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HacnopT (l)OH)Ia OLHCHOYHBIX CPEACTB 110 JTUCHUILJINHE «Dusuka»

KonTposmmpyemblie pazaesnbl Jucuu-
IUIAHBI

Konx koHTpOIIMpY-
€MOW KOMIIETEH-
U1

HanmMmenoBanme o1ieHOYHOTO
CpeacTBa

Du3nUecKrue 0CHOBBI MEXaHUKH

OIIK-1
OIIK-1.1.

Cnocoben pemath 3a1a4u
npo(eCCUOHATBHON JEATeNb-
HOCTH HAa OCHOBE HCIOJB30-
BaHUA TCOPCTUICCKHUX u
MMPAKTUYCCKUX OCHOB €CTC-
CTBEHHBIX MW TCXHHUYCCKUX
HayK, a TaKkKe MareMaruye-
CKOTO armapara

MounekynspHas ¢puznka, 1 TEPMOIH-
HaMUKa

OIIK-1
OIlIK-1.1

Cnocoben pemaTe  3a1a4u
npodeccuoHalbHON AesTeNb-
HOCTH Ha OCHOBE HCIOJB30-
BaHUA TCOPCTUICCKHUX nu
MPAKTUYCCKUX OCHOB €CTC-
CTBCHHBIX MW TCXHUYCCKUX
HayK, a TaKke MaTemMarude-
CKOTO armapara

DIIEKTPOAMHAMHKA

OIlK-1
OIlK-1.1

Cnocoben pemaTth  3ama4u
npodeccuoHalbHON AesTeNb-
HOCTH Ha OCHOBE HCIOJB30-
BaHUS  TEOPETHYECKUX U
NPaKTUYECKUX OCHOB eCTe-
CTBEHHBIX M TEXHUYECKUX
HayK, a TaKkKe MaTeMarude-
CKOTO armapara

Konebdauns 1 BOIHBI

OIIK-1
OIIK-1.1

CnocobeH pemaTth  3ama4u
npodeccnoHaIbHON JesTeNb-
HOCTH Ha OCHOBE HCIIOJIB30-
BaHUS  TEOPETUYCCKUX H
MPAKTHYECKUX OCHOB ecTe-
CTBEHHBIX M TEXHHUYECKHUX
HayK, a TaKXkKe MaTeMaTHye-
CKOT'O armapara

OnTHka (reoMeTpuveckasi U BOJIHO-
Bas)

OIIK-1
OIIK-1.1

Cnocoben pemarbh 3a1a4u
npodeccuoHanbHOM AeqaTesb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHUA  TEOPETUYECKUX U
MPAKTUYECKUX OCHOB ecTe-
CTBEHHBIX U TEXHUYECKHX
HayK, a TaKXke MaTeMarhye-
CKOTO amnmnapara

KBanroBas ¢usuka.

OIIK-1
OIIK-1.1

CnocobeH pemarh 3a1a4u
npodeccnoHanbHON AesaTemnb-
HOCTH Ha OCHOBE HCIOJIB30-
BaHUS  TCOPETHYCCKUX U
NPaKTUYECKUX OCHOB €CTe-
CTBCHHBIX M TEXHUYECKHUX
HayK, a TaKKe MaTemMarude-
CKOTO armnapara

DneMeHThl (PU3UKU aTOMOB U MOJIe-

OIIK-1

CrocobeH pemarh 3a1adu




KyJn OIIK-1.1 npo(eCCHOHATTBHON JEATeNb-
HOCTHM Ha OCHOBE HCIHOJIb30-
BaHHUS  TEOPETHUYECKUX U
MPaKTUYECKUX OCHOB €CTe-
CTBEHHBIX M TEXHUYECKHX
HayK, a TaKXKe MareMarhye-
CKOTo0 annapara
8 | DnemeHTHl GU3MKH AaTOMHOTO SApa U OIIK-1 Cnocoben pemarte 3ana4u
3JIEMEHTaPHBIX YaCTHUIL OIlIK-1.1 npodeccuoHalbHON AEATENb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHHUS  TEOPETHYECKUX U
MPaKTUYECKUX OCHOB €CTe-
CTBEHHBIX W TEXHUYECCKHX
HayK, a TaKXXe MareMaTrhye-
CKOT'0 anmnapara
IlepeyeHb OLIEHOYHBIX CPEACTB.
No i/ | HammeHoBaHHME OIIEHOYHOTO Kparkas xapakrepuctuka [IpencraBienue o1eHOYHO-
CpeICcTBa OIICHOYHOT'O CPEJICTBA ro cpeacTBa B poHae
1 3amaya [IpoGnemHoe 3amaHue, B KO- | 3agaHus AJIA pEHICHUS
TOpoM oOyuarouiemycs npea- 3a1auu
JIarar0T OCMBICIIHTh peallb-
HYI0O TpOPECCHOHATBHO -
OpUEHTHUPOBAHHYIO  CHUTYya-
U0, HEOOXOIMMYIO ISl pe-
IICHUST JTAHHOU PO OIIeMbI
2 JlaGopaTopHoe 3aaHue Brmmonnenue crynenTom sa- | KomruiekT maGopaTtopHbIX
OopaTopHOU pabOTHI MO pas3- pabor
Jenam
3 KontponbHas padoTa CpenctBo npoBepkn yMeHu# | KoMIUIEKT KOHTPOJIBHBIX
NPUMEHSITh MOJTy4YeHHbIE 3aJlaHuil 0 BapHaHTaM
3HaHMS Ui pelIeHHs 3ajad
OTIPEICIIEHHOTO THIIA [0 TEME
WIM paslieny y4deOHOU mwc-
IUTUTHHBIL.
4 Bompocsr mist pyOesxxnoii at- | CpecTBO KOHTPOJISL  YCBOe- [TepeueHs BompocoB
TeCTalNH HUS ydyeOHOro Marepuana.
[Iponykt camMocCTOATENBHOMU
paboThl CTyIEHTa, IpeaCTaB-
Aol coboi KpaTtkoe u3-
JIO’)KEHHE B TUCbMEHHOM BUJIE
TEOPETUUECKOr0 MaTepHala
5 3aueTHO-3K3aMeHalnoHHble | CpeACcTBO KOHTpOJISL yCBOE- KommuiekT 3aueTHO-

MaTepuaibl

HUS y4eOHOTO MaTepualia Te-
MBI, pa3Jielia Ui pa3/iesioB
JMCLUIUIMHEL, B BUJE cobece-
JIOBaHUsl TperojiaBaTeNss |
oOyuaromierocs

9K3aMCHAIIMOHHBIX OMIeTOB




KENC-3AJIAUH

2 cemecTp
3amanue 1

1. JIBe aBTOMAILIMHBI IBUXKYTCS 110 JOpPOraM, Yroj MEXy KOTopbiMu, @ = 60°. CKOpoCTh aBTOMAILINH
01= 54 xM/4 1 v2= 72kM/4. C KaKO# CKOPOCTHIOV YAAISIOTCAMANINHBI OJTHA OT APYroii?

2. Opyaue, XECTKO 3aKpeIuIeHHOE Ha KENEe3HOJOPOXHOW miaTtgopme, MPOHU3BOIUT BBICTPEN
BJ0JIb TOJIOTHA JKeJe3HOHM noporu mox yriioM o = 30° k JuHuUM ropuszoHTa. OnpeaenuTs CKo-
pocTh Up0TKaTa MiaT@opMbl, €CIU CHAPSJ BBUIETAET CO CKOPOCTHIO ur = 480 m/c. Macca
w1aTOpMBbI C OPYAMEM | cHapsaamMu Mz = 181, macca cHapsima My = 60 Kr.

Samaune 2

1. Ilap maccoit M= 1 Kr ABUXKETCS CO CKOPOCThbIO 01= 4 M/C U CTAJKUBAaeTCsA C LIapOM Maccou
M2=2KT, IBMKYIIUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI ckopocTHU1 1 U211apoB T10-
ciie yaapa? Y ap cuutaTth aOCOIOTHO YIIPYTUM, NPSIMBIM, LIEHTPAJIbHBIM.

2. OnpeieuTh KOJMYECTBO TEIUIOTH Q, KOTOpOE HAZ0 COOOMMTE Kuciopoay oobemoMm V = 50 1 mpu
€ro U30XOPHOM HarpeBaHHH, YTOOBI JaBJIEHHE T'a3a MOBbICHIIOCH Ha Ap = 0,5 Mna.

3amanue 3

1. N neanpHbliii ra3 coBepmiaet 1uki Kapuo npu temneparypax remnonpuemMuuka 72 = 290 K u remo-
otmarunka 71 = 400 K. Bo ckospko pa3 yBenmuuutcs KOAQOUIIMEHT MOJIE3HOTO JACUCTBUS 1| IUKIIA,
€CJIM TeMIIepaTypa TeIIooTaaTdYrukKa Bo3pacrer 10 71 = 600 K?

2. Haittu maccy MBopl, BOIIEAIIEH B CTEKISHHYIO TPYOKYy ¢ auameTpoM Kanaiga d = 0,8 mwm, omy-
IIEHHYIO B BOJY Ha Malyto r1yonHy. CUuTaTh CMadylBaHUE MOJTHBIM.

3amanue 4

1. I1pu M30TEpMUYECKOM pacmMpeHuu a3ota npu temreparype I = 280 K o0bem ero yBenuuuiics B
nBa paza. OnpenenuTs: 1) coBepIIEHHYO MPU paclIMpeHuu raza paborty A4; 2) usmenenue AU BHYT-
peHHel dHepruH; 3) KOJIMYeCTBO TeIIoTh Q, mosrydeHHoe razoM. Macca azota m = 0,2 Kr.

2. UneanpHblii ra3 coepinaet 1uki Kapro. Temneparypa TiTeriooTaTduka B 4eThipe pasza (N = 4)
OoJbiIe TeMIleparypsl TemonpueMHuka. Kakyioo m0710 @ KOJIMYecTBa TEIUIOTHI, MOJYYEHHOTO 3a
OJIMH IIUKJ OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY?

3amanue 5

1. Kakyro paboTy A Hajo COBEPLIMTH IPU BBIAYBAHHM MBUIBHOTO Iy3bIPsl, YTOOBl YBEIUYUTH €0
o6bem ot V1 =8 em® 10 Vo= 16 cm? Cuntath MPOLIECC U30TEPMUUYECKHM.

2. Ha ckambe JKyKOBCKOTO CTOMT YENIOBEK M JIEPXKHUT B PYKax CTEpKEHb BEPTHKAJIBHO MO OCH CKa-
MbHU. CKaMbsl C YEJIOBEKOM BpalllaeTcsi ¢ YII0BOM CKOPOCThIO w1 = 4 paza/c. C Kako# yriaoBoi CKOpo-
CTBbIO 2 OyAeT BpallaThCsl CKaMbsl C YEIOBEKOM, €CJIM MOBEPHYTh CTEP)KEHb TaK, YTOObI OH 3aHsJI
TOpPU30HTAJIBHOE TN0JI0keHue? CyMMapHbIii MOMEHT MHEPLIMH YEJIOBEKA U CKaMbU J=5kr-
Mm% . Jlnuna crepxus £ = 1,8 M, Macca M = 6 kr. CUUTATh, YTO LIEHTP MACC CTEPXKHS C YETOBEKOM
HaXOJIUTCS Ha OCH TIATGOPMBI.

3aganue 6



1. Kakas pabora 4 Oyner coBepiieHa CHJIaMH TPAaBUTALMOHHOTO TOJIS P MAJACHUU Ha 3eMITI0 Tena
maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 GeckoHEUHOCTH?

2. Touka y4acTBYeT OJJHOBPEMEHHO B JBYX B3aUMHO NEPIEHAWKYISPHBIX KOJCOAHMSIX, YpaBHEHUS
KOTOPBIX X = A1sinmit u Y = Ascoswat, tine A1 = 8 cm, A2 = 4 cm, w1 = w2 = 2¢’t. Harmcars ypas-
HEHHE TPAEKTOPUH U TOCTPOUTH ee. [loka3aTh HanpaBieHue IBUKCHUS TOUKH.

3 cecmecTp
3ananue 7

1. B ckpemieHHbIE TOJ MPSIMBIM YTIIOM OJTHOpOHbIe MarHuTHOE (H = 1 MA/M 1 anekrpuueckoe (£ =
50 xkB/m) nons Bieren moH. [lpu kakoit ckopocTu V noHa (10 MOJYJIIO U HAaNpaBJIEHUIO) OH OyneT
JIBUTATHCS B CKPEIICHHBIX MOJISIX TPSMOJIMHEHHO?

2. OmnpenenuTh MAarHUTHBIA MOTOK @, MPOHU3BIBAOIINAN COJICHOM I, eciu JuHa £ = 50 cM | mar-
HUTHBIA MOMeHT pm= 0,4 BO.

3aganue 8

1. Konp1io 3 MegHOTO TIpoBOIa Maccoit M = 10 T moMeneHo B 0THOPOTHOE MAarHUTHOE T0JIe

(B =0,5 Ta) Tak, 4To MIOCKOCTh KOJIbIIA COCTABIISAET Yrod £ = 60° ¢ THHUAMU MarHUTHOW WHTYKITUH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMIET MO KOJIBITY, €CIIH CHATH MarHUTHOE TIOJIE.

2. VcTo4HMK TOKa 3aMKHYJIM Ha KaTymky conpoTuBieHrneM R = 20 Om. Uepes Bpemsi t = 0,1 ¢ Toxa
| B xarymke nocturna 0,95 mpenensHoTO 3HaUeHUs. ONpeAenuTh HHIYKTUBHOCTh L KaTyIikw.

3amanue 9

1. DneKTpoH MBWKETCS BAOJL CHJIOBOW JIMHUMA OAHOPOJHOTO DJIEKTPUUYECKOTO ToJid. B HekoTopoi
TOYKE TIOJISI C MOTEHIHAIOM @1 = /() B 3JIEKTpOH HMeN CKopocTh Vi = 6 Mwm/c. Onpenenuth MoTeH-
U (@2 TOYKH TOJISI, TOUIA 10 KOTOPOU 3JIEKTPOH MOTEPSIET MOJOBUHY CBOEH CKOPOCTH.

2. [1nockuit KOHIEHCATOP C TUIOMAbLI0 TWIacTUH S = 200 em? Kaxmast 3apsiKeHa J10 pa3HOCTH MOTEH-
muanoB U = 2 kB. Paccrosane mexay mnactuaaMu 0 = 2 cm. JIusiaekTpuk — crekino. OnpeaeinTh
sHepruro W 1oJist KoHASHCaTopa U IIOTHOCTh SHEPTUHU (» TIOJISL.

Samanue 10

1.9/1C 6arapeu ¢= 12 B. Ilpu cune toxa | = 4 A KIIJ] 6arapeu # = 0,6. Onpenenuts BHyTpeHHEE
conpoTuBiieHue R; 6aTapen.

2. Cuiia ToKa B IIENTH U3MEHSETCS CO BpeMeHeM 110 3akoHy | = loe™™. Onpenenurs KOJIMYeCTBO TEII0-
ThbI, KOTOPOE BBIJACIUTCS B MPOBOAHUKE compoTusieHueM R = 20 Owm 3a Bpems, B Te4eHHE KOTOPOTO
TOK YMEHbIIUTCA B € pa3. Kospdunuent a npunsts papaeiM 2 - 102¢,

Samanue 11

1. Tlo AByM CKpEIICHHBIM 10T TPSIMBIM YTJIOM OSCKOHEYHO JJIMHHBIM IPOBOIOM TekyT Toku | u 21 (I
=100 A). OnpeenuTh MarHUTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosauie d = 10 cm.

2. KBazpatHas mpoBOJIOYHAsi paMKa pacIoyio’keHa B OJHOM MJIOCKOCTH € JUIMHHBIM MPSIMBIM IIPOBO-
JIOM TakK, YTO JIBE€ €€ CTOPOHBI MapajliesbHbl IpoBoAy. [Io pamke u IpoBoAY TEKYT OAMHAKOBBIE TOKH
| =200 A. Onpenenuts cuiy F, neiicTByromyro Ha paMmKy, eciu Onukaiias K MpoBOAY CTOpPOHA
paMKH HaXOJUTCS OT HETO Ha PACCTOSIHUM, PAaBHOM €€ JJIMHE.

Samauue 12



1. Crepxenp anuHoi € = 20 cM 3apshk€H paBHOMEPHO DPACIPEAEICHHBIM 3apsAOM C JIMHEHHOU
mnotHOCTHIO T = 0,2 MxKi/m. CTepikenb Bpamaercs ¢ yacTotoit N = 10 ¢t oTHOCHTENBHO OCH, TEp-
MEHIMKYIISIPHOM CTEPXKHIO M MPOXOJsiei yepe3 ero koHel. OnpeneanuTs MarHUTHBIA MOMEHT Pm,
00yCIIOBIICHHBIH BpaIlIECHUEM CTEPKHSI.

2. MarauTHbI# MOMEHT Pm TOHKOTO IIPOBOJSIIET0 KOMBHA Pm = 5 A - M%. OnpenenuTh MarHUTHYIO
UHAYKLKIO B B Touke A, Haxozs1ielcs Ha OCH KOJIbLa U YAAJIEHHOM OT TOYEK KOJblla Ha PacCTOSHUE
r =20 cwm (puc. 7).

3aganue 13

1. Tlo Tpem mapaiieabHbIM HPSMBIM ITPOBOJAM, HAXOSIIIUMCS Ha oJuHaKoBOM pacctosiHuu d = 20
CM JpYT OT Apyra, TeKyT oauHakoBble TokH | =400 A. B 1Byx npoBojax HamnpaBieHHs TOKOB COBIIa-
JaroT. BerYMcouTh Ui KaXJ0ro U3 MPOBOJOB OTHOILIEHUE CUJIbI, JNEHCTBYIOLIEH Ha HEro, K €ro
JUIMHE.

2. Tuck paguycoMm R = 8 cM HeceT paBHOMEPHO pacIpe/ieleHHbIN 110 ToBepxHOCTH 3apsia (o = 100
uKn/m?). OnpenenuTs MarHUTHBIH MOMEHT Pm, OOYCTIOBIEHHBIH BpalieHHeM UCKA, OTHOCHUTETBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero LEHTP U MEPHECHAUKYIIPHON IUIOCKOCTH JIMCKAa. YTJOBas CKOPOCTH
BpareHus aucka o = 60 paxg/c. 5.

4 cemecTp
3ananue 14

1. CpenHss SHEpreTHYECKas CBETUMOCTh R moBepxHOocTH 3emin pasHa 0,54 Jix/(cm?' muH). Kakosa
NoJKHa ObITh TemrepaTypa T MOBEPXHOCTHU 3€MIIM, €CJIH YCIIOBHO CUMTATh, YTO OHA M3JIydaeT Kak
cepoe Teno ¢ koddduimentom yepHoTsl ar=0,25?

2. Ha nMHKOBYIO TUIaCTUHY HANpaBJIEH MOHOXpOMAaTHYECKUN My4dok cBeTa. DOTOTOK MpeKpaliaercs
Mpu 3a7epkuBaronieil pasHoctu noteHnuanioB U = 1,5 B. Onpenenuts 1iuHYy BOJTHBI A CBETA, Maja-
IOIIEro Ha IJIACTHHY.

3aganue 15

1. Onpenenuth UMIYJIBC pe DJEKTPOHA OTIAYH, eciid (HOTOH ¢ 3Heprueit €1 = 1,53 MaB B pesynbra-
T€ paccesHus Ha CBOOOJIHOM 3JIEKTPOHE MOTEPsUI 3 CBOEH SHEpruu.

2. IIpu kakoii ckopoctu B (B JOJSX CKOPOCTU CBETA) PENIATUBUCTCKAsE Macca Jito00il YaCTHIIbI Bellle-
cTBa B N = 3 paza 00JIbIlIe MacChl TOKOS?

3amanue 16

1. Temnepatypa abcomtotTHo yepHoro Tena T =2 kK. Onpenenuts AIUMHY BOJIHBI Am, HA KOTOPYIO
NPUXOUTCS MAKCUMYM SHEPTUU M3Iy4EHUsS, U CIICKTPAJIbHYIO IUIOTHOCTh SHEPreTUYECKON CBETH-
MOCTH (M31y4aTeIbHOCTH ) (I, T)max JUIS1 3TOW JUTMHBI BOJIHBL.

