3oBHiNIHE He3aekHe oninoBanua 2011
POKY 3 QizuKku

Koopaunara Tina 3MiHIOETBCSI 3 YaCOM 3TiHO 3 piBHSAHHSAM X =12 — 5t, 1€ BCi BETUYHUHU

BUpakeHO B oguHUIIX SI. Bu3zHaute koopauHaTy IIOTO Tijia uepe3 4 ¢ Mmiclis MOYaTKy pyxy.
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-8 M

20 Mm

32 M

[To mapanenbHUX MPAMOTIHIMHUX AIISTHKAX JBOKOIIMHOI 3aIi3HULI HA3yCTPId OJUH OJTHOMY
PIBHOMIPHO PYXalOThCS JBa MOTATU: MACAKUPCHKUN 1 ToBapHHiA. [loTAru nmpoxoasaTh oauH
1oB3 o HOTO MpoTsrom 20 c. Moy MBUIKOCTI MACAKUPCHKOT0 MOTATa TOPiBHIOE 25 M/C,

a Moro MOBXHWHA CTaHOBUTH 160 M. Bu3HauTe MOIynh MIBUIKOCTI TOBAPHOTO MOTSTA, SIKIIIO

Horo goBxuHa 10piBHIOE 440 M.

A b B r
5 m/c 10 m/c 15 m/c 20 m/c
Ha pucynky 300paxkeHo rpadiku 3aJeKHOCTI
NPOCKINT MBUAKOCTI VX 4OTHPHOX T (4, b, B, I), Ux, (ﬁ.“ /
mo pyxawTtbcsi B31oBXK oci Oy, Big vacy t. YkaxiTh 3 =
TLJI0, SIKE TTPOUIILIIO HAWOLIBIITNH 1IJISAX 32 6 C.
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Tino A Tijno b Tino B tino I’
Ha pucynky 300pakeHo rpadik 3aleXHOCTI MPOEKIIil vh ! |
x 1 1
|

MIBUJKOCTI Ux MaTepiajibHOI TOYKH, $Ka PYyXaeTbcs
B3J10BK oci OX, Bij vacy . YKaxiTh AUISHKY rpadika,
Ha SIKiid mpoekmis Ha Bich OX pIBHOAINHOI ycix cui,

MPUKIIAJICHUX 10 II€] TOYKU, JOPIBHIOE HYITIO.
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5. 3a pmomomororn cucTeMu OJIOKIB PIBHOMIPDHO MIIHIMANOTE _~ /7~ 7 7~ 777 o7

BaHTaX Maco M = 4 xr, npukiagatouun cuiy F = 25 H (qus. -
pucyHok). Baxaiite, mo g = 10 m/c2. KoedirieHT KopucHoOi mii
TaKOT0 MEXaHi3My JOPIBHIOE

A b B r
20% 50% 62,5% 80%

6. T'a3 cruckaroTh y TMOCYIHMHI 3 PYXOMHM IOpIIHEM. YKaxiTh rpadik, SKUH NPaBUILHO
BioOpakae 3aJeKHICTh KOHIICHTpAIlil MOJEKYN Ta3y BiJ 00’eMy (KUIBKOCTI MOJIEKYN B
OMHUIII 00’ eMYy).
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7. BeprukanpHa IWIIHAPUYHA TOCYAMHA 3 TellieM (MOJsIpHA Maca TeJilo TOpiBHIOE 4 I/MOJIb),
10 3BEpXY 3aKpUTa JIETKOPYXOMHMM MOpPIIHEM Macoro 4 KI, 3HaXOAUTHCS B MOBITPi, THCK
saxoro craHoBuTh 100 kIla. Maca renito AopiBHIOE€ 16 T, MJjola MOMEPEYHOTO Mepepizy
nopmHs cTaHoBUTH 20 cM’. BusHauTe, HAa CKiNbKM 30iMBIIMTHECA 00°eM, KUl 3aiiMe Tas,
gkmo Horo Harpith Ha 6 K. Bpaxaiite, mo ¢ = 10 m/c2; yHiBepcasbHa razoBa craja
nopiBHioe 8,3 JIx/(monb - K).

