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PaGoyas mporpaMma AUCHMIUIMHE  «OCHOBBI  3JI€KTPOTEXHOJIOTHM)
paspaborana Ha ocHoBe PI'OC BO 35.03.06 ArpouH:KeHEpHUs yTBEPKICHHOTO
nprKazoM MuHHCTEpCTBa 00pa3oBanus U HayKu PO 23.08.2017 r. Ne 813

ABTOp: _
KaH/I. TeXH. HayK, JOLEHT - J1.C. Llokyp

PaGouast mporpamma oOcyeHa U PeKOMEHJI0BaHa K YTBEPXKJICHHIO PEUICHUEM

Kageapbl 3JeKTPUIECKAX MaIIMH U 3ekTporpusoaa ot 17.05.2021 r., mporokoin
Ne 10

3aBenyronuii kadenpoi
I-p Te€XH. HayK, Ipodeccop C.B. OcbkuH

PaGoyas nmporpamma oo0peHa Ha 3aceJlaHui METOIMIECKON KOMHCCHH (aKyIbTeTa
sHepretuku ot 15.06.2021 r., mporoxon Ne 10

[Ipencenarens

METOIUYECKOW KOMHCCHUU

I -p TEeXH. HayK, IIpodeccop MA/ N.I'. CtpmxkoB
PyxoBonutens

OCHOBHOH mpodeccroHaabHON
o0Opa3oBaTe/bHON IPOrpPaMMBbl

KaHJl. TEXH. HayK, JIOUEHT C.A. HukonaeHko




1. Ileau ocBOeHMSI TUCHUILTHHBI

Henabro ocBoeHuss AUCHUIUIMHBIKOCHOBBI 3JIEKTPOTEXHOJOTHNY SBIISAETCS
M3Y4YEHHE OCHOBHBIX (DU3UUYECKUX U XMMUYECKUX MPOLIECCOB, MPOTEKAIOIINX KAK B
0o00py/IoBaHMU BO BpeMsi NPeoOpa3oBaHUS DIICKTPUUECKOW HSHEPruu, Tak U B
OMOJOrNMYEeCKUX 0OBEKTAaX BO BPEMsI BO3AECHCTBUS (PU3NUECKUMHU (PaKTOpaMHU.

3amauu IUCHMILIMHBI

— M3y4YEHUE OCHOBHBIX MOHATHUHI U ONPEACIICHUIN 3JIEKTPOTEXHOJIOTHH;

— H3yYEHHE OCHOBHBIX TEXHHYECKUX  CPEICTB  DIIEKTPOTEXHOJOTHUH,
YCTPOICTBA U TPHUHIHUIA JIEUCTBUS DIIEKTPOYCTAHOBOK JJI TMOJYy4YEHUS
030Ha, JIEKTPOAKTUBUPOBAHHBIX PACTBOPOB, YIABTPA3BYKa U T.I.

— pa3paboTka NPUHIIUITHATBHBIX AIEKTPUYECKHUX cXeM
ANEKTPOTEXHOJOTUYECKUX YCTPOICTB;

— pacyeT OCHOBHBIX MAPAMETPOB INEKTPOTEXHOJIOTMUYECKUX YCTPOHCTB U UX
BJIMSIHUSL HA OMOJIOTUYECKHUE OOBEKTHI.

2 llepeyeHb MJIAHMPYEMbIX pe3yJbTATOB OO0y4YeHHUHA IO
AUCUMIJINHE, COOTHECEHHBIX C IUIAHUPYEeMBbIMH Ppe3yJbTaTaMH
ocsoenusa OIIOII BO

B pe3yabTare OCBOCHHUSI AUCHMILUIMHBI (GOPMHUPYIOTCH CieAyOIIHe
KOMIIETCHIM U
YK-1. CnocobeH OCyImIeCTBISATh TIOUCK, KPUTHYECKHI aHAJM3 U  CHUHTE3
UH(QOpPMAIIUU, MPUMEHATH CHCTEMHBIN TOJXO/1 ISl PEIICHHUs TIOCTaBICHHBIX 3a/1a4.
OIIK-5. T'0TOB K y4acTUIO B TPOBEICHUU SKCIICPUMEHTAJIBHBIX HMCCICIOBAHUN B
npoeCCUOHATTLHON IeATEIbHOCTH
OIIK-7. CriocobeH MOHUMAaTh MPUHITUIEI Pa0OThl COBPEMEHHBIX TEXHOJIOTHU U
UCIIOJIb30BaTh UX JUIsS pEeLIeHUs 3a/1a4 PoheCCUOHATBHON e TEIHbHOCTH

3 Mecto nucunmuiuabl B cTpykrype OIIOII BO

b1.0.33.01«OCHOBBI __ DJIEKTPOTEXHOJOTHMHU»  SBJISIETCSI  OUCHUILUIMHOUN
obszatenpHol wactu OIIOIT BO moaroToBkr oOyYaromIMXcs MO HAIMPABICHHUIO
35.03.06 «ArpowH)XeHepHUs», HAMPABICHHOCTh «DIEKTPOOOOPYAOBaHUE W
AIEKTPOTEXHOIOTHI.




4 Oobem aucuuiuinnbl (1084acoB, 3 3a4ETHBIX CAMHUIIBI)

Bunbr yueO6HOM paboThI Obmem, acos
Ounas 3aouHas
KonTakTHas pa6ora 53 11
B TOM YHCIIE:
— ayAWTOpHAas MO BHJIAM  y4eOHBIX 52 10
3aHITHHA
— JICKIIUU 18 2
— NPAKTUYECKUE 18 4
— 1a00paTOpHBIC 16 4
— BHEAYIUTOPHAs 1 1
— 3a4eT 1 1
— DK3aMeH - -
— 3aIUTa KypCcoBBIX padboT
(mIpoeKTOB) ) )
CamocrosiTeqibHast padora 55 97
B TOM YHCJIC:
— KypcoBas paboTa (IIpOeKT) - -
— OpoYue  BUABL  CaAMOCTOATEIbHOMN 55 97
paboThI
HToro mo nucuuminue 108 108

5 CoaeprkaHue IMCHUANIUHBI

[To utoram uzyyaemMoro Kypca CTyI€HThI CAAIOT 3a4erT.
Jucnurinaa u3ydaercss Ha 3 Kypce, B 6 cemecTpe (04HOE), a Takxke Ha 4
Kypce B 7 ceMecTpe(3a0uHoe).




Copep:xxaHue M CTPYKTYPA JUCUMILIMHBI 110 04HOI opme o0yueHHst

Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOSITEJIbHYIO PadOTy CTY/ICHTOB

Ne ai = § U TPYA0eMKOCTh(B 4acax)
1/ | Tembl. OCHOBHBIC BOIIPOCHI %% S [Ipaktuue | JlaGopat C
I Z 5| &| JHexun CKHue OpHEIE amMocTos
S g u samATHS | samATHA | oA
S paboTta
Kpatkuit HUCTOPUYECKUI
OuepK pa3BUTHSA
MPUKIAAHO N
ANIEKTPOTEXHOJIOTHH,
KOMIIJIEKCHOM MeXaHu3aluu
1|1 aBTOMATH3ALMM | vy o 6 9 9 i 5
CEJIbCKOXO035HCTBEHHOTO
npousBoacTBa. Pomp  wm
MECTO MIPUKIIATHOM
ANEKTPOTEXHOJIOTUN B
HayYHO-TEXHHUYECKOM
rporpecce.
DIEeKTpUYECKUN HAMPEB. | yp- g
2 Teopus OMEKTPUMECKOTO | - o | 2 5 5 5
HarpeBa MW CHOCOOBI €ro OIK-7
OCYIIIECTBIICHUSI.
[Ipoueccrl ¢ ucnonb30BaHUE VK-1
3 | CWIBHBIX  OJNEKTPUYECKHX | ow- e | o 5 5 2
MoJie.  DIEKTPOO30HATOP, OIK-7
0COOEHHOCTH KOHCTPYKIIHH.
Metoauka pacuera
napaMeTpoB U  PEKHUMOB
TEXHOJIOT U c
ucroabp3oBanue  mpomecca | YK-1
4 | 030HMpPOBAHHSI. OIIK-5| 6 2 2 2 5
3epHOOUYHUCTUTEBHBIE OIIK-7
MalIUHbI C UCIIOJIb30BaHUEM
030HUPOBAHHOTO
000pyIOBaHUsI.
DNEKTPOXUMHUECKUE
MpoIIeCChl 00pabOTKHU Cpes YK-1
5 | 4 OJy4eHUs: MaTepHalIoB. OIIK-5 | 6 2 2 2 5
Teopus snexrponutuueckot | OITK-7
JMCCOLMAIINN.
ONeKTpoans3.
DneKTpoaualn3HbIe YK-1
6 | ycTaHOBKHU. Meromuka | OIIK-5 | 6 2 2 2 10
pacuera a3nexkrpoauanusHeix | OITK-7
YCTaHOBOK.
IIpumeHeHue VK-1
7 | 7MEKTPOAKTHBHPOBAHHBIX ONK-5 | 6 9 5 5 10
PacTBOpoB B CENBCKOM | e -

XO3AUCTBE




Buabl yueOHoii padoThl, BKIOYAS

P
E = CaMOCTOAITEIbHYIO Pa0OTY CTY1€HTOB
No 3 2 g U TPYAOEMKOCTh(B 4acax)
5]
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [Ipaktuue | JlaGopat C
S E ) amMoCTOSA
i 2 s o | Jlexknu CKHUe OpHBIE
S o TEJIbHAS
g u 3aHATHS | 3aHATHS
S paboTta
Bo3sgeiictBue Ha | YK-1
8 | omonormueckue  o6wexTH | OIIK-5 | 6 2 2 2 5
JIA3EPHBIM U3JIYYCHUEM. OIIK-7
VabTpa3syk. Bosneiicteue | YK-1
9 | ynpTpasByka Ha | OIIK-5 | 6 2 2 2 10
OMOJIOTHYECKHE CUCTEMBI. OIIK-7
Hroro 18 18 16 55
Copep:xkaHue ¥ CTPYKTYpPa JUCHMILIMHBI 110 32049HOI popme o0yueHust
° Buabl yueOHoii padoThl, BKIOYASA
2 = CaMOCTOSITEJbHYIO Pa0OTy CTYICHTOB
I o padory cry
S = 5 U TPYAOEMKOCTh(B 4acax)
5]
n/ | Temsl. OCHOBHBIE BOIIPOCEHI ol S [paktrue | Jlabopat C
S 2 3| q amMoCTOS
1} =5 | O eKIH CKHe OpHBIE
S S TeJbHAs
g u 3aHATHS | 3aHITHS
S pabora
Kpatknit HUCTOPUYECKUI
OuepK pa3BUTHS
MPUKIAAHO N
AIIEKTPOTEXHOJIOTHH,
KOMIUIEKCHOW MEXaHU3alluu
u aBTOMaTH3aIUU
1 : YKL | 7 2 : : 10
CEITbCKOXO035HCTBEHHOTO
npousBojacTBa. Ponmb  m
MECTO MIPUKJIATHOM
AIIEKTPOTEXHOJIOTUH B
HAyYHO-TEXHHYECKOM
nporpecce.
DneKTpudecKuit Harpes. | vy q
Teopus AIIEKTPUYECKOTO
2 HarpeBa u CHO(I;)OGBI ero OIK-5 | 7 ) 2 ) 10
P OIK-7
OCYIIECTBIICHHSI.
[Iporecchl ¢ UCNoOIb30BaHUE VK-1
CHWJIBHBIX  DJIEKTPUUECKUX
3 . P OIK-5 | 7 - - - 10
noyiell.  DIEKTPOO30HATOP, OINK-7
0COOEHHOCTH KOHCTPYKIIHH.
Metonuka pacueTa
napamMeTpoB U  PEXKHUMOB
TEXHOJIOTUI c
UCIOJb30BaHUE  Tpoliecca vR-l
4 030HHUPOBAHUS . OIK-5 | 7 ) 2 ) 10
P ' OINK-7
3epHOOYHCTUTENILHbBIE
MaIIHBI C UCTIOJIb30BaHUEM
030HUPOBAHHOTO




° Buabl yueOHoii padoThl, BKIOYAS
E E - CaMOCTOAITEIbHYIO Pa0OTY CTY1€HTOB
S E 5 U TPYA0eMKOCTh(B 4acax)
n/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [Tpaktuue | JlaGopat CamocTost
n Z 5| &| JHexun cKue opHbic | o
5 g u 3aHATUS | 3aHATHSA pabora
000pyTOBaHUSI.
DNEeKTPOXUMHUYECKUE
IpoIIecchl 00pabOTKU Ccpelt YK-1
S | ¥ MOJy4YEeHUs MaTepHaJIoB. OIIK-5 | 7 - - - 17
Teopus snexrposmtuueckon | OITK-7
JIMCCOTIMAITNH.
DNEeKTPOIIH3.
DneKTpouain3HbIe YK-1
6 | ycTaHOBKH. Metomuka | OIIK-5 | 7 - 2 10
pacdeta anekTpoauanusaeix | OITK-7
YCTaHOBOK.
[IpumeHeHne VK-1
7 | P7IeKTPOAKTHBHPOBAHHBIX OIK-5 | 7 i i i 10
pacTBOPOB B CENBCKOM | - o
XO3SHCTBE
BosneiictBue Ha | YK-1
8 | buonoruueckue  o6wvektThl | OIIK-5 | 7 - - - 20
JIa3ePHBIM U3ITyYECHUEM. OIIK-7
VasTpa3Byk. Bosneiicteue | YK-1
9 | ynpTpa3zByka Ha | OIIK-5 | 7 - - 2 10
OMOJIOTUYECKHE CUCTEMBI. OIIK-7
Uroro 2 4 4 97

6 Ilepeyenbr  y4eOHO-MeTOAMYECKOr0  olecredyeHUst ISl

CAMOCTOSITEJIbHOM PA0OTHI 00YYAKOINUXCH MO TUCHHILUIHHE

1.

OcbkuH C.B. OCHOBBI 3JIEKTPOTEXHOJIOTHU: METOJl. YKa3aHUS MO BBIIOJIHEHUIO
nabopatopubix pabort / coct. C.B. Ockkun, [I.C. Iokyp, C.A. HukonaeHko —
Kpacnonap: Kyol'AY, — 2019. 43c. Pexum JIOCTyTIA:
https://edu.kubsau.ru/file.php/124/Metodicheskie_ukazanija_po_vypolneniju_la

boratornykh_rabot_po_discipline_Osnovy_ehlektrotekhnologii_535948 v1 .PD
F — O6pazoBatenpubiii mopTanKyol'AY.

. Ocekun C.B. DIEKTpOTEXHOJIIOTHYCCKHE YCTAaHOBKH: yueOHUK 11 By30B / C.B.

Ocbkun. — Kpacnomap: KyoI'AY, 2016. - 339 c¢. Pexum pgocryna:
https://edu.kubsau.ru/file.php/124/03 EHLEKTROTEKHNOLOGICHESKIE _
Ustanovki_Oskin_S.V.pdf— O6pa3oBatenshbiii moptan Kyol'AY.

. Ocpkun C.B. DIEeKTpOTEXHOJIOTHMH B CEIBCKOM XO3SMCTBE: YYCOHUK IS

ctyaentoB By30B / C.B. Ocwkkun. — Kpacuogap: KyoI'AY, 2016. — 501 c. —
Pexum JIOCTyTIA:




https://edu.kubsau.ru/file.php/124/01_EHLEKTROTEKHNOLOGII_V_SELSK
OM_KHOZJAISTVE_OSKIN_S.V.pdf — O6pa3zoBatenbhbiii moptanKyol'AY.

