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IMacnopT ¢poHIa OLIEHOYHBIX CPEACTB 0 JUCHHUILIHHE «DU3HKa»

Ne
m\it

Kontponupyemsie paziensl 1ucuu-
IJINHEBI

Kox xonTpOnmnpy-
€MOI1 KOMIIETEH-
1850

HanmMmenoBanue O1leHOYHOTO
CpeAcTBa

1

®du3nuecKrue OCHOBEI MEXaHUKHU

OIIK-3

CriocoOeH UCIoNb30BaTh Ma-
TeMaTU4eckne, (U3HUYECKUE,
(U3NKO-XUMHUYECKHE, XUMH-
YECKUE METOIBI JIUIsl PEIICHHUS
3amad  MpoheCcCHOHAIBHOM
JeSITETbHOCTH

OCHOBBI MOJIEKYJISIPHOM (pr3HKa, U
TEePMOJMHAMHKA

OIIK-3

Crioco0OeH UCToab30BaTh Ma-
TeMaTudeckue, (Qu3nUecKue,
(U3HKO-XMMHYECKHE, XUMHU-
YECKUE METOJIBI ISl PEIICHHUS
3amad  Mpo(heCcCHOHAIBHOM
JeSITeTbHOCTH

DNEeKTPUYECTBO U MarHETU3M

OIIK-3

Crioco0GeH uCrnoab30BaTh Ma-
TeMaTU4ecKue, (U3HUYECKUE,
(U3NKO-XUMHUYECKHE, XHUMH-
YECKUE METOJIBI ISl PEIICHHUS
3aa4 poQecCHuOHATBHON
JESTEITbHOCTH

Konebanud v BOJTHBI

OIIK-3

Croco0GeH uCrnoiab30BaTh Ma-
TeMaTU4ecKue, (U3HUYECKUE,
(U3NKO-XUMHUYECKHE, XUMH-
YECKUE METOJIBI JUISI PEIICHHUS
3ajad  NMpodecCHOHAIBHOM
JeSITEILHOCTH

Ontuka. KBanToBas npuposa
U3IIy4YEHHUsI. DIIEMEHTHl KBAHTOBOM
(bM3UKH aTOMOB M MOJIEKYII.
DneMeHTHl GU3UKH aTOMHOTO Sipa
HUDJIEMEHTAPHBIX YaCTULL

OIIK-3

Croco0eH uCrnoab30BaTh Ma-
TeMaTuueckue, (Quznyeckue,
(bU3UKO-XMMHYECKHE, XUMHU-
YECKUE METOIbI JJIS PelIeHHUs
3amau  mpodeccroHanbHOM
NEeSTeTbHOCTH




IlepeyeHb 01IeHOYHBIX CPEACTB.

No i/

HauMeHoBaHue OIIEHOYHOTO
cpencTBa

Kpartkas xapakrepuctuka
OLICHOYHOT'O CPEJICTBA

[IpencraBieHue O1EeHOYHO-
ro cpeacta B hoHIC

3amaua

[Ipobnemuoe 3ananue, B KO-
TOpPOM OOy4aroIeMycsi mpej-
JaraloT  OCMBICIHTH peallb-
HYI0 TNpOpECCHOHAIBHO -
OpPUCHTUPOBAHHYID  CUTYya-
10, HEOOXOAUMYIO ISl pe-
IICHHS TAHHOM MPOOJIEMBI

3aaHus 11 PEIICHUS
3aJa4u

JIaboparopHoe 3a1aHue

BbimosiHeHHE CTYAEHTOM Jia-
OopatopHOii pabOTHI MO pas-
Jenam

Komrutekt 1abopaTopHbIX
pabot

KonTponbHas padora

CpencTBo MPOBEPKU YMEHUI
MIPUMEHSATD MOJTyYeHHBIE
3HaHUA AJI1 peUleHHs 3aaad
OIIPE/ICJIEHHOr0 TUIIA 110 TEME
WM pa3eny y4eOHOM amc-
UUTUTHHBI.

KoMmiekT KOHTPOJIbHBIX
3a/laHMi 110 BapuaHTaM

Bonpocs 11 py6exxHoit at-
TeCTaluu

CpenctBo KOHTpOI ycBOe-
HU Yy4eOHOro Marepuasa.
[IpoaykT camoCTOSTENbHON
paboThl CTyAeHTa, MPEACTaB-
JSIOMUN cO00M KpaTKoe W3-
JIOKCHUEC B IIMICBMCHHOM BUJIC
TEOPETUYECKOTO MaTepuaa

[Iepedyens BonpocoB

3ayeTHO-PK3aMEHALIMOHHBIE
MaTepUaIbI

CpencTBo KOHTPOJISL yCBOE-
HUS y4eOHOro Marepuaia Te-
MBI, pa3/ielia Wiu pa3/iesioB
JTUCIUIUIMHBL, B BHJIE coOece-
AO0BaHUA IperiogaBaTteiisds U
oOyyaromierocs

KommiekT 3auetTHo-
3K3aMEHALIMOHHBIX OMJIETOB




KENC-3AJIAUYHN

2 cemecTp
3amanue 1

1. /IBe aBTOMAIINHBI ABUXKYTCS IO JOPOTaM, yrojl Mexay KOTopbiMu, a = 60°. CKOpoCTh aBTOMAIINH
01= 54 kM/9 1 v2= 72kM/4. C KaKoi CKOPOCTHIOV yIAISIFOTCIMAIIMHBI OJTHA OT APYroit?

2. Opynue, XKeCTKO 3aKpeIUICHHOE Ha IKEJIEe3HOJOPOKHON minatdopme, MPOU3BOAUT  BBICTPEI
B/IOJIb TOJIOTHA JKEJIE3HOM Joporu mnoj yriaom o = 30° Kk JuHUM Topu3oHTa. OnpeneinTh CKO-
pocTh Uz oTkata maaT@OpMbl, €CIU CHapsJ BBUIETACT CO CKOpocThio Ui = 480 m/c. Macca
1aT(OpMBbI C OpyIMEM U cCHapsaamMu M = 18T, macca cHapsga mMi = 60 kr.

3ananue 2

1. lap maccoii M= 1 Kr IBMDKETCSI CO CKOPOCTBIO 01= 4 M/C W CTAJIKMBAETCS C IIAPOM MacCoi
M2=2KT, IBIXKYILIUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI cCKOpOCTHUL U U2 IIAPOB IO~
cie ynapa? Y aap cuutaTh aOCOIIOTHO YIIPYTHM, IIPSMBIM, LIEHTPATbHBIM.

2. OnpenenuTh KOIMYECTBO TEMIOTH Q, KOTOPOE HAaI0 COOOIIUTHL KUCIopoay oobemom V = 50 i1 ipu
€r0 N30XOPHOM HarpeBaHWH, YTOOBI JaBJICHHE Ta3a MOBbICHIOCH Ha Ap = 0,5 Mma.

3ananue 3

1. neanpHblil ra3 coBepiaet uukia Kapuo npu temneparypax remwtonpuemuuka 72 = 290 K u remo-
ornatunka 71 = 400 K. Bo ckonbpko pa3 yBenudyutcst KO3QQPUIIMEHT MOJIE3HOro JeUCTBUA 1| LIUKIIA,
€CJIM TeMIIepaTypa TeIIooTaaTyuka Bo3pacrer 10 71 = 600 K?

2. Haiit Maccy MBOJbI, BOILIEAIICH B CTCKIISIHHYIO TPYOKY ¢ auamerpom kaHaia d = 0,8 mm, omy-
LIEHHYIO B BOAY Ha Majyto ri1yOuHy. CUMTaTh CMaylBaHUE MOJTHbBIM.

3aganue 4

1. IIpu u3oTepMUUecKOM paciMpeHuu azora npu temneparype 7 = 280 K ob6beM ero yBenuuuiics B
nBa paza. Onpenenuts: 1) cOBEpIIEHHYIO MPU PACIIMPEHUH Ta3a padboty A; 2) usmenenue AU BHyT-
peHHel sHepruu; 3) KOIMYEeCTBO TEIUIOTH Q, momydeHHoe razoM. Macca azora m = 0,2 Kr.

2. WUneanwublii ra3 cosepriaet 1ukia Kapao. Temmeparypa TiTemiooTaTunka B 4eThipe pasza (N = 4)
OoJbllle TeMIepaTyphl TeronpueMHuka. Kakyro A0 @ KOJMYecTBa TEIUIOTHI, MOJIYYEHHOTO 3a
OJIMH LUKJI OT TETUIOOTAaTYMKA, Ta3 OTAACT TEIJIONMPUEMHHKY?

3aganue 5

1. Kakyro paboTy A Hajo COBEPLIMTHh MPU BBIIYBAHWU MBUIBHOTO MY3bIps, YTOOBI YBEJIUYHUTH €TO0
o6wseM ot V1 = 8 cm® 10 V2= 16 cM3? Cuntats mporecc H30TepMHUECKHUM.

2. Ha ckambe JXKyKOBCKOTO CTOMT YEJIOBEK U JIEPXKHUT B PyKaX CTEP)KEHb BEPTHKAIBHO MO OCH CKa-
MbHU. CKaMbsl C YEJIOBEKOM BpalllaeTcs ¢ YIriaoBoil ckopocThio w1 = 4 pan/c. C Kakoil yriioBoi cKopo-
CTBbIO @2 OyJEeT BpaIIaThCs CKaMbsl C YEJIOBEKOM, €CIIM MOBEPHYTh CTEP)KEHb TaK, YTOOBI OH 3aHSUI
rOpPU30HTANIBHOE NOJ10XkeHNe? CyMMapHbIi MOMEHT MHEPLMH Y€I0BEKa U CKaMbU J=5«kr-
M2 . JlmunHa crepxHs £ = 1,8 M, Macca M = 6 kxr. CUUTATh, YTO NEHTP MACC CTEP)KHS C UeTOBEKOM
HaXO/UTCS Ha OCU TIATPOPMBI.

