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Lleau o0yuyeHus

11.4.3.12 -00BbACHATL 3KOHOMUNYECKue
npenmyLlecTBa nepemMeHHoro Toka BbICOKOrro
HaNPs>KeHns Npu nepegade anekTpuyeckou

9Heprum




Kpurepun ycmexa
yqau.wlecsl AOJTIXHbl YCBOUTb 3HAaHUA, MTOHUMaHUe
U HAaBblKH, OTHOCALLUECAH K CllieAyHLWNM.

doyHKUMA TpaHcdopmaTopa
KOMMNOHEHTLI TpaHcopmaTopa
NpMHUKMN paboTbl TpaHcopmaTopa

pasHuUa MeXxay rnoBbIlaoLWUM N MOHMXKaLWNUM
TpaHcopmMaToOpOM

POJib NepeMeHHOIo ToOKa rpu nepegayve 3reKTpoaHEPInn

onpeaennTb UCTOYHMK NOTEPb SHEPTUKM NMpU Nepenade
ANEeKTPO3HEPINn

NpPakKTn4ecCKkne N IKOHOMN4YECKeE rnpenmyLlectBa
nepemMeHHOro ToOKka BbICOKOIo HanpaxeHnda an4d nepegadu
ANEKTPNYHECKOUN SHEPTNN




KnioyeBble cnoga:
transformer
alternating current
voltage

primary coill
secondary coll
step-up

step-down

energy loss

eddy current
electrical generation




Yro0 Takoe Tpanchopmarop?

Transformers

Tpancdopmarop — 3TO
AIIEKTPOMArHUTHBIN anrapar,
NpeHa3HAaYEHHbBINA SISl TpeoOpa3oBaHus
MIEPEMEHHOTO TOKa OJIHOTO HAIPSIKECHUS
B MIEPEMEHHBIN TOK IPYyToro
HAMPSDKEHUS [IPU TOU K€ YACTOTE.

JlelicTBue TpaHcpopmaropa OCHOBAHO
Ha UCIIO0Ib30BaHUH SIBIICHUS
AIIEKTPOMArHUTHON WHYKIIHH.

Ecnun 4ncno BUTKOB B NepBUYHOW
oOMOTKe OonbWwe 4YemMm BO
BTOPUYHOU —  3TO MOHMXKAKOLLUIA
TpaHcopmaTop.

Ecau 4uC/I0 BUTKOB B NEPBUYHOU
00MOTKe MeEHbIIIEe, yeMm BO
BTOPHYHOI —  3TO NOBbILWAKOLWNN
TpaHcopmaTop.




KoHcTpyKuus Tpancpopmaropa

m @

Magnetic Secondary
field in core § coil

Components of a transformer

TpaHchopmaTop COCTOUT: U3
3aMKHYTOro cepaeyvHuKa,
N3rOTOBIIEHHOIO M3 CrieymanbHOW
NnMCcToBON TpaHcdopMaToOpHOU CcTasnu.
Ha Hem pacnonaraloTca aBe KaTyLwKn ¢
pPasfNYHbIM YNCITOM BUTKOB N3 MeOHOW
npoBonokn. OaHa n3 obMoTOK,
Ha3blBaeTCA NepBUYHOWN, OHA
NOOKIHYaETCA K UCTOYHUKY
NepeMeHHOro HanpsKeHus.
YcTtponcTBa, notpednsowmne
9SIEKTPO3HEPIUI0, NOAKMIYAKTCA K
BTOPUYHOMN OOMOTKE, UX MOXET ObITb
HECKOJTbKO .




IIpyHUIUNn padoThl TpaHchopMaTopa

[MpuHUMN gencrteua TpaHcdhopmaropa. NpuHumn gencTtema oCHoOBaH Ha
3aKOHe 3reKTpPoMarHUTHOW NHAYKUMK. [pn npoxoxaeHun nepemMeHHoro
TOKa rno nepBuUYHON OOMOTKE B cepaeyHNKe BO3HMKAET NepeMeHHbIN
MarHUTHbIM NOTOK, KOTOPbIN BO36YyXaaeT O4C NHOYKUUM B KaXKO0M
obmoTke. MarHuTHoe nosie KOHUEHTPUPYETCSA BHYTPU cepaeyHmKa u
OOVHAKOBO BO BCeEX ero ceyeHnax. MrHoseHHoe 3HadeHue nHaykuum Ei B
ntoboM BUTKE ¥ NMEPBUYHOKU, M BTOPUYHOM OOMOTOK oanHakoBo: E, = E,
1.nepBUYHOE HanNpsikeHne BO30YXAaeT NEPEMEHHbIN TOK Yepes
NepPBUYHYIO KaTyLLKY

2. TOK NepBUYHOWM KaTyLLKN CO34aeT MarHUTHOE MoJsie, KOToOpoe N3MEHSETCS
No Mepe N3MEeHeHUs TokKa

3. XXenesHbl cepaeyHuK yBennyimBaeT HanpaXXeHHOCTb MarHUTHOMo Nosngd
4. nsMeHsLLeecs MarHUTHoe norie Bbi3biBaeT M3MeHeHne pa3HoCTuU
NoTeHUManoB BO BTOPUYHOW KaTyLlKe

