KOMYHAJIbHUH 3AKJIAJI IPO®ECIHHOI (TPO®ECIHHO-TEXHIYHOI) OCBITH
«KAIBCHKHMI MPO®ECIHHUI KOJIEK i
IH®OPMALIMHUX TEXHOJIOI'TA TA MOJIITPA®Ii»

MeToan4Hi peKoMeHaalil 10 MPOBEeAeHHS YPOKY

3 npeameTa «Dizuka 1 acTpoOHOMIS

3a Temoto «Tpancopmarop. BupoOHuiTBO, Nepegaya
Ta BUKOPUCTAHHS €HEPT1l €JIEKTPUUHOTO CTPYMY»

Buxkianau:

AragonoBa CaiTiiana MukoJsaiBHa
3aragpHuUl CTaX MeAaroriyHoi poooTH
— 13 pokiB, B 3aknani — 1 pik
KgamidikaiiitHa kaTeropis— cremiaiicT
nepIoi Kareropii

Kuis -2023



XapakTepuCTHKA i HABYAJLHO-BUXOBHE 3aBJaHHS TEMH YPOKY

Marepian temu ypoky «Tpancdopmatop. BupoOHuuTBo, nepemaya Ta
BUKOPUCTAHHS €HEPrii EJNEKTPUYHOIO CTPyMy» € APYIMM YPOKOM Y TeMi
«EnekTpomaruniTHi  XBwii». Marepian  TeMH  MOB'SI3aHUH 3 TEMOIO
«EnekTpoMartiTHe mojie», B SKiii BUBYAJIOCH SIBHIIE €JIEKTPOMArHITHOI 1HIYKITIT,
10 € OCHOBOIO (PI3UYHOTO MPUHIIHMA Jii TpaHchopmaTopa.

Ha wmomenT posrmsamy Temm 3100yBadl OCBITH BXXKE OTpUMAld Ha
MOTIEPETHHOMY YPOIIl 3HaHHS 3 TeMHU «3MIHHHHA CJICKTPUYHHA CTPYyM», IO Ja€
3MOTYy OINUpaTUCSd Ha PO3YMIHHS BJIACTUBOCTEH 3MIHHOIO CTpyMy Ta
3aCTOCOBYBATH OTPUMAaHI 3HAHHS JJIs MTOSICHEHHSI HOBOT TEMU.

Takox mepen BUBYEHHSIM TEMH 3/100yBauaM OCBITH OYJIO 3allpONIOHOBAHO
MOBTOPUTU TEeMH YpPOKiB «EjexkTpomarHiTHa iHAYKIsS Ta ii 3aCTOCYBaHHS,
«3akon JIxoynsa-Jlenna», « Enexrpuunuii omip». Taka miaroroBka HeoOXiaHa s
Kpamioro po3yMiHHS XapakTePUCTHUK 3MIHHOTO CTPpyMy Ta TMPUHIHMIY il
TpaHchopmaropa.

JlaHuii ypok € ypoKOM 3aCBOEHHSI HOBUX 3HaHb. 3aKpIIJICHHS BHUBUYEHOTO
Marepiany BiIOyBae€TbCs NUIIXOM poOOTH 3700yBadiB OCBITH Yy TpyIMax Haj
MUTAaHHSMM, BHUBYCHMMH Ha yporl. llomanbine 3akpirsieHHsS 3HaHb Oyne
BiI0yBaTHUCS Ha JIa0OPATOPHO-TIPAKTUYHUX POOOTAX 3 TEMHU.

[lin ywac mpoBemeHHsS YPOKY 3100yBadi HABYAIOTHCS CAMOCTIHHOCTI Yy
NPUIHATTI pIllIeHb, TBOPYOMY IMIIXOMy JO BUKOHAHHS 3aBJaHb, YMIHHIO
KOPHUCTYBATHCS HAOYTUMHU 3HAHHSMHU Ha TTPAKTHIII.

HapuanpHe 3aBnaHHsS ypoky: (opMyBaHHS Yy 3700yBadiB OCBITH 3HaHb 3
OyoBM, TIPUHLMIY Jii Ta MpU3HAYCHHS TpaHchopMmaropa, CrocoliB mepenadi
CJICKTPUYHOI €Heprii Ha BEJIUKI BIICTaHI.

BuxoBHe 3aBmaHHsA ypoKy: BUXOBYBaTH 1H(MOpMAIiiHYy 1 KOMYHIKATUBHY
KyJIbTYpY 3/100yBadiB OCBITH, TIOJITEXHIYHUI CBITOTJISA, 30CEPEIHKEHICTD 1] Yac
BHKOHAHHS 3aBJaHb, CaMOCTIMHICTh, OPraHi30BaHICTh, BiAIMOBIJAIBHICTH 34
BUKOHAHY pOOOTY, BMIHHS IIPAIIOBATH B KOMaH/I1, €KOJOT1UHY KYJIbTYpY.

Po3BuBanbHa MeTa ypOKy:pO3BUBATH JIOCIIIHUIIBKI HABUYKHU Ta IHTEPEC 10
BUBYCHHS (D13MKU, TBOPUYY AKTHUBHICTH y4YHIB, BMIHHS TPAIfOBATH CAMOCTIMHO;
dbopMyBaTH HaBUYKA KOHTPOJIO Ta CaMOKOHTPOJIO, PO3BUBATH BMIHHS
aHaJli3yBaTW BHBYEHHUI Marepial 3 TEeMH Ta 3aCTOCOBYBaTHM HaOyTi 3HaHHS B
CTaHJAPTHUX CHUTYyallisX 1 MEPEHOCUTU 3HAHHSA 1 HABUYKM y HOBI CHUTYyalii,
CIPUSTU aKTUBI3allil Mi3HABAJIBHOI JISJIBHOCT1 YYHIB Ha YPOIII.

