[lepcnekTuBbLI Ppa3BUTUA U
Mcnonb30BaHUA
3JIeKTPOIHEepPreTuku B
COBpPEMEHHOM MUupe

[MpoekTHaga paboTa yyawerocsa 11 knacca MOY Bsasosckou
cpeaHen obLleobpasoBaTenbHON LLKOSIbI

ByrynbmuHckoro pavoHa PT
Canuxosa ®aunns.
Pykosoautensb KycanHosa 3.T.,
yuntenb pusnkn 1 kBanndmkaymMoHHON KaTeEropuu.
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KpaTkaa aHHOoTauua NpoeKkTa

PaboTta nocBsiLleHa NCTOPUU OTKPbITUSA
3NeKTpuyecTBa U U3YYEHUIO 3ITOro NPUPOAHOro
ABJIEHUSA, NPUMEHEHMIO ero B pa3sfinyHbIX obrnacrax
COBPEMEHHOM XXU3HM.

XXu3Hb coBpeMeHHOro 4YenoBeka Hembicinma 6e3
noBceAHEBHOro UCMNOSIb30BaHUA 3NIeKTPUYeCcTBa.
Kpome Toro, B pamkax 4aHHOro NnpoeKkTa coopaHbl
KpaTKkue pacckasbl 00 y4YeHbIX, NOCBATUBLLUUX CBOHO
XXU3Hb UCCefO0BaHUIO 3TOro NPUPOAHOro sIBNeHUs

Oco60 BblaeneHa TemMma Ucnosib3o0BaHUA
3NeKTpu4yecTBa B CENIbCKOM XO35IMCTBE U
nepcrneKkTuBax pa3sBUTUA ankTepHaTUBHOMN
3HEepPreTUkKMu.




Y4yeHble, BHecLuune BKag B
3NEKTPOTEXHUKY.

1745 M. MyLweH6byk
CosgaHne nepBoro
9NEeKTPUYECKOro
KOHOeHcaTopa
(nengeHckasa baHka)

1600 VY. 'un6epTt
3anoXxeHobl
OCHOBbI 31EKTPO-
N MarHUTOCTaTUKU

JNynp)xu NanbBaHU

(1737-1798) AHape Mapu

- UTANbSIHCKUA (DU3UNK U AmMnep (1775-1836) -
cu3nonor, oanH u3 " : bpaHLy3ckuin pusmk,

OCHOBOMOJIOXXHUKOB MaTeEMATUK U XMMUK,

yyeHus o6
3/1eKTPUYECTBE, ero
OnbITbl C "YKNBOTHbIM"
3/1eKTPUYECTBOM

YSIEH MHOIMUX
aKagemMui Hayk. AMnep
BrepBbIe YKa3an Ha
TECHYIO B3aMMOCBS3b

NOJIOXKUN Ha4al10 Mexay
HOBOMY Hay4HOMY SNNEKTPUYHECKUMU U
HanpaB1EHUIO - MarHMTHbIMU

3/1eKTPOPU3NOIOrUMN. MpoLieccamm



1747 K. Honne
N306peTeHmne
anekTpockona

AnekcaHap BonbTa
(1745-1827) -
UTANbSHCKUI HU3UK,
XMMUK, U uraunonor,
n3obpetartesb
MCTOYHMKA
MOCTOSIHHOIO

SNIEKTPUYHECKOIro TOKa.

LWapnab OrrocteH KynoH
(1736-1806) -
bpaHuy3cknn pusnk

M BOEHHbIA MHXEHEp, YNEeH
Mapwxckon AkageMum
Hayk.

PaboTbl OTHOCATCS K
3/1EKTPUYECTBY,
MarHeTn3My, NpuKIagHon
MEXaHWKe.

Feopr CumoH OM
(1787-1854) - HemeLKuI
pu3unk,

YsieH-KOpPECNOHAEHT
BepnvHckon AH.
DKCNepMMeHTaNbHO OTKPbIN B
1826 0CHOBHOW 3aKOH
3M1IEKTPUYECKON Lenu,
CBSI3bIBalOWMIA Mexay cobow
CUNY TOKa, HanpspKeHne un
conpoTuefeHue. Been noHaTus
3NEKTPOABMXYLLEN CUIbI",
nageHns HanpsxkeHus", u
"nposoanMocTn”. BbINOAHW
(1830) nepsble n3MepeHus 3.4.
C. UICTOYHMKA TOKa.




Dxoced NeHpmn
(1797-1878) -
aMEPUKAHCKMIN (PU3MK.
OTtkpbin B 1831 npuHumn
3NEKTPOMarH1T-HOM
MHAYKUUK. MocTtpoun
KTPUYECKUA ABUraTeNb
, 06Hapy>xwun (1832)
CaMOUHAYKLNN.

Bbopuc CemeHoBMY
Alko6m (1801-1874) -
PYCCKUIN pU3nK 1
3NEKTPOTEXHUK, YNEH
MeTepbyprckon
Akagemuun Hayk.
N306pen B 1834
3NEeKTpoABUraTesb C
BpaLlatowmnmcs pabo-
YMM BasioM, OTKPbIN
SIBIEHNE BO3HUKHOBE-
Hus obpaTHOM 3. A. C.

1845 . Kupxrod
OTKpbITHE
3aKOHOMepHOoCTeN
B pacnpegerneHuu
3NEeKTPUYECKOro
TOKa
B pa3BeTBIIEHHOMN
Lenu




1860 [Ix. Makceenn
Co3paHne Teopun
3/IEKTPOMArHUTHOro
nons

FeHpux Pyponod lepy
(1857-1894) - HeMeLKnIA .
un3mk. OCHOBHbIE paboThI
OTHOCATCS K 3/1IEKTPOANHA-
MUKe, OAHMM M3 OCHOBOMO-

eTcs. PaspaboTtan Teopuio
OTKpbITOro BUbpaTopa,
N37Ty4atoLLEro 3/1eKTpoMar-
HUTHbIE BOJSIHbI B NPOCTPaH-
CTBe.

