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Hacrosimas rnporpaMma paspaboTraHa B COOTBETCTBHU ¢ pabodmMu MporpaMMamMu
TucHHILTAE «MeToIHMKa SKCIIepUMEHTAIBHBIX HCCIeIoBaHuiy, «MoIeIupoBaHue B arpo-
wmxenepun», «HaydHble OCHOBBI 3KCIUTyaTalliH 3JIeKTpoo0opyRoBaHus.», «IIpuMeHeHwe
37eXTPOHHEO-HOHHOM TexHOonoruu B AIIK», «CoBpeMeHHEIE METO/BI yIIPaBICHUI U 3a-
HIHTEL 3IEKTPo00opymoBanus», «Crielianbuble BUIBI TexHonoruk B ALKy, «Iludpossie
TEXHOJOTHH B SHEPIETHKE arpoNpOMBIIIIEHHOTO KOMIUIEKCa», «ABTOMATH3ALNS TEXHO-
Jormgeckux nporeccoB AITK», «Bo300HOBIIAEMBIE HCTOYHUKH S9HEPIrUH B arpOIIPOMBIIII-
JSHHOM KOMIUIEKcey, «CHcTeMa SHeprocoepekeHrs CebCKOX03sHCTBEHHBIX IIOTPeOuTe-
71e# Ha 6a3e BO300HOBISEMEIX HCTOYHUKOB SHEPrHn», « ONTHYECKUE DIEKTPOTEXHOIOTHH
5 Omosmepreruueckux cucremax AIIK», «Dxcmimyaranuss CHCTEM aBTOMATHIECKOIO
VIIDZBIEHHS ONTHYECKUMH dJekTpoTexHonorusmu B AITK», denepanbHBIMU rocynaap-
CTBEeHHEIMK 00pa30BaTe/IbHBEIMU CTAHIAPTaMH BBICIIEro 0Opa3oBaHus (YpOBEHb CIIeI[Ha-
THCTA, MATHCTPA). '

CocTaBuTenu:
JIOKTOP TEXHHYECKHX HayK, npodeccop byropun B.A.,
KagunaT Texamyeckux Hayk ['ycelinos P.T. /’

[TporpaMma BCTYIIUTEIEHOTO HCIIBITAHMU 10 CIEIIACIUILIMHE HayTHOU CIIeIIHalb-
HoctH 4.3.2. 06cyxkeHa Ha 0ObeIHHEHHOM 3acefanuy Kadenp «DIeKTpoodopyaoBaHIe
H SIEKTPOTEXHOIOTHIY, K DHEProodecIeueHre i aBTOMATH3aIM| TEXHOIOTHICCKUX IIPO-
meccos» 21 mapta 2022r., mpotoxon Ne 7,
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3aBKadepoit «DNeKTPooOOpy0BaHIE

U 3JIeKTPOTEXHOIOI MM, _ )"{
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Beegenue

Hactosmas nporpamma pa3paboTaHa B COOTBETCTBUU C pabOYUMHU IpOrpaMMaMu
y4eOHBIX TUCHUIUINH «MeToIruKa SKCIIEPUMEHTAIbHBIX UCCIeI0BaHuiy, «MoaenupoBa-
HUE B arpoumHxeHepum», «HaydHble OCHOBBI SKCIUTyaTalldd 3JIEKTPOOOOPYIOBAHUS,
«IIpumenenne 31eKTpOHHO-MOHHOW TexHojorun B AIIK», «CoBpeMeHHbIE METO/bI
YIPaBIEHUS U 3aIIUTHI AJIEKTPOOOOpyIoBaHUsm», «CrennanbHble BUABI TEXHOJIOTHI B
AIIK», «IudpoBbie TEXHOJIOTUU B SHEPTETUKE arpONPOMBIIUIEHHOTO KOMIUIEKCa», «AB-
ToMaTu3alus TexHosorndeckux npoueccoB AITIK», «Bo300HOBIsIEMbIE HICTOUHUKH 3HEP-
MM B arpoONpPOMBIIUIEHHOM KOMIUIEKCe», «CucTtemMa 3HeprocOepexeHms CeIbCKOX03s1ii-
CTBEHHBIX [TOTpeOUTENEH Ha 0a3e BO30OHOBISEMBIX HCTOUHUKOB SHEPTUM», «ONTHUECKHE
AJIEKTPOTEXHOJIOTUHU B OnosHepreTuueckux cucremax AIIK», « Oxcrutyaranus cucrem aB-
TOMAaTHUYECKOTO YIIPABJICHUS ONTUYECKUMU 3eKTpoTexHonorusmu B AIIK», denepains-
HBIMU TOCYJapCTBEHHBIMH OOpa30BATEIbHBIMU CTaHJAPTAMHU BBICHIETO 0Opa30BaHUs
(YpoBEHb crienuaInucTa, MarucTpa).

Coaep:xkanue nporpamMmmbl

Teoperuyeckne 0CHOBBI JJIEKTPOTEXHUKHU

DnexTpuyecKkas dHeprusi, MOIHOCTh. 3akoHbl Kupxroda. [IpeobpazoBanus snex-
TPUYECKUX CXeM. MeToabl pacuera SJIEKTPUUECKUX Lernel. JIMHEeHbIe 3JIEKTPUUYECKHE
Lenu CUHycouaiabHoro toka. O0ume ceenenus. Tpexdasueie nenu. OOLIuMe CBEACHUS.
CUMMETpUYHBIN pexuM paboThl Tpexdas3Hoil 1enu. PacyeT HeCHMMETPUYHBIX PEKUMOB
TpexdazHbix 1enei. Bekropusie auarpammel Tpexdaszubix 1eneit. [lynscupyroiiee u Bpa-
IIAIOIIEecss MArHUTHOE ToJie. MeTo CUMMETPHUYHBIX cocTaBisromuXx. Pacuer tpexdas-
HBIX I[N METOJIOM CUMMETPUYHBIX COCTaBISOMUX. MeToa (ha3HbIx KoopauHaT. PacueT
HECUMMETPUYHBIX 1eTe MeToIoM (a3HbIX KoopAuHAT. [lepexoHbie mpolecchl B AJIeK-
TPUYECKUX IETISX.

TexHo/I0orHYecKre 0CHOBBI JJIEKTPOTEXHOJIOT Uil

DJIEKTPOTEXHOJOTHS KaK HayKa M 00J1aCTh TeXHUKHU. POJIb 3JIEKTPOTEXHOJOTUH B
CEJILCKOM XO03sIUCTBE. BUIBI JIEKTPOTEXHOJIOTHI M 00JIaCTU UX HCTOJb30BAHUS B CEJIb-
ckoM xo3siiicTBe. COBpEMEHHOE COCTOSTHUE U TeHJICHIIMU Pa3BUTHS. DHEPreTHUeCKuil Oa-
JIAHC CEJIbCKOTO X031 CcTBa. DiekTpodusndeckue hakTopsl. [I[pumeneHnne 3eKTpudecKux
T0JICH BHICOKOTO HAMPSDKEHUA. XapaKTEPUCTHKA M 00JIaCTh UCTIOJIb30BAHUS MOJIEH MOCTO-
STHHOT'O Y TIEPEMEHHOIO HAIPSLKEHUS MTPOMBIIUIIEHHONW 4acTOThl. KOPOHHBIN pa3ps U €ro
XapaKTepUCTHKA. 3apsKEHHBIE YACTUIIBI B SJIEKTPUUECKOM TOJIE, UX JIBUKEHUE. DIEKTPO-
CTaTUYECKOE, 3JIEKTPOKOPOHHOE U AUIIEKTPUUECKOE CENAPUPOBAHUE CEMSIH U IPYTUX Ma-
TEpUATIOB. DJIEKTPOAIPO30JIbHBIE U O30HHBIE TEXHOJIOTUU B )KUBOTHOBOJICTBE U pACTCHUE-
BO/ICTBE.

