MakKeT yuebHOro 3aHATUA «IKCTPEeMaNbHaA IHepPrua»

Ob6paleHmre K yyacTHUKam

YBaxaemble Konnern!

(9-11 knacc, 90 MuHyT)

Pa3pa60TKa y‘-IE6HOI'O 3aHATUA NpeanosiaraeT He TO/ZIbKO no,a,60p onpegeneHHoro cogepxaHuA,

BbICTPanBaHNE NOMrMKU NOrpy>eHnAa y4alnxca B Hero, HO 1 y4yeT UxX ypoBHA NoArotoB/1€HHOCTU. Mbl

npegnaraem BamM 1 BalUMM yYEHMKAM NOCTPOUTb «BaLLHIO», M3 KOTOPOW HYXKHO M3B/IEYb IHEPTUIO.

OcobeHHoCTH 3a4aHNA ONA Y4EHUKOB CTAaHYT NOHATHbI U3 Npeasiaraémoro Hhxe makeTta 3aHATUA, a BOT ANA

neaaroroB mbl NoAroTtoBu/n ClOpnpus3. Ka)i(,ﬂ,blﬁ 3Tan YPOKa npencrtaBsieH B HECKOJZIbKUX BaPUaHTAX,

OT/IMYAIOLLIMXCA APYT OT APYyra C0MKHOCTbIO 3a4aHMIA, — 3TO Balll KCTPOUTENbHbIN MaTepuan», N3 KOToporo,

Mbl HaZleemcs, Bam yA4acTCa NocTPOUTb MHTEPECHOE 3aHATUE ANA BalLUX YYEHUKOB.

JKcTpemanbHasa sHeprua

aHp BCcTpeun n spems

YuebHoe 3aHATHNE C 3N1EMEHTAMMN KOHCTPYKTOPCKOM AeATENbHOCTM M CaMOCTOATENIbHOIO
novcka nHbopmaunu; 48a 3aHATUA NO 45 MUHYT

Cmblicn

JNeKTpMuecTBo — 370 Hauboiee yHUBEPCabHbIN BUA IHEPTUK, IIOAN HAYUUANUCH
nepeaasath ee Ha 60/bliMe PAcCTOAHMUA, NPeobpa3oBbIBaThL B CBET, TEMNJIO, ABUKEHME,
nHbopmaumio. NMpaKkTUYECKM BCe YCTPOMCTBA, NPMBOPLI, MEXaHU3MbI, UCMOJb3yEeMble
yeNoBEKOM, MPUBOAATCA B AeNCTBUE INEKTPUUYECTBOM MM UCNO/b3YIOT ero. B
HacTosAWee BPeMA NPAKTUYECKM BCA 3/1IEKTPO3HEeprus BbipabaTtbiBaeTcs ¢
MCNo/Ib30BaHNEM reHepaToOPOB NEPEMEHHOrO TOKa, KOTopble NpeobpasyoT
MEeXaHWYECKYI0 SHEepruio BPaLLeHNn B 31eKTPUYECKYIO SHEPruio NepemeHHOoro TokKa.

B xo4e 3aHATUA ero y4acTHMKam NpeacTomT SKCNepUMEHTaIbHbIM NyTeM NOJYy4YUTb
3/1EKTPO3HEPIrnio OT Nagarowero rpysa, npocnegus Bce 3Tanbl I'Ip606pa3OBaHVIﬂ
HEPTrnMn N NO3HAKOMUTbCA C TEXHUYECKNMU I'IpO6l1€MaMVI, KOTOpble pewakoT

UHXEHEepPbI-NPOEKTUPOBLUNKN.

BO3paCT N Ko/in4yecTteo
y4aCTHUKOB

Yyauwmeca 9-11 knaccos;

OT1 24 po 32 yenosek

PecypcHoe obecneyeHue

OGopyaoBaHue U matepuanbl Ans padboTbl:
e TeTpab 12 NUCTOB B KAETOYKY;

® nHelKa 30 cm;

® BaTMaH 1 nucr;

e kneit NBA;

® CKOTY;

® HOXXHUUbI;




® HUTKU;

v o o 2
® MeHbIl NPOBOA C U30/AuUnen (NakMpoBaHHbIi) 3 m, cedyeHune 0,5-1,0 mm*;

® HEOAMMOBbIE MarHUTbI (}KeNaTeNbHO LNAMHAPUYECKME), BO3MOXKHO UCMNO/Ib30BaHNE

MOJI0COBbIX MAarHUTOB U3 LLKOJIbHbIX HA60POB;
® N30/1EHTa;
® LLITAaTUB LUKO/IbHbI;

® napra;

® My/IbTUMETP, pabounii pexknm 2000MKA (>KenaTeslbHO C BO3MOXKHOCTbIO «3aMOPO3KU

NOKasaHMM» — KHoMKa «hold»), conpoTuBaeHne Lenu MoXKHO U3MepPATb TEM Ke

npubopoOM MK paccunTaTb, 3HAA YAe/bHOE CONPOTUBIEHME, A/IUHY U ANAMETP

cevyeHnAa NpoBOgHUKa.

dTanbl U Bpema

DeiictBua opraHusaTtopa (negarora)

DelicTBUA y4acTHUKOB
(wKonbHUKOB)

3aHamue 1

3T1an 1: MOTUBALMOHHbIN
610K (5—-6 MUHYT)

OcHoBHasA uenb: B xoae beceapl, MCNONb3yA
npeseHTaLuIo, NpesocTaBmTb 0bLLyto
uHdopmaumio 06 sHepronotTpebaeHUn
COBPEMEHHOr0 YeNnoBeKa 1 cnocobax nonyyeHuna
3N1EeKTPUYECKON IHEPTUN.

