepHo B 1.7 pas
3 @® yBenuuuTCcA B 2 pasa

4 O He U3MEHUTCH

Ne3 (1)
Bo3HukHOBeHNE TOKa B IMPOBOAHHUKC, IIOMCIICHHOM B IICPCMCHHOC MAIrHUTHOC II0JIC,
Ha3bIBACTCA.

1 ® ungykus

2 O WHAYKTUBHOCTH

3 O BEKTOp UHIYKIIUU

4 O Bce OTBETHI IPABUIILHBIC

Ne4 (1)

HampsikeHHOCTH MOJIs MHAYKTOpa HE 3aBUCHT OT:
1 O uwmciia BUTKOB HHAYKTOPA

2 (O MarHuTHOTO MOTOKA

3 (O 4acTOTHI TOKa

4 @ CONPOTHBIICHUS UHAYKTOpPA

No5 (1)
CoOoTHOIIIEHHE aKTUBHOTO U WHIYKTUBHOTO COINPOTHUBIICHUSI CUCTEMBI "MHIYKTOP-
n3nenue'?

1 O knpg HarpeBa

2 ® KO3(pPUIMEHT MOIIHOCTH HarpeBaTens
3 O motpen B 0OOMOTKE

4 O TpeyroiabHUK CONPOTUBICHUN

Neb6 (1)
Kakoro yyacTka HET B AJIEKTpUUYECKOM J1yre?



1 ® BapuaTUBHOIO
2 O KaToJHOTO

3 O aHOJIHOrO

4 O cronba qyru

Ne7 (1)

NHAyKIMOHHBINA HarpeB METAJJIOB B IEPEMEHHOM MArHUTHOM I10JIE€ OCYIIECTBIISAETCS
3a CYET:

1 O TOKOB cMmelIeHus

2 (O TOKOB IIPOBOJUMOCTHU

3 @ BUXPEBBIX TOKOB

4 O KOMIUIEKCHBIX TOKOB

Neg (1)

3aBUCHMOCTD KOJIMYECTBA TEIIOTHI, BBIJCISIEMOTO B MPOBOJAHUKE, OT AJIEKTPHIECKO-
T'0 TOKa B MPOBOJTHUKE:

1 ® xBaapaTuyHas

2 O obparHas

3 O npsamas

4 O HE 3aBUCHUT

Ne9 (1)

KoaddurmenT ynunonsipHocTu:

1 O oTHOIICHHUE MOJOKUTEIBHBIX HOHOB K SIMHUIIC 00beMa
2 (O OTHOIIICHWE OTPUIIATEIHLHBIX HOHOB K €AMHUIE 00BeMa

OTHOIICHUS KOJUYECTBA OTPHIATEIbHBIX HOHOB K KOJUYECTBY ITOJOKUTEIIb-
HBIX B €IUHUYHOM 00OBEME

30

OTHOIIEHUS KOJUYCCTBA IMOJIOKHUTEIHHBIX MOHOB K KOJIMYECTBY OTPHUIIATEIIh-
HBIX B €IMHUYHOM 00BEME

4 @®
NelO (1)

[TpeBparmienre HEUTpPaTbHBIX MOJIEKYJ BO3JyXa B MOJIEKYJIbI, HECYIIHE AJICKTpUYIE-
CKUH 3apsia:

1 ® »nekTponus

2 O TUAPOIH3

3 O DJIEKTPOKOAryJIsus

4 O a’pouoHHU3AIMS

Nell (1)



C yBenuYeHreM 4acTOThl TOKA, IPU UHIYKIIMOHHOM Harpese, rIyOrHa 3aKaJIKu:
1 O yBsennuuBaercs

2 O HE U3MEHseTCS

3 @ yMEHbIIaeTcs

4 O HE3HAYUTEITHbHO U3MEHSIETCS

Nel2 (1)

COBOKYHHOCTB OKNCIIUTCIbHOBOCCTAHOBUTCIIBHBIX IIPOHCCCOB, KOTOPLIC ITPOHUCXO-
JAT Ha 3JICKTpOAax, IHOTPYKCHHBIX B 3JICKTPOJIMT, ITPU IIPOXOKIACHUN YCPC3 HCTO I10-
CTOSIHHOTI'O JJICKTPHUYCCKOI'O TOKA:

1 ® »nekTponus

2 O TUApOIH3

3 O DACKTPOKOATYIISIIHS
4 O DJIEKTPOCMOC

Nel3 (1)

WHAyKIMOHHBIA HAarpeB MIMPOKO MPUMEHSETCS IS
1 O nnaBKHM METaIOB

2 (O CBapKu MeTajia

3 O malKu ¥ HaIJIaBKU

4 @ BCe OTBETHI IPABUIIBHBIC

Temsl pepeparTos

1. ®usnueckue SBICHUS U 3aKOHBI, HCIOJIb3YEMBbIE JJI MPEeoOpa3oBaHUs
IIEKTPUYECKOW SHEPTHUH B TEILJIOBYIO.

VYpaBuenus nepenoca @uka, Oypre, Oma.

