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11 kiaace

Bapuant Ne 1
3JAJAYAL
W3 nyHkTa A, HaxozAserocst Ha Oepery peku, Bble3’KaeT BEJIOCUIIEIMCT U, JBUTasiCh CO CKOPOCTHIO
Y = 5M/c Baonb peku, nmpuObIBaeT B MyHKT B, Haxopjsmuiics Huxke o TtedeHuto, yepe3 80 c.

OI[HOBpeMeHHO C BCJIOCHUIICANCTOM, C IIPOTHUBOIIOJIOKHOI'O 6epera n3 touku C

OTILJIBIBACT KaTep, KOTOpBIﬁ AOJDKEH TMOINAaCTh B ITYHKT B OJHOBPECMCHHO C i

BenocuriequcToM. C Kako MHHHMAJILHOW CKOPOCTBIO B KM/4 OTHOCHUTEIIBHO BO/IBI

|
JIOJKEH ILIBITh KaTep, €CIIU CKOPOCTh TeUeHUs peku ¥ = 5 KM/4 , a MIUpUHA PeKH  —O
A

b =300 m.

SAJAYA?Z
Teno, nBUrasch U3 COCTOSTHUS MOKOS MO JeHCTBHEM MOCTOSHHOM cuiibl, paBHOU 20 H, 3a Bpems

At = 0,1c , mpuobpetaet kuretnueckyto 3Hepruto Wo = 10 JIx. Haitnure snepruto B JKOyIAX, KOTOPYIO

COO6I_I_II/IT 9Ta CUJIa TOMY K€ TCIIY 3a CJ'ICI[YIOH_II/Iﬁ IMPOMEIKYTOK BPpCMCHHU.

3ALAYAS3Z.
HOCHG IMagacHUsI Ha FOpI/I3OHTaJ'II)Hy1-O HOBerHOCTI), HIapI/IK, OTCKOYHB OT Heé, OABUTAJICS TII0
napa60nnqec1<0171 TPACKTOPHUH. B Tteuenue 1 CCKYHAbI HaAIIPpAaBJICHUEC BCKTOpPa CKOPOCTHU IIIapHUKa

U3MCHUIIOCH Ha 900 Haiigute MOAYJb MHCPEMCIICHHA IIapHWKa 3a 3TO BpPCMH. HpI/IHHTB YCKOPCHUC

cBoGoaHoro magenns g =10 m/c?.

SAdAYAA4.
B mnanerapHoil 3yOuaroi mepemade mectepHd | W 2 TPUBOMATCS B
JBIDKEHHWE KPUBOIIUIIOM 3, OCh BpalieHUs] KOTOPOTO COBIANAaeT C OChIO

HenoJBIKHOTO Koneca 4. Uucno 3yobeB mectepén: Zi = 15, Z> = 25, a yucio

3yObeB kojeca Z4=75. Halinure oTHOIIEHHE Yiciia 000POTOB IIeCTepHH | K uncity

000pOTOB MIECTEPHHM 2 32 1Ba 000POTA KPUBOIIIUIIA.
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3AJAYAS.

Ha nutn nmunoit L= 5,4 M noxasemen mapuk maccel M. Ha

paccrositauu L/2 ot Touku noaBeca O BOUT rBo31b A. HUTh OTBeicHA Ha
yrox 90° ot BepTHKaIM 1 OTHYIIEHA 6€3 HauanbHOM ckopocTh. Ha Kakyro

MAaKCUMAJIbHYIO BBICOTY H oT HIKHETO ITOJI0KEHUS INOJHUMCTCA mapm(')

3AJAYAG.
Komnyc BricoTol H ¢ BepimHoit S paBHOMEpHO 3apsikeH 1o 00sEMy. [ToTeHIan B BeplnHe KoHyca
@o = 9B. Ot BepuMHBI KOHYyCa IJIOCKOCTBIO, MapajuIeIbHOM OCHOBAaHHIO, OTPE3al0T KOHYC BBICOTOM

h =1/3 H u ynansioT ero Ha OeCKOHEYHOCTh. HaliuTe MOTeHIIMAl ¢ B TOYKE, IJI¢ HAXOIUJIACh BEPIINHA

S UCXOIHOTO KOHYCA.

3AJAYAT.

