MeTtoauveckue ykazanue mo OrpacjieBoi 0JiMMIIMA/Je MIKOJbHUKOB
«I"azmpom», npopuiasb pusuka.

VYueOHoe mocodue Mg MMOATOTOBKH K OJIMMITAAJIE

ITon penakuueint bypkosoii E.I'.



3aganus 0TOOPOYHOIO 3TANA
11 kaace
Bapuanr 1

o, /e 1. Ha pucynke npenacraBieH rpaduk

8 -— 3aBUCHUMOCTH OT BPEMEHU MTPOECKLIUHU CKOPOCTH

6 TeJla Ha OAHY U3 OCEH KOOPAUHAT OT BPEMEHU B
MPSIMOJMHEUHOM JIBM>KEeHUU. CUnTasi, 4TO BEKTOP

— CKOPOCTH T€Jia HAlpaBJIEH BJIOJIb 3TOH OCH

. ' KOOPJIMHAT, ONPEAEIINTE, KAKON MyTh MPOILIO0

0 10 2 3 40 +c TENO B MHTEpBaje BpeMeHu 25 <t < 35 ¢ cBoero

nBrxeHus. OTBET JalTe B METPaxX.

Pazoen: Mexanuka
Yposenw crnoorcnocmu: 1
Omeem: 55

Bo3moxkHoe pemienne: Paccuntarh myTh Tela MOXKHO, BBIYUCIIUB TUIOIAb TTO]T
rpadukom: S =8:5+ 3:5=55m.

2. Mereoponorudeckas pakera, 3amylieHHasi BepTUKaIbHO, HAXOIUJIACh B
COCTOSIHUM HEBECOMOCTH Ha 3Tane noabeéma B Teuenue 40 cexyna. Bo Bpems
paboTsI BUraTenel yckopenue pakersl 40 m/c2. Kakoi MakCMMaJIbHOW BBICOTBI
nocturia pakera? [IpuHATL yCKOpPEHHE CBOOOIHOTO MajeHus paBHbIM 10 Mm/c?.
ComnpoTtuBiieHueM cpeibl peHeopeyb. OTBET BhIPA3UTE B KUIIOMETPAX B BUJIE
LEJIOTO YHucJa.

Pazoen: Mexanuka
Ypoeenwv cnoorcnocmu: 2
Omeem: 10

Bo3moxkHoe pemenne: [Iprmem 3a Hauasio oTcyeTa NOBEPXHOCTh 3eMJIU U OyZeM
CUMTATh MMOJOKUTEIBHBIM HAMPaBIIEHUE BBEPX. 3a BpeMsl pabOThl JBUTATENEH T,
pakeTa npuoOpesia CKOpOCTh, HAIIPaBJICHHYIO BBEPX U PABHYIO V = ATy, T1Ie a —
YCKOpEHHE pakeTbl. BbicoTa, Ha KOTOPOH OTKJIIOYHIIMCH IBUTATENH, ONIPENeIsieTcs
KaK

JlanpHenmmii ojaeT pakeThbl OCYIIECTBISAECTCA MO JEUCTBUEM CUJIBI TSKECTH. B
3TO BPEMS OHA HAXOJUTCS B COCTOSIHUHM HEBECOMOCTH. [lapamMeTpbl ABMXKEHUS
PAaKeThl CBS3aHbl YPABHEHUEM



2 2
at; gt

Hm:T_I_aTTA_T’

TAc T — BpEMs €€ IBUKCHUA B COCTOSSHHUM HCBCCOMOCTH Ha OTAIIC IMOABbEMA, a Hm -
MaKcUMaJibHasi BBICOTA MOIbEMA.
Ha "HeBecomoM" yuacTke nmojrbeMa AJisi CKOPOCTH JIBUKEHUSI BBITTOTHSIETCS
yCIIOBUE

0=v—grt.