3aganue 6



1. Kakas pabota 4 OyAeT coBepIiieHa CHJIaMU TPABUTAIIMOHHOTO TOJIS NIPH MaJeHUU Ha 3eMITIO Tella
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 6eCKOHECUHOCTH?

2. Touka yyacTByeT OJHOBPEMEHHO B JIBYX B3aWMHO MEPIEHIUKYISAPHBIX KOJEOAHUAX, YpPaBHEHUS
KOTOpBIX X = Aisinwit u y = Azcoswat, tne A1 =8 em, A2 = 4 cm, w1 = w2 = 2¢1, Hamucats ypaB-
HEHUE TPACKTOPUU U MIOCTPOUTH ee. [lokazaTs HampaBIeHHUE TBUKEHUS TOYKH.

3cecmecTp
3amanue 7

1. B ckpemieHHbIE IO IPSMBIM yIIIOM OJHOPOAHBIe MarHuTHOE (H = 1 MA/M u anektpudeckoe (£ =
50 kB/m) mons Baeren woH. [Ipu kakoi CKOPOCTH V MOHA (IO MOJYJIIO M HAMPABJICHHUIO) OH OYyIeT
JIBUTATbCS B CKPEHICHHBIX MOJISIX MPSIMOJIMHEHHO?

2. OnpenenuTs MarHUTHBIA MOTOK @, MPOHU3BIBAIOIINKA COJICHOU, eciau jmHa £ = 50 ¢cM u Mmar-
HUTHBIA MOMEHT pm= 0,4 BO.

3aganue 8

1. Konb1io 13 MeqHOro nposoaa Mmaccoit m = 10 r momenieHo B 0OJJHOPOAHOE MarHUTHOE T0JIe

(B =0,5 Tn) Tak, 4TO IIOCKOCTh KOJIbIIA COCTABISIET Yrou £ = 60° ¢ TMHUAMH MAarHUTHOW WH/TYKIIUH.
Omnpenenuts 3apsia Q, KOTOPBIN NPOUJET MO KOJbLLY, €CIIU CHATh MarHUTHOE T10JIE.

2. VcTrouHuK TOKa 3aMKHYJIM Ha Katymky conporusieaneM R = 20 Om. Yepes Bpemsi t = 0,1 ¢ Toka
| B kaTymke gocturna 0,95 npenenbHoro 3HaueHus. OnpeaenuTs THAYKTUBHOCTD L kaTymky.

3ananue 9

1. DnexTpoH ABMKETCS BAOJb CHJIOBOM JIMHMM OJHOPOJIHOIO 3JIEKTpUUECKOro mosisi. B HexoTopoii
TOUKE MOJISI ¢ MOTeHUUaAIOM @1 = /(0 B 31eKTpoH uMen ckopocts Vi = 6 Mm/c. Onpeaenuts NoTeH-
Ul (2 TOYKH TIOJIS, TOUIS 10 KOTOPOU AIIEKTPOH IMOTEPSET MOJIOBUHY CBOCH CKOPOCTH.

2. TInockuit KoHAEHCATOp ¢ MIOMAAbI0 MIacTHH S = 200 cym? Kaxaas 3apsKeHa J0 Pa3sHOCTH MOTEH-
nuanoB U = 2 kB. PaccrosHue Mexay miaactuHamu d = 2 cm. J{usnekTpuk — crekio. Onpenenurhb
sHepruto W nosst KOHJeHCAaTOpa U INIOTHOCTh SHEPTUU @ TTOJIS.

3ananue 10

1.3/1C Oatapeu ¢= 12 B. Ilpu cune toka [ = 4 A KII/] Gatapeu n = 0,6. Onpenenuts BHyTpeHHEe
conpotusieHue R; 6atapeu.

2. Cuita TOKa B LIENH U3MEHSIETCSI CO BpeMeHeM 110 3akoHy | = loe™. OnpenenuTh KOJMYECTBO TEILIO-
TbI, KOTOPOE BBIJEINUTCS B IPOBOAHMKE cONpoTUBIeHHEM R = 20 Om 3a BpeMs, B TEUEHUE KOTOPOTO
TOK yMEHBIIHTCA B € pa3. Kospduuuent a npuusts papueiv 2 - 1072c™.

Samanme 11

1. TTo 1ByM CKpEIICHHBIM MO/ MPSIMBIM YTIJIOM O€CKOHEYHO UTMHHBIM MPoBooM TekyT Toku | u 21 (I
=100 A). Onpenenutb MarHUTHYIO MHIYKIUIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

2. KBazmparHasi mpoBOJIOYHAsI paMKa pacIioyiokeHa B OJHOM TUIOCKOCTH C JUTMHHBIM MPSIMBIM TTPOBO-
JIOM TaK, YTO JIB€ €€ CTOPOHBI MapajuieibHbl MpoBoay. [1o paMke U IpoOBOY TEKYT OJMHAKOBBIE TOKU
I =200 A. Onpenenuth cuny F, neficTByromyro Ha pamMKy, €ciid OJvKalInas K MpOBOAY CTOPOHA
PaMKH HaXOJMUTCS OT HETO Ha PaCCTOSIHUU, PAaBHOM €€ JUINHE.

3anadue 12



1. Crepxenp mmuHOM € = 20 cM 3apspKeH paBHOMEPHO pacHpelelICHHBIM 3apsioM C JIMHCHHOU
mroTHOCTHIO T = 0,2 MKKi/M. CTepikeHb Bpamaercs ¢ yactotoit n = 10 ¢! oTHocHTenBsHO ocw, mep-
MEHIUKYJISIPHOM CTEP>KHIO M MPOXOAsIIe yepe3 ero Koneu. OnpenenuTs MarHUTHBIA MOMEHT Pm,
00YCIIOBJICHHBIHN BpAIICHUEM CTEPIKHSL.

2. MarHUTHBI MOMEHT Pm TOHKOTO MPOBOJSIIErO KOJBIA Pm = 5 A - M°. OnpeaeanTh MarHUTHYIO
UHAYKIHIO B B Touke A, HaXxoJsmIelicsa Ha OCH KOJIbIa M YAAJIEHHOM OT TOYEK KOJbIla Ha PAacCCTOSTHUE
r =20 cm (puc. 7).

3ananue 13

1. ITo Tpem mapaljIeNIbHBIM MPSMBIM IMPOBOJIAM, HAXOAAIIUMCS Ha OJMHAKOBOM pacctostaun d = 20
CM JIpyT OT JApyra, TeKyT oanHakoBbie Toku [ =400 A. B n1Byx mpoBoaax HampaBieHHs] TOKOB COBIIA-
JAIOT. BBIUKMCIATG 71 KaXJ0TO M3 NPOBOJOB OTHOUIEHWE CHWJIbI, JACHCTBYIOIIEH HAa HEro, K €ro
JUIMHE.

2. luck pagmycoMm R = 8 cM HeceT paBHOMEPHO pacmpeAesieHHbINH Mo MmoBepxHOCTH 3apsia (o = 100
uKn/M?). OnpenennuTh MaTHUTHBIA MOMEHT Pm, OOYCIOBIECHHBIH BpPAIIEHUEM JHCKA, OTHOCHTEIEHO
OCH, IIPOXOJSIIECH Yepe3 ero LEHTP U MEePIEeHAUKYISIPHON IJIOCKOCTH IUCKa. YTIIOBas CKOPOCTb
BpalieHus qucka o = 60 pan/c. 5.

4cemectp
3ananue 14

1. Cpennss sHepreTHyeckas CBETUMOCTh R mosepxnocTu 3emmu pasHa 0,54 JIx/(cm?> mun). Kakosa
J0JKHA ObITh TemnepaTypa I MOBEpXHOCTH 3eMJIH, €CIIU YCIOBHO CUMTATh, YTO OHA M3JIy4aeT Kak
cepoe Teno ¢ koddduimeHToM 4epHoTh ar=0,25?

2. Ha nuHKOBYIO IJIaCTHHY HAIPABICH MOHOXPOMATHYECKHH My4OK cBeTa. DOTOTOK MpeKpamaeTcs
IpHU 3ajepkuBarolield paznoctu norenuuanos U = 1,5 B. Onpenenuts yiMHY BOJIHBI A CBETa, Maja-
IOLLET0 Ha IJIACTHHY.

3ananue 15

1. Onpenenuts UMIYJBC pe HIEKTPOHA OTIAauH, eciiu (OTOH ¢ 3Heprueit 1= 1,53 M»B B pesynbTa-
T€ paccesHusi Ha CBOOOHOM BJIEKTPOHE MOTEPsT Y3 CBOEH SHEprHH.

2. TIpu kakoit ckopocTH B (B I0JIX CKOPOCTH CBETA) PEISTHBUCTCKAsE Macca JIFo0O0i YacTUIIbl BEle-
cTBa B N = 3 pasa 0oJbllie MacChl MOKOA?

3ananue 16

1. Temnepatypa abcontotHo yepHoro Tena T =2 kK. OnpenenuTts AJIMHY BOJIHBI Am, HA KOTOPYIO
MIPUXOIUTCA MAKCUMYM SHEPTUU U3IIYUEHHUS], U CIIEKTPAIBHYIO IIJIOTHOCTh SHEPTE€TUYECKOU CBETH -
MOCTH (U3JTy4aTeIbHOCTH (I3, T)max VISl TOM UTHHBI BOJIHBIL.