Tomac AnBa ANUCOH
(1847-1931) — amepukaHckwii
n3obpetatens. N306pen namny
HakanueaHus u ¢oHorpad,
pa3paboTan cMCTeMy OCBeLLEHMS,
CKOHCTPYMpOBan NaTpoH M LLOKOSb C
pe3bboK, NpeaoXxpaHnNTENb,
3/1EKTPOCYETUMK, MOBOPOTHbIN
BbIK/tOuaTesNb, MeradoH 1 T 4. Been
B MPaKTMKY NapansenbHoe
BK/IKOYEHME NlaMn, NOCTPOWSI
CBEPXMOLLHbIE B T€ BpEMEHA
3/1eKTpOreHepaTopbl 1 3anyCcTuna B
akcnayataumio B 1881 nepsyto
TEMNIOBYIO 3/1EKTPOCTAHLMIO.

Mawkn ®apageu
(1791-1867) - aHrNMMCKuUiA
pun3mk. B 1831 oTKpbIN
SIBNIEHNE 3N1EKTPOMArHUTHOM
MHAYKUUKN, n3obpen
BonbTameTp. O4HUM U3
Ba)KHEMLLNX OTKPbITUI
Qapages aBnseTcs
BBEAEHUS NMOHATUS NONS U
co3aaHune yyeHuns ob
3NEeKTPOMArHMTHOM More.




MCTOpI/IFI OTKPbITUA INTEKTPUHECKOTO
TOKa

OTKpbITUE INEKTPUYECKUX SAB/IEHNN NIereHaa NpUnucbIBaeT MyapenLLIEMY U3 MbIC
Ppeumn ®anecy, xuBleMy 6onee AByX ThiCAUeNeTnn Halaa. Eule B Te BpeMeHa B OKPECTHOCTSX
[ApeBHerpeyeckoro ropoga MarHesus noan Haxoannun Ha 6epery Mops KaMeLlkuy, NpuTsarneasLune
Nnerkue xenesHble npegMeTobl. 10 UMeHW 3Toro ropoda nx Hassanu MarHntamm (OTTyAa NPULLISIO K
HaM CNoBO MarHuT). danec xe Haxoaun v Apyrue, He MeHee TaNHCTBEHHbIE KaMELLKN K TOMY Xe
KpacuBble U Nerkue. 3Tu NpusneKaTesbHble Aapbl MOPSA HE NPUTArMBaIU, Kak MarHuUThl, XKene3HbIX
npeaMeToB, HO 0b6nagany He MeHee No6OMbITHLIM CBOMCTBOM: €C/IU UX HAaTUPaAX LUEPCTSHOM
TPSNOYKON, TO K HAM MPUANNANK MYLWNHKK, NIEFKME KYCOYKN AEPEBA, TPaBbl. Takne KaMeLKy,
BblOpacbIBaeMbIE NPUIMBaMU U BOSTHAMN MOPEN, Mbl CEMYAC Ha3blBaeM SIHTapeM. [IpeBHME Xe
rPEKN stHTapb Ha3blBanu 31eKTpoHoM. OTctoaa u 06pa3oBanochb CI0BO SM1EKTPUYECTBO.

Ho Hu [peBHME rpekun, H1 ApYrue MbICIUTENN U GUNOCOdbl Ha NPOTSXKEHNN MHOTUX CTONIETUA HE
MO/ 06BSACHUTbL 3TO CBOMCTBO SiIHTaps U ctekna. B XVII Beke HeMeukoMy ydeHoMy OTTO 'epuke
yAanocCb CO34aTh 3MIEKTPUYECKYIO MaLUMHY, U3BNEKABLUYIO U3 HAaTUMPAEMOro Lwapa OT/IMTOro 13
cepbl, 3HAYMUTENbHbIE UCKPbI, YKOJIbl KOTOPbIX MOrn 6bITh Aaxke 6onesHeHHbIMU. OAHAKO pa3ragka
TalH "3NEeKTPUYECKON XNAKOCTU", Kak B TO BPEMSI Ha3blBaIN 3TO 3/IEKTPUYECKOE AB/IEHUE, HE bbina
Toraa HavaeHa. B cepeanHe XVII B. B Fonnanann, B JIEMAEHCKOM YHUBEPCUTETE, YYEHbIE NOA
PYKOBOACTBOM HaLwM cnocob HakoneHns 3MeKTpUYecKux 3apsaos.
TakMM HaKoMUTENIEM 3NEKTpUYECTBa bbina s1ergeHckas baHka (No Ha3BaHUIO YHUBEPCUTETA) -
CTEK/NSAHHBIN COCYA, CTEHKN KOTOPOrO CHapPY>XM U U3HYTPU OKTEEHBI CBMHLIOBON (PONBIroMn.



JlempeHckas 6aHka, noakntodeHHas obknaakaMm K 3/1EKTPUYECKON MalUMHE, MOrna
HaKananBaTb N AOJITO COXPAHSATb 3HAYUTENIbHOE KONMMYECTBO a/1eKTpuyecTea. Ecnn ee
obKNaaKkn coeanHsanM OTPE3KOM TOICTON NPOBOJIOKM, TO B MECTE 3aMblKaHUS
NpOCKaKmMBana cuabHas UCKPa, U HAaKOMEHHbIW 3N1EKTPUYECKMI 3apsd MITHOBEHHO
ncuyesan. Ecnu xe obknaakun 3apsXkKeHHOro npubopa coeanHaNmM TOHKOW NMPOBOSIOKON,
OHa bbICTPO HarpeBasnacb, BCMbIXMBasna v niaasunack, T.e. neperopana, Kak Mbl 4acTo
roBOpuM cenyac. BbiBoa Mor 6biTb 0AMH: NO NPOBOIOKE TEYET NEKTPUYECKMMI TOK,
MCTOYHMKOM KOTOPOroO SIBMSIETCS 3MEKTPUYECKN 3apsikeHHas nenaeHckas 6aHka. Cenvac
noao6bHble NpUbOopPLI Mbl HA3bIBAEM 3/IEKTPUYECKMMIN KOHAEHCATOpaMu (CnoBo
KOHAEHCaTop 03HAYaEeT CryCTUTE/b), @ UX HE COeAMHSAIOLLMECS Mexay cobon NOI0CKM
donbru - obknagkaMu KOHAEHCATOPOB.