B TETUIOM30JINPOBAHHOM cocyne HaXOUTCS a30T pu TeMIIepaType
T1 = 300 K. Yepe3 HexoTOpoe Bpemsi, O] ACHCTBUEM H3ITYUCHHUS, BCE MOJEKYJBl a30Ta pacmajatoTcs.
Ompenenure Temmeparypy rasa B cOCyle IOCIe pacrajga BCEX MOJISKYJ, €CIU IpH pacraie OJHOM
MOJIEKYJIBI 230Ta Ha aTOMBI, BeIAEIsieTcs TeruioTa ¢ = 0,6 3B.

OtBer ykaxute B KenbBuHax.

SAJAYAS.

C kako# cuJIONW YeloBEeK JOJDKEH TAHYTh BEPEBKY, UTOOBI yaepxkarb ceds U
mwiaropmy, Ha KOTOPOIl OH CTOMT, B paBHOBecuu? Macca uenoBeka My = 70 kr, Mmacca
mnatdopmbel 30 kr. Maccoli 6510k0B U BepEBOK MpeHeOpeyhb. Y CKOpeHrne CBOOOIHOTO

TajIeHus IPUHATH paBHBIM 10 M/c2,

3ALAYAOY.

Ha FOpHSOHTaJ'IBHOfI HerOBOI[?IHIeﬁ HOBerHOCTI/I B OJIHOpO)]HOM MariuTHOM IIOJI€, JIMHHH
HHAYKOUH KOTOPOI'0 IOPU3O0HTAJIbHBI, HAXOJUTCA KECTKOE TOHKOE OAHOPOAHOC IMPOBOJAIICE KOJBIO
paanuyca R U MaccChI M. HaﬁﬂI/ITC BCJIIMYMHY MHAYKIHWUNU MArouTHOTO I10JIA, I-ITO6I:I Ipu MpPOITyCKaHUHU I10
KOJIbLy TOKa, CHUJIa KOTOPOro |, OHO HaydaJI0O IMOJHUMATHCS. B otBete YKa)XUTC HOpHI[KOBLIﬁ HOMCD

BBIOPAHHOTO OTBETa 0€3 CKOOKH.
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Bapuant Ne 2
SAJAYAL

YenoBek B JIOAKE MeperibiBacT peky mupuHoil 1 kM. CKOpOCTh TeUeHHs peKH B 2 pa3a OoJibliie
CKOPOCTH JIOJJKA OTHOCHUTEIBHO BOJbI. HaiiinTe MUHHMManIbHOE pacCTOSHUE, Ha KOTOPOE CHECET JIOIKY

BHU3 10 TEUECHHIO PEKH 32 BPEMS IIEPEIPABBI.
SAHAYA2.

MypaBeil CcHUAMT B HIDKHEH TOYKE BHYTPEHHEH MOBEPXHOCTH TOHKOCTEHHOrO oOpyya paamyca
R = 0,5 M, KOTOpBIil KATUTCS 110 TOPU3OHTAIBHON TNIOCKOCTH 0€3 MpocKalib3biBaHus. Onpenenure paanyc

KPHUBU3HBI TPACKTOPUU MYpaBbsi B METPax B TOT MOMEHT, KOIJa MypaBEed OKaXXETCsS B BEPXHEH TOUKE

obpyya.

3AJAUYAS3.

JIBa OTHOPO/IHBIX CBUHIIOBBIX CTEP>KHS AIMHOM L = 1,3 M kax1blif, MOT'YT CBOOOZHO BpaIlaThCs B
BEPTUKAIBHOMN IUIOCKOCTH BOKPYT OOIIeH rOpU30HTAIIbHOM OCH, MPOXOASIIEH Yepe3 Kpas 3TUX CTEpKHEH.
CTepsKHU OTKJIOHHIH B pasHble croponsl Ha 90° 0T BepTuKanm M OTHycTHIM O€3 HAYATbHOH CKOPOCTH.
Omnpenenurte, Ha CKOJIBKO IPaJyCcoOB HArperoTCs CTEPXHH MOCIE CTOJIKHOBEHUS, CUUTasl ero abCOIIOTHO
HeynpyruM. [IpuHATH, YTO BCS TEMIOTa, BBIAECIMBINASACA IPU CTOJIKHOBEHMM CTEP)KHEH, MIAET HA MX

HarpeBaHue. CormnpoTuBieHue BO3/yXa HE YUYUTHIBATb. TermnmoéMKocTh CBHHIIA

¢ = 130 JIx / kr.rpaj. Yckopenue cBOOOIHOTO MajieHHsi NpUHATH paBHbIM ¢ =10 m/c’.

3ATAYAA4.