JIEKTPOTEXHOJIOTHH B CEJIbCKOM X03HiCTBE

OnexTpoaHblii HarpeB. OCOOEHHOCTH U 00JIaCTh IPUMEHEHUS. DIEKTPUUECKOE CO-
MTPOTUBJIEHUE MPOBOJHUKOB 2-TO poAa. DJIEKTPOIHBIE CUCTEMBI U UX MapaMeTpbl. Pacuer
ANEKTPOAHBIX CHCTEM HarpeBaresieii. KOCBEHHBIM 3JIEKTPOHArpeEB CONPOTUBIECHUEM.



DneKkTpuYeCcKre HarpeBaTeu CONPOTUBIICHUs. MaTepHabl JUIsl HarpeBaTeNIbHbBIX AJIEMEH-
ToB. O0IIasi METOAMKA pacueTa AIEKTPUUECKUX Harpesarteneil conporusieHus. Pacyer u
Bb100p TOHOB. OcobenHocTu npuMeHeHust HPpakpacHoro Harpesa. McTounuku u ycra-
HOBKH, UX BBIOOpP. DIIEKTPOAYroBOil HarpeB. CBOICTBA U XapaKTEPUCTUKU SJIEKTPUUECKON
OyTU. Y CTOWYMBOCTb TOpeHus Ayru. OCOOEHHOCTH AYTH NEPEMEHHOro Toka. [1na3MeHHo-
AyroBoi Harpes. Jlyrossie 11a3MoTpoHbl. MHAyKInOHHBIN HarpeB. O01acTh IPUMEHEHHUS.
OcHoBHbI€ (pH3HUYECKHE 3aKOHOMEPHOCTH UHAYKIIMOHHOTO HarpeBa. IHIyKTOpBI U MHITyK-
MOHHBIC HarpeBaTeny. PeKUMBI BBICOKOYAaCTOTHOIO Harpesa. Pacder mapaMeTpoB U BbI-
00p ycraHoBOK. PacueT nHAYKTOpOB. PacueTr MHIYKIIMOHHBIX HarpeBaTeine IpOMBIIIUICH-
HOMU 4acToThl. [{usnexkTpuueckuii HarpeB. OcoOEHHOCTH U 00J1aCTh IpUMeHeHHs. dusnue-
CKHE€ OCHOBBI IUAJIEKTPUYECKOr0 HarpeBa. PacueTr napameTpoB 1 BbIOOp YCTaHOBOK, OIIpe-
JeJieHue pa3MepoB pabouero kosjeHcatopa. HarpeB B anektpomarautHoMm nose BY u
CBUY ycraHoBoK. MICTOUHMKHM NUTaHUSI YCTAHOBOK MHAYKIIMOHHOI'O M JUAJIEKTPUYECKOrO
HarpeBa. Knaccugukaiuss MCTOYHUKOB NMUTAHUSA. Y CTAaHOBKH MHIYKIIMOHHOTO HarpeBa
MIPOMBINUIEHHON 4acTOThl. [IpeoOpa3zoBarenu TOKOB cpeHeN 4acToThl. JIJaMIioBbie reHe-
paTopsl TOKOB BBICOKOM YacTOTBl. Mar"eTpoHsl. DJIEKTPOHHO-JIy4EBOM M JIa3€PHBIN
HarpeB. Y CTPOMCTBO AIEKTPOHHOIYYEBBIX MYIIEK U YCTAHOBOK, IPUMEHEHUE B PEMOHT-
HOM IIPOM3BOJCTBE. JIa3epHbIil HarpeB, NPUHLIKAI YCTPOKUCTBA U pabOThI Ia30BOTO Jia3epa,
IIPUMEHEHUE B CEIBCKOXO35MCTBEHHOM IIPOU3BOJICTBE.

MeToabl U 3J1eKTPO0OOPYI0BAHUE YIEKTPU(PUKALINHE CETbCKOT0 X03AHCTBA

DIEKTPOMEXAHUYECKUE U MEXAHUYECKUE XAPAKTEPUCTUKHU JJIEKTPONPHUBOIOB IO-
CTOSIHHOTO TOKa M aCHHXPOHHBIX. CITIOCOOBI PEryIMpOBaHUsI CKOPOCTH ACHHXPOHHBIX JBU-
raTeyieil M JABUTaTeNield MOCTOSHHOTO TOKa. OCOOEHHOCTH IMyCKa dJEKTPOABUTATENEH OT
HMCTOYHUKOB COM3MEPUMOI MOIITHOCTH. AMIapaTtypa U aBTOMaTUYECKOE YIPABICHUE JIEK-
TponpuBOAaMU. AMNmaparypa KOMMYTAIIMH, 3alIUTHI U YIIPABJICHUS paOOTON IEKTPOIPU-
BO/JIA.

du3nyecKue OCHOBbI ONITHYECKUX U3iydeHuii (ON)

Bo3nukHoBenue u npeodpazoanre OU. KBanToBas u BoinHoBas npuposl OU. Hc-
TOYHUKH U3Ty4eHHsI. MOHOXPOMATUYECKHE U CIOKHBIE N3ITydeHUs. CIIEKTPBI N3ITyYEHUs],
CHEKTpaJibHasi MHTEHCUBHOCTb (TUIOTHOCTH) M3NyueHus. MHTerpanbHblii noTok. OTHOCH-
TeJIbHbIE CIIEKTpaibHble XapakTepucTuku. [Ipuemurnku OU. CniekTpaiibHble U UHTETPalb-
Hble KO3 (UIMEHTHI TOTJIOIEHUs, OTpaXkeHus, npomyckanus. [IpeodbpasoBanue OU B
apyrue Buibl 3Hepruu. [lonstue 06 aOCOMOTHON M OTHOCUTEIHHOW YYBCTBUTEIBHOCTU
npuemuukoB OW. Xapakrepusienpuemuuku OW: 6akTepun, KOKHBIN TTOKPOB, JTIOMHHO-
¢dopsl, T71a3 YeT0BeKa, 3eJICHBIN JTUCT pacTeHUs, (DOTOIIEMEHTHI U UX CHEKTpajbHbIC Xa-
paKkTepucTUKH. JIFOMUHECHEHIINSI, BUJIbI JIOMUHECLIEHIINH, 3aKOH CTOKCa JJIs JIIOMUHEC-
nennuu. [lonstue 06 sHepreTuueckoM U d3PhekTuBHBIX nMoTokax. [ToToku: GakTepuIu/I-
HBII, SpUTEMHBIN, CBETOBOM, (hutonoTok. Eanmnuiiel usmepenus 3¢(PeKTUBHBIX MTOTOKOB.
Pacnpenenenne notokoB OM. Pacnipenenenre noTokoB Ha MJIOCKOCTU U B ITPOCTPAHCTBE.
OcHOBHBIE OMpeeeHUs] CBETOTEXHUKU: TUIOTHOCTh M3JIyYE€HHs, CBETUMOCTb, 00JIy4YeH-
HOCTb, OCBEIIEHHOCTD, CHJIa U3IIy4eHUs, IpKOCTh. CBeTOTEXHUYECKUE n3Mepenus. Kiac-
cuukanus GoToIEMEHTOB: HECEIECKTUBHBIC, CEJIEKTUBHBIC C BHYTPeHHUM (HoTOdhPek-