MeroauuHa MeTa YpPOKY: 3acTOCYBaHHS IHHOBALIMHUX TEXHOJIOTIH Ta
IHTEpaKTUBHUX METO/IIB HABYAHHSI.



MeToauka npoBeieHHs] YPOKY

3a TUIIOM JITaHUH YPOK € ypOKOM OTPUMAaHHS HOBUX 3HaHb. Marepiail ypoky
noTpedye 3HaHb TeM «EnekTpomarHiTHa 1HAYKINS Ta 11 3aCTOCYBaHHS,
«Enextpuunuii ctpym», «IIO0TyKHICTh €IEKTPUYHOTO CTPyMY», «3akoH Jxoys-
Jlenna», «EnekTpudHuii omip», «3MIHHUHA eNeKTPpUIHHUM cTpyM» Ta «I apMOHIYHI
KOJIMBAHHSD.

Ilepen mpe3eHTali€ro TEMU 1 IJIaHY YPOKY IPOBOJIUTHCS aKTyasi3allis
ONOPHUX 3HAHb TEOPETUYHOTO MaTepially 3 MONEPEeIHbOT TEMH «3MIHHUMA CTPYM».
MoTuBalliss HaBYaJIbHOI JISUTBHOCTI BIIOYBAETHCS y BUTJISAI 3allMTaHb BUKJIa a4da
Ta KOPOTKHUX BIAMOBiIEH yuHIB (BrpaBa «l[ikaBHHKY 13 XaTUHKI).

Jlyist moBHOTO Ta O1bIT KOMGOPTHOTO /Jist 3100yBayiB OCBITH OTIAHYBaHHS
3HAHHSIMU 3 TEMU B KOXKHOTO 37100yBada OCBITH Ha MapTi € pO3JaTKOBUI MaTepiai
3 OMOPHUM KOHCIIEKTOM HaBYAJILHOTO MaTepialy YpOKy.

[licns mpeseHTanii TeMu 1 IJIaHY YpOKY BHUKJIAJIad MOSICHIOE OYyJIOBY Ta
NPUHIMN J1i TpaHc(opmaTopa 3a JOMOMOIO0 HAOUHMX, UTFOCTPATUBHUX METO/IIB
HaBYaHHS y BUTIIAAI claka-moy. IIpeseHTallis ypoKy TakoxX HajaHa 3a37ayerijib
3no0yBauam ocBiTH y Kiacpymi, e BOHH MOXXYTh YTOUHUTH MOMEHTH TE€MHU, K1
BUKJIMKAIOTh yTPYAHEHHS.

[Ticns BuBYeHHA OyIOBHM, NpUHIMIA [Aii TpaHncdopmaTopa Ta MOro
TEXHIYHUX MOXJUBOCTEH 3700yBauaM OCBITH MPOMOHYETHCS CaMOCTIIHO
3aMMcaT cXeMy mnepejiadl eJIeKTpOeHeprii Ha BIACTaHb.

Jlns 3akpiluieHHs Martepiajly ypoKy 3700yBauyaM OCBITH IPOMOHYETHCS
pobota y rpymax. [lepma rpyma 3HaXOAWTH BIAMOBIAHOCTI Mk MUTAHHIMH 3
HOBOI T€MHU 1 TOTOBMMH BIAMOBIASIMU Ha HUX. [[pyra rpyma i3 3ampornoHOBaHUX
OKpEMHUX CJIiB CKJIa/1a€ 03HauYCHHs (DI3MUHUX MOHATH, BABYCHUX HA YPOIIL.

[Ipu migBeneHHI MiACYMKIB YPOKY B1IOYBA€ThCS BHOIPKOBE OIIHIOBAHHS
3100yBayiB OCBITH, SK1 BIJIMOBIJATH HA YPOLIL.

B sikocTi joMamHboro 3aBiaaHHs 3700yBadl OCBITA OTPUMYIOThH 3aBIaHHS:
OMpallOBaTH ONOPHUNA KOHCHEKT Yy 30ILIWTaxX, BIANOBIIHUN maparpad vy
HiAPYYHUKY Ta MEPErIsIHYTH Bijieo 10 ypoky y Kiacpywmi.



3ATBEPIXVYIO
3actynHuk nupekropa 3 HP

Ipuna MOIIIHAT Y JI
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IIVTIAH YPOKY

29 aucromaaa 2023 p.
I'pyna Ne 28

IIpodecia «Oneparop 3 06poOKu
1H(dopMaIii Ta IpOrpaMHOro
3a0e3MnedeHHsl, 00JIIKOBEIh 3 PEECTPAIIii
OyXTalNTepChKUX JAHUX)

IIpeamer «di3uka i aCTPOHOMIS»




Tema 17. EnekrpomMartitui XBuJii.

Tema ypoky Ne 154, «Tpanchopmartop. Bupoounnrso, nepegaua ta
BUKOPHCTAHHSA €HEPril eJIEKTPUYHOI0 CTPYMY»

Merta ypoky

HaBuanbna: ¢opmyBaHHsS Yy 37100yBauiB OCBITHM 3HaHb 3 OYJIOBH,
NpUHLMAMY [J1i Ta mNpu3HadeHHS TpaHcdopmaTopa, CIOCO0IB  mepenadl
€JICKTPUYHO1 €Heprii Ha BEJIUKI BIICTaHI.

Po3BuBajibHA: PO3BUBATH JIOCIITHUIIPKI HABUYKHU Ta IHTEPEC O BUBYCHHS
G13UKH, TBOPYY aKTHBHICTh YYHIB, BMIHHS MPAIIOBATH CaMOCTIMHO; (opMyBaTu
HaBUYKM KOHTPOJIO Ta CAMOKOHTPOJIO; pPO3BUBATU BMIHHS aHali3yBaTH
BUBYECHMI Marepiaid 3 TEMU Ta 3aCTOCOBYBATH HAOYyTi 3HAHHS B CTaHJIAPTHUX
CUTYallisIX 1 IEPEHOCUTH 3HAHHS 1 HABUYKHU y HOBI CUTYaIllli, CIIPUATHA aKTUBI3aIli
M3HABAJIBHOI IISUTHHOCTI YUHIB Ha yPOIIi.