4. OcbkuH C.B. OCHOBBI 3JIEKTPOTEXHOJIOTUU: METOJ. YKa3aHUs 10 BBINOJIHEHUIO
KOHTposbHOM pabotel / coct. Ockkun C.B., Hokyp H.C. — KpacHomap:
Ky6I'AY, — 2019. 54 c.— Pexum JOCTYyTIa:
https://edu.kubsau.ru/file.php/124/Osnovy_ehlektrotekhnologii_kontrolnaja_544
311 vl _.PDF

5. OcbkuH C.B. OCHOBBI 3J€KTPOTEXHOJIOTMU: METO/. YKa3aHUS IO BBIIIOJHEHHUIO
npaktuueckux padot / coct. Ocbkun C.B., Iokyp [.C. — Kpacnonap: Ky6I'AY,
— 2019. 62 c.— Pexxum J0CTyna;:
https://edu.kubsau.ru/file.php/124/Osnovy_ehlektrotekhnologii_kontrolnaja_544
317_vl _.PDF

/ ®OHJ OLIEHOYHBIX CPEACTB Il POBEACHUS MPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIETEHIHII ¢ YKa3aHHEM ITanoB X (popMUpPOBAHUSA B
npouecce ocsoenuss OITIOII BO

Howmep cemectpa (3Tamn
dbopmMupoBaHus Oranbl pOpMUPOBAHUS U TPOBEPKH YPOBHS
KOMIIETEHIUN c(hOpMHUPOBAHHOCTH KOMIETEHIIUHN MO TUCIUILTHHAM,
COOTBETCTBYET HOMEPY npakTukam B nporecce ocsoenus OIIOIT BO
ceMecTpa)

YK-1. CnocodeH ocymecTBJIsiTb INMOMCK, KPUTHYECKHHA AHAJIU3 WU CHHTE3
HH(OPMALMHU, NPUMEHATH CUCTEMHBIH MOAXO0/] Uil pellleHHsl MOCTABJIEHHbIX
3aja4

Benenune B npodecCHOHAIBHYIO IESITENIEHOCTh

HaueprarenbHas reomeTpust

dusuka

P
wlw

Marematuka

Nudopmatrka

XUMUg

dunocodust

Teopernueckass MEXaHUKa

Wnxenepnas rpaduka

OCHOBBI ITPOU3BOJICTBA MPOJIYKIIMU PACTEHHUEBOJICTBA

ConpoTuBIEHUE MaTEPUAIIOB

WWWININNININNNININ P

9J'I€KTpOTeXHI/IquKI/Ie MaTCpHaJibl

w
N

TeOpeTI/I‘IeCKI/Ie OCHOBBI 3JICKTPOTCXHUKHN

N-

OCHOBBI IMpOMU3BOACTBA MMPOAYKIMH JKNBOTHOBOJACTBA

D

DJIEKTPUYECKNE U3MEPEHNUS
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Howmep cemectpa (3Tan
(dopMupoBaHuUs
KOMITETEHITUN
COOTBETCTBYET HOMEPY
ceMecTpa)

Oranbl pOpMUPOBAHUS U TPOBEPKHU YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETEHIMH MO TUCLUILIMHAM,
npakTtukaM B npouecce ocsoenuss OIIOIT BO

ABTOMAaTHKA

DJIEKTPOHHAS] TEXHUKA

OKOHOMHYECKAS] TEOPHUSI

OCHOBBI JICKTPOTEXHOJI 0T HH

DNIeKTPOCHAOXKECHHE

DIIEKTPONPUBOJL

QnekrporexHonoruu B AITK

oow-icnc»c»mm

BrImosTHeHHE | 3alUTa BBIMTYCKHOW KBaTU(DUKAITMOHHON
paboThI

OIIK -5. ToroB K

YI4aCTUIO B MNPOBECJACHHUU IJKCICPUMCEHTAJIbHDBLIX

HUCCJICAOBAHUNA B MPO(eCCHOHAIBHON 1eATeJIbHOCTH

4 DIEKTPUICCKUE U3MEPEHUS
5 ABTOMAaTHKa
5,6 DJIEKTPUYECKHE MAIIIHHBI

6 b52.0.02.01(IT) Texnomoruueckas (MPOEKTHO-
TEXHOJIOTUYECKas ) MPaKTUKa

6 OCHOBBI JIEKTPOTEXHOJIOTHH

7 QnektporexHoioruu B AITK

8 DKOHOMUYECKOE 000CHOBaHUE UHIKEHEPHO-
TEXHUYECKUX PEIICHUIN

8 Hane:xHOCTh TEXHUYECKUX CHCTEM

8 BrinonHeHue u 3anuTa BRITYCKHOM KBATHM(UKAITMOHHOM

paboTHI

OIIK-7. Cnnoco0eH MOHUMATH NPUHLIMIIBI PA00THI COBPEMEHHbIX TEXHOJIOT Uil
U MCINOJIb30BATh MX VISl pellIeHUs 32/1a4 NPOo(eCcCHOHAIbHOM 1eITeJIbHOCTH

6 OCHOBBI YJIEKTPOTEXHOJIOT UM

6 b2.0.02.01(IT) TexHomoruueckas (mpoekTHO-
TE€XHOJIOTMYECKAsl) MPAKTUKA

7 OnektpoTexHoiaoruu B AITK

8 OCHOBBI MUKPONPOILIECCOPHON TEXHUKH

8 b52.0.02.02(I1) DkcrnyaraiimoHHasi MpaKTUKA

7.2 OnucaHue moka3zaTejledl M KpUTepUEeB OLEHMBAHUS KOMIeTeHIHH
HA Pa3JINYHbIX dTanax ux GopMHUPOBAHNSA, ONIMCAHHUE IIIKAJbI OLIEHUBAHUS

[Inanupyemsble

YPOBCHB OCBOCHUA OneHouHO




pe3yJIbTaThI e
OCBOCHHS  [«HEYIOBJIETBOPH| KyAOBJIETBOPUTEI CpPEACTBO
KOMIICTESHITUH TEIBHO» BHO» «XOpOoUIo» COTIIMIHO»
(MHAMKATOPBI | MUHUMAJIBHBIN MUHHUMAaIBLHBIN CpenHui BBICOKHH
JOCTHKEHUS | HE JOCTUTHYT (moporoBblit)
KOMIIETEHITUH)

YK-1 Cnocoben ocymecTBIsTh MOUCK, KPUTHUECKUI aHaIN3 U CUHTE3 MHPOpMaLIUH,
NPUMEHSATh CUCTEMHBIN MOAXOJ JJIsl pEIISHHs] TOCTABJICHHBIX 32144

3HaTh: He Baageer Hmeer 3naer: 3HaeT Ha
aHau3 3HAHUSIMH B | IOBEPXHOCTHBIE | -aHAIIU3 BbICOKOM
3a/1a4H, 00J1aCcTAX: 3HAHUA B 3a7a4H, YPOBHE:
BBIIEIAS €€ | -aHaju3a 00J1acTAX: BBIJIETISAS €€ | -aHau3
0a30BELIE 3a1a4u, -agHanM3a 3aja4u, | 0a30BbIE 3aJ1a4H,
COCTABJISIONIN | BBIAEIISS ee | BeIAENss €€ | COCTaBIISAION] | BBIJACIAS €€
e, 0a3oBBIC 0a3oBbIC ue, 0a30BEIE
OCYIIIECTBIICH | COCTABJISIONIN | COCTABJISIONIHE, OCYIIIECTBIICH | COCTABJISIFO
nus c, OCYH_[eCTB.]'IeHI/If{ nus e,
JICKOMIIO3HIIM | OCYIIECTBJICHH | JICKOMITO3HIIUU JICKOMIIO3HI] | OCYIIECTBIIC
U 3a1a49u A 3aaaun nu 3agavuu HUA
JCKOMIIO3UITNHN JCKOMIIO3HN
3a7a49u MM 33]1a491
Ymers: He ymeer: Ymeer Ha | YMeer HAa | YMeeT Ha
aHAJIM3UPOBAT | - HH3KOM YPOBHE: | IOCTATOYHO | BBICOKOM
b 3ajavy, | aHAJIM3UPOBAT | - AHAIU3UPOBATH | M YPOBHE: YPOBHe:
BRIACHAA €€ | b 3amavy, | 3a1aqdy, BBIIEAS | - -
0a30BbIC BBIJICTISIS ee | ee 0a30BbIC | aHATTM3UPOBA | AHATU3UPOB
COCTaBJIAIONIN | 0a30BBIE COCTAaBJISIONINE, Tb  3ajJady, | aThb 3ajaauy,
e, COCTABJISIIOIINA | OCYIIECTBIISITh BBIZCNSAA  €¢ | BBIACIAS €€
OCYIIIECTBJISTH | €, JIEKOMIIO3UIIHIO 0a3oBbIE 0a30BbIE
JICKOMITO3HIM | OCYIIECTBIIATh | 3aJa4d COCTAaBJIAIONI | COCTaBJISIIO
10 3a7a4u JIEKOMIIO3HUIIN ue, IHe,
10 3a7a4u OCYIIECTBIIAT | OCYIICCTBIISA
b Th
IEKOMIIO3HI[ | JEKOMIIO3H
HIO 3a71a4u LIMIO 3a1a4u
HNmethb He BJ1ageer: Baaneer Ha | Baaneer Ha | Baageer Ha
HABBIK - HHM3KOM YPOBHE: | IOCTATOYHO | BHICOKOM
u(nam) CIOCOOHOCTBIO | - CHOCOOHOCTBIO | M YpPOBHE: YpOBHE:
BJIAJIETh: aHalu3a 3ajad4, | aHajaM3a  3ajadq, | - -
CIIOCOOHOCTE | BBIAENSA ee | BeIOENA ee | CIoCOOHOCTh | CITIOCOOHOCT
10 aHanu3a | 0a30BEIC 0a30BbIC 10  aHaju3a | bI0 aHaln3a
3a1ad4, COCTABJISIIOIIM | COCTaBIISIOIINE, 3aad, 3a/ad,
BBIICISAA  €¢ | €, OCYILIECTBICHUS BBIJICTISAS €€ | BBIICIAS e¢
0a30BbIC OCYILIECTBIIEHH | JEKOMIIO3UIINU 0a3oBbIC 0a30oBbIC
COCTABJISIIOIIH | ST 3a71a49u COCTABJISIIONI | COCTAaBJISIO
e, JIEKOMITO3HMITUU ue, ue,
OCYILIECTBIIEH | 3aa4u OCYIIIECTBIIEH | OCYIIECTBIIE
Hst ust HUS
JIEKOMITO3HIU JEKOMITIO3HI] | JIEKOMIIO3H
U 3a7a49H WU 337291 UM 33]1a41

Pedepar,
3aJIaHus
nmabopatop
HBbIX
pabor,
TeCT
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[Inanupyemsle
pe3yabTaThl
OCBOEHUS
KOMIIETEHIIUU
(MHAMKATOPBI
JOCTUXKEHUS
KOMITIETEHITIH)

YpoBeHb OCBOEHHUS

«HEYIOBJIETBOPU
TEIBHO»
MHUHHAMAaIbHBIN
HE IOCTUTHYT

«yJIOBJIETBOPUTEN
BHO»
MUHHUMAaJIbHBIN
(moporoBblit)

«XOPOLIO»
CpenHui

KOTJINYHO»
BBICOKUU

O1LEeHOYHO
e
CPEICTBO

OIIK-5 T'0TOB K y4acTHIO B NPOBEACHUU SKCHEPUMEHTAIBHBIX HCCICIOBAHUNA B
poheCcCUOHAIBHOM JIeATETbHOCTH

3HaTh: He Baageer | Umeer 3naert: 3Haer Ha
METO/IUKY 3HAHUSIMH B | IOBEPXHOCTHBIE€ | - METOJUKY | BBICOKOM
IKCIIEPUMEHTA | 00J1aCTAX: 3HAHUSA B | OKCIIEPUMEHT | YPOBHe:
JIBHBIX - METOJUKHU o0JacTAX: AJIBHBIX - MCTOJUKY
WCCIICIOBAHUH | SKCTIEpUMEHTa | - METOJIUKH | UCCIICTOBAHU | SKCIIEPUMEH
JIEKTPo0OOPY | JILHBIX IKCIIEPUMEHTABH | U TaTbHBIX
JOBaHUS W | UCCIICJIOBAHMM | BIX MCCIICIOBAHUH | IIEKTPOOOOp | UCCIIeIOBAH
CpencTB AIEKTPOOOOPY | DMEKTPOOOOPYIOB | yAOBaHUS U | U
aBTOMATH3AIlM | TOBAHUS W | aHUS W CPEICTB | CPEICTB AIIEKTPO00O
)51 CpeaAcTB aBTOMAaTU3aliun aBTOMATHU3aIl pyaoBaHus
aBTOMaTu3anu nn n CpEaAcTB
u aBTOMaTH3a
oA
YMmerb: He ymeer: Ymeer Ha | YMmeer Ha | YMeeT Ha
MIPOBOJUTH MIPOBOIUTH HH3KOM YPOBHE: | IOCTATOYHO | BBICOKOM
HKCIEPUMEHTA | KCIIEpUMEHTa | MPOBOJUTH M YPOBHE: YPOBHe:
JIbHBIE JbHbIE 9KCIIEPUMEHTAJIBH | IPOBOIUTH MIPOBOJUTD
UCCIIEIOBAHUS | MCCIEAOBAHUS | ble UCCIIEJOBAHMS | SKCIIEPUMEHT | AKCIEPHUMEH
ANEKTPOOOOPY | AMEKTPOOOOPY | IIEKTPOOOOPYIOB | aTbHBIE TaJbHbIE
JOBaHU U | JOBaHUSA U | aHUS U CPEICTB | UCCIIEJIOBAHU | UCCIIEIOBAH
CpEICTB CPEICTB aBTOMAaTHU3aINH s us
aBTOMAaTHU3aly | aBTOMAaTU3allx 3NEKTPo0OOp | IIEKTPO0OO
u U yIOBaHUS U | pyJOBaHUS
CPEICTB U CpEICTB
aBToMaru3al] | aBToMaTHh3a
uu 02078
HNmethb He BJi1ageer: Baaneer Ha | Baaneer Ha | Baageer Ha
HaBBIK U | - METOJUKON | HU3KOM YPOBHE: | IOCTATOYHO | BHICOKOM
(nam) JKCIIEpUMEHTa | - METOJMKOH | M ypOBHE: YpOBHE:
BJIA/IETh: JBHBIX 9KCIIEPUMEHTAJIbH | - METOIUKOH | -
METOUKOU UCCIICJIOBAHHUM | BIX UCCIEIOBAHUI | IKCIEPUMEHT | METOJAUKON
OKCIEPUMEHTA | BIIEKTPOOOOPY | DIMEKTPOOOOPYIOB | allbHBIX AKCIIEPUMEH
JTBHBIX JOBaHUS U | aHUS U CPEICTB | UCCIIEIOBAHH | TATbHBIX
WCCIIEeIOBAaHUH | CPEICTB aBTOMAaTHU3aINH i UCCIIeIOBAH
ANeKTpooOOpy | aBTOMATH3AIIH AIeKTpooOOp | Ui
JOBaHUS ul|u YIOBaHUS | | 3JIEKTPOOOO
CpEeICTB CPEICTB pyIOBaHUS
aBTOMAaTH3AIH aBTOMaTH3all | U  CPEICTB
u uu aBTOMaTH3a
002078

Pedepar,
3aJJaHus
nmabopartop
HBbIX
pabor,
TeCT

OIIK-7. Cnoco0eH nmoHUMAaTh MPUHIUIIEI paOOThl COBPEMEHHBIX TEXHOJIOTUU M
MCIIOJIB30BaTh UX JIJIA peLICHUs 3a]1a4 TPo(eCcCHOHATBHOMN s TEIbHOCTH
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[Inanupyemsle

