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METOA4 AHANOIMMA NPU U3YYEHUU
3/IEKTPUYECKOIO U rPABUTALMOHHOIO NONEN
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AOBA NMOoAXOAA K N3YHEHUIO ®DU3UKH

YUYUTb AT MOHUMATb???

1. Y4UTb = CNOXHO

2. TloHnmaTb — npoule

[na 310ro HeoH6XoAMMO MOHATb CMbIC/T 6a30BbIX MOHATUN U
BbICTPOUTb JIOTMYECKM CTPOMHYIO KapTUHY.

Ponb yuntena — «HaBuratop». Hago nomoub LWKOAbHUKY 33
NATb LWKONAbHbIX NeT MNPOUTU nNyTb pPa3BUTUA PU3UKKU OT

Apucrtotena A0 SUHLLITENHA.
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ABA 3AKOHA

Cxema 3HaKOMCTBA C 3aKOHOM
1. Ob6beKThbl
1Ba (?) ToueUYHbIX HENOABUXKHbIX 3aPAAA
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ABA 3AKOHA

Cxema 3HaKOMCTBA C 3aKOHOM
1. Ob6beKThbl
[1Ba (?) ToueYHbIX HENOABUXKHbIX 3apsaaa <

2. flBneHune
B3anmopemncreme: nepsbi AencTByeT Ha BTopon (M HaobopoT)

Teopua 6aM3KoaencTBMA: NePBbIN CO34AET CUI0OBOE Moae, nosae
NENCTBYET Ha BTOPOM => UMeeTCA TPETUMN 0OBEKT — CMN0BOE NoJsie

O HenoaBuxKHoCcTU!!!
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3. dusnyeckaa BenMYMHA, KOJSIMMECTBEHHO OMUCbIBaKOLWLAA HABIEHUe,
XapaKTepuna3yruwlad B3aMMOOENCTBUE:. cuUna

4. CBoMCTBa 3TON BENUYUHLI, onpeaensieMblie CUTyaLneN.

« Cna pencrtBus nons, cosgaHHoro nepsbiM 3apsgom (F~q,) Ha BTOpOK
3apsg (F~qy).

« OBbpaTHO nponopLuoHarnsbHa 2.

« CnoBble NYHUM Nonsa pacxoaaTtca B cdepy (S = 4nr?)
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CTpykTypa nona onpegenserca CTPYKTYPOUM UCTOYHMKOB (MPUHLMN
cynepnosnumnmn).

Ecnn uctoyHuk nona ogHopogHasi cdepa (unu wwap), TO CHapyXu —
aHarorMyHo To4Ye4yHoMy 3apsay.

1
Ecnn ogHopoaHasi 6eCKOHEYHO [NIMHHAsH HUTb, TO yObIBaEeT ~——,

Ecnn ogHopoaHaa beckoHeYyHas MnocKOCTb, TO Nnofe — 0AHOPOHOeE.
KTo nsyyan teopemy [aycca, TeM npoLule;

KTO HE n3dy4van, Toxe AOMKEH NOHMMAaTb CTPYKTYPY NONs OT UCTOYHUKA,
nMmeroLero popmy

MokHO HapuncoBaTb KapTUHKN OJ14 LWKOJIbHUKOB.
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ycnosudAa nPMUMEHUMOCTHA

*ToYe4yHOCTb
*HenoaBUKHOCTb

Ponb cpeabl U NPUHLMN CyNnepno3numum
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O PAAE 3A0AY B EFd

(cnepyet 06BACHNTD WKONBHUKAM M NOYalle HANOMMUHATD)

27. Yacruna maccoit 1 mr nepemecTuyack 3a 3 ¢ Ha paccroguame 0,45 M 1O TOPHU30HTAJH B OJHO-
POITHOM TOPH3OHTAJIBLHOM 3JIEKTPUYECKOM II0JIe HaIDAKEHHOCTEHIO 9000 B/m. HauanpHas cko-
POCTE YacTULbl paBHa HyJ0. KakoB 3apsazx wactumner? Conporusnenunem Bosayxa IIpeHebpeyYb

Omeem: 10 K

:,"‘:- m2 1 |
F 27. JlBa moHa ¢ OTHOILIEHHWEM 3aps/ioB % _ 3 yu ormOmeHUEM Macc _r;z_ = — JBUXXYTCA B OAHODPOJ- ‘
a, 1

HOM dJeKTpudeckoM mose. HauaspHas CKOpPOCTh y 000MX MOHOB paBHa HyJ0. Ompezaexute oT-

W, :
—2 coycTs OZHO M TO ’Xe BpeMsd IIOCJIe HaYaja

1

HOIIIeEHHEe KHHETHYeCKHX 3Hepm1'71 9THUX MOHOB

IBHIKEHUA.