Mo OKOHYaHMM — coBMecTHasA paboTa (1-2
MWHYTbI).

Yuntenb KOMMEHTUPYET, YTO CYTOYHOE
I'IOTpE6I'I€HVle onpeaenAaeTca He ToO/IbKO
MOLWHOCTbKO CaMoro :—meKTpoan6opa, HO U
BpemMeHeM ero Ucnosib3osaHua. [okasbiBaeT
npasu/ibHOE pacnpeageneHue.

YyacTBYIOT B 06CY»KaeHMM
BOMPOCOB, BO3HUKAIOLWMX B XO4€
6ecebl. BbINOAHAOT B rpynnax
3ajaHune A/ CaMoCTOATEIbHOMO
noucka (cnaing, 6).

dT1an 2: akTyanausauma
OCHOBHbIX NOHATHIA (10
MWHYT)

Yyaummea npeanaraerca paj 3agaHui, s
KOTOpbIX 06palLaeTca BHUMaHNE Ha OCHOBHbIE
MOHATMA N 3aKOHOMEPHOCTH, ABAAOLIMECH
aKTyaNbHbIMU A1A BbINOJHEHWNA 3a4aHUA.

3apaHus (cm. MpunoxeHne) moryT npeanaratbea
B Ntobom nopaake.

PaborTa B rpynnax c anemeHTamu
CaMOCTOATE/IbHOTO NOWCKa (B
c/lyyae, eCv B Knacce HeT
TEXHUYECKOW BO3MOXHOCTU
A0CTyNa K UHTEPHETY,
HeobxoaMMble 3HaYeHus
yyawmmea ciegyet
npeaocTaBuTb).

Jtan 3: obcyaeHue
TeopeTuyeckoi 3agaum (15
MWHYT)

Meparor, UCNOAb3YA NPUBEAEHHbIE HUKE
BOMPOCbHI, Npea/siaraeT yyawmmes
chopMynnpoBaTh KOHCTPYKTOPCKYIO 3a4auy.
Bonpocbl crpynnupoBaHbl No 06beKTy aHanusa:
pecypc — KaKoW sHeprueit MsHa4yaibHO Mbl
06/1aaem 1 OT Yero oHa 3aBUCUT; CNOcob —
3aKOHOMEpPHOCTU NpeobpasoBaHMA UCXOLHOM

B rpynnax npoucxoamt
obcyKaeHWe NpeaoKeHHbIX
BONpocoB, popMynmpyeTca 3a4a4a
npoekTa. 1o OKoHYaHUn
obcyaeHna GopmMmynnpoBKn
03BYYMBAOTCA U 06CYKAAOTCA.
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3HEpPruun B 3N1IeKTPUYECKYIO; pe3ybTaT — KakK
06HAPYXNTb NPOU3BEAEHHYIO SNEKTPUYECKYIO
SHEPruo 1 oueHnTb ee? MoXKHO 0603HaUYUTL
TONIbKO 3TV TPU MOMEHTA; eC/IM YPOBEHb
noAroToBKM y4YalLmxca Tpebyet 6onee
OETaNbHOro NJAaHMpPOBaHMUA, CIeAyeT onepeTbes
Ha BOMpPOCbI, NpuBeAeHHble B MpunoxeHnn.

CoBmecTHas paboTa (2
MWHYTbI)

Ha ocHoBaHMM NpegoXKeHHbIX rpynnamm
$bOpPMYyNNPOBOK CO343a€eTCA eaMHOoE 3aaHue:

CnpoeKkTUpyNTE N U3roTOBbTE YCTAHOBKY, C
NOMOLLbI KOTOPOWM MOXKHO MOYYNUTb
MaKCMMa/IbHO BO3MOXHOE MMKOBOE 3HaUYeHMe
MOLLHOCTU MHAYKLMOHHOTO TOKa,
npeobpa3oBaHHOro M3 3HEPTMM NafAtoLLErO
rpysa (maruura).

[NnAa n3rotoBneHmnA yCTaHOBKU MOTyT 6bITb
MCNo/1b30BaHbl TOZIBKO NpeasIoXKeHHbIE

mMaTepuasibl U KOMNAEKTYOWMHUE.

3aHamue 2

3tan 1: MOTMBaLMOHHbIN
610K (5 MUHYT)

Neaaror popmynunpyet TpeboBaHUA K
3KCMNeprMeHTaIbHOM YCTaHOBKe:

Co3gaHHanA ycTaHOBKa 0/1’KHa peasi3oBbiBaThb
npespaLLeHne NoTeHLMaabHON sHeprum
NOAHATOrO rpy3a B 31EKTPUUYECKYIO IHEPTUIO
MHAYKLMOHHOrO TOKa.

