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IMacnopT (poHAA OLIEHOYHBIX CPEICTB MO AMCHUIINHE «PUZUKA»

KonTposmmpyemblie pazaesnbl Jucuu-
IUIAHBI

Konx koHTpOIIMpY-
€MOW KOMIIETEH-
U1

HanmMmenoBanme o1ieHOYHOTO
CpeacTBa

Du3nUecKrue 0CHOBBI MEXaHUKH

OIIK-1
OIIK-1.1, OIIK-
1.2, OIIK-1.3.

CrocobeH pemarh 3a1a4u
npo(eCCHOHATIBHON AeATeNb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHUA TCOPCTUUCCKHUX )51
MMPAKTUYCCKUX OCHOB €CTC-
CTBCHHBIX H TCXHHUYCCKUX
HAayK, a TaKKe MareMmaruye-
CKOTO arrapara

MonexymsipHasi pu3UKa, 1 TEPMOTH-
HaMHKa

OIIK-1
OIIK-1.1, OIIK-
1.2, OIIK-1.3.

Cnocoben pemath 3a1a4u
npodeccuoHanbHON AeaTeNb-
HOCTH Ha OCHOBE HCIIOJB30-
BaHUA TCOPCTUUCCKHUX n
MPAKTUYCCKUX OCHOB €CTC-
CTBEHHBIX H TCXHHUYCCKUX
HayK, a TaKkKe MaTeMaThde-
CKOTO armapara

DIIEKTPOAMHAMHKA

OIK-1
OIIK-1.1, OTIK-
1.2, OTIK-1.3.

CnocobeH pemaTth  3ama4u
npodeccuoHanbHON AeaTeNb-
HOCTH Ha OCHOBE HCIIOJB30-
BaHUA TCOPCTUUCCKHUX n
MPAKTUYCCKUX OCHOB €CTC-
CTBCHHBIX H TCEXHUYCCKUX
HayK, a TaKKe MareMaTHhye-
CKOTO armapara

Konebdauns 1 BOIHBI

OIIK-1
OIIK-1.1, OIIK-
1.2, OIIK-1.3.

CnocobeH pemaTte  3amadu
poeCCUOHAIBHON JIeATEIhb-
HOCTH Ha OCHOBE HCIIOJIB30-
BaHUS  TEOPETHYECKUX U
NPaKTUYECKUX OCHOB ecTe-
CTBCHHBIX M TEXHUYECKUX
HayK, a TaKKe MareMaTHhye-
CKOTO armapara

Onruka (reomerpuyeckasi U BOJIHO-
Bas)

OIIK-1
OIIK-1.1, OIIK-
1.2, OIIK-1.3.

Cnocoben pemath 3aj1auu
npodeccuoHanbHON AeqaTeNb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHUA  TEOPETUYECKUX U
MPAKTHYECKUX OCHOB ecTe-
CTBEHHBIX U TEXHUYECKHX
HayK, a TaKkKe MareMaTh4e-
CKOTO amnmnapara

KBanrtoBas ¢usuka.

OIIK-1
OIIK-1.1, OIIK-
1.2, OIIK-1.3.

CrnocobeH pemath  3aJa4u
npodeccrnoHanbHON AeqaTemnb-
HOCTH Ha OCHOBE HCIOJb30-
BaHMS  TEOPETHUYECKUX U
MIPaKTUYECKUX OCHOB €CTe-
CTBCHHBIX U TEXHHYECKHUX
HayK, a Takke MaTeMaTh4e-
CKOTO amnmnapara

ONEMEHTHI (bI/IBI/IKI/I dTOMOB 1 MOJIC-

OIIK-1

CnocobeH pemarh 3aJa4u




KyJ OIIK-1.1, OIIK- | mpodeccuoHanbHOM nesTeNb-
1.2, OIIK-1.3. HOCTH Ha OCHOBE HCIIOJb30-
BaHUSA  TEOPETUYECKUX H
MPaKTUYECKUX OCHOB €cCTe-
CTBEHHBIX U TEXHUYECKHX
HayK, a TaKKe MareMaTh4e-
CKOTI'0 anmnapara
8 | DnemeHTHl GU3MKH AaTOMHOTO S7pa U OIIK-1 Cnocoben pemarth  3a1a4u
3JIEMEHTaPHBIX YaCTHUIL OIIK-1.1, OIIK- | mpodeccuoHanbHOM NesTeNb-
1.2, OIIK-1.3. HOCTU Ha OCHOBE HCIIOJb30-
BaHUS  TEOPETUYCCKUX H
MPaKTUYECKUX OCHOB €cTe-
CTBEHHBIX U TEXHHUYECCKHX
HayK, a TaKkKe MareMaTh4e-
CKOTr0 anmnapara
IlepeyeHb OLEHOYHBIX CPEJICTB.
Ne i/ | HammeHoBaHME OIIEHOYHOTO Kpartkas xapakrepuctuka IIpencraBienue OLEHOYHO-
CpeICTBa OIICHOYHOT'O CPEJICTBA ro cpesacTBa B hoHIe
1 3amaua [IpoGnemHoe 3amaHue, B KO- | 3agaHus AJI pEHICHUS
TOpoM oOyuarouiemycs npea- 3a1auu
JIarar0T OCMBICIIUTh peajb-
HyI0 MNpo¢decCHOHATBHO -
OPHUEHTHUPOBAHHYIO  CHTya-
U0, HEOOXOMUMYIO IS pe-
IICHUST JTAHHOU PO OIIeMbI
2 JlaGopaTopHoe 3aaHue Brimonnenue crynentom na- | KomruiekT maGopaTtopHbIX
OopaTopHOU pabOTHI MO pas3- pabot
Jenam
3 KonTtponbHas padoTa CpenctBo npoBepkrn yMeHUM | KOMIUIEKT KOHTPOJIBHBIX
NPUMEHSTh MOJTy4YeHHbIE 3aJJaHul 0 BapHaHTaM
3HaHMS Ui pelIeHHs 3ajad
OTIPEICIIEHHOTO THIIA [0 TEME
WIM pasfeny y4deOHOW muc-
IUTUTHHBIL.
4 Bomnpocsr mis pyoexxnoii at- | CpeAcTBO KOHTPOJISI  YCBOE- [Iepeuenb BOIIpocoB
TeCTalluu HUSL ydyeOHOro Marepuana.
[IpoaykT camMOCTOSTENbHOU
paboThl CTyIEHTa, IpeaCTaB-
Aol coboi KpaTtkoe u3-
JIO’)KEHUE B MICbMEHHOM BUJIE
TEOPETUYECKOTO MaTepuana
5 3aueTHO-9K3aMeHalMOHHbIe | CpelcTBO KOHTPOJSL YCBOE- KomriekT 3auetHo-

MaTcpHralibl

HHsI y4eOHOrO Marepuana Te-
MBI, pa3Jielia Ui pa3/iesioB
JMCLUIUIMHEL, B BUJE cobece-
JIOBaHUsl TperojiaBaTeNss |
oOyuaromierocs

OK3aMCHAIIlMOHHBIX OMJIETOB




KENC-3AJIAUN

2 cemecTp
3amanue 1

1. /IBe aBTOMAILIMHBI IBUXKYTCS 110 AOPOraM, Yroj MEXy KoTopbiMu, @ = 60°. CkopocTh aBTOMAILINH
01= 54 xM/4 1 v2= 72kM/4. C KaKoil CKOPOCTHIOV YAAISIOTCAMANINHBI OJTHA OT APYroii?

2. Opyaue, XECTKO 3aKpeIuIeHHOE Ha KENEe3HOJOPOXHOW miaTtgopme, MPOHU3BOIUT BBICTPEN
BJ0JIb MOJOTHA E€JEe3HOHM noporu mox yrioM o = 30° k auHUM ropu3oHTa. OnpeaenuTs CKo-
pocTh Up0TKaTa MiaT@opMbl, €CIU CHApSJA BBUIETAET CO CKOPOCTHIO ur = 480 m/c. Macca
1aTOpMBbI ¢ OPYIMEM H cHapsaamu Mz = 18T, Mmacca cHapsga My = 60 Kr.

3amaune 2

1. Ilap maccoit m1= 1 Kr ABUXKETCS CO CKOPOCThbIO 01= 4 M/C U CTAJKHUBAETCS C IIApOM Maccou
M2=2KT, IBMKYIIUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbl ckopocTrU; 1 U2II1apoB I10-
ciie yaapa? Y ap cuutaTth aOCOIOTHO YIIPYTUM, NPSIMBIM, LIEHTPAJIbHBIM.

2. OnpenenuTh KOJMYECTBO TETUIOTH Q, KOTOpOe HA0 COOOMMUTE Kuciopoay oobemom V = 50 i1 mpu
€ro U30XOPHOM HarpeBaHHM, YTOOBI JaBJI€HUE T'a3a MOBbICHIIOCH Ha Ap = 0,5 Mna.

3amanue 3

1.WneanpHbliii ra3 coBepmaet 1uki Kapao npu temneparypax terionpuemuuka 72 = 290 K u temuo-
otmarunka 71 = 400 K. Bo ckosbko pa3 yBenmnuutcs KOdIPQGUIIUECHT MOJIE3HOTO NCUCTBUS 1| IUKJIA,
€CJIM TeMIIepaTypa TeIooTaaTdYmuka Bo3pacrer 10 71 = 600 K?

2. Haiiti Maccy MBo/bI, BOIEANICH B CTEKISTHHYIO TpyOKy ¢ nuamerpom kanama d = 0,8 MM, omy-
IIEHHYIO B BOJAY Ha Mallyto I1yOuHy. CuuTaTh cMadMBaHUE TIOJIHBIM.

3amanue 4

1. Ilpu uzorepmMuyecKkoM pacuiupeHuu azora npu temmeparype 7 = 280 K o6bem ero yBenmuuuics B
nBa paza. Onpenenutsb: 1) COBEpIICHHYIO TIPU pacIupeHuu raza paborty 4; 2) uamenenue AU BHYT-
peHHel dHepruH; 3) KOJIMYeCTBO TeIIoTh Q, mosrydeHHoe razoM. Macca azota m = 0,2 kr.

2. UneanwHblii ra3 cosepinaet 1uki Kapro. Temneparypa 7iTeriooTaaTduka B yeThipe pasa (N = 4)
OoJbiIe TeMIleparypsl TemonpueMHuka. Kakyioo m0710 @ KOJIMYecTBa TEIUIOTHI, MOJYYEHHOTO 3a
OJIMH IIUKJI OT TeIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY?

3amanue 5

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

2. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK M JIEPXKHUT B PyKax CTEpKEHb BEPTHKAJIbHO MO OCH CKa-
MbHU. CKaMbsl C YEJIOBEKOM BpalllaeTcs ¢ YriIOBOH CKOPOCThIO w1 =4 paj/c. C kakoil yrioBoi ckopo-
CTBbIO 2 OyAET BpalllaThCsl CKaMbsl C YEIOBEKOM, €CJIM MOBEPHYTh CTEPXKEHb TaK, YTOObI OH 3aHsUI
TOPU30HTAJIBHOE MOJI0keHue? CyMMapHbIii MOMEHT HHEPIIMU Y€JI0BEKA U CKaMbH J=5«kr-
Mm% . Jlnuna crepxus £ = 1,8 M, Macca M = 6 kr. CUUTATh, YTO LIEHTP MACC CTEPKHS C YETOBEKOM
HaXOJIUTCS Ha OCH TIATGOPMBI.

3amauue 6



1. Kakas pabota A Oyner coBepiieHa CHJIaMH TPAaBUTAIMOHHOTO TOJIS TPU MaJACHUHN Ha 3eMJIIO Tena
maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 GeckoHeUHOCTH?

2. Touka y4acTByeT OJHOBPEMEHHO B JBYX B3aHMHO NEPIEHAMKYISPHBIX KOJICOAHUSAX, YpaBHEHUS
KOTOPHIX X = A1sinwit u Y = Azcoswat, riae Ar = 8 cm, A2 = 4 cm, w1 = w2 = 2¢. Hanucats ypas-
HEHHE TPAEKTOPUH U TOCTPOUTH ee. [loka3aTh HanpaBieHue IBUKCHUS TOUKH.

3 cecmecTp
3ananue 7

1. B ckpermieHHbIE TOJ MPSIMBIM YTIIOM OJTHOpOHbIe MarHuTHOE (H = 1 MA/M 1 anekrpuueckoe (£ =
50 kB/m) mons Bieren woH. [Ipu kakoi ckopocT V MoHA (TI0 MOIYIIO M HAINPABJICHHUIO) OH OyIeT
JBUTATHCS B CKPEIIEHHBIX MOJISX MPSIMOJIMHEHHO?

2. OnpenenuTh MarHUTHBIA TOTOK @, MPOHU3BIBAIONINI coleHOH I, ecian uymHa £ = 50 cM U mar-
HUTHBIA MOMeHT pm= 0,4 BO.

3aganue 8

1. Konp1io 13 MeaHOTO TIpOBOIa Maccoit M = 10 T moMenieHo B 0JHOPOIHOE MAarHUTHOE T0JIE

(B =0,5 Ta) Tak, 4T0 MIOCKOCTh KOJIbIA COCTABIISACT yroi f = 60° ¢ TMHUSMH MarHUTHOW WHTYKITHH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMIET MO KOJIBITY, €CIIH CHATH MarHUTHOE TIOJIE.

2. VcTovHMK TOKA 3aMKHYIIM Ha KaTymky conpoTtuBieHrneM R =20 Om. Uepes Bpems t = 0,1 ¢ Toka
| B xarymike nocturna 0,95 mpenensHOTO 3HaUeHUs. ONpenenuTh HHIYKTUBHOCTh L KaTymikw.

3amanue 9

1. DNeKTpOH NBWKETCS BAOJL CHUJIOBOM JIMHUM OJHOPOIHOTO JJIEKTPUUYECKOTO Mojisi. B HexoTopoit
TOYKE TIOJISI C OTEHIHAIOM @1 = /() B 3JIEKTpOH MMeN CKOpocTh Vi = 6 Mwm/c. Onpenenurh MmoTeH-
U (@2 TOYKH TOJISI, TOUIA 10 KOTOPOU 3JIEKTPOH MOTEPSIET MOJOBUHY CBOEH CKOPOCTH.

2. ITnockuit KOHJEHCATOP C TUIOMIABI0 TAacTUH S = 200 em? KaKiast 3apsiKeHa J10 pa3HOCTH MOTEH-
manoB U = 2 kB. Paccrosiare mexay mactuaaMu d = 2 cu. JIusnekTpuk — crekino. OnpeaeanTh
sHepruro W roJist KoHASHCaTopa U TIIOTHOCTh DHEPTUU () TIOJISL.

Samanue 10

1.9]IC 6arapeu ¢= 12 B. Ilpu cune toxka | = 4 A KII]] 6arapeu n = 0,6. Onpeaenutb BHyTpeHHEE
conpoTuBiieHue R; 6atapen.

2. Cuyia ToKa B IIENTH U3MEHSETCS CO BpeMeHeM 110 3akoHy | = loe™. OnpenennuTh KOJIMYECTBO TEIIO-
ThbI, KOTOPOE BBIACIUTCS B MPOBOAHUKE compoTusieHueM R = 20 Owm 3a Bpems, B Te4yeHHE KOTOPOTO
TOK YMEHbIIUTCA B € pa3. Kospdunuent a npunsts papueiM 2 - 102¢,

3amanue 11

1. Tlo ABYM CKpEIICHHBIM 101 IIPSIMBIM YTJIOM OSCKOHEYHO JIMHHBIM IPOBOAOM TekyT Toku | u 21 (I
=100 A). Onpeaenuth MarHUTHYIO HHAYKIKIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

2. KBazpatHas mpoBOJIOYHAsi paMKa pacIoyio’keHa B OJHOM MJIOCKOCTH € JUIMHHBIM MPSIMBIM IIPOBO-
JIOM TakK, YTO JIB€ €€ CTOPOHBI apajuieNnbHbl IpoBoAy. [1o paMke ¥ mpoBoAy TEKYT OAMHAKOBBIE TOKH
| =200 A. Ompenenuts cuny F, neiicTByromyro Ha paMKy, eciu Onnkaiiias K MpoBOAY CTOpPOHA
paMKH HaXOJUTCS OT HETO Ha PACCTOSIHUM, PAaBHOM €€ JJIMHE.

Samanue 12



1. Crepxenp anuHoi € = 20 cM 3apshk€H paBHOMEPHO DPACIPEAEICHHBIM 3apsAOM C JIMHEHHOU
mwiotHOCTHIO T = 0,2 MKK1/M. CTepikeHs Bparmaercs ¢ yactotoit N = 10 ¢ oTHOCHTENBHO OCH, TIEp-
MEHIUKYIISIPHOM CTEPXKHIO M MPOXOJsIeid yepe3 ero koHel. OnpeneianuTh MarHUTHBIA MOMEHT Pm,
00yCIIOBIICHHBIH BpaIlIECHUEM CTEPKHSI.

2. MarauTHbI# MOMEHT Pm TOHKOTO IIPOBOJSIIEr0 KOMBHA Pm = 5 A - M%. OmpenenuTh MarHUTHYIO
UHAYKLKIO B B Touke A, Haxozs1elcs Ha OCH KOJIbLa U YAAJIEHHOW OT TOYEK KOJIbLla HAa PACCTOSHUE
r =20 cwm (puc. 7).

3aganue 13

1. Tlo Tpem mapaisieabHbIM HPSMBIM TPOBOJAM, HAXOSIIIUMCS Ha oJuHAaKoBOM pacctosiHuu d = 20
CM JIpyT OT Jpyra, TeKyT oauHakosble TokH | =400 A. B 1Byx npoBojax HanpaBieHHUs TOKOB COBIIa-
JaroT. BBIUMCIUTB U1 KaXKI0TO M3 MPOBOJOB OTHOILIEHHWE CUJIbI, JIEHCTBYIOLIEH Ha HEr0, K €ro
JUIMHE.

2. Jluck pagnycoMm R = 8 cM HeceT paBHOMEPHO pacIpe/ieieHHbIN 10 oBepxHOCTH 3apsn (o = 100
uKn/m?). OnpenenuTs MarHUTHBI MOMEHT Pm, OOYCIOBIEHHBIH BpalieHHeM AMCKA, OTHOCHUTENBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero LEHTP U MEPHECHAUKYIIPHON IUIOCKOCTH JIMCKAa. YTJOBas CKOPOCTH
BpareHus aqucka o = 60 pang/c. 5.

4 cemecTp
3ananue 14

1. CpenHsst SHepreTHUecKas CBETUMOCTH R mosepxHocTH 3emiu pasHa 0,54 Jx/(cm? mun). Kakosa
JOJDKHA OBITH TeMmriepaTypa 1’ MOBEPXHOCTH 3€MIIH, €CJIM YCIOBHO CUMTATh, YTO OHA M3ITydaeT Kak
cepoe Telo ¢ kodhurueHToM depHoThl ar=0,257?

2. Ha UMHKOBYIO IUIaCTUHY HalpaBlieH MOHOXpOMaTHUYeCKUi My4ok cBeTra. DOTOTOK mpekpaliaercs
pu 3aj7iepkuBaronieil pasHoctu noteHnuanoB U = 1,5 B. Onpenenuts 1uHYy BOJTHBI A CBETA, Maja-
IOIIEro Ha IJIACTHHY.

3aganue 15

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

2. IIpu kakoii ckopoctu B (B JOJSX CKOPOCTU CBETA) PENIATUBUCTCKAsE Macca Jito00il YaCTHIIbI Bellle-
cTBa B N = 3 paza 60JbIlIe MacChl TOKOS?

3amanue 16

1. Temnepatypa abcontotHo yepHoro Tena T =2 kK. Onpenenuts JUIMHY BOJTHBI Am, HA KOTOPYIO
MPUXOJUTCS MAKCUMYM SHEPTHH U3TYYCHUS], U CIEKTPAIbHYIO IUIOTHOCTh SHEPIeTUYECKON CBETH-
MOCTH (M371y4aTeIbHOCTH)(I7,T)max ISl 3TOW JUTMHBI BOJIHBL.

2. ®otoH ¢ sHeprueil € = 10 3B manaeT Ha cepeOpAHYIO MIAaCTUHY U BhI3bIBaeT Gotorddekt. Omnpe-
JETTUTh UMITYJIBC [, TIOJYYCHHBIN IJIACTUHOM, €CJIM MPHHATH, YTO HAIPABJICHUS JBMKEHHS (OTOHA U
(bOTO3IEKTPOHA JIeKAT HA OJJHOU MPSIMOU, MEPICHAUKYIIIPHON TTOBEPXHOCTH ILIACTHH.

3amanue 17

1. Bo ckosibko pa3 u3MeHuTCs nepuoj 7 BpallleHue 3JeKTPOHA B aTOME BOAOPO/Ia, €CIIU P Iepexo-

Jie B HEBO30YKJEHHOE COCTOSHHE aTOM M3JIy4uJ1 ()OTOH ¢ JJTUHOM BOJHBI A = 97,5 Hm?

2. [Tpu Kakux 3HAYEHUSAX KUHETUYECKON sHepruu 7 3JeKTpoHa omulKa B onpeieJIeHUH 1e0poieBCKo
JUTMHBI BOJIHBI ATIO HEPEIATUBUCTCKOM dopmyne He nmpesbimaer 10%?



3aganue 18

1. Anpda-yacTuna HaxXoOIUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPAMOYTOJbHOM
MOTEHIUAIbHOM sIIuKe. Vcrnoap3ysl COOTHOLIEHUE HEONPEAEICHHOCTEM, OLIEHUTh WHUPUHY
{ AmuKa, €Ciau U3BECTHO, YTO MUHUMAJIbHAS SHEPTHUSA o-4aCTHIBI Emin = 8 MaB.

2. Cpennee BpeMs ku3HH At aToMa B BO30YKIEHHOM COCTOSHMH cocTaBiseT okono 1078 c. Ipu
Iepexoie aroMa B HOPMAalbHOE  COCTOSHME  MCIycKaercs  (OTOH, cpeaHss  JuIMHA
BOJIHBI <A> KoToporo paBHa 400 M. OIEHUTh OTHOCHUTCIbHYIO HIMPUHY AMAM3ITydaeMoil Criek-
TpaJbHOW JIMHUH, €CJIM HE IPOUCXOIUT YIIUPEHUS JIMHUU 32 CUET APYTUX MPOLIECCOB.

3amanue 19

1. DnekTpoH HaxoAUTCS B OECKOHEUYHO TNIyOOKOM, OJHOMEPHOM, MPSIMOYIOJbHOM MOTEHIHAIb-
HOM simuKe mupuHor €. B xakux Toukax B mHTepBaie 0<X<{ MIOTHOCTU BEPOSTHOCTH HAXOXKJE-
HUS DJIEKTPOHA HA BTOPOM M TPETHEM YHEPTreTHUYECKHX YPOBHSIX OJWHAKOBHI? BBIUYMCINUTH TIIOT-
HOCTh BEPOSTHOCTH JJIsSI ITUX TOUEK. Pemenue noscHuTh rpaukoM.

2. Onpenenuth yncio Nsajgep, pacmagaronuxcs B TeUeHHe BpeMenu: 1)t1 = 1 MuH;

Kpurepun onenku:

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



KommuiekT 3apanmii I KOHTPOJIbLHON padoThI

2 ceMecTp
KonTtponesHas padota Nel.
Bapuanr 0.

110. Touka ABHKETCS MO OKPYKHOCTH pagumycoM R = 30 cM ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHHUEM &.
OnpenenuTh TaHr€HLIUMAIbHOE YCKOPEHUE o TOUKH, €CJIM U3BECTHO, 4YTO 3a BpeMsat = 4 ¢ oHa coBep-
M1 TpH 060POTA U B KOHIIE TPETHETo 000pOTa ee HOpMallbHOE yCKOpeHHne  on= 2,7 M/c?.

120. Jlonka mmHOM £= 3 M 1 Maccoit M= 120 Kr CTOUT Ha CIIOKOWHOU Bosie. Ha HOoCcy 1 KopMme Haxo-
asTes aa peidaka maccamu M= 60 xr u M= 90 kr. Ha cKOJIBKO CABUHETCS JIOIKA OTHOCHTEIBHO BO-
JIbI, €CTTU PHIOAKK MMOMEHSIOTCSI MecTaMu?

130. Hlap maccoit M= 2 Kr CTAJIKUBAETCS C MOKOSIIUMCS IApOM OOJIBIIEH MAacChl M IIPH 3TOM TEpsi-
eT 40% xuHeTnyecko sHepruu. Onpeaenuts Maccy My OOJbIIEro mapa. Yaap cuutath aOCOJIOTHO
YOPYTUM, TIPSMBIM, [IEHTPATbHBIM.

140. Kaxkas pabota A momkHa OBITH COBEpILIEHA MPH TTOAHATHH C 3€MJIM MaTePHAJIOB JUIS TIOCTPOUKA
WITHHIPUIECKOi TpyOsl BeicoTON h= 40 M, HapyxHbIM auamerpoM D = 3,0 M ¥ BHYTpEHHUM JHa-
Metpom 0= 2,0 m? [T10THOCTS MaTepHana p HPUHATH paBHOH 2,8 - 103 kr/me,

150. K xoHIIaM JIeTKOH ¥ HEpaCTSHKUMOW HUTH, IEPEKUHYTON depe3 OJIOK, TOBEIICHBI TPYy3bl Mac-
camu M= 0,2 xr u M2 = 0,3 xr. Bo CKOJIBKO pa3 OTIUYAIOTCS CUJIBI, ACHCTBYIOIINE HA HUTH MO 00€
CTOpOHBI OT OJ10Ka, eciu Macca 6gokam = 0,4 Kr, a ero ochb ABMIKETCS BEPTUKAILHO BBEPX C yCKOpe-
HIeM o= 2 M/c? ? CHaMM TPEHHS 1 POCKAIb3BIBAHHS HUTH 1O OJTOKY IPEeHEOpedb.

160. OmHOpOAHEIH cTepkeHb JmuHOU £ = 1,0 M u Maccoid M = 0,7 KT MMOABEIICH Ha TOPU30HTAILHON
OCH, TIPOXO/ISAIIEH Yepe3 BEPXHUIM KOHEIl CTeP)KHS. B TOUKy, OTCTOSIIIYIO OT ocH Ha % £, abCOIIOTHO
YIOPYro ynapsieT myjist Maccod M = 5 Kr, JeTsias NepueHauKyIsIpHO CTepXKHI0 U ero ocu. [locne
yJlapa cTepKeHb OTKIOHMIICA Ha yro o = 60°. OnpeenuTs CKopocTh MyIIH.

170. Bo ckoJbKO pa3 cpeaHsisi TUIOTHOCTh 3€MHOTO BEIECTBA OTJIMYACTCS OT CPeaHEH IIOTHOCTH
nyaHoro? [IpunsTh, uTo paguyc Rs 3eminu B 6 pa3 MeHbIIIe Beca Tejla Ha 3emiie.

KontposbHaast pabota No2.
Bapuant 0.

210. OnpenenuTh KOJUYECTBO BemecTBa v ¥ unciio N MoJiekys a3ota Maccoit m= 0,2 Kr.

220. Onpenenuth IIOTHOCTh p BOJSHOTO Iapa, HaxoAsuerocs noja aasnenuemp =2,5 klla u umero-
mero Temneparypy 7' =250 K.

230. Onpenenuth CpeIHIO KHHETUYECKYIO 3Hepruio <Eny mocrymarenbHoro nsuxeHus u <Eg» Bpa-
IIaTEeIFHOTO JBIKEHHUS MOJIEKYINbI a30Ta npu temneparype 7 = 1 kB. Onpenenuts Takke MOJHYIO
KMHETUYECKYIO SHEPruio Ex MOJIeKybl IpH TeX K€ yCIOBUSX.

240. OgHOATOMHBIH Ta3 MPU HOPMAJIBHBIX YCIOBUSAX 3aHUMaeT 00beM V = 5i1. Beruucnute Ternioem-
kocTh Cy 3TOr0 raza mpu MNoCTOSIHHOM 00beMe.

250. B chepuueckoit konbe BMecTUMOCThIO V = 371, coaeprKaliei a3oT, Co37aH BaKyyM C JaBJICHHEM
p= 80 mklla. Temneparypa raza 7 =250 K. MoxxHO 11 cuuTaTh BaKyyM B KOJO€ BHICOKHM?

260. Ompenenuts paboTy A, KOTOPYIO COBEPILUT a30T, €CIU €My IPHU IMOCTOSHHOM JIaBJIEHUU COO00-
U Th KonudectBo Temnothl Q = 21 xJ[k. Haiitu Takxke usmenenne AU BHyTpeHHEH sHepruu rasa.
270. B uuxne Kapno ras nomyuuns ot terootnatauka termory Q = 500 [Ix u coeprmn padory A =
100 Ix. Temnepatypa temnootaatuuka T1 =400 K. Onpenenuts Temneparypy T2 TEIIONpHEMHHUKA.
280. /IBe kammu pTyTy paauycom I = 1,2 MM Kaxaas CIMIUCh B OJHY OOJbIIYIO Karuio. OnpenenuThb
sHepruto E, kotopas BELAETUTCS MpH 3TOM CIUIHUU. CUUTATh MPOLIECC H30TEPMUUYECKHIM.
KonTtponsHas padota Nel.

Bapwuanr 1.



101. Teno OporieHO BEPTUKAIBHO BBEPX C HAYAIBHOM CKOPOCTHIO Vo = 4 M/c. Korga oHo mocturio
BEPXHEN TOYKHU ITOJIETA U3 TOTO K€ HAYAIBHOTO IIYHKTA, C TOM K€ HAYAJIbHOW CKOPOCTBIO Do BEPTH-
KaJbHO BBEpX OpolIeHO BTOpoe Teno. Ha kakoMm paccTossHUU h OT HayallbHOTO IyHKTa BCTPETSTCS
tena? ConpoTUBIIEHUE BO3/lyXa HE YUUTHIBATh.

111. IIpu ropu30HTAIBLHOM MOJIETE CO CKOPOCThIO v = 250 M/c cHaps Maccoid M = § Kr pa3zopBaics
Ha J1Be yacTh. boybmias yacte Maccoil My = 6 Kr moiydmia ckopocts Ur = 400 m/c B HanpaBiIeHUN
nosieta cHapsaa. OnpeaenuTs MOyib U HallpaBJI€HUE CKOPOCTH Uz MEHbILIEH YacTU CHapsIa.

121. B nepeBsiHHBIN 1map Maccoil My = § Kr, MOJIBEIIEHHBIA Ha HUTH JIUHOHK £ = 1.8 M, momazgaer ro-
PU30HTAJIBHO JieTsAIas myns maccoid Mz =4 r. C kakoil CKOPOCTbIO JIeTeNa MyJIsl, €CJIU HUTh C IIapoM
¥ 3acTpsABIIEl B HEM IIyleil OTKIOHMIACh OT BEPTHKAIN Ha yroi a = 3 ? Pasmepom mapa mpese-
Opeub. Yap myiny CYATATh MPSMBIM, [IEHTPAITBHBIM.

131. Onpenenutp paboOTy PacTSHKEHHS IBYX COSAMHEHHBIX ITOCIIEI0BATEILHO MPYKHH KECTKOCTIMHU
k=400 H/m u k=250 H/m, eciiu niepBasi Ipy>kKuHa IpH 3TOM pacTsHyjiack Ha AL =2 cM.

141. Ilapuk maccoit m = 60 r, MpUBA3aHHBIM K KOHIY HUTH JUIMHOH {1 = 1,2 M, BpalaeTcs ¢ 4acto-
Toli N1= 2 ¢}, onmpasick Ha rOPU30HTAIBHYIO MIIOCKOCTh. HUTH yKOpaumBaeTcs, MpHOIMkKas MapuK K
ocu 10 paccrosinus £2 = 0,6 m. C kako¥ yacToToi N2 OyAeT mpu 3TOM Bpamatbes mapuk? Kakyro pa-
60Ty A coBeplIaeT BHELIHSAS CHIIa, yKOopaunBas HUTH? TpeHueMm mapuka o IiocKOCTh MpeHeOpeyb.
151. Ha ckambe JKyKOBCKOTO CHIUT YEIOBEK U JAEPKUT Ha BBITSHYTBHIX pyKax TMpU Maccol M =5
Kr Kaxnaas. PaccrosiHue oT ka0 rupu 10 ocu ckambi £ = 70 cM. CkaMbsi BpalaeTcsi ¢ 4acToTOu Ny
=1 ¢!, Kak u3MeHHTCS 4acTOTa BpaIlleHUs CKaMbH M Kakylo paboTy A mpou3Be/ieT 4eIoBeK, €Il OH
COXMET PYKH TaK, YTO PACCTOSIHUE OT KAXKJIOW TMpu 10 Oocu yMmMeHbHTCS 10 €2 =20 cm? MomeHT
MHEPIINHN YeTOBEKa M CKaMbH (BMECTE) OTHOCHTEIBHO OCH J= 2,5 KT - M2,

161. Omnpenenuts HanpsbKeHHOCTh G TpaBUTAIIMOHHOTO MOJs Ha BhicoTe h= 1000 kM HaJx MOBEPXHO-
cTbto 3eMiu. CuuTaTh U3BECTHBIMHM YCKOpPEHHE J CBOOOIHOIO MAaJeHMs Y MOBEPXHOCTH 3EMIIU U €€
paauyc R.

171. Ha crepxue nnuHON ¢ = 30 cM yKpeImieHbl JIBa OJIMHAKOBBIX I'py3HKa: OJUH — B CEpeIuHE
CTEpIKHS, JPYroi — Ha OJIHOM U3 €ro KOHIOB. CTepakKeHb ¢ Ipy3aMu KOJIeOJIeTCsl OKOJIO TOPU30HTANb-
HoM ocu. [Ipoxomsieii yepe3 cBOOOAHBIN KOHEI cTepkHSA. ONpenenuTh MpUBEACHHYIO UTMHY L n
nepuoj T MPOCThIX TAPMOHMUYECKUX KOJE€OaHMM AaHHOTO (U3NYECKOTO0 MasTHUKA. Maccoll cTepxHs
peHeopeyb.

Kontposbraas padoTa No2.
Bapuanrt 1.

201. OnpenenuTh KOJUYECTBO BemiecTBa v unciio N Mosekyn kuciopoaa maccoit m= 0,5 kr.

211. B munmuaap mymmHOM € = 1,6 M, 3aII0JIHEHHBIH BO3IYXOM MPH HOPMaJIbHOM aTMOC(HEPHOM JIaBJie-
HUM Po, HAYAIM MEIEHHO BJBUraTh MOPIHIEHD ILIOMAAb0 ocHOBaHUS S = 200 cm?. OnpeenuTs CHTy
F, nelicTByIoI1yI0 Ha OPIIEHbB, €CIH €r0 OCTAHOBUTH Ha pacctossHuu 1 = 10 cM OT AHA UUIHHIpA.
221. Onpenenuth BHYTPEHHIOW 3Hepruio U BoJoposa, a TakKe CPEeIHIOI KMHETUYECKYIO SHEPTHUI0
(&) MOJIEKYJIBI 3TOTO Ta3a npu Temnepatype T = 300 K, ecnu koaruecTBO BEIIECTBA v 3TOTO raza pas-
HO 0,5 MOJIb.

231. OnpenenuTh MOJIAPHYIO Maccy M IBYXaTOMHOTO ra3a M ero yAelbHbIe TeIJIOEMKOCTH, €CIH 13-
BECTHO, YTO PA3HOCTH Cp - Cy YACNbHBIX TEIIOEMKOCTEH 3Toro raza pasHa 260 Ix/ (xr - K).

241. Haiitu cpenHee 4ucio (Z) CTOJKHOBEHUH 3a Bpemsi t = 1 ¢ u yinHy cBoOo1HOTO podera «£) Mo-
JIEKYJBI TeNHs, €I ra3 HaxoAuTces noA nasienueM p= 2 klla npu remnepatype T =200 K.

251. OmpenenuTh KOJIMYECTBO TEIUIOTHI Q, KOTOpOoe Halo cOOOMmHUTh Kucaopoay oosemom V = 50 n
MIPH €T0 U30XOPHOM HarpeBaHuU, YTOOBI TaBJIeHHE ra3a MoBbICHIOCH Ha Ap = 0,5 Mma.
261.MneanbHblii ra3 coepiaeT uuki KapHo npu temneparypax temionpueMuuka 72 =290 K u ren-
nootaaruuka 71 = 400 K. Bo ckoibpko pa3 yBenudurcs Ko3(QPHUIMEHT MOJIe3HOTo ASHCTBUA 1) IIUKJIA,
€CJIM TEMIIEpATypa TeILNIOOTAaTUYnKa Bo3pacTeT 10 11 = 600 K?

271. Haiitu maccy MBOABI, BOLICIUICH B CTEKISHHYIO TpYOKy ¢ amamerpoMm kaHama d = 0,8 mm,
OTYIIEHHYIO B BOJAY Ha Mamyto rryouny. C4uTaTh CMaYMBAHHE MTOJTHBIM



KonTtponesnast padota Nel.
Bapuanrt 2.

102. MatepuanpHas TOYKa JABIKETCS TPAMOIMHEHHO C YCKOpPEHHeM a = 5 M/c?. OmpenenuTts, Ha
CKOJIBKO ITyTh, IPOMACHHBIA TOUKOH B N — 0 CEKyHIYy, OyJeT O0ble MyTH, IPOIIEHHOTO B IIPEIbl-
naymyro cekyHay. [punsare vo = 0.

112. C tenexku, CBOOOTHO ABMKYIIHICS IO TOPH3OHTAIHLHOMY IYTH CO CKOPOCTHIO v1= 3 M/C, B
CTOPOHY, IIPOTHUBOIIOJIOKHYIO JBUKEHHUIO TEJIEKKH, NPBIFaeT YEJIOBEK, IIOCIE YET0 CKOPOCTh TENEK-
KM U3MEHWJIACh M cTaya paBHOM U1 = 4 m/c. OnpeaenuTs rOPU30HTAIBHYIO COCTABIISIONIYIO CKOPOCTH
U2x YeToBeKa MPHU MPBDKKE OTHOCHUTENIBHO TENeKKU. Macca Tenexkku My = 210 kr, Macca yejgoBeka
my= 70 Kr.

122. Tlo HeGoMBIIOMY KYCKY MATKOTO KeJie3a, JIexaneMy Ha HakoBasibHe Maccoir My = 300 kr, yna-
psieT MoJoT Maccoit Mz = 8 kr. Onpenenuts KIIJI # ynapa, ecnu ynap nHeynpyruil. [lonesHoit cuurats
SHEPrulo, 3aTPaueHHYIO Ha AeopMaliio Kycka Kejesa.

132. U3 mraxtel tayounoit h = 600 M oqHuMaroT Kieth Maccoid M1 = 3,0 T Ha KaHaTe, KaXK bl METp
KoToporo umeer maccy m= 1,5 kr. Kakas pabora 4 coBepiiaercs npu NOJHATUU KJIETH Ha MOBEPX-
HocTh 3emutn? KakoB Ko3(ppHUIIMEHT 10JIE3HOTO AEUCTBHS # TIOIHEMHOTO YCTPOMCTBA?

142. Tlo kacaTenbHOW K IIKMBY MaxOBHKa B BUJE TUCKa quaMmeTpoM D = 75 cm u maccoit m= 40 xr
npuioxena cuia F = 1 kH. Onpeaenuts yriioBoe yCKOpEHHE € U 4acTOTYy BpAIleHHs] N MaXOBHKa ye-
pe3 Bpems t= 10 ¢ nociie Havana IeHCTBUS CUJIBL, €CIIN paauyc INuKkuBa paBeH 12 cM. Cuioi TpeHust
npeHeOpeyb.

152. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK M JIEPKUT B PyKaX CTEPKEHb BEPTHKAIBLHO TI0 OCH CKa-
MbH. CKaMbsl C YEJIOBEKOM BPAIAETCS C YIIIOBOM CKOPOCThIO w1 = 4 paa/c. C Kako#l yrioBo# CKOpo-
CThIO 2 OyAET BpallaThCs CKaMbsl C YEJIOBEKOM, €CJIM MOBEPHYTh CTEP)KEHb TaK, YTOOBI OH 3aHSI
TOPU30HTAIBHOE MoJI0keHne? CyMMapHbIi MOMEHT MHEPIIUHU YEJIOBEKA U CKaMbH J=5kr-
m? . JimiHa crepxkHsa £ = 1,8 M, Mmacca M = 6 kr. CUuTaTh, 9TO IEHTP MACC CTEPIKHS C UETOBEKOM
HAXOJUTCS Ha OCH MIATQOPMBIL.

162. Kakas paborta 4 OymeT coBepilieHa CHJIaMH TPaBUTAIIMOHHOTO TOJIS TIPH MAJCHUU Ha 3eMITIO Te-
na maccoit m= 2 kr: 1) ¢ Beicotsr h = 1000 xM; 2) 13 OeCKOHEYHOCTH?

172. Touka y4acTByeT OJTHOBPEMEHHO B JIBYX B3aMMHO MEPICHINKYISPHBIX KOJCOAHUIX, YPABHECHUS
KOTOPBIX X = Aisinwit u Y = Azcoswat, tae A1 =8 cm, A2 =4 cm, 1= w2 = 2¢. Hammucats ypasB-
HEHUE TPAeKTOPUHU U MOCTPOouTh ee. [lokazaTe HampaBiIeHHE IBUKEHUS TOUKH.

KontpospHas paboTa No2.
Bapuanrt 2.

202. CxoibKO aTOMOB COACPKUTCA B pTyTH: 1) KomnuecTBOM BemiecTBa v= 0,2 MOJIb; 2) Maccoi M =
Ir?

212. B Gammone Haxomutcs ra3 npu Temneparype 71 = 400 K. Jlo xakoit temmeparypbl 72 Hamo
HarpeTh ras, YToObl €ro JAaBJIeHHE YBEIHUMIoch B 1,5 paza?

222. Onpenenuts CyMMapHYI0 KHHETHUECKYIO SHEPTHI0 E, MOCTYMaTeIbHOTO JBUKEHHS BCEX MOJIe-
KYJI ra3a, HaXoAAIIerocs B cocyne BMecTuMocThio V = 3 11 ox gasnenueM p = 540 xl]a.

232. Haiitu yaenbHbIe CpH Cy, @ Takke MoJisipHble Cp, 1 CyTEIII0EMKOCTH YTIIEKUCIIOTO rasa.

242. OnpenenuTs CPEIHIOW UIMHY CBOOOIHOTO Mpobera «£» MOJEKYJbl a30Ta B COCYAE BMECTHMO-
cteio V=5 1. Maccarazam=0,5r.

252. Tlpu u30TepMUYECKOM paclIMpeHun a3oTa npu Temmneparype 7' = 280 K o0bem ero ysenuuuics
B JBa pasza. OmpenenuTh: 1) coBeplIEHHYIO NMPHU pacIIUpEeHuu raza paboty A; 2) umenenue AU
BHYTpEHHEH 3Hepruu; 3) KoaudyecTBo TernoTsl Q, mosydeHHoe razoM. Macca azora m = 0,2 kr.

262. UneanpHblit ra3 coBepuiaet uukia KapHo. Temneparypa 7iTerooTnaTyuka B 4eTsipe pasza (N =
4) Gosble TemMIreparypsl TeraonprueMHuka. Kakyro 10710 @ KOIM4YecTBa TEIJIOTHI, MOJIy4YEeHHOTO 3a
OJIMH LIUKJI OT TEIUIOOTAATYMKA, T'a3 OTJIACT TEIIONPHUEMHUKY?

272. Kakyro paboTy 4 Hag0 COBEpIIUTH NMPH BBIIYBAHUU MBIIBHOTO ITy3bIPsl, YTOOBI YBETUYUTh €TO
o6wbeM ot V1 =8 cM® 10 Vo= 16 cm>? Cuntats nporecc H30TepMHYECKUM.