bonee coBepLUEHHbIN, a rMAaBHOE NOYTU HENPEPBLIBHLIN MCTOYHUK I1IEKTPUYECKOrO TOKA
n3o6pen B koHuUe XVIII B. utanbaHckmn pusmnk Anekcadap Bonsra. Mexay Hebonbwmnmm
ANCKaMKN 13 Meaun N LUMHKA OH NMOoMeLLasT CYKOHKY, CMOYEHHYIO pacTBOPOM KUCNOTI

[Moka npokniaaka Bna)Has, OJIUT XMMUYecKas
peaKkLus, co3aarollas B NpoBOAH , CNabbli
3M1EeKTpUYecknin Tok. CoeanmHas napbl AMCKOB B baTapeto, MOXHO 6bi/10 Mony4YaTb
y>Xe 3HAUUTESbHbIN 3NEKTpUYECKMI ToK. Takme 6aTapen Ha3biBanu BO/IbTOBLIMU
cTo/16amy. OHU-TO W MOJNOXWIIM HAYaN0 NIEKTPOTEXHUKE.



Nonyuenne @EIJ@HTB llJGdC*TJ_J&l_l
B COBDEeMEeHHbIX JCNoR

ANMEKTPOCTAHLUMUA, anekTpuyeckas
CTaHUMS, COBOKYMHOCTb YCTaHOBOK,
obopyanoBaHus 1 annapaTypbl,
NCMOSIb3yEeMbIX HenocpeACTBew
NPOM3BOACTBA ANEKTPUYECKON SHEPTUMN,
Takke Heobxoanmble Ansa 3TOro
COOPY>XEHUS 1 3AaHNSA, PacronoXeHHbIe P
Ha onpeaenéHHon TeppuTopun. B .
3aBNCUMOCTU OT UCTOYHUKA SHEPTUM Al i,
pasnuyarT mersosbie rieKmpocmaHyuu,
audpoariekmpuyeckue cmaHyuu,
2udpoakKymyrnupyrouwue :
arleKmpocmaHyuu, amoMHble
afleKmpocmaHyuu, a Takke rnpusiueHkle

areKmpocmaHuyuu, 8empo3s1eKmpo- 7 /A
cmaHuu comepmMuyecKkue 57 (i A

1.0 2V aVWa Vo

ldy A - - Ja‘.




HoBble 3Heproo6sioku
AJ3C

9HeprobrnoKoB € KOPNyCHbIMU peakTopamu (C
BOAOW Mo AaBfEHNEM) HAYMHAETCS B 3TOM
aecatuneTmn. lNepebiMn U3 HAX CTaHYT BIOKK
BB3P-640, KOHCTPYKUUSA 1 NapaMeTpbl
KOTOPbIX YYNTbIBAKOT OTEYECTBEHHbIN U
MUPOBOW OMbIT, a TaKkke Brnoku ¢
yCOBEPLLUEHCTBOBAHHBIM PEAKTOPOM
BB3P-1000 ¢ cywecTBEHHO MOBbILLIEHHbIMM
nokasaTtensamm 6esonacHocTn. [0NoBHbIE
3Heprobrokn BBOP-640 pasmewiatotca Ha
nnowagkax r. CocHoBbIn Bop JleHnHrpaackou
obnactn n Konbckon ASC, a Ha b6ase
E\ggP-WOO - Ha nnowaake HoBOBOPOHEXCKOWN

Pa3spaboTaH Takke NpOeKT KOpMyCHOro
peakTtopa BINB3P-600 cpegHen MOLLHOCTU C
NHTerpanbHOW KomnoHoBkon. ASC ¢ Takumu
peakTopamMm CMOIyT COOPYXaTbCA HECKOSTbKO
no3xe.

HasBaHHble TUnbI 060pynOBaHUS Mpu
CBOEBPEMEHHOM BbIMNOSTHEHUN BCEX HAYYHO-
nccnenoBaTenbCkUX U ONbITHBIX paboT
obecrneyvaTr OCHOBHble NOTPEOHOCTN aTOMHOM
3HepreTukn Ha nporHosvpyembin 15-20-neTHnK
nepuoa.




HeKOTOpre BO3MOXHOCTU U NEepPCNEeKTUuBLI
UCNnoJsib30BaHUA SJQHEPIrMnN BOALbI.

OHeprusa Bogbl MOXET BbITb MCNOMb30BaHa
MHOIMMMK crocobamn. TO COOPYKEHME,
npegHasHavYeHHoe A9 UCMOob30BaHUSA SHEPInn
BOJITH U Haxoasueecs okono NopHaxaBeHa Ha
ocTpose Annau B LloTnaHanmn, nocTpoeHo B
ropHOM yuense Ha 6epery mop4. o mepe Toro,

\':lll'\(}l'lk‘llllkl'-l exeva N13C KaK BOAa onyckaeTca n nogHnmaeTcd, oHa
NAGTHH A HAHDOICE BRICOKHN 3acCTaBldeT BO34yX ABUMAaTbCA Yepes Typ6I/IHy,
. YPOECHE BOIE BpaLLaloLLyto anekTporeHepaTop. Cuctemsl,

! NCNOnb3yoLLNe SHEPINO BOSH, MOIn bl
YOOBMETBOPUTL NOYTU 3/4 HbIHELLHNX

- ' ' : notpebHocTen EBponenckoro CoobluecTtsa B
9NEeKTPO3Heprnn. BoamoxxHOCTN MarnbIx
9NEeKTPOCTaHUNN Takke BeCbMa CyLLeCTBEHHbI. B
Kutae gencrteyet 6onee 5000 Takmx ctaHUmn,
OZIHaKO Npu 3TOM UCMONb3yeTCcH TONbKo 1/5
YacTb ero noTeHuunanbHbIX rmgpopecypcos. U3
cywectsytowmx B CLUA 67000 nnoTuH, MHorne
N3 KOTOPbIX ObIfM NOCTPOEHbI AN KOHTPOrS 3a
CTOKOM BOAbl, MeHee 3% MCnonb3ylTcs cendyac
ans BblpaboTkn anekTpuyecTtsa. Ecnu 6kl Bce
9TW NNOTUHBbI BbINM NepeobopyaoBaHbl, OHU
cmornn 66l CHabanTb 3NEKTPUYECTBOM
HecKonbko munnuoHoB gomoB B CLUA.