KonnuecTBeHHbIE 3aKOHBI XUMUH

BbluncneHus ¢ HOMOIIbI0 XUMUYECKUX YPAaBHEHUH, BBIXOJ PEAKIINU
DHTAIBIUSI XUMUYECKUX CBSI3EH

[Mukn bopna-I"aGepa

Teopus snexrponutoB bpencrena-Jloypu

[IpenmyiiecTBa mapora3oBbIX TYpOUH

Bektop Ymosa-IloliTunra B TpanchopmaTope U aCHHXPOHHOM JIBUTa-
Tee

10.¥YcnoBue oT60pa MaKCUMaIbHOM MOIIIHOCTH OT FeHepaTopa

11. TocTOMHCTBA U HEIOCTATKHU AJIEKTPUUECKOTO yTIOTa

12.Y10 MOXKET 3JEKTPOIU3

13.JlocTOMHCTBA M HEAOCTATKH JIAMIT HAKTUBAHUS

14.TonnusHbie 3meMeHTHl 1 uX DII ¢ kommuecTBeHHOM oneHkoi KII/]
15.CpaBHeHME CBUHIIOBOI'O U IIEJIOYHOTO aKKYMYJISITOPOB
16.JlocToMHCTBA 1 HEIOCTATKH (DOTOTEHEPATOPOB

WoNRWDN



17.10CTOMHCTBA U HEIOCTATKU TEPMOIIIEMEHTOB

18.Conneunas cranuus OameHHoro tuna. Boamoxuoctu 11 Kpacnonapa
19.0uenuTts npoekt «10000 comueunbIx Kpoin» 11t Coun
20.25eKTpoau3 ist MOJTy4YeHuUs: BOAOPOa

21.BonopoaHast sHEepreTUKa — SHEpreTuka Oy IyImero

22.5nepHble OTXOABI U UX TIepepadoTKa

23.2K0JI0THUsl U DHEPreTUKAa COBMECTUMBbI

24 . Metamibl — 00BEKTHI KOPPO3UH.

25.0cHOBHBIE 3aKOHOMEPHOCTH TPOIIECCa KOPPO3UU

26.MaxoBUK — HAKOTIUTEIh SHEPTUU

27.Bona — HAaKOTMTENh TETIJIOBOM SHEPTHH

28.Teruiblil TOM — pe3yabTaT MIPUMEHEHHSI aKKyMYJISITOpa Teria
29.CBUHIIOBBII aKKyMYJISITOP JJIsl TPAaMBalHOM TMHUU (3apsi] HOYBIO)
30.EMKOCTHOM HaKOMUTENh SHEPTUU JJIS AKUIJIOTO JIoMa
31.H1yKTUBHBINA HAKOMIUTEh YHEPTUU JJI TOpOaa
32.I'mapoakkyMyaupyroias 3JIeKTPOCTaHIMs neperekTuBHa 11t KyOanu
33.Mex1yHapOAHbII MPOEKT 10 BBICOKOTEMIIEPATyPHOMY CUHTE3Y

KountpoJubHbie padoThl (IpUMepbI)

HUcxonable navHEIE:

Paccuurare 35€KTpOAHBIM NPOTOUYHBIA BOJIOHATPEBATENb C JJIEKTPOIAMH,
BBITIOJTHEHHBIMU B BHJIE€ TJIACTUH, U30THYTHIX MO yriioM 120 M MOAKIIOYEHHBIX K
TpeMm (azam nuTaromieit cetu. Takas cucTema 3JIeKTPOJIOB, MPU U30JIAINKA OaKa OT
CETH, aHAJOTM4YHa BKJIIOYEHHUIO HArpy3Kd IO CXeMe TpeyrojibHuka. Hampshkenue
nuTatomeit cetu 380/220 B.

EmMkocThs Bogonarpesatens — 120 .

Bpewms narpesa — 1 u.

VY nenbHOE cCOMpOTUBIIEHUE BOBI — 21 OMM.

Hauanbhas Temmneparypa Bojsl, t1=5 C.

Koneunas Temmneparypa Boasl, t2=85 C.

1. Ha ocHOBaHMM MCXOAHBIX JaHHBIX OMPEAEIIeTCS MOTpeOHast CPeaHSIS MOIII-

HOCTb BOJOHarpeBaresisi, KBT:
CyGv
PCP - nT

I'ne C- ynenbHas TemaoeMKoCTh BObI, KJ[K/KrC;
¥ — IIIOTHOCTb BOJBI, KT/ M3;
G — eMKOCTh BOJIOHArpEBATEIIsA, M
N — K.IL.J. BOJAOHArpeBaTes;
V — MPEBBIIIIEHUE TEMIIEPATyPhl BOJIBI B KOHIIE HArpeBa HAJl TEMIIEpaTy-
poii B Hauaune, C;
T — IpoIOIKUTETLHOCTH HArPEBa BOIBI, C.

3.
’



, 41912120 (85 —5)
= 0,95 3600

= 14,11

yI[CJILHOC COIMPOTHUBJICHUC BOJAbLI B TCUCHUC IIPOLICCCA HAI'PCBA U3MCHACTCA

00paTHO MPOMOPIHOHATBHO TEMIIEPAType U PACCUUTHIBACTCS 1O GopMyIie
40p
20

Pt =20 +¢
I'ne t- 3agannas remnepatypa Bojbl, C.
B 3aBucumocTn ot TEMIICPATYPbl BOAbI, MOIITHOCTb BOAOHAI'PCBATCIIA U3MC-
HACTCA 06paTHO IMPOIOPIHUOHAJIBHO COITPOTHUBJICHUIO BOJLI.
2. I[JISI OIIPCACIICHUA IIPCACIIOB H3MCPCHHA MOIIHOCTH BOJOHAIpCBATCIIA B
IMpoHecCcCC HarpcBa HaaO BBIYHUCINTE MOIIHOCTHL HArpCBaTCiidi B HA4YaAJIC U
KOHIIC HarpcBa:

1
P, = cp '
1+ave,

P.=P,(1+ av,),
I'ne Py,Pcp,Pe- COOTBETCTBEHHO HavalIbHAsA, CPEAHSS U KOHEYHAsT MOLIHOCTb
BOJIOHarpeBarens, KBT;
0. — TEMIIEPATYPHBIN KO3PPUIUEHT TPOBOJUMOCTH BOJBIL:
1 1
Cp_zo+tH_20+5_0'O4
Vep = tepty =45-5=40
Ve =t,—t,=85—-5=80
Torma P,=5,43, P.=22,8.
3. IlpaBunbHOCTH onpenenenus Py u Py cnegyer mpoBepuTh 1o paBeHCTBY
P.+P, 22,8+5,43
p =T = > = 14,11.
4. Pacuer pazMepoB DJIEKTPOJOB M BBHIOOP MyCKOPEryJUPYIOLIECH ammaparypbl
MPOM3BOJMM MO MAKCUMAJIbHOM MOIIIHOCTH B KOHIIE HarpeBa.
[Tnomaas AMeKTPO0B MPUXOASIIUXCS HA OJIHY a3y OyJeT paBHa:
5y == %0 _ 0105 m2
® = on 5700 M
['nie Iy~ cuta Toka B (haze B KOHIE HATPEBA, A; j;on-IAOMYCTUMAs IUIOTHOCTD
TOKa Ha 3JIEKTPOaax.

