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MMacnopT ¢poHIa OLEHOYHBIX CPEICTB N0 AMCHUIINHE «DPU3uKa»

Kon
Ne KonTponupyemsie pasznenst . | HanmenoBaHme O1leHOYHOTO
m\n JUCLUIIIIUHBI KOHTPOJIMPYEMOH CpeacTBa
KOMIETEHIIUH
1 | ®usnueckre OCHOBEI MEXaHUKH OIIK-1 CnocobeH pemaTh  3amadyu
OIIK-1.1. npodeccuoHaIbHON
NEeSTeIbHOCTY Ha  OCHOBE
UCIIOJIb30BaHUS
TEOPETUIECKHUX u
MIPAKTHYECKUX OCHOB
€CTECTBEHHBIX u
TEXHUUYECKUX HAYK, a TaKXKe
MaTeMaTUYECKOTro anmapaTa
2 | MonekynsipHas pu3nKa, 1 OIIK-1 Criocoben pemaTh  3amadu
TepMOJIMHAMUKA OIIK-1.1 npodeccuoHanbHON
JESTEIBHOCTU Ha  OCHOBE
UCIOJIb30BaHUS
TEOPETUUECKUX u
MPAKTHYECKUX OCHOB
€CTECTBEHHBIX u
TEXHUYECKUX HAyK, a TaKxKe
MaTEMaTUYECKOro anmapara
3 | DnekTpoaguHaMHUKa OIIK-1 CnocobeH pemaTh  3agadyu
OIIK-1.1 npodeccuoHaTbHOM
NEeSTEIbHOCTY Ha  OCHOBE
UCIIOJIb30BaHUS
TEOPETUUECKHUX u
IIPAKTHYECKUX OCHOB
€CTECTBEHHBIX u
TEXHUYECKUX HAyK, a TaKXKe
MaTeMaTHYECKOTro ammapaTa
4 | Konebanus 1 BOJTHBI OIIK-1 CnocobeHn pemarhs 3agauu
OIIK-1.1 npogeccuoHanbHOM
JESITEIbBHOCTY  Ha  OCHOBE
WCTIOTB30BaHUS
TEOPETUYECKUX "
MPAKTHYECKHUX OCHOB
€CTECTBEHHBIX u
TEXHMYECKUX HAyK, a TaKxKe
MaTeMaTUYECKOro anmapara
5 | Onruka (reomeTpuueckas u OIIK-1 CnocobeH pemarh 3agadu
BOJIHOBAs) OIIK-1.1 npoeccuoHaIbHOM
JESTEIIBHOCTY HAa  OCHOBE
UCIIOJIb30BaHUS
TEOPETUUECKUX u
MPAKTHYECKUX OCHOB
€CTECTBEHHBIX u
TEXHUYECKUX HAyK, a TaKxKe
MaTeMaTUYeCcKOro anmnapara
6 | KBanToBas pusuka. OIIK-1 CnocobeHn pemath 3agauu
OIIK-1.1 npodeccuoHaIbHON

JACATCIIBHOCTH Ha OCHOBC
HCIIOJIb30BaHUA




TEOPETUUECKUX u
MPAKTHYECKUX OCHOB
€CTECTBEHHBIX u
TEXHUYECKUX HAyK, a TaKxKe
MaTeMaTHYECKOTrO anmapara
7 | DneMeHThl GU3UKHA aTOMOB M OIIK-1 CnocobeH pemaTh  3amadyu
MOJIEKY OIIK-1.1 npodecCuoHaIbHOM
NEeSTeIbHOCTY Ha  OCHOBE
UCTIOJIb30BaHUS
TEOPETUUECKHUX u
NPaKTUIECKUX OCHOB
€CTECTBEHHBIX u
TEXHUYECKUX HAyK, a TaKKe
MaTeMaTHUYECKOTo ammapaTa
8 | DmeMeHTHI (PU3WKU aTOMHOTO sijipa | OIIK-1 Cnocoben pemaTh  3amadyu
3JIEMEHTAPHBIX YaCTHII OIIK-1.1 npogeccuoHanbHOM
JESITEIbHOCTY Ha  OCHOBE
WCTIOTB30BaHUS
TEOPETUIECKUX "
MPAKTHYECKUX OCHOB
€CTECTBEHHBIX u
TEXHMYECKUX HAyK, a TaKxKe
MaTeMaTHYECKOTO anmapara
IlepeyeHb O1LIEHOYHBIX CPEACTB.
Ne i/ | HaumeHOBaHUE OIIEHOUYHOTO Kparkast xapakTepucTtuka [IpencraBnenue
CpencTBa OLICHOYHOTI'O CPEJICTBA OLICHOYHOTI'O CPEJICTBA B
dbonze
1 3agauga [Ipobnemuoe  3amanue, B | 3amaHus IS PEIICHHS
KOTOpPOM oOyuaroriemycs 3aJauu
npeiaraoT OCMBICITUTD
peanbHy0 MpodecCHOHATBHO
- OpPUCHTUPOBAHHYIO
CUTyallMl0,  HEOOXOAMMYIO
s peueHust IaHHOU
POOJIEMBI
2 JlaGopaTopHoe 3ananue Brinonnenue crynentoM | Komrmiekt mabopaTopHbIX
nabopaTopHOil  paboOTBl 1O pabot
pazzenam
3 KonTponbhas padbora CpenctBo npoBepku yMmeHuil | KoOMIUIEKT KOHTPOJIBHBIX
MIPUMEHSATH MOJTy4YEeHHBIE 3aJjaHui MO BapHaHTaM
3HAHUS Ui pelIeHHs 3aaady
OTIpeIeIEHHOr0 THUIIA [0 TeMe
WA pazneny yaeOHOU
JUCIUIINHBI.
4 Bomnpocer 1uist pyOexHoi Cpenctso KOHTPOJIA [Iepeuyens BonpocoB
aTTecTaluu YCBOCHHUS y4eOHOTO
Marepuaa. IIpoxyxr
CaMOCTOSITENIbHON ~ paboThI

CTYAEHTa, MPEACTABIISIOINN
co00i1 KpaTkoe H3JI0KEHHE B
MMUCbMEHHOM BUJIE




TCOPCTHUYCCKOI'O MaTCpurajia

3aueTHO-IK3aMEeHAIlMOHHbBIE
MaTepuabl

Cpenctso KOHTPOJIS
YCBOCHHUS y4eOHOT0
Marepuaia TeMBl, pazjeia
WIN Pa3lIeNioB

JMCIIUTITHHEL, B BUJIC
cobeceoBaHUs
IpernoaaBaTes "
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Kommiekr 3ayeTHO-
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KENC-3AJIAUH

2 cemecTp
3amanue 1

1. JIBe aBTOMAIIMHBI ABUKYTCA MO IOPOTaAM, YOI MEXIY KOTOpbIMH, @ = 60°. CKOpOCTh aBTOMAIIIMH
0= 54 xM/4 1 v,;= 72xkm/4. C KaKO#l CKOPOCTHIOV YIAISIOTCAMALIUHBI OJHA OT IPyTOi?

2. Opynue, KeCTKO 3aKpelIeHHOE Ha JKEJIEe3HOAOPOXKHOM miaTdopme, NPOU3BOAUT BHICTpPEI
BJ0JIb IIOJIOTHA >KEJIE3HOM noporu mnoxa yriaoM o = 30° x juHuM ropu3oHTa. OnpeneinuTtsb
CKOPOCTh u,0TKaTa IJIaTPOPMBI, €CJIM CHapsJ BbUIETAeT cO ckopocThio  u; = 480 m/c. Macca
w1aTopMBbI C OpyArUeM U cHapsaaMu m, = 181, macca cHapsina m; = 60 kr.

3amaunmue 2

1. IlTap maccoit m;= 1 Kr ABMXKETCA CO CKOPOCTBIO 0= 4 M/C M CTAJIKUBACTCS C IIAPOM MacCOM
m;=2KT, IBUKYLIMMCS HaBCTPEUy €My CO CKOpPOCThIO »; = 3 m/c. KakoBbI CKOPOCTHU; U U>ILIApOB
nocye yaapa? Y ap cauTaTth abCOMIOTHO YIPYTHUM, MIPSIMBIM, HEHTPAIEHBIM.

2. OnpenenuTh KOJIMYECTBO TEIIOTH (), KOTOPOE HAJ0 COOOIMUTh KUCIopoay ooseMoM V = 50 11 ipu
€ro U30XOPHOM HarpeBaHMHU, YTOObI AaBJIEHUE Ta3a MOBbICUIOCH Ha Ap = 0,5 Mma.

3aganue 3

1. neanbubiil raz coepuaer nukia KapHo npu Temmeparypax TtemonpuemHuka 7> = 290 K u
termootnatunka 7, = 400 K. Bo ckonpko pa3 yBenmuuutcs KOd(OQPHUIIMEHT MOJE3HOTO IEHCTBUS M
LMKJIa, €CJIM TeMIIepaTypa TeIiooTaaTyuka Bo3pacrer 10 7', = 600 K?

2. Haiftu maccy mBoapl, BOIICIIICH B CTEKISIHHYIO TPYyOKy ¢ auameTrpoM kaHama d = 0,8 mw,
OIYIIEHHYIO B BOJAY Ha Majyto r1yOuHy. CunuTath CMa4ylBaHUE MOJIHbBIM.

3amaunue 4

1. IIpu u3oTepMuyeckoM pacumpeHnn azora mnpu temmneparype 7' = 280 K oO6bem ero yBenuuuics B
nBa pasa. Omnpenenutb: 1) COBEpIIEHHYIO NMPHU paclIUpeHUU Taza padoty A; 2) usmeHenue AU
BHYTpPEHHEN 3HEpPIrUuy; 3) KOJIMUECTBO TEIUIOTH (), ojlyueHHoe razom. Macca azora m = 0,2 k.

2. UneanpHbIii Ta3 coBepinaeT nuki Kapuo. Temneparypa 7 TemooTnaTduka B 4eThipe pasza (n = 4)
Oosblie TeMIepaTypbl TelulonpueMHuKa. Kakyio J0i0 @ KOoJIMyecTBa TEIUIOTHI, MOJIYYEHHOTO 3a
OJIMH IIUKJI OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY ?

3amanue 5

1. Kakyio paboTy A Haj0 COBEPIIUTH NPU BBIIYBAHUH MBUIBHOTO ITy3bIps, YTOOBI YBEIHUYUThH €ro
00bem ot V; =8 e’ 10 Vo= 16 cM*? CunTaTth OpOLECC N30TEPMUUECKUM.

2. Ha cxambe JKyKOBCKOrO CTOMT YE€JOBEK U ACPKHUT B PYKaX CTEPKEHb BEPTHKAIBHO MO OCHU
ckaMbu. CKaMbsi C YEIIOBEKOM BpAIAETCs C YIIOBOH CKOPOCThIO @; = 4 pan/c. C Kako#l yrioBoi
CKOPOCTbIO > OyZeT BpallaThCsl CKaMbsl C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPKEHb TaK, YTOOBI OH
3aHAJ TOPU30HTaAIbHOE N0J10KeHue? CyMMapHbIii MOMEHT UHEPLIMM YEJIOBEKA U CKaMbU J=35
kr - M* . Jlnuna crepxus £ = 1,8 M, macca m = 6 xr. CuMTaTh, 4TO LIEHTP MACC CTEPKHA C YEIOBEKOM
HAXOJUTCS HAa OCH TIATQOPMEI.

3amanue 6



1. Kakast pabota 4 Oyner coBeplieHa CHiIaMy TPAaBUTAIIMOHHOTO TOJIS TIPU MAJICHUH Ha 3eMITI0 Tea
Maccoit m= 2 xr: 1) ¢ Beicotsl 2 = 1000 km; 2) 13 O6ECKOHEUHOCTH?

2. Touka y4acTByeT OJHOBPEMEHHO B JIByX B3aMMHO TEPHEHIUKYJISPHBIX KOICOAHUSAX, YPAaBHEHUS
KOTOPBIX X = A;sinw;t m y = Axcoswst, toe A, = 8 em, A2 = 4 em, w; = w; = 2¢’. Hanucars
ypaBHEHHE TPAEKTOPUH U OCTPOUTH ee. [Toka3aTh HanpaBiIeHNE IBHKCHUS TOUKH.

3 cecmecTp
3ananue 7

1. B ckpemieHHbIe IO/ MPSIMBIM YTJIOM OJHOpoAHbIe MarHuTHOE (H = 1 MA/M u snektpudeckoe (£
= 50 xkB/m) most Beren noH. [Ipu kakoi cCKOpOCTH vV MOHA (TI0 MOJIYJIIO M HAIIPaBJICHUIO) OH OyaeT
JIBUTATHCS B CKPEIICHHBIX MOJISIX TPSIMOTHHEHHO?

2. OmnpenenuTs MAarHUTHBIM TOTOK @, MPOHU3BIBAIOIIMKI cojieHouaA, eciu JiauHa £ = 50 cM  u
MarHUTHBIA MOMEHT p,— 0,4 BO.

3aganue 8

1. Konbuio u3 MeaHoro nmposoaa Maccoit m = 10 r momenieHo B 0JHOPOIHOE MATHUTHOE T10JIe

(B = 0,5 Tu) Tak, 4TO MIOCKOCTh KOJbIIA COCTABIISIET YroJl f = 60° ¢ TMHUAMH MarHUTHON WHIYKITUH.
Onpenenuts 3apsa O, KOTOPBIM MPOUIET MO KOJIbILY, €CJIM CHATh MarHUTHOE TOJIE.

2. VcTo4yHuK TOKa 3aMKHYJIM Ha KaTylmky conpoTtuBiienrnemM R =20 Om. Yepes Bpemst £ = 0,1 ¢ Toka
I B xatymke nocruria 0,95 npenenbHoro 3HadeHus. OnpenenuTb HHAYKTUBHOCTh L KaTyLIKH.

3aganue 9

1. DnexTpoH ABMXKETCS BJIOJIb CUIIOBOM JIMHUU OJHOPOJHOTO 3JIEKTPUYECKOro moiid. B HekoTopoii
TOYKE TIOJII C TOTEHIUaaoM ¢; = [0 B 3JIEKTPOH HUMeN CKOpocTb V; = 6 Mwm/c. OnpenenuTsb
MOTEHIAT (@, TOYKH IO, TOUIS 10 KOTOPOH AJIEKTPOH MOTEPSIET MOJOBUHY CBOCH CKOPOCTH.

2. Tlnockuii KOHIEHCATOp ¢ IUIOmaaplo maacTuH S = 200 cm’ Kaxknas 3apsbkeHa IO PasHOCTH
noreHuuanoB U = 2 kB. PaccrosHue mexnay mactuHamu d = 2 cm. JIudneKkTpuk — CTEKIIO.
Onpenenuth 3Heprur0 W nosst KOHAEHCAaTOpa U INIOTHOCTh YHEPTUU  TOJIA.

3amanue 10

1.9JIC 6arapeu e= 12 B. Ilpu cune Toxa [ = 4 A KII]l 6arapeu n = 0,6. OnpeneanuTs BHyTPCHHEE
COIIPOTUBIIEHUE R; OaTtapeu.

2. Cuna ToKa B IENMH M3MEHSETCS CO BpeMeHeM 1o 3akoHy [ = [e™. Omnpeneiuth KOJIHMYECTBO
TEIUIOThl, KOTOPOE BBIAEIUTCS B MPOBOJHHUKE corpoTuBieHueM R = 20 Om 3a Bpems, B T€UECHHE
KOTOPOTO TOK YMEHBIIUTCA B € pa3. KoddpuimenT o mpunaTh paBHbM 2 - 107%¢™,

3amanue 11

1. I[To ABYM CKpeIIeHHBIM MO MPSIMBIM yTJII0M OECKOHEYHO JIUHHBIM MpoBoAoM TeKyT Toku I u 21 (I
=100 A). Onpenenuts MarHuTHYI0 HHIYKIHIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

2. KBagpaTHas NHpoBOJIOYHAST paMKa pAacCIoONIOKeHAa B OJHOW IUIOCKOCTU C JJIMHHBIM MPSIMBIM
IIPOBOJIOM TaK, YTO JBE €€ CTOPOHBl MapajuleabHbl HpoBoay. [lo pamke W NpoBOLY TEKYT
onuHakoBble TOkK | = 200 A. Onpenenuth cuiny F, nelcTByIONyI0 Ha paMKy, €Clid OJvKanIias K
IIPOBOJAY CTOPOHA PAMKH HAXOJUTCSI OT HETO Ha PAaCCTOSIHUM, PABHOM €€ JUIMHE.

3amanne 12



1. Crepxenp nmuHoii [ = 20 cM 3apspkeH paBHOMEPHO PaCHpEeENIEHHBIM 3apsiioM C JIMHEHHOU
mnotHOCTEIO T = 0,2 MKKn/m. Crepxkens Bpamaercs ¢ 4gactotoil n = 10 ¢! oTHocuTensHO ocw,
NEPIEHIUKYJISPHON CTEPKHIO M MPOXOJslield yepe3 ero koHel. OnpenenuTb MarHUTHBIA MOMEHT
Pm, OOYCIIOBJICHHBIN BpaIllEHUEM CTEPIKHSL.

2. MarHuTHbIH MOMEHT Py TOHKOTO MPOBOJAILIETO KOJNbLA Pm = 5 A - M°. ONpeenurs MarHuTHYIO
MHAYKIHIO B B Touke A, HaXoAsIIeicsl Ha OCH KOJIbIIA U yIaJeHHON OT TOUeK KOJIbIa Ha PACCTOSHUE
r =20 cMm (puc. 7).

3amganue 13

1. [To Tpem mapaiieIbHBIM MPSIMBIM MIPOBOJIAM, HAXOJSIIMMCS Ha OJUHAKOBOM pacctossHuu d = 20
CM JApyT OT Apyra, TeKyT onuHakoBblie Toku I = 400 A. B nByx mpoBojgax HampaBlI€HHUS TOKOB
COBMAJIAIOT. BEIYHCTUTH JJTs1 KAKIOTO W3 TIPOBOJIOB OTHOIICHHUE CHJIBI, ICHCTBYIONIEH HA HETO, K €ro
JUTHHE.

2. Huck paaunycoM R = 8 cM HeceT paBHOMEpPHO pacrpe/eieHHbIN 1Mo nmoBepxHocTH 3apsn (6 = 100
uKi/mM?). OnpenennTsh MarHUTHBIH MOMEHT P, OOYCIOBJIECHHBIH BpPALIEHUEM IHMCKA, OTHOCUTEIHLHO
OCH, TPOXOJAIIEH Yepe3 ero IEHTP W MEePHEHAUKYISPHON IIOCKOCTH JTUCKA. YTIIOBas CKOPOCTh
BparieHus qucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpennss »HepreTudeckas CBETUMOCTh R moBepxHocTH 3emin pasHa 0,54 JIx/(cm? mun). Kakosa
JI0JKHA OBbITh TeMrieparypa 7 MOBEPXHOCTH 3€MJIM, €CJIM YCIOBHO CUMTATh, YTO OHA MU3JIydaeT Kak
cepoe Teno ¢ kodhdurmenTom uepHoTh ar=0,25?

2. Ha IMHKOBYIO IUIAaCTUHY HANpaBJIeH MOHOXPOMATUYECKUI My4oK cBeTa. POTOTOK MpeKpamaeTcs
pu 3aJepkuBaromiei pasHoctu noreHiuanoB U = 1,5 B. OnpenenuTs ATUHY BOJHBI A CBeETa,
[IaIAI0IIEr0 Ha IUIACTUHY.

3aganue 15

1. OnpenenuTh UMITYJIBC p. DJIEKTPOHA OTHIAYH, eciu (GoToH ¢ dHeprueit ¢ = 1,53 MhB B
pe3yJbTaTe paccestHusl Ha CBOOOJIHOM 3JIEKTPOHE MOTEPsT 3 CBOEH 3HEPTUM.

2. Ilpu xakoit ckopocT B (B T0JIIX CKOPOCTH CBETA) PEISITUBUCTCKAS Macca JIF000H YaCTHIIBI
BeIleCTBa B 77 = 3 paza O0JIblIe MacChl OKOS?

3amanue 16

1. Temnepatypa abcomoTHo uepHoro tena T =2 kK. Onpenenuts JUIMHY BOJTHBI Am, HA KOTOPYIO
MPUXOIAUTCS MAKCHMYM SHEPTHH U3TYUYCHHUs, U CIEKTPATBbHYIO TNIOTHOCTh YHEPTETHYECKON
CBETUMOCTH (M3Ty4aTeIbHOCTH )(T),T)max JJIS STOM JJTHHBI BOJIHBI.

2. ®oroH ¢ ’mepruelr € = 10 3B mamaer Ha cepeOpsSIHYIO TUTACTHHY W BBI3BIBACT (OTOIP(EKT.
Onpenenuts UMOYILC p, TOTYYEHHBIH IUIACTUHOW, €CIIM NPUHATH, YTO HAIPABJICHUS IBUKCHUS
¢doroHa U POTOINEKTPOHA JISHKAT HA OJHON MPSIMOMH, IEPIICHTUKYIISIPHOM MOBEPXHOCTH TUTACTHH.

3aganue 17

1. Bo ckonbko pa3 u3MeHHUTCs mepuoj 1 BpalleHHE 3JEKTPOHAa B aTOME BOJOPOJAA, €CIM IpHU
nepexo/ie B HEBO30YXKACHHOE COCTOSIHUE aTOM U3ITydri OTOH € JUIMHOM BOJHBI A = 97,5 HM?

2. [lpu KakuX 3HAUYEHUSIX KUHETUUYECKOM sHepruu 1 3JaeKTpoHa omnOKa B ONpEEIEHUN 1e0pOoiIeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM (hopmyie He npeBbimaet 10%?



3aganue 18

1. Anpda-uyactuia HaxoauTcs BOEGCKOHEYHO TiyOOKOM, OJTHOMEPHOM, MPSAMOYTOJIbHOM
MOTEHUUATBHOM siluKe. VMCcrnonb3yss COOTHOLIEHHE HEONPEAEIEHHOCTENW, OUEHUTh HIUPUHY
{ smuKa, ecii U3BECTHO, YTO MUHUMAJIbHASI DHEPTUS o-4aCTULBI Enin = 8§ MaB.

2. CpenHee BpeMs Xku3HHM Af aToMa B BO30YKIEHHOM COCTOSIHUM cocTabisgeT okono 107 c. Ilpu
mepexoje aroMa B HOPMAIbHOE  COCTOSIHME  WCIyCKaeTcst  (OTOH,  CpeIHsisl  JITMHA
BOJHBI <A> koToporo paBHa 400 HM. OIEHHTh OTHOCHTEIBHYIO IIUPHHY AA/AM3TydaeMoit
CHEKTPAJIbHOM JIMHUH, €CJTM HE TPOUCXOUT YIITUPEHUS JIMHUHU 32 CUET JPYTUX MPOIECCOB.

3aganue 19

1. DIJIEeKTpOH HaXOAMTCS B OECKOHEYHO TIIyOOKOM, OJITHOMEPHOM, TPSMOYTOJBHOM
MOTEHLMATBHOM sIIKe mupuHon £. B kakux Toukax B uHTepBaie 0<x<{ MmIOTHOCTU BEPOSTHOCTH
HAaXO0JXKJICHUS 3JICKTPOHA Ha BTOPOM U TPETHEM SHEPIeTUUCCKUX YPOBHSIX OJIMHAKOBBI? BhIYHCINTE
IIJIOTHOCTH BepOHTHOCTI/I I OTUX TOUYECK. PGH_ICHI/IC IIOACHUTH I‘pa(l)I/IKOM.

2. Onpenenutph uncio Nsaaep, pacnagaroliuxcs B TeueHue BpemMenu: 1)¢; = 1 MuH;

Kputepun onenku:

—€CIIU CTYJIEHT NMPaBWJIBLHO PELINII OJHY 33/a4y, TO OH Moyy4daeT 2,5 6asia.

Bonpocsl 1J1s1 pyOeskHOM aTTecTaluu

Bropoii cemecTp
Bormpocsl k epBoii pyOexHOi aTTecTaiuu

1. MarepuanpHasi TOYKa, pajlycC-BEKTOp, BEKTOpHI MEpPEMEIIEHHUs], CKOPOCTH, YCKOPEHHS. 3aKOH
JBVKEHUSI, TPAEKTOPUS U MPOIIEHHBIH My Th.
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JIB>KeHHE MO0 OKPY>KHOCTH. BEKTOpBhI YIJIOBOW CKOPOCTH M YIJoBOro YyckopeHus. CBs3b
JIMHENHBIX U YTJIOBBIX KHHEMATUYECKUX BEIUYMH.

IIepBsiit 3akoH HproToHa. MHEpuManbHbIe cUCTEMBI OTCYeTa. Macca, UMITyJIbC, CUIIa.

Bropoii 3akon Herotona. Tpernii 3akoH HeroToHa.

Bec tena. HeBecomocTs. Cuitbl TpeHus.

PaGora cumnbl, MomHoCTh. Kunetnueckas sueprus [lorenimansnas sueprusa. CBsi3b MEeXAY CUION
Y MOTEHIIMATBHON SHEPTUEH.

CoxpaHeHHe NOJTHON MEXaHUYECKOW SHEPTHH MAaTEepUaIbHOM TOUYKHU B M0JI€ MOTEHIUAIBHBIX CHIL.
LlenTp Macc 1 3aKOH €ro ABUKEHHS.

3aKOH U3MEHEHUS U COXPaHEHUS UMITYJIbCa CUCTEMbI MATEPUATIbHBIX TOUEK.

. MomenT nHepumu. Kunernueckas sHeprusi Bpallarollerocs TBEpAoro teaa. MOMEHT MMITyJbca,

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH.
JlaBneHue B KUAKOCTSIX U razax. 3axoH [lackarsi.

YpaBHEHUE HEPa3pPBIBHOCTH
YpaBaenue bepHym.
Jlamunapnoe teuenue. TypOynentHoe Teuenue. Uucno PeiiHonbca.
Bsskocts.
[IpeobpazoBanua ['anuned. MexaHudyeckuil NpUHIMI OTHOCUTENBbHOCTH. IlocTynatsl
cnienuanbHO Teopuu oTHOcUTeIbHOCTH (CTO).
[Ipeo6pa3oBanusa JlopeHua
PenstuBucTckuii 3ak0H npeodpazoBaHUs CKOPOCTEH.
PenstuBuctckuii numnyssc. PenstuBucrckas opma BToporo 3akona HeroToHa.
3aKOH B3aUMOCBSI3U MacChl U SHEPTHH.

lNapmonnueckne konebaHuss W WX XaAPAKTEPUCTUKH. HuddepennuansHoe ypaBHEHUE
TapMOHHYECKUX KOJICOaHHIA.
MexaHudeckue TapMOHUYECKHE KoJieOaHUsI. Kunernueckass W mNOTEHUMAIbHAS JHEPTUU

rapMOHUYECKUX KOoJIeOaHHH.

I'apmonnueckuii ocumsuaTop. [IpykuHHBI MagTHUK. Pu3ndeckuid MasTHUK. MaTeMaTH4eCcKHui
MAasiITHUK.

Mexanndeckue BoiaHbL. [IpoonbHbIe U TONIEPEYHBIE BOJIHBL. JJIMHA BOJIHBI.

Bonpoce! ko Bropoii pyOexHol aTTecTaluu

Craructuueckasi Gpu3uKa ¥ TEPMOJINHAMHUKA.

Macca u pa3Mepsl MOJIEKYI.

TepmoauHamMuueckue napaMmerpsl. MeanpHblil ras.

VYpaBHEHHE COCTOSIHUS UACAIBHOIO ra3a. 3akoH JlanproHa

OnbITHBIE ra30BbIE 3aKOHBI.

Xa0TUYHOCTh MOJIEKYJISIPHOTO JBHKEHHSI. CpeiHsIsl CKOPOCTh MOJIEKY L.

[TonsTHe abcomOTHON TemnepaTypbl U OCHOBHbIE nooxeHust MKT.

3akoH MakcBeiia 0 pacrpeesieHUd MOJIEKYJT HJI€aJIbHOTO Ta3a 0 CKOPOCTSIM.
Bbapomerpuueckas popmya.

10. CpenHee 4nciao CTONTKHOBEHUH U CPEIHSS UTMHA CBOOOHOTO MPoOera MoJIeKyI.
11. SBnenus nepeHoca.

12 Ilpeamet TepmoauHaMuk. OCHOBHBIE ONpeieTIeHUsl. BHYTpeHHSs1 SHEPTUSI CUCTEMBI.
KonnuecTBO TEMIOTHL.

13.IlepBoe HaYaI0 TEPMOJIUHAMUKH.

14. TennoemkocTh raza. ®usnueckuii CMbICI YHUBEPCAIBHOMN ra30BOM MOCTOSHHOM.
15.IlpuMeHeHne nepBoro Hayana TEPMOJAMHAMUKH K U30IIPOLIECCAM.
16.AmnabaTHsIit nporiecc. [lomuTponHeiit poiecc.

17 .Kpyrosoii poriecc. OOpaTUMBbIe B HEOOPATUMBIE MTPOIIECCHI.

18.2uTponusi.



19.Bropoe Hauano TepMOAUMHAMUKH.

20.1uxn Kapno u ero KII/I qis uaeansHoro rasa.
21.Ypasuenue Ban-nep-Baanbca.

22 .13otepmbl Ban-aep-Baanbca.

23.BHyTpeHHSs SHEPTHsl peabHOro rasa.
24.9ddext Jxoyna-TomcoHa.
25.IloBepxHocTHOE HaTsKeHUE. CMauynBaHUE.
26.Vcniapenue u miaBiaeHuUE.

Tpetuii cemecTtp
Borpocs! k epBoit pyOeKHON aTTeCTaIluu

1.9nexTpuzanus Teq. DNEKTPUUSCKUN 3apsi. 3aKOH COXpaHEHUs 3apsia.

2. 3axkoH KymnoHna.

3.9nexTpudeckoe noje. HanpspkeHHOCTD SJEKTPUYECKOTO OIS,

CunoBble JTMHUU MarHUTHOTO TOJS.

4.PaboTta moJisi MpU TEPEMEICHUH 3apsja.

5. IloteHuuman, pa3HOCTh MOTEHIIUANIOB.

6.HamnpspkeHHOCTh Kak TpagueHT NOTeHIINAIa. DKBUMIOTEHIIMATbHBIE TTOBEPXHOCTH.
7. HNonspuzamus AUAIEKTPUKOB. HanpsokeHHOCTD MO B UAJIEKTPHKE.

8. DnexrpoemkocTs. Konnencaropsl. [IpumeHeHre KOHIAEHCATOPOB.

9. DHeprus 31eKTPOCTATUYECKOTO MOJIS.

10.9nexTpuueckuii Tok. Cuna Toka. [locTOSIHHBIN TOK.

11.3akon Oma jys ydactka uenu. COnpoTUBIECHUE MPOBOIHUKA.

12.Tumnel coeauHEHUs MPOBOJIHUKOB.

13.Ctponnue cumnbl. /IC. 3akon OMa 111 TOJTHOM IHemnwu.

14.3akon JIxoyns-Jlenna. Pabota Toka. MOIIHOCTh TOKA.
15.91exTponpoBoAHOCTh TBepAbIX Tel. [Ipupona Toka B MeTamiax.
16.MarautHoe mosie. CuIoOBblE JUHUM MarHUTHOTO mosst. HampsokeHHOCTD.
17.3akon buo- CaBapa-Jlamnaca.

18.Cuna Amnepa. BzaumoseiicTBue napauienbHbIX TOKOB.

19.Cuna Jlopeniia.

Bonpocs! ko BTopoii pyOexHON aTTecTaliuu

1.BemectBo B MarHUTHOM moJje. [lapamarHeTHku, TMaMarHeTUKH.

2. D¢ dexr Xomna.

3.Hupkynsauus BekTopa B MarHUTHOTO MOJIst B BaKyyMe.

4.Teopema ["aycca st monst Bektopa B.

5. Pabora no nepeMenieH1o IpoOBOIHNUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.
6. DNeKTpOMarHuTHasT WHAYKIUS. MarHUTHBIA TOTOK.

7.3aKOH 3JIEKTPOMAarHUTHOW HMHIYKUIWHU | npaBuio JlopeHia.

8. Camounnykuus. DJ1C- caMOMHTYKIIUH.

9. UHAYKTUBHOCTh TPOBOJHUKA M B3aUMHAs MHIYKTUBHOCTb. DHEPTUs MArHUTHOTO IMOJS.
10. OnexrpomaruutHoe noje. Tok cmemienus. Buxpesoe mnoue.

11. Ilepemennbiii TOK. [lelicTBytolllee 3HAUEHUS HAMNPSDKEHUS W CHIIBI TOKA.

12. UHayKTUBHOCTh W €MKOCTh B IIEMU TNEPEMEHHOTO TOKA.

13.3akon Oma juisi ey MEepEeMEHHOTO TOKa.

14 Koneb6atenbubiii kKoHTYp. @opmyna Tomcona. CoOCTBeHHBIE KOJieOaHUsI.

15. CBoboaHbIE U BHIHYKJCHHBIE KOJIeOaHMS. DIEKTPUUECKUE aBTOKOJIEOAaHUS.
16. Pe3oHaHCc TOKOB M HampsKEHH.

17. XapakTtepucTUKH KojeOaHus Tpolecca, MepHo, YacToTa, aMILTUTyaa, (a3a koneOaHuil.

18.OnexTpomMaruuTHele BOJIHBI .BOJIHOBBIE ypaBHEHHE.
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19. DHeprus 3neKTpOMarHUTHBIX BoOJIH. OnbITh ['epra.
20.1Ikana >J€KTPOMarHUTHBIX BOJIH.
21. ®oromerpusi. OCHOBHBIC (POTOMETPUUCCKHUE BETUIUHBI M UX €IUHUIIBL.

22. FGOMeTpI/I‘IeCKaH ontuka. [loHsaTHe cBeTOBOTO JIyda 3aKOHBI OTPAKCHUC U ITPCIIOMIICHHUEC CBCTA.

23. [lonHOE OTpa’KeHUE CBETA.

24 TlpenomieHne U OTpakeHHE CBeTa Ha c(hepuIecKoil TpaHuIle ABYX Cpel.
25. 3epkana. Tonkue nuH3bl. DopMyIna JTUH3BI

26. ITocTpoeHne n300pakeHU B TOHKHX B JIMH3aX M CHEPUUECKHUX 3epKaax.

UYeTBepTslli cEMeCTp.
Bomnpocs! k nepBoii pyOexHoO# arTecTanuu

1. SIBnenue uHTepdepeHnn cBeTa. BpeMeHHas U MpOoCTpaHCTBEHHAs! KOTEPEHTHOCTb.
. UaTepdepentms B TOHKUX TUICHKAX.

. SABnenue qudpaknuu. [Ipunmun I'roiirenca dpenens

. Meton 308 @penens. udpaxuus Openens.

. Audpaxuu @paynrodepa Ha OAHOH 1IeTH U HA AUPPAKIIMOHHON PEIIETKH.
. AudpakironHas peueTka.

. Audpakiust peHTTeHOBCKUX JIydel Ha KpHcTasulax.

. [Tonspuzanus ceera. [loaspusaTopsl U aHAIU3ATOPHI.

9. Ananu3 noisipu30BaHHOTO CBETA. Bpallenne miocKoCTH MONSpU3alliu.

10. SIBnenue nucriepcuu CBeTa.

11.ITormomenue cBeTa.

13. Dddext Jomnepa.

14.9¢ ekt BaBumosa - UepeHkona.

15. TennoBoe u3myueHue

16.3aK0HBI pABHOBECHOT'O TEIIJIOBOTO U3TyUEHHUS.

17. T'unore3a Ilnanka. ®opmyna [1nanka

18. KBaHT u3nydeHusi. DHEPTUsl KBaHTA U3TyUCHHUS.

19. ®otosnexTpudeckuit agpdekr. 3akonsr CTONECTOBA.

20. YpaBHeHue DiHIITeHHA 7151 BHenTHETO (poTodddekTa.

01N D WD

Bompocs ko 2 pyOexHON aTTecTaluu

. Macca u ummynbsc oToHa. JlaBneHue cBera.

. O dexr Komnrona.

. BornoBas pynkuus.

. Bonna nie- bpoitns. CooTHoOIIEHNS HEOPEAEIEHHOCTEN.

. YpaBHenwue lllpenunrepa.

. YpaBuenue lpenunrepa aisi CTalMOHAPHBIX COCTOSIHUM.

. TynnenbHbIA 3P deKT.

. IToreHIMaNbHBIN SAIUK.

9. JIuHeHBIN TApMOHUYECKHUIN OCIIUILISTOP.

10. JIBOMCTBEHHOCTH MPE/ICTABICHUH O BelecTBe. KopmycKysspHO- BOJHOBOM Tyann3M.
11. Onerter Pe3epdopa. JInaeiuaTbie CIEKTPBI aTOMOB.

12. OnpiTer @panka u ['epria. Mogens atoma Bogopoaa bopa- Pesepdopna.
13. MarHuTHbIM MOMEHT 3J1eKTpoHa. CIeKTp aTomMa BOJ0pO/Ia.

01NN WD —

14. Ilpunnun Iaynu. Dnekrponnsie o0onouku. Ilepuoanueckas cucrema aneMeHToBMeH ieneeBa.

15. CieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. XapaKTePUCTUIECKUE PEHTIT€HOBCKHUE, CIIEKTPHI.
16. 3akon Mo3nu. Bogopoaonono0OHbIe CLIEKTPHI.
17. Tlpupoaa XMMHUYeCKOH cBsA3U. MoneKysipHbIe crieKTpbl. KoMOMHAIIMOHHOE paccessHue CBeTa.
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JIromuHecneHnus.

18. CrioHTaHHOE Y BBIHYKJIEHHOE U3y4yeHus. Jlazepsl.

19. EcrecTBeHHast paIMOAaKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacrmaja.

20. Cocras sapa. Hykionsl. 3apsiji 1 MacCOBOE YUCIIO siipa. DHEPTUU U CBSI3M spa.

21. Uzotomnsl, MckyccTBeHHBIE MIpEeBpalleHus saep. a- U B-pacnana, y-uznyueune. SaepHoie
peakIuu.

22. O6onoyeuHas ¥ KaneiabHas MOJICNHU Ipa.

23. Jlenenue sipep. Llennas peakuus. SnepHble peakuu Ha TEIJIOBBIX U OBICTPHIX HEUTPOHAX.
Peakius cuntesa, mpobieMa ynpaBiisieMOro TEPMOSIIEPHOTO CUHTE3a.

24. dynnamenTanbHble B3anmozaeicTBus. Kimaccudukarust sieMeHTapHbIX YaCTHII.

25. BzaumopeicTBrE 2IeMEHTapHBIX YaCTHUIl U 3aKOHBI COXpaHeHUs. YacTHUIIbI U aHTUYACTHIIBL.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue myqn.

27. ®yHnamMeHTalbHbIE YacTUIbI. YaCTUIIBI-YYACTHUKHU U YACTHUIIBI- IEPEHOCYUKH
B3aMMOJEHCTBUN.

Kputepuu onenku:
- ecnu .BeinonHEeHO 100% 3amanus, To cTyneHT nomydaet 20 6amios;
- €CJIU .BBINOJIHEHO 75% 3a/1aHusl, TO CTyAEHT noJry4yaer 15 6ayios;
- ecnu .BbIMOJTHEHO 50% 3amanust, TO CTyAeHT nony4aet 10 6aios;

- €CJIM .BBIMOJHEHO 25% 3aaHus, TO CTYJEHT MOJIydaeT 5 6aios;

- €CIH .BBIMOJIHEHO MeHee 25%3a1anus, To CTyIeHT noiy4aer 0 6asoB.

KommiexT 3aganuii 1JIsi KOHTPOJIbHON PadoThI

2 cemecTp
KonTponbhast pabora Nel.
Bapuanr 0.

110. Touka IBHKETCS IO OKPYKHOCTU pagnycoM R = 30 ¢M C IOCTOSIHHBIM YIJIOBBIM YCKOPEHUEM é&.
Onpenenuts TaHTEHIMAIBHOE YCKOPEHHE ¢, TOYKH, €CIU H3BECTHO, 4YTO 3a Bpemsif = 4 ¢ oOHa
COBepIIMIa TpH 060POTa M B KOHIIE TPETHETO 000POTa €€ HOPMATILHOE YCKOpeHue o= 2,7 M/c’.
120. Jloaka nnmunHoit {= 3 M u maccoi m= 120 kr crouT Ha cnokoiHo¥ Boje. Ha HOocy m xopme
HaxonuATcsl ABa pblbaka Maccamu m;= 60 kr u m,= 90 kr. Ha ckoibkO CABHHETCS JOAKa
OTHOCHUTEJILHO BO/JIbl, €CJIM PbIOAKH TOMEHSAIOTCS MECTaMu?

130. Ilap maccoil m;= 2 Kr CTaJKUBAeTCAd C MOKOAMIMMCS IIapoM OOJbLIEH Macchl U HPU ITOM
tepsier 40% xuHeTnyeckod sHepruu. Omnpenenuth maccy m, OonbIIero mapa. Yaap cYuTaTh
a0COJIIOTHO YIIPYTUM, IPSMBIM, LIEHTPATbHbIM.
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140. Kaxas pabota A nomkHa ObITH COBEpIIEHA TPU MOAHATUH C 3€MJIM MaTepPHUajoB Ui OCTPONKH
MAIUHAPUYECKOW TpyObl BBICOTON A= 40 M, HapyXHbIM nuameTpoM D = 3,0 M W BHYTPEHHUM
nuametpoM d= 2,0 M? TII0THOCTH MaTepuaia p NPUHATH paBHOi 2,8 - 10° kr/M’.

150. K koHIIaM JIETKOW W HEPaCTSHKUMON HHUTH, TEPEKUHYTOM dYepe3 OJIOK, MOABEIICHBI TPY3bI
maccamu m;= 0,2 kr u m; = 0,3 kr. Bo CKOJIbKO pa3 OTJIMYAIOTCS CHUJIbI, IEUCTBYIOIINE HA HUTDH IO
o0e cTopoHsl OT Oi0Ka, ecnu Macca O6nokam = 0,4 Kr, a €ro OCh JBUKETCS BEPTUKAIBLHO BBEPX C
ycKopenueM o= 2 M/c*? CUlaMu TPEHUS M IPOCKAJIL3BIBAHUS HUTHU 110 OJIOKY MPEHEOPEYb.

160. OnHopoanslil cTepkenb amuHou € = 1,0 M 1 Maccoit M = 0,7 Kr moJiBelIeH Ha TOPU30HTAIBHOMN
OCH, TIPOXOJIAIICH Yepe3 BEPXHHUIM KOHEIl CTePKHs. B TOUKY, OTCTOSAIIYIO0 OT OCH Ha % ¢, abCOIIIOTHO
YOPYTO ynapsieT myJjsi Maccod m = 5 Kr, JeTdias NeprneHIuKyIIpHO CTepKHIO U ero ocu. [locme
yJapa cTepKeHb OTKIOHMIICS Ha yroi a = 60 OpenenuTs CKOPOCTb IIyJIH.

170. Bo ckonbKko pa3 cpefHss MIOTHOCTh 36MHOTO BEIIECTBAa OTIMYAETCS OT CPeJHEH IMIOTHOCTU
ayHHoro? IlpuHsaTe, uto paauyc R; 3eMiau B 6 pa3 MeHbIIIE Beca Tea Ha 3eMile.

KonTponbhast pabota Ne2.
Bapuant 0.

210. Onpenenutb KOJIUYECTBO BEIIECTBA V U UUCIIO N MOJIeKYJT a30Ta Maccoid m= 0,2 Kr.

220. OmnpenenuTh MIOTHOCTh p BOJASHOIO TMapa, Haxojsmierocs mnoj naasienuemp =2.5 klla u
umMerolero temmneparypy 7= 250 K.

230. OmnpenenuTh CPENHIO KHHETHUYECKYIO 3HEPIUi0 <L, TMOCTYNATENbHOTO IBMKEHMUS U <Eg»
BpalllaTeIbHOTO JIBIKEHHUS MOJIEKYJbl a3oTa mpu temmeparype I = 1 kB. Omnpegenuth Takxke
MOJIHY0 KHHETUYECKYIO SHEPTHIO E, MOJIEKYJIbI MIPU TEX K€ YCIOBHSIX.