10



KonTponbsnas padota Ne 1.
Bapuanr 3.

103. /IBe aBTOMAIIMHBI ABHXKYTCS IO JIOPOTaM, YroJl MeXay KoTopbiMH, a = 60°. CKOpocTh aBTOMa-
UH 01= 54 kM/9 1 0= 72KkM/4. C KaKOH CKOPOCTHIOV YIAISIOTCSIMAIIMHBI OJTHA OT IPYroii?

113. Opynue, KECTKO 3aKpeIIeHHOE Ha KEJIEe3HOJOPOKHOU miaTdopme, TPOU3BOJUT BHICTPEN
BJIOJIb MOJOTHA €JE3HON Joporu moj yrioM a = 30° k nuHuM ropuszoHTa. OnpeneauTh CKo-
pocTh Uz0TKaTa miaaTGOpMBbI, €CIM CHapsJ BBUIETAET CO CKOPOCTBHIO ur = 480 m/c. Macca
1aTOpMBbI C OPYIMEM H CHapsaamMu Mz = 18T, Mmacca cHapsga My = 60 Kr.

123. [lap maccoit Mi= 1 Kr OBUKETCS CO CKOPOCTBIO 01= 4 M/C U CTAJIKUBACTCS C IIAPOM MAaCCOU
M2=2KT, IBIKYIIUMCS HABCTPEUY €My CO CKOpPOCThIO 02 = 3 M/c. KakoBbl ckopocTrU: 1 U211apoB I10-
ciie yaapa? Y ap cuutaTth aOCOIIOTHO YIIPYTUM, NPSIMBIM, LIEHTPAJIbHBIM.

133. Ipyxkuna xectkocthio k= 500 H/m cxata cuori F = 100 H. Onpenenuts paboTy ABHEUIHEH
CHUJIBI, IOTIOJTHUTEIHHO CKUMAIOIIEH MPpy)uHY erle Ha Al = 2 cwm.

143. Ha o06ox maxoBuka amamerpoM D= 60cMm HamoTaH MIHYp, K KOHILy KOTOPOTO TPHBS3aH I'Py3
Maccoi M= 2kr. OnpenenuT MOMEHT MHEPLIMUA JMaxoBUKa, OH, BpaIllasCh PAaBHOYCKOPEHHO MO/
NeMCTBUEM CHUIIBI TSHKECTH TPy3a, 3a Bpemsi t = 3¢ mproOpen yrioByr CKOpoCcTh @ =9 paz/c.

153. Ilnardpopma B Buze aucka quamerpomMD= 3 M 1 Maccoit M= 180 kr MOXeT BpamaTbCcsi BOKPYT
BepTHKaIbHOU ocu. C Kako# yrioBOW CKOPOCThIO @1 OyneT Bpamarbes 3Ta miaTdopma, eciu 1o
ee Kparo MoiiieT yenoBek Maccoiimz= 70 Kr co ckopocThion= 1,8 M/C OTHOCUTEIHHO IIIATPOPMBI?
163. U3 OeCKOHEYHOCTH Ha IMOBEPXHOCTH 3EMJIH MajaeT MeTeopuT Maccoir m = 30 kr. Omnpene-
JIUTH paboTy A, KOTOpasi pH 3TOM OYJEeT COBepIleHa CHIIaMH I'PaBUTALMOHHOTO TO0JI 3eMJIH.
Yckoperne cBOOOTHOTO TaleHHsI ( Y TOBEPXHOCTH 3eMITH U €€ pafnyc RcunuTaTh W3BECTHBIMH.

Kontponsnas paborta Ne 2.
Bapuant 3.

203. Bozxa npu Temnepartype t = 4° C 3arnMaer o6seM V = 1 cm®. OnpeiennTh KOMHYECTBO BEIIECTBA
v 1 uncao N MoJieKyl BOJbI.

213. bamnon BMectumocTthio V = 20 11 3anmosHeH azotoMm mipu temmneparype T = 400 K. Korga gacte
raza M3pacxoJ0BaJd, JaBjcHUE B OawtoHe moHM3WiIoch Ha Ap = 200 klla. Ompenenuts maccy
mu3pacxoioBaHHOrO ra3a. [Iporecc cuutarh H30TEPMUUYECKUM.

223. KonnuecTBo BemecTBa remust v = 1,5 Mons, Temrneparypa 7' = 120 K. Onpenenuts cyMMapHyIO
KMHETUYECKYIO SHEPTUI0 £y MOCTYNaTeIbHOTO JBMKEHUS BCEX MOJIEKYJ 3TOTO Tasa.

233. OnpenenuTh Moka3aTeiab aauadaTel Y UACAIBHOTO Ta3a, KOTopbli mpu Temneparype 7= 350 K u
nasienuu p = 0,4 Mlla 3aaumaet o6bem V = 300 1 u umeet Teroemkocts C,= 857 JIx/K.

243. Bopopon Haxomautcs o aasinenuem p = 20 mklla u umeer temneparypy 7 = 300 K. Onpene-
JIMTh CPEHIOI0 [UTMHY CBOOOIHOTO mpobdera (¢|) MojeKysbl TaKOro rasa.

253. Ilpu agnabaTHOM CKaTUU JaBJieHHE Bo3Ayxa Obulo yBenuueHo oT p1 = 50 klla go p2 = 0,5
MlIla. 3areM npu HEU3MEHHOM O00bEeMe TemIepaTypa Bo3lyxa Oblja MOHIKEHA JI0 MTePBOHAYAIILHOM.
Omnpenenuts JaBlIeHUE p3 ra3a B KOHIIE Mpoliecca.

263. Onpenenuth paboTy A2 U30TEPMUUYECKOTO CXKATUA rasa, coBeparoniero nukia Kapuo KIIJI xo-
toporo #= 0,4, ecnu paboTa H30TEPMHUECKOTO pacmupeHus paBHa A1 = 8 JIx.

273. Kakast sHeprus E BbIICTUTCS MIPU CIUSHUM JBYX Karelb pTyTd auamerpom 01 = 0,8 MM u dz =
1,2 MM B OJIHY Karuiro?

KonTtponpHast padota Nel.
Bapuant 2

104. MarepuanbHas TOUYKa ABMXKETCS MPSMOJIUHEWHO ¢ HadalbHOM cKOpocThio vo = 10 M/c U mocro-
SHHBIM YCKOPEHHEM a = -5 M/c?. OnpeieuTh, BO CKOIBLKO pas3 MyTh As, TpoiieHHbIi MaTepuaibHOil

11



TOYKOM, OyJIeT MpeBhIIaTh MOAYIB €€ mepeMenieHus Ar cnycrs t = 4 ¢ mocne Havana oTcyera Bpe-
MEHH.

114. Yenosek mMaccoit my = 70 kr, Oerymuii CO CKOPOCThIO 01 = 9 KM/4, JOTOHSET TEIEKKY MACCOM
mz = 190 Kr, IBHXKYIIYIOCSA CO CKOPOCThIOV2 =3,6 KM/4, 1 BCKakuBaeT Ha Hee. C Kakou CKOpo-
CTBIO CTAHET JIBUTATHCSA TeNeKKa ¢ yenoBekoM? C Kakoi CKOPOCTBIO OYy/IET JBUTaThCs TEJIEKKA C de-
JIOBEKOM, €CJIM YEJIOBEK JI0 MPhDKKA OexXasl HaBCTpeuy TeNexKKe?

124. llap maccoit Mi= 3 Kr JIBMXKETCS CO CKOPOCTHIOD1= 2 M/C M CTAJIKMBAETCS C IOKOSIIIUMCS IIapOM
Maccoit m2 =5 kr. Kakas paGota Oyner coBepiiieHa rpu nedopmanuu mapos? ¥Yaap cuurath abco-
JIOTHO HEYIPYT'UM, MPSMBIM, IICHTPATbHBIM.
134. JIse npyxunsl sxectkocThioks = 0,5 kH/M u ko= kH/m ckperiensl nmapamienbao. OnpeneinTh
MMOTCHIMAIBHYIO SHEPTUIo /1 TaHHOH! CUCTEMBI IPU a0COTIOTHOM nedopmanuun AL =4 cm.
144. Hutb ¢ npuBs3aHHBIMU K €€ KOHLIaM I'py3aMu MaccaMd M1 = 50 r u Mz = 60 r nepekuHyra
gepes 010k aguamerpoM D= 4 cm. Onpenenuts MOMEHT MHEpIUUJ OJI0OKa, €CIIH 1O ACHCTBHEM CHITBI
TAKECTH IPy30B OH MOJIYUMI YIIIOBOE yeKopenue &= 1,5 pan/c®. TpeHneM u mpocKaab3bIBAHUEM HH-
TH TI0 OJIOKY TIpeHeOpeyb.
154. [Inarpopma, umeromas Gopmy AHMcCKa, MOXKET BpallaThCs OKOJIO BEepTHUKaIbHOUM ocu. Ha kparo
m1aT@opmbl CTOUT yesnoBek. Ha kakoil yron ¢ noBepHercs 1iatgopma, eciau 4eJoBeK MOWJET B/I0JIb
Kpas 1iathopmbl U, 0001 ee, BEpHETCA B UCXOAHYIO (Ha Tutatgopme) Touky? Macca minatdopmsl
my = 280 kr, Macca yejioBeka m2 = 80 K.
164. C moBepxHOCTH 3eMJIM BEPTUKAILHO BBEPX IyIIEHA paKeTa CO CKOPOCThIO v= 5 kmM/c. Ha kakyro
BBICOTY OHA TIOJHUMETCS?
I74. Onpenenuth 4acTOTY V IPOCTHIX TAPMOHMUYECKUX KoJieOaHUM nucka paanycoMm R =20 cM okoso
TOPH30HTAIEHON OCH, MIPOXOMSIICH Yepe3 cepeinHy paauyca IUCKa TMEepIeHAUKYISIPHO €ro TUI0CKO-
CTH.

KonTtponbnas paborta Ne 2.

Bapuasnr 4.

204. Hatitu moJisipHyro Maccy M u Maccy My OJTHOM MOJIEKYJIBI TTOBAPEHHOM COJIH.

214. B 6amnone BMecTUMOCTBIO V = 1511 HaxoauTcs aprox noj AasieHuem pP1 = 600 klla u npu Tem-
nepatype 71 = 300 K. Koraa u3 6annona ObUT0 B35STO HEKOTOPOE KOJMUYECTBO rasa, AaBJICHHUE B Oall-
JloHe nmoHu3uiock 10 P2 = 400 klla, a Temneparypa ycrtanosuiack 72 = 260 K. Onpenenuts Maccy
MaproHa, B3sTOro u3 OaJlJIoHA.

224. MonspHas BHyTpeHHssI dHeprus Um HEKOTOPOro JBYXaTOMHOTO raza paBHa 6,02 xJ[k/MoJb.
OnpenenuTth CpeIHIO KHHETHUECKYIO SHEPTHUIO <& > BPALLIATEIbHOTO JBMKEHUS OJHON MOJICKYJIBI
3TOrO rasa. ['a3 cuurarp uaeaaIbHbIM.

234. B cocyne BMECTUMOCTBIO V= 6 J1 HaXOIUTCS NMPHU HOPMAIbHBIX YCIOBHSIX JIBYXaTOMHBINA Ta3.
Omnpenenuts TernoeMKocTh Cy 3TOro ra3a npu MOCTOSSHHOM o0BbeMeE.

244. Tlpu HOpMAJIBHBIX YCIOBUSX JJTMHA CBOOOAHOTO Mpobdera < ¢ > MOJIEKYJIbl BOJIOPOAa paBHA
0,160 mxm. Onpenenuts auamerp d MOJICKYIIbI BOJOPO/IA.

254. Kucnopon maccoit m = 200 r 3anumaet oobem Vi = 100 1 1 HAXOAUTCS MO AABJICHUEM p1 =
200 kIla. ITpu HarpeBaHuM Tra3 pacUIMPHIICS MPU IMOCTOSHHOM AaBjieHUU 10 oobema Vo = 300 m, a
3aTeM ero JgaBieHue Bo3pocio 1o p3 = 500 klla mpu HemsamenHoMm oOveme. HaliTu n3meHenue BHyT-
penHeii sHeprun AU raza, COBEpIICHHYIO ra3oM padoTy 4 u TemnoTy Q, nepeaannyto rasy. [loctpo-
UTh TpadukK mporecca.

264. I'a3, coBepmaronuii nukn Kapro, otnan teronpueMHuky temnoty Q.= 14 x/x. Onpenenutsb
TeMIieparypy 71 TEIIOOTIATYMKA, €CITU MIPpH TeMIieparype Tertonpuemunka 7> = 280 K paborta muk-
na A = 6 xJIx.

274. OnpefieuTh TaBJICHHE p BHYTPH BO3MYIIHOTO My3bIpbka quaMeTpoM d = 4 MM, HaXOISIIETOCs B
BOJIE Y caMoi ee moBepXHOCTH. CuuTaTh aTMOC(HEpHOE TaBICHIE HOPMATBbHBIM.

KonTponpHast padota Nel.
Bapuanr 5.
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105. BenocunenucT exan u3 OJHOTO IyHKTa B Ipyroi. [IepByto TpeTh MyTH OH MPOEXall CO CKOPO-
cThIO 01 = 18 KM/4. [lanee MoNIOBHUHY OCTABIETOCS BPEMEHH OH €XaJl CO CKOPOCTBhIO v2 = 22 KM/d,
MOCJIE Yero O KOHEYHOTO IyHKTa OH IIeJI MEMIKOM CO CKOPOCTBIO 03 = 5 KM/4. OnpenenuTs cpea-
HIOIO CKOPOCTD (0)BEJIOCUTICTUCTA.

115. KonbkoOexell, cTosi Ha KOHbKaX Ha JIby, OpocaeTkaMeHb Maccoil Mi= 2,5 Kr MO yIJIoM a =
30° k ropu3oHTyCO ckopocThio v = 10 m/c. KakoBa OyneT HauanbHasi CKOPOCTh VoJBUKEHUS KOHBKO-
Oexa, eciim Mmacca ero Me= 60 kr? [lepemerieHneM KOHBKOOEKIIa BO BpeMsi Opocka IpeHeOpeds.
125. Ompenenuts KII/] #ueynpyroro ynapa 6oiika maccoi mi= 0,5 T, magaromiero Ha cBaro Maccoii
mz = 120 kr. [Tone3HON cUMTATh SHEPTHUIO, 3aTPAYCHHYIO Ha BOMBaHUE CBaM.

135. Kakyro HY»HO COBEpIIUTh paboTy A, 4ToObI PYy)UHY kKecTKocThio k= 800 H/M, cxaTyro Ha x =
6 cM, TOTOJIHUTEIIFHO CXKaTh HA A x = 8 cMm?

145. CrepxeHb BpalaeTcsi BOKPYr OCH, MPOXOIAIIEH Yepe3 ero cepeanHy, COTJIACHO YPAaBHEHUIO ¢ =
At+Bt3, rne 4 =2 pan/c,B = 0,2 pam/c’. OnpenennuTs BpamIAIOUMii MOMEHT M, NeHCTBYIOIIMH Ha
CTep>KeHb depe3 BpeMs t = 2 ¢ mociie Hadaia BpameHus, €Clii MOMEHT MHEPIUU CTEepKHS J =
0,048 xr- M°.

155. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKE 32 OCh BEIOCHUIIEIHOE KOJIECo, Bpa-
mjarmmieecss BOKPYT CBOEH OCH € YyIJIOBOM cCKopocThio w1 = 25 pan/c. Och Kkoseca
pacnoJjio’keHa BEPTUKAIbHO U COBIMAAAET ¢ OChblo ckamb KykoBckoro. C Kakoil CKOPOCThIO M2
CTaHET BpallaThCsl CKaMbs, €CIIU MOBEPHYTh KOJECO BOKPYT TOPU3OHTAIILHON OCH Ha yroi o = 90°?
MoOMEeHT HHEpIUH YeT0BeKa U CKaMbH J paBeH 2,5 KT - M2, MOMEHT uHepimu kojeca Jo = 0,5 kT -
M2,

165. Io xpyroBoi opOuTE BOKPYT 3eMiin oOparaercs cryTHUK ¢ epuogom 7' = 90 muH. Onpee-
JUTH BBICOTY CITYyTHHKA. Y CKOpEHHE CBOOOIHOTO TMaJIeHUs Jy MOBEPXHOCTH 3eMiH U ee pamuyc R
CUNTATh U3BECTHBIMHU.

175. Onpenenuts nepuo 7' MPOCTHIX TapMOHUYECKUX KoJjebaHui nucka paauycom R = 40 cm okoso
TOPH30HTAIBHOW OCH, TIPOXO/ISIIIeH Yepe3 00pa3yrIyo AuCKa.

Kontposbpras padota Ne 2.
Bapuanrt 5.

205. OnpenenuTh Maccy M, 0THON MOJICKYJBI YTJIEKHCIIOTO rasa.

215. JIBa cocynma oquHaAKOBOTO 00ObeMa cojepkar Kuciopoa. B oqHoMm cocyne naBnenue p1 = 2 Mlla
u temmneparypa 71 = 800 K, B apyrom p> = 2,5 Mlla, 7> = 200 K. Cocyasl coenuHUIN TPYyOKOH H
OXJIAJIMIIM HaXOsEencsl B HUX KUciaopo a0 Temmepatypbl 7 =200 K. Onpenenuts yCTaHOBUBILIEECS
B COCyJaxX JAaBIJICHUE p.

225. OnpenenuTh CPEIHIO KMHETHYECKYIO SHEPTHIO (&) OJHOM MOJeKyibl BoasHoro napa 7' = 500
K.

235. OnpenenuTb OTHOCUTENBHYIO MOJIEKYIISIPHYIO Maccy My U MOJISIpHYIO Maccy M rasa, eciiu pas-
HOCTb €T0 yJIeNbHBIX TEIJI0EMKOCTEH ¢, - ¢v = 2,08 k/[x/(kxr-K).

245. KakoBa cpeanss apudmMerndeckas CKOPOCThb (0) MOJIEKYI KUCIOPOAa MPU HOPMAIbHBIX YCIOBU-
sx. Ecnu m3BecTHO, 4TO cpemHsis IiIuHa CBOOOAHOTO mpodera «£) MOJEKYIbl KUCIOPOJA MPH ATHX
ycioBusx paBHa 100 um?

255. O0BeM BoOpOIa IPU U30TEPMHUUECKOM pacimupeHuu npu temmneparype 7' = 300 K yBenuuuics
B N = 3 paza. Onpenenutsb paboTy 4, COBEpIIEHHYIO ra3oM, U TemioTy Q, MOJy4eHHYIO MPU ITOM.
Macca meonopoaa pasua 200 r.

265. I'a3, sBisisich paboOYMM BeLIECTBOM B IMKIe KapHo, MoMydns oT TerooTaaTdnka Temioty Q1 =
4,38 x/Ix u coepmnia padoty 4 = 2,4 xJlx. Onpenenuts TemnepaTypy TeMJIOOTAATYNKA, €CIIH TEM-
neparypa TerionpueMHuka 7>= 273 K.

275. TIpocTpaHCTBO MEXAy OBYMsI CTEKISIHHBIMU MApaJIEIbHBIMU MJIACTHHKAMH C IUIOMIAAbIO TO-
BepxHocTH S = 100 cM? Kaxiasi, pacHoI0KEeHHBIMH Ha paccTosHuu £ = 20 MKM JIpYyr OT Apyra, 3a-
MOJIHEHO BOJOW. Ompenenuts cuily F, NpmkKuUMaromyro TIACTUHKH ApYT K Apyry. CuuTaTh MEHHCK
BOTHYTBIM C JUaMeTpoM 0, paBHBIM PaCcCTOSIHUIO MEK/Y TUIACTUHKAMHU.
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KonTtponesnast padota Nel.
Bapuanr 6.

106. Teno Gpomero moja yriaom o = 30° kK TOpU30HTY cO CKOpocThio vo= 30 M/c. KakoBwl OymyT HOp-
MaJbHOE @, U TAHTEHUMAJIBHOE a;YCKOPEHHUs Teja yepe3 Bpemst = 1 ¢ nocie Havana ABUKEHUS?
116. Ha nosy CTOUT TesexKa B BUJE JUIMHHON JOCKH, CHAOXKEHHOM JIeTKUMHU KoJjiecamu. Ha ogHOM
KOHIIE JJOCKH CTOUT 4esoBeK. Macca ero mi = 60 kr, macca qocku My= 20 kr. C KaKoi CKOPOCTHIO
(oTHOCHTENBHO TOJIa) OyAeT JBUTATHCS TENEKKA, €CIU YEJOBEK MOMIET BIOJIh HEE CO CKOPO-
CThIO (OTHOCHTENIBHO JOCKH) v = 1 M/c? Maccoii koJiec ¥ TpeHUEM MPeHEOpeYb.

126. Illap maccoii mi1= 4 Kr IBHKETCS CO CKOPOCTBIO 01= 5 M/C M CTAJKHUBAETCS C IIAPOM MAaCCOU
M2= 6 KT, KOTOPBI JBMKETCS €My HABCTPEUY CO CKOPOCTHIO v2= 2 M/c. OnpenenuTh CKOPOCTH U1H
U2 MIAapoB IOCJe yaapa. Y 1ap cYuTaTh aOCOIIOTHO YIPYTUM, NPSMbBIM, LIEHTPaIbHBIM.

136. Ecniu Ha BepXHUI1 KOHEI BEPTUKAIBHO PACHOIOKEHHON CIMPATbHOMN MPYKHHBI TIOJIOXKHUTh T'PY3,
TO MpyXHuHa coxxmercs Ha A¢ = 3 MM. Ha ckoibKO COXXMET NMpYXHUHY TOT K€ TPy3, YINaBIIUN Ha KO-
HEIl IPYXXHUHBI ¢ BBICOTHI h= 8 cM?

146. 1o ropHU30HTAIBHOHN TUIOCKOCTH KATHUTCS JAUCK CO CKOPOCThIO v= 8 M/c. Omnpenenuts K03 dhu-
LIUEHT CONpPOTHUBIICHUS, €CIU JHUCK, OyAydu HpPENOCTaBICHHBIM caMoOMy ce0e, OCTaHOBHWIICA,
ponas myTh S= 18 M.

156. OgHOpoMHBIHA cTepkeHb auHON £ = 1,0 M MOkeT CBOOOJHO BPAIIaThCS BOKPYT TOPHU30HTAIb-
HOM OCH, MTPOXOJSIIECH Yepe3 OJMH U3 €ro KOHIOB. B npyroit koHer, abCOTIOTHO HEYIPYro yaapsieT
myJsi Maccol M = 7 T, JeTsamas NepHeHIUKYISIPHO CTEPXKHIO U ero ocu. Omnpenenuts maccy M
CTEpKHS, €CIIM B pe3yJbTaTe MOMAJaHus MyJIU OH OTKJIOHUTCA Ha yron a = 60°. [IpuHATH CKO-
pocTts mynu v = 360 M/c.

166. Ha xkakoM pacCTOSIHUHM OT IEHTpa 3eMJIM HAaXOJWUTCS TOYKA, B KOTOPOW HANPSDKEHHOCTH CyM-
MapHOTO T'PABUTALMOHHOTO 1Mo 3eMiH U JIynsl paBHa Hynt0? [IpuHATH, uTo Macca 3emun B 81 pa3
6ombiie Maccsl JIyHBI M 4TO paccTosiHME OT eHTpa 3emuu A0 1eHtpa JlyHel paBHo 60 panmycam
3emun.

176. Onpenenuth nepuona 1 kojiebaHUN MAaTEMATHYSCKOTO MAasTHHKA, €CITH €r0 MOIYJIb MaKCUMaJlb-
HOTO TiepeMenieHus A= 18 cM 1 MakcUMasbHas CKOPOCTh Umax= 16 cM/c.

Kontposbras padota Ne 2.
Bapuanrt 6.

206. OnpenenuTh KOHIEHTPALKUION MOJIEKY HaXosIerocst B cocyae BMectumMocthio V = 271. Kounu-
4YeCcTBO BEILIECTBA v Kuciopoaa paBHO 0,2 MOJIb.

216. BelyncnuTh MIOTHOCTD p a30Ta, HAXosIerocs noj aasienueM p = 2MIla u umeroiero remiie-
parypy 7= 400 K.

226. OmnpenenuTbh CPeHIO KBAJAPATUUHYIO CKOPOCTh (k) MOJIEKYIIBI Ta3a, 3aKIIF0UYEHHOTO B COCY]
BMecTUMOCTBIO V = 2 11 o naBienueM p = 200 xIla. Macca razam=0,3 1.

236. OnpenenuTh MOJISIPHBIE TEIIJIOEMKOCTH Ta3a, €Clii ero yAelbHbIe TernoeMKocTu ¢y = 10,4 kJ{x/
(xr-K) u cp= 14,6 xJIx/(xr-K).

246. Kucnopon Haxoautcsa noa aasienueM P = 133 ulla mpu temneparype 7 = 200 K. Boraucnuth
CpelHee YUCIO (Z) CTOJIKHOBEHHI MOJIEKYIIbI KUCIOPO/a MPHU 3TUX YCIOBUSIX 3a Bpemsi = 1 c.

256. Azot maccoit m= 0,1 kr 6bu1 n300apHO HarpeT ot Temneparypsl 71 = 200 K no temneparypsr 72
=400 K. Onpenenuts paboTy 4, COBEPLICHHYIO ra30M, HOJIY4YEHHYI0 UM TermaoTy Q u usmenenue AU
BHYTPEHHEH SHEpruM a30Ta.

266. I'a3, coBepmraromuii nukia KapHo, otnan TermionpueMHUKy 67% TemIoThl, MOTY4eHHON OT Ter-
nootaaryuka. OnpenenuTs TeMnepatypy 7> TeIIONpUeMHUKA, €CIM TeMIlepaTypa TeIIo0TAaTYHuKa
71 =430 K.

276. I'nuiepuH MOTHSIICS B KaMULIPHOHN TpyOke auamerpoM kaHaima d = 1 mMm Ha Beicoty h = 20
MM. OnpeenuTh MOBEPXHOCTHOE HATSKEHHE ¢ TuIepuHa. CYUTaTh CMayMBaHHUE MTOJIHBIM.

KonTtponrHas padota Nel.
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Bapuanr 7.

107. MarepuanbHasi TOYKa JBHXKETCS IO OKPY)KHOCTH C TIOCTOSIHHOM YIJIOBOH CKOPOCTBIO ® = 7/6
pan/c. Bo ckoyibko pa3 myTh s, TPOHIEeHHBINA TOUKOM 3a Bpems =4 c, Oyaer OoJibilie MOIYIIS €€ Tie-
pemeiienus Ae? IIpuHsITh, UTO B MOMEHT Hayaja OTCUYETa BPEMEHM PaJuyC-BEKTOp I, 3ajaroluii
MI0JIOKEHHE TOYKU Ha OKPY)KHOCTH, OTHOCUTEIIHO MCXOIHOTO TOJIOKEHUS OBbLII TIOBEPHYT Ha YTOJ (o
= 7/3pan.

117. CHapsn, nereBmuii co ckopoctbio v = 400 M/c, B BEpXHEH TOUYKE TPACKTOPUH pPa3opBajcs
Ha /1Ba OCKOJIKa. MeHbLIMI 0CKOJIOK, Macca KoToporo cocrasisieT 40% oT Macchl cHapsjaa, mo-
JeTeJl B IPOTUBOIOJIOXKHOM HAmpaBJIeHUH €O CKopocThioU:r = 150 m/c. Onpenenutb CKOpocTh Uz
00JIBIIIEr0 OCKOJIKA.

127. I3 cTBOa aBTOMATUYECKOTO MUCTOJIETa BhIIeTENa Myt Maccoid M1= 10 r co ckopocthio = 300
Mm/c. 3aTBop mucTojera Mmaccoimy = 200 r nprmKUMaeTcs K CTBOJTY TPYKHHOM, )KECTKOCTh KOTOPO# K
= 25 xkH/Mm. Ha kakoe pacctosiHue oToiiieT 3atBop nocie BoicTpena? CuyuTarh, 4TO MUCTOJIET KECTKO
3aKpeIUIeH.

137. VI3 npy>KMHHOTO MUCTOJIETa C MPYXHUHO# kecTkocThio K = 150 H/M Obu1 mpou3BesieH BbICTpe
mysei maccoit m = § r. OnpenenuTs CKOPOCTh » MU MPU BBUIETE €€ U3 IMHCTOJIETa, €CIH MPYKHHA
Obu1a cxaTa Ha Ax= 4 cMm.

147. Onpenenutb MOMEHT CUJIbl M, KOTOPBIH HEOOXOAUMO MPHUIIOKUTH K OJIOKY, BpallarolemMycs ¢
gacToToi N = 12 ¢, 4T06BI OH OcTaHOBMIICA B TeueHue BpeMeHH At= 8§ ¢. Juamerp 61moka D = 30 cMm.
Maccy 610ka M = 6 Kr cYUTaTh paBHOMEPHO PACTIPECIICHHON 110 0001y.

157. Ha xparo minaTdopMbl B BUJIE AMCKA, BPAIIAIOLIEIHCS MO0 UHEPLHUU BOKPYT BEPTHKAIbHOU OCH C
yacToToil M= 8 Mun™?, cTouT yenosex Maccoif M1 = 70 kr. Korja yenosek meperues B HEHTP ILJIAT-
(OpMBI, OHa cTaa Bpamarhes ¢ 4actoToit Ny 10 mun. Onpenenuts Maccy M2 muatdopMsl. MoMeHT
WHEPITUH YeIIOBeKa PaCCUUTHIBATh, KaK IS MAaTePHATbHON TOYKH.

167. CniytHuk oOpariaeTcsi BOKpYr 3eMiid 0 KpyroBoi opoute Ha Beicote h= 520 kM. OnpeaenuTsb
nepuoJ] 00paleHus CIIyTHUKA. Y CKOpeHHEe CBOOOIHOTO MaJeHUs J Y TOBEPXHOCTH 3eMJIM U €€ pajiu-
yc R cunTath U3BECTHBIMHU.

177. MarepuanbHas TOYKa COBEPIIAET MPOCThIE TAPMOHWYECKHUE KOJICOAHHS TaK, YTO B HaYaIbHBIN
MOMEHT BpPEMEHH CMelleHHueXo = 4 cM, a ckopocTh vo= 10 cm/c. OmpenenuTbs aMIuTyny A u
HavanbHYIO a3y ¢o Koaebanuii, ecim ux nepuon 7 =2 c.

KontpospHas padota Ne 2.
Bapuant 7.

207. OnpenenuTh KOJUYECTBO BEIIECTBA V BOJAOPOJIA 3aMOJHAIONIET0 cocyn oobemMom V= 3 1, ecnu
KOHIIEHTpAIMs MOJIEKY ra3a B cocyzae n=2-101 M3,
217. OnpenenuTh OTHOCUTEIBHYIO MOJIEKYISIpHYIO Maccy M rasza, ecnu npu temmneparype 7' = 154 K
¥ faBieHuu p = 2,8 MIla oH UMeeT MIOTHOCTh P= 6,1 Kr/M°.
227. Bonopoxa Haxomutcs npu temneparype 7 = 300 K. HaiiTu cpeqHiol0 KUHETUYECKYIO SHEPTHUI0
(Egp) BPAILLIATEIIBHOTO JBUKEHHS OJTHOM MOJIEKYJIbI, @ TAKKE CyMMapHYI0 KHHETHYECKYIO SHEPTUIO Ey
BCEX MOJIEKYJ 3TOTO ra3a; KoJn4ecTBo Bogopoaa v= 0,5 MOJb.
237. Haiitu ynensHble eyt ¢p U MoJsipabie Cy v Cp TETUIOEMKOCTH a30Ta U TeJHsL.
247. I1pu KakoM JaBJIEHUM p CpelHss AJIMHA cBOOOHOTO mpobera «£» MOJIEKyl a3oTa paBHa 1 M, ec-
v Temmnepatypa raza t = 10°C?
257. Bo ckoJbKO pa3 yBeIUYUTCSI 00bEM BOJOPO/Ia, COAEPKAIINUNA KOTHMUECTBO BEIIeCTBA v=0,4
MOJTb MIPH U30TEPMUYECKOM PACIIUPEHHUH, €CITH MPU ITOM a3 MOTyYUT KonuuecTBo TermnoTel Q= 800
Jbx? Temneparypa Bogopoaa 7' =300 K.
267. Bo ckoJIbKO pa3 yBenuuuTCs KOAPGUIIMEHT MOJIe3HOTO AeicTBUS # nukia KapHo mpu moBsliie-
HHMH TemIepaTypsl TemnooraaTdrka ot 1= 380 K no 77 = 560 K? Temneparypa TemnonpueMHUKa

T>= 280 K.
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277. B Boay omyllieHa Ha O4Y€Hb MAIYIO NIyOUHY CTEKISIHHAs TpyOKa ¢ quaMeTpoM kaHana d = 1 mwm.
Omnpenenutb Maccy M BObI, BOIIEAIIEH B TPYOKY.

Bapuanr 8.

108. MatepuanbHas TOUKa JBHKETCS B IIOCKOCTH X) COTIIACHO YpaBHEHMsM x = A1 + Bit + Cit’u y
= Az + Bot + Cat?, rne B1 = 7 m/c, C1 = -2 M/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOy M CKOPOCTH
Y YCKOPEHHS TOUKH B MOMEHT BpemMeHHu t =5 c.

118. Jiee omuHakoBwIe oK Maccamu M= 200 kr kaxxaas (BMeCTe C YEIOBEKOM W I'py3aMH, HaXo-
JSIITUMUCS B JIOJKAX) JBIDKYTCS MapaJUIeIbHBIMU KypcaMH HaBCTpPEUy APYT APYry € OJAMHAKOBBLIMH
ckopoctsimu v = 1 m/c. Koraa noaxu mopaBHSUIMCH, TO C MEPBOM JIOJKK HAa BTOPYIO U CO BTOPOW Ha
MIEPBYIO OJTHOBPEMEHHO TepedpachiBaloT rpy3bl maccamuMy = 200 kr. OnpeaenuTs CKOpocTu Ui |
U2J1010K 1ocIie nepedpacbiBaHus TPy30B.

128. Illap maccoit My = 5 KT IBHXKETCS CO CKOPOCTBIO 01 = | M/C M CTAJIKMBAETCS C IMOKOSIIMMCSI II1a-
poM Maccoit My = 2 kr. OnpenenuTs CKOpOCTH U1 U Uz IIIApOB TOCIE yaapa. Yaap cuyuTaTh abCOIOT-
HO YIIPYTUM, MIPSIMBIM, IIEHTPAJbHBIM.

138. HanereB Ha npyxuHHBIH Oydep, BaroH maccoid m = 16 T, aeuraBmmiicsi co ckopocteio v = 0,6
M/C, OCTaHOBHJICS, CXaB MpYyXuHy Ha A¢ = 8 cm. Haiitu o061yto xecTkocThK npyxun 0ydepa.

148. brok, mmeromuii hopMy qucka maccod m = 0,4 kr, BparmaeTcs Mo 1 JSHCTBUEM CHITbI HATSDKCHHUS
HUTH, K KOHIIaM KOTOPOM MojJBeneHsl rpy3sl MmaccaMu My = 0,3 kr u Mz = 0,7 kr. Onpenenurs CUibl
HaTspKeHust 71 v 1> HUTH 110 00€ CTOPOHBI OJI0Ka.

158. Ha xparo HenoBImKHOU ckamMby JKykoBckoro muamerpom D = 0,8 M 1 Maccoit My = 6 K CTOUT
4yenoBeK Maccoil My= 60 kr. C Kakoil yriaoBOW CKOPOCTHIO (0 HAYHET BPAILATHCS CKaMbsl, €CJIH YEJO-
BEK MOMMAaET JIETSIIMK Ha Hero M4 maccod m = 0,5 kr? TpaekTopusi Msiua TOPU30HTAIIBHA U MPOXO-
muT Ha paccrossaunl = 0,4 M oT ocu ckambu. CKOpPOCTh Msida v = 5 M/C.

168. OnpeaenuTs TMHEHHYIO U YTJIOBYIO CKOPOCTH CITyTHUKA 3eMIIH, 0OpaIaronerocs mo Kpyropom
op6ute Ha BbicoTe h = 1000 kM. YckopeHue CBOOOIHOTO MaJeHUs ( y MOBEPXHOCTH 3eMJIM H €€ pa-
nuyc RcunTtaTh M3BECTHBIMM.

178. CxnaapiBaroTcsi ABa KoJieOaHUS OJMHAKOBOT'O HAIPaBJIEHUS W OJMHAKOBOTO TMEPHOMaA: X1 =
Axsinont v x2 = Azsinw2(t + 1), tae A1 = A2 =3 cm, w1 = w2 = et t=0,5c. Onpenenuth aMILIATY-
ny A m HavanbHyI0 (a3y gope3yiabTUpyromero kojebanus. Hamucate ero ypaBHenme. [locTpouts
BEKTOPHYIO AuarpamMmy s MomeHTa Bpemenut = 0.

KontpospHas padota Ne 2.
Bapuanr 8.

208. B 6amone BMecTUMOCThIO V= 3 11 comepkutcs kuciaopoa maccoim = 10 r. Onpenenuth KOH-
LEHTPALMIO NMOJIEKYJI ra3a.

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

228. Ilpu kakoii Temneparype CpeaHsss KHHeTUYecKasi SHEPrHsl (€n) MOCTYNATEIBHOTO ABHKEHUS MO-
neKyinbl ra3a paHa 4,14 - 102! JIx?

238. BeuncIuTh yjieIbHbIE TEMIOEMKOCTH Ia3a, 3Has, 4To ero MonspHas Macc M =4 - 10 kr/moib
u oTHouieHue Temioemkocredt C,/Cy = 1,67.

248. B cocyne BMecTuMOcThIO V = 5 11 HaxoauTcst Boaopoa maccoit m= 0,5 r. Onpenenuts CpeaHIon0
IJIMHY cBOOOIHOTO Ipobera «£» MOJIEKyYJbl BOJOPOAA B 3TOM COCY/IE.

258. Kakas paboTa 4 coBepuiaeTcsi Mpu U30TEPMUUYECKOM PACIIMPEHUH BOJOpOJa Macco m= 5 r,
B3sToro npu temnepatype 7 =290 K, ecnu 06bem raza yBenuuuBaeTcs B Tpu paza’?

268. NneanpHas TeruioBast MamnHa padotaeT no uukiy Kapuo. Temneparypa temootaaruuka 71 =
500 K, Temneparypa termnonpuemuuka 72 = 250 K. Onpenenuts repmuuecku KITJL # nukia, a Taxxke
paboty A1 pabouero BemecTBa Npu U30TEPMUIECKOM PACIIMPEHUH, €CITU MIPU U30TEPMUUYECKOM CrKa-
TUU coBepuieHa padora A2= 70 Jx.

278. Ha ckonbKO /aBieHHe P BO3JlyXa BHYTPU MBUIBHOTO Iy3bIps O0JIbIIIE HOPMAJILHOTO arMocdep-
HOTO JIaBJICHUS Po, €CIIH AMAMETp My3bIpst d= 5 mm?
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KonTtponsHast padota Nel.
Bapuant 9.

109. Tlo kpar paBHOMEPHO BpAMIAIONICHCS C YIIIOBOM CKOPOCThIO @ = 1 pan/c miaTthopMbl UAET ye-
JoBeK 1 00xoauT riatdopmy 3a Bpems t = 9,9 c¢. KakoBo Hanbosblee ycKOpeHHe 0, IBUKCHHS Yello-
Beka oTHocuTenbHO 3emiu? [Ipunare paguyc miardgopme R =2 m.

119. Ha ckoabpKO TIepeMecTUTCsS OTHOCUTENRHO Oepera joaka jumHoi € = 3,5 M u maccoit my = 200
KI, €CJIM CTOSIIMH Ha KOpMe 4esoBeK Maccol Mz = 80 Kr mepemecTUTCs Ha HOC joAku? CuuTarhb
JIOJIKY PAcCIOJIOKEHHOH MEePICHIUKYISIPHO Oepery.

129. U3 opynwusi, HE UMEIOIIEro MPOTHBOOTKATHOTO YCTPOKCTBA, MPOU3BOAMIIACE CTpeiIh0a B TOpH-
30HTAIFHOM HarpasieHud. Korjga opyaue Obl10 HETIOABIKHO 3aKPETIICHO, CHAPSL BBIJIETEN CO CKO-
pocteio v1 = 600 M/c, a KOTIa OPYIUIO AT BO3MOXKHOCTH CBOOOJIHO OTKATHIBAaTHCS HA3aJl, CHAPSI
BBIJIETEN CO CKOPOCThIO 02 = 580 Mm/c. C KaKkoil CKOPOCTHIO OTKATHIIOCH TIPH 3TOM Opyaue?

139. Ilens mnuHOM € = 2 M JICKHUT Ha CTOJIe, OAHUM KOHIIOM CBHCas co cTojia. Eciu ayinHa cBenMBa-
IOIIEiCs YacTH TIpeBBIIAeT /3, TO Lemb COCKalb3bIBaeT co crona. ONnpeaenuTh CKOpocTh v IIEMH B
MOMEHT €€ OTPBIBA OT CTOJIA.

149. K xparo cTona nmpukperieH 070k, Uepe3 OJIOK IepeKHHyTa HeBECoMasi M HepacTsHKUMasi HUTh, K
KOHI[aM KOTOPO# NpUKperuieHsl rpy3sl. OIUH TPY3 ABMKETCS MO MOBEPXHOCTH CTOJIA, & JPYroH -
BJIOJIb BepTHKAIH BHU3. Onpeaenuts Ko3GGuimeHT frpenust Mex 1y moBepXHOCTSIMH Ipy3a U CTOJIA,
€CITM MacChl KaXIOTO Tpy3a M Macca OJIOKa OAMHAKOBBI M TPY3bI JIBHXKYTCS C YCKOpeHHEM a= 5,6
M/c?. TIpockanb3sIBaHEEM HUTH TI0 OJIOKY M CHIJIOH TPeHHs, AeHCTBYIONmEel Ha 60K, MpeHedpeyb.

159. Topm3oHTanbHas wiargopma Maccoir My = 150 kr BpamaeTcsi BOKPYr BEpTUKAIBHOW OCH, MPO-
XozsIIeH yepes 1eHTp miatGopMel, ¢ yacToToit N= 8 Mua™. UemoBek Maccoif My = 70 KT CTOHUT IIpH
3TOM Ha Kpato iardopmsl. C Kakoi YrjoBOM CKOPOCTBIO (» HA4YHET BpallaThes Iiatgopma, eciu
YeJloBeK NeperieT oT Kpas miardopmsl K ee HeHTpy? CuutaTh miIaTGopMy KpyriibIM, OJHOPOIHBIM
JIMCKOM, a YEJIOBEKAa — MaTepUaIbHON TOUKOM.

169. KakoBa macca 3emiu, eciii u3BecTHO, uTo JlyHa B TeueHue roja coBepiaeT 13 oOpamieHuid Bo-
Kpyr 3emMin u paccTosHEe oT 3eMiu 10 JIyHsl paBHO 3,84 - 108 Mm?

179. Ha rmaakom ropu30oHTIBHOM CTOJIE JIKUT map mMaccoit M = 200 r, mpUKPETUICHHBINH K TOpHU-
30HTAJIBHO PACIOJI0KCHHOM JIETKOW MPYXHHE C KecTKocThio k= 500 H/M. B map momamaer mysist
Maccorr m = 10 r, neTsmas co ckopocthio v= 300 M/c, u 3acTpeBaeT B HeM. [IpereOperas nepemeriie-
HUEM IIapa BO BpeMs yJapa U CONPOTHUBIIEHUEM BO3/lyXa, ONPEAEIUTh aMIUIUTyy A u nepuon I xo-
nebaHuy mapa.

