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I'pyna 21

®di3uka i acTpoHOMIsA

Ypox 56

Tema: BukopucTaHHS SBHINA €IEKTPOMATHITHOL IHIYKIIIT B TEXHIIT

Mera:

AUAAKTHYHA — 3aKPIATH Ta MOTJIMONTH 3HAHHSI YUHIB MPO SBUIIE €JIEKTPOMATHITHOT 1HTYKIIi1;
PO3BHBAaKOYa — PO3BUBATH CKCIIEPUMEHTAIbHI HABUYKH YYHIB, IPOOYKYBATH IMi3HABAILHUN IHTEPEC YUHIB,
BHXOBHAa — (pOpMyBaTH CTIMKHUI iHTEpeC A0 BUBYEHHS (PI3UKHU K €KCIIEPUMEHTAJILHOI HayKu, (opMyBaTh
T00pO3UUIMBICTD, B3AEMOPO3YMIHHS, TOJIEPAHTHICTH, KOJIEKTUBI3M, M1/l 4ac poOOTH B Ipymax.

Marepiajiu 10 ypoky:

o6 omiHUTH mpakTU4YHE 3HA4YeHHsS BinkputTs dapanes, moauBITHECA HaBKOJIO cede. EnexrpoeHepris, 1o
MOJIAETHCS B HAIll OYAMHKH BUPOOJSETHCA Ha EIEKTPOCTAHIIAX 32 JJOMOMOTOI0 EJEKTPOreHepaTopiB, Iis
SIKUX 3aCHOBaHa Ha SIBUII €JICKTPOMArHiTHOl iHAyKiii. Ha mpuHIuIi enekTpoMarHiTHOI IHIYKIT Tpartoe
0araTo pi3HUX MPUJIAIIB Ta MPUCTPOIB — HAYKOBUX, MIOOYTOBHX, MPOMHCIIOBHX. JlOMAIlIHIM 3aBIaHHSM, SKE
BU OTPUMAJIM Ha ChOTOJHI, OYJIO JI3HATHUCH, B POOOTI SIKUX MPUCTPOIB BUKOPUCTOBYETHCS €ICKTPOMArHiTHA
igayknis. Ha ctoni ta B kiaci Bu Gaunte Oarato pi3HUX MPHUCTPOIB — BCl BOHU MPAIIOIOTh, CaMe 3aBISKH
Maiikny ®apagero, sikuii Binkpus siBuiie EMI (B sxomy poui? — 1831p). Cborogni Mu J1amo BiANOBiAb HA
MMUTAHHS — YM TiHCHO MOKJIMBO OTPUMATH eJIeKTPUYHY €HEPrilo 32 10MOMOro0 MATHITHOTO MoJisi?

1. T'eneparop eseKkTpoeHeprii (1eMOHCTpaniiiHUii Ta IMHAMO-MAIIMHA /1J151 BEJIOCUTIENY)
VY4eHb MOSACHIOE MPHUHIIMII Jii HA MOJIETl Ta JIEMOHCTPY€E BEIOCHIIE] Ha 1 UpHEmitY il FeHEDROpio STICKTRIPHORD CIPYMY
SKOMY BCTaHOBJCHO JIWHAMO-MAamIMHYy (OAHOYACHO Claia  Ha
MIPE3CHTAIII).
Benocurieqauii reHepaTop BUPOOJISE €ICKTPOSHEPTil0 BHACIIOK PYXY
oOMOTKHM (poTOpa) B CHJIOBOMY MAarHiTHOMy IIojli crtaropa. llpwm
o0epTaHHI Kojieca BEJIOCHUIIEAA TEPTS MK KOJECOM 1  POJMKOM
reHepaTopa MPUBOJAUTH B PyX OOMOTKY IeHeparopa, B sIKid, 3aBISKU
apuily EMI BuHUKae 1HAYKUIHHUN CTpyM, IO MOJaeTbcsd Ha (apu -
BEJIOCHUIIETY.
3agaua 1. Jlunamo-malinHa BeIOCUIIEY 3@ IIBUAKOCTI pyXy 20KM/To/1 BUPOOJISiE CTPyM
0,5A, mo mpoxoauTh Kpizb uepe3 dapy. Busnauntu Hampyry, npukianeHy no dapu Ta y
MOTYXHICTh IMHAMO-MAIlIMHU, SIKIIO 3a 3 ToJl pyXy €JIeKTPUUHUN CTPYM BUKOHAB poOOTY b /(
32400/1x (TeraoBUMH BTpaTaMu 3HEXTYBAaTH). (Po36’sa30k. @
P=A/t=32400/1x/(3-3600c)=3Bt. U=P/I=3B1/0,5A=6B).
3agaua 2. Big mxepena (reHeparopa eiekTpoeHeprii) Hanpyrow750B HeoOXiIHO MiJBECTH 0 CIOXKHBada
noTyxHicTb P=5kBT. SIkuil omip Moxe MaTu JiHig eleKTponepenadi, o0 BTpaTH MOTYXHOCTI B Hill He
nepesunryBanu 10% Bix MOTYXHOCTI, IO AikmIa 10 crioxuBava. (Pose sizok. [lomyosicnhicms Odicepena, sika
OdopieHIoe 00OYMKY Ccuiu cmpymy 6 JNiHii na Hanpyey, nosunua oymu na 10% 6inbwioro 3a cnojicueawny
nomyoicnicms.: |U=1,1P. Bmpamu nomyscrnocmi 6 ninii enekmponepeoayi cmanoeisims I°’R=0,1P. 3siocu