TOM, (oTOANOABI, HOTOTPUOABI, (HOTOCOMPOTUBICHUSA. DIEKTPUUECKHE CXEMbI BKIIOYE-
Hus. 3MepeHue uHTerpaibHbIX, aKTUBHBIX U 3(()EeKTUBHBIX TOTOKOB. [Iprbops! ¢ Hece-
JEKTUBHBIM NpueMHUKoOM OW: mupomerpsl, akTUHOMETPHI, OomomeTpsl. [Ipubops ¢ ce-
JICKTUBHBIMH ()OTOIIEMEHTAMU: JIIOKCMETPHI, YHUMeTpsl, PUTOGOTOMETPHI, TO3UMETPHI,
UX KOHCTPYKIIUHU, JIEKTPUYECKHE U ONTUYECKUE CXEMBI U XapaKTEPUCTHKHU.

JJIEeKTPOCHAOKEHHEe

Cucrembl JIEKTPOCHAOKEHHS CEJIbCKOTO XO34MCTBA M UX PEKUMHBIE TTOKA3aTelu.
[IpoekTrpoBaHUE U SKCILTyaTalUs SJIEKTPUUECKUX CETEN CEIbCKOXO3SIIICTBEHHOTO Ha3HA-
yeHusi. MeToibl pacyeTa JIeKTPUUECKUX Harpy30K CelbCKUX norpeduteneid. Beidop morir-
HOCTH TpaHC(HOPMATOPHBIX MOJICTAHIIMN U ceueHuid mpoBo10B U kabeneit JIDII 10-110 kB
u 0,38 kB. MexaHnnueckuii pacyeT npoBoI0B. PacueT TOKOB KOPOTKOIO 3aMbIKaHUS U BbI-
00p BBICOKOBOJILTHOM ammapatypbl. O0mue cBeneHus o peseitHoin 3amure. [Tokazarenn
KaueCcTBa AJIEKTPOIHEPTUH, CIIOCOOBI U CpPeICTBA ypaBieHus uMmu. [lotepu sHepruu B cu-
cTeMax JJIeKTpocHaOkeHus. [IpuMeHeHne COBpPEMEHHBIX MaTEeMaTUYEeCKUX METOJIOB U
KOMIIBIOTEPHBIX TEXHOJIOTUH TPHU PEIICHUU 3a/lad ONTHUMAJIBHOTO JJIEKTPOCHAOXKEHUS
CEIBCKUX MOoTpeduTeneit nexkTposHepruu. [IpaBuna TEXHUYECKON AKCIUTyaTalluy U TeX-
HUKU O€30MacCHOCTH MpU 3KcIuTyaTanuu 3iekrpoyctaHoBok (IITD u IITH). IlpaBuna
ycTpoiicTBa 3eKTpoycTaHoBOK (I1V3). OcHoBHBIE MoNOKEHUS. METOABl U TEXHUYECKHE
CpelcTBa 00€CTIeUeHUS MIEKTPOOE30MACHOCTH JIIOJIEH U KUBOTHBIX OT MOPAXKEHUS DIICK-
TpUYECKUM TOKOM. OrmpeneneHne NoTepb SJHEPTUU B AIEKTPOYCTAHOBKAX U B AJIEKTpUYE-
ckux ceTsax. [lytu cHukenus noreps s3Hepruu. Pacuer TokoB K3 B IMEHOBaHHBIX €UHU-
11ax B LEMIX ¢ TpaHCHOpMATOPHBIMU CBA3sMU. [lepexoiHbie poIecchl B AJEKTPUYECKUX
ceTax npu BHe3anHOM K3 OT MCTOYHMKA HEOrPaHWYEHHON MOIIHOCTH C YYETOM TOKOB
MPEABAPUTEIIBHON HArpy3ku. MeToabl TEXHUKO-DKOHOMHYECKON OLIEHKHA CHUCTEM CEJlb-
CKOT'O AJICKTPOCHAOKEHHUS. 3aMbIKaHUS HA 3€MJIIO B CETSIX C M30JMPOBAHHOU HEHUTPAJIbIO.
CoBpeMeHHbBIE MAKCUMAJIBHBIE TOKOBBIE 3aUTHI B ceTax 0,38...35 kB. 3ammra anekrpu-
YECKUX CETEW OT IPO30BBIX MEpPEHANPsHKEHU. MOIeIMpOBaHUE AIEMEHTOB JJIEKTpUYE-
CKHX ceTel B (pa3HbIX KoopaAuHaTaX. Pe3epBHbIC HCTOYHUKH JIEKTPOCHAOKEHUS CEITBCKO-
X03MCTBEHHBIX MOTpeOuTENeH. AHAIN3 paOOThI TMHUMN DJIEKTPOIEpe1aun U TpaHcpopma-
TOPOB MO BEKTOPHBIM aAuarpammam. [IpuHuun padboTel GUILTPOB CAMMETPUYHBIX COCTAB-
msrommx @HHIT, ®HOII, ®HIIII. Ha3naueHue U cpencTBa CEKLIMOHUPOBAHUS JIIEKTPU-
yeckux ceteil. OThICKaHHE MECT MOBPEXKACHUN Ha JMHUAX AJeKTponepenaun. PeneitHas
3aIlliTa U aBTOMAaTU3AIUsl CUCTEM CEILCKOTo deKTpocHabkeHus. Haznauenue peneiiHomn
3aIIUTHI U TPeOOBAHUS, PEIBABIACMbIC K HEM. DIEKTPOMEXaHNYECKUE U TTOJTYTTPOBOTHU-
KOBBIE pesie. ICTOYHUKM ONepaTUBHOTO TOKa. MakcumanbHas TOKOBAs 3allliuTa Ha MOCTO-
STHHOM U IIEPEMEHHOM OIEepPaTUBHOM TOKe. TokoBbIe 0Tceuku. CorinacoBaHrue TOKOBBIX 3a-
UIUT JUIs1 JIMHUHM C ABYXCTOPOHHUM MMUTAHUEM.