YpoBeHb OCBOEHHUS

pe3yabTaThl
OCBOCHMA  |«HeyqOBIETBOPH| «YIOBJICTBOPUTEI Onenouno
KOMIICTCHIIHH TEIBHO» BHO» «XOPOIIIO» COTJIIHYHO» ¢
(MHIMKATOPBL | MyrHpMaTbHBIH MUHHAMAaJIbHBIN cpenHuit BBICOKHH CpCacTBO
AOCTIXCHUA | ge MOCTUTHYT (IOporoBbIi)
KOMIIETCHITUH )
3HaTh: He Baageer | Umeer 3Haert: 3naer Ha | Pedepar,
- IPUHLHUIBI | 3HAHUSAMH B | MIOBEPXHOCTHBIE | - MPUHLMUIIBI | BBICOKOM 3aJIaHus
paboThI obJiacTsX: 3HAHMSA B | paboTHI YPOBHe: nmaboparop
COBPEMEHHBIX | - TPUHIIUIIOB | 00J1ACTAX: COBPEMECHHBI | - MIPUHITUIIBI | HBIX
TEXHOJIOTUI paboThI - MIPUHIUIIOB | X paboThI pabor,
COBPEMEHHBIX | PabOTHI TEXHOJIOTUH | COBPEMEHH | TECT
TEXHOJIOT Uit COBPEMEHHBIX BIX
TEXHOJIOTHI TEXHOJIOT Ui
Ymers: He ymeer: Ymeer Ha | YMeer  Ha | Ymeer Ha
- - HHU3KOM YPOBHE: | TOCTATOYHO | BHICOKOM
UCIO0JIb30BAaTh | MUCMOJb30BaTh | -  HCHOJb30BaTh | M YPOBHE: YPOBHe:
010)20500020013§ TIPUHITUTIBI TIPUHITUTIBI - -
paboThI paboThI paboThI WCIIOJIh30BaT | MCIOJIb30Ba
COBPEMEHHBIX | COBPEMEHHBIX | COBPEMEHHBIX b TIPUHIUIEGI | Th
TEXHOJIOTUH TEXHOJIOTHI1 TEXHOJOTUN s | paboThl MIPUHIIUIIBI
JUIS pelIeHUs | JUIT pelICHHs | pelIeHUs  3aJad | COBPEMEHHBI | paboThI
3aau 3a1au npodeccuoHalbH | X COBPEMEHH
npodeccuona | nmpodeccuoHan | O AeATEILHOCTH | TEXHOJIOTHH | BIX
JILHOH bHOU JUIS PELICHUS | TEXHOJIOTHl
NESITeNbHOCTH | IeATEIbHOCTH 3aga4 TUIs
npodeccuoHa | pemeHus
JILHOU 3a71a4
NEeSITeNbHOCT | mpodeccro
u HaJIbHOU
JeSITeNIbHOC
TH
HUmertn He Baaneer: Baaneer Ha | Bnraneer Ha | Biaageer Ha
HABBIK u|- HHM3KOM YPOBHE: | IOCTATOYHO | BHICOKOM
(nam) CIOCOOHOCTBIO | - CHOCOOHOCTBIO | M YPOBHE: YPOBHe:
BJIA/IETh: MOHUMATh MOHUMATh - -
- HPUHIIUIIBI MPUHIIMIIBI CIIOCOOHOCTH | CITOCOOHOCT
CIOCOOHOCTh | PabOTHI paboThI 10 TIOHHUMATh | bIO
0 TOHUMAaTh | COBPEMEHHBIX | COBPEMEHHBIX MIPUHIIMIIBI MOHUMATh
TIPUHIIUIIBI TEXHOJOTUI U | TEXHOJOTHUIl u | paboTsl MIPUHIIMIIBI
paboThI UCTIOJIb30BaTh | UCTOJB30BaTh HX | COBPEMEHHBI | pabOThI
COBPEMEHHBIX | UX Ui | s pelieHus | X COBPEMEHH
TEXHOJIOTUH U | pelieHus 3a/aq TEXHOJOTUN | BIX
WCIIOJIb30BaTh | 3a7a4 npodeccuoHansH | u TEXHOJIOT Ui
ux i | mpodeccoHaN | O AeATEIbHOCTH | UCIIONB30BAT | H
pelieHus BHOM b WX JUIA | UCIIOJB30Ba
3a/aq JEeSITEeIbHOCTH peleHus Th UX 7S
npodeccruona 3a1a4y pelieHus
TBHOM npodeccruona | 3amaq
JeSITENEHOCTH JTBHOU npodeccro
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[Inanupyemsle YpoBeHb OCBOEHHUS

pe3yJbTaThI
OCBOCHHA  |«HEyMOBIICTBOPH| «YIOBICTBOPHUTEI Onenoyro
KOMIIETEHIIUH TEIEHO» HHO» «XOPOILO» | «OTAUYHO» ©
(MHIMKATOPBI | \yppvanbHbLi |  MHHMMAIbHBII cpeaHuit BBICOKHI CpEACTBO
AOCTHXRCHUA | ge nOCTUrHYT (TIOpOTOBBINA)
KOMITIETEHITIH)

NESITENbHOCT | HaJIBHOU
u IeITEeIbHOC
TH

7.3 TunoBble KOHTPOJIbHBIE 3aJaHUSA WJIM HHbIE MaTepHaJbl,
HeoOXoaMMble [IJIi OIEHKH 3HAHMHA, YMeHHiIl, HABBIKOB H ONbITA
AeATeJIbHOCTH, XapaKTepU3YWIIUX 3Tanbl GopMUPOBAHMS KOMIIETEHIUH B
npoiecce 0cBoeHHs1 00pa30BaTeJIbHON MPOrPpaMMbl

IIpumepsl 1a00paTOPHBIX PadoT

JlabopaTopHas pa6ora Nel

HN3yuenue 31emenTa IleabThbe

Lens maGopatopHoii pabOThI: H3y4UTh padboTy 3neMenTa [lenbpThe.

OnemeHT llenbThe — 3TO TEPMOANEKTPUUYECKUI TTpeoOpa3oBaTeib, MPUHIUIL
neicTBus kKotoporo Oasupyercss Ha dddekre I[lenbThe — BO3ZHUKHOBEHUHU
Pa3HOCTH TEMIEPATyp NP MPOTEKAHUU IJIEKTPUUYECKOro TOKA. B aHrmos3pluHON
nutepatype anemeHThl IlenpTthe oOo3nauatrorcs TEC (ot anrn. Thermoelectric
Cooler — TepMOdJICKTPUYCCKUN OXJTaTUTEIb).

Oddexr, oopatnbiii 3 dexty [lenpThe, Ha3pIBaeTcsa 3¢ pexkTom 3ecdeka.
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Pucynok 1 — Dnemenr IlenbThe

Ha pucynke 1 mnokasan Bun snementa llensrhe. B ocHOBE paboThI 351eMEHTOB
[lenbThe JNEKUT KOHTAKT JBYX IMOJYNPOBOJHUKOBBIX MAaTEPHAIOB C Pa3HBIMU
YPOBHSIMH DHEPTUU DJIEKTPOHOB B 30HE MPOBOAUMOCTHU. [Ipu mpoTexkaHuu TOKa
yepe3 KOHTAKT TAaKUX MaTepHaliOB 3JIEKTPOH JODKEH MPUOOPECTH SHEPTUIO, YTOOBI
nepeiiTu B 0OoJee BBICOKOPHEPIeTHUUYECKYIO 30HY MPOBOJAUMOCTH JPYroro
nosiynpoBojgHuka. [Ipu TOTJOmIEHHH 3TON JHEPruu TPOUCXOIUT OXJIAKICHHE
MecTa KOHTaKTa TNoJdynpoBoAHUKOB. IIpu mnporekaHum TOKa B 0OOpaTHOM
HalpaBJICHUW TPOUCXOJUT HArpeBaHHE MECTa KOHTAKTa IOJYIPOBOJHUKOB,

JIOTIOTHUTENIBHO K 0OBIYHOMY TEIIIOBOMY A (eKTy.

[Mormomenye Tena
[Mepexon B cocToRHHE
¢ Doanmedt 3eprue

o T OEesese—— | TPkt
SFCKLpORGD AHPIILT ap T = OOTTIOMEHHEM TEILTA
¢ NOMOIICHHEM 3HL”PI'.I’I}‘I T —— _\_’l ,1!1,1 T I T T
PexomOBanma p-an i [Tepexo B COCTOAHRAE
JLIPOK B NICKTPOHOB —_ ¢ MeHbIIEH 3HeprHcH
C BRIENIEHHEM JHEPTHHA T _!I!I!IQI I I I I " CONpOBOWIRETCA

BBIJICTCHHEM TEILIA

T Kepammueckas
Memasri e MO0
NPOBOTHHE o
= Pagmatop
‘ Brimernewye Tenmna
-+
-I
L
Hanpaenenne Toka

14



Pucynok 2 — [Ipunuun nevictBust aneMeHTa llenbThe

[Ipu xonTakTe MeTamwioB 3¢ dexT IlenbTbe HACTONBKO Mall, YTO HE3AMETEH Ha
(oHEe OMMUYECKOrO0 HarpeBa U SBJICHUN TeruonpoBogHOCTH. I[loaromy mpu
MIPAKTUYECKOM ITPUMEHEHUH UCIIONb3YETCS KOHTAKT JIBYX ITOIYIPOBOJIHUKOB.

Onement IlenbThe cocTOMT U3 OAHOM wiKM Oojiee map HEOOJBIINX
NOJIYITIPOBOJAHUKOBBIX TNapajuIeNENUNEA0B — OJHOTO N-TUMA W OJHOIO p-TUIA B
nape (00buHO Teutypuaa Bucmyta Bi2Te3 u tBEpmoro pactBopa SiGe), KOTOpbIe
NOMAapHO COEAMHEHBI MPU MOMOIINA METAJUIMYECKUX MepeMbluek. MeTramindeckue
NEPEMBIUKM OJJHOBPEMEHHO CIYKAT TEPMHUUYECKUMU KOHTAKTaMHU U H30JIMPOBAHBI
HEPOBOJAIIEH JIEHKOH UJIn KEPaMUUYECKOU IUIACTUHKOM. [Tapwr
napajulesIenuneIoB  COSAUHSIOTCS  TakuM  o0pa3oM, 4YTro  oOpasyercs
MOCJIEIOBATENIBHOE COEIMHEHUE MHOTHX Map MOJYIPOBOJIHHUKOB C Pa3HbIM THUIIOM
IPOBOAMMOCTH, TaK YTOOBI BBEPXY OBUIM OJHM IMOCIEIOBATEIHLHOCTA COCTMHEHUM
(N->p), a CHU3Y - NPOTHBOMOJOXHBIC (p->n). DIESKTPUYESCKHA TOK MPOTEKACT
NIOCJIEIOBATENIBHO Yepe3 BCE NapajuieNenunepl. B 3aBUCUMOCTH OT HampaBJICHUS
TOKa BEPXHHE KOHTAKThI OXJIAXKIAIOTCS, @ HIDKHUE HarpeBaloTCsl — WM HA000POT.
Takum 00pa3om, SJIEKTPUUECKUH TOK TEPEHOCHT TEIJIO C OJHOH CTOPOHBI
snemeHTa [lenbThe HAa TPOTUBOMOJIOKHYIO U CO3IAET Pa3HOCTh TEMIIEPATYP.

Ecnm oxnaxzaaTe HarpeBarollylOCsi CTOpOHY 3iieMeHTa llenbTbe, Hampumep,
[P TMOMOIIM paavaToOpa M BEHTWIATOPA, TO TEMIEpaTypa XOJIOJHOW CTOPOHBI
CTAHOBUTCA €lI€ HUKE. B OQHOCTYIIEHUATHIX 3JIEMEHTAX, B 3aBUCUMOCTU OT THIA
3JIEMEHTA W BEJIWYMHBI TOKAa, PA3HOCTh TEMIEPAaTyp MOKET JOCTUTaTh
npubnusurensHo 70 °C.

HoctouncTtBoM  3nemeHTa llenbTbe  ABIAIOTCS  HEOONIBIIME — pa3MEPBI,
OTCYTCTBUE KAKUX-TMOO NBIMKYIIUXCS YacTEH, a TakKe ra3oB W kugakoctei. [Ipu
oOpalieHny HaMpaBiICHHs] TOKa BO3MOKHO KaK OXJIaXJICHHE, TaK M HarpeBaHUEe —
9TO JAET BO3MOXHOCTH TEPMOCTATUPOBAHHUS IIPU TEMIEPAType OKpPYKAKOLIEH
Cpeapl Kak BbIIIE, TaK M HWXKE TEMIEpaTypbl TEPMOCTAaTUPOBaHUSA. Takxke

JIOCTOMHCTBOM SIBJISICTCSI OTCYTCTBHE ITyMa.
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Henocratkom snementa IlenbThe sBHsieTcss Oosiee HUBKUN KOAP(UIHMEHT
MOJIE3HOTO JEHCTBUS, YE€M Yy KOMIIPECCOPHBIX XOJOJIMUJIBHBIX YCTaHOBOK Ha
dpeoHe, uyTto Ben€T K OOJBLION MOTPEOIIEMONW MOIIHOCTH ISl JTIOCTUKEHUS
3aMEeTHOM pa3HOCTH Temmepatyp. HecMoTpsst Ha 3To, BenyTcs pa3pabOTKU 1O
nobillieHU0  TeroBoro  KIIJ, a »snementsl IlenbThe HamuM MIMUPOKOE
NPUMEHEHUE B TEXHHUKE, TaK Kak 0e3 KaKUX-TMOO JOIMOJHUTENbHBIX YCTPOMCTB
MOHO peanu3oBath Temiepatypsl Huxe 0 °C.

OcHoBHOI npobsiemoit B noctpoeHuu snemeHToB Ilenbrbe ¢ Bhicokum KITJI
ABJIETCS TO, YTO CBOOOJHBIE DJIEKTPOHBI B BELIECTBE SIBJISIOTCS OJIHOBPEMEHHO
NEPEeHOCYMKAMU U BJEKTPUYECKOTr0 TOKa, W Teruia. Marepuan mjisg dJeMeHTa
[lenbThe K€ MOMDKEH OZHOBPEMEHHO 00J1aJlaTh JIBYMS B3aWMOMCKIIIOYAIOIIUMHU
CBOMCTBAMU — XOpOIIO MPOBOAMUTH AIEKTPUUECKUN TOK, HO TJIOXO MPOBOAMTH
TEIUIO.

B Garapesx snemenToB IlenbThe BO3MOXKHO JOCTHXKEHUE OOJBIIEH pa3sHUIIBI
TEMIIEpPATyp, HO MOIIHOCTh OXJaxAeHus Oyner Huxe. s crabuiuszanuu
TEMIIEPATypPhl JIYUIIE UCIIOIb30BaTh UMITYJIbCHBIM UCTOYHUK MUTAHUA, TaK KaK 3TO
MO3BOJIUT TOBBICUTH A(PPEKTUBHOCTL cHUCTeMBbl. [Ipu 3TOM IKemaTeiabHO
CTJIAKHUBATh MYJIbCAIIMU TOKA — 3TO YBEIMUUT 3G PEKTUBHOCTH paboThI [lenpThe u,
BO3MOYKHO, TIPOJIJIUT CPOK ero ciykObl. Takke, pabora snmemenTa IlenpThe OymeT
Hed()PEKTUBHON,  €CIM  TBITaThC  CTAOMIM3UPOBATH  TEMIEpaTypy  C
HCIIOJIb30BaHUEM IUPOTHO-UMITYJILCHON MOAYJISILIMM TOKA.

Onementsl [lenbTbe TPUMEHSIOTCS B CHUTyalMsX, KOrJa HEOOXOAMMO
oXJaxJeHue ¢ HeOOJbIION pa3HULled TeMIlepaTyp WM SHEpreTuyeckas
3b(PEeKTUBHOCTh OXJamuTeNsl HEe BakHa. Hampumep, osnementsl I[lenbThbe
npumensitorcs B [II[P-ammummdukaropax,  MaJleHbKUX  aBTOMOOMIBHBIX
XOJMOMUIBPHUKAX, OXJaXIaeMbIX OaHKETHBIX TEJIeKKAaX, MPUMEHSIEMBIX B
OOIIIECTBEHHOM THTAHWH, TaK KaK NPUMEHEHHE KOMIIpeccopa B 3TOM Ciydae
HEBO3MOXHO M3-32 OIpPAaHUMYECHHBIX pa3sMEpoB, U, KpPOME TOro, Tpedyemas
MOITHOCTh OXJIAXJICHUS HEBEIUKA.

Kpome toro, aneMenTsl [lebThe MPUMEHSIOTCS 11 OXJIAXKICHUS YCTPOUCTB C
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3apsiIoBOM  CBSI3bI0 B LUPPOBBIX (oTokamepax. 3a CUET 3TOr0 JOCTUTAETCS
3aMETHOE YMEHBIIIEHUE TEIJIOBOTO IIyMa MpPH JJIATEIbHBIX SKCIO3UIUSAX
(manpumep B actpodororpadun). MHoroctyneH4yatsie 3jieMeHTHl llenbThe
MPUMEHSIIOTCS IS OXJIaXICHUS NPUEMHUKOB U3JYYEHUs B HH(PpPAKpPaCHBIX
CEeHcopax.