2. ®otoH ¢ 3Hepruelt € = 10 3B nmagaeT Ha cepeOpsHYIO IUIACTUHY U BbI3bIBaeT GoTorddext. Onpe-
JeTTUTh UMITYJIbC [, TIOJTY4YE€HHBIN MJIACTUHOW, €CJIM MPUHATH, YTO HANpaBJICHUS JABMKEHHs (GOTOHA U
(boTO3EKTPOHA JIekKAT HA OJJHOM NMPSIMOM, MEePIEHAUKYIIIPHON TOBEPXHOCTH IJIACTHH.

Samauue 17

1. Bo ckoJibko pa3 u3MeHUTCs nepuoj 7 BpalleHue 3JeKTPOHa B aTOME BOJOPO/Ia, €CIIU IpHU Iepexo-

Jie B HEBO30Y>KJICHHOE COCTOSHHE aTOM H3JIy4ril ()OTOH ¢ JJTUHOM BOJHBI A = 97,5 HM?

2. [Tpu KakuX 3HAYEHUSAX KUHETUYECKON sHepruu 7 3JeKTpoHa omulKa B onpeeeHuH 1e0poieBCKo
JUTMHBI BOJIHBI ATIO HEPEIATUBUCTCKOM opmyne He nmpesbimaer 10%?



3aganue 18

1. Ansda-gacturia HaxoAUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM
MOTEHIUAIbHOM sIIuKe. Vcrnoap3ysl COOTHOLIEHUE HEONPEAEICHHOCTEM, OLIEHUTh WHUPUHY
{ syKa, eciayu U3BECTHO, UTO MUHUMAJbHAsI SHEPTUsA o-4acTUILbl Emin = 8§ M»aB.

2. CpenHee BpeMs ku3HH At aToMa B BO30YKIEHHOM COCTOSHMH cocTasiseT okono 1078 c. Ilpu
mepexoJe aromMa B HOPMaJIbHOE  COCTOSHHE  HCIycKaeTcss  (OTOH, CpeaHss  JJIMHA
BOJIHBI <A> KoToporo paBHa 400 M. OIEHUTh OTHOCHUTCIbHYIO HIMPUHY AMAM3ITydaeMoil Criek-
TpaJbHOW JIMHUH, €CJIM HE IPOUCXOIUT YIIUPEHUS JIMHUU 32 CUET APYTUX MPOLIECCOB.

3ananue 19

1. DnexTpoH HaXoAUTCS B OECKOHEUHO ITyOOKOM, OJHOMEPHOM, MPSMOYTOJLHOM MOTEHIIAAIb-
HOM siuKe mupuHoi £. B kakux Toukax B uHTepBasie 0<X<{ MIOTHOCTH BEPOSTHOCTU HAXOXK]e-
HUS DJIEKTPOHA HAa BTOPOM U TPETHEM HHEPreTUYECKUX YPOBHSX OJMHAKOBBI? BhIYMCIUTH MIOT-
HOCTb BEpOSATHOCTH ISl 3TUX TOYeK. Perenne nosicHUTh rpauKkoM.

2. Onpenenuth ynucio Nsajgep, pacmagaronuxcs B TedeHHe BpeMenu: 1)t1 = 1 mMuH;

Kpurepun onenku:

—€CJIM CTYJEHT NMPaBUJIBHO eI OJIHY 33/1a4y, TO OH Mojyd4aer 2,5 Oaia.

Bonpocs! 1u1s1 pyOesKHOM aTTecTAnMH

Bropoi cemectp
Bomnpocs! k nepBoii pyOexHOH aTTecTauu

1. MarepuanbHas TOYKa, PaJUyC-BEKTOP, BEKTOPHI NEPEMELICHUs, CKOPOCTH, YCKOPEHHs. 3aKOH
JBUKEHHUSI, TPAEKTOPUS U IIPONJCHHBIN 11y Th.
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wWCoNoU~WNE

JIBi>KeHHE 10 OKPYKHOCTU. BeKkTopbl yrioBoll CKOPOCTM M YIJIOBOrO YckopeHus. CBsi3b
JIMHEHHBIX U YIJTIOBbIX KHHEMATUYECKUX BEIIMYHH.

IIepssiit 3axk0oH Hprorona. MHepuuanbabie cucteMsl oTcuera. Macca, UMITyJIbC, CUIa.

Bropoi 3akoH Herorona. Tperuit 3akon HeroTtoHa.

Bec Tena. HeBecomocth. Cuiibl TpeHusl.

Pab6ora cuitel, momHOCTh. Kunetnueckast sneprust [lorennmansaas sueprusi. CBsi3b MEXIY CHIION
Y MOTEHIMAJIbHON SHEPTUEH.

CoxpaHeHue MOJTHOM MEXaHUYECKOW SHEPrUM MaTepuaIbHOW TOUKH B I10JI€ NOTEHUUAIbHBIX CHIL.
LlenTp Macc 1 3aKOH €ro ABUKEHHS.

3aKOH U3MEHEHMS U COXPAaHEHUSI UMITYJIbCa CUCTEMbl MaTepUAJIbHBIX TOUEK.

. MomenT unepiuu. Kunetnueckas sHeprus Bpallaronierocs TBepAoro teiaa. MoMeHT uMIlyibca,

MOMEHT CUJIbl OTHOCUTENILHO OCH.
JlaBieHue B KUAKOCTAX U ra3zax. 3akoH [lackans.
3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
VYpaBHenue bepHyim.
JlamunapHoe teuenue. TypOynenTHoe Teuenue. Yucno Pelinonbca.
BsizkocTsb.
[IpeoOpazoBanus [Manunes. Mexanuueckuil MpUHIMI OTHOCUTENbHOCTH. [locTynarsl cniennanb-
Ho# Teopun oTHOocuTenbHOCTH (CTO).
[IpeoGpazoBanust Jlopenua
PenstuBucTckuii 3aK0H IpeoOpa3oBaHusi CKOPOCTEH.
PenstuBuctckuit umnynsc. PenstuBuctckas ¢popma Broporo 3akoHa HeroToHa.
3aKOH B3aMMOCBSI3U MacChl M SHEPTUH.
lapmoHMueckne KoOIeOAHUS U WX XaPAKTEPUCTUKH. HuddepennnanbHoe ypaBHEHHE
TapMOHHYECKHX KOJIeOaHUH.
Mexannyeckue rapMmoHnueckue kojaebanusa. Kuneruueckast M moTeHIMaNbHAsl SHEPTUU TApMOHHU-
YeCKUX KOoJIeOaHUH.
lapmonnueckuit ocumssatop. IlpyxunHbiil MaaTHUK. PU3NUYECKUN MasSTHUK. MaTreMaTH4eCcKuil
MasITHUK.
Mexanuyeckue BoJIHBL. [Ipo1oyibHBIE U TTOTIEpEUHbIE BOJIHBI. [[J1HA BOJIHBI.

Bomnpocs! ko BTOpoii pyOexHOH aTTecTanuu

Craructuueckas pU3MKa U TEPMOANHAMUKA.

Macca u pazMepsl MOJIEKYIL.

TepmoanHamuueckue mapamerpsl. MaeanbHblil ras.

YpaBHEHHE COCTOSAHUS UACATIBHOTO ra3a. 3akoH JlanbToHa

OneITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTH MOJIEKYJISIPHOTO ABMKEHUA. CpelHss CKOPOCTh MOJIEKYI.

[TonsiTre aGcomOTHOM TeMIepaTypsl U 0CHOBHBIE moJoxeHuss MKT.

3akoH MakcBesuia 0 pacpeesIEeHUN MOJIEKYJI HIEAIBHOTO Ia3a 110 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.

10. Cpennee 4nciio CTOIKHOBEHHM U CpeAHAs JJIMHA CBOOOIHOTO Mpobera MoJIeKyIl.
11. SIBnenus mepeHoca.

12.ITpeamer TepmoanHamuku. OCHOBHBIE onpenieneHus. BHyTpeHHss sHeprus cuctemsl. Kommue-
CTBO TEIUIOTHI.

13.IlepBoe Ha4aIO TEPMOIUHAMUKHU.

14. TerumoemkocTh raza. @U3NUECKUN CMBICI YHUBEPCAIBHOM ra30BOM IOCTOSHHOM.
15.IIpumMeHeHne NepBOro Hayajaa TEPMOJANHAMUKH K U30IIpOLIECCaM.
16.AnuabatHsiii mpouecc. [TomutpomnHselii mpoiecc.

17.Kpyrogsoii mporiecc. OOpaTtumbie 1 HEOOpaTUMBbIE MTPOLIECCHI.

18.2HTponus.



19.Bropoe Hauano TepMOAMHAMUKH.

20.Huxn Kapno u ero KIII anst uaeansHOTO rasa.
21.Ypasuenue Ban-nep-Baanbca.

22 .M3otepmbl Ban-nep-Baanbca.

23.BHyTpeHHSs DHEPIUs pealbHOIo ras3a.
24.3¢dext Ixoyns-TomcoHa.
25.TloBepxHocTHOE HaTshKeHUE. CMauynBaHUE.
26.Vcnapenue u riaBjcHUE.

Tperuit cemectp
Bompocs! k niepBoit pyOexxHO# aTTecTannn

1.2nexTpuzanus Teq. DAESKTPUUSCKUN 3apsii. 3aKOH COXpPAHECHHS 3apsiia.

2. 3akon Kynona.

3.9nexTpudeckoe nojie. HanpsskeHHOCTD SIEKTPUYECKOTO TTOJIA.

CusioBble JIMHUA MAarHUTHOTO TIOJIS.

4.PaboTa moJisl MpU TEPEMEIICHUH 3apsija.

5. Ilotenuman, pa3HOCTh MOTEHIIUAJIOB.

6.HanpspkeHHOCTh Kak TPaIMeHT MOoTeHIMala. DKBUIMOTCHIIMAIbHBIE TTIOBEPXHOCTH.
7. Tlonsipuzanust TUAIAEKTPUKOB. HampsykeHHOCTH MOJIs B TUDJICKTPUKE.

8. OnektpoeMkocTb. KoHneHcaTopsl. [Ipumenenne kKoHIEHCATOPOB.

9. DHeprus 3MeKTPOCTATHYECKOTO MOJIA.

10.9nexkrpuueckuii Tok. Cuna Toka. [IocTOSIHHBIN TOK.

11.3akon Oma nst yyactka uenu. COnpoTUBIICHHE TPOBOJIHHUKA.

12.Tunel coenuHEHUs MPOBOIHUKOB.

13.Ctponnue cuibl. JIC. 3akon OMa 11 TOJHOM IIemHu.

14.3axkon Jlxoyns-Jlenmna. Pabora Toka. MomHOCTh TOKAa.
15.9nekTponpoBoHOCTE TBEPABIX Ted. [Ipupona Toka B MeTasiax.
16.MarautHoe mosne. CUJIOBbIE JTMHUM MArHUTHOTO ToJis. HanmpsKeHHOCTD.
17.3akon buo- CaBapa-Jlamnaca.

18.Cuna Ammnepa. BzanmoericTBre napasieibHbIX TOKOB.

19.Cuna Jlopenna.

Bomnpocsr ko BTOpoii pyOexHOH aTTecTanuu

1.BemecTBo B MarHuTHOM mnosie. IlapamMarHeTnku, 1naMarHeTUKH.

2. Dddexr Xoimna.

3.Ilupkynsauus BeKTopa B MarHuTHOTO 110J11 B BaKyyMe.

4. Teopema ['aycca nns nons Bektopa B.

5. PaboTta no nepemenieHuo NpoBOAHUKA U KOHTYPa ¢ TOKOM B MarHUTHOM TIOJI€.

6. DJIeKTpOMarHuTHasE MHAYKUUSA. MarHUTHBIA TOTOK.

7. 3aKOH JIEKTPOMAarHUTHOW WHAYKLUHU | NpaBwiio JlopeHna.

8. Camounaykuus. IJ1C- caMOMHIYKIINH.

9. UHAYKTUBHOCTh NPOBOJHUKA U B3aUMHasl MHIYKTHUBHOCTb. DHEPIHsl MAarHUTHOTO MOJIS.
10. OnexTpomaruutHoe mouie. Toxk cmemenus. Buxpesoe moue.

11. IlepeMeHHBIN TOK. [IeficTByIOIEE 3HAUYEHUS HANPSIKEHUS W CUJIBI TOKA.

12. UHAyKTUBHOCTh U €EMKOCTh B LIENHU IEPEMEHHOIO TOKA.

13.3axkon Oma 118 Lenu NEpPEMEHHOro TOKa.

14.Konebarenpupiii koHTYp. @opmyna Tomcona. CoGcTBeHHBIE KOJeOaHMS.

15. CBoOOIHBIE M BBIHYXKACHHBIE KOJIEOaHUs. DIEKTPUYECKUE aBTOKOJIEOAHUS.

16. Pe3oHaHC TOKOB M HampsHKEHUM.

17. XapakTepucTUKH KoJiebaHUs Ipolecca, MeproJ], YacToTa, aMIUINTya, (aza KojeOaHHi.
18.OnexTpoMarHuTHbIE BOJIHBI .BOJIHOBBEIE ypaBHEHUE.



19. OHeprus snexTpoMarHUTHBIX BoJIH. OnbIThl ['epra.
20.IlIkana 37€KTPOMAarHUTHBIX BOJIH.
21. ®oromerpus. OCHOBHBIE (POTOMETPUIECCKHIE BETUIHHBI i UX CTUHUIIBI.

22. I'eometpuueckas onrtuka. [loHsTHE CBETOBOTO JTyya 3aKOHBI OTPAKEHHUE U MPEIOMIICHUE CBETA.

23. IlonHOE OTpaKEeHHE CBETA.

24 TlpenomiieHHE U OTpPa)XKEHUE CBETA HA CHEPUIECKOM IPaHUIIE ABYX CPEl.
25. 3epkana. Tonkue nuH3bl. DopMysia TUH3BI

26. ITocTpoenue n300pakeHUI B TOHKHUX B JIMH3aX U C(HEPUIECKUX 3epKajax.

1.

03N LN A~ W

9.

UYeTBepThlii ceMmecTp.
Bormpocs! k nepBoii py0exxHON aTTecTanuu

SIBnenue unTepdepeHu ceeta. BpeMeHHas U MpoCTpaHCTBEHHAs! KOT€PEHTHOCTb.
WNuTepdepeHius B TOHKUX MJIEHKAX.

SBnenne qudpakuuu. [Ipunuun Irolirenca ®penens

Merton 30u @penens. Judpaxmnus Operens.

Hudpakunu @paynrodepa Ha 01HOM 1IenH U Ha TU(PAKIUOHHON PEIIeTKH.
JudppakuroHHas penieTka.

Jludpakuusi peHTTeHOBCKUX JIydel Ha KpHUcTaiax.

[Tonsipuzanusa ceera. [lonsipuzaTopbl U aHAM3ATOPHI.

AHanu3 nojasipu30BaHHOTO CBETA. BpanieHue miocKoCTH MOJISIpA3aliy.

10. SIBnenue aucnepcuu CBETA.

11

Jlormoienue ceera.

13. Dddexr Jomnepa.
14.9ddext BaBunosa - Uepenkosa.

15

.TenmoBoe wu3myueHue

16.3aK0HBI paBHOBECHOTO TEIJIOBOTO U3TyYEHHUS.

17. 'unoresa [1nanka. @opmyna [1nanka

18. KBaHT uznmydeHusi. DHEPrusi KBaHTa U3Ty4EHUSI.

19. ®otosrnexrpudeckuii r3¢pdext. 3akonsl CToseToBA.
20. YpaBHeHnue DitHmITeHA 17151 BHENTHEro (hoTodddexra.

0O ~NON N kAW —

\O
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11.
12.
13.
14.
15.
16.
17.

Bompocsr ko 2 pyOexHOM aTTecTaluu

. Macca u umnynsc ¢otoHa. JlaBnenue cBera.

. Dpdext KomnroHa.

. BornoBast pynxkius.

. Bosina ge- bpoitns. CooTHoOIIEHUS HEOTIPEIETISHHOCTEM.

. Ypasuenue llIpeaunrepa.

. YpasHenue [Ipeaunrepa ais craimOHapHbIX COCTOSIHUM.
. TynHenbHbIN 3 PeKT.

. IToTeHIIMaNbHBIN AIUK.

. JInHEeNHbI rapMOHUYECKUN OCLUILIATOP.

. /IBOMICTBEHHOCTB NpEACTaBIECHUN 0 BenlecTBe. KopmycKyJIspHO- BOJHOBOM Ayallu3M.
OmneiTel Peseppopra. JInneituaTeie crieKTpbl aTOMOB.

Omneitel @panka u 'epua. Moaens atoma Bogopoaa bopa- Pezepdopra.

MarHuTHbIi MOMEHT 2J1eKTpoHa. CEKTp aToMa BOAOPOJIa.

CrieKTpbpl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTepUCTHUECKNE PEHTTEHOBCKUE, CIIEKTPHI.
3akoH Mo3nu. Bogopo1onog00HbIe CIIEKTPHI.
[Tpupona xumuueckoil cBsi3u. Mosiekysipabie crieKTpbl. KoMOMHannMoHHOE paccestHue CBETa.

[Mpunun [aynu. DnexTponHble 06om0uku. [leproauueckas cucrema 3eMeHToBMeHieneeBa.
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JIroMmuHeCHEeHIUS.

18. CioHTaHHOE U BBIHYXACHHOE U3TyueHus. Jlazepsol.

19. EcTecTBeHHAs palMOaKTUBHOCTh. 3aKOH PaJlMOaKTUBHOTO pacmaja.

20. Cocras sapa. HykioHnsl. 3apsig 1 MacCOBO€ YUCIIO siApa. DHEPrUU U CBA3U sIpa.

21. U3otomnsbl, MickyccTBeHHBIE MIpEeBpallleHus saep. a- U B-pacnana, y-usnyueuue. Snepuoie
peakiuu.

22. O0oJio4euHas U KareJIbHasi MOJICTH Spa.

23. llenenwne snep. Llennas peakmnus. SlnepHble peakMy Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peakuus cunrtesa, npodiema ynpaBiaseMOro TEPMOSIEPHOTO CUHTE3A.

24. dynnameHTaNbHbIC B3anmoeiicTBusl. Kitaccuukanus 21eMeHTapHBIX YaCTHII.

25. B3aumoeiicTBrE 311€MEHTapHBIX YaCTUI] U 3aKOHbI COXpaHeHus. YacTHIIbl M aHTUYaCTHULIBI.
26. bapuonsl u me30Hb1. Pe3onancel Kocmuueckue nydu.

27. DyngaMeHTaIbHBIC YaCTUIIBI. YaCTHUIIBI-yYaCTHUKHU M YaCTUIIBI-TIEPEHOCYMKHI B3aUMO/IEH -
CTBUH.

Kpurepun onenku:
- ecsin .BnostHEeHO 100% 3amanus, To cTyneHT nony4daet 20 6anos;
- €CJIN .BBINOJIHEHO 75% 3aaHusi, TO CTYAEHT nomy4aer 15 0ansos;
- ecnu .BeIOTHEHO 50% 3amanust, TO CTyAeHT nomay4aet 10 6amios;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTYACHT Moy4yaeT 5 6auios;

- €CIIH .BBIMOJIHEHO MeHee 25%3ananusi, To CTyAeHT nonydaet 0 6amios.

KoMmuiekT 3a1anuii 1JI1 KOHTPOJILHON padoThI

2 ceMecTp
KonTtponpHast padota Nel.
Bapwuanr 0.

110. Touka ABMKETCS MO OKPYKHOCTH paguycoM R = 30 cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
OnpenenuTh TaHT€HIMAIbHOE YCKOPEHUE ¢ TOUYKH, €CJIM U3BECTHO, YTO 3a BpeMsat = 4 ¢ oHa coBep-
IIMIa TPU 060pOTa U B KOHIIE TPETHET0 060pOTa €€ HOPMAIBHOE YCKOpEeHHe  on= 2,7 M/c?,

120. Jlonka mmuno¥ £= 3 M u Maccoit m= 120 Kr cTouT Ha CHOKOKHO Bosie. Ha Hocy 1 kopMme Haxo-
IsTCs 1Ba peibaka Mmaccamu M= 60 kr u M= 90 kr. Ha ckoipKo cIBUHETCS J0Ka OTHOCUTENHLHO BO-
TIbl, €CJIA PHIOAKU TIOMEHSIOTCS MeCTaMu?