Omeem:
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ABA NOAXOAA K PELLEHUIO 3AAAY O ABUKEHUWN MATEPUANIbHOW

TOYKU Noa AEUCTBUEM CUNbI (T.E. B CUZIOBOM MNOE).

1) AnHammnyeckmm (BpemeHHOoWM)

m Vo \F Ve -7
S - ------------------- —>
t0=0 tI{

- - N .
F-At=F-(t, —ty) = my, —my,
Mmnynbc cunbl
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ABA NOAXOAA K PELLEHUIO 3AAAY O ABUKEHUWN MATEPUANIbHOW

TOYKU Noa AEUCTBUEM CUNbI (T.E. B CUZIOBOM MNOE).

2) DHepreTn4yecknin (MPOCTPaAHCTBEHHbIN)

m vO F vK = ’?
+-—b-> ———————————————————— —>
ro mv.*  muy,°
\ v ; 2 2

PaboTa cunbl
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ABA CINMOCOBA OMMNCAHUA CUNOBOIO NOJIA:

CUNOBOW U SHEPTETUYECKUM

HayHeM c aneKkTpuyeckoro nosg.
1) CunoBaga xapakTepuctuka

N3 akcnepumeHTa (1 n3 3akoHa KyrnoHa v np. cynepnosnuun) crneayer,
4TO nosie, co3gaHHOEe UCTOYHUKOM-3apsaaoM (MCTOYHUKaMW), OEUCTBYET
Ha 00bekT-3apsia qy, C CUMOKU, MOAYNb KOTOPOW NMPONOPUMOHANEH gy,

T.e. F~qyp-

OTO NPUBOAUT K MbICIIN O BBEAEHUN CUNOBOU XapaKTEPUCTUKM MOns B
NAaHHOW TOMYKe.
F

Hanps>XeHHOCTb E = -
Inp
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ABA CINMOCOBA OMMNCAHUA CUNOBOIO NOJIA:

CUNOBOW U SHEPTETUYECKUM

TpeboBaHMA K onpeaeneHuto:

1) OgHO3HA4YHOCTL

2) PeuenT namepenHua (pacyerta)

bopmynmpya onpeaeneHmne, ydymmca roBoOpuTb = AymaTtb (MOHUMATD).
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ABA CINMOCOBA OMMNCAHUA CUNOBOIO NOJIA:

CUNOBOW U SHEPTETUYECKUM

HanpsxéHHocTtbio E 3neKkTpuyeckoro rnosns B JaHHOW TOYKE Ha3bl-
BaloT PU3NYeCKylo BeJIMYNHY, PaBHYIO OTHOLWeHuIo cunbl F anek-
TPUYECKOro rnong, AencTByoLen Ha NOMeLLEHHbIN B JaHHYIO TOY-
Ky NpoOHbIN 3apsan g o+ K 3TOMYy 3apsfy:

F-f (1)
o

Yba? [ne?
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MO AHAIOTUA

mim,

‘ﬁ‘:(} -2

MaTepuanbHass Todyka — rpaBuUTALMOHHbLIM 3apsg, T.e.
ABMAETCA  MCTOMHUKOM rpaBUTALMOHHOrO nons, a
rpaBMTaLMOHHOE Morie MposiBNSeTCa B [AEWUCTBUM Ha
MaTepuarnbHyH TOYKY.

chchchchchchchch
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NOo AHAIOTUA

HAMNPAXKEHHOCTb IPABUTAULUOHHOIO NOJA

Hanps»XeHHOCTb (4bA?) rpaBUTaUMOHHOIO nons (rae?) B 4aHHOU TOMKE. ..

