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IMacnopT poHIa OLIEHOYHBIX CPEACTB MO TUCUHUIINHE «DU3NKA)

KonTpoaupyemsle pasznensl
JTUCLUIUIMHBI

Kon
KOHTPOJINPYEMOU
KOMIIETEHIIUH

HanmMmenoBaHue O1leHOYHOTO
cpeacTBa

®du3nuecKrue OCHOBBI MEXaHUKHU

OMK-2

Cniocoben MIPUMEHSTh
COOTBETCTBYIOIIUH  (pHU3HKO-
MaTeMaTUYECKUW  ammapar,
METO/IbI aHanm3a u
MOJICIIMPOBAHMUS,
TEOPETUYECCKOTO u
HKCIEPUMEHTAIBHOTO
UCCIICIOBAHHS TIPU PEIICHUU
po(hecCHOHANTLHBIX 3a]1a4.

MonekynspHas ¢pusuka, u
TEPMOIMHAMHKA

OrnK-2

Cnocoben PUMEHSTh
COOTBETCTBYIOLIMH  (pu3HKO-
MaTeMaTU4ecKuil  ammapar,
METOBI aHam3a u
MOJICTTUPOBAHHS,
TEOPETHYECKOTO "
AKCIIEPUMEHTAIILHOTO
UCCIICIOBAaHHS TIPH PELICHUN
npodeccHoHaIbHBIX 3a/1au.

DneKTpoauHAMHKA

OMK-2

Cnocoben MPUMEHSTh
COOTBETCTBYIOLMH  (pu3HKO-
MaTeMaTH4YeCKUil  ammapar,
METO/bI aHanmn3a u
MOJIETTUPOBAHUS,
TEOPETUYECKOT O U
AKCIIEPUMEHTAJILHOTO
UCCIIE/IOBaHMs TPH PELICHUU
MPoECCHOHANIBHBIX 3aJ1a4.

Konebanus 1 BOJTHEI

OnK-2

Cnocoben IPUMEHSTh
COOTBETCTBYIOIIUNA  (PU3UKO-
MaTeMaTHYeCKUi  ammapar,
METOIBI aHam3a u
MO/JICJINPOBAHMUS,
TEOPETHYECKOTO "
HKCIEPUMEHTAIBHOTO
WCCIIC/IOBAaHHS TIPH PEIICHUN
npodecCHOHATIBHBIX 33]1ay.

OnTuka (reomeTpudeckas 1
BOJIHOBAs)

OnK-2

Crniocoben MIPUMEHSITh
COOTBETCTBYIOLIMH  (pu3HKO-
MaTeMaTH4YeCKUil  ammapar,
METO/IbI aHamn3a u
MOJIETTUPOBaHUS,
TEOPETUYECKOTO "
AKCIIEPUMEHTAJILHOTO
UCCJIEOBaHMS IIPU PELICHUU
poeCCHOHAIBHBIX 3a]1a4.

KBanToBas ¢uzuka.

OnK-2

Cnocoben MPUMEHSTh
COOTBETCTBYIOIIUN  (pU3UKO-
MaTeMaTU4eCKUil  ammapar,




METO/IbI aHaym3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO u
AKCIIEPUMEHTATILHOTO
UCCJIEIOBAHMS TIPU PELICHUH
po(ecCHOHANBLHBIX 3a]1a4.
7 | DneMeHThl GU3UKHA aTOMOB U NK-1 Crniocoben MIPUMEHSATH
MOJIEKY COOTBETCTBYIOIIUN  (PU3UKO-
MaTeMaTUYECKUW  ammapar,
METO/IbI aHaym3a u
MOJICIIMPOBAHMUS,
TEOPETUYECKOTO u
HKCIEPUMEHTAIBHOTO
UCCJIEIOBaHMS TIPU PELICHUU
po(ecCHOHANBLHBIX 3a]1a4.
8 | DnmeMeHTHI GU3UKK aTOMHOTO SApa U nK-1 Crniocoben MIPUMEHSATH
AJIEMEHTAPHBIX YaCTHUI] COOTBETCTBYIOIINN  (PHU3UKO-
MaTeMaTUYeCKUd  ammapar,
METOBI aHam3a "
MOJICTTUPOBAHUS,
TEOPETUYECKOTO "
AKCIIEPUMEHTAJILHOTO
UCCJIEIOBAHUS TIPU PEUICHUH
POECCUOHAIIBHBIX 3a]1a4.
IlepeyeHb O1lIeHOYHBIX CPEACTB.
Ne i/ | HammeHOBaHUE OLIEHOYHOTO Kpartkas xapakrepuctuka [IpencraBnenue
CpeacTBa OIICHOYHOT'O CPEJCTBA OILICHOYHOT'O CPEJICTBA B
done
1 3anaya [Ipo6nemHoe 3amanue, B | 3ajaHus Ui pelIeHUs
KOTOPOM oOy4JaroniemMycs 3a1auun
npeagaraioT OCMBICIIUTh
peanbHy0 MPOQPECCHOHATBHO
- OpPUEHTUPOBAHHYIO
CUTYalHIO, HEO0OXOUMYIO
TUTST peleHus TaHHON
poOIeMbI
2 JIaboparopHoe 3a1aHue Brimonnenue cryaeHToM | KomruiekT mabopaTopHbIX
nabopaTopHoi pabOTHI 1O pabot
paznenam
3 KonTponbnas pabota CpenctBo npoBepku ymeHui | KoMIIIEKT KOHTPOJIBHBIX
MIPUMEHSITh MOJTy4YeHHBIC 3a/laHuil TI0 BapHaHTaM
3HAaHUS JUIS pEIIeHUs 3aaad
OTIpEJIeIEHHOTO TUIIA 110 TeMe
WITH pazueny yaeOHOU
JUCITUTUIAHBI.
4 Bomnpocs! mis pyoexxHon CpenctBo KOHTPOJIS [lepeuens Bompocos
aTTecTaluu YCBOCHUS y4ueOHOro
MaTepuana. [IpomykT
CaMOCTOSITENIbHOM ~ paboThI

CTYIEHTa, MPEICTABISIONINN
co0ol KpaTKoe W3II0KEHHUE B
MMCEMEHHOM BUJIE




TCOPCTUUCCKOTIO MaTCpuraia

3aueTHO->K3aMeHAIlMOHHEIE
MaTepUaIbl

CpenctBo KOHTPOJIS
YCBOCHHS yueOHOro
MaTepuaia TEeMbI, pa3Jelna
WK pa3ziesioB

JVCIIUATUTAHBI, B BUJIC
cobecenoBaHus
pero1aBaTens u

oOyyJaromerocs

KomimiekT 3aueTHo-
3K3aMCHAIIUOHHBIX 6I/IJIGTOB




KENUC-3AJIAUH

2 cemecTp
3aganue 1

1. JIBe aBTOMAIIMHBI ABMKYTCS IO JOPOraM, yrojl Mexay KOTopbiMH, a = 60°. CKOpOCTh aBTOMAIINH
01= 54 xM/4 11 v2= 72kM/4. C KaKoi CKOPOCTHIOV YAAISIOTCSIMAIIUHBI OJHA OT APYroii?

2. Opyaue, >KeCTKO 3aKpeIUICHHOE Ha >KeIe3HOJOpPOKHOW miaaTdopme, MPOU3BOIUT BHICTpEI
B/I0JIb IIOJIOTHA >KE€JIE3HOM aoporu mnox yriaoM o = 30° k auHMM ropu3oHTa. OnpenenuTthb
CKOpPOCTb U20TKaTa MIaTGOpMBbl, €CIU CHApPSJ BbUIETAET CO CKOpOCThio Ui = 480 M/c. Macca
1aTopMBbl C OpyIueM U cHapsaamu M = 18T, macca cHapsga My = 60 kr.

3amauue 2

1. [lap maccoif M= 1 Kr ABMXKETCA CO CKOPOCTBIO 01= 4 M/C M CTAJKUBACTCA C IIAPOM MacCCOM
M2=2Kr, IBUXKYILUMCS HaBCTpeUy €My CO CKOpOCThiO v2 = 3 M/c. KakoBbl ckopocTuUi M U211apoB
nocsie yaapa? Y iap cuurarh aOCOIIOTHO YIIPYTUM, PSIMBIM, LIEHTPAJIbHBIM.

2. OnpenenuTh KOJINYECTBO TEIUIOTH Q, KOTOpOoe HaJlo coo0IuUTh Kucaopoay oobemoM V = 50 i1 pu
€ro U30XOpPHOM HarpeBaHuH, YTOOBI JaBJI€HHE T'a3a MOBbICUIIOCH Ha Ap = 0,5 Mna.

3aganue 3

1.WneanpHplil ra3 cosepiiaer 1nukia KapHo npu temmeparypax TeruionpueMHuka 72 = 290 K u
terutootnatunka 71 = 400 K. Bo ckonbko pa3 yBenuuutcs KOIQQUIMEHT MOJIE3HOTO ACUCTBUS 1)
[MKJIA, €CIIM TeMIIEpaTypa TemIooTaaTyruka Bo3pacter 10 71 = 600 K?

2. Haiitu maccy MBObBI, BOIIEINICH B CTEKISHHYIO TpyOKy ¢ amamerpoMm Kanaima d = 0,8 mwm,
OIYIICHHYIO B BOJY Ha Majyto r1yOuHy. CuuTarh cMaulBaHUE MOJTHBIM.

3amaune 4

1. IIpu n3orepmuueckoM paciivpeHuu azota npu temnepatype 7 = 280 K o0bem ero yBeanuuscs B
nBa paza. OmpenenuTh: 1) COBEpIIEHHYIO MpPU PaCHIMpeHHMH Taza paboty A; 2) usmenenue AU
BHYTPEHHEH SHepruu; 3) KOIU4ecTBO TEIUIOTH Q, moiydeHHoe ra3oM. Macca azota m = 0,2 kr.

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

3aganue 5

1. Kakyto paboty 4 Haj0 COBEPIIUTH NPU BbIIYBAaHUM MBUIBHOTO IY3bIPsl, YTOOBI YBEIUYHUTH €O
o6beM oT V1 = 8 cm® 110 Vo= 16 cM3? CuutaTh mpoliecc H30TEPMUUECKHM.

2. Ha cxambe JKyKOBCKOTO CTOHWT 4YEJOBEK W JIEPKHUT B PyKaxX CTEP)KEHb BEPTHUKAIBHO IO OCH
ckaMb. CKaMbs C YEJIOBEKOM BpAIaeTCsl C YITIOBOM CKOpPOCThI0 w1 = 4 pax/c. C Kakod yrioBoif
CKOPOCTBIO 2 OyZeT BpalaThCsl CKaMbsl C YEJIIOBEKOM, €CJIM MOBEPHYTh CTEPXKEHb TaK, 4TOObI OH
3aHsU1 TOPU30HTAIBHOE N0JI0keHNE? CyMMapHbIii MOMEHT UHEPLIUU YEJI0BEKA U CKaMbH J=5
Kr - M? . JlnmHa crepxas £ = 1,8 M, Macca M = 6 xr. CYUTATh, 9TO IEHTP MACC CTEPXKHS C UETOBEKOM
HaXOJIUTCS Ha OCH TIIATQOPMBI.

3aganue 6



1. Kakas pabota 4 OyzneT coBeplieHa cujIaMy IPAaBUTALIMOHHOIO IOJIS MPH MaJCHUHN Ha 3eMIIIO Tela
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 66CKOHEYHOCTH?

2. Touka yyacTByeT OJHOBPEMEHHO B JABYX B3aMMHO MEPHEHAMKYISAPHBIX KOJCOAHUSIX, YPAaBHCHHUS
KOTOpBIX X = Aisinmwit u Yy = Azcoswat, thne A1 = 8 cm, A2 = 4 ecm, w1 = w2 = 2¢1, Hanwmcars
YpaBHEHHE TPAEKTOPUU U IOCTPOUTH ee. [loka3aTh HanpaBiIeHUE JBUKEHHS TOUKH.

3 cecmecTp
3amanue 7

1. B ckpeleHHbIE O IPSMBIM YIJIOM OAHOpOAHBIe MarHuTHOE (H = 1 MA/M u anektpuueckoe (£ =
50 xB/m) monst Bieren woH. [Ipu kakoit ckopocTu V noHa (110 MOJIYJIO W HAIMPABJICHUIO) OH OyjeT
JIBUTAThCS B CKPEIICHHBIX MOJISX IPSIMOIHMHEHHO?

2. OnpenenuTh MarHUTHBIN MOTOK @, TMPOHU3BIBAIONIMI coneHouna, ecnu jymHa £ = 50 cM U
MarHuTHbBIM MOMEHT pm= 0,4 BO.

3amanue 8

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

(B = 0,5 Tx) Tak, 4TO MIOCKOCTH KOJIbIA COCTABIISACT yrod f = 60° ¢ TMHUAMH MAarHUTHOW UHTYKIIUH.
Onpenenuts 3apsa Q, KOTOPBIN NPOWJET MO KOJbILLY, €CJIU CHATh MarHUTHOE I10JIE.

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

3amanue 9

1. DnekTpoH ABMXKETCS BJIOJIb CHJIOBOM JIMHUM OJHOPOJHOTO 3JIEKTPHUECKOTO moist. B HekoTopoii
TOYKE MO C TMOTeHHHaioM @1 = [0 B smexkTpoH mMmen ckopocte Vi = 6 Mw/c. Onpenenutsb
HNOTEHIMAT (2 TOYKH MOJIS, JOUS 10 KOTOPOH 3JIEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPOCTH.

2. Tlnockuii KOHAEHCATOp ¢ TUIOMAALI0 MIacTHH S = 200 cwm? Kakmas 3apskeHa 10 Pa3HOCTH
noteHimanoB U = 2 xB. Paccrosuue mexny riactuHamu 0 = 2 cu. JIMDJNEKTPUK — CTEKIIO.
OHpGI[CJ'[I/ITB OHEPTHUIO W mons KOHACHCATOpAa U IJIIOTHOCTb SGHEPTHUU (U TOJIA.

3aganue 10

1.5/1C Garapen ¢= 12 B. Ilpu cune Toka | = 4 4 KIIJ1 6arapen n = 0,6. OnpenenuTs BHyTpEHHEE
comnpoTuBienue R; 6arapeu.

2. Cuna TOKa B IEMU M3MEHSETCS CO BpeMeHeM Mo 3akoHy | = loe™. OmpemenuTs KOIHYECTBO
TEIUIOTHI, KOTOPOE BBIACIUTCA B MPOBOJHMKE compoTuBieHueM R = 20 Om 3a Bpems, B T€UEHUE
KOTOPOTO TOK YMEHBIIHTCA B € pa3. KoddduimenT o npunaTs pasabM 2 - 102¢?,

Samanue 11

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

2. KBamparHas mpoBoOJIOYHasi paMKa pacloio)keHa B OJHOW IUIOCKOCTH C JIJTMHHBIM TIPSMBIM
IIPOBOJAOM TaK, YTO JBE €€ CTOPOHBI MapajliesbHbl NpoBody. Ilo pamke u mpoBody TEKyT
onuHakoBble TokH | = 200 A. Onpenenuts cuity F, AefcTByIOLIyI0 HA paMKy, eciau Onvxkaiias K
IIPOBOAY CTOPOHA PAMKH HAXOJIUTCS OT HETO HAa PACCTOSIHUU, PABHOM €€ JUIMHE.

3amauue 12



1. Crepxxenp muHoi € = 20 cM 3apspKeH paBHOMEPHO PACIPENEICHHBIM 3apsAloM C JIMHEHHON
mioTHocThI0 T = 0,2 MKkKn/M. CrepkeHsb Bpamaercss ¢ dactoToif N = 10 ¢! oTHOcHTensHO ocw,
NEPIEHIUKYJIAPHON CTEPKHIO M MPOXOJALIE uepe3 ero koHel. OnpenenuTb MarHUTHBIT MOMEHT
Pm, OOYCIIOBJICHHBII BpallleHUEM CTEPKHS.

2. MarauTHbIA MOMEHT Pm TOHKOTO IIPOBOJSIIEr0 KOMBIA Pm = 5 A - M2, OnpesenuTh MarHUTHYIO
UHAYKINIO B B Touke A, Haxozsielics Ha OCH KOJblla U YAaJEHHONW OT TOUEK KOJIblla HA PAaCCTOSIHUE
r=20 cm (puc. 7).

3amanue 13

1. ITo Tpem mapauIeibHBIM MPSMBIM IPOBOAAM, HAXOMAIIMMCS Ha OJUHAKOBOM pacctosiHuu d = 20
CM JIpyr OT Jpyra, TekyT ojauHakoBbie Toku | = 400 A. B nByx mpoBojax HampaBiI€HHUS TOKOB
COBMAJal0T. BBIYMCIUTE Ui KaXI0TO U3 MPOBOJIOB OTHOIICHUE CUJIBI, ACHCTBYIOIIEH HA HETO, K €T
JUIAHE.

2. Tuck pagnycom R = 8 cM HeceT paBHOMEPHO pacmpeeleHHbIN 1Mo moBepxHocTH 3apsaa (o = 100
uKn/m?). OnpenennTh MarHUTHBIA MOMEHT Pm, OOYCIIOBIEHHBIH BpalleHHEM IMCKA, OTHOCUTEIHHO
OCH, MPOXOASAIIEH Yepe3 €ro LEHTP U MEePIEeHIUKYISIPHONW IIOCKOCTH JUCKA. YTJIOBas CKOPOCTb
BpaleHus aucka o = 60 pax/c. 5.

4 cemecTp
3amanue 14

1. Cpennsst SHepreTHYECKas CBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 JIx/(cm?* mun). Kakosa
JIOJDKHA ObITh TemnepaTypa I MOBEpXHOCTH 3eMIIM, €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 3azep)kuBaronieil pasHoctu noreHiuanoB U = 1,5 B. Onpenenuts JiMHY BOJHBI A CBETa,
[a/Ial0IeTo Ha MJIaCTUHY.

3aganue 15

1. OnpenenuTh UMITYJIBC pe DJIEKTPOHA OTAAuH, eciu (GOTOH ¢ 3Heprueit €1 = 1,53 MaB B
pe3ynbTare paccesHus Ha CBOOOJHOM JIEKTPOHE MOTEPSIT /3 CBOEH SHEPTUU.

2. Ilpu xakoii ckopocTu 3 (B 107X CKOPOCTH CBETA) PENIATUBUCTCKAsI Macca Jr000i yacTUIIbI
BelecTBa B N = 3 pasa 00JbIIIe MacChl TOKOs?

3aganue 16

1. Temneparypa abcomoTHo yepHoro tena 1T =2 kK. Onpeaenuts ITUHY BOJTHBI Am, HA KOTOPYIO
HNPUXOJUTCS MAKCUMYM SHEPIHH U3TY4YEHUs, U CHEKTPAIbHYIO IJIOTHOCTh SHEPreTHYECKOM
CBETUMOCTH (M37y9aTeIbHOCTH (I, T)max JJIS1 3TOM JUTMHBI BOJIHBI.

2. ®otoH c sHeprueir € = 10 3B mamaer Ha cepeOpsAHYIO IUIACTHHY M BBI3BIBACT (HOTOAPQEKT.
OnpenenuTh UMIYIbC [, TOTYYCHHBIH TUTACTHHOM, €CIIM TPUHATH, YTO HANPABICHUS IBYKCHHUS
¢doToHa U POTOINEKTPOHA JISKAT HA OJTHON MPAMOM, NEPIIEHANKYISIPHOI MOBEPXHOCTH TIACTHH.

3amauue 17

1. Bo ckonbko pa3 u3MeHHTcs mnepuoja I BpallleHHe d3JEKTpOHAa B aTOME BOJIOpPOJA, €CIM IpH
nepexo/ie B HeBO30YK/I€HHOE COCTOSIHME aTOM MU3JIy4ni POTOH ¢ JUIMHOM BOJHBL A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KHHETHUYEeCKON sHepruu 7 3JeKTpoHa omMOKa B OnpeieeHnH Ae0pOoiIeBCKO
JUTMHBI BOJIHBI AIIO HEPEIATUBUCTCKOMN (hopMyre He npesbimaet 10%?



3amaune 18

1. Ansda-yacTuia HaxoAUTCS BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSMOYTOJIbHOM
NOTEHIIMaIbHOM siiuke. Mcnonap3ys coOOTHOLIEHUE HEONPEeAeIeHHOCTEH, OLEHUTh MUPUHY
{ simuKa, eciii U3BECTHO, YTO MUHUMAJIbHAS dHEPTUs a-4yacTullbl Emin = 8 M»aB.

2. CpenHee BpeMs KHU3HH At aToMa B BO3OYKICHHOM COCTOSHHH cocTaBiser okono 1078 c. Ilpu
nmepexoje aroMa B HOPMAJILHOE  COCTOSHHE  HCITyckaercss  (OTOH, CcpemHss  JUIMHA
BOJIHBI <A> kortoporo paBHa 400 uM. OIEHHTH OTHOCHUTCIBHYIO IIMPUHY AA/AM3ITydaeMoii
CHEKTPaJIbHOM JIMHUHU, €CJIM HE MMPOUCXOUT YIIUPEHUS JIMHUU 33 CUET APYTUX MPOIECCOB.

3amanue 19

1. DnexTpoH HaXOIHUTCS B OCCKOHEYHO TIIYOOKOM, OJTHOMEPHOM, TMPSIMOYTOJILHOM
MOTEHIMAIBHOM sIKMKe mupuHOoH £. B kakux Toukax B uHTepBajie 0<X<{ MIOTHOCTH BEPOSITHOCTU
Hax0XJACHUS JICKTPOHA HAa BTOPOM M TPEThEM DHEPIETUUYECKUX YPOBHAX OJMHAKOBBI? BBHIYMCIUTD
MJIOTHOCTh BEPOSTHOCTH ISl 3THX TOYCK. Penenne mosiCHUTh rpa)uKoM.

2. Onpeaenutph uuciao Nsagep, pacnagamIiuxcs B TeueHne BpeMenu: 1)t1 = 1 muH;

Kputepuu onenku:

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

Bonpocsl 1J151 py0eskHoi aTTecTauuu

Bropoii cemectp
Bomnpocs! k nepBoit pyOexxHO aTTecTanuu

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



©o ok w

© oo~

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

18.
19.
20.
21.
22.
23.
24.

25.

LCoNoOARWNE

JIBuKEeHHE 10 OKpPY)XHOCTH. BEKTOpBI yIJIoBOW CKOPOCTM M YIVIOBOTO YcKopeHus. CBs3b
JIMHENHBIX U YTJIOBBIX KHHEMAaTUYECKUX BEJTUYMH.

Ilepssiit 3akoH HproroHa. MHepunanbHble cUCcTEMBI OTCYeTa. Macca, UMITyJIbC, CUIIA.

Bropoii 3akon Hetotona. Tpetuii 3akoH HeroToHa.

Bec Tena. HeBecomocTs. Cuitbl TpeHus.

Pabora cumbl, momHocTh. Kunernueckas sneprust [lotenumansuas sHeprusi. CBs3b MEXIy CHIION
Y MOTE€HLIMAIbHON SHEPTUEN.

CoxpaHeHHue NOJHON MEXAHUYECKOW SJHEPTMM MAaTE€pUaIbHON TOUYKHU B I10JI€ MOTEHIUAIBHBIX CHJL.

L{eHTp Macc ¥ 3aKOH €ro JIBHKEHHUS.

3aKOH W3MEHEHHUS U COXPAaHEHUSI UMITYJIbCa CUCTEMbl MaTEPUAIIBHBIX TOYEK.

. MomeHT HHCPLUH. Kunernmueckas OHEPIys Bpallaromerocsa TBEpAOIro Tea. MomeHT HUMITYJIbCA,

MOMEHT CUJIbI OTHOCHTEIILHO OCH.
JlaBneHue B KUAKOCTAX U razax. 3akoH llackans.
3akoH Apxumena.
VYpaBHEeHUE HEPa3pBIBHOCTH
VYpasHeHnue beprymn.
Jlamunapuoe teyenue. TypOynentHoe teuenue. Yucno Peiinonbca.
Bsi3koctsb.
[IpeoOpazoBanus [amunes. MexaHuueckuid TPUHLIUI  OTHOCUTENbHOCTH. [locTymarsl
crienManbHoi Teopun otHocuTensHOCTH (CTO).
[IpeoOpazoBanus JlopeHna
PenstuBucTCKUI 3aKOH TIPe0Opa30BaHUsI CKOPOCTEH.

PensruBuctckuii umnysbc. PenstuBucrckas hopma Broporo 3akona HeroToHa.

3aKOH B3aMMOCBSI3U MaCCHI ¥ SHEPTHUH.

lapmonunueckne KojeOaHUST M WX XapaKTEPUCTHKHU. JuddepennnanbHoe ypaBHEHHE
rapMOHHMYECKHUX KOJICOaHUH.

MexaHnueckue TrapMOHUYecKHe KojeOaHus. — KuHeTwueckas W TOTCHIMANbHAs SHEPTHH

rapMOHHMYECKHUX KOJICOaHUH.

I'apmonnyeckuii ocuusuATop. IIpyxuHHBI MagTHUK. PU3HUECKU MasTHUK. MaremaTudyecKui
MAasITHHK.

Mexanundeckue BoiaHbL. [IpoonbHbIE U TONIEPEUHBIE BOJIHBL. JIJIMHA BOJIHBI.

Bomnpock! ko BTOpoit pyOexxHOi aTTecTanuu

Cratuctuyeckas (pU3MKa M TEPMOJANHAMHUKA.

Macca u pazmepbl MOJIEKYI.

TepmoanHamMuueckue napaMmerpsl. MneanbHbli ras.

VYpaBHEeHHE COCTOSHUS UAECATBHOrO raza. 3akoH JlanpToHa

OneITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTh MOJIEKYIISIPHOTO /BHKEHUSA. CpeliHsAs CKOPOCTh MOJIEKYII.

ITonsatue aGconroTHOM TemnepaTypbl U OcHOBHBIE onoxeHuss MKT.

3akoH MakcBeia 0 pacipeaesIeHHH MOJIEKYJI HI€aJIbHOTO T'a3a 0 CKOPOCTSIM.
Bapomerpuueckas ¢popmyia.

10. CpenHee 9UCIIO CTOIKHOBSHHUH M CPETHSS JUTMHA CBOOOHOTO TIpoOera MOJICKYIL.
11. SIBnenus mepeHoca.

12 IIpeamet TepMoguHaMuku. OCHOBHBIE ONIpeieNieHNs. BHYTpEHHss SQHEPIUsl CUCTEMBI.
KonnuecTBo TEMIOTHI.

13.I1epBoe Ha4aIO0 TEPMOJUHAMUKH.

14. TennmoemkocTh raza. @U3MUECKUN CMBICT YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.
15.IIpumeHenre nepBoro Havyajia TEPMOJMHAMUKHN K H30ITPOIIECCaM.
16.AnuabaTHsiii poriecc. [TonuTpomnHsIii mpoiecc.

17.Kpyrosoii nponecc. O6paTtrmMble U HeoOpaTUMblIE MPOIIECCHI.

18.2uTponusi.



19.BTopoe Hauajio TEpMOAUHAMUKH.

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

22.130tepmbl Ban-nep-Baanbca.

23.BHyTpeHH:s1 DHEPTHS peabHOIO Irasa.
24.9ddext Jxoynsa-Tomcona.
25.I1oBepxHocTHOE HaTsKEHUE. CMauynBaHUE.
26.Vcnapenue u miaBJjeHUE.

Tperuit cemectp
Bormpock! k mepBoii pyOekHO# aTTecTaun

1.2nekTpuzanus Tea. DISKTPUYECKHUM 3apsl. 3aKOH COXpPaHEHHUS 3apsia.

2. 3akon Kynona.

3.DnekTpuueckoe noje. HampskeHHOCTh 3JIEKTPHUUECKOTo MOJIS.

CuiioBble JIMHUM MAarHUTHOTO TIOJIA.

4.PaGoTa moiyis mpU NEpEeMENICHUH 3apsia.

5. Ilorenuuman, pa3HOCTh MOTEHIMAJIOB.

6.HampspkeHHOCTh Kak TpaJiMeHT MOTeHIInaia. DKBUMOTCHIIUAIbHBIE TTOBEPXHOCTH.
7. Ilonspuzanus IU3IeKTPUKOB. HarpsykeHHOCTh 10JIA B TUAJIEKTPUKE.

8. DnexrpoemkocTs. Konnencaropsl. [IpumeneHne KoHIEHCATOPOB.

9. DHeprus 37IEKTPOCTATUUECKOTO MOJIS.

10.Onexktpuueckuii Tok. Cuiia Toka. IlocTOAHHBIA TOK.

11.3akon Oma mnsa ydactka menu. COnpoTUBIEHHE MPOBOJIHUKA.

12.Tunbl coenqMHEHUSI MPOBOIHUKOB.

13.Ctponnue cunbl. JIC. 3akon Oma aig MOJHOW IeNHu.

14.3akon J{xoyns-Jlenma. Pabora Toka. MomHoCTh TOKA.
15.9nexTponpoBogHOCTs TBepAbIX Tei. [Ipupoga Toka B MeTasuiax.
16.MarnutHoe mnose. CuioBble JTMHUM MarHUTHOTrO mouist. HanpsskeHHOCTb.
17.3axon buo- Capapa-Jlamaca.

18.Cuna Amnepa. BzaumoeicTeue napauienbHbIX TOKOB.

19.Cuna Jlopenia.

Bompocs! ko BTopoiil pyOexHoi aTTecTanuu

l.BemectBo B MarHUTHOM noiie. IlapamarseTwku, AuaMarHeTHKU.

2. D¢ ekt Xomna.

3.Hupkynsuus BekTopa B MarHuTHOTO 1oJis 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 3JIGKTPOMAarHMTHOW WHAYKIMU W mpaBuiio JlopeHna.

8. Camounnnykius. I/1C- caMOMHAYKLINN.

9. UHAYKTUBHOCTh NMPOBOJHUKA M B3aUMHAsi MHIYKTHBHOCTb. DHEPTUs MArHUTHOTO MOJIS.
10. OnextpomarautHoe noie. Tok cmemenus. Buxpesoe mnone.

11. IlepemennsbIil TOK. [[efcTBYyIOIIEE 3HAYEHUs HAIPSIKEHUS M CHIIBI TOKa.
12. IHIyKTUBHOCTh M €MKOCTh B IIEMHM IEPEMEHHOIO TOKA.

13.3akon Oma s 1enu MEepeMEHHOI0 TOKa.

14.KonebatenpHblii KOoHTYp. @opmyna Tomcona. CoOcTBeHHBIE KOJIeOaHMS.

15. CBoOoaHBIE W BBHIHYXKJEHHBIE KOJIEOAHUS. DJIEKTPUUECKHE aBTOKOJICOAHUSI.
16. Pe3oHaHC TOKOB M HAaNpsKEHUM.

17. XapakTepucTUKu KoJjiebaHUsl Tpollecca, MepuoI, 4acToTa, aMIuIuTya, ¢aza KojJeOaHuH.

18.3HeKTpOMaFHI/ITHBIC BOJIHEI .BOJTHOBEIE YpaBHCHHE.

10



19. OHeprus sneKTpoMarHUTHHIX BOJIH. OnbITHI ['epra.
20.1Ikana >J€KTPOMArHUTHBIX BOJIH.
21. ®oromerpusi. OcHOBHBIE (POTOMETPUUECKIE BETUIHHBI  UX CIUHUIIBIL.

22. FGOMeTpI/ILIeCKaH ontuka. [lonsTre cBeTOBOrO JIy4da 3aKOHBI OTPaXCHHUE U ITPECIIOMIICHHUEC CBETA.

23. [lonHoe oTpakeHue CBETA.

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

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

UeTBepThlii ceMecTp.
Bomnpocsl k nepBoii pyOexHo aTTecTanuu

1. SIBnenue untepdepeHnnn ceera. BpeMeHHas U MpoCTpaHCTBEHHAs! KOT€PEHTHOCTb.
. UaTepdepeHIiys B TOHKUX IJICHKAX.

. SIBnenue nudpakuuu. [punmun I'roiirenca dpenens

. Merton 30n @penens. Audpaxmus Openens.

. Audpaxnun Opaynrodepa Ha OHOM 1IeIH U HA TU(PPAKIIUOHHON PELIETKH.
. JudpakionHas pemerka.

. Audpakius peHTTeHOBCKUX JIydel Ha KpHCTasulax.

. [lonsapuzanus cera. [lonspusaropsl U aHAIU3aTOPHI.

. AHanu3 NoJIsSPU30BAHHOTO CBETA. BpaleHue miocKoCT! MONSIpU3alvu.

10. SIBnenue nucriepcuu CBeTa.

11.ITormomenue cBera.

13. Dddext Homnepa.

14.93¢ddext BaBunosa - Uepenkosa.

15.TennoBoe u3nydeHue

16.3aK0HBI pABHOBECHOI'O TEIIJIOBOTO U3JyYEHUS.

17. I'mnoresa [1nanka. ®@opmyna [1nanka

18. KBaHT M3nydeHus. DHeprus KBaHTa U3IIy4EHUs.

19. ®orosnexrpuueckuit a3¢dext. 3akonsl CToneToBA.

20. YpaBHeHue DiHIITelHA A1 BHENIHEero Gporodddexra.

O 00 1 N B WIN

Bomnpocs! ko 2 pyOexHOl arTecTanun

. Macca u umnynsc potoHa. /laBneHue cBeta.

. O dext KomnroHa.

. BonnoBas ¢yHk1ms.

. Bonna ne- bpoitna. CooTHoIeHNs HEONpeaeTeHHOCTEN.

. YpasHenue lllpenunrepa.

. YpaBHenue llpennHrepa nis cTaimoOHapHBIX COCTOSTHUAM.

. TynuensHbIi 3¢ dekT.

. IToTeHIMAIBHBINA ANTHK.

. JInHEeNHbI TapMOHUYECKUN OCLIUILIATOP.

10. /IBOMCTBEHHOCTh MpPEACTABICHU O BelecTBe. KopmycKysipHO- BOJIHOBOM JTyan3M.
11. Onbitel Pezepdopna. JIuneituarbie crieKTpbl aTOMOB.

12. Onerter @panka u ['epia. Mogens aroma Bogopona bopa- Pezepdopna.
13. MarsuTHBIN MOMEHT 3J1eKTpoHa. CIIEKTp aTOMa BOOPOAA.

O 0NN B W~

14. Tlpunnun aynu. Dnexkrponnsie o0onouku. Ilepuoanueckas cucrema sneMeHToBMeHieneeBa.

15. CriekTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTEPUCTUIECKIE PEHTT€HOBCKHUE, CIIEKTPHI.
16. 3akon Mo3znu. Bogopoaonogo0HbIe CIEKTPHI.
17. Ilpupona XuMHYECKOM CBSI3U. MoOJeKynsapHbIe crieKTpbl. KoMOMHAIIMOHHOE paccesiHhe CBETA.
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JIroMuHEeCueHIHUS.

18. CnnoHTaHHOE M BBIHYXIECHHOE H3TydeHus. JIazepsl.

19. EcrecTBeHHast paluOAKTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacmaja.

20. Cocras sapa. HykyioHsl. 3apsi 1 MacCOBOE YUCIIO sipa. DHEPTUU U CBA3M spa.

21. U3otomnsl, MickyccTBeHHBIE MpeBpallieHus saep. a- u B-pacnana, y-uznyueuue. Snepuoie
peaxKuum.

22. O0osioueyUHas U KareJlbHas MOJICTH SApa.

23. [lenenue snaep. Llennas peakuus. SaepHble peakiiuy Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBisieMOro TEPMOSIEPHOTO CUHTE3A.

24. ®yngameHTanbHbIe B3anMoeicTBrs. Kimaccuukarus sineMeHTapHbIX YacTHUI.

25. BzauMopeiicTBUE JIEMEHTAPHBIX YACTHUILL U 3aKOHBI COXpaHEeHUsI. YaCTHUIIbI 1 aHTUYACTHULBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue yqu.

27. ®yHnamMeHTaJIbHbIE YaCTUIBI. YaCTUIIBI-YYACTHUKHU U YACTULIBI-IEPEHOCYUKU
B3aUMOJICCTBUH.

Kpurepun orenku:
- ecnu .BeimonHeHo 100% 3aganus, To cTyaeHT noay4daet 20 6amios;
- €CJIM .BBINIOJIHEHO 75% 3a7aHus, TO CTYJEHT Mmoy4aer 15 6amios;
- ecnu .BbIOJIHEHO 50% 3aanust, TO CTyAEHT nosyyaet 10 6anos;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTYAIEHT IojIy4yaeT 5 6auioB;

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

KommuekT 3aganmii It KOHTPOJILHOK padoThI

2 ceMecTp
KonTponbnas padora Nel.
Bapuanr 0.

110. Touka IBHIKETCS IO OKPY>KHOCTH paarycoM R = 30 ¢cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
Ornpenenuth TaHTEHIUAIbHOE YCKOPEHHME «QTOYKH, €CIM H3BECTHO, 4TO 3a BpeMsat = 4 ¢ oHa
COBEpINMIA TPH 000POTA U B KOHIIE TPETHEr0 000pOTa €€ HOPMAIBHOE YCKOpPeHne  on= 2,7 M/c2.
120. Jloaka mnwHOM ¢= 3 M u Maccod M= 120 Kr cTOUT Ha CIOKOHHON Boae. Ha Hocy u xopme
HaxonmaTcsl JBa pbldaka mMaccamu M= 60 xr m My= 90 xr. Ha ckompko CcABWUHETCS JOJKA
OTHOCHUTEIIEHO BOJIBI, €CIIA PHIOAKH TTIOMEHSIOTCS MEeCTaMu?

130. I[lap maccoii Mi= 2 Kr CTaJKUBAETCS C MOKOSIIUMCS IIapoM OONbIIed Macchl U MPU ITOM
tepsier 40% kuHeTnueckoil sHepruu. Omnpenenutb Maccy My Oosbliero mapa. Yaap cUMTaTh
a0COIOTHO YIIPYTUM, MPSMBIM, [IEHTPATbHBIM.
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140. Kakas pabota A n0/KHA OBITH COBEPIICHA MPH MOAHATUH C 36MJIM MaTE€pPHUAaJIOB Uil TOCTPOHKHU
WTHHAPHYECKOM TPyObl BbicOTON h= 40 M, HapyxHbIM auamerpoM D = 3,0 M u BHYTpEeHHHM
nuametpoM 0= 2,0 m? [1I0THOCTH MaTepuana p NpUHATH paHoit 2,8 - 10° kr/m3.

150. K koHIlam Jierkoil U HEpacTsHKUMOM HHUTH, MEPEKUHYTOH udepe3 OJIOK, MOABELIEHBI T'PY3bl
maccamu M= 0,2 xr u M2 = 0,3 kr. Bo ckoJIbKO pa3 OTIMYAIOTCS CHIIBIL, JEHCTBYIOIME HA HUThH IO
o0e cTtopoHsl OT 010Ka, ecnu Macca Oi1okam = 0,4 Kr, a ero ochb JABMXKETCS BEPTUKAIBLHO BBEPX C
yckopenueM a= 2 m/c? ? CunaMu TpeHHs U IPOCKANb3bIBAHUS HUTH 10 OJIOKY MpeHeOpeys.

160. Oxroponanbii crepskeHs JumHOU € = 1,0 M 1 Maccoit M = 0,7 KT moABEIICH HAa TOPU30HTAIILHOMN
ocH, MPOXO/SIIEH Yyepe3 BEpXHUN KOHEIl CTepKHA. B TOuKy, OTCTOAIIYI0 OT Ocu Ha % £, abCONIOTHO
YIOPYro yjaapsieT myist Macco M = 5 Kr, JeTsas NepueHauKyIsIpHO CTEpXKHIO U ero ocu. Ilocne
y/apa cTepeHb OTKIOHHICS Ha yrol o = 60°. OnpenenuTs CKOpOCTh MyITH.

170. Bo ckoibKO pa3 CpedHsisi IUIOTHOCTh 3€MHOTO BEIIECTBA OTJIMYAETCS OT CpeaHeH IUIOTHOCTU
ayaHoro? [Ipunstse, uto paguyc Rz 3emun B 6 pa3 MeHbIIIe Beca Tejia Ha 3eMIle.

Kontposnbnas padota No2.
Bapuanr 0.

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

220. Omnpenenuth IUIOTHOCTH p BOJSHOTO Mapa, Haxopsmerocs mnon naeineHuemp =2,5 klla wu
uMmerotiero remneparypy 7' =250 K.

230. OmpenenuTh CpPeIHIO KUHETHUYECKYIO »HEepruto <Enpy moctynatenbHOro ABMXKEeHHUS U <Egp
BpAaIaTeIbHOTO JBIKEHHUS MOJEKYlbl a3ora mpu Temmeparype 7' = 1 kB. Onpenenutb Takxke
MOJIHYIO KHHETHYECKYIO SHEPTHI0 E, MONIEKyIbI pU TeX ke YCIOBUSX.

240. OmHOATOMHBIM Ta3 MPH HOPMAJBHBIX YCIOBHUSX 3aHUMaeT oboveM V = 51, Berauciautsb
Ter10eMKOCcTh Cy 3TOro ra3a npu NOCTOSHHOM OOBbeMeE.

250. B cihepuueckoii konbe BMecTUMOCTBIO V = 311, conieprKaiieii a3oT, Co3/1aH BaKyyM C JaBJICHHEM
p= 80 mklIIa. Temnepatypa raza 7'= 250 K. M0oXHO 11 cCUUTaTh BaKyyM B KOJIO€ BBICOKUM?

260. Ompenenuth paboTy A, KOTOPYIO COBEPIIUT a30T, €CIIM €My IpPH TOCTOSHHOM JIaBJICHHUH
cooOuwmTh koiauuecTBo Temtotel Q = 21 x/Dx. Haiftu taxxke usmenenue AU BHyTpeHHeH 3Hepruu
rasa.