130. [Iap mMaccoit M= 2 KT CTaJKUBAETCS C MOKOSIIMMCS IIapOM OOJIBIIEH MAcChl U TIPU ITOM Tepsi-
eT 40% kuHetndecko sHeprun. OnpeneauTh Maccy My O0bIIero mapa. Yaap C4uTath aOCOIOTHO
yIIPYTUM, TIPSIMBIM, IIEHTPATHHBIM.
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140. Kaxkas pabora A momkHa ObITH COBEpILEHA MPH MOAHATUH C 3€MJIM MaTEPHAJIOB JUIS MOCTPORKU
WIMHIPUYECKoi TpyOsl BeicoTol h= 40 M, HapyxHbIM auamerpoM D = 3,0 M ¥ BHYTpEHHUM JHa-
metpom 0= 2,0 m? I110THOCTL MaTepHaa p HPUHATH paBHOl 2,8 - 103 kr/me,

150. K xoHIIaM JIerKoi ¥ HepacTSHKUMOUM HUTH, EPEKUHYTON 4yepe3 OJIOK, MOJIBEIICHBI IPYy3bl Mac-
camu M= 0,2 xr u M2 = 0,3 kr. Bo CKOBKO pa3 OTIMYAIOTCS CHIIBI, JEHCTBYIONINE HA HUTH IO 00€
CTOpOHBI OT 0JI0Ka, eciiu Macca 6;10kam = 0,4 Kr, a ero ocb JABMXKETCS BEPTUKAIBHO BBEPX C yCKOpe-
HueM o= 2 M/c? ? CHaMy TPEeHHUs 1 MPOCKAIb3bIBAHKS HUTH 1O OJIOKY IPEHEOpeys.

160. OmHopoaHbI cTepkerb amuHoM € = 1,0 M u Maccoir M = 0,7 KT MOJABEIICH Ha TOPU30HTAILHON
0CH, TIPOXO/ISIIEH Yepe3 BEpXHUM KOHEIl CTepKHS. B TOouKy, oTcTOsIIyI0 OT OCH Ha %3 £, aOCOIIOTHO
YOPYro ynapsieT myjist Maccoll m = 5 kr, Jerdiias NeprneHAUKYIsIpHO CTEpXKHIO U ero ocu. Ilocne
yJlapa cTepKeHb OTKIOHMIICA Ha yroJ o = 60°. OnpesenuTs CKopocTh MyJIH.

170. Bo ckompko pa3 cpemHssl IUIOTHOCTh 3€MHOTO BEIIECTBA OTIMYACTCS OT CPEIHEH IIOTHOCTH
aynHoro? Ilpunare, uro paguyc Rs 3eminu B 6 pa3 MeHblIle Beca Telna Ha 3eMJle.

KontponrsHas padota Ne2.
Bapuanrt 0.

210. OnpenenuTh KOJUYECTBO BemecTBa v ¥ uncio N Mostekyrr azora maccoid m= 0,2 kr.

220. OmpenenuTh IIOTHOCTH p BOASHOTO Tapa, Haxosmierocs noj nasieHueMp =2,5 klla u umeto-
miero temreparypy 7'= 250 K.

230. OmpenenuTh CpeHIO KMHETHIECKYIO dHepruo <Eny moctymatensHoTo NBIOKEHUS U <Egpy Bpa-
IIATEIBHOTO JBVKEHUS MOJIEKYJbI a3ota npu temreparype T = 1 kB. Onpenenuts Takxke MOIHYHO
KMHETUYECKYIO 3HEPTuio Ex MOJIEeKysbl IpH TEX K€ YCIOBUSX.

240. OmHOATOMHBIN Ta3 MPH HOPMAJIBHBIX YCIOBHAX 3aHUMaeT o0beM V = 5. BerauciauTs Termoem-
kocTh Cy 3TOT0 Ta3a mpu MOCTOSTHHOM 00BheME.

250. B chepuueckoit kondbe BMecTUMOCThIO V = 311, comeprkaiieit a3oT, co3/1aH BaKyyM C JaBJICHUEM
p= 80 mklla. Temneparypa raza 7 = 250 K. Mo>XHO i cUUTaTh BaKyyM B KOJIO€ BHICOKUM?

260. Onpenenuts paboTy A, KOTOPYIO COBEPIIUT a30T, €CJIM €My MPU MOCTOSTHHOM JaBJICHUH CO00-
muTh KoaumdecTBo TertoThl Q = 21 xJIk. Haiitu takke n3menenne AU BHyTpeHHEH 2HEpruu rasa.
270. B nmukne KapHo ras nomyuwmn ot terootaatyrka termioty Q = 500 Ik u coBepimn padoty A =
100 Ix. Temniepatypa TerootnaTanka 11 =400 K. Onpenenuts Temneparypy T2 TEIJIONMPUEMHHKA.
280. /IBe kamnu pTyTd paanycom I = 1,2 MM KaxKJasi CIIMJIMCh B OJHY OOJIbIIYIO Karutio. OnpenenuThb
sHepruto E, koTopas BBLAETUTCS MpU 3TOM CIUAHUU. CUUTATH MPOLIECC H30TEPMUUECKHIM.
Kontponbhas padoTa Nel.

Bapuanr 1.

101. Temo OpoilleHO BEPTUKAIBLHO BBEPX C HAYAIBHOM CKOPOCTHIO Vo = 4 M/c. Korma oHo mocturio
BEpPXHEH TOUYKU MOJIETa U3 TOTO K€ HAYaJIbHOTO MYyHKTA, C TOM e Ha4allbHOM CKOPOCTBHIO Vo BEPTH-
KaJbHO BBEpPX OpoIIeHO BTOpoe Teno. Ha kakoM paccTOsIHUU h OT HAYalibHOTO IyHKTA BCTPETSATCS
Tena? CONpOTHUBIIEHUE BO3/1yXa HE YUUTHIBATb.

111. IIpu ropU30HTAIBLHOM MOJIETE CO CKOPOCThIO v = 250 M/c cHapsia Maccoil M = 8 Kr pazopBajics
Ha JiBe yacTu. bosbmias yacte Maccoil M1 = 6 Kr moiydmia ckopocTh Ui = 400 m/c B HampaBiIeHUU
nosieta cHapsiga. OnpenenuTs MOY/b U HAallpaBJIEHUE CKOPOCTH Uz MEHBILIEH 4acTU CHapsIa.

121. B nepeBsiHHBIN map Maccoit My = § KT, MOABEIICHHbII Ha HUTU JyMHOH £ = 1.8 M, momagaeT ro-
PU30HTAJIBHO JIeTALIas Myt Mmaccoid M2 = 4 1. C Kako! CKOPOCTBIO JIeTeNa MyJisd, €CJIM HUTh C ILIapoM
¥ 3acTpsBIIeil B HeM IIyleil OTKIOHMIACh OT BEPTUKAIX Ha yroi a = 3 ? PasMmepoMm mapa mpeHe-
Opeub. Yap my/lnu CUUTATh NPSMBIM, LIEHTPAIbHBIM.

131. Ompenenuth paboOTy pacTsXKEHHs ABYX COSAMHEHHBIX MOCIEI0BATENILHO MPYXHH KECTKOCTIMHU
k=400 H/m u k=250 H/m, eciiu mepBasi Ipy>kKMHa MIPH 3TOM pacTsHyidack Ha AL =2 cm.

141. [apuk maccoit M = 60 r, NpUBsA3aHHBINA K KOHIY HUTU JUIMHOM {1 = 1,2 M, Bpalaercs ¢ 4acTo-
Toit M= 2 ¢, onupasck Ha FOPU30HTATBHYIO MIOCKOCTh. HUTH yKopaunBaeTcs, NpUOIIKas MapHK K
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ocu 110 paccrosiaus £2 = 0,6 M. C kakoil yacToToi N2 OyaeT npu 3ToM BpauaTthes mapuk? Kakyro pa-
60Ty A coBepIIaeT BHEIIHSS CUila, YKOpaduBast HUTH? TpeHuem mapuka o IIoCKOCTh MPeHe0peyb.
151. Ha ckambe JKyKOBCKOTrO CHIUT YEIOBEK U JAEPKUT HA BBITSHYTBIX pPyKax TMpU Maccol M =5
Kr Kaxzas. Paccrostaue oT kaxaoil rupu 10 ocu ckambt £ = 70 cM. CkaMbsl Bpalaercs ¢ 4acTOTOM N1
=1 ¢, Kak u3MeHHTCS yacTOTa BpallleHHs CKaMbH 1M KaKyko paboTy A Mpou3BeieT YeloBeK, eclii OH
COXKMET PYKH TaK, YTO PACCTOSHUE OT KaXKJOW TMpH 10 ocu yMeHbuTcs 10 {2 =20 cM? MomeHT
MHEpIUH 4eJIOBEKA M CKaMbH (BMECTE) OTHOCUTEBHO OCH J= 2,5 KT - M2,

161. Onpenenuth HanpsbkeHHOCTh G rpaBUTAIIMOHHOTO 10JIs HA BhicoTe h= 1000 KM HaJ/ MOBEPXHO-
cTbto 3eMiau. CUuTaTh U3BECTHBIMM YCKOpPEHHE J CBOOOJHOIO MAaJEHMs Y MOBEPXHOCTH 3EMIIU U €€
paauyc R.

171. Ha crepxHe nnuHoM ¢ = 30 cM yKpeIuieHbl 1Ba OJMHAKOBBIX I'Py3HKa: OJUH — B CEpEIUHE
CTEpXHS, APYrol — Ha OJTHOM U3 €ro KOHLOB. CTepKeHb ¢ Ipy3aMH KOJIeOIeTCs 0KOJIO TOPU30HTANIb-
HOM ocu. IIpoxoasieit yepe3 cBoOOAHBIN KOHEl cTepkKHA. OnpeaenuTs NpUBEACHHYIO AIUHY L n
nepuo] T mpOCThIX FaApMOHMYECKHUX KOJIeOaHUM JaHHOTO (PU3MYECKOTo MasTHUKA. Maccoil cTepxHs
npeHeOpeyb.

KontponrsHas padota Ne2.
Bapuasnr 1.

201. OnpenenuTh KOJIMYECTBO BemecTBa vl yrciio N MoJieKynn kuciaopoaa maccoid m= 0,5 kr.

211. B munuHap aouHOU £ = 1,6 M, 3aI0THEHHBIN BO3YyXOM IPU HOPMAITBHOM aTMOC(epHOM JaBJie-
HUU Po, HAYAJIU MEJJICHHO BJIBUTATh IMOPIIECHD IUIOMA b0 ocHOBaHusA S = 200 cM2. Onpenenuts CUITy
F, neiicTByronyro Ha OPIIEHb, €CITM €T0 OCTAHOBUTH HA paccTosiHUU {1 = 10 cM OT JHA MIIMHJpA.
221. OnpenenuTh BHYTpeHHIOIO 3Hepruio U Bomoposa, a Takke CPEeIHIO KHHETUUYECKYIO SHEPTHIO
(&) MOJIEKYJBI 3TOTO ra3za npu temrneparype T = 300 K, ecnu KoJM4ecTBO BEIIECTBA V 3TOTO T'a3a paB-
HO 0,5 MOJIB.

231. OnpenenuTs MOJIAPHYIO Maccy M IBYXaTOMHOTO Ta3a M €ro yJelbHbIe TeIIOEMKOCTH, €CIH 13-
BECTHO, YTO Pa3HOCTH Cp - Cy YAENbHBIX TEIIOEMKOCTEH 3T0ro raza pasHa 260 Ix/ (xr - K).

241. Haiitu cpeaHee Yuciio (Z) CTOJIKHOBEHUH 3a BpeMsi t = 1 ¢ u ymmHy cBoOOoHOTO podera «£» Mo-
JIEKYJIBI TeJHS, €CJIM T'a3 HaxoauTes 1o aaBienreM P= 2 klla npu remneparype T =200 K.

251. OnpenenuTh KOJIMYECTBO TEIUIOTHI Q, KOTOpOE HAI0 COOOMUTh KUcIopoay oobeMoM V = 50 i
IIPH €0 U30XOPHOM HarpeBaHuu, YTOOBI TaBJIeHHE ra3a NoBbicuiIock Ha Ap = 0,5 Mma.
261.VneanbHblii ra3 coBepiiaeT ki Kapao mpu remneparypax termtonpuemauka 72 = 290 K u Ten-
nmootnatuuka 71 = 400 K. Bo ckoibpko pa3 yBenmuuuTcst KO3(PQPHUIIMEHT MOJE3HOTO ICUCTBUS 1| IIUKJIA,
€CJIM TeMIIepaTypa TeIIooTaaTdYuka Bo3pacrer 10 71 = 600 K?

271. Haiitu maccy MBOJbI, BOIIEINICH B CTEKISHHYIO TPYOKy ¢ aumamerpoMm kaHama d = 0,8 mm,
OMYIIEHHYIO B BOAY Ha Malyto riayonHy. CUuTaTh cMadyiBaHUE MOJTHBIM

Kontponbsnas padota Nel.
Bapuanr 2.

102. MarepuanbHas TOUKa JBHKETCS MPAMOIMHENHO ¢ yckopeHMeM o = 5 m/c?. OmnpenenuTh, Ha
CKOJIBKO ITyTh, MIPONAEHHBIN TOUKOM B N — 10 CeKyHIy, OyneT O6oble MyTH, TPOiIEHHOTO B PEIbl-
aymyto cekyHay. [Ipunsars vo = 0.

112. C Tenexxku, cBOOOTHO ABMXKYIIUNCA MO TOPU30HTAIBLHOMY MYTHU CO CKOPOCTHIO 01= 3 M/C, B
CTOpPOHY, IPOTHUBOIOJIOKHYIO JIBUKEHUIO TEJIEXKKH, NPBITAET YEJIOBEK, MOCIE YETO CKOPOCTh TEJEK-
KU M3MEHWJIACh U cTasa paBHOM U1 = 4 m/c. OnpeaenuTb rOpU30HTAIBHYIO COCTABIISIONIYIO CKOPOCTH
U2x YEJIOBEKA NPU IPBDKKE OTHOCHUTENBHO TENEKKH. Macca Tenexkn M1 = 210 kr, Macca 4enoBeka
mz= 70 Kr.

122. Tlo HeGoNBIIOMY KYCKY MATKOTO eJle3a, JexalieMy Ha HakoBajibHe Maccoit My = 300 kr, yna-
pseT Mmoot Maccoit Mz = 8 kr. Onpenenuts KIIJI # ynapa, ecnu ynap neynpyruii. [lonesHoit cuurars
SHEPTHUI0, 3aTPAYCHHYIO Ha JeopMaIMIO KyCcKa JKenesa.
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132. U3 mraxtel rayounoit h = 600 M nogHuMaroT Kieth Maccoid My = 3,0 T Ha KaHaATe, KaXKIbIi METp
KoToporo umeer maccy m= 1,5 kr. Kakas pabora 4 coBepiiaercsi npy MOJHATHU KJIETH Ha MOBEPX-
HocTh 3emun? KakoB K03()(UIIHEHT MOIE3HOTO ISHCTBUSA # TIOABEMHOTO YCTPOUCTBA?

142. Tlo kacaTenbHON K HIKMBY MaXxOBHKa B BUJE TUCKa auaMmeTpoM D = 75 cm u maccoit m= 40 xr
npwioxxeHa cuna F = 1 kH. OnpenenuTs yrioBoe yCKOpeHHE € U YaCTOTY BpallleHUs] N MaXOBUKa Ye-
pe3 Bpems t= 10 ¢ mociie Hayasia 1EHCTBUS CUJIBL, €CIIM paauyc IukuBa paBeH 12 cm. Cuioil TpeHus
peHeopeyb.

152. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK M JCPKHUT B PyKaxX CTEP)KEHb BEPTUKAIBHO 10 OCH CKa-
MbH. CKaMbsi C Y€JIOBEKOM BPAIIACTCs C YIIIOBOH CKOPOCThIO w1 = 4 pan/c. C Kako# yriioBo# CKOpo-
CTbIO 2 OYAET BpALlaThCS CKaMbsl C YEJIOBEKOM, €CJIM HOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSI
ropu30HTaJIbHOE NoJiokeHue? CyMMapHbIii MOMEHT MHEPLIUHU YEJIOBEKA U CKaMbU J=5kr"
M2 . JimuHa crepxkHs £ = 1,8 M, Mmacca M = 6 xr. CUUTATh, YTO IEHTP MACC CTEPHKHS C UETOBEKOM
HAaXOJUTCS Ha OCH MIaTQOPMBIL.

162. Kakas paboTa A OynmeT coBepilieHa CHIIAMH TPaBUTAIMOHHOTO ITOJISI P TAJCHUH Ha 3eMITIO Te-
na maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kMm; 2) U3 GecKOHEUHOCTH?

172. Toyka ydacTByeT OJTHOBPEMEHHO B JIBYX B3aWMHO MEPIICHANKYISPHBIX KOJeOaHMIX, ypaBHEHUS
KOTOPBIX X = Aisinwit u Yy = A2C0swat, tne A1 = 8 em, A2 = 4 cm, w1 = w2 = 2¢1. Hamcats ypaB-
HEHUE TPAeKTOPUHU U MOCTPouTh ee. [lokazaTe HampaBiIeHUE IBUKEHUS TOUKH.

KontponrHas padota Ne2.
Bapuanr 2.

202. CkoJbKO aTOMOB COJICPIKHTCS B PTYTH: 1) KomumdecTBoM BemecTBa v= 0,2 MoJTb; 2) Maccoid m =
Ir?

212. B Gammone Haxomutcs ra3 npu Temneparype 71 = 400 K. Jlo xakoit temmeparypbl 72 Hamo
HarpeTh ras, 4ToObI €ro JaBjeHUE YBETUYMIOCH B 1,5 paza?

222. Onpenenutb CyMMapHYIO KHHETHYECKYIO SHEPTHIO £ MOCTYNaTeabHOro ABUKEHUS BCEX MoJie-
KyJ ra3a, HaXOJSIIErocs B cocyzie BMecTUMOCThIo V = 3 11 oy naBienuem p = 540 klla.

232. HaiiTu ynenbHbIe CpH Cy, @ Takke MoJisipHble Cp, 1 CyTEIII0EMKOCTH YIIIEKUCIIOro rasa.

242. OnpenenuTs CPEeIHIO UIMHY CBOOOIHOTO Ipolera «£» MOJEKYJbl a30Ta B COCYAEe BMECTHUMO-
ctbio V=51 Maccarazam=0,5r.

252. Ilpu n3oTepMuyuecKkoM pacmupeHuu azora npu temmneparype 7' = 280 K oObeM ero yBenuuuics
B jaBa pa3a. OmnpenenuTh: 1) COBEPIICHHYIO MPU pacHIUpeHUM Taza padboty A; 2) usmeHenue AU
BHYTPEHHEH 2HEpruu; 3) KOJM4YecTBO TEIIOTH Q, moimydeHHoe ra3om. Macca azora m = 0,2 kr.

262. VneanpHblit ra3 coBepmiaeT nuki Kaprno. Temneparypa 71TeruiooTaaTdyuka B 4eThipe pasza (N =
4) Gompllie TeMIepaTyphl TEIUIONpHeMHUKa. Kakyto 100 @ KoJIudecTBa TEIUIOTHI, MOJTYYEHHOTO 32
OJIMH ITUKJI OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY?

272. Kakyro paboTy A Hal0 COBEPIIUTH MPU BBIAYBAHUU MBUIBHOTO MY3bIPs, YTOOBI YBEJIUYUTH €TO0
06bem ot V1 =8 em® 10 Vo= 16 cm? Cuntath MPOLIECC U30TEPMUUECKHM.

Kountponsnas padora No 1.
Bapwuanr 3.

103. /IBe aBTOMAIIMHBI ABUXKYTCS MO AOPOTaM, YroJl MeXay KOTopbiMH, a = 60°. CKOpoCTh aBTOMa-
HIMH 01= 54 KM/4 ¥ 02= 72KkM/4. C KaKo#l CKOPOCTBIOV YAAISIOTCAMAIINHBI OJHA OT ApYron?

113. Opyaue, *eCTKO 3aKperyIeHHOE Ha >KeJIe3HOJOPOXKHOM mmiiaTdopMe, MPOU3BOIUT BBICTpPEI
BJ0JIb MOJIOTHA JXEJIE3HOM noporu mox yrioM o = 30° x nuHuM ropusoHTa. OnpenenuTs CKo-
pocTh Uz0TKaTa NiaaTGopMbl, €CIU CHapsJl BBUIETAET CO CKOPOCTBHIO ur = 480 m/c. Macca
1aTopMBbI C OPyAMEM H cHapsgamMu Mz = 181, macca cHapsia My = 60 Kr.