240. OpmHOATOMHBIM Ta3 MPU HOPMAJBHBIX YCIOBUAX 3aHUMaeT o0veM V = 51. Berauciurhb
TeroeMKocTh C, 3TOTo ras3a npu MOCTOSHHOM O00bEME.

250. B chepudeckoit koa06e BMECTUMOCTRIO V= 371, comepkaliei a3oT, Co3/laH BaKyyM C JIaBICHHEM
p= 80 mxklIla. Temnepatypa raza 7'= 250 K. MoHO /11 cyuTaTh BaKyyM B KOJIOE€ BHICOKHM?

260. Ompenenuth paboTy A, KOTOPYIO COBEPIIHUT a30T, €CIIM €My TNPHU TMOCTOSHHOM JaBJICHUU
cooOmmTe KonmudectBo TeroTel O = 21 k/[x. Haiiti takke usmenenne AU BHYTpeHHEH >HEPTrUu
rasa.

270. B nuxne KapHo ra3 nosnyuus ot temiooraatduka temiory Q = 500 [k u coBepimn padboty 4 =
100 Ix. Temneparypa Temnootnaruuka 7; =400 K. Onpenenuts Temnepatypy 1> TEIIONPUEMHHKA.
280. /IBe xammu pTyTH paguycoMm » = 1,2 MM Kak/1asi CIIMITUCH B OJHY OO0JIbIIyI0 Karuto. OnpeaenuTsb
SHEpruio £, KoTopasi BbIACIUTCS MPU 3TOM clusHUU. CUUTaTh IPOIECC U30TEPMHUUECKUM.
Kontponbhas padota Nel.

Bapwuanrt 1.

101. Teno OpoieHO BEPTHKAIBLHO BBEPX C HAYAJIIBHOW CKOPOCTHIO Vo = 4 M/c. Korma oHO gocTurio
BEpXHEH TOYKHM IOJETa M3 TOr0 € HayalbHOIO ITyHKTa, C TOM K€ HAyaJbHOM CKOPOCTBIO U
BEPTHKAJIBHO BBEpX OpoleHo BTOpoe Teno. Ha kakoM paccTossHMM /1 OT HAayalbHOTO ITYHKTa
BcTpeTarcs Ttena? ConpoTUBIEHUE BO3/lyXa HE YUUTHIBATh.

111. ITpu rOpU30HTATBLHOM IOJIETE CO CKOPOCThIO v = 250 M/C CHaps Maccoi m = 8 Kr pa3opBajcs
Ha JIBE YacTH. bombIas 4acTh Maccoi m; = 6 Kr moixyuyusia ckopocTs u; = 400 M/c B HampaBIeHUU
noJnieta cHapsiga. OnpeneanuTb MOAYJIb U HAMIPaBJIEHUE CKOPOCTH U, MEHBIIIEH YacTH CHapsaa.

121. B nepeBsiHHBIN 11ap Maccoil m; = § Kr, MOJBELICHHbI Ha HUTH JUIMHON £ = 1.8 M, nmomajgaer
TOPU30HTAJILHO JeTAmas myias Maccol m, = 4 r. C Kakol CKOPOCTBIO JIeTesa MyJisi, €ClH HUTh C
IIAPOM W 3aCTpSBINEN B HEM ITyJIel OTKJIOHMIACH OT BEPTHKAIM Ha yroi o = 3'? Pasmepom mmapa
npeHeOpeys. Y aap My CYUTATh MPSIMBIM, IIEHTPAIbHBIM.

131. Onpenenuth pabOTy PACTKEHUS BYX COCIMHEHHBIX MOCJIEI0BATEIBHO MPYKUH )KECTKOCTSIMU
k=400 H/m u k=250 H/m, ecniu iepBast Ipy>kUHA MPU dTOM pacTsHyinach Ha A€ =2 cwm.
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141. [lapuk maccoit m = 60 1, NpuUBA3aHHBIN K KOHIy HUTH JiuHOW ¢; = 1,2 M, Bpamaercs c
4acTOTOM 1= 2 ¢, OmMpasch Ha TOPM3OHTAIBHYIO INIOCKOCTh. HHTH yKOpauuBaeTcsi, IpUOIKast
mapuk K ocu 10 paccrostaust £, = 0,6 M. C kako¥ 4acToToil n, OyAeT Mpu 3TOM BpallaThCs MApUK?
Kakyro paboty A coBepiiaer BHEIIHAS CHJia, yKopauuBass HUTH? TpeHHeM IIapuka O IUIOCKOCTb
peHeOpeyb.

151. Ha ckambe JKyKOBCKOTO CHIIUT YENOBEK U JACPKUT HA BBHITSHYTHIX pyKaxX TUpU Maccol  m =15
KT Kaxaas. PaccTosgHue ot kaxxaoi rupu 10 ocu ckambi £ = 70 cM. Ckambs BpallaeTcsi ¢ 4aCTOTOM 7
=1 ¢’'. Kak M3MEHHUTCs 9acTOTa BpalleHHs: CKAMBU M KaKyr paboTy 4 MpOU3BEIET YEIOBEK, €CIIU OH
COXKMET PYKH TaK, YTO PacCTOSIHHE OT KaXKJIOM TMpu J0 OcH yMeHbuTcs a0 > =20 cM? MomeHT
VHEPLMHU Y€I0BEKA U CKAMbU (BMECTE) OTHOCHTEIBHO OCHU J= 2,5 KT - M.

161. Ompenenuts HanpspkeHHOCTh (G TrpaBUTAMOHHOTO Toyisi Ha BeicoTe A= 1000 kM Han
MOBEpXHOCThI0 3eMiin. CuuTaTh U3BECTHBIMH YCKOPEHHE g CBOOOAHOTO MAJCHHS Yy MOBEPXHOCTHU
3emun u ee paauyc R.

171. Ha crepxue nnuHoi ¢ = 30 ¢cM yKpeIuieHbl JBa OJWHAKOBBIX TPy3HUKa: OJUH — B CEPEIMHE
CTEpXKHs, APYrodl — Ha OJHOM u3 ero KoHUoB. CrTepkeHb € Tpy3amMH KojeOleTcs OKOJO
ropu3oHTanbHON ocu. [Ipoxonasiieil yepe3 cBOOOTHBIN KOHEI cTepkHsA. OnpenenuTs IpUBeIeHHYIO
uHy L w mepuox T TPOCTBIX TapMOHMYECKMX KOJeOaHWH JaHHOTO (PH3MUECKOTO MasTHHUKA.
Maccoii cTepHs IpeHeOpeyb.

KontponbHas pabora No2.
Bapuanr 1.

201. OnpenenuTh KOJTUYECTBO BEIIECTBA VM YHCIIO N MOJIEKYJI KUCJIOpoia Maccoit m= 0,5 Kr.

211. B nunuaap mmuHOW ¢ = 1,6 M, 3alOJHEHHBIM BO3AyXOM NpPH HOPMalIbHOM aTrMochepHOM
JaBIEHUA py, Hayaad MEUICHHO BJBHTaTh MOPIIEHb IUIOMAAbI0 ocHoBanus S = 200 cm’.
Omnpenenuts cuy F, AEHCTBYIONIYIO Ha MOPIIEHb, €CIIM €r0 OCTAHOBUTH Ha pacctossHuu €; = 10 cm
OT JIHA LMJIMH/IpA.

221. Ompenenuth BHYTPEHHIOW 3Hepruto U BOAOPOJa, a TaKXkKe CPEIHIOI KUHETHUECKYIO YHEPTHI0
(&) MOJIEKYJIBI 3TOTO raza npu temmneparype 7' = 300 K, ecnu koaudecTBO BellecTBa v 3TOrO rasa
paBHO 0,5 MOJIb.

231. OnpenenuTh MOJSPHYIO Maccy M JBYXaTOMHOTO ra3a M €ro yeJbHbIE TEeIUIOEMKOCTH, €CIIH
U3BECTHO, YTO Pa3HOCTH C,- €, YACTBHBIX TEIJIOEMKOCTEH 3TOoro raza paBHa 260 [x/ (kr - K).

241. Haiitu cpeiHee 4UCIO (z) CTOJIKHOBEHHH 3a BpeMms ¢t = | ¢ u IIuHY cBOOOJHOTO Tpobera «£»
MOJIEKYJIbI TeJIHsI, €CJIM Ta3 HaxoAUTCs 1oj AasieHuem p= 2 klla npu temneparype 7= 200 K.

251. OnpenenuTh KOJIMYECTBO TETUIOTH (), KOTOPOE HAMA0 COOOLTUTH KHCIOpoay oobemMoM V= 50 1
MIPU €r0 U30XOPHOM HarpeBaHUM, UTOOBI JaBJIeHHE ra3a NoBbICHIOCH Ha Ap = 0,5 Mma.
261.MneanbHblil Ta3 coBepmaeT uuki KapHo mpu temmneparypax temtonpuemHuka 7, = 290 K u
termmootnatunka 77 = 400 K. Bo ckonpko pa3 yBenmuuutTcs KOAI(DQPHUIIMEHT TOJE3HOTO JIEHCTBHUS M
LIMKJIa, €CJIM TeMIIepaTypa TeIIooTIaTdyruka Bo3pacrer 10 7', = 600 K?

271. Halitu mMaccy mBOJBI, BOIICIIICH B CTEKISHHYIO TPyOKy ¢ auameTpoM kaHaia d = 0,8 mwm,
OMYLICHHYIO B BOAY Ha Mallyto Ti1yOuHy. CunTaTh CMauyuBaHUE MOJIHBIM

KonTponbhast padora Nel.
Bapuant 2.

102. MartepuanbHas TOYKa JABUKETCA NPSIMOJIMHEWHO C yCKOpeHHEM o = 5 m/c’. Ompenenuts, Ha
CKOJIBKO IIyTh, MPOMJEHHBIM TOYKOM B n — 10 CeKyHAy, OyAeT Oousblle IMyTH, MPOWIECHHOIO B
npeabIayyto cekynuy. [punsars vy = 0.

112. C tenexku, CBOOOTHO JBIKYIIUKCS IO TOPU3OHTAIBHOMY ITyTH CO CKOPOCTBIO 0= 3 M/c, B
CTOPOHY, NPOTHUBOMNOJIOKHYIO JABUKEHUIO TEJEKKH, IPHIraeT 4YeJIOBEK, IOCIE YEro CKOPOCTh
TEJICKKH W3MEHWIACh W CTayna paBHOU u; = 4 m/c. OnpeaenuTb TOPU3OHTAIBHYIO COCTABIISIONIYIO
CKOPOCTHU U, YEJIOBEKa IPHU MPBIKKE OTHOCUTEIBHO TeleKKU. Macca Tenexku m; = 210 kr, macca
yenoBeka m;= 70 Kr.
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122. Tlo HeOompIIOMY KYCKYy MSTKOTO Kelie3a, JeKalleMy Ha HakoBaimbHe Maccod m; = 300 «r,
yaapsier Moot Macco m, = 8 kr. Onpenenuts KIIJI # ynapa, ecau ynap neynpyruid. [lone3zHoi
CUMTATh YHEPIHI0, 3aTPAYCHHYIO Ha Je(opMalmio KycKa Kejesa.

132. 13 maxTtel rimyouHo#t 2 = 600 M moTHUMAOT KJIeTh Maccor m; = 3,0 T Ha KaHaTe, KaXIbIi METP
KoToporo mmeer maccy m= 1,5 kxr. Kakas pabGora A4 coBepiiaercs TpH MOJHATAU KJICTH Ha
nmoBepXxHOCTh 3emin? KakoB K03 GUIIMEHT MOJIE3HOTO ACHCTBUS 7 TIOJILEMHOTO yCTpOcTBa?

142. Ilo xacaTtenpHOM K IIKMBY MaxOBHKa B BUJAE AMcKa quamerpoMm D = 75 cMm u mMaccoit m= 40 xr
npuiokeHa cuia F = 1 kH. OnpenenuTs yrioBoe yCKOpEHHE & U 4acTOTY BpaICHHs # MaXOBUKa
yepe3 Bpems = 10 ¢ mocne Havanma JOEHCTBUS CHJIBI, €CJIM paauyc rmikuBa paBeH 12 cm. Curoit
TpeHUsI IpeHeOpeYb.

152. Ha cxambe JKyKOBCKOIO CTOMUT YEJIOBEK M JAEPKHUT B pyKaX CTEPKEHb BEPTUKAJIBHO 10 OCU
ckampH. CKaMbsl C YEJIOBEKOM BpAIAeTCs C YIIOBOW CKOPOCThIO @; = 4 pan/c. C Kakoi yrioBoOM
CKOPOCTBIO > OyleT BpamaTtbcsi CKaMbs C YEIOBEKOM, €CIH MOBEPHYTh CTEP)KEHb TaK, YTOObI OH
3aHSJ TOPU3OHTAIbHOE ToJokeHue? CyMMapHbIii MOMEHT UHEPIIMH YeJIOBEKa U CKaMbU J=5
kr - M> . Jlnuna crepsxns £ = 1,8 M, macca m = 6 xr. CunTaTh, 4TO LIEHTP MACC CTEPIKHA C YETOBEKOM
HAXOAHUTCS Ha OCH IIaT()OPMBI.

162. Kakas pabota A Oyzaer coBepllieHa CHJIIAMU T'PAaBUTAIIMOHHOTO TOJS MPH MAJCHUU Ha 3EMITIO
tena maccoit m= 2 kr: 1) ¢ BeicoThl £ = 1000 kM; 2) n3 6eCKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aUMHO MEPICHAUKYJISAPHBIX KOJIEOAHUSAX, YPABHEHUS
KOTOPBIX X = A;sinw;t m y = Axcoswst, toe A, = 8 em, Ay = 4 em, w; = w; = 2¢’. Hanucars
ypaBHEHHUE TPACKTOPUU U MOCTPOUTH ee. [lokazaTh HampaBiIeHHE IBHKEHUS TOUKHU.

KonTponbhast padota Ne2.
Bapuant 2.

202. CKOJIBKO aTOMOB COJICPKHUTCS B pTyTH: 1) KoaudecTBoM BemiecTBa v= 0,2 MoJb; 2) Maccou m =
11r?

212. B Gamtone Haxomutcs ra3z mnpu temmeparype 7, = 400 K. Jlo xakoii TemmepaTypsl 7> HazIo
HarpeThb ra3, 4ToObl €ro JaBJICHUE YBEIUYUIOCh B 1,5 paza?

222. OmnpenenuTs CyMMapHYK KHHETHYECKYIO JHEpPruro F, MOCTyHmaTelbHOTO ABM)KEHUS BCEX
MOJIEKYJI ra3a, HaXOJIAIIErocs B COCyJle BMECTUMOCTRIO V' = 3 11 o aasienuem p = 540 klla.

232. HaiiTu yJienbHBIE C U ¢y, a TaKkke MoJIsipHble C, 1 C,TeINIOEMKOCTH YTIIEKHUCIIOTO Tra3a.

242. OmnpenenuTts CPEJHIOK JUIMHY CBOOOAHOTO mpobera «f» MOJIKYJBl a30Ta B COCyJe
BMECTHMOCTRIO =5 11. Maccarazam =0,5.

252. Ilpu n3oTepMHUUECcKOM paciiupeHun a3ota mpu temneparype 7' = 280 K o6beM ero yBeauuusics
B nBa paza. OmnpenenuTh: 1) COBEpUICHHYIO NMPHU pacIIMPEHUN raza padoty A; 2) m3meHenue AU
BHYTpPEHHEN 3HEepIruy; 3) KOJIMUECTBO TEIUIOTH (), mojlydeHHoe razom. Macca azora m = (0,2 K.

262. UneanbHblii Ta3 coBepmaeT uuki Kapno. Temnepatypa 7)TeriooTnaTylKa B 4eThIpe paza (n =
4) Gospllie TEMNEPATyphl TeIUIONpueMHuKa. Kakyio 1010 @ KoJaudecTBa TEIJIOThl, MOTYUYEHHOTO 3a
OJIMH ITUKJI OT TEeIIOOTAATYUKA, Ta3 OTAACT TEIIONPUEMHUKY ?

272. Kakyio paboTy 4 HaJ0 COBEPIIUTH NMPHU BBIAYBAHUHM MBUIBHOTO Iy3bIps, YTOOBI YBEIUUUTH €T0
06weM ot V; = 8 cM® 10 Vo= 16 cm*? Cumrars mporecc H30TepPMUIECKHM.

Kontponbnas padota Ne 1.
Bapuanr 3.

103. /e aBTOMAaIMHBI JBMXKYTCS IO JOporaMm, yroa Mexay KotopbiMu, a = 60°. CkopocTb
aBTOMAIMH v,= 54 kKM/4 ¥ v,= 72KkM/4. C KaKOH CKOPOCTBIOV YIAISIOTCAMAIIMHBI OJTHA OT JPYTOM?
113. Opynue, )X€CTKO 3aKpEIUICHHOE Ha >KEJE3HOJOpPOKHOU 1miatdopMe, TPOU3BOIUT BBICTPEN
BJOJIb MOJOTHA JKEJIE3HOW Joporu moj yriaom o« = 30° Kk nuHMM ropu3oHTa. ONpeaenuTh
CKOPOCTb U,0TKaTa MIaTGopMBbl, €CIIU CHapsJ BBUIETAET CO CKOpocThio  u; = 480 m/c. Macca
m1aTdOpMBI C OpYAUEM U CHapsiaMu m; = 181, macca cHapsiga m; = 60 Kr.
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123. Hlap maccoit m;= 1 KT IBHKETCS CO CKOPOCTHIO 0= 4 M/C U CTAJIKUBACTCS C IIAPOM MAaCCOM
m,=2KT, ITBUXKYUIMMCS HaBCTPEUy €My CO CKOpPOCThIO »; = 3 M/c. KakoBbI CKOPOCTHU; U U>IIApOB
nociie yaapa? ¥Yaap cuuTtath abCOIIOTHO YIIPYTUM, MIPSIMBIM, IIEHTPaIbHbIM.

133. Ilpyxwuna xectkoctbio k= 500 H/m cxara cumoit F' = 100 H. Onpenenuts padoTy ABHEMIHEH
CHJIBI, JIOTIOJIHUTENIFHO CXKMMAIONICH NpyXuHy erie Ha Al = 2 cm.

143. Ha o6ox maxoBuka auamerpoM D= 60cM HaMOTaH ITHYpP, K KOHIy KOTOPOTO TNPHUBSI3aH TPy3
Maccoi m= 2kr. Onpenenutb MOMEHT MHEPIUH JMaxXOBHKa, OH, Bpalllasich PaBHOYCKOPEHHO O]
NeCTBHEM CUJIBI TSKECTHU TPy3a, 3a BpeMs ¢ = 3¢ MpUoOpen YIIIOBYIO CKOPOCTh @ = 9 pa/c.

153. IInatdopma B Buae nucka auamerpoMmD= 3 M u Maccoit m,= 180 Kr MOXeT BpamaTbcs BOKPYT
BepTHKaIbHOU ocH. C Kakoil yIriioBOH CKOPOCThIO @; OyJeT BpalaThcs 3Ta miatdopma, eciu 1Mo
ee Kparo MoiieT 4enoBek Maccoim,= 70 Kr co cKopocThiov= 1,8 M/C OTHOCUTEIBHO TIATPOPMBI?
163. 113 6eCKOHEYHOCTH Ha TTOBEPXHOCTh 3€MJIH MajaeT METeOpHuT Maccor m = 30 K.
Onpenenuts paboTy A, KOTOpas Ipu 3TOM OyJeT COBEpIIeHA CUJIaMH TPABUTAIMOHHOTO OIS
3emiu. YckopeHHe cBOOOTHOTO MaeHUs] g y MOBEPXHOCTU 3eMIIU U €€ painyCc RCUuTaTh
M3BECTHBIMM.

Konrpomnsnas padora Ne 2.
Bapwuant 3.

203. Boza npu temmneparype ¢ = 4" C 3anumaeT 06beM V' = 1 cm’. OnpeaennTs KOIUYecTBO BEECTBA
v ¥ uncio N MOJIeKyJ BOJBI.

213. bamion BmectumocTtbio V' = 20 1 3anonHeH azotom npu temmeparypel = 400 K. Korna gacts
ra3a M3pacxoJioBajiu, JaBjieHHEe B OauioHe mnoHuswiock Ha Ap = 200 klla. Onpenenuts maccy
MU3PacX0J0BaHHOTO ra3a. [Iporecc cuntaTh H30TEPMUYECKHM.

223. KonnuecTBo BemiectBa resus v = 1,5 monb, Temneparypa 7' = 120 K. Onpeaenutbs cymmapHyto
KMHETUYECKYIO SHEPTHUIO E, MOCTyNaTeNbHOTO IBMYKEHUS BCEX MOJIEKYJ 3TOTO rasa.

233. OnpenenuTh NoKa3aTenb aauadaTel y UACAIBHOTO raza, KOTopslid pu temmneparype 7= 350 K u
nasnenuu p = 0,4 MlIla 3aaumaer o6wsem V= 300 1 u umeet Termoemkocth C,= 857 JIx/K.

243. Bonopon naxoautcs mon pasieHueM p = 20 mklla m umeer temmneparypy 7 = 300 K.
Omnpenenuts CPeHION UTHHY CBOOOAHOTO Tpobdera (/) MOJIeKyJIbl TAaKOTO rasa.

253. Tlpu agnabaTHOM CKaTUM JaBJEHUE Bo3ayxa Obuio yBenuyeHo oT p; = 50 xlla no p, = 0,5
MIla. 3ateM npu HEM3MEHHOM 00BbEeMe TeMIlepaTypa Bo3ayxa ObUIa MOHMKEHA J0 MePBOHAYAIBHOM.
Onpenenuts JaBlIeHUE p; Ta3a B KOHILE Ipolecca.

263. Omnpenenuth paboTy A, M30TEPMHUUYECKOTO CKATHs Ta3a, coBepriaromiero nukia Kapuo KIIJI
kotoporo 7= 0,4, eciu paboTa U30TEPMUUYECKOTO pacuiupeHus pasHa A; = 8§ JIx.

273. Kakas aHeprust E BbIACIUTCS TPU CIMSHUM JBYX Karelb pTyTH quamerpoMm d; = 0,8 Mmu d, =
1,2 MM B OHY Karuiro?

KonTponbhast padota Nel.
Bapuant 2

104. MarepuanbHas TOYKa ABMKETCS MPSMOJIMHEHHO C Ha4daJbHOM CKOpOCThIO vy = 10 m/c u
TIOCTOSIHHBIM YCKOpEHUeM a = -5 m/c’. OmnpenenuTh, BO CKOJBKO pas MyTh As, TPOWIEHHBINR
MaTepuaIbHOU TOUKOM, OYJeT MpeBhIIaTh MOAYJIb €€ MepemelieHus Ar ciycts ¢ = 4 ¢ mocie Hayana
OTCYETa BPEMEHHU.

114. Yenosek maccoit m; = 70 Kr, OETYIIHI CO CKOPOCTBIO 0; = 9 KM/4, TIOTOHSET TEICKKY MaCCOH 1,
= 190 xr, IBMXKYHIYIOCA CO CKOpPOCThIOD, =3,6 KM/4, W BCcKakuBaeT Ha Hee. C Kakoi
CKOpPOCTBIO CTaHET JABUTATHCSA TeNekKKa ¢ ueaoBekoMm? C Kakoil CKOPOCThIO OyIeT ABUTaThCS TENekKKa
C UEJIOBEKOM, €CJIM YEJIOBEK J0 IMpPbDKKA Oexall HaBCTpeuy TEJIeKKe?

124. [Ilap maccoit m,;= 3 KT ABMXKETCS CO CKOPOCTHIOD,=2 M/C U CTaJIKUBAETCS C MOKOSIIUMCS [IIapOM
maccoit m » = 5 kr. Kakas paborta Oyner cosepuieHa mnpu aedopmanuu mapos? Yaap cUuTaTh
aOCOIIOTHO HEYNPYTUM, IPSIMBIM, LIEHTPAIbHBIM.
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134. [Ie npyxwunsl xectkocThiok; = 0,5 kH/M u k=1 kH/M ckpernens! mapamiensao. OnpenenuTh
MMOTEHITHAIbHYIO PHEPTHI0 // JaHHOH CHCTEMBI IpH abCcomOTHON Aedopmarmun AL =4 cMm.
144. Huth c npuBsA3aHHBIMHU K €€ KOHLAM Tpy3amMu maccamu m ; = 50 r u m; = 60 r nepekuHyTa
yepe3 0110k 1uamerpoM D=4 cMm. Onpenenuts MOMEHT UHepUUUJ 010K, €CIIU MO JeCTBUEM CHIIBI
TSDKECTH TPY30B OH TIOJY4YHMJI YIJIOBOE ycKopenue &= 1,5 pan/c’. TpeHueM U NpoCKaab3bIBAHUEM
HUTH 110 OJIOKY TIpeHeOpeYb.
154. ITnardopma, nmeromas GopMy IMCKa, MOKET BpalllaThCsl OKOJIO BepTUKaiIbHOW ocu. Ha kparo
w1atgopMbl cTOUT yenoBek. Ha kakoif yron ¢ nmoBepHercs ruatdopma, eciu YesloBEK MOHIeT BAOIb
Kpas miatdopMbl U, 000HAs ee, BEpHETCsl B UCXOIHYIO (Ha matdopme) Touky? Macca miaTgopmbl
m;= 280 xr, Mmacca genoBeka m, = 80 KT.
164. C moBepXHOCTH 3eMJIM BEPTUKAIHLHO BBEPX IMyIIEHA paKeTa cO CKOPOCThI0 v= 5 kM/c. Ha kakyro
BBICOTY OHA MOAHUMETCS?
174. Onpenenuth 4acTOTy v IPOCTBIX TAPMOHUYECKUX KOJIeOaHui Jucka paguycoM R = 20 cM 0Koso
TOPU30HTAJILHON OCH, MpPOXOJAILIEH uepe3 CepeluHy pajuyca JAUCKAa MEepHEeHIUKYISPHO €ro
IJIOCKOCTH.

Kontponbras padota Ne 2.

Bapuanr 4.

204. Haiitu MmonspHyto Maccy M u Maccy i, OJIHOM MOJIEKYJIbl IOBAPEHHOM COJH.

214. B GamioHe BMeCTHMOCTBIO V' = 151 HaxomuTcs aproH moj maBieHueMm p; = 600 xlla u npwm
temneparype 71 = 300 K. Korna u3 Ganona ObIIO B3ITO HEKOTOpOE KOJIMYECTBO ra3a, IABJICHUE B
OaymmoHe MoHM3MIOCh 110 p> = 400 klla, a Temneparypa ycranoBminack 7> = 260 K. Omnpenenutsb
Maccy maprosa, B3siToro u3 OajuioHa.

224. MonspHasi BHyTpeHHss1 dHeprus U, HEKOTOPOro JByXaTOMHOro raza paBHa 6,02 k/[x/Moib.
Onpenenuts CpeIHIO KHHETHYECKYIO SHEPTUIO <&, > BPALLATENIBHOTO ABM)KEHUS OHON MOJIEKYJIbI
3TOrO rasza. ['a3 cuurats uaeasIbHbIM.

234. B cocyzie BMECTUMOCTBIO V= 6 J1 HaXOAWTCS NPU HOPMAJIBHBIX YCIOBHUSAX JABYXAaTOMHBIM Tras3.
Omnpenenuts TermoeMKocTh C, 3TOT0 raza Mmpu MOCTOSHHOM 00beMe.

244. Tlpu HOpMaJIBHBIX YCIOBUSX JJIMHA CBOOOIHOTO Mpobera < £ > MOJEKyJIbl BOJOPOJa paBHA
0,160 Mmxm. OnipenieTuTh AUaMeTp d MOJICKYJIbI BOJIOPO/IA.

254. Kucnopon maccoit m = 200 r 3anumaet 06beM V; = 100 1 1 HAXOAUTCS MOJ JABICHUEM p; =
200 kIla. ITpu HarpeBaHuM Ta3 pacIIMPHUIICS MPH MOCTOSHHOM JaBlieHHH 10 oobema V> = 300 1, a
3aTeM ero naBiieHue Bo3pocio a0 p; = 500 klla mpu HeusmenHom oOwneme. Halitu u3aMeHnenwue
BHyTpeHHell sHepruu AU Ta3za, COBEPIICHHYIO razoM paboty A u Temiuory (J, mepelaHHylo Tasy.
[TocTpouts rpaduk nporuecca.

264. I'a3, coBepmaromuii uky KapHo, otnan teronpuemMHuky temioty O-= 14 kJ[x. Onpenenursb
Temneparypy I; TEIIOOTAATUMKa, €CIU MpH TemmepaType TemonpueMHuka 7> = 280 K pabora
nukia A = 6 kJIx.

274. OnpenenuTh 1aBiICHUE p BHYTPU BO3AYIIHOIO My3bIpbKa JUaMETpoM d = 4 MM, HaXOJSILIErocs B
BOJIE y caMoi ee moBepXHOCTU. CUuTaTh aTMOC(EPHOE TaBICHNE HOPMAIbHBIM.

Kontponbnas pabora Nel.
Bapuanr 5.

105. Benocuneauct exan U3 OAHOIO MyHKTa B apyroil. IlepByro TpeTh myTH OH mpoexan co
CKOpOCThIO v; = 18 kM/4. [/lanee MoOMIOBUHY OCTABIIErOCsS BPEMEHU OH €Xajl CO CKOPOCThIO v, = 22
KM/4, TIOCJI€ YeTo /10 KOHEYHOTO IMyHKTa OH IIEJ MEeIIKOM CO CKOPOCTBIO 03 = 5 KM/4. Onpenenutsb
CPEIHIOI0 CKOPOCTH (D)BEIIOCHUIIETUCTA.

115. Konbkobesxell, cTOsl Ha KOHbKaX Ha JIbAY, OpocaeTKaMeHb Maccoul m,;= 2,5 Kr Mo YIJIoOM o, =
30° k ropu3oHTyco ckopocThio v = 10 m/c. KakoBa OyaeT HauaabHas CKOPOCTh VyIBHKEHUS
KOHBbKOOEXKIIa, eciu Macca ero m,= 60 xr? [lepemenienremM KOHbKOOEXKIIa BO BpeMsi Opocka
peHeOpeyb.
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125. Onpenenutes KIIJl #Heynpyroro ynapa 6oiika Maccoit m;= 0,5 T, majarooIero Ha cBar Maccou
m> =120 kr. [Tone3HO# cUunTaTh PHEPTHUIO, 3aTPAYCHHYIO Ha BOMBaHHUE CBau.

135. Kakyto Hy>KHO COBEPIIUTH paboTy A, 4T0OBI MPYKHUHY KeCTKOCThIO k= 800 H/M, cxkaTyro Ha x =
6 cM, JOITOJIHUTENIHLHO CKaTh HA A x = 8 cM?

145. CrepsxeHb BpalaeTcs BOKPYT OCH, MPOXOSIICH uepes ero Cepe/InHy, COTIacCHO YPaBHEHUIO ¢ =
At+Bf, tne A =2 pan/c,B = 0,2 pan/c’. Onpenenurs BpalaloIMii MOMEHT M, NeWCTBYIOIMIA Ha
CTEp>KE€Hb uepe3 BpeMs { = 2 ¢ Mocje Hadalla BpalleHUs, €CIM MOMEHT MHEPIUU CTEepxkHS J =
0,048 xr- M>.

155. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK W JIEPKUT B PYKE 3a OCh BEIIOCHUIIEIHOE KOJECO,
Bpalarolieecss BOKPYr CBOEH OCH C YIVIOBOM ckopocThio @; = 25 pan/c. Och Koieca
pacroiiokKeHa BEPTUKAIBHO M COBHAAAaeT ¢ OChlo ckaMbH JKykoBckoro. C Kakod CKOPOCTHIO ®>
CTaHEeT BpallaThCsl CKaMbsl, €CIIU MOBEPHYTh KOJIECO BOKPYT TOPU30HTAIBLHOM OcH Ha yroi o = 90°?
MOMEHT MHEpLUM YeI0BEKA U CKaMbu J paBeH 2,5 Kr - M”, MOMEHT uHepiuu Kojeca Jo = 0,5 kr -
M.

165. Tlo xpyroBoii opOuTe BOKpYr 3emuim oOpamiaeTcss CIyTHHK ¢ mepuonoM 1 = 90 MuH.
Omnpenenuts BHICOTY CIyTHHKA. YCKOpPEHHE CBOOOIHOTO MAaJCHUS gy MOBEPXHOCTU 3eMIIU U €e
paanyc R cuutaTh U3BECTHBIMH.

175. Onpenenuth neproA 7 MPOCTHIX TaApMOHUYECKUX KojeOaHui qucka paanycom R = 40 cMm okojo
TOPU3OHTAJIBLHOM OCH, MTPOXOIAIIEH Yepe3 00pa3youlyo aucka.

Konrpomnsnas padora Ne 2.
Bapwuanr 5.

205. Onpenenutb Maccy m,0THOM MOJIEKYJIbI YTIIEKUCIIOTO ra3a.

215. JIBa cocyia OJMHAKOBOTO 00BbeMa cojiepxKaT KUciIopoa. B oqnom cocyne nasnenue p; = 2 MIla
u temriepatypa 7; = 800 K, B apyrom p> = 2,5 Mlla, 7> = 200 K. Cocyasl coequHUIN TPYOKOH H
OXJIAIWIM Haxojsuleiics B HUX Kkuciaopon no Ttemmeparypsl I = 200 K. Onpepenuth
YCTaHOBUBIIIEECS B COCY/Iax JaBlICHUE p.

225. OmnpenenuTh CpeIHIO KMHETUYECKYIO HEPTHUIO (&) OJTHOM MOJIeKyJbl BoagHoro mapa 7' = 500
K.

235. OmnpenenuTh OTHOCUTENIBHYIO MOJEKYJSIpHYIO Maccy M, u MoyisipHyro Maccy M rasa, eciu
Pa3HOCTh €ro yAeIbHBIX TEeIJI0OeMKoCTeH ¢, - ¢, = 2,08 k/[x/(kr-K).

245. KakoBa cpemussi apudmeTHyeckass CKOPOCTh (D) MOJEKYJI KHCIOpOoJa TpU HOPMAIbHBIX
ycnoBusix. Ecnu uzBectHO, YTO cpefHss IIMHA CBOOOIHOTO mpobera «£» MOJEKYJbl KHUCIOpoaa MpH
3THX ycaoBusx paBHa 100 HM?

255. O6BeM BoJ0poAa P U30TEPMHUUECKOM pacmupenuu npu temmeparype 7= 300 K yBennuuncs
B n = 3 paza. Onpenenuts padoTy 4, COBEPIICHHYIO Ta30M, U TEIIOTY (J, MOJYUYEHHYIO MPU STOM.
Macca mBogopona pasaa 200 r.

265. I'a3, sBissch paboyuM BeLIECTBOM B IIuKJe KapHo, moiy4ns oT TemIo0TAaTYMKA TEIIoTy Q) =
4,38 kJ/[x u coepmmn padory 4 = 2,4 xJ[x. Onpenenuts TeMmmeparypy TEIUIOOTIAaTYUKa, €CIIH
Temneparypa terionpueMuuka 7,=273 K.

275. IlpocTpaHCTBO MEXIy NBYMSI CTEKISIHHBIMH MapalljieIbHbIMH IJIACTUHKAMH C TUIOHIAJIBIO
nosepxHoctu S = 100 cM? Kaxkaas, pacmoI0KEHHBIMU Ha paccTosHuu £ = 20 MKM Ipyr OT Ipyra,
3aIMoJIHEHO BOJI0M. OnpenenuTs cuily F, MpHKUMAIOIIY0 TUIACTUHKY JAPYT K Apyry. CuuTaTh MEHHCK
BOTHYTBIM C IMAMETPOM d, paBHBIM PaCCTOSTHUIO MEX/y MJIACTUHKAMHU.

KonTponbhast padota Nel.
Bapuanrt 6.

106. Teno 6pomeno mox yrioM o = 30° K TOPU30HTY €O cKopocThio v,= 30 M/c. KakoBbl OyayT
HOPMAaJIbHOE @, U TAHTCHIIMAIBHOE a;YCKOPEHUS Teja uepe3 BpeMss = | ¢ rmocie Havana JBHKEHUS?
116. Ha oy cTouT Tenexka B BHJAC JUIMHHOW JOCKH, CHAOKEHHOW JIETKUMHU Kojecamu. Ha ogHOM
KOHIIE JIOCKHM CTOUT 4esioBek. Macca ero m; = 60 kr, Mmacca gocku m,= 20 kr. C Kakoil CKOPOCTbHIO
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(oTHOCHTENBHO TONAa) OyaeT ABHUTaThCA TEJEXKKA, €CIM YENOBEK IOWAET BJOJIb HEe CO
CKOpPOCTBIO (OTHOCUTEIBHO JOCKH) v = 1 M/c? Maccoii kojiec U TpeHHeM peHeOpeyb.

126. Ilap maccoit m,= 4 Kr JIBIKETCS CO CKOPOCTBIO ;= 5 M/C M CTAIKUBAETCS C IIapOM MacCCOM
m>= 6 KT, KOTOPBI JABIKETCS €My HAaBCTPEUy CO CKOPOCThIO 0,= 2 M/c. OnpeneanuTb CKOPOCTH U 1
u; 1IapoB HOcCJe yaapa. Y 1ap cuuTaTh aOCOJIIOTHO YIPYTUM, IPSIMBIM, LIEHT paJIbHBIM.

136. Eciiu Ha BepXHUI KOHEI] BEPTUKAJIBLHO PACIIOI0KEHHON CIUPATIbHOW MPYKUHBI MOJIOKHUTH TPY3,
TO MpYyXuHa coxxmercs Ha A¢ = 3 MM. Ha CKOJIBKO COXMET MpPYXUHY TOT K€ Tpy3, yHaBIIUK Ha
KOHEII MPY>KUHBI C BBICOTHI A= 8 cM?

146. Ilo roOpH3OHTANBPHOW TIUIOCKOCTH KAaTUTCA AHMCK CO CKOpOCThI0 v= 8 wm/c. Onpenenurtsb
KOA(h(UIMEHT CONPOTHBIEHUS, €CIU JHUCK, OyIyuH TMpeJoCTaBICHHBIM caMoMy cebe,
OCTaHOBWJICS, IPONAS MyTh s= 18 M.

156. OpnHopomubiii crepxkeHb mHOW ¢ = 1,0 M MOXeT CBOOOJHO BpamaTtbCsi BOKPYT
TOPU30HTAJIBLHOW OCH, MPOXOJAIIEH 4Yepe3 OAMH M3 €ro KOHLOB. B npyroil koHer aOCOIIOTHO
HEYNpPYyro ypaapseT Myl Maccod m = 7 T, JeTsAlas MNepHeHIUKYJISPHO CTEP>KHIO U €ro OCH.
Omnpenenute Maccy M CTEpXHs, €CIU B Pe3yJIbTaTe MOMNAJaHus IyJIM OH OTKJIOHUTCSA HAa yroil a =
60°. IIpuHATH cCKOpOCTh NIyJIH v = 360 M/cC.

166. Ha xaxom paccTOSIHUM OT LIEHTpa 3eMJIM HaXOAWTCA TOUYKa, B KOTOPOH HAINpPSKEHHOCTh
CYMMapHOTr'0 TpaBUTAIMOHHOTO mojs 3emnu u Jlynel paBHa Hymto? [IpuHATH, yTO Macca 3eMiHu B
81 pa3 Oosbiie maccel JIyHBI UM YTO pacCTOSHHME OT HEHTpa 3eMiu 10 IeHTpa JlyHsl paBHo 60 pa-
Jnycam 3eMIIH.

176. Omnpenenuts mnepuon 7 KoneOaHW MaTEMaTHYECKOTO MAsTHHKA, €CIM €ro MOJYJIb
MaKCHMaJIbHOTO TiepemerneHus 4,= 18 cM 1 MakCHUMalIbHasi CKOPOCTh Uma= 16 CM/C.

Kontponbras padota Ne 2.
Bapuanr 6.

206. OmpenenuTh KOHIIEHTPAIMION MOJIEKYJ HaXOSIIETOCS B COCY/I€ BMECTUMOCThIO V = 27
KonuuecTBo BemecTBa v kucinopozaa paBHo 0,2 MOJb.

216. BbluncauTh IUIOTHOCTh p a30Ta, Haxojsuierocs noja nasieHueM p = 2Mlla u umeromero
temnepatypy 1 =400 K.

226. OnpenenuTh CPeIHIOI0 KBAJIPATHUHYIO CKOPOCTH (Dy» MOJIEKYJIBI Ta3a, 3aKIFOYEHHOTO B COCY/T
BMECTUMOCTBIO V' =2 11 oz naBienueM p = 200 xlla. Macca raza m = 0,3 .

236. OnpenenuTs MOJISIPHBIC TETDIOEMKOCTH Ta3a, €CIIN ero YACNIbHbIC TeIoeMKocTd ¢, = 10,4 xJx/
(xr’K) u ¢,= 14,6 xIx/(xr-K).

246. Kucnopon Haxoaurcs non aasnenueM p = 133 ulla npu temneparype 7 = 200 K. Beruncinuts
CpeIHee YUCIIO (Z» CTOJIKHOBEHUH MOJIEKYJIBI KUCIOPO/a MPHU 3TUX YCIOBHSIX 3a Bpems = 1 c.

256. Azot maccoit m= 0,1 xr 6bu1 n300apHo Harpet ot Temneparypsl 7; = 200 K go temnepartypsl 7>
= 400 K. Onpenenuth paboTy A, COBEPIICHHYIO Ta30M, MOJYYCHHYIO UM TEIUIOTy () M U3MCHCHHE
AU BHyTpeHHEHN 3HEpruy a3oTa.

266. I'a3, coepmarommii nukn KaphHo, otnan temmonpueMHUKy 67% TEIUIOTHI, MOITYYEHHOR OT
teroornaTuuka.  Omnpenenauts  Temneparypy 1.  TEIUIONPUEMHMKA, €CIM  TeMIeparypa
TemtooTnatynka 7; =430 K.

276. I'nuuepyH NOAHSUICA B KaIWJUIApHOW TpyOke AuameTpoM KaHana d = 1 MM Ha BeicoTy /1 = 20
MM. OnpesenuTh TOBEPXHOCTHOE HATSHKeHHE o TulepuHa. CYUTaTh CMayMBaHKE TTOJHBIM.

Kontponbnas pabora Nel.
Bapuanr 7.

107. MarepuanbHasi TOYKa ABIKETCS 10 OKPY>KHOCTH C TIOCTOSHHOM YTJIOBOM CKOPOCTBIO ® = /6
pan/c. Bo ckonbko pa3 myTh As, npoiieHHbIN TOUKOW 3a BpeMs (=4 c, OyzaeT Ooiblle MOIyJs ee
nepemenieHus 42? IIpuHATh, 4TO B MOMEHT Hayajna OTCUeTa BPEMEHM PaJNyC-BEKTOP 7, 3aJar0lIuil
MOJIOKEHHUE TOYKH Ha OKPY’KHOCTH, OTHOCUTEIIBHO UCXOIHOTO MOJIOKEHHsI OBbII MOBEPHYT Ha YOI @y
= 7/3pan.
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117. Cuapsin, ereBmmii co ckopocthio v = 400 M/c, B BEpXHEH TOYKE TPACKTOPHUHU pa3opBalics
Ha JBa OCKOJIKa. MeHbIIUNA OCKOJOK, Macca KoTtoporo cocrtaBisieT 40% oOT mMaccwl cHapsdja,
moJjeTeN B MPOTHBOIOJOKHOM HalpaBJeHUHU CO cKopocTbiou; = 150 m/c. OnpenenuTs CKOPOCTh
u; OONBIIETO OCKOJIKA.

127. VI3 cTBOJIa aBTOMATHYECKOTO MUCTOJIETa BhUIeTeNa mysist Maccoit m,= 10 r co ckopoctsio v= 300
M/c. 3aTBOp mucToJieTa Maccorn,; = 200 T mMpMKUMaeTCs K CTBOJTY MPYKUHOM, )KECTKOCTh KOTOPOH k
= 25 kH/m. Ha xakoe paccTosiHue OTOiIeT 3aTBOp mocie BeicTpena? CUuTarh, 4TO MUCTOJIET KECTKO
3aKperuIeH.