BpeMﬂ JABHMOXKCHHSA C paGOTaIOH_[I/IMI/I ABUTATCIIAMU OIIPECACIIACTCA KaK

TI‘:TE'
CJICAOBATCIIbHO,
H —92T2++9T2—9T2(9+1)—10
m= o 2 2 \g - Y RM

3. MarepuanbHas TOUKa JBUXKETCS MPSMOIMHEHHO. Ee CKOpOoCTh M3MEHsIETCs 10
sakoHy V = at — Bt?, rae o u f — K03 PUIHUEHTEI, UMEIOIIME MONOKUTEILHBIE
3HaueHus. B MmomenT BpeMenu t = 0 Ha Hee AelicTByeT cuia F. Onpenenure
3HAYCHUE CUJIBI, JCHCTBYIOIICH Ha MaTepUaIbHYI0 TOYKY B MOMEHT BPEMCHH,
KOTJIa €€ CKOPOCTh CHOBA CTaHET PaBHOM HYIIIO.

Pazoen: Mexanuxa
Ypoesenw cnoorcnocmu. 2
Omeem:

a) — F — npaeunvnuiii
0) 2F

8) F/2

2) al/p

0) 9F/(o.p)

Bo3moskHoe pemienue: PaccuntaeM MOMEHTBI BDEMEHH, B KOTOPBIE CKOPOCTh
TOYKU paBHa HyJHO. [IepBbIil MOMEHT BpeMeHH t; = 0, BTOpoii MOMEHT BpeMEHU
t, = o/B. YckopeH#e TOUKH SIBIISIETCS IPOU3BOIHON OT CKOPOCTH IO BPEMECHH U
MOJKeT OBITh MpecTaBiIeHo kak a = o — 2Pt. Torma a(ty) = a, a a(tz) = — a.
CnenoBarenbho, F, = — F.

4. CtBOJ opyaus HanpasieH noa yriiom 60° k ropuzonty. Korga opynue
3aKpEIJIEHO OTHOCUTENIBHO 3€MJIH, CKOPOCTh CHApsJla B CUCTEME OTCUETA,
cBsi3aHHOM ¢ 3emiield, paBHa 180 m/c. OnpeaenuTe CKOPOCTh OPYAUs Cpasy Mocie
BBICTpEJIa B CiIy4ae, Korja oHo He 3akperuieHo. Macca opynus B 100 pa3 Gosibiie
Macchl cHapsa. Pe3yiabTaT okpyriure 10 2 3Havalux uudp v 3anuiimre B M/c.



Pazoen: Mexanuka

Ypoesenw cnoorcnocmu. 2
Omeem: 0,89

Bo3moxkHoe pemenne: B ciyyae, Korjia opyaue He 3aKpeIieHo, COXpaHsIeTcs
rOpPU30HTAaJIbHAS COCTABIIAIONIAS UMITYJIbCAa CUCTEMBI ""cHapsi — opyaue”. B
CUCTEME OTCUETa, CBA3aHHOM ¢ 3emMiieil, MOXKHO 3aIuCaTh:

m(V.cosa —V) = MV

rze m— Mmacca cHapsaa, Ve — CKOpOCTb CHapsA1a OTHOCUTEIbHO OPYAHs, O - YTOJI
HaKJIOHA CTBOJIa OpyAMs K Topu3oHTy, M = nm — macca opyaus, V — ckopocTb
OTKaTa OpyJlis B MOMEHT BbIcTpena. Toraa

V=20 089
T n+1 m/c

5. Teny, HaxosAIIEMYCsI Ha MOJIOCE 3EMIIH, COOOIIMITN HAPABICHHYIO
BEPTUKAJILHO BBEPX CKOPOCTh, paBHYIO 2 kM/c. OnpeieuTe MaKCUMAaJIbHYIO
BBICOTY HojibeMa Tena. Paauyc 3emiin npuHaTh paBHbIM 6400 KM, YCKOpEHHE
cBOOOJIHOTO MaJieHHs Ha TToBepXHOCcTH 3emiu 10 m/c?. TpeHneM o Bo3Lyx
npeHeOpeyb. Pe3ynbrar Beipa3ute B KWIOMETPaxX, OKPYTJIUB 0 TPEX 3HAYAIINX
ugp.

