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IMacnopT poHIa OLIEHOYHBIX CPEACTB MO JUCHHUIINHE «DU3NKA)

m\it

KonTponupyemble paziensl AUCIIH-
TUTUHBI

Kox xonTponupy-
€MOI KOMIIETEH-
805071

HanmeHoBaHMe OIIEHOYHOTO
cpencTaa

dusnyeckrue 0OCHOBEI MEXaHUKHU

OrnK-2

CrnocoOeH NpHUMEHSTH COOT-
BETCTBYIOIIMKA (DU3HUKO- Ma-
TEeMaTHYECKUH armapar, Me-
TOJBI AaHAIM3a U MOJEIHPO-
BaHMSA, TEOPETHYECKOTO |
HKCHEPUMEHTAIBHOTO HCCIIe-
JIOBAHMS TIPHU PELICHUU IIPO-
(dbeccroHaIbHBIX 3a/1a4.

MonekynspHas ¢Gu3nKa, 1 TEPMOIH-
HaMHKa

OrnK-2

CrnocoOeH NpHUMEHSTH COOT-
BETCTBYIOIIMKA (DU3HUKO- Ma-
TEeMaTHYECKUH armapar, Me-
TOJBI aHAINW3a M MOJCIHPO-
BaHMSA, TEOPETHYECKOTO |
HKCIEPUMEHTAIBHOTO HCCIIe-
JIOBAaHHS TIPH PELICHUU IIPO-
(dheccroHaIbHBIX 3a/1a4.

QHGKTI)OI[I/IH aMHKa

OrnK-2

CrnocobeH NpUMEHATh COOT-
BETCTBYIOIIMKA (DU3HUKO- Ma-
TEeMaTHYECKHH ammapar, Me-
TOJBI aHAINW3a M MOJCIHPO-
BaHMSA, TEOPETHYECKOTO |
HKCIEPUMEHTAIBHOTO HCCIIe-
JIOBAaHHS TIPH PELICHUU IIPO-
(dheccroHaIbHBIX 3a/1a4.

Konebanus u BOIHEI

OrnK-2

CrnocobeH NpUMEHATh COOT-
BETCTBYIOIIMM (U3MKO- Ma-
TEMaTUYeCKUi ammapar, Me-
TOJABl aHAIM3a U MOJEIUPO-
BaHUs, TEOPETUUECKOTO H
AKCIIEPUMEHTAJILHOTO HCCIIe-
JIOBaHUS TMPHU PEIICHUH Mpo-
(dheccroHaIbHBIX 3a]1a4.

OnTuka (reomeTpuyeckasi U BOJHO-
Bas)

OnK-2

CrnocobeH NpPUMEHATh COOT-
BETCTBYIOIIMM (U3MKO- Ma-
TEMaTUYeCKUi ammapar, Me-
TONBI aHAIW3a W MOJEIHPO-
BaHUs, TEOPETUYECKOT0 U
OKCIIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUS TIPHU pELICHUH Mpo-
(dheccroHaTbHBIX 3a/1a4.

KBanToBas ¢uzuka.

OnK-2

CrnocobeH NpPUMEHATh COOT-
BETCTBYIOIIMHM (U3HUKO- Ma-
TEMaTUYeCKUi ammapar, Me-
TOJBl aHAIHW3a U MOIEIHPO-
BaHUsS, TEOPETUYECKOT0 U
AKCTIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUSI MIPU pEIIEHUH IpO-




(dbeccroHaNbHBIX 3a/1a4.

KYJ

DnemMeHTHl GU3UKH aTOMOB U MoJie-

OrnK-2

CrocobeH NpUMEHSITh COOT-
BETCTBYIOIIMNA (DU3HUKO- Ma-
TEMaTUYECKH ammapar, Me-
TOJBI AaHAIM3a U MOJEIHPO-
BaHUS, TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO HCCIIe-
JIOBaHUSI TIPH PEIICHUH TIPO-
(dbeccroHaIbHBIX 3a1a4.

SJICMECHTAPHBIX YaCTHUI]

DneMeHTHl (U3UKU aTOMHOTO si/ipa U

OMK-2

CrniocobeH NPUMEHATh COOT-
BETCTBYIOIIMHA (PU3UKO- Ma-
TEMaTUYECKUI ammapar, Me-
TOABl AHAJIW3a U MOJEIUPO-
BaHUS, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBHOIO HCCIIe-
JIOBaHMsI IIPU PELIEHUH IPO-
dbeccroHaIbHBIX 3a4a4.

Hepeqeﬂb OLCHOYHBIX CPEACTB.

No i/

HanMeHoBaHUE OIEHOYHOTO
Cpe/icTBa

Kpatkas xapakrepucTrka
OLICHOYHOI'O CPEJCTBA

I[pencraBiieHne OLIEHOYHO-
ro cpeacTBa B poHe

3agaua

[IpoGnemHoe 3amaHue, B KO-
TOPOM OOydaromemMycs pe-
Jaral0T OCMBICIIUTHh peab-
HYyI0 NpOQECcCCHOHANIbHO -
OPHEHTHPOBAaHHYIO  CHTYya-
L[1I0, HEOOXOIUMYIO Ui pe-
HICHUSI JAHHOU MPOOJICMBI

3amaHus IS PEIICHUS
3a1a4u

JlabopaTopHoe 3a1aHue

BeinosiHeHue CcTyAeHTOM Ja-
OopaTopHOW pabOTHI MO pa3-
JesaM

Kommuiekt 1abopatopHbIx
pabor

KonrponsHas pabora

CpencTtBo NpoBEpKM YMEHHUMU
IIPHUMCHATH MMOJTYYCHHBIC
3HaHUS Ui pelleHus 3aaay
OIIPEIETICHHOTO THIIA TI0 TEME
WIM paszjieny y4yeOHOW maMc-
IHUIIJIMHBI.

KoMIIIEKT KOHTPOJIBHBIX
3a/IaHM 110 BapUaHTaM

Bomnpocs! 11 pyOexHo# aT-
TECTallUH

CpencrtBo KOHTpOJS yCBOE-
HUs y4eOHOro MaTepuana.
[IponykT caMOCTOSATEIBbHOU
paboTHl CTy/CHTa, MPEICTaB-
TS0 coO00l KpaTkoe u3-
JI0’)KCHUE B TUCbMEHHOM BHJIE
TEOPETUUECKOr0 MaTepuasa

IIepedyens Bompocos

3a4eTHO-dK3aMeHaIlMOHHbBIE
MaTepHuaibl

CpencTBo KOHTpPOJISI  yCBOE-
HUS y4eOHOTO MaTepualia Te-
MBI, pa3/ielia Wiu pa3JesioB
JMCHUIUIMHBI, B BUJE cobece-
AO0BaHUA IperoaaBaTeid U
oOyuJaromerocs

KommiekT 3aueTHO-
JK3aMEHALMOHHBIX OMJIETOB




KENUC-3AJIAUH

2 cemecTp
3aganue 1

1. JIBe aBTOMAIIMHBI ABUXKYTCS IO JOPOraM, yrojl MeXay KOTopbIMH, a = 60°. CKOpOCTh aBTOMAIINH
01= 54 kM/4 1 v2= 72kM/4. C KaKo#l CKOPOCTBIOV YAANSIOTCIMAIINHBI OHA OT APYTOii?

2. Opynue, KECTKO 3aKpeIICHHOE Ha KEJIe3HOJOPOXKHON miaTtgopme, MPOU3BOJUT BBICTPEN
B/10JIb IOJIOTHA JKEJE3HOW Aoporu moxa yrioM o = 30° k guHuUM ropusoHTa. OnpeaenuTs CKo-
pocTh Uz0TKaTa NIaT(GOpMBbl, €CIU CHapsJ BBUIETAET CO CKOPOCTBIO ur = 480 m/c. Macca
1aTopMBbI C OpyAUeM U cHapsgamu M = 18T, macca cHapsga My = 60 kr.

3amauue 2

1. [lap maccoif M= 1 Kr ABMXKETCA CO CKOPOCTBIO 01= 4 M/C M CTAJKUBACTCA C IIAPOM MacCOi
M2=2Kr, JBIKYILHUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbl ckopocTuU: U U2111apoB 1o~
crne ynapa? Y aap cauTaTh abCOIOTHO YIIPYTUM, PSMBIM, IIEHTPAJIbHBIM.

2. OnpenenuTh KOJINYECTBO TEIUIOTH Q, KOTOpOoe HaJlo coo0muUTh Kucaopoay oobemoM V = 50 i1 mpu
€ro U30XOpPHOM HarpeBaHuH, YTOOBI JaBJI€HHE T'a3a MOBbICUIIOCH Ha Ap = 0,5 Mna.

3aganue 3

1.WneanpHblii ra3 cosepiiaet nuki KapHo npu temnepatypax remionpuemauka 72 = 290 K u temo-
ornarunka 71 = 400 K. Bo ckoibko pa3 yBeauuuTcst Ko3((GUIMEHT NOJIe3HOro ASUCTBUS 1 LMKIIA,
€CJIM TeMIeparypa TeIooTaaryuka sopacrer 10 71 = 600 K?

2. Haiiti mMaccy MBo/bl, BOLIE/IIECH B CTEKISIHHYIO TpyOKy ¢ quamerpom kanana d = 0,8 mM, omy-
IICHHYIO B BOAY Ha Majlyto ri1yOuny. CuuTath CMauylBaHUE MOJIHbBIM.

3amaune 4

1. IIpu uzorepmuueckom paciivpeHuu azota npu temneparype 7' = 280 K o0bem ero yBeauuusics B
nBa pasza. Onpenenuts: 1) COBEpILICHHYIO NPH PacHIMpeHHH raza padory A4; 2) uzmenenue AU BHYT-
peHHel Hepruy; 3) KOJIM4YecTBO TerioThl Q, momydeHHoe razom. Macca azora m = 0,2 kT.

2. UneanbHblii ra3 cosepiuaet 1ukia Kapao. Temmneparypa 71TeriooTaTanka B 4eTbipe pasa (N = 4)
Oonble TeMnepaTypsl TEILIONpHeMHUKa. Kakyro 100 @ KOJIMYecTBa TEIJIOTHI, MOJIYYEHHOIO 3a
OJIMH IIUKJ OT TEIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY ?

3aganue 5

1. Kakyto pabotry 4 Haj0 COBEPIIUTh NPU BbIIYBAHUU MBUIBHOIO IY3BIPs,, YTOOBI YBEIUYUTH €rO
o6beM oT V1 = 8 cm® 110 Vo= 16 cM>? CuuTaTh mpoliecc H30TEPMUUECKHM.

2. Ha ckambe JXKyKOBCKOTO CTOWT YENIOBEK M JEPKHUT B PYKax CTEP)KEHb BEPTHKAIBLHO IO OCH CKa-
MbH. CKaMbsl ¢ 4YEJIOBEKOM BPALIAETCs C YIIIOBOM CKOPOCThIO w1 =4 paxa/c. C kakoil yriaoBoii ckopo-
CThIO 2 OyJeT BpallaThCsi CKaMbsl C YEJIOBEKOM, €CIIM MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSJI
TOPU30HTAIBHOE N0J105keHNe? CyMMapHbIi MOMEHT MHEPLIMHU YEJIOBEKA U CKaMbH J=5«kr-
M2 . Jlnuna crepxas £ = 1,8 M, Macca M = 6 kr. CUMTaTh, YTO HEHTP MACC CTEPXKHSA C YETOBEKOM

HaXoauTCA Ha OCH l'IJ'IaT(bOpMBI.

3amganue 6



1. Kakas pabota 4 OyaeT coBeplleHa CUjIaMy T'PaBUTAIMOHHOTO TOJIS MPH MAJACHUU Ha 3eMJII0 Tea
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 66CKOHEYHOCTH?

2. Touka yyacTByeT OAHOBPEMEHHO B JBYX B3aMMHO MEPHEHAUKYISPHBIX KOJICOAHMSX, YPABHCHUS
KOTOPBIX X = Aisinwit m Yy = Axcoswot, tne A1 =8 em, A2 =4 cm, 1= w2 = 2¢, Hammcars ypaB-
HEHUE TPACKTOPHUH U NMOCTPOoUTh ee. [lokazaTs HanmpaBieHUE IBHXKEHUS TOUKH.

3 cecmecTp
3amanue 7

1. B ckpeleHHbIE IO IPSMBIM YTJIOM OAHOpOAHBbIe MarHuTHOE (H = 1 MA/M u anektpuueckoe (E =
50 xB/m) mons Bneren woH. [Ipu kakoit ckopocT V MoHA (110 MOJYJIIO M HAMPABJICHUIO) OH OyIeT
JIBUTAThCS B CKPELICHHBIX MOJISIX TPSIMOJIMHEHHO?

2. OnpenenuTh MArHUTHBIA MOTOK @, MPOHU3BIBAIOIINN colieHOH I, eciiu JuyiHa £ = 50 cM u Mar-
HUTHBIA MOMEeHT pm= 0,4 BO.

3amanue 8

1. Konbuo u3 megHoro npooaa maccoit m = 10 r noMeIieHo B 0THOPOJHOE MArHUTHOE I10J1€

(B = 0,5 Tx) Tak, 4TO IMIOCKOCTH KOJIbIA COCTABIISACT yroi S = 60° ¢ TMHUAMH MArHUTHOW UHTYKIIUH.
Onpenenuts 3apsa Q, KOTOPBIN NPOWJET MO KOJbLLY, €CJIM CHATh MarHUTHOE I10JIE.

2. VlcTouHMK TOKa 3aMKHYJIM Ha KaTymky conporusieHneM R =20 Om. Yepes Bpems t = 0,1 ¢ Toka
| B karymke nocrurna 0,95 npenensHoro 3HaueHus. OnpenenuTb HHAYKTUBHOCTh L Karymiku.

3amanue 9

1. DnekTpoH ABMXKETCS BJIOJb CHJIOBOM JIMHUM OJHOPOJHOTO 3JIEKTPUUECKOTo mois. B HekoTopoii
TOYKE TIOJI C OTEHIMAIOM @1 = [0 B 31ekTpoH umeln ckopocth Vi = 6 Mwm/c. Onpenenuts moTeH-
MaJ @2 TOYKH OIS, OUISA 10 KOTOPOH 3JIEKTPOH MOTEPSET MOJOBUHY CBOCH CKOPOCTH.

2. TInockuii KOHAEHCATOP ¢ TWIOMAAbIo TiacTuH S = 200 cm? Kaxkaas 3apsKeHa 0 Pa3sHOCTH MOTEH-
muanoB U = 2 kB. Paccrosaue mexnay mnactuHamu d = 2 cm. Jludnektpuk — crekiio. OnpenenuTsb
srepruto W mosist KOHJeHCATOpa U TUNIOTHOCTh YHEPTUH @ TIOJISI.

3aganue 10

1.9/1C Garapeu ¢= 12 B. Ilpu cmire Toka | = 4 A KIIJ] 6arapen = 0,6. Onpenenuts BHyTpEeHHEE
conpotusieHue R; 6atapen.

2. Cuita TOKa B II€MHM U3MEHSETCS CO BpeMeHeM 110 3akoHy | = lpe™. OnpenenanTtsh KOIUUECTBO TEIIO-
ThI, KOTOPOE BBIJCIUTCS B IPOBOJHUKE conpoTuBieHueM R = 20 Owm 3a BpeMs, B TEUEHHUE KOTOPOTO
TOK yMEHBIINTCSA B € pa3. Kodpdunuent a npuasts papaeiv 2 - 1072c™.

Saganue 11

1. TTo 1BYM CKpEIIEHHBIM IOJI IPSMBIM YIJIOM O€CKOHEYHO JUTMHHBIM PoBOAOM TeKyT Toku | 1 21 (I
=100 A). Onpenenuth MarHUTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosuue d = 10 cm.

2. KBamparHas mpoBOJIOYHAS paMKa PacIoioKeHa B OJHOW IUIOCKOCTH C JUTHHHBIM TIPSIMBIM TTPOBO-
JIOM TakK, 4TO JIBE€ €€ CTOPOHBI MapajienbHbl IpoBoay. I1o pamke u IpoBoay TEKYT OAMHAKOBBIE TOKH
I = 200 A. Onpenenuth cwty F, neficTByromryo Ha pamKy, eciu Onmxkaiiias K MpOBOIY CTOPOHA
paMKU HaXOAMUTCA OT HETO HA PACCTOSIHUM, PABHOM €€ JUIMHE.

3amauue 12



1. Crepxxenp mmHoi € = 20 cM 3apspKEH paBHOMEPHO PACIIPENEICHHBIM 3apsAloM C JIMHEHHON
mioTHOCTHI0 T = 0,2 MKK1/M. CTepikeHb Bpamaercs ¢ gacTotoii N = 10 ¢ oTHOCHTENBHO OCH, TIEp-
NEHAUKYJISIPHON CTEP)KHIO M MPOXOJALIei yepe3 ero koHel. OnpenenuTb MarHUTHBI MOMEHT Pm,
00yCIIOBJICHHBIN BPALLIEHUEM CTEPXKHS.

2. MarauTHbIA MOMEHT Pm TOHKOTO IIPOBOJSIMIEr0 KOMBIA Pm = 5 A - M2, OnpesenuTh MarHUTHYIO
UHAYKIHIO B B Touke A, HaxopsIIencs Ha OCH KOJblla U YAAJICHHOM OT TOYEK KOJIblla Ha PaCCTOSIHUE
r=20 cm (puc. 7).

3amanue 13

1. ITo Tpem mapauIeibHBIM MPSMBIM [IPOBOAAM, HAXOIAIIUMCS Ha OMUHAKOBOM pacctosiHuu d = 20
CM JIpyT OT JApyTa, TeKyT oauHakoBbie TOku | =400 A. B 1Byx mpoBoiax HarpaBjeHUsI TOKOB COBIIa-
JMaloT. BblYMcnuTh Uisi KaXA0ro U3 MPOBOJOB OTHOIICHHE CUJIbI, JEHCTBYIOIIEH HAa HEro, K ero
JUIAHE.

2. Tuck paamycom R = 8 cM HeceT paBHOMEPHO pacipeecHHbIH Mo moBepxHocTH 3apsaa (o = 100
uKn/m?). OnpenennTh MarHUTHBIA MOMEHT Pm, OOYCIOBIEHHBIH BpalleHHEM IMCKA, OTHOCUTEIHHO
OCH, MPOXOASIIEH Yepe3 €ro LEHTP U MEePIEeHIUKYJISPHOM IUIOCKOCTH JUCKA. YTJIOBasg CKOPOCTb
BpaleHus aucka o = 60 pax/c. 5.

4 cemecTp
3amanue 14

1. Cpennsst sHepreTHdecKas CBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 JIx/(cm?* mun). Kakosa
JIOJDKHA ObITH TemnepaTypa 1 MOBEPXHOCTH 3eMJId, €CIIU YCIOBHO CUMTATh, YTO OHA M3JIyyaeT Kak
cepoe teno ¢ kKoddpunmeHToM 4epHoTh ar=0,257?

2. Ha nuHKOBYIO MJIAaCTUHY HalpaBlIeH MOHOXPOMAaTUYECKUH My4ok cBeTa. DOTOTOK mpekpalaeTcs
npu 3a/epkuBatomield paznoctu norennuanos U = 1,5 B. OnpenenuTs AMUHY BOJHBI A CBETa, Naja-
IOLIEr0 Ha MJIACTUHY.

3aganue 15

1. Onpenenuts UMIYIBC pe DIIEKTPOHA OTAAYH, eciH POTOH ¢ HHeprueit €1 = 1,53 MaB B pesynbra-
TE€ paccesiHus Ha CBOOOIHOM DJIEKTPOHE MOTEPST /3 CBOCH SHEPTHH.

2. ITpu kaxoii ckopocTH BB (B AOJISIX CKOPOCTH CBETA) PEMSATUBUCTCKAS Macca 000 YacTHIIbI Bellle-
cTBa B N = 3 pasa 00JbIlIe MacChl TOKOS?

3aganue 16

1. Temneparypa abcomtotHo uepHoro Tena T =2 kK. OnpenenuTs AIUHY BOJIHBI Am, HA KOTOPYIO
HNPUXOJUTCA MAKCUMYM SHEPTHH U3ITYUYEHHUS, U CHEKTPaIbHYIO INIOTHOCTh SHEPTeTHUECKOH CBETH-
MOCTH (M37Ty4aTeIbHOCTH)(I'A, T)max JUIS1 3TON JUTMHBI BOJTHBIL.

2. ®otoH c 3Heprueit € = 10 3B nanaetr Ha cepeOpsAHYIO MIIACTUHY U BbI3bIBaeT (poTtodddext. Omnpe-
JIeITUTh UMITYJIBC ), TOJTYYCHHBIH TIACTUHOW, €CJIN MPUHSTH, YTO HAPABJICHUS IBIKEHUS (POTOHA U
(OTO3IeKTPOHA JIeXkKAT Ha OJHOM MPSIMOH, MEePIEeHAUKYISIPHONU TOBEPXHOCTH IJIACTHH.

3amauue 17

1. Bo ckonbKko pa3 u3MeHUTCs nepuoa I’ BpallleHue 3JeKTPOHA B aTOME BOIOPO/Ia, €CIIU IPU Mepexo-

Jie B HeBO30YKJICHHOE COCTOSTHUE aTOM M3JIy4usI (POTOH C AITMHOM BOJHBI A = 97,5 HM?

2. Ilpu KaKuX 3HAYEHUSIX KHHETHYEeCKON sHepruu 7 3JeKTpoHa omMOKa B onpeieeHnH Ae0pOoiIeBCKO
JUIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON hopMyse He npesbimaet 10%?



3amaune 18

1. Ansda-yacTuia HaxoAuTCs BOECKOHEYHO TiyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM
NOTEHIMaIbHOM siiuke. Mcmonap3ys cooTHOLIEHWE HEONPEeAeIeHHOCTEH, OLUEHUTh MHUPUHY
{ simKKa, eciii U3BECTHO, YTO MUHUMAJIbHAS dHEPTUs a-4yacTullbl Emin = 8 M»aB.

2. CpenHee BpeMs H3HH At aTomMa B BO30YKICHHOM COCTOSHMH cocTaBiser okono 1078 c. Ilpu
nmepexoje aroMa B HOPMAJIBHOE  COCTOSHHE  HCITyckaercss  (OTOH, CpemHss  JUIMHA
BOJIHBI <\A> Koroporo paBHa 400 uM. OLEHUTh OTHOCHUTCILHYIO MHPUHY AMAM3Ty4aeMoOi CIICK-
TpaJbHOU JIMHUH, €CJIM HE TPOUCXOIUT YIIUPEHUS JIMHUU 32 CUET APYTUX MPOLIECCOB.

3amanue 19

1. DnexkTpoH HaxoauTCd B OECKOHEYHO INTyOOKOM, OJHOMEPHOM, NPSMOYI'OJbHOM MOTEHIUAb-
HOM siuKke mupuHoi €. B xakux Toukax B uHTepBajie 0<X<{ NJIOTHOCTHU BEPOSTHOCTU HAXOXKIE-
HUS 9JIEKTPOHA HA BTOPOM M TPEThEM SHEPreTUYECKUX YPOBHSIX OJUHAKOBBI? BBIUMCIANTH IUIOT-
HOCTb BEPOSITHOCTH JJIS 3TUX TOYEK. Perenne nosicHUTh rpagukom.

2. Onpeaenutph uuciao Nsgep, pacnagamiiuxcs B TeueHue BpeMenu: 1)t1 = 1 muH,

Kputepuu onenku:

—€CITU CTYJIEHT MPAaBWJIBFHO PELIMII OJHY 3334y, TO OH Moyry4JaeT 2,5 Oana.

Bonpocsl 1J151 py0eskHoii aTTecTanuu

Bropoii cemectp
Bomnpocs! k nepBoit pyOexHOi arTecTaruu

1. MarepuanbHas TOYKa, PaJAMyC-BEKTOpP, BEKTOPHI MEpEMEIEHUs,, CKOPOCTH, YCKOPEHHUs. 3aKOH
JBUKEHHUSI, TPAEKTOPUS U PONUJECHHBIN MyTh.
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11.
12.
13.
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16.
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18.
19.
20.
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22.
23.
24.

25.

CoNoOAEWNE

JIBuKEeHHE 10 OKpPY)XHOCTH. BEKTOpBHI yIJOBOW CKOPOCTM M YIVIOBOTO YCKOpeHus. CBs3b
JIMHENHBIX U YIJIOBBIX KHHEMAaTUYECKUX BEJIUYMH.

Ilepssiit 3akoH HproToHa. MHepunanbHble cucTeMbl oTcyeTa. Macca, UMITyJIbC, CUIIA.

Bropoii 3akon Hetotona. Tperuii 3akoH HeroToHa.

Bec Tena. HeBecomocTs. Cuiibl TpeHus.

Pabora cumbl, MomHoCcTh. Kunernueckas sneprus [lotenuuanbHas sHeprusi. CBsi3b MEXKIY CHIION
Y MOTECHLIMAIBbHON SHEPTUEN.

CoxpaHeHue NOJHON MEXAHUYECKOW SJHEPTMM MAaTepUaIbHON TOUYKHU B I10JI€ MOTEHIUAIBHBIX CHJL.
L{eHTp Macc ¥ 3aKOH €ro JIBHKECHHUS.

3aKOH N3MEHEHHUS U COXPAHEHUSI UMITYJIbCA CUCTEMbI MaTEPUAIIbHBIX TOYEK.

. MomeHT HHCPLUH. Kunernueckas OHEPIus BpallarolICrocsa TBEpAOIro TEa. MomeHT HUMITYyJIbCAa,

MOMEHT CHJIbl OTHOCUTEIILHO OCH.
JlaBneHue B KUAKOCTAX M razax. 3akoH llackans.
3akoH Apxumena.
VYpaBHeHNE HEPa3pBIBHOCTH
VYpasHenue bepHymuin.
Jlamunapnoe teuenue. TypOynenTHoe Teuenue. Yucio Pelinonbaca.
Bsskocts.
[TpeoOpazoBanus ["anunes. Mexanudeckuil MpUHIUI OTHOCUTENbHOCTHU. [locTynaTel crienuanib-
HO# Teopun oTHOcutenbHOCTH (CTO).
[IpeoOpazoBanus JlopeHna
PenaruBucTckuii 3aKkoH mpeoOpa3zoBaHus CKOPOCTEH.
PenstuBuctckuit ummynsc. PenstuBuctckas ¢dopma BToporo 3akoHa HproToHa.
3aK0H B3aMMOCBSI3H MAacChl U SHEPTUH.
lapmonnueckue konebaHUs H HMX XaPaKTEPUCTHUKHU. HuddepenunanbHoe ypaBHEHHE
rapMOHHMYECKHUX KOJIeOaHUH.
Mexannyeckue rapMoHUUYecKue Konebanusi. Kunernueckas M MOTEHIIMANbHAS SHEPTUU TAPMOHH-
YECKUX KOJICOaHUH.
IMapmonnueckuit ocummidatop. IlpyxuHHBIM MasTHUK. PuU3nuecKuil MasTHUK. MartemaTu4ecKkui
MasITHUK.
Mexanuueckue BoiHbIL. [Ipo1onbHbIE U TONEpeUHbIe BOJIHBI. J[JINHA BOJHBI.

Bomnpocsl ko BTOpoii pyOexHOi arTecTaiuu

Cratuctuyeckas (U3MKa M TEPMOJANHAMHUKA.

Macca u pazMepbl MOJIEKYIJI.

TepMoguHamuueckue napamerpsl. MaeansHbli ras.

VYpaBHEeHHE COCTOSHUS UAECATBHOrO raza. 3akoH JlanpToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTh MOJIEKYJISIPHOTO ABMKEeHUS. CpeiHssl CKOPOCTh MOJIEKYII.

ITonsatue aGconroTHOM TemnepaTypbl 1 OcCHOBHBIE nonoxeHust MKT.

3axoH MakcBesia 0 pacipeielIeHUH MOJIEKYJI MJI€aIbHOTO T'a3a 10 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.

10. CpenHee 4UCIIO CTOKHOBEHHUH W CPETHSS JUTMHA CBOOOHOTO TIpoOera MOJIEKY .
11. SIBnenus mepeHoca.

12 IIpeamet TepMoauHaMuku. OCHOBHBIE onpeneneHns. BHyTpeHHss sHeprus cuctemsl. Konnye-
CTBO TEIUJIOTHI.

13.I1epBoe Ha4aIO0 TEPMOJUHAMUKH.

14. TenmoemkocTh raza. @U3MUECKUl CMBICT YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.
15.IlpumeHenre nepBoOro Havyajia TEPMOJMHAMUKHN K H30ITPOIIECCaM.
16.AnuabaTHsiit porecc. [TonuTpomnHsIii mpoiecc.

17 .Kpyrosoii mporecc. O6patumMble U HeoOpaTUMbIE MPOIIECCHI.

18.2uTponusi.



19.Bropoe Hauano TepMOAUHAMUKH.

20.IHukn Kapno u ero KII/I mys maeansHOro rasa.
21.VYpaBuenue Ban-nep-Baanbca.

22.130tepmbl Ban-aep-Baanbca.

23.BHYTpEeHHss SHEPT S pealbHOIO Irasa.
24.9ddext Jxoyna-Tomcona.
25.IloBepxHocTHOE HaTsKEHUE. CMauynBaHUeE.
26.Vcnapenue u miaBJjeHUE.

Tpertuit cemectp
Bompoch! k mepBoii pyOexHO# aTTecTaun

1.2nekTpuzamus Tea. DIEKTPUYECKUM 3aps/l. 3aKOH COXpaHEHHUS 3apsa.

2. 3akon Kymnona.

3.DnekTpuueckoe noje. HampskeHHOCTh 3JIEKTPHUUECKOTo MOJIS.

CuiioBble JIMHUM MAarHUTHOTO TIOJIA.

4.PabGoTa moJyis mpU NEpEeMENICHUH 3apsja.

5. Ilorenuuman, pa3HOCTh MOTEHIMAJIOB.

6.HampspkeHHOCTh Kak TpaJiMeHT MOTeHIInaia. DKBUMOTEHIIMAIbHBIE TTOBEPXHOCTH.
7. Ilonspuzanus Iu3IeKTPUKOB. HarpsykeHHOCTh 10JI B TUAJIEKTPUKE.

8. DnexrpoemkocTs. Konnencaropsl. [IpumeneHne KoHIEHCATOPOB.

9. DHeprus 37IEKTPOCTATUUECKOTO MOJIS.

10.Onektpuueckuii Tok. Cuiia Toka. IlocTOsAHHBIA TOK.

11.3akon Oma mnsa ydactka menu. COnpoTUBIIEHHE MPOBOJIHUKA.

12.Tunbl coeUHEHUSI MPOBOIHUKOB.

13.Ctponnue cuibl. JIC. 3akon OmMa ayig MOJHOW IENHu.

14.3akon Jxoyns-Jlenma. Pabora Toka. MomHoOCTh TOKA.
15.9nexTponpoBogHOCTs TBepAbIX Tel. [Ipupona Toka B MeTasuiax.
16.MarnutHoe mojne. CHUIIOBbIE JIMHMM MAarHUTHOTO Mouist. HanpsikeHHOCTD.
17.3axon buo- Capapa-Jlamaca.

18.Cuna Amnepa. BzaumoeiicTeue napauienbHbIX TOKOB.

19.Cuna Jlopenia.

Bormpockl ko BTopoit pyOexHOH aTTecTanuu

1.BemiectBo B MarHUTHOM noiie. IlapamarseTwku, AuaMarHeTHKU.

2. D¢ ekt Xomna.

3.Hupkynsauus BekTopa B MarHuTHOrO 1oJisi B BaKyyMme.

4.Teopema I'aycca s moss Bekropa B.

5. Pabora no nepeMenieH1o NpoBOIHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

6. DneKTpoOMarHuTHas MHAYKLIWA. MarHUTHBIA TOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMHU U npaBuiio JlopeHua.

8. Camounnykuus. IC- caMOMHIAYKIIUH.

9. UHAYKTUBHOCTh NPOBOJHUKA M B3aUMHAasi MHIYKTHBHOCTb. DHEPIUs MAarHUTHOT'O MOJIS.
10. OnextpomaruutHoe noine. Tok cmemenus. Buxpesoe mnoue.

11. IlepemenHsbIil TOK. [[eficTBYyIOIIEE 3HAYEHUs HAIPSIKEHUS U CHIIBI TOKAa.

12. IHIyKTUBHOCTh M €MKOCTh B IIEMH IEPEMEHHOIO TOKA.

13.3akon Oma s 1enu MEepeMEHHOI0 TOKa.

14.KonebatenpHblii KOHTYp. @opmyna Tomcona. Co6cTBeHHBIE KOJIeOaHMS.

15. CBoOoaHbIE U BHIHYXKICHHbIE KOJIeOaHMs. DIEKTPUUYECKHE aBTOKOJIEOaHMUS.

16. Pe3oHaHC TOKOB M HAaNpsKEHWM.

17. XapakTepucTUKu KoJjiebaHUsl Tpollecca, epuoI, 4acToTa, aMIuIuTy1a, ¢aza KojeOaHuH.
18.OnexTpoMaruuTHbIE BOJIHBI .BOTHOBBIE ypaBHEHHE.



19. OHeprus sneKTpoMarHUTHHIX BoJIH. OnbIThI ['epra.
20.1Ikana >J€KTPOMArHUTHBIX BOJIH.
21. ®oromerpusi. OcHOBHBIE (POTOMETPUYECKIE BETUIHHBI i UX CIUHUIIBIL.

22. FeOMeTpI/ILIeCKaH ontuka. [lonsTre cBeTOBOrO JIy4da 3aKOHBbI OTPaXCHHUE U ITPECIIOMIICHHUEC CBETA.

23. [lonHoe oTpakeHue CBETA.

24 TlpenomMieHue U OTpa)k€HUE CBETa Ha C(HePUIECKON TPAHHUIIEC IBYX CPE/I.
25. 3epkana. Tonkue nuH3bl. opMyiia TMH3BI

26. [TocTpoeHne n300pakeHU B TOHKUX B JIMH3aX U CPepUUECKUX 3epKaax.

UeTBepThiii ceMecTp.
Bormpocs! k nepBoii pyOexHol aTTecTanuu

1. SIBnenue untepdepeHunn ceera. BpeMeHHas U IpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.
. UaTepdepeHIiyst B TOHKUX IJICHKAX.

. SIBnenue nqudpakuuu. [Tpunmun ['oiirenca dpenens

. Meron 30n @penens. Audpaxust Openens.

. Audpaxun Opaynrodepa Ha OAHOM 1IeTH U HA TU(PPAKIIMOHHON PELIETKH.
. AudpakionHas pemerka.

. Audpakumst peHTTeHOBCKUX JTyuell Ha KpUcTaiax.

. [lonsapuzanus cera. [lonspusaropsl U aHAIU3aTOPHI.

. AHanu3 NoJISPU30BAHHOTO CBETA. BpaleHue miockoCT! MONSIpU3altu.

10. SIBnenue nucriepcuu CBeTa.

11.ITormomenue cBera.

13. Dddext Homnepa.

14.93¢ddext BaBunosa - Uepenkosa.

15. TennoBoe uznyueHue

16.3aK0HBI pABHOBECHOI'O TEIIJIOBOTO U3JyYEHHUS.

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

18. KBaHT M3nydeHHs. DHEPIUs KBaHTA U3JIy4YEHUSI.

19. ®orosnexrpuueckuit a¢dext. 3akonsl CToneToBA.

20. YpaBHeHue DiHIITelHA A1 BHEHTHEero Gporodddexra.

O 00 NN N B W

Bomnpocs! ko 2 pyOexHOl aTTecTanun

. Macca u umnyisc otoHa. /laBnenue cBeta.

. O¢@dext KomnroHa.

. BonnoBast pyHkIus.

. Bonna ne- bpoitna. CooTHomIEHNS HEONpeAeTeHHOCTEN.

. YpasHenue lllpenunrepa.

. YpaBHenue llIpennHrepa s cTaimOHapHBIX COCTOSTHUAM.

. TyHHenbHbIN 3P PeKT.

. IToTeHIMaIbHLINA ANIHK.

. JInHEeNHbI TapMOHUYECKUN OCLUILIATOP.

10. /IBOMCTBEHHOCTh MPEACTABIECHUM O BemecTBe. KopmyCKyasipHO- BOJTHOBOM AyalU3M.
11. Onbitel Pezepdopna. JIuneituarsie CrieKTpbl aTOMOB.

12. Onerter @panka u ['epia. Moaens aroma Bogopona bopa- Pezepdopna.
13. MarauTHbI MOMEHT 3J1eKTpoHa. CIEKTp aToMa BOJOpOa.

O 001N DN B~ W~

14. Tlpunnun Iaynu. Dnekrponnsie o0onouku. Ilepuoanyeckas cucrema sneMeHToBMeHieneeBa.

15. CrekTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTEPUCTUIECKUE PEHTT€HOBCKUE, CIIEKTPHI.
16. 3akon Mo3znu. Bogopogonono0HbIe CIIEKTPHI.
17. Ilpupona XUMHYECKOM CBSI3U. MoOJIeKyIapHbIe ClieKTpbl. KoMOMHAIIMOHHOE paccesiHhe CBETA.
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JIroMuHEeCcueHIHUS.

18. CnoHTaHHOE W BBIHYXIECHHOE H3Ty4YeHus. JIazepsl.

19. EcrecTBeHHast paluOAKTUBHOCTh. 3aKOH PAaIMOAKTUBHOTO pacmaja.

20. Cocras sapa. HykioHsl. 3apsig 1 MacCOBOE YUCIIO sijpa. DHEPTUU U CBA3M spa.

21. U3otomnsl, MickyccTBeHHBIE MpeBpallieHus saep. a- u B-pacnana, y-uznyueuune. Snepuoie
peaxKuuu.

22. O0osioueyUHas U KareJlbHas MOJICIH SApa.

23. [lenenue saep. Llennas peakuus. SnepHble peakiiny Ha TEIUVIOBBIX U OBICTPHIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBiseMOro TepMOSIEPHOTO CUHTE3A.

24. ®ynnameHTanbHbIe B3anMoeicTBrs. Kimaccugukanus sneMeHTapHbIX YacTHUI.

25. BzauMopeicTBre 3IeMEHTapHbBIX YaCTULL U 3aKOHBI COXpaHEeHUs. YacTHUIbl U aHTUYACTULBI.
26. bapuonsl u Me30HbI. Pe3onancsl Kocmuueckue yqu.

27. ®ynnameHTaJIbHbIE YaCTUIbl. YacTUIIBI-YYACTHUKHU U YACTULIBI-[IEPEHOCYMKHU B3aMO/IeH-
CTBUH.

Kpurepun orenku:
- ecm .BbImosHeHO 100% 3amanus, To cTyAeHT noiydaeT 20 6ayios;
- €CIIK .BBITIONTHEHO 75% 3a/lanus, TO CTYACHT moiay4aeT 15 6anmos;
- ecsu .BbIOJIHEHO 50% 3aianust, TO CTYAEHT nosyyaet 10 6anos;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTYACHT MoJIy4yaeT 5 6auioB;

- €CJIM .BBIIIOJJHCHO MCHCC 25%3aHaHI/IH, TO CTYACHT IIOJIY4acT 0 6anoB.

KommuekT 3aganuii 1Isi KOHTPOJIbHON PadoThI

2 ceMecTp
KonTponbnas padora Nel.
Bapwuanr 0.

110. Touka IBUMKETCS IO OKPYKHOCTH pagrycoM R = 30 ¢cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
Ornpenenutb TaHT€HIMAIBHOE YCKOPEHUE (TOUKH, €CJIM U3BECTHO, YTO 3a BpeMst = 4 ¢ oHa coBep-
IIHIa TP 000pOTa U B KOHIIE TPETHETo 000pOTa ee HopMalbHOe yCKOpeHne  an= 2,7 M/c?.

120. Jlogka nuHOM {= 3 M 1 Maccoit M= 120 Kr cTOUT Ha cOKOWHOM Bone. Ha Hocy u kopme Haxo-
JATCs 1Ba peibaka MaccamMu M1= 60 kr 1 M= 90 xr. Ha CKOIbKO CABMHETCS JI0JIKA OTHOCUTEIHEHO BO-
IIbI, €CIIA PHIOAKU TIOMEHSIOTCS MeCTaMu?

130. [Iap maccoi M= 2 KT CTaJKHUBAETCS C MOKOSIIMMCS IIapOM OOJBIIEH MacChl U TIPH 3TOM Tepsi-
et 40% xuHeTnueckou >Hepruu. OnpenenuTs Maccy My OObIIETo mapa. ¥Yaap CYuTaTh aOCOIIOTHO
YOPYTUM, TIPSIMBIM, [IEHTPAIbHBIM.

11



140. Kaxkas pabota A 1o/kHa OBITH COBEPIICHA MPH MOAHATUH C 3€MJIM MaTEPHAJIOB JUIsl IIOCTPOUKH
WTHHAPHYECKOM TpyObl BeIcoTO# h= 40 M, HapyxHBbIM guamerpoM D = 3,0 M u BHYTpEHHHUM JHa-
merpom d= 2,0 M? [InoTHOCTH MaTepuania p IpUHATH paBHoii 2,8 - 103 kr/m3,

150. K koHIaMm JIeTKOI U HepacTsHKUMOM HUTH, IEPEKHMHYTON 4yepe3 OJIOK, MOJABELIEHBI IPy3bl Mac-
camu M= 0,2 kr u M2 = 0,3 kr. Bo CKOJNBKO pa3 OTIMYAIOTCS CHIIBI, ACHCTBYIONIME HA HUTH 1O 00€
CTOpOHBI OT OJ10Ka, eciiu Macca 6iokam = 0,4 Kr, a ero och JABHIKETCS BEPTUKAJIBHO BBEPX C yCKOpe-
HueM o= 2 M/c? ? Cunamu TpeHus U IPOCKaIb3bIBAHKSA HUTH 1O OJI0KY MpeHeOpeyb.

160. Oxroponnbiii crepkeHs JuymHOU € = 1,0 M 1 Maccoit M = 0,7 KT oABEIICH HAa TOPU30HTAIILHOMN
ocH, MPOXO/SIIIEH Yyepe3 BEpXHUN KOHEll CTepkHA. B Touky, OTCTOSAIIYIO0 OT OCH Ha % {, aOCONIOTHO
YIPYro yJaapsieT IIyJs Maccol M = 5 Kr, JIeTsIas NEePIeHANKYIJISIPHO CTEPKHIO U ero ocu. Ilocne
yJapa cTep:KeHb OTKIOHMIICS Ha yroi o = 60°". OnpeaenuTs CKOpOCTh IyJIH.

170. Bo ckoibKO pa3 CpeAHsisi IUIOTHOCTh 3€MHOTO BEIECTBA OTIMYACTCS OT CPeAHEH IIOTHOCTH
ayaHoro? [Ipunstse, uro paguyc Rs 3emmnu B 6 pa3 MeHbIIIe Beca Tejla Ha 3eMIle.

Kontponbnas padota No2.
Bapuanr 0.