A b B r
415 em® 830 cm® 1245 cm® 1660 cm®
8. Ha pucynky 3o0paxeHo rpadiku 3anmexsocti Tucky P EIa \ i E i i :l
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Ha pucynky

abcomoTHOI TeMnepaTypu T BOJIU Macoro M BiJ yacy --
t mpum 3miiicHeHHI TemJonepenadi 3 TMOCTIHHOIO
noTyxHicTI0 P. V Moment wacy t = 0 ¢ Boga Oynay a7,
TBEPAOMY CTaHi. 3a IOMOMOTOIO SKOTO 13 3a3HAYCHHUX

BUpA3iB MOXXHAa BU3HAUYUTH IHTOMY TEIUIOEMHICTH AT,
BOJIM B pIAKOMY CTaHI 3a pe3yJibTaTaMd IbOTO

300pakeHo

rpadik

3aJIEKHOCTI

T.K
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JocIiy?
A b B r
PAts PAt, PAts PAt,
mAT; m mAT, m

Jlns BU3HAYCHHS TNOBEPXHEBOTO HATATY DIJMHA BUKOPHCTAIM BEPTHKAIBHO PO3MILICHY
HIiNeTKy, pajiyc 0TBOpY sKoi cTaHoBUTH | MM. 3aranpHa Maca 100 kpamens, 00 BUTEKIH 3
mineTku, nopiBHIoe 12,56 r. Bu3HauTe moBepXHEBUI HATAr piauHu. BBaxkaiite, mo B
MOMEHT BIJIpUBY BiJ TINETKH JiaMeTp IMIUHKK Kparwl JOpIBHIOE JiaMEeTpy OTBOPY.
Braxaiite, mo g = 10 m/c?: = 3,14,

A b B r
100 mH/m 200 mH/M 314 mH/m 628 MH/m

[1ig wac HarpiBaHHS ABOX TBEPAMX Til, OAHE 3 AKUX BUTOTOBJICHO 3 KPUCTAIIYHOI, a iHIIE 3
aMOp(HOIT peYOBUHHU, NIEPEXi/l y PIIKUN CTaH BiAOyBa€eThCS

A utst 000X TLJT Pi3KO MPH JOCSATHEHHI HUMU TICBHOI BiJIIIOBIIHOT TEMIIEpaTypH.

B pi3ko npu qocsrHeHH1 NEBHOI TEMIEPATypH JIMILE TIIOM 3 KPUCTAIIYHOI PEYOBUHH.

B pi3ko npu AOCATHEHHI MEBHOI TeMIepaTypH JIMIIE TIIOM 3 aMOp(hHOT peUOBHHHU.

I' moctynoBo s 000X Tid, CYHNPOBOJDKYIOUMCH IiJIBUIIEHHSAM TeMIepaTypu CyMilli
PEYOBHMHHU B PIIKOMY 1 TBEPJIOMY CTaHi.

Busnaute, sk 3MIHUTBCSA CHJIa KYJIOHIBCHKOI B3a€MOJII JBOX TOUYKOBHUX 3apsHDKCHHUX TiJI,
SIKIIO B1JICTaHh MK HUMH 3MEHIIIUTH B N Pas3iB.

A 301IBIINTHCA B N pa3iB

b 3MeHmuMTHCS B N pasis

B 3meHmuThHCS B n2 pasis

I' 36inpmuMTECS B N2 pasis

[Mopommuka macoro 0,01 r, 3apsaom +5 MkKIT 1 3 MOYaTKOBOIO MIBHJIKICTIO, 110 JIOPIBHIOE
HYJII0, TIPUCKOPIOETHCS E€IEKTPUYHUM II0JIEM, PO3NOUYMHAKOYM PYX 3 TOUYKU E€JIEKTPUYHOIO
noJisi, moTeHmian skoi nopiBHioe 200 B. BusHaure moTeHIianm TOYKH, Yy SKIA MIBHAKICTH
MOPOIIMHKH JopiBHIOBaTUMeE 10 Mm/c.