2. ®oroHn ¢ sHepruei € = 10 5B mamaer Ha cepeOpsAHYIO IWIACTHHY H BEI3EIBacT hotodddekt. Onpe-
ACIIUTb UMITYJIBC p, HO.HyT—IeHHI)II\/'I HHaCTHHOI)’I, €CJIM IPUHATH, YTO HAIIPABJICHUSA ABVIXCHUSA CbOTOHa n
(bOTO2IEKTPOHA JIeXkKAT Ha OAHOM MPSIMOH, NMEePIEeHAUKYIIPHON TOBEPXHOCTH IJIACTHH.

3anadue 17

1. Bo ckoibKo pa3 u3MeHHUTCs iepuo]i 7' BpallleHHe JIEKTPOHA B aTOME BOJIOPO/ia, €CIIU MPH Mepexo-
JIe B HEBO30Y)KJIEHHOE COCTOSTHIE aTOM M3JIy4IrJT (DOTOH C IJTUHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuxX 3HAYCHUSIX KHHETUYEeCKOH HepruM 1 3JIeKTpoHa OLIMOKa B OINpeIeIEHUH J1eOpOHIeBCKO
JUTMHBI BOJIHBI AMITO HEPENATUBUCTCKON (popmyre He mpeBbimaet 10%7?



3ananue 18

1. Anpda-yactuiia HaxomuUTCs BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIbHOM
MOTEHUIHAIbHOM siluKe. Vcrmonb3yss COOTHOIIEHHE HEONPEeIeHHOCTEH, OLIEHUTh UIUPHUHY
{ suKa, ecli U3BECTHO, YTO MUHUMAIbHAS dYHEPTHUS o-4aCTHUIBI Emin = 8 M»aB.

2. CpenHee Bpems u3HH At aTomMa B BO30YKJIEHHOM COCTOSIHMHM coctaBiser okono 108 c. Ilpu
nepexoie  aromMa B HOPMajbHOE  COCTOSIHME  HUcHyckaercs  (OTOH, CpeaHsisi  JJIMHa
BOJIHBI <A> KoToporo paBHa 400 HM. OLEHUTh OTHOCUTEIBHYIO IHMPUHY AA/AM3ITydaeMou CIek-
TPaJIbHOM JIMHUH, €CJIM HE TMPOUCXOAUT YIIUPEHUS IMHUU 32 CUET APYTUX MPOLIECCOB.

3ananue 19

1. DieKTpOH HAXOAWTCS B OCCKOHEYHO IIYOOKOM,  OJHOMEPHOM, MPSMOYTI'OJBbHOM ITOTCHIIHAIb-
HOM SIIMKe mmpuHON £. B kakux Toukax B mHTepBasie 0<X<{ MIOTHOCTH BEPOSATHOCTH HAXOXKIC-
HUS 3JICKTPOHA HAa BTOPOM M TPEThEM JHEPIreTHYCCKUX YPOBHSX OJMHAKOBBI? BBIUMCINTEH IUIOT-
HOCTh BEPOSITHOCTH JUISI 3TUX TOUYeK. PemeHne moscHUTh rpadukoM.

2. Onpenenuts uncio Nsijiep, pacmagaonuxcs B TeueHue Bpemenu: 1) t1=1 muH;

Kputepuu onenku:

—CCJIK CTYACHT NIPAaBUJIbHO PCIINII OAHY 3a/1a1y, TO OH ITOJIY4YacT 2,5 Oamna.

Bonpocsl pJis1 py0exkHoi aTTecTanuu

BTtopoii cemectp
Bomnpocs! k nepBoit pyOexxHO aTTecTanuu

1. MarepuanbHas TOUKa, panyc-BEKTOP, BEKTOPHI IEpEMELEHHsI, CKOPOCTH, YCKOPEHHUs. 3aKOH
JBUKEHUS, TPACKTOPHS U PONJCHHBIN ITyTh.

N

JIBM>KEHHE 110 OKPY)KHOCTH. BEKTOpBI yIJIOBOM CKOPOCTH M YIVIOBOTO yckopeHus. CBs3b

JIUHEWHBIX U YTJIOBBIX KHHEMAaTUYECKUX BEJIIMYHH.

[TepsrIii 3ak0H HproToHA. IHEepunanbHbie CUCTEMBI OTCUYeTa. Macca, UMITYJIbC, CHIIA.

Bropoii 3akoH Herotona. Tperuii 3akoH HeroToHa.

Bec Tena. HeBecomocTs. Cuiibl TpeHus.

Pabora cumnbl, MomHOCTh. Kunetnueckas sHeprus [lorenuunanpHast sHeprus. CBsi3b MEXAY CHUIION

Y MOTEHIMAJIbHON SHEPTUEH.

CoxpaHeHue MOJTHOM MEXaHUYECKOW SHEPTUH MaTepUalIbHOM TOUKHU B M0JI€ TOTEHIIUAIbHBIX CHIL.

IIeHTp Macc ¥ 3aKOH €ro JIBUKECHHUS.

3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA CUCTEMBI MaTEPHAIBHBIX TOYEK.

10. MowmenT nHepumu. KuHetndeckast SHEPTHs BpaIIaloNIerocss TBEPIOTo Teina. MOMEHT MMITyIbCa,
MOMEHT CUJIbI OTHOCUTEIIBHO OCH.

11. JIaBiieHne B )KUIKOCTAX U Ta3ax. 3akoH [lackais.

12. 3akoH Apxumena.

13. YpaBHeHHE HEPA3PBIBHOCTH

14. VYpaBuenue bepnymiu.

15. Jlamunapuoe Teuenne. TypOynentHoe Tedenue. Yucno PeitHonbca.

16. BszkocTs.

17. TIIpeobpa3oBanus ['amunes. Mexannyeckuil NpuHIUN OTHOCUTEIbHOCTH. [locTynarsl cniennanb-

Hoi Teopun otHOcuTensHOCTH (CTO).

o kW
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18.
19.
20.
21.
22.

23.

24,

25.

CoNo~wNE

[IpeobpazoBanus Jlopenia

PensTuBucTCKUit 3aKOH MpeoOpa3zoBaHMs CKOPOCTEH.

Pensruuctckuii ummynsc. PenstuBuctckast gopma Broporo 3akona HeroTona.

3aKOH B3aUMOCBSI3U MacChl U SHEPTUU.

lapmonnueckue kojebaHHUA M HUX XaPaKTEPUCTHUKHU. HuddepenunansHoe ypaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.

Mexanuueckue rapmoHuyeckue konebanus. Kunernueckas 1 moTeHIMAIbHAS SHEPTUU TAPMOHHU-
YeCKUX KOJeOaHuH.

lMapmonunueckuit ocuustop. [pyxkunaeii MagTHuK. Ou3nueckuil MassTHUK. MaTeMaTH4ecKuil
MasiTHUK.

Mexanunueckue BosHbL. [IpogoabHbIe U onepeyHbie BOMHBI. [[1Ha BOITHEIL.

Bormpocsl ko BTopoii pyOeKHOH aTTecTanuu

Cratuctuueckas pusuka 1 TepMOJIMHAMUKA.

Macca u pazMepbl MOIEKYI.

Tepmoaunamuueckue napamerpsl. MieanbHelil ras.

VYpaBHEeHHE COCTOSIHUS UA€aIbHOTO ra3a. 3akoH JlaabToHa

OnpITHBIE ra30BbIE 3aKOHBI.

Xa0TUYHOCTh MOJIEKYIISIPHOTO JIBH>KEHHSI. CpeiHssl CKOPOCTh MOJIEKYJL.

[TonsiTue abcontoTHON TemnepaTypsl U OcCHOBHBIE nonoxeHust MKT.

3akoH MakcBeiia 0 pacipeielIeHU MOJIEKYII UJI€aIbHOTO Ta3a 0 CKOPOCTSIM.
Bapomerpudeckas popmyna.

10. Cpennee 4yuCiIO CTOJIKHOBEHHH U CpeIHAS JUTMHA CBOOOIHOTO Ipobera MOJIEKYII.
11. SIBnenus mepeHoca.

12 Ilpenmet tepmoaunamuku. OCHOBHBIE oripeneneHus. BHyTpenHss sneprus cuctemsl. Konuye-
CTBO TEIUIOTHI.

13.I1epBoe HaYaIO TEPMOAMHAMUKH.

14 . TennoemkocTh ra3a. ®u3nyecKuil CMbICI YHUBEPCAIBbHOM ra30BOM OCTOSHHOM.
15.ITpuMeHeHne epBOro Havajaa TEPMOJIMHAMUKH K M30IIpOLIECCaM.
16.AmnabaTHsiil porecc. [lomuTponHbii mporecc.

17.Kpyrosoii npouecc. O6paTumble 1 HEOOPAaTUMBbIE POLIECCHI.

18.2HTpONH.



19. Bropoe Hauano TepMOAMHAMHUKH.

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

22 .3otepmbl Ban-gep-Baanbca.

23.BHyTpeHHss SHEPTUs peaabHOro rasa.
24.9ddext xoynsa-TomcoHa.
25.IToBepxHocTHOE HaTspKeHUEe. CMadynBaHUE.
26.Vcnapenue u miaBjeHUE.

Tpetuii cemectp
Bormpocs! k mepBoii pyOeKHON aTTeCTaIlMN

1.DnexTpu3anus Tei. IIESKTPUUECKUN 3apsil. 3aKOH COXpaHEHU 3apsia.

2. 3akoH KyrnoHna.

3.0Onektpuyeckoe noie. HanpsykeHHOCTh AJIEKTPUYECKOTO MOJIS.

CuioBbl€ JIMHUM MAarHUTHOTO TIOJISL.

4.PaboTa moins mpU TMEpeMEIIeHUH 3apsia.