YcTaHOBKa noc/ie 3anycka najatoLero Tena
OO/IKHa paboTaTtb 6e3 yyacTua noaen.

Teno AoNKHO NagaThb 6e3 HavyabHOW CKopoctn c
BbICOTbI He 60/iblLEeN, YEM MAKCMMa/IbHAA BbICOTa
YCTaHOBKU U HE Aa/iblle OCHOBAHUA YCTAHOBKMU.

BblCcOTa YCTAaHOBKM He A0MXKHA NpeBblIWwaTb 2 M.

M3mepeHne A0MKHO NPOBOAUTLCA OAHUM U TEM
e Npubopom ANA BCeX YYAaCTHUKOB KOHKYpCa.

Yyaumecs B rpynnax 3HaKOMATCA C
Habopom maTepuanos 4ns
N3roTOB/IEHNA YCTAaHOBKM,
obcyKaatoT pacnpesenexve
poneit B rpynne nNpu peweHnm
KOHCTPYKTOPCKOM 3a4auu.

OdT1an 2: co3gaHue
3KCMepUMEHTaIbHOM
YCTaHOBKM (25 MUHYT)

CneguT 3a cobnogeHnem TpeboBaHui
6e3onacHocTw.

Co34at0T YyCTaHOBKY, NPOBOAAT
3KCNEePUMEHT, U3MepPAIOT
WMHAOYKLMOHHbIV TOK, NpK
HeobXoAMMOCTU MOLEPHU3UPYIOT
YCTaHOBKY, FOTOBAT MNpe3eHTaLmto
cBoeln paboTbl.

Otan 3: npe3seHTauma
YCTaHOBKM, AeMOHCTpaLua
3KcnepuMeHTa n

Meparor urpaet posib 3KcnepTa, 3a4asas
BOMPOCHI NOC/e NPe3eHTaLMK rpynnamm
YCTaHOBOK M y4acTBys B MU3MEPEHUMN CUJIbl TOKA U

Kaskgan rpynna pacckasbiBaeT 06
0COBEHHOCTAX KOHCTPYKLUK CBOEM
3KCMepMMeHTaNbHOM YCTaHOBKMY,
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KOHTPO/IbHbI 3amep (nnK) HanpsaKeHUA, KoTopble BblAACT YCTaHOBKA AEMOHCTpUpYyeT ee paboTy,
pe3ynbtaToB (10 MUHYT) 3a Bpems nageHua rpysa. MakcumanbHan yyacTByeT B 06CyKAEHUM
NUKOBasA MOLLHOCTb MHAYKLIMOHHOTO TOKa, KOHCTPYKUMIA YCTAHOBOK ApYrux
BblpaboTaHHaA yCTPOMCTBOM 3a BPeMA nageHus, | rpynn.

paccymTbIiBaETCA MO0 NO 3HAYEHUAM TOKA U
HanpAXeHus, 1M60 No 3HAYEHMAM TOKa U
COMNPOTUBAIEHUA, NPeABAPUTENBHO
BbIYMC/IEHHOrO N0 NapameTpam
MCMONb30BAaHHOMO NPOBOAHUKA (ANMHE,
nAoWaAN CeYEHMUA U YAENbHOMY
conpoTuBieHunio). Heobxoanmblie dopmybl
npvseaeHbl B MpUaoXeHuu.

MoaseneHune utoros (5 CoBmecTHan paboTa: BbifiBAeHWE rpynnbl-nobeanTens no BeMYMHe NOAyYeHHOM
MWHYT) NUKOBOM MoOLLHOCTU. ObcyKaeHne 3pGEeKTUBHOCTM TaKOM YCTAHOBKMW, e HEAOCTATKOB U
BO3MOXHOCTEN YyCOBEPLLEHCTBOBAHUA.

MpunoxkeHue
MpumepHbIA TEKCT CONPOBOXKAEHUA Npe3eHTauuu (3tan 1).

Kakue au0bl 3Hepauu 8bl 3Haeme? (MexaHWYecKas, 3N1eKTPMYECcKasn, XMMMYeCcKas, TenioBas, CBeToBas,
AfAepHas, TepmosgepHasn).

Kpome Toro, UCnonb3ytoT U gpyrue BUabl SHEPrMM, Ha3BaHMA KOTOPbIX MMEIT He GU3NYECKuit, a
onucaTtenbHbl CMbICA; TaKMe, KaK BETPOBAsA SHEPruaA, COTHEUYHAn IHeprusa, reoTepmasibHas aHeprusa. B
Nnogo6HbIX CTyYasx GU3NYECKUIA BUA SHEPTUMN NOAMEHAETCA Ha3BaHMEM ee UCTOYHMKaA. MoaTomy
NpaBW/IbHO TOBOPUTb CKOPEE O MEXaHWYECKOW 3HEPrMM BETPA UM NOTOKA BOAbl, TEMN/IOBOW SHEPTUN
reoTepmasbHbIX UCTOYHUKOB, CBETOBOW SHEPrum usnydenuns ConHua.

dneKTpuyecTBo — 370 Hanbonee yHMBepPCabHbIN BUA SHEPTUW. [PpaKTUYECKM BCE YCTPOICTBA, NpMbopsI,
MeXaHW3Mbl, UCNO/Ib3yEMbIE YEJI0BEKOM, NPUBOSATCA B AEWACTBME NEKTPUYECTBOM UM UCMO/b3YIOT €ro.
MpOoMbILAEHHOCTb, CBA3b, TPaHCNOPT, KX, o6pasoBaHne — Be3ge U BCIOAY UCMOb3YETCA 3NEKTPUYECTBO.

