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AHHOTaUHA

paboueit nporpaMmbl yuebHo# aucudmnuiel b1.0.31 «QnekrporexHonor um» s
noarotoBkH 6akanaspoB no HanpaeneHHIo 35.03.06 ArpoHHXeHepHus, HanpaBeH-
HOCTH DJ1eKTpoobOpy I0BaHHE H 3JIEKTPOTEXHOJION HH; ABTOMaTH3aums ¥ poboriBa-

LIMA TEXHOJION HYECKHX MPOLIECCOB

ek ocBOEHHRt AMCUMNJIHHBI: GOpPMHPOBaHHE y OOYUYaIOLIMXCS KOMMETEH-
uHii, obecneyrBaloOLIMX OCBOEHHE TEOPETHYECKHX H MPAKTHYECKMX 3HAHHI OCHOB-
HbIX 3aKOHOB €CTECTBEHHOHay4YHbIX QHCUHIUTHH, HEOOXOAMMbIX /U1 PELCHUS THMO-
BbIX H CTaHIAPTHBIX 33134 NpPH pacyeTe H BbIOOpe HArpeBaTesbHbIX 3JIEKTPOYCTaHO-
BOK W npHoOpeTeHHe yMEHHH M HaBbIKOB B OOJIaCTH MCMONB3OBAHHA COBPEMEHHBIX
TEXHONOr Wil No obecneyeHHo paboToCNOCOOHOCTH HArpeBaTeNbHBIX JIEKTPOYCTa-
HOBOK B CEJIbCKOXO3AHCTBEHHOM NpPOM3BOACTBE; IBYUEHHA METONOB IKCMEPHUMEH-
TabHbIX MCCNENOBAHHIA W HCMbITAHHH HarpeBaTe/IbHbIX 3JIEKTPOYCTAHOBOK C MpH-
MeHEeHHEM HHGOPMaLUHOHHO-KOMMYHHKaLMOHHBIX TEXHOJOTHil; NpKHMeHeHHe 6a3o-
BbIX 3HAHHA COBPEMEHHBbIX LUMPPOBLIX TEXHONOrHH, HCMONb3yeMbIX MPH pacdeTe H
BbIGOpE Har peBaTe/bHbIX 3JIEKTPOYCTAHOBOK; pa3BHUTHE TEXHHYECKOH Hanpassie HHO-
CTH MBILUIEHUS CTYAEHTOB.

ITpuobpeTeHne HaBbLIKOB BaJeHMs NpOrpaMMaMH Mathcad Matlab, KOM-
MAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

IMprobpeTeHune CTyaeHTaM H YMEHH# MOJIb30OBAThLCA 3JIEKTPOHHBIMH CHCTEMAM H
noucka pnaHHeix: Google, Yandex, elibrary.ru, cyberdeninka.ru (TrexHonorus
Big Data).

MecTo AMCUMNJIHHBI B Y4e0HOM MaHe: NHCLUHMIVIMHA BKIO4EHa B o0s3a-
TenbHylo YacTh Bnoka 1 «ducuuniuHbl (Momgyau)» yuyeGHOro nnaHa no Hampa.Je-
HUto 35.03.06 ArpouipkeHepHs, HanpaBlEHHOCTH JeKTpoobopynoBaHHE W 3dMek-
TPOTEXHOJION HH; ABTOMATH3aLMs M poOOTH3aLMA TEXHOJOT HYECKHX MPOLIECCOB.

TpeboBaHHA K pe3yibTaTaM OCBOEHHN AMCLHIUIHHBI: B PE3y/bTaTe OCBOeE-
HH JMCLMIUTHHBI ) OPM HPYIOTCS ClledyOLIHE KOM METEHUHH (MHAMKATOpbl JOCTIDKE -
Hus koM neteHuuH): OIK-1 (OIK-1.1), OINK+4 (OI1K 4.2), OIK-5 (OIIK-5.1).

KpaTkoe cosepxaHne QHCUHILIHHDI:

O6LuKe BONpOCH! 3MEKTPOTEXHOJOTHH H ee MPUMEHEHHE B CENbCKOXO3AMCT-
BeHHoM npoisBoacTBe. [IMHaMuka Harpea. OCHOBbI AHHAMHKH 3NEKTPOHArpeBa.
Knaccupuxaums anekrporepm mueckux ycTaHoBok. OCHOBHbIE MOJIOXKEHHA pacyeTa
3/EeKTPOHArpeBaTe/bHbIX YCTaHOBOK. ITOBEpOUHBbIH H KOHCTPYKTHBHbIH pacueTsl.
[Monubi i pacyer. TernoBo# pacuer. YpaBHeHHe TeruioBoro 6anaHca. [Ipamo# Harpes
COMPOTHBJIEHHEM . DNIEKTPOKOHTAKTHbIH HarpeB. BbIGOp HCTOUHHKA NUTaHMA 3JEK-
TPOKOHTAakTHOro HarpeBa. CnocoObl 3/IEKTPHYECKOrO HarpeBa COMPOTHBIIEHHEM.
JnekTpHUeckoe COMPOTHBIEHHE MPOBOAHHKOB. DJEKTPOAHbIH HarpeB. Marepuansbt
3neKTpoaoB. PacyeT 3anexTpoaHbIX HAarpeBaTesbHbIX YCTPOHCTB. OnpeneneHHe Tpe-
6yeMOi MOLUHOCTH H KOHCTPYKTHBHbIX MapaMeTPOB JJIEKTPOAHOH cucTeMbl. Oco-
6e HHOCTH 3KCIUlyaTaUHH 3JIEKTPOAHbIX BoAOHArpeBaTenei. KocBeHHblii 3nekTpoHa-
rpes conporuBieHHeM. TpeGoBaHHA K MaTepHanaM M KOHCTPYKLHH HarpeBaTellbHbIX
anemeHTOB. Tpybuarbie 3nekTpHUecKHe HarpeBaTenn. OcobeHHOCTH pacyeTa CTasib-
HbIX Harpesatenei. PacueT ycTpoiicTB Ha Gaze HarpeBaTeNbHbIX MPOBOMOB M Kabe-
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ne#. DnexTponyrooi HarpeB. CBOWCTBA M XapaKTEPHUCTHUKH 3JIEKTPHUYECKON YT M.
PexuMbl CBapku M paboTa MCTOUHWKOB MUTaHMA CBApPOYMHOMN NyrH. MHayKuHOHHbI#H
HarpeB. PexxuMbl HHAYKUHOHHOrO HarpeBa. OCHOBHbIE XapaKTEPHCTHKH MHIYKTOPA.
Bbi6Op MCTOYHMKA NMHMTaHMA HHAYKUHOHHOTO HarpeBa. J{M3NEKTPHYECKHH HarpeB.
OCHOBBI N¥D IEKTPHYECKOTO HArpeBa M ero 0coGeHHOCTH. BbiGop yacToThl M Hanps-
XEHHOCTH 3JIEKTPHYECKOT O MOJIA MPH AMBJIEKTPHYECKOM HarpeBe. MCTOYHHMKH nHTa-
HHS  YCTAHOBOK NMBJIEKTPHYECKOro Harpesa. TepMO3NEKTPHYECKHI HAarpeB K OXJa-
KAEHHE.

OO0 11as TPyN0eMKOCTh AHC UHILIHHDI: S 3a4. en. (180 yacos).

IMpomexyToUuHbIi# KOHTPOJIb: 3K3aMEH.

1. Lle1H ocBOEHHA AHC UHNIHHBI

Lleabio ocBoeHHsI NHMC UHMNHHEI «DNEKTPOTEXHONON HW) ABJIAETCA OPM HPO-
BaHHe y OOy4alOWMXCA KOMMETEHLHH, 06eCneuHBalOUHX OCBOEHHE TEOPETHYECKHX
H NPaKTHYECKHX 3HAHHH OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHLIX AHCLUHIUIHH, He-
06X0AMMBbIX A PELEHHMS THNOBBIX M CTAHIAPTHBIX 3aJay MpPH pacyeTe M BhiGOpe
HarpeBaTe/lb HblX 3JIEKTPOYCTAHOBOK H MPHOOpPETEHHE YMEHHII H HaBbLIKOB B 061aCTH
HMCTIONIb30BAaHHA COBPEMEHHBIX TEXHONOrHH No obecnevyeHHI0 paboToCnocoBHOCTH
HarpeBaTe/IbHbIX 3/EKTPOYCTAHOBOK B CE/IbCKOXO3AMCTBEHHOM NpPOM3BOACTBE; M3Y-
YEHUS METONOB IKCMEPHM EHTANbHBIX MCC/IEIOBAHHH H MCMbITAHMIi HAarpeBaTesbHbIX
3EKTPOYCTAHOBOK C MPHMEHEHHEM HH(OPMaLHOHHO-KOMM YHHKALIMOHHBIX TEXHO-
NOr Mid; npuMeHeHHe 6a3OBbIX 3HAHWA COBPEMEHHBIX LG POBLIX TEXHONOT Hil, MC-
noNb3yEMbIX NPH pacyeTe ¥ BbIGOPE HArpeBaTeNbHBIX 3/EKTPOYCTAHOBOK; pa3BUTHe
TEXHHUYECKOM HAMPaBIEHHOCTH MbILUIEHHS CTYIEHTOB.

[MpuobpeTeHne HaBbIKOB BiIaneHHUs nporpammamu Mathcad, Matlab, KOM-
[TAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u np.

[NproGpeTeHne CTynEHTAMH YMEHHH MOIb30BATLCS 3JIEKTPOHHBIMH CHCTEMAM H
noucka naHHbix: Google, Yandex, elibrary.ru, cybedeninka.ru (rexHonorus
Big Data).

2. MecTo aHCUHMIHHBI B y4eGHOM npouecce
Hucunnnuua «ONEKTPOTEXHONOrHHY BKIIOYEHA B O6GS3aTENbHYlO YacTh
broka | «/Incunnnuuel (Momyau) yyebHoro mnaHa. JJuc uMminHa «INeKTPOTEXHO-
JIOr MH» peaim3yeTCs B COOTBETCTBHH ¢ TpeboBaHuamu ®I'OC, OI1OI1 BO u Yue6-
HOrO IUlaHa MO Hanpas/ieHHIO NoarotoBku 35.03.06 ArpoHHKeHepHsi, HanpaBieH-
HOCTH DneKTpoo6opyI0BaHHE M 3IEKTPOTEXHOJIOr HH; ABTOMaTI3auMa U poGoTiBa-
LHS TEXHOJIOT HYECKHX MPOLIECCOB.

[MpenwecTByOWMM H KYPCaM H, Ha KOTOPbIX HEMOCPEACTBEHHO 6a3HpyeTca AmC-
uMnIMHa «QEKTPOTEXHONOr Y ABAAIOTCA MatemaTHka (1 Kype, 1-2 cemectpsl; 2
Kypc, 3 cemecTp), BBeAeHHE B MpoeCcCHOHANbHYK AestesbHOcTh (1 Kype, 2 ce-
mectp), mmka (I xypc, 2 cemectp; 2 Kypc, 3-4 ceMecTpbl), HHOpMaTHKa U LM po-
Bble TEXHOMOTHH (1 Kypc, 2 ceMecTp; 2 Kypc, 3 CEMECTP), KOMIbIOTEPHOE NPOEKT H-
poBaHHe (2 Kypc, 3 CEMECTp), TEOPETHYECKHE OCHOBbI 3IEKTPOTEXHHKH (2 Kypc, 34
CEMECTPbI ), 3JIEKTPHYECKHE MAILHHBI (3 KYpC, 5-6 CEMECTPBI ), 3/IEKTPOHHAA TEXHHKA
(3 kypc, 5 ceMecTp), TeruoTexHHka (3 kypc, 5 ceMecTp).

MucuunnuHa «neKTpOTEXHONOr HiH» ABISETCR OCHOBOMONAralolen np1 wyye-
HHH Clle IyIOLHX AHCLMILTHH:

— IS HanpaBJIEHHOCTH J1eKTPOoo6Opy JOBaHHE M 3/1EKTPOTEXHOJION HH: 3JIEKTPOTEX-
Honoruu B ATTK (4 xypc, 7 cemecTp), IKCIUTyaTau1s 3JekTpoobopynosaHus (4kypc,
7 ceMecTp), NPOEKTHPOBaHKHE CHCTEM IeKTphd rkaunu (4 kypc, 8 cemecTp).

— DS HAaMpaBJEHHOCTH ABTOMATH3AUMA H POOOTHBALMA TEXHONOr HHECKHX NpolLiec-
COB: aBTOMaTH3aLMA TEXHOJOr MieECKHX NpoLeccoB (4 Kypc, 7 ceMecTp), IHeprocbe-
pexeHHe B CHCTEMAX aBTOMATH3aLUMH W poboTisaumu (4 kypc, 8 cemecTp), npoekTH-
pOBaHHE CHCTEM aBTOMAaTHKH (4 Kypc, 8 cemecTp).

3HAHUA M YMEHHA MO AHCUMIUIHHE «DNEKTPOTEXHONON MH» UCTIONB3YIOTCS  MIPH
NOIr OTOBKE CTYNEHTaMH BbITYCKHbIX KBaJlH( HKaLIHOHHBIX paboT.

Oco6eHHOCTbIO AMCLMIUTHHBI ABAETCA HANHYME B €€ COAEPKAHHHM COYETAHHA
YHCTO TEOPETHYECKHX BOMPOCOB C BOMPOCAM M, CONEPXKALUMMH MPHKJIANHOHW Xapak-
Tep.

Pabouyas nporpamma aucUMIUTHHBI «OJEKTPOTEXHONOT HH» U HHBAJIWIOB H
JIMLL C Or paHHYEHHBIMH BO3M OXHOCTAMH 30POBbS pa3pabaTbiBa€TCA WHAMBHMAYanb-
HO C y4YeToM OCOOEHHOCTeH NCHXOQ M3HYECKOTO Pa3BHTHA, MHAMBMAYalbHbIX BO3-
MOXHOCTEMH H COCTOSIHMA 310pOBbS TaKMX 00y4aroLUHXCS.

3. MNepeye Hb MIaHHPYEMBbIX Pe3yabTAaTOB 00y4e HHA MO [1HC LIMILIHHE,
COOTHECEHHBIX C NIAHUPYEMbIMH pe3YabTaTaMH OCcBoe HHSt 00pa3loBaTe.IbHOIH
Npor paMmal

OG6pazoBaTteibHble Pe3yAbTaThl OCBOEHHA AMCUHMILIHHBI 0OyuatolUMcs, npen-
cTaBnieHbl B Tabnuue 1.
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N Huaexc Canepmsnne Huanzarops B peaynsrare my yueGaoi 6 wHecs
|nin | XoMme- | xoMneTewunw (unu eé oM neTeHUMA narn
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1. | OMNK-l1 |cnocobew peumts Tuno-|OMNK-1 | Hrp OpMAUHONHO - HCNONMIoBaTA [ T™-
sue Jamuu npod H yer 18-[xOMM Y e mxOMM  ecTect -|noswix w P x
HANMHON DEATENMHOCTH |KOMMI ecTecT y x MM C P! YUMLIX OMCUMNAMN  Ans |[3amv NpM  pacuere o
Ha ocuose IMaMMA oOcC- ANCUNNNKHN ANS  peLUeH MR | HMeM COBPEM EHMLI X | DE LUENKS THNOBAI X M IHW Narpesatens -
MORIMMX J8KOHOR MATE-|CTAHIAPTHMX JAJAY 8 COOT-|UMDPOBM X MNCTDYM eH- |CTAWIAPTHMX 18BN NPH | MM X 3 NEXTPOYCTAHOROK
MATHYECKMX W ECTECT-|BeTCTEMM C wanpasnenno-Tam (Google Jamboard.|pacuere u mmiGope sarpe- (¢ npisdenennen MH-

seHMIX Kayk ¢ npwMe-|cTaio  npodeccuonansuafl |Mio, Kahoot); BATEM MM X INEKTPAYCTE- | HOPMALHOHNO-

NEHHeM u@opluuou- DEATEM HOCTH OCHOBRMME 1AKOMM ECTe-|HOBOK C NPHM EHENKEM | KOMM YNHKET HB MM X
HO-KOMM Y HHIKR LIMOHHN X CTBEHNOMAYYHRI X OMCLUM- nutopﬂuuounn- I‘Cluolla‘lﬂ; WA BAI KRM W
Texnanor ui LULLR neoﬁlonmue ANS [KOMM yNMKATMBML X TeX- NPHM EHEHNE npo-
peWwenHs  TunoBMX | HonOrWA; MCnONMIOoEATE [rpaMM KX WHTepdedi-
CTanaapreesx Jamu npw|nporpammifi  uwtep-[com Micmsofft Office
pacuete ¥ smbope ia-(deic Micrasofl Office|ans smnanwewns 1amy
FPEBATENM MbIX  INEKTPO-|ANm Bkl lamu b s woft
ycTanoaox npodeccHOMANLNOR  nes- | neaTensHOCTH
TENMHOCTH

2 |OMK4 [cnocoben peanicoam -|ONK 42 HAIKIUENHE  CORPEMEN- | HCMONAIOBATE COBPEM EH- [HABMKAM M NPHM ENENHS

saTh cospeneniaie Tex-|O6ocHoamBseT M peaniayeT [Hux unppossix MHCTPY-|Mue WM no P x
Honoruu o6 - [ coap wn|mnenton  (Google Jam-|obecnewenwa  paGoto-[rui no  obecneuenmo
BATA WX Npwaenenue B(no obecnewenino paboro-|board, Miro, Kahoot) cnocabuoctu  warpema- | pabarocnocoGMocTH wa-
npageccuoransnoft CNOCOGNOCTH  MBWMN  W|CORDEMENNME  TEXHONO-[Tensiesx 3INexTpoycTawo- |rpesatensiaix Inextpo-
DEATEMHOCTH, obopy ] MM no sox B8 ce T (ye 8 censcoxo-
XGOSHCTBENNOM NPaNaBON-|paBoTOCNOCOGHOCTH  Ka-[BeHnaM  npasasoncree. |1sfcTEeHNOM npowa -
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4. CTpyKTYpa H coaepikaHHe AuUC UHIIHHBI

4.1 PacnpeseeHne Tpy10€éMKOCTH AHCUMIIMHBI TI0 BUAaM paboT B
cemecTpe

OO6Lias TpynoEMKOCTL AMCUMMIHMHBL cocTaBmseT 5 3au.en. (180 uwacom) ux
pacnpenenexue no BunaM pa6bor B cemectpe Ne 6 npeacrasneHo B Tabnuue 2.

Tabauua 2
PIC!HEMJ’EHM Tmﬂ(ﬁﬂ KOCTH AHC UHIMJIHHbLI N0 BHAAM pafjo*r B CeMecTpe
T pyroémrocts
Bua yueGHoii paGoTei uac. BT.4. CEMeCT-
_pe
Ne 6
OO6wan TPyaoEm KOCTb AHCLIHIUTHHBI 110 180 180
yueOHOM Y 1aHy
1. KonrakTHan paGora: 60,4 60,4
AyaHTopHas pa6ora 60.4 60,4
8 maMm vucne:
nexyuu (1) 30 30
npaxmuvecxue 3anamus (113) 14 14
nabopamopneie pabomui (J1P) 14 14
KOHCYn1bmayuu nepeo 3K3aMeHoM 2 2
xowmaxmuas paboma na npomexcymounom konmpane (K PA) 0.4 0.4
2. CamocTosTeibHan pabora (CPC) 119,6 119,6
Kowmponskar _paboma 10 10
CaMocmoamensHoe WBYYeRue pas 0enos, cam onodzomosxa (npo- 76 76
pabomka u noémopenue NeKYUOKHO2 O M aMe PUANA U Mamepuana
Yuebnuxo8 u yuebnoix nocobuii, nod:>omoska K 1abopamopHsim
60mam u nPaKmMuyeckum 3aHAMUAM )
ITodzomoexa x 3xcameny 336 33,6
B Ha1 mpoM €XKYTOYHOr 0 KOHTPOJIA : O3ameH
4.2 ConepxaHue JHCUHMIHHDI
Tabnnua 3
TemaTHuecKHiH N1aH y4eGHO M ANC LMMHHDI
Aynavopuan pabora Bneayau-
Haume HOBaHHe palaesioB H TeM Beero T 3 TP T kP o
NHC UHNAHH (YKPYHEHO) patora CP
Paznen 1 «O6iuke Bompoch! 12 2 4 6
IEKTPOTEXHONOT M1 H €€ MPHM CHEHME B
CEbCKOXO03AACTBEHHOM MPOM3BOACTBE
JuHam uka HarpeBa. K naccup Hkaums
INCKTPOTEPM HYECKHX YCTAHOBOKY
Painen 2 «OCHOBHBIE NONOXKEHHS 24 4 2 2 16
pacyeTa 3 1€ KTPOHAr PEBATE b HbIX
CTaHOBOK»
Paznen 3 «[1psamoit Harpes conporusne - 16 4 2 10
HHEM . D NIEKTPOKOHTAKT Hbl i Harpes. Boi-
60p HCTOUHHKA NHUTAHHA 3/IEKTPOKOH-
TaKTHOT' O Har peBa»

HaumeHoBaHue palnesioB H rem Ayaurdpuas pafitsn BTy
f Bcero | JI mn3 JIP | [IKP TopHas
AHCUHNAHH (YKPYNHEHO) pabora CP
6Pa3nen 4 «3nexrponnbifi Harpes. Pac- 18 4 2 2 10

YET INEKTPOAHBLIX HAr pEBATE/IbHbIX YCT=

po#cTB. OCO6e HHOCT H IKCIUTyaTa LMK
3/IEKTPOAHBLI X BOAOHAr peBATEIE

Painen S5 «KocBeHHWH 3neKTpOHarpeB 24 4 2 4 14
conpoTuBneHeM. TpeGoBaHus Kk Mare-
pHanaM H KOHCTPYKLIHHM HAr peBaTellbHbIX
3J1EM EHTOB»

Paznen 6. «3nekTpoayroBod Harpes. 16 4 2 10
CBOMACTBA H XapaKTEPHCTHKH INEKTPHHE -
cko# ayTH. Pexxmmbl cBapkH H paGora uc-
TOYHHKOB MHTaHHA CBAPOYHON QYT H»

Paigen 7 «MHIyKUMOHHBIA Har peB. 20 4 6 10
OCHOBHbIE XapaKTEPHCTHKH HHAYKTOpA.
Bbi6op HCTOYHHKA MHTAHHA»

|
Painen 8 «[l1DieKTPHUECKHH HArpeB. 14 4 [ 10

Tepm 031EKTPHUECKHA HATPEB M OX/TaXK € -

HHE» J
KOHCYnbmayuu_nepe o 3K3ameHam 2 2 |
xoumaxmuaa paboma na 04 04 |
npamexcymouram xonmpone (K PA) |
MoaroToBKa K JK3aMeHy 336 [ 336
Bcero3a 6 cemecTp 180 30 14 14 24 119.,6
HT0ro no auc unnaute 180 30 14 14 24 1196

Paszzen 1. O6iuMe BONpoCh! 31€KTPOTEXHONON MK H €€ NPUMEHEHHE B CEJIbCKOXO3 i~
CTBEHHOM npowsBoAcTBe. JIMHaMHuka HarpeBa. Knaccud Mkaumus 3nekTporepm Hue-
CKHX yCTaHOBOK

Tema 1. O61uHe BONMPOCHI INEKTPOTEXHONOMHH U €€ NPHUMEHEHHE B CENIbCKOXO-
38/CTBEHHOM NpoM3BOACTBe. [IHHAM UKa HarpeBa

PaccmatpuBaembie BONpochl.