5. TloreHuuan, pa3HOCTh MOTEHIIMAJIOB.

6. HampspkeHHOCTh Kak TpaJleHT MOTeHIIMala. DKBUIIOTEHIIUAIbHbIE TOBEPXHOCTH.
7. lonsipuzanust IUAIEKTPUKOB. HanpsiskeHHOCTH MOJISt B TUAJICKTPHKE.

8. DnekTpoeMkocTh. Konnencaropsl. [IpuMenenue KOHIEHCATOPOB.

9. DHeprus 3AEKTPOCTATHUECKOTO MOJIS.

10.Onexkrpruueckuii Tok. Cuna Toka. [locTosiHHBIN TOK.

11.3akon Oma jyuist yuactka nenu. ConpoTUBIIEHHE TTPOBOTHUKA.

12.Tunbl coeMHEHUS TTPOBOJIHUKOB.

13.Ctponnue cumnbl. 9JIC. 3akon Oma uisi MOJTHOM LIETIH.

14.3akon J[xoyns-JIenna. Pabota Toka. MomHocTh TOKa.
15.25eKTponpoBOIHOCTh TBEPbIX Tel. [Ipupoaa Toka B MeTasuiax.
16.MaruutHoe 1nosie. CUIOBbIe TUHUU MarHUTHOTO 1oJisl. HanmpsokeHHOCTb.
17.3axon buo- Capapa-Jlamaca.

18.Cuna Amnepa. BzaumonelicTBre napasuieabHbIX TOKOB.

19.Cuna Jlopenia.

Bomnpock! ko BTOpoit pyOexxHOi aTTecTanuu

1.BemiectBo B MarHUTHOM mnoiie. IlapamarneTwku, AMamMarHETHKH.

2. D¢ dexr Xomna.

3.Hupkymnsnus BekTopa B MarHuTHOTO 1OJIST B BAKyyMe.

4.Teopema ['aycca uis mons Bektopa B.

5. Pabora no nepemenieHno NpoBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

6. DnekTpoMarHuTHasi MHIYKIMS. MarHUTHBIM TOTOK.

7. 3aKOH AJIEKTPOMAarHUTHOW HMHAYKIUHU M IpaBuiio JlopeHua.

8. Camounaykuus. D/1C- caMoMHIyKIINY.

9. UHIyKTHBHOCTh TPOBOJHHMKA ¥ B3aMMHAasi MHIYKTHBHOCTh. DHEPTUsS MarHUTHOTO TOJIS.
10. OnexTpomarautHoe mose. Tok cmemenus. BuxpeBoe moie.

11. Ilepemennsiii TOK. JleiicTByIOLIee 3HAYEHUS HAMPSKEHHS] U CHIIBI TOKA.

12. UHAyKTUBHOCTH U €MKOCTD B IIeTIH IEPEMEHHOTO TOKA.

13.3akon Oma 1711 e NEPEMEHHOTO TOKA.

14.KoneGatenbHblit KOHTYp. @opmyna Tomcona. CoOCTBEeHHBIE KOJeOaHUS.

15. CBoOo/HbIE U BBIHYXKJIEHHbIE KOJeOaHus. DIeKTpUYECKHUE aBTOKOJIEOaHUs.

16. Pe30HaHC TOKOB M HaIpsSKEHUMU.

17. XapakTepHCTUKH KoJieOaHUs Mpoliecca, Iepruo, 4acToTa, aMIUIMTYAa, (ha3a KoreOaHHi.
18.OnexTpoMarauTHBIE BOJIHBI .BOJTHOBBIE ypaBHEHHUE.



19. DHeprus 3neKTpoMarHuTHEIX BOJIH. OnbIThI ['epa.
20.1Ikana >J€KTpOMarHUTHBIX BOJIH.
21. ®oromerpus. OCHOBHBIE (OTOMETPUYECKHIE BETUYMHBI U UX €AUHUIIBL.

22. FGOMCTpI/I‘IGCKaﬂ onrtuka. [ToHsTHE CBETOBOTO JIy4da 3aKOHBI OTPAXXCHHUE U IIPEIIOMIICHHUEC CBETA.

23. TlomHOE OTpakeHUE CBETA.

24 TlpenomiieHHE U OTpa)KEHHE CBETA Ha c(hepHUECKO TPaHMIIe ABYX CPE/I.
25. 3epkana. Tonkue nua3bl. DopMmysa JTUH3BI

26. ITocTpoeHune n300pakeHU B TOHKHMX B JIUH3aX U CHEPUUCCKUX 3epKajlax.

YerBepThlil CEMECTD.
Bomnpock! k epBoii pyOeKHOM aTTecTaliu

. SIBnenue uaTEepepeHnnn cBera. BpeMeHHas 1 MPOCTPaHCTBEHHAs! KOTEPEHTHOCTb.
. MaTepdepeHius B TOHKUX TIICHKAX.

. SIBnenune nudpakmuu. [puanun [Noiirenca dpenens

. Meton 301 @penens. Judpakuus Openens.

. Judpakunu Opaynrodepa Ha 01HOI 1Ienu U Ha TUGPAKIIMOHHON PELIETKH.
. AnudpaxronHas pemerka.

. Audpakiys peHTTeHOBCKUX JIydel Ha KpHucTasiax.

. [lonmapuzanus ceera. [lonsgprszaTopsl U aHAIU3ATOPBI.

. AHanu3 NoJsPU30BAHHOTO CBETA. BpallieHne miocKoCTH MOoNIApU3aliu.

10. SIBneHue qucnepcuu CBETa.

11.ITornouienue caera.

13. Dddexr Homepa.

14.5¢ddext BaBunosa - Uepenkosa.

15. TennoBoe u3nyyeHue

16.3aK0HBI PABHOBECHOT'O TEIIJIOBOTO U3TyYEHUSI.

17. I'mnote3a Ilnanka. ®opmyna I[1nanka

18. KBaHT wu3imy4yeHHUsl. DHEPrusi KBaHTa U3ITyYEHUSI.

19. ®oroanexrpuueckuit 3gdext. 3akons CToJIETOBA.

20. YpaBHeHue DiiHIITelHA U1 BHEIIHEro Gporosgdexra.

O©oo~No ok wWwN -

Bormpocsr ko 2 pyOexxHOU aTTecTalun

. Macca u umnynsc ¢otoHa. J[aBneHue cpera.

. Opdext Komnrona.

. BomHoBas ¢pyHK1uA.

. Bonna ne- bpoitnsa. CooTHoleHus HeonpeaeaeHHOCTEN.

. Ypasuenue lllpenunrepa.

. YpaHenue lllpenunrepa s cTalluOHApHBIX COCTOSTHUMN.

. TynnenbHbI# 2 deKT.

. IloTeHIIMaNbHBIN SAIUK.

. JInHEeNHbII rapMOHUYECKUN OCLIUILIATOP.

0. JIBOWCTBEHHOCTh MPEICTABICHHH O BemecTBe. KopImycKyIsspHO- BOJTHOBOW JAyaTH3M.
1. Omneitel Pesepdopaa. JIuneiuaTeie CieKTpbl aTOMOB.

12. Onprrer @panka u 'epria. Monens aroma Bojopoaa bopa- Pesepdopna.
13. MarHuTHbII MOMEHT 3JeKTpoHa. CHeKTp aTomMa BOJI0po/ia.

P RPOO~NOOTE, WDN P

14. Mpunnun Iaynu. Dnextponnsie obonouku. [lepruoauueckas cucrema aneMeHToBMeHieneeBna.

15. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTePUCTUIECKHE PEHTTEHOBCKUE, CIIEKTPHI.
16. 3akoH Mo3zim. Bo1opo1omo100HbIe CITEKTPHI.
17. Ilpupona xumudeckon cBsizu. MonekymsipHble crieKTpbl. KoMOMHAIMOHHOE paccessHue CBETa.
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JIromuHECTIEHIUS.

18. CrionTanHOE W BBIHYXKICHHOE M3NydeHus. Jlazepsl.

19. EcrecTBeHHasl paJlOoaKTUBHOCTh. 3aKOH PAJMOAKTUBHOTO pacmaja.

20. CocraB saapa. Hyknonsl. 3apsa 1 MaccoBO€ YMCIO siApa. DHEPTUU U CBSI3U sijpa.

21. Uzotomebl, MickyccTBeHHBIC MIPEBpAIlieHUs sAep. a- U B-pacniana, y-usnydenne. SnepHoie
peakiuu.

22. O6onovevHas 1 KareiabHas MOJCIH sIpa.

23. Jlenenue sipep. Llennas peakuus. SlnepHble peakiy Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.

Peakius cunTesa, mpobiiemMa ynpaBiasieMOTO TEPMOSIEPHOTO CUHTE3a.
24. dyngameHTaIbHbIC B3auMoaecTBrA. Kitaccuukarus 3J1ieMeHTapHbIX YaCTHII.
25. BzauMoieiicTBUE 2JIEMEHTAPHBIX YaCTHUII U 3aKOHBI COXpaHeHHUs. YacTUIIBI M1 aHTUYACTHIIBI.
26. bapuons! 1 Me30HbI. Pe3onancet Kocmuueckue mydm.
27. dynnameHTaIbHbIC YaCTUIBI. YaCTHIbI-YYaCTHUKU U YaCTHUIIBI-TIEPEHOCYHKH B3aUMOICH-
CTBUIA.
Kpurepuu onenku:
- eciu .BemoaHeHo 100% 3amanus, To ctyneHT noixydaet 20 6amios;
- €CJIM .BBITIOJIHEHO 75% 3a1aHus, TO CTYACHT Noay4aeT 15 6amios;
- ecnu .BbInosTHEHO 50% 3ananus, To cTyaeHT noity4daer 10 6amios;

- €CJIM .BBIOJHEHO 25% 3a/1aHusl, TO CTYAEHT M0JIy4aeT S5 6auioB;

- €CJIM .BBIIIOJJHCHO MCHECC 25%3&,[[3.HI/I)I, TO CTYACHT I1OJIYy4acT 0 6amoB.