270. B nuxiie KapHo ra3 nomy4ui ot TemiootaaTuuka Temiaory Q = 500 /Ix u coepmmn padoty A =
100 JIx. Temneparypa Teruootaaruuka 11 =400 K. Onpenenuts Temnepatypy T2 TEIUIONPUEMHHUKA.
280. [IBe xamiu pTyTd paanycoM I = 1,2 MM Kaxxaasi CIUIKCH B OJHY OOJBIIYIO Karuito. OnpenennThb
sHEpruto E, KoTopas BEIIENUTCS TIPU 3TOM CIUIHUHN. CUUTATh TPOIECC H30TEPMUIECKHM.
KonrtpomnbHas pabota Nel.

Bapnanr 1.

101. Teno GpormreHO BEPTUKAIBHO BBEPX C HAYAILHOW CKOPOCTHIO Vo = 4 M/c. Korma oHO mocturio
BEPXHEH TOYKHM IOJIETa M3 TOTO K€ HAYaJbHOIO IYHKTA, ¢ TOM € HA4aJbHOM CKOPOCTBIO 00
BEPTHKAILHO BBEpX OpolieHo BTopoe Teio. Ha kakoMm paccTtosHuM h OT HadalbHOrO IMyHKTa
BcTpeTarcs Tena? ColnpoTUBIEHUE BO3/1yXa HE YUUTHIBATb.

111. TTpu ropU30HTAILHOM MOJIETE CO CKOPOCTHIO » = 250 M/C cHapsig Maccoii M = § Kr pa3opBajcs
Ha JIB€ yacTU. bombInas yacTh Maccoil M1 = 6 Kr mosyumsa ckopocTs Ui = 400 M/c B HarpaBlieHUH
noJsieta cHapsiga. OnpeneanTb MOAY/b U HallpaBJIeHHE CKOPOCTH Uz MEHbILIEH YacTH CHaps/a.

121. B nepeBsiHHBIIN map Maccoit Mp = 8 Kr, MOABELICHHbIM Ha HUTH JuHOW ¢ = 1.8 M, momangaer
TOPU30HTAIIBHO JIeTAmas mysst Maccod M2 = 4 r. C KakoW CKOPOCTBIO JIETeNla MyJisd, €CIU HUTh C
IIApoOM U 3acTpsBLIedl B HeM IMyneil OTKIOHMIACh OT BEPTHKAIX Ha yron o = 3 ? Pasmepom mmapa
npeHeOpeyb. Y 1ap mysiu CYUTATh MPSIMBIM, [IEHTPAIbHbBIM.

131. Onpenenutb paboOTy pacTsXKEHUS JIBYX COCIAMHEHHBIX MOCIIEA0BATENLHO MPYXKHUH KECTKOCTAMHU
k=400 H/m u k = 250 H/m, ecrit iepBasi mpy»kKMHa [IPHU 3TOM pacTsHyaack Ha AL =2 cMm.
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141. [lapuk maccoit m = 60 r, npuBs3aHHBIA K KOHIy HUTU JUIMHOM {1 = 1,2 M, Bpamaercs C
yacToToi Ni= 2 ¢!, omupasch Ha TOPU3OHTATBHYIO IIOCKOCTh. HUTH yKOpaumBaeTcs, MpHOIHKas
mapuk K ocu a0 paccrostaus €2 = 0,6 M. C kakoii 4acToToi N2 OyIeT MpH 3TOM BpamaTbCs MIApHK?
Kakyio pabGoty A coBepiuaeT BHEHIHSISI CHJIa, YKOpauuBass HUTh? TpeHHeM MIapuka O IUIOCKOCTb
npeHeOpeub.

151. Ha ckambe JKyKOBCKOTO CHUAMT YEJIOBEK U JIEP>KUT Ha BBITIHYTHIX PyKax T'MpU Maccod M =15
Kr Kaxjas. Paccrosinue ot kaxaoii rupu 10 ocu ckambu £ = 70 cMm. CkaMbsl Bpalaercs ¢ 4acTOTOM N1
=1 ¢’ Kak u3MeHHTCS YacTOTa BpallleHHs CKaMbH M KaKylo paboTy A IpOM3BeeT YenoBeK, eclli OH
COKMET PYKHM TaK, YTO PACCTOSHUE OT KaXKJIOW TMpHU JO0 OCU yYMeHbIuTCA A0 €2 =20 cmM? MomeHT
MHEpIMH YeIOBEKa ¥ CKaMbH (BMECTe) OTHOCUTEIBHO OCH J= 2,5 KT - M2,

161. Ompenenuth HanpsokeHHOCTh G rpaBUTanMOHHOrO Mmoyis Ha BbicoTe h= 1000 kM Hax
noBepxXHOCThI0 3emiu. CUnuTaTth W3BECTHBIMH YCKOpPEHHE J CBOOOJHOTO MAJCHHUS Y TMOBEPXHOCTH
3emun u ee paauyc R.

171. Ha crepxne pjnmuHoit ¢ = 30 cM yKperieHbl JBa OJMHAKOBBIX I'Py3UKa: OJUH — B CEpEAUHE
CTepXHS, OPYrod — Ha OJHOM u3 ero KoHIOB. CTepkeHb C Tpy3aMH KoOJeOJeTcsl OKOJIO
rOpU30HTaNIbHOU ocu. [Ipoxonsieit uepe3 cBoOOAHBIN KOHEll cTep)kHsA. OnpenenuTs NpuBEACHHYIO
mmHy L w mepuon T mpocThIX TapMOHHYECKHUX KOJICOaHMH MAHHOTO (PU3UYECKOro MasiTHUKA.
Maccoii cTepKHs IpeHeOpeyb.

KonTpomnbnas padora Ne2.
Bapuant 1.

201. Onpenenuth KOIUYECTBO BeliecTBa v unciao N Mosekyn kuciaopoga Maccoit m= 0,5 kr.

211. B mmmuaap amuHOW £ = 1,6 M, 3alOJTHEHHBIH BO3JYXOM TPH HOPMAIbHOM aTMochepHOM
JaBIeHMH Do, HAyadd MEJICHHO BJBUTaTh TOPIIEHb IUIOMAAbI0 OcHOBaHHMA S = 200 cM?,
Onpenenuts cuiny F, aeiicTByIONIyI0O Ha TIOPIIEHB, €CIIM €T0 OCTAaHOBUTH Ha pacctossuuu {1 = 10 cM
OT JHA IWINH/pA.

221. Onpenenuts BHYTpeHHIO 3Hepruto U Bogoposa, a TakKe CpelHIO KHHETHUECKYI0 YHEPTHIO
(&) MOJIEKYJIbI 3TOr0 rasza npu temneparype T = 300 K, ecnu konuyecTBo BeliecTBa v 3TOro rasa
paBHo 0,5 MOJTB.

231. OmpenenuTh MOJIPHYIO Maccy M JBYXaTOMHOTO ra3a U €ro yJelIbHble TEeIJIOEMKOCTH, €CIH
M3BECTHO, YTO Pa3HOCTH Cp - Cy YIEIBHBIX TEIJIOEMKOCTEHN 3TOro raza pasHa 260 [x/ (xr - K).

241. Haiitu cpegHee YUCIO (Z) CTOJKHOBEHMH 3a Bpems t = 1 ¢ u miMHy cBoOoaHOro mpoodera (£
MOJIEKYJIbI TeJUsI, €CJIM ra3 HaXoAuTcs no naBieHueM p= 2 klla mpu remneparype T =200 K.

251. Onpenenuth KOJIMYECTBO TEIIOTH Q, KOTOpOE HAAO COOOIUThH Kucnopoay oobemoMm V = 50 1
IIPU €ro N30XOPHOM HarpeBaHUH, YTOOBI JaBJI€HHE ra3a NoBbIicHiIoch Ha Ap = 0,5 Mna.
261.MneanbHblii ra3 coepuraer uuki KapHo mpu temmeparypax TermonpueMHuka 12 = 290 K u
tertootrnatunka 71 = 400 K. Bo ckonbko pa3 yBeauuuTcss KO3PQPUIMEHT MOJIE3HOTO JAECUCTBUA M
LIMKJIa, €CIM TEMIIEpaTypa TEII00TAaTYMKa Bo3pacTeT 1o 71 = 600 K?

271. Haiitn Maccy MBOJBI, BOIIEANICH B CTCKISIHHYIO TPYOKy ¢ auamerpom kanama d = 0,8 mwm,
OMYILEHHYIO B BOJY Ha Majyto riyOuHy. CunTaTh CMauMBaHUE MOJTHBIM

KonTtponbHas pabora Nel.
Bapnanr 2.

102. MaTepnanbHas TOUKa JBIKETCS NPSMOJIMHEHHO C YCKOpeHHeM a = 5 m/c?. OmpenennTh, Ha
CKOJIBKO TYTh, MPOWIEHHBI TOYKOH B N — 70 CeKyHAy, Oyner Oousblie MyTH, MPONHICHHOTO B
npeapayyio cekynay. [Ipuasars vo = 0.

112. C tenexku, CBOOOTHO ABMKYIIUNCS TIO TOPU3OHTAIBLHOMY IYyTH CO CKOPOCThIO 01= 3 M/C, B
CTOPOHY, TPOTHBONOJOXHYIO JBIKCHHIO TEJIEKKH, TPBITACT YEJIOBEK, MOCIEe Yero CKOPOCTh
TEJIEKKU M3MEHWIACh U cTana paBHOU Ui = 4 m/c. Onpenenuts TOPU30HTAIBHYIO COCTAaBIISIONIYIO
CKOPOCTH U2x Y€JIOBEKa IPHU MPBIKKE OTHOCUTEIBHO TeJIeKKH. Macca tenexkn M1 = 210 kr, macca
yenoBeka My= 70 Kr.
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122. Tlo HeOonpIIOMY KYCKYy MATKOTO JKele3a, JealleMy Ha HakoBajgbHe maccod M1 = 300 kr,
yaapsier Mmoot Macco my = 8 kr. Onpegenuts KIIJI # ynapa, ecnu ynap neynpyruid. [lonesnou
CUMTATh PHEPTHIO, 3aTPAYCHHYIO Ha JeopMaIliio KycKa Keje3a.

132. U3 mraxtel rayounoi h = 600 M mogHuMaroT KjieTh Maccoit M1 = 3,0 T Ha KaHaTe, KaXIblii METp
KoToporo mmeer maccy M= 1,5 kr. Kakas paGora A coBepiiaercss Nmpu MOMHATHH KIETH Ha
noBepxHOoCcTh 3emin? KakoB K03 (UIIMEHT MOJIE3HOTO ACHCTBUS 7 IOJIBEMHOTO yCTpoiicTBa?

142. Tlo xacaTtenbHOM K HIKMBY MAaxOBHMKa B BHJE JUcKa quamerpoM D = 75 cm u maccoit m= 40 kr
npuioxkena cuia F = 1 kH. OnpenenuTs yrioBoe YCKOpEHHE € U YaCTOTY BpallleHUs N MaxOBHKa
yepe3 BpeMs t= 10 ¢ mocie Hayana JEWCTBUA CWIIBIL, €CIIM paauyc IMikuBa paBeH 12 cm. Cuioi
TpEeHUs IpeHeOpeyb.

152. Ha ckambe JKYKOBCKOTO CTOMT YE€IOBEK M JIEPKUT B PYKaX CTEPKEHb BEPTUKAIBHO IO OCU
ckaMbu. CKaMbsl C YEIIOBEKOM BpAIlaeTCs C YIIOBOWM CKOpPOCThIO w1 = 4 pan/c. C kakoil yrioBoi
CKOPOCTBIO 2 OyZIeT BpalaThCsl CKaMbsl C YEJIIOBEKOM, €CJIHM MOBEPHYTh CTEP)KEHb TaK, YTOOBI OH
3aHsU1 TOPU30HTAIIBbHOE N0JI0)keHHE? CyMMapHbIii MOMEHT UHEPLIUU YEJIOBEKA U CKaMbH J=5
Kr - M? . Jlnuna crepxas £ = 1,8 M, Macca M = 6 kr. CUUTATh, YTO IEHTP MACC CTEPHKHS C YEIOBEKOM
HaXOJUTCS Ha OCH TIAT(POPMBI.

162. Kakas pabora 4 Oyzaer coBeplleHa CHJIAMU TPABUTAIIMOHHOTO IOJIA MpPU MaJeHUU Ha 3eMIII0
tena Maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 6eckoHeYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aUMHO MEPIEHANKYISIPHBIX KOICOAHUSIX, ypaBHEHUS
KOTOPBIX X = Aisinwit m Yy = A2C0swat, tae A1 = 8 cm, A2 = 4 cm, w1 = w2 = 2¢t. Hammcars
ypaBHEHUE TPACKTOPHUH U MOCTPOUTH ee. [loka3aTh HanpaBiIeHHE JBUKECHHS TOUKH.

KonTponbHas padora No2.
Bapuanr 2.

202. CxOJIBKO aTOMOB COJICPKUTCS B pTyTH: 1) KomumdecTBoM BemiectBa v= 0,2 MoJb; 2) Maccoit m =
1 r?

212. B Gamnone Haxomutes ra3 mpu temmeparype 71 = 400 K. Jlo kxakoii Temmeparypsl 72 Hazo
HarpeTh Ias, 4ToObl €ro JaBjeHne yBeIMumioch B 1,5 pa3za?

222. Omnpenenutb CyMMapHYI0 KHHETHUYECKYIO JHEPrui0 FE, TOCTYIaTeNbHOTO JBIKEHHS BCEX
MOJIEKYJI ra3a, HaXOIIErocst B cocyie BMeCTUMOCThio V = 3 11 moj naBienueM p = 540 xI1a.

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

242. OnpenenuTh CpPEeAHIO JUIMHY CBOOOAHOro mpobera «f» MOJEKydbl a30oTa B COCYJe
BMecTUMOCTBIO V = 5 1. Maccarazam=0,5r.

252. [Tpu “30TEepMUYECKOM pacIiupeHuu azota npu temmeparype 7 = 280 K o6beM ero yBenuuuics
B JBa paza. OnpenenuTs: 1) coBepLIEHHYIO NMpU paclIupeHuH raza padoty A4; 2) usmenHenue AU
BHYTPEHHEH 3Hepruu; 3) KoIU4ecTBO TEIIOThl Q, moiydeHHoe ra3oM. Macca azota m = 0,2 kr.

262. NneanpHblid Ta3 coBepmaet uki Kapao. Temneparypa 71TemiooTAaTdnKa B YeThIpe pasa (N =
4) Gosblie TEeMIIepaTyphl TeIonprueMHuKa. Kakyto 10110 @ KOJMYecTBa TEIIOThI, TOJTY4E€HHOTO 3a
OJIMH [UKJI OT TeIUIOOTAATYHKA, T'a3 OTAACT TEIUIONPUEMHHKY?

272. Kakyro paboTy 4 HaJ0 COBEPLIUTH MPH BbIIYBAHUU MBUIBHOTO MY3bIPS, YTOOBI YBEIUUYUTH €r0
o6weM ot V1 =8 cM® 110 Vo= 16 cm>? CunTath mporecc H30TepMUIECKHM.

KonTponbnas padora Ne 1.
Bapuanr 3.

103. [IBe aBTOMAIIMHBI JBWXXYTCS IO JOpOraM, Yroil Mexay KoTtopeiMu, a = 60°. CkopocTb
aBTOMAIIUH 01= 54 kM/9 1 v2= 72kM/4. C KaKOW CKOPOCTHIOV YAAISIOTCAMAIIMHEBI OJTHA OT JPYTroi?
113. Opynaue, KecTKO 3aKpEIUIEHHOE Ha KEJIEe3HOAOPOXXKHOU miaatdopme, MPOU3BOIAUT BBHICTPEI
BJOJb IOJOTHA JKEJIE3HOW noporu mox yriaom a = 30° k nuHMM ropu3oHTa. ONnpeneinuTsb
CKOpOCTh Uz20TKaTa miaaT(opMbl, €CIM CHApsJ BbUIETAET CO cKOopocThio U1 = 480 m/c. Macca
maTdOpMBI C OPYIMEM U CHapsnaMu My = 18T, Macca cHapsga My = 60 kr.
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123. Ilap maccoit m1= 1 Kr IBHKETCS CO CKOPOCTBIO V1= 4 M/C M CTaJKHUBAETCS C IIAPOM MacCOM
M2=2Kr, TBUXKYIIMMCS HaBCTPEUy €My CO CKOpocThio v2 = 3 m/c. KakoBbl ckopocTuUi U U21apoB
nocyie yaapa? Yaap cuutaTh abCOMOTHO YIIPYTUM, TPSIMBIM, [IEHTPAIbHBIM.

133. Tlpyxwuna xectkocThio k= 500 H/m cxxara cumoit F = 100 H. Onpenenuts paboTy ABHEIIHCH
CHWJIBI, TIOTIOJTHUTEILHO CKUMAIOIICH MPYyKuHy emie Ha Al = 2 cm.

143. Ha o6ox maxoBuka aumameTrpoM D= 60cM HaMOTaH MIHYp, K KOHILy KOTOPOTO INMPUBS3aH TPy3
Maccoid m= 2kr. OnpenenuTb MOMEHT MHEpLUUU JMaxoOBHKa, OH, Bpallasich PaBHOYCKOPEHHO IOJ]
JNefCTBUEM CUJIIBI TSKECTHU Ipy3a, 3a BpeMs t = 3¢ npuoOpe yrioByr CKOpocTh @ = 9 paj/c.

153. Ilmardopma B Buae aucka nuamerpomD= 3 M u Maccoit M= 180 Kr MOKET Bpamarbcsi BOKPYT
BepTHKAIbHOU ocH. C KaKOH YIrJIOBOW CKOPOCTBIO 1 OyneT Bpamarhbcs 3Ta miaaTdopma, eciu mo
€e Kparo MOKJeT YemoBeKk MaccoiMz= 70 Kr co cKOpocThiov= 1,8 M/C OTHOCUTENIBHO TIAT(HOPMBI?
163. 13 6eckOHEYHOCTH Ha TOBEPXHOCTh 3EMIIH Ma1aeT METEOPUT Maccoit M = 30 kr.
Onpenenuts paboTy 4, KOTOpasi IpH 3TOM OyJET COBEpILIEHA CUIIaMU IT'PAaBUTAIIMOHHOTO MOJIS
3emin. Y CKOpeHHEe CBOOOHOTO MaieHusI § y MOBEPXHOCTH 3eMJIH U ee paauyc Rcunrars
W3BECTHBIMHU.

KonTponbHas padora Ne 2.
Bapuanr 3.

203. Bona npu Temmnepatype t = 4 C 3anumaer 06bem V = 1 cm®. OnpeienTh KOIUIECTBO BENIECTBA
v 1 yucio N Mosiexyn BOJbI.

213. bamion BmectumocThio V = 20 11 3amosiHeH azotoMm npu Temmeparypel = 400 K. Korga gacts
ra3a M3pacxo/0oBajlH, JaBieHue B OamuioHe moHuswioch Ha Ap = 200 klla. Ompepenuth maccy
Mu3pacxo10BaHHOro rasa. [Iponecc cuntarb U30TEPMUUECKUM.

223. KonuyectBo BemiecTBa renus v = 1,5 monb, Temnepatrypa 7 = 120 K. Onpenenuts cyMMapHyto
KMHETUYECKYIO SHEPIHUI0 Ey MOCTYNATENbHOIO ABMKEHUS BCEX MOJIEKYJI ATOIO rasa.

233. OmnpenenuTh NMoKa3aTelb aauadaTsl y UAeaTbHOTO Ta3a, KOTophlil mpu Temnepatype 7' =350 K u
nasiennn p = 0,4 MIla 3aaumaer o6beM V = 300 1 u umeer Temmoemkocts C,= 857 JIx/K.

243. Bomopon naxoautcs moj naBienueM p = 20 wmklla u umeer temmeparypy 7 = 300 K.
OnpeaenuTb CPeIHIO JIHHY CBOOOIHOTO mpobdera <) Mosekysbl Takoro rasa.

253. Ilpu anmabaTHOM cXaTUM JlaBjIeHUE BO3Ayxa Obuio yBenuuyeHo oT p1 = 50 klla mo p2 = 0,5
MIIa. 3arem pu HEU3MEHHOM O0BEME TeMIlepaTypa BO3yXxa Oblia MOHUKEHA JI0 MePBOHAYATHHOM.
Onpenenuts JaBJeHHE p3 ra3a B KOHIIE Mpoliecca.

263. Omnpenenuth paboTy A2 W30TEPMUYECKOTO CXKaTUs rasa, coBepmaromiero mukia Kapro KITJT
koToporo 7= 0,4, eciu paboTa H30TepMUUECKOro pacuipenus paBHa A1 = 8 JIx.

273. Kakas sHeprusi E BBIACTUTCS TPU CIIUSHUY JBYX Kareiab pTytu quamerpom 01 = 0,8 mmu do =
1,2 MM B 0iHY Karuiro?

KontponbHas pabora Nel.
BapuanT 2

104. MarepuanpHas TOYKa IBIIKETCS TPSIMOIMHEWHO C Ha4YadbHOW CKOpocThio v = 10 m/c m
TIOCTOSIHHEIM YCKOpeHHeM a = -5 m/c?. OmpenenuTh, BO CKONIBKO pa3 MyTh As, MpOiIeHHbIH
MaTepuaibHOW TOUKOU, OyAeT MpeBbIllIaTh MOAYIIb €€ nepemelienus Ar ciycts t = 4 ¢ mocie Havana
OTCUYETA BPEMEHHU.

114. Yenmosek maccorr My = 70 kr, Oerymuii cO CKOPOCTHIO 01 = 9 KM/U, IOTOHSET TEJIEKKY MACCOU
mz = 190 xr, IBMXKYIIYIOCS CO CKOpPOCThbIOv2 =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakoi
CKOPOCTBIO CTaHET JIBUraThCsl TeJexka ¢ yesoBekoM? C Kakoil CKOpOCThIO OyJIeT ABUTaThCS TEJIEekKKa
C YEJIOBEKOM, €CITH YEJIOBEK JI0 MPbDKKa 0eXal HaBCTpeuy TeIeKKe?

124. 1llap maccoif M= 3 KT ABMKETCSI CO CKOPOCTHIOD1= 2 M/C M CTAJIKABAETCS C TIOKOSIIIUMCS IIIApOM
maccoif m 2 = 5 kr. Kakas pabora Oyner coBepuieHa mpu aedopmanuu mapoB? Ygap cuuTaTth
a0COJIFOTHO HEYIIPYTUM, MPSMBIM, LIEHTPATIBHBIM.
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134. JIee npyxunsl xectkocThioks = 0,5 kH/M u ko=l kH/M ckperutens! mapamiensHo. OnpeaenuTsb
MOTEHITMATBHYIO SHEPIHi0 /7 TaHHOW cucTeMBbI Ipu abcomoTHO nepopmanuu AL =4 cMm.
144. Hute c npuBA3aHHBIMU K €€ KOHLIAM I'py3aMHu MaccaMu M1 = 50 r u mz = 60 r nepexkuHyTa
yepe3 010k auamerpoM D= 4 cm. Onpenenuts MOMEHT MHepLUMU 0JI0Ka, €CIIU MO ACHUCTBUEM CHIIbI
TSKECTH TPY30B OH IMOIYYHJ YIJIOBOe yckopeHue &= 1,5 pam/c’. TpeHHeM M HpOCKaIb3bIBAHHEM
HUTH 110 OJIOKY IpEeHeOpeYb.
154. IInardopma, umeromas GopMy AKUCKA, MOXKET BpAIIaThCs OKOJIO BEepTHKAIbHOW ocu. Ha kpato
w1atGopmbl CTOUT yesioBeK. Ha kakoit yron ¢ moBepHercs miaTdopMa, eciu 4elIoBeK MONAET BIOJIb
Kpas raThopMbl U, 000U IS €€, BEpHETCS B HCXOAHYIO (Ha 1utardgopme) Touky? Macca miathopmbl
m1 = 280 kr, Macca 4ejoBeka my = 80 Kr.
164. C noBepxHOCTH 3eMITH BEpTHKAIBHO BBEPX IyIIEHA paKeTa Co CKOpOCThio v= 5 km/c. Ha kakyro
BBICOTY OHA MOJHUMETCS?
I174. OnpenenuTs 4acCTOTy V MPOCTHIX TAPMOHUYECKHUX KoJIeOaHU rcka paguycoMm R =20 cMm oko10
TOPU3OHTAILHOW OCH, TPOXOSIIEH dYepe3 CcepeAnHy paauyca JUCKa MEepIeHIUKYISIPHO €ro
MJIOCKOCTH.

KonTponbnas padora Ne 2.

Bapuanrt 4.

204. Haiitn MmomsipHyto Maccy M u maccy My OAHON MOJIEKYJIbI TOBAPEHHON COIIH.

214. B 6amione BMecTUMOCThIO V = 151 Haxomutcs aproH mox namienueM P1 = 600 xlla u mpu
temneparype 71 = 300 K. Koraa u3 Gamnona ObLI0 B3STO HEKOTOPOE KOJIMUYECTBO ra3a, JaBlEHUE B
6ayutone moHusuiochk a0 P2 = 400 xlla, a temneparypa ycranoBunace 1> = 260 K. Onpenenutsb
Maccy Maprosa, B3sTOro u3 OauioHa.

224. Monsipaas BHyTpeHHsis1 dHeprusi Um HEKOTOPOTro JBYXaTOMHOTO Ta3a paBHa 6,02 kJ[/Moib.
Onpenenutb CPeIHIO KHHETHYECKYIO SHEPTUI0 <&gp >> BPALIATEbHOTO JABHKEHHUS OJHON MOJIEKYJIbI
aTOTO ra3a. ['a3 cuuTarh MICaIbHBIM.

234. B cocyne BMECTUMOCTBIO V= 6 1 HaXOAUTCS NMPHU HOPMAIbHBIX YCIOBHSIX JIBYXaTOMHBIU Ta3.
Onpenenutsd TermnoeMKocTs Cy 3TOro ra3a npu MNOCTOSTHHOM 00beMe.

244. Tlpu HOpMaJIBHBIX YCIOBHSIX JJIMHA CBOOOIHOTO Ipobera < £ > MOJIeKYIbl BOAOPOAA paBHA
0,160 mxm. Onipeiesuth aAuameTp d MOJICKYJIBI BOJIOPO/IA.

254. Kucnopoa maccoit m = 200 r 3anumaet o6wem Vi = 100 1 1 HaXOAUTCS TOJ TaBIEHUEM p1 =
200 xIla. ITpu HarpeBaHuM ra3 pacmMpwiIcs NMPU NOCTOSTHHOM JaBieHuH 10 odbema V2 = 300 1, a
3aTeM ero jamjieHue Bo3pocio 10 p3 = 500 klla npu HemsmeHHoM oObeme. Haiftu msmenenue
BHyTpeHHel sHeprum AU Ta3a, COBEPIICHHYIO Ta3oM paboTy A u Terioty Q, mepenaHHymo Tasy.
[Toctpouts rpaduk mporecca.

264. T'a3, coBeprarommii uka Kapro, otnan teruionpueMHuKy Terioty Q.= 14 k/[x. Onpenenutsb
Temrneparypy 71 TEIUIOOTHATYHKA, €CIIM MpU Temmeparype Terionpuemauka 7> = 280 K pabora
nukia A = 6 xJx.

274. OnpenenuTh JaBICHUE p BHYTPH BO3IYIIHOTO My3bIpbKa qruaMeTpoM d = 4 MM, HaXOISIIETOCs B
BOJIE y caMoii ee moBepxHOCTH. CUNTATh aTMOC(EpHOE JaBICHHE HOPMAIHHBIM.

KonTponbHas pabora Nel.
Bapuanr 5.

105. Benocunenuct exana M3 OJHOrO MyHKTa B Apyrod. IlepByio TpeThb NMyTH OH Ipoexall Co
CKOpOCThIO 1 = 18 KM/4. Jlasee MOJOBHHY OCTaBIIETOCS BPEMEHH OH €Xall CO CKOPOCTBIO 02 = 22
KM/4, TIOCJI€ YeTro /10 KOHEYHOI'O IyHKTa OH IIeJ MEeMIKOM CO CKOPOCThIO 03 = 5 KM/4. OrnpenenuTsb
CPEIHIOI0 CKOPOCTb (0)BEJIOCUIIEANCTA.

115. Konbkobexel, cTosi Ha KOHbKaX Ha Jibay, OpocaeTKaMeHb MacCoi M1= 2,5 Kr MoJ yriioMm a =
30° k ropu3oHTycO ckopocThio v = 10 m/c. KakoBa Oynet HauanbHasi CKOPOCThH VoJIBHIKECHHS
KOHBKOOEX11a, eciii Macca ero M= 60 kr? IlepemeniennemM KoHbKOOEXIIa BO BpeMs Opocka
npeHeopeyb.
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125. Onpenenuts KII/] yueynpyroro ynapa Ooiika maccoit mi1= 0,5 T, majaromniero Ha cBal Maccoi
m2 = 120 kr. [Tone3HO# cunTaTh PYHEPTHUIO, 3aTPAUYCHHYIO Ha BOMBaHHUE CBau.

135. Kakyto HY»XHO COBEPILUTH PaboTy A, 4TOOBI MPYKUHY skecTKOCThI0 k= 800 H/M, cxxaryro Ha x =
6 cM, JOITOJIHUTEILHO CKaTh HA A x = 8 cM?

145. CrepixeHb BpaliaeTcs BOKPYT OCH, MPOXOIAIIEH Yepe3 ero CepeiuHy, COTJIaCHO YPABHEHUIO ¢ =
At+Bt3, rie 4 =2 pan/c,B = 0,2 pan/cg. OrnpenenuTh BpamamIIni MOMEHT M, NEUCTBYIOIIMK Ha
CTep>KeHb depe3 BpeMs t = 2 ¢ mocliie Hauajla BpalleHus, €CIM MOMEHT WHEPIUU CTEpXKHS J =
0,048 kr* M°.

155. Ha ckambe JKYKOBCKOTO CTOMT YeNIOBEK U JIEPKUT B PYKE 3a OCh BEIOCHUIIEIHOE KOJeco,
Bpallaromieecss BOKPYI CBOGH OCH C YIJIOBOM CKOpOCcThiO w1 = 25 pag/c. Ocwk Komeca
pacrosoXeHa BEpTUKAIBHO U COBMAAAeT ¢ ochio ckambu JKykoBckoro. C kKakodl CKOPOCTBIO M2
CTaHET BpAIaThCs CKaMbs, €CIIH MOBEPHYTH KOJIECO BOKPYT TOPU30HTAIBHOM ocH Ha yroix o = 90°7
MOMEHT MHEpIIHH YelI0BeKa M CKaMbH J paBeH 2,5 KT - M?
M2,

165. Ilo kpyroBoii opOute BOKpyr 3emuin oOpamiaeTcss COyTHUK ¢ mepuoaoM I = 90 wmwuH.
OnpenenuTs BBICOTY CIIyTHHKA. YCKOpPEHHE CBOOOJHOrO MajeHHUs Jy MOBEPXHOCTH 3eMIIM U €€
paauyc R cuuTaTh U3BECTHBIMU.

175. Onpenenuts nepuos 7 MpOCTBIX FapMOHUYECKUX KojeOaHui aucka paanycoMm R = 40 cm okoiso
TOPU30HTAIIBHOM OCH, MPOXOodlell uepe3 o0pa3yomyo AUCKa.

, MOMEHT uHepuuH kojeca Jo = 0,5 kr -

KonTponbnas padora Ne 2.
Bapnanr 5.

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

215. JIBa cocyaa oAMHAKOBOIO 00beMa coziepkaT Kuciopoa. B onnom cocyzne nasienue p1 = 2 Mlla
u temneparypa 71 = 800 K, B apyrom p2 = 2,5 Mlla, 7> = 200 K. Cocyasl coeqununu Tpyokon u
OXJIAJIWJIM HaxXoAs1Iecs B HuX kuciaopoa 1o remneparypsl I’ = 200 K. Onpenenuts ycTaHOBUBLIEECS
B COCYZax JaBJICHUE p.

225. OnpesieuTh CPeIHIO KHMHETHUYECKYIO0 SHEPTHIO (¢) OJHOM MoJeKyibl BojsHoro napa 7' = 500
K.

235. OnpenenuTh OTHOCHUTENBHYIO MOJEKYJSpHYI0 Maccy Mr M MOJSpHYI0 Maccy M rasa, eciu
Pa3HOCTb €T0 YAEIbHBIX TEINIOEMKOCTEH ¢p - ¢v = 2,08 kJ[x/(kxr-K).

245. KakoBa cpefHssi apudMeTHuUecKass CKOPOCTb (») MOJEKYJI KHUCIOpOAa INPH HOPMAalbHBIX
ycnoBusix. Ecnu u3BecTHO, 4TO CpeqHss AuHA cBOOOIHOro npodera (£» MOJIEKYJbl KUCIOPOJa MpU
3TUX ycaoBusx paBHa 100 HM?

255. O6wvem BoOpOIa TIPH U30TEPMHUYECKOM pacmupeHun mpu temmeparype 7 = 300 K yBenmuummcs
B N = 3 paza. Onpenenuts paboTy 4, COBEPLICHHYIO Ta30M, U TEIUIOTY Q, MOIyYEHHYIO IPU ATOM.
Macca meogoposa pasHa 200 r.

265. a3, aBnssAch pabOYMM BEIECTBOM B LMKJIe KapHO, MOTy4ns OT TEIUIOOTAATYHKA TermIoTy Q1 =
4,38 x/Ix u coepumn pabory A = 2,4 x/lx. OnpenenuTs TeMeparypy TEIUIOOTIAaT4YHMKa, €CIIU
TeMmneparypa TemionpueMuauka 7>= 273 K.

275. TIpocTpaHCTBO MEXIy ABYMSI CTEKISTHHBIMH IapaUIeIbHBIMH TUTACTHHKAMH C TUIOMIAIBIO
noBepxHocTd S = 100 cM? Kakaas, pacrloNokKeHHBIME Ha paccTosHuu { = 20 MKM JpyT OT Jpyra,
3aIMoJIHeHO BooM. OnpenenuTs cuily F, NprmkUMaroyro IIaCTUHKY ApYT K Apyry. CUUTaTh MEHUCK
BOTHYTBIM C TUaMeTpoM d, paBHBIM PACCTOSHHIO MEXKIY IUTACTHHKAMH.

KontponbHas pabora Nel.
Bapwnasnr 6.

106. Tenmo Opomreno mox yrioMm o = 30° K TOPU30HTY cO CKOpocThio vo= 30 M/c. KakoBbl OymyT
HOPMAaJIbHOE @, U TAHTE€HIIMAIBHOE a;yCKOpPEHHU Teja uepe3 Bpemsit = 1 ¢ mocie Hayana JBUKEHUS?
116. Ha momy CTOUT Tele)Ka B BUJC JUIMHHOHN JIOCKH, CHA0XCHHOM JITKUMHU KosiecaMu. Ha ogHOM
KOHIIE JIOCKH CTOUT 4esioBek. Macca ero m1 = 60 kr, macca gocku Mz= 20 kr. C Kakoil CKOPOCThIO
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(oTHOCUTENBbHO ToONa) OyaeT JBUraThCs TeNEKKa, €CIM YeJNOBEK NOHJeT BIO0JIb HEEe CO
CKOPOCTBIO (OTHOCHTENIBHO AOCKH) v = 1 M/c? Maccoii Kojiec ¥ TpeHHEM MpeHeOpeYb.

126. Illap maccoi m1= 4 Kr IBHXKETCSA CO CKOPOCTBIO 01= 5 M/C M CTAJIKHBAETCS C IIAPOM MAacCOU
M2= 6 KI, KOTOPBIA JBMXKETCS €My HaBCTPEUY CO CKOPOCThIO v2= 2 M/c. OnpenenuTb CKOPOCTU U1K
U2 IIapoB IOcCJe yaapa. Y aap cuuTaTh aOCOIIOTHO YIPYTUM, MPSMbBIM, LIEHT PAJIBbHBIM.

136. Eciiu Ha BepXHMIi KOHEIl BEPTHUKAIBHO PACTIONOKEHHON CIUPATLHON MPY>KUHBI MOJIO0KUTH TPY3,
TO NpyXuHa coxxmercs Ha A{ = 3 MM. Ha cKonbKO COXMET NpYKHUHY TOT € Ipy3, yHNaBIIUN Ha
KOHEII IIPYKUHBI C BBICOTHI h= 8 cm?

146. Tlo roOpu30OHTAIBHON IJIOCKOCTH KATUTCS JAHUCK CO CKOpOCThi0 v= 8 w/c. OmnpeneiauTtb
KOX(Q(UIMEHT COMPOTUBIICHUS, €CJIM JHUCK, OyAydYd TpPeIOCTaBICHHBIM camMoMy ce0e,
OCTaHOBWJICS, POt MyTh S= 18 M.

156. Opnopoansblii crepskeHb mmHOoM ¢ = 1,0 M MoxeT cBOOOJHO Bpam@aTbcs BOKPYT
TOPU30HTAIBHOM OCH, MPOXOASIIEH uepe3 OJWH M3 ero KOHIOB. B npyroit konen a0OcoifOTHO
HEYIpyro ynaapsierT Iyjsg Maccod M = 7 r, jJeTsias NEpHeHIUKYJISIPHO CTEPXKHIO M €ro OCH.
Omnpenenutb Maccy M CTepKHs, €CH B pe3yibTaTe MONaJaHus MyJd OH OTKJIOHUTCS HAa Yrol o =
60°. [IpuuaTh ckopocTh Tynu v = 360 M/c.

166. Ha kakoMm paccTOSHUM OT IIeHTpa 3eMJIM HaxXOJUTCS TOYKa, B KOTOPOM HAMpPSKEHHOCTh
CyMMapHOro IpaBUTallMOHHOTO 1oJig 3eMiu U Jlynel paBHa Hymo? IIpuHsTh, uTOo Macca 3eMiu B
81 pa3 Oombiie maccel JIyHBI M 4TO paccTosiHUE OT LIeHTpa 3emiu 10 ueHtpa Jlynsl paBHo 60 pa-
auycaM 3emITu.

176. Omnpenenuts mnepuon 71 KkojeOaHUNH MaTEeMAaTUYECKOTO MAasTHHKA, €CIHM €ro MOMAYJb
MaKCHMAaJIBHOTO NepeMereHus 4r= 18 cM 1 MakcuMaibHast CKOPOCTb vmax= 16 cM/c.

KonTtponsHast pabora Ne 2.
Bapuanrt 6.

206. OnpenenuTb KOHLEHTPALMION MOJIEKYJ HaXOJSIIErocss B COCyA€ BMeCTUMOCThI0 V = 2.
KonuyecTBo BemecTBa v kuciaopoaa paBHo 0,2 MoJib.

216. BpluMcnauTh IUIOTHOCTh p a30Ta, Haxojsulerocs mnoj navieHueM p = 2MIla u umeromero
temneparypy 7 =400 K.

226. OmnpenienuTh CPEHIOI KBAJIPATUUHYIO CKOPOCTb (ks> MOJIEKYJIBI Ia3a, 3aKII0UEHHOTO B COCYA
BMecTUMOCThIO V = 2 11 mox naBieHueM p = 200 kIla. Maccarazam =0,3 r.

236. OnpeaenuTb MOJISPHBIE TEINIOEMKOCTH ra3a, €CIi ero yAeiabHble TermaoeMKkocTu ¢y = 10,4 kJ[x/
(xr'K) u cp= 14,6 xJIx/(xr-K).

246. Kucnopon Haxoautcs non naenenuem p = 133 ulla npu temnepatype 7 = 200 K. Berunciautsb
CpeIHEee YNCIIO (Z) CTOJIKHOBEHUI MOJIEKYJIBI KHCIIOPO/Ia IPU ATUX YCIOBHSX 3a Bpems = 1 c.

256. Azot maccoit m= 0,1 kr 6bu1 H306apHO HarpeT ot Temneparypsl 71 = 200 K 1o temneparypsl 72
=400 K. Onpenenuts paboTy A, COBEPIICHHYIO Ta30M, MOTYyYSHHYI0 UM TeIuioTy Q u namenenue AU
BHYTPEHHEH 3HEPruM a30Ta.

266. T'a3, cosepmatonmii 1ukn KapHo, oTnan TeruionpueMHHUKY 67% TEIUIOTHI, TMOJYyYeHHOW OT
TerooTAatyuka.  OmpenenuTs  TemmepaTypy 12  TEIUIONpUEMHMKA, €ClIM  TeMIeparypa
TermootrnaTanka 71 = 430 K.

276. I'muuepuH MOAHSUICS B KaWLISIPHON TpyOke amamerpom kaHana d = 1 MM Ha BbicoTy h = 20
MM. OTpenenuTh MOBEPXHOCTHOE HATSHKEHUE o TiuIepruHa. CYMTaTh CMaYMBaHUE TIOTHBIM.

KonTponbnas padora Nel.
Bapuanr 7.

107. MarepuanbHas TOYKa JBUXKETCS MO OKPY)KHOCTH C MOCTOSIHHOM YTJIOBOM CKOpPOCThIO ® = 7/6
pan/c. Bo ckonpko pa3 myTh As, TPOMICHHBIH TOYKON 3a Bpems =4 c, OyneT Oosbllie MOIYJS €€
nepemenieHus 42? [IpuHATh, 4TO B MOMEHT Hadalla OTCUeTa BPEMEHU Paguyc-BeKTOp I, 3a1ar0IIuil
MOJIO’KEHNE TOYKH Ha OKPYKHOCTH, OTHOCHUTEIILHO HCXOJIHOTO TOJI0KEHHS OBLT IIOBEPHYT Ha YTOJ (o
= m/3pan.
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117. Cuapsin, nereBmmii co ckopocthio v = 400 m/c, B BepXHell ToOYKe TPaeKTOPHU Pa3zopBaiCH
Ha JBa OCKOJKa. MeHbIIHA OCKOJIOK, Macca koToporo cocramisier 40% oT maccel cHapdana,
MOJIETEJI B MPOTHUBOIMOJIOKHOM HANPAaBICHUHU CO CKOpocThioU: = 150 M/c. OnpenenuTs CKOPOCTh
U2 6OJIBIIETO OCKOJIKA.