5. UHOyUMpoOBaHHaA pa3HOCTb NOTEHLMAaNIoB CO34aeT NepeMeHHbIN TOK BO
BHELLHEW Lenu




YpaBHeHHMA HAeaJTBHOI0 TpaHcphopmaropa

3akoH dapages

9MC, cozgaBaemada BO BTOPUYHOM O0OMOTKE, MOXET ObITb BblYUCIIEHA MO 3aKOHY
dapaged, KOTopbIn rnacut

lne

—U2 HanpsixeHne Ha BTOpUYHOU 0BMOTKE,

—N2 4yuncno BUTKOB BO BTOPUYHOW OBMOTKE,

—® cymMMmapHbIN MarHUTHbIN NOTOK, Yepe3 OANH BUTOK 0OMOTKM. Ecnn BUTKK
0OMOTKM pacnonoXxeHbl NnepneHaAnKYNSpHO IMHUSM MarHUTHOrO Nosd, TO MNOTOK
OygeT nponopunoHaneH MarHATHOMY MO U nNrowaaun , Yepes KOTOpyk OH
NpPOX0aMuT.

O[C, cospaBaemasi B nepBNYHON OOMOTKE, COOTBETCTBEHHO:

[oe
—U1 MrHOBEHHOE 3Ha4YeHMe HaNpPSKEHUS Ha KoHLUax NepBUYHON 0OOMOTKM,
—N1 4ncno BUTKOB B NEPBUYHON OOMOTKE.

[MooenuB ypaBHEHME Ha , NOSTy4MM OTHOLLEHMUE:




YpaBHeHMS UA€ATBLHOIO
TpaHncopmMaTopa

oeanbHbl TpaHcdopmaTop — TpaHcgopmaTop, Y KOTOPOro
OTCYTCTBYIOT MOTEPU AHEPTUN HA TMCTEPESUC, BUXPEBLIE TOKN N MOTOKU
paccesaHna oomoTok[10]. B ngeanbHoM TpaHcdhopmMaTope BCe CUMOBbIE
NUHUM NPOXOOAT Yepes BCce BUTKM 06enx 0OMOTOK, N, MOCKOSbK
N3MEHAILLIEECS MarHUTHOE nosie nopoXxaaeT ogHy u Ty xe JC B
Kaxkgom BUTKe, cymmapHas 30C, nHayumpyemag B 0bmMoTke,
nponopunoHansHa NoriHoOMy Yucry ee BUTKOB. Takou TpaHcopmaTop
BCHO MOCTYNaloLLLy0 9HEPrUIo U3 NepBUYHON Lienn TpaHCHOPMUPYET B
MarHUTHOE nosne u 3atem B SHepruo_BTOpUYHOM Lienn. B atom criyvae
NoCTynawLlasa dHeprma pasHa rnpeobpaszoBaHHON SHEPTUN:

rae

—P1 MrHoBeHHOe 3HayeHue noctynaroLlen Ha TpaHcopmMaTop
MOLLHOCTM, KOTOpasi BO3HUKAET B NEPBUYHOUN LENN,

—P2 MrHoBeHHOe 3Ha4eHne npeobpa3oBaHHOW TpaHCHOPMATOPOM
MOLLHOCTM, MOCTynaroLlen BO BTOPUYHYIO Lienb.




Ucnoab3oBanue TpaHcGhoOpMaTOPOB B dJIEKTPHUYECKOM
nmepemade

YT00OBI IOTEpH HArpeBaHUs MPOBOAOB ObLIM MUHHUMAaJIbHBIMH, CIETYET
MIPOU3BOAUTH YMEHBIIICHUE CHJIBI TOKA B JIMHUU MEPEIAY, YBEININBATh
HanpsDKEHUE. PUCYHOK ITOKAa3bIBACT CXEMY JIMHUU MEPEIAUU
AIIEKTPOIHEPTUHN, HAYMHAS OT JJICKTPOCTAHIINH, 3aKaHYNBAS
norpeoutesiem. 1o cxeme OTYETIIMBO BHUIHO, KaK MCIIOJIb3YETCS
TpaHCPOpPMATOp B TAKUX LETAX.
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Temnoeas B EIC OI(OBOJILTHaH .nm-ma HimskoponeTHaA IIorpeSmenb
SNEKTPO- nepefady WEKTPOSHEPTHH JITHHHA

CTaHUHA TTnneTaHuA. Tloxn CT&HLIHH Tlouuxaromui
Il oprinrarony uit IToruxaromui TpaHch opMaTOpR
TpaHchopMaTop TpaHch opMaTop




TRANSFORMER CLOZE

Directions: Using the terms inside the box, students will fill-in the gaps.