137. U3 npy>XKHHHOTO TMHCTOJIETA C MPYXHHOM *KecTKoCThio kK = 150 H/M ObuT pom3BeieH BBICTpE
nmynei Maccoit m = 8 1. OnpeaenuTh CKOPOCTh v MU MPH BbUIETE €€ U3 MUCTOJIEeTa, €CliU MPY>KUHA
Obu1a cxaTa Ha Ax= 4 cMm.

147. Onpenenuts MOMEHT CHIIBI M, KOTOPBII HEOOXO0IMMO MPHIOKHUTH K OJIOKY, BpaIlaroIlIeMycs C
gacToToi n = 12 ¢!, 4T00bI OH OcTaHOBUICA B TeueHue Bpemenu A= 8 c. Jluametp 6moka D = 30 cm.
Maccy 6510ka m = 6 Kr cuuTaTh paBHOMEPHO paciipe/ie]IeHHON o 000y.

157. Ha kpato muiatdopmsl B BUIE JHUCKA, BPALIAIOIIEHCS M0 WHEPIIUH BOKPYT BEPTUKAIBHON OCH C
4acTOTOM 7,= 8 MMH', CTOMT 4YenoBeK Maccoit m; = 70 kr. Korga demoBex mepemien B LEHTD
w1aTGOpMbI, OHa CTaja BPalaThes ¢ YacToToi 7> 10 mua'. Onpemenuts Maccy m; IaTHOPMEL
MoOMEHT WHEepLUU YeTTOBEKa PACCUUTHIBATh, KaK JUIsl MAaTEPUATBLHOM TOUKH.

167. CriyTHUK 0oOpamaeTcsi BOKpYT 3eMJIu 10 KpyroBoit opourte Ha BbicoTe A= 520 kM. Onpenenutsb
nepuoj oOpallleHus: CIyTHUKA. YCKOpeHHE CBOOOJHOrO MaJeHUs g y MOBEPXHOCTH 3eMIIU U ee
panuyc R cYMTaTh U3BECTHBIMU.

177. MartepuanbHas TO4Ka COBEpIIAET MPOCThIe TApMOHHYECKHUE KOoJeOaHusl Tak, YTO B HadaJbHBIN
MOMEHT BpPEMEHH CMelleHuex) = 4 cM, a ckopocts v/~ 10 cm/c. Onpenenuts amIuTyny A u
HavanbpHYI0 a3y ¢, KonebaHuii, ecnu ux nepuon 7 =2 c.

Konrpomnsnas padora Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJIUYECTBO BEIIECTBA V BOJOPOJA 3AIMOIHSIONIETO cocyn oobeMoM V= 3 1, eciau
KOHIIEHTpaLuUs MOJIEKYII ra3a B cocye n=2-10" m>.
217. OnpenenuTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO Maccy M, ra3a, eciau npu temnepatype 7= 154 K
1 nasiieHu p = 2,8 MIla oH MMeeT I0THOCTH p= 6,1 Kr/M’.
227. Bonopon Haxoautcs npu temneparype 7 = 300 K. Haiitu cpeHIOI0 KHHETUUYECKYIO YHEPTHIO
(€4 BPAILATENILHOTO JIBUKEHUS OTHOM MOJIEKYJIBI, a TAK)K€ CyMMapHY KMHETHUECKYIO SHEPruto Ey
BCEX MOJIEKYJI 3TOT0 Tra3a; KoJu4ecTBo Bojopoaa v= 0,5 MoJb.
237. Haiitu ynenbsHble ¢, M ¢, 1 MoJisipHble C, 1 C, TEIUIOEMKOCTH a30Ta U TeNHsL.
247. Tlpu KakoM JaBJICHHUU p CPEIHSSI JIMHA CBOOOAHOTO mpobera («£» MOJEKyJd a3oTa paBHa 1 M,
eciu Temneparypa rasa ¢t = 10°C?
257. Bo ckonbKo pa3 yBeJIMUUTCSI 00bEM BOAOPO/A, COAECpKAILUN KOIMYECTBO BEIIECTBA v=0,4
MOJIb MPU U30TEPMUYECKOM PACILIUPEHUH, €CIIH IIPU ITOM T'a3 MOJYUYUT KOJIMUYECTBO TermioTel O= 800
Jx? Temneparypa Bogopona 7= 300 K.
267. Bo ckonmpko pa3 yBenuuurcs Kod(duuumeHT mose3Horo nedcTBua # uukia KapHo npu

TIOBBIIICHAH TeMIlepaTyphl Temtootaartunka ot /= 380 K mo Tt = 560 K? Temmeparypa
teronpuemHuka 7,= 280 K.

277. B Bony oIyllieHa Ha OYeHb MaIylo TITyOUHY CTEKIIsIHHas TpyOKa ¢ AuaMeTpoM KaHana d = 1 M.
Onpenenute Maccy m BOABI, BOLIEAIIEH B TPYOKY.

Bapuanr 8.
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108. MarepuanbHas TOYKa JABMXKETCS B IUIOCKOCTH XY COIJIACHO YpaBHEHUsAM x = A, + Bjt + Cif'u y
= A, + Byt + Co!, tne B, = 7 m/c, C; = -2 M/c?, B, = -1 m/c, C; = 0,2 m/c*. Haiith MOy M CKOPOCTH
Y YCKOPEHHSI TOYKU B MOMEHT BPEMEHH ¢ = 5 C.

118. JIBe ommuakoBwie JoAKH Maccamu m= 200 Kr Kaxmas (BMECTE C YEJIOBEKOM M Tpy3aMH,
HaxOJAIIMMUCS B JIOJKaX) JBIDKYTCS TMapajuieTbHBIMU KypcaMd HaBCTpeuy JApyr JApyry ¢
OJIMHAKOBBIMH CKOpocTsiMHu v = 1 M/c. Korza oAy mopaBHSIUCH, TO C IEPBOM JIOJIKU Ha BTOPYIO U
CO BTOpOM Ha TEPBYIO OJHOBPEMEHHO mepeOdpachiBaloT Tpy3sl Maccamunm; = 200 kr. OmnpeaenuTsb
CKOPOCTH U; Y U>JTOJIOK TIOCTIE TIepeOpachIBaHUsI TPY30B.

128. Illap maccoit m; = 5 Kr ABUKETCS CO CKOPOCTBIO v; = | M/C W CTaJKUBACTCS C MOKOSIIIUMCS
mapomM Maccoil m, = 2 kr. OmnpeaenuTh CKOPOCTH u; W U, IIApOB MOCHEe yAapa. YIap cuuTaTh
a0COJIFOTHO YIIPYTUM, MPSMBIM, IIEHTPATHHBIM.

138. Hanerer Ha nipyxuHHBIN Oydep, Baron maccoid m = 16 T, ABUTABIIMICS cO CKOpocThio v = 0,6
M/C, OCTAaHOBWJICSI, C3KaB MPYKuHY Ha A€ = 8 cM. Haiitu 0011y10 skeCcTKOCThA TpykuH Oydepa.

148. bnok, mmeronuii ¢opmy aucka macco m = 0,4 Kr, Bpamiaercss MOa JEWCTBHEM CHIIBI
HATSDKEHHUS HUTH, K KOHLAM KOTOpOM mojBewieHsl rpy3bl Maccamu m; = 0,3 xr u m; = 0,7 kr.
Onpenenuts cuibl HaTsKeHUst 1) U 7> HUTH 0 00€ CTOPOHBI OJI0Ka.

158. Ha kparo HenoaBuxkHOM ckambu JKykoBckoro nuamerpom D = 0,8 M U Maccoii m; = 6 KI' CTOUT
yesnoBek maccol m,= 60 kr. C Kakod YIJIOBOHM CKOPOCTBIO @ HAYHET BpaIlaTbCsl CKaMbs, €CIU
YeJIOBEK MOMMaeT JeTSAIMUA Ha Hero Ma4y mMaccod m = 0,5 xr? Tpaekropus Msiua rOpU30HTAJIbHA U
poxoauT Ha pacctosiHunr = 0,4 M oT ocu ckaMbu. CKOpOCTh MsiUa v = 5 M/c.

168. OnpenenuTs TUHEHHYIO U YTIOBYIO CKOPOCTH CIIyTHHKA 3eMJIH, 00OpaIlaroierocs mo KpyroBoit
opb6ute Ha BbicoTe £ = 1000 kM. YckopeHue CBOOOJHOTO MaleHUs g y MOBEPXHOCTH 3eMIIM U ee
paanyc RcunuTtaTh U3BECTHBIMH.

178. CknazapiBatoTcs ABa KojeOaHUs OJUHAKOBOTO HAMpPAaBIIEHUS M OJMHAKOBOTO IMEpPHOJA: X; =
Asinwt v x; = Axsinws(t + 1), tne Ay = A>=3 M, o; = w; = nc”’, = 10,5 ¢. Onpenenurs aMILIuTy 1y
A wm HavaneHyio (azy @gpesynbTupyromero konebanus. Hammcate ero ypaBHenue. [locTpoutsb
BEKTOPHYIO TUarpaMmy JjIsi MOMEeHTa BpemeHu? = 0.

Konrpomnsnas padora Ne 2.
Bapuanrt 8.

208. B Oamnone BMecTUMOCTBhIO V= 3 1 comepkurcs kuciopon maccoiim = 10 r. Onpenenursb
KOHIIEHTPAIMIO #MOJIEKYJI ra3a.

218. Haittu nimotHoCTh p a3ota nipu temneparype ' =400 K u naBnenun p = 2 Mlla.

228. [lpu kakoi Temmeparype CpeAHsisi KHHETHYECKas HHEPTus (&,» MOCTYIMATEIbHOTO JIBHXKCHHS
MOJIEKyJIbI ra3a paBHa 4,14 - 107! JIx?

238. BeIunciuTh yeabHble TEIOEMKOCTH ra3a, 3Has, 9To ero MojspHas Macc M =4 - 107 kr/mons u
otHomieHue teroemkocrend C,/C, = 1,67.

248. B cocyzie BMECTUMOCTbIO V' = 5 11 HaxoauTcst Bojgopoa maccoid m= 0,5 r. Onpeaenuts cpeaHIor
JUTMHY CBOOOAHOTO Mpobdera «£» MOJEKYJbl BOJOPO/Ia B 3TOM COCY/IE.

258. Kaxkas pabota A coBepuiaeTcst Ipu U30TEPMHUUECKOM PaACIIMPEHUU BOJOPOJa Maccod m= 5 T,
B3sTOr0 NipH Temmneparype 7 =290 K, eciim 00beM raza yBenuuuBaeTcs B Tpu pasa?

268. NneanpHas TeroBas MamuHa padoraer no uukiy Kapuo. Temnepatypa temnootaatuuka 7 =
500 K, Temneparypa temnonpuemaunka 7> = 250 K. Onpeaenuts Tepmuuecku KIIJ # nmukia, a Takxe
paboty A; pabouero BemiecTBa MPH HM30TEPMHUUYECKOM PACHIMPEHUH, €CIH TMPH H30TEPMHUECKOM
ckaTuM coBepieHa pabora A= 70 Jx.

278. Ha ckonbko faBiieHHWE p BO3AyXa BHYTPU MBUIBHOTO Iy3bIps OO0JbIlI€ HOPMAaJIbHOTO
aTMoc(hepHOro JaBJICHUS Py, €CITU AUAMETP My3bIpsa d= 5 MM?

Kontponbnas pabora Nel.
Bapuant 9.
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109. Tlo xparo paBHOMEpPHO BpAIIAIOIIEHCS C YIIOBOH CKOPOCThIO @ = | pan/c muathopMbl UIET
4enoBeK U 00XxoauT miaatdopmy 3a Bpems ¢ = 9,9 c. KakoBo Haubombliiee YCKOpEHHE O JABMKEHUS
yenoBeka oTHocuTenbHO 3emiu? [Ipunsate paguyc miaatdopmer R =2 M.

119. Ha ckoyIbKO MepeMecTUTCs OTHOCUTEIBHO Oepera joaka juymHon £ = 3,5 M u maccou m; = 200
KT, €CJIM CTOSALIMM Ha KopMe 4esoBeK maccod m, = 80 Kr mepeMecTHTcsl Ha Hoc joAku? CuurtaTh
JIOJIKY PacIoJIOKEHHOM MepreHAuKYIsIpHO Oepery.

129. U3 opyausi, HE HMMEIOUIETO MPOTUBOOTKATHOTO YCTPOMCTBa, MPOM3BOAMIACH CTpeiibOa B
TOpPU30HTaJILHOM HampaBieHuH. Korna opyzaue ObII0 HETOABM)KHO 3aKPETieHO, CHAPS] BbUIETEN CO
cCKOpocThio v; = 600 M/c, a KOrJa OpYAHMIO JaJd BO3MOXKHOCTH CBOOOJHO OTKATHIBATHCS Ha3aj,
CHaps[ BBUIETEI CO CKOPOCThIO 0; = 580 Mm/c. C Kakoil CKOPOCTHIO OTKATHIIOCH TIPU ATOM opyane?
139. Ilens mmunHoMt £ = 2 M JEXKUT HA CTOJIe, OJJHUM KOHIIOM CBHcas co crona. Ecnu pinnHa
CBELIMBAIONIEINCS YaCTH TIPEBIMIAET '/3f, TO IIEMb COCKANB3BIBAET €O cTona. ONpeNenuTh CKOPOCTh b
LIENY B MOMEHT €€ OTpbIBa OT CTOJA.

149. K kparo cTona npukperieH 0ok. Yepes 010k mepeKknHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOpOH MpHKperieHbl Tpy3bl. ONHUH TPy3 ABUKETCS MO MOBEPXHOCTU CTOJIA, a APYroi -
BJIOJIb BEpTUKAIU BHU3. OmnpenenuTb KOOPOUIUEHT fTpeHHs] MeXI1y MOBEPXHOCTIMHU Tpy3a U CTOJA,
€CITM Macchl KaXJIOTo Tpy3a M mMacca OJIoKa OJUHAKOBBI M TPY3bI JBMXKYTCA C YCKOpEeHHEeM o= 5,6
M/c?. TIpoCKaIb3bIBAHMEM HUTH 110 OJIOKY M CHUIION TPEHHS, IeHCTBYIOIEH Ha OJIOK, PEeHeOpeYb.

159. TI'opusonTanbHag miargopma maccoil m; = 150 xr Bpamiaercs BOKPYT BEpPTUKAJIBbHOM oOCH,
HPOXOJAIIEH Yepe3 LeHTp MmIaTGOPMBI, ¢ 4acToTol n= 8 MuH"'. Uenosek Maccoil m; = 70 KT CTOMT
npy 3TOM Ha Kparo 1uiatdopmbl. C Kakoil yriIOBOW CKOPOCTBIO @ HAYHET Bpamatbes miatdopma,
€ClIi 4YelloBeK mepeiiner oT kpas miatdhopMbl K ee ueHTpy? Cuutarh minaTdopMmMy KpyIJIbIM,
OJHOPOJHBIM JIUCKOM, @ YEJIOBEKA — MATEPUAIIBHON TOUKOA.

169. KakoBa macca 3emMiu, eciu u3BeCTHO, uyTo JIyHa B TeueHHe rojaa copepmaer 13 oOparieHHid
BOKDYT' 3eMJIH M paccTostHUE OT 3emutu 10 JIyHbl paBHO 3,84 - 10° m?

179. Ha rinagkoM TOpPU3OHTAJIBHOM CTOJE JIeKUT map maccol M = 200 r, mpuUKperyIieHHbIH K
TOPU30HTAILHO PACHIOIOKEHHOM JIETKOM MpYXKHUHE C )KeCcTKOCThIo k= 500 H/m. B map nmomagaer myst
Maccot m = 10 r, mersmas co ckopocteto v= 300 m/c, m 3actpeBaeT B HeMm. IIpeneOperas
IEepEeMEIIEHUEM 1Iapa BO BpeMs yJapa U CONpPOTUBICHHEM BO3yXa, ONPEIEIUTh aMIUIUTyaAy A U
nepuoA 7 xonebaHui mapa.

Kontponbras padota Ne 2.
Bapuant 9.

209. Omnpenenutb OTHOCUTEIBHYIO MOJEKYJSIpHYIO Maccy M,: 1) Bojwl; 2) yriieKUcioro rasa; 3)
MOBapEHHOM COJIH.

219. B cocyne BMectuMocThio V' = 40 1 Haxoautcs kucinopon npu temneparype 7 = 300 K. Korna
YacTh Ta3a U3pacxo0BalH, JaBlieHue B O6auioHe nmoHusmiock Ha Ap = 100 xIla. Onpenenuts maccy
MU3pacxo0BaHHOr0 Kucnopoza. [Ipouecc cuuraTte N30TEPMUUYECKUM.

229. B a3zore B3BeLICHbl MEIbYANUIINE MBUTMHKUA, KOTOPbIE ABMXKYTCS TaK, KaKk eciau Obl OHU OBLIN
OYeHb KPYMHBIMH MOJEKyJaMHu. Macca Kaxaoi neutMHkd paBHa 6 - 107° r. T'a3 maxommTes mpu
temneparype 7' = 400 K. Onpenenuts cpenHue KBaJIpaTHYHBIE CKOPOCTH (Uy), & TaKXkKe CpeaHHe
KHMHETHYECKUE DHEPTUH (&,» TIOCTYNATEIILHOTO JIBUXKEHUSI MOJIEKYJIbI a30Ta U MBUIMHKH.

239. TpexaToMHbIii ra3 noj aasinenueM p = 240 klla u temneparype ¢ = 20° C 3anumaeT 06bem V =
10 1. Onpenenuts TemioeMKocTh C, 3TOTO Ta3a MpU MOCTOSTHHOM JIaBJICHHH.

249. Cpenusisi ;uiiHa CBOOOAHOTO Mpoldera (£» MOJEeKYJbl BOJOPO/Ia MIPH HEKOTOPHIX YCIOBUSAX paBHA
2 mM. HaiiTi iIoTHOCTh p  BOJOPOA MPU ITUX YCITOBUSX.

259. Kakast 107151 @; KOIU4eCTBa TeIIOTHl (), MOABOJUMOTO K HI€aTbHOMY JIBYXaTOMHOMY Ta3y Mpu
n300apHOM TIpolLecce, pacXoayeTcs Ha yBennueHue 4 U BHyTpEeHHEH YHEPTUH raza U Kakasi J10Js @, —
Ha paboty A pacmupenus? PaccMoTpeTh Tpu citydasi, € ra3: 1) 0JHOaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBIH.

269. I'a3, coBepmaromnuii nukia Kapuo, nmomydaer teroty Q= 84 x/[x. Onpenenuts paboTy A rasa,
eciu Temrneparypa 7; TeIIoOTAaTYMKa B TPH pasa BhIIIE TeMIEPaTypsl 7> TEIIONPUEMHHUKA.
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279. Bo3aymiHblil my3bIpeKk TUaMeTpoM d= 2,2 MKM HaXOJIUTCS B BOJE y CaMOW €€ MOBEPXHOCTH.
Omnpenenuts MIOTHOCTh p BO3/AyXa B My3bIpPbKe, €CIM BO3AYyX HaJl TOBEPXHOCTHIO BOABI HAXOAUTCS
MIPU HOPMAJILHBIX YCIOBUSIX.

3 cemecTp
Kontponbnas padota Ne 3.
Bapuanr 0.

310. Paccrosiane d Mexay AByMs TodyeuHbIMU 3apsgamu O; = 2 nKn u Q; = 4 uKn paBHO60 cm.
Omnpenenuts TOYKY, B KOTOPYIO HYXHO TMOMECTHTh TpeTHil 3apsa (J; Tak, 4TOObI CUCTEMa 3apsiioB
HaxoJujaack B paBHOBecuH. Omnpenenuth 3apsan (J; U €ro 3HaK. YCTOMYMBOE WM HEYCTOMUYMBOE
Oyznet paBHOBecue?

320. /IBe TpeTu TOHKOTO Kojbla paauycoM R = [0 cm HecyT paBHOMEPHO pacHpeeNIEHHBIN C
JUHEHHON TIOTHOCTRIO 7 = 0,2 mxKn/m 3apsn. OnpeaenuTh HANpPsHDKEHHOCTh E AJIEKTPUYECKOTO
T10JI51, CO3/1aBAEMOT'0 PaCIIpeIeIeHHBIM 3apsiioM B Touke O, COBNAJAONIeH ¢ HEHTPOM KOJIbLA.

330. Ha nByx KoakcHaJbHBIX OECKOHEUHBIX IIWIIMHApax paauycaMu R u 2R paBHOMEpHO
pacrpeiesieHbl 3apsiibl C MOBEPXHOCTHBIMU TUIOTHOCTSIMU 0; U ax(puc. 1). Tpebyercs: 1) ucnonb3ys
teopemy Octparpaackoro-I'aycca: HailTu 3aBUCUMOCTD E (1) HANPSHKEHHOCTH AIEKTPUYECKOTO OIS
ot paccrostaust ans Tpex obOmacreii: I, I m III. Tlpunsares o, = -0, 0> = 40. 2) BBIYUCIUTH
HANPSDKEHHOCTh £ B TOUKe, yAAJIEHHOW OT OCH WJIMHIPOB Ha PACCTOSTHUE 7, U yKa3aTh HAIPaBIICHUE
sekropa E. [lpunsrteo = 30 nKu/m’, r = 4 R; 3) noctpouts rpaduk E (r).

340. Tonkas KBajJpaTHas paMKa PaBHOMEPHO 3apspKeHa C JIMHEWMHOW IIIOTHOCTHIO 3apsna v = 200
nKn/m. OnpeaenuTs NOTEHIMAN ¢ MOJISl B TOUKE MEPEeCceUeHUs] TuaroHaje.

350. DneKTpoH IBUKETCS BAOJb CUJIOBON JIMHUUA OJHOPOIAHOTO AJEKTPUYECcKoro mois. B HekoTopoit
TOYKE TOJS C TOTEHHUAIOM ¢; = [0 B 3JeKTpPOH UMeN CKOpocTh V; = 6 Mwm/c. Oupenenutsb
MOTEHLUAN (> TOUKH TOJISI, JOW/S A0 KOTOPOU AJIEKTPOH MOTEePseT MOJOBUHY CBOECH CKOPOCTH.

360. Ilnockuii KOHAEHCATOP C IUIOMAALI0 MIacTuH S = 200 cm’ xaxkaas 3apspkeHa 10 PasHOCTH
noteHmanoBs U = 2 xB. Paccrosaue Mexmy miaactuHamMu d = 2 cm. JIMDIGKTPUK — CTEKIIO.
Onpenenuts sHEprut0 W 1o KOHAEHCATOpa U INIOTHOCTh SHEPTHH (0 MOJIS.

370. D/IC Garapeu ¢= 12 B. Ilpu cune Toka I = 4 A KI1JI 6arapeu n = 0,6. OnpenenuTs BHyTPCHHEE
COIIPOTUBIIEHUE R; OaTtapeu.

380. Cuna Toka B IIENM WU3MEHSACTCS CO BpeMEHeM 1o 3akoHy [ = [ye™. OnpeaennTh KOJUYECTBO
TEIUIOThI, KOTOPOE BBIAEIUTCS B MPOBOJHHUKE corpoTuBieHueM R = 20 Om 3a Bpems, B T€UECHHE
KOTOPOTO TOK YMEHBIIUTCA B € pa3. KooppuimenT o mpunaTh paBHbM 2 - 107%¢™,

Vs
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puc. 1

KonTponbnas padora Ne 4.
Bapuanr 0.

410. beckOHEYHO NIMHHBIA MPOBOJ € TOKOM /= 50 A M30THYT Tak, Kak 3TO IOKa3aHO Ha puUcC. 2.
Onpenenuth MarHUTHYIO MHIYKIUIO B B Touke A, nexaileid Ha OMCCEKTpHCe MPSMOTo yria Ha
paccrosHuu d = 10 cM OT €ro BepIINHBI.

420. Ilo xpyroBomy BHUTKY paauycoM R = 5 cm Tteder Tok / = 20 A. BHTOK pacnosioXxeH B
OJHOPOAHOM MarHUTHOM moisie (B = 40 mTuxi) Tak, 4To HOpMaNb K IJIOCKOCTH KOHTYpa COCTaBJIsIeT
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yron d=nl6 BeKTOpoM B. Onpenenuth n3MeHenue A/l moTeHIuaaIbHOW SHEPTUU KOHTYpa MpU

€ro TIOBOPOTE HA YTOJI ¢= /2 B HANPABJICHUH YBEIIMUCHUS YTIIa d

430. Ilo Tonkomy crepxkHio aauHod £ = 40 cMm paBHOMEpHO pachpenesieH 3apsa O = 60 v Ko
CrepkeHb BpalIaeTcs ¢ 4acToTod n= 12 ¢ OTHOCHTENBHO OCH, MEPIEHIUKYIIAPHON CTEPKHIO U
MPOXOJAIICH Yepe3 CTepkKeHb Ha paccTossHuM o = (/3 oT omHOro w3 ero KoHuoB. OnpenenuTh
MarHUTHBI MOMEHT p),,, 00YCIOBIICHHBIN BPAIICHUEM CTECPIKHS

440. Uon, nonaB B maruutHoe moje (B = 0,01 m Ti), ctan aBuraThest Mo oKpy)HOCTH. OTnpeaenuThb
KHUHETHYeCKyto sHepruto 7 (B 3B) monHa, eciy MarHUTHBIM MOMEHT p,, SKBUBAJEHTHOTO KPYyroBOI'O
ToKa paseH 1,6 - 107 A-m%.

450. B ckpenieHHbIe TIOJ] TPSMBIM YTJIOM OJHOpOIHbIe MarHuTHOE (H = 1 MA/M 1 anektpuyeckoe (£
= 50 kB/m) mosst Beren noH. [Ipu kakoi cKOpOCTH vV MOHA (TI0O MOJIYJIIO M HAIIPaBJICHUIO) OH OyIeT
JIBUTATHCS B CKPEIICHHBIX MOJISAX MPSIMOJIMHEHHO?

460. OnpenenuTh MarHUTHBIA MOTOK @, MPOHU3BIBAIONIMN coJieHOM, eciau niauHa £ = 50 cMm u
MarHUTHBIA MOMeHT p,—= 0,4 BO.

470. Kosb110 13 Me1HOTO TIpoBoAa Maccor m = 10 r momMenieHo B OJJHOPOIHOE MAarHUTHOE T10JIE

(B =0,5 Tn) Tak, 4To MIOCKOCTh KOJbIA COCTABIISIET yroia £ = 60° ¢ IMHUAMU MarHUTHON WHTyKIUH.
Omnpenenuts 3apsa O, KOTOPBIM MPOUIET MO KOJIbIY, €CJIM CHATh MarHUTHOE TOJI€.

480. McrouHuK TOKa 3aMKHYJM Ha KaTywKy conportuieHueM R = 20 Om. YUepes Bpems ¢ = 0,1 ¢
toka [ B karymke nocturia 0,95 mnpenenpHOro 3HadeHus. Omnpenenutb UHAYKTUBHOCTH L
KaTYIIKU.

puc.2

KonrtponbHas padora Ne 3
Bapuanr 1.

301. Toueunsie 3apsiabl Q; = 20 mx Kn, Q> = -10 mx Kn HaxoIaTCcsl Ha pacCTOSHUU d = 5 cm JIpyT OT
npyra. OnpeaenuTs HaPsHPKEHHOCTh OISl B TOUKE, YaleHHON Ha 7, = 3 ¢m OT MepBOro U Ha 7, = 4
cM OT BTOpOTo 3apsia. OnpeaenuTts Takxke ity £, IeHCTBYIONIYIO B 9TON TOYKE Ha TOYCHHBIN 3apsil
O =1 mx Kn.

311. Tonkwuit crep>xeHb JUHON £ = 2() cm HECET paBHOMEPHO pacnpeneneHHsbii 3apsia 7 = 0,1 mxKa.
OnpenenuTts HANPSHKEHHOCTh E 3JIEKTPUYECKOTo MOJsl, CO3/1aBaeMOro paclpeeIeHHbIM 3apsi/ioM B
TOUKe A, JIexallel Ha OCH CTePXKHS Ha pacCTOsHUU a = 2() cm OT €ro KOHIIa.

321. Ha aByx KoHUEHTpudeckux cdepax paanycoM R u 2RpaBHOMEPHO paclpelesieHbl 3apsiibl ¢
MOBEPXHOCTHBIMU TUIOTHOCTSIMU o0; u 0> (puc. 3). TpeGyercs: 1) wucnons3ys Teopemy
Octporpazackoro-I'aycca, HaillTh 3aBUCUMOCTb FE(7) HamnpsHKEeHHOCTH 3JEKTPUUECKOro IMOJs OT
paccrosinus Uit Tpex oonacteit: I, 11 u III. Ilpunare o; = 40, 0, = 0, 2) BBIYUCIAUTH HAIPSKEHHOCTh
E B Touke, yaneHHOM OT IIEHTpa Ha pacCTOSIHUE 7, U YKa3aTh HalpaBieHue Bektopa E. [Ipunsats o =
30 uKn/m’, r = 1,5 R; 3) moctpouts rpaduk Ey.

331. /IBa ToueuHsIx 3apsana Q; = 6 uKn u Q, = 3 nKn HaxoAsTCs Ha paccTosHuu d = 60 cm Ipyr oT
npyra. Kakytoo paboTy HEOOXOIUMO COBEPIIUTH BHEIIHUM CHJIaM, YTOOBI YMEHBIIUTH PACCTOSHUE
MeXy 3apsiiaMu BIBoe?

341. [eumaKa Maccoit m = 200 mke, Hecymias Ha cede 3apsn QO = 40 nKn, BieTena B JIEKTPHUSCKOE
1ojie B HamlpaBJieHUU CUIOBBIX JuHUH. [locne mpoxoxiaeHust pasHocTH noreHuuanos U = 200 B
IBUTHHKA UMeJa CKOPOCTh v = 10 m/c. OnpenenuTts CKOpOCTh vy MBUIMHKU JI0 TOTO, KaK OHA BIIETETa
B TIOJIE.
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351. Konnencatopsl eMkocTeio C; = 5 Mx®@ u C; = 10 mx@ 3apspkensl 10 HanpsbkeHudt U; = 60 B u
U; = 100 B cootBercTBeHHO. OmpenenuTh HalpsHKeHHE Ha OOKJIaJKaX KOHAEHCATOPOB MOCTE HMX
COEIMHEHUSI 0OKJIaAKaMH, UMEIOIIUMH OTHOMMEHHBIE 3aps/Ibl.

361. Karymika 1 ammepMeTp COEIUWHEHBI MOCIEI0BATEIBHO M MOJAKIIOYEHBI K UCTOYHHKY Toka. K
KJIeMMaM KaTyIIKd [PHUCOCIUHEH BOJBTMETP C CONpOTHBIEHUEM r = 4 xOm. Ammepmerp
nokasbiBaeT cuity Toka I = 0,3 A, BonbtMmeTp HanpspkeHuss U = 120 B. Onpenenutb COMPOTUBICHUE
R xarymku. OnpenenuTb OTHOCHUTENBHYIO TIOTPEIIHOCTh &, KOTopas OyaeT JMAOomylieHa Mpu
M3MEPEHUH CONPOTHUBIICHHUS, €CIIHM MTPeHeOpeyUb CUIION TOKA, TEKYILEro Yepe3 BOIbTMETP.

371. 3a Bpemst t = 20 ¢ npu paBHOMEPHO BO3paCTaBIIEH CUJIE TOKAa OT HYJA JI0 HEKOTOPOIO
MakCHMyMa B MPOBOJHHUKE COMpOoTUBIeHHEM R = 5 Om BBIAECIWIOCH KOJUYECTBO TEIIOTHIQD = 4
K/{orc. OnipeiennuTh CKOPOCTh HapaCTaHUs CHJIbI TOKA, €CJIM CONPOTUBIIEHUE NPOBOHUKA R = 5 Om.

(P

Puc.3

Kontponbnas padota Ne 4.
Bapuanr 1.

401. beckoHeuHo JUIMHHBIA MPoBOA ¢ TOKOM | = 100 A u30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
Onpenenuth MarHuTHY10 UHAYKIUIO B B Touke O. Paguyc ayru R = 10 cm.

411. ITo AByM mapasienbHbIM MPOBoOJAM JUIMHOM € = 3 M KaKIbli TeKyT oauHakoBble TOkH I = 500
A. Paccrosinue d mexay mpoBosamu paBHO 10 cm. Onpenenuts cuiny F B3aumoaeicTBUs MPOBOIOB.
421. Tlo Tonkomy koJiblly pamguycoMm R = 10 cM paBHOMEpHO pacmpenerneH 3apsij C JUHEHHOU
wiotHocThio T = 50 HKi/M. Konblio BpaiaeTcs OTHOCUTENBHO OCH, NMEPHEHIUKYISIPHOM MJI0CKOCTH
KOJIbLA ¥ IPOXO/ISNLIEH 9e€PE3 €ro HeHTp, ¢ 9acToToit n = 10 ¢'. OnpenenuTs MArHUTHBIA MOMEHT P,
00yCIJIOBJICHHBII BpalleHHEM KOJIbIIa.

431. JIBa MOHa pa3HbIX MacC C OJUHAKOBBIMU 3aps/laMU BJIETEJIM B OJHOPOJAHOE MarHUTHOE IIOJIE,
CTaJlM JIBUTAThCS MO OKPYKHOCTH paauycamu R, =3 cm u R, = 1,73 cM. Onpenenutsb OTHOIICHUE
Macc UOHOB, €CJIM OHU IPOILIY OJUHAKOBYIO YCKOPSIIOIIYIO Pa3HOCTb ITOTEHLIUAJIOB.

441. IIpoToH BieTeN B cKpeleHHsle oy yrioM o = 120° marautHOE (B = 50 M Ti) M d1eKTpHYecKoe
(E = 20 kB/m) nons. Onpenenuts yCKOpeHHe a' IPOTOHA, eciu ero ckopocts v ([v| =4 - 10° m/c)
nepreHauKyisipHa sekropam E u B.

451. TInockuit KOHTYp uIom@abo S = 20 cM® HAXOAUTCS B OJHOPOAHOM MarHuTHOM moje (B = 0,03
Tn). OnpenenuTb MarHUTHBIN MOTOK @, MPOHU3BIBAIOLINI KOHTYP, €CIH IIOCKOCTh €r0 COCTaBIISET
yrona ¢ = 60° ¢ HanpaBJIeHUEM JTUHUM UHIYKIHI.

461. B omHopoaHoM MarHuTHOM mojie (B = 0,1 Ti) paBHOMEpHO ¢ 4acTOTOM n = 5 ¢ Bpamaercs
cTepxkeHb JUIMHOM £ = 50 cM Tak, 4TO IUIOCKOCTb €ro BpAalllEHUs MEPHEHAUKYJSpPHA JIMHUSAM
HANpsDKEHHOCTH, a OCh BpallleHUs NPOXOAMT 4Yepe3 OAMH U3 ero KoHIoB. OmnpenenuTsb
UHAYLUPYEMYIO Ha KOHLIaX CTEP>KHS pa3HOCTb MOTEHLIHUAIOB U.

471. Conenoup ceuenuem S = 10 cm® conepxutr N = 10° Butkos. Ilpu cune Toka I = 5 A marHuTHas
MHAYKLIMA B nosns BHyTpu coieHouza pasHa 0,05 Tun. Onpenenuts HHAYKTUBHOCTD L COJIEHOMIA.

! YckopeHue a ornpenessieTcsl B MOMEHT BXOKACHUS 3apsDKCHHON YacTUIIBI B 001aCTh POCTPAHCTBA, I7IE JIOKAJTM30BaHa OJJHOPOTHBIE
MarHUTHOE ¥ AJIEKTPUIECKOE TIOJIS.
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Puc.4.

Konrponbnas padora Ne 3.
Bapwanr 2.

302. Tpu oauHaKOBBIX TOUeUHBIX 3apsina Q; = O, = (O3 = 2 uKn HaxomsaTcsl B BepLIMHAX
PaBHOCTOPOHHETO TPEYTOJbHUKA CO CTOpOoHaMU o = [0 cm. Onpenenuts MOIyJb U HallpaBJICHUE
CwIIbl I, IEUCTBYIOIIEH HA OJUH U3 3apsAJI0B CO CTOPOHBI ABYX IPYTHUX.

312. ITo ToHKOMY mOJIyKOJIBLY paxuyca R = [0 cm paBHOMEpPHO pacIpeneseH 3apsj ¢ JUHEHHON
IJIOTHOCTBIO 7 = [ mkKn/m. OnpenenuTs HANPsHKEHHOCTh E AIEKTPUYECKOTO IMOJs, CO3/1aBaeéMOro
pacnpeesIeHHbIM 3apsI0M B Touke (), COBIAAOIIEH C LIEHTPOM KOJIbLIA.

322. Ha nByx KoHuUeHTpuueckux chepax paguycoM R u 2RpaBHOMEpPHO pacmpeiesieHbl 3apsabl C
MOBEPXHOCTHBIMU IUIOTHOCTSMH o; U o (puc. 5). TpeOGyercs: 1) wucnons3dys TeopeMy
Octporpaackoro-l'aycca, HallTu 3aBUCUMOCTb FE(7) HaINpsHDKEHHOCTH 3JEKTPUYECKOro MOl OT
paccrosinus s tpex oomnacreid: I, I u III. [IpunsTh 0, = 0, 6, =- 0; 2) BEIYUCIUTH HANIPSKEHHOCTH £
B TOYKE, YJAJICHHOW OT LIEHTpa Ha pacCTOSHUE 7, U yKa3aTh HalpaBieHUe Bekrtopa E. [IpuHATh 0 =
0,1 nKn/m’, r =3 R; 3) noctpouts rpadux E.

332. DiekTpuUecKoe IMoJie CO3aHO0 3apsHKEHHBIM MPOBOISIINM IIAPOM, TOTEHIIHAN ¢ KOToporo 300
B. Onpenenuth paboty cui mojis mo nepemerienuto 3apsaa Q = 0,2 uxKn 3 Touku 1 B TOUKy 2
(puc. 6).

342. DnektpoH, o0namaBIIMK KUHETHYEeCKoW »sHeprueil 77 = [0 5B, BIeTen B OJHOPOAHOE
AIIEKTPUYECKOE I0JI€ B HAIIPaBJICHUU CUJIOBBIX JMHUN mons. Kakoilt ckopocTeio Oyzaer obnanarhb
ANIEKTPOH, IIPOKS B 3TOM I10JI€ Pa3HOCTh NOTEHIHaNoB U = § B?

352. Konpaencarop emkoctbio C; = 10 mx® 3apsixen no Hanpsbkenuss U =10 B. OnpenenuTs 3apsn
Ha OOKJIaJKaX 3TOT0 KOHAEHCATOpa IMOCje TOro, Kak HapajjiebHO eMy ObUI HMOJKIIOUEH JIPYroii,
He3apsHKEHHBIHM, KoHJeHcaTop eMKOCThIo C; = 20 Mk ®.

362. DJIC Garapeu ¢= 80 B, BHyTpeHHee conpoTuBieHue R; = 5 Om. BHemHss uens norpednser
MotHocTh P = /00 Bm. Onpenenuts cuiy Toka | B nienu, Hanpspkenue U, Mo KOTOPBIM HaXOIUTCS
BHEUIHSIA LIEMb, U €€ COPOTUBIICHUE R.

372. Cua TOKa B IPOBOJJHUKE U3MEHSAETCS CO BpeMeHeM 10 3akony [ = Ie™, ruely = 20 A, a = 10°c
!, OnpenenuTh KOJIMYECTBO TEILIOTHI, BBIICIMBILEECS B IIPOBOIHKKE 32 BpeMs ¢ = 107 c.
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Puc.5 Puc.6

Konrpomnbnas padora Ne 4.
Bapuant 2.

402. MaruuTHBI MOMEHT Py TOHKOTO TPOBOJISIIETO KOJIBLA Pm = 5 A * M%. OIpenenuTh MArHUTHYIO
MHAYKIHIO B B Touke A, HaXoAsIIeicsl Ha OCH KOJIbIIA U yIaJeHHON OT TOUeK KOJIbIa Ha PACCTOSHUE
r =20 cMm (puc. 7).
412. Tlo TpeMm mapaiienbHBIM IPSIMBIM MPOBOAAM, HAXOJSIIMMCS Ha OJMHAKOBOM paccTosiHuu d =
20 cm apyr oT apyra, TeKyT oauHakoBbeie Toku | = 400 A. B nByx mpoBojax HampaBiIeHHUS TOKOB
COBMAJIAIOT. BBIYMCIUTH A1 K&KIOTO U3 IPOBOIOB OTHOIICHHUE CUJIBI, JICHCTBYIONIEH HA HETO, K €ro
JUIMHE.
422. Jluck paauycom R = 8 cM HeceT paBHOMEPHO pacipeaesIeHHbIN 1o moBepxHocTH 3apsia (o = 100
uKi/m?). OnpenennTh MarHUTHBIA MOMEHT P, OOYCJIOBJIEHHBIH BpPALIEHUEM JMCKA, OTHOCUTEIHLHO
OCH, TIPOXOJAIIEH Yepe3 ero HEHTP U MEePHEHAUKYISPHON IIOCKOCTH TUCKA. YTIOBas CKOPOCTh
BpaleHus Jucka o = 60 pan/c.
432. OnHO3apsAIHBIA HOH HATpHsl MPOIIEN YCKOPSAIOMIYI0 pa3HocTh noteHuuanoB U = 1kB u Bieren
NEPIEHUKYIISPHO JIMHUSAM MAarHUTHOW MHAYKIMH B ogHoponHoe none (B = 0,5 Tn). Onpenenuth
OTHOCHUTEIIbHYIO aTOMHYIO Maccy A MOHa, €CITU OH OIMHcall OKPYKHOCTh paauycoMm R =4,37 cwm.
442. VoHn, npoiiisl yCKOpSIOLLyl0 pa3HoCTh noTteHuuanoB U = 645 B, Bieren B CKpeleHHbIE O[T
MPSIMBIM yTJIOM ofgHOpoaHble MarHuTHOE (B = 1,5 M Tn) wu snekrpuueckoe (E = 200 B/m) moms.
Onpenenuth OTHOIIEHHE 3apsiia MOHA K €ro Mmacce, €cld HOH B 3TUX IMOJIAX JIBUXKETCS
MPSAMOJIMHEITHO.
452. MaruutHbiil notok @  ckBO3b ceueHue cosieHouaa paBeH 50 mxB6. [{nuna conenouna ¢ = 50
cM. HaiiTu MarHuTHBIH MOMEHT Py, COJICHOUA, €CIIM €T0 BUTKH IJIOTHO MPUJIETAIOT APYT K IPYTY.
462. B 01HOpOIHOM MarHUTHOM 1osie ¢ uaaykuue B = 0,5 Tn Bpamaercs ¢ yactoToi n =
10 ¢! crepxens anmuHoit £ = 20 cM. Ochb BpallleHUs NapayielbHa JTMHUAM WHAYKIUH U TPOXOJUT
4yepe3 OJUH U3 KOHIIOB CTEPXKHS MEPIEHIAUKYJISApHO ero ocu. Onpenenuts pa3HOCTh MOTEHIMAIOB
Una xoHIIaxX CTepxHSI.
472. Ha xapToHHsbIil kapkac anuHoi £ = 0,8 M u nuamerpom D =4 cM HaMOTaH B OJJUH CJIOH MPOBOJ
muamerpoM d = 0,25 MM Tak, 4TO BUTKM IUIOTHO NpUJIEraloT Apyr K Apyry. BberauciauTthb
MHAYKTUBHOCTh L TIOJYy4YMBUIETOCS COJICHOUAA.

Puc. 7
Kontponbnas padota Ne 3.
Bapuanr 3.

303. /IBa moynokuTEeNpHBIX TOYEUHBIX 3apsina O u 90 3akperuieHsl Ha pacctossHuu d = 100 cm apyr
oT apyra. Onpenenurtb, B KaKOW TOUKE Ha NPSAMOW, NPOXOIALIEH Yepe3 3apspl, CIe1yeT IOMECTUTh
TPEeTHid 3aps] TaK, YTOOBl OH HAXOJHJICS B PAaBHOBECHH. YKa3aTh, KAKOW 3HAK JIOJDKEH UMETHh ITOT
3apsif s TOro, 4TOObl paBHOBECHE ObUIO YCTOMUYMBBHIM, €CITU MEPEMEIICHUS 3apsA0B BO3MOKHBI
TOJIBKO BJIOJIb MIPSIMOM, MPOXOIAIIEH Yepe3 3aKpeIICHHbIEC 3apsiibl.