Pazoen: Mexanuxa

Ypoeenv cnooxcnocmu. 3

Omeem: 206

Bo3mo:xHoe pemienue: B cucreme "teno — 3emia" JEHCTBYET TOIBKO
KOHCEPBAaTHBHAS CUJIA TATOTEHUsI. B COOTBETCTBUH € 3aKOHOM COXpPaHEHUS
MEXaHHYECKON YJHEPTUH

mVy? mM mM

- C—=_—_(cC——

2 R R+h

31ecs M — macca tena, V — CKOpoCTh Tella B MOMEHT cTapTa, G — rpaBUTaIlIMOHHAS
nocrostHHas, M — macca 3emin, R — paanyc 3emiun, h — BeicoTa orbeMa Teiia Hajq
MTOBEPXHOCTHIO 3EMJIH.

YuuTteiBas, 4To

M
g = Gﬁr
HOJTYYHM
v o op__9R
2 Y R+h
2
- ~ 206 KM



6. Cocyn o6beMoM 20 J1 COAEPKUT CMECH BOJIOPOIa U Teiius IIpHu Temiieparype 20
°C u naBienuu 2-10° [1a. Macca cmecu 5,0 r. HaiiuTe oTHOIIEHHE MAcChl TeIUS K
Macce BOJ0po/ia B 3Toi cmecu. Pe3ynbTaT BeIpa3uTe B BUJE LEIOT0 YUCIa.
MoutsipHbIE MacChl BOAOpPOIa U Teusl 2 T/MOJb U 4 T/MOJIb COOTBETCTBEHHO.

Pazoen: Tepmoounamuxa
Ypoeenw cnoorcnocmu: 2
Omeem: 2

Bo3mo:xHoe pemienne: Cuntas rasbl U€aJIbHBIMU, BOCIIOIb3YEMCS 3aKOHOM
JanpToHa:

P = Pu, + Phe -

YPaBHGHI/ISI COCTOAHUA KaXXKA0Iro rada UMCIOT BU:

my,
P,V = RT,
2 Ug,
m
PV = —<RT.
He

YuteMm, uTo
m= mHZ + mHe .

Pemast moyy4eHHyI0 CHCTEMY U3 YEThIPEX YPABHEHHM, ONIPEICTUM MaCcChl 000X

ra3oB:
mRT

Hu,
( 1 1 ) RT
Up, HHe

=m_mHe.

pV

Mpye =

mHz

OTHO1IEHNE MacC Ta30B PaBHO:
MRT — uy, pV

(1 - @) RT

Mye — :uHZ _

my, _— MmRT — py,pV
(1 = @) RT

Ug,

2.

7. B cocyne, 00bem koTtoporo V = 5 1, HaxoAuTCs a30T Maccot m = 1,4 r.
Temneparypa raza T = 1800 K. Ilpu aroit remneparype o = 30 % AByXaTOMHBIX



MOJIEKYJI a30Ta JUCCOLIMMPOBAHO Ha aToMbl. OnpenenuTe JaBlIeHHE ra3a B COCYIe.
ATomHast Macca a3oTa [y = 14 r/Moib. Pe3ynbraT Belpa3ute B Meramnackasx,
OKpYTJIHUB 10 ABYX 3HAYaIuX UQP.

Pazoen: Tepmoounamuxa
Ypoeenw cnoorcnocmu: 2
Omeem: 0,19

Bo3moxkHoe pemicHuc: Cuuras cMech MOJICKYJIAPHOI'O U aTOMApHOTI'O a30Ta
CMCCBIO UICATIBHBIX I'da30B, BOCIIOJIB3YCMCA 3aKOHOM I[EUII)TOH& U YPAaBHCHUCM
COCTOAHUA NACAJIBHOI'O I'a3a.

+ @ [A-a)mRT 0 oM
= =|— ~ 0, a.
P =Dn T DPn, 1y i, v

8. B 607bp1110M IIMIIMHAPUYECKOM COCY/IE TIO]T HEBECOMBIM MOPIITHEM HaXOAUTCS
HACBIILIEHHBIN BOAsIHOM map nipu Temriepatype T =373 K. [lopuiens MesieHHO
BJIBUTalOT B IWJIMHJpP. Manas yacTh napa CKOHJEHCHPOBAIaCh, Macca
cKkoHAeHcupoBaHHOro nmapa Am = 0,7 r. Kakas padora Opu1a coBepIlieHa HaJ
cucremoi? O0bEMOM CKOHJEHCHUPOBABLIEHCS BOJbI MOKHO MPEHEOPEYb.
Pe3ynpTaT BbIpazuTe B KMJIOMKOYJISAX U OKPYIJIMTE JI0 IBYX 3HaYaIuX uudp.