BuxoBHa: BuxoByBatH I1H(QOpMAIiiHy 1 KOMYHIKaTUBHY KYJIBTYpPY
3100yBavyiB OCBITH, TMOJITEXHIYHUHW CBITOTJISAMA, 30CEPE/DKEHICTh I Yac
BHKOHAHHS 3aBJaHb, CaMOCTIMHICTb, OPraHi30BaHICTh, BiAMOBIJAIBHICTh 34
BUKOHAHY poOOTY, BMiHHS MPaIlOBATH B KOMaH/1, €KOJOTTYHY KYJIbTYpY.

MetoanuHa: 3acTOCYBaHHS 1HHOBAUIMHUX TEXHOJIOTIHA Ta 1HTEPAKTUBHUX
METO/11B HAaBYaHHSI.

Tun ypoky: ypok 3aCBO€HHSI HOBUX 3HaHb

JloMiHyI04i MeTOIM NMPOBEJAEHHS YPOKY:

" [OSICHIOBAJIbHO-1TFOCTPATUBHUN;
= Oecina;
" camMmocTiiiHa po0oTa.

JloMiHy04i NPUHIUIIN:

® CHCTEMHICTb 1 OCJIIJOBHICT, HABYaHHS,;

" JOCTYITHICTH 1 TOCHUJIBLHICTh HAaBYAHHS,

" |HIWBIAYaAJBHHUHN MiIX11 10 0COOMCTOCTI 3100yBaviB OCBITH;
" HAyKOBICTb;

" 3B’430K TEOpIi 3 MPAKTUKOIO;

" CBIJOMICTH Ta aKTHUBHICTB;

" HAOYHICTE.



dopMa HABYAHHS: YPOK 3aCBOEHHS HOBUX 3HAHbD.

®opmMma opranizauii yuHiB Ha ypoui: QpoHTaTbHO-1HIUBIyaJbHA.

BHyTpimiHbonpeaMeTHI 3B’ A3KH

«EnexkTpomartiTHa iHAYKIIIS Ta 11 3aCTOCYBaHHSY;
«EnexTpuuHu cTpym»;

«I1OTY>KHICTb €IEKTPUYHOTO CTPYMY»;

«3akoH Jlxxoynsa-JIeHnay;

«Enextpuunuii omnip»;

«3MIHHHMI €IEKTPUYHUN CTPYM»;

«I"apMOHIYHI KOJIMBAaHHS.

MiknpeaMeTHi 3B’ A3KH:

Enexrporexnika
Marematuka
['eorpadis
ExoJtoris

Oo6aaagnanns, T3H:

HOYTOYK,
MYJIbTUMEIIMHUN TTPOCKTOD,
€KpaH;

3aco0u HA0OYHOCTI, PO3IATKOBHM MaTepiaJ:

MiJIPyYIHUK,

npeseHTanisa « Tpanchopmarop. [lepenada enekTpoeHeprii Ha BiJICTaHbY;,
ONOPHUN KOHCIIEKT,

(GI3UYHMN CITOBHUK,

1HIMBIIyalIbHE 3aBJIaHHS JJIsI IEPEBIPKU 3HAHb,

PO3AaTKOBUI MaTepian [l IEPEeBIPKU PiBHS 3HaHb 3700yBayiB OCBITH;



CTpyKkTypa YpoKy
1. Oprani3zaniiina yactuia ypoky.(1 xB)
[lepeBipka npucyTHIX 3700yBayiB OCBITH Ha ypOIL.
2. AkTyaJni3auisi OMOPHUX 3HAHB. (5 XB)
3anumanns 013 NOBMOPEHHS NPOTOEHO20 MAmepiany:

= 1 .5kuii cTpyM MPOTIKAE B €IEKTPOMEPEXKI ?

= 2.SIkuii cTpyM Ha3UBalOTh 3MIHHUM ?

= 3.5Ika yactora 3MiHHOTrO cTpymy? Ska Hanpyra B Mepexi?

= 4 Sxuit npunaj nei ctpym BupoOise ?

= 5.5ke (QizuuHe sBUINE TMOSCHIOE TPUHLIMMI J1i TeHepaTopa 3MIHHOTO
cTpymy?

= 6./le BUpOOJISAIOTH 3MIHHUM CTPYyM ?

= 7.5kl TUIIM €JIEKTPUYHMX CTAHIIN BU 3HAETE ?

3. ®opmyBaHHs HOBUX 3HAaHb.(30 XB)
3.1. [1oBimOMJICHHS TEMU 1 TIJIaHY.
3.2.Mera 1 3aBIaHHA:

Meta ypoky: O3HallOMUTHCH 3 OyJI0BOIO, MIPUHIIMIIOM Jii il Ta MPU3HAYCHHSIM
TpaHchopmaropa. 3’sACyBaTH, 3a 3a KO0 CXEMOIO B1AOYyBa€ThCs mepenaya eleKTpo-
poeHeprii BiJl BUpOOHHKA J0 CIIOKHUBAYiB.

3aBaaHHA YPOKY:

1. 3’sacyBatu, 4OMy ICHy€ BHUpOOHHMYA MOTpeda BUKOPUCTOBYBATH TPUIIATU
JUTSE TIBUIIECHHS 1 TOHMDKCHHS HANPYTd B CXEMl Mepenadi eJIeKTPOCHeprii Ha
BIJICTAHb.

