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I'pyna 22

®di3nka i acTpOHOMIst

Ypoxk 17-18

Tema: PoGoTa mija yac nepemilieHHs 3apsiy B OAHOPIIHOMY €1eKTPUYHOMY TOJII.
[ToTenmian enekTpuIHOro Nojs. Pi3HuIs noreHmiantis. 3B 130K HAIPYKEHOCTI
EJIEKTPUYHOTO TOJIS 3 PI3HUIICIO TOTEHIIIAIB

Mera:

e JloBTopuUTH TEOpPETHUHUN MaTepial; Yy3aralbHUTH, CHUCTEeMAaTHU3yBaTH Ta
MOTJIMOMTH 3HAHHSA Y4YHIB 13 TEMH; 3aCTOCYBaTH 3HaHHS 3 (I3UKH TMMija  Yac
PO3B’s3yBaHHS MPUKIAIHUX 3a/1a4; (GOPMYBATH YSBY PO MPOIIECH Y TIPUPOI,

® pO3BMBATH B YYHIB Mi3HAaBaJbHUI 1HTEpPEC, YMIHHSI BHUKOPHUCTOBYBAaTH HaOyTi
3HAHHS, HABUYKWA ¥ YMIHHS B HOBHX CHUTYaIlisIX; MiJABUIIUTH IHTEPEC JO BHUBUCHHS
(b13uKH Ta aCTPOHOMIT; pO3BUBATH a0CTPAKTHE Ta JOTT1YHE MUCIICHHS,

® BUXOBYBaTHM y Y4YHIB IOBary Ta 3alliKaBJIEHICTb JI0 BHUBYEHHS (I3UKU Ta
aCTpPOHOMIi, CTapaHHICTh Y HABYAHHI; CIPHUSATH PO3IMIUPEHHIO KPYTrO30py YUHIB.

Marepianu 10 ypoky:

n fAK pozpaxyeatw poboTy 3 nepemiweHHa ¥
3apagy B ogHoploHoMY
eneKTpocTaTHMHOMY nonl
Hemo enerTpocTaTHYHe moMe Ji€ 3 JeSHOID CH- o
N0 HA eMOETPHYHO IADAMEKEH] TiM&a, TO BOHO
BUATHE BHEOHATH poOOTY 3 MepeMIilenHnsa X TiT. _
Hexail B ogHODIIHOMY 2IeRTPHYHOMY MO o
HANpYEeHicTIo £ NOSHTHEHHI TOUROBMI 3apsai g
OepeMiMyeTsed 3 ToukH 1 3 KOODAHHATOI Xy
¥ TouRY 2 3 ROOpIHHATOW X (pre. 42.1).
Ofumcanmo pofory A, Axy BHROEYE cHaa F
10 gic Ha sapaqg 3 GOKY eIeKTPOCTATHYHOND IO,
3a osHauvenuaM poborn: 4 =Fscoso.
IMone ogmopigHe, TOMY CHIA F ¢ meamin-
mom, 11 mMogvae gopiemioe: F=¢F, a scoso=

[ y

¥

1: F
.1:!| d xa X

Pwc. 42.1. o ofyMcnedun podo-
TH CHNKA OOHORIOHOMD ENeKTpo-
CTATHYHCTD MoNA

Seeprime yagey!

=d=x,—x, € NPOEKIic BEKTOPA NepeMilleHHSA
HA HANDAMOK CHIOBHX Migi# mons. Orme, po-
GO cud 00RopidHOZ0 EACKMPOCITLMMUYHOE0 ROLT
& xodi nepesmiuperna enexmpuynozo Japady q
iz mowku 1 y mowny 2 (4, ) dopisnwe:

"414: :qu:IE—IJ:l » abo "4141' =qEd

Seeprime yeazy! Hubn B nanmoMy BMDATRY
DA MepeMiNIyBARCA He 3 Tourw 1 y Toury 2,
4 HABIDAKH, TO 3HAK poGOTH sMimMpcH G HAa npo-
THASMHEHHA, TofTo pofoTa BHEOHYBAJACH O MPOTH
CHJI IIOJIHA.