A b B I

100 B 200 B 300 B 400 B
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CrepxHi 3 MeTaly 1 HAmIBIPOBITHUKA OXOJNOMKYIOTh Ha AT rpamyciB koxeH. Il{o mpu

IIbOMY BiJIOYBA€ETHCA 3 OTIOPOM CTEPHKHIB?
A orip 000X CTep>KHIB 3MEHIIUTHCS
b omip 060X cTepKHIB 30UTBIIUTHCS

B omip cTepkHS 3 METay 3MEHIIHUTHCS, a OIIp CTEPKHS 3 HAIMIBIIPOBITHUKA 301IBIIUTHCS

I' omip cTepHs 3 MeTally 30UIBIIUTHCS, a OIIP CTEPIKHS 3 HAIIBIIPOBITHUKA 3MEHIITUTHCS

Ha pucynky 300pakeHo Tpadix 3aJIe)KHOCTI Hampyru

U,B
U Ha KoHjaeHcaTtopi Bix Horo 3apsay (. Busnaute 4 !
€MHICTh KOHJICHCATOPA. 200 !
150 - f - 1
100 i
50 |
0' 1 2 3 4 ¢ 10*Ka
A b B r
2:10° d 5-10° @ 1-10° ® 2:10° d

B CJIICKTPUYIHOMY KOJ'Ii, CXEMYy SKOI'o 306pa>1<eH0 Ha

PHUCYHKY, aMIIEpMETpP NOKa3ye 3HAUYCHHS CHIU CTpymy 4,4
A. Slxe 3HAYCHHS CHJIU CTPYMY MOKaKE aMIIEPMET, SKIIO
3MIHUTH TOJSPHICTh JiKepena crpymy? BHyTpimHIM
OTOPOM JIKepena 1 ammepMerpa 3HexTyire. Omip aiona,
YBIMKHEHOTO B TPSIMOMY HANpSMKY, BBaKaTe pPIBHUM

HYJIIO.

A b B r
0,4 A 0,7A 1A 8,1 A
[IpoToH, w0 BiiTaE B OJHOPiIJHE MAarHiTHE TOJ€ 31 MIBUAKICTIO, HAmpsAM SKOi
NEepHEHINKYIAPHUN 10 BEKTOpAa MarHiTHOI 1IHAYKI1, pyXaTUMEThCs 10
A mpsimiil.
b xony.
B cmipanni.

I" rBUHTOBII MTiHII.

VYKaxiTh NPHUCTPiIH, y SIKOMY BHKOPHCTOBYETHCS SIBHILE BUHUKHEHHS CHWJIM, IO Jli€ Ha

IPOBIAHMK Y MAarHiTHOMY I10J1i, KOJIM Yepe3 MPOBIAHUK TeUe eNEKTPUYHHUNA CTPYM.

A peocrat

b sramnouka po3xkaproBaHHs
B enextpoaBuryx

I' enekTpoyaitHuk
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[Tix gac pe3oHaHCY BiIOYBAETHCS ICTOTHE, MIOPIBHSIHO 3 BITbHUMHU KOJMBAHHSIMH, 3POCTAHHS
A 4acTOTH KOJIUBaHb.

b niepiony konMBaHb.

B ammutiTy M KOJIMBAaHb.

I' dpa3u konMBaHb.

Y cxeMi eNneKTpUYHOTO KoJjia, 300paKeHIM Ha pPHCYHKY, 9
) . Y

namiouku 1 1 2 € ognakoBumu. I1ig yac 3amukands kiaoda K

Jamriodka 2 3aropaethbcs Ha 0,5 ¢ mi3Hime, HiX Jiammnoyka 1, 1

TOMY 1110

A JIpiT, 3 IKOTO BUTOTOBJIEHO KOTYIIKY, MA€ JJOCUTDH BEJIUKHUH OIIip.

b nammouka 2 3HaXOJUTHCS Jajli BiJl JUKepesa eeKTpOPYIIiHHOT CHITH, HIXK JJaMITouka 1.

B y xoTymIi BUHMKAE €IEKTPOPYIIiifHa Cruila CaMOIHIYKIi1, IO MEPEeIIKO/KA€E 3POCTAHHIO
CTpyMY B HiH.

I' enexTpoHH CIIOBUTHEHIOIOTHCS HA AUISTHKAX KOJIA, [0 BUTHHAIOTHCS.

[Ipenmer po3ramoBano Ha BiacTani | M Bix 30MpasibHO JTIH3H 3 ONTHYHOIO CHIIOKO 2 JITP.
BusnauTe BigcTaHp MiX JIIH30I0 Ta 300paKEHHSM IpEIMETA.