TepMHuHbI W onpeneneHHs 3NEKTPOTEPM HH. 3aKOHOMEPHOCTH MpeobpazoBaHus
3MEKTPHYECKOH IHEPrUH B TEMIOBY10. DB HYECKHE OCHOBbI M KOJIHYECTBEHHbIE 3a-
KOHOMEPHOCTH npeobpa3oBaHUs 3/1EKTPHUECKOH IHEPr HH B TETUTOBYIO.

[ToHaTHe neKTpoTEpM HYECKHE YCTaHOBKH». Buabl 3nexTporexHonoruit U o6-
JIACTH MX HCNONL3OBAHHA B CEJIbCKOXO3ANCTBEHHOM npom3BoacTee. OCHOBHbIE CMO-
cobbl npeobpa3oBaHHA 3NeKTPOdHEPrUH B ApyrHe Buabl. [Ipamoe mpeoGpasoBaHue.
KocseHnHoe npeobpasoBaHue. Buapl Harpea: HarpeB COMpOTHBAEHHEM, AyrOBOH Ha-
rpeB, HHAYKUHOHHBIH HAarpeB, AMDBJIEKTPHYECKHH HArpeB, 3JIEKTPOHHbIH Harpes, Ha-
rpeB M3JyYEeHHWEM ONTHYECKOrO KBAHTOBOrO reHepaTopa (nasepa), Mia3MeHHbIA Ha-
rpes. [lonsTue «nekTporepMHueckue yCTaHOBKH». COBpPEMEHHOE COCTOSHHE W
TEHACHUHH Pa3BUTHA INEKTPOTEXHONOr HH. OObEM IIEKTPHUECKOH 3 HEPrHH B 3HEp-
retTuieckom 6anaHce celbCKOro XO3AMCTBa.

Tema 2. Knaccubuka UMa 3N1eKTPOTEPMUYECKUX YCTAHOBOK

PaccmarpuBaembie BOnpoch!.



[NonsTHe @nekTporepm uueckne ycTaHoBkH». Knaccud uxaums snexrporepm mue-
ckux ycraHoBok (ATY): a) no poay Toka; 6) no yacrore Toka; B) no cnocobam Ten-
Jlonepeaadu; r) no TEXHONOr HHECKOMY HA3HAYEHHIO: 1) MO cnocoby npeBpalue HUsA
3/IEKTPUYECKON I HEPrHHM B TEIUIOBYIO; €) MO HAMPAXKEHHIO MUTaHus; %) no paboueit
TeMnepaType.

Knaccupukaums 3nexTpoTepm HUECKHX YCTaHOBOK MO cnocofy npespatiie HUs
JJIEKTPUYECKOH IHEPTrHH B TEIUIOBYHO: HarpeB COMPOTHBIEHHEM, HArpeB 3/EKTpHYE-
CKO# Nyr oM, HarpcB B NEPEMEHHOM Mar HUTHOM MOJle — MHAYKLUHOHHbIH Crocob, Ha-
rpeB B NEPEMEHHOM 3/IEKTPHYECKOM MOJIE€ — AMDJIEKTPHYECKHIA Cocob, HarpeB 3J1ek-
TPOHHBIM IMYYKOM, HarpeB KBaHTaMH (MHQPaKpacHbI, lazepHbi cocobbl Harpesa),
Nna3MeHHb i HarpeB. Knaccud Mkauma 31€KTpoOTE pM HUECKHX YCTAHOBOK M0 POIY TO-
Ka: MOCTOSAHHOrO TOKa, nepeMeHHoro Toka. Ilo yactore Toka: NPOMbILWIEHHOM Yac-
ToTel (50 I't), NOBBLILIEHHOH YAaCTOTbI, BLICOKOH YacCTOThbl, CBEPXBLICOKOH YAaCTOTHI.
Io Buny Harpepa: npaMoro HarpeBa, KOCBEHHOro Harpesa. [1o pa6oueii Tem nepaty-
pe: HIBKOTEM NepaTypHeIe, CpeIHETEM EPATyPHbIE, BbICOKOTEMNepaTypHsie. ITo Tex-
HOJIOr HYECKOMY HA3HAYEHHIO: YHHBEPCAJIbHBIE, CMiELHAJIbHBIE.

Painen 2. OcHoBHbIE NONOXKEHHSA PacyeTa 31eKTPOHAT PEBATEIbHBIX YCTAHOBOK
Tema 1. OCHOBHBIE NOIOXKEHNSA PAaCUETA 3NEKTPOHAr PeBaTEbHBIX YCTAHOBOK
PaccmarpuBaemble BOMpOChI.

[ToBepo4HbIH H KOHCTPYKTHBHBIH PacyeT 3JIEKTPOTEPM HUECKHUX YCTaHOBOK. [Ton-
HbIi pac4eT. A3podHHaM HUECKHH pacueT. ['MapaBnnueckuii pacyer. MexaHHYECKHIH
pacyer. ONEKTPHYECKMH M KOHCTPYKTHBHBIH pacueTbl. TeruioBoii pacuer. YpaBHe-
HHe TemnoBoro 6ananca. OnpeneneHHe MOLIHOCTH, TEMNEPATypbl MOBEPXHOCTH Ha-
rpeBaTe/IbHbIX 3JIEMEHTOB, MHTEHCHBHOCTH TEIVIOOTIAYH, MapaMeTpPoOB TEIIOBOM
monaumH, TemioBoro KIJ1 1 0CHOBHbIX KOHCTPYKTHBHBbIX Pa3MEpOB 3NEKTPOTEPM H-
YeCcKOH ycTaHOBKH. MCxomHble naHHble 11i pacueTa: Hanpskenue nurauus U,
MOLHOCTL OJHOrO HarpeBatens P,; ycnoBua paGoThl HarpeBaTeNbHbLIX 3JEMEHTOB,
TeMNepaTypHblif pexxuM. Pacuer HarpesaTesieil OCHOBAH HA COBMECTHOM pelLEHHH,
CBA3bIBAIOLLUMX 3JIEKTPHYECKHE M TEILI0BBIE NapaMeTpbl Harpesateeit. Onpe aeneHHe
Ternosoro KIJ] u ynenbHoro pacxosia 31eKTpHYECKOH 3Hepruu. Buibop Temnosoi
m30nAUHH. CxeMbl BKIIOYEHHA Har peBaTe/IbHbIX 3IEMEHTOB M COCOOLI perynupoBa-
HHS MOLLIHOCTH 3JIEKTPOTEPM HHECKHX YCTAHOBOK.

Painen 3. [lpaMo# HarpeB CONPOTHBIEHHEM . DJIEKTPOKOHTAKTHbIi HarpeB. BriGop
MCTOYHHKA MHUTAHUR 3JIEKTPOKOHTAKTHOrO Har peBa

Tema 1. Crnocobbl 37EKTPHYECKOrO HarpeBa COMPOTHBIEHHEM. DNEKTPHYECKOE
COMPOTHBJEHHE NMPOBOAHHKOB

PaccmarpuBaeMblie Bonpochl.

@1z Myeckas CyLIHOCTb 3JIEKTPHYECKOrO COMPOTHBAEHHA. DM3UYeCKas CyLIHOCTb
Harpesa conpoTusiieHueM. [IpaMoi 3/1eKTPOHarpeB COMPOTHBIEHHEM MPHM EHSIOT
ANS 3NEKTPONpOBOAALLMX Cpen M MaTepuanoB. Harpes ocyuiecTBnsercs 3a cuer npo-
XOXIEHHA 3JIEKTPHUYECKOTO TOKA HEMOCPEACTBEHHO Yepe3 HarpeBaTesbHylo Cpeay
WK Matepuan (aetane).  3akoH Jxoyna-JleHua. [IpoBOAHKMKH MepBOro M BTOPOro
pona. Cnocobel 31EKTPOHAr peBa CONMpOT HBIEHHEM . DIEKTPOKOHTAKTHBIA HArPEB Me-
TaJUTHYECKHX TENl — NPOBOAHHKOB | pona. DNEKTPOAHbIH HarpeB — MpsMOM Harpes

31EKTPONPOBOIA LLIKX Cpell MPOBOAHHKOB 2 pOJa, HMEIOILMX HOHHYIO MPOBOAMMOCTh
(BOOa, MONOKO, NOYBA M T.N.). DNEKTPUUECKOE COMPOTHBIIEHHE NPOBOAHHKOB NEPBO-
ro M BTOporo posa. Y iefbHOe 3JIEKTPHYECKOE COMPOTMBJIEHHE NPOBOAHHMKOB. 3aBH-
CHMOCTb Y/IEJIbHOTO COMPOT MBJIEHHS NPOBOHHKA OT TEM NEpaTypsi.

Tema 2. DNeKTPOKOHTAKTHbIA HarpeB. BoiOOp HCTOYHHKA NUTAHHA 3JIEKTPOKOH-
TaKTHOr O Harpesa

PaccmarpuBaemble BONpOCHI.

OneKTpOKOHTakTHbIA HarpeB. [IpAMoO# HarpeB COMPOTHBIEHHEM METAJUTHYECKHX
TeNl HA3bIBAKOT 3JIEKTPOKOHTAKTHBIM. OCHOBHblE 00NaCTH MPHUMEHEHHS: MPAMOH Ha-
rpeB MeTaLIMYeCKHUX AeTanei (3aroTOBOK) HecNOXHOH ¢opMbl (BanoB, oceid, Tpyo6,
NIEHT) NpH WX TepMHUYECKOH H MexaHuueckoi 06paboTke; KOHTaKTHas CBapka, Ha-
U1aBKa MPH BOCCTAHOBJEHHH M3HOLLUEHHbIX METAUIHYECKUX AeTanei; mporpeB Tpy-
60npoBOAOB C LE/BIO pa3MOPaXKMBAHHA, MPENOTBPALLEHUS 3aMEP3aHKs, NOAOrpeBa
UMpPKYJIHpYoLle i % HAKOCTH. CxeMa YCTaHOBKH 3JIEKTPOKOHTAKTHOro HarpeBa. Bbi-
60p MCTOYHHMKOB MHTaHUA 3IEKTPOKOHTAKTHOrO Harpesa. Pacuyer mapaMeTpoB Hc-
TOYHMKA MUTAHHA YCTAHOBOK 3JIEKTPOKOHTAaKTHOro Harpesa. KoadduuneHr nones-
HOTO JeHCTBHS YCTPOWHCTBA 3JIEKTPOKOHTAKTHOrO Harpesa. 3aBUCHMOCThb TEIUIOBOrO
KT or reoMerpH4ecK1UX NapaMeTpoB AETaNH.

Pacuet u BbiGOp HarpeBaTeNbHbIX TpaHCGOpMaTOpoB. MowHOCTb TpaHchopMa-
TOpa M ero BTOPHYHOE HaMpsKeHHe.
HenocTtarky 1 npeuM yLIecTBa 3JIeKTPOKOHTAKTHOr O Harpesa.

Pa3 nen 4. DnekTponHblii HarpeB. PacueT 31eKTPOAHBIX Har peBaTe/bHbIX YCTPOHCTB.
OcobeHHOCTH IKCILTyaTaLMH 3JIEKTPOAHBIX BOJOHAr peBaTteJie i

Tema 1. DnekTpoaHsl i Har peB. MarepHabl 31eKTpoaOB

PaccmarpuBaemblie BONPOCHI.

Marepuansbl 31eKTpoaoB: 1) AnNs TEXHHYECKHX Lieiei: KOHCTPYKLUHOHHAA CTanb M
NaTyHb; 2) 1A MHULLEBLIX Lenei: rpad uT, Hepxapetolas CTalb H THTaH.

DNeKTpOAHbIE CHUCTEMBI: M3 3JIEKTPOAOB M3OrHYThIX noa yraoM 120°, 13 koakcu-
anbHbIX (UHWIHHAPHYECKHMX) IJIEKTPONOB, M3 TUIOCKHX 3ekTponoB. CxeMbl 3ameLte-
HuA. JJomycTHMas TUIOTHOCTb TOKA HA 3JIEKTPOAAX M HAMPAXKEHHOCTh 3JIEKTPHUECKO-
ro nons.

OTnnyme 31eKTPOAHOrO Har peBa OT APYT UX BUIOB Harpesa.

Tema 2. PacyeT 31eKTpOAHBIX Har peBaTe/bHbIX YCTPOHCTB. Oco6e HHOCTH 3KC-
MJ1yaTauuH 31eKTPOJHbIX BOAOHAT peBaTeie i

PaccMarpuBaemble BONpoChI.

PacueT 3neKTpOAHbIX HarpeBaTesbHbIX YCTpoiicTB. OnpeneneHue TpebyeMoit
MOLLHOCTH M KOHCTPYKTHBHBIX NMapaMeTpoOB 3JIEKTPOAHOH cucTeMbl. [TapameTpbl Ha-
rpesatefei MepHOAHYECKOro NEHCTBUA [UIS oOMnpefaesieHus TpebyeMoOH MOLUHOCTH:
obbeM HarpeBaeMoro Marepmana, ynejbHas TeIUl0eMKOCTb, IUIOTHOCTb MaTepuana,
ynenbHoe 3NIEKTPHYECKOe COMPOTHBIEHHE, BPeMs HarpeBa, HaualbHAf M KOHEYHas
Temneparypsbl, TepM HueckHii KI1J1. Harpesarenu HenpepbiBHOro aeficteus. [lIpous-
BOAMTE/ILHOCTb HarpeBaTesned HeMpepbIBHOrO AeWCTBHA. PacueTHas MOLIHOCTb M
pacueTHblt TOok HarpeBates. Ocobe HHOCTH 3KCIUlyaTallMK 3/EKTPOAHbIX BOJOHA-
rpesareei.
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Painen 5. KoceeHHbli 3n1eKTpoHarpes conpoTuBieHHeM. TpeGoBaHus k MaTepHa-
JlaM ¥ KOHCTPYKLIMHM HarpeBaTe/bHbIX 3JIEMEHTOB

Tema 1. KocBeHHbIH 3/IEKTPOHArpeB CONpoTHBRIEHHEM. TpeGoBaHus k MaTepHa-
7aM M KOHCTDYKUHH HarpeBaTe/lbHbIX 3JIeMEHTOB. TpyGuarbie 3nekTpHueckue Ha-
rpeBaTesu

PaccmarpuBaembie Bonpochl.

KoCBeHHBI# 3/1eKTPOHar peB COMPOTHBIIEHHEM - JJIEKTPHYECKHIA TOK MpOTEKAET
M0 3JIEKTPHYECKHM Har peBaTeIsM, TEMNO OT KOTOPbIX MEPENAETCs HarpeBaeMoi Cpe-
ne. KocBeHHbIH 3/1eKTpOHAarpeB CONPOTHBICHHEM - [UIA MPOBO/IA LUMX M HEMPOBOMA-
wux Martepuanos. Tpe6oBaHHs k BbIGOpYy MaTepuana HarpeBaTe/lbHbIX 3JEMEHTOB H
MX KOHCTPYKUHMHM. MaTepHanbl HarpeBaTe/bHBIX 3JIEMEHTOB: XapOCTOMKHE, Kapo-
NPOYHbIE U TEXHOJOTHYHBIE.

Knaccup ukauns aneMeHTHbIX 3/EKTPOHAr peBaTe/IbHbIX YCTAHOBOK JJieMEHTHble
3/IEKTPOHAr peBaTe/IbHbIE YCTAHOBKH MOAPa3fENAIOT: MO XapakTepy paboThl — He-
NPEPLIBHOTO M NEPHOMAHYECKOrO NEHCTBHA (MPOTOYHbIE H HEMPOTOYHBIE), MO KOHCT-
PYKTHBHBIM OCOOEHHOCTAM — NEPEHOCHBIE, HAMONbHbIE, HACTEHHBbIE; NO Yucay a3 —
onHoazHble M TpexdasHele; MO HCMOMb3YEMOMY HANPAXKEHHIO — C HAMPAXKEHHEM 110
1000 B u ceuie 1000 B; no ucrnonb3yeMbiM HarpeBaTe/lbHbIM 3JIEMEHTaM — C Tpy6-
YaTbIMH 3JIEKTPHYECKMMH HArpeBaTebHBIMH 3eMeHTaMH (TOHbl) U ¢ repmeTHu-
HbIM M YTONIbHO- padQHUTOBBIM M NPOBOAHWUKAM H. HarpeBarenibHble 31€MEHTBI MO KOH-
CTPYKTHBHOMY HCTIOJIHEHHIO: OTKpbITbIE, 3aKkpbiTble W repMeruyeckue (TOHwi).
TpyGuateie snexTpuueckue Harpesaten (TOHbi). DNeKTPHUECKHI U KOHCTPYKTHB-
Hblfi pacyeThbl Har peBaTeNbHbIX 3JIEMEHTOB.

[penMyLIECTBA H HEIOCTATKH KOCBE HHOT O 3JIEKTPOHArpeBa COMpOTHBJIEHHEM .

Tema 2. Ocobe HHOCTH pacyeTa CTaNbHBIX Har peBaTenei. Pacuer ycTpoiicTs Ha
6a3e HarpeBaTesbHbIX MPOBOAOB M kabeneit

PaccmarpuBaemble BONpoOChI.

OcobeHHOCTH pacyeTa CTafbHbIX Har peBaTenei. Har peBarenbHble npoBosa M ka-
Genn. TexHuueckme NaHHbIE HAr peBaTEILHBIX NPOBOAOB H kabenei. Knaccud vka-
UHA rperotmx kabenei no KOHCTPYKTHBHOMY HCMOJTHE HHIO.

Pacuer ycrpo#cTs Ha Gaze Har peBaTenbHbIX NPOBOAOB M kabeneit. UcxonHbie
NaHHbIE [UISA pacyeTa HarpeBaTesbHbIX YCTPOACTB. 3anaua pacuera. [locnenoBarens-
HOCTb BbITIOJIHEHHS pacyeTa.

OcHoBHbIE 0611aCTH HCNIONB30BAHHA YCTPOWCTB Ha 6a3e HArpeBaTe/ibHbIX NPOBO-
DOB H Kabenen.

Paznen 6. OnexrpoayroBod HarpeB. CBOMCTBA M XapaKTEPHCTHKH 3JIEKTPHUYECKOI
ayru. Pexcumbl cBapkH M paboTa HCTOYHHKOB MHTaHHA CBApPOYHOM AYTH

Tema 1. DnexrponyroBo# Harpes. CBOACTBa M XapaKTEPHCTHK U 3IEKT PHUECKOH
oyru

PaccmarpuBaembie BONPOChI.

®isHyeckas MPHPOAA 3JIEKTPOTyroBOro pa3psna. JJEeKTpUyeckas ayra: BOJLTO-
Bas ayra, QMyroBor paspan. CBO#CTBA M XapaKTEPHUCTHKH 3NEKTPUYECKON AYTH. 3a-
XKHFaHHE, YCTOMYHBOCTb FOPEHHA M PETYIHPOBaHHE TOKa OyrH. BonsT-amnepHas
XapaKTEPHUCTHKA 3/IEKTPHYECKOH NYTH (3aBUCHMMOCTb MAJEHHS HAMpPSXKEHUS HA OyTe
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OT 3Ha4YeHUs ToKa). OCOOGE HHOCTH FOPEHUS IMEKTPHUYECKOM AYTH Ha NEPEMEHHOM TO-
ke. [permyuiecTBa, He 1OCTaTKH M 06NAaCTH MCMONB3OBAaHHSA 3/1EKTPOAYrOBOrO Harpe-
Ba.

Tema 2. Pexxumbl cBapku 1 paboTa HCTOYHHKOB NUTAHHA CBApPOYHOM AYyr H

PaccmarpuBaeMble BONPOCHI.