3adaHue. Hailgyte chepy AeAaTeNbHOCTU COBPEMEHHOTO YeI0BEKa, HUKAK HEe CBA3AHHYIO C 3/1€KTPMYECTBOM
(no-BuamMmomy, HeT Takol cdepbl).

NMoyemy s1eKTpoaHeprua MMeeT Takoe LWMPOKoe I'IpMMeHEHME? (BO3MO)-KHOCTb npespawaTbCA NPaKTUYECKU
BO BCe gpyrue suabl aHepPrmn — Tensiosyto, mexaHM4eckyro, 3ByKOByH, CBETOBYHO 1 4., cnocobHoCTb
OTHOCUTENBHO NPOCTO NepenaBaTbCA Ha 3Ha4YUTE/IbHble PaCCTOAHUA B 60nbLINX KOo/in4ecrtBax,; OrpomHasn
CKOPOCTb NPOTEKAHUA INEKTPOMATHUTHbLIX MPOLLECCOB; CNocobHOCTb ynpasaieHnAa ee napameTpamm —
N3MeHeHUNe HanpAaXXeHua, ‘-IaCTOTbI).

3adaHue 0aa camocmoamenbHO20 NOUCKd. PacnonoxKuTe yCTPONCTBA B NOPAAKE BO3PACTaHUA BPEMEHM UX
paboTbl Npu 3aTpate 1 KBT-yaca anekTpoaHepruu. (MpasuabHbIN oTeeT: 1 KBT/4 — 1 yac npuroTosaeHms
KYpWLbl B MUKPOBOIHOBKE, 3 Yaca CTUPKM B CTUPANbHOM MalluHe, 6,5 YacoB npocMmoTpa Tenesnsopa, 8
4acoB MCNO/Ib30BaHMA KOMMbloTepa, 20 YacoB UCNO/Ib30BaHWUA HOYTOYKa, 56 Yacos paboTbl
sHeprocbeperatoLwen Namrnoykm).




MpumeyaHue. B xoae 6ecefibl aKTyaAN3UPYIOTCA MOHATUA: MOLHOCTb KaK XapaKTepucTuka npubopa, pabota
TOKa KaK 3/1eKTPO3HEPrus, N3pacxoaoBaHHas NpMbopom 3a HEKOTOPbIN MPOMENKYTOK BpeMEHM

BapuaHm gpopmynuposku 3a0aHua. He meHasa cogepaHna MHGopmaLmMm No CPaBHEHUIO C U3N0MKEHHbIMM
Bblllie BapUaHTaMU, Mbl YCII0XKHAEM 3a4aHune A4 rpynn. B sTom BapuaHTe 3a4aHNA HEA0CTaTOUYHO HalTH
MOLLHOCTb NPUBOPOB, HYXKHO OLLEHUTb BPEMSA €ro UCMOAb30BaHNA B TeYeHMe CyToK. PekomeHayeTca ana
XOPOLLO NOAroTOBAEHHbIX YYalLMxcs (MpaBuAbHbIN OTBET: sHeprocbeperatowan namna (12 BT B cpeaHem 4
yaca B CyTKM), HOyTHYK (50 BT B cpegHem 1 yac B cyTKM paboTbl OT ceTu), Tenesmsop (80 BT — 5 vacos),
MUKpOBOAHOBKaA (1600BT — meHee 1 yaca), cTupanbHas MalwmnHa (2,2 KBT — 1 yac), KomnbtoTep (400 BT —
3 yaca)).

YT106bI NONYYUTH INEKTPUYECKYIO SHEPTUIO, UCMONb3YEeTCA SHEPrua NPUPOAHbLIX UCTOUHUKOB. Kakue
npupoOHbIe UCMOYHUKU 3Hepauu 8bl 3Haeme? Ha3oBuTe ux (CoONHeYHan sHeprus; sHeprus soapl (peku,
NPUANBbI-OTANBbI, BOJIHbI); SHEPrUsA BO3Ayxa (BeTep); sHeprua XMMUYeckux cBaseit (CxuraHue Tonaunea);
AfepHan sHeprus; TenaoBas sHeprus Heap 3emnu).