a

, 16-10% 16-103
] o —_— —_—
AO v Pk V8

[Io HaliIeHHOMY 3HAYEHUIO IUIOIIAINA JJIEKTPOJOB ONMPEAECISEM BBICOTY U
WIMPUHY 3JEKTPOJOB.

= 5.7 kA/M?

S=bXh
Tormab = 0.05mM,h =0.1M
5. OmpenenuM pacCTOSTHUE MEXAY MEKTPOoAaMH MO (Ha3HOMY HANPSKEHUIO U
(akTUYECKOI HAMPSHKEHHOCTH TOJISI MEXY DJIEKTPOIaMu:

Egax = JaonPx = 5.7 - 103+ 8 = 45.8- 103 B/m



1= e _ 380 _ 0083 ~ 001

= = = 0. ~0.01m
Egac 45800

6. Torma Egax = % = ;E:i

CTH ITOJII MCXKY SJICKTPOAaAMMH.
25
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3aBUCHUMOCTbD YACIBHOT'O COIIPOTHUBJICHUA BOABI OT TCMIICPATYPhI
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3aBUCHUMOCTD MOIIHOCTHU BOAOHArpeBaTCyId OT TEMIICPBI BOJLI.
3aI[aHI/IC JJIA KOHTpOJ'IBHOﬁ pa6OTBI M0 JUCHHUIINIMHE «3JICKTPOTCXHOJOT U

HUcxonnpie 1aHHBIC
Emxocts Bogonarpesarensi- 120 .
Bpewms Harpesa — 1 u.

VY nenpHoe conpotusieHue Boasl npu 20 C. — 21 Omwm.

Hauansnas Temnepatypa Boast — SC.
Koneunas Temmneparypa Boast — 85 C.

HpeI[CTaBI/IM MMPUHOUITNAIIbHYIO JJICKTPHYCCKYHO CXCMY CTa6I/IJ'H/ISaI_II/II/I TCM-
MepaTypsul U pCryIMpOBaHUA MOIIHOCTH 3JICKTPOAHOTI'O BOJOHAIPCBATCIIA:
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[IprHIMNIMATBHASA 3JIEKTPUYECKAsl CXEMa AIEKTPOAHOTO BOJOHAIPEBATENS C
PEryIMPOBAHUEM MOLIHOCTH U CTAOUIIM3ALUEN TeMIIEpaTypPhl

Onucanne padoTbl CXeMbI

[Ipu BKIIOYEHHUH 3JIEKTPOIAHOIO BOJOHArpeBaTeisl B CETh OJHO(A3ZHOTO Ie-
peMEeHHOro Toka cereBoe Hamnpsbkenue 220 B 50 ' moctynaer Ha HarpeBarelb U
Ha CXEMYy YIpaBlIeHHs OJHOBpeMeHHOo. Cxema palboTaeT CleQyrolmuM 00pa3oM:
U3MEpUTEIh COMPOTHUBJICHUS, COOpaHHBI Ha Tpan3uctope V11 um mMukpocxeme
DA1 3amepsier conpotuBienue snekrponarpesarens EK1, koTopoe 3aBucut ot
TEMIEPATYpbl U CPABHUBAET €r0 C CONMPOTUBICHUEM MEPEMEHHOI0 pe3ucTtopa R2,
KOTOPBIM PEryJIUPYeTCsl MOITHOCTh U MpeJeibHas TeMreparypa Harpesa. Eciu Ha
BbIX0JIe MUKpocxeMbl DA MosIBUTCS BBICOKHI JJOTUYECKUN YPOBEHb, TO 3aIlyCKa-
eTcsl KAYLUUH MyJIbTUBUOpaTOp Ha TpaH3uctopax VT2 u VT3, KoTophlil cBOMMU
IPSIMOYTOJIBHBIMU UMITYJIbCaMU uepe3 TUPUCTOP VS1 KOMMYTHpPYET HarpeBarTesb-
HBIN SJIEMEHT J0 JAOCTHXKEHUS 3aJJaHHOW MepeMEeHHbIM pe3uctopoM R2 temmepa-
Typbl. Kak Tobko Temmneparypa AOCTUIIIA 33JJaHHOTO TIpejielia, Ha BbIXOJIE€ MUKPO-
cxembl DAl mosiBUTCS HHU3KHI JIOTHUECKHN YPOBEHBb, OJIOKHPYIONTUN pPadboTy
XKIYIIEro MyJIbTUBHOpaTopa Ha Tpansuctopax V12 u VT3, a cnegoBaTenbHO, TH-
puctop VS1, He mony4asi yOpaBJSIFOIUX UMITYJIBCOB OT *KAYIIErO MYJIbTUBUOpa-
TOpa, 3aKpbiBaeTcs U OTKIouaeT HarpeBarenb EK1 ot nuraromieit cetu. Ilocie
OCTBIBaHHSI HArPEBATENS BECh OMMCAHHBIN MPOLIECC OBTOPSETCSL.

Jnsa npomescymounozo konmpona (IIKC-3. Crocoben pa3paboTath Tex-
HUYECKHE 33/1aHHs HA TPOCKTUPOBAHUE U U3TOTOBJICHUE HECTAHJAPTHBIX MAIIUH U
o0opyaoBaHUs I ANCKTPUPUKAIIMN U aBTOMATHU3AIUU CEIIbCKOXO3SIMCTBEHHOTO
IIPOU3BOJICTBA)

Bomnpocs! k 3auery
1. OOmias Teopust HarpeBa MPOBOAHHUKOB.