transformer step-up primary secondary

electricallyiron core  magnetized induction

constant alternating step-down voltage

A is a device that can change the potential difference
or voltage of an alternating current. A transformer
increases the voltage while a transformer reduces the
voltage A basic transformer is made from two coils of wire, a

coil from the alternating current (ac) input and a coil
leading to the ac output. The coils are not

connected. Instead, they are wound around an . This is
easily and can carry magnetic fields from the primary coil

to the secondary coil. Transformers use electromagnetic
to change the voltage of alternating currents. The
voltage and current changes can be calculated, as the power transfer is




Answers:

A transformer is a device that can change the potential
difference or voltage of an alternating current. A step-up
transformer increases the voltage while a step-down transformer
reduces the voltage A basic transformer is made from two coils of
wire, a primary coil from the alternating current (ac) input and a
secondary coil leading to the ac output. The coils are not
electrically connected. Instead, they are wound around an iron
core This is easily magnetised and can carry magnetic fields from
the primary coil to the secondary coil. Transformers use
electromagnetic induction to change the voltage of alternating
currents. The voltage and current changes can be calculated, as
the power transfer is constant.




PoJab TpanchopmaTropa B nepemaaue
ICKTPOIHEPI UM

CocTaBTe crnegytoLlne npoLecchl B NpaBUiibHOM Nopsiake




NMpaBuUNbHLIN NOPAQOK:

1. ONeKTpU4ecTBO NPON3BOANTCS HA reHepPaTOPHOM CTaHLUN OrPOMHbLIMU
reHepaTtopamn. [eHepaTopHble CTaHLUMN MOTYT UCMONb30BaTb BETEP, Yronb,
NPUPOAHbLIN ras unu Boay.

2. Tok nocblnaetcsa Yyepes TpaHcdopmMaTopbl ANA yBENTMYEHUS HaMNPAXKeHN4,
YTOObI NPOABUraTb MOLLHOCTb Ha OOSbLUME PACCTOSHUS.

3. AnekTpuyecknin 3apsa NPOXOAUT Yepes BbICOKOBONNBLTHbLIE MUHUM
anekTponepenayn, KOTopble NPOCTUPAIOTCH MO BCel cTpaHe.

4. OH pocTuraeT NoacTaHUUK, rae HanpsikeHUe CHUXKaETCsl, MO3TOMY ero
MOXHO HanpaBnsaTb Ha NUHUM 3nekTponepenay MeHbLLEro pa3mMepa.

5. OH npoxoauT Yepes pacnpeaenmreribHble NMMHUN B Ball panoH. MeHbLune
TpaHcopMaTopbl CHOBA CHUXAIOT HanpsXXeHue, YTobbl o6ecneunTb
©e3onacHoe Ncnonb3oBaHUE SHEPIMN B HALLUMX JOMaX.

6. OH noakno4YaeTcs K BalllemMy JOMY M NMPOXOANUT Yepesd CHETUMK, KOTOPbIN
N3MepPSIET, CKOMNbKO Balla CEMbS NUCMOIb3YET.

7. aﬂeKTpI/ILIeCTBO NOCTynaeT Ha CepPBNUCHYIO MNMaHesb B BalleM rnoasare Uuin
rapaxe, rie aBToMmaTn4eCKmne BbIKIMo4HaTesin Ui npenoxpaHnTenn
3allULLAaT NMpoBoda BHYTPU Ballero AoMa OT neperpy3kun.

8. OnekTpn4ecTBO NPOXOAUT Yepes NPOBOAA BHYTPU CTEH K pO3eTKaM U
Nepeknto4YaeTcs No BCeEMY BalleMy A0MY.




Bormpocs! 1y aHajuM3a

1. Bnnaet nm Konn4yecTBo BUTKOB B KaTyLLKe Ha BbIXOOQHOE
HanpshkeHne? Kak?

2. CpaBHUTE BbIXOAHOE HaNpsKeHune, Korga
A. lNepBuyHas obMoTKa umeeT bonblue BUTKOB, YEM BTOPUYHOM
B. Y nepBnyHOM OOGMOTKN MEHbLLE BUTKOB, YEM Y BTOPUYHOM

3. PaboTtaeT nu TpaHcdopmaTop, ecrn OH He NMOAKIMOYEH K
nepemMeHHoMY Toky? OBOCHYNTE CBOU OTBETHI.

4. lpencrasngaeT nu pesyneraTt ngeasrbHbI TpaHcdopmaTop?
O6ocHynTE CBOU OTBETHI.

5. ECTb nu owmnbkm B Bawem akcrnepumeHTe? Kakme MoryT 6biThb
BO3MOXXHbI€ NCTOYHUKN OLLNOOK N KaK MOXHO UX n3bexatb?

6. Noyemy BaxHbI TpaHcdopmaTopbl? [Npuseaute oguH (1) npumep, B
KOTOPOM MOHMXKaKLWMin TpaHcopmaTop SBNAETCS Nofe3HbIM, U O4uUH
(1) npumep ans nosbiwarowero TpaHcopmartopa. ObocHynTe cBOU
OTBEThHI.




BbInoJiHeHHE yIpaKHEeHU A

Ctp. 59, yyebHuka. Ynp.10 Ne1.