2. Busuntu OynoBy, npuamun aii Tpancdopmaropa.

3. BuBuutu (pizuuHi XapakTepucTUKH TpaHchopmaTopa.

4. PosrinssHytn  cxemy — BHpOOHMIITBA, Iepeadyl Ta  BUKOPUCTAHHS
€JIEKTPOCHEPT1i.

4, Cucremaru3aiisi Ta 3aKpinjieHHsi 3HaHb, OTPMMAHUX HAa AaHOMY ypoui. (7
XB)

3anumanus 015 3aKpinienHs HO8020 Mamepiany.
1. Tpaucdopmatop ryzie Tomy, Iio...

2. Ilim yac mepenadi eneKTpoeHeprii Ha BEIMKI BiJICTaHI MIJBUIYIOTh HATIPYTY
3MIHHOTO CTPyMY, 11100...



3. TpancdopmaTop CKIamaeThes 3...

4. ObMmoTka TpaHchopmMaropa, sika MPUETHYETHCS 0 BUPOOHUKA
CJICKTPOCHEPT11, HA3UBAETHCHA. . .

5. Obmortka TpaHchopmaTopa, sika IPUETHYETHCS 10 CIIOKUBava
CJICKTPOCHEPT11, HA3UBAETHCHA. . .

6. Po6ora Tpanchopmaropa rmpu po3iMKHEHi BTOPUHHIN 0OMOTII
HA3UBAETHCH. ..

5. IlixBeaeHHs NmiaACyMKiB ypoky. (2 XB)

» JlomarHe 3aBIaHHS: ONPAIFOBATH OMIOPHUN KOHCTIEKT; IEPETITHY TH
BiJieo 10 ypoky y Knacpymi (ypok 154).

*  Pednexkcis.

*  QOriHOBaHHS pOOOTH YYHIB Ha YPOIIi.

Xix ypoky:
Jii BuKagaya Jii 3100yBayiB OCBITH
1. OpranizaniiHui Crapocra rpynu JI0NoBiJIa€ BUKIAIaqdy
momenT. (1 XB) PO BIJICYTHIX Y4YHIB 1 TOTOBHICTH J0
Bukiamgau BiTa€ThHCH, Bimmiuae | YPOKY

BIJICYTHIX Y4YHIB, MepeBips€ TOTOBHICTD
YVYHIB Ta ayJIUTOPIi 10 YPOKY.

2.AKTyaJjizauisi ONOpHUX
3HaHb. (5 XB)

Buknamau  akueHtye — yBary
3100yBayiB OCBITH Ha TOMY, IO B
noOyTi 1 IPOMHUCIIOBOCTI
BUKOPUCTOBYETHCS 3MIHHUN CTPYM,
SKUN BUPOOJISIETHCS Ha
€JIEKTPOCTAHUIAX Ta IMEpPEeHaeTbCs
10 KOpHUCTyBaya. Buknanau
MPONOHYE  3rajJiaTd  BUBYEHUU
Marepial 3  TeMH: «3MIHHHUMI

CTPYM».

1.1losidomrenns: 3100yBau OCBITH, SIKUI TOTYBaB
«BukopucranHs EJEKTPOCHEPT1l | OBiZOMIICHHS, BiIIIOBIIAE.
3MIHHOT'O CTPyMY 3aMICTh

MOCTIHHOTO CTPYMY».

3100yBayi OCBITH BIJIIOBIJIAIOTh Ha




2. Bnpasa  «llikasunxu i3

XAMUHKU»:

1) Sxuit  cTpyM  mpoTikae B
eJICKTpOMEpexKi?

2) Slkuii CTpyM HA3WBAaIOTh
3MIHHUM ?

3) Slka yacToTa 3MIHHOTO CTpymy?
Ska Hampyra B Mepexi?

4) Slkwit  mpunax el
BUPOOIISE ?

CTPYyM

5) Slke ¢i3uyHe SBUINE TMOSCHIOE

OpUHIUN i reHeparopa
3MIHHOTO CTpyMYy?

6) le  BUpPOOIAIOTH  3MIHHHH
cTpym?

7) SIKi THIIH €NIEKTPUYHMX CTAHIIIN
BU 3HaeTe ?

IIMTaHHSA.

baowcana 6ionoesiosn:

3MIHHUI €1eKTPUUHHUI CTPyM
baowcana 6ionoesiow.

3MIHHUH CTPYM - 1I€ CTPYM, SIKUI
NEepioAMYHO 3MIHIOE 3HAUCHHS Ta
HaIPSIMOK Y Yacil

baoswcana 6ionoeiown:

50T, 220 B

Baoicana 6ionosion:

['ereparop 3MIHHOTO CTPyMy

Baowcana 6ionoesion:
SBuIlle eNEeKTPOMArHiTHOT 1HAYKIIIT

Baoswcana 6ionoesiow:
Ha enexTpocranirisx

Bascana 6ionogios:

I'EC, AEC, TEC, BiTpoOBi, COHSIYHI,
reoTepMabHi. ..

3.®opMyBaHHSI HOBHUX 3HaHb.
(30 xB)

Bukianau mnoBiioMiisie Temy,

METY 1 3aBJaHHS YPOKY.

Tema ypoky: Tpanchopmarop.
BupoOuunrgo, nepeaaya Ta
BUKOPHUCTAHHS eHeprii
CJIEKTPUYHOTO CTPYMY.

Mera ypoky: O3HaOMHUTHUCH 3
OyJ1I0BOIO, TPUHIMIIOM Aii 1ii Ta

NpU3HAYCHHSIM  TpaHcdopMmaropa.
3’sicyBaTu, 3a 3a SIKOIO CXEMOIO
B110yBa€ThCS nepeaava

CJICKTPOCHEPT1l B1J BUPOOHHKA IO
CIIO’KHMBAYIB.

