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IMacnmopT (poHIa OLIEHOYHBIX CPEACTB MO AUCUHUILINHE «DPU3HKA)

No | Kountponupyemsle pazaenst guciiu- | Koa kontponupye- | HaummeHoBaHue OIIEHOUHOTO
i\ TIJIUHBI MOH KOMITETEHLIUH cpencTsa

1 | ®usnueckre OCHOBBI MEXAHUKHU OIIK-1. CriocobeH TpUMEHSTH ecTe-
OIlK-1.1 CTBEHHOHAyYHbIC M OOIICHH-
OIIK-1.2 JKCHEpHbBIC 3HAHUS, METOIBI Ma-
OIIK-1.3 TEMaTUYEeCKOTO aHaJIu3a U MO-
JeNUpoBaHud B TpodeccHo-

HaJIbHOU JIEITEIbHOCTH
2 | MonekynspHas (pu3uKa, U TEPMOJIU- OIIK-1. Cnoco0eH MpHUMEHATb ecTe-
HaMMKa OIIK-1.1 CTBCHHOHAy4YHbIE M OOIICHH-
OIIK-1.2 JKEHEPHbIE 3HaHU, METOJIbI Ma-
OIIK-1.3 TEMaTU4YEeCKOTO aHaIM3a U MO-
JETUPOBaHUSA B TPOECCHO-

HAaJIbHOM E€ATEIbHOCTH
3 | DnexTpoarHAMHKA OIIK-1. CriocoOeH TpPUMEHSTh ecTe-
OIIK-1.1 CTBEHHOHAyuyHble M OOILEUH-
OIIK-1.2 JKEHEpHBIE 3HaHUA, METOAbI Ma-
OIIK-1.3 TEMAaTUYEeCKOTO aHaIM3a U MO-
JIeNUpoBaHus B Mpodeccro-

HAJIbHOU JIeATENIbHOCTH
4 | KoneGaHus 1 BOJIHBI OIIK-1. CriocoOeH TpPUMEHSTh ecTe-
OIIK-1.1 CTBCHHOHAy4YHbIE M OOIICHH-
OIIK-1.2 JKEHEpHBIE 3HaHUA, METOAbI Ma-
OIIK-1.3 TEMAaTUYECKOI'0 aHalu3a U MO-
JeNUpOBaHUA B TpodeccHo-

HAJIbHOU JIeATEIbHOCTH
5 | Onruka (reoMerpuyecKkas u BOJHO- OIIK-1. CnocobeH NpUMEHATh ecTe-
Bast) OIlK-1.1 CTBEHHOHAy4YHbIC M OOIICHH-
OIIK-1.2 JKEHEpHBIC 3HaHUSA, METOAbI Ma-
OIIK-1.3 TEMAaTHYECKOI'0 aHajlu3a U MO-
JEMUPOBaHUSA B TPOQeccHo-

HaJIbHOW JIeITebHOCTH
6 | KsanroBas ¢uzuka. OIIK-1. CrnocoOeH TpPUMEHSTH ecTe-
OIlK-1.1 CTBEHHOHAyuYHble M OOILEHH-
OIIK-1.2 JKEHEpHBbIE 3HAaHUA, METOAbI Ma-
OIIK-1.3 TEMAaTUYEeCKOTO aHalIM3a U MO-
JIeNUpoBaHus B Mpodeccuo-

HAJILHOU JIeATENIbHOCTH
7 | DnemMeHThl (PU3UKHU aTOMOB U MOJIE- OIIK-1. Crnoco0eH TpPUMEHSTH ecTe-
KyJl OIlK-1.1 CTBEHHOHAy4YHbIE M OOIIEHH-
OIIK-1.2 JKEHEPHbIE 3HaHUS, METOIbI Ma-
OIIK-1.3 TEMAaTHYECKOI'0 aHajlu3a U MO-
JIeUpoBaHUd B TpodeccHo-

HAJIbHOU JICATENIbHOCTH
8 | DieMeHTHI (PU3UKH ATOMHOTO SApa U OIIK-1. Cnoco0eH MpHUMEHATh ecTe-
3JIEMEHTAPHBIX YACTUII OIIK-1.1 CTBCHHOHAy4YHbIE W OOIICHH-
OIIK-1.2 JKCHEpHBIC 3HAHUS, MECTOIBI Ma-
OIIK-1.3 TEeMaTUYECKOI'0 aHalu3a U MO-

JEMUPOBaHUS B TPOQECcCHo-
HaJILHOM JIeITEIbHOCTH




Hepeqeﬂb OICHOYHBIX CPEACTB.

Ne 1/

HaunmenoBanue o1ieHOYHOTO
CpeACTBA

Kpartkast xapakTepucTuka
OLIGHOYHOI'O CPEe/ICTBA

[IpencraBnenue oneHoY-
HOTO cpencTBa B GOHJIE

3amaua

[IpobnemHoOe 3anaHue, B KO-
TOpPOM OOy4aromemycs mpej-
JararoT OCMBICIUTh pPeaib-
HYIO IPO(hEeCCUOHATILHO - OPH-
CHTUPOBAaHHYIO  CHUTYaIlHIo,
HEOOXOJUMYIO JIJISl PEIICHUS
JTAHHOU MPO0JIeMBI

3amanus A1 PEIICHHS
3aJa4u

JlaGopaTopHoe 3a1anue

BrinosiHeHue cryneHToMm Jna-
O6opaTopHOH pabOTHI MO pas-
Jienam

KomiuiekT mabopaTopHbIx
pabor

KonTponbnas pabora

CpencTBo MPOBEPKU yMEHUU
MPUMEHSATDH MOJTyYEHHbIE 3HA-
HUS sl peLIeHUS 3314 OIlpe-
JIEJICHHOTO THUIIA TI0 TEME WUIU
pasneny ydyeOHOW  JUCIH-
TUJTUHBL.

KommiekT KOHTpOJIbHBIX
3a/laHMi 110 BapUaHTaM

Bonpocsr muist pyOesxxHoi aT-
TecTaluuu

CpencTBo KOHTPOJSL YCBOe-
HUS ydyeOHOro Marepuaa.
[IponykT caMOCTOSTENbHOM
paboTHI CTYy/EHTa, MPEICTaB-
JSIOIMMUA cCOO0M KpaTKoe M3-
JIOKEHUE B IIUCHMEHHOM BHJIE
TEOPETHYECKOr0 MaTepuasa

[Tepeuens BompocoB

3aueTHO-IK3aMEHAIMOHHBIE
MaTepuaIbl

CpencTtBo KOHTPOJST yCBOE-
HUS y4eOHOro MaTepuala
TEMBI, pa3zielnia UK pa3aesioB
JMCIUIUTMHBL, B BUJE coOece-
J0BaHUA MperioaaBaTeisd U
oOyuJaromerocs

KommiekT 3aueTHO-IK3aMe-
HALIMOHHBIX OWJIETOB




KENC-3AJIAUHN

2 cemecTp
3anganue 1

1. /IBe aBTOMAIIMHBI JBUXKYTCS 10 A0POraM, yroJl MeXAy KOTopbiMH, a = 60°. CKOpOCTh aBTOMAIINH
01= 54 kM/4 ¥ v2= 72kM/4. C KaKOH CKOPOCTHIOV YIAISIOTCIMAIINHBI OJTHA OT IPYroii?

2. Opynue, XKeCTKO 3aKpEIICHHOE Ha JKEJIE3HOJOPOKHOU miaTdopme, MPOU3BOAUT BBICTPEN
BJI0JIb TIOJIOTHA KE€JIE3HOM JOpOru o yriioM o = 30° k 1uHuu ropu3onta. OnpeaeanuTb CKOPOCTh
UzoTkaTa miIatGopMbl, €CIU CHapPsIJ BhUIETAET CO CKopocThio  Up =480 m/c. Macca minaTgopMsl
C opyaueM U cHapsigaMu M = 18T, macca cHapsaaa My = 60 kr.

3amanue 2

1. lap maccoit M= 1 Kr IBHXKETCS CO CKOPOCTBIO 01= 4 M/C M CTaJKHBACTCS C IIApOM MacCOM
M2=2KT, IBHXYIIUMCS] HABCTPEUY EMY CO CKOPOCTBIO v2 = 3 M/c. KakoBbI cCkopocTHU1 1 U2 IIApOB IOCIIE
yaapa? ¥Yaap cuutath aOCOIIOTHO YIPYTUM, IPSIMbIM, [IEHTPaTbHbIM.

2. OnpenenuTh KOJINYECTBO TEIUIOTH Q, KOTOpOE Ha/l0 COOOMUTH KHCIopoay oobemMoM V = 50 i1 pu
€ro U30XOPHOM HarpeBaHUH, YTOOBI JaBJICHUE T'a3a MOBbICHIOCH Ha Ap = 0,5 Mna.

3amanue 3

1. neanpHblii ra3 copepiiaet nuki Kapuo npu temnepatypax terionpuemanka 72 = 290 K u temo-
ornatunka 71 =400 K. Bo ckonbko pa3 yBenuauTcst KO3QPUITUSHT TOJIE3HOTO ACUCTBHS 1) ITUKJIIA, €CITN
TeMIepaTypa TemiooTaaTInka Bo3pactet 10 71 = 600 K?

2. Haiiti Maccy MBoOIbI, BOILIEAIICH B CTEKITHHYIO TPYOKY ¢ quamerpom Kanana d = 0,8 mwm, omyiieH-
HYIO B BOJly Ha Manyo riyOouny. CuuTaTh CMauMBaHUE MOJHBIM.

3amauue 4

1. ITpu u3oTepMuyeckoM pacuMpeHuu azora npu temieparype 7' = 280 K o6beMm ero yBennuuics B
nBa pasa. Onpenenuth: 1) coBepLIEHHYIO IPU pacUIMpPEeHnH raza padory 4; 2) usmenenue AU BHyT-
peHHel 3Hepruu; 3) KOIWYecTBO TeIIoThl Q, moiaydyeHHoe ra3oM. Macca azota m = 0,2 Kr.

2. UneanpHblii Ta3 coBepinaet nuuki KapHo. Temneparypa TiTeruiooTnaTuuka B 4eThipe pasza (N = 4)
OosblIe TEMITEpATyphl TeIUIONpUeMHHKA. Kakyro 101110 @ KoJaryecTBa TEeIIOThI, HOTYYEHHOTO 32 OJJUH
LUKJI OT TEIJIOOTAATYUKA, Ta3 OTAACT TEIIONPUEMHUKY?

3aganue 5

1. Kakyro paboty 4 HaJ0 COBEPIIUTH MPU BHIIYBAaHUM MBUIBHOTO MY3bIPs, YTOOBI YBENUYHUTH €r0
o0bem ot V1 =8 em® 10 Vo= 16 cm3? Cunrars MPOIIECC U30TEPMUUECKHIM.

2. Ha ckambe JKyKOBCKOTO CTOUT YENIOBEK U IEPIKUT B PyKax CTEP>KEHb BEPTHUKAIHHO MO OCH CKaMbH.
CkaMbsl ¢ YEJIOBEKOM BPAIAETCs ¢ YIIIOBOM CKOPOCThIO w1 = 4 pan/c. C Kakol yriioBOW CKOPOCTHIO
@2 OyIIeT BpaIIaThCs CKaMbsl C YETIOBEKOM, €CIIM TTOBEPHYTh CTEP>KEHb TaK, YTOOBI OH 3aHSJI TOPU30H-
TaabHOE nojoxkeHne? CyMMapHBIH MOMEHT HHEPIIUH YEIOBEKa M CKaMbU J=5xr - M?. jimuHa
crepxns £ = 1,8 M, Macca m = 6 kr. CyuTaTh, YTO UEHTP MACC CTEP’KHS C YEIOBEKOM HAaXOJMUTCS Ha
OCH IIaTPOPMBL.

3aganue 6



1. Kakas paborta A Oynmet coBepIlleHa CHIaMH TPaBUTAIMOHHOTO IOJIS MMPU MaJCHUH Ha 3eMJITIO0 Tena
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) U3 66CKOHEYHOCTH?

2. Touka y4acTByeT OJTHOBPEMEHHO B JIBYX B3aMMHO MEPIICHANKYISIPHBIX KOJICOaHUSIX, YpaBHEHHS KO-
TOPBIX X = A1sinwit u Y = Ascoswat, Tie A1 = 8 cm, A2 = 4 cm, w1 = w2 = 2¢’t. Hanucars ypaBHeHHE
TPAaeKTOPUU U OCTPOUTH ee. [TokazaTh HanpaBICHNUE JIBHKCHHS TOUKH.

3 cecmecTp
3amanue 7

1. B ckpemieHHbIC IO TPSIMBIM YTIJIOM OJTHOPOAHBIE MarHuTHOE (H = 1 MA/M u anektpudeckoe (£ =
50 kB/m) mons Bieten woH. [Ipu kKakol CKOpOCTH V MOHA (M0 MOYJIIO M HAIPaBJICHHUIO) OH OyIeT
JIBUTATHCS B CKPEILICHHBIX MOJISAX MPSIMOJIMHEUHO?

2. OnpenenuTh MarHUTHBINA MTOTOK @, TPOHU3BIBAIONINN COJICHOU, eciu JiuHa £ = 50 cM U MarHuT-
HBIII MOMEHT pm= 0,4 BO.

3aganue 8

1. Kosb1io u3 MeiHOTO npoBojia Maccoi M = 10 r moMeIeHo B OAHOPOJHOE MarHUTHOE T10J1€

(B = 0,5 Tn) Tak, 4TO MIOCKOCTh KOJbLA COCTABISACT yroi £ = 60° ¢ TMHUSIMH MarHUTHOH WHIYKIHH.
Omnpenenuts 3apsa Q, KOTOPBIN MPOWIET MO KOJbILY, €CIIU CHATH MAarHUTHOE TIOJIE.

2. VIcTOYHMK TOKA 3aMKHYJHU Ha KaTywky conpotusieHreM R =20 Om. Yepes Bpemsa t = 0,1 ¢ Toka
| B karymke nocturia 0,95 npenensHoro 3HaueHusa. OnpenenuTs UHAYKTUBHOCTh L KaTymiku.

3aganue 9

1. DnexTpoH ABMXKETCA BJIOJIb CUJIOBOW JIMHMM OJHOPOJHOTO 3JIEKTPUUECKOro moiyisd. B HekoTopoii
TOYKE I10JIs1 ¢ MOTEeHUUAIOM @1 = /(0 B 31eKTpoH umen ckopoctsb V1 = 6 Mum/c. OnpeiennuTh NOTeHIUAaI
(2 TOYKH TOJIs, 1051 1O KOTOPOM 3JIEKTPOH MOTEPSIET MTOJIOBUHY CBOEH CKOPOCTH.

2. TInockuii KOHAEHCATOp C MIOMAbIo miacTHH S = 200 cy? Kaxaas 3apskeHa 710 pa3HOCTH MOTEH-
nuaioB U = 2 kB. Paccrosinue mexay miactuHamu d = 2 cm. JudnekTpuk — crexio. OnpeaenuTh
sHepruto W noJsist KOHJEHCAaTOpa U INIOTHOCTh SHEPTUU @ TOJIS.

3amaunue 10

1.3/1C Garapeu ¢= 12 B. Ilpu cune toka | = 4 4 KIIJI 6arapen n = 0,6. Onpenenuts BHyTpEeHHEE
conpotusiieHue R; 0atapen.

2. Cuia TOKa B IeTH U3MEHSIETCS CO BpeMeHeM 110 3akony | = loe™. Ompenenuth KOIHYECTBO TEMIIOTHI,
KOTOpOE BBIJEINUTCSA B IPOBOAHMKE conpoTuBieHneM R = 20 Om 3a BpeMs, B TeUEHHUE KOTOPOTO TOK
yMeHbIIMTCA B € pas. Kospduuuent o npuHaTh paBubiM 2 - 1072¢L,

3amaunue 11

1. ITo ABYM CKpEIICHHBIM IO]] MIPSIMBIM YTJIOM OECKOHEUHO JUTMHHBIM MPOBOJoM TekyT Toku | u 21 (I
=100 A). Onpenenuth MarHUTHYIO HHAYKIKIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

2. KBagparHas mpoBOJIOYHAS paMKa PacIoio’KeHa B OJHOM IIOCKOCTH C JUIMHHBIM MPSIMBIM ITPOBO-
JIOM TakK, 4TO JIBE€ €€ CTOPOHBI MapajienbHbl IpoBoay. [lo pamke U IpoBOAY TEKYT OJAMHAKOBBIE TOKH
=200 A. Onpenenuts cuity F, 1elicTBYIOIIYIO Ha paMKy, €ClM OrKaifias K MpoBOly CTOPOHA paMKHU
HAXOJUTCS OT HETO Ha PaCCTOSIHUH, PAaBHOM €€ JIJTUHE.

3amganue 12



1. Crepxens quHoi { = 20 cM 3apsoKeH paBHOMEPHO pacIpeeICHHBIM 3apsiioM ¢ JTMHEHHOM TUIOT-
nocthio T = 0,2 MxKi/M. CTep:keHb Bpamaercs ¢ yactoToit N = 10 ¢ oTHOCHTENBHO OcH, TIepIIeH/ -
KYJISIPHOM CTEP)KHIO M MPOXOAIIEH uepe3 ero koHer. OnpeaenuTs MarHUTHBIH MOMEHT Pm, OOYCIIOB-
JICHHBIN BpaIlllEeHUEM CTEPXKHSI.

2. MarHUTHBII MOMEHT Pm TOHKOTO IMPOBOMSIIETO KOJbIA Pm = 5 A - M?. OnpeneanTh MarHUTHYIO
MHAYKIUIO0 B B Touke A, Haxos1Ieicst Ha OCH KOJIbLIa U YAAJICHHOM OT TOYEK KOJIbIla Ha PACCTOsTHUE
r=20 cm (puc. 7).

3amanue 13

1. [To TpeM mapauIeIbHBIM MPSIMBIM [TPOBOJIaM, HAXOSIIMMCS Ha 0JUHAKOBOM pacctostHuu d =20 cm
JIpYT OT IpyTa, TeKYyT oauHakoBbie TOkH | =400 A. B 1Byx mpoBojax HarpaBjieHUs TOKOB COBITIA0T.
BbIarcnuTh 71t KaXKA0T0 U3 MIPOBOJIOB OTHOIIICHHUE CHITBI, ICHCTBYIONICH HA HETO, K €T0 JUTHHE.

2. Tuck paanycom R = 8 cM HeceT paBHOMEPHO pacmpeeleHHbIN 1Mo moBepxHocTH 3apsaa (o = 100
uKn/m?). OnpenennTh MarHUTHBIA MOMEHT Pm, OOYCIIOBIEHHBIH BpalleHHEM IMCKA, OTHOCUTEIHHO
OCH, MPOXOJIAIICH Yepe3 ero UEeHTP U NepHeHANKYISIPHON MIIOCKOCTH AUCKA. YTIIOBas CKOPOCTh Bpa-
nieHust qucka o = 60 pan/c. S.

4 cemecTp
3amanue 14

1. Cpennsst SHepreTHdecKas CBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 JIx/(cm?* mun). Kakosa
JIOJDKHA ObITh TemnepaTypa I MOBEpXHOCTH 3eMIIH, €CIIU YCJIOBHO CUMTATh, YTO OHA M3Jy4aeT Kak
cepoe teno ¢ kodpdunueHTom 4epHoTh ar=0,257?

2. Ha nuHKOBYIO IJIaCTUHY HAIlpaB/IeH MOHOXPOMAaTHYECKUH Mydok cBera. POTOTOK MpeKpalaeTcs
npu 3aj7iep>kuBarolei pasHoctu norenmanos U = 1,5 B. OnpenenuTs [UIMHY BOJIHBI A CBETa, MaIaro-
IIEro Ha IJIACTUHY.

3amanue 15

1. OnpenenuTs UMNYJIBC pe DIEKTPOHA OTIAYH, eciiu (POTOH ¢ 3Heprueit €1 = 1,53 MaB B pe3ynb-
TaTe paccesiHus Ha CBOOOHOM JJIEKTPOHE MOTEPSIT /3 CBOCH SHEPTUH.

2. ITpu kaxoii ckopocTH 3 (B A0JISIX CKOPOCTH CBETA) PEIMSTUBUCTCKAS Macca JF000i YacTUIIbI Bellle-
cTBa B N = 3 pasa 00JbIlIe MacChl TOKOS?

3aganue 16

1. Temneparypa abcomotHo uepHoro Tena T =2 kK. OnpeaenuTs ATUHY BOJHBI Am, Ha KOTOPYIO
HOPUXOJUTCA MAKCUMYM SHEPTHH U3IYUYEHHUs, U CHEKTPAIbHYIO MJIOTHOCTh 3HEPTeTUUECKON CBETUMO-
cTh (M3Iy4aTeTbHOCTHN (I, T)max JJISl TOH UTMHBI BOJIHBIL.

2. dotoH ¢ sHeprueil € = 10 3B nagaer Ha cepebpsiHyIO IIaCTUHY U BbI3bIBaeT GoTordpdext. Onpene-
JMTH UMITYJIBC [, TOJTyYSHHBIH TUTACTUHOM, €CITN MPUHSTD, YTO HAIIPaBIICHU ABIKEHUS (oToHA U do-
TO3JIEKTPOHA JIeXkAaT Ha OJHOM MPsIMOH, MePINeHANKYIIPHON OBEPXHOCTH MJIACTUH.

3aganue 17

1. Bo ckoibpKo pa3 u3MeHUTCs nepuoi 7 BpaleHHe JIEKTPOHA B aTOME BOJIOPO/Ia, €CIIU TPHU TIepexo/ie

B HEBO30YXJICHHOE COCTOSTHUE aTOM H3Ty4us (OTOH C JJIMHON BOIHBI A = 97,5 HM?

2. [Ipu KakuX 3HAUYCHUSIX KMHETUYECKOU dHeprun 1 dieKTpoHa omrOKa B ompeeeHNnu 1eOponIeBCcKo

JITMHBI BOJIHBI AIIO HEPETATUBUCTCKON Gopmyrne He nmpeBbimaeT 10%?

3amganue 18



1. Ansda-yacTuma HaxXxoAUTCS BOECKOHEYHO ri1y0OKOM, OMHOMEPHOM, IPSIMOYTOJIHHOM IO-
TEHIUAIbHOM siifuKe. Vcronb3ys COOTHOLIEHHWE HEONpeAesIeHHOCTeH, OLUEHUTh MHUPUHY ¢
AI[MKa, €CJIU U3BECTHO, YTO MUHHUMAJbHAs SHEPTUS o-4acTULBl Emin = 8§ MaB.

2. CpenHee BpeMs XHU3HH At aToMa B BO30GYKICHHOM COCTOSHHH cocTaBiser okono 1078 c. Ilpu
mepexojie  aromMa B HOPMalIbHOE  COCTOSHHE  HCIyckaeTrcs  (OoToH, cpemHsiss  JUIMHA
BOJIHBI <\A> KoToporo paBHa 400 M. OICHUTH OTHOCUTEIBHYIO MIMPUHY AMAM3Ty4aeMOi CICK-
TpaJbHOM JIMHUHU, €CIIA HE MPOUCXOIUT YITUPEHUS JIMHUU 32 CUET JIPYTUX MPOLECCOB.

3amanue 19

1. DnexTpoH HaxXoAUTCA B OECKOHEUHO INIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIbHOM MOTEHIIUAIbHOM
amuke mupuHo £. B xakux Toukax B mHTepBaje 0<X<{ IUIOTHOCTH BEPOSATHOCTH HAXOKICHUS
9JIEKTPOHA Ha BTOPOM U TPEThEM SHEPreTUYECKUX YPOBHSIX OJMHAKOBBI? BBIUMCINUTH MIOTHOCTH
BEPOATHOCTH JUJIS 3TUX TOUYeK. Pemienne noscHuTh rpauKkoM.

2. Onpenenuth uncio Nsgep, pacnagamiuxcs B TedeHne BpeMenu: 1)t; = 1 muH;

Kputepuu onenku:

—€CJIM CTYJEHT MPaBUIILHO PELIWI OAHY 3a7a4y, TO OH Iojy4aer 2,5 6aia.

Bonpocsl 1J151 py0eskHoi aTTecTauuu

Bropoii cemectp
Bomnpocs! k nepBoit pyOexxHO# aTTecTaruu

1. MarepuanbHas TOYKa, PaJAUyC-BEKTOpP, BEKTOPHI MEPEMEIEHHs, CKOPOCTH, YCKOPEHHUsS. 3aKOH
JBUKEHHUSI, TPAEKTOPUS U PONUJCHHBIN ITYTh.

2. JIBMKEHHE IO OKPYKHOCTH. BEeKTOpPHI yriioBoi CKOPOCTH U YTIIOBOTO YCKOpeHHUs. CBsA3b IMHEHHBIX

7
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CoNoOAWNE

Y YIJI0BBIX KHNHEMATUYECKUX BEJIMYHH.

Ilepssiit 3akoH HbroroHa. MHepunanbHble cCUCTEMBI OTCYeTa. Macca, UMITyJIbC, CUIIA.

Bropoii 3akon Hetotona. Tperuii 3akoH HeroToHa.

Bec Tena. HeBecomocts. Cuiibl TpeHus.

PaGota cumbl, MmomHocTh. Kunetndeckas sneprus [lorennmanbhaast sHeprus. CBsA3b MKy CHIION
Y MOTEHLIMAIbHOM YHEPTUEN.

CoxpaHeHHue NOJHON MEXAHUYECKOW SHEPTMM MAaTepUaIbHON TOYKHU B I10JI€ MOTEHIUAIBHBIX CHJL.
L{eHTp Macc ¥ 3aKOH €ro JIBUKEHUS.

3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA CUCTEMbI MaTEPUAIbHBIX TOUEK.

. MomeHT HHCPLUH. Kunernueckas OHEPIus BpallaroIICrocsa TBEpAOro Teia. MomeHT HUMITYJIbCA,

MOMEHT CHJIbl OTHOCUTEIILHO OCH.
JlaBneHue B KUAKOCTAX U razax. 3akoH llackans.
3akoH Apxumena.
VYpaBHeHUE HEPa3pBIBHOCTH
VYpasHeHnue beprymn.
Jlamunapuoe teuenue. TypOynenTHoe TeueHue. Yucno PeitHonbaca.
Bsskocts.
[TpeoOpazoBanus ["anunes. MexaHnyeckuil MPUHIUI OTHOCUTENbHOCTHU. [locTynaTel crienuanb-
HO# Teopun oTHOcUutenbHOCTH (CTO).
[IpeobpazoBanus  JlopeHna
PenstuBucTCKUI 3aKOH TIPe0Opa30BaHUsI CKOPOCTEH.
PenstuBuctckuit ummynsc. PenstuBuctckas ¢popma Broporo 3akoHa HeroToHa.
3aK0H B3aMMOCBSI3H MAaCChl U SHEPTUU.
lapmonnueckue konebaHUs H HMX XaPaKTEPUCTHUKHU. HuddepenunanbHoe ypaBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
Mexanuuyeckue rapmoHnyeckue konebanus. KuHerndeckas M moTeHIMAIbHASI SHEPTUU TAPMOHU-
YECKHUX KOJIeOaHui.
IMapmonnueckuit ocummiAaTop. IlpyxuHHBIM MasTHUK. PU3nuecKuil MasTHUK. MartemaTudecKkui
MasITHUK.
Mexanuyeckue BoaHbL. [IpoionbHbIe U TonepeyuHble BOJIHBI. J[JINHA BOJHBI.

Bomnpock! ko BTOpo#t pyOexxHOi aTTecTanuu

Cratuctuyeckas (U3MKa M TEPMOJANHAMHUKA.

Macca u pazmepbl MOJIEKYI.

TepmoauHamMuueckue napaMmerpsl. MneanbHbli ras.

VYpaBHEeHHE COCTOSHUS UACATBHOrO raza. 3akoH JlanpToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTh MOJIEKYJISIPHOTO /BHKeHUs. CpellHsAs CKOPOCTh MOJIEKYII.

ITonsaTue aGconroTHOM TemnepaTypbl U ocHOBHbIE nosiokeHuss MKT.

3axoH MakcBesia 0 pacipeielIeHUH MOJIEKYIT U€aIbHOIO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.

10. CpenHee 4UCIIO CTOIKHOBEHHUH W CPETHSS JUTMHA CBOOOHOTO TIpoOera MOJIEKYIL.
11. SIBnenus mepeHoca.

12 IIpeamet TepmoanHaMuku. OCHOBHBIE onpeneneHus. BHyTpeHHss sHeprus cuctemsl. Komnye-
CTBO TEIUJIOTHI.

13.I1epBoe Ha4aI0 TEPMOJUHAMUKH.

14. TenmoemkocTh raza. @U3MUECKUN CMBICT YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.
15.IIpuMeHeHne epBoro Hayaia TEPMOJMHAMUKH K M30IIPOLIECCAM.
16.AnuabaTHsiii porecc. [TonuTpornHslii mpoiecc.

17.Kpyrosoii nponecc. O6patrumMble U HeoOpaTUMBbIE MPOIIECCHI.

18.2uTponusi.

19.Bropoe Hauano TepMOAMHAMUKH.



20.IHukn Kapno u ero KII/I qyis maeansHOro rasa.
21.YpaBuenue Ban-aep-Baanbca.

22.130tepmbl Ban-nep-Baanbca.

23.BHyTpeHHss1 DHEPTHS peabHOIO Irasa.

24 .9ddexT Jxoynsa-TomcoHa.
25.I1oBepxHocTHOE HaTsKEeHUE. CMauynBaHUE.
26.Vcnapenue u miaBJjeHUE.

Tperuii cemecTp
Bormpoch! k mepBoii pyOekHO# aTTecTaun

1.2nekTpuzamus Tea. DISKTPUYECKUM 3apsl. 3aKOH COXpPaHEHHUS 3apsa.

2. 3akoHn Kynona.

3.DnekTpuueckoe noje. HampskeHHOCTh 3JIEKTPHUUECKOT0 TOJIS.

CuiioBble JIMHUM MAarHUTHOTO TIOJIA.

4.PabGoTa moJyis mpuU NEpEeMENICHUH 3apsja.

5. Ilorenuuan, pa3HOCTh MOTEHIMAJIOB.

6.HampspkeHHOCTh Kak TpaJiMeHT MOTeHIInaia. DKBUMOTEHIIUAIbHBIE TTOBEPXHOCTH.
7. Ilonspuzanus Iu31eKTPUKOB. HanpsykeHHOCTh 10JIA B TUAJIEKTPUKE.

8. DnexrpoemkocTh. Konnencaropsl. [IpumeneHe KoHIEHCATOPOB.

9. DHeprus 37IEKTPOCTATUUECKOTO MOJIS.

10.Onexktpuueckuii Tok. Cuiia Toka. IlocTOsAHHBIA TOK.

11.3akon Oma mnsa ydactka menu. COnpoTUBIEHHE MPOBOJIHUKA.

12.Tunbl cOeTMHEHUSI TPOBOIHUKOB.

13.Ctponnue cunbl. JIC. 3akon OmMa aig MOJHOW IENHu.

14.3akon Jxoyns-Jlenma. Pabora Toka. MomHoCTh TOKA.
15.25eKTponpoBOIHOCTL TBEPABIX Tel. [Ipupoga Toka B MeTasax.
16.MaruutHoe mosne. CHUIIOBbIE JIMHMM MAarHUTHOTO MoJist. HanmpsikeHHOCTD.
17.3akon buo- Capapa-Jlamaca.

18.Cunia Amniepa. B3aumoselicTBue napaaiesibHbIX TOKOB.

19.Cuna Jlopenia.

Bomnpocs! ko BTopoii pyOexHoii aTTecTanuu

1.BemectBo B MarHUTHOM noiie. IlapamarseTwku, AuaMarHeTHKU.

2. D¢ ekt Xomna.

3.Hupkynsuus BekTopa B MarHuTHOTO 1o B BaKyyMme.

4.Teopema I'aycca s nmoss Bekropa B.

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

6. DneKTpOMaruuTHass MHAYKLIWSA. MarHUTHBIM HOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKLIUU U npaBuiio JlopeHua.

8. Camounnykuus. 9J1C- caMOMHIYKIIMH.

9. UHAYKTUBHOCTh NMPOBOJHUKA M B3aUMHAasi MHIYKTHUBHOCTb. DHEPTUs MArHUTHOTO MOJIS.
10. OnextpomarautHoe noie. Tok cmemenus. Buxpesoe none.

11. IlepemenHsbIil TOK. [[efcTBYyIOIIEE 3HAYEHUs HAIPSIKEHUS M CHIIBI TOKa.

12. IHIyKTUBHOCTh M €MKOCTh B IIEMHM IEPEMEHHOIO TOKA.

13.3akon Oma s 1enu MEepeMEHHOI0 TOKa.

14.KonebatenpHblii KOHTYp. @opmyna Tomcona. CoOcTBeHHBIE KOJeOaHMS.

15. CBoOoaHBIE W BBHIHYXKJEHHBIE KOJIEOAHUS. DJIEKTPUUECKHE aBTOKOJCOAHUSI.

16. PezoHaHC TOKOB M HAaNpsIKEHHM.

17. XapakTepucTUKH KoJjiebaHUsl Tpollecca, epruoI, 4acToTa, aMIuIuTy1a, ¢aza KojJeOaHuH.
18.OnexTpoMaruuTHbIE BOJIHBI .BOIHOBBIE ypaBHEHHE.

19. DHeprus 3neKTpOMarHUTHHIX BOJIH. OnbITHI ['epiia.



20.1Ikana >J€KTPOMArHUTHBIX BOJIH.
21. ®oromerpusi. OcHOBHBIE (POTOMETPUYECKIE BETUIHHBI  UX CIUHUIIBIL.

22. I'eomerpuueckas ontuka. [lIoHATHE CBETOBOIO Jyda 3aKOHbI OTPAXKEHUE U MPETOMIIEHUE CBETA.

23. [lonHoe oTpakeHue CBETA.

24 TlpenomieHue U OTpak€HUE CBETa Ha C(HePUIECKON TPAHUIIC IBYX CPE/I.
25. 3epkana. Tonkue nuH3bl. opMyiia TUH3BI

26. [TocTpoeHne n300pakeHU B TOHKUX B JIMH3aX M CPEPUUCCKUX 3EpKaIax.

UeTBepThlii ceMecTp.
Bormnpocsl k niepBoii pyOekHOM aTTecTaliuu

1. SIBnenue untepdepeHunn ceera. BpemeHHas U MpoCcTpaHCTBEHHAs! KOT€PEHTHOCTb.
. UaTepdepeHIyst B TOHKUX MJICHKAX.

. SIBnenue nqudpakuuu. [Mpunmun I'oitrenca dpenens

. Meron 30n @penens. Audpaxuus Openens.

. Audpaxun @paynrodepa Ha 0OHOM 1IeAH U HA TU(PPAKIIUOHHON PELIETKH.
. JudpakionHas peuerka.

. Audpakius peHTTeHOBCKUX JIydel Ha KpHCcTasulax.

. [lonsapuzanus cera. [lonspusaropsl U aHAIU3aTOPHI.

. AHanu3 NoJIsSPU30BAHHOTO CBETA. BpaleHue miocKoCTH MONSIpU3altu.

10. SIBnenue nucriepcuu CBeTa.

11.ITormomenue cBera.

13. Dddext Homnepa.

14.9¢ddext BaBunosa - Uepenkona.

15.TennoBoe u3nydeHue

16.3aK0HBI pABHOBECHOI'O TEIIJIOBOTO U3JyYEHUS.

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

18. KBaHT u3nyuyeHusi. DJHEprusl KBaHTa U3yYEHUSI.

19. ®oTosrnexrpuueckuii 3P dext. 3akonbl CToNECTOBA.

20. YpaBHeHue DifHIITelHA A1 BHEHTHEro Gporodddexra.

O 00 1 N K~ W

Bomnpocs! ko 2 pyOexHOl arTecTanun

. Macca u umnyssc potoHa. /laBneHue cBeta.

. O¢@dext KomnroHa.

. BonnoBas ¢yHkIms.

. Bonna ne- bpoitna. CooTHomIEHNs HEONpeAeTeHHOCTEN.

. YpasHenue lllpenunrepa.

. YpaBHenue llIpennHrepa s cTaimoOHapHBIX COCTOSTHUAM.

. TynuensHsIi 3¢ dekT.

. IToTeHIMaIBHLINA ANIHK.

. JInHEeNHbI TApMOHUYECKUN OCLUILIATOP.

10. JIBOMCTBEHHOCTH MIPEICTABIICHUM O BerecTBe. KOpmycKysipHO- BOJTHOBOH JTyaln3M.
11. Onbitel Pezepdopna. JIuneituarsie crieKTpbl aTOMOB.

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

O 0NN B W~

14. Tlpunuun aynu. Dnexkrponnsie o0onouku. [lepuoanueckas cucrema sneMeHToBMeHieeeBa.

15. CriekTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTEPUCTUIECKIE PEHTT€HOBCKHUE, CIIEKTPHI.

16. 3akon Mo3znu. Bogopoaonogo0HbIe CIIEKTPHI.

17. Ilpupona XuMHYECKO CBSI3U. MoJeKynsapHbIe crieKTpbl. KoMOMHAIIMOHHOE paccesiHhe CBETaA.
JIroMuHECIIEHITH .
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18. CnnoHTaHHOE W BBIHYXXIECHHOE H3Ty4eHus. JIazepsl.

19. EcrecTBeHHast paluOAKTUBHOCTh. 3aKOH PAaIMOAKTUBHOTO pacmaja.

20. Cocras sapa. HykyoHsbl. 3apsig 1 MacCOBOE YUCIIO sipa. DHEPTUU U CBA3M spa.

21. U3otomnsl, MckyccTBeHHBIE MIpeBpalleHus saep. a- u B-pacnana, y-uznyueuue. Snepuoie
peakiuu.

22. O0oioueyUHas U KareJlbHas MOJICTH SApa.

23. [lenenue snaep. Llennas peakuus. SaepHble peakiiuy Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
Peakmus cunTesa, mpobiema ynpaBisgeMOro TEpMOsIEPHOTO CHHTE3a.

24. dynnamenTaibHble B3aumoeiicTBus. Kiaccudukanus sneMeHTapHbIX YaCTHII.

25. BzaumoeiicTBHE 2JIeMEHTAPHBIX YACTHI] U 3aKOHBI COXpaHeHus. YacTUIIbI U aHTUYACTHUIIBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue yqu.

27. ®yHnamMeHTaJIbHbIE YacTUIbl. YaCTUIIBI-YYACTHUKHU U YaCTULIBI-[IEPEHOCYMKHU B3aUMO/IeH-
CTBUIA.

Kputepun orenku:
- ecnn .BbinosiHEHO 100% 3amanus, To cTyaeHT noty4daer 20 6auios;
- €CJIM .BBIOJIHEHO 75% 3aanus, TO CTYAEHT nostydaeT 15 6aos;
- ecnu .BeImoniHEeHO 50% 3amanus, To cTyAeHT nony4aet 10 6anmos;

- €CITH .BBITIOTHEHO 25% 3aJlaHus, TO CTYACHT MTOJY4acT 5 6aJ'IJ'IOB;

- €CIIU .BBINOJIHEHO MeHee 25%3a/1aHusl, TO CTyAeHT nosyyaet 0 6amios.

KommuiekT 3aganmii It KOHTPOJILHOM PadoThI

2 ceMecTp
KonTponbnas padora Nel.
Bapuanr 0.

110. Touka nBUMKETCS IO OKPY>KHOCTH paarycoM R = 30 cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
OrnpenenuTh TaHTEHIIMATBLHOE YCKOPEHUE Q/TOUKH, €CJIM U3BECTHO, YTO 3a BpeMst = 4 ¢ oHa coBep-
IIAITa TP 000pOTa U B KOHIIE TPETHEro 000pOTa ee HopMalnbHOe yCcKopeHne  an= 2,7 M/c?.

120. Jlogka nqmuno# €= 3 M 1 Maccoit M= 120 Kr cTOUT Ha CHOKOKHOM Bosie. Ha Hocy U kKopme Haxo-
JSATCS 1Ba phioaka maccamu M1= 60 kr 1 M= 90 kr. Ha ckobKO CABUHETCS JIOJKAa OTHOCUTETHHO BOJIBI,
€CJIA PHIOaKH TTIOMEHSIOTCS MEeCTaMu?

130. [IIap mMaccoit M1= 2 KT CTaJIKUBACTCS C MIOKOSIIIUMCS ITApOM OOJIBIIEH MACcCHI M TIPH ATOM TepsieT
40% xuHeTHueckoil sHepruu. OmnpeaenuTh Maccy My Oonbllero mapa. Yaap cUutath aOCOIIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.
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140. Kakas pabota A moJpKHA OBITH COBEPIIICHA MPU MOJHATHU C 3€MJIM MAaTEPHUAJIOB JIJISl IOCTPOUKH
IITHHIPUIECKON TpyOsl BeicoTOM h= 40 M, HapyxHbIM auamerpom D = 3,0 M ¥ BHYTpEHHHUM JHa-
metpoM 0= 2,0 M? IT0THOCTH MaTepHana p IpHHATH paBHoii 2,8 - 10% kr/m®.

150. K xoHI1aM JIerkoi U HepacTsHKUMOM HUTH, TIEPEKMHYTON yepes3 OJI0K, MOIBEIICHBI TPY3bl MacCaMu
m1= 0,2 kr u Mz = 0,3 xr. Bo CKOJIbKO pa3 OTIMYAIOTCS CUJIBI, IEHCTBYIONTNE HA HUTH IO 00€ CTOPOHBI
ot G1i0Ka, eciau Macca 61okam = 0,4 Kr, a ero OCh ABIKETCS BEPTHKAIBHO BBEPX C YCKOPEHHUEM 0= 2
M/c?? CuaMu TPeHHMs ¥ IPOCKaJIb3bIBAHIA HUTH O GIOKY IpeHetpedb.

160. OgHoponusIii crepkenb anuHou £ = 1,0 M u maccoit M = 0,7 Kr mojABeIIeH Ha TOPU3OHTATLHOM
ocH, MPOXO/SIIEH Yyepe3 BEpXHUN KOHEIl CTepKHA. B TOUKy, OTCTOAIIYI0 OT OcH Ha % £, abCONIOTHO
YIPYTO yaapsieT myJs Maccoil M = 5 Kr, JeTsias neprneHIuKyIsipHo cTepxHIo U ero ocu. [locne ynapa
CTepskeHb OTKJIOHIICA Ha yron a = 60°. OmpenenuTh CKopocThb MyJIH.