KontpospHas padota Ne 2.
Bapuant 9.

209. OnpenenuTh OTHOCUTEIBHYIO MOJICKYIAPHYIO Maccy My: 1) Bombl; 2) yriIeKHCIIOro rasa; 3) mo-
BapEHHOM COJIU.

219. B cocyne Bmectumocthio V = 40 1 Haxoautcs kucnopon npu temnepatype 7 = 300 K. Korna
4acTh I'a3a U3pacxo/I0Bajy, AaBieHue B Oaione nonusuioch Ha Ap = 100 klla. Onpenenuts mMaccy
Mu3pacxoI0BaHHOrO Kuciopoaa. [Iporecc cuutath U30TEPMUUECKUM.

229. B a3otre B3BelIEHBI MelbYaillliie MbUIMHKH, KOTOPhIE IBWXKYTCS TaK, Kak eclid Obl OHM ObLIN
oueHb KPYMHBIMU MOJeKyaaMH. Macca kax ol neuiunky paHa 6 - 1070 r. a3 maxoaurtes npu Tem-
neparype 7= 400 K. Onpenenuts cpeHIe KBaAPATUIHBIE CKOPOCTH (Dye), @ TAKKE CPEIHNE KUHETHU-
YEeCKHE SHEPTUU (&n) TIOCTYNATENLHOTO ABMKEHUS MOJIEKYIIbI a30Ta U MIBITUHKY.

239. TpexaToMHBIii ra3 o aapienueM p = 240 klla u temneparype t = 20° C 3anumaer o6bem V =
10 1. Onpenenuth TemI0eMKOCTh Cp, ATOTO rasza MpH MOCTOSTHHOM JIaBIICHUH.

249. Cpenusist JyiiHa CBOOOHOTO Mpodera «£» MOJIEKYIbl BOJAOPOa MPU HEKOTOPBIX YCIOBUSIX paBHA
2 mM. HaliTi IIIOTHOCTE p  BOAOPOJA MPH ITUX YCIOBUSIX.

259. Kakas nomnst w1 Koau4decTBa TerioTel Q, MOJABOIMMOTO K UEAIbHOMY JIByXaTOMHOMY Ta3y MpH
n300apHOM TpoIiecce, pacxoayercs Ha yBenudenne AU BHyTpeHHEH SHepTUM ra3a u Kakas J10JI @2 —

17



Ha paboty 4 pacmmpenus? PaccMoTpeTs Tpu citydasi, ecid ra3: 1) 0JHOaTOMHBIN; 2) JBYXaTOMHBIH;
3) TpexaTOMHBIH.

269. T'a3, coBepmatomuii uka Kapro, nmoiydaer teroty Q1= 84 k/[x. Onpenenuts padoty A rasa,
eclii Temneparypa 71 TeII00TAaTYMKA B TPU Pa3a BBIIIE TEMIIEPaTyphl 72 TETUIONPUEMHUKA.

279. BosayiiHbli my3bIpek auaMeTpoM 0= 2,2 MKM HaxXOJWUTCS B BOJIC Y CaMOW €€ MOBEPXHOCTH.
OnpenenuTth MIOTHOCTH p BO3yXa B MYy3BIPbKE, €CIIM BO3IYX HaJ IMOBEPXHOCTHIO BOJIBI HAXOIUTCS
MIPY HOPMAJILHBIX YCIOBHSIX.

3 cemectp
Kontponbnas padora Ne 3.
Bapuanrt 0.

310. Paccrosiaue d mexay aBymsi ToueuHbIMU 3apsimamu Q1 = 2 uKn u Q2 = 4 nKan paBHOG60 cm.
OmnpenennuTh TOYKY, B KOTOPYIO HYXXHO ITOMECTUTh TpeTHid 3apsa Q3 Tak, 4TOOBI CHCTEMa 3apsiioB
HaxXoaWiIack B paBHOBecHH. OmpenenuTs 3apsin Q3 v ero 3Hak. YCTOWYMBOE WIIM HEYCTOHYHMBOE OY-
JIET paBHOBecHUE?

320. JIBe TpeTu TOHKOTO KOJbIla paanycoM R = /0 cm HecyT paBHOMEPHO pacIpeeseHHbIN C JIu-
HeHHOU mIoTHOCTBIO T = (0,2 MxKn/m 3apsin. OnpenenuTs HANPsSKEHHOCTh £ 3IEKTPUYECKOTO IO,
CO3/1aBa€MOr0 paclpeeIeHHbIM 3apsA0M B Touke O, COBMAAIOUICH C IEHTPOM KOJIbLIa.

330. Ha nByx kKoakcHalbHBIX OECKOHEYHBIX IHIMHIpPAX pamuycamMu R m 2R paBHOMEpHO pacmpeje-
JIEHBI 3aps/ibl C TOBEPXHOCTHBIMU TUIOTHOCTAMU a1 U o2(puc. 1). Tpebyercs: 1) ucnosnsiyst TeopeMy
Ocrparpanckoro-I'aycca: HalTH 3aBUCUMOCTh £ (I) HaPsHYKEHHOCTH AJISKTPUYECKOTO TIOJIS OT pac-
crostaust a7 tpex obnacreid: |, Il u . [Ipunsate o1 = -0, 62 = 40. 2) BBIYUCIUTH HANIPSHKEHHOCTH E
B TOYKE, YAAIEHHOW OT OCH LIWJIMHJPOB Ha PACCTOSIHME I, U yKa3aTh HanpasiieHHe BekTopa E. [Ipu-
Hatho = 30 uKn/m?, r = 4 R; 3) moctpouts rpadux E (r).

340. ToHkasi KBaJipaTHas paMKa PaBHOMEPHO 3apsDKeHA C JMHEHHOW TUIOTHOCTHIO 3apsja 7 = 200
nKn/m. OnpenenuTs TOTSHIMAI ¢ TTOJIS B TOUKE IEPECEUCHHS JUaroHae.

350. DaexkTpoH ABMKETCS BIOJIb CHJIOBOM JIMHUU OJTHOPOHOTO AJIEKTPUUECKOTO ToJisA. B HexkoTopoi
TOYKE TIOJISI C IOTEHIHAIOM @1 = /() B 3JIEKTpOH HUMeN CKOpocTh Vi = 6 Mwm/c. Onpenenurh MoTeH-
U (@2 TOYKH TOJISL, TOWIA 10 KOTOPOU 3JIEKTPOH MOTEPSIET MOJOBUHY CBOEH CKOPOCTH.

360. Tlnockuii KOHAEHCATOP C IUIOMIAAbI0 TacTuH S = 200 em? Kaas 3apspKEHa 70 Pa3HOCTH TI0-
tenrmanoB U = 2 kB. Paccrosaue mexay miactuiamu d = 2 cyu. J{usnektpuk — crekiao. Onpenenurtsb
sHepruto W rnosist KOHJeHCaTopa U INIOTHOCTh SHEPTHH (0 TOJIAL.

370. D/1C Garapeu ¢= 12 B. Ilpu cune toxa | = 4 4 KI1]] 6arapeu = 0,6. Onpenenutb BHyTpEeHHEE
conpoTuBiieHue R; 6aTapen.

380. Cuia TOKa B LENH U3MEHAETCS CO BpeMEHeM 110 3akony | = loe™. OnpenenuTs KOJIMYECTBO TETI-
JIOTBI, KOTOPOE BBIIEIUTCS B MPOBOJIHUKE conpoTuBieHueM R = 20 Owm 3a Bpems, B TeUeHUE KOTOPO-
0 TOK yMEHBIIHUTCS B € pa3. Koaddunuent o npunsats papubiM 2 - 1072¢™,

puc. 1

KonTponbHas padota Ne 4.
Bapwuanr 0.
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410. BeckoHEYHO IMHHBIA TIPOBOA C TOKOM |= 50 A M30THYT Tak, KaK 3TO MMOKa3aHO Ha puc. 2.
OnpenenuTh MarHUTHYIO UHAYKIHIO B B TOUKe A, Jexarieil Ha OMCCeKTprce MpsSiMOTO yria Ha pac-
crositiuu d = 10 cM OT ero BepIINHBI.

420. ITo xkpyroBomy BUTKY paguycoMm R =5 cm teuet Tok | = 20 A. Butok pacnosioxeH B 0JHOPOI-
HOM MarHutHOM mone (B = 40 mTn) Tak, 4To HOpMaJlb K IJIOCKOCTH KOHTYpa COCTaBIIIET YroJl
3 =16 c BektopoMm B. Onpenenuts u3mMeHeHue A1/ noTeHunaabHOW SHEPruu KOHTYpa MpHU €ro mo-
BOPOTE HA YTOJI ¢= /2 B HAIIPAaBJICHUN YBEIIMUYCHHS YTl 3 .

430. Io Toukomy crepxkuio amuHOH £ = 40 cM paBHOMepHO pacmpeneineH 3apsan Q = 60 v Ki. Crep-
’KeHb BPAIAETCS C YacToToi N= 12 ¢ oTHOCHTENbHO OCH, MEPIEHMKYISPHON CTEPKHIO U TIPOXO-
JSIIeH Yepe3 CTepKeHb Ha paccTossHUU o = {/3 oT 0JHOro W3 ero KOHIoB. OnpeaenuTh MarHATHBIHA
MOMEHT pm, 00YCIIOBJICHHBIH BPAIIECHHEM CTEPIKHS

440. Non, nonas B marautHoe mosie (B = 0,01 m Tin), cran apuratbes mo okpykHOCTH. ONpenenuTh
KMHETHYeCKyI0 3Hepruto 7' (B 3B) moHa, eciu MarHUTHBII MOMEHT pm DKBHUBAJIEHTHOI'O KPYTOBOT'O
Toka paseH 1,6 - 1014 A-m2,

450. B ckpemieHHbIe 1Mo MPSIMBIM YIIIOM OJHOpoAHbIe MarHuTHOE (H = 1 MA/M 1 anekrpuueckoe (£
= 50 kB/m) nons Baeren noH. [Ipu kakoii ckopocTu V HoHA (IO MOJYJIO U HAlpaBJIE€HUIO) OH OyneT
JIBUTATHCSI B CKPEIIEHHBIX MOJISIX TPSIMOJIUHENHO?

460. OnpenenuTh MarHUTHBIN MOTOK @, MPOHU3BIBAIOIINN COJICHOU, eciu jauHa £ = 50 cM u Mar-
HUTHBIA MOMeHT pm= 0,4 BO.

470. Koo U3 METHOTO MPOBOJIa Maccoit M = 10 r TOMeNeHO B OJHOPOJHOE MAarHUTHOE ITOJIe

(B =0,5 Ta) Tak, 4T0 MIOCKOCTh KOJIbIA COCTABIISACT yroi f = 60° ¢ TMHUSIMH MAarHUTHOW WHTYKITHH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOHUIET MO KOJIBITY, €CIIH CHATH MarHUTHOE TIOJIE.

480. HcToyHMK TOKa 3aMKHYJIM Ha KaTyIIKy comportuBieHneM R = 20 Om. Yepes Bpems t = 0,1 ¢
toka | B karymke nocturia 0,95 npenenbHoro 3HaueHus. OmnpeaenuTs UHAYKTUBHOCTH L kaTymi-
KH.

puc.2

KontpospHas padota Ne 3
Bapuanrt 1.

301. Toueunsie 3apsaabl Q1 = 20 mx K1,Q2 = -10 mx Kn Haxonsrcs Ha pacctossaud d = 5 cm Apyr oT
npyra. OnpeaenuTs HAIPsHDKEHHOCTh TOJIS B TOYKE, yJaJIeHHON Ha 1 = 3 ¢m OT MepBOro U Ha I = 4
cm OT BTOporo 3apsaa. OnpenenuTs Takxke cuily F, TeHCTBYIONIYIO B 3TOM TOUYKE Ha TOUYCUHBIH 3aps
Q =1 mk Ka.
311. Tonkuii crepkeHb UIMHOU £ = 2() cm HECET PaBHOMEPHO pactpeaeseHHbii 3apsan ¢ = 0,1 mxKo.
Onpenenuth HAMPSHKEHHOCTh £ 3IIEKTPUYECKOTO IMOJIs, CO3/1aBa@MOro PacIpe/IeICHHbIM 3apsoM B
TOYKE A, JIe)KaIle Ha OCHU CTEPXKHS Ha pacCTOssHUU o = 2() cm OT ero KoHIIA.
321. Ha nByx KOHILIEHTpHYECKUX cdepax paguycoM R u 2RpaBHOMEpHO pacnpeaeneHbl 3apsbl C Mo-
BEPXHOCTHBIMHU IIOTHOCTSAMH 01 U g2 (puc. 3). TpeOyercs: 1) ucnonb3ys teopemy OcTporpaackoro-
lNaycca, HaiiTi 3aBHCHUMOCTh E(T) HampsHKEHHOCTH AJIEKTPUYECKOTO TOJISE OT PACcCCTOSHUS JJIS Tpex
obmnacreii: |, Il u lll. [Ipunsate o1 = 40, 62 = 0; 2) BRIYUCIUTD HANIPSHDKEHHOCTH E B TOUKE, yIaleHHON
OT 1IEHTpa Ha PaccTOsHUE I, ¥ yKa3aTh HampasieHue Bekrtopa E. [puuats o = 30 uKn/m?, r = 1,5 R;
3) noctpouts rpaduk E.
331. Jla Touyeunsix 3apsana Q1 = 6 nKn u Q2 = 3 uKn Haxomarcs Ha paccrosHuu d = 60 cv apyr oT
npyra. Kakyio paboTy HEOOXOAMMO COBEPIIUTh BHEIIHUM CHJIIAM, YTOObI YMEHBIIUTH PACCTOSHHUE
MEXy 3apsiiaMu BIBOE?
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341. IIeimmaka Maccoit M = 200 mxe, Hecymas Ha cebe 3apsig Q = 40 nKn, Bierena B 3JIEKTPHUECKOE
I10JI€ B HalpaBJIEHUU CWJIOBBIX JIMHUMU. [locne npoxoxaenus paznoctu noreHuanos U = 200 B nbl-
JMHKA UMeNa CKopocThb v = [0 m/c. OnpeaenuTb CKOPOCTh 0o NBUIMHKU JI0 TOTO, KaK OHA BJETeNa B
I0JIE.

351. Konnencaropsl eMkocTbio C1 = 5 mx®@ u Cz = 10 mx® 3apsoxensl 1o Hanpspkenuit Uy = 60 B u
Uz = 100 B cootBercTBeHHO. OnpeieuTh HANpsHKEHUE Ha 00KIIaKaX KOHACHCATOPOB MOCIIE UX CO-
eIMHEHHsT 0OKIIaIKaMH1, IMEIOIIIUMH OTHOMMEHHBIE 3apsiIbl.

361. Karymka 1 amnepMeTp COEAMHEHBI MOCIIEIOBATEIFHO U IMOJAKIIOYEHBl K UCTOYHUKY Toka. K
KJIEMMaM KaTyIIK{ MPUCOEANHEH BOJIBTMETP C COMPOTHBICHUEM I = 4 kOMm. AMmiepMeTp nmoka3bIBa-
et cuity Toka | = 0,3 4, BonpT™meTp Hanpspkenus U = 120 B. Onpenenuts conpotuieHue R kaTym-
ku. OnpeaenuTh OTHOCUTENBHYIO IOTPEIIHOCTD &, KOTOpask Oy/eT AOMyIIeHa MTPH U3MEPEHHUN COTIPO-
TUBJICHHS, €CIIM TTPEeHEOpEYh CUIION TOKA, TEKYILIETO Yepe3 BOJIBTMETP.

371. 3a Bpemsi t = 20 ¢ pu paBHOMEPHO BO3paCTaBIIEH CHJIC TOKA OT HYJS JIO HEKOTOPOTO MaKCH-
MyMa B NPOBOJHHUKE cOMpoTHBIeHHEM R = 5 Om BBIIENMHMIOCH KOJMMYECTBO TEIUIOTHIQ = 4 x/[orc.
OmnpenenuTh CKOPOCTH HAPACTAHUS CHIIBI TOKA, €CIIH COTIPOTUBIICHUE MMPOBOAHMKA R = 5 Owm.

Puc.3

Kontpospras padota Ne 4.

Bapuanrt 1.
401. beckoHewHo MIMHHBIA TpoBoJ ¢ TokoM | = 100 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
OnpenenuTh MarHuTHYIO HHAYKIMIO B B Touke O. Pagnyc nyru R = 10 cwm.
411. Tlo nByM mapajuieabHBIM IPOBOJaM JIHHON { = 3 M KakabIi TeKyT oauHakoBbie Toku | = 500

A. Paccrosuue d mexxay mpoBogamu paBao 10 cm. Onpenenuts cuiny F B3auMoaeicTBUS POBOIOB.
421. Tlo ToHKOMY KOJIBITYy paguycoM R = 10 cM paBHOMEPHO paclpeesieH 3aps/ ¢ JMHEHHOH II0T-
HocThio T = 50 HKi/M. KoJib1io Bpamaercss OTHOCUTENIBHO OCH, IEPICHAUKYIIPHOMN TIIOCKOCTH KOJIb-
11a ¥ NPOXOJAIIeH Yepe3 ero IHeHTp, ¢ yactoroi N = 10 ¢t OnpenenuTb MarHUTHBIA MOMEHT P,
00yCIIOBJICHHBIH BpalleHUEM KOJIbIIA.

431. JIBa moHa pa3HBIX Macc C OJMHAKOBBIMH 3apsiaMH BJIETEIH B OJHOPOJHOE MarHUTHOE MOJE,
CTalli JBUTAThCS MO OKPYXHOCTU pamuycamu Ri1 =3 cm u Rz = 1,73 cM. Omnpenenutb OTHOIIEHUE
Macc MOHOB, €CIIM OHU MPOILIN OJIMHAKOBYIO YCKOPSIIOIIYIO Pa3HOCTh MOTEHIIMATIOB.

441. TIpoToH BieTen B ckpelieHusle o yriom o = 120° marautaoe (B = 50 M Ti) u sneKTpuyecKoe
(E = 20 xB/m) nons. OnpenenuTs yckopeHue a’ IpoToHa, ecau ero ckopocts V (V| = 4 - 10° m/c)
NepreHauKyisipHa BekropaM E u B.

451. Ilnockuii KOHTYp omaabo S = 20 CM? HaXOJUTCS B OJIHOPOJTHOM MarHuTHOM mosie (B = 0,03
Tn). Onpeaenuts MarHUTHBINA MOTOK D, MPOHU3BIBAIOIIUN KOHTYp, €CIU MJIOCKOCTh €ro COCTaBIISIeT
yrois ¢ = 60° ¢ HarpaBJIeHUEM JTMHUA WHIYKIIHAH.

461. B oanoponHoM MarautHoM mone (B = 0,1 Ti) paBHOMepHO ¢ yacToToit N = 5 ¢ Bpamaercs
cTepxeHb AnuHou £ = 50 ¢M Tak, YTO TUIOCKOCTh €r0 BpallleHUs MEepIeHINKYAsSIpHA JTUHUSAM Hamps-

1 Vckopenne a onpeensercss B MOMEHT BXOK/IEHHS 3aPsUKEHHON 9aCTHIBI B 0OIACTh IPOCTPAHCTRA, T/IE JTOKATU30BAHA OJTHOPOIHBIE
MarHUTHOE ¥ EKTPUIECKOE OIS,
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KEHHOCTH, a OChb BpAILEHUsI IIPOXOJUT YePEe3 OJUH U3 €ro KOHLOB. ONpeaenuTb HHIYHUPYEMYIO Ha
KOHLIAaX CTEPKHA Pa3HOCTh NoTeHuuanos U.

471. Conenoun ceuennem S = 10 cm®  cozmepxur N = 10° Butkos. IIpu cune Toka | = 5 A mMaraut-
Has MHAYKUUsA B nons BHyTpH cosneHouaa pasHa 0,05 Tiu. Onpenenutb HHAYKTUBHOCTD L coneHoupa.

Puc.4.

Kontponsnas padora Ne 3.
Bapuanr 2.

302. Tpu oauHAKOBBIX TOYeUHBIX 3apsina Q1 = Q2 = Qs = 2 uKi HaXOAATCS B BEPIIMHAX PaBHOCTO-
POHHETO TPEYroJIbHUKA CO CTOpoHaMu o, = [0 cm. OnpenenuTs MOy Ib U HampaBJieHue cuibl F, nei-
CTBYIOIIIEH Ha OJTMH U3 3aps/I0B CO CTOPOHBI JIBYX IPYTHX.

312. TTo TOHKOMY TOJIYKOJIBITY pamuyca R = 10 cm paBHOMEpHO pacmpesesieH 3aps)l ¢ JIMHCHHOH
MIOTHOCTBIO T = [ mxKn/m. Onpenenuts HANPsSHKEHHOCTh £ AIEKTPUYECKOTO TOJIs, CO3/IaBaeMOr0
pacripeielleHHBIM 3apsiioM B Touke (), COBMAIAIONIEH C IIEHTPOM KOJIBIIA.

322. Ha n1ByX KOHIEHTpHYECKUX chepax paarmycoM R u 2RpaBHOMEpPHO pacrpenesieHbl 3apspl ¢ To-
BEPXHOCTHBIMH IJIOTHOCTSIMU 01 B 02 (puc. 5). Tpedyercs: 1) ucnonb3ys teopemy OcTporpaackoro-
lNaycca, HaiiTi 3aBHCUMOCTh E(T) HalpsHKEHHOCTH AJIEKTPUYECKOTO MOJISL OT PacCTOSHUS IS TPex
ob6macreit: |, Il u lll. IlpusasaTh 01 = 0, 62 =- 0; 2) BRIYACIUTH HANIPSHKEHHOCTh £ B TOUYKE, YIAJICHHOU
OT IIEHTpA Ha PAcCTOSHUE I, U yKa3aTh Hanpapienue BekTopa E. IIpunsarte o = 0,1 nKn/m? r = 3 R; 3)
mocTpouThb rpaduk E.

332. DieKTpUYecKoe MoJjie CO3/IaHO 3apsHKEHHBIM MPOBOIAIIUM IIIapoM, MOTeHIan ¢ kotoporo 300
B. Onpenenuth paboTy cui mojs mo nepememnieHuto 3apsga Q = 0,2 mxKn u3 touku 1 B TOuky 2
(puc. 6).

342. DnekTpoH, obaagaBIIuil KWHETHYEeCKoM 3Hepruei T = /() 5B, BieTea B OJHOPOJTHOE JICKTpUYC-
CKOE TOJie B HaIPaBJICHWU CWJIOBBIX JNUHUM mois. Kakoit ckopocThio Oyner oOmagaTh 3JEKTPOH,
MIPOM/IS B ATOM I0JI€ pa3HOCTh nmoTeHmanos U = 8§ B?

352. Kongencarop emkocTthio C1 = [0 mx® 3apsuxeH no Hanpspkenus U =10 B. Onpenenuts 3apsia
Ha 00KJIaJIKax 3TOro KOHJAEHcaTopa Mocie TOro, Kak napauiebHo eMy ObLI MOAKIIOUEH IPYroi, He-
3apsKEHHBINA, KOHAEHCATOp eMKOCThio C2 = 20 MK D.

362. DJIC Garapeu ¢= 80 B, BHyTpeHHee compotuBieHue R; = 5 Om. BHemnss uens norpedinser
MoImHOCTh P = 100 Bm. Onpenenuts cuiny Toka | B enu, Hanpspbkenne U, o1 KOTOPsIM HAXOAUTCS
BHEIIHSS 1IeTIb, U €€ CONMpoTHBiIeHHE R.

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

Kontponbnas paborta Ne 4.
Bapuanrt 2.

402. MaTHUTHBIA MOMEHT Pm TOHKOTO TIPOBOJIAIIETO KOJIBIA Pm =5 A - M%. OIpeieuTh MArHUTHYIO
WHIYKIUIO0 B B Touke A, HaxosIIeicst Ha OCH KOJIbIIAa U YAaJIEHHON OT TOUEK KOJIbIIa Ha PACCTOSTHUE
r =20 cwm (puc. 7).
412. Tlo TpeM mapajiebHbIM IPSIMBIM IIPOBOIAM, HAXOIAIIMMCS Ha OJMHAKOBOM paccTosHuu d = 20
CM JpYT OT JApyra, TeKyT oauHakoBble TOkH | =400 A. B n1Byx npoBojax HanpaBjeHHS TOKOB COBIIa-
JA0T. BeUUCIUTE A1 KaX70TO W3 MPOBOJOB OTHOIIEHWE CHUIBI, JNEHCTBYIOIIEH Ha HEro, K €ro
JUTHHE.
422. luck paanycoM R = 8 cM HeceT paBHOMEPHO pacIpe/IeICHHBIHN 1o moBepxHoCcTH 3apsn (o = 100
uKn/mM?). OnpenenuTs MarHUTHBIH MOMEHT pm, OOYCTIOBIEHHBIH BpalieHHeM AUCKA, OTHOCHUTENBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero HEHTP U MEPHEeHAUKYIIPHON IUIOCKOCTH JMCKa. YTJIOBas CKOPOCTb
BpaleHus aqucka o = 60 pam/c.
432. OpHO3apsAHBIA MOH HATPHUS MPOIIENT YCKOPSIONIYI0 pasHOCTh noTteHnuanoB U = 1kB u Bieten
MEePIEHIUKYIISIPHO JIMHUSIM MAarHUTHOM WHIYKIIMU B ofgHopoaHoe moje (B = 0,5 Tm). Onpenenuts
OTHOCHTEIIbHYIO aTOMHYIO Maccy A MOHA, €CJIM OH OTHCaJI OKPY>KHOCTh paauycom R = 4,37 cm.
442. VioH, mpoiast yCKOPSIIONIYIO pa3sHOCTh moTeHnuanoB U = 645 B, BieTen B CKpeIieHHBIE MO/
MPSIMBIM  YTJIOM OJHOpo HbIe MarHuTHOE (B = 1,5 M Tn) wu snexrpudeckoe (E = 200 B/m) mosst.
Onpenenuth OTHOIIEHUE 3apsa HOHA K €r0 Macce, €M MOH B ATHX MOJISX JIBUXKETCS MPSMOJIUHEH-
HO.
452. MarautHbiid IOTOK @ CKBO3b cedeHue cojieHonaa paBeH S0 mxBo6. Jlimna conenouna = 50
cM. HaifTu MarHuTHBII MOMEHT Pm COJICHOUA, €CIIM €T0 BUTKH IIJIOTHO MPHJIETAIOT APYT K IPYTY.
462. B o1HOpOTHOM MarHMTHOM ToJie ¢ uHaykiuen B = 0,5 Tn Bpamiaercst ¢ 4acToTou n =
10 ¢t crepxenb auHOM € = 20 cMm. Och BpallleHUs NapajuiejibHa JIUHUAM UHIYKIUA U TPOXOIUT
yepe3 OJIMH U3 KOHLIOB CTEPKHS MEPHEeHIUKYIApHO ero ocu. OmnpenenuTh pa3HOCTh MOTEHIIMAOB
UHa KOHIIaX CTEPKHS.
472. Ha kapToHHbIi kapkac muHO# £ = 0,8 M 1 quamerpom D =4 cM HaMOTaH B OJIMH CJIOW MTPOBOJI
muamerpomM d = 0,25 MM Tak, YTO BHUTKH IUIOTHO MPHWIEralOT APYr K APYry.  BbIuvciInTh
MHIYKTUBHOCTH L MOy4MBIIETOCsS COJICHOUIA.

Puc. 7
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KonTponbsnas padota Ne 3.
Bapuanr 3.

303. JlBa mosioKUTENBbHBIX TOYeYHbIX 3apsina Q u 9Q 3akperuiensl Ha paccrosuuun d = 100 cm apyr
oT apyra. OnpenenuTb, B KaKOi TOUKE Ha MPSMOM, IPOXOAIIEN Yepes3 3aps/ibl, CIEIyeT IOMECTUTh
TPETU 3aps]l TaK, YTOOBI OH HAXOJWJICS B PABHOBECUH. YKa3aTh, KAKOW 3HAK JOJHKCH MMETh 3TOT
3apsii A TOrO, 4TOObI paBHOBECHE OBLIO YCTOWYHMBBIM, €CIH MEPEMEIICHUs 3apsiiOB BO3MOXKHBI
TOJIBKO BJIOJIb IIPSIMOM, IPOXOJAIIEH YEPE3 3aKPEIJICHHBIE 3aps/bl.

313. Tonkoe koybIIO HeceT pacnpeaencHHbd 3apsin Q = 0,2 mxKn. Onpenenuts HanpsHKEHHOCTh E
AIIEKTPUYECKOTO TIOJIS, CO3[aBaeMOTO PACIIPENICICHHBIM 3apsSoM B TOYKE A, PaBHOYIAJCHHON OT
BCEX TOYEK KoJibla Ha pacctosiauu I' = 20 cym. Paguyc xombma R = 10 cu.

323. Ha nByX KOHIIEHTpHUYECKHX cdepax paguycoM R u 2RpaBHOMEPHO pacrpeneneHbl 3apsibl C 1M0-
BEPXHOCTHBIMH ILIOTHOCTSAMH 01 M 02 (puc. 8). Tpedyercs: 1) ucnonb3ys reopemy OcTporpaickoro-
l"aycca, HaiiTh 3aBUCHUMOCTH E(F) HapsOKEHHOCTH DJIEKTPUYECKOTO TOJISI OT PACCTOSHUS IS TPEX
obnacreii: |, Il u lll. 1) npunsth 01 = - 40, 02 = 0. 2) BBIYUCIUTH HANPSHKEHHOCTHh £ B TOYKe, yaa-
JIEHHOM OT IIEHTpa Ha paccTOSHUe I, U yKa3aTh Hanmpapienue Bektopa E. [Ipuaateo = 50 nKn/m?, r =
1,5 R; 3) moctpouts rpaduk Ep.

333. Dnekrpudeckoe mose co3aano 3apsaamMu Q1 = 2 uxKn n Q2 = -2 mxKn, HaXoaAIUMUCS Ha pac-
crosiuu d = /0 cm apyr ot apyra. OnpeaeauTs paboTy CHIT IMOJIs, COBEPIIACMYIO MPH IePEMEIICHUN
3apsna Q = 0,5 mxKn w3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHomeHue ckopocteid vonoB Cu™ u K, mponreammx o MHAKOBYIO Pa3sHOCTh MOTEHIU-
aJloB.

353. Konaencaropsl emkoctsiMu C1 = 2 ux®@, C2 = 5 mx®@ u C3 = 10 mx® coenuHEHBI TIOCTICI0BA-
TEJIBHO U HaxoAaTcs noj HanpsbkenneM U = 850 B. OnpenenuTs HallpsbKEHUE U 3apsii Ha KaXaI0M U3
KOHJICHCATOPOB.

363. Ot 6arapen, D/IC kotopoii ¢ = 600 B, Tpebyercs nepenarb SHEPTUIO Ha paccTostaue £ = 1 km.
[Torpebnsemast moutHocTh P = 5 kBm. HaiiTu MUHUMAaJIbHBIC IOTEPH MOIIHOCTH B CETH, €CIIU JHa-
METP MEIHBIX MMOABOAANIUX poBo0B d = 0,5 cm.

373. Cuna Toka B mpoBOHKKE conpoTuBiieHneM R = 10 Om 3a Bpems t = 50 ¢ paBHOMEpHO HapacTa-
et oT l1 = 5 A nol2 = 10 A. Onpenenuth KOMMUECTBO TEIUIOTHI Q, BBIJCTUBIIEECS 3a 3TO BPeMs B
MIPOBOHHKE.

Puc.8 Puc.9.

Kontponsnas paborta No 4.
Bapuanr 3.

403. ITo 1ByM CKpEeLIEHHBIM MO/ MPSMBIM YIJIOM O€CKOHEYHO JJIMHHBIM NMPOBOAOM TeKyT Toku | u 2|
(I =100 A). OnpenenuTh MarHuTHYI HHAYKIUIO B B Touke A (puc. 10). Paccrosiane d = 10 cm.

413. KBagpaTHas MpOBOJIOYHAsL paMKa paclojio)keHa B OJJHOM MJIOCKOCTU C JAJIMHHBIM MPSIMBIM MpPO-
BOJIOM TakK, YTO JIBE€ €€ CTOPOHBI IapajuleiabHbl poBoay. 1lo pamke M MpoOBOLy TEKYT OJMHAKOBBIE
Toku | =200 A. Onpenenuts cuity F, 1elicTBYOIYIO Ha paMKy, €clii Oivkaiiiast K IpoBOy CTOPO-
Ha paMKHU HaXOJUTCS OT HETO Ha PaCCTOSHUM, PAaBHOM €€ JUTHHE.
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423. Crepxenp anuHON { = 20 cM 3apspkeH paBHOMEPHO pacIpelesieHHBIM 3apsaoM C JIMHEHHOM
mwiotHOCTHIO T = 0,2 MKK1/M. CTepikeHs Bparmaercs ¢ yactotoit N = 10 ¢ oTHOCHTENBHO OCH, TIEp-
NEHAUKYISIPHON CTEPXKHIO U MpoXojsduieil yepe3 ero koHel. OnpenenuTb MarHUTHBI MOMEHT pm,
00yCIIOBIICHHBIH BpaIlIECHUEM CTEPKHSI.

433. DneKkTpoH mpomien yckopsitoryto pazHoctsh noteHnuanoB U = 800 B u, BiereB B 0AHOpOIHOE
MarautHoe noJjie B =47 m Tn, cran aBuraThCs Mo BUHTOBOM JUHKMHK ¢ marom h = 6 cm. OnpenennTh
paauyc R BUHTOBOM JIMHUU.

443. Anb(a-uacTriia BieTeNa B CKPEIICHHBIE N0 MPsIMBIM yriioM marHutHoe (B = 5 mTn) u anek-
tpuueckoe (E = 30 kB/M) nomns. OnpenenuTs ycKopeHue a- anb(ha-u4acTHIEl, eciu eé ckopocTs V (| V|
=2 - 10° m/c) mepnenaukynsapHa BekTopaM B u E, mpuuem cuibl, AeiCTBYIONIHE CO CTOPOHBI ITHX
10JIEH, MPOTUBOHAIIPABJICHBI.

453. B cpenHeil 4acTu coJIEHOU A, coaepKamiero N = § BUTKOB/CM, MOMEIIEH KPYrOBOW BUTOK JHa-
meTpom d = 4 cMm. [1n0CKOCTh BUTKA pacnojioxena moj yriiom ¢ = 60° k ocu cosneHonaa. Onpeje-
JIUTh MarHUTHBIN MOTOK @, TPOHU3BIBAIOIINI BUTOK, €CJIM 10 OOMOTKE cojieHou1a TedueT Tok | =1 A.

463. B mpoBOJIOYHOE KOJBIIO, MPHCOEIMHEHHOE K OaNTMCTHYECKOMY TalbBAaHOMETPY, BCTABUJIH
npsimoit MmarHuT. [Ipu sToM o menwm mpormen 3apsa Q = 50 mxKn. Onpenenuts n3MeHEeHHE MarHUT-
Horo notoka A®d wyepes KOJIBIO, €CITM CONPOTUBJICHHE IIeTH rajsBanoMerpa R =10 Om.

473. Karymika, HAMOTaHHAsl HA MarHUTHBIN HWIMHAPUYECKUN Kapkac, umeer N = 250 BUTKOB U HH-
OyKTUBHOCTD L1 = 36 MI'H. UTOOBI yBeNMUYUTh MHIYKTUBHOCTH KaTymku A0 L2 = 100 mI'n, oOMOTKY
KaTYILIKHU CHSJIM M 3aMEHUJIM OOMOTKOW M3 00Jjiee TOHKOW MPOBOJIOKH C TAKUM pacueToM, YTOObI JIH-
Ha KaTyLIKU ocTayack npexHeil. CKoJIbKO BUTKOB 0Ka3aJoCh B KATYILIKE MOCJIE MEPEMOTKU?

Puc.10

KontpospHas pabdoTa 3.
Bapuanrt 4.

304. JIBa oqMHAKOBO 3apsDKEHHBIX IIapHKa MOJBEIICHbl B OJHONW TOYKE Ha HUTSAX OJWHAKOBOM JUTH-
Hbl. [Ipu 3TOM HUTH pasonutrchk Ha yroiu a. lllapuku norpyxatot B Macio. KakoBa mioTHOCTh p mMac-
J1a, €CIIU yroJl pacxXosKJIEHUs! HUTEH MpU MOTrpy)KEeHUH B MacClO ocTaeTcsi Heu3MeHHbIM? [1moTHOCTh
MaTepuana WapuKoB po = 1,5 - 10° ke/m®, nusnexTpuueckas MPOHUIAEMOCTh Macia & = 2,2,

314. Tpetb TOHKOTO KOJblLIa paguyca R = 10 cm HeceT pacnpeneneHusiii 3apsg Q = 50 nKn. Onpe-
JIeNUTh HAMPSKEHHOCTh £ 3IEKTPUUECKOTo MOJIs, CO3/aBaeMOT0 paclpeIeICHHBIM 3apsOM B TOUKE
O, coBnaaamoIe ¢ IEHTPOM KOJIbIIa.

324. Ha nByXx KOHIIEHTpHYECKUX cdepax paguycoM R u 2RpaBHOMEpHO pacnpeaencHbl 3apsbl C Mo-
BEPXHOCTHBIMU ITJIOTHOCTSIMU 01 U 02 (puc. 11). TpeOyercs: 1) ucnomnb3ys Teopemy OcTporpaackoro-
l"aycca, nHaiiTi 3aBHUCHUMOCTh E(T) HampsHKEHHOCTH AJIEKTPUYECKOTO TOJI OT PAaCCTOSHUS JJS Tpex
obnacreii: |, Il u lll. Ilpunareo: = - 20, 02 = o} 2) BBIUUCIAUTD HAIPSDKEHHOCTh £ B TOUKe, yAaJlcH-
HO# OT LIEHTpA Ha PacCTOsHUE I, ¥ yKa3aTh HanpasieHue Bektopa E. [Ipunsarse = 0,1 mxKn/m?, r =
3R; 3) noctpouts rpaduk E.

334. JIBe mapanienbHble 3apsKEHHbIE MI0CKOCTH, TTOBEPXHOCTHBIE MJIOTHOCTH 3apsijia KOTOPBIX g1 =
2 mxKn/m? v 02 = - 0,8 mxKn/m?, HaxomsTes Ha paccrostauu d = 0,6 cm apyr ot apyra. OnpenenuThb
pa3HoCTh moTeHIHanoB U MeX Ty MIOCKOCTIMHU.

344. DnextpoH ¢ sHeprueit T = 400 3B (B G6CKOHEYHOCTH) IBMXKETCS BJIOJIb CHUJIOBOM JIMHUU IO
HAMpPAaBJICHUIO K TIOBEPXHOCTH METaJUIMYECKOH 3apshkeHHOM ceprl panuycoM R = 10 cm. Onpene-
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JUTh MUHUMAJIBHOE PACCTOSHHUE (1, HA KOTOPOE MPUOIU3UTCS AIIEKTPOH K MOBEPXHOCTH Cepsl, ecin
3apsigee Q = - 10 nKn.

354. J1Ba xongencatopa eMKkocTsIMH C1 = 2 Mx®@ u C2 = 5 mx®@ 3apsHKeHbI 10 HANpPSHKEHUH U=
100 B u Uz = 150 B cootBercTBeHHO. OmpeieiuTh HANPsHKEHUE HA 00KIaIKaxX KOHJIEHCATOPOB I0-
ClIe X COEAMHEHNS 00KJIaIKaMH, UMEIOIIMMU Pa3HOMMEHHBIE 3aps/Ibl.

364. Ilpu BHemHeM conpotuBieHnd R1 = 8 Om cuna Ttoka B uenu |1 = 0,8 A, npu conpoTtusiieHnu Rz
= 15 Om cuna toka |2 = 0,5 A. Onpenenuts cuity Toka l; KOpoTKoro 3ambeikanus ucrounuka IJ(C.
374. B npoBoHuKe 3a Bpemsi t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUH CHIIbI TOKa OT l1 = 1 A o |2 =
2 A BBIIENUIOCH KOJIMYECTBO TEIIOTh Q = 5 x/[orc. Haliti conmpotuBienue R mpoBoHUKA.

Puc. 11

Kontponbnas padorta Ne 4.
Bapuanr 4.

404. T1o 6eckOHEYHO UIMHHOMY TPOBOTY, H30THYTOMY TaK, KaK 3TO MMOKa3aHO Ha puc. 12, TeueT ToK
| =200 A. OnpenenuTts MarHuTHy0 UHAYKIMIO B B Touke O. Paguyc nyru R =10 cm.

414. KopoTkas KaTyIlIKa IJIOMAAbI0 MOTepedHoro ceueHus S = 250 cM?, coaepxkamas N = 500 But-
KOB TIPOBO/IA, TI0O KOTOPOMY Te4eT ToK | = 5 A, momelieHa B OTHOPOJHOE MAarHUTHOE TOJIE€ Hamps-
»enHocteio H = 1000 A/m. Haiitu: 1) MarHUTHBIM MOMEHT pm KaTYIIKH; 2) BpaIIAlOMUA MOMEHT M,
NeliCTBYIOMMiT Ha KAaTYIIKY, €CIIM 0Ch KaTYIIKH cocTasnseT yron ¢ = 30° ¢ nuausaMu mons.

424. TIpOTOH JBMKETCS IO OKPYKHOCTH paguycoM R = 0,5 cM ¢ mureitHo# ckopocThio v = 108 m/c.
Onpenenutb MarHUTHBIIE MOMEHT Pm, CO3/1aBA€MbIil SKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anwp(da-yacTunia mpomuia ycKopsomyo pa3Hocts noteHnuagos U = 300 B u, monas B oaHO-
POJIHOE MAarHUTHOE TI0JIe, CTala IBUraThCs [0 BUHTOBO# JiMHMK paguycoM R = 1 cM u marom h = 4
cM. OnpenenuTh MarHUTHYIO HHAYKIWIO B mois.

444, DnekTpoH, MPOUJI YCKOPSIOUIYIO pa3HOCTh nmoteHnuanoB U = 1,2 kB, monan B CKperieHHbIC
MO/ MIPSIMBIM YIJIOM OJIHOPOAHBIE MAarHUTHOE U 3JIeKTpuyeckoe 1nojis. OnpenenuTb HanpsHKeHHOCTD
E snekrpuueckoro noJis, ecivu MarHuTHas MHAyKiusa B ons paBua 6 mTo.

454, Ha nauHHBIA KapTOHHBIN Kapkac aquamerpoMm d = 0,2 MMm. OmnpenenuTs MarHUTHBIA TOTOK D,
CO3/1aBaeMblii TAKMM COJICHOMIOM TIpH cuie Toka | =0,5 A.

464. ToHKUH METHBIN MPOBOJ MacCOd M = 5 T' COTHYT B BUJC KBajapaTa, U KOHIIbl €0 3aMKHYTHI.
KBanpar nomeiiieH B ojiHopoiHOe MarautHoe motie (B = 0,2 Ti) Tak, 4To ero miocKoCTh MepreH/Iu-
KYJISpHA JIUHUAM 1107151, OnpenenuTts 3apsia Q , KOTOpBIi MOTeueT Mo MPOBOJHHUKY, €CIIM KBaAparT, Mo-
TSHYB 32 IPOTUBOTOJIOKHBIE BEPIIUHBI, BHITSHYTh B JIMHUIO.

474. UunykTUBHOCTD L coleHOnAa, HAMOTAHHOTO B OJIMH CIIOM HA HEMarHUTHBIN Kapkac, paBHa 0,5
MI'H. JlnunHa € conenonma pasHa 0,6 M, muamerp D =2 cm. OmnpenenuTh OTHOIICHHE N YKCIIa BUT-
KOB COJICHOM/IA K €ro JJIUHE.
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Puc.12

KonTtponpsHnas padota Ne 3.
Bapuanr 5.