? Hemnit peayarrar Gyno 6 orpEMaRo, AHOR

3 Toukn 1 ¥ Touny 2 mepeMIiIqyBABCA HEe IIOSEH-
THEHHRH, & HECATHEHHE 3apaa’

E MoTeHulaneHa eHepria zapagseHoroe Tina
B nonl, cTREOpeHOMY TOUKOBAM 3apafom
SapAgMteHe TLNO, POSMINIEHE B @NeKTPOCTATHY-
HOMY NOOMi, Tak caMo SE Tino, mo nepedyeac
B rpaBiTANIAHOMY M0 3eMIl, MAE MOTeHIIANEHY

dopayaa Ay g =qE|xy —.r.j:l
Oyde cnpaadacyeamuct § au-
nadwar pyry sapady Gyde
axorw mpaexmopien. Tobro
OAHODiAHE eNEKTPOCTATHYHE
NOMe € MOMEHELaTbHLM.
Momenyigawun € Gyde-axe
EREHMPOCTMAMUNKE
poboTs ENEKTPOCTATHYHHEY
(KEyIOHIBCEHEAX) C©HI (4K
1 pobora rpaBlTADIHEAX
CHI) HEe JANEMHTE BLg
dropuu TpackTOpii, AR me-
pEMIMYETECH 2ARHAA, 4 EH-
BHAYAETHCH  [NOYMATHOBHM
1 RIEOERHM DON0EKeHHEAME
IAPAAY; ¥ SUNATKY F0MKHE
Hol mpackmopit pyxy sapady
pofioma cus noax dopiaroe
HLAMD.

noxes



egepriw. [lorenmiansey eneprimn 3apaay, POSTANMIOBAHOND B MoKTPHYHOMY IO,
SASENYAN MO3HAYAKTE CHMBOJIOM Wp . Bignosiguo go TeopeMH Opo MOTeHIIANEEY
SHADTID SMiHA NMOTeHNIANLEO] eHepril 3apAMY, BAATA 3 NDOTHAMEHHEM IHAKOM,

popiBHIE poboTi, AKY BHEOHVE @JeKTPOCTATHYHE IOJIe I11) Yac MepeMIileHHsa 8-
pAgy i3 ToukH 1 ¥ Toury 2 mona:

-4 Wp =Wp:l _wp.z = A‘l—ﬂ

Homenyiaasny enepzin s3acModil dsox moykosux apadis Q i ¢, poamauio-
SAHUX HA Sidcmani r odun 8id 0dHOZ0, BUIHAYANNTIL 34 HOPMYION:

W s
r

Seeprime yeazy: 1) noTeHniankLHA eHepria BaacMmomil sapafgie dodamua
(W, = 0), axmo sapaan odnodmenni, i 6id’emna (W, < 0), AR sapam pisnolmenyi;
2) AR 3ApATH HeCKIHYeHHO BiJAJIHTH OJHH Bif 0OHOTO (F— o), TO W.u= 0 (za-
PHAIH He BIACMOJIATHMYTE).

Tarum unuoM, nomenyiaivia eHepeia azacmodil deox moykosux sapadis
dopienwe pofiomi, AKXy MIE SEUKOHMTIL EXEKMPOCMAmMUuyYne note daa 30iavlienna
gidcmani iz yumMu 3apadamu eid r 0o HecKiHYeHHOCTL.

E Lo HazneawTe NoTeHulanom eneKTpPOCTAaTUYHOTO Nong

I Morenyian © eNeXTPOCTATMYHONO NONA B AaHIW TOYWI — UEe CKanApHa $i3nyHa

BENWYMHA, AKA XapaKTEepW3YEe eHEPreTUYHI BNAcTWBOCTI NonA | AopIEHOE BIOHO-
WEHHK NOTEHUIaneHol eHeprii W.n ENEKTPMYHOND 3apAgy, NOMILWEHOTD B OaHy
TOYKY MONA, A0 3HAYSHHA § UbLOro 3apagy:

p=—"
q

Odunuya nomenyiaay 6 CI — soner: [p] = 1B=1 % {1 V= 1%]

I3 ozHAYEHHA NOTEHNIANY BHILTHBAE, IN0 ROMENYIAA @ ROLA, CME0PEROZ0
moykosuM 3apadom Q. y mouxax, Axi posmawosari Ha sidcmarni r gid ywozo

3apady, MONHI PO3PAXYBaAmU 3d HopMyIow: qb:!i:E (*).
r

Iz dopmyvan (#) Gaurmo: 1) ARKII0 moXe CTEODEHE NMOSHTHEHHM TOYEOBHM
gapagon (@ > 0), TO DOTEHIIAN NEOTO TOAA B GyAL-AKIH Touni € qogaTHHM (o= 0)
2) ARmD moge CTBODEHe HETATHEHHM TOYKOBHM 3apagoM (@ <0), To DOTeHIIAN
OLOTO MOJH B OyIL-AKIH To4ml € Big'eMmuuM (p < 0). Dopmyna (¥%) cnpaBqEyeTECH
1 ANA MOTeHIIANY NMOJA piBEOMIpHO 3apamxenol cdepn (abo Kyni) Ha BIACTAHAX,
Akl Glaemn 3a 11 pagiye abo qoplBHOIOTE HOMY.