170. Bo ckonbko pa3 cpeaHsisi IJIOTHOCTh 36MHOT'O BEIIECTBA OTIMYAETCS OT CPEAHEH MIIOTHOCTH JIyH-
Horo? IIpunsTh, uTo paanyc Rz 3emiu B 6 pa3 MeHbIlIE Beca Tea Ha 3eMIIE.

KonTponbHas padora Ne2.
Bapuant 0.

210. Onpenenuth KOTMYECTBO BelecTBa v 1 yucio N monekyn azota maccoit m= 0,2 kr.

220. OmpenenuTh IIOTHOCTH p BOJSHOTO Tapa, Haxosmerocs moja aasinenueMp =2,5 klla u umero-
niero temneparypy 7' =250 K.

230. OmpenenuTh CPeTHION KMHETHIECKYIO SHEpruio <Eny moctymnarensHoro ABrkeHus U <Eqpy Bpa-
[IaTEeJILHOTO JIBUXKEHUSI MOJIEKYJBI a30Ta npu Temnepatype 7' = 1 kB. OnpenenuTts Takke MOIHYIO
KHHETHYECKYIO SHEPTHIO E, MONEKYIIBI IPH TEX K€ YCIOBUSX.

240. O1HOATOMHBII ra3 MpU HOPMAIBHBIX YCIOBUSAX 3aHUMaeT o0beM V = 51. Beruncnuth Temnoem-
KocTb Cy 3TOr0 Ta3a mpu NOCTOSTHHOM 00BEMe.

250. B cdepuueckoii konbe BMecTuMocThio V = 311, comepxaiiieid a3oT, CO3aH BaKyyM C JaBJICHHEM
p= 80 mklIla. Temneparypa raza 7'= 250 K. MoxHO i1 cCUuTaTh BaKyyM B KOJIO€ BEICOKHUM?

260. Onpenenuth padoty A, KOTOPYIO COBEPILIUT a30T, €CIH €My P MMOCTOSHHOM JaBJICHUH CO00-
mMTh KoiaumdecTBo Teriotel Q = 21 k/[x. Halitu Takxke m3menenne AU BHyTpeHHEH SHepTuu rasa.
270. B nuxiie Kapno ra3 monyuun ot terooraatarka termiory Q = 500 [Ix u coBepmmn padoty A =
100 JIx. Temneparypa terootaaruuka 11 =400 K. Onpenenuts Temnepatypy T2 TEIUIONPUEMHHUKA.
280. [IBe xamiu pTyTd paanycoM I = 1,2 MM Kaxaasi CIUINCh B OJHY OOJBIIYIO Karutio. OnpeneinnThb
sHEpruto E, KoTopas BEIIENHUTCS TIPU 3TOM CIUSHUN. CUUTATh TPOIIECC H30TEPMUIECKHM.
KonrtpomnbHas padora Nel.

Bapnanr 1.

101. Teno GpormieHO BEPTUKAIBHO BBEPX C HAYAILHOM CKOPOCTHIO Vo = 4 M/c. Korma oHO mocturio
BEPXHEU TOYKH IOJIETA U3 TOTO KE HAYAJIBHOTO IYHKTA, C TOW € Ha4aJIbHOM CKOPOCTBIO 0o BEPTHU-
KaJbHO BBepx OporieHo BTopoe Teno. Ha kakom paccrosHuu h OT HaYambHOTO MYyHKTa BCTPETATCS
Tena? CONpOTUBIEHUE BO3/lyXa HE YUUTHIBATh.

111. [1pu ropu30HTATHHOM TOJIETE CO CKOPOCTHIO v = 250 M/c cHapsi Maccoit M = § KT pa3opBajcs Ha
nBe yactu. bonbmias yacte Maccoit M1 = 6 Kr nosyuuia ckopocTh Ui = 400 M/c B HalipaBiIeHUHU MOJIETa
cHapsana. OnpeaenuTs MOJIyJIb U HalpaBiIeHHE CKOPOCTH Uz MEHBIIEH YacTu CHapsiia.

121. B nepeBsiHHBIIN map Maccoit Mp = 8 Kr, MO/ABEUICHHbIM Ha HUTH JuHOW ¢ = 1.8 M, momangaer
TOPU30HTAIIBHO JIETAIIAs My Maccord Mz =4 r. C Kakoil CKOPOCTBIO JIETENA ITyJIsl, ECIIM HATh C IIApOM
¥ 3aCTpSBIIEH B HEM TTyleil OTKIOHIIACH OT BEPTHKAIIM Ha Yrol o = 3 ? PasmepoM mapa npeHe6peys.
VY nap nynu cuuTaTh OPSMbIM, LIEHTPAIbHBIM.

131. Onpenenuth paboOTy pacTsHKEHUS JIBYX COCIMHEHHBIX IOCIIEA0BATENBLHO MPYXKHUH KECTKOCTIMHU
k=400 H/m u k = 250 H/m, ecniit iepBasi mpykKuHa IPU 3TOM pacTsHyaack Ha A€ =2 cMm.

141. Iapuk maccoit m = 60 1, MpUBA3aHHBIN K KOHIY HUTH JUIMHOM €1 = 1,2 M, BpaIliaeTcs ¢ 4acTOTOU
ni=2 ¢, omupasch Ha TOPU3OHTATBHYIO IIOCKOCTh. HUTH yKopaunBaeTcs, IpHOIINKas MApHK K OCH
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1o paccrosiaust {2 = 0,6 M. C kako# gyacToToi Nz OyneT nmpu 3ToM BpamiaThes mapuk? Kakyro padoty
A coBepiiaer BHEIIHSS CHJla, yKopauuBas HUTh? TpeHneM mapuka o miIoCcKoCTh MpeHeOpeyb.

151. Ha ckambe JKyKOBCKOTO CHJIUT Y€JIOBEK U JIEPKHUT HA BBITSHYTHIX pyKaxX THPH Maccol M =5
Kr Kaxjas. Paccrosinue ot kaxaoii rupu 10 ocu ckambu £ = 70 cM. CkaMbst Bpalaercs ¢ 4acTOTOM N1
=1 ¢’l. Kak u3sMenuTcs yacToTa BpallleHUs CKaMbH U KaKylo paboTy A MpousBesieT YeloBeK, eclii OH
COKMET PYKH TakK, YTO PACCTOSIHUE OT KaX10M I'MpH 10 Ocl yMeHbIIUTCS A0 {2 =20 cM? MomeHT unep-
IIMH YeJI0BeKa M CKaMbH (BMECTe) OTHOCUTENHHO OcH J= 2,5 KT - M2,

161. Onpexnenuts HanpspkeHHOCTh G rpaBUTaIMOHHOTO 1O Ha BeicoTe h= 1000 kM HaJ TOBEPXHO-
cTbto 3emuu. CunuTaTh U3BECTHBIMH YCKOpPEHHE J CBOOOJHOIrO MajJieHUs y MOBEPXHOCTH 3eMJIM U ee
paauyc R.

171. Ha crepxne pnmuHoi ¢ = 30 cM yKperieHbl JBa OJMHAKOBBIX I'Py3UKa: OJUH — B CEpEAUHE
CTEp>KHs, APYroi — Ha OJTHOM U3 ero KOHIOB. CTepkKeHb ¢ Ipy3aMU KOJIeOJIEeTCsl OKOJIO TOPU30HTAIIb-
HoM ocu. [Ipoxozsimeit uepes cBOOOIHBIN KOHEN cTepskHs. OnpenenuTs NpuBeIeHHYIO JIuHY L 1 me-
puoa T IpOCThIX FApMOHUYECKUX KOJICOAHNH JAHHOTO (PU3UYECKOro MasTHUKA. Maccoil crepskHs npe-
HeOpeyb.

KonTponbHas padora Ne2.
Bapuant 1.

201. Onpenenuth KOJTMYECTBO BellecTBa vl unciao N Mosiekyn kuciopoaa maccoit m= 0,5 Kr.

211. B mwmHap nowHON £ = 1,6 M, 3aII0THEHHBIN BO3AYXOM IIPU HOPMAIBHOM aTMoc(hepHOM JaBiie-
HUH Po, HAYaIN MEJIEHHO BJBUIaTh TIOPIIEHb MIOMAAbI0 ocHOBaHUA S = 200 cM2. OnpeenuTh CUIy
F, neiicTByroIyto Ha MOPIIEHB, €CJIM €r0 OCTAHOBUTH Ha paccTosHuu {1 = 10 cM OT AHA HWJIKUHIpA.
221. OnpenenuTs BHYTpEeHHIO sHepruto U Bogopo/ia, a Takke CpeAHIOI0 KHHETHYECKYIO SHEPTHUIO (&)
MOJIEKYJIbI 3TOro rasa npu temneparype T = 300 K, eciiu kom4ecTBO BEIIECTBA V ATOrO ra3a paBHO
0,5 Moub.

231. OnpenenuTh MOJISIPHYIO Maccy M IBYXaTOMHOTO T'a3a M €ro yIeNbHbIC TeIUIOEMKOCTH, €CITH H3-
BECTHO, YTO Pa3HOCTh Cp - Cy YIACNbHBIX TEIUIOEMKOCTEH 3Toro raza pasHa 260 J[x/ (xr - K).

241. HaiiTu cpemHee 9ncio (Z) CTOJKHOBEHUH 3a Bpemsi t = 1 ¢ u [utiHY cBOOOAHOTO TIpodera «£) Mo-
JIEKYJIbI TeNNS, €CIIU Ta3 HaxoauTces noa aasinenueM pP= 2 klla nmpu tremmneparype T = 200 K.

251. Onpenenuth KOJIMYECTBO TEIUIOTH Q, KOTOpOE HAA0 COOOMUTEL KUCIopoay oobemoM V = 50 i
IIPU €T0 U30XOPHOM HarpeBaHUM, YTOOBI JaBJICHHE ra3a MOBbICHIOCH Ha Ap = 0,5 Mna.
261.MneanbHblii ra3 coepmaet ki KapHo mpu temmeparypax teronpuemanka 72 = 290 K u ten-
nootaatunka 71 = 400 K. Bo ckonbko pa3 yBenuuutcs K03QPHUIMEHT MOJIe3HOT0 ASUCTBUS 1| IIUKIIA,
€CJIM TeMIIepaTypa TeIooTAaTuyrnka Bo3pactet 10 71 = 600 K?

271. Haiitu Maccy MBOJIbI, BOIIE/INIEH B CTEKISHHYIO TPYOKY ¢ Auamerpom kanaia d = 0,8 mm, omy-
IICHHYIO B BOJY Ha Majyto riyouHy. CunuTath cMadylBaHUE MOJTHBIM

KonTponbnas padora Nel.
Bapuanr 2.

102. MaTepuaibHas TOUKA ABHKETCS MPAMOIMHEHHO ¢ ycKopeHHeM o = 5 M/c’. Omnpenenuts, Ha
CKOJIBKO ITyTh, IPONACHHBIN TOUKON B N — 10 CEKYHY, OyAeT OOJbIlIe MyTH, TPOIIEHHOTO B MTPEAbIAY-
myto cekyHay. [Ipunsars vo = 0.

112. C Tenexxku, CBOOOHO JBMKYIIHICS 110 TOPH3OHTATHFHOMY ITYTH CO CKOPOCTBIO 01= 3 M/C, B CTO-
POHY, TPOTUBOIOJIOKHYIO IBUKEHUIO TEJIEKKH, IPBITAET YEJIOBEK, IIOCIIE YETO CKOPOCTD TEJIEKKH U3-
MEHUJIACh U CTayia paBHOU Ui = 4 m/c. OnpenenuTh TOPU30HTATBHYIO COCTABIISIONIYIO CKOPOCTH Uzx
4eJI0BEKa MPH NMPBDKKE OTHOCUTENIBHO TeJIeKKH. Macca Tenexku My = 210 kr, Mmacca yenoBeka mz= 70
KT.

122. ITo HeGonbIOMY KYCKY MSATKOTO %KeJe3a, JiexKalleMy Ha HakoBajibHe Maccoit My = 300 kr, ynapsiet
MoJIoT Maccoit Mz = 8 kxr. Onpenenuts KI1/] # ynapa, ecnu ynap neynpyruii. [lonesnoi cuurars sHEp-
T'HI0, 3aTPAaYCHHYIO Ha Ae(OpMaInIo KycKa xemnesa.
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132. U3 mraxtel rayounoi h = 600 M mogHuMAaroT KieTh Maccoit M1 = 3,0 T Ha KaHaTe, KaXIblii METp
KOTOporo umeet Mmaccy m= 1,5 kxr. Kakas pabota 4 coBepIaercsi mpu MOHATHH KJIETH Ha TIOBEPXHOCTb
3emumn? KakoB k03 GUIIMEHT MOIE3HOTO ACHCTBUS 7 TIOJILEMHOTO yCTpoiicTBa?

142. Tlo xacaTenbHOM K IMIKMBY MAaxOBHKa B BHJE JUcKa quamerpoM D = 75 cm u maccoit m= 40 kr
npuiokena cuia F =1 kH. Onpenenuts yrioBoe yCKOpEHHE € U 4aCTOTY BpallleHHs N MaxOBHKa Yepe3
Bpems t= 10 ¢ mocie Havasia 1eHCTBUS CHIIBI, €CIIU paauyc IukuBa paBeH 12 cm. Cuiioit TpeHus rnpe-
HeOpeUb.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKaX CTEPKCHb BEPTUKAIBLHO TI0 OCH CKa-
MbH. CKaMbsl C YeJIOBEKOM BPAIAeTCs C YIIIOBOM CKOPOCThIO w1 = 4 pan/c. C Kakou yriioBoH CKOpO-
CTBIO 2 OylIeT BpallaThCsl CKaMbs C YEIIOBEKOM, €CJIM MOBEPHYThH CTEP>KEHb TaK, YTOObI OH 3aHsUI TO-
pu30HTaNBHOE Nos1okeHne? CyMMapHbIi MOMEHT UHEPLIUU YEJIOBEKA U CKaMbU J=5xr- M.
Jnuna crepxss £ = 1,8 M, macca m = 6 kr. CunTatk, 4TO LEHTP MACC CTEPIKHA C YEITOBEKOM HAXOAUTCS
Ha OCH TUTaT(HOPMEL.

162. Kakast pabota 4 OyneT cCoBepIlieHa CUIaMi TPAaBUTAILIMOHHOTO TTOJISI TIPH MTaJICHUH Ha 3eMJTIO Teja
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) U3 66CKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aUMHO MEPIEHANKYISIPHBIX KOJICOAHUSIX, ypaBHEHUS
KOTOPBIX X = A1sinwit U Y = A2C0swat, tae A1 = 8 cm, A2 = 4 cm, 1= w2 = 2¢’t. Hanucath ypaBHeHHe
TPAeKTOPHUU U MOCTPOUTH ee. [lokazaTh HampaBiIeHHE IBUKEHUS TOUKH.

KonTponbHas padora No2.
Bapuanr 2.

202. CKOIbKO aTOMOB COICPKHUTCS B PTYTH: 1) KommdecTBoM BemecTBa v= 0,2 MoJb; 2) Maccoit m =1
r?

212. B 6ainone Haxonutcs ra3 npu temnepatrype 71 =400 K. J{o kakoii remrieparypsl 72 HaJl0 HarpeTh
ra3, 4ToObI €ro JaBJICHHE YBEIUYMUIOCH B 1,5 paza?

222. OnpenenuTh CyMMapHYIO KHHETHUECKYIO SJHEPTUIO K MOCTYNaTeNbHOTO JIBHKEHHS BCEX MOJIE-
KyJI Ta3a, HaXOISIEroCs B COCyJle BMeCTUMOCThIO V = 3 11 o naBienueM p = 540 xl]a.

232. Haiitu ynenbHbIE CpH Cv, a Takoke MossipHbie Cp 1 CyTETUIOEMKOCTH YTIICKUCIIOTO Ta3a.

242. OnpenenuTh CPEAHIOK JUTMHY CBOOOTHOTO Ipodera «£» MOJICKYJIbI a30Ta B COCYJI€ BMECTHMOCTBIO
V=51 Maccarazam=0,5r.

252. TIpu n30TepMUUECKOM paclIMpeHnHt a3orta npu tremnepatype 7 =280 K oO6bvem ero yBenuuusics B
nBa paza. OnpenenuTs: 1) cOBEpIICHHYIO MPU paclIMpeHuu ra3a padbory A; 2) usmenenue AU BHyT-
peHHel 3Hepruu; 3) KOIU4YecTBO TeIIoThl Q, moiaydyeHHoe ra3oM. Macca azota m = 0,2 Kr.

262. UneanwHblit ra3 coBepiiaet 1uki Kapuo. Temneparypa TiTerooTaaTunka B ueTbipe pasza (N = 4)
OosblIe TEMITEpaTyphl TeIUIoNpUeMHHKa. Kakyro 101110 @ KoJaryecTBa TEeIOThl, HOTYYEHHOTO 32 OJJUH
UK OT TETUIOOTIATIYNKA, Ta3 OTAACT TETIONPHEMHHUKY?

272. Kakyro paboTy 4 HaJg0 COBEPLIUTH MPH BbIIYBAHUU MBUIBHOTO IMY3bIPS, YTOOBI YBEIUUYUTH €r0
o6weM ot V1 =8 cM® 110 Vo= 16 cm>? CunTath mporecc H30TePMUIECKHM.

KonTponbnas padora Ne 1.
Bapuanr 3.

103. JIBe aBTOMAIIIMHBI IBUXKYTCS IO JOPOTaM, YTroJl MeX1y KOTOpbIMH, @ = 60°. CKOpOCTh aBTOMAIINH
01= 54 xM/4 1 v2= 72kM/4. C KaKOH CKOPOCTHIOV YIAISIOTCIMAIINHBI OJTHA OT IPYTOii?

113. Opynue, KeCTKO 3aKpeIIeHHOE Ha KEJIe3HOJIOPOKHOW MiaaTdopMe, MPOU3BOIAUT BHICTPEI
BJI0JIb ITOJOTHA KEJE3HON 10pOoru noJ yriioM o = 30° k 1uHuM ropu3oHTa. OnpeaennTb CKOPOCTh
Uz0TKaTa miatdopMbl, €CJIM CHApAA BbUIETAET CO CKOpocThio U1 = 480 M/c. Macca miatdopMmsl
C OopyaueM Hu cHapsigaMu M = 18T, macca cHapsamga M1 = 60 kr.

123. IIap maccoit m1= 1 Kr IBHKETCS CO CKOPOCTBIO V1= 4 M/C M CTaJKHUBAETCs C IIAPOM MacCOi
M2=2KT, IBHXYIIAMCS] HABCTPETY EMY CO CKOPOCTBIO 02 = 3 M/c. KakoBbI CKOpOCTHU1 1 U2 IIApOB ITOCIIE
yaapa? Yaap cuutars aOCOIIOTHO YIPYTHM, MPSIMBIM, LIEHTPATbHBIM.
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133. Tlpyxwuna xectkocThio k= 500 H/m cxxara cumoit F = 100 H. Omnpenenuts paboTy ABHEIIHEH
CHJIBI, JONIOJTHUTEIBHO CKUMAIOLIEH MpYXUHY emie Ha Al = 2 cM.

143. Ha 0601 maxoBuka nuametpoM D= 60cM HamMOTaH IIHYP, K KOHITY KOTOPOTO MPUBS3aH IPy3 Mac-
coil m= 2kr. OnpenenuTs MOMEHT UHEPLIUU JMaXOBHKa, OH, Bpalllasicb PABHOYCKOPEHHO O] AcH-
CTBHUEM CHJIBI TSIKECTHU TPy3a, 3a BpeMs t = 3¢ nmpuoOpes yrioByr CKOpocTh @ = 9 paj/c.

153. IInatdopma B Buze aucka quamerpomMD= 3 M u maccoit m1= 180 Kr MOkeT Bpamarbcs BOKPYT
BepTUKaIbHOU ocH. C KaKoil yriioBoil CKOPOCThIO w1 OYIET BpalaThes 3Ta miatdopma, eciiu 1o ee
Kparo MOUJET YeloBeK MaccoiiMz= 70 Kr co cKopocThion= 1,8 M/C OTHOCUTEIBHO TIATPOPMBI?

163. 13 OeCKOHEYHOCTH HAa MOBEPXHOCTh 3€MIIH IajaeT MeTeopuT Maccoit m = 30 kr. Onpene-
JTuTh paboTy A, KOTOpas Ipu 3TOM OyAeT COoBepllIeHa CUIaMH T'PAaBUTALIMOHHOTO TOJIs 3eMJIH.
YckopeHnue cBOOOIHOTO MajieHus ( y TOBEPXHOCTU 3eMIIH U €€ paanyc RcunuTaTh U3BECTHBIMMU.

KonTponsnas padora Ne 2.
Bapuant 3.

203. Bona mipu Temmneparype t = 4° C 3aanMaer o6seM V = 1 cm°. OnpeaenTh KOIMYECTBO BEIIECTBA
v 1 yrcao N MosieKyI BOJBI.

213. bannon BMectumocThio V = 20 11 3anonneH azotoM mipu Temneparype T =400 K. Korna yacts raza
M3pacxo/IoBalid, naBieHue B OamioHe mnoHuswiock Ha Ap = 200 xlla. Onpenenuts Mmaccy
Mu3zpacxoioBaHHOTO ra3a. [Iporecc cuuTarh H30TEPMHUUECKUM.

223. KomugectBo BemecTBa reyms v = 1,5 monb, Temmeparypa 7 = 120 K. Onpenenuts cyMMapHyrO
KMHETUYECKYIO SHEPTHUI0 Ey MOCTYNATENbHOTO ABMKEHUS BCEX MOJIEKYJI 3TOTO rasa.

233. OnpenenuTh moKaszaTenb anquadaTel y HICATBHOTO Ta3a, KOTopslid pu Temmeparype 7 =350 K u
nasnenuu p = 0,4 MlIla 3aaumaer o6bem V = 300 1 1 umeet Teroemkocth C,= 857 JIx/K.

243. Bopopox Haxonutcs o nasieHueM p = 20 mxlla u umeer remmneparypy 7 =300 K. Onpenenuts
CPEIHION0 JUTMHY CBOOOIHOTO Tpobera ¢|) MoeKysbl Takoro rasa.

253. [Ipu aquabaTHOM CXKATHH JIaBJICHUE BO3Iyxa ObuTo yBenmuueHo ot p1 = 50 klla 1o p2 = 0,5 MIla.
3areM Mpu HEM3MEHHOM O00beMe TeMIiepaTypa Bo3ayxa Obuia MOHUKEHA 10 epBOHavanbHOM. Omnpe-
JIeTTUTH JTABJIICHUE p3 ra3a B KOHIIE Mporiecca.

263. Onpenenuts paboTy A2 N30TEPMUYECKOTO CXKaTus rasa, coBepiuatoniero nuki Kapuo KII xo-
toporo #= 0,4, eciu paboTa U30TEPMHUUYECKOTO paciupeHus papaa 41 = 8 JIx.

273. Kakast sHeprusi E BBIICTUTCS TPU CIUSHUK JABYX Karenb pTyTd auamerpom di = 0,8 mm u dp =
1,2 MM B OIHY Karuiro?

KonTponbnas padora Nel.
Bapuant 2

104. MarepuanbHast TOUKa JBHXKETCS MPSIMOJIMHENHO C HauyalbHOM CKOPOCThIO 0o = 10 M/C 1 OCTOSH-
HBIM YCKOPEHHeM a = -5 M/c%. OnpesienTh, BO CKOJIBKO pa3 MyTh As, TIPOHIEHHBIH MaTepHUanbHON
TOYKOM, OyzleT MpeBbIIaTh MOAYJIb ee epemenieHus Ar cnycts t = 4 ¢ mocie Havajga oTcyera Bpe-
MEHH.

114. Yenosek Maccoit my = 70 kr, Oeryuiuii co CKOpoCcTbo v1 = 9 KM/, JOTOHSIET TENEXKKY Maccoi My
=190 Kkr, IBUXKYIYIOCS CO CKOPOCThIOV2 =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakoil CKOPOCThIO
CTaHET JIBUTAThCs TellexkKa ¢ yenoBekoM? C Kakol CKOpOCTbIO Oy/eT JBUTAThCs TENeXKKa C YeJloBe-
KOM, €CJT YeJIOBEK JI0 MPBDKKa Oexkal HaBCTpeUy TelexKe?

124. 1llap maccoif M= 3 KT ABMKETCSI CO CKOPOCTHIOD1= 2 M/C M CTAJIKUBAETCS C TIOKOSIIIUMCS IIIapOM
Maccoit m 2= 5 kr. Kakas paGota Oynet coBepiieHa rmpu nedopmaruu mapoB? Yaap cuyutath abco-
JIOTHO HEYIPYTUM, MPSMBIM, LIEHTPATbHBIM.

134. JIse npyxwunbl xectkocThioks = 0,5 kH/M u ko=l kH/M ckperuieHs! mapamiensHo. OnpeaeauTh
NOTEHIMATBbHYIO SHEPrHio // TaHHOM cucTeMbl pH abcomoTHOM aedhopmarun AL =4 oM.

144. Hutp ¢ mpuBsI3aHHBIMU K €€ KOHIIaM I'py3amMu mMaccamMud M1 = 50 r u mz = 60 r nepekuHyTa
yepe3 610k nuamerpoM D=4 cm. Onpenenuts MOMEHT uHepIuuJ 0J10Ka, eciiu Mo AeHCTBUEM CHIIBI
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TSKECTH TPY30B OH MOTYYHII YII0BOe yckoperue e= 1,5 pan/c?. TpeHneM i mpocKanb3bIBAHUEM HUTH
1o 6JIOKy npeHeOpeys.
154. Tlnardopma, umeromas GopMy AUCKa, MOXKET BpalaThCsl OKOJIO BEpTUKaIbHOW ocu. Ha kparo
w1atGopMbl CTOUT YelloBeK. Ha kakoi yron ¢ moBepHeTcs miaTtdopMa, eciy YeJI0BeK MONHAET BIIOJb
Kpas raTdopMbl U, 000H IS ee, BepHETCs B UICXOIHYIO (Ha Tutatdgopme) Touky? Macca ruratdopmbr My
= 280 kr, Macca uenoBeka m2 = 80 kr.
164. C noBepxHOCTH 3eMITH BEpTHKAIBHO BBEPX IyIIEHA paKeTa co CKOpOCcThio v= 5 km/c. Ha kakyro
BBICOTY OHA MIOJTHUMETCSI?
I174. OnpenenuTs 4acTOTy V MPOCTHIX TAPMOHUYECKHUX KoJIeOaHUM rcka paguycoMm R =20 cMm oko1o
TOPU30HTAIILHOM OCH, MPOXOJSIICH Yepe3 cepeluHy pajuyca JUcKa MepneHIUKYISIPHO ero MIOCKOo-
CTH.

KontponbHas padora Ne 2.

Bapuanr 4.

204. Haiiti MmonspHyto Maccy M 1 Maccy My OJHON MOJIEKYIIbI TOBapEHHON COJIH.

214. B 6amtone BMecTUMOCThIO V = 1511 HaxoauTcst aproH nmox aasienreM P1 = 600 klla u nmpu tem-
nepatype 71 =300 K. Koraa u3 6amiona 0110 B35ITO HEKOTOPOE KOJIMYECTBO r'a3a, JaBJIeHUE B OAJIIOHE
noHu3uiock 110 P2 =400 klla, a remnepatypa ycranosmiack 72 =260 K. Onpenenuts Maccy maprosa,
B3SITOTO U3 OaJlIOHA.

224. MonsipHast BHyTpeHHsAs sHeprusi Um HEKOTOpOro JBYXaTOMHOro rasza paBHa 6,02 kJk/MOJb.
OnpenenuTs CPeTHIOI KHHETHYECKYIO SHEPTHIO <&gp. > BPAILIATEIHHOTO JABHKCHHS OJHON MOJICKYJIIBI
3TOro ra3a. ['a3 cuuTarp ujeanbHbIM.

234. B cocyne BMeCTHMOCTBIO V= 6 J1 HAXOIUTCS MPU HOPMAIBHBIX YCIIOBHUSAX IBYXAaTOMHBIN Ta3.
Onpenenuts TerI0eMKocTh Cy 3TOT0 ra3a npu MOCTOSTHHOM 00beMe.

244. Tlpu HOpMaJBHBIX YCIOBHUSX JJIMHA CBOOOIHOTO mpodera < £ > MOJICKYJIbI BOAOPO/Ia paBHA
0,160 mxm. Onpenenuth auametp d MOJIEKYIbI BOJOPO/IA.

254. Kucnopox maccoit m = 200 r 3anumaet oobem V1 = 100 1 u Haxogures mox gasneHuem p1 = 200
klla. [Ipu HarpeBaHuu ra3 paciIMpuiICs MPU MOCTOSHHOM JaBieHuu A0 oobema Vo = 300 1, a 3atem
ero aasieHue Bo3pocio Ao p3 = 500 klla npu nHemsmennoMm oOwbeme. Haiitu usmeHenue BHyTpeHHEH
sHepruu AU raza, CoBepuIeHHYIO ra3oM paboty A u temnory Q, nepenannyo ra3y. [loctpouts rpadguk
nporecca.

264. I'a3, coBepmiaromuii 1uka Kapro, otnan teronpueMHuky temnotry Q.= 14 k/[x. Onpenenutsb
Temneparypy 71 TEIIOOTAaTUMKa, €CIIU MpU TeMIieparype TerionpuemMuuka 72 =280 K pabora nukia
A=06x/x.

274. OnpenenuTh NaBJICHUE p BHYTPU BO3YIIHOTO My3bIpbKa quaMeTpoM d = 4 MM, HaXOSIIErOCs B
BOJIe y caMoii ee moBepxHOCTH. CUUTAaTh aTMOC(EPHOE AABICHNE HOPMAIBHBIM.

KontponbHas pabota Nel.
Bapnasnr 5.

105. Benocuriequct exai u3 OJTHOTO MMyHKTa B Ipyroi. [IepByro TpeTh yTH OH MpoeXall co CKOPO-
cThio 01 = 18 kM/4. Jlasee MOJOBUHY OCTABIIErOCs BPEMEHH OH €Xall CO CKOPOCThIO v2 = 22 KM/,
MI0CJI€ Yero J0 KOHEYHOTO IyHKTa OH IIeJ MEeIKOM CO CKOPOCThIO 03 = 5 kM/4. OmpenenuTs cpe-
HIOIO CKOPOCTB (0)BEJIOCUIIETUCTA.

115. Konbkobesxelr, cTosi Ha KOHbKaxX Ha JIbAy, OpocaeTkaMeHb Macco Mi= 2,5 Kr moja yrioMm a =
30° k ropu3oHTYCcO ckopocThio v = 10 M/c. KakoBa OyiieT HayalbHasi CKOPOCTh VoJIBHXKEHUSI KOHBKO-
Oex1a, ecnu Macca ero Me= 60 kr? IlepemenienneM KOHBKOOEKIIa BO BpeMs Opocka mpeHeOpeyb.
125. Onpenenuts KI1/1 #aeynpyroro yaapa 6oiika maccoit m1= 0,5 T, magaromiero Ha cBaro Maccoi my
=120 xr. [Tone3HO# cUUTATh YHEPTHUIO, 3aTPAaUYCHHYIO HA BOMBaHUE CBaM.

135. Kakyro HY»XHO COBEPILUTH PaboOTy A, 4TOOBI MPYXUHY skecTKOCThI0 k= 800 H/M, cxxaryro Ha x =
6 cM, JIOITOJTHUTEIBHO CkaTh HA A x = 8 cM?
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145. CreprxeHpb BpaiaeTcss BOKPYT OCH, MPOXOIAIIEH Yepe3 ero CepeinHy, COTJIACHO YPABHEHUIO ¢ =
At+Bt3, rne 4 =2 pan/c,B =0,2 pan/c3. Ornpenenuts Bpallalomnii MOMEHT M, NeHCTBYIOIUI Ha CTEp-
KEHb uepe3 BpeMs t = 2 ¢ mocie Havana BpalleHus, €CIi MOMEHT uHepuuu crepxus J = 0,048
KT M2,

155. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKE 3a OCh BEJIOCHUIIEIHOE KOJIeco, Bpa-
mjaromeecs: BOKPYT CBOGM OCH C  YIJIOBOM CKOpOCThIO @1 = 25 pang/c. Ock Koieca
pacrosoXeHa BEpPTUKAIbHO U COBMalaeT ¢ ocbio ckaMbu JKykoBckoro. C Kakoil CKOPOCTBIO M2
CTaHET BPAIIAThCsl CKaMbsl, €CJIM MOBEPHYTH KOJECO BOKPYT TOPU3OHTAIILHON OCH Ha yroi o = 90°?
MOMEHT HHEpIUH YeI0oBeKa M CKaMbH J paBeH 2,5 KT - M2, MOMEHT HHepImH koneca Jo = 0,5 kr - M2,
165. ITo xpyroBoii opoute BOKpyr 3eMiu oOpamiaercs CnyTHUK ¢ nepuogoMm 1 = 90 mun. Onpene-
JUTH BBICOTY CITyTHHKA. Y CKOPEHHE CBOOOTHOTO MaJcHHs Jy TOBEPXHOCTH 3eMIH | ee paauyc R
CUMTATh U3BECTHBIMH.

175. Onpenenuts nepuof 7 MPOCTHIX TApMOHMUYECKHX KoJlebanuit aucka paauycoM R = 40 cm okoino
TOPU30HTAIBHOM OCH, MPOXOodleil uepe3 o0pa3yomyo AUcKa.

KontponbHas padora Ne 2.
Bapwuanr 5.

205. Onpenenuts Maccy M,0IHONW MOJIEKYJIBI YTIIEKHACIIOTO ra3a.

215. JIBa cocyna 0JuHAKOBOT0O 00beMa cojiepkaT kuciopo. B oqHom cocyne nasnenue p1 = 2 Mlla
u temneparypa 71 = 800 K, B ngpyrom p2 = 2,5 Mlla, 7> = 200 K. Cocyasl coeqununu Tpyokon u
OXJIAJIWJIM HaxXoAs1Iecs B HuX kuciopoa 1o remneparypsl I’ = 200 K. Onpenenuts ycTaHOBUBLIEECS
B COCYZax JaBJICHUE p.

225. OnpenenuTh CPeIHIOI KHHETUYECKYIO SHEPTHUIO (&) OJTHOM MOJIeKyIbl BoasHoro napa 7' = 500 K.
235. OnpenenuTs OTHOCHTEIBHYIO MOJISKYJSIPHYIO Maccy Mr 1 MOJSIpHYIO Maccy M rasza, eciu pas-
HOCTb €T0 yJIeNbHBIX TeIJIOEMKOCTEH ¢ - cv = 2,08 k/x/(kxr-K).

245. KakoBa cpemHss apu(MeTndeckas CKOpOCTb (D) MOJEKYJ KHCIOpOJa P HOPMAIBHBIX YCIIO-
Busax. Ecnu u3BecTHO, 4TO CpenHsis ATMHA CBOOOJHOrO mpobera «£» MOJEKYINbl KUCIOPOAa PU ITHX
ycioBusix paBaa 100 um?

255. O0BbeM BOJIOpOAA MPU U30TEPMHUUECKOM paciiupenuu npu temneparype 7' = 300 K yBenuuuics
B N = 3 paza. Onpexnenuts paboTy 4, COBEPUIICHHYIO Ta30M, U TEIUIOTY Q, MOIyYEHHYIO TIPU ATOM.
Macca meogopoaa paBua 200 r.

265. a3, saBnsisick pabOYMM BEIIECTBOM B IHKJIe KapHO, MOTYYHII OT TEIUIOOTAATYHKA TEeTIoTy Q1 =
4,38 kI u coepmmia padboty 4 = 2,4 xJ[x. Onpenenuts TeMnepaTypy TEIUIOOTAATYUKA, €CIIH TEM-
neparypa TermionpueMuuka 7>= 273 K.

275. TIpocTpaHCTBO MEXIY ABYMsI CTEKISHHBIMU MapaJIENIbHBIMU MJIACTUHKAMH C TJIOLIABIO TO-
BepxHOCTH S = 100 cM? Kax1as, pacIoI0oKEeHHBIMH Ha PacCTOSHUH £ = 20 MKM JPYT OT JPyTa, 3arol-
HEHO Bojo#. Onpenenuts cuily F, MprKUMaroIyro MIaCTUHKH APYT K Ipyry. CUuTaTh MEHUCK BOTHY-
TBIM ¢ AuamMeTpoM d, paBHBIM PaCcCTOSHUIO MEX/Y TIACTUHKAMHU.

KonTponbnas padora Nel.
Bapuanr 6.

106. Teno 6pomreHo mox yrioM o = 30° K TOPU30HTY €O cKopocTbio vo= 30 m/c. KakoBsl OyayT HOp-
MaJIbHOE @, ¥l TAHTEHIIMATIFHOE a;YCKOpEHHMs Tena yepe3 Bpemst = 1 ¢ mocie Havana ABUKCHUS?
116. Ha momny crout Tenexxka B BUAE JJIMHHOM JTOCKH, CHAOXKEHHOM JerKuMH kojecamu. Ha ogHom
KOHIIE JIOCKM CTOUT 4esioBeK. Macca ero mi1 = 60 kr, Mmacca qocku M= 20 kr. C KaKOi CKOPOCTHIO
(OTHOCUTENBHO MoJa) OyJeT JBUTaThCs TENeXKKa, eClIu 4YeJIOBEeK MOiAeT BJ0JIb Hee CO CKOpo-
CTHI0 (OTHOCHUTENBHO NOCKH) 0 = 1 M/c? Maccoit Kojec u TpeHueM MpeHeopeyb.

126. Hlap maccoii m1= 4 Kr IBHKETCS CO CKOPOCTHIO 01= 5 M/C U CTAJKUBAETCA C IAPOM Maccoi Mz=
6 KI, KOTOPBIM JBMIKETCS €My HaBCTPEUy CO CKOPOCTBIO 02= 2 M/c. OnpenenuTb CKOPOCTH U1M U2
IIapoB MOCJE yaapa. Yaap cuuTarh a0COMIOTHO YIIPYTUM, MPSIMBIM, LIEHT PaIbHBIM.
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136. Ecnu Ha BepxXHU KOHEI] BEPTHUKAIBLHO PACTION0KEHHONW CIIMPATLHON IPYKUHBI TIOJIOXKHUTH TPY3,
TO NpykuHa coxmercsa Ha A€ =3 mm. Ha ckonbKko COKMET NPYKUHY TOT K€ Ipy3, YIaBIIMI HAa KOHEL]
IPYKHAHBI C BBICOTBI = 8 cM?

146. ITo ropu30HTAIBHOM MIIOCKOCTU KaTHUTCS AUCK CO CKOPOCTBIO v= 8 M/c. OnpenenuTs Kodhuim-
€HT CONIPOTUBJICHUS, €CJIN JUCK, OyAy4YU MPEIOCTABICHHBIM caMOMYy cebe, OCTaHOBUJICS, IPOUIs
nyTh S= 18 M.

156. OgHopoaHbIi cTepkeHb IIUHOM £ = 1,0 M MOXKET CBOOOHO BpalaThCsi BOKPYT TOPU3OHTATIBLHOM
ocH, IPOXOAAIICH Yepe3 OJUH U3 ero KOHIOB. B 1pyroii koHer abCoM0THO HEYNPYTO yAapsieT MmyJis
Maccod M = 7 r, Jersas NeprneHIuKyIIpHO CTEPKHIO U ero ocu. Onpenenuts Maccy M CTEpiKHS,
€CJIU B pe3yJbTaTe MONaJAaHus MyJu OH OTKIOHUTCS Ha yroi a = 60°. [IpuHATh CKOPOCTH MYJH
=360 m/c.

166. Ha xakoM paccTossHUH OT IIeHTpa 3eMJIM HaXOAUTCS TOYKA, B KOTOPOU HAMPSKEHHOCTh CyMMap-
HOTO IpaBUTAaLlMOHHOTO o 3emud U Jlynel paBHa Hynto? IlpunsaTs, uro macca 3emnu B 81 pas
OoJtbiie Macchl JIyHBI M UTO pacCTOSTHUE OT IIeHTpa 3emutn 110 1ieHTpa JIyHsl paBHo 60 pagnycam 3emiu.
176. Onpenenuts nepuon 7 KoJIeOaHUI MAaTEMATHYECKOTO MAsITHUKA, €CIIH €r0 MOJyJh MaKCHMallb-
HOTO iepeMenieHus 4= 18 cM 1 MakCUMaJIbHasi CKOPOCTh Umax= 16 cM/C.

KonTponbHas padora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHIEHTPAIIMION MOJICKYJT HaXOSIIErocs B cocyae BMecTuMocThio V = 2i1. Komu-
4eCTBO BelleCcTBa v Kuciaopoaa paBHo 0,2 MOJIb.

216. BBIUUCIUTh MIIOTHOCTH p a30Ta, HAXOIAIIETOCs 10/ AaBieHueM p = 2MIla u umeromero remme-
patypy T=400 K.

226. OnpenenuTh CPeTHIOK KBAAPATUIHYIO CKOPOCTH (D) MOJICKYJIBI T'a3a, 3aKIIOYCHHOTO B COCY/I
BMecTUMOCThIO V =2 11 mox naBieHueM p = 200 kIla. Maccarazam =0,3 r.

236. OnpenenuTh MOJIIPHBIC TEIFIOEMKOCTH Ta3a, €CIIA €ro YACIbHbIC TeroeMKocTd ¢y = 10,4 kJ{x/
(xr'K) u cp= 14,6 xJx/(xr-K).

246. Kucnopon nHaxomurest mox gasinenuem P = 133 ulla npu Temmeparype 7 = 200 K. Berancnuts
CpeIHEE YNCIIO (Z) CTOJIKHOBEHUI MOJIEKYJIbl KUCIOPO/a IPU 3THUX YCIOBHSX 3a Bpems = 1 c.

256. Azot maccoit m= 0,1 kr 6bu1 H300apHO Harpet ot Temneparypsl 71 = 200 K no temneparypsr 7>
=400 K. Onpenenuts paboTy 4, COBEpILICHHYIO ra30M, OJYyYEHHYIO UM TeroTy Q u usmenenue AU
BHYTPEHHEHN HEPTUU a30Ta.

266. I'a3, coBepmaromuii uka KapHo, otaan temnonpueMHuKy 67% TEIOThI, MOJTY4€HHON OT Terl-
nootaaTuuka. OnpenenuTs TemMreparypy 72 TeTIONPHEMHUKA, €CIIM TeMIIepaTypa TeIIooTaaTduKa 71
=430 K.