Buapl 3nekTpocBapkH M MX MpHHUMNMANbHOE pa3niuude. JlyroBas cBapka, Kak
cnocob coeAHHE HHA pa3fIM4HbIX METALIOB H CIU1aBoB. OCOGEHHOCTH CTbIKOBOH, TO-
Ye4YHOM W PONUKOBOH 3nekTpocBapkd. ToueuHas ceapka. PonukoBas (woBHas)
cBapka. MCTOYHHMKH MWTaHMA YCTAHOBOK 3JIEKTPOLYrOBOIO 3JIEKTPHYECKOrO Harpe-
Ba. Tpe6GoBaHHA, MpeabABASEMble K HCTOYHHKAM MUTaHWA CBapO4YHOM nyrH (Tpebo-
BaHHs, MNpeIbABNsSEMble K HCTOYHMKAM CBapoYHOro Toka). TexHonor nueckue Tpebo-
BaHHA. TeXHHMKO-9KOHOM HueCKHe nokasarenu. Pexxkumbl paboTbl MCTOYHHKOB MHUTA-
HHMA [UIA OYTOBOH CBapKH: MPOAO/MKHTENbHbIH, NEPEMEXAIOUMACAS H NOBTOPHO-
KpaTkoBpeMeHHbIH. Knaccub Mkaums HCTOYHHKOB MUTAHMA: MO POy TOKa, MO BUAY
BHEIIHMX XAPAKTEPHUCTHK, MO cMocoby nonyuyeHus IHEpPruM, Mo koauuecTBy obciy-
XHMBaeMbIX MOCTOB, MO NpHMEHEHHIO. MCTOYHHKH MHMTaHHA MNepeMEeHHOro ToKa.
Caapounbie TpahchopMaTopbl. MCTOYHHKH MUTaHHA CBapPOYHOH QYrH MOCTOSHHOrO
TOKa. [10NyNpOBOAHHKOBbLIE BbIMPAMHTENH (MOCTOAHHOrO TOKa). CBapouHblE FeHe-
paTopbl MOCTOSHHOrO Toka (npeobpa3zoarenu). BeHrnnb Hbie reHeparopbl. Cnocobbl
perynHpoBaHus cBapo4HOH ayru. IlpenMyllecTBa U HeOCTAaTKH CBapOYHbIX arpera-
TOB HA MOCTOAHHOM M MEPEMEHHOM TOKe. Y CTPOHCTBA, B KOTOPBIX SBJIEHHE 3/IEKTPH-
YeCKOM AYTH ABMSETCS BPEdHbIM: KOMMYTAalUMOHHblE YCTPOHCTBA, aBTOMAaTHYECKHE
BbIKJIKOYATEH, BbICOKOBOJILT Hbl€ BbIKJIHOYATESH, KOHTAKTOpbI.

Pazaen 7. UHaykuuoHHbIH HarpeB. OCHOBHblE XapaKTepHCTHKH HHAYkTOpa. Bbibop
MCTOYHMKA NUTAHUA

Tema 1. MHnykunoHHbI i HarpeB. OCHOBHbIE XapaKTEPHCTHKH HHIYKTOpa

PaccmarpuBaemblie BONpOCHI.

i3 Hyeckas OCHOBAa MHAYKUHOHHOrO HarpeBa. MHayKUHOHHBIH Har peB nonynpo-
BOAHHKOBBIX MAaTepHasoB B MNEPEMEHHOM MarHUTHOM Mnonie. 3aKOH 3JIEKTPOMar HHT -
Hoi WHaykuuu Papases-Makceenna M 3akoH Jxoyns-JleHua. Bexrop miorHocTH
noToka MolHocTH win Bektop [NoATHHra. MHAyKUHOHHBIH HarpeB: NOBEPXHOCTHbIH,
rTyGuHHLL, CKBO3 HOM. Onpe ae/ie e TEMUIOBOH MOLUHOCTH B Har peBaTe/IbHOM Mare-
pHane nNpyH MHAYKUHOHHOM Harpese. Ko3d¢HuHeHT none3Horo aeicTBus H ko3 du-
UHEHT MOLLHOCTH MPH HHAYKUHMOHHOM HarpeBe. PexxMMbl HHAYKUHOHHOrO Harpesa.
YCcTaHOBKH HHOYKUMOHHOrO Harpepa. HarpesarenbHblii MHOYKTOp — pabouuit opraH
YCTaHOBKH MHAYKLHOHHOrO Harpesa. KoHCTpykums HHAykTopa. PopMbl HHAYKTOpA!
TpyGuarbie, B BUIE (3MEMKH», BOCLMEPKH, TPEX JIMCTOBOroO KiaeBepa. MHIyKTOpbI:
UWTHHOPHYECKHE, OBAJIbHbIE, LLENEBbIE, CTEPXKHEBBIE, IIOCKHE M neTnesbie. Knaccbl
JENEeHUA HHAYKTOPOB: HMBKOYACTOTHbIE H BbICOKOYACTOTHblE. BbIGOp AnHHBbI M YHcna
BHTKOB MHAYKTOpa. OnpeneneHHe BHyTPEHHErO AMaMETpa HHAYKTOpa.

Tema 2. Bi6op HCTOYHHKA NUTaHUA WHAYKLIMOHHOI O HArpeBa

PaccmarpuBaeMble BONPOCHI.

HCTOYHHKH NUTaHWA YCTAHOBOK WHIYKLMOHHOrO 3JIEKTpHYecKoro Harpesa. I'e-
HEPATOpPbl MHAYKUMOHHBIX TOKOB. THpHCTOpHBIE npeobpa3oBaTeny yacTorhl. MHBeEp-
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TOpbI TOKA, PE30HAHCHBIE HHBEPTOPbI. COBPEMEHHBIE HCTOUHMKH MHTAHMA MHIYKUH-
OHHBIX YCTaHOBOK. DJIEKTPHYECKAS CXEMA MEHEPATOPA HHAYKLIMOHHOrO HarpeBa.
Paznen 8. [l nexrprueckuii Harpes. TepMooieKTPHYECKHI HATPEB M OXJTaX IEHHE

Tema 1. OcHOBbI 0D IEKTPHYECKOrO HarpeBa M ero 0COGE HHOCTH

PaccmarpuBaeMblie BONpPOCHI.

Iy NeKTpHYECKHI Harpes Moy npOBOAHMKOB M MpoBoAHHKOB Il poma. duzmue-
CKas OCHOBA IMDJIEKTPHYECKOrO Harpesa. Bbibop 4acToThl M HAMPSKEHHOCTH 3JieK-
TPHYECKOrO MOJIA NPH NHBJIEKTPHYECKOM HarpeBe. [Tpouecchl nonsipysaumuu. OcHOB-
Hble 0COOEHHOCTH AHAJIEKTPHYECKOr0 HarpeBa MaTepHasoB. YCTaHOBKH NS QMO eK-
TPHYECKOrO HArpeBa. MCTOUHHKM NMMTaHMA YCTaHOBOK AMBJIEKTPUYECKOrO Harpesa.
Pacuetr koHAEHcaTopa AnA AMBNEKTPHYECKOro HarpeBa. OGnacTH NpUMEHEHHA OH-
3NieKTpHHeckoro Harpesa. [lpeumylecTBa M HEOCTAaTKH AMBIEKTPHYECKOrO HArpe-
Ba.

Tema 2. TepMooneKTpHUYECKHH HArpeB U OXJIaX A€ HHE

PaccmarpuBaeMbie Bonpoch.

TepmoonekTpuueckue sapnenus. TepmoonekTpuueckne 3ddexrei: 3eebeka,
[Tenbtbe u ToMcoHa. ®iBHUECKHE OCHOBBI TEPMO3/IEKTPHYECKOTO HATPEBA H OXJIaX-
neuns. TepmoDJIC. TepmoonekTpHUeCKHe TemoBble Hacockl. Knaccud ukaums Ten-
noBeix HacocoB. [IpuHUMN paboThl TemnoBoro Hacoca. Mcnonb3oBanue TemioBbix
HacOCOB B CEJIbCKOXO3AWCTBEHHOM NpoM3BoACTBe. [IpeMMyluecTBa M HeNOCTaTKH
TEPMOBJIEKTPHYECKOrO Harpesa M oxnaxcaeHus. O6GNacTH MpUMeEHEHHUA TEpMOBJiEK-
TPHYECKOrO HArPEBa M OXJIAXACHHUA.

4.3 Jle kunnw/ naGopaTtopHble paboThbI/MPaKTHUYECKHE 3aHATHA
Tabnuua 4
ConepkaHue JieKLHi/ 1a00paTOPHbIX paboT/MpaKTHYeC KHX 3aAHATHIA H
KOHTpoJibHbie MePONPHSAT HA

Ne Haisauue paz- | Ne u HazBaHHe nekuuH/ | @opm Hpyem nie Bma Koa-
n/n ena, TemM bl Nn1360paTOPHBLIX paboT/ | KOMNETEHUHH | KOHTPOALHOIO BO
0 Pa KTHYEC KHX 3aHAT Hil MEPONPESTHA | YaCOB

l. Paznen 1 «O6LwHe BONpoCkhi 31 KTPOTEX HO- 6

JIOTHH Hee NPHMEHEHHE B CEJbCKOXO03AH-

CcTBe HHOM NpoW3 BoacTBe. [IHHAM HKA Har pe-

Ba. Knacc Ho HKa LIHR 3J1€ KTPOTE pM HYeC KHX

YCTREOBOK»

Tema 1. O6ue Jlekumsa Ne 1. O6wme Bo- OIK -1 2

BOMPOCHI INieK- MPOCHI 3IEKTPOTEXHONO- (OIK-1.1),

TPOTEXHONOrHH K | THH H €€ MPUMEHEHIE B OnK 4

€€ NPUMEHEHHE B | CENIbCKOXO3AACTBE HHOM OlK 4.2)

CeMbCKOX03AHCT- | MPOM3BOACTBE. Jl MHaM uka

BEHHOM TPOH3 - Harpesa. K naccud ukaums

BoAcTBe. J1HHa- INEKTPOTEPM HHECKHX YC-

MHKa Har pcBa TaHOBOK.

Tema 2. Knaccu- | (C MYJIbTHMEIHA dJIEM EH-

¢ mxauma Jnek- TaM H)

TPOTEPM HYECKHX

YCTAHOBOK

Tema 1. O6ue [MpakTH4yecKkoe 3aHATHE OIK -1 Juckyccus 2

BOMPOCH 3IEK- Ne 1. U3yuenne B3amMo- (OIK-1.1), Y CTHI/ ompoc
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Ne | Haipauue pai- | Ne u Ha3BaHHe Jckuni/ | Dopm Hpyem bie Bua Kona-
n/n nena, TeM bl nabopaTopHbix pa6oT/ | KOMNETEHUHH | KOWTpPO.JLHOIO 80
NP KT HYEC KHX 3aHAT Hil MEPONPRETHA | 4ACOB
TPOTEXHONOTHH H | CBA3EH TEMIOBLIX H I/IEK- OInK 4
€e MPUMEHEHHE B | TPHYECKHMX XapaKTEpH- OIlK 4.2)
CeNbCKOXO3IANCT- | CTHK HarpeBaresch.
BEHHOM NpOH3 - Mentmeter.
BoncTBe. [l HHa- [MpakTHYECKOE 3aHATHE OIK -1 Ycrmmiit onpoc 2
MHKa Har pesa Ne 2. TennoBbie pacHeTb! (OIK-1.1),
CHCTEMbI HATpeBa. OIK 4
Mentimeter. OI1K 4.2)
2. | Paznen2 «OcHOBHbBIE MOJI0XKEHHA pacyeTa 8
3.J1¢ KT POHAT Pe BATe AL HbIX YCTAHOBOK)
Tema 1. OcHoe- JNexumsa Ne 2, Ne 3, Oc- OlK -1 4
Hbl€ MONOXEHUA HOBHBIE MONIOXEHHA pac- (OINK-1.1)
pacueTa 3NeKTpo- | YeTa INIEKTPOHAr peBa - OlK 4
HarpeBaTeNbHbIX | TENbHBIX YCTaHOBOK OIK4.2)
YCTaHOBOK (C MynTbTHMENHA INIEMEH-
Tam K)
[MpakTHUECKOE 3aHATHE OIK -1 YcrHe1# onpoc 2
Ne3. Pewe Hve 3a1a4 no (OMK-1.1),
Onpefic/ic HUIO NapameT - OIK 4
POB 3JIEM EHT HbIX Harpe - OMnK4.2)
BaTENEH.
Mentimeter.
JlaGopaTopHas paGota OIK -1 3awmura 2
Ne 1. Uccnenosanme oT- (OIK-1.1), na6bopaTopHo#
KPbITBIX HAT PEBATETb HbIX OIK -5 paboTbi
I1IEM EHTOB. (OIK -5.1)
KOMIAC, AutoCad,
Matlab, Mathcad, M icro-
soft Excel, Microsoft Word
3. Painen 3 «I1pamoti HAar peB cONPOTHBAE HH- 6
eM. ) Ie KTPOKOHTAKTHbI# HarpeB. Buibop
HCTOYHHKA MHTAHHA J.J1€ KT POKOHT A KTHOr 0
HAT pe Ba»
Tema 1.Cnocober | Jlekuns Ne 4. [1paMoii Ha- OlK -1 2
INEKTPUYECKOT O rpEB COMPOTHBIIEHHEM . (OIK-1.1)
Har pesa conpo- Cnocobbl 31EKTPHYECKO- OrnK4
THBNEHHEM . 3JiEK- | O HArpeBa COMPOTHBIE - Ol1K 4 2)
TPHYECKOE COMpPO- | HHEM .
THBNIE HHE TTpo- (C MyTbTHMENHA DIEMEH-
BOJIHUKOB TaMm H)
Tema 2. nektpo- | Jlekwns Ne 5. 3 nexTpo- OlK -1 2
KOHTAKT Hhl Al Ha - KOHTaKTHbI i HarpeB. Bbi- (OIK-1.1)
rpeB. BoiGop Hc- | 60p HCTOYHHKA NTHTaHHA OrnK4
TOYHUKA MHTAHHA | 2NEKTPOKOHTAKTHOrO Ha- OI1K 4.2)
3/IEKTPOKOHIAKT- | rpeBa
HOr O Harpesa (C MyILTHMENMA dNIEMEH-
TaMm H)
[MpakTHyeckoe 3aHATHE OIK -1 YcrHi i onpoc 2
Ne 4 . Bu1Gop HCTOHYHHKA (OMNK-1.1), PelueHme
MUTAHHA INEKTPOKOH- OInK 4 THNOBHI X 3anay
16




Ne
n/n

Hazsanue pai-
aena, TeM bl

Nt 1 Ha3zBaHHe Jie KUHH/
nabopaTopubix pabor/
NPA KTHYEC KHX 3aHAT HA

@opm HpyeM bie
KOM neTe HUHH

Bmn
KOHTPOJALHOI0
MepInpESTas

Koa-
BO
4acoB

HAr pe BaTE b Hbl X
JneMeHToB. Tpy6-
4aThie JNeKTpHYE -
CKHE HAr peBaTeH

IMEKTPHYECKHE HArpesa-
Tenu. Oco6Ge HHOCTH pac-
YeTa CTanbHbIX HAr peBa-

Teneh.

(C MYIBLTHMEIHA INIEMEH-
TaM H)

Jla6opaTopHas paGota
Ne 3. H3yueHue myx-
MO3 HILHOHHOM CHCTEMBI
PperynupoOBaHHA TEM IE -
patypbl B INEKTpHYE -
CKOM NeYH.

KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, M icrosoft
Word

OIIK -5
(OIK 5.1)

3auinTa
naGopatopHo#
paboThl

Jlaboparophas pabora
Ne 4. U3yueHue cucre-
Mbl peryiHpoBaHHA
TeMNEPaTyph! B JJiEK-
TpHuecko# neyn no I1,
u MU/ 3akoHam .
KOMIIAC, AutoCad,
Matlab, M athcad, M i-
crosoft Excel, M icrosoft
Word

OnNK-I
(OMK-1.1),
OrK -5
©OMNK-5.1)

3awmura
naGoparopHo#
paborn

MpakTHYeCKoe 3aHATHE
Ne 6. O60cHOBBIBatoOLLHE
pacuersl 11 BblGOpa
JieKTpoKanopHpepHoii
YCTaHOBKH.
TECTHPOBaHHE

(B OHNaMH pexme —
https :/Ado.timacad.nu/cou
se/view. php?id=1227
Ha wiatpopme M oodl)

OINK-1
(OTK-1.1),
ONnK 4
ONK42)

YcTHu i onpoc
TECTHpPOBaHHE
(B OHnaH
pexmme —
hittps :/5do.tima
cad.ru/couse/vi
ew.
php?id=1227
Ha iatdpopme
Moodl)

Tema 2. OcobeH-
HOCTH pacyera
CTa/TbHBIX Harpe-
Barene. Pacuer
yCTpOHCTB Ha Gase
HArpe BaTe/bHbIX
MpOBOAOB H Kabe -
neh

Jlekunsa Ne 9. OcobenHo-
CTH pacyeTa CTajbHbIX Ha-
rpesatenei. Pacuer Harpe-
BATE/TbHBIX MPOBOAOB H
kaGeneit.

(CMyIbTHMEHA IIEMEH-
TaM H)

ONK-1
OMNK-1.1)
OMK 4
OlK 4.2)

Ne Haipanue par- | No w Hailpauue nekunii/ | ®opv npyemble Bun Koa-
n/n nena, TeMbi Na60paTOPHBLIX paboT/ | KOM NETEHUMH | KOHTPOJLHOrO BO
BPA KT HYEC KHX 32 HAT i MEPODPEETHA | 4acoBs
TaKTHOr 0 Harpesa. Pewe- OMnK4.2) B YCJIOBHAX OF -
HHE 3a1a4 MO OMNpe A€ Ne - PaHHYE HHA
HHIO NapaM ETPOR IEKT po- BpPEM EHH
KOHTaKTHLIX HArpeBare -
nen.
Mentimeer.
4. Painend «3nekTpoaHbifi Harpes. Pacuer 8
J./Ie KTPOANLIX HAT PeBaTeNbHbLIX YCTPOHCTB.
Oco6e HHOCTH 3 KC IUTYaTa LIHH 3.J1€ KT PO HbIX
BO/10 HAT pe BaTeJie i
Tema 1. 3nek- Jlekuma Ne 6. InexTpon- OlK-1 2
TPONHBI A HarpeB. | Hel# HarpeB. Marepua s (OIK-1.1)
Marepuansl 31eK- | 31EKTPOIOB. OlK 4
TpoaoB (C MyTBTHMENHA 3JIEM EH- OlK 4.2)
Tam H)
Tema 2. Pacuer Jlekwn Ne 7. Pacuet OIIK -1 2
3NEKTPOIHbIX HAa- | INEKTPOAHbIX HATpeBa- (OIK-1.1)
' PEBATE b Hbl X Te/NbHbIX YCTPOHCTB. OlNK 4
ycrpo#icte. Oco- | OcoGeHHOCTH 3KCMTya - OIK 4.2)
6€ HHOCTH JKC- TaLMH 3JIEKTPOAHBIX BO-
NiyatauMu dnek- | JOHArpeBaresicH.
TPOHLIX BONOHA- | (M Y/TbTHM€14a NIEKUMA )
rpesarenei Power Point
MpakrHueckoe 3aHiTHe OflK -1 YcrHbl it onpoc 2
Ne S. Pacuyer anexTpoa- (OIK-1.1), Peuenne
HbI X HAT PEBATE/bHbIX OrnK+4 THNOBBLIX 32434
ycTpoficTB. Pewe Hue 3a- OlK 4.2) B YCJIOBHAX OF -
nay no onpe e NeHI0 paHHYe HHA BpE-
napameTpoB BOJOHAT pe - MEHH
BaTeneH.
Mentimeter.
JlaboparopHas pabora OnnK-1 3awmra 2
Ne 2. Mccnenopahme u (ONnK-1.1), nabopatopHoii
NoBEPOY HbI A pacyeT OFIK S paboThl
INEKTPOAHOr O BOAOHA - (OIK 5.1)
rpesarens
KOMIIAC, AutoCad,
Matlab, M athcad, Mi-
crosoft Excel, M icroso ft
Word
S. Painen5 «KocBeHHBIH 3. KT poHarpeB 10
conpoTuane HHem. T peGoranuna Kk MaTepHa-
J18M H KOHCTPYKUHH HATPe BATEILHBIX 3Jle -
Me HTOB»
Tema 1.Kocsen- | Jlekima Ne 8 KocBeHmblii OIK -1 2
Hbl #i 3 NEKTpOHA - INeKTPOHAr peB CONpo- (OMNK-1.1)
rpeB CONpOTHBAE- | THBIEHHEM Tpe6oBaHUs OrnK 4
Huem . TpeGoBa- KMaTepHanam M KOHCT- OlK 4.2)
HHMA K MaTepHaNaM | PyKLHHM HAr PeBaTeNh HblX
| | mxoHCTpyKumH JneMeHTOB. TpyGuaTme

Paznen 6 «Jnexrpoayrosoi Harpes. CBo#-
CTBA H XaPaKTe PHCTHKH 1.1€ KT PHYeC KO
ayrH. Pexxumbl cBapkH H paboTa HCTOYHH-
KOB NHTAHHA C BAPOIHONA AYr Y

Tema 1. InekTpo-
JTYTOBOW Harpes

Jlexums Ne 10. 3 nextpo-

IyroBo# Harpes. CBo#cT-

OIK -1
(OIK-1.1)