DJIeKTPUYECKHEe MAIMHBI M JIEKTPONPUBOJ

[TpuHIun AecTBUs U yCTpOHCTBO Tpexda3Hbix TpaHchopmatopos. [IpuHuun nei-
CTBUS U YCTPOMCTBO ACUHXPOHHBIX U CUHXPOHHBIX MAIHUH NIEPEMEHHOI0 ToKa. [IpuHumn
NEUCTBUA U YCTPOMCTBO MAIlIMH MOCTOSHHOTO TOKa. COCOOBI peryanpoBaHusl YaCTOThI
BpAILICHUs aCUHXPOHHOI'O KOPOTKO3aMKHYTOI'O 3JIEKTpOABUraress. PerynupoBanue cko-



POCTH BpallleHus NIEKTPOnpuBo10B. OCHOBHBIE MOKA3aTEIU CUCTEM PETYIUPOBAHUS CKO-
pocTH (quana3oH, IIaBHOCTb, SKOHOMUYHOCTD U Jp.). CHCTEMBI peryJIMpyeMbIX JIEKTPO-
MIPUBOJIOB C ABUTATEISIMHU MOCTOSIHHOTO TOKA: U3MEHEHHEM HAIPSKEHHSI Ha SIKOpPE, pery-
JUPOBAHUEM MATrHUTHOTO MOTOKAa BO30YXKJIEHHUS U BKIIOYCHHUEM COMPOTHUBIICHUS B IIETIb
axopsi. Perynupyemslii aBToTpaHcGopMaTOp-BhIIPSIMUTENb-IBUTATEIb, TeHEPATOP-/IBHUTa-
tens (I'-]1), ynpasisemsiii mpeoOpazoBarensasuratens (YII-]1), Tupucropusiit mpeodbpa-
30BaTelb-BUTraTeNb, YACTOTHBIN MpeoOpazoBareb-aBuraTesb. OOpaTHbIE CBS3H M0 TOKY,
CKOPOCTHU U HarpsikeHuto. OrpaHudeHre KOOpANHAT. AHAIN3 MEXaHUYECKUX XapaKTepH-
CTUK 3aMKHYTBIX U PA30MKHYTBIX cUcTeM. PerynunpoBanue CKOPOCTH BpaIeHUs AJIEKTPO-
IPUBOJIOB C JABUTATENIIMHU IMEPEMEHHOIO TOKA: U3MEHEHUEM YMcCiia Tap MOJIICOB JBUTa-
TeJsl, UI3BMEHEHHEM HaNpsKEHMsI, YaCTOThI TOKA U HAIIPSKEHUS, BKIIFOUEHHEM PE3UCTOPOB
B 11e1b poTopa. CUCTEMBI PETYIMPOBAHUS CKOPOCTU C TUPUCTOPHBIM PETYISATOPOM Hampsi-
KEHHsI, aBTOTPaHC(HOPMATOPOM, C YACTOTHBIM PETYINPOBAHUEM.

IIpoekTHpOBaHMeE CUCTEMHOM JIeKTPUPUKAIUA TEXHOJOTHYECKUX MPOLIECCOB

OOmue TpeOOBaHMS K MPOEKTaM KOMIUIEKCHOW AJIEKTPU(PUKALMHA CETbCKOXO035M-
CTBEHHBIX Ipennpusatuil. Mcnoiap30BaHne B MPOEKTaX HOBEUIIMX JAOCTUKEHUSAX HAYKH,
MIPaKTUKH, IEPEIOBOr0 OMbITa, IHEProcOeperaromx TexHonoruii. Beibop nanbdomnee sxo-
HOMMYHBIX METOJIOB SHEProo0eCeUeHuUs CEIbCKOX03IUCTBEHHBIX MPEANPUATHI, OLIEHKA
ux 3¢ peKTUBHOCTH. VcT101p30BaHIE BTOPUYHBIX SJHEPIOPECYPCOB U BO30OHOBIISIEMBIX HC-
TOYHHMKOB HEPTUU. PalilmoHaIbHOE UCIIOJIB30BAHUE MIEKTPUUECKON U TEIIOBOM SHEPTHUH,
CBIPBSI, MAaTEPUAJIOB, TPYAOBBIX PECYPCOB, IUIOLIA/IEN, 3acTpauBaeMoi Tepputopun. Obdec-
nevyeHue TpeOoBaHMI 10 OXpaHe TPyAa U OXPaHE MPUPOJIBI.

IKCIIIyaTAlUS 3JIEKTPOOOOPY10BAHNS

dopmbl 00CITYXKUBaHUS 3JIEKTpooOopyAoBanus. CTPYKTypa JIEKTPOTEXHUUECKUX
CIy>k0, MaTepuaabHO TexHUYeckoe obOecrnieueHue. OOOCHOBaHUE AJIEKTPOTEXHUUECKOM
CITY>KOBbI, pa3paboTKa PEMOHTHOOOCITYKMUBAOIIEH 0a3bl. DKCILTyaTalys OTACIbHBIX BUIOB
AIEKTPOOOOPYAOBaHUS. JKCIUTyaTalMsl BO3AYIIHBIX U KaOenbHbIX JTUHUN. KomIiekc op-
raHU3aIlMOHHO-TEXHUYECKUX MEPOTIPUITHI TP SKCIUTyaTaIluU. DKCILTyaTallusl pacipeie-
JUTENBbHBIX YCTPOUCTB HU3KOTO HAMPSHKEHUS U MTyCKOPETyJIUPYIOIIEeH anmapatrypbl. JKcC-
IIyaTanus 3a3eMISIOMIMX yCTporcTB. KomIuieke opraHn3alilmOHHOTEXHUYECKUX MEPO-
MPUSATUHN TIPU IKCIUTyaTauu TpaHchopmatopoB. [leproandHOCTH TTPOBEACHHS MEPOIIPH-
STUW. DKCIUTyaTalysl 3JIEKTPOJIBUTaTeNIed Ha HaJIeKHOCTh. Y CIIOBUS SKCIUTyaTallud B
CEJIbCKOM XO34MCTBe. JluarHoctuka snekrpoasBuraresiei. [lepuoanyHOCTs TPOBEICHUS
TEXHUYECKUX MEPONPUATHIA. Bompock paiimoHansHOM SKCILTyaTauy 3JIeKTPOo0OOpy10Ba-
HUS, KOHTPOJIb 32 MOTPEOJICHUEM, CHUKEHHUE TIOTEPh DJICKTPOIHEPTUH.

IlepeyeHb NpuMeEpHbIX BOIIPOCOB

1. Coenunenue nmoTpeduTeNeil 3B8e310M U TPeyrobHUKOM. COOTHOIIIEHUE JIMHEH-
HBIX U (Da3HBIX TOKOB M HANIPSDKCHUH B CUMMETPHYHOM PEKHUME.

2. TlpuHnmun paGoThl aCHHXPOHHOW MAalIWHBI. 3aBUCUMOCTH ITYCKOBOTO W MaKCH-
MaJIbHOTO MOMEHTOB JIJISl aCHHXPOHHBIX JBUTATEIICH OT HANPSDKCHHS HAa €T0 3aKUMax.



3. Ilpuamun pabdotel cuwioBoro TpaHchopmaropa. [leperpy3ounas cmocoOHOCTH
TpaHcPOpMaTOPOB. Y CIOBHUS BKIIIOUEHUS TPaHC(HOPMATOPOB Ha MapaUIEIbHYIO PadoTy.

4. KoMrmeHcanus peakTUBHON MOIIHOCTH. BBIOOp MOIIHOCTH KOHJIEHCATOPHBIX Oa-
Tapeil y morpeduteneid. JKOHOMUYEeCKU# 3 (HEKT OT KOMIEHCAIIMA PEaKTUBHON MOIIIHO-
CTH.