276. ['muiepyH MoTHSUICS B KaWUISIPHOU TpyOKe auamerpom kaHana d = 1 MM Ha BbicoTy h =20 MM.
OnpenenuTs MOBEPXHOCTHOE HATSKEHHE o IHLepuHa. CUnTaTh CMauMBaHHUE MOJTHBIM.

KontpomnbHas pabota Nel.
Bapnanr 7.

107. MarepuanbHasi TOYKa JABHXKETCS TI0 OKPY)XHOCTH C TOCTOSIHHOW YIIIOBO# CKOPOCThIO ® = 7/6
pan/c. Bo ckonbko pa3 myTh 4s, IpoiAeHHbIN TOUKOH 3a Bpemst t=4 ¢, OyneT OoJbllie MOAYIIA ee nepe-
MenieHus 42? [IpuHATh, 4TO B MOMEHT Hadajla OTCYETa BPEMEHH PaJuyC-BEKTOD I, 3a1ar0IUN I0-
JIOKEHHUE TOYKU Ha OKPYKHOCTH, OTHOCUTEIHHO UCXOIHOTO IMOJIOKEHHS ObLIT HOBEPHYT Ha YTOJ @o =
n/3pa.

117. Cuapsin, netreBumii co ckopocthio v = 400 M/c, B BepXHEW TOUKE TPACKTOPUH pa3opBajics Ha
JIBa OCKOJIKA. MeHBIUH 0CKOJIOK, Macca KoToporo coctapisgeT 40% OT Macchl cHapsiaa, MOJeTeN
B IIPOTHUBOIIOJOKHOM HalpaBJe€HHHU co ckopocThioUr = 150 m/c. OnpenenuTth cKOpocTh Uz 60JIb-
HIEro OCKOJIKA.

127. V3 cTBOMIa aBTOMATHUYECKOT0 MUCTOJETa BhleTeNa myist Mmaccoit mi= 10 r co ckopocthio 0= 300
Mm/c. 3aTBOp mucTONeTa Maccoiimy = 200 r MpIKUMAaeTCs K CTBOJY MPYKUHOH, )KECTKOCTh KOTOpO# K
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= 25 kH/M. Ha xakoe paccrosiuue oToiaer 3aTBop nocie Beictpena? Cunurarh, 4TO MUCTOJIET KECTKO
3aKperuieH.

137. U3 npyKHHHOTO MHUCTOJIETa C MPYKUHOMH skecTKoCcThI0 K = 150 H/M ObuT npom3BeieH BBICTpE
nysei maccoit m = 8 r. OnpenenuTb CKOPOCTh v MYJH MPU BBUIETE €€ U3 MUCTOJIETA, €CIIU MPYKUHA
ObL1a cxaTa Ha 4x= 4 cm.

147. OnpenenuTh MOMEHT CHJIBI M, KOTOPBIA HEOOXOIUMO NPUIIOKUTH K OJIOKY, BpalaromeMycs ¢
4acToToi N = 12 ¢, uT06BI OH OCTaHOBMIICA B TeueHHe BpeMenH A= § c. Jlnametp 6moka D = 30 cwm.
Maccy 6:10ka M = 6 KI CYUTaTh PABHOMEPHO paclpeieIeHHON o 0001y.

157. Ha kpato mnatdopMbl B BUJE AHUCKA, BPAIAIOLIEHCS IO MHEPLUU BOKPYT BEPTUKAJIbLHOM OCH C
qacTOTOU N1= 8 MI/IH'l, CTOMT 4YesioBek Maccoil My = 70 xr. Korja 4enoBek nepeiies B LEHTpP IuiaT-
(opMbl, OHa cTana Bpamarhes ¢ gacToToi Nz 10 munt. Onpenenuts Maccy M2 muaThopmsl. MOMeHT
WHEPLUU YeJIOBEKa PACCUMTHIBATh, KaK JIsl MATEPHAIbHON TOUKH.

167. CriyTHUK OOpariaeTcsi BOKpYr 3eMiid 10 KpyroBoi opoute Ha Beicote h= 520 km. Onpenenutsb
nepuoj oOpalleHus CIyTHUKA. Y CKOpeHHEe CBOOOIHOTO MaJieHHsl § y TOBEPXHOCTH 3eMIIH U €€ PaJnyc
R cuuTaTh NU3BECTHBIMHU.

177. MartepuanbHasi TOYKa COBEpIIAET MPOCTbIe TapMOHUYECKUE KOJIeOaHusl TakK, YTO B HAYaAJIbHBIH
MOMEHT BpEMEHH CMeIIeHneXo = 4 ¢M, a CKOpocTh vo= 10 cm/c. OnpenenuTs aMIuTuTy 1y A U Hadallb-
Hy10 a3y @o konebaHui, ecau ux nepuoa 7'=2 c.

KonTponbHas padora Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJMYECTBO BEIIECTBA V BOJIOPOAA 3AMOIHSIIONIETO cocyl oobemoM V= 3 1, eciau
KOHILIEHTpalus MOJIEKYJI raza B cocyzae N=2- 1018 M3,
217. OnpenenuTh OTHOCHTEIBHYIO MOJICKYJISIPHYIO Maccy My ra3a, eciu nipu temrieparype 7 = 154 K
¥ naBieHnu p = 2,8 MIla on nMeer miotHoCTh P= 6,1 Kr/™°.
227. Bogopon naxomutcs npu temneparype 7' = 300 K. Haiftu cpeqHroro KHHETUYECKYIO YHEPTHUIO
(€gp) BPALLIATEIILHOTO JIBMXKEHUS OJTHONM MOJIEKYJIBI, @ TAKXKE CYMMapHYI0 KHHETHUYECKYIO SHEPrHuio Ej
BCEX MOJIEKYJI 3TOT'0 Ta3a; KoJu4ecTBO Bojgopoaa v= 0,5 MoJb.
237. Haiitu ynensHble cyM cp ¥ MoJisipHble Cy 1 Cp TETIJIOEMKOCTH a30Ta U Telusl.
247. TIpu KakOM JIaBJICHUH p CPEIHSS JITMHA CBOOOHOTO Tipobera «£» MoJleKya a3oTta paBHa 1 M, eciu
Temmepatypa raza t = 10°C?
257. Bo CKOJIBKO pa3 yBETUYUTCS 00BbEM BOJIOPO/A, COMEPKANINI KOJTHMUECTBO BEIIECTBA v=0,4
MOJIb IIPU U30TEPMUYECKOM PACIIMPEHUH, €CIIH MPH 3TOM ra3 HOJIy4YUT KosndecTBo TernoTsl Q= 800
Jx? Temneparypa Bonopona 7= 300 K.
267. Bo ckonbKko pa3 yBenuuuTcs Ko UIMEHT MoJIe3HOoro aeiicTBus # nukia KapHo npu nosbiie-
HUM TeMIepatypsl Temnooraaryuka ot 71= 380 K no 77 = 560 K? Temneparypa teruionpueMHuka 72=
280 K.
277. B Bozy omyllieHa Ha OY€Hb MAIYIO MIyOHMHY CTEKJISIHHAs TpyOKa ¢ quaMeTpoM kaHana d = 1 mwm.
Onpenenutbs Maccy M BOABI, BOIIEAMIEH B TPYOKY.

Bapuanr 8.

108. MarepuanbHas TO4Ka JBHKETCS B IIIOCKOCTH Xy COTNIACHO ypaBHEHUAM x = A1 + Bit + Cit?u y
= Az + Bot + Cat?, e B1 = 7 m/c, C1 = -2 M/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOTy/IH CKOPOCTH
U YCKOPEHHMs TOYKH B MOMEHT BpeMeHu t = 5 c.

118. /e ommHakoBbIe JToaku Maccamu M= 200 Kr kKaxaas (BMECTe C YEIOBEKOM M TPy3aMH, HaXOsi-
IIMMUCS B JIOJIKAX ) ABHXKYTCS MapajuleIbHBIMU KYpcaMu HaBCTpeUy APYT APYTY C OIMHAKOBBIMHU CKO-
poctsimu v = 1 M/c. Kora 1011 mopaBHSUIMCH, TO € IEPBOI JIOJKK HAa BTOPYIO U CO BTOPOI Ha MEPBYIO
OJTHOBPEMEHHO NepedpachIBatOT rpy3bl MaccaMuMs = 200 kr. OnpenenauTs CKOpOCTH Ul U U2JI0JJOK MO-
cie nepeOpacblBaHUs IPY30B.
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128. llap Maccoit My =5 KT ABHUKETCS CO CKOPOCTHIO 01 = 1 M/C M CTAIKUBACTCS C TTOKOSITUMCS IIapOM
Maccoid My = 2 kr. OnpeneauTh CKOpOCTH Uy U Uz IMIApoB MOCie yaapa. Yaap cYyuTath abCONIOTHO
YIOPYTUM, IPSIMBIM, [IEHTPAJIbHBIM.

138. HaneteB Ha npyXuHHBIH Oydep, BaroH Maccoid m = 16 T, nBurasmmuiicst co ckopoctsio v = 0,6
M/C, OCTaHOBHJICS, C:KaB Mpy:kuHy Ha AL = 8 cM. Haiitu 001myro sxecTkocThK mpyxun 0ydepa.

148. bnok, umetomuii popmy aucka maccod m = 0,4 xr, Bpamaercs mo1 ACHCTBUEM CUJIbI HATSHKCHUS
HUTH, K KOHIIAaM KOTOPOH MOJIBEIIEHBI Ipy3bl Maccamu My = 0,3 kr u M2 = 0,7 kr. OnpeaeauTs CUIbI
HaTsDKeHUst 71 v T2 HUTH 10 00€ CTOPOHEI OJI0KA.

158. Ha kparo HermoaBuxkHOM ckambH JKykoBckoro nuamerpom D = 0,8 M 1 Maccoit My = 6 KT CTOUT
yenoBek Maccoil M= 60 kr. C Kakoi yrJIOBOW CKOPOCTBIO (0 HAYHET BPALLATHCS CKAMBbS, €CJIU YEJIOBEK
noMmMaer JeTauil Ha Hero Msiu Mmaccoit M = 0,5 xr? TpaekTopus Msiua TOpU30HTaIbHA U IPOXOAUT HA
pacctostHuul = 0,4 M oT ocu ckambu. CKOPOCTh Ms4a v = 5 Mm/C.

168. OnpenenuTh TMHEWHYIO U YTIIOBYIO CKOPOCTH CITyTHUKA 3eMJIH, OOPAIAIONIErocs M0 KPyroBon
op6ute Ha BeicoTe h = 1000 kM. YckopeHue CBOOOHOrO MaJeHus ( y MOBEPXHOCTH 3EMITH U €€ PaHyC
RcunTtarh U3BECTHBIMU.

178. CknapapiBatoTcs ABa KojeOaHUS OJMHAKOBOTO HAIPABJICHHUS U OJMHAKOBOTO MEpHOAA: X1 =
Axsinort v x2 = Azsinwz(t + 1), Tie A1 = A2 =3 cM, w1 = w2 = wct, 1= 0,5 ¢. OnpesenuTh aMIIUTYLY
A n HavanbpHYy10 (hazy gope3ynbTupyromulero konebanus. Hamucats ero ypaBuenue. [loctpouts BeKTop-
HYIO MarpaMmy Juisi MoMeHTa Bpemenut = 0.

KonTponbnas padora Ne 2.
Bapuanrt 8.

208. B 6amtone BMecTUMOCThIO V= 3 1 comepkuTcs Kuciaopoa maccoim = 10 r. OnpeaenuTh KOHIICH-
Tpauuio NMOJIEKYI rasa.

218. Haiitu mmotHOCTSH P a3oTa npu temmneparype 7 =400 K u gasnenuu p = 2 MIla.

228. Ilpu kakoi TeMIieparype cpeaHssi KHHeTUYECKask YHEPTHUS (€n) TOCTYNATSIILHOTO ABUKCHHS MO-
NeKynsl ra3a pasHa 4,14 - 102! JIx?

238. BerunciuTh yaenbHbIe TEIOeMKOCTH Ta3a, 3Has, 9To ero MonspHas Mace M =4 - 107 xr/mons u
otHomeHue Teroemkocrend C,/Cy = 1,67.

248. B cocyne BMecTEMOCTRIO V = 5 11 HaxXoauTces Bogopoa Maccoit m= 0,5 r. Onpeneuts CpeIHIon0
JUINHY cBOOOHOTO Tipodera «£» MOJIEKYIbI BOJOPOAA B TOM COCY/E.

258. Kakast paboTa 4 coBepIraeTcsi pu H30TEPMUIECKOM PACITUPEHUH BOJIOPOJIa MACCOi M= 5 T, B3s-
toro npu Temnepatype 7 =290 K, eciiu 00bem raza yBenmuuBaeTcs B Tpu paza?

268. UneanpHast TeruoBas MamuHa padoraet no mukiry Kapao. Temmeparypa teruootaaranka 71 =
500 K, remneparypa remmonpuemnuka 72 = 250 K. Onpenenuts Tepmudecku KII/I # uukia, a Takxe
paboty A1 pabouero BellecTBa MpU U30TEPMUUECKOM PaCIIUPEHHUH, €CIH MPU U30TEPMHUUECKOM CHKa-
TUU coBeplieHa padota A2= 70 [Ix.

278. Ha ckoibKo JaBJIeHHE P BO3AyXa BHYTPU MBLILHOTO Iy3BIPs 0OJIbIIIE HOpMaIbHOTO aTMochep-
HOTO JTaBJICHHS Po, €CIIH TUAMETP Mmy3bipst d= 5 Mm?

KontponbHas pabora Nel.
Bapuanr 9.

109. [To kparo paBHOMEPHO BpaIAOIIEHCs ¢ YTIIOBOW CKOPOCThIO @ = 1 paj/c miatopMel HIET Ye-
J0BeK M 00xoauT mnatdopmy 3a BpeMs t = 9,9 c¢. KakoBo HaubosbIee ycKOpEeHUE o IBUKEHUS YeI0-
Beka oTHocuTeNnbHO 3emin? [Ipunsate paguyc miardopmsl R =2 m.

119. Ha ckonbKo mepeMecTUTCsl OTHOCUTENBHO Oepera oaka qiuHou £ = 3,5 M u maccoit my = 200 xr,
€CJIM CTOSIIIUI Ha KOPME YelIoBeK Maccod Mz = 80 KT mepeMecTUTCsl Ha HOC JOJAKU? CUHUTaTh JOJIKY
PacIoI0KEHHOU IEPICHIUKYIIPHO Oepery.
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129. U3 opyausi, HE UMEIOIIETO MPOTUBOOTKATHOTO YCTPOUCTBA, TPOU3BOAMIACH CTPEIh0A B TOPU30H-
TalbHOM HampasiieHuu. Korga opyzare ObLTO HEMOABMKHO 3aKPEIUICHO, CHAPSI BBUIETET CO CKOPO-
cThio 01 = 600 M/c, a KOoraa OpyIUIO TaIh BO3MOKHOCTH CBOOOIHO OTKAaThIBATHCS HA3a[l, CHaps/ BbI-
JeTel co CKOpocThio v2 = 580 M/c. C Kakoi CKOPOCTHIO OTKATUIIOCH TIPH ATOM Opyaue?

139. lHens muHOM £ = 2 M JICKUT Ha CTOJIC, OAHUM KOHIIOM CBHCas co croia. Ecnu qiuHa cBenmBa-
IOIIEiCS YacTH TPEBBIMAET /3, TO IeNb COCKANb3BIBAeT O cTona. ONpeaenuTh CKOPOCTh » IIENH B
MOMEHT €€ OTPhIBA OT CTOJIA.

149. K xparo cTona npukperieH 61ok. Uepes OJI0K MepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOPOI MpUKpPeEIrieHbl rpy3bl. OUH Ipy3 ABHXKETCS 10 TOBEPXHOCTH CTOJIA, a APYTO - BAOIb
BepTHKaTu BHU3. Onpenenuth kodddupenT frpeHns Mexmy moBEepXHOCTSIMHU IPy3a M CTOJA, SCIIH
Macchl KaKI0T0 TPy3a U Macca 6J10Ka OJMHAKOBEI U TPY3bI ABMKYTCA C yCKOpeHHeM o= 5,6 m/c?. TIpo-
CKaJIb3bIBAHUEM HHUTHU IO OJIOKY U CUJION TPEeHHUs, ACUCTBYIOLIEH Ha OJIOK, IpeHeOpeyb.

159. T'opusonTanbHas wiargopma maccoid My = 150 Kr BpaimaeTcs BOKpYT BEpTHKAIBHON OCH, POXO-
JAIIeH yepes IeHTp mIaThopMel, ¢ yacToToi N= 8 Munt. Yenosek Maccoif Mz = 70 KT CTOMT IIPH 3TOM
Ha Kparo iardopmbl. C Kakoi yrioBoW CKOPOCTHIO @ HAYHET BpamIaThCs Tuiat(opma, eciid 4eI0BeK
nepeneT ot kpas miardopmsl K ee eHTpy? CuurtaTth marGopmy KpYyIriibIM, OJHOPOIHBIM TUCKOM, a
YEJI0BEKA — MATEPUAIIBHON TOUKOM.

169. KakoBa macca 3emin, eciu u3BecTHO, uTo JIyHa B TedeHue roaa cosepiuaet 13 obparnienuii Bo-
Kpyr 3eMiu U paccTosHue oT 3emmu 10 Jlyns pasuo 3,84 - 108 m?

179. Ha riagxom ropu3oHTaIbHOM CTOJIE JEKHUT map Maccoit M = 200 r, mpUKPEIUICHHBIH K TOPU30H-
TAJIbHO PACIIOIOKEHHOMU JICTKOM MPYKHUHE C jKecTKoCThIo k= 500 H/M. B 1rap monanmaer myins maccoi
m = 10 r, nersimas co ckopoctbio v= 300 M/c, 1 3acTpeBaeT B HeM. [IpeHeOperas nmepemMereHueM mapa
BO BpeMsI y/iapa v COMPOTUBIICHUEM BO3/TyXa, ONPEACIUTh aMIUITUTYNy A u iepuoj T konebaHui mapa.

KonTponbnas padora Ne 2.
BapuanT 9.

209. OmnpenenuTh OTHOCUTEIBHYIO MOJIEKYIIpHYIO Maccy Mr: 1) Bozbl; 2) yriIeKHcaoro rasa; 3) nosa-
PEHHOM COJIH.

219. B cocyzne BmectuMocTbio V = 40 1 Haxoautcs kucnopon npu temmeparype 7' = 300 K. Korga
4acTh raza U3pacxo/I0Baliv, JlaBjieHue B Oayuione nouusuiaoch Ha Ap = 100 kIla. Onpenenuts Maccy
Mu3pacxogoBaHHOrO Kucinoposa. [Iporece cuntaTh H30TEPMUUECKUM.

229. B a30Te B3BEIICHBI MEIbUalIINe TBUTHHKH, KOTOPBIE IBHIKYTCS TaK, KaK €CJIi ObI OHHM OBLTH OYCHb
KPYITHBIMU MOJIeKyTaMu. Macca ka0 meUmuHKH paBHa 6 - 10720 r. I"'a3 naxoaures npu TeMnepaType
T=400 K. Onpenenuts cpelHUE KBaIPATUUHbIE CKOPOCTH (Vke), @ TAKKE CPETHUE KUHETUUECKHE DHEP-
THH (€n) IOCTYIATENBHOTO ABM)KEHHS MOJIEKYJIBI a30Ta U MBUIMHKH.

239. TpexaToMHEIi ra3 mof gasiaenueM p = 240 kI1a u remmepatype t = 20° C 3anumaer o6nem V = 10
1. OnpenenuTs TeI10eMKOCTb Cp 3TOr0 rasa Mpu MOCTOSSHHOM JIaBJICHUU.

249. Cpemusis nmuHA cBOOOIHOTO Mpodera («£» MOJEKYIBI BOJOPO/a PH HEKOTOPBIX YCIOBUSIX PaBHA
2 mMM. HaiiT I0THOCTE p  BOAOPOJA IPU ITHUX YCIOBHSIX.

259. Kakas nonst w1 KonrdecTBa TEIUIOTH Q, TOJBOIMMOTO K UACATHHOMY BYXaTOMHOMY Ta3y IMpH
n300apHOM TpolLecce, pacXxoayeTcs Ha yBenuueHue 4 U BHyTpeHHe! SHepIruu ra3a u Kakas A0Js w2 —
Ha paboty A pacmupenus? PaccMOTpeTh Tpu ciydas, eciiv ra3: 1) 0JHOaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBIH.

269. T"a3, corepmaromniuii ukia Kapao, moydaet teriory Q1= 84 xJIx. Onpenenuts paboty A rasa,
ecnu TeMreparypa 71 TemIo0TIaTYMKa B TPU pa3a BBIIIE TeMIIepaTypsl 12 TEIJIONPHEMHUKA.

279. Bo3ay1iHbli my3bIpek quaMmeTpom d= 2,2 MKM HaXOIUTCS B BOJIC y caMOi ee moBepxHocTH. Ompe-
JIeNTUTh TUIOTHOCTD p BO3/yXa B Iy3bIPbKE, €CIIM BO31YX HaJ TOBEPXHOCTHIO BO/IBI HAXOAUTCS IIPU HOP-
MaJIbHBIX YCITOBHSIX.

3 cemecTtp
KonTtponbHas pabora Ne 3.
Bapwnanr 0.
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310. Paccrostaue d mexay aBymsi ToueuHbiMU 3apsiiamu Q1 = 2 uKn u Q2 = 4 nKxn paBHOG0 cm.
Onpenenuth TOYKY, B KOTOPYIO HY>KHO TIOMECTUTh TpeTui 3apan Qs Tak, yToObl cuUcTeMa 3apsioB
HaXoaWIach B paBHOBecHH. Onpenenuts 3apsaa Q3 u ero 3HaK. Y CTOHYMBOE WIIM HEYCTOWYHMBOE Oy/eT
paBHOBecHE?

320. JIBe TpeTu TOHKOTO KoJiblia paanycoM R = /0 cm HecyT paBHOMEPHO pacIpeaesieHHbIN ¢ TMHEH-
HOH MIOTHOCTBIO T = 0,2 mxKn/m 3apsin. OnpenaenuTs HanpsHKEHHOCTh £ 3JIEKTPUUYECKOro oS, COo-
3/1aBaEMOT'0 paclpeesICHHBIM 3apsAa0M B Touke O, COBNAAIONIEH C LIEHTPOM KOJIbIIA.

330. Ha nByx koakcHalbHBIX OCCKOHEUHBIX MHIMHIpaxX paaunycamu R u 2R paBHOMepHO pacripeje-
JICHBI 3apsi/ibl ¢ TOBEPXHOCTHBIMU TUIOTHOCTSIMU o1 U a2(puc. 1). TpeOyercs: 1) ucnomnb3ys Teopemy
Ocrparpajckoro-I"aycca: HailTH 3aBUCUMOCTD E (I') HaNPSHKEHHOCTH JIEKTPUYECKOTO T0JISt OT PacCTo-
s s Tpex obmacreit: |, 11 u . IlpuasaTe o1 = -0, 02 = 40. 2) BBIYUCIUTH HAMPSHKEHHOCTH E B
TOYKE, YAAICHHONW OT OCU LIMJIMHIAPOB Ha pacCTOSIHUE I, U yKa3aTh HANpaBJIeHUE BeKTopa L. [IpunaTho
= 30 uKn/m?, r = 4 R; 3) moctponts rpaduk E (r).

340. Tonkasi kBajpaTHasl paMKa PaBHOMEPHO 3apspKeHA C JMHEWHOW IUIOTHOCTHIO 3apsia 7 = 200
nKn/m. OnpeaenuTs NOTEHIIUAI ¢ TOJI B TOUKE MEPECeUCHUs TaroHaiei.

350. DAEeKTPOH ABMXKETCS BAOJb CUIIOBOW JTMHUU OJHOPOAHOTO SJIEKTPUIECKOTO MoJsl. B HeKoTopoit
TOYKE I10JIs1 ¢ MOTEHUUAIOM @1 = /() B 31eKTpoH umen ckopoctsb V1 = 6 Mum/c. OnipeiennuTh NOTeHIUAI
(2 TOYKH TIOJISL, TOWIS 1O KOTOPOH 3JIEKTPOH MOTEPSET MOJIOBUHY CBOEH CKOPOCTH.

360. ITnockuii KOHIEHCATOp ¢ TUIOMAALI0 MIACTHH S = 200 cm? Kaxmas 3apsKeHa 10 Pa3sHOCTH IT10-
teruuanoB U = 2 kB. Paccrosaue mexny riactuiamu d = 2 cy. JIudnektpuk — crekio. Onpenenursb
sHepruto W nosst KOHJEeHCaTopa U TNIOTHOCTh SHEPTHH (0 OIS

370. OAC 6arapeu ¢= 12 B. Ilpu cune Toka | = 4 4 KI1[1 6atapen = 0,6. Onpenenuts BHyTpEeHHEE
conpoTuBiieHue R; 6aTapen.

380. Cuita TOKa B IEITH U3MEHSIETCS CO BpeMeHeM 110 3akony | = loe™. OnpenenuTs KOJIUYeCTBO Tell-
JIOTBI, KOTOPOE BBIICTUTCS B IPOBOJAHUKE comnpoTuBieHneM R = 20 Om 3a Bpemsi, B Te4eHHE KOTOPOTO
TOK yMEHBIINTCSA B € pa3. Koapdunuent a npunsats papaeiv 2 - 1072%c

V% X
— ! ; N \
V74 N r s ' |
. =AY
S/ TR /
¥ L2 . ”~
[6) <
3 ;

puc. 1

KonTpomnsHas padora Ne 4.
Bapuanr 0.

410. beckoHeYHO JUIMHHBIN MPOBOJ ¢ TOKOM I= 50 A M30rHYT Tak, Kak 3To OKa3aHo Ha puc. 2. Onpe-
JEIUTh MarHUTHYIO MHYKIUIO B B TOUKe A, Jiexallieil Ha OMCCeKTpHce MpsSIMOTo yIila Ha pacCTOSIHUU
d =10 cM OT ero BepIIHHBIL

420. ITo kpyroBomy BUTKY paguycoM R =5 cm tedet Tok | =20 A. BUTOK pacmonoxeH B 0THOPOTHOM
MarauTHOM Tiosie (B = 40 MTi) Tak, 9T0 HOpMaJIb K IIOCKOCTH KOHTYpa cocTaBisier yron $=7/6 ¢
BeKTOpoM B. Omnpenennuts n3mMeHenne A7/ noTeHIuanbHON SHEPIMM KOHTYpa MPH €ro MOBOPOTE Ha
yroJl ¢= 1/2 B HaNPaBJICHUU YBEIUYCHUS yriia & .

430. I'lo Tonkomy crepxkHio AuHOM £ = 40 cM paBHOMepHO pacnpeaeneH 3apsan Q = 60 v K. Crep-
’KeHb BPAIIAETCs ¢ 9acToToi N= 12 ¢! oTHOCHTENEHO OcH, MEPIIEHNKYIAPHOH CTEPKHIO B HPOXOIs-
1Ieil yepe3 cTep>KeHb Ha paccTOSHUM a = (/3 OT 0JHOTO U3 ero KOHIOB. OnpeaenuTh MarHUTHBIN MO-
MEHT pm, 00YCIIOBJICHHBIN BpALIEHUEM CTEPKHSA
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440. Uon, monaB B marautHOE 1oJie (B = 0,01 m Tom), cTan ABUTaThCs MO OKPYXKHOCTH. ONpeaeuTh
KHMHETHYECKY10 sHepruto 1 (B 3B) MoHa, eciii MAarHUTHBIA MOMEHT pm SKBUBAJIECHTHOTO KPYTOBOTO TOKA
paseH 1,6 - 104 A-m2,

450. B ckpemieHHbIe IO IPSIMBIM YTIIOM OJHOpoAHbIe MarHuTHOE (H = 1 MA/M u snektpuueckoe (E
= 50 xB/m) mons Bieren uoH. [Ipu kakoit ckopocTH V HoHA (110 MOJYJIIO U HAIIPABJICHUIO) OH OyaeT
JIBUTATHCS B CKPEILICHHBIX MOJISAX MPSIMOJIMHEUHO?

460. OnpenenuTs MAarHUTHBINA TIOTOK @, IPOHU3BIBAIOIINI cojeHOM I, eciu JyiHa £ = 50 cM U Mmar-
HUTHBIN MOMEeHT pm= 0,4 BO.

470. Komnb1o u3 MeHOTO MpoBoja Maccoit M = 10 r moMenieHo B 0THOPOAHOE MAarHUTHOE I10JIe

(B = 0,5 Tn) Tak, 4To IIOCKOCTh KOJIbIIA COCTABIIACT Yroi f§ = 60° ¢ IMHUAMH MarHUTHOM WHIYKIHH.
Omnpenenuts 3apsan Q, KOTOPBIN MPOWUIET MO KOJIBIY, €CH CHATh MAarHUTHOE TTOJIE.

480. VMcTouHUK TOKA 3aMKHYJIM Ha KaTymKy conpotuBieHruemM R =20 Om. Uepes Bpems t =0,1 ¢ Toka
| B karymke nocturia 0,95 npenenpHoro 3HaueHus. OnpenennTs UHAYKTUBHOCTH L KaTymiku.

puc.2

KonTponbnas padora Ne 3
Bapnanr 1.

301. Toueunsie 3apsabl Q1 = 20 mx K1,Q2 = -10 mx Kn Haxonsatcs Ha pacctosHuu d = 5 cm apyr ot
apyra. OnpenenuTs HapsHKEHHOCTh HOJIs B TOUKE, YJaJleHHOM Ha 'l = 3 cm OT IepBOro M Ha 2 = 4
cm OT BTOporo 3apsiaa. OnpenenuTs Takke cuity F, 1eMCTBYIONIYIO B TOM TOYKE Ha TOUYCUHBIN 3apsi
Q =1 mx Kn.

311. Tonkuii cTepkeHb IMHOHN £ = 2() cm HECET paBHOMEPHO pacrpeaeseHHbIi 3apsn ¢ = (), [ mxKn.
OnpeaenuTb HaPSHKEHHOCTh £ 3JEKTPUUECKOro IMOoJis, CO3/1aBaeMOr0 PACIpeesIeHHbIM 3apsiioM B
TOUKe A, JIexalllell Ha OCU CTepXHS Ha paccTossHuU a = 2() cm OT ero KOHIa.

321. Ha n1Byx KoHIeHTpHuecKkuX chepax paguycoM R u 2ZRpaBHOMEpHO pacripeieneHbl 3apsaibl ¢ Mo-
BEPXHOCTHBIMHU TUIOTHOCTSIMU o1 U g2 (puc. 3). Tpebyetcs: 1) ucnons3ys Teopemy OcTporpaackoro-
["aycca, HaliTh 3aBUCUMOCTh E(T) HaPsHYKEHHOCTH 3JIEKTPUYECKOT0 MOJISL OT PACCTOSHUS Ul TpeX 00-
nacreii: |, 11 u 1. TIpunsate o1 = 40, 62 = 0; 2) BBIYUCIUTH HANPSKEHHOCTh £ B TOUKE, YJAIEHHON OT
IIEHTpa Ha PaccTOsHMeE I, U yKa3aTh HampabjieHue Bektopa E. Ilpunats o = 30 nKn/m?, r = 1,5 R; 3)
noctpouts rpaduk Ey.

331. iBa Toueunsix 3apsiga Q1 = 6 nKn u Q2 = 3 nKn Haxonsatcs Ha paccrosaun d = 60 cm apyr ot
npyra. Kakyio paboTy HE0OXOAWMO COBEPIINTH BHEUIHHM CHJIAM, YTOOBI YMEHBIIHTH PACCTOSHUE
MEXy 3apsiiaMu BABoe?

341. Ilsunaka Maccoit M = 200 mxe, Hecymas Ha cebe 3apsang Q = 40 nKn, Bierena B 3J€KTpUUECKOE
M0JIe B HANpaBJIeHUU CHIOBBIX JiMHUM. [locne mpoxoxaenus pasHoctu norennuanoB U = 200 B mnbl-
JUHKA UMena cKkopocTb v = [0 m/c. OnpenenauTb CKOPOCTh 0o MBUIMHKHU JI0 TOr0, KaK OHA BIJIETEJNA B
noJe.

351. Konnencatopsl eMkocThio C1 = 5 Mx® u C2 = 10 mx® 3apspkensl 1o Hanpspkenuit Ur = 60 B u
U = 100 B cootBeTcTBeHHO. OmnpeeuTh HAPsDKEHHE Ha 0O0KJIaAKaX KOHIEHCATOPOB TOCIE UX CO-
€IMHEHMs 0OKJIaIKaM1, UIMEIOLIIMMH OJTHOMMEHHBIE 3apsbl.

361. Karymka u aMmepMeTp COEIMHEHBI TOCIEI0BATEIFHO U TOAKIIOYCHBI K UCTOYHUKY Toka. K
KJIEMMaM KaTYIIKH IPUCOEIMHEH BOJIETMETP C COMPOTUBIECHUEM I' = 4 kOMm. AMIIEpMETp NOKa3bIBAET
cuiny Toka | = 0,3 A, BonpT™meTp Hanpsikerust U = /120 B. OnpenenauTs conpoTuBiieHne R KaTyky.
OnpeaenuTb OTHOCUTENBHYIO MOTPELIHOCTD &, KOTOpast OyIeT AOMyIleHa pu U3MEPEHUH COPOTUB-
JICHUsI, €CIIH TpeHeOpedb CUION TOKa, TEKYIIETo Yepe3 BOJbTMETP.
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371. 3a Bpemsi t = 20 ¢ mpu paBHOMEPHO BO3paCTaBIIIEH CHUJIE TOKA OT HYJIS 10 HEKOTOPOTO MAaKCUMyMa
B IPOBOJTHUKE COMPOTHBIIEHHEM R = 5 OMm BBIIEIHIIOCH KOJIMYECTBO TEIUIOTHIQ = 4 k/[owc. OnipenenuTh
CKOpPOCTh HapacTaHUs CHJIBI TOKA, €CIIM COTPOTUBIICHUE PoBOAHUKA R = 5 Om.

111

Puc.3

KontponbHas padora Ne 4.
Bapuanr 1.

401. BeckoneuHo JIMHHBIH TIpoBOa ¢ TOKOM | = 100 A HM30THYT Tak, KaK 3TO MOKa3aHO Ha puc. 4.
Onpenenuth MarHUTHYIO HHAYKIKIO B B Touke O. Paguyc nyru R = 10 cm.

411. [1o nByM nmapajjiesibHbIM NPOBoJIaM AIUHON { = 3 M Kax/blil TeKyT oquHaKoBble TokH | = 500 A.
Paccrosinue d mexxay nposogamu paBHo 10 cm. OnpenenuTs cuiy F B3anMoIeCcTBHSI TPOBOIOB.
421. TTo TorKOMY KOJIbIly paguycoMm R = 10 cM paBHOMEpHO pacripe/iesieH 3aps/] ¢ IMHEHHOH MII0THO-
cthio T = 50 HKi/m. Konbiio BpaiaeTcst OTHOCUTENBHO OCH, EPIEHAUKYIISIPHOMN IITOCKOCTH KOJIbLIAa
TIPOXOJIAIIEH Yepes ero HeHTp, ¢ yacToToit N = 10 ¢, OnpenennTs MarHUTHBI MOMEHT Pm, 06YCIOB-
JICHHBIN BpalllEHUEM KOJIbIIA.

431. ]Ia MoHa pa3HBIX MACC C OJWHAKOBBIMH 3apsiiaMH BJIETENH B OJHOPOAHOE MAarHUTHOE TOJE,
CTaJIu IBUTaThCS 10 OKpYKHOCTU paguycamu R1 =3 cm u Rz = 1,73 cm. Onpenenuts OTHOIIEHUE MacC
MOHOB, €CJIM OHU TPOIIUIA OJUHAKOBYIO YCKOPSIIONIYIO pa3HOCTh MOTEHIHAJIOB.

441. TIpoTOH BJETeN B CKpemeHHbIe o yrioM o = 120° maraurtroe (B = 50 M Ti1) u snekTpuueckoe
(E = 20 xB/m) nomns. Onpenenuts yckopeHne a' mpoToHa, eciu ero ckopocts V (V| =4 - 10° m/c)
nepneHauKyispHa sekropam E u B.

451. Tliockuii KOHTYp TUIOMAAbI S = 20 cM? HAXOJUTCS B onHOpoIHOM MarHuTHOM moie (B = 0,03
Tn). OnpenenuTh MarHUTHBINA MOTOK D, MPOHU3BIBAIONINN KOHTYp, €CIU TIIOCKOCTh €r0 COCTAaBIISIET
yroia ¢ = 60° ¢ HanpaBJICHUEM JIMHUI HHTYKITH.

461. B ogHOpoaHOM MarHuTHOM Toie (B = 0,1 Ti) paBHOMEpHO ¢ yacToToit N = 5 ¢ Bpamaercs ctep-
eHb JumuHOoM £ = 50 ¢M TaK, 4TO TUIOCKOCTh €T0 BPAlICHHS MePIICHIUKYIISIPHA TUHUSAM HAPsHKEHHO-
CTH, a OCh BpAIICHUs MPOXOAUT Yepe3 OJUH U3 ero KOHIOB. OnpeaenuTh HHAYIUPYEMYIO0 Ha KOHIIaX
CTEp>KHS Pa3HOCTH MoTeHIanoB U.

A71. Conenons ceuenreM S = 10 cm? conmepxxkut N = 10° BuTKOB. [Tpu cune toka | =5 A marHuTHas
MHAYKIUS B nons BHyTpu coieHouaa paHa 0,05 Tin. Onpenenuts HHAYKTUBHOCTD L coneHoupa.

1 Yckopenue a onpenensercsa B MOMEHT BXOKICHHS 3apsSyKeHHON 4aCTULIBI B 06JaCTh IIPOCTPAHCTBA, TJIE JIOKAITM30BaHa OHOPOAHbBIE
MarHUTHOE U 3JIEKTPUUECKOE TOJIA.
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Puc.4.

Kontponbras padota Ne 3.
Bapuanr 2.

302. Tpu oguHaKOBBIX ToueuHBIX 3apsaa Q1 = Q2 = Q3 = 2 nKxn HaxoIsATCsA B BEPIIMHAX PaBHOCTO-
POHHET0 TPeYrojbHUKa co cTopoHamu a = [0 cm. OnpenenuTs MOYJb U HalpaBieHue cuiisl F, neii-
CTBYIOIIICH Ha OJIMH W3 3aPsIIOB CO CTOPOHBI IBYX JIPYTHX.

312. [To ToHKOMY MOTYKOJIBITY paauyca R = /() cm paBHOMEpPHO pacipeesieH 3apsi ¢ THHEWHOH II0T-
HOCTBIO T = [ MxkKn/m. OnipeneanTb HANPSKEHHOCTh £ 3IeKTPUYECKOTO MOJIsl, CO3aBaeMoro pacrpe-
JIeTICHHBIM 3aps70oM B Touke O, COBIAIAIOUICH C IIEHTPOM KOJIbIIA.

322. Ha nByXx KOHIIEHTpHUYECKUX chepax paauycoMm R u 2RpaBHOMEPHO pacmpenesieHbl 3apsbl C 1o-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 01 U g2 (puc. 5). Tpebdyetcs: 1) ucnons3ys teopemy OcTporpajckoro-
["aycca, HaiiTi 3aBUCUMOCTD E(T) HAaPSXKEHHOCTHU 3JIEKTPUUECKOTO MOJISL OT PACCTOSIHUSL IS TPEX 00-
nacteit: |, I u lll. Ilpunsate o1 = 0, 02 =- ¢; 2) BBIYUCIUTH HAMIPSKEHHOCTH £ B TOUKE, YIAJIEHHON OT
IIEHTpa Ha paccTOsHHME I, ¥ yKa3aTh HampasieHue Bekropa E. Ipunsarte o = 0,1 nKi/m?, r = 3 R; 3)
noCTpOouTh rpaduk Eq.

332. DnexTpuuecKoe MoJyie CO3/1aH0 3apsHXKEHHBIM MPOBOASAIIUM MIAPOM, MOTeHIHan ¢ koroporo 300
B. Onpenenuts paboTy cuit moiist 1o nepemenieHuto 3apsaa Q = 0,2 mxKn u3 touku 1 B Touky 2 (puc.
6).

342. DnexTpoH, obnanaBmKi KUHETHYECKOW sHepruen 7 = /(0 3B, BieTen B OAHOPOAHOE JICKTpUYIC-
CKOE TIOJie B HAIIPaBJICHUU CUJIOBBIX JMHUM mois. Kakoil ckopocTeio Oyner o0iaaarh 3JIEKTPOH,
MIPOMIS B 3TOM TI0JI€ pa3HOCTh nmoTeHnuanos U = § B?

352. Kongencarop emkoctbio C1 = 10 mx® 3apsixen 10 Hanpspkenus U =10 B. OnpenenuTs 3apsii Ha
00KJIaIKax 3TOT0 KOHJIEHCATOpa MOCIIE TOT0, KaK MapajuieIbHO eMy ObUT ITOJIKITIOYEH APYroi, He3apsi-
JKEHHBIN, KOHJEHCATOP eMKOCThI0 C2 = 20 MK .

362. D]JIC 6arapeu ¢= 80 B, BHyTpenHee conpoTuBieHne R; = 5 Om. BHemHss nens noTpedasieT Mo-
HOCTb P = 100 Bm. Onpenenuts cuity Toka | B ienu, HanpsbkeHue U, o1 KOTOPBIM HAXOAUTCS BHEIII-
HSIS [IeTh, U €€ CoNpoTuBIeHuE R.

372. Cuia ToKa B MPOBOJHKUKE U3MEHSETCS CO BpeMeHeM 110 3akony | = l.e, rnelo = 20 4, a = 10%¢
! Onpenenuts KOMMYIECTBO TETIOTHI, BEIIETMBIIEECS B IIPOBOHKKE 3a Bpems t = 107%¢.