313. ToHKO€ KOJIBIIO HECET pacnupenesieHHsiil 3apsan Q = 0,2 mxKn. Onpenenutb HaNPsSAKEHHOCTh E
AJIEKTPUYECKOTO TOJISI, CO3aBa€MOr0 PACIpPECIIEHHBIM 3apsiioM B TOUYKE A4, paBHOYNAJIEHHOM OT
BCEX TOYEK KOJIbla Ha paccToaHuu r = 20 cm. Paguyc konbia R = 10 cm.
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323. Ha nByx KoHIeHTpHU4ecKkuX chepax pamuycoM R u 2RpaBHOMEPHO pacHpeelIeHbI 3apsbl C
MOBEPXHOCTHBIMU IUIOTHOCTAMU o; U o> (puc. 8). TpeOyercs: 1) wucnons3dys Teopemy
Octporpaackoro-I'aycca, HaliTH 3aBUCUMOCTb FE(7) HaINpsHDKEHHOCTH 3JIEKTPUYECKOrO TMOJSI OT
pacctostHust st Tpex obmacteit: I, II m III. 1) npunsate o, = - 40, 0. = 6. 2) BBIUUCIUTH
HaANpsDKEHHOCTh £ B TOUKe, yAAJIEHHON OT LIEHTpa Ha pacCTOSIHUE 7, U yKa3aTh HAaIPaBJIEHUE BEKTOpa
E. lpunsarse = 50 uKn/m’, r = 1,5 R; 3) noctpouts rpaduk E,.

333. DnekTpudeckoe noie cosnaHo 3apsaamu Q; = 2 mxKn u Q, = -2 mxKn, Haxogsmmmucs Ha
paccrossuuu d = 10 cm gpyr ot gapyra. OmpeaenuTh pabOTy CHUJ TMOJsS, COBEpIIAEMYIO TMpHU
nepemenieHuu 3apana Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHomeHnue ckopocreii woHOB Cu’™ w K', HpoIIEAmINX OJUHAKOBYIO pa3HOCTh
MOTEHLHAJIOB.

353. Kounpgencaropel emkoctssmMu C; = 2 uk®@, C; = 5 mx® u C; = 10 mx® COeIUHEHBI
MOCJIEI0BATENBHO U HaxoaTcs o HanpsbkeHueM U = 850 B. OnpenenuTs HanpsKeHUE U 3apsi Ha
Ka)XJIOM U3 KOHJIEHCATOPOB.

363. Ot Garapen, D/1C xoropoii € = 600 B, TpeOyercs mepeaarb dHEPTHI0 Ha pacctosiaue £ = [ Kkm.
[Torpebnsemas MomtHOCT P = 5 xBm. HaliTh MUHHUMaJbHBIE TIOTEPH MOIIMHOCTH B CETH, €CIHU
JIMaMeTp MEAHBIX MOJIBOIALIUX MPOBOAOB d = 0,5 cm.

373. Cuna ToKa B IPOBOJAHHMKE comnpoTuBieHrneM R = [0 Om 3a BpeMms t = 50 ¢ paBHOMEPHO
HapactaeT oT I; = 5 A nol>; = 10 A. Onpenenutb KOJIUYECTBO TEMJIOTHI (), BBIJECIMBIIEECS 3a 3TO
BpeMs B IPOBOJHUKE.

Puc.8 Puc.9.

Konrponsnas padora Ne 4.
Bapwanr 3.

403. 1o 1ByM CKpEIICHHBIM IO IPSIMBIM YTJIOM O€CKOHEYHO JUTMHHBIM ITPOBOJIOM TeKyT TOokH [ 1 21
(I=100 A). Onpenenuts MarHuTHY10 HHAYKIMIO B B Touke A (puc. 10). Paccrosnue d = 10 cm.

413. KBagpartHas NpOBOJIOYHAS paMKa pPacCIONOKE€Ha B OJIHOM IUIOCKOCTH C JIJIMHHBIM MPSIMBIM
IIPOBOJIOM TaK, YTO JBE €€ CTOPOHBl NapauleabHbl npoBoay. [lo pamke W mpoBOLy TEKYT
onuHakoBble Toku I = 200 A. Onpegenuts cuity F, neficTByromyo Ha pamKy, eciiu Ommkaiias K
IIPOBOAY CTOPOHA PAMKH HAXOJIUTCSI OT HETO HAa PACCTOSIHUM, PABHOM €€ JUIMHE.

423. Crepxenp JymmHOW { = 20 cM 3apspkKeH paBHOMEPHO PaCIpENENICHHBIM 3apsiioM C JINHEWHON
wiotHocThio T = 0,2 MkKi/M. Crepkenb Bpamiaercss ¢ 4actotod n = 10 ¢! OTHOCHTENBHO OCH,
MEPIECHINKYISIPHON CTEPKHIO U MPOXOJAIIEH yepe3 ero koHel. OnpeneauTh MarHUTHbIK MOMEHT
Pm, OOYCJIOBJICHHBIN BpALICHUEM CTEPKHSI.

433. DyeKTpOH MpoIeST YCKOPAUIyto pa3sHocTh noTeHuanoB U = 800 B u, BieTeB B 0JTHOPOIHOE
mMarauTHoe nojie B =47 m Tun, cran aBurathcst 1o BUHTOBOH JMHUM ¢ maroM h = 6 cm. Onpenenuts
paauyc R BUHTOBOI JIMHUH.

443. Aunbga-uacTuiia BieTeNla B CKpEIIEHHBbIE MOJ MpsMbIM yrioM marHuthHoe (B = 5 mTn) u
snektprdeckoe (E = 30 kB/m) nons. Onpenenuts yckopeHne a* anb(pa-9acTUIbI, €CIIH €€ CKOPOCTh V
(| v|=2 - 10° m/c) neprienukysspHa Bektopam B u E, mpuueM Cuiibl, IEHCTBYIOLINE CO CTOPOHBI
ATHUX TOJIeH, MPOTUBOHATIPABIICHBI.
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453. B cpenHell WacTH COJICHOM[A, COJEpIKAIIeT0 N = § BHUTKOB/CM, TOMEIIEH KPYrOBOH BHUTOK
muametpoM d = 4 cwm. IlmockocTh BUTKa pacroiioskeHa moja yriaoM ¢ = 60° K ocH coleHouja.
Onpenenuts MarHUTHBIN NOTOK @, MPOHU3BIBAIOIINN BUTOK, €CJIM [0 OOMOTKE COJICHOM/1a TEYET TOK
I=1A.

463. B mpoBOJIOYHOE KOJBIO, MPUCOEAMHEHHOE K OaJUIMCTHUECKOMY TalbBaHOMETPY, BCTABMIIH
npssmoid MarHuT. Ilpu sTomM mo uenu npomen 3apsag QO = 50 mxKn. OnpenenuTs M3MEHEHHE
MarHuTHOTo notoka A® yepes KOJIBIIO, €CJIM CONIPOTUBIICHHE 1IeTH rajsBaHoMerpa R =10 Owm.
473. Karymika, HaMOTaHHasi Ha MarHUTHBIM IWIMHAPUYECKUM Kapkac, umeeT N = 250 BUTKOB U
MHAYKTUBHOCTh L; = 36 MI'H. YTOOBI yBETWYNUTh MHAYKTHUBHOCTh KaTymku a0 L, = 100 mIH,
0OMOTKY KaTYIIK{ CHSJIM M 3aMEHWJIN OOMOTKOHM U3 Oojiee TOHKOM MPOBOJIOKU C TAaKUM pPacdeToM,
4yTOOBl JUIMHA KATyIIKM oOcTanach MnpexHed. CKOJIbKO BHUTKOB O0Ka3ajoch B KaTyILIKE IOCIE
MEepEMOTKH?

i
ZITII I

-

Puc.10

Konrponsnas pabora 3.
Bapuanrt 4.

304. /[Ba OIMHAKOBO 3apsDKEHHBIX IIAPUKA MOJBELICHbI B OJHOM TOYKE HA HUTIX OJUHAKOBOM
JuHbL. [Ipu 3ToM HUTH pasouutuck Ha yroa a. [lapuku morpyxarot B Macno. KakoBa mioTHOCTH p
Macia, €ClId YroJl PacXOXKACHUS HUTEH MNpu TMOTPYy>KEHHH B MAacllo OCTaeTcs HEU3MEHHBIM?
[110THOCTH MaTepuaia MapuKoB py = 1,5 - 10° ke/m’, nusnexTpuueckas MPOHUIIAEMOCTh Macia & =
2,2.

314. Tperp TOoHKOTO KOJbIAa paguyca R = 10 cm HeceT pacmpeaesieHHbd 3apsg O = 50 nKa.
Onpenenuts HAMPSHKEHHOCTh E 3JIEKTPUUYECKOTO MOJIs, CO3/1aBaeMOro paclpeieieHHbIM 3apsaioM B
Touke O, COBIA/AIOLIEH C LIEHTPOM KOJIbIIA.

324. Ha nByx KoOHIIEHTpHUYecKuX cepax pammycoMm R u 2RpaBHOMEPHO pacHpeeieHbl 3apsjibl C
MOBEPXHOCTHBIMH IJIOTHOCTSIMH o; u o> (puc. 11). TpeOyercs: 1) wucmonb3ys Teopemy
Octporpaackoro-I'aycca, HallTu 3aBUCUMOCTb FE(¥) HaNpsHDKEHHOCTH 3JIEKTPUYECKOTO TMOJSl OT
paccrosiaus uist Tpex oonacteit: I, II u 1. Ilpunsateo; = - 20, 6; = 0, 2) BBIYUCIUTH HANIPSDKEHHOCTH
E B TOuKe, ynaneHHON OT IIEHTpa Ha PacCTOSHUE 7, U yKa3aTh HampaBjieHue BekTopa E. [Ipunsartbe =
0,1 mxKn/m’, r = 3R; 3) noctpouts rpadux E.

334. JIge nmapanienbHble 3apsSKEHHbIE IOCKOCTH, TTOBEPXHOCTHBIE IJIOTHOCTHU 3apsjia KOTOPBIX 0; =
2 mxKn/m’ n 0, = - 0,8 mxKa/m’, naxonsarcs Ha paccrosaun d = 0,6 cm apyr ot apyra. Onpenenursb
pPa3HOCTb MOTEHIHUATIOB U MEXAY IUIOCKOCTSIMH.

344. Dnextpon ¢ sHeprueit T = 400 5B (B OECKOHEUHOCTH) JBYIKETCS BIOJIb CHUIOBOW JIMHUM IO
HaIpaBJICHUIO K TOBEPXHOCTH METALNIMYECKON 3apsoKeHHOW cdepbl pagumycoM R = 10 cm.
Onpenenuth MUHAMATBHOE PACCTOSHHUE 0, HAa KOTOPOE MPHOIM3UTCS JJIEKTPOH K TOBEPXHOCTH
cdepsl, ecau 3apsg ee O = - 10 nKa.

354. JIsa xonaeHcaropa eMKocTIMU C; = 2 mk®@ u C, = 5 mx® 3apspKeHBbl 10 HAIPSyKEHUN U, =
100 B n U, = 150 B cootBerctBeHHO. OnpenenuTs HampspKeHHE Ha OOKIIaJKaX KOHJIEHCATOPOB
MOCJIe UX COCTMHEHUS OOKIIaIKaMH, UMCIOIIUMHU Pa3HOUMEHHBIC 3apsiIbl.

364. IIpu BHemHEeM conpoTuBieHUU R; = 8 Om cuna Toka B 1ienu I, = 0,8 A, npu conpoTuiieHnH R,
=15 Om cuna toxka I, = 0,5 A. Onpenenuts cuity Toka /.; KOpOTKOTo 3aMblkaHus ucrounuka DC.
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374. B npoBoiHUKE 32 BpeMst ¢ = () ¢ mpyu paBHOMEPHOM BO3pacTaHUU CWIIbI TOKa oT I; = 1 A no I, =
2 A BBIIETWIIOCH KOMYECTBO TemoThl Q = 5 x/[orc. Haiitu conpoTuBieHne R MpoBOIHUKA.

Puc. 11

Konrponsnas padora Ne 4.
Bapwasnr 4.

404. [To 6eckoHEYHO JJIMHHOMY TTPOBOJTY, H30THYTOMY TakK, KaK 3TO MMOKa3aHO Ha pHUC. 12, TeYeT TOK
=200 A. Onpenenuts MarHuTHy0 MHIyKIUio B B Touke O. Paguyc nyru R = 10 cm.

414. KopoTkas KaTylIka IUIOMIAAbI0 MOIEpedHoro cedeHus S = 250 cm?, comepxkamas N = 500
BUTKOB IIPOBOJIA, II0 KOTOPOMYy TedeT ToK I = 5 A, momenieHa B OJHOPOJHOE MAarHUTHOE IIOJIE
HanpspkeHHocThio H = 1000 A/m. Haiitu: 1) MarHUTHBII MOMEHT P KaTyLIKH; 2) Bpallaromiui
MOMEHT M, IeHCTBYIOIMI Ha KaTyLIKy, €CIM OCh KAaTYIIKU cocTaBiseT yroa ¢ = 30° ¢ nuauaMu
TOJISL.

424. TIpOTOH JBUKETCS M0 OKPYKHOCTH pagrycoM R = 0,5 ¢M ¢ JMHEWHON cKopocThio v = 10° M/c.
Onpenenuts MarHUTHBIM MOMEHT Pm, CO3/1aBa€MbIil SKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anwda-yacTuiia MpoluUia YCKOPAMIIYH pa3HocTh mnoreHnuanmoB U = 300 B u, momaB B
OJIHOPOJIHOE MarHUTHOE TI0JIe, CTajia JBUTATHCS 110 BUHTOBOW JIMHUU paguycoM R = 1 cM u marom h
=4 cm. OnpenenuTs MarHUTHYIO UHAYKIUIO B mosi.

444. DnexTpoH, NPOUAsS YCKOPAIOUIYO pa3HOCTh noteHnuanoB U = 1,2 kB, monan B CKpenieHHbIE
MO/ MPSIMBIM YTJIOM OAHOPOJHBIE MAarHUTHOE U JIEKTpUuecKoe nosst. OnpeaenuTb Hanps>KeHHOCTh
E snextpuueckoro nosusi, ecam MarHuTHas MHAyKius B nosist paaa 6 mTo.

454. Ha nnvHHBIA KapTOHHBIA Kapkac nuamerpoM d = 0,2 MMm. Ompenenuts MarHUTHBINA MOTOK @,
CO3/1aBa€MbIM TaKUM COJIEHOMAOM ipH cuie Toka [=0,5 A.

464. ToHKMI1 MEIHBIA IPOBOA MaccOl m = 5T COTHYT B BUJE KBaJpaTa, U KOHIIBI €T0 3aMKHYTHI.
KBagpar momemen B omgHopoaHoe MarauTtHoe moje (B = 0,2 Tm) Tak, 4TO €ro IUIOCKOCTh
NepHeHANKYISIpHA JTUHUAM 1o, Onpenenuts 3apsaa () , KOTOPbIA MOTEUYET MO MPOBOAHUKY, €CIHU
KBaJpat, MOTSHYB 3a MMPOTUBOIIOJIOKHBIE BEPIIHHBI, BHITIHYTh B JIMHHIO.

474. Inn1yKTUBHOCTH L COJIEHOW]Ia, HAMOTAHHOI'O B OJIUH CJIOM HAa HEMAarHUTHBIN Kapkac, paBHa 0,5
MI'H. [nuna € conenounpa paBHa 0,6 m, guamerp D =2 cMm. OnpenenuTs OTHOIICHUE 71 YHCIA
BUTKOB COJIEHOM/IA K €r0 JJINHE.

Puc.12

Konrponsnas padora Ne 3.
Bapwuanrt 5.
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305. Yetsipe onuHakoBbIX 3apsina Q; = Q> = Os = Q4 = 40 kHn 3aKkpenieHsl B BEpUIMHAX KBajJpaTa
co cropoHoit o = 10 cm. Halitu cuny F, 1€MCTBYIONIYIO Ha OJUH U3 3THX 3apsiIOB CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckOoHEYHBII TOHKUH CTEPKE€Hb, OTPAHMYCHHBIA C OJIHOW CTOPOHBI, HECET PaBHOMEPHO
pacTpeIeIeHHBIN 3aps]] C JTMHEHHON TIOTHOCTRIO T = (0,5 mkKn/m. OnpenenuTs HalpsHKeHHOCTh E
AIIEKTPUYECKOTO TOJsSI, CO3/1aBa€MOT0 paclpeiesieHHbIM 3apsioM B TOuke A, Jexamled Ha ocu
CTEp Hs Ha paccTossHUU a = 2() cm OT €ro Havasa.

325. Ha nByx O€CKOHEYHBIX MapajIeNbHBIX IUIOCKOCTAX PABHOMEPHO pachpeiesieHbl 3apsiibl C
MOBEPXHOCTHBIMH IIOTHOCTSIME o; #U o> (puc. 13). TpeOyercs: 1) wucmonb3ys Teopemy
OcTtporpaackoro- ['aycca 1 mpuHIUT CYNIEPHO3UIIMH dTIEKTPUUECKUX TOJIEH, HAWTH BhIpaxkeHue FE(X)
HaANpPsDKEHHOCTH 3JieKTpuueckoro nois B Tpex obmactax: I, II u IIl. Ilpunsateo; = 20, 0, = o, 2)
BBIUHCIUTHh HAMpPSHXKEHHOCTh £ TOJNS B TOYKE, PACIONIOKEHHON cieBa OT IUIOCKOCTEW, W yKas3aTb
HarpaBjeHue BekTopa £; 3) moctpouts rpaduxk E (x).

335. Jlunonb ¢ 37eKTpudecKuM MoMeHTOM p = [00 nKn - m ¢cBOOOAHO YCTaHOBHUJICS B CBOOOTHOM
ANEKTPUIECCKOM I10JI€ HAMIPSDKEHHOCTRIO E = 200 kB/m. Onpenenuts paboTy BHEITHUX CHII, KOTOPYIO
HEOOXOMMO COBEPILKTE IS TOBOPOTA JUIIONS Ha yroa o = 180",

345. DnekTpoH, Npoiiis B IUIOCKOM KOHJIEHCATOPE MyTh OT OJHOW IUIaCTUHBI 10 APYToil, Mpruodpesn
ckopocth v = 10° m/c. Paccrosuue Mexnay ruactiHamu d = 8 mm. Haiitu : 1). Passocts
noteHuuanos U Mexny miactuHamy; 2). [IoBepXHOCTHYIO IUIOTHOCTB 3apsiia ¢ Ha MJIACTHHAX.

355. JIBa OAMHAKOBBIX IUIOCKMX BO3JYIIHBIX KOHJAEHcaTopa eMKocThio C = [00 n® kKaxuaplid
coeIMHEeHBI B OaTapero mocienoBareiabHo. OnpenennuTs, Ha CKOIBKO U3MEHUTCS eMKocTh C Oarapen,
€CJIM IPOCTPAHCTBO MEXKIY IIACTUHAMU OJTHOTO U3 KOHJIEHCATOPOB 3aMOJIHUTD MapapuHOM.

365. D/IC Gatapen e= 24 B. HanbomnpImas cuiia Toka, KOTOPYIO MOXKET JIaTh Oatapes Lyer = 10
A. OnpenenuTb MaKCUMaIbHYI0 MOUTHOCTE P,x, KOTOPAsi MOKET BBIJICISTHCS BO BHEIIHEH 1IETIH.
375. Cuna TOoKa B IPOBOJAHMKE M3MEHSETCS CO BpeMEHEM IO 3akoHy [ = [ysinwt. Haiitu 3apsan Q,
MIPOXOAIINIA Yepe3 MonepeyHoe ceueHrne MPOBOAHMKA 3a BpeMs £, paBHOE MOJIOBUHE nepuoja 7,
Ecnu HayanpHast cuna Toka Iy = 10 A, nukaudeckas yactora o = 50 nc’.

Puc.13

KonTponbhas padora Ne 4.
Bapuanr 5.

405. ITo TonkoMy konbly paguycoM R = 20 cm Tewer Tok I = 100 A. Onpenenutb MarHUTHYIO
uHAyKIWo B Ha ocu kosbiia B Touke A (puc. 5). Yron = /3.

415. Tonxkuii npoo anuHOM £ = 20 cM M30THYT B BUJE NOIYKOJbLAa U IOMELIEH B MAarHUTHOE T10JI€
(B = 10 MmTn) Tak, yTo miomaab NOIYKOJIbIA NEPIEHANKYIIpHA IUHUSIM MarHuTHOW UHIyKuuu. 1o
nposoay npomyctwin Tok I = 50 A. Onpenenuts cuity F, neiictByrouryro Ha nposoa. Ilonsoasiue
IIPOBO/Ia HAIIPaBJICHbI B0Jb JUHUI MArHUTHON MHAYKLIHU.

425. Tonkoe koab1o paguycoM R = 10 cMm Hecer paBHOMEpPHO pacnpezeneHHbli 3apsaa Q = 80 uKu.
Komb11o Bpamaercst ¢ yriioBoi CKOpoCThi0 ® = 50 paa/c OTHOCUTENTHFHO OCH, COBIAJAIONIEH C OJTHUM
U3 AMaMeTpOB Kojblia. HalTH MarHUTHBIA MOMEHT P, 00YCIIOBICHHBIH BpallleHUEeM KOJIbLIA.
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435. 3apspkeHHas 4acTUIla MPOIIa YCKOPSAINIYI0 pa3HocTh noreHuuanoB U = 100 B u, BiereB B
onHopoanoe marauTHoe nojie (B = 0,1 Tn), crtana aBUratscs Mo BUHTOBOM JTUHUM ¢ maroM h = 6,5
cM u paauycoMm R =1 cm. OnpenenuTs OTHOILIEHUE 3apsi/ia YaCTULII K €€ Macce.

445. Onnoponnbie marautHoe (B = 2,5 mTn) u snexrpudeckoe (E = 10 kB/m) monst ckpenieHsl o
IPSMBIM YIJIOM. DJIEKTPOH, CKOPOCTh V KOTOporo pasHa 4 - 10° m/c, B€TaeT B 3TH T0JIs TaK, 4TO
CHJIBI, JICWCTBYIOIIME HA HEr0 CO CTOPOHBI MAarHUTHOTO M AJNEKTPUYECKOTO MOJIeH, COHAINPaBJICHBI.
OnpeeuTh yCKOPEHUE a' DJIEKTPOHA.

455. KBanpaTHblii KOHTYp cOo cTopoHOM o = 10 cM, B KOTOpoM Te4eT ToK / = 6 A, HaxOoAUTCS B
MarautHoM nosie (B = 0,8 Tu) mox yriom o = 50° x nunusM uHaykuuu. Kakyio paboty A Hy>KHO
COBEpIINTD, YTOOBI IPU HEU3MEHHOM CHUJIE TOKa B KOHTYpPE U3MEHUTH €r0 (OpMY Ha OKPY>KHOCTH?
465. Pamka u3 nposoga conporusieHneM R = 0,04 OM paBHOMEpPHO Bpaliaercss B OJHOPOJHOM
MarHuTHOM Tojie (B = 0,6 Tu). Och BpallleHUs JIGKUT B TUIOCKOCTH PaMKH U TEpPIEHANKYIsSpHA
nuHusaM uEAyKoud. [nomans pamku S = 200 cm?. Omnpenenuts 3apsag O , KOTOPBIA MOTEYET MO
paMKe TIp¥ U3MEHECHHUH YTJIa MEXTy HOPMAJIbIO K paMKe M JTMHUAMU UHAYKIUU: 1). ot 0 1o 45°; 2).
ot 45 no 90°.

475. Conenoup conepxut N = 800 ButkoB. CeueHue cepaeyHrka (U3 HEMarHUTHOTO MaTepuraa)

S =10 cm’ Tlo 0OMOTKE TeYeT TOK, CO3Marolmii mose ¢ uuaykuueidn B = 8 wmTn. Onpenenuts

cpennee 3Hadenue DJIC « € o caMOMHIYyKIMH, KOTOpask BOSHUKACT Ha 3a)KUMax COJCHOW/IA, CCIIU
CHJIa TOKa YMEHBIIAeTCsl MTPaKTHUECKH 10 HyJs 3a BpeMs At = 0,8 mc.

S A
&
I
p—//%

/ e
Puc.14

Kontponbnas padota Ne 3.
Bapuanr 6.

306. Toueunsie 3apsaasl Q; = 30 mxKn u Q, = -20 mxKn nHaxonsrcs Ha pacctostHuu d = 20 cm apyr
ot npyra. OnpeaenuTs HAIPSHKEHHOCTh 3JIEKTPUYECKOTO MoJisi £ B TOYKe, y/lajJeHHON OT MEepBOTO
3apsiaa Ha paccTosiHuM 7; = 30 cm, a OT BTOpPOro - Har; = 15 cm.

316. 1o ToHKOMY KOJIBILY paguycoM R = 2() cm paBHOMEPHO paclpeesieH ¢ JMHEHHON TUIOTHOCTBIO
7 = 0,2 mxKn/m 3apsn. OnpenenuTh HANPSKEHHOCTh E AIEKTPUYECKOTO IOJIA, CO3/1aBaeMOTo
pacrpeiesIeHHbIM 3aps/IoM B TOUKE A, HaXOJSIIEHCs Ha OCH KOJIbIIa Ha paccTossHuM £ = 2ROT ero
LIEHTpA.

326. Ha nByx OECKOHEYHBIX MapauIeIbHBIX TUIOCKOCTSX PAaBHOMEPHO pAaCIpEeNICHBl 3apsiibl C
MOBEPXHOCTHBIMH IJIOTHOCTSIMH o; U o> (puc. 15). TpeOyercs: 1) wucmonb3ys Teopemy
Octporpanackoro- ['aycca u MPUHITUTT CYNIEPIIO3UITUHN AICKTPUUESCKUX TOJIeH, HATH BhIpakeHHe £(X)
HaNpsHKEHHOCTH AuieKTpuyeckoro noist B Tpex obmactsax: I, II u III. Mlpunares; = 4o, 0, =2 o; 2)
IpHHATH 0 = 40 nKn/M> 1 TOUKY pacloNOkKNTh MEKIY IIIOCKOCTAMU; 3) MOCTPOUTE Tpaduk E (x).
336. YeTblpe OJMHAKOBBIX KaIllId PTYTH, 3apsLDKEHHBIX 10 oTeHIuana ¢ = /(0 B, cauBaroTCs B OJHY.
KaxoB moTtenmuan ¢; oOpazoBaBIieiicst Karim?

346. Ilbuinaka maccoid m = 5 ke, Hecymass Ha cebe N = /(0 >1IEKTPOHOB, MPOLLIA B BaKyyMe
YCKOPSIOIIYI0 pa3HOCcTh noteHuuanoB U = [ MB. KakoBa kuHeTH4eckas 3HEprusi 7 NbUIMHKH?
Kakyto ckopocTh v mprodperna nbuIMHKa?

356. JIa xonnencatopa eMkocTsiMH C; = 5 mx®@ u C; = 8§ Mx@ COeNMHEHBI MOCIEIOBATEIBHO U
npucoenuaensl k Oatapee ¢ DJIC & = 80 B. Onpenenutsb 3apsaasl O; u (> KOHASHCATOPOB U
paszHocTy noTeHImanoB Uu UsMex Ty uX 0OKIaaKaMu.
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366. Axkymynsarop ¢ OJIC ¢ = 12 B 3apspKaercs OT CETH IOCTOSIHHOTO TOKa ¢ HampspkeHueM U =
15 B. Onpenenuts HanpsHKEHUE HA KIIEMMaX aKKyMYJISITOpa, €CIM €ro BHyTPEHHEEe COMPOTUBIICHHE
R; =10 Om.

376. 3a Bpems ¢t = [0 ¢ mpu paBHOMEPHO BO3pACTAIONIEH CHUJIE TOKa OT HYJS JO HEKOTOPOTro
MaKCUMyMa B MPOBOJIHUKE BBIJICTWIOCH KOIMUECTBO TeIIOTH O = 40 x/[xc. OnpenenuTs CpeHIon
CHITy TOKa ¢ / ) B IPOBOJIHUKE, €CJIU €ro ConpoTuBiieHue R = 25 Om.

Puc.15

406. [To 1ByM OECKOHEUHO JJIMHHBIM MPOBOJAM, CKPEIICHHBIM IO MPSAMBIM YIJIOM, TEKYT TOKH I,
L = 2L, (I = 100 A). OnpenenuTs MarHUTHY!O HMHIYKIHUIO B B Touke A, paBHOYJQJICHHOW OT
npoBoJ10B Ha paccrosiaue d = 10 cm (puc. 6).

416. IlIunpl reneparopa uymHOU [ = 4 M HaxoasaTcst Ha pacctossHuu d = 10 cM npyr oT apyra. Haiitu
CHJIy B3aHMHOT'O OTTAJIKUBaHUS IIMH IPU KOPOTKOM 3aMbIKAHUH, €CJIU TOK I; KOPOTKOT0 3aMbIKaHUS
paBeH 5 KA.

426. 3apsa Q = 0,1 mxKn paBHOMepHO pacnipenenés mno crepxxHio amuHot L = 50 cm. CrepxkeHb
BpalllaeTcs ¢ YIJIOBOM CKOpOCThIO ® = 20 paji/c OTHOCUTENIBHO OCH, MEPIEHAUKYIISIPHON CTEPIKHIO U
npoxojsuiel depe3 ero cepeauny. HailTh MarHUTHBIH MOMEHT Pm, OOYCJIOBJICHHBIM BpalleHUEM
CTEpXKHSI.

436. DnexTpoH BieTen B 0gHOpogHOe MarHuTHoe nosie (B = 200 m Tn) nepneHauKyisspHO JTUHUSIM
MarHuTHOM HMHIYKIuU. OnpeAenuTh CHIIy SKBUBAJICHTHOTO KPYroBOro Toka L., , co3maBaemMoro
JIBUKEHHEM 3JIEKTPOHA B MATHUTHOM I10JIE.

446. OgHo3apsAIHBIA MOH JUTUA MacCoi m = 7 a.e.M. MpouIea YCKOPSAIOULYO pa3HOCTh NOTEHIIMAIOB
U = 300 B marauTHOE M 31eKTpuueckoe nojsd. Onpenenuts MarHUTHYI0 MHAYKIU0 B mons, eciau
TPAeKTOPHUSI MOHA B CKPEILEHHBIX MOJAX npsaMonuHeiiHa. HanpsokenHocts E anexTpudeckoro mosst
paBHa 2 kB/m.

456. ITnockuit KOHTYp ¢ TOokOM /=5 A, cBOOOJHO YCTAaHOBHWJICS B OJTHOPOJTHOM MarHMUTHOM 1one (B
= 0,4 Tn). Inomans kouTypa S = 200 cm’. TloguepkuBas TOK B KOHTYpPE HEM3MEHHBIM, €O
MOBEPHYJIM OTHOCUTEIBHO OCH, JIe’Kallled B IUIOCKOCTH KOHTYpa, Ha yroil o = 40° . Onpenenurb
COBEPILIEHHYIO IPU ATOM padoTy A.

466. [IpoBonouHblid BUTOK auamerpoM D = 5 cM u conportuBieHueM R = 0,02 Om HaxoauTcs B
oJIHOpoiHOM MarHuTHOM 1osie (B = 0,3 Ti). IlnockocTs BuTKa cocraBiseT yroia ¢ = 40° ¢ nuHUSAMU
uaaykuud. Kakoit 3apsn O npoTedeT Mo BUTKY HPU BBIKIIOYEHUH MAarHUTHOTO MO ?

476. Ilo karymike MHIYKTUBHOCTHIO L = 8 MKI'H TeueT Tok /=6 A. Onpenenuts cpeaHee 3HaUCHUE

DJAC « € » caMOMHIYKIUH BO3HUKAIOIIEH B KOHTYpE, €CIIM CHJIa TOKA U3MEHUTCS MPAKTHUECKH
J10 HyJI 3a BpeMms At =5 Mc.

Puc.16

Konrpomnsnas padora Ne 3.
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Bapuanr 7.

307. B BepmmHax NpaBUILHOTO TPEYTOJIBHUKA CO CTOPOHOU a = 1() cm HaxoxsTcs 3apsasl Q; = 10
MrKn, Q> = 20 mxkKn u Q3 = 30 mxKn. Onpeaenuts cuny F, nedcTByrollyto Ha 3apsn Q; co
CTOPOHBI JIBYX IPYI'HX 3apsi/iOB.

317. Ilo TOHKOMY MOJYKOJbIly paBHOMEpHO pachpenesieH 3apan O = 20 mxKn ¢ auHEeWHOU
WIOTHOCTEIO T = (), 1 MxKn/m. OnipeenuTh HaNPSHKEHHOCTh £ DJIEKTPUIECKOTO TOJIs, CO3/1aBaeMOTO
pacrpezieieHHBIM 3apsI0M B Touke (), COBMAAOIIEH C IIEHTPOM KOJIbIIA.

327. Ha nByx OECKOHEUHBIX MapaJIeNbHBIX IIOCKOCTSX PAaBHOMEPHO pAaCHpeeNieHbl 3apsiibl C
MOBEPXHOCTHBIMU IJIOTHOCTSIMH o; U o> (puc. 17). TpeGyerca: 1) wucnons3ys Teopemy
OcTtporpajackoro- ['aycca u NPUHIUIT CYNIEPIO3UIIUHU FICKTPUUECKUX TOJIeH, HAWTH BhIpakeHue £(X)
HaIpPSHKEHHOCTH AJIEKTprYeckoro mojis B Tpex obmnactsax: I, I u III. Ilpunareo; = o, 0. =-2 o; 2)
npuHATL 0 = 20 nK7/M’ 1 TOUKY PacioNokKUTh CIIpaBa OT INIOCKOCTEN. ; 3) moctpouts rpadux E (x).
337. ToHKUH CTEpKEHb COTHYT B KOJbLO paguycoM R = [0 cm. OH paBHOMEPHO 3apsiKEH C
JTUHEWHOH MIOTHOCTHIO 3apsna 7 = 800 nKi/m. OnpenenuTs NOTSHIIUAT ¢ B TOYKE, PACTIOI0KEHHON
Ha OCH KOJIbIIa Ha pacCTOSIHUU /1 = () cm OT ero IeHTpa.

347. Kakoii MUHUMAaIbHON CKOPOCTBIO Upin JOJKEH 00lajgaTh MPOTOH, YTOOBI OH MOI JOCTUTHYTb
MMOBEPXHOCTH 3apsHKEHHOTO JI0 MoTeHIana ¢ = 400 B meraumueckoro mapa (puc. 18)?

357. Ilnockuil KOHAEHCATOP COCTOMT U3 JBYX KPYTJBIX IUIACTUH paauycoM R = [0 cm xaxnas.
Paccrosnue mexay miactuHamu d = 2 wm. KoHaeHcaTop NpucoeMHEeH K HICTOYHUKY HanpspkeHus: U
= 80 B. Omnpenenuth 3apsg O ¥ HAOPsDKEHHOCTh E TOJIsI KOHAEHcCATOpa B ABYX Clyyasx: a)
JTURIIEKTPUK — BO3/IyX; 0) TUAIIEKTPUK — CTEKIIO.

367. Ot ucrounuka c HanpspbkenueM U = 800 B HeoOXonuMo nepenaTb NOTpeOUTENI0 MOITHOCTh P
= 10 kBm Ha HekoTopoe pacctosinue. Kakoe HamOoJjbllee COMPOTHBICHHWE MOXXET WMETh JIMHHUS
nepeaaydr, YToObl MOTEPH IHEPTUU B HEW He mpeBbImanu /(0 % oT nepenaBaeMoil MOITHOCTH?

377.3a Bpems ¢ = § ¢ Ipu paBHOMEPHO BO3pACTaBIIEH CHUJIE TOKA B MTPOBOJHUKE COMPOTUBICHHEM R
= 8 Om BBIIEAWIOCH KoMu4ecTBO TemoThl O = 500 /[oc. Onpenenuts 3apsj ¢, OIpOXOASIINN B
MPOXOAIINIA B TPOBOJHUKE, €CIIM TOKA B HAYAJIbHBII MOMEHT BpEMEHH paBHA HYIIIO.

Kontponbnas padota Ne 4.
Bapuanr 7.

407. Ilo GeCKOHEYHO AJTMHHOMY MPOBOY, U30THYTOMY TakK, KaK 3TO IMOKa3aHO Ha puc. 19, TeueT Tok
=200 A. Onpenenuts MaruuTHy0 HHAYKIUIO B B Touke O. Paguyc nyru R = 10 cMm.
417. Ksanmpatuslii KOHTYp co cTtopoHoi o = 10 cM, mo koropomy TeueT Tok I = 50 A, cBobGogHO

yCTaHOBWJICS B OAHOpoaHOM MarHutHoM mone (B = 10 mTa). Onpemenuts m3Menenue All

MOTEHI[MATILHOM HEPrUU KOHTYpa MpPHU MOBOPOTE BOKPYT OCH, JEXKalleld B MIIOCKOCTH KOHTYypa, Ha
0

yroa J=180

427. DneKTpoH B aTOME BOJOPO/ia IBUKETCS BOKPYT siipa (IIPOTOHA) IO OKPY>KHOCTH paanycoMm R =
53 cm. OnpeaenuTh MarHUTHBIA MOMEHT Pm SKBUBAIEHTHOTO KPYTOBOI'O TOKA.
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437. TlpoToH mpolien yCKOpsmomlyo pasHocTh noteHiumaioB U = 300 B u Bieren B oHOpOIHOE
marautHoe noje (B = 20 m Tn) mox yriuom o = 30° kK IMHUAM MarHUTHOM MHAYKIUH. OIpenenuTh
mar h u paguyc R BUHTOBOI JIMHKH, 110 KOTOPOH OYyJIET ABUTATHCS MPOTOH B MAarHUTHOM II0JI€.

447.  Anbpda-vactuiia, umeromas CKopoctb v = 2 Mw/c, Bieraer moa yriom a = 30° k
coHanpaBieHHoMy MarHuTHOMY (B = 1 MTn) u anexrpudyeckomy (E = 1 kB/m) monssm. Onpenenutsb
YCKOpPEHHE a  alb(a-dacTHUIIBL.

457. BUTOK, B KOTOPOM TOJIIEP>KUBACTCS TOCTOSIHHAS ciuia Toka [ = 60 A, cBOOOJIHO YCTaHOBUJICS B
OJIHOPOJTHOM MarHuTHOM nojie (B = 20 mTn). luametp Butka d = 10 cm. Kakyro pabotry A4 HY»KHO
COBEpUINTD JJI TOrO, YTOOBI TOBEPHYTh BUTOK OTHOCHUTEIBHO OCH, COBIAAAIOIIEH C JUAaMETPOM, Ha
yroa a =m/3?

467. Pamka, comepxamass N = 200 BUTKOB TOHKOTO MpPOBOJA, MOXET CBOOOIHO BpaIlaThCs
OTHOCHTENILHO OCH, JIEKalled B IUIOCKOCTH paMku. Ilmomans pamku S = 50 cm’. Och pamkn
MEePHEHANKYIJISIPHA TUHUSAM UHAYKIIMH OJHOPOAHOr0 MarHuTHoro nois (B = 0,05 Tn). Onpenenutsb

makcumanbayro DJIC € ., KOTOpas HHAYLHMPYETCS B PaMKe IPH €€ BPAIllEHUH ¢ 4acToToi n = 40
c.

477. B anexktpuueckod Lemu, coaepkaieil pesucrop compotusieHueM R = 20 OM U KaTyLKy
MHIYKTUBHOCTBIO L = 0,06 I'H, TeyeT Tok [ =20 A. Onpenenuts cuity Toka [ B 1ienu 4epes Atr =
0,2 Mc nociie ee pa3MbIKaHUS.

Puc.19

Konrponbnas padora Ne 3.
Bapuanr 8.

308. B BepmmHax KBaapara HaXOOATCS OAMHAKOBEIE 3apsmsl O = O, = Qs = O, = 8 - 107" K.
Kakoil orpunatensHblil 3apsg O HyKHO MOMECTUTb B LIEHTpE KBaJpaTa, 4TOObl CHJIa B3aUMHOTO
OTTaJIKMBAHUS MOJIOKUTEJIbHBIX 3apsii0B Oblla ypaBHOBEIIEHA CHJION MPUTSHKEHUS OTPULIATEIILHOTO
3apsna’?
318. YeTBepTh TOHKOTO KOJbIa paauycoM R = /() cm HeceT paBHOMEPHO pacnpeeneHHblN 3apsin O
= 0,05 wmxKn. Onpenenuts  HampsOKEHHOCTb  EBJIEKTPUYECKOrO  MOJIsA,  CO3/1aBaeMOro
pacnpezieIeHHbIM 3apsI0oM B Touke (), COBIAAOIIEH C LIEHTPOM KOJIbIIA.
328. Ha nByX KOakcHalbHBIX OECKOHEUHBIX LMIMHIApax paguycamMu R u 2R paBHOMEpHO
pacnpeziesieHbl 3apsi/ibl C MOBEPXHOCTHBIMU IUIOTHOCTAMU 0, U ox(puc. 20). Tpedyercs: 1) nucnonbssys
teopemy Octparpaackoro-I'aycca: HailTu 3aBUCUMOCTB £ (I) HampsHyKEHHOCTH JIEKTPUUYECKOTO MO
ot paccrostausa st Tpex obmacreid: I, II m III. Ilpunsate o; = - 20, 0, = o0; 2) BBIYHACIHTH
HaNpsHUKEHHOCTh £ B TOYKe, YJaJeHHOHM OT OCHM LWIMHIPOB HA pacCcTOsIHWE 7, U YyKasaTh
Hanpasjenne Bexropa E. [punsats ¢ = 50 uKn/m’, r = 1,5 R ; 3) nocrpouts rpaduk  E (7).
338. Ilome 00pa3oBaHO TOYEYHBIM TUMOJEM C DIEKTPHUUECKUM MOMEHTOM p = 200 nKn - m.
Onpenenuts pa3HOCTh NOTEHUUANOB U JABYX TOYEK TMOJsl, PACHOJIOKEHHBIX CHMMETPHUYHO
OTHOCHTEJIBHO JTUIOJIS HA €0 OCH Ha PacCTOSHUM » = 4() cm OT EHTpa JUIOJIS.
348. B ogHOpOAHOE IIEKTPUYECKOE T0JIe HAMPSHKEHHOCTRIO £ = 200 B/m BiietaeT (BIOJIb CHIIOBOM
JMHUU) BJIEKTPOH CO CKOPOCTBIO 0y = 2 Mm/c. Ompenenuth pacctosHue {, KOTOpoe MNpOUieT
AJIEKTPOH JI0 TOUKH, B KOTOPOI €ro CKOpOCTh OYJET paBHA MOJOBUHE HAYaJIbHOM.
358. JIBa MeTtauMueckux mapuka paguycamu R; = 5 cuuR, = 10 cm umerot 3apsaasl Q; = 40 nKa u
0, = - 20 nKn cootBercTBeHHO. Haiitu sHepruro W, koTopas BBIIEIUTCS TPU paspsje, €CIU mapbl
COEIMHUTH MPOBOJIHUKOM.
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368. [Ipu BKIFOYCHHUH JIEKTPOMOTOPA B CeTh ¢ HarnpspbkerueM U = 22() B on otpedmsieT Tok [ = 5 A.
Omnpenenuts MOIIHOCTH, TOTpebasiemyo MoTopoM, u ero KIIJI, ecnmu comporuBienne R oOMOTKHU
MOTOpa paBHO 6 Om.

378. OnpenenuTh KOJMYECTBO TEIJIOTHI (J, BblAenuBIIEeCs 3a Bpemsa { = [0 ¢ B TPOBOJHHUKE
conportuieHrueM R = /0 Om, ecnu cuiia ToKka B HEM, PABHOMEPHO YMEHbINAsACh, U3MEHUIIACh OT [; =
1040 =0.

Puc.20

Kontponbnas padota Ne 4.
Bapuanr 8.

408. Ilo ToukoMy konbily TedueT Tok I = 80 A. OmpenennuTs MarHUTHYIO MHAYKIMIO B B TOuke A,
PaBHOYIAJICHHOM OT TOYEK KoJjblla Ha paccrosinue r = 10 cMm (puc. 21). Yroa o = n/6.

418. Tonkoe npoBosiiee Koibio ¢ TOkoM | =40 A nmomenieHo B 0AHOPOIHOE MarHuTHoe nojie (B =
80 mTu). ITnockocTh KOJIBIIA MEPIICHIUKYIISIPHA JIMHUSIM MarHUTHOW WHAYKIMU. Paguyc R kosnbia
paseH 20 cm. Haiitu cuny F, pactarusaroiyro KoJiblo.