210. Onpenenuth KOIMYECTBO BemecTBa v 1 uncino N Monekyn azota Mmaccoit m= 0,2 kr.

220. OmnpenenuTh IIOTHOCTh p BOJSHOIO Mapa, HaxoJslerocs mnoj aasiaeHueMp =2,5 klla u umero-
miero Temneparypy 7 =250 K.

230. OmpenenuTh CPeHION KMHETHYECKYI0 SHepruo <En moctynarenbHoro ApvkeHus U <Eqp» Bpa-
IATEIIBHOTO JIBUKEHUSI MOJIEKYJIbl a30Ta npu temmeparype 7' = 1 kB. Onpeaenuts Takxke MONHYIO
KHHETHUYECKYIO SHEPIruio E, MOJIEKyJIbl IPU TEX K€ YCIOBUSX.

240. OTHOATOMHBII Ta3 MPU HOPMAIBHBIX YCIOBUAX 3aHUMaeT 00beM V = S511. BEIYuCcIuTh Teroem-
kocTh Cy 3TOro ras3a npu NOCTOSHHOM 00OBEME.

250. B cihepuueckoii konbe BMecTUMOCThIO V = 311, cofieprKanieii a30T, Co3/1aH BaKyyM C JaBlICHHEM
p= 80 mklIIa. Temnepatypa raza 7'= 250 K. Mo»xHO 711 cuuTaTh BaKyyM B KOJIO€ BRICOKUM?

260. Ompenenuts paboty A, KOTOPYIO COBEPIIUT a30T, €CIM €My IPHU IMOCTOSSHHOM JaBJICHUHU CO00-
mUTh KonmaecTBo Temotel Q = 21 k/[x. Haiitu Taxoke uamenenne AU BHyTpeHHEN SHEpruu rasa.
270. B ke Kapro ras nomyumi ot TertootnaTauka temtory Q = 500 [k u coBepmmn padoty A =
100 Ix. Temneparypa Temnootnatunka 11 =400 K. Onpenenuts Temnepatypy T2 TEIUIONpUEMHHUKA.
280. IBe xaru pTyTH pagnycoM I = 1,2 MM KaKaasi CIIWIACH B OJHY OOJBIIyI0 Karuto. OnpenennTh
sHepruto E, KoTopas BbIIENIUTCS NP 3TOM CIUAHUU. CUUTATh IPOLECC H30TEPMUUYECKHUM.
KonTponbhas padota Nel.

Bapmuanr 1.

101. Teno GpolieHO BEPTUKAIBHO BBEPX C HayaJIbHOM CKOpPOCThIO Vo = 4 M/c. Koraa oHo nocturio
BEPXHEN TOYKHM ITOJIETA U3 TOTO K€ HAYAJIBHOTO IYHKTA, C TOM K€ Ha4aJIbHOW CKOPOCTBIO 0o BEPTH-
KaJIbHO BBEpX OpomieHo BTopoe Teno. Ha kakoM paccTossHMM h OT HavanbHOrO MyHKTa BCTPETSTCS
tena? ConpoTUBIEHUE BO3/lyXa HE YUUTHIBATh.

111. ITpu ropu3oHTaIBHOM MOJETE CO CKOPOCThIO v = 250 M/c cHapsit Maccoit M = § Kr pa3opBajcs
Ha /1Be yacTu. bonbas yacte Maccoid My = 6 Kr noiyuyuia ckopocTs Ur = 400 M/c B HampaBieHUU
noJsieta cHapsaa. OnpenenanuTb MOAYJIb M HallpaBJIEHUE CKOPOCTH Uz MEHBILIEH YacTH CHaps/a.

121. B nepeBsiHHBIN map Maccoil M1 = § KT, MOBEIICHHBIN Ha HUTH JUTHHOH £ = 1.8 M, momaiaeT ro-
PHU30HTAIIBHO JIeTAIast Myt Mmaccolt Mz =4 r. C Kakoil CKOPOCTHIO JIETENA IyJIsl, €CJIM HUTh C IIapOM
¥ 3acTpsABIIEil B HEM ITyNeil OTKIOHMIACh OT BEPTHKAIM Ha yroi « = 3 ? PasmepoM mapa mpeme-
Opeub. Y 1ap MyJjiM CYUTATh MPSAMBIM, LIEHTPATIbHBIM.

131. Onpenenuth pabOTy pacTsHKEHHS IBYX COSAMHEHHBIX TTOCIIEI0BATEILHO MPYKUH KECTKOCTSIMHU
k=400 H/m u k = 250 H/m, ecniit iepBasi mpy»kKuHa IpH 3TOM pacTsHylach Ha AL =2 cM.
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141. [Tapuk maccoit M = 60 r, NpUBsA3aHHBIM K KOHIYy HUTH JUIMHOH {1 = 1,2 M, Bpamiaercs ¢ 4acro-
Toit M= 2 ¢}, onmpasch Ha FOPU30HTANBHYIO TLIOCKOCTh. HUTH yKOpaunBaeTcs, NpubausKas Mapuk K
ocu 10 paccrostHus £2 = 0,6 M. C kakoi 4acToTo# Nz OyaeT mpu AToM Bpammartbes mapuk? Kakyro pa-
60Ty A coBepliaeT BHEUIHSS CHIIa, YKOpaurBas HUTh? TpeHueM 1mapuka o mioCcKOCTh MpeHedpeyb.
151. Ha ckambe JKyKOBCKOTO CUAMT YEJIOBEK U JIEPKUT Ha BBITSHYTBHIX PyKax T'MpU Maccol M =15
Kr Kaxjas. Paccrosinue ot kaxaoii rupu 10 ocu ckambu £ = 70 cM. CkaMbsi BpaliaeTcs ¢ 4acTOTOM N1
=1 ¢l Kak u3sMeHHTCS YacTOTa BpallleHHs CKAMbH M KaKylo paboTy A Hpou3BesieT YeloBeK, €CIIU OH
COKMET PYKH TaK, YTO PACCTOSHUE OT KaXKJIOW TMpHU JO0 OCHU yMeHbIuTca A0 €2 =20 cmM? MomeHT
MHEPIMH YeI0BEKa U CKAMbH (BMECTe) OTHOCUTENBHO OCH J= 2,5 KT - M2,

161. Onpexnenuts HanpspkeHHOCTh G rpaBUTAIMOHHOTO 1O Ha BeicoTe h= 1000 kM HaJ TOBEPXHO-
cTbio 3emin. CunuTaTh U3BECTHBIMH YCKOpPEHHE J CBOOOIHOTO MaJeHUsS y MOBEPXHOCTH 3eMJIH U €e
panuyc R.

171. Ha crepxue pmuHoit £ = 30 cM yKperieHbl Ba OJMHAKOBBIX I'Py3UKa: OJUH — B CEpeAHHE
CTEpIKHS, IPYroil — Ha OIHOM U3 ero KOHLOB. CTepKeHb ¢ ITpy3aMu KoJIe0IeTcs OKOJIO TOPU30HTaIIb-
HOM ocu. [Ipoxonsieii yepe3 cBoOOAHBIN KOHel cTepkHsA. OnpenenuTs NPUBEACHHYIO JUIMHY L u

nepuon T IMPOCTBIX T'APMOHHUYCCKUX KoJe0aHui JaHHOI'O (I)I/ISI/I‘IGCKOI"O MasTHHKa. Maccoi CTCPIKHA

peHeOpeyb.

KonTponbnas padora Ne2.

Bapwuanr 1.

201. OnpenenuTh KOJMYECTBO BemlecTBa Vi unciao N Moiekys kuciopoaa maccoi m= 0,5 Kr.

211. B mwmHap powHON £ = 1,6 M, 3aII0THEHHBIN BO3AyXOM IPH HOPMAIBHOM aTMoc(epHOM J1aBiie-
HUH Po, HAYaIN MEJIEHHO BJBUTaTh TIOPIIEHb MIOMAAbI0 0cHOBaHUA S = 200 cM2. OnpeenuTh CHiIy
F, nelicTBy10I1yI0 Ha IOPIIIEHb, €CJIU €0 OCTAHOBUTH Ha paccTossHUU {1 = 10 cM OT JHA UIHHIpA.
221. Onpenenuts BHYTpEHHIOK 3Hepruto U Bomoposa, a TakKe CpelHIO KHHETHUECKYI0 YHEPTHIO
(&) MOJIEKYJIBI 3TOTO ra3a npu temrepatype T = 300 K, ecnu komudecTBO BEIIECTBA v 3TOTO Ta3a paB-
HO 0,5 MOJTIb.

231. OnpenenuTs MOJIAPHYIO Maccy M NBYXaTOMHOIO ra3a M €ro y/AeiIbHbIe TEIIOEMKOCTH, €CIIH 13-
BECTHO, YTO Pa3HOCTh Cp - Cy YJENbHBIX TEIUIOEMKOCTEH 3T0ro raza pasHa 260 J[x/ (xr - K).

241. HaiiTu cpemHee 9ncio (Z) CTOTKHOBEHUH 3a Bpemsi t = 1 ¢ 1 JuTHY cBOOOHOTO TIpodera «£» Mo-
JIEKYJIbI TeNHSI, €CJIH Ta3 HaxoAuTces noa nasinenueM pP= 2 klla mpu remmneparype T = 200 K.

251. OmpenenuTh KOJIMYECTBO TEIUIOTH Q, KOTOpOE Ha/lo COOOUUTh Kuciopoay oosemom V = 50 n

IIPU €r0 N30XOPHOM HarpeBaHUH, YTOOBI JaBJIeHHE ra3a noBbicuiIock Ha Ap = 0,5 Mna.
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261.MneanbHblii ra3 coBepiaet 1uki KapHo npu temneparypax temionpuemauka 72 = 290 K u ten-
nootaatuuka 71 = 400 K. Bo ckoibpKko pa3 yBenuuuTcss KO3QQPHUIHUEHT MOIE3HOTO ASUCTBHS 1) LIUKIIA,
€CJIM TeMIIepaTypa TeIiooTaaTyuka po3pacrer 10 71 = 600 K?

271. Haiitn mMaccy MBOJBI, BOLICAIIEH B CTEKISAHHYIO TPYOKy ¢ auamerpoMm kKanaiga d = 0,8 mwm,

OMYIICHHYIO B BOAY Ha Malyto riyOuHy. CuuTaTh CMa4yMBaHUE ITOTHBIM

KonTponbnas padora Nel.

Bapuanr 2.

102. MaTepuanbHas TOYKA JBIIKETCS NPSMOIMHEHHO C yCKOpPeHHeM a = 5 m/c?. Ompenenuth, Ha
CKOJIBKO MyTb, MIPOHIEHHBIA TOUKOH B N — 70 CeKyHIy, OyaeT OoJbIle MyTH, MPOHAEHHOTO B MIPE/Ibl-
nyuryto cekyHay. [punsats vo = 0.

112. C tenexku, CBOOOJHO ABMXKYIIMICS MO TOPU3OHTAIBHOMY IIYTH CO CKOpPOCTBIO 01= 3 M/C, B
CTOPOHY, IIPOTHUBOIOJIOKHYIO JBH)KEHUIO TEJIEKKHU, MPHITaeT YEJIOBEK, II0CIIE YEro CKOPOCTh TEJIEK-
KM U3MEHWJIACh U cTajla paBHOU U1 = 4 M/c. OnpeenuTh TOPU30HTAIBHYIO COCTABISIONIYIO CKOPOCTH
U2x YeJIOBeKa MpHU MPbDKKE OTHOCUTENBHO TeNeXKu. Macca Tenexkku M1 = 210 kr, Macca dejoBeka
mz= 70 xr.

122. Tlo HeOOIBIIOMY KYCKY MSTKOTO JKeJie3a, Jie)KalleMy Ha HakoBajibHe Maccoir My = 300 kr, yna-
psiet Mmosot maccoi Mz = 8 kr. Onpenenuts KI1/I # ynapa, ecnu yaap neynpyruii. [lonesHoii cuurarb
SHEPTUI0, 3aTPaueHHYI0 Ha JedOopMaIUIO KyCKa xKele3a.

132. U3 mraxtel riryounoi h = 600 M moAHUMAIOT KJIeTh Maccoit My = 3,0 T Ha KaHaTe, KaXKIbIH METp
KoToporo nuMmeer maccy m= 1,5 kr. Kakas pabora 4 coBepiaeTcsi npu NOJHATHH KJIETU Ha MOBEPX-
HoCcTh 3emiin? KakoB ko3 puIeHT nose3Horo 1eUCTBU # MOABEMHOTO YCTPOMCTBA?

142. Tlo xacaTenbHOH K IIKMBY MaxOBHKa B BHJE AucKa AuamerpoMm D = 75 cM u maccoit m= 40 kr
npuwioxeHna cuna F = 1 kH. OnpenenuTs yriioBoe yCKOPEHHE & M YaCTOTY BpallleHHs] N MaXOBHUKa Ye-
pe3 BpeMs t= 10 ¢ nocne Havyana JEHCTBUS CUJIBI, €CIIM PaauycC IukKuBa paseH 12 cm. Cuitoil TpeHus
npeHeOpeyb.

152. Ha ckambe JKyKOBCKOTO CTOUT YENIOBEK U JIEPKUT B PyKaX CTEPKEHb BEPTUKAIBLHO IO OCH CKa-
MbU. CKaMbsl C YETTOBEKOM BPAIAETCs C YIIIOBOM CKOPOCThIO w1 = 4 paja/c. C Kakou yrioBoi CKOpo-
CTBIO w2 OYyJET BpallaThCs CKaMbs C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSI
rOpU30HTaNIbHOE NoJI0keHue? CyMMapHbIi MOMEHT MHEPLIUHU YeJIOBEKa U CKaMbH J=5kr-
M2 . JlnunHa crepxkns £ = 1,8 M, macca m = 6 kr. CuuTaTh, 4YTO LEHTP MACC CTEPKHS C YEIOBEKOM
HaxXOJIUTCS HA OCH TIAT(OPMEI.

162. Kakas pabota 4 OyaeT coBepllieHa CHJIaMU TPABUTALIMOHHOTO TOJISI PU MAJACHUH Ha 3EMITIO Te-
aa maccoit m= 2 kr: 1) ¢ BeicoThl h = 1000 kM; 2) U3 6€CKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIBYX B3aUMHO MEPIECHIUKYISIPHBIX KOJIEOAHUSX, YPABHCHHUS
KOTOPBIX X = A1sinwit u Y = Axcoswat, tne A1 =8 ecm, A2 = 4 cm, 1= w2 = 2¢. Hammcars ypaB-
HEHUE TPACKTOPHUH U NMOCTPOUTH ee€. [lokazaTe HanpaBieHHE IBHKEHUS TOUKH.

KonrtponbHas pabora Ne2.
Bapwanr 2.
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202. CKOJIBKO aTOMOB COJICPKHUTCS B PTYTH: 1) KommuecTBOM BemiecTtBa v= 0,2 MOJb; 2) Maccoit m =
1 r?

212. B Gamnmone Haxomutcs ra3 mpu temneparype 71 = 400 K. Jlo xakoi TemrepaTypbl 72 Hajo
HarpeTh ras, YTo0bI €ro JaBlIeHUE YBETUIHUIOCh B 1,5 paza?

222. Onpenenuts CyMMapHYI0 KHHETHYECKYIO SJHEPTUI0 Ex MOCTYyNaTeNbHOrO ABUKEHUS BCEX MOJie-
KyJI Ta3a, HaXOsIIerocst B cocyie BMecTuMocThio V = 3 11 nox nasienueM p = 540 klla.

232. HaiiTu ynenbHbIe CpH ¢y, a Takke MoJisipHble Cp 1 CyTEINIOEMKOCTH YITIEKHUCIIOTO rasa.

242. OnpeaenuTh CPEIHIOW JIMHY CBOOOIHOIO mpobera (£» MOJNEKYJbl a30Ta B COCYJ€ BMECTHUMO-
cterio V=51 Maccarazam=0,5T.

252. Tlpu n30TepMUYECKOM pacIIMpeHrH azoTta rnpu temmneparype 7' = 280 K o0bem ero yBenuuuics
B JiBa paza. OnpenenuTh: 1) COBEpILIEHHYIO MpU pacUIUpeHUH Taza padboty A; 2) uzmenenune AU
BHYTpEHHEH dHEPruu; 3) KOJIUYECTBO TEIUIOTH Q, moydeHHoe razom. Macca azora m = 0,2 Kr.

262. UneanbHblit ra3 coBepiraeT uuki Kapuo. Temmneparypa 7iTeruiootaaTyrka B 4eThipe pasza (N =
4) 6omblIe TemMrepaTypsl TeIUIonprueMHuKa. Kakyto 100 @ KoludecTBa TEIIOTh, MOTYyYeHHOTO 3a
OJIMH LIUKJI OT TEIUIOOTAATYHKA, I'a3 OTAACT TEIUIONPUEMHHKY ?

272. Kakyto paboTy A Hago COBEPIIUTH MPU BBIIYBAaHHUH MBUIBHOTO MY3bIPsl, YTOOBI YBEITUYUTH €TO
o6weM ot V1 =8 cM® 110 Vo= 16 cm>? CumTath mpolecc H30TepMUIECKHM.

KonTponbnas padora Ne 1.
Bapwuant 3.

103. JIBe aBTOMAIIMHBI JBUXKYTCS MO JA0pOraM, yroia Mex1ay KoTopbiMu, a = 60°. CkopocTh aBTOMa-
mIvH 01= 54 KM/49 U v2= 72kM/4. C KaKOH CKOPOCTHIOV yAAISIOTCAMAIINHBI OJHA OT APYyToii?

113. Opyaue, *KeCTKO 3aKpEIUIEHHOE Ha KEIEe3HOAO0POXKHOM miaatdopmMe, NPOU3BOIAUT BBHICTPEI
B/10JIb MOJIOTHA JKEJEe3HOW Aoporu moxa yrioM o = 30° k guHuM ropusoHTa. OnpeaenuTrs CKo-
pocTh Uz0TKaTa NiaaT@opMbl, €CIU CHapsJ BbUIETAET CO CKOPOCTBIO ur = 480 m/c. Macca
1aTopMBbI C OpyAEM U cHapsaamu My = 18T, macca cHapsga My = 60 kr.

123. Ilap maccoit mi= 1 Kr IBUXKETCS CO CKOPOCTBbIO V1= 4 M/C M CTAJKHUBAETCS C IIAPOM MacCOi
M2=2KT, IBMKYIIAMCS] HABCTPEUY €My CO CKOPOCTBIO v2 = 3 M/c. KakoBbl ckopocTrU: 1 U211apoB I1o-
crne ynapa? Y iap cauTaTh abCOIOTHO YIIPYTUM, MPSAMBIM, LIEHTPAIbHBIM.

133. Ipysxuna xectkocThio k= 500 H/m cxkxata cunori F = 100 H. Onpenenuts paboTy ABHEIIHEH
CHJIBI, JONIOJTHUTENIBHO CKUMAIOLIEH MpyXKHHY emle Ha Al = 2 cM.

143. Ha o6ox maxoBuka guamerpoM D= 60cM HamoTaH mHYp, K KOHI[y KOTOPOTO TPUBSI3aH I'Py3
maccoil m= 2kr. OnpenenuTe MOMEHT MHEpLUUU JMaxoBHKa, OH, Bpalllasich PaBHOYCKOPEHHO IOJ
e CTBUEM CHJIBI TSKECTH Tpy3a, 3a Bpemsi t = 3¢ mproOpen yriioByo CKopocTh @ = 9 paz/c.

153. Ilnatdopma B Bue Aucka quamerpomMD= 3 M u Maccoif m1= 180 kr MokeT Bpamarbcs BOKPYT
BepTUKaNbHOU ocH. C Kako# YIJIOBOW CKOPOCThbIO @1 OyJAeT BpauaTrhes 3Ta miaaTdopma, eciu 1o
ee Kparo MoiaeT yesnoBek MaccoiMz= 70 Kr co CKOpocTbiov= 1,8 M/C OTHOCUTEIBHO MIATHOPMBI?
163. M3 6eCKOHEYHOCTH Ha MOBEPXHOCTh 3eMJIM TIajaeT MeTeopuT Maccoir m = 30 kr. Onpene-
JUTH paboTy A, KOTOpas Mpu 3TOM OyAeT CoBeplIeHa CUIaMH IPaBUTALMOHHOIO MOJS 3eMIIH.
YckopeHnue cBOOOTHOTO MajieHus ( y MOBEPXHOCTU 3eMIIH U €€ paanyc RcunuTaTh W3BECTHBIMH.

KonTponbnas padora Ne 2.
Bapwuanr 3.

203. Bona npu Temmnepatype t = 4° C 3anumaer o6beM V = 1 cm®. OnpeienuTh KOIUYECTBO BENIECTBA
v 1 9rcio N MoJeKyIt BOJbI.

213. bamion BmectumocThio V = 20 11 3amonHeH azotoMm npu Temnepatypel = 400 K. Korga yacts
raza M3pacxojJ0Balid, AaBieHUE B OaytoHe moHm3mioch Ha Ap = 200 xlla. Ompenenuts maccy
Mu3pacxo0BaHHOro rasa. [Iporecc cuuTaTe H30TEPMUUYECKHUM.

223. KomndecTBo BemecTBa reymms v = 1,5 Mounb, Temneparypa 7 = 120 K. Onpenenuts CyMMapHYyIO
KUHETHYECKYIO SHEPIHI0 Fy MOCTYNAaTENbHOTO JIBMKEHHS BCEX MOJIEKYJI 3TOTO rasa.
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233. Onpenenuth mokaszateib agquadaTsl y UACATBHOTO ra3a, KOTopblil ipu Temmeparype 7 =350 K u
nasnenuu p = 0,4 MlIla 3aaumaer o6bpem V = 300 1 1 umeet Teroemkocth C,= 857 JIx/K.

243. Bomopona Haxogutcs noxa AaBienueM p = 20 mklla u umeer temneparypy 7 = 300 K. Onpene-
JIMTh CPEHIOK UTMHY CBOOOIHOTO mpobera (|) Mosekyibl TaKoro rasa.

253. Ilpu anmmabaTHOM CXKaTHH JaBJICHHE BO3ayXa Obuto yBenmueHo ot p1 = 50 xlla mo p2 = 0,5
MlIla. 3ateM npu HeU3MEHHOM 0ObEeMe TeMIlepaTypa Bo3[ayxa Oblja MOHMKEHA 10 ePBOHAYAIBHOM.
Onpenenuts JaBiI€HKUE p3 ra3a B KOHIIE IIpoLiecca.

263. Onpenenuth paboTy A2 U30TEPMHUUECKOTO CKATHs rasza, copepmatomero ki Kapuo KITJ ko-
toporo 7= 0,4, ecnu paboTa U30TEPMHUUECKOTO paciIupeHus paBHa A1 = 8 JIk.

273. Kakast sHeprusi £ BBIICIUTCS TPU CIIMSHUY JBYX Kareiab pryTa auamerpom 01 = 0,8 mmu do =
1,2 MM B 0iHY Karuito?

Kontposnbnas padora Nel.
Bapuant 2

104. MarepuanbHas TOUKa ABHKETCS MPSAMOIMHEHHO C HAYaJIbHOW CKOPOCTHIO 0o = 10 M/c u mocTo-
SHHBIM YCKOPEHHEM a = -5 M/c?. OIpenennTh, BO CKOIBKO Pa3 IMyTh As, MPOHICHHBINH MaTepHUaIbHON
TOUYKOH, Oy/IeT IPEeBbIIAaTh MOJYJIb €€ nepemelieHus Ar ciuycts t = 4 ¢ mocie Havanga oTcuera Bpe-
MEHHU.

114. Yenosek Maccoit My = 70 kr, OErymiuii co CKOPOCThIO 01 = 9 KM/4, TOTOHSIET TEJICKKY MAcCOM
M2 = 190 kr, IBIXKYIIYIOCA CO CKOPOCThIOV2 =3,6 KM/4, U BckakuBaeT Ha Hee. C Kakoif cKopo-
CTBIO CTaHET JBUTATHCS TEJIEXKKA ¢ 4esoBeKoM? C KaKoil CKOPOCThIO OYJIET ABUTAThCS TEIEXKKA C ue-
JIOBEKOM, €CJIM YeJIOBEK J0 MPbIKKa OeKal HaBCTpeuy TeIexKKe?

124. 1lap maccoif M= 3 Kr ABMKETCSI CO CKOPOCTHIOD1= 2 M/C M CTAJIKUBACTCS C TIOKOSIIIUMCS [IIapOM
maccoii m2 = 5 kr. Kakas pabora Oynet coepiieHa npu aedopmanuu mapos? Yaap cautath abco-
JIOTHO HEYNPYTHM, MPSMBIM, [IEHTPATbHBIM.
134. JIse npyxwunsl xectkocThioks = 0,5 kH/M u ko=l kH/m ckperutens! mapasmiensHo. OnpeaeanThb
NOTEHLUAIBHYIO 3HEPruto /] JaHHOM CUCTEMBI ITPH a0COMOTHOM nedopmanun AL =4 cm.
144. Huth c npuBsizaHHBIMM K €€ KOHIAM I'py3amMu mMaccaMu M1 = 50 r u Mz = 60 r nepekuHyTa
yepes 0ok auamerpoM D= 4 cMm. Onpenenuts MOMEHT HHEPIIMU] OJIOKA, €CIIH MO ICUCTBHEM CHUIBI
TSKECTH TPY30B OH MOMYUHJI YIJI0BOE ycKopenue e= 1,5 pan/c®. TpeHHeM U MpocKalb3bIBAHMEM HHU-
TH 10 0JIOKY TTpeHeOpeYb.
154. TInardopma, umeromas GopMy AMCKA, MOXKET BpalllaThCsl OKOJIO BepTHKaNbHOM ocu. Ha kpato
1aTopMBl CTOHUT YesioBeK. Ha Kakoit yron ¢ moBepHeTcs miatdopma, eciiy 4elloBEK IMOUIET BIOb
Kpas miaatdopMbl U, 000HAs ee, BEpHETCS B UCXO/HYIO (Ha ruiatdopme) Touky? Macca miathopMsl
m1 = 280 kr, Macca 4ejoBeka my = 80 K.
164. C moBepxHOCTH 3eMIT BEPTUKAIBLHO BBEPX IMyIIEHA PaKeTa CO CKOPOCThIO v= 5 km/c. Ha kakyto
BBICOTY OHA ITOTHUMETCS?
174. Onpenenuth 4acToTy V MPOCTHIX TAPMOHMUYECKUX KosleOaHui qucka paauycom R = 20 cM okoso
TOPU30HTAILHOW OCH, TIPOXOISIIEH Yepe3 CepeIMHy paanyca IUCKa MEPIEHINKYISIPHO eTo II0CKO-
CTH.

KonTponbnas padora Ne 2.

Bapuanr 4.

204. Haiitu MmonspHyto Maccy M 1 Maccy My OJHON MOJIEKYJIbI IOBAPEHHON COJIH.

214. B 6amone BMectuMocThIo V = 1511 HaxoauTest aproH mox nasieHueM P1 = 600 kIla u mpu tem-
neparype 71 = 300 K. Korna u3 6aniona ObLIo B35STO HEKOTOPOE KOJIMYECTBO Ta3a, AaBlieHUE B Oal-
JoHe nmoHu3uIock 110 P2 = 400 klla, a temneparypa ycranoBuiack 72 = 260 K. Onpenenuts maccy m
+---aproHa, B3sTOro u3 OauioHa.

224. Monsipaast BHYTpeHHs1s1 dHeprusi Uy HEKOTOPOTro JBYXaTOMHOTO Ta3a paBHa 6,02 kJ[/MOIb.
OnpenenuTts CPeIHION KNHETUYECKYIO SHEPTHIO <&gp,> BPALLATENIBHOTO ABM)KEHUS OJHON MOJIEKYJIbI
aTOrO rasa. I'a3 cuuTaTh HacaTbHBIM.
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234. B cocyne BMECTUMOCTBIO V= 6 11 HaXOAUTCS NMPHU HOPMAIBHBIX YCIOBHSX JBYXaTOMHBIA Ta3.
Onpenenutsd Tero0eMKocTh Cy 3TOro ra3a npu MOCTOSTHHOM 00beMe.

244. Tlpu HOpMaJIBHBIX YCIOBHSIX JJIMHA CBOOOIHOTO Ipodera < £ > MOJIeKyJIbl BOJOPOa paBHa
0,160 mxm. Onipeiesuthb auameTp d MOJIEKYJIbI BOJIOPO/IA.

254. Kucnopoxa maccoit m = 200 r 3anumaer oovem Vi = 100 1 1 HaXOAUTCS MO AABICHUEM p1 =
200 kIla. ITpu HarpeBaHuu ra3 pacIIMPUIICS MPHU MOCTOSHHOM AaBieHUH A0 oobema Vo2 = 300 i, a
3aTeM ero JamieHue Bo3pocio 1o p3 = 500 klla npu HensmeHnHoM oObeMe. HaliTu u3MeHeHHe BHYT-
penHelt sHepruu AU rasza, COBEpIIEHHYIO Ta3oM paboty 4 u Temiory Q, nepenannyto raszy. Iloctpo-
UTh TpaduK mporecca.

264. T'a3, coBepraromumii uka Kapro, otnan teruonpueMHuky Temnoty Q.= 14 k/[x. Onpenenutsb
TeMIiepatypy 71 TEIUIOOTIATYMKA, €CIIU MPU TeMIiepaType teronpuemanka 7> = 280 K pabora nuk-
na A = 6 xJIx.

274. OnpenenuTh JaBJICHUE p BHYTPU BO3AYIIHOTO IMy3bIpbKa qruaMeTpoM d = 4 MM, HaXO/SIIEroCs B
BOJIe Y camoii ee moBepxHOCTH. CUnTaTh aTMOC(EpHOE AaBICHHE HOPMAIHHBIM.

KonTponbHnas padora Nel.
Bapwuanr 5.

105. Benocurneauct exan U3 OJTHOTO MyHKTa B JIpyroii. [lepByto TpeTh mMyTH OH Mpoexall co CKOpo-
CThIO 01 = 18 kKM/4. Jlanee MOJIOBUHY OCTABIIErOCsS BPEMEHHU OH €Xajl CO CKOPOCTBIO 02 = 22 KM/d,
MocJie 4ero A0 KOHEYHOTrO MYHKTA OH IIeJ MEIKOM CO CKOPOCTBIO 03 = 5 km/4. OnpenenuTs cpe-
HIOI0 CKOPOCTH (0)BEIIOCHUTICINCTA.

115. KonbkoOesxelr, cTosl Ha KOHbKaX Ha JIbIy, OpocaeTKaMeHb MAacCoi M1= 2,5 Kr 1o yriioM a =
30° k ropu3oHTYCO ckopocThio v = 10 M/c. KakoBa OyneT HavalibHasi CKOPOCTh VoJIBIIKEHUST KOHBKO-
Oex1a, ecnu Macca ero My= 60 kr? [lepemenienneM KOHBKOOEKIIa BO BpeMsl OpocKa mpeHedpeyb.
125. Onpenenuts KII/] yueynpyroro ynapa Ooiika maccoit mi= 0,5 T, mamaromiero Ha cBal Maccoiu
m2 = 120 kr. [Tosie3HOM cYUTATh PHEPTHIO, 3aTPAYCHHYIO Ha BOMBaHUE CBau.

135. Kakyro HY>KHO COBEPILUTH PaboTy A, 4ToOBI MPYKUHY KecTKOCThI0 k= 800 H/M, cxxaryro Ha x =
6 cM, JOITOJIHUTENLHO CKaTh HA A x = 8 cM?

145. Crepxenpb BpaiiaeTcs BOKPYT OCH, MPOXOJSIIEH Yepe3 €ro CepeiuHy, COTJIaCHO YPABHEHUIO ¢ =
At+Bt3, tie 4 =2 pan/c,B = 0,2 pan/c3. OnpenenuTh BpalalOIUA MOMEHT M, NEeHCTBYIOIIMNA Ha
CTepXKeHb Yepe3 Bpems t = 2 ¢ moclie Havajia BpalleHUs, €CJIM MOMEHT HMHEPIIUU CTEPXKHS J =
0,048 kr- M2,

155. Ha ckambe JKyKOBCKOTO CTOMUT YEJIOBEK U JIEPKUT B PYKE 32 OCh BEJIOCHUIIETHOE KOJIECO, Bpa-
mjaronieecs: BOKPYT CBOEM oOcH C yriaoBOW CKOpocThio w1 = 25 pang/c. Ock Koneca
pacmojio’)keHa BePTHKAIBHO M COBIIAJACT C OChI0 cKkaMbh JKykoBckoro. C Kakoi CKOPOCTHIO M2
CTaHEeT BpalllaThCsS CKaMbs, €CIIU MOBEPHYTH KOJIECO BOKPYT TOPU3OHTAIBHON OCH Ha yroi o = 90°?
MoMeHT MHEPIMH YeIOBeKa U CKaMbu J paBeH 2,5 KT - M?, MOMEHT uHepiuu koneca Jo = 0,5 kr -
M2,

165. Ilo kpyroBoit opouTe BOKpYT 3eMin odpamaercs ciyTHHK ¢ iepuogoM 7' = 90 muH. Ompene-
JUTH BBICOTY CITyTHHUKA. Y CKOpEHHE CBOOOTHOTO MaJeHHs Jy MOBEPXHOCTU 3eMIIH U ee paauyc R
CUYHTATh U3BECTHBIMH.

175. Onpenenuts nepuof 7 MPOCTHIX TApMOHMYECKUX KojeOaHui qucka paauycom R = 40 cM okono
TOPU3OHTAIILHON OCH, MPOXOAsIIeH Yyepe3 00pa3yroIyo AUCKa.

KonTponbnas padora Ne 2.
Bapuanr 5.

205. OnpenenuTb Maccy M, 0AHOM MOJEKYJIbl YIIIEKUCIOTO ra3a.

215. JIBa cocyna oJJMHAKOBOTO 00BeMa CojiepkaT Kuciiopoa. B oqHoM cocyne narinenue p1 = 2 Mlla
u temmeparypa 71 = 800 K, B npyrom p2 = 2,5 MIla, 7> = 200 K. Cocyasl coenuHmIn TpyOKol u
OXJIQJWIIM HaXOAsIIeNcs B HUX kuciaopoa 1o remneparyps! ' =200 K. Onpenennts ycTaHOBUBIIEECS
B COCYZax JaBIJICHUE D.
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225. OmpenienuTh CPeiHIO KUHETHYECKYI0 SHEPIHIO (<€) OJHOM MoJeKy bl BoasHoro napa 7' = 500
K.

235. OnpenenuTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy Mr M MOJISIpHYI0 Maccy M rasa, eciii pas-
HOCTb €T0 yJIeJIbHBIX TEIJIOEMKOCTEH ¢y - ¢y = 2,08 k/x/(xr-K).

245. KakoBa cpennsisi apu(pMeTrnaeckasi CKOpOCThb (D) MOJIEKYJI KUCIOPOAA IIPH HOPMAJIBHBIX YCIOBU-
ax. Eciu u3BecTHO, 4TO cpefHss [UIMHA CBOOOJHOTO mpodera «£) MOJEKYJbl KUCIOPOJa MPH ITHX
ycnoBusix paBaa 100 um?

255. O6beM BoAOpOIa MPHU U30TEPMHUYECKOM pacimupenuu npu temmneparype 7= 300 K yBenuuumcs
B N = 3 paza. Onpenenutsb paboTy A, COBEPIICHHYIO ra3oM, U Temiotry Q, MoJyYyeHHYIO MpPU ATOM.
Macca meogopoza pasaa 200 r.

265. I'a3, sBissICH pabOYMM BEIIECTBOM B 1uKJIe KapHO, MOIydns OT TEIIo0TAaTYNKA TerioTy Q1 =
4,38 xJIx u coepmmin padoty 4 = 2,4 xJ[x. Onpenenuts TeMnepaTypy TEIUIOOTAATYUKA, €CIIH TEM-
neparypa teronpueMunka 7>= 273 K.

275. TIpocTpaHCTBO MEXIy ABYMS CTCKJISSHHBIMU MapauICIbHBIMH TUIACTHHKAMH C IUIOMIAJBIO TO-
BepxHOCTH S = 100 cM? KaXk/as, pacIoNOXEeHHBIMH Ha paccTosHun £ = 20 MKM JpyT OT Apyra, 3a-
1oJIHEeHO Bojod. Onpenenuts cuity F, npukuMarolyro IIACTUHKU Ipyr K Apyry. CuntaTh MEHHCK
BOTHYTBIM C THaMeTpoM d, paBHBIM PACCTOSHHIO MEXK/TY ITACTHHKAMH.

KonTponbnas padora Nel.
Bapuanr 6.

106. Teno 6pomreno o yriom a = 30° kK TOpU30HTY €O CKOpocThio vo= 30 M/c. KakoBsl OyyT HOp-
MaJIbHOE @, M TAaHTE€HLMAJIbHOE d:yCKOpEeHUs Telsa uepe3 Bpemst = 1 ¢ mocie Hayana ABMKEHUS?
116. Ha mony crout Tenexka B BUAE JJIMHHON JTOCKH, CHAO)KEHHOW JIETKUMH Kojecamu. Ha ogHOM
KOHIIE JIOCKM CTOUT 4esioBeK. Macca ero mi1 = 60 kr, Mmacca qocku M= 20 kr. C Kakoi CKOPOCTbIO
(OTHOCHUTENBHO MMOoJa) OyAET JBUTATHCS TEJEXKKa, €CIU YEIOBEK IMOWAET BIOJb HEE CO CKOpO-
CThIO (OTHOCHUTEIBHO JTOCKH) 0 = 1 M/c? Maccoit Kojiec ¥ TpeHHUEeM MpeHeOpeyb.

126. Ilap maccoit m1= 4 Kr ABUXKETCS CO CKOPOCTBIO 01= 5 M/C M CTAJIKUBACTCS C IIAPOM MacCCOM
M2= 6 KI, KOTOPbII JBMXKETCS EMy HAaBCTPEUY CO CKOPOCThIO v2= 2 M/c. OnpenenuTb CKOPOCTH U1K
U2 IIapoB Iociie yaapa. Y aap cuutaTh aOCOIIOTHO YIIPYTUM, MPSAMBIM, LIEHT PAJIbHBIM.

136. Eciu Ha BepXHHI{ KOHEI] BEpTUKAIBHO PACIIONI0KEHHONW CIUPATBbHOM MPYKHUHBI MOJI0XUTh TPY3,
TO TIpy’KWHA coxmercss Ha A = 3 MM. Ha CKOJIBKO COXKMET MPYKHHY TOT XK€ TPY3, YIaBIIMA Ha KO-
Hel[ IPY>KUHBI ¢ BBICOTHI h= § cm?

146. TTo rOpU30HTAIBHON MIIOCKOCTH KAaTHTCSA AUCK CO CKOPOCThIO v= 8 m/c. Onpenenuts Kodpdu-
IIUEHT CONPOTHUBIIEHHUS, €CIU JAMCK, OyAyduHM NpeJOoCTaBIEHHBIM CaMOMYy cebe, OCTaHOBHIICH,
npoias myTh S= 18 M.

156. OgHopoanslil crepxenb AmuHON £ = 1,0 M MOXeT CBOOOJHO BpalIaThCsi BOKPYT TOPU3OHTAIb-
HOM OCH, TPOXOJSIIEH Yepe3 OJMH U3 €ro KOHIIOB. B mpyroit koHer abCOMIOTHO HEYNPYTO yaapseT
nyas Maccod m = 7 r, jersmas NepHeHIuKyIsIpHO CTEp)KHIO U ero ocu. Ompexnenuts maccy M
CTEpKHS, €CJIU B pe3yibTaTe MOMAJaHus My OH OTKJIOHUTCA Ha yroa a = 60°. [IpuHATH cKO-
pocTh nyau v = 360 m/c.

166. Ha xakom paccTOSHHH OT LIEHTpa 3eMJIM HaXOJIUTCS TOYKA, B KOTOPOH HANPSIKEHHOCTh CyM-
MapHOI0 rpaBUTAllMOHHOTO 1o 3emiu U Jynsl paBHa Hymo? [IpunsTh, 4yTo Macca 3emiu B 81 pa3
Oombiie Macesl JIyHBI M YTO paccTosiHME OT LeHTpa 3eMiu 1o ueHTpa Jlynsl paBHo 60 paanycam
3eMIIH.

176. Onpenenuts nepuon 7 KoneOaHW MaTEMaTHYECKOTO MAasSTHUKA, €CITH €ro MOIYJTb MaKCUMallhb-
HOro nepemenieHus Ar= 18 cM 1 MakcuMalibHasi CKOPOCTh Umax= 16 cMm/c.

KonrtponbHast padora Ne 2.
Bapuasnr 6.

206. OnpenenuTh KOHIIEHTPAITMION MOJICKYJI HaXOsIIerocs B cocyae BMecTuMocThio V = 2i1. Komu-
YeCTBO BEIIECTBA V KKcIopoa paBHO 0,2 MOJTb.
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216. BerarcnuTh TUIOTHOCTD p a30Ta, HAXOAIIEToCs Mo/ naBieHueM p = 2MIla u umeroriero remre-
patypy 7=400 K.

226. OmnpenienuTh CPEHIOI KBAIPATUYHYIO CKOPOCTD (ks MOJIEKYJIBI Ta3a, 3aKIIOUEHHOTO B COCYA
BMecTUMOCThIO V = 2 11 mox naBieHueM p = 200 kIla. Maccarazam=0,3 r.

236. OnpenenuTh MOJIIPHBIC TEIJIOEMKOCTH Ta3a, €CII ero yAelbHbIe TermtoeMkocTu ¢y = 10,4 kJ[x/
(xr'K) u cp= 14,6 xJIx/(xr-K).

246. Kucnopon naxoautcst mox gasienuem P = 133 ulla npu Temneparype 7 = 200 K. Beruncnuts
CpeJHee YUCIIO (Z) CTOJIKHOBEHHUI MOJIEKYJIbl KUCIOPO/a MPU ATUX YCIOBHSIX 3a Bpems = 1 c.

256. Azot maccoit m= 0,1 xr 6611 U300apHO HarpeT ot Temneparypsl 71 = 200 K go temneparypsl 7>
=400 K. Onpenenuts paboTy A, COBEPIICHHYO Ta30M, IOTYYEHHYIO UM TeruioTy Q u usmenenue AU
BHYTpPEHHEH SHEPruu a30Ta.

266. I'a3, coBepmaromuii uka KapHo, otaan temnonprueMHuKy 67% TEIIIOTHI, TOJXYYeHHON OT Tell-
nootaatyuka. Onpenenuts Temieparypy 72 TEIIONpUEMHHKA, €ClIM TeMIepaTypa TerIo0TAaTYhKa
T1 =430 K.

276. I'nuueprH TOTHSIICSA B KaIMUIIPHOU TpyOke auaMeTpom Kanajiga d = 1 MM Ha BeicoTy h = 20
MM. OnpenenuTh MOBEPXHOCTHOE HATSHKEHUE ¢ ruiepruHa. CYUTaTh CMaYMBAHUE TTOTHBIM.

KonTponbnas padora Nel.
Bapuant 7.

107. MarepuaibHasi TOYKa JABHXKETCS IO OKPYXXHOCTH C TMOCTOSIHHOW YTJIOBOM CKOPOCThIO ® = 71/6
pan/c. Bo ckoibko pa3 myTh As, MPOUIeHHBIA TOYKOU 3a Bpems t=4 ¢, Oyaer OoJiblie MOIYJIS €€ Tie-
pemenienust 42? IlpuHaTh, YTO B MOMEHT Hayajla OTCUETa BPEMEHU paauyC-BEKTOp I, 3aJaroniuit
MIOJIOKEHHUE TOYKU Ha OKPYKHOCTH, OTHOCHUTEIIEHO UCXOIHOTO MOJIOKEHHS ObLIT TIOBEPHYT HA YTOJl (0
= n/3pan.