B 60/1bLlUMX, NPOMBbILAEHHbIX MacliTabax sHeprua NPMPOAHbIX UCTOYHMKOB NpeobpasyeTca B
3N1eKTPO3HEPTUIO HA SNEKTPOCTAHLUAX, Hanpumep, rmapoanekTpoctaHumax (MIC), UCNOoNb3YOLWNX
MeXaHMUYECKYH0 SHEPruio NaZatoLLero NoToka Boabl. Kakue ewje ecmo 8udsl aneKmpocmarnyuii? (tennosble
3N1eKTPOCTAaHUNN — CHKUFaHME OPraHMYEecKoro Tonamea (ras, yrosb, MasyT); aTOMHble 3/1eKTPOCTaHUNN —
AfepHaAa aHeprna; BeTpAaHble 3N1eKTPOCTaHLUMN — 3HepPrmna BeTpa, Co/IHeYHble 31eKTPOCTaHUNN — 3Heprua
ConHua; reoTepmanbHble — TEM/I0BAA 3HEPrMA 3eMAU; NPUINBHbBIE, BOTHOBblE — MEXaHMYECKan sHeprma
ABUXKEeHUA BoAbl).

Kaablit cnocob nponsBoAcTBa 3/1EKTPO3IHEPrMM MMEET CBOU AOCTOMHCTBA U HEAOCTaTKM.

Bupg CtabunbHOCTb, 9KONOrMYHOCTb 9KOHOMMUYHOCTb MaHeBpeHHocT | O6ecneueHHOCTb
reHepauumn | HafeXHoCTb b TONAIMBOM

T3C (yronb) | + - - + —

T3C (ras) + +— + + -

A3C + + + - +

RC +— + ++ ++ +

B3C - + - - +

caC - + - - +

T3C — TtennoanektpoctaHuma, ADC — aTomHan anekTpoctaHuma, NC — rmapoanektTpoctaHumna, BIC — BeTpAHaA aneKTpPoCTaHumA,
C3C — co/sIHeYHasA 3/1eKTPOCTaHLMA.

MpPaKTUYECKM BCE 3NEKTPOCTAHLMM (MCKAKOYEHME — Fe/IMO3HEPreTnKa C CoOHeYHbIMKU BaTapesmu)
npeobpasyoT SHEPTU0 NPUPOAHbIX NCTOYHUKOB CHavana B MexaHWYeCKyo SHePruio BpaleHus TypbuHbl, a
3aTeM B 3/1IEKTPUYECKYHO SHEPIMIO C MOMOLLBIO CMELMANbHOMo YCTPOMCTBA — 3/1eKTporeHepaTtopa, Ban
KOTOPOro COeAMHEH C BasloM TYPOUHbI.



Ymo 3acmaenaem spawyamosca mypbuHy Ha TIC? Ha A3C? Ha I'3C? Ha eempsaHoli anekmpocmaHyuu? Ha
2esuomepmanbHoii anekmpocmaHyuu?

Ha napoTyp6buHHbIX TennoanekTpoctaHumax (TIC) TennoBas aHeprusa, BbIAENAOWAACA NPU CFOPaHUK
Tonnuea (yrns, rasa, masyTa), UICNO/b3YeTCA A4 Harpesa BoAbl M MOAyYeHMA napa BbICOKOro AaBaAEHUS,
KOTOPbIM NPUBOAMT BO BpalLeHMe NapoByto TYPOMHY, COeAMHEHHYIO C 3/1eKTPUYECKMM reHepaTopom. B
rasoTypbuHHON yCcTaHOBKe TypOMHY BpaLLatloT rasoobpasHble NPOoAYKTbl CrOPaHUs TONAMBa. Takum
06pasom, XMMMYECcKan SHeprus TonIMBa Npeobpasyerca B MexaHUYECKyo SHepruio BpalleHus Baaa
3/1eKTporeHepaTopa, BblpabaTbiBatOLLErO 31EKTPOIHEPIUIO.

A3C paboTatoT MO TOM Ke CXeme, YTO M TeMN0Bas 3NeKTPOCTaHUMA. NpUHUMNNaNbLHOE OTnYne
3aKntoyaeTca B Tom, 4To Ha TIC nap NpPouM3BOANTCA 3a CYET TenJ1a CXUraemoro opraHM4ecKkoro Tonamea, a
Ha ASC — 3a cuyeT Tenna agepHon peakuum. OCHOBHOM npouecc, NayWmMin Ha aTOMHOM 31EeKTPOCTAHLUN, —
ynpasasemoe paclienneHune agep ypaHa-235, npm KoTopom Bblaenaetcs 60ablIoe KONMYecTBO Tena.

lennoTepmasnbHasa sHepreTka — 3HePrna CoNHeYHbIX ydyeit GoKycupyeTca AN Harpesa paboyel
KUOKOCTU, KOTOPaAn NPEBPALLAETCA B Nap, UCNONb3YEMbIN AN 3EKTPOreHepaLLMm TaK Ke, Kak Ha 0BbIYHbIX
TENA0BbIX 3NEKTPOCTAHLMAX.

BeTposHepreTMKa — JI0NacT BETPAKa BPaLLAIOTCA MO/, BO3AeNCTBMEM NOTOKA BO3Ayxa, Npeobpasys ¢
MOMOLLLbIO 3/IEKTPOreHepaTopa KMHETUUECKYIO IHEPIMIO BETPa B 3/1IEKTPUYECTBO.