123. Illap maccoit M= 1 Kr ABMXKETCS CO CKOPOCTBIO v1= 4 M/C M CTaJIKUBAETCS C IIapOM MAacCou
M2=2KT, IBIKYLIUMCS] HABCTPEUY €My CO CKOpPOCThIO 02 = 3 M/c. KakoBbI ckopocTHU1 M U211apoB 110-
cne ynapa? Y iap cuuTaTh aOCOJIOTHO YIIPYTHM, MPSIMBIM, LIEHTPATbHBIM.
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133. Ipyxkuna xectkocthio k= 500 H/m cxara cunord F = 100 H. Onpenenutb paboTy ABHENIHEH
CHJIBIL, JIONIOJIHUTEIIBHO CKUMAIOLISH MpyKuHy eme Ha Al = 2 cM.

143. Ha o6ox maxoBuka aumamerpom D= 60cMm HamoTaH mIHYp, K KOHILy KOTOPOTO NPHBS3aH I'Py3
Maccoil m= 2kr. OnpeaenuTb MOMEHT MHEpLUH JMaxoBHKa, OH, Bpalllasich PaBHOYCKOPEHHO I0J]
NEeUCTBUEM CHUJIBI TSKECTHU TPy3a, 3a BpeMs t = 3¢ mpuoOpen yriioByro CKOpocTh @ = 9 paj/c.

153. Ilnardopma B Buze aucka quamerpomMD= 3 M u Maccoit M= 180 kr MOXeT BpamaTbCsi BOKPYT
BepTUKaIbHOU ocu. C KaKOW yrJIOBOW CKOPOCTHIO @1 OynIeT Bpamarbcs 3Ta miaTdopma, eCid 1Mo
ee Kparo MoiIeT 4eaoBek MaccoiiMz= 70 Kr co ckopocThiov= 1,8 M/C OTHOCUTEIBHO TIAT(HOPMBI?
163. U3 6eCKOHEYHOCTH Ha MOBEPXHOCTH 3EMJIU MajgaeT MeTeopuT Maccoir m = 30 kr. Omnpene-
TUTh paboTy A, KOTOpasi IpU 3TOM OYZET COBEpIICHA CHIIAMH I'PaBUTAIIMOHHOTO TOJIST 3eMJTH.
YckopeHue cBOOOAHOIO NaieHus (Y MOBEPXHOCTH 3€MJIM U €€ paJuyc RcunTaTh U3BECTHBIMH.

Kontponbnas padora Ne 2.
Bapuanr 3.

203. Boaa npu Temnepartype t = 4° C 3aanMaer o6seM V = 1 cm®. OnpeennTh KONHMIeCTBO BEMECTBA
v 1 urciio N MoJiekyn BObI.

213. bamnon BMectuMocThio V = 20 1 3anonHeH azotoM npu temreparypel = 400 K. Korpa gactp
raza M3pacxoJOBaJv, JaBieHUE B OawtoHe moHM3Wioch Ha Ap = 200 klla. Ompemenuts maccy
Mu3pacxoI0BaHHOTO Ta3a. [Ipomecc cuntath N30 TEPMUYECKUM.

223. KonmuecTBo BemiecTBa reius v = 1,5 moib, Temneparypa 7 = 120 K. OnpenenuTs cyMMapHYyO
KHHETUYECKYIO SHEPTHIO £ TIOCTYNATEIEHOTO JBWKCHUS BCEX MOJICKYJI 3TOTO Ta3a.

233. OnpenenuTh Mmoka3aTelb aanadaThl  UICATHHOTO ra3a, KoTopslid mpu Temmeparype 7= 350 K u
nasneHuu p = 0,4 Mlla 3aaumaet o6bem V = 300 1 1 umeet Teroemkocts C,= 857 JIx/K.

243. Bopopon Haxomautcs o aasienuem p = 20 mklla u umeer temmnepatrypy 7 = 300 K. Onpene-
JIMTh CPEIHIOI0 [UTMHY CBOOOIHOTO mpobdera (¢|» MoJeKysbl TaKoro rasa.

253. Tlpu agmabaTHOM CXKaTWM JaBJICHHE BO3ayxa Obuio yBenuwdeHo oT p1 = 50 klla mo p2 = 0,5
MIla. 3arem mpu HEM3MEHHOM O0BEME TeMIIepaTypa BO3IyXa ObLTa MOHMKEHA JI0 MEPBOHAYAITHHOM.
Onpenenute JaBleHUE p3 ra3a B KOHIIE Mpoliecca.

263. Onpenenuts padoTy A2 U30TEPMHUUECKOTO CxKaTHUs rasza, coBepmaromiero nukia Kapuo KII/ ko-
toporo #= 0,4, ecnu paboTa H30TEPMHUECKOTO pacmupeHus paBHa A1 = 8 JIx.

273. Kakast sneprus £ BbIICTUTCS MIPU CIUSHUM JBYX Karelb pryTd auamerpom 01 = 0,8 mmu dz =
1,2 MM B OJTHY Karuio?

KontpospHas padota Nel.
Bapuanr 2

104. MatepuanbpHasi TOUYKa JBMKETCS IPSIMOJMHEHHO ¢ HadyalbHOM CKOpOCThIO vo = 10 M/c U mocro-
SHHBIM YCKOpEHHeM a = -5 M/c?. OnpeaenuTh, BO CKOJIBKO Pa3 MyTh As, MPOHIEHHBIA MaTepHaIbHON
TOYKOH, Oy/ieT MpeBbIIaTh MOJYINb €€ nepeMerieHus Ar cuycrd t = 4 ¢ nocie Hayajia oTcueTa Bpe-
MEHH.

114. Yenosek Maccoit My = 70 kr, 6erymuil co CKOPOCTbIO V1 = 9 KM/4, IOTOHSET TEJIEeXKKY Maccoi
mz = 190 kr, ABUXKYIIYIOCSA CO CKOPOCThbIOV2 =3,6 KM/4U, U BCKakuBaeT Ha Hee. C Kakod CKOpo-
CTBIO CTAQHET JIBUTAThCsA TeNexXKa ¢ yenoBekoM? C Kakoi CKOPOCTBIO OYy/ET JBUTaThCs TEIEKKA C de-
JIOBEKOM, €CJIM YEJIOBEK JI0 MPbIKKa Oexasl HaBCTpeuy TelexKe?

124. Hlap maccoit M1= 3 Kr IBUXKETCS CO CKOPOCTHIOD1=2 M/C U CTAJIKMBAETCS C MOKOSIIHUMCS 1IIapOM
Mmaccoit m2 =5 kr. Kakas pabota Oynet coBepieHa npu aegopmanuu mapos? Yjaap cuurars adbco-
JIOTHO HEYNPYT'UM, MPSAMBIM, [IEHTPATbHBIM.

134. Jise npyxwunsl xectkocthioki = 0,5 kH/M u ko=| xH/m ckperensr napamiensno. Onpenenursb
MOTEHIMATIBHYIO SHEPruto /7 TaHHON CUCTEMBI IIPH a0COIIOTHOM negopmannu AL =4 cm.

144. Huth ¢ npuBsi3aHHBIMM K €€ KOHILAM I'py3amMu mMaccaMd M1 = 50 r u Mz = 60 r nepekuHyra
yepe3 650k auamerpom D=4 cm. OnpenenuTs MOMEHT nHepunJ 60Ka, eclii Mo ASHCTBUEM CHUJIIBI
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TSKECTH IPy30B OH IOJIYduI yIriIoBoe yckopenue e= 1,5 pay/c®. TpeHueM u mpocKaab3bIBAHUEM HH-
THU 110 OJIOKY MpeHeOpeyb.
154. Ilnatdopma, umeromas GopMy AUCKA, MOXKET BpPAIIaThCsA OKOJIO BEpTHUKANIbHOU ocu. Ha kpato
w1aTopMbl CTOUT YenoBeK. Ha xakoii yromn ¢ moBepHeTcs miatdopma, eciau 4elI0oBeK HOHAET BAOIb
Kpas miaropMel U, 000 I ee, BEpHETCS B UCXOAHYIO (HA Tuiardopme) Touky? Macca miathopmbl
my = 280 kr, Macca yejioBeka my = 80 Kr.
164. C noBepxHOCTH 3eMJIM BEPTUKAILHO BBEPX IYIIEHA paKeTa co CKOpocThio v= 5 kM/c. Ha kakyro
BBICOTY OHA IIOJTHUMETCS?
I74. Onpenenuth 9acTOTy V MPOCTHIX TAPMOHMYECKUX KosieOaHui ucka paanycoM R =20 cm okoIo
TOPU30HTAJIBHOM OCH, MPOXOJIAIIEH Yepe3 cepeluHy pajuyca JUCKa MEePIEeHAUKYISIPHO €ro IJIOCKO-
CTH.

Kontponbnas padora Ne 2.

Bapuanr 4.

204. Haiftu MomsipHYt0 Maccy M u Maccy My OJHOW MOJIEKYITBI TIOBAPEHHOM COJIH.

214. B Gamnone BMecTUMOCThIO V = 151 HaxoauTes aproH moja nasieHueM P1 = 600 klla u npu Tem-
neparype 71 = 300 K. Koraa u3 Ganyona Obuio B3SITO HEKOTOPOE KOJIMYECTBO ra3a, AaBJIeHUE B Oa-
JoHe noHu3uiock 10 P2 = 400 klla, a Temneparypa ycrtanoBunace 7> = 260 K. Onpenenuts maccy
Maproxa, B3SITOro U3 OayioHa.

224. MomnsipHasi BHyTpeHHss1 dHeprusi Um HEKOTOpOTo JBYXaTOMHOTO ra3a paBHa 6,02 kJ[K/MOIb.
OnpenenuTth CPpeIHIO KHHETUYECKYIO SHEPTUIO <&, > BPAILlATEIbHOTO JBMKEHUS OJHON MOJIEKYJIbI
9TOro rasa. I'a3 cunTats HaeaaTbHBIM.

234. B cocyne BMECTHMOCTBIO V= 6 J1 HaXOIWTCS NPH HOPMAIBHBIX YCIOBHSIX JIBYXaTOMHBIA Ta3.
Omnpenenutsb TernoeMKocTh Cy 3TOro ra3a npu MOCTOSSHHOM o0BbeMeE.

244. Tlpu HOpMaJIBHBIX YCIOBUSX JJIMHA CBOOOAHOTO Mpobdera < £ > MOJIEKYJIbI BOJIOPOAa paBHA
0,160 mxm. Onpeienuth AraMeTp d MOJIEKY/IBI BOJOPOIA.

254. Kucnopon maccoit m = 200 r 3aaumaet oobeM Vi = 100 1 1 HaXOIUTCS MO JaBJICHUEM p1 =
200 kITa. [Ipu HarpeBaHWM Ta3 pacHIMPHIICS MPU MOCTOSHHOM AaBjieHUU 10 oovema Vo = 300 1, a
3aTeM ero JaBieHue Bo3pocio 10 p3 = 500 klla mpu Hem3ameHnHoM oObeMe. HailTu n3smeHeHue BHyT-
penneii sHeprun AU raza, COBEpIICHHYIO Ta3oM paboTy A u Temiory Q, nepenannyto razy. [loctpo-
uTh TpadukK mporecca.

264. T'a3, coepmaronuii mukia Kapro, otnan remmonpueMHuky temioty Q.= 14 k. Onpenenutsb
Temmneparypy 71 TeINIOOTAAaTYUKA, €CIIU MPU TeMIiepaType Teronpuemauka 7> = 280 K pabora nuk-
ma A =6 kJx.

274. OnpeieuTh TaBJICHHE p BHYTPH BO3IYIIHOTO My3bIpbka quaMeTpoM d = 4 MM, HaXOISIIIETroCcs B
BOJIE Y caMOi ee moBepxHOCTH. CuuTaTh aTMOC(HEpHOE IaBICHINE HOPMAJbHBIM.

Kontponbsnas padota Nel.
Bapwuanrt 5.

105. Benocuneauct exan U3 OJHOT0O IMyHKTa B Apyroi. IlepByto TpeTh MyTH OH Ipoexai co CKopo-
cThi0 01 = 18 kM/4. Jlanee MOJOBUHY OCTaBIIETOCsS BPEMEHH OH €Xall CO CKOPOCThIO v2 = 22 KM/,
MOCJIE Yero JJO KOHEYHOTO IyHKTa OH ILIeJI MEMIKOM CO CKOPOCTBIO 03 = 5 KM/4. OnpenenuTs cpea-
HIOIO CKOPOCTD (0)BEJIOCUTIETUCTA.

115. Konbskobexkell, cTosi Ha KOHbKax Ha JIby, OpocaeTkaMeHb Maccoil M= 2,5 KT MOoJI yIJIoM a =
30° x ropu30oHTYCO cKkopocThio v = 10 M/c. KakoBa OyzaeT HauanbHas CKOPOCTh VoJIBUKEHUSI KOHBKO-
6ex11a, eciim Macca ero me= 60 kr? [lepemerieHneM KOHbKOOEXKIIa BO BpeMsi Opocka mpeHeOpeyb.
125. Onpenenuts KI1J[ #Heynpyroro ynapa 6oiika maccoit mi= 0,5 T, magaroomero Ha cBaio Maccoii
mz = 120 kr. [Tosnie3HON cUMTaATHh SHEPTHUIO, 3aTPAaYCHHYIO Ha BOMBaHUE CBaM.

135. Kakyro Hy»HO COBEpIIUTH paboTy A, 4ToOBI NpyX)HHY kKecTKocThio k= 800 H/M, cxatyro Ha x =
6 cM, JTIOMIOJIHUTEIBHO CKaTh HA A x = 8 cm?

145. CrepxeHb BpalaeTcs BOKPYr OCH, IPOXO/ISIICH yepe3 ero cepeinHy, COrjlacHO ypaBHEHUIO ¢ =
At+Bt3, rie 4 =2 pan/c,B = 0,2 pan/c®. Onpenenuts Bpalaroluii MOMeHT M, aeiicTByromuii Ha
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CTep>KeHb depe3 BpeMs t = 2 ¢ mociie Havaia BpamleHus, €Cii MOMEHT MHEPIUU CTEepKHS J =
0,048 xr- M°.

155. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JACPKHUT B PYKE 3a OCh BEIIOCHUIIEJHOE KOJIeCco, Bpa-
mjaromieecss BOKPYT CBOCH OCH C YIJIOBOM CKOpOCThIO @1 = 25 pan/c. Och Koyeca
pacroyio’keHa BEPTUKAIBHO U COBIAAAET C O0Cblo ckaMbu JKykoBCckoTo. C KakOW CKOPOCTBIO M2
CTaHET BpallaThCsl CKaMbs, €CIIU MOBEPHYTh KOJECO BOKPYT TOPU3OHTAIILHON OCH Ha yroi o = 90°?
MoOMEHT MHEpPIUH YeI0BeKa U CKaMbH J paBeH 2,5 KT - M2, MOMEHT uHepiuu kojeca Jo = 0,5 kr -
M2,

165. Ilo xpyroBoii opOuTe BOKpYr 3emin oOpaimaercs cryTHuk ¢ nepuogom 7' = 90 mun. Onpene-
JUTH BBICOTY CITyTHUKA. Y CKOpEHHE CBOOOJHOTO majieHus Jy MOBEPXHOCTH 3eMiid U ee pamuyc R
CUUTATh U3BECTHBIMHU.

175. Onpenenuts nepuo 7' MPOCTHIX TAPMOHUYECKUX KoJieOaHui nucka paauycom R = 40 cm okono
TOPU30HTAILHOM OCH, poXoJsilel yepe3 oOpa3yroulyo I1CKa.

Kontponbnas pabora Ne 2.
Bapuanr 5.

205. Onpenenutb Maccy M,0THOW MOJIEKYIBI YTIIEKHUCIIOTO ra3a.

215. JIBa cocyna 0JIMHAKOBOTO 00BeMa coJiepKaT Kuciaopoa. B oqHoM cocyne paBiienue p1 = 2 Mlla
u temneparypa 71 = 800 K, B apyrom p2 = 2,5 Mlla, 7> = 200 K. Cocyasl coeauHunu TpyOkoi u
OXJIAJINIT HAXOJAIENUCs B HUX KUCIopo Ao TemmepaTypbl 1 =200 K. Onpenenuts yCTaHOBUBILIEECS
B COCyJax JAaBIJIEHUE p.

225. OnpenenuTh CPETHIOI KHHETHUSCKYIO SHEPTHIO (6) OJHOW MOJIEKYIbI BojsiHOTO mapa 7' = 500
K.

235. OnpenenuTh OTHOCUTENBHYIO MOJIEKYIIPHYIO Maccy My M MOJISIpHYIO Maccy M Tasa, eciiu pas-
HOCTb €T0 yJIeNbHBIX TEIJI0EMKOCTeH ¢, - cv = 2,08 k/[x/(kxr K).

245. KakoBa cpemnsisi apudMeTrdeckass CKOPOCTb (0) MOJIEKYII KUCIOPOAa TIPU HOPMAJIbHBIX yYCIOBH-
ax. Ecnu m3BecTHO, 4TO cpenHsisl IMHaA CBOOOAHOTO mpolera «£» MOJEKYJIbl KUCIOPOJA MPU ATHX
ycnoBusix papHa 100 um?

255. O6BeM BoIopoa IPH U30TEPMHUIECKOM pactiupenuu npu Temmneparype 7 = 300 K yBenuuuics
B N = 3 pa3a. Onpenenuts paboTy 4, COBEPLIEHHYIO ra3oM, U TemioTy Q, MOJy4eHHYIO MPU ITOM.
Macca meoaopoaa pasua 200 r.

265. a3, sBnssich paboduM BEIIECTBOM B Iukie KapHo, moaydmt oT TeIIooTAaTYnKa TerioTy Q1 =
4,38 k]I u coBeput padoty 4 = 2,4 xJ[x. Onpenenutpb TeMrepaTypy TEIUIOOTIATINKA, €CITH TEM-
neparypa Teronpuemauka 7>=273 K.

275. TIpocTpaHCTBO MEXAYy ABYMsI CTCKISIHHBIMU MAapaJICIbHBIMU IJIACTHHKAMH C IUIOMIAAbIO TO-
BepxHocTH S = 100 cM? Kaxas, pacloI0KEeHHBIMH Ha paccTosHuu £ = 20 MKM JIpYr OT Apyra, 3a-
MOJIHEHO BOJOW. Ompenenuts cuily F, mpuKUMaromyro MIaCTUHKH ApYyr K Apyry. CuuTaTh MEHHCK
BOTHYTBIM C AHaMeTpoM 0, paBHBIM PACCTOSIHHIO MEXKY IJIACTHHKAMHU.

Kontponpsnas padota Nel.
Bapwuanr 6.

106. Teno OporieHo noa yriaoM o = 30° K TOpU30HTY co cKopocThio vo= 30 M/c. KakoBsl OyayT HOp-
MaJIbHOE€ a, U TAaHT€HLMAILHOE a;yCKOpEHUs Teja uepe3 Bpemsit = 1 ¢ mocie Havana ABYOKCHUS ?
116. Ha nomiy cTOUT TenexKa B BUJE JUIMHHON JOCKH, CHAaOXEHHOM JerkuMu kojiecamu. Ha ogHOM
KOHIIE JJOCKH CTOUT 4esnoBek. Macca ero mi1 = 60 kr, macca qocku My= 20 kr. C KaKoi CKOpPOCThHIO
(oTHOCUTENBHO TOJIa) OyJeT JABUTaThCS TENEKKa, €CIU YeJOBEK MOMIEeT BI0OJIb HEE CO CKOPO-
CThIO (OTHOCUTENBHO AOCKH) v = 1 M/c? Maccoii koliec U TpeHUEM MpeHeOpeYb.

126. Ilap maccoif mi1= 4 Kr ABUXKETCS CO CKOPOCTBIO 1= 5 M/C U CTaJKUBAETCA C IIAPOM MAacCou
M2= 6 KT, KOTOPBIH JIBUKETCS EMy HaBCTPEUY CO CKOPOCTBIO v2= 2 M/c. OnpeaenuTb CKOPOCTH U1H
U2 LIapoB mocie yaapa. Yap CUuTaTh aOCOIIOTHO YIPYTUM, IPSIMBIM, LIEHT paJIbHBIM.
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136. Ecnu Ha BepXHUIl KOHEL BEPTUKAIBHO PACHOIOKEHHON CIMPAIbHON MPYKHHBI TIOJIOKHUTh I'PY3,
TO IpYXHHA coxkMeTcst Ha A¢ = 3 MM. Ha CKOJIBKO COXMET IPYKUHY TOT K€ I'py3, YIaBLIUI Ha KO-
HEIl IPYXXHUHBI ¢ BBICOTHI h= 8 cM?