Pazoen: Tepmoounamuxa
Ypoeenwv crnoorcnocmu: 1
Omeem: 0,12

Bo3mo:xnoe pemenue: [Ipu remneparype T = 373 K naBieHue HaChIIIIEHHOTO
napa cocrasiuseT P, = 10° ITa. [TocKOIBKY IIPOLIECC OCYIIECTBISETCS MELUIEHHO, TO
yCreBaeT MPOU30UTH TETIIIOOOMEH Tapa ¢ OKpyKaroliel cpeioi, TemMmeparypa
rapa OCTaeTcs MOCTOSIHHOM. JlaBlieHHe U MIIOTHOCTh HACBIIEHHOIO 1Mapa OT
o0beMa He 3aBUCHUT U MPU MOCTOSHHON TEMIIEpaType 3TH BEIMUMUHBI TAKKE UMEIOT
MOCTOSIHHBIC 3HaueHus. PaboTa, coBepIiiieHHas HaJl CHCTEMOM, MOKET OBIThH
paccumTaHa CIeAYIOIIIM 00pa3oMm:

AmRT
A=p,AV = T ~ 0,12 x/Ik.

9. Kakoe uncno ka4aHuil TOJDKEH CenaTh MOPITHEBOW HACOC, YTOOBI B 0aIOHE
oovemoM V = 30 11 ynBouTh naBieHue Bo3nyxa? HauaneHoe naBienue B Oaione
paBHO arMoceprOMy Po = 10° Ia, muromans nopiHs Hacoca S = 15 cM?, xox
nopuiss X = 30 ¢M, yTeuKkH rasza npu HakaunBanuu HeT. Hacoc Gepet Bo3ayx u3
atmoc(epsl. TemnepaTypy ra3za cuutaTh HOCTOSIHHOU. Pe3ynbTaT Beipazute B BUE
1I€JIOr0 YKCIia, OKPYTJIMB "BBEPX .



Pazoen: Tepmoounamuxa
Yposenwv crnooxcnocmu: 2
Omeem: 67

Bo3mo:xkHOe pemieHHe: 3a KaKJ10€ KauaHUE HACOC IIEpEMENIAaeT U3 aTMOC(ephI B
0aJUIOH OJJMHAKOBYIO Maccy Bo3ayxa My. JlJis oTBeTa Ha BONPOC 3a/1a4u HYKHO
paccuuTaTh, CKOJBKO TAKUX MOPIUI N BO3ayXa HYKHO J0OAaBUTH B OAJIOH, YTOOBI
JlaBJIEHUE BO3yXa B OaJlJIoHE yABOMIOCH. Bocmosb3yeMcs A1 3TOro ypaBHEHUEM
COCTOSIHHS UJI€aJIbHOIO Ta3a:

Jns my, momyuum

W3 3THX ypaBHEHUH CIEAYET, YTO

10. [Inst HarpeBanust M = 1 Kr HeW3BECTHOTO uaeanbHoro raza Ha AT = 1 K pu
HOCTOSIHHOM JIaBJIEHUH TpeOyeTcsl KOIUUeCcTBO TeIoThl Qp =912 JIx, a npu
nocTossHHOM o0beMe Qy = 652 JIx. OnpenennuTe MOISIPHYIO Maccy L 3TOTO Ta3a.
PesynbTaT BhIpa3uTe B I/MOJIb U OKPYIJIMTE JI0 IIEJIOTO YKCIIa

Pazoen: Tepmoounamuxa
Ypoesenw cnoorcnocmu. 2

Omeem: 32

Bo3mo:xHoe pemenue: KoamdecTBo TEMIOTHI, OJTYYEHHOE Fa30M B ©300apHOM
mpoIiecce, ONpeIeIIeTCs KaK
Cpy MAT
= S o
Qp = CypmAT = .
U
KonuecTBO TEIIOThI, MOTYYEHHOE Ta30M B U30XOPHOM MPOLIECCE, ONPEAETETCS

Kak
cﬂpmAT

QV = C ﬂVmAT = u

y

Yurem, 4To



Cup = Cuy T R.