Hanps)keHHOCTb nonsd, co3gaHHOro marepmanbHOU TOYKON — TOYEYHbIM
rpaBUTaALMOHHbLIM 3apAaoM

gzﬁ
m;

, my

gl = 5
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MO AHAIOTUA

- Moaynb cunbl AENUCTBUA Nons obpaTHO nponopuuMoHaneH r2,
eCln UCTOYHUK TOYEYHbIN

« CunoBble NMHUM Nonda pacxogaTtcs B cdepy (S = 4nr?)

Ecnn ncToyHuK nons ogHopoaHasi cdepa (Mnu wap, Hanpumep,
nnaHeta 3emns), TO CHapyXW — aHarnornmyHo Mo TOYEYHOro
3apsaga, a ecnu ogHopoaHas OecKoOHeYHO ANIMHHAA HUTb, TO

1
y6bIBaeT ~ o da eClin oaHOopOoAHas beckoHe4yHasa MNNOCKOCTb

(Hanpumep, nnockasa 3emrsid), To rnosie — oAHOPOAHOE.

-

F=mg,

rae g) - HAlNpA>XXeHHOCTb O AHOPOAHOIO rpaBUTaAUMOHHOIO MOJIA
@”S’ESE?WCKM;Z 0 T
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MO AHAIOTUA

Cuna = 3apsaq - HanpsiKEHHOCTb
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O MPOBHOM 3APAAE

Y10 3TO?

KaKkon 3apag MOXHO cYMTaTb NPOOHLIM NPU N3YyYEeHUNU
3NeKTpuyeckoro nona? A rpaButalMOHHOro?
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ToYeyYHbI NONOXKUTENbHbIN 3apas,

3apsaKeHHbIU OTPULATENBHO
MEeTa/IJIMYECKNIN Wap

Hannune cBoboaHbIX HOCUTENEN 3apsaaoB B MeTanne npuBoauT K nepepacnpeneneHuto
3apsiaoB B LLApe nNpu NosiBAeHnn (M3MeHeHn Moayns) 3apsaa q.

Ecnu nameHeHne moayns HaNpPsSXXeHHOCTU NPU YMEHbLLUEHNUN MOAYNSI TOMEYHOro 3apsiga
MHOMO MeHblle WU3MEPEHHOM HanpsaXXeHHOCTU, TO TOYEeYHbIN 3apan MOXHO CcYUTaTb
NPOBHbLIM.
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Boabl OoKeaHoOB WM Mopen aABAAKTCA CBOOOAHbIMU
HOCUTENAMMW TPaBUTALMOHHbIX 3apPAa0B.
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SHEPFETUYECKUI NoAXon,

HayHem CO 3HAaKOMOro WKONbHUKY OAHOPOAHOrO rPaBUTALMOHHOIO
nona. UICTOYHUK — nnockaa 3emns.

AHanor B a/IeKTpocTaTUKe — becKkoHeYyHas paBHOMEPHO 3apsiKeHHas
naacTuHa.
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OaHopoaHbie nona. UCTOUYHUK - NJIOCKOCTb

Masa 10. OneKkTpocratMka m
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Pabota cunbl nons no nepeHoCcy 3apdla paBHaA B3ATOMY C
06paTHbIM 3HAKOM WU3MEHEHUIO MNOTEeHUManbHOU IHEPINA
B3aMMOJEWNUCTBUS ITOrO 3apdaga C UCTOYHUMKOM (l/ICTO‘-IHl/IKaMVI)
MOJiA.

Cnyyan ogHOpPOAHOro rpaBuUTaLMOHHOIO ronsa (MarepuanbHas
TOYKa NagaeT C BbICOThI h; Ha BLICOTY h,)

A, =mg(h, — hy) = mgh;, —mgh, =1, — I, = m(gh; — gh,) =
= m((P1 ®2),

rae ghy — gh, = @1 — @3;

Ecrmo(h=0) =0, 10 0(h) = gh
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Cny4an oOHOPOAHOrO 3MNEeKTPUYECcKOro nons (ToyeuvHbln 3apsa
nepemMeLLaeTcs BAOMb CUIOBOM NIMHUKN U3 TOYKM C KOOPAMHATON X
B TOYKY C KOOPOWHATOM X,)

Ay =qE(x  —x)) =  qEx; —qEx, =T -1l = q(Ex; — Ex;) =
= q(p1 — ¢2),

roe Ex; — Ex, = @1 — @5;