Ha TMAPO3NEKTPOCTAHLUMAX ANA BpalWleHNA Typ6MH MCNOJ1b3yeTCA HaKon/JieHHaA 6narop,ap$-| NA0OTUHE
noTeHUWasibHasA SHeprua Boabl B BOAOXpaHuAMLWe. NoToK BoAbl NafaeT C 60/1bLWIO BbICOTbI U
HanpaB/AEeTCA Ha Typ6MHy, CBA3aHHYIO Ba/IOM C POTOPOM 3/1EKTPOreHepaTopa, 3aCtaBiAaa Nx BpallaTbCA.

B HacTosLLee Bpema NPaKTUYECKM BCA 3/IEKTPO3HEpPrmna BbipabaTbiBaeTcsa C MCNOb30BaHMEM reHepaTopoB
NnepeMeHHOro TOKa, COXKHbIX YCTPOWCTB, OCHOBAHHbIX Ha 3/IEKTPOMArHUTHOM MHAYKUNN.

Ymo amo makoe 3neKmpomaz2HUMHAA UHOYKYuUa?

Ecnn BHecTH B nepeMeHHOe MarHMTHoe nosne 3aMKHyTbIl‘;I NPOBOAHUK, TO B HEM NOABUTCA aﬂeKTpMHECKVII‘;I
TOK. NoAB/IeHMe 3TOro TOKa Ha3blBaeTcA MH,EI,yKLI,Meﬁ TOKa, @ CaM TOK — UMHAOYKUNOHHbIM.

dur3myeckan CyLHOCTb ABNEHUA SNEKTPOMATHUTHON MHAYKUMU: SNEKTPUYECKUI TOK BO3HUKAET B
3aMKHYTOM KOHTYpe NPOBOAHMKA, KOr4a MEHAETCA MarHUTHbIA NOTOK, MPOXOAALLNI Yepes KOHTYP.
NHAYKUMOHHbIM TOK BO3HUKAET M B NPOBOAHMKE, KOTOPbIN ABUXKETCA B MarHUTHOM nose. B aTom cnydae
MArHUTHbIN NOTOK MEHAETCA B KOHTYpe, 06pa3oBaHHOM 3aMKHYTOM Lenbio. EC/IM NPOBOAHMK He 3aMKHYT,
TO B HEM He byaeT MHAYKLUMOHHOTO TOKa, a BO3HUKHET 3/1eKTpoasuxKyLLas cuna (34C) uHaykummn. Bennumnna
30C nHAYKLWM 32BUCUT OT CKOPOCTU U3MEHEHMA MAarHUTHOIO MNOTOKa.

3/C 3n1eKTPOMArHUTHOM MHAYKLMM BO3HMKAET NPM BpaLLEHNM NPOBOAALLENA PAMKM B MAarHUTHOM Moe.
Mouemy? (MeHAETCA MarHUTHbIN NOTOK, NPOXOAALLNIA YEPE3 KOHTYP).

A umo 6ydem, ecau epawiams mazHUmM eHympu npoeodauweli pamku? (MarHUTHbIV NOTOK, MPOXOAALLMNIA
yepes KOHTYP PamKK, TakKe ByaeT meHATbCA.

Ha sTom ocHoBaHa pa60Ta INEKTPUYEeCKMNX reHepaTopos.

JneKTporeHepaTopbl 3/1EKTPOCTAHLMIA NPeobpasyoT MeXaHUYECKYHO SHEPTUIO BPALLEHWA B 3/IEKTPUYECKYIO
3HEepruto nepeMeHHoro Toka. OHM COCTOAT U3 HENOABMMKHOW YacTM — CTaTopa, U BPaLLAtoLLEenca BHYTPU
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cTatopa NoABUMKHOM YacT — poTopa. CTaTop MmeeT BHYTPU 06MOTKY, B KOTOPOM M BO3HUKaET
3/1EKTPUYECKNIA TOK. POTOP NpeacTaBaseT coboi LUANHAP C ABYMSA MarHUTHbIMM MOIFOCAaMU: CEBEPHbLIM U
tOMKHbIM. ECIM HAMArHUTUTL POTOP, MPOMYCTMUB B MOAKOCHbIE O6MOTKM NOCTOAHHbIN TOK OT MOCTOPOHHErO
MCTOYHMKA, U 3aTeM HayaTb ero BpaliaTb, B 06MOTKe CTaTopa NOABUTCA NepeMeHHbI TOK.

[na Bo3byKaeHMA M paboTbl poTopa 06bIMHO NPUMEHAIOT OTAE/bHbIA HEGONbLIONK reHepaTop NOCTOAHHOIO
TOKA. ITOT 3NeKTporeHepaToOp HaLEBAKOT NPAMO Ha BaN poTopa. ECTb U MHOW BapnaHT KOHCTPYKLMKU —
BMECTO reHepaTopa-Bo3byauTensa aencTeyeT NOAYNPOBOAHMKOBLIM BbINPAMUTENb TOKA. OH 0TOUpaeT
HUYTOXHYHO YaCTb MOLLLHOCTM CaMOr0 3/1EKTPOreHePaTopPa, BbINPAMASAET NePeMEHHbIM TOK, U NOJYYEHHbIM
TOKOM NuTaeT 06MOTKY poTopa.