3mo0yBayi OCBITH 3HAHOMIISATHCS 3
TEMOIO, METOIO Ta 3aBJIaHHSIMH YPOKY.

3100yBadi OCBITU 3aMHUCYIOTh TEMY B
KOHCIIEKTI.




3aBiaHHA YPOKY:

1.3’acyBatt , 4YOMy ICHYE
BUpOOHHYA norpebda
BUKOPUCTOBYBaTH TPWIAINA IS
M1JBUIICHHS 1 TOHUKEHHSI HAIPYTH
B CXeMi mepeaadi eJIeKTPOeHeprii
Ha BI1JICTaHb.

2.BuBunT Oy0BY, IPUHIMN il

Tpanchopmaropa.
3.BuBuntH ¢b13n4Hi
XapaKTepUCTUKU TpaHCcpopMarTopa.
4.Po3rnsHyTH CXEMY
BUPOOHUIITBA, nepeaayi Ta

BUKOPHUCTAHHS €JIEKTPOCHEPTii.

[Ticns  3aBepiieHHS TOSCHEHb
BUKJIaJIad TIPOIOHYE 3700yBadam

3100yBadi  OCBITHM  CIyXawTh 1
OOMIpKOBYIOTh, NMPUUMAIOTh Y4YacTh B
oOroBopeHH1. OJJHOYACHO 3aMUCYIOTh Y
30IIMTH HEOOXIIHY 1H(opMarlio 13
OIIOPHOT'O KOHCIIEKTA.

baocana 6ionogion:
Enexrpocranuis-ITigsuinyBaibHuH
tpanchopmarop-JIEII-

OCBITH CaMOCTIMHO CKJIACTH CXEMY llormicyBaTbHIH Tpancgopmarop-
nepeaadi eJeKTpoeHeprii  Ha Cnosxusay
BIJICTAHb ~HAa  OCHOBI  3HaHb,
OTPUMaHMX Ha YPOIIi.
4.CucremaTu3anis Ta | 3m00yBaul OCBITH BUKOHYIOTh

3aKpinJieHHsl 3HAHb, OTPUMAHUX HA
aaHomy ypoui. (7 xB)
3asnanns I, II rpynu:
BcranoBuTH BIAMOBIAHICTE MIXK
IMUTAaHHIMH 1 BIAMMOBIISIMH 10 HUX.
1.Tpanchopmatop ryae Tomy,
I0. ..

2.11ix yac nepenayi
CJICKTpOCHEePrii Ha BeIWKiI BiACTaHI

3aBJAHHA y IpyIax.

Bionosios:

3MIHIOIOTBCSl PO3MIpPU MaTtepiaiy, 3
SIKOT'O BUTOTOBJICHHI TpaHchopmaTop,
Py HaMarHivyyBaHHI.

Bionoegios:
3MEHIIUTA BTPATH MPHU Mepeadl
€JIEKTPOCHEPT1i Ha BIJCTaHI.
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M1 IBUIIYFOTh 3MIHHOT'O

CTpyMy, 1100...

HaIpyry

3.Tpanchopmarop ckiagaeThes

4.06moTtka Tpanchopmaropa, sika

hi (o)
€JIEKTPOEHEPTii, HA3UBAETHCA. . .

IIPUETHYETHCS BUPOOHHKA

5.00MmoTKa Tpanchopmaropa, sika

10
CJIIEKTPOCHEPT1i, HA3UBAETHCA. . .

MIPUETHY €ThCS CIIOKMBaya

6.Pobora Tpanchopmaropa mpu

PO3IMKHEHIH  BTOpPUHHIA  OOMOTII
HA3UBAETHCH. ..

3aBaanus Il rpynu:

[3 okpemux CIiB  CKJIAcTu

O3HAUEHHS TEpPMIHIB, BUBYEHUX Ha

ypout,
KOHCIICKTOM.

KOPUCTYIOUUCh  OMOPHUM

[HauBinyansHe 3aBIaHHS:

KinpkicTs 0OMOTOK

KinbkicTh BUTKIB y MEePBUHHIN
oOMmoTII1

3. KimpkicTe  BHUTKIB Yy  BTOpHHHIH
oOMmoTII]

4. Ha SIKOMY X0y Mpanoe
TpanchopmaTtop?

Bionogiow:
[lepBrHHOT OOMOTKH, BTOPUHHO1
00OMOTKH, Ocepis

Bionoeiows:
IlepBuHHOIO.

Bionosiow:
BropunHoto

Bionosios:
XojocTuM X0JI0M TpaHchopmaropa

3100yBaui OCBITH CKJIaJIal0Th
O3HAYEHHS TEPMIHIB
«Tpancdhopmatopy, «Tpanchopmarop
y PEeXKHUMI XOJIOCTOTO X013,
«HaBanTaxeHnuit Tpancopmarop» 13
OKpPEMHUX CJIIB.

Bionoesios:

N

HaBanTtaxxenuii Tpanchopmartop.
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S. IinBenennss  miACyMKiB

YPOKY. (2 XB)
JlomaliHe 3aBaHHS:

OIIPALFOBATH ONIOPHUN KOHCIIEKT;
MEPETIISIHYTH BIJIEO JI0 YPOKY Y
Kiacpymi ( ypok 154).

Pednekcis.

OmintoBaHHs poOOTH 3100yBayiB
Ha ypolIi.

3nmo00yBaui OCBITH
JOMAIITHE 3aBJIaHHSI.

3aIUCYyIOTh

12
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J. O. 3acexin. Kuis: Opion, 2019. 304 c.
3. JloB1AHUK JU1st a0ITYPIEHTIB Ta YYHIB 3arajlbHOOCBITHIX

HaBuasbHUX 3akiaiB «Dizuka» / M. M. JlinoBuuy, €. B. Kopmak. Kuis: Jlitepa
JIT/, 2013. 448 c.