Torna
.qu — ,uQV +R
mAT mAT
u
mRAT KI
u=—=0,032 = 32
Qp — Qv MOJIb MOJIb

11. /Ia oquHAKOBBIX HEOOJIBIIUX METAUTHIECKUX [IApUKa 3apsSKEHBI Pa3HBIMU
3apsnamu. Koraa mapuku HaxoasTcs Ha paccrossHau I = 200 M 1pyr oT apyra,
OoHM TpuTATHBatOTCA ¢ cuioit F1 = 36 mH. Tlocne Toro, kak mapuku NpuBeIu B
CONPUKOCHOBEHME U PA3BEIIA HA TO KE PACCTOSTHUE, OHU CTaJIN OTTAIIKUBATBCS C
cuioil F, = 64 mH. Halinute Moaynb cyMMBI IepBOHAYAIBHBIX 3apSA0B IAPUKOB.
Pesynbrar BeIpazuTe B MUKPOKYJIOHAX U OKPYIVIMTE A0 COTBIX JOJIEH.

Pa3zoen: Dnexkmpuuecmeo

Ypoesenw cnoorcnocmu. 2
Omeem: 1,07

Bo3mo:xHoe pemenue: [IockonbKy mapuku OQUHAKOBBIE, TO U 3apsAbl IPU
CONPUKOCHOBEHUH IIAPUKOB MTEPEPACIIPEAECIWIINCH TaK, YTO 3apsAAbl CTAIHN PABHBI.
[Ipoekuus cuibl B3aMMOJIEVCTBYA IAPUKOB HA IPSIMYIO, COEUHAIOLIYIO UX

LHCHTPBI, BO BTOPOM CJIyda€ UMECT BU
2

q

F)=———.
27 4meyr?

31ech
_1tq;
2
N3 BeIpakeHus 1151 CWIIbI BO BTOPOM CIIy4ae MOJIy4YuM

q = ry/4neyF,

|g1+q2| = 2r\/4me F, ~ 1,07 K.

OKoHYATEIBHO

12. K uctounuky snexrpudeckoit sueprun HanpspkenneMm U = 100 B mogkimounnm
MOCJIETIOBATEIHHO JIBa OAMHAKOBBIX KOHIeHCaTopa eMKOCThI0 C = 40 md kaxabIi.
3aTeM OAWH U3 HUX 3alOJIHWIN IUAJIEKTPUKOM C TPOHUIIAEMOCThIO € = 3. Bo
CKOJIbKO pa3 YMEHBIIIUJIACh HAMPSXKEHHOCTh DJIEKTPUYECKOTO MOJISI B 9TOM
KoHJIeHcaTope? Pe3ynbTaT BeIpa3uTe 1EJIbIM YUCIIOM.

Pazoen: Inekmpuuecmeo
Ypoesenw crnooxcnocmu: 2



Omeem. 2

Bo3mo:kHoe pemeHue: CymMMapHOE HaNMpsHKCHHUE Ha TIOCTIE0BATEIHHO
COCTMHEHHBIX KOHJICHCATOPaX OCTAETCS HEM3MEHHBIM. HampsmkeHHOCTh
AIIEKTPUIECKOTO TOJI B KOHACHCATOPE MPOIOPIIMOHATIbHA HAMPSKEHHUIO HA €T0
oOknaakax. B mepBoM cirydae HampspkeHHE Ha BTOPOM KOHJICHCATOPE PaBHSUIIOCH
TIOJIOBUHE HAIPSHKCHUS HCTOYHUKA AJICKTPUUYECKON dHepruu. Bo BTopoM cirydae
eMKOCTh BTOPOTO KOHJICHCATOpa CTaa B € pa3 OoJbIie. 3apsiapl Ha
MOCIIEI0BATEIHFHO COCTUHEHHBIX KOHICHCATOPAaX PaBHBI, 3HAUUT

CU1 == SCUZ
U1 + U2 = U

Pemast 3Ty cucremy ypaBHEHUH, IOJIyYUM

U
e+1°

U2=

OtHomieHue HaHpHH(CHHOCTGﬁ PaBHO OTHOIICHHIO HaHpﬂ)KeHHﬁ, T.C.