KoMmuiekT 3ajaHuii 1J1s1 KOHTPOJIbHOM PadoTHhI

2 cemecTp
KonTponsnas padota Nel.
Bapmuanr 0.

110. Touka BHUXKETCS MO OKPYNKHOCTH paanycoM R = 30 cM ¢ OCTOSHHBIM YITIOBBIM YCKOPEHUEM &.
OmnpenenuTs TAHTCHIUAIBHOE YCKOPEHUE O/7TOYKH, €CIIM U3BECTHO, 4TO 3a BpeMsat = 4 ¢ oHa coBep-

IIMIa TP 060pOTa U B KOHIIE TPETHEro 000pOTa ee HopManbHOe yCcKopeHne an= 2,7 m/c?.

120. Jloaka muHOM €= 3 M 1 Maccoit M= 120 kr cTouT Ha coKoiHOI Boje. Ha Hocy u KopMe Haxo-

JATCs ABa pbl6a1<a Maccamu M1= 60 kr 1 M= 90 kr. Ha ckonbko CABHUHCTCA JIOAKA OTHOCHUTCIIbHO BO-

AbI, CCIIN p516a1<1/1 MMOMEHSIOTCS MECTaMu?

130. Hlap mMaccoi M= 2 KT CTAIKUBAETCS C TMOKOSIIAMCS IIapOM OOJIBIIEH MacChl M TIPH ITOM Tepsi-
et 40% xuHeTnueckou 3Heprur. OnpeneauTs Maccy mp OOJbIIIEro mapa. Yaap CYuTaTh aOCOIIOTHO

YOPYTUM, IPSIMBIM, [IEHTPAJIbHBIM.
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140. Kakas pabota A mopKHA OBITH COBEpIIEHA MPU TOJHATHH C 3€MJIHM MaTEPHAJIOB JJISI TTOCTPONKH
UIHHAPUIECKON TpyObl BeicoTOM h= 40 M, HapyxHbIM quameTpoM D = 3,0 M U BHYTpEeHHUM IHua-
merpom d= 2,0 M? [110THOCTL MaTepHana p IPUHATH paBHOi 2,8 - 10% kr/Me,

150. K koHIIaM JIeTKON M HepacTsLDKUMOM HUTH, EPEKUHYTOM uepe3 OJIOK, MOABEIICHBI IPYy3bl Mac-
camu M= 0,2 kr u Mz = 0,3 xr. Bo CKOJIBKO pa3 OTIMYAIOTCS CHIIBI, JEHCTBYIONINE HA HUTh IO 00e
CTOPOHEI OT OJI0Ka, eciiu Macca 0yiokam = 0,4 Kr, a ero och ABUKETCS BEPTUKAIBLHO BBEPX C YCKOpE-
HUeM o= 2 M/c?? CuilaMu TpeHHs U IPOCKaIb3bIBAHNS HUTH IO OJIOKY IIpeHeOpeyb.

160. OgHopoaHkIi cTepxkenb anuHou £ = 1,0 M 1 Maccoid M = 0,7 KT MOJBEIICH Ha TOPU30HTAIBHON
ocH, IPOXOJIAIIEH Yepe3 BEpXHUIN KOHEI[ CTepkHA. B TOuKy, OTCTOSIIYIO OT OCH Ha % {, aOCOIIOTHO
yOPYro ynapsieT myJisi Maccoll m = 5 Kr, JieTdias NepreHANKYJIIpHO CTepxHIO0 U ero ocu. [locine
yJlapa cTep:KeHb OTKJIOHMIICS Ha yroi a = 60°. OnpeaenuTs CKOPOCTh ITyIIH.

170. Bo ckonbKO pa3 cpenHss IUIOTHOCTh 3€MHOTO BEIIECTBA OTIMYACTCS OT CPEAHEH IIOTHOCTH
nyaHoro? ITpunsaTe, uro paguyc Rz 3emnu B 6 pa3 MeHbIIIe Beca Teja Ha 3emIie.

Kontposbnas padora No2.
Bapuanrt 0.

210. OnpenenuTh KOJTUYECTBO BemecTBa v ¥ uuciio N Mosiekyn azora maccoit m= 0,2 kr.

220. OmpenenuTh IIIOTHOCTh p BOJASHOTO Tapa, HaXoAsIerocs moj AapieHueMp =2,5 klla u umero-
uiero temmeparypy 7' = 250 K.

230. OmpenesuTh CPeHIO KHHETHYECKYIO dHEPTrHi0 <Eny moctymarenbHoro ABrkeHus u <Egp Bpa-
IIaTEIBHOTO JIBUKCHUS MOJICKYJIbl a30Ta mpu temneparype 7 = 1 kB. OnpenenuTs Takxe MOJIHYIO
KMHETHYECKYIO SHEPTHIO E, MONEKyIIBI IPU TEX Ke YCIOBUSX.

240. OgHOATOMHBIN T'a3 TP HOPMAIBHBIX YCIOBUAX 3aHUMaeT 00beM V = 5i1. Berancnuts Terioem-
kocTh Cy 3TOro ra3a nmpu NoCTOSTHHOM 00beMe.

250. B chepuueckoii kobe BMecTuMOCTRIO V = 311, cofieprKaIiei a3ot, co37aH BaKyyM C JIaBIICHUEM
p= 80 mklIla. Temnepatypa raza 7'= 250 K. Mo>xHO 11 cUMTaTh BaKyyM B KOJIO€ BHICOKHM?

260. Ompenenuts paboTy A, KOTOPYIO COBEPIIUT a30T, €CIIM €My MPH NOCTOSHHOM JaBJICHUH COO00-
mUTh KoiaudecTBo Termnotel Q = 21 x/[x. Haiitu Takoke nsmenenue AU BHYTpeHHEW SHEPTUH rasa.
270. B muxute Kapro ra3 momy4mi ot TermootrnaTanka Teriory Q = 500 [k u coBeprmn padoty A =
100 JIx. Temneparypa temnooraaryuka T1 = 400 K. Onpenenuts Temmneparypy T2 TEIUIONPUEMHHUKA.
280. [IBe xarm pTyTd paanmycoM I = 1,2 MM KakJiast CIIHIIMCH B OJTHY OOJIBITYHO Karuto. OnpeaenuTh
sHepruio E, koTopast BbIIEIUTCS MPU 3TOM CIUSHUU. CUUTATh IPOLECC U30TEPMUUYECKHUM.
KonTponbnas padora Nel.

Bapmuanr 1.

101. Teno GporIeHO BEPTHKAIHLHO BBEPX C HAYaIBHON CKOPOCTHIO Vo = 4 m/c. Korga oHO mocTuriio
BEPXHEH TOYKHM I10JIETa U3 TOTO K€ HAYAJIBHOIO ITYHKTA, C TOW K€ HA4aJIbHOW CKOPOCTBIO 00 BEPTH-
KaJbHO BBEpX OpoIleHO BTOpoe Teno. Ha kakoM paccTosiHuM h OT Ha4aibHOrO MyHKTa BCTPETATCS
tena? CoNnpoTHUBIEHUE BO3/1yXa HE YUUTHIBATD.

111. TIpu ropu30HTAIILHOM TIOJIETE CO CKOPOCThIO v = 250 M/C CHapsAI Maccoil M = 8 Kr pa3opBalics
Ha ABe yacTH. bonbmias yacte Maccolt My = 6 Kr mosyduia ckopocTs Ui = 400 m/c B HampaBiIeHUU
noJsiera cHapsaa. OnpeneanuTb MOAYNb U HallpaBJIEHUE CKOPOCTH Uz MEHBIIEHN YaCcTH CHapsAa.

121. B nepeBsiHHBIN map Maccol My = 8 KT, MOJABEIMICHHBIA Ha HATH JUTHHOM ¢ = 1.8 M, momaaeT ro-
PU30HTAIIBHO JIeTALIas My Maccod M2 =4 r. C Kakoil CKOPOCTHIO JIETENA MYJIsl, €CJIU HUTh C IIapOM
¥ 3acTpsBIIeil B HeM Myneil OTKIOHMIACh OT BepTUKAIU Ha yroi a = 3 ? PasmepoMm Imapa mpeHe-
Opeub. Y ap myau CUUTATh IPSIMbBIM, LIEHTPAJIbHBIM.

131. Onpenenutb pabOTy pacTsKEHUS IBYX COEIMHEHHBIX MOCIEA0BATENBLHO MPYXKHUH KECTKOCTAMU
k=400 H/m u k = 250 H/m, ecnii iepBasi mpy>XuHa IpH 3TOM pacTsHyJaach Ha Af =2 cM.