A b B r

4m 2M 1M 0,5Mm

Tino macoro 0,5 Kr KOJIMBAETHCS TaK, 110 MPOEKIIisl IPUCKOPEHHS 8x MOT0 PyXy 3MIHIOEThCA

. . . . 2T . . .
3 4aCcOM BIAMNOBIIHO 10 PIBHSIHHA ax = GSIHBt. Busnaure IIPOCKIIII0 Ha BICh OX cunn, mo aie

. 5
Ha TUIO0, Y MOMCHT HacCy g C.

A b B r

OH 1,5H 2,5H 3H

VY BakyyMi SIpO0 BHIPOMIHIOE JIBa €JIEKTPOHU B MPOTHIIC)KHUX HAIpPSMKaxX 31 MIBHIKICTIO
0,8c, me ¢ — mBHIKICTH CBiTIA Y BakyyMi. SIkuii Bupa3 onucye 301IbIIEHHS BiICTaHI MiX
€JIEKTpPOHAMH B CUCTEMI BIJUTIKY, TIOB’3aHii 3 sApom?

A b B r

2ct 0,98ct ct 1,6¢t

[30TOn AKOTO emeMeHTa YTBOPHThCS 3 pajgioakTuBHOTro i3oTomy Topis 238Th micms iforo

YOTHPHOX 0-PO3MAJAIB 1 OTHOTO B-po3namy?

A b B r

218 214 218 214
gsAt g3Bi geRN g4P0




25.

26.

217.

28.

MakcuManbHy JOBXHHY CBITJIOBOI XBWIJII, IO IaJa€ Ha TMOBEPXHIO MeETally, IpH
NepeBUIIECHHI sIKOT He BiIOyBaeThes (hoToeeKT, HA3UBAIOThH

A ¢ioneroBoro Mexero hotoedexTy.

B cunbOI0 MeXer GoToedeKTy.

B yepBoHOIO Mexkero hoToedekTy.

I' 3enenoro mexero GportoedexTy.

C o . . N l\
Mammuna PYyXa€TrbCd MNPAMOJIIHIMHO 31 IIBHAKICTIO . .

S5
HIBHJIKOCTEH TOYOK Kojieca MAalllMHU BIJHOCHO 3eMJIi Ta B/ \
OyKBaMH, SIKHMHU TTO3HAYCHO BiJAIMOBIIHI TOYKH HA PUCYHKY. "
Kyt a = 30°. Kosteco He mpokoB3ye.

10
2v

32
4 v\3

v
YCTaHOBITH BIAMOBIMHICT MK MOAYISMH MHTTEBHX /

YcTaHOBITh BIAMOBIIHICTE MK HA3BOIO TEXHIYHOTO MPHUCTPOIO 1 (PI3UYHUM SIBHIIEM, IO
JISKUTH B OCHOBI MPUHIIMITY HOTO Aii.

1 namna po3kaproBaHHS A B3aeMOIisl TOCTIHHUX MarHiTiB

2 reHepaTop 3MiHHOTO CTPYMY b sBuie camoiHayKIii

3 BaHHA JJIs EIEKTPOIIi3y B sBuILe eneKTpOMAarHiTHOT 1HTYKIIiT
4 xommac I" XimiyHa gist cTpymy

JI TeruioBa Jiist CTpyMy

. . . T .
l"apmoHiuHI KonMBaHHS BiAOYBatOThCs 3a 3aKk0OHOM X = 0,4c0s (47tt + ;), Jie BC1 BEITMUMHHA

BUpakeHO B oAMHHUIAX SI. YcTaHOBITH BiANOBIAHICTh MK (DI3SUMHUMU BETUYMHAMU, IO
XapaKTepU3YIOTh KOJIMBAHHS, Ta X 3HAYCHHIMH B OAMHUIISIX SI.

1 ammumityna A 05
2 mouarkosa (asa E n
3 nmepion 3
4 nuKIIiYHA 9acToTa B2
ro4

A 4=n
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CKOpHCTAaBIIMCH JaHUMH TaOJWIll, YCTAaHOBITH BIJAMOBIIHICTP MK XapaKTepUCTUKAMHU
CBITJIOBUX XBWJIb 1 CEPEJOBHUINEM, y SKOMY IMOIIMPIOEThCS cBiTio. IIBUAKICTH CBiTIA Y
BaKyyMi nmopiBHIo€ 3 - 108 m/c.