428. CromHoW mwiauHAp paauycoM R = 4 cm m BeicoToi h = 15 cM HeceT paBHOMEPHO

pacnpesenenubii mo 00bemy 3apsan (P = 0,1 mx Ki/m®). Hunuuap Bpamiaercs ¢ yactoToi n = 10
¢ OTHOCHTENBHO OCH, COBIIAJAIOLIEH C €r0 T€OMETPHUECKOM 0Chl0. HaliTH MarHMTHBIA MOMEHT P
WIMHJPA, 0OYCIOBICHHBIN €T0 BpallleHHEM

438. Anb(ha-yacTuiia, MPOWIS YCKOPSIONIIYIO Pa3HOCTh MOTeHIManoB U, crajma JBUTAThCA B
OTHOPOAHOM MarHutHoM moje (B = 50 m To) mo BUHTOBOM MTUHHUM C aroM h=5cM ©u paguycom
R =1 cM. Onpeaenuth yCKOPSIOINIYIO Pa3HOCTh MOTEHITMAIOB, KOTOPYIO MPOIUIa aabda-dyacTHIa.
448. TlpoToH mpoiiena HEKOTOPYIO YCKOPSIOIIYIO pa3HOCTh MOTeHIHAIOB U U BiieTeN B CKPEILIEHHbIE
MO/ TIPSIMBIM YTJIOM OJHOpOAHBIC ToJist: MarHuTHOEe (B =5 MTn) u snexrpudeckoe (E = 20 kB/m).
Onpenenuth pa3HOCTh MOTeHIMaNOB U, eciid NpOTOH B CKPEHICHHBIX MOJSAX JBUXKETCS
MPSAMOJIUHEITHO.

458. B 0JHOPOJTHOM MAarHUTHOM TOJI€ MEPIEHIUKYJISPHO JTUHUSAM WHIYKIUU PACTIOJIO0XKEH MIIOCKUHN
KOHTYp mwiomanso S = 100 cm’. Tlommep:xuBas B KOHType IOCTOSHHYIO cruily Toka [ = 50 A, ero
MEPEeMECTUIN U3 TOJIsI B 00JIaCTh MPOCTPAHCTBA, TJI€ MOJie OTCYTCTBYeT. OnpenenuTh MarHUTHYIO
WHIYKIMIO B 1Mos, eciiv pu IepeMeIeHn KOHTypa Oblia coBepieHa padorta 4 = 0,4 JIx.

468. [Tpssmoit mpoBosALIMI cTEp:KeHb AMUHOMN ¢ = 40 cM HAXOJUTCS B OJHOPOAHOM MAarHMTHOM I10JI€
(B = 0,1 Tn). KoHmpl cTepkHS 3aMKHYTHI THOKHM TIPOBOJIOM, HAaxXOMSIIUMCS BHE TOJS.
ConpotuBnenue Bceit e R = 0,5 Om. Kakas mommuocTh P moTpeOyercss Aisi paBHOMEPHOTO
MEePEeMELICHHUS] CTePXKHS NEePINEeHANKYISIPHO JUHUSAM MAarHUTHOM MHIYKIMH CO CKOpocThio v = 10
Mm/c?

478. llenb COCTOMUT U3 KaTyIIKH MHAYKTUBHOCThIO L = (0,1 'H u ucroyHuka Toka. McTtouHuk Toka
OTKJIIOUMJIM, HE paspbiBas Lenu. Bpewms, uepe3 koropoe cuna Toka ymenbmmutces no 0,001
MEepBOHAYAJIBHOTO 3Ha4YeHus, paBHO ¢ = 0,07 c. OnpenenuTh CONPOTUBICHUE KATYIIKH.
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Puc.21

Konrpomnsnas padora Ne 3.
Bapwuant 9.

309. Ha paccrossaun d = 20 cm HaxomaTcsl ABa TouedyHBIX 3apsana: O, = -50 uKn wnQ, = 100 K.
Ompenenuts cuny F, nedictByromyio Ha 3apsa (s = -10 uKn, yaalieHHbIH OT 00OMX 3aps/ioB Ha
OJINHAKOBOE PacCTOsSHUE, paBHOE d.

319. [1o ToHKOMY KOJIBIYy paBHOMEpHO pacnpeaeneH 3apsia QO = 10 nKn ¢ TMHEHHOU NMJIOTHOCTBIO T =
0,01 mxKn/m. Onpenenuth  HAOPsSHKEHHOCTh  E - AJICKTPUYECKOTO  TMOJS,  CO37aBaeMOro
pacnpeieieHHbIM 3apsoM B TOUKe A, JIeXalled Ha OCH KOJIblla M YJAJIEHHOM OT €ero LEHTpa Ha
paccTosiHue paBHOE paauycy KOJbLa.

329. Ha nByX KOaKCHAJbHBIX OECKOHEYHBIX IMIMHIApaX pamuycaMd R u 2R paBHOMEPHO
pacnpezieNieHbl 3apsi/ibl C TOBEPXHOCTHBIMU TUIOTHOCTAMU 0, U ox(puc. 22). Tpebyetcs: 1) ucnonsiys
teopemy OcTtparpajckoro-I'aycca: HalTH 3aBUCUMOCTD £ (r) HAnpspDKEHHOCTH JIEKTPUYECKOTO OIS
oT paccrossaus s Tpex obmacreit: I, II u IIl. Ilpunasates o, = 0, 0> =- o0, 2) BBIYUCIHTH
HalpsDKEHHOCTh £ B TOYKE, YJAJIEHHOM OT OCHM LWIMHIPOB Ha pacCTOSHUE F, M YyKasaThb
Hanpasjenue Bexropa E. [lpunsats ¢ = 60 uKn/m’, r = 3 R ; 3) moctpouts rpadux  E (7).

339. Dnektpudeckoe moje 00pa3oBaHO OECKOHEYHO JUIMHHOW 3apsDKCHHON HUTBIO, JMHEHHAS
IJIOTHOCTH 3apsaa Kotopou t = 20 nKn/m. Onpeaenuts pa3HoCcTh MOTeHITMaNoB U IBYX TOYEK IO,
OTCTOSIILIUX OT HUTH HA PACCTOSIHUM 7', = 8 cmur; = 12 cm.

349. DnekTpuyYecKoe IOoJie CO3/1aH0 OCCKOHEUHOW 3apspKeHHOW MPSMOM JIMHWEH ¢ paBHOMEPHO
pacnpeneneHHbM 3apsaaoM (7 = 10 nKn/m). Onupenenuth KHHETUICCKYIO dHEPTHUI0 1,9JICKTPOHA B
TOYKE 2, ecli B Touke 1 ero kuHeTnueckas sueprust 7, = 200 B (puc. 23).

359. IIpocTpaHCTBO MEXAYy IUIACTUHAMHU IUIOCKOTO KOHIEHCATOpa 3allOJIHEHO JBYMS CIIOSIMU
JIMAJICKTPHUKA: CTEKJIa TOJMUHON d; = (0,2 cm m crioeM napaduHa TommuHon d> = 0,3 cm. PaznocTh
MOTEHLUaNoB Mexay obkiaakamu U = 300 B. Onpenenutb HaupsyKEHHOCTh F 10N U HaJieHue
MOTEHIaNa B K&KJOM U3 CIIOEB.

369. B cetp ¢ HanpsixenneMm U = /00 B noAKIIOYMWIN KaTylIKy ¢ conpoTuBiieHueM R; = 2 kOm u
BOJILTMETp, COCUHEHHbIE MocienoBarenbHo. [lokazanue BonbT™Merpa U; = 80 B. Korga karymiky
3aMEHWJIM IpYrod, BOJIbTMETp nokazan U, = 60 B. OnpenenuTsb CONpOTUBIEHUE R,Apyroi KaTyIIKH.
379. Cuna Toka B Lled M3MEHsieTcs MO 3akoHy [ = [ysinwt. Onpenenuts KOJUYECTBO TEIUIOTHI,
KOTOpPOE€ BBIJICJIUTCS B IMPOBOJHHUKE compoTuBieHueM R = [0 Om 3a BpeMsl, paBHOE YETBEPTU
nepuona (ot t; =0 no t> = T/4,tne T= 10 c).
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Kontponbnas padota Ne 4.
Bapuant 9.

409. Ilo 1ByM OECKOHEYHO JITUHHBIM, MPSIMBIM ITAPAJLICIBHBIM MTPOBOJAM TEKYT OJMHAKOBBIC TOKH |
= 60 A. OnpeenuTh MarHUTHYIO HHAYKIHIO B B Touke A (puc. 24), paBHOYIaJ€HHON OT MPOBOJIOB
Ha paccrostaue d = 10 cm. Yron = m/3.

419. KBagpatHas paMKa U3 TOHKOTO ITPOBOJa MOKET CBOOOTHO BPAIAThCSl BOKPYT TOPU3OHTAIBLHOM
OCH, COBMAJAIOUIEl ¢ ogHOW M3 CcTOpoH. Macca m pamku paBHa 20 r. Pamky momectwiu B
onHopoanoe maruutHoe nose (B = 0,1 Ti), HanpaBieHHOe BepTUKAIBbHO BBepX. ONpeenuTs yroi a,
Ha KOTOPBIN OTKJIOHWJIACh paMKa OT BEPTHUKAJIHU, KOTJa 1o Hel npomyctuiau Tok [ = 10 A.

429. 1o moBepxHOCTH Aucka paauycoM R = 15 cM paBHOMepHO pacnpeneneH 3apsg Q = 0,2 mx K.
Juck Bpamaercs ¢ yrioBoi CKOpocThio @ = 30 paj/c OTHOCHTEIBHO OCH, MEPICHAUKYISIPHON
IUIOCKOCTH JMCKa U TPOXOoAsiied uepe3 ero meHtp. Onpenenuts MarHUTHBIA MOMEHT Pm,
00yCIIOBJIEHHBIN BPAILLIEHUEM JIUCKA.

439. Non ¢ kunetndeckoi sHepruei T = 1 k3B nmoman B oqHopoaHoe MarautHoe noie (B =21 m To)
U CTaJl IBUTAThCA MO OKPY)HOCTU. OTNpeIeTUTh MATHUTHBIN MOMEHT Pm 9KBUBAJIEHTHOTO KPYTOBOTO
TOKa.

449. Marautnoe (B = 2 mTn) wu oanekrpuueckoe (E = 1,6 kB/M) mosis coHampaBlICHBI.
[TepnenaukynsapHo BekTopaM B u E Breraet anekTpoH co ckopocthio v = 0,8 Mwm/c. Onpenenuts
YCKOpEHHE a* IIEKTPOHA.

459. ITnockuit KOHTYp ¢ TokoM [ = 50 A pacroiaokeH B OJJHOPOJIHOM MarHuTHOM Tmosie (B = 0,6 Tn)
TaKk, 4YTO HOpPMalb K KOHTYpPY NEPIEHIUKYJSApHA JUHUSAM MarHUTHOM HMHIyKuuu. Omnpenenuthb
paboTy, coBeplIaeMylo CHJIAMU TOJSI IPU MEAJIEHHOM MOBOPOTE KOHTYpa OKOJIO OCH, Jiexalleld B
MJIOCKOCTH KOHTYpa, Ha yroi o = 30°.

469. ITpoBonoYHBIi KOHTYp muomansio S = 500 cM® u conporusienreM R = 0,1 OM paBHOMEPHO
BpamaeTcss B OAHOPOAHOM MarHuTHoM monie (B = 0,5 Tm). Ock BpallieHusi JEKHUT B IJIOCKOCTU
KOJbIla W TEpNeHIUKYNIsSIpHa JIMHUSAM MarHuTHOM WHAYKIUH. OIpeaenuTb MaKCUMalbHYIO
MOIIHOCTD  Pqx, HEOOXOIMMYIO JUUISI BPAIICHHSI KOHTYpa C YIJIOBOH cKopocThio ® = 50 pagy/c.

479. VCTOYHMK TOKa 3aMKHYJIM Ha KaTyIKy conpoTuBieHueM R =10 OM W UHIYKTUBHOCTBIO L =
0,2 T'n. Yepes kakoe Bpems cuiia TOKA B Lienu AocTUrHET 50% MakcHManbHOIO 3HAYECHUS ?
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Konrponbnas padora Ne 5.
Bapwuanr 0.

1. VYcranoBka mna HaOmrogeHuss Kojel, HbpOTOHa oOcBemaeTcss HOPMAJIBbHO —MAJaoNuM
MOHOXpoMaTHueckuM cBeToM (A = 590 um). Pagnyc kpuBu3HBI R JUH3BI PaBEH 5 CM. OMpeAeNuTh
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TOJILIUHY d3 BO3AYLIHOIO IPOMEXYTKAa B TOM MECTE, TJI€ B OTPa)KEHHOM CBETE HaOJIOIAaETCsl TPEThE
CBETJIO€ KOJIBLIO.
2. PaccrosHue MexnIy mTpuxamu AuppakiMoHHON pemetkn d = 4 mMxMm. Ha pemerky manmaer
HOpPMAaJIbHO CBET C JAMUHON BOJHBI A = 0,58 MKkM. MakcuMyM Kakoro HauOoJbIIEro Mopsaka JaeT
3Ta pererka?
3. Ilydok cBeTa majaer Ha IUIOCKONAPAIEIbHYIO CTEKISIHHYIO IUIACTUHY, HUXKHSAS MOBEPXHOCTH
KOTOpOM HaxoauTcs B Bojie. [Ipu kakoM yrie najieHus &g CBET, OTPAXKEHHBIN OT I'PaHUIbl CTEKIIO —
BO/Ia, OyJIeT MaKCUMAJIbHO MOJISIPU30BaH?
4. PensITUBUCTCKHI MPOTOH 00J1a/1a1 KHHETUYECKOH YHEPTUeil, paBHON YHEPTUU MOKOSI. ONIPEIEIUTh,
BO CKOJIBKO Pa3 BO3pAcCTET €ro KUHETHYECKasi YHEPTHs, €CIIM €r0 UMITYJIbC YBEITUUUTCS B 11 = 2 pas3a.
5. CpemHsis SHEPreTUYECKas CBETUMOCTL R moBepxHocTh 3emur pasHa 0,54 JIx/(cm* mun). Kakosa
JoJKHa ObITh Temriepatypa 7 MOBEpXHOCTH 3€MIIH, €ClIM YCIOBHO CUMTATh, YTO OHA M3IIydaeT Kak
cepoe Temo ¢ KodPphUImeHToM 4epHoTH a1=0,25?
6. Ha uHKOBYIO MJIACTUHY HAINpPaBI€H MOHOXPOMATHYECKHUI My4ok cBeTa. DOTOTOK mpekpamaercs
npu 3a7epkuBaronieil pasHoctu noreHnmaioB U = 1,5 B. Ompenenuts IIMHY BOJHBI A CBETa,
MaJaroLIEero Ha MIACTUHY.
7. Onpenenutb UMMIYJIbC pe. OJJICKTPOHA OTAAud, eciau (PoToH ¢ ’Hepruedt g = 1,53 MsB B
pe3yNbTaTe paccesHUus Ha CBOOOTHOM 3JIEKTPOHE MOTEPS 3 CBOCH SHEPTUu.
8. ToyeuHBIif HICTOYHUK MOHOXPOMATHIECKOTO (A = 1 HM) U3ITydeHUs] HAaXOAUTCS B IIEHTPE
chepudeckoit 3auepHEeHHON KOJIOBI paguycoM R = 10 cMm. OmnpeaenuTb CBETOBOE JaBJICHUE p,
MIPOM3BOIMMOE Ha BHYTPEHHIOIO MMOBEPXHOCTH KOJIOBI, €CJIM MOIIHOCTh McTOUHUKA P = 1 KBT.
Kontponbhas padota Ne 5.

Bapuanr 1.

1. Mexay CTeKJISTHHOM IJTACTUHKON U JIeKAallle Ha Hel MII0OCKOBBIMYKJION JTUH30M HAXOUTCS
KUAKOCTh. HaliTh nmokazarenp MpeoMIIeHUs KUAKOCTH, €CIIA PAJARYC 73 TPETHEr0 TEMHOTO KOJIbIIA
HproToHa npu HaOIIOICHUN B OTPAXKEHHOM CBETE C JUIMHOU BOJHBI A = 0,6 MKM paBeH 0,82 Mm.
Panunyc kpuBu3HbI TUH3BI R = 0,5 M.

2. Kakoe HauMeHbIIIee YUCIO0 Npin IITPUXOB JIOJDKHA COICPKATh TU(PPAKIIMOHHAS PEIIETKa, YTOOBI B
CIEKTPE BTOPOTO MOPSAKA MOXKHO OBIJIO BUJIETh pa3/IelbHO JBE JKEIThIE JIMHUU HATPUS C ITTMHAMHU
BOJH A1 = 589,0 HM 1 A, = 589,6 um ? KaxoBa jymmHa £ Tako# pemieTky, €y MOCTOSIHHAS PEIIeTKA
d =15 Mxm?

3. [InacTuHKy KBapla TONIUHON d =2 MM TNOMECTHJIA MEXAY NapauieIbHbIMU HUKOJIIMHU, B
pe3yabTaTe 4ero MIOCKOCTh MOJISIpU3alMd MOHOXPOMATHYECKOTO CBETa IOBEPHYJIACh HA YTOJI ¢
=53°. Kakoii HauMeHbIIeH TOMIUHBI diin CIETYET B3ATh IJIACTUHKY, YTOOBI IOJIE 3PEHUS
MOJISIPUMETPA CTAJI0 COBEPIIEHHO TEMHBIM?

4. Yactuma IBUKETCS CO CKOPOCTBIO U = ¢/3, TAe ¢ — CKOPOCTh cBeTa B BakyyMme. Kakyro oo
SHEPTUHU MOKOS COCTABJISAET KUHETHUUECKas YHeprus?

5. BEIIHUCIUTh HCTUHHYIO TeMIiepatypy 1’ BoIb(PpaMOBOM paCKaJICHHOH JIGHTBI, €CJIA PaIUaIlMOHHON
MUPOMETP MOKA3bIBAET TeMIepaTypy 7pa: = 2,5 KK. [IpunsTH, 4TO MoriomarenbHas CiocOOHOCTh
JUIs BONIb()paMa He 3aBHCUT OT YaCTOTHI M3IydeHust u paBHa  o; = 0,35.

6. Kpacnas rpanuna ¢otoaddexra mis mukia 4o = 310 am. OnpeneauTs MaKCUMAIIbHYIO
KMHETUYECKYIO 3HEPTHUIO Tiax (POTOINEKTPOHOB B 3JIEKTPOH-BOJIBTAX, €CJIM HA IIUHK Ma/laeT CBET C
UTMHON BOJIHBI A = 200 HM.
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7. ®oton npu > dexte KomnroHa Ha cBOOOTHOM 3JIEKTPOHE OBLIT pacCcesiH Ha Yol b =2
Onpenenuts UMITyJse p (B MoB/c)?, nproOpeTeHHbIN 2IEKTPOHOM, €CIIU SHEPTHs (POTOHA JI0
paccesinus Obuta €, = 1,02 M»aB.

8. OnpenennuTs YHEPreTUYECKY0 OCBEIIEHHOCTD (00Iy4eHHOCTh) E. 3epKajabHON MOBEPXHOCTH, €CIIN
JaBJICHHE p, IPOU3BOIMMOE U3llydeHueM, paBHo 40 mklla. M3nydeHue nagaet HOpMaIbHO K
MTOBEPXHOCTH.

Konrponsnas padora Ne 5.
Bapuanrt 4.

1.Ha cTexasHHYI0 MJIACTUHY MOJ0KeHa BBIMYKJIONW CTOPOHOM MIOCKOBBINyKIasa nuH3a. CBepxy

2 1M>B/c — eMHUIA MMITYIIbCA:
1,60x10"" [ooe

: =5,33X10 2 ke-mlc
1M3B/c = 3X10°m/c

KonTpoabnas padora Ne 5.
Bapuanr 2.

1. Ha ToHKy!O IJIEHKY B HallpaBJICHUU HOPMAJIU K €€ MOBEPXHOCTHU MaaeT
MOHOXPOMaTHYECKHUH CBET ¢ JUIMHON BOMHBI 4 = 500 HM. OTpa’keHHBIN OT HEE CBET
MaKCHUMaJbHO yCHJIEH BCIEICTBUE HHTEPHEPEHIINN.

2. KonrtpoubHas padora Ne S.

Bapuanr 3.
1. Paccrosinue L ot mieneit 1o s3kpana B onbiTe FOHra paBno 1 M. OnpeaenuTs paccTOSTHUE MEXKIY
IIEJISIMH, €CITU Ha oTpe3ke AauHoi £ = 1 cM yknaasiBaetcst N =10 TeMHbIX HHTEpPEPEHIIMOHHBIX
rosoc. Jlnmraa BoHbL A = 0,7 MKM.
2. Ha nudpakiimoHHYIO pelieTKy naaaeT HopMaabHO MapauieIbHbINA MydoK O6enmoro cBera. CrieKTpsl
TPETHETO U YETBEPTOTrO MOPSIIKA YACTHYHO HAKJIAJBIBAIOTCS YT HA apyra. Ha kakyio JUiMHy BOJHBI
B CIIEKTPE YETBEPTOTO MOPSAKA HAKIaAbIBaeTCs rpanuiia (A = 780 HM) CIeKTpa TPEeThero mopsaka?
3. KBapiieBy1o MIACTUHKY MOMECTHIIM MEXTY CKPEIICHHBIMU HUKOJAMHU. [Tpu Kakoil HauMeHbIIen
TONIINHE i KBAPIIEBOW TUTACTUHBI MOJIC 3PEHUS MKy HUKOISIMH OyIeT MaKCUMaIbHO
npocBeTiieHo? [locTostHHAs BpaIeHus o KBaplia paBHa 27 rpaji/ MM.
4. ITpu kakoit ckopocTy B (B JOMSX CKOPOCTH CBETA) PENATUBUCTCKAS Macca JIF0O0H 4acTHIThI
BEIIECTBA B 7 = 3 pa3a OOJIbIIe MacChl MOKOs?
5. Temnepatypa abcomotno yepHoro Tena T =2 kK. OnpenenuTs AIHHY BOJHBI Ay, HA KOTOPYIO
MIPUXOJIUTCS MAKCUMYM SHEPTUHU U3TYUYEHHUs], U CIEKTPAIbHYIO TNIOTHOCTh SHEPTe€TUYECKOM
CBETUMOCTH (M3Ty4aTeabHOCTH )(T),T)max AJISL 3TOM JJIMHBI BOJIHBI.
6. ®oTtoH ¢ sHeprueii € = 10 5B mamaer Ha cepeOpsAHYIO TIACTUHY U BBI3bIBAET (HOTOIPdEKT.
OrnpenenuTh UMITYJIbC p, TOJTYUYEHHBIN JIACTUHOM, €CJIA MIPUHSATh, YTO HAIMIPABJICHUS JBUKEHUS
dboToHa 1 (POTORIEKTPOHA JISKAT HA OAHOU MPSAMOU, TIEPIICHIUKYJIIPHON MTOBEPXHOCTH TUIACTHH.
7. Kakas noinst sHepruu Gportona npuxoautcs npu 3¢ ¢pexre KoMmnTona Ha 31eKTpOH OTAaYH, €CITU

paccesiHre (pOTOHA MTPOUCXOIUT HA YTOJI Jd = 29 Oueprus (oTtoHa 10 paccesHus € = 0,51 MaB.
8. Ompenenuth KOAPPUITUEHT OTpaXKEHUST P TOBEPXHOCTH, €CIIH MPU IHEPTETUUECKON
ocseniennoctu E. = 120 Br/M* naBienre p cBeTa Ha Hee OKasanoch paBHbM 0,5 MKITa.
Onpenenuts MUHUMAIBHYIO TOJNIIMHY dmin IUICHKH, €CIIU MIOKA3aTeb MIPEJIOMIICHUS MaTepuaa
IIeHku n = 1,4,
2. Ha moBepxHOCTh TU(PPAKITMOHHON PEIIETKH HOPMAIBHO K €€ IIOBEPXHOCTHU TMaIaeT
MOHOXpoMaTuyeckuii cBeT. [loctosiHHas AudpakoHHOM perieTku B 7 = 4,6 pa3a 0oJbIle ITHHBI
cBeTOBOM BOJIHBI. HaiiT oGriee uncino M audpakiiuOHHBIX MAKCUMYMOB, KOTOPBIE TEOPETHIECKU
MOKHO HAaOJIOAATh B JAHHOM CITydae.
3. IlapayuienbHbINA MyYOK CBETA MEPEXOAUT U3 IIIUIEPHUHA B CTEKIIO TaK, UTO MyYOK, OTPAKEHHBIN OT
TPaHULIbI Pa3fieNia 3TUX CPeJl, OKA3bIBACTCS MAaKCUMAIIbHO MOJIIPU30BAHHBIM. ONpeaeuTb yroi y
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JWH3a OCBEIIeHAa MOHOXPOMAaTHYECKMM CBETOM IMHOW BONHBI A=500 HM. Halitm pammyc
RIWH3BI, €clu paanyc 4eTBEpTOTO, TEMHOTO KoJsblla HpI0TOHa B OTpaX€HHOM CBeTE 7= 2
MM.
2.Ha nudpakumoHHy0 pemieTky, conepxkairyto n = 600 mTpUXOB Ha MHIUIMMETp, NaaaeT
HOpMaJIbHO Oenbli cBeT. CHEeKTp MpOenUpyeTcs MOMEUIEHHON BOJIW3M PEIIeTKH JIMH30M Ha 3KpaH.
Omnpenenuts MMHY ¢ CIEKTpa MEPBOTO MOPSAIKA HA DKpaHE, €ClU PACCTOSHUE OT JIMH3BI 10 SKpaHa
L=1,2m. I'paHuIisl BUAUMOTO CIIEKTpa: Aq,= 780 HM, Ay = 400 HM.
3. [lpu mpoxoxaeHun cBeTa Yepe3 TpyOky muHON €1 = 20 cM, coaepiKamyo pacTBOp
caxapa xkoHnenrpanuet C,= 10%, NI0CKOCTh MOJISIPU3AIIMKU CBETA TOBEPHYJACh HA yrol O
= 13,3°. B apyrom pactBope caxapa, HAIUTOM B TpyOKy jiauHOH {,=15 cM, IUIOCKOCTH
NOJISIpU3alluM MOBEpHYyJach Ha yroa ¢, = 5,2°.0mpenenuts KoHUeHTpanuioo C, BTOPOTO
pacTBopa.
4. OnpenenuTh OTHOIIEHUE PEJISITUBUCTCKOTO UMITYJIbCa p-3JE€KTPOHA ¢ KHHETUYECKOU sHepruen 1’
= 153 K KOMIITOHOBCKOMY UMIMYJIBCY 11,C DJIEKTPOHA.
5. Onpenenuts Temneparypy 7' v SHEPreTUYECKYI0 CBETUMOCTh (M31y4aTeIbHOCTh) R.a0COIIOTHO
YEpPHOTO TeJla, ECIM MAKCUMYM DHEPTUU U3MYyUYEHUS MPUXOTUTCS HA JATUHY BOIHBI A,= 600 HM.
6. Ha doToanmeMeHT ¢ KaToOJAOM M3 JUTHS MaaaeT CBET C JIMHOW BoaHBI A=200 HMm. HailiTn
HAauMEHbIIEEe 3HAYEHME 3aJEpKUBAIOIIEN pa3sHOCTH MNOTEHUHAIOB Ui, , KOTOPYHO HYKHO
NPUJIOXKHUTh K (OTOIEMEHTY, 4YTOOBl MNPEeKpPaTUTh (POTOTOK.
7. OnpenenuTb  MakKCUMalbHOEC  W3MEHEHHE  JUIMHBI BOJIHBI (AL)ma MPU  KOMITOHOBCKOM
paccesHMM CBeTa Ha CBOOOJHBIX 3JEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. JlaBneHue cBeTa, MPOU3BOJMMOE Ha 3€pKaJbHYIONOBEPXHOCTh, p = 5 mlla. Onpenenuts
KOHILICHTPALUIO 719 (POTOHOB BOJIM3M MOBEPXHOCTH, €CIIM JJIMHA BOJHBI CBETa, MaJalollero Ha
MOBEPXHOCTh, A = 0,5 MKM.

Kontponbnas padota Ne 6.

Bapuanr 0.

1. HeB030y»X/I€HHBII aTOM BOJOpO/Ia TIOTJIONIAET KBAHT U3IYUYCHHsSI C JIMHOW BONHBI 4 = 102,6 HM.
Boruncnuth, mosib3ysich Teopueil bopa, pamuyc 7 3JeKTpOHHOW OpOUTHI BO30YXKIEHHOTO aToMa
BOJIOpO/A.

2. Bpuucnuth HauOosiee BEpPOSTHYIO JACOpPOMIEBCKYIO [UIMHY BOJHBI A MOJEKYJN a3o0Ta,
COJIEpIKaIMXCSl B BO3yX€E P KOMHATHOM TeMIepaType.

3. OueHHUThH € MOMOIUIBI0 COOTHOLICHHS HEOIPEIETICHHOCTEH MUHUMAJIbHYI0 KHHETUYECKYIO YHEPTHIO
AJIEKTPOHA, ABMKYIIETrocst BHYTpH cepsl pagmycoM R = 0,05 Hwm.

4. Yactuna HaxoguTcs B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, MPSMOYTOJBHOM MOTEHIHMATIBLHOM
amuke. Hailtu otHomenue pasHoctu AE,,+ COCEAHMX JHEPreTUYECKUX YpPOBHEH K 3Heprum E,
YaCTHIII B TpeX ciiydasx: 1) n=2; 2n=15; 3)n — .

5. Hantu nepuon nonypacnana 7, paguoaKTUBHOIO U30TOIIA, €CJIA €r0 aKTUBHOCTB 3@ BpeMs t=
10 cyr ymeHnpmmnach Ha 24 % 110 CpaBHEHUIO € IEPBOHAYAIBHOM.

MEXly MaJalolUM U IPEITOMIICHHBIM IIyYKaMHU.

4. Ilporon ¢ kuHerndeckol saneprueit 7= 3 ['3B npu TopMoxkeHNH OTEPSI TPETh 3TON SHEPTUU.
Omnpenenuts, BO CKOJIBKO pa3 U3MEHUIICS PEIATUBUCTCKUI UMITYJIbC O.-4ACTHLIBI.

5. UYepnoe teno umeet temneparypy 71 = 500 K. Kakoa Oyzaet remneparypa 7> Tena, eciiu B
pe3yJIbTaTe HarpeBaHusl OTOK U3JIy4ECHHs yBEIUUUTCS B 1 = 5 paz?

6. Ha moBepXHOCTb Kaius MaJaeT CBET C JUIMHOW BOJMHBI A = 150 HM. OnpeaenuTs MaKCUMaIbHYIO
KUHETHYECKYIO SHEPTHIO T max (POTOIIIEKTPOHOB.
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6. OnpenenuTh KOJTUYECTBO TEIUIOTHI (J, BBIJCISIONIEHCS MPU pacnaje pajoHa aKTUBHOCTBIO A = 3,7
- 10" Bk 3a Bpems t = 20 muH. Kunetnueckas sHeprus I  BbUIETAIONIEH M3 PaJOHA @-YaCTHIBI
paBHa 5,5 M»aB.

7. Onpeaenutsb Temioty (), HEOOXOIUMYIO ISl HarpeBaHUsl KpucTamia kanus maccoir m = 200 r ot
temneparypsl 71 = 4 K 1o temneparypsl 7> = 5 K. IIpuHATH XapakTepUCTUYECKYIO TEMIIEPATYpPY
Heb6as nis kammst Op = 100 K u cunurtate ycnoBue 7<<Op BBITOTHECHHBIM.

8. OmpenenuTh 10J110 CBOOOIHBIX AJIEKTPOHOB B MeTie mnpu temmneparype 7 = 0 K, sneprum ¢
KOTOPBIX 3aKJIFOUECHBI B UHTEPBAJIEC 3HAYEHUHN OT 2 Emax O  Emax-

Kontponbnas padota Ne 6.
Bapuanr 1.

1. Boruncnuth no teopuu bopa paauyc r 2 BTOpPOIl CTallMOHAPHOI OPOUTHI U CKOPOCTH 0>
AJIEKTPOHA HAa ATON OpOUTE I aTOMa BOJAOPOJA.

2. Omnpenenutb 3Hepruto A7, KOTOPYIO HEOOXOJUMO TOMOTHUTEIHHO COOOIIUTE ANEKTPOHY, YTOObI
ero JIeOpoiIeBCcKas JWTMHA BOJHBI yMEHbIIMIACh OT A1 =0,2 MM 10 4, = 0,1 HM.

3. Hcnonp3yss COOTHOIIEHUE HEONPECICHHOCTEH, OLIEHUTh HauMeHbllee OmuOKu Ao B
OIpEEIEHUN CKOPOCTH AJIEKTPOHA M NIPOTOHA, €CIIM KOOPAMHATHI LIEHTpa Macc 3TUX YacTULl MOTYT
OBITh YCTAHOBIICHBI C HEOTIPEACTEHHOCTHIO | MKM.

4. DNeKTpOH HaXOIUTCS B OECKOHEUHO TIIyOOKOM, OAHOMEPHOM, IMPSIMOYTOJBHOM THOTEHIUAIBHOM
smuke mupuHon ¢ = 0,1 aM.  Onpeaenuth B 3JIEKTPOH-BOJIBTAX HAUMEHBIIYI0 Pa3HOCTH

SHEPreTUUECKUX YPOBHEH 3JIEKTpOHA.

225

Ac
5. OnpenennTL, Kakasi O0JIsd pa,ZlI/IoaKTI/IBHOF O U30TOIIa 89

6 cyT.

pacnagaceTcs B TCUCHHUE BPEMEHU [ =

238
6. Maccam=1r ypana % U BpaBHOBECHU C MPOAYKTAaMH €ro pacraja BblIeNseT MOIIHOCTb P

= 1,07 - 107 Br. Haiitu MonsipHyto Temwiory O, BBIIEIIEMYIO YPAHOM 3 CPEIHEE BPEMs KU3HU T
aTOMOB ypaHa.

7. BbuucnuTh XapakTepucTuueckyto temneparypy Op Jlebas ams xenesa, ecnu mnpu temneparype 7'
= 20 K momsipHas temoemkocts kenesa Cn = 0,226 Jx/K-monb. YcioBue T<<@®p cuuraTh
BBITIOJTHEHHBIM.

8. I'epmanueBbIil kpucTtai, mupruHa AE 3anpenieHHoi 30HbI B KoTopoM paBHa (0,72 3B, HarpeBaroT
ot Temnepatypsl #; = 0° C no temneparypsl , = 15° C. Bo ckoipko pa3 BO3pacTeT €ro ynaeiabHas
IIPOBOAUMOCTH?

Konrponbnas padora Ne 6.
Bapwasnr 2.

1. Beruncnute 1o Teopun bopa nepuoy 7' BpaleHus JEKTPOHA B aTOME BOAOPO/IA, HAXOASIIEr0Cs B
BO30YKJIECHHOM COCTOSTHHM, OTIPEJIEJIIEMOM IJIABHBIM KBAaHTOBBIM YHCIIOM
n=>2.
2. Ha ckospKO 10 OTHOIIEHUIO K KOMHATHOW JTOJDKHA M3MEHUTHCS TEMIEpaTypa WICaJIbHOIO rasa,
9TOOBI 1e0pOISIEBCKAs JUTMHA BOJIHBI A €r0 MOJIEKYJ YMeHbImuiaack Ha 20 %?
3. KakoBa JOJDKHA OBITh KHHETHYECKass »Heprus 7 MpOTOHA B MOHOPHEPIETHUECKOM IIydKe,
UCIIOJIb3y€EMOTO JIJIsl HCCIIEN0OBAHMS CTPYKTYPHI C JIMHEHHBIME pasmepamu £ = 10" cm?
4. Yactuna B OECKOHEUHO TINIyOOKOM, OJHOMEPHOM IPSMOYTOJIBHOM HOTEHIHUAIBHOM SIIHKE
mupuHOM ¢ HaxomuTcss B BO30YykAEHHOM cocTossHuM (n = 3). Omnpenenutb, B KAaKUX TOYKax
uHTepBana 0 <x<{ IUIOTHOCTb BEPOATHOCTH HAXOXKIACHMS YacCTUIBl HMMEET MaKCUMalbHOE U
MUHUMAaJIbHOE 3HAUYEHUS.
5. AKTUBHOCTb A HEKOTOpOro uzorona 3a BpeMs ¢ = 10 cyr ymensmmnacs Ha 20 %. Onpenenutsb
nepuo noxnypacnaja 7y 3Toro u30Tora.
6. OnpenenuTh SHEPTHIO, HEOOXOAUMYIO Ul pasiesieHus sapa "Ne Ha JBe o-dactuipbl u sapo C.
DHepruy CBS3M Ha OJUH HyKIOH B saapax ’Ne, ‘He n '>C paBnsl coorBercTBenno 8,03; 7,07 u 7,68
MbsB.
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7. Cucrema, coctosiiias u3 N = 10 TpeXMepHBIX KBAHTOBBIX OCHMIUIATOPOB, HAXOMUTCS IPH
temriepatype 1 = O (O =250 K). Onpenenuts 3HEpruto £ CHCTEMBI.

8. Ilpu HarpeBaHWN KPEMHHMEBOI'O KpUCTAJUIa OT TemnepaTypsl 4 = 0° no Temmepatypsl £, = 10° C
ero yjeiabHas NMPOBOAMMOCTh Bo3pacTaeT B 2,28 pasza. [lo mpuBeneHHBIM JaHHBIM ONpPENEIUTh
mmpuHy AE 3amnperieHHoN 30HbI KPUCTAJIa KPEMHHS.

Konrpomnsnas padora Ne 6.
Bapwuant 3.

1. Omnpenenuth u3MeHeHHE 3Hepruu AEdIeKTpoHa B aTOMe BOAOPOJA NPU H3IYyUYEHUU aTOMOM
¢orona ¢ gacroroitv =6,28 - 10"I'n.

2. TMapannenbHbIl My4OK MOHOXHEPreTUYECKUX SJIEKTPOHOB MajaeT HOpMajbHO Ha AuadparMy B
BUJIE Y3KOM MpSMOYrojbHOM Iienu, mupuHa kotopoid a = 0,06 MM. OnpenenuTs CKOpPOCTh ITHX
AJIEKTPOHOB, €CJIM U3BECTHO, YTO HA IKPaHE, OTCTOSIIIEM OT IIeNU Ha paccTosHud ¢ = 40 MM, IupUHa
[EHTPATHHOTO TUPPAKITUOHHOTO MakcuMyma b = 10 Mkm.

3. Hcnonb3ys COOTHOILIEHHWE HEONPEeaeICHHOCTEH, OIEeHUTh HIUPUHY lonHOMeEpHOTO
MOTEHIIMAJILHOTO SIIIIMKA, B KOTOPOM MUHUMAJIbHAsT SHEpPrus 3JeKTpoHa L= 103B.

4. B mpsAMOYroJbHOW TOTEHIIMAIBHOW sAMe IMUpUHONH ¢ ¢ abCOTIOTHO HEMPOHUIIAEMBIMHU
crenkamMu  (0<x<0) HaxoAWTCS 4YacTULa B OCHOBHOM COCTOsiHUM. HalTu BeposATHOCTH

WMECTOHOXO0XIEHUS DTON YaCTUILEI B 001acTH Y4 £ <x<¥% €.
131

5. OnpeaenuTbmMaccy m H30TOMA 31 umeromero aktuBHOCTH A = 37 I'BK.

6. B ogHoM akte nenenus sapa ypana >°U ocBoboxkmaercs sueprus 200 MbsB. Omnpenenuts:1)
SHEPTHUIO, BBICISIONIYIOCS MPHU pacmlaje BCeX siiep 3TOro M30Toma ypaHa wMaccon m =1 kr; 2)
Maccy KaMEeHHOTO YIJs C yJeJdbHOU TemioToi cropanus g = 29,3 MJIx/Kr, 5KBUBAJIEHTHYIO
B TEINIOBOM OTHOIIEHUH | Kr ypana *°U.

7. Menusiii obpaszer; maccoir m = 100 r Haxoautes nipu Temneparype T, = 10 K. Onpenenuts
Teroty (J, HeoOXOoAMMYIO IS HarpeBaHus oOpasma go temmepatypsl 7= 20 K.
MoXHO NpPUHATH XapaKTEPUCTHUUECKYIO0 TemmepaTtypy ®Op ans menu paBHod 300 K, a
ycinoBue T <<@pcCUyUTaTh BHIIIOJTHEHHBIM.

8. p-n-mepexon HaxoauTcs 1oJ oOpaTHeiM HamnpsbkenueM U= 0,1 B. Ero comportuBnenwue
R,= 692 Om. KakoBo conpoTuBiieHHEe R nepexoaa Npu NpsiIMOM HaIMpPsKeHUH?

Kontponbnas padota Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3MeHUTCs mepuona I BpallleHHE 3JIEKTPOHA B aTOME BOJAOPOAA, €CIU INpHU
nepexoie B HeBO30YKICHHOE COCTOSTHHE aTOM M3JIy4rJI (POTOH C IITUHOM BOJIHBI A = 97,5 HM?

2. Ilpu KaKkuX 3HAYEHUSX KHHETHYECKON dHeprun 7 3JeKTpoHa omulKa B OnpeneeHn: A1eOpoiIeBCKo
JUTUHBI BOJIHBI AIIO HEPENSATUBUCTCKOM (hopmyie He npeBbimaet 10%?

3. Anpda-uyacTuna HaxoguTcs BOECKOHEUHO TIyOOKOM, OJHOMEPHOM, MPSMOYTOJbHOM
MOTEHUUAIBHOM sIIuKe. VCrnonp3yss COOTHOIEHNE HEONPEAEIEHHOCTENH, OUEHUTh MHUPUHY

{ smKKa, eCiiM U3BECTHO, YTO MUHUMAaJIbHASI SHEPTUSA o-4aCTULBI Eni, = 8§ MaB.

4 Yactuia B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSMOYTOJBHOM IOTEHIIMAIBHOM SIIHKE
HAXOJIUTCS B OCHOBHOM COCTOSIHMM. KakoBa  BepOSITHOCTh W OOHapy)KEHHsI YacTHULBI B KpaiHel
YETBEPTHU SUIUKa?

5. HaliTu cpenHIO MPOIOIKUTEIBHOCTD KU3HU T aTOMa PaJMOAKTUBHOT'O M30TOMa KOOaiabTa
60
27 Co.

6. MomHocts P aBurarenss aTtoMHOro cygHa cocrasisger 15 Msr, ero KIIJI panen 30%.
OrnpenenuTs MECSIYHBIM PacXoj] SACPHOTO TOPIOYETO MPHU paboTe ITOTO ABUTATEIIS.

7. Ucnonb3ysi KBAaHTOBYIO TEOPUIO TETIJIOEMKOCTH DUHIITEWHA, onpeaenuTh Kodpdumuent
YOPYTOCTH [3 CBSI3M aTOMOB B KpHCTayie amtoMUHUS. [IpuHATE anua amoMuHus O =

300 K.
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8. MeTayuibl IUTUN U IIUHK TPUBOJAST B COMPUKOCHOBEHUE JIPYT C APYroM Ipu temmneparype T
= OK. Ha ckoibKO M3MEHHUTCA KOHILEHTpaIUs SJIEKTPOHOB MPOBOJAMMOCTH B IUHKe? Kakoil u3
ATUX METAJUIOB OyAeT UMeTh 00Jiee BBICOKHIA MOTEHITNAN?

Konrpomnsnas padora Ne 6.
Bapuant 2.

1. Beruncnuts no Teopun bopa nepuon 7' BpalieHus JI€KTPOHA B aTOME BOJIOPO/i1a, HAXOASAIIETrocs B
BO30YKJICHHOM COCTOSTHHUH, OTIPE/ICIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckoJIbKO 10 OTHOIIECHUIO K KOMHATHOM JI0JKHA U3MEHUTHCS TeMIIepaTypa Uj1eaabHOro Tasa,
4yTOOBI AeOpoiieBCKas JJIMHA BOJIHBI A €ro MOJIeKyNl yMeHblunach Ha 20 %?