141. Mlapuk maccoit m = 60 r, mpUBS3aHHBIA K KOHIY HUTH ATUHOM {1 = 1,2 M, Bpalaercs ¢ 4yacTo-
Toit M= 2 ¢!, omupasck Ha TOPH3OHTANBHYIO TIOCKOCTh. HUTH yKopaunmBaeTcs, IpHOTIKAs MApHK K
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ocu 10 paccrosiaus {2 = 0,6 M. C kakoit yacToToM N2 OyzeT mpu 3ToM BpamaThes mapuk? Kakyro pa-
00Ty A coBepIIaeT BHEIIHSS CUila, YKopaunBasi HUTh? TpeHueM mapuka o miIoCKOCTh MPeHeOpeYb.
151. Ha ckambe JKyKOBCKOrO CHINUT YEJIOBEK U ACPKUT Ha BBITAHYTBIX PyKax I'MpU Maccol M =15
KT Kaxnas. Paccrosinue oT kax o rupu 10 ocu ckambi € = 70 cm. Ckambs BpalaeTcs ¢ 4acTOTOM Ny
=1 ¢’l. Kak u3MeHHTCS 4acTOTa BPAIIEHUS CKAMBH U KaKylo paboTy A IIpOHM3BEIET YeI0BeK, el OH
COKMET PYKHM TaK, YTO PACCTOSIHUE OT KaKAOW TMpH 10 ocu yMmMeHbIIHUTCS 10 €2 =20 cM? MoMmeHT
MHEPILMH YeJI0BEKa U CKaMbH (BMeCTe) OTHOCHTENbHO och J= 2,5 KT - M2,

161. Onpenenuts HanpsbkeHHOCTh G rpaBUTAIMOHHOTO MOJs HA Bhicote h= 1000 KM Ha/ MOBEPXHO-
cTbto 3emiu. CuuTaTh U3BECTHBIMH YCKOPEHHE g CBOOOIHOIO MaJCHUs Y TOBEPXHOCTH 3eMIIM U €€
paauyc R.

171. Ha crepxue mmHoU £ = 30 CM yKpeIUICHBI JBa OJMHAKOBBIX I'Py3MKa: OJUH — B CEpEAMHE
CTEpIKHs, APYrol — Ha OTHOM M3 ero KOHIOB. CTepKeHb C Tpy3aMH KOJICOJIETCS OKOJIO TOPU30HTAIb-
HoH ocu. [Ipoxossieli yepe3 cBOOOIHBIN KOHEll cTepkHsA. OnpenenuTs NpuBEACHHYIO JUIMHY L 1
nepuo; T MPOCTBIX TAPMOHUYECKUX KOJICOAHHUH JAHHOTO (PU3UYECKOr0 MasTHUKA. Maccoil cTepKHs

peHeopeYb.

KonTponbhast padota Ne2.
Bapwuanr 1.

201. Onpenenuth KOJTUYECTBO BemmecTBa vi uncino N Mosiekyn kuciaopoga maccoit m= 0,5 kr.

211. B unnunap muHo £ = 1,6 M, 3am0IHEHHBIH BO31yXOM NP HOPMAJIbHOM aTMOC(HEPHOM JaBiie-
HUH o, HAYAIIM MEJJIEHHO BJIBUIATh TOPIIEHH TLIOMAABI0 ocHoBaHus S = 200 cM?. OnpeieIuTh CHITy
F, neiicTByronyto Ha MOPIIEHB, €CJIM €T0 OCTAHOBUTH Ha paccTosHUU {1 = 10 cM OT JHA MUIMHApA.
221. Onpenenuts BHYTpEHHIOKO 3HEpruto U Bogopoaa, a Takke CPEeAHIOI KUHETUYECKYIO SHEPTHIO
(&) MOJIEKYJIbI 3TOrO Ta3a npu temneparype T = 300 K, eciau KoauuecTBO BellecTBa v 3TOro rasa pas-
HO 0,5 MOJIb.

231. Onpenenuth MOJIAPHYIO Maccy M IByXaTOMHOTO T'a3a U €ro yJeJlbHble TEINIOEMKOCTH, €CIIU 13-
BECTHO, YTO PA3HOCTH Cp - Cy YIACIBHBIX TEIJIOEMKOCTEH 3T0T0 raza pasHa 260 [/ (xr - K).

241. HaiiTu cpemHee 9ncio (z) CTOIKHOBEHHH 3a BpeMs t = 1 ¢ u aimuHy cBOOOAHOTO ITpodera «£» Mo-
JIEKYJIbI TeJMs, €CIIU ra3 HaxoauTcs nox aasineHueM p= 2 klla npu remneparype T = 200 K.

251. Onpenenuth KOIMYECTBO TEIIOTH QQ, KOTOpoe Hal0 cooOUIUTh Kucmopoay oosemom V = 50 1
IIPU €r0 U30XOPHOM HarpeBaHMH, YTOOBI AaBJICHHE T'a3a MOBbICHIOCH Ha Ap = 0,5 Mma.
261.MneanbHblii ra3 coepuaet nuuki Kapno npu temneparypax teronpuemauka 72 = 290 K u ten-
nmootaaruuka 71 = 400 K. Bo ckonbko pa3 yBenuuuTcs: KOAGUIMEHT TOJIE3HOTO JCHCTBHS 1) IIUKIIA,
€CJIN TEMIIEpaTypa TeIUIOOTAaTunKa Bo3pacteT 1o 71 = 600 K?

271. Haiitu mMaccy MBOJbI, BOLICAIICH B CTEKISHHYIO TPyOKy ¢ auamerpom kanana d = 0,8 mwm,
OIYIIEHHYIO B BOJy Ha My ITyOuHy. CUMTaTh CMaYMBaHUE TIOJTHBIM

KonTponbhast padora Nel.
Bapmuanr 2.

102. MaTepuanbpHas TOUKa JBIKETCA TPAMONMHEHHO ¢ yckopeHHMeM a = 5 M/c?. OmpenenuTh, Ha
CKOJIBKO IyTh, MMPOMJIEHHBIA TOYKON B N — 10 CeKyHAY, OyaeT OoJblie MyTH, MPOIIEHHOTO B IIPE/bI-
aymyto cekyHay. [Ipunsrts vo = 0.

112. C tenexku, CBOOOTHO IABMKYIIMICS MO TOPU3OHTAILHOMY IYTH CO CKOPOCTBIO 01= 3 M/C, B
CTOPOHY, ITPOTHUBOIOJIOKHYIO JIBUYKEHUIO TEJIEKKHU, MPHITaeT YeI0BEK, MTOCIE YEero CKOPOCTh TEIeK-
KM MU3MEHWJIACh U cTajia paBHOH Ui =4 m/c. OnpenenuTb TOpU30HTAIBHYIO COCTABISIONIYIO CKOPOCTH
U2x YeIoBEeKa MPHU MPbIKKE OTHOCUTENBHO TeNexXKH. Macca tenexxkn My = 210 kr, macca denoBeka
m2= 70 kr.

122. Tlo HeOOMBIIOMY KYCKY MSTKOTO JKeJie3a, JieKalieMy Ha HakoBajbHe Maccoir My = 300 kr, yna-
psiet Monot Maccor Mz = 8 kr. Onpeaenuts KII/L # ynapa, ecnu ynap Heynpyruii. Ilose3Hoit cunrars
SHEPTHIO, 3aTPaYEHHYI0 Ha JedopMaIuIo KycKa xKele3a.

13



132. 13 mraxTel rayouHoi h = 600 M MOJHUMAIOT KJIETh Maccoi My = 3,0 T Ha KaHaTe, KaXKIbIi METp
Kotoporo uMmeetr maccy m= 1,5 kr. Kakast pabota 4 coBepiiaeTcsi mpu MOJHATHN KJIETH HA TTOBEPX-
HocTh 3emin? KakoB K03 (UIIHEHT MOIE3HOTO NEHCTBUA # TOJIBEMHOTO YCTpOWCTBA?

142. Tlo xacaTenpbHOM K IIKMBY MaxOBHKa B BHjE Aucka aquamerpoMm D = 75 cm u maccoit m= 40 kr
npuioxkeHa cuia F = 1 kH. Onpeaenuts yrioBoe yCKOpeHHUE € U YaCTOTY BpalleHUs] N MaxOBHUKa Ye-
pe3 Bpems t= 10 ¢ mocine Hayana JelCTBUA CUJIbI, €ClM paanyc IKuBa paBeH 12 cm. Cuioil TpeHus
npeHedpeys.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK W JICPKHUT B PYKaX CTEP>KEHb BEPTHUKAIBHO IO OCH CKa-
MbH. CKaMbsl ¢ YEITOBEKOM BpAIlaeTCs C YIIIOBOM CKOPOCThIO w1 = 4 pajn/c. C KaKo#l yrioBol CKOPO-
CTBIO 2 OyJET BpaIIaThCs CKaMbs C YEIIOBEKOM, €CJIH MOBEPHYTh CTEPKECHb TaK, YTOOBI OH 3aHSII
rOpU30HTANIBHOE MoJ10XkeHHe? CyMMapHbIii MOMEHT MHEPLMM Y€I0BEKa U CKaMbU J=05kr-
Mm% . JlnmmHa crepxHs £ = 1,8 M, Macca M = 6 kr. CUUTATh, YTO IEHTP MACC CTEPKHS C YETOBEKOM
HAXOJUTCSI HA OCH MIATGOPMBIL.

162. Kaxkas pabora A OyzaeT coBepieHa CHJIaMH TPABUTAIIMIOHHOTO TOJISl IPY MaJACHUH Ha 3eMITIO Te-
na Maccoit m= 2 kr: 1) ¢ Beicotsr h = 1000 kM; 2) 13 6€CKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JBYX B3aMMHO MEPICHINKYISIPHBIX KOJICOAHUAX, YPABHCHHS
KOTOPBIX X = A1sinwit u y = Azcoswot, tne A1 =8 em, A2 = 4 cm, w1 = w2 = 2¢t. Hanmcats ypaB-
HEHUE TPACKTOPHUH U MOCTPOUTH e€. [lokazaTh HampaBIeHUE IBHXKCHHS TOUKH.

KonTponbhas padota Ne2.
Bapuanr 2.

202. CkoJIbKO aTOMOB COJCPIKUTCS B pTYTH: 1) KosmuecTBoM BemiectBa v= 0,2 MOJIb; 2) Maccoit m =
1r?

212. B Gamnone Haxoautcs ra3 npu temmeparype 71 = 400 K. [lo xakoil temmepaTypsl 12 Hano
HarpeTh ras, YToObI €ro AaBleHUE YBETUYUIOCH B 1,5 pa3za?