127. VI3 cTBOIa aBTOMATHYECKOTO MUCTOJIETa BhIIETENa myisi Maccoid M1= 10 r co ckopocthio v= 300
m/c. 3aTBop mucToieTa MaccoiMz = 200 r mpHKUMAETCs K CTBOJY MPYKHHOM, )KECTKOCTh KOTOPO# K
= 25 xkH/m. Ha kakoe paccTosiHue OTOWIET 3aTBOp nocie BeicTpena? CunuTaTh, YTO MUCTOJIET )KECTKO
3aKperUIeH.

137. U3 npyKHHHOTO IUCTOJIETa C MPYKUHOMH skecTKoCThI0 K = 150 H/M ObuT Ipou3BeieH BBICTPE
nyaei Maccoil M = 8 r. OnpenesnnuTb CKOpOCTh 0 MYJIH IPU BBUIETE €€ U3 MUCTOJIETA, €CIU MPYXKUHA
ObL1a cxaTa Ha 4x= 4 cm.

147. OnpenenuTh MOMEHT CHJIBI M, KOTOPBIA HEOOXOIUMO NPUIIOKUTH K OJIOKY, BpalaromeMycs ¢
yacToToi N = 12 ¢, uT0GBI OH OCTaHOBMIICA B TeueHHe BpeMerH A= 8§ c. lnametp 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
yacToToif Ni= 8 MHUH, cTOMT uemoBek Maccoii Mi = 70 kr. Korga uenmosek mepemien B HEHTP
m1atopMBl, OHA CTaja BpalaThes ¢ 4acToToil Nz 10 muu?. Onpenenuts mMaccy My muatdoOpMbL.
MoMeHT UHEepIUH YeJI0BEeKa PaCCUUTHIBATh, KaK JIJIsi MaTePUATHLHOM TOUKH.

167. CnytHuK oOpamiaercst BOKpYr 3eMild 10 KpyroBoi opoure Ha Bbicote h= 520 km. Onpenenutsb
nepuoJi oOpamieHusl CIyTHUKA. YCKOpPEHHE CBOOOMHOTO MaJACHUS § Yy MOBEPXHOCTH 3eMIIM H €e
paauyc R cuuTaTh U3BECTHBIMHU.

177. MartepuanbHasi TOUKa COBEpIIAET MPOCTbIE FAPMOHUYECKUE KOJI€OaHUs TaK, YTO B HAYaJIbHBIN
MOMEHT BpeMeHH cMelleHneXo = 4 cMm, a ckopocts vo= 10 cm/c. Omnpenenuts amrmutyny A u
HavanbHYIO (aszy @o konedaHwmii, eciu ux nepuox 7' =2 c.

KontponbHast pabora Ne 2.
Bapnanr 7.

207. OmnpenenuTh KOJUYECTBO BEIECTBA V BOJOPO/IA 3ANOIHSIOIEro cocya oobemoM V= 3 1, eciu
KOHIIGHTpAITHS MOJIEKYI ra3a B cocyze N= 2-10%8 v3,
217. OnpenenuTb OTHOCUTENBHYIO MOJIEKYJIAPHYIO Maccy My rasa, eciu npu temmneparype 7 = 154 K
¥ napyiennd p = 2,8 MIla oH uMeeT mIoTHOCTH P= 6,1 Kr/M>,
227. Bonopon Haxomutes npu temneparype 7' = 300 K. Haiftu cpeaHioro KHHETHYECKYIO SHEPTHUIO
(€¢p) BPAILIATEIILHOTO JBM)KEHUS OJTHOW MOJIEKYJIBI, & TAKXKE CYMMapHYI0 KHHETHYECKYIO SHEPTHIO Fj
BCEX MOJIEKYJI 3TOTO ra3a; KOJIM4ecTBO Bojgopoaa v= 0,5 Mob.
237. Haiitu ynensHble oyl cp 1 MoJisipabie Cy 11 Cp TETITIOEMKOCTH a30Ta U TSl
247. Ilpu xakoM JaBJIECHUU p CPEIHss AJMHA CBOOOJHOro mpobera «£» MOJEKyn a3oTa paBHa | M,
ecnm Temmepatypa raza t = 100 C?
257. Bo ckosbKo pa3 yBenIu4IUTCs 00beM BOAOPO/a, COAEPKAIINN KOTMUECTBO BEIIECTBA v=0,4
MOJIb TIPY M30TEPMHUYECKOM PACIIMPEHUH, €CITH TP 3TOM a3 MOJIYIUT KomdecTBO TerroTel Q= 800
JIx? Temneparypa Bonopozaa 7'= 300 K.
267. Bo ckombkO pa3 yBeaMUHTCA KOd(D(HIMEHT IoNe3HOro JedcTBUS # muKiIa KapHo mpu
HOBBILEHUU TemIepaTypsl Temnoorgaruuka or 71= 380 K mo 77 = 560 K? Temmneparypa

teronpuemanka 72= 280 K.
277. B Bozy omylleHa Ha O4€Hb MAIYIO NIyOHMHY CTEKISIHHasi TpyOKka ¢ muaMeTpoM kaHana d = 1 mwm.
Omnpenenuts Maccy M BOAbI, BOLIEAIIEH B TPYOKY.

Bapwnanr 8.
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108. MaTepuanbHas TOUKa IBHKETCS B TIOCKOCTH X COTTIACHO ypaBHeHUsM x = A1 + Bit + Cit’u y
= Az + Bot + Cat?, rne B1 = 7 m/c, C1 = -2 M/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOyIM CKOPOCTH
Y YCKOPEHMsI TOUKH B MOMEHT BpeMeHu t =5 c.

118. JIBe onmuakoBble Joaku Maccamu M= 200 kr kaxzgas (BMECT€ C YEIOBEKOM U TPy3aMH,
HaxXOJAIIMMHUCA B JIOAKAaX) JBMXKYTCS NapajuleJbHBIMM KypcaMH HaBCTpedy Jpyr Jpyry c
OJIMHAKOBBIMH cKopocTsiMu v = 1 m/c. Korna monku nopaBHSUIHCH, TO C IEPBOM JIOJKH HA BTOPYIO U
CO BTOpOH Ha MEpPBYI0 OJHOBPEMEHHO MepedpachiBaloT rpy3sl MaccamuM: = 200 kr. Onpenenutsb
CKOPOCTH Uz ¥ U2JIO/IOK TOCTie epedpachIBaHUsI TPY30B.

128. Illap maccoif M1 = 5 Kr OIBUKETCS CO CKOPOCThbIO 01 = 1 M/C M CTaJKUBAETCs C MOKOSIIUMCS
miapoM Maccod Mz = 2 kxr. Onpenenutb CKOpocTH Ui M Uz IIapoB IOCHE yaapa. YJap CuuTaTh
a0COIOTHO YIIPYTUM, MPSMBIM, LIEHTPAIbHBIM.

138. HaneteB Ha npyXuHHBIH Oydep, BaroH Maccoid M = 16 T, nBurasmmuiics co ckopoctsio v = 0,6
M/C, OCTaHOBHJICS, C:KaB Mpy:kuHy Ha Af = 8 cM. Haiitu 001myro sxecTkocThK mpy:xun Oydepa.

148. bnok, umetomuii hopmy aucka maccod m = 0,4 xr, Bpamaercs mo1 ACHCTBUEM CUJIbI HATSHKCHUS
HUTH, K KOHIIaM KOTOPOM MOJIBEMIEHBI Ipy3bl Maccamu M1 = 0,3 xr u M2 = 0,7 kr. OnpeaeauTs CUIbl
HaTsDKeHUst 71 v T2 HUTH 10 00€ CTOPOHEKI OJI0KAa.

158. Ha kpato HenoasuxHOU ckambl JKykoBckoro auamerpom D = 0,8 M u Maccoii M1 = 6 Kr cTout
yesoBek Maccod Mz= 60 kr. C Kakoil yrioBOH CKOPOCTBIO » HAUHET BpaIlaTbCs CKaMbs, €CIU
YeJIOBEK MOMMAET JICTAIMIA Ha Hero Msia maccod m = 0,5 kr? Tpaektopusi Msiya ropu30HTalbHA U
npoxoauT Ha paccTossHuul = 0,4 M oT ocu ckaMbu. CKOpOCTh Msda v = 5 m/c.

168. OmnpenenuTs TMHEWHYIO U YTTIOBYIO CKOPOCTH CIYTHUKA 3eMJIHM, 0OpaIaoIerocs Mo Kpyropou
opoute Ha BbicoTe h = 1000 kM. YckopeHue CBOOOAHOTO MajeHUs § y MOBEPXHOCTH 3EMIIU U e
paauyc RcunTath U3BECTHBIMHU.

178. CxiagpiBatoTcsi 7Ba KoyieOaHMs OJMHAKOBOTO HANpABJICHUS W OJMHAKOBOTO MEPUONA: X1 =
Asinoit m x2 = Azsinwa(t + 1), e A1 = A2 =3 oM, w1 = w2 = nct, = 0,5 c. Onpenenurs
amMIuTyny A W HavanbHylo (asy @ope3ynbTupylomero kosiebanus. Hamumcars ero ypaBHEHHeE.
[TocTpouTh BEKTOpHYIO qUarpammy s MomeHTa Bpemenut = 0.

KontponbHast pabora Ne 2.
Bapmuanr 8.

208. B GamtoHe BMecTHMOCTBIO V= 3 11 comepxutcsl Kuciaopon maccoim = 10 r. OmpenenuTs
KOHIIEHTPALMIO NMOJIEKYJI Ta3a.

218. Haiitu mmotHOCTh P a3ota npu temneparype 7 =400 K u naBnennu p =2 MIla.

228. Tlpu xakoil TemmepaType CpelHss KMHETHYECKash SHEepPrus (gn) MOCTYNATEIBHOTO JBHKEHMS
MOJIEKYITBI Ta3a paBHa 4,14 - 1072t JIx?

238. BEIUMCIINTH yenbHbIE TEMIOEMKOCTH Ia3a, 3Has, 4To ero MomspHas mMacc M = 4 - 10 xr/monb
u oTHomeHue reroemkocreit C,/Cy = 1,67.

248. B cocyne BmectumMocThio V = 5 11 HaxoauTes Boopo Maccoit m= 0,5 r. Onpenenuts CpeaHIon
JUTMHY CBOOOIHOTO Tpobera («£» MOJIEKYJIbI BOJIOPO/Ia B 3TOM COCY/E.

258. Kakas pabota 4 coBeplaeTcsi Mpu U30TEPMUUYECKOM PAaCUIMPEHUH BOJOpOJa Maccod M= 5 T,
B3sTOro npu temneparype 7' =290 K, ecnu o0bem raza yBelnyuBaeTcs B Tpu pasa?

268. UneanbHast TemoBas MamuHa padoraet no nukiy Kapao. Temneparypa terootaatuuka 71 =
500 K, Temneparypa temnonpuemuuka 72 = 250 K. Onpenenuts Tepmuuecku KIIJI # nukia, a Takxe
paboty A1 pabGouero BemecTBa MpU H30TEPMUUYECKOM PACIIUPEHUH, €CIIU TPH H30TEPMUUYECKOM
cKaTUU coBepieHa pabora A>= 70 JIx.

278. Ha ckonpko pAaBieHHE P BO3AyXa BHYTPU MBUIBHOTO ITy3bIpst OOJbIIE HOPMAJIBHOTO
aTMoc(epHOTro AaBICHUS Po, €CITH THAMETP My3bIps 0= 5 Mm?

KonTponbHas pabora Nel.
Bapuanr 9.
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109. o kparo paBHOMEPHO BpalalOMICHCs C YIIIOBOW CKOpPOCThIO @ = 1 paja/c mmaTdopmbl HAET
4yenoBeK u o0xonut miardopmy 3a Bpems t = 9,9 c. KakoBo Hambosbiiee YCKOPEHHUE 0. IBHKCHHS
yesoBeka oTHocuTesbHO 3emin? [Ipunarte paauyc miardopmel R =2 M.

119. Ha ckonbKoO mepeMecTUTCss OTHOCHTENIbHO Oepera jonaka niauHoi € = 3,5 m u maccoit my = 200
KT, €CJIM CTOAILIMI Ha KOpMeE 4esloBeK maccod Mz = 80 Kr mepemecTuTcss Ha Hoc JIoAku? CuuTarh
JIOJIKY pacoJIOKEHHOM MepneHANKYISIpHO Oepery.

129. U3 opynusi, HE HMMEIOLIET0 MPOTUBOOTKATHOIO YCTPOWCTBA, MPOM3BOAWIACH CTpeibda B
TOPU30HTAILHOM HampasiieHnu. Koraa opynue ObUIo HEMOABHKHO 3aKPEIICHO, CHAPS BbUIETEN CO
ckopocThio v1 = 600 M/c, a Korga OpyAHIO Jajid BO3MOXKHOCTH CBOOOJHO OTKATHIBAaTHCS Ha3a/l,
CHapSIJT BBUIETEN CO CKOPOCThIO 02 = 580 M/c. C Kakoil CKOPOCTHIO OTKATHIIOCH IPU 3TOM Opyaue?
139. Henp moumHON £ = 2 M JIGKHT HaA CTOJE, OOHHM KOHIIOM CBHcas co croja. Eciam mimuHa
CBENIMBAIONIEHCS YACTH TIPEBBIIAET */3f, TO IieMb COCKANB3BIBAET CO cTONA. ONpeeNuTh CKOPOCTh U
[IENU B MOMEHT €€ OTpbIBa OT CTOJA.

149. K xparo cTona npukperieH 61ok. Uepes OJI0K MepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOpPOH NpHKperieHbl Tpy3bl. OAUH TPy3 JBHKETCS MO MOBEPXHOCTH CTOJA, a APYrou -
BOJIb BepTUKaU BHU3. OnpenenuTh K03hduimeHT frpeHus Mex 1y MoBEepXHOCTSIMU Ipy3a U CTOJIA,
€CJIM MacChl KaXJOro rpy3a U macca OJoKa OJAMHAKOBBI U TPY3bl IBUXKYTCA C YCKOpEHHEM o= 5,6
m/c?. TIpockanb3pIBaHMEM HUTH 110 OJIOKY M CHIION TpeHHs, AeHCTBYIONEH Ha 60K, IpeHeOpeyb.

159. T'opusonTanbHas miargopma maccoil M1 = 150 kr Bpamaercs BOKPYT BEpTHUKAIBHOU OCH,
IIpOXOIsIIeii uepes neHTp mIatdGopMsl, ¢ yacToToit N= 8 Munl. Uemosek Maccoit My = 70 KI' cTOUT
npu 3ToM Ha Kpato 1iardopmbl. C Kakoil yriaoBoi CKOPOCTBIO @ HAa4yHET BpalaThes miaTdopma,
€CIIM 4YeJOBEK IMeperner oT kpas miarpopmbel K ee HeHtpy? Cumurarh miathopmy KpYIIIbIM,
OJIHOPOJHBIM JIUCKOM, @ YEJIOBEKa — MaTepHAIbHON TOUYKOA.

169. KakoBa macca 3emim, eciu W3BeCTHO, uyTo JlyHa B TeueHue roaa coBepmiaer 13 oOparmeHwuid
BOKpYT 3eMiIi M paccTostHue oT 3emuu 0 JIyHs! paBHo 3,84 - 108 M?

179. Ha rmagkoM TOpU3OHTAJIRHOM CTOJNE JEKUT map Maccod M = 200 r, NMpUKpErIeHHBIA K
TOPU30HTAILHO PACIIOJIOKEHHOM JIETKOM MPYKUHE ¢ )KecTKoCThio k= 500 H/M. B map nmomanaer mysis
maccod m = 10 r, nersimas co ckopocthio v= 300 M/c, m 3acTpeBaeT B HeM. l[IpeneOperas
nepeMelleHleM I1apa BO BpeMsl yiapa M CONPOTHUBICHHEM BO3J]lyXa, ONPENEIUTh aMIUIUTYRy A u
nepuon I’ xonebaHuii mapa.

KonTponsnas padora Ne 2.
Bapuanr 9.

209. OnpenenuTh OTHOCUTEIbHYIO MOJEKYJISpHYIO Maccy My: 1) Bonbl; 2) yriekucioro rasa; 3)
ITOBAPEHHOM COJIH.

219. B cocyne BMectuMocTthio V = 40 51 HaxonuTcs kuciopoa npu temmneparype 7' = 300 K. Korga
4acTh T'a3a U3pPacXo0Bali, JaBJIeHUEe B OayioHe moHu3miock Ha Ap = 100 klla. Onpenenuts Maccy
Mu3pacxog0BaHHOTO Kucinoposa. [Iporece cuntaTh H30TEPMUUECKUM.

229. B a3ore B3BemIeHB MeNbYANIINE MBUTMHKH, KOTOPBIE JIBIKYTCSA TaK, KaK €Cld Obl OHU ObUIH
O4YeHb KPYMHBIMH MONeKylaMu. Macca Kaxmol mbuimHkH paBHa 6 - 107 r. Tas maxomutcs mpu
temrniepatype I’ = 400 K. Onpenenuts cpeHHE KBaJpPATHUHBIE CKOPOCTU (Uxg), @ TAKKE CPEIHHE
KUHETHYECKHE IHEPTHUHU (&n) TIOCTYNATEIBLHOTO ABMXKEHHSI MOJIEKYJIbI 230Ta U MBUINHKH.

239. TpexaToMHBIif Ta3 oA AaBneHneM p = 240 kIla u Temmeparype t = 20° C 3anumaer o6bem V =
10 5. Onpenenuts Temao0eMKocTs Cp 3TOr0 ra3a Mpy MOCTOSIHHOM JaBJICHUH.

249. Cpemusis nmuHA ¢cBOOOIHOTO Mpodera («£» MOJEKYIBI BOJOPO/a PH HEKOTOPBIX YCIOBUSIX PaBHA
2 mMM. HaiiTl I0THOCTE p  BOAOPOJA IPU ITUX YCIOBHSX.

259. Kakas nonst w1 KonrdecTBa TEIUIOTH Q, TOJBOIMMOTO K UACATHPHOMY IBYyXaTOMHOMY Ta3y MpH
n300apHOM IpolLecce, pacXoayeTcs Ha yBennueHne 4 U BHyTpEeHHeH SHepIruu ra3a u Kakas A0 w2 —
Ha paboty A pacmmpenus? PaccMoTpeTsh Tpu ciydas, eciiv ra3: 1) 0JHOAaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBII.

269. T"a3, corepmaromniuii ukia Kapro, momydaer teriory Q1= 84 xJ/Ix. Onpenenuts padoty A rasa,
ecnu TeMieparypa 71 TemIo0TIaTYMKa B TPU pa3a BBIIIE TeMIIepaTypsl 72 TEIJIONPHEMHUKA.
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279. Bo3nyuiHslii my3sipek auamerpom 0= 2,2 MKM HaxOIMTCS B BOJE y CaMOW €€ IOBEPXHOCTH.
OmnpenenuTs MIOTHOCTh p BO3/AyXa B Iy3bIPbKE, €CJIM BO3AYX HaJ MOBEPXHOCTHIO BOJbI HAXOAUTCS
IIPY HOPMAJIbHBIX YCIIOBHSIX.

3 cemecTp
KontponbHas padora Ne 3.
Bapuanr 0.

310. Paccrostare d mMexay aBymst TouedHbIME 3apsgaMu Q1 = 2 nKn u Q2 = 4 uKu paBHO60 cm.
OnpenenuTh TOYKY, B KOTOPYIO HYXKHO IOMECTUTHh TpeTuid 3apsa Qs Tak, 4ToObI cucTeMa 3apsjioB
Haxoauiack B paBHoBecud. Ompenenuth 3apsa Q3 M ero 3Hak. YCTOWYMBOE WM HEYCTOMYMBOE
Oyner paBHOBecue?

320. JlBe TpeTu TOHKOro Koijbla paauycoM R = /0 cm HecyT paBHOMEpPHO paclpeaeleHHBIA C
TUHEHHON MIoTHOCTBIO 7 = 0,2 mxKi/m 3apsn. OnpeneinuTh HANPSHKEHHOCTh E 3IIEKTPUYIECKOTO
T0JIs, CO3/1aBa€MOT0 pacIipe/ieJICHHbIM 3apsi0oM B Touke O, COBIAAIONICH ¢ IEHTPOM KOJIbLIA.

330. Ha nByX KoakcHaimbHBIX OECKOHEUHBIX IWIMHApAX paguycamu R u 2R paBHOMEpHO
pacrpezieNieHbl 3apsaabl C MOBEPXHOCTHBIMH IJIOTHOCTAMHU 01 U o2(puc. 1). Tpebyercs: 1) ucnonssys
teopemy Octparpajckoro-Iaycca: Haiiti 3aBucMMOCTb E (I) HAIPSYKCHHOCTH JICKTPUUIECKOTO MOJIS
oT pacctosHus s tpex oosmacreid: |, Il u . Ilpunare o1 = -0, 02 = 40. 2) BBIYHCIHTH
HANpSHKEHHOCTh E B TOYKE, YIaJICHHOW OT OCH IIMJIMHIPOB HA PACCTOSHUE I, M YKa3aTh HalpaBJICHUE
Bextopa E. Ilpunares = 30 uKn/m?, r = 4 R; 3) nocrpouts rpadux E (r).

340. Tonkasi kBajpaTHasl paMKa PaBHOMEPHO 3apshKCHA C JTMHEWHOW IUIOTHOCTHIO 3apsna 7 = 200
nKn/m. OnpeaenuTs TOTEHIIUAI ¢ TIOJI B TOUKE MEPECEUCHUS TharoHaie.

350. DAEeKTPOH ABMXKETCS BAOJb CHIIOBOW JTMHUU OJHOPOAHOTO JIEKTPUIECKOTO MOJst. B HeKoTopoit
TOYKE MOJISI ¢ MOTeHUUanoM @1 = [0 B 31exkTpoH umen ckopocts Vi = 6 Mwm/c. Onpenenutsb
NOTEHIMAJ (2 TOYKH OIS, OIS 10 KOTOPOH JIEKTPOH MOTEPSIET MOJIOBUHY CBOCH CKOPOCTH.

360. ITnockuii KOHAEHCATOp C TIOmAAbI0 mIacTHH S = 200 cwm? xaxnas 3apsiKeHa 0 Pa3HOCTH
norennuanoB U = 2 xB. Paccrosuue Mexay ruiactuHamu 0 = 2 cm. JIMdJEKTPHK — CTEKJIO.
Onpenenuts 3Hepruro W rosist KOHJ€HCaTopa U IUIOTHOCTh SHEPTUU @ TTOJIS.

370. DAC barapeu ¢= 12 B. Ilpu cune toka | = 4 4 KI1[1 6atapen = 0,6. Onpenenuts BHyTpEeHHEE
conpotusieHue R; 6atapen.

380. Cua TOoKa B II€IM M3MEHSETCS CO BpeMeHeM 1o 3akoHy | = loe™. Onpenenuts KOJTHYECTBO
TEIUIOTHI, KOTOPOE BBIACIUTCA B MPOBOJHMKE compoTuBieHueM R = 20 Om 3a BpeMms, B T€UEHUE
KOTOPOTO TOK YMEHBIIHTCA B € pa3. KoddduimenT o mpunsaTs pasabM 2 - 102¢?,
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puc. 1

KonTponbnas padora Ne 4.
Bapuanr 0.

410. beckoHe4HO JIMHHBIN MPOBOJA ¢ TOKOM |= 50 A M30THYT Tak, Kak 3TO IOKa3aHO Ha puc. 2.
OnpenenuTh MarHUTHYIO MHAYKIHMIO B B Touke A, nexaied Ha OUCCEKTpHce MPSMOTo yria Ha
paccrostanu d = 10 cM OT ero BepIInHBbI.

420. Tlo kpyroBomy BHTKY paguycoM R = 5 cm Tewer 1ok | = 20 A. BUTOK pacronoxeH B
OJIHOPOAHOM MarHuTHOM noje (B = 40 mTn) Tak, 4To HOpMaNb K MJIOCKOCTH KOHTYpa COCTaBJISET
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yron $=7/6 ¢ Bekropom B. Onpenenuts uzmeHenue A/1 MOTEHIUATBHON SHEPIUU KOHTYpa MpU
€ro MOBOPOTE Ha YToJl ¢= 7/2 B HANPABJICHUH YBEIUYCHUS yriia 3 .

430. ITo Tonkomy ctepkHiO jymHONW ¢ = 40 cM paBHOMepHO pacmpenesieH 3apsag Q = 60 v Ko
CrepskeHb BpallaeTcs ¢ 4acToToi N= 12 ¢ oTHOCHTENHHO OCH, MEPNEHIUKYIAPHON CTEPKHIO
MPOXOJAIICH Yepe3 CTep)KeHb Ha paccTossHuM o = {/3 OT ogHOro u3 ero KoHuoB. OnpeaenuThb
MarHUTHBII MOMEHT pm, 00YCIIOBJIIEHHBII BPALLIECHUEM CTEPKHS

440. Uon, monaB B marautHOE 1oJie (B = 0,01 m To), cTan aBUrathcs 1mo okpyxHoctr. OnpeaenuThb
KHHETHYeCKyto sHepruto 7 (B 3B) moHa, eciiy MarHUTHBI MOMEHT pm SKBUBAJIECHTHOTO KPYTOBOIO
Toka paseH 1,6 - 1014 A-M2,

450. B ckpelieHHbIe IO IPSIMBIM YTIIOM OJHOpoAHBIe MarHuTHOE (H = 1 MA/M u snektpuueckoe (E
= 50 xB/m) mons Bieren uoH. [Ipu kakoit ckopocTr V MoHA (110 MOJYJIIO U HAIIPABJICHUIO) OH OyaeT
JIBUTATHCS B CKPEIICHHBIX MMOJISIX TIPSIMOJIMHEHHO?

460. OmnpenenuTh MarHUTHBIA MOTOK @, MPOHM3BIBAIOIINN cojieHOuA, eciu ymHa £ = 50 cM u
MarHuTHbIN MOMEHT pm= 0,4 BO.

470. Konb1o u3 MegHOTO MpoBoja Maccoit M = 10 r moMenieHo B 0JTHOPOAHOE MAarHUTHOE I10JIe

(B = 0,5 Tx) Tak, 4TO MIOCKOCTH KOJIbIA COCTABIISACT yroi f = 60° ¢ TMHUAMH MAarHUTHOW UHTYKIIUH.
Omnpenenuts 3apan Q, KOTOPBIN MPOWUIET MO KOJbIY, €CIH CHATh MAarHUTHOE TOJIE.

480. McTouHWK TOKa 3aMKHYJIM Ha KaTymKy comportuBienneM R = 20 Om. Yepes Bpems t = 0,1 ¢
toka | B karymke pocturia 0,95 mnpenenbHoro 3HaueHus. OmnpenaenuTs UHIYKTUBHOCTH L
KATYIIKH.

puc.2

KonTponbnas padorta Ne 3
Bapuanr 1.

301. Toueunsie 3apsiasl Q1 = 20 mx K1,Q2 = -10 mx Kn Haxopstcs Ha paccrosaun d = 5 cm apyr ot
npyra. OnpeaenuTh HapsiKEHHOCTh TOJIsI B TOYKE, YAAJICHHOW Ha 1 = 3 ¢ OT MepBOro M Ha I = 4
cm OT BTOporo 3apsina. Onpenenuts Takke cuity F, 1eicTBYIONIYIO B 3TON TOUKE Ha TOUEUHBIN 3apsij
Q =1 mk Kn.

311. Toukuit crepkeHb AnuHOU £ = 20 cm HECeT paBHOMEPHO pacnpeneneHHsii 3apsn ¢ = 0,1 uxKi.
Onpenenuth HANPSKEHHOCTh E AJIEKTPUYECKOTrO IMOJsI, CO3/1aBa€MOro pacIpe/ieIeHHbIM 3apsoM B
TOYKE A, JIeXalleil Ha OCU CTEPKHS Ha PacCTOSAHUM o = 2() cm OT ero KOHIa.

321. Ha nByx KOHIIEHTpHUYECKHX cdepax pamumycoM R m Z2RpaBHOMEpHO pacmpeieneHbl 3apsbl C
NOBEPXHOCTHBIMU IUIOTHOCTSIMM o1 U o2 (puc. 3). TpebGyercsa: 1) wucnombdys TeopeMy
Octporpaackoro-I'aycca, HaliTH 3aBUCUMOCTh E(I) HampsDKEHHOCTH JJIEKTPUYECKOTO MOl OT
paccrosiaus 1uist Tpex obnacreii: |, 1l u lll. Tlpunsarte o1 = 40, 02 = ¢; 2) BBIYUCIUTH HAIPSDKEHHOCTH
E B TOUKE, yaneHHON OT LEHTpa Ha PacCTOSHUE I, U yKa3aTh HarpasieHue BekTopa E. [IpuHATh ¢ =
30 uKn/m?, r = 1,5 R; 3) moctpouts rpadux E.

331. JIBa Toueunsix 3apsga Q1 = 6 nKn u Q2 = 3 nKn HaxojsTcs Ha pacctossHuu d = 60 cm ApyT OT
npyra. Kakyio paboTy HE00X0AMMO COBEPIINTh BHEUIHMM CHJIAM, YTOObI YMEHBIIMTH PACCTOSHUE
MEXK]y 3aps1aMu BJIBOE?

341. [Teunaka Maccoit m = 200 mke, Hecymias Ha ceOe 3apsa Q = 40 nKn, BueTena B dJ1EKTPUUECKOE
1oJjie B HANpaBJieHUU CHIOBBIX JMHUHU. [locne mpoxoxknenus pasHoctu noreHuuanoB U = 200 B
IBUTMHKA UMeJa CKOpocTh v = [0 m/c. OnpenenuTts CKOpOoCTh 0o MBUIMHKHU JI0 TOTO, KaK OHA BIIETeNa
B TOJIE.
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351. Konnencaropsl eMkocTbio C1 = 5 Mx@ u Cz = 10 mx® 3apsikensl 10 HanpspkeHuit Uy = 60 B u
U, = 100 B cooTtBercTBeHHO. OmpeAenuTh HaNpsHKEHWE Ha OOKJIaJKaxX KOHACHCATOPOB TOCIE WX
COeMHEHUS OOKIIaKaMH, UMEIOIIUMHU OJTHOUMEHHBIC 3apsi/Ibl.

361. Karymka 1 amnepMerp COEIMHEHBI MOCIIE0BATEIbHO U MOJKIIOYEHb K UCTOYHUKY Toka. K
KJIEMMaM KaTyIIKd [PUCOEAMHEH BOJBTMETP C coOIpoTuBieHueM I = 4 xOwm. Amnepmerp
nokassiBaeT cuiy Toka | = 0,3 4, BonbT™eTp Hanpspkenuss U = 120 B. OnpenenauTs COPOTHBIICHHUE
R xarymku. Omnpenenuts OTHOCUTEIbHYIO IOTPEIIHOCTh &, KOTOpas OyneT [omylieHa IpH
U3MEPEHUH COITPOTUBIICHHUS, €CIIU MTPeHeOpeyUb CUIION TOKa, TEKYILEro Yepe3 BOJIbTMETP.

371. 3a Bpemss t = 20 ¢ npu paBHOMEPHO BO3pacTaBIIECH CHJIE TOKA OT HYJS JO HEKOTOpPOTro
MakCMMyMa B MPOBOJHHUKE cCOMpoTUBICHHEM R = 5 Owm BBIACTHIOCH KOIUYECTBO TEIUIOTHIQ = 4
K/{oc. OrnipenennTh CKOPOCTh HapacTaHUs CUJIBI TOKA, €CIIM CONPOTUBIIEHUE MPOoBoAHUKA R = 5 Om.

111

Puc.3

KonTponsnas padora Ne 4.
Bapuanr 1.

401. beckoneuHo IiIMHHBINA TTpoBoA ¢ TOKOM | = 100 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puC. 4.
Onpenenutb MarHUTHYI0 UHAYKIHIO B B Touke O. Panuyc nyru R = 10 cm.

411. TTo AByM mapasuienbHBIM IPOBOAAM JANUHON { = 3 M KaxAbli TeKyT oauHakoBble Toku | = 500
A. Paccrosiaue d Mexxay npoBojsamu paBHo 10 cM. Onpenenuts cuity F B3auMoelCTBHS TIPOBOJIOB.
421. Tlo toHKkoMy Koublly paaumycoM R = 10 cM paBHOMEpHO pacrpeneieH 3apsl C JUHEHHON
mioTHOCTRIO T = 50 HKi/M. Kosb110 Bpaiaercss OTHOCUTENEHO OCH, TIEPICHANKYIISIPHON TUIOCKOCTH
KOJbIIA U TIPOXO/SIIEH Yepes ero LeHTp, ¢ yacToToit N = 10 ¢l OnpenenuTs MarHUTHBIH MOMEHT P,
00yCIIOBJICHHBII BpalleHHUEM KOJIbIIa.

431. JIBa MOHA pa3HBIX MacC C OJMHAKOBBIMH 3apsiaMH BJIETEIH B OJHOPOJHOE MAarHUTHOE TOJeE,
CTaJIM JABUTATHCS MO OKPYXHOCTH pamuycamu R1 =3 cm u Rz = 1,73 cm. Onpenenuts OTHOIICHHE
Macc MOHOB, €CJIM OHU MPOILIN OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh NOTEHIIMAJIOB.

441. TIpoToH BiIeTeN B CKpemeHHbIe 1o yrioM o = 120° maraurtroe (B = 50 M To1) u onexrpuueckoe
(E = 20 xB/m) nons. Onpenenuts yckopeHue a' mpoToHa, eciu ero ckopocts V (V| = 4 - 10° m/c)
NepneHauKysipHa Bekropam E u B.

451. Ilnockuit KOHTYp TIomaap S = 20 cM? HaXOJUTCS B OJIHOpOJIHOM MarHuTHOM none (B = 0,03
Tn). OnpenenuTh MarHUTHBINA NMOTOK @, MPOHU3BIBAIOIMIUN KOHTYP, €CIIU TUIOCKOCTh €r0 COCTaBIISIeT
yrois ¢ = 60° ¢ HarTpaBJI€HUEM JIMHUHA NHIYKIIUH.

461. B ogHOpomHOM MarHuTHOM moie (B = 0,1 Tm) paBHOMepHO ¢ wacToToit N = 5 ¢! Bpamaercs
crepkeHb JMHOM ¢ = 50 cM Tak, 4TO IUIOCKOCTh €ro BpalleHUsi NEpPHEeHAMKYJSApHA JIHHUSAM
HANpsDKEHHOCTH, a OCh BpAallleHHUs MPOXOIUT Yepe3 OJWH U3 €ero KoHIoB. OmnpenenuTsb
UHAYIUPYEMYIO Ha KOHIIAX CTEP)KHS Pa3HOCTh MOoTeHnuanos U.

471. Conenonp ceuenneM S = 10 cm?>  comepsxur N = 10° urkos. Ilpu cume Toxka | = 5 A
MarHuTHas WHAYKIUS B mons BHYTpU cojieHouga paBHa 0,05 Tin. Ompenenutb MHAYKTHUBHOCTH L
COJIEHOUIA.

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.

KontponbHas padora Ne 3.
Bapuanr 2.

302. Tpu ommuHakoBbIX TodeyHBIX 3apsna Qi1 = Q2 = Q3 = 2 wKn HaxomsaTcs B BEpIIMHAX
PaBHOCTOPOHHETO TPEyrojbHUKa CO CTOpoHamMH o = [0 cm. OnpenenuTb MOAYJb U HalpaBieHUE
cuitel F, neiicTByroeit Ha OJTMH U3 3apsAA0B CO CTOPOHBI IBYX APYTHX.

312. Tlo ToHKOMY moONyKOJbIy paauyca R = /0 cm paBHOMEpPHO pacrnpesesieH 3apsj ¢ JUHEHHOM
IUIOTHOCTBIO 7 = [ mxKn/m. Onpenenuts HANPsHKEHHOCTh £ AJIEKTPHUYECKOTO IO, CO3aBaeMOro
pacrpesielIeHHbIM 3apsa10M B Touke O, COBIIAAAIONIEH ¢ IIEHTPOM KOJIbIIA.

322. Ha nByx KOHIEHTpHUYECKHX cdepax pamumycoM R m Z2RpaBHOMEpHO pacmpereneHbl 3apsbl C
IOBEPXHOCTHBIMU IUIOTHOCTSIMH o1 U o2 (puc. 5). TpebGyercs: 1) wucnomb3dys TeopeMy
Octporpaackoro-I'aycca, HaiiTu 3aBUCUMOCTh E(I) HaOpsDKEHHOCTH AJIEKTPUYECKOTO MOl OT
paccrostHus 11 Tpex oonacteit: |, Il u 1. Tlpunste o1 = o, 02 =- 0; 2) BEIYUCIUTD HANIPSIKEHHOCTH E
B TOYKE, YAAICHHOW OT LICHTPA Ha PAaCcCTOSHUE I, U yKa3aTh HampaslieHHe BekTopa E. IIpunaTe o =
0,1 uKn/m?, r = 3 R; 3) noctpouts rpaduk E).

332. DnexTpudecKoe IMmoJjie CO3/aH0 3apsHKEHHBIM MPOBOASIIUM MIAPOM, MOTeHIHAN ¢ kotoporo 300
B. Onpenenuts paboty cui moiis no nepementeHuto 3apsana Q = 0,2 mxKn u3 Touku 1 B TOouky 2
(puc. 6).

342. DOnextpoH, obmagaBmuii KuHeTHdeckoil sHeprued 7' = [0 5B, Biuereal B OAHOPOJHOE
AIIEKTPUUYECKOE T0JIe B HAINPABJICHWH CHJIOBBIX JMHHMN moss. Kakoi ckopocTeio OynmeT oOmanath
3JIEKTPOH, MPOIS B 3TOM I0JI€ pa3HOCTh noTeHnuanos U = § B?

352. Konnencarop emkoctbio C1 = 10 mx® 3apspken no HanpspkeHuss U =70 B. Onpenenuts 3apsn
Ha OOKJIaZKaX 3TOro KOHJEHcaTopa IOcie TOTo, KakK MapajulebHO eMy OblUT MOJIKIIOUEH JIpYroii,
He3apsKeHHbIN, KOHJeHcaTop eMKOoCcThio C2 = 20 mx .

362. D/1C Garapeu ¢= 80 B, BHyTpeHHee conpoTuBieHue R; = 5 Om. BHemHss nens notpediser
MomHocTh P = 100 Bm. Onpenenuts cuiny Toka | B nienu, Hanpspbkenne U, o1 KOTOPBIM HaXOJIUTCSA
BHEIIIHSSA 1IeTlb, ¥ €€ conpoTuBieHue R.

372. Cuna Toka B IPOBOJHUKE H3MEHSETCS co BpeMeHeM 110 3akony | = l,e™, raelo = 20 4, a = 10%¢”
! Onpenenuts KoMMYECTBO TEMNOTHI, BBIENMBINEECS B TIPOBOIHMKE 3a BpeMs t = 107%¢.
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Puc.5 Puc.6

KonTponbnas padora Ne 4.
Bapuant 2.

402. MaTrHUTHBIA MOMEHT Pm TOHKOTO TIPOBOJIAIIETO KOJIBLA Pm = 5 A - M2 OnpeneanTh MarHUTHYIO
MHAYKIUIO B B Touke A, HaxonsIencs Ha OCH KOJIbLA U YIaJIEHHON OT TOYEK KOJIblla Ha PACCTOSIHUE
r=20 cm (puc. 7).
412. TTo TpeMm mapauieabHbIM MPSMBIM IIPOBOIAM, HAXOASAIIMMCS Ha OJMHAKOBOM paccTosiuuu d = 20
CM JIpyr OT Jpyra, TeKyT oauHakoBbie TOkM | = 400 A. B nByx mpoBogax HampaBJICHHS TOKOB
COBMAJAIOT. BRIUMCIUTE IS KaXKI0TO U3 MPOBOJIOB OTHOIICHUE CUJIbI, IEHCTBYIOIIEH HA HETO, K €ro
JUTMHE.
422. Tuck panuycoM R = 8 cM HeceT paBHOMEPHO pacrpeIesIeHHBIN 1Mo moBepxHocTH 3apsia (o = 100
uK1/M?). OnpenenuTh MaTHUTHBI MOMEHT Pm, OOYCJIOBICHHBIH BpalleHHEM IUCKA, OTHOCHUTENHHO
OCH, TPOXOJSIIECH Yepe3 ero HUEHTP U MEePIEeHIUKYISIPHOM TJIOCKOCTH IUCKA. YTJOBasi CKOPOCTh
BpalieHus aucka o = 60 paju/c.
432. OgHO3apsIHBIA MOH HATPUS MPOIIET YCKOPSIONIYI0 pa3HocTh nmoteHmanoB U = 1kB u Bieren
NEPIEeHIUKYIAPHO JIMHUAM MAarHUTHOW MHAYKIUHU B ogHoponHoe mnone (B = 0,5 Tmu). Onpenenutsb
OTHOCHUTEJIbHYIO aTOMHYIO Maccy A MOHa, €CJIM OH OIMHUCall OKPYKHOCTh paguycoM R = 4,37 cwm.
442. Vlon, mpoias yCKOPSAIOIIYIO pa3HOCTh moTeHuanoB U = 645 B, Bneten B CKpelleHHbIE MO
OpsSMBIM yriioM ofHopoanbie MarHuTHOe (B = 1,5 M Tn) wu snexrpuueckoe (E = 200 B/m) moss.
Onpenenuth OTHOIIEHHE 3apsiia HMOHA K €ro Macce, €CiId HOH B 3TUX NOJAX JBUKETCS
IIPSIMOJIMHEVHO.
452. MaruutHbIi IoTOK @ CKBO3b ceueHue cosieHona paBeH S0 MxB6. [yimuaa conenounma £ = 50
cM. HailTu MarHuTHBIN MOMEHT Pm COJICHOMIA, €CJIM €TI0 BUTKH IUIOTHO MPUJIETAIOT IPYT K APYTY.
462. B oqHOpOIHOM MarHUTHOM moJje ¢ uuaykueit B = 0,5 Tiu Bparmiaercs ¢ 4acTOTOM n =
10 ¢t crepwens anmuHoi £ = 20 cm. Och BpalieHHs HapaiielbHa JIMHUAM HHAYKIHH M HPOXOIUT
yepe3 OJMH U3 KOHIIOB CTEP)KHSI NEPHEHAMKYIAPHO ero ocu. OnpeneauTs pa3HOCTh MOTEHLHATIOB
Una KOHLIaX CTEpKHS.
472. Ha xapronsblit kapkac anuHoit £ = 0,8 M u auamerpom D =4 cM HaMOTaH B OJIUH CIIOI MPOBOJT
nuamerpom d = 0,25 MM Tak, 4TO BUTKH IIOTHO NPWJIETalOT APYyr K JAPYry. Beramciauts
WHAYKTUBHOCTH L MOTyYUBIIETOCs CONCHOUAA.