[TIo HAKIOHHOM IIOCKOCTH, PAaCIONOXKeHHOH moA yrioMm 45° K Tropu30HTY, OZHOBPEMEHHO
HAUYMHAIOT CKaThIBAaThCs 0€3 MPOCKab3bIBaHUs 00pYY M COCKalb3bIBaTh Opycok. Haiinute koadduumeHt
TPEHHUs |L MEXJy OPYCKOM M IUIOCKOCTBIO, P KOTOPOM 00a Tena OyayT ABUraTbes, HE OOTOHSS APYT

JpyTa.

3AJAYAS.

B BepTuKalbHO PacnonoXEHHOM LMIMHAPE MO MOPIIHEM HAaXOAUTCS Mojb renus. Ha mopuine
nexut rpys. Ilpu 3Tom 06BéM raza V1=10 1, a naBnenue P1= 4:10° [1a. B HeKOTOpHIii MOMEHT BpeMeHH

rpy3 ¢ nopiHs yopanu. B pe3yabTaTe ra3 noj nopurHeM aanadaTHuecku H3MEHUI CBOM 00bEM, U TaBJICHHE
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raza yMeHbIIMJIOCH B JBa pa3a. Ompenenutre TemmepaTypy Traza TOCi€  yCTaHOBJICHHUS
TEPMOIUHAMHUYECKOT0 paBHOBeCHs. CUllaMU TPEHHUS TIPY MIEPEMEIICHUH TTOPIIHS B IWIMHPE PEeHEOpeUb.

Otset yka3arb B rpagycax KenpBuHa.
JAJAYAG.

Ha rBo3ze, BOUTOM B CTEHY, BUCUT TMOKHI Tpoc AiauHON 20 M Tak, 4TO €ro KOHIbI HaXOATCS Ha
OJTHOM ypoBHE. B HadanbHbBIII MOMEHT TPOC MOKOUTCA. B HEKOTOPBI MOMEHT, B pe3yJbTaTe HEOOIBILIOTO
TOJIYKA TPOC HAYMHAET CKOJIB3UTH MO TBO3/10. Ompenenure CKopocTh Tpoca B M/C B MOMEHT BPEMEHHU,
KOTJla OTHOIICHHWE JUIMH TPOca IO pa3HbIe CTOPOHBI I'BO3Ms OyaeT paBHO 3:1. YckopeHue cBOOOIHOTO

TaJICHUS IPUHATH PaBHBIM 10 M/c2.
SAHAYAT.

beronHas onHOpoIHAs cBasi MacChl M U AiMHEI L texxuT Ha aHe Bogoema. [IpuBs3aB Tpoc K OqHOMY
KOHIly CBau, €€ MEJJICHHO MOJHUMAIOT B BEPTUKAIBHOE MOJIOKEHHE, B KOTOPOM CBasi, OMMUPAsICh HA JIHO,
BBICTYIAET HaJl MOBEPXHOCTHIO BOJIBI HA OJHY TPEThIO YaCTh CBOEH JUIMHBI. Haiinute paboTy, KOTOpYIO
HEO0OXOIMMO COBEPUIUTH MPHU TAKOM MoIbeMe cBad. [L1oTHOCTH 6eToHa B N = 4 pa3 0oJIbIIe IIOTHOCTH

Bobl. CHJTaMH COTIPOTHBIICHUS U MacCOi Tpoca peHeOpeds.

3AJAYA 8. 2
3

barapess KOHIEHCATOPOB, COCTOSIIAs M3  YETBIPEX  OAMHAKOBBIX
METAIJIMYECKUX IUIACTUH, PAclOJOXKEHHBIX B BO3JAyXe Ha pPaBHBIX paccTosHusx d Jpyr or npyra,
MOJIKJIFOUEHA K MCTOYHUKY nocTtosiHHOro Ttoka ¢ JJIC, paBHoit E, kak mokazaHo Ha pucyHke. [lnomanpb
KaKIoW M3 muacTuH paBHa S. Ilmactuna 1 coenvHeHa npoBOAHMKOM ¢ IutacThHOM 3. Omnpenenure
BEJIMYMHY 3aps/Ja, KOTOPBIM MPOUJET YeEpe3 NCTOUYHUK TOKA, ECIIM IPOCTPAHCTBO MEXAY IIACTUHAMU 2 U 3
3aMOJHUTD AUAIEKTPUKOM C TUAJIEKTPUIECKOM MPOHHUIIAeMOCThIO € = 4. PaccTosiHre d MeX Ty TjIacTUHAMU

MaJjo 1Mo CpaBHCHUIO C UX pa3MEpaMu.
3ATAYADY.