2. 3akon J[xoyns-Jlenna. Harpes conpoTuBieHueM.

3. Cnoco0bl 3nekTpuyeckoro Harpea. CxeMbl MPSIMOT0 U KOCBEHHOTO Tpe-
o0pa3oBaHUs.

4. VHayKIHUOHHBINA HarpeB.

5. Knaccudukanus SHY no crnocoOy HarpeBa, IpUHIMIY HarpeBa, poay H
4acToTe TOKa, CIOCcO0y Terionepeayu, pabouei Temmeparype.

6. CnocoObl mpeoOpa3zoBaHus AIEKTPOMArHUTHON BOJIHBI.

/. CnocoObl AIEKTPUUYECKOTO HArpeBa.

8. OCHOBBI TEOPHH U pacyeTa dJIEKTPOHATPEBATEIbHBIX YCTPOMCTB.

9. VYpaBuenue Makcsemna, BekTop YMmoBa-IloiiTunra.

10. DnexTponarpeBatenbHbie ycTpoicTBa. Ompenenenus. Kiaccudukarms
3JIeKTpOHArpeBareNbHbIX ycTaHoBOK (HY)

11. KoncTtpykTuBHBIM M mpoBepouHblii pacuetsl DHY. Ilonstne o momHom
pacuere.

12. Temmosoii pacuer OHY.

13. OcHOBBI KHHETHKHU HarpeBa.

14. DnexkTpuyecKHil pacuer JIeKTpPOHArPEeBaTEIbHBIX YCTAHOBOK.

15. Pacuer u BBIOOpP OCHOBHBIX MapaMeTPOB 3JEKTPOHArPEBATEIbHON YCTa-
HOBKH.

16. OmpeneneHue 3aBUCUMOCTEH MOLIHOCTU HarpeBaTelbHONM YCTAHOBKU
AJIIEKTPOHOTO HArpeBa U yAeJIbHON IPOBOJUMOCTH BOJIbI OT TEMIIEPATYPhl HATPEBA.

17. Knaccudukaiys yCTaHOBOK HarpeBa CONMPOTHUBICHUEM.

18. O6mme mpuHIHUIBI MPeoOpa3oBaHUs SJICKTPUUECKON SHEPTUH B TEIUIO-
By10. CXeMbl MpSIMOro U KOCBEHHOr0 IpeoOpazoBaHus. CrocoObl 3JIEKTPUYECKOTO
Harpena.

19. ®wuznyeckue OCHOBBI MHAYKIIMOHHOTO HArpeBa.

20. DnextpoHarpeBareibHbie ycTpoiicTBa. Omnpenenenus. Krnaccudukanus
AJIEKTPOHArpeBaTENbHBIX YCTAHOBOK.

21. TemyoBoO# U DIEKTPUYECKUM paCUET.

22. OCHOBBI KHHETHUKH HarpeBa. YpaBHEHHE U €T0 aHAJIU3.

23. KOHCTPYKTHBHBIN U MPOBEPOUHBIN pacyeTsl DHY.

24. Pacuetsl moutHocTH DHY ycranoBok. [lonesnas, pacueTHasi, moTpedIsie-
Masi yCTaHOBJICHHAss HOMUHAJIbHAS! MOILIIHOCTb.

25. TemneparypHbie peKUMbI U SHEPTETUYECKHE MOKAa3aTeIN OCHOBHBIX IMPO-
[IECCOB CEJILCKOXO3SIICTBEHHOTO IPOU3BOJICTBA.

26. DNeKTPOKOHTAKTHBIN Harpes.

2(. DNeKTpOKOHTAKTHAas CBapKa M HaIlJIaBKa.

28. DIJIEKTpUYECKOE COMPOTHUBJICHUE MPOBOJHHUKOB 1-TO poja, DJIEKTPOKOH-
TaKTHBIM HArpeB, HarpeB JeTajell mpoCcToil (POPMBI.

29. Dnektponnblii HarpeB. CyIIHOCTh U NPUMEHEHUE B CEIbCKOXO3SMCTBEH-
HOM IPOU3BOJICTBE.

30. DnexkTpuyeckoe COMPOTUBICHHE MPOBOJHUKOB 2-TO poja. iek-
TPONPOBOJHOCTD BOABI.

31. JlomycTumble 3HAUEHUS TUIOTHOCTH TOKAa W HAIPSHKEHHOCTH JJIEKTpUYE-
CKOT'O IOJISI PU AJIEKTPOJHOM Harpese.



32. DNeKTpOAHBIE CUCTEMBI (AJIEKTPOJHBIE HarpeBaTeld) U UX MapaMmeTphl.
HenocraTku 351€eKTpOIHOTO HAarpeBa.

33. dusnueckre OCHOBbI KOCBEHHOT'O HAarpeBa COIPOTUBICHUEM.

34. DnexkTpuyeckue HarpeBarend conpotuBieHus. Omnpenenenue. Tumbl
HarpeBaTesel, CpoK CIIyKOBbI.

35. DHepreTUuecKuil pacueT MHAYKIMOHHOTO HarpeBaTeIs.

36. DneKTpUYeCKU U KOHCTPYKIIMOHHBIA pacueT UHIYKTOpa.

37. BpiOop onTuManbHBIX MapaMeTpoB padouyero mpolecca, YCTAaHOBKU HH-
OYKIMOHHOTO HAarpeBa.

38. Pacuer KIIJ] mHAYKIIMOHHON yCTaHOBKH.

39. JIusnexTpuyecKkuil HarpeB, pacyeT YCTAHOBKH JTUAJIEKTPUIECKOTO HAarpeBa.

40. Pacyet ko3¢ dunreHTa MOITHOCTH ¥ KOMIIEHCUPYIOIIUX KOHJEHCATOPOB B
YCTaHOBKAX MHAYKIIMOHHOI'O HarpeBa.

41. NoHHBII Harpes.

42. TpeOoBaHMsI K MaTepuajaM HCIHOJb3YyEMbIM B 3JIEKTPOHArpeBaTEIbHbBIX
YCTPOMCTBAX CONMPOTUBICHUEM.

43. Pacyer 31eKTpOKaJOpU(PEpPHON YCTAHOBKM MJisi MOJOTpEeBa MPUTOYHOIO
BO3/yXa.

44, DnexkTpuueckuil pacueT Tpyouaroro snektponarpesatess (TOH).

