Bapuanr 1

It 9-ro Kiacca

1. /IBa moe3na UIyT HAaBCTpeuy APYr APYry: OAUH CO CKOPOCTBIO Vi = 36 KM/4,
JOpyroi co ckopocTbio Vo = 54 km/4u. [laccaxup B IEpBOM IOE37€ 3aMEYaeT, YTO
BTOPOM MOE3] IPOXOJUT MUMO Hero B TedeHue Bpemenu t = 10 c. KakoBa myinna
BTOPOTO 1oe3aa?

2. CepHyBIIasicsi B KOJbIIO KoOpa miwHO# | nexxut Ha Becax. KoOpa HaumnHaer
PaBHOMEPHO CO CKOpPOCTBIO V MOJAHUMAaTh BEPTHKAJIBHO BBEPX TOJOBY. B
POM3BOJIBHBIE MOMEHT BpPEMEHHM B IMpoOllecce MOoabeMa Bechl MOoKa3bIBaloT Q.
Hannure maccy 3men.

3. JIeBbIi KOHEI] )KECTKOTO CTEPKHS MAacCOW M MPU MOMOIIM IIApHUPA
MPUKPEIUIEH K BEPTUKAJIbHOU cTeHe (cMm. puc.). Huth, oquH KoHel
KOTOpPOM MPUKPEIUIEH K CTEHE, a APYIrOM — K PABOMY KOHILY CTEPKHS,
YAEPKUBACT CTEPKEHb B FOPU3OHTAIBHOM IT0J0XKEHUU. PaccrosHue
OT ILIapHUpa OO0 TOYKM KPEIUICHWS HUTHU K CTEHE pPAaBHO [JINHE

cTepkHs. Haliure cuily peakunu B IIapHUPE.

4, Onpenenure cuily Toka B pe3uctope Rs, ecau Ri=R3;=10 Om, R, =20 Om, a
cujga TOKa B HCTOYHUKE 2 A. BHYTpEHHHM CONpPOTHUBICHHEM HMCTOYHHKA
npeHeopeyb.

5. Hunuaapuyeckuil OMHOPOAHBIA MPOBOAHUK MOJKIIOYEH TOPLUAMH K KJIE€MMam
VMCTOYHMKA MTOCTOSHHOTO HanpspkeHus. Kak Hy)KHO M3MEHUTh JJIMHY MPOBOJIHUKA,
4TOOBI CKOPOCTh €T0 HarpeBa TOKOM Bo3pocia B 4 paza? TernaoBsIMH OTEPSMHU HA
TOpIIaxX MPOBOJHUKA MMPEHEOPEUb.



Bapuant 2

It 9-ro Kiacca

1. Jlea moe3nga WAYT MO COCEIHUM MYTSIM B OJHOM HaIpPaBJICHUH: OJUH CO
CKOPOCTBIO V1 = 36 KM/4, Ipyroi co CKOpocThio V2 = 54 km/4. [laccaxkup B mepBoM
MOE3/I€ 3aMEYAET, YTO BTOPOM MOE3]] MPOXOJUT MUMO HErO B TCUCHHUE BpeMeHH t =
40 c. KakoBa ayHa BTOpOro mnoesaa?

2. CBepHYBIIIAsACSA B KOJIBIIO KOOpa JUTMHOM | TEKUT Ha Becax, MOKa3aHUs KOTOPBIX
paBubl P. KoOpa HaumHaeT paBHOMEPHO MOAHUMATHhCS BEPTHKAIBHO BBEPX HU
NOKa3aHusl BeCOB cTaHOBATCSA paBHbI Q. Halimute ckopocTh nmoabema KoOpBHl.

3. JleBpIl KOHEL JKECTKOIO CTEPKHSA MAcCOM M MpU IOMOILIU
[HIapHUpa TPUKPEIVIEH K BEPTUKAIBHONW CTEHE (CM. pHC.).
['opu3oHTAIBHAS HUTH, OAWH KOHEI KOTOPOW NPUKPEIUIEH K
CTE€HE, a APYroM — K NPaBOMY KOHILy CTEPXKHS, YACPKUBACT
CTEpPKEHb B HAKJIOHHOM ITOJIOKEHWH. PaccTosiHue OT mIapHupa

A0 TOYKH KPCIUICHUA HUTHU K CTCHC PpaBHO AJIMHC HUTH. HaﬁI[HTe
CUJ1y HAaTsDKCHHA HHUTH.

4. Omnpenenure JJIC wuaeanbHOrO0 HCTOYHWKA, BKIIOYEHHOTO B IIEllb,
n300pakeHHYI0 Ha pucyHKe, eciim R;=R3;=10Owm, R;=20Owm, cuma Toka B
UCTOYHUKE 2 A. BHYTpEeHHUM CONPOTUBICHHUEM UCTOYHUKA MMPEHEOPEYb.