Ne
n/n

Haimrauue pai-
aena, Tembl

Ne W Ha3 BAHHE JIe KUHEH/
nabopatophbix pabor/
nPa KTHYEC KHX 3AHNT Hid

@0 pv upyem bie
KOM NeTe HUHH

Bun
KOHTpONbLHOFO
MCPIIIEIII'I‘II

Kon-
BO
4acos

aykTopa

rpesa.
KOMIIAC, AutoCad,
Matlab, M athcad, M-
crosoft Excel, M icrosoft
Word

Ne Haieanue pai- | Ne nHaiBanue Nexkuni/ | ®opm upyem bie Bua Koa-
n/n naena, TeMbl Aa6opaTopHblx paGoT/ | KOMNeTenUHH | KONTPONLHOrO BO
H PR KT HYeC KHX 3AHSAT Wil MEpONpESTHA | 4ACOB
CBoitcTBa H xa- Ba H XapaKTEPHCT HKH OIK 4
PaKTEPHUCTHKH INEKTPHYECKOHA XYTH. OlK4.2)
INEKTPHUECKOA (M yIbTHM €Ha eKLHS ).
Ry H Power Point
Tema 2. Pexcnvbr | Jlekums Ne 11, Pexxmmbl OlK -1 2
CBapkH H pabota | cBapkH H pabGoTa MCTOYHH- (OMK-1.1)
HCTOYHHKOB ITH- KOB ITHTAHHA CBAPOMHOH OrnK 4
TaHUA CBAPOYHOH | Ayru. Ol1K 4.2)
OyTH (C My/IETHMEIHA dNIEM EH-
TaM H)
MpakTHueckoe 3aHsaTHE OlK -1 Ycram i onpoc 2
Ne. 7. PacueT HCTOUHMKOB OnK-1.1) Pe e Hue
NHUTaHHA 3EKTPOIYT OBOT O THNOBBLIX 334y
Harpesa. B YCJIOBHAX OF -
Mentimeter. PaHH4e HUA BpE -
MCHH
7. Painen 7 «MnayxunoHubifi Harpes. Oc- 10
HOBHbIE X2 paKTe PHCTHKH HHAYKTOpa. Bbi-
60p HCTOMHHKA NHTAHHA»
Tema 1. Unayk- Jlekuma Ne 12. MHaykus- OIK -1 2
LUMOHHLIA HAarpeB. | OHHbI i HarpeB. OCHOB- (OIK-1.1)
OCHOBHbIE XapaK- | Hbl€ XapaKTEPHCTHKH HH- OlK 4
TEPHCTHKH HH- IyKTOpa. OnK4.2)
AyKTOpa (C MyIbTHMEAHA IEMEH-
TaM H)
Tema 2. Boibop Jlexumns Ne 13. BbiGop OIK -1 2
HCTOYHHKA MHTA- | HCTOYHMKA NMUTAHHA HH- (ONK-1.1)
HHA HHOYKLIHOH- | TyKLMOHHOrO Harpesa. OnK4
HOT O Har peBa (nexuns -Gecena) OIK4.2)
Mentimeter.
Tema 1. Unayk- JlabopaTtopHas paGora OlK -1 3awura 2
UHOHHBIf HarpeB. | Ne 5. U3yueHue nmpuH- (OIK-1.1), nabopatopHo#
OCHOBHBIC XapaK- | LHNA feHCTBHA YCTAHO- OIK -5 pabornt
TEPHCTHKH HH- BOK HHAYKUHOHHOTO Ha- OnK-.1)

JlabopatopHas pa6ora
Ne 6.U3yueHue BIHAHHA
Marepiana 3aroTOBKH Ha
BpEM A €€ HArpeBa MpH
OIIMHAKOBOH YCTaHOB-
JIEHHOHA M OLLIHOCTH Ha -
rpeBaTea.
JlaGoparopHas paGora
Ne 7. U3yuerne BAHAHUA
MarepHana 3aroToBKH Ha
IHEPrETHYECKHE MpOLEC-
Cbl HArpeBa MpH pasny-
HO#H yCTaHOBJIEHHOM
MOLLHOCT H HAr peBaTe A
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Microsoft
Word

OlNK -1
(OMK-1.1),
OlK 5
(OTK5.1)

3auura
naGopatopHoit
pabortsi

JlabopatopHas paGota
Ne 8. Onpe nenenue 3a-
BHCHM OCTH IPPeKTHB-
HOCTH Harpesa oT nepe-
KPbITHA NOJIA 3arOTOB-
KOH B HHIYKTOpE.
JlaGoparopHas pa6ota
Ne 9. U3yueHHe BausA HHR
Mar HHT HbIX MaTepHAaJIoB
HA MPOLIECC HHAYKUMOH-
HOT O Har pesa
KOMIIAC, AutoCad,
Matlab, Mathcad, M i-
crosoft Excel, M icrosoft
Word

OfK-1
(ONK-1.1),
OfK -5
(OTK-5.1)

3auwunTa
nabopatopHoii
pa6oTsi

19

Paznen 8 «/ldae kTpuuecKui Har peB.
Tepmo031e KTPHYECKHA HATPeB H 0X.18% 1€ -

HHE»

Tema 1. OcHosbl
L1 NEKTPHYECKO-
ro Harpesa

Jlexuns Ne 14. OcHoBbl
IHDNIEKTPHUECKOTO Ha -
rpesa.

(C MYILTHMENHA JNIEMEH-
Tam H)

OIK -1
OnK-1.1)
OlK 4
OllK 4.2)

Tema 2. Tepmo-
IMEKTPHHECKHA
HarpeB H OXJIAX -
nEHNE

Jlekupn Ne 15. Tepmo-
3NIEKTPHUECKHIA HAarpes H
OXNAXK IEHHE

(C MymBbTHMEIHA dNIEMEH -
TaM H)

OMNK-1
(OMK-1.1)
OrK 4
OIK 4.2)
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4.4 e pe ye Hb BONPOCOB /18 CAMOCTONATEILHOI O H3 y4e HHSI THC LUMILIHHBI

Tabauua 5

[lepe “4eHb BONPOCOB AJI CAMOCTOSATEJJIbHOI O H3 Y42 HHAl IWC UHTTJIHHbI

N
n/m

Ha BanHe pamena,
TeMbl

Haumaiopanue Ha10.15 WeM bx
AKTHBHEK H HHTPA K MBH K 06pa VB2 Te1bH bK TEX H0.10 M i

N
n/n

Ha maune pamena,
TeM bl

HaHME@I0BAHHE HONO L y M B
AKTHBHLK H HH TEPA K HBH K a6pa 1 Ba Tenk 1 bK TEXHON0 M

PaznenS «KocseHHbI#H 30e KT
KOBCTPY KUitH HAT PEBATEJAbHbIX 3J1eM € HTOB»

poHarpes conpoTupie HHeM. T peGOBAHHA K Mal1epHaNaM H

Painen 1 «O6LuHe BONPOCHI 3.1 KT POTEXHONOTHH H €€ NPHMEHE IIHE B CeJIbC KOX 03 AHCTBe H-
Hom npom BoacTse. [l vnam uka Har peBa. Knacc w Hica UHA 3.1 KTpOTepm Huec KHX yCTaHO-

BOK»

1.

Tema 1. O61ume BO-
MpOCH! 3NEKTPOTEXHO -
NIOT MY H €€ MpiM e He -
HHE B CETbCKOXO3ANCT -
BEHHOM NPOHIBOACTBE.
J11HaM MKa Har pesa

O6utne npeacTaBne st 06 I NEKTPOTEXHONON MK H €€ MPHM EHE -
HHE B CE/ILCKOXO3AHCTBEHHOM MPO3BOACTBE. OCHOBHbIE 3aK0-
HOM EPHOCTH MPe06pa3OBaHUA INIEKTPHUECKON IHEPr MM B TEILIO-
BY10. B wmi Ternonepe xauu

((OMK -1 (OMNK-1.1), ONK 4 (OMNK 4.2), OMNK-5 (OIK -5.1))

8.

Tema 1. KocBeHHbI #
3MeKT poHar per Conpo-
THBNeHHeM . Tpe6oBa-
HHS K MaTepHanaM M
KOHCTPYKLIHH HATpeBa -
TEMbHBLIX 3N1IEMEHTOB.
Tpy6uatbie 3nexTpuye-
CKHe Har peBaTeu

Tpe6oBanua k BbiGOpY MaTeprana. TpyGuarTsie 3eKTpUdeCKHe
Harpeaten (TOHbi ) DnekrpuyeckHil M KOHCTPYKTHBHBIA pac-
HETB! HAr PEBATE b HbIX 3/IEM EHTOB

(OIK -1 (OINK-1.1), ONK 4 (OI1K 4.2), OMNK -5 (OINK-5.1))

Tema 2. Knaccup uxa-
UMA INEKTPOTEPM HYE -
CKHMX YCTaHOBOK

K naccu uxaums 31ekTpoTepM HYECKHX YCTAHOBOK: N cnocoby
NPEBPALLEHHS 3 1EKTPHYECKOH IHEPr UM B TEILIOBYIO, 0 POAY
TOKa, M0 YaCTOTE TOKA, M0 BHAY Har peBa: MPAM Oro HArpesa,
KOCBEHHOr O HAar pesa, 1o paboucH Tem NepaType: HHBKOTEM [ -
paTypHbl€, CpeAHETEM NEPATypPHbIE, BbICOKOTEM NEPATYPHBIC, M0
TEXHOION HYECKOM Y HA3HAYEHHIO. YHHBEPCANbHbIE, CIIE LML -
HblE

(OINK -1 (OIK-1.1), OMK 4 (OINK 4.2), OINK -5 (ONK-5.1))

Tema 2. OcoGe HHOCTH
pacueTa CTa/lbHbIX Ha-
rpesatenei. Pacuer
yCTpo#CTB Ha 6a3e Ha-
IPeBaTe b Hbl X MPOBO-
0B W kabGenen

DEKTPOTEPM HYECKHE YCTAHOBKH Harpesa H cylukH B ATTK. Bot -
TOBbI€E JJIEKTPOHAr peBaTENH. D IEKTPOHAr PEBATE IbHBIE MPOBOAA
u xabenu. Pacuet ycTpoHcTB Ha 6a3e Har peBaTe/IbHLIX NPOBO-
0B H kabenei

(OMNK-1 (ONK-1.1), OMNK 4 (OMNK 4.2), OINK -5 (OIK-5.1))

Pa3nen 6. «3nekTpoayroBo#
Pex v bl cBAPKH H pahoTa HCTOMHHKOB NHTAHHA CBAPOYHOM AYF MY

HarpeB. CBOHCTBA H XaPaKTe PHCT HKH 3.1 KT PHYECKOH AYT H.

Painesi 2 «OcHOBHBIE NOJI0XEHHA PACHETA 3.J1€ KT POHAT PEBATEALHLIX YCTAHOBO K

3.

Tema 1. OcHOBHbIE
NONOXKEHHUA pacyeTa
INEKT pOHAr peBaTe b -
HBIX YCTaHOBOK

TemnoBoii pacyeT 3n€KTPoHAr peBaTE b HbIX YCTAHOBOK. Y paB-
HEHHE TeMmnoBoro Ganaxca. BuiGop Temnomsonsumn. Ocobe HHo -
CTHTEIIOOTAa4H HAr peBaTeNA

(OIK -1 (OINK-1.1), OMNK 4 (OIK 4.2), OTK -5 (OIK -5.1))

10.

Tema 1. 3nekTpoayro-
BO# HarpeB. CBoiicTBa
H XapaKTEPHCTHKH
JIEKTPHYECKOH OYT H

Ycnosus obecrieye HUA TyroBOro paspaja. PerynupoBatme Toka
CBApOYHOM AYTH
(OIK -1 (OIK-1.1), ONIK 4 (OTK 4.2), OMNK -5 (OIK-5.1))

Painen 3 «Ilpamoii narpes conpoTHBae HHEM. I 1e KT POKOHTAKTHbLI i Har peB. BuiGop nc-

TOYHHKA NHTAHHA 3JI1€ KT POKO

HTAKTHOr0 Har peBsa»

4.

Tema 1.Cnocobel
3NEKTPHYECKOT O Ha-
rpeBa CONPOTHBNEHH-
€M . D NeKTPHYECKOE
COTIPOTHB/EHHE NpPO-
BOJIHHKOB

1B HuECKas CYLHOCTh 3JIEKTPOHArpeBa COMPOTHB/EHHEM . 3a-
koH JIxoyna-Jlenua. Tlpamoit HarpeB conporuBneHneM . Koc-
BEHHBbIH Har peB CONPOTHBNCHHEM . 3 ICKTPHYECKOE COMPOTHBIE -
HHE MPOBOAHHMKOB. [11€ HOYHBIE 3 IEKTPOHAr peBaTEH

(ONK-1 (OMNK-1.1), ONK 4 (OINK 4.2), OMK -5 (OIK -5.1))

Tema 2. Pexxmbl cBap-
KH H paboTa HCTOYHH-
KOB [TUTaHMHS CBAapoOY-
HOH 1yTH

B umt 3n€KTpoCcBapKH H UX MPHHUMNHANBHOE pa3nuuue. [lyro-
Bas CBapKa Kak Crnoco6 cOeAHHE HHA Pa3/IHYHbIX META/LIOB H
CMNaBoB. D IEKTPHYECKHE CXEMbl HCTOYHHKOB MHTaHHA CBapoU-
HbIX ar peraToB MOCTOSHHOTO H M peM eHHOr o Toka. C nocobbl
Pper y/IHpOBaHHA CBAPOYHON JYT H

(OIK -1 (OIK-1.1), OITK 4 (OIK 4.2), OIK -5 (OI1K 5.1))

Painen7 «MnayxkuHoHHbIA HAr peB. Oc HOBHbIE X8 paKTe pHCTHKH HHAYKTOpa. BriGop uc-

TOYHHKA MHTAHHA»

Tema 2. D N€KTPOKOH-
TaKTHB! i HarpeB. Bui -
60p HCTOYHHKA MHTA-
HHA I IEKTPOKOHTAKT -
HOT O Harpesa

CxeMa YCTaHOBKH IS 37EKTPOKOHTAKTHOr O HarpeBa. Pacuer u
BLIOOp HArpeBaTENbHLIX TPAaHC) OpMAaTOPOB. DNEKTPOKOHTAKT -
Has cBapka. ToweuHas cmapka. PonukoBas (WOBMas) cBapka.
Bb160p HCTOYHHKOB MHTaHHA 31EKTPOKOHTAKTHOrO HArpeRa.
Henoctatku u mpe M yiiecTBa 31€KTPOKOHTAKT HOFO HAr peBa
(OINK -1 (OINK-1.1), ONK 4 (OIK 4.2), OTK -5 (OINK-5.1))

12.

Tema 1. HHayxumoH-
Hbl f HarpeB. OCHOBHbIE
XapaKTEPHCTHKH HH-
ayKTopa

DI HYECKaR OCHOBA HHIYKLIMOHHOr O HarpeBa. 3akoH IiEKTpO-
Mar HMTHOH MHAYKLH Papases M akceeuia H 3akoH Jkoy s -
Jlenma. KoHcTpykins mHaykTOpa. UCcnonb3oBaHHe HHAYKLMOH-
Horo Harpea aerancit B AITK

(OIIK -1 (OIK-1.1), OMK+4 (OINK 4.2), OINK -5 (OIMK -5.1))

Painen 4 «3neKTpoaHbIH HAT

peB. PacyeT 3.0eKTPOAHBIX Har peBaTeIbHbIX ycTpoiicTB. Oco-

6e HHOCTH 3 KC ILTYATS LHH J.1e KT POAHbIX BON0HATPE BATe 1€ i»

13.

Tema 2. ButGop HCTON -
HHMKOB MUTAHHA HHAYK-
LIMOHHOT O HAr peBa

HUcrouHnku nuraums YCTaHOBOK HHIYKLIHOHHOI O 3/IEKTPHUE -
cKoro HarpeBa. C OBpeM €HHbi€ HCTOYHHKH MHTaHWUA HHOYKLH-
OHHBIX YCTaHOBOK. ['€ HepaTOpbl HHAYKLIHOHHBIX TOKOB. D€k -
TPHYECKaA CXeMa FeHEpaTopa HHAYKUHOHHOTO HAarpeBsa

(OTIK -1 (OTIK-1.1), OTTK 4 (OTIK 4.2), OTK -5 (ONK -5.1))

Painen 8 «Jlmaekrpuyeckui Har peB. Tepmod.ie KTpHaeC KHil HATPeB H 0XJ18% 1e HHE»

6. [Fema l.3nexTpoambiAi | DiEKTPOAHLIA HarpeB. M atepHanbl 3I€KT poaoB
Har peB. M aTe pHaJmsi (OINK -1 (OIK-1.1), ONK 4 (OIK 4.2), OIMK -5 (OMNK-5.1))
3NEKTPOAOB

7. |Fema 2. Pacuyer anek- Oco6e HHOCTH IKCTUTYaTallHH 3NIEKTPOIHbIX BOJOHAr peBaTe e .

TPOAHBIX HAr peBaTe/lb-
HbI X ycTpoiicTe. Oco-

PacueT 31eKTpoaHbIX HArpeBaTe b HLIX YCTPOACTB. B3amv ocBA3b
HauabHOM, Cpe IHE A H KOHEYHO# M OLUHOCT M 3 IEKTPOIHOT O BO-

14.

Tema 1. OcHoBI oH-
INEKTPHIECKOT O Ha -
rpesa H ero oco6eHHO -
CTH

CBY HarpeBaTenbHbl€ YCTAHOBKH. TepM 03/1EKT PHYECKHE TEIUIO-
BbIC HACOCHI
(OIK -1 (OMNK-1.1), OMNK4 (OIK 4.2), OMK -5 (OMNK-5.1))

6e HHOCTH JKCIUlyaTa- | JOHarpesartens
UMH diekTpoaHbiX Bo- | (OIK -1 (OIK-1.1), OMK 4 (OIK 4 .2), OIK -5 (OIK 5.1))
JIOHAr peBaTeie i
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Tema 2. TepmModnek-
TPHYECKHMA HATPEB H
OXJI2XK IE HHE

Tepm 03 1eKTpHHECKHE ABNEHHA. TepM 03neKTpHUeCKHE IPPeKTb
3eebeka, [MenbThe M TomcoHa. DB HYECKHE OCHOBBI TEPM OJIEK -
TPHYECKOro HarpeBa H oxnaxacHus . Tepm 031C. Pabora Ten-
noBoro Hacoca. O61acTH NPHUM EHE HHA TEPM 03JIEKMPHYECKOT O
HarpeBa H 0XJIaX /i HHst

(OIK -1 (OIK-1.1), OMK 4 (OK 4.2), ONK -5 (ONK-5.1))
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5. OGpa3oBaTeJibHble TEXHOJIOI HH

B npouecce npenoaBaHus NPHMEHSAETCS, B OCHOBHOM, TPaAHLMOHHAA (061L-
SCHHTEJIb HO-WLTIOCTPAT HBHAs ) TEXHONOrHA o0yueHuns. CornacHo yueGHOMY nnaHy
rpadpuky y4eGHOro ruiaHa Ans OpraHM3aLMH MPOLECCa OCBOEHHs CTYAEHTaMM JHC-
LMIVTHHBL «QIEKTPOTEXHOOr HHY) HCMOJB3YIOTCA CleQyoLHe GOpMbl TEOPETHUECKO-
rO M NpaKTHYECKOro 00yyYeHHs, COOTBETCTBYIOLLHE TPaAHLMOHHON (0OBACHHTENLHO-
WITIOCTPAaTHBHOH ) TEXHOJIOT HH:

— OCHOBHbIE (GOPMbl TEOPETHYECKOTO OOYUEHHA: NEKUMH, MHIMBHIYyalbHbIE
KOHCY/IbTaLHH, I PYNNOBbIE KOHCY/IbTaLMH;

— OCHOBHble POpMbI MPaKTHYECKOrOo OOyu€eHHs: NPaKTHYECKHE 3aHATHS, Jla-
6opaTopHbie paboThi;

— nonofHUTeNbHble (GOpMbl OPraH3aLMH 00yYeHHA: caMOoCTosTe IbHas pabo-
Ta CTYJEHTOB.

— uudppossie TexHonorun (npobnemHoe oO6yueHue, HHPOPMALHOHHO-
KOMM YHHKaLLMOHHAA TEXHOMOr A, MpoekTHoe 0byuyeHue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

Kpome 3Toro, NpH NpoBeleHHUH 3aHATHH NPeXYCMOTPEHO HCMOJIb30BaHHE CO-
BpEMEHHBIX METON0B 00y4YeHHs, yKa3aHHbIX B Tabnuue 6.