0,1P 0,1P 2 _ 0,1U2
ooeporcyemo R = — = U” = ~ 9,3 0m
Py 12 (1,1P)2 1,12p !

2. InpykuiiiHuii JiYNJIbHUK eJIeKTpoeHeprii
Y4eHb AEMOHCTpYE IHAYKIIMHUN JIUMIBHUK €JeKTpoeHeprii (0JHOYacHO claij Ha Mpe3eHTalii) Ta
MOSICHIOE TIPUHIIMIT H0ro poOoTH.
[HAyKIIAHAN JTIYATBHUK CKIIAJAETHCS 3 TIBOX OCHOBHHUX EJIEKTPOMATHITIB, BOHU PO3TaIlloBaHI MK CO0O0IO
nig kyroMm 90 rpaayciB OJUH HaBOPOTH OJHOTO. Y MarHiTHOMY MOJIi nepe0yBaTH alOMiHIEBUN JTUCK, came
fioro o0epTaHHs 1 moka3zye HaM BUTpaTu eHeprii. 11lo6 BKIIOUNTH JIUMIBHUK B JIAHLIOT, HEOOX1IHO HOTO
CTPYMOBHI 0OMOTKY 3’€JTHATH 3 yciMa eJleKTponpruitMadyaMu 1MOCii0BHO.



OOMoOTKa HanpyTy MiAKIIIOYae€ThCs mapanenbHo. [1i7 yac mpoxXoKeHHS eNeKTPUYHOTO CTPYMY 110 0OMOTKaX
THIYKIIIAHOTO JIYMIIBHUKA B OCEPJIAX BHHUKAIOTH 3MIHHI MarHiTHI

MOTOKH, 110 MPOHHU3YIOTh ATIOMIHIEBUN JUCK 1 IHAYKYIOTh B HBOMY  Payuossi
TaKk 3BaHl BHUXPOBI CTpyMH. BuxXpoBi CcTpymMH B3a€EMOJIIIOTH 3
MarHiTHUMH TOTOKaMH 1 CTBOPIOIOTH OOEpTaJbHUA MOMEHT, 3a
JIOMIOMOTOI0 ~ SIKOTO 1 TIOYMHA€e KPYTUTHCA  JTUCK.  Jluck
0e3mocepelHbO  TMOB’S3aHUN 31  CTaHAAPTHUM  PaxXyHKOBHUM
MexaHIi3MOM. B 3amexHOCTi Big dYacToTh oOepTaHHS JHUCKa 1
BiJI0YBa€THCS OOJIIK CIIOKMBAHOT €IEKTPUIHOI SHEPTii.
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3agaua. [lokazHUKH TYMILHUKA EICKTPOCHEPTil 3MIHUIIKCH 3
33 734 xBt'rox no 33736 kBT rox micisi npUroTyBaHHS MOMKOPHY Bico
B MIKPOXBHJIBOBIH 1edi. 1 mopiiist roTyeTses 4 XB MU MOTYKHOCTI

1000BT. Ckinbku mopitiit 6ys0 npurotosicHo? (Poze szox. 33736-33734=2 kBm-200=120 xBm-xeé. Ha
00HY NOPYI0 NOMPIOHO

1000Bm-4x6=4 kBm-xs. Bionosiowv. 30 nopuyiii)
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O6MmoTKa CTpymy

3. Eaexrponmnamiunuii MikpogoH
VYdeHb IEMOHCTpYE eNeKTPOAMHAMIYHNN MIKpO(QOH (OJHOYACHO CIIai Ha
MpEe3eHTAIli]) Ta MOSICHIOE IPUHIUIT HOT0 pOOOTH.