3. KaKoBa JJOJKHA OBITh KUHETHUECKasi SHEpTUst 7 MPOTOHA B MOHODHEPT€TUUECKOM ITyUKe,
MCTIONIB3YEMOTO IS UCCIIEJOBAHMS CTPYKTYPHI C IMHEWHBIMU pasmepamu £ = 102 cm?

4. Yactuna B 6€CKOHEYHO TITyOOKOM, OJHOMEPHOM MPSIMOYTOJILHOM TIOTEHITHATEHOM SIIIIUKE
HIUPUHON £ HAXOAUTCS B BO30YKICHHOM cocTosiHUM (1 = 3). OnpenenuTs, B KaKuX TOUYKax
uHTepBaia 0 <x<{ MIOTHOCTh BEPOATHOCTH HAXOXKJEHUS YACTHUIBI UMEET MAaKCUMAIbHOE 1
MUHUMAJIbHOE 3HAUYCHUS.

5. AKTUBHOCTb A HEKOTOpOro nu3zoromna 3a Bpems ¢ = 10 cyt ymenbimiach Ha 20 %. Onpenenutsb
nepuo noiypacnana 7y, 3TOro U30Tora.

6. OIpeIeUTh DHEPTUIO, HEOOXOIUMYIO [UIS pasaeneHus sapa *’Ne Ha ase a-dacTuipl U aapo C.
DHeprum cBA3U Ha oAuH HyKIJIoH B sapax “Ne, “He u '2C pasnsl coorercTBeHHO 8,03; 7,07 u 7,68
M>5B.

7. Cucrema, cocrosimmas u3 N = 10 TpeXMEpPHBIX KBAHTOBBIX OCIUILIATOPOB, HAXOAUTCS TIPU
temneparype 7T = O (O = 250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. Ilpu HarpeBaHUU KPEMHHEBOIO KpUCTAlIa OT TemrepaTypsl £ = 0° 10 TemmepaTypsl b=
10° C ero yaenbHast IpOBOAUMOCTh Bo3pacTaeT B 2,28 pa3za. [lo nmpuBeneHHBIM JaHHBIM
onpeAenuTh MUpUHY AE 3ampenieHHON 30Hbl KpUCTallila KPEMHUS.

Kontponbnas padota Ne 6.
Bapuanr 3.
1. Onpenenuts u3MeHeHUE SHepruu AESIEKTpoHA B aTOME BOJOPOAA MPU HMIITYYCHHH aTOMOM
¢orona ¢ gacroroitv =6,28 - 10"I'n.
2. TMapannenbHbIl My4OK MOHOXHEPreTUYECKUX SJIEKTPOHOB MajaeT HOpMajbHO Ha Auadparmy B
BUJIE Y3KOM MpsSMOYrojbHOM Iienu, mupuHa kotopod a = 0,06 MM. Onpenenuts CKOpPOCTh ITHX
AJIEKTPOHOB, €CJIM U3BECTHO, YTO HAa IKPaHEe, OTCTOSIIEM OT ILIeNU Ha paccTosHud ¢ = 40 MM, IupUHa
[EHTPATHHOTO TUPPAKITUOHHOTO MakcuMyma b = 10 Mkm.
3.  Hcnonb3yss COOTHOILIEHHWE HEONPEeaeICHHOCTEH, OIEeHUTh HIUPUHY lonHOMepHOTO
MOTEHIIMAJILHOTO SIIIIMKA, B KOTOPOM MUHHUMAaJIbHAsT SHEpPrus 3JeKTpoHa Eni= 103B.
4.B npsAMOYTOJbHON MOTEHIIMAIBHON sIME MUPHHON £ ¢ aDCOTIOTHO HETIPOHUIIAEMBIMU CTCHKAMH
(0<x<0) wnaxomuTcs YacTulla B OCHOBHOM COCTOSTHUM. Haiitu BEPOSITHOCTD
WMECTOHOXO0XIEHUS DTON YaCTULEI B 001acTH Y4 £ <x<¥% €.
131

5.0npenenutbMaccy m HW30TONA 531 uMmermmero aktTuBHocth 4 = 37 I'bk.

6.B ogHom akTe nmemenus sapa  ypama U ocBoboxmaercs  sHeprus 200 MbdB.
Omnpenenuts:1) sHepruo, BBIAEISIOUIYIOCS  MpU  pacmage  BceX  siiep  3TOro  U30Toma
ypaHa Maccou m = 1 KT 2) Maccy KaMEHHOT' 0 yIuIst c
yIEJIBHOW TEIoTou cropanus ¢ = 29,3 MJX/Kr, SKBUBaJEHTHYIO B TEIJIOBOM OTHOIICHHH |
kr ypana *°U.

7. Mennsiii o6pazenr maccoit m = 100 r Haxoautcs npu temneparype T = 10 K. Onpenenuts
TeroTy (J, HEOOXOJAMMYIO IJIsg HarpeBaHus oOpaszuma go temmnepatypsl 7.= 20 K.
MOXXHO OPUHSITH XapaKTePUCTUYECKYI Temmeparypy Op nnas menu paBHou 300 K, a
ycinoBue T <<@®pcuyuTaTb BbHIIOJTHEHHBIM.

44



8. p-n-tiepexo] HaxoAUTCs ToA oOpaTtHbiM  HampsbkeHuem U= 0,1 B. Ero compoTuBiieHue
R,= 692 Om. KakoBo conpoTuBiieHHEe R nepexoa Npu NpsiMOM HaIpsKeHUH?

Kontponbnas padota Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3MeHHUTCs mepuoj 1 BpallleHHE 3JEKTPOHAa B aTOME BOJOPOJAA, €CIH IpHU
nepexo/ie B HEBO30YKAEHHOE COCTOSIHUE aTOM U3ITydril OTOH C JUIMHOM BOJHBI A = 97,5 HM?

2. [lpu KakuX 3HAUYEHUSIX KUHETUYECKOH sHeprun 1 3JeKTpoHa omnOKa B ONpEEIEHUN 1e0poiyIeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM (hopmyie He npeBbimaet 10%?

3. Anpda-yacTuna HaxoguTcsi BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJHHOM
MOTEHUUAIBHOM siluKe. VMCcrnonp3yss COOTHOLIEHHE HEONPEAEIEHHOCTENH, OUEHUTh HIUPUHY

{ smuKa, ecii U3BECTHO, YTO MUHUMAJIbHASI DHEPTUS o-4aCTULBI Enin = 8§ MaB.

4. Yactuia B OECKOHEYHO TTyOOKOM, OJHOMEPHOM, MPSMOYTOJILHOM MOTEHIIUATBLHOM SIIHKE
HAXOJUTCS B OCHOBHOM COCTOSIHMM. KakoBa  BepOSITHOCTH W OOHApYXEHHUS YacTHUIIBI B KpaiHEH
YETBEPTH SIIUKA?

5. HalitTu cpenHIO0 MPOJOKUTEIbHOCTD XKU3HU T aTOMa PaJMOAKTUBHOI'O M30TONa KoOanbTa
60

27 Co.
6. MouHocTs P aBurartens aToMHOro cyaHa cocraBisier 15 Mst, ero KIIJ[ panen 30%.
OrnpenenuTs MECSIYHBIM  pacXoj] SACPHOTO TOPIOYEro IMpH paboTe 3TOrO JABUTATEIIS.
7. Ncrmonb3ysi KBAaHTOBYIO TEOPHUIO TEIUIOEMKOCTH DHWHINTEHHA, ONpeaeuTh KOd()OUITUSHT
YOPYTOCTH 3 CBSI3WM aTOMOB B KpUCTaJUIe alfOMUHUsA. [IpuUHSATH i1 amfoMUHHSA Of =
300 K.
8. MeTayuibl IUTUN U IIUHK TPUBOJAST B COMPUKOCHOBEHUE JIPYT C APYroM Ipu temneparype T
= 0K. Ha cKkOIbKO M3MEHHUTCS KOHIICHTpALMS 3JIEKTPOHOB MPOBOAMMOCTH B IMHKe? Kakoi u3
ATUX METAJUIOB OyAeT UMeTh 00Jiee BBICOKHIA MOTEHIINAI.

Konrpomnsnas padora Ne 6.
Bapmuanr 5.

1. Ha ckoIbKO M3MEHMJIACh KMHETUYECKAsl SHEPTUsl AJIEKTPOHA B aTOME BOJOPOJA MPU U3ITYyUYECHUU
aToMoM (poToHa C AITMHOM BOJHBI A = 435 HM?
2. U3 kartomHoil TpyOku Ha amadparMy ¢ Y3KOH NPSIMOYTOJBHOM IIENbI0 HOPMAJIbHO K
MJIOCKOCTH JAuadparMbl HampaBieH IOTOK MOHOYHCPTEeTHYECKHX BJIEKTPOHOB. OmnpenenuTb
aHOJNHOE HampsHKeHHe TPYOKH, €ClM M3BECTHO, YTO Ha JKpaHe, OTCTOSIIEeM OT WHIeNH Ha
pacctosiauu £ = 0,5 M, mupuHa MeHTpaIbHOTO AU pakmuoHHOoro Mmakcumyma Ax = 10,0 MKM.
Mupuny bmenu npuHsaTh paBHoil 0,10 mMM.
3. Cpennee BpeMs XKU3HU aTOMa B BO30YXKICHHOM COCTOSIHMU cocTaBiseT A = 10° ¢.
[Ipu nmepexosie aTomMa B HOPMaJIbHOE COCTOSIHUE UCTycKaeTcss (OTOH, CPEHssI JIMHA BOJIHBI
kotoporo paBHa 600 HM. OueHUTh HIHPUHY AAM3TY4YaeMOH CHEKTpalbHOW JMHHUU, €CITU He
IIPOUCXOJIUT €€ YIIUPEHHUS 3a CUET APYTUX MPOIECCOB.
4. BonHoBas (yHKIMS, OMHUCHIBAIOIIAs IBIDKEHHE SJIEKTPOHA B OCHOBHOM  COCTOSHMHM aTroma
BOJIOpOJAA, MUMEET BUJ

(P(l") — A-r/ao,
raie A - Hekotopasd nocrosiHHas; A0 - mnepBblil OopoBckui paauyc. HaliTm s oCHOBHOro
COCTOSIHHMSI aTOMa BOJIOpoJia HauboJiee BepOsITHOE PACCTOSIHUE DJIEKTPOHA OT AApa.
5. CyeTyuKk o-4acTHUll, yYCTAaHOBJECHHBIM BOJU3M paJUOAKTHUBHOTO H30TOMNA, MPU TMEPBOM
usMmepenuun perucrpupoBan N,= 1400 wyactuiy B MHHYTY, a dYepe3 Bpemsa (= 4 4 -
toneko N, =400. Omnpenenuts nepuoj noiaypacmnana 1, U30Tora.
6. Cuuras, 4To B OIHOM aKkTe jeleHus sapa ypana 2°U  ocsoGoxkgaercs sHeprus 200 MbaB,
ONpeNeNIuTh  MacCy m  3TOrO  H30TOMNA, TMOJABEPTLIErocss  JEJIEHUI0 Mpu  B3pHIBE
aTOMHOI OOMOBI ¢ TPOTHJIOBBIM SKBUBaneHTOM 30-10° Kr, ecay TemnoBOM SKBUBAIEHT TPOTHIIA
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gpases 4,19 MJIx/kr.

7. HaifTu OTHOIIIEHHWE CpEAHEN DHEPrUM (&> JIMHEWHOrO OJHOMEPHOIrO0 OCHHIIIATOpA,
BBIYMCJIEHHON 1O KBAaHTOBOM TEOpHUM, K OJHEPITUM <(&y> TAKOTO K€ OCLMIUISITOpA,
BBIUMCIICHHOM IO KJIACCHUYECKOU Teopuu. BrIumcieHue MpoU3BECTH I ABYX TeMIeparyp:
1) 7=0,10g 2) T=0g rae O - XapakTepUCTHUECKass TeMIlepaTypa OWHIITEIHA.
8.ConpoTtuBieHue R; p-n-niepexojia, HaXOAIErocsa Mo npsiMbiM HanpsbkeHuem U— 1 B, paBHO
10 Om. OmnpenenuTh CONPOTHBICHUE R Iepexo1a Mpu 00paTHOM HAPS KSHUH.

Konrponsnas padora Ne 6.
Bapuanrt 6.

1. B kakux npenenax AA JOJDKHA JeaTh JUIMHA BOJH MOHOXPOMATHYECKOTO CBETa, 4YTOOBI MpH
BO30YKJIEHMH aTOMOB BOJOPO/Ia KBAHTAMH 3TOTO CBETA PAIHNYyC 7, OPOUTHI SJIEKTPOHA YBEIUYMICS B
16 pa3?

2. IIporon obrmamaer KMHETUYECKOHN IHEprueit T =1 x3B. Omnpenenuts TONOJHUTEIbHYIO
sHepruto A7, KOTOPy0O HEOOXOIUMO €My COOOLIUTH JUIsl TOro, 4YTOOBl JUIMHA BOJIHBI AJe
bpoiisis ymeHbpmuiache B Tpu pasa.

3. Jna npuOmKeHHOW OLIGHKM MHHMMAJIBbHOM SHEpPrMM 3JIEKTPOHa B aTOME BOAOPOJA MOXKHO
MPEIOI0KNUTE, YTO HEONpPEeNeIeHHOCT Ar pamuyca » 3IeKTPOHHONH OpOUTHI M HEONPEIeICHHOCTh
Ap uMmInynbca p 3J€KTpOHA Ha Takoil opOUTE COOTBETCTBEHHO CBSI3aHBI CIEAYIOIIUM 00pa3oM:
Ar = ru Ap = p. Hcnonp3ys 3TU CBA3U, a TaK)KE€ COOTHOILIEHHWE HEONPEAEICHHOCTEH, HalWTH
3HaYeHHUE Pajguyca dJIEKTPOHHON OPOUTHI, COOTBETCTBYIOIIET0 MUHUMAILHOW SHEPIUH JIEKTPOHA B
aToMe BOAOPOJA.

4. YacTuina HaxoAUTCA B OCHOBHOM COCTOSHHMM B NPAMOYIOJIbHOW siMe MUpUHOU € ¢
a0COJIOTHO HENPOHUIIAEMBIMU CTEHKaMU. Bo CKOJIBKO pa3 OTIMYAIOTCS BEPOSITHOCTU MECTO-

HaxOXJIeHus yacTuubl: @1 - kpaiineidl tpetu u %2 - B KpaliHel 4eTBEPTH SAMIMKA?
32
5. Bo ckoJIbKO pa3 yMEHBIIUTCS aKTUBHOCTh HM30TOma 15 P uepe3 Bpemsa 1= 20 cyT?
6. Ilpn JeJICHUN sanpa ypaHa By o7 JEUCTBUEM 3aMEJIEHHOIO HEWTpOHa

00pa30BAIMCHOCKONIKM ¢ MaccoBbiMH uuciaamu M, =90 wu M, = 143. Onpeaenuts 4ucio
HEUTPOHOB, BBUICTEBLIMX M3 fA/lpa B JAHHOM akTe AeneHusd. OnpenenuTrb SHEPrHUI0 U CKOPOCTh
KaX/I0T0 M3 OCKOJIKOB, €CJIH OHHM pa3JIeTal0OTCsS B MPOTHUBOIIOJIOKHBIE CTOPOHBI M HMX CyMMapHas
KuHeTn4deckas sueprus 7 paBaa 160 MaB.

7. 3nHas, yto M anmaza ®p = 2000 K, BBIYMCIAUTH €ro yJelbHYIO TEMJIOEMKOCTh NpH
temneparype 7' = 30 K.

8. Haiitu mMuHMManbHYI0 SHEPruto Wy, HEOOXOIUMYIO JJs 0Opa3oBaHUsA Mapbl BJIEKTPOH —

nsipka B kpuctayuie CaAs, eciad ero yjaeinbHas HpoBoguMocTh | u3Mensercs B 10 pas
npu u3MeHeHuu temmnepatypsl ot 20 go 3°C.

Konrponbnas padora Ne 6.
Bapwuant 7.

1. B oaHO3apsiiHOM HMOHE JIMTHS 3JEKTPOH IEpelien ¢ YETBEPTOro HHEPreTMYECKOro YpOBHS Ha
BTOpO. OnIpeienuTh ATMHY BOJIHBI A H3JIy4EHHs, UCITYILIEHHOTO HOHOM JIUTHSI.

2. OnpenenuTh ANUHBI BOJH jA¢ bpoiins a-dacTUUbl M NMPOTOHA, MPOLIECAIINX OJUHAKOBYIO
YCKOPSIIOILYIO0 pa3HOCTh noTeHuunanoB U= 1 kB.

3. MoHO3HepreTH4ecKuil  My4OK AJIEKTPOHOB BBICBEUMBAECT B IIEHTPE HKpaHa dJIEKTPOHHO-TYy4eBOI
TpyOKH 1ATHO paguycoM 7= 107 cm. T101b3ysCh COOTHOIIEHUEM HEOTIPEETEHHOCTEN, HAUTH, BO
CKOJIbKO pa3 HEOMpeIeeHHOCTh AX KOOpJIMHATHI 3JIEKTPOHA HA SKpaHE B HANPABJICHHUH, MEPIICH-
JTUKYJISIPHOM OCH TpyOKH, MEHbIIE pa3Mepa 7 maTHa. JmuHy LaneKTpOHHO-Ty4eBOi TPYOKH NPUHSTH
paBHoii 0,50 M, a yckopsitoliee 3JeKTpoH Hanpsbkenne U— paBHbiM 20 kB.

4. BonHoBasi (hyHKIHS, OMHCHIBAIONIAs ABUXKEHUE JJEKTPOHA B OCHOBHOM COCTOSHHM aTroma
BOJOpPO/Ia, HMMEET BUJ

46



W (l") — Ae—r/ao,
rac A— HCKOTOpaA MOCTOAHHAA; Qo — HepBHﬁ BOpOBCKI/Iﬁ paaunyc. Haiitu JJIA OCHOBHOT'O COCTOSIHUSA

aToMa BOJOPOJA 3Ha4YEHUE /> KyJIOHOBCKOW CHUJIBL.
192
5. Ha CKOJIBKO TMIPOLIEHTOB YMEHBIIUTCS AaKTHUBHOCTH M30TOIA UPHUAUS 7 Ir 3a Bpems t

=15 cyr1?
6. Snepnas peakuus ' *N (o, p) O BeI3BaHA a-yacTHIEH, 00IaNaBLIEH KUHETHIECKOM >Hepruei T,=
4,2 Mb»3B. Onpenenuts TernoBoi 3¢dekT 3Toi peakuuu, eclii NpPOTOH, BBIJIETEBLINH MO YoM

J =60°x HAIPABJICHUIO JIB)KEHUS O-4aCTULBl, TOJyYMJI KHHETUYECKYyo 3Hepruro 71 = 2Mb»3B.
7. Monsapnas terioeMkocts C,cepedbpa nipu temneparype 7 = 20 K okazanaces paBHo# 1,65
Jx/(Mmonb-K). Bpraucinuthb o 3HAYECHUIO TEMIIOEMKOCTHA XapPaKTEPUCTUYECKY IO
Temnepatypy ®p. YcnoBue 7 «« Op cCUUTATh BHIITOJTHEHHBIM.

8. ComporuBienue Rikpucramna PbS mnpu temmepa type £ = 20°C pasHo 10* Owm.
Onpenenuts €ro conpoTuBieHUue R,npu temneparype ¢, = 80°C.
Konrpomnsnas padora Ne 6.
Bapuanrt 8.

1. DnexTpoH B aTOMe BOAOPO/Ia HAXOIUTCS Ha TPEThEM dHEpPreTuueckoM ypoBHe. OnpeaenuThb
KHHeTn4eckyto 7, noteHuuanbHyo 11 v nonnyto E sHepruto aekTpoHa. OTBET BbIPA3UTh B AJIEKTPOH
BOJIbTAX.
2. OnexTpoH obnagaer kuHetmueckod osHepruedn 7' = 1,02M»sB. Bo  ckombko  pa3
W3MEHUTCS JJWHAa BOJHBI Je bpoinsa, ecnum kuHetudeckas osHeprus 71 3JEKTPOHA
YMEHBIIUTCS BABOE?
3. Cpennee Bpems xu3HH Af aTomMa B BO30yKIE€HHOM COCTOSIHUM cocTapisgeT okono 107 c. Ilpn
mepexoje aromMa B HOPM&JIbHOE  COCTOSIHUE — MCIycKaercss  (OTOH, CpedHss  JUIHHA
BOJHBI <A> koToporo paBHa 400 HM. OIEHHTh OTHOCHTEIBHYIO IIUPHHY AA/AM3TydaemMoit
CHEKTPaJIbHOW JIMHUU, €CJIM HE IPOUCXOJUT YIIMPEHUS JIMHUU 32 CUET APYTUX MPOLIECCOB.
4. DIeKTpOH HaXOAUTCS B OECKOHEUHO TIIyOOKOM, OJIHOMEPHOM, MPSIMOYTOJIHLHOM
MOTEHI[MAIBHOM SIIIUKE MUpUHOH £. B Kakux Toukax B nHTepBajie 0<x<{ IUIOTHOCTU BEPOSTHOCTHU
HaXO0’JICHUS JIEKTPOHA Ha BTOPOM U TPETHEM SHEPreTUUECKUX YPOBHIX OJMHAKOBBI? BhIUMCINUTD
IJIOTHOCTh BEPOSATHOCTH JUISl 3TUX TOYEK. Penenne nosicHUTh rpayukom.
5. Onpenenuts uncino Nsaaep, pacnaaariuxcs B TeueHue BpemMenu: 1)¢, = 1 MuH;
2)t, =5 cyT, - B paauoakTUBHOM u3oTore docdopa 5 P maccoii m = 1 wr.
6. OnpenenuTh TEII0BbIC YPPEKTH CASAYIONTNX PEaKIIHIA:

"Li(p,n)’Be u 'O(d,a) “N.
7. Bpraucaute (o Jlebarw) yAenpHYIO TEMIOEMKOCTh XJOPUCTOTO HATPUS TPH
temnepatype 7 = Op/20. YcnoBue 7T <<®p CcUUTATh BHIIOIHESHHBIM.
8. KakoBo 3HaueHue sHeprun @epmMu €r y 3JIEKTPOHOB NMPOBOJUMOCTH JABYXBAJICHTHOU mMeau?
Boipazuts 3Hepruto epMu B JKOYJISX U DIEKTPOH-BOJIbTAX.
6. Ha Meraymnueckylo IUIaCTUHY HamnpaBiieH MOHOXPOMATHYECKUM My4yOK CBETa C 4acCTOTOU Vv =
7,3 + 10" Tu. Kpacuas rpanuna Ao (orosddekra s TaHHOrO Marepuaina paBHa 560 HM.
OnpeneauTb MaKCUMAIbHYIO0 CKOPOCTD Umax(POTOITIEKTPOHOB.
7. ®oton c¢ oHeprued g =0,51 MdsB mnpu paccesHHMH HACBOOOJHOM HIJIEKTPOHE MOTEPSII

MOJOBUHY CBO€Hl »Hepruu.Onpenenutb yroja paccesHus J
8.Ha 3epKanbHyI0 MOBEPXHOCTH IIIOMAALI0 S = 6 ¢M” MajaeT HOPMAJIbHO MOTOK u3aydeHus O, =
0,8 Bt. Onpenenuts naBleHUE p U CUIY JaBlIeHUsS FcBeTa Ha 3Ty NMOBEPXHOCTb.

Konrponsnas padora Ne 6.
Bapwanr 9.

1. ®oToH BBHIOMBAET U3 aTOMa BOJAOPOJ]A, HAXOJAIIEIOCS B OCHOBHOM COCTOSIHMH, DJIEKTPOH C
kuHeTnueckoit sueprueit 7'= 10 3B. Onpenenuts sHepruio € GoToHa.
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2. Kunernueckas sHeprus 7 JIEKTPOHA PaBHA yBOCHHOMY 3HAYEHHUIO €0 DHEPTUH MOKOs (2 m,c’
). Beruucnuts quHy BOJHBI A 1€ bpoilsst ayist Takoro 3nekTpoHa.
3.Jlna mpuOMKEHHOW OIIEHKHM MHMHUMAIBHOW SHEPrHM D3JIEKTpOHa B aTOME BOAOPOJA MOXKHO
HPEANOIOKHUTE YTO HEONpeeNIeHHOCTh Jr paguyca 2 3J1eKTpOHHOM OpOUThI U HEOTIPEAENCHHOCTh Ap
UMITYJIbCA p DIIEKTPOHA Ha TaKOH OpOUTE COOTBETCTBEHHO CBS3aHBI CIEAYIOIIUM 00pa3oM- Ae ~ ¢
n Ap «p. Hcnomp3ys 3TH CBsSI3M, a TaKK€ COOTHOLICHHE HEONPEACICHHOCTEHN, ONpPENeInTh
MUHHMAJIbHOE 3HAYE€HHUE dHEPIUH 7,,2JIEKTPOHA B aTOME BOJOPOA.
4.BonHoBast (QyHKLHMS, ONMCHIBAIOIIAs JABM)KEHHE D3JEKTPOHa B OCHOBHOM COCTOSIHUM aToma
BOJIOPOAA, UMEET BUJL

l//(r) — A e-r/ao,
rie A — HekoTopasi IOCTOsIHHAS; o, — NepBbIi bopoBckuit paanyc. Hailtu 1151 OCHOBHOTO COCTOSTHUS
aToMa Bozopoza cpennee 3HaueHue <[ moreHnuantbsHoi 3Heprun.
5.3 kaxaoro MWUIMOHA aTOMOB paJMOAaKTUBHOIO M30TOINA KaXXAYI CEKYHIYy paclagaeTcs
200 atomoB. OnpeaenuTs nepuop nonypacnaga 7'’ wuzoromna.
6. Omnpenenurs CKOPOCTH INpPOAyKTOB peakuuu ‘B (n,a)’Li, nporekaromeid B  pe3ysbTare
B3aMMO/JICHCTBUS TEIUIOBBIX HEMTPOHOB € MOKOALIMMHUCS s]IpaMu Oopa.
7. Bprumcnute mo  teopun [leGas TenmiIoeMKOCTh LHUHKA maccoit m= 100 r npu
temneparype 7' =10 K. Ilpunare nis nuHKa xapakTepuCcTUUECKyl0 Temrepatypy Jebas
®p =300 K wu cuurate ycinoBue 7<<Op BBIIOIHEHHBIM.
8. [Ipssmoe  Hampsixkenwe U,IpuioXeHHOE K p-n-niepexony, paBHo 2 B. Bo ckonbko pas
BO3PAacTET CHJIAa TOKA YEpe3 MEPEX0], €CIU U3MEHUTh TeMmuepaTtypy ot 7= 30

Kpurepun onenku:

— 3a I[IPAaBUJIBHOC PCIICHUC OJIHOM 3aJaun CTYACHT IIOJIy4acT JiBa Oaa.

Bropoii cemectp
Bomnpocs! k 1 pyOexxHOit aTTecTanyu

26. IloctynarenbHOE JBUKEHHUE.

27. BpamaTenbHOe JBHKCHUE.

28. 3aKOHBI TMHAMHUKH.

29. JluHamMuKa BpamaTeabHOrO JIBUKEHHUS.

30. 3aKOH BCEMUPHOTO TATOTEHMUS.

31. Cuunbl TpeHus.

32. Paborta. MoIHOCTb. DHEprHsl.

33. YcinoBus paBHOBECHS Ha HAKJIOHHOM TJIOCKOCTH. Phryar.
34. ledbopmarniusi TBEpIOTO Tema.

35. MexaHuKka JKHUIKOCTH U rasa.

36. DOmnupuyeckue (OMbITHBIC). 3aKOHBI HICATBHOTO Ta3a.
37. OCHOBBI KHHETUYECKON TEOPHUH HUJICATbHBIX I'a30B.

38. SIBnenue nepenoca.

39. BHyTpeHHss SHEPTUs UACaIbLHOIO rasa.

40. TenmoeMKoCTb.

41. IlepBoe Ha4asI0 TEPMOJUHAMUKH.

42. Kpyrosoii niporiecc (k). Bropoe Hauano TepMOAMHAMUKH.

Bomnpocs! ko 2 pyOexxHOH aTTecTanun

12. 3ak0oH coxpaHEeHHs AIEKTPUUECKOTo 3apsaa. BanmoaencTre 3apsiioB.
13. Dnekrpuueckoe nosie. HanpsiKeHHOCTh 3JIEKTPUYECKOTO MOJIA.
14. Pabota. [loTeHnnan u HanpsHKEHUE.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

XA B WD =
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DneKTpoeMKOCTh. [1mockuit KoHaeHcaTop.

[TpOBOAHMKY ¥ U30ISATOPHI (AUIIEKTPUKH) B AIEKTPUIECKOM IIOJIE.
CerHeTonIeKTpUKH.

[Tbe303nexkTprudeckuii YO PexT.

Cuna 1 JI0THOCTH TOKA.

Tok B MeTajuiax u cIuiaBax.

ToK B 2JIEKTPOJIUTAX.

Toxk B raszax.

DIEKTPUYECKUM TOK B BaKyyMe.

TepMonnekTpuuecKue SBICHUS U UX TPUMEHEHUSI.

MarsnuTHO€ MoJie ¥ €r0 XapaKTePUCTUKH.

3akoH Amrepa.

JlelicTBME MAarHUTHOTO TOJISl HA JBHXKYILHICS 3apsil.

Pabora o nepemenieHno MPOBOAHUKA C TOKOM B MATHUTHOM TIOJIE.
DnekTpoMarHuTHas UHAYKIUsA. CaMOUHTyKIIUS.

MarHuTHbIe CBOICTBA BEIIECTBA.

["apMmonunyeckue kosiebaHusl.

MexaHn4yeckue TapMOHUYECKUE KOJICOaHMUs.

CB0OOIHBIE IEKTPOMAarHUTHbIE KOJIeOaHusI.

CBOOOIHBIE 3aTyXaIOIIME U BBIHYK/IEHHBIE KOJIeOaHusI.
MexaHudecKkue U 3eKTPOMATrHUTHBIE BOJIHBI.

PacnpocTpanenue MexaHW4eCKUX BOJH B YIPYTHX cpeax.
VYpaBHeHue Oeryieit BoiaHbl. Pa3oBast CKOPOCTb.

3BYK.

WNHdpa3Byk U yIbTpa3ByK.

DNEeKTPOMarHUTHbIE BOJHBI.

OcHOBHBIE CTIOCOOBI TIOTYUYCHHSI H TPUMEHEHHE JICKTPOMATHUTHBIX BOJTH.

Tpertuit cemectp
Bompocs! k 1 pyOGexxHo# aTTecTanuu

OmnTHka.

doromerpus.

OCHOBBI T€OMETPUYECKON ONTUKH.

BomnHoBEIE CBOIICTBaA CBETA.

Hutepdepentus cera.

Hudpaxmms cera.

B3anMopeiicTBrEe 3I€KTPOMAarHUTHBIX BOJIH C BEIIICCTBOM.
IlornomieHue ceerTa.

[Tonspusarus cBera.

. 3akonsl Mamoca u bprocrepa.

. JIBoiiHOE NTyuernpenomMIiIeHuE.

. TerutoBoe m3nmydenue. 3akon Kupxroda.

. 3axon Credana-bonpnmana. 3akon Buna.
. ®opmyna Penes-/l>xunca u [lnanka.

. DoTorhPexr.

. 3akoHBI BHEIIHEeTo PoTorddexTa.

. JlaBneHue cBera.

. 'mnoresa ne bpoitns.

. KopryckynsipHo-BOTHOBOH Jyanu3M 3JI€KTPOMAarHUTHOTO U3TYUYSHHs U YaCTHII BEIIECTBA.
. [puanun veonpenenenHocTH I eiizendepra.
. BonnoBas ¢ynkuus.

. YpaBuenue lIpenunrapa.



Bormpocsl ko 2 pyOeXHON aTTecTaluu

Mopenu aroma Tomcona u Pesepdopna.

[Toctynatel bopa.

CrexTp u3Iy4YeHus: aroma BOJ0pO/ia.

DNEeKTPOH B BOJOPOAONIOA00OHOM aTOME.

KBaHTOBBIE UnCIa.

®epmuons! 1 0030Hb!. [Ipunnun [Naymu.

Pacnpenenenue 351eKTpOHOB B aTOME MO COCTOSIHUIO. [lepronnueckas cucrema 3J1eMEHTOB.
PenTreHoBcKue CrEKTpHI.

Monekyinbl. HekoTopble onTruyeckne cBOMCTBa MOJIEKYI.

10. Onrtuyeckue KBaHTOBbIE TeHepaTophl. (JIazepsr).

11. CocraB siiep aTOMOB.

12. B3aumopeicTBUE HYKJIOHOB U MOHSATHE O SIICPHBIX CHUJIaX.
13. Jledekt Macchl U SHEPTHS CBSI3U Apa. Y CTOWUMBOCTS STEP.
14. PagnoakTUBHOCTG.

15. 3aKkoH paJlMOAKTUBHOTO pacraja.

16. IlpaBuio cMenieHus Mpu paguoaKTHBHOM pacae.

17. OCHOBHBIE THIIBI SJIEPHBIX PEAKIIHI.

18. Peakmus aenenus Tsokenbix snaep. LlenHas sigepHast peakiiusi.
19. Tepmosinepnas peakius (peakius CUHTe3a sSaep).

20. DnemeHTapHbIE YACTHUIIBI.

WX W=

YeTBepThIit cemecTp.
Bormpocs! k 1 pyOGexHoit arrectanuu

aKOHbI reoMeTpuyeckoit ontuku. [losiHOE OTpakeHue CBeTa.
3epkana. Tonkue nun3bl. Dopmyna TUH3BI
®oromerpusi. OCHOBHbIE (POTOMETPHUUECKHUE BETUUUHBI U UX €TUHUIIBL.
SIBnenue unteppepenun ceera. Mutepdepeniys B ToHKUX mieHkax. Koabia HeroToHa.
Asnenue qudpaxnuu. [punmun [oiirenca - Operens
Merton 308 @penens. Audpaxuus Openens.
Hudpakuuu Opaynrodepa Ha ogHOH 1IeNH U HA JUGPAKIIMOHHON PEIISTKH.
Judpakius peHTTeHOBCKUX Jydel Ha KpUCTaJUIaX.
[Tonspuzanusa ceera. [lonspuzaTopbl ¥ aHATU3ATOPHI.

. AHanu3 NoJIsAPU30BAHHOTO CBETA. BpaleHne miocKoCTH NOSIpU3aLtH.

. SIBieHne aucnepcuu cBeTa.

. [lornomenue cpera.

. Dddext Jlomnepa.

. Dddexr BaBunona - UepeHkona.

. TertoBoe n3ydyeHue

. 3aKOHBI PABHOBECHOT'O TEIIJIOBOI'O U3TyUEHUS.

. I'nnoresa [1nanka. @opmyna [lnanka

. KBaHT n3nydenus. DHeprus KBaHTa U3IyUYEHUS.

. ®oToanekrpuyeckuii 3pdext. 3akonsr CTONETORA.

. YpaBHeHHe DWHIITeHA U1 BHEIIHETO GoTodddekTa.

PN kW=

DO M= = e = e e e e = = \©
SOOI WnNPANWN=—=O

Bomnpocs! ko 2 pyOexHOI aTTecTanun

1. Macca u umnyisc potoHa. JlaBneHue cBera.
2. Db dext Kommnrona.
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3. Bonna ne- bpoitns.

4. CooTHOLIEHUS HeonpeeneHHocTel. BonHoBas GyHKIus.

5. Ypasuenue Ulpeaunrepa.

6. YpaBuenue lllpenunrepa nis cTamOHapHBIX COCTOSHUM.

7. TynaenbHbIH 3 DeKT.

8. [ToTeHIMATBbHBIN ANUK.

9. JInHENHBIM rapMOHUYECKHUI OCLMILISATOP.

10. /IBOMCTBEHHOCTh MpPEACTaBICHUM O pUpoAe cBeTa. KopmycKynsipHO- BOJIHOBOU Jyaliu3Mm.
Mopnens aroma Tomcona u Pezepdopna.

1 1JIuneityaTeie ciekTpbl aToMOB. CIIEKTp aToMa BOJAOPOa.

12. OnbiTel @panka u ['epua.

13. MarHuTHBIN MOMEHT 3JIEKTPOHA.

14. Ilpunnun Iaynu. DnekrpoHHsle o0onouku. Ilepuoanueckas cucreMa 31€MEHTOB

Menneneena.

15. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUYECKUE PEHTIEHOBCKHE, CIIEKTPHI.

16. 3akon Mo3znu. Bogopoaonogo0HbIe CIIEKTPHI.

17. Ilpupona xumMuyeckoil cBsizu. MoJsieKyIsipHbIE CIIEKTPBI.

19. EcrecTBeHHast paIn0aKTUBHOCTh. 3aKOH PaJIMOAKTUBHOIO pacrnaja.

20. Coctas sapa. HykioHbl. 3apsii 1 MacCOBOE YUCIIO siipa. DHEPTUH U CBSI3U sIpa.

21. U3otonsl, MckyccTBEHHBIE NpeBpalleHus saep.a- U B-pacnana, y-uznyuenue. SnepHeie

peakiuu.

22. O6onoyevHas U KaneabHas MOJICITH sIpa.

23. Jlenenue saep. Llennas peakius. SnepHble peakuy Ha TEIJIOBBIX U OBICTPHIX HEUTPOHAX.

Peakuust cunTesa, npobdiemMa yrnpapisieMOTO TEPMOSIEPHOTO CUHTE3A.

24. OyHnaMeHTanbHbIe B3anMoiecTBs. Kiaccudukanus 3meMeHTapHbIX YaCTHII.

25. BzauMopeiicTBrE 3IeMEHTAPHBIX YaCTUL U 3aKOHBI COXpaHEeHUs. YacTHUIIbI U aHTUYACTHUIIBL.

26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue myuu.

27. ®yHnamMeHTalIbHbIE YacTUIbl. YaCTULIBI-YYaCTHUKHU U YACTHUIIbI- IEPEHOCYUKH

B3aMMOJICCTBUH.

Kpurepuu onenku:

- ecu BbInosiHEHO 100% 3amanus, To cTyAeHT nosy4daer 20 6amios;
- €CJIM BBINIOJIHEHO 75% 3a1aHus, TO CTYJEHT noiy4daer 15 6anos;
- eciu BblnosIHEHO 50% 3amanus, TO CTyAeHT noiydaer 10 6anos;
- €CJIM BBINIOJIHEHO 25% 3a/1aHus, TO CTYAEHT Moly4aeT 5 0aios;

- €CITU BBITIOJHEHO MeHee 25%3amanus, To CTyACeHT noixy4aeT O 6amioB.
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Ilpunoscenue 3
3a4€THO-d)K3aMeHAIUOHHbIE ONJIEThI

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICIHEFVO OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPALINN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKMHW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuiimoHImkoBa

DK3AMEHALIMOHHBIN BUJET Ne 1
mucturuinHa: «duzukay (1 u3 3)
1. Onucanue nBu>xeHus Tei. TpaekTopus, nepeMelleHue U IpoiieHHbIH My Th.
2. YpasHenue Ban-nep-Baanbca 1151 peanbHbIX ra3os.

3. Boruncnuthe paboTy, coBepuiaeMyro Ha MyTH s = 12 M cujoi, paBHOMEpPHO BO3pacTaroliel ¢

MIPOMIEHHBIM pacCTOsiHUEM, eciii B Havase myTu cuia F(0) = 10 H, B konue mytu F(s) =46 H.

3aBenyromuii kagenpon Ycnaxues P.T.

MHHI/ICTEPCT]%O HAYKU U BI:ICIHEFUO OEPABOB%HI/ISI POCCI/II7ICI§OI7I OENEPAIINN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKNNW YHUBEPCUTET
nMeHHu akajgemuka M. J]. MuinoHnmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 2
mucturinHa: «duzukay (1 u3 3)

1. CxopocTb, yCKOpEHHE.
2. U3otepmbl Ban-nep-Baanbsca. Kuakas u razoo0pasnas ¢assl. Hacermennsiii nap. Kpurnyeckast

TeMIeparypa.
3. Kamens OpomeH BBepX mox yriaoM o = 60° K IUIOCKOCTH TropH30oHTAa. KMHETHYecKas SHEPIrus

KamMHs B HadyalbHbId MOMeHT To = 20 [x. Omnpeaenuts kuHetnyeckyto T u moreHnumanbuyro U

OHCPIruu KaMHs B BBICIIICH TOYKE €T0 TPACKTOPHH.
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3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPAIINN
I'POSHEHCKHWU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuiimoHImkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 3
mucruruinHa: «Dusukay (1 u3 3)

1. VYrioBele CKOpPOCTh M YCKOPEHHE U UX CBSI3b C COOTBETCTBYIOIIUMHU JTUHCHHBIMU
XapaKTEPUCTHKAMU.
2. 3akoH MakcBeia Uil pacrpeefieHUs] MOJISKYJI HJICATHHOTO ra3a IO CKOPOCTSIM W JHEPTHUsSM
TEMI0BOr0 JABM)KEHHSL.
3. Konbkobesxen maccoit m; = 60 Kr, cTosl Ha JbAY, OPOCHI SIAPO MACCOM m, = 5 KI' M BCJICJICTBHE
OT/JIaul TOKATUJICSA Ha3aJ CO CKOpOCThio Vi = 1 M/c. Onpeaenuts paboTty A, COBEpIIAEMYIO TPH
Opocanuu siapa.

3aBenyromuii kagenpon Ycnaxues P.T.

MHUHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINNU
['PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 4
mucruruinHa: «Dusukay (1 u3 3)
1. IIpuHnun neepuuu [Nanunes. THepruanbHble CHCTEMBI OTCUETA.
2. XapaKTepHbIE CKOPOCTH MOJIEKYII.
3. Isa rpy3a maccamu m; = 10 Kr 1 m, = 15 KT moABeNIeHbI HA HUTAX JJIHHOM | = 2 M Tak, 4TO Tpy3bl
COTPHKACAIOTCA MEXIy c0o00il. MeHblnii Tpy3 ObLI OTKIOHEH Ha yroa o = 60° u BeimyiieH. Ha
Kakylo BeicoTy h mogaMMyTCst 00a rpy3a nocie yaapa? Y aap rpy30B CUATATh HEYIIPYTHM.

3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCT@O HAVKU U BLICU_IEFVO OBPA3OB/§HI/I$I POCCI/II‘/‘ICISOI\/'I DOEJIEPALIN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKMHW YHUBEPCUTET
nMmenn akagemuka M. JI. MummmoHImukoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 5
muctumiuHa: «Pusukay (1 u3 3)

1. Bropoi 3akoH HproToHa. Mexanndeckue cuibl. [Ipumepsl n cBOCTBA MEXaHMUYECKUX CHJI: CHJIA
TSKECTHU U BEC, CUJIA YIIPYTOCTH, CHJIa TPEHUS, CUJIA COITPOTUBIICHHUSI CPE/BI.

2. Onsit llTepna no nposepke pacupeneneHus Makcpeiia.

3. TIpou3Bo/ist KYOUKH JIbJIa, XOJOMIBHHIK 3a0pajl U3 MOPO3HIBHON KaMephl ¢ Temieparypoi -12°C
KonmMuecTBo Tera, paBHoe 177 k/bk. XomomwnbHblid kodddumment m° = 5,7, B KoMHare
noyiepkuBaercst temneparypa 26°C. Haiitu KIIJI yCTaHOBKHM W ONPENENUTH, KAKOE KOJIUYECTBO
TeIjla NepeAaHo B KOMHATy, W Kakyl paboTy Hago 3arpatuTh A8 (YHKIMOHUPOBAHUS
xojoauibHUKa. CpaBHUTH X0noAwIbHbIN K03 duunenT u KIIJ{ ¢ aHanoruyHbIMU BeJIMYUHAMHM TSI
xonoauiabHUKa KapHo, paboTaromero Mex a1y TeMH ke TeMIepaTypaMu.

3aBeayromuii Yecnaxues P.T.
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MI/IHI/ICTEPCT}éO HAVYKU U BbICHlEFp OEPA3OB1§HI/IH POCCI/II\/'ICISOI\/’I OENEPALINN
'PO3HEHCKHU I'OCYJJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKUU YHUBEPCUTET
“MeHHU akageMuka M. [I. MUIIMOHIMKOBa

DK3aMeHaMOHHbIN omiieT Ne 6
mucturuinHa: «Dusukay (1 u3 3)

1. 3akoH coxpaneHus umiyisca. LlenTp macc.