Puc.5 Puc.6

KonrtponbHast padora Ne 4.
Bapnanr 2.
402. MarauTHBIF MOMEHT Pm TOHKOTO TIPOBOJISIIIETO KOMbIA Pm =5 A - e OrnpenenuTs MAarHUTHYIO
WHIYKIMI0 B B Touke A, HaxosIencs Ha OCH KOJIbIa U yIaJIEHHON OT TOYEK KOJIbIla Ha PACCTOSTHUE
r=20 cm (puc. 7).
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412. TTo TpeM mapauieabHbIM MPSMBIM IIPOBOAM, HaXOASAIIMMCS Ha OMHAKOBOM paccTosuuu d = 20
CM JpYT OT JApyra, TeKyT oguHakoBbie TOKH | =400 A. B 1Byx mpoBojiax HarpaBjeHUsI TOKOB COBIIa-
JAtoT. BEIYMCIUTE 715 KaX10TO U3 MPOBOJIOB OTHOLICHHE CUJIbI, IEHCTBYIOIIEH Ha HETo, K €ro JJINHE.
422. Tuck panuycoM R = 8 cM HeceT paBHOMEPHO pacmpeIeNIeHHBIH 1Mo ToBepxHocTH 3apsia (o = 100
uK1/M?). OnpenenuTh MarHUTHBI MOMEHT Pm, OOYCJIOBICHHBIH BpalleHHEM IUCKA, OTHOCHTENHHO
OCH, IPOXOJIAIIEH Yepe3 ero HEHTP U NEPIeHAUKYIISIPHOMN MIIOCKOCTH IUCKA. YTIJIOBas CKOPOCTh Bpa-
nieHus aucka o = 60 pazn/c.

432. OgHO3apsIHBIA MOH HATPUs MPOIIET YCKOPSIONIYI0 pasHOCTh moTeHuanoB U = 1kB u Bieren
MEePIEHANKYIISIPHO JIMHUAM MarHUTHOW MHIYKIMK B oHOpoaHoe rosie (B = 0,5 Ti). Onpenenuts oT-
HOCHUTEJIbHYIO aTOMHYIO Maccy A MOHa, €CJIM OH OIHUCall OKPYXHOCTh paguycoM R =437 cm.

442. VoH, poiiis yCKOPSIOIIYI0 pa3HOCTh moTeHIanoB U = 645 B, BreTen B CKpeIieHHbIE O] psi-
MBIM yTJI0M oJHOpoaHbIe MarHuTHOE (B = 1,5 M Ti) u anekrpuueckoe (E = 200 B/m) mons. Onpene-
JUTH OTHOLLIEHHUE 3apsi/ia MOHA K €r0 Macce, €CJIM UOH B 3TUX MOJISAX JABMXKETCS MPSIMOJIUHEHHO.

452. MaruutHbIi TOTOK @ CKBO3b ceueHue cojeHounaa paBeH S0 mxB6. nunaa conenonna £ = 50 cm.
Haittu MarHuTHBIN MOMEHT Pm COJICHOUA, €CIIM €TI0 BUTKH IUIOTHO MPUJIETAIOT IPYT K APYTY.

462. B oqHOpOAHOM MarHMTHOM moJjie ¢ uHayknuend B = 0,5 Ta BpamaeTcs ¢ 4acToTon n =
10 ¢t crepsxens mmmmoi £ = 20 cM. Ochb BpaleHHs HMapaienbHa JIMHUAM HHAYKIHUA H IPOXOIHT
yepe3 OAMH U3 KOHIIOB CTEPXHS MEPIEeHIUKYIApHO ero ocu. OImpenenuTs pasHOCTh MOTEHIIMATIOB
Una KOHLIaX CTEpKHS.

472. Ha kapToHHbIi kapkac qjiuHou £ = 0,8 M 1 quamerpom D =4 cM HaMOTaH B OJIUH CJIOH MPOBOJI
nuamerpom d = 0,25 MM Tak, YTO BUTKH ILIOTHO NPUJIETAlOT APYyr K JApPYyry. Berumciauts
WHAYKTUBHOCTH L MOTy4YUBIIErocs CONEHOUAA.

Puc. 7
KontponbHast pabora Ne 3.
Bapmuanr 3.

303. /IBa moioKuTEIbHBIX TOUeUHBIX 3apsiaa Q u 9Q 3akperuiens Ha paccTossauu d = 100 cm Ipyr ot
npyra. OnpenenuTh, B KAKOH TOUKe Ha MPSIMOM, TPOXOSIIEH yepes 3apsiibl, ClieayeT HOMECTHTh Tpe-
TUN 3apsij Tak, 4TOOBI OH HAXOJIUJICS B paBHOBECHH. YKa3aTh, KAKOM 3HAK JOJKEH UMETh ITOT 3apsi
JUIS TOTO, YTOOBI paBHOBECHE ObUIO YCTOWYHMBBIM, €CIU MEPEMEIIEHHUs 3apsiIOB BO3MOXHBI TOJIBKO
BJIOJIb MIPSMOM, MPOXOISIIEH Yepe3 3aKPEIJICHHBIC 3apsibl.

313. ToHkoe KoNBIO HeceT pacnpeaeneHnslit 3apsan Q = 0,2 uxKn. OnpenenuTs HaIPSXKEHHOCTh £
AIIEKTPHUYECKOTO TTOJISL, CO3aBaEMOT0 PaCIpEICIICHHBIM 3aps/I0M B TOUKE A, paBHOYIAJICHHOM OT BCEX
TOYEK KOJbIa Ha pacctossHun I' = 20 cm. Panuyc xonbia R = 10 cm.

323. Ha n1Byx KoHIeHTpHuecKuX chepax paguycoM R u 2ZRpaBHOMEpHO pacripeieneHbl 3apsaibl ¢ Mo-
BEPXHOCTHBIMHU TUIOTHOCTSIMU o1 H g2 (puc. 8). Tpebyetcs: 1) ucnons3ys Teopemy OcTporpaackoro-
["aycca, HaliTH 3aBUCUMOCTH E(T) HaPSHYKEHHOCTH 3JIEKTPUYECKOTO TOJISI OT PACCTOSHUS [T TpeX 00-
nacreii: |, Il u Il 1) npussts o1 = - 40, 02 = 0. 2) BBIUNCIUTD HANIPSDKEHHOCTH £ B TOUKE, yAaJeHHON
OT IIEHTpa Ha paccTOsHUeE I, U yKa3aTh HampapjieHue Bextopa E. [Ipunarse = 50 uKn/m?, r = 1,5R; 3)
nocTpouth rpaduk Ey.

333. DnexTpuueckoe mnose co3nano 3apsaamMu Q1 = 2 mxKn u Q2 = -2 mxKn, HaxoAsIUMHCS Ha pac-
crosiuuu d = 10 cm apyr ot aApyra. OnpeaeauTs paboTy CHII OIS, COBEPIIAEMYIO IIPH MTEPEMEIIECHUH
3apsaa Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).
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343. Haiitu otHomIeHne ckopocteit nonoB Cu™ u K, mpoieqiumx oauHaKoBYIO pa3HOCTh MOTEHIH-
aJioB.

353. Konaencaropsr eMkoctsiMu C1 = 2 ux®@, Co = 5 mx® u C3 = 10 mx® cCOeMHEHBI TIOCIIEI0BA-
TEJNbHO U HaxoxasaTcd nnoja HanpsbkeHueM U = 850 B. Onpenenuts HallpsHDKEHUE U 3apsiji Ha KaXK0M U3
KOHJICHCATOPOB.

363. Ot 6arapen, I/IC xotopoii ¢ = 600 B, TpebyeTcs iepeaaTh SHEPTUio Ha paccrostHue £ = 1 K.
[ToTpebasemas momHOCTh P = 5 kBm. HaiiTh MUHMMaIIbHBIC ITOTEPU MOIITHOCTH B CETH, €CJIH AUAMET]
MEJIHBIX TOABOAIINX TPoBo1oB d = 0,5 cm.

373. Cuna Toka B IpoBoIHUKE conpoTtuBiieHreM R = /0 Om 3a Bpems t = 50 ¢ paBHOMEpPHO HapacTaeT
ot l1 =5 A nol2 = 10 A. Onpeaenuth KOJIUYECTBO TEILIOTHI Q, BBIICTUBIIIEECS 32 ITO BPEMs B IPOBO/I-
HUKE.

[

Puc.8 Puc.9.

KonTpomnbHas padora Ne 4.
Bapuanr 3.

403. [To 1BYM CKpEIIEHHBIM MO MPSMBIM YTJIOM O€CKOHEYHO JJTMHHBIM IPOBOIOM TEeKYT TOKH | 1 2|
(I=100 A). Onpenenuts MarHUTHYIO HHAYKIHMIO B B Touke A (puc. 10). Paccrostaue d = 10 cm.

413. KBaspaTHasi MpOBOJIOYHASI paMKa PacIiOIOKEeHa B OJTHON TNIOCKOCTH C JUTMHHBIM TPSIMBIM IIPOBO-
JIOM TaK, YTO JIB€ €€ CTOPOHBI MapajuieNbHbl IpoBoay. [1o pamke 1 NpoBOAY TEKYT OJMHAKOBBIE TOKH
=200 A. Onpenenuts cuity F, 1elicTBYIOIIYIO HA PAMKY, €CJIH OJIMKauIIIas K IPOBOJIy CTOPOHA PAMKH
HaXOJIUTCS OT HEro Ha PACCTOSHUM, PABHOM €€ JITTHHE.

423. Creprxens qiuHOH £ = 20 cM 3apspbkeH paBHOMEPHO pacIipeieIeHHBIM 3aps0oM ¢ THHEHHO! IJI0T-
Hocthio T = 0,2 MxKn/m. CTepkeHs Bpaiaetcs ¢ yactotoit N = 10 ¢! otHoCcHTeNBEHO OCH, HepreHIu-
KYJISIDHOH CTEPKHIO U MPOXOAIIeH yepes ero kKoHel. OnpeaenTh MarHUTHBI MOMEHT Pm, 00YCIIOB-
JICHHBIH BpallleHUEM CTEPKHS.

433. DeKTPOH MpoMIeNl YCKOPSIoNTyto pazHocth nmoternuano U = 800 B u, BiieTeB B 0JTHOPOTHOE
MarauTHoe nosie B =47 M Ti, cran ABUraThes M0 BUHTOBOM JIMHKM ¢ miaroMm h = 6 cMm. Onpenenuts
paanyc R BUHTOBO# THHHU.

443. Anbda-yacTuia BieTena B CKpelleHHbIe O/ MPsIMbIM yrioM MarHuTHoe (B = 5 mTn) u anexrpu-
geckoe (E = 30 kB/m) mons. OnpeaenuTs yCKOpeHne a* ab(ha-dacTHIIbI, eciu eé ckopocTs V (| V | = 2
- 108 m/c) mepnenmukynsapua Bektopam B u E, mpuuem cuibl, AeiiCTBYIONIHE CO CTOPOHBI ATUX
MOJIeH, IPOTHBOHAIIPABIICHBI.

453. B cpenHeil yacTu coleHOUAA, CoieprKaliero N = § BUTKOB/CM, IOMEIIEH KPyroBOW BUTOK JHa-
metpoMm d =4 cM. [T10CKOCTh BUTKA PACIIONOKEHA O yIiIoM ¢ = 60° K ocu cosieHoua. OnpeaenTh
MarHuTHBIN TOTOK D, MPOHU3BIBAIOLINI BUTOK, €CITU 110 OOMOTKE cosleHoua TedeT Tok | =1 A.

463. B mpoBOJIOYHOE KOJIBIIO, TPUCOSAMHEHHOE K OAITHCTUIECKOMY TallbBAaHOMETPY, BCTaBUJIH TIPS-
Moii MarHuT. [Ipu 3Tom no nenu npomen 3apsan Q = 50 mxKu. Onpenenuts H3MEHEHHE MarHUTHOTO
notoka A® yepes KOJIbIIO, €CIIU CONPOTUBIIEHHE 1IeTH raibBaHomeTpa R =10 Om.

473. Karymika, HaMOoTaHHasi HAa MarHUTHBIN HUIMHApPUYEcKUi kapkac, umeer N = 250 BUTKOB U UH-
TyKTUBHOCTB L1 = 36 MI'H. UTOOBI yBEeIHMYUTh HHAYKTUBHOCTH KaTymiku 10 Lz = 100 mI'H, oOMOTKY
KaTYyUIKU CHSUIM M 3aMEHUIIM 0OMOTKOM 13 60Jiee TOHKOH MPOBOJIOKH C TAKUM PacyeToM, 4ToObl AITMHA
KaTyIIKH OCTajiach MpekHei. CKOJIbKO BUTKOB OKa3aJ0Ch B KATYIIKE MOCTIE IEPEMOTKH?
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Puc.10

KontponbHas padota 3.
Bapuanr 4.

304. JIBa 0AMHAKOBO 3apsDKEHHBIX MIAPHKA MTOJIBEIICHBI B OHOM TOYKE Ha HUTAX OJAMHAKOBOMW JITHMHBI.
[Tpu 5TOoM HUTH pazonutuck Ha yroiu o. [llapuku norpyxkatot B macio. KakoBa mioTHOCTb p Macia,
€CIIM YTOJI pacXO’KICHUS HUTEH NPU NOTPY>KEHUH B MACJIO OCTaeTcsl Hen3MeHHbIM? T11oTHOCTD MaTe-
puaina mapukoB po = 1,5 - 1 0° ke/m®, JUAJICKTPUYECKasi IPOHUIIAEMOCTh Macha € = 2,2,

314. Tpetb ToHKOTO KOJIbLIa pamuyca R = 10 cm HeceT pactipenencHubli 3apsa Q = 50 nKn. Onpene-
JUTH HAMPSHKEHHOCTh £ AIIEKTPUYECKOTrO MOJIsl, CO3/IaBaeMOro pacipeielIeHHbIM 3apsaaoM B Touke O,
COBIIAJIAIOLIEH C LIEHTPOM KOJIbLIA.

324. Ha nByX KOHILIEHTpHUECKUX cdepax paauycoM R u 2RpaBHOMEpHO pacnpeaeneHbl 3apsbl ¢ Mo-
BEPXHOCTHBIMU IUIOTHOCTAMHE o1 U 02 (puc. 11). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca, HaiiTi 3aBUCUMOCTD E(T) HAaPSHXKEHHOCTH 3JIEKTPUUECKOTO MOJISL OT PACCTOSIHUSL TSI TPEX 00-
nacreit: |, Il u ll. Ilpunsiteor = - 20, 02 = 0, 2) BBIYUCIUTH HANPSHKEHHOCTD £ B TOUKE, yIAJICHHOU OT
IIEHTpa Ha paccTosHHE I, U yKasaTh Hampasienue Bektopa E. [Ipunatee = 0,1 mxKi/m?, r = 3R; 3)
OCTPOUTH rpaduk Eq.

334. JIBe mapanenbHble 3apsKEHHbIE IJI0OCKOCTH, TOBEPXHOCTHBIE IMIIOTHOCTH 3apsijia KOTOPBIX g1 =
2 mxKn/m? n o2 = - 0,8 mxKn/m?, Haxonarcs Ha paccrosaun d = 0,6 cu apyr ot apyra. OnpenenuTs
pa3HOCTh NMOTeHIMAIOB U MeX 1y TIIOCKOCTSIMH.

344. Dnextpon ¢ sueprueit T = 400 5B (B OECKOHEUHOCTH) IBHIKETCS BJIOJIb CHJIOBOH JIMHUU II0
HaIpaBJIEHUIO K IOBEPXHOCTH METAJUINYECKOH 3apsbkeHHOU chepsl paguycoM R = 10 cm. Onpenenuthb
MUHHMAaJIbHOE PACCTOSHHE 0, HA KOTOPOE MPUOIM3UTCS JIEKTPOH K TIOBEPXHOCTH c(epsl, €CIu 3apsia
ee Q =- 10 uKn.

354. JIea xonnencatopa eMKocTsIMH C1 = 2 ux®@ u C2 = 5 mx @ 3apsHKEHBI 10 HANPSHKEHUH U=
100 Bwn Uz = 150 B cooTBeTcTBeHHO. OnpeIenuTh HapsyKeHHe Ha 00KJIa/IKax KOHAEHCATOPOB TOCIIe
UX COCMHEHUS OOKIIaJKaMH, UMEIOIIUMHU pa3HOUMEHHBIE 3apsibl.

364. IIpu BHemHeM conpotuBieHnd R1 = 8 Om cuna toka B uenu |1 = 0,8 A, npu conpoTtusnenuu Rz
=15 Om cuna toka l2 = 0,5 A. Onpenenuts cury Toka l.; KopoTkoro 3ambikanus uctounuka JJIC.
374. B npoBoaHuKe 3a Bpems t = /() ¢ npu paBHOMEPHOM BO3pacTaHUM CUIIbI TOKA OT l1 = 1 4 1o 12 =
2 A BBIIETTUIIOCH KOJIMYECTBO TEIUIOTHI Q = 5 x/[orc. Haiitu conpoTuBiienne R mpoBogHuKa.

Puc. 11

KonTponbnas pabora Ne 4.
Bapuanr 4.
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404. TTo 6ecKOHEYHO IJTMHHOMY MPOBOY, M30THYTOMY TaK, KaK 3TO MIOKa3aHo Ha puc. 12, TedyeT Tok |
=200 A. Onpenenuts MarHuTHyro nHAyknuio B B Touke O. Paanyc nyru R = 10 cm.

414. KopoTkas KaTyIlika Iionaapio mornepeyHoro ceueHus S =250 oM, conepxarrast N = 500 BUTKOB
MPOBO/JIA, 10 KOTOPOMY TeueT TOK | = 5 A, momerneHa B 0JIHOPOJTHOE MarHUTHOE T0JIE HAIPSHKEHHO-
cteto H = 1000 A/M. Haiitu: 1) MarHuTHpIE MOMEHT Pm KaTYIIKH; 2) Bpallalomuid MOMEHT M, nei-
CTBYIOIIMI HA KATYIIKY, €CJIH OCh KaTyIIku cocTasiseT yron ¢ = 30° ¢ muHusaMu noms.

424. TIpOTOH JIBUKETCS 110 OKPYKHOCTH paguycoM R = 0,5 cM ¢ iumreiiHo# ckopocthio v = 108 m/c.
OrnpenenutTb MAarHUTHBIA MOMEHT Pm, CO37aBa€MbIN SKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-vactriia mpomuia yCKopsomyto pasHocts norennuanoB U = 300 B u, monas B ogHOpOA-
HOE MarHUTHOE I0JIe, CTajia JIBUTaThCs 110 BUHTOBOH JIMHUK paguycoM R =1 cM u marom h = 4 cm.
Ornpenenutb MAarHUTHYIO UHIYKLIKIO B mosis.

444, DnexTpoH, MPOMIs yCKOPSIIONTYIO pa3HOCTh moTeHImano U = 1,2 kB, monan B ckpernieHHbIe 1o/
NPSIMBIM yTJIOM OJHOPOJHBIE MAarHUTHOE W 3JEKTpUueckoe mnojisi. Onpenenutsb HanpspKeHHOCTh E
AIEKTPUUYECKOTO MOJIs, €CIM MarHuTHast MHIyKIus B mons paBua 6 mTo.

454. Ha nnuHHBIA KapTOHHBINA Kapkac auamerpom d = 0,2 mm. OmnpenenuTh MarHUTHBINA MOTOK D,
CO371aBaeMbIii TAKMM COJICHOHMIOM Tipu cwiie Toka | =0,5 A.

464. ToHkuil MEIHBII MPOBOJ Maccoii M = 5 T COTHYT B BHJE KBaJpara, U KOHIIBI €r0 3aMKHYTHI.
KBanpar nometieH B oAHOpogHOE MaruuTHoe nose (B = 0,2 Ti) tak, 4To ero mioCKOCTh MEePIeHIUKY-
nspHa TUHUAM noJist. Onpenenuts 3apsan Q , KOTOPBIH MOTEUYET O MPOBOJHUKY, €CITH KBAIAPAT, TOTSI-
HYB 32 MPOTHBOIOJIOKHBIE BEPIIUHBI, BEITSIHYThH B JIMHHUIO.

474. InpykTuBHOCTH L coneHouia, HAaMOTaHHOTO B OJMH CJIOM Ha HEMarHUTHBIN Kapkac, paBHa 0,5
MIH. Jlnmmua € conenounaa pasua 0,6 m, quamerp D =2 cm. Omnpenenuth OTHOIICHHUE N YKHCIIa BUTKOB
COJICHOM/JIA K €r0 JJIMHE.

KonTponsnas padora Ne 3.
Bapuanr 5.

305. Yetnipe oannakoBbIxX 3apsiaa Q1 = Q2 = Q3 = Q4 = 40 xHxn 3aKkpenieHbl B BEpLUIMHAX KBapaTa co
cTtopoHolt o = 10 cm. Haiitu cuny F, neiicTByromiyro Ha OJMH M3 3THX 3apsA]I0B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. BeckoHEeUYHBIN TOHKUI CTePKEHb, OTPAHHMYEHHBIN C OJTHOW CTOPOHBI, HECET PAaBHOMEPHO pacIpe-
JIeNIEHHBIN 3aps]] ¢ TMHEHHON TNIOTHOCTBIO T = 0,5 MxKn/m. OnipenenuTh HalpsKeHHOCTh £ 3JIeKTpu-
YECKOTro TOJIs, CO3/1aBaéMOI0 paclpeelIeHHbIM 3apsiioM B TOUKE A, JieXKalled Ha OCH CTEpXHS Ha
paccTostHuu o = 20) cm OT €ro Havaa.

325. Ha nByx OeCKOHEYHBIX MapajUIeIbHBIX TUIOCKOCTSIX PAaBHOMEPHO pacIpeeNeHbl 3apsibl C IMo-
BEPXHOCTHBIMU TUIOTHOCTSIMU a1 U a2 (puc. 13). Tpebyercs: 1) ucnonbzys Teopemy OcTporpaackoro-
["aycca ¥ MpUHLMI CYNEPIO3UIUHN JEKTPUUECKUX MOJeH, HaUTH BbhIpakeHue E(X) HaNpsKEeHHOCTH
anekTpudeckoro mous B Tpex obmnactax: |, |1 u lll. Ilpunsiteor = 20, 62 = ¢; 2) BEIYUCIUTH HANIPSIKEH-
HOCTH E 1OJIA B TOUKE, PACIIONOKEHHON ClIeBa OT IUIOCKOCTEH, M yKa3aTh HallpaBlicHHe BekTopa E; 3)
HOCTPOUTH rpaduk E (x).

335. Jlumonk ¢ 37eKTpHYecKUM MOMEHTOM P = /00 uKn - m cBOOOJHO YCTAaHOBHWIICS B CBOOOJHOM
AIIEKTPUUYECKOM T0JIe HANPsKEHHOCThIO £ = 200 kB/m. Onpenenuts paboTy BHEUIHUX CHIJI, KOTOPYIO
HE00XO0IUMO COBEPIITUTH JIJIS ITOBOPOTA JIUTIOJNS HA YTOJI o = 180°,
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345. DaeKTpoH, MPOWAs B TNIOCKOM KOHJIEHCATOPE MyTh OT OAHOW IUIACTHUHBI 10 APYTOM, IpHOOpe
ckopocTh v = 10° m/c. Paccrosane mexny mnacturamu d = 8 my. Haiitu : 1). PasHOCTb MOTEHIMATIOB
U mexnay mactuHamy; 2). [loBepXHOCTHYIO MJIOTHOCTD 3aps/ia ¢ Ha TUIaCTUHAX.

355. /IBa 0IMHAKOBBIX IUIOCKHX BO3IYHIHBIX KOHJeHcaTopa eMKocThio C = 100 n® xaxaplii coenu-
HEeHbI B OaTapero nocieaoBareabHo. OnpenenuTs, Ha CKOJIBKO U3MEHUTCs eMKocTh C Oarapeu, eciu
IPOCTPAHCTBO MEXY IJIACTUHAMH OJTHOTO U3 KOHJICHCATOPOB 3aIlOJIHUTH MapapuHoM.

365. D/1C Gartapeu e= 24 B. HanbonbImas cuiia Toka, KOTOPYIO MOXET JaTh Oarapes Imax = 10
A. OnpenenuTb MaKCUMaJIbHYI0 MOLTHOCTb Pmax, KOTOpPasi MOXET BBIJENIATHCSA BO BHEIIHEN LENH.
375. Cuna Toka B MPOBOAHUKE U3MEHSETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Halitu 3apsn Q, nmpo-

XOJIAIIMH Yepe3 MonepeyHoe CeUeHUe TPOBOHMKA 3a BpeMs t, paBHOe 1oJIoBUHE repuoja 7,
Ecnu HauanpHas cua toka lo = 10 A, nuxinnyeckas gacrora o = 50 7.

KonTponbnas padora Ne 4.
Bapnanr 5.

405. 1o Torkomy Kkoutbily paaunycoMm R = 20 cm teuet Tok | = 100 A. OnpenenuTe MarHUTHYIO HH]TYK-
i B Ha ocu kosiblia B Touke A (puc. 5). Yron p =n/3.

415. Tonkuii npooa uHOM £ = 20 cM U30THYT B BUJE NOJYKOJIbLA U [TIOMEILEH B MArHUTHOE T10J1€
(B = 10 mMTx) Tak, 4To mIomaab MOITYKOJbIa IEPHEHIUKYIIPHA JTUHUSIM MarHUTHOW UHAYKUuUU. 1o
npoBony nponyctwind Tok | = 50 A. Onpenenuts cuity F, neiictByromryto Ha npoBoa. [loaBoasiue
IIPOBOZIA HAIIPABJICHBI B/I0JIb IUHUI MAarHUTHON MHAYKLIHH.

425. Torkoe koibIto paguycoM R = 10 cMm HeceT paBHOMepHO pactipenencHHbii 3apsa Q = 80 HKr.
Kounb11o Bparaercs ¢ yrioBoil ckopocTbio ® = 50 paji/c OTHOCUTENBHO OCH, COBIAAAIONIEH C OJHUM
U3 IMaMeTpoB KoJiblia. HaillTh MarHUTHBIN MOMEHT Pm, 00YCIOBJIEHHBIN BpallleHUEM KOJIbIIA.

435. 3apspkeHHast YacTHIIA IPOIIia YCKOPSIOILY o pa3HOCTh noteHuuanoB U = 100 B u, Bieres B o~
HopoHoe MarauTHoe mose (B = 0,1 Ti), crana ABUraThCst 10 BUHTOBOM JIMHUH ¢ marom h=6,5 cM u
panuycoM R = 1 cMm. OmnpenienuTh OTHOLIEHHE 3aps/ia YacTUIIBI K €€ Macce.

445. Ognopoausle MmarautHoe (B = 2,5 mTn) u anekrpuueckoe (E = 10 kB/M) mons ckpenieHs! o
TIPAMBIM YTJI0M. DJIEKTPOH, CKOPOCTH U KOTOPOro paBHa 4 - 108 m/c, BieTaer B 3T MoJIs TaK, YTO CUIIBI,
JEHCTBYIOIME HAa HETO CO CTOPOHBI MAarHUTHOTO U 3JIEKTPUUECKOTO MoJel, coHanpasieHsl. Onpene-
JIUTh YCKOPEHHUE @ SIEKTPOHA.

455. KBanmpaTHbIif KOHTYp cO cTOpoHOM o = 10 cM, B KOTOpOM TedeT TOK | = 6 A, HaxoIuTCs B MarHUT-
HoM nioste (B = 0,8 Tu) mox yriom a = 50° k iuHusAM uHAyKIuH. Kakyro paboty 4 Hy>KHO COBEPIIHUTS,
yTOOBI IPH HEM3MEHHOH CHJIE TOKA B KOHTYPE U3MEHHUTH €r0 (hOpMY Ha OKPYKHOCTH?

465. Pamka u3 npoBojia conpotusieHreM R = 0,04 OM paBHOMEpHO Bpalaercss B OJHOPOIHOM Mar-
HUTHOM 1nosie (B = 0,6 Txa). Ock BpalieHus JeKUT B TUIOCKOCTH PaMKH U MEPIEHIUKYIIIpHA JTUHUSIM
waykiun. Inomans pamxa S = 200 cm?. Omnpenenuts 3apaa Q , KOTOPBIi MOTEUeT 1o paMKe TIpH
M3MEHEHUH yIila MeXAy HOpMaJlblo K paMKe M JIMHUSIMH uHAyKuuu: 1). ot 0 go 45°% 2). ot 45 no
90°.

475. Conenoun conepxut N = 800 ButkoB. Ceuenue cepieyHuka (M3 HEMarHUTHOTO MaTepraa)
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S =10 c¢m?. TTo 06MOTKE TeueT TOK, co3Aaroluii nojie ¢ uaaykuued B =8 mTin. Onpenenuts cpentee
sHauenne DJIC « £ s») CaMOMHIYKIIMH, KOTOPasi BOSHUKAET Ha 3aKMMaxX COJICHOW[A, €CITU CHJIa TOKa
YMEHBILIAETCS IPAKTUUECKU 10 HyJs 3a Bpemst At = 0,8 mc.

Puc.14

KonTponbnas padora Ne 3.
Bapuanrt 6.

306. Toueunsie 3apsaabl Q1 = 30 mxKn u Q2 = -20 mxKn naxoasrcs Ha pacctosauu d = 20 cu apyr oT
apyra. OnpeaenuTs HanpsKEeHHOCTh 3JIEKTPUYECKOTo oI £ B TOUKe, yAaJIeHHON OT IepBOro 3apsjia
Ha paccTosgHuu I = 30 cm, a OT BTOpPOro - Haf2 = 15 cm.

316. Ilo TonKkoMy KOJbIly paauycoM R = 20 cm paBHOMEpPHO pacipeesieH ¢ JIMHEHHON MIIOTHOCTHIO T
= 0,2 mxKn/m 3apsin. OnpenesiuTh HapsHKEHHOCTD £ 3JIEKTPUIECKOTo OIS, CO37]aBaeMOT0 pacIpe/ie-
JICHHBIM 3apsiIOM B TOUKE A, HaXO/SIIIEHCs HA OCH KOJIblla Ha paccTostHuu h = 2RoT ero eHTpa.

326. Ha nByx OeCKOHEYHBIX MapajUIeNIbHBIX TUIOCKOCTSIX PAaBHOMEPHO pacIpeesIeHbl 3apsiabl C IMo-
BEPXHOCTHBIMU INIOTHOCTAMMU 01 U 02 (puc. 15). Tpebyercs: 1) ncnons3ys teopemy OcTporpaackoro-
["aycca ¥ mpUHLMIT CYNIEPHO3ULUMM JIEKTPUUECKUX TMOJIEH, HATH BbIpaykeHUe E(X) HANpsSKEHHOCTH
3JIEKTpUYECKOro mos B Tpex obmactax: |, 11 u 1. [Ipuaateor = 40, 02 =2 ¢; 2) npussTh 0 = 40 nK1/m?
U TOYKY PACIOI0KHUTh MEKIY TNIOCKOCTSIMH; 3) MOCTpOUTh rpaduk E (x).

336. YeThlpe OMHAKOBBIX KAIlJIM PTYTH, 3apsHKEHHBIX J10 MOTeHUuana ¢ = /(0 B, clIuBalOTCs B OJHY.
KakoB notenuuan ¢1 odpazoBasiieiics kamim?

346. [Tpumnaka Maccoid M = 5 ke, Hecymias Ha ce6e N = 10 31ekTpoHOB, MpoIlyia B BAKyyMe YCKOPSIIO-
11y10 pa3HocTh noreHuuanoB U = / MB. Kakosa kuneTnueckas 3ueprus 7 nputnHku? Kakyro ckopocTh
v mpuoOpena MblIMHKA?

356. /IBa konmeHcaropa eMkocTsiMu C1 = 5 mx@ u Cz2 = 8§ mx® coeIMHEHBI TIOCIIE0BATENIFHO U TIPH-
coeauHensl k 6arapee ¢ D/IC ¢ = 80 B. Onpenenuts 3apsaabl Q1 1 Q2 KOHAEHCATOPOB M Pa3HOCTH
noteHmanoB Uin UsMmexay ux oOKimaakamu.

366. Akkymynsatop ¢ JIC ¢ = 12 B 3apsikaeTcst OT CETH MOCTOSHHOIO TOKa ¢ HampspbkeHuem U =
15 B. OnpenenuTs HanpsHKEHUE Ha KJIeMMaX akKKyMYyJIITOpa, €ClIi €ro BHYTpeHHee conpoTuiieHue Ry
=10 Om.

376.3aBpems t = 10 ¢ mpu paBHOMEPHO BO3PACTAIOIICH CHJIE TOKA OT HYJISI IO HEKOTOPOTO MaKCHUMyMa
B IIPOBOJHHUKE BBIACIHIIOCH KOJIMUYECTBO TEIIOTH Q = 40 k/[orc. OnpenenuTs CpeHIo CUTy Toka ¢ |
» B IPOBOJIHUKE, €CIIU ero cornpotuieHue R = 25 Om.

Puc.15

406. [To 1ByM OE€CKOHEUHO JTMHHBIM MPOBOAAM, CKPEIIEHHBIM IO/ IPSIMBIM YIJIOM, TEKYT TOKH |1 1
I2=2I1 (I.=100 A). OnpeaenuTh MAarHUTHYIO HHAYKIHIO B B Touke A, paBHOYIaJICHHOM OT POBOJIOB
Ha paccrostare d = 10 cMm (puc. 6).
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416. [lIuusl reneparopa amuHoi | = 4 M nHaxomsarcs Ha paccrostaun d = 10 cm apyr ot apyra. Haiitu
CUIY B3aUMHOTO OTTAJIKUBAHUS [IMH IIPU KOPOTKOM 3aMBIKaHHUH, €CITH TOK li; KOPOTKOTO 3aMbIKaHUS
paBeH S5 KA.

426. 3apsn Q = 0,1 mxKi paBHOMepHO pacnpenenéH mo crepxkuro auuHon £ = 50 cMm. CrepkeHb Bpa-
IaeTCs C YIIIOBOM CKOPOCThIO ® = 20 paji/c OTHOCUTENBHO OCH, EPIEHIUKYISIPHON CTEPKHIO U TPO-
XOJis1eH yepes ero cepennny. HalTH MarHUTHBI MOMEHT Pm, O0YCIIOBIIEHHBIN BPAIIEHUEM CTEPIKHSI.
436. DeKTpOH BiIeTeN B OJHOpoaHOE MarHuTHOE ToJie (B = 200 M Ti) nepneHAuKYISIpHO JIMHUAM
MarHUTHON MHAYKIUU. ONpeNenuTh CHITy SKBUBAJICHTHOTO KPYrOBOTO TOKA |y , CO31aBaeMOro aBu-
YKEHUEM 3JICKTPOHA B MATHUTHOM IIO0JIE.

446. OnHO3apsAAHBINA MOH JIMTUS MAaccoil M = 7 a.e.M. MpoIIea YCKOPSIOUIYI0 Pa3HOCTh MOTEHIIUAIOB
U = 300 B mMarauTHOE U 3nekTpuyeckoe nois. OnpeaennTs MarHUTHYK MHAYKIMIO B mons, eciou
TPAeKTOPHUS HMOHA B CKPEIICHHBIX MOJISIX MpsiMoiuHeitHa. HanpsxenHocts E anexktpuyeckoro moss
paBHa 2 kB/m.

456. ITnockuit KOHTYp ¢ TokoM | =15 A, cB0OOJHO YCTaHOBUJICS B OJHOPOAHOM MarHMTHOM 1oje (B
= 0,4 Tn). [Inomans xkoutypa S = 200 cm?. IToamep:xuBas TOK B KOHTYpPE HEM3MEHHBIM, €T0 MOBEp-
HYJIM OTHOCUTEIBHO OCH, JICJKAIIIEH B IMJIOCKOCTU KOHTYpa, Ha yroi a = 40° . OnpeaenuTs COBEpILCH-
HYIO IIPU 3TOM paboTy A.

466. IIpoBonouHbIil BUTOK AuameTpoM D =5 cMm u conpotuienueM R = 0,02 Om HaXoguTCs B OJTHO-
poanom marautHOM noJie (B = 0,3 Tu). Ilnockocts BuTka cocrapiser yroi ¢ = 40° ¢ TUHUAMH UH-
nykiun. Kakoit 3apsg Q mpoTeder mo BUTKY IIPH BBHIKIIOYEHUH MAarHUTHOTO TOJIs?

476. Tlo karymke HHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | =6 A. OnpenenuTs cpenHee 3HaUCHUE
O/IC « £ 9 caMOMHIYKIIMHA BO3HHUKAIOIIEH B KOHTYpPE, €CIH CHJIa TOKAa M3MEHUTCS MPAKTHYECKH 10
HyJIs 3a Bpemst At =5 mc.
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Puc.16

KonTtponbHast padora Ne 3.
Bapnanr 7.

307. B BepmHax MpaBWIBHOTO TPEYroJbHUKA CO CTOPOHOH o = [0 cm Haxomsarces 3apsabl Q1 = 10
mxKn, Q2 = 20 mxKn n Qsz = 30 mxKn. Onpenenuts cuny F, neiictByromyro Ha 3apsa1 Q1 co CTOPOHBI
NBYX IPYTHUX 3apsIOB.

317. 1o TOHKOMY MOJIYKOJIbIY paBHOMEpPHO pacnpezeneH 3apsan Q = 20 mxKn ¢ nuHEHHOHN MII0THO-
cthi0 T = 0,1 mxKn/m. Onpenenuts HAMPSHKEHHOCTh  E 3JIEKTPUYECKOTO MOJIsA, CO3/JaBaeMOr0 pacipe-
JICIIEHHBIM 3apsJI0M B Touke O, COBIAIAOIIEHN C LIEHTPOM KOJIbIIA.

327. Ha nByx O€CKOHEUHBIX MapajlyIebHBIX MJIOCKOCTAX PaBHOMEPHO PacHpereneHbl 3apsiibl ¢ IMo-
BEPXHOCTHBIMHU IIOTHOCTSMHU o1 U g2 (puc. 17). Tpebyetcs: 1) ucnons3ys reopemy OcTporpajackoro-
["aycca ¥ MpUHLMI CYNEPHO3ULIUHU JIEKTPUUECKUX IMOJIeH, HAalTH BeIpaskeHHe E(X) HANpPsHKEHHOCTH
anekTprdeckoro mons B Tpex obmactax: |, 11 u . Tlpunsteor = o, 02 =-2 ¢, 2) npuHaTs 0 = 20 HK1/M?
¥ TOYKY PACIOJIOKHUTh CIpaBa OT MIOCKOCTEH.; 3) mocTpouts rpaduk £ (x).

337. ToHkwHii cTepKEHb COTHYT B KOJIBIIO paguycoM R = 10 cm. OH paBHOMEPHO 3apsDKEH C JIMHEHHOU
IUVIOTHOCTBIO 3apsina © = 800 uKn/m. OnpenenuTs NOTEHIMAT ¢ B TOYKE, PACIONOKEHHONH Ha OCH
KOJIbI[a Ha paccTosiHuu h = 10 c¢m OT ero 1eHTpa.

347. Kakoilf MUHUMAaIIbHOH CKOPOCTBIO Umin AOJIKEH 001aaTh IPOTOH, YTOOBI OH MOT' JOCTUTHYTB I10-
BEPXHOCTH 3apsDKEHHOTO JI0 MoTeHnmana ¢ = 400 B metamnudeckoro mapa (puc. 18)?
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357. [1nockuii KOHACHCATOP COCTOUT M3 IBYX KPYTIbIX IIacTHH paaunycoM R = 10 cm xaxnas. Pac-
cTosiHue MKy riactuHamu d = 2 wm. KoHIeHcaTOp NpUCOSIMHEH K UCTOUHUKY HampspkeHust U =
80 B. Onpenenuts 3apsaa Q v HaNpsHKEHHOCTH E mosst KoHaeHcaTopa B ABYX CIydasx: a) TUAJICKTPHUK
— BO3YX; 0) IUAIEKTPUK — CTEKIIO.

367. Ot ucrounuka c Hanpspkenrnem U = 8§00 B HeoO6XoauMo nepeaaTh TOTPEOUTEN0 MOIITHOCT P =
10 kBm Ha HekoTopoe paccrosHue. Kakoe Hanbobiee CONPOTUBICHHE MOXKET UMETh JIMHUS TIepe-
Jla4¥, 4TOOBI TOTEpH dHEPTHH B HEell He npeBbimanu 10 % ot nmepenaBaeMoii MOIITHOCTH?

377. 3a Bpemsi t = 8§ ¢ Ipu paBHOMEPHO BO3PACTABILIEH CHJIE TOKA B MPOBOJAHUKE CONPOTUBIICHHEM R
= 8 Om BBILACTUIIOCH KOTUYECTBO TEIUIOTHI Q = 500 /[orc. OnpenenuTs 3apsia J, MPpOXOIAIIui B IIPO-
XOJIAUINI B MPOBOJHUKE, €CITU TOKA B HAYAJIbHBIII MOMEHT BPEMEHHU PaBHA HYIIIO.

Puc.17

KonTponbHas padora Ne 4.
Bapuanr 7.

407. ITo 6eckOHEUHO JUIMHHOMY IIPOBOJlY, H30THYTOMY TaK, Kak 3TO MOKa3aHo Ha puc. 19, reuer Tox |
=200 A. Onpenenuts MarHuTHyto uHAyKIuo B B Touke O. Panuyc nyru R = 10 cm.

417. KBaapaTHblil KOHTYp cO cTOpoHOil o = 10 cMm, mo koTopomy TeueT Tok | = 50 A, cBoO6oHO ycTa-
HOBWICS B OAHOPOHOM MarHutHoM mosie (B = 10 mTo). Onpenenuts uzmenenue All noreHunanbHON
SHEPIUHU KOHTYpA IPH TIOBOPOTE BOKPYT OCH, JICKAIICH B IIIOCKOCTH KOHTYpa, Ha yroi 9 =180°.
427. DnexTpoH B aTOME BOJIOPOJIa JABMKETCS BOKPYT sijpa (IPOTOHA) MO OKPYXKHOCTH paanycoM R =
53 cm. OnpenenuTb MarHUTHBIA MOMEHT Pm SKBUBAJIEHTHOTO KPYTrOBOT'O TOKA.

437. TIpoToH mpoIen yCKopsIolyo pasHocTh noteHmanoB U = 300 B u BieTen B 0IHOPOAHOE Mar-
uutHOE nofe (B = 20 m Ti) mox yriom o = 30° k iuHMAM MarEUTHOH MHAyKIUE. OnpeaenuTs mar h
U panuyc R BUHTOBOM JMHMH, 110 KOTOPOH Oy/AET ABUraThCs NPOTOH B MAarHUTHOM TIOJI€.

447. Anwda-uacTuiia, UMeOIIas CKopocTh L = 2 Mwm/c, BieraeT noa yriiom o = 30° k coHarnpaBieH-
Homy mMarautHomy (B = 1 MTn) u snexrpuueckomy (E = 1 xB/M) nonsim. OnpeaenuTs yckopeHue a”
anb(a-yacTULIbI.