MewmOpana mikpodoHy 3po0iieHa 3 OTICTUPOITY 1 JKOPCTKO 3B’s3aHa 3
KOTYIIIKO0. 3BYKOBa KOTYIIIKAa BUTOTOBJICHA 3 JTy>KE TOHKOTO APOTY 1

PO3MIIIEHa y KUTBIIEBOMY 33301 CHIIBHOTO IMOCTIHHOTO MarHity, i N D | Dliagparma (memGpana)
TiHiT iHAYKLi OyayTh NepHeHAUKYISIpHI BUTKaM KoTymku. Komu | (] L)
JIOIMHA TOBOPHUTH, BUHUKAE 3BYKOBA XBHJIA, 1[0 BUKITUKAE S 8
KOJIMBaHHS MEMOpaHH, a, BIMOBIHO 1 PyX KOTYIIKH B MAarHITHOMY | Gigian
noni. B ii Butkax ingykyerbess EPC iHayKii, 110 BUKJIMKAE TTOSBY 'y
IHAYKIIMHOTO CTPyMY, 110 HiACUIIOETHCS 1 TOJAEThCS Ha N

= T34 ¢ d Pyxoma MocTiltumii marwit
T'YYHOMOBEI[h 200 3aMUCYIOYHA TPUCTPIM. KoTylUKa

3agaua. Busnauntu EPC iHayKiii B KOTYIILI €1€KTPOAMHAMIYHOTO MIKPO(OHY, SKIIIO MarHiTHUHN MOTIK,
1110 TPOHM3YE KOTYIIKY, 3a 2MC 3MiHHBCS Ha 6MBG6? (Po3s s130k. 6/2=3B)

4. Inaykuiiina niuara
VY4eHb IeMOHCTPYeE IHAYKIIHHY MIIUTY (OJTHOYACHO CIAiij] Ha Mpe3eHTaIli) Ta
MOSICHIOE TIPUHIMM i1 pOOOTH.
Tennonepenaua B IHAYKLIHHIM 1iuTi  BiOYBaeTbCs 3aBISKU  SIBUILY
€JIEKTPOMAarHiTHOI 1HAYKL1i. Ha moBepXHIO MIUTH CTaBIATh NOCYIUHY, THO SIKOL
Mae ¢epomarHiTHI BiacTuBocTi. Ilif] CKIOKepamMiyHOIO TOBEPXHEIO IUIUTH
3HAXOJUTHCA MiIJHA KOTYHIKA. 3MIHHUM €JIEeKTpUYHUA CTpyM (3MiHHE
EIIEKTPUYHE TI0JIE), TPOXOMSYM UYepe3 KOTYIIKY, BUKJIHMKAE TIOSBY 3MIHHOTO
MAarHiTHOTO MMoJisi. 3MiHHE MarHiTHE IoJie y JIH1 MOCYUHM (3aMKHYTOMY KOHTYp1)
IHAYKY€E BUXPOBE €JIEKTPUYHE I0JIe, 1110 CTBOPIOE 1HAYKIiNHUN cTpyM. [lix giero
IHAYKIIIHHOTO CTpyMy JIHO MOCYIMHHM HarpiBa€Tbcsi Ta IEpelae Temio BMICTY
MOCYIIMHU. 3aBISIKM IIbOMY JOCSATAETHCS BEJNWKA IMBUAKICTH 3aKUIAaHHS — abo
narpiBanus pianau (KKJI cknanae 90%, mopiBHSHO 3 ra30Bot0 nTor (60%)).
[lepeBarn 1HAYKIIMHUX IUIMT: KOHTPOJIb MPUTOTYBAHHS 1K1, MIBUAKUHN 1
pIBHOMIpHMI HarpiB, €KOHOMisi yacy Ta eHeprii, Oe3meka (WKOIHHMX OIIIKIB,
YacTOTa 3MiHM MarbitHoro mojis B 10° pa3 HWXYE YaCTOTH XBWIb B MIKPOXBWIbOBINI). Hemomiku:
BUKOPUCTAHHS MOCYy 3 METaJleBUM JTHOM (HEprKaBitoya CTalb), 0 Ma€ (hepOMarHiTHi BIACTHUBOCTI.