Tabnuua 6
Ipume He HHe aKTHBHbIX H HHTE PAKT HBHbIX 006pa3oBaTe.ibHbIX TeXHOJIOT Hil
Ne HamveHOBaHHE HCNOJIb3YeMbIX AKTHBHBLIX H HHTE paK-
n/-n Tema H popma 3aHATHA THBHbIX 00pa30BATE. TLHBIX TEXHOJIOT HH
@opw ofiyaenus)
1. | O6ume BOMPOCH 3€EK- JI | Texnonorus npo6nem Horo o6yueHus
TPOTEXHONOT HH H €€ (neKLHA -BH3yanH3aLms )
NPUMEHEHHE B CEllb-
CKOXO3R ICTBEHHOM ITPO-
mBoaCcTBe [ MHAM HKa
Har peea. K naccwp uka-
UMS INEKTPOTEPM HYe -
CKHX YCTaHOBOK.
2. | Pacuer anekTpoaHbIX J1 | N opM aLHOHHO KOMM YHHKA LIMAOHHAR TEXHOJIOT M
Har peBaTembHbiX YCT - (MYTLTHMEAMA NEKLIHA ).
poiicTe. Ocobe HHOCTH
IKCIUTyaTaLHH 3 N1EK-
TPOHbI X BOJOHAT peBa-
Tench
3. | DnexTpoxyroBo# Ha- J1 | WupopmatmMOHHO -KOMM YHHKA LIMOHHAA TEXHOMOT M ;
rpeB. CBOCTBA H Xapak- (M yTbTHM €1HA NICKLIHA ).
TEPHCTHKH 3 IEKTpHYe - JlemoncTpaums ¢ wibMa 06 3NEKTPOIYr OBOM HArpeBe
CKOM OYTH.
4. | BbtGop HCTOYHMKA NH- J1 | TexHonorus npo6neM Horo oGyyeHus (nekums-Gecena)
TaHHA HHAYKLMOHHOr O Mentimeeer
Har pesa
5. | BuGop uctoynnka nura- | [13 | TexHoMOr HA KOHTEKCTHOr0 06ydeHNus .
HUS 3JIEKTPOKOHTAKT HOTO) (PELICHHE THNOBLIX 3aa4 B YCJIOBHAX  OF PAHHYEHMA
Harpesa. Pewenne 3ana4 BPEMEHH)
no onpe.ae e HUIO mapa-
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HauvenoBaHHne HCNOb3yeM biX AKTHBHbIX H HHTE DAK-
THBHbIX 06pa3oBaTEAbHBLIX T€XHONOT HH

@opw oby=nus)

Ne

P Tema H popva 3aHT HA

METPOB 3IEKTPOKOHTAKT -
HbI X HAr pepareneil
6. | Pacuer anextpoansix Ha- | M3 | TeXHONOr HA KOHTEKCTHOrO O0Y4EHHSA .

rpeBaTENbHBIX YCTPOHCTB. (peleHME THNOBbIX 33234 B YCNIOBHAX  OF PAHHHE HHA
Pewle e 3aaau no onpe- BpEMEHH)
JeNEHHIO MapaM eTPOB BO-
JOHAr peBaTene i

7. | Pacyer CTOMHHKOB NH- TeXHOMOT HA KOHTEKCTHOr O OOYHEHHA .
TaHUA INEKTPOIYT OBOT O (pelue HME THMOBbLIX 32134 B YCNIOBHAX  OF pPAHHYE HHA
Har peBa BPEM EHH )

8. | MU3yuenue pnuanma Ma- | JIP | TexHonorua npoGneM Horo o6y4e Hus
TEpHANA 3ar OTOBKH Ha
BPEM s €€ Har peBa NpH
OAHHAKOBOM YCTAHOB-
NIEHHOH M OLIIHOCTH Ha -
rpeBare s

9. | U3yuenne Bnmanus mar- | JIP | TexHonor us mpoGnem HOro o6y e Hua
HHMTHBI X MATEPHANIOB HA
MPOLECC HHIYKLIHOHHOrO
Har pesa

6. TeKy LMl KOHTPOJIbL YCNEBAEMOCTH H NPOMEXKYTOYHAH aTTECTALHSA MO
HTOraM 0CBO€ HHSI THC UMILTHHBI
TpH 1By4EHHH pa3neNioB JMCUMILTHHBI «JIEKTPOTEXHONOT HH» B TEHYEHHE Ce-
MECTpa HCMOJNB3YIOTCA CJieQyIOLLHE BHAbI KOHTPONA:
- TEKy LHH,
- MPOMEXYTOUHDI .

Te Ky wmii KOHTPOJIb 3HAHKIA NMPEANONAraeT NoCeLe HHe JIEKLIWH, BOMPOCH! K
YCTHOMY OMPOCY CTYEHTOB HA MPAaKTHYECKHX 3aHATHAX, BOMPOCH! /1A 3aLUMThI Nabo-
paTopHbIX paboT, BOMPOCH! K AHCKYCCHH, BbINONHEHHE 00yHatoLie -1Har HOCTHYECKHX
TECTOB B OHNaiiH pexxume — https://sdo.timacad.ru/course/view.php?id=1227 Ha
wiatrgopme Moodl, peuse HHst THNOBBIX 33434, B TOM YHCJIE B YCJIOBHSAX OF PAHHUYE HHA
BPEMEHH, BbITIONIHEHHE KOHTPOJbHOH paboThl.

TpomexXyTouHbIH KOHTPOJIb 3 HAHHH: 3K3aMEH.

6.1. Tunosble KOHTPOJIbHBIE 321aHHA HIH HHbIE MATe PHaJlbl, He06X01HM bie
ANSA OLe HKH 3 HAHHH, YMe HHil H HABBIKOB H (HJIH) OMbITA AeATEILHOCTH

1) Tpu ByyeHHH AHCUMILIHHBI «ONEKTPOTEXHONOr HH»  YYEOHBIM  TUTAHOM
NpeayCMOTPEHO BBIMOJHEHHE KOHTPONbHOH paborbl. 3anayed  BbINOJIHE HHS
KOHTPOJIbHOW paboThl ABNAETCA 3aKpelieHHE TEOPETHYECKHX 3HAHWHA Mo Kypcy,
Pa3BHTHE HABLIKOB CaMOCTOATENbHO#M paboThl.

3anayeit KOHTPONBLHOH PaboThl ABMAETCA 3aKPEIUIEHHE TEOPETHYECKHX 3 HAHHH
Nno Kypcy; OCBOGHHE METONOB pacueTa M BblIOOpa HarpeBaTe/bHbIX 3/IEKTPOYCTaHO-
BOK; pa3BHTHE HaBbLIKOB CaMOCTOATEJIbHOH paboThl, a Taloke HaBLIKOB NOHCKA (MpH-
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MEHAS 3JIEKTPOHHbIE cHCTeMbl mnoucka naHHbix: Google, Yandex, elibrary.ru,
cyberleninka.ru), aHanuza M npencraBneHus MHGOPMALUWM B pa3iHuHbiX (opMax:
TpaaHUHOHHOM (GyMaxKHbIH HOCHTEND ) H LK POBOI (31EKTPOHHBIE HOCHTEH).
KoHrponbHas pabora — camoctosTesbHas paGora CTyneMTa, OCHOBaHHas Ha
M3 YUEHHH JINTEPATYPHbIX U HHbIX HCTOYHHKAX HHD OPMALIMK MO 3a1aHHOI TeMe.
OdopmasieTcs koHTponbHas paboTa B TekcTOBOM penakTope Microsoft Word u
Microsoft Excel ans cocraBneHus Tabnul, AMarpaMM M BbIYMCIIEHHS MPOCTHIX
CNOXHBIX GYHKLHIA.
B koHue koHTponbHOW paboThl HEOOXOAMMO OATh MEpeyeHb MCMOJb3OBAHHOMH
JIUTEpaTyphl.
[TpuMepHbie TEMbI KOHTPOJIbHO# paboTsi:
1. PacueT MOLHOCTH 31eKTpoKanopudepa U BeIGOp 31eKTpoABHraTeNs Ans NpH-
BOJIa BEHTHIATOpA.
2. PacyeT MOLIHOCTH 3HETPOOGOrpeBaeMoro Mosa K HBOT HOBOAYECKOrO MOMe-
LLEHHSA.
PacueT MOLIHOCT M 371€KT poo6or peBaeMoro nosia B CBMHAPHHKE -MaTOYHHKE .
4. PacyeT MOLIHOCTH NOYBEHHOr O 3/1IeKTpooborpeBarens Ha Gaze HarpesaTebHO-
ro npoBoa.

w

3ananue K KOHTPOJIbHOH paboTe BbIZAETCS KaXAOMY CTYAEHTY MHAMBHIYasb-
HO (MO BapHaHTaM ).

2) lNpumep TECTOBOro 3anaHMA 1A TEKYLUErO KOHTPOAs 3HaHHii ofyualowmxca (B
oHnaiH pexxcume — https://sdo.timacad.ru/course/view.php?id=1227 wa nnatdopme
Moodl):

o pa3aesy S «KocBeHHbIH 3n€KTPOHArpeB conpoTHBneHueM. TpeGoBaHus k Mare-
pHanaM M KOHCTPYKLIMH Har peBaTelbHbIX 3JIEMEHTOBY

Teme 1. KocBeHHsI i 31eKTpOHar peB conpotHpieHHeM . TpeGoBaHHa k MaTepuanam
KOHCTPYKLHH Har peBaTeNbHbIX 3/1€MEHTOB. TpybuaThbie 3IeKTpUUECKHE HAT peBaTeNH
IMpaxTHyeckoe 3anaTHe Ne 6. O6G0C HOBLIBAIOLLME pacHeThl Ans BLIOOpa 3JeKTpoKasIo-
pudepHOii YCTaHOBKH.

Tect Ne 1 (BapuaHt Ne 1)
1. Kakoit cnmoco6 HarpeBa npuMeHAIOT B dnekTpokanopudepax Tuna COOLL?
1) UHAYKUHOHHBI .
2) 1 nexTpHuecKuit.
3) KocBeHHbIH HarpeB COMpOTHUBNEHHEM.
4) INpamoii HarpeB conNpoT HBEHHEM .

2. Y70 ABNAETCA NPHUHMHOM BLIXOMA M3 CTPOSA I/IEKTPOKANOPH EPHON YCTAHOBKH NPH
OCTaHOBKE BEHTHATOpA?

1) YBennuenue tennooraaun TOH.

2) Koporkoe 3amMblkaHHe.

3) YMeHbLee HHe TewooTaaun TOH.

4) YBennyenue norpebaseMoit MOLHOCTH.
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3. C kakoii uensto TOHbI ans 3nekTpokanopr epoB BbIMOMHAIOT C akOM HHHE BbIM
opebpeHneM?

1) Ans yBenHueHUA MeXaHMYECKOM MPOYHOCTH.

2) Ins CHIKEHHS TEM NepaTypbl NMOBEPXHOCTH.

3) s nossiieHus KT,

4) Ins yBeaHYeHH TEIUIOOTAAYH.

4. M3 kakoro MatepHana u3rorosnsaior cnupanu TOH?
1) Bonsgpam.
2) HukenuHa.
3) MaHraHHHa.
4) Huxpoma

5. Kako# 13 nepeyuciieHHbIX MaTepHaIOB HCTONb3YETCA B KAUYECTBE HAMONHHUTENS B
TOHax?

1) ®apdop.

2)Cnona.

3) CTeKI0BONOKHO.

4) OKHKCb MarHum.

6. Uto o3HayatoT undpbl ¥ 6yKBbI, OTMEUEHHbIE 3BE3 A0YKaM H, B YCIIOBHOM 0603 Ha-
YeHHH ** ** *** T3H-25A10/0,5P220:

1) HapyxHbi i aMaMeTp, ATHHa KOHTAKTHOT O CTEPXKHS, pa3BepHyTas MHHA TJ-
Ha, ycnoBHoe 0603Haue HHe HarpeBaeMoii cpelibl U MaTepHana 060NOUKH.

2) HapyxHbi i nMameTp, pa3BepHyTas JU1THHA, HOM HHA/IbHAS MOLUHOCTb, HOM H-
HaJIbHOE HaMpAXEHHE.

3) PazBepHyTas AnWHa, HAPYXKHbI i AHAMETP, HOM HHAJIbHAA MOLLHOCTb, YCJIOBHOE
0603 Haue HHe HarpeBaeMoii cpe bl H MaTepHaa 060N0UKH.

4) HoM MHanbHAs MOLLHOCTb, pa3BepHyTas AIHHA, HapyxHbli nvamerp TOHa,
ycnaoBHoe 0603HauYeHHE LTHHBI KOHTaKTHOIO CTEPXHA.

7. NomycTrMas TeMnepartypa okpyxatowiero so3ayxa TOH B anexrpokanopudpepe:
1) 180°C.
2) 600°C.
3) 100°C.
4) 300°C.

8. Muamerp mpoBonoku B TOH:
1) 10 Mm.
2)8,2..9uM.
3) HeorpannueHHbI .
4)0,25...1,6 mm.

9. Kakos cpok cnyx66l TOHos?
1) 1o 100 Thic. 4acos.
2) 1o 50 Tbic. yacos.
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3) 1o 20 Thic. yacos.
4) o 10 Tbic. yacos.

10. KakoBa MakcuManbHas anMHa TOHa?
1)2m.
2)6M.
3) 10m.
4) 5m.

3) Ilpumep AHCKYCCHH LA TEKYLUErO KOHT PO 3 HAHUH, 06y4aloLIMXCA

Mo pa3aey 1 «O6wHe BONPOCHI INEKTPOTEXHONON HH H €€ NPUMEHEHHE B CENTbCKO-
X03HCTBEHHOM npou3soacTee. Knaccud Hkaums 31eKTpoTe pM MYECKHX YCTaHO-
BOK»

Teme 1. O6im1e BONpOCHI 3/1€KTPOTEXHONOr MU H €€ NPHUMEHEHHE B CENbCKOXO3AICT-

BEHHOM MNpov3BoACTBE. [IMHaM MKka Har peBa

Huckyccus Ha TeMy:
«BKnaj oTe4eCTBEHHBIX H 3apyGeXHBIX YUEHBIX B Pa3BUT HE 3JIEKTPOTEXHONOT HHY.
Bonpoch auckyccum.

1) Hayano pa3BurHs 31€KTpOTEXHONOT HH.
Hauano pa3BuT U 31€KTPOTEXHOIOr HH NPHHATO OTCUMTHIBAThL OT pabOoT akaneMHKa
B.B. IleTpoBa, kOTOpbIii BiepBbie HCCNENOBAI 3JEKTPHYECKYIO AyTY H yKa3a Ha ee
BO3MOXHble 06NMaCTH NPHMEHEHUA — NI HarpeBa, MU1aBKK U BOCCTAHOBNEHUS 13
OKHCJIOB META/IOB, a Taloke UIA 3JIEKTPONH3a BObI.
2)B XIX B. Hauanuck pa3pabOTKH 371€KTPOTE XHONOr HYECKHX YCTAHOBOK pa3;IHYHOFO
Ha3 HAYEHHA KaK HCTO HCCEN0BATENLCKHX, TAK H HMEIOLLMX NPOM bl LWICHHOE MPH-
Mene Hie. ITo padoThl TakHx yueHblx kak M. [leipe (OpaHums. 1849 r.) — neus co-
NPOTHBAEHHUA W AyroBas neyb, [Tnwon (OpaHums. 1853 r.) — nyrosas tieub KOCBEH-
HOro neAcTus Ans Metaanyprii. B. Cumenc (Auraus, 1879 r.) — nyrosbie neuu
npAMOro U KocBEHHOro AeHcTBus. O. XaBucaiia (AHraus, 1884 r.), H.I. CaaBsHoB
(Poccus, 1888 r.) — nyrosas anekrpoceapka, C.Tomncon (AHraus. 1891 r.). UBunr
(Auransa, 1892 r.), C. ®eppantn (Utanus, 1887 r.) — Teopus u Npakruka HILIYKLI-
OHHOr O HarpeBa M IU1aBKH.
3) Cwiib HbiH UM TYJIBC NS PA3BHT HA 3JIEKTPOTEXHOMOM HH JATH M HOFOMHC/IC HHBIE pa-
BOTBI N0 MO UEHHIO ANOM HHHA. B XOie KOTOPbIX Pa3padaThiBalUCh Pa3fHU HblE TH-
Mbl 3EKTPOTEXHOIOMHYECKHX YCTaHOBOK (D TY ): rapHuccaxHas neus Y.C. Bpanau
(CLUA. 1883 r.). pe3ucTHBHbIE Py 10-BOCCTAHOBHTEbHBIE MEYH MPAMOFO HAF PEBA
Opatben A. u E Koynecc (C1IIA, 1884 r.), anekrponiz ubie Banns 1.J1.T. Ipy
(dpanuns, 1886 r.)u U.M. Xonn (CLLA, 1886 r.).
4) B konue XIX B. GbiH cAeNaHbI 1BODPETEHHS CHCTEMBI JIEKTPOOGOr peBa NoMe-
weHuit (O. Poze, AHrans, 1882 r.), norpyxaemoro BonoHarpeBaTens — KHNATHIb-
Huka (KOnaur, lepmanus. 1883 r.).
5) Hughpaxpacustit nazpes. B 1903 r. 6610 nosyueH nateHt [epManiy Ha npume He-
Hue und paxpacuoro Harpera (1lipavmbeprep). HudpakpacHsie maayuartenu (TemHbie
H CBETJIblE ) NPHME HAKOT TAKXKE LIS Pa3/THYHBIX TEXHOMOT HUECKHX MPOLECCOB, HA-
npuMep. 418 CYLKH.
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6) I1exmpoonsie 600onapesamenu. [lepsbiii BONOr peHHbI A KOTEM HA HANMPAXKEHHE
6 kB 6b1n msroroseH B 1907 r.

PesncTuBHbIii Harpes.

7) lNepBble 3KCNEPUMEHThI MO HAr peBY NPOBOAHUKOB 3Jie KTPHYECKUM TOKOM OT HO-
carca k XVIII Bexy. b. ®panknuu (CLUA) mpu uccne noBaHHHU pa3psana jiedae HCKOH
6aHKH 06HApYX W1 HATPEB 1 PacIUIaBAEHHE METAUTHYECKHX NPOBONOYEK.

8) . Mpuctan (1766 r.). noueTHsi uneH [NeTepOyprckoi akanemiti HayK. W3yyan
HarpeB pa3IMiHbIX METAIIOB M OTMETH Pa3lifiiA B HX MPOBOAHMOCTH.

9) Harpes npoBoaHHkoB uccaenoBasu J1. Tenap (®panuus, 1801 r.), B. B. [lerpos
(1802 r.)n X. 13Bu (Anraua, 1807 r.). Hcnonw3ys BonbToB ctonb. [x.I". Yunapen
(Aurnus, 1815 r.) ocy LR CTBHI HAar peB W paciuiaBieHHE Pa3IH4YHbLIX METaIOB.

10) P. Xap (Anraust, 1839 r.) npe1noXkun BaKyyM HY10 fi€4b CONPOTHBIECHHA C HC-
nonb30BaHHEM BO31yLIHOrO Hacoca.

11) 3aKOH BblAENIEHHA IHEPT HH B MPOBOIHHKE MPH NPOTEKAHHK TOKa OTKpbiaH [k IT.
Ibkoynb (1841 r.)n 3.X. Jlenu (1844 r.).

12) I".b. CumncoH nonyunn aMepHKaHCKHiA nateHT (1859 r.) Ha Har peBarenbHoe
YCTPOHCTBO C HAI'peBaTe/ieM B BHAE CNHPAH.

13)C. A66ot (CLUA. 1921 r.) nonyuun naTeHT Ha KOHCTPYKLIMIO H TEXHOJIOT HIO
Npo3BOACTBA TemnodekTpoHarpesarener (TOHos) (¢ upma «/IxkeHepan 31eKTpHK»,
Hauano pabor 1913r.)

4) [MprMep KOHTPO/BHBIX BONPOCOB MNPH 3aluyTe 1abopaTopHOH paboThl AR TEKY-
LLIEro KOHTPOJIs 3HAHK#HA 06yuatowmxcs:
Mo pasne.ty 2 «OCHOBHbIE MONOKEHHA PacyeTa 3JeKTPOHAr peBaTeIbHbIX YCTaHO-
BOK»
Teme 1. OCHOBHbIE MOJIOXKEHHA pacyeTa 3JEKTPOHAr peBaTe b HblX YCTAHOBOK
3anaHHs W KOHTPOJbHbIE BOMPOCHI MPH 3aluuTe JlabopaTopHbIX pabor.
JlaGopatopHas pabGora Ne 1 «HccnenoBaHHe OTKpLITBIX HAarpeBaTeNbHbIX 3JIEMEH-
TOBY.

KoHTposnsHbie Bonpockl NpH 3atuqre nabopaTtopHoii paboTsl
1. Kakue MaTtepHansl HCMOMB3YIOTCA B KAUECTBE HAr peBaTe IbHbIX 3/1EMEHTOB?
2. OT 4ero 3aBMCHT YCTAaHOBHBLUAACSA TEMMEpaTypa Har peBaTebHOr O 3neMeHTa?
3. Kak BiusieT yCTAaHOBHBLUAACS TEM NEpaTypa Ha Cpok cayxObl Harpesarens?
4. KakuM 3aKOHOM OMHUCHIBAa€TCA KpHBas Har pesa?
5. OT 4ero 3aBMCHT TeMIOOTAa4a HarpesaTesia?
6. OGBACHHTE YCTPOICTBO W MPHHLMM AEHCTBHUA TepMonapb?
7. Kak onpenensietcs M s 4ero HyxHa ycnoBHas (¢ MKTHBHasi ) TeM nepaTypa Harpe-
Barens?
8. HazoBure ob6nacTH npuMeHEHHA OTKPLITBIX Har peBaTeNIbHbIX 3JIEMEHTOB Ha Npea-
NPHATHAX CENbCKOXO3AHCTBEHHOrO NPOM3BOACTBA?

5) [Npumep nepeuHs BOMPOCOB AN YCTHOrO OMPOCa CTYAEHTOB AN TEKYLIEro KOH-
TPOJSIA 3HAHHWH, 00yHalOLHMXCA:

Mo pa3geny 3 «[1pamoii HarpeB conpoTHBE HHEM . DIEKTPOKOHTAKT Hbl i Har pes.
Bb160p HCTOYHHKA NUTaHMA 3NEKTPOKOHTAKTHOT O Har peBa»
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Teme 2. D1eKTPOKOHTAKTHbIH Harpes. BbiG0Op HCTOUHHKA MUTAHMSA 3IEKTPOKOHTAKT -
HOro Harpesa.
INpaxTHueckoe 3anaTHe Ne 4 . Bbi6Op HCTOUHHKA NUTAHMA 3MIEKTPOKOHTAKTHOrO Ha-
rpesa. PelueHue 3anau no onpeaeneHHIO NapaMeTpoB 3/1€KTPOKOHTAKT HbIX Harpepa-
Tenen.
Bonpockl ans ycTHoro onpoca

1. INepeuncauTe OCHOBHbIE NPUHUMKITHAL HblE OTJIMUMSA NPAMOrO H KOCBEH-
HOro cnoco6oB 3/IeKTpOHar pesa.

2. B kakux 0651acTsx CeNbCKOXO3AHCTBE HHOrO MPOM3BOACTBA HCMOML3YETCA
npAMOii METOA HarpeBa pa3nHYHbIX MaTepHaoB?

3. B uem 3akmouaetcs GpH3HUECKas CYLIHOCTb 3/IEKTPOHAr PeBa MaTe PHAJIOB
METOIOM CONPOTHBIEHHA H KAKHE OH MM eET 0COOEHHOCTH M MpenMyLLecTBa?