_UEe+1)
=—— =

13. 3a30p Mex Iy 0OKIIaIKaMH TUIOCKOTO KOHIEHCATOPA 3arOJTHEH HEUACATbHBIM
JTUAJIEKTPUKOM C IUAIEKTPUUECKON MPOHUIAEMOCTBIO € = 6 U YJ€IbHBIM
conpotupneHueM p = 100 I'Om-m. Emkocth koHAeHCaTopa C = 4 Hd. Haitnure TOoK
YTEUYKU, KOTOPBIN BOZHUKAET MPU MPUIIOKEHUU K KOHACHCATOPY HanpspkeHust U =
2 xB. Pe3ynprar Belpa3suTe B MUKpOaMIIepax U OKPYTJIUTE O IECITHIX JOJIEH.

Pazoen: dnexkmpuuecmeso
Yposenwv croorcnocmu: 2
Omeem: 1,5

Bo3moxknoe pemrenne: [1o 3akony OMa TOK yTE€UKH ONPENEIAETCs KaK
/ u US
"R pd’

riae S — momazas 00KIaI0K KoHAeHcaTopa, d — pacCcTosHHE MEXTy OOK/Ia KaMH.
EMKOCTB MJIOCKOTO KOHZIEHCATOpA paBHA



Toxk yTeukn paBeH
uc
I = ~ 1,5 MKA.
PEYE

14. Ecnu npuCcOeuHUTH K BOJIBTMETPY HEKOTOPOE J0OABOYHOE CONTPOTUBIICHHUE,
Ipeaen U3MEpEeHNs yBEIUUUTCA B N = 2 pa3za. [Ipucoenunenne npyroro
7100aBOYHOTO CONPOTHUBIICHUS YBEJIMUMBAET MIPEAEI U3MEPEHUit B M = 5 pa3. Bo
CKOJIBKO pa3 YBEJIIMYUTCS MPEAES UBMEPEHNUN BOJIBTMETPA, €CIIU COCIUHUTD
yKa3aHHbIE T00aBOYHbBIE COMPOTUBIICHHS MapaICIbHO U BKIIOYUTD UX
IIOCJIEIOBATEIBHO C BOIBTMETPOM? Pe3ysibTaT OKpYIJIMTE 10 AECATHIX TOJEH.

Pa3zoen: Dnexmpuuecmeso

Ypoesenw cnoorcnocmu. 2
Omeem: 1,8

Bo3moxknoe pemenne: [Ipricoeuaenue Kk BOJIbTMETPY J00ABOYHOTO
COMPOTUBJICHUS R yBeIU4YUBaeT npeen usMepeHui B

R

k = (1 + —) pas.

Ry
3nech Ry — conpoTuBIEHUE BOJIBTMETPA.
B nepBoMm ciydae 100aBoYHOE conpoTuBiieHUe paBHO (N — 1)Ry, BO BTOpOM OHO
paBHO (M — 1)Ry. ConpoTuBjICHHE MapalIeIbHO COCTUHEHHOM EeMOYKH
J00aBOYHBIX COMTPOTUBJICHUN PABHO

(n- D(m- 1Ry

m+n-—2

*

HpI/I IIOAKJIIOYCHHU N ATOM OCIIOYKH ITOCJICIOBATCIBHO C BOJIBTMCTPOM IIPCACI €T'O
HBMepeHI/Iﬁ YBCIMYHUTCA B

1_l_(n- D(m-1)

=1,8 .
m+n-—2 pas

15. ITpu anexTposnze pacTBopa cepHoit kuciaotsel HoSO4 pacxogyercs momHocTh P
= 37 Bt. Haiigute conpoTUBIIEHNE SIICKTPOIUTA, €ciiv 33 T = 50 MUHYT
BbIZIEsIeTCs M = 0,3 r Bogopoja. Pe3ynbTar BeIpa3uTe B OMax U OKPYTIIUTE 110
JECSITBIX TOJIEH.