457. BuToK, B KOTOPOM MOJAEPKUBAETCS MOCTOsIHHAA cuila Toka | = 60 A, cB0OOOIHO yCTaHOBMIICS B
OJTHOPOJHOM MarHUTHOM moJie (B = 20 mTun). [Inametp Butka d = 10 cm. Kakyro paboty A HYXHO
COBEPILIUTH VI TOT0, YTOObI MOBEPHYTh BUTOK OTHOCHTEIBHO OCH, COBIIAJAOLIECH C JUaMeTpoM, Ha
yron a =7/3 ?

467. Pamka, cogepxamas N = 200 BUTKOB TOHKOTO ITPOBOJIA, MOKET CBOOO/IHO BpalaTbcs OTHOCHU-
TEIHHO OCH, JIexkKaIeil B mmockocTy paMkH. [Inomtags pamku S = 50 cm?. Och paMKH HepHeHIHKyISpHa
JUHUSAM UHIYKIIUU OJHOPOAHOTO MarHuTHOro noJist (B = 0,05 Ti). Onpenenuts makcumaiibayto 3/(C
& mox, KOTOpPask HHAYIUPYETCs B paMKe MpH ee BpalleHuHt ¢ yactotoii N =40 ¢,

477. B anexTpudeckoil 1enu, coaepkaiieid peauctop conpotusieHueM R =20 OM U KaTyIIKy UH-
nyktuBHOCTRIO L = 0,06 T'H, Teuet Tok | =20 A. Onpenenuts cuimy Toka | B mermm yepes At =0,2
MC TI0CJIE€ €€ Pa3MBbIKaHMSL.
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KonTponbnas padora Ne 3.
Bapuanr 8.

308. B BepmmHax kBajapaTa HaXoaaTcss oMMHAKOBBIC 3apsabl Q1 = Q2= Q3 =Qs =8 - / 01° K. Kakoii
OTPHIATENBHBIN 3apsa Q Hy)KHO TOMECTUTH B LIEHTPE KBapaTa, YTOOBI CHJIa B3AMMHOTO OTTAJIKHUBa-
HUS TIOJIO’KUTENBHBIX 3apsA0B ObliIa ypaBHOBEIIEHA CHIION MPUTSHKEHUsI OTpULIATENbHOTO 3apsaa?
318. UerBepTh TOHKOTO KOJIbLIA pagrycoM R = /0 cu HeceT paBHOMEPHO pacnpeeieHHbIi 3apsn Q =
0,05 mxKn. Onpenenuts HaNpsSKEHHOCTh EnjleKTpudecKkoro mosjsi, CO3/1aBaeMOro pacrpeesieHHbIM
3aps0M B Touke O, COBMAJAOLIEH C LIEHTPOM KOJIbLIA.

328. Ha nByx KoakcHaJdbHBIX OECKOHEUHBIX LMJIMHIpaxX paguycamMu R u 2R paBHOMepHO pacmpene-
JIEHBI 3apsA/Ibl C TIOBEPXHOCTHBIMU IJIOTHOCTAMHU o1 U g2(puc. 20). Tpebyercs: 1) ucnonb3ys Teopemy
Ocrparpajackoro-I'aycca: HalTH 3aBUCUMOCTD E () HampspKEHHOCTH 3JIEKTPUYECKOro TOJIs OT pac-
crostaus Ui Tpex obmacreit: I, 11 u Il IlpussTh 01 = - 20, 62 = 0} 2) BEIYUCIUTD HANPSHKEHHOCT £ B
TOUKE, yIaJeHHON OT OCH IIHJIMHAPOB Ha pacCTOSHUE I, U yKa3aTh HampasiieHue Bekropa E. [Ipunsare
o = 50 uKn/m?, r = 1,5 R ; 3) nocrpouts rpadux £ (r).

338. Ilone oOpa3oBaHO TOUYEYHBIM JIUIIOJIEM C DIEKTPUUIECKUM MOMEHTOM P = 200 nKn - m. Onpene-
JUTH Pa3HOCTh NoTeHIManoB U qByX TOUYEK OIS, paCIOI0KEHHBIX CUMMETPUYHO OTHOCUTENIBHO JIU-
OJIsL HA €T0 OCU Ha PacCcTOSHUU I = 40 cm OT UEHTpa AUMOJS.

348. B ogHOPOIHOE AIEKTPUUYECKOE IMOJIe HANpPsKeHHOCThIo £ = 200 B/m Bietaet (BIOJIb CHIIOBOM
JIMHHUH ) 3JIEKTPOH CO CKOPOCTHIO vo = 2 Mm/c. OnipenennTs paccTosiHue £, KOTOpoe MpoIeT 3MEKTPOH
JI0 TOYKH, B KOTOPOM €ro CKOpOCTh Oy/ET paBHa IMOJIOBUHE HAYaJIbHOM.

358. JIBa Metamnnyeckux Imapuka paauycamu R1 = 5 cuuR2 = 10 cm umerot 3apsiabl Q1 = 40 nKn n
Q2 = - 20 nKn cootBercTBeHHO. Hatitn sHepruto W, KoTopasi BBIIEIHUTCS TIPH pa3psijie, €CIIA MIaphl
COEIUHUTH MPOBOTHUKOM.

368. Ilpu BKITIOUEHUH AIEKTPOMOTOPA B ceTh ¢ HanpsbkeHuem U = 220 B on notpebisieT Tok | = 5 A4.
OnpeaenuTb MOIHOCTh, MOTpedsieMyto MoTopoM, u ero KITJI, ecnu conpoTtusnenue R o6MOTKH MO-
TOopa paBHO 6 OMm.

378. OnpenenuTts KOIWYECTBO TEMIOTH Q, BhiAenuBIIeecs 3a BpeMs t = /() ¢ B IPOBOJHHUKE COMPO-
tuBiieHneM R = 10 Owm, ecnu cuiia TOKa B HEM, paBHOMEPHO YMEHbIIAsICh, U3MeHMWIach oT |1 = 10 A
mo I =0.
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KonTtponbHast padora Ne 4.
Bapmnanr 8.
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408. ITo TorkoMy Kombity TedeT Tok | = 80 A. OmnpenenuTs MarHUTHYIO MHAYKIHIO B B Touke A,
paBHOYIAJIIEHHOI OT TOYEK KoJiblla Ha paccrosaue I'= 10 cm (puc. 21). Yron a = /6.

418. Tonkoe mpoBosIIee KOJbIo ¢ TokoM | =40 A momenieHo B 0JHOpOHOE MarHuTHOE 1oJe (B =
80 mTm). IImockocTh KOJbLIa NEPHEHANKYISPHA JIMHUSAM MarHUTHOM uHAYKIuH. Paanyc R xombia
paBeH 20 cM. Haiitu cunmy F, pacTAruBaroyto KoJbIio.

428. CrutomHol muauHap paanycoM R =4 cM u BeicoToit h = 15 cM HeceT paBHOMEpPHO pacrpeje-
JeHHbIN 1o 00Bemy 3apsan (2 = 0,1 Mk KJI/M3). Hunuuap Bpamaercs ¢ yactoroi N = 10 ¢! ornocu-

TEJIbHO OCH, COBNAJAIOLIEH C €ro TEOMETPUUYECKON OChI0. HallTh MarHUTHBIA MOMEHT pm LIWJIMHAPA,
00YyCIIOBJICHHBIH €r0 BpallleHueM

438. Anbda-gactuia, mporIs yCKOPSIONIYI0 pa3HOCTh MOTEHIMANIOB U, cTana qBUTaThCsi B OJJHOPOJI-
HOoM MaruuTHOM mose (B = 50 m Tir) mo BuHTOBOM iHuu ¢ miaroMm h=5cm u paguycom R =1 cm.
OnpenenuTs yCKOPSIIOIIYIO pa3HOCTh MOTEHIIMAIOB, KOTOPYIO IPOIILIa anb(a-yacTuma.

448. IIpoToH mpoiiien HEKOTOPYIO YCKOPSIOLIYIO Pa3HOCTh noTeHnuanoB U u BieTen B CKpeleHHbIe
MO/ TIPSIMBIM YTJIOM OJTHOPOJHBIC TToysl: MarHuTHOe (B =5 MTn) u anekrpudeckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTEHIIMANOB U, €ciIi IPOTOH B CKPELEHHBIX HOJISAX IBUYKETCS IPSIMOIMHENHO.
458. B ogHOPOJHOM MarHUTHOM I0JI€ MEPHEHIUKYISIPHO JTUHUSAM UHAYKLIUU PACIIOJIOKEH TUIOCKUN
KOHTYp momaneio S = 100 cm?. IloamepkuBas B KOHTYpe NMOCTOSHHYIO cuiay Toka | = 50 A, ero
MEPEMECTHIIH U3 MOJIs B 00JIaCTh MPOCTPAHCTBA, TJe Moje OTCYTCTBYeT. OnpenenuTh MarHUTHYIO UH-
IOYKIUIO B T0JIsA, €Ciu MpH NepeMeIeHH KOHTypa Obuta coBepiueHa padora 4 = 0,4 Jx.

468. IIpsmoit npoBoaAIIMKN cTepKeHb AIUHON £ = 40 ¢CM HaXOJIUTCS B OJJTHOPOJIHOM MAarHUTHOM T10JI€
(B =0,1 Tun). KoHIIbI CTep>KHS 3aMKHYTbI THOKUM MTPOBOIOM, HAXOSAIIUMCS BHE 110J1s1. COMPOTHBIIC-
Hue Bcei nenu R = 0,5 Om. Kakas mourHocTs P motpelyercs AJis paBHOMEPHOTO MEpeMenIeHUs
CTEp>KHS NEPIIECHANKYIISIPHO JIMHUSAM MarHUTHOW MHIYKIIMH CO CKOPOCThIO 0 = 10 m/c?

478. llenb COCTOUT U3 KaTyIIKH HHAYKTUBHOCTBIO L = 0,1 'n W ucrounuka Toka. VcTOYHUK TOKa
OTKJIFOUMJIM, HE pa3pblBas Lenu. Bpems, uepe3 koropoe cuia Toka ymensiures 10 0,001 nepBoHa-
YanpHOro 3HaueHus, paBHo t = 0,07 c¢. OnpeaenuTs CONPOTUBICHUE KATYIIKH.

Puc.21

KonTponsnas padora Ne 3.
Bapuanr 9.

309. Ha paccrosiuuu d = 20 cm HaxofsTcs Ba ToueuHbIX 3apsima: Q1 = -50 uKn uQ2 = 100 uKn.
Omnpenenutsb cuy F, nefictByromnyro Ha 3apsn Q3 = -70 Kz, ynaneHHBIA OT 000X 3aps/I0B Ha OJTU-
HAaKOBOE paccTosiHue, paBHoe d.

319. 1o ToHKOMY KOJIBITY paBHOMEpHO pactpezeieH 3apsan Q = /0 nKn ¢ THHESHHON TUIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HapsSKEHHOCTh £ 3JIeKTPUYECKOTro MOJIsl, CO3/1aBaeMOT0 pacipe/ielIeHHbIM
3apsAJIOM B TOUYKE A, JIeKalleld Ha OCH KOJIbLIA M yJIAJEHHOM OT €ro LEHTpa Ha pacCTOSTHUE paBHOE
paznycy Koiblia.

329. Ha nByx KoakcHaJbHBIX OECKOHEUHBIX LMIMHIpax paguycamMu R u 2R paBHOMepHO pacmpene-
JIEHBI 3apA/Ibl C TOBEPXHOCTHBIMHU IIJIOTHOCTAMHU o1 U o2(pHc. 22). TpebGyercs: 1) ucnonb3ys teopemy
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Ocrparpaackoro-I'aycca: HaiTH 3aBUCUMOCTD E () HampsOKEHHOCTH DJIEKTPHYECKOTO TOJIS OT pac-
crosiHus as Tpex obnacreit: |, Il u lll. IlpunsaTs 01 = o, 62 =- ¢; 2) BEIYUCIUTH HANPSHKEHHOCTh £ B
TOUKE, y/IaJCeHHON OT OCH IIMJIMHAPOB Ha pacCTOSHUE I, U yKa3aTh HampasiieHue Bekropa E. [Ipunsare
o = 60 uKn/m?, r = 3R ; 3) moctpouts rpapux  E (r).

339. DnekTpuyeckoe moje o0pazoBaHO OECKOHEYHO JJIMHHOW 3apsHKEHHON HUTHIO, JTMHEHHAsS TII0T-
HOCTB 3apsiaa KoTopoit 7 = 20 nKn/m. Onpenenuts pa3HocTh noteHuanos U 1Byx Touek mosisi, OTCTo-
AIIAX OT HUTU HA PacCTOAHUMU 1 =8 cmu rz = 12 cm.

349. DnekTpuuecKoe MmoJie CO3AaH0 OECKOHEUHON 3apsKeHHOW MPSIMOM JIMHUEH ¢ paBHOMEPHO pac-
npeaesieHHbIM 3apsaoM (t = 10 Ka/m). OnpenenuTs KHHETHYECKYIO YJHEPTUIO 123JIEKTPOHA B TOUKE
2, ecnu B Touke 1 ero kunetnueckas sueprus 71 = 200 3B (puc. 23).

359. [IpocTpaHCcTBO MEXY INIACTUHAMM IJIOCKOTO KOHJIEHCATOPA 3al0JHEHO ABYMS CIOSAMHU JUAJIEK-
TpHKa: cTeKIa ToamuHoi di = 0,2 cm u cinoem napaduna ronmuaoi d; = 0,3 cu. Pa3HocTh MOTEHIHN-
anoB Mexy ookiagkamu U = 300 B. OnpenenuTs HaIpsHDKEHHOCTh £ 10JI U MaJieHue MOTeHIMAaIa B
Ka)KIIOM U3 CJIOEB.

369. B cetb ¢ Hanpsbxkenuem U = /00 B noaxiIoumiIM KaTyliky ¢ conpoTtusieHueM Ri1 = 2 kOm u
BOJIBTMETP, COEAMHEHHBIC moceaoBaTesbHO. [Tokazanue BonpTMeTpa Ur = 80 B. Koraa kaTymky 3a-
MEHWIN Jpyroi, BoabTMeTp nokazan Uz = 60 B. OnpenenuTs conpoTuBieHue Roapyroil kaTynku.
379. Cuia Toka B ienu u3MeHsietrcs 1o 3akony | = losinwt. Onpenenuts KOTU4eCTBO TEIUIOThI, KOTOPOE
BBIJIETIUTCS B IPOBOJIHUKE conpoTuBieHneM R = /0 Om 3a Bpems, paBHOE YeTBepTH nepuoja (ot t1 =
Onoty=1/4,tne T= 10 c).

KonTpomnbnas padora Ne 4.
Bapuanr 9.

409. ITo n1ByM O€CKOHEYHO JUIMHHBIM, IPSIMbIM NapajuIeIbHbIM MPOBOJIaM TEKYT OJMHAKOBbIE TOKH |
= 60 A. Onpenenute MarHUTHYIO MHIYKIMIO B B Touke A (puc. 24), paBHOYIaI€HHON OT MPOBOJIOB
Ha paccrosiaue d = 10 cm. Yron = 7/3.

419. KBaspaTHas paMKa U3 TOHKOTO IPOBOJa MOXET CBOOOHO BpaIaThCsl BOKPYT TOPU30HTAIBHOM
0CH, COBIAJAIONIEH C OHOM U3 CTOpoH. Macca M pamku paBHa 20 r. PamMky moMecTHsiv B OJTHOPOTHOE
marHuTHoe nosie (B = 0,1 Ti), HanpaBieHHOe BepTUKAIBbHO BBepX. ONpenenuTs yroi o, Ha KOTOPbIH
OTKJIOHWJIACh paMKa OT BEPTHUKaJIM, KOTJa 1o Heil npomycTtuiu Tok | =10 A.

429. Ilo noBepxHOCTH JUcKa paguycoM R = 15 cm paBHOMepHO pacnpezaeneH 3apsan Q = 0,2 mx K.
Juck Bpamraercs ¢ yriioBoi ckopocThio ® = 30 paja/c OTHOCUTETBEHO OCH, IEPIEHANKYISIPHOHN TII0C-
KOCTH JIMCKa U Mpoxosuiei uepes ero neHtp. Onpenenuts MarHUTHBI MOMEHT Pm, 00YCIIOBICHHBIN
BpaILlEHUEM JIHCKa.

439. Von c kunernueckoit sHeprueil T = 1 k3B nmonan B ogHopogHoe MarautHoe noje (B =21 m Tn)
Y CTaJl IBUTaThCsl IO OKPYKHOCTH. ONpeNneanTh MarHUTHBIM MOMEHT Pm KBUBAJIEHTHOI'O KPYTOBOTO
TOKa.

449. MaruutHoe (B =2 MTn) u snexrpuueckoe (E = 1,6 kB/M) nonst conanpasnensl. [lepnenauxy-
nspHO BekTopaM B m E Bietaer »1ekTpoH co ckopocThio v = 0,8 Mm/c. OnpeaenuTs ycKopeHue a”
AIIEKTPOHA.

459. Ilnockuit koHTYp ¢ TokoM | =50 A pacnonioxeH B 0JHOPOJIHOM MarHutHoM nose (B = 0,6 Ton)
TakK, YTO HOPMaJb K KOHTYpY NEPIEeHANKYIIpHA IUHUAM MarHUTHOM MHAYKIMK. Onpenenuts padoTy,
COBEpIIAeMYIO CHJIaMU TOJIsI IPU MEIJICHHOM IOBOPOTE KOHTYpa OKOJIO OCH, JieXkKallel B INIOCKOCTH
KOHTYpa, Ha yroia a = 30°.
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469. TTpoBoOIOYHKIIT KOHTYp mIomanpio S = 500 cmM? u conpotusierrneM R = 0,1 OM paBHOMEpPHO
BpamiaeTcsi B 0JHOPOJHOM MarHuTHOM 1osie (B = 0,5 Ti). Ock BpallieHus JIEKUT B IIIOCKOCTH KOJIbLIa
U NIEPICHIUKYIIApHA JIUHUSIM MarHuTHOW MHIYKIUU. ONpeenTh MaKCUMATIbHYIO MOITHOCTD  Pmox,
HEOOXOUMYIO TSl BpallleHHUs] KOHTYpa C YIIIOBOM CKOpOCThiO @ = 50 pan/c.

479. VcTOYHMK TOKA 3aMKHYJIM Ha KaTylKy conpoTuBieHneM R =10 OM u MHIYKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsi cujia Toka B 1ienu gocturaet 50% MakCUMaabHOTO 3HAYCHUS?
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KonTponbnas padora Ne 5.
Bapuanr 0.

1. YcranoBka ais HaOmoieHus Kosel HproToHa ocBeaeTcss HopMaibHO MaAa0IUM MOHOXPOMATH-
4ecKuM cBeToM (A = 590 uM). Paanyc kpuBHU3HBI R JIMH3BI paBEeH 5 CM. OMPEICTUTh TOMIIMHY (3 BO3-
JYLTHOTO ITPOMEXKYTKa B TOM MECTE, /1€ B OTPAXKEHHOM CBETE HaOJII01aeTCsl TPEThE CBETIIOE KOJIBLIO.
2. PaccrosiHre Mexay mTpuxamu audpaxnuontoi pemetku d = 4 mxm. Ha pemerky magaet Hop-
MaJIBHO CBET C JIMHOW BONHBI A = 0,58 MKkM. MakcuMyM Kakoro HamOOJIBIIErO MOPsIKa JaeT dTa
peuerka?
3. Ily4ok cBeTa majaeT Ha MJIOCKONapaJlIeNIbHYI0 CTEKJISIHHYIO MJIaCTHHY, HUXKHSS MTOBEPXHOCTh KO-
TOpOW HaXOaUTCs B BoJie. [Ipu KakoMm yrie nmajieHust g CBET, OTPAKEHHBIN OT IPAHMIIBI CTEKIIO — BOJA,
OyJeT MakCUMaJIbHO MOJISIpU30BaH?
4. PensaTUBUCTCKUN MPOTOH 0013 1a)l KHHETHYECKOM 3HEprueil, paBHOM SHEPTUHU MOKOs. ONPE/IEINTh,
BO CKOJIBKO Pa3 BO3pPACTET €ro KNHETUYECKasi IHEPIHsl, €CIIH €ro UMITYJIbC YBEIMYUTCS B N = 2 pa3sa.
5. CpenHss SHepreTHdeckas CBETHMOCTH R moBepxnocT 3emmu pasHa 0,54 J[x/(cm? mun). Kakosa
JOJKHa ObITh TemrnepaTypa 7 MOBEpXHOCTHU 3€MIIM, €CJIM YCIOBHO CUMUTATh, YTO OHA M3JIY4aeT Kak
cepoe Teno ¢ koddpunmeHTom yepHoTh ar=0,257?
6. Ha 1iuHKOBYIO MJIACTHHY HAMPaBJIEH MOHOXPOMATHYECKUN TydOK cBeTa. POTOTOK MpeKpamiaeTcs
pu 3a/iep kuBaroiel pasHoctu norenuuanos U = 1,5 B. Onpenenuts JUIMHY BOJTHBI A CBETA, MaaI0-
IIEeT0 Ha IJIACTHHY.
7. OnpenieuTh UMITYJIC pe 3JEKTPOHA OTAAYM, €cliu (POTOH ¢ 3Heprueit €1 = 1,53 MaB B pesynbraTe
paccesiHUsI HA CBOOOJHOM 3JIEKTPOHE MOTEPSUT /3 CBOCH SHEPTHUH.
8. ToyeuHsblif HICTOUHUK MOHOXPOMATHYECKOTO (A = 1 HM) U3NTydeHus: HaXOAUTCS B IEHTpe chepuue-
CKOM 3auepHeHHOM K00kl paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE JIaBIICHUE p, TIPOU3BOINMOC
Ha BHYTPEHHIOIO MIOBEPXHOCTH KOJIOBI, €CITM MOIIHOCTh UCTOUHUKA P = 1 KBT.
KonTponbnast padorta Ne 5.

Bapmuanr 1.
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1. Mexay CTeKISIHHOM IUIACTUHKOM U JIeJKallled Ha HEW MIJIOCKOBBITYKJIONW JIMH30M HAXOAUTCS KU~
KoCTb. HaliTu 1mokasaTenb peaoMIICHHs )KUIKOCTH, €CJIM PaJuyc I3 TPEThEro TEMHOro Kosbla Hbro-
TOHA TIPH HAOJIOICHUU B OTPAXKEHHOM CBETE ¢ JUTMHOU BOJHBI A = 0,6 MkM paBeH 0,82 mm. Paamyc
KpUBU3HBI JIUH3bI R = 0,5 M.

2. Kakoe naumensbiiee 4uciio Nmin IITPUXOB JOJKHA COAEPKATh TUGPAKIIMOHHAS PellIeTKa, YTOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO OBLITO BUIETH PAa3ACIbHO JIBE KEIThIC THHUH HATPHS C JUTMHAMU
BOTH A1 = 589,0 aM 1 A2 = 589,6 um ? KakoBa qymmHa £ TakoW PEIIeTKH, €CJIA MOCTOsIHHAS PEIICTKH
d =5 mMxm?

3. IlnacTuHKY KBapiia TOMIMHON d =2 MM MOMECTHIIN MEX/Y MapajuieibHIMA HUKOJISIMHU, B Pe-
3yJIbTaTe YEro MIOCKOCTh MOJSPU3AMH MOHOXPOMATHYECKOIO CBETa MOBEPHYJIAch Ha yrou ¢ =53°.
Kakoii HanMeHbIIIe# TOMIUHBI Umin CIICAYET B3SITh IUIACTHHKY, YTOOBI T0JIC 3pEHHSI TOJIIPUMETPa
CTaJIO COBEPILIEHHO TEMHBIM?

4. Yacruia ABMKETCS CO CKOPOCTBIO 0 = ¢/3, TIEe ¢ — CKOpPOCTh CBeTa B BakyyMme. Kakyto oo
SHEPrUU MOKOS COCTABISET KHHETHYECKAast SHEPTusi?

5. BBIYHCIUTD UCTHHHYIO TeMuepaTypy 7 BoJIb(ppaMOBOil pacKaJIeHHOM JIGHTHI, €CIIH PaIuallMOHHON
MUPOMETP MOKa3bIBaeT TeMieparypy 7Tpax = 2,5 kK. IIpuHsATH, 4TO MoOTomaTeNbHas CIOCOOHOCTh
JUTSE BOJIb()paMa He 3aBUCUT OT YacTOTHI M3NydeHuss u paBHa  aj = 0,35.

6. Kpacnas rpanuna dotosddexra qist nukina 4o =310 am. Onpenenuts MaKCUMaIbHYIO KHHETHYE-
CKYIO DHEPTHIO Tmax (POTOIIEKTPOHOB B AJIEKTPOH-BOJIBTAX, €CIIM HA IWHK MAJAa€T CBET C THHON
BOJIHBI A = 200 HM.

7. @oton npu 3¢ dexre KomnroHna Ha cBOOOTHOM IIEKTpOHE ObLI paccesH Ha yroi § =n/2. Onpene-
TUTH UMMy p ( B MdB/c)?, mprobpeTeHHbIil 2IeKTPOHOM, eCiTi YHEprHs (POTOHA 10 PacCesTHHs
obu1a €1 = 1,02 MaB.

2 1M>B/c — eMHUIIA UMITYIIBCA:
160x107 /e

3 =5,33x 10724z il c
3x10%m/c

1 MsB/c =

KonTpoasnas padora Ne 5.
Bapuanr 2.

1. Ha ToHKy!O0 IJIEHKY B HaIlpaBJI€HUH HOPMaJIM K €€ MOBEPXHOCTH MaJaeT MOHOXpOoMaTHye-
CKUH CBET C JUIMHON BOJHBI A = 500 HM. OTpa)K€HHBII OT Hee CBET MAKCUMAJIbHO YCHIIEH
BCIIEZICTBUE UHTEPHEPEHITUH.

2. KontpoabHas padora Ne 5.

Bapuanr 3.
1. Paccrosinue L ot meneit 10 skpana B onbite FOHra paBHo 1 M. OnpenenuTs paccTOSHUE MEXIY
HIeNsIMU, eclii Ha oTpe3ke anuHoi £ = 1 cm yknagsiBaercs N =10 TeMHBIX HHTEp()EPEHIIMOHHBIX TTO-
noc. JlnuHa BosHBI A = 0,7 MKM.
2. Ha nudpakurioHHy0 penieTky najaeT HopMaibHO MapauleabHbIN Mydok 06enoro ceera. CreKTpsl
TPETHETO U YETBEPTOTO MOPSIIKA YACTUYHO HAKJIAABIBAKOTCS ApYr Ha Apyra. Ha kakyro JIMHY BOJIHBI
B CIIEKTpPE YETBEPTOTrO MOPsIKa HaKIaApIBaeTcs rpaHuia (A = 780 HM) ciekTpa TpeThero nopsaka?
3. KBapueByro MIaCTUHKY IOMECTHIIA MEXY CKPEIEHHBIMUA HUKOJISAMU. [Ipy kakoll HauMeHbIIEeR
TOJIIMHE Omit KBAPIIEBOH TIACTUHBI TTOJIC 3PEHHS MKy HUKOJISIMU OyJIeT MaKCUMAIIbHO TIPOCBET-
neno? [locTosiHHAs BpallleHHs 0. KBaplia paBHa 27 rpaj/ MM.
4. Tlpu xako# ckopoctu 3 (B JOJSAX CKOPOCTHU CBETA) PENIATUBUCTCKASI Macca JIto00i YacTHIlbI Belle-
cTBa B N = 3 pa3a 0oJibIIe Macchl MOKOs?
5. TemniepaTypa adbcomoTHO yepHoro tena T =2 kK. Onpenenuts AuHY BOJHBI Am, HA KOTOPYIO
IIPUXOJUTCSA MAKCUMYM SHEPTUU U3IYUEHMS], U CIEKTPAIBHYIO INIOTHOCTh SHEPTETUYECKONW CBETUMO-
ctH (M31ydaTelbHOCTH (I, T)max JUTSL TOM JUTHHBI BOJTHBIL.
6. ®otoH ¢ sHeprueit € = 10 5B nagaeT Ha cepeOpsAHYIO IUIACTUHY U BbI3bIBaeT GoTorddext. Omnpe-
JEIUTh UMITYJIbC P, TOTYYEHHBIN MJIACTUHOM, €CIM MPUHSATH, YTO HAIlpaBJIEHUs ABM>KEHUS (DOTOHA U
(OTO3IeKTPOHA JIeXkKAT Ha OJHOM MPSIMOH, MEePIEeHAUKYIIPHON TOBEPXHOCTH IJIACTHH.
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8. OmpenenuTh SHEPTeTHUECKYI0 OCBEIIEHHOCTD (00Jy4eHHOCTh) Fe 3epKabHOM MOBEPXHOCTH, €CITH
JaBJICHUE p, IPOU3BOANMOE H3ilydueHueM, paBHo 40 mxlla. M3nydeHne nagaer HopManbHO K TOBEPX-
HOCTHU.

KontponbHas padora Ne 5.
Bapuanr 4.

1.Ha cTexasHHYIO IJIaCTUHY I10JI0’KEHA BBITYKJIOW CTOPOHOM NJIOCKOBBINYyKJas auH3a. CBepxy
JWH3a OCBEIIEHa MOHOXPOMAaTH4YeCKUM cBeToM JiuuHOil BosHbl A=500 um. Haiitu panuyc
RiuH3bI, eciiv paguyc 4eTBepTOro, TEeMHOIr0o Kojblla Hpl0TOHA B OTpa)k€HHOM CBETE 4= 2 MM.
2.Ha nmudpakiMoHHYIO peleTKy, coaepxanryto N = 600 mTpruxoB Ha MIJTUMETP, a1aeT HOPMAJIBHO
Oenblif cBeT. CrieKTp IMpoerupyeTcs MOMEIIEHHON BOIM3M pelleTKH JUH30M Ha 3KpaH. OnpeneiauThb
JUIMHY ¢ CTIeKTpa MepBOro MOpPsiIKa Ha SKpaHe, €CIIM PACCTOSHUE OT JIMH3BI 10 dKpana L=1,2m. I'pa-
HUIBI BUTUMOTO CIIEKTpa: A= 780 HM, Ay = 400 HM.

3. Ilpu mpoxokiaeHUH CBeTa uepe3 TpyOky mmHOHN £i = 20 cM, coaepKamyw pacTBOp
caxapa koHueHtpauueid C1= 10%, MI0CKOCTh NOJSIPU3aLUU CBETA IOBEPHYJIACh HA Yrol @1
= 13,3°. B apyrom pactBope caxapa, HUIUTOM B TpyOKy mmuHOM €2=15 cM, TIOCKOCTH
MOJISIPU3allMK MOBEPHYJIAch HA yroi ¢z = 5,2°.0npenenuts KoHeHTpauo C2 BTOPOTO pacTBoOpa.
4. OnpenenuTh OTHOIICHHE PEISITUBUCTCKOTO UMITYJIbCa P-3JEKTPOHA C KHHETUUECKOH sHepruei 77
=153 K KOMIITOHOBCKOMY UMITYJIBCY MoC 3JIEKTPOHA.

5. Onpenenuth Temneparypy 7' ¥ S3HEPreTUYECKYI0 CBETUMOCTD (M3J1y4aTeIbHOCTh) ReaOCOMIOTHO
YEPHOTO Tella, eI MAaKCUMYM dHEPTUU U3IYUYCHHS MPUXOAUTCS HA JJIUHY BOTHBI A= 600 HM.

6. Ha doTo3nemMeHT ¢ KaTOJOM W3 JHTHUS TaaaeT CBET C JUIMHOW BOJHBI A=200 M. HaliTn
HauMEHbIllee 3HAUYCHUE 3aJeP KUBAIOIIEH pa3HOCTU MOTEHIUAI0B Umin , KOTOPYIO HY)KHO TpH-
JOXHUTh K (OTOIIEMEHTY, 4YTOOBI MPEKPaTUTh (HOTOTOK.

7. OnpenenuTh  MakCHMalbHOC  HM3MEHEHHE  JUIMHBI BOJHBI (AA)max IPU  KOMITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX JJIEKTPOHAX M CBOOOJIHBIX MPOTOHAX.

7. Kakas noinst saeprum GortoHa npuxoautcs npu d¢pdexre KoMmrnrona Ha 3I€KTPOH OTAAYH, €CIIN
paccesiHue POTOHA MPOUCXOTUT HA yroll & = 71/2? Dueprus porona no paccesaus €1 = 0,51 MaB.
8. OmnpenenuTh K03 (HUIMEHT OTPAKEHUST P TOBEPXHOCTHU, €CIIH MTPHU SIHEPTeTUUECKOM OCBEIIEHHO-
ctu Ee = 120 Bt/mM? naBieHue p cBeTa Ha Hee oka3zasock paBHBIM 0,5 MkI]a.

OrmnpenenuT MUHUMATBHYIO TOJIIMHY Omin TZICHKH, €CIIH TT0OKAa3aTelh MPEIOMIICHHST MaTepualia
ek N =1,4.

2. Ha moBepXHOCTb JU(PPAKIIUOHHON PELIETKH HOPMAJILHO K €€ MOBEPXHOCTH 1a/1aeT MOHOXPOMATH-
yeckull ceT. [locTosiHHAs AU pPaKIMOHHON pemeTk B N = 4,6 pa3a 060Jbllie JJIMHBI CBETOBOM
BosHBL. HaiiTu obmee uncino M nudpakiimoHHBIX MAaKCUMYMOB, KOTOPBIE TEOPETHUECKH MOXKHO
HaOII0aTh B JAHHOM ClTydae.

3. IapanienbHbIN My4OK CBETA MEPEXOAUT U3 IIIMLEPHUHA B CTEKJIO TaK, YTO Iy4OK, OTPaKEHHBIH OT
TPaHULbI pa3jiena TUX CPell, OKa3bIBAETCS MAaKCUMaJIbHO MOJIIPU30BaHHBIM. ONIPENeNUTh yroi y
MEXy aal0IMM U IPEJIOMIICHHBIM ITyYKaMU.

4. ITpoToH ¢ kuHEeTHYECKOH SHepruer T = 3 I'9B npu TopMOKEeHHH TOTEPSUT TPETh STON SHEPTHH.
OnpenenuTtsb, BO CKOJIBKO pa3 U3MEHUIICS PEIATUBUCTCKUM UMITYJIbC O-4YACTHILIBI.

5. Uepnoe teno nmeet temreparypy 71 = 500 K. Kakoa Oynet temrieparypa T2 Tena, eciu B pe-
3yJIbTaTe HArpeBaHMs MOTOK M3JIy4YEHUs YBEIUYUTCSA B N = 5 pa3?

6. Ha moBepXxHOCTH Kayus majiaeT CBET ¢ JUIMHOU BOJHBI A = 150 HM. OnpeneanTs MaKCHMaIbHYIO
KUHETHUYECKYIO SHEPTHIO Tmax (POTOIIEKTPOHOB.
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8. JlaBneHnue cBeTa, MPOM3BOAMMOE Ha 3€pPKAIbHYIOMOBEPXHOCTh, p = 5 mlla. Onpenenurs
KOHIICHTPAIUIO 70 POTOHOB BOJIM3U MOBEPXHOCTH, €CIIH JUTMHA BOJHBI CBETA, MaJaloNnero Ha 1o-
BEPXHOCTh, A = 0,5 MKM.
KonTponsnas padora Ne 6.
Bapuant 0.

1. HeBo30y»XeHHBIM aTOM BOJOpOAA MOIJIONIAET KBAHT M3IYYCHHUS C JUIMHOW BONHBI A = 102,6 HM.
Brraucnuts, mone3ysck Teopueit bopa, paauyc I 3neKTpoHHOH OpOUTHI BO30YKIEHHOTO aTOMa BOJIO-
poza.

2. Beruncants HanboJsee BEpOSTHYIO JeOPOMIEBCKYIO JUTMHY BOJIHBI A MOJIEKYJI a30Ta, COAEPIKAILUXCS
B BO3J1yX€ IIpY KOMHATHOM TeMIIepaType.

3. OueHuTh € MOMOIIBIO COOTHOIIEHUS HEONIPEAEIEHHOCTE MUHUMAJIBHY0 KHHETUYECKYIO SHEPTHUIO
AIIEKTPOHA, JBIKYIIETrocst BHYTpH chepsl pagumycoM R = 0,05 Hwm.

4. Yactuna HaxoauTcs B OECKOHEYHO IIIyOOKOM, OJAHOMEPHOM, IPSMOYIOJIBHOM IOTEHLUAIBHOM
smuke. Haiit otHomeHue pasHocTu AEnn+1 COCEIHUX YHEPreTUYECKUX YPOBHEH K sHepruu En ya-
CTHIIBI B TpeX ciydasx: 1)n=2; 2)n=5; 3)n — .

5. Haittu nepuon nonypacnana Ty, paIMOaKTUBHOTO U30TOIIA, €CIIM €r0 aKTUBHOCTH 34 BpEMs t=
10 cyr ymenpmmiacey Ha 24 % 110 CPaBHEHUIO C IIEPBOHAYAIIBHOM.

6. OnpenenuTh KOJMYECTBO TEIUIOTH Q, BBIIENSAIONICHCS IpY pacajie pajoHa akTUBHOCTRIO A = 3,7 -
10 Bk 3a Bpems t = 20 mun. Kunetuueckas sHeprus T BbUIETAIOIIEH U3 pajoHa a-4aCTHIIBI PaBHA
5,5 MaB.

7. Onpenenuts TeoTy Q, HEOOXOIMMYIO JJIs HarpeBaHMs KpucTamia kanus maccod m = 200 r ot
temneparypsl T1 =4 K go temneparypel T2 = 5 K. [IpuHATH XapakTepUCTUUECKYIO TEMIIEPATYpPy
Hebas mia kanus Op = 100 K u cuutath ycnoBue T<<Op BBINOIHEHHBIM.

8. OnpenenuTs J0J110 CBOOOIHBIX 3JIEKTPOHOB B MeTuie pu Temrieparype T =0 K, snepruu & koTopbIx
3aKJIFOYEHBI B UHTEPBAJIC 3HAYCHUHN OT 72 €max 1O  Emax.

KonTponbnas padora Ne 6.
Bapnanr 1.

1. Beruncnuts o Teopun bopa paguyc r, BTOpoH cTallmOHApHON OPOUTHI U CKOPOCTh V2 HJIEKTPOHA

Ha 9TOW opOuTE TSI aTOMa BOJOPO/A.

2. Onpenenutb 3Hepruo A7, KOTOPYIO HEOOXOAUMO JOMOJHUTEIBHO COOOUIUTH JIEKTPOHY, YTOOBI
ero neOpoieBcKas AJIMHA BOJIHBI yMeHbIuiIach ot A1 =0,2 MM 10 42 =0,1 HM.

3. Mcnonb3ys cOOTHOLIEHHE HEONpeIeIeHHOCTEH, OLIeHUTh HauMeHbllee OMUOKH Av B ompezene-
HUH CKOPOCTH 3JIEKTPOHA W TPOTOHA, €CIIM KOOPAWHATHI IEHTPA MACC STUX YACTUIl MOTYT OBITh yCTa-
HOBJICHBI C HEOIIPEJIEIEHHOCTHIO 1 MKM.

4. DNeKTpOH HAaXOIUTCS B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM MOTEHIMAIBHOM
suuke mupuHoi £ = 0,1 M. Omnpenenuts B 3IEKTPOH-BOJIBTaX HAUMEHBIIYIO Pa3HOCTh SHEpreTuye-
CKHMX YPOBHEW dJIEKTPOHA.

2
5. OnpenenuTh, Kakas 10Ji paJlOoaKTUBHOIO U30TONA 895146' pacmaaercs B Te4eHue BpeMeHu t = 6

CYT.
6. Maccam =11 ypana 28U B paBHOBECHH C NPOAYKTAMHU €TO PACIA/A BBIIEISAET MOIIHOCT P =
1,07 - 107 Br. Haitti MomspHyto Ternoty Qm, BEIIEISIEMYIO YPAHOM 3a CPETHEE BPEMs JKH3HH T aTo-
MOB ypaHa.
7. BeruncnuTh XapakTepuCcTHUeCKyto Temneparypy Op Jebas ans xkenesa, ecinu npu teMieparype T
= 20 K mMomnsipHas TeraoeMKocTh xene3a Cm = 0,226 JIx/K-Monb. YenoBue T<<Op cuuTath BBINOJI-
HEHHBIM.
8. 'epmaHueBbIii KpucTa, myuprHa AE 3anpeleHHo 30HbI B KoTopoM paBHa 0,72 3B, HarpeBaroT ot
temriepatypsl t1 = 0° C mo Temneparypsi tz = 15° C. Bo ckoibKo pa3 BO3pacTeT €ro yeabHas MpoBo-
JTUMOCTL?

KonTpomnbnas pabora Ne 6.
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Bapuant 2.

1. Boruncnute o Teopun bopa nepuos T BpalieHUs 3JIeKTpOHA B aTOME BOJ0PO/1a, HAXOSIIErocs B
BO30Y)KJICHHOM COCTOSTHHH, OTIPEJICIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckoJbKO 10 OTHOLIEHMIO K KOMHATHOH JOJDKHAa M3MEHHUTHCS TEMIlepaTypa MAEaJbHOrO rasa,
4yTOOBI IeOpoiiNieBCKas JUIMHA BOJIHBI A €ro MoJieKyll yMeHbluiach Ha 20 %?

3. KaKoBa JI0JDKHA OBITh KHHETHYECKAs SHEPTHsI | IPOTOHA B MOHOIHEPT€TUYECKOM ITyUKe, UCIIOIIb3Y-
€MOT0 JUISl HCCIIEIOBAHMS CTPYKTYPBI C IMHEHHBIME pasMepamu £ =~ 1073cm?

4. Yactuia B 6€CKOHEYHO ITyOOKOM, OJTHOMEPHOM MPSIMOYTOJIbHOM MOTEHIIUAIBHOM SIIIUKE IUPUHON
¢ HaxomuTCs B BO30Y)AeHHOM cocTostHum (N = 3). OnpenenuTs, B KaKMX TOYKax nHTepBana (0 <x<{
IJIOTHOCTh BEPOSATHOCTH HAXOXKICHHSI YACTHIIBI UMEET MAaKCUMAaJIbHOE U MUHUMAJIbHOE 3HAYCHHUS.