45. JlazepHbIil Harpes.

46. DIeKTPOHHO-JIYYEBOW HATPEB.

47. IlonynpoBOIHUKOBBIA HarpeB

48. DneKTpoJHBINA TEPMO-CHU(POHHBIN HArpeBaTeb.

49. HarpeB mpoBOAHHUKOB 1-TO U 2-TO pO/IOB, MOBEPXHOCTHBIN AP DEKT.

7.4 Metoauyeckue MaTepuabl, ONpeaeJsomue nNpoueaypbl OleHnBa-
HHMSl 3HAHUM, YMEHHUH, HABBIKOB XaPAKTEPU3YWIIHMX 3TAnbl (popMuUpoBaHUA
KOMIIeTeH Ui

KoHTpone OoCBOEHUS AUCHUIUIMHBI «IDJIEKTPOTEXHOJOTUH B CEIBCKOM XO-
3stiicTBe» mpoBoauTcs B cooTBercTBUM ¢ [1m KyoI'AY 2.5.1 «Tekymuit KOHTpOIb
YCIIEBAEMOCTH M ITPOMEKYTOUYHAS ATTECTALMUS CTYAECHTOB». TEeKyInil KOHTPOJIb 110
JUCIUIUIMHE TIO3BOJISIET OLIEHUTH CTENEeHb BOCIPHUATHSA Y4eOHOro marepuaia H
IPOBOJUTCS ISl OLEHKU PE3yJbTAaTOB H3YUYEHHUS Pa3AesiOB/TEM IHCUMILIUHBI.
Texymuii KOHTPOJIb TPOBOJUTCS KaK KOHTPOJIb TEMaTHUYECKUH (110 UTOram HU3yve-
HUSl OINpEAENICHHBIX TeM IUCIMIUIMHBI) U pyOeKHbIH (KOHTPOJIb OMPEIEIIEHHOTO
paszaena Wik HECKOJIBKUX Pa3JeioB, MEpe] TEM, KaK IPUCTYIIUTh K U3yUYECHUIO OYe-
pPEMHOM YacTH Y4eOHOr0 MaTepuaa).

Pedepar. Kpurepusmu oneHku pedepara SBISIOTCA: HOBH3HA TEKCTa,
000CHOBaHHOCTb BBIOOpPA UCTOYHUKOB JIUTEPATYPHI, CTENIEHb PACKPBITUS CYIIHO-
CTH BOIpoca, coOMoIeHns TpeOoBaHMi K 0(hOPMIICHUIO.

OueHkKa «OTJIMYHO» — BBINOJIHEHBI BCE TPeOOBaHUS K HamUCcaHUIO pede-
para: obo3HaueHa mpoOjeMa U O00OCHOBaHA €€ aKTyaJlbHOCTb; CJEJIaH aHaJu3
pPa3IMYHBIX TOYEK 3PEHHUS Ha pACCMATPUBAEMYIO IPOOJIEMY U JIOTUYHO U3JIOKEHA
coOCcTBeHHas MO3ULIMs; CPOPMYITUPOBAHBI BBIBOJbI, TEMA PACKPHITA MOJHOCTHIO,




BBIZIEpKaH 00BEM; COOIOIEHBI TPeOOBaHUS K BHENTHEMY 0(OPMIICHHIO.

O1eHKAa «XOPOII0» — OCHOBHBIC TPEOOBaHUS K pedepaTy BHITIOJIHEHBI, HO
IIPU 3TOM JIONYIIEHbI HEMOUETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JIOXKE-
HUU MaTepHuaia; OTCYTCTBYET JIOTHYECKas MOCIeI0BaTEIbHOCTD B CY)KICHUSIX; HE
BbIIEpKaH 00BEM pedepara; UMEIOTCS YIyIIeHUS! B 0(pOPMIICHUH.

OueHka «yI0BJIETBOPUTEIBHO» — HMMEIOTCS CYIIECTBEHHBIE OTCTYILIE-
HUs OT TpeOoBaHUH K pedepupoBaHnio. B 4acTHOCTH: TeMa OCBEIICHA JIUIIb Ya-
CTHUYHO; JOMYIICHBI (paKTUUECKHE OMMOKH B COACp)aHUU pedepara; OTCyTCTBY-
10T BBIBOJIBI.

OueHka «Hey/OBJIETBOPUTEJIBbHO» — TeMa pedepaTa HE pacKphiTa, 00-
HapY>XUBaeTCsA CYIIECTBEHHOE HEMOHMMAaHHE MPOOJeMbl WK pedepar He mpea-
CTaBJIEH BOBCE.

Kputepuu oueHku J1abopaTopHbIX padoT

Ouenka «5» (OTJIMYHO): BBIOJHEHBI BCE 3aJaHUs J1aO0OpaTOpHON paboTHl,
CTYAEHT YETKO U 0€3 OLIMOOK OTBETHII HA BCE KOHTPOJIbHBIE BOIIPOCHI.

Ounenka «4» (XOpouIo): BBINOJIHEHBI BCE 3a/laHusl J1abOpaTOpHOU padoTHhl,
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

Ouenka «3» (YIOBIETBOPUTEIBHO: BBIIIOJHEHBI BCE 3a/1aHUs 1a00paTOPHOM
paboThI C 3aMEYaHUSIMU, CTYAEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3ame-
YaHUSIMU.