117. Cuapsin, sereBmmii co ckopocthio v = 400 mM/c, B BEpXHEH TOYKE TPACKTOPHU Pa3zopBaCH
Ha JIBa OCKoOJIKa. MeHbIIMi OCKOJIOK, Macca KoToporo coctaBiseT 40% OoT macchl cHapsja, IMo-
JeTesl B MPOTUBOIIOJOKHOM HampaBIeHUHN co ckopocThioU:r = 150 m/c. Onpenenutb CKOpocTh Uz
0O0JIBIIETO OCKOJIKA.

127. VI3 cTBOIa aBTOMATHYECKOTO MUCTOJIETa BhIIETENA MyJist Maccoid M1= 10 r co ckopocteio v= 300
M/c. 3aTBOp mucTonera Maccoimz = 200 r mpmwKUMaeTCs: K CTBOIY MPYKHHOH, )KECTKOCTh KOTOPOit K
= 25 xH/m. Ha kakoe paccTosiHue oToiiieT 3aTBop nocie BoicTpena? CuuTaTh, 4TO MUCTOJIET KECTKO
3aKpeIUIeH.

137. V3 npy>XKMHHOTO MUCTOJIETA C NPYKUHOM KeCcTKOCThio K = 150 H/M ObL1 mpou3sBesieH BbICTpe
nyJjei maccoit m = 8 r. OnpenenauTs CKOPOCTh v MyJIM MPU BbIJIETE €€ U3 MHUCTOJIeTa, €CIH MpYyKUHA
ObLi1a cxaTa Ha 4x= 4 cM.

147. OnpenenuTh MOMEHT CHJIBI M, KOTOPBIA HEOOXOIUMO HPUIOXKUTH K OJOKY, BpalllaroeMycs ¢
yacToToit N = 12 ¢, uT06BI OH OCTaHOBHIICA B TedyeHHe BpeMerH A= § c. lmamerp 6moka D = 30 cwm.
Maccy 6;10ka M = 6 KI cUuTaTh pABHOMEPHO pacIpeesieHHON 1o 0001y.

157. Ha kpato nnaTgopMbl B BUJIE AMCKA, BpallalomIelcs MO0 UHEPIMHU BOKPYT BEPTUKAJIBHON OCH C
yacToToit N1= 8 MUH™, cTOMT 4enoBek Maccoit M1 = 70 kr. Korja yenoBek mepenien B LEHTp MIaT-
(opMbI, OHa cTana Bpamarkcs ¢ 9acToToi Nz 10 mun™t. OnpenenuTs Maccy M2 mnathopmel. MoMeHT
MHEpIUH YelIOBeKa pacCUUThIBATh, KaK /Uil MaTepHaIbHON TOUKH.

167. CriyTHHK oOpariaercsi BOKpyr 3eMiin 1o KpyroBoi opoute Ha Beicote h= 520 km. Onpenenutsb
nepuoJ o0palleHus CIyTHUKA. Y CKOpeHHe CBOOOIHOTO MaJeHus § Yy TOBEPXHOCTH 3eMIIU U €€ paJiu-
yc R cuntars N3BECTHBIMH.

177. MatepuanbHasi TOUKa COBEpIIAET MPOCThIe TaApMOHUYECKHE KOJIeOaHUs TakK, YTO B HaYaJIbHBIN
MOMEHT BpeMEeHHM cMenleHneXo = 4 cM, a ckopocTs vo= 10 cm/c. Onpenenuts amIuuTyay A u
HayvalbHYI0 Qa3y @o kojedaHuii, ecnu ux nepuoa 7'=2 c.
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KonTtponbHas padora Ne 2.
Bapwuant 7.

207. OnpenenuTh KOJMYECTBO BEIIECTBA V BOJIOPOAA 3AMOTHSIIONIETO cocyq oo0bemMoM V= 3 1, ecnu
KOHIIEHTpAallKsI MOJIEKYJI ra3a B cocyae N=2- 1018 M3,
217. OnpenenuTb OTHOCUTENIBHYIO MOJIEKYJISIpHYIO Maccy My ra3a, eciu npu temmneparype 7= 154 K
¥ naieHnn p = 2,8 MIla on nMeer miotHOCTh P= 6,1 Kr/™°.
227. Bonopon naxomutcs npu temneparype 7' = 300 K. Haiftu cpeqHior0 KHHETUYECKYIO YHEPTHUIO
(€¢p) BPALIATEIILHOTO JABM)KCHUS OJTHOM MOJIEKYJIbI, a TAK)KE€ CYMMapHYI0 KUHETUYECKYIO dHEPrHi0 Ex
BCEX MOJIEKYJI 3TOT0 T'a3a; KoJIn4ecTBO Bogopoaa v= 0,5 MoJb.
237. Haiitu yaenbHble cvit cp 1 MoJisipablie Cy 11 Cp TETITIOEMKOCTH a30Ta U TeIusl.
247. TTpu xaKoM JaBJICHUH p CPEAHsSA JUTMHA CBOOOIHOTO mpobera (£» MOJIEKYJI a30Ta paBHa 1 M, ec-
i Temmneparypa rasa t = 10°C?
257. Bo CKOJIBKO pa3 yBEIIMUUTCSA 00bEM BOJIOPO/IA, COJEPIKAIIUMA KOJIMUECTBO BEIIECTBA v=0,4
MOJIb TIPY U30TEPMUYECKOM PACIIMPEHUH, €CIIH TPH 3TOM ra3 HOJIYYHT KonyecTBO TerioTel Q= 800
Hx? Temneparypa Bonopoaa 7= 300 K.
267. Bo ckoJIbKO pa3 yBenHUUTCS KOA(D(UIIMEHT MOJIE3HOTO EeHCTBUS 7 nnkia KapHo npu moBkbIiie-
HUM TeMneparypsl TemnooraaTdyuka ot 71= 380 K no 77 = 560 K? Temmeparypa TenjaonpueMHUKa

T>=280 K.
277. B Boay oryliieHa Ha O4Y€Hb MAIYIO TIIyOUHY CTEKIISIHHAs TPyOKa ¢ nuaMeTpoM KaHana d = 1 mwm.
Omnpenenuts Maccy M BOABI, BOIIEAIICH B TPYOKY.

Bapuanr 8.

108. MaTepuanbHas TOUKa IBHKETCS B TIOCKOCTH XY COTTIACHO ypaBHeHUsM x = A1 + Bit + Cit?u y
= Ay + Bot + Cat?, tne B1 = 7 m/c, C1 = -2 m/c?, B2 = -1 m/c, C2 = 0,2 m/c?. Haiitu MOZYJI CKOPOCTH
Y YCKOPEHUs TOUKH B MOMEHT BpeMeHu t =5 c.

118. JIe ogunHakoBbie oAk Maccamu M= 200 kr kaxkgas (BMecTe C YeJIOBEKOM U Ipy3aMu, Haxo-
JAIMMMUCS B JIOJIKAaX) JABMKYTCS MapajlielbHBIMU KypCcaMu HaBCTPEUy JAPYT JIPYTry C OJMHAKOBBIMU
ckopoctsmu v = 1 m/c. Korga noaku nmopaBHsUIMCE, TO ¢ NIEPBOM JIOJKU HA BTOPYIO M CO BTOPOW Ha
MEPBYIO0 OJTHOBPEMEHHO TepedpachiBaloT rpy3bl MaccamuMy = 200 kr. OnpenenuTs CKOpPOCTH Ui U
U2J10/10K TIOCIIe TIepeOpachIBaHUsI IPY30B.

128. Illap maccoit My = 5 KT JBUKETCS CO CKOPOCTBIO v1 = | M/C M CTAJIKUBAETCS C TTOKOSIIIIAMCS I1a-
poM Maccoit Mz = 2 kr. OnpeaenuTh CKOPOCTH Ul U Uz IAapoB Mocie yaapa. Y1ap cUUTaTh abcooT-
HO YIPYTHM, IPSIMBIM, IICHTPAJIBHBIM.

138. HaneteB Ha npyXuHHBIH Oydep, BaroH Maccoit m = 16 T, nBuUraBmuiics co ckopocthio v = 0,6
M/C, OCTaHOBHJICS, C)KaB MpyxuHy Ha AL = 8 cM. Haiitu 001yro sxecTkocThK npyxun 0ydepa.

148. bnok, umetromuit popmy aucka maccod m = 0,4 Kr, Bpariaercs mo1 ACTBHEM CUJIbI HATSHKEHUS
HUTH, K KOHLIaM KOTOPO# mojiBeneHs! rpy3bl MaccamMu My = 0,3 xr u Mz = 0,7 xr. OnpeaenuTs Cuiibl
HaTsDkeHust 71 u T2 HUTH 0 00€ CTOPOHBI OJI0Ka.

158. Ha kpato HemoasmxkHOU ckambl JKykoBckoro auamerpoM D = 0,8 M u Maccoif M1 = 6 KT CTOHUT
4esioBeK Maccoil M= 60 kr. C Kakol yIiIOBOW CKOPOCTBIO (v HAYHET BPAILAThCS CKaMbsl, €CIINA YEJI0-
BEK MOMMaeT JIETAIIMI Ha Hero Msidy Maccoi M = 0,5 kr? TpaekTopusi Msa4a rOpU30HTAIbHA B TTPOXO-
muT Ha pacctossHuul = 0,4 M oT ocu ckaMbu. CKOpPOCTh Msi9a v = 5 M/c.

168. OnpenenuTh TMHEHHYIO U YTIIOBYIO CKOPOCTH CITyTHHUKA 3€MJTH, OOPAIIAOIETrocs M0 KPYTroBOM
opoute Ha BbicoTe h = 1000 kM. YckopeHHne CBOOOAHOTO MafeHus J Y MOBEPXHOCTU 3eMIIM U ee pa-
nuyc Rcuntarh M3BECTHBIMU.

178. CxuagpiBatoTcst JBa KosieOaHHs OJMHAKOBOTO HANpaBJIEHUS U OJMHAKOBOTO MEpUOJA: X1 =
Arsinort v x2 = Azsinwa(t + 1), e 41 = A2 =3 em, w1 = w2 = nc’t, 7= 0,5 c. OnpesenuTh AMIUIATY-
ny A m HavyanbHylo a3y @ope3ynbTupylomiero konebanus. Hanucars ero ypaBHenue. IlocTpouTts
BEKTOPHYIO JrarpaMmy it MoMeHTa Bpemenut = 0.

KonTponbnas pabora Ne 2.
Bapmuanr 8.
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208. B 6amnmone BMecTuMOCTBIO V= 3 11 comepkutcst Kuciaopoa maccoim = 10 r. Onpeaenutb KoH-
LEHTpaIUI0 NMOJIEKYJI ra3a.

218. Haiitu utotHOCTH P azota nipu Temneparype 7 =400 K u naBnenun p = 2 Mlla.

228. Ilpu kakol TeMIieparype cpeaHssi KHHeTHIeCKast YHEPTHS (€n) TIOCTYNATEILHOTO ABMKCHUS MO-
neKysl Ta3a paBHa 4,14 - 102! JTx?

238. BEIYCINTh y/eIbHbIE TEMIOEMKOCTH Ta3a, 3Has, 4To ero MonspHas macc M =4 - 107 kr/mons
u otHoleHue teroemkocret Cp,/Cy = 1,67.

248. B cocyne BMecTUMOCThIO V = 5 11 HaxoauTes Bosiopo Maccot m= 0,5 r. OnpeneauTs CpeIHIO0
JUTMHY CBOOOJHOTO mpodera (£» MOJIEKYJIbI BOAOPO/Ia B 3TOM COCY/IC.

258. Kakast pabora A coBepiiaeTcs IpH U30TEPMUYECKOM PACIIMPEHUH BOJOPOJIa Maccod M= 5 r,
B3siToro npu remneparype 7' =290 K, ecnu 00beM raza yBelmuuBaeTcs B Tpu pasa?

268. UneanpHas TeruioBas mamuHa padortaet no mukiy Kapao. Temneparypa termoornatauka 71 =
500 K, remniepatypa temwtonpuemuuka 72 = 250 K. Onpenenuts Tepmuyecku KII # mukia, a Takxke
paboty A1 pabodero BemecTa Mpu H30TEPMHUUESCKOM PACITUPEHUH, €CITH TIPH U30TEPMHUYECKOM CHKa-
TUU coBeplieHa padota A2= 70 [Ix.

278. Ha cxonbpKo naBlieHHE P BO3AyXa BHYTPH MBUIBHOIO Iy3bIps 0OJIbIIIE HOPMAIBHOTO aTMochep-
HOTO JaBJICHHSI Po, €CIIU TUAMETP My3bIpsi 0= 5 Mm?

KonTposnbnas padora Nel.
Bapwuant 9.

109. [To kparo paBHOMEPHO BpaILAOIIEICS ¢ YIIOBOM CKOPOCThIO @ = 1 pajn/c miaaropmsbl UIET ye-
JIOBEK M 00xoauT miaaTdgopmy 3a BpeMs t = 9,9 c¢. KakoBo HaubosbI1ee yCKOPEHUE 0O IBUKEHUS YeII0-
Beka oTHocuTenbHO 3emin? [Ipunsate paguyc miardopmsl R =2 m.

119. Ha cKoibKO mepeMecTHTCsi OTHOCUTENBHO Oepera jtoaka mmuHou £ = 3,5 M u maccoit my = 200
KI, €CJIM CTOSIIMA Ha KOpME 4esoBeK Maccod Mz = 80 kr mepeMecTuTcs Ha Hoc JoAku? Cuurtarh
JIOJIKY PacIoJIOKEHHOM NMEePIEeHIUKYIISIPHO Oepery.

129. U3 opynusi, He UMEIOIIETO0 MPOTHBOOTKATHOTO YCTPOMCTBA, IPOU3BOAMIACH CTPENn0a B TrOpH-
30HTaIbHOM HarpaBieHuu. Koraa opyaue Obl10 HEMOABUKHO 3aKPEIUIEHO, CHApsA/ BbUIETEN CO CKO-
pocThio v1 = 600 M/c, a Koraa OpyJIuIO Jajdl BO3MOXKHOCTh CBOOOJHO OTKATBIBATHCS HA3al, CHaps
BBUIETEN CO cKopocThio v2 = 580 m/c. C Kakoit CKOPOCTHIO OTKATUIIOCH TIPU ATOM Opyane?

139. llenp junHOM £ = 2 M JIEKUT Ha CTOJIE, OJJHUM KOHIIOM CBHUcas co crosa. Ecnu ninuHa cBermmBa-
IOIIEHics YacTH TIPEBBIIAET /3, TO 1eMb COCKATb3bIBAET co cToa. ONpeaeauTh CKOPOCTh » IIENH B
MOMEHT €€ OTpBbIBA OT CTOJIA.

149. K xparo cTona npukperieH 01ok. Uepes OJI0K MepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOpPOH NpHUKpEIUIEHbl Ipy3bl. OAMH Ipy3 IBHKETCS 10 MOBEPXHOCTH CTOJA, & IPYTOH -
BJOJIb BepTUKau BHU3. Onpenenuth K03QduimeHT frpeHus Mex 1y MOBEpXHOCTSIMH Tpy3a U CTOJA,
€CIIM Macchl KaXI0TO Ipy3a U Macca OJ0Ka OJAMHAKOBBI U I'Py3bl ABMXKYTCS C YCKOpEHHEM a= 5,6
m/c?. TIpockanb3pIBAaHMEM HUTH TI0 OJIOKY M CHIJION TPEHHMs, AeHCTBYIONIEH Ha 610K, IpeHedpedb.

159. I'opusonTanbHas wiatdopma Maccoit M1 = 150 kr Bpaiaercss BOKpYr BEpTUKaIbHON OCH, MPO-
XOIsImielt uepes HeHTp mIaThopMel, ¢ 4acToToil N= 8 Mun’. UenoBek Maccoii Mz = 70 KI' CTOUT TIpH
3TOM Ha Kparo miaaTgopmbl. C Kakol yrIoBOW CKOPOCTBIO  HauyHET BpallaThes IU1aTdopma, eciu
YyeJIoBeK NepensieT oT kpas miardopmsl k ee nueHTpy? Cuntarh miaropmy KpyribiM, OAHOPOIHBIM
JCKOM, a 4EJIOBEKA — MaTEPHAIIbHON TOUKOM.

169. KakoBa macca 3eMitH, eciii U3BeCTHO, uTo JIyHa B TedeHHe rojaa copepiaet 13 oOpamnieHuii Bo-
KpyT 3eMiIH U paccTosHue oT 3emnu 10 JIyHs! pasHo 3,84 - 108 M?

179. Ha riagkoM ropu30oHTaIBHOM CTOJIE JEKHUT map maccoir M = 200 T, IpUKPETUICHHBIH K TOPH-
30HTAJIBHO PACIIOJIOKEHHOW JIETKOW TpYXKHHE ¢ kecTKocThio k= 500 H/M. B map monanmaer myns
Maccoit m = 10 r, netsimrast co ckopocthio v= 300 m/c, u 3acTpeBaeT B HeM. [IpeneOperast nepemere-
HUEM I11apa BO BPEMs yJiapa U CONPOTHUBIEHUEM BO3yXa, ONPEAEIUTh aMIUINTYyRy 4 u nepuon ' Ko-
nebaHui mapa.
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KonTtponsHast padora Ne 2.
Bapwuant 9.

209. Onpenenuth OTHOCHTEIBHYIO MOJICKYJIIpHYIO Maccy My: 1) Boabl; 2) yriIeKHCIIOro rasa; 3) mo-
BAPEHHOH COJIN.

219. B cocyae BmectumocThio V = 40 11 HaxoauTcs kuciopos npu temrneparype 7 = 300 K. Korna
9acTh Tra3a U3pacxoI0Bajy, JaBlieHue B OayuioHe nmoHusuinock Ha Ap = 100 klla. Onpenenuts Maccy
Mu3pacxol0BaHHOTO KKciaopoa. [Iporecc cunTarh H30TEPMHUUYECKUM.

229. B a3ore B3BelIeHbl MENIbYalIlIne MbUIMHKH, KOTOPbIE JBUXKYTCSA TaK, KaK ecid Obl OHH ObUIH
OueHb KPYHMHBIMH MOJeKyIaMu. Macca kaxaoit neiiiaky paHa 6 - 1070 1. I"'a3 maxoaurces npu tem-
neparype 7' =400 K. Onpenenutb cpeHUE KBapaTUUHbBIE CKOPOCTH (Dxe), @ TAKIKE CPEIHUE KUHETHU-
YEeCKHUE SHEPTUU (&n) OCTYMATEIILHOTO JABMKCHUS MOJIEKYJIBI 230Ta U TIBLTUHKHY.

239. TpexaToMHBIi Ta3 nox napieHueM p = 240 kITa u Temneparype t = 20° C 3aanMaer o6bem V =
10 n. Onpenennts TeroeMKocTb Cp, 3TOr0 raza npu NOCTOSHHOM JIaBJICHUU.

249. Cpennsist anvHa cBOOOAHOTO mpodera (£» MOJEeKYJIbl BOJOPO/Ia MIPU HEKOTOPHIX YCIOBUIX paBHA
2 MmM. HaliTu IIOTHOCTh p BOZOPOAA IPH 3TUX YCIOBHUSX.

259. Kakas nonst @1 KOIu4yecTBa TEIoThl Q, MOJBOAMMOrO K WCaIbHOMY JIByXaTOMHOMY ra3y MpH
M300apHOM IpoIiecce, pacXxoyercs Ha yBenndenune AU BHyTpEeHHEH SHEPTUHU Ta3a U Kakas JOJs w2 —
Ha paboty A pacumpenus? PaccMoTpers Tpu ciyyasi, eciu ras: 1) oqHOaTOMHBIN; 2) ABYXaTOMHBII;
3) TpexaTOMHBIH.

269. T'a3, coepmatomuii uki Kapao, nonydaer teriory Q1= 84 x/lx. Onpenenuts padoty A4 rasa,
ecym Temneparypa 71 TeIIOOTAATYUKA B TPH pa3a BBIIIE TeMITepaTypbl 72 TEIUIONMPUEMHUKA.

279. Bo3nymiHblid my3bIpek auamerpoMm 0= 2,2 MKM HaxOAMTCS B BOJE y CaMOW €€ MOBEPXHOCTH.
OnpenenuTth MWIOTHOCTH p BO3yXa B My3bIPHKE, €CIIH BO3JYyX HAJl MMOBEPXHOCTHIO BOJBI HAXOIUTCS
[IPU HOPMAJIbHBIX YCIOBHUSX.

3 cemectp
KonTponbnas padora Ne 3.
Bapuant 0.

310. Paccrostane d mexay aByms TodedHbiMu 3apsiamu Q1 = 2 uKn u Q2 = 4 uKn paBHO60 cm.
Onpenenuth TOYKY, B KOTOPYIO HYKHO IOMECTUTHh TpeTwid 3apsa Qs Tak, 4ToOBI crcTeMa 3apsjioB
HaxoJauiack B paBHOBecuU. OmpenenuTs 3apsa Qs U ero 3Hak. YCTOWYMBOE WIIM HEyCTOW4MBOE OY-
JIeT paBHOBECHE?

320. JIBe TpeTu TOHKOTO Kojibla paanycoM R = /0 cm HecyT paBHOMEpHO pacIpeesIeHHbIN C JIu-
HelHOW TIOTHOCTRIO 7 = 0,2 MxKn/m 3apan. OnpeaenuTs HANPSKEHHOCTh £ 3JIEKTPUYECKOro MoJs,
CO3/1aBa€MOr0 pacipeesICHHbIM 3apsAA0M B Touke O, COBIAIAIONIEH C LIEHTPOM KOJIbIIA.

330. Ha aByx KoakcHalbHBIX OSCKOHEYHBIX IHIUHIpax paanycamu R u 2R paBHOMepHO pacmpene-
JIEHBI 3apsi/ibl C TOBEPXHOCTHBIMM IUIOTHOCTAMU o1 U o2(pHc. 1). Tpebyercs: 1) ucnonb3ys Teopemy
Ocrparpanckoro-I"aycca: Haiitu 3aBUcUMOCTh E (I) HAPSHYKEHHOCTH AJIEKTPUYECKOTO TMOJIsl OT pac-
crosiHus A tpex obnacrei: |, 11 u 1. Ilpunsats o1 = -0, 02 = 40. 2) BEIYUCIUTH HANPSHKEHHOCTHh £
B TOYKE, YAAICHHON OT OCH LIMJIMHJPOB HA PACCTOSHUE I, M yKa3aTh HalpaBieHue Bekropa E. ITpu-
Hatbo = 30 uKn/m?, r = 4 R; 3) noctpouts rpadux E (r).

340. ToHkast kBajpaTHasl paMKa PaBHOMEPHO 3apshKCHA C JTMHEWHOW IUIOTHOCTHIO 3apsaa 7 = 200
nKn/m. OnpeaenuTs NOTEHIMAT ¢ MOJIs B TOUKE MIEPEeCceUYeHUs TuaroHaiei.

350. DAEeKTPOH MBMKETCS BIOJb CHIIOBOW JIMHUU OJJHOPOIHOTO JIEKTPUIECKOTO TOJsl. B HEKOTOpOit
TOYKE TOJI C MOTEHIMAJIOM @1 = /(0 B 31eKTpoH umeln ckopocth Vi = 6 Mw/c. Onpenenuts MOTeH-
[Ual (2 TOYKH TIOJISA, TOUIS IO KOTOPOU DIIEKTPOH MOTEPSET MOJIOBHUHY CBOEH CKOPOCTH.

360. TInockuii KOHAEHCATOP ¢ TIOMANBIO MIACTHH S = 200 cm? Kax/as 3apsKeHa 10 Pa3HOCTH T10-
ternuanoB U = 2 kB. Paccrosaue Mexny riactuiamu d = 2 ey, Jludnektpuk — ctekiio. OnpeaenuTsb
sHepruto W nosist KOHJEHCATOpa U INIOTHOCTh SHEPTUU @ TIOJIS.

370. DAC barapen ¢= 12 B. Ilpu cune Toka | = 4 4 KI11 6atapen 1 = 0,6. Onpenennts BHyTpEeHHEE
compoTuBienue R; 6arapen.
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380. Cuuia TOKa B IEITH U3MEHSIETCS CO BpeMeHeM 110 3akony | = loe™. OnpenenuTs KOJIHYecTBO Tell-
JIOTBI, KOTOPOE BBIACIUTCSA B IPOBOJHUKE conpoTuBieHreM R = 20 Om 3a BpeMs, B TeUEHHE KOTOPO-
0 TOK yMeHbIIHUTCA B € pa3. KosdduuuenT o npunaTh pasHbiM 2 - 102¢?,
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puc. 1

KontponbHas padota Ne 4.
Bapuanr 0.

410. beckoHEYHO NIUMHHBIA TPOBOJI ¢ TOKOM |= 50 A M30THYT Tak, KaK 3TO MOKAa3aHO Ha puc. 2.
OnpeaenuTh MarHUTHYIO HHAYKLUIO B B TOUKe A, jexalleil Ha OuccekTpuce MpsiMoro yria Ha pac-
crostaud d = 10 cM OT ero BepIInHbI.

420. Ilo xpyroBoMy BUTKY paauycoMm R =5 cm teuet Tok | = 20 A. BuTok pacmnonoxeH B OJHOPO/I-
HOM MarHuTHoM mnojie (B = 40 mTi) Tak, yTo HOpMalb K IUIOCKOCTH KOHTYpa COCTaBJIIET YIOJ
9 =716 c Bexktopom B. Onpenenuts n3MeHenue A/ moTeHIMaIbHONW YHEPTUH KOHTYpa IPH €ro IMo-
BOpOTE Ha yroJl ¢= 1/2 B HalPaBJICHUU YBEIMUYCHUS yIiia 3 .

430. I'lo TorkoMmy crepxkHIO JHOM £ = 40 cM paBHOMepHO pacnpeaesneH 3apsan Q = 60 u K. Crep-
JKEHb BPAIAETCA ¢ YacTOTOH N= 12 ¢ OTHOCHTENHHO OCH, MEPIEHIMKYJIAPHON CTEPKHIO U MPOXO-
TSITICH Yepe3 CTePKeHb Ha paccTOsHUU o = (/3 OT OHOTO M3 ero KOHIOB. ONpeaeTuTh MarHUTHBIN
MOMEHT Pm, 00YCIIOBJIEHHBIN BPALIEHUEM CTEPKHS

440. Non, monas B MarautHoe nosie (B = 0,01 m Tn), cran aBurarbes mo okpyXHocTH. OnpenenuThb
KHHETHYeCKY1o 3Hepruto 7' (B 5B) MoHa, ecii MarHUTHBI MOMEHT pm 3KBUBAJIEHTHOI'O KPYI'OBOT'O
Toka paseH 1,6 - 1014 A-m2,

450. B ckpelieHHbIe 1101 IPSIMBIM yIJI0M OJHOPOAHbIe MarHuTHoe (H = 1 MA/M u anexktpudeckoe (£
= 50 kB/Mm) nons Bneren noH. Ilpu xkakoi ckopocTu V MOHa (II0 MOJYJIIO U HAIlpaBJIEHUIO) OH OyneT
JIBUTAThCS B CKPEILIEHHBIX MOJISX MPSIMOJIMHEHHO?

460. OnpenenuTh MAarHUTHBIN TOTOK @, MMPOHU3BIBAIONINI cosleHou I, eciu jurHa £ = 50 cM 1 mar-
HUTHBIH MOMEHT pm= 0,4 BO.

470. KombIo U3 MeIHOTO MPOoBoa Maccoii M = 10 r MOMEMICHO B OJTHOPOJHOE MAarHUTHOE TT0JIC

(B = 0,5 Tx) Tak, 4TO MIOCKOCTH KOJIbIA COCTABIISACT yroi f = 60° ¢ TMHUAMH MAarHUTHOW UHTYKIIUH.
Onpenenuts 3apsa Q, KOTOPBIN MPOWIET MO KOJbILY, €CJIM CHATh MarHUTHOE T0JIE.

480. McrouHWK TOKa 3aMKHYJIM Ha KaTymky comportuBieHneM R = 20 Om. Yepes Bpems t = 0,1 ¢
toka | B karymke nocturna 0,95 npenenbHOro 3HaueHusi. OnpenenuTb MHIAYKTUBHOCTB L kaTym-
KH.

puc.2

KonTtponbHas padora Ne 3
Bapnanr 1.
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301. Toueunsie 3apsabl Q1 = 20 mx Kn,Q2 = -10 mx Kn Haxomasarcst Ha pacctostuun d = 5 cm apyr ot
apyra. OnpeaenuTs HaIpsHDKEHHOCTD OJIS B TOUKE, y/IaJI€HHOM Ha 1 = 3 cM OT NEepBOro M Ha Iz = 4
cm oT BTOporo 3apsana. OnpeaenuTs Takxke cuity F, IeficTBYIOIIYIO B 3TOM TOUKE Ha TOUECUHBIN 3aps
Q =1 mk Kn.

311. Tonkuii crepkeHb IMHOU £ = 2() cm HECET PaBHOMEPHO pactpeaeseHubii 3apsan t = 0,1 mxKn.
Ornpenenutb HAIPsHDKEHHOCTh E 3JIEKTPUUECKOTo TOJIsA, CO3/1aBaéMOr0 Paclpe/leJICHHBIM 3aps oM B
TOYKE A, JIeXkKalIell Ha OCH CTEP>KHS Ha pacCTOSSHUU oo = 2() cm OT €ro KOHIIA.

321. Ha nByX KOHIIEHTpHUYECKUX chepax pagnycoMm R u 2RpaBHOMEpHO pacmpenesieHbl 3apsibl C 10-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 01 U g2 (puc. 3). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpajickoro-
["aycca, HaiiTu 3aBUCUMOCTH E(T) HampsDKEHHOCTH 3JIEKTPHUYECKOTO MOJS OT PAcCTOSHUS ISl TPeX
obnacreit: |, Il u lll. [Ipunste o1 = 40, 62 = 0; 2) BBIYUCIUTD HANPSHKEHHOCTh £ B TOUKE, YJaJICHHOU
OT IIEHTpa Ha PAcCTOSHUE I, M yKa3aTh HampasieHue Bekropa E. [lpunsats o = 30 nKn/m?, r = 1,5 R;
3) moctpouts rpaduk E.

331. [IBa Toueunsix 3apsaa Q1 = 6 nKn u Q2 = 3 nKn nHaxoasrcs Ha pacctosuuu d = 60 cm apyr oT
npyra. Kakyro paboTy HE0OXOIUMO COBEPIIUTH BHEIIHUM CHJIAM, YTOOBI YMEHBIIUTH PACCTOSHUE
MEX]Ty 3apsiiaMu BABoe?

341. [Teumaka Maccoit M = 200 mxe, Hecymias Ha cebe 3apsa Q = 40 nKn, BIeTena B dJICKTPUUECKOES
1oJIe B HAaMpaBJeHUH CHIOBBIX JuHUMA. [locne mpoxoxkaenus paznoctu notenuuanos U = 200 B nbi-
JUHKA UMelia CKopocTh v = 10 m/c. OnpeneuTh CKOPOCTh 0o MBUTMHKH JI0 TOTO, KaK OHA BIIETENIa B
rnoue.

351. Konnencaropsl eMkocTbio C1 = 5 mx®@ u C2 = 10 mx® 3apsioxensl 1o Hanpsokernid Uy = 60 B u
Uz = 100 B cootBercTBeHHO. OnpeaenuTh HanpsbKeHUE Ha 00KIIaKax KOHACHCATOPOB IMOCIIE UX CO-
eAMHCHUS 0OKJIaIKaMU, IMCIOIIIMMH OJTHOUMEHHBIC 3apsI/IbL.

361. Karymka u amnepMerp COSAMHEHBI MOCIEI0BaTeIbHO U MOJKIIOUEHBl K UCTOYHUKY Toka. K
KJIEMMaM KaTyIIKH IPUCOSAMHEH BOJIBTMETP C CONPOTUBICHUEM I = 4 kOm. AMIIEpMETp MOKa3hIBa-
et cuiy Toka | = 0,3 A, BonpT™meTp Hanpsikenust U = /20 B. Onpenenuts conpotuBieHue R karymi-
ku. OnpeeTuTh OTHOCUTENIbHYIO TIOTPEIIHOCTD €, KOTOpast OyIeT JOIMyIeHa ITPU U3MEPEHUH COIPO-
TUBJICHUS, €CIIM MpeHeOpedb CUIION TOKa, TEKYIIEro Yepe3 BOJIbTMETP.

371. 3a Bpems t = 20 ¢ pu paBHOMEPHO BO3pACTaBIIEH CHJIC TOKA OT HYJIS JO HEKOTOPOT'O MaKCH-
MyMa B MPOBOJHHUKE COMPOTHBICHHEM R = 5 Om BBIIETMIOCH KOTUYECTBO TEIIOTHIQ = 4 x/[c.
Ornpenenutb CKOPOCTh HApPACTAHMS CHIIBI TOKA, €CJIM COMTPOTUBIICHHE MPOBOAHUKA R = 5 Om.

111

Puc.3

KonTtponbHas padota Ne 4.
Bapwanr 1.

401. BeckoHeyHO JUTMHHBIH TIPoBOa ¢ TOKOM | = 100 A HM30THYT Tak, Kak 3TO MOKa3aHO Ha puC. 4.
Onpenenuts MarHuTHY!0 UHAYKIHMIO B B Touke O. Paguyc nyru R =10 cm.

411. Tlo nBYM mapajuIeTbHBIM MPOBOAaM UIMHOW { = 3 M Kax bl TeKyT oanHakoBble Toku | = 500
A. Paccrosiaue d Mexxay npoBoaamu paBHo 10 cm. Onpenenuts cuity F B3anmMoaencTBHs IPOBOJIOB.
421. Tlo ToHKOMY KOJBITy paznycoM R = 10 cM paBHOMEpHO pacIipe/iesieH 3apsi ¢ JMHEHHOHN II0T-
HocThIo T = 50 HKn/M. Kosb1o Bpamaercss OTHOCUTENBHO OCH, NEPIIEHAUKYISIPHON TNIOCKOCTH KOJIb-
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1a ¥ MpOXOJAIlel yepes ero HeHTp, ¢ 4acTotoit N = 10 ¢, Onpenenuts MarHUTHBIA MOMEHT Pm,
00yCIIOBJICHHBIH BpalIeHUEM KOJIbIIA.

431. JIBa MOHA pa3HBIX MacC C OJMHAKOBHIMH 3apsiiaMH BJIETEIH B OJHOPOJHOE MarHWTHOE MOJE,
CTaJIM JABUTATHCS MO OKPY)KHOCTH paamycamu Ri = 3 cm u R2 = 1,73 cm. OnpenenuTs OTHOIICHHE
Macc MOHOB, €CJIM OHU MPOIUIA OJUHAKOBYIO YCKOPSIOILYIO PA3HOCTh MOTEHIIMAJIOB.

441. TIpoToH Bierten B ckpermeHnbie nof yrioM o = 120° marautaoe (B = 50 M T1) 1 3IeKTpHUECKOe
(E = 20 kB/m) nons. OnpenenuTs yckopeHne a' mpoToHa, eciu ero ckopocts V (Jv| =4 - 10° m/c)
nepreHauKyIsipHa sekropam E u B.

451. ITnockuii KOHTYp Iomaaso S = 20 cM? HaxOMUTCS B oJHOpoHOM MarHuTHOM moe (B = 0,03
Tin). OnpenenuTs MarHUTHBINA NOTOK @, MPOHU3BIBAIOIIUN KOHTYP, €CJIU IUIOCKOCTh €r0 COCTaBIISIET
yroii ¢ = 60° ¢ HanpaBJIeHUEM JIMHUN UHTYKIUH.

461. B ogHopomHOM MaruutHOM mnoje (B = 0,1 Tm) paBHOMepHO ¢ yacToToit N = 5 ¢! Bpamaercs
cTepxeHb IauHoN £ = 50 cM Tak, 4TO IIOCKOCTh €ro BpallleHusl MepreHINKYIApHa JTUHUSAM Harps-
JKEHHOCTH, a OCh BpAILICHUs MPOXOIUT Yepe3 OJUH U3 €ro KOHIOB. ONpeaeuTh HHIYIUPYEMYIO Ha
KOHI[aX CTEP>KHS Pa3HOCTh noTeHuanos U.

471. Conernonn cedenreM S = 10 cm? conepxut N = 10° BuTKOB. IIpu cune toka | =5 A maruur-
Has MHIYKUUs B monst BHyTpu coseHona pagHa 0,05 Tn. OnpenenuTs HHAYKTUBHOCTD L coneHoma.

Puc.4.

KonTponbnas padora Ne 3.
Bapuanr 2.

302. Tpu oauHAKOBBIX ToueuHBIX 3apsaa Q1 = Q2 = Qs = 2 K7 HaxoAsTCs B BEPUIMHAX PABHOCTO-
POHHETO TPEYTOJIbHUKA CO CTOpOoHaMU o = 1() cm. OnipeieuTh MOTYJIb M HalpaBiieHue cuiibl F, mei-
CTBYIOLIEH Ha OZMH U3 3apsJIOB CO CTOPOHBI IBYX JIPYTHX.

312. Tlo ToHKOMY TOJIYKOJIBIY paauyca R = /0 cm paBHOMEpPHO pacmpejelieH 3apsl ¢ JTHHCHHON
IUVIOTHOCTBIO T = [ mxKn/m. OnpenenuTs HANPsHDKEHHOCTh £ AJIEKTPUUYECKOTrO TMOJIs, CO37aBaeMoro
pacrpeneneHHbIM 3apsiioM B Touke (), COBITIArONIEH C IEHTPOM KOJIBIIA.

322. Ha n1Byx KOHIEHTpHuecKuX chepax paauycoM R u 2ZRpaBHOMEpHO pacripeieneHbl 3apsibl ¢ Ho-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 01 U g2 (puc. 5). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca, HaiiTu 3aBUCHMMOCTb E(T) HaIpsYKEHHOCTH 3JIEKTPUYECKOrO MOJsl OT PAaCCTOSIHUS M Tpex
obnacreii: |, Il u ll. Ilpunare o1 = o, 02 =- ¢; 2) BBIYUCIUTH HAIPSHKEHHOCTh £ B TOUKE, y/aJIeHHON
OT IIEHTpa Ha PAcCTOAHME I, U yKa3aTh HampabieHue BekTopa E. punsts o = 0,1 nKn/m?, r = 3 R; 3)
noctTpouts rpaduk Ey.

332. DneKkTpUUecKoe MoJIe CO3/]aH0 3apsSKEHHBIM MPOBOSIIUM LIApOM, MoTeHIMan ¢ kotoporo 300
B. Onpenenuts paboTy cwil moJist 1Mo nepemenieHuio 3apsga Q = 0,2 mxKn u3 Toukn 1 B TOUKy 2
(puc. 6).

342. DnexTpoH, obnamaBmMil KHHETHYECKOW dHeprued T = /() 5B, BIeTeN B OHOPOIHOE JIEKTPUYE-
CKO€ I10JIe¢ B HANpaBJICHUU CHJIOBBIX JHMHUN mois. Kakoil ckopocTbio OyaeT o6iajaTh 3JIEKTPOH,
PO B 3TOM IT0JIe pa3HOCTh oTeHmanoB U = § B?

1 Yckopenue a onpenensercsa B MOMEHT BXOKIEHHS 3apsyKeHHON 4aCTUIBI B 06JaCTh IPOCTPAHCTBA, TJIE IOKATM30BaHa OHOPOIHBIE
MarHUTHOE U AJIEKTPUUYECKOE TOJIA.
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352. Kongencarop emkoctbio C1 = 10 mx® 3apspken 1o Hanpspkenus U =70 B. Onpenenuts 3apsn
Ha OOKJIaJIKax 3TOr0 KOHJEHCcAaTopa MOocie TOro, Kak napauieiabHo eMy OblI MOJIKIIYEH JPYyroi, He-
3apsKEHHBIN, KOHAEHCATOp eMKOCTbI0 C2 = 20 MK D.

362. DJIC Gartapeun ¢= 80 B, BHyTpeHHee compoTuBieHne R; = 5 Om. BHemHsas nens motpediser
MotHocTh P = 100 Bm. Onpenenuts cuity Toka | B nenu, Hanpspkenue U, oy KOTOPBIM HAXOAUTCS
BHEIIIHSAA 1IeMlb, U €€ conpoTuBiieHue R.

372. Cuna Toka B HPOBOJHUKE H3MEHSETCS CO BpeMeHeM 110 3akony | = l,e™, raelo = 20 4, o = 10%¢”
! Onpenenuts KoMMYECTBO TEMNOTHI, BBLIEIMBILIEECS B IPOBOAHMKE 3a Bpems t = 107%¢.

Puc.5 Puc.6

KonTpomnbHas padora Ne 4.
Bapuanr 2.

402. MareuTHBIA MOMEHT Pm TOHKOTO MPOBOJIAIIET0 KOIbIA Pm =5 A - M2 OmnpeieuTh MarHUTHYIO
UHAYKIMIO B B Touke A, HaxozsIelcs Ha OCH KOJbla M YAAJIEHHOM OT TOYEK KOJIbLIa HAa PACCTOSIHUE
r=20 cm (puc. 7).
412. Tlo Tpem napajuieabHBIM MPSIMBIM IPOBOJIAM, HAXOSIIMMCS Ha OJJMHAKOBOM pacctosiauu d = 20
CM JIpYT OT JIpyra, TeKyT oanHakoBble TokH | =400 A. B AByX nmpoBoaax HarpaBlieHUS TOKOB COBIIa-
JAloT. BelYMcauTh UIsl KaXaA0ro U3 MPOBOJOB OTHOIIEHWE CUJIbI, JNEHCTBYIOIIEH HAa HEro, K ero
JUIAHE.
422. Tuck pagnycoM R = 8 cM HeceT paBHOMEPHO pacrpe/IelIeHHBIN 1Mo ToBepXxHOocTH 3apsia (o = 100
uK51/M?). OnpenenuTh MarHUTHBIH MOMEHT pm, OOYCIOBJIECHHBIH BpAlleHHEM AUCKA, OTHOCUTENHHO
OCH, MPOXOASIIEH Yepe3 €ro LEHTP U NEePIEeHIUKYJISPHOM IUIOCKOCTH JHCKa. YTJOBas CKOpPOCTb
BpalleHus aucka o = 60 paz/c.
432. OHO3apsAAHBIN MOH HATPHS MPOIIEN YCKOPSIONIYI0 pa3sHOCTh moreHnuanoB U = 1kB u Bieren
NEePIEHIUKYJISIPHO JTMHUAM MarHUTHOW MHAYKUMH B oaHopojHoe mnose (B = 0,5 Tu). Onpeaenuts
OTHOCHUTEJIbHYIO aTOMHYIO Maccy A MOHa, €CJIM OH OMHUCall OKPYXHOCTh paguycoM R = 4,37 cwm.
442. Vlon, npoiis yCKOpSIOLIYI0 pa3HOCTh noTeHuuanoB U = 645 B, Bieren B CKpelleHHBIE MOA
OpsIMBIM YIJIOM OofHOpoAHble MarHuTHOe (B = 1,5 M Tn) wu anexkrpuueckoe (E = 200 B/m) mons.
Onpenenuts OTHOIIEHUE 3apsiia MOHA K €r0 Macce, €CJIM MOH B 3TUX IOJISAX JABHIKETCS NPSAMOJINHEN-
HO.
452. MarautHblii motok @  ckBO3b cedeHue cosieHouaa paseH 50 MxBO. /Inuna conenonma £ = 50
cM. HaiiTu MarHUTHBII MOMEHT Pm COJIEHOUA, €CIIH €r0 BUTKH IJIOTHO MPUJIETAIOT APYT K APYTY.
462. B omHOpOAHOM MarHUTHOM ToJjie ¢ uHaykiueit B = 0,5 Ti Bpamiaercs ¢ 4acTOTOM n =
10 ¢! crepxens mmuHO# £ = 20 cm. Och BpalieHHs MapaienbHa JTMHHAM HHAYKIHA B TIPOXOIHT
4yepe3 OAWH M3 KOHLIOB CTEPXHS NEPIEHIUKYISIPHO €ro ocu. OIpenenuTs pasHOCTh MOTEHIIMAIOB
Una KOHIIaX CTePKHSI.