305. Yetsipe oaunaakoBbix 3apsiaa Q1 = Q2 = Qz = Qs = 40 xHn 3aKkperuieHsl B BEpIIMHAX KBaIpaTa
co cTopoHoil o = 10 cm. Haiitu cuity F, nelicTByIolyto Ha OAMH U3 3TUX 3apsiIoB CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHEYHBIN TOHKUU CTEP)KEHb, O'PAaHUYCHHBIN C OJHOW CTOPOHBI, HECET PAaBHOMEPHO pac-
MpeeNeHHBIN 3apsii ¢ JTUHEWHOW MIOTHOCTRIO T = (0,5 mxKni/m. OnupenenuTs HanpsskeHHOCTh E
AJIEKTPUYECKOT0 II0JIs, CO3JaBa€MOr0 pAaCIpe/eleHHbIM 3apsaIoM B TOUKe A, Jexalled Ha ocu
CTEpXHS Ha paccTOssHUU o = 20) cm OT €ro Havaa.

325. Ha nByx 0€CKOHEUHBIX MapauIeIbHBIX IUIOCKOCTSAX PAaBHOMEPHO PACHpENeNeHBI 3apsiibl C MO-
BEPXHOCTHBIMHU IUIOTHOCTAMHU o1 U 02 (puc. 13). Tpedyetcs: 1) ucnosb3ys Teopemy OcTporpaickoro-
lNaycca u mpuHIMI CyNEepHO3ULIMN AIEKTPUUECKHUX MOJIel, HAWTH BhIpakeHHe £(X) HampspKEHHOCTU
anekTpudeckoro mois B Tpex obmactax: |, I u lll. Ilpunsateo1r = 20, 02 = 0, 2) BRIYUCIUTH HaNps-
KEHHOCTh £ TOJIS B TOUKE, pAacIOJIOKEHHOM ClieBa OT IJIOCKOCTEH, U yKa3aTh HalpaBlieHUE BEKTOpa
E; 3) moctpouts rpaduk E (x).

335. Jlumois ¢ 37eKTpudecKuM MOMEHTOM P = /00 uKn - m cBOOOJHO YCTaHOBWICS B CBOOOJHOM
AIIEKTPUYECKOM M0JIe HanpsHKeHHOCThIo E = 200 kB/m. OnpenenuTs paboTy BHEIIHUX CHJI, KOTOPYIO
HeoOXO0/IMMO COBEPIINTH JUIS TOBOPOTA JUMONS Ha yroi a = 180°,

345. DnekTpoH, MPOKAs B TUIOCKOM KOHJIEHCATOpE MYTh OT OJHOW TUIACTHHBI JI0 APYTrOH, MPHOOpe
ckopocTh v = 10° m/c. Paccrosaue mMesxny nnactuHamu d = 8 mm. Haiitu : 1). PasHOCTh moTeHIMA-
noB U Mexy ruiactTuHamy; 2). IIoBepXHOCTHYIO IIIIOTHOCTH 3aps/ia o Ha IUIaCTUHAX.

355. JIBa 0IMHAKOBBIX TUIOCKUX BO3IYIIHBIX KOHJCHCATOpa eMKOCThI0 C = 100 n® Kaxaplii coen-
HEeHBI B Oatapero nocienoBarenbHo. OnpenennuTh, Ha CKOJIBKO U3MeHUTCs eMKocTh C Oarapeu, eciu
IIPOCTPAHCTBO MEXAY MJIACTUHAMU OJHOTO U3 KOHJIEHCATOPOB 3allOJIHUTh MapapUHOM.

365. D/IC Gatapeu ¢= 24 B. HaubombIras cuia Toka, KOTOPYIO MOXKET JaTh Oarapes Imax = 10
A. OnpenenuTh MaKCUMaIbHYIO0 MOIIHOCTh Prax, KOTOPask MOKET BBIACISTHCS BO BHELIHEH LIEMH.
375. Cwiia TOKa B TIPOBOJIHUKE M3MEHSETCS cO BpeMmeHeM 1o 3akoHy | = losinwt. Haittu 3apsn Q,

MIPOXOIAIINH Yepe3 MONepeyHoe CeYCHHEe MTPOBOIHMKA 3a BpeMs {, paBHOE MOJIOBUHE reproja 7,
Ecnu HavanpHas cuna Toka lo = 10 A, muxinmdeckas gacrora o = 50 zc™.

Puc.13

KonTponbHas padota Ne 4.
Bapuanr 5.

405. ITo Tonkomy kosblly paguycoM R =20 cm teuer Tok | = 100 A. Onpenenuts MarHUTHYIO HUH-
aykiuo B Ha ocu kosbiia B Touke A (puc. 5). Yron = n/3.

415. Tonkwuii npoBoa JyinHOM £ = 20 cM M30THYT B BUJE MOJIYKOJIbIIA U MMOMEIIEH B MATHUTHOE T10J1e
(B =10 MTx) Tak, 4To Iuiomaab MOIyKOJIbIa NEPHEHIUKYIIPHA JMHUAM MarHuTHON unaykuuu. [o
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npoBoay npomnyctwid Tok | = 50 A. Onpenenuts cuny F, aeiictByronryio Ha npoBoj. [loasosiiue
IIPOBOJIa HAIIPaBJIEHbI BAOJb JIMHUI MATHUTHONW MHIYKIUH.

425. Tonkoe xoJibiio paanycoM R = 10 cm Hecer paBHOMepHO pacnpeaencHHbid 3apsa Q = 80 uKi.
Komb1io BpamaeTcs ¢ yrioBoi cKopocThio @ = 50 pasi/c OTHOCUTENLHO OCH, COBIAAAIOINICH C OJTHUM
U3 JMaMEeTPOB KoJblla. HaiiTh MarHUTHBIM MOMEHT pm, 00YCIOBIIEHHBIN BpaIlEHUEM KOJIbLIA.

435. 3apspkeHHAs YaCTHIIA MPOIIIa YCKOPSIONIYI0 pa3HocTh noteHuanoB U = 100 B u, Brieres B o1-
HopoHOoe MarauTHOe moJie (B = 0,1 Tx), crana qBUrathCs 0 BUHTOBOM JIMHUU ¢ mraroM h = 6,5 cm
n paauycoMm R =1 cm. OnpenenuTs OTHOLLIEHUE 3apsi/ia YaCTULBI K €€ Macce.

445. Ognoponubie MmarautHoe (B = 2,5 MTu) u anekrpudeckoe (E = 10 kB/M) mossi ckpenieHsl Mo
IPSAMBIM YITIOM. DNEKTPOH, CKOPOCTh U KOTOporo pasHa 4 - 10° m/c, BieTaeT B 3TH 10JIA TaK, 4TO CH-
JIbl, JACWCTBYIOIIME HA HEr0 CO CTOPOHBI MAarHUTHOTIO M 3JIEKTPUYECKOTO IMOJIEH, COHAIpaBJICHbI.
OnpeenuTh YCKOPEHHE @ IeKTPOHA.

455. KBanpatHblii KOHTYp €O cTopoHOU o = 10 cM, B KOTOpoM TedeT TOk | = 6 A, HaxoauTcs B Mar-
HutHoM mosie (B = 0,8 To) mox yrimom a = 50° k nuHusM uHaykiuu. Kakyto paboTy 4 HY)XHO CO-
BEPIINTD, YTOOBI IPU HEU3MEHHOM CUJjle TOKa B KOHTYPE U3MEHUTH €ro (JOpMYy Ha OKPYKHOCTbH?

465. Pamka u3 npoBona conpotusieHrneM R = 0,04 OmM paBHOMEpHO Bpamaercss B OJHOPOTHOM Mar-
HuUTHOM noje (B = 0,6 Tm). Och BpallleHus J€XKUT B INIOCKOCTH PaMKH U MEPIEHIUKYISPHA JIUHUIM
naaykuy. [nomans pamku S = 200 cm?. OnpeenuTs 3apan Q , KOTOPBIA MOTEUeT MO paMKe TpH
M3MEHEHHUHU YIJla MEXAy HOPMAaJIbIo K paMKe M JIMHUAMU UHAyKuuu: 1). ot 0 mo 45° 2). ot 45 1o
90°.

475. Conenonn coaepxut N = 800 ButkoB. CeueHnune cepeunrka (M3 HEMarHUTHOTO MaTepHasa)

S =10 cm?. TTo 06MOTKE TEYET TOK, CO3IAFOIINI TOJIE C naaykauen B =8 mTn. Onpenenuts cpen-
Hee 3HaueHne JD/IC « £ 9 caMOMHIYKIHUH, KOTOpas BO3HMKAET HA 3aKMMax COJIEHOMJA, €CIU CHJIa
TOKa YMEHBIIAETCs MPAKTUYECKH 10 HyJs 3a Bpems At = 0,8 mc.

Puc.14

KontpospHas padora Ne 3.
Bapuanrt 6.

306. Toueunsie 3apsaapl Q1 = 30 mxKn u Q2 = -20 mxKn naxoasarcs Ha paccrosaun d = 20 cm 1pyr
ot apyra. OnpeaenuTs HaMpPsHDKEHHOCTh 3JIEKTPUYECKOro mojist £ B TOYKE, yAalleHHOH OT MepBOro
3apsja Ha pacCcTOssHUM It = 30 cm, a OT BTOPOTO - Ha 2 = 15 cm.

316. Ilo TorkoMy KoJbIly paguycoM R = 20 cm paBHOMEPHO pacnpezenieH ¢ JUHEHHON MI0THOCTHIO
T = 0,2 mxKn/m 3apan. OnpenenuTs HAOPSHKEHHOCTh £ AIEKTPUYECKOro MOJis, CO3aBaeMoro pac-
IpeIeIeHHBIM 3apsioM B TOUKe A, HaXOISIICHCs Ha OCH KoJiblla Ha pacctosuur h = 2Rot ero 1eH-
Tpa.

326. Ha nByx OecKOHEUHBIX MapauUIeTbHBIX IUIOCKOCTSIX PAaBHOMEPHO pacmpeieNieHbl 3aps/bl ¢ IMo-
BEPXHOCTHBIMH INIOTHOCTAIMU 01 U 02 (puc. 15). Tpebyetcs: 1) nucnonb3ys teopemy OcTporpaackoro-
l"aycca ¥ MPUHLMIT CYNEPHO3ULINN SIEKTPUUECKUX MOJIeH, HalTH BbIpaxeHue E(X) HanpsHKeHHOCTH
anekTpuyeckoro noiis B Tpex obnactax: |, 1l u Il Ilpunsateor = 40, 02 =2 o; 2) npussts o = 40
nK1/M? ¥ TOUKy PacroNokKUTh MEXKLY MIIOCKOCTAMY; 3) HOocTpouTh rpaduk E (x).

336. YeThlpe OJMHAKOBBIX KaIUIM PTYTH, 3apsHKEHHBIX 710 MOTeHIMana ¢ = /(0 B, cIUBalOTCS B OJHY.
KakoB noteHuuan g1 o6pazoBaBIIencs Kariu?
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346. ITemHKa Maccoit M = 5 ke, Hecymas Ha cebe N = 10 synekTpoHOB, mpomuia B BAKyyMe yCKOpsi-
I011Yy10 pa3HocTh noteHuanoB U = / MB. KakoBa kuHeTnueckas 3Heprust 1 nbuinHkH? Kakyro cko-
pPOCTh » TIprOOpeNa MbUTHHKA?

356. JIBa konaencaropa emkoctsMu Ci1 = 5 ux®@ u C; = 8§ mxk® COEAMHEHBI TOCIEAOBATEIHLHO U
npucoenuHensl k 6arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsiabl Q1 u Q2 KOHICHCATOPOB U Pa3HO-
ctu noteHmanoB Uin Upmexmy ux oOKiIagkamm.

366. Axkymymsitop ¢ DC ¢ = [2 B 3apspKaeTcsi OT CETH IMOCTOSHHOTO TOKa ¢ HanpsbkeHuem U =
15 B. OnipenenuTh HaNpsDKEHUE HA KJIEMMaX aKKyMYJISITOPa, €CIIM €0 BHYTPEHHEE CONPOTUBIICHHE
R; =10 Om.

376. 3a Bpems t = /0 ¢ ipu paBHOMEPHO BO3PACTAOIICH CHIIC TOKA OT HYJIS J0 HEKOTOPOTO MaKCH-
MyMa B MPOBOJHHUKE BBIICINIOCH KOTHMUECTBO TEIUIOTHl Q = 40 x/owc. Onpenenuts CpeaHIOn CHUITY
TOKa ¢ | » B IpOBOJIHUKE, €cliu ero conpotusieHue R = 25 Om.

Puc.15

406. ITo n1ByM OSCKOHEUHO JUTMHHBIM IPOBOJIAM, CKPEIICHHBIM TI0JT MMPSMBIM YTJIOM, TEKYT TOKH |1 1
I =211 (I = 100 A). Onpenenuts MarHUTHYIO HHAYKINIO B B Touke A, paBHOYAaIEHHON OT MPOBO-
noB Ha paccrostare d = 10 cum (puc. 6).

416. lIunel renepatopa miuHo# | = 4 M HaxozsTes Ha pacctosiauu d = 10 cm apyr ot npyra. Haiitu
CHJTYy B3aUMHOTO OTTAJIKWBAHMSI IIUH MPU KOPOTKOM 3aMBIKaHUH, €CJIH TOK |3 KOPOTKOTO 3aMBbIKaHUS
paBeH 5 KA.

426. 3apsg Q = 0,1 mxKn paBHOMepHO pactipenenén no crepxkHio amuHo £ = 50 cm. CtepikeHb
BpaIaeTCs C YIII0BOM CKOPOCThIO @ = 20 paj/c OTHOCUTEIBHO OCH, TIEPIICHIUKYIISIPHON CTEPIKHIO U
MPOXOJAIIEH uepe3 ero cepeauHy. HailTh MarHUTHBIE MOMEHT Pm, OOYCIIOBJICHHBIH BpallleHHEM
CTEpXKHSI.

436. DnekTpoH BieTeN B OAHOpoaHOE MarHUuTHOE mosie (B = 200 m Ti) nmeprneHaIuKyIsIpHO JTUHUSM
MarHuTHOM HMHAYKIUH. ONpenenuTh CUIy SKBHUBAJIEHTHOTO KPYTOBOTO TOKa |l , cO3AaBaeMoro
JIBUKEHHEM AJIEKTPOHA B MATHUTHOM IIOJIE.

446. OgHo3apsAAHBIA HOH JIUTHUA Maccoil M = 7 a.e.M. MpoIled YCKOPSIOUIYI0 Pa3HOCTh MOTEHIMAIOB
U = 300 B marautHOE M 3neKkTpudeckoe mois. OnpeneauTs MarHUTHYI0 MHAYKIHUIO B moss, ecnm
TPaeKTOpUsl HMOHA B CKPELICHHBIX MOJAX mpsiMoiinHeitHa. HanpsbxkenHocts E snextpuyeckoro moss
paBHa 2 kB/m.

456. [Tnockuii KOHTYp ¢ TOKOM | =5 A, cBOOOJHO yCTaHOBHWJICS B OJTHOPOJTHOM MarHUTHOM mojie (B
= 0,4 Tn). [Inomans koutypa S = 200 cM?. [lonnepxxuBasi TOK B KOHTYpe HEU3MEHHBIM, €T0 MOBEP-
HYJIH OTHOCUTEJIBHO OCH, JIeXKalleil B INIOCKOCTH KOHTYpa, Ha yroil a = 40° . Onpenenuts coBep-
HICHHYIO TP 3TOM paboTy A.

466. TIpoBonouHbIii BUTOK AuameTpoM D =5 cm u compotusienueM R = 0,02 Om HaxomuTces B 011-
HOpoAHOM MarHuTHOM monie (B = 0,3 Tm). IlnockocTs BUTKa cocTaBisgeT yroa ¢ = 40° ¢ IMHUAMU
unaykuud. Kakoi 3apsg Q mpoTeder mo BUTKY MPHU BBIKIIOYEHUH MarHUTHOTO MOJIs?

476. Tlo xarymke HHAYKTUBHOCTBIO L = 8 MkI'H Teder Tok | = 6 A. Onpenenuts cpeqHee 3HaUCHUE
OJC « £ s caMOMHIYKIIMH BO3HUKAIONMIEH B KOHTYpPE, €CIIM CUJIa TOKAa U3MEHUTCS MMPAKTUUECKH 10
HyJs 3a Bpems At =5 Mmc.
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Puc.16

Kontponsnas pabora Ne 3.
Bapuanr 7.

307. B BepmnHax MpaBWIBHOTO TPEYroJIbHUKA CO CTOPOHOU a = [0 cm Haxomsarcs 3apsiabl Q1 = 10
mrKn, Q2 = 20 mxKn n Q3 = 30 mxKn. Onpenenuts cuity F, neiictByromyto Ha 3apsg Q1 co cropo-
HBI JIBYX APYTUX 3apSJIOB.

317. Tlo TOHKOMY TIOJTYKOJIBITY paBHOMEPHO pactpenereH 3apsa Q = 20 mxKn ¢ TMHEWHOW TUIOTHO-
cteto T = 0,1 mxKn/m. Onpenenuts HaAPsDKEHHOCTh E 3JEKTPUYECKOTO TOJIs, CO3/1aBaeéMOro pac-
MIpe/IeTIeHHBIM 3aps0M B Touke O, COBIAJAlONIEH ¢ IIEHTPOM KOJIbIIA.

327. Ha nByx O€CKOHEUHBIX MapaUIeNIbHBIX TUIOCKOCTSIX PAaBHOMEPHO paclpeeseHbl 3apsbl C 1Mo-
BEPXHOCTHBIMHU IUIOTHOCTAMHU o1 U g2 (puc. 17). Tpedyetcs: 1) ucnosbzys reopemy OcTporpackoro-
lNaycca u mpuHIMN Cyneprno3uLUU 3EKTPUUECKUX TMOJIei, HalTH BhIpakeHHue E(X) HampsbKEHHOCTH
anekTpudeckoro moiist B Tpex obmactsax: |, Il u lll. Tlpunsiteor = o, 02 =-2 o; 2) npussare ¢ = 20
1K1/M? ¥ TOUKy PacIIOOKHTh CIIPaBa OT IUIOCKOCTe.; 3) mocTpouTh rpaduk E (x).

337. ToHkuil cTepKeHb COTHYT B KOJBIO paaunycoM R = /0 cm. OH paBHOMEPHO 3apshKEeH C JIMHEH-
HOM MJIOTHOCTHIO 3apsiaa t = 800 nKn/m. OnpenenuTh MOTEHIIUA ¢ B TOYKE, PACIIOI0KEHHON HA OCH
KoJIbIIa Ha pacctossaun h = 10 cm OT ero menTpa.

347. Kakoli MUHUMAaJIbHONW CKOPOCTBIO Umin JOJDKEH 00JalaTh MPOTOH, YTOOBI OH MOT JIOCTUTHYTh
MMOBEPXHOCTHU 3apsHKEHHOTO JI0 MoTeHnuana ¢ = 400 B metamiudeckoro mapa (puc. 18)?

357. IInockuii KOHJAEHCATOP COCTOUT M3 JIBYX KPYTJIBIX TUIacTHH paanycoM R = 10 cm xaxnas. Pac-
crosiHre Mexay miactuaamMu d = 2 wm. KoHIeHcaTop MpHCOSIMHEH K HCTOYHHUKY Hampspkenus U =
80 B. Onpenenuts 3apsa Q m HanpsHKEHHOCTh E mMomst KoHaeHcaTopa B ABYX CIIydasx: a) JAUDJICK-
TPUK — BO31IyX; 0) AMDIEKTPUK — CTEKIIO.

367. Ot ucrouynuka c HanpspbkenueM U = 8§00 B HeoOxoauMo miepenaTh MoTpeOUTEN0 MOITHOCTEL P
= 10 kBm Ha HexkoTOpoe pacctosiHue. Kakoe Hanboplee CONpOTUBIEHUE MOKET UMETh JIMHUS T1e-
penaun, yToObl MOTEpU SHEPruM B Hel He npesbimanu 10 % ot nepenaBaemMoil MOIIHOCTH?

377. 3a Bpems t = § ¢ mpu paBHOMEPHO BO3PACTABIIICH CUJIE TOKA B IPOBOHUKE CONMPOTUBICHUEM R
= 8 Om BBIACTUIIOCH KOJIUYEeCTBO TEIIOThl Q = 500 /. Onpenenuts 3apss ¢, IPOXOIAIINI B TPO-
XOJSIIIMH B MPOBOJHUKE, €CITM TOKA B HAYaJIbHBIM MOMEHT BPEMEHU PaBHA HYIIIO.

Puc.17 Puc.18

KonTponbHas padota Ne 4.
Bapuanr 7.

29



407. Tlo 6eckOHEYHO JUIMHHOMY MPOBOJy, M30THYTOMY TakK, KaK 3TO MOKa3aHO Ha puc. 19, Tedyer Tok
| =200 A. Onpenenuts MarHuTHy0 UHAYKIMIO B B Touke O. Paguyc nyru R =10 cm.

417. KsaapatHslii KOHTYp co ctopoHoil oo = 10 cM, mo kotopomy Teyer Tok | = 50 A, cBo6GoaHO
YCTaHOBUWJICS B OJIHOPOHOM MarHuTHOM 1oJie (B = 10 mTn). Onpenenuts uzmenenne All noTeHiu-
QIBHOM SHEPruu KOHTypa IPHU IOBOPOTE BOKPYr OCH, JIEKalled B IJIOCKOCTU KOHTYypa, Ha yro
9 =180°.

427. DneKTpoH B aToMe BOJAOPOJa IBUKETCS BOKPYT A1pa (IIPOTOHA) IO OKPYKHOCTU paanycoMm R =
53 cm. OnpeenuTh MAarHUTHBIA MOMEHT Pm SKBHUBAJIEHTHOI'O KPYTOBOT'O TOKA.

437. TlpotoH mpomien yCKopstonlyro pasHocTs norenmmaioB U = 300 B u Bieren B ogHOpOIHOE
marauTHOe none (B = 20 m Ti) nox yrmom o = 30° k nunuAM MarHUTHOM MHAYKIUH. ONpeIeanTh
mar h 1 paguyc R BUHTOBOH JTMHUU, IO KOTOPO# OYAET IBUTaThCs MPOTOH B MArHUTHOM TOJIC.

447. Anbda-yactuna, UMeroIas CKOpocTs v = 2 MmM/c, Bieraet nmoj yriaom a = 30° K coHanpaBiIeH-
Homy MarauTHOMY (B = 1 MTi) u anexrpuueckomy (E = 1 kB/M) momsam. Onpenenuts ycKopeHue a’
anb(a-yacTUILIBI.

457. BUTOK, B KOTOPOM TOJIep>KUBaeTCs MOCTOsIHHAs cuia Toka | =60 A, cB060IHO yCTaHOBUJICS B
OJTHOPOJTHOM MarHUTHOM moje (B = 20 mTu). [Inametp Butka d = 10 cm. Kakyro paboty A HYXHO
COBEPIIUTH ISl TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCUTENILHO OCH, COBMAJAIOUICH ¢ AMaMeTpoM, Ha
yrost o = /3 ?

467. Pamka, conepkamast N = 200 BUTKOB TOHKOTO MPOBOJA, MOKET CBOOOIHO BpallaThCsi OTHOCH-
TeNHFHO OCH, JIeXkKamiel B MIOCKoCTH paMku. Ilnomans pamku S = 50 cm? Ock paMKH MepreHnKy-
JISIpHA JTUHUSM WHIYKIIUU OHOPOAHOTO MarHuTHOro mosst (B = 0,05 Tn). Onpenenuts MakcUMaib-
Hy10 DJIC & max, KOTOPAs HHAYLUPYETCA B paMKe IIPH €€ BPAIEHHH ¢ 4acToToi N =40 ¢,

477. B anexTpuueckoil uemnu, coaepxkaiieil peauctop conpotusienreM R =20 OM u KaTyuiky vH-
nyktuBHOCTBIO L = 0,06 T'H, Teder Tok | =20 A. Onpenenuts crty Toka | B mermm gepes At =0,2
MC TIOCTIE €€ pa3MbIKaHUsl.

Puc.19

KontpospHas padora Ne 3.
Bapuanr 8.

308. B BepmmHax kBajapaTa HaXoasaTcs oauHakoBbie 3apsaabpl Q1 = Q2 = Q3 = Qs =8 - 1 0% Ku. Ka-
KOW OTpHUUATENbHBIHN 3apsia Q Hy>)KHO MOMECTUTH B LIEHTPE KBaJpaTa, YTOObI CHjIa B3AUMHOTO OTTAaJl-
KUBaHUS MOJIOKUTETBHBIX 3apsA0B ObllIa YpAaBHOBEIICHA CUIJION MPUTSHKEHUS OTPULATENILHOTO 3apsi-
na?

318. YeTBepTh TOHKOTO KoJiblia paanycoM R = /(0 cm HeceT paBHOMEPHO pacrpeaeneHHbIN 3apsn Q
= 0,05 mxKn. OnpenenuTh HaNPsSHKCHHOCTh E3JIEKTpUYECKOro MoJs, CO3AaBaeMOTO paclpeiesicH-
HBIM 3aps/IoM B Touke O, COBMAIANOIICH C IIEGHTPOM KOJIbIIA.

328. Ha aByx KoakcHanbHBIX O€CKOHEUYHBIX HUIUHApaX paguycamMu R u 2R paBHOMEpHO pacrpene-
JIEHBI 3apAJIbl C TIOBEPXHOCTHBIMU TIOTHOCTAMHU o1 U g2(puc. 20). Tpebyetcs: 1) ucnonn3ys Teopemy
Ocrparpajckoro-I'aycca: HallTH 3aBUCUMOCTD E () HampsKEHHOCTH DJIEKTPUYECKOTO TOJIs OT pac-
ctostaust s Tpex obmacrei: |, Il u lll. [IpunsaTs o1 = - 20, 62 = ¢; 2) BEIYUCIUTD HANIPSHKEHHOCTH E
B TOYKE, YAAJEHHOW OT OCH IWJIMHIPOB Ha paccTOsSHUE I, U yKa3aTh HampaBieHue Bekrtopa E. [Tpu-
HATh ¢ = 50 nKa/m?, r = 1,5 R ; 3) noctpouts rpapux  E ().
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338. Ilone 0Opa3oBaHO TOYCUHBIM JUIIOJIEM C EKTPHIECKUM MOMEHTOM P = 200 nKn - m. Onpene-
JUTH Pa3HOCTh MOTEHIHanoB U NMBYX TOYEK IO, PaCHOJIOKCHHBIX CUMMETPUYHO OTHOCUTEIHHO
JIMTIOJNS HA €0 OCH Ha PacCTOSHUU I = 4() cm OT LIEHTpA JUIIOJIA.

348. B oqHOPOIHOE AIEKTPUIECKOE TMOJIe HAMPsDKEHHOCThIO £ = 200 B/m Bnetaet (BIOJIb CHUIIOBOM
JUHUM) JEKTPOH CO CKOPOCThIO vo = 2 Mm/c. Onpenenuts paccrosinue £, KOTOpoe MPOHAeT AJIeK-
TPOH J0 TOYKHU, B KOTOPOH €ro CKOpOCTh OyJEeT paBHA MOJOBUHE HAYAILHOM.

358. JIpa Merayumueckux mapuka paaunycamu R1 = 5 cuuR2 = 10 cm umeror 3apsiasl Q1 = 40 nKn n
Q2 = - 20 nKn cootBercTBeHHO. Haiitu sHepruro W, KOoTOpasi BELACTUTCS MPU pas3psiie, eCIH [aphl
COCIIMHUTH IPOBOTHUKOM.

368. IIpu BKItOUEHUH IEKTPOMOTOpPA B ceTh ¢ Hanpspkernuem U = 220 B on notpebmsier Tok | = 5 A4.
OrnpenenuTh MOIIHOCTB, MOTpedsgemyto MotopoM, u ero KIIJI, ecnu compotuBienne R oOMoTkH
MOTOpa paBHO 6 Om.

378. OmnpenenuTh KOIMYECTBO TEIIOTHI Q, BhAenmBIIEeCs 3a BpeMsi t = /() ¢ B IPOBOJHHUKE COIPO-
tuieareM R = /0 Om, eciiu cuiia TOKa B HEM, paBHOMEPHO YMEHbBINAsICh, U3MEHUach oT |1 = 10 A
mo l, =0.

Puc.20

Kontposbhas padota Ne 4.
Bapuanr 8.

408. Tlo ToakoMy koibity TedeT Tok | = 80 A. OnpenenuTh MarHUTHYIO WHAYKIKMIO B B Touke A,
paBHOYIAICHHON OT TOYEK KOJblia Ha paccrostaue I = 10 cm (puc. 21). Yroa a = /6.

418. Tonkoe mpoBosIIee KOJbIo ¢ TOkoM | = 40 A momenieHo B 0THOPOIHOE MarHUTHOE moJe (B =
80 MTo). IlmockocTh KOJbIIA MEPICHAUKYISIPHA JIMHUSAM MarHUTHOW wuHAyKiuu. Pamnyc R xombia
paBen 20 cm. Haiitu cuity F, pactaruBaronyro KoJibIlo.

428. CrutomHoM mUIMHAP paanycoM R =4 c¢Mm u BeIcOTO# h = 15 cM HeceT paBHOMEPHO pacmpeje-
NeHHsIi o 06semy 3apan (£ = 0,1 mx Kn/m®). Hunmunap Bpamtaercs ¢ yactoToii N = 10 ¢! oTHOCH-

TEJIbHO OCH, COBIIAJIAIOIIEH C €ro reOMETPUYECKOM Ocbto. HaliTh MarHUTHBIA MOMEHT Pm LMJIMHJIPA,
00yCIIOBJICHHBIH €ro BpalleHHEeM

438. Anba-yactuna, mporIs YCKOPSIOIIYIO pa3HOCTh NOoTeHIManoB U, ctana IBUraThCsl B OJTHOPOA-
HOM MarHuTHOM moJie (B = 50 m Tu) mo BUHTOBOM JIMHUK ¢ maroM h=5cm u paauycom R =1 cm.
OnpenenuTth YCKOPSIONIYIO pa3HOCTh MOTEHIIUANIOB, KOTOPYIO IIPOILIa anb(a-yacTUla.

448. TIpoTOH MpolIen HEKOTOPYIO YCKOPSIOUIYIO Pa3HOCTh MOTeHIManoB U U BleTeN B CKpElleHHBIE
MO/ IPSIMBIM YTJIOM OJHOpOAHbIE moJist: MarHuTHOE (B = 5 MTn) u anexrpuueckoe (E = 20 xB/m).
Omnpenenuth pa3HOCTh MOoTeHIIMAN0B U, eciiu MPOTOH B CKPEIICHHBIX MOJISIX JBUKETCS MPSIMOJIMHEH-
HO.

458. B 0AHOPOJHOM MarHUTHOM I10JI€ MEPIEHIUKYISIPHO JTMHUSIM WHIYKIUHA PACIIONOKEH IJIOCKHMA
KoHTyp muomansio S = 100 cm?. TloajepikuBas B KOHTYpe MOCTOSIHHYIO ciily Toka | = 50 A, ero
MEPEMECTUIIM U3 NOJsl B 00JIacCTh MPOCTPAHCTBA, I€ MOJe OTCYTCTBYeT. OnpeaeanuTb MarHUTHYIO
MHAYKIHIO B 1o, eciy mpu nepeMelieHn KoHTypa Obliia coBepieHa pabora A = 0,4 Jx.

468. Ilpsamoit npoBoaAIMi CTEpk)eHb MHON ¢ = 40 cM HaXOAWUTCSA B OJHOPOJHOM MAarHUTHOM II0JIE
(B = 0,1 Ta). KoHIibl CTEp)KHS 3aMKHYTbI THOKAM MPOBOJIOM, HAXOAAIIMMCS BHE 10Jisi. COMPOTHB-
nenue Beeil nenu R = 0,5 Om. Kakas mouiHocTs P notpeOyeTcs Ui paBHOMEPHOTO NepeMEIeHUs
CTEP>KHS NEPIEHANKYIISPHO JIMHUSAM MAarHUTHON MHIYKIIUH CO CKOPOCThIO 0 = 10 M/c?
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478. llenb cocTOUT U3 KaTylUKU UHAYKTUBHOCTBIO L = 0,1 I'H m wncrounuka toka. MCTOYHUK TOKa
OTKJIIOUMJIM, HE pa3pbiBas 1ienu. Bpewms, yepe3 kotopoe cuiia Toka ymensiuTcs 10 0,001 nepBona-
YaJIbHOT0 3HaueHus1, paBHo t = 0,07 c. OnpenenuTs CONPOTUBIEHUE KATYIIKH.

Puc.21

Kontponbnas padora Ne 3.
Bapuant 9.

309. Ha paccrostauu d = 20 c¢m HaxoaaTcs [ABa To4edHbIX 3apsga: Q1 = -50 uKn uQ2 = 100 nKn.
Onpenenmuts cuny F, neiictByromyro Ha 3apsan Qs = -10 nKn, ynaneHHBIA OT 000MX 3apsI0B Ha OJTU-
HAKOBOE paccTosiHue, paBHoe d.

319. Ilo TOHKOMY KOJIBITY paBHOMEpPHO pactpenereH 3apsan Q = /0 nKi ¢ THHEWHOH TIIOTHOCTRIO T =
0,01 mxKn/m. OnipenenuTh HaNPSKEHHOCTh E AIIEKTPUUYECKOTO TOJIs, CO3/1aBaéMOT0 pacipeieieH-
HBIM 3apsiioOM B TOUKE A, JIKAIIE Ha OCU KOJIbIIA M YAAICHHOM OT €ro LIEHTPa Ha PACCTOSTHUE PaB-
HOE paJnyCy KOJbIIa.

329. Ha nByx KOoakCHaJdbHBIX OECKOHEUHBIX IMUIUHApPax pamuycamu R u 2R paBHOMepHO pacripese-
JIEHBI 3apsAJIbl C TOBEPXHOCTHBIMU IIOTHOCTIAMH 01 B g2(puc. 22). Tpebyercs: 1) ucmonb3ys Teopemy
Ocrtparpaackoro-I'aycca: HalTH 3aBUCUMOCTH E () HampsHKEHHOCTH DIIEKTPUYECKOTO OISt OT pac-
crostaus it Tpex oomacreid: |, 11 u lll. Tlpunste 01 = 0, 02 =- ¢; 2) BRIUUCIUTH HANPSHKEHHOCTh F B
TOYKE, YIaJIEHHOM OT OCH IIMJIMHIPOB Ha pacCTOsIHUE I, U yKa3aTh HampasiieHue Bekropa E. [IpuHsTh
o = 60 uKu/m?, r = 3R ; 3) moctpouts rpapux  E ().

339. DaekTpuyeckoe moJjie 06pa3zoBaHO OECKOHEYHO JUIMHHOW 3apsHKEHHOW HUTBIO, JTUHEHHAsS TII0T-
HOCTb 3apsfa kotopoit v = 20 nKn/m. OnpenenuTs pa3HOCTh noTeHnuanoB U aByx Touek 1moss, OT-
CTOSIIIMX OT HUTH HA PACCTOSIHUU 1 =8 cmu 2 = 12 cm.

349. DyeKTpUUECKOe T0JIe CO3aHO OCCKOHEYHOM 3apssKEHHOW MPSIMOM JTMHUEH ¢ paBHOMEPHO pac-
npeaeneHHbIM 3apsaaoMm (7 = 10 uKn/m). OnpenenuTs KHHETUYECKYIO YJHEPTHIO 723JIeKTPOHA B TOUKE
2, eciii B Touke 1 ero kuHernueckas sueprust 71 = 200 oB (puc. 23).

359. TIpocTpaHCTBO MEXIy MJIACTHHAMM IUIOCKOTO KOHAEHCATOpa 3alOJHEHO ABYMS CIOSIMU M-
ANEKTPHKA: cTeKiIa ToamuHoi d1 = 0,2 cm u cnoeM napaduna Tommuaon d2 = 0,3 cm. PasHOCTH M0-
TeHuanoB Mexay obknaakamu U = 300 B. Onpenenuth HaANpsHKEHHOCTh £ TOJIS U MaJIeHUe MOTEH-
[[Mana B KaKJIOM U3 CIIOEB.

369. B cetp ¢ nHanpsbkenuem U = /00 B noAKIIOUMIN KaTYyIIKy ¢ conmpoTuBieHueM Ri = 2 kOm u
BOJIbTMETp, COeIMHEHHbIe mocienoBaTenbHo. [lokazanue BombTMeTpa Ui = 80 B. Korga karymiky
3aMEeHUITU IPYroi, BoibT™MeTp nokaszan Uz = 60 B. Onpenenutb cONpoTHBICHNE RoIpyTroi KaTyIIKu.

379. Cuna Toka B 11enu u3MeHseTcs no 3akoHy | = losinwt. Onpenenuts KOJIM4eCTBO TEIIOTHI, KOTO-
poe BBIIEIUTCS B MIPOBOJAHUKE conpoTuBiIeHreM R = /(0 Om 3a Bpemsi, paBHOE 4eTBEPTH mepuoja (oT
tt=0g0t,=T7/4,rne T= 10 ¢).
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Puc.22 Puc.23

Kontponbnas padora Ne 4.
Bapuant 9.

409. 1o n1ByM OECKOHEUHO JUIMHHBIM, MPSAMbIM NapajieIbHbIM IIPOBOJIAM TEKYT OJIMHAKOBbIE TOKH |
= 60 A. OnpenenuTb MarHUTHYIO HHAYKIMIO B B Touke A (puc. 24), paBHOyIaJI€HHON OT IPOBOJIOB
Ha paccrosiaue d = 10 cm. Yron = 7/3.

419. KBazpaTtHas paMKa U3 TOHKOT'O IPOBOJIa MOXKET CBOOOJHO BpallaTbCsi BOKPYT TOPU30HTAIBHOM
0CH, COBMAJAroNIei ¢ 01HOM U3 cTtopoH. Macca m pamku paBHa 20 r. PaMKy nmoMecTusiv B OHOPOI-
Hoe marautHoe noJie (B = 0,1 Tu), HanmpaBieHHOE BEpTUKAIBHO BBEepX. Onpeaenuts yroia o, Ha KO-
TOPBIN OTKJIOHUJIACh paMKa OT BEpTUKAJIM, Korja o Hei npomyctuin Tok | =10 A.

429. Tlo moBepxHOCTH JUCKa paanycoM R = 15 cm paBHOMepHO pactpezeneH 3apsn Q = 0,2 mx Kir.
Jluck Bpamaercs ¢ yriioBoi CKopocThio ® = 30 pas/c OTHOCUTEILHO OCH, MEPIEHINKYISIPHOMN TIIOC-
KOCTH JIMCKA M TIPOXOAIIeH yepe3 ero neHtp. OnpeneanTs MarHuTHBI MOMEHT Pm, 00YCITOBICHHBIN
BpAIlIEHUEM JICKa.

439. Von c kunetnueckoii sHeprueil T = 1 k3B nonan B ogHopogHoe MmarautHoe noje (B =21 m Tn)
U CTaJ IBUTaThCs MO OKPYKHOCTH. OnpeAeTuTh MarHUTHBI MOMEHT Pm 3KBUBAJIEHTHOT'O KPYTOBOTO
TOKa.

449. MaruutHoe (B =2 MTn) u snekrpuyeckoe (E = 1,6 kB/M) nonsa conanpasnensl. [lepnenauky-
nsapHO BekTopaM B u E BieraeT a1mekTpoH co ckopocThio v = 0,8 Mm/c. OnpeienuTs yCKOpeHHe a~
AIIEKTPOHA.

459. ITnockuii koHTYp ¢ TokoM | =50 A pacmnosioxkeH B 0JHOPOHOM MarHUTHOM moJie (B = 0,6 Tn)
TaK, 4YTO HOPMaJlb K KOHTYpY MEPIEHIUKYISIpHA JTUHUAM MarHUTHOW MHAYKUuU. OnpeaenuTs padbo-
Ty, COBEPILIAEMYIO CHJIaMU TI0JIS [IPU MEIJICHHOM OBOPOTE KOHTYpa OKOJIO OCH, JieXkKallel B II0CKO-
CTH KOHTYpa, Ha yroJ a = 30°.

469. TIpoBOJIOYHBII KOHTYp IuIomanpio S = 500 cM? u conpotuBierneM R = 0,1 OM paBHOMEpHO
BpaIaeTcsi B 0OJJHOPOIHOM MarHUTHOM 1oJie (B = 0,5 Ta). Ock BpallieHus JISKUT B TIIOCKOCTH KOJIb-
1a U MeprHeHAUKYISIpHA JIMHUAM MarHuTHOM MHAYKUMU. OnpeaenuTh MaKCUMAaJbHYI) MOIIHOCTb
Prax, HEOOX0AMMYIO TSI BpaIlleHUs] KOHTYpa C yIII0BOH CKOpOocThio ® = 50 pan/c.

479. McTOYHMK TOKA 3aMKHYJIM Ha KaTymKy conpoTuBiecHueM R =10 OM W MHIYKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsl cujia Toka B 1ienu JocTUrHeT 50% MaKCUMalbHOTO 3HAYCHUS ?

Puc.24

4cemectp
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KonTtponsnas padota Ne 5.
Bapuanrt 0.

1. YcranoBka ais HaOmoieHus kosel, HproToHa ocBelaeTcss HopMajabHO MaJar0IM MOHOXpOMATH-
yeckuM cBeToM (A = 590 um). Paanyc kpuBu3HbI R JTHH3BI PaBeH 5 CM. ONPEACIUTh TOIMUHY 03 BO3-
JYIIHOTO IMPOMEXKYTKA B TOM MECTE, T'JI€ B OTPAXKEHHOM CBETE HA0JIOJIA€TCsl TPETHE CBETIIOE KOJIBIIO.
2. Paccrosinue mMexay mrpuxamu auppakunonHor pemetku d = 4 mxm. Ha pemierky magaer Hop-
MaJIbHO CBET C JUTMHOM BOJIHBI A = 0,58 MKkM. MakcuMyM Kakoro HauOOJBIIEro MopsjakKa JaeT 3Ta
pererka?
3. Ily4ok cBeTa majgaeT Ha IUIOCKONAapaJlJIeNIbHYI0 CTEKIISHHYIO IIJIACTUHY, HUKHSS IOBEPXHOCTh KO-
TOpoi HaxoauTcs B Boje. [Ipu kakom yriie naeHust €g CBET, OTPAXKEHHBIN OT IPaHMIIbI CTEKIIO — BO-
na, Oy/eT MaKCUMaJIbHO TOJISIPU30BaH?
4. PenaTUBUCTCKUM NPOTOH 00J1a7]a]l KWHETUYECKOM SHEPrueil, paBHOI 3HEPIHH MOKOS. OIPEEIINTD,
BO CKOJIBKO pa3 BO3PACTET €ro KHHETUUYECKasi SHEPT s, €CIIM €ro UMITYJbC YBETUUYUTCA B N = 2 paza.
5. Cpennss SHepreTHdecKas CBeTMMOCTh R mosepxHocT 3emiu pasHa 0,54 x/(cm? mun). Kakosa
JoJKHA ObITh TemnepaTypa 1 TOBEpXHOCTU 3€MJIM, €CJIM YCIIOBHO CUMTATh, YTO OHA M3JIyyaeT Kak
cepoe Telo ¢ kKodpuimeHToM depHoTh ar=0,257?
6. Ha iuHKOBYIO MJIaCTHHY HANpaBJIeH MOHOXPOMATHYECKUN TTydoK cBeTa. DOTOTOK MpeKpaIaeTcs
Tpu 3a7epkuBaromieil pasHoctu noteHnuanioB U = 1,5 B. Onpenenuts 1IuHYy BOJTHBI A CBETA, Maja-
IOLIEr0 Ha IJIACTHHY.
7. OnpenenuTs UMITYJIBC pe DJEKTPOHA OTAAUH, eciik POTOH ¢ dHepruei €1 = 1,53 MaB B pe3ynbra-
T€ paccesHus Ha CBOOOJIHOM AJIEKTPOHE MOTEPSUT %3 CBOEH SHEPTHH.
8. ToueuHbIil HCTOYHHK MOHOXPOMAaTHYECKOTO (4 = 1 HM) U3JIydeHUs] HAXOAUTCS B LIEHTpE chepuue-
CKOM 3auepHeHHO# K00kl paguycoM R = 10 cm. Omnpenenuts CBETOBOE JaBJICHUE p, TPOU3BOAUMOE
Ha BHYTPEHHIOIO MTOBEPXHOCTH KOJIOBI, €CJIM MOITHOCTh UCTOYHUKA P = 1 kBT.
Kontponbnas padora Ne 5.