Akwo none yTEOpEeHE KINbKOMAa AOBINBHO PO3STAWOBAHMMW 3apAgaMK, NOTEH-
yian © nonA B Oyop-AKIA TOYLi ULOro NonA gopiedHie anrebpaiHin cymi no-
TEHWANIE Py, Pg, ...y P, NONIB, CTEOPEHWUX KOMHUM 3apASOM:

@@=y + tpz+...+1|n



E AK BM3IHAYaTL plaHAUK noTexulanie

Konu B enexTpOCTATHUHOMY IIOJ1 SADAN PYXaEThCH 3 ToOukH 1 v Toury 2,
oe mofe BEKOHYEe pofoTy, AKAa JOpiBHIDE SMiHI moTeHOianeHO! eHepril zapagy,
BIATIH i3 NPOTHIEMHEM 3JHAKOM: Ay =W, -W_,. Ockinern W =g¢, 10
Ay o =0y — 0 =|;'{l.p1 —q:E}. Bupaz (g —@2) — pisHuys snavens nomenyiaay g
y novamuxosiil moyyi i nomenyiaay Q. y kKinUesill moyuyi mpackmopil pyxy 3a-
pady — Mac HA3BY pisMuyl nomenyiaris.

PizHuuA noTenyianie — ckanApHa di3vMyHa BENWYKMHA, AKA AOPIEHIDE BIOHOWEHHK
poBoT CUN ENEKTPOCTATMYHOND NONA 3 NEPEMILLEHHA 3apAdY 3 NOYaTKOBO! TOUKMH
B KIHUEBY 00 3HAYEHHA UbLOro 3apAmy:

"“'l—h.t

P -0y =

Odunuus pisnuyi nomenyiaais 6 CI — sonet: [y — @2] = 1 B (V).

Pisruys nomenyiarie mixe deoma moykaMu noas dopiswwoe 1 B, axwo das
nepemingerina iz Humu sapady 1 Kn eaexmpuune noae surorye pobomy 1 .

3a3HauMM0, M0 PISHMIN0 NOTeHNiamis (@, —¢,) ¥ NogifHMX BHOAJKAX Ta-
KOM HA3HBAWTE Hanpysow (U). Bamameo me nayratH aminy nomenyiaay
Ap=g,—¢, 1 pisnuyro nomenyiaris (Ranpyzy) ¢, — ;.

AK noe’'AzaHl HaNpyXeHICTL eNeKTPpOCTaTMYHOMO Nong
| plaHuuA noTeHulanie

Poarnanemo odnopidre eleKTPOCTATHYHE IOJE HA
minaani mix rouxam® 1 i 2, posTamoBanEMH
HA Bigcrani d ogma Big ogmol; mexal iz TourH 1
¥ Toury 2 mig Ji€w noad nepeMilyeThCeH 3apaf g
(puc. 42.2). Baronyeany nonem pofoTy MOMCHA IO~
AaTH uepes pismMmo notemuiamis (@, -¢,) Mim 53 P-E X
Tougamu 11 2: A . =g(p,—9,) — abo uepes ua- d
OpYHeHICTE E nonsa: A ,=Fscosa=gFEdcosa= Puc. 42.2. [10 eMES0eqHR SOpMY-
—gE.d , e E, =FEcoso — NOpoeRIia BexTopa E W IZRAIKY HANDYKEHOCT] enk-
Ha Bick OX, nposegeny depes Tourn 11 2. TROCTAaTMHHOMD NONA T3 pIHAL
SicTasMBmE o0HABA BHpasH 1a8 poborm, o oHdiEE

MacMO: g, — ¢, ) =gE.d, 3BiARK: ¢, —¢,=E.d, abo

L

9, -9
Eyp=t2e. | |
¥ BHDAAKY KOMH HATDAMOE NePEeMillleHHH 3ADAAY i HANDAMOE HANDYMRe-

HOCTI @MeKTPHYHOMD DOaA 30iramnThes {E T i}, n#a popMyna HabyBac BHTITAIY:

E=3%"% a50 =Y
o a

E Akl nopepxHl HazNMEAKTE eKBINOTEHUlANBHAMIA

Ilnga HaoYHOrO VABASHHA cMeKTDOCTATHYHOMD MOAHS EpiM CHIOBHX JiHil
BHEOPHCTOBYIOTE TAKOM FHEMOMEHUIAALH] nodepxri.

ExBinoTeHUianbHa NoBepXHA — L& NOBEDXHA, B YCOIX TOYKAX AKOI NOTEHLIAN Enek-
TPOCTATHYHOrO MOAA M3E OHAKOBE 3HAYEHHA.



Ilna Ginwmol HaoYHOCTL COI POSTASJATH He OJHY eKBIOOTeHI[IANLHY
OoBepXHID, & IX cyrynHicTh. Ilpore rpadiumo zofpasuTH CYEVIHICTL CEOATHHX
DOBEPXOHL HA OJHOMY PHCYHEY AVHe BAMIKO, TOMY ZAZBMYAN 200paMVIOTE TLILEH
mEll nepeTHHY eKBINOTEHIIANLHAX NOBEDXOHE MEBHOK IIompHo (pae. 42.3).