26



472. Ha xapToHHbIii kapkac piuHoi € = 0,8 M u auametpom D =4 cM HamoTaH B OJUH CJIOH TIPOBOJ
auamerpom d = 0,25 MM Tak, 4TO BUTKH ILIOTHO MPUJIETal0T APYyr K APYry. Berawciauth
MHAYKTUBHOCTH L MOJIyuYuBLIETOCS CONEHOUAA.

Puc. 7
KontponbHas padora Ne 3.
Bapuanr 3.

303. JIBa moyioKUTENbHBIX TOYCYHBIX 3apsina Q u 9Q 3akperuiensl Ha paccrostauu d = 100 cm apyr
ot apyra. OnpenenuTh, B KaKOH TOUKe Ha MPSMOM, MPOXOASIIEH yepe3 3aps/bl, CleAyeT OMECTUTD
TPETUil 3apsi Tak, 9TOOBI OH HAXOJWJICS B PABHOBECHH. YKa3aTh, KAaKOH 3HAK JOJDKEH MMETh ATOT
3apsia A7 TOro, YTOOBI paBHOBECHE OBLIO YCTOMYMBBHIM, €CIU MEPEMENICHHS 3apsiI0B BO3MOYKHBI
TOJIBKO BJOJIb ITPSIMOM, POXOALIEN Yepe3 3aKPEIJICHHBIE 3apsibl.

313. Tonkoe KoibIIO HeceT pactpenencHHbd 3apsaa Q = 0,2 mxKn. Onpenenuts HaIPsKEHHOCTh F
AIIEKTPUYECKOTO MOJIsI, CO3JaBa€MOr0 pPacCHpE/eIeHHbIM 3apsiioM B TOYKE A, paBHOYJAJIEHHOH OT
BCEX TOYEK KoJbla Ha paccTossHuu I = 20 cm. Paguyc xonbua R = 10 cm.

323. Ha nByX KOHIEHTpHUECKHX cdepax paanycoM R u 2RpaBHOMEPHO pacrpenesieHbl 3apsIbl C 1M0-
BEPXHOCTHBIMU IIJIOTHOCTSIMH g1 U g2 (puc. 8). Tpebyercs: 1) ucnons3ysa teopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTb E(T) HampsDKEHHOCTH 3JIEKTPUYECKOIO MOJS OT PacCTOSHUS JUISl TPEX
obnacreii: |, Il u lll. 1) npunsite 61 = - 40, 02 = 0. 2) BBIYUCIUTH HANPSHKEHHOCTHh £ B TOUKe, yna-
JIEHHOH OT IIEHTpa Ha paccTOsHKE I, ¥ yKa3aTh HanpapieHue BekTopa E. [punsaree = 50 nKu/m?, r =
1,5 R; 3) moctpouts rpaduk E.

333. Diekrpudeckoe mosie co3aano 3apsaamu Q1 = 2 uxKn u Q2 = -2 mxKn, HaXOIAITUMECS Ha pac-
crosiun d = 10 cm apyr ot npyra. OnpeaenuTs paboTy CHII MOJIs, COBEPLIAEMYIO MTPHU MEPEMEIICHUN
3apsipa Q = 0,5 mxKn w3 Toukul B TOUKy 2 (puc. 9).

343. Haiitu otHomeHne ckopocteit nonoB CU™ u K, mpoleiumx oJMHAKOBYIO Pa3HOCTh OTEHIH-
aJloB.

353. Kongaencaropsl eMkocTsiMu C1 = 2 ux®@, C2 = 5 mx® u C3 = 10 mx®@ coenuHEHBI OCIEA0Ba-
TeNbHO U HaxoAasTcs noj HanpsbkeHueM U = 8§50 B. Onpenenuts HalpsHKEHUE U 3apsijl Ha KaXKI0M U3
KOHJICHCATOPOB.

363. Ot 6arapen, I/IC xotopoii ¢ = 600 B, TpebyeTcs iepenaTh SHEPruio Ha paccrostaue £ = 1 k.
[Totpebnsiemas momHOCTh P = 5 xBm. HaiiTu MUHUMasIbHBIE IOTEPH MOIIHOCTH B CETH, €CITU Jua-
METp MEIHBIX MOABOSIIIKX MpoBoaoB d = 0,5 cm.

373. Cuna Toka B mpoBoaHUKE corpoTuBieHrneM R = /0 Om 3a Bpemsi t = 50 ¢ paBHOMEpHO HapacTa-
er ot l1 = 5 4 nol2 = 10 A. OnpeaenuTb KOIMYECTBO TEMJIOTHl Q, BBIIENUBIIEECS 32 3TO BpeMs B
MIPOBO/IHUKE.
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Bapwuant 3.

403. 1o ABYM CKpEIICHHBIM TOJI IPSMBIM yTJIOM OECKOHEYHO JIJTMHHBIM MPOBOJOM TeKyT Toku | u 21
(1=100 A). Onpenenuth MarHUTHYIO HHAYKIMIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

413. KBaspaTHas IpOBOJIOYHAS paMKa Paclioylo’KeHa B OJHOM IJIOCKOCTU C JAJMHHBIM MPSIMBIM IIPO-
BOJIOM TakK, 4TO JBE €€ CTOPOHBI MapajuienbHbl IpoBoay. Ilo pamke u mpoBoJy TEKYT OJMHAKOBBIE
toku | =200 A. Onpenenuts cuny F, 1eicTByOIIYIO HAa paMKYy, €Ciu OJryKalias K MpoBOLy CTOPO-
Ha paMKM HaXxOJUTCS OT HETO HAa PacCCTOSIHUU, PABHOM €€ JUIMHE.

423. Crepxenb anmuuoit £ = 20 cM 3apsikeH paBHOMEPHO pacIpelefieHHBIM 3apsiioM C JIMHEHHOM
nnotHocThIo T = 0,2 MkKi/M. CTepkeHs Bparmaercs ¢ actotoii N = 10 ¢ oTHOCHTENBEHO OCH, TIep-
NEHAMKYJISIPHON CTEP)KHIO U MPOXOIALIEH depe3 ero koHew. OnpenenuTtb MarHUTHBIM MOMEHT Pm,
00yCIIOBJICHHBIN BPALLIEHUEM CTEPIKHSL.

433. DneKTpoH MpolIes YCKOPSALIY0 pasHocTh noreHiuanos U = 800 B u, BieTeB B 0JHOPOAHOE
MarauTHoe nojie B =47 m Ti, cran aBurathes 1o BUHTOBOW JUHKMHU ¢ miaroM h = 6 cMm. OnpeaenuTs
panuyc R BUHTOBOI JIMHUU.

443. Anb(ha-uacTuiia BieTeNIa B CKpEIIEHHBIE MO MPsIMBIM yriioM MaraHuTaoe (B = 5 mTn) u snek-
tpuueckoe (E = 30 kB/M) mons. Onpeseuts yckopeHue a- anb(a-4acTULlbl, eclu €& ckopocTh V (| V |
=2 - 10°® m/c) mepnenuKyspHa BekTopaM B u E, mpuuem cuibl, JeiiCTBYIOIINE CO CTOPOHBI THX
10JIeH, IPOTUBOHAIPABIICHBI.

453. B cpenmHeil 4acTu CoJIHOMIA, COAEprKaero N = 8 BUTKOB/CM, MMOMEIICH KPYrOBOW BUTOK JHa-
merpoMm d = 4 cm. [TmockocTh BUTKa pacmonioxkeHa moa yriom ¢ = 60° k ocu coneHounga. Onpene-
JUTh MarHUTHBIA MMOTOK @, MPOHU3BIBAIOIINI BUTOK, €CJIA 110 0OMOTKE cojleHou 1a TedeT Tok | =1 A.

463. B mpoBOJIOUHOE KOJIBLIO, MPHCOEIMHEHHOE K OaNIMCTMYECKOMY TaJlbBaHOMETpPY, BCTABUIIM
npsimMoit marHut. [Tpu sToM mo menu npomen 3apsa Q = 50 mxKi. Onpenenuts n3MeHEHHE MarHUT-
Horo notoka A® uepe3 KOJbIIO, €CIM CONPOTUBIIEHHUE LIeNH ranbBanomerpa R =10 Om.

473. Karymika, HaMOTaHHasi HA MarHUTHBIN MWIMHAPUYECKUH kapkac, umeer N = 250 BUTKOB U WH-
OYKTUBHOCTb L1 =36 MI'H. UTOOBI yBeIHYUTh HHAYKTUBHOCTh KaTymkH 10 L2 = 100 mI'H, 0OMOTKY
KaTYyIIKH CHSUIM U 3aMEHUJIM OOMOTKOMU 13 00Jjiee TOHKOW MPOBOJIOKH C TAKMM pacdyeToM, 4TOObI JITHU-
Ha KaTYyIIKH OCTajach NpexHed. CKOJIBKO BUTKOB OKa3aJ0Ch B KAaTYILKE I10CIIE NEPEMOTKHU ?

P ; P
———-———é————— A
=7 £

Puc.10

KonTponsnas pabora 3.
Bapuanr 4.
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304. Ia ogrHAKOBO 3apsKCHHBIX IIapUKa MOJBENICHBI B OJHOW TOYKE HA HHUTSX OJUHAKOBOW -
Hbl. [Ipu 3TOM HUTH pazouuiuck Ha yroiu a. lllapuku norpysxkatot B macio. KakoBa mioTHOCTE p Mac-
Ja, €CIM YroJl PACXOKIEHUSI HUTEH MpU MOTPYKEHUH B MAcCllo OocTaeTcss Hem3MeHHbIM? [IMOTHOCTh
MaTepuana mapukoB po = 1,5 - 10° ke/m®, nudnexTpudeckas IPOHUIIAEMOCTh Macna & = 2,2,

314. Tpetb TOHKOTO KOJIbLIa paguyca R = /0 cm Hecer pacnpenenensslil 3apsang Q = 50 nKn. Onpe-
JEJIUTh HAMPSHKEHHOCTh £ 3JIEKTPUYECKOro MOJsl, CO3aBaeMOro pacipeIeICHHbIM 3apsIoM B TOUKE
O, coBnaiarolel ¢ LEHTPOM KOJIblia.

324. Ha nByX KOHIIEHTpHUYECKUX chepax pagnycoMm R u 2RpaBHOMEPHO pacmpenesieHbl 3apsbl C 1o-
BEPXHOCTHBIMH IIOTHOCTSAMH o1 U g2 (puc. 11). Tpebyercs: 1) ucnonb3ys reopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTb E(T) HampsDKEHHOCTH 3JIEKTPUYECKOIO IOJS OT PacCTOSHUS IS Tpex
obmacreii: |, Il u lll. Ilpuasateor = - 20, 62 = 0; 2) BBIYUCIUTH HANPSDKEHHOCTh E B TOYKE, YJaJcH-
HOI1 OT IEHTpa Ha paccTosHUE I, ¥ yKa3aTh Hanpasiuenue Bektopa E. [punstee = 0,1 mxKn/m?, r =
3R; 3) moctpouts rpaduk E).

334. JIBe mapaiienbHble 3apsKEHHBIC II0OCKOCTH, TOBEPXHOCTHBIC INIOTHOCTH 3apsijia KOTOPBIX 01 =
2 mxKn/m? v 62 = - 0,8 mxKn/m?, naxoasrcs Ha paccrosauu d = 0,6 cm apyr ot apyra. OnpenenuThb
Pa3HOCTh NMOoTeHIMaN0B U MeX1y TIIOCKOCTAMH.

344. Dnextpon ¢ sHepruei I = 400 5B (B OECKOHEYHOCTH) JABUIKETCS BJOJIb CHUJIOBOW JIMHUU TIO
HaIPaBJICHUIO K TTOBEPXHOCTH METAJUIMUECKOU 3apspkeHHOU cdepsl paauycom R = 10 cm. Omnpene-
JUTh MUHUMAJIBHOE PACCTOSHUE 0, HA KOTOPOE MPUOIU3UTCS AJIEKTPOH K MOBEPXHOCTU Cephbl, ecliu
3apsin ee Q = - 10 uKn.

354. JIsa konneHcaropa eMkocTsiMU C1 = 2 uk®@ u Cz = 5 mx @ 3apsiKeHbl 10 HAPsKEHUN U=
100 B n Uz = 150 B cootBeTcTBeHHO. OnIpeieNnuTh HANPsHKEHUE HA OOKJIaJKaX KOHACHCATOPOB I0-
CJIe UX COEIMHEHHUS 00KIIaIKaMt, UMEIOIIIMMH Pa3HOMMEHHBIE 3apsi/ibl.

364. Ilpu BHemHeM conpotuBiieHnd R1 = § Om cuna toka B uenu |1 = 0,8 A, npu conpoTtusieHun Rz
=15 Om cuna toka |2 = 0,5 A. Onpenenuts cuity Toka |, ; KOpoTkoro 3ambikanus ucrounnka IC.
374. B npoBoHuKe 3a Bpems t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUU CWIIBI TOKA OT 11 = 1 A 1o |2 =
2 A BBLIETUIIOCH KOJIMYECTBO TEIUIOTHI Q = 5 x/[orc. Haiitu conpoTuBienue R npoBogHuka.

KonTponsnas padora Ne 4.
Bapuanr 4.

404. [To 6eCKOHEYHO UIMHHOMY MPOBOJY, H30THYTOMY TakK, KaK 3TO IOKa3aHO Ha pHC. 12, TeueT TOK
I =200 A. Onpenenuts MaruuTHyto uHAyKLIU0 B B Touke O. Paguyc agyru R = 10 cm.

414. KopoTkas KaTylIKa IJI0MaAbI0 MOMepeYHoro cedenust S = 250 oM, conepsxkamias N = 500 But-
KOB TIPOBOJIa, IO KOTOPOMY Te4eT TOoK | = 5 A, momenieHa B OJHOPOJHOE MAarHUTHOE II0JIe Harpsi-
xeHHocTbio H = 1000 A/m. Haiitu: 1) MarHUTHBI MOMEHT pm KaTYILIKH; 2) Bpallaiomuii MOMEHT M,
NeHCTBYIOMMT Ha KAaTYIIKY, €CITH OCh KaTyIIKH cocTaBnseT yron ¢ = 30° ¢ muHuaME moms.

424. TIpOTOH JBIKETCS TI0 OKPY’KHOCTH paamycoM R = 0,5 cM ¢ numeitHoi ckopocTthio v = 10° m/c.
OmnpenenuTs MarHUTHBI MOMEHT Pm, CO37aBa€MBbIil SKBUBAICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-yacTulia npouuia yCKopsoyo pasHocTs noteHuuanoB U = 300 B u, momas B ogHO-
POJIHOE MarHWTHOE TI0JIe, CTajla IBUTAThCs 110 BUHTOBOI JIMHUK paguycoM R = 1 cm u marom h = 4
cM. OnpeaenuTb MarHUTHYIO0 HHAYKIUIO B moss.
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444. DnekTpoH, MPONUJIs yCKOPSIOLIYI0 pasHOCTh noTeHuuanos U = 1,2 kB, nonan B ckpenieHHbIe
MO/ NMPSAMBIM yTJIOM OJHOPOJHBIE MATHUTHOE M 3JIEKTpUuYecKoe moust. OnpenenuTs HanpsHKeHHOCTh
E snexTpuueckoro noJs, €ciy MarHuTHas MHAyKuus B nosns pasna 6 mTi.

454. Ha navHHBIN KapTOHHBIN Kapkac auameTpoM d = 0,2 mm. OmpeaenTh MarHUTHBINA MMOTOK @,
CO3/1aBacMblil TAKUM COJIEHOUJOM Iipu cuiie Toka | =0,5 A.

464. ToHKUI MEIHBIA MMPOBOJ MAcCO M = 5 T' COTHYT B BUJE KBaJipaTa, ¥ KOHIIbI €0 3aMKHYTHI.
KBagpar nomenien B ogqHopoaHoe MarHuTHoe nosie (B = 0,2 Ti) Tak, 4TO €ro mioCKOCTh MEepPHEHAN-
KyJIsipHa JTUHUSM 11o1st. Onpenenuts 3apsa Q , KOTOpbIH MOTEYET MO MPOBOJAHUKY, €CJIU KBaApaT, Mo-
TSHYB 3a IIPOTUBOIIOJIOKHBIE BEPILINHBI, BBITSIHYTbH B JINHUIO.

474. InpykTuBHOCTH L coneHona, HaMOTaHHOTO B OAMH CJIOM Ha HEMarHUTHBIN Kapkac, paBHa 0,5
MIH. [[muHa € conenouna paBHa 0,6 M, muamerp D =2 cm. OmnpenenuTh OTHOIIEHHUE N YKCIIa BUT-
KOB COJICHOM/IA K €T0 JIJIUHE.

KonTponbnas padora Ne 3.
Bapwuanr 5.

305. Yerpipe oguHakoBbIX 3apsaaa Q1 = Q2 = Q3 = Qs = 40 xHn 3aKperuieHbl B BEpIIMHAX KBaaparTa
co cropoHoil o = 10 cm. Haittu cuny F, neiicTByrollyto Ha OJMH U3 3TUX 3apsS70B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHEYHBIN TOHKUH CTEP)KEHb, OIPAaHUYCHHBIA C OJHOW CTOPOHBI, HECET PAaBHOMEPHO pac-
MIpEACIICHHBIN 3apsaa ¢ JMHEWHOW MIOTHOCTBhIO T = 0,5 mxKi/m. OnpenenuTs HaNpsHKeHHOCTh E
AIIEKTPUYECKOTO TIOJS, CO3JAaBAa€MOI0 pAcHpeleIeHHBIM 3apsoM B TOUKEe A, Jiexalleidl Ha ocu
CTEP>KHSI Ha pacCcTOsTHUU 0. = 2() cm OT €ro Havana.

325. Ha nByX OeCKOHEYHBIX MapaUIeNIbHBIX TUIOCKOCTSIX PAaBHOMEPHO pacIpeesieHbl 3apsabl C IMo-
BEPXHOCTHBIMH IJIOTHOCTAMM 01 U 02 (puc. 13). Tpebyetcs: 1) ncnonb3ys treopemy OcTporpaackoro-
["aycca ¥ MpUHLMIT CyNEpHO3ULUH JEKTPUUECKUX TOJIeH, HAalTH BbIpaskeHue E(X) HANpsSKEHHOCTH
anekTpuyeckoro nois B tpex oodnactax: I, Il u . Ilpunareor = 20, 02 = 0; 2) BBIYUCIAUTH Hamps-
YKEHHOCTh E TOJIS B TOYKE, pacHOIOKEHHOM ClieBa OT IIOCKOCTEH, U yKa3aTh HallpaBJIEHUE BEKTOpa
E; 3) moctpouTts rpaduk E (x).

335. Jlumoink ¢ 3eKTprudecKuM MOMEHTOM P = /00 nKn - m cBOOOJHO YCTaHOBWICS B CBOOOJHOM
AIIEKTPUYECKOM T0JI€ HAMPSHKEHHOCTBIO E = 200 kB/m. OnpenenuTs paboTy BHEIIHUX CHII, KOTOPYIO
HEOOXO0IMMO COBEPIIUTS IS HOBOPOTA AUMONA Ha yron o = 180°.

345. DnekTpoH, Ipoiisi B MIOCKOM KOHAEHCATOpEe MyTh OT OJHOM IIACTHHBI 0 APYTOM, mproOpent
ckopocTh v = 10° m/c. Paccrostrne Mexny mnactuHamu d = 8 mm. Haittn : 1). PasHoCTh moTeHIHa-
noB U mexny muactuHami; 2). [IToBepXHOCTHYIO IIOTHOCTD 3apsijia ¢ Ha IIACTHHAX.

355. JIBa 0IMHAKOBBIX TUIOCKUX BO3IYIIHBIX KOHJeHCATOpa eMKOCThi0 C = 100 n® xaxaplii coenn-
HEeHbI B OaTapero mnocieaoBatenbHo. OnpenenuTs, Ha CKOJIBKO U3MEHUTCS eMKocTh C OaTapeu, eciu
MPOCTPAHCTBO MEXKY IJIACTUHAMHU OJIHOTO U3 KOH/IEHCATOPOB 3aMOJHUTH MapauHOM.

365. DJIC Gatapeu ¢= 24 B. Hanbonpas cuia Toka, KOTOPYIO MOXeT AaTh 6arapes Imax = 10
A. OnpeaenuTs MaKCUMaJIbHYIO0 MOIIHOCTD Prax, KOTOpast MOKET BBIACIISATHCS BO BHEIIHEH LIETIH.
375. Cuna Toka B MPOBOJHMKE M3MEHSAETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitu 3apsn Q,

MIPOXOIATIMIA Yepe3 MOoNepeIHOe CeUueHNe TIPOBOIHMKA 3a BpeMs t, paBHOE TOJIOBHHE Ieproja 7,
Ecnu HauanbHas cuna toka lo = 10 A, nuxnnyeckas gacrora o = 50 zc™t.

30



=z
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405. Tlo Tonkomy koibiry paguycom R = 20 cm teder Tok | = 100 A. OnpenenuTs MarHUTHYIO HH-

nyknuto B Ha ocu kosbia B Touke A (puc. 5). Yroa = n/3.

415. Tonkuii npoBoa AnuHOM £ = 20 cM U30THYT B BUJE MOTYKOJIbLIA U ITOMEIIEH B MAaTHUTHOE T10JIe
(B =10 mTx) Tak, yTo miIomaas noixyKoiblia NepueHANKYJIspHA JIMHUAM MarHUTHOU uHAyKuuu. I1o
npoBoay nponyctuin Tok | = 50 A. Onpenenuts cuiy F, nefictByromnyto Ha npoBoj. [logBoasiue
IPOBO/JIA HAIIPABIICHBI B/IOJIb JIMHUH MarHUTHOW WHTYKITHH.

425. Tonkoe komnblo paguycoM R = 10 cm HeceT paBHOMepHO pactipeneneHHbli 3apan Q = 80 uKu.
Konb1io Bpariaercs ¢ yrioBoi cKopocThio @ = 50 paji/c OTHOCUTEIHLHO OCH, COBIAIAOIICH C OJTHUM
U3 TMaMeTpoB KoJiblla. HaliTh MarHUTHBIN MOMEHT Pm, 00YCIIOBJIEHHBIHN BpallleHHeM KOJIbIIa.

435. 3apspkeHHast YacTHIIA MTPOIIUIA YCKOPSIONIY o pazHocTh noTernuanos U = 100 B u, BieTeB B o1-
HopoaHoe MaruuTHoe mojie (B = 0,1 Tu), crana qBUraThcs 1Mo BUHTOBOM JMHUU C marom h = 6,5 cm
u paauycoM R =1 cm. OnpenenuTs OTHOILIEHUE 3apsi/ia YACTULBI K €€ Macce.

445. Ognopoausie maruutHoe (B = 2,5 mTn) u anekrpudeckoe (E = 10 kB/M) monist ckpernieHsl noj
TIPSIMBIM YTTIOM. DIEKTPOH, CKOPOCTh U KOTOporo pasHa 4 - 10° m/c, BieTaeT B 3T 10N TaK, 4TO CH-
JIbl, JNEUCTBYIOIIME HA HErO0 CO CTOPOHBI MarHUTHOTO M 3JIEKTPUYECKOTO MOJIeH, COHAMpaBIICHBI.
OnpenenuTh yCKOPEHHEe @ NeKTPOHA.

455. KBazipaTHblif KOHTYp co CTOpoHOM o = 10 cM, B KOTOpOM TedeT Tok | = 6 A, HaxoauTcs B Mar-
HutHoM mosie (B = 0,8 Tu) mox yriiom o = 50° k nuaMSM uHAYKIMU. Kakyro paboTy 4 HYXHO cO-
BEPIIUTb, YTOOBI MPU HEM3MEHHOM CHJIe TOKA B KOHTYpPE U3MEHUTH €ro (popMy Ha OKPY>KHOCTh?

465. Pamka u3 mpoBoja conpotusiieHreM R = 0,04 OM paBHOMEpHO BpamiaeTcsi B OJHOPOIHOM Mar-
HUTHOM T11os1e (B = 0,6 Tu). Och BpalieHus JSKUT B MIOCKOCTH paMKHU U NEPIEHANKYIJISIpHA JTUHUSIM
uaayknun. [lnomans pavku S = 200 cvm?. Omnpenenuts 3apsan Q , KOTOpHIi MOTEUET MO PaMKe TIpH
U3MEHEHMH yIjla MEeXIy HOpPMalblo K paMKe U JUHUAMU UHAyKuuu: 1). or 0 mo 45°% 2). ot 45 1o
90°.

475. Conenoup comgepkut N = 800 ButkoB. CeueHne cepieyHuKa (M3 HEMarHUTHOTO MaTepHana)

S =10 cm?. TTo 0OMOTKE TEUYeT TOK, CO3/IAFOIINI TTOJIE C uaayknuen B = 8 mTin. Onpenenuts cpea-
Hee 3HaueHne D/IC « £ s> caMOMHIYKIIMHU, KOTOpas BO3HUKAET Ha 3aKMMaX COJICHOM/A, €CIU CHUjia
TOKa yMEHbIIAeTCsl MPAKTUYECKHU 10 Hys 3a Bpems At = 0,8 mc.
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KontponbHas padota Ne 3.
Bapuanr 6.

306. Toueunsie 3apsiubl Q1 = 30 mxKn u Q2 = -20 mxKn Haxoznsrces Ha paccrostauu d = 20 cm npyr
ot npyra. OnpeaenuTs HaNpsHKEHHOCTh AJIEKTPUYECKOro Moyisi £ B TOYKE, YJAJICHHOH OT MepBOro
3apsiia Ha paccTostHuM 1 = 30 cm, a OT BTOpOro - Ha Iz = 15 cm.

316. ITo TorkoMy KoJiblly paaunycoM R = 20 cm paBHOMEPHO pacipeiesieH ¢ JMHEHHOW MIIOTHOCTHIO
7 = 0,2 mxKn/m 3apsan. OnpenenuTs HANPsHKEHHOCTh £ 3JIEKTPUYECKOTro OIS, CO3/IaBaeMOro pac-
Hpe/ICIICHHBIM 3apsoM B TOUYKe A, HAXOMASALICHCS Ha OCH KoJiblia Ha paccTosiHuu h = 2RoT ero 1eH-
Tpa.

326. Ha nByx OecKOHEYHBIX MapajIebHBIX IUIOCKOCTSIX PAaBHOMEPHO pacIlpeneseHbl 3apsabl C 1Mo-
BEPXHOCTHBIMH IIOTHOCTSMH o1 U g2 (puc. 15). Tpebyercs: 1) ucnonbiys reopemy OcTporpaackoro-
["aycca ¥ mpUHLMII CyNEPHIO3ULUM IEKTPUUECKUX T10JI€H, HATH BbIpaskeHUe E(X) HANpsSKEHHOCTH
anekTpudeckoro mnois B Tpex obnactax: I, Il u lll. [Ipunareor = 40, 02 =2 o; 2) npunars o = 40
nK1/M? 1 TOUKY PacroNokKUTh MEKIy ILIOCKOCTAMU; 3) OoCTpouth rpaduk £ (x).

336. UeTblpe 0JIMHAKOBBIX KaIlUld PTYTH, 3apsHKEHHBIX 10 MOTeHIMana ¢ = /() B, cnuBaroTCs B OAHY.
KakoB notenuuan ¢1 odpazoBasiieiics kamim?

346. IIpinHKa Maccoit M = 5 ke, Hecymias Ha cebe N = 10 s1exTpoHOB, MpoIiyia B BAKyyMe yCKOps-
1011y10 pasHocTh noteHuuanos U = [ MB. KakoBa kuHetnueckas 3ueprus 1 neuinHku? Kakyto cko-
pOCTh v IpUOOpena NbUIMHKA?

356. JIBa xouaencaropa eMkoctsMu C1 = 5 mx®@ u C; = 8 mx® COeAMHEHBI MOCIIEIOBATEILHO U
npucoeanHensl k 6arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsabl Q1 u Q2 KOHAEHCATOPOB U Pa3HO-
ctu moteHnuanoB Uin Uamexmy ux oOKIIagKaMu.

366. Axkymynsarop ¢ DC ¢ = 12 B 3apsixkaercs OT CeTH IMOCTOSHHOTO ToKa ¢ HanpspkeHuem U =
15 B. Onpenenuth HaIpsDKEHUE Ha KIEMMax akKyMYyJIsiTOpa, €CJIU €ro BHYTPEHHEE CONMPOTHBIICHHE
Ri =10 Om.

376. 3a Bpemsi t = 10 ¢ ipu paBHOMEPHO BO3PACTAIONICH CHJIC TOKA OT HYJISI O HEKOTOPOT'O MaKCH-
MyMa B MPOBOJHHUKE BBIIEIHIOCH KOMUYECTBO TEIIOTH Q = 40 x/[orc. OnpenenuTs CpeaHIO CUITY
ToKa ¢ | » B mpoBOAHMKE, €ciu ero conpoTuBieHue R = 25 Om.

Puc.15

406. [To 1ByM 6€CKOHEUHO JTMHHBIM NPOBOJAM, CKPELICHHBIM MO IPSMBIM YIJIOM, TEKYT TOKH |1 1
I2 =211 (11 = 100 A). OnpenenuTh MarHUTHYIO HHAYKIMIO B B TOuke A, paBHOYJaJICHHOW OT MPOBO-
noB Ha paccrostaue d = 10 cMm (puc. 6).

416. llIunel renepatopa amuHoi | = 4 M HaxoasTces Ha paccrostauu d = 10 cm npyr ot apyra. Haiitu
CHJTy B3aIMHOTO OTTAJIKUBAHU IIMH IIPU KOPOTKOM 3aMBIKaHUHU, €CIIH TOK |x; KOPOTKOTO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsag Q = 0,1 mxKn paBHOMepHO pactipenenén mo crepxkHio JumHoM { = 50 cm. CrepikeHb
BpalllaeTcs ¢ YIJIOBOM CKOpOCThIO ® = 20 paj/c OTHOCUTENBHO OCH, MEPIEHAUKYIISIPHON CTEPKHIO U
npoxojsuie uepe3 ero cepeauHy. HalTu MarHUTHBIHK MOMEHT pm, OOYCIIOBJIECHHBIA BpalleHUEM
CTEePXKHSI.

436. DnekTpoH BieTeN B 0AHOpoaAHOe MarHuTHOE nosie (B = 200 m Ti) nepneHAuKyIIpHO JTUHUIM
MarHUTHOM HMHIYKUuU. ONpeneauTh CUIy SKBUBAJIEHTHOTO KPYrOBOTO TOKa |y , CO3/1aBaeMoro
JBUKEHHEM 3JIEKTPOHA B MATHUTHOM II0OJIE.
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446. OgHO3apsIAHBIA HOH JIUTHS Maccoil M = 7 a.e.M. MpOIIeT YCKOPSIONIYI0 pa3HOCTh IMOTEHIIUAIOB
U = 300 B marautHOe U 3nekTpuyeckoe mois. OnpenennTh MarHUTHYI0 UHAYKIUIO B momns, ecnu
TPAaeKTOpUsl MOHA B CKPEILEHHBIX MOJIAX NpsMoiuHerHa. HamnpspkeHHocTh E 31ekTpuueckoro moss
paBHa 2 kB/m.

456. ITnockuit KOHTYp ¢ TokoM | =5 A, cB0OOOHO yCTaHOBMIICS B OTHOPOJHOM MarHUTHOM mojie (B
= 0,4 Tn). [Tnomans kouTypa S = 200 cM?. TToamepkuBas TOK B KOHTYPE HEH3MEHHBIM, €T0 IOBEp-
HYJIM OTHOCUTEJIBHO OCH, JIeXKAIlIeH B IJIOCKOCTH KOHTYpa, Ha yroi a = 40° . OnpenenuTs coBep-
HICHHYIO [IPU 3TOM paboTy A.

466. [TpoBosiouyHbIil BUTOK AuameTpoM D =5 cMm u conpotuBienuem R = 0,02 OM HaxoauTcs B 0j1-
HOpPOJHOM MarHUTHOM noje (B = 0,3 Tu). Ilnmockocts BUTKa coctaBiseT yroa ¢ = 40° ¢ nuHUAMU
uaaykuuu. Kakoit 3apsa Q mpoTeder no BUTKY IPU BBIKJIOYEHUH MarHUTHOTO TOJIS?

476. Tlo karymke HHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | =6 A. OnpenenuTs cpenHee 3HaUCHUE
OC « &9 caMOMHAYKIIMM BO3HUKAIOIIEH B KOHTYpE, €CIIM CHJIa TOKa U3MEHHUTCS MPAKTUYECKH 10
HyJIs1 32 Bpems At =5 mc.
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KonTponbnas padora Ne 3.
Bapuant 7.

307. B BepminHax MpaBHJIBHOTO TPEYroJIbHUKA CO CTOPOHOU a = [0 cm Haxonsarcs 3apsabl Q1 = 10
mrKn, Q2 = 20 mxKn n Qz = 30 mxKn. Onpenenuts cuty F, nerictByroniyto Ha 3apsn Q1 co cTopo-
HBI IBYX APYTHUX 3apPsIIOB.

317. Tlo TOHKOMY TIOJTYKOJIBITY paBHOMEPHO pactpeneicH 3apsa Q = 20 uxKn ¢ TuHEHHON TUIOTHO-
ctbto T = 0,1 mxKn/m. OnpeaenuTs HaNpsHKEHHOCTh £ 3IEKTPUYECKOro MOJIsl, CO3aBaeMoro pac-
IpeJIeTIeHHBIM 3apsiioM B Touke O, COBIAAAIONIEH ¢ IIEHTPOM KOJIbIIA.

327. Ha nByx O€CKOHEUHBIX MapajUleIbHBIX MJIOCKOCTAX PaBHOMEPHO paclpelesieHbl 3apsiibl ¢ IMo-
BEPXHOCTHBIMU IIOTHOCTSIMHU 01 U g2 (puc. 17). Tpebyercs: 1) ucnonb3ys reopemy OcTporpaackoro-
["aycca ¥ MpUHLMI CYNEpPHO3ULIUHU JIEKTPUUECKUX IMOJIeH, HallTh BeIpaskeHHe E(X) HaNpsHKEHHOCTH
anekTpudeckoro moist B Tpex obmactsax: |, Il u lll. [lpunareor = o, 62 =-2 o; 2) npunsats o = 20
#K1/M? ¥ TOUKy PacroNoXkuTh CIIpaBa OT IIOCKOCTeit.; 3) mocTponTs rpaduk E (x).

337. ToHKHMIA CTEP)KEHBb COTHYT B KOJBIO paaunycoM R = /0 cu. OH paBHOMEPHO 3apsDKEH C JIMHEH-
HOM TIOTHOCTHIO 3apsaa © = 800 nKn/m. OnpenenuTs NOTEHIMA ¢ B TOUKE, PACIIONOKEHHON Ha OCH
KOJIbI[a Ha paccTosiHuu h = 10 cm oT ero ueHTpa.

347. Kakoif MUHUMAaJIbHOM CKOPOCTBIO Omin JOJDKEH 00JalaTh MPOTOH, YTOOBI OH MOT JIOCTUTHYTb
MMOBEPXHOCTH 3apsHKEHHOTO 710 oTeHrana ¢ = 400 B metamumueckoro mapa (puc. 18)?

357. I1nockuil KOHAEHCATOP COCTOUT U3 IBYX KPYIJIbIX IJIACTUH paanycoM R = /0 cm kaxnas. Pac-
crosiare Mexay ractuHamu d = 2 wm. KoHIeHcaTop nprcoeMHeH K HCTOYHKUKY HanpspkeHus U =
80 B. Onpenenuts 3apsa Q M HanmpspkeHHOCTh E monst KoHJAeHcaTopa B JIBYX Cllydasix: a) JUDJIEeK-
TPUK — BO3yX; 0) AUDIIEKTPUK — CTEKJIO.

367. Ot ucrounuka ¢ HanpsokeaueM U = 800 B HeoOXoauMO nepeaaTh MOTpeOUTEN0 MOIIHOCTD P
= 10 kBm nHa HexoTopoe paccrosiHre. Kakoe Hanbosbliee COMPOTUBICHNE MOXKET UMETh JIMHUS T1e-
penauu, 4ToObl MOTEpU YHEPTruu B Hel He nmpeBbimany 10 % ot nepenaBaemMoit MOIIHOCTH?

377. 3a Bpemsi t = 8§ ¢ mpu paBHOMEPHO BO3PACTABIIICH CHJIC TOKA B MPOBOJHUKE CONTPOTHBICHHEM R
= 8§ Om BBIACTUIIOCH KOJTHYECTBO TeOThl Q = 500 [owc. Onpenenuts 3apsy (, TPOXOASIINI B IPO-
XOJSINI B MPOBOJHUKE, €CIIU TOKA B HAYaJIbHBII MOMEHT BPEMEHU paBHA HYIIIO.
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KontponbHas padora Ne 4.
Bapuanr 7.

407. ITo 6ecCKOHEYHO UTMHHOMY TIPOBOJY, H30THYTOMY TaK, KaK 3TO IMOKa3aHO Ha puc. 19, Teder Tok
I =200 A. Onpenenuts MaruuTHyto nHAyKIU0 B B Touke O. Paguyc ayru R = 10 cm.

417. KsanpaTHblif KOHTYp co cTopoHOoi o = 10 cM, mo koropomy teueT Tok | = 50 A, cBobOgHO
YCTaHOBUJICS B OAHOPOHOM MarHuTHOM noje (B = 10 mTin). Onpenenuts uzmenenue All moreHim-
aIbHOM SHEPruu KOHTypa IpH MOBOPOTE BOKPYT OCH, JEKalled B IJIOCKOCTU KOHTYpa, Ha yroiu
$=180°.

427. DneKTpoH B aTOMe BOAOPOJa ABUKETCA BOKPYT sijipa (IPOTOHA) MO OKPYKHOCTH paauycoM R =
53 cm. OnpenenuTb MarHUTHBIA MOMEHT Pm SKBHBAJIEHTHOTO KPYTOBOT'O TOKA.

437. TlpotoH mpoiien ycKopsoIlyo pasHocTs noteHimanoB U = 300 B u Bieren B omHOpOAHOE
marautHoe noie (B = 20 m Tn) mox yriom a = 30° k nunmsM MarauTHON MHAyKIuH. ONpeaeanTh
mar h u paanyc R BUHTOBO# JTMHUH, IO KOTOPO#t OyA€T IBUTaThCs IPOTOH B MATHUTHOM I1OJIE.

447. Anpda-yactuna, IMENas CKopocTs v = 2 MM/c, BieraeT noj yriioMm a = 30° K coHanpaBieH-
Homy MarauTHoMmy (B = 1 MTin) u snexrpuueckomy (E = 1 kB/M) nonsam. OnpeaenuTs ycKOpeHue a”
anb(ha-gacTHUIIBI.

457. BuTok, B KOTOPOM MOJIEP>KUBAETCS MOCTOsIHHAA cuila Toka | = 60 A, cB0OOOIHO yCTaHOBMIICS B
OJTHOPOIHOM MarHUTHOM moJie (B = 20 mTun). [Inametp Butka d = 10 cm. Kakyro paboty A4 HYXHO
COBEPILUTH Ui TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCHTEIBHO OCH, COBIAJAIOIIEH C AMAMETPOM, Ha
yron a =7/3 ?

467. Pamka, cogepxamast N = 200 BUTKOB TOHKOTO ITPOBOJIa, MOKET CBOOO/IHO BpalaTbcs OTHOCHU-
TENbHO OCH, JeXkKamell B mIockocTH paMku. [lnomans pamku S = 50 cm?. Och paMKH TIepHeHIuKY-
JSIpHA JIMHUAM HHAYKLIUH OJJHOPOJHOro MarHutHoro nois (B = 0,05 Ta). Onpenenuts MakcuMalnb-
Hy10 DJIC & max, KOTOpas HHAYIUPYETCS B paMKe IPH ee BPaIleHnH ¢ yacToToi N =40 ¢,

477. B anexTpuueckoil Lemnu, coaepxaiieil peauctop conporuBienrneM R = 20 OM M KaTyliKy HH-
nykTuBHOCTHIO L = 0,06 T'H, Teuer Tok | =20 A. Onpenenuts cuny Toka | B nenu yepes At =0,2
MC TOCJI€ €€ Pa3MbIKaHHUSL.
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KonTpomnbnas padora Ne 3.
Bapmuanr 8.
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308. B BepmmHax kBajapara HaxoAsaTcs: oguHakoBbie 3apsaapl Q1 = Q2 = Q3 = Q4 = 8 - 10° K. Ka-
KOH OTpHUIaTeNbHBIH 3apsaa Q HyKHO TOMECTUTH B IIEHTPE KBaJApaTa, 4TOOI CHJIa B3AUMHOTO OTTaJl-
KUBaHMSI MTOJIOKUTEIBHBIX 3apsA0B OblIa ypaBHOBEIICHA CHIION MPUTSHKEHUS OTPHUIATEILHOTO 3aps-
na?

318. YerBepTh TOHKOTO KOJIbIIA pagrnycoM R = /(0 cm HeceT paBHOMEPHO pachpeneieHHbIi 3apsia Q
= 0,05 mxKn. OnpenenuTs HaNpsHKEHHOCTh EnjiekTpuueckoro mojsi, co3gaBaeMoOro pacipejieseH-
HBIM 3apsJI0M B Touke O, COBMAAIONIEH C LIEGHTPOM KOJIbIIA.

328. Ha nByx KoakcHaabHBIX O€CKOHEUHBIX MUIWHApPaX paauycamMud R m 2R paBHOMepHO pacmpene-
JIEHBI 3apsA/bl C IOBEPXHOCTHBIMU IUIOTHOCTAMU o1 U a2(puc. 20). Tpedyercs: 1) ucnonb3ys reopemy
Ocrparpanckoro-I'aycca: HaWTH 3aBUCHUMOCTh E () HampspKEHHOCTH 3JIEKTPUYECKOro TOJIs OT pac-
crosiaus s tpex obnacreid: |, 11 u 1. Hpunsats o1 = - 20, 62 = ¢} 2) BEIYUCIUTH HANPSHKEHHOCTH £
B TOYKE, YAAJIEHHOM OT OCH IIMJIMHIPOB Ha paccTOsiHUE I, U yKa3aTh HampasiieHue Bektopa E. [lpu-
Hath 0 = 50 uKn/m?, r = 1,5 R ; 3) moctpouts rpadux  E (r).