Taxke osnemeHThl IlenbThe YACTO TPUMEHSIOTCS IS OXJAXKICHUS U
TEPMOCTATUPOBAHUS JTMOJHBIX JIA3€POB C TE€M, YTOOBI CTAOWJIM3UPOBATH JJIUHY
BOJIHBI U3JTyUCHUS.

B npubopax, nmpu HU3KON MOITHOCTH OXJIAXJEHUS, dJIeMeHThI [lenbpThe yacTo
UCIIONIB3YIOTCS KaK BTOpask WKW TPEThsl CTYNEHb OXJAXIEHUS. IJTO TMO3BOJISIET
noctuub Temreparyp Ha 30—40 rpagycoB HUXKE, YeM C IOMOIILIO OOBIYHBIX
KOMIpPEeCCUOHHBIX oxyaauTenen (mo —80 °C miist 0JHOCTaAUINHBIX XOJIOAWILHUKOB
u 10 —120 °C ans 1ByXCTaJIUIHBIX).

Hekotopble »HTy3MacTbl HCHOJB3YIOT MOAYJb IlenbThe sl OXJaxaeHUs
IPOIIECCOPOB MPU HEOOXOIUMOCTH IKCTPEMAJIBLHOTO oXjJaxIeHus Oe3 azorta. o
a30THOTO OXJIAXKJEHUS UCIIOJIb30BAIM UIMEHHO TaKOH CIoco0.

«Onexrporeneparop IleapThe» (O0nee KOPPEKTHO OBUIO OB «TE€HEPATOP
3eeOeka», HO HETOYHOE HA3BaHME YCTOSIIOCh) — MOJIYJb Uil TeHEeparuu
AIIEKTPUUYECTBA, TEPMOIJIEKTPUUCCKUN TeHEPATOPHBIN MOYyJb, ab0peBuaTypa GM,
TGM. JlaHHBIN TEPMOTE€HEPATOP COCTOUT U3 JBYX OCHOBHBIX YaCTEM:

1. HenmocpeACTBEHHO MPeoOpa3zoBaTEb Pa3HUIBI TEMIEPATYP B JIEKTPUUECTBO HA
monyiie IlenpThe;
2. ICTOYHUK TEIJIOBOM DSHEpPruM Il HarpeBa mpeoOpazoBaTens (Hampumep,

ra3oBasi Wi OCH3UHOBAs ropeJjika, TBEpAOTOINIMBHAA IICYb U T. I[.).

Ilopsaok BbINOJIHEHUS PA0OTHI
BHUMAHUE! BkiwdeHue u padora ¢ 3J1eKTPONpUOOpaMu NPOU3BOAMTCS
TOJIBKO C pa3pelleHus npenoaaBaressi M Mo ero NpucMoTpom!
1. Cobepute cxemy, MOKa3aHHYIO Ha PUCYHKE 3;

2. He nmoxkntouas snemeHT [lenbThe BBICTABBTE HA PETYIATOPE OTBEYAOLIEM 32
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BEJIMYMHY HANpsOKEHUS HAa BeHTWIATOpE 12 B M Takoe Ke HanpsskeHHe Ha
PEryIsATOpPE OTBEYAIOIIEM 34 HAIPSKEHHE Ha dyemeHTe [lenpThe;

3. llogkmrounte »snemeHT IlenpThbe M € MHTEPBAJIOM BpPEMEHU 3aJIaHHBIM
MIPENOAABATEIEM HU3MEPHTE POCT TEMIIEPATYPhl HA XOJOJHOW CTOPOHE IJIEMEHTA
[lenbThe ¢ momompio 1HUdpoBoro gatunka temmeparypel DS18B20, a takxke
TEMIIEPATYPY pPaauaTopa € MOMOIIBIO TepMomapbl MyibTUMeTpa. llosydeHHbIE
3HAUEHHUs 3aHECUTE B TAOJMILy, MPUMEPHBIN BUJ KOTOPOUM MokazaH B Tabmuue 1.
KonnuecTBo n3mepeHnii 3a1aeTcs NpernoiaBaTeieM;

4. BpICTaBbTE C MOMOIIBIO PETYJISTOPA HANPSHKEHUS HA BEHTUJIATOPE 3HAYECHHE 6
B. Ortxmtounte snemeHT llenbThe M HOXKAUTECH MOKAa €ro TEMIEpaTrypa CTAHET
PaBHOW KOMHATHOM TEMIIEpAaType U NOBTOPUTE MYHKT 3;

5. BpICTaBbTE C MOMOLIBIO PETYJATOPA HANPSIKEHHS HA BEHTWISATOPE 3HAUCHUE
12B, a na snemente IlenpThe Hampspkenue 6 B. Otkimrounte snemeHT Ilenbrbe.
JoxauTtech NOKa TeMmIiiepaTypa djiemeHTa llenbTbe CTaHeT paBHOW KOMHATHOM

TEMIIEpaType 1 MOBTOPUTE MYHKT 3;

Va
]

MnK

Pucynox 3 — Cxema nnsi BbIoJIHeHUs JabopatopHoi paboter Nel: 1 — Omox
nutanust 220/12 B, 2 — perymsatop HampsikeHusi, 3 — BeHTmwisTop 12 B, 4 —

paauatop, 5 — snement [lenpThe, 6 — U poBoi gaTunk Temneparypsl DS18B20

Tabnmuma 1 — IlpumepHbI BUI TaOMMIBI JIJIsS 3aIUCH POCTA TEMIIEpATyphl Ha

IMIOBCPXHOCTH DJICMCHTA IlenpThE

WNuTepBan BpeMeHH, CEK 0
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TeMnepaTrypa ropssueii CTOpOHBI, Ipas

Temneparypa X0JI0AHOW CTOPOHBI, rpaj

6. OdbopmuTe OTUYET O MPOACIaHHON JabopaTopHoil paboTe. B HEM TOKHBI OBITh:
1e’ab paboThl, KpaTKUE TEOPETHUYECKHE 3amucu O 3jeMeHTe llenmbTbe, rpaduku
pocTa Temreparyp IpH pa3HBIX 3HAYCHHUSX HAMPSOKCHUS TOCTPOCHHBIC HA OJTHOM

KOOpI[I/IHaTHOﬁ IIJIOCKOCTH, OTBETBI HAa KOHTPOJIBHBIC BOIIPOCHI U BLIBOABI.

KoHTpo/ibHBIC BONPOCHI
1. Yto takoe anemeHT IlenpThe?
2. O0bsacHUTE MPUHIMT paboThI AseMeHTa [lenbrhe.
3. I'ne ucnonb3yrores 35emeHThI [lenbrhe?
4. Kak u3mensiercsi pabota snementa IleiabThe NMpu M3MEHEHUU HANPSLKEHHS Ha
HEM?
5. Kak u3mensiercst pabora snementa llenbThe nMpu M3MEHEHHH HANPSDHKEHUS Ha
BEHTUJIATOPE.
JlaGopaTopHasi paGora No2
N3yuyenne nuadpparMeHHOrO0 JIEKTPOJIHU3a HA IPUMepPe TUCKPETHOI0

3JIEKTPOAKTUBATOPA BOAbl. U3menenue pH Boabl

Ilenp maGopaTopHOil pabOTHI: M3Y4YUTh Mpollecc u3MeHeHus pH Boapl mpu
nuadparMeHHOM DJIEKTPOJIM3€ Ha MPHUMEPE AUCKPETHOTO dJIEKTPOAKTUBATOPA
BO/IBI.

BomopOansiii moka3arenb, PH — Mepa KHUCIOTHOCTH BOJHBIX pPacTBOPOB,
aCCOLIMMPOBAaHHAs C KOHLEHTpalUWeW HMOHOB BOAOPOJA, YTO B CHIBHO
pa30aBleHHBIX pPAcCTBOpPax SKBHUBAJECHTHO AaKTHMBHOCTH HOHOB BOJOpOJa B
pactBope.JlJI1  BOOHBIX pAacTBOPOB  BOJOPOJHBIA  IOKa3aTeab MeEHbIIE 7/
COOTBETCTBYET KHCIOTHOMY PacTBOPY, TOTAA KaK BhIIIE 7/ — MEI0YHOMY. MOKeT
OBITh OMpeNeiacH ¢ MOMOIIbI0 KHUCIOTHO-OCHOBHBIX HMHIUKATOPOB, H3MEPEH
noteHuuoMerpuuecku pH-merpom wiam BbluucieH mo (opmylie Kak BeIUYUHA,

MPOTUBOMOJIOKHAS O 3HAKY U paBHasg MO MOAYJIO AECATUYHOMY Jorapudmy
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AKTUBHOCTH BOJIOPOJHBIX HOHOB, BEIPAXKEHHOM B MOJIAX HA JIUTP:
pH=-Ig[H+] 1)
TouHoe u3MepeHue u peryiaupoBanre pH HE0OX0IUMO B pa3IUYHBIX OTPACIIAX
XUMUU, OWOJOTrMH, HayK O Marepuaiax, TEXHOJOTHM, MEIUIMHbI U
arpoxumun.CyTh mporiecca auadparMeHHOTO 3JIeKTpoju3a U u3MeHeHust pH nox

JEHUCTBUEM AIIEKTPUUECKOr0 TOKA MOKa3aHa Ha PUCYHKe 4.

Cathode

Hydrogen L
Bubbles

AH* + 4 2H,
Cathode Reaction

2H,0 9 0, + 4H* +
Anode Reaction

Pucynok 4 — I[pouecc nsmenenus: pH npu quadparMeHHOM 3JIEKTPOTIU3E

VYcranoBka i1 auadparMeHHOrO d3JEKTPOJM3a MPEJCTaBisieT U3  cels
JUCKPETHBIN AJIEKTPOAKTHUBATOP BOJbBI COCTOSAIINNA U3 aHOIHOW M KaTOOHON KaMep
pasneneHHbIx auadgparmoil. Ha aHome mNpoMCXOAMT peakiusi C BbIAEICHUEM
KHCIopoAa M o0pa3oBaHMEM HOHOB Bojopoja H+, 4To u sABngeTcs mpUUUHOM
MOBBIIIEHHOTO KOJMYECTBA MOHOB BOJOPOJA B AaHOJUTE U TEM CaMbIM
oOycnapmuBaeT pH Huxe 7. Ha katome mpoMCXOAWT peakiivds C BbBIACICHUEM
BOJIOpOJIa U 00pa3zoBaHueM MOHOB ruapokucaa OH-, uro oOycnasnmuBaeT pH Bbiie
1.

[IpoBenenne nabopaTopHOW pabOTHI OCYIIECTBISETCS Ha 0aze OBITOBOTO
anekTpoaktuBaropa «lMBa». Karon ycTaHOBKM HM3rOTOBIIEH W3 HEPKABEIOUIEH

MUIIEBOM CTaJId, a aHO/ MOKPBIT PyTeHUEM (pHuc. J).
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BHyTpeHHUM cTakaH ¢
Anadpparmon

KHonka
BKITHOYEHUSA

L

Katon

AHO
(vea2) \

OcHOBHOWN cTakaH

PucyHnok 5 — beitoBo# anekrpoaktuBarop «MBa»

Iopsinok BHINOJTHEHUS PA0OTHI
BHUMAHHUE! BriwdeHue u padora ¢ JIeKTPONpUOOpaMy NMPOU3BOAMTCS
TOJIBKO C pa3pelieHusi mpenoaaBaTesisi M Mo ero NpucMoTpom!
1. TloaroroBbre TaAONMIy, TMPUMEPHBIM BUJ KOTOPOH MOKa3aH B TaOiwie 2.

HNuTepBan BpeMeHU U3MEPEHUH 3a1a€TCSA MIPEIOIABATECIIEM.

Tabnuna 2 — [Ipumep TaGauIIBI 11T BRIMOTHEHUS 1abopaTopHOn paboThl No2

WuTepBan Bpemenn, cex | 0

pH B aHOHOU Kamepe

pH B xaTonHOM Kamepe

2. 3anuth BOAy B ayekTpoakTuBaTop. C pa3pelieHus: mpenojaBaTesss U MOA €ro
MIPUCMOTPOM BKIIFOUMTH JJIEKTPOAKTUBATOP BOJBI HA 3aJaHHBIM MPENOAABATEIEM
WHTEpBaJl BpeMeHH. llocie 4ero OTKIIOYUTH 3IIEKTPOAKTUBATOP, COAECPKUMOE
BHYTPEHHEr0 CTaKaHa BBUINTH B BBIIAHHYIO MIPENOIaBATEIEM €MKOCTB;

3. C nomombto pH-meTpa uzmeputs pH B aHOMWTE M KAaTOIUTE W 3alUCaTh UX B
21



Ta0IuIy;

4. TIoBTOpPUTH NYHKTBI 2 W 3 yKa3aHHOE MNPENOJaBaTEIEM KOJIMYECTBO pa3 C
pa3HbIMU UHTEpBaJIaMH BpeMeHU. Bce u3mepenus 3aHecTy B TaOHILy;

5. Odopmute OTYET O MpOJACIaHHON JabopaTopHoil paboTe. B HeM JOKHBI OBITh:
1ueiab paboThl, KpaTKUE TeopeTHudeckue 3amucu o pH BOIbI, €ro M3MepeHuw,
nuadparMeHHOM dJeKTponu3e, rpaduk udMeHeHuss pH B aHOIHONW U KaTOIHOM
KaMepax Ha OAHOW KOOPJAWHATHOM IJIOCKOCTH, OTBETHI HA KOHTPOJIBHBIE BOIPOCHI

N BBIBOJBI.

KoHTpo/bHBIC BOPOCHI
1. Yro Takoe pH BoabI?
2. Kak usmepsiercst pH Boab1?
3. O0BscHUTE CyTh Mpoliecca nuadparMeHHOTO JIEKTpoIn3a?
4. Kakue XMMUYECKHE PEaKIIUU MPOTEKAIOT MPpU JuaparMeHHOM 3JICKTPOIu3e?

5. Yrto u3 cebs mpencTapisieT JUCKPETHBINA AJIEKTPOAKTUBATOP BOJIBI?

IIpumep Tecra

Kakoii criocod HarpeBa UCIIOJIB3YIOT B 3JIEKTPOJHOM BOJIOHarpeBartesne?
[Ipssmoi1 HarpeB CONPOTUBICHUEM

JlnanekTpuyecKkui

KocBenHsIi1 HarpeB conpoOTUBICHUEM

NuaykimoHHbIN

Kakum cBOiICTBOM JOJKEH 00JaaTh MaTepuai HarpeBaTeneil?
BrICOKOM TEIIONPOBOIHOCTHIO

BonpmuM yaenbHbIM 3JIEKTPUUYECKUM CONPOTUBICHUEM
BoJbIION 3JIEKTPOITPOBOIHOCTHIO

Maiioii IOTHOCTBIO
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Kak wu3MeHHMTCS MOIIHOCTh WIECTH HarpeBareyie MpU MEPEeKIIOUCHUH HUX C
MOCJIEIOBATENIBHON 3BE3/bl HA MAPAJIEIbHYIO

VYBenuuutca B 4 paza

VYeenuuutcs B 10 paza

Ywmenbmutcs B 20 pasa

VYwmenbmutcs B 40 pasa

N3 xakoro Marepuana u3roToBistoT crimpanu TOH?
Huxkennna

Bonbsdppam

ManranuHa

Kakoit n3 nepedncieHHbIX MaTepUaIoB UCIOIb3YETCS B KaueCTBE HAIIOJHUTEINS B
TOHax?

CTEeKJI0BOJIOKHO

dapdop

Cmrona

Oxuch Maruus

Kak 3aBUCHT MOIIIHOCTh HarpeBartess OT MPUIIOKEHHOTO HAIPSIAKEHNS ?
P=U"2/I

P=I/1

P=1/U

P=I/U

Ha ocHOBaHMU KaKkoro 3aKoHa ONPEACNSIOT yACTbHYIO MOBEPXHOCTHYIO MOITHOCTh
HarpeBartess MpH JIYyIUCTOM TerooomeHe?