5. AxtuBHOCTH A HekoToporo uzoromna 3a Bpems t = 10 cyr ymenbmmnace Ha 20 %. Onpenenursb
nepuoj noiypacmana Ty, 3TOro U30TOoMA.

6. OnpeenuTh YHEPTHIO, HEOOXOAUMYIO JUIs pasaeneHus sapa °Ne Ha 1Be o-gacTuisl U aapo 2C.
DHepruy cBsA3M Ha OJMH HyKIOH B sapax 2°Ne, *He u 2C pasusl cootBercTBenHO 8,03; 7,07 1 7,68
M>5B.

7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCHUILIATOPOB, HAXOJUTCS TIPH TEMITe-
parype T = Ok (O =250 K). Onpeaenuth SHEPrHiO £ CHCTEMBI.

8. Ilpu HarpeBaHMM KPEMHUEBOTO KpucTauia oT Temneparypsl t1 = 0° ngo temmneparypsl tz = 10° C
€ro yjeibpHas IPOBOJUMOCTb Bo3pacTaeT B 2,28 pasa. [lo mpuBeneHHBIM JaHHBIM ONPEAEIUTD LU~
puHy AE 3amnpenieHHON 30Hbl KpUCTaIlIa KPEMHHUSI.

KonTponbnas padora Ne 6.
Bapuanr 3.

1. Onpenenuts u3MeHEHHE YHEPTUH AEDISKTPOHA B aTOME BOJOPO/Ia P U3ITy4EHHUH aTOMOM (hOTOHA
¢ yacToToitVv =6,28 - 10*T'm.

2. ITapanienbHBIN Ty40K MOHOOHEPTETHUECKUX JICKTPOHOB MaJaeT HOpMAIbHO Ha Auadparmy B BUJE
Y3KOU IPSIMOYT'OJIbHOM 1LENH, IHpHUHA KOTOpOoil o= 0,06 MM. OnipeenuTh CKOPOCTh ITUX 3JIEKTPOHOB,
€CJIM U3BECTHO, UTO Ha FKPaHE, OTCTOSAILIEM OT I1eJu Ha paccTossHuu £ = 40 MM, IIUPHUHA LIEHTPAJIILHOTO
audpakoHHOro Makcumyma b = 10 Mxm.

3. Hcmonb3ysi COOTHOIICHHE HEONPEICICHHOCTEH, OIICHUTh IMUPUHY lOJHOMEpHOTO TMOTEHIHU-
QJIBHOTO AIIMKA, B KOTOPOM MHHHMMAlIbHAs SHEpPrus 53JeKTpoHa Emin=103B.

4. B npssMOYroJbHOM MOTEHIMAIbHON siME IUPUHON £ ¢ aDCOIMIOTHO HEMTPOHNULIAEMBIMH CTEHKaMHU
(0<x<0) HaxomuTCsl YaCTHIAa B OCHOBHOM COCTOSIHUHM. Ha#iTH BepOSATHOCTH WMECTOHOXOXKICHHS
ITOW YaCTHUIBI B o0mactu Y4 £ <x<% .

5. Ompenenutbmaccy m M30TOHA 13l , MMEIOIIEro akTUBHOCTh 4 = 37 I'Bk.

6. B ogHOM akTe jesenus aapa ypana 2°U ocsoboxkmaercs sueprus 200 M»dB. Onpenenuts:1)
SHEPTHUIO0, BBIIEISIONLYIOCS IIPU paclajie BCexX sJiep 3TOro M30Tona ypaHa wmaccoil m =1 «kr; 2)
Maccy KaMEHHOTO VIJiA ¢ YIedbHOU TeroToi cropanus = 29,3 MJk/Kr, S5KBUBaJICHTHYIO
B TEMIOBOM OTHOmeHMH | Kr ypana 2%U.

7. Mennsiit obpazen Mmaccoit m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenutsb
ternoTy Q, HeoOXOqUMYIO JUIsl HarpeBaHus oOpasua go temnepatypsl 72= 20 K. MoxHo
NPUHATh XapaKTePUCTUUECKYIO TeMmiepatypy Op ans menu paBHou 300 K, a ycnoBue T
<<@®pcUnuTaTh BHIIIOJHEHHBIM.

8. p-n-nepexox HaxoauTcs 1oja oopatHeiM  HanpsbkeHueM U= 0,1 B. Ero conporuBinenne Ri=
692 Om. KakoBo conpoTuBiieHue Renepexona npu npsMoM Hampsi>KeHUn?

KontponsHast padora Ne 6.
Bapwnanr 4.
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1. Bo ckonbKoO pa3 u3MeHuTCs nepuol 7' BpalieHue 3JIEKTPOHa B aTOME BOJIOPO/1a, €CIIN IIPH MEPEX0/Ie

B HEBO30YKIEHHOE COCTOSIHUE aTOM M3Iy4rJ OTOH C IITMHOM BOJIHBI A = 97,5 HM?

2. [Ipn KakuX 3HAYCHUSX KHHETUYECKOW 2Hepruu T 3JIeKTpOHA OMIMOKa B OMpEIeICHHHU 1eOPOTIeBCKO
JUTMHBI BOJIHBI ATIO HEPEIATUBUCTCKON (hopMmyre He npesbimaet 10%?

3. Anpda-yacTuna HaXOQUTCA BOECKOHEYHO ITyOOKOM, OJHOMEPHOM, MPSIMOYTOJBHOM MO-
TEHIMAJILHOM siluKe. Mcmonb3ys COOTHOUIEHUE HEONPEIEeICHHOCTEH, OLEHUTh MUPUHY {
AIIMKA, €CIU U3BECTHO, YTO MUHHMMaJbHAas SHEPTUS o-4acTULBl Emin = 8 M3B.

4 Yacturia B OCCKOHEYHO TIIYOOKOM, OJHOMEPHOM, MPSMOYTOJIBHOM OTCHIIMATHLHOM SIITUKE HaXO-

JUTCSl B OCHOBHOM cocTosiHMU. KakoBa  BepoOsSTHOCTH W OOHApy»XEHHsI YacTHUIbl B KpallHel 4eT-

BEPTH AIIUKa?

5. HaliTu cpeiHIor0 MpoI0/KUTEILHOCTD )KU3HHU T aTOMa PaiMOaKTUBHOIO U30TOMa KobanbTa S0

2
Co.
6. MomHocTs P aBUTaTENIsT aTOMHOTO cyaHa cocTaBisier 15 MBt, ero KIIJ[ panen 30%. Ompe-
JETTUTh MECSYHBIM pacxoJl SAEPHOTO TOPIOYEro Mpu padoTe FTOro JBUTATEINS.
7. Micrionb3ysi KBAHTOBYIO TCOPUIO TEIUIOEMKOCTH DWHIITEHHA, ONpPeaeuTh KodDdunueHt
YIIPYTOCTH 3 CBSI3W aTOMOB B Kpuctauie amtomMudus. [lpuasars mis  amomuHus O =
300 K.
8. MeTanmnbl TUTHH U IIUHK TPUBOISAT B COIIPUKOCHOBEHHUE APYT C IPYroM Ipu Temmeparype T =
OK. Ha ckonbKO M3MEHUTCS KOHIICHTpAIUs dJEKTPOHOB IMPOBOAMMOCTH B IMHKe? Kakoit u3 aTux
METAJIJIOB OyJIeT HMETh 00Jiee BRICOKUN TOTCHITHA?

KonTponsnas padora Ne 6.
Bapuant 2.

1. Beraucnuts no Teopun bopa nepuon T BpallieHus 2JIeKTPOHA B aTOME BOJOPO/1a, HAXOAAIIETOCs B
BO30Y)KJICHHOM COCTOSIHHH, OTIPEISIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckoJsbKO 1O OTHOIIEHHUIO K KOMHATHOM I0JKHA U3MEHUTHCS TeMIIepaTypa UeaabHOTo Trasa,
4TOOBI AeOpONIeBCKas JJIMHA BOJIHBI A €ro MOJIeKyN yMeHbluiaach Ha 20 %?

3. KaKoBa JIOJDKHA OBITh KHHETUYECKas SHEPTUS | MPOTOHA B MOHOYHEPTETUIECKOM ITyUYKe, UCTIONb-
3yeMOTO JUIsl HCCIIEI0BAHUS CTPYKTYPHI C TMHEHHBIMH pasMepamu £ ~ 10 Bcm?

4. Yactuua B 6€CKOHEYHO INTyOOKOM, OJHOMEPHOM IPSIMOYTOJIbHOM MOTEHIIUAIBHOM SIIHUKE IIUPU-
HOM £ HaxoAUTCs B BO30YKAeHHOM cocTostHUH (N = 3). OnpenenuTs, B KaKUX TOYKax nHTepsaina 0
<X<{ MJIOTHOCTh BEPOSITHOCTH HAXOXKJICHUS YaCTHUIIHl UMEET MaKCUMaIbHOE U MUHUMAJIHLHOE 3HAYE-
HUSL.

5. AxTUBHOCTH A HekoToporo nu3zoromna 3a Bpems t = 10 cyr ymenbummiacek Ha 20 %. OnpenenuTsb
nepuoj noiypacmana Ty, 3TOTO U30TOMA.

6. OTIpeIennTh SHEPTHIO, HEOOXOMUMYIO JUIS pasziernenus sapa 2°Ne Ha jBe a-gacTuis U sapo 2C.
DHepruu CBA3U Ha OJIMH HYKJIOH B sIIpax 2ONe, “He u '?C paBHbI cooTBeTCTBEHHO 8,03; 7,07 u 7,68
M>5B.

7. Cucrema, cocrosmas n3 N = 10%° TpexMepHBIX KBAHTOBBIX OCIIIISATOPOB, HAXOIUTCA TPH TEMITe-
parype T = Ok (O =250 K). Onpeaenuth 3HEPTHIO £ CHCTEMBI.

8. Ilpu HarpeBaHUU KPEMHHEBOTO KpUCTalia OT TemrepaTypsl t1 = 0° 1o Temmeparypbl to=
10° C ero ynenpHast NpOBOJIMMOCTb Bo3pacTaer B 2,28 pa3za. [lo mpuBeneHHBIM JaHHBIM OTIpeie-
TUTH WUpHHY AE 3anpenieHHoN 30HbI KpUCTalIa KPEMHHUS.

KonrtponsHast padora Ne 6.
Bapuanr 3.
1. OnpenenuTs M3MEHEHHE YHEPTUN AEDIIEKTPOHA B aTOME BOAOPO/1a MIPH U3ITy4eHUH aTOMOM (OTOHA
¢ yacToToitV =6,28 - 10%T'm.
2. IapanienbHbIid My40K MOHOSHEPTETHUECKHX 3JIEKTPOHOB IaJjaeT HOPMAJIbHO Ha nadparmy B BUE
Y3KOH MPSAMOYTOJIBHOM 1IENH, IUpHHA KOTopoil a = 0,06 MM. Onipe1euTh CKOPOCTh 3TUX NIEKTPOHOB,
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€CJIM U3BECTHO, YTO Ha DKPAHE, OTCTOAILEM OT 11eJU Ha paccTossHuu ¢ = 40 MM, IIMPHUHA LICHTPAJILHOTO
nudpakiroHHoro Makcumyma b = 10 MkM.

3. Hcnonp3yst COOTHOIICHHE HEONPEIeICHHOCTEH, OLICHUTh INUPHHY |OZHOMEpPHOrO ITOTEHIIH-
QJIBHOTO ALIMKA, B KOTOPOM MHUHHMMAaJIbHAs 3HEPrus 53JeKTpoHa Emin=103B.

4.B npsitMOYTOJIbHOW MOTEHIIMATIBHON IMe MUPUHON { ¢ aOCOITIOTHO HETIPOHUIIAEMBIMU CTEHKAMH
(0<x<0) HaxomuTCs YacTHIAa B OCHOBHOM COCTOSIHUHM. HaiiTH BepOSATHOCTH WMECTOHOXOXKICHHS
3TOW YacTHUIBI B o0mactu Y4 £ <x<% .

5.0mpenenuremMaccy m u30TONa 131 , MMEIOLIEro akTMBHOCTh A = 37 I'Bk.

6.B omHOM akTe meneHms Aapa ypana >>°U ocBoGoskmaercst sueprus 200 MbsB. Omnpenennts:1)

SHEPTUI0, BBIICISIOUTYIOCS npu pacnaze BCEX sep 3TOTO n30ToMNa
ypaHa Maccou m = 1 KT; 2) Maccy KaMEHHOTO YISt c
yAEAbHOU TermnoToi cropanus = 29,3 MJIx/Kr, 5KBUBAJEHTHYIO B TEIUIOBOM OTHOIIEHUU |
KT ypaHa U,

7. Mennsiii oopaszenr maccoid m = 100 r Haxoautcs npu Temneparype T1 = 10 K. Onpeaenuts
terioty Q, HEOOXOAUMYO AJIs HarpeBaHus oOpa3na no temmnepatypsl 72=20 K. MoxHO
NPUHATh XapaKTEpPUCTUUECKYIO Temnepatypy Op mia meau paBuou 300 K, a yciaosue T
<<@pcYUTaTh BBHINOJIHEHHBIM.

8. p-n-nepexon Haxoautcs noxa oopatHeiM HanpsbkenueM U= 0,1 B. Ero conpotuBnenue Ri=
692 Om. KakoBo conpotuBieHue Rexnepexona mpu npsMoM Harpsi>KeHAN?

KonTponbnas padora Ne 6.
Bapuant 4.

1. Bo ckonbKo pa3 u3MeHuTcs nepuo/ 7' BpalieHue 3JIeKTPOHa B aTOME BOJIOPO/Ia, €CITU MPH MEPEX0/Ie
B HEBO30YXKJICHHOE COCTOSIHIE aTOM H3JIy4H OTOH C JUTMHON BOJHBI A = 97,5 HM?

2. [lpu KaKuxX 3HAYCHUSIX KHHETHYECKOW dHeprun T 3JIeKTpOoHa OMMOKa B ONpeIeIeHHH A1eOpONUIIEeBCKO
JUTUHBI BOJTHBI ATIO HEPEIATHUBUCTCKON (hopMmyre He npesbimaet 10%?

3. Anb(a-vyactuiia HaxoAUTCs BOECKOHEYHO IIyOOKOM, OJJHOMEPHOM, IPSIMOYTOJIBHOM I10-
TCHIIMAIBHOM sMUKe. VCMONIb3yss COOTHONICHUE HEONPEACICHHOCTEH, ONCHUTh IMHUPUHY ¢
SIIMKA, €CJIU U3BECTHO, YTO MUHHUMAaJIbHAsI SHEPTHUS o-4aCTULBI Emin = 8 M2 B.

4. Yactuiia B OECKOHEYHO ITYOOKOM, OJTHOMEPHOM, IIPSMOYTOJILHOM ITOTEHITUAITBHOM SITIIMKE HAXO0-
JUTCSI B OCHOBHOM COCTOSIHMU. KakoBa  BepoOsSTHOCTH W OOHApy>KEHUS 4acTHUIlbI B KpallHeH 4eT-
BEpTH SIUKA?

5. HaliTu cpeiHIOI0 NPOJOKATEILHOCT )KU3HH T aTOMa PaHOaKTUBHOIO U30TONA KoOanbTa S0

Co.

6. MomnrHocTh P 1BHTaTeNsT aTOMHOTO cyHa cocTaBiisier 15 Mar, ero KIIJI panen 30%. Ompene-
JUTh MECAYHBIA pacxoj] SJIEPHOrO TOpIOYEro mpu padoTe ITOro JABUraTens.

7. cnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DHHIITENHA, oNpeaeanTh KodpPUIHEHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTauie amoMuHus. IlpuHATe 1ua amomMuHus O =
300 K.

8. MeTannbl TUTUH U LIUHK NPUBOAAT B CONPUKOCHOBEHHUE APYT C Ipyrom npu temmneparype 7 =
OK. Ha cxoibKO M3MEHUTCS KOHIEHTPALHUS AJIEKTPOHOB MPOBOJAMMOCTH B nMHKe? Kakol U3 3Tux
MeTaJIoB OyJeT uMeTh 6oJiee BEICOKUI MOTEHIHAIT.

KontponbHast padora Ne 6.
Bapuanr 5.

1. Ha ckos1pK0 M3MEHMIIach KHHETHYECKast SHEPTHUsl SJIEKTPOHA B aTOME BOJOPO/ia IPU U3ITyYEHHUHU aTo-
MOM (OTOHA C IITMHOM BOJIHBI A = 435 HM?

2. U3 xaToaHOM TpyOKM Ha Auadparmy ¢ y3Koi MpsSMOYroJbHOM HIeNbl0 HOPMAJIbHO K TNIOCKOCTH
nuadparmMbl HarmpasieH MOTOK MOHOPHCPIE€TUYECKUX ANIEKTPOHOB. OnpenenuTh aHOAHOE HaIps-
XKeHne TpyOKH, eciIi N3BECTHO, YTO Ha dKpaHe, OTCTOSMIEM OT Imenu Ha paccrosHun £ = 0,5
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M, HIMPUHA HEeHTpalIbHOTO AudpaknuoHHoro Mmakcumyma Ax = 10,0 mxm. Ilupuny brenn
npuHaTh paBHod 0,10 mm.
3. CpeziHee BpeMs KU3HH aTOMa B BO30YKIEHHOM COCTOSTHUH cocTaBiseT A t= 108 c.
[Ipu mepexone aTomMa B HOPMaJIbHOE COCTOSHUE UCIycKaeTcss (GOTOH, CPeHsIS JUIMHA BOJIHBI
koToporo paBHa 600 HM. OLleHUTh MUPUHY AAM3ITy4aeMOl CHIEKTPAIbHOM JTMHHUU, €CIH HE TIPOUCXO-
JUT €€ YIIUPEHUS 3a CUET APYrUX IPOLIECCOB.
4. BonHoBasi (DyHKIIMS, OMKMCHIBAIOIIAS JBIKEHHE DJICKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIO-
poza, UMEET BUJL

(p(r) - A-I’/ao’
rae A - HekoTopas noctosiHHast; AO - mepBblid 00pOBCKUi paguyc. HallTu 111 OCHOBHOTO COCTO-
SHUS aTOMa BOJIOpoJa HauboJiee BEpOsITHOE PACCTOSIHUE AJIEKTPOHA OT AApa.
5. CueT4yuK @-4acTHUl, YCTAaHOBJIEHHBIM BOJIM3U PaJUOaKTUBHOIO U30TOIa, IIPU IEPBOM U3MEpE-
Huu peructpupoBan Ni= 1400 dgacTtuimr B MUHYTY, a yepes Bpemsi t= 4 u -
tonbko N2 =400. Onpenenuts nepuoj nonypacnanaa 71/, U30Tora.
6. Cuuras, 4TO B OIHOM aKTe JCJIICHHS sapa ypaHa 235 ocBOGOKIAETCS sHeprusa 200 MbB,
ONpEeNeNIuTh  MacCy m  ATOTO  H30TONA, IOJBEPrUIErOCs  JCIEHUIO IIpU  B3pbIBE
aTOMHOM OOMOBI C TPOTHIOBBIM 3KBHBaeHTOM 30-10° Kr, ecim TemnoBoil SKBUBATIEHT TPOTHIIA
gpases 4,19 MJIx/kr.
7. HaliTu oTHOLICHUE CpeAHEH SHEPIUU <(Egp> JIMHEHHOTO OJHOMEPHOrO OCLUIIISTOpPA, BbI-
YHUCJIEHHOW 10 KBAaHTOBOM TEOpPUHU, K DHEPrUHU <(Ex» TAKOrO0 K€ OCHUIUIATOpA,
BBIUMCIICHHON MO KJIACCUYECKOM TeopuH. Briuucienrue npon3BeCTU sl ABYX Temneparyp: 1)
T'=0,10g; 2) T=0Og, rane Op - xapakTepUCTHUECKasl TeMIeparypa OHHIITEHHA.
8.Conportusnenue Ri1 p-n-mepexopa, HaXoAsIIerocs noja npsMeiM Hanpspkennem U— 1 B, pasuo 10
OM. Onpenenuthb conpoTuBiieHne Ronepexoaa npu 00paTHOM HaNpsIKEHUU.

KonTponbnas padora Ne 6.
BapuanT 6.

1. B xakux npexpenax AL TOJDKHA JIEKATh JJIMHA BOJTH MOHOXPOMATHYECKOTO CBETA, YTOOBI IIPH BO3-
OyKJIeHMM aTOMOB BOJOPOJia KBAHTAMU 3TOTO CBETa pajuyc n OpOUTHI 3JIEKTPOHA yBEIUUYWICS B 16
paz?

2. Ilporon obnanaetr kuHeTHueckoi seprueit 7 = 1 k3B. Onpenenuts 10NOJHUTEIBHYIO SHEP-
ruto AT, KOTOpyl0 HEoOXOJIUMO €My COOOIIMTH JUIsl TOrOo, 4YTOOBI JJMHA BOJIHBI Ane bpoiing
YMEHBIINIACh B TPU pa3sa.

3. Jlns npuOmmKeHHOH OIIEHKH MUHUMAITBHOM SHEPTHH DJIEKTPOHA B aTOME BOJOPO/a MOKHO TIPEJIIO-
JIOXKHTb, YTO HEONPEIENEHHOCTh Al paguyca I' 3JIeKTPOHHON OpOUTHI U HEOTPEIeIeHHOCTh Ap UM-
NyJIbCa p JIEKTPOHA HA TAKOW OpOUTE COOTBETCTBEHHO CBSA3aHBI CIEAYIOIIHUM 00pa3oM: Ar = ru
Ap = p. Ucnionb3ys 3TH CBSI3H, a TAKXKE COOTHOIICHUE HEONPENEIEHHOCTEN, HANTH 3HAYEHHE pa-
Jauyca 3JIEKTPOHHON OpOUTHI, COOTBETCTBYIOIIETO MUHUMAJIbHOW SHEPTHH 3JIEKTPOHA B aTOME BOJIO-
pona.

4. YacTtuna HaxoJUTCS B OCHOBHOM COCTOSIHUM B NPSIMOYTOJIbHOM siMe mupuHOU £ ¢ abco-
JIOTHO HENIPOHULAEMBIMU CTEHKAMHU. BO CKOJIBKO pa3 OTIIMYAIOTCS BEPOSITHOCTU MECTOHAXO0XK-
JICHUSI YaCTHULIBL: () - KpPAHEN TPETU U () - B KpalHEN YETBEPTHU SAILUKA?

5. Bo CKOIIBKO pa3 yMEHBUIMTCSA aKTUBHOCTh M30TOma 32 P uepes Bpems  t= 20 cyr?

6.Ipu nenenuu sapa ypada 2°U mox eficTBHEM 3aMeIEHHOTO HEHTPOHA 06Pa30BaTHChOCKOIKH
¢ maccoBbiMu uncinamu M1 =90 wu Mz =143. Onpenenuts 4UCIIO HEUTPOHOB, BBUIETEBIINX W3
a5lpa B JAHHOM aKkTe nejeHnus. OnpenenuTb SHEPTUI0 U CKOPOCTh KaKAOIO M3 OCKOJIKOB, €CIIM OHU
pasieTaroTcs B IPOTUBOIIOJIOKHBIE CTOPOHBI M MX CyMMapHas KMHeThdeckas sHeprus 1 paBHa 160
M>5B.

7. 3Has, yto a4 anmasza Op = 2000 K, BEIUUCIUTE €r0 yAEIbHYIO TENJI0EMKOCTh IIPU TEM-
neparype 7' = 30 K.

8. Haittu MmunumanbHyto sHepruto Wmin Heo0X0auMyto JUIst 00pa30BaHuUs Mapbl AIEKTPOH — JbIpKa
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B Kpuctaysuie CaAs, ecnu ero yzaeiabHas NMPOBOAUMOCTH yu3MmeHseTcs B 10 pa3 mpu usMme-
HeHuu Temneparypsl oT 20 no 3°C.

KonTponbnas padora Ne 6.
Bapuant 7.

1. B onHO3apsAHOM MOHE JIMTHS 3JIEKTPOH IEPELIE]l ¢ YETBEPTOr0 SHEPreTUYECKOr0 YPOBHSI Ha BTO-
poii. OrnpenenuTh AIUHY BOJIHBI A H3JIy4EHHsI, UCITYILIEHHOTO HOHOM JITHSI.

2. OnpenenuTh JIUHBI BOJH A¢ bpoilns a-yacTuLbl M NPOTOHA, TPOLIEAIINX OJAUHAKOBYIO YCKO-
psmoIyto pasHocTh noteHnuanos U= 1 kB.

3. MOHO3HEpreTH4ecK|ii My4oK 3JEKTPOHOB BBICBEUMBAET B LIEHTPE SKPaHa JIEKTPOHHO-TY4EBOMH
Tpy6Kku maTHO pamuycoM I~ 107 cm. [Tonb3ysach COOTHOIIEHHEM HEOINpeAeIeHHOCTel, HAllTH, BO
CKOJIBKO pa3 HEOIIPEACIEHHOCTh AX KOOPAUHATHI 3JIEKTPOHA HA DKPAaHE B HAIIPaBJICHUH, IIEPIICH M-
KYJISIpHOM OCH TPYOKH, MEHbIIIE pa3Mepa I aTHa. JimuHy LaekTpoHHO-1Ty4eBOi TpyOKH IPUHATH paB-
Hoii 0,50 M, a yckopsitouiee 1eKTpoH Hanpsbkenrne U— pasubiM 20 kB.

4. BonHoBas (GyHKLMsI, ONMCBIBAIOIIAS ABUKEHUE JIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa BO-
J0poJia, HMMEET BUJ

v (r) — Ae-l’/ao’
rae A — HeKoTopas MOCTOSIHHAS; (o — NepBblid bopoBckuit paauyc. Hailtu 1711 OCHOBHOTO COCTOSTHUS
aToMa BOJIOpOJa 3HaUeHue <F> KyJIOHOBCKOM CHJIBI.
5. Ha CcKOmpKO TpPOIEHTOB YMEHBIIUTCA AaKTUBHOCTh M30TOMa mpuaus % Ir 3a Bpems t =
15 cyr?
6. SAnepnas peakuus 14N (o, p) 'O B3BaHA a-yacTHIEii, 00NaNaABIIeH KMHETHYECKOH dHepruei T,=
4,2 MbB. Onpenenuts TEIUI0BOH 3(h(HEKT ITON peakunu, €Cii MPOTOH, BEUICTEBIINN MO YIIIOM 3
= 60° K HanpaBJICHUIO IBIKCHUSI 0-YaCTHIIBI, TMOMYYMJI KHHETHYeCKylo sHepruto 1 = 2M»1B.
7. Monsipnas teroemkocts Crncepedpa npu temmnepatype 7' = 20 K okazamaces paBHo# 1,65
JIx/(Monb-K). Berauciuth 10 3HAYCHUIO TEIUIOEMKOCTH XapaKTEPUCTUUSCKYIO TeMIiepa-
Typy Op. YcinoBue T <« @p cUUTATh BBIIOJIHEHHBIM.
8. Conpotusnenne Rikpucramna PbS mpu Temmepa type t1 = 20°C pasro 10* Om. Ompene-
JUTH ero conpoTuBieHue Rznpu temnepatype t2 = 80°C.
KonTponsnas padora Ne 6.
Bapuanr 8.

1. DnexTpoH B aTOME BOAOPOa HAXOANUTCS Ha TPETHEM DHEPreTUYECKOM ypoBHE. ONpeaenuTh KuHe-
Tudeckyro 7, noteHuuanpHyo [1 u nonnyto £ sHepruto snekTpoHa. OTBET BBIPa3UTh B AJIEKTPOH
BOJIBTAX.

2. DnekTpoH oOiamaer kuHeTtHdeckod  oHeprued 7 = 1,02M»B. Bo ckombko pa3 wu3Me-
HUTCS JUIMHA BOJIHBI 1€ bpoiins, ecnm KuHeTuyeckas dHeprus 71 2JIEKTpOHA YMEHBIIUTCS
BJIBOE?

3. Cpennee BpeMs u3HH At aToMa B BO30YKJIEHHOM COCTOSHHM cocTaBiseT okono 1078 c. TIpu
nepexojeé aroMa B HOPM@JIbHOE  COCTOSIHME  McIyckaercss  (OTOH, cpenHss  JJIMHA
BOJHBI <A> KoToporo paBHa 400 HM. OLEHUTh OTHOCUTEIbHYIO MIHPUHY AA/AM3ITydaeMoil Criek-
TpaJbHOW JIMHUU, €CJIM HE POUCXOJUT YILIUPEHUS IMHUU 34 CUET IPYTUX MPOIIECCOB.

4. DNeKTpOH HaxOUTCsl B OECKOHEYHO II1y00KOM, OJHOMEPHOM, MPSMOYTOJIbHOM MOTEHIIMATIbHOM
AmKUKe mUpuHON {. B kakmx Toukax B MHTepBae 0<X<{ IIOTHOCTH BEPOATHOCTH HAXOKJICHUS
AJIIEKTPOHA Ha BTOPOM M TPETHEM IHEPIETHUECKUX YPOBHSX OJUHAKOBBI? BBIUMCINUTH IJIOTHOCTH
BEPOSITHOCTH JJI 3TUX TOUeK. PenieHue nosicHUTh rpapuKoM.

5. Onpenenutp unciao Nsgep, pacnagammuxcs B TeueHue BpeMenu: 1)t; = 1 mus;

2)tz =5 cyr, - B pagnoakTUBHOM M30Tomne pochopa 32 P maccoit m = 1 mr.

6. Onpenenuth TerIoBbIe 3Q(HEKTHI CIICTYIONINX PEaK IIHIA:
"Li(p,n)'Be u °0(d,a) N.
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7. Beraucauts (o /[eb6aro) yaeIpHY0 TeIJIOEMKOCTh XJIOPUCTOTO HATPHUS MPHU TEMIIEpaType
T = ®p/20. YcnoBue 7 <<®p cuuTaTh BHIIOJHCHHBIM.

8. KakoBo 3Hauenue snepruu GepmMu €F y 3J1€KTPOHOB MPOBOAUMOCTH JIBYXBAJCHTHOU Meau?
Breipasuts 3nepruto @epmu B JKOYIAX U DIEKTPOH-BOJIbTAX.

6. Ha Meraymnueckyio IiacTUHY HampaBlieH MOHOXPOMATHYECKHUIl My4YOK CBETa C YacTOTOH V =
7,3 - 10 I'm. Kpacnas rpanuma Ao gorodddexra ams JaHHOTO MaTepuana pasHa 560 HM. Onpe-
JEIUTh MAKCUMAIIbHYIO CKOPOCTb Umax(POTORIEKTPOHOB.

7. ®oton c¢ oaHeprueir €1 =0,51 MdB mnpu paccesHHM HAaCBOOOJHOM 3JIEKTPOHE MOTEPSIT
MOJIOBUHY CBoell »Heprun.OnpenenuTs yroa paccesHus & .

8.Ha 3epkanpHyI0 HOBEPXHOCTH MIOMAABI0 S = 6 cM? TafaeT HOPMAIbHO TOTOK H3TydeHus D, =
0,8 Bt. Onpenenuts naBieHUE p U CUIY JlaBlieHHUs1 FcBeTa HA 3Ty MOBEPXHOCTD.

KonTpomnsnas padora Ne 6.
BapuanT 9.

1. ®oToH BHIOMBAET K3 aTOMa BOAOPO/Ia, HAXOISAIIETOCsI B OCHOBHOM COCTOSIHUU, 3JIEKTPOH ¢ KUHETH-
yeckoii sHeprueit 7 = 10 3B. Onpenenuts sHepruto € GoToHa.
2. Kunernueckas sueprus T 371eKTpOHA paBHA YABOSHHOMY 3HAYEHHUIO €T0 YHEPTUH T0KOos (2 MoC?
). Beiuncnute 1nuHy BOJHBI A e bpoilns 1iid Takoro 3JIeKTpoHa.
3. 115 mpuOIMKeHHON OLIEHKM MUHUMAJIBHOM SHEPIUH AJIEKTPOHA B aTOME BOJIOPO/Ia MOXKHO TPEIO-
JIO’KUTH YTO HeompeeeHHOCTh [ paanyca 2 3IeKTPOHHON OpOUTHI M HEOTIPEAETCHHOCTh Ap UMITyJIbCa
P DJIEKTPOHA HAa TaKOil OpOMTE COOTBETCTBEHHO CBS3aHBI CIEAYIOUIUM 00paszoM- A2 ~ 2 u Ap «p.
Hcronb3ys 3T CBSI3M, a TAK)K€ COOTHOIIEHHE HEONPEAEICHHOCTEH, ONpeaeTuTh MUHUMAIIbHOE 3HA-
YeHUE SHEPTUH 17,3 IEeKTPOHA B aTOME BOJOPO/IA.
4.BonHoBas (hyHKIIHSI, OMMCHIBAIOIIAS TBUKEHUE HIEKTPOHA B OCHOBHOM COCTOSIHUHM aTOMa BOJIOPO/Ia,
UMEEeT BH/]I

W(f) — Ae-r/ao,
rae A — HeKoTopas MOCTOSIHHAS; (o — NepBbId bopoBckuit paauyc. Haiftu 17151 OCHOBHOTO COCTOSTHUS
aToMa BoJIopoJa cpenHee 3HaueHue <II> moTeHunanbHOM SHEPrUu.
5.3 KkaxIoro MHUIUTMOHA AaTOMOB paJUOAKTUBHOIO M30TOMNA KAXKAYI0O CEKyHIY pacmnaaaercs
200 atomoB. OmpenenuTts niepuos nonypacnaga 1'%, wu3ortomna.
6. OmpenenuTh CKOPOCTH TIPOAYKTOB peakimu °B (n,a)’Li, mpoTekaromeii B pe3yabTaTe B3aHMO-
NEHCTBUS TETUIOBBIX HEUTPOHOB C TIOKOSAIIMMHUCS SIpamMu 0opa.
7. Beruucnuth no teopuu Jlebas tenmoeMkocTh HHHKa Maccoil m= 100 r mpu Temmnepatype
T'=10 K. [IIpuHsaTs 118 HUHKA XapakTepucTUueckyro temmneparypy Jebas Op =300 K u
cuuTaTh YycioBue 7<<Op BBINOJIHEHHBIM.
8. llpsimoe  Hampspkerne U,mpmiiokeHHOE K p-n-Tiepexonay, paBHo 2 B. Bo ckombko pa3
BO3pAacTeT CuJia TOKa Yepe3 Mepexo/l, ecilu U3MEeHUTh TeMmnepatypy ot 71= 30

Kpurepun onenku:

— 3a I[IPaBUJIBHOC PCIICHHUC OJIHOM 3a1a4u CTYACHT IIOJIy4acT ABa Oamra.

Bropoii cemectp
Bomnpocs! k 1 pyOexxHOit aTTecTanuu

26. IlocTynarenbHoE ABHKEHUE.

27. BpamaTensHoe JIBIKEHHE.

28. 3aK0oHBI TUHAMHUKH.

29. J/lnHamMuKa BpamaTeIbHOTO JBUKCHHS.
30. 3aKOH BCEMHPHOTO TATOTEHUSI.

31. Cutel TpeHwUsL.

46



32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

agkrownE

Pa6oTa. MomtHoCTh. DHEpPTHUs.

VYcioBus paBHOBECHUSI HA HAKIIOHHOM IIJIOCKOCTH. PhIvar.
Hedopmarus TBepAOTO TENA.

MexaHuka )KUJAKOCTH U rasa.

OMnupudeckre (ONbITHbIC). 3aKOHBI HACATBLHOTO rasa.
OCHOBBI KHHETUYECKOW TEOPUU UJI€ATTbHBIX Ta30B.
SIBiienune nepeHoca.

BryTpeHHss dHeprus uacalbHOro rasa.

TennoeMkocCTs.

[IepBoe Ha4aIO TEPMOAMHAMUKHY.

Kpyrosoii nmpouecc (uuki1). Bropoe Hauano TepMoauHaMUKU.

Bompocsr ko 2 pyOexHON aTTecTanuu

3aKOH COXpaHEHHs 3JIEKTPUIECKOTro 3apsiaa. B3aumoneiicTBre 3apsios.

Onexrpudeckoe nojue. HanmpsskeHHOCTh 2JEKTPUYECKOTo MOJIS.
Pabora. [Torenunan u HanpspKEHUE.

OnexTpoeMKocTh. [Imockuil KoHaeHcaTop.

[TpoBOAHMKY U U30IATOPHI (AUIIEKTPUKH) B FIEKTPUUECKOM IIOJIE.
CerHeToaneKTpUKH.

[Tee30ammekTpudeckuii 3P QexT.

Cuna 1 IJIOTHOCTH TOKA.

Tox B MeTaju1ax M CIuiaBax.

Tok B anekTpoauTax.

Tok B razax.

DJIEKTPUUYECKUI TOK B BaKyyMe.

TepMonniekTpuuecKue ABJICHUS U UX TPUMEHEHUS.
MarsuTtHoO€ 10JIe€ U €r0 XapaKTEPUCTUKH.

3akoH Amrepa.

JleiicTBre MarHUTHOIO NOJISL HA JABWKYILUNCS 3apsi,.

Pabora o nepemenieHuto MpoBOAHUKA C TOKOM B MArHUTHOM IIOJI€E.
OneKTpoMarHuTHast MHAYKIMs. CaMOMHIYKIMSL.

MarHuTHbIE CBOMCTBA BELIECTBA.

["apmoHHnueckue kojaeOaHus.

MexaHuueckre rapMOHUYECKUE KOJIeOaH sl

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

CB0OOIHBIE 3aTyXaOIIKE U BBIHY)K/IEHHBIE KOJI€0aHNs.
MexaHuueckne 1 3J€KTPOMarHUTHHIE BOJIHBI.
Pacripoctpanenne MexaHMYECKHX BOJIH B YIPYTHX Cpelax.
VYpaBHeHue Geryuieil BonHbl. Pa30Bas CKOPOCTb.

3BYK.

WNHdpa3Byk U yIbTpa3ByK.

ONEeKTPOMarHUTHHIE BOJHBI.

OCHOBHBIC CITOCOOBI MOJIYy4CHHA U TPUMCHCHUC DJICKTPOMAIrHUTHBIX BOJIH.

Tperuit cemectp
Bompocs! k 1 pyOexxHoO# aTTecTanuu

Omnruka.

doromeTpus.

OCHOBBI T€OMETPUYECKON ONITHUKH.
BoaHoBEIE CBOIICTBa CBETA.
WnTepdepennus crerta.
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Judpakuus cBeta.

B3anmoneincTBre 3JIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM.
Tlornomenue caera.

ITonspusanus ceera.

10. 3akonsl Mantoca u bprocrepa.

11. JIBoiiHoe nyuyenperoMiIeHHUE.

12. TeruoBoe uznydenue. 3akoH Kupxroda.
13. 3akon Credana-bonsimana. 3akon Buna.
14. ®opmyna Penes-Ixunca u [Lnanka.

15. ®ororddexr.

16. 3akons! BHenTHETO GoTodddexra.

17. JlaBneHwue cBera.

18. T'unore3a ne bpoiins.

19.

20. [Ipunumn Heonpenenennoctu I eitzendepra.
21. BonHoBast hyHKIIHS.
22. Ypasuenue llpenunrapa.

RBOooo~NOwNE

NN E

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

Borpocsl ko 2 pyOexHOM aTTecTanuu

Mopenu aroma Tomcona u Pesepdopra.
[Tocrynatel bopa.

CriekTp U3Iy4eHHs aToMa BOJOpO/a.
DJEKTPOH B BOJIOPOAOIIOI00HOM aToMe.
KBanToBBIE UncCIa.

®epmuonsl U 6030HbL. [Tpunnun [Maymu.

KOpHYCKYHHpHO-BOHHOBOﬁ AyaJIn3M 3JICKTPOMArHuTHOI'O U3JTYUYCHUA WU 4aCTUIL BEIICCTBA.

Pacnpez[eﬂeHHe SJICKTPOHOB B aTOMC IO COCTOAHHIO. HepI/IOIlI/I‘-IGCKaﬂ CucTeéMa 5JICMCHTOB.

PeHTreHoBCcKME CIIEKTPBI.

Mounekyibl. HekoTopble OnTHYecKre CBOMCTBA MOJIEKYI.
Onrtuyeckue KBaHTOBBIE reHepaTopsl. (JIazepsr).

Cocras sziep aTOMOB.

B3aumonencTBue HyKJIOHOB U IOHATHE O AJIEPHBIX CHJIAX.
JleekT Macchl ¥ SHEPTUs CBA3M siipa. Y CTOMUUBOCTD sJIEP.
PannoakTMBHOCTE.

3aKoH paJiMOaKTUBHOIO pacnaja.

[IpaBmiio cMmeleHus Ipy paliOaKTUBHOM pacrase.
OCHOBHBIE THUIIBI SACPHBIX PEAKIIUA.

Peakuumst nenenns tsoxensix saep. Llennas sinepHast peakuus.
TepMmosinepHas peakuust (peakiusi CHHTE3a A1€ep).
OneMeHTapHbIE YaCTULIBI.

YerBepTslii ceMecTp.
Bomnpocs! k 1 pyGexxHoit aTTecTanuu

aKOHBI reoMeTpuuecKoil onTuku. IlonHoe oTpaxeHnue ceera.
3epkana. Tonkue nuH3bl. @OpMyIIa TUH3BI
®ortometpusi. OcHOBHBIE (POTOMETPUUECKHE BEIMUUHBI U UX €AUHUIIBI.

SABnenue nnrepdepenuu ceera. Murepdepenuns B Tonkux mieHkax. Konpsia HeroToHa.

SBnenue nudpakuuu. [Ipunuun olirenca - ®penens

Merton 30u @penens. udpaxius Openens.

Hudpakuun Opaynrodepa Ha 0HOH 1IeIM U Ha TU(PAKIIMOHHON PEIIeTKH.
Judpaxius peHTT€HOBCKUX JIydel Ha KpHcTaulax.
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9. Tonspuzamnus ceera. [lonspuzaTopsl 1 aHATIU3ATOPHI.
10. Ananu3 noIsIpU30BaHHOTO CBeTa. BpalieHue miocKocTu NOoIsIpU3aIiH.
11. SIBnenue qucnepcuu CBETA.

12. TlornomeHue cBera.

13. Dddext Homuepa.

14. D¢pdext BaBunosa - YepeHkona.

15. TermoBoe n3nyueHue

16. 3aKOHBI PABHOBECHOTO TEIUIOBOTO U3TY4YEHHUSI.

17. T'uniote3a [1nanka. ®opmymna [lnanka

18. KBaHT u3nydeHus. JHeprus KBaHTa U3Ty4CHUSI.

19. ®orosnekrpuueckuii 3dext. 3akons CTOIETOBA.