Cucrtema cosiHe4yHoro oborpesa.

AHeprus conHua

3emnis nonyyaeTt NpakTUYECKN BCO SHEPIUIO OT COrHLIA.
OocTuras aTMocepbl 3eMI1, COTNTHEYHOE U3NyYeHne
4aCTUYHO OTpakaeTcs, NOrMoLaeTcs, NPeroMnsAeTcs 1
nanyyaercs. ATmocdepa Kak 3alyiaeT Hac oT NofHOM A
MOLLY COSTHEYHON pafmnaumm, Tak v NOKPbIBAET HaC 2k v P SV
TENNOU30NALMOHHBLIM OAEANIOM, COXPaHSIOLLMM R
Heobxoaumoe Tenso. Mo oaHOM U3 OLEHOK =
npegnonaraercs, 4YTo conHue aaet 3emne B 15 000 pas 2
GonblUe 3Hepruu, Yem Kaxabin roa notpednaercs /AN
4eroBe4ECTBOM. OTO OFPOMHbBIN UCTOYHK SHEPIUM 1 m s

€CTb HECKOIMbKO CNocoB0oB ee MCnonb30BaHus.

AKTUBHbIE CONMHEYHbIE CUCTEMbI NPUMEHSAIOTCS
ONns BbIpabOTKM  3HEpruuM, Hanpumep, B Se0R i B0l
Bonbliom yctponctee B KanndopHuu, Kotopoe 1.
BolpabateiBaer 10 MBT  anekTpuyecTsa. L]
OrpomHast 3epKarnbHas yCTaHOBKa N
KOHUEHTPUPYET Jly4yn COMHUA U UCMNonb3yeTcs
AN Harpesa BoAbl U NOSTlyYeHUs napa, KoTopbln
npuBoanT B aencrene TYpOUHY n
BblpabaTbiBaeT  9NeKTpPoaHepruto.  3epkano
aBTOMaTU4eCckn criegyer 3a COfMHUEM B
TeuyeHne OHA U pearmpyet Ha Hux. Hebonblune
cuctembl  (0o15 kBT) 3agencTByOT  OAMH
oTpaxarternb, AuaMeTp  KOTOpOoro  MOXeT
cocTaBnsTb 40 15 MeTpoB.




[ eHepaTop NepeEMEHHOro TOKa

Havano anekTtpunsauymn
OTHOCUTCA K KoHUy 19 B., korga
ObINn co3gaHbl ANeKTpUYecKne
reHepartopbl Ans Npon3BoacTBa
9IIEKTPOIHEPINN N OCBOEHA €€
nepenada Ha 3Ha4YUTESbHbIE
pacctosHud. B 1879 B
[leTepbypre noctpoeHa TAC
ans ocselweHus JintemHoro
MOCTA, HECKONbKUMM rogamm
no3xe B Mockse - ans
ocBeLleHuns J1ybsiHCKOro
naccaxa.

OpHa n3 nepsbix TOC obuiero
Nnonb30oBaHUA Oblfla NocTpoeHa
T. A. OgncoHom B 1882 B Hblo-
Nopke.

MPUHLIMN YCTPOWUCTBA FrEHEPATOPOB JNEKTPUYECKOIO TOKA

BUTKOK, B KOTOPOM WHAYLIUPYETCA
TOK BPALLAETCA OTHOCUTENBHO
MAFHWUTHOIO MonA

3

1. Kopnyc
2. Burok
4 3. OnekTpomarHut

4. Ckonb3silme
KOHTaKTbl

MArHUTHOE MNONE BPALIAETCA
OTHOCUTESBHO BUTKA,
B KOTOPOM MHAYUUPYETCA TOK

WHOYKUWOHHBIA TOK BOSHUKAET B TEX CTOPOHAX BUTKA,
KOTOPbIE NEPECEKAOTCA MATHUTHBIMU NTUHUAMU



NPUNIEHEWE INELTPUIECTBA

ANEKTPOMOBWIJIb, aBTOMOOUIb C TAMOBbLIM
anekTpoaBuraTenem, nonyvarowmm nutaHne oTt
BaTapeun akkymyrnsmopos (bA), Jyalle BCcero CBUHLIOBO-
KMCNOTHbIX UK XKeNe30-HUKeNeBbIX LWeroYHbIX. B

Hadane 20 B. dnekTtpomodbunm ucnonb3oBanucek B 3an.
EBpone n CLUA B ka4ecTBe Takcu, NOYTOBbLIX (PYProHOB,
KOMMYHasbHbIX MaLlWH, a Takke Kak JIerkoBble
aBToMoOunun. MNepBbin B Poccun camoaBuKyLLIMACS
aKkmnax 6b1n1 akkymynsatTopHbiM (. PomaHoB, 1899). Ha
9. Bnepsble bbinia gocturHyta ckopoctb 100 km/y (K.
XKenatumn, dpaHums, 1898). [loctomnHcTea :
6e3abIMHOCTb, OECLIYMHOCTb, NPOCTOTA YrpaBfeHUs.
OpHako orpaHuyeHHble CKOPOCTb M 3anac xoga u3-3a
HN3KOW aHEeproémkocTn (okono 20 em*y/ke) n 6onbLLOn
mMaccbl BA coepXxuBanu pasBuTme arekTpomodunen.
HaunHas ¢ 60-x IT. B CBA3M C 3arpsi3HEHMEM BO3ayxa U

YCUNEHNEM LLYMa OT aBTOMOOUNEN ¢ ABuraTensimu
AOBC anekTpomobunu BHOBb Nony4varoT
pacnpocTpaHeHne Ha ropoaCcKOM TPpaHCNopTe, Yemy
cnocobCTBYOT HEGOMbLLOW cpeaHe CyTOYHbIN npober
aBToMobunen B ropoge (oo 100 km), orpaHn4eHune
ckopocTn o 60 KkM/4 1 BO3MOXHOCTb OpraHn3auum ceTtu
3apsgHbix ctaHumn ans bBA.