Ecrmo(x =0) =0, T0 p(x) = Ex
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ONPEAENEHUE NOTEHUUANA U PASHOCTU NOTEHUUANOB

PasHocTbio noteHumanos Ag,, mexay Toukamu 7 n 2 HasbiBaloT
Ppu13nyecKylo BennYUHy, paBHyl0 OTHOLWIEHUIO paboTbl A ,, KOTO-
PYIO COBEPLUAIOT CUIbl 3/1IeKTPOCTaTUYeCcKoro noss rnpu nepemele-
HUU nNpobHoro 3apsaaa q., V13 To4kmn 7 B TouKy 2, K 3TOMY 3apsay:

A @)

9Dup

MoTteHuManom @ fJaHHOWU TOYKMW 3MEKTPOCTaTUYeCcKOoro noss Hasbl-
BaloT (hM3NYECKYI0O BENIUYMNHY, PaBHYIO OTHOLLEHUIO pabotbl A cun
3TOro nNons Hag NpoOHbIM 3apsaaoMm q,, PV ero nepemelieHnn ns
AAaHHOW TOYKU B TOYKY, MOTEHLUAN KOTOPOMN NMPUHAT PaBHbIM HYJIO,

K 3TOMY 3apaay:
A
®=—". )
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NMOHATUE NOTEHUUNANA
(CTYYA NONA, CO3AAHHOIO TOYEYHbLIM 3APAAOM)
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PELUEHUE 3AA0A4YU
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PELUEHUE 3AA0A4YU

m vo_? e
O
muv,? MV 2
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YMK «®U3UKA» A.B. TPAYEBA U AP. 7 — 9 KJZIACC

1.2.5.1.3.1 1.2.5.1.3.2 1.2.5.1.3.3
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YMK «®U3UKA» A.B. TPAYEBA U AP. 10 — 11 K/IACC

BEeHTaHa

BEHTaHa

1.3.5.1.5.1 1.3.5.1.5.2 o
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NMPOrPAMMA 7 -9

~ /'Pabouyas nporpamma |

K nuHumn YMK A.B. Ipauésa

B cBoboaHOM
nocrtyne

HHHHHHH
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NMPOrPAMMA 10-11

@860‘1851 nporpamMmma
K nuHum YMK A.B. [payésa

B cBoboaHOM
nocTtyne

HHHHHHH
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METOAUYECKHUE MOCOBUA

/ MpoekTtuposarune & /" MNpoekTupoBaHue
/ yyebHoro kypca

y4yeOHoro Kypca

9 Knacc

Kopnopauma _ .
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PABOYME TETPALM 7 KNACC
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PABOYUE TETPAAU 8 KZTACC

A.B. lpaués

B.A. MNoroxes
MN.10. bokos

E.A. BuwHskosa

AB. lpaués

B.A. Moroxes
MN.10. Bokos

E.A. BuwHsikosa

propauns _ o
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PABOYUE TETPAAU 9 KNTACC

A.B. Tpaués A.B.paués
B.A. Moroxes T B.A. Moroxes
N.10. Bokos . 10. Bokoe
E.A. BUwwHskosa E. A. BULIHAKOBa

copropsann L
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PABOYUE TETPAAU 10 K/NTACC
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PABOYUE TETPAAU 11 KNNACC
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Tetpaau pna nabopatopHbiX paboT

Kopnopauus o
OCCHMMCKUM
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Tetpaau pna nabopatopHbiX paboT
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INNEKTPOHHAA ®OPMA YHEBHUKA

becnnatHO nonyynTb
3N1EKTPOHHble GopMbl
y4eOHMKOB MOXXHO Ha CcanTe

https://lecta.rosuchebnik.ru/

Mo NPOMO-KoAy:

Yunmcalloma

nnnnnnnn
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https://lecta.rosuchebnik.ru/

MO BCEM BONMPOCAM MOXKHO OBPALLATBCA

OnanoBcKkui Bnagummp AnekcaHaposuy,
METOANCT NO PU3NKE U aCTPOHOMUMU

Kopnopaunun «POCCUUCKNN Yy4EOHUKY

E-mail: Opalovskiy.VA@rosuchebnik.ru
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