5. be3npoBignuii 3apsigHuii npucTpiii a8 cmapTdoHa



Y4eHp IeMOHCTpYe Oe3MpOBIAHUNA 3apsiAHUNA MPUCTPIN s cMapTdoHa (OIHOYACHO
CJIaii/T Ha TIPE3CHTAIll1) Ta MOSICHIOE IPUHITUATT HOTO pOOOTH.

besnpoBigHi  3apsaHi  mpUCTPOi  MArHITHOI  IHAYKIT  OCHAIIEHI  MOTYXXHOIO
€JIEKTPOMArHiTHOIO KOTYIIKOIO, sIKa TeHepye 3MiHHE Mar”iTHe mosie. B Toii MOMEHT,
konmu Bu mocraBute TenedoH Ha TOBEPXHIO 3apAAHOTO MPUCTPOIO, KOTYIIKA
aKTUBYEThCA, 1 Bamr mpucTpiil mouHe 3apspkaTucs 3aBISKH 3MIHHOMY MarHiTHOMY
MOJTIO, 3T€HEPOBAHOMY KOTYILIKOIO.

besnpoBigHa 3apsiaka He € IHHOBaLi€l0. B enekTpuyHuX 3yOHMX IMITKAaX Ta OpUTBax
TEXHOJIOTiI0 Oe3NMpoBiAHOI 3apsSJKHd BHUKOPHUCTOBYIOTH BXKe JOCHTH naBHO. I1[00
YHUKHYTH 3aMHKaHHS, MOPTH MiA3apsAKH MOAIOHUX MPHUCTPOIB, SKUM 3arpoiKye
KOHTaKT 3 BOJOIO, HAJIMHO 3aXWINEHI i TOBCTHM KOPIYyCOM. TakuM YHHOM, | \

.

IHAYKTUBHHUMA — €TMHUHN BUJI MIA3aPSIKH, SKUH MOXKIIMBHNA JUIS TAKUX MPUCTPOIB.

3apavya. €EMHICT akymynsaTopa cmaptdony 4000MA -roa. HominansHuiA cTpym

3apsKU AJIsE 3BUYAHOTO IPOTOBOTO 3apsTHOTO MPUCTPOO 1A, iist 6€3ApOTOBOTO —

0,65A. TopiBHsiTE MiHIMAILHUH Yac 3apsAAKud cMapTHOHY I 000X 3apsSaHUX NPUCTPOIB. (Po36 s130K. 0ist
0pomo6o2o npucmporo 4200, onsa bezopomosoco 4/0,65=6,15(200)

6. ’Kopcrkuii quck komn’repa (BiHuecTep)

VYdeHp JeMOHCTpye BiHYecTep (OJHOYACHO CJailJ Ha NpPEe3eHTalii) Ta MOSCHIOE
OPUHIUI HOro poOOTH.
Bcepenuni BiHUecTepa Ha CIIIBHIN OCI 3HAXOATHCS JIEKUIbKA KOPCTKUX ATFOMIHIEBUX
a00 CKJISIHUX IUIACTMHOK KpYrioi (GopMH, MOKPUTHX TOHKHMM IIapoM (epoMarHiTHoi
PEUOBHHH, 110 HAMArHIYye€ThCS B 30BHIIIHBOMY Mar"iTHomy moui. [Ipu 3anmcy maHmx
Ha JIUCK €JIEKTPUYHUM CTpPyM IIPOIYCKAEThCS uepe3 eJIEKTPOMAarHit (TOJIOBKY
MPUCTPOIO), B PE3YJIbTATI YOTO CTBOPIOIOTHCS 30HW HAMarHi4eHOCTi, sIKi 1
30epiratoTbCcsl Ha JAUCKY. 3UYMTYBAaHHS JAHUX 3 JIMCKa BiJOyBaeThCs B
3BOPOTHOMY TMOPSJKY - TPU NEepeMillleHHI HaJ TOBEPXHEI0 IHCKY
TOJIOBKA PEECTPYE 3MiHU B 30HAX HaMarHi4eHoCTI 1 B pe3y/bTaTi IHIYKY€E
CJTa0Ki eNeKTPUYHI CUTHAIM (SBHINE E€JICKTPOMArHITHOI 1HAYKIIi), IO
BKa3yIOTh Ha HasBHICTb a00 BIJICYTHICTh 30H 3MiHHM 3HaKy B 3allUCAHUX
curHasiax. EJeKTpOMarHiTHi CHUTHAJIHM, 0 BUHHUKAIOTh TIPU IBOMY,
H1JACUITIOIOTHCS W TIepeatoThes ISl MOAAIbII0I 0OPOOKH.