2. 3akoH bonpuMana 151 pacnipeienieHus 4acTULl BO BHEIIHEM IMOTEHIIMAIBLHOM II0JIE.

3. Toukwmii crepxkensb JymHoM | = 50 cm 1 maccoir m = 400 r BpamiaeTcsi ¢ yrJIOBbIM YCKOPEHUEM € =
3 pan/c’ OKOJNO OCH, NPOXOISLIEH Yepe3 CepeluHy CTEPXKHS IEPHEHAUKYIAPHO K €ro JUIMHE.
OrnpenenuTs Bpalaomuid MOMEHT M.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEO HAVKU U BbICLHEFp OBPA3OB/§HI/I§{ POCCHFICISOIZ DEJIEPALINA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUNW YHUBEPCUTET
nMeHn akagemuka M. /. MummmoHImukoBa

DK3AMEHAIIMOHHBIN BUAET Ne 7
mucriuruinHa: «Dusukay (1 u3 3)
1. IIpuHnun otHOCHUTENBHOCTH ["annmnest.

2. Pacnpenenenue Makcemna-boiabimana.
3. O0Opyd4, OTHOPOIHBIN AUCK U OJHOPOJHBIN AP CKATHIBAIOTCA 0€3 MPOCKAIb3bIBaHUS C HAKIIOHHOM

IJIOCKOCTH BBICOTOM h = 1 M. Maccel Bcex Tell U UX paanycChbl PaBHBI. KakoBBI KOHEUYHBIE CKOpPOCTH

Ten?

3aBenywouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTEO HAVKU U BbICLHEFp OBPA3OB/§HI/I§{ POCCHFICISOIZ DEJIEPALINA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUNW YHUBEPCUTET
nMeHn akagemuka M. JI. MummmoHImukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 8
muciuruinHa: «Dusukay (1 u3 3)

1. Pabota u sueprus. Kunernueckas sHeprusi. MouHOCTb.
2. CpengHue SHEpPruM KBAHTOBBIX OCHMIIATOPAa M POTATOpPa. 3aBHCHUMOCTb CKOPOCTH XHMHYECKHX

peakiuii OT TeMnepaTyphl.
3. Ban maccoit m = 100 Kr u pagmycom r = 5 ¢M Bpamaercs ¢ yactoroi v = 8 ¢'. K mummnapuueckoi

MIOBEPXHOCTHU BaJla MPUXKaJIM TOPMO3HYIO KosoaKy ¢ cuinoid N = 40 H, nox nefictBueM KOTOpPOM Baj
octaHoBuiIcs yepes Bpems t = 10 c. Onpeaenuts K03QPHUIUEHT TPEHHUS.

3aBenyroumuii kapeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BI)ICHIEFP OEPA3OB1§HI/IH POCCI/IﬁCIfOfI DEJNEPALINN
I'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHH akanemuka M. JI. MUITHOHIIUKOBA

DK3aMeHannoHHEIN Omter Ne 9
nucturuinHa: «Puszukay (1 u3 3)
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1. IlorenunansHast 3Heprus. [loreHnmanbsHoe MoJI€ CUIL.
2. SlBmeHus mepeHoca B TEPMOJMHAMHUYECKM HEOJHOPOAHBIX cucTemax. KuHernueckas Teopust

nepeHoca.
3. OnpefenuTh KHHETUYECKYIO JHEPTHIO T pENATUBHCTCKON YacTHIb (B €IMHUIAX MC?), €CIU €€

HUMITYJIBC p = mC.

3aBenyromuii kagenpon Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMP'ICISOIX OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmerHn akagemuka M. J[. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 10
mucrurinHa: «Dusukay (1 u3 3)

1. 3aKoH coXpaHEHHs dSHEPTUU.

2. Muddysus. Bsaszkocts. TermmonpoBo HOCTb.
3. Pakera qBMXKETCA OTHOCUTENBHO 3EMJIU CO CKOPOCTHIO U = 0,6 ¢. Bo CKOJIBKO pa3 3aMeAIUTCS X0

BPEMCHH B PAKETC C TOYKH 3PpCHUA 3EMHOI'O Ha6J'IIOIlaTeJ'I$I.

Ycnaxkues P.T.

3aBenywuuii kadenpoii

MUWHUCTEPCT ]%O HAVKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II7ICI§OI71 DENEPALINN
I'POSHEHCKUU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHu akagaemuka M. JI. MuIHOHIIIUKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 11
mucturuinHa: «dusukay (1 u3 3)

1. YcnoBust paBHOBECHS MEXaHUYECKOW CUCTEMBI.

2. BpoyHOBCKO€E IBUKEHHUE.
3. IIbUIMHKY, B3BEIICHHBIE B BO3AyXe, UMEIOT Maccy m = 107® r. Bo ckonbKo pa3 yMEHBIIMTCA MX

KOHIIEHTpAIs N Ipu yBeandeHuu BeicoThl Ha Ah = 10 m? Temmnepatypa Bozayxa T =300 K.

3aBenywoumuii kaeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]gO HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALIN
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWHW YHUBEPCUTET
nMeHn akagemuka M. JI. MunmmoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 12
JUCIHUAIIINHA: « DU3UKA» (1 U3 3)

1. MomeHT ummysnabca, MOMEHT CWJIBl. 3aKOH COXpaHEHHMsI MOMEHTa HMITysbca. CBs3b 3aKOHOB

COXPaHEHUS C CUMMETPHUEI CUCTEMBI.
2. Kpyrossie npoueccel u KII/] Temnmossix mamuH. [ukn Kapho.
3. OnpenenuTs JaBJICHHUE P WIACATHHOTO raza MpH JBYX 3HaUEHHUAX Temmeparypsl raza: a) T=3 Ku

0) T = 1 kK. Konuenrpauus monekyn razan = 10" cm™.

3aBenymwouuii kadenpoii Ycnaxues P.T.
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MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 13
mucruruinHa: «Dusukay (1 u3 3)

1. 3akoH BceMupHOro TaroteHus. 3akoHsl Kemepa. I'paBuTaliioHHbIE CUJIBI.

2. JIBuraresnb BHYTPEHHETO CrOpaHUSI.

3. I'a3, 3anumaBmmii oo6bem V = 12 1 mox masnenuem p = 100 klla, Obu1 M300apHO HArper OT
temriepatypbl T = 300 K o remneparypst T, = 400 K. Onpenenuts paboTy A pacumupeHus rasa.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICIHEFVO OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPALINN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKMHW YHUBEPCUTET
“MeHHU akajgeMuka M. 1. MuiimoHImkoBa

DK3AMEHAILIMOHHbBIA BUJET Ne 14
mucturuinHa: «dusukay (1 u3 3)

1. Tlpunmun bskBUBaJIEeHTHOCTH Macc. [loreHuman rpaButaimoHHoro mnonis. Ilepas u BTOpas
KOCMHYECKHE CKOPOCTH.

2. Tennmosast MaimHa, ontuMmu3upoBanHas He 1o KII/I, a mo BEIXOIHO# MOIIIHOCTH.

3. Ckonpko MmoHanoOuTCs He(TH, YTOOBI MOKPHITH IJICHKOW BCIO BOAHYIO MOBEPXHOCTb 3eMiu?
Tonmunaa tuieHkn d paBHa 20 MOJEKYISIpHBIM CIIOSIM, CpeqHssl MoJisipHasi Macca Hegtu w = 1000
KI/MOJIb, TWIOTHOCTH Hedu p = 800 kr/M’. Pamuyc 3emim Re = 6400 kM, oKeaHbl 3aHUMAIOT 2/3
TUIOINAAM TIOBEPXHOCTH 3emuid. J[Jsi MpOCTOTHI CUMTATh, YTO MOJEKYJIbl He(pTH HMET (opmy
KyOHKOB.

3aBenywuuii kadenpoii Ycnaxues P.T.

MMUHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEO®TAHOU TEXHUYECKUN YHUBEPCUTET
nMmerHn akagemuka M. JI. MumnmnoHmukoBa

DK3aMeHalMOHHbIN Omier Ne 15
mucruruinHa: «dusukay (1 u3 3)

1. OmbiT Matikenscona - Mopiu.

2. Bropoe Hauano TepMOJMHAMUKHI. DHTPOIUS U €€ CTATUCTUYECKUNA CMBICI.

3. Bo3ayx, 3anumaBmmii o6bem V; = 10 1 npu naBnenuu p; = 100 klla, Obut amuabaTudecku cxxat 10
obwema V, =1 1. OnpenenuTts JaBJICHHUE P, TIOCTE CXKATHUSL.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVKU U BLICLHEFQ OBPA3OB/§HI/I$I POCCHPICISOPI DOEJIEPALIA
I'POSHEHCKHWU I'OCY AAPCTBEHHbBIM HEOTSAHOM TEXHUYECKW YHUBEPCUTET
nMmenHn akagemuka M. JI. MummmoHImukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 16
muctumiuHa: «Pusukay (1 u3 3)

1. IlpeoGpazoBanus "anunes u Jlopenua.
2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUN UACATBbHBIX T'a30B.
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3. B pesynbpraTe KpyroBoro mporecca raz cosepumi padoty A = 1 J[x u nepenan oxJaguTeto
temwnoty Q, =4,2 JIx. Onpenenuts Tepmudeckuit KITJ[ v nukna.

3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB1§HI/I$I POCCHP'ICISOIZ OENEPAIINN
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuimoHImkoBa

DK3AMEHAILIMOHHBIA BUJET Ne 17
mucturuinHa: «dusukay (1 u3 3)

1. OcHoBHBIE 3 (DEKTHl TEOPUU OTHOCHUTEIBLHOCTH: 3aMEUICHHE BPEMEHH, COKpAIlCHWE JUTHHBI,

OTHOCHUTCIIbHOCTb OAHOBPEMCHHOCTHU COOBITHH.

2. BoiBox ypaBaenus Knaneiipona - Menzaeneesa.
3. I'a3 coBepmaer nuki Kapno. Temneparypa oxnagutens T, = 280 K. Bo ckonbko pa3 yBenuuurcs

KIIJ umkna, eciiu Temmnepatypa HarpeBarens nmoBeicutest oT T =400 K go T, = 600 K?

3aBenywuuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICIHEFVO OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPALINN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWHW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuimoHImkoBa

DK3AMEHAILIMOHHBIA BUJET Ne 18
mucturuinHa: «dusukay (1 u3 3)

1. Cnoxenne ckopocteit B CTO. AGeppanusi.

2. MoneKyIsipHO-KHHETUYECKOE TOJIKOBAaHUE a0COIIOTHOM TeMIepaTyphl.

3. Touka HauMHaeT JBMKEHHE MO OKPY>KHOCTH paguycoM R = 10 m. [IpoiineHHbli €10 myTh 3aBUCUT
OT BPEMEHU 0 3aKoHy S = At + Bt’, rme A = 8 m/c, B = 1 m/c’. Onpenenuts cKOpOCTh U TOJIHOE

YCKOpEHHUE TOYKH B MOMEHT t = 2cC.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVKU U BLICU_IEFVO OBPA3OB/§HI/I$I POCCI/II‘/‘ICISOI\/'I DOEJIEPALIN
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWHW YHUBEPCUTET
nMmeHn akagemuka M. JI. MummmoHmukoBa

DK3AMEHAILIMOHHBIA BUJET Ne 19
mucturuinHa: «dusukay (1 u3 3)

1. PensATUBUCTCKUE BBIPAXKEHHS ISl UMITYJIbCa U KMUHETHYECKOM SHEpruu. B3ammocBsaA3b Maccel U

SHEPIHH.
2. U3orepmuueckuit, 1300apHbINA U U30XOPHBIH MPOLIECCHI.
3. Msu maccoii m = 0,2 Kr nmoj AeCTBUEM yaapa mpuodpeTaeT CKopocTh L = 15 M/c. IuTenbHOCTh

yaapa At = 0,02 c. Onpenenuts cpennee 3naduenue (F) cunsr yaapa.

3asexyronuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT}}O HAVYKHU U BbICHlEFp OEPA3OB1§HI/IH POCCI/II\/'ICISOI\/’I DENEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHU akageMuka M. [I. MUIIMOHITMKOBA
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DK3AMEHALIMOHHBIM BUIIET Ne 20
mucruruinHa: «duzukay (1 u3 3)

1. ypaBHCHI/Ie AMHAMHUKHU BpalIaTCJIbHOTO ABUIKCHHA TBCPAOro TCjIa OTHOCHTCIBHO HCHOI{BH)KHOﬁ

OCH.

2. AnnabaTHBIA TpoIecc.
3. Pakera maccoit m = 1 T moJHHUMAETCs C IOBEPXHOCTH 3eMJIM BEPTHKAILHO BBEPX C YCKOPEHHEM a

= 2g. CxopocTh CcTpyH TazoB m3 comia v = 1200 m/c. Halitn pacxon Q. roproyero B €IUHUILY
BpPEMCHHU.

3aBenywoumuii kaeapoi Ycnaxmues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BblCHJEl"p OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINUA
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. JI. MUIIHOHIIUKOBA

DK3AMEHAIIMOHHBIN BUIIET Ne 21
mucruruinHa: «Dusukay (1 u3 3)

1. MOMEHT MHEpLHH.
2. Yucno creneHeit cBOOOIbI. 3aKOH paBHOPACTIPECIICHUS YHEPTHH 110 CTETICHSIM CBOOO/IBI.

3. Ompenenutb MMIYNbC CHCTEMBl M3 2-X TeJ, JBMXKYIIMXCS BO B3aUMHO NEPIECHANKYISPHBIX
HaIMpaBJICHUSAX CO CKOPOCTSAMH V; = 3 M/C M U, = 4 M/C; Macchl TeJI m; = m, = 1 KT.

3aBenyromuii kagenpou Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMSI POCCMP'ICISOIX OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmerHn akagemuka M. J[. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 22
mucruruinHa: «Dusukay (1 u3 3)

1. Teopema llTeiinepa.

2. KonunuecTBo TemioThl. TemioeMKoCTb.
3. Camoner onuceiBaet neriato Hecreposa paguycom R = 200 m. Bo ckonpko pas cuna F, ¢ kotopoit

JICTYUK JIAaBUT Ha CHJICHUE B HIKHEH TOUYKE, OOJIbIIE TSHKECTH P jieTdrka, €Clii CKOPOCTh caMoJieTa v
=100 M/c.

Ycnaxues P.T.

3asenyromuii kagenpou

MHUHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMSI POCCMP'ICISOIX OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 23
mucrurinHa: «Dusukay (1 u3 3)

1. Kunernueckas SHEPTIHA BpAIlAOIICTOC TCIA.

2. [lepBoe Ha4yaI0 TEPMOIUHAMUKHU.

3. Teno GpomIEHO €O CKOPOCTBIO Vo = 10 M/c mox yriaom o = 30° k ropuszonty. Haiitu pamuyc

KpUBU3HBI uepe3 t =1 c.
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3aBenyromuii kagenpon Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMP'ICISOIX OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 24
mucruruinHa: «Dusukay (1 u3 3)

1. HeunepuuanbHble cucTeMbl orcyeta. CHUITbl HHEPIIUU.
2. Pabora uaeasibHOTO raza B pa3IMYHBIX MPoIleccax.

3. OnpenenuTh NOTHOE YCKOpPEHHE B MOMEHT t = 1 ¢ ToukH, HaxoadiIeics Ha 000/1e KoJieca, paanyc
xoToporo paseH R = 0,5 M. YpaBHeHue BpaieHus Kojeca uMeeT Bug ¢ = At + Bt’, rme A = 2 pan/c,

B =0,5 pan/c’.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPAIINN
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHU akajgeMuka M. JI. MuuimoHImkoBa

DK3AMEHAILIMOHHBIA BUJET Ne 25
mucturuinHa: «dusukay (1 u3 3)

1. [lenTpobexHas cuia.
2. OCHOBHBIE NOJOXKEHUS MOJIEKYISIPHO-KUHETUUECKONH TEOPUU UI€AIbHBIX Ta30B.

3. Ilo mpsmonuneitHoMy mocce ACD exner maimmHa, KOTOpO HEOOXOAMMO 3a Kparyaiiliee BpeMs
no0paThCsl U3 MyHKTa A B MyHKT B, pacnonoxeHHbli B nojie Ha pacctosHuM | = 500 M ot goporu
(puc. a). I3BecTHO, YTO CKOPOCTh MAIIMHBI 1O MOJO B N = 2 pa3a MEHbLIE CKOPOCTH MAIIUHBI I10
mocce. Ha kakom paccrostHuu s oT Touku D cnenyer cBepHyTh ¢ mocce? IIpoananusupoBats posb

paccrostHus L mexny mynkramu A u D, nexxamumMu Ha mocce.

a) b)
A C D A D
® S 0 3
“d g ~d g
3aBenyromuii kagenpon Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINN
['POZHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 26
mucrurinHa: «Dusukay (1 u3 3)

1. Cuna Kopuosnnca.
2. N3orepmuueckuit, 1300apHbIN U U30XOPHBIH Mpoliecchl. AnuadaTHBIN MpoLecc.

59



3. 3a 3,5 yaca BO3QyLIHBIN IIap cHECIO Ha s; = 21,5 KM K ceBepy, 3aTeM Ha S; = 9,7 KM K BOCTOKY,
MpUYEeM BBICOTA €ro TMmojabeMa yBenuuuiaachk Ha h = 2,88 kM. Haiitu: 1) BenwumHy BEKTOpa €ro

CpelIHEW CKOPOCTH M 2) yroJ 3 BEKTOpa CpeHEN CKOPOCTU ¢ TOPU3OHTAIBLHOM TNIOCKOCTHIO.

Ycnaxues P.T.

3aBenyromuii kagenpon

MMHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMP'ICISOIX OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 27
mucruruinHa: «Dusukay (1 u3 3)

1. DnemenTs MEXaHUKH ynpyrux Teil. 3akoH llackans. 3akon Apxumena.

2. [lepBoe Ha4yasI0 TEPMOJIUHAMUKHU.
3. JIBMKEHHE TOYKHM TI0 PSIMOM 3a/1aHO ypaBHEHHEM X = 2t — 0,5t>. ONpenenuTh CPEHIO MyTEBYIO

CKOPOCTb U, TOUKU B UHTEpBaje BpeMeHu ot t; =1 cnot, =3 c.

3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPAIINN
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuimoHImkoBa

DK3AMEHAILIMOHHBIA BUJET Ne 28
mucturuinHa: «dusukay (1 u3 3)

1. YpaBHEHHE HENPEPBIBHOCTH.

2. BpoyHOBCKO€E IBUJKEHHUE.
3. K autu nozasemien rpy3 maccoil m = 2 kr. Haiitu cuiny HanmpspkeHUst HUTH, €CJIM HUTB € rpy3oM 1)

TIOJIHMMATh C YCKOPEHUEM a = 3 M/c?, 2) OIyCKaTh C TEM K€ YCKOPEHHEM.

3aBenyromuii kagenpon Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINN
['PO3ZHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 29
mucruruinHa: «Dusukay (1 u3 3)

1. YpaBuenue bepnyim.
2. Kpyrossie npoueccel u KIIJ] Temnossix mamun. Lukn Kapho.
3. Uemy paBHa KuHeTHUYecKas dHeprus W MOJIEKYJ JBYXaTOMHOIO rasa, 3aKJIIOUEHHOIO B COCYJ

o0vemoM V = 2 11 u Haxomsmerocs noj aasineruem p = 1,5 - 10° I1a.

3aBenyromuii kagenpon Ycnaxues P.T.
MHWUHUCTEPCTBO HAVKMU 1 BBICIIIET'O OBPA30BAHUS POCCUCKOU ®EJEPALINN
TPO3HEHCKUM I'OCY JAPCTBEHHBIN HE®TSIHOU TEXHUUECKU YHUBEPCUTET
“MeHHU akageMuka M. [I. MUIIMOHIMKOBa

DK3AMEHAILIMOHHBIA BUJET Ne 30
mucrurinHa: «dusukay (1 u3 3)
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1. JIBuxeHue Tela B Cpelle C CONPOTHBICHHUEM: YpPAaBHEHMs [IBIKEHHUS, d4HUCIO PelHonbica,
K02 (D PUITUEHT COMPOTUBIICHUSI.

2. Bropoe Havano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUUECKUNA CMBICI.

3. B cocyzne oo6bemoM V = 0,01 m® npu temneparype T = 280 K comepkutcs cMech ra3oB — a30Ta
Maccoit m; =7 r u Bogopoaa Maccoit m; = 1 r. OnpeAenuTsb JaBjieHue CMECH ra3oB.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BblCHJEl"p OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINU
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. JI. MUIITHOHIIUKOBA

3BAYETHBIN BUJIET Ne 1
mucruruinHa: «Dusukay (2 u3 3)

1. DneMeHTapHbI 3nekTpuyeckui 3apsaa. 3akoH KynoHa. 3aKkoH COXpaHEHUs JJIEKTPUUYECKOTO
3apsna.

2. ConpoTHUBJIEHHE W MPOBOJAUMOCTH. 3akoH Oma I OJHOPOJHOTO Yy4YacTKa JIMHEHHOW IIEMH.
Huddepennmansuas popma 3axkona Oma.

3. 3apaua. KBaympaTtHas npoBoJioUHas paMKa pacnoio’KeHa B OJJHON MIIOCKOCTU C ATUHHBIM MPSMBIM
MPOBOJIOM TaK, 4YTO JBE €€ CTOPOHBI MapajuiesibHbl TpoBoay. [lo pamke W TPOBOAY TEKYT

omuuaxoseie Tokn | =1 KA. Onpenenuts cuiy F, JEHCTBYIOIYIO Ha paMKy, €clii Oikaiias K
MIPOBOAY CTOPOHA PAMKH HaXOJUTCS HA PaCCTOSHUU, PABHOM €€ JITTMHE.

3aBeyromnuit kadenpoit VYcenaxues P.T.

MUWHUCTEPCT ]%O HAVKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II7ICI§OI71 DENEPALINN
I'POSHEHCKUWU IT'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHu akagemuka M. JI. MuIHOHIIUKOBA

3AUETHBIA BUJET Ne 2
mucruruinHa: «dusukay (2 u3 3)

1. IToTok BekTOpa HAMPSHKEHHOCTH 3JIeKTpuueckoro mnoisisi. Teopema Octporpaackoro-I'aycca nms
HaANPsUKEHHOCTH JIEKTPUYECKOro 1o B BakyyMme. IIpumenenus teopemsl Octporpanckoro-I'aycca
K pacueTy InoJiel 3apsKeHHbIX Tell.

2. TernmoBoe neiicTBue Toka. Pabota 1 MOIIHOCTH 3eKTpuUeckoro Toka. Auddepenunansuas popma
3akoHa /[xoyins-Jlenna.

S =700
3. 3agaua. 3apskeHHas yacTHIla, obmajgaromas ckopocteio V' =2 IU" wm/c, Brerena B ogHOpOIHOE
. B =037 y
none ¢ maykedi B =032 To. Haiitu otnomerme  Q/M  sapsna wactuusr x ee macce, ecou

YyacTula onucaina 1yry OKpy>KHOCTU paJuyCcoM k=4 cM. [1o 3TOMy OTHOIIEHUIO ONIPEAEIUTh, KaKast
3TO YacTHULa.
3aBenyouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BblCIJJEl"uO OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINUA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNHW YHUBEPCUTET
nMeHH akagemuka M. JI. MUITHOHIIUKOBA

3AYETHBIM BUJIET Ne 3
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IUCHUAIUINHA: «DU3UKa»
1. DuHeprusi 3apsiga B DJEKTpOCTaTHYECKOM moJie. [loTeHuman moss.
moBepXHOCTU. CBS3b BEKTOPA HANPSHKEHHOCTH M MOTEHIIUANA TOJIA.
2. IIpaBmia Kupxroda u mpocTeiiime nmpuMepsl pacueTa pa3BeTBICHHBIX dJIEKTPUUCCKUX TIETICH.
r=10 CM JEXHUT Ha croiie. Kakoe KoJIu4ecTBO

:‘)KBI/IHOTGHHI/IEUIBHBIG

3. 3agauva. IIpoBosIOYHOE KOJBLO pajgnyCcoOM

4 o
SJICKTPHUYICCTBA ¢ MNpOTCUCT II0 KOJbLY, €CIN €rOo IOBCPHYTH C OAHOHU CTOPOHBI Ha APYTYIO.

ComnpoTrusieHue KobLa R =l om BeprukanbHas coCTaBisAoOas HHIYKIUN 5 marautHOrO MONA

3emiu paBHA 30 MK T

3aBenyroumuii kapeapoi Ycenaxues P.T.

MHHI/ICTEPCT]%O HAVYKHU U BI)ICHIEFP OEPA3OB1§HI/IH POCCI/IﬁCIfOﬁ DEJNEPALINN
I'POSHEHCKHWU I'OCY AAPCTBEHHbBIM HEOTSAHOM TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M. JI. MHUITHOHIIIUKOBA

3AYETHBIN BUJIET Ne 4
mucturmiuHa: «Pusukay (2 u3 3)

1. Dnexrpuueckoe noje B BewecTse. Juanekrpuku. HanpsskeHHOCTD IEKTpUYECKOTO 10JIS B
BenlecTse. [IudnexTpudeckas IpOHULIAEMOCTh CPEJIbI.
2.YpaBHeHnue Oeryuieil BoiHbl. Da30Bas CKOPOCTb.
—1
3. 3amavya. Butok, mo KoTopomy TE€YET TOK I'=20" A, cBoGoamo YCTaHOBUJICSI B OJTHOPOJIHOM

. | — i

MarHUTHOM II0JIE C MHAYKIUEH B =U.010 Ty, Junametp BuTKa & =10 em. Onpenenuts paboty -1,
— b

KOTOPYIO HYXHO COBEpIIUTH, Y4TOOBI MOBEPHYTh BUTOK Ha yroa ¢ =-T' - oTHOCHTENHHO OCH,

o — 7}
COBIIaaKoIei ¢ quamerpoM. To ke, ecm yron 4 ==T .

3aBenywuuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPC”I:BO HAVYKU U BBICIHEFO OBPA3OBLAHI/15[ POCCHIZQKOPI OEJNEPAIINU
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akajgemuka M. J]. MuinoHnmkoBa

3AUYETHbBIU BUJIET Ne 5
mucruruinHa: «dusukay (2 u3 3)

1. HpOBOI[HI/IKI/I B DJICKTPHUYCCKOM II0JIC. PacnpeneneHI/Ie 3apsa/10B B IIPOBOJIHUKAX. :‘)HGKTPOGMKOCTB

YEIMHEHHOTO TIPOBOIHUKA.
2. MarnutHoe moJie ABWXKyIIerocs 3apsiiaa. 3akoH buo-Casapa-Jlamnaca. BerunciieHne MHIyKIUU

IIPSMOJIMHEVHOT'O MPOBOJHUKA C TOKOM.

3. 3agaya. ToHKOE MOJYKOJBIIO PagrnyCOM i =10 cm mecer PaBHOMEPHO paclpeIeICHHbINA 3apsij C
(=20

nuHeiiHoM moTHOCTRIO | =! MKKi/M. B IeHTpe KpMBHM3HbI IOMYKOJIbIA HAXOXUTCS 3apsi

HKn. Onpegenuts cumy I B3auMOZEHCTBHS TOYETHOTO 3apsa U 3apsLKEHHOTO MOJTYKOJIbIA.

3aBenywoumuii kapeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPAIINN
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuiimoHImKkoBa
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BAYETHBIN BUJIET Ne 6
mucruruinHa: «Dusukay (2 u3 3)
1. KonaeHcaTophl v UX COeAMHEHUS. EMKOCTB CHCTEMBI TPOBOAHUKOB HA MIPUMEpaXx IIOCKOTO,
[WIHHIPHYECKOTO U ChepruIecKoro KOHICHCATOPOB.
2. D¢ ekt Xomna. 3akon Amrepa.

3. Bamaua. IIpssMoii MeTa/UTMUECKUN CTEPXKEHb JUaMeTpom i

CM U IIWHOH ! =4 M HeceT

=5

PAaBHOMEPHO pACHpECIICHHbI 110 €ro IOBEPXHOCTH 3apsij & =200 gk, Onpenenutsb

HaANPSHKEHHOCTD £ nomst B Touke, HaxomsILIECS NPOTUB CEPEIMHBI CTEPXKHS HA PAacCTOSIHUM ! =1
CM OT €T0 MOBEPXHOCTH.

3aBenywouuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. JI. MummoHImukoBa

3AYETHBIN BUJIET Ne 7
mucrutuinHa: «dusukay (2 u3 3)
1. MarautHas uaaykuus. Cuna Jlopenna. J[BmkeHue 3apsia B OTHOPOJHOM MarHUTHOM IIOJIE.

YckopuTenu 3apsKeHHBIX YACTHIL.
2. BuxpeBoe anekrpuueckoe nose. Tok cMenienus. Y paBHeHuss MakcBeia.

3. 3ajaua. JIBe GeCKOHEUHBIE MAPAIICTbHBIC TIIOCKOCTH HaxoasTes Ha paccrosamn ¢ =U2 em gpyr
oT apyra. Ha miockocTsXx paBHOMEpPHO pacmpeiesieHbl 3apsjibl ¢ MOBEPXHOCTHBIMH ILIOTHOCTSIMHU

— z —_ M2 s .
=02 ykKom® om - U3 v/ Onpenenuts pa3HOCTh NOTEHLHAIOB L MEXKIY

IJIOCKOCTSAMM.

3aBenywouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT}éO HAVYKHU U BbICHlEFp OEPA3OB1§HI/IH POCCHﬁCISOﬁ DENEPALINN
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akageMuka M. [I. MUIIMOHIMKOBA

3AYETHBIN BUJIET Ne 8
mucruruinHa: «dusukay (2 u3 3)

1. Ilorok BekTOpa MarHUTHOM MHIYKIMU. Teopema Octporpajackoro-I'aycca ais MarHUTHOTO HOJIS.
PaboTa o nepemMerieHuto NpOBOJHUKA C TOKOM U KOHTYypa B MArHUTHOM IIOJI€.

2. CBOOOTHBIE TAPMOHUYECKHE KOJICOaHHs B KOJIEOATETbHOM KOHTYPE.

3. 3apauva. DJIC Gatapeu akkymynsropos E = 12 B, cuna Toka ! KOPOTKOI'O 3aMBIKaHUs paBHa - A.

>
KaKYIO HaI/I6OJ'ILI_Hy1-O MOIIHOCTB Fr MOKHO IIOJIYYHUTH BO BHEIITHEH eIy, COCJIMHEHHON C TaKoM

Oatapeeii?

3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCT@O HAVKU U BLICU_IEFVO OBPA3OB/§HI/I$I POCCHPICISOPI DOEJIEPALIA
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKMHW YHUBEPCUTET
nMmenHn akagemuka M. JI. MummmoHImukoBa

3AYETHBIA BUJET Ne 9
mucturuinHa: «duzukay (2 u3 3)
1. DnexkTpoaBrxkyias cuia nHaykuuu. 3akoH @apanes. [Ipasuno Jlenna. 3/]C nnnykunn kak

CJICACTBHUEC 3aKOHA COXPAaHCHUS SHECPIrUH.
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2. JluddepennmanbHoe ypaBHEHHE CBOOOTHBIX 3aTyXalIIUX KojeOaHWN (MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX) U €r0 pelcHHe.

3. 3agava. K ucrounuky toka ¢ 3/IC E = 1.5 B npucoequuuny KaTymky CONPOTUBICHUEM k=0l

=05
! A. Korma K UCTOYHHKY TOKA TPUCOEIMHUIIN

.

Om. AMmnepmeTp nokasajl CHly TOKa, PaBHYIO

IIOCJIEZI0BATENBHO €I11€ OJUH UCTOYHUK ToKa ¢ Takoi ke D/1C, To cuna Toka B TOM K€ KaTyIlKe

okazanach paBHoil U4 A. OmnpenennTb BHYTpEHHHE CONMPOTHBICHHS 'H '

UCTOYHUKOB TOKA.
3aBenywouuii kadenpoii Ycnaxmues P.T.

NIEPBOTO U BTOPOTO

MI/IHI/ICTEPCT]%O HAVKHU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'POSHEHCKUNU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHImukoBa

3AUYETHBIMA BUJET Ne 10
mucruruinHa: «dusukay (2 u3 3)

1. KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.
2. IIpumenenuns teopeMbl OcTporpajackoro-l'aycca k pacuery nosieii 3apsKeHHbIX TEIN.
3. 3amava. Mexay mIacTUHaAMM IUIOCKOTO KOHAEHCATOpa HAaXOJUTCS IUIOTHO NPHIIETaroIias K HUM

crexmsiHaas wiactuaka (¢ =!U). Kongencarop 3apskeH 10 pasHOCTH MOTEHIHATIOB L, =1l g,
KakoBa Oymer pa3HOCTh MOTCHIIMAJTIOB Y., ecim BbrTammTs CTCKJISIHHYIO TUIACTHHKY W3
KOHJIeHcaTopa?

3aBenywouuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALIN
I'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. JI. MummoHImukoBa

3AYETHBIN BUJIET Ne 11
nucruruinHa: «dusukay (2 u3 3)
1. SABnenue camonHaAyKMU. MHAYKTUBHOCTH. IHAYKTUBHOCTH COJIEHOUA.
2. CnoxeHre rapMOHUYECKHUX KOJICOaHWI OJTHOTO HAIIpaBJICHUS U OJIMHAKOBOM 4acTOTHI. brueHwms.
G

3. 3amava. OnpenenuTs NOTEHIMAI * , 10 KOTOPOTO MOYKHO 3apsIINTh YEAMHEHHBI METAINIMYECKUMA

map paguycom U =1V ey, ecin manpsokersocts £ moms, pu KOTOPO# IPOMCXOAUT TPOBO
" T
BO31yXa, paBHa 3 MB/M. HaifTi Taxke MakCHMaIbHYIO HOBEPXHOCTHYIO TLIOTHOCTH
AIIEKTPUYECKUX 3apSA0B Mepe MPoOoeM.

3aBenywouuii kadenpoi Ycnaxuen P.T.

MI/IHI/ICTEPCT}éO HAVYKHU U BbICHlEFp OEPA3OB1§HI/IH POCCHﬁCISOﬁ DENEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
“MeHHu akageMuka M. [I. MUIIMOHIMKOBA

3AYETHBIN BUJIET Ne 12
mucruruinHa: «Dusukay (2 u3 3)
1. Toxu 3ambikanust U pazmbikaHus. [loctosHHas Bpemenu RL-1ienouku. DHeprust MAarHUTHOTO MOJIS.
2. Ilone aumonsi, 3NEKTPUUECKUI JTUMONbHBIM MOMeHT. [loispuzanust TU3IeKTPUKOB, €€ pa3InyHble
THIIBL.
3. 3anaua. IIpocTpaHcTBO MEXIy MIacTUHAMM IJIOCKOTO KOHJIEHCATOpA 3aMOJHEHO JUAJIEKTPUKOM
(dbapdop, =03, o6bem I KoToporo paseH 100 cm ., [ToBepxHOCTHAs TUIOTHOCTH 3apsiaa 7 Ha

(AR z A
IJIACTHHAX KOHJeHcatopa pasHa "2 HKi/M . Bemumcmurs pabory <1, KOTOPYH HEOOXOIMMO
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COBCPUINTH IJid TOrO, YTOOBI YAAIUTh AUBJICKTPUK M3 KOHACHCATOPA. TpCHI/IeM AUBJICKTPUKA O
IJIaCTUHBI KOHACHCATOPA npeHe6pe%.

3aBenyrommii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVYKHU U BLICIHEFQ OEPABOB%HI/ISI POCCI/II7ICI§OI7I DENEPALINN
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akajgemuka M. J]. MuinoHImkoBa

BAYETHBIM BUJIET Ne 13
mucruruinHa: «dusukay (2 u3 3)

1. CTopoHHME CHIIBI B LIENH JIEKTPHUUECKOTO TOKA. DICKTPOIBUIKYIIIAs CHIIA.
2. JuddepeHnmanpsHoe  ypaBHCHHE  BBIHYXKICHHBIX  KoJieOaHW  (MEXaHWMYECKUX U
AJIEKTPOMArHUTHBIX) M €r0 pelieHrne. AMIDIMTY1a U (a3a BRIHYXKICHHBIX KoJeOaHHid (MEXaHHUECKUX

U AJICKTPOMArHUTHBIX).
—7
3. 3amayva. [1o nByM 6€CKOHEYHO JIIMHHBIM MPSIMBIM MAPAJUICTBLHBIM MTPOBOAAM TEKYT TOKH i=2Up

—1 1
u ' =Y A B ogHom HanpaBlieHuu. Paccrosaue ¢ mexay npoBojgamu paBHO 10 cM. Beraucauts
MATHATHYIO HHAYKIHAIO & B TOUKe, yIaleHHOH OT 0GOHX IPOBOIOB HA OMMHAKOBOE PACCTOSHHE

=10 o

3aBenyrwoumuii kapeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BI)ICHIEFQ OEPA3OB1§HI/IH POCCI/IﬁCIfOﬁ DENEPALINN
I'POSHEHCKUWU I'OCY JAPCTBEHHbBIV HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHH akagemuka M. JI. MUITHOHIIUKOBA

3AUYETHBIN BUJIET Ne 14
1. MarauTHoe oJie Ha OCU KpyroBOro Toka. MarHUTHOE I0JIe COJIEHOUA.
2. BuxpeBoe anekrpuueckoe nosie. Tok cMenienus. Y paBHeHuss MakcBeiia.

3. 3apgava. TOHKNI JUIMHHBIA CTEPKEHb HECET PABHOMEPHO PACIIPEACICHHBIN 110 JJIMHE 3apsi ¢
— []

nureitnol miotHocteio T =1V MKKi/M. B6u3u cpeHeii 4acTi CTepiKHS HA paccTOSHUM | — =
. > =10 - .

CM HAaXOJUTCSI TOYECUHBIN 3aps] ¢ =1 yKn, Onpenenuts cuiry F, JNEHCTBYIOILYIO HA 3apsl.

3aBenyromnuii kadenpoit VYcnaxues P.T.

MUWHUCTEPCT ]30 HAVYKU U BBICLHEFQ OBPA3OB1§HI/I$[ POCCI/IIZCISOPT DENEPALINN
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWMHW YHUBEPCUTET
nMeHHu akagemuka M. JI. MUIHOHIIUKOBA

3AYETHBIM BUJIET Ne 15
nucuuruinHa: «Puszukay (2 u3 3)

1. ITonsrTue nosia. HanpskeHHOCTD 3J1EKTpUYecKoro nosist. HanpspkeHHOCTh 371€KTpUYECKOTO MO

TOYEYHOTO 3apsiaa. [[puHuun cynepno3uuuu moJiei.
2. Ilorenuuan. Pa3HOCTh MOTEHIIMATIOB U HATIPSKEHUE.

3. 3apauva. [1o 1ByM O€CKOHEYHO JAJIMHHBIM MPSIMBbIM NApaUIEIbHBIM IPOBOJAAM TEKYT TOKH

L]

f_:[]A

. =100 !
u =100 A MPOTHBOITOJIOKHBIX HApaBlieHusX. Paccrosaue i Mexay mpoBogamu paBHo 20 cM.



BbluncnuTh MarHMTHYIO WHIYKIHIO 5 B touxe, yIaJIeHHOW OT 00OMX IMPOBOJOB Ha PACCTOSHUE

R ¥ -
=25 p =4
-7 CMOT IEepBOro NpoBoJia U HA - 4 CM OT BTOPOTO IIpOBOJA.

3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICIHEFVO OBPA3OB1§HI/I$I POCCHP'ICISOIZ DENEPAIINN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWHW YHUBEPCUTET
“MeHHU akajgeMuka M. JI. MuiimoHImkoBa

3AYETHBIM BUJIET Ne 16
mucturuinHa: «dusukay (2 u3 3)

1. IToTok BekTOpa HaNpPsHKEHHOCTH 3JeKTpuyeckoro nois. Teopema Octporpaackoro-I'aycca nis

HAINPSHKCHHOCTH 3JICKTPUYECKOTO TIOJISI B BaKyyMe.
2. 3akoH OMa 11 HEOTHOPOIHOTO yYacTKa IeTH U IJIsi 3aMKHYTOM I1IETIH.

3. 3agada. DIJIEKTPOH B OAHOPOJHOM MArHUTHOM TIOJI€ C UHAYKIUEH B =0l Tq IIBIOKETCSL 110
OoKkpyxHocTH. Haiitn cuy I' sxBuBanenTHOrO KPyroBOrO TOKa, CO3/JaBacMOT0 JIBHKCHHEM
AJEKTPOHA.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVKU U BLICLHEFQ OBPA3OB/§HI/I$I POCCHPICISOPI DOEJIEPALIN
I'POSHEHCKHWU I'OCY JAPCTBEHHbBIM HEOTSAHOM TEXHUYECKW YHUBEPCUTET
nMmenn akagemuka M. JI. MummmoHImukoBa

3AYETHBIN BUJIET Ne 17
muctumiuHa: «Pusukay (2 u3 3)

1. 9Heprm{ 3apsaa B JICKTPOCTATUICCKOM IIOJIC. HOTCHI_II/IaJ'I I10JI4.
2. SKBI/IHOTGHHI/I&]’IBHHG IMOBCPXHOCTH. CBs3b BCKTOpa HAMPSXKCHHOCTU U ITOTCHIIMAJIA I10JIA.
3. 3Hepr1/1;1 QJICKTPOMArHUTHBIX BOJIH. I/IMHyJ'IBC QJICKTPOMArHUTHOI'O I10JIA 3. Baﬂaqa. HpOBOJIO‘-IHBII‘/JI

BUTOK pagumycom ' =4 CM, MMEIOIINN CONPOTHUBIICHUE k=001 OM, HaxomuTcs B OJHOPOJHOM
MarHuTHOM II0JI€ ¢ WHAYKLIHUEH B =004 Tn. Inockocts paMKu cocTaBisieT yrom ‘¢ =30 ¢

p|
JUHUSAMH WHIYKOAWA Toyid. Kakoe KOJWYeCTBO 3JIEKTpUYECTBA ¢ IPOTEYET IO BUTKY, €CIIH
MATrHUTHOE TOJIE UCUE3HET?

3asenyromuii kagenpon Ycnaxues P.T.

MUWHUCTEPCT ]§O HAVYKU U BBICLHEFQ OBPA3OB1§HI/I$[ POCCI/IIZCISOPT DENEPALINN
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akagemuka M. JI. MUIHOHIIUKOBA

BAYETHBIN BUJIET Ne 18
mucruruinHa: «dusukay (2 u3 3)

1. BJ'IGKTpI/I‘IeCKOC I10JIE B BCHICCTBC. I[I/I3J'IGKTpI/IKI/I. HaHpH)KeHHOCTB OJICKTPHUYECKOI'O IIOJIA B

BCIICCTBC. HI/IBHGKTPI/I‘ICCKaSI INPOHUITACMOCTDb CPCIBbI.
2. :‘)J'IGKTpI/I‘IeCKI/Iﬁ TOK. 3aKOH COXpPAHECHUA JICKTPHUICCKOI'0 3apsaa. Cuia TOKa, BCKTOP INIOTHOCTH

TOKa.
. . =
3. 33.,[[3‘18.. HpSIMOI/I npoBOA JJIMHOU ! =10 CM IIOMCIICH B OAHOPOAHOM MAariuTHOM IIOJIC C

UHIYKIUEen 5 =1 Tu. Kouust ero 3aMKHYTbI THOKUM IIPOBOJIOM, HAXOISLIUMCS BHE ITOJISL.
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o ¥
ConpoTuBieHnue i peeit nenn paBHo 0.4 Om. Kakast MOIHOCTb f notpedyeTcst 171l TOTro, YTOOBI

D=9
JIBUT'aTh MPOBOJI MEPHICHANKYJISIPHO JTMHHUSM HHIYKIUH CO CKOPOCTBIO ' =20 m/e?

3aBenywuuii kadenpoii Ycnaxuen P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukosa

BAYETHBIN BUJIET Ne 19
mucruruinHa: «Dusukay (2 u3 3)

1. IlpoBoAHUKH B 3NEKTpHUUECKOM moJie. Pacnpenenenue 3apsiioB B MPOBOJHUKAX. DIEKTPOEMKOCTb
YEIMHEHHOTO MPOBOJIHUKA (CEPBHI).