338. I[Tone 0Opa30BaHO TOYCUHBIM JIUITOJIEM C JICKTPHUUECKHMM MOMEHTOM P = 200 nKn - m. Onpene-
JUTh Pa3HOCTh NoTeHuuanoB U IByX TOUYEK MO, PACHOJIOKEHHBIX CUMMETPUYHO OTHOCHUTEIBHO
JTUTIONSL HA €r0 OCH Ha PacCTOSIHUM I' = 4() ¢y OT LIEHTpa AUTIONSL.

348. B ogHOPOIHOE AIEKTPUUYECKOE IMOJIe HANpsKeHHOCThIO £ = 200 B/m Bietaet (BIOJIb CHUIIOBOM
JIMHHUH) 3JEKTPOH CO CKOPOCTBIO 0o = 2 Mm/c. OnpenenuTs paccTosiHue {, KOTOpOE MPOMIET AIeK-
TPOH J0 TOYKH, B KOTOPOH €ro CKOpOCTh Oy/I€T paBHA [10JIOBUHE HauyaIbHOM.

358. JIBa MeTamnnyeckux mapuka paauycamu R1 = 5 cuuR2 = 10 cm umerot 3apsiabl Q1 = 40 nKn n
Q2 = - 20 nKn cootBercTBenHO. Haiiti 3Hepruro W, KoTopasi BBIICTUTCS MIPU paspsije, eCIIH Mapbl
COETUHUTH MPOBOTHUKOM.

368. Ilpu BKITIOUEHUH 3IEKTPOMOTOpA B ceTh ¢ Hanpspkernuem U = 220 B on notpebisier Tok | = 5 A4.
Onpenenuth MOIIHOCTH, MOTpediseMyto Motopom, u ero KIIJI, ecnmu comporusienne R oOMOTKH
MoTOpa paBHO 6 Om.

378. OnpenenuTts KOIWYECTBO TEIIOTH Q, BhiaenuBIIeecs 3a BpeMs t = /() ¢ B MPOBOJHHUKE COMPO-
tuBiienneM R = 10 Owm, ecnu cuiia TOKa B HEM, paBHOMEPHO YMEHbIIAsICh, U3MeHMIach oT |1 = 10 A

1o 2 =0.
S /7_ I l‘/ J,\ " /I
= (;’('1/?) j Ng Ly
iy s
Puc.20
KonTponbHas padora Ne 4.
Bapuanr 8.

408. Ilo Tonkomy kombity TeueT Tok | = 80 A. OnpenenuTs MarHUTHYIO UHAYKLIHIO B B Touke A,

paBHOY/IaJICHHO OT TOYEK KoJblia Ha paccrosHue I = 10 cMm (puc. 21). Yron o = 7/6.

418. Tonkoe mpoBosIIee KOIbIlo ¢ TokoM | =40 A momenieHo B 0JHOpOHOE MarHuTHOE 1oJe (B =
80 mTn). IImockocTh KodbIa MEPHIEHAUKYISIPHA JTUHUSIM MarHUTHOW WHAYyKIuU. Pagmyc R xombia
paBen 20 cm. Haiitu cuny F, pacTsaruBaronnyto KoJbIio.

428. CrutomHoW muIuHAp paauycoM R =4 cM u BeicoToit h = 15 cM HeceT paBHOMEpHO pacrpejie-
JNeHHBIH o 06seMy 3apsa (£ = 0,1 mx Ki/m®). Linnmaap Bpamaercs ¢ yactoToit N = 10 ¢ otHOCH-

TEJIbHO OCH, COBNAJAIOLIEN C €ro TEOMETPUUYECKON OChIO. HaliTH MarHUTHBIA MOMEHT pm LWJIMHAPA,
00YCJIOBJICHHBIN €ro BpallieHueM
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438. Anbda-gactuia, mporIs YCKOPSIONIYIO pa3HOCTh MOTEHIMaNoB U, cTana qBUTaThCsi B OJJHOPOI-
HOM MarHuTHOM moe (B = 50 m Tir) mo BuHTOBOM HuU ¢ miaroMm h=5c¢cm u  paguycom R =1 cm.
OnpenenuTs yCKOPSIOIIYIO pa3HOCTh MOTEHIIMAIOB, KOTOPYIO MpOIILIa ajdb(a-yacTuma.

448. TIpoTOH MpolIesl HEKOTOPYIO YCKOPSIOIIYIO pa3HOCTh MOTeHIHanoB U U BieTen B CKpelIeHHbIE
O[] TIPSIMBIM YTJIOM OHOpOJHBIE moiisi: MarHuTHOEe (B = 5 MTn) u anexrpuueckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTEHIIMANOB U, €ciii IPOTOH B CKPEIIEHHBIX MOJIAX ABUKETCS MPSAMOJIMHEN-
HO.

458. B ogHOPOJHOM MarHUTHOM I0JI€ MEPHEHIUKYISIPHO JTUHUSAM MHIYKIIUH PACIOJIOKEH IIOCKUI
KOHTYp miomaznpio S = 100 cm?. TToxmepuBas B KOHType IOCTOSHHYIO cuiny Toka | = 50 A, ero
NEepeMEeCTUIIN U3 TOJs B 00JIaCTh MPOCTPAHCTBA, IA€ Moje OTCyTcTBYeT. OnpenenuTs MarHUTHYIO
WHIYKIMIO B 1Mos, eciii py IepeMeIeHn KOHTypa Obuta coBepieHa padota A = 0,4 Jx.

468. [IpssiMoit mpoBoOAIIUNA cTepxKeHD JUIMHOU £ = 40 ¢cM HaxOAUTCSI B OTHOPOJIHOM MAarHUTHOM I10J1€
(B =0,1 Tn). KoHIIBI CTEP)KHS 3aMKHYTHI THOKHUM ITPOBOIOM, HaXOIAIIUMCS BHE 10Js1. CONpPOTHB-
nenue Bcer nenu R = 0,5 Om. Kakas mommuocts P notpelyercs [Uisi paBHOMEPHOTO MEepEeMEIIeHUs
CTEePIKHS MEePIEHINKYISIPHO JIUHUSIM MarHUTHON MHAYKLHUU CO CKOPOCThIO 0 = 10 m/c?

478. llenb cOCTOMT U3 KaTyIIKH UHAYKTUBHOCTBIO L = 0,1 I'H 1 wncrounHuka toka. McTOuHUK TOKa
OTKJIFOUMJIM, HE pa3pbiBas 1enu. Bpems, uepe3 kotopoe cuiia Toka ymenbiuurces a0 0,001 nepBoHa-
yaJIbHOTO 3Ha4YeHus1, paBHo t = 0,07 c. Onpenenutb CONpOTUBIIEHNE KAaTYILIKH.

Puc.21

KontponbHast pabora Ne 3.
Bapuant 9.

309. Ha paccrostauu d = 20 cm HaxoaaTcs aBa TouedHbIX 3apsiaa: Q1 = -50 uKn uQ2 = 100 uKan.
Onpenenuts cuiy F, nefictByrouryto Ha 3apsia Q3 = -/0 nKn, yaaneHHbIH 0T 000uX 3aps0B Ha OJ1U-
HAKOBOE paccTosiHue, paBHoe d.

319. Ilo TOoHKOMY KOJIBIYy paBHOMEpHO pacmpeneineH 3apan Q = /0 nKn ¢ TMHeHHON IIIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HaAMPsHKEHHOCTh E AJIEKTPUYECKOTO TOJs, CO3/1aBaéMOr0 pacipeieieH-
HBIM 3apsI0M B TOUKE A, JIeXKallel Ha OCH KOJIbLA U yIaJIeHHOM OT ero LeHTpa Ha PacCTOSHUE paB-
HOE painycy KoJjblia.

329. Ha nByX KoakcHaJbHBIX OECKOHEUHBIX LMIMHJIpax paauycamu R u 2R paBHOMepHO pacrpene-
JIEHBI 3apsA/Ibl C TOBEPXHOCTHBIMU IUIOTHOCTAMU 01 U g2(puc. 22). Tpebyercs: 1) ucnonb3ys Teopemy
Ocrparpanckoro-I"aycca: HalWTH 3aBUCHMOCTh E () HamnpspKeHHOCTH 2JIEKTPUYECKOTro MO OT pac-
crostaus s Tpex oonacreit: |, 1l u Il TIpusATh 01 = 0, 02 =- 0; 2) BBIYUCIUTH HANPSHKEHHOCTh £ B
TOYKE, YIAAJICHHON OT OCH LMJIMHIPOB Ha pacCTOSHUE I, M yKa3aTh HarpasieHue Bekropa E. [IpuHaTe
o = 60 uKa/m?, r = 3R ; 3) moctpouts rpapux  E (r).

339. DnexTpuueckoe moie 06pazoBaHO OECKOHEUHO IMHHOMN 3apsKEHHOW HUTHIO, JIMHEHHAS TUIOT-
HOCTB 3apsiaa kotopoit ¢ = 20 nKn/m. OnpenenuTs pa3HOCTh MoTeHnanoB U IByX To4ek MO, OT-
CTOSIIIIMX OT HUTH HAa PACCTOSIHUU 'L =8 emu Iz = 12 cm.
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349. DnexTpudeckoe Mmoje co31aH0 OECKOHEUHON 3apsHKEHHOM MpsSMOM JIMHUEH ¢ paBHOMEPHO pac-
npeaeneHHbM 3apsaaoM (t = 10 wKa/m). OnpenenuTs KWHETHYECKYIO YHEPTUIO 123JIEKTPOHA B TOUKE
2, ecnu B Touke 1 ero kunernueckas sueprust 71 = 200 5B (puc. 23).

359. TlpocTtpaHCTBO MEXIy IUIACTUHAMH IUIOCKOTO KOHJIEHCATOpa 3alOjJHEHO JBYMS CJIOSMHU JU-
3JIEKTPHKA: cTeka ToimuHon d1 = 0,2 cm u cioeM napaduna ToamuHoi d2 = 0,3 cm. PazHocTh 10-
TeHIHAIOB MeXay ooknankamu U = 300 B. OnpenenuTs HaNpsHKEHHOCTh £ OIS U TTaJieHue MOTEeH-
1yasga B KaKJI0OM U3 CJIOEB.

369. B cetb ¢ HanpspkenueM U = /00 B moakIIOYMIA KaTyIIKy ¢ conpotuBieHueM Ri1 = 2 kOm un
BOJIBTMETP, COCIMHEHHBIC TocienoBaTenbHo. [lokazanue BoapTMerpa Ui = 80 B. Korma kaTtymiky
3aMEHMJIU Ipyroi, BonbT™MeTp nokaszain Uz = 60 B. Onpenenutb conpoTUBiIeHUE RoIpyroi KaTyIKH.
379. Cuna Toka B 1enu u3MeHsiercs 1o 3akony | = losinwt. OnpenenuTs KOJTUYECTBO TEIUIOTHI, KOTO-
pO€ BBLIETUTCS B IPOBOJAHUKE conpoTuBieHreM R = /0 Om 3a Bpemsi, paBHOE YETBEPTH Nepuoja (oT
tt=0moto=T7/4,rne T= 10 ¢).

KonTpomnbnas padora Ne 4.
Bapuant 9.

409. ITo n1ByM OECKOHEYHO JUIMHHBIM, IPSIMbIM NapajuIeIbHBIM MPOBOJIaM TEKYT OJAMHAKOBBIE TOKH |
= 60 A. OnpenenuTh MarHUTHYIO HHIYKIUIO B B Touke A (puc. 24), paBHOYAaJIE€HHON OT MPOBOJIOB
Ha paccrosiaue d = 10 cm. Yron = /3.

419. KBagpaTHas paMKa U3 TOHKOTO IPOBOJa MOKET CBOOOTHO BPAIIAThCsl BOKPYT TOPU30HTAIBHON
0CH, COBMAJAIoNIEH ¢ 0IHOM U3 cTopoH. Macca m pamku paBHa 20 r. PaMKy momMecTiyii B OJJHOPOI-
Hoe marHuTHoe noje (B = 0,1 Tn), HanpaBieHHOe BepTUKaIbHO BBepX. OnpeaenauTs yroi o, Ha KO-
TOPBII OTKJIOHUJIACh paMKa OT BEPTUKAJIH, KOT/a 10 Hel mpomyctuiu Tok | =10 A.

429. Ilo noBepxHOCTH JucKa paguycoM R = 15 cm paBHOMepHO pacnpeaeneH 3apan Q = 0,2 mx K.
Juck Bpamraercst ¢ yriioBoi ckopocThio ® = 30 pajs/c OTHOCUTETBFHO OCH, IEPIECHANKYISIPHON TITIOC-
KOCTH JMCKa U MpoXoasuiel yepe3 ero ueHTp. OnpeaenuTb MarHUTHBIA MOMEHT pm, 00yCIOBICHHBIH
BpallleHHUEM JIMCKa.

439. Non ¢ xunetnueckoit seprueit T = 1 k3B nonan B oqHopoanoe marautHoe noie (B =21 m Ti)
U CTaJl IBUTaThCsl IO OKPYKHOCTH. ONpeAeTuTh MarHUTHBI MOMEHT Pm KBHUBAJIEHTHOI'O KPYTOBOTO
TOKa.

449. MaruutHoe (B =2 mTn) u snekrpuueckoe (E = 1,6 kB/M) nonst conanpasnensl. [leprnenanky-
nspHO BekTopaM B m E Bieraer »1eKkTpoH co ckopocThio v = 0,8 Mm/c. OnpeaenuTs ycKopeHue a-
JJIEKTPOHA.

459. Ilnockuit koHTYp ¢ TokoM | =50 A pacnonioxeH B 0JHOPOJIHOM MarHuTHoM noie (B = 0,6 Tu)
TaK, YTO HOpMaJlb K KOHTYPY NEepHEHIUKYJIApHA JUHUSIM MarHUTHON mHAyKuuu. Onpenenuts padbo-
Ty, COBEPILIAEMYIO CHJIaMU TOJIS IIPU MEJIJIEHHOM ITOBOPOTE KOHTYpa OKOJIO OCH, JieXkKalllel B MI0CKO-
CTH KOHTYpa, Ha yroia o = 30°.

469. TIpoBoMOYHEI KOHTYp miomansio S = 500 cm? u conpotuBnesneM R = 0,1 OM paBHOMEPHO
BpalaeTcs B OAHOPOAHOM MarHUTHOM none (B = 0,5 Ti). Och BpalieHus JeKUT B INIOCKOCTH KOJIb-
1a U MepHeHAUKYJsSpHA JMHUAM MarHuTHOW MHAyKUMU. ONpenenuTh MaKCHUMajlbHYIO MOIIHOCTb
Prmox, HEOOXOIMMYIO JJIs1 BpallleHUs] KOHTYpa ¢ YIII0BOM cKOpocThio ®» = 50 pas/c.

479. VIcTOYHMK TOKa 3aMKHYJIM Ha KaTylKy conpotuBieHueM R =10 OM u MHIyKTUBHOCTBbIO L =
0,2 I'n. Yepes kakoe BpeMsi cujia Toka B 1ienu gocturHer 50% MakCMMaabHOIO 3HAUYCHHUS?
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KontponbHas padora Ne 5.
Bapuanr 0.

1. YcranoBka ains HaOmoneHus kosiel HproToHa ocBenaeTcss HopMaibHO NaAa0IUM MOHOXPOMATH-
dyeckuM cBeToM (A = 590 uMm). Paguyc kpuBu3HbBI R JIMH3BI paBeH 5 M. ONpeaenuTh TOIIIHHY 03 BO3-
JYLTHOTO MPOMEXKYTKA B TOM MECTE, I'/I€ B OTPAXKEHHOM CBETE Ha0JII0/1a€TCsl TPEThE CBETIIOE KOJIBLIO.
2. Paccrosinne Mexay wTpuxaMu audpakunonHoi pemerkd d = 4 mxM. Ha pemietky nagaer HOp-
MaJIBHO CBET C JJIMHOW BOJNHBI A = 0,58 MKkM. MakcumMyMm Kakoro HamOOJIBIIETO TOPSAKA JacT JTa
peuerka?
3. Ily4ok cBeTa najaer Ha IJIOCKONapalIeIbHYI0 CTEKJISHHYIO IIJIACTUHY, HUXKHSS IOBEPXHOCTh KO-
TOpOW HaxoAuTCs B BoJie. [Ipu kakoM yriie najeHus g CBET, OTPAKEHHBIN OT I'PaHMIIbI CTEKJIO — BO-
na, OyZeT MaKCUMaJIbHO TOJISIPU30BaH?
4. PensaTUBUCTCKUI NPOTOH 001aja)l KHHETUYECKOM 3HEprueil, paBHOM SHEPIrUM MOKOs. ONPEIeNUTh,
BO CKOJIBKO Pa3 BO3PACTET €r0 KUHETUYECKasi IHEPIHsl, €CIIM €0 UMITYJIbC YBEJIMYUTCS B N = 2 pasa.
5. CpenHss SHepreTHdeckas CBETUMOCTh R moBepxHocTy 3emmn pasHa 0,54 J[x/(cm? mun). Kakosa
JIOJDKHA OBITH TeMrepaTtypa 1 TOBEpXHOCTH 3eMIIM, €CITU YCIOBHO CUMTATh, YTO OHA HM3JIyYaeT Kak
cepoe Temno ¢ kodddunueHToM 4epHoThl ar=0,257
6. Ha 1MHKOBYIO TUJIACTUHY HaIlpaBJIEH MOHOXpOMAaTHYECKUH My4yok cBeTta. DoTOTOK mpekpaiiaercs
npu 3ajepkuBatomielt pazHoctu norennuanos U = 1,5 B. OnpenenuTs AIUHY BOJHBI A CBeTa, Naja-
IOLIET0 Ha MJIACTHHY.
7. OnpenenuTb UMIYJIbC pe DJEKTPOHA OTJAuM, eciau GOoTOH ¢ 3Heprueit €1 = 1,53 M»B B pesynbra-
T€ paccesHusi Ha CBOOOJHOM 3JIEKTPOHE MOTEPST 3 CBOEH SHEPTUU.
8. ToueuHbIif HCTOYHUK MOHOXPOMATHUECKOTO (A = 1 HM) U3ITyueHHsI HAaXOAUTCS B LIEHTpe cepuye-
CKOH 3auepHeHHON K00kl paanycoM R = 10 cm. OnpenenuTs CBETOBOE JaBJICHHE p, IPOU3BOAUMOE
Ha BHYTPEHHIOIO MIOBEPXHOCTH KOJIOBI, €CIIM MOIIHOCTh UCTOUHUKA P = 1 KBT.
KonTponbnast padora Ne 5.

Bapmuanr 1.

1. Mexny CTEKJISIHHOM IJIACTUHKOW U JIeKallleld Ha Hel MIIOCKOBBIMYKIJION JIMH30M HaXOAUTCS KUJ-
KocTh. HaliTu moka3zaTesnpb mpenomMiieHus KUIKOCTH, €CIH PaARyC I'3 TPEThEro TEMHOIO KOJIbIla
HeroroHna npu HaOMI0IeHUH B OTPayKEHHOM CBETE C JUIMHON BoJHBI 4 = 0,6 MM paseH 0,82 mm. Pa-
JMyC KpUBU3HBI JIUH3BI R = 0,5 M.

2. Kakoe Haumenblee Y1cia0 Nmin IITPUXOB TOJKHA COAepkKaTh AU(PPAKIIMOHHAS peIIeTKa, YTOObI B
CIEKTPE BTOPOI0 MOPSIKa MOKHO ObLIO BUJIETh Pa3AeIbHO JIBE XKENThIe TMHUH HATPHs C JUIMHAMU
BoJH A1 = 589,0 M u A2 = 589,6 um ? KakoBa anunHa £ Tako# pemieTku, eciy MOCTOSIHHAS PeIIeTKU
d =5 mrm?

3. [InacTuHKy KBapia TOMIMHON d =2 MM TTOMECTHIIN MEX/Y MapauieIbHbIMA HUKOJISIMU, B pe-
3yJbTaTe Yero MIOCKOCTh MOJSPU3ALM MOHOXPOMATHYECKOIO CBETA MOBEPHYJIACh Ha yroia ¢ =53°.
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Kaxkoii HauMeHbIIeH TOMIUHBI Omin CIIEAYET B3SATh IUIACTUHKY, YTOOBI MOJIE 3pEHHUS TTOJISIPUMETPA
CTaJI0 COBEPIIEHHO TEMHBIM?

4. Yacruna IBIKETCS CO CKOPOCTBIO 0 = ¢/3, TIe ¢ — CKOpPOCTh CBeTa B BakyyMme. Kakyto moito
SHEPrUU MOKOS COCTABISET KHHETHUECKAast SHEPTusi?

5. BBIMHUCIUTS HCTUHHYIO TeMIiepatypy 7' BOIb(PpaMOBO paCKAJICHHOH JICHTBI, €CIIA PaIuAIMOHHON
MUPOMETP MOKa3bIBaeT TeMieparypy 7pax = 2,5 kK. IIpuHsATH, 4TO MoOTromaTenbHas CioCOOHOCTh
JUTSE BOJTb()paMa He 3aBUCUT OT YacTOTHI M3MyueHus: u paBaa  aj = 0,35.

6. Kpacnas rpanuna ¢otoaddekra mis mukia Ao =310 HM. Onpeaenuth MaKCUMaIbHYIO KUHETH-
YECKYI0 SHEPTUIO Tmax (DOTOIIEKTPOHOB B 3JIEKTPOH-BOJIbTAX, €CIIM HA IIUHK Ma/JaeT CBET C JUIMHON
BOJIHEI A = 200 HM.

7. ®oton nipu 3 dexre KomnroHna Ha cBOOOAHOM 3JIEKTpOHE ObLT paccesiH Ha yron ¢ =n/2. Onpene-
UTh UMIyIbe p ( B MaB/c)?, nproGpeTeHHbIil 2IEKTPOHOM, €CiH SHEprHsl (POTOHA 10 PaccesHus
ob11a €1 = 1,02 MaB.

2 1Mb5B/c — eauHKLIA UMITYJIbCA:

13,
1 l\/l:-)B/c = w:533x107221«2-mlc
3x10%m/c

KonTpoabsnasi padora Ne 5.
Bapuanr 2.

1. Ha ToHKYyO MJI€HKY B HaIlpaBJIE€HUH HOPMAJIM K €€ IOBEPXHOCTH 11a/1a€T MOHOXPOMATUYECKUI
cBeT ¢ MHOU BoNHBI A = 500 HM. OTpakeHHBIN OT Hee CBET MaKCUMAaJIbHO YCUJIEH BCIIE/I-
CTBHE HHTEP(HEPEHIINH.
2. Kourtpoabnasi padora Ne S,
Bapuanr 3.
1. Paccrostnue L ot mieneit 10 skpana B onbiTe FOHra pasao 1 M. OnpenenuTs paccTOsSHUE MEXIY
HIEJISIMH, €CITU Ha oTpe3ke umnHo# £ = 1 cm ykmagsiBaetcs N =10 TeMHBIX HHTEpPEPEHIIMOHHBIX T0-
noc. JlimHa BoaHbI A = 0,7 MKM.
2. Ha nudpakuroHHy10 penieTky najgaeT HopMaibHO NapajulebHbIN Mydok O0enoro ceeta. CrieKTpbl
TPETHETO U YETBEPTOTO MOPSIIKA YACTUYHO HAKIJIAABIBAIOTCS ApYT Ha Apyra. Ha kakyro JUIMHY BOJIHBI
B CIIEKTPE YETBEPTOTrO MOPsIIKA HaKIaAbIBaeTCs rpanuia (A = 780 HM) cieKTpa TpeThero nopsaka?
3. KBapueByto IIIaCTUHKY IOMECTHIIA MEXy CKPEIIEHHBIMUA HUKOJISIMU. [Ipu kakoil HauMeHbIIeR
TOJIIUHE Amit KBAPIIEBOH TUIACTUHBI TIOJIC 3PEHHS MKy HUKOJISIMH Oy/IeT MAaKCHMAJIbHO TIPOCBETIIE-
Ho? IlocTosiHHAs BpalieHus o KBapla paBHa 27 Tpaji/ MM.
4. Ilpu xako# ckopocTu 3 (B JOJISIX CKOPOCTHU CBETA) PEJIATUBUCTCKAsI Macca JIF000M YacTHUIlbI Belle-
cTBa B N = 3 pa3a 0oJiblIe Macchl MOKOs?
5. Temnepatypa abcontoTHo uepHoro tena T =2 kK. Onpenenuts JUIMHY BOJTHBI Am, HA KOTOPYIO
IIPUXOJNUTCS MAaKCUMYM DHEPTUU U3IYUYEHUS, U CIEKTPAIbHYIO TNIOTHOCTh SHEPTE€TUYECKON CBETU-
MOCTH (M37Ty4aTeIbHOCTH)(I'A,T)max JUIS1 3TOW JUTMHBI BOJIHBIL.
6. ®otoH ¢ sHeprueit € = 10 5B nagaer Ha cepeOpsAHYIO IUTACTUHY U BbI3bIBaeT GpoTodpdekt. Omnpe-
JIEJIUTh UMITYJIBC P, TOJyYEHHBIN MJIACTUHOM, €CIU MPUHSATH, YTO HAIlpaBJIEHUs ABM)KEHUS (DOTOHA U
($OoTO37eKTPOHA JIeXkKAaT Ha OJHOM MPSIMOH, EePIEeHAUKYIISIPHON TOBEPXHOCTH IJIACTHH.
7. Kakast nons sHepruu porona npuxoautcs npu 3¢ dexre Komnrona Ha 351eKTpoH OTAAYH, €CITU
paccestHre (POTOHA MPOUCXOANT Ha yron ¢ = 1/2? Dueprus ¢otoHa a0 paccesHus €1 = 0,51 M»aB.
8. Omnpenenuth K03()(HUIMEHT OTPAKEHHUsI P TOBEPXHOCTH, €CIIH IPH SHEPreTUUECKOI OCBEIeHHO-
ctu Ee = 120 Br/M? naBneHne p cBeTa Ha Hee 0Ka3anoch pasHbM 0,5 MxI1a.
OnpenenuTh MUHUMAIIBHYIO TOJNIHUHY Omin TUIGHKH, €CIIH MTOKA3aTellb MPEIOMIICHHS MaTepraa
ek N =1,4.
2. Ha moBepXHOCTb JU(PPAKIIMOHHON PELIETKH HOPMAJILHO K €€ MOBEPXHOCTH 11a/1aeT MOHOXPOMAaTH-
yeckuit ceT. [locTosiHHas AUQPPaKIIMOHHON pemeTkr B N = 4,6 pa3a 60Jbllie JJIMHBI CBETOBOM BOJI-
Hbl. Haiitu obmiee unciao M nudpakimOHHBIX MAaKCUMYMOB, KOTOPbIE TEOPETUYECKH MOKHO HAOIIIO-
JaTh B IaHHOM CITy4ae.
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8. OnpenenuTs YHEPreTHYECKYI0 OCBEIIEHHOCTh (00Ty4eHHOCTh) Ee 3epKabHOM MOBEPXHOCTH, €CIIH
JIaBJICHUE p, MPOU3BOIMMOE U3nydeHueM, paBHo 40 mklla. M3nydyeHnue nmamaer HOpMaJIbHO K IO-
BEPXHOCTH.

KonTponbnas padora Ne 5.
Bapuanr 4.

1.Ha cTexisHHYIO IJIaCTUHY MOJI0KEeHa BBIMYKJIONW CTOPOHOM MIOCKOBBINYKIasd JuH3a. CBepxy
JWH3a OCBEIIeHa MOHOXpPOMAaTH4YeCKUM cBeToM JiauHoi BoiHbl A=500 um. Haiitu pammyc
RnuH3bI, ecnu paguyc 4eTBEPTOro, TEMHOr0 KoJiblla HpI0TOHA B OTpa)k€HHOM CBETe F3= 2
MM.
2.Ha nqudpakumoHHyo pemerky, cogepxanryto N = 600 mTpuxoB Ha MIJLTUMETP, TaaeT HOPMaJb-
HO Oenblii cBeT. CrieKTp mpoenupyeTcsl MOMEelIeHHOW BOJIM3U PeleTKU JUH30M Ha skpaH. Onpene-
JUTH IIMHY £ CIIEKTpa MEpBOTO MOPs/IKa HAa 3KpaHE, €CIM PACCTOSHUE OT JUH3BI 10 3kpaHa L=1,2m.
['panunpl BUIUMOTO criekTpa: Aq= 780 HM, Ap = 400 HM.
3. Ilpu mpoxokaeHUH cBeTa dYepe3 TPyOky miauHOU €1 = 20 cM, coaepKalyrw pacTBOp
caxapa koHueHtpauued C1= 10%, MI0CKOCTh NMOJSIPU3aLUU CBETA IOBEPHYJIACh HA Yyroil 1
= 13,3°. B apyrom pactBope caxapa, HAUIUTOM B TpyOKy mmHOW ¢2=15 cM, TUIOCKOCTH
MOJISIPU3allMK MOBEPHYJIACch HA yron ¢z = 5,2°.0npenenuts KoHleHTpanuo C2 BTOPOTO pacTBO-
pa.
4. OnpenenuTh OTHOLICHHE PEIATUBUCTCKOTO UMIyJIbca P-3JEKTPOHA C KWHETHYECKOH sHeprueit 77
=153 K KOMIITOHOBCKOMY HMITYJIBCY MoC AJIEKTPOHA.
5. Onpenenuts TeMieparypy 7 ¥ SHEPreTHUECKYI0 CBETUMOCTh (M3JIy4aTelbHOCTh) ReaOCOMIOTHO
YEpHOI0 TeJla, €CIM MAaKCUMYM DHEPTUU U3JyYEHUs IPUXOJAUTCS HA JJIMHY BOJIHBI A= 600 HM.
6. Ha ¢oTosnemMeHT ¢ KaTOAOM M3 JHUTHUS MaaaeT cBEeT ¢ MIuHON BoaHbl A=200 um. Hailitu
HauMEHbIlIee 3HAUYCHUE 3aJep KUBAIOIIEH pa3HOCTU NOTEHIMAIOB Umin , KOTOPYIO HY)KHO HIpH-
JOXHUTh K (OTOIIEMEHTY, 4YTOOBl MPEeKpaTUTh (POTOTOK.
7. OnpenenuTh  MakKCHMallbHOC  HM3MCHEHUE  JUIMHBI BOJHBI (AA)max IPH  KOMIOTOHOBCKOM
paccesHHUM CBeTa Ha CBOOOJHBIX JIEKTPOHAX U CBOOOJHBIX MPOTOHAX.
8. laBnenue cBeTa, MPOM3BOJMMOE Ha 3€pPKaJIbHYIOMIOBEPXHOCTh, p = 5 mlla. Onpenenutsb
KOHIEHTpAIHI0 7o (OTOHOB BOJU3M MOBEPXHOCTH, €CIU JITMHA BOJHBI CBETA, MaJalollero Ha Io-
BEPXHOCTh, A = 0,5 MKM.

KontponbHast padora Ne 6.

Bapuanr 0.

3. [TapamienpHbIN My4OK CBETA MEPEXOAUT U3 INIMIIEPUHA B CTEKJIO TaK, YTO MyUOK, OTPAKEHHBIN OT
TPaHULBI pa3JieNia TUX CPEell, OKAa3bIBAETCS MAKCUMAIbHO MOJAPU30BaHHBIM. ONpEeuTh yrou
MEX/1y MaJJalOLIIM U NPEJIOMIICHHBIM ITy4YKaMHU.

4. ITpoToH ¢ kuHeTnueckoi sHeprueit T = 3 I'3B npu TopMoKeHUH MOTEPSUT TPETh ITON SHEPTHUH.
Onpenenutb, BO CKOJIBKO pa3 U3MEHWICS PENSATUBUCTCKUNA UMITYJIBC O-HACTHIIBL.

5. Uepnoe teno umeet temnepatypy 71 = 500 K. KakoBa Gynet temneparypa T2 Tena, eciu B pe-
3yJibTaTe HarpeBaHUs MOTOK U3TyYEHUS YBEUUHUTCA B N = 5 paz?

6. Ha moBepXHOCTb KaMs MaJaeT CBET C JUIMHOW BOJHBI A = 150 HM. OnpeaenuTh MaKCUMalIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB.
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1. HeB0o30y>KA€HHBIN aTOM BOAOPOAA MOTJIOIIACT KBAHT M3JIyYeHUs ¢ ATUHON BOJHBI A = 102,6 HM.
Breraucnuts, none3ysachk Teopueit bopa, panuyc r 351eKTpoHHON OpOUTHI BO30YKIEHHOTO aTOMa BOJI0-
pona.

2. Beruucnuth Hanbosee BEpOosSTHYIO AeOpONUIIEBCKYIO JUIMHY BOJIHBI A MOJIEKYJI a30Ta, COJIepKalIiX-
Csl B BO3/yX€ [P KOMHATHOM TeMIleparype.

3. OueHUTH C MOMOIIBI0 COOTHOIIEHUSI HEOIPEAETICHHOCTEH MUHIUMAIIbHYI0 KHHETHYECKYIO SHEPTHUI0
AIIEKTPOHA, JBIKYILErocsi BHYTpHU cdepsl pagumycom R = 0,05 awm.

4. Yactuia HaxoauTcs B OECKOHEYHO TITyOOKOM, OJHOMEpPHOM, MPSMOYTOJBbHOM MOTEHLHAIHLHOM
amuke. Hailtu oTHomenue pasHOCTH AEnn+1 COCEIHUX PHEPreTUYECKUX YPOBHEW K 3HEpruu En ya-
CTHIIBI B TpeX ciaydasx: 1) n=2; 2)n=5; 3)n — .

5. Haiitu nepuop nonypacnaaa Ty, paauoakTUBHOTO U30TOIIA, €CJIM €T0 aKTUBHOCTH 3a BpeMs t=
10 cyr ymenpmmiacek Ha 24 % 110 CpaBHEHUIO C IEPBOHAYAIILHOM.

6. OnpenenuTb KOJIUYECTBO TEII0Thl Q, BhIIEISIONICHCS MpU pacnaie pajoHa akTUBHOCThIO A = 3,7
- 10'° Bk 3a Bpems t = 20 mun. Kunertuueckas sHeprus T BhUIETAIONIEH M3 pajoHa a-4acTUIbI PaB-
Ha 5,5 M»3B.

7. Onpenenutek Temnoty Q, HEOOXOMUMYIO ISl HArpeBaHUS KpUcTaiia Kaius Maccod M = 200 r ot
temriepatypbl T1 = 4 K 1o temmeparyper T, = 5 K. IIpuHATH XapaKTEpHUCTHUECKYIO TEMIIEPATYPY
Hebas mig kanusa Op = 100 K u cuutats ycnoBue T<<Op BBINOIHEHHbBIM.

8. OmnpenenuTs JOTI0 CBOOOIHBIX JIEKTPOHOB B MeTie mpHu Temneparype T = 0 K, sHepruu ¢ koto-
PBIX 3aKJIFOYEHBI B UHTEPBAJIC 3HAYEHUN OT Y2 Emax JO  Emax-

KonTponsnas padora Ne 6.
Bapwuanr 1.

1. Beruucnuts no teopun bopa paguyc r,  BTOpO# cTallMOHAPHONW OPOUTHI U CKOPOCTb 12 AIEKTPO-

Ha Ha 3TOM opOuTe JIJIs aTOMa BOJIOPO/A.

2. Onpenenuts sHepru0 A7, KOTOPYIO HEOOXOAMMO JTOMOJHUTEIBHO COOOIIUTH AJIEKTPOHY, YTOOBI
ero ae0poiaeBcKas AJIMHA BOJIHBI yMeHbIIUIach oT A1 =0,2 mm g0 A2 =0,1 aMm.

3. Ucronb3ysl COOTHOLIEHHE HEOIPENIEICHHOCTEH, OLIEHUTh HaUMEHbIIIee OUIMOKN Av B ompezene-
HUU CKOPOCTHU JJICKTPOHAa M MPOTOHA, €CJIM KOOPAMHATHI IEHTPAa MacC 3TUX YACTHUI[ MOTYT ObITh
YCTaHOBJICHBI C HEOTIPEIETICHHOCTHIO 1 MKM.

4. DAEKTPOH HAXOIUTCS B OECKOHEYHO TTyOOKOM, OJHOMEPHOM, MPSMOYTOJIHHOM MOTEHIIHAIBHOM
suuke mmpuHod £ = 0,1 aM. OnpenenuTh B 3JIEKTPOH-BOJIBTAaX HAMMEHBIIYIO PA3HOCTh dHEPTETH-
YEeCKUX ypOBHEH 2JIEKTPOHA.

5. OnpenenuTh, Kakas 10Ji paJlOaKTUBHOIO U30TONA 28295140 pacriagaercsi B TeUeHHe BpeMeHn t = 6
CYT.
6. Maccam =11 ypana 238U B paBHOBECUM C IPOMYKTAMH €0 PACIaia BbLIEISIET MOUIHOCTL P =
1,07 - 107 Br. Haittu Monspnyto Termnory Qm, BHIEISIEMYIO yPaHOM 3a CpeJHEe BpeMs KU3HU T
aTOMOB ypaHa.
7. BbuncnuTh XapakTepucTuieckyto temneparypy Op Jlebast ais skenesa, eciu mpu temmneparype T
= 20 K momspHas TerioeMKocTh xkene3a Cm = 0,226 JIx/K-Monb. YenoBue  T<<®p cyuTaTh BHI-
MOJTHEHHBIM.
8. I'epmanueBbIil kpucTam, mupuHa AE 3anpenieHHoN 30HbI B KOTopoM paBHa 0,72 3B, HarpeBatot
ot temueparypsl t1 = 0° C no Temnepatypsl t2 = 15° C. Bo ckoabKo pa3 BO3pacTeT €ro yAeiabHas Ipo-
BOJINMOCTE?

KontponsHast padora Ne 6.

Bapwanr 2.

1. Beruncnute o Teopun bopa nepuos T BpalieHUs JIEKTpOHA B aTOME BOJ0PO/1a, HAXOASIIErocs B

BO36Y)K,Z[CHHOM COCTOsIHUU, OHpe,[[eJ'ISIeMOM T'JIaBHBIM KBAHTOBBIM YU CJIOM
n=2.
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2. Ha CcKOJIbKO MO OTHOUIEHUIO K KOMHATHOM JOJIKHA MU3MEHUTHCA TeMIeparypa HIealbHOro rasa,
4yTOOBI eOpoiisieBCcKas JUIMHA BOJIHBI A €ro MoJieKyJs yMeHbInuiaach Ha 20 %?

3. KaKoBa JIOJDKHA OBITh KMHETUYECKAasi SHEPTUsl | MPOTOHA B MOHODHEPTETHUECKOM ITyYKe, UCTIOIb-
3yeMOro JUIS HCCIIEIOBAHHS CTPYKTYPHI C IMHEHHBIMU pa3mepamu £ ~ 10 3cm?

4. Yactuua B GECKOHEYHO ITyOOKOM, OJJHOMEPHOM HPSMOYTOJIBHOM MOTEHIIMATLHOM SIIIUKE IUpPHU-
HOH ¢ HaxoauTCs B BO3OYkaeHHOM cocTossHuU (N = 3). Onpeaenutb, B KaKUX ToYkax uHTepBaia 0
<X<{ TJIOTHOCTh BEPOSITHOCTH HAXOXKJICHUS YACTHUIbl UMEET MAKCUMAJIbHOE U MUHUMAJIbHOE 3Haue-
HUSL.

5. AKTUBHOCT A HekoToporo uzotomna 3a Bpems t = 10 cyr ymenpmmnaces Ha 20 %. Onpenenuts
nepuoy noiypacmnaja Ty, 3TOro U30Tomna.

6. OnpenenuTh YHEPrui0, HeoOXOMUMYIO ISl pasaenenus aapa °Ne Ha aBe o-dacTHIB! ¥ Sapo 2C.
DHepruy cBsA3M Ha oJUH HyKiIoH B sapax 2°Ne, *He u 2C pasus cootBercTBenHO 8,03; 7,07 u 7,68
M»5B.

7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCIUJIIATOPOB, HAXOMUTCS TIPH TEMITe-
parype T = O (O =250 K). OnpeaenuTh SHEPTHIO £ CHCTEMBI.

8. IIpu HarpeBaHMM KPEMHHMEBOIO KpUCTa/u1a oT TemnepaTypsl t1 = 0° no Temneparypsl t2 = 10° C
ero yjenpHasi MPOBOJUMOCTh Bo3pacTaeT B 2,28 pasa. [lo mpuBeleHHBIM JaHHBIM ONPEICIUTh LIHU-
puHy AE 3ampelieHHON 30Hbl KpUCTa1a KPEMHMSL.

KonTponsnas padora Ne 6.
Bapuanr 3.

1. OnpenenuTh U3MeHeHUe dHeprun AESIEKTpoHa B aTOME BOJIOPO/Ia MPU U3TYyYEHUH aTOMOM (HOTO-
Ha ¢ yacToToiV =6,28 - 10T

2. ITapannenbHbIN My4OK MOHOIHEPTETHYECKHUX AJIEKTPOHOB MaJlaeT HOPMAJIBHO Ha Auadparmy B BU-
Jie Y3KOW TPsIMOYTOJIbHOM IeJd, ImmpruHa Kotopor o = 0,06 mm. OnpenenuTs CKOPOCTh ITHX AJICK-
TPOHOB, €CJIM M3BECTHO, YTO HA JKpaHe, OTCTOSIIEM OT Iienu Ha paccTosHuu ¢ = 40 MM, mupuHa
LEHTPaILHOTO AU(paKIHOHHOrO MakcumMyMa b = 10 MkM.

3. Hcnosb3ysi COOTHOIIECHHE HEOMPEACICHHOCTEH, OIICHUTh INMUPUHY |0JHOMEPHOrO TOTEHIH-
aJIBHOTO SIIUKA, B KOTOPOM MHUHUMAIbHAS SHEPrusi AJIEeKTpoHa Emin= 103B.

4. B nmpAMOYTOJIbHON MOTEHIMANBHOUN siMe MUPUHON £ ¢ aOCONIOTHO HEMPOHUIIAEMBIMU CTEHKA-
Mu (0<x<0) HaxoauTCS YacTUIIa B OCHOBHOM COCTOSSHUM. HailTu BeposSTHOCTH WMECTOHOXOX-
JIEHUsI DTOU YacTUIlbl B o0nmactu Y £ <X<¥% {.

5. Ompenenutbmaccy m HM30TOHA 131 , HMEIOMETO aKTUBHOCTH A = 37 I'Bk.

6. B oqHOM akTe AeneHus snupa ypaHa 235 ocBOGOKIAETCS sHeprust 200 M»bB. Omnpenenuts:1)
SHEPIHIO, BBIACISIONIYIOCS P paclaje BcexX sAep 3TOro M30Tona ypaHa wmaccod m =1 kr; 2)
Maccy KaMEHHOTO YIJis C yJelbHOW TenioTroi cropanus = 29,3 MJDx/Kr, 5KBUBaJEHTHYIO
B TEIJIOBOM OTHONIeHHH 1 Kr ypana 23°U.