5.  BpIOOp MyCKO3aIUTHBIX YCTPOUCTB U MUTAOIIUX ITPOBOIOB JJIsl ABUTATEINS C KO-
POTKO3aMKHYTBIM POTOPOM.

6. Onnodaszubie kopoTkue 3aMbikaHus B ceTsix 380 B (ompenenenue BeIMYUHBI TO-
KOB, MTOCJIEJICTBUSI, CPEACTBA OTKJIFOUCHHUS).

/. BrnusHue HeCMMMETpPUU HANpPsLKEHW Ha paboTy moTpeduTenei, cpeicTBa 3a-
IMIUTHI TOTPEOUTENCH OT HECUMMETPUU HAPSKEHUM.

8. MecTa ycTaHOBKH U MOAKIIOYEHUSI U3MEPUTEIBHBIX TPUOOPOB B DIIEKTPUUECKUX
CeTsIX, ONpeeNieHUe MOTPeOIIeMO SHEPTUH.

9. PerynupoBanue HampsHKEHHUS B JIEKTPUUECKHUX CETSIX Uy TOTPEOUTENEH.

10. Ilepeuucnuth u OOBICHUTH MACTIOPTHBIE JaHHBIE 3-(Pa3HOTO ACHHXPOHHOTO JICK-
TPOJBUTATENS C KOPOTKO3aMKHYTHIM poTOpoM. Kakne BeIHMUnHBI U KaK MOTYT OBITh BBI-
YUCJIEHBI IO TAHHBIM Nacnopra’?

11. Yro Takoe 3neKTpocTaTHYecKoe mosie. YTo Takoe moje KOpoHHOTro pazpsiaa? Yem
OHHU OTJIMYAIOTCS IPYT OT JApyra?

12. Meroasl pacuera noTepsb deKkTpodHepruu B ceTsix 0,38...35 kB.

13. IIpumenenue OBM muist onpenenenus mokasareiae KauecTBa 3JIEKTPOIHEPIUH.

14. Cucrema 351eKTpOCHAOKEHHS TOTPEOUTENIeH B CETLCKUX pailoHaXx.

15. 3amblkaHus Ha 3eMJIIO B CETSIX C M30JMPOBAHHON HEUTPAJIBIO.

16. 3ammTa SMEKTPUUYECKUX CETEH OT IPO30BBIX MEPEHANPSHKCHUI.

17. Tloka3arenu KayecTBa JJIEKTPOIHEPrHH. BiusHue OTKIOHEHWN M KoJieOaHUM
HANPSDKEHUS Ha PEKUMBI PA0OTHI DJIEKTPOIIPHUEMHHKOB.

18. PesepBHBIC HICTOYHHUKH AJIEKTPOCHAOKEHHSI CEIbCKOXO03SHCTBEHHBIX TOTpeOuTe-
JEeN.

19. IlsTunpoBoaHas cUCTeMa JJIEKTpOCHAaOkKeHHs moTrpedurteneii. Haznaduenwe u
MPUHIUI paOOThl YCTPOMUCTB 3aIUTHOTO OTKIIOUYEHUS.

20. MeTtoasl BEIOOpa KOMMYTAIIMOHHBIX U 3aIIUTHBIX YCTPOHCTB B ceTsix 0,38 ...35
kB.

21. Mertoasl BbIOOpa ceYeHUI POBOOB B DJIEKTPUUECKUX CETSX.

22. KOHCTpYKTHBHOE UCTIOJTHEHUE JIMHUM JIEKTPOTIepeIadH.

23. MexaHnueckue Harpy3KH, JEeHCTBYIONIME Ha MPOBO/IA BO3MYIIHBIX JTUHUI dJIEK-
TpoIepeaauH.

24. Bo0300HOBIIIEMbIE UCTOYHUKH DJIEKTPUUECKON YHEPTUH B CEITCKOM XO35HCTBE.

25. MeTo/1bl OBBIILIEHUS HAJIEAKHOCTH PabOTHI JEKTPUUECKUX CETEH.

26. CymecTByromue MeTobl anekTporexHosoruii B AIIK.

27. Texuonoruu M mapameTrpbl HHGPAKPACHON CYIIKH OUOJIOTHYECKOTO ChIPbS B
CEJIbCKOM XO3SIMCTBE.

28. Buabl OCBETUTENBHBIX YCTAHOBOK UX JJOCTOMHCTBA U HEAOCTATKH.

29. Tloka3zarenu HaIEKHOCTH IJIEKTPOOOOPYI0BAHUS.

30. JlumarHocTuka 31€KTpO0OOPYI0BaHUS, OCHOBHBIE MOHATHUS U OTIPEICICHUSI.

31. TexHOJOTUsS pEMOHTA ANEKTPUUECKUX MAIIHH.



32. TexHonorus peMoHTa TpaHCHOPMATOPOB.

33. MHcmbiTanue 3neKTpoABUraTeNIe Mmocie peMOoHTa.

34. VcnwiTanue >IeKTpoOOOpyAOBaHMS HA HAIC)KHOCTD.

35. I'pynmbl mokaszaTeneil KauecTBa M3TOTOBJICHHUS M PEMOHTA 3JIEKTPOOOOPYHAOBa-
HUSI.

Pexomenayemas iureparypa
OcHoBHas:

1. Byropun B.A., Hapsikos B.W., Momkun B.1.OHeprocoepexenne Teopust mpak-
tuka (MoHorpadus). Kypran: Uzmarenscto KI'Y, 2019 — 146 c.

2. Epomenko I'.I1., Konaparees H.I1.Okcrmnyaranus 351ekTpoodbopymoBanus. M.:
NH®A-M, 2014. 336 c.

3. bessybmeBa M. M. DIeKTpOTEXHOJOTUHN M DIEKTPOTEXHOJIOTHYCCKUE YCTa-
HoBKkH B AIIK [Dnekrponnsiit pecypc] / M.M. be3zybuera - Cankt-IletrepOypr: ®I'BOY
BIIO CIIOT'AY, 2012 - 244 c. - [locTyn k oJIHOMY TeKCTy ¢ caiita ObC YHuBepcurerckas
oubmmotexa online: http://biblioclub.ru/index.php?page=book&id=276787.

4.  CyBopuH A. B. DeKTpoTEeXHOJIOTHYECKHE YCTAHOBKH [ DIEKTPOHHBIN pecypc] /
A.B. CyBopun - Kpacnosipck: Cubupckuit enepanbusiii yausepcutet, 2011 - 376 c. -
Hoctym K monHOMy Tekcty ¢ caita OBC  VYHuBepcuTerckas OuOiImoTeka
online: http://biblioclub.ru/index.php?page=book&id=229391.

5. bapanos JI.A. CBeToTexHMKa U JIEKTPOTEXHOJOTUA: yued. mocob. /JI.A.bapa-
HOB, B.A.3axapos.- M.: KonocC, 2006.

6. KonaparenkoB H.U., bapanos JI.A., Canun JI.A., Autonu B.U. Dnexkrponpu-
BOJI U DJICKTPOOOOPY/IOBAHHE B CEIBCKOM XO3sIMCTBE. YueOHoe mocooue. YensOuHCK,
UrAy, 2005.