Ouenka «2» (He 3a4T€HO): CTYACHT HE BBINOJHWI WM BBINOJIHWI Hempa-
BUJIHO 33JaHus J1a0OpaTOpHOUM padOThI; CTYIAEHT OTBETHJI HA KOHTPOJIbHBIE BO-
MPOCHI C OLUMOKAMHU MJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIPOCHI

Kpurtepuu omeHKH HAa TeCTHPOBAHUM. [[0 TeCTUpOBaHMS JOMYCKAIOTCS
CTYJICHTBI, KOTOpbIE HE MMEIOT 3370 DKeHHOcTer. Ha kadenpe cozmana 6a3a maH-
HBIX ¢ TecTaMu. [lo Tumy, mpeanaraeMple CTYJI€HTAM TECThI SABJIAIOTCS TECTaMU C
OJIHUM TPABUJIbHBIM OTBETOM. BpeMs, 0OTBOIMMOE Ha HANMCAHUE TECTa, HE JOJIK-
HO OBITh MeHbIIIe 30 MHUHYT JIJIS TECTOB, COCTOSIIMX M3 20 TeCTOBBIX 3aaHuil u 60
MUH. U1 TecTOB 13 40 TeCTOBBIX 3aJJaHUI HAIlMCAHUS TECTA.

OueHka «OTJMYHO» BBICTABIISETCS MPU YCIOBUU MPABUILHOTO OTBETA CTY-
JICHTa HE MeHee yeM Ha 85 % TeCTOBBIX 3aJaHHH.

OueHka «XOpoIIO» BBICTABIISIETCS MPU YCIOBUU MPABUILHOTO OTBETA CTY-
neHTa He meHee 4yeM Ha 70 % TecTOBBIX 3aJaHUil.

OueHka «yJI10BJIETBOPUTEIBLHO)» BBICTABIISICTCS MIPU YCJIOBUU MPABUILHOTO
OTBETa CTy[eHTa HEe MeHee ueM Ha 51 %.

OlieHKa «HEY0BJICTBOPUTEIBLHOY» BBICTABIISIETCS TIPH YCIIOBUH MPABUIIBHOTO
OoTBeTa CTyjaeHTa MeHee yeM Ha 50 % TeCTOBBIX 3a/IaHUM.

KpuTepnu oeHKH KOHTPOJIbHBIX padoT
3auTeHO: BBINIOJHEHBI BCE 331aHUs KOHTPOJIbHOM pabOThl, CTYyIEHT YETKO U
0e3 omrOOK OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI.



He 3aurteno: CTYACHT HC BBIINIOJIHWUJI MJIM BBIITOJHUII HCIIPABUJIbHO 3aJlaHHA
KOHTpOJILHOI?I pa6OTLI; CTYACHT OTBCTHUII HAa KOHTPOJIbHBIC BOIIPOCHI C ommoOKamMu
NI HC OTBCTHII.

8 IlepeyeHb OCHOBHOI1 U I0NOJHUTEJIbHOM Y4eOHOM JUTEepaTypbl

OcHoBHas yueOHas1 JIUTEpaTypa

1. VYyeGHo-MeTOaMUECKOE TTOCOOUE JIJIsl CTYyACHTOB HarpaBiieHus 35.03.06
«ArpouHXeHepus (IEKTPOOoOOPYyI0BaHUE U AIEKTpoTexHOJIO-TUn)» / Ky0.['AY;
Cocrt. H.H. Kyp3un, /I.A. Hopmos, JI.B. Jledenes/ Kpacuonap 2020/ Pexum no-
cryna: https://elibrary.ru/download/elibrary 42670210 11131265.pdf

2. Y4yeOHO-MEeTOoaMYeCKOe MOCOOHE MO BBIMOIHE-HUIO J1a00paTOPHBIX pa-
00T 17151 cTyieHToB HarpaBiieHus 35.03.06 «Arpounxkenepust (3J€KTpooOopya0-
BaHue U uekTpoTexHono-Tun)» / Kyo.I'AY; Coct. H.H. Kyp3un, /[.A. Hopmos,
J.B. Jle6enen/ Kpacuogap 2020/ Pexum noctyna:

https://elibrary.ru/download/elibrary 42670226 10257851.pdf

3. YueOGHO-MEeTOIUYEeCKOe MOCOOUE MO BBIMOIHE-HUIO KyPCOBBIX PadOT st
cTyneHToB HampaB-ieHus 35.03.06 «ArpounkeHepus (3JI€KTpo-000pyI0BaHUE U
anektporexHosorun)» Ky6.I'AY; Coct. H.H. Kyp3un, /I.A. Hopmos, /I.B. Jle6e-
nes/ Kpacnogap 2020/ Pexxum noctymna:

https://elibrary.ru/download/elibrary 42718138 35845010.pdf

JlonosiHuTEe IbHAS yUeOHas quTepaTrypa

1. Hopmor [.A. DnextporexHoyiorusi. MeToauueckue peKoMeHIaluu Jis
MpaKTUYECKUX 3aHATHI mis ctyaeHToB By3oB / JI.A.Hopmos, H.H. Kyp3un, E.A.
®enopenko — Kpacnomap: Kyol'AY, 2010. — 36 ¢ — Pexum pocryna:
http://www.iprbookshop.ru/37832 — DBC «IPRbooks»

2. Hopwmos JI.A. Dnexrporexnosorus. JlabopaTopHbIii TPAKTUKYM JJIsI CTY-
nentoB By3oB / JI.A.Hopmos, H.H. Kyp3un, E.A. ®enopenko — Kpacnomap:
Ky6l'AY, 2010. — 78 C — Pexxum JOCTYTIA:
https://edu.kubsau.ru/file.php/124/ 2017 g-ilovepdf-compressed 1 .pdf . — O6pa-
3oBarenbHbIN opTain Kyol'AY.