Credana-bonpimana

[Hoxyp-Hukomaenko

HeroTona-lBanosa

['op6auéBa-bpexnena

B kakux enuHHIIAX U3MEPAETCS yAeIbHAs TETUIOEMKOCTD
kJ[x/(xr-Tpam)
M/MUH

M/KT
B1/H

B kakux enuHHUIIAX H3MEPSETCS TIOTHOCTh TOKa?
A/MN2

A

B/cMm

B1/xm
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KaxkoBbI ipesiesibl 4aCTOThI YIABTPa3BYKOBBIX YCTAHOBOK?
Ot120-103 10 1010 I'rx

o 16 I'ng

J1lo 100 I'1x

o 1000 I'ng

JUJist 4ero NpuMEHsII0T MArHUTHYI0 00pabOTKY BOJIbI?
JIns1 yMEHBIIEHUS HAKUTIH

Jlnst o6e33apakuBaHus

Jns noseiienus pH Bozel

Jnsa ymensiienust pH Boabl

JI1s1 yero NpuUMEHSIIOT JIEKTPOAKTUBATOP BOJbI?
Jns usmenenust pH u OBII Boabl

JI71 n'3BMEHEHUs TeMITEpATyPhl BObI

J11st ”BMEHEHUS 1IBETa BOJIbI

JI71s1 yero UCNoab3yrT 030HATOP?

JIns mony4deHus o30Ha

JIs1 OTIyTrMBaHUs KPBIC HA 3€PHOXPAHUIIUIIIAX
J11st ”BMEHEHUSI CBOMCTB BO/IbI

Uemy paBHa pacu€THasi MOILIHOCTb 3JIEKTPOHArpeBaTEIbHOIO YCTPOMCTBA €CIU
noJyie3Hass MomHocTh Pmon=500 BT, a xko3duimeHT y4uTHIBAIOIIUA MOTEPU B
ANEKTPUUYECKUX U TEXHOJIOTHUYECKUX JIEMEHTaX YCTaHOBKHU n paBeH 0,857

588 Bt

1000 Bt

2000 Bt

3000 Bt

Uemy paBHa pacu€THasi MOIIHOCTb 3JIEKTPOHArpeBaTEIbHOIO YCTPOMCTBA €Ciu
noJsie3Hast MomHOCTh Pron=600 Bt, a xoaddummenT yduTpiBaOmuii MOTEPHU B
ANEKTPUUYECKUX U TEXHOJIOTUUECKUX 3JIEMEHTaX YCTaHOBKHU n paBeH 0,857

705 Bt

1700 Bt

2500 Bt

4000 Bt

UeMmy paBHa pacy€THass MOIIHOCTH JJIEKTPOHATPEBATEIBHOTO YCTPOWCTBA €CIIH
noJsie3Hass MomHOCTh Pron=700 Brt, a xoaddummenT yduThiBaOmuii MOTEPH B
ANEKTPUYECKUX U TEXHOJIOTHUYECKHUX AJIEMEHTAX YCTAHOBKH h paBeH 0,857

823 Bt

10 Bt

200 Bt
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3050 Bt

Yemy paBHa pacy€THas MOIIHOCTb 3JEKTPOHArpEBATEIbHOIO YCTPOMICTBA €CIIH
nosie3Hass MomHocTh Pnon=800 Brt, a xoadduLMEeHT y4dUTHIBAIOIIMNA MOTEPHU B
ANEKTPUYECKUX U TEXHOJIOTHUYECKUX JIEMEHTaX YCTaHOBKHU n paBeH 0,857

941 Bt

2100 Bt

200 Bt

300 Br

B kakoif cpene ycraHoBuBmiasics temnepatrypa TOHa Oyner naubGombinas npu
HEU3MEHHOM HANPSIKECHUU MUTAHUSA?

HenonsuxHbli BO31yX

[Totox BO3myXa

[Iporounas Bona

Henporounas Boxa

Kak wu3MeHUTCS MOIIHOCTb, MOTpedssieMas TpeMsl HarpeBaresiMu, IpHU
NEPEKIIIOUECHUH €T0 cO "3Be3bl" HA "TpeyronbHUK"?

VYBenuuutca B 3 paza

VYBenuuutcs B 10 pa3

VYBenuuutcs B 20 pa3

Ywmenbiurces B 10 pas

Kak wu3MeHUTCS MOIIHOCTh, TMOTpedssieMass TpeMs HarpeBareisiMu, IpHU
YBEJIMYEHUHU UX JUIMHBI B 2 pa3a U HEM3MEHHOM HaIpsSy)KEHUU TUTaAHUSA ?
YMeHbIIHTCS B 2 pa3a

VBenuutes B 10 pa3

VYBenuuurcs B 20 pa3

YMenbiuTes B 9 pas

Kak u3MeHUTCS MOITHOCTh HAarpeBaTesl Py YBEJIMUEHUH €T0 TUaMeTpa B 2 pa3a u
HEU3MEHHOM HANPSHKEHUU MUTAaHUS ?

VBenuuurcd B 4 pasa

YMmenbmnTes B 10 pa3

VYBenuutes B 9 pas

YBenuurcs B 10 pa3

Kak w3MeHUTCS MOIIHOCTH, TOTpedisieMass HarpeBareiieM, IMPU YBEIUYCHHUH
MOABOJANMOTO HaIpsiKeHus B 2 paza’?

YBenuuutca B 4 paza

YBenuuutca B 6 pa3

Ymenbmurcs B 6 pa3

YMenbmurcs B 8 pa3
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Kak u3MeHuTCs MOLIHOCTB, MOTpeOsieMas JIEKTPOAHBIM BOJOHArPEBATENIEM, IPH
MOBBIIIEHUHN TeMInepaTrypbl Boasl oT 20 1o 100C?

YBenuuutca B 3 paza

YBenuuutcd B 6 pa3

YBenuuutcs B 10 pa3

Ymenbmurcs B 6 pa3

Kak wu3MeHUTCSs MOIIMHOCTh AJIEMEHTHOrO BOJOHArpeBaTessi, COCIUHEHHOTO
"3Be3non", mpu oOphIBe 0THOU (pazb1?

YMenburces B 2 pasa

YBenuuutca B 4 paza

YMenburcs B 4 pasa

Ywmenbiures B 10 pa3

Korpa snexkTpoiHblil mapoBoi KOTEN MOTPeOIIIeT HauOOIBITYIO0 MOIIIHOCTH?
B nepuon MHTEHCHBHOTO MapooOpa3zoBaHus

B MOMeHT BBOJIa B AKCILTyaTallNIO

B MoMeHT oTkiIr0ueHUs

Ha xonoctom xomy

Kak wu3MeHuTCSs yIeiapbHOE CONPOTUBICHHE BOABI TIPU TMOBBIIIEHUU €€
temnepatypsl ot 20 7o 100C?

YMmeHbmurces B 5 pas

YBenuuurcs B 6 pa3

VYBenuuutcs B 10 pa3

YMmenbmmtes B 10 pa3

Kak wu3MeHUTCS MOIIHOCTh DSJIEMEHTHOTO BOJIOHArpeBaTeNsi, COEIUHEHHOTO
"TpeyroiabHUKOM", P 0OpPBIBE OTHOH (ha3bI?

YMenbnTcs B 3 paza

VYBenuuurcs B 10 pa3

YMenbmuTcs 6 pa3z

YMmenbmntes B 10 pa3

Kak 3aBUCHT MOIIIHOCTB JIYYHCTOTO OTOKA OT TEMIIEPATYPbI U3IIydaTess?
P=T"4
P=T"5
P=T"6
P=T"7

Kak wu3MeHHTCS MOIIHOCTP B 3JJIEMEHTHOM BOJIOHArpeBaTese, COCIMHEHHOM
"TpeyroJibHUKOM", Ipu nieperopannu ogHoro TOHa?

YMenbiuTcs Ha 1/3

Ymenbmurces B 3 pasa
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VYBenuuutca B 3 paza
Yeenuuutcs B 10 pa3

YKaxxuTe eAUHUILY U3MEPEHUSI TEPMUUYECKOTO COMPOTUBIICHHUS ?
rpaj/Br

Bt/m

Mm/c

kB1/4

Kak  wu3menutrcs  pabora  BKIIOYEHHOH B  aBTOMAaTHYECKOM  PEXHUME
ANEKTpOoKaToOpu(epHON YCTAaHOBKH MPU 0OPBIBE OJHOMU (pa3bl HA BBOJIE?
OTKIIFOUEHUE YCTAHOBKH 3aILUTOM AJIEKTPOABUTATENS

He usmenurcs

Ileperopur TOH

YcraHoBKa B30pBETCS

Kak ynenpHOe conpoTuBIIeHHE BOABI 3aBUCUT OT TeMIIepaTyphl?
p=1/T

p=1/1

p=1/U

p=1/P

Kak u3MEHHMTCSs MONIIHOCTH 3JICKTPOJHOIO BOJIOHArpeBaTEIsl NpPU 3aKUIIAHUHU
BOJIBI?

VYMeHbIIUTCS

VBenuuurtcs

He u3menutcs

Pe3ko yBenmuurcs

KakoBbl mnpuuuMHBI BBIXOJA W3 CTPOS DJIEMEHTHBIX BOJIOHArpeBarelie Ipu
BKJIIOYEHUH B CETH 0€3 BOIBI?

VMmensmaercs temrooTaada TOH

KopoTtkoe 3ambikanue

[IpyunH HET. DJIeMEHTHBIE BOJOHATPEBATEIN HE BBIXOIST U3 CTPOS
YBenuuuBaeTcs moTpedisieMass MOIIHOCTh

Kax n3menutcs momuocts P u Temnepatypa T HarpeBaTenei snekTpokanopudepa
[IPU OCTAHOBKE BEHTUJIATOpA?

P ve usmennrcs, a T yBenmnuurcs

P u T yBennuurcs

P u T ne n3menstca

P yBenuuutcsd, a T HEe n3MeHUTCA
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Yro gBisieTcsl IPUUMHOM BBIXOJA U3 CTPOS 3JIEKTPOKaIOpU(EpHOIl yCTAHOBKHU MPHU
OCTaHOBKE BEHTHUJIATOpA?

YMenbiienue temooraaun TOH

YBennuenue reroornaun TOH

Kopotkoe 3ambikanue

VYBenuuenue notpedsieMoil MOIHOCTH

Kakue nHarpeBarenu HauOosee IIMPOKO HMCIOIB3YIOT AJIi 000rpeBa BO3]yXa B
MJIEHOYHBIX TeIUInIax?

Harpesarenbnblie npoBoza

OnexTpokanopudeps

BonbdpamoByro npoBosiky

AcdanbrobeToHHBIE OJIOKH

KakoBbl 3Ha4eHHs YacTOThHI, MCIOJIB3YEeMOW B YCTAHOBKAaX JHUAJIEKTPUUYECKOTO
Harpesa’?

JlecsiTKU ¥ COTHH Merarepil

50T

100 I'

1000 I'y

Omnpenennure 4acTOTy BpaIICHHUS BEHTWIATOpA Kajmopuedpa, eciu O0e3pa3MepHbIi
koaddurment A = 10000, a Ne BeHTHIISITOpA 5

2000 o6/mun

1000 06/Mun

3000 o6/muH

500 o6/mMunH

Ctpykrypa pedepara:

1) TUTYNIBHBIH JTUCT;

2) TutaH paboTHI C YKa3aHHEM CTPAaHHUI KXKIOTO BOIpOca, MMOABOIpoca (ITyHKTa);

3) BBeIcHUE;

4) TeKCTOBOE W3JIOKEHUE MaTepuaia, pa30MTOe Ha BOIPOCHI H ITOJBOIIPOCHI
(MTyHKTBI, TOJNYHKTBI) C HEOOXOJWMBIMH CCHUIKAMH HAa HCTOYHUKH,
UCTIOJIH30BaHHBIC aBTOPOM;

5) 3akirtoueHUeE;

6) CIICOK  MCTIOJIb30BAHHOW  JTUTEPATYPBL;IPUIIOKCHHS, KOTOPBIE COCTOST U3
TaONuI, JauarpammMm, rpadHUKOB, PHCYHKOB, cxeM (HeoOs3aTeibHas 4YacTh
pedepara). [IpwiokeHHs pacmojararoTcs IOCIEA0BATEIbHO, COMIACHO
3aroJIOBKaM, OTPAKAIOIIUM HX COJICpPIKaHUE.

Tembl pedepaToB:
28



©ONO U WM

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.

26.
217.
28.
29.
30.

Hcnonw3oBanue ynbTpa3Byka B repepadaThIBAIOIIUNX TEXHOIOTUAX
arponpOMBIIIICHHOTO KOMILJIEKCA.

Hcnonw3oBanue ynbTpa3zByka npu oOpabOTKHU CEMSIH.
Hcnonw3oBanue ynbTpa3Byka B OMOJIOTHYECKON 3aIIUTE PACTCHUH.
DIIEKTPO3EPHOOUUCTUTEIbHBIE MAIIIMHBI.

Teopust 7IEKTPUUECKOTO HarpeBa U COCOOBI €T0 OCYIIECTBICHUS.
Ucnonb3zoBanue MK HarpeBa B CEIbCKOM XO3SICTBE.
Hcnonp3oBanne BY Harpesa B CEMBbCKOM XO3AMCTBE.

OCHOBHBIE TEXHOJIOTHYECKHUE TIPOLIECCHI CETBCKOXO3SIICTBEHHOTO
MIPOM3BOJICTBA, UCIIOIB3YIOLINAE O30H.

Hanpanenusi coBepiiieHCTBOBAHHSI 030HATOPOB.

TernnoBbie NPOLIECCHI B 3JIEKTPOO30HATOPE.

Hcnonb3oBaHre 030Ha B MUEIOBOJICTBE.

Hcnonb3oBaHre 030Ha B pACTEHUEBOCTBE.

Hcnonb3oBaHue 030Ha B )KUBOTHOBO/ICTBE.

BapOGoTtupoBanue BoJIbI 030HOM.

Cy1iecTByONME KOHCTPYKIIMU 030HATOPOB.

CylecTBYONIME KOHCTPYKIMH AJIEKTPOAKTUBATOPOB BO/IHI.
CBolicTBa AIEKTPOAKTUBUPOBAHHBIX PACTBOPOB.

OCHOBHBIE TEXHOJOTMYECKHUE MPOLIECCHI CETLCKOX035IMCTBEHHOTO
IIPOU3BOJCTBA, HCIIOJIb3YIOLIUE IEKTPOAKTUBUPOBAHHBIE PACTBOPHI.
Hcnonp3oBaHue 31€KTPOAKTUBUPOBAHHOW BOJIBI B MYETIOBOJICTBE.
Hcnonp3oBaHue 31€KTPOAKTUBUPOBAHHOW BOJIBI B PACTEHUEBOJICTBE.
Hcnonp30BaHue 31€KTPOAKTUBUPOBAHHOW BOJIBI B )KUBOTHOBOJICTBE.
Teopust 37IEKTPOIUTUYECKON TUCCOLIMALIUH.

DJIEKTPOAUATIN3HBIE YCTAHOBKH.

BosneiicTBre Ha Ononorndeckiue 00OBEKTHI JTA3EPHBIM U3ITYYCHHUEM.
DIEeKTPOTEXHOJIOTHYECKHUE CITOCOOBI TTPEAIIOCEBHON 00pabOTKH CeMSH
CEJIbCKOXO3SMCTBEHHBIX PACTCHUN.

DIEeKTpOa’po30JIbHbIE YCTAHOBKH.

DNEKTPOMArHUTHOE BO3JICHCTBHE HA OMOIOTUYECKUE OOHEKTHI.
OnemeHTt llenbThe.

Hcnonb3oBanre HHAYKIUOHHBIX YCTAHOBOK B CEJILCKOM XO3SMCTBE.
Hctopust pa3BUTHS 3IEKTPOTEXHOJIOTUHU.

Jna npomescymounozo xkoumpoas (YK-1CnocoOeH OCYIIECTBIISATh IOKCK,

KPUTHYCCKUA aHaIW3 M CHHTE3 MH(MOPMAIVH, NPUMEHATh CUCTEMHBIA TTOIXOJ JIJIs
pelleHNs TOCTAaBICHHBIX 3a/1a4)

Bomnpocs! k 3a4ery:

1.
2.

Teopust 3EKTPUIECKOTO HarpeBa 1 CrocoObl €r0 OCYIIECTBICHHUS.

OcHOBHBIE TEXHOJIOTHYECKHUE MPOIECCHI CeITbCKOXO03SMCTBEHHOTO
MIPOU3BO/ICTBA, UCIIOJIb3YIOIIHE O30H.

Cy1iiecTByOIIME KOHCTPYKIIMU 030HATOPA.
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12.
13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

23.

24,
25.
26.
217.
28.
29.
30.

0.