7. Mennsbiit oOpaszen; Mmaccoit m = 100 r Haxoautes npu Temneparype T1 = 10 K. Onpenenuts
teriotry Q, HeoOXoAMMYIO HJis HarpeBaHus obOpasma mo Temmnepatrypbl 72= 20 K.
MoOKHO NpHUHATH XapaKTEPUCTUUECKYIO Temmepatypy Op s meaun pasHoit 300 K, a
ycioBue T <<@®pcuyuTaTh BHITIOJHEHHBIM.

8. p-n-nepexox HaxoguTcs mnoxa obpaTHeiM  HampsbkeHuem U= 0,1 B. Ero compoTuBineHue
R1= 692 Om. KakoBo conportuBienue Rymepexona npu npsMoM Hampsi>KeHUH?

KonTponbnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbKko pa3 uaMeHUTCs nepuoj I’ BpalleHue 3JIeKTPOHA B aTOME BOJIOPO/Ia, €CIIU IPU Mepexo-

Jie B HeBO30YKJICHHOE COCTOSTHUE aTOM M3JIy4dusI (POTOH C AJTMHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KHHETHYEeCKON sHepruu 7 3JeKTpoHa omMOKa B ONpeieeHnH Ae0pOoiIeBCKO
JUTMHBI BOJIHBI AIIO HEPEIATUBUCTCKON hopMmyre He npesbimaet 10%?
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3. Anpda-yacTuiia HaXOAUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM
NOTEHIMAIbHOM sAmuKe. Mcnonap3ys COOTHOMEHNE HEONMPEAECICHHOCTEH, OLEHUTh MHUPUHY
{ simuKa, €CiIU U3BECTHO, UTO MUHMMAaJbHas SHEPTUs o-4acTUILBI Emin = 8§ M»aB.

4 Yactuna B OECKOHEYHO  INIyOOKOM, OJHOMEPHOM, IPSMOYI'OJIbHOM MOTEHIMAIBHOM SIIHKE
HAXOJIUTCS B OCHOBHOM COCTOSIHMM. KakoBa  BepoATHOCTh W OOHApy>KEHHs 4YaCTHUIBI B KpailHei
YETBEPTH SIIHUKA?

5. HaiiTu cpenHio0 MpoaoDKUTEIBHOCTh )KU3HH T aTOMa PaJAHOaKTUBHOTO HM30TOINa KoOaibTa
5o Co.

6. MomHocTs P aBurarenss aToMHOTO cyaHa coctaBiser 15 Msr, ero KIIJ panen 30%.
Onpenenuts MECSYHbBIM Pacxoa SAIEpHOr0 TOPHOYEro Mpu paboTe 3TOro JABUIaTEs.

7. Mcrionp3ysi KBAaHTOBYIO TEOPHUIO TEILIOEMKOCTH DHHIITEWHA, ONpeAeIuTh Kod(phuuneHT
YIOPYTOCTH 3 CBSI3M aTOMOB B KpucTrauie amoMuHus. IlpuHatrs 18 amoMuHus O =
300 K.

8. MeTanibl IUTUH U LUHK NPUBOAAT B CONPUKOCHOBEHHUE JIPYT C IPYroMm mnpu temmeparype I’
= OK. Ha ckoJIbKO M3MEHHTCS KOHIIGHTpAalMs 3JEKTPOHOB MPOBOAMMOCTH B muHKe? Kakol u3
3TUX METAJIJIOB OyJeT UMeTh OoJiee BBICOKHM MOTEHIMAN?

KonTponbnas padora Ne 6.
Bapuanr 2.

1. Beruncnuts no Teopun bopa nepuon T BpallleHus 2JIEKTPOHA B aTOME BOJ0OPO/J1a, HAXOALIETOCs B
BO30YKJIECHHOM COCTOSTHUM, OTIPEJIEIIEMOM IJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha cKoJIbKO IO OTHOLIEHHIO K KOMHATHOW JOJKHA U3MEHUTHCS TeMIIepaTypa UAealbHOro rasa,
4TOOBI JeOPOIICBCKAS JUTMHA BOJIHBI A €ro MOJIEKYJI yMeHbIInIach Ha 20 %?

3. KaKoBa JJOJDKHA ObITh KMHETHYECKas SHEprHsl T MPOTOHA B MOHOIHEPI€TUUECKOM ITyUKe, UCII0JIb-
3yeMOro JUIsl HCCIIEI0BAHMUS CTPYKTYPHI C IMHEHHBIME pazMepami £ =~ 10 3cm?

4. Yactuua B 6€CKOHEYHO I7TyOOKOM, OJTHOMEPHOM NPSMOYTOJIbHOM MTOTEHIIUATBHOM SIIUKE IIHPH-
HOU £ HaxoauTCs B BO30YKIEHHOM cocTosiHuM (N = 3). OnpenenuTs, B KaKUX TOUKax nHTepsaia 0
<X<{ MJIIOTHOCTb BEPOATHOCTH HAXOXIEHUS YACTULBl UMEET MaKCUMaJIbHOE 1 MUHUMAJIbHOE 3Haue-
HUS.

5. AxtuBHOCTH A HekoToporo nzoromna 3a Bpems t = 10 cyr ymenpmmiacek Ha 20 %. Onpenenuts
nepuoy noiypacnaja Ty, 3TOro U30Toma.

6. OnpeneTuTh YHEPTHIO, HEOOXOAUMYIO T pasjenenus aapa 2°Ne Ha aBe o-4acTHIbl 1 Aapo 2C.
DHepruy cBA3M Ha ONMH HyKioH B sapax 2°Ne, *He n 12C papnsl cootsercTBenHo 8,03; 7,07 un 7,68
Mb5B.

7. Cucrema, coctosmias u3 N = 10%° pexMepHBIX KBAHTOBBIX OCIHJIIATOPOB, HAXOAUTCS MPU TEMIIe-
parype T = O (O =250 K). Onpenenuts 3Hepruo E CHCTEMBI.

8. Ilpu HarpeBaHMU KPEMHHEBOTO KpUCTaia OT TemnepaTypsl t1 = 0° 1o Temmneparypbl t2=
10° C ero ynenpHas NpoBOJAUMOCTb Bo3pacTaeT B 2,28 paza. [lo npuBeneHHBIM JaHHBIM ONpee-
JUTH WUpUHY AE 3anpernieHHON 30Hbl KpUCTAJIa KPEMHUS.

KonTponsnas padora Ne 6.
Bapwuanr 3.

1. Onpenenuth u3MeHeHUE dHEPruu AESRJIEKTpOHA B aTOME BOAOPO/A MPU U3ITyYSHUH aTOMOM (o-
TOHA ¢ YacToToHV =6,28 - 10T 1.
2. ITapannenbHbIN Ty4OK MOHOYHEPTETHYECKHUX AJIEKTPOHOB MalaeT HOPMAIBHO Ha AuadparMy B BU-
JIe y3KOM MPSAMOYTOJBHOW 1IEnu, mupuHa Kotopoid a = 0,06 mM. OnpenenuTbs CKOPOCTh 3THX BJIEK-
TPOHOB, €CJIM U3BECTHO, YTO HA 3KpaHE, OTCTOSALIEM OT LIeNH Ha paccTosiHuu ¢ = 40 MM, mMpUHA
[EHTPaILHOTO AU(paKIHOHHOr0 MakcumyMa b = 10 MkM.
3. Hcnonb3ys COOTHOILIEHUE HEONPEICICHHOCTEH, OIIEHUTh MIMPUHY |0JJHOMEPHOTO TMOTEHIIH-
aJIBHOTO SITUKA, B KOTOPOM MHWHUMAIbHAS DJHEPTUsi AJIEKTpoHAa Emin= 103B.
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4.B npsiMOYTOJIbHOM MOTEHIIMATIBHON AMe MUPUHON { ¢ aOCOITIOTHO HEPOHUIIAEMBIMU CTEHKaMH
(0<x<0) HaxomuTCs dYacTHUIla B OCHOBHOM COCTOSHHH. HaiiTm BEpOATHOCTH WMECTOHOXOXK]IE-
HUS 3TOU YacTUIIBI B 00nactu  Ya £ <X<¥ .

5.0mpenenuremMaccy m W30TONA 134 , MMEIOIIEr0 akTUBHOCTh 4 = 37 I'bk.

6.B omHoM akTe nenenus sapa ypana 2°U ocoGoxkmaercs osmeprus 200 M»aB. Ompene-
JUTh:1) SHEPruio, BBLACISIOLIYIOCS npu pacnane BCEX sep 3TOTO U30TOIa
ypaHa Maccoi m = 1 KT; 2) Maccy KaMEHHOTO YIS c
yIeJIbHOUW TeIioToi cropanus ( = 29,3 MJIx/Kr, 5KBUBAJICHTHYIO B TEILIOBOM OTHOIIEHUH |
Kr ypana 23U,

7. Mennsiii oopaszenr maccort m = 100 r Haxoautcs npu Temmeparype T1 = 10 K. Onpenenuts
terory Q, HeoOXoamMmyl HJis HarpeBaHus obOpasma no temnepatrypbl 72= 20 K.
MOXHO NPUHATH XapaKTEPUCTUYECKYI TeMmmepatypy Op miusa meau paBHoit 300 K, a
ycioBue T <<@®pcuyuTaTh BHIIIOJHEHHBIM.

8. p-n-mepexon HaxoauTcs Tmoa obpatHbiM  HampsbkeHuem U= 0,1 B. Ero compotuBienue
R1= 692 Om. KakoBo conporuBienue Rynepexoia npu npsaMoM Hampsi>KeHUH?

KonTponbnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3MeHuTcs nepuoa 1 BpallleHue 3JIEKTPOHA B aTOME BOAOPO/Ia, €CIU MPH Mepexo-
JIe B HEBO30YKJIEHHOE COCTOSIHUE aTOM U3ITydrT (DOTOH C JTTUHOM BOJHBI A = 97,5 HM?

2. [Ipu KakuX 3HaUYCHUSAX KMHETUYECKOU sHeprun 1 3ieKTpoHa omulKa B onpeeeHnu 1eO0ponieBcko
JUTUHBI BOJIHBI ATIO HEPEIATHUBUCTCKON (hopMmyre He npesbimaet 10%?

3. Anpda-yacTuia HaxoAUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM
MOTEHIUAIbHOM siluKe. Vcrnonp3ys COOTHOIIEHUE HEONPEIeICHHOCTEH, OLIEHUTh MHUPUHY
{ suuKa, €clu U3BECTHO, UTO MUHUMAaJbHAs SHEPTHUS o-4acTUIIBI Emin = 8§ M»aB.

4. Yactuma B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, IPSIMOYTIOJIbHOM IMOTEHIUAIbHOM SIIUKE
HAXOJUTCS B OCHOBHOM COCTOSIHMM. KakoBa  BEpOSITHOCTH W OOHapy>KEHHs YacTHUIbI B KpaiiHe
YETBEPTH SALIUKA?

5. HaiitTu cpeaH0i0 MpOAOKUTEIRHOCTh KH3HU T aToMa paJuOaKTUBHOT'O M30TONa KoOaiabTa
so Co.

6. MomHocTh P nBuratesns aToMHOro cyaHa coctasisieT 15 Mar, ero KIIJ panen 30%. Ompe-
JIETTUTh MECSTYHBIM pacXxoj] SACPHOTO TOPIOYEro MNpH padoTe 3TOTO JIBUTaTEIIs.

7. Vcnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DUHIITEWHA, onpeaeauTh KodhPUIHESHT
yOpyrocTu 3 CBSI3U aTOMOB B KpHUCTa/Uie adioMuHUA. [IpuHATE 111 amoMuHUS Of =
300 K.

8. MeTtasuel JINTUH M IUHK MPUBOASAT B CONMPUKOCHOBEHHE JIPYT C APYroM mpu temmeparype T’
= OK. Ha ckonpko M3MEHUTCS KOHIIEHTpALMs JIEKTPOHOB MpoBoAuMOcTH B nuHKe? Kakoil u3
ATHUX METAJIOB OyJeT UMETh 00Jiee BEICOKUHN TMOTCHITHA.

KonTponsnas padora Ne 6.
Bapuanr 5.

1. Ha ckoyibKO M3MEHWIach KMHETHUYECKAsl SHEPIHs MIEKTPOHA B aTOME BOAOPOAA IPHU H3IYYEHHUH
aToMoM (poToHA C JJTMHON BONHBI A = 435 HM?

2. U3 xaTtoaHoU TpyOKH Ha auadparmy ¢ y3KOH IpsIMOYTOJIbHOM IIEIbI0 HOPMAJIBbHO K IJIOCKO-
CTU AuadparMbl HampaBlieH MOTOK MOHOPHCPIeTHUYECKHUX 3JIEKTPOHOB. OnpeaeiauTbh aHOJIHOE
HamnpsoKeHHe TPyOKH, €ClIM U3BECTHO, YTO HAa dKpaHe, OTCTOAIIEM OT IIeJH Ha paccTosHUM ¢
= 0,5 M, mUpuHa HeHTpalbHOTO AudpakiuuoHHOTO MakcumMyma Ax = 10,0 mxm. [upuny
brienun npubates paBHoi 0,10 mwm.

3. CpenHee BpeMs KU3HH aTOMa B BO30YKIEHHOM COCTOSTHUH cocTapiseT A t= 108 c.

[Ipu mepexone aroma B HOpMaJIbHOE COCTOSIHUE HCIycKaeTcsl POTOH, CpeAHssl JJIMHA BOJIHBI
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koToporo paBHa 600 HM. OUEHUTH MHUPUHY AAM3ZITYyYaeMON CIIEKTPAILHON JIMHHUH, €CITH HE MPOHC-
XOJIUT €€ YIIMPEHHUs 3a CUeT IPYTUX MPOLECCOB.
4. BonHoBast (hyHKIIHS, OMMCHIBAIOIIAS JBI)KEHUE DJICKTPOHA B OCHOBHOM COCTOSIHMHM aTOMa BOJIO-
pola, UMeEeT BH]

(p(r) — A-r/ao’
rne A - Hekoropas noctosiHHas; AO - nepBbIii 00poBCcKUM panuyc. HalTu 1 OCHOBHOTO CO-
CTOSIHUS aToMa BOJAOpOa HanboJiee BEPOSTHOE PACCTOSHUE JIEKTPOHA OT spa.
5. CdeTyuk o-4acTull, yCTAHOBIECHHBIH BOJIU3U PaJMOAKTUBHOTO M30TONA, MPHU MEPBOM U3ME-
peaun peructpupoBan Ni= 1400 wyacTur B MHUHYTY, a yepes Bpemsi t= 4 4 -
tonbko N2 =400. Onpexaenuts nepuoj nonypacnana 71/, U30Tora.
6. CuuTas, 4TO B OTHOM akKTe JCJICHHWs sapa ypaHa 235 ocBOGOKIAETCS sHeprus 200 MbB,
ONpeNeNIuTh  Maccy m  3TOTO  M30TONA, IOJBEPIIUIETOCS  JACIECHUIO IIpU  B3pbIBE
aTOMHOM GOMOBI C TPOTHIOBBIM 3KBHBaeHTOM 30-10° Kr, ecim TemnoBoil SKBUBANEHT TPOTHIIA
gpaseH 4,19 MJIx/kr.
7. HaliTu oTHOLIIEHUE CpEeNHEU SHEPTUU (Exp> JIMHEHMHOTO OJHOMEPHOrO OCHMIIATOPA, BBI-
YUCJIEHHON 110 KBAaHTOBOM TEOpPUU, K DBHEPIUU <(Exp TAKOIO0 K€ OCHUILIATOPA,
BBIYMCIICHHONW IO KJIACCUYECKON TeOopuH. BbpluMcieHue MpoM3BECTH ISl IBYX TEMIIEpaTyp:
1) T7=0,10g; 2) T=0g rae O - XapakTepuCTUYECKass TeMmIeparypa ODWHIITEHHA.
8.ComportuBnenue Ri p-n-mepexona, Haxoasierocs moja npsmMeiM HanpsikeHueM U— 1 B, paBHO
10 OMm. Onpenenuts conpoTuBiieHne Renepexoaa npu 00paTHOM HaNpsIKEHUH.

KonTponsHas padora Ne 6.
Bapuanr 6.

1. B xakux npezaenax AL 10JDKHA JIeKaTh JJIMHA BOJH MOHOXPOMAaTUYECKOI'O CBETA, YTOOBI IIPU BO3-
Oy>IEeHUHU aTOMOB BOAOPOJa KBAaHTAMU 3TOT0 CBETA PAANyC I'm OPOUTHI 3JIEKTPOHA yBEIUUMICS B 16
paz?

2. Ilpoton o0namaeT KMHETUYECKOW HHEpTUEH T =1 x3B. Omnpenenuts A0NOTHUTEIbHYIO
sHepruio A7, KOTOpyr0 HEOOXOIUMO €My COOOILUTh A7 TOrOo, 4YTOObI JUIMHA BOJIHBI AJl€
bpoiiyis ymMeHbIIMIIACh B TPU pasa.

3. Jns npuOInKeHHOH OLlEHKM MUHMMAJIBHOM SHEPrUM 3JIEKTPOHA B aTOME BOJIOPOJIa MOXKHO Mpej-
MOJIO’KUTh, YTO HEONPENEIeHHOCTh Al paauyca I 3JIEKTpPOHHON OpOUTHI M HEOINpEeaeleHHOCTh Ap
UMITyJIbCa p 3JIEKTPOHA HA TaKOW OpOUTE COOTBETCTBEHHO CBsI3aHBI CleAyloUmuM oOpa3om: Ar
~ ru Ap = p. Ucnonb3ys 3TH CBSI3U, @ TAK)KE€ COOTHOIIEHHE HEONpENeIeHHOCTEH, HAallTH 3Haue-
HUE pajnyca 3JeKTPOHHOH OpOUTHI, COOTBETCTBYIOIIET0 MUHUMAIBHOM SHEPTUU 3J€KTPOHA B aTo-
Me BOJOpPOJa.

4. YacTuua HaxXOJIMTCAd B OCHOBHOM COCTOSHUHU B MPSIMOYTroJIbHOHN siMe mupuHO#l ¢ ¢ abco-
JIOTHO HENPOHULIAEMBIMH CTE€HKaMHU. BO CKOJBKO pa3 OTIMYAIOTCA BEPOSITHOCTU MECTO-
HAaXO0KJICHMS 4aCTULI: @ - KpallHEN TPETU U @), - B KpallHEeW 4eTBepTH AIuKa?

5. Bo CKOIIBKO pa3 yMEHBUIMTCS aKTUBHOCTh M30TOoma 32 P wepes Bpems t= 20 cyr?

6.Ilpu nenenuu sapa ypama 2°U mop JelcTBHEM 3aMeLIEHHOTO HEHTPOHA 00pa30BaNIMChOCKON-
KU C MaccoBbiMH umciamu M1 =90 wu Mz =143. Onpenenuts yucio HEUTPOHOB, BbUIETEB-
IIMX U3 A7pa B JAHHOM aKTe AeneHus. OnpenenuTb S3HEPTUIO0 U CKOPOCTh KaXKJI0T0 U3 OCKOJIKOB, €C-
JU OHHU pa3jeTalTCs B MPOTHUBOMOJIOKHBIE CTOPOHBI U HX CyMMapHas KMHeTH4eckas sHeprust T
paBHa 160 M»aB.

7. 3uas, yto ans anmaza @p = 2000 K, BEIYMCIUTH €ro yASIbHYIO TEIJIOEMKOCTH MPH TEeM-
neparype 7' = 30 K.

8. Haiitn MmuHNManbHY0 SHEPTruto Win HEOOX0MUMY0 171 00pa3oBaHMs Maphl JIEKTPOH — JIBIP-
ka B kpuctasme CaAs, eciam ero yaenbHas NPOBOAUMOCTH yu3MeHsercs B 10 pa3 mpu

u3MeHeHuu temnepartypst ot 20 go 3°C.

KonTtponbHast pabora Ne 6.
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Bapuanr 7.

1. B ogHO3apsAHOM MOHE JIMTHSI DJIEKTPOH MEPELIEN ¢ UETBEPTOIO SHEPreTUYECKOr0 YPOBHS Ha BTO-
poii. OnpenenuTs JUIMHY BOJTHBI A U3JIy4YEHHUS, UCITYILICHHOTO HOHOM JIUTHSL.

2. Onpenenuth JIUHBI BOJH A¢ bpoilns a-yacTUIBl M NMPOTOHA, NPOMIEAIINX OJUHAKOBYIO
YCKOPSIOILYI0 pa3HocTh noteHuuaioB U=1 kB.

3. MOHOPHEPreTUYeCKHii MyYOK 3JIEKTPOHOB BBICBEUMBAET B ILIEHTPE PKPaHa IEKTPOHHO-TYYEBOM
Tpy6ku maTHO pamuycoM I~ 107 cm. ITomb3ysach COOTHOIIEHHEM HEONpeAeIeHHOCTE, HAllTH, BO
CKOJIBKO pa3 HEONpPEeAeIeHHOCTh Ax KOOpAMHATHI JIEKTPOHA HA HSKPaHE B HAIIPABJICHHUH, NEPIECH-
JUKYJSIPHOM OCH TPYOKH, MeHbIIe pazmepa I nsaTHa. nuHy LanekTpoHHO-ITyueBoi TpyOKH MPUHATH
paBHoii 0,50 M, a yckopsitoiee 351ekTpoH Hanpsbkenne U— paBabiv 20 kB.

4. BonHoBasi (pyHKIIMS, OMUCHIBAIONIAs JBMIKEHHUE 3JIEKTPOHA B OCHOBHOM COCTOSIHUHM aTOMa
BOJIOPOJIa, UMEET BUJ

v (I’) - Ae-rlao’
riae A — HeKoTopas MOCTOsIHHAS; 0o — IepBbId bopoBckuil pagunyc. HailTu 1711 OCHOBHOTO COCTOSIHUSA
aToMa BOJI0poJa 3HaueHue <F> KyJIOHOBCKOM CHJIBL.
5. Ha CcKOnbKO TPOLIEHTOB YMEHBIIMTCS AaKTUBHOCTH M30TOma upuaus 1921r 3a Bpems t =
15 cyr?
6. Anepuas peakuus 1*N (a, p) 1O BbI3BaHA a-yacTuIeli, 0OnanaBIIell KUHETHYECKOH SHeprueii T,=
4,2 MbB. OnpenenuTs TEIUI0BOH 3(h(HEKT ITON peakunu, €Cii MPOTOH, BEUICTEBIINN MO YIIIOM S
= 60° K HAanPaBJICHUIO JIBW)KEHUS 0-4aCTHUIIbl, MOJYYMJ KHHETHYeCKyro sHepruro 1 = 2M»B.
7. Monsipras TertoeMkocTh Cpncepedpa npu temmeparype 7 = 20 K okazanaces paBHo# 1,65
Jx/(Mmonb-K). Beluncnuth 1O 3HAYEHUIO TEIUIOEMKOCTH XapaKTEPUCTUUECKYIO TeMIlepa-
TYypy ®p. YcnoBue T <« ®p cCUUTATh BBIIIOJIHEHHBIM.
8. ConpoTusnenue Rikpuctanna PbS mpu Temmepa type t1 = 20°C pasuo 10% Om. Omnpene-
JUTH ero conpoTtuBieHue Ronpu temmneparype t2 = 80°C.
KonTpomnbnas padora Ne 6.
Bapuanr 8.

1. DnexTpoH B aTOME BOIOPO/ia HAXOIUTCS Ha TPETHEM dHEPreTU4eckoM ypoBHe. OnpeaenuTs KuHe-
TH4ecKyro 7, noreHuuanpHyto 11 v nonxyro £ sHepruto anekTpoHa. OTBET BBIPa3UTh B AJIEKTPOH
BOJIbTAX.

2. OnekTpoH obOnanaer kuHerndeckod  sHeprued 7 = 1,02M>B. Bo ckoiabko pa3 wusMe-
HUTCS JUIMHA BOJIHBI J¢ bpoiins, ecnum KuHeTtuyeckas dHeprus 71 dJIEKTpOHA YMEHBLIUTCS
BJIBOE?

3. Cpennee BpeMs ku3HH At aToMa B BO30YKIEHHOM COCTOSIHHH cocTasiseT okono 1078 c. Ipn
nepexojie aromMa B HOPMaJbHOE COCTOSHME  HCIyckaeTcd  (OTOH, cpemHss  JUIMHA
BOJIHBI <A> Kkoroporo paBHa 400 uM. OIEHUTh OTHOCHUTEIbHYIO MIHUPUHY AMAM3Ty4aeMoOi CIek-
TPaJIbHOW JIMHUH, €CJIM HE IPOUCXOIUT YIIUPEHUS JIMHUU 34 CUET IPYTUX NIPOLIECCOB.

4. DIIEKTPOH HAXOAUTCS B OECKOHEUHO INyOOKOM, OJHOMEPHOM, MPSIMOYI'OJbHOM MOTEHIHAIb-
HOM siIIMKe mUpHHOU {. B kakux Toukax B uHTepBane 0<X<{ NJIOTHOCTH BEPOSTHOCTU HAXOXKIE-
HUA DJIEKTPOHA Ha BTOPOM U TPEThEM DHEPreTUUYECKHX YPOBHSAX OAMHAKOBBI? BhunmcauTh mior-
HOCTb BEPOSITHOCTH I 3TUX TOYEK. Pelenne nosicHUTh rpaukoMm.

5. Onpenenutp uynciao Nsgep, pacnagamiuxcs B TeueHue Bpemenu: 1)t1 = 1 muH,

2)tz =5 cyt, - B paauoakTUBHOM HM30TOonE pocdopa 32P maccoit m = 1 mr.

6. Onpenenuth TerIoBbIe 3Q(HEKTHI CIECTYIONINX PEAK IIHIA:

"Li(p,n)Be u %0(d,a) ¥N.
7. Beruncauth (1o Jlebaro) yaenpHy0 TEIUIOEMKOCTh XJIOPUCTOTO HATPHUS IMPU TeMIlepaTy-
pe T = Op/20. YcnoBue 7 <<Op CYUTATh BHITOJTHEHHBIM.
8. KakoBo 3Hauenue >Heprun @epmMu &F y dJIEKTPOHOB MPOBOJMMOCTH  JIBYXBAJICHTHON Menu?
Bripazuts snepruto @epMu B JKOYJISIX U DJIEKTPOH-BOJIbTAX.
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6. Ha meramumyeckyio MiacTUHy HalpaBieH MOHOXPOMAaTUYECKHUH My4YOK CBETa C YaCTOTOU V =
7,3 - 10* I'm. Kpacras rparuma Ao dpotosddexTa ams JaHHOTO MaTepuana pasHa 560 HM. Omnpe-
JeTUTh MAKCUMAJIbHYIO CKOPOCTh Umax()OTO3JIEKTPOHOB.

7. ®oton c¢ oHepruer €1 =0,51 MdB mnpu paccesHuu HaCBOOOAHOM DJJICKTPOHE MOTEPSIT
NOJIOBUHY CBOel »Hepruu.OnpeneianTs yroi paccestHus % .

8.Ha 3epkajipHyI0 HOBEPXHOCTh MIOMAAbI0 S = 6 cM? MafaeT HOPMAIbHO MOTOK H3TydeHus d, =
0,8 Bt. OnpenenuTh naBleHUE p U CUJIY JaBlIeHHsI FcBeTa Ha 3Ty MOBEPXHOCTD.

KontponbHas padora Ne 6.
Bapuant 9.

1. ®oToH BHIOMBAET U3 aTOMa BOJOPO/IA, HAXOAAIIETOCS B OCHOBHOM COCTOSIHUH, JIEKTPOH C KHUHE-
trueckoi sHeprueit 7 = 10 3B. Onpenenuts sHEprHio € GOTOHA.
2. Kuneruueckas sueprus T 571eKTpOHA paBHA yJABOCHHOMY 3HAYEHHUIO €r0 SHEPTUM TOKos (2 MoC?
). BeruncnuTh qu1uHy BOJIHBL A 1€ Bpoilns 11 Takoro 31eKTpoHa.
3. 15t mpuOIMKeHHON OIIEHKM MUHUMAIBHOM SHEPTHUHU AJIEKTPOHA B aTOME BOJIOPOJIa MOXKHO TIPEIIO-
JOKUTh YTO HeompezaeneHHocTs [Ir panuyca 2 37€KTpOHHOW OpOMTBHI M HEONPENEIIEeHHOCTh Ap nM-
myJbca p 3JIEKTPOHA Ha TaKOW OpOMTE COOTBETCTBEHHO CBS3aHBI CIENYIOIUM 00pa3oM- A2 ~ 2 u
Ap «p. Vicrionb3yst 3T CBSI3U, @ TaKXKE COOTHOILIEHHE HEONPEAETICHHOCTEH, OIpeaeTuTh MUHUMAIIb-
HOE€ 3HaY€HUE FHEPTUH T,mdJEKTPOHA B aTOME BOJIOPOAA.
4.BonHoBas (pyHKIMS, ONUCHIBAIOIIAs IBUKEHHUE JIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJOPO-
J1a, UMEET BUJ]

l//(f) — Ae-r/ao’
rae A — HeKoTopas MOCTOSIHHAS; o — NepBblId bopoBckuit paaunyc. Hailtu 1711 OCHOBHOTO COCTOSIHUS
aToma BoZiopoja cpeaHee 3HaueHue <[> noTeHumanbsHON YHEpPruu.
5.3 kaxaoro MMIUIMOHA AaTOMOB paJMOAKTHUBHOIO M30TOIA KaXAYI0 CEKYHAY paclagaeTcs
200 atomoB. Onpenenuts nepuof nonypacnaga 1''2 u3oromna.
6. OmpenenuTts CKOPOCTH IPOAYKTOB peakimu °B (n,a)'Li, mpoTexaromeii B pesyabTaTe B3aHMO-
JEHCTBUS TEIIOBBIX HEMTPOHOB C MOKOALIMMHUCS ]IpamMu Oopa.
7. Beruncinuts no teopuu Jlebas termioemMkocTh IuMHKa wMaccod M= 100 r nmpu Temnepary-
pe 7=10 K. TIlpusHATH WIS IIUHKA XapakTepUCTUYECKYyIO TemiepaTypy /[ebas ©Op = 300
K u cuutats ycnoBue 7<<@®p BBIIOIHEHHBIM.
8. Ilpsmoe Hampsbkenue U,npusnoxkeHHoe K p-n-iepexoay, paBHo 2 B. Bo ckoibko pa3
BO3PAacTET CHJIa TOKA Yepe3 Mepexoa, eCiIu U3MEHUTh Temmnepatypy oT 71= 30

Kpurepun oneHku:

— 3a I[IPaBUJIBHOC PCIICHHUC OJIHOM 3a1a4u CTYACHT IIOJY4acT JIBa Oamra.

Bropoii cemectp
Bomnpocs! k 1 pyOexHoii aTTectanuu

26. IloctynarenbHOe JBU)KEHUE.

27. BpamaTensHoe JIBIKEHHE.

28. 3aK0oHBI TUHAMUKH.

29. J/lnHamMuKa BpamaTeTbHOTO JBUKCHHS.

30. 3aK0OH BCEMHPHOTO TATOTEHUSI.

31. Cutel TpeHusl.

32. PaboTta. MOIHOCTh. DHEPTHUSL.

33. YcnoBus paBHOBECHUS Ha HAKIIOHHOW TUIOCKOCTH. Phryar.
34. Jlepopmaniust TBEpAOro Teja.

35. MexaHunKa )XHAIKOCTH U Tras3a.
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36. Omnuprueckue (ONbITHBIE). 3aKOHBI HIeaTbHOTO ra3a.

37. OCHOBBI KHHETUYECKOW TEOPUH HUJICATTLHBIX Ta30B.

38. SlBnenue nmepeHoca.

39. BHyTpeHHss 3Heprus UIeaIbHOTO Ta3a.

40. TernmoeMKoCTb.

41. [lepBoe Ha4aIO TEPMOAMHAMUKH.

42. KpyroBoii iporiecc (1uki). Bropoe Hadaao TepMOIMHAMUKH.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

CoNoR~wWNE

Bompocs ko 2 pyOexxHON aTTecTanuu

3aKoH COXpPaHECHUA SJICKTPHUICCKOIr'o 3apsaa. BSaHMOHCﬁCTBHC 3aps108B.

DnekTpuueckoe nose. HanpsskeHHOCTh JIEKTPUUECKOTro MOJIs.
Pa6ota. [ToreHuman u HanpsHKCHUE.

DneKkTpoeMKocTh. [1mockuii KoHieHcarop.

[TpoBOAHMKY ¥ U30JATOPHI (AUIIEKTPUKH) B AIEKTPUUECKOM IIOJIE.
CerHeToaneKTpUKH.

[Tbe303nexTpruueckuii YHPexT.

Cuna ¥ JI0THOCTH TOKA.

Toxk B MeTaju1ax u CruiaBax.

Toxk B 2JIEKTpOIUTAX.

Toxk B raszax.

DIIEKTPUUYECKHUI TOK B BAKyyMe.

TepmoanekTpuyecKkue ABICHUS U UX IPUMEHEHUS.
MarnuTHOe 10JIe ¥ €r0 XapaKTePUCTUKHU.

3akoH Amrepa.

JlelicTBME MAarHUTHOTO TOJIS HA JBHXKYILIAICS 3apsil.

Pabora o nepemenieHno IPOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.
DneKkTpoMarHuTHas UHAYKIWsa. CaMOUHTYKIIHSL.

MaruuTHble CBOMCTBA BELIECTBA.

[Mapmonunueckue koeOaHus.

MexaHn4yeckue rapMOHUYECKUE KOJIeOaHMsl.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

CBOOOIHBIE 3aTyXaOIIKE U BBIHYK/IEHHBIE KOJIeOaHusI.
MexaHu4ecKue 1 AJIEeKTPOMArHUTHBIE BOJTHBI.
PacnipocTpanenrie MEXaHUYECKUX BOJIH B YIPYTUX Cpeaax.
VYpaBHenue Oerymieit BoaHbI. Da3oBasi CKOPOCTb.

3BYK.

Wndpa3Byk u yabTpa3ByK.

DJIEKTPOMAarHUTHBIE BOJIHBI.

OCHOBHBIE CITOCOOBI MOJIYyYCHHA U MPUMCHCHUC DJICKTPOMAIrHUTHBIX BOJIH.

Tperuit cemectp
Bompocsl k 1 pybexxHoii aTTecTanuu

OnTHkKa.

doromeTpusl.

OCHOBBI T€OMETPUYECKOM ONTHUKH.

BomHOBEIE CBOIiCTBA CBETA.

WNurepdepenius creta.

Judpakius certa.

B3anmopeiicTBrE 31€KTPOMArHUTHBIX BOJIH C BEUIECTBOM.
Ilornomenue ceera.

[Honsipuszanus ceera.
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10. 3axonst Mantoca u bprocrepa.

11. JIBoiiHOE JMyuenperIoMiIcHHUE.

12. TennoBoe m3nydenue. 3akon Kupxroda.
13. 3akon Credana-bonpumana. 3akon Buna.
14. ®opmyna Penes-/Ixunca u Ilnanka.

15. ®ororddexr.

16. 3akons! BHenIHETO GoTodddexra.

17. JlaBneHwue cBera.

18. I'uniote3a ne bpoits.

19. KopnycKkynsipHO-BOJIHOBOM JyaTu3M JIEKTPOMArHUTHOTO U3ITyYEHHUS U YaCTHUI] BEIIECTBA.
20. ITpuniun HeonpeneneHHoctu [ elizenbepra.
21. BonmHoBas QyHKITHS.

22. Ypasuenue llIpenunrapa.

RRoOoo~NoO~wNE

©CoNoR~WNE

10
11.
12.

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

Bormpocs ko 2 pyOexHOI aTTecTanuu

Mopenu aroma Tomcona u Pesepdopna.

[Toctynate! bopa.

CrexTp u31y4yeHus aroma BoJ0po/a.

DNEeKTPOH B BOJAOPOAOIIOA00HOM aTOME.

KBaHTOBBIE UnCha.

®epmuonsl 1 0030HbI. [Ipunnun [aymu.

Pacnipenenenue 31eKTpoHOB B aTOME MO COCTOsIHUIO. [lepuonnueckas cucrema 3J1eMEHTOB.
PenTrenoBckue CrieKTphl.

Monekyibl. HekoTopble onTuuecKkre CBOMCTBA MOJIEKYI.
OrnTrueckre KBaHTOBBIE TeHepaTopshl. (J1azepsr).

CocraB sep aTOMOB.

B3aumojielicTBuE HYKIIOHOB U TIOHATHE O AJIEPHBIX CUIIAX.
JledekT Macchl ¥ SHEPTUs CBA3M siipa. Y CTOMUUBOCTD SJIEP.
PagnoakTuBHOCTB.

3aKOH paIMOAKTUBHOTO pacraja.

[IpaBuiio cMmelieHus Ipy paliOaKTUBHOM pacrajie.
OCHOBHBIE TUIIBI AJIEPHBIX PEAKLIUMN.

Peakuus nenenus tsoxensix saep. Llennas snepHast peakuus.
TepmosinepHas peakuus (peakiiusi CHHTE3a Jep).
DneMeHTapHbIe YaCTHUIIHI.

UYerBepThiil CEMECTP.
Bormpocs! k 1 pyGexHoit arTectaniuu

AKOHBI T€OMETPUYECKOM oNTUKH. [IosTHOE OTpaxkeHue cBera.

3epkana. Tonkue nuH3bl. DOpMysa JTUH3bI

®oromerpusi. OCHOBHbIE (POTOMETPUUYECKUE BEIMYMHBI U UX €AMHUILIBI.
SBnenue unteppepenun ceera. Murepdepenuns B Tonkux mieHkax. Kombia HeioTona.
SAsnenne qudpaxun. [Ipunmun [olirenca - dpenens

Merton 30H @penens. Audpakius Openens.

Hudpaxun OpayHrodepa Ha OAHOH 1IETH U HA AUPPAKIIMOHHON PEIIETKH.
Judpakiust peHTTeHOBCKUX JTy4el Ha KpUCTaJlIax.

[Tonsipuszanus ceera. [lonsipusaTops! U aHAIU3aTOPHI.

AHanu3 NoJaspU30BaHHOIO CBETA. BpaleHne miockocTy NoIspU3alym.
SIBieHne gucnepcun cBeTa.

Ilormoenue cBera.
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13. Dddexr Homrepa.

14. 5¢ddext BaBunona - UepeHkona.

15. TernioBoE U3nyUeHUe

16. 3aKoHBI PABHOBECHOTO TEILJIOBOTO U3JTyUEHUS.

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

18. KBaHT u3nydenus. JHeprus KBaHTa U3Ty4eHUsI.

19. ®orosnekrpuueckuii 3pdexrt. 3akons CTOIETOBA.

20. YpaBHenue DiiHIITeHA 111 BHEITHETO hoTod(PdekTa.

Bormpocsl ko 2 pybexxHOl aTTecTanuu

. Macca u ummnynec ¢oTtoHa. JlaBneHue cBera.

. Db dexT Kommnrona.

. Bonna ne- bpoitns.

. CooTHoIIeHHS HeonpeaeneHHocTe. BomHoBast GyHKus.

. YpaBuenue Ipeaunrepa.

. YpaBuenue lllpenunrepa s cTaimOHapHBIX COCTOSIHUM.

. TynnenbHbIi 2P QeKT.

. [loTeHIMaNbHBIN SIIUK.

. JInHEelHbBI TapMOHUYECKUN OCLUILIATOP.

10. JIBOMCTBEHHOCTH IPECTABIECHUN O pUpoie cBeTa. KopryckynsipHO- BOTHOBOU Tyain3M.
Monens aroma Tomcona u Pesepdopna.

1 1JIuneiiuaTeie crieKTpbl aToMOB. CHIEKTp aTomMa BOJIOPO/JIa.

12. OnbiTel @panka u ['epua.

13. MarHuTHBIN MOMEHT 3JIEKTPOHA.

14. Ilpunnun Iaynu. Dnekrponnsie o0onouku. Ilepuoanueckas cucrema anemeHToB MeHenee-

Ba.

15. CrexTpbl MHOT'O3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKUE PEHTI€HOBCKUE, CIIEKTPBI.

16. 3akon Mo3nu. Bogopoaonomo0HbIe CIIEKTPHI.

17. Ilpupona XuMHUECKON CBSI3U. MOJIEKYIISIPHBIE CIIEKTPHI.

19. EcrecTBeHHas paJu0aKTUBHOCTb. 3aKOH paJMOAKTUBHOTO pacnaja.

20. CocraB snpa. HykinoHnsl. 3apsi 1 MaccoBO€ YUCIIO siApa. DHEPTUU U CBA3U SApa.

21. U3oTonsl, MckyccTBeHHBIE IpEeBpallleHus saep.a- U B-pacnana, y-usznydenue. SnepHoie

peakuu.

22. O0onoveyHas U KamnenbHas MOJIETH SApa.

23. llenenwue sinep. Llermnas peakius. SnepHble peakiny Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.

Peakuus cunTesa, nmpobieMa ynpasiisieMOro TEpMOSJIEPHOTO CUHTE3a.

24. OyngameHTanbHbIe B3anMoeicTBrsL. Kimaccuukarus s1eMeHTapHbIX YacTHII.

25. B3auMozeicTBHE 2IEMEHTAapHBIX YaCTHIl U 3aKOHBI COXpaHeHUs. YacTHULIbI M aHTUYACTHULLBI.

26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue nyqm.

27. dynnamMeHTalbHbIE YaCTHIIBl. YaCTULBI-yUYaCTHUKH U YACTHUIBI-TIEPEHOCUUKH B3aUMOEH-

CTBUH.

O 001N DN K~ W —

Kpurepun onenkn:
- ecniu BeImosiHeHO 100% 3amanmsi, TO cTyneHT noydaeT 20 6asios;

- €CJTM BBITIOJIHEHO 75% 3a7aHusi, TO CTYACHT MoaydaeT 15 6aios;
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- ecniu BoIMosHEHO 50% 3amanus, To CTyeHT noiayvaeT 10 6anios;
- €CJIU BBIMIOTHEHO 25% 3aaHusl, TO CTYJCHT MOoIy4aeT 5 0aos;

- ©CIIM BBIIIOJIHEHO MeHee 25%3a1anust, To CTyAeHT noixy4aeT O 6amios.

Ilpunoscenue 3

3a4€THO-YK3aMeHAIIMOHHbIE OUJIeThI

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKNU T'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 1
mucturuHa: «dusukay (1 u3 3)
1. Onucanue nBuxkeHus Ten. TpaekTopus, IepeMelieHne U IPOHCHHbIN My Th.

2. Ypasuenue Ban-nep-Baanbca 115 peanbHBIX ra3os.
3. Beruncnuth paboTy, coBepiaeMyro Ha MyTH s = 12 M CHUJIOH, paBHOMEPHO BO3pACTAIOIIEH C Mpoii-

JIEHHBIM paccTosiHueM, eciu B Hadaie mytu cuia F(0) = 10 H, B konme mytu F(s) =46 H.