4, ®di3uka. Kommiexcue Bunanns / M. O. Ansommna, I'. C.
borpanoBa, @. f. boxunona, JI. A. Kupuk, FO. A. Cokonosuu. 11-te Bua. Kuis:
Jlitepa JIT/I, 2018. 384 c.

Buxiamau Csitnana AT AOOHOBA
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TOJATKHU
OnopHu# KOHCIEKT

Tema: Tpanchopmarop. Ilepenaua esiekTpoeHeprii Ha BiACTaHb.

TpaucdopmaTtop-11e  eJIESKTPOMarHiTHUI MPUCTPIN, IO  TIEPETBOPIOE
3MIHHUHA CTPYM OJHI€l HAPyTru HA 3MIHHUN CTPYM 1HIIOI HAMPYTH 332 HE3MIHHOI
YacCTOTH.

[Tix wac Tpanchopmarlii yacToTa 3MIHHOTO CTPYMY 3QJIUIIAETHCS CTAIIOI0
v=50T1t

Jist TpaHcopMaTopa 3aCHOBaHA HA SIBHINI €JIEKTPOMATHITHOI IHAYKIIii.

BynoBa tpancdopmaropa:nBi KOTyWIKM (NEpBHHHA Ta BTOPUMHHA) Ha
OJIHOMY (pepOMAarHiTHOMY ocep/ii 3 HAOOPHUX TUIACTHH.

HaBanTa:xkenui TpancdopMaTop-podoTa Tpancdopmaropa 13
3aMKHEHOI BTOPHUHHOIO OOMOTKOIO.

TpancdopmaTop y pe:kuMi X0J0CTOro Xoay-podora Tpancopmaropa 3
PO3IMKHEHOIO BTOPUHHOIO OOMOTKOIO.

Koediuienr Ttpanchopmamii-BiqHOIIEHHST Hanpyrd Ha NEPBUHHIN
oOMOTIIl 10 HaNMpyrd Ha BTOPUHHIK OOMOTII (BIHOIIEHHS KiJIbKOCTI BUTKIB Ha
MePBUHHINA 0OMOTII A0 KiJIbKOCT1 BUTKIB Ha BTOPHUHHIM).

k>1-3amxyBansauii Tpanchopmarop (Ui>Uy)

k<1-migsuinyBansuuii Tpancdopmatop (Ui<Uy)

k=€1/ 82 k=U1/U2 K:Nl/Nz , Je S 1y S 2 = EPC B O6MOTKaX;

U4, U, —Hanpyra B 0OMOTKaX;

N1, N, —KUIBKICTH BUTKIB B OOMOTKax

BigHomenHst ctpymiB B 0OMOTKax 0O€pHEHO MPOMOPIiitHE BiJTHOIICHHIO
Hanpyr: Uy/Uz=15/11

KK/l Tpancdopmartopa ctanoButh 97-99%,
1=P,/P1X100%=U,I,/U11:X100% , ne P1,P,-mtoTykHICTh B 0OMOTKAxX
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Tpaucwliﬁarop

rlonua:gsaabnm

TpaHcoopMaTop
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3anuTaHHA 1/ NOBTOPEHHS MPOIJAEHOr0 MaTepiay:

1.5Ixuit cTpyM TIPOTIKAE B €IEKTpOMEPEXi ?

2.Sxuit cTpyM Ha3UBAIOTh 3MIHHUM ?

3.5lka yactora 3MiHHOTO cTpyMy? Slka Hampyra B Mepexi?

4.Sxuii npunaa ueu ctpym BUpoOIIsie ?

5.5ke (i3uuyHe dABUILE TMOSCHIOE MPUHUMUI [li reHepaTopa 3MIHHOTO
CTpymy”?

6./1e BUpOOISAIOTH 3MIHHUN CTPYM ?

7.51k1 TUTIN €JIEKTPUYHUX CTaHINN BU 3HAETE ?

16



3anuTaHHsA 1JIS 3aKPiNJIEHHS HOBOT0 MaTepiajay:

. Tpanchopmarop ryae Tomy, mo...
. Ilix yac mepenadi enekTpoeHeprii Ha BEIMKI BiJICTaHI MIJBUILYIOTh HAIIPYTY
3MIHHOT'O CTpyMY, I1100...

. TpancdopmaTop cknaiaerbes 3...

. ObmoTtka TpaHchopmaTopa, sika MPUETHYETHCS 10 BUPOOHUKA
CJICKTPOEHEPT1i, HA3UBAETHCA. ..

. OOMoTKa TpaHcpopMaTopa, sika IPUETHYETHCS 10 CIIOKMBaYa
CJICKTPOCHEPT11, HA3UBAETHCHA. . .

. Pobota Tpancdopmaropa npu po3iMKHEH1H BTOPHUHHIM 0OMOTIII
Ha3UBAETHCH. ..

17



InauBinyanbHe 3aBIaHHSA:

Tpauchopmartop Bynosa i napamerpu
1. KingbkicTh 0OMOTOK

5. KinbkicTh BUTKIB y TIepBUHHII
oOMoTII

6. KinbkicTb BUTKIB y BTOPUHHIN
00MOTIIL

7. Ha SIKOMY X0y Mpanoe
TpaHcopmarop?

18



DizuyHui CJIOBHHUK:

3MIHHUH CTPYM — €JIEKTPUYHUI CTPYM, CHJIa Ta HAMPSMOK SKOTO MEPI0JUIHO
3MIHIOIOTBCS 3 YaCOM, Ha BIJIMIHY B1Jl IOCTIHHOTO CTPYMY, SIKAW Tede JIMIIE B
OJTHOMY HAIPSMKY.