HamnpaBiienne coBepiIeHCTBOBAHUS AIEKTPOO30HATOPOB.
DIIEKTPOa’PO30JbHBIE YCTAHOBKHU.

Teopust IIEKTPOIUTUYECKON TUCCOLIMALINH.

DIIEKTPOIH3.

DNEeKTpOANaIN3HbIE YCTAHOBKHU.

Mertonuka pacu€ra 3IEKTPOAUAIU3HBIX YCTAHOBOK.

Metonuka pacuéra dIeKTpoKaiopu(epHBIX YCTAHOBOK JJIA CO3JaHUs
MUKPOKJIMMATa B )KUBOTHOBOIUYECKUX MOMEIICHUSX.

BozaeiicTBre Ha 6MOIOTHYECKHE 0OBEKTHI JTa3€PHBIM U3TYUYEHUEM.
[IpuMeHeHUE ANEKTPOAKTUBUPOBAHHBIX PACTBOPOB B CEJILCKOM XO35MCTBE.
[IpennoceBHast 00paboTKa CEMSH CEJIbCKOXO3SUCTBEHHBIX PACTEHHUH ¢
NOMOIIBIO AJEKTPOTEXHOJIOTNUECKUX METOIOB.

DIEKTPOTEXHOIOTUYECKOE o0e33apakrBaHUe CEIBCKOXO03ICTBEHHBIX
IPOJYKTOB U OOBEKTOB.

boprba ¢ COpHOI pacCTUTENBHOCTHIO M HACEKOMBIMH  BpPEIUTEISIMU
ANEKTPOPU3NIECKUMU METOIAMH.

CrniocoObl oJTy4eHHus YIbTpa3BYyKa.

Pacnpoctpanenne ynpTpa3Byka B pa3IM4HbIX CpEAaXx.

XapakTtep nposiBieHus: 3QPEKTOB YIbTpa3ByKa.

BozaeiicTBue ynpTpa3Byka Ha OMOJIOTUYECKUE CUCTEMBI.

Wcnonb3oBanue  ynpTpa3Byka B mepepadaThiBAOMIUX  TEXHOJIOTHSAX
arpoIpOMBIIIJIEHHOIO KOMILIEKCA.

Hcnonb3oBaHue  O30HOTOPOB B MepepadaThIBAIOMIMX  TEXHOJOTHSIX
arpoIpPOMBIIIJIEHHOTO KOMILIEKCA.

Hcnonb3oBaHue 3IEKTPOAKTUBATOPOB B MepepadaThIBAIONIUX TEXHOIOTHUSX
arpoIpOMBIIIJIEHHOTO0 KOMILIEKCA.

Hcnonp3oBaHue 030HOTOPOB B OTPACIIH MMUETIOBOACTBA arpONPOMBIIUIEHHOT O
KOMILIIEKCA.

Hcnonb3oBaHue 3JIEKTPOAKTUBATOPOBIIPH OOPHOE C COPHSIKAMH.
Hcnonp3oBaHue 31€KTPOAKTUBATOPOBIIPU BhIPAIIMBAHUH PACTCHUM.
Hcnonb3oBaHue 3JIEKTPOAKTUBATOPOB B MMUEIIOBOJICTBE.

[Tpunaun padoTsl anemenTa llenbroe.

DNEKTPOMArHUTHOE CTUMYJIUPOBAHHUE CEMSIH.

BnusiHue 31eKTpoMarHuTHOTO TOJIs1 HA MHTEHCUBHOCTD POCTA PAaCTEHUM.
VYcTraHOBKM ISl TPEANOCEBHOM MOJATOTOBKH CEMSIH 3€PHOBBIX KYJIBTYD
METOZOM ONTHYECKOTO U3ITyYEHHUS.

IIpakTH4Yeckue 3aJaHuA IJI5 3a4€Ta

3aganue 1

ITo MCXOJTHBIM JJAaHHBIM PACCUUTANTE MOIIHOCTD 3JIEKTpoKaiopudepa

[TomemeHue N, To Vo, H, Tg, | Tu, o, M,

mron | Hm? | °C | °C kJIx/(M3-°C) KT

KopoBHuk 150 18 400 | 16 | -26 2,7 200
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3aganue 2

ITo MCXOTHBIM TAaHHBIM PACCUUTANUTE MOIIHOCTD dJIEKTpOoKaiopudepa

ITomenienue N, ron Vo, H, T, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 200 15 700 14 | -25 3,0 300
3ananue 3
ITo uCXOTHBIM TAaHHBIM PACCUUTANTE MOIIHOCTH dJIEKTpoKatopudepa
ITomenienue N, rox Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 100 16 600 15 | -21 3,1 400
3ananue 4
ITo MCXOTHBIM JaHHBIM PACCYUTANTE MOITHOCTH JIEKTpoKagopudepa
ITomenienue N, roxa Vo, H, Tg, | Th, Jo, M,
mYron | Hm? | °C | °C | xJlx/(m3-°C) KT
KopoBHuk 300 18 400 12 | -23 2,8 200
3ananue 5
ITo MCXOTHBIM JTAaHHBIM PACCUYNUTANTE MOIIIHOCTD dJIEKTpOoKaIopudepa
[Tomemienne N, ron Vo, H, Tg, | Ty, Jo, M,
mron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 175 16 700 14 | -18 2,7 300
3ananue 6
ITo MCXOTHBIM TAaHHBIM PACCUYMTANTE MOIIHOCTD dJIEKTpOoKaIopudepa
[Tomemienue N, ron Vo, H, Tg, | Ty, Jo, M,
mM¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 225 15 600 15 | -20 2,8 400
3ananue 7
ITo MCXOTHBIM JTAaHHBIM PACCUYMTANUTE MOIIHOCTD dJIEKTpOoKaIopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 180 15 600 16 | -21 2,7 200
3aganue 8
ITo MCXOTHBIM JTAHHBIM PACCUYMTANWTE MOIIHOCTD dJICKTpOoKaIoprdepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C kJIx/(M3-°C) KT
KopoBHauk 220 18 400 | 12 | -22 3,1 300
3aganue 9

[To UCXOIHBIM JaHHBIM PACCUUTANUTE MOIIHOCTD 3JIEKTpoKaopudepa
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ITomenienue N, ron Vo, H, T, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHauk 190 16 700 16 | -23 3,0 400
3ananue 10
ITo MCXOTHBIM JAaHHBIM PACCUUTANUTE MOIIHOCTD dJIeKTpoKantopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 100 15 700 14 | -24 3,3 200
3ananue 11
ITo MCXOTHBIM JAHHBIM PACCYUTANTE MOITHOCTH JIEKTpOKagopudepa
[Tomemienne N, rox Vo, H, Tg, | Ty, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 250 16 400 15 | -25 3,0 300
3apanue 12
ITo MCXOTHBIM JaHHBIM PACCYUTANTE MOITHOCTH JIEKTpoKagopudepa
ITomenienue N, roxa Vo, H, Tg, | Th, Jo, M,
mYron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 200 600 16 | -26 2,7 400
3apanmne 13
ITo MCXOTHBIM JTAaHHBIM PACCUMTANTE MOIIHOCTH dJIeKTpoKatopudepa
[Tomemienue N, ron Vo, H, Tg, | Ty, Jo, M,
mM¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 110 18 700 16 | -15 2,8 200
3apanue 14
ITo MCXOTHBIM JTAaHHBIM PACCUYMTANUTE MOIIHOCTD dJIEKTpOoKaIopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 250 16 600 14 | -16 3,0 300
3aganmue 15
ITo MCXOTHBIM JTAHHBIM PACCUYMTANWTE MOIIHOCTD dJICKTpOoKaIoprdepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C kJIx/(M3-°C) KT
KopoBHauk 180 18 700 | 12 | -17 3,1 400
3ananue 16

[To UCXOIHBIM JaHHBIM PACCUUTANUTE MOIIHOCTD 3JIEKTpoKaopudepa
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ITomenienue N, ron Vo, H, T, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHauk 240 15 400 15 | -18 3,3 200
3ananue 17
ITo MCXOJTHBIM TAaHHBIM PACCUMTANUTE MOIIHOCTD dJIEKTpOKaiopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 220 16 600 16 | -19 2,7 300
3ananue 18
ITo MCXOTHBIM JAHHBIM PACCYUTANTE MOITHOCTH JIEKTpOKagopudepa
[Tomemienne N, rox Vo, H, Tg, | Ty, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 150 15 700 12 | -20 2,8 400
3ananue 19
ITo MCXOTHBIM JaHHBIM PACCYUTANTE MOITHOCTH JIEKTpoKagopudepa
ITomenienue N, roxa Vo, H, Tg, | Th, Jo, M,
mYron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 125 18 400 14 | -21 3,0 200
3apanmue 20
ITo MCXOTHBIM JTAaHHBIM PACCUUTANTE MOIIHOCTH dJIeKTpoKatopudepa
[Tomemienue N, ron Vo, H, Tg, | Ty, Jo, M,
mM¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 100 16 600 16 | -22 3,1 300
3apanne 21
ITo MCXOTHBIM JTAaHHBIM PACCUYMTANUTE MOIIHOCTD dJIEKTpOoKaIopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 200 16 700 15 | -23 3,3 400
3aganue 22
ITo MCXOTHBIM JTAHHBIM PACCUYMTANWTE MOIIHOCTD dJICKTpOoKaIoprdepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C kJIx/(M3-°C) KT
KopoBHuk 180 18 400 12 | -24 2,7 200
3aganue 23

[To UCXOIHBIM JaHHBIM PACCUUTANUTE MOIIHOCTD 3JIEKTpoKaopudepa
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ITomenienue N, ron Vo, H, T, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHauk 190 15 600 15 | -25 2,8 300
3ananue 24
ITo MCXOJTHBIM TAaHHBIM PACCUMTANUTE MOIIHOCTD dJIEKTpOKaiopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 16 700 14 | -10 3,0 400
3ananue 25
ITo MCXOTHBIM JAHHBIM PACCYUTANTE MOITHOCTH JIEKTpOKagopudepa
[Tomemienne N, rox Vo, H, Tg, | Ty, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 150 15 400 16 | -11 3,1 200
3apanue 26
ITo MCXOTHBIM JaHHBIM PACCYUTANTE MOITHOCTH JIEKTpoKagopudepa
ITomenienue N, roxa Vo, H, Tg, | Th, Jo, M,
mYron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 100 18 600 15 | -12 3,3 300
3ananue 27
ITo MCXOTHBIM JAHHBIM PACCUMTANUTE MOIIHOCTD dJIeKTpoKantopudepa
[Tomemienue N, ron Vo, H, Tg, | Ty, Jo, M,
mM¥ron | Hm? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 200 15 700 16 | -13 2,7 400
3aganue 28
ITo MCXOTHBIM JTAaHHBIM PACCUYMTANUTE MOIIHOCTD dJIEKTpOoKaIopudepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | H/m? | °C | °C | xJx/(m3-°C) KT
KopoBHuk 250 16 400 12 | -14 2,8 200
3aganue 29
ITo MCXOTHBIM JTAHHBIM PACCUYMTANWTE MOIIHOCTD dJICKTpOoKaIoprdepa
ITomenienue N, ron Vo, H, Tg, | Th, Jo, M,
m¥ron | Hm? | °C | °C kJIx/(M3-°C) KT
KopoBHauk 180 18 600 | 14 | -15 3,0 300
3ananue 30

ITo MCXOaHBIM TaHHBIM PACCUUTANTE MOIIHOCTH dJIEKTpoKagopudepa
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ITomemmenune N, ron Vo, H, Tg, | Ty, Jo, M,

m¥ron | Hm? | °C | °C | xJx/(m3-°C) KT

KopoBHuk 160 16 /700 | 15 | -20 3,3 400

Jnsa npomescymounozo konmponas (OIIK-5I0ToB K yyacTHIO B MPOBEICHUM

AKCHEPUMEHTAIBHBIX MCCIEIOBAHUNA B MPO(GECCHOHAILHOW AesTeabHOCTH, OIIK-7.
CrocoOeH MTOHMMATH MMPUHIUIIBL pa6OTI)I COBPCMCHHBIX TEXHOJIOTHMH W HCIIOJH30BaTh UX JIIs

pelenus 3a1a4 NpoQecCHOHATbHOM IeSTeTbHOCTH )

19.

20.
21.
22.
23.
24,
25.
26.
27.
28.

Bomnpocs! k 3a4ery:
Hcnions3oBanue UK-uznyuenus IS oborpena MOJIOJHSKA
CEITbCKOXO03IMCTBEHHBIX KUBOTHBIX
N3menenne OBII Bojbl pu AradparMEHHOM 31€KTPOIU3E BOIBI.
[IpoTouHbIE PIEKTPOAKTUBATOPHI BOJBI. Y CTPOUCTBO, MPUHIIUIT PAOOTHI.
JIucCKpeTHBIE IIEKTPOAKTUBATOPHI BOJBI. Y CTPOMCTBO, TPUHITUIT PAOOTHI.
O3zonatopsl 6apbepHOro THNA. KOHCTPYKITUS, MPUHIIMAI pabOThI, JOCTOMHCTBA
Y HEJIOCTATKHU.
Hcnonb3oBaHue CBETOUOHOTO OCBEIICHUS B TEILIUIIAX.
DIIEKTPOCOPTUPOBAHUE 3€PHA.
DIEeKTpOpPacCOICHUE 3aCOJIEHHBIX MOYB.
O¢pdexr FOTkuHa. Micnonb30BaHNE B CEIBCKOM XO3SMCTBE.
Crepuanu3anus o4yB B NapHUKAX U TEIIULAX.
MarunutHast 00paboTKa BOJIBI.
DneKkTpooOorpeBaeMble MOJBI JIJIs1 CENBCKOX03IMCTBEHHBIX dKUBOTHBIX.
DIEKTPONOAOTPEB 3aUIUIIEHHOTO IPYHTA.
DnekTpokanopudepHas ycTaHOBKA. Y CTPOUCTBO, MPUHIIHUI pabOTHI.
DJIEKTPUUECKUM HArPEB BO/IBI.
Hcnonb3oBanue ynbTpadroieTOBIX U HH(PPAKPACHBIX U3ITYYCHUS.
Hcnonp3oBaHue 3HEPIUU ONTHYECKOTO U3IYyUYEHHS B CETbCKOM XO3SIMCTBE.
DNEKTPOTEXHOJIOTUS U TEpPCIEeKTUBbl €€ KCIOJb30BAHUS B CEIbCKOM
XO35MCTBE.
OCHOBHBIC HaIpaBICHUS W OCOOCHHOCTH TPUMEHEHHUS DJICKTPUUECKOM
SHEPIUHU B CEJIBCKOM XO3SMCTBE.
Crioco06s1 3apsiaku yacTull. KOpoHHBIN pa3psii v ero XapakTePUCTHUKA.
O6paboTKka MaTEpPHAIOB U IPOAYKTOB DIIEKTPUIECKUM TOKOM.
DneKkTpoTepMoo0paboTKa rpyObIX KOPMOB.
Dnektpodopes.
[IpuMeHeHue ANEKTPUUYECKHUX MOJEH BHICOKOTO HAIIPSIKEHUS.
[IprMeHeHnE MarHUHBIX MOJIEN B CEIBCKOM XO3SIUCTBE.
DNeKTpOMeNInopanus NOuBbl.
NMnynbcHbIE TOKH B BETEpUHAPUH.
Hcnonb3oBaHne 3IEKTPOMArHUTHBIX TOJIEM CBEPXBBICOKOM YacTOThI B
CEIIbCKOM XO3SIMCTBE.
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29. DnekTpoduznueckue METOAbl TMPU OXJAXKIECHUU CEIhCKOXO3SIICTBEHHOM
MPOIYKITUU U €€ XpaHEHUH.
30. DnexTpodusznueckre METOIbl OUUCTKH BOJOMPOBOIHBIX TPYO.