3aBenymouuii kadeapoi Ycnaxmues P.T.
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MI/IHI/ICTEPCT@O HAYKU U BBICHIET 9 OBPA3OB1§HI/151 POCCI/II71C1§0171 OEJIEPALINN
I'PO3HEHCKHUU IT'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

3AYETHBIN BUIET Ne 2
mucruruHa: «dusukay (1 u3 3)

1. CkopocTb, YCKOpEHHE.
2. N3orepmel Ban-nep-Baanbca. )Kunkas u razoobpasnas ¢asel. Haceimennsiii nap. Kpurnueckas

TeMIeparypa.
3. Kamens OpoieH BBepx noj yriaoM o = 60° k minockoctu ropuzonTa. Kunetuueckas sHeprus Kam-

Hs B HauaiubHbIM MOMEHT To = 20 [[x. Onpenenuts kuHetnueckyto T u noreHunansHyo U sHepruun
KaMH$ B BBICILIEH TOUKE €r0 TPACKTOPHH.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA30OBAHISI POCCHI7ICI§OI7I OENEPALIUN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akageMmuka M. /[, MumnoHmukoBa

3BAYETHBIN BUJIET Ne 3
mucturnHa: «Dusukay (1 u3 3)
1. YriioBbIe CKOPOCTh M YCKOPEHUE U UX CBSI3b C COOTBETCTBYIOIIUMH JIMHEHHBIMU XapaKTCPUCTHKA-

MH.
2. 3akoH MakcBemia IJIg pacCripeaciicHruda MOJICKYJI HACAJIbHOI'O ra3a 1o CKOpPOCTsAM M SHEPIrusiaM TCII-

JIOBOTO JIBUYKCHUSI.
3. Konbkobexen maccoit mi = 60 Kr, CTosl Ha JIby, OPOCHII PO MAacCOM mz = 5 KI' U BCIICJICTBUE

OTJIa4yM TMOKATUJICS Ha3aJ co CKOpocThio L1 = 1 M/c. Onpenenuts paboTy A, coBepiiaemyro npu Opo-

CaHMH sizipa.

3aBenyromuii kadeapoii Ycnaxmues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA30OBAHNSI POCCHI7ICI§OI7I OEIEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHmukoBa

3AYETHBIU BUJIET Ne 4
mucrturuHa: «dusukay (1 u3 3)
1. IIpuHnun neepuun [Nanunes. MaepuuanbHble CUCTEMBI OTCYETA.

2. XapakTepHble CKOPOCTH MOJIEKYIL.
3. IBa rpy3a maccamMu m1 = 10 kr 1 mz = 15 Kr nojBemIeHbl Ha HUTAX JUIMHOM | = 2 M Tak, 4TO Ipy3bl

COTIpUKAcalOTCA MEKIy co00i. MeHbIuii rpy3 ObUT OTKJIOHEH Ha yroa o = 60° u BeimymeH. Ha ka-
KYI0 BBICOTY h mogHHMYyTCs 00a rpy3a nmociie yaapa? ¥Yaap rpy30B CUUTATh HEYTIPYTUM.

3aBenymouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]éO HAVYKU N BBICHJEFP OBPA3OB/§HI/IH POCCI/II71CI§OI71 OENEPALINUN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. [[. MummoHmmkoBa

3AYETHBIM BUJIET Ne 5
mucturnHa: «Dusukay (1 u3 3)
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1. Bropoii 3akon Hptorona. Mexanndeckue cuibl. [Ipumepsl 1 CBOMCTBA MEXaHMYECKUX CHJI: CUJa
TSKECTH U BEC, CUJIA YIIPYTOCTH, CHJIa TPEHHUS, CHJIa COTIPOTUBIICHUS CPE/IBI.

2. OneiT lTepna no npoBepke pacnpeaenaeHus Makcsesia.

3. IIpousBoas KyOUKH JibJa, XOJOAMIBHHK 3a0pall 13 MOPO3UIILHON KaMephl ¢ TeMreparypoi -12°C
KOJINYECTBO Teria, paBHoe 177 xJx. XonoaunbHblil KOdQduuueHt 1’ = 5,7, B KOMHATe HOJICPKHU-
Baetcs Temneparypa 26°C. Haittu KIIJ] ycTtaHOBKM M onpenennuTh, Kakoe KOJIMUYECTBO TeIlla Iepe-
JAaHO B KOMHATY, M Kakylo paOOTy HaJ0 3aTpaTUTh A (GyHKIHMOHUPOBAHMS XoyoauibHuKa. Cpas-
HUTH XOJIOAWIbHBIN K03 duiment u KI1J{ ¢ ananornyasiMu BeIMUUHAMHE JUIs X0oauIbHuKa KapHo,
paboTaroniero Mexay TEMH K€ TeMIepaTypamMu.

3aBeayrouuii Ycnaxues P.T.

MI/IHI/ICTEPCTJE,O HAVYKHU U BBIC]_LIEFVO OBPA3OB1§HI/I}I POCCHPICISOPI OEJIEPALINN
I'POSHEHCKUNU IT'TOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
“MeHH akageMuka M. /. MummoHImuKoBa

3BAYETHBIN BUJIET Ne 6
mucturnHa: «Dusukay (1 u3 3)

1. 3akoH coxpaneHus umiyibca. LleHTp macc.

2. 3axoH bonbimana 1l pacnpe/iesieHnsl YacTULl BO BHEIIHEM OTEHIIMAIbHOM TIOJIE.

3. Tonkuit crepkens LmHOM 1 = 50 cM u Maccoit m = 400 1 BpalaeTcs C yrioBbIM YCKOPEHUEM € =
3 paj/c? OKOIO OcH, HPOXOJIAIIeH yepes cepefrHy CTEpKHS MepIeHUKyIIpHO K ero amuHe. Ompe-
JIEJIUThH Bpallaloluii MOMEHT M.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJEPALINMU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHH akajeMuka M. /. MuInoHIIUKOBa

3AYETHBIA BUJIET Ne 7
mucturuHa: «duzukay (1 u3 3)
1. ITpurumn otHOCUTENBHOCTH ["anumes.
2. Pactipenenenne MakcBemna-boipimana.
3. O0py4, OAHOPOIHBIN AUCK U OJHOPOJHBIN HIAp CKAThIBAIOTCA 0€3 MPOCKaJIb3bIBAaHHSI ¢ HAKJIOHHOMN
IJIOCKOCTH BbICOTOM h = 1 M. Macchl Bcex Ten U Ux paauychl paBHbl. KakOBbI KOHEUHBIE CKOPOCTH
Ten?

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU N BI)ICHJEFP OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AYETHBIN BUJIET Ne 8
mucturmuHa: «dusukay (1 u3 3)

1. Pabora u sneprus. Kunernueckas sneprusi. MomHocTb.
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2. CpenHue sHEpruu KBaHTOBBIX OCLMJLUIATOPA U pOTAaTOpa. 3aBUCUMOCTh CKOPOCTU XUMHUYECKHUX pe-

aKIM{ OT TEMIIEPATYPHI.
3. Bax mMaccoit m = 100 kr 1 paguycoM r = 5 cM Bpamaercst ¢ uactotoi v = 8 ¢, K munmaxpraeckoit
MIOBEPXHOCTHU BaJla MpUXKaJI TOPMO3HYIO Konoaky ¢ cusiol N = 40 H, nox aelictBueM KOTOpOH Bal

octanoBuiIcs yepe3 BpeMs t = 10 c. Onpeaenuts KO3PPUIUEHT TPEHHUSL.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHNS] POCCI/II7ICI§OI7I OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

3AUYETHBIN BUJIET Ne 9
mucturuHa: «duzuka» (1 u3 3)

1. ITorenunanbHas 3ueprus. IloreHuunanbHOE 10JI€E CUJL.
2. SIBneHus nepeHoca B TEpPMOJAMHAMUYECKH HEOIHOPOAHBIX cucTeMax. Kunetnueckas teopus nepe-

HOCA.
3. OnpenenuTh KMHETHUECKYIo dHepruio T pensTHBHCTCKON uyacTHIb (B SAMHMIAX mc2), ecnu ee

HMITYJIBC p = mC.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKHU U BbICH.IEl"p OBPA3OB/§HH§I POCCHI7ICI§OIZ OEJIEPALIMN
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHH akajeMuka M. /. MumoHIuKoBa

3AYETHBIN BUJIET Ne 10
mucturuHa: «duzuka» (1 u3 3)

1. 3aKOH coXpaHEHUsI SHEPTUU.
2. Muddysus. Bsaszkocts. TemnonpoBoIHOCTb.
3. PakeTa IBUXKETCS OTHOCUTENIBHO 3€MIIH CO CKOPOCThIO L = 0,6 ¢. Bo ckoibKO pa3 3aMeIUTCs X0

BPEMEHU B PaKeTe ¢ TOUKH 3PEHHsI 36MHOT'0 HaOII0JaTersl.

3aBenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJEPALINMU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIIUKOBa

3AYETHBIM BUJET Ne 11
mucturuHa: «duzukay (1 u3 3)

1. YcnoBust paBHOBECHS MEXaHUYECKON CUCTEMBI.

2. BpoyHOBCKO€E IBUKEHHUE.
3. IsIIMHEKHY, B3BEIIEHHBIE B BO3AyXe, MEI0T Maccy m = 1078 r. Bo ckonmbko pa3 yMeHBIIHTCS HX

KOHIIEHTpaLus n Mpyu yBenudeHuu BeicoThl Ha Ah = 10 M? Temnepatypa Bo3ayxa T = 300 K.

3aBenyouuii kadeapoii Ycnaxmues P.T.

MUHUCTEPCTBO HAYKHU U BLICILIET'O OBPA30BAHUS POCCUNCKON OEJEPALINU
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I'PO3HEHCKUI TOCYIAPCTBEHHBIN HEOTIHON TEXHUYECKUI YHUBEPCUTET
uMeHu akaaemuka M. JI. MuUMOHIIMKOBA

3AYETHBIN BUJIET Ne 12
JTUCHUIUINHA: «PU3UKA» (1 U3 3)

1. MoMeHT uMITyJIbca, MOMEHT CHJIBI. 3aKOH COXPaHEHHUs MOMEHTa UMITylibca. CBsi3b 3aKOHOB CO-
XpaHEHUS! C CAMMETPHUEN CUCTEMBI.

2. Kpyrossie npoueccsl 1 KITJ[ remnoBsix Mamud. [ukin Kapno.

3. OnpenenuTh AaBICHUE P UJICATHLHOTO ra3a MpH JIBYX 3HAUCHHUSX TeMmreparypsl raza: a) T =3 Ku

6) T = 1 kK. Konnenrpauus monekyn raza n = 10*° cm,

3aBenyromuii kageapoi Ycnaxuen P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

3AUYETHBIM BUJIET Ne 13
mucturuHa: «duzuka» (1 u3 3)

1. 3akoH BceMupHoro taroreHus. 3akonbl Kemiepa. ['paBuTaninoHHble CUIIBL.

2. JIBuraresiab BHyTPEHHETO CTOpaHHUSL.

3. I'a3, 3annmaBmmii 00beM V = 12 1 o gaBnennem p = 100 kIla, 6bu1 H300apHO HArpeT OT TEMIIe-
patypsl T1 =300 K no Temnepatypst T2 = 400 K. Onpenenuts paboTy A pacuimpeHus rasa.

3apenyroumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]éO HAVYKHU U BbICHJEFp OBPA3OB/§HH§I POCCHI7ICI§OIZ OEJIEPALIMIN
I'PO3HEHCKHU IT'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKW YHUBEPCUTET
UMeHH akajeMuka M. /. MunoHIuKoBa

3AYETHBIU BUJIET Ne 14
mucuminHa: «Dusukay (1 u3 3)

1. ITpuHumn 3kBUBasIeHTHOCTH Macc. [lotenman rpaButanoHHoro nous. [lepsas u Bropast KocMu-
YECKUE CKOPOCTH.

2. TennoBas MamuHa, ontuMusupoBanHas He 1o KI1/I, a mo BEIX0JHON MOIIHOCTH.

3. Ckonbko moHanoburcs HepTH, YTOOBI MOKPHITH IJIEHKOH BCIO BOJHYI0 MOBEPXHOCTh 3€MJIH?
Tonmuna mieHku d paBHa 20 MOJEKYJSPHBIM CIIOSIM, cpelHss MousisgspHas mMacca Heptu p = 1000
KI/MOITb, TIOTHOCTh HedTH p = 800 kr/m°. Paamyc 3emmu Ro = 6400 kM, OKeaHbl 3aHUMAIOT 2/3
IUIONIA/IM TIOBEPXHOCTH 3eMJiH. [l MpOCTOTHI CUNUTATh, YTO MOJIEKYJIbl HEPTH UMEIOT hopMmy KyOu-
KOB.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]éO HAVYKU N BBICHJEFP OBPA3OB/§HI/IH POCCI/II71CI§OI71 OENEPALINUN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSAHOU TEXHUYECKM YHUBEPCUTET
nMeHn akagemuka M. /. MummmoHImuKoBa

3AYETHBIN BUJIET Ne 15
mucrturnHa: «Dusukay (1 u3 3)

1. OnbiT Matikenbcona - Mopuu.
2. Bropoe Hauano TepMOAMHAMUKHN. DHTPOIHS U €€ CTATUCTUUYECKHUI CMBICIL.
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3. Bo3nyx, 3anumasmuii oo6bemM Vi1 = 10 1 npu gasnenuu p1 = 100 kIla, Obu1 anuabaTudecku cxaT 110
obbema V2 = 1 1. OnpenenuTh JaBJICHHUE P2 TIOCIE CKATHSL.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTEEO HAVYKU N BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALINN
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummmoHImuKoBa

3AUYETHBIN BUJIET Ne 16
mucuuruHa: «duszuka» (1 u3 3)

1. ITpeoOpazoBanus ["anunes u JlopeHua.
2. OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUHN HICATBHBIX Ta30B.
3. B pe3ynbraTe KpyroBoro mpoiiecca ra3 copepiimi padory A = 1 J[x u nepenan oxJIaauTeNio Tem-

oty Q2 =4,2 JIx. Onpenenuth Tepmudeckuiit KITJ[ n uukna.

3aBenyroumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOPI OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHH akageMuka M. /. MumoHIuKoBa

3AUYETHBIN BUJIET Ne 17
nucuuruHa: «®usukay (1 u3 3)

1. OcHoBHBIE 3PPEKTHI TEOPHH OTHOCHTEIHHOCTHU: 3aMEICHHE BPEMEHH, COKPAICHUE JJIUHBI, OT-

HOCHUTCJIbHOCTb OTHOBPEMCHHOCTHU COOBITHIA.

2. BoiBox ypaBHenus Knaneiipona - Menaeneesa.
3. I'a3 coBepmaer nuki Kapno. Temneparypa oxnagurens T2 = 280 K. Bo ckoiyibko pa3 yBenuuuTcs

KIIJI nukna, ecnu temneparypa Harpesatens noseicures ot T1 =400 K o T1" = 600 K?

Ycnaxkunen P.T.

3asenyromuii kagenpou

MMHHNCTEPCTBO HAYKM U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 18
muctuminHa: «Pusukay (1 u3 3)

1. Cnoxenue ckopocreii B CTO. Abeppanus.

2. MonekynsipHO-KUHETHUECKOE TOJIKOBaHHE a0COIOTHOM TeMIepaTyphl.

3. Touka HauMHAET IBUKEHHUE MO OKPYkKHOCTH paauycoM R = 10 M. IIpoiineHHBI €10 yTh 3aBUCHUT
OT BpeMeHHM 1o 3akoHy s = At + Bt3, rme A = 8 m/c, B = 1 m/c®. Onpenenuts cKopocTh U TONHOE

YCKOpPEHHUE TOUYKH B MOMEHT t = 2cC.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKHU U BblC]JJEl"UO OBPA3OB/§HI/I$I POCCUINCKON OEJEPALIMU
I'PO3HEHCKHU I'OCYAAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWI YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHImukoBa
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3AUYETHBIN BUJIET Ne 19
nucuumuinHa: «Pusukay (1 u3 3)

1. PengaruBucTckue BBIPAXKCHUA IJId UMITyJIbCa U KUHETHYICCKOMN OHCPIHHU. BzanMocBs3p Macchl U

SHEPIUH.
2. N30TepMuueckuii, n300apHbIi U H30XOPHBIH MPOIECCHI.
3. Msa maccoit m = 0,2 Kr 1o ASMCTBUEM yAapa IpHOOpeTaeT CKOpocTh L = 15 m/c. JlnmuTenbHOCTh

yaapa At = 0,02 c. Onpenenuts cpeanee 3HadeHue (F) cumsr yaapa.

3aBenylomuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBIC]_LIEFVO OBPA3OB1§HI/I}I POCCHPICIfOfI OEJJEPALIMA
I'POSHEHCKUNU IT'TOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

BAYETHBIN BUJIET Ne 20
mucturuHa: «dusukay (1 u3 3)

1. ypaBHeHI/IC JUHAMHUKH BpallaTCJIbHOI'0 ABUKCHUA TBCPAOTO TCJIda OTHOCHUTCIIBHO HEIMOABMKHOM

OoCH.

2. AnnaGaTHbIi Tiporiecc.
3. Pakera maccoii m = 1 T nogHUMaeTcs ¢ MOBEPXHOCTH 3€MJIM BEPTHUKAIBHO BBEPX C YCKOPEHUEM a

= 2g. CxopocTb cTpyH ra3zoB u3 comia v = 1200 m/c. Haiitu pacxon Qm roprodero B €IMHUILY BpeMe-
HU.

3aBenyomuii kadenpoi Ycnaxmues P.T.

MI/IHI/ICTEPCTIEO HAVYKHU U BbICH.IEl"p OBPA3OB/§HH§I POCCHI7ICI§OIZ OEJIEPALIN
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
WMeHH akageMuka M. /. MuImoHIuKoBa

3AYETHBIN BUJIET Ne 21
muctuminHa: «Pusukay (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno creneneit cBOOOIbI. 3aKOH paBHOPACTIPEICTICHUSI YHEPTUU T10 CTETIEHSIM CBOOO/IBI.

3. OnpenenuTe UMIYJIbC CUCTEMBI W3 2-X Tel, ABMKYIIMXCS BO B3aUMHO MEPIEHIUKYISPHBIX
HaIPaBJIEHUSAX CO CKOPOCTSIMHU L1 = 3 M/C U L2 = 4 M/c; Macchl TelT m1 = Mz = 1 KT.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

BAYETHBIN BUJIET Ne 22
mucrturnHa: «Dusukay (1 u3 3)

1. Teopema IlITeiinepa.
2. KomnuecTBo TEIOTEL. TeINIOEMKOCTE.
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3. Camoner onuceiBaet netito Hecreposa paguycom R = 200 M. Bo ckomnbko pa3 cuna F, ¢ koTopoii
JIETYMK JABUT Ha CUJCHUE B HIDKHEH TOuke, OoJble TshKkecTH P jeTunka, eciim CKopocTh caMojieTa v

=100 m/c.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHISI POCCHI7ICI§OI71 OEAEPAIINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHU akazeMuka M. /I, MuimnoHImukoBa

BAUYETHBIN BUJET Ne 23
mucturuHa: «dusukay (1 u3 3)

1. Kunetndeckasi sHeprus Bpalaromerocs Teja.
2. IlepBoe Ha4a0 TEPMOIMHAMUKH.
3. Teno GpomeHo co ckopocThio Lo = 10 M/c mox yriaom o = 30° k ropuzonTy. Haiitu paguyc kpu-

BHU3HBI yepe3 t =1 c.

3aBenyroumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

BAUYETHBIN BUJIET Ne 24
mucrturnHa: «dusukay (1 u3 3)

1. HCI/IHepHI/IaHBHLIC cucteMbl orcdyera. Cuibl HHCPpUUU.

2. Pabora uaeaibHOTO ra3a B pa3JIMUHbIX MPOIECccax.
3. OnpenenuTh MOJHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOukKH, Haxodlieiicss Ha 000/e KoJeca, paanyc

KoTOporo paseH R = 0,5 M. YpaBHeHue BpalleHus Koleca uMmeerT Buj ¢ = At + Bt®, rne A = 2 panjc,
B =0,5 pan/c®.

3aBenyromuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKW YHUBEPCUTET
UMeHH akajeMuka M. /. MuInoHIuKoBa

3AYETHBIU BUJIET Ne 25
muctuminHa: «Pusukay (1 u3 3)

1. LlenTpobexHas cuia.

2. OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUHN UACATIbHBIX Ia30B.

3. Ilo npsmonuneiinomy mocce ACD ezner MammHa, KOTOpOil HEOOXOIMMO 3a KpaTdaiiiiee BpeMs
noOpatbesi U3 MyHKTa A B MyHKT B, pacrnonoxeHHbIN B mosne Ha pacctosHuu 1 = 500 M ot goporu
(puc. a). I3BecTHO, UTO CKOPOCTb MAIIMHBI 10 MOJIF0 B N = 2 pa3a MEHbIIE CKOPOCTU MAaIlMHBI MO
mocce. Ha kakom paccrosHuu s oT Touku D cnenyer cBepHyTh ¢ mocce? IIpoananuznpoBare poib

pacCTodHuA L MCIKAY MyHKTaMH Amn D, JCXKalMMHM Ha II0CCE.
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3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUSI POCCHI7ICI§OI71 OEJAEPALIMU
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHU akazeMuka M. /I, MuimnoHImukoBa

BAYETHBIN BUJIET Ne 26
mucturnHa: «dusukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3otepmuueckuii, 1300apHbIN 1 ©30XOPHBINA MPOIECChl. AuabaTHBIN MPOIIECC.

3. 3a 3,5 yaca BO3AyILIHBIN Wap cHecno Ha s1 = 21,5 kM k ceBepy, 3aTeM Ha S2 = 9,7 KM K BOCTOKY,
IIPUYEM BBICOTA €T0 ToIbeMa yBendmiachk Ha h = 2,88 km. Haiitu: 1) BenmmuuHy BEKTOpa €ro Cpe/l-
Hell CKOpOCTH U 2) yroi § BEKTOpa CpelHel CKOPOCTH C TOPU3OHTATBHON MIIOCKOCTBIO.

3aBenyroumuii kapeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOﬁ OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHH akageMuka M. /. MumoHIuKoBa

3AYETHBIN BUJET Ne 27
mucturuHa: «duzukay (1 u3 3)

1. DnemeHTH MeXaHUKH ynpyrux Tein. 3akoH I[lackans. 3akon Apxumena.

2. IlepBoe Havaa0 TEPMOJUHAMUKH.
3. JIBWXeHHe TOUYKH MO TIPSAMOii 3aaH0 ypaBHeHHeM X = 2t — 0,5t%. OnpeenuTs CpeHIoN MyTEBYIO

CKOPOCTB Ucp TOUKU B MHTEpPBAJIE BpeMeHU oT t1 =1 c o t2 =3 c.

Ycnaxkunen P.T.

3asenyromuii kagenpou

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 28
mucturuHa: «dusukay (1 u3 3)

1. YpaBHEHHE HENIPEPBHIBHOCTH.

2. bpoyHOBCKO€E IBUKEHHUE.
3. K autu noaseniex rpy3 maccoit m = 2 kr. HailiTu cuity Hanps>KeHusi HUTH, €CITM HUTh € TPYy30M 1)

TIOTHUMATh C YCKOPEHHEM a = 3 M/c?, 2) OIyCKaTh C TeM K€ YCKOPEHHEM.
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3aBenyromuii kagenpoi Ycenaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHISI POCCI/II71C1§0171 OEAEPAIINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

BAUYETHBIM BUJIET Ne 29
mucruruHa: «dusukay (1 u3 3)

1. YpaBuenue bepuysmim.
2. Kpyrossie npoueccsl u KI1/] remnossix mamus. [ukn Kapho.
3. Uemy paBHa KHHeTHUYecKas 3Heprust W MOJIeKyJl IByXaTOMHOIO ra3a, 3aKJIIOUeHHOTO B COCY]l 00b-

emoMm V = 2 11 1 Haxosmerocs nox aasnesuem p = 1,5 -10° Ia.

3aBenyromuii kagenpoi Ycnaxues P.T.
MHWHUCTEPCTBO HAVKU 1 BBICIIIET'O OBPA30OBAHUS POCCUMCKOI ®ENEPALINNA
T'PO3HEHCKU IT'OCYIAPCTBEHHBIA HEDTIHON TEXHUYECKUI YHUBEPCUTET
nMeHH akagemuka M. /. MummmoHImuKoBa

3AUYETHBIM BUJIET Ne 30
mucturuHa: «duzukay (1 uz 3)

1. [IBmkeHue Tena B Cpelie C CONPOTHBICHHEM: YPaBHEHUS ABIDKEHHUs, yuciio PeitHonbaca, koaddu-

[UEHT COMPOTUBJICHHUS.
2. Bropoe Havano TepMOJUHAMUKHI. DHTPOIHS U €€ CTATUCTUYECKUM CMBICI.

3. B cocyne oosemom V = 0,01 m® mpu Temneparype T = 280 K comepskurcs cMech ra3oB — a3oTa
Maccoit my = 7 T 1 Bojgopoaa maccoid mp = 1 r. OnpenenuTs JaBIeHue CMECH Ta30B.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 1
muctumnHa: «Pusukay (2 u3 3)

1. DnemeHTapHbIi 35eKTpUUeCcKUN 3apsa. 3akoH KyiloHa. 3aKOH COXpaHEHUs 3JIEKTPUYECKOro 3apsi-
na.
2. ConpoTHUBIIEHUE U MPOBOAUMOCTh. 3akoH OMa A7 OTHOPOJIHOTO y4acTKa JInHeHo# nenu. Jud-

depennmanpHas popma 3akona Oma.
3. 3agaua. KBajpaTHast mpoBOJIOYHASI paMKa PACIIONOkKEeHa B OAHON IIOCKOCTH C ATUHHBIM MPSMBIM

IPOBOIOM TaK, YTO JBE €€ CTOPOHBI MapasuleibHbl NPoBOAY. 110 paMKe U MPOBOIY TEKYT OJUHAKO-
Boie Toku | =1 kA. Onpenemurs cuny F |, nelictByromyro Ha paMky, ecnm Gnusxaiimas K IpOBOIY
CTOPOHA PAMKH HaXOJMTCS HA PACCTOSHUM, PABHOM €€ JUTHHE.

3aBenyrouuii kadeapoit Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BI)IC]_LIEFUO OBPA3OB/§HI/IH POCCI/II71CI§OI71 GOEJEPALINUN
I'PO3HEHCKHU T'OCYJAAPCTBEHHBIM HE®TSHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHImukoBa

60



3AUYETHBIN BUJIET Ne 2
nucuuruinHa: «Pusukay (2 u3 3)

1. Tlorok BekTOpa HAmpsLDKEHHOCTU 3JiekTpuyeckoro nojis. Teopema Octporpanckoro-I'aycca mis
HANPSDKEHHOCTH 3JIEKTpUudeckoro ot B Bakyyme. [Ipumenenus reopembl Octporpanckoro-I'aycca

K pacyeTy II0JIEH 3apsKEHHBIX TEIL.
2. TermoBoe nmeiicTBue Toka. PaboTa 1 MOIITHOCTH deKTpuueckoro Toka. J{uddepennmnansuas ¢popma

3akoHa J[oynsa-Jlenua.
3. 3agaua. 3apsKeHHAs yacTHIA, oOIajaoIas ckopocThio V =2-10° m/c, BieTena B OJHOPOJHOE

none ¢ uaaykiueit B =052 Tin. Haiitu otHomenne Q / m 3apsiaa 4acTUIIbI K €€ Macce, eClIM YacTH-
11a ommcaja ayry oKpyxHoctd paauycoM R =4 cm. Io 35TOMy OTHOIIEHHUIO ONPENEIUTh, Kakas 9TO

YacTuua.
3aBexyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUSI POCCI/II7ICI§OI7I OENEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MummnoHmukoBa

3AYETHBIN BUJIET Ne 3
JAUCHUIIJIINHA: «CDI/ISI/IKa»
1. Dueprus 3apsiga B daeKTpocTaTudeckom mnojie. [loTenuman moss. DKBUNOTEHIIMAIBHBIE TIOBEPXHO-

cTi. CBA3b BEKTOpA HANPSHKECHHOCTH U TOTEHIIMAJIA TTOJISL.
2. IlpaBuna Kupxroga u nmpocTeiinie mpuMepsl pacueTa pa3BETBICHHBIX AIEKTPHUECKUX HETIEH.

3. 3agava. [TpoBonounoe koabio paguycom I =10 cm nexur na crone. Kakoe KonmuecTBo siek-
TpuyecTBa Q MPOTEUET IO KOJbIly, €CIIU €ro MOBEpHYTh C OAHON CTOPOHBI Ha Jpyryro. ConpoTus-

nenne Koaba R=1 Owm. Beprukanbhas cocraBnsromas uHaykuuud B marnuraoro mons 3emiun

pasra 50 Mk T

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJEPALINMU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIIUKOBa

3AUETHBIN BUNET Ne 4
mucturuHa: «duzukay (2 u3 3)

1. DnekTpudeckoe mose B BemiecTse. Juanekrpuku. HanpsskeHHOCTD 3JEKTPUYECKOTO TIOJIS B BEIIIe-
ctBe. Jludnekrpuueckas POHHIAEMOCTb CPE/IbI.

2.YpaBHenue Oerymieil BoinHbl. Da3oBas CKOPOCTE.

3. 3agaua. Butok, mo koropomy Teuer Tok | =20 A, cB06OIHO yCTaHOBMIICS B OJHOPOIHOM Mar-
uutHoM rione ¢ uaaykuuei B =0.016 Tn. Juamerp sutka 0 =10 cm. Onpenenuts padory A, ko-
TOPYIO HY)KHO COBEPIIHTH, YTOOBI TIOBEPHYTh BUTOK Ha Yrod & = 77/ 2 OTHOCHTEIBHO OCH, COBIIA-
naroreit ¢ quamerpom. To ke, eciu yron o = 27.

3aBenymomuii kadeapoii Ycnaxmues P.T.

MUHUCTEPCTBO HAVKHU 1 BBICHIEI'O OBPA3OBAHNSI POCCUICKOM ®EJIEPALIMU
I'PO3HEHCKUI1 TOCYJIAPCTBEHHbBII HEQTSHOM TEXHUYECKN YHUBEPCUTET
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uMeHu akaaemuka M. JI. MuUTHOHIIIMKOBA

3AUYETHBIN BUJIET Ne 5
mucturinHa: «dusukay (2 u3 3)

1. HpOBOI[HI/IKI/I B DJICKTPHUYCCKOM IT0JIC. Pacnpez[eneHI/Ie 3apsA10B B IIPOBOAHUKAX. :‘)J'ICKTpOGMKOCTB

YEAMHEHHOTO IIPOBOTHUKA.
2. MaruutHoe moJsie ABWKylIerocs 3apsga. 3akoH buo-Capapa-Jlamiaca. BeluncieHnne MHIYKIUU

IPSIMOJIMHENHOTO IPOBOIHUKA C TOKOM.
3. 3apaua. Tonkoe monykonbsuo paguycom R =10 cm Hecer paBHOMEPHO pacnpeneneHHbIN 3apsm ¢

nauHerHo# wiotHocThio 7 =1 MKKUi/M. B eHTpe KpHBU3HBI HOTYKOJIbIA HAXOAUTCS 3apsia Q = 20

uK1. OHpeI[eJ'II/ITB CUI1y F BSaHMOHeﬁCTBHH TOYCYHOI'O 3apAaaa U 3aps’KCHHOI'O ITOJIYKOJIbIIA.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEEO HAVYKU N BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akageMuka M. /. MumoHIuKoBa

3AUYETHBIN BUJIET Ne 6
mucturuHa: «duzukay (2 uz 3)
1. KonneHncaropsl 1 ux coequHeHus. EMKOCTh cucTeMbl TPOBOTHUKOB Ha MPUMEpaXx IUIOCKOT 0, 11-
JUHAPUIECKOTO U CHEPUUECKOTO KOHICHCATOPOB.

2. Dddexr Xomna. 3akoH Ammepa.
3. 3amaua. [Ipsamoii meTammudeckuii crepxkens quamerpoM 0 =5 oM u mmnoii | =4 M necer pas-
HOMEPHO PACIIpPEIEICHHBIN 110 ero NOBepXHOCTH 3apal Q =500 uKi. OnpenenuTts HaNpsKEHHOCTh

E nons B Touke, Haxonsmencs NPOTUB CEPENMHBI CTEPKHS Ha pacctosuun a =1 cMm or ero mo-

BCPXHOCTH.

3apenyrommii kadenpoi Ycenaxues P.T.

MMHNCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 7
mucrurnHa: «Dusukay (2 u3 3)
1. MarnutHas uaaykuus. Cuna Jlopenna. JIBrkenue 3apsia B OAHOPOJHOM MarHUTHOM TIOJIE.
VYckopurtenu 3apsKEHHBIX YaCTHII.
2. BuxpeBoe snekTpudeckoe mose. Tok cMmenienus. Y paBHeHnss MakcBera.
3. 3agauva. J/IBe OeCcKOHEUHBIE MapajIebHbIe IIIOCKOCTH HaxoasaTes Ha paccrosuun d =05 cm apyr
oT apyra. Ha miockocTsx paBHOMEPHO pachpeiesieHbl 3apsbl C MOBEPXHOCTHBIMH TUIOTHOCTSIMU

o, =02 MkKn/m® 1 o, =03 MxKi/m?. Onpenenuts pasHocts noreHmuanos U mexay mmocko-

CTsAMMU.

3aBenywoumuii kadeapoi Ycnaxues P.T.
MMHHCTEPCTBO HAYKH U BBICIIIETO OBPA30OBAHMS POCCUMCKOM ®EEPAIIAN

I'POSHEHCKUI T'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHn akagemuka M. /. MummmoHImuKoBa

3AYETHBIN BUJIET Ne 8
mucturnHa: «Dusukay (2 u3 3)
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1. ITorok BexkTopa MarHuTHOW MHAYKIMU. Teopema Octporpanackoro-I'aycca st MarHUTHOTO TOJIS.
Pabota no nepemeneHuIo MPOBOAHUKA C TOKOM U KOHTYpa B MAarHUTHOM IIOJIE.

2. CBoOOIHBIE TAPMOHUYECKHE KOJIeOaHUs B KOJIeOaTeTbHOM KOHTYPE.

3. Bagaya. DJIC Garapeun akkymyisitopoB E = 12 B, cuia Toka | kopoTkoro 3ambikaHus paBHa 5 A.
Kakyro HanGombnIyl0 MOIHOCTE P MOXHO HOJIyYHTh BO BHEIIHEH LIENHU, COEIUHEHHOM € TakKoii

Oarapeeii?

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEEO HAVYKU N BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POSHEHCKUNU IT'TOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MunmmoHImuKoBa

3AYETHBIN BUJIET Ne 9
mucuuruHa: «duzuka» (2 u3 3)
1. DnexrpoaBrkyias cuwia uHAYyKuuK. 3akoH Papazes. [Ipasuio Jlenna. 91C uHAYKINMH KaK Cie/-

CTBHUE 3aKOHA COXPAaHEHUS YHEPIHUH.
2. Iuddepennmanbaoe ypaBHeHHE CBOOOIHBIX 3aTyXAIOUINX KOJeOaHUH (MEXaHMYECKHUX U dJIEKTPO-

MarHUTHBIX) U €T0 pElICHHUE.
3. Bamaua. K ucrounuky toka ¢ DIC E = 1.5 B npucoenununm katyuky conpotusieanem R =01
OMm. AmmepMerp mokasan CHly TOKa, paBHYIO |, =05 A. Korga K HCTOYHHKY TOKa IPHCOEIUHUIN

I0CJIE0BATENIBHO €LIE OJMH UCTOYHMK TOKa ¢ Takoi xe DJIC, To cuna Toka |, B TOH XKe KaTyIIKe
okazanack paBHoil 04 A. Ompenenuth BHyTPEHHHE CONPOTHBICHHUS [U r, NEPBOrO M BTOPOTO HC-

TOYHUKOB TOKA.
3apenyrommii kadenpoi Ycenaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUU T'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /[, MuimnoHmukosa

3AYETHBIN BUJIET Ne 10
muctuminHa: «Pusukay (2 u3 3)

1. KOoHTYyp C TOKOM B MarHUTHOM IIOJIE.

2. [Ipumenenus reopeMsl OcTporpagckoro-I'aycca k pacuety nosei 3apsKeHHbIX TE.

3. 3agava. Mexay IIacTUHAMM IJIOCKOTO KOHJIEHCATOpa HaXOJAUTCS IUIOTHO HpUJeraromas K HUM
crexnsHHas nuactuHka (& =10.0). Konzgencarop 3apskeH 0 pasHOCTH HoTeHuuanos U, =100 B.

KakoBa 6YJICT Pa3HOCTH IMMOTCHIIUAIOB Uz, €CJIM BBITAIUTH CTCKIIHHYIO INIACTHUHKY U3 KOHACHCATO-

pa?

3aBenyromuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BBIC]_LIEFVO OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AUYETHBIN BUJIET Ne 11
mucturuHa: «dusukay (2 u3 3)

1. SABnenue camonnaykuuu. MHAYKTUBHOCTE. THAYKTUBHOCTH COJIEHOUA.
2. CnoxeHre rapMOHUYECKHX KOJIOaHUI OJTHOTO HAIIPaBJICHUS U OJIMHAKOBOW 4acTOTHI. bueHwus.
3. 3agaua. OnpeenuTh NOTEHIUAT ¢, 10 KOTOPOTO MOKHO 3apA/IUTh YEAUHEHHBIM METATITNYECKUI

map paguycom R =10 cwm, ecnin manpsokennocts E o, mpu kotopoit mponcxoaut mpo6oit Bos-
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nyxa, paBHa 3 MB/m. HaliT Takke MakCUMalbHYIO MOBEPXHOCTHYIO IJIOTHOCTh O 3JIEKTPHUECKUX
3apsI0B Mepea MpodoeM.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEVSO HAVYKU U BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIU
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

BAYETHBIM BUJET Ne 12
mucuuruHa: «duzuka» (2 u3 3)

1. Toxu 3ambikanus u pazMbikanus. [loctosnnas Bpemenu RL-nienouku. DHeprust MarHUTHOTO MOJIS.
2. Ilone numonsi, >NEKTPUYECKUM TUTIONBHBIA MOMEHT. [losipusanus AU3IEeKTPUKOB, €€ Pa3InvHbIe
THUIIBI.

3. 3amaua. [IpocTpaHCTBO MEXAY IUIACTHHAMHE IUIOCKOTO KOHJIEHCATOPA 3aIllOJIHEHO IMAJICKTPHKOM
(bapdop, &£=65), 06bem V koroporo pasen 100 cm*®. [ToBepXHOCTHAS IIIOTHOCTD 3apsina O Ha
macTuHax Kouzaencaropa pasHa 885 uKn/m?. Berumcnuts pabory A, KOTOPYI0 HEOOXOIUMO CO-
BEPILUTH ISl TOTO, YTOOBI yIAJIUTh AUAJIEKTPUK U3 KOHAEHcaTopa. TpeHneM JUdJIeKTpUKa O MIIacTH-
HBI KOHEHCaTOpa IpeHeOpeyb.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCT]éO HAVYKHU U BbICHJEFp OBPA3OB/§HI/I5{ POCCHI7ICI§OIZ OEJIEPALIMN
I'PO3HEHCKHU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKN YHUBEPCUTET
“MeHH akageMuka M. /. MummoHImuKoBa

3AYETHBIN BUJIET Ne 13
mucturuHa: «duzukay (2 u3 3)

1. CTopoHHUE CUJIBI B LU 3JIEKTPUUECKOI0 TOKA. DJIEKTPOJIBUKYIIAs CHIIA.

2. uddepeHunanbHoe ypaBHEHHE BBIHYXIEHHBIX KoJeOaHMM (MEXaHWYECKUX M 3JIEKTPOMArHuT-
HBIX) M €T0 pelieHue. AMIUINTY1a U (pa3a BbIHYXICHHbBIX KOJeOaHU! (MEXaHUYECKUX U AJIEKTpoMar-
HUTHBIX).

3. 3anayva. I1o 1ByM O€CKOHEYHO AMHHBIM IPSAMBIM NTapaJuICIbHBIM IPOBOJAM TEKYT TOKH |, = 20 A
|, =30 A B oxHOM Hanpasienun. Paccrosune d mexay npoBogamu pasao 10 cM. Berancnuts

MarHuTHYI UHAYKIMI B B Touke, ymaneHHON 0T 000MX IPOBOIOB Ha OAMHAKOBOE PACCTOSHHE
r=10 cm.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKNU T'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AUYETHBIN BUJIET Ne 14
1. MarauTHOE 10JIe Ha OCH KpPyroBOI'0 TOKa. MarHuTHOE 1oJIe COJICHOUAA.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemenus. Y paBHeHnss Makcaena.
3. 3agava. TOHKMI JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PaCIpEIEIEHHbIN 10 AJIMHE 3apsi C JIU-
Helinoi muotHoctero 7 =10 MkKi/m. B6nusu cpenneii uactu crepxus Ha paccrosaun I = 20 cm

HaXOAUTCS TOYeuHbIH 3apsan Q =10 uKn. Onpenenuts cuny F , nelictByrontyro Ha 3apsi.

3aBemyromuit kadenpoit VYcnaxues P.T.
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MMHHCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHNSI POCCI/II71C1§0171 OENEPAIINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKU YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

BAYETHBIN BUJET Ne 15
mucturnHa: «dusukay (2 u3 3)

1. Ilonsarue mos. HaHpH)KGHHOCTB QJICKTPHUYCCKOI'O ITOJIA. HaHpH)KeHHOCTB SJIICKTPHUYCCKOI'O ITOJIA

TOYEYHOrO 3apana. [IpuHnun cyneprno3unuu mnosuen.

2. [Torenuuain. Pa3HOCTh MOTEHIIMATIOB U HAMPSHKEHUE.
3. 3azauva. Ilo 1ByM G€CKOHEYHO JUIMHHBIM NPAMBIM I1apajuleIbHBIM IPOBOAM TEKYT TOKU |, =50 A

u |, =100 A B IPOTUBOIIOJIOKHBIX HarpaBiieHusx. PaccrosiHue d MEXIy nMpoBoAamMu paBHO 20 cM.

BhIuMCITh MarHuTHYIO MHAYKIMIO B B Touke, ynanenHol or 060MX IPOBOJOB HA PACCTOSHHE
r, =25 CM OT IIEPBOro NpOBOJA U Ha 1, = 40 CM OT BTOPOr'0 IIPOBOJA.

3aBenyroumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKHU U BbICH.IEl"p OBPA3OB/§HI/I5{ POCCHI7ICI§OIZ OEJIEPALIMIN
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHH akajeMuka M. /. MunoHIuKoBa

3AUYETHBIN BUJIET Ne 16
mucturuHa: «duzukay (2 uz 3)

1. [ToTok BekTOpa HANPSKEHHOCTH dJIeKTpruyeckoro nossi. Teopema Octporpaackoro-I'aycca s

HANPSUKEHHOCTH 3JIEKTPHYECKOTO TI0JIs B BaKYyMe.
2. 3akon OMa J1s1 HEOJTHOPOIHOTO yYacTKa IEeNH U JIJIsl 3aMKHYTOM LIETIH.
3. 3agaya. DNEKTPOH B OAHOPOAHOM MarHuTHOM mone ¢ muxyknueir B =01 Tn aemxerca mo

OKPY’KHOCTH. Haiitu CUuily I OKBHUBAJICHTHOI'O KPYIrOBOI'O TOKA, CO31aBaCMOI'0 JABUKCHUEM JJICKTPO-

Ha.