Puc. 7
KonTponbnas padora Ne 3.
Bapuanr 3.

303. JIBa mosoKUTENbHBIX TOYeYHbIX 3apsaa Q u 9Q 3akpernensl Ha paccrosauu d = 100 cm apyr
oT apyra. Onpenenurs, B KaKOW TOYKE Ha MPSAMOM, MTPOXOASAIIEH Yepes 3apsibl, CIEAyeT TOMECTUTh
TpeTuil 3aps]i Tak, 4TOObl OH HAXOJIWICS B PAaBHOBECHM. YKa3zaTh, KaKOH 3HAK JOJDKEH UMETh TOT
3apsi UL TOTO, YTOOBI PaBHOBECHE OBLIO YCTOWYHMBBIM, €CIH TEPEMEIICHHUS 3apsiioB BO3MOXKHBI
TOJILKO BJIOJIb MPSIMOM, MMPOXOAIIEH Yepe3 3aKperIeHHbIE 3aps/Ibl.
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313. ToHkoe KONBIO HeceT pacnpeaeneHnbiid 3apsan Q = 0,2 mxKn. OnpenenuTs HaIPSXKEHHOCTh £
JIEKTPUYECKOTO OIS, CO3/1aBa€MOro pacIpe/ieIeHHbIM 3apsoM B TOYKE A, paBHOYIAJIEHHOHN OT
BCEX TOYEK KOJIbLla Ha paccTossHuu I' = 20 cm. Paguyc xonbua R = 10 cm.

323. Ha nByx KoHIEHTpUYecKux cdepax paaumycoM R m 2RpaBHOMEpHO pacrpesesieHbl 3apsbl C
MOBEPXHOCTHBIMU TUIOTHOCTSIMU 01 U o2 (puc. 8). Tpebyercs: 1) wucnons3ys Teopemy
Octporpaackoro-I'aycca, HaiiTH 3aBUCUMOCTh E(I) HampsDKEHHOCTH JJIEKTPUYECKOTO MO OT
paccrosiauss juist tpex obmacreid: |, Il w Il 1) mpunsate o1 = - 40, 02 = 0. 2) BBIYUCIUTH
HANPSDKEHHOCTh £ B TOUKe, YAaJ€HHOM OT IIEHTpa Ha pacCTOSHUE I, M YKa3aTh HAlpaBJIeHHE BEKTOpa
E. Hpunsatee = 50 uKn/m?, r = 1,5 R; 3) moctpouts rpaduk E).

333. Dnekrpudeckoe mone co3mano 3apsgamu Qi1 = 2 mxKn u Q2 = -2 mxKi, HaxoIAUIMMHUCS Ha
paccrosiuun d = [0 cm apyr ot apyra. Ompeaenuts pabOTy CHJI TOJIsA, COBEPIIAEMYIO IPH
nepemeniennu 3apsana Q = 0,5 mxKn u3 Toukul B ToUKy 2 (puc. 9).

343. Haiitu orHomeHnue ckopocreii uoHoB CU™™ u K', mpowmenmux OIMHAKOBYIO Da3sHOCThb
MOTEHIIHAJIOB.

353. Kongencaropbl emMkoctsMu Ci1 = 2 mx®@, C2 = 5 mx® u C3 = 10 mx® coearHEHBI
IIOCJIE0BATENbHO U HaxoaTcs o HanpsbkeHneM U = 850 B. OnpenenuTs HallpsDKEHUE U 3aps] Ha
Ka)KIIOM U3 KOHJICHCATOPOB.

363. Ot 6arapen, I/IC xotopoii € = 600 B, TpebyeTcs iepenaTh SHEPTUio Ha paccrostHue £ = 1 K.
[Torpebnsiemass mMomntHOCTh P = 5 xBm. HaiiTu MUHUManbHBIC MMOTEPH MOIIHOCTH B CETH, €CIIH
JMAaMETP MEJIHBIX MOIBOSIIMX TpoBoaoB d = 0,5 cm.

373. Cuna Toka B mpoBoJHUKE compotuBieHueM R = /0 Om 3a Bpems t = 50 ¢ paBHOMEpPHO
HapactaeT ot l1 = 5 4 nol2 = 10 A. Onpenenuts KOIMYECTBO TEIUIOTHI Q, BBIIENUBIIEECS 3a 3TO
BpeMsl B IIPOBOJTHUKE.

Puc.8 Puc.9.

KonTponsHas padora Ne 4.
Bapuanr 3.

403. [To 1BYM CKpELIEHHBIM MO MPSMBIM YITIOM O€CKOHEYHO JJIMHHBIM NPOBOIOM TeKyT ToKu | u 21
(I=100 A). Onpenenuts MarHuTHYt0 HHAYKIHIO B B Touke A (puc. 10). Paccrostaue d = 10 cm.

413. KBajpaTHasi NMPOBOJIOYHAS paMKa pPACHOJOXKEHAa B OJHOM IJIOCKOCTU C JUIMHHBIM IPSIMBIM
NPOBOJIOM TaK, YTO JBE €€ CTOPOHBI MapauieNlbHbl TpoBomay. [lo pamMke W MPOBOAY TEKYT
onuHakoBble TOkU | = 200 A. Omnpenenuts cuiy F, nefcTByIOIIyl0 Ha paMKy, eciau OJbKaiIas K
MPOBOJY CTOPOHA PAMKH HAaXOJHUTCS OT HETO HA PACCTOSIHUU, PABHOM €€ JUIHHE.

423. Crepxenpb jummHOM £ = 20 cM 3apspkeH paBHOMEPHO PACHpEeNCHHBIM 3apsiioM ¢ JTUHEHHOM
nnotHocThio T = 0,2 MkKn/m. Crepikenp Bpamaercs ¢ gacToToit N = 10 ¢! orHocuTensHO ocH,
NEePIEHIUKYIISIPHON CTEPXKHIO U MPOXOJsIiei yepe3 ero KoHel. OnpeneinTh MarHUTHBIA MOMEHT
Pm, OOYCIIOBIIGHHBIN BpAIlICHUEM CTEPIKHSI.

433. DNeKTPOH MpoIIeNl YCKOPSIOUIYI0 pa3HOCTh noteHuanos U = 800 B u, BiereB B 0AHOPOAHOE
mMarauTHoe nojie B =47 m Ti, cran aBurathcs 1Mo BUHTOBOW JUHKMHU ¢ miaroM h = 6 cMm. OnpeaenuTs
panuyc R BUHTOBOI TMHUU.

443. Anpda-vacTria BieTena B CKPEUICHHBIE MOJ NpPSIMbIM yrioM marHuTHOoe (B = 5 mMTn) u
snexrpudeckoe (E = 30 kB/M) nons. Onpenenuts yckopenue a* anb(a-qacTUIlbl, €CIIH €€ CKOPOCTb V

28



(v |=2-10° m/c) nepnenaukynspua BekropaMm B u E, mpudeM cuibl, AeHCTBYIOLIHE CO CTOPOHBI
9THUX M0JIEH, MPOTUBOHAIPABIICHBI.

453. B cpenHeil 4acTH COJCHOWJAA, COAEpKallero N = 8 BUTKOB/CM, MOMELIEH KPYroBOH BUTOK
nuamerpoM d = 4 cm. IIOCKOCTh BHTKa pacroiiokeHa moj yriaoM ¢ = 60° K ocH COJEHOHA.
OnpenenuTh MarHUTHBIA OTOK @D, MPOHU3BIBAIOLINI BUTOK, €CIIH 10 OOMOTKE COJICHOU/1a TEUYET TOK
I=1A.

463. B mpoBOJIOYHOE KOJIBLIO, MPHCOEIMHEHHOE K OaNTMCTHYECKOMY TalbBaHOMETDPY, BCTABUIIM
npssMoit MarHuT. Ilpu 3ToM mo mermm mpomien 3apsax  Q = 50 mMxKn. Omnpeaenuth M3MEHEHHE
MarHuTHOro noroka A® uepes KOJIbLIO, €CIM CONPOTUBIICHHE Lienu rajsBaHomerpa R =10 Om.
473. Karymika, HAMOTaHHAas Ha MarHUTHBIA IWIMHApPUYECKU Kapkac, umeer N = 250 BUTKOB u
UHIYKTUBHOCTh L1 = 36 MI'H. UTOOBI yBeNMMYWTh MHAYKTUBHOCTH KaTymku g0 L» = 100 mI'H,
0OMOTKY KaTYIIKH CHSJIM M 3aMEHUJIM OOMOTKOW M3 0o0jiee TOHKOW MPOBOJIOKH C TAaKUM PACUETOM,
yTOOBl JUIMHA KaTYHIKM oOcTajach mpexHeil. CKOJIbKO BUTKOB OKa3ajloCh B KaTyIIKe IOCIe
nepeMoTKu?

o i

-]

- ———————

Puc.10

KonTponbhas padora 3.
Bapuant 4.

304. J[Ba OIMHAKOBO 3apsHKEHHBIX IIapHKa IOJBEIICHbl B OJHOW TOYKE HA HUTIX OJUHAKOBOM
JuiHbl. [Ipu 3TOM HUTH pasonuch Ha yroiu o. [llapuku norpyxarot B Macio. KakoBa mioTHOCTb p
Maciia, €CJId Yroj pacXOoXKAECHUS HUTEH IpH NOrpyKEHMH B MAacio OCTaeTcs HEU3MEHHbIM?
[InoTHOCTH MaTepuana mapukoB po = 1,5 - 10% ko/u®, auonexTpuyeckas IPOHUIIAEMOCTh MACTa & =
2,2.

314. Tperp TOHKOTO KONbLa paamyca R = /0 cm Hecer pacmpexneneHHblid 3apsg Q = 50 uKn.
OnpenenuTs HaMPsDKEHHOCTh £ 3JEKTPUUECKOro IMOJIs, CO3/1aBa€MOr0 PaCIpeIeIeHHBIM 3apsiioM B
Touke O, COBMAJIAIONIEH C IEHTPOM KOJIbIIA.

324. Ha nByx KOHIEHTpHUYECKHX cdepax paguycoM R u ZRpaBHOMEpHO pacmpeieneHbl 3apsibl C
MOBEPXHOCTHBIMU IUJIOTHOCTSIMH o1 U o2 (puc. 11). Tpebyerca: 1) wucnonszys Teopemy
Octporpazckoro-I'aycca, HalTH 3aBUCUMOCTh E(T) HampsOKEHHOCTH 3JIEKTPUUYECKOrO TOJS OT
paccrostaus i Tpex obnacrei: |, 1l u I, Ilpunsiteor = - 20, 02 = 0, 2) BEIYACIATH HANPSKEHHOCTH
E B TOuKe, yIal€eHHOM OT LIEHTpa Ha pacCTOsHUE I, U yKa3aTh HanpaslieHHE BekTopa E. [IpuHAThe =
0,1 mxKn/m?, r = 3R; 3) noctpouts rpaduk Eg).

334. JIge mapayuienbHbIe 3apsHKEHHBIE TUIOCKOCTH, TIOBEPXHOCTHBIE TUIOTHOCTH 3apsia KOTOPHIX 01 =
2 mxKn/m? v 02 = - 0,8 mxKn/m?, Haxonarcs Ha pacctosuun d = 0,6 cu apyr ot apyra. Onpenenurs
pa3HOCTh MOTeHIHAIOB U MeX 1y TIIOCKOCTSIMH.

344. Dnextpon ¢ sHeprueit T = 400 3B (B 66CKOHEYHOCTH) IBMXKETCS BJIOJb CHUJIOBOM JIMHUU IO
HaIpaBJIEHUIO K TOBEPXHOCTH METAJUIMUECKOW 3apsikeHHOM cdepsl pammycom R = 10 cm.
OnpenenuTb MUHUMAJIBbHOE PACCTOSHUE @, HA KOTOPOE MPUOIU3UTCS 3JEKTPOH K IOBEPXHOCTH
cdepsl, eciu 3apsg ee Q = - 10 uKn.

354. J1Ba xongencaropa eMKOCTIMU C1 = 2 ux®@ u C2 = 5 mx @ 3apspKeHbI 10 HaNpsHKEHUH U=
100 B n Uz = 150 B cootBercTBeHHO. OmpenenuTh HaNpspDKEHWE Ha OOKIIaIKaX KOHJACHCATOPOB
1oCJe UX COETUHEHUsT OOKIaJKaMH, UMEIOIIUMHU Pa3HOMMEHHBIE 3apsi/Ibl.
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364. I1pu BHemHeM conpotuBieHnu R1 = 8 Om cuna toka B uenu |1 = 0,8 A, npu conpoTtusienuu Rz
=15 Om cuna toka l2 = 0,5 A. Onpenenuts cury Toka l.; KopoTkoro 3ambikanus uctounuka JJIC.
374. B npoBoanuke 3a Bpemst t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUM CUIIBI TOKA OT l1 = 1 A o 12 =
2 A BBIIENTHIIOCH KOJTUYECTBO TEIUOThI Q = 5 x/[oic. HaliT conpoTtuBiienne R mpoBoiHUKaA.

Puc. 11

Kontposnbnas padota Ne 4.
Bapuanr 4.

404. T1o 6eCKOHEYHO UIMHHOMY TPOBOAY, H30THYTOMY TaK, KaK 3TO IMOKa3aHO Ha puc. 12, TeueT ToK
I =200 A. Onpenenuts MaruuTHyro HHAYKIUIO B B Touke O. Paguyc ayru R = 10 cm.

414. KopoTkas KaTyIIKa IUIOIIAAbI0 ToNepedHoro ceuenns S = 250 cm?, comepxamas N = 500
BUTKOB IPOBOJA, IO KOTOpPOMY TedeT TOK | = 5 A, momeuieHa B OJHOPOAHOE MarHUTHOE IOJe
HanpsbkeHHocTeio H = 1000 A/m. Haiitu: 1) MarHUTHBIA MOMEHT Pm KaTYIIKH; 2) BpPalIarOIIHii
MOMEHT M, JeHcTByIoIuMii Ha KaTYIIKy, €CIM OCh KaTymKu coctapiser yron ¢ = 30° ¢ nunusamu
HOJIS.

424. TIpoTOH JIBMXKETCS 10 OKPYXKHOCTH pamuycoM R = 0,5 cM ¢ nuHeliHO# ckopocTsio v = 10° m/c.
OnpenenuTb MarHUTHBI MOMEHT Pm, CO3/1aBa€MbIil S5KBUBAJIEHTHBIM KPYTOBBIM TOKOM.

434. Anbda-yacTuiia Mpolria YCKOPAMINYK pasHocTh mnoreHuuanoB U = 300 B u, momaB B
OJTHOPOJIHOE MarHUTHOE TI0JIe, CTaJla JABUIaThCs 110 BUHTOBOH JIMHUU paauycoM R =1 cMm u marom h
=4 cm. OnpenenuTh MArHUTHYIO HHAYKLUIO B moss.

444. DnekTpoH, MPONUJs yCKOPSIOUIyI0 pa3sHocTh noreHuuanos U = 1,2 kB, monan B ckpenieHHbie
IO IPSIMBIM YIJIOM OJHOPOJHBIE MATHUTHOE U 3JIEKTpHUEcKOe Mojsd. ONpenenuTs HANPsSKEHHOCTh
E snexTpuueckoro mossi, eciii MarHuTHast UHAyKuus B moins paBua 6 mT.

454. Ha nnvHHBIN KapTOHHBIN Kapkac auamerpoMm d = 0,2 mM. Omnpenenuts MarHUTHBINA MOTOK D,
CO3/1aBaeMbli TAKUM COJIEHOUIOM Iipu cuie Toka | =0,5 A.

464. Tonkuil MeIHBIN MPOBOJ Maccoii M = 5 T COTHYT B BHJE KBajpaTa, U KOHIIBI €r0 3aMKHYTHI.
KBanpar momemieH B ogHOpojnHOoe MarHutHoe moie (B = 0,2 Tn) Tak, 4yTO €ro IJIOCKOCTh
NepHeHIUKYIsApHa TUHUSIM 1o, OnpenenuTs 3apsin Q , KOTOpBI MOTeYeT MO MPOBOJHUKY, €CIH
KBaJIpaT, MOTSIHYB 33 IPOTHUBOIOJIOKHBIE BEPIIMHBI, BHITHYTH B JIUHUIO.

474. IHnykTuBHOCTB L coneHonaa, HAMOTaHHOTO B OJIMH CJIOM Ha HEMarHWTHBIM Kapkac, paBHa 0,5
mlH. Jlnuna € conenouna paBua 0,6 M, mmametrp D =2 cm. OmnpenenuTh OTHOILIEHHWE N YUCIA
BUTKOB COJICHOM/IA K €r0 JJIMHE.

KonTponbnas padora Ne 3.
Bapuanr 5.
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305. Yernpipe oguHakoBbIX 3apsaa Q1 = Q2 = Q3 = Qs = 40 xHn 3aKkperuieHbl B BepIINHAX KBaJparTa
co cTopoHoil o = 10 cm. Haittu cuiy F, neiicTByrolyto Ha OQUH U3 3THUX 3aps0B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHEUYHBIi TOHKUN CTEp)KEHb, OTPAaHHMYEHHBIH C OJHON CTOPOHBI, HECET PaBHOMEPHO
pacipeneNneHHbIN 3aps ¢ IMHEHHON TIOTHOCTBIO T = 0,5 mxKn/m. OnpenenuTs HaNpsSHKEHHOCTh E
JIEKTPUYECKOTO TIOJIS, CO3JAABAEMOI0 PACHpPEEICHHBIM 3apsAoM B TOUKE A, JieXxallell Ha ocu
CTEepIKHS Ha paccTossHuU a = 2() cm OT ero Hayaa.

325. Ha nByx O€CKOHEYHBIX MapauIeIbHBIX IUIOCKOCTSX PAaBHOMEPHO DAaCIpeNeeHbl 3apsalbl C
MOBEPXHOCTHBIMH IUIOTHOCTSIMH o1 W o2 (puc. 13). Tpebyercs: 1) wucmnonp3ys TeopeMmy
Octporpazackoro- ['aycca v NpUHIMI CYNEPIIO3ULIUN AIEKTPUYECKUX MOJIeH, HalWTH BbIpakeHue E(X)
HAMPSKCHHOCTH 3JIeKTpUueckoro nojs B Tpex obmactsx: |, Il u 1. Tpunsateor = 20, 02 = o; 2)
BBIUMCIIUTh HANPSHKEHHOCTh E MO B TOYKE, PACHOJIOKEHHOM clieBa OT IUIOCKOCTEH, W yKas3aTb
HarmpasieHue Bektopa E; 3) moctpouth rpaduk E (x).

335. Jlunosb ¢ JIeKTpuuecKuM MOMeHTOM P = /00 uKn - m cBOOOJIHO yCTaHOBHWJICS B CBOOOIHOM
AIIEKTPUUYECKOM T10JI€ HANPsKEHHOCThIO £ = 200 kB/m. Onpenenuts paboTy BHEUIHUX CHII, KOTOPYIO
HEOOXOUMO COBEPIIUTH JIJIsl TOBOPOTA MO HA YTOd o = 180°,

345. DnekTpoH, Npoias B IIIOCKOM KOHJICHCATOPE MYyTh OT OJHOM IUIACTHHBI JIO JAPYroMd, IPHOOpE
ckopocts v = 10° wm/c. Paccrosuue Mexny miaactuHamu d = 8 mm. Haiitu : 1). Pasnocts
noreHuuanos U mexny miactuHami; 2). [IoBepXHOCTHYIO IUIOTHOCTD 3apsija ¢ Ha IJIaCTHHAX.

355. JlBa OAMHAKOBBIX IUIOCKMX BO3AYIIHBIX KOHAEHcaropa eMmMkocTbio C = [00 n® xaxablid
coeIMHEHBI B Oarapero nocienopareabHo. OnpeaennTs, Ha CKOJIbKO U3MeHUTCs eMkocTh C OaTapen,
€CJIM MIPOCTPAHCTBO MEXKTY IJIACTUHAMU OJTHOTO M3 KOH/IEHCATOPOB 3aMOJHUTH MapaduHOM.

365. DJIC Gatapen e= 24 B. Hanbonpmas cuia Toka, KOTOPYIO MOXKET JAaTh Oarapes Imax = 10
A. OnpeaenuTb MaKCUMAITbHYIO MOITHOCTD Pmax, KOTOpasi MOXET BBIJICJIATHCS BO BHEIIIHEH IICTIH.
375. Cuna Toka B MPOBOJHUKE M3MEHSIETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitn 3apsn Q,

IPOXOIAIIMIA Yepe3 MONePEeYHOe CeUeHHE IIPOBOIHMKA 3a BpeMs t, paBHOE MOJI0BHHE meproja 7,
Ecnu HauanpHas cwia toka lo = 10 A, nukinndeckas yacrora o = 50 et

KonrtponbHast padora Ne 4.
Bapnanr 5.

405. Tlo TorkoMy KOJbIly pamuycoM R = 20 cm Teuer Tok | = 100 A. OnpenenuTs MarHUTHYIO
UHAYKIMIO B Ha ocu kosbiia B Touke A (puc. 5). Yron B = /3.

415. Tonkuii mpoBoj ;HON £ = 20 ¢cM M30THYT B BUJIE MTOJYKOJbIIA U TIOMEIIEH B MarHUTHOE T10JIE
(B = 10 mTxn) Tak, 4To MIOMIAL MONTYKOJIbIIA MIEPIEHANKYSIPHA IMHUSAM MarHUTHOW UHIYKIUH. 1o
npoBoay nponyctiwind Tok | = 50 A. Onpenenuts cuny F, neiictByronryto Ha npoBoa. [loaBoasimue
MIPOBO/IA HAIIPABJICHBI BIOJIb TUHUI MarHUTHONW UHAYKIIUU.
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425. Tonkoe kombIo paaguycoM R = 10 cm HeceT paBHOMEpHO pactipeneneHHbli 3apsan Q = 80 HK.
Komb11o BpamaeTcst ¢ yriaoBoi cKopocTbio @ = 50 paji/c OTHOCHUTEIBLHO OCH, COBIAJAIONIEH ¢ OJTHUM
U3 IMaMETPOB Kojblia. HaliTh MarHUTHBIM MOMEHT Pm, 00YCIIOBJICHHBIH BpallleHHEM KOJIbLIA.

435. 3apspkeHHas YacTHIIa MpoIuIa YCKOPSIoyr pasHocTh noteHnuanoB U = 100 B u, BiereB B
onHOpoHOe MarauTHOe mose (B = 0,1 Tx), craja ABUraThCst 0 BUHTOBOM JIMHUM ¢ marom h = 6,5
cM u paauycoMm R =1 cm. OnpenenuTs OTHOIIEHUE 3apsiia YACTUIIBI K €€ Macce.

445. Ognopoausie MmarautHoe (B = 2,5 mTn) u anekrpudeckoe (E = 10 kB/M) mousst ckpelieHs! 1Mo
TIPSIMBIM YTJIOM. DIEKTPOH, CKOPOCTh v KoToporo pasHa 4 - 10° m/c, BieTaeT B 3TH HOJA Tak, 4TO
CWJIBI, JICMCTBYIOIME HAa HEr0 CO CTOPOHBI MarHUTHOT'O M AJIEKTPUYECKOTO IMOJIEH, COHANPABICHBI.
OnpenenuTh YCKOPEHUE @ 3JeKTPOHA.

455. KBajpaTHbIi KOHTYp cO CTOpoHOH a = 10 cMm, B KoTOpoMm TeueT TOK | = 6 A, HaxomuTcs B
marautHoM noie (B = 0,8 Tn) mox yrmom a = 50° x nuamsM uHayknun. Kakyro paboty 4 HYKHO
COBEPUINTb, YTOOBI IPU HEU3MEHHOM CHJIE TOKAa B KOHTYpPE U3MEHUTH €ro opMy Ha OKPY>KHOCTH?
465. Pamka u3 mpoBoza conpotuBieaneM R = 0,04 Om paBHOMEpHO Bpamiaercs B OJAHOPOJHOM
MarautHOM Tosie (B = 0,6 Tiu). Ock BpalieHUs JIGKUT B TUIOCKOCTH PaMKH M TEPICHAMKYJIIpHA
muHEMSM uHAyKud. [nomans pamkn S = 200 cm?. Omnpenenuts 3apsa Q , KOTOPHI IOTEUeT 110
paMKe Mpu U3MEHEHUH YIJia MEeXAY HOpMaiblo K paMKe U TUHUSAMU uHAyKuuu: 1). or 0 mo 45°; 2).
ot 45 no 90°.

475. Conenoup cogepxut N = 800 ButkoB. CeueHre cepieyHrKa (M3 HEMarHUTHOIO MaTepuana)

S =10 cM? Tlo o6MOTKe TeueT TOK, CO3arOMmMii mojie ¢ muaykmueir B = 8 MTn. Onpenenuts
cpeanee 3naueHue DJIC « £ s> caMOMHAYKIIMHU, KOTOpask BO3HUKACT HA 3aKMMaX COJICHOW[A, €CIIH
CHJIa TOKa YMEHbBINAETCS MTPAKTHUYECKH 10 HYIIsI 3a Bpemst At = 0,8 mc.

Puc.14

KontponbHast pabora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsiubl Q1 = 30 mxKn u Q2 = -20 mxKn Haxozastces Ha paccrostauu d = 20 cm apyr
oT apyra. Onpenenuts HaIPSHXKEHHOCTh 3JEKTPUYECKOro moss £ B TOYKe, yAaJeHHOW OT MepBOro
3apsina Ha paccrossHuu 1 = 30 cm, a oT BTOporo - Ha 2 = 15 cm.

316. [1o ToHKOMY KOJIBILY paanycoM R = 20 cm paBHOMEPHO pachpe/eieH ¢ JIMHEHHON MIOTHOCThIO
7 = 0,2 mxKn/m 3apsa. OnpenenuTh HANPsDKEHHOCTh £ 3JIEKTPUYECKOTO TIOJISA, CO3/1aBa€MOTO
pacrpe/iesIeHHbIM 3apsiioM B TOUKe A, HaXOJIIEHCsl Ha OCH KoJblia Ha paccTossHud h = 2Rot ero
IEHTpA.

326. Ha nByx OeCKOHEYHBIX MapajuIedbHBIX IUIOCKOCTAX PAaBHOMEPHO pAaCHpeeNeHbl 3apsiibl C
MOBEPXHOCTHBIMU ITUIOTHOCTSIMH o1 U o2 (puc. 15). Tpebyerca: 1) wucnonbzys Teopemy
Octporpazckoro- ['aycca U IPUHIUI CYNIEPIIO3ULIMHU HIIEKTPUUECKUX MOJIeH, HalTH BbIpaxkeHue E(X)
HAINpPsDKEHHOCTH 3JIeKTpryeckoro moiisi B tpex obmactsax: |, Il u . Tlpunsareor = 4o, 02 =2 o; 2)
IPUHATH ¢ = 40 HK71/M? ¥ TOUKY PaCTIONOKUTh MEKIY MIIOCKOCTAMY; 3) MOCTpouTh rpaduk E (x).
336. YeTsIpe OMHAKOBBIX KAIlJIM PTYTH, 3apsHKEHHBIX JI0 TIOTeHIUaNa ¢ = /() B, clnuBalOTCs B OJHY.
KakoB norenuuman g1 o6pazoBaBIeiics Karmiu?

346. Tleumaka Maccoid M = 5 ke, Hecymas Ha cebe N = 10 sylekTpoHOB, Tpolia B BaKyyme
ycKopsitomyto pasHocTh noreHiuanoB U = [ MB. KakoBa kuHeTuueckass sHeprust I MBUIMHKA?
Kakyto ckopocTb v mpuobpena nbuinHKa?
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356. JIBa kougencaropa emkoctsMu C1 = 5 mx@ u C2 = 8 mx@ COeIUHEHBI MOCIEIOBATEILHO U
npucoenuHeHsl kK O6arapee ¢ DJIC ¢ = 80 B. Onpenenuth 3apsiabpl Q1 u Q2 KOHIEHCATOPOB U
pasHocTH norenimanos Ui Uzmexy ux oOKIagKaMu.

366. Akxkymyisarop ¢ DJIC ¢ = 12 B 3apspkaeTcsi OT CETH IMOCTOSTHHOTO TOKa ¢ HanpsbkeHuem U =
15 B. Onpenenuth HaIpsDKEHUE Ha KIEMMax akKyMyJsiTopa, €CJIU €ro BHYTPEHHEE CONPOTHBIICHHE
R/ =10 Om.

376. 3a Bpemsa t = /0 ¢ mpu paBHOMEPHO BO3PACTAIOMICH CHJIE TOKAa OT HYJSA JO HEKOTOPOTO
MaKCHMyMa B IIPOBOJHUKE BBIIECTUIOCH KOTUYECTBO TeIIoThl Q = 40 x/[orc. OnpenenuTs CpeaHIOn
CUIIy TOKa ¢ | ) B MpOBOJIHUKE, ecliu ero conpotusieHue R = 25 Om.

Puc.15

406. [1o n1ByM 6E€CKOHEUHO JIMHHBIM IPOBOJAM, CKPELCHHBIM IO IPSMBIM YIJIOM, TEKYT TOKH |1 U1
I = 211 (I. = 100 A). Onpenenuts MarHUTHYIHO HMHAYKIHIO B B Touke A, paBHOYIaJCHHOW OT
poBo10B Ha paccrosaue d = 10 cm (puc. 6).

416. llIunel renepatopa anuHoi | = 4 M Haxoxsres Ha paccrostauu d = 10 cm npyr ot apyra. Haiitu
CHJIy B3aMMHOT'0 OTTAJIKUBAHMI IIMH [IPU KOPOTKOM 3aMBIKaHUHU, €CIIH TOK |x; KOPOTKOTO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsg Q = 0,1 mxKn paBHOMepHO pacmpenenéH no crepxksio ummHoN £ = 50 cm. CrepkeHb
BpAIaeTCsl ¢ YIIOBOM CKOPOCThIO ® = 20 pas/c OTHOCUTEIFHO OCH, IEPICHIUKYISPHON CTEPIKHIO U
npoxojduie uepe3 ero cepeauHy. HalTu MarHUTHBIE MOMEHT pm, OOYCIIOBJIEHHBIH BpallleHUEM
CTEPXKHSI.

436. DnexkTpoH BieTen B oJHOpoaHOe MarHUTHOE moje (B = 200 m Ti) neprneHauKyIsapHO JTHHUIM
MarHUTHON HMHAYKUIWU. OnpenenuTh CHUIIy SKBHBAJCHTHOTO KPYrOBOTO TOKa |lye , CO37aBa€MOTO
JIBIDKEHUEM 3JIEKTPOHA B MArHUTHOM TIOJI€.

446. OgHO3apsIIHBIA UOH JIUTHS Maccoil M = 7 a.e.M. MPOIIeT YCKOPSIONIYI0 pa3HOCTh IMOTEHITHAIOB
U = 300 B marautHOe U snekTpuyeckoe nojst. OnpeneiauTs MarHUTHYIO MHAYKUUIO B mosns, ecnu
TPaeKTOpUsl MOHA B CKPEIIEHHBIX MOJISAX MpsMoNHelHa. HampspkeHHOCTh E 37eKTprudeckoro mosst
paBHa 2 kB/m.

456. ITmockuit KOHTYp ¢ TokoM | =35 A, cBOOOTHO YCTaHOBHIICS B OTHOPOJHOM MarHuTHOM noie (B
= 0,4 Tx). [nomans xoutypa S = 200 cm?. TlommepskuBas TOK B KOHTYpPE HEU3MEHHBIM, €r0
MOBEPHYJIN OTHOCUTEJIBHO OCH, JIeXkKallleld B IUIOCKOCTH KOHTYpa, Ha yron a = 40° . OnpenenuTsb
COBEPILEHHYIO IIPU 3TOM paboTy A.

466. IIpoBosiounslii BUTOK nuamerpoM D =5 cm u comporusienuem R = 0,02 OM Haxoaurtcs B
0IHOpPOIHOM MarHuTHOM ToJie (B = 0,3 Ta). IlnmockocTs BUTKA cocTaBisieT yroi @ = 40° ¢ AuHUAMHU
uHaykuu. Kakoii 3apsn Q mpoTtedeT 1o BUTKY NPpH BBIKIIOYEHUH MarHUTHOTO OIS ?

476. Tlo karymke HHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | = 6 A. OnpenenuTs cpenHee 3HaUCHUE
BJIC « £ caMOMHAYKIMK BO3HUKAIOIICH B KOHTYpE, €CITU CHJIa TOKA U3MEHHUTCS TPAKTHUYESCKU JI0
HYJIs 32 Bpemst At =5 mc.
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KontponbHas padota Ne 3.
Bapuanr 7.

307. B BepmmHax MpaBWIBHOTO TPEYroJbHUKA CO CTOPOHOU o = [0 cm Haxomsarcs 3apsabl Q1 = 10
mrKn, Q2 = 20 mxKn un Qs = 30 mxKn. Onpenenuts cuny F, neiictByromyro Ha 3apsa Qi co
CTOPOHBI JIBYX JIPYTHUX 3apsiJIOB.

317. Tlo TOHKOMY TOJYKOJBIly paBHOMEpHO pacmpeneneH 3apsag Q = 20 mxKn ¢ nuHEiHOU
WI0THOCTBIO T = (), MxKn/m. Onpenenutb HaNpsKEHHOCTh £ 3JIEKTPUYECKOTo OIS, CO3/1aBaeMOro
pacrpeieNIeHHbIM 3apsiIoM B Touke (J, COBIAIAlONIEH C LIGHTPOM KOJIbIIA.

327. Ha nByx OecKOHEYHBIX NapauieJbHBIX IUIOCKOCTSIX PAaBHOMEPHO pacIpeleieHbl 3apsaibl C
MOBEPXHOCTHBIMH IUIOTHOCTSIMH o1 U o2 (puc. 17). TpeOyercs: 1) wucmons3ys Teopemy
Octporpazackoro- ['aycca v NpUHIMI CYNEPIIO3ULIUN FIEKTPUUYECKUX MOJIeH, HaWTH BhIpakeHue E(X)
HAMPSHKCHHOCTH AJIeKTprueckoro moys B Tpex oonactsx: |, |1 u lll. Tlpunsateor = o, 02 =-2 o; 2)
npUHATE ¢ = 20 nK7/M? 1 TOUKY PAacIIONI0KHUTh CIIPaBa OT IUIOCKOCTEH.; 3) mocTpouTh rpaduk E (x).
337. ToHKUH CTEpKE€Hb COTHYT B KoOJbLO paguycoM R = 10 cm. OH paBHOMEPHO 3apsiKEH C
JUHEHHON MIOTHOCTHIO 3apsana 7 = 800 nKn/m. Onpenenurs NOTEHIHAN ¢ B TOYKE, PACIIOI0KEHHON
Ha OCH KoJiblia Ha pacctostHuu h = 10 ¢m OT ero 1eHTpa.

347. Kakoii MUHUMaJIbHOW CKOPOCTBIO Umin JOJDKEH O0JIafaTh MPOTOH, YTOOBI OH MOT JOCTHUTHYTH
MOBEPXHOCTH 3apsHKEHHOTO 710 MoTeHnuana ¢ = 400 B meramuueckoro mapa (puc. 18)?

357. Ilnockuii KOHAEHCATOP COCTOMT U3 JIBYX KPYIUIBIX IIACTHH paguycoM R = [0 cm kaxnas.
Paccrosinue mexay mactunamu d = 2 wm. KoHaeHcaTop NPUCOSIUHEH K HCTOYHUKY HanpspkeHus U
= 80 B. Omnpenenuts 3apsn Q u HampsbkeHHOCTh E monst KoHAeHcaTopa B JABYX clydasx: a)
JURJIEKTPUK — BO3/1yX; 0) TUAJIEKTPUK — CTEKIIO.

367. Ot ucrounuka c HanpspkeHueM U = 8§00 B HeoOX0IuMO mepeaaTh MOTPEOUTEN0 MOITHOCTh P
= 10 xkBm nHa Hexkoropoe paccrosiHue. Kakoe HauOosnbliiee CONMpPOTUBIEHUE MOXKET UMETh JIMHUS
nepenavu, 4Toosl moTepu 3Hepruu B Hell He npeBbimanu 10 % ot nepenaBaemoit MmoutHOCTH?

377. 3a Bpemsi t = § ¢ mpu paBHOMEPHO BO3PACTABILEH CHJIE TOKA B MPOBOJHUKE CONIPOTUBICHHEM R
= 8 Om BBLAENUIOCH KOMMUYeCTBO TerioTel Q = 500 /[c. Onpenenuts 3apsa (, TPOXOASIIUNA B
MPOXO/ISIINKA B IPOBOJHUKE, €CITM TOKA B HAYAJIbHBI MOMEHT BPEMEHHU paBHA HYIIIO.

KonTponbnas padora Ne 4.
Bapuanr 7.

407. TTo 6eckOHEUHO JUITMHHOMY IPOBOJY, H30THYTOMY TakK, Kak 3TO IMOKa3aHO Ha puc. 19, Teuer Tok
I =200 A. Onpenenuts MaruuTHyo HHAYKIUIO B B Touke O. Paguyc ayru R = 10 cm.

417. KsaapatHblif KOHTYp co cTopoHoit o = 10 cM, o kotopomy Teuer Tok | = 50 A, cBob6oaHO
yCTaHOBWJICS B OfHOponHOM MarHuTHoM none (B = 10 mTna). Onpenenuth usmenenue All
MIOTCHIUAIIbHOW 3HEPIrUU KOHTYpa IIPU IIOBOPOTE BOKPYI OCH, JIEXKALIEH B IUNIOCKOCTU KOHTYpa, Ha
yron 9 =180°.
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427. DnexTpoH B aTOME BOAOPOJa ABMKETCSA BOKPYT sizipa (IPOTOHA) IO OKPY>KHOCTH paguycom R =
53 cm. OnpeaenuTh MarHUTHBIM MOMEHT Pm SKBUBAJICHTHOTO KPYTOBOTO TOKA.

437. IIpotoH mporien yckopsitoulyto pazHocTs norennuanoB U = 300 B u Bieren B ogHOpOIHOE
marauTHOe noie (B =20 M Ti) nox yriaom o = 30° k IHHMSAM MarHUTHON MHIYKIMH. ONpenernTh
mrar h 1 paauyc R BUHTOBOM JIMHKH, TIO KOTOPO# OYy/IeT ABUraThCsl IPOTOH B MATHUTHOM IIOJIE.

447.  Anbda-vactuiia, UMeEROIIAas CKOpocTh v = 2 Mwm/c, Bimeraer moxa yriaom a = 30° k
coHarnpaBieHHOMYy MarHuTHOMY (B = 1 MTn) u snexrpudeckomy (E = 1 kB/M) momssm. OnipenenuTsb
ycKopeHHe 2 anb(a-gacTHIIBL.

457. BUTOK, B KOTOPOM TOAJICPKUBACTCS MOCTOsTHHASA cuiia Toka | = 60 A, cB0O0HO yCTaHOBUJICS B
OJTHOPOHOM MarHUTHOM moJie (B = 20 mTun). [lnamerp Butka d = 10 cm. Kakyro paboty A HyXHO
COBEPUIUTDH ISl TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIAJAIONIEH C AMAMETPOM, Ha
yroi a =7/3 ?

467. Pamka, comepkamas N = 200 BHUTKOB TOHKOI'O IPOBOJIa, MOXKET CBOOOJHO BpallaThCs
OTHOCUTENBHO OCH, JeKallled B IUIOCKOCTH paMku. Ilmomans pamxu S = 50 cm?. Och pamku
MEePIEHANKYIISIPHA JTMHUAM UHAYKIIUU OJTHOPOAHOTO MarHuTHOTO 1ojist (B = 0,05 Ti). Onpenenutsb
MakcUMaIbHYI0 DJIC & max, KOTOpasi HHIYIUPYETCS B PAMKE IPH €€ BPaIIeHUH ¢ 4acToToi N =40 ¢
1

477. B snexTpuueckoil uenu, cojep;kaunieil pezucrop comnportuBieHueM R = 20 OMm u KaTymky
uHAYKTUBHOCTBIO L = 0,06 ['n, Teuer Tok | =20 A. Onpenenuts cuny Toka | B menu yepe3 At =
0,2 Mc nociie ee pa3MbIKaHHUS.

Puc.19

KonTponsnas padora Ne 3.
Bapuanr 8.

308. B BepmmHax KBaJpaTa HaxoIsaTcs ofuHakoBble 3apansl Q1 = Q2 = Q3 = Q4 = 8 - 101° K.
Kakoii orpunarensHbiii 3apsn Q HYKHO TOMECTHTh B IIEHTPE KBajpaTa, yTOOBI CHJIa B3aHMHOTO
OTTAJIKMBAHUS TOJOXKUTENbHBIX 3aps0B ObUIa YpaBHOBEIIEHA CUJION MPHUTSKEHHsST OTPUIIATEIBHOTO
3apsia’?