146. Ilo TOopuU30HTATIBHOM MIOCKOCTH KAaTUTCS IHCK CO CKOPOCThIO v= 8 M/c. Omnpenenuts K03ppu-
[IUEHT COIMPOTUBIEHUS, €CIH AHMCK, OyIydu NpEeJOCTABICHHBIM CaMOMY ce0e, OCTaHOBHIICH,
ponas myTh S= 18 M.

156. OmHopoaHbIi crepkeHb JmuHON € = 1,0 M MOXeT cBOOOIHO BpamaThCs BOKPYT TOPU30HTAIb-
HOM OCH, MPOXOJALIeH Yepe3 OJUH U3 ero KOHLOB. B apyroil koHew abcoyilOTHO HEYNPYro yaapser
myJist Maccod M = 7 1, jeTsmas NepueHANuKyIIpHO CTEePKHIO U ero ocu. Ompeaenuts maccy M
CTEpXHS, €CIIU B pe3yJIbTaTe MOMaJaHus MMYJIU OH OTKJIOHHUTCS Ha yroa a = 60°. [IpuHATH cKo-
pocTh miynu v = 360 M/c.

166. Ha xkakoM pacCTOSIHUHM OT IEHTpa 3eMJIM HAXOJWUTCS TOUYKA, B KOTOPOW HANPSHKEHHOCTH CyM-
MapHOTO I'paBUTAIMOHHOTO NoJis 3emun U Jlynbl paBHa Hynt0? [IpunsaTh, uto Macca 3emiu B 81 pa3
Oombiie Maccsl JIyHBI M YTO paccTostHME OT LeHTpa 3eMiM 10 ueHTpa JIyHel paBHo 60 paaunycam
3emiu.

176. Omnpenenuts nepuoa T xojneOaHU MAaTEMaTHYECKOTO MAasTHUKA, €CIIA €T0 MOAYJb MaKCHMallb-
HOTO nepeMenieHus Ar= 18 cM 1 MakcuMalibHasi CKOPOCTh Umax= 16 cm/c.

KonTponsHas padoTa Ne 2.
Bapwuasr 6.

206. OnpenenuTh KOHIIEHTPAIMION MOJIEKYJT HAXOISIIErocst B cocyae BMecTUMocThio V = 271. KoJn-
YECTBO BENIECTBA v KHCIOpoAa paBHO 0,2 MOJIb.

216. BeIyucnuTh TIIOTHOCTH p a30Ta, HAXOSIIErocs 1o naBieHueM p = 2MIla u umeromero remre-
parypy 7= 400 K.

226. OnpenenuTh CPEIHIO KBAJAPATUYHYIO CKOPOCTh (Uxg) MOJICKYJIBI Ta3a, 3aKJIIOUYEHHOTO B COCY/I
BMecTUMOCTBIO V = 2 11 o naBnenuem p = 200 klla. Maccarazam=0,3 1.

236. Onpenenuth MOJISIPHBIE TEMJIOEMKOCTH Ta3a, €CIM €ro yaelbHbIe TeroeMKocTr ¢y = 10,4 xJx/
(xr'K) u cp= 14,6 xJx/(xr-K).

246. Kucnopoxa Haxoautcs noa aapinerrem P = 133 ulla npu temneparype 7 = 200 K. Berauciuts
CpelHee YUCIO (Z) CTOJIKHOBEHHUH MOJIEKYIIbI KUCIOPO/a MPHU 3TUX YCIOBUSIX 3a Bpemsi = 1 c.

256. Azot maccoit m= 0,1 kr 6buT H3006apHO Harpet oT Temmepatypsl 71 = 200 K mo Temneparypsl 7>
=400 K. Onpenenuts paboTy 4, COBEPIICHHYIO ra30M, MOJTYYeHHYIO UM TetioTy Q u usmenenue AU
BHYTpPEHHEH 3HEepruu azoTa.

266. I'a3, coBepmaromuii nuki KapHo, otnan teruionpueMHuKy 67% TerioThl, MOJIYYeHHON OT Ten-
nootaaryuka. OnpenenauTs TeMrnepatypy 7> TeIIONpUEeMHUKA, €CIM TeMIlepaTypa TeIIo0TAaTYHuKa
71 =430 K.

276. T'uieprH NOJHSJICS B KalmWUIAPHON TpyOke auamerpom kanana d = 1 mm Ha BeicoTy h = 20
MM. OnpenenuTh MOBEPXHOCTHOE HATSKEHHUE ¢ TuiepuHa. CYUTaTh CMayMBaHUE MTOJIHBIM.

KontponbHas padora Nel.
Bapuanr 7.

107. MatepuanbHasi TOUKa JABHKETCS MO OKPYKHOCTU C IMOCTOSHHOW YIJIIOBOH CKOPOCTBhIO ® = /6
pan/c. Bo ckonbko pa3 myTh As, NIpOWIeHHBIN TOUKOM 3a Bpems t=4 c, OyzneT 60sble MOy ee Ie-
pemeienus Ae? IIpuHiITh, 4UTO B MOMEHT Hayaja OTCYeTa BPEMEHM PaAuyC-BEKTOp I, 3aJaroluii
MOJIOKEHHE TOYKU Ha OKPY)KHOCTH, OTHOCUTENIEHO UCXOHOTO TOJIOKEHUS OBl IOBEPHYT HA YroJl (o
= n/3pan.

117. Cuapsa, nereBmuii co ckopoctbio v = 400 m/c, B BepXHeil Touke TPaeKTOPUU pa3opBajcs
Ha J1Ba OCKOJIKa. MEHBIIMI OCKOJIOK, Macca KoToporo cocrasiser 40% oT Macchl cHapsaa, Io-
JeTesn B MPOTUBOIOJIOKHOM HAIMpaBIEHUHU CO CKOpocThioUr = 150 m/c. OnpeaenuTs cKopocTh Uz
0O0JIBILIETO OCKOJIKA.
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127. U3 cTBONa aBTOMATUYECKOTO MUCTOJIETa BhUIETENA My Maccoid M= 10 r co ckopocthio = 300
Mm/c. 3aTtBop mucTojera Mmaccoim, = 200 r npmKUMaeTcs K CTBOJIY MPYKHUHOM, )KECTKOCTh KOTOPO# K
= 25 xH/m. Ha kakoe paccTostHue OTOMIET 3aTBOP mocie BeicTpena? CuuTarh, 4TO MUCTONET KECTKO
3aKpEIUIEH.

137. VI3 npy>XHHHOTO MUCTOJIETA C MPYXHUHO# kecTkocThio K = 150 H/M Obu1 mpou3BesieH BbICTpE
nynei maccoit m = 8 r. OnpenenuTb CKOPOCTh v MYJIU IPU BbUIETE €€ U3 MUCTOJIETa, €CIIU MPYXKUHA
Obu1a cxkata Ha Ax= 4 cm.

147. Onpenenuts MOMEHT CHIIBI M, KOTOPBI HEOOXOIMMO MPUIIOKHUTH K OJIOKY, BpPAIIAIOIIEMYCs C
gacToToit N = 12 ¢}, 4T06BI OH OCTaHOBMIICA B TeueHHe BpeMerH A= § c. Jlnamerp 6moka D = 30 cwm.
Maccy 6510ka M = 6 KT CYUTATh PABHOMEPHO paclpeIe]ICHHON 10 000.Ty.

157. Ha xpato minaTgopMbl B BUJIE AUCKA, BPAIIAIOLIEIHCS 0 UHEPLIUU BOKPYT BEPTHUKAIbHOU OCH C
yacToToi M= 8 mMuH™, cTouT yenosek maccoit My = 70 kr. Korja uenosek mepemien B IEHTp MiaT-
(OpMBI, OHa cTaa Bpamarhes ¢ 4actoToii Nz 10 mun™. Onpenenuts Maccy M2 miatGopMel. MoMeHT
MHEPLMH YeJIOBEKa PacCUUThIBaTh, KK JIJIs1 MATEpUAIbHON TOUKH.

167. CnytHuk oOpariaercsi BOKpYr 3eMii 0 KpyroBoi opoute Ha Beicote h= 520 kM. Onpeaenutsb
nepuoJ] 00paleHus CIIyTHUKA. Y CKOpeHHe CBOOOIHOTO MaJeHNs J y MOBEPXHOCTH 3€MJIU U €€ pajiu-
yc R cunTath n3BeCTHBIMHU.

177. MatepuanbHasi TOYKa COBEPIIAET MPOCThIE TAPMOHUYECKUE KOJIeOaHUs TaK, YTO B HAYAJIbHBII
MOMEHT BpeMeHHu cmelieHueXo = 4 cM, a ckopocth vo= 10 cm/c. Onpenenuts amruutyny 4 u
HavyanbpHYI0 Qa3y ¢o KojebaHui, ecnu ux nepuoa 7' =2 c.

Kontpospras padota Ne 2.
Bapuant 7.

207. OnpenenuTh KOJWYECTBO BEIIECTBA V BOJAOPOJIA 3aMOJHAIONIETO cocyn oobemom V= 3 11, ecnu
KOHIIEHTPAIHs MOJIEKYI ra3a B cocyze nN=2-10%8 a3,
217. OnpenenuTb OTHOCUTEIIBHYIO MOJICKYISIPHYIO Maccy My rasa, ecnu npu temriepatype 7 = 154 K
¥ naBienunu p = 2,8 MIla oH UMeeT MIOTHOCTh P= 6,1 Kr/M°.
227. Bogopona Haxomutcs mipu Temneparype 7 = 300 K. Halitu cpenHiOl0 KHHETHYECKYIO SHEPTHIO
(Egp» BPAILLATEIIBHOTO JIBUKEHHS OJTHOM MOJIEKYJIbI, @ TAKKE CyMMapHYyI0 KHHETHYECKYIO SHEPTUI0 Ex
BCEX MOJIEKYJI 3TOTO ra3a; KoJm4ecTBo Bojopoaa v= 0,5 MoJib.
237. Haiitu ynenbHbIe cvi cp 1 MOJIsipHBIE Cy 1 Cp TEIIJIOEMKOCTH a30Ta M TeJIusl.
247. Ilpu xaKoM JaBJIEHUU p CPeIHss JUIMHA cBOOOIHOTO mpobera «£» MOJeKysl a3oTa paBHa 1 M, ec-
v Temnepatypa raza t = 10° C?
257. Bo cKoJIbKO pa3 yBeIUYUTCSI 00bEM BOJOPO/Ia, COACPKAIINUN KOJTHUECTBO BEIIECTBA v=0,4
MOJIb TPH U30TEPMUYECKOM PACHIMPEHUH, €CITU IPU ITOM a3 MoJydyuT KoinuecTBo Tertotel Q= 800
JIx? Temneparypa Bogopona 7' =300 K.
267. Bo cKkoJIbKO pa3 yBelnHUUTCS KOA((UIIMEHT MoJIe3HOTO JIeHcTBUS # nukia KapHo npu mosbiie-
HUM TeMIiepaTypsl Temnooraatynka ot 1= 380 K no 7/ = 560 K? Temneparypa TernnonpueMHUKa
T>=280 K.
277. B Boay omyllieHa Ha OYE€Hb MaIyIO NIyOMHY CTEKJISIHHAsI TPYOKa ¢ quamerpom KaHaia d = 1 M.
Omnpenenuts Maccy M BObI, BOLIEIIEH B TPYOKY.

Bapwuanr 8.

108. MartepuanbHas TOUKa JABMIKETCS B INIOCKOCTU Xy COTTIACHO ypaBHeHUaM x = A1 + Bit + Cit’u y
= Az + Bot + Caot?, rue B1 = 7 m/c, C1 = -2 m/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOZYIH CKOPOCTH
Y YCKOPEHUS TOYKH B MOMEHT BpeMeHu t =5 c.

118. Ie omuHakoBbie JoaKkKu Maccamu M= 200 Kr kaxkaas (BMecTe ¢ YeJIOBEKOM M I'py3aMH, HaXo-
JSIIMMHECS B JIOJIKAX) JBIKYTCS MapaIebHBIMU KypcaMH HaBCTpedy APYT APYTY C OJWHAKOBBIMH
ckopoctsamu v = 1 m/c. Korza oku mopaBHSITUCH, TO ¢ TIEPBOM JIOJAKH HA BTOPYIO U CO BTOPOH Ha
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MEPBYIO0 OJIHOBPEMEHHO IepedpachiBatOT rpy3bl maccamumy = 200 kr. Onpenenutb CKOpocTu Ui U
U2JI0I0K TIOCIIe TiepedpachIBaHUs TPY30B.

128. Illap maccoit My = 5 KT IBHXKETCSI CO CKOPOCTHIO 01 = | M/C M CTAJIKMBAETCS C MOKOSIIMMCSI II1a-
pom Maccoit Mz = 2 kr. Onpenenuts cKOpocTy Ui U U MApoB Mocie yaapa. Yaap c4uTaTh abCcooT-
HO YIIPYTUM, TIPSIMBIM, IICHTPATbHBIM.

138. HanereB Ha npyxuHHBIH Oydep, BaroH maccoid m = 16 T, quraBmmiicsi co ckopocteio v = 0,6
M/C, OCTAaHOBHJICS, CKaB MpYyXuHy Ha Af = 8 cm. Haiitu o01yto sxectkocThK npyxun 0ydepa.

148. brok, mmeromuii hopMy aucka maccoid m = 0,4 kr, BparmaeTcs 1moJ1 JSHCTBUEM CHJIbI HATSDKCHUS
HUTH, K KOHIIaM KOTOPO} noJBeeHs! rpy3bl Maccamu My = 0,3 xr u Mz = 0,7 xr. OnpenenuTs cuibl
HaTshKeHUS 71 1 T2 HATH TI0 00€ CTOPOHBI OJIOKA.

158. Ha kparo HenoBmKHOU ckamMbu JKykoBckoro muamerpom D = 0,8 M 1 Mmaccoit My = 6 Kr CTOUT
yenoBek Maccoil M= 60 kr. C Kakoi yrJIOBOM CKOPOCTHIO (» HAYHET BpaIIaThCsl CKaMbsl, €CJIA YeJIO-
BEK MOWMaeT JICTAMN Ha Hero Msad Maccoid M = 0,5 kr? Tpaektopus Msi4a TOPU30HTAIBHA U MTPOXO-
it Ha paccrossHuul = 0,4 M oT ocu ckambu. CKopocTh Msida v = 5 m/c.

168. OnpenenuTs TMHEHHYIO U YTJIOBYIO CKOPOCTH CITyTHUKA 3eMIIH, 0OpaIaroIerocs mo Kpyropou
opboute Ha BbicoTe h = 1000 kM. YckopeHue CBOOOJHOTO MajeHUs (J y TIOBEPXHOCTH 3eMJIH U €€ pa-
ayc RcuntaTh H3BECTHBIMH.

178. CxmagpiBatoTcsi 1Ba KOJeOaHHS OJUHAKOBOTO HANPABJICHUS W OJUHAKOBOTO MEPHOJNA: X1 =
Asinoit u x2 = Azsinwa(t + 1), Tne A1 = A2 =3 cM, w1 = w2 = nc’t, 7= 0,5 c. OnpesenuTh aMIIUTY-
ny A u HayanbHyl0 a3y @ope3ynapTupytoniero kosnebanus. Hamucate ero ypaBhenue. Iloctpouts
BEKTOPHYIO HarpaMmmy it MoMeHTa Bpemennt = 0.

KonTtponbnas pabora Ne 2.
Bapuanr 8.

208. B 6ammone BMecTuMOCThIO V= 3 11 comepkutcst kuciaopoa maccoim = 10 r. Onpenenuts KOH-
LEHTPALIUI0 NMOJIEKYI ra3a.

218. Haiitu mutotHOCTH P a3ota nipu temneparype 7 =400 K u naBnenun p = 2 MIIa.

228. Ilpu xakoii TemnepaType cpeaHsisi KHHETUYEeCKasi SHEPTUs (gn) MMOCTYNATEILHOTO JBUKEHHS MO-
NeKynsl raza paBHa 4,14 - 102! Ix?

238. BBIunCINTh y/enbHbIE TEMIOEMKOCTH T'a3a, 3Has, 4To ero MojsapHas mMacc M =4 - 10 kr/momnb
u otHoIeHue temnoemkocteit C,/Cy = 1,67.

248. B cocyne BMecTUMOCThIO V = 5 11 HaxoauTcs BoAopox Maccoit M= 0,5 r. OmnpenenuTts CpeaHior
JUITMHY cBOOOAHOTO mpodera «£» MOJIEeKyIbl BOJOPOa B 3TOM COCY/IE.

258. Kaxkas paborta 4 coBepiaeTcs Mpu U30TEPMHUUECKOM pacIIMpPEHUH BOJOPOAAa Maccol M= 5 r,
B3siToro npu temreparype 7 = 290 K, ecnu o0bem raza ypenuuuBaeTcs B Tpu paza?

268. UneanpHas TeroBas MainHa padoTaer no nukiny Kapuo. Temneparypa terminootaarynka 71 =
500 K, remniepatypa temonpuemuuka 72 = 250 K. Onpenenuts Tepmuuecku KIIJI # nukna, a Takxke
paboty A1 pabodero BemecTBa Mpu K30TEPMUUECKOM PACIIUPEHHUHU, €CIH MPU U30TEPMUUYECKOM CKa-
THH coBepiteHa padota A>= 70 Jx.

278. Ha ckonbKko JaBjieHHE P BO3[yXa BHYTPU MBUIBHOTO MY3bIpsl 0OJIbIIIE HOPMaJIbHOTO aTMochep-
HOTO JIaBJICHUS Po, €CIIHM AUAMETp MMy3bIpst 0= 5 Mmm?

KonTtponpHast padota Nel.
Bapmuant 9.

109. Io xparo paBHOMEPHO BpaIIAIOIIEHCs C YIIIOBOW CKOPOCThIO @ = 1 paj/c miatdopmbl UIET ye-
JoBeK 1 00xoauT ruiatdopmy 3a Bpems t = 9,9 c. KakoBo Hanbosblee yckopeHue o ABMKEHHS Yello-
Beka oTHocuTenbHO 3emnu? [Ipunare paauyc miardgopmel R =2 m.

119. Ha ckonbpKO mepeMecTUTCs OTHOCUTEIBHO Oepera yoaka uymHou £ = 3,5 M u Maccoit my = 200
KT, €CJIM CTOSIIMM Ha KopMe 4eloBeK mMaccoil Mz = 80 kr mepemecTuTcs Ha HOC JOAKU? CUUTaATh
JIOJIKY PAcIOJIOKEHHON MepIeHIUKYIISIpHO Oepery.
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129. U3 opynusi, HE UMEIOIIETO MPOTHBOOTKATHOTO YCTPOWCTBA, MPOU3BOAMIIACH CTPENh0a B TOPH-
30HTAJILHOM HampasieHud. Korga opyaue ObU1o HETOABIKHO 3aKPEIIICHO, CHAPSA BBIJIETEN CO CKO-
pocteio v1 = 600 M/c, a KOT/Ia OPYIUIO Jalld BOZMOXKHOCTh CBOOOJHO OTKATHIBATHCS HA3al, CHapSI
BBUIETEI CO CKOPOCThIO 02 = 580 M/c. C KaKoi CKOPOCTBIO OTKATHIIOCh IPU 3TOM Opyaue?

139. llens mnuHOM £ = 2 M JIEKHUT Ha CTOJIE, OJHUM KOHIIOM CBHcas co croja. Eciu njiuHa cBelnBa-
IoIIeiica 4acTH MpeBBIMAET /3f, TO IEeMb COCKANB3BIBAET CO CTONA. ONpeNennuTh CKOPOCTh D IEMH B
MOMEHT €€ OTPhIBA OT CTOJIA.

149. K kparo croJia mpuKperieH 0ok, Uepe3 OJIOK IMepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHLIaM KOTOPOM MpUKpEIuIeHbl Ipy3bl. OQUH Ipy3 JIBUXKETCS M0 MOBEPXHOCTH CTOJIA, a JAPYrou -
BJI0JIb BepTHKaIH BHU3. Onpenenuts KodpduiueHT frpeHust Mex 1y MoBEpXHOCTSMH Tpy3a U CTOJa,
€CITM MacChl KaXKIOTO Tpy3a M Macca OJI0Ka OAMHAKOBBI M TPY3bI JABHXKYTCS C YCKOpeHHEM a= 5,6
M/c?. TIpockanb3pIBaHEEM HUTH TI0 OJIOKY M CHIION TpeHHMs, AeicTByIomell Ha 610K, TIpeHe6peys.