2. D¢ ekt Xomna. 3akoH Amrepa.

3. 3agayva. [lo TOHKOMY KOJBIlY pailyCcoM =10 oy PaBHOMEPHO paclpeiesieH 3aps/l ¢ JIUHEHHOMN
wiotHocThI0 ¢ —=! uKin/m. B LIEHTPE KOJIbLIA HAXOAUTCS 3apsij Q =04 MkKn. Onpenenuts cuiny F ,

pacTArMBAOLLYIO KOJbLO. B3anMoaelcTBIEM 3aps/10B KOJIbLa IPEHEOPEYb.

3aBenywouuii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT}éO HAVYKHU U BbICHlEFp OEPA3OB1§HI/IH POCCHﬁCISOﬁ DENEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
“MeHHu akajgeMuka M. [I. MUIIMOHIMKOBA

3AYETHBIN BUJIET Ne 20
mucruruinHa: «Dusukay (2 u3 3)

1. KOHI[CHCaTOpLI U UX coeTUHEHUs. EMKOCTb CUCTEMBI IMPOBOAHUKOB Ha IMMpHUMEpPaAxX IJIOCKOTIO,

IMJTMHPUYECKOTO U ChepHUuecKOro KOHIEHCATOPOB.
2. BuxpeBoil xapakrep MarHuUTHOro mnois. CBs3p 3JIEKTPUYECKOTO M MArHUTHOIO IOJieH,

npeobpaszoBanus JlopeHua 1ist 3J€KTPOMarHUTHOTO TOJIs.
3. 3amaya. ToHKOE KOJBLO pagnycom R=5% cM mecer 3apsii, pAaBHOMEPHO pacIpeeICHHbINA C

nuneiinoi miotHocThio T — 'Y gKi/M. KakoBa HanmpskeHHOCTS E 3JIEKTPUYECKOIO IO B TOUKE,

pPaBHOYIAJIEHHOI OT BCEX TOUEK KOJIbIIa Ha pacCTostHUE ! — I em?

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'POSHEHCKUNU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHmukoBa

3AUYETHBIM BUJIET Ne 21
mucruruinHa: «dusukay (2 u3 3)

1. DneMeHTapHbIl 3neKkTpuyeckud 3apsaa. 3akoH KyioHa. 3aKOH COXpaHEHUs 3JIEKTPUUYECKOTO
3apsja.

2. MarnuTtHas uHIyKIus B BemiecTe. Jna-, mapa- u peppomarneTuku. BekTop HaMarHU4MBaHUsI.
MarsuTHast IPOHULIAEMOCTD. fIBIEHUE TUCTEpPE3Uca.

3. 3anmayva. [IBe Kpyruble mapauienbHble MIACTUHBI PalyCcoM i =10 ¢\ maxomares na manom (mo
CPAaBHEHMIO C PaJMyCOM) pacCTOSIHMM ApPYr OT Jpyra. IlmactuHam cooOIIMIM OJUHAKOBBIE IO

Jl=oh | =) A
MOIYJIIO, HO IPOTHUBOIIOJIOKHBIC I1I0 3HAKY 3apsabl {-- {-- ¢ . Ol‘[pe,I[eJ'II/ITB 9TOT 3apAn e , €CIIN
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. F =7
IJIACTUHBI MPUTATUBAIOTCS C CUJION F'=1 MH. Cuurars, uro 3apsAllbl  PACTIPENEISIIOTCS 10
IJIACTUHAM PaBHOMEPHO.

3aBenywoumuii kapeapoi Ycenaxues P.T.

MUWHUCTEPCT ]%O HAVYKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II7ICI§OI71 DENEPALINN
I'POSHEHCKUU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHu akaaemuka M. JI. MuIHOHIIUKOBA

3AUYETHBIM BUJIET Ne 22
mucruruinHa: «dusukay (2 u3 3)

1. BekTop 3eKTpUYECKOro CMEIEHHs. DJIEKTPOCTaTUKA JUAIEKTPUKOB. Teopema OcTporpaackoro-
lMaycca st BeKTOpa 3JIEKTPUUYECKOTO CMEILICHHUS.

2. MarnutHas uaaykuus. Cuna Jlopenna. J[BuxkeHue 3apsia B OAHOPOJHOM MarHUTHOM TIOJIE.
YCKOpI/ITCJII/I 3ap$I)KCHHI>IX JacCTHIl.

3. 3amawa. JIBe rpymmbl M3 TpeX TOCIEAOBATEIBHO COCIWHEHHBIX JJIEMEHTOB COCIMHCHBI

=7
napasuensro. DJIC kaxaoro snmeMenrta paBHa E = 1.2 B, BHyTpeHHEe CONMpOTUBICHHE | — U2 Owm.

[Tonyuennas 6arapess 3aMKHYTa Ha BHEIITHEE COMPOTUBIICHUE B =1> Om. Haittu CUJIy TOKa I Bo
BHEIIIHEN [ETIN.

3aBenywoumuii kaeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAVKHU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALIN
I'POSHEHCKUU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHImukoBa

3AYETHBIN BUJET Ne 23
mucruruinHa: «dusukay (2 u3 3)

1. DnexkrpoMaruutHas UHAYKIUA. 3akoH Dapanes u npaBwio Jlenna. 9/1C UHAYKIIMU KakK CIIEICTBUE
3aKOHa COXPaHEHUs YHEPTUU.

2. Ilone aumods, ANeKTPUYECKUN AUNOIbHBIA MOMEHT. [lossipru3aiiust u3JIeKTPUKOB, €€ pa3InuHbIe
THUIIBI.

=1l
3. Bagava. Cwia TOKa B IPOBOJHHKE PAaBHOMEPHO YBEJIWYMBAETCS OT fa JI0 HEKOTOPOTO

MaKCUMAJIbHOI'O 3HAUCHUA B TCUCHUEC BPEMCHU r =10 c. 3a 3TO BpEMs B IIPOBOJHUKE BBIACIIHIIOCH

J =
KOJIMYECTBO TCIIJIOTHI ¢ ] KI[)K Onpe;[eJme CKOPOCTh HapaCTaHHd TOKa B MPOBOJHHUKE, CCJIA

CONIPOTHUBJICHUE f ero paBHo 3 Om.
3aBenywouuii kaenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BblCIJJEl"uO OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINUA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNHW YHUBEPCUTET
nMeHH akagemuka M. JI. MUITHOHIIUKOBA

3AYETHBIN BUJIET Ne 24
mucuuruinHa: «duzuka» (2 u3 3)
1. IToTok BekTOpa HANPSHKEHHOCTH 3JIeKTpuueckoro nois. Teopema Octporpaackoro-I'aycca nms
HANPSOKEHHOCTHU AJIEKTPUIECKOTO TOJISI B BAKyyME.
2. TudbdepenumansHoe ypaBHEHHE HIEKTPOMArHUTHON BOJIHBI.
3. 3agava. DJEKTPOH BJIETEN B MPOCTPAHCTBO MEX]Y IUIACTHHAMH IUJIOCKOTO KOHJIEHCaTopa CO

ckopoctsio V' =!U Mwm/c, nanpasnennoif mapamtensHo mractmHam. Ha Kakoe paccTosHHE
NPUOJIU3UTCS DIEKTPOH K MOJIOKHTEIBHO 3apSHKEHHON IUIACTHHE 3a BpPEMsS JBMIKEHHMS BHYTPHU
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KOHJIeHCaTopa (I0JIe CYMTaTh OJHOPOIHBIM), €CJIM pacCTOsHME ' MEXmy IUIaCTHHAMHU paBHO 16

=1 i
MM, pa3HOCThb INIOTCHLIUAJTIOB Ir _"[] Bu AJIMHA * TINIaCTHH paBHaA 6 cm?

3aBenywuuii kadenpoii Ycnaxuen P.T.

MI/IHI/ICTEPCT}éO HAVYKHU U BbICHlEFp OEPA3OB1§HI/IH POCCHﬁCISOﬁ OENEPALINN
I'POZHEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
“MeHHU akageMuka M. [I. MUIIMOHIMKOBa

3BAYETHBIN BUJET Ne 25
mucruruinHa: «Dusukay (2 u3 3)

1. IIpumMepsl pacueTa NOTEHLIUATIOB ISl HEKOTOPBIX 3apS’KEHHBIX Tell.
2. SIBnenne camouHAyKIMH. UHAYKTUBHOCTE. IHIYKTUBHOCTH COJIEHOUA.
3. 3amaya. ToOHKUI CTEp)KEHb COTHYT B KOJIBIIO PAJMYyCOM =10 ¢cm. On 3apsKEH ¢ JIMHEHMHOM

— K =5
mrotsoctsio T =300 gKi/u. Kakyro pabory <% Hajo cOBEpIINTb, YTOOBI NEPEHECTU 3apsil ¢ =2
[ =20

K 13 OCHTPAa KOJIbIla B TOYKY, PACIIOJIOKCHHYIO Ha OCH KOJIbIla HAa paCCTOAHHHA ' CM OT

LeHTpa ero?

3aBenywuuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVYKU U BI:ICIHEFUO OEPABOB%HI/ISI POCCI/II7ICI§OI7I DOENEPAILINU
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKMHW YHUBEPCUTET
nMeHHu akajgemuka M. J]. MuinoHImkoBa

3AYETHBIN BUJIET Ne 26
mucturinHa: «duzukay (2 u3 3)

1. ITonsrtue nmosia. HanpskeHHOCTD AJ1EKTpUYecKoro nosist. HanpspkeHHOCTh 31€KTpUYECKOro MO

TOYEYHOrO 3apsana. [IpuHIMNn cynepno3uuuu nomiei.
2. Toxu 3ambIKaHus ¥ pa3MbikaHus. [locTtossHHas Bpemenu RL-nienouku. DHeprust MarHUTHOTO MOJIS.

3. 3amaya. DIEKTPOEMKOCTh " mockoro koHaeHcaTopa paBHa 111 nd. Jlusnexrpuk - dhapdop (

¢ =05) Konpmencarop sapsmmwm g0 passoctu morenmmanos - —0UU By orxmounmmm or

A
UCTOYHHMKA HampspkeHus. Kakyio paboty <1 HyXHO COBEpIINTH, YTOOBI BBIHYTH JUDICKTPHK M3
KoHzAeHcaTopa? TpeHue npeHedpe Mo MaJo.

3aBenywouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVKHU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'POSHEHCKUNU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHImkoBa

3AYETHBIN BUJIET Ne 27
mucruruinHa: «dusukay (2 u3 3)

1. ConpoTuBieHune 1 NPOBOAUMOCTG. 3akoH OMa JUIsl OAHOPOJHOTO y4acTKa JTMHEHMHOH 1IETH.
Huddepennmanbras popma 3akona Oma.

2. BuxpeBoil xapakTep MAarHMTHOIO IOJIS.
npeobpaszoBanus JlopeHa st 3JeKTpPOMarHUTHOTO TOJIS.

3. 3agauva. Ilo TOHKOMY IIpOBOAY, M30THYTOMY B BHUJE IPSIMOYTOJIBHMKA, TEYET TOK [=00 A,
@ =30 o u b =40 oy Omnpenenurb MardHUTHYIO

CBsI3p  2JIEKTPUYECKOTO W MAarHUTHOIO TIOJIEH,

JIMMHBI CTOPOH MPSIMOYTOJbHHKA PaBHBI

HHAYKIOHUIO 5 B TOYKC IMICPECCUCHUA JHaroHaycH.

3aBenywouuii kaenpoii Ycnaxues P.T.

69



MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMSI POCCMPICIfOfI OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmenn akagemuka M. [, MummnoHmukosa

3AUYETHBIN BUJIET Ne 28
mucturuinHa: «duzukay (2 u3 3)

1. ITocnenoBaTenpHOE ¥ TAPAJUICIFHOE COSTUHEHNE IPOBOIHUKOB.
2. MarautHoe nose JBuxyuierocs 3apsaa. 3akon buo-Casapa-Jlanaca. Beluucienne naaykuuu

HpHMOJ’IHHGﬁHOFO IIpOBOAHHKA C TOKOM.
r

o . | = o
3. 3amaua. TOHKMH CTEp)KEHb NJIUHOU =10 oM paBHOMEpHO 3apspkeH. JIMHelHas IIOTHOCTh
-9 o
3apsiya paBaa 1 MxKn/m. Ha npomomkeHnu ocu cTep kHs Ha paccTosiHum =2 ¢ ot Gumkaitiero
. J =100 oy .
€ro KOHIIa HAXOJIUTCS TOYEHHBIN 3apsij e =l HKn. Omnpenenuts cuiy I Bzanmoneiictsus

3aPAKCHHOI'O CTCPIKHA U TOUCYHOI'O 3apsia.

3aBenywoumuii kaeapoi Ycenaxues P.T.

3 cemecTp

MUWHUCTEPCT ]%O HAVKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II7ICI§OI71 DENEPALINN
I'POSHEHCKUNU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHu akaaemuka M. JI. MuUIHOHIIUKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 1
nucuuIuiiea: «Pusukay

1. Baemawnii potorddext u ero 3akonsl. OnbiTel CToneToBa. ®oTOHBI. YpaBHEeHHE DUHIITSHHA IS

BHelIHero ¢porodddexra.

2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.

3. 3amava. Ha MpuipHYy10 mieHky (n=1.3), Haxoas11ytocs B BO31yX€, 1aaeT HOPMaIbHO IIy4OK
6enoro cBeta. [Ipu Kakoift HAMMEHBIIEH TOIIIMHE dTIJICHKA OTPAKEHHBIN CBET C JUTMHOW BOJIHBI A =

0.55 MKM OKa)eTcsl MAKCUMAJIbHO YCUJIEHHBIM?

3aBenywouuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'POSHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. JI. MunmmoHImukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 2
nucrmIuinga: «Pusnkay

1. SAnepubie cunbl. Me3oHbI

2. 3akoH npenomiuenus. [lonnoe oTpaxeHnue.
3. 3apaua. PaccrosiHue Ar;; MeXay BTOPBIM U NEPBBIM TEMHBIM KoJblaMu Hpl0TOHA B OTpak€eHHOM

cBeTe paBHO 1MM. Onpenenuth paccToIHUE Ar;g 9 MEXIY JECATHIM U IEBATHIM KOJIbIIAMH.

3aBenyroumuii kapeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BI)ICHIEFQ OEPA3OB1§HI/IH POCCI/IﬁCIfOﬁ DEJNEPALINN
I'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHH akanemuka M. JI. MUITHOHIIIUKOBA

DK3AMEHALIMOHHBIA BUJIIET Ne 3
nucrIuinga: «Pusnkay
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1. dudpakaust @paynrodepa Ha OAHOH IIEITH.
2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.
3. 3agaua. Kakas nmonst sHepruu ¢oTOHa M3pacxojoBaHa Ha pabOTy BBIPHIBAHHS (POTOIIEKTPOHA,

ec KpacHas rpanuna gorosddexra Ay, = 307 HM U MakcHUMallbHAs KUHETHUECKAs SHEPTHUS T max

dotoanekTpona pasHa 1°B?

3aBenywuuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVYKU U BI:ICIHEFUO OEPABOB%HI/ISI POCCI/II7ICI§OI7I DENEPALINU
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWNW YHUBEPCUTET
nMeHHu akajgemuka M. J]. MuinoHImkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 4
IUCHUAIUINHA: «DU3UKa»
1. [Tmockoe 3epkaino. M3o0pakeHne B MIOCKOM 3epKaje.

2. Mudpaxmus Opaynrodepa Ha 1udpakIIMOHHON perieTKe.
3. 3amaya. Bprumcnoute pagmyc ps msToi 30HBI DpeHens Uis IUIOCKOTO BOJHOBOTO (pOHTa

(A= 0.5 MKM), eclii TIOCTpOCHHUE JeNaeTcs sl TOUYKU HAOIOJACHNUS, HAXOAAIIecs Ha pacCTOSTHUH b
= 1M OT hpoHTa BOJIHBI.

3aBenywoumuii kaeapoi Ycnaxmues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BblCIJJEl"uO OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINUA
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKNHW YHUBEPCUTET
nMeHH akagemuka M. JI. MUIIHOHIIUKOBA

DK3AMEHAILIMOHHBINA BUJIET Ne 5
JUCUMILUIMHA: «PU3UKa»
1. Chepuueckoe 3epkaino. M3o0paxenue B chepudeckom 3epKaie.

2. YpaBHeHune DWHINTEHHA st BHEITHETO (GoTOd(deKTa.
3. 3agava. Onpenenuthb dHeprur0 W, uzinydaemyro 3a BpeMsi ¢ = | MUH U3 CMOTPOBOTO OKOIIIKa

wIomaaso S = 8 ¢cM” IIaBMIILHOM Nevn, eciu ee TeMreparypa 7=1200 K.

3aBenywuuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'POSHEHCKUNU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHImukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 6
nucuuIuiiea: «Pusukay

1. Teopus atoma Bogopoja o H. bopy. CniekrpanbHble ceprun aToMa BOAOPOA.

2. Jlunza. IlocTpoenue u300paxeHus B INH3aX.
3. 3amaya. Yron bproctepa Op npu majeHUu cBeTa U3 BO3AyXa Ha KPUCTAJJT KAMEHHOM COJIU paBeH

57°. Onpenenutb CKOPOCTh CBETA B 3TOM KpPHUCTAJLIE.

3aBenywouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]gO HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALINA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWNHW YHUBEPCUTET
nMeHn akagemuka M. JI. MummoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 7
nucnuIiuinga; «Pusuka
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1. Unrepdepennns cBeta. MTHTEHCUBHOCTH CBETOBOM BOJHBI. [IpHHIIMT Cynepro3uiny.
IIpocTpaHCTBEHHAs U BPEMEHHAsA KOTEPEHTHOCTD. Y CJIOBUS MAaKCUMyMa U MUHUMYMa
MHTEHCUBHOCTH CBETa MPHU MHTEP(HEPEHIIUHN BOIH OT ABYX KOT€PEHTHBIX HCTOUHUKOB..

2. B3auMopneHCTBHMS H3Iy4YeHHMs C BEIIECTBOM. BbIHyXJIeHHOe wu3imyueHue. BbiBoj ¢opmyibl
M.Ilnanka no A.DNHIITEHHY.

3. 3amava. /ludpaknuonnas pemerka comepxut n = 200 mrpuxoB Ha 1 MM. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpomatndeckuil ceet (A = 0.6 MkM). MakcuMyM Kakoro HamOOJBIIETO MOpsAKa

JIaeT 3Ta peueTka?
3asenyromuii kagenpon Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVYKU U BI:ICIHEFUO OEPABOB%HI/ISI POCCI/II7ICI§OI7I OENEPALINN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
nMeHHu akajgemuka M. J]. MuinoHnmkoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
qucuuiuinHa: «dusuka
1. Untepdepenuus cpeta.
2. Umnynbe ¢oToHa. JlaBneHue ceera. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHUE J1aBJICHUS CBETA.
3. 3agava. Ha y3kyro mienp najgaeT HOPMaJIbHO MOHOXPOMATHYECKHM CBET. YTOJ (POTKIOHEHUS
My4YKOB CBETA, COOTBETCTBYIOIIMX BTOPOW CBETJIION MU(PPaKIMOHHOW monoce, paBeH 1°. CKOIbKUM
JUIMHaM BOJIH NTAJAI0IIEr0 CBETa paBHA IIUPHUHA LIeIn?

3aBenywoumuii kaeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]gO HAVKHU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCI/IPICISOIZ DOEJIEPALIN
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNHW YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHImukoBa

DK3AMEHAIITMOHHBIN BUJIET Ne 9
mucrunianHa: «Pusukay

1. UaTepdepeHnrs B TOHKUX IJICHKAX.
2. KBaHTOBOE 1 BOJIHOBOE OOBSICHEHHE JJaBJICHUS CBETA.
3. 3agaya. Onpenenuth AIUHY BOJHBI A (DOTOHA, UMIYJIBC KOTOPOTO PAaBEH HMITYJIbCY 3JIEKTPOHA,

obnamarorero ckopocTrio v= 10 Mwm/c.

3aBenywuuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCT ]%O HAVYKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II7ICI§OI71 DENEPALINN
I'POSHEHCKUU IT'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
uMeHu akaaemuka M. JI. MuIIHOHIIUKOBA

DK3AMEHALIMOHHBINA BUJIET Ne 10
aucuuIinHa: «Pusnka»
1. ITonocs! paBHoit Tonmuubl. Konbia HetoToHa.
2. JlebexT Maccel 1 SHEPTHsI CBS3H sApa.
3. 3agaya. 3BykoBbIe Kosiebanus yactorord v = 0.5 kI’ u ammumuty o 4 = 0.25 Mm
pacrmpocTpaHstoTcs B ynpyroi cpeae. Jnmuna Bomub A= 70 cm. Haiitu: 1) ckopocTs v
pacrpoCTpaHeHUs BOJIH; 2) MAKCUMAIbHYIO CKOPOCTb (dS/dt)max ABUKEHHS YACTHUI] CPEJIBL.

3aBenywouuii kadenpoii Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMSI POCCMPICIfOfI OEJIEPALINN
I'POSHEHCKUU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMmerHn akagemuka M. JI. MummnoHmukoBa

DK3AMEHALMOHHBIN BUJET Ne 11
TUCHUAIUINHA: «DU3UKa»
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1. Mpunmun Troiirenca-®dpenens. 3ousl Openens. Audpaxnus Openenst Ha KPYTJIOM OTBEPCTHH H

JIUCKE.
2. D¢ dexTuBHAS Macca SJIEKTPOHOB B KPUCTAIUIAX.

3. 3apayva. Ilpu yBenuueHun TepMOJMHAMUYECKOM TemmepaTypbl 1 YepHOro Teja B JBa pa3a JJIMHA
BOJIHBI A,, Ha KOTOPYI) NPUXOAMTCS MAKCUMYM CIEKTPaIbHOH IUIOTHOCTH SHEPreTUYECKOM

ceetuMoctd u(A,T) ymenpmmiiock Ha AA = 400 BHM. Onpeaenuth Ha4albHYI0 M KOHEUYHYIO

teMriepatypslt 1 u 1%.

3aBenywuuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BblCHJEl"p OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINU
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. JI. MUIITHOHIIUKOBA

DK3AMEHAIIMOHHBIN BUIIET Ne 12
JgucrunianHa: «Dusukay

1. Andpakuus Ha KpyTriIoM OTBEPCTUH M HA JTUCKE.

2. AtomHoe s1po. JledekT Macchl U SHEPTHUs CBSI3U sIIpa.

3. 3amaya. BomHa pacrmpocTtpansieTcss B ynpyroi cpene co ckopocteio v= 100 m/c. Hammenbiee
pacCcTOSTHUEAXMEXTy TOYKaMHU Cpelbl, (a3l KOJICOAHWH KOTOPHIX MPOTHUBOMOJIOXKHBI, paBHO 1 M.

Omnpenenuts 4acToTy KojeOaHui.

Ycnaxkuesn P.T.

3aBenyrommii kadeapoi

MI/IHI/ICTEPCT}}O HAYKU U BI)ICHIEIZO OBPA3OB/§HI/IH POCCHﬁCgOﬁ OEJEPALIMU
I'POSHEHCKUNU IT'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
uMeHu akaaemuka M. JI. MuUIHOHIIUKOBA

DKk3aMeHalmoHHkbI Omter Ne 13
qucumiuinHa: «Pusnka
1. PagnoakTtuBHOCTD. Anb(a-, 6eTa- 1 , raMMa-U3IydeHus siaep. 3aKOHbI PAJHOAKTUBHOIO pachaia.

2. EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET. BUbI mosisipu3anum.
3. 3agaua. Tonkas meHka ToamuHoM 0.41 MKM U3 NpO3payHOro IUIACTMKA C IIOKAa3aTesIeM
npesioMyieHuss n=1.5 ocBeleHa OelbIM CBETOM, MAJAlOIIMM HOPMAaJbHO K MOBepxHOCTH. Kakwme

JUINHBI BOJIH U3 BUAUMOI'O JHaIla30Ha GYILYT YCUJICHBI B OTPAXKCHHOM nyqu?

Ycnaxuesn P.T.

3aBenywouuii kadeapoii

MI/IHI/ICTEPCT%O HAVYKHU U BI)ICHIEFQ OEPA3OB1§HI/IH POCCI/IﬁCIfOﬁ DEJNEPALINU
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
uMeHH akanemuka M. JI. MUITHOHIIUKOBA

DK3AMEHAILIMOHHBIN BUJET Ne 14
nucrIuinga: «Pusnkay

1. SAnepubie peakiun. [Ipobrnemsl siiepHOI SHEPTETUKH.
2. 3aKkoHBI W3JTy4YeHHUs aOCOJIIOTHO YEPHOro Teja. PacmpeneneHue sHEpruu B CHEKTpe aOCOIIOTHO

YEpHOTO Tea.
3. 3amauva. Korma mpubop mns HaOmoaeHus Kosienm HpIoTOHA MOTPY3WSid B KUAKOCTH, THAMETP
BOCBMOI'O TEMHOr0 Koijbla yMmeHblimica ¢ 2.92 cm go 2.48 cm. Uemy paBeH moKa3arenb

MPETOMIIEHUS KUJIKOCTH ?

3aBenywouuii kaenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]éO HAVKHU U BbICLHEFp OBPA3OB/§HI/I§{ POCCHFICISOIZ DOEJIEPALIA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUNW YHUBEPCUTET
nMeHn akagemuka M. JI. MummmoHImukoBa

DK3AMEHAILIMOHHBIA BUJET Ne 15
nucrIuinga: «Pusnkay
1. Knnaccuueckas aekTpoHHas Teopus aucnepcuu. CBsi3b IUCTIEPCUN € MTOTIOIMIEHUEM.
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2. Yactuna B 0THOMEPHOM MPSMOYTOJIbHON NOTEHIIMANBbHON siMe. KBaHTOBaHKE SHEPTUU U

UMITYJIbCA YaCTHIIBI.
3. 3agaua. B onbite FOHra paccrosinue dmexnay mensmu pasHo 0.8 mm. Ha xakom paccrosinuu / ot

mieneil cienyeT pachoioKUTh dKpaH, YyTOOBbl MIUpHHA b WHTEp(EpPEeHIIMOHHON MOJOCH 0Ka3aloCch

paBHOI 2 MM?
Ycenaxues P.T.

3aBenywnuii kadenpoii

MI/IHI/ICTEPCTQO HAYKU 1 BblCHJEl"p OBPA3OB,§HI/IH POCC[/IVICISOVI DEJEPALINUA
I'POSHEHCKHNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akagemuka M. JI. MUIITHOHIIUKOBA

DK3AMEHAIIMOHHBIN BUIIET Ne 16
JucrunianHa: «Pusukay

1. DHeprus u ummnyJsbsc GpoToHa. JlaBieHue cera.

2. Onpit Ultepna u N'epnaxa. Crnun 3nexkTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

3. 3amaya. Ha myTtu cBeTOBOW BOJHBI, MAYyLIEH B BO3JyXe, NMOCTABMJIM CTEKISHHYIO IUIACTHHKY
tonuMHOM A= 1 MM. Ha ckoinpko M3MeHWach onTHYecKas JUIMHA IyTH, €CJIM BOJHA IajaeT Ha

IJIAaCTUHKY: 1) HOpManbHO; 2) o yriaom 0= 30°?

3aBenywoumuii kaeapoi Ycnaxmues P.T.

MHHI/ICTEPCT]%O HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALIN
I'POSHEHCKUWU I'OCY JAPCTBEHHbBIV HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. JI. MuwnmmoHImukoBa

DK3AMEHAILIMOHHBIA BUJET Ne 17
nucrIuinga: «Pusnkay

1. Paccesnue cBeta. 3akoH byrepa. PaneeBckoe paccesiHue.

2. KopnyckynsipHO-BOJTHOBOH Jyai3M CBOWCTB BEIIECTBA U €r0 OMBITHOE 000CHOBaHUE. [ nnoresa
ne bpoiiis. OneITel 1O JUGPAKIUK 3JIEKTPOHOB, aTOMHBIX U MOJIEKYJISIPHBIX ITyYKOB.

3. 3agava. Yrosi oaMexay IMIOCKOCTAMU MPONMYCKaHUs MOJISpPU3aTOpa M aHaiu3aTopa paBeH 45°. Bo

CKOJIBKO pa3 YMCHBIIWUTCA HWHTCHCHUBHOCTH CBE€TA, BBIXOJJAIICTO HN3 aHalnu3aTropa, C€CJIW YTOJI

YBEIUUUTH 10 60°7

3aBenywouuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCT]%O HAVKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHPICIfOIZ DOEJIEPALIN
I'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. JI. MummoHImukoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 18
nucrIuinga: «Pusnkay

1. YpaBHenue DitHmTeiHa 17151 BHemHero Goroaddexra.
2. CranmonHapHsie cocTosiHUs. YpaBHeHue llpenunarepa mist cTallmoHapHBIX COCTOSIHUMN. J[BbKeHUe

cBO0OIHOM YacTullbl. YacTHila B OJHOMEPHON NPSIMOYTOJILHOM MOTEHIIMATBHOM SIME.
3. 3agaua. ['ups, mojBelIeHHas: Ha MPYXHUHE, KOJIEOIETCsS M0 BEPTUKAIU C aMIUIUTYIoiH A = 4 cm.
Omnpenenuts NOJHYIO SHEPTUIO £ KoneOaHuil THPH, €CH KeCTKOCTh NMpY>KuHbI k£ = 1 kH/Mm.

3aBenyroumuii kapeapoi Ycenaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMmerHn akagemuka M. J{. MummnoHmukoBa
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DK3AMEHAIIMOHHBIN BUIIET Ne 19
JgucrunianHa: «Pusukay

1. ITonApu3zanus cBeTa Npu OTPaKEHUU U MPEIOMIICHUH. 3aKoH bprocrepa.

2. MexaHuueckue rapMoHHUYecKkne KoseOaHus. ['apmonnueckuit ocumwmiarop. IlpyxuHHBIH,
¢u3nuecknii 1 MaTeMaTUYeCKH MasTHUKH. ATOM Bojopoza. ['maBHOe, opOUTaIbHOE U MarHUTHOE
KBaHTOBbIE yuciia. MarHuTHBI MOMEHT aToMa. KBaHTOBaHME MOMEHTa UMITYJIbCA.

3. 3amava. Konbua HetoToHa HaOIr04at0TCS ¢ IOMOLIBIO JBYX OJMHAKOBBIX IJIOCKOBBIYKIIBIX JIMH3
paauycoM KpuBH3HBI R = 1 M, CIIO)KEHHBIX BIUIOTHYIO BBINYKJIBIMH MOBEPXHOCTSIMHM, TaK YTO
IUIOCKHE TIOBEPXHOCTH JIMH3 MapayiesbHbl. ONpenenuTs paguyc 7> BTOPOTO CBETIOrO KOJbIA,
Ha0JII0/1TaeMOr0 B OTpa’keHHOM cBeTe (A = 660 HM) Ipu HOpMaJIbHOM MAJCHUH CBETA HAa MIOBEPXHOCTH

BEPXHEU JIMH3BI.

3aBenywoumuii kaeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]gO HAVYKHU U BI:ICU_IEI"UO OEPA3OB1§HI/I}I POCCI/IPICISOIZ DOEJIEPALINA
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKNHW YHUBEPCUTET
nMeHHu akajgemuka M. []. MuwuimoHImukoBa

DK3AMEHAIIMOHHBIN BUJIIET Ne 20
mucuuruinHa: «duzuka» (3 u3 3)

1. UnTepdepeHnoHHas KapTUHA OT IBYX KOT€PEHTHBIX HCTOYHUKOB.
2. Iudpakius Ha KPyrioM OTBEPCTUH U Ha JHCKE.

3. 3amaua. Kakoii HauMmeHblleill paspemiaromieil cuimoil R 1omwkHa o0namaTh AudpaxipoHHAas
pelieTka, YToObl ¢ €€ TOMOIIbI0 MOYKHO OBLIIO pa3pelIuTh J1BE CIIEKTpalibHbIe JIMHUU Kanus (A, = 578
HM U A, = 580 uM)? Kakoe HauMmeHblnee 4ucio N IITPUXOB JOJDKHA UMETh 3Ta pPelIieTKa, YTOObI
paszpelnieHue ObUI0 BO3MOXKHO B CIIEKTPE BTOPOTO MOPSIKA.

3aBenywoumuii kaeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT}}O HAVYKHU U BbICHlEFp OEPA3OB1§HI/IH POCCI/II\/'ICISOI\/’I DENEPALINN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOM TEXHUYECKMU YHUBEPCUTET
“MeHHU akageMuka M. JI. MUIIMOHIMKOBa

Dx3aMeHanMouHbIi OmreT Ne 21
nucrmIuinga: «Pusnkay

1. 3akon Mamtoca. /[BoitHoe syuenpenomienue. MickyccTBeHHas onTuyeckas aHu30TPOIUS.
2. Tapmonuueckue KkosnebaHus U UX Xapakrepuctuka. JuddepenuuanpbHoe ypaBHEHUE
rapMOHUYECKUX KOJeOaHUH.
3. 3amaua. Ha mudpakunonHyro pemerky, coaepxamryro n= 100 mTpuxoB Ha 1 MM, mamaer
HOPMaJIbHO MOHOXPOMAaTHYECKUH CBET. 3puTelibHas TpyOa CIEKTpOMEeTpa HaBeJCHA Ha MAKCHUMYyM
TpeTrbero mopsiika. YtoObl HaBecTH TpyOy Ha APYroil MakCMMyM TOTO K€ IOpSAKa, €€ HYKHO
NOBEpHYTh Ha yroa Ag = 20°. OnpeaenuTs JUIMHY BOJIHBI A CBETA.

3aBenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVKU U BLICU_IEFVO OBPA3OB/§HI/I$I POCCI/II‘/‘ICISOI\/'I DOEJIEPALIN
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWMHW YHUBEPCUTET
nMmenn akagemuka M. JI. MummmoHImukoBa

DK3AMEHAIIMOHHBINA BUJIET Ne 22
nuciIuInga: «Pusnkay
1. KanroBas runote3a u ¢popmyna [lnanka.
2. KorepeHTHbIE UCTOYHHUKH CBETA.
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3. 3anmaya. Temnepatypa T uepHoro tena paBHa 2 kK. Onpenenuts: 1) crnekTpadbHYIO TUIOTHOCTh
sHeprun u3nydenus u(A, T) mist AmuHbl BOdHBI A = 600 HM; 2) SHEPreTHYECKYH CBETHMOCTh R B
MHTEpBaJIe JJIMH BOJH OT A; = 590 HM 110 A> = 610 HM.

3aBenywnuii kadenpoii Ycnaxmues P.T.

MHHI/ICTEPCT]%O HAVYKHU U BI:ICIHEFUO OEPABOB%HI/ISI POCCI/II7ICI§OI7I OENEPAIINU
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TSIHOU TEXHUYECKNHW YHUBEPCUTET
nMeHHu akajgemuka M. J1. MuinoHnmkoBa

DKk3aMeHalmoHHkbI Omter Ne 23
aucuuIuinHa: «Pusnka»
1. Aucnepcus ceera. O6iacT HOpMAILHOW U AHOMAJILHOM TUCTIEPCHH.
2. JIunza. IToctpoenne n3o0paxxeHus B TUH3AX.
3. 3agauva. Onpenenuts AIMHY A Oerymieil BOJHBI, €CIM B CTOsiUei BoiHE paccrostHue [ mexay: 1)

MIEPBOI M CEBMOM IMyYHOCTSIMH PpaBHO 15 ¢M; 2) IEPBBIM K YETBEPTHIM Y3JIOM paBHO 15 cMm.

3apenyrwoumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]éO HAVKU U BbICLHEFp OBPA3OB/§HI/I§{ POCCHFICISOIZ DEJIEPALINA
I'PO3HEHCKHNU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWNNW YHUBEPCUTET
nMeHn akagemuka M. /. MummmoHImukoBa

DK3AMEHAIIMOHHBIN BUIIET Ne 24
gucruniania: «Pusukay

1. BeiBog u3 hopmynsl [Tnanka 3akonoB Buna u Credana-bonbimana.

2. [IpoxoxkaeHne yacTull 4yepe3 MOTeHIUaIbHbIA Oapbep.

3. 3apmava. s mpekpamieHust (orodddexra, BbIZBAHHOIO OOJIydYEHHEM IUIATHHOBOWM IJIACTHUHBI
yIbTPauOIETOBBIM CBETOM, HY’KHO IIPUJIOKUTH 3a/1ep>KUBAIOIIYI0 pa3HOCTh MoTeHuuanos U; = 3.7
B. Ecny naTHHOBYIO IUIACTHHY 3aMEHUTH INIACTUHOM M3 IPYroro MaTepuala, TO 3a1ep:KUBAIOLLYI0
pa3HOCTh MOTEHLHMANOB Mpuaercs ysenuuutb g0 U, = 6 B. Omnpepenuth paboty A4 BbIXoAa
3JIEKTPOHOB C TIOBEPXHOCTH HOBOM IIACTHUHBI, €CIIU JUIS IUIAaTHHBI paboTa BeIxoaa 4; = 6.3 3B.

3aBenywouuii kadenpoii Ycnaxues P.T.

MUWHUCTEPCTBO IV{AYKI/I 1 BBICILIET'O Q’BPA3OBAHI{’IH POCCI/II\/'ICKOIZI OEJEPALIN
T'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKW YHUBEPCUTET
nMeHHu akageMuka M. []. MUIMOHITMKOBA

DKk3aMeHalmoHHkbIi Omier Ne 25
nucOouIninHa: «Pusuka»

1. udpakuus @paynrodepa Ha qudpakIIMOHHON peIIeTKE.

2. SInepubie cwitbl. Me3oHbl. OOMEHHBIN XapakTep sACPHBIX CHIL.

3. 3anmayva. [1mockas 3BykoBasi BojaHa uMmeeT nepuosa 7' = 3 mMc, ammutyay A = 0.2 MM U JUIMHY BOJIHBI
A=1.2 M. JI71s1 TOUeKk cpenbl, YAAJCHHBIX OT UCTOYHHKA KOJeOaHMi Ha pacCTOSHUE X = 2 M, HaWTH: 1)
cMmerenne &(x,7) B MoMeHT! = 7 Mc; 2) ckopocTh OE(x,1)/0t m yckopenue O°E(x,)/0f nns Toro xke
MOMeHTa BpeMmeHHu. HadanbHyto a3y KoneOaHHuid MPUHATH paBHOU HYIIIO.

3aBenywuuii kadenpoii Ycnaxues P.T.

MHHHCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMNSI POCCMPICIfOfI OEJIEPALINU
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMmerHn akagemuka M. JI. MumnmnoHmukoBa
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DK3AMEHAIIMOHHBIN BUIIET Ne 26
aucuumnianHa: «Pu3ukay

1. Buemawmii potorddext u ero 3akonsl. OnbiTel CToseToBa. ®OTOHBI. YpaBHEHHE DHUHIITCHHA IS
BHeITHEero Gorodddexra.
2. OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTHKH.

3. 3amava. CpegHeKBapaTUYHOE 3HAYEHHE UHYKIIMM MAaTHUTHOT'O I0JIS B 3JIEKTPOMAarHuTHOM
BoJiHE paBHO B=2.50 HTn. KakoBa HHTEHCUBHOCTh 3TON BOJHBI?

3asenyromuii kagenpon Ycnaxues P.T.

Kputepun oneHKkH 3HAHMI CTyJeHTa HA YK3aMeHe

OneHka «OTJIMYHO» BBICTABIIAETCS CTYICHTY, MIOKa3aBIIEMy BCECTOPOHHME, CUCTEMATU3MPOBaHHBIE,
rny0okue 3HaHMA y4yeOHOW NpOrpaMMbl IUCHUIUIMHBI U YMEHHE YBEPEHHO NPUMEHSTh UX Ha
IPAaKTUKE MPHU PELICHUM KOHKPETHBIX 3a]ad, CBOOOJAHOE M IMpaBWIbHOE OOOCHOBAHME MPHUHATHIX
pEeLICHUN.

OuneHka «X0pouio» - BEICTABISETCS CTyAEHTY, €CIU OH TBEPAO 3HAET MaTepHall, TPaMOTHO U
nmo cCymecCTBy wusjaracet €ro, ymMecT IMIMPUMCHATH IMOJNYYCHHBIC 3HAHUA Ha IIPAKTHUKE, HO
JIOIlyCKaeT B OTBETC WM B PEUICHUM 3aJa4 HEKOTOPBIE HETOYHOCTH, KOTOPBIE MOXKET
YCTPAHUTHL C NOMOIIBIO AOMOJHUTCIILHBIX BOIMIPOCOB IIPEIoaaBaTeIis.

OneHka «y/l0BJIeTBOPUTEIbHO» - BBICTABISIETCS CTYIEHTY, IOKa3aBLIEMYy (parMeHTapHBbIi,
Pa3pO3HEHHbIN XapakTep 3HAHH, HEJOCTATOYHO NpaBHIIbHBIE (HOPMYJIUPOBKH 0a30BBIX MOHATHH,
HapyILIEHUs JIOTMYECKOW IOCIEJOBATEIIBHOCTH B HM3JIOKEHUU IMIPOrPaMMHOIO MaTepHuaia, HO IpHU
3TOM OH BJIAJIe€T OCHOBHBIMU pa3/iellaMd y4eOHOW MpOrpaMMbl, HEOOXOIUMBIMH JUIS JabHEHUIIEro
00yYeHHUsS 1 MOKET PUMEHSTh MOJyUYeHHbIE 3HAHUSI 110 00pa3lly B CTaHAAPTHON CUTYyallUH.

OneHka «Hey/lAOBJIETBOPHUTEIbHO» - BBICTABISACTCS CTYJEHTY, KOTOpBIH He 3HaeT Ooiblreit
4acTH OCHOBHOTO COJepKaHHUsA ydeOHOH mnporpaMMbl AUCHUIUIMHBI, JOMYyCKaeT TIpyOble
OIIMOKH B (I)OpMy.HI/IpOBKaX OCHOBHBIX TIOHSTHI JAUCHUINIMHBI W HC YMECT HUCIOJIB30BATH
IIOJIy4YEHHbIC 3HAHUS IIPU PEIICHUN TUIOBBIX MPAKTHYECKUX 3a1ad.
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KommnuiekT 1abopaTtopHbix padoT

i HanmenoBanue 1ab. paboT

Ne paznena

1. II cemectp

1,2. | OGpaboTka pe3ynbTaToB (PU3NIECKOr0 IKCIIEPUMEHTA.

Ornpepenenne yCKOpeHus: CBOOOTHOTO MajieHus () ¢ IMOMOIIbIO
MaTEMATHUYCCKOI'O MasiTHHUKaA

OHpGIIeHCHI/IG MOMCHTA I/IHepI_[I/II/I C ITIOMOIIIBO MAasITHUKA
Makcsemnna

Onpenenenne k03 puiineHTa BHyTPEHHETO TPEHHS KHUIKOCTH IO
Metoay Ctokca

Omnpenenenne OTHOLIEHNS TEIUIOEMKOCTEHN BO3/lyXa IIpH
MIOCTOSIHHOM JIaBJIEHUH U 00beMe

3. 3. III cemectp

W3yueHne 31eKTpou3MepUTENIbHBIX TIPUOOPOB

Nzyuenune paboThI 3JIEKTPOHHOTO ocuiuiorpada

OHpGIIeHeHI/IG pa6OTLI BbIXO/la 3JICKTPOHOB M3 MCTaJlJIa

N3ydeHune 3neKTpuuecKux CBOMCTB CETHETOIETPUKOB

OHpGIICHCHI/Ie OTHOLICHUSA 3apdala 3JICKTPOHA K €ro Macce
MCTOJOM MAarH€TpoHa.

4. 4. IV cemectp

JIMH3BI U1 UX MOTPCITHOCTH

OrnpeziesieHne pacCTOSTHUSL MKy 1IeIsiMu B onbiTe FOHTA

HccnenoBanue 3akoHa Maintoca v IPOX0XKICHUS
HOJIIPU30BAHHOTO CBETa Yepe3 (a3oBYyIO IUIACTUHKY

Onpenenenue (GOKYCHBIX paCCTOSIHUN TOJTO0KHUTEIBHON 1
OTpHLIATENILHOM JIMH3 MeTo10M beccens

Kputepuu ouenku:



— 3a BBITIOJTHCHHUE OJTHOM Ta00OpaTOpHON pabOTHI CTYACHT IMoTydaeT 4 Oala.
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