ExpinoreHmiaTLE] MOBEPXHI TiCHO MOBA3AHI i3 CHIOBHMH JiHIAMH eIeKTDO-
CTATHYHOrO Noad. HEmo enekTpHYHEAR 3apAJ MepeMillyVeTECH 10 8KBINOTeHIIATEHTA
OOBepXHi, To pofoTa NMONA JOPIBHIE HYIW, OCKLILKH A:g{ml —q:n;], A HA eEBim0-
TeHIiankHil nosepxui @ =0,. [0 pofory mons MomHEa TakoE NOJATH Hepes
cHay F, mo fqic HA 3apay @ 60Ky eIeKTPHYHOND moaa: A = Fscosa, e 8 — MOJIVIL
NepeMiINenHT 3APAAY: o — KVT MiM nexTopaMu F i 3 . Ocrinnen A=0,a Fz0
i 820, T0 cose=0, or:e, o«=20° Ile oauagae, Mo Mg YAC PVEY 3ADAAY BITOBHE
eRBiNOTeHIIANEHRO] MoBepXHI BeETOp eI F, a oT:e, il peETOp Hanpymenocti E
noad B GyIe-ARid Todml ODeponeHJHEVIADHL N0 BeKTopa mepeMimeHHS 5. Tarum
UHHOM, CUA08] TN eAeKMPocMamuyroze ROAS REPREnJURKyARPpHI do exsinomen-

yigasHux nogepxors (guB. pac. 42.3).
Seeprime yeazy! CHMeTpla eKBINOTEHIIANLRHHX [OOBEDXOHE IOBTODIOE

cHMeTpin guepen noas. Tax, moge TOYKOBOTMO ZapAgy cepHYHO CHMETDHYHE,
TOM EKBIMOTEeHIIATEHHMH IOBeDX HAMH [I0JH TOYKOBOTO JADAIY € KOHIeHTPHYHL
chepH; ¥ BHOAJEY 0JHODIJHOTC MOAH eKBINOTeHIIANEH] NOBEDXHI — e CHCTeMa
HApPANeNLHHX [AOIIHH.

1. Bapanu ¢ i 2¢ posTamoBaHi Ha Bifctadl R oguH Big ogHOro. X 3MIHHTECA mO-
TeHII1AJBHA eHeprid B3acMofil 3apanie, Axkmo 36lILMIHTH BABIYI BigcTaHE Mix
zapAagaM#i? Srmo 30iIBIIMTH BABIUI 3HAUYEHHA KOMKHOTO 3apany?

A Wk B O Wk B 2wk -4
IZJM%?{D }memm go?/bgu-) a?)égfu{wfﬁmg%

2. B omHOpimHOMY elleKTPHUYHOMY II0JIl Hampy:xeHicTio 500 H/Kn mepeMicTHIH
sapan g =-40 sKx y EaopAaMKy cHaoBol JiHil mona Ha 15 cm. dAry pobory
BHEOHANO Tojae? AK sMiEWIacd DoTeHIialbHA eHeprid 3apany?

o Do,
E =500t :j 9Ed 5
=40 wlt, =-40. (g S A =40, 1074 S00 8 15.00%y =
1'1'501&— 05 00w ’W 0° Dne =3 weDac
b=9. (0" Lt 4 Wy Sosiumice
A-T aWp-2 AM/‘ A==3 il ; WpShistwuTice,
SN

4. B enekTpocTaTHUHOMY I0Ji i3 ToukH 3 moTeHmiamoMm 450 B v TouKy 3 moTeH-
miamoMm 900 B pyxaeThcda HeraTHBHO 3apfAjKeHa JacTHHEKAa. EJeKTpHUHe IoJe
BHEKOHYEe OpH nkoMy pobory 1,8 mr[l:x. BH3HauTe MOOVIL 3apAly YAacTHHKH.
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5. ExekTpoH, pyXaouUHch 31 MBHIKICTIO 3-107 M/C, BJITAE B eJeKTPHYHE MO.Je.

BusnauTe pisHHIO DoTeHNOIANiB, KV HeoOXiHO OPOHTH eleKTPOHY, 100 IIBH/I-
KiCcTh Horo pyxy sMeHmAnaca go 1-10° m/c.
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JlomMaliHe 3aBAAHHSA: IPOUTH TECT 3a MMOCUIIAHSAM
https://forms.gle/7tcVbxd2K9r78JyRA.

3BOpPOTHIii 3B'S130K:
E-mail t.anastasia.igorivna@gmail.com


https://forms.gle/7tcVbxd2K9r78JyRA