Bapuanrt 1.

1. Mexay CTeKISIHHOM TUIAaCTUHKOM M JIeJKAIllel Ha HEN MJIOCKOBBIMYKIION JIMH30M HAXOAUTCS KHUT-
KocTh. HaiiTu mokazarensb MperoMIIeHUs KUAKOCTH, €CITU PAAUYC I3 TPETHEro TEMHOTO KOJbIla
HproToHa npu HaOMIOACHUN B OTPAXKEHHOM CBETE ¢ JUIMHOW BOJHBI A = 0,6 MkM paBeH 0,82 mm. Pa-
JMyC KpUBHU3HBI TUH3BI R = 0,5 M.

2. Kakoe HanmenbIiee yucio Nmin IITPUXOB T0JDKHA COJEpkKaTh MU(PAKIIMOHHAS PEIIETKA, YTOObI B
CIIEKTPE BTOPOTO MOPSAIKA MOKHO OBLIO BUJIETh PA3/IEIbHO JBE JKENThIC JIMHUN HATPUA C ATUHAMU
BOJIH A1 = 589,0 aM m A2 = 589,6 am ? KakoBa jyiHa £ TakoW PeIIeTKH, €CJIM MTOCTOSTHHAS PEIIeTKH
d =5 mrm?

3. [lnacTUHKY KBapiia TOMIHHON 0 =2 MM TOMECTHIIN MEXy MapajlieibHbIMU HUKOJISIMH, B Pe-
3yJbTaTe Yero IIOCKOCTh MOJIAPU3ALUU MOHOXPOMATHYECKOTO CBETa MOBEpHYJIach Ha yroia ¢ =53°.
Kaxkoii HauMeHbIIIeH TOMIHUHBI Umin CIIEIYET B3ATh IUIACTUHKY, YTOOBI MOJIE 3PEHHUS TOJIIPUMETpa
CTaJI0 COBEPILIEHHO TEMHBIM?

4. Yacrtuna ABUKETCS CO CKOPOCTBIO 0 = ¢/3, THe ¢ — CKOpOCTh CBeTa B BakyyMme. Kakyro noito
SHEPrUU MOKOS COCTABISICT KHHETHYECKask SHEPTuUsi?

5. Beruucnuth UCTUHHYIO TeMiiepatypy 7 Boiab(hpaMoBOMl pacKaJIeHHOM JIGHTHI, €CIIH PaIuallMOHHON
MUPOMETP MOKa3bIBAET TeMNepaTypy Ipax = 2,5 KK. IlpuHATH, 4TO MoTIomaTenbHas ciocoOHOCTh
11 BoJIb()paMa He 3aBUCUT OT YacTOThI M3NTydeHus U paBHa o = 0,35.

6. Kpacnas rpanuna gortosdpdexra g nukia o = 310 M. OnpenenuTb MaKCUMaIbHYIO KUHETH-
YECKYI0 SHEPTUIO Tmax (OTOIIEKTPOHOB B AIEKTPOH-BOJIbTAX, €CIIM HA IIMHK MaJaeT CBET C JUIMHOMN
BOJHBI A =200 HM.
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7. @oton npu pdexte KomnroHna Ha cBOOOIHOM AeKTpoHE ObLIT paccessH Ha yroa § =m/2. Omnpene-
JUTH UMIyJse p (B MoB/c)?, npuoOpeTeHHblil 31eKTPOHOM, ECIU dHeprus HOTOHA [0 pacCesHHUs
oru1a €1 = 1,02 M»aB.

2 IM>B/c — elMHUIA UMITYIbCA:

-13 )
1 MQB/C = M—8M=5,33x10_221@-m/c
3x10°m/c

KonTpouabHnas padora Ne 5.
Bapuanr 2.

1. Ha ToHkyo Mj€HKY B HalpaBJIEHUH HOPMAJIH K €€ MIOBEPXHOCTH 1aJa€T MOHOXPOMATHUECKUN
cBeT ¢ IMHOU BoJIHBI A = 500 HM. OTpaX€HHBIN OT HEe CBET MAKCUMAaJIbHO YCUJIEH BCIIEI-
CTBUE UHTEPPEPEHLINN.
2. KontpoabHnasi pa6ora Ne S.
Bapuanr 3.

1. Paccrostnue L ot mieneit 1o skpana B onsiTe FOHra paBHo 1 M. OnipeenuTs paccTOsHUE MEXTY
LIeJIIMU, €CJIA Ha oTpe3ke JuInHOU £ = 1 cM yknaasiBaeTcst N =10 TeMHBIX MHTEpPEPEHIIMOHHBIX I10-
noc. Jlnmuaa BoaHBI A = 0,7 MKM.
2. Ha mudpakimoHHy0 penieTky najgaeT HOpMajlbHO MapajlIeIbHBINA MydoK 0e1oro cBeTa. CeKTphI
TPETHEro M YETBEPTOrO MOPSAKA YACTUYHO HAKIJIABIBAIOTCS YT HA apyra. Ha kakyro AuHY BOJTHBI
B CIIEKTPE YETBEPTOTO MOPsiIKa HaKIaapIBaeTcs rpanuiia (A = 780 HM) crieKTpa TPeThero mopsiaka?
3. KBap1uieByro mi1acTUHKY MOMECTHIIM MEXIY CKpeIlleHHBIMU HUKOJISIMU. [Ipy kakoit HauMeHbIen
ToJuHe dmit KBAPIIEBO# IUTACTHHBI TIOJIE 3PEHHSI MKy HUKOJSIMU OyIeT MaKCUMAIIbHO TIPOCBETIIE-
HOo? [locTosiHHAs BpalleHus o KBapla paBHa 27 rpaja/ MM.
4. Ilpu kako# ckopocta 3 (B JOTAX CKOPOCTH CBETA) PEIATUBUCTCKAS Macca 000 YacTUIIBI BEIlle-
cTBa B N = 3 paza 60JbIlIe MacChl TOKOS?
5. TemmniepaTypa abcomtoTHo yepHoro tena T =2 kK. Onpenenuts AIUHY BOJHBI Am, HA KOTOPYIO
MPUXOJAUTCS MAaKCUMYM SHEPTUU U3TYUYEHHUs], U CIEKTPaIbHYIO MJIOTHOCTh SHEPT€TUYECKOM CBETH-
MOCTH (M371y9aTeIbHOCTH (I T)max JAJIS 3TOH JUTHHBI BOJIHBIL.
6. ®oToH ¢ sHeprueii € = 10 3B nmagaer Ha cepeOpsAHYIO MIIACTUHY | BBI3bIBAET (GoTodhdexT. Ompe-
JeNTUTh UMITYJIbC P, OJyYEHHBIN TIACTUHOM, €CIH MPUHSATH, YTO HAIIPABJIECHUS JABMKEHUS (JOTOHA U
($hOTORNIEKTpOHA JIe)KAT HA OJTHOM MPSIMOM, EPIIEHAUKYISIPHON MOBEPXHOCTH IIACTHH.
7. Kakas nonst suepruu ¢oroHa npuxoautcs rnpu 3¢dexre Komnrona Ha anekTpoH oTAauu, eciu
paccesiHre (pOTOHA MPOUCXOTUT HA yroll $ = 7/2? DHeprus ¢otoHa 10 paccesHus €1 = 0,51 M»aB.
8. Onpenenutb KO3GGUIUEHT OTPAKEHUSI P TMOBEPXHOCTHU, €CIIH MIPH SHEPTETUUECKOM OCBEIIEHHO-
ctu Ee = 120 Br/m? naBnenue p cBeTa Ha Hee oka3anoch pasHbeM 0,5 MkI]a.
OmnpenenuTb MUHUMAIBHYIO TOJIIUHY Umin TUICHKH, €CJIM MIOKa3aTelb MPEIOMIICHHS MaTepralia
mwieHku n =14,
2. Ha noBepxHOCTh AUPPAKIIMOHHON PEIIETKA HOPMAIBHO K €€ TTOBEPXHOCTH MMaJaeT MOHOXPOMATH-
yeckuil cBeT. [locTosHHas AU(PpaKIMOHHOM pemeTku B N = 4,6 pa3a 60Jibllie ATUHBI CBETOBOW BOJI-
Hbel. Haiit o6mee uncno M nudpakiimOHHBIX MAaKCUMYMOB, KOTOPbIE TEOPETUYECKH MOXKHO HAOII0-
JaTh B IaHHOM CITydJae.
3. [MapanienbHbIi My4oK CBETa NEPEXOUT U3 IIIHIIEPUHA B CTEKIIO TaK, YTO MyYOK, OTPAKEHHBIN OT
TPaHULIbI pa3/ielia TUX CPell, OKa3bIBAETCA MAKCUMAIbHO MOJISPHU30BaHHBIM. ONpeaenuTh Yyroma y
MEXAY MaJaloUIUM U IPEIOMIICHHBIM ITyYKaMHu.
4. IIpoTtoH ¢ kuHeTHueckoi snepruet T = 3 I'3B npu TopMOKeHUH MOTEPSUT TPETh STON SHEPTUH.
Onpenennuts, BO CKOJIBKO pa3 U3MEHWICS PEIATUBUCTCKUI UMITYJIBC O-4aCTULIBI.
5. Uepnoe teno umeet temmeparypy 71 = 500 K. Kakosa Oyner temneparypa T2 Tena, eciiu B pe-
3yNbTaTe HarpEeBaHUs NOTOK U3IYyYEHUS yBEIUUUTCA B N = 5 pa3?
6. Ha nmoBepxHOCTb KajMs MMaJaeT CBET C JUIMHOM BOJIHBI A = 150 HM. OnpenenuTb MakCUMalIbHYIO
KUHETHYECKYIO SHEPTHIO Tmax POTOIIEKTPOHOB.
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8. OnpenenuTh SHEPrEeTHUECKYIO OCBEIIEHHOCTD (00TYy4eHHOCTh) Ee 3€pKAIbHON MOBEPXHOCTH, €CIIH
JaBJICHUE p, IPOU3BOIMMOE M3TydyeHueM, paBHo 40 mxlla. M3myuenue namgaetT HOpMaibHO K IO-
BEPXHOCTH.

KonTponbsnas padota Ne 5.
Bapuanr 4.

1.Ha cTeksHHYIO MJIaCTUHY I0JIOKEeHA BBITYKJIONH CTOPOHOM IJIOCKOBBINYKJas nuH3a. CBepxy
JWH3a OCBElleHAa MOHOXPOMAaTHYECKHM cBeToM inHOM BoiaHbl A=500 HM. Haiitu pammyc
RiuH3BI, €clii paguyc 4eTBEpPTOTO, TEMHOTO KOJbIla HhIOTOHA B OTpPa)XKE€HHOM CBETE I3= 2
MM.
2.Ha mudpakunoHHYIO pemeTKy, conepxkamyro N = 600 mTpuxoB HA MUJUIUMETP, NaJaeT HOpMallb-
HO Oeublif cBeT. CHEKTp NpoenupyeTcs MOMENEHHON BOIM3M PeHIeTKH JHH30M Ha dkpaH. Onpene-
JUTH JUTHHY { CTIEKTpa TIEpBOTO MOPsAKAa Ha SKpaHe, €CIIM PACCTOSIHUE OT JIMH3BI JI0 dkpaHa L=1,2m.
['panuiisl BUAUMOTO CrieKTpa: Agp= 780 HM, Ay = 400 HM.
3. [lpu mpoxokaeHWH CcBeTa dYepe3 TpyOky muHOU £i = 20 cM, coaepKamyi pacTBOpP
caxapa koHnentpanuer C1= 10%, MIOCKOCTh MOJSIPU3AIMU CBETA MOBEPHYJIACh HA Yrod @1
= 13,3°. B apyrom pacTtBope caxapa, HaJUTOM B TpyOKy uiuHOW {¢2=15 cM, IIIOCKOCTh
MOJISIpU3allMi OBEpPHYJIach Ha yroia @2 = 5,2°.0npenenuTh KoHIeHTpanuio C2 BTOPOro pacTBO-
pa.
4. OnpenenuTbh OTHOLIEHUE PENATUBUCTCKOTO UMITYJIbCa P-3JIEKTPOHA C KMHETHUECKOW sHeprue 7'
= 153 K KOMIITOHOBCKOMY HMITYJIBCY MoC AJIEKTPOHA.
5. Onpenenuts Temieparypy I’ ¥ SHEPreTHUECKYI0 CBETUMOCTD (U3J1y4aTelIbHOCTh) ReabcomtoTHO
YEPHOTO Tella, €CIIM MAaKCUMYM SHEPTUH H3ITYICHHS TPUXOAUTCS Ha JJIMHY BOJHEI A= 600 HM.
6. Ha doTosmeMeHT ¢ KaToOM U3 JIUTHUS MajaeT CBET ¢ JIuHOW BOoJdHBI A=200 M. Haiitu
HauMEHbIIIee 3HaUCHNE 3aJePKUBAMOIIEH pa3HOCTH MOTEHIUAIOB Unin , KOTOPYIO HY’)KHO TIpH-
JOXUTh K (OTORJIEMEHTY, dYTOOBI TPEKpPaTUTh (HPOTOTOK.
7. OnpenenuTh  MaKCHMAJIbHOE  W3MEHEHHE  JUIMHBI BOJHBI (AA)max IPH  KOMITOHOBCKOM
paccesHHM CBeTa Ha CBOOOJHBIX 3JIEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. JlaBnmeHne cBeTa, MPOM3BOJMMOE Ha 3€pKaJbHYIONOBEPXHOCTh, p = 5 mlla. Onpenenuts
KOHIIEHTpaIuIo 7o GOTOHOB BOJIU3H MOBEPXHOCTH, €CIU JJIMHA BOJHBI CBETA, MAJAalOlIero Ha Mo-
BEPXHOCTH, A = 0,5 MKM.

KontpospHas padota Ne 6.

Bapuant 0.

1. HeBo30yXaeHHBIN aTOM BOJOpOJa MOMIIONIAET KBAHT M3JIy4YCHHsI ¢ JUTMHON BoJHBI A = 102,6 HM.
Boruncnuth, noab3ysich Teopueit bopa, paguyc r 3nekTpoHHON OpOUTHI BO30YK/IEHHOTO aTOMa BOJIO-
pona.

2. Beruncnuth HanboJsiee BEpOATHYIO 1e0pOUIIEeBCKYIO JUIMHY BOJIHBI A MOJIEKYII a30Ta, COAEp KaIUuX-
csl B BO3/lyX€ IIPH KOMHATHOM TeMIieparype.

3. OLEeHUTH C MOMOIIBIO COOTHOIIECHUS HEOTIPEAECTEHHOCTEH MUHIMAIIbBHYIO KHHETHUECKYIO SHEPTHIO
AIIEKTPOHA, IBUXKYIIErocs BHYTpU chepsl paauycom R = 0,05 Hm.

4. YacTtuia HaXoAuTCS B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJbHOM IMOTEHIIMATBEHOM
smuke. Haiiti oTHOmeHne pazHoctu AEnn+1 COCETHUX YHEPreTUUECKUX YPOBHEH K sHepruu En 4a-
CTHUIIBI B Tpex cinydasx: 1) n=2; 2)n=5; 3)n — .

5. Haiitu nepuon mosypacnaaa Ty, paJuoakTUBHOTO U30TOMA, €CIIH €r0 aKTUBHOCTH 32 BPEeMS t=
10 cyr ymenpmmiiace Ha 24 % 10 CpaBHEHHUIO C IEPBOHAYAJILHOM.
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6. OnpenenuTh KOJUYECTBO TEIUIOTHl Q, BRIIEISAIONICHCS MTPH paclajie pajoHa akTUBHOCTbIO A = 3,7
- 10 Bk 3a Bpems t = 20 mun. Kunetudeckas sHeprus T BbUIETAIONIEH U3 paoHa a-4acTHIIbI PaB-
Ha 5,5 M»aB.

7. Onpenenuth TerioTy Q, HEOOXOMUMYIO ISl HarpeBaHMUs KpucTamia kaims maccoid m = 200 r ot
temrepatypsl T1 =4 K 1o temneparyper T2 = 5 K. [IpuHsATh XapakTepUCTUUECKYIO TEMIIEPATYPY
He6ast g kanust Op = 100 K u cunrtats yenoBue T<<®p BBITIOIHEHHBIM.

8. OnpenenuTh 100 CBOOOJHBIX 3JIEKTPOHOB B MeTie npu temneparype T = 0 K, sHepruu ¢ xoto-
PBIX 3aKJIIOYEHBI B MHTEPBAJIC 3HAUEHUN OT Y2 Emax JI0  Emax.

Kontponbnas padora Ne 6.
Bapuanr 1.

1. Beruucnuts 1o Teopuu bopa paguyc r, BTOpOH CTallMOHAPHON OPOUTHI U CKOPOCTb V2 IEKTPO-

Ha Ha 3Toil opOuTe A1 aTOMa BOJIOPOaA.

2. Onpenenuth sHeprui0 A7, KOTOPYHO HEOOXOAUMO JOTOJHUTEIHHO COOOIIUTH AJIEKTPOHY, YTOOBI
ero JeOpoieBcKas JJIMHA BOJIHBI yMEHbIIMIACH OT A1 =0,2 MM 10 A2 =0,1 HM.

3. Vcnonb3ys COOTHOILIIEHHE HEOIPEAEICHHOCTEH, OLIEHUTh HauMeHbIllee OOk Av B ompesene-
HUU CKOpPOCTHU 3JIEKTPOHAa M TPOTOHA, €CIM KOOPAMHATHI LIEHTPA MAacc ATUX YacTHUIl MOTYT OBITh
YCTaHOBJIEHBI C HEOTIPEAEICHHOCTHIO 1 MKM.

4. DneKTpoH HAaXOTUTCS B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM MOTEHIIMAIBLHOM
smuke mupuHoit £ = 0,1 HM. OnpenenuTs B IEKTPOH-BOJIBTAX HAMMEHBIIYIO PA3HOCTh YHEPIeTU-
YECKHUX YPOBHEU 3JIEKTPOHA.

5. OnpenenuTh, Kakas 10Ji1 paJlOaKTUBHOTO M30TOMNA 28295146’ pacrmajaeTcsi B TeUeHUe BpeMeHu t = 6

CYT.
6. Maccam=1r ypana 23U B paBHOBECHH C TIPOJYKTAMH €TO PACaja BBIIEIAET MOUIHOCTD P =
1,07 - 107 Bt. Haiitu MonspHyto TemnoTy Qm, BBIIENAEMYIO YPaHOM 3a CpEJHEE BPEMs JKHU3HU T
aTOMOB ypaHa.

7. BBIYHCIIUTD XapaKTEPUCTHIECKYIO TeMrepaTtypy ®p Jlebas st skenesa, eciu mpu Temmneparype T
= 20 K mousipHas TemnoeMKocTh xene3a Cm = 0,226 Jx/K-monb. YenoBue  T<<®p cuuTaTh BHI-
MTOJIHEHHBIM.

8. 'epmanueBbIil KpucTam, muprHa AE 3anpenieHHoi 30HbI B KOTOpoM paBHa 0,72 3B, HarpeBaroT
oT Temreparypsl t1 = 0° C go Temneparypsl t2 = 15° C. Bo ckoIbKO pa3 BO3pacTeT €ro yjaelbHas Mpo-
BOJIUMOCTE?

KontpospHas padota Ne 6.
Bapuanrt 2.

1. Beruucnute 1o treopuu bopa nepuon T BpaleHHst 371€KTpPOHA B aTOME BOAOPOA, HAXOAALIErocs B
BO30Y)KJICHHOM COCTOSIHUH, OTIPE/IEIIEMOM IJIABHBIM KBAHTOBBIM YUCIIOM

n=2.

2. Ha cKoibKO 10 OTHOLIEHHIO K KOMHATHOM JIOJDKHA M3MEHHMTHCS TeMIlepaTypa HAealbHOIO rasa,
9TOOBI IeOpOoiiNieBCKas JUIMHA BOJHBI A €ro MoJieKyl yMeHblunach Ha 20 %?

3. KaKoBa J0JDKHA ObITh KHHETHYECKast SHEPTUs | MPOTOHA B MOHORHEPreTUYECKOM ITyYKe, MCII0JIb-
3yeMOro JUIsl MCCIIe0BAaHMs CTPYKTYpPhI ¢ TMHEeHHbIMU pasMepamu £ = 103em?

4. Yactuua B 6€CKOHEYHO INIyOOKOM, OJJHOMEPHOM MPSMOYTOJIbBHOM HNOTEHIMAIBHOM SIIUKE HIHPH-
HOM ¢ HaxoauTcs B BO30yxJIeHHOM coctostHud (N = 3). OnpenenuTs, B KaKUX TOYkax uHTepBana 0
<X<{ INIOTHOCTH BEPOSATHOCTH HAXOXKJEHHUS YACTHUIbl MMEET MAKCHUMaJIbHOE U MUHUMAJIbHOE 3Haye-
HUSL.

5. AxktuBHOCTH A HekoTOporo usorona 3a Bpems t = 10 cyr ymensmmmiiace Ha 20 %. Onpenenursb
nepuoJ nojiypacnaza Ty, 3TOro U30Tomna.

6. OnpenenuTh SHEPruI0, HeoOXOAUMYIO sl pasaenenus aapa °Ne Ha aBe a-gacTuipl 1 aapo *2C.
DHepruM CBA3M Ha OJMH HYKIIOH B sapax 2°Ne, *He u '?C pasusl cootserctento 8,03; 7,07 u 7,68
Mb5B.
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7. Cucrema, cocrosimas u3 N = 10% tpexmMepHbIX KBAHTOBBIX OCHUILIATOPOB, HAXOJIUTCS TIPH TEMITe-
parype T = @k (O =250 K). Onpene/iuth 3HEPrHi0 £ CUCTEMBI.

8. Ilpu HarpeBaHMM KpPEMHHEBOTO KpUcTajlia oT TemnepaTypsl t1 = 0° no Ttemneparypsl t2 = 10° C
€ro yzeibHasi IPOBOJUMOCTb Bo3pacTaeT B 2,28 paza. Ilo nmpuBeleHHBIM JaHHBIM ONPEACIUTh LIH-
puHy AE 3ampelieHHON 30Hbl KpUCTasIa KPEMHHUSL.

Kontponbnas pabora Ne 6.
Bapuanr 3.

1. OnpenenuTs M3MeHeHue 3Heprun AESIeKTpOHa B aTOME BOJIOPO/Ia TIPU U3Iy4eHHH aTOMOM (OTO-
Ha C 9acToToitV =6,28 - 10%T 1.

2. [apaynenbHbIN Ty4OK MOHORHEPTETUYECKUX AIEKTPOHOB MaaeT HOPMAJIBLHO Ha auadparmy B BU-
JIe Y3KOUM MPSIMOYTOJIbHOM 1mIenu, mupruHa kotopoit a = 0,06 mm. OnpenenuTs CKOPOCTh ITUX AJICK-
TPOHOB, €CJIM U3BECTHO, YTO HA KpaHE, OTCTOSIIEM OT IIeNu Ha paccTtossHuu ¢ = 40 MM, mIUpUHA
[EHTPAIBHOTO AU(PPAKIIMOHHOTO MakcumMyMa b = 10 Mkm.

3. Hcmonb3ysi COOTHONIEHUE HEOMPEACICHHOCTEH, OIICHUTh IIMUPUHY lOJHOMEPHOTO TOTEHIH-
QIBHOTO SIIIIMKA, B KOTOPOM MHMHUMAJIbHAsT SHEPrusi sMekTpoHa Emin= 103B.

4. B npsAMOYroJbHOW MOTEHIUAIBbHOMN siMe MUPUHON £ ¢ aOCONIOTHO HEMPOHUIIAEMBIMH CTEHKa-
Mu (0<x<(0) HaxoAWTCS YacTUIla B OCHOBHOM COCTOSIHMU. HalTu BEpOSITHOCTH WMECTOHOXOX-
IEHHUS DTOW YacTULBI B 001acTu Y4 £ <X<¥% €.

5. OnpenenuTbMaccy m HM30TONA 13} , MMEKOMIETO aKTUBHOCTL A = 37 I'bk.

6. B omHOM akTe menenus aapa ypasa 22°U ocBoGosxmaercs sHeprus 200 M»B. Onpenennts:1)
SHEPTHIO, BBIJICISIONTYIOCS TPU Pacaie BCeX sep dTOTO M30TOoMa ypaHa Maccod m =1 kr; 2)
MacCcy KaMEHHOTO VYIJIA C yIedbHOUW TermoTtoi cropanus = 29,3 MJDx/Kr, 5KBUBaJIEHTHYIO
B TEIUIOBOM OTHOIIEHHH 1 Kr ypana 23°U.

7. Mennsbiit oopazen maccod m = 100 r Haxogutcs npu temneparype T1 = 10 K. Onpenenuts
teroty Q, HeoOXoAMMYyIO MJIss HarpeBaHus oOpasma go temmepartypsl 7>= 20 K.
MOXXHO NPUHATH XapaKTEPUCTUUYECKYIO Temmepatrypy Op miua meau paBHoul 300 K, a
yciaoBue T <<@pcUuTaTh BHIIIOJHEHHBIM.

8. p-n-mepexon HaxomuTcs moxa oopatHbiM  HampsbkeHueM U= 0,1 B. Ero compoTuBieHue
R1= 692 Om. KakoBo conmporuBieHue Romepexona npu NpssMOM HaIpsKeHAN?

KontpospHas padota Ne 6.
Bapuanrt 4.

1. Bo ckonbko pa3 u3MeHuTcs nepuo; 1’ BpallleHue 3JIEKTpoHa B aTOME BOJIOPOIa, €CIIH IPH MEePeXo-
JIe B HEBO30Y)KJICHHOE COCTOSHUE aTOM M3JIy4us1 (POTOH C IJTUHOM BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAYCHUSAX KUHETUUECKOW dHepruu 7 3JIEKTPOHA OMIMOKA B ONPEICICHUH 1eOPOHIICBCKO
JUTMHBI BOJIHBI AIIO HEPENATUBUCTCKON hopmyrne He mpeBbimaeT 10%?

3. Anpda-uyacTunia HaxoguTCi BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, HPSIMOYTOJIbHOM
MOTEHI[UATBHOM sIIuKe. Vcrmoap3yst COOTHOLIEHUE HEOMPEAeICHHOCTEH, OLIEHUTh MHUPUHY
{ AMKUKa, €CIM U3BECTHO, YTO MUHUMAJIbHAS YHEPTUS o-4aCTUIBI Emin = 8 M1B.

4 Yactuma B  OECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM MOTEHIIMAILHOM SIIHKE
HaXOJUTCS B OCHOBHOM cOoCTOsiHMHM. KakoBa BeposSTHOCTb W OOHApy)KEHHS 4YacTUIIBI B KpaiiHeil
YETBEPTH SAIUKA?

5. Haiitu cpenHIo0 MpoJOIKUTENBHOCTh XKU3HU T aTOMa PaJuO0aKTUBHOTO M30TOMA KOOaiIbTa
50 Co.

6. MomHocTh P auratens aroMHOro cynHa coctasiser 15 Mg, ero KIIJ panen 30%.
OnpenenuTh MECAYHBIM PacXoja SIEPHOTO TOPIOYEro MpU pabOTe 3TOrO JBUTATEINS.

7. VUcnonb3ysi KBAaHTOBYIO TEOPHUIO TETJIOEMKOCTH DUHIITEHA, onpeaeauTbh KodhPUIHEeHT
VIOPYTOCTH B CBSI3U aTOMOB B KpuUCTaiuie amoMuHuA. [lpuHATs mus  amomMuHus O =
300 K.

38



8. MeTannbl IUTUN U UUHK NPUBOIAT B COPUKOCHOBEHHUE JIPYT C APYroM mpu Temieparype 1’
= OK. Ha cKOJIbKO HM3MEHHUTCS KOHLEHTPALHMs 3JICKTPOHOB MPOBOAMMOCTH B nuHkKe? Kakoil u3
ATUX METAIJIOB OyJIeT UMETh 00Jiee BRICOKUN MOTEHITUAT?

KonTtponbsnas padota Ne 6.
Bapuanrt 2.

1. Boruncnuts 1o Teopuu bopa nepuon T BpalieHus 31eKTpoHa B aTOME BOJIOPO/1a, HAXOAAIIErocs B
BO30Y)XJICHHOM COCTOSIHUH, OTIPE/ICIIEMOM TJIABHBIM KBAHTOBBIM YUCIIOM

n=2.

2. Ha cKoJbKO 10 OTHOIIEHUIO K KOMHATHON JOJKHA U3MEHUTHCS TEMIIEpaTypa WAeaIbHOTO Tasa,
9TOOBI JIeOPOITICBCKAs JUTMHA BOJIHBI A €ro MOJIEKyJl yMeHbImiIach Ha 20 %?

3. KaKoBa JI0JKHA ObITh KUHETUYECKAsl SHEPTHsl | MPOTOHA B MOHORHEPI€TUYECKOM ITyUKE, UCIIOJIb-
3yeMOTO JIjIsl HCCIeJOBAHUs CTPYKTYpPHI C TMHEHHBIMHU pazMepamu £ = 10 3cem?

4. Yactuua B 6€CKOHEYHO TIIyOOKOM, OJHOMEPHOM IPSIMOYTOJIbHOM MOTEHI[HAIILHOM SIIUKE IIHPU-
HOU ¢ HaxoAUTCA B BO30YXA€HHOM cocTtosiHUM (N = 3). OnpenenuTs, B KaKux Toukax uHTepBajua 0
<X<{ IJIOTHOCTb BEPOATHOCTHU HAXOXICHUS YACTULIbI HIMEET MAaKCUMaJIbHOE U MUHUMAJILHOE 3Haue-
HUSL.

5. AkTUBHOCTH A HekoToporo uzortomna 3a Bpems t = 10 cyr ymenbmmnach Ha 20 %. Onpenenuth
MepHo/J nmoypacnana Ty, 3TOro U30TOIMa.

6. OTpeennTh SHEPTHIO, HEOOX0IMMYFO JUTs pasjernenus sapa 2°Ne Ha Be a-gacTuIs! U sapo 2C.
DHepryuy CBSA3M Ha OJMH HyKJIoH B saapax 2°Ne, *He u '2C paBnbr cooTBeTcTBeHHO 8,03; 7,07 1 7,68
M>»B.

7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBEIX OCHUIIIATOPOB, HAXOAUTCS TIPH TEMIIe-
parype T = Ok (O =250 K). Onpenenuth 3HEPrUi0 £ CHCTEMBI.

8. [Ipn HarpeBaHNM KPEMHUEBOTO KpUCTaia OT Temneparypsl t1 = 0° 1o temmeparypbl t2=
10° C ero yaenbHasi NpOBOAUMOCTH BO3pacTaeT B 2,28 pa3a. [lo mpuBeAeHHBIM JaHHBIM OINpeEe-
JIUTh UPUHY AE 3anpeieHHON 30Hbl KPUCTAIIIIA KPEMHUS.

Kontposbnas padota Ne 6.
Bapuant 3.

1. Onpenenuth u3MeHEHHE YHEPruu AESIEKTpoHA B aTOME BOJOpPOJA MPH U3ITy4eHUH aTOMOM (o-
TOHA C 4acTOTOHV =6,28 - 10*T .
2. IMapannenbHbIN My4OK MOHOSHEPTeTUUYECKHUX AJIEKTPOHOB MaJlaeT HOPMaJIbHO Ha quadparmy B BU-
JIe Y3KOW MpsIMOYTOJIbHOW 1IeNH, mupruHa kKoTopod o = 0,06 Mm. OnipeaennuTh CKOPOCTh 3TUX JJICK-
TPOHOB, €CJIM M3BECTHO, YTO HAa 3KpaHE, OTCTOSLIEM OT LIeNH Ha paccTossHuM ¢ = 40 MM, mMpuHa
[EHTPATBHOTO AU(PPAKIIUOHHOTO MakcuMyMa b = 10 Mkm.
3. Hcnosb3ys COOTHOINICHUE HEOMPEACICHHOCTEH, OIICHUTh IUPUHY lOAHOMEPHOTO TOTEHIH-
QJIIBHOTO SIIMKA, B KOTOPOM MHHHUMAlIbHas SHEprus 3yeKTpoHa Emin=103B.
4.B npsAMOYTroibHON MOTEHIHATBHOU sIME IIUPUHON £ ¢ aOCOMIOTHO HEMPOHUILIAEMBIMU CTEHKAMU
(0<x<0) HaxomuTCA YacTUIlAa B OCHOBHOM COCTOSHHH. HaliTH BepOSTHOCTH WMECTOHOXOMXKJIE-
HUS DTOHU YacTULEI B o0macTu Y4 £ <X<¥% €.
5.0mnpenenurbmMaccy m HM30TONA 13} , WMECIOIICTO aKTUBHOCTh A =37 I'bk.

6.B ogHOM akTe nmenmeHus sapa ypaHa 235U ocB0GOXKIACTCS sHeprusa 200 MbsB. Onpene-
JUTh:1) SHEPruto, BBIICIAIOIIYIOCS npu pacrniaje BCEX anep 3TOr0 n3oTona
ypaHa Maccon m = 1 KT 2) Maccy KaMEHHOT'0 YISt c
ylnenbHoO# TemnoTtoi cropanus = 29,3 MJDX/Kr, 5KBUBAJIEHTHYIO B TEIJIOBOM OTHOIIEHUU |
kr ypana U.

7. Mennslit o6pazen; maccoit m = 100 r Haxoautes npu temneparype Ti1 = 10 K. Onpenenuts
terotry Q, HeoOXonuMyr aJjisi HarpeBaHus oOpasna no temmnepatrypbl 7>= 20 K.
MoOXHO NpHUHATH XapaKTEpPUCTHUECKYIO Temmeparypy O®Op miua meaun pasHoit 300 K, a
ycinoBue T <<@®pcyuTaTh BBIIOJHEHHBIM.
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8. p-n-mepexon HaxomutTcs mnoj oOpatHbiM  Hampsbkenuem U= 0,1 B. Ero compoTuBienue
R1= 692 OM. KakoBo conpotuienue Rznepexona npu npsiMoM Hampsi>KeHUU?

KonTtponbsnas padota Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 uaMeHuTCs nepuoy] 7' BpallleHue 3JIEKTPOHa B aTOME BOJOPO/ia, €CIIU MIPU Iepexo-
JIc B HCBO3OYKJICHHOE COCTOSIHUE aTOM U3Iy4rJI ()OTOH C JTUHON BOJHBEI A = 97,5 HM?

2. [Ipy KaKuX 3HAYCHUSAX KHHETUUECKOW dHepruu 1 3JIeKTpoHa omuOKa B ONpeIeICHUH J1eOpOMICBCKO
JUTMHBI BOJIHBI A0 HEPEISATUBUCTCKOM opmyne He mpesbimaet 10%?

3. Anpda-yacTuma HaXOAUTCI BOECKOHEYHO TIyOOKOM, OJHOMEpPHOM, MPSIMOYTOJIbHOM
MOTEHIUaTbHOM sIIuKe. Vcrnoap3ysi COOTHOLIEHUE HEONPEAEIEHHOCTEH, OLIEHUTh IHUPUHY
{ smuKa, eclii U3BECTHO, YTO MUHUMAJIbHASI DHEPTUS o-4aCTULBl Emin = 8§ M1B.

4. Yactuma B OECKOHEYHO T'IIyOOKOM, OJJHOMEPHOM, MPSMOYIOJBHOM IMOTEHIMAIBHOM SIIHKE
HAXOJWTCSl B OCHOBHOM COCTOSIHUHM. KakoBa  BEpOSITHOCTH W OOHApY>KEHHs 4acTUIBI B KpaitHel
YeTBEPTHU sALIuKa?

5. HaiitTu cpenHIo MpoJOSIKUTENbHOCTh KU3HU T aTOMa paJu0aKTUBHOI'O M30TONA KoOaibTa
s Co.

6. MourHocTh P nBHUTrartesns aTOMHOTO cynHa coctaBisieT 15 Msr, ero KIIJ panen 30%. Ompe-
JIeIUTh MECSIYHBIN PAacXoJ] SIIEPHOTO TOPIOYEro MpH paboTe ITOTO ABUTATENs.

7. Vcnonp3ysi KBAaHTOBYIO TE€OPUIO TEIJIOEMKOCTH DWHIITEHA, ONpeaeanTbh Kod3pPUIHEeHT
VIPYTOCTH 3 CBSI3M aTOMOB B KpHCTajuie amoMuHus. [IpuHATE 11 amoMuHUS Of =
300 K.

8. MeTannbl IUTUH W UHK MPHUBOISAT B COPUKOCHOBEHHUE JIPYT C IPYroM mpu Temieparype 1’
= OK. Ha ckoibKO M3MEHHUTCS KOHIIEHTPANHUs JJIEKTPOHOB MpoBOIUMOCTH B muHKe? Kakoit u3
3TUX METAJIOB OyleT UMETh 00Jiee BBICOKUI MOTEHIIHMAI.

Kontpospaas padota Ne 6.
Bapuanrt 5.

1. Ha ckonbko M3MeHUIach KHHETHUYECKas YHEPrus AJIEKTPOHA B aTOME BOAOPOAA IMPHU H3ITY4EHUU
aToMoM (OTOHA C JJIMHOMN BOJHBI A = 435 HM?
2. 3 xatogHo#l TpyOku Ha nuadparmy ¢ y3KO MpSMOYroJbHON IIETbI0 HOPMAJIBHO K IJIOCKO-
cTu auadparMbl HAMpaBlIeH MOTOK MOHOYHCPTETUYECKUX B3JEKTPOHOB. OmpenenuTh aHOTHOE
HanpsoKeHUe TPyOKH, eclii U3BECTHO, YTO Ha AKpaHe, OTCTOSIIEM OT IIeJIH Ha paccTOsIHUU ¢
= 0,5 M, mupuHa UEHTpaJbHOrO AUdpakiuoHHOTO Makcumyma Ax = 10,0 mxm. I[llupuny
brmenn npunste pasuoit 0,10 mm.
3. CpenHee BpeMs sKU3HH aTOMa B BO30YXKIEHHOM COCTOSIHMU cocTasisgeT A t= 108 c.
[Ipu mepexone aToMa B HOPMaJdbHOE COCTOSIHUE McTycKaeTcsa (OTOH, CPEHsSS AJMHA BOJHBI
kotoporo paBHa 600 uM. OneHUTh MUPUHY AAM3IY4aeMOW CIIEKTPAIbHOW JIMHUY, €CIIM HE MPOHC-
XOJIUT €€ YIIUPEHUs 3a CUeT IPYTruX MPOILEeCcCOB.
4. BonHoBasi (pyHKIIMS, OMKCHIBAIONIAS JBIKEHHE DJICKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIO-
poaa, UMEeT BUJ

(P(r) :A—r/ao,
rae A - HekoTopas mocrosHHas; A0 - nepBblid OOpoBCcKUl paauyc. HaliTu 11 OCHOBHOTO CO-
CTOSIHUS aTOMa BOJOpOAa HauboJliee BEPOSATHOE PACCTOSHUE JIEKTPOHA OT spa.
5. CueTuyMK o-4acTHULl, YCTAHOBJEHHBIN BOJM3U paJMOAKTUBHOTO M30TONA, IPHU MEPBOM U3ME-
penun peructpupoBan Ni= 1400 wyactuim B MHUHYTY, a yepes Bpemsa t= 4 49 -
tonbko N2 =400. Omnpexnenuts nepuos nojypacnanga 71/2 U30Tora.
6. Cuuras, 4To B OHOM aKTe jeneHus sapa ypana “°U  ocoboxkmaercss sHeprus 200 MboB,
ONPENENUTh Maccy m  3TOr0  H30TONA, MOJBEPrIIErOCs  ACIECHUIO IpU  B3pBIBE
aTOMHOM GOMOBI ¢ TPOTHIOBBIM SKkBHMBaneHToM 30-10° kr, ecim TennoBoil SKBUBANEHT TPOTUIA
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gpaseH 4,19 MJIx/xkr.

7. HaliTu OTHOILlIEHUE CPEAHEN DSHEPIUU <(Exp> JIMHEMHOIO OJHOMEPHOIO OCLUMUIIATOPA, BBI-
YUCJIEHHONH TI0 KBAaHTOBOH TEOpUHM, K DOHEPIrUHM (&> TaKOTO K€ OCHILIATOPA,
BBIUYHUCIICHHONW MO KJIACCUYECKOW TeopuHu. BhrumciieHHe NMpou3BECTH [JIs IBYX TEeMIepaTryp:
1) T=0,10g, 2) T=0g, rae O - XapakTepucTU4ecKas TeMmIeparypa OWHINTEIHA.
8.CompotuBnenne Ri p-n-mepexona, HaxomsIerocs moj npsMeiM Hampsbkenuem U— 1 B, paBHO
10 Om. Onpenenuts conpoTuBiieHne Renepexoaa npyu 00paTHOM HaIpsIKEHUM.

Kontponbnas padora Ne 6.
Bapuanr 6.

1. B xakux npenenax AL AOJKHA JIEkKATh JJIMHA BOJH MOHOXPOMATHYECKOTO CBETA, YTOOBI MIPU BO3-
Oy)XJIEeHHMH aTOMOB BOJOPOJa KBAaHTAMHU 3TOTO CBETA Paguyc I OPOUTHI SIEKTPOHA yBeIHUYMICcs B 16
paz?

2. IlporoH obmamaeT KMHETHYECKOW >HEprueu T =1 x3B. Omnpenenuts AONOTHUTEIBHYIO
sHepruto A7, KOTOpyl0O HEOOXOJUMO €My COOOIIMTH JUIsi TOro, 4YTOObl JUIMHA BOJIHBI AJlE
bpoiinsg ymenpmuiache B Tpu pasa.

3. Jlns npuOIIMKSHHOM OIIEHKHM MUHUMAIBHOW SHEPTHH AJICKTPOHA B aTOME BOJOPOJa MOXHO TPE/-
MOJIOKUTh, YTO HEONPEAETCHHOCTh Al pajuyca I' 3JIEKTPOHHOW OpOUTHI M HEONPEAEIEHHOCTh Ap
UMITyJbCca p 3JIEKTPOHA Ha TaKOW OopOHUTE COOTBETCTBEHHO CBA3aHBI CIEAYIOIIUM oOpazom: Ar
=~ ru Ap = p. Ucnonp3ys 3TH CBsI3M, a TaKXK€ COOTHOIIEHUE HEONpeIeIeHHOCTEN, HAalTH 3Haue-
HUE pajnyca 3JEKTPOHHOU OpOUTHI, COOTBETCTBYIOLIEIO0 MUHUMAJIBHON 3HEPTUU AIIEKTPOHA B aTo-
M€ BOJOpOJa.