4. HazoBHTE OCHOBHbIE NapaMeTpPbl PeXXHMOB MPH HAarpeBe META/LIOB METO-
JIOM COMPOTHBAEHUSA.

5. OxapakTepH3yHTe METOHKY PACUETa HCTOYHHMKA MUTAHHA 3NEKTPOKOH-
TaKTHOTO Harpesa.

6. HazosHTe napameTpbl HCTOYHHKOB MUTAHHA YCTAHOBOK 3JIEKTPOKOH-
TaKTHOr'O Harpesa.

7. Hanuwwre ¢opmyny onpeneneHus noses HoM MOLLHOCTH HCTOUHHKA MH-
TaHHA YCTAHOBOK 3JIEKTPOKOHTAKTHOrO Harpesa.

8. Hannwiure ¢popmyny onpeneneHus obie it MOLWHOCTH HCTOYHHMKA MHUTa-
HHA YCTAHOBOK 3JIEKTPOKOHTAKTHOr O Harpesa.

9. Hanuwure ¢popmyny onpeneneHHs CpeaHero 3 Haue HU BTOPHUHOTO Ha-
NpsXKEHMA HCTOUHHMKA MUTAHHSA 32 BPEMA Har peBa.

10. Kak onpenensiiorcs MOIMHOCTb YCTaHOBKH VIS HArPEBa METALIOB 110 Me-
TOLY COMPOTHUBNEHHS H BpeMs Harpesa?

11. Kak onpenenuTb NpoaomKUTENbHOCTh BKTOYE HHA HCTOUHHKA MUTAaHHA
3JIEKTPOKOHTAaKTHOr o Harpepa?

12. Kak mMeHstorcs 3Hayeus Tepm nueckoro KITJ1 ot reomeTpuyeckux
pa3MepoB HarpeBaeMOM 3ar oTOBKH?

13. Kak 3aBHCHT cpellHee 3HAYEHHE BTOPHYHOT O HAMPAXKEHHA MCTOYHHKA
NUTaHHUs 33 BPEMs HATpeBa OT Pa3MEPOB 3arOTOBKH H BPEMEHH ee HarpeBa?

14. Ha3oBHTe OCHOBHBIE 00M1aCTH NPUMEHEHHS 3EKTPOKOHTAKTHOrO Harpe-
Ba.

6) [1pumep THNOBBIX 3a/1a4 N TEKYLLErO KOKTPONS 3HAHWHA O0yuaromMxca (peLue-
HHe 3a1a4 Ha [1K B pexxnume orpaHHUEHHS BPEMEHH):

Ilo pa3nesty 4 «3nexTponHsi it HarpeBs. PacueT 3NeKTPOAHBIX HarpeBaTebHBIX YCT-
poicTB. Ocobe HHOCTH IKCIUTyaTa LMK 3JIEKTPOAHBIX BOAOHAT peBaTere i

Teme 2. PacueT 3n€KTPOAHBIX HarpeBaTeNbHBIX YCTPOHCTB. OCOGE HHOCTH IKC IUTya-
TalMH IIEKTPOAHLIX BOAOHAr peBaTee

INpakTHueckoe 3anaTue Ne 5. PacueT 3/eKTPOAHBIX HarpeBaTeNbHbIX YCTPOHCTB.
Pe we Hue 3aga4 no onpeaeneHUIO NapaMeTpoB BOAOHAr peBaTene i

3agaua 1. Briuvciute tepmuueckuit KI1J1 HenpoTrouHoro 3sekrpoBomoHarpeare-
J15,. KOTOPbI HMEeT MOWHOCTL P=6 kBT 1 HarpeBaer Ha T=80 °C V=100 n Bomsl 3a
t=4 y.
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3anaua 2. Ha ckonbko rpagycos Harpesaer 3a t=4 4 V=100 n Boabl HeNpOTOYHbIH
3/1eKTPOBOAOHAr peBaTeb MOLHOCTbIO P=6 kBT?

3agaua 3. Onpenenure BpeMs paboTbl HEMPOTOUYHOr O 3JEKTPOBOJOHAr peBaTeNs, KO-
TOpbIii HMeeT MowHocTs P=6 kBT u Harpesaer V=100 1 Ha T=80 °C.

7) NepeueHs BONPOCOB, BbIHOCHMbIX Ha MPOMEXYTOUHYIO aTTECTaLHIO (AK3aMeH)
1.Cenbckoe X038HCTBO Kak chepa HCMOJb30BAaHHA JIEKTPOTEXHOMON HHIA.

2.0611use MOHATHA 3NEKTPOTEXHOJIOT HH.

3.061ue noHATHA «IeKTpoTepM UH». OnpenesieHHe MOHATHA «INEKT POTEPM Hsi».
4. Yro myuaer «InekTporepM Hsi»?

5. TepMHHBI M ONpefeNIeHHs B IEKTPOTEPM HH.

6. Cnoco6bl 21eKTPHYECKOTO Harpesa M kiaccud HKaLus 3J1eKTpoTepMHYeckoro 06o-
pyAoBaHHs.

7. [penmyLuecTBa 3NEKTpOTEPM HHECKOro 000PY10BaHHA MO CPaBHEHHIO C YCTAHOB-
KaM H TpaIMLLHOHHOr O Har peBsa.

8. OcHoBHble cnocobbl Mpeobpa3oBaHUA INEKTPOIHEPr UM B IPYT HE BHUIbI.

9. Bunbl Harpesa, cnocobbl M 3aKOHOM epPHOCTH Npeobpa3oBaHHA INEKTPHUECKOH
JHEPrHH B TEILIOBY!O.

10.Knaccud Hkaums 31eKTpoTepMHYECHX YCTaHOBOK.

11. Buopl M 3anauu pacyeToB 3/IEKTPOTEPM HUECKHX YCTaHOBOK.

12. ouemy npouecc Harpesa D TY uMeeT AMHAM HYECKHI XapakTep?
13.AnddepenunansHoe ypaBHeHHe TeroBoro 6anavca 3TY.

14. Kak iBMeHsieTc npoliecc Harpesa (OX1aXIEHHS ), CKOPOCTb Har peBa (OxJ1axe-
HUs) U TepMudeckuit KT1 oT TeMnepaTypbl M BpeMeHH Harpesa?

15. KakHe TennoBble NOTOKH YUHTbIBAIOTCA NMPH COCTABIEHHH Y PaBHEHUS TEMLUI0BOT O
6anaxca obbekra?

16. Kak onpe nenstorca: none3Has, norpebHas M pacueTHas MowHocTH 3 TY?

17. Cnoco6bl perynupoBaHus MOLWHOCTH D TY.

18. OcobeHHOCTH 31EKTPOKOHTAKTHOrO Harpesa.

19. Oco6e HHOCTH CTbIKOBO#H, TOYEYHOH H PONTMKOBO#H 371EKTPOCBApPOB.

20. Metoauka pacueta M BbiGOpa HCTOYHHKOB MHTAHHA LIS INEKTPOKOHTAKT HOrO
Harpesa.

2].[TpenumyLLecTBa U HEJOCTATKH IJIEKTPOJHOTO Har peBa.

22. U3 kakHUX MaTepHanoB MOTYT M3rOTaBIHBATLCSA 3JEKT POkl ?

23. IMo kakum nokazatensM BblOHpaeTcs Ternom3onaums?

24. MetoaH1ka pacyeTa OCHOBHBIX NapaMeTPOB 3/IEKTPOAHbIX HarpeBaTenei.

25. Kak m3BMeHfeTCa MOLUHOCTD B 3IEKTPOAHbIX HarpeBaTeix B 3aBUCHMOCTH OT
TeMMepaTypbl Har peBaeMor o MaTep1ana’?

26.0OcHOBbI pacyeTa HePOTOYHOr O 3NEKTPOAHOrO BOAOHAr peBaTes.

27. OcHoBbI pacyeTa NPOTOYHOrO BOJOHAr peBaTeNs.

28.PerynupoBaHue MOLLHOCTH 3JIEKT pOHarpeBaTeneit NpH 3JEKTPOAHOM HarpeBe.
29. nexTpuueckui HarpeB conpoTuBneHneM. KocBeHHb! i HarpeB. JlocTOMHCTBa H
HE IOCTaTKH.

30.KoHcTpykuUMH HarpeBaTeNbHbIX 3JIEMEHTOB.

31. Marepuansl, npumeHseMble B HarpeBatesx. TpeboBaHUA kK MaTepHanam Harpe-
BaTeJibHbIX 3JIEMEHTOB.
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32. Metonmka pacueTa Har peBaTeJibHbIX 3/IEMEHTOB MO MOBEPXHOCTHOH M OLUHOCTH.

33.MeToauka pacyeTa HarpeBaTe,IbHbIX JJIEMEHTOB MO paboyeMy TOKY M pacueTHO#H

TeMreparype.

34.Cocobbl perynHpoBaHHs MOWHOCTH 3JIEMEHTHBIX HAr peBaTeNbHbIX YCTaHOBOK,

CXEMbl BKJIHOYE HHS.

35. INpubamkeHHbIEe CMOCOOB! pacyeTa 31EMEHTHBIX Har peBaTene.

36. Tpybuatbie 3nemeHTHbie Har peBatenu (TOHbI), HX yCTpOHCTBO, OCHOBHbIE TeX-

HHYECKHE NaHHble, 06NacTH NPUMEHE HHsl.

37. Har peBatenbHble npoBoaa H kabenu.

38. [NpuHuMne! BbIGOpa HarpeBaTenbHbIX npoBonos 1 TOHos.

39.MHAyKUMOHHBI# HarpeB, ero 0co6e HHOCTH, BUAbI HHAYKTOpOB.

40. Onpe neneHH1E TEMIOBOH MOLUHOCTH B HAr peBAEMOM MaTepHale NpH HHAYKLHOH-

HOM Harpese.

41 KTI1JI cucTeMbl «(HHAYKTOP — AETaNb» NPH HHIYKUHOHHOM HarpeBe.

42.Y nenbHas noBepXHOCTHAS MOLUHOCTb NPH HHAYKLUHOHHOM HAarpeBe.

43.Ko3¢ ¢ Hume HT MOLLIHOCTH NMPH HHAYKLUHOHHOM Har peBe.

44 Bb160p 4acTOThl NPH HHAYKUMOHHOM Har peBe.

45.PexxMbl HHAYKLUHMOHHOMO HarpeBa.

46. Kakne HCTOYHHKH MUTAHKA MCMOJL3YIOT MPH HHAYKUMOHHOM HarpeBe?

47. ObnacTv npuMeHeHUs HHAYKUHOHHOrO Harpesa B CEJIbCKOM XO3AFiCTBE.

48. I nextpuueckuii HarpeB. OCHOBbI AH3NEKTPHYECKOrO HArpeBa H ero 0CoGEHHO-

CTH.

49.PacyeT napaMeTpoB AVBNEKTPHUECKOrO HarpeBaTes.

50.®u3 MyeCKHE OCHOBBI 3JIEKTPOLYr OBOrO HarpeBa H CTaTHYECKas BOJLTaM NepHas

XapaKTEPUCT UKa 3JIEKTPHUECKOH AYT H.

51.YcToHYHBOCTb rope HUS INEKTPHYECKOM AYT H.

52.PeryanpoBaHHe TOKa INE€KTPHYECKOH AYT H.

53.0c06e HHOCTH rOpPEHHs 3JIEKTPHYECKOH AyT M MEPEMEHHOrO TOKA.

54 Yem xapakrepmyercs BAX snekrpHueckoii ayru?

55. Kakne Tpe60BaHHs NpeabABARIOTCA K HCTOYHHKAM MUTAHHSA CBAPOYHO# AyrH?

56. UCTOUHHKH NUTAHHA CBapOYHOM AYyrH.

57.TepMO3neKTpHYECKHE ABIEHHSA.

58. [1puHuun paboTsl TEpMO3IEMEHTA.

59. INpunusmnel paboTel NONAYNPOBOIHHKOBOI O TEIUIOBOrO HACOCa.

60.3 HepreTHueCckHe NMOKa3aTeH Moy NpoOBOAHHKOBOrO TEILIOBOIO Hacoca.

61.Ycnosue nonyueHHs MakCHMabHOH X0N0A0MPOH3 BOAHTENLHOCTH NOJTY NPOBO-

HHKOBOT O TEIUIOBOr O HacOCa.

62.0npe neneHue MOLLHOCTH 3JIETPOTEPMHYECKHMX YCTAHOBOK NEPHOAHYECKOrO 1€ H-

CTBHS.

63.0npe neneHHe MOUIHOCTH 3/1IEKTPOTEPM HYECKHX YCTAHOBOK HEMPEPLIBHOrO A€ H-

CTBHA.

64. PacueT 130nHpYyIOLLEH BCTaBKH MUK 3JIEKTPOAHOrO BOAOHAT PEBATENA.

65. KakoBb! npenesbl peryaHpoBaHHa MOLLHOCTH Tpexda3z Horo Har pesartens,
MMEIOLLErO MO 11BA Har PEBATE b HBIX J/IEMEHTa B Kax10M da3e?

66. OT KaKHX MapaMeTpoB HHAYKTOpAa H HarpeBaemoi netanu 3asucut KT/
MHAYKLUHOHHOr O HarpeBa?
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67. Texnuka 6€30NaCHOCTH NpPH 3KCIUTyaTaUHH 3JIEKTPOAHBIX BONOHATr peBaTE-
ne.

68. 3aBMCHMMOCTb TEMMEPATYpPbl H CKOPOCTH HarpeBa OT BPEMEHH NPH MOCTO-
AHHOM MOLUHOCTH 3JIEKTPHYECKOr O HarpeBaTeis.

69. KakoBbl NPHYHHBI OF paHHYEHHS TUIOTHOCTH TOKA H HAMNPSXKEHHOCTH
3/IEKTPHYECKOr O MOJA B 3IEKTPOAHBIX HAr peBaTensax?

70. Bb160p MOLUHOCTH MCTOYHHKA MHUTAHHA MM 3J1EKTPOKOHTAKTHOr O H
NyrOBOrO HarpeBa.

6.2. Onucanue nokaszareJieil H KPHTE pHeB KOHTPOJIA YCNeBaeMOCTH, OITHCA HHe
WIKAJ OLie HHBAHHSA

JnA OLEHKM 3HAHMH, YMEHWH, HaBLIKOB H (OPMHMPOBAHHS KOMMETEHLHMH MO
OHMCLMIUTHHE «3NeKTPOTEXHONOr MH) TMPHMEHAETCS TPAAHUHOHHAA CUCTEMA KOH-
TPOJIA H OLIEHKH YCTNIEBaeM OCTH CTYIEHTOB.

KpHTepHH oLie HKH 3 HaHHI YCTaHABIHBAIOTCA B COOTBETCTBHH C TpeGOBaHHAM H K
npo¢ ecCCHOHa L HOM NOATOTOBKE, HCXOAA 13 AEeHCTBYIOLUMX Y4eOHbIX TUTAHOB M MpO-
rpaMM C y4eTOM XapaKrepa KOHKPETHOM QMCLMIUIHHBI, a Tatoke OynyLuei mpakTHye-
CKOH NeATeNbHOCTH BbIMyCKHHKA. KPHTEPHH BBLICTABIEHHA OLEHOK MO YEThbipeX-
6annbHOM CHCTEME: (OTJIHYHO», «XOPOLLO», «YNAOBJIETBOPHTELHO), «HEYAOBIETBO-
pHTENBHO» NpeacTaBieHbl B Tabnuue 7.

Tabnuua 7
Kpure puu ouie HHBaHUs pe3ybTaToB 00y4eHHA (3K3amMeHa)
OueHka K pHTe pHH Oue HHBA HHR

OLEHKY «OT/JHYHO» 3aCNYXHBAECT CTYNCHT, OCBOMBLIMA 3HAHMA, yME-

Bhicokui HHA, KOM NETEHUHH M TEOPETHYECKHiH MaTepuan 6e¢3 npobenos; BbIno-

yYpoBeHb HHBIUHA BCE 3aJaHHMA, MPEOyCMOTPCHHbIE Y4YCOHBIM IUIAHOM Ha BLICO-

«S» KOM KaYECTBEHHOM YPOBHE; NPAaKTHYECKHE HABBIKH MPOG)ECCHOHANBLHO -
(oTaH4HO) IO MPHM €HEHHUA OCBOEHHbIX 3HAHHH C OPM HPOBAHBI .

Kom neTe Hunm, 3aKperui¢HHbIE 33 AMCUMIUIHHOH, COpM HpPOBaHLI Ha
YPOBHE — BbIC OKHH.
OLEHKY «XOPOLIO» 3aCTYX HBAET CTYAEHT, MPAKTHYECKH MOJTHOCTBIO OC-
ypoBeH BOMBLUHI 3HAHHMA, YMEHHA, KOM METEHLIMH H TEOPETHYECKHH MaTepHan,
o y4eOHble 3a1aHHA HE OLEHeHbl MAKCHM aNbHBIM YHCIOM GaanoB, B OC-
HOBHOM C() OpM HPOBaJ1 IIPAKTHHECKHE HABBIKH.

Cpeauud

(xopouo) KoM neTe HUMH, 3aKpEMUIEHHbIE 338 HCLHMIVIHHON, cOpM HPOBAHLI Ha
YPOBHE — XOPO LKA (CpeaHHA).
Noporosu OLEHKY «YIOBJIETBOPHTENbHO» 3ACHYXKHBAECT CTYAEHT, YaCTHYHO C

ypobe K npo6Genam H OCBOMBIUHA 3HAHHA, YMCHHA, KOM NETCHUHH H TEOPETHYE-
G» CKHH Marepuan, M Hor e y4yeOHbie 3a1aHHA NHOO HE BbiMNOMAHMI, NHOO
(YzoBAe TROpH- OHH OLIEHEHbI YHC/IOM 6annoB GAHBKHM K M HHMMalbHOM Y, HEKOTOpbIE
SeNEN0) NpaKTHYECKHE HABBIKH HE C) OPM HPOBaHBI .
Kom neTe HUHH, 3aKPEMUIEHHBIC 32 IHCUMIUTHHOM, ¢pOpM HPOBAHLI Ha
YPOBHe — 10CTATOYHbIH.
MHUHHMANbHLIH | OLEHKY «HEYA0BIETBOPHTENLHOY 3aCTYXKHBAET CTYJEHT, HE OCBOHBLUHI

ypOBe Hb «2» IHAHMA, YMEHHA, KOM ETEHIMH H TEOPETHUECCKHA MaTepuas, y4eOHbie
(HeyA0BNETBOPH- | 32MAHHA HE BbITONHH, NPAKTHYECKHE HABbI KH HE O OPM MPOBAHBI .
TeJIbHO) Kom neTe HuMH, 3aKpeUI¢ HHbIE 3@ IMCLUMILTHHOM, He ¢ OpM HPOBAHLI.
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CapatoBckuit TAY, 2017. - 130 c.
Ccepinka Ha nonwbl i TekeT: URL: “Ahttps ://e.lanbook.com/book/137520

3. FOnaes, U.B., Xusonucues, E.H. nexrpuueckuii Harpes: ocHoBbl s HkH
NpPOLECCOB H KOHCTPYKTHBHBIX pacyeToB [NeKTPOHHSI i pecypc]: yueGHoe nocobue
/M.B. KOnaes, EW. Xusonucues.— CI16.: M3 narensctso «JIaHby, 2022.— 196 c. —
Ccbinka Ha nosHbl i TekcT: hitps :/e.lanbook.com/book/169058

7.2 lononHHTebHARA JIHTEpaTypa

1. Baraes, A.A.QnexrporexHonorus [TekcT]: yue6GHoe nocobue ns cTyaeH-
TOB, 06yH4aroLuxca no Hanp. noaroroskH: 660300 -" ArpountokeHepus" u 140200
"OnexrpoaHeprerrka" H no crieu. 311400 "AnekTpud ukauua U aBTOMAaTH3ALMA Ce.
xo3-8a" U 10040 "OnexrpocHabkenne” / A. A. Baraes, A. U. Baraes, JI. B. Kyauko-
Ba; AlTaiCKHii rOCy1apCTBEHHbIH ar papHbii yHHBepeuteT (Bapuayn). — BapHayn: [6.
n.], 2006. - 319 c.

2. bapaHoB, JI.A. CBetoTexHHKa u 3nekTpoTexHonorus [TekcT]: yue6Hoe mo-
cobue ms By3oB /J1.A. Baparos, B.A. 3axapos. —M.: KonocC, 2008. — 344 c.

3. Bapahos, JI.A. CeerorexHHka M 3nekTpotexHonorus [Tekct]: yue6Hoe no-
cobue nna By3os /JI.A. Bapanos, B.A. 3axapoB. — M.: KonocC, 2006. — 344 c.

4. bBawmnos A.M. HizkoreM nepatypHbl i 3nekrporarpes [Tekct]: yue6Hoe no-
cobue / AM. baumnos, C.A. Pactumewmnn, C.C. Tpyros, C.A. Eropos, K0.b. Kat-
koB. — M.: ®I'BOY BIIOMTAY, 2011. - 68 c.