QnekTponpmndopsl B HaLLEM




3ne|<Tp0HHas| BbIYUCITNTESIbHAA MalLUUHA

« JJNIEKTPOHHAA BbIYUCIIUTENNIbHAA
MALLIMHA (3BM), 8biqucriumernsHasi MaluHa,
OCHOBHbIE (PYHKLMOHASbHbIE 3fIEMEHTDI
KOTOpPOM (Jfiorm4eckue, 3anomMmHaroLLme,
WHAWKALMOHHbIE U T. O.) BbINOMHEHbI HA
9NIEKTPOHHbLIX Namnax unm
NoMynpoOBOAHUKOBLIX Npubopax, nmbo Ha
MHTErpanbHbIX MUKpocxemax U T. A. [NepBble
OBM, kak aHanoroBble Tak U LndpoBbIe
nossBunmcek B cep. 40-x rr. 20 B. bnarogaps
npenmyLiecteam 3BM no cpaBHeHuto C
BbIYUCIIUTESNBbHBIMW MaLLUMHAMM OPYTrnX
TMNOB (BbICOKOE BLICTPOOENCTBUE,
KOMMNaKTHOCTb, HAOEXHOCTb,
aBTOMaTn3auus BblYUCINTENBHOIO
npouecca 1 Ap.) OHW MonyYnunu
NPENMYLLIECTBO B UCMOSIb30BaHNN MpU
Hay4YHO-TEXHUYECKNX pacyETax, obpaboTke
MHopmMaunu (B T. Y. NI@aHNPOBaHUNK, YUETE,
NPOrHO3MpoOBaHUM N Op.), aBTOMaATU4YECKOM
ynpasneHuu.




[TpMeHeHune 3
aBTOMaTu3aLl
xo3aucTea. Ceun
CTpaHbl, XMBOTHOBOAYECKI)




ABTOMaTU3N POBaHHbIe KOMIJIEKCbI B
KXKNBOTHOBOACTBeE.
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Puc. 2 (Ha Toky, BMA cOOKY)

7

KopmonpurotoBuTenbHbIN LEX npenHas-
HayeH ONna npuvemMa KOpMOB, TpaHCcMop-
TUPOBKN WX, W3MENbMEeHUA KOPHEeNnoaoB,
N3MENbYEHNS U CMeLIMBaHUA OCHOBHbIX
YyacTen pauMoHOB, HakannMBaHUA N Bbloa4vn
rotoBOro kopma. B 3aTom uUexe OeucTByloT
NUHUK:  TpybbIX KOPMOB, KOPHENNOAOB.,

KOHLIEHTPUPOBAHHbIX KOPMOB,
MUKPOO006aBOK, Bblgaya rOTOBbIX KOPMOB.
[ToeHune >KNBOTHbIX NPOn3BOANTCH

aBTOMaTM4YeCKM M3 OAHoYallEeYHbIX MOWUIOK,
B KOTOpble BOAA NogaeTcsa NoA AaBIIEHUEM.
[loeHne KOpPOB BLIMOMHAETCA arperatamm C
mornokonposogom. [Ona ybopksm HaBo3a
NMPUMEHSIIOT  CKpPeOKOBblIE  TpaHCMNOPTepHbl,
AONSt BO3QYLUHOMO OTOMMEHUS U BEHTUNALNK
NMPUMEHSIOT SNEKTPUYECKME YCTaAHOBKM.



l[IpumeHeHuUe aftekmpoodesu2amersiell 8 CeJIbCKOM
xo3ssucmee

[MlpnmeHeHne anekTpoaBura-
Teneun obnervyaet Tpyd, 3KOHO-
MUT pabo4yto CUNy U B KOHEY-
HOM CYeTe NOBbILLIAET NPOn3-
BOOUTENBLHOCTL TPyAa.
anekTpoasuraTeny npueBoasaT
B ABWXEHME MaLLUUHbI MO
N3roTOBSIEHUIO Macna, Cblpa,
No cenapupoBaHMiO MOJSIOKa,
KayarT Boay U T. n. Ha Tokax
arekTpoasuraTenu NpmMBoOOAT B
OBWXEHNE COPTUPOBKU, CIOX-
Hble MOSOTUIIKU, pasfindHble
TpaHCcnopTepbl U 3epPHONYIIb-
Tbl, MOrPY34MKN 3epPHA, BEHTU-
NATOPbI.




ONEKTPOTEXHUKA OJ151 CENMbCKOro
XO34MUCTBA

Ha depmax ocBewaror
nomMeLueHuna ans
coaepXaHus cKoTa U
nTUUbI.

Tpyooemkas pabota no
CTPUXKe oBel Tenepb
MeXaHU3upoBaHa U
anekTpudpuumpoBaHa.
ANeKTpocTpUraTenbHbIN
annapat 9CA- 12/200
npenHasHa4YeH Ans
obcnyxunBaHus
oBLEeBOAYECKUX
KOMMJIEKCOB C MOronoBbLEM
Ao 10 000 oBeu.