IIpakTnyeckue 3aganus 1Jis 3a4éTa

Bapmuanr 1

[lo “CXOIHBIM TaHHBIM PACCUMTANUTE MOILIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUWJISITOP JUIsl HETO

ITomemenue N, rox Vo, H, Tg, | Tu, dJo, M,

mron | H/m? | °C | °C | xJx/(m3°C) | kr

[Ituunuk 3000 0,4 600 10 | -15 2,2 1,5
Bapuanr 2

[1o “CXOIHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH dJIeKTpoKajopudepa u BrIOEpUTE
BEHTUWJIATOP AJISI HETO

[MomernieHue N, rox Vo, H, Ts, | Tn, do, M,

mYron | H/m? | °C | °C | xJx/(M3°C) | xr

[Itnunuk 4000 0,6 700 12 | -16 2,4 1,6
Bapuant 3

[To “cXOMHBIM TaHHBIM pacCUMTAWTE MOIIHOCTH 3JIEKTpoKanopudepa u BriOepuTe
BEHTWISITOP JJISI HETO

[Tomemienne N, ron Vo, H, Tg, | T, o, M,

mron | Hm? | °C | °C | xJx/(M3°C) | xr

[ITuunuk 5000 0,4 600 13 | -17 2,5 1,7
BapuanT 4

[To “CcXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH 3JIEKTpoKamopudepa u BeIOEpUTE
BEHTUJISITOP JUJIsL HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,

mM¥ron | H/m? | °C | °C | xIx/(m3°C) | kr

[Itnunuk 6000 0,6 700 14 | -18 2,7 1,5
Bapuanr 5

[To UCXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH dJIEKTpoKamopudepa u BeIOEpUTE
BEHTWJISATOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,
mYron | Hm? | °C | °C kJx/(m3-°C) KT
[Itnunuk 7000 0,4 600 10 | -19 2,8 1,6
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Bapuanr 6

[lo “CXOHBIM TaHHBIM PACCUMTANWTE MOILIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUJISITOP JUIsl HETO

ITomemmenune N, ron Vo, H, Tg, | T, Jo, M,

mYron | H/m? | °C | °C | xJIx/(M3°C) | xr

[TTruunux 8000 0,6 600 12 | -20 2,7 1,7
Bapuanr 7

[lo “CXOHBIM TaHHBIM PACCUMTANUTE MOIIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUWJISITOP JJISl HETO

[TomernieHue N, rox Vo, H, Ts, | Tn, do, M,

miron | Hm? | °C | °C | xJx/(m3°C) | kr

[ITuunuk 9000 0,5 600 13 | -21 2,8 1,5
Bapmuanr 8

[lo “CXOIHBIM TaHHBIM PAacCUMTANUTE MOIIHOCTH dJEKTpoKajgopudepa u BoIOEpUTE
BEHTUWJISATOP JJISI HETO

[Tomemienne N, roxa Vo, H, Tg, | Th, Jo, M,

mYron | H/m? | °C | °C | xIx/(M3°C) | xr

[ITuunnk 10000 0,6 500 14 | -22 2,2 1,6
Bapuant 9

[lo “CcXOMHBIM TaHHBIM pacCUMTAWTE MOIIHOCTH 3JIEKTpoKanopudepa u BriOepuTe
BEHTWJISITOP JJISI HETO

[Tomemienue N, ron Vo, H, Tg, | T, o, M,

mM¥ron | H/m? | °C | °C | xIx/(m*°C) | kr

[Itnunuk 3000 0,4 600 13 | -23 2,5 1,7
Bapuant 10

[To “CcXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH 3JIEKTpoKamopudepa u BrIOEpUTE
BEHTUWJISITOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,

mM¥ron | H/m? | °C | °C | xIx/(m3°C) | kr

[Itnunuk 4000 0,5 700 14 | -24 2.4 1,5
Bapuant 11

[To UCXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH dJIEKTpoKamopudepa u BeIOEpUTE
BEHTWJISATOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,
mYron | Hm? | °C | °C kJx/(m3-°C) KT
[ITrnynuk 5000 0,6 500 10 | -25 2,2 1,6
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Bapuanr 12

[lo “CXOHBIM TaHHBIM PACCUMTANWTE MOILIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUJISITOP JUIsl HETO

ITomemmenune N, ron Vo, H, Tg, | T, Jo, M,

mYron | H/m? | °C | °C | xJIx/(M3°C) | xr

[TTruunux 6000 0,4 600 12 | -15 2,8 1,7
Bapmuanr 13

[lo “CXOHBIM TaHHBIM PACCUMTANUTE MOIIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUWJISITOP JJISl HETO

ITomemenue N, rox Vo, H, Tg, | Tu, do, M,

miron | Hm? | °C | °C | xJx/(m3°C) | kr

[ITuunuk 7000 0,5 700 13 | -16 2,5 1,5
Bapmuanr 14

[lo “CXOIHBIM TaHHBIM PAacCUMTANUTE MOIIHOCTH dJEKTpoKajgopudepa u BoIOEpUTE
BEHTUWJISATOP JJISI HETO

[Tomemienne N, roxa Vo, H, Tg, | Th, Jo, M,

mYron | H/m? | °C | °C | xIx/(M3°C) | xr

[ITuunnk 8000 0,6 500 14 | -17 2,4 1,6
Bapuanrt 15

[lo “CcXOMHBIM TaHHBIM pacCUMTAWTE MOIIHOCTH 3JIEKTpoKanopudepa u BriOepuTe
BEHTWJISITOP JJISI HETO

[Tomemienue N, ron Vo, H, Tg, | T, o, M,

mM¥ron | H/m? | °C | °C | xIx/(m*°C) | kr

[Itnunuk 9000 0,4 600 13 | -18 2,7 1,7
Bapuaur 16

[To “CcXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH 3JIEKTpoKamopudepa u BrIOEpUTE
BEHTUWJISITOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,

mM¥ron | H/m? | °C | °C | xIx/(m3°C) | kr

[Itnunuk 10000 0,5 700 12 | -19 2,8 1,5
Bapuanr 17

[To UCXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH dJIEKTpoKamopudepa u BeIOEpUTE
BEHTWJISATOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,
mYron | Hm? | °C | °C kJx/(m3-°C) KT
[ITrnynuk 3000 0,6 500 10 | -20 2,5 1,6
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Bapmuanr 18

[lo “CXOHBIM TaHHBIM PACCUMTANWTE MOILIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUJISITOP JUIsl HETO

ITomemmenune N, ron Vo, H, Tg, | T, Jo, M,

mYron | H/m? | °C | °C | xJIx/(M3°C) | xr

[TTruunux 4000 0,4 600 12 | -21 2,2 1,7
Bapmuanr 19

[lo “CXOHBIM TaHHBIM PACCUMTANUTE MOIIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUWJISITOP JJISl HETO

[TomernieHue N, rox Vo, H, Ts, | Tn, do, M,

miron | Hm? | °C | °C | xJx/(m3°C) | kr

IITrnanuk 5000 0,5 700 13 | -22 2,7 1,5
Bapmuanr 20

[lo “CXOIHBIM TaHHBIM PAacCUMTANUTE MOIIHOCTH dJEKTpoKajgopudepa u BoIOEpUTE
BEHTUWJISATOP JJISI HETO

[Tomemienne N, roxa Vo, H, Tg, | Th, Jo, M,

mYron | H/m? | °C | °C | xIx/(M3°C) | xr

[ITuunnk 6000 0,6 500 14 | -23 2,8 1,6
BapuanTt 21

[lo “CcXOMHBIM TaHHBIM pacCUMTAWTE MOIIHOCTH 3JIEKTpoKanopudepa u BriOepuTe
BEHTWJISITOP JJISI HETO

[Tomemienue N, ron Vo, H, Tg, | T, o, M,

mM¥ron | H/m? | °C | °C | xIx/(m*°C) | kr

[Itnunuk 7000 0,4 600 10 | -24 2,2 1,7
Bapuanr 22

[To “CcXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH 3JIEKTpoKamopudepa u BrIOEpUTE
BEHTUWJISITOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,

mM¥ron | H/m? | °C | °C | xIx/(m3°C) | kr

[Itnunuk 8000 0,5 700 12 | -25 2,5 1,5
Bapuanr 23

[To UCXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH dJIEKTpoKamopudepa u BeIOEpUTE
BEHTWJISATOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,
mYron | Hm? | °C | °C kJx/(m3-°C) KT
[Itnunuk 9000 0,6 500 13 | -15 2,7 1,6
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Bapuant 24

[lo “CXOHBIM TaHHBIM PACCUMTANWTE MOILIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUJISITOP JUIsl HETO

ITomemmenune N, ron Vo, H, Tg, | T, Jo, M,

mYron | H/m? | °C | °C | xJIx/(M3°C) | xr

[TTruunux 10000 0,4 600 14 | -16 2,4 1,7
Bapmuanr 25

[lo “CXOHBIM TaHHBIM PACCUMTANUTE MOIIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUWJISITOP JJISl HETO

ITomemenue N, rox Vo, H, Tg, | Tu, do, M,

miron | Hm? | °C | °C | xJx/(m3°C) | kr

[ITuunuk 3000 0,5 700 16 | -17 2,5 1,5
Bapmuanr 26

[lo “CXOIHBIM TaHHBIM PAacCUMTANUTE MOIIHOCTH dJEKTpoKajgopudepa u BoIOEpUTE
BEHTUWJISATOP JJISI HETO

[MomerieHue N, rox Vo, H, Ts, | Th, do, M,

mYron | H/m? | °C | °C | xIx/(M3°C) | xr

[ITuunnk 4000 0,6 500 10 | -18 2,7 1,6
Bapuanr 27

[lo “CcXOMHBIM TaHHBIM pacCUMTAWTE MOIIHOCTH 3JIEKTpoKanopudepa u BriOepuTe
BEHTWJISITOP JJISI HETO

[Tomemienue N, ron Vo, H, Tg, | T, o, M,

mM¥ron | H/m? | °C | °C | xIx/(m*°C) | kr

[Itnunuk 5000 0,4 600 12 | -19 2,4 1,7
Bapmuanr 28

[To “CcXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH 3JIEKTpoKamopudepa u BrIOEpUTE
BEHTUWJISITOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,

mM¥ron | H/m? | °C | °C | xIx/(m3°C) | kr

[Itnunuk 6000 0,5 700 13 | -20 2,2 1,5
Bapuanr 29

[To UCXOMHBIM TaHHBIM PACCUMTANWTE MOIIHOCTH dJIEKTpoKamopudepa u BeIOEpUTE
BEHTWJISATOP JJIs1 HETO

ITomenienue N, ron Vo, H, T, | Ty, Jo, M,
mYron | Hm? | °C | °C kJx/(m3-°C) KT
[ITrnynuk 7000 0,6 500 14 | -21 2,7 1,6
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Bapuanr 30
[lo “CXOHBIM TaHHBIM PACCUMTANWTE MOILIHOCTH 3JIEKTpoKajopudepa u BoIOEpUTE
BEHTUJISITOP JUIsl HETO

ITomemmenune N, ron Vo, H, Tg, | T, Jo, M,
mYron | H/m? | °C | °C | xJIx/(M3°C) | xr
IITrnynuk 8000 0,4 600 13 | -22 2,2 1,7

7.4  Meroauyeckue MaTepHaJibl, OMNpeleJAONIAe NPOLELYPbI
OlLleHMBAHMA 3HAHWI, YMEHHWiIl, HABBIKOB XAPAKTEePHU3YWIIHUX 3TaNbl
¢dopmupoBaHus KOMNETEHIUA

KonTtponb OCBOCHUA JTACUUTUINHBI b51.0.33.01«OCHOBBI
AIEKTPOTEXHOJOTUU»IPOBOIUTCS B cooTBeTCTBUM C [INKyoI'AY 2.5.1 «Tekymuii
KOHTPOJIb YCIIEBAEMOCTH M TMPOMEKYTOUHAs aTTECTAllUs CTYACHTOBY».TeKymiui
KOHTPOJIb 1O JUCIUIIMHE TI03BOJISIET OIICHUTH CTETICHb BOCHIPHUATUS YUEOHOTO
MaTtepuaia W TMPOBOJMUTCS JJISI OIIEHKU PE3yJIbTaTOB HM3YUCHHS Pa3/esioB/TeM
JTUCHMIUTUHBI. TeKyIUi KOHTPOJIb MPOBOJUTCS KaK KOHTPOJIb TEMAaTHUUECKUU (I10
UTOTaM H3YYCHHS OMPENEICHHBIX TEeM IHUCIUIUIMHBI) U PYOEKHBIH (KOHTPOJIb
OTIPEJICIICHHOTO pa3jieia WM HECKOJIbKUX pa3JiesioB, Mepe]l TeM, KaK MPUCTYIHUTh K
U3YYEHHIO OUepEeTHON YacTH Y4eOHOro MaTtepuaa).

Pedepar. Kpurepusimu oneHku pedepaTta SBISIOTCS: HOBH3HAa TEKCTa,
000CHOBAaHHOCTh BBIOOpPA HCTOYHUKOB JIUTEPATypbl, CTENEHb PACKPBITHUS
CYIIIHOCTHU BOIIpOca, cCOOII0AeHUsI TpeOoBaHUM K 0(hOpMIICHUIO.

OueHka «OTJIMYHO»— BBITIOJHEHBl BCE TpeOOBaHUSA K HAMKCAHUIO
pedeparta: oOo3HaueHa mpoOieMa W OOOCHOBaHAa €€ aKTyaJbHOCTh; CJeJIaH
aHaJIM3 Pa3JIMYHBIX TOUYEK 3PEHMsI HAa pacCMaTpUBAaeMyr0 MPOOJeMYy U JIOTHYHO
U3JI0)KeHa COOCTBEHHAs MO3UIKA; CPOPMYIHUPOBAHBI BHIBOABI, TEMa PACKPHITA
MOJTHOCTBIO, BBIJIEP)KaH O00BEM; COONIOJEHBI TpeOOBaHMS K BHEHIHEMY
o opMIICHHUIO.

OueHka «X0pouo»— OCHOBHBIE TpeOOBaHUS K pedepaTy BBHIIOTHEHBI, HO
Ipd STOM JONYIIEHbl HEAO04YETHl. B YacTHOCTH, HMEITCS HETOYHOCTH B
W3JIO)KEHUU MaTepualia; OTCYTCTBYET JIOTMYECKas MOCIeI0BaTEIbHOCTh B
CYXXIICHHSIX; HE BbIIEpKaH 00BhEM pedeparta; UMEIOTCS YIyIIeHUS B 0(pOpMIICHHUH.

OueHka «yJI10BJIEeTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYILJICHHS
or TpeboBaHWM K pedepupoBaHU0. B YacTHOCTH: TeMa OCBEIIEHA JIWIIb
YaCTUYHO, JOMyIIeHbl (akTUYeCKre OmuOKu B coaepxkaHuu pedepara;
OTCYTCTBYIOT BBIBO/IBI.

OueHka «HEYAOBJIETBOPUTEJIbHO»— TeMa pedepaTta HE pacKphITa,
OoOHapyXMBaeTCsl CYMIECTBEHHOE HEMOHWMaHWe NpoOiemMbl win pedepar He
MpEJCTaBJIEH BOBCE.

Kpurepuu oueHku j1ad0paTopHbIX pador
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Onenka «5» (OTJIMYHO): BBINOJIHEHBI BCE 3a/aHus 1ab0paTOpHOUN paboThI,
CTYACHT YeTKO U 0e3 OMMOO0K OTBETHII Ha BCE KOHTPOIBHBIE BOTIPOCHI.

Onenka «4» (XOpollIo): BBIIOJIHEHBI BCE 3aJaHMs J1aOOpaTOpHOU padoThl,
CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIC BOMPOCHI C 3aMEYAHUSIMH.

Ouenka «3» (YIOBJIETBOPUTEIBHO: BBIMOJHEHBI BCE 3a1aHMs 1a00OPaTOPHOI
paboThl C 3aMEYaHHUSAMH, CTYJSHT OTBETHJI Ha BCE KOHTPOJBHBIE BOMPOCHI C
3aMEUYaHMIMH.