5. Hunmuuapruyeckuit OTHOPOJHBIM MPOBOAHUK IMOJKIIOYEH TOPIAMHM K KJIeMMam
WCTOYHUKA MOCTOSAHHOIO HAmNpshDKEHUs. BO CKOJBKO pa3 M3MEHUTCA CKOPOCTh
HarpeBa MPOBOJHKKA, €CJIA €T0 JJTUHY YBeTUYUTh B 3 paza? TemnoBsiMu moTepsSIMu
Ha TOpLAX MPOBOJAHUKA MTPEHEOPEYb.



Bapwuanr 1

s 10-ro xiacca

1. Teno OpoileHO MOJ YIJIOM K TOPU30HTY. B mporiecce monéra OHO JBaXIbl
oObIBAJIO HAa OJHOW W TOH ke BhIcOTe N B MOMEHTHI {3  t; OT Hadayia mojiéra.
Haiinure BBICOTY h, ecim cpemHee reomeTprdeckoe BpeMEH 1y u t, paBHO T = 2 c.

CripaBka: cpeIHIM T€OMETPHISCKUM YHces a U b Ha3piBaeTcs ncio € =+/ ab .

2. I[Ba I'py3a MacCaMu m YACPKHUBAIOTCA HACAIIBHBIMU HUTSIMU B
IMOJIOKCHHUH, IIOKAa3dHHOM Ha PHCYHKC. Ol'[peI[eJII/ITe YCKOPCHUC
IICPBOI0 I'py3a Cpa3dy IIOCIIC IICPCIKUTaHUA I‘OpPI30HT3JII:HOI>i HUTH,

CCJIM YIOJI U U3BCCTCH.

3. Ha paccrossaum a=10cM OT MOBEPXHOCTH HE3APSKEHHOTO
MeTajuImdeckoro  mapa  paguycoM R =20cmM  pacmosio)keH ~— TOUYEYHBIN
OIOKUTENbHBIH 3apsan (= 1077 K. HaliauTe nmoteHuuan mapa.

4. VYopyruil mepoxoBaThlii OpyCOK CKOJB3UT MO TJIAJKOW TOPU30HTAIbHOU
IUIOCKOCTH M yJapsieTcs IUIaliMs O BEPTUKAJIBHYIO a0COJIOTHO YIPYIYIO CTEHKY.
[Tpu xkaKkOoM MUHUMAaJIBbHOM KO3(Q(QHUIIMEHTE TPEHUS L MEXAY OpPYCKOM M CTEHKOU
OpyCOK OTCKOUMT MEpPHEHAUKYJISIPHO CTEHKE, €cld A0 yJapa €ero CKOpOCTh
COCTaBJIsIa CO CTEHKOM yroJt o.?

5. Jna onpeneneHus CONPOTHBICHUS PE3UCTOpPA DJIEKTPUK  HCIIOJIb30BAJ
Oarapeiiky ¢ 3JIC 5 B, ammepmerp U coequHUTENbHBIE MPOoBOAa. M3BecTHO, uTO
MCKOMOE COIIPOTHUBIIEHUE PE3UCTOpa B HECKOJBKO pa3 OOJbIll€ COMPOTHUBIICHUS
aMIIEpMETPa, a CONPOTHUBIIEHHE NPOBOJOB HUYTOKHO Majo. [Ipu ncnonap3oBaHuu
BCEX BO3MOXKHBIX CXEM COEAMHEHUs! OaTapeiKu, amMnepMeTpa U pe3ucTopa Apyr ¢
JIPYTrOM DJIEKTPHK U3MEpHWJI TPU pas3jInuHble 3HaueHus cuibl Toka: 0,62 A, 1 A un
1,25 A. Onpenenute CONPOTUBIICHUE PE3UCTOPA.



Bapuanr 2

s 10-ro xiacca

1. Teno OGpoIIeHO MO YTIIOM 0 K TOPU30HTY C Ha4albHOM CKOPOCTHIO U = 60 m/C.
B mpomecce monéra oHO IBaXKAbl MOOBIBATO Ha OJHONM W TOW JK€ BBICOTE: B
MOMEHTHI t; m 1, or Hadana mnonéra. Haiigure yrom o, ecnu cpemHee
apudmernyeckoe t; u t, paBHO T =3 C.

2. JIBa Tpy3a MaccaMu m YAEPKHUBAIOTCS HJCATbHBIMU HUTAMU B
MOJIOXKEHUH, ITOKa3aHHOM Ha pucyHke. Onpenenure yCKOpeHue
BTOPOr0 Ipy3a cpa3zy MOCI€ NEPEKUTraHusT TOPU30HTAIBHOW HUTH,
€CJIM YTOJI O. U3BECTEH.