4. YacTuia HaXoJUTCS B OCHOBHOM COCTOSTHMHM B MPSIMOYTOJbHOU siMe mupunHoit £ ¢ abco-
JIOTHO HENPOHUIIaeMBbIMU CTE€HKaMU. Bo CKOJbKO pa3 OTIMYAIOTCS BEPOSTHOCTU MECTO-
HAaXO0XJICHUSA YaCTHULBL: ) - KpPaWHEN TPETH U @), - B KpalHEW YETBEPTH sAIMKa?

5. Bo ckoJbKO pa3 yMEHBIINTCS aKTUBHOCTh M30TOoma 32 P wuepes Bpemsa t= 20 cyr?

6. [Ilpn nemenum sapa ypana 25 mox  neifcTBHEM 3aMeIEHHOTO HEUTpoHA 00Pa30BATMCHOCKOII-
KM ¢ MaccoBbiMH uucaamMu M1 =90 wu M> = 143. Onpeaenurb 4YUCIO HEUTPOHOB, BBIJIECTEB-
IIMX U3 A7Ipa B JaHHOM akTe jaesieHus. OnpenennuTh SJHEPTUI0 U CKOPOCTh KaXI0T0 U3 OCKOJIKOB, €C-
JU OHU pAa3JIeTaloTCs B MPOTHUBOIOJIOXKHBIE CTOPOHBI W HX CyMMapHas KMHeTuuyeckas sHeprus 7
paBHa 160 M»aB.

7. 3Has, yto mis anmaza ®p = 2000 K, BEIMUCIUTE €T0 YICIbHYI TEIJIOEMKOCTh IMPU TEM-
neparype 7 = 30 K.

8. Haiitu munumanbHyio sHepruto Wmin HeoOxXoumyro 11t 00pa3oBaHus mapbl AJIEKTPOH — JbIP-
ka B kpuctamie CaAs, ecnu ero ynaenbHas HPOBOJUMOCTb yu3MeHseTcs B 10 pa3 mpu

n3MeHeHuu temneparyps ot 20 mo 3°C.

Kountponsnas pabota No 6.
Bapuant 7.

1. B o1HO3apsAHOM MOHE JIUTHUS 3JIEKTPOH HepeleN ¢ YeTBEPTOro S3HEPreTHUECKOro YpoBHS Ha BTO-
poii. Onpenenuts AIUHY BOJIHBI A U3JIy4EHHsI, UCIYILIEHHOTO HOHOM JIUTHUS.

2. OnpenenuTh JJIMHBL BOJH 1€ bpoinas a-yacTubl U MPOTOHA, MPOIIEIIIMX OJUHAKOBYIO
YCKOPSIOLIYIO pa3HOCTh noTeHuuano U= 1 kB.

3. MOHOHEpreTHUeCKUii  MyYOK 3JIEKTPOHOB BBICBEUMBAET B LIEHTPE HKpaHa dJIEKTPOHHO-Ty4eBO
TpyOku naTHO paauycoM = 10 cm. Ionb3ysch COOTHOIIEHHEM HEONpeeIeHHOCTEl, HallTH, BO
CKOJIBKO Pa3 HEOIPEACIEHHOCTh AX KOOPAMHATHI MIEKTPOHA HA SKpaHE B HAIPABJICHWUM, NEPIICH-
JIUKYJISPHOM OCH TpyOKH, MeHbIlIe pazmepa I nsaTHa. [iuHy LanekTpoHHO-1y4yeBoi TpyOKU MPHUHSTH
pasHoii 0,50 M, a yckopsitoree 31eKTpoH Harnpsbkenne U— paBabiM 20 kB.

4. BonHoBas (pyHKIMS, ONMUCHIBAIOLIAs JBM)KEHHE 3JEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa
BOJIOPOJA, HMMEET BUJ
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v (r) - Ae-r/ao,
rae A — HekoTopas MOCTOSIHHAS; 0, — IIepBbIM bopoBckuil panuyc. HaliTu 111 OCHOBHOTO COCTOSTHUS
aToMa BOJOpoJa 3HaueHue <F> KyJIoHOBCKOM CHJIBL.
5. Ha cKOIpKO NPOLIEHTOB YMEHBIIUTCS AKTUBHOCTb M30TONa upuaus 1921r 3a Bpems t =
15 cyr?
6. SAnepuas peakuus 14N (o, p) 17O BbI3BaHA a-yacTHIEH, 0ONamaBIIeii KHHETHUECKOH Heprueit T,=
4,2 MbdB. Onpenenuts TeII0Bo# ekt 3Toii peakunu, eciid MPOTOH, BBUICTEBIINHA MO/ YIIIOM
= 60° K HaNPaBICHHUIO IBWKCHHS -YaCTHIIBI, TOJMYYMJI KHHETHYECKylo sHepruto 7 = 2MbdB.
7. Monsipaas tertoeMkocTts Cpcepedpa npu temrieparype 7 = 20 K okazanaces paBHoit 1,65
JIx/(Monb-K). BEIYucauTh 1o 3HAYEHUIO TEINIOEMKOCTH XapaKTEPUCTUUYSCKYIO TeMIlepa-
Typy ®Op. Ycnosue 7T «« Op cuuTaTh BHIIOJIHEHHBIM.
8. Conporusnenne Rikpucramna PbS mpm Temmepa type t1 = 20°C pasro 10* Om. Ompene-
JUTH €To compoTuBienue Ronpu temmneparype to = 80°C.
Kontponsnas pabora Ne 6.
Bapuanr 8.

1. DneKTpoH B aTOM€E BOJIOPO/Ia HAXOIUTCS HA TPEThEM dHEPreTu4eckoM ypoBHe. OnpeaenuTb KuHe-
Tryeckyto 7, noteHnuanbHyo [1 v nonnyto E sHepruto snekTpoHa. OTBET BbIPa3UTh B AJIEKTPOH
BOJIbTAX.

2. DNekTpoH oOnamaer KuHeTmdeckod — sHeprmeid 7T = 1,02M»B. Bo ckoiapko pa3 u3Me-
HUTCS JJIMHA BOJIHBI J1e¢ bpoins, ecnu KuHeTruueckas sHeprus 7 2JIEKTPOHAa YMEHBIIUTCS
BABOE?

3. Cpenree BpeMs *u3HH At aToMa B BO30YKIEHHOM COCTOSHHH cocTaBiseT okono 1078 c. ITpu
mepexo/ie aroMa B HOPMalbHOE  COCTOSHME  HCIyckaercs  (OTOH, cpeaHss  JUIMHA
BOJIHBI <A> KoToporo paBHa 400 HM. OLEHHUTh OTHOCUTEIbHYIO HMIMPUHY AMAM3ITydaeMoil Criek-
TpaJbHOM JUHUH, €CIIN HE MPOUCXOIUT YIIUPEHUS JIUHUU 3a CUET APYTUX MPOLIECCOB.

4. DNeKTpOH HaXOOUTCA B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, IMPSIMOYrOJIbHOM MOTEHIIHAIIb-
HOM silUKe mUpuHOU €. B Kakux Toukax B MHTepBaie 0<X<{ MIOTHOCTH BEPOSTHOCTH HAXOXK]E-
HHUS JIEKTPOHA Ha BTOPOM M TPETHEM JHEPreTHYECKUX YPOBHSAX OJWHAKOBBI? BBIUMCINTH IMIIOT-
HOCTb BEPOSTHOCTH IS 3TUX TOUeK. PereHue nosicHuTh rpauKkoM.

5. Onpenenuth yncio Nsjgep, pacmagaromuxcs B TeUeHHe BpeMenn: 1)t1 = 1 mMuH;

2)tz =5 cyr, - B paauoakTUBHOM u3oTomne pocdopa 3zP maccoit m = 1 mr.

6. Onpenenuth TEIIOBBIC YPPEKTHI CACTYIOMIMX PEaK IIHI:

"Li(p,n)Be u °0(d,a) N.
7. Beruucautp (o Jlebaw) yaeabHyO TEIUIOEMKOCTh XJIOPUCTOTO HATPUS IIPU TEMIIEpaTy-
pe T = Op/20. YcnoBue 7T <<®p cUNATATh BHITOJHECHHBIM.
8. KakoBo 3HaueHue sneprun ®epmu €f y 3JIE€KTPOHOB MPOBOAUMOCTH JBYXBAJECHTHON Meau?
Bripazuts sHepruro @epmu B 1KOYIAX U 3IEKTPOH-BOJIbTAX.
6. Ha metaminueckyro MIacTHHY HalpaBJIeH MOHOXPOMATUUECKUU MYy4YOK CBETa C 4aCTOTOU V =
7,3 - 10 I'n. Kpacnas rpanuna Ao gpotodddexra s JaHHOTO MaTepuana pasHa 560 Hm. Omnpe-
JeNUTh MAKCUMAIIbHYIO CKOPOCTh Umax(POTO3TEKTPOHOB.
7. ®oton c¢ oHeprue €1 =0,51 MdB mnpu paccesHuun HaCBOOOIHOM 3JICKTPOHE MOTEPSI
MOJIOBUHY CBO€H »Hepruu.OnpeaenuTsb yroi paccessius < .
8.Ha 3epKajibHyI0 MOBEPXHOCTH IUIOMAABI0 S = 6 cM? MafaeT HOPMAIbHO HOTOK M3NydeHus O, =
0,8 Bt. OnpenenuTs AaBIeHUE p U CHIIY AaBieHUs FcBeTa Ha 3Ty MOBEPXHOCTD.

KonTponbHas padota Ne 6.
Bapmuant 9.

1. ®oTOoH BBHIOMBAET U3 aTOMa BOAOPOJAA, HAXOISIIETOCsI B OCHOBHOM COCTOSIHUH, JIEKTPOH C KHUHE-
tudeckoit suepruei 7= 10 aB. Onpexnenuts sHEpruto € GoToHa.
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2. Kunetudeckas sueprus T 57eKTpOHA paBHA yABOSHHOMY 3HAUEHHIO €r0 SHEPTHHU MOKOs (2 MoC?
). Beruucnuts muHy BOTHBI A 1e bpoiins ayist Takoro 3nekTpoHa.
3. 15 mpuOIMKEHHOM OLIEHKH MUHUMAIILHOW SHEPTUU AJICEKTPOHA B aTOME BOJAOPO/Ia MOXKHO MPETIO-
JIOKHUTH YTO HEOIpeAeneHHOCTh JIr pamuyca e 3JeKTpOHHOW OpOHMTHI M HEONPEAEICHHOCTh Ap HM-
MyJIbca p AIIEKTPOHA HAa TaKOH OpOUTE COOTBETCTBEHHO CBSA3aHBI CIEIYIOIIMM 00pa3oM- Ae ~ 2 u
Ap «p. Vcnonb3ys 3TU CBS3U, a TAKKE COOTHOLLIEHUE HEONPEAEICHHOCTEH, ONPEAEIUTh MUHUMAIIb-
HO€ 3Hau€HUE dHEPruu 7,md3EeKTPOHA B aTOME BOJAOPOA.
4.BonHoBas (hyHKIHMS, OMUCHIBAIONIAS IBUKCHUE AIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIOPO-
1ia, UMEET BUJ]

1//(!’) = Ae-r/ao,
rae A — HekoTopasi MOCTOSIHHAS; 0o — NIepBbIN bopoBckuil panuyc. HaliTu 111 OCHOBHOTO COCTOSTHUS
aToMa BOJIOpOJa cpenHee 3HaueHue 1> moTeHunanpHON SHEPTUH.
5.3 kaxaoro MWJUIMOHAa aTOMOB paJAMOAKTHUBHOTO M30TOINA KAXAYI0 CEKYHJY pacragaeTcs
200 atomoB. OnpenenuTs nepuo nojaypacnana 7 %2 wu3orormna.
6. OmnpenenuTh CKOPOCTH TIPOIYKTOB peakimu °B (n,a)'Li, TpoTekaiomeil B pesymbpTaTe B3amMO-
JENCTBUS TEIUIOBBIX HEUTPOHOB C MOKOSIIUMUCA s]IpaMu Oopa.
7. Beruucnuts o Teopuu Jlebas TenmmoemMkocTh IHUMHKa Maccod M= 100 r mpu temmepary-
pe T=10 K. TIlpusATh 01 MUHKA XapakKTepUCTUUECKYyI0 Temmnepatypy Hebas ®p = 300
K u cuurate ycnoBue 7<<@®p BBIIIOJIHEHHBIM.
8. llpsimoe  wHampsbkeHue U, mpuiokeHHoe K p-n-miepexony, paBHo 2 B. Bo ckonbko pa3s
BO3PACTET CHJIa TOKa 4epe3 mepexo, €Clu U3MEHHUTh Temieparypy ot 71= 30

Kputepun ouenku:

— 3a MPaBWJIbHOE PEIIeHNE OJTHOM 3a/1a4M CTYJIEHT IOJIy4yaeT J1Ba Oasia.

Bomnpocel 1u1st py0exHoil aTTecTanumn

Bropoii cemectp
Bompocsr k iepBoii pyOexHOM aTTecTaruu

1.MarepuanbHas To4Ka, paanyc-BeKTOp, MyTh, BEKTOP MEPEMEIICHHsI, CKOPOCTH M YCKOPEHUSI.

1. JIBwkeHuE 1o OKPY>KHOCTH. BEeKTOpHBI yriI0BOH CKOPOCTH U YTIOBOTO YCKOPEHHUSI.

2. Tlepssrit 3akon HproToHa. IHepumanbHble CUCTEMBI OTCUeTa. Macca, cua.

3. Bropoii 3akon Herotona. Ummynbc tena. Tpetuit 3akon HproToHa.

4. Cunbl TpeHHs. 3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCAa CUCTEMbI MaTEPHAIIbHBIX TOYCK.

5. Pabora cujbl, MOIIHOCTb.

6. Kunernueckas sHeprus [loTeHnmanpHas sHEprUs. 3aKOH COXpaHECHUSI TIOJIHONH MEXaHUYECKOM
SHEpPruMu.

7. lleHTp Macc 1 3aKOH €ro JABWKECHHUS.

8. MowmenT unepiun. Kunernueckast 3Heprus Bpallarolierocsi TBEpA0ro Tela.

9. MoOMEHT CHJIBI OTHOCHUTENIBHO OCH. YpaBHEHHE JUHAMHMKH BPAlIaTEIbHOTO JBHKCHUS TBEp-
JI0TO Tena

10. Tsrorenue. D1eMeHTHI TEOPUHU NOJI. 3aKOH BCEMUPHOTO TAroreHust. Cuiia TSHXKEeCTH U Bec.

11. Hesecomocts. Ilone TAroTeHus u ero HanpsHkeHHoCcTh. PaboTa B nose taroreHus. [lotenuu-
aJl OJIS TATOTEHUSL.

12. Kocmuueckue ckopoctd. HennepuunanbHele cuctemsl orcyera. Cuilbl HHEPLUU

13. JlaBneHue B *KUJIKOCTAX U ra3ax. 3akoH [lackains.

14. 3akon Apxumena.

15. YpaBHeHMe HEPA3PHIBHOCTH

16. VYpasuenue bepnymiu.

17. Jlamunapaoe teuenue. TypOynentHoe Teuenue. Yucno PeiiHonbca.
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18. Bs3KoCTb.

19. TIIpeobOpazoBanus ["anmunes. Mexanndeckuid npuHIUI OTHOCUTENbHOCTH. [locTynaTs! cienu-
anbHOM Teopun otHocuTenbHOCTH (CTO).

20. IIpeobOpazoBanus Jlopenua

21. PensitTuBHCTCKUH 3aKOH TPeoOpa30BaHMs CKOPOCTEH.

22. PenaTUBHCTCKHI UMITYIBC. PenstuBuctckas gpopma Broporo 3akona HerotoHa.

23. 3aKOH B3aMMOCBSI3H MAacCChl U SHEPTHH.

O6pa3er 6umiera
BapuanTt Nel
1. MoMeHT cuJibl OTHOCHTEIIBHO OCU. YpaBHEHHE JUHAMUKH BpPallaTEIbHOTO JBUKECHUS TBEPIO-
ro Tena.
2 Jlamunapuoe teuenue. TypOynentnoe Teuenue. Yucno PeitHonbaca.

Bormpockl ko BTopoiil pyOeXHOH aTTecTaluH.

1. Craructuyeckas pu3nKa U TEPMOJUHAMUKA.
2. Macca u pa3Mepbl MOJIEKYT.
3. TepmoaumHamMuveckne mapameTpsl. MeanpHbli ras.
4. YpaBHEHHE COCTOSIHUS UEabHOro raza. 3akoH JlanpToHa
5. OnbITHBIE Ta30BbIE 3aKOHBI.
6. XaoTHYHOCTH MOJIEKYJISIPHOTO NBMKEHUsS. CpeaHssE CKOPOCTh MOJIEKYIL.
7. Tlonsatue abconOTHON TeMIepaTypbl U OCHOBHBIE MosiokeHust MKT.
8. 3akoH MakcBema 0 pacpeeTICHHHA MOJIEKYIT HeaTIbHOTO Tra3a Mo CKOPOCTSIM.
9. Bapomerpuueckas hopmyia.
10. CpenHee 4UCIIO CTOTKHOBEHHUH U CPEHSS JUTMHA CBOOOTHOTO TIpoOera MOJICKYII.
11. SIBnenus mepeHoca.
12.ITpeamet TepmoauHamMuku. OCHOBHBIE onipeeseHusi. BHyTpeHHsis sueprus cucteMsl. Kosm-
YECTBO TEIUIOTHI.
13.IlepBoe HaYanO TEPMOAMHAMUKH.
14.TennoemkocTh raza. ®U3N4ECKuil CMbICI YHUBEPCATBHON ra30BOM MOCTOSIHHOM.
15.1TpuMeHeHune nepBoOro Hayaia TEPMOJIUHAMUKY K H30TTPOLIECCAM.
16.AnnabaTHeii poriecc. [lomuTporHbIi mpoiecc.
17.Kpyropoii nporiecc. OO6paTuMbIe 1 HEOOPATHUMBIE MPOIIECCHI.
18.OuTponus.
19.BTopoe Hayayi0 TepMOIMHAMUKH.
20.1{uxn Kapno u ero KII/I mis maeansHoro rasa.
21.YpaBuenue Ban-nep-Baanbca.
22.13otepmbl Ban-nep-Baainbca.
23.BHyTpeHHs SHEPIUs peaibHOTO rasa.
24.9¢dext xoynsa-TomcoHa.
25.1loBepxHOoCcTHOE HaTshKeHUE. CMauynBaHUeE.
26.Vcniapenue 1 miaBjaeHUE
OO6pa3er 6mtera
Bapuant Nel
1. Ilonatue abcoMOTHOM TemnepaTypsl U OCHOBHBIE moJioxkeHust MKT.
2. Bropoe Hayasio TepMOJUHAMUKHI

Tperunt cemectp
Bonpocs! k nepBoii pyOexHO arTecTanuu

1.Onexrpuzanus Ten. DNeKTpUUECKUi 3apsij. 3aKOH COXpaHEHMs 3aps/a.
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2. 3akon Kynona.

3.DOnexTpudeckoe mnose. HanpspkeHHOCTh SIEKTPHYECKOTO OIS,

CuIioBbI€ JTMHUU MarHUTHOTO TOJIS.

4.PaboTa mosis npu nepeMereHIn 3apsijia.

5. IloTeHnuuan, pa3HOCTh NOTEHUUAJIOB.

6.HanpspkeHHOCTD Kak IpaueHT MOTeHIUAIa. DKBUNOTEHIIMATBHBIE TIOBEPXHOCTH.
7. Nonsipuzamus IMdIEKTPUKOB. HarpspkeHHOCTD MOJISt B TMDIIEKTPUKE.

8. DnexrpoemkocTh. Konaencaropsl. [lpuMenenne KoH1€HCATOPOB.

9. DHeprus IEKTPOCTATUUECKOTO TOJIS.

10.9nexrpuueckuii Tok. Cumna Toka. [IocTOSTHHBIN TOK.

11.3akon Oma ans yyactka nenu. ConpoTUBICHHUE ITPOBOJHHKA.

12. Tunsl coeTuHEHMS IPOBOTHUKOB.

13.Ctponnue cunbl. DJIC. 3akon Oma 17151 IOJTHOM 1IeTH.

14.3axon Ixoynsa-Jlenna. PaboTta Toka. MomiHOCTh TOKA.
15.9nekTponpoBoiHOCTE TBepABIX Tel. [Ipupoaa Toka B MeTasuiax.
16.MaruutHoe nosie. CUI0BbI€ JINHUU MarHUTHOTO 1oJist. HanmpsikeHHOCTh.
17.3akon buo- CaBapa-Jlamnaca.

18.Cuta Ammniepa. BzaumopeiicTBre napaieIbHbIX TOKOB.

19.Cuina Jlopenia.

O6pa3er 6miera
Bapuant Nel
1. PaGoTa moJist mpu niepemMenieHn  3apsa.
2. 3akoH Oma s yyactka nenu. ConpoTHUBIEHUE TPOBOIHUKA.

Bompocs! ko BTOpoii pyOexHOH aTTecTaruu

1.BemectBo B MarHUTHOM 1oJie. [lapamarHeTwku, quamMarHeTHKY.

2.9¢ddexr Xomna.

3.1upkynsuus BekTopa B MarHUTHBIE MOJIA B BAKyyME.

4.PaboTa 1o nepeMerieHnIo MPOBOJHIKA U KOHTypa C TOKOM B MarHUTHOM TI0JI€.
5.9nekTpoMarHuTHas UHAYKIKUS. MarHUTHBIN MOTOK.

6.3aKOH AIEKTPOMArHUTHOW MHAYKIIMU U IIpaBujo JlopeHua.

7.Camounaykuus. 3C- caMOMHYKIIUH.

8.MlHIyKTUBHOCTh MPOBOJHUKA U B3aUMHasl MHIYKTUBHOCTb. DHEPIUsl MArHUTHOIO MOJIS.
9.2neKTpOMarHuTHOE MoJIE.

10.Tok cMemenus: BuxpeBoe mnoJie.

11.Ilepemennsli TOK. JleficTBYyIOIIEE 3HAUYCHHST HAMPSIKEHUS U CUJIbI TOKA.

12. NTHOyKTUBHOCTh U €MKOCTb B LIETIH IEPEMEHHOTO TOKA.

13.3akon OMa 117151 1€y IEPEMEHHOI0 TOKaA.

14.I'apmoHnyeckue konedaHus U ux xapakrepuctuku. JluddepenuuansHoe ypaBHeHHE rapMo-
HUYECKUX KOJeOaHuil.

15.Mexanunueckue rapMonudeckue kosuebanusi. KuHernueckas W MoTeHLIMAIbHAs SHEPTUU Tap-
MOHHYECKHUX KOJICOaHUIA.

16.I'apmonnueckuii ocuruistop. Ilpyxunsbiii MasTHUK. Pu3ndeckuil MasTHUK. MaTtemaruue-
CKHU MasTHUK.

17.Mexannueckue BOJHBL. [IpooabHbIE U TONIEpEUHbIE BOJHBI. J[JIMHA BOTHBI.
18.Konebarenbupiit kKoHTYp. Dopmyna Tomcona. CobcTBEeHHBIE KOJIeOaHMS.

19. CBoOo1HBIC U BBIHYKICHHBIE KOJIeOaHUs. DNEKTPUIECKIe aBTOKOJIeOaHusl.

20. Pe3oHaHC TOKOB M HAIIPSKEHUH.

21. XapakTepucTHKH KoJieOaHus mpoiiecca, Ieproi, 4acToTa, aMIuIUTyaa, ¢a3a KojaebaHuil.
22.271eKTpOMarHuTHbIE BOJIHBI. BOTHOBBIE ypaBHEHHE.
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23.

OHeprus IeKTPOMarHuTHBIX BOJIH. OnbIThl ['epiia.

24 Illkana 31eKTpOMAarHUTHBIX BOJIH.

O6paszern Oouera

N —

= R A o

O 0NN DN B W=

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Bapuant Nel

. DJIIEKTPOMArHuTHOE TOJIE.
. Tok cmemenns Buxpepoe nosie.

UYeTBepThlii cemecTp.
Bormpock! k 1 pybexHoit arTecTanum

3akoHbl reoMeTpuyeckoit onTuku. [lonHoe oTpakeHue cBera.

3epkana. Tonkue auH3bpl. DOpMya TUH3bI

®dotomerpus. OcHOBHBIE (POTOMETPUUYECKUE BEIMYUHBI H UX €TUHUIIBI.
SIBnenue nnrepepenuuu ceera. Mutepdepenuns B Tonkux miueHkax. Komabsia HeroToHa.
SAsnenne qudpaxuuu. [punnun [tolirenca - dpenens

Merton 301 Openens. Audpaxius OpeHents.

Hudppaxkuuu @payHrodepa Ha 0AHOM 1IETH U HA AUPPAKLIUOHHON PEIIETKH.
Judpakuusi peHTT€HOBCKUX JIydell Ha KpHcTaulax.

[Tonspuzanus ceera. [lonsgpuzaTopsl U aHAITU3ATOPHI.

AHanu3 noJsipu30BaHHOTO cBeTa. BparieHue niockocTu noaspu3aiyim.
SIBrieHME AuCTIiepCUn CBETA.

[Tornomnienue ceera.

Dddext Jomnepa.

Dddext BaBunosa - Ueperkona.

TermmoBoe u3nydeHue

3aKOHBI PABHOBECHOIO TEIJIOBOTO U3ITyYEHUS.

I'unoresa [1nanka. ®opmyna I[1nanka

KBaHT uznydenusi. DHeprusi KBaHTa U3Ty4EHHUS.

doTtosnexrpuieckuit 3¢ dext. 3akonsr CToseTORA.

VYpaBHeHnue DitHmITeHa 17151 BHenTHEro Gotorddekra.

Bormpocs ko 2 pyOexxHOM aTTecTanuu

. Macca u umnynsc ¢ortoHa. JlaBnenue cpera.

. Db dext Komnrona.

. Bonina ge- bpoitns.

. CooTHoOIIICHHS HEeoNpeaeIeHHOCTe. BomHoBas hyHKIHS.
. Ypasuenue llIpeaunrepa.

. YpaBuenue lllpenunrepa s cTaiuoOHapHBIX COCTOSHUM.
. TynHenbHbIN 3 heKT.

. IloTeHIMaILHBIN AMIUK.

. JINHEMHBIN rapMOHUYECKUMN OCIHMIIIATOP.

10. JIBOMCTBEHHOCTh IIPEICTABICHUN O pUpoae cBeTa. KopiycKyIsipHO- BOJIHOBOH JyaJIU3M.
Mopnens atoma Tomcona u Pezepdopna.

11JIuneliuaTeie ciekTpbl aToMOB. CHIEKTp aTomMa BOJIOPO/Ja.

12. OnbiTel @panka u ['epia.

13. MarHuTHBII1 MOMEHT 3JIEKTPOHA.

14. ITpunnun [aynu. OnekrporHsie 06010uku. [lepuoanueckas cucrema anemMeHToB MeHenee-

Ba.

15. CiekTpbsl MHOTOAJIEKTPOHHBIX aTOMOB. XapaKTePUCTUUECKUE PEHTT€HOBCKHUE, CTIEKTPHI.
16. 3axon Mo3au. Bonopononono6Hbie CIEKTPHI.
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17. IIpupona xuMuuecKou cBsi3u. MoJIEKyJIIpHBIE CIIEKTPHI.

19. EcrtecTBeHHas paIMOAKTUBHOCTh. 3aKOH PaJM0aKTUBHOTO pacraja.

20. Coctas sapa. HykioHbl. 3apsi 1 MaccOBOE YUCIIO sifjpa. DHEPTUU U CBS3U sIpa.

21. U3otomnsl, MickyccTBeHHBIE MTpeBpalleHus saep.a- u B-pacnana, y-uznyuenue. Snepueie
peakiuu.

22. O0oJsi0o4euHas U KareJbHast MOJICTH Spa.

23. llenenwue snep. Llennas peaknus. SnepHble peakny Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peakuus cunrtesa, npodiema ynpaBiaseMOro TEPMOSAEPHOTO CUHTE3A.

24. ®dynnameHTaNbHBIC B3anmoeicTBus. Kitaccuukanus 21eMeHTapHBIX YaCTHII.

25. B3aumoeiicTBre 311eMEHTapHBIX YAaCTHIl U 3aKOHbBI COXpaHeHUs. YacTULIbl M aHTUYACTULIBI.
26. bapuonsl u me30HbI. Pe3onancsl Kocmuueckue nydu.

27. DyngaMeHTaIbHbIC YaCTUIBI. YaCTHUIIBI-yYaCTHUKU M YaCTULIBI-TIEPEHOCYMKHI B3aUMO/ICH-
CTBUH.

BOl'lpOCbI K 3K3aME€HaM M 3a4€Ty

Bomnpocsl k 3auery 2 cemectpa

1. MarepuanbpHas TOYKa, paJnyc-BEKTOP, MMyTh, BEKTOP TIEpEMEIIECHHS, CKOPOCTh M YCKOPEHHE.

BexTopsl yrioBoil CKOPOCTH U YIJIOBOTO YCKOPEHUS.

Macca, cuna. Ilepsslii 3akoH HeroToHa. MHEpIManbHbIe CHCTEMBI OTCUETA.

Bropoit 3akon Hetotona. Mmnynsc tena. Tperuii 3akon HeroToHa.

Cuubl TpeHust. 3aKOH U3MEHEHHSI 1 COXPaHEHHUST UMITYJIbCa CHCTEMBI MaTepPHAJIbHBIX TOYCK.

PaboTa cuibl, MOIITHOCTb.

Kunernueckas sueprus. IloTeHumanbHas 3HEprus. 3aKOH COXPAHEHHS IMOJHOW MEXaHUYe-

CKOM 3HEPTUH.

IleHnTp Macc U 3aKOH €ro JBUKEHUS.

MowmenT naepuuu. Kunerndeckast s3Heprus BpallaroLuierocst TBEpIoro Tea.

9. MOMEHT CWJIbl OTHOCUTEIBHO OCH. YpaBHEHHE IMHAMUKH BpAIlaTEIbHOIO JBU)KEHUS TBEp-
JI0TO Teja.

10. Tsarotenue. Di1eMEHTHI TECOPUHM NOJIS. 3aKOH BCEMUPHOTo TsroteHus. Cuiia TsSyKeCTH U Bec.

11. HeBecomocTts. Ilone Trorenus u ero HanpsbkeHHOCTh. PaboTa B nosie tarotenus. [lotenuuan
noJis TroreHusi. Kocmuueckue ckopoctu. Hennepuuanessle cucremMsl orcyera. Cuiibl HHEp-
U

12. JlaBiieHHE B )KUIKOCTSIX M Ira3ax.

13. 3akon Apxumena.

14. YpaBHeHMe HEPa3pbIBHOCTU CTPYH.

15. VYpasuenue bepuymiu.

16. JlamuHapHOE TEUCHHE.

17. Typbynentnoe teuenue. Yucno PeitHomnbaca.

18. BsskocTs.

19. IIpeobpa3zoBanus ["anunes. MexaHn4eckuil MPUHLUI OTHOCUTEIBHOCTH.

20. [Toctynats! cienuanbHoi Teopun oTHocuTenbHocTH (CTO).

21. CnenctBus u3 npeobpazoanuit Jlopenna. O1HOBpEMEHHOCTb COOBITHI B pa3HbIX CUCTEMax
oTcyera.

22. TlpeobpazoBanust JlopeHna.

23. CnenctBus u3 npeodpazoBanuii JlopeHna. JJmuTenbHOCTh COOBITHI B pa3HBIX CUCTEMAX OT-
cuera.

24. CnenctBus u3 npeodpazoBanuii Jlopenua. /inHa Ten B pa3HbIX CUCTEMaxX OTCYETa.

25. PensiTuBHCTCKUH 3aKOH ITPeoOpa30BaHUsl CKOPOCTEM.

o UAwN

o~
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26

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

1.

. MHTepBan Mexay cOOBITUAMU.

PensruBucrckuii ummnynsc. PenstuBucrckas popma BToporo 3akona HeroToHa.
3aKOH B3aUMOCBSI3U MacChl U SHEPTHH.

Crartuctuueckas pU3UKa ¥ TEPMOANHAMHKA.

Macca u pa3mepbl MOJIEKYJIL.

TepmoanHaMuueckue napaMmerpsl. MneanbHblil ras.

Ocnosuebie nosoxenuss MKT.

VYpaBHEeHHE COCTOSAHUS UACATBHOTO ra3a. 3akoH JlanbToHa

OnbITHBIE Ta30BHIE 3aKOHBI.

Xa0TUYHOCTb MOJIEKYIISIPHOTO JABMKEHUS. CpellHss CKOPOCTh MOJIEKYJI
OcHOBHOE ypaBHEHHE KUHETHUECKON TEOPUH Ia30B.

AOcoJtoTHas TemIeparypa.

3akoH MakcBeia 0 pacrpeieeHM MOJIEKYIT UJICAJIbHOTO T'a3a 110 CKOPOCTSIM.
bapomerpuueckas popmyia.

Cpennee 4nCiiO CTOJIKHOBEHHUH M CpEIHSIS UTHA CBOOOHOTO MPOOeTra MOJICKYIIL.
SIBrenus nepeHoca.

[Ipenmer TepmoauHaMuki. OCHOBHBIE OTIPEIEIICHUSI.

Bnyrpennsisa sHeprus cucremsl. KosmmuecTBo TEmIoTsI.

Pabota 1 K0JIMYECTBO TEIIOTHI.

[IepBo€e HayaI0 TEPMOIMHAMHUKH.

TennoemkocTs raza. ®U3n4ecKuii CMbICI YHUBEPCATIbHOMN ra30BOM MOCTOSHHOM.
[IpumeHneHue nepBoro Hayajga TEPMOAUHAMUKH K U30TIPOIIECCAM.

AnmabatHsiii mporiecc. [lommTpomnHbIii Tporecc.

Kpyrosoii npouecc. O6paTumblii 1 HEOOPATUMBIH TPOLIECCHI.

DHTpOMHUS.

Bropoe Havano TepMOAMHAMUKH.

ukn Kapuo u ero KIIJ{ ayist uneanpHOro rasa.

VYpaBuenue Ban-nep-Baanbca. 30TepMbl peaabHOTO rasa.

BryTpeHnHsis 3HEprus peaJbHOTO Ta3a U ero TernoeMKkocTb. Dddext Jxoynsi—TomMcoHna.
VYpasuenne [Jxoyns—TomMcona. ciapeHue u niaBjieHUE.

OO6pa3err omtera
['po3HEHCKUI TOCYIapCTBEHHBIM HEPTIHOM TEXHUUCCKUN YHUBEPCUTET
BUJIET Ne 1
muciuminHa: «dusnkay
Onucanue nBH>XeHUs Tell. TpaekTopus, nepeMelleHue U NponuJIeHHbIN MyTh.

2. YpaBuenue Ban-gep-Baanbca s peanbHbIX Ta30B.

3aBeayromuii kKaheapon «DuznKay VYcenaxues P.P.

JloueHt Ycnaxues P.T.

Bompocsr k 3adery 3 cemectpa

1.OnexTpu3zanus Tena. INEKTPUUECKUI 3apsl. 3aKOH COXPAaHEHHUs 3apsijaa.

2.B3amonerictBue 3apsaaoB. 3akoH Kynona.

3.Onexrpuueckoe noje. HanpspkeHHOCTD 3nekTpudeckoro nous. [Ipunuun cynepnosunuu. CunoBbie
JIMHUUA MarHUTHOTO TOJISL.

4. Teopema ["aycca asns 31€KTpOCTAaTUYECKOTO TOJISI B BAKyyMeE.

5.Pabota nons npu nepeMenieHuu 3apsaa. [loteHnman, pasHOCTh MOTEHITHAIOB.

6.HanpspkeHHOCTh Kak TpaJMeHT NOTEeHIHAaNA.

7.lunneKTpUKH U UX noJispu3anus. HanpspkeHHOCTh Mol B IUAJIEKTPUKE.

8.IIpOBOAHUMKY B IEKTPOCTATUYECKOM IIOJIE.
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9.KonneHncaropsl. JnekTpoeMKoCThb. [IprMeHeHne KOHAEHCATOPOB.

10. DHeprust AMEKTPOCTATUYECKOTO OIS,

11.2nexrpuueckuii Tok. Cuna Toka. [locTosHHBIN TOK.

12.3akon OMa jis yyactka nenu. ConpoTuBIECHUE TPOBOJHUKOB.

13.Tunsl coeMHEHUS IPOBOTHUKOB.

14.Ctponnue cunbl. DJIC. 3akon Oma 117151 IOJIHOM 1enu.

15.3akon Ixoyns - Jleana. PaboTa Toka. MoIIHOCTH TOKA.

16.2nexTponpoBoAHOCTh TBEPABIX Tel. IIpupoa Toka B MeTanax.

17.MaruutHoe nosie. CU0Bbl€ JINHUU MarHUTHOTO 1oJist. HanpsikeHHOCTh.

18.3akon buo-Casapa-Jlamnaca.

19.B3aumoeiictBue TokoB. Cuita Amriepa.

20.Cuna Jlopenria.

21.3¢dexr Xomna.

22 Hupkynsuus BeKTopa B MarHuTHbBIE MO B BaKyyMe.

23.Teopema ["aycca st mostst Bektopa B.

24.PaboTa 1o nepeMenieHuIo MpoBOJHIKA U KOHTYypa C TOKOM B MarHUTHOM I0JIE.

20.BemectBo B MarHuTHOM nojie. MarautHas [Iponuniaemocts. IlapamarHeTuku, 1uaMarHeTUKH.
21.Ilpupona peppomaruerusma. [locTossHHBIE MATHUTHI.

22.OneKkTpoMarHiuTHas UHAYKIKA. MarHUTHBIN OTOK.

23.3aK0H ANEKTPOMArHUTHOW MHAYKIIMU U MpaBuio JlopeHua.

24.Camounaykuus. 3/1C caMOMHITyKIIHIA.

25.IHIyKTUBHOCTD MPOBOJIHUKA Y B3aUMHAasl MHIYKTUBHOCTb. DHEPTHsl MAarHUTHOTO TOJIS.
26.2nekTpomarautHoe nose. Tok cmemenns. Buxpesoe noie.

27.1lepeMenHbIl TOK. JlecTBYyrOIIEE 3HAUEHHS HAPSKEHUS M CHIIBI TOKA.

28.IHIyKTUBHOCTh U €MKOCTb B IIEMU MEPEMEHHOTO TOKA.

29.3akoH Oma aJ1s Ieny NepEMEHHOr0 TOKA.

30.'apmoHnueckue KosebaHust U UX xapaktepuctuku. uddepennnansaoe ypaBHeHHE TapMOHHYE-
CKUX KOJIeOaHUH.

31.MexaHn4eckue rapMoOHUYECKre KojeOanus. KuHeTrnueckas W MOTCHIMAIbHAS SHEPTHH TapMO-
HUYECKHX KoJieOaHui.

32.I'apmMoHnueckuii ocurysAtop. [IpyxkuHHbIM MasTHUK. DU3MYECKH MasTHUK. MaTeMaTU4ecKHil
MasITHUK.

33.Mexanunueckue BoaHbL. [IpoonbHbIe U TonepeyHble BOJIHBI. J[JIMHA BOIHBI.

34 KonebarenpHbill KOHTYp. Popmyna Tomcona. CoOCTBEHHBIE KOICOaHMUS.

35.CB00OOIHBIC U BBIHY)KICHHBIE KOJICOaHHS. DICKTPHUICCKHE aBTOKOJICOAHMS.

36.Pe30HaHC TOKOB U HANPSHKEHUU.

37.XapakTepucTHKHU KojieOaHus mpoliecca, Ieprol, 4acToTa, aMIUIUTya, ¢ha3za KojaeOaHui.
38.21eKTpoMarHuTHbIE BOJIHBI. BOJIHOBBIE ypaBHEHUE.

39.CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH. OnbIThI ['epiia.

40.1Ikana 3JIeKTPOMAarHUTHBIX BOJIH.

OO6pa3er 6mtera
Bapuant Nel
1 Teopema I'aycca amst 3IEKTPOCTATUYECKOTO MOJISI B BAKyyMe.
2. IIpOBOTHUKH B 3JIEKTPOCTATHYECKOM II0JIC.

Bompocs! k 3x3ameny 4 cemectpa

1. 3akonsl reomeTpruyeckoil onTuku. [loaHOE OTpaskeHue cBeTa.

4. Tonkue nuH3bl. POpMyJIa JIMH3BI.

5. ®otometpusi. OcHOBHBIE (POTOMETPHUUECKUE BETMUMHBI U UX €JMHULIBI.

6. SIBnenue nuHTEppepeHINN CBeTa. BpeMeHHas U pocTpaHCTBEHHAs: KOTePeHTHOCTh. VHTepde-
peHIMs B TOHKHX TuleHKax. Kospia HeroToHa.
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7. SIBnenne nudpaxuuu. punmun [olirenca - @penens

8. Meton 30u @penens. Judppakuus Openens.

9. Mudpakmuu Opaynrodepa Ha 0HOH eI U HA TUPPAKIUOHHON PEIIETKH.

10. Iudpakunonnas penerka.

11. Indpakuus peHTTeHOBCKUX JTy4ei Ha KpucTamiax. Y cinoue Bynbsga — bparra.

12. Ionspuszanus ceeta. [losnsgpuzaTopsl u aHanmu3aTtopsl.J|BoOMHOE TydenpeoMIIeHHE.

13. Ananu3 nossipu30BaHHOTO CBETa. BpallieHue miocKkocTy noJisipu3alum.

14. SIBnenue nucnepcuu cBera. HopmanbHas u aHOMasbHasi AUCIEPCHUS.

15. AGCOJIFOTHO YepHOE TeJO.

16. 3aKkoHbI paBHOBECHOI'O TEIJIOBOTO U3JIy4EHUS.

16. 'mnoresa [1nanka. ®opmyna [1nanka

18. KBaHT uzny4yeHus. JHEprusi KBaHTa U3JIy4EHUS.

19. ®otosnexrpuueckuit 3¢ppext. OOTOHBI.

20. YpaBHeHHe DUHIITEWHA JUIsl BHEUTHETO poToddexTa.

21. JlaBiieHue cBeTa ¢ KBAHTOBOM TOUKH 3PEHUS.

22. O¢pdext Komnrona.

23. Bonna ne- bpoitna. CooTHolIeHUsI HEOIIPEIEIeHHOCTE.

24. BonHoBas pyHKLHA.

25. Ypasuenue lllpenunrepa s cTalimoOHaApHBIX COCTOSHUM.

26. TynHenbHbIN P EKT.

27. IloTeHIMaIbHEIN SAIUK.

28. JInHeNHbI TApMOHUYECKHUI OCIUILISITOP.

29. JIBOMCTBEHHOCTH MPEACTABICHUH O MPUPOJE CBeTa. KOPIyCKYISIpHO- BOJTHOBOW JTyaJIU3M.
30. Moaens atoma Tomcona u Pezepdopaa

31. JIuneityatsie ciekTpbl aToMOB. CIIEKTp aToMa BOJAOPOa.

32.MarauTHbI MOMEHT 3JIEKTPOHA.

33. Ipunmun [Naynu. DnexkTponasie 000m04ku. [leprnoanueckas cucrema 3neMeHToBMeH ieneeBa.
34. CriekTpbl MHOTOXJIEKTPOHHBIX aTOMOB. XapaKTepUCTHUECKNE PEHTT€HOBCKUE, CIIEKTPHI.
35. 3akon Mo3zmm. Bomopomonoio0HbIe CIIEKTPHI.

36. Ilpupona xumudeckoi cBsi3u. MonekynspHbie crieKTpbl. KoMOMHAIIMOHHOE paccesTHUE CBETA.
37. EcTecTBeHHast paiMOAaKTUBHOCTh. 3aKOH paJIMOAKTUBHOTO pacmasa.