JKOHOMMWYHbIE MPOMbILLNEHHbIE 3N1eKTporeHepaTopbl UmetoT KMNA Ao 95% npu npeobpasoBaHum
MeXaHMYECKOMN SHEPIMN BPALLEHUA B SHEPTUIO SNEKTPUYECKOTO TOKA. [oTepwn BbI3BaHbl CUAOWN TPEHUA
ABUKYLLMXCA YacTel reHepaTopa, a TakKe NapasuTHbIMU NOAAMM, PAa30rPeBaOLLMMMN HEKOTOPbIE YacTH
reHeparopa.

NTaK, A1 BbIpabOTKMN 3NEKTPOIHEPTUMN HYXKHa NEepBUYHan 3HeprusaA, 3anaceHHas B yrie v rase, B agpax
ypaHa ¥ MOPCKUX BOJIHaX, B BETPE U NOTOKe BOoAbl. Mocne npeobpasoBaHUs B MEXaHWUYECKYHO SHEPTUIO ee
MOXHO MUCMOb30BaTb AJ1A MONYHEHNA I/IEKTPOIHEPTUN C MOMOLLLLIO 3/IEKTPOMATHUTHON MHAYKLMN.

A moxcem nu 2py3, nodeeweHHbili Ha sepesKe, 06a1a0ameb 3Hepauell, Komopyro MOXHO npeobpazoeams
8 anekmpuyecmeo? BcnomHume, kakoli sHepaueli o6nadaem nodeeweHHbiii 2py3? (NOTeHUWANbHOM
3Hepruet).

Om ye20 3a8ucum eeau4UHa NomeHyudneHoii saHepauu? MpoaHanusupyiime gpopmysny.
3aBUCHT OT BbICOTbI, C KOTOPOM NPOUCXOAUT NaZeHNe, U OT MaccChl rpysa.

3adaHue no onpeaeneHnto NOTEHLMANBHOW SHEPTUM PA3/IMYHBIX NPEAMETOB HA Pa3/IMYHON BbICOTE
(Mn3aHcKas balwHsA: BbicoTa 56 M — aapo Becom 4 Kr; ctatya CBob6oAbI: BbicoTa 93 M — COTOBbIN TenedpoH
Becom 100 r; rpaamnpHsa ASC: BbicoTa 173 m — Kacka Becom 450 ).

Kak nomeHyuanbHyto 3Hep2uto nodeewieHHO20 2py3a npeobpazosames 8 anekmpuyecKuii mok? C
NMOMOLLLbIO CUCTEMbI Nepeay HeEobX0AMMO 3aCTaBUTb BPALLLATLCA PAMKY MW MarHUT Tak, YTobbl U3MeHsNCcA
MarHUTHbIN MOTOK. BO3MOXHble KOHCTPYKLMM NOKa3aHbl Ha cnaige. MoaymainTte, Kakune elle KOHCTPYKLUK
BO3MOXHblI.

OZHaKo BCIO BE/IMUMHY NOTEHLMA/IbHOM SHEPTMM FPy3a UCMNOJIb30BATb HE YAACTCS, TaK KaK HEM36exHbI
notepu sHeprun. Kakue nomepu sHepauu NPoucxo0am 8 KOHCMPYKYUAX, MOKA3AHHbIX HA caalide?
(noTepu 3a cyeT TpeHMA BaNOB B MECTaX KPeneHUs, NOTEPU B PEMEHHbIX Nepeaadax, notepu npu
npeobpasoBaHMM B reHepaTope, MOTepPM 3a CYET INEKTPUUYECKOTO CONPOTUB/EHUA B NPOBOAAX M Ap.).

Kak cOoenamb KOHCMpYKYUo makoz0 ycmpolicmeda Haubonee sphekmueHoli U IKOHOMUYHOUI?

3apgaHuna aNa akTyanusaumMm onopHbIX 3HaHWi (3Tan 2)

3adaHue «lMomeHyUAAbHAA 3HEP2UA»



BapuaHm 1 (npocmodi). PacctaBbTe 06beKTbl, N306pakeHHble Ha PUCYHKe, B MOPAAKE BO3PaCTaHUA
BbICOTbI. [pOBepbTE NPaABUAbHOCTb BbIMOJHEHWUA, UCMO/b3YA MOUCKOBYIO CUCTEMY (MHTEPHET).

lMepeyeHb 06BEKMOB: NMpPamnaa Xeonca, rpaaupHs cospemeHHon AI3C, ctatya CBoboabl, MNn3aHcKas
6awHA, OcTaHKMHCKasA TeneballHA.

BapuaHm 2 (cnoxcHbil). PaccTaBbTe Napbl «BbICOKMIA 06BEKT-NPeAMET» B NOPAAKe BO3pacTaHusA
NnoTeHLUMaibHOM SHeprum NpeaMeTa B BEPXHEM ToUKe BbICOKOro obbeKTa. as onpeneneHns BbicoT
06bEeKTOB M Macchl NPeAMETOB MCMO/Ib3YNTE NOUCKOBbLIE CUCTEMbI MHTEPHET.

MepeyeHsb nap: rpafnpHs coBpemeHHol A3C — cTpouTebHas Kacka; cTatys CBo6oabl — MOBUbHbIN
TenedoH; MusaHckas bawHa — nyweyHoe s4po; HMarapckuii Bogonas — cnacatesibHbli Kpyr.