3. Ha paccrosanm a =10 cM OT TOBEPXHOCTH HE3APSHKEHHOTO METAJUTHYECKOTO
mapa paguycoM R =20 cM pacrmoiokeH TOYECUHBINH TOJIOKHUTSIBHBIA 3apsi
q = 10" Kun. Kakoii 3apsn Q mpuoOpeTeT map, €Cid €ro 3a3€MIUTh?

4. Tlo rnagkod TOPU3OHTAIBLHOM IUIOCKOCTH CKOJIB3UT TEJO B
Maccoii M co ckopocthio V. Teno cramkupaeTcs C /{V/
BEPTUKAILHON HEMOIBIKHOM yIpyroi crenkoi. Ckopocts V o
00pasyeT yroJi o, ¢ HOpMaJiblo K CTEHKE (CM. PHC., BUJ CBEPXY). \4\8\%
Kosddumment TpeHuss Mexay TEIOM M CTEHKOW paBeH |L. \g
Onpenenute MUHUMAIIBHBIN yTOM 3 MKy HOPMaJIbIO K CTCHKE

Y CKOPOCTBIO TeJla MoCJIe yaapa.

5. Hnsa ompenenenus OJIC OarapeWku DIIEKTPUK HCIIOIB30BAT  PE3UCTOP
conpoTtuBieHueM R = 4 Owm, amnepMeTp U coeMHUTENbHbIE poBoAa. M3BecTHO,
YTO COMPOTHUBJIICHUE aMIIEpMETpa B HECKOJIBKO pa3 MEHbIlE R, a compoTuBIlieHHE
IIPOBOJAOB HHUYTOKHO Majo. [Ipu wucCnonp30BaHMM BCEX BO3MOXKHBIX CXEM
COeIMHEHUs Oarapeilku, aMIepMeTpa M pe3ucTopa JApPYyr € APYroM 3JIEKTPUK
M3MEPUI TPU pa3nyuHbie 3HaueHus cuibl Toka: 0,63 A, 1 A u 1,25 A. Onpenenute
OJC Oarapeiiku.



Bapwuanr 1

i 11-ro k1acca

1. Ot rpy3a, BUCSIIECTO Ha MPYKUHE C )KECTKOCTHIO K, oTpbiBaercs 1/3 wacth. OcraBmiasics 4acTb
HOJHMMAETCSl HAa MaKCHMAIIbHYIO BBICOTY N OTHOCHTENBHO IE€PBOHAYAIBLHOIO MOJIOKCHUSL.
Omnpeznenure UCXOAHYIO Maccy Irpysa.

2. Ha rmagkyro TpyOy Kpyrioro ce4yeHus  IOJIOKEH
NEPHIeHIUKYISIpHO TpyOe onmHopoaHblii TuOkuii Xryt ACB. XKryr
MIPUJIEPKUBAIOT 3a JIEBBIN KOHEIl 4 B MOJOXKEHNH, 33JaBA€MOM YIJIOM

0=15° (muaua BD — nmamerp TpyOnI). 3aTeM KOHEN 4 OTITyCKAlOT, H D & B
HIHYp Ha4YWHAaeT CKOJB3UTh Mo TpyOe. Haiimute yckopeHue mpaBoro

KOHLIa IIHypa B B TOT MOMEHT, KOIJa JIEBbIA KOHEU A JOCTUTHET

BepIrHBI TpyOsI C.

3. Kongencarop emkocteio C1 =4 Mx® u HanpsikeHueMm Ha obknagkax U1=80 B, coeauHsioT
¢  KoHaeHcaTopoM  eMKocThio C2= 60 Mmx® u HampsokeHumem Ha oOkmagkax Uz=16 B
Pa3HOMMEHHO 3apsDKeHHBIMH oOKimankamu. Omnpenenute Hanpspkenne U Ha KOHACHCATOpax
[1OCJIE UX COEIUHEHHUS.

. t
4. TlepeMeHHBII TOK B HpejieaaX OJHOTO MEPUOA U3MEHSAETCS MO 3aKoHy | = Iy ? , e lo —

MakCHMaJbHOE 3HAUYE€HHE CHIbBl TOKa; I — mnepuod. Omnpenenure TEIUIOBYHO MOIIHOCTb,
BBIJICJIAIONTYIOCS Ha pe3uctope conpoTusieHrueM 10 Om, ecnu lo = 1,414 A.