3aBenyromuii kadeapoi Ycnaxmues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJEPALINMU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akajeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIM BUJET Ne 17
mucturuHa: «duzukay (2 u3 3)

1. DHeprus 3apsaa B 3neKTpocTaTHueckoM nose. [loteHiuan nous.
2. DKBUIIOTEHLIMAJIbHBIE IOBEPXHOCTH. CBsA3b BEKTOpA HANPSIKEHHOCTU U MIOTEHIMAJIA TOJIS.
3. DHeprus 3JeKTPOMarHUTHBIX BOJH. MMiynbe anektpomarauTHoro nosia 3. 3anada. [TpoBonounsli

BUTOK paguycom I =4 cm, umerommii conporusnenne R =001 Owm, maxomurcs B ogHOpOaHOM
marautHoM none ¢ uaaykuuei B = 0.04 T ITnockocTs paMkm cocTaBiseT yroa ¢ = 30° ¢ JIMHUS-
MU MHIYKIUH 110715, Kakoe KOMM4ecTBO d/IeKTpruYecTBa Q MPOTEYET M0 BUTKY, ECIIM MArHMTHOE T10-

JIE UCUE3HET?

3aBenywoumuii kadeapoi Ycnaxues P.T.
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MI/IHI/ICTEPCT@O HAYKU U BBICHIET 9 OBPA3OB1§HI/151 POCCI/II71C1§0171 OEJIEPALINN
I'PO3HEHCKHU T'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUTHOHIIIMKOBA

BAUYETHBIN BUJIET Ne 18
mucturnHa: «dusukay (2 u3 3)

1. :‘)HeKTpI/I‘{eCKOC I10JIE B BCIICCTBCE. I[I/IBJ'ICKTpI/IKI/I. HaHpH)KeHHOCTB SJICKTPHUYECCKOI'O I10JI B BEIIIC-

cTBe. Jluanekrpudeckass MPOHUIIAEMOCTb CPEABI.
2. DNEeKTpUYECKUH TOK. 3aKOH COXpaHEHMsI AeKTprueckoro 3apsaa. Cuiia Toka, BEKTOP IIOTHOCTH

TOKa.
3. 3anmaua. Ipsamoii mposoa mmuHoi | =10 cM momeren B 01HOPOIHOM MArHUTHOM HOJIE C HHIYK-

uueii B =1 Tun. KoHupl €ro 3aMKHYTBI THOKMM ITPOBOOM, HAXOAAIMMCS BHE 10oJis1. CONPOTHBIICHUE
R Bceit nenu pasuo 0.4 Om. Kakas momnocts P morpeOyercs a1t Toro, 4to0bl ABUraTh IPOBOLL

IEPIEHIMKYIIAPHO JIMHUAM MHIAYKIHH cO ckopocTthio V =20 m/c?

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

BAYETHBIM BUJIET Ne 19
mucturnHa: «dusukay (2 u3 3)

1. HpOBO,I[HI/IKI/I B JJICKTPHUYCCKOM IIOJIC. PacnpeﬂeneHI/Ie 3apsa10B B IIPOBOJHUKAX. BJICKTpOSMKOCTB

YEIMHEHHOTO NPOBOJIHUKA (CepBI).
2. Dddexr Xomna. 3akoH Ammepa.
3. 3amaua. ITo TonkoMy kombiy paguycom R =10 cm paBHOMEpHO pactpenenen 3apsj ¢ IMHEHHOM

wiotHocThio 7 =1 HKi/M. B nentpe konbiia Haxoautest 3apsn Q = 04 MxKit. Onpenernuts cuny F

pacTAruBaroILyo KoJbllo. B3aumozelicTBueM 3apsaa0B KoJIbla IPeHEOpedb.

3aBenyromuii kadeapoi Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJEPALINMU
I'POSHEHCKUNU T'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIuKOBa

3AYETHBIN BUJIET Ne 20
nucturuHa: «dusukay (2 u3 3)

1. KOHZ[GHC&TOPI)I N UX COCOAUHCHNA. EMKoOCTh cuCTeMBI IMPOBOAHUKOB Ha NpUMEpax IJIOCKOro, nu-

JUHJPUYECKOT0 U c(hepUYeCKOro KOHIEHCATOPOB.
2. BuxpeBoil xapakTep MarHUTHOTO 1oJid. CBsA3b 3JIEKTPUUYECKOI0 U MarHUTHOTO MoJieH, mpeodpazo-

BaHUs JlopeHa A 37eKTPOMarHUTHOTO MOJIS.
3. Bagaua. ToHKOE KONBIO paauycoM R =8 cM Hecer 3apsi, paBHOMEPHO paclpeneleHHbIN ¢ JIH-
Heitnoit mwiortHocteio 7 =10 wKi/m. Kakoa HampsokenHocts E anextpuueckoro moss B Todke,

PaBHOYAIEHHON OT BCEX TOYEK KoJbla Ha paccrosuue I =10 cm?

3aBenyrouuii kadenpoii Ycnaxkues P.T.

MUHHCTEPCTBO HAVKHU 1 BbICHIETO OBPA30BAHUS POCCUHCKOI ®EIEPALIMN
I'POSHEHCKUI T'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHImukoBa

3AYETHBIM BUJIET Ne 21
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nucuuruinHa: «Pusukay (2 u3 3)

1. DnemeHTapHbIil 35eKTpUUecKUi 3apsa. 3akoH KyioHa. 3aKOH COXpaHEHUs 3JIEKTPUYECKOIo 3apsi-
na.

2. MarnuTtHas MHIYKIHs B BemecTse. [lua-, mapa- u peppomMarHeTuky. BekTop HaMarHWYMBaHUS.
MarsuTHas npoHMLIaeMOCTb. SIBJIeHUE rIcTepe3uca.

3. 3amaua. JIBe kpyrible napamienbubie mwiacTunel paguycom R =10 cm maxogsrcs ma manom (mmo
CPaBHEHMIO C PaJANyCOM) PAaCCTOSTHUM JIpyr OT Apyra. [lnactuHam cooOImuiIM OAMHAKOBBIE IO MOJY-
JII0, HO IIPOTHBOIOJIOKHBIE 110 3HAKY 3apaisl |Q|=Q,|= Q. Onpenenuts 3T0T 3apsan Q , €Clu ILIa-

CTUHBI pHUTATMBarOTCa ¢ cunoii F =2 mMH. Cumrats, 4TO 3apsabl pacIpeNeIsSiOTCs MO IUIACTUHAM
PaBHOMEPHO.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHNS] POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

BAYETHBIN BUJIET Ne 22
mucturnHa: «dusukay (2 u3 3)

1. BeKTOp 27eKTpUYECKOT0 CMEUIeHHs. DIEeKTPOCTaTuKa AUAIEKTPUKOB. Teopema OcTporpaackoro-

["aycca 11t BEKTOpa 3JIEKTPUUECKOIO CMEIIEHUS.

2. MaruutHas unaykuus. Cuna Jlopenna. J[Brkenue 3apsiia B OTHOPOJHOM MarHUTHOM IIOJIE.

Yckopurenu 3aps>KEHHBIX YaCTHIL.

3. 3amaya. /IBe rpymiibl U3 TpeX MOCIEA0BATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEIMHEHBI Mapalieib-

no. DJIC kaxmoro snemenra pasna E = 1.2 B, suyrpennee conporusnenue ' = 0.2 Om. [Tonyuennas

Oarapes 3aMKHyTa Ha BHemHee conporusienre R =15 Om. Haittu cuny toka | Bo BHemmnel nenu.
3aBenyroumuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHNSI POCCI/II7ICI§OI7I OEJIEPALIN
I'PO3HEHCKUU T'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 23
muctuminHa: «Pusukay (2 u3 3)

1. DnekrpoMaruuTHas uHAyKUuUs. 3akoH Papases u npasuwio Jlenna. 3J1C nHAYKIUHN KaK ClieACTBUE
3aKOHA COXpPaHEHMsI SHEPTUU.

2. Ilone qumnosns, 3neKTpUYECKUIA AUMOJIBHBIA MOMEHT. [lonspu3anus InaIeKTpUKoB, €€ Pa3IndHbIC
THIIBI.

3. 3agaua. Cua TOKa B IPOBOJAHUKE PABHOMEPHO YBEIMYMBACTCA OT |, = O [0 HEKOTOPOrO MaKCH-

MaJIBHOI'O 3HAYCHUSA B TCYCHUE BPEMEHU T = 10 c. 3a a0 BpEMs B IIPOBOAHUKE BbIACIHUIIOCH KOJIHN-
YECTBO TCIIJIOTHI Q =1 KZ[)I( OHpe,Z[eJ'H/ITB CKOpPOCTb HapaCTaHuA TOKa B IMPOBOAHHUKE, €CIIN COIIPO-

tuBieHne R ero pasro 3 Owm.
3aBenywoumuii kadeapoi Ycnaxues P.T.

MUHVUCTEPCTBO HAVKMU U BBICIIIET'O OBPA30BAHU S POCCUMCKON ®ENEPALIUU
I'POSHEHCKUI T'OCYIAPCTBEHHBIA HEDTIHON TEXHUYECKUI YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHImuKoBa

3AUETHBIM BUJIET Ne 24
mucturinHa: «Dusukay (2 u3 3)
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1. IToTok BeKTOpa HaMpsHKEHHOCTH 3JeKTpudeckoro noiisi. Teopema Octporpaackoro-I"aycca s
HAINpPsDKEHHOCTH JIEKTPUIECKOTO OIS B BaKyyMe.

2. luddepeHnnanbHOe ypaBHEHHE HIEKTPOMArHUTHON BOJIHBI.

3. 3agaya. DIEKTPOH BJIETEN B MPOCTPAHCTBO MEX/Y IIACTUHAMH IIOCKOTO KOHJIEHCATOPa CO CKO-

pocteio V =10 Mw/c, HanpasieHHOM napasienbHo miactuHaM. Ha kakoe paccTosiHue npuOIu3uTes
3JIEKTPOH K MOJIOKHUTEIHHO 3apsKEHHOM MIIAaCTUHE 32 BpeMsl ABM)KEHUS BHYTPH KOHIeHcaTopa (1oJe
CUMTaTh OJHOPOAHEIM), eciu paccrosuue O Mexay miacTuHamMu paBHO 16 MM, pa3HOCTH TOTEHIH-

anoB U =30 B u aymna | nnactun pasna 6 cm?

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
“MeHH akageMuka M. /I, MuimnoHImukoBa

3AUYETHBIN BUJIET Ne 25
mucturinHa: «dusukay (2 u3 3)

1. ITpumepsl pacuera NOTEHUUAIOB JJI1 HEKOTOPBIX 3aPSKEHHBIX TEIL.
2. SIBnenne camonHayKuu. MHAyKTUBHOCTh. THAYKTHBHOCTH CONEHOUAA.

3. 3agaua. ToHKMI CTEpX,E€Hb COTHYT B KOJIBLIO PaJHyCcoOM R=10 cm. On 3apsxken c nuHeiHOM
mwiotHocTeio 7 = 300 uKi/m. Kakyro pa6ory Amnano coBepimmTh, 4TOOBI IEPEHECTH 3apsaa Q =5
HKJ U3 IeHTpa KoIblia B TOUKY, PACIOJI0KEHHYIO Ha OCH KOJIbLIa HA PACCTOSIHUU | =20 c™m or uen-
Tpa ero?

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCTIEO HAVYKHU U BbICH.IEl"p OBPA3OB/§HH§I POCCHI7ICI§Oﬁ OEJIEPALIMN
I'POSHEHCKUNU 'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akageMuka M. /. MuInoHIUKOBa

3AYETHBIU BUJIET Ne 26
muctuminHa: «Pusukay (2 u3 3)

1. IlonsiTre momns. HaprI)KCHHOCTB QJICKTPHUYCCKOTO ITOJIA. HaHpH)I(eHHOCTb QJICKTPHUYICCKOTO T10JIA

TOYEYHOTO 3apsiaa. [[pyHumn cynepno3uimu noyieu.
2. Toku 3ambIKaHus U pa3Mmbikanus. [locrosHHas Bpemenn RL-1ienouku. DHeprusi MarHUTHOTO MOJIS.

3. 3amaua. Dnextpoemkocts C mnockoro xongencaropa pasna 111 n®. duonekrpuk - dpapdop (
& =65). Kongencarop 3apsaunu 10 pasnoctu norernuanos U =600 B u orkmrounmy ot ucrounu-
xa Hanpsokenus. Kakyro pabory A Hy»XHO COBEpIIMTH, YTOOBI BEIHYTh JAMAIEKTPUK M3 KOHIEHCATO-
pa? Tpenue npeHeOpPEKUMO Malo.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHImuKoBa

BAYETHBIN BUJET Ne 27
mucturnHa: «Dusukay (2 u3 3)
1. ConpoTuBieHe U IPOBOAUMOCTb. 3aKkoH OMa Juisi OAHOPOJHOTO y4acTKa JIMHeHHoH nenu. Jud-

depennmansHas Gopma 3akona Oma.
2. BuxpeBoil xapakTep MarHUTHOTO 1oJisg. CBsA3b 3JIEKTPUUYECKOTr0 U MarHUTHOT'O TMOJIEH, peodpas3o-

BaHUA HopeHua JJIL 3JICKTPOMArduTHOT'O ITOJIA.
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3. 3amaua. [To TOHKOMY TIPOBOJIY, H30THYTOMY B BUJIE MPAMOYroibHuKa, TeueT Tok | = 60 A. lnu-
HbI cTOpoH npamoyroibhuka paeHbl @ =30 cm 1 b =40 cm. OnpenenuTs MarHUTHYO MHIYKIHUIO

B B Touke nepeceuyenus auaronaseii.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMSI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

BAYETHBIN BUJET Ne 28
mucturinHa: «dusukay (2 u3 3)

1. [TocnenoBarenbHOE U NapaICIbHOE COSAMHEHUE TIPOBOTHUKOB.
2. MarnuTHOe 1nosie ABWXKyuierocs 3apsana. 3akod buo-Casapa-Jlannaca. Berancienue nHayKkiuu

MPSIMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.
3. 3amaua. Toukuit crepxens mmHoi | =10 cm paBHOMepHO 3apsxen. Jluneitnas nuoTHocTs 7 3a-

pana pasHa 1 MxKn/m. Ha nmpogomkenun ocu crepkus Ha pacctosuun @ =20 cm ot Gnuskaiimero
€ro KOHIIa HaXOJUTCs TOYEUHbIH 3apsan Q =100 uKi. Onpexenuts cuny F Bzaumoneiictsus 3aps-

JKCHHOI'O CTCPXKHA U TOYCUHOI'O 3apsaa.

Ycnaxuesn P.T.

3aBenyomuii kadenpoi

3 cemecTp

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 1
aucuuIInHa: «Duzmukay

1. Baemnanit potosrddext u ero 3akonsl. OnbiTel CToneroBa. ®oToHBL. YpaBHEeHHE DUHIITEHHA [T

BHeIHero Gorosdgexra.
2. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.
3. 3amaua. Ha mputbHYy10 muieHKy (N=1.3), HaxoAsIIyIOCsS B BO3AyXe, MaJaeT HOPMAIbHO IMy4YOK Oeso-

ro cBeta. [Ipu kakoii HaUMeHbIIeH ToMIMHE IUIEHKH OTPaXKEHHBIN CBET ¢ AITHHOM BOJHBI A = 0.55
MKM OKQ)X€TCSl MAKCUMAJIbHO YCUJICHHBIM?

Ycnaxuesn P.T.

3aBenyromuii kadeapoii

MHMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHSI POCCI/H7ICI§OI71 OEJIEPALIMN
I'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DOK3AMEHAIIMOHHBINA BUJET Ne 2
aucuunHa: «Pusukay
1. SAnepubie cunbl. Me30HBI

2. 3akoH MMPCIOMJIICHUA. ITonnoe OTpaXXCHUC.
3. 38.2[2[‘18.. Paccrosiaue Arz,l MCKAY BTOPbBIM U IICPBBIM TCMHBIM KOJIbIITaMH HrrotoHa B OTPAKKCHHOM

cBeTe paBHO IMM. Onpenenuts paccTosiHue Ari09 MEXKIY JECATHIM U I€BATHIM KOJIbIIAMH.

3aBenyouuii kadeapoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3OBAHWS POCCUMCKOI ®EJIEPALIMU
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['PO3HEHCKUM FTOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MuUMOHIIMKOBA

DK3AMEHAIIMOHHBIA BUJIET Ne 3
nucIUIuInHa: «DU3HKay»
1. dudpakmus Opaynrodepa Ha OAHOMN IIETH.

2. OCHOBHBIE 3aKOHBI T€OMETPUICCKOIN ONTHKH.
3. 3amaua. Kakas nonst sHepruu oToHa U3pacxoioBaHa Ha pabOTy BRIPBIBaHUS (DOTOIIEKTPOHA, €C-

M KpacHas rpanuna Gorodddexra A = 307 HM U MakCHUMalbHasg KHHETUYECKas SHEPTUS |max (o-
TORJIEKTpOHA paBHa 15B?

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BBICLUEFQ OBPA3OB1§HI/I}I POCCI/II‘/‘ICIM(OI‘/II OEJIEPALINN
I'PO3HEHCKHNU T'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

DK3AMEHAIIUOHHBIN BUJIET Ne 4
aucuuInHa: «Dusmkay
1. [Tmockoe 3epkaio. M3o0paxeHue B IIIOCKOM 3epKaje.

2. Mudpaxmus Opaynrodepa Ha 1udHpakIHOHHON pelIeTKe.
3. 3agaua. BoeluncnuTe paauyc ps nmsaTOM 30HBI DpeHens Ui IJIOCKOIO BOJHOBOIO (pOHTa

(4= 0.5 MKM), eclti OCTPOEHHUE JeTACTCs I TOYKH HAOJIOICHHS, HAXOIAIIEHCS HA paccTossHUN b

= IM oT (h)pOHTA BOJIHBL.

Ycnaxuesn P.T.

3aBenyomuii kadenpoi

MI/IHI/ICTEPCTIEO HAVYKHU U BbICH.IEl"p OBPA3OB1§HI/I}I POCCI/II7ICI§OI71 OEJJEPALIMN
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akageMuka M. /. MumoHIuKoBa

DK3AMEHALMOHHBINA BUJIET Ne 5
aucuuIuaa: «dusmkay
1. Cdepuueckoe 3epkano. Mzobpaxenue B chepuaeckoM 3epKase.

2. YpaBHeHHe DUHINTEHHA 17151 BHEITHETo (hoTOd(deKTa.
3. 3agaya. Onpenenuts sHepruro W, uzinydaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOT'O OKOIIKA IIO-

magpio S = § cM? IIaBMIIBHOI TIeuH, ecnu ee Temneparypa T=1200 K.

3aBenyromuii kadeapoii Ycnaxmues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKHUU T'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJET Ne 6
IUCLHUTIINHA: «DU3NKa»

1. Teopus aroma Bonopoaa o H. bopy. CnexrpaibHble cepuu aToMa BOJOPOAaA.

2. JIunza. [ToctpoeHune u3o0pa>keHus B JIMH3AX.
3. 3amava. Yron Bprocrepa Os npu maneHuu cBeTa U3 BO3Ayxa HAa KPUCTAJI KaMEHHOM COJIM paBeH

57°. Onpenenuth CKOPOCTh CBETA B ITOM KPUCTAILIE.

3aBenymomuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BI)IC]_LIEFUO OBPA3OB/§HI/IH POCCI/II71CI§OI71 GOEJEPALINUN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. /[, MwmmmoHImukoBa
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DK3AMEHALIMOHHBIN BUJET Ne 7
aucuurmHa: «dusnka

1. Unrepdepennuns ceta. MTHTEeHCHBHOCTH cBeTOBOM BOJHBI. [IpuHunn cynepno3unuu. [Ipoctpan-
CTBEHHAsI U BPEMEHHAasi KOT€PEHTHOCTh. Y CIIOBHSI MaKCUMyMa 1 MUHUMYMa HHTEHCUBHOCTH CBETA
pv UHTEPPEPEHITUU BOJH OT ABYX KOT€PEHTHBIX HCTOYHUKOB..
2. BzauMoaeWCTBUS H3Iy4YeHUS C BEIICCTBOM. BbIHYyXAeHHOE wu3ayueHue. BwiBox ¢opmyibl
M.IInanka no A.DWHIITEHHY.
3. 3anmava. /ludpakmuonnas pemerka comepxxut N = 200 mTpuxoB Ha 1 mMm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpomatuueckuil cBeT (A = 0.6 MxM). MakcuMyM Kakoro HauOOJIBLIETro MOpsAKa

JIaeT 3Ta penieTka’?
3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BBICLUEFQ OBPA3OB1§HI/I}I POCCI/II‘/‘ICIM(OI‘/II OEJIEPALINN
I'PO3HEHCKHNU T'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akageMuka M. /. MummmoHImuKoBa

DK3AMEHAIIUOHHBIN BUJIET Ne 8
auciuIumia: «dusmka

1. Unrepdepenuus cpeta.
2. Ummynee ¢ortona. J[aBnenne ceera. KBaHTOBOE 1 BOJTHOBOE OOBSICHEHUE IaBJICHUS CBETA.

3. 3amava. Ha y3kyto 1mienp najgaer HOpMajqTbHO MOHOXPOMATHYECKUN CBET. YTOJ (POTKIOHEHHUS ITyd-
KOB CBETa, COOTBETCTBYIOIIMUX BTOPOW CBETIION AU(PaKIHOHHOH mojoce, paBeH 1°. CKOJIBKUM UTH-
HaM BOJIH Ma/Ial0IIEr0 CBETa paBHA MIMPUHA IIETH?

3aBenyroumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKU YHUBEPCUTET
“MeHH akagemuka M. /[, MummnoHmukoBa

DK3AMEHALIMOHHBIA BUJIET Ne 9
JUCHUIUIMHA: «DU3UKa»
1. UnTepdepeHius B TOHKUX TUIEHKAX.
2. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHHE AABJICHHS CBETA.
3. 3amava. OnpeaenuTh AJUHY BOJHBI A (OTOHA, UMIYJIBC KOTOPOTO PaBEH UMITYJIbCY 3JIEKTPOHA,
obnamaroiero ckopoctsio V=10 Mwm/c.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 10
qucuumuinHa: «Pusuka»
1. TTostockr paBHo# TonmuHbl. Konsua HetoToHa.
2. leheKT Macchl ¥ SHEPTUs CBSI3U s/Apa.
3. 3apaua. 3BykoBble Kosiebanus yactoroil v = 0.5 kI'y u ammuurynoit 4 = 0.25 mm pacnpocTpans-
10TCcs B ynpyroil cpeae. Jnuna BonHbel A= 70 cM. Haiftu: 1) ckopocTs V pactipocTpaHeHus BOJH; 2)
MaKCUMaIIbHYI0 CKOPOCTh (0&/dt)max ABMIKEHUS YacTHUIL CPEbI.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIET'O OBPA30OBAHU ST POCCUNMCKON OEJEPALIMU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHImukoBa
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DK3AMEHAIIMOHHBIN BUJET Ne 11
gucnuniauHa: «Pu3zukay
1. Ipuanun I'roiirenca-Openens. 3ousl Openens. Hubpakuus OpeHens Ha KPYTJIoM OTBEPCTHH U
JTICKE.

2. D¢ dexTuBHAs Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3agaua. Ilpu yBenuueHUn TepMOIMHAMUYECKON TemIiepaTypsl I YEpHOro Teja B [1Ba pas3a JUIMHA

BOJIHBI Am, Ha KOTOPYIO MPHUXOAUTCS MAaKCUMyM CIEKTPAJIbHON IUIOTHOCTU SHEPreTHYECKON CBETH-
moctH U(A,T) ymensimmiaocs Ha AA = 400 am. OnpeaeauTs Ha4aabHyI0 U KOHEYHYIO TeMIIepaTypsl 11

u 71o.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BBICLUEFQ OBPASOBéHI/I}I POCCHIZCIfOIZ SOEJJEPALIN
I'PO3HEHCKHNU T'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
gucnuniuHa: «Pu3zukay
1. Audpakiys Ha KpyrioM OTBEpCTHH U Ha JHCKE.

2. AtomHOe sapo. JledexT Macchl U SJHEPTHSI CBSI3U SApa.
3. 3amaua. BonHa pacnpocTpaHsieTcsi B YIpyroii cpeie co ckopocteio V=100 M/c. Haumensiuee pac-

CTOSIHUEAXMEXy TOUKaMHU cpefibl, (ha3bl KosleOaHUH KOTOPBIX MPOTUBOIOJIOXKHEL, paBHO 1 M. Ompe-
JIEJIUTh YacTOTYy KojeOaHuM.

3aBenyrommii kadeapoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]uSO HAVYKHU U BbIC].LIEl:O OBPA3OB/§HH§I POCCHIZCE(OIZ OEJIEPALIN
I'PO3HEHCKHU IT'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKW YHUBEPCUTET
WMeHH akajeMuka M. /. MunoHIuKoBa

DKk3aMeHaMoHHubIN Ouier Ne 13
aucuuImia: «dusmka
1. PagnoaktuBHOCTE. Anb(a-, 6eTa- u , raMMa-u3TydeHus saep. 3aKOHbI PAIMOAKTUBHOTO pacnaja.

2. EcTecTBeHHBIN U MOJISIPU30BaHHBIN cBET. Bubl monsipusanuu.
3. 3agauva. Tonkas ruenka tonuHon 0.41 MKM M3 IpO3pavyHOro IJIACTUKA C [TOKA3aTeIeM MPEIOM-
nenust N=1.5 ocserieHa OenbIM CBETOM, MaIal0lUM HOPMaJIbHO K MOBEpXHOCTU. Kakue JJIMHBI BOJIH

N3 BUAUMOTI'O Axaria3oHa 6y,I[YT YCHUJICHBI B OTPAXKECHHOM quKe?

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHVSI POCCHI7ICI§OI7I OENEPALINUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 14
qucuumuinHa; «dusnkay

1. SAnepubie peakiuu. [IpoGiemsl sepHOM SHEPTETHKHU.
2. 3akoHBI U3ITY4YeHHsS aOCONIOTHO YEpHOro Tena. PacmpeseneHue dHEPTHH B CIEKTPe aOCOIIOTHO

YEpHOI'o Tea.
3. 3agaua. Korma npubop /i HabmoeHus kosier HploToHa morpy3uin B )KUAKOCTh, IHAMETP BOCh-
MOTO TEMHOI'O KoJiblla yMeHbIImiICs ¢ 2.92 cM 110 2.48 cM. Uemy paBeH IOKa3aTesb IMPEIOMIICHUS

JKUJIKOCTH?
3aBenymomuii kadeapoii Ycnaxmues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIET'O OBPA30OBAHU ST POCCUNMCKON OEJEPALIMU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa
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DK3AMEHAIIMOHHBIA BUJIET Ne 15
quctuminHa: «dusnkay
1. Knnaccuueckas anekTpoHHas Teopus aucnepcuu. CBsi3b AUCTIEPCUH € MTOTJIOLIEHUEM.
2. Yacrtuiia B OAHOMEPHOU MPSAMOYTOJIbHOM MOTEHIIMAIbHOM AMe. KBaHTOBaHKME SHEPTUM U UMITYJIbCa
YaCTHIIBI.
3. Bamava. B ombite IOnra paccrosuue dmexay tmeiasmu paBao 0.8 mm. Ha kakom paccrosauu | ot
IeNed ClenyeT pacloyOKHUTh IKpaH, 4ToObl MIMPHHA D MHTEpEepEeHIIMOHHOM MOJOCH 0Ka3aI0Ch

paBHO 2 MM?
3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEVSO HAVYKU U BBICIHEFQ OBPA3OB/§HI/IH POCCI/II;'ICISOI;'I OEEPALINU
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 16
gucnuniuHa: «Pu3ukay

1. Dueprus u ummynbsc poroHa. JlaBienue cera.

2. OnsiT lTepHa u I'epnaxa. CnuH 35ekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

3. 3agaua. Ha nmyTu cBeTOBOI BOJHBI, UAYIIEH B BO3JyX€E, IOCTABWIN CTEKJISIHHYIO IUIACTUHKY TOJ-
muHOM h= 1 MM. Ha cKOJIbKO H3MEHMITACh ONTHYECKAs JJIMHA IyTH, €CJIM BOJIHA MMaaeT Ha IUIACTHH-

Ky: 1) HOpMankHO; 2) o yriaom 6= 30°?

3aBenyoumuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOﬁ OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
WMeHH akageMuka M. /. MuImoHIuKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 17
pucnunivHa: «Pu3zukay

1. Paccestnue ceta. 3akon byrepa. PaneeBckoe paccesiHue.
2. KopnyckyasipHO-BOTHOBOM Jyain3M CBOMCTB BELIECTBA U €ro ONMbITHOE 000CHOBaHUe. [ nmoTes3a
ne bpotinst. OnbITel IO JUQPPAKIAH SJICKTPOHOB, ATOMHBIX W MOJICKYJISIPHBIX ITyYKOB.

3. 3amava. Yros aMexay IIOCKOCTSMHU TPOIyCKaHHs MoJsipu3aTopa v aHaau3aropa paseH 45°. Bo
CKOJIBKO pa3 YMEHBIITUTCS WHTCHCHBHOCTh CBETA, BBIXOSIIETO M3 aHAIHM3aTOpa, €CIIM YoMl YBEIH-
quTh 10 60°?

3aBenyromuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWUU YHUBEPCUTET
UMeHH akajeMuka M. /. MuInoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 18
nmucnumnHa: «Dusukay

1. YpaBHenue DiiHITeHA U1 BHEIIHET0 GoTorddeKTa.
2. CranuoHapHble cocTosiHUS. YpaBHeHue LlpenuHrepa /i CTallMOHAPHBIX COCTOSHUH. [IBHkeHue

CBOOOTHOM YacTHIlBl. YacTHIla B OJHOMEPHON MTPSMOYTOJIbHON MTOTEHITUATBHOM SIME.
3. 3amaua. ['ups, nmojBelIeHHas: Ha TIPYXKHUHE, KOJIEOIETCs M0 BEPTUKAIM C aMIUTUTyI0d A = 4 cm.
OmnpenenuTh MOJIHYO dHEepruto E xonebanuii rupu, ecim xecTkocTh npyxuubl K = 1 kH/m.

3aBenymouuii kadenpoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3OBAHWS POCCUMCKOI ®EJIEPALIMU
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I'PO3HEHCKUI TOCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
uMeHu akaaemuka M. JI. MuUMOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 19
IUCHHILINHA: «DHU3UKay

1. Tlonsipu3zanus cBeTa Npu OTPAKEHUH U IIpeIoMIIeHUH. 3aKoH bprocrepa.

2. Mexanuueckue rapMonndeckue konebanus. ['apmonudeckuii ocummsitop. [pyxuHnbIi, Qusnye-
CKHUU M MaTeMaTH4eCKUil MasTHUKU. ATOM BoJopoja. [ maBHoe, opOuTanbHOE U MarHUTHOE KBaHTO-
BbI€ 4yKciia. MarHUTHBIM MOMEHT aTomMa. KBaHTOBaHME MOMEHTA UMITYJIbCA.

3. 3agaua. Konpua HeroToHa HaOMI01aI0TCS C MMOMOLIBIO IBYX OJMHAKOBBIX MJIOCKOBBIMYKIIBIX JIMH3
pannycoM KpuBH3HBI R = 1 M, CII0KEHHBIX BIJIOTHYIO BBITYKJIBIMH ITOBEPXHOCTSIMH, TaK YTO ILIOC-
KH€ TIOBEPXHOCTH JIMH3 MapauienbHbl. OnpeaenuTs paaunyc 2 BTOPOro CBETIIOTO KOJiblla, Habmoa-
€MOro B OTpaKeHHOM cBeTe (A = 660 HM) mpyu HOPMAJILHOM aJICHUH CBETA HAa TOBEPXHOCTh BEPXHEH

JIMH3BI.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MummnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
mucturuHa: «duzuka» (3 uz 3)

1. UnTepdepeHinonHas KapTuHa OT IBYX KOT€PEHTHBIX HICTOYHHUKOB.

2. Mudpaxiust Ha KpyrioM OTBEPCTUU U HA JTUCKE.

3. 3amava. Kakoil HaumeHblIel pasperaronield cuioi R nomkHa o6nanaTh JUppakLMOHHAs pelieT-
Ka, 9YTOOBI C €€ MOMOIIBI0 MOXHO OBLIO Pa3pelIuTh JBE CIEKTPAIbHBIC THHUN Kaius (A1 = 578 HM H
A2 = 580 um)? Kakoe Haumenblee yncio N IITPUXOB JOKHA UMETh 3Ta pelleTKa, YToObl pa3pelie-

HUE OBUTIO BO3MOKHO B CIIEKTPE BTOPOTO MOPSIIKA.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. /[, MummmnoHmukoBa

Dk3aMeHarnoHHbINA Ouner Ne 21
mucnumivHa: «Du3zukay

1. 3akon Mamntoca. /IBoiiHoe syuenpenomienue. MckyccTBeHHas onTruyeckas aHu30TPOIUSI.
2. T'apmoHunueckue konebaHust U UX xapakrepucTtuka. JuddepennuanbHoe ypaBHeHUE TapMOHUYE-
CKUX KOJIeOaHMH.
3. 3amaua. Ha nudpakmuonnyro pemerky, comepxkamtyo N= 100 mrpuxoB Ha 1 MM, mamaetr HOp-
MaJIbHO MOHOXPOMAaTHUYECKUI CBET. 3pHUTeibHas TpyOa CIEeKTpoMeTpa HaBeJleHa Ha MakCUMYyM Tpe-
Thero nopsaka. YroObl HaBecTH TPyOy Ha APYroil MaKCUMYM TOTO K€ MOpsAJIKa, €€ HY>KHO MOBEPHYTh
Ha yron A = 20°. OnpenenuTs JJIMHY BOJHBI A CBETA.

3aBenymomuii kadeapoii Ycnaxmues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIIET'O OBPA30OBAHU ST POCCUNCKON OEJAEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 22
nucruInimHa: «PU3UKay
1. KBanroBas runore3a u ¢popmyna [lnanka.
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2. KorepeHTHbIE HICTOYHUKH CBETA.
3. 3amaua. Temmnepatypa 7T depHoro Tena paBHa 2 KK. Onpenenuts: 1) crieKTpalbHYIO TJIIOTHOCTh

sHepruu u3nyderus U(A, T) ais qmuabl BoHBL A = 600 HM; 2) SHEPreTHYeCKYI0 CBETHMOCTh R B WH-
TepBaJjie JJIMH BOJIH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHIA POCCI/II71CI§OI71 OEJIEPALIVIN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /[, MumnoHImukoBa

DK3aMeHaMoHHubINH Ouier Ne 23
JUCHUIUIMHA: «DU3UKa»
1. Aucnepcus ceera. O61acTi HOPMAIBHOW U AHOMAJILHON AMCIIEPCHH.

2. JIunza. [TocTpoenne n3o0paxeHus B TUH3AX.
3. 3agaua. Onpenenuth JUIMHY A O€ryiiell BOJIHBI, €CIIM B CTOsYCH BosHE pacctosHue | Mexmy: 1)

MIePBOM M CEIBMOM IyYHOCTSIMH PaBHO 15 ¢M; 2) IEPBBIM M YETBEPTHIM Y3JIOM paBHO 15 cMm.

3aBenyrouuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOPI OEJIEPALINU
I'POSHEHCKHNU ITOCYAAPCTBEHHbBIM HEOTSAHOM TEXHUYECKUU YHUBEPCUTET
WMeHH akageMuka M. /. MunoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 24
mucnunivia: «Pu3zukay

1. BeiBog u3 opmyner [Tnanka 3akonoB Buna u Credana-bonbpiivana.

2. [IpoxoxkieHre 4acTull uepe3 MOTeHIUAIBHBINA Oapbep.
3. Bagada. [{ns mpekpamienust Gorodddexra, BHI3BAHHOTO 00JIyICHUEM TUIATHHOBOW TUIACTHUHBI YiTh-

Tpa(HOIETOBBIM CBETOM, HYKHO MPHIIOKUTH 33JICP’KUBAIOIIYI0 pa3HOCTh noTeHnuanos Ur = 3.7 B.
Ecnu myiaTHHOBYIO TJIACTHHY 3aMEHUTh IUIACTHHOM W3 JPYroro Marepuaia, TO 33aJep>KHBAIOLIYIO
Pa3sHOCTh MOTEHLUANOB NpuaeTcs yBeanuuTh 10 Uz = 6 B. Onpenenuts padoTy A2 BbIX0/1a 3JIEKTPO-
HOB C [TOBEPXHOCTH HOBOM IIACTHUHBI, €CIIH JUIsl IIIaTHHBI paboTa Bhixoaa A1 = 6.3 3B.

3aBenyouuii kadenpoii Ycnaxmues P.T.

MMUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHISI POCCI/IVICKOIZI OEJJEPALIN
I'PO3HEHCKUU T'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3aMeHaMoHHbIN ouier Ne 25
auciuIHa: «Duzmkay

1. Mudpaxuus @paynrodepa Ha 1udpakIHOHHON perieTKe.

2. SAnepubie cuibl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJL.

3. 3amayga. [Tnockast 3BykoBast BosiHa umeeT nepuon 7' = 3 mc, aMmutyny 4 = 0.2 MM U IJIMHY BOJIHBI
A=1.2 M. [Ins1 To4eK cpeapl, YAAICHHBIX OT UCTOUYHHUKA KOJIeOaHUHN Ha pacCTOsSTHUE X = 2 M, HAUTH: 1)
cmemenne &(x,f) B MoMeHTt = 7 Mc; 2) ckopocTh O&(x,?)/0t m yckoperue 02E(x,1)/0t2ans Toro %e Mo-

MeHTa BpemeHHu. Hauanbnyto a3y konebaHuil NpuHATH paBHON HYJIIO.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BI)IC]_LIEFUO OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKHU IT'OCYAAPCTBEHHBIM HE®TSAHOU TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. [[. MwmmmoHImukoBa
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DK3AMEHAILIMOHHBIA BUJIET Ne 26
gucnuniauHa: «Pu3zukay

1. Buemnuii potosddext u ero 3akonsl. OneiTel CtoneroBa. @oToHBI. YpaBHeHHE DUHINTEHHA IS
BHemHero gororddexra.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.

3. 3amava. CpeHEKBaIpaTHYHOE 3HAYECHHE MHIYKIIMH MarHUTHOTO IOJIS B AJIEKTPOMArHUTHOM
BosiHE paBHO B= 2.50 uTn. KakoBa HHTEHCUBHOCTD 3TOI BOJIHBI?

3aBenyromuii kagenpoi Ycnaxuesn P.T.

Kpurepun oneHKH 3HAHMH CTYAEHTA HA JK3aMeHe

Ouenka «OTJIMYHO» BBICTABJISETCS CTYJIEHTY, ITOKa3aBUIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAHHbIE,
rIIyOOKHE 3HAaHMs YUCOHOW MpOrpaMMbl TUCIMIUIMHBI U YMEHHUE YBEPEHHO MPUMEHSITh WX Ha MpaK-
THUKE MPU PEUICHUH KOHKPETHBIX 3aJ1a4, CBOOOJHOE U MPaBUILHOE 00OCHOBAHHUE MPHUHSTHIX pellle-
HUM.

OuneHka «XOpomo» - BBICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, [PaMOTHO U
MO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh IOJIYyYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIyCKa-
€T B OTBETE WJIM B PEUICHUU 33J1a4 HEKOTOPbI€ HETOYHOCTHU, KOTOPHIE MOXKET YCTPAHUTh C
MOMOIIBI JOMOJHUTEIbHBIX BOIPOCOB MPENOAaBaTENs.

OueHka «y10BJE€TBOPUTEIbHO» - BBICTaBJISETCSA CTYACHTY, MOKa3aBlieMy (parMeHTapHbIN, pas-
PO3HEHHBIN XapaKTep 3HAHWUW, HEIOCTATOYHO NpaBUIbHBIC (HOPMYJIHPOBKH Oa30BBIX TOHSATHH,
HAPYLICHUS JOTUYECKOM MOCIENOBATEIBHOCTH B HW3JIOKEHHUHM IMPOTPAMMHOrO MaTepHhayia, HO IpHU
9TOM OH BJIQJICET OCHOBHBIMH pa3jeiiaMH Y4eOHOU MpOrpaMMbl, HEOOXOIUMBIMHU IS JATbHEHUIIIErO
00yYeHHS 1 MOXKET IPUMEHSATh MOJyYSHHBIC 3HAHUS 110 00pa3Ily B CTAaHAAPTHOU CUTYaIlUH.

OuneHka «HeyI0BJIEeTBOPUTEIbHO» - BBICTABIISIETCS CTYACHTY, KOTOPBIH He 3HaeT OonbIiieil 4a-
CTH OCHOBHOTO COJI€pXaHHUs yueOHON MporpaMMBbl JUCIUIUIHHBI, JOITYCKAaeT rpyOble OMMUOKH
B (OpPMYIHUPOBKAX OCHOBHBIX MOHSATHH MUCIUIUIMHBI U HE yMEeT MCIOJb30BaTh MOJIy4YEHHBIE
3HAHWS NPHU PEIICHUH TUMOBBIX MPAKTHYECKHUX 3a]1a4.

76



KoMmuiekT 1a60paTopHbIX pador
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1. Il cemectp
1,2. | O6paboTka pe3yabTaTOB (PU3HMUECKOTO IKCIICPUMEHTA.
OnpezneneHue ycKOpeHus: CBOOOJHOro najaeHus (4) ¢ MOMOILBIO
MaTEeMaTUYECKOIro MasiTHUKA
OnpeneneHrne MOMEHTA HHEPLMU € IOMOIIbIO MasTHUKa Makc-
BEJUIA
Onpenenenue k03ppuineHTa BHYyTPEHHETO TPEHUS KHUJIKOCTH 1O
merony Ctokca
Onpenenenre OTHOLIEHUs TEIUIOEMKOCTEN BO3/1yXa IIPH ITOCTOSH-
HOM JIaBJIEHUH U 00beMe
3 3. Il cemectp
N3ydeHue 3neKTpon3MepUTENbHBIX TPUOOPOB
N3yuenune paboThI 37I€KTPOHHOTO ocuusuiorpada
Omnpenenenue paboThl BBIX0J1a 3JIEKTPOHOB U3 MeTallIa
N3yueHne aIeKTpUYeCKUX CBOMCTB CETHETOMIETPUKOB
OmnpeneneHne OTHOLIEHUS 3apsJa 3JIEKTPOHA K €r0 Macce MeTo-
JIOM MarHeTpoHa
4, 4 IV cemectp
JIMH3bI U UX MOTPEIIHOCTH
OmnpeneneHue pacCTOSTHUSA MEXIy ENAMHU B onbiTe FOHTa
HccenenoBanue 3akoHa Mairoca U MPOXO0KACHUS OJISIPU30BAHHO-
ro cBeTa uyepe3 (a3oBYyIO MIIACTHUHKY
Onpenenenne GOKYCHBIX pacCTOSIHUN TOJOKUTEIBHOM U OTpHULIa-
TEJILHOU JIMH3 MeTOoJIoM beccens

Kpurepun oneHku:
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— 32 BBINIOJIHEHUE OJJHOM J1a00paTOpHOM paboTHI CTyIEHT noitydaeTt 4 Gaa.
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