7. MetajoaereKkTopu (MeTajJouIyKayi)
VYdeHb IeMOHCTPYE METaIONIyKay (0THOYACHO
CclIaii/l Ha Mpe3eHTallii) Ta MOSCHIOE IPUHLIUI
fioro po6oTH.

VYci MeTanogeTeKTopyu MpaIoloTh 33 TaKUM
MPUHITUIIOM: KOTYIIKa METajolIyKaya TeHepye
3MiHHE MAar”iTHe TMoJjie, B METaJIeBOMY 00’ €KTi,
3aBISKU SBMILY €JIEKTPOMArHiTHOI 1HAYKIIIT,
IHIYKYIOTBCS BUXPOBI  CTpyMH, IO miel Al
MOPO/IKYIOTh BJIACHI €JIEKTPOMArHiTHI XBHJI, SIKI PEECTPYIOTHCS METAIOAETEKTOpPOM. Sk came BiH Oyze
peecTpyBaTu Ta OOpOONATH Wi JaHI — 3aJ€XKHUTh BiJ HOro BHIY, KOHCTPYKTHBHHUX OCOOJIMBOCTEH Ta
npu3HaueHHs (MOILIYKOBIi, OTJIsIOBI, OymiBeNbHI). MeTanoAeTeKTOpHU CKIANAIThCs 3 YOTHPHOX OCHOBHHUX
O7nokiB: aHTeHW (iHOAl iX ABI — Ta, 1[0 BUIPOMIHIOE CHTHAJ, 1 Ta, II0 OTPUMYE), €IEKTPOHHOTO OJIOKY
o0poOku, Onoky BuBeIeHHS 1HopMmamii 1 OJOKy
KUBIICHHS.

[TomrykoBi - mpu3HayeHi AJis MOUIYKY METajleBUX
npeaMeTiB. BoHM MaioTh MOTY)XHY aHTEHY 1 BHCOKY
Yy TIUBICTb. Orsiosi BUKOPHUCTOBYIOThCS
CHIBPOOITHUKAMU MHUTHHUIl, OXOPOHISIMH JJIsl TOIIYKY
METaJeBUX IpPeIMETiB, CXOBaHMX Ha Timi abo B omsasi ... ..

MOaUHU. BOHM KOMMAKTHI, 3py4Hi, MalOTh BiOPOpPEKUM .
)
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(1106 obmrykyBaHa JIIOMHA HE 3/10Taalach, Mo ii BUKPUTO).

Takox MIMPOKO PO3MOBCIOKEHI apOuHI METa0ETEKTOPH, 110 30BHI HaralyrTh apKy, Kpi3b SKY
noTpiOHO TpoiTH. B3MOBX CTIHOK apku NPOKJIAZICHO HAAYYTJIMBI AaHTEHH, SKI 3HAXOIATh METajeBi
MpeIMETH Ha BCIX PIBHSAX 3pPOCTY JIIOJWHHW. BOHM MalOTh BHCOKY YYTJUBICTH 1 MPU3HAYEHI JUIS IIBUIKOL
00pOOKH MTOTOKY JIO/ICH.

ByniBenbHI METalONETEKTOPHU 3a JIOMOMOIOI0 3BYKOBOI Ta CBITJIOBOI CHUTHANi3allii JOIOMAararoTh
IIYKaTH MEeTajieBl TpyOu, MPOBITHUKH I1iJ] HATPYTOIO TOILO.

8. Tpancpopmaropu.
(Bminne maenimmne none yuni we He 6UUAU, MOMY GUUMENb MOJCEe NOKA3AMU MPAHCHOPMAmop, i3
3aY8aNCEHHAM, WO NPUHYUN U020 Oii ma MOMNCIUBOCMI 3ACMOCYBAHHS
0y0ymuv po3eNAHYmMi Ha HACMYNHUX YPOKAX).