38. CocraB sapa. HykioHsl. 3apsig 1 MacCOBOE€ YUCIIO sApa. DJHEPTUHU U CBA3M Apa.

39. U3otonskl, MckyccTBeHHBIEC TpEeBpalleHus saep. a-u B-pacnana, y-usnydenue. SAnaepHoie
peakiuu.

40. O6oJsiouevHas ¥ KamnejabHass MOJICTH sIpa.

41. llenenue snep. Llennas peakius.

42.SInepHble peakluy Ha TEIIOBBIX U OBICTPBIX HEUTpOHaX. Peakius cunTesa.

43. OyngamenTtanbHble B3aumoiencTBus. Kimaccudukanust sjeMeHTapHbIX YacTHII.

44. B3anmoieiicTBHE 21I€MEHTAPHBIX YAaCTHI] U 3aKOHBI COXpaHeHUs. YacTUIIbl M aHTUYACTHULIBI.
45. bapuonsl u Me30Hbl. KocMuueckue myyu.

46. OyHgamMeHTalbHbIC YaCTUIIBI. YacCTUIbI-yYaCTHUKHU U YaCTHUIbI-TIEPEHOCYUKH B3aUMOJICH-
CTBUH.

I'po3HeHckuii TOCyIapCTBEHHBIN HEPTSIHONW TEXHUYECKHI YHUBEPCUTET
DK3AMEHAILIMOHHBIN BUJIET Ne 1
JOUCLHUIIJIINHA: «DPusukay

1. Tonkue nuH3bl. POpMyIa JIUH3HI.
2. BonHoBas pyHKIMs.

3apenyromuii kapenpoit «duznka» Ycenaxues P.P.




JoueHnt Ycnaxues P.T.

Kpurepuu ouenku:
- ecim BeimostHeHO 100% 3amanus, To cTyneHT nomydaet 20 6asios;
- €CJIM BBITOJIHEHO 75% 3a1aHus, TO CTYACHT Moay4aeT 15 6amios;
- ecim BeImostHeHO 50% 3amanus, To CTyACHT noiy4aeTr 10 6amios;
- €CJIM BBINOJIHEHO 25% 3a7aHusl, TO CTYJEHT MOJay4aeT 5 0amios;

- ©CIJIM BBITIOJHEHO MeHee 25%3aanus, To CTyAeHT noixydaeT O 6amios.

Hpunoscenue 3
3a4éTHO-IK3aMeHAITHOHHBIE OMJIeThI

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCI/IFICISOFI OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEO®TAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 1
nuctuuminHa: «duszukay (1 u3 3)
1. Onucanue ABMxKeHUS Tel. TpaeKkTopus, IepeMelIeHue U IPOUICHHBIHN MyTh.
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2. YpaBuenue Baun-nep-Baanbca 151 peajibHbIX T'a30B.
3. Beruuciute paboTy, coBepiiaeMyro Ha Iyt s = 12 M CHJIOH, paBHOMEPHO BO3pacTaroiiei ¢ mpoii-

JIEHHBIM paccTosiHUEM, eciM B Havdasie mytu cuiia F(0) = 10 H, B konue nytu F(s) = 46 H.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJJEPAIITUN
TI'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmKoBa

DK3AMEHALMOHHBIN BUJIET Ne 2
mucuuminza: «®Pusuka» (1 u3 3)

1. CkopocTb, YyCKOPEHHE.
2. N3otepmer Ban-nep-Baanbca. Kunkas u razoo0pasnast ¢aszel. Haceimennsiid map. Kputndeckas

TeMmeparypa.
3. Kamenn OpotreH BBepx moJ yrioMm o = 60° k mirockoct ropuzoHTa. KnHetnveckasi SHEpPTHsI KaM-

Hs B HadasbHbI MOMeHT To = 20 J[x. Onpenenuts kuHeTnueckyto T u noTeHunanbHyto U sHeprun
KaMHS B BBICHIEH TOUYKE €r0 TPACKTOPHUHU.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAVKU U BBICLHEFQ OBPABOBAéHI/IH POCCI/H7ICIU<OI71 DEJIEPALIA
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSIHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MUTHOHIIMKOBA

3K3AMEHAHI/IOHH]>II71 BUJIET Ne 3
mucrurmuHa: «dusukay (1 u3 3)
1. YrioBbIe CKOPOCTh U YCKOPEHHUE U UX CBSI3b C COOTBETCTBYIONTUMU JTMHCHHBIMU XapaKTePHCTHKA-

MHU.
2. 3akoH MakcBesuia Juisl pacrpeeseH!s] MOJIEKYJ UAealbHOro ra3a o CKOpOCTSAM U SHEPTUsM Tell-

JIOBOT'O JIBUYKEHHUS.
3. KonpkobOexer maccoir my = 60 Kr, CTOS Ha JIbIY, OPOCHII SIPO MAcCOM My = 5 KI' U BCJICJICTBHE

OTJIa4yM MOKATUJICS Ha3aJ] CO CKOpocThio L1 = 1 M/c. Onpenenuts paboTy A, coBeplIaeMyro npu opo-

CaHUU sAapa.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIN HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. JI. MuimoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJET Ne 4
mucrurmuHa: «Dusukay (1 u3 3)
1. lMpunnun unepruu [Nanunes. MHeprmansHble CUCTEMBI OTCUETA.

2. XapaKTepHbIE€ CKOPOCTH MOJIEKYIL.
3. IBa rpy3a Mmaccamu m1 = 10 kr 1 mz = 15 Kr noABemIeHb! Ha HUTIAX AAMHOMN | = 2 M Tak, 4TO rpy3sl

COIIPHKACAIOTCS MEXly co00i. MeHbmii rpy3 OblT OTKIOHEH Ha yrou o = 60° u BeimymieH. Ha ka-
Ky1o BeIcOTy h mogHuMyTcst 06a rpysa nocie yaapa? ¥Yaap rpy30B CUUTaTh HEYIPYTHM.

3aBenyroumuii kadenpoii Ycnaxues P.T.
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MUMHHCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

DK3AMEHAILIMOHHBINA BUJIET Ne 5
nucuuiuinHa: «duszukay (1 u3 3)

1. Bropoii 3akon Helorona. Mexanuueckue cuiibl. [IpuMepsl U cBOMCTBa MEXaHUUYECKUX CHUJI: CHIIA
TSPKECTH U BEC, CHJIA YIIPYTOCTH, CUJIa TPEHUs, CUJIa COIIPOTUBIICHUS CPEMBI.

2. Omnsit llITepua mo npoBepke pacnpenencHus Makcpea.

3. IIpousBoas KyOHKH Jiba, XOJOIMIBHUK 3a0paji U3 MOPO3UIBHOU KaMephl ¢ TemriepaTypoit -12°C
KOJIMYeCTBO Teruia, paBHoe 177 xJx. XonoaunpHbli KodpuuueHT n' = 5,7, B KOMHATE MOACPKHU-
Baercs temneparypa 26°C. Haittu KIIJl ycraHOBKM M OnpenenuTh, Kakoe KOJIMYECTBO Teria Iepe-
JTaHO B KOMHATY, ¥ KaKyr0 paboTy HaJ0 3aTpaTUTh s (PYHKIIMOHUPOBAHHS XoJjoauibHuKa. Cpas-
HUTBH XOJIOMMIbHBINA KOdDPuiuent u KI1/] ¢ ananoruyasiMu BeTMYMHAM U JIJIs1 X0JIoAuiIbHIKA KapHo,

palboTaOLIEro MEX/1y TEMH kKe TeMIEpaTypaMu.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPASOBA’HI/IH POCCVHZCISOI?I DEJIEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
UMeHH akagemuka M. JI. MUJUTMOHIIIMKOBA

DK3aMeHannoOHHbIA omet Ne 6
mucrurmuHa: «dusukay (1 u3 3)

1. 3akoH coxpaneHus umnyibca. LlenTp macc.
2. 3akoH bosbiiMaHa 151 pactipeieieHus YacTHI] BO BHEIIIHEM OTEHIIMAIIBHOM TOJIE.

3. Tonkwuii crepxkens mmHOM 1 = 50 cM 1 maccoit m = 400 r Bpamaercs ¢ yriioBbIM YCKOPEHUEM € =
3 pam/c? oKoJI0 OCH, IPOXO/IAIIEH Yepe3 CepenHy CTEpIKHS MepIeHIUKYIAPHO K ero jmuHe. Onpe-
JIEITUTh Bpallaromui MOMEHT M.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. [I. MummoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJET Ne 7
mucrurmuHa: «Dusukay (1 u3 3)
1. IIpunnmn oTHOCUTEIbHOCTH ["anmunes.

2. Pacnpenenenne MakcBemia-bosnbiimana.
3. OOpy4, OTHOPOIHBIN TUCK U OJHOPOHBIN IIap CKATHIBAIOTCS 0€3 MPOCKAIB3bIBAHUS C HAKJIOHHOM

IJIOCKOCTH BBICOTOM h = 1 M. Macchl BceX Tell U ux paanyChl paBHBI. KakoBbl KOHEYHEIE CKOpOCTHU

Ten?

3aBenyromuii kadenpoi Ycnaxues P.T.

MUMHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUSI POCCHFICIfOPI OEJEPALINN
I'POBHEHCKUH I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET
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nMeHH akagemuka M. JI. MuumnoHmmkoBa

DK3AMEHAILIMOHHBINA BUJIET Ne 8
nucuuiuinHa: «duszukay (1 u3 3)

1. PaboTa u sneprus. Kunernueckas sneprusi. MOITHOCTb.
2. CpenHue 3HEpruy KBaHTOBBIX OCLMJUIATOPA U poTaTopa. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX pe-

aKIIMH OT TEMIIEPATYPBHI.
3. Ban maccoit m = 100 Kr 1 paguycoM I = 5 cM Bpamiaercs ¢ uactotoit v = 8 ¢, K mummnapudeckoit
MIOBEPXHOCTH Baja MpUKaIu TOPMO3HYIO KooKy ¢ cuioit N = 40 H, non nelictBueM KOTOpoi Bai

octaHoBuJIcs yepe3 Bpems t = 10 ¢. Onpenennts K03QOUITMESHT TPEHHS.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DEJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuuinoHImmuKoBa

DK3aMeHaMoOHHbIHA omer Ne 9
mucturmuHa: «duzukay (1 u3 3)

1. IToTreHumanbHas sHeprus. [loTeHIManbHOE OJIE CHIL.
2. HBJ’I@HI/ISI nepeﬂoca B TepMOJIHHaMquCKH HGO)IHOpO)IHI)IX cucreMax. KHHeTquCKaSI TGOpI/IH r[epe-

HOCA.
3. OnpenenuTh KHHETHYECKYIO dHepruio T pelsTMBHCTCKOM dacTHIBI (B €AMHMIAX MCZ), eClu ee

HUMITYJIBC P = MC.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWI YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

9K3AMEHAL{HOHHLH>1 BUJIET Ne 10
mucrturuHa: «dusukay (1 u3 3)

1. 3aK0H COXpaHEHUs SHEPTHUHU.

2. Inddy3us. Bsazkocts. TermmonpoBoaHOCTD.
3. PakeTa JBUIKETCSI OTHOCHUTEIIBHO 3€MJIM CO CKOPOCThio L = 0,6 ¢. Bo CKOJIbKO pa3 3aMeniuTCs X0

BPEMCHHU B paKE€TC C TOYKH 3pCHUA 3EMHOI'O Ha6n}oz[aTen>1.

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHM:I POCCHPTCISOFI OEJIEPALIU
I'PO3HEHCKHNU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3AMEHALMOHHBINA BUJIET Ne 11
muctumnHa: «Pusukay (1 u3 3)

1. YcnoBus paBHOBECHSI MEXaHUYECKON CUCTEMBI.
2. BpoyHOBCKOE IBU)KEHUE.
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3. IbuMHKH, B3BEIIEHHBIE B BO3ayXe, UMeIoT Maccy m = 1078 r. Bo ckonmbko pa3 yMeHbIIUTCS HX
KOHIICHTpalus h npu yBenudeHuu BeicoThl Ha Ah = 10 Mm? Temneparypa Bozayxa T =300 K.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFQ OBPASOBAVHI/IH POCCI/IIZCISOIZ DEJIEPALIA
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
JUCLHUILINHA: «DU3UKA» (1 U3 3)

1. MOMEHT uMIysbCca, MOMEHT CUJIbl. 3aKOH COXPaHEHHUSI MOMEHTa MMIlyjbca. CBs3b 3aKOHOB CO-
XPaHEHHUsI C CUMMETPHUEN CUCTEMBI.

2. Kpyrossie npoueccel u KII/] Temnossix mamus. [Hukn Kapho.

3. OnpenenuTh JaBieHHE P UACAIHHOTO ra3a IpH ABYX 3HaUEHUsX Temneparypel raza: a) T =3 Ku

6) T = 1 kK. Konnenrpanus monexyn raza n = 10 cm,

3aBenyromuii kadenpoii Ycnaxkues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 13
mucrurmuHa: «duzukay (1 u3 3)

1. 3akoH BceMupHOTO TAroTeHus. 3akoHbl Kerepa. ['paBUTalimoHHbBIE CUJTBI.

2. JIBurarenb BHyTPEHHETO CrOPaHUS.
3. I'a3, 3anumaBmmii 00beM V = 12 11 mox gasienuem p = 100 klla, 6pu1 n306apHO HArpeT OT TEMITe-

patypsl T1 =300 K o temmniepatypst T2 = 400 K. Onpenenuts paboTy A pacmmpeHus rasa.

3aBenyromuii kadenpoii Ycenaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. JI. MumMoHIIMKoBa

9K3AMEHAL{HOHHLH>1 BUJET Ne 14
mucnuiunaa: «Pusukay (1 u3 3)

1. [IpuHIHMn 5kBUBaICHTHOCTH Macc. [loTeHnman rpaBuTanoHHoTo NoJs. [lepBast u BTOpas KocMu-
YEeCKHUE CKOPOCTH.

2. TernoBas maiuHa, ontumMu3upoBanHas He 1o KI1/I, a mo BIXOHOW MOIIIHOCTH.

3. Ckonpko mOHAnoOUTCsT He(pTH, YTOOBI MOKPBHITH IUIEHKOW BCIO BOJHYIO MOBEPXHOCTH 3eMIIH?
Tommuua nnenku d paBHa 20 MOJEKYJISPHBIM CIIOSIM, CpelHss MoJisipHas macca Heptu p = 1000
KI/MOJIb, TWIOTHOCTH HedT p = 800 kr/m>. Pamuyc 3emmu Re = 6400 kM, okeaHbl 3aHUMAOT 2/3
IUTOIIA I TIOBEPXHOCTH 3eMJiH. J[Jst MpOCTOTHI CUMTATh, YTO MOJIEKYJIbl HEYTH UMEIOT GopMy KyOu-
KOB.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHNU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa
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DKk3aMeHarMoHHbIHA OmiteT Ne 15
nucuumuinHa: «duszukay (1 u3 3)

1. OnbiT Maiikenbcona - Mopiu.
2. Bropoe Havano TepMOJMHAMUKU. DHTPOTIHS U €€ CTATUCTUICCKHI CMBICIL.
3. Bo3nyx, 3anumaBmuii o0bem Vi = 10 1 npu gaBnenuu p1 = 100 klla, Ob11 agmabaTidecku cxat J10

o0bema Vz = 1 1. OnpenenuTs TaBIeHUE P2 MTOCIIE CKATHS.

Ycnaxuesn P.T.

3aBenyromuii kagenpoi

MI/IHHCTEPCTI%O HAYKU U BBICHIEFQ OEPA3OBA:HI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 16
mucrturuHa: «duzukay (1 u3 3)

1. [Ipeo6pa3zoBanus ["anunes u Jlopenua.
2. OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOPUU UICANIbHBIX Ta30B.
3. B pe3ynbpTaTe KpyroBoro mnpoiiecca rasz copepmui padoty A = 1 [k u nepenan oXJIaguTeNro Tem-

oty Q2 = 4,2 [Ix. Onpenenuts Tepmudeckuit K11/ n nukia.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHU S POCCUIMCKON OEJEPAITN
'PO3HEHCKUI I'OCY JAPCTBEHHBIA HE®TSIHOM TEXHUYECKUIA YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

3K3AMEHAHI/IOHH]>II71 BUJET Ne 17
mucrturmuHa: «dusukay (1 u3 3)

1. OcHoBHbIE 3PPEKTHl TEOPUH OTHOCUTEIHHOCTHU: 3aMe/JIeHHe BPEMEHHU, COKpallleHUue UINHBI, OT-

HOCHUTCJIbHOCTb OJHOBPCMCHHOCTHU COOBITHH.

2. BoiBoa ypaBHenus Kitaneiipona - Meneneena.
3. I'a3 coBepmaer nukn Kapno. Temneparypa oxnagutens T2 = 280 K. Bo ckonbko pa3 yBenuuuTcs

KII[ nukna, ecnu temrneparypa Harpearess nopsicutcs oT T1 =400 K go T1' = 600 K?

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. I, MumoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJIET Ne 18
mucrurmuHa: «Dusukay (1 u3 3)

1. Cnoxenune ckopocteit B CTO. Abepparusi.

2. MonexynspHO-KMHETHUECKO€e TOJIKOBaHNE a0COIIOTHON TeMIepaTyphbl.

3. Touka HauMHAET ABMKEHUE MO OKPYKHOCTU paanycoM R = 10 M. [IpoiineHHBIi €10 IyTh 3aBUCHUT
OT BpeMeHHM Mo 3akoHy s = At + Bt3, rne A = 8 m/c, B = 1 m/c®. Onpenenurs ckopocTh 1 HOJIHOE

YCKOPEHHE TOUKH B MOMEHT t = 2c.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEEO HAYKH N BI)ICIHEI"Q OBPASOBAVHI/IH POCCI/IIZCISOIZ DEJIEPALIA
I'POBHEHCKWU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKWI YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 19
mucturmuHa: «duzukay (1 u3 3)

1. PenstuBucTckue BBIPAXKCHUA IJId UMITyJIbCa U KHHETHYECKOM OHEPTHUHU. BzanmocBs3p Maccel u

SHEpPruM.
2. NBotepmuueckuii, 1300apHbIA U U30XOPHBIN MTPOLIECCHI.
3. Msa maccoit m = 0,2 Kr moJ ASMCTBUEM yapa mpruoodpeTaeT ckopocth L = 15 m/c. JIIMTeNbHOCTH

yaapa At = 0,02 c¢. Onpenenuts cpeanee 3nadeHue (F) cunsl yaapa.

3agenyronuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I OEJJEPALIUN
T'POSHEHCKUHN I'OCY JAPCTBEHHBIN HE®TSAHOUW TEXHUYECKWNY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 20
mucruruHa: «duzukay (1 u3 3)

1. YPaBHeHI/Ie JUHAMHWKHU BpallaTCIbHOI'0 ABHMXXCHHUA TBEPAOTO TEJIa OTHOCHTCIBHO H€HO)IBI/I)KHOI71

OocCH.

2. AnnraGaTHBIi Tporiecc.
3. Pakera maccoii m = | T nogHUMAETCA C MOBEPXHOCTH 3E€MJIM BEPTUKAIBHO BBEPX C YCKOPEHUEM a

= 2g. CkopocTh cTpyH Ta30B u3 comia v = 1200 m/c. Haiitu pacxom Qm roprovero B €IMHUILY BpeMe-
HU.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNUSL POCCHIZCISOIZ OEJNEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

9K3AMEHAL{HOHHLH>1 BUJIET Ne 21
mucrturuHa: «dusukay (1 u3 3)

1. MOMEHT uHEepLHH.
2. Yucno crerneHei cBO0OIbI. 3aKOH paBHOPACIIPENCICHUS SHEPTUH 110 CTEIIEHSM CBOOOIBI.

3. OnpenenuTs HMITYJIbC CHCTEMbl W3 2-X TeN, ABMXKYIIUXCS BO B3aUMHO MEPIEHIUKYISIPHBIX
HaIpPAaBJICHUAX CO CKOPOCTSIMH L1 = 3 M/C B L2 = 4 M/C; Macchl Tel my = My = 1 Kr.

Ycnaxues P.T.

3aBenyromuii kagenpon

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBINA BUJIET Ne 22
nuctuuminHa: «duszukay (1 u3 3)
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1. Teopema UlTeiinepa.
2. KonnuectBo TeminoThl. TemioeMKoCTb.
3. Camonet onuceiBaeT netiato Hecreposa paguycom R = 200 m. Bo ckonbko pa3 cuna F, ¢ koTopoit

JIETYHK JTaBUT HA CHJICHHUE B HIKHEN TOUYKE, OOJIbIIE TsHKECTH P jIeTunKa, eciii CKOPOCTh caMoJieTa L
=100 m/c.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 23
mucturmuHa: «duzukay (1 u3 3)

1. Kunetndeckasi sHEpTHsI BpAIIAIOIIETOCs Tea.

2. IlepBoe Ha4yasl0 TEPMOIMHAMUKHY.
3. Teno OpomreHo co ckOpocThio Lo = 10 M/c mox yrimom o = 30° k ropuzoHTy. Haiftn pagnyc kpu-

BU3HBI yepe3 t =1 c.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHE]"VO OBPA3OBAVHI/IH POCCI/IVICISOVI OEJEPALIN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOUW TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIMKOBA

3K3AMEHAHI/IOHH]>II71 BUJIET Ne 24
mucrturmuHa: «dusukay (1 u3 3)

1. HennepumanbHbie cucTeMbl oTcueTa. CUilbl HHEPIIUH.

2. PaboTa naeasibHOTO raza B pa3IMUHBIX MPOIIECCaX.
3. OnpenenuTs MOJTHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOUKH, HaXOJAIICHCs Ha 000/1€ Kojeca, pagnyc

KoToporo paseH R = 0,5 M. YpaBHeHne Bpaienus kojeca nmeeT Bua ¢ = At + Bt® rie A = 2 pan/c,
B=0,5 paz[/cs.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNY YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJIET Ne 25
mucturnHa: «Pusnkay (1 u3 3)

1. enTpoOexHas cuna.
2. OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KUHETHYECKON TEOPHH UJICATbHBIX Ta30B.

3. Ilo mpsamonuHeitHomy mocce ACD ezxer MamimHa, KOTOpOi HEOOXOIMMO 3a KpaTuaiiiiee Bpems
no0paThCsl U3 MyHKTa A B MYHKT B, pacnosioskeHHbIN B mose Ha pacctosHuu 1 = 500 M ot moporu
(puc. a). 3BecTHO, 4TO CKOPOCTh MAIIMHBI 10 MOJIIO B N = 2 pa3a MEHbIIE CKOPOCTU MAIIUHBI 10
mocce. Ha xkakom paccrosHuu s ot Touku D cnenyer cBepHyTh ¢ mocce? IIpoananusuposats pob
paccrosHusa L mexxay nyHkramu A u D, nexaiyumu Ha 1mocce.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30OBAHUS POCCUIMCKON OEJIEPAITAN
T'PO3HEHCKUNI T'OCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKU YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
mucturuHa: «D@usnkay (1 u3 3)

1. Cuna Kopuonuca.
2. U3zoTepmudeckuii, N300apHBINA U N30XOPHBIN MPOTIECCHL. AMaOaTHBIN MPOIIECC.

3. 3a 3,5 yaca BO3QyIIHBIN MIap CHECJIo Ha Ss1 = 21,5 KM K ceBepy, 3aTeM Ha S2 = 9,7 KM K BOCTOKY,
MPUYEM BBICOTA €ro MoabeMa yBenuuuiaack Ha h = 2,88 kM. Haiitu: 1) BenmauHy BEeKTOpa €ro Cpel-
HEel CKOPOCTH U 2) yroJl [3 BEKTopa cpeiHel CKOPOCTH C TOPU3OHTAIBHON MIIOCKOCTBIO.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNSI POCCHPTCISOPT DOEJIEPALIMN
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

3K3AMEHAHHOHHBII>1 BUJIET Ne 27
mucrurmuHa: «dusukay (1 u3 3)

1. DneMeHThl MEXaHUKH YHIpyTruXx Teil. 3akoH Ilackans. 3akon Apxumena.

2. IlepBoe HavamO TEPMOJUHAMUKH.
3. JIBMKeHHe TOUKH 110 MPAMOH 3a1aHo ypaBHeHHeM X = 2t — 0,5t%. OnpenenuTs CpeaHIO MyTEBYIO

CKOPOCTh L¢p TOUKU B HHTEpBaJe BpeMeHu ot t1 =1 c got2 =3 c.

Ycnaxkuen P.T.

3aBexyromuii kadenpoii

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MumoHIIMKoBa

DK3AMEHALMOHHBIN BUJIET Ne 28
muctuminHa: «Pusukay (1 u3 3)

1. YpaBHEHME HEPEPHIBHOCTH.

2. bpoyHOBCKOE IBUKEHUE.
3. K Huti noaseniex rpy3 maccoid m = 2 kr. HaiiTu cuily HanpshKeHUsl HUTH, €CJIM HUTH € Ipy3oM 1)

TIOJIHAMATh C YCKOpEHHeM a = 3 M/c?, 2) OIycKaTh C TEM e YCKOPEHHEM.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEEO HAYKU U BbICHIEFp OBPA3OBAVHI/IH POCCHPICISOPI OEJIEPALIMN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 29
mucturuHa: «duzukay (1 u3 3)

1. YpaBuenue bepnymiu.
2. Kpyrossie npoueccel u KIIJ] Ternossix mammums. ukn Kapho.
3. Uemy paBHa KHHETHUYECKast SHEPTUsT W MOJIEKYJ IBYXaTOMHOTO Tra3a, 3aKII0YEHHOTO B COCY 00b-

eMoM V = 2 11 1 Haxo/sIIerocs nox gasnesnem p = 1,5 -10° Ia.

3aBenyromuii kadenpoii Ycenaxmues P.T.
MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHHNS POCCUMCKON ®EEPALIMNA
T'PO3HEHCKUNIU T'OCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKU YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 30
mucturmuHa: «duzukay (1 u3 3)

1. JIBmxeHue Tena B Cpesie C COMPOTUBICHNEM: YPaBHEHUsI JBMKEHUs, yncio PeitHombaca, koaddu-
IIUEHT COTIPOTHUBIICHHUSI.

2. Bropoe Hayajio TEpMOJIMHAMUKHN. DHTPOIHS U €€ CTATUCTUYECKUA CMBICIL.

3. B cocyme oosemom V = 0,01 m° npu Temmeparype T = 280 K comepxkurcs cMech Ta30B — a30Ta
Maccoil my = 7 r ¥ BoJopoaa Maccoil my = 1 r. OnpenenuTh 1aBJIeHUE CMECHU Ta30B.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT@O HAYKH U BI:»ICI_HEFE) OBPA3OB1§HI/IH POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

3AUYETHBIU BUJIET Ne 1
mucruruHa: «dusukay (2 u3 3)

1. DneMeHTapHblid deKTpUudecKuid 3aps. 3akoH KyrnoHna. 3aKoH COXpaHEHHUs SJIEKTPUYECKOTO 3apsi-
na.

2. CompoTHuBIIEHUE W MPOBOAUMOCTb. 3akoH OMa JJ11 OJHOPOJIHOTO ydacTKa JuHehHHou nenu. dud-
bepenuuanpHas popma 3akoHa Oma.

3. 3agaua. KBagpaTHast mpoBOJIOYHas paMKa pacrojiokeHa B OJHON IIIOCKOCTH C AJTMHHBIM MPSMBbIM
IIPOBOJIOM TakK, 4TO JIB€ €€ CTOPOHBI MapalljiesibHbI MpoBoay. [lo pamke U MpoBOAY TEKYT OJUHAKO-
soie Toku | =1 kA. Onpenenurs cuny F |, neiictByromyio Ha pamky, eciu Gnmkaiiinas K IpoBOIY
CTOpPOHA PAMKHU HaXOJUTCS HA PACCTOSIHUH, PABHOM €€ JITHHE.

3aBenyromuii kapeapoit VYcmnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa
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3AUYETHBIU BUJIET Ne 2
nucuuiuinHa: «Puzukay (2 u3 3)

1. IloTok BekTOpa HaIpPsLKEHHOCTH 3nekTpuyeckoro nois. Teopema Octporpanackoro-I'aycca s
HAIPSLDKEHHOCTH 3JIEKTPUYECKOTO 1ol B Bakyyme. IIpumenenus teopemsl Octporpaackoro-I'aycca
K pacyeTy I10JIeH 3apsHKEHHBIX TeEl.

2. TerumoBoe neiicTBue Toka. PaboTa 1 MOITHOCTB AnekTprueckoro Toka. uddepennnansuas hopma

3akoHa J[xoynsa-JleHua.

3. 3amaua. 3apsKeHHAs 4acTHIA, oOnafaromas ckopocTeio V = 2-10° m/c, BieTena B 0JHOPOIHOE
none ¢ uaaykiueit B =052 Tn. Haittu oTHOmeHNe Q / m 3apsaa 4acTHIIBI K €€ Macce, eClIM YacTH-
11a OmMcana Iyry oKpykHoctd paguycoM R=4 cu. ITo 5TOMy OTHOLIEHHIO OIPEAEIUTh, KaKas 3TO

YacTULA.
3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLHEFQ OEPASOB%HI/IH POCCI/II?ICISOP'I DOEJNEPAILINN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImuKoBa

3AYETHBIN BUJET Ne 3
mucruminHa: «DPu3ukay
1. DHeprus 3apsna B 35eKTpocTaTudeckoM mouie. [loTeHnpan moss. DKBUIIOTEHIIUAIbHBIE IOBEPXHO-
cti. CBs3b BEKTOPA HANPSYKEHHOCTH M IOTEHIIMAJIA TOJISL.
2. IIpaBuna Kupxroda u npocreiinirie npuMepbl pacueTa pa3BeTBICHHbBIX JEKTPUUECKUX ETei.

3. 3agaua. IIpoBonounoe kombio pamuycom I =10 cm nexut Ha crone. Kakoe komuuecTBoO dnek-
TpudecTBa Q MPOTEUET MO KOJIBILY, €CJIM €r0 TIOBEPHYTh C OJHOU CTOPOHBI Ha Npyryro. ConpoTus-

nenne kombra R=1 Owm. BeprukanbHas cocTaBnsiomas WHAyKIME B wmaramTHOTO MONs 3emmm
pana S0MKT.

3aBenyromuii kadenpoii Ycenaxues P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJJEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIyMKoBa

3AYETHBIN BUJIET Ne 4
mucruruHa: «dusukay (2 u3 3)

1. 3J'IeKTpI/I‘IeCKO€ I10JI€ B B€IICCTBC. I[I/IBJ'IGKTpI/IKI/I. HaprI)KeHHOCTL QJICKTPHUYCCKOI'O ITI0JIA B BCIIC-

cTBe. Jluanekrpudeckasi MPOHUIIAEMOCTh CPEIbI.
2.YpaBuenue Oeryiieit BoaHbl. ®a3oBasi CKOPOCTb.

3. 3amaua. Butok, no xotopomy Teuer Tok | =20 A, cBoGOAHO ycTaHOBMIICA B OJHOPOIHOM Mar-
uutHOM rionte ¢ uaxykimeii B =0.016 Tn. Tuamerp sutka d =10 cm. Onpenenuts padory A, xo-
TOPYIO HY’KHO COBEpILHTh, YTOOBI IIOBEPHYTh BUTOK HA Yrol « = 77/ 2 OTHOCHTENLHO OCH, COBIIA-
naromieit ¢ muamerpom. To ke, eciu yron o = 27.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUHUCTEPCTBO HAYKH U BBICLIETO OBPA3OBAHUSA POCCUICKOIi ®EEPALIK
I'PO3HEHCKHIA FOCY JIAPCTBEHHBIA HE®TAHON TEXHUYECKUI YHUBEPCUTET
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nMeHH akagemuka M. JI. MuumnoHmmkoBa

3AUETHBIN BUJIET Ne 5
nucuuiuinHa: «duszukay (2 u3 3)

1. IIpoBOJHUKY B 3JIEKTpUUECKOM ToJie. Pacnipenenenue 3apsiioB B IPOBOJAHUKAX. DJIEKTPOEMKOCTb

YEIUHEHHOI'O IPOBOJHUKA.
2. MarnuTtHOe mnosie ABMXKYylIerocs 3apsana. 3akoH buo-Capapa-Jlamnaca. Belunciienue MHAyKUUU

MPSIMOJIMHENHOTO ITPOBOJHHUKA C TOKOM.
3. 3anaua. Tonkoe nonykonbio pamuycom R=10 cm Hecer paBHOMEpHO pactpenesnennbIi 3apsi ¢

JUHEHHOM TIOTHOCTRIO 7 =1 MKKi/M. B 1ieHTpe KpHMBU3HBI HOJIYKOJIbIIA HAXOIUTCS 3apsia Q = 20

uKo1. Onpenenuts cuny F B3aumopelicTBHs TOUEUHOTO 3aps/a U 3apsSKEHHOTO TOIYKOJIbIA.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICHIEFQ OEPA3OB/§HI/IH POCCI/II>’ICI§OI71 OEJIEPALINN
T'POSHEHCKUHN I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImuKoBa

3AUETHBIA BUJIET Ne 6
mucruruHa: «duzukay (2 u3 3)
1. KOHJI@HC&TOPI)I 1 UX COCOIMHCHUS. EMKOCTB CUCTCMBI l'IpOBOJIHI/IKOB Ha anMepax IIJIOCKOT'O, ITH-
JUHAPUYECKOTO U c(hepruecKoro KOHAEHCATOPOB.

2. Ddodext Xomnna. 3akoH Amrepa.
3. 3agaua. IIpsamoii Metanmmueckuii crepikens auamerpoM 0 =5 cm u mmmoit | =4 m mecer pas-
HOMEPHO pacHpeesieHHbIN Mo ero noBepxHoctH 3apsa Q = 500 vKi. Onpenenuth Hanps>KEHHOCTh

E nons B Touke, Haxomsmieiics NpoTHB cepelMHbI CTepkHA Ha paccTosauu d =1 cm ot ero mo-

BEPXHOCTH.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJEPALINN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIMKoBa

3AYETHBIA BUJIET Ne 7
mucruruHa: «dusukay (2 u3 3)
1. MarnutHas uaaykuusa. Cuna Jlopenua. JIBuwkeHue 3apsia B OJHOPOJHOM MarHUTHOM I10JIE.
YckopuTenu 3apsHKEHHBIX YacTHIL.
2. BuxpeBoe sniekTpuyeckoe noje. Tok cMmeneHus. Y paBHenus Makcesia.
3. 3ajgava. /[Be GeCcKOHEUHBIE MapasllebHble IIOCKOCTH HaxoasaTes Ha paccrosaud 0 =05 cm apyr
oT npyra. Ha miockocTsx paBHOMEPHO pachpeleieHbl 3apsibl ¢ MOBEPXHOCTHBIMH IIOTHOCTSIMH

o, =02 MkKI/M? U o, = -03 MxKi/M?. Onpeznenurs pasHocTh noteHnuanoB U Mexmay rmiocko-

CTsAMU.

Ycnaxkuen P.T.

3aBenyromuii kadenpoii
MUHUCTEPCTBO HAYKH U BBICILIEIO OBPA3OBAHMS POCCUICKON ®EJEPALINA

['PO3HEHCKUI I'OCY JAPCTBEHHBIA HE®TSIHON TEXHUYECKU YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

3AYETHBIN BUJET Ne 8
muciuminHa: «dusukay (2 u3 3)
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1. ITorok BekTropa MarHuTHOM nHaykiuu. Teopema Octporpaackoro-I'aycca aist MarHUTHOTO TOJIS.
PaboTa 1o nepemenieHnIo IpoBOIHUKA C TOKOM U KOHTYpa B MArHUTHOM IIOJI€.

2. CBoboaHbIE TApMOHUYECKHE KOJIeOaHUs B KOJIeOaTeIbHOM KOHTYpE.

3. Bamaua. DJIC Oatapeu akkymynsaropoB E = 12 B, cuiia Toka | KOpoTKOro 3aMbIKaHUSI paBHA D A.
Kakyro HanOoJblIyl0 MOIIHOCTh P, MOKHO IIOJY4UTb BO BHEIIHEH II€NH, COSIUHEHHON C TaKoi

Oarapeeii?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIITUN
TI'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

3AUYETHBIN BUJIET Ne 9
mucturmuHa: «duzukay (2 u3 3)
1. DnexTpoaBmwkyias cuia uHaykiuu. 3akoH ®apanes. [pasuio Jlenna. 3/]C unaykium kax cien-

CTBHUE 3aKOHA COXPAHEHUS SHEPTHU.
2. luddepennmanbaoe ypaBHEHHUE CBOOOTHBIX 3aTyXalOIMINX KOJEeOaHUM (MEXaHUYECKUX U JIEKTPO-

MarHUTHBIX) U €T0 pelICHHUE.

3. 3agaua. K ucrounuky Toka ¢ IJIC E = 1.5 B npucoequumm karymky conporusieanem R =01
Om. AmnepMeTp nokasall CHIly TOKa, paBHYI0 |, =05 A. Korjga kx MCTOYHUKY TOKa MPUCOEIUHUIM
MOCJIEZIOBATEIBHO €IIle OJIMH MCTOYHHK ToKa ¢ Takoi ke D/IC, To cnma Toka |, B TOH Ke KaTymike
okaszanach paBHoit 04 A. OmpemenuTh BHYTPEHHHE CONPOTHUBICHHUS U r, MEPBOTO M BTOPOTO HC-

TOYHHUKOB TOKA.
3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTE;O HAYKU U BI:»ICI_HEFE) OBPA3OB1§HI/IH POCCHPTCISOPI OEJIEPALIU
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTSIHOU TEXHUYECKUM YHUBEPCUTET
UMeHHM akajgemuka M. /], MUTHOHIIMKOBA

3AUYETHBIU BUJIET Ne 10
mucruruHa: «dusukay (2 u3 3)

1. KoHTYyp ¢ TOKOM B MarHUTHOM IIOJIE.

2. [Ipumenenus teopeMbl OcTporpaackoro-I'aycca Kk pacueTy noJiei 3apsiKeHHbIX Tel.

3. Bagaua. Mexy miiacTUHAMU IJIOCKOTO KOHJAEHCATOpa HAaXOAMTCA IUIOTHO MPHUIIETarolias K HUM
crexisiHHas miactuHka (& =10.0). Konnencarop 3apsbkeH 0 pasHOCTH MOTEHLUanoB U, =100 B.

Kaxoa 6y,I[eT Pa3sHOCTh NOTCHIHUAIOB U,, €CIIM BBITAIIUTH CTCKIIAHHYIO INIACTUHKY U3 KOHACHCATO-

pa?

3aBexyromuii kadenpoii Yenaxkues P.T.

MHHHCTEPCT]%O HAYKHN U BLICLHEFQ OBPA3OBAuHI/I}I POCCHPTCISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

3AYETHBIM BUJET Ne 11
muctuminHa: «Pusukay (2 u3 3)

1. SIBnenue CaMOMHAYKIHH. I/IH)IYKTI/IBHOCTL. I/IH,Z[yKTI/IBHOCTB CoJICHOHM AA.
2. CnoxeHue rapMOHHUYCCKUX KoJIeOaHMt OJIHOT'O HaIllpaBJICHUSA U OJIMHAKOBOM 4acTOTHI. breHus.
3. 32[,[[21“13. Ol'[peI[eJ'H/ITB IMOTCHOHAI (@, 10 KOTOPOI'0 MOXXHO 3apsAIUTh yeI[PIHeHHBIfI METaJIMYECKUI

map paguycom R =10 cwm, ecu Hanpspkenrocts E mostst, mpu koTopoit mpoucxomut npo6oit Bo3-
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nyxa, paBHa 3 MB/m. Haiiti Takke MakCUMalIbHYIO TOBEPXHOCTHYIO INIOTHOCTh O IIEKTPUYECKUX
3aps0B Mepe MpodoeM.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTE}O HAYKU N BI)ICHIEFQ OBPASOBAVHI/IH POCCI/IIZCISOIZ DEJIEPALI
I'POBHEHCKWU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKWI YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

3AYETHBIN BUJIET Ne 12
mucturuHa: «duzukay (2 u3 3)
1. Toxu 3ambikaHus U pa3MbikaHus. [loctosinHas Bpemenu RL-1ienouku. DHeprust MarHUTHOTO IOJISL.
2. Ilone nunoss, NEKTPUUYECKUI IUIOJIbHBIN MOMEHT. [loyispu3anus IUAIEKTPUKOB, €€ pa3IudHbIe

THIIBL.
3. 3agaua. IIpocTpaHCTBO MEXy MJIACTUHAMM IUIOCKOTO KOHJIEHCATOpa 3alOJIHEHO JUAJIEKTPUKOM

(bapdop, £=65), 00bem V kortoporo pasen 100 cm®. IToBepXHOCTHAs IUIOTHOCTH 3apsga O Ha
miactiHax Konzencatopa pasHa 885 uKi/m?. Beuncants paboty A, KOTOPYIO HEOOXOAUMO CO-
BEPIIUTH JUIsl TOTO, YTOOBI YIAaIUTh AUAIEKTPUK U3 KOHJEHcaTopa. TpeHneM OU3IEKTpUKa O IIacTu-
HBI KOHJIEHCATOpa MPeHEOpeyb.

3aBenyrouuii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIU BUJIET Ne 13
mucrurnHa: «dusukay (2 u3 3)

1. CropoHHUE CHIIBI B LIEMH JIEKTPUUYECKOTO TOKA. DJICKTPOABMKYILAS CUTIA.
2. luddepeHnmaibHoe ypaBHCHHE BBIHYXICHHBIX KOJeOaHUN (MEXaHUYECKUX M DJICKTPOMArHUT-
HBIX) U €T0 perieHne. AMIUTyaa U Ga3a BRIHYKICHHBIX KOJeOaHU (MEXaHMYECKUX U AJIEKTpOMar-

HUTHBIX).
3. 3amaya. [To 1ByM OECKOHEYHO JUIMHHBIM MIPSIMBIM IapauIeIbHBIM ITPOBOJAM TEKYT TOKH |, = 20 A

U |, =30 A B oiHOM Hanpasiiennu. Paccrostaue d Mexay nposojgamu paBHo 10 cm. Beraucinutsb
MarHuTHYIO HHAYKIUIO B B Touke, yaaaeHHO OT 000MX MPOBOIOB Ha OJTMHAKOBOE PACCTOSHHE

r=10 cm.

3aBenyomuii kagenpoi Ycnaxkuesn P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
uMeHHu akagaeMmuka M. JI. MuimoHIMKoBa

3AUYETHBIN BUJIET Ne 14
1. MarautHoe 1noJje Ha OCH KpyroBoro Toka. MarHuTHoe noJie CoJeHOuIa.
2. BuxpeBoe anekrpuueckoe nosie. Tok cMmenienus. Y paBHeHus: Makceia.
3. 3anavya. TOHKMI IIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIIPENEICHHBIN 10 AJIMHE 3apsij C JIH-

HeitHo# mnotHocThio 7 =10 MxKi/M. B6nusu cpemneit yactu crepxus Ha pacctrosauu ' =20 cm
HaXOJUTCs ToueuHslii 3apsan Q =10 uKn. Onpenenuts cuny F , neiicTeyromnyro na sapsin.

3aBenyrouuii kadeapoit VYenaxues P.T.
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MUMHHCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /I, MuimuoHIumkoBa

3AYETHBIU BUJET Ne 15
mucturuHa: «duzukay (2 u3 3)

1. IlonsTre nonst. HanmpspkeHHOCTH 3neKTprudeckoro nosist. HanpspkeHHOCTh 3J€KTpUYECKOTO MO

TOYEYHOTrO 3apsaa. [IpuHIuI cyneprno3uuuu nose.
2. Ilorenmman. Pa3HOCTh MOTEHIIMATIOB M HAPSKCHHE.
3. 3agaua. Ilo 1ByM OECKOHEYHO JUIMHHBIM IPSIMBIM HAapajlIeIbHBIM [IPOBOJAM TE€KyT TOkH |, =50 A

v 1, =100 A B MPOTUBOTOJOKHBIX HarpasieHusx. Paccrosuue d Mexry mpoBogamu paBHo 20 cM.