Pazoen: dnexmpuuecmeso
Yposenw crooxcnocmu: 2
Omeem: 0,4

Bo3moxHoe pemienue: [1o 3akony Dapanes 1id JIEKTPOIM3a 3apsl, NPOLIE AN
4yepe3 IEKTPOJIUT, paBEH



m=4
Fz
mFz
q:
7

ConpoTuBIIEHHUE JICKTPOJIUTA MOKET OBITh PACCUMTAHO U3 3aKOHA JIKOoys —
Jlena:

R =

Pt?  P(ur)? UT N2
= =pP(—) ~040
q®> (mFz)? (mF Z) M

16. IlpsamonuHeHbIN MPOBOAHUK JiIMHOM L = 20 cM nepemMeniaioT B 0JHOPOTHOM
MarHuTHOM nose uaaykuueit B = 0,1 Ti Tak, uro oH cocraBiser yroua o = 30° ¢
HAIIPaBJICHUEM CUJIOBBIX JMHUN MMOJsA. C KAKMM yCKOPEHUEM HYKHO JBUTAThH
IIPOBOJHUK MEPIICHANKYJSIPHO CHJIOBBIM JIMHUSM ITIOJISI M TaK, YTO OH OCTAETCS
napajuielbHbIM caMOMy ceOe, YTOObI Hapsy)KEHUE Ha KOHLAX IMPOBOAHUKA
BO3pacTaio JuHerHo Bo BpeMenn Ha AU = 0,1 B 3a 1 =1 ¢? Pe3ynbrar Beipa3ute B
M/C? 1 OKPYTIIHTE JI0 IIENIOTO YUCIIA.

Pazoen: Mazcnummnvie saeneHus
Ypoesenw cnoorcnocmu. 2
Omeem: 10

Bo3moskHoe pemIcHuc: HanpsmceHI/Ie Ha KOHIax IMpOBOAHHKA OIIPECACIIACTCA KaK

U=BLVsina,
rjae V — CKOpoCTh IMTPOBOAHUKA.
JIns TMHENRHOT0 BO BpeMEHU U3MEHEHUS HANPSHKEHUSI TPOBOAHUK JOJKEH
JIBUTATHCSI C TIOCTOSIHHBIM YCKOPEHUEM

AU

-_—e—

TBL sin a c2

17. MatepuaiabHas TOYKa COBEpIIIaeT rapMOHUYECKHE KOJIeOaHUs BIOJb
HEeKoTOpo# npsimoii ¢ mepuoaom 1 = 0,6 ¢ u ammutynoi A = 10 cm. Onipenenure
CPEIHIO0 MyTEBYIO0 CKOPOCTh, C KOTOPOIl OHA MPOXOJAUT PACCTOSIHUE, PABHOE
MOJIOBUHE aMIUTATY/bl, HAUUHAS ABUKEHHUE U3 MTOJIOKEHHS paBHOBeCcHs. Pe3ynbrar
BBIPA3UTE B M/C U OKPYTJIUTE JIO 1IEJIOTO YHuCIa.

Pazoen: Konebanusa u 6oninnvl
Yposenw crooxcrnocmu: 2
Omeem: 1



Bo3mo:xHoe pemnenue: Paccunraem Bpems IBUKEHHS MasTHUKA. V3 ypaBHEHHs
TFAPMOHMUYECKUX KOJICOAHUN CIIEIyeT:

A—A o 2m
> = Asin—1
T
T=15
Cpennsisi CKOpOCTb
V_12A_ M
ST2T ¢

18. Onpenenute mepruoa MaIbIX KOJeOaHNH MaTEMaTHIECKOTO MasiTHUKA JITTHHOM
L =20 cm, eciii OH HAXOAUTCS B UACATHHON KUAKOCTH IUNIOTHOCTHIO B N = 3 pa3a
MEHBIIIEH TUIOTHOCTU P KOJIEOJIONIErocs Tejla MasiTHUKA. Pe3ynbTar BeIpa3suTe B
CEKYH/IaX Y OKPYTJIIUTE JI0 JECATHIX JOJIECH.