/. Banypun B. H. Dnexrpuueckue Mammubl [DaeKTpoHHBIA pecypce]| / Banypun
B.H. - Mocksa: Jlans", 2016 - Joctym k mnoiHomy Tekcty ¢ caiita ObC
Jlann:http://e.lanbook.com/books/element.php?pll_id=72974.

8. TI'pynroBuu H. B. MoHTax, Hanajka W KCIUTyaTalus 3JIEKTPOOOOPYIOBAHHUS
[DnexTponHbIi pecypc]: / I'pynroBuu H.B. - MockBa: HoBoe 3nanue, 2013 - Jloctym k
[IOJIHOMY TEKCTY c caiira OBC
Jlans: http://e.lanbook.com/books/element.php?pll id=43873.

9. Cexperapes 0. A. HageXHOCTb 2JIeKTpOCHAOKEHUS [ DIEeKTPOHHBIN pecypce] /
10.A. CekperapeB - HoBocubupck: HI'TY, 2010 - 105 c. - JlocTy K IMMOJTHOMY TEKCTY C
caiita 9BC YHuUBepcuTeTCKas oubnuoTeka
online: http://biblioclub.ru/index.php?page=book&id=228760.

10. Jlerun B. M. /Ilnarnoctuka v sKcIutyatamus 000pya0BaHus dJIEKTPUUECKUX Ce-
Tel. YuebHoe nmocobue [DnexkTpoHHslil pecypc]. 1 / B.M. JleBun - HoBocubupck: HI'TY,
2011 - 116 c. - Hoctyn k noiaHoMmy TekcTy ¢ caiita ObC YHuBepcuteTckas 6ubimoTexa
online: http://biblioclub.ru/index.php?page=book&id=228919.

11. TI'pynroBuuy H. B. MoHTax, Hanajka ¥ 3KCIUTyaTalus 3JIEKTPOOOOPYI0BaHUs
[DnexTponHsiit pecypc]: / I'pyntoBuu H.B. - MockBa: HoBoe 3nanue, 2013 - Jloctym k



https://spblib.ru/en/catalog?p_p_id=ru_spb_iac_esbo_portal_catalog_CatalogPortlet&p_p_lifecycle=0&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_mvcRenderCommandName=%2F&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_publicationType=BOOK&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_book-AUTHOR=%D0%95%D1%80%D0%BE%D1%88%D0%B5%D0%BD%D0%BA%D0%BE+%D0%93.%D0%9F.&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_book-full=1
https://spblib.ru/en/catalog?p_p_id=ru_spb_iac_esbo_portal_catalog_CatalogPortlet&p_p_lifecycle=0&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_mvcRenderCommandName=%2F&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_publicationType=BOOK&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_book-AUTHOR=%D0%9A%D0%BE%D0%BD%D0%B4%D1%80%D0%B0%D1%82%D1%8C%D0%B5%D0%B2+%D0%9D.%D0%9F.&_ru_spb_iac_esbo_portal_catalog_CatalogPortlet_book-full=1
http://biblioclub.ru/index.php?page=book&id=276787
http://biblioclub.ru/index.php?page=book&id=229391
http://e.lanbook.com/books/element.php?pl1_id=72974
http://e.lanbook.com/books/element.php?pl1_id=43873
http://biblioclub.ru/index.php?page=book&id=228760
http://biblioclub.ru/index.php?page=book&id=228919

MOJTHOMY TEKCTY c caiita OBC
Jlans: http://e.lanbook.com/books/element.php?pll_id=43873.

12. [aiineko B. A. Dkcrmyaramus 31eKTpo0OOpy10BaHUSI M YCTPONUCTB aBTOMATHKHU
[DnexTponnsIi pecypc]: / Jatineko B.A., 3abemno E.I1., ITpumenosa E.M. - Mocksa: Ho-
Boe 3Hanume, 2014 - Joctym k momHOMy Tekcty ¢ cadra @ OBC
Jlans: http://e.lanbook.com/books/element.php?pll id=49457.

13. MypasseB B. M. DnekTpuueckre MaluHbl [DIEKTPOHHBIN pecypc]: cOOpHUK
TecToBbIX 33724 / B.M. MypasbeB; M.C. Cannnep - Mocksa: AnsraupMI'ABT, 2010 - 40
c. - MHoctynm k mnomHomy Tekcty c cadta OBC VYHuBepcuterckas OubiInoTeka
online: http://biblioclub.ru/index.php?page=book&id=430513.

14. [Haiineko B. A. Dkcmmyaranus 31eKTpooOOpyI0BaHUS U YCTPOMCTB aBTOMATUKH
[DnexkTponnsii pecypc]: / Jatneko B.A., 3a6emno E.I1., Ilpumenosa E.M. - Mocksa: Ho-
Boe 3Hanme, 2014 - Joctym k mnomHOMy Tekcty ¢ cadta @ OBC
Jlans: http://e.lanbook.com/books/element.php?pll_id=49457.

15. KysHuenos A. HO. DaeKTponpuBOI U 3JIEKTPOOOOpYI0BaHNE [ DICKTPOHHBIHN pe-
cypc]. 1, PeryaupoBanue aCHHXpOHHOIO AJIEKTPONPHUBOA B celIbcKOM Xo3sicTBe / A.TO.
Kysnenos; I1.B. 3on0B - HoBocuOupck: HoBocuOUpckuii rocyJapCTBEHHBIN arpapHbIil
yHuBepcuteT, 2012 - 100 c. - Jloctyn k nmostHOMY TekcTy ¢ caita ObC YHuBepcurerckas
oubnmoteka online: http://biblioclub.ru/index.php?page=book&id=230473.

16. Bbyropun B.A. Dkcmutyaranusi 1 HaJIe)KHOCTb 3JIEKTPOOOOPYAOBAHUS: YueOHOE
nocobue. Yensbunck: UI'AY, 2009.

17. Cubuxun 1O. JI. HerpagunnonHble 1 BO30OHOBISIEMbIE MCTOYHUKH DHEPTUH
[DnekTponnsiit pecypc] / FO.JI. Cubukun; M.IO. Cubukun - M.|bepnun: Jlupekr-Memaua,
2014 - 229 c. - Jloctyn k noiaHoMy TekcTy ¢ caita ObC YHuBepcuterckas 6ubimoreka
online: http://biblioclub.ru/index.php?page=book&id=257750.

18. MlepsszoB C. K. Mcnonp3oBanne BO30OHOBISEMBIX HCTOUYHHKOB DHEPTHU B
CEJILCKOM XO03sIMCTBE [ DneKkTpoHHbIN pecypc]: yueoHoe nocodue / C. K. Ilepsszos, O. C.
[Tramkuna-I'upuna; UI'AA - Yensounck: UI'AA, 2013 - 280 c. - JocTyn U3 JOKAIHHOM
ceru: http://192.168.0.1:8080/localdocs/tvgs/12.pdf.

19. IOngma M. A. TokoBas 3amuTa 3JIGKTPOYCTAaHOBOK [DIIEKTPOHHBIA pecypc]:
yue0. nmocooue / M. A. FOuaun - Mocksa: Jlanb, 2011 - 288 c. - JlocTyn K NOJIHOMY TEKCTY
¢ caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=1802.