PeyoBuna Anwmas benzon KinoBap [ToBiTpst CrieniiaibHE CKJIO
IToxa3uuk 2,4 1,5 3,0 1,0 2,0
3aJIOMJICHHS
1 gyacrota 5 - 10% ', nopxuna xeuti 200 HM A anma3z
2 yactota 4 - 10% 'y, noskuua xBmii 500 HM b Genzon
3 gacrora 5 - 10 I'n;, nomxuHa xBui 250 HM B kinoBap
4 gactora 6 - 10% I'ny, mopxuHa xBui 500 HM I' oBiTps

[ cniemianbHe CKII0

Maca mutanetn Z yzaBidi Oinbina 3a mMacy 3emui, a ii giaMeTp ynBiui MEHIIMIA BiJ JiameTpa

Ty
3emni. Buznaure CIIIBBIIHOIICHH IICP1011B 06epTaHH5{ T_ HMTYYHUX CYITYTHUKIB IIJIAHCT Z1
3

3emJts, 1110 pyXarThes MO KOJIOBUM OpOiTaM Ha HEBENUKIM BHCOTI.
HIkossip Macoro 50 Kr, CTOSYH Ha TJIQJACHBKOMY JIbOY, KHJIA€ AP0 MACOI0 5 KT MiJ KyTOM
600 mo ropuzoHTy 31 mBUAKICTIO 8 M/c. fkoi mBuakocTi HaOyBae mkonsap? Biamosigs

3aIuUIIITh y M/C.

Ha pucynky B cuctemi koopauHaT P, T 300paskeHO 3aMKHYTUH !

. . . . . PAa 12
ukd 12341 TernnoBoi MalvHM, y IKO1 poOOYHM TiJIOM € ifeanbHUH
.. A3 .
ra3. Bu3naure CIiBBIIHOIIIEHHS aOCOJIIOTHUX 3HAYE€Hb POOIT
3—4 ¥
ra3zy Ha auisakax 1 —213 — 4.
4 ::j
0 T

B enexTpuyHOMY KOJIi, CXEMY SKOTO 300pa)K€HO Ha PUCYHKY,
omip pe3uctopiB R1 =30 Om, R2=60 OM, R3=300M i R4 =
40 Om. Busnaute Hampyry Ha pe3uctopi Ra, skmo cuia
ctpymy B pesuctopi Rz pgopiBaioe 20 MA. Bignosigs

3aMMILITh y BOJIBTAX.




34. Ha pucynky 300paxkeHo rpadik  3aJIeKHOCTI

MarHiTHOrO MOTOKY @, M0 NPOHMU3YE 3aMKHYTHM @, MBE' ' a
KOHTYp 3 MpOBiIHUKA, BiJ yacy t. Busnaure monynp 240
CJIEKTPOPYIIIHHOI CHIIM, IO 1HAYKYETbCA B KOHTYPI. 180 /
BiamoBiap 3a0MIIiTh y BOJIBTAX. 120 -

N

0' 10 20 30 40 ¢, e

35. MasTHHK 3 JIyXe€ JIeTKMM MapKepoM Ha KiHIIl 3aKpillJIeHO Ha PyXOMOMY IrpaliKOBOMY
aBTOMOOLTI. MasTHUK KoiuBaeThesl B muomiuHi zZOY, NepneHANKYISpHIH HAOPSIMKY pyXy
aBToMoOUTs. JloBxkuHa MasTHHKa JopiBHioe 0,1 M. Mapkep 3aJuIMB Ha CTOJI CIif,
300pakeHull Ha pUCYHKY. Bu3HauTe mBUAKICTH aBTOMOOLIS (Y M/c). BBaxaiite, mo g = 10

2 -

m/c?, m = 3,14. BiamnoBiip OKPYIUITH [0 Y, CM

44
24

COTHX.

36. Jlamna posramoBaHa MK ~JBOMa  BEPTHKaJIbHUMU
IUIOCKUMH J3epKajlaMH (IIUB. PUCYHOK), KYT MIX SKHUMH
nopisuioe 45°. Ckinpku 306pakeHb YTBOPIOIOTH A3epKana’?