3adaHue «lpeobpazosaHue sHepauu»

N306pa3unTe cTpenkamm NocieaoBaTe/IbHOCTb NPeobpa3oBaHN SHEPTUN MAaKCUMaJIbHO NOAPOBHO npu
OCHOBHbIX CNocobax aneKkTporeHepaLmm, To ecTb C UCNOIb30BaHMEM: TEMN0BOWN 3NEKTPOCTaHLNN;
TMAOPO3NEKTPOCTaHLUUMN; aTOMHOM 3NEKTPOCTaHLUN; BETPAHOMN 3N1EKTPOCTaHUMN. YTO 06beaUHART 3TH

nocneaoBaTeNbHOCTU?
MexaHunyeckasn MexaHunueckasn
aHeprus sHeprua
(KMHeTUYecKasn) (noTeHuManbHas)
BHyTpeHHAA sHeprua XrMmunyeckasa sHeprua
(trennosan) (sHeprua Tonnunea)
ATOMHas saHeprua dneKTpuyeckas

3Heprus

3adaHue «/[JeurceHue Ma2HUMA 8 KAMYWHKe»

MpeacTaBMMm, YTO B HaLLEM PacMoPAMXKEHUN NMeeTca AMHHan HenposBoaAwan Tpyba, Ha KOTopoW Ha
HEKOTOPOM PaCCTOAHUM APYTr OT ApYyra PacnosoKeHbl NPOBO0YHbIE 0BMOTKHU, COegMHEHHbIE C
ranbBaHomeTpom. Cnesa B Tpyby BeTaeT C HEKOTOPOM CKOPOCTbIO MarHUT, CNOCOBHbIN ABUTaTbCA BHYTPU
Tpy6bl 6e3 TpeHus. Kak byayT MeHATbCA NOKa3aHUA raibBaHOMETPOB? Kak byaeT MeHATbCA CKOPOCTb
MarHuTa? Kak M3meHUTCA cuTyaumsa, ecnm Tpyby pacnonoXuTb BEPTUKANAbHO U MarHUT ByaeT nagaTe BHYTPU
Hee?



OnopHble Bonpockl ansa GopmyMPoBKU KOHCTPYKTOPCKOM 3aaaum (Itan 3)
Pecypc:
A MOXeT M rpys, NoABeLlEeHHbIN Ha BepeBKe, 06/1a4aTb TaKOW 3Hepruen’?

Kakoit aHepruei oH obnagaet, cnefoBaTeibHO, Kakas SHEPrMa MoXKeT 6bITb Npeobpa3oBaHa B
3/IEKTPUYECKUIN TOK?

BcnomHute dpopmyny 3ToM SHEPTUU U NPOAHANUINPYITE, OT KaKUX GAKTOPOB 3aBUCUT 3HAUYEHUE 3TOM
aHeprumn?

Cnocob:

Y10 Ha3bIBAOT 3/IEKTPUHECKMM TOKOM?

KaKkne cnocobbl co34aHNA 31EKTPUYECKOTO TOKA BaM U3BECTHbI?

BcnomHuUTE 3aKOH 31EKTPOMArHUTHOM MHAYKUUW: KAKOBbI YC0BMA BOSHUKHOBEHUA MHAYKLMOHHOIO TOKa?
Kak, Mcnonb3ya KaTyLKy U MarHUT MOXKHO MOMYYUTb MHAYKUNOHHbBIN TOK?

Pe3ynabmam:

Kak 06HapyXnTb MHAYKUNOHHbIN TOK? ByaeT n 3HaYeHMe cu/ibl TOKa NOCTOSIHHbIM 3HAYEHUEM B 3TUX
onbliTax?

Mo Kakon popmysie MOKHO PacCcYnTaTb MOLLHOCTb MHAYKLIMOHHOIO TOKa?

ByzeT 1M MOLWHOCTb MHAYKLMOHHOTO TOKA €ro NOCTOAHHOW XapaKTePUCTUKON?

Pacuetbl (3aHATHEe 2)

PekomeHAayem yuntensam BCNOMHUTD C YHALMMMUCA 3aKOH 3/IEKTPOMArHUTHOM MHAYKLMK

A0
8=

NOHATNE MHAOYKUMNOHHOTIO TOKa, €ro HanpassieHne (npanmo HEHLI,a), nony4yeHune n 3aBUCUMMOCTb OT
CKOPOCTN U3SMEHEHNA MAalrHATHOIO NOTOKa Yepes 3aMKHyTbIVI KOHTYPp.

MrHOBEHHYIO MOLLIHOCTb 3/1IEKTPMUYECKOrO TOKa MOXKHO paccyMTaTb no dopmyne
U? 2
P=UI,I/IJ'II/IP=?=I R,

roe | — cuna Toka, U — HanpskeHue, R — conpoTvBieHne NpoBOAHMKA (MHAYKTUBHOE CONPOTUBEHME
YCTaHOBKM He y4nTbiBaeTCA)



rae p — yaenabHoe ConpoTMBAEHWE NMPOBOAHUKA, | — AMHA NpoBOAHMKA, S — n/owWaab NonepeyHoro
ceyeHus.
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