Pazoen: Konebarnus u 8oinbvl
Ypoeenwv cnoorcnocmu: 2
Omeem: 1,1

Bo3mo:xHoe pemienue: MneanbHOCTh KUAKOCTH MOAPA3YMEBAET OTCYTCTBUE CUJI
COMPOTUBJICHUS JBIKCHUIO MasiTHUKA. Ha MATHHK MasibiM 00beMoM V 1eMCTBYIOT
CHUJIBI TSDKECTH U Apxumena. X paBHOAECHCTBYIOIIAS HAMPABIECHA BEPTUKAIIBHO
BHU3 U paBHA
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PaccMmoTpeHue paBHOAEHCTBYIONIEH ATHX CHJI TIO3BOJISIET CYUTATh, UYTO MasTHUK
JIBIXKETCSI B OJJHOPOTHOM TI0JI€ CHJIBI, CO3/atoMIei 23(p(heKTUBHOE YCKOPEHHE
cBOOOHOTO majaeHus1, paBHoe 20/3. Ilepuoa konebaHuii MasiTHUKA OyJ1eT paBeH
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19. DnexTpudeckuii masuIbHUK MOMTHOCTHIO Pg = 50 BT paccunTan Ha BKIIIOUCHUE
B CE€Th IEPEMEHHOI0 CHHYCOUIAJIbHOTO TOKa ¢ Hanpsikenuem Ug = 127 B. Kakas
MOTIHOCTb P OyJeT BBIIETSATHCA B MAsNIBHUKE, €CJI €r0 BKIIOYUTH B CETh
nepeMeHHoro Toka ¢ Hanpsbkenrem U = 220 B mocnegoBaTenbHO ¢ UAcaIbHbIM
nuoaom? Cuuraidte, YTO CONPOTUBIICHUE NAsJTIbHUKA HE 3aBUCHUT OT BbIJEISIEMON
MOITHOCTH. Pe3ynbTat BeIpa3uTe B BaTTaX, OKPYIJIUB J0 LIEJIOr0 YHCIIA.



Pazoen: Konebanus u 6oninbl
Yposenw crooxcrnocmu: 2
Omeem: 75

Bo3moxkHoe pemicHuc: MOHIHOCTI) IMasJIbHUKaA OIIPCACIIACTCA IIPOU3BCIACHUCM
I[CﬁCTBYI-OHII’IX 3HAYCHUM HaIIPAKCHUA U TOKA. COHpOTI/IBJIGHI/IG MasgJIbHUKA PABHO
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[Ipu BKIIFOYEHHH TTOCIENOBATENBHO C NMAsUIBHUKOM HUJICATIBHOIO IMOJ1A TOK Yepes
NasIbHUK Oy/IET MPOTEKATh TOJILKO B T€UEHHUE MOJIOBUHBI IEPUOIa MPUII0KEHHOTO
CUHYCOUJATBLHOTO HanpspkeHust. CpeiHss 3a IepUo] MOIIHOCTh OyeT
ONPENEIATHCS KAK
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20. Korma Ha nmepBuuHy0 0OMOTKY TpaHc(opmaTtopa ObLITO MOAAHO HAMPSHKEHUE
U; = 220 B, HamnpsikeHue Ha BTOPUYHOM OOMOTKE B PEXKHUME XOJIOCTOTO X042
coctraBmwio U; = 130 B. KomuectBo BuTKOB B epBuaHoit oomoTke Ni = 400.
Omnpenenure KonuyecTBO BUTKOB N2 BO BTOPUUHOIN OOMOTKE, €CJIU B CEPICUHHUKE
TpaHnchopmaropa tepsercs 1 = 3,8 % MarHuTHOTO ToTOKa. Pe3ynbrar Belpazure
LEJIbIM YUCIIOM.

Pazoen: Konebanus u 6oninnvl
Ypoeenwv cnoorcnocmu: 2
Omeem: 246

Bo3mo:xHOe pemieHune: AHaIU3UPYs YCIOBUE 3a1a4U, MOYKHO JOIYCTUTbh, UTO
MIOTEPH PHEPTUH B TPaHCHOPMATOPE MPOUCXOAAT TOJIBKO B cepAcUHuKe. [
MarHuTHBIX TOTOKOB P71 1 Dy, CIEMJIEHHBIX C BUTKOM ITEPBUYHON U BTOPUUHOMU
0OMOTKaMHU COOTBETCTBEHHO, BBLIITOJIHSIETCS COOTHOIIIEHHUE
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