Mertammdeckuii map paanyca R1 = 4 cM OKpy* EH KOHIEHTPUYECKOH MPOBOJAIIEH 000JI0UKOI
pagnyca R2= 10 cm. [IpocTpancTBO MEX Ay MIApOM M 000JIOUKOM 3aMIOJTHEHO OJHOPOAHBIM JUAICKTPHUKOM.
Onpenenure BeIMYMHY MAKCUMAJIBHOTO HAIIPSHKEHU S, KOTOPOE MOKHO MOJIBECTH K TAKOMY CPepUYECKOMY
KOHJIEHCATOPY, €CITU MPOOOH TUAIEKTPUKA IPOUCXOJUT MPU HAPSHKEHHOCTH SJIEKTPUUYECKOTO 10JIS B HEM

E =100 xB/cwMm.
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Bapuant Ne 3

3AJAUYAL c
-
W3 myHKTa A, HaXOAIIETOCs Ha Oepery peku, Bble3KaeT BEIOCUTIEANCT U, A | v,
I
JBUTACh CO CKOPOCThI0O ¥ = 5M/Cc BIOAb peKu, NpUOBIBaET B MYHKT B, !
A B

HaxOMNSIIMNUCS HWXKE 1O TeuyeHuro, uepe3 80 ¢. OIHOBpEMEHHO ¢
BEJIOCUTIEANCTOM, C TPOTUBOIIOIOKHOTO Oepera u3 Touku C OTIUIBIBAET KaTep, KOTOPHIH JT0HKEH MOIacTh
B IyHKT B ogHOBpeMeHHO ¢ BenocuriequcToM. C KakOi MUHHUMAIILHOW CKOPOCTHIO B KM/4 OTHOCHTEIIHLHO

BO/IbI JIOJDKEH ILJIBITh KaTep, €CIIM CKOPOCTh TeueHHs peku ¥ = 5 KM/4, a mmprHa pexu b = 300 m.
SAJAYAL2.

TeJ'IO, JIBUTASICh U3 COCTOSHUS MOKOS I1OJ ACHCTBHEM MOCTOSHHOM CHIJIBI, paBHOﬁ 20 H, 3a BpEM:

At = 0,1c, mpuobperaer kunHetndeckyto sHepruto Wo = 10 [Ix. Haiiqute sHepruto B JKOysaX, KOTOPYIO

COOOIIUT 3Ta CUJIa TOMY K€ TeJIy 3a CIeYIOIINI MPOMEKYTOK BpEMEHH.
3AJAYAS.

JIBa OTHOPO/IHBIX CBHHIIOBBIX CTEPKHs JUIMHOM L = 1,3 M KaXkablil, MOTyT CBOOOHO BpaIlaThCs B
BEPTUKAJIBHOMN MJIOCKOCTH BOKPYT OOIIeH TOPU30HTAIBHON OCH, MPOXOIAIIEH Yepe3 Kpasi 3TUX CTEPKHEH.
CTepsKHH OTKIOHHIH B pasHble cTopoHsl Ha 90° 0T BepTukanm u OTHycTHIM O€3 HAaYaTbHOH CKOPOCTH.
Omnpenenurte, Ha CKOJIBKO I'PaJyCOB HArperoTCs CTEPHKHM I1OCIIE CTOJIKHOBEHHS, CUUTAsl €ro abCOIIOTHO

HCYIIPYT'UM. HpI/IHHTB, 4TO BCA TCIJIOTA, BBIACIUBIIAACA IIPU CTOJKHOBCHUU CTCp)KHCﬁ, UAET Ha MX

HarpeBaHue. CONPOTHBIICHHE BO3IyXa He y4nThIBaTh. Termmoémkocts cBuHNA C =130 /el ke -2pao

VcKkopeHHe cBOOOIHOTO MajieHns MPUHATH paBHbIM ¢ =10 e/ c?.

3ATAYAA4.