222. OmpenenuTh CyMMapHYI0 KHHETHYECKYIO SHEPTHIO Ky MOCTYNaTebHOTO JBIKEHHS BCEX MOJIE-
KYJI ra3a, HaXo/sIIerocs B cocyae BMectuMoctbio V = 3 11 o aasnenueM p = 540 klla.

232. Haiitn yaenbHbIE CpH ¢y, @ Takxke MoJisipable Cp U CyTETIIIOEMKOCTH YTIIEKHUCIIOTO ra3a.

242. OnpenenuTtb CpeIHIO JUTMHY CBOOOJHOTO mpobdera («£» MOJIEKYJIbI a30Ta B COCY/I€ BMECTUMO-
cteio V=5 1. Maccarazam=0,5r.

252. [1pu m30TEepMUYECKOM pacmmpeHnu a3ota npu temmeparype 7' = 280 K o0bvem ero yBenmuuiics
B JBa paza. Ompenenuthb: 1) cCOBEpIIEHHYIO NPU paclIMpeHHH raza paboty A; 2) uzmenenue AU
BHYTpEHHEH 3Hepruu; 3) KOJIMYECTBO TeIoThl Q, momyueHHoe razom. Macca azora m = 0,2 kr.

262. NneanpHblii ra3 cosepiuaet nuki Kapro. Temneparypa TiTeruiooTaTunka B 4eThipe pasa (N =
4) Gosblie TeMIepaTypsl TelonprueMHuka. Kakyto 0510 @ KOJMYecTBa TEIIOThI, OJIY4E€HHOTO 3a
OJIMH IIMKJ OT TEIJIOOTAATYMKA, I'a3 OTAACT TEIUIONPUEMHUKY?

272. Kakyto paboTy 4 HaJl0 COBEPIINUTH NMPH BBIAYBAaHUU MBIIBHOIO Iy3BIps, YTOOBI YBEIUYHUTDH €T0
o6wseM ot V1 = 8 cm® 10 V2= 16 cM3? Cuntats mporecc H30TepMHUECKHUM.

Konrponbnas padora Ne 1.
BapwuanT 3.

103. J/IBe aBTOMAIIMHBI ABIXKYTCS TIO JIOPOTaM, yroll MeXKIy KOTOpbIMHU, a = 60°. CKOpoCTh aBTOMA-
IIMH 01= 54 KM/4 1 02= 72kM/4. C KaKol CKOPOCTBHIOV YAAISIOTCSAMAIIMHBI OJHA OT APYrou?

113. Opynue, KeCTKO 3aKpEIUIEHHOE Ha JKEJIE3HOJO0POKHOM miaaTdgopme, MPOU3BOJIUT BBICTPEN
BJIOJIb TOJIOTHA JKEJIE3HOM Joporu noj yriaom o = 30° Kk JuHuM Topu3oHTa. ONpeneinTh CKO-
pocTh Uz oTkaTa miaaTdOpMBI, €CIM CHapsJ BbUIETaeT co ckopocThio Ui = 480 m/c. Macca
1aT(OpMBbI C OpyIUEM U cHapsgamMu Mz = 18T, macca cHapsga Mi = 60 kr.

123. Illap maccoit M1= 1 Kr ABMXKETCS CO CKOPOCTBIO 01= 4 M/C U CTAJKHBAETCS C IIAPOM Maccoil
M2=2KT, IBUKYIIMMCSI HABCTPEUY €My CO CKOPOCThIO v2 = 3 M/c. KakoBbI CKOpOCTHUL U U2 IAPOB TO-
cie ynapa? Y aap cuurath abCOIIOTHO YIIPYTUM, IPSMBIM, HEHTPATIbHBIM.
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133. Tlpyxwuna xectkocthio kK= 500 H/m cxara cumoit F = 100 H. Onpenenuts paboty ABHEIIHEH
CHJIBI, JOTIOJTHUTEIBHO CKUMAIOIIEH MPYKHUHY erie Ha Al =2 cM.

143. Ha ob6onx maxoBuka aumamerpoM D= 60cMm HamMoOTaH IIHYp, K KOHIy KOTOPOTO MPHUBS3aH TPY3
Maccoid m= 2kr. OmnpeneanuTb MOMEHT WHEpUMHU JMaxoOBHKa, OH, BpallasChb PaBHOYCKOPEHHO IO
JEHCTBUEM CHIIBI TSKECTH T'Py3a, 3a BpeMs t = 3¢ mpuoOpen yrioByro ckopocTh w = 9 pan/c.

153. Ilnatdopma B Buze aucka nuamerpomD= 3 M u Maccoit M= 180 Kr MOXeT BpamaThCsi BOKPYT
BepTUKaIbHON ocu. C Kako#l yriioBOW CKOPOCTBIO 1 OyAeT BpamiaThecs 3Ta miatdopma, eciiu 1o
ee Kparo moiaeT yenoBek maccoiimy= 70 kr co ckopocthiov= 1,8 M/c oTHOCUTENBHO TUIAT(HOPMBI?
163. U3 6eckOHEYHOCTH Ha MOBEPXHOCTh 3eMiu magaeT mereoputT Macco m = 30 kr. Ompene-
JTUTH paboTy A, KOTopasi Ipu 3TOM OyAeT COBEpIIeHa CHJIaMU IPABUTALIMOHHOTO TOJIs 3EMIIH.
VYckopenue cBOOOIHOTO NafieHUs1 J Y MOBEPXHOCTH 3€MJIU U €€ paanyc RcunTarh U3BECTHBIMHU.

Konrponbnas padora Ne 2.
Bapuanr 3.

203. Bona nipu Temmneparype t = 4° C 3aaumMaer o6beM V = 1 cm®. OnpeienuTh KOTHYecTBO BEIIECTBA
v 1 9rciio N MOJIEKYJT BOJIBL.

213. bannon Bmectumocthio V = 20 11 3anonnen azotoMm mpu temieparypeT = 400 K. Korna gacts
raza M3pacxoJ0OBaIH, JaBjiicHHe B OauioHe nmoHm3wioch Ha Ap = 200 xIla. Ompenenuts Maccy
Mu3pacxog0BaHHOTO rasa. [Iporecc cuyuTaTh H30TEPMUICCKUM.

223. KonnuectBo Bemiecta renmust v = 1,5 monb, Temmneparypa 7' = 120 K. OnpenenuTs cyMMapHYTO
KHHETHYECKYIO SHEPTHIO ) MOCTYNATESILHOTO ABMKEHHSI BCEX MOJICKYII 3TOTO rasa.

233. OnpenenuTh MokKasaTelsb ainadaThl Y UICATLHOTO ra3a, KoTopslid pu temneparype 7' =350 K u
nasnennn p = 0,4 MIla 3annmaer o6bem V = 300 1 u umeet termnoemkocts C,= 857 JIx/K.

243. Bonopon Haxonutcs mox nasienueM p = 20 mklla u umeer temmneparypy 7 = 300 K. Onpene-
JUTh CPEIHIOI JTMHY CBOOOIHOTO Ipodera (/) MOJIEKYJIbI TAKOTO Ta3a.

253. Tlpu agmabaTHOM C)KaTUU JaBJICHHWE BO3ayxa ObUIO yBenmdeHo oT p1 = 50 klla mo  p2 = 0,5
Mlla. 3arem npu HEM3MEHHOM O00BbEME TeMIIepaTypa BO3/lyXa Oblla MOHMKEHA 10 IepBOHAYATbHOM.
OmnpenenuTh JaBliCHUE p3 Ta3a B KOHIIE TpoIiecca.

263. Ompenenuth paboTy A2 H30TEPMHUUECKOTO CKaTHs Tra3a, coBepuiaroniero 1ukia Kapao KIIJ] ko-
toporo 7= 0,4, ecnu paboTa H30TEPMHUUECKOTO paciIupeHus paBHa A1 = 8 JIxk.

273. Kakas sHeprusi E BBIACIUTCS MPH CIUSHUY JIBYX Kareiab pTyTa nuamerpom 01 = 0,8 mm u d2 =
1,2 MM B OIHY Karuio?

KonTponbhast padora Nel.
Bapwuanr 2

104. MarepuanbpHasi TOYKa JABMKETCS] PSIMOJIMHEHHO ¢ Ha4aJIbHON CKOPOCTBIO 0o = 10 M/c 1 mocTo-
SHHBIM YCKOPEHHEM a = -5 M/c2. OnpeaenuTh, BO CKOTBKO pa3 MyThb As, TPOiIeHHbIH MaTepHaIbHOI
TOUKOH, Oy/IeT MpeBBIIaTh MOIYNb €€ NepeMelieHus Ar cnycts t = 4 ¢ mocie Hayajia oTcueTa Bpe-
MEHH.

114. Yenosek maccoit M1 = 70 kxr, 6erymmii co CKOpoCTbI0 01 = 9 KM/4, TOTOHSET TEJIEKKY MacCOM
mz2 = 190 kr, ABMKYIIYIOCS CO CKOPOCThIOV2 =3,6 KM/4, U BckakuBaeT Ha Hee. C Kakoil CKOpo-
CTBIO CTAHET JIBUTAThCs TeNexkKa ¢ yenoBekoM? C Kakol CKOPOCTBIO OyJIET IBUTAThCS TENIeXKKa C ye-
JIOBEKOM, €CJIM YeJIOBEK JI0 MPbDKKA Oekall HaBCTpeuy TeJIeKKe?

124. lap mMaccoi M= 3 Kr ABMKETCS CO CKOPOCThIOV1= 2 M/C ¥ CTAIKUBAETCSI C MOKOSIIUMCS [IIapOM
Mmaccoit m 2 = 5 kr. Kakas pabota Oynet coBepiieHa mpu Aegopmaruu mapoB? Yaap cuutaTh abco-
JIOTHO HEYIPYTUM, TIPSIMBIM, [IEHTPATbHBIM.