318. YeTBepTh TOHKOTO KOJbIIa paguycoM R = /0 cm HeceT paBHOMEPHO pachpezeneHHbIi 3apsn Q
= 0,05 wmxKn. OnpenenuTb  HamnpsOKEHHOCTh — EnnlekTpuueckoro  mojsi,  CO3/aBacMoOTo
pacripesielIeHHbIM 3apsa10M B Touke O, COBIAAAIONIEH ¢ IIEHTPOM KOJIbIIA.

328. Ha nByX KoakcHaJdbHBIX OECKOHEUHBIX UWIMHIApax paguycaMu R u 2R paBHOMepHO
pacripeiesieHbl 3apsi/ibl C MOBEPXHOCTHBIMH IIOTHOCTAMHU o1 U o2(puc. 20). Tpebyercs: 1) ucnonssys
teopemy Octparpaackoro-I'aycca: HailTH 3aBUCHMOCTD E (I) Hamps»KEeHHOCTH DJIEKTPHUYCCKOTO OIS
ot paccrostaust ansa Tpex ob6macteid: |, Il u Ill. Tlpunare o1 = - 20, 02 = o; 2) BBIYUCIUTH
HANpsHKEHHOCTh £ B TOYKE, YIAJICHHOW OT OCH IIMJIMHAPOB HA PACCTOSHHE I, M YKa3aTh HalpaBIICHUE
Bextopa E. Ilpunsarts o = 50 uKn/m?, r = 1,5 R ; 3) noctpouts rpapuk  E ().

338. Ilone 00pa3oBaHO TOUEYHBIM JUIIOJIEM C JJIEKTPUYECKUM MOMeHTOoM P = 200 nKn - m.
Onpenenuth pa3HOCTh MOTeHIHManoB U JByX TOYeK TMOJIA, PACHOJOKEHHBIX CHMMETPHUYHO
OTHOCHUTEIIbHO JIUIIOJIS HA €T0 OCH Ha PacCcTOSHUU I = 40 cm OT UEHTpa JUMOJS.

348. B ogHOpOIHOE AMEKTPUUYECKOE TMOJIe HAMPsKeHHOCThIo £ = 200 B/m BrnetaeT (BIOJb CHUIOBOM
JUHUW) DJEKTPOH CO CKOpPOCTBIO 0o = 2 Mm/c. Onpenenuth paccTtosiuue {, KOTOpPOe MPOHIET
AJIEKTPOH JI0 TOUKHU, B KOTOPOU €ro CKOPOCTh OyJeT paBHA MOJOBHHE HAYAIbHOM.
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358. JlBa MeTaimMuecKux mapuka paauycamu Ri1 = 5 cunR2 = 10 cm umetot 3apsiabl Q1 = 40 nKn u
Q2 = - 20 nKn cootBercTBeHHO. Haiitu sHepruro W, KoTopas BBIASIHUTCS MPU paspse, €ClId mapbl
COEIMHUTH MIPOBOIHUKOM.

368. Ilpu BKITIOUEHUH IJICKTPOMOTOpA B ceTh ¢ HanpsbkeHuem U = 220 B on notpebisier Tok | = 5 A4.
Onpenenuth MOIIHOCTH, MOTpedisieMyro MotopoM, u ero KIIJI, ecnmu conmporuBinenne R 0OMOTKH
MoTopa paBHO 6 Om.

378. Omnpenenuth KoJaM4YecTBO TemyioThl Q, BbaenuBiieecs 3a BpeMsi t = /0 ¢ B TIPOBOJHHKE

conpotuBiieHueM R = 10 Om, eciiv cuiia TOKa B HEM, paBHOMEPHO YMEHBIIAsICh, H3MEHMIIACh OT |1 =
10 A4 no 1, =0.

Puc.20

KonTponsHas padora Ne 4.
Bapuanrt 8.

408. Ilo Tonkomy kombiry TeueT Tok | = 80 A. OnpenenuTh MarHUTHYIO UHAYKIHIO B B Touke A,
pPaBHOYIJICHHOM OT TOYEK KoJiblia Ha paccTosiHue I = 10 cM (puc. 21). Yroa o = n/6.

418. Tonkoe mpoBosIIee KOJbIo ¢ TokoM | =40 A momernieHo B 0JHOpOHOE MarHuTHOE 1oJe (B =
80 mTu). [1mockocTh KOMbIIa MEPICHAUKYISIPHA JTUHUSAM MarHUTHOM WHAYKIHH. Pagnyc R kombia
paseH 20 cM. Haiitu cuny F, pacTaruBaroniyo KoibIo.

428. CrutomHoi HUAMHAP paauycoM R = 4 cm u BeicoTo h = 15 cM Hecer paBHOMEPHO
pacHpeneseHHbIit mo o6semy 3apsaz ( £ = 0,1 mx Kn/m®). Lumuanap Bpamaercs ¢ wactoToit N = 10 ¢t

OTHOCHUTEIIBHO OCH, COBIIQJAIOIICH C €ro reOMETpUYECKOM OChr0. HallTW MAarHUTHBIA MOMEHT pPm
WIMH]IPa, 00YCIIOBICHHBIN €0 BpallleHHeM

438. Anbda-vactuiia, MpPONAS YCKOPSIONIYI0 Pa3HOCTh MNOTeHHHanoB U, crana ABUTAThCS B
OJHOPOIHOM MarHuTHOM Tosie (B = 50 M Ti) mo BUHTOBO# JMHMY ¢ mlaroM h=5cM u  paanycom
R =1 cm. OnpenenuTs ycKOPSIOUIYI0 Pa3HOCTh MOTEHINAIOB, KOTOPYIO MpoILia ajlbda-yacTuia.
448. TIpoToH mporiena HEKOTOPYIO YCKOPSIIOIIYIO Pa3HOCTb NMOTeHIMaoB U U BieTeN B CKpelleHHbIe
MOJ1 MPSMBIM YTJIOM OJIHOpPOAHbIE moiid: MarHuTHOEe (B =5 MTn) u anextpuueckoe (E = 20 kB/m).
Onpenenuth pa3HOCTh MOTeHHManoB U, eciu TPOTOH B CKPEIMICHHBIX TMOJNSX —JIBHXKETCS
MIPSIMOJIMHEVHO.

458. B 0IHOPOJIHOM MarHUTHOM M0JI€ MEPIEHAUKYISIPHO JUHUAM UHIYKLIHUHU PACHOJIONKEH IIOCKUM
KOHTYp Tomansio S = 100 cm?. TToxmepkuBas B KOHTYpe NMOCTOSHHYIO cuiny Toka | = 50 A, ero
MEePEeMECTHUIIM U3 T0JIA B 00JacTh MPOCTPAHCTBA, Te Mojie OTCyTcTBYeT. OnpeaenuTh MarHUTHYIO
WHIYKIMIO B 1oss, eciiv mpu IepeMeIeHn KOHTypa Obuta coBepieHa padota A = 0,4 Jx.

468. [1pssMot mpoBoALINNA cTepxKeHb JIMHOU £ = 40 ¢cM HaxOAUTCS B OAHOPOJHOM MAarHUTHOM I10JI€
(B = 0,1 Ta). KoHubl CTEepKHS 3aMKHYTBI THOKHUM TPOBOJOM, HAXOJSIIIUMCS BHE TIOJIS.
Conporusnenue Bceit nenu R = 0,5 Om. Kakas momHocts P motpedyeTcsi il paBHOMEPHOTO
NepeMEeIeHHs CTeP)KHS MEePIEHAUKYIISIPHO TMHUSIM MarHUTHON MHTYKITUH CO CKOPOCThIO v = 10 m/c?
478. llemb cocTOUT U3 KaTyKu HHAYKTUBHOCTHIO L = 0,1 'H m mcTounuka Toka. McTOYHHMK TOKa
OTKJIFOUMIIM, HE pas3pbiBas ILenu. Bpems, depe3 koropoe cuia Toka yMmeHbmutces 10 0,001
MepBOHAYAIIBHOTO 3HaYeHus, paBHO t = (0,07 ¢. OnpenenuTs CONMPOTUBICHUE KATYIIKH.
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Puc.21

KonTponbnas padora Ne 3.
BapuanT 9.

309. Ha paccrosauu d = 20 c¢m HaxoasaTcs aBa TodedHbIX 3apsga: Q1 = -50 nKn uQ2 = 100 uKa.
Onpenenuts cuny F, nerictyromnyro Ha 3apsa Qs = -/0 wKi, ynameHHBIA OT 00OMX 3apsjoB Ha
OJIMHAKOBOE pacCTosiHKe, paBHoe d.

319. 1o ToHKOMY KOJIBIYy paBHOMEpHO pacnpezeneH 3apsag Q = /0 nKn ¢ nuHeHON TIOTHOCTHIO T =
0,01 wmxKn/m. Onpenenuts HaNpsHKGHHOCTh £ DIIEKTPUYECKOTO  IMOJISI,  CO3JIaBaeMOro
pacrpeieieHHbIM 3aps0M B TOUKe A, JeKallell Ha OcH KOJblla M YAaJeHHOW OT ero LEeHTpa Ha
paccTosiHUE PAaBHOE pPauycCy KOJIbLIA.

329. Ha nByX KoakcHaJdbHBIX OECKOHEUHBIX IWIMHIpax pamuycaMu R u 2R paBHOMEpHO
pacnpeneseHbl 3apsiibl C IOBEPXHOCTHBIMU IJIOTHOCTSIMU 01 U o2(puc. 22). Tpedyercs: 1) ucnonssys
teopemy Octparpajckoro-I'aycca: HalTH 3aBUCUMOCTD E () HaNpspKEHHOCTH 3JCKTPHUYESCKOTO MOJIS
or paccrosHusa st Tpex obumacreit: I, Il u Ill. Ilpunars o1 = o0, 02 =- 0; 2) BBIYUCIUTH
HANPSDKEHHOCTh £ B TOYKE, YAJIEHHOM OT OCH IIWJIMHPOB HA PACCTOSIHUE I, U YKa3aTh HAIIPABICHUE
Bextopa E. Ilpunsars ¢ = 60 uKn/m?, r = 3 R ; 3) moctpouts rpadux £ (r).

339. Dnextpuyeckoe moie 00pa30BaHO OECKOHEYHO NTUHHOW 3apspKEHHOW HHUTHIO, JIMHEHHas
MJIOTHOCTS 3apsiga kotopo t = 20 nKn/m. OnpenenuTs pa3HOCTh MOTeHIHaN0B U IByX TOUYEK MO,
OTCTOAIIMX OT HUTU HA PAaCCTOAHUM 1 =8 cmu 2 = 12 cm.

349. DnexkTpuueckoe Moje CO3AaHO OECKOHEYHOW 3apspKEHHOM MpsiMOW JIMHHMEH C paBHOMEPHO
pactipeniesieHHbIM 3apaaoM (t = 10 nKn/m). OnpenennuTs KHHETUYECKYIO0 SHEPTuio 723JeKTpOHa B
TOYKE 2, ecu B Touke | ero kuHetudeckas sueprust 71 = 200 3B (puc. 23).

359. IlpocTpaHcTBO MEXIy IJIACTUHAMHU IUIOCKOTO KOHJEHCATOpa 3alOIHEHO JBYMSI CIOSMH
JUBJICKTPUKA: cTekia tommuuoi di = 0,2 cm u cnoeM napaduna ToamuHon d2 = 0,3 cm. PasHocts
NMoTeHIManoB Mexay obknmaakamu U = 300 B. OnpenenuTh HANPSKEHHOCTh £ TONA W TMajJeHue
MOTEHIIMaNa B KaKJIOM U3 CJIOEB.

369. B cetb ¢ HampspkenueMm U = /00 B moAKIIOUMINA KaTylmKy ¢ conpoTuBieHueM R1 = 2 kOm u
BOJIbTMETp, COEUHEHHBbIE NocienoBarenbHo. [lokazanue BonbT™Merpa Ur = 80 B. Korna katyuiky
3aMEeHMITU APYTroid, BoibTMeTp nokaszan Uz = 60 B. Onpenenuts CONpoTHBIEHUE RoIpyroi KaTymku.
379. Cuna Toka B 1enu u3MeHsieTcss 1o 3akoHy | = losinwt. Onpenenuts KOJIMYECTBO TEIIOTHI,
KOTOpO€ BBIACTUTCS B IMPOBOJAHUKE compoTuBieHneM R = [0 Owm 3a BpeMs, paBHOE YETBEPTH
nepuoja (ortt =0 o to = 7/4, tme T= 10 ¢).
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KontponbHas padota Ne 4.
Bapuanr 9.

409. ITo n1ByM GECKOHEYHO JJIMHHBIM, MPSMBIM MapajlIeIbHBIM IIPOBOIaM TEKYT OJAMHAKOBBIE TOKH |
= 60 A. Onpeaenuth MarHUTHYIO HHAYKIHIO B B Touke A (puc. 24), paBHOYIaJI€HHON OT MPOBOJIOB
Ha paccrosiaue d = 10 cm. Yron f = 7/3.

419. KBazmpaTHast paMKa U3 TOHKOTO IIPOBO/Ia MOKET CBOOOHO BpalllaThCsi BOKPYT TOPU30HTAIBHON
OCH, COBIIaJalnied ¢ ogHOM M3 cTopoH. Macca M pamku paBHa 20 r. Pamky nomectunu B
oaHopoanoe MmarautHoe noje (B = 0,1 Tn), HanpaBieHHoe BepTUKAIBHO BBEepX. OnpeenuTs yroiu o,
Ha KOTOPBIH OTKJIOHHUJIACh paMKa OT BEPTHKAJIH, KOT1a 1o Hell nmponyctiii Tok | =10 A.

429. 1o moBepxHOCTH MUcKa paamycoM R = 15 cm paBHOMepHO pactipeneneH 3apsg Q = 0,2 mx Kir.
Juck Bpamaercs ¢ yriioBod ckopoctbio ® = 30 pajg/c OTHOCHTEIBHO OCH, IEPICHIUKYISIPHOU
IUIOCKOCTH JUCKAa M IHpoxopsmield uepe3 ero meHtp. OnpeaeauTb MarHUTHBIE MOMEHT Pm,
00YyCIIOBJICHHBIH BpalllEeHUEM JTUCKA.

439. Non c xkunernueckoii sueprueit T = 1 k3B nomnan B ogHopoanoe maruutHoe nojie (B =21 m Ton)
U CTaJl IBUTaThCs MO OKPY>KHOCTU. ONpeeTuTh MarHUTHBI MOMEHT Pm KBUBAJICHTHOT'O KPYTOBOTO
TOKA.

449. MarautHoe (B = 2 mTn) wu snekrpuueckoe (E = 1,6 kB/M) momst conampaBieHBI.
[TepienqukynsapHo BekTopam B u E Bieraer anexTpoH co ckopocthio v = 0,8 Mm/c. Onpenenutsb
YCKOPEHHE a* 2JIEKTPOHA.

459. Ilnockuii koHTYyp ¢ TokoM | =50 A pacrnoyio’keH B 0JHOPOIHOM MarHuTHoM noiie (B = 0,6 Tu)
TaKk, 4YTO HOpPMallb K KOHTYpPY MEPHEeHIUKYISpHA JHMHUSAM MAarHUTHONM HHAYKIuU. OnpeaenuThb
paboTy, COBEpIIAEMYIO CHJIaMU IOJISl NPU MEIJIEHHOM IOBOPOTE KOHTYpa OKOJIO OCH, JIeXkallleld B
IUIOCKOCTH KOHTYpa, Ha yroiu o = 30°.

469. TIpoBonoyHkIi KOHTYp miaomanbio S = 500 cm? u conpotusiesneM R = 0,1 OM paBHOMEPHO
BpalaeTcs B OJHOPOAHOM MarHUTHOM moje (B = 0,5 Tm). Ock BpaiieHUst JI€XHUT B IJIOCKOCTH
KOJblla W TMEPHNEHIUKYJSIPHA JIMHUSIM MarHUTHOM WHAYKIUH. OnpenenuTs MaKCUMaIbHYIO
MOITHOCTh  Pmax, HEOOXOIUMYIO ISl BPALIEHHUs KOHTYpa C YIII0BOH ckopocThio ® = 50 paj/c.

479. VIcTOYHMK TOKA 3aMKHYJIU Ha KaTylmKy conpotuBieHueM R =10 OM u uHIyKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMsi cujia Toka B 1enu gocturier 50% MakCUMaibHOTO 3HAYECHUS?

A
N
P &\
> N
iy g
7 N
e N\
& ®
Puc.24
4cemectp

KonrtponbHast padora Ne 5.
Bapnanr 0.

1. VYcranoBka mis Habmomenuss kosenmr HpIOTOHA oOCBemIaeTcsi HOPMAIBHO — MAJAONTUM
MOHOXpoMaTHueckuM cBetoM (A = 590 uMm). Paamyc kpuBHU3HBI R TWUH3BI paBeH 5 CM. ONpPENeIUTh
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TOJIIMHY (3 BO3AYIIHOTO MPOMEXKYTKA B TOM MECTE, TJIc B OTPAKCHHOM CBETE HAOIIOAACTCS TPEThE
CBETJIO€ KOJIBLIO.
2. PaccrosHne Mexay mrpuxamu audpakuuonHod pemetkn d = 4 mxMm. Ha pemerky mamaer
HOPMAJIbHO CBET C JUIMHOM BOJHBI A = 0,58 MKM. MakcuMyM Kakoro HauOOJIbIIEro MOpsIKa JaeT 3Ta
pemierka?
3. Ilyuok cBera majaer Ha IUIOCKOINAPAUIEIbHYK) CTEKJISHHYHK IUIACTHHY, HM)KHSS MOBEPXHOCTh
KOTOPOM HaxoauTcs B Boxe. lIpu kakom yriie nafeHus g CBET, OTPAKEHHBIA OT I'PAHULIBI CTEKIIO —
BO/Ia, OyZeT MaKCUMAaJIbHO MOJSIPU30BaH?
4. PensTUBUCTCKUN MPOTOH 00J1a7a) KHHETUYECKOW HEPruei, paBHON SHEPTUU TIOKOSI. OTPEIEIUTh,
BO CKOJIBKO Pa3 BO3pacTET €ro KUHETUYECKAsl IHEPI UL, €CIIM €0 UMITYJIbC YBEIMYUTCS B N = 2 pasa.
5. CpemHss SHEpreTHUecKas CBeTUMOCTh R moBepxHocTH 3emim pasHa 0,54 J[x/(cm?* muH). Kakosa
JIOJDKHA OBITH TeMrepaTypa I MOBEpXHOCTH 3eMIIM, €CITU YCJIOBHO CUMTATh, YTO OHA M3JIy4aeT Kak
cepoe Teno ¢ kodddurmentom yepHoTsl ar=0,257?
6. Ha nuHKOBYIO IJIACTUHY HAMPaBJIEH MOHOXPOMATHYECKUN My4oK cBeTa. POTOTOK MpeKpamiaeTcs
NpU 3aJiepkuBaromiell pazHoctu noreHnuanioB U = 1,5 B. Onpenenuts mMHY BONHBI A CBETa,
[I3IAI0IIIET0 HA IUIACTUHY.
7. Onpenenuth UMIYIbC pe DIEKTPOHA oTAauu, eciu (GoToH ¢ sHepruedt € = 1,53 MaB B
pe3yabTaTe paccestHus Ha CBOOOHOM DIIEKTPOHE MOTEPSUT /3 CBOCH SHEPTHUH.
8. ToyeuHbIif HICTOUHUK MOHOXPOMATH4ECKOTO (A = 1 HM) U3IIydeHus: HAaXOAUTCS B LIEHTPE
chepuueckoit 3auepHeHHOM KOOI paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE JIaBJICHUE P,
MPOU3BOUMOE HA BHYTPEHHIOIO TOBEPXHOCTH KOJIOBI, €CJIM MOIIIHOCTh UcTouHUKa P = 1 kBT.
Konrtponbnas padora Ne 5.

Bapuant 1.

1. Mexny CTEKJISIHHOM IJIACTUHKOM U JIeKallleld Ha Hel MJIOCKOBBIMYKIION JIMH30M HaXOUTCS
KUAKoCcTh. HaliTu nokasaresnb npenoMiIeHHs! )KUIKOCTH, €CIIA PainyC I'3 TPETHEr0 TEMHOTO KOJIbLIa
HproToHa npy HAOMIOACHUHN B OTPAKEHHOM CBETE C JIJTMHOM BOJIHBI A = 0,6 MKM paBeH 0,82 MM.
Panuyc kpuBu3HbI muH3bI R = 0,5 M.

2. Kakoe HaumeHblee Yicia0 Nmin IITPUXOB T0JKHA COAepkKaTh AM(PPAKIIMOHHAS pelIeTKa, YTOObI B
CIIEKTPE BTOPOI0 MOPSAIKa MOKHO ObLIO BUJIETh Pa3AEiIbHO JIBE XKENThIC TMHUM HATPUs C JUIMHAMU
BOJIH A1 = 589,0 M u A2 =589,6 um ? KaxoBa anuHa £ Tako# pemieTku, eciy MOCTOSIHHAS PEIeTKU
d=5 mrm?

3. [nactuHKY KBapia TOMIKMHON 0 =2 MM MOMECTHIH MEX/y MapaliebHbIMA HUKOISIMU, B
pe3ynbTare 4ero MiIOCKOCTh NOJSPU3aM MOHOXPOMAaTHYECKOTO CBETA IIOBEPHYJIACh HAa YO ¢
=53°. Kakoii HaUMeHbIIEl TONUHBI Omin CIIETyeT B3SITh IUIACTHHKY, YTOOBI T10JIe 3pSHUS
MOJIIPUMETPA CTAJIO COBEPILIEHHO TEMHBIM?

4. Yactuua IBUXKETCS CO CKOPOCTBIO 0 = ¢/3, THe ¢ — CKOpOCTh cBeTa B BakyyMme. Kakyto noito
SHEPrUH MOKOS COCTABJISIET KHHETUYECKask YHEPTHsi?

5. BeluMcauTh HCTHHHYIO TemnepaTypy 7 Boiab(ppaMoBOil pacKaJleHHOMU JIEHTBI, €CIIHM paIuallMOHHON
MUPOMETP MOKa3bIBaeT TeMieparypy 7Tpax = 2,5 kK. IIpuHATH, 4TO MorjomaTenbHas CioCOOHOCTh
JUIs BoJIb()paMa He 3aBUCUT OT YacTOTHI U3IyuyeHust u paBHa o = 0,35.

6. Kpacnas rpanuna dhotodrddexra mis mukia Ao =310 HM. Onpeaenutb MaKCUMaTbHYIO
KUHETHUYECKYIO SHEPTUIO Tmax (POTOINEKTPOHOB B AJIEKTPOH-BOJIBTAX, €CJIM HA IIUHK TaJIaeT CBET C
JTHOM BOJHBI A = 200 HM.

7. ®oron nipu dddpexte KoMnToHa Ha CBOOOHOM 3IIEKTPOHE ObLI paccesiH Ha yron ¢ =m/2.
Onpenenuts uMmynse p (B MoB/c)?, mpHoOpeTeHHBIi IeKTPOHOM, eCIIU JHeprus (OTOHA 10
paccesiHus Oblia €1 = 1,02 MaB.

2 1MbB/c — euMHUIA UMITYIIbCA:
160x107 e

=5,33x 107221(‘2 -mlc
3x10®ulc

1 Ma3B/c =

Konrpoabnas padora Ne S.
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8. OnpenenuTs YHEPreTHYECKYIO OCBEIIEHHOCTh (00IY4eHHOCTH) Ee 3epKalbHOM MOBEPXHOCTH, €CIIU
JIaBJICHUE p, MPOU3BOAMMOE M3nydeHueM, paBHo 40 mxlla. M3nydeHue nmajgaer HOpMaJIbHO K
MOBEPXHOCTH.

Bapuanr 2.

1. Ha ToHKY!O IUIEHKY B HalIpaBJI€HUH HOPMAJIH K €€ IIOBEPXHOCTH MaJaeT MOHOXPOMAaTUYECKUH
cBeT ¢ AuHOM BOJHBI A = 500 HM. OTpakeHHBIN OT Hee CBET MAaKCUMAJIBHO YCHJICH
BCJIEJICTBHE UHTEPPEPEHIINH.

2. KontpoabHas padora Ne S.

Bapuanr 3.
1. Pacctosnue L ot menelt 10 3kpana B onbite FOHra paBHo 1 M. OnpeienTh paccTOsSHUE MEXTY
HISJISIMH, €l Ha oTpe3ke JuymHou £ = 1 cM ykiaasiBaeTcss N =10 TeMHBIX HHTEep(hEePEHITMOHHBIX
nostoc. Jlnvnuaa BoaHbl A = 0,7 MKM.
2. Ha mudpakiinoHHYIO peleTKy ajaeT HOpMalbHO NMapajuleabHbIi ydok Oenoro ceera. CeKTpsl
TPETHETO U YETBEPTOTO MOPSIIKA YACTUUHO HAKJIABIBAIOTCS IpYr Ha Apyra. Ha kakyro JUIMHY BOJIHBI
B CIIEKTpPE YETBEPTOrO MOPsIKa HaKIaAbIBaeTCsa rpaHuna (A = 780 HM) criekTpa TpeThero nopsjaka?
3. KBaplueByto MIaCTUHKY TOMECTHIIN MEXY CKPELIEHHBIMUA HUKOJsAMU. [Ipu kakoil HauMeHbIei
TOJIIMHE Amit KBAPIIEBOH TIACTUHBI TTOJIC 3PEHHS MKy HUKOJISIMU OyJeT MaKCUMAIIbHO
npocsetieHo? [locTosHHas BpalleHust o KBaplia paBHa 27 rpajy/ MM.
4. Ilpu xakoi ckopocTH [ (B JOJISTX CKOPOCTH CBETA) PEIIATUBHCTCKASI Macca JIFOOOH 9aCTHUIIBI
BellecTBa B N = 3 pa3a Oouibliie Macchl MOKOs?
5. Temniepatypa adbcomoTHo yepHoro tena T =2 kK. Onpenenuts AIuHYy BOJHBI Am, HA KOTOPYIO
HOPUXOJUTCA MAKCUMYM SHEPIMM U3IY4YEHUs, U CHEKTPAJIbHYIO IIJIOTHOCTh SHEPreTUYECKOM
CBETUMOCTH (M37Ty4aTeIbHOCTH (I, T)max JJIS1 3TOM JUTMHBI BOJIHBI.
6. ®otoH ¢ sHeprueit € = 10 3B nagaeT Ha cepeOpsAHYIO IUIACTHHY U BbI3bIBAET POTOIDDEKT.
OnpenenuTb UMITYJbC P, MOJYYEHHBIN IIJIACTUHOM, €CIU MPUHSATH, YTO HAIIPABJICHUS JBUKCHUS
¢doToHa U POTOINEKTPOHA JISHKAT HA OJTHON IPAMOM, NEPIEHAUKYIAPHOIN TOBEPXHOCTH IIACTHH.
7. Kakast nons sHepruu GporoHa npuxoautcs npu 3¢ dexre Komnrona Ha 351eKTpoOH OTAAYH, €CITU
paccesiiie OTOHA MPOUCXOANT Ha yroi & = 1/2? DHeprus GporoHa a0 paccesuus €1 = 0,51 M»sB.
8. Onpenenuth KOAXPGUIUEHT OTPAXKEHUSI P IMOBEPXHOCTHU, €CIIU IPU IHEPreTUUECKOMN
ocsemenHocT! Ee = 120 Br/M? naBnenue p cBeTa Ha Hee OKazanoch paBHbIM 0,5 MkI]a.
OrmpenennuTh MUHUMAIBHYIO TOTIIMHY Omin TZICHKH, €CIH TT0Ka3aTelb MPEIOMIICHHST MaTepralia
ek N =1,4.
2. Ha noBepXxHOCTh AU(PPAaKIIMOHHON PEIIETKH HOPMAJIbHO K €€ ITOBEPXHOCTH MaaeT
MoOHOXpoMaTHueckuit cBeT. [loctosiHHas AudpakmoHHON pereTku B N = 4,6 pa3a 0oJblle ATHHbBI
cBeToBOi BosiHbI. HaiiTu o6mee uncino M nudpakiinoOHHBIX MAKCUMYMOB, KOTOpPbIE TEOPETUYECKHU
MOYKHO HaOJII0/1aTh B JAHHOM CIydJae.
3. [MapamienpHbIN My4OK CBETA MEPEXOAUT U3 MIMIIEPUHA B CTEKJIO TaK, YTO MyYOK, OTPAKEHHBIN OT
TPaHULBI pa3JieNa ITUX CPEJl, OKa3bIBAETC MAKCUMAJIbHO MOJIIPU30BaHHBIM. OTIPENEINUTD Yyroil
MEXly MaJIalOLIIM U NPEJIOMIICHHBIM ITy4YKaMH.
4. ITpoToH ¢ kuHeTHueckoi sHepruet T = 3 I'3B npu TopMoKeHUH MOTEPSUT TPETh STON SHEPTHUH.
OnpenenuTtb, BO CKOJIBKO pa3 U3MEHWICS PENSATUBUCTCKUNA UMITYIIbC (i-HACTHIIBL.
5. Uepnoe teno umeet temmeparypy 71 = 500 K. Kakosa Oynet temnepatypa T2 Tena, eciiu B
pe3ysbTaTe HarpeBaHusl MOTOK U3IYYeHUs yBEIUUUTCS B N = 5 paz?
6. Ha moBepXHOCTb KajMs MajaeT CBET C JUIMHOW BOJIHBI A = 150 HM. OnpeaenuTs MaKCUMaIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB.
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KontponbHas padota Ne 5.
Bapuanr 4.

1.Ha cTexasHHYIO IJIaCTUHY I10J0’KEHA BBIMYKJIOW CTOPOHOM NJIOCKOBBINYKJas auH3a. CBepxy
JUH3a OCBEIleHAa MOHOXPOMaTH4YeCKMM cBeToM inHON BoaHbl A=500 um. Haiitu panuyc
RnuH3bI, ecnu paguyc 4eTBEPTOro, TEMHOr0 KoJsiblla HpI0TOHA B OTpa)keHHOM CBeTe F3= 2
MM.
2.Ha nu¢pakiuoHHYIO pewmerky, cogepxamyro N = 600 mTpUXoB Ha MUJUIUMETP, MagaeTr
HOpMaibHO Oeublii cBeT. CHeKTp MpoenupyeTcsi NOMEIIEHHOW BOJIHM3HM PEHIETKH JIMH30M Ha dKpaH.
Onpenenuts JUIMHY £ CHEKTpa IEPBOro MOpsAKa Ha 3KpaHe, €ClIM PacCTOSHUE OT JIMH3bI 10 SKpaHa
L=1,2m. I'paHu1sl BUAUMOTO CHEKTPa: A= 780 HM, Ay = 400 HM.
3. Ilpu mpoxokaeHHH CcBeTa dYepe3 TpyoOKy mimHOH £i = 20 cM, COaep:Kalyr pacTBOpP
caxapa koHnenrpauued C1= 10%, mI0CKOCTh MOJSIpU3ALMU CBETA MOBEPHYIACh HA Yrol 1
= 13,3°. B nmpyrom pactBope caxapa, HAIUTOM B TpyOKy miuHOH {2=15 cM, TIIOCKOCTh
nojsipu3alMi MOBEpHYyJNack Ha yroia @2 = 5,2°.0Onpenenutrh KoHIEHTpanuio Cz BTOPOTO
pacTBopa.
4. OnpenenuTh OTHOLLIEHUE PEIATUBUCTCKOIO UMIYJIbCa P-3JIEKTPOHA C KMHETHUYECKOH sHeprueit T
=153 K KOMIITOHOBCKOMY UMITYJIbCY MoC 3JIEKTPOHA.
5. Onpenenuth Temneparypy 7' M S3HEPreTUYECKYI0 CBETUMOCTD (M3J1y4aTelbHOCTh) ReaOCOMIOTHO
YEpHOTO0 Tella, €CJIM MAaKCUMYM SHEPTUU U3JIY4YE€HUs IPUXOAUTCS Ha JUIMHY BOJHBI An= 600 HM.
6. Ha goTosanemMeHT ¢ KaTOJOM W3 JHTHS NaaaeT CBET C JUIMHOW BoMHBI A=200 M. HalitTu
HalMEHbIlIee 3HauYeHHE 3aJepKUBAIOLIEH pa3HOCTU MNOTeHIHUANOB Umin , KOTOPYIO HYXHO
OPIIOKUTE K (OTO’NEeMEeHTy, dYTOOBI MPEeKpaTHTh (OTOTOK.
7. OnpenenuTh  MaKCHUMajdbHOE  HM3MCHCHHE  JIUHBI BOJIHBI (AM)max IPU  KOMIITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX DJIEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. JlaBneHue cBeTa, IPOU3BOJUMMOE Ha 3€pKajbHYIOIIOBEPXHOCTh, p = 5 Mlla. Onpenenutsb
KOHIIEHTpAIHio 7o (OTOHOB BOJM3M TMOBEPXHOCTH, €CIH JUIMHA BOJIHBI CBETA, MAaJal0lIeTo Ha
HOBEPXHOCTh, A = 0,5 MKM.

KonTponsnas padora Ne 6.

Bapuanr 0.

1. HeB0o30y»/1€HHBI aTOM BOAOPOAA MOIJIOIIACT KBAHT M3JIyUeHHs ¢ ATUHON BOJHBI A = 102,6 HM.
Boruncnuth, none3ysice Teopuedt bopa, paauyc I 25eKTpOHHONH OpOUTHI BO30YKIEHHOTO aroma
BOZIOPOZA.

2. Boruucnaute Hambonee BEpOSATHYIO ACOPOMICBCKYIO JUIMHY BOJHBI /A MOJIEKYJT a30Ta,
coJiepKaliuxcs B BO3yXe IIPU KOMHAaTHOW TEMIIEpaType.

3. OueHUTH C MOMOIIBI0 COOTHOIIEHUSI HEOTIPEAEIEHHOCTEH MUHUMAJIbHYIO0 KHHETUYECKYIO SHEPTHUIO
3JIEKTPOHA, JBIKYIIErocst BHYTpH chepsl paguycoM R = 0,05 HMm.

4. Yactuna HaxoauTcs B OECKOHEYHO TNTyOOKOM, OJHOMEPHOM, MPSMOYTOJIbHOM IOTEHIMAIbHOM
amuke. Halitn oTHomeHue pasHOCTH AEnn+1 COCEOHMX DHEPrETHUECKUX YPOBHEH K dHeprum En
YaCTHIIBI B TpeX ciydasx: 1) n=2; 2)n=5; 3)n — oo.

5. Haittu nepuox nomnypacnana Ty paguoakTUBHOTO M30TOIA, €CIIU €r0 aKkTUBHOCTh 3a Bpemst  t =
10 cyr ymenbmmiachk Ha 24 % 10 CpaBHEHUIO C TIEPBOHAYATIBHOM.

6. OnpeaenuTb KOJMYECTBO TEIUIOTH Q, BBLACISAIONICHCS IPU paciajie pajoHa akTUBHOCTbIO A = 3,7
- 10 Bk 3a Bpems t = 20 mun. Kunernueckas sHeprus 1 BbUIETAalOMmeH M3 PajoHA A-9aCTHIIBI
paBHa 5,5 M»aB.

7. Onpenenuteh TemoTy Q, HEOOXOUMYIO JUISI HarpeBaHUS KpUcTayuia Kaims Maccod M = 200 T oT
temneparypbl T1 =4 K g0 temnepatypsl T2 =5 K. TlpuHATH XapakTepuCTHUYECKYIO TEMIIEpaTypy
Hebas nnsa kammst O@p = 100 K u cuntats ycnoBue T<<®p BBITOIHEHHBIM.

8. OmpenenuTh OO0 CBOOOAHBIX 3JEKTPOHOB B Metie mpu Temmeparype T = 0 K, sueprum ¢
KOTOPBIX 3aKJIFOUEHBI B UHTEPBAJIC 3HAYEHUH OT 2 Emax JO Emax.
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KonrtponsHas padora Ne 6.
Bapuanr 1.

1. Bpruucnute mo teopuu bopa paamyc r,  BTOpOM CTallMOHAPHOM OPOUTHI U CKOPOCTH 02

AIIEKTPOHA Ha 3TOM OpOHTE I aTOMa BOJIOPOJIA.

2. Onpenenuts 3Hepru0 A7, KOTOPYO HEOOXOAUMO JOMOIHUTEIBHO COOOLIUTH AJIEKTPOHY, YTOOBI
ero JeOpoiIeBcKas JJIMHA BOJHBI yMeHbIMIach oT A1 =0,2 MM 10 A2 =0,1 aMm.

3. Hcnonb3yss COOTHOIIEHHWE HEOMpPEIeICHHOCTEeH, OLICHUTh HauMeHbIlee OMmHOKH Av B
OIPE/IECIIEHUU CKOPOCTH JIEKTPOHA M IPOTOHA, €CIM KOOPJAUHATHI LIEHTPA MACC 3TUX YaCTUL MOTYT
OBITH YCTAHOBJICHBI C HEOTIPEACIEHHOCThIO 1 MKM.

4. DNeKTpoH HaXOAWUTCS B OECKOHEYHO TTyOOKOM, OJTHOMEPHOM, MPSMOYTOJIBHOM IOTEHIUAIBHOM
sgmuke mupuHod ¢ = 0,1 HM. OnpenenuTh B SJIEKTPOH-BOJIBTAX HAUMEHBIIYIO Pa3HOCTh
HHEPreTUUECKUX YPOBHEH JIEKTPOHA.

5. Onpe/:[eJme, KaKas J0JI paluOaKTHUBHOI'O U30TOIIa 28295AC pacnagac€Tcsa B TCUCHUC BPEMCHU t=6

CYT.
6. Maccam=1r ypana 238U B paBHOBECHH C IPOJAYKTAMM €TO PaCIajia BBIAEIAET MOIIHOCTL P =
1,07 - 107 Br. Haiitu MonspHyio Termnory Qm, BBIICIIEMYIO YPAaHOM 3a CpeJHee BPeMs SKM3HH T
aTOMOB ypaHa.
7. BeIUMCIUThH XapakTepUCTHUECKYIO TeMrepaTtypy Op Hebas s xenesa, eciau mpu Temmneparype T
= 20 K monsipHast TeriaoeMKocTh xene3a Cm = 0,226 JIx/K-monb. YcioBue T<<Op cuurath
BBITIOJTHCHHBIM.
8. 'epmanueBsIil KpucTa, mupuHa AE 3anpeiieHHol 30061 B KoTopoM paBHa 0,72 5B, HarpeBaroT
ot Temmepatypsl t1 = 0° C no temmnepatypsl t2 = 15° C. Bo ckonbko pa3 BO3pacTeT €ro yjeiabHas
MPOBOJUMOCTD?

KonTponbnas padora Ne 6.

Bapuant 2.

1. Beruucnute no Teopun bopa nepuoza T BpaiieHHst 3J€KTPOHA B aTOME BOAOPO/1a, HAXOAAIIErocs B
BO30YKJIEHHOM COCTOSIHMH, OIPEEIIIEMOM IJIaBHBIM KBAaHTOBBIM UHCIIOM

n=2.

2. Ha ckonbKO MO OTHOIIEHHIO K KOMHATHOHM JOJKHAa M3MEHHUTHCSI TeMIlepaTypa UAealbHOro rasa,
4yT0OBI 1eOpoiieBcKas JUIMHA BOJIHBI A €ro MoJIeKya yMeHbmiack Ha 20 %?

3. KakoBa JOJDKHA OBITh KHHETHMYECKass BSHepruss | MpOTOHA B MOHOPHEPreTHYECKOM ITy4Ke,
HCTIONB3YEMOTO [T HCCIE0BAHHS CTPYKTYpHI C THHEHHBIMH pasmepamu £ = 10" 3cm?

4. Yactuna B OECKOHEYHO TIJIyOOKOM, OJHOMEPHOM MPSIMOYTOJIBHOM MOTEHLUUATbHOM SIIHKE
mupuHOil { HaxomuTcs B BO30YKIAEHHOM cocTossHMM (N = 3). OnpenenuTb, B KaKUX TOYKaX
uHTepBasa (0 <X<{ IUIOTHOCTh BEPOSITHOCTH HAaXOKJEHUS 4YacTHULIBl MMEET MAaKCUMallbHOE U
MUHUMAaJIbHOE 3HAYECHHUS.

5. AxtuBHOCTH A HekoToporo u3otomna 3a Bpems t = 10 cyr ymenpmmnach Ha 20 %. Onpenenurtsb
nepuoJl mojypacnaza Ty, 3TOro U30Tora.

6. OnpeJeNuTh SHEPTHIO, HEOOXOINMYIO JUIs pasaeneHus supa °Ne Ha j1Be o-gacTHIs! U aapo “2C.
DHepruy cBA3M Ha OJuH HyKJIoH B aapax 2°Ne, *He u 2C paBusI cootercTBenHo 8,03; 7,07 u 7,68
Mb5B.

7. Cuctema, coctosimas u3 N = 102 TpexMepHBIX KBAaHTOBBIX OCHMIUIATOPOB, HAXOMUTCA ITIPH
temneparype T = O (O = 250 K). Onpenenuts sHEpruio £ CHCTEMBI.

8. IIpu HarpeBaHMM KPEMHHMEBOIO KpUCTa/u1a OT TemnepaTypsl t1 = 0° no Temneparypsl t2 = 10° C
€ro yjenbHas MPOBOJAMMOCTb Bo3pacTaeT B 2,28 pasza. Ilo mpuBeIEeHHBIM JaHHBIM ONPENEIUTH
mupuHy AE 3anpeleHHON 30HbI KpUCTallla KpEMHHUSL.