3. HopmoB JI.A. DIEKTPOTEXHOJIOTHS B CEJIbCKOM x03siicTBe. JlaGopatop-
HBIM npakTukyMm miig cryaeHToB By30B / JI.A.Hopmos, H.H. Kyp3un, E.A. ®eno-
peako — Kpacnomap: Ky6I'AY, 2010. — 76c— Pexum noctyma:
https://edu.kubsau.ru/file.php/124/.PDE — O6pa3oBatenbHblii moptan Kyol'AY.

O llepeuenb pecypcoB MH(OPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTepHeT»

IlepedyeHb 31eKTPOHHO-0UOJIHOTEYHBIX CHCTEM:

Ne HaumenoBanue Temaruka Ccblika
1 Znanium.com YHuuBepcanbHas | https://znanium.com/
IPRbook VuuBepcanbHast | http://www.iprbookshop.ru/
Ob6pazoBarenbubiit moptan Kyol'AY | Yuuepcanphas | https://edu.kubsau.ru/



https://elibrary.ru/download/elibrary_42670210_11131265.pdf
https://elibrary.ru/download/elibrary_42670226_10257851.pdf
https://elibrary.ru/download/elibrary_42718138_35845010.pdf
http://www.iprbookshop.ru/37832
https://edu.kubsau.ru/file.php/124/_2017_g-ilovepdf-compressed_1_.pdf
https://edu.kubsau.ru/file.php/124/.PDF
https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

10 MeTtoauyeckue yka3zaHusi JAJsi 00y4arOMXCA MO OCBOEHHUIO JAUCIU-
IJIMHBI

1. VYyeGHO-MeTOMMUECKOE MOCOOME Il CTyaeHTOB HampabieHus 35.03.06
«ArpouHXeHepus (3JeKTpooOopyaoBaHHe M 3yekTporexHosorun)» / Kyol'AY;
Coct. H.H. Kyp3un, JI.A. Hopmos, [1.B. Jlebenes/ Kpacnomap 2020/ Pexxum no-
cryna: https://elibrary.ru/download/elibrary 42670210 11131265.pdf

2. Y4eOHO-METOINYeCKOe T0COOHe MO BHITTOJHEHUIO J1a00paTOPHBIX padoT
Ui cTynenToB HanpasieHus 35.03.06 «ArpounxeHepus (3IEKTpooOOpyI0BaHIE
u anekTporexHosorun)» / KyoI'AY; Coct. H.H. Kyp3un, /[.A. Hopmos, /[.B. Jle-
6enes/ Kpacnomap 2020/ Pexxum moctyma:

https://elibrary.ru/download/elibrary 42670226 10257851.pdf

3. YueOHO-MEeTOUYEeCKOe MOCOOHE MO BBIMTOJHEHUIO KYPCOBBIX padoT s
cTyneHToB HampasieHus 35.03.06 «ArpounxeHepus (3JIEKTpO-000pyIAOBaHHUE U
anekrporexHosorun)» Kyol'AY; Coct. H.H. Kyp3un, I.A. Hopmos, /I.B. JleGe-
nes/ Kpacuogap 2020/ Pexxnm JIOCTYyTIA:
https://elibrary.ru/download/elibrary 42718138 35845010.pdf

11 Ilepeyenr UHPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH
OCYHIeCTBJICHMH 00pa30BaTEJbHOI0 MPOLECcca M0 IMCHUILIMHE, BKJIKYAs 1e-
pedYeHb MPOrPaMMHOr0 odecrnedyeHUs1 1 HHGPOPMALMOHHBIX CHPABOYHBIX CH-
cTeM

NudopmalimoHHble TEXHOJIOTHH, UCTIOJIb3yeMbIE MPU OCYIIECTBICHUH 00pa3o-
BaTEJIBLHOTO Mpoliecca MO AUCHUIUIMHE MO3BOJISIOT: 00ECNEeUUTh B3aUMOICHCTBUE
MEXIYy YYaCTHHMKaMU 0Opa3oBaTENIbHOIO MpOIEcca, B TOM YHCII€ CUHXPOHHOE U
(w1M) acCMHXpPOHHOE B3auMoOjeicTBUE mocpenacTBoM cetu "Mutepuer"; dukcupo-
BaTh XOJI 00Pa30BaTEIBHOTO MPOIIECCa, PE3yJbTATOB MPOMEKYTOUYHOU aTTECTAIlUU
M0 JUCIUIUIMHE U PE3YJIbTAaTOB OCBOCHHS 00pa30BaTEIbHONU IPOTPAMMBI; OpraHu-
30BaTh MPOIECC 00pa30BaHUs MyTeM BU3YyaTU3alMKU U3ydyaeMod MHGOPMAIH T0-
CPEACTBOM HCIOJIb30BAHUS MPE3ECHTAMOHHBIX TEXHOJOTHI; KOHTPOJIUPOBATh pe-
3yJbTaThl 00YUYEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

11.1 llepeyensb aunensuonnoro IO

Ne | HammeHoBaHue Kpartkoe onucanue
Microsoft Windows OmnepalmoHHas CCTEMa

2 | Microsoft Office (Bxmouaer Word, Ex- | [TakeT o(huCHBIX MPHIOKEHHIHA
cel, PowerPoint)

11.2 Ilepeyenb npoeccCUOHATBHBIX 023 JAHHBIX U HHPOPMAMOHHBIX
CIPABOYHBIX CUCTEM

Ne Haumenosanue Temaruka DIIeKTPOHHBIN aspec
1 lapant [IpaBoBas https://www.garant.ru/
2 Koncynbrant [IpaBoBas https://www.consultant.ru/
3 Hayunas snextpoHHas | YHUBepcalbHAS https://elibrary.ru/



https://elibrary.ru/download/elibrary_42670210_11131265.pdf
https://elibrary.ru/download/elibrary_42670226_10257851.pdf
https://elibrary.ru/download/elibrary_42718138_35845010.pdf
https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

‘ oubmmoreka eLibrary ‘ ‘

11.3 Joctyn k cetu UHTEepHET

Hoctyn k ceru HHTepHET, MOCTyHn B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCUTETA.