5. I'azanos, B.C. DneKTpoTEXHONOrMH M 3eKTPOOGOPY I0BAHHE B CENILCKOXO-
3sicTBeHHOM npomsBoacTBe [Tekct] : ¢6. Hayy. Tp. / MCX P®, ®I'OY BITO A3oso-
YepHomop. roc. arpouink. akanem us; [Pen. xon.: B. C. Iasanos (ots. pea.) u ap.). —
3epHorpaa: AYTAA, Bein. 4., T. 1,2004. - 120 c.

6. XXusonmucue, E.H. DnexTpoTexHONOrus u 31eKTpUYECKOE OCBELLEHHE
[Tekct]: yue6Hoe nocobue / E-H. XXusonucues, O.A. Kocuubin. — M.: BO «Arpo-
npom i3 aat», 1990.— 303 c.

7. Kapacehko, B.A. DnekrporexHonorus [TekcT]: yue6Hoe nocobue ans By3oB
/B.A. Kapacenko. — M.: Konoc, 1992. - 304 c.

8. ®depopenko, B.®. LluppoBoe cenbckoe XO3AWCTBO: COCTOSHHE M
nepcnekTuBbl pa3Burua [TekcT]: HayuHoe wsnauue / B.®. ®denopenko B.®., H.IT.
Muurypos, J.C. Bymrakud, B.S. Tonbtankux, U.I. Tony6es — M.. ®IBHY
«Pocundopmarporex». 2019. - 314 c.
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7.3 HopmMaTHBHbIe NPaBOBbie aKTbl

1.TOCT P 50571.1497 MD3K 364-7-705-84) «3nekTpoycTaHOBKa
CeJIbCKOXO3AMCTBEHHBIX H X HBOTHOBOAYECKHX MOMeLUEHHID). BBeneH B neHcTBHE C
01 wons 1997 rona.

2.lpaBuna ycTpoicTBa 3NekTpoycTaHoBOk [TekcT]: Bce nefcTByloLIHE
pazaenst [TY3-6 u [1YD3-7. 6 w34, u 7 ma. — HoBocubupck: Hopmaruka, 2019. —
462 c.

3. [paBunia yCTPONHCTBA 3/1EKTPOYCTaHOBOK [DnekTpoHHslii pecypc]. — CHeTe-
ma «FTAPAHT».

4. TOCT 12.1.019-79. CCBT. JnekTpobe3onac HocTb. Obume TpeGoBaHHs.

7.4 Meroan4eckHe yKkalaHHs, peKOMEHIALHH H IPyTrHe MaTePHabl K
3AHATHAM

QdopMaMH OpraHM3aUMH y4eGHOro nmpouecca no AMCLUHIUTHHE «DNEKTPOTEXHO-
JIOrHW» ABNAIOTCA JIEKUHH, nabopaTopHbie paboThl, MPaKTHYECKHE 3aHATHA, KOH-
CY/bTalLMH, CaMOCTOATeNbHaA pabora cTyaeHTOB. JIekUMH MPOBOMATCA Ha MOTOKE,
NpPaKTHYECKHE 3aHATHS MPOBOAATCS B rpynnax. JlabopaTopHbie paboThl MPOBOAATCS
B MOAr pynnax.

Mo Kypcy npeayCMOTpEHO BbINONHEHHE KOHTPOJIbHOMH paboThl.
Ha nekumsx m3naraercs TeopeTHueckHit Mmarepuan, nabopaTopHbeie paboThl H
NpakTHYECKHE 3aHATHA NMPOBOIATCA [T 3aKPETUIe HUA TEOPETHUECKUX 3 HAHHH.

8. [NepeueHs pecypcoB HHGPOPMALIHOHHO-TEN1EKOMMYHHKALIHOHHOM CETH
«HHTepHe», HEO6XOAHMBIX 118 OCBOEHHS IHCLMIJIHHbI
TNMporpammHo-uH$opmMauHOHHOE 06ecneweHHe THCLHITIHHbI

B yuyeOHOM npolecce peKOMEHIYeTCs HCMONb3OBAThH CEAYIOLEE NpOrpaMM-
Hoe obecneuenue: Mathcad, Matlab, KOMITAC, AutoCad, Microsoft Power Point,
Miro, Kahoot, Mentimeter, Zoom u ap., UHTEpHET, 31€KTPOHHBIE PECYPChl TEXHHYE-
CKHX 6M6NHOTEK, a Taloke HHTEPHET-PECYPChI:

1. ®enepansbHbiil nopran «Poccuiickoe o6pasosanme» http://www.edu.nu/ (or-
KPbITbI# AOCTY).

2. http://www.kodges.n/ (TeKCTbl KHMT MO 3JIEKTPOTEXHHYECKHUM AHCLIMILTH-
HaMm, B OCHOBHOM, B ¢opmare. pdf nns GecruiaTHoro mepekauuBaHHs) (OTKPBITHIHA
nocTyn).

3. http://www.electrolibrary.info (31eKTpoHHas 3nekTpoTexHHyeckas 6ubauno-
Teka) (OTKpbITbIH A0CTYN).

4. http://www.rsl.ru (o MuManbHbIH caiT pocCHHCKOH rocynapcTBEHHOH GHO-
NHOTEKH) (OTKPBITHIH AOCTY).

S. http://www.cnshb.ru/elbib.shtm (3nekrponsas 6uGnuoreka LIHCXB) (ot-
KpbITbIA AOCTYN).

6. LleHTpanbHas Hay4uHas 6ubnuoreka um. H.H. XKene3nora
www.library.timacad.ru/ (oTKpbITBIH aOCTYN).
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7. depepanbHoe xpaHunuiue «Enunas konnexkuma umgpoBbix o6paszosares-

HbIX pecypcoB» http://school-collection.edu.ru/ (oTkpsIThIH AOCTYN).
8. https://ps ytests.org/ig/shtur/s hturA-run.html|

9. https :/portal.timacad.ru
10. https://onlinetestpad.com/vmptgicdboani

11. https ://www.mentimeter.com/

9. [lepeuyeHb NporpaMmMHoOro obecne4eHHs H HHPOPMALIHOHHBIX CNIPABOYHbBIX
CHCTEM
Tabnuua 8
Ilepeuens nporpamMmMHoro obecneyeHus
Ne | HamumenoBanue HaumeHoBaHuHe Tun ABTOp lon
n/n| paigena yuebnow nporpaMmsl nporpaMmsbl pa3paboTku
AHCUHMIHHBI
(monyas)

1. | Pazgen I «O6wune | Mcrosoft Word | Og opm uresmsckas Mxmsoft 2016
BONpOCHI Microsoft Excel | Pacuernas, cocraBneHue Mcmsoft 2016
IIEKTPOTEXHONOT H TabNHL U AHar paMMm
u Hee npumereHue | Power Point MpeseHrama Mcmsoft 2016
B Mentimeter https ./ www.mentimete r.com/ 2014
CeLCKOXO03AAcTBe KOM Nk KOTE PHAA [POr paMMa
HHOM (npunoxenue ) 118 o6paTHoO#H
NpOM3BOACTBE. CBS3H B PEX M E PeabHOro
JIuHam uka BPEM EHH
Har pesa
K naccvp uxamms
INEKTPOTEPM HYECK
HX YCTaHOBOK»

2. | Paznen 2 Mcrosoft Word | Odopm uremsckas Mcmsoft 2016
«OCHOBHbIE Mcmsoft Excel | PacuerHas, cocraBneHue Mcmsoft 2016
nonoXeHHs TabNHU M AHarpaMMm
pacuyera AutoCad Cucrema Autodesc 2020
3NIEKTpOHAr peBaTen aBTOM aTH3 HDOBAHHOT O
bHBIX YCTaHOBOK» npockTupoBaHus (CAIP)

Power Point [MpeseHTauma Mcrosoft 2016
Mentimeter https :/Awww.mentimeter.com/ 2014
KOM NbIOTEPHAA NPOrpaMMma
(npunoxeHue ) A 06paTHOM
CBA3H B PEXMME PEANbHOro
BPEM € HH

3. | Painen 3 «[Ipamoit | Microsoft Word | Ogopm Hrenbckas Microsoft 2016
HAr peB Mcrosoft Excel | Pacuernas, cocraBienmne Mimosoft 2016
COMpOT MBJIEHHEM TabNHL M Har paMM
OnekTpokoHTakTH | AutoCad Cucrema Autodesc 2020
wifl Harpes. Bri6op aBTOM aTH3 HDOBAHHOT O
HCTOYHHKA npoekrupoBauus (CATIP)

NUTaHNA Power Point Tpe3eHTaums Mcmsoft 2016
INEKTPOKOHTAKTHO | Mentimeter htips :/www.mentimeter.com/ 2014
ro Harpesa» KOM MbIOTEPHAR NPOrpamMMma

(npunoxkeHue ) A8 o6paTHOMH

CBA3H B PEX M E PEANBHOrO

) BpEMEHH
Paigen 4 QGnek- | Mcrosoft Word | Odopm urembckan Microso ft 2016
TPOIHbI /i HATPEB. Mcrosoft Excel | PacuerHas, cocraBineHHe Mimosoft 2016
Pacuer 3nekTpon- Tab1MU M IHAr paMM
HbIX HArpesatens- | AutoCad Cucrema Autodesc 2020
HbIX YCTPOWHCTB. aBTOM aTH3 HPOBAHHOr O
Oco6e HHOCTH IKC - npoekTupoBanua C AlP)
nnyataunu anek- | Power Point Mpe3enrauma Micrmsoft 2016
TpodHbiX BOAOHa- | Mentimeter htips :/mwww.mentimeter.com/ 2014
rpesateneiin KOM MbIOTEPHAR MPOrpaMma

(npunoxenue ) A1a o6paTHoR

CBS3H B PEIK MM € PeabHOT0

BPEM EHH
Paznen § «Koc- Mirsoft Word | O opm ure mckas Microsoft 2016
BeHHbIfidnekTpo- | Microsoft Excel | PacuerHas, cocraBneHue Micrsoft 2016
HarpeB COIMPOTHB- Tabnull U AHar pamm
neHueM . TpeGosa- | AutoCad Crcrema Autodesc 2020
HUR K MaTepHanam aBTOM aTH3 HPOBAHHOI O
H KOHCTPYKLHH Ha- npoekrHpoBanua (CAIP)
rpeBaTeib Hbl X Power Point Mpe3enraums Micrsoft 2016
INEMEHTOB» Mentimeter https ://www.mentime e r.com/ 2014

KOM NbIOTEPHAA (IPOr paMMa

(npunoxeHue ) A o6paTHO A

CBA3HM B PEXXHME PEATLHOrO

BpEM €HH
Pazgen 6 Onek- | Microsoft Word | Odopm uremckas Mimsoft 2016
TPOAYr OBO# Ha- Mrxrosoft Excel | PacueTHas, coctaBaeHue Mcrosoft 2016
rpes. CBOHCTBA H TabMU M aHar paMm
XapaKTEPHCT HKH AutoCad Cuxcrema Autodesc 2020
INEKTPHYECKON Xy - ABTOM aTH3 HPOBAHHOT 0
rH. Pexxumel cap- npoekrupoBatua (CAIP)
KH 1 pa6ora uc- Power Point [Tpe3enTaiuma Mimsoft 2016
TOYHUKOB NHTaHWA | Mentimeter https ://iwww .mentimeter.com/ 2014
CBapOYHOM AYT H» KOM MBIOTEPHAs NPOT paMMa

(npunoXKeHHe ) IR 06paTHO#

CBA3M B PEXHM € Pealb HOro

BpPEMEHH

10. OnucaHne MaTepHaNLHO-TeXHHYeCKO#H 6a3bl, HeobxoaHMo#H A9
ocyllecTBIeHHA 00pa3oBaTeIbHOIO Npouecca No AHCUHNJIHHE
Tabnnua 9

CBeaenns 06 06ecne4eHHOCTH CMEeUHATHIHPOBAHHBIMH 2y 1HTOPHAMM,
KaOuHeTaMH, 1a60pPaTOPHAMH

HanmeHOBaHHE CNeUHANbLHBIX NO-
MEIUCHHH H NOMELICHHH NNA CAMO-
CTOATeIbHO paboTh (Ne yde6HOro
kopnyca, Ne ay1HTOpPHH)

OCHALEHHOCTh CNEUHANBHBIX NOMEUICHHH H NoMe-
LWEHH i 1A CAMOCTORTEIbHOH paboTbi**

2
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Koprryc Ne 24, ayautopus Ne 306

KoM mbroTepHb i K1ace THN 2 KOM MbioTepos — 17 wt.,
npoektop AcerH 6517ST — | wrr., HHTEpaKTHBHaA A0C-
ka — | wr., uHB. Ne 410124000602951
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Kopnyc Ne 24, ayauropus Ne310 JlaGopaTopua «3NeKTPOTEXHOIOr HYECKHE YCTAHOBKHY.

| JlaGopaTopHb! it CTEHA «DNIEKT POTE XHOOr HYECKHE ycra-
HOBKH M CHCTEMbI» HCTIOIHEHHE CTCHIOBOE C HOYTOyKOM
3TYCH -2 urr. uxB. Ne 410124000603071 u

HHB. Ne 410126000000025.

1)M 0HO6n10K «M HIYKLMOHHBI A Har peB M ETAJLIOB»

- 1.

2)MoHo610K «M onenib INEKTPHIECKON NEYH COMPOTHB-
neHma» - | wr,

3) Hoyt6yk

=1 urr.

4)USB -ocwwnnor pad

=1 .

5)Jla6opaTopHas croiika

-1 wr.

6) KoM nuiext cuoBbix kabe el M Coe AMHUTE b HBIX MPO-
BOAOB - w.

Beinontsembie Ha crenae naGoparopHeie paGoThl:

1. U3yueHue IBYXMO3 HUIMOHHO CHCTEM B! perynuposa-
HHA TEM MEPATYPbl B IMEKTPHYECKOA NEYH.

2. U3yueHHE CHCTEMBI PETYTHPOBaHHA TEM MEPATYPLI B
nexTprieckoi neyu no I, u MUl 3akoxam .

3. U3yuenne MpHHIKMNA NEACTBHA YCTAHOBOK MHIYKLM-
OHHOr O Harpesa.

4. U3yueHre BNHMAHMA M aTepHana 3aroTOBKH Ha BpEM i e€
Harpesa MMpH OIHHAKOBO# YCTAHOBNE HHOMN M OLLIHOCT H
HarpeBarens.

5. M3yueHne BIHAHUA MaTepHana Ha 3 HEPreTHUECKHE
MPOLIECCH HAMPEBa NPH Pa3IHYHON YCTaHOB/IE HHOR
MOUIHOCTH HAar peBaTe .

6. Onpe aeneHME 3aBHCHMOCTH 3 PEKTHBHOCTH Har peBa
OT NEPEeKPLITHA NOJIA 3aroTOBKOHA B HHAYKTOpE.

7. U3yueHHe BITHAHNA Mar HHTHbIX MATEPHATIOB Ha ITPO-
LECC HHIYKUMOHHOT O Harpesa.

LlenrpanbHas Hay4Has GHGNHOTEKA
mienn H K. Xeneanoa PTAY -
MCXA mmenn K.A. TuM upasesa,
BKTIOYAIOLIAA 9 YUTaNbHBIX 327108 (B
TOM YHCNE 5 KOM NbIOTEPH3 HPOBAH -
HBIX ), OpPraH30BaHHbIX MO MPHHLMITY
OTKPHITOr 0 IOCTYITA H OCHALUCHHBI X
Wi-Fi, MU HTepHeT — noctynom.

Obwexurua Ned, NeSuNel1. Kom -
HATH! JUIA CaM ONOJIT OTOBKH.

11. MeToanueckHe peKoMeHOAaUHH 06y‘lﬂlOll.lHMCﬂ M0 OCBOEHHIO JUCUHIIJIHHbI

YyebHbiii Kypc «DNEKTPOTEXHONOTWH» SBIAETCA ONHMM M3 OCHOBHBIX B
Hanpasnenun 35.03.06 Arpoumwkenepus. B 3TOM Kypce cTyneHT nonyyaer 3HaHHA
O COBPEMEHHBIX HAay4YHO-HIDKEHEDHBIX PEIUCHHAX, HCMO/B3YEMbIX NpH pa3paboTke
3JIEKTPOHArpeBaTeNbHbIX YCTPOACTB M YCTAHOBOK B TEXHONOrMYECKHMX MPOLECCAX
ATIK. TTony4eHnble 3HaHWA HeOOGXOAMMBI CTYJEHTY A1 ycnewHo# paGoTbl Ha
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NPOM3BOACTBE MO HAMPaBJie HHIO NOAr OTOBKH.

O6pa3zoBarenbHbiii MpoLECC MO AMCLMILTHHE OpraHM3oBaH B ¢popMe yuyeOHbIX
3aHATHH (KOHTaKTHas pabora (ayaHMTOpHOH W BHeaydHTOPHOH) oOy4aloWHXCA C
npenoJaBsaTesieM M caMoOCTOATe/bHaa pabora obyuwarowmxcs). YueOHble 3aHATHA
npeacTaBieHbl CNEAYIOLMMH BHIAMH W TNPOBEEHHEM TeEKYLIEro KOHTpPOJSA
ycneBaeM OCTH:

JIEKUMH (3aHATHA IEKLIHOHHOTO THINA):

NpaKTHYeCKHe 3aHATHA, JlabGopaTopHble paboTbl (3aHATHA CEMHHAPCKOro
THNa),

rpynnoBbie KOHCY/IbTaLMH;

HHOHBHIya/bHble KOHCYJIbTaLIMH H  HHblE y4ebHble  3aHATHA,
npenycMaTpHBaoLIHe HHAMBHUAYaNbHYIO paboTy npenoaaBaTens ¢ 0byuyarowuMcs;

camocTosTebHas pabora obyu4aroumxcs;

3aHATHA HHBIX BUIOB H NPOBENEHHE TeKyLUEro KOHTPONA YCNeBaeMOCTH.

Ha yueOHbIX 3aHATHAX OOy4alouHecs BbIMOMHAIOT 3alIaHMPOBaHHbIE
HacToALLEH NPOrpaMMON OTae/bHble BHAbI Y4eOHbIX paboT, B TOM YHC/ie OTaeNbHbIX
3nemMeHTOB pabor, ces3aHHbIX ¢ OynyLue it npodecc HOHANbHOH AEATENBHOCTDIO.

Metoanyeckde peKOMEHOAUMH MUl YCMEIUHOrO OCBOEHHMA CTYAEHTOM
QUCUMIUTHHBI «QJIEKTPOTEXHOJION W) CBOAATCA K CNeQyOLEMY:

1. AKTHBHO 1By4aTb TEOPETHYECKHH Marepuas, M3jaraeMbii Ha JIeKYUAX.
CaMOCTOATENbHO MPOM3BOAMTH  PacueTbl JJIEMEHTOB  3JIEKTPOHATrpeBaTe b HbIX
YCTaHOBOK C WCMOJIb3OBAHHEM 3JIEKTPOHHbIX TaO/MHL, MaTEMaTHYECKUX NAKETOB M
MolenHpylownx  nporpamM. MHcnonbdys — vHpOpPMALMOHHBIE — TEXHOJNOT HH,
3HAKOM MThCA C CYLUECTBYIOLUHMH CHCTEMaMH 3nekTpooborpesa M MH$pakpacHOro
HarpeBa. OpraHiBOBaTb 3/IEKTPOHHOE XpaHWNHIE HHPOpPMALUMH MO CBOEMY
HanpaBneHuto oOy4eHMt M 3aHOCHTB Tynda cobpaHHyro HHboOpMaLMiO H
BbINOJIHE HHblEe PaBOoThI.

2.Ha  npakmuueckux  3anamuax  oOOyMaHHO  BBIMONHATL  3alAHMA,
CaMOCTOATEIbHO NPOM3 BOAMTb PacHeThl, aHa M3 UPOBATh NONYUYEHHbIE Pe3Y/IbTaThl.

3. K BuinonHeHuio  s1abopamoprou  pabotel  HeobxoauMo  3apaHee
CaMOCTOATENbHO H3YYHTh TEOPETHYECKHH MaTepHan yKalaHHbli NpenoaaBaTeneM
AuTepaTypbl: Y4eOHHMKHM, JIEKUHMH, METOAMYECKHEe YKa3laHWs, a Takke Mo
METOOMYECKMM  YKa3aHMAM  MOATOTOBMTH  MPOTOKONA AN MpOBEJEHUs
JKCNepHUMEHTAIbHbIX HcclieaoBaHUi. [loAroTOBUTH OTBETbI Ha KOHTPOJbHblE
BOMPOCHI, Npe AN0XKEHHbIE NpenoaaBaTeeM K 3allUMTe JaHHOMH nabopatopHoii pabore.
Ha naGopatopHbix 3aHATHAX HeoOXOAHMO OOZYMaHHO  BBIMONHATHL 3alaHMA,
NPOM3BECTH pacdeThl, HAYEPTHTb CXEMbl M MpPOAHANM3HPOBATH MOJYHEHHblE
pe3yabTaThl. 3alMILaTh J1abopaTopHyio paboTy no BOBMOXHOCTH CNeayeT B NEHL €e
BbITIOJTHEHUA WK 6Mmipkaiilee BpeM .

4. Camocmoamenvran paboma cmyoenmog npeanonaraet npopaborky
JIEKLMOHHOr O MaTepHasia, NOar oTOBKY K JJaGopaTopHeIM paGoTtaMm no
peKkoMeHayeM O TUTepaType, B y4YeHHe NOMONTHHTENbHON IMTEPaTypbl, MO OTOBKY
DOKJIafoB W COOGLLEHHi HAa CEKLMH CTYAEHUECKOI Hay4HOMH KOH}epe HUHH,

BbIMNOJIHE HUE OMALLHEr0 3aJ1aHKA (CaMOoCTOATeNbHas paboTa).