20. YpaBHenue DiiHIITeHHA 111 BHEITHETO hoTod(PdekTa.

Bormpocsl ko 2 pyOexxHON aTTecTanuu

. Macca u umnynec ¢otoHa. JlaBneHue cBera.

. Ot dexr Komnrona.

. Bonina ne- bpoitns.

. CooTHommeHus HeonpeaeneHHOCTe. BomHoBast GyHKIuS.

. YpaBaenwue lllpeaunrepa.

. YpaBuenue penunrepa st CTalMOHAPHBIX COCTOSIHUM.

. TynHenbHbIH 3 DeKT.

. IToTeHIMaIbHBIN ANIHK.

. JInHEeHbI! TApMOHUYECKUIN OCILIUILISITOP.

10. JIBOMCTBEHHOCTH IIPEICTABICHUI O TIpupoae cBeTa. KopryckyssipHO- BOJTHOBOM JTyain3M.
Mopenb aroma Tomcona u Pesepdopna.

1 1JTuneituaTeie criekTpbl aToMoB. CHIEKTp aTomMa BOJIOPO/Ia.

12. Onbitel @panka u ['epua.

13. MarauTHBI MOMEHT 3JIEKTPOHA.

14. Ilpunnun [aynu. Dnekrponnsie o0onouku. [lepuoanyueckas cucrema 31eMeHTOB MeHiene-

eBa.

15. CriekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUIECKIE PEHTT€HOBCKUE, CIIEKTPHI.

16. 3akon Mo3au. Bogopononono0Hble CIEKTPHI.

17. Ilpupona XMMHYECKOH CBSI3U. MOJIEKYISIpHBIE CIIEKTPHI.

19. EcrecTBeHHas paaoaKTHBHOCTh. 3aKOH PaMOAaKTHBHOTO pacmaja.

20. CocraB anpa. HykioHsl. 3apsg 1 MacCOBO€ YMCIIO siApa. DHEPTUU U CBA3H sApa.

21. U3otomnsl, MickyccTBeHHBIE TIpEeBpalleHUs saep.a- U B-pacnana, y-uznyuenue. SnepHeie

peaxKuui.

22. O0oJioueYHas U KamneJIbHas MOJICTTH Spa.

23. [lenenue saep. Llennas peakuus. SnepHble peakiinu Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.

Peakuus cunTesa, npobiema ynpaBiseMOro TEPMOSIEPHOTO CUHTE3A.

24. OdynnameHTaibHbIe B3aumoeiicTBus. Knaccudukanus sneMeHTapHbIX YaCTHII.

25. BzauMopeiicTBHE 2JIEMEHTAapPHBIX YAaCTHI] U 3aKOHBI COXpaHeHus. YacTUIIbl U aHTUYACTHUIIBI.

26. bapuonsl u Me30HbI. Pezonancsl KocMuueckue nyuu.

27. dyHmaMeHTaIbHbIE YaCTUIBI. YaCTHIIBI-YIaCTHUKH U YaCTHUIIBI-ITIEPCHOCYMKH B3aMO/ICH-

CTBH.

O 00 1 NN B W —

Kpurepun oneHku:
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- ecniu BeImosiHeHO 100% 3amanwsi, To cTyaeHT noryvaeT 20 6aios;
- €CJTU BBITIOJIHEHO 75% 3a7aHusl, TO CTYICHT MojaydaeT 15 6aos;
- eciiu BeImoJiHeHO 50% 3amaHust, TO CTyACHT mojaydaeT 10 6ayuios;
- €CJIM BBITIOJIHEHO 25% 3a7aHusl, TO CTY/ICHT MoJydaeT 5 0ajuios;

- ©CJIM BBITIOJIHEHO MeHee 25%3amanus, To cTyAeHT noiydaet () 6amios.

Ilpunoscenue 3
3a4éTHO-IK3aMeHAIHOHHbIE OUJIeTHI

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 1
nucuuruinHa: «Pusukay (1 u3 3)
1. Onncanue nBrxeHus Teil. TpaekTopus, epeMenieHue U IPONUICHHBIHN ITyTh.
2. YpaBHenue Ban-nep-Baanbca 151 peabHbBIX ra3oB.
3. Beruncnouts paboTy, coBepiiaeMyro Ha IyTH S = 12 M CHJI0¥, paBHOMEPHO BO3PACTAIOIIEH C TIPOi-

JIEHHBIM paccTosiHueM, eciu B Havane mytu cuia F(0) = 10 H, B konne nytu F(s) =46 H.
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3aBenymouuii kadeapoii Ycnaxuen P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNSI POCCI/II;'ICISOI;'I OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHALIMOHHBIN BUJET Ne 2
mucturinHa: «duszukay (1 u3 3)

1. CkopocTb, YyCKOpPEHHE.
2. N3orepmbl Ban-nep-Baanbsca. )Kuakas u razoo6pasnas ¢asbl. Haceimennsiii nap. Kpurnueckas

TeMIIeparypa.
3. Kamens OporieH BBepx moj yrioMm o = 60° k miaockocTu ropuzonTa. Kunetnueckas 3HEpTrusi KaMHSI

B HayaibHbIA MOMEHT To =20 J[>x. Onpeaenuts kunetTndeckyro T u noteHmanbuyto U SHepruu KaMHs

B BBICIIECH TOYKE €r0 TPACKTOPHUHU.

3apenyromuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHALIMOHHBINA BUJIET Ne 3
mucturuHa: «duzukay (1 u3 3)
1. YriioBbie CKOPOCTh M YCKOPEHHE U HX CBSI3b C COOTBETCTBYIOIIUMU TUHEHHBIMU XapaKTEPUCTHKAMH.
2. 3akoH MakcBesuia Juisl pacrpeelieHUs] MOJISKYIT HIeaTbHOrO ra3a Imo CKOPOCTSIM U SHEPTHUSM Tell-
JIOBOT'O JIBUKCHHS.
3. Konbkobesxen maccoit my = 60 Kr, cTosl Ha JIby, OPOCHIT PO MAacCOM mz = 5 KI' U BCIICJCTBUE
OTJIa4yM TMOKATUJICS Ha3aJ co CKOpocThio L1 = 1 M/c. Onpenenuts paboTy A, coBeplIaemyro npu 6po-

CaHUU sapa.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OEPA3OB1§HI/I}I POCCI/II7ICI§OI71 OEJJEPALIN
I'POBHEHCKUHN I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

DK3AMEHALIMOHHBINA BUJET Ne 4
mucruminHa: «Puznkay (1 u3 3)
1. IIpuHnnn neepuun [Nanunes. aepuuanbHbie CHCTEMBI OTCYETA.

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

COIPHUKACAIOTCS MEXly cOO0i. MeHbIIHii Ipy3 ObUT OTKIOHEH Ha yroia o = 60° u BeimymieH. Ha kakyo
BbIcOTY h mogHuMyTCs 00a rpy3a nocie yaapa? Yaap rpy30B CUUTaTh HEYTIPYTHM.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BI)IC]_LIEFUO OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIUN
I'POBHEHCKWU I'OCYJJAPCTBEHHbBIM HE®TSHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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DK3AMEHALIMOHHBIN BUJIET Ne 5
mucturnHa: «duszukay (1 u3 3)

1. Bropoii 3akon Hetorona. Mexanudeckue cuisbl. [Ipumepsl 1 cBOMCTBA MEXaHMYECKUX CHJI: CUJIa
TSKECTH U BEC, CUJIA YIIPYT'OCTH, CUJIA TPEHUS, CHJIa COIIPOTUBIICHUS CPEIBL.

2. OneiT lTepna no npoBepke pacnpeaeneHus Makcsesia.

3. [IpousBoast KyOMKH Jiba, XOJOJMIBHUK 3a0pajl U3 MOPO3WIBHOIN KaMepbl ¢ Temmeparypoit -12°C
KOJINYECTBO Tera, paBHoe 177 k/[x. XonoaunbHbli KOaphuuenT ' = 5,7, B KOMHATE MO//IeP>KUBa-
ercsa Temneparypa 26°C. Halitu KIIJl ycTaHOBKM 1 ONpeaesiuTh, KAKOe KOJWYECTBO TEIUIa Mepe/laHo
B KOMHATYy, U KaKyl0 paboTy Ha/0 3aTpaTUTh sl GyHKIIMOHUPOBAHUS X0JI0AUIbHUKA. CpaBHUTH XO-
noaunbHbIN K03 dumment u K11/ ¢ ananoruuHbIMu BeTUYUHAMU JIJIs1 XOJtoarmiIbHuKa KapHo, pabora-

IOIIETO MEXKY TEMU )K€ TeMIepaTypaMu.

3aBeayromuii Ycnaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCI/II71CI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

Dk3aMeHalMOHHEIHA Ouiet Ne 6
mucturuHa: «duszuka» (1 u3 3)

1. 3akoH coxpaHeHus umitynsca. LlenTp macc.
2. 3axoH bonbimana 1l pacnpe/iesieHusl YacTULl BO BHEILIHEM IOTEHIIMAIbHOM IIOJIE.

3. Toukwuii crepkens AnuHOM | = 50 cM 1 Mmaccoit m = 400 r Bpaiaercs ¢ yriaoBbIM YCKOPEHHEM € = 3
pan/c? 0Kono ocH, MPOXOAIIEH Yepe3 cepeliHy CTepKHs TepIeHUKYIIpHO K ero amae. Onpene-
JIATH Bpallarouid MOMEHT M.

3aBenymouuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 7
mucturuHa: «duszukay (1 u3 3)
1. [Ipunuun otHOCHUTENBHOCTH ["anumes.

2. Pacnipenenennie Makceina-bonpiimana.
3. O0py4, OAHOPOIHBIN AMCK U OJHOPOJHBIN AP CKAThIBAIOTCA 0€3 MPOCKaJIb3bIBAaHHSI C HAKJIOHHOMN

IUIOCKOCTH BbICOTOM h = 1 M. Macchl Bcex Ten U ux pafuychl paBHbl. KakOBbI KOHEUHBIE CKOPOCTH

Ten?

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIUN
I'POBHEHCKUU T'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHImuKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 8
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mucturnHa: «duszukay (1 u3 3)

1. Pa6ota u sHeprus. Kunerndeckas 23Heprus. MOIIHOCTS.
2. CpenHue SHEPruu KBaHTOBBIX OCLHMIJLUIATOPA U pOTAaTOpa. 3aBUCUMOCTh CKOPOCTU XUMHUYECKHUX pe-

aKLUK OT TEMIEPATYypPHI.

3. Ban maccoit m = 100 Kr 1 paguycoM r = 5 cM Bpalaercst ¢ yactotoii v = 8 ¢, K mununprueckoit
IIOBEPXHOCTHU BaJla MpUXKaJIM TOPMO3HYIO Konoaky ¢ cunoid N = 40 H, nox aelictBueM KOTOpOH Bai
ocraHoBuiics yepes BpeMs t = 10 ¢. Onpenennts K03(pHULIUEHT TPEHUS.

3aBenyromuii kagenpou Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCI/II‘/‘ICISOI\/II DOEJIEPALIMA
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /[, MummmoHImuKoBa

DK3aMeHalnoOHHbBIA Omier Ne 9
mpucruminHa: «Pusuka» (1 u3 3)

1. I[TorenunanbHas sueprus. [loreHuunanbHOE T0JE CUJL.
2. SIBneHus nepeHoca B TEpMOJIMHAMUYECKH HEOIHOPOAHBIX cucTeMax. Kunetnueckas teopus nepe-

HOCA.
3. OnpeeNuTh KHHETHUECKYIO SHeprHio T pensTHBUCTCKOM YacTHIH (B AMHALIAX MCc?), eciu ee MM-

HYJIBC P = mC.

3apenyromuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUJET Ne 10
mucturuHa: «duzukay (1 u3 3)

1. 3aKOH coXpaHEHUsI SHEPTUU.
2. Muddysus. Bsaskocts. TemnonpoBogHOCTb.
3. Pakera n1BU>KETCS OTHOCUTENIBHO 3eMJIH CO CKOpocThio L = 0,6 ¢. Bo ckonbko pa3 3aMeIuTCst X0

BPEMEHU B PaKeTe ¢ TOUKH 3PEHHsI 36MHOT'0 HaOJII0JaTessl.

3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'POZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 11
mucturnHa: «duszukay (1 u3 3)

1. YcnoBust paBHOBECHST MEXaHUYECKOM CUCTEMBI.

2. BpoyHOBCKO€E IBUKEHHUE.
3. IsIIMHEKHY, B3BEIIEHHBIE B BO3AyXe, HMeI0T Maccy m = 1078 r. Bo ckombko pa3 yMeHBIIMTCS HX

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

3aBenyromuii kageapou

MI/IHI/ICTEPCTBVO HAVYKU 1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOPI DENEPALINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

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

1. MomeHT HUMITYJIbCa, MOMCHT CHJIBI. 3aKkoH COXpPAaHCHUA MOMCHTA UMITYJIbCA. CBs13b 3aKOHOB coxpa-

HEHUS C CHMMETpPUEH CUCTEMBI.
2. Kpyrossie npoueccsl 1 KITJ[ remnossix Mamms. [ukin Kapho.
3. OnpenenuTh AaBICHUE P UJICATHLHOTO ras3a MpH JIBYX 3HaAUeHHUsX TemriepaTypol raza: a) T =3 Ku

6) T = 1 kK. Konnenrpauus monekyna raza n = 10 cm,

Ycnaxues P.T.

3aBexyromuii kagenpoi

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCI§OI71 DEJIEPALIM
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
WMeEHHU akageMmuka M. /. MumoHIUKOBa

DK3AMEHAIIMOHHBIA BUJIET Ne 13
mucturuHa: «duszukay (1 u3 3)

1. 3akoH BceMupHoro TaroreHus. 3akonsl Kemepa. ['paBuTalinoHHbIE CUJIBL.

2. JIBuraTens BHyTPEHHETO CTOPAHUSL.
3. I'a3, 3anumaBmmii 00beM V = 12 1 nox gasnerneM p = 100 kIla, 6pu1 H300apHO HArpeT OT TEMIIe-

parypsl T1 =300 K 1o Temnepatypst T2 = 400 K. Onpenenuts paboTy A pacuimpeHus rasa.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 14
muctumnHa: «Puznkay (1 u3 3)

1. HpI/IHI_[I/IH 9KBHUBAJICHTHOCTH Macc. IloTeHnuan I'paBUTAIUOHHOTO ITOJIA. HepBaﬂ H BTOpast KOCMHUYC-

CKHE CKOPOCTH.
2. TenmoBas MallrnHa, OIITUMHU3UPOBAHHAA HE 110 KHI[, a M0 BBIXOJHOM MOIIHOCTH.

3. CkoJIbKO MOHAA00UTCS HEPTH, YTOOBI OKPHITH TUIEHKON BCIO BOJHYIO MMOBEpXHOCTh 3eMiun? Toi-
muHa mieHk d paBHa 20 MOJIEKYJIIPHBIM CJI05IM, cpeliHss MossgpHas Macca HepTH (= 1000 kr/mMoib,
nnotHOCTh Hedtu p = 800 kr/M°. Pammyc 3emn Re = 6400 kM, OKeaHbI 3aHUMAIOT 2/3 TIOMAIHN TO-
BEPXHOCTH 3eMJiIu. J{Jisi MPOCTOTHI CYUTATh, YTO MOJIEKYJIBI HEYTH UMEIOT POPMY KYOHKOB.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU T'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

DK3aMeHanMOHHbINA Omiter Ne 15
mucrturuHa: «duszukay (1 u3 3)

1. OmpiT Matikenbcona - Mopiu.
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2. Bropoe HayaJi0 TepMOJIMHAMUKHN. DHTPOIHUS U €€ CTATUCTUYECKUI CMBICII.
3. Bo3ayx, 3anumasmuii oo6bemM V1 = 10 1 npu gasneruu p1 = 100 kIla, Obu1 anuabaTHyecku cxaT 110

obbema V2 = 1 1. OnpenenuTh JaBJICHHUE P2 TIOCIE CKATHSL.

Ycnaxues P.T.

3aBenyromuii kageapon

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHNSI POCCHI7ICI§OI71 OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 16
nuctumuinHa: «dusukay (1 u3 3)

1. ITpeoOpazoBanus ["anunes u JlopeHua.
2. OCHOBHBIE TIOJIOKCHUS MOJICKYJISIPHO-KUHETHYECKON TEOPHH UICATbHBIX Ta30B.

3. B pe3ynbpTaTe KpyroBoro mpoiiecca ra3 copepiii padoty A = 1 J[x u nepenan oxiaaJIuTeNo Tem-
oty Q2 =4,2 Ix. Onpenenuts Tepmudeckuiit KITJ[ n uukna.

3aBenyouuii kadeapoii Ycnaxues P.T.

MUMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHSI POCCI/IﬁCIfOfI OEIEPALINN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 17
muciuminHa: «Pusuka» (1 u3 3)

1. OcHoBHBIC AP (HEKTH TEOPHH OTHOCUTEIHPHOCTH: 3aMeJICHUE BPEMECHH, COKPAIIEHUE JJINHBI, OTHO-

CUTCJIIBHOCTb OAHOBPEMCHHOCTHU COOBITHH.

2. BoiBon ypaBHenus Knaneiipona - Menaeneesa.
3. T'a3 coBepmaer nuxi Kapno. Temneparypa oxnagurens T2 = 280 K. Bo ckonbko pa3 yBenmuaurcs

KIIJI nukna, ecnu temneparypa HarpeBatens noBbicutes oT T1 =400 K o T1' = 600 K?

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MunoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 18
muctuminHa: «Puznkay (1 u3 3)

1. Cnoxenue ckopocreii B CTO. Abeppanus.

2. MonekynsipHO-KUHETUYECKOE TOJIKOBaHHE a0COTIOTHOW TeMIIEpaTyphl.

3. Touka HauMHAET IBUKEHUE MO OKPYKHOCTH paauycoM R = 10 M. IIpoiineHHbI €10 MyTh 3aBUCUT
OT BPEMEHH 0 3aKOHY S = At + Bt?, rie A = 8 m/c, B =1 m/c%. OrnpeaenuTb CKOPOCTh U TOJTHOE

YCKOpPEHHE TOYKH B MOMEHT t = 2cC.

Ycnaxues P.T.

3aBenymouuii kadeapoii

MUHUCTEPCTBO HAYKU 1 BbICIIEI'O OBPA3OBAHISL POCCI/II?ICIfOI;I OEJIEPAIIN
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
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uMeHHu akaaemuka M. JI. MUUTHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 19
nucuumuinHa: «dusukay (1 u3 3)

1. PensaTuBHCTCKYE BBIPAYKEHUS ISl UMITYJIbCA M KUHETUYECKOW dHEepruu. B3aumMocBs3p Macchl U 3HEp-

TUU.
2. N30TepMuueckmii, n300apHbIi U H30XOPHBIHI MTPOIECCHI.
3. Msa maccoit m = 0,2 Kr 1o ACUCTBUEM yAapa IpHOOpeTaeT CKOpocTh L = 15 m/c. JlmuTenbHOCTh

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

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 OENEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
mucturnHa: «Duszukay (1 u3 3)

1. ypaBHeHI/IC JUHAMHUKH BpallaTCJIbHOI'0 ABUKCHUA TBCPAOTO TCJIa OTHOCHUTCIIBHO HeHOHBH)KHOﬁ

OoCH.

2. AnnaGaTHbIi Tporiecc.
3. Pakera maccoii m = 1 T moIHUMAETCSI C TOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX C YCKOPEHUEM a =

2g. CkopocTh cTpyH ra3oB u3 comia v = 1200 m/c. Haiitu pacxon Qm roprouero B eAMHUILY BPEMEHHU.

3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 21
mucturuHa: «duszukay (1 u3 3)

1. MomeHT nHepuuH.
2. Yucno crenenei cBOOOABI. 3aKOH paBHOpACTIPEACTIECHUS DHEPTUH 0 CTEMEHSIM CBOOO/IBI.

3. OHpGHGJ’II/ITI) HUMITYJIBC CUCTCMBI U3 2-x TCJI, ABUXKYIIUXCA BO B3aMMHO IIEPIICHAUKYJIAPHBIX HAIlIpaB-
JICHUAX CO CKOPOCTAMU L1 = 3m/cu v2=4 M/C, Macchl TeJI m1 = M2 = 1 KT.

3apenyrommii kagenpoit Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 22
nucturuHa: «dusukay (1 u3 3)

1. Teopema lTeitnepa.
2. KonuuecTBo TemnoThl. TenaoeMKOCTb.
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3. Camouner onuckiBaet netio Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuia F, ¢ kotopoit
JICTYUK O1aBUT Ha CUACHUC B HUKHEHN TOYKCEC, GOHLH_IG TsDKECTU P JICTYHKA, CCJIN CKOPOCTh CaMOJICTA L

=100 m/c.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 23
mucuurnHa: «duszukay (1 u3 3)

1. Kunetnyeckast SHEprus Bpamaromerocs Tema.
2. IlepBoe HayaI0 TEPMOJIMHAMUKH.
3. Teno GporieHo co ckopocThio Lo = 10 M/c mox yrimom a = 30° k ropu3onTy. Haiitu paanyc KpuBU3HEI

yepez t=1 c.

3apenyromuii kadeapoi Ycenaxues P.T.

MUMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCHI7ICI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 24
muciuminHa: «Pusuka» (1 u3 3)

1. HeunepuuanbHbie cuctembl oTcyeTa. CUiibl HHEPIUH.

2. PaboTa ueaabHOro raza B pa3iHuHBIX IMPOIIECCAX.
3. OnpenenuTs MOJTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOUKH, HaXOJAIIeiCss Ha 000/1€ Kojeca, paanyc

KoTOporo paseH R = 0,5 M. YpapHenue Bpaienus Kojeca umeet Bua ¢ = At + Bt°, rae A =2 pan/c, B
=0,5 paz[/cs.

3aBenymouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DEJJEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIuKOBa

DK3AMEHALIMOHHLIN BUJIET Ne 25
mucturuHa: «duszukay (1 u3 3)

1. [lenTpobexxHas cuia.

2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKON TEOPUN UACAIBHBIX Ta30B.

3. ITo npsimonuueiinoMy mocce ACD ener mammHa, KOTOpOH HEOOXOIUMO 3a KpaTdauIiee Bpems J10-
OpaTbcs U3 MyHKTa A B MyHKT B, pacnonoxeHHsIi B nosie Ha pacctosHuu 1 = 500 M oT noporu (puc.
a). I3BeCTHO, 4TO CKOPOCTh MAIIMHBI IO TIOJIIO B N = 2 pa3a MEHbIIE CKOPOCTH MAIIUHBI 110 1mocce. Ha
KaKOM PacCTOsIHUM S OT Touku D crnenyer cBepHyTh ¢ mocce? [Ipoananu3npoBats posb paccTossHusd L
Mexay nyHKTamu A u D, nexxammmu Ha mocce.
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b)

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 26
nuciuiuinHa: «Ddusukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3oTepmuueckuii, n300apHbII M H30XOPHBINA MPOIIECChl. AuabaTHBINA MPOIIECC.

3. 3a 3,5 yaca BO3QyILIHBIN I1ap cHecao Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
IpUYEM BBICOTA €ro noJbeMa yBenndyuiaack Ha h = 2,88 km. Haiitu: 1) BenmnunHy BeKTOpa ero cpeaneit

CKOPOCTH U 2) yroi 3 BeKTopa CpeHel CKOPOCTH C TOPH30HTAIBHOM INIOCKOCTHIO.

3aBenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBvO HAYKU U BI)ICLHEFQ OBPA3OB1§HI/IH POCCI/II71CI§OI71 OEJEPALIU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIUKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 27
muctuminHa: «Puznka» (1 u3 3)

1. DnemeHTsl MEXaHUKH ynpyrux Teil. 3akoH Ilackans. 3akon Apxumena.

2. [lepBoe Havano TEPMOJIMHAMUKH.
3. JlBuskeHHe TOYKH 110 MpsAMOii 3a71aH0 ypaBHeHHeM X = 2t — 0,5t%. OnpesenuTh CPEIHION MyTEBYIO

CKOPOCTh L¢p TOUKU B HHTEpBaJIE BpeMeHu oT t1 =1 c got2 =3 c.

Ycnaxkuen P.T.

3asenyromuii kageapon

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /[, MummmmnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 28
nucuuruinHa: «Pusukay (1 u3 3)

1. YpaBHEHHE HENPEPBIBHOCTH.

2. BpoyHOBCKOE ABUKEHUE.
3. K auti noasenieH rpy3 maccoi m = 2 kxr. HaiiTu cuily HanpsiKeHUs] HUTH, €CIIM HUTh € Tpy30M 1)

TIOJHNIMATE C YCKOPEHHEM a = 3 M/c?, 2) OIycKaTh ¢ TeM JKe YCKOPEHHEM.
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3aBenyromuii kageapon Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHVSI POCCI/II7ICI§OI71 OENEPALINN
I'POSHEHCKHNU I'OCYJAPCTBEHHBIM HEO®TAHON TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 29
nuciuiuinHa: «dusukay (1 u3 3)

1. YpaBuenue bepuymiu.
2. Kpyrossie npoueccsl 1 KITJ[ remnossix mamms. [{ukn Kapho.
3. Uemy paBHa KuHeTHUYECKas 3HEprusi W MOJIEKYJ IByXaTOMHOTO ra3a, 3aKJIIOUYEHHOTO B COCYJ 00b-

eMoM V = 2 JI U HaXOJIAIIerocs MnoJ gaBjieHuem p = 1,5 -10° Ia.

3aBenyromuii kageapon Ycnaxues P.T.
MUWHUCTEPCTBO HAVKMU U BBICIIET'O OBPA30OBAHUS POCCUIMCKOI ®ENEPALINNA
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUIT YHUBEPCUTET
“MeHHU akagemuka M. /[, MummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 30
mucturnHa: «Duszukay (1 u3 3)

1. JIBuxeHHe Tena B Cpejie ¢ COMPOTHBIICHUEM: YpaBHEHHsI ABM)KEeHU, yucio PeitHonbaca, koaddu-

OUCHT COIIPOTUBJICHUA.

2. Bropoe Hauano TepMOAMHAMUKHI. DHTPOIHS U €€ CTATUCTUYECKHUI CMBICIL.

3. B cocyne oosemom V = 0,01 M3 mpu temneparype T = 280 K comepxkurcs cMech Ta30B — a30Ta
Maccoid mi1 = 7 I ¥ BoJIopojaa Maccoil m = 1 r. Onpenenurts JaBieHne CMECH ra30B.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

3BAYETHBIN BUJIET Ne 1
mucturuHa: «duszukay (2 u3 3)

1. DneMeHTapHBIN AMeKTpUUecKuil 3apsi. 3akoH Kynona. 3akoH coXpaHEHUs JIEKTPUUECKOTO 3apsia.
2. ConpoTHBIIEHHE 1 TPOBOAUMOCTB. 3akoH OMa Uit OTHOPOJAHOTO Y4acTKa TuHeHo# uenu. dudde-

peHmanbHas popma 3akoHa Oma.
3. 3anmava. KBagparHas mpoBoJjioOYHasi paMKa pacroyio’keHa B OJHOM MIOCKOCTH C ATUHHBIM IPSIMbIM

IPOBOJOM TaK, YTO J(BE €€ CTOPOHBI IapallebHbI IpoBoy. [1o paMke U IPOBOLY TEKYT OJJMHAKOBBIE
toxu | =1 xA. Onpenenuts cuny F | neiictyronyro Ha pamMky, eciu 6mskaiinas K IpoBoy CTOPOHA
PaMKH HaXOJUTCS Ha PACCTOSHHUHU, PABHOM €€ JJIHHE.

3aBenyromuii kageapoit Ycenaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MmmmmoHImukoBa
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3AYETHBIN BUJIET Ne 2
nucuuiuinHa: «dusukay (2 u3 3)

1. Tlorok BekTOpa HAmpsLDKEHHOCTU 3JieKTpuyeckoro nojis. Teopema Octporpanckoro-I'aycca ans
HANPSDKEHHOCTH AJIEKTPUUECKOro mofist B BakyyMe. [Ipumenenus teopemsl Octporpaackoro-I'aycca k
pacdeTy IoJIel 3apsKEHHBIX TEIL.

2. TermoBoe nmeiicTBue Toka. PaboTa 1 MOIIHOCTH deKTpuueckoro Toka. J{uddepennmnansuas ¢popma
3akoHa J[xoyns-JIenna.

3. 3amaua. 3apsKeHHAs 4acTHIA, 00JIajaromas ckopocTeio V = 2-10° M/c, BIeTena B 0JHOPOIHOE

none ¢ uaaykiueir B =052 Tn. Haiitu otHomenue Q / m 3apsjia yacTUIBI K €€ MAacce, eClIM YacTULA

onmcana Jayry okpyxHoctd paauycoM R =4 cm. [To 5TOMy OTHOIIEHHIO ONPENENNUTh, KaKas 5TO Ja-

CTHIIA.
3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 OEEPALINU
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIN HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHIuKoBa

3AYETHBIN BUJIET Ne 3
aucuuiinHa: «Pusnka»
1. DHeprus 3apsizia B aaeKTpocTaTHueckoM nosie. I[lorennunan nomis. DKBUNOTEHIIMATbHbIE IOBEPXHO-
cTi. CBsA3b BEKTOpA HANPSHKECHHOCTH U NTOTCHIIMAJIA TTOJISL.
2. IlpaBuna Kupxroga u nmpocTeiine mpuMepsl pacueTa pa3BETBICHHBIX AEKTPHUECKUX HETEH.
3. 3anaua. [Iposonounoe kosbuo paguycom I' =10 cm nexut Ha crone. Kakoe KOJIMYECTBO SIEKTPH-
yecTBa Q IPOTEYET I10 KOJIbILY, €CIIU €r0 NOBEPHYTh C OJHOM CTOPOHBI HA Apyry0. COpoTHBIIEHHE

kombiia R =1 Owm. Beprukanbnas cocrasisromas UHAYKIUN B marautHOrO Mons 3emiu paBHa 50
MKTII.

3apenyromuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

BAYETHBIN BUNET Ne 4
mucturuHa: «duszukay (2 u3 3)

1. Dnexktpuueckoe mosie B BemecTse. Juanextpuku. HanpsykeHHOCTh JIEKTPUYECKOTO MOJIs B BEIlle-
cTBe. J{uanekTpuueckasi IpOHUIIAEMOCTb CPEIbL.
2.YpaBHenue Oeryiiei BoiaHbl. Da3oBasi CKOPOCTb.

3. 3agaua. Butok, no kotopomy Teder Tok | =20 A, cB0601HO ycTaHOBHIICS B OJHOPOJHOM MAarHHT-
nom none ¢ maaykuueit B = 0016 Tn. Juamerp Butka d =10 cm. Onpenenuts padory A, xoTopyro
HY>KHO COBEPLINTH, YTOOBI MOBEPHYTH BUTOK Ha yrod ¢ = 77 | 2 OTHOCHTENLHO OCH, COBIAIAIOLIEH C
nauametpoM. To xe, eciu yroi o = 27.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAYKU Y BBICIIET'O OBPA30OBAHU S POCCUMCKON OEJEPALINMU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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3AUYETHBIN BUJIET Ne 5
mucrurnHa: «duszukay (2 u3 3)

1. HpOBOI[HI/IKI/I B DJICKTPHUYCCKOM IT0JIC. Pacnpez[eneHI/Ie 3apsA10B B IIPOBOAHUKAX. BHCKTpOGMKOCTB

YEAUHEHHOTO TIPOBOIHUKA.
2. MaruuTtHoe 1mosie JBIKyierocs 3apsaaa. 3akon buo-Casapa-Jlannaca. Berauciaenvue nHIyKIMM ps-

MOJIMHEMHOT'O IIPOBOJAHUKA C TOKOM.
3. 3ana4a. Torkoe nonykonsio pamumycom R =10 cm mecer paBHOMEpHO pacnpeeneHHbIil 3aps ¢

nauHeWHO# miotHOCcThi0 7 =1 MkKi/M. B neHTpe KpHBH3HBI MOTYKOJIbIA HAXOAUTCS 3apsin Q = 20

uKo1. Onpenenuts cuny F B3ammonelicTBus TOUEUHOrO 3apsaa U 3apSKEHHOTO TIOIYKOJIbIA.

3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA30BAHIA POCCI/IP'ICISOP'I OEJIEPALIMN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHu akagemuka M. /[, MuimnoHImukoBa

3AUYETHBIN BUJIET Ne 6
mucturnHa: «duszukay (2 u3 3)
1. KonneHncaropsl 1 uX coequHeHus. EMKOCTb crcTeMbl IPOBOJHUKOB Ha IMMPUMEpax IMIOCKOT0, 11-

JUHIPAYECKOTO U c(HEepUIECKOro KOHIEHCATOPOB.
2. Dddexr Xomna. 3akoH Amrmepa.
3. 3agaua. [Ipamoii MeTammmdeckuii crepxens guamerpom 0 =5 cm u mmnoii | =4 m mecer paBHo-

MEpHO pacipeIeNIeHHbIH [0 ero MoBepXHocTH 3apsan Q = 500 uKn. Onpenenurs HanpskeHHOCTs E
1071 B TOYKE, HAXOALIEHCS TPOTUB CEPEMHBI CTEPKHS Ha paccTosauuu d =1 c¢M oT ero noBepxHo-

CTH.

3apenyrommii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 7
mucturuHa: «duszukay (2 u3 3)
1. MarautHas naaykuus. Cuna Jlopenua. J[pukenue 3apsiia B OTHOPOJAHOM MarHUTHOM IOJIE. Y CKO-
PUTENN 3apSKEHHBIX YaCTHL.
2. BuxpeBoe anekrpudeckoe noise. Tok cmemmenns. YpaBHeHuss MakcBera.
3. 3ajmauya. J[Be GecKOHEUHbIE MApAUIENbHBIE TIOCKOCTH HaxousaTcs Ha paccrosauu d =05 cm apyr
oT apyra. Ha miIockocTsx paBHOMEPHO pacIpenesieHbl 3apsbl C MOBEPXHOCTHBIMHU IUIOTHOCTSAMU

o, =02 MkKi/M® u o, = -03 MxKi/m?. Onpenenuts pasnocts norerimanos U mexmy miocko-

CTAMU.

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AYETHBIN BUJIET Ne 8
nucuuiuinHa: «Pusukay (2 u3 3)
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1. ITorok BekTOpa MarHUTHOW MHAYKIMU. Teopema Octporpajckoro-I'aycca mjisi MAarHUTHOTO MOJIA.
Pabora o nmepemenieHuo MPOBOAHUKA C TOKOM U KOHTYpa B MATHUTHOM IIOJIE.

2. CBOOOIHBIE TAPMOHUYECKHE KOJICOaHHs B KOJIEOATEIIbHOM KOHTYDE.

3. 3agaua. DJIC Garapeu akkymyuastopos E = 12 B, cuina Toka | KopoTKoro 3aMbeIkanus paBHa 5 A.
Kaxyto Hau6o01bIIyl0 MOIITHOCTh P, MOKHO IIOJYYUTh BO BHEIIHEH LENU, COEIMHEHHOU ¢ Takoi Oa-

Tapeei?

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNSI POCCI/II71CI§OI7I OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AUYETHBIN BUJET Ne 9

nucuuiuinHa: «dusukay (2 u3 3)
1. DnexrpoaBrkymias cuia MHAYKIUK. 3akoH @apanes. [Ipasuiio Jlenna. 91C uHAYKIIMU KakK Clie/-
CTBHE 3aKOHA COXPAHEHUS SHEPTUH.
2. Iuddepenmanbaoe ypaBHEeHHE CBOOOIHBIX 3aTyXaIOMIMX KOJeOaHUH (MEXaHUYECKHUX U JIEKTPO-
MarHMTHBIX) U €T0 pelICHHUE.
3. Bamaya. K ucrounuky toka ¢ DJIC E = 1.5 B npucoequnmimu katymky conporusienuem R =01
Om. AMnepMeTp nokasall CHly TOKa, paBHyto |, =05 A. Korza x HCTOYHHKY TOKa IIPUCOEIUHUIIH

II0CJIEI0BATENBHO €11€ OJUH UCTOYHUK TOKa ¢ Takoh ke DJIC, To cuna Toka |, B TOM K€ KaTyIIKe
okazanack paHoit 04 A. OnpenenuTs BHyTPEHHHE COPOTHBICHHS [ M I, TIEPBOrO H BTOPOTO HCTOY-

HUKOB TOKA.
3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MummoHImuKoBa

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

1. KoHTYp ¢ TOKOM B MATHUTHOM TIOJIE.

2. [Ipumenenus reopeMsl OcTporpagckoro-I'aycca k pacuery nosei 3apsKeHHbIX Te.

3. 3amaua. Mexy IuIacTUHAMU IIJIOCKOTO KOHJEHCATOPAa HAXOAWUTCS IUIOTHO IMPHWJIEraromas K HUM
crexnsaHHas mactiHKa (€ = 10.0). Kongencarop 3apspkeH 10 pa3HOCTH HoTeHnuanos U, =100 B. Ka-

KOBa 6y,[[eT Pa3HOCTb MOTCHIUAJIOB U2 , €CJIK BBITAIUTH CTCKIIITHHYIO INIACTUHKY U3 KOH,Z[GHC&TOpa?

3aBenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIuKOBa

3AYETHBIN BUJIET Ne 11
nucuuruinHa: «Pusukay (2 u3 3)
1. SIBnenune camonHaykiuu. MHAYKTUBHOCTH. THIYKTUBHOCTb COJIEHOUIA.
2. CrnokeHre TapMOHMYECKUX KOJIeOaHMId OTHOTO HAMPAaBICHUS U OJMHAKOBOM 4acTOThI. bueHus.
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3. 3agaua. OnpenenuTs NOTEHIHAT (P, 10 KOTOPOI'O MOYKHO 3apsAuTh YEAUHEHHBIN METaJUINUECKUI

map paguycom R =10 cwm, ecin manpsoxennocts E mosns, mpu koTopoii mporcxoaur npooii Bos-
nyxa, paBHa 3 MB/m. HaliT Takke MakCUMalIbHYIO MOBEPXHOCTHYIO IMJIOTHOCTh O 3JIEKTPUUYECKUX
3apsI0B Mepea MpodoeM.

3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuinmnoHmukoBa

3AYETHBIA BUJIET Ne 12
nuciuiuinHa: «dusukay (2 u3 3)
1. Toxu 3ambikanus 1 pasmbikanus. [locrossHHas Bpemenu RL-nienouku. DHeprus MarHUTHOTO IMOJIS.
2. Ilone numosns, AIEKTPUUYECKUI TUIIOIBHBIM MOMEHT. [lonspu3anus AUANEKTPUKOB, €€ pa3IndHbIe

THUIIBI.
3. 3apaua. IIpocTpaHcTBO MeXAy IJIACTUHAMM IUIOCKOIO KOHJIEHCATOpa 3aIllOJIHEHO JAUAJIEKTPUKOM

(bapdop, £=65), 06vem V xortoporo pasen 100 cm®. IToBepXHOCTHAsA IUIOTHOCTH 3apsna O Ha

IIacTHHaxX KonaeHcaropa pasHa 885 uKi/m?. Beraucauts padory A, KOTOpy0 HEOOXOIMMO COBEP-
IIUTH JJIs TOTO, YTOOBI YIAIUTh IUAJIECKTPUK M3 KOHJIEHCATOpa. TpeHHeM IUAJIEKTPUKA O IIIACTUHBI

KOHJICHCAaTOpa MPpeHeOpeyb.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?ICIfOI?I DEJIEPALIM
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

BAYETHBIN BUJIET Ne 13
mucturuHa: «dusukay (2 u3 3)

1. CTopoHHHE CUIIBI B LEMHU 3IEKTPUUYECKOT0O TOKA. DINEKTPOJBHKYIIAS CHIIA.
2. lnddepennnanbHoe ypaBHEHUE BBIHYKICHHBIX KOJIOaHUN (MEXaHUYECKHUX M AJIEKTPOMATrHUTHBIX )
U ero pemieHue. AMIIUTyaa U ¢$aza BBIHYKIEHHBIX KoneOaHUH (MEXaHMYECKHX U AJIEKTPOMAarHuT-

HBIX).
3. 3amaya. [To 1ByM OECKOHEUHO JTMHHBIM MPSIMBIM MTapaJUICIbHBIM ITPOBOJAM TEKYT TOKH |, = 20 A

u 1, =30 A B orHoM Hanpasiennn. Paccrosure d mexny nposogamu pasuo 10 cm. Beruncnurs
MarHuTHYIO MHAYKIMI0 B B Touke, ynaneHHOM 0T 060MX POBOJOB HAa OJMHAKOBOE PACCTOSHUE
r=10 cm.

3aBenyrwoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AUYETHBIN BUJIET Ne 14
1. MarHuTHOe 1oJie Ha OCH KpYroBOro Toka. MarHuTHOE 10JI€ COJIEHOUA.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemenus. Y paBHeHuss Makcaea.
3. 3amava. TOHKMH JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIPENEICHHBIN 10 JUIMHE 3apsij C JIH-
Heiinoit mnotHocteio 7 =10 MxKn/m. Bomusu cpeaneii uactu crepyxkus Ha paccrosauu I = 20 cm
HaXOAUTCs TodeuHbli 3apsan Q =10 uKi. Onpenenuts cuny F |, neifctyromnyro Ha 3aps.
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3aBenyromnuii kageapoit Vcenaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AUETHBIN BUJIET Ne 15
nucuuiuinHa: «dusukay (2 u3 3)

1. ITonsiTue nosa. HanpskeHHOCTD 3J1eKTpUYecKoro nosist. HanpspkeHHOCTh 371€KTPUUYECKOTo MO

TOYEUYHOrO 3apsana. [IpuHuun cyneprno3uuuu nojiei.
2. Ilorenuunan. Pa3HOCTh MOTEHIIMATIOB U HAMIPSKEHUE.
3. 3anaya. [1o 1ByM OECKOHEUHO AJIMHHBIM NPSIMBIM HapauIeIbHBIM IPOBOJAM TEKYT TOKU |, =50 A

u 1, =100 A B MPOTHBONONOXKHBIX Harpasienusx. Paccrosuue d mexmy npoomamu pasHo 20 cM.

BEIMUCINTE MarHUTHYI MHAYKIHIO B B Touke, ynaneHHOH OT 060MX NMPOBOJOB HA PACCTOSHUE
I, =25 CM OT EPBOTO IPOBOJA U HA I, = 40 CM OT BTOPOIro IIpoBOJa.

3apenyromuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB1§HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIuKoBa

3AUYETHBIN BUJIET Ne 16
mucturinHa: «duszukay (2 u3 3)

1. IToTok BCKTOpa HAIIPSAKCHHOCTH 3JICKTPUYCCKOT'O I10JIA. TeopeMa OCTpOFpaHCKOFO'FaYCCa JJIA

HAIPSDKEHHOCTH AJIEKTPUYECKOTO I10JIS B BAKYyME.
2. 3axo” OMa 111 HEOJHOPOAHOIO YYacTKa LEMH U JUIs 3aMKHYTOH LIETH.
3. 3ama4a. DNEKTPOH B OJHOPOAHOM MarHuTHOM noje ¢ unaykiueil B = 01 T geuskercs mo okpysx-

HocTu. Haiitu Cuity | 9KBHUBAJICHTHOTI'O KPYI'OBOT'O TOKA, CO34aBacMOr'o AIBUKCHHUEM 3JICKTPOHA.

3aBenymouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuInoHIIUKOBa

3AYETHBIM BUJET Ne 17
muctuminHa: «Puznkay (2 u3 3)

1. SHCpFI/IH 3apsaa B JICKTPOCTATUICCKOM II0JIC. IToTenuman mos.
2. DKBUIIOTEHINAIHLHBIE ITOBEPXHOCTH. CBi13p BCKTOpa HANPSAKECHHOCTH U MMOTCHIHAJIA ITOJIA.
3. SHCpFI/IH OJICKTPOMArHUTHBIX BOJIH. I/IMHyJ'ILC SJICKTPOMArHUTHOT'O ITOJIA 3. 33[[8.‘{3.. HpOBOJ’IO‘IHLIfI

BuTOK paguycom I' =4 cm, umeromuii conporusnenue R = 0.01 Om, naxonurcs B oqHopoaHOM Mar-

nutHoM none ¢ unaykiueil B =004 Tn. Inockocts pamku cocTapiseT yron o = 30° ¢ JIMHUSAMU
MHAYKIMK noiisd. Kakoe kosmyecTBo anekTpudecTBa Q MPOTEUET MO BUTKY, €CIIM MAarHUTHOE I0JIE

ucuesger?
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3aBenyromuii kageapon Ycenaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHI POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AYETHBIN BUJIET Ne 18
nuciuiuinHa: «dusukay (2 u3 3)

1. DnexTpudeckoe noJe B BemecTse. Judnekrpuku. HanpskeHHOCTD 3JIEKTPUUYECKOTO MOJIs B BEIlle-

ctBe. JIManeKkTpudeckasl MpOHUIIAEMOCTb CPE/Ibl.
2. DNEeKTpUYECKUH TOK. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOro 3apsiia. Cuiia Toka, BEKTOp MIIOTHOCTH

TOKA.
3. 3agayva. [IpsiMoii mpoBOJ JUTMHOMN | =10 c¢m nomeren B OJHOPOJTHOM MAarHUTHOM T0JI€ C UHIYK-

uueii B =1 Tun. KoHisl ero 3aMKHYTBI THOKUM IIPOBOIOM, HaXOAAIIMMCs BHe 110j1s1. CONpOTHBIIEHUE
R Bceit nenu paBHo 0.4 OM. Kakast MOIITHOCTB P MOTpeOyeTCs I TOTO, YTOOBI IBUTATh MPOBOJI

TepIEHIUKYISPHO THHUAM HHAYKIHHU co ckopocThio V =20 m/c?

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?ICI§OI71 DEJJEPALIA
I'POSHEHCKUWU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIUKoBa

3AUYETHBIM BUJIET Ne 19
mucturinHa: «duszukay (2 u3 3)

1. HpOBO,I[HI/IKI/I B JJICKTPHUYCCKOM IIOJIC. PacnpeﬂeneHHe 3apsa10B B IIPOBOJHUKAX. BJ'ICKTpOGMKOCTB

YEIMHEHHOT0 MPOBOJIHUKA (CephI).
2. Dddext Xomna. 3akoH AMmrepa.
3. 3azmaua. ITo Tonkomy konbiy paguycom R =10 cm paBHOMepHO pacnpenenen 3apsn ¢ nmuHeiiHOl

mnotHocThio 7 =1 HKi/M. B nentpe xonbua naxoaures 3apsag Q = 04 mMxKi. Onpenenurs cuny F
PacTATHBAIOIIYIO KOJIBIIO. B3anmoaericTBUEM 3aps10B KOJIbIa MPeHEeOpedb.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

3BAYETHBIN BUJIET Ne 20
mucturuHa: «duszukay (2 u3 3)

1. KOHZ[GHC&TOPI)I N UX COCAUHCHNA. EMKoCTh cucTeMBI IMPOBOAHUKOB Ha NpHUMEpax IJI0CKOro, mnu-

JUHJPUYECKOT0 U c(hepUYeCKOro KOHIEHCATOPOB.
2. BuxpeBoil xapakTep MarHUTHOTO 1oJid. CBsA3b 3JIEKTPUYECKOTO M MAarHUTHOT'O MOJIEH, Tpeodpas3o-

BaHUs JlopeHa A 37eKTPOMarHUTHOTO MOJIS.
3. 3anaua. ToHKOE KOJIBIO paauycoM R =8 cm HeceT 3apsii, paBHOMEPHO PacIpeIeNIeHHbIH ¢ JMHEHi-

Hoit motHocTeio 7 =10 HKn/M. KakoBa HanpsokeHHOCTs E ayexrprueckoro mons B Touke, paBHO-

y/IaJIEHHOM OT Bcex Todek Konbla Ha pacctosaue I =10 cm?

Ycnaxues P.T.

3aBenyomuii kadenpoii

MUWHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU ST POCCUNCKON DENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MummmmoHmukoBa
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3AUYETHBIN BUJIET Ne 21
mucrurnHa: «duszukay (2 u3 3)

1. DnemenTapHbIi JIeKTpUYECKUi 3apsia. 3akoH KynoHa. 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsiia.
2. MarauTtHas UHAYKIHS B BemecTBe. [{ua-, mapa- u ¢peppomaraneTuku. Bekrop HaMarHMIuBaHUsI.
MarnuTtHas IpOHUIIAeMOCTh. SIBJIeHHe rucTepesuca.

3. 3amaua. J[Be Kpyrible napamienbubie miactunbl paguycom R =10 cM maxonsrcs ma manom (o
CPaBHEHHIO C PaJInyCOM) PacCTOSIHMM JPYT OT Apyra. [lmactuHam CcooOMIMIN OAMHAKOBBIE IO MO-
JyJI0, HO IPOTHBOIOJIOKHBIE 110 3HAKY 3apansl |Q,|=|Q,|= Q. Onpenenuts 310T 3apsan Q , eciu ma-

CTHMHBI NpUTATHBaOTCA ¢ cunoi F =2 MH. Cuurats, uTo 3apsasl pacrpeaensioTcs Mo IIacTHHAM PaB-
HOMEPHO.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /I, MumnoHImukoBa

3AYETHBIN BUJIET Ne 22
mucturnHa: «duszukay (2 u3 3)

1. BeKTOop 3/1eKTpUUYECKOro CMEUIeHUs. DIEKTPOCTaTUKa AUAIEKTPUKOB. Teopema OcTporpaackoro-
["aycca 17151 BEKTOPA 3JIEKTPUUYECKOIO CMELICHHUS.
2. MarnutHas uanykuus. Cuna Jlopenna. Jprkenue 3apsiia B OJHOPOJHOM MAarHUTHOM TTOJi€. Y CKO-
PUTENIH 3apsSHKEHHBIX YacTULL.
3. 3amava. /[Be rpymmbl U3 TpexX IOCIEI0BAaTEIbHO COEIMHEHHBIX 3JEMEHTOB COEIMHEHBI Mapai-
nenbHo. DJIC kaxkaoro snementa pasHa E = 1.2 B, uyrpennee conporusienue =02 Owm. Iomy-
yeHHas Garapes 3aMKHyTa Ha BHelHee conpoTusienne R =15 Owm. Haiitu cuny Toka | Bo BHemmHel
LETH.

3apenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/H\/'ICISOI\/'I OEEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajeMuka M. /. MuIIHoHIIUKOBa

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

1. DnextpoMarautHas uHAYKIMs. 3akoH Papanes u npasuio Jlenma. 3/1C nHAYKIINM KaK CIEICTBUE
3aKOHA COXPaHCHHS SHEPTHUH.

2. Ione aumosns, >IEKTPUIECKHA AUMOIbHBI MOMEHT. [lonspuzaiius TMAIeKTPUKOB, €€ Pa3IuvHbIe
THUIIBI.

3. 3agauda. Cuia Toka B IPOBOJAHMKE PaBHOMEPHO yBennuuBaerca oT |, = 0 10 HEKOTOPOro MakCH-

MaJIbHOTO 3HaueHHs B Teuenre Bpemenn 7 =10 c. 3a 3170 BpeMs B MPOBOIHKUKE BBIIEIHIOCH KOJHYE-
cTBO TetwIoThl Q =1 k. OnpenenuTs CKOPOCTh HapacTaHUs TOKa B MPOBOIHUKE, €CITU COMPOTHUBJIE-

nue R ero pasuo 3 Owm.
3aBenywomuii kadeapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAYKHU 1 BblC]JJEl"‘Q OBPA3OB/§H[/I$I POCCUICKON DEJEPALINU
T'PO3ZHEHCKUIA T'OCYJAPCTBEHHbIM HEO®TAHOU TEXHUYECKNI YHUBEPCUTET
nMeHu akagemuka M. [[. MmmmmoHImukoBa

66



BAUETHBIM BUJIET Ne 24
nucuuiuinHa: «dusukay (2 u3 3)
1. TToTok BekTOpa HAPSIKEHHOCTH dJIeKTprudeckoro noiisi. Teopema Octporpanckoro-I'aycca st
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI B BaKyyMe.
2. TudbdepennuanbHoe ypaBHEHHUE JJIEKTPOMArHUTHOM BOJIHBI.
3. 3ajava. DJIEKTPOH BJIETEI B IPOCTPAHCTBO MEXK/TY TUIACTUHAMU TIOCKOTO0 KOHJIEHCATOPa CO CKOPO-

creio V=10 Mw/c, HanpaBieHHON NapajulebHO MuacTuHaM. Ha kakoe paccTosHue IIpHOIU3UTCS
3JIEKTPOH K IMOJIOKUTENIBHO 3apsKEHHON IJIACTUHE 3a BPEMs JBM)KEHHS BHYTPU KOHAEHcATopa (IoJje
CUMTaTh OJHOPOIHBIM), ecii paccTosuue O Mesxmy miacTMHaMu paBHO 16 MM, Pa3sHOCTb IIOTEHIHA-

nos U =30 B u mna | nnacrun pasna 6 cm?

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCHﬁCISOfI DEJIEPALINA
I'POSHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

BAYETHBIN BUJET Ne 25
mucturnHa: «Duszukay (2 u3 3)

1. ITpumepsl pacuera NOTEHUUAJIOB JJI1 HEKOTOPBIX 3aPSKEHHBIX TEIL.
2. SIBnenue camMouHAYKIMHU. UHIyKTUBHOCTE. IHIYKTUBHOCTH COJIEHOMA.

3. 3anaua. Tonkuii crepsxeHb coruyT B koabio paguycom R =10 cm. On 3apsbxen ¢ nuHeiiHolM mioT-
nocteio 7 = 300 nKu/m. Kakyro paboty A Hamzo coBepmuTh, 4To0bI IepenecTy 3apsan Q =5 HKi u3

HOCHTpPA KOJIbIa B TOYKY, pAaCIIOJIOKCHHYIO Ha OCH KOJIbIla HAa paCCTOSAHUN I = 20 CM OT LICHTpa ero?

3apenyromuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AYETHBIN BUJIET Ne 26
muctuminHa: «Puznkay (2 u3 3)

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

TOYEYHOTO 3apsiaa. [I[pyuHumn cynepno3uimu noyieu.
2. Toku 3ambIKaHus U pa3Mmbikanus. [locrosHHas Bpemenn RL-nienouku. JHeprusi MarHUTHOTO MOJIS.

3. 3agaua. Daekrpoemkocts C mmockoro konaencatopa pasHa 111 n®. dusnextpuk - dpapdop (
&=65). Kongencarop 3apaaunu 1o pazsoctu norermuanos U = 600 B u otkmounnu ot ucrounuka
Hanpsokenns. Kakyro pabory A HykHO COBEpHIUTH, YTOObI BBIHYTH AUINEKTPUK U3 KOHIEHCATOpa?
Tpenune npenedpexumMo Maio.

3apenywomuii kadeapoii Ycnaxues P.T.

MUHVUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTSIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

3AYETHBIN BUJET Ne 27
mucrturnHa: «duszukay (2 u3 3)
1. ConpoTuBieHHE U TPOBOAUMOCTH. 3aKkoH OMa JIsi OAHOPOTHOTO yYacTKa JHUHeHHoH nernu. ud-

dbepennmanpHas Gopma 3akona Oma.
2. BuxpeBoii xapakTep MarHUTHOTO 1oJisA. CBS3b 3NMEKTPUIECKOT0 M MAarHUTHOTO TOJIeH, Tpeodpaso-

BaHMs JIopeHna 1J1s SJI€KTPOMArHUTHOTO TOJISL.
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3. 3ajaua. [To TOHKOMY HPOBOJLY, M30THYTOMY B BUJI€ PAMOYTOJIbHKKA, TedeT Tok | = 60 A. Jlnuusl
cropoH npsamoyronsauka pasabl @ =30 cm u D =40 cm. Onpenenuts MarauTHyto nHAyKImio B B

TOYKEC MEPECCUCHUA JHaroHaneu.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNSI POCCI/II7ICI§OI>1 OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEO®TAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /[, MuimnoHImukoBa

3AUYETHBIN BUJIET Ne 28
nuciuiuinHa: «dusukay (2 u3 3)

1. IlocnenoBarenbHOE U MapajlieIbHOE COEANHEHHE TPOBOIHUKOB.
2. MarautHoe nose JBuxyuierocs 3apsiia. 3akoH buo-Casapa-Jlamiaca. Beiuncinenne nHaykuuu

IPSMOJIMHEHHOTO MPOBOJAHUKA C TOKOM.
3. 3anaua. Tonkuii crepsxens amunoit | =10 cm paBHOMepHO 3apssken. Jluneiinas motHocTs | 3apsia

pasna 1 MxKn/m. Ha npomomkenun ocu crepsxns Ha pacctosuuu a =20 cm or 6aumskaiimero ero
KOHIIA HAXOMUTCA TOYEUHbIH 3apsan Q =100 uKi. Onpenenuts cuny F B3anmopeiicTeus 3apsiken-

HOT'O CTCPIKHA XU TOUCUHOI'O 3apsaaa.

3aBenyouuii kadeapoii Ycnaxues P.T.

3 cemectp

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH_IEl"p OBPA3OB/§HI/Iﬂ POCCI/II?ICIfOI?I DEJIEPALIM
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
WMeEHHU akajeMmuka M. /. MunoHIuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 1
mucuurHa; «dusukay

1. BHemnuit potosddext u ero 3akoHsl. OnbiTel CToneroBa. PoToHBI. YpaBHeHHE DUHIITEHHA 115

BHemHero Gororddexra.

2. OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTUKH.

3. 3amaua. Ha mpuibHYyI0 mieHKy (N=1.3), HaXOAIIyIOCS B BO3AYXE, MMa1aeT HOPMAIBHO My4OK Oe-
joro cBeta. [Ipu Kakoi HauMeHbIIeH ToMIMHE (IICHKH OTPaXKEHHBIN CBET C JUTMHOW BOJIHBI A =

0.55 MKM OKa)keTcsl MAKCUMAJIbHO YCUJIEHHBIM?

3aBenyrwomuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 2
mucramnHa: «Dusukay
1. S nepusle cuiibl. Me30HBI
2. 3akoH npenomiuenus. [lonHoe otpaxenue.
3. 3amaua. PaccTosgHue Arz1 MeXAy BTOPBIM U IIEPBBIM TEMHBIM KoJblaMu Hpl0TOHA B OTpak€eHHOM

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

3aBenywoumuii kadeapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3BOBAHWS POCCUNCKOI ®EJEPALIMU
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 3
JUCHUIUIMHA: «Du3uKa»
1. Judpakuus @paynrodepa Ha OTHON MIECITH.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.
3. 3agaua. Kakas nomns sHepruu (GoToHa U3pacxoioBaHa Ha paboTy BBIPbIBAHUS (DOTOIIEKTPOHA, €CIIH

KpacHas rpanuia Gorodppexra A =307 HM 1 MaKCUMalIbHAs! KUHETHYECKast JHEPTUS T max HOTORIIEK-

TpoHa paBHa 13B?

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIU(OI\/II DEJJEPALI
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 4
mucnuIuinHa: «Du3ukay
1. [Tnockoe 3epkano. M3o0pakeHne B TUIOCKOM 3epKaie.
2. Nudpaknus Opaynrodepa Ha 1udpakinOHHON pELIETKE.
3. 3agaua. BbluncnuTe paauyc ps msaTOM 30HBI DpeHens Ui IJIOCKOIO BOJHOBOIO (pOHTa
(4 = 0.5 MkM), eciii TIOCTPOCHHUE ICTACTCS T TOYKU HAOJIIOICHHS, HAXO/ISIIEHCS Ha pacCCTOSIHUM b =

IM OT ppoHTa BOJHBIL.

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJJEPALIA
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTSAHOM TEXHUYECKNU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

DK3AMEHAILIMOHHBINA BUJIET Ne 5
mucnuiuinHa: «duszukay
1. Chepuueckoe 3epkaino. M3o0paxkeHue B chepuueckom 3epKale.

2. YpaBHeHMe DiHIITeHA A1 BHEIIHEro GoTorddexTa.
3. 3amaua. Onpenenuts sHepruto W, uznydaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOTO OKOIIIKA TLIO-

maapio S = 8 cM? MIaBUILHOM TIeuH, eciu ee TemnepaTypa T=1200 K.

3aBenymouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIA
I'POBHEHCKUU T'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

DK3AMEHALIMOHHBIN BUJET Ne 6
OUCIHUIIJIINHA. «q)I/I3I/IKa>>

1. Teopust atroma Bogopoza o H. bopy. CriekTpanbHbie cepuu aTomMa BOJIOPO/Ia.
2. JIunza. [ToctpoeHune u300pa>keHus B JIMH3AX.
3. 3agava. Yrou Bproctepa Og npu mazieHuu cBeTa U3 BO3[yXa Ha KPHCTAILI KAMEHHOM coyn paBeH 57°,

Omnpenenuts CKOPOCTh CBETA B 3TOM KPUCTAJLIE.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BI)IC]_LIEFUO OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIUN
I'POBHEHCKWU I'OCYJJAPCTBEHHbBIM HE®TSHOU TEXHUYECKMM YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImukoBa
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DK3AMEHALIMOHHBIN BUJET Ne 7
mucnuniuHa: «dPusuka
1. Uarepdepennus ceeta. MHTEHCHBHOCTH CBETOBOM BOJIHEL. [Ipunnmn cynepno3uiuu. [Ipoctpan-
CTBEHHAs! U BpPEMEHHAasi KOT€PEHTHOCTh. Y CJIOBHSI MAKCUMYMa 1 MUHMMYMa MHTEHCUBHOCTH CBETA
pU UHTEPPEPEHIIUU BOJH OT ABYX KOT€PEHTHBIX UCTOYHUKOB..
2. B3auMonelcCTBHs H3IydeHHs C BeEUIECTBOM. BrIHyXneHHOe uznydeHue. BwiBox (opmyisl

M.Ilnanka no A.DUHIITEHHY.
3. 3agaua. [ludpakmuonnas pemerka coaepxxut N = 200 mrpuxoB Ha 1 mMm. Ha pemerky namaer Hop-

MaJlbHO MOHOXpoMaTudeckuii cet (A = 0.6 MkM). MakcuMyM Kakoro HauOOJIbIIEero NOpsAKa 1aeT ITa

peuieTka?
3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCHPICISOPI DOEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
nucnuria: «dusuka

1. UnTepdepenius caera.
2. Umnynbe ¢porona. JlaBienue ceera. KBaHTOBOE M BOJHOBOE O0BSICHEHHUE J1aBJICHUS CBETA.

3. 3amaya. Ha y3kyto miensb najjaeT HopMajabHO MOHOXPOMATHYECKHUI CBET. YTOJI (POTKIOHEHHUS ITyYKOB
CBETa, COOTBETCTBYIOIIMX BTOPOM CBETIION audpakimuoHHON mojoce, paBeH 1°. CKOJBKHAM JIHMHAM
BOJIH MAJAl0IIero CBeTa paBHA IIMPUHA HIETU?

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 9
aucuuIuinga; «Pusukay

1. aTepdepeHius B TOHKUX TJICHKAX.

2. KBaHTOBOE 1 BOJTHOBOE OOBSICHEHHE AAaBIICHHSI CBETA.

3. 3amaya. OnpenenuTs AIUHY BOJIHBI A (POTOHA, UMIYJIHC KOTOPOTO paBEH UMIYJIbCY JEKTPOHA, 00-
JaJlaromiero ckopocthio V=10 Mwm/c.

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 10
quciuminHa: «Pu3nka»
1. [Tonoce! paBHo# TonmuHbl. Konsia HeroToHa.
2. JleexT Macchl ¥ SHEPTHUS CBSI3U spa.
3. 3agaya. 3BykoBble Kosebanus yactoroi v = 0.5 kI'n u ammurynoit 4 = 0.25 MM pacpocTpass-
10TCcs B ynpyroii cpeae. Jnuna BonmHbel A= 70 cM. Haiftu: 1) ckopocTs V pactipocTpaHeHus BOJH; 2)
MaKCUMabHYI0 CKOPOCTh (0&/dt)max ABMIKEHHS YACTHIL CPEIIBI.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWUHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINUA
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MmmmmoHImukoBa
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DK3AMEHAIIMOHHBIN BUJET Ne 11
mucnuminHa: «Dusnkay

1. [Mpunnun I'iolirenca-@penens. 3ousl Openenst. Judpakuus OpeHens Ha KPYTJIOM OTBEPCTHH H
JIACKE.

2. D¢ dexTuBHAS Macca SJIEKTPOHOB B KPUCTAILIAX.
3. 3apaua. [Ipu yBennyeHHH TEPMOAMHAMHYECCKON TemIieparypbl I’ 4epHOro Tejia B JBa pas3a JJIHHA

BOJIHBI Am, HA KOTOPYIO MPUXOAUTCS MAKCHMYM CIIEKTPaTbHOM MIIOTHOCTH YHEPTETUUECKON CBETUMO-
ctu U(A,T) ymenbimmaocs Ha AL = 400 uM. OnpeienTh HaYadbHYI0 U KOHEUHYIO TeMreparypbl 11 u

T>.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/I}I POCCHﬁCISOFI OEJJEPALIMN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
muciuminHa: «Pu3nka
1. Audpakuus Ha KpyrjioM OTBEPCTHH U Ha JHCKE.
2. AtomHoe sapo. [ledekT Macchl U SHEPTUsI CBSI3U SApa.
3. 3amaua. BosiHa pacnpocTpaHsercs: B ynpyroi cpeie co ckopocteio V=100 M/c. Haumensinee pac-
CTOSTHUEAXMEXK 1y TOUKaMH cpefibl, (ha3bl KoIebaHuii KOTOPBIX MPOTHUBOIMOIOKHBI, paBHO 1 M. Ompe-

ACJIUTh 4aCTOTY KOJIEOAHHUH.

3aBenyrommii kageapou Ycenaxuesn P.T.

MHHHCTEPCT]?O HAVYKHU U BBICH.IEI:O OBPA3OB/§HI/Iﬂ POCCI/II?IC}J(OI?I DEJIEPALIM
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajeMmuka M. /. MumoHIuKoBa

Ok3ameHaMOHHbBIN Oner Ne 13
aucuuiuHa: «dusuka
1. PanuoaktuBHOCTH. Anlb(a-, 6eTa- v , raMMa-u3IydeHus saep. 3aKOHBI PAAMOAKTUBHOIO pacnaa.

2. EcrecTBeHHBIN 1 MOJSIPU30BaHHBIN CBET. Buabl nonsipusanuu.
3. 3amaua. Tonkas meHka TonmuHoN 0.41 MKM U3 MPO3pPAavYHOrO MJIACTUKA C TTOKA3aTEJIeM MpeoMIie-

HUs N=1.5 ocBeleHa 6eIbIM CBETOM, MAJa0IUM HOPMAJIbHO K MOBEpXHOCTH. Kakue IMHBI BOJH U3
BUJUMOTO Juana3zoHa OyayT yCUJIEHbI B OTPaXKEHHOM ITyuke?

3apenyrwoumuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CIU<OI71 OENNEPALINU
I'PO3HEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 14
OUCIHUIIJIINHA. «q)I/ISI/IKa»

1. SAnepubie peakiuu. [Ipobaemsl siepHOI SHEPTETUKH.
2. 3aKoHBI U3Iy4eHHs a0COTIOTHO YepHOTO Tea. Pactipenenenne sHEprun B CIIEKTPE a0COIOTHO Yep-

HOT'O Tena.
3. 3anaya. Korga npubop mist HabmoaeHus konen HproToHa nmorpy3miu B )KUJIKOCTh, IUAMETP BOCh-
MOTO TEMHOT'O KoJiblla yMeHbIImiIcs ¢ 2.92 cM 10 2.48 cM. Uemy paBeH MokaszaTelb MPeoMIICHUs

KUJIKOCTH?
3aBenymouuii kadeapoii Ycnaxues P.T.

MUWUHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINUA
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuinoHIuKoBa
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DK3AMEHAIIMOHHBIA BUJIET Ne 15
JqucuuniInHa: «Pusukay
1. Kitaccuueckas a1eKTpoHHas Teopus aucniepcuu. CBs3b AUCHEPCUH € TOTIOIEHUEM.
2. Yactuna B OJHOMEPHOU MPSAMOYTOJIBHOM NOTEHIMAIBbHOH siMe. KBaHTOBaHNE SHEPIUM U UMITYJIbCA
YaCTHLIBI.
3. 3agaua. B onbite FOHra paccrosiaue dmexny mensmu paBao 0.8 mm. Ha xakom paccrosiHum | ot
IIeJie CIeyeT pacioioKUTh 3KpaH, 4To0b! mupuHa b nHTepdhEepeHIMOHHON MOJIOCH 0Ka3aI0Ch PaB-

HOU 2 MM?
3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DENNEPALINN
I'POSHEHCKUU I'OCYAJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 16
JUCIUINIMHA: «DHU3uKay

1. DHeprus u umiynbe GotoHa. JlapneHue cBeTa.

2. Onsit Ultepna u I'epnaxa. Cnul 35nexktpoHa. CHMHOBOE KBAaHTOBOE YHUCIIO.

3. 3anaya. Ha myTu cBeTOBOM BOJIHBI, UAYLIEH B BO3AYXE, IOCTABUIIN CTEKISIHHYIO IUIACTUHKY TOJIILU-
Ho# h= 1 mm. Ha ckoyibko U3MEHMIIACHh ONITHYECKAs ITTMHA ITYTH, €CJIM BOJIHA Ma/1aeT Ha TUIACTUHKY: 1)

HOpMaJIbHO; 2) o yrioM 0= 30°?

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DENEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 17
JgucrunianHa: «Duszukay

1. Paccesnue cera. 3akoH byrepa. PaneeBckoe paccesHue.

2. KopnyckynsipHO-BOJIHOBOM Ayan3M CBOWCTB BELIECTBA U €ro ONbITHOE 000CHOBaHUE. [ nnoTesa
ne bpoiins. OneITel 0 JUQPAKIUU 3JEKTPOHOB, AaTOMHBIX U MOJIEKYJISIPHBIX ITY4KOB.

3. 3amava. Yron oMeXay MUIOCKOCTSMHU MPOMYyCKaHUs MOJIsIpH3aTopa U aHanu3aropa paseH 45°. Bo
CKOJIBKO Pa3 YMEHBIIUTCA HHTEHCUBHOCTD CBETA, BBIXOAAIIETO U3 aHAIU3aTOPa, €CIIU YIOJl YBEJIIMYUTh

1o 60°?
3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJIEPALIMNA
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

DK3AMEHAIIMOHHBIA BUJIET Ne 18
JqucrunianHa: «Dus3ukay

1. YpaBHenue DitHIuTeiHa A5 BHeHero GoTtorddexTa.
2. CranmoHapHble cocTOssHMs. YpaBHeHue [lIpennHrepa s crallMOHApHBIX COCTOSIHUM. [[BH>KeHHe

cBOOOTHOM YacTHIbI. YacTHIIa B OTHOMEPHOH MPSIMOYTOJIbHOMN MOTEHIUAIBHOM sSIME.
3. 3agava. ['ups, moaBemieHHas Ha MPYXKHUHE, KOJIEOIETCs M0 BEPTUKAINA C aMILTUTYI0i A = 4 cM.

OmnpenenuTh NOJIHYIO dHEpruto E xoneGanuit rupu, eciu xecTKocTh npyxuHbl K = 1 kH/M.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3BOBAHWS POCCUMCKOM ®EJEPALIMU
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 19
aucuuIuinga: «Pusukay

1. ITonsspu3zanus cBeTa Npu OTPaKEHUHU U NpeIoMiIeHuH. 3akoH bprocrepa.

2. MexaHnuveckue rapMoHndeckue kojaedbanus. ['apmMonnueckuit ocimunsatop. [IpyxuHHBINA, Gusnye-
CKHUH U MaTeMaTU4YEeCKUI MassTHUKU. ATOM Bojiopoaa. [ maBHoe, opOUTaIbHOE U MATHUTHOE KBAHTOBbBIE
ymciia. MarHuTHbI MOMEHT aToMa. KBaHTOBaHME MOMEHTa UMITYJIbCA.

3. 3amava. Konbiia HeroToHa HaOMOJAI0TCS C MMOMOIIBIO IBYX OJMHAKOBBIX IIOCKOBBITYKIIBIX JIMH3
paanycoM KpuBU3HBI R = 1 M, CJI0)KEHHBIX BIJIOTHYIO BBITYKJIBIMU ITOBEPXHOCTSIMH, TaK YTO TUIOCKHE
MOBEPXHOCTH JIMH3 MapajuienbHbl. ONpenenuTh paauyc 2 BTOPOro CBETIIOTO KOJIbIla, HAOI01aeMOoro
B OTpa’kKeHHOM cBeTe (A = 660 HM) py HOPMAIBHOM IaJICHUU CBETa Ha MOBEPXHOCTh BEPXHEH JINH3HI.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKU U BbICIHEFp OBPA3OB/§HI/I}I POCCI/II?'ICISOP'I OEEPALIU
I'POSHEHCKUWU 'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajeMmuka M. /. MummoHIuKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 20
mucturuHa: «duszukay (3 u3 3)

1. UatepdepeHIMOHHAs KapTUHA OT IBYX KOT€PEHTHBIX HCTOYHHKOB.
2. ludpaxiusi Ha KPyrioM OTBEPCTUU M HA JTUCKE.

3. 3amava. Kakoii HaumeHbIeH paspernatomniei cuioi R nomknaa o0magars audpakimonHas pemeTka,
YTOOBI C €€ MTOMOIIBI0 MOYKHO OBLJIO Pa3pelInuThb JIBE CIICKTPaJbHbIC JIMHUHU Kaaus (A1 = S5S78 HM u A2 =
580 um)? Kakoe HamMensbIiee unuciio N IITPUXOB J0JDKHA UMETh 3Ta PEIIETKA, YTOOBI pa3peliicHue

OBLII0 BO3MOXKHO B CIIEKTPE BTOPOTO MOPSAKA.

3aBenywouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJJEPALIA
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajeMuka M. /. MuIIHoHIIUKOBa

Ox3ameHanMoHHbIH Onset Ne 21
auciuminHa: «Pu3nka»

1. 3akon Mamtoca. JIBoiiHoe stydenpenomienne. MickyccTBeHHas onTHYecKas aHU30TPOIUS.
2. T'apmoHuueckue konebdaHust U UX xapakrepuctuka. JuddepenuuanbHoe ypaBHEeHUE TapMOHHUYE-
CKUX KOJIeOaHHH.
3. 3anmava. Ha nudpaxmuonnyro pemerky, coaepxairyto N= 100 mrpuxoB Ha 1 MM, TagaeT HOPMAIHHO
MOHOXPOMaTHUYECKUI cBeT. 3puTeibHas TpyOa ClIeKTpOMETpa HaBeJEHAa Ha MAaKCUMYM TPETHEro Io-
psanka. YtoObl HaBecTH TpyOy Ha Ipyroil MakKCHUMYyM TOTO YK€ MOpSKa, €€ HYKHO IOBEPHYTh Ha yro
A =20°. Onpenenuts [UIMHY BOJHBI A CBETA.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BI)IC]_LIEI"UO OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU T'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 22
mucramnHa: «Dusukay
1. KBanroBas runore3a u ¢popmyna [lnanka.
2. KorepeHTHbIE HICTOYHUKH CBETA.
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3. 3amava. Temneparypa 7 uepHoro tena paBHa 2 kK. OnpenenuTs: 1) cieKTpanbHYIO IMIJIOTHOCT YHEP-
ruu u3ydeHus U(A, T) mutst ;umHbl BOHBL A = 600 HM; 2) SHEpreTHYECKYI0 CBETUMOCTh R B MHTEpBase

JUTHH BOJH OT A1 = 590 aM 10 A2 = 610 HM.

Ycnaxues P.T.

3aBenyromuii kageapon

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCHPICISO?I DEJIEPALINA
I'POSHEHCKUU I'OCYAJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

Ox3ameHannoHHbIH Oner Ne 23
muciuminHa: «Pu3nka»
1. ducnepcus ceera. O61acTH HOPMAILHON M aHOMAIILHOM TUCIIEPCHHU.

2. JIunza. [Toctpoenne n3o0paxeHus B TUH3AX.
3. 3agaua. Onpenenuth JUIMHY A Oeryinel BOJIHBI, €CIIM B CTOsYeH BosHE pacctosiHue | mexmy: 1)

MIePBOM M CEBMOM IMMYYHOCTSMH PaBHO 15 ¢M; 2) IEPBBIM M YETBEPTHIM Y3JIOM paBHO 15 cMm.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAVKHU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 24
nucnumnHa: «Pusukay

1. BeiBox u3 hopmynsl [lnanka 3akonoB Buna u Credana-bonbiivana.

2. [TpoxosKIeH e YaCTHIL Yepe3 MOTCHIIUATbHbIH Oapbep.
3. 3agada. [{ns mpekpamienust porodddexra, BEI3BAHHOTO 00JydeHHUEM IUIATHHOBOMN TUIACTHHBI YIThb-

Tpa(HOIETOBBIM CBETOM, HYXXHO MPUJIOKUTH 33JICP’KUBAIOIIYI0 pa3HOCTh noTeHnuanos Us = 3.7 B.
Ecnn muiaTHHOBYIO IUTaCTHHY 3aMEHUTH IUTACTHHON U3 IPYroro MaTepuaia, TO 3a1epKHUBAIOIIYIO pa3-
HOCTb ITOTEHUUANIOB ITpuaeTcs yBeauuuTs 10 Uz = 6 B. Onpenenuts padboTy A2 BBIXOAA 3JIEKTPOHOB C
MOBEPXHOCTH HOBOM TUTACTHHBI, €CJIN IS TUIATHHBI padoTta Beixoga Ar = 6.3 3B.

Ycnaxkuen P.T.

3aseayromuii kageapoi

MUHUCTEPCTBO IjAYKH U BBICILIETO Q‘BPA3OBAHI/‘II}I POCCI/IPICKOIZI OEJJEPALIMN
I'POBHEHCKWU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akajgeMuka M. [, MuInoHIIUKOBa

DK3aMeHaMOHHbIH OmieT Ne 25
qUcHUIUINHA: «DPU3HKa»

1. Mudpaxuus @paynrodepa Ha 1uppakIMOHHON pelieTKe.

2. SAnepubie cuibl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJL.

3. 3amayga. [Tnockast 3BykoBas BosiHa umeet nepuon 7' = 3 mc, aMmutyay 4 = 0.2 MM ¥ IJIMHY BOJIHBI
A=1.2 m. J]ns1 Touek cpenbl, yaleHHbIX OT HCTOYHUKA KOJIeOaHUI Ha paccTosHUE X = 2 M, HaiTu: 1)
cmemenne &(x,f) B MoMeHTt = 7 Mc; 2) ckopocTh O&(x,?)/0t m yckoperue 02E(x,1)/0t2ans Toro xe Mo-
MeHTa BpemeHHu. HauanbHyto a3y konebaHuil NpUHATH paBHOM HYIIIO.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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DK3AMEHAIIMOHHBIA BUJIET Ne 26
JqucuuniInHa: «Pusukay

1. Baetmauit poroaddext u ero 3akonbl. OnbiTel CToseToBa. @OTOHBI. Y paBHEHHE DWHIITEHHA TSI
BHemHero Gororddexra.
2. OCHOBHBIE 3aKOHbBI T€OMETPUYECKON ONTHUKH.

3. 3agaua. CpeHEKBaIpaTUYHOE 3HAUCHUE MHIAYKIIMU MAarHUTHOTO IIOJIS B QJIEKTPOMArHUTHON
BosiHE paBHO B= 2.50 uTn. KakoBa HHTEHCUBHOCTH 3TON BOJIHBI?

3aBenyromuii kadgeapoi Ycnaxues P.T.

KpnTepnn OlleHKH 3HAHHUH CTYACHTA HA IK3aME€HE

OneHka «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, [IOKa3aBIIEMY BCECTOPOHHUE, CUCTEMAaTU3UPOBAHHbIE,
ri1yOoKre 3HaHUs y4eOHOM IpOrpaMMbl IUCLUIIIIMHBI U YMEHHE YBEPEHHO PUMEHSTh UX Ha IPAKTUKE
IPU PEeLICHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE U MPaBUIbHOE 000OCHOBAHNE NIPUHATHIX PEIICHUH.
OuneHka «X0pouo» - BBICTABISETCS CTYACHTY, €CJIU OH TBEPJO 3HAET MaTepHual, TPaMOTHO U
[0 CYLIECTBY M3JIaraeT €ro, yMeeT NIPUMEHATh MOIy4YeHHbIC 3HaHUS Ha IIPAKTHKE, HO JIOMYCKaeT
B OTBETE WU B PEIICHUH 3371a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE MOXKET yCTPAHUTh C NO-
MOUIbIO JIOTMOJHUTENIBHBIX BOIIPOCOB MPENoJaBaTels.

OneHka «yA0BJIETBOPUTEJIBLHO» - BHICTABIISIETCS CTYJIEHTY, IIOKa3aBlIeMy (pparMeHTapHbIi, pa3po3-
HEHHBII XapakTep 3HaHUH, HEIOCTATOYHO IPaBUIIbHbIE (OPMYIUPOBKH 0a30BbIX MOHATHH, HapyIIe-
HUS JIOTHYECKOM MTOCIIEeI0BAaTEIbHOCTH B M3JI0’KEHUH IPOrPaMMHOI0 MaTepHaia, HO IIpy 3TOM OH BIla-
JIeeT OCHOBHBIMM pa3zziejaMu y4yeOHOM MporpamMmbl, HEOOXOAUMBIMH JJIs AajbHEHIIEro o0y4eHus u
MO>KET IPUMEHSTH MOJIyYEHHbIE 3HaHUs 10 00pa3lly B CTAHIAPTHON CUTYyalUH.

OneHka «Hey/10BJIeTBOPUTEIbHO» - BHICTABIISETCS CTYACHTY, KOTOPbIM HE 3HaeT 00JbLIeH YacTH
OCHOBHOTIO COJ€p)KaHHUs yuyeOHON NmporpaMMbl JWCHUIUIMHBI, JAOIyCKaeT IpyOble OMIMOKU B
(bopMyIHpPOBKaX OCHOBHBIX OHATHH AMCIUIIIIMHBI U HE YMEET UCI0JIb30BaTh MOJYYEHHbIE 3HAHUS
IpU PEIIEHUN TUMOBBIX MPAKTUYECKUX 3a/a4.

KommexT 1adoparopHbix pador

HaumenoBanue mab. pabot

=
~
=
Ne paznena
TUCTIATITAHBI

1. Il cemectp

1,2. | O6paboTka pe3yabTaToOB (PU3MUECKOTO HIKCIEPUMEHTA.
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Ompenenenne yCKOpeHHUs: CBOOOTHOTO TajeHus () ¢ TOMOIIBIO
MaTeMaTH4YCCKOIro MassTHHUKa

Onpe;[eneHHe MOMCHTA MHCPIHUHU C IOMOLIBIO MadTHUKA Maxkc-
BCJl1a

Omnpenenenne ko3 duiimenTa BHyTpEHHET0 TPEHUS KUIKOCTH 110
metony Crokca

OmnpepeneHre OTHOMICHHS TEINIOEMKOCTEH BO31yXa IPH IMTOCTOSH-
HOM JAaBJIEHUU U 00bEME

3. 3. Il cemectp

N3ydeHnue aneKTpon3MepUTENbHBIX IPUOOPOB

N3ydenue paboThI 2JIEKTPOHHOTO ociuiorpada

Omnpenenenue paboThI BEIXOJa NIEKTPOHOB U3 METAILIA

I/I3yquI/Ie SJICKTPHUYCCKUX CBOMCTB CCTHCTOJJICTPUKOB

OHpG[{GHeHI/Ie OTHOIICHMHA 3aps/ia 3JICKTPOHA K €T0 MaCCC€ METO-
JAO0M MAar"HeTpoOHa.

4, 4, IV cemectp

JIMH3BI ¥ UX NOIPEIIHOCTH

OHpeI[eJ'IeHI/IC pacCToAHUA MCKAY HICIISIMU B OIIBITC IOnra

HccnenoBanue 3akona Maimoca 1 MpOXO0XKIACHUS NOJIIPU30BaH-
HOTO CBeTa 4yepe3 (a3oByIO IUNIACTHHKY

Omnpenenenne GOKYCHBIX PACCTOSTHUN TIOJIOKHUTEIBHOM U OTpHILIA-
TellbHOM MMH3 MeTo oM beccens

Kpurepun ouenku:

— 32 BBINIOJIHEHUE OJJHOH J1Ta0b0paTOpHOI paboTHI CTYIEHT Moityyaet 4 6asia.
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