159. T'opuzonTaneHas miardgopma Maccoid My = 150 kr Bpamaercs BOKpYr BEPTHKAIBHOW OCH, TIPO-
XojsMIeH yepe3 HeHTp MIaThopMbl, ¢ yacToToit N= 8 Munl. Uenosek Maccoif My = 70 Kr CTOUT TIpH
3TOM Ha Kparo miaatgopmbsl. C Kakol yrioBOW CKOpPOCTBIO (» HAYHET BpalllaThes Iiatgopma, eciu
YeJI0oBEK NeperieT oT Kpas miardopmsl K ee HeHTpy? CuutaTh miaThopMy KpyriibIM, OJHOPOIHBIM
JIMCKOM, a YEJIOBEKAa — MaTePUaAIbHON TOUKOM.

169. KakoBa macca 3emiti, e€Clii H3BECTHO, 4TO JIyHa B TeueHHUe roja coBepiraer 13 oOpamieHui Bo-
Kpyr 3eMiu u paccTostHue oT 3emmu 10 Jlyns pasuo 3,84 - 108 M?

179. Ha rmaskoM ropu30oHTaIBHOM CTOJIE JISKUT map maccoit M = 200 T, mpUKpeIUIeHHBIH K TOpH-
30HTAJIBHO PACIOJI0KEHHOM JIETKOW MPYXHHE C KecTKocThio k= 500 H/M. B map momamaer mysist
Mmaccoit m = 10 r, netrsmas co ckopocthio v= 300 m/c, u 3acTpeBaeT B HeM. [IpeHeOperas nepemerte-
HUEM IIapa BO BpeMs y/iapa U COMpPOTHUBIIEHUEM BO3]lyXa, ONPEAETUTh aMIUIUTyny A u nepuon 1 Ko-
nebaHuy mapa.

Kontposbhas padota Ne 2.
BapuanT 9.

209. OnpenenuTh OTHOCUTENBHYIO MOJIEKYIIIPHYIO Maccy My: 1) Bombl; 2) yrileKUCIOro rasa; 3) mo-
BapeHHOU COJIH.

219. B cocyne BmectumocTtbio V = 40 1 Haxoautcs kuciopon mpu temneparype 7 = 300 K. Koraa
4acTh ra3a M3pacxo/I0BaJiv, JIaBlicHHE B OayuioHe moHu3uiochk Ha Ap = 100 kIla. Onpenenuts Maccy
Mu3pacxol0BaHHOTO Kuciopoaa. [Iporecc cuutaTh H30TEPMUUECKHUM.

229. B a3ore B3BelIEHBI MellbYaillline MbUIMHKH, KOTOPbIE IBMXKYTCS TaK, Kak eciid Obl OHM ObUIN
OuYeHb KPYITHBIMH MoJeKynaMH. Macca Kaxnoit meUmmHKH paBHa 6 - 10710 1. a3 HaxoauTcs mpu TeM-
neparype 7 =400 K. Onpenenuts cpeHue KBaJIpaTUIHbIE CKOPOCTH (Vye), @ TAKKE CPEAHUE KUHETH-
YEeCKHE SHEPTUU (&n) TIOCTYNATENLHOTO ABMXKEHUS MOJIEKYIIbI a30Ta U MBITUHKY.

239. TpexaroMublii ra3 no aapienueM p = 240 xIla u Temnepatype t = 20° C 3anumaer 06nem V =
10 1. Onpenenutsb TEI0eMKOCTh C, 3TOTO ra3a MpU MOCTOSIHHOM JIaBJICHHUH.

249. Cpenusisi ;JyinHa cBOOOJHOTO mpodera «£» MOJIEKYIbl BOJAOPOa MPU HEKOTOPBIX YCIOBUSIX PaBHA
2 mM. HaliTi IIOTHOCTE p  BOAOPOJA MPU ITUX YCIOBUSIX.

259. Kakast 1075 w1 KOIH4YECTBa TEIUIOTH Q, MOJBOAMMOTO K UICabHOMY JIBYXaTOMHOMY Tra3y MpH
n300apHOM TpoIiecce, pacxoayercs Ha yBenudenne AU BHyTpeHHEH SHepTruM raza u Kakast 10Ji @2 —
Ha paboty 4 pacmmpenus? PaccMoTpeTs Tpu ciyyasi, eciu ra3: 1) oqHOaTOMHBIN; 2) IBYXaTOMHBI;
3) TpexaTOMHBIH.

269. TI'a3, coBepmaromuit 1ukn Kapao, nomyqaer teroty Q1= 84 x/[x. Onpenenuts paboty 4 rasa,
eclu Temneparypa 71 TeII00TAaTYMKA B TPU pa3a BBIIIE TEMIIEpaTyphl 72 TEIUIONPUEMHUKA.

279. Bo3nymiHbld my3bIpek auaMeTpoM 0= 2,2 MKM HaxXOJMTCS B BOJIC Y CaMOW €€ MOBEPXHOCTH.
Onpenenuts MIOTHOCTH p BO3JyXa B MYy3BIPbKE, €CIIM BO3AYX HaJ MOBEPXHOCTHIO BOJBI HAXOJIUTCS
MIPU HOPMAJIbHBIX YCIOBHSIX.

3 cemectp
KonTponbnas padota Ne 3.
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Bapuanrt 0.

310. Paccrosiaue d mexay aBymsi ToueuHbIMU 3apsimamu Q1 = 2 uKn u Q2 = 4 nKn paBHOG60 cm.
Omnpenenuth TOUKY, B KOTOPYIO HYXXHO MOMECTUTHh TpeTHid 3apsa Qs Tak, yToObI cCUCTEMa 3apsijioB
Haxoawiack B paBHOBecuH. Omnpenenuts 3apsa Qs U ero 3Hak. YCTOWYMBOE WM HEYCTOHYMBOE Oy-
JIET paBHOBecHUe?

320. JIBe TpeTu TOHKOTO KOJbIa paanycoM R = /(0 cm HeCyT paBHOMEPHO pacIpelesieHHbIN C JIu-
HEHOH MmoTHOCTRIO T = 0,2 MxKn/m 3apsn. OnpeaenuTs HaNpsHKEHHOCTh E AIIEKTPUYECKOTO TOJI,
C03/1aBa€MOT0 PaCHpeCICHHBIM 3apsSA0M B Touke O, COBIAIAIONICH C IIEHTPOM KOJIBIIA.

330. Ha nByx KoakcHambHBIX OCCKOHEUHBIX IHJIUHIpAX pamuycamMu R u 2R paBHOMEpHO pacmpeje-
JIEHBI 3apsi/ibl C MOBEPXHOCTHBIMU IJIOTHOCTAMHU o1 U o2(puc. 1). Tpedyercs: 1) ncnonbzys reopemy
Ocrparpanckoro-I'aycca: HailTH 3aBUCHUMOCTD £ (I) HaPSHYKEHHOCTH AJICKTPUYECKOTO TIOJIS OT pac-
crostaust s tpex oonacrteit: |, Il u lll. [Ipunsate o1 = -0, 02 = 40. 2) BBIUNCIUTD HANPSHKEHHOCTH E
B TOYKE, YAAIEHHON OT OCH LIWJIMHJPOB HA PACCTOSHUE I, U yKa3aTh HalpasieHue Bekropa E. Ilpu-
Hatho = 30 uKn/m?, r = 4 R; 3) moctpouts rpadux E (r).

340. ToHkas kBaJpaTHas pamMKa PaBHOMEPHO 3apshKeHa ¢ JIMHEHHOW TUTOTHOCTHIO 3apsima 7 = 200
nKn/m. OnpenenuTs MOTEHINAT ¢ TIOJIS B TOUYKE IEePEeCeUeHUs TuaroHaei.

350. DNeKTpOH MBMKETCS BAOJb CHIIOBOW JJMHUU OAHOPOJIHOTO JIEKTPHUUECKOTO MOJIsL. B HekoTopoit
TOYKE IMOJISI ¢ MOTeHIHaIoM @1 = /(0 B 31eKTpoH uMen ckopocts Vi = 6 Mwm/c. OnpenenuTs NOTEH-
Ul @2 TOYKH TIOJISL, OIS 0 KOTOPOH AIIEKTPOH MOTEPSET IMOJOBHHY CBOEH CKOPOCTH.

360. [Tnockmii KOHAEHCATOP ¢ TUIOMIAIBI0 TuTacTHH S = 200 em? Kakas 3apspKeHa JI0 Pa3HOCTH I10-
ternuanioB U = 2 kB. Paccrosinune mexay riactudamu d = 2 cu. Jludnekrpuk — crekiio. OnpenenuTsb
srepruto W moJsist KOHJeHCaTOpa U TUIOTHOCTh SHEPTUH @ TIOJIS.

370. DJIC 6arapeu e= 12 B. Ilpu cune Toka | = 4 A KIIJ] 6atapen # = 0,6. Onpenenuth BHyTpEeHHEE
conpoTtuBieHue R; 6atapen.

380. Cuiia ToKa B LENH U3MEHSAETCS CO BpeMeHeM 110 3akony | = loe™. OnpenenuTs KOJMYECTBO TETI-
JIOTBI, KOTOPOE BBIEIUTCS B MPOBOAHUKE conpoTHBieHueM R = 20 Om 3a Bpems, B Te€4€HUE KOTOPO-
'O TOK YMEHBIIHTCA B € pa3. KosddurmenT o npuaaTs paBHeM 2 - 107%¢™,
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puc. 1

Kountponsnas pabota No 4.
Bapuanr 0.

410. beckoHEYHO JUIMHHBIA MPOBOA ¢ TOKOM |= 50 A M30THYT Tak, Kak 3TO MOKa3aHO Ha pHC. 2.
OmnpenenuTh MarHUTHYIO MHAYKIHIO B B TOUke A, jexalieil Ha OuccekTpuce MpsiMoro yriia Ha pac-
crostaun d = 10 cM OT ero BepIIHHBI.

420. I'lo xkpyroBomy BUTKY paguycoMm R =5 cm Teuet Tok | = 20 A. Butok pacrnosio’xeH B 0HOpPO/I-
HOM MarHutHoM moine (B = 40 mTn) Tak, 4T0o HOpMaib K IUIOCKOCTH KOHTYpa COCTaBIISET YToOJ
3 =716 c Bekropom B. Onpeenuth usMeHeHue A/ MOTEHINATBHON SHEPIHH KOHTYpA MPH €ro Io-
BOPOTE Ha YToJl ¢= 7/2 B HaNPABJICHUH YBEIMYEHHS yria % .

430. Io Toukomy crepxxuio AnuHo# £ = 40 cM paBHOMepHO pacmpeneneH 3apsan Q = 60 u Ki. Crep-
’KeHb BPAIAETCs ¢ YacToTol N= 12 ¢ oTHOCHTENbHO OCH, NepIEeHMKYISAPHON CTEPHKHIO U TIPOXO-
JSIIel Yepe3 CTepKeHb Ha paccTOsiHUU a = {/3 oT 0JHOrO U3 ero KOHIoB. OnpeaenuTh MarHUTHBIHA
MOMEHT pm, 00YCIIOBJICHHBIH BpalleHUEM CTEPIKHS
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440. Yon, nonas B marautHoe nosie (B = 0,01 m Tin), cTan aBurarbes mo okpykHOCTH. ONpeaenuThb
KMHETHYeCKYI0 3Hepruto 7 (B 5B) MoHa, eciii MarHUTHBI MOMEHT pm DKBHUBAJIEHTHOI'O KPYTOBOTO
Toka paseH 1,6 - 1014 A-m2,

450. B ckpelieHHbIe MO/ MPSMBIM YTII0M OAHOPOHbIe MarHuTHOe (H = 1 MA/M u anektpuyeckoe (E
= 50 kB/m) nmosnst Beten noH. IIpu kakoii ckopocTu V noHa (110 MOAYIIIO M HApPaBJICHUIO) OH OyaeT
JIBUTAThCSI B CKPELIEHHBIX MOJISIX TPSIMOJIUHENHO?

460. OnpenenuTh MarHUTHBIN MOTOK @, MPOHU3BIBAIOIIUN COJCHOU, eciu amuHa £ = 50 cM u Mar-
HUTHBIA MOMEHT pm= 0,4 BO.

470. Koub1io U3 MeIHOTO MpoBoAa Maccoit M = 10 r mOMEmeHo B 0THOPOJHOE MarHUTHOE TOJIe

(B =0,5 Ta) Tak, 4To MIOCKOCTh KOJIBLIA COCTABIISACT Yrod £ = 60° ¢ TMHUAMU MarHUTHOW UHITYKIIUH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMUIET MO KOJIBILY, €CIIM CHATH MAarHUTHOE TIOJIE.

480. HcToyHMK TOKa 3aMKHYJIM Ha KaTymKy comportuBieHneM R = 20 Om. Yepes Bpems t = 0,1 ¢
toka | B Kkarymke gocturna 0,95 npenenbHoro 3HaueHus. OrnpenenauTb UHAYKTUBHOCTH L KaTymi-
KH.

puc.2

Kontpospras padota Ne 3
Bapuanrt 1.

301. Toueunsie 3apsaabl Q1 = 20 mx Kn,Q2 = -10 mx Kn Haxoasatcs Ha pacctostHun d = 5 cm Apyr oT
npyra. OnpeaenuTs HanpsHKEHHOCTH TOJIS B TOUKE, YAaJeHHON Ha 1 = 3 ¢m OT MepBOro M Ha I, = 4
cm OT BTOpOro 3apsiga. OnpenenuTs Takke crily F, IeMCTBYIONIYIO B 3TOM TOUKE Ha TOUCYHBIN 3apsi
Q =1 mk K.

311. Tonkuii crepkeHb IMHOU £ = 2() cm HECET paBHOMEPHO pactipeaeseHHbii 3apsan ¢ = 0,1 mxKa.
Onpenenuth HANPSKEHHOCTh £ AJIEKTPUYECKOTrO IMOJIs, CO3/1aBaeMOro paclpe/ieieHHbIM 3apsIoM B
TOYKE A, JIe’Kalel Ha OCH CTEPKHS Ha PacCTOAHMU o = 2() cm OT €ro KOHUA.

321. Ha nByx KOHIIEHTpHUYECKUX cdepax paauycoM R n 2RpaBHOMEpHO pacmpeneneHbl 3apsibl C Mo-
BEPXHOCTHBIMHU ILUIOTHOCTAMH 01 U g2 (puc. 3). TpeOyercs: 1) ucnonb3ys Teopemy OcTporpanckoro-
l"aycca, HaiiTi 3aBHUCHUMOCTG E(T) HampsHKEHHOCTH AJIEKTPUYECKOTO TOJIL OT PACCTOSHUS JJS Tpex
obmnacreii: |, Il u lll. [Ipunsate o1 = 40, 62 = 0; 2) BBIYUCIUTD HANIPSDKEHHOCTH E B TOUKE, yIaleHHON
OT 1IEHTpa Ha paccTosHUE I, ¥ yKa3aTh HanpasieHue Bekropa E. puuats o = 30 uKn/m?, r = 1,5 R;
3) noctpouts rpaduk Ey.

331. JIpa Toueunsix 3apsiaa Q1 = 6 nKn u Q2 = 3 nKn Haxoasrcs Ha paccrosauu d = 60 cu apyr ot
npyra. Kakyio paboTy HE0OXOQMMO COBEPUIUTH BHEIIHUM CHJIAM, YTOObI YMEHBIIUTH PAcCTOSHUE
MeXy 3apsiiaMu BIBOE?

341. ITeimmaKa Maccoit M = 200 mke, Hecywas Ha cebe 3apsan Q = 40 nKn, Bnetena B 3J€KTpUUECKOE
0JIe B HaMpaBleHUH CHIIOBBIX JHHHMA. [locie mpoxoxaenus pazHoctu noteHmanoB U = 200 B nbi-
JTUHKa UMena cKopocTh v = 10 m/c. OnpenenuTb CKOPOCTh 0o MBUTUHKU J0 TOTO, KaK OHa BJIeTENa B
noJe.

351. Konnencatopsl eMKkocThio C1 = 5 mk®@ u C2 = 10 mx® 3apspxensl 1o Hanpspkenuit Ur = 60 B u
Uz = 100 B cootBercTBeHHO. OmpeenuTh HApsbKEHNE Ha 00KIIaKaX KOHACHCATOPOB MOCIE UX CO-
€IMHEHUs 0OKIIaIKaMu, UMEIOIIMMHU OTHOMMEHHBIE 3apSJIbI.

361. Karymika u ammepMeTp COEAMHEHBI MOCIEA0BATeIbHO U MOJKIIOYEHBI K MCTOYHUKY TOoKa. K
KJIEMMaM KaTYIIKH TPUCOSANHEH BOJBTMETP C COMPOTUBIEHUEM I' = 4 kOm. AMIIEpMETP MOKa3bIBa-
et cuiry Toka | = 0,3 A, Bonsr™etp Hanpsbkenust U = /20 B. Onpenenuts conpoTtuBieHne R karym-
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ku. OnpeaenuTb OTHOCUTENbHYIO IOTPEIIHOCTD &, KOTOpask OyAeT AOMmyIIeHa MpH U3MEPEHHUN COTIPO-
THUBJICHUS, €CIIM IPEeHEOpeyb CHIION TOKa, TEKYILETO Yepe3 BOJIBTMETP.

371. 3a Bpems t = 20 ¢ npu paBHOMEPHO BO3paCTaBIIEH CHIIE TOKA OT HYJS 10 HEKOTOPOTO MaKCH-
MyMa B NPOBOJHHUKE compoTuBieHHEeM R = 5 Owm BbIEIMIOCH KOJIMYECTBO TEIUIOTHIQ = 4 x/[orc.
OmnpenenuTh CKOPOCTh HAPACTAHUS CHIIBI TOKA, €CIIM COTIPOTUBIICHUE MPOBOAHUKA R = 5 Owm.

111

\v

Puc.3

Kontponsnas pabora Ne 4.

Bapuasnr 1.
401. BeckoHeuHO JTUHHBIA TTPoBOJ ¢ TokoM | = 100 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
Onpenenute MarauTHyto HHAYKIUIO B B Touke O. Paguyc nyru R =10 cm.
411. Tlo mBYM mapauIeIBHBIM MTPOBOJAM JUTMHOW £ = 3 M KaKIblid TEKyT oauHaKoBbie Toku | = 500

A. Paccrosuue d mexxay mpoBogamu paBao 10 cm. Onpenenuts cuiny F B3auMoIeiCTBHS MPOBOIOB.
421. Tlo ToHKOMY KOJBITy pagnycoM R = 10 cM paBHOMEpHO pacmpeesieH 3apsl ¢ JUHEHHOH TIOT-
HocThiO T = 50 HKi/M. Koo Bpamaercss OTHOCUTENBHO OCH, IEPIICHAUKYIIPHOUN TIIOCKOCTH KOJIb-
11a ¥ IpOXOJsAIIeH Yepe3 ero HeHTp, ¢ yacTtoto N = 10 ct Onpenenuth MarHUTHBIL MOMEHT Pm,
00yCIIOBJICHHBIH BpaleHUEM KOJIbIIa.

431. JIBa noHa pa3HbIX Macc C OJMHAKOBBIMH 3apsiaMH BJIETEIN B OJHOPOJHOE MarHUTHOE MOJIE,
CTaJIM JABUTATHCS IO OKPYXHOCTH paauycamMu R1 = 3 cm u R2 = 1,73 cm. OnpenenuTs OTHOIICHHUE
Macc MOHOB, €CJIM OHU MPOILIN OJIMHAKOBYIO YCKOPSIIOIIYIO Pa3HOCTb MTOTEHIIMAJIOB.

441. TIpoToH BieTen B ckperienHsie o yriom o = 120° marautHOe (B = 50 M Tx) U anexTpuyeckoe
(E = 20 xB/m) nons. OnpenenuTs ycKopeHne al mpoToHa, ecau ero ckopocts V ([v| =4 - 10° m/c)
neprneHauKyisipHa BekropaM E u B.