KontponbHast padora Ne 6.
Bapwanr 3.
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1. Omnpenenuts uM3MeHeHUE 3Hepruv AEBIEKTpOHAa B aTOME BOJOPOAA IMPU H3IyYEHUH aTOMOM
doToHa ¢ yacroToitv =6,28 - 10"

2. TlapannenbHBI Ty4OK MOHOIHEPTETHYECKHX AJICKTPOHOB IMaJaeT HOPMAIBbHO Ha Auadparmy B
BHUJIC€ Y3KOM MPSMOYTOJbHOW mienu, mupuHa kotopod a = 0,06 MMm. OmnpenenuTb CKOPOCTh ITHUX
AJIEKTPOHOB, €CJIM U3BECTHO, YTO HA SKpaHe, OTCTOALIEM OT IIeNu Ha paccToaHuu £ = 40 MM, mupuHa
[EHTPATBHOTO AUPPAKIIHOHHOr0 MakcuMyMa b = 10 MkMm.

3.  Hcrnonb3ys COOTHOIIEHHE HEONPEACICHHOCTEH, OLICHUTh HIUPUHY lonHOMEpHOTO
MOTEHIMAJIBHOTO  SIIIIMKA, B KOTOPOM MHUHHUMAaJIbHAsE »HEprust 3jekTpoHa Emin= 103B.

4, B mnpsAMOyrojbHOW TOTCHIMAIBHOW sM€ MMUPHHOW ¢ C aOCOJNIOTHO HEMPOHHUIIAEMBIMU
crenkamu  (0<x<0) HaxoauTcs YacThlla B OCHOBHOM COCTOSSHUM. HallTu BeposATHOCTH
WMECTOHOXO0KIECHUS dTON YacTULBI B 00JIacTu Y4 £ <x<%¥% £.

S. OnpenenutemMaccy m H30TONA 131 , MMEIOWIETO aKTUBHOCTh A = 37 I'bk.

6. B omHOM aKTe jmeneHns sapa ypana 2>°U ocBoboxmaercs sHeprus 200 M»sB. Omnpenennts:1)
SHEPTHUIO, BBIJCISIONIYIOCS MPU paciiajie BCeX sJep ATOro U30TomNa ypaHa waccoi m =1 kr; 2)
Maccy KaMEHHOTO VIJIA ¢ yIeldbHOU TeroTo cropanus = 29,3 MJx/Kr, S5KBUBaJICHTHYIO
B TEIJIOBOM OTHOIIEHHH 1 Kr ypana U,

7. Mennsiit obpazen maccoit m = 100 r nHaxoautcs npu Temmeparype T1 = 10 K. Onpenenutsb
teriotry Q, HeEoOXOoAMMYK IJis HarpeBaHus obOpasma go temnepatrypbl 7>= 20 K.
MoXXHO OpHUHATH XapaKTEpPUCTUUECKYI Temneparypy ®Op ans meau paBHou 300 K, a
ycioBue T <<@®pcyuTaTh BHIIIOJHEHHBIM.

8. p-n-mepexon HaxogutTcs mon oOpatHeiM  HampsbkeHuem U= 0,1 B. Ero compoTtuBienue
R1= 692 Om. KakoBo compoTuBieHne Romepexona mpu mpsiMoM HaIpsiyKSHAH?

KonTponsHas padora Ne 6.
Bapuanrt 4.

1. Bo ckonbko pa3 u3MeHHTCs mepuoja I BpallleHHe 3JEKTpOHa B aTOME BOJOpOJA, €CIM IpH
nepexozie B HeBO30yKACHHOE COCTOSTHUE aTOM M3ITy4iil (POTOH C JJTMHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KHHETHYEeCKOU sHepruu 7 3JeKTpoHa omKOKa B onpe/ieeHNH Ae0pOoniIeBCKO
JUIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON (hopMyre He npesbimaet 10%?

3. Anb¢a-yacTuna HaxXoAUTCA BOECKOHEYHO IIy0OKOM, OJJHOMEPHOM, MPSIMOYTrOJIbHOM
NOTEHIIMadbHOM simuke. Mcnonap3ys cooTHOLIEHHE HEONpPEneIeHHOCTEH, OLEHUTh IHUPUHY
{ suKa, €ClIU U3BECTHO, UTO MUHUMAaJbHAs dJHEPTUA a-4acTULBI Emin = 8§ MaB.

4 Yactuiia B OECKOHEYHO  TITTyOOKOM, OJIHOMEPHOM, MPSIMOYTOJIBHOM MOTEHIMAIBLHOM SIIHUKE
HaXOJ/IUTCS B OCHOBHOM cOCTOsSIHMM. KakoBa  BepoATHOCTb W OOHApy>KEHHs 4YacTHUIbl B KpailHeil
YETBEPTH SALIUKA?

5. Haiitu cpenHioo mpoaoIKUTEIbHOCTh XKU3HU T aTOMa paJuO0aKTHMBHOIO M30TomNa KoOalbTa
so Co.

6. MomHocTh P nBHTATeNss aTOMHOTO cyaHa coctaBiser 15 Mart, ero KIIJI panen 30%.
Onpenenuts MECSYHBIM pacxoa SIEpHOTO TOPOYEro Mpu paboTe 3TOro ABUTATENs.

7. icnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DHHIITENHA, oNpeaeanTh Kod3pPUIHEHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTayuie amoMuHus. [lpuHats 1  amtoMuHus O =
300 K.

8. MeTanibl TUTUH U HUHK NPUBOAAT B CONPUKOCHOBEHHE JIPYT C IPyroMm mnpu Temmepatype 7'
= OK. Ha ckoibkO U3MEHHUTCS KOHIICHTPAIHS 3JICKTPOHOB MPOBOAMMOCTH B nuHKe? Kakoil u3
ATUX METAJUIOB OyAeT UMETh Oosiee BBICOKHIA MOTEHIIHAN?

KonrtponsHast padora Ne 6.
Bapwanr 2.

1. BeraucmmTh 1o TCOpUn Bopa nepuon T BpaICHU: 3JICKTPOHA B aTOME BOJOPOAd, HAXOAAIICTOCA B
B036Y)KI[6HHOM COCTOsIHHH, OIIPEACIIAEMOM T'JIaBHBIM KBAHTOBBIM YU CJIOM

43



n=2.

2. Ha cKoJIbKO IO OTHOLIEHHIO K KOMHATHOW JOJKHA U3MEHUTBCS TeMIIepaTypa U1ealbHOro rasa,
4yT0OBI 1eOpOiiIeBCcKas JUIMHA BOJIHBI A €ro MOJIeKya yMeHbImiack Ha 20 %?

3. KaKoBa JJOJDKHA ObITh KMHETHYECKasi SHEPTrHsl T MPOTOHA B MOHOYHEPI€TUYECKOM ITyUKE,
HCIIOJIB3YEMOT0 [T UCCIIE0BAHHUS CTPYKTYPHI ¢ TuHeiHbIMY pasmepamu £ =~ 107 3cm?

4. Yactuua B 6€CKOHEYHO IITyOOKOM, OZIHOMEPHOM MPSMOYTOJIbHOM MOTEHIIMAIBHOM SIIUKE
MIUPHUHON £ HAXOIUTCA B BO30YKIEHHOM cocTostHuU (N = 3). OnpenenuTh, B KAKUX TOUYKax
uHTepBasia 0 <X<{ MJIOTHOCTh BEPOSATHOCTU HAXOXKAECHUS YACTHUIIBI UMEET MAaKCUMAJIBHOE U
MHUHHMaJIbHOE 3HAUCHHUS.

5. AxtuBHOCTH A HekoToporo u3zoromna 3a Bpems t = 10 cyr ymenbuimiiace Ha 20 %. OnpenenuTs
nepuoJ noiypacnaza Ty, 3TOro U30Tora.

6. OnpeenuTh YHEPruI0, HeOOXOAUMYIO s pasaeneHus sapa 2°Ne Ha Be o-4acTHIb! U 81po “2C.
DHEpruy CBS3M Ha ONMH HYKJIOH B Anpax 2°Ne, *He n ?C papHsl cootBercTBenHo 8,03; 7,07 u 7,68
M>bB.

7. Cuctema, coctosimas u3 N = 10%° tpexmMepHBIX KBAHTOBBIX OCHHJLIATOPOB, HAXOAUTCS TIPH
temneparype T = O (O = 250 K). Onpenenuth sHEprui0 £ CUCTEMBI.

8. IIpu HarpeBaHMM KPEMHHUEBOT'0O KpUCTAJUIa OT TeMIepaTypsl t1 = 0° 10 Temmeparypsl t2
10° C ero ynenbHasi pOBOAMMOCTh Bo3pacTaeT B 2,28 pa3za. Ilo npuBeneHHBIM JaHHBIM
OIpeNieNUTh UpPUHY AE 3anpelieHHON 30HbI KpUCTallIa KPEMHHUS.

KonTpomnbnas padora Ne 6.
Bapuanr 3.

1. Onpenenuth u3MeHeHHUE >Hepruu AFEDIEKTpOHA B aToOME€ BOJOpOJAa MPU H3ITYYCHHH aTOMOM
doTona ¢ yacroroitv =6,28 - 10¥I'n.
2. TlapannenbHbI My4YOK MOHOSHEPTreTHYECKHX AJIEKTPOHOB Ma/laéT HOPMAIbHO Ha auadparmy B
BUJIE Y3KOM MPSMOYrojbHOM Ienu, mupuHa kortopoit a = 0,06 mm. OnpenenuTs CKOPOCTh ITHUX
3JIEKTPOHOB, €CJIM U3BECTHO, YTO HA SKpaHE, OTCTOAIIEM OT e Ha pacctosiHuu € = 40 MM, mMprHa
[ECHTPAILHOTO AU(PaKIHOHHOrO MakcuMyMa b = 10 MkM.
3.  Hcrnonb3ysi COOTHOIIEHHE HEONPEIACICHHOCTEH, OICHUTh HIUPUHY lomHOMEpHOTO
MOTEHITUAIBHOTO  SITIIMKA, B KOTOPOM MHHUMAJIbHAS DSHEPrHus JJIEKTpoHa Emin= 103B.
4.B npsAMOYTropHON MOTEHIMANBHOHN sIMe MHUPUHOUN ¢ ¢ aDCOMIOTHO HETPOHUIIAEMBIMU CTEHKAMHU
(0<x<0) wnHaxomuTcs  dYacTHIa B OCHOBHOM COCTOSIHHH. Haiitu BEPOSITHOCTH
WMECTOHOXOXK/ICHHUS 3TON YyacTUllbl B 001actu ¥ £ <X<¥4 {.
5.0mpenenuremaccy m HW30TONA 131 , WMMEIOIIETO aKTUBHOCTh A = 37 I'bk.

6.B omHom akTe neneHus saapa ypaHa 2>°U ocBoboxmaercss  sHeprus 200  MbB.
Omnpenenutsb:1) sHEpruro, BBIENAIONIYIOCA  IpPU  pachnaie Bcex  sIep  ITOro  HM30Tola

ypaHa Maccou m = 1 KT; 2) Maccy KaMEHHOTO yIas c
yaenbHOU TermioToil cropanus q = 29,3 MJIx/Kr, 5KBUBAJICHTHYIO B TEIIJIOBOM OTHOIIEHUU |
KT ypana 23U,

7. Menunsiit oopaszenr maccoir m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenuts
teroty Q, HeoOXoAMMYIO Ui HarpeBaHMs obOpasna ao temmepatypbl 7>= 20 K.
MOXXHO NpHHATH XapaKTEpPUCTHUYECKYH Temneparypy ®Op ans menum paBHou 300 K, a
ycinoBue T <<@pcuynuTaTh BBIIOJIHEHHBIM.

8. p-n-mepexox HaxomutTcs mox obpatHeiM  HampspkeHumem U= 0,1 B. Ero compoTuBnenue
R1= 692 Om. KakoBo conporuBienue Rzmepexoaa npu npsiMoM Hampsi>KeHUH?

KonrtponsHas padora Ne 6.
Bapnanr 4.

1. Bo ckompko pa3 M3MEHHTCS mepruoj 7 BpalleHHe >JIEKTPOHA B aTOME BOAOPOJA, €CIH TPH
nepexozie B HeBO30yXI€HHOE COCTOSIHUE aTOM M3ITy4iil (POTOH € ATMHOM BOJHBI A = 97,5 HM?
2. Ilpu KakuX 3HAYEHUSIX KHHETHYECKON dHeprun 7 3JIeKTpOoHa OMMOKa B ONpeeIeHHH 1e0pOnHIeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM dopmyre He nmpesbimaeTr 10%?
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3. Anpda-yacTuiia HaXOAUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM
NOTEHIIMAIbHOM sAmuKe. Mcnonap3yss COOTHOMEHNE HEONMPEAEICHHOCTEH, OLEHUTh IUPUHY
{ simuKa, €CiIU U3BECTHO, UTO MUHMMAaJbHas SHEPTUS a-4acTUILBI Emin = 8§ M»aB.

4. Yactuna B OECKOHEUHO ITTyOOKOM, OJHOMEPHOM, IMPSIMOYTOJIbHOM IOTEHLUATIbHOM SIIHUKE
HAXOJIUTCS B OCHOBHOM COCTOSIHMHM. KakoBa  BepoATHOCTh W OOHapy:KEHHs YacTHUIBI B KpailHei
YETBEPTH ALIHKA?

5. HaiiTu cpenHio0 mpoaoDKUTEIBHOCTh )KM3HH T aTOMa pPaJAHOaKTUBHOTO HM30TOINa KoOaibTa
so Co.

6. MomuocTts P aBuraTens aTOMHOTO cyaHa coctasisier 15 Mst, ero KIIJA panern 30%.
Onpenenuts MECSYHBIM pacxoa SAIEPHOrO TOPHYEro Imnpu paboTe 3TOro ABUIraTels.

7. crionb3ysi KBAHTOBYIO TEOPHIO TEIUIOEMKOCTH DUHINTEWHA, ONpeAenuTh Kod(phuuueHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTauie amoMuHus. IlpuHats 1ia  amtomMuHus O =
300 K.

8. MeTanibl IUTUH U LUHK NPUBOAAT B CONPUKOCHOBEHHUE JIPYT C IPyroM mpu temmneparype I’
= OK. Ha ckonbKO M3MEHUTCS KOHIIEHTpAlHs 3JEKTPOHOB MpoBoguMocTu B muHKe? Kakoil u3
3TUX METAJJIOB OyAeT UMeTh Oosiee BBICOKHM MOTEHIHAI.

KonTponbnas padora Ne 6.
Bapnanr 5.

1. Ha ckoyibkO M3MEHMIach KMHETHUYECKAsl SHEPIHsl JIEKTPOHA B aTOME BOAOPOAA IPU H3IYUEHHUU
aToMoM (oToHa ¢ JNIMHOM BOJNHBI A = 435 HM?
2. U3 karomnoii TpyOku Ha amadparMy ¢ Yy3KOH NPSIMOYTOJBHOW WICNBI0 HOPMAIBHO K
IUIOCKOCTH JHadparMbl HampaBlieH HOTOK MOHOIHCPIreTHYECKHUX 3JIEKTPOHOB. OmnpeaenuTb
AQHOJIHOE HAmNpsDKeHUE TPYOKH, €ClIM HM3BECTHO, YTO Ha JKpaHe, OTCTOSIEM OT IIead Ha
paccrosauu ¢ = 0,5 M, mUpUHA [EHTpalbHOro AudpakiuoHHOTO MakcumyMma Ax = 10,0 MkM.
Hlupuny bmenu npunste paBHoit 0,10 mwm.
3. CpenHee BpeMs JKM3HU aTOMa B BO30YKIEHHOM COCTOSHME cocTaBiser A t= 108 c.
ITpu mepexoje aTomMa B HOpPMaJbHOE COCTOSIHUE MCIycKaeTcst (OTOH, CpEIHss JUIMHA BOJHbI
kortoporo paBHa 600 HM. OueHUTh WHUPUHY AAM3IIy4aeMOM CHEKTPalbHOM JIMHUHM, €CIH HE
HPOUCXO/IUT €€ YIIUPEHHUS 3a CUET APYTHUX MPOIECCOB.
4. BonHoBast (yHKLMS, ONUCHIBAIOIIAs JBM)KEHHE 3JEKTPOHA B OCHOBHOM COCTOSIHUM aToMa
BOJOpPOAA, UMEET BUJ

(p(r) - A-r/ao’
raie A - Hekoropas moctosiHHas; AQ - nepBbli OOpoBCckMi paauyc. HaliTu 111 OCHOBHOTO
COCTOSIHMSI aTOMa BOJIOpo/jia HauboJiee BEpOSITHOE PACCTOSIHUE AJIEKTPOHA OT sAApa.
5. CuyeTuuKk 0-4acTHI], YCTAHOBJIEHHBIM BOJM3M paJMOAKTUBHOIO M30TONA, HPU MEPBOM
usMmepenuu perucrpupoan Ni= 1400 wyactunm B MUHYTY, a 4yepe3 Bpems (=4 u -
toinbko Nz =400. Omnpenenuts nepuoj noxypacmnana 712 U30Torma.
6. CunTas, 94TO B OTHOM aKTe JeleHus sapa ypana 2°U  ocBoOoxmaercs sHeprus 200 M»B,
ONpENENINTh Maccy m  3TOTO  H30TONA, IOJBEPrUIETOCA  ACICHUIO Ipu  B3pbIBE
aToMHO# GOMOBI ¢ TpoTHIOBBIM SKkBHBameHToM 30-10° Xr, ecnm TemnmoBoii SKBUBANEHT TPOTUIA
gpaseH 4,19 MJIx/kr.
7. HaliTu oTHOLIEHUE CpeAHEM DSHEPruu  (Exp> JIMHEHHOTO OJHOMEPHOTO OCLMJLISTOpPA,
BBIYMCJIEHHON MO KBAaHTOBOW TEOPUHU, K DHEPIrUHM (&> TaAKOro XK€ OCHUIIATOpA,
BBIUMCJIEHHONW IO KJIaCCHUYECKOM TeopuH. BprunciieHne Mpou3BeCTH ISl IBYX TEMIIEpaTyp:
1) T=0,10g; 2) T=0g, rae O - xapakTepuUCTHYECKas TeMIepaTypa ODWHIITEHHA.
8.Comporuienue Ri1 p-n-miepexona, HaxoJsIerocs noja npsMbiM HanpsbkenueM U— 1 B, paBHO
10 OMm. Ompenenuts conpoTuBiieHne Renepexoaa npu 00paTHOM HaNpsIKEHHUH.

KonTpomnbnas pabora Ne 6.
Bapuanr 6.
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1. B xakux mpenenax AA JODKHA JieXKaTh JJIMHA BOJH MOHOXPOMAaTHYECKOT'O CBETa, YTOOBI MPHU
BO30Y)KJICHMHM aTOMOB BOJOPO/a KBAHTAMHU TOTO CBETa PAINYC I'n OPOUTHI AJIEKTPOHA YBEIHYMIICS B
16 paz?

2. Ilpoton o0namaer KMHETUYECKOW HHEprueit T =1 x3B. Omnpenenuts A0NOTHUTEIbHYIO
sHepruto A7, KOTOpyl0O HEOoOXOJUMO €My COOOIIMUTH JUIsi TOro, 4TOOBI JJIMHA BOJHBI AJlE
bpoiing ymenpmuiach B Tpu pasa.

3. Jns npuOIMKEHHOM OLIGHKM MHHHMAJIBHOW SHEPruM 3JIEKTpPOHa B aToMe BOJOPOAA MOXKHO
MPEOJIOKUTh, YTO HEOMPEAETICHHOCTh Al paguyca I 3JeKTPOHHON OpOUTHI U HEONPEIEIEHHOCTh
Ap uMmIynbca p 31€KTpOHA Ha TAKOH OpOUTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOUIUM 00pazoMm:
Ar = ru Ap = p. WUcnonp3ys 3TU CBsS3U, a TaKXK€ COOTHOUICHHE HEOINPEAECICHHOCTEH, HANTH
3HaUEHUE pajguyca 3IEeKTPOHHONU OPOHUTHI, COOTBETCTBYIOIIETO MUHUMAIBHON YHEPTUU AIIEKTPOHA B
aToMe BOJIOpOoAa.

4. YacTuia HaxOJUTCA B OCHOBHOM COCTOSIHUM B MPAMOYTOJbHOW siMe MmupuHOl ¢ ¢
a0CONIOTHO HEMPOHUIIAEMbIMU CTE€HKaMHU. BO CKOJBKO pa3 OTIMYAIOTCS BEPOATHOCTU MECTO-
HaXOXKICHHUS YaCTULBL: () - KpallHEe! TPETU U () - B KpallHEW 4eTBEPTHU AIIMUKA?

5. Bo ckonbKo pa3s yMEHBIIMTCA aKTUBHOCTh M30TOma 32 P wyepes Bpems  t= 20 cyr?

6. Ilpu JeIIEHUHN spa ypaHa 235 IO JICCTBUEM 3aMEJICHHOTO HEUTpPOHA

00pa30BATMCHOCKOIKKH ¢ MaccoBbiMU ymciamu M1 = 90 wu M> = 143. Onpenenurs 9ucio
HEHTPOHOB, BBUICTEBUIUX W3 sApa B JaHHOM akTe AeieHus. OmnpeaenuTb 3HEPTUI0 U CKOPOCTh
KaXJI0r0 U3 OCKOJIKOB, €CJIM OHHU DPA3JIETAIOTCS B IIPOTHUBOIIOJIOKHBIE CTOPOHBI U HUX CyMMapHas
KuHeTHuueckas sHeprusi 1 paBHa 160 M»sB.

7. 3uas, yrto nua anmaza Op = 2000 K, BBIYMCINTH €ro yAENbHYIO TEIJIOEMKOCTh IpPHU
temneparype 7 = 30 K.

8. Haiitn muHHManbHYIO0 SHepruto WminHeoOXomumyto 1is oOpa3oBaHHsSI Tapbl JJIEKTPOH —
npipka B kpucrtanie CaAs, ecim ero yaelnbHas NPOBOAMMOCTh Ju3MeHsercs B 10 pas

npu u3MeHeHuu temmnepatypsl ot 20 go 3°C.

KonTponsnas padora Ne 6.
Bapuanr 7.

1. B onHO3apsAAHOM HMOHE JUTHS JIEKTPOH MEPELIEN C YETBEPTOr0 IHEPreTHYECKOr0 YPOBHS Ha
BTOpOil. OnpeenuTs IIUHY BOJHBI A U3IYy4E€HUSI, UCITYLIEHHOTO HOHOM JIUTHSL.

2. Onpenenuth JIUHBI BOJH Ae bpoilnsg a-yacTuipl M MpOTOHA, NPOLIEAIIMX OJUHAKOBYIO
YCKOPAIOIIYI0 pa3HocTh moTeHnuaioB U= 1 «B.

3. MOHOPHEpreTH4ecK!ii My4OK 3JIEKTPOHOB BBICBEUMBAET B LIEHTPE HKPAHA AJIEKTPOHHO-TY4EBOi
Tpy6kn maTHO paguycoM I~ 107 cm. [Tomb3ysach COOTHONIIEHHEM HEOTpeAeeHHOCTe, HAllTH, BO
CKOJIBKO pa3 HEONPEJENIEHHOCTh Ax KOOpAMHATHI JJIEKTPOHA HA DKpaHE B HAIPaBJICHUH, NEPIECH-
JTUKYJISIPHOM OCH TpyOKH, MeHbIlIe pa3Mepa I' nsaTHa. JnuHy LanekTpoHHO-1y4eBOl TpyOKH MPUHSTH
pasHoii 0,50 M, a yckopsitolee 31eKTpoH HanpsbkeHne U— paBubiM 20 kB.

4. BonHoBasi (pyHKIMS, ONHUCHIBAIOLIAs JBUKEHHE HJIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa
BOJOpPO/A, HMEET BUJ

v (r) — Ae-r/ao’
rae A — HeKoTopas OCTOSIHHAS; (o — NEepBbI bopoBckuil paanyc. HaiiTu 1711 OCHOBHOTO COCTOSIHUS
aToMa BOJIOpoJia 3HaueHue <F> KyJIOHOBCKOM CHJIBI.
5.Ha CKOJIBKO MpPOLEHTOB YMEHBIIUTCS AKTUBHOCTb M30TONA UpHAUA 921r 3a Bpemsa t =
15 cyr?
6. SAnepuas peakuus 14N (a, p) 1O BbI3BaHA a-yacTuIeli, 0ONanaBIIeH KHHETHYECKOH YHeprueit 7,=
4,2 MbdB. Onpenenuth TeruioBoi 3G (eKT 3Toil peakIuu, eciiu MPOTOH, BEUICTEBIIHNA MO YTIOM
@ = 60° K HaNPaBICHHUIO JIBMKCHUS (-4aCTHIIbI, TOJYYMST KHHETHYeCKyro sHepruto 7' = 2M»3B.
7. MonsipHas terutoeMkocTh Cpncepebpa npu temriepatype 7 = 20 K oka3zanacek paBHo# 1,65
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JIx/(Monb-K). Bperaucinurhb o 3HAYEHUIO TEILIOEMKOCTH XapaKTEPUCTUYECKY IO
temneparypy ®Op. YcinoBue 7 <« Op cUUTATh BBIITOJTHEHHBIM.
8. Conporusnenue Rikpuctamna PbS mnpu Temmepa type t1 = 20°C paBmo 10* Om.
Omnpenenuts ero conpotuBieHue Ronpu temmneparype t2 = 80°C.
KonTponsnas padora Ne 6.
Bapuanr 8.

1. DneKTpoH B aTOME BOOPO/ia HAXOAUTCS Ha TPETHEM dHEPreTu4eckoM ypoBHe. OnpeaenuTh
KuHeTndeckyro 7, noteHuuanbuyto [1 u nomuyio E sHepruto snekTpoHa. OTBET BBIPA3UTh B AJIEKTPOH
BOJIbTaX.

2. DIIeKTpOH 00a/aeT KUHETHYECKOW  dHEprueu T = 1,02M»5B. Bo CKOJIBKO  pa3
W3MEHUTCA  JJWHA BOJHBI J€ bpoiisd, ecnu KuHeTtndeckas sHeprus 1T 3JIEKTPOHA
YMEHBIIUTCS BABOE?

3. Cpennee BpeMs ku3HH At aToMa B BO30YKIEHHOM COCTOSHHHU cocTasiseT okono 1078 c. Ipu
nepexoje aroMa B HOPMaJIbHOE  COCTOSIHME  HCIyckaercss  (OTOH, cpenHsis  JUIMHA
BOJIHBI <A> kotoporo paBHa 400 HM. OICHHTH OTHOCHUTCIIbHYIO IIMPUHY AAAM3ITydaeMoit
CHEKTPaJIbHOM JIMHUHU, €CJIH HE MPOUCXOIUT YIIHUPEHUS JIMHUU 32 CUET APYTUX MPOIECCOB.

4. DIeKTpOH HaXOIUTCs B O0€CKOHEYHO TII1yOOKOM, OJTHOMEPHOM, IPSIMOYTOJIbHOM
MOTEHI[MATBHOM SIMKe mUpuHOH £. B kakux Toukax B uHTepBasie 0<X<{ MIOTHOCTH BEPOSITHOCTH
HAXOXK/ICHUS JICKTPOHA Ha BTOPOM U TPEThEM DHEPreTUYECKUX YPOBHSAX OJMHAKOBHI? BRIYuCINTH
IJIOTHOCTh BEPOSATHOCTH ISl 3TUX TOYEK. Penienne mosicHuTh rpayukoMm.

5. Onpenenuth yncio Nsagep, pacnagaromuxcs B TeueHue BpemMenu: 1)ty = 1 mMuH,

2)tz =5 cyt, - B paauoakTuBHOM H30Tone Gochopa 3z P maccoit m = 1 mr.

6. OnpenenuTh TEIIOBbIC YPPEKTHI CICTYIONUX PEAKIHIIA:

"Li(p,n)'Be u °0(d,a) N.
7. Bprauciuth (mo Jlebar) yaeNbHYI TEIMJIOEMKOCTh XJIOPUCTOTO HATpUS MpHU
temriepatype 7 = Op/20. YcnoBue 7T <<®p cUHATATH BBHITOJTHCHHBIM.
8. KakoBo 3naueHue 3Heprun @epmMu €F y JIEKTPOHOB MPOBOJUMOCTH JIBYXBaJICHTHON Melu?
Beipazuts sHepruo @epMu B JHKOYISIX U 3JIEKTPOH-BOJBTAX.
6. Ha MeTauinyeckyro MiacTUHY HalpaBiIeH MOHOXPOMATUYECKHI MyYO0K CBETA C YaCTOTOU V =
7,3 - 10 T'm. Kpachas rpanmma Ao ¢ororpdexra I TaHHOTO MaTephana paBHa 560 HM.
OnpenenuTh MAKCHMaIbHYIO CKOPOCTh Umax(OTOIIEKTPOHOB.
7. ®oton c¢ oHepruer €1 =0,51 MsdB mnpu paccesHruu HaCBOOOJAHOM DJIEKTPOHE MOTEPSIT
MOJIOBUHY CBOCH sSHeprun.OnpeneanuTh yroyl paccestHus & .
8.Ha 3epkanpHyI0 HOBEPXHOCTh MIOMAAbI0 S = 6 cM? MafaeT HOPMAIbHO MOTOK H3TydeHus d, =
0,8 BTt. OnipenenuTh HaBieHUE p U CUIY JaBlicHUs FcBeTa Ha 3Ty MOBEPXHOCTb.

KontponbHast padora Ne 6.
Bapuanr 9.

1. ®oToH BBHIOMBAET M3 aromMa BOAOPOJA, HAXOMSAILIErocs B OCHOBHOM COCTOSIHMM, 3JIEKTPOH C
kuHeTnueckoi sueprueit 7' = 10 3B. Onpenenuts sHepruro € GoToHA.
2. Kunerndeckas sHeprust T >7eKTpOHA paBHA YABOSHHOMY 3HAYEHHUIO €T0 YHEPTUH TOKOs (2 MoC?
). BeraucauTs quHy BOJTHBI A 1€ Bpoilns 11 Takoro 31eKTpoHa.
3.Jl1s1 mpHONMKEHHOM OIEHKW MUHHMMAJIbHOM SHEPrMM 3JIEKTpOHAa B aTroMe BOAOPOJa MOXHO
MPENOI0KNUTh YTO HeomnpeaeneHHocTh T paanyca 2 3IeKTpOHHON OpOUThI U HEONPEAEIECHHOCTh Ap
UMITYJIbCA p 3JIEKTPOHA Ha TaKOH OpOUTE COOTBETCTBEHHO CBSA3AHBI CIEAYIOIINM 00pa3zoM- A2 ~ 2
n Ap «p. Hcnonp3ys 5T CBSI3H, a TakXe COOTHOIICHHE HEOINPEACIEHHOCTEN, OINpEeaenTh
MUHHUMAJILHOE 3HAYEHHUE DHEPTUH TnmDIEKTPOHA B aTOME BOJIOPOA.
4.BonHoBasi (yHKLHMS, OIMCHIBAaIOIIAas JABM)KEHHE DJIEKTPOHA B OCHOBHOM COCTOSIHUM aroma
BOJZIOpOJA, UMEET BUJL

W(r) = Ae-r/ao’
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rae A — HeKoTopas MOCTOSIHHAS; o — NepBbI bopoBckuii paanyc. Hailtu 1711 OCHOBHOTO COCTOSIHUS
aToMa BoJIopojia cpenHee 3HaueHue <II> moTeHuuanbHoM SHEPTUu.

5.3 Kaxaoro MWUIMOHA aTOMOB PaJMOAKTUBHOTO M30TOMNA KAXAYIO CEKYHIY pacnagaercs
200 atomoB. Onpenenuts nepuop nonypacnaga 1''2 wm3oromna.

6. OmnpenenuTs CKOPOCTH MPOAYKTOB peakumu °B (n,a)’Li, mporekaromeii B pesymbrare
B3aUMO/ICHCTBUSA TEIJIOBBIX HEUTPOHOB C MOKOALIUMUCA AIpaMu 6opa.

7. Bprauciuth 1o  teopum Jlebas TEIIOEMKOCTH IMHKA maccoi m= 100 r npwu
temneparype 7'= 10 K. IlpuHATH Wi HMHKA XapaKTepUCTHYECKYl0 TeMnepaTtypy Jlebas
Op =300 K u cuwmrarth ycioBue 7<<Op BbINOJHCHHBIM.

8. llpsimoe  Hampspkenue U, mpunokeHHOe K p-n-miepexonay, paBHo 2 B. Bo ckonbko pa3s
BO3pAacTET CHUJIa TOKa Yepe3 Mepexo, eciau U3MeHUTh Temneparypy ot 71= 30

Kpurtepuu onenku:

— 3a [IPaBUJIbHOC PCIICHUE OI[HOﬁ 3aaa4i CTYACHT I10JIy4acT JIBa Oana.

Bropoii cemectp
Bomnpocsr k 1 pybexxHoii arTecTanuu

26. ITocTynarenbHOE ABHKEHHUE.

27. BpamaTensHoe ABIKEHHE.

28. 3aK0oHbBI TUHAMHUKH.

29. JluHaMUKa BPaIIaTeIbHOTO JTBUKCHUSI.

30. 3aKkOH BCEMUPHOTO TATOTCHHUS.

31. Cusbl TpeHwUsL.

32. PaboTa. MomntHOCTh. DHEPTrHs.

33. YcnoBus paBHOBECHS Ha HAKIIOHHOW TUIOCKOCTH. Phryar.
34. Jlepopmariust TBEpAOro Teja.

35. MexaHunka )XHAIKOCTH H Tras3a.

36. Omnupuueckue (ONbITHBIE). 3aKOHBI HI€aTbHOTO ra3a.
37. OCHOBBI KHHETUYECKOH TEOPUH UJICaTbHBIX T'a30B.

38. SBnenue nepeHoca.

39. BHyTpeHHsIs SHeprHst HACaTbHOTO ra3a.

40. TenmoeMKoCTb.

41. IlepBoe Hauano TEPMOJAUHAMUKH.

42. Kpyrosoii npouecc (1iuki). Bropoe Hagano TepMoInHaMHKH.

Bomnpocs! ko 2 pyOexHOl arTecTanun

12. 3akoH coxpaHeHus IEKTPUUIECKOro 3apsaaa. BzanmoneiicTeue 3apsios.
13. Dnexrpudeckoe mose. HanpsHkeHHOCTD AIIEKTPHYECKOTO TIOJISL.

14. Pa6ota. [loTeHuman u HanpsHKeHue.

15. DnexrpoemkocTs. [lmockuii KoHAEHCATOP.

16. ITpoBOJHUKH U U30JIATOPHI (IUIIEKTPUKH) B SJIEKTPUUECKOM II0JIE.
17. CerneTosneKTpuKHu.

18. [Ibe30amexTpudeckuit 3P Qexr.

19. Cuna u mIoTHOCTH TOKA.

20. Tok B MeTa/U1ax M CIUIaBax.

21. Tox B 2JIEKTPOJIUTAX.

22. Tok B rasax.

23. DNEKTPUIECKUN TOK B BAaKyyMe.

24. TepMO3JIEKTPUYECKHUE SIBIICHUS U UX TPUMEHEHHUS.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

RBowoo~NOwNE

NookrwbdPE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

MarnuTHOE 10JIe ¥ €r0 XapaKTePUCTUKHU.

3akoH Amrepa.

JleficTBHE€ MarHUTHOTO I0JIsS HAa IBMIKYILMICS 3apsil.
Pabora no nepemeneHuI0 MPOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.
DneKkTpoMarHuTHas UHIAYKIUsA. CaMOUHTYKIIUS.
MarnuTHble CBOWCTBA BEIIECTBA.

["apmonnueckue KoeOaHus.

MexaHuuyeckue rapMOHUYECKUE KOJIeOaHMsl.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

CB0OOIHBIE 3aTyXaOIIKE U BBIHYKJIEHHBIE KOJI€0aHNUs.
MexaHuuyeckue 1 3JeKTPOMarHUTHHIE BOJHBIL.
PacnpocTpanenue MexaHMYECKUX BOJIH B YIPYTUX Cpefax.
YpaBuenue Oeryiieit BosiHbl. ®a30Basi CKOPOCTh.

3BYK.

Wndpas3Byk u yabTpa3ByK.

DNIEKTPOMArHUTHBIE BOJHBI.

OCHOBHBIE CITOCOOBI MOJIy4CHH U IPUMCHCHUC DJICKTPOMAIrHUTHBIX BOJIH.

Tperuii cemecTp
Bompocs! k 1 pyOexxHol atTecTanuu

Orntuka.

®doromeTpus.

OCHOBBI T€OMETPUYECKOI ONTHKHU.
BonHoBeie cBoiicTBa cBeTa.
WuTepdepennys ceera.

Judpakuus cBeTa.

B3aumopeiicTBue 31€KTpOMarHUTHBIX BOJIH C BELIECTBOM.
ITornomenue csera.

[Tonspusanus ceera.

3axonsl Maimoca u bprocrepa.

JIBOWHOE JTy4enpeIoMIICHUE.

TemnnoBoe uznyuenue. 3akon Kupxroda.
3akon Credana-bonbimana. 3akon Buna.
®opmyna Penes-/Ixunca u I1nanka.
dotorddexr.

3akoHbl BHeIIHEro Gporoaddexra.
JlaBiieHue cBera.

I'unoresa ne bpoitns.

KopnyckyssipHO-BOJTHOBOW JyasIi3M 3JIEKTPOMAarHUTHOTO U3JIyYEHHUsI U YAaCTHUI[ BEIIECTBA.

[Tpunnun HeonpenenenHoctu I eitzendepra.
BonnoBas ¢pyskmms.
VYpasuenue lllpenunrapa.

Bomnpock! ko 2 pyOexHO# arTecTanuu

Monenu aroma Tomcona u Pezepdopaa.
[Toctynatel bopa.

CriekTp u3ny4eHus aToMa BOJ0pO/a.
DNEeKTPOH B BOJIOPOAOIIOI00HOM aToMe.
KBaHTOBBIE UnCIHa.

®epmuons! U 6030HbIL. [Tpunnun [Maymam.

Pacnpe;[eneHHe 9JICKTPOHOB B aTOMC IO COCTOAHHIO. Hepnozu/lquKa;{ CUCTEMA 5JICMCHTOB.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CoNoOA~WNE

PRERPRRERPRRERRREE
coONO O~ WNEO

19.
20.

O 00 1N DN K~ W —

PenTrenoBckue CrieKTpsl.

Monekynbl. HekoTopbie onTHYECKHE CBOMCTBA MOJIEKYI.
OnTuueckne KBaHTOBbIE reHepaTopsl. (JIazepsr).

CocraB snep aTOMOB.

B3aumMopeiicTBrE HYKJIOHOB U MOHSATHE O SIACPHBIX CHUJIAX.
JledekT Macchl ¥ SHEPTUs CBA3M siipa. Y CTOMYUBOCTD sJIEP.
PagnoakTuBHOCTB.

3aKOH paIMOAKTUBHOTO pacraja.

[IpaBuso cMmelieHus npyu paaAuoaKTUBHOM pacnaje.
OCHOBHBIE TUIIBI SJIEPHBIX PEAKLIUMN.

Peakuus nenenus tsokensix saep. LenHas sanepHas peakuus.
TepmosiiepHast peakuust (peakuusi CHHTE3a sJep).
DNeMeHTapHbIE YaCTULIBI.

YerBepTslii ceMecTp.
Bomnpocsl k 1 pybexxHoii arTecTanuu

aKOHBI reoMeTpuuecKkoi ontuku. IlonHoe oTpaxenue ceera.

3epkana. Tonkue nun3bl. Dopmyna JUH3bI

dortometpusi. OcHOBHbIE (POTOMETPUYECKHE BEIMUUHBI U UX €AUHUILIBI.

SBnenue untepdepenun ceera. Murepdepennns B Tonkux mieHkax. Kompia HeroToHa.
SBnenue nudpakuuu. [Ipunnumn [tolirenca - dpenens

Merton 30H @penens. Audpakmaus OpeHens.

Hudpakuun Opaynrodepa Ha 0HOH 1IeH U HAa TU(PAKIMOHHON PEeIIeTKH.

Judpaxius peHTTeHOBCKUX JIydel Ha KpUCTaulax.

[Tonsspuzanus ceeta. [lonspuszaropsl U aHAITU3aTOPHI.

. AHaM3 NOJSIPU30BaHHOTO CBETa. BpallleHne I0CKOCTH MOJISIpU3aLuu.
. SIBlIeHME NUCIIEPCUH CBETA.

. Ilormomenue ceera.

. O¢dexr omnepa.

. O¢pdexT BaBunosa - Uepenkosa.

. TerutoBoe n3nydeHue

. 3aKOHBI PAaBHOBECHOT'O TEIIOBOTO M3TyUYEHHUSI.

. I'unoresa Ilnanka. ®opmyna [1nanka

. KBaHT nznmyuenus. DHeprusi KBaHTa U3ITy4EeHHUS.

®dotoanexkrpuueckuii 3pdext. 3akoHsl CTOIETOBA.
VYpaBHenue DifHiuTeiiHa 15 BHEIIHEro (GoTorddekra.

Borpocsl ko 2 pyOexxHON aTTecTaluu

. Macca u ummnynsc ¢otona. [laBneHue cpera.

. Oddext KomnroHa.

. Bonna ne- bpoitns.

. CooTHolenus HeonpeaeneHHocTe. BomHoBast pyHKIus.
. YpaBuenue [Ipegunrepa.

. YpaBuenue lllpenunrepa nist cTaqmoHapHBIX COCTOSIHUM.
. TyanenbHbIA 3P deKT.

. IToTeHIIMaIbHBIN AIIHK.

. JINHENHBIN TApMOHUYECKHUI OCIIUILISITOP.

10. JIBOMCTBEHHOCTH IpEICTAaBIEHUN O Ipupoe cBeTa. KoprnyckyasipHO- BOJHOBOM ayain3m.
Mopens atoma Tomcona u Pesepdopna.
1 1JTuneituaTeie crieKTpbl aToMOB. CHEKTp aTomMa BOJIOPO/Ia.
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12. OnbiTel @panka u ['epua.