BbIuncanTe MarHUTHYIO MHAYKIUIO B B Touxe, yAaJeHHOW OT 00OMX NMPOBOJIOB Ha PACCTOSIHUE
I, =25 ¢M OT IepBOro MpoBoJa M Ha I, = 40 CM OT BTOPOI'0 IMPOBOJIA.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3AUYETHBIU BUJIET Ne 16
mucrturuHa: «duzukay (2 u3 3)

1. IToTOoK BEKTOpa HANPSKEHHOCTH AeKTpuyeckoro noJisi. Teopema Octporpaackoro-Iaycca st

HaIPsHKEHHOCTH YJIEKTPUUYECKOTO OIS B BaKyyMe.
2. 3akon Oma AJ1s1 HEOAHOPOJHOTO YYaCTKa LENH U JJIsl 3aMKHYTOU LIEIH.

3. 3amaya. DJNEKTPOH B OJHOPOJHOM MAarHUTHOM MOJIE€ C HHAYKIUEH B=01 Ta aswkercs mo
okpyxHocTH. Haiit cuny | sxBHBanmeHTHOro KpyroBoro Toka, co3JaBaeMoro JIBUKEHHEM BIEKTPO-

Ha.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IP'ICI§OI>'I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. I, MumoHIMKoBa

3AUYETHBIU BUJIET Ne 17
mucrurnHa: «dusukay (2 u3 3)

1. BHCPFI/IH 3apsa B SJICKTPOCTATUYICCKOM II0JIC. ITorenuman noJs.
2. DKBUIIOTCHIIHAILHBIE IOBCPXHOCTH. CBs13b BCKTOPA HAIIPSKCHHOCTU W IIOTCHIHMAJIA I10JIs.
3. 3HepFI/I${ QJICKTPOMATrHUTHBIX BOJIH. I/IMHy.]'ILC QJICKTPOMATrHUTHOT'O IOJIA 3. 38.,[[8.‘18.. HpOBOHOQHLIﬁ

BuToK pamuycom I'=4 cm, umerommii conporusnenne R =001 Owm, maxoaurcs B ogHOpoaHOM
marautHoM rionte ¢ uaayknueit B =004 Tn. InockocTs pamku coctasnser yron « = 30° ¢ IUHUSA-
MU HHAYKIUHK 1oJist. Kakoe KoM4ecTBO 2/eKTpuuecTBa Q MpOTedeT MO BUTKY, €CJIM MarHUTHOE T10-

JIe UCUYE3HeT?

3aBenyrwoumuii kadenpoii Ycnaxues P.T.
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MUMHHCTEPCTBO HAYKM U BBICIIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHBIN HEO®TAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuiuoHImumkoBa

3AUYETHBIU BUJIET Ne 18
nucuuiuinHa: «duzukay (2 u3 3)

1. DnexTpudeckoe noJie B BeniecTBe. Judnekrpuku. HampsokeHHOCTD 3JIEKTPUYECKOTO MOJIS B BEIlle-

cTBe. JlMasekTpudeckasl MPOHUIIAEMOCTh CPEJIbI.
2. DAEKTPUYECKUN TOK. 3aKOH COXPAHEHHMS JIEKTpUUECKOro 3apsiaa. Cuiia Toka, BEKTOP MJIOTHOCTH

TOKa.
3. 3amaua. [pamoit mposox amuuoit | =10 cM nomemen B 01HOPOAHOM MArHUTHOM MOJIE C MHAYKIIH-

eit B=1 Tn. KoHup! ero 3aMKHyTHI THOKMM IPOBOJIOM, HAXOAAIUMCA BHE 101, CONPOTUBIICHHE
R Bceii nenu pasro 0.4 Om. Kakas momuocts P motpeGyercs mis Toro, 4To6bl IBHIaTh MPOBOJL

TepreHMKYISPHO JTUHUAM UHAYKIMH co ckopocThio V =20 m/c?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICHIEFQ OEPA3OB/§HI/IH POCCI/II>’ICI§OI71 OENEPALINN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuummoHImmuKoBa

3AUYETHBIU BUJIET Ne 19
mucruruHa: «duzukay (2 u3 3)

1. IIpoBOAHMKY B JIEKTpUUYECKOM MoJie. Pacripenenenne 3apa10B B MPOBOJHUKAX. DIEKTPOEMKOCTh

YEeIMHEHHOTO IIPOBOIHUKA (cepbl).
2. Dddexr Xomra. 3akoH Ammepa.
3. 3amaya. ITo TorKoMy kombIry pamuycoM R =10 cm paBHOMepHO pacnpenernen 3apsn ¢ TuHEHHOM

mwiotHocThio 7 =1 HKi/M. B nienTpe konbia Haxoautes 3apsa Q = 0.4 mMxKi. Onpenenuts cuiry F,
PaCTATUBAIONIYIO KOJIbIIO. B3aumomelicTBeM 3aps0B KOJIbIla MpeHeOpeyb.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagemuka M. 1. MumMoHIMKoBa

3AUYETHBIU BUJIET Ne 20
mucnuiuinHa: «Pusukay (2 u3 3)

1. KOHI[CHC&TOPBI U UX coeIMHEHHUs. EMKOCTh CHUCTEMBI IIPOBOJHHUKOB Ha IIPUMCEpPAX IIJIOCKOTI'O, L1~

JTUHAPUYECKOTO U c(hepruuecKoro KOHACHCATOPOB.
2. BuxpeBoii xapakrep MarHUTHOTO 1oJis. CBS3b 3JIEKTPUUECKOr0 M MarHUTHOTO ToJIeH, mpeodpaso-

BaHug JlopeHia ist 3JeKTpPOMarHUTHOTO TOJIS.
3. 3anaua. Tonkoe komblo pagmycoM R=8 cm Hecer 3apsin, paBHOMEpHO pacrpeneneHHbIH ¢ JIu-

Heitnoii mnornocteto 7 =10 mKi/m. Kakosa HanpsskennocTs E anmextpuueckoro mons B Touke,

paBHOYJANEHHOI OT Beex Touek Konbla Ha pacctosuue =10 cm?

3aBenyromuii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICHIED 9 OBPA3OB/§HI/I}I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuioHImuKoBa

3AUYETHBIN BUJIET Ne 21
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nucuuiuinHa: «duzukay (2 u3 3)

1. DnemeHTapHbIN 2NeKTpuUYecKuid 3apsa. 3akoH Kynona. 3aKkoH COXpaHEHHS JIEKTPUUYECKOTO 3aps-
Ja.

2. MarnuTHas MHIYKIUA B Beulectse. [[ua-, mapa- u ¢peppomarneTiki. Bekrop HaMarHMuuBaHUs.
MarnuTHas IpOHULIAEMOCTb. SIBIIeHUE THCTEpEe3uca.

3. 3amaua. Jlpe kpyriible napauienbuble miactuabel pamrycom R =10 cm naxoparcs a manom (mo
CPaBHEHHUIO C PaJyCcoOM) PACCTOSIHUM JAPYT OT Japyra. [lnacTuHam cooOLMIM OJUHAKOBBIE [0 MOJTY-
JI10, HO IIPOTUBOIOJIOKHBIE 110 3HAKY 3apsabl |Q,|=|Q,|= Q. Onpenenuts 3TOT 3apsaa Q , eciu Iia-

CTHHBI NpuTsAruBaTca ¢ cunoit F =2 MH. Cuurars, uTo 3apsbl paclnpeeNsioTcs 10 MIACTHHAM
PaBHOMEpPHO.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLHEFQ OEPASOB%HI/IH POCCI/H?ICISOI?I DEJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuinoHImmuKoBa

3AUYETHBIU BUJIET Ne 22
mucturuHa: «duzukay (2 u3 3)

1. BeKkTop 31€KTpUUECKOTO CMENIEHUS. DIEKTPOCTATUKA AUAICKTPUKOB. Teopema OcTporpaackoro-
l"aycca myist BeKTOpa AIIEKTPUUECKOTO CMEIIICHUS.

2. MarnutHas uaaykuus. Cuna Jlopenua. /[Brmkenue 3apsiaa B OJHOPOJHOM MarHUTHOM TIOJIE.
YckopuTenu 3apsKEHHBIX YaCTHLL.

3. 3amayva. J[Be Tpynmel U3 TpEX MOCIEIOBATEILHO COCTMHEHHBIX DJIIEMEHTOB COCIMHEHBI Mapajlieib-
Ho. DJIC kaxsoro >1eMenTa papHa E = 1.2 B, BayTpennee conpotusnenue I = 0.2 Om. INonydennas

Oarapesi 3aMKHYTa Ha BHelIHee conporusienne R =15 Om. Haiitu cuny Toka | Bo BHemHel nemnw.
3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCI/II?'ICISOI?'I OEJEPALINN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

3AUYETHBIU BUJIET Ne 23
mucturnHa: «dusukay (2 u3 3)

1. DnekTtpomarauTHag uHAYKIUA. 3akoH Dapanest n npaBwio Jlenna. 3JIC MHIYKIMM KaK CIIEICTBUE
3aKOHA COXPaHEHUS YHEPTHUH.

2. [Tone qumos, 37eKTPUISCKUN JUMOIBHBIA MOMEHT. [Tonsipu3aius AUAJICKTPUKOB, €€ pa3InIHbIC
THIIBL.

3. 3agaua. Cuia ToKa B IPOBOJHUKE PAaBHOMEPHO yBenuuuBaercsa oT |, = O 10 HEKOTOPOro Makcu-

MAaJIbHOI'O 3HAYCHHUSA B TCUCHUC BPEMCHU T = 10 c. 3a aro BpEMs B IIPOBOAHUKE BbLIACINIIOCH KOJIM-
YCCTBO TCILIIOTHI Q =1 KI[)K OnpeneJme CKOPOCTb HapacTaHus TOKa B IIPOBOAHHKE, €CJIU COIIPO-

tusnenne R ero pasno 3 Om.
3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

3AUETHBIU BUJIET Ne 24
nucuumuinHa: «duszukay (2 u3 3)
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1. TloTok BeKTOpa HAINPSKEHHOCTH 3JeKTpuueckoro nosi. Teopema Octporpaackoro-I"aycca as

HAMPSHKCHHOCTH 3JICKTPUYECKOTO TI0JISI B BaKyyMe.
2. JlnddepennmansHoe ypaBHEHHE YIEKTPOMArHUTHOM BOJIHEI.
3. 3ajada. DICKTPOH BIETEN B MPOCTPAHCTBO MEXY IUIACTUHAMH IIOCKOTO KOHAEHCATOpa CO CKO-

pocteio V=10 Mw/c, HanpaBieHHO# napajulebHO MuacTuHaM. Ha kakoe paccTosiHue TIpUOIU3UTCS
JIEKTPOH K IOJIOKUTEJBHO 3apsKEHHOM IIACTHHE 3a BPEMS IBM)KEHMsI BHYTPU KOHJIeHcaTopa (1oJe

CUHUTATh OIIHOpOIIHBIM), €CJIM PaCCTOAHUC d MCXKAY IJIaCTUHAMH PaBHO 16 MM, pa3HOCTb NOTCHIH-
anos U =30 B u gnuna | nnacrun passa 6 cm?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHHCTEPCTI%O HAYKU U BBICHIEFQ OEPA3OBA:HI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuuinoHImmuKoBa

3AUYETHBIU BUJIET Ne 25
mucturuHa: «duzukay (2 u3 3)

1. [Tpumepsl pacueTa MOTEHIIMAIOB Il HEKOTOPBIX 3apSHKEHHBIX TEJ.
2. SIBnenue camouHIyKIMKU. MHIYyKTUBHOCTE. THAYKTUBHOCTH COJIEHOM .

3. 3amaua. Tonkuii crepeHb corHyT B Komblo paguycom R =10 cm. On 3apsxken ¢ numneitnHoif
mnotHocthio 7 = 300 HKn/m. Kakyio pa6ory Amano coepmnts, 4To0bl mepeHecTd 3apsag Q =5
uKJT U3 IIeHTpa KOMbIa B TOUKY, PACION0KEHHYIO Ha ocH Koiba Ha pacctosamu | =20 cm ot nen-
Tpa ero?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BI:»ICI_HEFvO OBPA3OB1§HI/IH POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

3AUYETHBIU BUJIET Ne 26
mucruruHa: «dusukay (2 u3 3)

1. IlousTre mmoJs. HaHpH)KGHHOCTB OJICKTPHUYECKOT'O ITOJIA. HaprI}KGHHOCTB QJICKTPUYCCKOTI'O ITI0JIs1

TOYEYHOTO 3apsaa. [[puHIKI Cynepro3uIuy MoJIeH.
2. Toxu 3aMbIkaHus U pa3Mbikanus. [loctosinHas BpeMenn RL-1ienoyku. DHeprusi MarHUTHOTO TOJISL.

3. 3amaga. Dnektpoemkocth C mmockoro konjpeHcatopa pasHa 111 nd. Jduonextpux - dapdop (
£=65). Konnencarop 3apsaunu 1o pasnoctu norennuanos U =600 B u orkmounnu ot ncroynu-
ka Hanpsbkenus. Kakyio pa6oTy A HyXHO COBEPILMTB, YTOOBI BBIHYThH AUAIEKTPUK U3 KOHIEHCATO-
pa? Tpenue npeHeOPEKUMO MAJIO.

3aBenyromuii kadenpoii Yenaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. JI. MuimoHIMKoBa

3AYETHBIN BUJET Ne 27
muctuminHa: «Pusukay (2 u3 3)
1. CompoTuBIeHHE U MPOBOAUMOCTE. 3akoH OMa JUIsi OAHOPOTHOTO yYacTKa JHUHEeHHoH nenu. ud-

¢epennmanbHas Gpopma 3akoHa Oma.
2. BuxpeBoii xapakTep MarHUTHOTO 1oJisi. CBsI3b 3JEKTPUYECKOTO U MarHUTHOTO MoJiei, mpeobpazo-

BaHHA HopeHua AJId SJICKTPOMArHuTHOTO TOJIA.
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3. 3azaua. [To TOHKOMY HPOBOJY, H30THYTOMY B BHJE IpsAMOyroisHuka, Teder Tok | =60 A. Jlnu-
HbI CTOPOH MPAMOYTOJIbHHKA PaBHBI a= 30 CM 1 b - 40 CM. OHpeI[eJII/ITL MAarouTHyXO UHAYKIOUIO

B B Touke nepeceuenus quaronaseii.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

3AYETHBIU BUJIET Ne 28
mucturuHa: «duzukay (2 uz 3)

1. IlocnenoBaTenpbHOE U MAPATIIETBHOE COEUHEHHUE IPOBOJHUKOB.
2. MaruauTtHoe ToJie JBMXKYyIerocs 3apsiaa. 3akoH buo-Caapa-Jlaruiaca. Beruucinenune nHIyKiuu

MPSIMOJIMHEIHOTO TPOBOJHHUKA C TOKOM.
3. 3agaua. Tonkwuii crepxxens mmuHoit | =10 cm paBHOMepHO 3apsvken. JIuHeliHas mIOTHOCTH [ 3a-

psanga pasna | MxKn/m. Ha npomomkenun ocu crepskns Ha paccrosuun a =20 cM oT 6muxkaiimero
€ro KOHIIAa HaXOJUTCS TOUEUHbIH 3apaa Q =100 uKi. Onpenenuts cuty F B3ammoneiicteus 3aps-

KCHHOI'O CTCPKHA U TOUCUHOI'O 3apsaa.

3aBenyromuii kadenpoii Ycenaxmues P.T.

3 cemectp

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

3K3AMEHAHI/IOHHI>II7I BUJET Ne 1
IUCUMIUINHA: «DU3nKay

1. Buemmnuit potoapdext u ero 3akonsl. OnbiTel CtoseToBa. oTOHBL. YpaBHEHHE DUHINITCHHA TS

BHemHero ¢orodddexra.

2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONITHUKH.

3. 3agava. Ha MputbHYIO muieHky (N=1.3), HaxoAdIIyocs B BO3ayXe, agaeT HOPMaIbHO Iy40K Oeso-
ro ceeta. IIpu kako¥ HaMMEHBIIIEH TOIIKHE (IIEHKH OTPaXKECHHBIHN CBET ¢ ATHHOM BOIHBI A = 0.55

MKM OKaXXCTCsA MAaKCHUMAJIbHO YCI/IJ'IGHHBIM?

3aBenyromuii kadenpoi Ycenaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 2
mucuuruza: «Pusuka»

1. SinepHble cuibl. Me30HbI
2. 3akoH npenomiieHus. [lonHoe oTpakeHue.
3. 3anaya. Paccrosnue Arz1 MexIay BTOPbIM U NIEPBBIM TEMHBIM KoJbllaMd HbpIOTOHA B OTpaK€HHOM

CBCTC PABHO IMM. OHpe,I[eJ'II/ITB pacCTosIHuC Ar10,9 MCKAY ACCATBIM U JCBATBIM KOJIbIIAMU.

3aBenyromuii kadenpoi Yenaxkues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOU ®EIEPALINN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHALMOHHBIN BUJET Ne 3
JucuMIuinHa: «Pusuka»
1. Audpaxmus Opaynrodepa Ha OJHOH MIENIH.

2. OCHOBHBIE 3aKOHBI FT€OMETPUYECKON ONTUKH.
3. 3agaua. Kakas moiist sHeprum oToHA U3pACXOJ0BaHA HA padOTy BRIPBIBAHUS (DOTOIIEKTPOHA, ec-

M kpacHas rpanuna Gorosdderra Ay = 307 HM U MAKCUMAJIbHAS KUHETUUYECKAS SHEPTUA | max $O-
p

TORJIEKTPOHA paBHa 13B?

Ycenaxuesn P.T.

3aBenyromuii kagenpoi

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBAV;HI/IH POCCI/H7ICI§OI71 OEJEPAIIUN
T'POSHEHCKUHN I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImuKoBa

DK3AMEHALIMOHHBIN BUJTET Ne 4
mucraninHa: «DPu3ukay
1. Tlnockoe 3epkaiio. M306pakeHre B IIIOCKOM 3epKaje.

2. Mudpaxnus Opaynrodepa Ha 1udpakinOHHON peLIeTKe.
3. 3agauva. Berlumcnute paauyc ps msaTod 30HBI DpeHens A8 IJIOCKOTO BOJIHOBOTO (hpoHTa

(4 =0.5 MKM), ecii TIOCTpOCHHUE JIENTACTCs /ISl TOUKHA HaOJIOCHHS, HAXOIAIIEHCS HAa pacCTOSTHUH b

= 1M oT ¢poHTa BOJHBL

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHNSI POCCI/H7ICI§OI71 DEJIEPALI
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HEO®TSAHOW TEXHUYECKWI YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

DK3AMEHAILMOHHBINA BUJIET Ne 5
IucuuIUIHHA: «DU3UKa
1. Chepuueckoe 3epkaino. M3obpaxenue B chepuaeckoM 3eprae.

2. YpaBHeHue DWHIITEHA 471 BHemHeTo Gotorddekra.
3. 3agaua. Onpenenuts sHepruro W, nzinydaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOTO OKOIIIKA TIIO-

maapio S = 8 cM? MIaBUILHOM MeyuH, eciy ee Temneparypa T=1200 K.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. I, MumoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 6
pucuuniuza: «Pusuka»

1. Teopus aroma Bomopoja o H. bopy. CriektpansHbie cepun aToMa BOJOPOa.

2. Jlunza. [Toctpoenue n300pa>keHus B JIUH3AX.
3. 3amava. Yron Bproctepa Og mpu maneHuN cBeTa U3 BO3AyXa Ha KPUCTAJUT KAMEHHOM COJIM pPaBeH

57°. Onpenenuth CKOPOCTh CBETA B ATOM KPUCTAILIE.

Ycnaxkuen P.T.

3aBenyromuii kagenpou
MUHHUCTEPCTBO HAYKH 1 BHICLIEIO OBPA3OBAHMSI POCCUIICKOM ®EJIEPALIUN
I'POBHEHCKUH I'OCY JAPCTBEHHbBIV HEOTAHOU TEXHUYECKNY YHUBEPCUTET

nMeHH akagemuka M. JI. MumnoHmuKkoBa
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DK3AMEHALMOHHBIN BUJIET Ne 7
qucuuiuHa: «dusuka

1. UaTepdepenmus cBera. MHTEHCHBHOCTH CBETOBOW BOJHBL. [IpuHnun cynepnosunuu. [Ipoctpan-
CTBEHHAsl U BpPEMEHHAsi KOT€PEHTHOCTh. Y CJIOBHSI MAKCUMYMa U MUHMMYMa UHTEHCUBHOCTH CBETA
pu UHTEPPEPEHIIMU BOJIH OT JIBYX KOTEPEHTHBIX UCTOYHUKOB..
2. B3aumMopeWcTBUS H3JIy4eHHs C BEIIECTBOM. BbIHyXIeHHOe wu3iaydeHue. BruiBoa ¢dopmysbl
M.IInanka no A.DNHIITENHHY.
3. 3amada. [{udpaknuonnas pemerka comepkut N = 200 mrpuxoB Ha 1 mMm. Ha pemerky mamgaer
HOpPMaJIbHO MOHOXpoMmaTHyeckuii cBeT (A = 0.6 MKM). MakcHMyM KakoTO HauWOOJBIIETO MOPSIKA

JTaeT 3Ta perieTka’?
3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBAV;HI/IH POCCI/H7ICI§OI71 DOEJIEPAILINN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DK3AMEHAIITMOHHBIN BUJIET Ne 8
mucnummHa: «du3uka

1. Uurepdepenuus crera.
2. Umnynec ¢poToHa. J[aBnenue ceera. KBaHTOBOE 1 BOJIHOBOE 0OBSCHEHUE JJABJICHUS CBETA.

3. 3amava. Ha y3kyro menp najgaer HOpMaJIbHO MOHOXPOMAaTHYECKUNA CBET. YTOJ (POTKIOHEHUS ITyd-
KOB CBETa, COOTBETCTBYIOIUX BTOPOH CBETIION MUppakiMoHHON moJioce, paBeH 1°. CKOIbKUM JIjTH-
HaM BOJIH ITJAOIIEr0 CBETa PaBHA NIMPUHA IIEI?

3aBenyromuii kadenpoii Ycenaxues P.T.

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHNSI POCCVH7ICI§OI71 DEJIEPALI
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

3K3AMEHAHHOHHHI>1 BUJIET Ne 9
IUCUMIUINHA: «DU3nKay

1. UaTepdepeHnns B TOHKUX IUICHKAX.
2. KBaHTOBOE U BOJTHOBOE OOBSICHEHHE TABJIICHUS CBETA.
3. 3amava. OnpeaenuTh JIMHY BOJHBI A (DOTOHA, UMITYJILC KOTOPOTO PAaBEH MMITYJIBCY DJICKTPOHA,

obagaroriero ckopoctsio V=10 Mwm/c.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIyMKoBa

9K3AMEHAL{I/IOHHLII7I BUJET Ne 10
mucnumnHa: «Pusukay
1. ITosiocel paBHo# TommuHbl. Konbiia HeroToHa.

2. JlebekT Macchl ¥ SHEPTHS CBS3H siIpa.
3. 3amayva. 3BykoBble KoseOanus yactoroit v = 0.5 k' u ammmutynoit 4 = 0.25 MM pacripocTpassi-

10Tcs B yrpyroit cpeae. nvna Bonubl A= 70 cm. Haiitu: 1) ckopocTh V pacpocTpaHeHus BOJH; 2)
MaKCUMAaJIbHYIO CKOPOCTh (AE/dt)max IBHIKESHUS YaCTHUIL CPEJIBI.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKH U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbBIN HE®TAHOU TEXHUYECKUM YHUBEPCUTET
nMeHH akagemuka M. JI. MumnoHmuKoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 11
pucuuiuHa: «dusuka»
1. IIpuanun Ioiirenca-®penens. 3ousl Openenst. Audppaxkuus OpeHenst Ha KPYriioM OTBEPCTUH U
JTUCKE.

2. D¢ddexTruBHAsK Macca IEKTPOHOB B KPUCTAIIIAX.
3. 3anayva. [Ipu yBennueHUM TepMOJMHAMUYECKON TeMmIepaTypbl I YEpHOIO Tejla B JBa pasa JJuHa

BOJIHBI Am, Ha KOTOPYIO NPUXOJUTCS MAaKCUMYM CHEKTPAIbHOM IUIOTHOCTH SHEPTETUUYECKON CBETH-
moctr U(A,T) ymenbiminock Ha AA = 400 HM. OrpeieuTh Ha4albHYIO U KOHEUHYIO TeMIeparypbl 71

u 7o.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBA’HI/I$[ POCCI/II7ICI§OI‘/JI OEJNEPAILINN
T'POSHEHCKUUN I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 12
mucraninHa: «DPu3ukay

1. Judpakius Ha KpyrjioM OTBEPCTUU U Ha JAMCKE.
2. AtomHoe sanpo. JledekT Macchl U SHEPTUSI CBSI3H sJIpa.

3. 3amava. BonHa pacnpocTtpaHsieTcs B ynpyrou cpese co ckopoctsio V= 100 m/c. Haumensimee pac-
CTOSTHUEAXMEX Ty TOUKaMHU cpefibl, (pa3bl KoJebaHui KOTOPBIX MPOTHUBOIOIOKHBI, paBHO 1 M. Ompe-

JeNTUTh 4acTOTy KosieOaHHi.

3aBenyrwmmii kageapoi Ycnaxuesn P.T.

MMHUCTEPCTBO HAYKHU U BbICIIEI'O OBPA3OBAHISI POCCI/IVICUKOVI OEJIEPALI
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

DK3aMeHalMoHHbIN Orter Ne 13
mucruminba: «dusuka
1. PagnoaktuBHOCTh. Ab(ha-, 6eTa- U , raMMa-u3IydeHUs sIep. 3aKOHBI PAAMOAKTUBHOTO pacmajia.

2. EcTecTBEeHHBIN U MOJISIPU30BaHHBIN CBET. BUIbI mossipu3anum.
3. 3agava. Tonkas mieHka ToamuHou 0.41 MKM U3 TpO3payHOTO IJIACTUKA C MOKa3aTeJIeM IMpeoM-
nenust N=1.5 ocgeniena OenbIM CBETOM, MAIAIOIUM HOPMAJILHO K MOBepXHOCTU. Kakue ATuHbI BOJIH

U3 BUIUMOT'O JHualta3oHa 6y,I[YT YCUJICHEBI B OTPAXKEHHOM quKe?

3aBenyomuii kagenpoi Ycnaxkuesn P.T.

MUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKNY YHUBEPCUTET
uMeHHu akagaemuka M. JI. MumoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 14
qucuunuza: «Pusuka»

1. SAnepubie peakuuu. [IpoOreMsbl siepHON YIHEPTETUKH.
2. 3akoHBl U3My4YeHHsI aOCOJIOTHO YEpHOro Tena. PacmpeneneHue sHepruu B CHEKTpe aOCOJIOTHO

YEpHOTO Tea.
3. 3amaua. Korna mpubop m1s Habmogenust kosien HploTOHa MOTpy3uiin B KUJIKOCTh, IUaMETP BOCh-
MOI0 TEMHOTO KOJbla yMeHbImmics ¢ 2.92 cm a0 2.48 cm. UeMy paBeH NokazaTeib MPEeIoMIIEHUs

JKUIKOCTH?
3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKH U BBICILET'O OBPA3OBAHM:I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHH akagemuka M. JI. MumnoHmuKoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 15
JucuMIuinHa: «Pusuka»
1. Kitaccuueckast anekTpoHHas Teopus aucriepcuu. CBs3b JUCIEPCUH C MOTJIOLEHUEM.
2. YacTtuna B 0JHOMEpPHOM NPSIMOYTOJIbHOM MOTEHIUABLHOM siMe. KBaHTOBaHUE YHEPTUU U UMITYJIbCA
YaCTHIIBL.
3. 3apmaua. B ombite FOHra paccrosinne dvexay mensmu paBHo 0.8 mm. Ha xakom paccrosiauu | ot
HIeJel CleyeT PaclOJIOKUTh JKpaH, YTOObI HIMPHHA D MHTEPPEPEHIIMOHHOM IMOJIOCHI 0Ka3ajJ0Ch

paBHOI1 2 MM?
Ycnaxuen P.T.

3aBenyromuii kagenpoi

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 16
mucraminHa: «DPu3ukay

1. DHeprus u umnysbc GpotoHa. JlaBneHue ceera.

2. Omnpit ltepna u I'epnaxa. Cnun snexkTpoHa. CIHHOBOE KBAaHTOBOE YHUCIIO.

3. 3amava. Ha myTu cBeTOBOM BOJIHBI, UAYIIEH B BO3YyX€E, NOCTABWIN CTEKISIHHYIO TUIACTUHKY TOJI-
mHO# h= 1 MM. Ha ckoiibko M3MeHMIach ONTHYECKas JJTHHA ITYTH, €CJIM BOJIHA MaaeT Ha MIaCTHH-

Ky: 1) HopManbHO; 2) o yriom 6= 30°?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
UMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3K3AMEHAHI/IOHHI>II7I BUJET Ne 17
IUCUMILINHA: «DU3nKa

1. Paccesnue ceta. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopmyckyisipHO-BOJTHOBOM JTyaJli3M CBOWCTB BEIIIECTBA M €T0 OMBITHOE 000CHOBaHME. [ nmoTesa
ne bpoiins. OnbIThl 0 AU(PPAKIUY SIEKTPOHOB, aTOMHBIX U MOJIEKYJISIPHBIX ITYYKOB.

3. 3agaua. Yroa oMexay IJIOCKOCTSIMH MPOIyCKaHUs IOJspu3aTtopa M aHanu3atopa paseH 45°. Bo
CKOJIBKO Pa3 YMEHBIIUTCS UHTEHCHUBHOCTH CBETA, BBIXOJSILETO M3 aHAIM3aTOPa, €CIU yroJl YBEH-

quth 10 60°7?
3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IP'ICI§OI>'I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MumoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 18
pucuuriuHa: «Pusuka»

1. YpaBHenue DiiHmTeiHa 11 BHETHETO PoTodPdexTa.
2. CrauuoHapHble cocTossHUs. YpaBHeHue Lllpeaunrepa s cTallMOHApHBIX COCTOSHUU. J[BHKeHUe

cBOOOTHOM YacTHIbl. YacTHia B OJHOMEPHOU MPSIMOYTOJIbHOM MOTEHIIHATILHOHN sIME.
3. 3anmauva. ['ups, mojABelIeHHAs Ha MpPYKUHE, KOJeOIeTcss Mo BEpTUKAIU ¢ aMIUIUTyaol A = 4 cm.
OrnpenenuTh NOJHYIO SHEpruto E konebanuii rupu, ecinu xecTkocTh mpyxuubl K = 1 kH/M.

3aBexyromuii kadenpoi Ycnaxues P.T.

MUHUCTEPCTBO HAYKH U BBICLIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALIUN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 19
mucuunianHa: «Du3ukay

1. Ilonsipuzanus cBera npu OTpaKEHUU U IpeIoMIIeHUH. 3akoH bprocrepa.

2. Mexanudeckue rapMoHndeckue kojebanus. ['apmonndeckuii ocumsuisatop. [IpykuHHBIH, Qu3nye-
CKUM M MaTeMaTH4YeCKU MasTHUKU. ATOM BoJopoja. [ naBHoe, opOuTanbHOE U MarHUTHOE KBaHTO-
BbI€ YuClIa. MarHUTHBIM MOMEHT aroma. KBaHTOBaHME MOMEHTA UMITYJIbCa.

3. 3agaua. Kosbia HeroToHa HaOMI0at0TCSl ¢ TOMOUIBIO JIBYX OJIMHAKOBBIX IUIOCKOBBIITYKJIBIX JIMH3
paanycoMm KpuBH3HBI R = 1 M, CIIOKEHHBIX BIUIOTHYIO BBIIMYKJIBIMHM ITOBEPXHOCTSIMU, TaK YTO ILIOC-
KH€ TIOBEPXHOCTH JIMH3 NapayuienbHbl. ONMpenenuTs paguyc 2 BTOPOro CBETIIOTO KOJIbIa, HabIroma-
€MOro B OTpakeHHOM cBeTe (A = 660 HM) pu HOPMAJILHOM Ta/IEHUU CBETa Ha MOBEPXHOCTh BEpXHEN
JIUH3BI.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBIC[HEFQ OEPA3OB/§HI/IH POCCI/H;ICISOIZ DEJJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 20
mucturuHa: «dusukay (3 u3 3)

1. UHTEpdepeHImoHHas KapTHHA OT JIBYX KOT€PEHTHBIX UCTOYHHKORB.

2. qudpaxus Ha KpyrioM OTBEPCTUU U Ha JIUCKE.

3. 3amaua. Kakoil HauMeHbIIe pasperaroniei cuioi R gomkHa o0manaTe mu@pakimoHHas perieT-
Ka, 9TOOBI C €€ TIOMOIILI0 MOXKHO OBLIO pa3peniuTh JBE CIEKTpaIbHbIC IUHUM Kaaus (A1 = 578 HM u
A2 = 580 um)? Kakoe nanmenpiee uncio N mTpuUXoB T0DKHA KMETH ATa PEIIeTKa, 9YTo0bI pasperie-
HUe ObUIO BO3MOKHO B CIIEKTPE BTOPOTO MOPSAKA.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

DK3aMeHalMOHHbIH OmteT Ne 21
JUCHMINIMHA: «DU3uKa»

1. 3akon Maioca. JIBoiiHoe iydyenpenomieHue. FMickyccTBeHHas onTu4eckasi aHu30TPOIIHUsL.
2. l'apmonunyeckue koyiebaHust U UX xapakrepuctuka. JuddepeHuanbHoe ypaBHEHHE TapMOHUYE-
CKHUX KOJIEOaHUH.
3. 3amaua. Ha nudpaknuonHyto pemnietrky, conxepxkamryto n= 100 mTpuxoB Ha 1 MM, magaer HOp-
MaJbHO MOHOXPOMATHYECKH CBET. 3pUTeNibHAs TpyOa CIIEKTpOMETpa HaBeJeHA HA MAaKCUMYyM Tpe-
ThEro nopsiyika. YToObl HaBECTH TPYOY Ha APYroil MAaKCUMyM TOTO K€ MOPSIJIKA, €€ HY)KHO MOBEPHYTh
Ha yroa Ag = 20°. OnpeaenuTs JIHHY BOJHBI A CBETA.

3aBenxyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBINA BUJIET Ne 22
gucrunianHa: «DPu3mkay
1. KBanToBas runoresa u ¢popmyna [lnanka.
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2. KorepeHTHbIE HCTOUYHUKHU CBETA.
3. 3amaua. Temneparypa 7 yepHoro Tena paBHa 2 kK. Onpenenuts: 1) criekTpajibHYIO IUIOTHOCTH

sHepruu usnydenus U(A, T) mist amuHb! BoHBL A = 600 HM; 2) 3HEPreTHYeCcKyl0 CBETUMOCTh R B HH-
TepBaje JUIMH BOJH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmKoBa

DOk3aMeHaMOHHBIN Ouier No 23
JucHMIuInHa: «DrU3uKay
1. Jucnepcus ceeta. O6iacTu HOpMaIbHON U aHOMAJIbHON JUCIIEPCUMU.

2. JIunza. Iloctpoenue u3o0pa>keHus B JIMH3AX.
3. 3amava. OnpenenuTh JUTHHY A OEryiei BOJIHBI, €CIIM B CTOSYeH BoJiHE paccrosiHue | Mexnay: 1)

MEpPBON U CeIbMOM MYYHOCTSIMU PaBHO 15 cM; 2) MEpBBIM U YETBEPTHIM Y3JIOM paBHO 15 cm.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFVO OEPASOBA\;}HI/IH POCCHIZCISOI?I DEJEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALMOHHBIN BUJIET Ne 24
mucruaminHa: «DPu3ukay

1. BoiBog u3 gopmynsl [lnanka 3akonos Buna u Credana-bonbsimana.

2. [Ipoxosk1eHre YacTuIl Yepe3 MOTCHIIMAIbHBIN Oapbep.

3. 3amaua. J{ns npekpamenns GortorddexTa, BHI3BAHHOTO 00TydeHHEM TUIATHHOBOU TIIACTHHBI Yilb-
TpadUOJETOBBIM CBETOM, HYXXHO MPHUIIOKHUTH 3aJI€PKUBAOIIYI0 pa3HOCTh moTeHmanoB U = 3.7 B.
Ecnu nnaTHHOBYIO MacTUHY 3aMEHUTH IUIACTHHOW W3 JIPYroro marepuana, TO 3aJepKUBAIOLIYIO
Pa3HOCTh MOTEHIANIOB MpuaeTcs yBenuuuth 10 Uz = 6 B. Onpenenuts padoty A2 BBIX0J1a JIEKTPO-
HOB C TIOBEPXHOCTH HOBOW IIACTHHBI, €CIIN YIS TUIATHHBI padoTa Beixoaa Ar = 6.3 3B.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHVS POCCI/II7ICKOIZI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

DK3aMeHalMOHHbIN Ouier Ne 25
qUCHUIUINHA: «DPU3nKay

1. Audpakuus Opaynrodepa Ha qudpakiimOHHON pelIeTKe.

2. Snepusie cunbl. Me3oHbl. OOMEHHBIN XapaKkTep SASPHBIX CHIL

3. 3agaua. [Inockas 3BykoBas BojiHa umeet nepuon I'= 3 mc, ammuryay 4 = 0.2 MM U JJIMHY BOJIHBI
A=1.2 m. Jlns To4ek cpefpl, yIAICHHBIX OT UCTOYHUKA KOJIeOaHU HAa pacCTOsSHHUE X = 2 M, HalTH: 1)
cmemtenue &(x,f) B MomeHTt = 7 Mc; 2) ckopocThb O&(x,£)/0t u yckopenue 0%E(x,t)/ot2ans Toro xe Mo-
MeHTa BpeMeHU. HauanpHyto a3y koneGaHuil MpUHATH paBHON HYIIIO.

3aBenyromuii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICHIED 9 OBPA3OBAuHI/I}I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHH akagemuka M. JI. MumnoHmuKoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 26
mucuunianHa: «du3ukay

1. Baemnuit poroaddext u ero 3akoubl. OnbiTel CTosieToBa. POTOHBIL. YpaBHEHHE DWHITEHHA IS
BHeIHEro Gpotodddexra.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTUKH.

3. 3apaya. CpeHEKBaIpaTUYHOE 3HAYEHNE UHAYKIIMY MarHUTHOTO TOJISL B AJIEKTPOMArHUTHOM
BoJiHe paBHO B=2.50 HTxn. KakoBa HHTEHCUBHOCTbH 3TOM BOJIHBI?

3aBenyromuii kadenpoii Ycenaxmues P.T.

Kpurepun ouneHk 3HAHUN CTYAEHTA HA JK3aMeHe

OuneHka «OTJMYHO» BBICTABISIETCS CTYIEHTY, MTOKA3aBIIEMY BCECTOPOHHUE, CHCTEMATU3UPOBAHHBIE,
IyOOKHE 3HAaHHS Y4eOHOW MpOorpaMMBbl JUCIUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHSATh WX Ha TPakK-
THUKE TIPU PEIICHUH KOHKPETHBIX 3aJ]1a4d, CBOOOIHOE M MPaBHJILHOE 00OCHOBAHHME MPHUHSTHIX pellle-
HUMN.

OneHkKka «XOpomo» - BHICTABIISIETCS CTYJEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, PaMOTHO H
MO0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh MOJIYyYEHHbIC 3HAaHUS HAa MPAKTUKE, HO JIOITyCKa-
€T B OTBETE WIH B PEIICHUU 3a]1a4 HEKOTOPbIE HETOYHOCTHU, KOTOPBIE MOXET YCTPAHUTh C
MOMOIIbIO JIOMOJHUTEIBHBIX BOITPOCOB MPEIO1aBaTENS.

Ouenka «y10BJEeTBOPUTEIBLHO» - BBICTABIACTCA CTYACHTY, MOKa3aBiieMy (GparMeHTapHbBINA, pas3-
PO3HEHHBIA XapaKTep 3HAHWM, HEIOCTATOYHO NpPaBUJIbHBIE (OPMYIHPOBKH Oa30BBIX TOHSITHH,
HApYILICHUSI JOTUYECKON MOCIENOBATEILHOCTH B HM3JIOKEHUHU MPOrPaMMHOr0 Marepualia, HO MpH
9TOM OH BJIAJICET OCHOBHBIMH pa3eiaMH yIeOHOW MPOrpaMMbl, HEOOXOAUMBIMHU ISl JATbHEHUIIIErO
00y4eHHsI 1 MOXKET MMPUMEHSITh TIOJIYYCHHBIC 3HAHUS 110 00pa3Ily B CTaHIapTHOW CUTYAIUH.

OueHka «Hey/JA0BJIEeTBOPUTEIBLHO» - BHICTABIIACTCS CTYJCHTY, KOTOPBIA HE 3HaeT OoJyiblieil 4a-
CTH OCHOBHOTO COJE€p)XaHHUS y4eOHOW MpOorpaMMbl JUCIHUILUIMHBI, JOITYCKAET IPyObIe OITUOKH
B (hopMyIMPOBKAaX OCHOBHBIX IOHSATHHM TUCIUILUIMHBI U HE YMEET HCIIOJIb30BaTh IMOJYyYCHHBIE
3HAHUS NPU PEIUICHUU TUIOBBIX MPAKTUYECKUX 3a]1a4.
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KoMmmuiekT 1a6opaTopHbIx padot
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1. Il cemecTp
1,2. | O6paboTKa pe3ynbTaTOB (PU3MUECKOTO IKCIIEPHUMEHTA.
Onpenenenre ycKopeHus: CBOOOHOTO MajieHus () ¢ MOMOIIbIO
MaTeMaTHIEeCKOTO MasTHUKA
OmnpeneneHre MOMEHTa HHEPIIMH C TIOMOIIBIO0 MasiTHUKa Makc-
BeJUIa
Onpenenenre korhduueHTa BHYTPEHHEr0 TPEHUS KUAKOCTHU O
metoay Crokca
Omnpenenenre OTHOIIEHUSI TEIUIOEMKOCTEH BO3/1yXa IMpU MOCTOSH-
HOM JaBJIEHUU U 00BbEME
3. 3 Il cemectp
N3ydenue anekTpon3MepHuTeNbHBIX TPUOOPOB
N3ydenue paboThl 3MEKTPOHHOTO ocuLIorpada
Omnpenenenre pabOThl BIX01a AJIEKTPOHOB U3 MeTalljia
N3ydeHue eKTpudecKux CBOMCTB CErHETOAJIETPUKOB
Omnpenenenre OTHOIICHUS 3aps/a 3JIEKTPOHA K €ro Macce MeTo-
JIOM MarHeTpoHa.
4, 4 IV cemectp
JIMH3BI U UX MOTPEIIHOCTH
Omnpenenenre paccTOSHUS MEXTy HIeNsIMU B onbiTe FOHTa
HccnenoBanue 3akoHa Mairoca U IPOX0XKAECHUS MOJIIPU30BAHHO-
ro cBeTa yepe3 (a3oByIO MIIACTUHKY
Omnpenenenne GOKYCHBIX PACCTOSIHUN MOJIOKHUTEIBHOM U OTpHILIA-
TEJIbHOM JIMH3 MeToioM becces

Kputepun ouenku:
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— 3a BBITIOJTHEHHUE OJTHOM TaOOpaTOpPHOU pabOTHI CTYIEHT MoydaeT 4 Oasa.
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