20. Jlemuuckas T.b., HaymoB W.B. DnexTpocHabkeHHE CENbCKOTO XO3iCTBA. —
M.: KomocC, 2008. — 655c.

21. Umbun FO.II. DnekTpocHaOXEHHE CEIbCKOTO XO35SHCTBAa (CeTeBas 4YacTh)
[Tekcr]: yue6. mocobue / FO.I1. Unpun, C.K. HleprsazoB. — Yensbunck: UI'AA, 2011. —
175c.

22. ®ypcenko C. H. ABTomMaTH3anus TEXHOJIOTHUECKUX MPOIIECCOB [ DIEKTPOHHBIH
pecypc] / @ypcenko C.H., Sxyb6orckas E.C., Bonkosa E.C. - MockBa: HoBoe 3Hanme,
2014 - Hoctyn K MTOJTHOMY TEKCTY c cairTa 2bC
Jlans: http://e.lanbook.com/books/element.php?pll _id=64774.

23. Jemupusin K.C., Heitman JI.P., KopoBkun H.B. Teopernueckne oCHOBBI 3JIeK-
TPOTEXHUKH. YUeOHUK /it By30B. 5-¢ uzn. T.1-2.CII6.: ITutep, 2009.

24. KosuHckuit B.A. DnekTpudeckoe ocBelleHue 1 ooydeHue. - M.: Arponpomus-
mat, 1991.



http://e.lanbook.com/books/element.php?pl1_id=43873
http://e.lanbook.com/books/element.php?pl1_id=49457
http://biblioclub.ru/index.php?page=book&id=430513
http://e.lanbook.com/books/element.php?pl1_id=49457
http://biblioclub.ru/index.php?page=book&id=230473
http://biblioclub.ru/index.php?page=book&id=257750
http://192.168.0.1:8080/localdocs/tvgs/12.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1802
http://e.lanbook.com/books/element.php?pl1_id=64774

25. bonoros A.B., lllenens I'.A. DneKTpOoTEXHOIOTHUECKHE YCTAHOBKH: Yuel. AJis
BY30B. - M.: Briciias mkona, 1988.

26. bacor A.M., lllamoBanoB A.T., KoxeBarnkoB C.A. OCHOBBI JIEKTPONIPHUBOA U
aBTOMAaTUYECKOE YIPABJICHUE 3JIEKTPOIPUBOOM B CeNbCKOM X03sicTBe. M.: Konoc, 1972.
- 344 c.

27. DJNEeKTPUYECKUE CHUCTEMBI. DJIEKTPUYECKHE CEeTH: Y4eO. NI 3JIEKTPOIHEPT.
crett. By30B / Ilox pen. B.A. Benukosa, B.A. CtpoeBa. - 2-¢ uza., nepepad. u jgom. - M.:
Brrcmr. mk., 1998. - 511 c.

28. IllepsszoB C. K. Mcnonb3oBaHue BO30OHOBISIEMBIX HMCTOYHHUKOB SHEPIUH B
CEJIbCKOM XO3sTCTBE [DNeKTpoHHbIH pecypce]: yuedHnoe nocobue / C. K. Illepsszos, O. C.
[Ttamkuna-I'upuna; UI'AA - Yensounck: UI'AA, 2013 - 280 c. - JocTyn U3 JOKAIBHOM
ceru: http://192.168.0.1:8080/localdocs/tvgs/12.pdf.

29. Kpyrnos I'.A., byarakosa P.1., Kpyrnosa E.C. Tennotexnuka: yueOHOE MOCO-
oue. — CIIO.: m31. «Jlaanp», 2010 — 208 c.

JlomogHuTENbHA:

1. IammoB A. b. OCHOBBI CBETOTEXHHUKH [DNeKTpoHHBIN pecypc] / A.b. Illammos
- Mockaa: Jloroc, 2011 - 256 c. - Jloctyn K nostHOMY TekcTy ¢ canta ObC YHuBepcurer-
ckas Oubnmmoreka online: http://biblioclub.ru/index.php?page=book&id=119439.

2. Kysnenos A. FO. DnexTpornpuBoj U 3JeKTpoo0opy0BaHuE [ DJIEKTPOHHBIN pe-
cypc]. 1, PerynupoBanue acCHHXpOHHOTO 3JIEKTPONPHUBOJIA B CeIbCKOM X03siicTBe / A.TO.
Kysnenos; I1.B. 3onoB - HoBocubupck: HoBocubupckuii rocy1apcTBEHHBIN arpapHbIit
yHuBepcuret, 2012 - 100 c. - Joctyn k nostHOMY TeKcTy ¢ caiita ObC YHuBepcurerckas
onbmmoreka online: http://biblioclub.ru/index.php?page=book&id=230473.

3. XKwusomucues E. H., Kocurua O. A. DIEKTPOTEXHOJIOTHS U IJICKTPUUIECKOE
ocHaienue. M.: Arponpomusaar, 1990 r., 303 c.

4. Kosunckuii B. A. Dnektpuueckoe ocBelieHrne u odayuenue. M.: Arponpomus-
nat, 1991 r., 239 c.

5.  ChpaBoYHHMK WHXEHEPA-dJEKTPUKA CEIbCKOXO35MCTBEHHOIO MPOU3BOACTBA.
M.: Uudopmarrex, 1999 r., 529 c.

6. ®omenkos A. I1. DneKTponpUBOI CENHCKOXO3THCTBEHHBIX MAIIIUH U MTOTOYHBIX
mmaui. M.: Konoc, 1987 r.

7. Epomenko I'.I1., Mensenko F0.A., TapanoB M.A. DkcrutyaTaiiusi SHEproooopy-
JIOBaHUsI CEJIbCKOXO035MCTBEHHBIX Npeanpusatuii: PoctoB-Ha-Jony, OOO «Teppay; HIIK
«Tedei», 2001.

8. IlsacromnoB A.A., Epomenko I'.Il. DkcruryaTtarus 31ekTpoobopyoBanus: M.:
Arponpomuzaart, 1990.

9. IlactomoB A.A. u np. [IpakTHKyM 110 MOHTaXy, SKCILTyaTalliy U PEMOHTY DJICK-
TpoobopyaoBanus. — M.: Kosoc, 1976.

10. Cucrema naaHoOBO-NPEAYNPETUTENHLHOTO PEMOHTA U TEXHUYECKOr0 00CTy>K1Ba-
HUSI DJIEKTPOOOOPYIOBAHUS CEIIBCKOXO3SMCTBEHHBIX TpeAnpusaTuii. — M.: ArpomnpomMus-
nart, 1987.

11. bynzko N.A., Jlemuuckas T.b., Cykmanos B.W. DnekTpocHabxeHne ceabCKOro
xo3gicTBa. — M.: Komnoc, 2000 — 536 c.

10


http://192.168.0.1:8080/localdocs/tvgs/12.pdf
http://biblioclub.ru/index.php?page=book&id=119439
http://biblioclub.ru/index.php?page=book&id=230473

12. Cammun JLLA., Hleposzor C.K., [Itamkuna-I'upuna O.C., Unbun FO.I1. DHepro-
CHAOXKEHHE CEIIbCKOXO3SIMCTBEHHBIX MOTPEOUTENEH C UCIIONH30BAHUEM BO300OHOBIISIEMBIX
nctouHukoB. Yensounack, YUI'AY, 2000. — 194 c.