Ipu camocToATenbHOH paboTte cnemyeT peKOMEHIOBaTh CTYAEHTaM KCMOb30-

BaThb 3EKTPOHHbIE YueOHble nocobus.
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Koumponvuyro pabomy pexkoMeHIyeTcs BBIMOMHATL MOCNENOBATENBHO H
CHCTEMATHYECKH MO MEPE M3Y4EHHs COOTBETCTBYIOLIErO pa3fieNia AMCLMILTHHLL. [TpH
BO3 HHKHOBEHHH TPYAHOCTEI cieXyeT obpawarhcs K npenoiaBaTento.

MakcrmansHO HCMOJB30BaTh BO3M OXKHOCTH MpaKTHK: yue6GHo#i
03 HAKOM MTEJIbHOH NMPAKTHKH (B TOM YHCJIE NOJNy4YEHHE NEPBUYHBIX HABBLIKOB HAYYHO-
MCCIIEI0BATENILCKOH paboThl) M MPOM3BOACTBEHHOH TEXHONOTMYECKOH (MPOEKTHO-
TEXHOJIOr HYECKOH) NPAKTHKH U1 M3YYEHHs 3JIEKTPOHArpeBaTe/lbHbIX YCTaHOBOK,
MMEIOLLMXCA Ha Npe ANPHATHH.

PerynspHo nocelaTh TeMaTHYECKHE BLICTABKH, HampuMmep, «ArponpoMMalD,
«3onoras oceHb», «MHTEPCBET» M Ap. ¢ MOCNEdyOLEH FPYNNOBOA AUCKYCCHEH MO
pe3ynbTaTaM MoCeLLCHHA.

Buabi v dopmbl 0TPaGOTKH NponyLeHHbIX 3aAHATHIA

CryzneHT, NpoMyCTHBILHNI NIEKLIMOHHOE 3aHATHE, 0BS3aH CaMOCTOATENBHO NPO-
paborare MpOMyLIEHHY IO TEMY H OTBETHTb B YCTHOH GOopMe HA BOMpPOCH! 3aaBaeMbie
NpenoaaBaTeNieM Mo TeMe JIEKLHH.

CTyneHT, NpoMyCTHBIUMIA MNPAaKTHYECKOE 3aHATHE, OOS3aH CaMOCTOATENBHO
npopaboTaTh NpOMyIUEHHYIO TEMY, PEIUHTL 3a1a4d M OTBETHTH B yCTHO#H opme Ha
BOMPOCHI 3a]aBaeMble MPENoAaBaTesieM Mo TEME MPAaKTHYECKOrO 3aHATHS.

Crynenr, nponycTuBlUMi nabopaTopHyio paGoTy, NOMKEH CaMOCTOATENbHO
IBYUYHTH TEOPETHIECKHH MaTepHan no TeMe nabopaTopHoii paboTsl, nopsaaok ee Npo-
BeleHM M 0TpaboTaTh €€ B COOTBETCTBHH C YCTAHOBJIEHHbIM kadeapoit rpadukom
orpaborok 1a6opaTopHbiX pabor.

12. MeToan4eckHe peKoOMeHIaUHH NPeNnoaaBaTeNsiM M0 OpPraHH3auuu obyyeHus
Mo AMCUHNJIHHE

dopMaMH  opraHmdauMd  yueGHOro npouecca no JIMC LIMILTHHE
«ONEKTPOTEXHONION HH», COTNIACHO CTPYKTYpe, ABMNSIOTCA JIEKUMH, JabopaTopHble
paGoTbl, NpaKTHYECKME 3aHATHA, KOHCYJbTAUMM M CaMOCTOSTENbHAas paboTa
CTYZNEHTOB.

UreHne neKLMiA OCYLIECTRISETCA B ayIMTOPHH, 00OPYNOBAHHOH anmaparypoi s
KOM b FOTE€ PHOM MpE3EHTaLIUH.

Ha nexumax wanaraercsi TeOpeTHHECKMH MaTepuan: NaéTcA OUEHKA pPOSH
OMCUMIUTHHBI B Y4eOHOM Mpolecce, pacCMaTPMBAKOTCA OCHOBHBIE TMOHATHA M
onpeneneHus.

[MpenonaBaHne AMCUHMILIHHBI «DJIEKTPOTEXHONMOTHKH» TpebyeT 0cO6bIX METOMH-
YECKHX MOJAXOJ0B BCAEACTBYHE crneund KK OOLLE i NOArOTOBKH CTYAEHTOB:

1. Ha nexumsx cnenyet obpaTurb ocoboe BHHMaHHE HA 3IEMEHTbl W OETalH
CPEACTB 3JIEKTPOHAr peBa, Ha ¢ M3 HYECKHE OCHOBBI MX pabOoThl, pa3BACHAS HOBBIE MO-
HATHA H OMNpeleNneHHA.

2. XenaTenLHO COAEPXKAHHE Pa3fIENIOB C OMHCAHMEM TEXHUUYECKMX CPENCTB M YCT-
POHACTB 3/IEKTPOHAr peBaTENbHBIX, CYLUHIbHBIX M MH} PaKpacHbIX YCTAHOBOK COMpoO-
BOZIMTH IEM OHCTpaLMe i peanbHblX HCTOYHHKOB Harpesa u ¢ v3 MYECKHX MoaeNeil.

3. Yrenue nekumii uenecoobpasHo conpoBoXaaTh 1€MOHCTPaLIME i Mpe3eHTaLMA,
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C MOMOLLLIO CNANIOB M 3JIEMEHTOB KOMMbIOTEPHOH rpadukH, a Takoke pa3sIMuHbIX
KOMMbIOTEPHBIX GribMOB. IS 3TOrO B JIEKUHOHHON ayIMTOPHH pEeKOMEHIYeTCs
MMETb MPOEKLMOHHOE 060pYa0BaHHE, HHTEPAKTHBHYIO AOCKY M T.N. [Tpoao/mkurens-
HOCTb G WIBMOM pekoMeHOyeTcs He 6onee 5-7 MUHYT.

4. JlaGopatoptble paboTbl pPEKOMEHIYETCS MPOBOAMTH B Cri€LHAIM3 UPOBAHHOH
yueOHoii nabopaTopuH «3NEKTPOTEXHOIOr HIECKHE YCTaHOBKHY.

S. Ha npaxkxmuueckux 3anHamuax cTyOeHTbl PELLAIOT 3aJaid C MPHUMEHE HHEM
OCHOBHBIX 3aKOHOB TEIUIOTEXHHKH: TEIUIOBOM pacyeT CHCTEMbl OTOIUIEHHA; OBJaje-
BAKOT METOAMKAMH NOAAEPXKAHHA peXxMMOB paboThl 31eKTpoTeXHHYECKoro obopyno-
BaHUA 3/eKTpU( MUMPOBAHHBIX W aBTOMAaTH3 MPOBAHHBIX TEXHOJOr HYECKHUX MpoLeC-
coB. Ha npakTuuyeckHx 3aHATHAX KOHTPOJIb 3HAHHH, YMEHHH, HaBLIKOB H YPOBHA
copM UPOBAHHOCTH KOM NETEHLUMH PEKOMEHAYETCA MPOBOAMTL METOOOM YCTHOro
onpoca U TECTUPOBAHHSA .

[pH By4yeHHH METONOB 3NEKTPOTEXHHYECKOTO H TEIUIOBOrO PacyeToB, MPH pelle-
HHH THNOBBIX 33434 MCMO/B30BaTh CMPABOYHYIO JIMTEPATYPY MHHHMYM MO OAHOMY
3K3EM IUIAPY Ha ABYX CTYOEHTOB.

3anaTus uenecoobpa3Ho NMPOBOAWTH B HHTEpakTHBHOM ¢opme. Hanmpumep, npu
NpOBe A€ HUM NPAKTHYECKHX 3aHATHI NEpBbIH Yac 3aHATUA — B popMe Mnokasa npemno-
JlaBaTesleM METOAMKH pellie HuA TUNOBOM 3aaaul. BTopoii 4ac kaxaoro 3aHATHa npo-
BOAHTCA B MHTepakTHBHOMN ¢opme. [Ins 3TOro NpemIokKHTb CTyJAEHTaM PELIMTh MH-
IMBHAYyanbHble 3afaHua. [Ipenogasatenb OUEHUBAET pelUEHHS W MPOBOAMT aHAJH3
pe3y/bTaToB.

Mo HauGonee CNOXKHBIM TeMaM M BOSHMKLIUMM NPH 3TOM BOMPOCaM, Ha MPaKTH-
YECKOM 3aHATHH MOrYT GbITh MPOBeA€HbI COOECENOBaHMA M KOHCYJ/IbTALIHH.

Jlns yCrnelHoro ayJMTOPHOTO M CaMOCTOSATEBHOrO M3YYEHHR AHCLMIUTMHBI Ha
3aHATHAX Lienecoobpa3Ho HHG OpM HPOBATh CTYAEHTOB O HATHYHM H BOBMOXHOCTH HC-
NOMB30BAHUA Pa3/IMUHBIX OTpacieBbiX 0a3 JaHHBbIX, HHPOPMALHOHHO-CNPABOYHBIX H
NOMCKOBBIX PECYpCOB MO 3JIEKTPOHArpeBaTe/lbHbIM YCTPOHACTBAM M YCTaHOBKaM,
CpelCTBaM MeXaHH3allHH M 1EKTPHE HKALIMH TEXHONOr HHECKHX NMPOLIECCOB.

PekoMeHayeTcs nocelueHHEe TEMATHYECKHX H ar pONpOMbILIIIE HHbIX BBICTABOK C
nocneaytoule i rpynnoBoi AUCKYCCHEH MO Pe3ybTaTaM MOCELLEHHS.

Iporpammy paspaGoran: /

Cropuesoii B.®., n.T.H., npodeccop = 0 “__

(noanucs)
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PELHEH3HSI
Ha paGoyyio nporpammy aucuunauubl 51.0.31 «JaexTpoTexHo10rHH»
OIIOII BO no nanpasiennio 35.03.06 ArpounxeHepHsi, HANpaBIEHHOCTH JJ1eKTPooGopy-
A0BaHHE H 3JIEKTPOTEXHOJIOIHH; ABTOMATH3AUHA H POOOTH3ALMSA TEXHOJIOrHYECKHX NMPOLIEC-
coB (kBaJH(pHKAUHA BBINYCKHHMKA — 0akaJ/iaBp)

3aruHaiinoseiM Bnanumupom HWnenuoMm, npodeccopoM kadeapsl 31eKTpOCHAOXKEHHS H
3JIEKTPOTEXHHUKH UMEHH aKanemuka M.A. Bya3ko HHCTHTYTa MexaHMKH M SHepreTHKH uMeHH B.I1.
['opsuknna @I'BOY BO «Poccuiickuii rocynapcTBeHHbIi arpapHblii yHuBepcuTeT — MCXA HMeHH
K.A. TumupszeBa», TOKTOPOM TEXHHUYECKHX HayK (ajnee 10 TEKCTY PELIEH3EHT), MPOBENEHO pe-
LIeH3MpOBaHHe paboyeH MporpaMMel IHCLHILIHHBI «JnekTpoTtexHoaoruu» OITOIT BO no Hanpas-
neHuto 35.03.06 ArpounieHepusi, HaNPaBJIeHHOCTH JJIEKTPOOGOPY10BAHHE M JIEKTPOTEXHO-
JIOTHH; ABTOMATH3aLUMS H POOOTH3ALHSA TEXHOJIOTHYECKHX MPOLECCOB (KBaJH(PHKALMA BbI-
NyCKHMKa — 0aka/jaBp) pa3paboTaHHON B MHCTUTYTE MEXaHMKH M 3HepreTukd uMenu B.I1. To-
psukuHa ®I'bOY BO «Poccuiickuit rocynapcTBedHslil arpapHsiii yausepcuteT — MCXA HMeHH
K.A. Tumupszesa», Ha kadeape aBTOMAaTH3aLUMH M POGOTH3ALMH TEXHOJIOTHYECKHMX MPOLIECCOB
umeHn akanemuka M.®. bopoauna (paspaborunk — CropueBoit Brnaaumup demoposuy, npodec-
COp, JOKTOP TEXHUYECKHUX HAYK).

PaccMoTpeB npencTaBieHHbBIE HA PELICH3HIO MaTepHalibl, PELIEH3EHT MPHLIEN K CJIEAYIOLIHM
BBIBOAAM:

1. [lpenbsiBneHHas paboyas mporpamMMa AHCUMILIHHBI «DJIEKTPOTEXHOJIOTHH» (Hajee Mo
TekcTy [Iporpamma) coomeemcmeyem tpeboBanusm ®I'OC BO no Hanpasinennto35.03.06 Azpo-
unoicenepus. IlporpaMMa codepowcum Bce OCHOBHBIE pa3fiefibl, coomeemcmeyem TpeGOBAHHAM K
HOpPMAaTHBHO-METOIHYECKHUM JOKYMEHTaM.

2. IlpencrasnenHas B [Iporpamme akmyansHocms yuyeOHOM QUCUMILIHHBI B paMKax peaiu-
3auuu OIIOIT BO ne nodnesxcum comnenuto — NUCUMIIMHA BKIIIOYEHA B 00s13aTE/IbHYIO YacThb bio-
ka | «/Iucuunaunsl (MoayaH)» ydyeOHOro miaaHa no HanpabieHHO 35.03.06 ArponHxeHepHs, Ha-
NpaBlIeHHOCTH JJIeKTpooOOpyIOBaHHE M 3JIEKTPOTEXHOJOrMH; ABTOMaTH3alMs U pobOoTH3aLuUs
TEXHOJIOTHYECKHX MTPOLIECCOB.

3. llpeacraBnennsie B IlporpamMMe uenu OUCUMNIMHBI coomeemcmeyiom TpeOOBaHUAM
®I'OC BO nanpasnenns 35.03.06 Azpounsscenepus.

4. B cootBercTBUH ¢ [IporpamMMoii 3a TUCLUMNIIMHON «NIEKTPOTEXHOJIOIHH» 3aKpEIjIeHo 3
KomnemeHnyuu (3 uHoukamopa oocmudceHua KomnemeHyuu). JIncuuninia «JeKTPOTEXHOJIO-
rHu» ¥ npeacrabieHHas [Iporpamma cnocobHel pearusosamb MX B OOBSABIEHHBIX TPeOOBaHHSAX.
PesynbTaThl 00yueHHus, npeacTaBieHHble B [IporpaMMe B KaTeropusx 3HaTh, YMETh, BIaAETh cOOM-
semcmsylom cneunpHrKe U COAEPKAHUIO TUCUMILTHHBI H OeMOHCMPUDYIOM 803MOXCHOCMb TIOJTyYe-
HMS 3asiBJIEHHBIX PE3yJIbTaTOB.

5. O6was TpyaOEMKOCTh TUCLHMIUIMHBI «JJIEKTPOTEXHOJIOTHH)» COCTaBIAET 5 3a4€THBIX
enuHu (180 yacos).

6. WndopMauus o B3aHMOCBSA3H H3y4aeMbIX AHCLHUIUIMH U BONPOCAM HCKJIIOYEHHS AyOH-
pOBaHHs B COJEPXaHHWH AUCLHIUIMH coomeemcmeyem NEHCTBHUTENBHOCTH. JlMcuMMIMHA «Dnek-
TPOTEXHOJIOTHH) B3aHMocBs3aHa ¢ ApyrumMH aucuunianiamu OITOIT BO u Yye6noro niana no Ha-
npasneHuto 35.03.06 AzpouHdicenepus © BOZMOXHOCTb OyOJIHpOBaHHS B CONEPKAHHH OTCYTCTBY-
eT.

7. TlpeacraBnennas Ilporpamma npeamnosaraeT MCHojb30BaHHE COBPEMEHHBIX 0Opa3oBa-
TEJILHBIX TEXHOJIOrHH, HCMOJIb3yEMbIE MPH pead3aluy pa3HyHbIX BUIOB yyeOHoH paboTsl. Pop-
MBI 06pa3oBaTeNbHBIX TEXHONOTHI_coomeemcmagyiom cneun ke TUCLUIUIHHBL.

8. I[lporpamMma AMCUMIIMHBI «DJIEKTPOTEXHOJOIMHY MPEAINONAraeT 3aHATHS B HHTEpaK-
THBHO# dopMe.

9. Bwuabl, comepxaHHe M TPYAOEMKOCTb CaMOCTOSATENIbHOH paboThl CTYAEHTOB, NMPENCTaB-
nennble B [Iporpamme, coomseemcmeyiom TpeGOBaHHAM K NMOATOTOBKE BBIMYCKHHKOB, COZAEpXKa-
wumes Bo ®I'OC BO nanpasnenus 35.03.06 Azpounsscenepus.




10. INpencraBneHHble U onucaHHble B [Iporpamme ¢popMbl mekyuye OLIEHKH 3HaHHU# (OMpoc,
Kak B GopMe 00Cy>KIeHHS OTAENbHBIX BOMPOCOB, BOMPOCH K IHCKYCCHH, PELIEHHE THIOBBIX 3aJay,
BONPOCHI MPH 3allUTe JIabopaTOpHBIX paboT, yyacTHe B TECTUPOBAHHH, paboTa Hal ayAUTOPHBIMH
3aJaHUSMH — IPAKTHYECKHE 3aHATHS, BINOJIHEHHE KOHTPOJIbHOMH paboThl), coomeemcmayom cre-
uuduKe TUCUMIUIHHBI U TPEOOBAHHUAM K BBITYCKHHKAM.

®dopma NpoMEXyTOYHOTO KOHTpOJIS 3HaHHH CTYINEHTOB, mpeaycMoTpeHHas [Iporpammoit,
ocyliecTBiseTcss B popMe 3K3aMeHa, YTO coomeemcmeyem CTaTyCy AUCUMIUIMHBI, KaK AHCLIMITIH-
HbI, BKJIFOYEHHOH B 00s13arenbHyto yacth bioka 1 «/Iucuuminnel (Moaynn)» yyebHoro uukia — b1
®I'OC BO nanpasnenus 35.03.06 ArpouHxeHepHs.

11. ®opMbl OLIEHKH 3HaHHIA, NpeacTaBieHHbIe B [IporpamMme, coomsemcmeyiom cneunduke
JUCLIMIUTHHBI U TPeOOBaHHUAM K BbINYCKHHKaM.

12. YuebHo-MeTOaHUYecKkoe obecrnevyeHHe NUCLMILIMHBI MPENCTaBIEHO: OCHOBHOHM JHTepa-
Typoi — 3 ucTouHuka (6a30BbIii y4eOHHK), HOMOIHHUTENBHON JIMTEpaTypoOil —8 HAUMEHOBaHH. Me-
PHOAHYECKMMH H3JaHHSAMH — 3 HCTOYHHMKA CO CCbUIKOH Ha 3JI€KTpOHHBbIE pecypchl, MHTepHeT-
pecypcsl — 11 HCTOYHMKOB M coomeemcmeyem TpeboBanusaM OI'OC BO nHanpasnenus 35.03.06
Azpoundcenepus.

13. MarepunaibHo-TexHHUYECKOE ofecrneyeHue AUCLMIUIUHBI COOTBETCTBYET crelnudHke
JUCLMIUTHHBI «DJIEKTPOTEXHOJOTHH» H obecrnedynBaeT HCMOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YHCJIE€ HHTEPAaKTHBHBIX METO0OB 00y4EHHS.

14. MeTtoanueckie peKOMEHIAllMH CTYJEHTaM H METOJHWYECKHE PEKOMEHALMH MpenoiaBa-
TENSM MO0 OpraHU3aluHd 00y4YeHHs MO AMCUHMIUIMHE NaloT NMpeACTaBiIeHHE O crneunduke oO0ydyeHHs
N0 AUCLHUIUIHHE «DJIEKTPOTEXHOJIOIHHY.

OBLIHE BbIBO/IbI

Ha ocHOBaHHH MpOBeIEHHOM PeLleH3uH MOXHO CeNIaTh 3aKJIIOYEHHE, YTO XapaKTep, CTPYyK-
Typa ¥ colepxaHue paboyeil mporpaMMsl MCUUILIHHBL «QnekTpoTexHonaoruu» OITOIT BO no Ha-
npaenenuio 35.03.06 AzpoundceHepus, HaNpaBlEHHOCTH Dnexmpoobopyooeanue u snekmpomex-
Hono2uu; Aemomamuzayus u pobomusayus mexrHoro2uveckux npoyeccog (KBaavuxauus BblIly-
ckHHKa — 6akanasp), paspabortanHas CtopueBbiM B.®., npodeccopoM, TOKTOPOM TEXHHYECKHX Ha-
yk cootBeTcTBYeT TpeboBaHusaM GI'OC BO, coBpeMeHHBIM TpEOOBaHHAM IKOHOMHKH, PbIHKA TPY-
Ja H MO3BOJIMT NpH eé pealu3aluH ycrnemHo obecrneynTb GOpPMHPOBAHHE 3asBJIEHHBIX KOMIIETEH-
L.

Peuensent: 3arunaitnos B.H., npodeccop kadenpsb! 31eKkTpocHa0XEHH U IEKTPOTEXHHKH HMEHH
akageMuka U.A. ByI3ko HHCTHTYTa MEXaHUKH M 3HepreTHkH HMeHu B.I1. I'opsukuna
®I'BOY BO «PoccHiickHii rocy1apCTBEHHBII arpapHblii yHUBepcuTeT — MCXA MMeHH
K.A. TumupsizeBa», TI0KpOp TEXHHYECKHX Hayk
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