451. Tlnockuii KOHTYp TIomaab0 S = 20 CM? HAXOHUTCS B 0JHOpOTHOM MarHuTHOM Mosie (B = 0,03
Tin). Onpeaenuts MarHUTHBINA MOTOK D, MPOHU3BIBAIOIIUN KOHTYp, €CIU IIOCKOCTh €r0 COCTAaBIISET
yroa ¢ = 60° ¢ HanpaBJIeHUEM JIMHUA UHTYKIUH.

461. B omHOpOAHOM MarHUTHOM moje (B = 0,1 Tn) paBHOMepHO ¢ yacToToif N = 5 ¢ Bpamaercs
cTepxeHb AnuHou £ = 50 ¢M Tak, YTO IUVIOCKOCTh €ro BpallleHUs NEepIeHINKYAsSIpHA JTUHUSAM HaIps-
KEHHOCTH, a OCh BpAIlleHUsI TPOXOJUT Yepe3 OJIMH U3 ero KOHIOB. OnpeaenuTh HHIYIUPYEMYIO Ha
KOHIIaX CTEP>KHA Pa3HOCTh MoTeHnuaios U.

471. ConeHonn ceuenreM S = 10 cm? comepxkutr N = 10° BUTKOB. [Ipu cune Toka | =5 A Maraur-
Hasi MHAYKUUA B nons BHYTpH coseHouaa paBHa 0,05 Tin. Onpenenuts HHAYKTUBHOCTH L coneHoupa.

1 Vckopenne @ onpesiensercss B MOMEHT BXOXK/IEHHS 3aPsHKEHHON 9aCTHIBI B 0OIACTh IPOCTPAHCTRA, T/IE JTOKATU30BAHA OJTHOPOIIHBIE
MarHuTHOE U 3IEKTPUYECKOE MOJS.
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Puc.4.

Kontponbnas pabora Ne 3.
Bapuanrt 2.

302. Tpu oxuHAaKOBBIX ToUeHHBIX 3apsaa Q1 = Q2 = Q3 = 2 nKxn HaxosITCA B BEpIIMHAX PAaBHOCTO-
POHHETO TPEYroJIbHUKA CO CTopoHamu o = 10 cm. OnipenenuTh MOy b U HalpaBJieHUe CUiibl F, new-
CTBYIOIIEH Ha OJTMH U3 3apsJI0B CO CTOPOHBI JIBYX JPYTHX.

312. Tlo TOHKOMY TOJIYKOJIbITY paauyca R = /(0 cm paBHOMEPHO pacmpeesieH 3apsia ¢ JTMHCHHON
MJIOTHOCTBIO T = [ mxKn/m. Onpenenuts HaNpsHKEHHOCTh £ AIEKTPUYECKOTO TMOJIs, CO3/1aBa€MOT0
pacripeielleHHBIM 3apsiioM B Touke (), COBMAIAIONIEH C IIEHTPOM KOJIBIIA.

322. Ha nByx KOHIIeHTpHUYeCKUX chepax paarmycoM R n 2RpaBHOMEpPHO pacrpeesieHbl 3apspl ¢ To-
BEPXHOCTHBIMH TJIOTHOCTSIMU g1 B 02 (puc. 5). Tpedyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
laycca, HaliTH 3aBHCHMOCTh E(T) HaNPsSHKCHHOCTH DJIEKTPUYECKOTO TIOJIS OT PACCTOSHUS JUIS TPEX
obnacreii: |, Il u l1l. Ilpunsars 61 = o, 62 =- ¢; 2) BBIYMCIUTH HANPSXKEHHOCTh £ B TOUKE, yIaJIeHHON
OT IIEHTpa Ha PAcCTOSHUE I, U yKa3aTh HanpasieHue Bektopa E. [Tpunsate o = 0,1 nKn/m? r = 3 R; 3)
OCTPOUTh rpaduk E.

332. DIEKTpUYECKOe TMOJIe CO3/IaHO 3apsKEHHBIM MPOBOISIIUM IIIApOM, MOTeHIan ¢ kotoporo 300
B. Onpenenuth paboTy cui mojst mo nepeMemniennto 3apsana Q = 0,2 uxkKn u3 Touku 1 B TOUKy 2
(puc. 6).

342. DnekTpoH, obmagaBIIuil KWHETHYEeCKoU dHepruer T = /() 5B, BieTea B OJHOPOJTHOE dJICKTPUIEC-
CKOE TIOJie B HaIPaBJICHUU CWIIOBBIX JNUHUM mois. Kakoit ckopocThio Oyner oOmagaTh 3JEKTPOH,
MIPOW/IS B ATOM I0JI€ pa3HOCTh nmoTeHmanos U = 8§ B?

352. Kongaencarop emkocTthto C1 = 10 mx® 3apsbxeH a0 Hanpspkenus U =10 B. Onpenenuts 3apsia
Ha 00KJIaJKax 3TOro KOHAEHCATopa Mocie TOTro, Kak napajuiebHO eMy ObLI MOJKIIOUEH JIPYroi, He-
3apsKEHHBIA, KOHACHCATOP eMKOCThI0 C2 = 20 MK D.

362. DJIC Gartapen ¢= 80 B, BHyTpeHHee compotuBieHne R; = 5 Om. BHemHss nens notpediser
MoImHOCcTh P = 100 Bm. Onpenenuts cuiy Toka | B ienu, Hanpsbkenune U, o1 KOTOPhIM HAXOAUTCS
BHEIIHSS 1IeTIb, U €€ COMpoTHBiIeHHE R.

372. Cuia ToKa B MPOBOIHUKE M3MEHSETCS CO BpeMeHeM 1o 3akony | = l,e™, ruelo =20 4, a = 10%¢
!, Onpenenuts KoNMYECTBO TEMIOTHI, BHIIEIUBIIEECS B IPOBOIHHKE 3a Bpems t = 1072c.
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Puc.5 Puc.6

KonTtponbsHnas padota Ne 4.
Bapuanrt 2.

402. MaruuTHbI# MOMEHT Pm TOHKOTO MPOBOJIAIIETO KOIbIA Pm = 5 A - M2, OnpeieuTh MaTHUTHYIO
UHAYKLKIO B B Touke A, Haxo/s1elcs Ha OCH KOJbla ¥ YAaJCHHOW OT TOYEK KOJIblla HAa PACCTOSHUE
r =20 cwm (puc. 7).
412. Tlo TpeM mapasuielIbHbIM MPSIMBIM TIPOBOIaM, HAXOSIIMMCS Ha OJTMHAKOBOM paccTosiHuu d = 20
CM JIpyT OT JApyra, TeKyT oauHakosble Toku | =400 A. B 1Byx npoBojax HamnpaBieHUs TOKOB COBIIa-
JaroT. BbIYMcauTh Ui KaXJ0ro U3 MPOBOJOB OTHOILEHUE CUJIbI, NEHCTBYIOLIEH HAa HEro, K €ro
JUIVHE.
422. luck paguycoM R = 8 cM HeceT paBHOMEPHO pacIpeIeeHHbIN 1o moBepxHocTH 3apsn (o = 100
uKn/m?). OnpenenuTs MarHUTHBIA MOMEHT Pm, OOYCIOBIEHHBIH BpalieHHeM IUCKA, OTHOCHUTETBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero HEHTP U MEPHECHAUKYIIPHON IUIOCKOCTH JIMCKAa. YTJIOBas CKOPOCTH
BpaleHus aqucka o = 60 pan/c.
432. OmHO3apsIHBIA MOH HATPHS MIPOIIEIT YCKOPSIIONIYIO pa3HOCTh noteHmanoB U = 1kB u BreTen
MEPIEeHIUKYIAPHO JUHUSAM MarHUTHOW MHAYKIUHU B ogHOpojHoe nojie (B = 0,5 Tn). Onpenenutsb
OTHOCHTEIIbHYIO aTOMHYIO Maccy A MOHA, €CJIM OH OTHCaJI OKPY>KHOCTB paaunycom R = 4,37 cm.
442. VoH, mpoias yCKOPSIOUIYI0 pa3HOCTh noTeHnuaioB U = 645 B, BieTen B CKpemieHHBIE MO
MpsIMBIM yIJIOM OAHOpoaHble MarHuTHOe (B = 1,5 M Tn) wu anextpuueckoe (E = 200 B/m) nons.
OnpenenuTh OTHOIIEHUE 3apsia HOHA K €r0 Macce, €M MOH B ATHX IMOJISAX JIBUXKETCS MPSMOJIUHE-
HO.
452. MarautHbIi MoTOK @  CKBO3b cedeHue cojieHonaa paBeH 50 MkBO6. JlnwHa conmeHonma £ = 50
cM. HaifTu MarHUTHBIN MOMEHT pm COJICHOUA, €CIIM €T0 BUTKH IJIOTHO MPHJIETatoT APYT K IPYTY.
462. B omHOPOIHOM MarHMTHOM ToJie ¢ uHaykiuen B = 0,5 Tn Bpamiaercsi ¢ 4acToTou n =
10 ¢t crepxens mmHOM £ = 20 cM. Ochb BpalleHHUs NapanneabHa JUHUAM WHIYKIUH W TIPOXOIHT
yepe3 OJIMH U3 KOHLIOB CTEPXKHS MEPHEeHIUKYIApHO ero ocu. OmnpeaenuTh pa3HOCTh MOTEHIIMANIOB
Una KOHIIaX CTEePIKHSI.
472. Ha xaptonHnbIit kapkac anuHoit £ = 0,8 M u muamerpom D =4 ¢cM HaMOTaH B OJIUH CJIOW MPOBOJI
muamerpom d = 0,25 MM Tak, YTO BHWTKM IUIOTHO MPHWIEralOT Ipyr K APYry.  BbIUUCIHTH
MHIYKTUBHOCTH L MOJy4MBIIETroCs COJICHOUIA.

Puc. 7
KonTponbHas padota Ne 3.
Bapwuanr 3.

303. [IBa moyoxKHUTEeIbHBIX TOUeUHbIX 3apsiaa Q u 9Q 3akperiensl Ha paccrostaun d = 100 cm apyr
ot npyra. OnpenenuTb, B KaKOW TOUKe Ha MPSAMOM, MPOXOAIel yepe3 3apsabl, CleayeT NOMECTHTh
TPeTUil 3aps]l Tak, 4TOObl OH HAXOJHJICS B PaBHOBECHM. YKazaTh, KaKOM 3HAK JOJDKEH MUMETh 3TOT
3apsii JUIs TOro, 4TOObI paBHOBECHE OBLJIO YCTOWYHMBBIM, €CIHM MEPEMEIICHUs 3apsiioB BO3MOXKHBI
TOJIBKO BJIOJIb MPSIMOM, IPOXOIAIIEH uepe3 3aKperieHHbIE 3apsi/Ibl.

313. ToHkoe KOJIBIIO HeceT pacnpezaeneHHbli 3apsan Q = 0,2 mxKn. OnpenenuTs HaIPsXKEHHOCTh E
AIIEKTPUYECKOTO TO0JIs, CO3[aBaéMOr0 pAacHpeAeiICHHBIM 3apsAoM B TOUYKE A, paBHOYIAJCHHON OT
BCEX TOYEK KOJIbIla Ha paccTosiHuu I' = 20 cm. Paguyc kombia R = 10 cm.
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323. Ha n1ByX KOHIIEHTpHUECKUX cepax paanycoM R u 2RpaBHOMEpPHO pacrpeiesieHbl 3apsbl ¢ Ho-
BEPXHOCTHBIMH ILIOTHOCTSMH 01 U 02 (puc. 8). Tpedyercs: 1) ucmonb3ys Teopemy OcTporpaiackoro-
l'aycca, HaiiTH 3aBUCUMOCTD E(T) HalpsHKEHHOCTH AJIEKTPUYECKOTO I0JIA OT PAcCTOSIHUA IS TpeX
obnacreii: |, Il u lll. 1) mpunste 01 = - 40, 02 = 0. 2) BBIYUCIUTH HANPSHKCHHOCTHh £ B TOYKE, y/a-
JIEHHOM OT IIEHTpa Ha PacCTOsHUe I, U yKas3aTh Hanpabienue Bektopa E. [Ipunaree = 50 nKn/m?, r =
1,5 R; 3) moctpouts rpaduk E(.

333. Dnekrpudeckoe mose cozaano 3apsaamu Q1 = 2 uxKn u Q2 = -2 mxKn, HaXoaAIUMUCS Ha pac-
crosiiuu d = 10 cm apyr ot apyra. OnpeaeauTs paboTy CHIT IMOJIs, COBEPIIACMYIO MPH ITEPEMEIICHUN
3apsiga Q = 0,5 mxKn w3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHomieHue ckopocreid vonoB Cu™ u K, mpouieammx o MHAKOBYIO Pa3sHOCTh MOTEHIU-
aJIoB.

353. Konaencaropsl emkocTssMu C1 = 2 ux®@, C2 = 5 mx®@ u C3 = 10 mx® coenuHEHBI TIOCTIEI0BA-
TEJIBHO U HaxoAaTcd noj HanpsbkeHnneM U = 850 B. OnpenenuTs HallpsbKEHUE U 3apsii Ha KaXa0M U3
KOHJICHCATOPOB.

363. Ot Garapen, DJIC xotopoii ¢ = 600 B, Tpebyercs niepenarb YHEPruio Ha paccrosaue £ = [ km.
[ToTpebnsemas MomHOCTh P = 5 kBm. HaliTu MUHUMaIbHBIE IOTEPU MOIIHOCTH B CETH, €CIIU JHa-
METP MEHBIX MOJIBOSIIUX MPoBoIoB d = 0,5 cm.

373. Cuna Toka B MpoBOHUKE corpoTuBieHneM R = /0 Owm 3a Bpems t = 50 ¢ paBHOMEpHO HapacTa-
er ot l1 = 5 A4 nolo = 10 A. OnpenenuTs KOJIMYECTBO TEIUIOTH Q, BBIIEIHMBIIEECS 32 3TO BPEMs B

ITPOBOJIHUKE.

KontpospHas padota Ne 4.
Bapuant 3.

403. Ilo 1ByM CKpEIIeHHBIM MO MPSMbIM YTJIOM O€CKOHEYHO JUIMHHBIM MPOBOJOM TeKYyT Toku | u 21
(I1=100 A). Onpenenuth MarHuTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

413. KBagpaTHas NpoBOJIOYHAs paMKa paclojio)keHa B OJHOM MJIOCKOCTU C AJIMHHBIM MPSIMBIM IPO-
BOJIOM TaK, YTO JIBE €€ CTOPOHBI MapajiesbHbl IpoBoay. [1o pamke ¥ MpoBOAY TEKYT OJMHAKOBBIE
toku | =200 A. Onpenenuts cuity F, neiicTByronyto Ha pamMKy, eciin Oimkaiiiasi K IpoBOgy CTOPO-
Ha paMKHU HaXOJUTCS OT HETO Ha PacCTOSHUM, PABHOM €€ JUIMHE.

423. Crepxenb anuHoM £ = 20 cM 3apspkeH paBHOMEPHO pacIipeliefIeHHBIM 3apsoM ¢ JIMHEHHOM
mwiotHOCThIO T = 0,2 MKKy/M. CTepikeHb Bpamaercs ¢ yactotoit N = 10 ¢ oTHOCHTENBHO OCH, TIEp-
NEHUKYISPHON CTepXKHIO U NpoXoJsiiel uepe3 ero KoHel. OnpeaeauTb MarHUTHBIM MOMEHT pPm,
00yCIIOBJICHHBIH BpallleHUEM CTEPKHS.

433. DaeKTpoH mpoles ycKopsouyo pasHocTs noteHuanos U = 800 B u, BiuereB B oiHOpoHOE
MarHutHoe noje B =47 m Tn, cran aBurarscs o BUHTOBOH JMHMM ¢ marom h = 6 cm. Onpeaenuts
panuyc R BUHTOBOM JTMHHUU.

443. Anpa-uacTuiia BieTeNa B CKpEIIeHHbIe O MpsIMbIM yriioM marHutHoe (B = 5 mTn) u anek-
tpudeckoe (E = 30 kB/m) nons. Onpenenuts yckopeHue a- anb(a-uacTUIlbl, ecliu €& ckopocTs V (| V |
=2 - 10° m/c) nepnenukynsapHa BekropaMm B u E, mpuuem cuibl, JeHCTBYIONINE CO CTOPOHbI ITHX
1oJiei, IPOTUBOHAINPABJIECHBI.
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453. B cpenneit yactu cosieHOUIa, coaepkamiero N = 8 BUTKOB/CM, IOMEIIEH KPYroBO# BUTOK Aua-
metpom d = 4 cMm. [1n0cKOCTh BUTKA pacnojioxkena moj yriom ¢ = 60° k ocu cosnenona. Onpeje-
JUTh MATHUTHBINA TOTOK D, MPOHU3BIBAIOIINI BUTOK, €CIIH 10 0OMOTKE coJieHou1a TedeT Tok | =1 A.
463. B mpoBOJIOYHOE KOJIBLIO, NMPHCOCIUHEHHOE K OaNTUCTUYECKOMY TallbBAHOMETPY, BCTABHIU
npsiMoit marHut. [Ipu sToM mo nenu mpomen 3apsaa Q = 50 mxKi. Onpenenuts u3MEeHEHUEe MarHHUT-
Horo notoka A®d wyepes KOJIBIO, €CITM CONPOTUBIICHHE 1IeTH raasBanoMerpa R =10 Om.

473. Karymika, HAMOTaHHAsi HA MarHUTHBINA HWIMHAPUYECKUH Kapkac, umeer N = 250 BUTKOB U HH-
OyKTUBHOCTB L1 = 36 MI'H. UTOOBI yBeTHUNTh MHIYKTUBHOCTH KaTymku 10 Lz = 100 MI'H, 0OMOTKY
KaTyIIKA CHSUTM ¥ 3aMEHHUII OOMOTKON M3 00Jiee TOHKOM MPOBOJIOKU C TAKUM PacyeToM, YTOOBI JIJTH-
Ha KaTyLIKU ocTajlach npexHeil. CKOJIbKO BUTKOB 0Ka3aJ0Ch B KaTYILKE M1OCJE MEPEMOTKU?

L o
z!]] z

-
-

Puc.10

Kontponsnas pabora 3.
Bapuasnr 4.

304. JIBa oquHAKOBO 3apsHKEHHBIX IIapUKa MOJBEIICHBl B OJHONW TOYKE Ha HUTAX OJAMHAKOBOM JJIH-
Hbl. [Ipu 3TOM HUTH pasonunck Ha yrou a. lllapuku norpyxatot B Macio. KakoBa mIoTHOCTh p Mac-
J1a, €CIIM yroJl pacXx0KJAEeHUs HUTEH MpU MOTPYKEHUU B Macjio ocTaercs HensMeHHbIM? IlnoTHOCTh
Marepuaa ImapukoB po = 1,5 - 1 0 ke/m®, JTUDJICKTpUYECKasi MPOHUIIAEMOCTh Macha & = 2,2.

314. Tpets TOHKOTO KOJIbIIA paauyca R = 10 cm Hecet pacnpeneneHubiit 3apsg Q = 50 uKn. Ormpe-
JIeNIUTh HAMPSHKEHHOCTh £ 3IIEKTPUYECKOro MOJIsl, CO3aBaeMOr0 paclpe/IeIeHHbIM 3apsI0M B TOUKE
O, coBMaarouIe ¢ IEHTPOM KOJIbIIA.

324. Ha nByX KOHIIEHTpUYECKUX cdepax paauycoM R n 2RpaBHOMEpHO pacmpeneneHbl 3aps/ibl C To-
BEPXHOCTHBIMH IUIOTHOCTAMU o1 ¥ 02 (puc. 11). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
lNaycca, HaiiTu 3aBUCHUMOCTh E(T) HalpsHKEHHOCTH AJIEKTPUYECKOTO TMOJIE OT PacCTOSHUS IS Tpex
oo6macreii: |, Il u lll. IlpuasaTeor = - 20, 02 = 0 2) BBIYUCIUTH HANPSHKEHHOCTh £ B TOYKE, YIaJICH-
HOM OT LIEHTpa Ha paccTosHUE I, ¥ yKa3aTh Hanpapjienue Bektopa E. [lpunsarse = 0,1 mxKn/m?, r =
3R; 3) moctpouts rpaduk Ep.

334. JIBe mapanienbHble 3apsKEHHbIE MJI0CKOCTH, TOBEPXHOCTHBIE IJIOTHOCTH 3apsijia KOTOPBIX g1 =
2 mxKn/m® v 02 = - 0,8 mxKn/m?, HaxomsTes Ha paccrosiauu d = 0,6 cm apyr ot apyra. OnpenenuThb
pa3HocTh noTeHuanoB U MeXy MIOCKOCTIMHU.