13. MarHuTHBIN MOMEHT 3JIEKTPOHA.

14. punuun ITaynu. DnekrponHsie o0onouku. Ilepuonudeckas cuctema 3J1€MEHTOB
Meunneneesa.

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

16. 3akon Mo3nu. Bogopoaonomo0HbIe CIIEKTPHI.

17. Ilpupona XuMHUECKON CBSI3U. MOJIEKYJISPHBIE CIIEKTPBI.

19. EcrecTBeHHas paJu0aKTUBHOCTh. 3aKOH PaJMOAaKTUBHOTO pacmaja.

20. Cocras sapa. HykyoHsl. 3apsi 1 MaCCOBOE YUCIIO sipa. DHEPTUU U CBA3M spa.

21. U3otomnsl, MckyccTBeHHBIE MIpeBpallleHus siaep.a- u B-pacnana, y-uznyuenue. Saepuoie
peakIuu.

22. O0osioueyUHas U KarneJlbHas MOJICTH SApa.

23. [enenue saep. Llennas peakuus. SnepHble peakiiuy Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
Peakmus cunTesa, mpobiema ynpaBiseMOro TEpPMOSIEPHOTO CHHTE3a.

24. dynnamenTaibHble B3aumoeiictBus. Kiaccudukanus sneMeHTapHbIX YaCTHII.

25. B3auMopeicTBUE 2JIEMEHTAPHBIX YACTHI] U 3aKOHBI COXpaHeHUs. YacTULIbl U aHTUYACTHULIBI.
26. bapuons! u me3onbl. Pesonancsl Kocmuueckue nyqu.

27. dyngamMeHTalIbHbIC YaCTHIIBL. YaCTULIBI-yYaCTHUKH M YaCTUIBI-TIEPEHOCYUKH
B3auMOIECHCTBUH.

Kpurepuu oneHku:

- eciu BoinoniHeHO 100% 3amanus, TO cTyAeHT nonydaeT 20 6aios;
- €CJIM BBITIONIHEHO 75% 3a/aHusd, TO CTYJEHT moiy4aer 15 6anios;
- ecnu BbINoSIHEHO 50% 3aianus, To cTyAeHT noiaydaeTr 10 6anios;
- €CJIM BBITIONTHEHO 25% 3a/aHus, TO CTYJEHT Mojay4aeT 5 0anios;

- C€CJIM BBIIIOJJHCHO MCHEC 25%33,[[8.HI/I${, TO CTYACHT MOJIY4acT 0 GamoB.
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Ilpunosxncenue 3

3a‘léTHO-3K3aMeHaHI/IOHHLIe OMmIeThI

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJIEPALIM
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTSAHOM TEXHUYECKUU YHUBEPCUTET
WMeEHHU akajgeMmuka M. /. MunoHIuKoBa

3AYETHBIN BUJET Ne 1
mucturuHa: «duszuka» (1 u3 3)
1. Onucanue nBmxeHus tei. TpaekTopus, nepeMenieHue U IpOUIEHHBIHN MyTh.

2. Ypasuenue Ban-nep-Baanbca 11 peanbHbIX ra3os.
3. Beluncnuth paboTy, COBEpIIAEMYI0 Ha MyTH s = 12 M CHUJIONM, paBHOMEPHO BO3paCTAIOIICH C

MPONICHHBIM pacCTOSIHUEM, eciid B Havane myTtu cuia F(0) = 10 H, B konue nytu F(s) =46 H.

3apenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCHI7ICI§OIZ OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIN BUJIET Ne 2
mucruminHa: «Puznkay (1 u3 3)

1. CxopocTb, ycKOpeHHe.
2. Uzotepmbl Ban-nep-Baanbca. XKunkas u razoodpasnast ¢assl. Haceimennsiii nap. Kpurnueckas

TeMIeparypa.
3. Kamenp Oporer BBepx moja yriaoMm o = 60° K TUIOCKOCTH Topu3oHTa. KuHeTwdeckas SHepTus

KamMHs B HadasbHbId MOMeHT To = 20 JIx. Onpenenuts kuHetudeckyto T u moreHuumanbHyro U

OHECPIrUU KaMH B BBEICIIIEH TOYKE €T0 TPACKTOPHUU.

3aBenymomuii kadeapoii Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 3
mucturuHa: «Duzukay (1 u3 3)
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. VYrmoBble CKOpPOCTh U YCKOPEHHME M HX CBA3b C COOTBETCTBYIOIIMMH JIMHEHHBIMHU

XapaKTePUCTUKAMH.
2. 3akoH MakcBeia s paclpencieHusi MOJIEKYJ HAEaJbHOrO ra3a IO CKOpPOCTSM M 3HEPIUsM

TETUIOBOTO JBYIKEHHUSL.
3. Konbkobexer maccoit m1 = 60 Kr, cTosi Ha JbAY, OPOCHI SIAPO MACCOW M2 = 5 KT U BCIICJCTBUE

OTJauu TOKATWIICSA Haszaa CO CKOpocThio L1 = 1 M/c. Ompenenuth paboTy A, COBepIIaeMyO IMpH
OpocaHuu spa.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEEPALINN
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

3AUYETHBIN BUJIET Ne 4
mucturnHa: «duszukay (1 u3 3)
1. [Tpunuun nnepuuu Nanunes. MuepunanbHble CUCTEMBI OTCYETA.

2. XapaKkTepHble CKOPOCTU MOJIEKYI.
3. IBa rpy3a maccamMu m1 = 10 kr 1 mz = 15 Kr noABemIeHbl HA HUTAX AIUHON | = 2 M Tak, 4yTO rpy3bl

COIPUKACAIOTCA MEXIy co00i. MeHpmuil rpy3 ObLI OTKIOHEH Ha yrou o = 60° u Bemmymien. Ha
Kakyto BbicoTy h momHuMyTcs 06a rpys3a nocine ynapa? ¥Yaap rpy30B CUUTaTh HEYIPYTHM.

3apenyromuii kadeapoii Ycenaxues P.T.

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

3AYETHBIM BUJIET Ne 5
nucturuHa: «duszukay (1 u3 3)

1. Bropoi1 3akoH Herorona. Mexannueckue cuibl. [Ipumepsl n CBOMCTBA MEXaHMUYECKUX CHII: CHJIA
TSKECTHU U BEC, CUJIA YIIPYTOCTH, CUJIa TPEHUS, CHIIA COIIPOTUBIICHUS CPE/BI.

2. Omnpit lTepua mo mpoBepke pacnpeneneHus Makcsesa.

3. [IpousBoast KyOUKH JIbAA, XOJOJMIBHUK 3a0pajl U3 MOPO3UIBHON KaMepbl ¢ Temneparypoit -12°C
KoJInyecTBO Temia, paBHoe 177 xJDx. XonoauneHbeli kodpduuueHt m' = 5,7, B KOMHaTe
noanepxkuBaercss temneparypa 26°C. Haiitu KIIJI ycTaHOBKM M OIpeneianTb, Kakoe KOJIMYECTBO
TeIla NepeAaHo B KOMHATy, W Kakylo paboTy Haxo 3arpaTuTh UIid (QYHKIHMOHUPOBAHUS
xoJoauibHUKa. CpaBHUTH X0J0MiIbHbIN K03pduuent u KIIJ[ ¢ aHanoruyHbIMu BeTMYMHAMU TS

XOJOJHUJIIbHUKA KapHo, pa60TaI01uer0 MCKAY TCMH K€ TCMIICPATYpaMU.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BI)IC]_LIEFVO OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALINU
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akanemuka M. /. MummmoHImuKoBa

3AYETHBIN BUJIET Ne 6
nucuuruinHa: «Pusukay (1 u3 3)

1. 3akoH coxpaHeHus umiyinca. LlenTp macc.
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2. 3akoH bonpuiMana 115 pacripeiesieHts 4acTUIl BO BHEIIHEM MTOTEHIIUAIBLHOM I0JIE.
3. Tonkwuit crepkens LmHOM 1 = 50 cM 1 Maccoit m = 400 T BpaiaeTcs C yriioBEIM YCKOPEHUEM € =
3 pan/c? okomo ocH, MPOXOAAIIEH uepe3s CepeluHy CTEpXKHs MEpIeHAUKYISPHO K ero JTHHE.
Ornpenenuts Bpalaomuii MOMEeHT M.

3aBenyromuii kageapon Ycnaxues P.T.

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

BAYETHBIN BUJIET Ne 7
mucturnHa: «duszukay (1 u3 3)
1. ITpunuun otHOcuTeNbHOCTH ["anumes.

2. Pacnipenenenue MakcBesuia-boaslimMana.
3. O0pyH4, OTHOPOIHBIN JUCK U OJTHOPOIHBIN IIap CKATHIBAOTCS 0€3 MPOCKATB3bIBAHMS C HAKJIOHHOW

IUIOCKOCTH BbIcOTOM h = 1 M. Maccel Bcex Teln U UX paanycChbl paBHBI. KakxoBEI KOHEUYHEIE CKOpPOCTH

Te?

3aBenywouuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCI/II71CI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3BAYETHBIN BUJIET Ne 8
mucturnHa: «Puszukay (1 u3 3)

1. Pabota u sneprus. Kunernueckas s3ueprusi. MouHOCTb.
2. CpenHue SHEpruM KBAHTOBBIX OCIMIUISATOpPA M pOTaTopa. 3aBUCHMOCTb CKOPOCTH XHMHUYECKUX

peaxiuii OT TeMIepaTyphl.
3. Ban mMaccoit m = 100 Kr 1 pagmycoM r = 5 cM Bpalaercst ¢ yactotoi v = 8 ¢, K munmmaapraeckoit

MIOBEPXHOCTHU BaJla MPUXKaJIM TOPMO3HYIO Konoaky ¢ cuinod N = 40 H, moxn nelictBueM KOTOpPOH Ball
octaHoBuiIcs yepe3 BpeMs t = 10 c. Onpeaenuts KO3PPUIUEHT TPEHHUSL.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIN BUJIET Ne 9
nucuuruinHa: «Pusukay (1 u3 3)

1. HOTCHL[I/IaHBHaﬂ OHCPIus. HOTCHLII/IaJIBHOC I10JIC CHII.
2. SIBneHus nepeHoca B TCPMOAHMHAMHUYCCKH HCOJHOPOAHBIX CHUCTEMaAX. Kunernueckas TCOpHUA

nepeHoca.
3. OnpenenuTh KHHETHUECKYIO dHepruio T pensTHBHCTCKON uyacTHIB (B eIMHMIAX mc?), ecrn ee

HMITYJIBC P = mC.

3aBenywomuii kadeapoii Ycnaxues P.T.
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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 10
nuctumuinHa: «dusukay (1 u3 3)

1. 3aKOH cOXpaHEHMsI SHEPTUU.
2. Iuddy3us. Bsaskoctb. TenmnonpoBoaHOCTD.

3. Pakera nBUKETCS OTHOCUTENIBHO 3eMJIM CO CKOpOCcThiO L = 0,6 ¢. Bo ckosibkO pa3 3aMeIUTCs X0
BPEMEHHU B PaKeTe C TOUKHU 3PEHUS 3eMHOT0 HaOII0qaTes.

3aBenyromuii kadgeapoi Ycnaxuesn P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCHI7ICI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AUYETHBIM BUJIET Ne 11
mucturnHa: «Puszukay (1 u3 3)

1. Ycnosus PaBHOBCCHA MEXaHUYECKOH CUCTEMBI.

2. BpoyHOBCKO€E IBUKEHUE.
3. [IbUIMHKY, B3BENICHHBIE B BO3AyXe, nMeroT Maccy m = 1078 r. Bo ckombko pas yMeHbIIMTCS HX

KOHIIEHTpAaIUs N MpH yBeanueHuu BeIcOoThl HA Ah = 10 Mm? Temmneparypa Boznyxa T = 300 K.

3aBenyromuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'POZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

BAYETHBIN BUJET Ne 12
JUCLUUIINHA: « DU3UKA» (1 U3 3)

1. MomeHT umnyiabca, MOMEHT CUJIbl. 3aKOH COXPAaHEHHsS MOMeHTa umnyibca. CBs3b 3aKOHOB

COXPaHEHHUsSI C CHMMETPUEN CUCTEMBI.
2. Kpyrossie mpoueccsl u KII/] remossix mamms. [ukn Kapno.

3. OnpenenuTh NaBieHUE P UACATBLHOIO ra3a MpH JBYX 3HAUYEHHUAX Temmeparypbl raza: a) T =3 Ku
6) T = 1 kK. KonrenTpanus Monexyn raza n = 10 em?,

3aBeayromuii kagenpoi Ycenaxues 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 akagemuka M. /[, MwmmmoHImuKoBa

3BAYETHBIN BUJIET Ne 13
nucuuruinHa: «Pusukay (1 u3 3)

1. 3akon BCEMHUPHOTI'O TATOTCHUA. 3aKOHEI Kennepa. rpaBHTaLII/IOHHBIC CHIJIBI.

2. /Iurarens BHYTPEHHETO CTOPAHMSL.
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3. I'a3, 3anumaBmmid o0beM V = 12 1 mox nasienueMm p = 100 xlla, Obu1 M300apHO HArper OT
temriepatypbl T1 = 300 K no temmneparypsr T2 = 400 K. Onpenenuts paboTy A pacmmpeHus rasa.

3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/IffICISOﬁ OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AUYETHBIN BUJIET Ne 14
nuctuiuinHa: «dusukay (1 u3 3)

1. IlpuHumn skBUBajIeHTHOCTH Macc. [loTeHuman rpaButanvoHHoro mnois. IlepBas u BTOpas
KOCMHUYECKHE CKOPOCTH.

2. Tennosast mamuHa, ontuMusupoBanHas He 1o KII/I, a mo BbIX0IHON MOIIIHOCTH.

3. CkoibKO MOHAMOOWTCS HEPTH, YTOOBI MOKPBHITh IUICHKOW BCIO BOJHYIO IOBEPXHOCTH 3eMJIn?
Tonmmmua tienkn d paBHa 20 MOJEKYJISIPHBIM CIIOSIM, CpelHss MolisipHas mMacca Hedptu p = 1000
KI/MOJIb, TINOTHOCTH Heptr p = 800 xr/m°. Paguyc 3emmu Re = 6400 kM, oKeaHb! 3aHUMAOT 2/3
IUIOMIAIA TOBEPXHOCTH 3eMiH. /[ MpoCTOTHl CYMTATh, YTO MOJEKYNIbl He(hTH HUMEIT GopMy
KyOHKOB.

3aBenywouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIN BUJET Ne 15
mucturnHa: «duszukay (1 u3 3)

1. OnbiT Matikenbcona - Mopiu.

2. Bropoe Hauajio TepMOAMHAMUKU. DHTPOIUS U €€ CTATUCTUYECKUN CMBICIL.

3. Bo3ayx, 3anumaBmmii o0semM Vi = 10 1 mpu nasnenun p1 = 100 kIla, Obut aquabaTudecku cxaT 10
oobema V2 = 1 1. OnpeaenuTs JaBIeHUE P2 TOCIE CKATHUS.

3aBenyromuii kadeapoii Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 16
mucturuHa: «duszukay (1 u3 3)

1. I[TpeobpazoBanus ["anunes u JlopeHua.

2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUN UACATBHBIX Ta30B.

3. B pe3ynbraTe KpyroBoro mpoiiecca ra3 copepmmui padory A = 1 Jx u mepenan OXJaguTeNto
ternoty Q2 = 4,2 JIx. Onpenenuts Tepmudeckuit KIIJ[ n nuxna.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINUA
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MmmmmoHImukoBa
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3AUYETHBIN BUJIET Ne 17
nucuuruinHa: «Pusukay (1 u3 3)

1. OcuoBHbIe 3 (DEKTHl TEOPUHM OTHOCHTEIHHOCTH: 3aMEIJICHHUE BPEMEHH, COKpAIICHHUE IJINHBI,

OTHOCUTECIIBHOCTh OAHOBPEMCHHOCTH COOBITHH.

2. BoiBon ypaBHenus Knaneiipona - Menzaeneesa.
3. I'a3 coBepmaet nuki Kapno. Temneparypa oxnagutens T2 = 280 K. Bo ckosibko pa3 yBenauuurtcs

KII[ nukna, eciu temneparypa Harpeatens nosicutcst oT T1 =400 K go T1" = 600 K?

Ycnaxkuen P.T.

3aBenyromuii kadgeapoi

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEO®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

BAYETHBIN BUJIET Ne 18
mucturuHa: «Dusukay (1 u3 3)

1. Cnoxenue ckopocreii B CTO. Abeppanus.

2. MonexynsipHO-KMHETHYECKOE TOJIKOBAHHE a0COJIFOTHOM TEMITEPaTYPHI.

3. Touka HauMHAET ABUYKEHUE MO OKpYx HOCTH paanycoM R = 10 m. [IpoiiaeHHsIi €0 myTh 3aBUCUT
OT BpeMeHHM 1o 3akoHy s = At + Bt3, rne A = 8 m/c, B = 1 m/c®. Onpenenuts cKkopocTh U MONHOE

YCKOPEHUC TOYKH B MOMCHT t=2c.

Ycnaxkuesn P.T.

3aBenyromuii kadeapoii

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmuKkoBa

3AYETHBIM BUJET Ne 19
mucrtuminHa: «Puznka» (1 u3 3)

1. PenstuBucTtckue BBIPpAXCHUA Ui UMITYJIbCa U KHHETHYSCKOMN OHCPTHUHU. BzanMocBs3p Macchl U

DHEPIHH.
2. N3oTepMuueckuii, n300apHbIi U H30XOPHBIH MPOLECCHI.
3. Msia maccoit m = 0,2 kr noa JieiicTBUeM ynapa npruodpeTaer ckopocTs L = 15 M/c. JIIUTenbHOCT

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

3aBenywouuii kadeapoii Ycnaxmues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNCKON DEAEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AUYETHBIN BUJIET Ne 20
mucturnHa: «duszukay (1 u3 3)

1. ypaBHeHI/Ie JUHAMHUKU BpallaTCIbHOTO ABHMXXCHUA TBEPAOro TEjIa OTHOCHUTCIIBHO H@HOJIBPI)KHOﬁ

OCH.
2. AnuabaTHbIi TTporiecc.
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3. Pakera maccoii m = 1 T nogHMMaeTcs ¢ MOBEPXHOCTH 3€MJIM BEPTHUKAIBHO BBEPX C YCKOPEHHUEM a

= 2g. CkopocTb cTpyH razoB u3 comia v = 1200 m/c. Haiitu pacxox Qm Toproyero B eIUHHILY

BpPEMEHH.

Ycnaxkuen P.T.

3aBenyromuii kageapoi

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

3AYETHBIN BUJIET Ne 21
mucturinHa: «duszukay (1 u3 3)

1. MoMeHT nHepLuH.
2. Yucno creneHeit cBOOOIbI. 3aKOH paBHOPACTIPEICICHUS SHEPTUU 10 CTETIEHSIM CBOOO/IBI.

3. OHpe,I[CJ'II/ITB HUMITYJIBC CHUCTEMbI H3 2-x TCJI, ABMIXXYIIUXCA BO B3aMMHO ICPIICHAUKYIISIPHBIX

HaIIpaBJICHUAX CO CKOPOCTAMHU L1 = 3M/cuv=4 M/C; Macchl TeJl m1 = M2 = 1 kT

3apenyrommii kadeapoi Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 22
mucturnHa: «Duszukay (1 u3 3)

1. Teopema lteitnepa.

2. KonuuecTBo TemoThI. TernmoeMKOCTb.
3. Camoner ommceiBaet neTio Hecreposa pagumycom R = 200 m. Bo ckomnbko pa3 cuna F, ¢ koTopoit

JIETYMK JABUT HA CHUJICHUE B HH)KHEH TOYKC, Ooublre TsKECTH P JICTYHKA, €CJIN CKOPOCTh CaMOJICTA L
=100 m/c.

Ycnaxuesn P.T.

3aBenyrommii kadenpoi

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

3AUYETHBIN BUJIET Ne 23
mucturuHa: «duszukay (1 u3 3)

1. Kunetndeckasi 3HEprHs BpallaroIIerocs Tea.

2. IlepBoe Ha4aI0 TEPMOIUHAMUKH.
3. Teno OpomieHo co ckopocThio Lo = 10 m/c mox yrinom o = 30° x ropuszonty. Haiit paamnyc

KpUBU3HBI uepe3 t =1 c.

3aBenymouuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKON OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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3AUYETHBIN BUJIET Ne 24
mucrturuHa: «duszukay (1 u3 3)

1. Heunepunanibabie cucteMbl oTcyeTa. CHIIbl HHEPLIHH.

2. Pabora uaeaibHOTO raza B pa3JIMUHbIX MPOIECCaX.
3. OnpenenuTh MOJTHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOYKH, HaXxosIeicst Ha 000/1e Kojeca, pajainyc

KoTOporo paBeH R = 0,5 M. YpaBHeHHe BpaleHus Koneca nMeet Buj ¢ = At + Bt®, re A = 2 paxjc,
B = 0,5 pan/c®.

3aBenyromuii kageapon Ycnaxues P.T.

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

BAUYETHBIN BUJIET Ne 25
mucturnHa: «dusukay (1 u3 3)

1. LlenTpoberxHas cuia.

2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUN UACATIBbHBIX Ta30B.

3. Ilo mpsmonuueitHomy mocce ACD ener mamnHa, KOTOpOH HEOOXOIMMO 3a Kparyaiiliee BpeMs
no0paThCsl U3 MyHKTa A B IMyHKT B, pacronokeHHbIN B mosne Ha paccrosiHuu | = 500 M oT moporu
(puc. a). I3BeCcTHO, UTO CKOPOCTh MAIIMHBI 110 MOJI0 B N = 2 pa3a MEHbILE CKOPOCTH MAIIUHBI 110
miocce. Ha kakom paccrosinuu s ot Touku D cienyer cBepHyTh ¢ mocce? [IpoananusupoBath poiib

pacCToAHNA L MCKAY MYHKTaMH An D, JICKAIIIKMMHM Ha II0CCE.

a) b)
A C D A D
* S 0 L
“d s “d i
3aBenyromuii 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 akajeMmuka M. /. MuInoHIuKoBa

3AUETHBIN BUJIET Ne 26
mucturnHa: «duszukay (1 u3 3)

1. Cuna Kopuomnuca.
2. VI3oTepMudeckuii, 1300apHbI M U30XOPHBINA Iporiecchl. AnabaTHbIN Ipolecc.

3. 3a 3,5 yaca BO3AyIIHBIN map cHecso Ha S1 = 21,5 kM Kk ceBepy, 3aTeM Ha S2 = 9,7 KM K BOCTOKY,
IpUYeM BBICOTA €ro mojabeMa yBenuumiach Ha h = 2,88 kM. Haiitu: 1) BeanuuHy BeKTOpa €ro

CpenHel CKOpOCTH U 2) yrol § BeKTopa cpeiHel CKOPOCTH ¢ TOPU3OHTAIBHON MIOCKOCTHIO.

3aBenywoumuii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOI?'I DOEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUTHOHIIIMKOBA

3AUYETHBIN BUJIET Ne 27
mucturuHa: «duszukay (1 u3 3)

1. DneMeHThl MEXaHUKH YIIpyTrux Te. 3akoH Ilackans. 3akon Apxumena.

2. IlepBoe Ha4a0 TEPMOIMHAMUKH.
3. JIBMKEHHE TOUKH IO MPSMOii 3a/1aH0 ypaBHEHHEM X = 2t — 0,5t2. OnpeaennTh CPeaHIO IyTEBYIO

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

Ycnaxuesn P.T.

3aBenyromuii kageapon

MMHHNCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCI/II7ICI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHON TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

BAUYETHBIN BUJIET Ne 28
mucturnHa: «duszukay (1 u3 3)

1. YpaBHEeHHE HENPEPHIBHOCTH.

2. BpoyHOBCKO€E IBUKEHUE.
3. K autu noaseriex rpy3 maccoit m = 2 kr. HaiiTu cuity HanpspKeHUSI HUTH, €CITU HUTh € Tpy3oM 1)

TIOJHUMATE C YCKOPEHHEM a = 3 M/c?, 2) OIycKaTh C TeM e YCKOPEHHEM.

3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJJEPALIA
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajeMuka M. /. MuInoHIuKoBa

BAYETHBIM BUJIET Ne 29
nucturuHa: «duszukay (1 u3 3)

1. YpaBuenue bepuymiu.
2. Kpyrossie npoueccsl u KII/] remossix mamms. [ukn Kapho.
3. Uemy paBHa KuHeTHYecKasi >Hepruss W MOJIEKYyJd ABYXaTOMHOTO Ta3a, 3aKJIOYEHHOTO B COCY]L

006beMoM V = 2 J1 1 HaxoAsIIerocs moJ gaBjaeHuem p = 1,5 -10° Ia.

3aBenymouuii kadeapoii Ycnaxmues P.T.
MUWHUCTEPCTBO HAVKMU U BBICIIIET'O OBPA30OBAHUS POCCUNCKON ®ENEPALIUUA
['POSHEHCKUI IT'OCYIAPCTBEHHBIA HEDTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

3AUETHBIM BUJIET Ne 30
nucuuruinHa: «Pusukay (1 u3 3)

1. I[BI/I)KCHI/IC TCJIa B CpCAC C COIPOTHUBIICHUCM: YPABHCHUA JIBUKCHHUA, YUCIO PeﬁHonbnca,

KOX(PUITUEHT COMPOTUBICHHUS.
2. Bropoe Hauano TepMOJMHAMUKHN. DHTPOIHS U €€ CTATUCTUYECKUA CMBICI.
3. B cocyne o6semom V = 0,01 M mpu temneparype T = 280 K comepkuTcs cMech Ta3oB — a3oTa

Maccoil my = 7 r 1 Bogopojia Maccot my = 1 r. OnpenenuTh 1aBlIe€HUE CMECH Ta30B.

3aBenymomuii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCTBVO HAYKHU U BI)ICHIEFVO OBPA3OB/§HI/I${ POCCHﬁCIfOﬁ DEJNEPALINUN
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIM HEOTAHOM TEXHUYECKWUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

3AUYETHBIN BUJIET Ne 1
nuciuiuinHa: «dusukay (2 u3 3)

1. DnemeHTapHbIil 3neKkTpuueckuil 3apsn. 3akoH KyioHa. 3akoH COXpaHEHHUs AJIEKTPUYECKOTO
3apsna.

2. ConpoTHBIIEHHE U NPOBOAUMOCTb. 3akoH OMa JUisi OJHOPOAHOIO y4YacTKa JIMHEHHOM NemH.
Huddepennmanpras popma 3akoHa Oma.

3. 3amaua. KBagparHas mpoBoJIOYHAst paMKa pacroyioskeHa B OJHOM IIOCKOCTH C JITUHHBIM IPSIMbIM
IPOBOZIOM TaK, YTO JBE €€ CTOPOHBI IMapajuieNbHBI MpoBoAy. Ilo paMke W TpoOBOLY TEKyT
omunakosbie Toku | =1 kA. Onpenenuts cuny F , neiicteyromyro Ha paMky, eciu Onukaiimas K
IPOBOJIy CTOPOHA PAMKH HAaXOJHUTCS Ha PACCTOSIHUH, PaBHOM €€ JJINHE.

3aBenyronuii kKageapoit VYcnaxwues P.T.

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

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

1. [ToTok BekTOpa HANPSHKEHHOCTH 3JeKTpudeckoro mois. Teopema Octporpanckoro-I'aycca st
HANPSDKEHHOCTH AJIEKTpUYeckoro moys B Bakyyme. [Ipumenenus teopemsl Octporpanckoro-I'aycca
K pacyeTy I0oJIeH 3apsKEHHBIX TEIlL.

2. TenoBoe neficTBue Toka. PaboTa n MOIIHOCTH AeKTprueckoro Toka. uddepennnansuas popma
3akoHa J[xoyns-JIenna.

3. 3amava. 3apsKeHHAs 4acTHIA, oOJiajaromas ckopocTeio V =2-10° M/c, BleTena B 0JHOPOIHOE
none ¢ waayknueidr B =052 Tn. Haditm oTHomenme Q/m 3apsma YacTHIBI K €€ Macce, eCln

YacTUIA OMKcana IyTy okpyxkHocts paguycom R =4 cum. ITo 3TOMy OTHOILIEHHIO ONPEIETHTD, KaKas

9TO YacTHUla.
3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/IPICIfOIZ OEJJEPALIMN
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AYETHBIN BUJIET Ne 3
mucramnHa: «Dusukay

1. Dueprus 3apsja B 5JIEKTPOCTaTHUeCKOM mone. IloTeHIWan mois. DKBUIOTEHIUAJIbHBIE
noBepxHocTH. CBA3b BEKTOPA HANPSKEHHOCTH M MTOTEHIMATIA MOJIS.
2. IpaBuna Kupxroda u npocreiiiye npuMepsl pacyeTa pa3BeTBIEHHBIX SIEKTPUYECKUX IETeH.
3. 3anaua. IIposonounoe konbno pagmycom I =10 cm mexur ma crome. Kakoe komuuecTBo
yekTpudecTBa Q MpOTedeT MO KOJNbIy, €CIM ero IOBEPHYTh C OJHOH CTOPOHBI Ha JAPYTYIO.
Conpotusinennue kombiia R =1 Om. Beprukanenas coctapnsionas nHAyKIuE B marmutHOrO momns
3emmu paaa S0 MxTo.
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3aBenymouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIN BUIET Ne 4
nuciuiuinHa: «dusukay (2 u3 3)

1. Dnextpuueckoe nosje B BemecTse. AuanekTpuku. HampspkeHHOCTD 3J€KTPUYECKOTro MoJis B
BerecTBe. [luanekrpudeckast IpOHUIIAEMOCTh CPEJIBL.

2.YpaBHeHnue Oerymieit BoiHbl. @a30Basi CKOPOCTb.

3. 3amaua. Burtok, nmo xotopomy Teuer Tok | =20 A, cB0GOaHO ycTaHOBHMJICA B OIHOPOIHOM

marautHOM none ¢ uanykiueir B = 0016 Tn. inamerp Butka d =10 cm. Onpenemuts paGory A,
KOTOPYIO HYXKHO COBEpIIHTb, YTOObI MOBEPHYTh BUTOK Ha yron ¢ = 7z/2 OTHOCHTENBHO OCH,
conanaromeii ¢ quamerpom. To ke, ecau yron o = 27.

3apenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTUBO HAYKU U BbICU.IE}jO OBPASOBVAHI/IH POCCHﬁC}(OPI DEJIEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMmuka M. /. MumoHIuKoBa

3AUYETHBIN BUIET Ne 5
mucturuHa: «duszukay (2 u3 3)

1. [IpoBoAHMKY B 3NIeKTpHUecKOM moje. Pacripenenenue 3apsioB B IPOBOJIHUKAX. JIEKTPOEMKOCTb

YEIUHEHHOTO MTPOBOIHUKA.
2. MarnutHoe moiie ABUXKYylIerocs 3apsjaa. 3akoH buo-Casapa-Jlamnaca. Beluncienue MHIyKIUU

MPSMOJIMHENHOTO NMPOBOJHUKA C TOKOM.
3. 3agaua. Tonkoe nonykonbio paguycom R =10 cm Hecer paBHOMepHO pacnpeneneHHslii 3apsn ¢
auHeiHOoM TotHOCTRI0O 7 =1 MKKi/M. B 1ieHTpe KpHUBH3HBI MTOJYKOJbIA HAXOAUTCS 3apsia Q = 20

uKi. Onpenenuts cuny F B3aumoseiicTsus ToueuHOro 3apsa 1 3apsKeHHOTO MONYKOJIbIIA.

3apenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/IPICISOPI GEJEPALINUN
I'POSHEHCKUU I'OCY AAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AYETHBIN BUJIET Ne 6
mucturnHa: «duszukay (2 u3 3)
1. Konnencaropsl 1 ux coequHeHus. EMKOCTb cucTeMbl TPOBOJIHUKOB Ha MPUMEPaX IMIOCKOro,
LWIMHIPUYECKOTO U c(pepruiyeckoro KOHJIEHCATOPOB.
2. Dddexr Xomna. 3akoH Ammepa.
3. Bagava. Ipsmoii Meramnmuecknii crepskens guamerpoM 0 =5 cm u mmnoit | =4 M mecer
PaBHOMEPHO pacHpeleseHHbld MO0 €ero mnoBepxHocTd 3apan Q=500 ©Kn. Onpenenuts

HAIMps>KCHHOCTDb E I10JI1 B TOYKE, HaXOJISIHIeI\/'ICH IMPOTHUB CCPECANHBI CTCPIKHA Ha paCCTOSIHUU a= 1
CM OT €T'0 ITOBCPXHOCTH.
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3aBenyomuii kadenpoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI>1 OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

3AYETHBIN BUJIET Ne 7

mucrurinHa: «duszukay (2 u3 3)
1. MarnutHas uaaykuus. Cuna Jlopenuna. /[Buxkenue 3apsia B OAHOPOJHOM MarHUTHOM TIOJIE.
VY ckopuTenu 3apsiKeHHBIX YacTHII.
2. BuxpeBoe anekrpudeckoe noise. Tok cmemienus. YpaBHeHus: MakcBesia.
3. 3ajgada. J[Be GeCKOHEUHBIE MApAUIENbHBIE IIOCKOCTH HaxoasaTcs Ha paccrosuun d =05 cm mapyr
oT apyra. Ha miockocTsx paBHOMEPHO pacHpenesieHbl 3apsbl C MOBEPXHOCTHBIMHU IUIOTHOCTSIMU
o,=02 MxKwm’ u o, =-03 MxKu/mM’. Onpemenuts pasHocTs mnorTenmuanios U  mexmy

IIJIOCKOCTAMMU.

3apenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?ICIu(Ofl DEJIEPALIM
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIUKoBa

3AYETHBIU BUJIET Ne 8
mucturuHa: «duszukay (2 u3 3)

1. ITorok BexTopa mMarHuTHOM MHAYKUMU. Teopema Octporpanackoro-I'aycca st MarHUTHOTO TOJIS.
PaboTa 1o nepemMelieHuo NPOBOJHHUKA C TOKOM U KOHTYypa B MAarHUTHOM IIOJI€.

2. CBoOO1HbIE TApMOHUYECKHE KOJIEOaHUs B KOJIe0aTeIbHOM KOHTYpE.

3. Bamaua. DJIC 6arapeu akkymyisitopoB E = 12 B, cuna Toka | KopoTkoro 3ambikanust paBHa 5 A.
Kakyro HanOoblIyr0 MOITHOCTh P, MOYHO IOJYyYUTh BO BHEIIHEH LEMH, COEAUHEHHOW C TaKou

Garapeeit?

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIA
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

3AYETHBIN BUJIET Ne 9
muctuminHa: «Puznkay (2 u3 3)
1. DnexTpoaBmxkymas cuiia HAyKuu. 3akoH @apanest. [Tpasuio Jlenna. 3/1C unnykuun kak
CJIE/ICTBHE 3aKOHA COXPAHEHHUSI SHEPTUHU.
2. JuddepeHnmnanibHoe ypaBHEHHE CBOOOIHBIX 3aTyXalolUX KoOJIEOaHWH (MEXaHUYECKUX W

5JIEKTPOMATHUTHBIX ) M €TO PEIICHHUE.

3. Bamaya. K ucrounuky toka ¢ 9JIC E = 1.5 B npucoequnuin karymky conpotusiennem R =01
Om. AmmepmMerp mokasaji Cuily TOKa, paBHyo |, =05 A. Korja Kk HCTOYHHKY TOKa MPHCOCIMHUIHI
IIOCJIEZI0BATENBHO €IIle OJUH UCTOYHHK TOKa ¢ Takou ke DJIC, To cuna Toka |, B TOM K€ KATyIIKe
okaszanace paHoit 04 A. Onpemenuth BHYTPEHHHE CONMPOTHBICHHS LU I, TIEPBOTO U BTOPOTO

WCTOYHUKOB TOKA.
3aBenyromuii kadenpoii Ycnaxues P.T.

MUHVCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKON DEJEPALINUA
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuIMOHIIIMKOBA
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3AUYETHBIN BUJIET Ne 10
nucuuruinHa: «dusukay (2 u3 3)

1. KoHTyp ¢ TOKOM B MATHUTHOM TIOJIC.

2. [Ipumenenus TeopeMbl Octporpazckoro-I'aycca k pacuery nosiei 3apspKeHHBIX TEl.

3. 3agaya. Mexay miacTUHAMH IJIOCKOTO KOHJIEHCATOpa HaXOJUTCS IJIOTHO IpHIIETAIoNias K HUM
crexisiHHas mwactuHka (& =10.0). Konnencarop 3apspkeH 10 pasHOCTH moTeHnuaioB U, =100 B.

KakoBa Oyzmer pasHOCTb NOTEHUMAnOB U,, €CIM BBITALIUTh CTEKISAHHYIO IUIACTHHKY W3
KOHJIeHcaTopa?

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKU U BLICLLIEFVO OBPA3OB1§HI/UI POCCI/II‘/‘ICISOI\/II DEJJEPALIN
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIUKoBa

3AYETHBIA BUJIET Ne 11
nucuuruHa: «duzukay (2 u3 3)
1. SIBnenune camonnaykuuu. MHAYKTUBHOCTD. IHIYKTUBHOCTD COJIEHOMIA.
2. CnoxeHre TapMOHUYECKUX KOJIEOaHUH OTHOTO HAlpaBJICHUs U OAMHAKOBOM 4acToThl. buenus.
3. 3agava. OnpenenuTs NOTEHIHMAN (¢ , 1O KOTOPOTO MOXHO 3apsAAUTh YEAUHEHHBIN METaNINYECKUI

map paguycom R =10 cm, ecniu nanpsokennocts E - mosist, mpu kotopoii mpoucxoaut npo6oit
BO31yXa, paBHa 3 MB/M. HaiiTi Takke MakCHMAIIbHYIO TIOBEPXHOCTHYIO INIOTHOCTh OF
3JIEKTPUYCCKHX 3apsIIOB TIepe] IPOGoeM.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. JI. MUIIHOHIIIMKOBA

3AYETHBIN BUJIET Ne 12
mucturuHa: «duszukay (2 u3 3)

1. Toxu 3ambikaHus U pazMmbikanus. [loctosHHas Bpemenn RL-1iernouku. DHeprust MarHUTHOTO TMOJIS.
2. [lone numosnsi, SNEKTPUUECKUN TUTIOJIBHBIA MOMEHT. [losipusanusi TUAJIEKTPUKOB, €€ pa3InIHbIe
THUIIBI.

3. 3apaua. [IpocTpaHcTBO MeXAy MJIACTUHAMM IUIOCKOTO KOHJIEHCATOpa 3aIllOJIHEHO JUAJIEKTPUKOM
(papdop, £=65), 06sem V xotoporo pasen 100 cm®. TloBepXHOCTHAS IIOTHOCTH 3apsAga O Ha
mIacTMHAX KoHjeHcatopa pasHa 885 uKi/m?. Berumcnuts pabotry A, KOTOpyI0 HEOOXOIMMO
COBEpUINTH ISl TOrO, YTOOBI yNAIUTh OUAJIEKTPUK W3 KOHJEHcaTopa. TpeHHeM IUAJIEKTpUKa O
TUTACTUHBI KOHJIEHCATOpa MpeHeopeyb.

3aBenyromuii Ycnaxues P.T.

MUHVUCTEPCTBO HAVKU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'PO3HEHCKUN IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

3AUETHBIM BUJIET Ne 13
nucuuruinHa: «Pusukay (2 u3 3)

1. CTOpOHHI/IC CHJIbI B IICTIH JJICKTPUYCCKOI'0 TOKA. 3J'ICKTpOI[BI/I)Ky1_LIa$I cujia.
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2. JuddepeHnmansHoe  ypaBHEHHE  BBIHY)KIEHHBIX  KojeOaHWUH  (MEXaHHYECKUX  H
3JICKTPOMArHUTHBIX) M €r0 pPelIeHre. AMIUTHTYA U (pa3a BEIHYKICHHBIX KOJICOaHMH (MEXaHHUYECKUX

Y DJIEKTPOMArHUTHBIX ).
3. 3agaua. [1o 1ByM O€CKOHEYHO JUIMHHBIM IPSMBIM IapajljieIbHbIM IIPOBOJAM TEKYT TOKH |, = 20 A

u |, =30A B 0qHOM HamnpasiieHuH. PaccrosiHue d mexny npoBogamu pasao 10 cM. Beraucauts
MarHuTHYIO HHAYKIHI0 B B Touke, yaaneHHON 0T 060MX MPOBOJOB Ha OJJMHAKOBOE PACCTOSHUE
r=10 cm.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/IffICISOﬁ OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

3AUYETHBIN BUJIET Ne 14
1. MaruuTHoOe 1oJie Ha OCU KPYrOBOro TOKa. MarHUTHOE I10JIe€ COJIEHOUIA.
2. BuxpeBoe anekrpuyeckoe noise. Tok cMenienus. Y paBHeHust Makcpesia.
3. 3amava. TOHKUH JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIPENEICHHBIN 110 JUIMHE 3apsif C

muHeitHol mnotHocThio 7 =10 MxKn/m. B6ausu cpenueit yactu crepsxns Ha pacctosauu I' = 20 cm
HaXOUTCs TodeuHslit 3apsan Q =10 uKi. Onpenenuts cuny F | neiictByromryro Ha 3aps.

3aBenyronmii kKageapoit VYcnaxwues P.T.

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

3AYETHBIN BUJIET Ne 15
muctuminHa: «Puznkay (2 u3 3)

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

TOYEYHOTO 3apsana. [IpuHun cyneprno3unuu nosien.
2. Ilorennuan. Pa3HOCTh NOTEHIMATIOB U HAIIPSKEHHE.
3. 3agaua. [1o 1ByM GECKOHEYHO JUIMHHBIM IPSIMbIM NapajlIeIbHBIM IPOBOJIAaM TeKyT ToKu |, =50 A

u |, =100 A B IPOTHBOMONOKHKIX HanpaBnennsx. Paccrosane 0 mexay mposomamu pasHo 20 cM.