12 MaTepuajibHO-TeXHUYECKOe oDecriedeHne 1Jisi O0ydeHusl MO JAUCIU-

IJINHE
HnaHpreMHe IMOMCIICHUA IJIsI ITPOBCACHHA BCCX BUIOB y‘-I@6HOI>i ACATCIIBHOCTHU

n/n

HaunmenoBanne
y4eOHBIX TIpel-
METOB, KypCOB,
JTUCIUTIIAH (MO-
JyJeit), MpaKkTh-
KU, UHBIX BHJIOB
y4eOHOIt nes-
TEIBHOCTH,
HpeyCMOTpPEH-
HBIX YIeOHBIM
uTaHoM o0paszo-
BaTeJIbHOM MPO-
rpaMMBbI

HanmeHoBaHue MOMEIECHUH ISl TPOBEJICHUS BCEX BUJIOB yUeOHOI
JIeSITeTIbHOCTH, MIPEyCMOTPEHHO yueOHBIM IITAHOM, B TOM YHCIIE
TIOMEIIEHUS [Tl CAMOCTOSITEIbHON pabOoThI, C yKa3aHUEM IEepEUHs
OCHOBHOTO 000pYZOBaHUs, y4eOHO-HATIISTHBIX TT0COOMH
1 HCTIOJIB3YEMOT0 TIPOTPAMMHOTO 00eCTICUeHUS

Anpec (MecTononoxe-
HHE) TOMEILEHNUH JIst
MIPOBE/ICHNUS BCEX BU-
JIOB y4eOHOM JiesiTelNb-
HOCTH, IPEIyCMOTPEH-
HOH y4eOHBIM ILIAHOM
(B cimydae peajM3anuu
o0pazoBaTenbHOH Mpo-
rpaMMBbl B CETEBOU
(hopMe TOTTOTHUTETBHO
YKa3bIBaCTCsI HAUMEHO-
BaHUE OPraHU3alHH, C
KOTOPO# 3aKIIFOYCH
JIOTOBOD)

DNEeKTPOTEXHOJIOT
HH B CEIILCKOM
XO3AHMCTBE

[Tomemenue Ne4 10 BJ1, nocamouynsix MmecT — 147; momans —
106,1kB.M; yueOHast ayJUTOPHUS IJIsl IPOBEACHUS YICOHBIX 3aHATHI.
CIUIMT-CHCTEMa — 2 IT.;
CHeNHATH3UPOBaHHas MeOelb(yaeOHas Jocka, yaeOHast MeOenb);
TEXHUYECKUE CpeacTBa 00yUeHUs], HAOOPbI JEMOHCTPALIUOHHOTO
000pyI0BaHUS B yIeOHO-HATIIAHBIX TTOCOOMA (HOYTOYK, TIPOCK-
TOp, dKpaH); nporpammuoe obecneuenue: Windows, Office.

TTomemenue Nel BJI, mocamounbix mecT — 100; momans —
127,5xB.M; yaeOHast ayqUTOPUS TS IPOBEACHUS YICOHBIX 3aHATHHA
CIUIMT-CUCTEMa — 1 IIT.;
Crenuanu3upoBanHas MeOenb(yueoHas gocka, yueOHas Mme0Oerp);
TEeXHUYECKHE CpeacTBa 00ydeHus], HAOOPbI JEMOHCTPALMOHHOTO
000pyI0BaHUS B yIeOHO-HATIIAHBIX TTOCOOMA (HOYTOYK, TIPOCK-
TOp, 3KpaH);
nporpammHuoe obecrieuenne: Windows, Office.

IMomemienne Ne002 DJI, uromans — 29,6xB.M; 1abopaTopus .
nabopaTtopHoe 000pyIOBaHUE
(obopynoBanue taboparopHoe — 28 mrT.;
U3MepHTeNh — 4 IMIT.; CTeH T JJAOOpaTOPHbI — 3 MIT.; TOMOTeHU3a-
Top — 1 mT.; KanopumeTp — 6 wT.; ocummiorpad — 1 mrT.; Tep-
MoctaT — | 1T.; go3uMeTp — | IIT.;);TeXHUUeCcKue cpencTaa ooy-
yeHust(npoekrop — 1 mr.);

crienuanu3upoBanHas Meberb(yueOHas 1ocka, yaeOHast MeOeb).

[Tomemenne Ne009 DJI, mromans — 15,7KB.M; TOMEIIEHUE I
XpaHEHUs U MPOPIIAKTHIECKOTO O0CTYyKMBaHUS y1eOHOTO 000py-
JIOBaHHS.
TEXHUYECKUE CPEICTBA 00yUeHUs(MPUHTEP — 2 IIT.).
TTomemienne Ne205 DJI, mocagodHbIXx MecT — 28; IIomaas —
87,3KB.M; TIOMEIICHHE IS CAMOCTOSATEIBHON pabOThl 00yJarOIX-

350044, Kpacuonap-
ckuit kpaii, r. Kpacho-
nap, yi. um. Kanununa,
13
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TEXHUYECKUE CPEACTBA 00yUEHUs
(mpunTep — 1 mmT.;
9KpaH — 1 mT.;
cereBoe 00opynoBaHue — 1 IT.;
KOMIBIOTEP MIEPCOHANBHBIN — 14 mT.);
Hoctyn k cetu «/IHTEpHETY;

JlocTyT B 31€KTPOHHYIO 00pa30BaTENbHYIO CpEly YHUBEPCHUTETA,;

nporpammHoe obecnieuerne: Windows, Office COMPAS-3D
CHCHHANTU3UPOBaHHAast MeOesb(yucOHas MeOen).