B nnanerapHoii 3y0uaroii nepenave mectepHu 1 ¥ 2 NpUBOJATCS B ABHIKEHHE

KPHUBOIIIHIIOM 3, OCh BpallleHUs KOTOPOTO COBIAAET C OChIO HETIOABIKHOTO Koyeca 4.
Uwucno 3yobeB mectepéH: Z1 = 15, Z> = 25, a yncno 3yObeB koseca Z4 = 75. Halimure

OTHOIIIEHNE YMCJIa 000POTOB MIECTEPHH | K YnCITy 00OPOTOB IIECTEpHU 2 3a JBa 000POTa KPUBOIIHUTIA.
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3AJAYAS.

beronnas ogHopoaHas cBast Macchl M u JyiUHbI L jiesxut Ha qHe Bojoema. [IpuBsi3zaB Tpoc K 0 JHOMY
KOHILY CBaH, €€ MEJICHHO NOJIHUMAIOT B BEPTUKAIBHOE MOJIOKEHUE, B KOTOPOM CBasi, OMHUPACh Ha JHO,
BBICTYIIAET HaJl MMOBEPXHOCTHIO BOJIBI HAa OJHY TPEThIO YacTh cBoel JumHbI. Haiimute paboty, KOTOpYyIO
HE0OXOIMMO COBEPUIUTH MPHU TakoM Moabeme cBau. [lnoTHOCTh 6eToHa B N = 4 pa3 Gosiblie MIOTHOCTH

BOJbl. CHJIaMH CONPOTHUBIICHUSI U MAcCOM Tpoca npeHeOpeyb.
SAdAYAG.

B BepTuKanbHO PacIoNOKEHHOM LWIMHJPE MOJ] MOPIIHEM HaxXxoAWUTCs Mousb renus. Ha moprine
nexut rpys. [Ipu s3tom 066EM raza V1=10 1, a napnenue P1= 4:10° I1a. B HeKOTOpHIi MOMEHT BpeMEHH
rpy3 ¢ mopiHs yopanu. B pesynbraTe ras noj nopurHeM aanadaTHdecKi H3MEHHII CBOW 00BEM, U TaBICHUE
raza yMeHbIIMJIOCH B JBa pasa. Omnpenenure TemmepaTypy Ta3a IIOCIE€  yYCTaHOBJICHMS
TEPMOJUHAMHUYECKOT0 paBHOBecHs. CUllaMu TPeHHsI TPU TIepEeMEIIeHUH TOPILHA B HUINHAPE MpeHeOpeyb.

OTBGT YKa3aThb B Irpajycax KensBuHA.
3ALAYAT.

B TemouszonupoBanHOM cocyne Haxoautces azoT mpu temmeparype T1 = 300 K. Uepes nekoropoe
BpeMsi, TIOJ] JICCTBHEM H3IIY4YEeHHUS, BCE MOJIEKYIbI a30Ta pacmnanatorca. OnpeaenuTe TeMrnepaTypy raza B
cocy/ie MOCJe pachaja BceX MOJIEKYJ, €ClU MPH pacraje OJHONW MOJEKYIbl a30Ta Ha aTOMBI, BBIIETSETCS

terwiora g = 0,6 3B. OtBer ykaxurte B KenbBunax.
3AJAYAS.

Mertannuueckuii map panuyca Ri1= 4 cM OKpyX EH KOHLEHTpUYECKOH MpoBoOJsAIIEed 000I04KOM
panuyca R2= 10 cm. IIpocTpaHcTBO MEXTy MIAPOM U 0O0IOUKOM 3aII0JIHEHO OJHOPOAHBIM AUIIEKTPHUKOM.
Omnpenenure BeINYNHY MAKCUMAJIBHOTO HAIIPSHKEHU S, KOTOPOE MOKHO MOJIBECTH K TAKOMY CPepUIECKOMY
KOHJICHCATOPY, €CIIH MPOOOH AUDIEKTPHUKA IPOUCXOIUT NP HAMIPSHKEHHOCTH IEKTPUUYECKOTO MOJIS B HEM

E =100 xB/cwMm.
3AJJAYAO.

Ha FOpHSOHT&]’IBHOﬁ HCHpOBO}IHHIfoI IMOBEPXHOCTU B OJAHOPOJHOM MArHMTHOM IIOJIC, JIMHUHN
HHAYKOUH KOTOPOI'0 TOPU3O0HTAJIbHBI, HAXOJUTCA )KECTKOE TOHKOE OIHOPOJHOE IMPOBOAAIICE KOJBIO
paauyca R u Maccer m. HaﬁﬂHTe BCIIMYMHY WHAYKIWUHW MArHuTHOTO IIO0JIA, YTOOBI IIpyu NpOIyCKaHUM I10

KOJIbIIY TOKA, CHUJIa KOTOPOIo |, OHO Ha4daJIO ITIOAHHUMAaTbCA.
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