JleMoHCTpyeThCs TpancdopMarop (OJHOYACHO ClAMI Ha Npe3eHTamii) Ta o (]
MOSICHIOETHCSI IPUHIIUIT HOTO POOOTH.
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Tpanchopmaropy IIHUPOKO 3aCTOCOBYIOTHCS TpU IepeaBaHHI
CIIGKTPUYHOI €Heprii Ha BeNHMKi BIJACTaHI, pO3MOAUICHHI i Mk vzp,f' — e/
npuiiMayamMu, a TaKOoX B PI3HUX MJICHIIOBAIBHUX, CHUTHATI3alIMHKX,
BHIIPSIMHUX MTPUCTPOSIX TOIIIO.

[leperBopennst eneprii B TpaHcopmaropi 3IIMCHIOETHCS 3MIHHIM  MarHiTHUM  IIOJIEM.
Tpanchopmarop ckiamaeTbecsi 3 ocepis, HA SKOMY PO3MIIIYIOTh JIBi, 1HOI OlibIne OOMOTOK (KOTYILIOK) 3
i3o;p0BaHoOr0  Ipoty. OOMOTKY, 110 $KOi MiJ €IHYIOTh JDKEPENO eJIeKTPUYHOI EHeprii Ha3HBaroTh
MEPBUHHOIO, 1HIII — BTOPUHHUMH. SIKIIO Y BTOPUHHINA 0OMOTIII HAMOTaHO O1bIlIe BUTKIB, HIK B IEPBUHHIMH,
TO MarHiTHE TO0Jie, CTBOPIOBAHE B OCEpi NEPBUHHOIO OOMOTKOIO, CTBOPHUTH Y BTOPHUHHIN OBy HAmpyTy,
TOOTO OTpUMaEMO MiABHILYIOUMHA TpaHchopmarop. SKIIO KiIBKICTh BUTKIB Y BTOPHHHIM oOMOTHI Oyze
MEHIIIOK, OTPUMAEMO TMOHIKYIOUH TpaHchopmartop. lis TpanchopmaTopa IpyHTYETbCS HA SIBHIIL
eJleKTpoMarHiTHol inaykuii. I1ix yac mpoXomKeHHS 3MIHHOTO CTPYMY 1O NEPBHHHIM OOMOTIII B OcCep/Ii
BUHHMKA€ 3MIHHUW MAarHiTHUH TOTIK. MarHiTHUA TOTIK, MNPOHU3YIOYHM BHUTKH BTOPHUHHOI OOMOTKHU
tpanchopmatopa, iuaykye B Hiit EPC. Ilig nieto EPC mo BTOpuHHIM 0OMOTII 1 Yepe3 mpuiiMad eHeprii
npoTikatuMe CcTpyMm. Enexktpuuna eHepris, TpaHC)OpPMYHOUHCh, NEPENAETbCs 3 TEPBUHHOIO KOJja y
BTOPUHHE, aJie 3 1HIIOK HAMPYTo0, Ha SIKY pO3paxoBaHUi MpHiiMay eHeprii, BBIMKHEHUI y BTOPHHHE KOJIO.
Ocepast 3 TpanchOpMaTOPHOT CTaNIl KOHIIEHTPYE MarHiTHE ToJie, 1 MarHITHUN MOTIK 1ICHY€ MPAKTUYHO TUTBKH
B CaMOMY OcCepji; BiH OJHAKOBUH B ycix Horo mepepizax. OTike, y TpaHchOpMaTopi eneKTpUdHa €HepTis
MEePBUHHOTO KoJia 3 mapamerpamu U, |1 Ta 9acTOTOIO Vi MMEPETBOPIOETHCS B €IEKTPUYHY SHEPIit0 3MIHHOTO
cTpyMmy 3 mapamerpamu Uy, |, Ta gacToToro vy.

EEgEpEN
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Jlomaine 3aB1aHHA.

- 3poOUTH KOHCIIEKT

- JlaTu BiAMOBIAL HA 3alMMTaHHS. ¢ €KOHOMIYHO BHUTIIHINIC 3aKUIT ATHTH | JI BOAM — Ha Ta30BiM IUIUTI
(moTpibHO ~0,023m° razy) ud Ha IHAyKuidHid mwmTi? (Llina M rasy — 6,7rpH, uina 1 kBt'rox
eJieKTpoeHeprii — 1,7rpH).

3BOpOTHIii 3B's130K
E-mail vitasergiivnal992@gmail.com
1!y noBinomJieHHi 3 /1/3 He 3a0yBa€M BKa3yBaTH NPi3BUlIeE, TPYIY i 1aTy YPOKY.



mailto:vitasergiivna1992@gmail.com