BpluncianTe MarHUTHYHO MHIYKIUIO B B rouxe, yaJeHHOW OT 00OMX NPOBOJOB HA PAacCTOSHUE
I, =25 CcM OT IIepBOro npoBojaa u Ha I, = 40 cM OT BTOPOro MpoBoJa.

3aBenyrwomuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BbICH.IEl"p OEPA3OB/§HI/I${ POCCHI7ICI§OI71 OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AYETHBIN BUJIET Ne 16
mucrturnHa: «duzukay (2 u3 3)

1. I[ToTok BekTOpa HaNpPSHKEHHOCTH 3JeKTpuueckoro nois. Teopema Octporpaackoro-I'aycca mmns
HaIpPSKEHHOCTH 3JIEKTPUUYECKOTO MOJISI B BaKyyMe.
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2. 3axoH OMa 1y HEOJTHOPOAHOI'O yJacTKa LENH U JUIsl 3aMKHYTOH LIETH.

3. 3amaya. DJEKTPOH B OJHOPOJHOM MarHuTHOM Tone ¢ uuayknueir B =01 Tn asmxerca mo
okpykHocTH. Haiitu cuny | oSKBUBaleHTHOro KpyroBoro TOKa, CO3/JaBaeMOrO JBIKEHHEM
3JIEKTPOHA.

3aBenyromuii kadgeapoi Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 17
nucuuiuinHa: «dusukay (2 u3 3)

1. DHeprus 3apsaa B 3neKTpocTaTiueckoM nose. [lorennuan nous.
2. DKBUNOTEHIIMAJIbHBIE TOBEPXHOCTU. CBsI3b BEKTOPA HAINPSKEHHOCTH M MOTEHLIAAIIA TOJIA.
3. DHeprus 3JIeKTPOMarHuTHRIX BOJIH. MMmynbe anekrpomarauTHoro nosis 3. 3anava. [IpoBonounsrit

BuToK pammycom I =4 cm, umetommii conporusinenne R =0.01 Owm, maxomurcs B ogHOpOIHOM
marauTHoM mone ¢ wHaykumed B =004 Tn. IlnockocTs pamku cocraBiuser yron o =30° ¢
JMHMSAMH MHAYKOMH Tons. Kakoe KOJNMYECTBO »JeKTpuuecTBa Q NpOTEYeT 10 BHUTKY, €CIIH

MArdHUTHOE TOJIE UCUE3HET?

3aBenyouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIU BUJIET Ne 18
muctuminHa: «duznkay (2 u3 3)

1. QHGKTpI/I‘leCKOC IoJI€ B BCHICCTBC. I[I/IBJ'ICKTpI/IKI/I. HaHpH)KeHHOCTB QJICKTPHUYCCKOI'0 IIOJIA B

BCIICCTBC. ,Z[PIBJ'IGKTPH‘IGCK&?I MMPOHUITACMOCTE CPECIBI.
2. SJIGKTpI/ILIeCKI/II\/'I TOK. 3aKOH COXPAHCHUA JJICKTPUYICCKOI0O 3apsaa. Cuna TOKa, BEKTOP IJIIOTHOCTHU

TOKa.

3. 3anaua. Ipsamoit nposox mmuuoi | =10 cM nomemen B onHOpoHOM MarEETHOM HOMNE C
unaykuueiit B =1 Tn. Konupl ero 3aMkHyThI THOKMM IIPOBOIOM, HAXOASLIMMCS BHE MOJIA.
Conporusnenne R Beeit nenu pasuo 0.4 Om. Kakas momuocts P motpebyercs s toro, 4ro6st
JBUTATh TPOBOJ TIEPIIEHANKYISPHO TMHUAM HHAYKIHHU co ckopocTthio V = 20 m/c?

3aBenyouuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AYETHBIM BUJET Ne 19
mucturnHa: «duszukay (2 u3 3)

1. IlpoBoHUKH B aneKTpudeckoM mojie. Pacripenenenue 3apsaoB B IPOBOAHUKAX. DIEKTPOEMKOCTb

YEIMHEHHOTO MTPOBOIHUKA (C(hepbl).
2. Dddexr Xomna. 3akoH AMmrepa.
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3. 3aymayga. ITo Torkomy konbiry paguycoM R =10 cm paBHOMepHO pacnpenernen 3apsn ¢ nuHeitHO#M
wiotHocThio 7 =1 HKu/M. B nenrpe konbia Haxomures 3apsan Q = 0.4 MxKi. Onpenenuts cuiny F,
pacTATrMBAIOILYIO KOJIBIIO. B3anMomelicTBHEM 3apsii0B KOJIbIla MPeHeOpeYb.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCHPICISO?I DEJIEPALINA
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MunmmoHImuKoBa

3AUYETHBIN BUJIET Ne 20
nucuuiuinHa: «dusukay (2 u3 3)

1. KOH[[GHC&TOPLI N UX COCAUHCHNA. EMKOCTh cuCTEeMBI IMPOBOAHUKOB Ha NpUMEpax IIOCKOro,

HUIMHIPUYECKOTO U c(pepruiyeckoro KOHJIECHCATOPOB.
2. BuxpeBoil xapaktep MarHuTHOro 1nojis. CBsi3b 3JIEKTPUUECKOTO W MArHUTHOTO IOJIEH,

npeoOpaszoBanus JlopeHIa 1uist 37eKTPOMAarHUTHOTO TOJIS.

3. 3agaua. Tonkoe koibLo pagmycoM R =8 cM Hecer 3apsjm, paBHOMEPHO pacHpe/ieleHHBIH C
muHeitHoi mnotHocThio 7 =10 HKn/m. Kakopa nanpskennocts E snexrpuyeckoro mons B Touke,
paBHOYJIAJIEHHOH OT Beex Touek Kombia Ha paccrostaue ' =10 cm?

3aBenyrommii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCI/IﬁCIfOfI OEIEPALINN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

3AYETHBIM BUJIET Ne 21
mucturinHa: «Duszukay (2 u3 3)

1. DnemeHTapHBI 2n€KTpUuecKUid 3apsn. 3akoH KyioHa. 3akoH COXpaHEHHUs AIIEKTPUYECKOTO
3apsaa.

2. MarnuTtHas MHIyKIMA B BemecTse. [lua-, mapa- u peppomMarHeTuku. Bektop HaMarHn4uBaHus.
MarnuTHas NpoOHUIIAEMOCTb. SIBIEeHNE THCTEepE3Hca.

3. 3amaua. JlBe Kpyrible mapamienbHble mwiacTuabl paguycom R =10 cm maxonsrcs ma mamom (1o
CPaBHEHHMIO C PaJUyCcOM) PacCCTOSHUHM Jpyr oT Apyra. [lmactuHam CcoOOLMIIM OJMHAKOBBIE MO
MOJYJII0, HO IIPOTHBOIOJIOXKHBIE IO 3HAKY 3apsaabl |Q|=|Q,|= Q. Onpenenuts 3T0T 3apsin Q , eciau
IJJACTUHBI TPUTATUBAIOTCS C CHIION F=2 wmH. Cuurare, uTO 3apsipl  pacHpEenemsrfoTCs I10
IUIACTUHAM PaBHOMEPHO.

3aBenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]_LIEFVO OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJJEPALIA
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKMM YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

BAYETHBIN BUJIET Ne 22
nucuuruinHa: «Pusukay (2 u3 3)

1. BEKTOp 2/EKTpUUYECKOT0 CMEUIEHMs. DIEKTPOCTaTUKA AUIIEKTPUKOB. Teopema OcTporpaackoro-

["aycca 11t BeKTOpa 3JIEKTPUUECKOT0 CMEIIEHUS.

2. MarautHas uaaykuus. Cuna Jlopenua. J[BrkeHue 3apsiia B OJHOPOJHOM MarHUTHOM I1OJIE.

Yckoputenu 3apspKeHHBIX YaCTHIL.

3. 3amaua. /IBe rpynmbl U3 Tpex IMOCIENOBATENbHO COEIAMHEHHBIX JJIEMEHTOB COEIMHEHBI

napasiensno. IJIC kaxkmoro snementa papHa E = 1.2 B, uyrpennee conportusienue I =02 Om.
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[onyuenHas GaTapes 3aMKHyTa Ha BHeliHee conportuBienue R =15 Owm. Haiitu cumy toka | Bo

BHEIIHEH 1EMH.
3aBenymouuii kadeapoii Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 23
nucuuiuinHa: «dusukay (2 u3 3)

1. DnekTpoMaruuTHas uHAyKuUsA. 3akoH Dapajnes u npasuio Jlenna. 3/]C uHayKIMH Kak CIeACTBUE
3aKOHA COXPaHEHUs YHEPTUU.

2. Ilone qunosns, 3MeKTpUYECKUA AUMOJIbHBI MOMEHT. [lonsipu3anus 1uaIeKTpUKOB, €€ Pa3In4HbIE
TUIIBI.

3. 3amaua. Cuna TOKa B IIPOBOJHUKE PaBHOMEPHO yBenuuuBaerca oT |, =0 10 HEKOTOpOro

MaKCUMaJIbHOTO 3HayeHus B TeueHue Bpemenn 7 =10 c. 3a 5T0 BpeMs B IPOBOJAHUKE BBIAEIUIOCH
KonudecTBO TerioThl Q =1 kJ[x. OmpenenuTs CKOPOCTh HapacTaHUs TOKa B MPOBOJHUKE, €CIU

conporusienue R ero pasno 3 OM.
3aBenyromuii kadeapoii Ycnaxues P.T.

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

BAUYETHBIN BUJIET Ne 24

mucturuHa: «duszukay (2 u3 3)
1. [ToTok BekTOpa HAMPSHKEHHOCTH 3JeKTpuueckoro nojis. Teopema Octporpaackoro-I'aycca nms
HANPSDKEHHOCTH AJICKTPUIECKOTO TTOJISI B BAKyyMeE.
2. TuddepennuansHoe ypaBHEHHUE YIEKTPOMArHUTHOM BOJTHBI.
3. 3agada. DNEKTPOH BJETEN B IMPOCTPAHCTBO MEXIY IUIACTUHAMH TUIOCKOTO KOHJIEHcCaTopa cO
ckopocteto V=10 Mwm/c, mHanpaBneHHo#i mapamTensHO TIAacTMHaM. Ha kakoe paccTosHMeE
NpUOIU3UTCS DIEKTPOH K TMOJIOKUTEIBHO 3apsSHKEHHOW IUIaCTUHE 3a BpeMs JBUKCHHSI BHYTPH
KOHJIeHcaTopa (IIoJie CYMTaTh OJHOPOAHBIM), eciiu pacctosune O Mexay mmactmHamu paBHO 16
MM, pasHoctb norernuano U =30 B u ymna | nnactun pasra 6 cm?

3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 25
nucuuruinHa: «Pusukay (2 u3 3)

1. [Ipumepsl pacyeTa NOTEHIMAIIOB ISl HEKOTOPBIX 3apsKEHHBIX Tell.
2. SIBnenue caMouHAYKIIMA. UHAYKTUBHOCTH. THIYKTUBHOCTD COJIEHOUIA.

3. Bamaua. ToHKMIA cTepkeHb corHYT B Koiblo pagmycoM R =10 cm. On 3apsken ¢ muHeiiHOI
mnotaocthio 7 = 300 mKn/m. Kakyro pa6ory A Hamo coBepiiuTh, 4TOOBI MepeHecTH 3apsa Q =5

HKJT U3 IeHTpa KoJiblla B TOUKY, PAacIONOKEHHYI0 Ha oc Konbna Ha paccrosamm | =20 cm or
LEHTpa ero?

3aBenywoumuii kadeapoii Ycnaxues P.T.

68



MI/IHI/ICTEPCTBVO HAYKHU U BI)ICHIEFVO OBPA3OB/§HI/I${ POCCI/IﬁCIfOf/i DEJNEPALINUN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOUM TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

3AUETHBIN BUJIET Ne 26
nuciuiuinHa: «dusukay (2 u3 3)

1. ITonsiTue nosa. HanpspkeHHOCTD 3J1eKTprUYecKoro nosist. HanpspkeHHOCTh 37€KTPUUYECKOTo MO

TOYEYHOr O 3apsna. [IpuHIMN cyneprno3uuy nojie.
2. Toku 3ambIkanus 1 pasmbikanus. [locrosiHaas BpemeHu RL-1ieno4ku. DHeprusi MarHUTHOTO OIS,

3. 3amaua. Dnekrpoemkocts C mmockoro kommencaropa pasra 111 nd. Jusnexrpuk - dapdop (
£=65). Kounencarop 3apsaumu no pasHoctu norennuanos U =600 B u orkmoumnu or
MCTOYHMKA HanpsokeHus. Kakyio pa6ory A HykKHO COBEpIIMTH, YTOObI BBIHYTH AMAIEKTPHK M3
KoHzeHcaropa? TpeHne npeHedpexumMo Majo.

3aBenyouuii kadeapoii Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 27
mucturnHa: «duszukay (2 u3 3)
1. ConpoTuBneHue U NpOBOAUMOCTb. 3aKOH OMa 151 OTHOPOJHOTO y4acTKa JIMHEWHOHN LEu.

Huddepenumansaas popma 3akona Oma.
2. BuxpeBoil xapakTep MarHMTHOrO mnoisA. CBS3b SIIEKTPUYECKOTO W MAarHUTHOTO TIOJEH,

npeoGpazoBanus JIopeHIa 1Ist 31EKTPOMArHUTHOTO MOJISL.
3. 3amaua. Ilo TOHKOMy TIPOBOIY, M30THYTOMY B BHJE HpAMOYroibHHKa, TeueT Tok | =60 A.
Jlnmabl ctopon npsmoyrombHuka paabl d =30 cm u D=40 cm. Onpenenurs marmuTHYIO

uHayKuio B B Touke nepeceuenus nuaronaneii.

3aBenymouuii kadeapoii Ycnaxmues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CIU<OI71 OEJIEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

BAYETHBIN BUJIET Ne 28
mucturuHa: «duszukay (2 u3 3)

1. ITocnenoBarenbHOE U MapajlieIbHOE COEAMHEHHE TPOBOIHUKOB.
2. MarauTtHoe nose JBuxyuierocs 3apsiia. 3akon buo-Casapa-Jlamiaca. Beruncinenne nHaykuuu

MPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.
3. Bagaua. Tonkuii crepxens mmHoit | =10 cm paBrOMepHO 3apsiken. JImmeitHas mmotHocTh T

3apsina paBHa 1 MxKn/M. Ha nponomkennu ocu crepsxas Ha pacctrosanu a = 20 cM ot 6mmkaiimero
€ro KOHIIa HaxoAuTcid TouyeuHbld 3apsny Q =100 vKn. Onpenenuts cuimy F BsaumogeiictBus

3aPsSKCHHOT'O CTCPIKHA U TOUCYHOI'O 3apsaa.

3aBenywomuii kadeapoii Ycnaxues P.T.

3 cemecTp

MUHWUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3BOBAHWS POCCUMCKOI ®EJEPALIMU
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKUN YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJET Ne 1
mucnumnHa: «dusukay

1. Baemrawuit potosddext u ero 3akonsl. OnbiTel CToneToBa. ®oTOHBI. YpaBHEHHE DUHIITEHHA [

BHenHero Goroaddexra.

2. OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTUKH.

3. 3apaua. Ha mbuibHYyt0 mieHky (N=1.3), Haxoasu1ytocs B BO31yX€, 1alaeT HOPMaJIbHO IYy4OK
6enoro ceera. [Ipu Kakoi HAUMEHBIICH TOIIIKUHE (IUIEHKH OTPaYKCHHBIHM CBET C JUIHHON BOJHBI A =

0.55 MKM OKaKeTCsl MAKCUMAJIBHO YCUJIEHHBIM?

Ycnaxkuesn P.T.

3aBenyromuii kageapoi

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DEJEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIUKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 2
nucnummHa: «Pusukay
1. SAnepubie cuibl. Me30HbI

2. 3axoH npenomienus. [lonHoe oTpaxeHnue.
3. 3apaua. PaccrosiHue Arz,1 MEXy BTOPbIM M IEPBBIM TEMHBIM KosibllaMd Hbl0TOHA B OTpakeHHOM

CBCTC pAaBHO 1MM. Ol'[peI[eJ'II/ITB pacCTOAHHC Arlo,g MCKAY ACCATBIM U JACBATBIM KOJIbIIAMMU.

3aBenyouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJET Ne 3
auciuminHa: «Pu3nka
1. Judpakuus @payHrodepa Ha OTHON HIEIH.

2. OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH.
3. 3anava. Kakas nons sHeprum (oTOHa M3pacxojoBaHa Ha pabOTy BbIpbIBaHUS (HOTOIIEKTPOHA,

ecnu KpacHas rpaHuna ¢porodpdexta Ay = 307 HM U MakcUMaibHasg KMHETHYECKas SHEPTHs Tmax

¢dboTornexkTpoHa paBHa 15B?

Ycnaxues P.T.

3aBenyouuii kadeapoii

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

DK3AMEHALIMOHHBIN BUJIET Ne 4
mucramnHa: «Dusukay
1. [Tnockoe 3epkano. M3o0pakeHne B TUIOCKOM 3epKaJie.

2. Mudpaxnus Opaynrodepa Ha 1udpakIHOHHON pEeLIeTKE.
3. 3apmava. Bprumcnute pamuyc ps natoil 3oHbl DpeHens Ui MIIOCKOTO BOJHOBOTO (pOHTA

(4 = 0.5 MKM), eclii IOCTPOCHHUE JeNIAaeTCs ISl TOUKU HAOJIOICHHsI, HaXOISIIEHCs Ha paccTostHUN D

= 1M OT ¢pOoHTa BOJIHBL.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 5
muciuminHa: «Pu3nka»
1. Cdepuueckoe 3epkaino. M3o0paxenue B chepuaeckoM 3epKaie.
2. YpaBHeHHe DUHINTEIHA 17151 BHemHero ¢otodddexra.
3. 3amaua. Onpenenuts 3Hepruto W, uznydaemyro 3a Bpemsi t = 1 MUH U3 CMOTPOBOT'O OKOIIIKa
wIomanpo S = 8 cM? MIaBMIBHOM neyu, eciim ee temmeparypa 1=1200 K.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCHPICISOfI DOEJIEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
“MeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHAIIUOHHBIN BUJIET Ne 6
aucuuIuinga; «Pusukay

1. Teopust atroma Bogopoza o H. bopy. CniekTpanbHbie cepuu aTomMa BOJIOPO/Ia.

2. JIunza. [ToctpoeHune u300pa>keHus B JIMH3AX.

3. 3amaua. Yron Bprocrepa Og mpu maneHuu cBeTa U3 BO3AyXa Ha KPUCTAILI KAMEHHOW COJIM pPaBeH
57°. OnpesenuTh CKOPOCTH CBETA B 3TOM KPHCTAJLIE.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeEHHU akajgeMmuka M. /. MunoHIuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 7
qucnurmHa: «dusuka

1. Unrepdepenuns ceta. IHTEHCMBHOCTH cBETOBOM BOJHBI. [IpHHIIMTI Cynepno3uLuy.
[IpocTpaHcTBEHHAs: U BpEMEHHAsA KOTEPEHTHOCTD. Y CJIOBUSI MaKCUMyMa U MUHUMYyMa
MHTEHCUBHOCTH CBETa NMPH UHTEP(EPEHIIMHN BOJIH OT ABYX KOI'€PEHTHBIX HCTOUHHUKOB..
2. B3auMmopnelicTBUS H3IIy4€HHS C BELIECTBOM. BpIHyXJeHHOe wu3inydeHue. BoiBoa Qopmyssl
M.I1nanka no A.DWHIITEHHY.
3. 3anmava. [{udpakmnuonnas pemerka coxepxkut N = 200 mrpuxoB Ha 1 mm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpomatndeckuii cBet (A = 0.6 MkM). MakcuMyM Kakoro HaumOOJBLIEro MopsaKa

JIaeT 3Ta perieTka’?
3aBenyromuii kadeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCHI71CI§OI71 OENEPALINU
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHAILIMOHHBIN BUJET Ne 8
nucHuminga: «Puszuka

1. UnTepdepenius cera.
2. Umnynbe ¢orona. JlaBiaenue ceera. KBaHTOBOE M BOJHOBOE OOBSICHEHUE JIaBJICHUS CBETA.

3. 3amaya. Ha y3kyro 1mienb magaeT HOPMajdbHO MOHOXPOMATHYECKUH CBET. YTOJ (POTKIOHECHHS
MYYKOB CBETA, COOTBETCTBYIOIIMUX BTOPOW CBETIIONW TU(PaKIMOHHON mosoce, paBeH 1°. CKONbKUM
JUIMHAM BOJIH MAJal0IIEeTo CBETa paBHA IIMPHHA IETU?

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3BOBAHIS POCCUNCKOM ®EJEPALIMU
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJET Ne 9
mucnumnHa: «dusukay

1. MaTepdepeHius B TOHKUX TUICHKAX.
2. KBaHTOBOE€ 1 BOJIHOBOE OOBSICHEHHE JABJICHUS CBETA.
3. 3agauya. OnpenenuTs AIUHY BOJHBI A (POTOHA, UMITYJIbC KOTOPOT'O PaBEH UMITYJIbCY IJIEKTPOHA,

obmamarorero ckopocTsio V=10 Mwm/c.

3aBenyromuii kageapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 10
JgucrunianHa: «Dus3uka
1. [Tonoce! paBHoit Tonmuubl. Konbiia HeroToHa.

2. Jledext Macchl ¥ SHEPTUS CBSA3HU S/Apa.
3. 3apaua. 3BykoBble Kosiebanus yactoroil v = 0.5 kI'y u ammurynoit 4 = 0.25 mm

pacnpocTpaHsitoTes B ynpyroi cpeae. yimna Boabl A= 70 cm. Halitu: 1) ckopocTts V
pacnpoCTpaHEeHHUs BOJIH; 2) MAaKCUMATbHYI0 CKOPOCTD (A&/dt)max IBMOKEHUS YACTHI] CPEIBI.

3apenyromuii kadeapoi Ycenaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 11
qucuuruHa: «dusnkay
1. IMpunnun I'rolirenca-dpenens. 3oubl penens. Judpakuus PpeHens Ha KPYriioM OTBEPCTHH U
JTICKE.

2. D¢ dexTuBHAS Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3agaua. [lpu yBenuueHuu TepMOIMHAMUYECKON TemrepaTypsl I YepHOro Teja B J1Ba pas3a JUIMHA

BOJIHBI Am, Ha KOTOPYIO NPHUXOJUTCS MAaKCHUMyM CIEKTPAJIbHON TMJIOTHOCTH JHEPreTUYECKOM
ceetumoctt U(A,T) ymenbmmiaocs Ha AA = 400 uM. OmnpeaeiauTs HAYalbHYI0 W KOHEYHYIO

TeMriepatypsl 71 1 T2.
3aBenyromuii kadeapoii Ycenaxues 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. /. MunoHIuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 12
mucramnHa: «Dusukay
1. Iudpakius Ha KPyriioM OTBEPCTHH U Ha JHCKE.

2. AtomHoe sapo. [ledext Macchl U SHEPTUS CBSI3U sApa.
3. 3agaua. Bonna pacnpocTtpansieTcst B ynpyroit cpene co ckopoctbto V= 100 m/c. Haumenbiiee

paccTosSTHUEAXMEXKTYy TOUYKaMH cpefbl, (a3bl KojaeOaHWH KOTOPBIX MPOTHUBOMOIOKHEI, paBHO 1 M.
OrnpenenuTh 4acToTy KOJeOaHmil.

3aBenyommii kadgeapoi Ycnaxuesn P.T.

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EIEPALIUMN
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

Ox3ameHannoHHBIH Oner Ne 13
quctuminHa: «Pusnka
1. PangnoaktuBHOCTE. Anb(a-, 6eTa- u , raMMa-u3TydeHus sSaep. 3aKOHbI PAIMOAKTUBHOTO pacnajia.
2. EcTecTBeHHBIN U NOJISIPU30BaHHBIN CBET. BubI mosisipu3aium.
3. 3agaua. Tonkas mueHka TtonmuHOM 0.41 MKM M3 MpO3payHOro IUIACTUKA C IIOKA3aTeleM
npenomiieHuss N=1.5 ocpemieHa OenpiM CBETOM, MaJAIOIIMM HOPMajlbHO K MoBepXHOCTH. Kakue

JUTMHBI BOJTH M3 BUAMMOTIO JAMAa30Ha OyAyT YCUIICHBI B OTPAXKCHHOM TTy4Ke?

3aBenyromuii kageapou Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II71CI§OI7I OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKMMY YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 14
JgucrunianHa: «Duszukay

1. SAnepubie peakiuu. [IpoGiemsl s1epHOM SHEPTETHKHU.
2. 3akoHbBI M3Ty4YeHHs] aOCOJIOTHO YepHOro Tena. PacmpeneneHue sHepruu B CHEKTpe aOCOIIOTHO

YEepHOTo Tea.
3. 3agaua. Korma mpubGop s HaOmrogeHusi kojien HploTOHA MOrpy3wid B KUAKOCTb, JAUAMETP
BOCBMOI'O TEMHOTO KoJiblla yMeHbImmics ¢ 2.92 cm go 2.48 cm. Uemy paBeH moKa3aTelb

IMPCIIOMJICHHUA )KI/II[KOCTI/I?

3aBenywouuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUJET Ne 15
JUCHUIUINHA: «DU3nKa»
1. Knnaccuueckas 351eKTpOHHas Teopus Aucnepcun. CBA3b AUCHEPCUH C MOTIIOIICHUEM.
2. YacTuia B 0IHOMEPHOM MPSIMOYTOIHHOM MOTEHIIMATLHOM siMe. KBaHTOBaHUE YHEPTUU U UMITYJIbCA

YACTUIILL.
3. 3agaua. B omeite Onra paccrosiaue dmexay miensmu pasao 0.8 mm. Ha kakom paccrostaum | ot

IIeNel ClielyeT PacHoJIOKHUTh dKpaH, 4ToObl muprHa D HMHTEpEepEeHIMOHHON MONOCHl 0Ka3aloCh
paBHOI1 2 MM?

3aBenyrwomuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA30BAHVSI POCCHI7ICI§OI7I OENEPALIUN
I'PO3ZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

DK3AMEHALIMOHHDLIN BUJIET Ne 16
qucuuiuinHa; «Pu3nkay

1. DHeprus u umnysnsc GoroHa. /laBneHue cBera.

2. OmnsIT lTepHa u I'epnaxa. Cnue 35ekTpoHa. CIIMHOBOE KBAaHTOBOE YHUCIIO.

3. 3agaua. Ha nmyTu cBeTOBOM BOJIHBI, UAYIIEH B BO3AYXE, MOCTABWIM CTEKISIHHYIO IUIACTHHKY
tommuuo h= 1 mm. Ha CKOJBKO M3MEHMIAach ONMTHYECKas JJIMHA IyTH, €CJIM BOJIHA MMaJaeT Ha

IIACTHHKY: 1) HOpManbHO; 2) mox yriom 6= 30°?

3aBenywomuii 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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DK3AMEHAIIMOHHBIN BUJET Ne 17
JqucuuniInHa: «Pusukay

1. Paccessnue ceta. 3akon byrepa. PaneeBckoe paccesiHue.

2. KopryckynsipHO-BOTHOBOM JTyaJIi3M CBOMCTB BEIIIECTBA U €T0 OMBITHOE 000CHOBaHME. [ umoresa
ne bpoiinst. OnbITel IO AUQPAKIAH SICKTPOHOB, ATOMHBIX U MOJICKYJISIPHBIX ITyYKOB.

3. 3agaya. Yroa oaMexIy IJIOCKOCTSIMHU IPOIYCKaHHUs MOJspU3aTopa U aHamu3atopa paBeH 45°. Bo
CKOJIBKO pa3 yMEHBIIUTCS WHTEHCUBHOCTH CBETA, BBIXOJSINETO0 W3 aHAIM3aToOpa, €CIU Yroll

YBEIUYHTH 10 60°7?
3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DENEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akagemuka M. /[, MummmoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 18
nucnumnHa: «Pusukay

1. YpaBHeHHe DUHINTEHHA U BHEITHETO (GoTOddeKTa.

2. CranuoHapHble cocTosiHUS. YpaBHeHue Lllpenunrepa /i cTallmOHApHBIX COCTOSAHUH. [IBHKeHUe
cB0OOOAHOM yacTulbl. YacTuia B OJHOMEPHON PSIMOYTOJIbHOM MOTEHIMAILHOM sIME.

3. 3apaua. ['ups, nmojaBeLIeHHAs Ha NpPYKUHE, KoJeOleTcs o BepTHKaIU ¢ aMIuuTynoil A = 4 cwm.
OmnpenenuTh MOJIHY0 dHEepruto E xonebanuit rupu, eciii xecTkocTh npyxuHbl K = 1 kH/m.

3apenyromuii kadeapoi Ycenaxues P.T.

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

DK3AMEHALIMOHHBIN BUJIET Ne 19
qucuuiuinHa: «Pu3nuka»

1. ITonsspu3anus cBeTa Npu OTPaKEHNUHU U MPEIOMIIEHUH. 3aKoH bprocrepa.

2. Mexanuueckue rapMoHudeckue konebanus. ['apmonumueckuit ocuumarop. I[IpyXuHHBIH,
¢u3nyeckuil 1 MaTeMaTHYECKUH MasSTHUKHA. ATOM Bojopoja. I 1aBHOe, opOUTaIbHOE U MarHUTHOE
KBaHTOBbIE yuclia. MarHUTHBI MOMEHT aToMa. KBaHTOBaHHE MOMEHTa UMITYJIbCA.

3. 3anava. Konbiia HeroToHa HaGmMI01al0TCS € MTOMOIIBIO ABYX OJMHAKOBBIX IIOCKOBBITYKIIBIX JIMH3
paauycoM KpuBM3HBI R = 1 M, CJOXEHHBIX BIUIOTHYIO BBINYKJIBIMU IOBEPXHOCTSIMH, TaK YTO
IUIOCKHE TIOBEPXHOCTH JIMH3 MapajuienbHbl. ONpenenuTs paguyc 2 BTOPOro CBETJIONO KOJIBLA,
Ha0JII0/1TaeMOT0 B OTpa’keHHOM cBeTe (A = 660 HM) pu HOPMAJIBHOM Ia/IEHUU CBETa Ha MOBEPXHOCTh
BEPXHEW JINH3BI.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BbICH.IEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 20
mucrturuHa: «duszukay (3 u3 3)

1. UnTepdepeHinonHas KapTuHa OT IBYX KOT€PEHTHBIX HCTOYHHUKOB.
2. Mudpaxiyst Ha KpyriaoM OTBEPCTUH U Ha JTUCKE.
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3. 3amaua. Kaxoii HamMeHblled paspemaromeil cuioi R momxHa oOmajgats audpaxipoHHas
penieTKa, YTo0hI C €€ TOMOIIBI0 MOKHO OBIIIO Pa3pelInTh JABE CIEKTpaIbHbIC JUHUM Kanus (A1 = 578
oM u A2 = 580 um)? Kakoe nHammensbiiee uyncio N IITPHXOB JOJKHA UMETh 3Ta PEHIETKA, YTOOBI

pasp€uiCHuc OBLII0 BO3MOYKHO B CIICKTPEC BTOPOI'O IMOpsAAKaA.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

Ok3aMeHanoHHbIN Oner Ne 21
JUCHUIUIMHA: «DU3uKa»

1. 3akon Mamroca. JIBoitHoe styyenpenomieHue. cKkyccTBeHHas: ONTUYECKass aHU30TPOIHS.
2. Tapmonmueckue komebanus u wux xapakrepuctuka. Juddepenunansnoe ypaBHeHUE
rapMOHUYECKHUX KOJeOaHUM.
3. 3agaua. Ha nudpakuuoHHyro pemietky, coiepxamyro N= 100 mrpuxoB Ha 1 MM, magaer
HOPMaJIbHO MOHOXPOMATUYECKUI CBET. 3puTelibHAs TpyOa CHEKTPOMETpa HaBelACHAa HA MAKCUMYyM
TpeTbero mopsaka. UtoObl HaBecTH TpyOy Ha OPYrol MakCMMyM TOTO K€ MOpsAKa, €€ HYKHO
HOBepHYTh Ha yroi Ag = 20°. OnpeenuTh AJIMHY BOJIHBI A CBETA.

3aBenyouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 22
nucnummHa: «Pusukay

1. KBanroBas runoresa u ¢popmyna [lnanka.

2. KorepeHTHbIE UCTOYHHUKH CBETA.
3. 3anaua. Temneparypa T yepHoro Tena paBHa 2 kK. Onpenenuts: 1) cnekTpajibHYIO IIOTHOCTb

sHepruu usnydeHus U(A, T) mas ninuHbl BOMHBL A = 600 HM; 2) SHEPreTUYECKYI0 CBETUMOCTh R B
WHTEpBaJie ATUH BOJH OT A1 = 590 M 10 A2 = 610 HM.

3aBenymouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'POZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /[, MummmmnoHmukoBa

DK3aMeHaIMoOHHbINH Ouier Ne 23
aucuuIiuinga; «Pusukay
1. ducnepcus ceeta. O61acTH HOPMAIBHON M aHOMAJILHOM TUCIIEPCHU.

2. JIunza. IloctpoeHune u3o00pa>keHus B JIMH3aX.
3. 3amava. OnpenenuTh JUIMHY A O€ryIeil BOJHBI, €ClIM B CTOsSYeH BoJHE paccrostHue | mexmy: 1)

NEepBON U CeIbMOM MYYHOCTSIMU paBHO 15 cM; 2) mepBbIM U YETBEPTHIM Y3JIOM paBHO 15 cM.

3aBenyomuii kadenpoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA3OBAHUS POCCUNCKOM OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 24
qucrunianHa: «Dusukay
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1. BeiBox u3 hopmynsl Ilnanka 3akonoB Buna u Credana-bonbiivana.

2. ITpoxoskiIeHre YacTHIl Yepe3 MOTCHIMAIbHBIN Oapbep.

3. 3agaua. [ns mpekpameHus (orodaddexra, BbIZBAHHOTO OOTy4EeHHEM IUIATHHOBOW IUIACTHUHBI
yIbTPa(UOIETOBBIM CBETOM, HY)KHO TIPUJIOKHTD 3a/ICPKUBAIOIIYIO Pa3HOCTh nmoreHImanos Uy = 3.7
B. Eciu miaTuHOBYIO MJIaCTUHY 3aMEHHTH IUIACTUHOW M3 IPYroro MaTepuala, TO 33JepKUBAIOIIYIO
pa3sHOCTh TMOTEHIMANOB Tpuaercs yeenumuuth A0 Uz = 6 B. Onpenenuts pabotry A, BbIxona
AJIEKTPOHOB C TIOBEPXHOCTH HOBOU TUIACTUHBI, €CIIU JJIS TUIATUHBI padoTa Beixona A1 = 6.3 3B.

3aBexyromuii kageapoi Ycenaxues P.T.

MMWHUCTEPCTBO I:IAYKI/I U BBICILIEI'O QBPA3OBAHP£H POCCI/II\/'ICKOI\/;I OEEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

DK3aMeHaIMOHHbINA OmieT Ne 25
nucuuminHa: «dusukay

1. Audpakuus Opaynrodepa Ha qudpakiuoOHHON pelieTke.

2. SInepublie cwibl. Me3oHbl. OOMEHHBIN XapakTep SACPHBIX CHIL.

3. 3apaua. [1nockas 3BykoBas BojiHa uMeet nepuoa 7' = 3 mc, ammuutyny 4 = 0.2 MM U JUIMHY BOJHBI
A=1.2 m. Jlns Touek cpefpl, yAaJeHHBIX OT UCTOYHMKA KOJI€OaHUM Ha pacCcTOsIHUE X = 2 M, HalTH: 1)
cvmemenne &(x,f) B MoMeHTt = 7 Mc; 2) ckopocTh O&(x,1)/0t u yckoperne 0%E(x,1)/0t2mns Toro xe

MOMeHTa BpeMeHHu. HauanbHyto ¢a3y KoneOaHuii NpUHATh paBHOW HYIIIO.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CIU<OI71 OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 26
JqucrunianHa: «Dus3ukay

1. Baeumnuit poroaddext u ero 3akoubl. OnbITel CToneToBa. @OTOHBI. YpaBHEHHE DUHIITEIHA TS

BHemHero Gororddexra.
2. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.
3. 3apaya. CpeHEKBaIpaTUUHOE 3HAUEHNE UHAYKIIMY MarHUTHOT'O MOJISl B AJIEKTPOMarHUTHOM

BosiHE paBHO B=2.50 uTn. KakoBa HHTEHCUBHOCTB 3TON BOJIHBI?

3aBenyromuii kadeapoii Ycnaxues P.T.

Kpurepun oneHku 3HAHMH CTYJAEHTA HA JK3aMeHe

Ouemca «OTJIHYHO» BBICTABJIACTCA CTYACHTY, IMOKAa3aBUIICMY BCECTOPOHHUE, CUCTEMATU3NUPOBAHHBIC,
riyOOKHe 3HaHUS Y4eOHOH MporpamMmbl JUCIHUIUIMHBI M YMEHHE YBEPEHHO INPUMEHSTh UX Ha
IMMPAKTUKE MpU PCIICHHUU KOHKPCTHBIX 3ajad4, CBO60)IHO€ " MpaBUIIBHOC o0ocHOBaHHE IMPUHATBIX
pELICHUN.

Ouemca «XOpomIo» - BBICTABIACTCA CTYACHTY, €CJIM OH TBEPJAO 3HACT MaTCpHUall, rPaMOTHO U
nmo CymecCTBy Hu3jaraet €ro, ymMeCcT MNPUMCHATH IOJYYCHHLIC 3HAHHA HaA IIPAKTUKE, HO
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JIOIIYyCKaeT B OTBETE WM B PEUIEHUM 33Ja4 HEKOTOpPbI€ HETOYHOCTH, KOTOPBIE MOXKET
YCTPAHUTh C NOMOIIBI JOMOJHUTEIBHBIX BOIPOCOB IIPENOIABATENS.

OneHka «yAOBJETBOPUTEJIbHO» - BBICTABISCTCA CTYACHTY, IIOKa3aBIIeMy (parMEeHTapHBIMH,
pPa3pO3HEHHBIN XapakTep 3HAHWUN, HEJAOCTATOYHO MpaBWIbHBIE (OPMYITHPOBKU 0A30BBIX MOHSATHUH,
HapyUIEHUs JIOTMYECKOM IOCJIEI0BATEIbHOCTH B H3JIOKEHHMM IPOrpaMMHOIO Marepuaia, HO Ipu
TOM OH BJIaJIeeT OCHOBHBIMHU pa3feliaMu y4yeOHON MporpaMMbl, HEOOXOJUMBIMU UIsl JajIbHEHUIIEro
00y4eHHUsI M1 MOXKET IIPUMEHSTh MOJIyY€HHBIC 3HAHUS 110 00Pa3Ily B CTAHJAPTHOW CUTYAIHH.

OneHka «HeyI0BJIeTBOPHUTEJBHO» - BBICTABIACTCA CTYICHTY, KOTOPBIH HEe 3HaeT Ooubluei
YacTH OCHOBHOTO COJEpkaHUS Y4eOHOM HporpaMmbl TUCIHUIUIUHBL, JOMYCKaeT TrpyObie
om0k B (POPMYIUPOBKAX OCHOBHBIX HOHSATHH AMCHUIIMHBI W HE yMEEeT HCIOJIb30BaTh
MOJIyYCHHbIEC 3HAaHUS NPU PEUICHUN TUIIOBBIX PAKTUYECKUX 3a/1a4.

KoMmmuiekT 1a6opaTopHbix pador

i Haumenoanue 1a6. padot

Ne paznena
TUCTIATITAHBI

1. Il cemectp

=
no

O6paboTka pe3yabTaToB (U3UIECKOTO IKCIIEPUMEHTA.

Onpeznenenye ycKoOpeHus: CBOOOJHOro najaeHus () ¢ MOMOIIbIO
MAaTEMATUYCCKOT'O MasiTHHUKA

OHpeI[eJ'IeHI/Ie MOMCHTA MHCPIIUHU C TIOMOIIBIO MAadTHHUKA
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MakcBenia

Onpenenenne k03P PuLneHTa BHYTPEHHETO TPEHHS KHUJIKOCTH IO
Metony Ctokca

OmnpeneneHre OTHOLIEHHS TEIUIOEMKOCTEN BO31yXa IpH
HOCTOSIHHOM JJaBJIEHUH U 00beMe

3. 3. Il cemectp

W3ydeHue 351eKTpoOru3MEepUTEIbHBIX TPUOOPOB

W3yuenne paboThl IEKTPOHHOTO ocuuyuiorpada

OnpeneneHI/Ie pa6OTBI BbIXOJa 3JICKTPOHOB U3 METaJljla

N3ydeHune aneKTpuuecKux CBOMCTB CErHETOAIETPUKOB

OnpeneneHHe OTHOIICHMUS 3apsaa 3JICKTPOHA K €TI0 MacCe
MCTOJOM MAarHe€TpoHa.

4, 4. IV cemectp

JIMH3BI U uUX MNOTpCIIHOCTH

OrnpezenieHre pacCTOsTHUS MEXY easiMu B onibite FOHTa

HccnenoBanue 3akoHa Mantoca 1 IPOXOXKICHUS
HOJIIPU30BaHHOTO CBETAa uepe3 (pa3oByIO IIIACTHHKY

Omnpenenenne GOKYCHBIX PACCTOSHUN MOJIOKUTEIBHON U
OTpHULATENIbHOM JIMH3 MeTo1I0oM beccens

Kputepuu oneHku:

— 32 BBINIOJIHEHUE OJJHOH J1a00paTOpHOI paboTHI CTYIEHT Moityyaet 4 6asia.
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