Onenka «2» (HE 3a4T€HO): CTYACHT HE BBHINOJIHWI WJIH BBITIOJHUI
HENPAaBUIBHO 3aJaHUs Ta0OPaTOPHON pabOThI, CTYEHT OTBETHII HA KOHTPOJIbHBIE
BOIIPOCHI C OMIMOKAMH WJIM HE OTBETHJI Ha KOHTPOJIBHBIE BOTIPOCHI

KpuTepun omeHKM Ha TeCTHPOBaHUMU. Jl0 TECTUPOBAHUS JOIMYCKAKOTCS
CTYJICHTBI, KOTOPhIE HE UMEIOT 3aJI0JDKEHHOCTEN. TecTupoBaHue MPOU3BOJIUTCS B
ayautopuu 107 xadenpbl « DIEKTPUUSCKUX MAIIUH M AJICKTPOIPHUBOJIA», KOTOpas
OCHaIlleHa KoMmmbrloTepamMu. Ha kadenpe coszmana 0a3a maHHBIX ¢ TecTtamu. Ilo
TUMY, TpeJjiaraéMbple CTYJICHTaM TECThI SIBJISIFOTCS TECTaMM C OJHUM ITPaBUJIbHBIM
OTBETOM. Bpems, oTBOoIMMOE HA HANMCAaHUE TECTa, HE JOJDKHO ObITh MeHbIe 30
MHHYT JIJISl TECTOB, cocTosAmux u3 20 TeCTOBBIX 3ajaHuii 1 60 MUH. JJI1 TECTOB U3
40 TecTOBBIX 3aJaHUN HAIIMCAHUS TECTA.

OueHka «OTJIMYHO» BBICTABISIETCA NpPU YCIOBUM MPABUIBHOTO OTBETA
CTyZIEeHTa HE MEHee 4eM Ha 85 % TeCTOBBIX 3aJJaHUM.

OueHka «XOpoIIO» BBICTABISAETCS NPU YCIOBUM NPABWIBHOTO OTBETA
cTyAeHTa He MeHee 4eM Ha 70 % TeCTOBBIX 3aJJaHU.

OueHka «yI0BJETBOPUTEIBLHO» BHICTABIISIETCS NMPU YCIOBUU MPABUIBLHOTO
OTBETa CTyJIcHTa He MeHee yeM Ha 51 %.

OuneHka  «HEyJOBJIETBOPUTEJIBbHO»  BBICTABISETCS  INPU  YCIOBHH
MPaBWJILHOTO OTBETA CTYyJIeHTa MeHee 4yeM Ha 50 % TeCTOBBIX 3aJJaHHUil.

Kpurepuu onieHKH Ha 3a49€Te

«3a4TeHO»BBICTABIISIETCSI  O0OyYaloOlIEMycCsi, KOTOPBIA TIOKa3al 3HAHUE
OCHOBHOTO MaTepuajia y4eOHOW TmporpaMMbl B 00bEeMe, JOCTaTOYHOM W
HEOOXOMUMBIM  JUIsl  JajmbHEWInedl y4eObl ©  TpeAcTosmed padoThl 0
CINEUUAIBHOCTH, CHOPAaBWJICSA C BBINOJHEHUEM 3aJlaHUil, MPEAyCMOTPEHHBIX
y4eOHOM MporpamMMoOi, 3HaKOM C OCHOBHOW JIUTEPATYpOH, PEKOMEHJIOBAHHOM
y4eOHOM TTPOrPaMMO.

«He 3a4TeHO»BBICTABIISIETCS OOyYalOLIEMYCs, HE 3HAIOIIEMY OCHOBHOM
JacTH Marepuaia y4eOHON MporpaMMBbl, JOMyCKAIONIEMY MPUHIUNHAATIBHBIC
OMMOKA B BBHIMOJHEHWH TMPEAYCMOTPEHHBIX YyYeOHON MPOrpaMMmoi 3ajaHui,
HEYBEPEHHO C OOJBbIIMMHU 3aTPYJAHEHUSMHU BBINOJHAIONIEMY MPAKTUYECKUE
paboTHI.

8 IlepeyeHb OCHOBHOM M JIOMOJTHUTEILHOM JUTEPATYPbI

OcHoBHasiyyeOHasi JIUTEpPaTypa
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. Ocbkun C.B. DneKTpoTeXHOJIO0TUYECKUEe YCTaHOBKH: yueOHUK i By30B / C.B.

Ocpkun. — Kpacnomap: Ky6I'AY, 2016. - 339 c. Pexum noctyna:
https://edu.kubsau.ru/file.php/124/03_EHLEKTROTEKHNOLOGICHESKIE_
Ustanovki_Oskin_S.V.pdf — O6pazoBarenshbiit mopran Kyol'AY.

. Ocbkun C.B. DneKTpOTEXHOJOTMU B CEIbCKOM XO3SMCTBE: Y4YEOHUK s

ctynerToB By30B / C.B. Ocbkun. — KpacHonmap: KyoI'AY, 2016. — 501 c. —
Pexum JOCTyIa:
https://edu.kubsau.ru/file.php/124/01_EHLEKTROTEKHNOLOGII_V_SELSK
OM_KHOZJAISTVE_OSKIN_S.V.pdf — O6pa3zoBarenbhbiii moptanKyol'AY.

. JIeicakoB A.A. Onekrporexnosorua. Kypc nexkuuil [DneKTpoHHBIN pecypc]:

yueOHoe mocobue/ JlpicakoB A.A.— DJNEKTPOH. TEKCTOBBIE JIAHHbIC.—
CraBpomonb: CTaBpOTIOIBCKUN TOCYNApPCTBEHHBINH arpapHblii  YHHBEPCHUTET,
2013.— 124 c.— Pexum pocrtyna: http:// www.iprbookshop.ru/47400.html.—
3BbC «IPRbooks.

JononHnTebHAS y4eOHAs JUTEpATypa

. OBcsiHHUKOB  J[.A.  DIEKTpPOTEXHOJOTMYECKUH  MPOLECC  O30HUPOBAHUS

sitriecknanoB nrturedadpuk : Mmonorpadus / J[.A. OBcaaaukos, A.I1. Bomomm.
—  Kpacnomap: KyoI'AY, 2018. - 116 «c¢. Pexum  jgoctyma:

https://edu.kubsau.ru/file.php/124/Monografija_Voloshin_A.P. 405942 vl .PD
F — O6pazoBatenbHblii mopTanKyol'AY.

. Ocbku  C.B. DeKTpOTEXHOJIOTMYECKHE CMOocoObl U 00OpymoBaHHE IS

MOBBILIEHUSI TPOU3BOAUTENIBHOCTH TpyJa B MEIOTOBAPHOM ITYEJIOBOJICTBE
CeBepnoro Kagkaza: monorpadus. / C.B. Ocbkun, [[.A. OBCSHHUKOB -
Kpacuogap: Wszn-so OOO «Kpon», 2015.- 198 c¢. Pexum pocrymna:
https://edu.kubsau.ru/file.php/124/04 _EHlektrotekhnologicheskie sposoby i ob
orudovanie_dlja_povyshenija_.pdf — O6pa3oBarenbubiii moptanKyol'AY.

. Kypuenko  H.IO.ITapamerppl ¥  peXHMBI  3JEKTpOAaKTHUBaTopa A

npurotoBieHus pabodero cocraBa repoummmoB / H.KO. Kypuenko. —
Kpacuonap: Kyol'AY, 2017. — 103 C. Pexum  pmocryma:
https://edu.kubsau.ru/file.php/124/Monografija_Kurchenko.pdf —
Oo6pazoBatenbhbiit opTanKyol'AY.

O Ilepeyennb pecypcoB HH(POPMANUOHHO-TETEKOMMYHUKAIIMOH-

Hoil ceTu «AHTEpHET»

DJIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI OMOJIMOTEKH, UCIIOJb3yeMble B
Kyobanckom 'AYum. U.T. TPYBUJIMHA

No|  HammeHnoBanue pecypca TemaTtuka YpoBeHb JocTyna

1 | IPRbook YuuBepcanpHas | HTEpHET noctyn

2 | O6pa3oBaTenbHBIN MOPTAT YuusepcanbHas | Jloctyn c IIK ynuBepcurera
Kyol'AY
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Ilepeuens MHTEpHET CalTOB:
1. https://ru.wikipedia.org

2. http://electricalschool.info
3. https://allbest.ru

4. https://books.google.ru

5. https://cyberleninka.ru

10 MeToauyeckue yKazaHus JJjsi 00y4aIOIIUXCS MO0 OCBOECHHIO

AU CHUILIAHBI

1. Ocekun C.B. OCHOBBI 31EKTPOTEXHOJIOTHH: METOJI. YKA3aHUsI TIO BBHIMOJIHEHUIO
naboparopusix padot / coct. C.B. Ocbkun, JI.C. Lokyp, C.A. Huxomaenko —
Kpacnonap: Ky6l'AY, — 2019. 43c. Pexum JOCTyTIa:
https://edu.kubsau.ru/file.php/124/Metodicheskie_ukazanija_po_vypolneniju_la
boratornykh_rabot_po_discipline_Osnovy_ehlektrotekhnologii_535948 v1 .PD
F — O6pazoBatenbubiii mopran Kyol'AY.

2. Ocekun C.B. DekTpoTeXHOIOTHYeCKHEe YCTAaHOBKH: yueOHuK st By3oB / C.B.
Ocbkun. — Kpacnomap: Kyo6I'AY, 2016. - 339 c¢. Pexum pocryna:
https://edu.kubsau.ru/file.php/124/03_EHLEKTROTEKHNOLOGICHESKIE_
Ustanovki_Oskin_S.V.pdf— O6pa3soBarensusrii mopran Kyol'AY.

3. Ocbkun C.B. DNEeKTpOTEXHOJOTUH B CEIBLCKOM XO34MCTBE: YYEOHUK JUIs
ctyneraToB By30B / C.B. Ocbkun. — Kpacnomap: KyoI'AY, 2016. — 501 c. —
Pexum JIOCTyma:
https://edu.kubsau.ru/file.php/124/01_ EHLEKTROTEKHNOLOGII_V_SELSK
OM_KHOZJAISTVE_OSKIN_S.V.pdf — O6pa3zoBarenbhbiii moptanKyol'AY.

11. Ilepeyenb HHGPOPMAUOHHBIX TEXHOJIOTHI, UCIIOJIb3YyeMbIX
MPH OCYHIECTBJIEHMH 00pPa30BaTeJbHOI0 NMPOLecca MO0 AUCHUILIHHE
(MoayJ/i10), BKJOYAS IepedYeHb IPOrPaAMMHOIO oO0eclme4YeHus: H
UH(OPMALMOHHO-CIIPABOYHBIX CUCTEM

I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOINH, HCIIOJIB3YEMBIC IIPU OCYHICCTBJICHHUHU
O6p330BaTeJ'H>HOFO mponecca I10 JUCIHUITIINHE IIO3BOJIAIOT: 00€eCIICUHNTh
BBaHMOﬂeﬁCTBHC MCXKAY Y4aCTHHUKaMH O6paBOBaTeJ'IBHOFO mmponecca, B TOM 4YUCJIIC
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aUMOJIEUCTBUE TIOCPEJICTBOM CETH
"Uutepuer"; ¢uxcupoBaTh X0J 00pa3oBaTENBLHOTO Mpolecca, pPe3yabTaTOB
HpOMe)KYTO‘{HOfI arrecran 110 JUCHOUINIMHEC H©W  PC3YJIbTATOB OCBOCHHUA
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https://ru.wikipedia.org/
http://electricalschool.info/
https://allbest.ru/
https://books.google.ru/
https://cyberleninka.ru/

00pa30BaTeIbHON IMPOrpaMMbl; OpPraHU30BaTh IpoLecC O00pa3oBaHUS IyTEM
BU3yalu3allMM  HU3ydyaeMoM  MHGPOpPMAIMM  MOCPEACTBOM  HCIOJIb30BaHMS
Npe3eHTaluui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATH PE3YyJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

Ilepeuyenp nuuensnonHoro 110
Ne | HaumenoBanue Kpatkoe onucanue

1 | Microsoft Windows OnepanroHHas cucTeMa

2 | Microsoft Office (BxmrouaerWord, Excel, | [TakeT o(pUCHBIX MPHITOKECHHIM
PowerPoint)

12 MaTepuajibHO-TEXHHUYECKOE oOOecneuyeHue st 00y4YeHusi
10 JUCIHHUIIMHE

HJIaHI/IpyeMI)IG IMMOMCIICHUS IJISI IMMPOBCACHUS BCCX BUI0B qu6HOﬁ ACATCIIBHOCTHU

HanmenoBanue HaumeHoBaHue noMelIeHUIl U151 MPoBeAeHusI BceX | Anpec (MeCTONOI0KEHUE)
Ne | yuyeOHbIX MpeaMeTOB, BH/I0B y4eOHOM AesiTeIbHOCTH, NPeAyCMOTPeHHOI NOMeIlEeHMIi 1S
KYPCOB, TUCIUILIUH Y4eOHBIM INIAHOM, B TOM YHCJIe, IOMeIleHn i 115 NnpoBeAeHus BceX BUIOB
(MonyJieii), NPaKTHKH, CaMOCTOSITeIbHOM PaldoThl, ¢ yKa3aHHeM NepeqyHs yueOHoii 1esiTeJIbHOCTH,
HHBIX BUJOB y4e0HOI | OCHOBHOI0 000pYy/A0BaHNs, Y4eOHO-HATJISAAHBIX MOCOOUI npeaycMOTPeHHOI
JIeATEeIbHOCTH, U MCIOJIb3yeMOro MpPorpaMMHOro odecnedeHust y4eOHbIM IUIaHOM ( B
NpeaycMOTPeHHbIX cjydae peaju3auuu
Y4eOHBIM IIAHOM 00pa3oBaTeJbHbIX
o0pa3oBaTebHOM NMPOrpaMM B ceTeBOii
NpOrpaMMblI ¢opMe 10NOTHUTEIBHO
yKa3bIBaeTcs
HaHMeHOBaHHe

OpraHu3alMM, ¢ KOTOPOi
3aKJII04€eH 10r0BOp)

1. | OcHOBEHI Iomemmenune Ne3 DJI, mocagounsix mect — 100; wmomans | 350044, Kpacronapckuit
3JIEKTPOTEXHOIOTHU — 129,5 M?; yueOHas ayquTOpHs 11 HPOBEAEHUS Kpaii, r. Kpacnonap, yim.
y4eOHBIX 3aHATHH. M. Kanununa, 13
Crenann3upoBaHHast MeOemh(yuaeOHas gocka, yueOHas
MeO0elb);

TEXHUYECKHE CPeNICTBA 00yIeHMsI, HAOOPHI
JEMOHCTPAIOHHOTO 000pYIOBaHUS M y4eOHO-HATIISIHBIX
mocobuii (HOyTOyK, IPOEKTOp, FKPaH);

nporpammuoe obecieuenne: Windows, Office.

2. | OcHOBBI ITomemenue Ne201 DJI, mocamo4HbIX MecT — 28; 350044, KpacHomapckwuii
ANEKTPOTEXHOIOTUH wiomans — 52,6 M%; yuebHas ayauropus Al IpoBejieHus|  kpaid, r. KpacHonap, yi.
yaeOHBIX 3aHATHHA . M. Kanmanna, 13

nabopaTopHOe 000pYyIOBaHUE

(obopymnoBanue mabopatopHOE — 4 TIT.;);
CreMaN3upOBaHHast MeOemh(yueOHas 1ocka, yueOHas
MeOeIb);

TEXHUYECKHE CPEeNICTBA 0OyUeHUsI, HAOOPHI
JEMOHCTPAMOHHOTO 000pYIOBaHUS M Y4eOHO-HATIISIHBIX
rocobuii (HOyTOYK, IIPOEKTOp, SKPaH);
nporpammuoe obecriederne: Windows, Office.

3. | OcHoBBI [Momemenne Ne205 DJ1, mocamounsrx Mect — 28; wromans| 350044, KpacHonapckuit
AIEKTPOTEXHOJIOTHH — 87,3 M?; noMelleHHUe [l CAMOCTOSTENbHON paboThl Kpaii, r. KpacHonap, yi.
00yJarommuxcsl. nM. Kanununa, 13
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TEXHUYECKHE CPEICTBA 00yIEeHUS

(mpunTep — 1 1WT.;

sKkpaH — | mrT,;

cereBoe oOopynoBaHue — 1 mrt.;

KOMITBIOTEp MePCOHAIBHBIA — 14 1mT.);

Joctyn k cett «UHTepHETY;

JIOCTYT B DJICKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTeIbHYIO CPely YHHBEPCHUTETA;
CHeIMATU3UPOBaHHAsI MeOeIh(yaeOHass MeOeb).
[porpammuoe obecneuenue: Windows, Office,
CIICIMATM3UPOBAHHOE JTMIICH3HOHHOE U CBOOOTHO
pacnpocTpaHseMoe IPOrpaMMHOe 00eCIIeUeHHUE,
MpenyCMOTPEHHOE B paboueit mporpaMme
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