3 eKTpnyecKoro paspsiAa NPUMEHSIIOT y4eHble T | e
Ha npeAnoceBHOU 00paboTke cemMsH. Bbicokoe e, a8
Hanpsi>keHue akTUBM3UpyeT B CeMeHax
AencTeue hepMeHTa, BrMsOLIEero Ha pocT
pacteHun. CKOHCTpyMpoBaHO yCTpOMCTBO B
KOTOPOM CeMeHa Nno.TpaHchnopTepy — = = "
NPORyCKaloTCA Yepes 3neKTpV|qecxoe none.
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lpeanoceBHas NOAroToBKa. ceMaH -
3aK/1r04YaeTcs B TONM, YTO cemeHa B MeLuque
nomMelLlaroTcs B nosne 3neKprM51'HMTa .
XapakTepusylouieecs onpe.qenel-u:lou e alr
WHOYKLUMen. . - i R
OHO TO U npuaaer cemeHaM 3ap,a|-||-|b|e

CBOMCTBaA.

B cemeHax, Kak u-B ;qperx Q_pranusmax
NOCTOAHHO NPOMUCXOAAT MHOIMOUUCITIEHHbIE
buoxumuyeckue peakuum. HayumBlIuCh
yNpaBfiATE UMY, MOXHO NPOrpaMmMnMpoBaTh.
HY>XHble KauecTBa paCTeHMM
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Pe3ynbsTtaTthl UCcCcneaoBaHUSA

JKCNEePUMEHT MnokKasarn, Yto nob-.
CPaBHEHMIO C KOHTPOMbHBIMUA
PacTEHNAMMU Y OMbITHOU
napTun OrypLosB 1 NaTUCCOHOB
POCTKM B 2 pasa BblLLE.

3penble nNnoabl obpasyoTca Hep
1-1,5 Hegenu paHbLUe.

OnbITHbIE PACTEHUA MEHbLLIE
noaBepXeHbl 6ONe3HAM.

Paccaga nomunaop donee
Kpenkas u yctondmeas, nerye
nepeHoCcuT npouecc nepecaa-
KN B OTKPbITbINA FPYHT.



BoasHou peocTtat npoasneBaeT AeHb B
NTUYHUKAX
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ANUEeHOCKOCTb Kyp B OCEHHE — 3MHEEe BpeMs
pe3ko cokpawaetcs. OObACHAETCS 3TO TEM,
YTO HW B 3TO BPEMS roga Kopoye, Kypbl
60ApCTBYIOT MEHbLLE.

npO,EI,J'II/ITb A€Hb NMOMOXET yCTpOIZCTBO nJaBHO
namMmeHdrwiee Cuily Toka B Uerin, a
cnegoBaTtersibHO U HaKarll JiaMrl.

PeocTtaT COCTOUT U3 ABYX CTEKNSAHHbIX
COCYy[0B, COeMHEHHbIX Mexay cobon AByMS
TpyOkamu (2), ABYX aNeKTpoaoB B OAHOWN U3
6aHok (1), B oguH 13 cocyaoB HanuearT BOAY
nepen yCTaHOBKOW. OreKkTpoabl NOAKOYEHDI
B OCBETUTESbHYIO CeTb. Yem BorbLue
9NEeKTPOAbI NOrpy>KatTcs B BOAY, TEM MEHbLLE
CTaHOBUTCS COMPOTUBNEHME peocTaTa, cuna
TOKa yBENMYMBaETCA N yBENNYNBAETCS HaKarsl
namnbl. ATO «YTPO».

Mogernb MOXHO U3rotoBuTh B 1060
LLIKONMbHOW MacTePCKOM U NCNOoNbL30BaTh B
AOMaLUHEM NTUYHUKE.



ANEeKTPNYECKUMN NacTyX

Ha HuM3kux, peaoko paccTaBneHHbIX cTonbukax Ha
BbicoTe 0,7 M OT 3eMNN HaTsHyTa cTarnbHasi NPOBOSIOKa
C HebGOoMbLUNM HanpsXXeHNEM Toka - 3TO U eCTb

« ONEKTPUYECKUIM NACTYX».

« ONeKTpuyeckMrm nacTyx» WCNOSb3YKT Af1 OXpaHbl
cTaja OT XMLHNKOB, CTOrOB OT NOTPaBbl 1 ANA 3aroHHOM
nacTbbbl, OH MOXeT AaTb TOK AN9 U3ropoan ANVHOW 0
10 KM. «3nekTponacTyx» pacxogyeT Masnbli TOK, a cuna
TOKa S5A, MO3TOMYy >XMBOTHblE MNPU MNPUKOCHOBEHUWN K
nposogam rnoryyas yaap TOKOM OTXOOAT OT HUX.

Kak pabotaet «anekTpuyeckuii nactyx»? [llpocneaute
3a MpOXOXOEeHVWeM 3apsfoB MO MNepBUYHOM OOMOTKe
TpaHcopmaTtopa. B Heé nocnegoBaTteribHO BKITHOYEH
npepbiBaTenb Lenu, 4eACTBYIOWMIA aBTOMaTUYECKU, Kak
npepbiBaTenb B SNEeKTPUYECKOM 3BOHKE. B
N300paKeHHOM MONOXEHUM 3apsAabl OT MNONOXUTENBHOMO
nontoca 6Gatapen OBMXKYTCA KOHTAKTHbIA BWHT, MO
KOHTaKTHOW NpPY>XMHe 4, No SKopto 3, NPYXUHE 2 N Yepes
0OMOTKy anekTpomarHuTa 1 yxogsaT K oTpuuateribHoOMy
nontocy ©Gatapen. [lpy  STOM  SnNEKTpPOMarHUT
HaMarHUTUTCS, NPUTSAHET AKOopb 3, U Lenb NpepBeETCS.
[MockonbKy  3apsabl  He  6yayt noctynatb B
SNEeKTPOMarHnT, OH NepecTaHeT NPUTArMBaTb SKopb 3, a
NpyXXnHa 2 oTOPOCUT ero Hasag, Lenb 3aMKHETCHA npwu
NMOMOLLIN KOHTAKTHOM MNpYXuHbl 4. Takoe 3amMblkaHue wu
pasMblKaHue Lenun BygeTt npomcxoautb 6ecnpepbiBHO, U,
cnepgoBaTtenbHO, NepBuYHas obMoTka TpaHcdopmaTopa
OGyoer nonydatb MPEpbLIBUCTBbIN TOK, KOTOPbIA MOXHO
TpaHcdopMMpoBaTb.