5. KOmIeKTHB HMHXEHEPOB-3JIEKTPUKOB  pa3paboTal  BBICOKOTOYHBIH

AIIEKTPOHHBIA  MpUOOp, KOTOPBHIM JIOJDKEH yclemHo paboTaTh B @
HOMHHAIIbHOM PEXHUME, ECITH HANPSIKEHUE €ro NUTaHus He MeHee 16 B u ve | :IRIH _
6onee 18 B. Ilpu 3Tom notpebdiiseMblii TpuOOPOM TOK AOKEH HaXOJUTHCS

B uHTepBasie oT 225 MA no 320 mMA. Jlns mpoBepku paboThI mpudopa _ll_D_
3JEKTPUKU Hcnonb30Baiu akkymymnatop ¢ OJIC U, =24 B u BHyTpeHHUM R

conporusieHueM I = 0,07 Om. UtoObl obecrieunTh TpeOyeMblil peKUM
pabotel mpubopa, OBLIO TPEATOKEHO MOJAKIIOYUTh €ro K HCTOYHHUKY C HCIOJIb30BAHHEM

pesuctopa R=200M m  myHTHpyromero pesucropa Ry;. Omnpenenure MHHUMAIbHYO

BEJINYMHY CONPOTUBIICHHUS Ry, mpu KoTopoii mpubop Oyaer paboTaTh B HOMHHATIBHOM PEXKHUME.



Bapuanr 2

i 11-ro k1acca

1. Ot rpy3a, BUCALICTO HA MPYXUHE C KECTKOCThIO K, OTpbIBaeTcs yacth Maccoir M. Ha kakyro
MaKCUMaJbHYI0 BBICOTY N OTHOCHTENIPHO MEPBOHAYAIBHOIO ITOJIOKEHHS MOAHUMETCS II0CIe
ATOr0 OCTABILIASCA YaCTh Ipy3a’

2. Kpail rnagkoro TrOpU3OHTAIBHOIO CTOJIA MMEET TIJIAJKOE
3aKpyrJleHue BHU3 (CM. PUCYHOK). llepneHIukynasipHO Kparo cToja
JISKUT OAHOPOJHBIA THOKHI HepacTSKUMBIN KryT ACB, xoTopbIit
IPUJIEPKUBAIOT 3a JIEBBI KOHELl A TaK, 4TO MpaBblid KOHEL kryta B
COBIIQJACT C OKOHYAHMEM 3aKpyrieHus. JlImHa Tropu30HTAIBHOU

yactu xkryra AC usBecTHa U paBHa x. KoHell 4 OTHyCKalOT U LIHYpP
IpUXOAUT B JBWKeHue. Halimute paanyc 3akpyriieHHs CTOJIA, €CIM HU3BECTHO, YTO B MOMEHT
Hayaja JIBWKEHUS IIHYp UMEJ YCKOPEHHUE a.

3. Konnencarop emkocthio C1= 4 Mx® u HanpspkeHrem Ha oOkiankax Ui = 80 B, coegunstoT
C KOHJICHCATOPOM eMkocThio C2 =60 Mmx® u HanpspkeHueM Ha oOkiaakax U= 16 B
OJIHOMMEHHO 3apsHKCHHBIMH 00KIaikamMu. Kakoe KOJMYeCcTBO TEIIOTHI BBIACIUTCS TIPU ITOM?

. t
4. TlepemeHHBII TOK B IIpEeNax OAHOTO Meprojia H3MEHseTcs 110 3akony | = |, 1—? ,rae lo—

MaKCUMalbHOE€ 3HAu€HHE CWiIbl Toka; 1 — mnepuoin. Omnpenenutre TEMIOBYHO MOUIHOCTD,
BBIJICJISTIONTYIOCS Ha pe3uctope conportuBienueM 10 Om, ecnu lo = 1,414 A.

5. KomiekTuB MHXEHEpOB-3JIEKTPUKOB  pa3paboTal  BBICOKOTOUHBIN
ANIEKTPOHHBI  MpPUOOpP, KOTOPBIM JIOMKEH  ycmemHo paboTate B

)
W

R
HOMUHAJIFHOM PEKUME, €CITU HaIPSHKEHUE ero MUTaHus He MeHee 16 Buue ¢——_ —1¢

6onee 18 B. Ilpu 3Tom notpebisiemMblii MpuOOPOM TOK JTOJIKEH HAXOTUTHCS |@
B uHTepBasie oT 225 MA no 320 mMA. [lns mpoBepku paboOThI mpudopa

R
SIEKTPUKU Hcmoib30oBanu akkymysstop ¢ OJC U, =24B u BHyTpeHHUM

compotuBienueM I = 0,07 Om. Uto6b1 obecrieunTs TpeOyeMblil peskuM paboThl pubopa, 6110
NPEUIOKEHO TOJAKIIOYATh €ro K HMCTOYHHWKY C HCToib30oBaHHMEM pesuctopa R=200m nu
HIYHTUpYIOLIEro pesuctopa Ry . OmnpenennuTe MakCHMabHYIO BEJIMYMHY CONPOTUBICHUS Ry,

pH KOTOpoil mpubop Oyner paboTaTh B HOMUHAIILHOM PEXHUME.