344. Dnextpon c sHeprueit T = 400 3B (B OECKOHEYHOCTH) IBUKETCS BJIOJIb CHJIOBOM JIMHHUH IO
HaNpaBJICHUIO K MMOBEPXHOCTH METAJUINYECKOH 3apsikeHHOM chepbl paanycom R = 10 cm. Onpene-
JUTh MMHUMAJIbHOE PACCTOSHUE ¢, HA KOTOPOE MPUOIU3UTCS AJIEKTPOH K MOBEPXHOCTH cepsl, eciin
3apsagee Q = - 10 nKn.

354. J1Ba xonaeHncatopa eMKoCTsIMH C1 = 2 Mx®@ u C2 = 5 mx®@ 3apsHKeHbl 10 HaNpsHKEHUH U=
100 B n Uz = 150 B cootBeTcTBeHHO. OIpeenuTh HaNpsHKeHHE Ha O0KIaKax KOH/IEHCATOPOB I0-
Clle MX COEAMHEHUS 00KJIaKaM1, UMEIOIIMMH pa3HOUMEHHbIE 3apsibl.

364. I1pu BHemHeM conpoTtuBieHnu R1 = 8 Om cuna toka B uenu |1 = 0,8 4, npu conpoTuBieHnH R
=15 Om cuna toxa l2 = 0,5 A. Onpenenuts cuity Toka l.; KopoTKoro 3ambikanus ucrounuka S(C.
374. B npoBoHuKe 3a Bpemsi t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUM CHIIbI ToKa OT l1 = 1 A o |2 =
2 A BBIIENUIOCH KOJIMYECTBO TerIoThl Q = 5 x/[orc. Halitu conpotusienue R mpoBoHuKa.
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Puc. 11

KonTponsHas padota Ne 4.
Bapuanr 4.

404. Tlo 6eckOHEYHO UTMHHOMY IPOBOJY, H30THYTOMY TakK, KaK 3TO MOKa3aHO Ha puc. 12, Te4eT ToK
| =200 A. OnpenenuTts MarHuTHy0 UHAYKIMIO B B Touke O. Paguyc nyru R =10 cm.

414. KopoTkas KaTylIka IIOMabio onepedHoro ceuenns S = 250 cm?, conepsxamas N = 500 But-
KOB TIPOBOJIA, IO KOTOpOMY TedeT ToK | = 5 A, momelieHa B OTHOPOJTHOE MarHUTHOE TMOJiEe Hamps-
xeHHocThio H = 1000 A/m. Haiftu: 1) MarHuTHBI MOMEHT pPm KaTYILIKH; 2) BpallalolUui MOMEHT M,
NeHCTBYIONMI Ha KAaTYIIKY, €CITM 0Ch KaTYIIKU cocTaBiseT yroa ¢ = 30° ¢ IMHIAMH oL,

424, TIpoToH ABUKETCS MO OKPYKHOCTH pagmycoM R = 0,5 cM ¢ muHeiHO# ckopocTsio v = 108 m/c.
OrnpenenuTh MAarHUTHBI MOMEHT Pm, CO3/IaBAEMbIN DKBHBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-gactria mpoinia yCKOPSIONyo pa3Hocth noteHnuamoB U = 300 B u, monas B oJ1HO-
POJIHOE MarHWTHOE TI0JIe, CTajla JBUTaThCS 10 BUHTOBOW JUHHUK paanycoM R =1 cm u mrarom h =4
cM. OrnpeaennTe MarHUTHYIO MHAYKIUIO B moJs.

444, DnexTpoH, MPOUJI YCKOPSIONIYIO pa3HOCTh nmoteHnuanoB U = 1,2 kB, momnan B CKperieHHbIC
MO/ MPSIMBIM YIJIOM OJIHOPOJHBIE MAarHUTHOE U 3JIeKTpuyeckoe mnojs. OnpenenuTb HaNpsHKEHHOCTD
E snexkrpuueckoro noJss, ecivi MarHuTHas MHAyKusa B mons paBua 6 mTo.

454, Ha nauHHBIA KapTOHHBIN Kapkac quametpoMm d = 0,2 MMm. OmnpenenuTs MarHUTHBIA TOTOK D,
CO3/I1aBaeMbIii TAKMM COJICHOHIOM TipH cuie Toka | =0,5 A.

464. ToHKWH METHBIN MPOBOJ MacCOd M = 5 T' COTHYT B BUJE KBaJpaTa, U KOHIIbl €0 3aMKHYTHI.
KBagpar nmomerieH B oiHopogHOe MarauTHoe moste (B = 0,2 Ti) Tak, 4To ero IjIoCKOCTh MepIeHIU-
KyJsgpHa JTUHUSIM 1101, OnpeaenuTs 3apsia Q , KOTOpBIid MOTeueT Mo MPOBOJHUKY, €CIIH KBaJpar, Mo-
TSHYB 32 IPOTUBOTMOJIOKHbIE BEPILUHBI, BEITSHYTh B JIUHUIO.

474. aaykTuBHOCTH L cojleHonIa, HAMOTAHHOTO B OJIMH CJIOM Ha HEMarHWTHBIN Kapkac, paBHa 0,5
MI'H. [lnuna € conenonma pasHa 0,6 M, muamerp D =2 cm. OmnpenenuTh OTHOIICHHE N YKCIIa BUT-
KOB COJICHOM/IA K €ro JJIUHE.

KonTponbHas padota Ne 3.
Bapuanr 5.

305. Yetsipe oaunakoBbix 3apsaa Q1 = Q2 = Qz = Qs = 40 xHn 3aKkperuieHsl B BEpIIMHAX KBajApaTa
co cTopoHo#t oo = 10 cm. Halitu cuny F, neiicTByIOIIyIO Ha OJJMH U3 3TUX 3apSAI0B CO CTOPOHBI TPEX
OCTaJbHBIX.

315. beckoHeYHbIN TOHKUU CTEP)KEHb, OTPAaHUYCHHBIN C OJHOW CTOPOHBI, HECET PaBHOMEPHO pac-
NpeleNeHHbIN 3apsi ¢ JUHEeHHOW mioTHOCThIO T = 0,5 mxKn/m. OnpenenuTh HanpsHKeHHOCTh F
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AIIEKTPUYECKOTO TIOJISA, CO3/aBaEMOTr0 paCIpENeIeHHBIM 3apsAloM B Touke A, Jexamed Ha ocu
CTEpPXHS Ha pacCTOsHUU o = 2() cm OT €ro Havaa.

325. Ha 1Byx 0€CKOHEUHBIX MapaJIeNbHBIX IUIOCKOCTSX PaBHOMEPHO pacIpenesieHbl 3apsiibl C I0-
BEPXHOCTHBIMH TUIOTHOCTSIMHU 01 1 02 (puc. 13). TpeOyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
lNaycca v mpuHIUIT CYNEPIIO3UIIMU AIIEKTPUUECKHUX TMOJIEH, HATH BhIpakeHUe FE(X) HaNPsSHKEHHOCTH
anekTpudeckoro mois B Tpex obmactax: |, I u lll. Ilpunsateo:r = 20, 02 = 0, 2) BEIYUCIUTH HAIps-
KEHHOCTbH E TOJIsI B TOUKE, PACIIOJIOKEHHOH CJIeBa OT IUIOCKOCTEH, M yKa3aTh HaIllpaBlIEHHE BEKTOpa
E; 3) mocrpouts rpadux E (x).

335. Jlumois ¢ 37eKTpudecKuM MOMEHTOM P = /00 uKn - m cBOOOJHO YCTAaHOBWICS B CBOOOJHOM
AIIEKTPUYECKOM I10JIe HANpsDKEHHOCTIO E = 200 kB/m. Onpeaenuts paboTy BHEITHUX CHJI, KOTOPYIO
HeoOXO0MMO COBEPLINTH JUIS IOBOPOTA AUMONS Ha yroi a = 180°,

345. DnekTpoH, MoK B TUIOCKOM KOHJICHCATOPE MYTh OT OJHOW TUIACTHHBI JI0 APYTrOM, MPHOOpe
ckopocTh v = 10° m/c. Paccrosuue Mesxny mnactuHamu d = 8 mm. Haiitu : 1). PasHocTh moTeH1Ma-
noB U mexay miactuHamu; 2). [IoBepXHOCTHYIO IIJIOTHOCTD 3apsijia ¢ Ha TJIacCTHHAX.

355. JIBa 0IMHAKOBBIX TUIOCKUX BO3IYIIHBIX KOHJEHCATOpa eMKOCThI0 C = 100 n® xaxapii coen-
HEHBI B 0aTapero mociienoBaTebHo. OnpeaenuTh, Ha CKOJIBKO U3MEHHUTCS eMKOCTh C OaTapeu, eciu
MPOCTPAHCTBO MEXKIY IJIACTUHAMHE OJHOTO U3 KOHJIEHCATOPOB 3aIIOJIHUTH TapaQuHOM.

365. DJIC 6artapen ¢= 24 B. HanGobias cuia Toka, KOTOPYIO MOXKET J1aTh Oarapest Imax = 10
A. OnpenenuTs MaKCUMaIbHYIO0 MOIIHOCTh Prax, KOTOPasi MOKET BBIAEISTHCS BO BHEIIHEH LIEMH.
375. Cuna ToKa B MPOBOJHUKE M3MEHsIETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitn 3apsin Q,

MIPOXOIAIIMH Yepe3 MoMepeyHoe CeYeHHEe MTPOBOIHNKA 3a BpeMs {, paBHOE MOJIOBUHE repuoja 7,
Ecnn HavanpHas cuna Toka lo = 10 A, muximudeckas acrora o = 50 zc .

Kountponsnas padota No 4.
Bapwuanrt 5.

405. ITo Tonkomy KoJblly paguycoM R = 20 cm Teder Tok | = 100 A. Onpenenuts MarHUTHYIO HH-
Aykiuo B Ha ocu kosbiia B Touke A (puc. 5). Yron = n/3.

415. Tonkwuii npoBoa JuIHHOM £ = 20 cM M30THYT B BUJE MOJIYKOJIbIA M MOMEIEH B MarHUTHOE T0JIe
(B =10 MTx) Tak, 4To ioma s NOJYKOJIbLA NEPIEeHANKYIApHA JUHUSAM MarHUTHOM MHIykuuu. [o
npoBoy nponyctuiu Tok | = 50 A. Onpenenuts cuiy F, aelictByromtyto Ha npoBoa. [loasosimue
MIPOBO/IA HAIIPABJIEHBI BJIOJIb IMHUN MAarHUTHOM MHIYKIHH.

425. Tonkoe kxomblio paauycoM R = 10 cMm HeceT paBHOMepHO pactpeneneHHbli 3apsaa Q = 80 vKu.
Komnb1o Bpamiaercs ¢ yrioBoil ckopocTbio ® = 50 paji/c OTHOCUTEIBHO OCH, COBMAAIONIEH C OTHUM
U3 JMaMeTpoB KoJblla. HaliTh MarHUTHBIM MOMEHT pm, 00YCIOBIIEHHBIN BpaIlleHUEM KOJIbLIA.

435. 3apspKeHHas 4acTHIIA MPOIIIa YCKOPSIOyto pasHocTh noteHuuanoB U = 100 B u, Bieres B 01-
HopoaHoe MarauTHOe noJie (B = 0,1 To), crana nBurarbest MO0 BUHTOBOW JIMHUM C maroM h = 6,5 cm
u pamuycoMm R =1 cM. OnpenenuTs OTHOIICHUE 3apsi/ia YacTUIIBI K €€ Macce.

445. Ognoponnbie MmarautHoe (B = 2,5 MTn) u snekrpudeckoe (E = 10 kB/M) momst ckpenieHsl moja
TIPSAMBIM YIIOM. DIEKTPOH, CKOPOCTh U KOTOPOro pasHa 4 - 10° M/c, BieTaeT B 3TU MOJIA TaK, 4TO CH-
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Jbl, JAEWUCTBYIOIME HA HEr0 CO CTOPOHBI MAarHUTHOIO M 3JIEKTPUYECKOTO IOJIEH, COHAIpaBIIECHBI.
OnpeeuTh YCKOPEHHE @ IeKTPOHA.

455. KBazipaTHblil KOHTYp CO cTOpoHO# oo = 10 cM, B KoTOpoM TedeT TOK | = 6 A, HaxoaAUTCS B Mar-
HutHOM mosie (B = 0,8 Tu) nmox yrmom a = 50° x nmuuausaM uaAykiuu. Kakyio paboty A HYKHO CO-
BEPIINTh, YTOOBI IPU HEU3MEHHOU CHJIE TOKA B KOHTYPE U3MEHHTH €ro (JOpMYy Ha OKPYKHOCTH?

465. Pamka u3 mpoBona conpotusieHrneM R = 0,04 OM paBHOMEpPHO Bpamaercs B OJHOPOTHOM Mar-
HutHOM nosie (B = 0,6 Ti). Ock BpamieHust JeKHUT B TUIOCKOCTU PAMKHU U TIEPIICHIUKYIISIPHA JTUHUSAM
naayknun. [nomans pavku S =200 cm?. Onpenenuts 3apan Q , KOTOPBIHA TTOTEYET 10 PAMKE MPH
M3MEHEHUHU YIJIa MKy HOPMAJIbIO K paMKe U JUHUAMHU UHAyKuuu: 1). ot 0 no 45° 2). ot 45 1o
90°.

475. Conenonn coaepxut N = 800 ButkoB. Ceuenue cepeunrka (U3 HEMarHuTHOTO MaTepuasa)

S =10 cm? Tlo 06MOTKe TedeT TOK, CO3IArONIHii TToste ¢ MHAyKImeit B = 8 MTn. OnpenenuTs cpe-
Hee 3HaueHune DJIC « £y caMOMHAYKIMU, KOTOpasi BO3HUKAET Ha 3a)KMMaX COJICHOWA, €CITU CHJIa
TOKa YMEHBIIAETCsl MPAaKTUYECKH /10 HyJd 3a BpeMs At = 0,8 mc.

Kontpospras padota Ne 3.
Bapuanrt 6.

306. Toueunsie 3apsiasl Q1 = 30 mxKn u Q2 = -20 mxKn Haxoastcs Ha paccrosiaun d = 20 cm apyr
ot apyra. OnpeaenuTs HaMpPsLDKEHHOCTh 3JIEKTPUYECKOro Mmojist £ B TOYKe, yOaleHHOM OT MepBOTro
3apsija Ha pacCcTOsHUM 1 = 30 cm, a OT BTOpOTO - Ha 2 = 15 cm.

316. ITo TorkOMY KOJBITY paguycoM R = 20 cm paBHOMEPHO pacipeiesieH ¢ JMHEHHOW TUIOTHOCTHIO
7 = 0,2 mxKn/m 3apsan. OnpenenuTs HANPSHKEHHOCTh E AJIEKTPUYECKOTO IMOJIsl, CO3/1aBaeéMOr0 pac-
IpeIeIeHHBIM 3apsiIoM B TOUKe 4, HaXOJSIIIEeHCs Ha OCH KoJiblia Ha pacctosHur h = 2Rot ero 1eH-
Tpa.

326. Ha nByx OeCKOHEUHBIX MapayljIesIbHbIX MJIOCKOCTSAX PAaBHOMEPHO paclpeaesieHbl 3apsbl ¢ I0-
BEPXHOCTHBIMU IJIOTHOCTSAMH 01 U 02 (puc. 15). TpeOyercsa: 1) ucnomnb3ys Teopemy OcTporpaackoro-
lNaycca v mpuHIMI CyNeprno3uIUU EKTPUUECKUX TOJIeH, HaTH BhIpakeHne E(X) HampsbKEHHOCTH
anekTpudeckoro mojis B Tpex obmactsax: I, Il u lll. Ilpunsateor = 4o, 02 =2 o; 2) npuniars o = 40
HK1/M? ¥ TOUKy PacrosIoKUTh MEXKLY IIOCKOCTAMH; 3) mocTpouts rpaduk £ (x).

336. UeTpIpe 0JIMHAKOBBIX KAIllId PTYTH, 3apSKEHHBIX 10 MOTeHIHana ¢ = /() B, cnuBarOTCs B OJHY.
KakoB noTtenIuan ¢1 o6pa3oBaBieiics Kariu?

346. IIpunHKa Maccoit m = 5 ke, Hecymas Ha cebe N = 10 31eKTpoHOB, MpoILIa B BAKyyMe YCKOpSi-
01y pa3sHocTh noTeHuanoB U = [ MB. KakoBa kuHeTndeckas sueprusi 1 neutnHku? Kakyro cko-
pOCTh » TIprOOpena MbUTMHKA?

356. JIBa konaencaropa eMkoctaMu Ci1 = 5 ux®@ u C; = 8§ mxk® cOeAMHEHBI MOCIEA0BATEIbHO U
npucoenuHensl k 6atapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsiasl Q1 u Q2 KOHIEHCATOPOB U pa3HoO-
ctu noteHmanoB Uin Upmexny ux oOKiIaIkamm.

366. Axkymymsarop ¢ D[C ¢ = [2 B 3apspkaercst OT CETH IMOCTOSHHOTO TOKa ¢ HanpsbkeHuem U =
15 B. Onpenenuth HalpsDKEHHWE HA KIEMMax akKyMYyJIsiTOpa, €CJIM €r0 BHYTPEHHEE COIPOTHBIICHHE
Ri =10 Om.

376. 3a Bpemst t = /0 ¢ ipu paBHOMEPHO BO3PACTAIOLICH CHIIE TOKAa OT HYJS 0 HEKOTOPOTO MaKCH-
MyMa B MPOBOJHMKE BBIJIEINIOCH KOTMUECTBO TEIUIOTH Q = 40 x/{owc. Onpenenuts CpeaHIon CUILy
ToKa ¢ | » B IpOBOJHMKE, €cIu €ro conpoTuBieHue R = 25 Om.
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Puc.15

406. ITo 1ByM OECKOHEYHO JJTMHHBIM MPOBOJAM, CKPEIIEHHBIM O] IPSIMBIM YTJIOM, TEKYT TOKH |1 n
I2 = 2ly (I1 = 100 A). Onpenenute MarHUTHYIO UHAYKIKIO B B TOuke A, paBHOYAaJICHHON OT MPOBO-
noB Ha paccrostaue d = 10 cMm (puc. 6).

416. Ulunel rerepatopa mmHo# | = 4 M HaxozsTes Ha pacctosiHuu d = 10 cm apyr ot npyra. Haiitu
CHJIY B3aMMHOTO OTTaJIKUBAHUS IIMH ITPH KOPOTKOM 3aMbIKAHUH, €CIH TOK lx; KOPOTKOTO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsn Q = 0,1 mxKn paBHOMepHO pacripeneiéH mo crepxHio miuHoH { = 50 cM. CTepxeHb
BpaIlaeTcs C yriloBoM CKOpocThio @ = 20 pajl/c OTHOCUTENBHO OCH, EPIEHAUKYIISIPHON CTEP)KHIO U
npoxojsuieil yepesz ero cepenrHy. HallTh MarHUTHBIH MOMEHT pm, OOYCIIOBJIEHHBIN BpallleHHEM
CTEpXKHSI.

436. DnexkTpoH BieTeN B OJHOpOoAHOE MarHuTHOE Tose (B = 200 m Tin) neprneHAuKyIIpHO JIUHUSIM
MarHuTHOM MHAYKIUH. ONpenenuTh CUIy SKBHUBAJIEHTHOTO KPYrOBOTO TOKa |l , cO3gaBaeMoro
JBUKEHHEM AJIEKTPOHA B MAarHUTHOM IIOJIE.

446. OHO3apsAHBI HOH JINTUS MAaccoil M = 7 a.e.M. MPOIIeN YCKOPSIONIYI0 Pa3HOCTh MMOTCHIIHAIIOB
U = 300 B marautHOE M 3neKkTpudeckoe mois. OnpeneauTs MarHUTHYIO MHAYKIHUIO B moss, ecnm
TPaeKTOpUsl HMOHA B CKPELICHHBIX MOJSAX npsmMoiuHeitHa. HanpsbkenHocts E snexTpuyeckoro moss
paBHa 2 kB/m.

456. [Tnockuii KOHTYp ¢ TOKOM | =5 A, cBOOOJHO yCTaHOBWICS B OJTHOPOJHOM MarHUTHOM Tosie (B
= 0,4 Tn). [Tnomans kouTypa S = 200 cM?. Tloamepk