UccnenoBaHMe noa3eMHbIX TPYHTOBbIX
BOJ C MOMOLLLIO camMmoaernbHOro npuobopa

0 bBbepem 4 reososa no 200 mm, 6aTtapenky ot a—
KapMaHHOro dooHaps, BONLTMETP U e A sl
coeauHuUTENbHLIE NpoBoAa. ;

0 Ha akcnepumeHTanbHOM yyacTtke l |
3abuBaeMm 2 reo3asa Ha pacctosHum AB, : e - L
NpUCOeaNHEHHbIX K baTapeunke. ‘
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0 Mexay reo3aoamm AB 3abuBaem elue 2 | | , ' »
reo3gst MN coeuHEHHbIX C BOSIETMETPOM. 1 S . s | I

0 Pasgsurasa reo3gmn AB nobusaemcs e
« yrnyoneHus B 3emno» 1 HanbornbLuen

anekTponpoBogHocTu. B Tom mecTe, rae

coaepXuTcs rpyHToBasi Boaa,
9NEKTPONPOBOAHOCTL DOSbLUE.

[1yOuHa rpyHTOBOW BOLbl paBHA O4HON
TpeTtun pacctosiHus AB

h= AB/3
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[TepcrnekTuBbl PELLEHUA S3HEPTETUYECKUX
npoobriem B COBPEMEHHOM MUPE

EBpocoto3 Ha nocnegHem cammuTe B bproccene npuHan peweHne o
Pa3BUTUN T.H. «SKONTOMMYHOW 3HEPTETUKMNY, TO ECTb TAKOU SHEPIETUKN, B
KOTOPOW OCHOBHYIO OMI0 3aHUMAaIOT pasnuyHble ansTepHaTUBHbIE CNOCOOLI
NoSTly4eHNS ANIEKTPOSHEPINN: BETPOBbIE YCTAHOBKN, CONTHEYHbIE CTaHLNMN,
BOOOPOAHOE TOMMMBO U TakK Aanee.

[MponaraHga «39KONMOrM4YHOM SHEPreTUKNU» BEAETCHA OOCTaTOMHO HAaCTOWNYMBO,
B TOM 4ucne u B Poccuu, yxxe He nepsbin rog. OgHako Ao cux nop
anbTePHAaTMBHLIE COCODbLI NONYYEHUS AHEPTNM HE MONMYYNUN LLUMPOKOTO
pacrnpocTpaHeHNs, HECMOTPSA Ha BCe, NPpUNucbiBaemMble UM JOCTONHCTBA.

B HacToswee Bpemsi B Mupe Bcero 1% aHepronotpebrnenmsa npuxoanTcst Ha
anbTePHaTMBHLIE NCTOYHUKN, TOrAa Kak B CTpaHax EBpocotosa,
NUANPYIOLLMX B 3TOM HarnpasBieHUN, Ha HUX npuxoanTca 6%
9HepronoTpedneHus. [lo nporHo3am MmnpoBoro aHepreTU4ecKkoro KOHrpecca,
B 2020 roay oons ansrepHaTUBHbLIX UICTOYHUKOB B MUPOBOM
9HepronoTpedneHnn dbyaet coctaBnATb Bcero nuiib 5,8%, a B
Benunkobputanmn n CLLUA moxet goctnyb 20%. Ho EBpocoto3 B34 Ha
caMmmMuTe Ha cebs NoBbILLEHHbIE 06A3aTeENLCTBA, NPUHAB peLleHne 4oBECTU
yxe K 2010 rogy gonto anstepHatnBHon aHepreTukn 0o 20%.



AnbTepHaTUBHAasA 3HeEpPreTuka
Hawu cerogHsiLLHME aHepreTnyeckne cuctembl B BORBILON CTENEHN
nosiaralotTcA Ha UCKornaembie Buabl TOMJiNBa (B MeHbIJJeVI CTeneHu -
Ha ypaH), 3anacbl KQTOPbIX OrpaHny4eHbl: B KOHLE KOHLIOB, 3T
PeCypCbl UCCAKHYT. Bo306HOBSEMbIE UICTOYHUKM SHEPTUMN, KOTopble
nHorga Ha3biBalOT aJ'IbTepHaTI/IBHbIMVI NMCTOYHUKAMU 3Heprvw| He
obnapnatoT, KoHeYHoW npupoadl. OHN NOCTOAHHO NOMONHAKTCA

NPUPOAHbLIMA LI,VIKJ'IaMVI 3eMiiin n TeMm camMmbiM I'Ipeﬂ,CTaBJ'IFIfOT cobon
Hel/ICCFIKaeMbIVI UCTOYHUK 3Heprvw|

MIX-MOXHO crpynnupoBaTb B aTh KaTeropvm

COrnHeuHple

BETPSHbIE

bruomacca | A

BOAHbIE | ' | 1 .
reotepmarbHble : | '



B Pecnybnuke Tate

0 15 Hosi6psa 2007 roga MuHuctep
PT npoBeno MexayHapoaHbin ce
HEMELKNE TEXHOMOrNN.

[ TllpaButenbcTBO TaTapcTtaHa CErogHa CTe
BOBIEYEHU0 B 0O0OPOT HOBbLIX UICTOYHUKOB
DYCNOBJIEHO TeM, 4YTO K 2011 roay CTOMMOCTE
acTaeT ¢ HblHewHux 50 go 160 gonnapoB 32
MO AJ1S HaLLEeW 3KOHOMMUKMN.