13. bespyxkux ILIIL., Apoy3oB FO./l. u np. Pecypcsl u 3hpexkTHBHOCTD UCIIOIb30BA-
HUS BO30OHOBIJISIEMBIX MCTOYHHUKOB 3Hepruu B Poccun — CI16: Hayka, 2002. — 254 c.

14, DnexTpuuecKkue CUCTEMbI U CETHU B IPUMEPAX U UIUTIOCTpalusax: Yueb. mocodue
st anekTposnepr. cren. / B.B. Exxos, I'.K. 3apyackuii, 3.H. 3yeB u np. — M.: Brici.
mK., 1999. — 352 c.

15. AmepxanoB P.A. OnTumMuzaius cenbCKoX03iMCTBEHHBIX SHEPTETHUECKUX yCTa-
HOBOK C HCIIOJIb30BaHHWEM BO300HOBIsIEMBbIX BU0B dHEprun. — M.: Konocce, 2003. — 542c.

16. bynzko N.A., Jleun M.C. DnexkTpocHabkeHUEe CEeIbCKOX035UCTBEHHBIX MOTpPE-
OuTesel U HaceJIeHHBIX MYHKTOB. — M.: Arponpomusaat, 1985 — 320c.

17.  Honrux ILIL., Kyarc S.A., Ilyrnenox H.B. DHeprocoeperarommue 31eKTpOHHBIE
ITyCKOPETYJIUPYIOUIUE alllapaThl AJIs 00TyYaTeNbHbIX yCTaHOBOK Teruull / KpacHosp. roc.
arpap. yH-T. - Kpacnosipck, 2003. - 116 c.

18. Aiizen6epr HO.b. OcHOBBI KOHCTpYHpPOBaHHS CBETOBBIX MPHOOPOB: Yuel. mo-
c00. 117151 BY30B. - M.: DHeproaromusaart, 1996. - 704 c.

19. DOmnexrporexnonorus / A.M. bacos u ap. - M.: Arponpomuzaar, 1985.

20. BoponoB A.M. TeopeTuueckue oCHOBBI TeIUIOTeXHUKU. M.: 1995. — 344c.

21. Camun JLA., UlepsbsazoB C.K., [ltamkuna-I'upuna O.C., Unbun FO.11. DHepro-
CHA0XKEHHE CENIbCKOXO03AMCTBEHHBIX MOTPEOUTENCH 1 UCTIOIH30BAHUEM BO30OHOBIISIEMBIX
ucrounukoB. Yemsounck. 2000. — 206 c.

22. COOpHUK 3aJlay MO TeXHUYeCKoW TepmoauHamuke. PabunoBuu O.M.. — M.:
«MammmHocTtpoenue», 1969. 376 c.

23. JparanoB b.X. u ap. TennorexHuka u MpUMEHEHUE TETUIOTHI B CETLCKOM XO035TH-
ctBe. — M.: Arponpomusgart, 1986. — 288 c.

KpnTepm/I BBICTABJICHHUA OLICHOK HA BCTYIIMTCJIbHOM UCIIBITAHUMU
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«O1aHO» («5») — MOCTYMAIOIINKA TTyOOKO | MOJTHO BJIAJICET COIepKaHUEM MaTe-
pHuaJia ¥ IOHATUNHBIM aIlllapaToM; YMEET CBA3BIBATH TEOPHUIO C MPAKTUKON, HILTIOCTPUPO-
BaTh MpUMepaMu, (pakTaMu; OCYILIECTBIISIET MEKIIPEIMETHBIE CBSI3U, BBIBOJIbI; JIOTMYHO,
YEeTKO U SICHO M3JIaraeT OTBEThl Ha MOCTaBJICHHbIE BOMPOCHI; yMEET 00OCHOBBIBATH CBOU
CYXACHHS ¥ TPO(HEeCCHOHATBHO-TMYHOCTHYIO MO3UIIMIO MO BOnpocy. OTBET HOCUT caMo-
CTOSATEJILHBIN XapaKTep.

«Xopomoy («4») — OTBET NOCTYIAOIIET0 COOTBETCTBYET YKA3aHHBIM BBIILIE KPUTE-
pusiM, HO B COJEPKAHHUM HMMEIOT MECTO OTIEJIbHbIE HETOYHOCTH (HECYLIECTBEHHBIE
OIIMOKH) MPU U3TO0KEHUU TEOPETUUECKOTO U MpaKTUYeCKoro Mmarepuana. OTBeT oTiauva-
€TCSl MEHbLIEH 00CTOATENBHOCTBIO, IITyOMHOM, 000CHOBAHHOCTBHIO U MOJTHOTOM.

«Y IOBJIETBOPUTEIILHOY («3%») — MOCTYMAOMIIMK 00IaaeT 3HaHUEM U TTIOHUMaHUEM
OCHOBHBIX MOJIO)KEHUM MaTepuaia, HO U3JIaraeT e€ro HEroJHO, HEeMoCIeI0BaTeNbHO, J10-
MyCKaeT HETOYHOCTHU U CYIIECTBEHHBIEC OMMOKHU B ONPEIEIICHUN TIOHATHH, (POpPMYITHpPOBKE
NoJIo’keHUH. B oTBeTe He omMpaeTcss HA OCHOBHBIE MOJIOKEHUS; HE TIPUMEHSIET YMEHUS,
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HABBIKH TEOPETHUUECKUE 3HAHUS ISl OOBSICHEHUS SMIUPUIECKUX (PAKTOB U SBJICHUH, HE
000CHOBBIBAET CBOU CYXKJICHUS, UMEET MECTO HAPYIICHHUE JIOTUKH U3JI0KEHUs. B 11emom
OTBET OTJINYAETCSI HU3KUM YPOBHEM CAMOCTOSITETLHOCTH, HE COJIEPKUT COOCTBEHHOM MPO-
(beccuoHambHO-TUYHOCTHOMN TO3HIIHH.

«HeynoBieTBopUTENIbHO» («2») — MOCTYNAIOIIMI HUMEET pa3po3HEHHbIEC, OEcCH-
CTEMHBIE 3HAHMS; HE YMEET BBIICIISATH IIaBHOE U BTOPOCTENEHHOE. B 0TBETE NomycKkaroTcs
OIIMOKH B OMpECNICHUN MOHATHIA, (POPMYITHPOBKE TEOPETUUECKUX MOJIOKEHUM, UCKaXKa-
IOIIAE UX CMBICI; HE OPUEHTUPYETCS B HOPMATUBHO-KOHLENITYaJIbHBIX, IPOTPAMMHO-ME-
TOAMYECKUX, UCCIEAOBATEIIbCKUX MaTepuaiax, OeCopsI0YHO U HEYBEPEHHO H3JIaraeT
MaTepuall; HE YMEET COCIMHATh TEOPETUUECKHE MOJIOKEHUS C MPAKTUKOMN; HE YMEET MpHU-
MEHSTb 3HaHUA JJ11 O0OBSICHEHUS YMITUPUUECKUX (PaKTOB, HE yCTAaHABIMBAET MEXIIPEIMET-
HBIE CBA3U.
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