Depomaznemurku — 1€ PEUOBUHH, SIKUM IIPUTAMaHHUN CUIILHUNA MarHETH3M,
TOOTO 34aTHICTh HAOYBAaTH BJIACTUBOCTEH MarHiTy, HAMarHi4yBaTUCH ITi1 JII€F0
cJ1a0KHUX Mar"HiTHUX I10JI1B

Jlxxeperno enekTpuaHoi eHeprii, ske crBoproe EPC, 110 nepiofnyHO 3MiHIOETHCS,
Ha3UBAIOTh F€HEPATOPOM 3MiHHOI'O CTPYMY.

Po6Goty cToponHIX cuit ACT 13 IepeMIIeHHsT OIMHUYHOTO TTO3UTUBHOTO 3aps Ty
HAa3UBAIOTh eJIEeKTPOpYywiHHOW0 cuiiok iHaAykuii (EPC inaykmii) .

SBuIIEe eJIEKTPOMATHITHOI iIHAYKIII — 1€ SBUIIC BUHUKHEHHS BUXPOBOT'O
SJIEKTPUYHOTO TI0JISI a00 eNIEKTPUYHOT MOJISIPU3allii MPOBITHUKA IT1]1 Yac 3MIHH
MarHiTHOTO MOJIst 200 il Yac pyXy MPOBITHUKA B MAarHITHOMY ITIOJTI.

Ei =— A ®/ At
3Hak «MiHyC» BinoOpaxkae mpasuiio JleHra.

IIpaBuio Jlenna: iHIyKIIHHUN CTPYyM, SIKUH BUHUKAE B 3aMKHEHOMY
IPOBIIHOMY KOHTYP1, Ma€ TaKUW HAMIPSIMOK, 1110 CTBOPEHUM LIUM CTPYMOM
MarHiTHUHM NOTIK NEPELIKOKAE 3MIHI MATHITHOTO TOTOKY, SIKMil CHPUYMHUB
MOSIBY 1HIYKIIIHHOTO CTPyMy

IMoTik marniTHOI inayKUiil (MarHiTHUii notik) ® — e $i3uyHa BEeIWYNUHA, KA
JOPIBHIOE IOOYTKOBI MarHiTHOT 1HAyKIii B Ha oy S moBepXHi Ta HA KOCUHYC

KyTa & M1 BEKTOPOM MAarHiTHOI IHAYKIII1 1 HOpMAJLIIO 10 TTOBEPXHI:
® = BScosa

Crpymu dyko — BUXPOBI IHAYKIIIHI CTPYMHU, SIKI BAHUKAIOTh Y TPOBIAHUKY
M1]] 9ac 3MIHU MarHiTHOTO MOTOKY 4Yepe3 MOBEPXHIO MPOBITHUKA.
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IIpesenranis «Tpancpopmarop. Ilepemaua esekTpoeHeprii Ha
BiICTaHb)

Tema ypoxky:
«Tpancpopmarop. BupooHunTBO,

nepeaada Ta BHKOPHCTAHHS eHepril
eJIEKTPHYIHOIO CTPYMY»

Tpauncdopmartop

m Tparnchopmarop — 1e
npunan 1
IICPCTBOPCHHA CHIIH

CTPYMY 1 HaAOpyrd OpH
HE3MIHHII YaCTOTI.

bynopa TpancdopmMmaropa

m TpavHcdopMaTop CKIAOAETbCA ocepnsd
3aMEHeHOI (GOpPMH, INO BHITOTOBISHE 3
M’ AKOTO thepoMarHe THEA, Ta  OBOX
0OMOTOK, HAAiTHX Ha ocepns. IlepEHHHA
0OMOTKA — 3'€OHAHA 3 AXepeJIOM 3MIiHHOL
HATPVTH, a BTOPHHHA obMOTKA
IpHEAHAHA [0 CHOKHBaga. Ocepns
HaOHpaeTbcd 3 TOHKHX 130NBOBaHHX
NHCTIE  TpaHcopMmaTopHOI cTami Oug
SMEeHIIeHHS BHXPOEBHX CTpPYMIE , Aki O
fioro posirpisamm.
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@Pizu4HIi BJIACTHBOCTI TpaHchopMaTopa

Ilpusigan mil TpaHc fopMaropa 3acHOBAHO HA ABMINI eIeKTPOMArHITHOI iHIVELTII.
ITin wac mpoXxom#eHHd SMIHHOTO CTPYMY B IIEpEHMHHIGT 0DMOTIH B oCepli EMHHMEAE
SMIHHHMI MAarHiTHHIA [TOTIE, 3alisHe OCepnd Mepefac MarHiTHHI IMOTIE Bil MepBEMHHOL
obmotEM mo eBTOopuHHOI i1 3bvmkye EPC camoimpgyvenii v eTopuHHIET obmMoTIi
BHEODHCTOEVIOMHM Z8K0H SIIeKTPOMAarHiTHO HIVELTI:

AD AD SR
& :—le,a2 :—NZE ——> s N,

IN — e RIMEFICTE EHTELE Ha 0OMOTIL

KoedinienT Tpancdopmamii

fAxmo wono BTOpMHHOI ODMOTEM posiMEHEHE, TO TAKE fABMIE HAIMEBANTH
XOIOCTMM xomoM Tpawcdopmaropa (12=0). ¥V upomy pasi Hanpyra Ha BTOPHHHI
obmotui nopiexioe EPC Ha eToprHHi obMoTi  Uh_&,.

a EPC manepemHHIlT mprbInsHO piEHa Harpysi Ha MepBuHHIT obmoTi Uy_&;

TOMY Il 4aC XOJIOCTOTO XOOY:

.

axnie k= 1, manpyra U; < U; mpanchopamop £ SHURCPSLIBHILM
axme E< 1, to Uy > U; mpanchopriamop € HLOSUWVELTEHIM