TeNnb MUHUCTPA NPOMBbILLNEHHOCTU U TOProB
DKOMMEHTMPOBA:

)aBHUHHbIN permoH. Mbl He MOXXeM paccyUTb
fbl U conHua. Bropecypcbl — 3TO peanbHOE [




[Tony4yeHune buorasa

Buoras nonyyaertcsa B pesynsraTe
006paboTkM pacTUTENbHLIX OCTATKOB,
©uomaccshl. Boobule buomacca B Buae
pacTeHun, opeBECUHbI LLMPOKO
ncnonb3yeTcs Ans nonyvYeHnsa Tenna c
apesHenwmnx BpemMeH. M B HacTosiwee
BPeEMSI BO MHOMMX CTpaHax v Asisi MHOTMX
noaen 3To ocTaeTcad OCHOBHbIM TOMSIMBOM
Anst oborpesa 1 NpUroToBrneHnsa nuwn. B
HEKOTOpbIX CTpaHax, K npumepy B bpasnnuu
BblpaLLMBAOT CaxapHbl TPOCTHUK AN
npouna3soacTea buoaTaHona - TonnMea Ans
TpaHcnopTa. MicnonbayloT Takke apyrme
pacteHus (MBa U T.4.), KOTopble BbLICTPO
pacTyT, gatot 6onbLuyto Guomaccy, npume-
HAEeMYIO KaK TonnvBa Ans npou3BoacTea
9NEKTPOIHEPTUN.

Buorasbl cogepxat 60sbLIoe KONMyYecTso
roprodero rasa MetaHa, KOTopbIv Bblae-
NAeTcs Npy HA3POOHOro pasnoXeHus
Martepuarna oTXo4oB B 3aKpbITbIX OTCTON-
HUKax u copaxxmBaTensx CTOMHbIX BO4. OTO
OKa3blBaeTcst 04EHb 9KOHOMUYHOW TEXHO-
normven Bo MHornx ctpaHax (Kutan, MHgus,
1 1.n.). B yKasaHHbIX CTpaHax dpepMeHTauus
HaBO3a - NOAXOAALLNNA N LLUMPOKO
NPUMEHSIEMbIN UCTOYHUK SHEPrn Ang
CEeNnbCKUX XO3SNCTB.

FepMeTHsHas

npobka

Bara (Qunerp

Cmech Hagoaa
¢ BOAOV

el

BODA S




[MpeoGpa3oBaTesnib CONHEYHOro
N3riyYeHus B nasepHoe

HoBbI cnocob nonyyvyeHnst aNeKkTpo3Heprum
NpeasioXunu COTPYaHUKU AMOHCKOro
KOCMWUYeCKOro areHTcTea. VMimm 6bina
pa3paboTaHa peBOMNtOLUNOHHAA TEXHOMOMNS,
No3BOMALLAA C MOMOLLbIO CMYTHUKA
npeobpasoBbIBaTb COSTHEYHYIO SHEPTUIO B
nasepHbIN MyYOK, KOTOPbIA 3aTEM MOXHO
HanpasnATb Ha 3eMIto 4SS NonyyYyeHus
3MieKTpuyecTBa.

[MogobHble cncTeMbl NNaHUpyeTCs
3anyctutb k 2030 rogy. OguH Takom
CNYTHWUK, PacnofiIOXKEHHbIN Ha CTaLMOHaPHOM
opbute (36 TbIC. KM), C COSTHEYHbLIMMU
Konnektopamu anvHon go 200 metpos
MOXET 3aMeHUTb COOOMN O4HY aTOMHYIO
CTaHUMIO MOLLHOCTBLIO 1 ruraBaTT, yBepsoT
paspaboTymkn.

[MpenmyLiecTBOM AaHHOW CUCTEMBI MO
CPaBHEHMUIO C HAa3eMHbIMU CONMHEYHbLIMU
SMEKTPOCTaHUUSAMU, ABMNSETCS TO, YTO SSPS
(Space Solar Power Systems) moryT
paboTtaTb 1 AHEM U HOYLIO, 24 Yaca B AeHb,
He3aBMCMMO OT MOrOAHbIX YCITOBUMN.




HaHoTexHonorma cnocodbHa npeBpaTuThb
yerioBeka B €MKyH0 baTtapero

Bcem n3BecTHO, 4TO Be3 anekTpuyecTsa CerogHs
XW3Hb MPaKTUYECKN HEMbICNIMUMA, NO3TOMY
COBPEMEHHbIE YYEHbIE MOCTOAHHO ULLYT BCE
HOBbIE N HOBblE CNOCOOLI NONYyYeHUS
SNeKTpoaHeprun. BoT 1 rpynna amepukaHCcKnx
cneuyunanuctoB n3 Georgia Institute of Technology
BO rnase ¢ XXoHr JInn Banr (Zhong Lin Wang)
nocrtasuna nepeq cobon OBOSIbHO aMBULMO3HYIO
Lenb MUCrnorb3oBaTb CaMOro YesioBeka B KadecTBe
MCTOYHMKA SHEPrnun AN co3gaHHbIX UM Xe
NOPTaTMBHbIX 3NTIEKTPOHHbLIX YCTPONCTB. W 4YTO BbI
aymaete, pas3paboTumkm npmsBanm Ha NOMOLLb
HaAHOTEXHOSIOTMI0, U UM yaanocb co3aaTtb
OENCTBYOLWMA NPOTOTUN HaHOreHeparopa!

CyTb n306peTeHns COCTOMT B UCMOSIb30BaHUM
6e3BpeaHbIX AN Yernoseka MUKPOCKOMUYECKNX
HaAHOMPOBOOHUKOB 13 OKCMAA LUHKA, KOTOpble
OyoyT MMNNaHTUPOBaHbI B YerioBeyeckoe Teno.
Crubasicb 1 pacnpsamMnssiCb, OHM CNOCOOHbI
BblpabaTbiBaTb ANEKTPUYECTBO, TaK YTO AN
NOAMUTKN KaKoro-HUOyAb BHELLHEro 3rIEKTPOHHOIO
yCTpOWMCTBA NOMb30BaTeNnto-kMbopry Hy>xHO Byaet
BCEro NiLLb aKkTUBHO NopaboTaTb MblLUILAMM
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