3acTtocyBaHHA TpaHcdopMaTopiB

m TpancdopmaTop NepeTBOPIOE HANPYTH B HH3bKI a00 BHCOKI 3
MalMMH BTpaTaMH eHepril. BiH € BaKIIMBHM eJIeMEHIOM
0ararbOX eeKTPONpHIAAiB, MeXaHi3MiB 1 IIpHCTPOIB:
3apANHUX IPHCTPOIB, paznionpHiiMadie, TeJIeBi30OPiB,
MICTaHLIH, eJIeKTPOCTaHINH 1 T.1I
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3acTtocyBaHHA TpaHcdopMarTropiB

m Curosi . mpanchopmamopu.
ECTaHOBJIEHI Ha EJIEKTPOCTaHIAX
OiOCTAHIAX TIpH3HAIEH1 pafy i
NEPETEOPEHHA EJIEKTPOSHEPri 3 omHiel
HanOpyrH Ha  1HIY. aliOULIIOT O
NOLHpPEHHA HabOVIIH TpudazHi
TpaHCHOPMATOpH -Curoe1
TpaHC(HOPMATOPH € OCHOEHHMMH
eIeMEHTaMH CHCTEM
EJIeKTPONOCTaY aHHA . 1
EHKOPHCTOEYFOTBCA Y BCIX Taly3sax
E€KOHOMIKH, _ BKJIFO AF0H
TMPOMHCJIOBICTE, KHIJIOBEO-KOMYHAJBHE 1
CLIECBKE TOCHOOapCIEO. OKpeMi
VCTAaHOEW Opramizami GipMu.

B BumiproeaisHi mpaHchopmamopi.
ITpu3HaveHi OIS JKUBIEHHS
€JIEKTPOBHUMIPIOBAIBHUX IIPHIAMIIB.
nepenaepadi cHTHaly iHdopMaril
BHMIPIOBATbHHUX NIpHIagiB B
yCTaHOBKAaxX 3MIHHOTO CTpyMY
4acTOTH 50 ado 60 I'1.

3acTocyBaHHs TpaHcdopMaTopiB

m 3eaproeaisii
mpancgopmamopu - NI
eJIeKTpO3BaproBaHHs 1
eNneKTpomiaBinessd.  Jna
3BapIOBANbHHX  amapaTiB

BHKOPHCTOBYIOTb
3HHKVBaNbHI

TpaHC POpPMAaTOpH. Jns
3BapIOBaHHA NoTPiOHI
OyKe CHIbHI CIPYMH, i
TpaHc hopmaTop

3BapOBAIbHOrO  amapaTta
Mae YChOTO €OHHHH
BHXIZIHHH BHTOK.
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EnekTpoeHepriro BHPOOJISIIOTH B OCHOBHOMY
Ha eJIeKTPOCTAHUIfAX TPbhOX THUIIIB:

1) Temnoeux 2) 3) aToMHMX
€JIEKTPOCTAHISX TiIpOeNIeKTPOCTAHISX enekTpocTanmiax (15
(6impme 50 %): (20-25 %): %).

IleperBOpeHHs1 eHepril Ha
eJIeKTPOCTAHIIAX:

Ha E.]'IEI(TPDCTE[H]IIHX MEXE[HI‘IHV EHEPI"II{! mepeTBOPTE B
SJIEKTPHYHY 334 OONOMOI'OHD IHJ].‘r'KlIlHHHX I'EHEP&TDPlB Y HAKHX
EHKOPHCTOBYHOTE ABHINE E.]'IEI(TPDMBI'HITHDI IH,[WICIIIL

MexaHiUHOIO eHepricl0 Ha TriJpoeleKTPOCTAHNIAX € KiHeTHYHA
€Hepria BOOH, Mo mnajae. MeXaHiYHY eHepriro OHepAKVIOTh i3
BHYTPIIIEbOI eHeprii 3a JONOMOIO TeNNOBHX NBHIVHIE (3a3BHUaH
NapoBHX TypbiH).

Ha Ten/10BHX eleKTPOCTAHNINX BEYTPIIIHA eHeprid BEAIIIETCS Mif
Yac coamioBaHHA Ha(TH, ByTiwa abo rasy.

Ha aToMHHX eNeKTpOCTAaHNIAX eHeprifd BHOLIAETbCA V pPe3VILIari
NONiNY ATOMHHX S€p PANiOAKTHBHHX PEYOBHH (IepPeBLKHO VPAaHY).

OcHOBHIi eTanu BHPOOHHUITBA, epPeIaBaHHA H

CIOKHBaHHA eJIeKTPOeHeprii:

Ha eneKTpOCTaHIIAX eNeKTPHYHA eHeprid BMpoOMAETbCA Mif HANpPYTOK B AEeCcATKH
THCAY BOMbT. IlOTiM O7IA SMeHIIeHHA BTPaT Iif Yac MepefjaHHA Ha OUbuN BifcTaHi
Hanpyry IHOEBMINVIOTE Y HOECATKM pasiE — JO0 COTEeHb THCAY BONBT. POSMOFiIAFOMN
eJIEKTP O eHEPriro I10 CIIOKMBYAX,. HAMPYTY 3af/Ld Oesrnexs sSHIDKYIOTh ¥ THCAW pasis (go
220 B ¥y KMTIOBMX NpHMIEHHAX). [I4 IHOBMIIEHHA H SHIDKEHHA Hanpyru
EMKOPHCTOEYIOTh TPaHCHOPMATOPH, [0 AKMX 3aCHOBAHO HA ABMINI eIeKTPOMAarHiTHOL

R — 400 ¥B
12 xB 220B
Bucoxononsrna niuia ; HM3LKOBOALTHA, CNoxueau
nepenaui easexrpoeneprii Ainis
Nigcranuia. Niacranuis. n G
NinsuuysasbHui MNoHUXYBAALHUA r::::g:;::::p

TPaHCOOpHMATOP Tpanceopmarop
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