134. JIse npyxkunsl sxectkocThioks = 0,5 kH/M u k=1 kH/Mm ckpemiens! mapamiensHo. OnpenennTtsb
MOTEHITMATBHYIO SHEPTHIO /] TaHHON CHCTEMBI IIpH a0COMOTHOU Aedopmanu AL = 4 cm.

144. Hute ¢ mpuBs3aHHBIMU K €€ KOHIIaM Tpy3amu MaccaMd M 1 = 50 r u Mz = 60 T nepekuHyTa
yepe3 010k guamerpoM D=4 cm. OnpenenuTs MOMEHT HHEpUUKUJ OJI0Ka, €CIIM O] IEHCTBUEM CHITBI
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TSKECTH IPY30B OH TOJNYYMI yIiIoBoe yckopeHue &= 1,5 pan/c?. TpeHueM u mpocKanb3bIBAHUEM HH-
TH 10 OJIOKY MpeHeOpeYb.
154. Ilnatdopma, umeromas ¢popMy AMCKA, MOKET BpaIIaThCs OKOJIO BEepTUKaIbHOI ocu. Ha kparo
w1aTGopmbl CTOUT YenoBek. Ha kakoil yron ¢ moBepHeTcs miardopma, €clid YeloBeK MOUIeT BJI0JIb
Kpas miatdopMel U, 00015 ee, BepHETCsS B UCXOAHYIO (Ha miardopme) Touky? Macca miatdopmbl
m1 = 280 kr, Macca yenoBeka mz = 80 kT.
164. C noBepxHOCTH 3eMJIM BEPTHKAILHO BBEPX MYIICHA PaKeTa cO CKOPOCThIO v= 5 km/c. Ha kakyto
BBICOTY OHA MOJHUMETCS?
174. OnpenenuTs 4aCTOTy V MPOCTHIX TAPMOHUYECKUX KOJIeOaHUM aucka paauycoMm R = 20 cM okoJ10
TOPU3OHTAILHON OCH, TIPOXOJIAIICH Yepe3 CepenHy paauyca JUCKa MEPIEeHAUKYISIPHO ero TIOCKO-
CTH.

Kontposbraas padota No 2.

Bapuanr 4.

204. Haiitu MonspHyto Maccy M u Maccy My OJHOM MOJIEKYJbI HOBAPEHHOM COJN.

214. B 6amnone BMecTUMOCThIO V = 151 HaxonuTes aprod noa aasienueM P1= 600 xlla u npu Tem-
neparype 71 = 300 K. Korga u3 6amiona OblI0 B3SITO HEKOTOPOE KOJMUYECTBO ras3a, JaBjieHUEe B Oai-
noHe moHu3uoch 10 P2 = 400 klla, a Temneparypa ycranoBmwiack 72 = 260 K. Onpenenuts maccy
MaproHa, B3STOro U3 OaJljIoHa.

224. MonspHas BHYTpeHHssI dHeprus Um HEKOTOpPOro JBYXaTOMHOIO ra3a paBHa 6,02 kJ[/MoIb.
OnpenenuTh CPeTHIOI KHHETHICCKYIO SHEPTUIO <&gp > BPAMIATECIILHOTO ABMKCHUS OJTHONW MOJICKYITBI
9TOrO rasa. ['a3 cuurars ucaIbHBIM.

234. B cocyne BMECTUMOCThIO V= 6 11 HaxOIUTCS NMPU HOPMAJIbHBIX YCJIOBUSAX IBYXaTOMHBIN ras3.
Onpenenuts TemnoeMKocTb Cy 3TOro ra3a npu NOCTOSIHHOM 00BbeME.

244. TIpu HOPMAIBHBIX YCIOBHSX JUIMHA CBOOOIHOTO Mpodera < ¢ > MOJICKYJIbI BOJOPO/Ia PaBHA
0,160 mxm. Onpenenuts auamerp d MOJIEKyYIIbI BOJOPO/A.

254. Kucnopox maccoit m = 200 r 3aaumaeT 00bem Vi = 100 1 1 HaXOIUTCS NOJ JABICHUEM p1 =
200 kITa. ITpu HarpeBaHWUW ra3 pacUIMPHIICS TP MOCTOSHHOM JaBiieHuH 10 oobema Vo = 300 1, a
3aTeM ero JaBieHue Bo3pocio a0 p3 = 500 klla mpu HemzameHHoMm oObeMe. HaliTu n3mMeHeHne BHYT-
penHeit sHeprun AU rasza, COBEpIICHHYIO ra3oM paboTy A u Temnoty Q, nepenannyto razy. [loctpo-
UTh rpaduk mporecca.

264. I'a3, coepmatonuii nuka Kaprao, otaan remnonpueMHuKy Termiory Q= 14 x/[x. Onpenenutsb
TeMieparypy 71 TEMJI00TAATYMKA, €CIIM MpU TeMieparype teronpuemMunka 72 = 280 K pabora nuk-
na A = 6 xJx.

274. OnpeienuTh TaBJICHUE p BHYTPU BO3MYIIHOTO My3bIpbka quaMeTpoM d = 4 MM, HaXOJSIIETrocs B
BOZIe Y caMoii ee moBepxHOCTU. CUUTaTh aTMOC(EPHOE TaBICHNE HOPMATbHBIM.

KonrtpomnsHas pabora Nel.
Bapmuanr 5.

105. Benocunenuct exai U3 OJHOTO MyHKTa B Ipyroi. [IepByro TpeTh MyTH OH IpoeXall co CKOPO-
cThiO 01 = 18 kM/4. Jaziee MOJIOBUHY OCTaBIIErOCsi BPEMEHH OH €Xall CO CKOPOCTBIO 02 = 22 KM/,
MOCJIe Yero 0 KOHEYHOTO MyHKTa OH IIIeN TMEIMIKOM CO CKOPOCTBIO 03 = 5 kM/4. OnpenenuTs cpe-
HIOIO CKOPOCTB (0)BEJIIOCHUTICTUCTA.

115. KonbkobOesxerr, cTosi Ha KOHbKaxX Ha JbAy, OpocaeTKaMeHb Macco Mi= 2,5 KT o yIioM a =
30° k ropu3oHTyCcO ckopocThio v = 10 M/c. KakoBa OyneT HauanbHast CKOPOCTh VoIBHKEHHUST KOHBKO-
Oexia, ecu Macca ero Mz= 60 kr? [lepemerieHneM KOHEKOOEXKITA BO BpeMsi OpocKa mpeHe0pedb.
125. Onpenenuts KII/I yueynpyroro ynapa 6oiika maccoit m1= 0,5 T, majaromero Ha cBar0 Maccou
mz = 120 kr. [Tone3Hoi cuuTaTh YHEPTHIO, 3aTPAYCHHYIO HAa BOMBAaHHE CBaH.

135. Kakyro HY»XHO COBEpIIUTH paboTy 4, 4ToObI MpykuHY xkecTtkocThio kK= 800 H/M, cxxatyro Ha x =
6 cM, JOTIOJHUTEIBLHO CKaTh HA A x = 8 cm?

145. CreprxeHb BpamaeTcsi BOKpYT OCH, IPOXOSIICH uepe3 ero cepeinHy, COrllaCHO YpPaBHEHHIO ¢ =
At+Bt3, tne 4 =2 paw/c,B = 0,2 pan/c®. Onpenenuts Bpamaromuii MOMEHT M, IeHcTByIOIMil Ha
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CTepXeHb uepe3 Bpems t = 2 ¢ mociie Hayasa BpalleHus, €CIi MOMEHT HHEpUUU CTepxHS J =
0,048 kr* M.

155. Ha cxambe JKyKOBCKOTrO CTOUT YENIOBEK U JIEPKUT B PYKE 3@ OCh BEJIOCUIIEIHOE KOJIECO, Bpa-
mjaromieecss BOKPYI CBOEM OCH € YIVIOBOM CKOpOCThIO w1 = 25 pan/c. Ocpr  Komeca
pacrojokeHa BEPTHKAIbHO M COBMATAeT ¢ OCblo ckambH JKykoBckoro. C KakoW CKOPOCTBIO 2
CTaHeT BpalllaThCsl CKaMbs, €CJIM MIOBEPHYTh KOJIECO BOKPYT FOPU3OHTAIBHOM ocu Ha yroi o = 90°7?
MomeHT uHepLuH YesloBeKa U CkaMbu J paBeH 2,5 Kr - M?, MOMEHT uHepuu koneca Jo = 0,5 kxr -
M2,

165. ITo xpyroBoii opouTe BOKpYyr 3eMin oOparaercst CimyTHHK ¢ nepuogoM 7 = 90 mun. Onpene-
JIUTh BBICOTY CITyTHHKA. Y CKOpEHHE CBOOOJHOTrO MajeHusi Jy MOBEPXHOCTU 3eMJIH U ee paauyc R
CUUTATh U3BECTHBIMHU.

175. Onpenenuts niepuo 7 MpOCTHIX TAPMOHMYECKUX KoJIeOaHu qucka paguycoM R = 40 cm okoito
TOPU30HTAJILHOM OCH, MPOXOAsIEH Yepe3 00pa3yIoLlyo JHCKa.

KontposbHas padota No 2.
Bapuanr 5.

205. Onpenenuth Maccy M,0JHON MOJIEKYIBI YITIEKUCIIOTO rasa.

215. JIBa cocyna 0OJIMHaKOBOTO 00beMa coaepikar Kuciopo. B ogaoMm cocyne pasienue p1 = 2 Mlla
u temneparypa 71 = 800 K, B apyrom p2 = 2,5 Mlla, 7> = 200 K. Cocyasl coenuHuau TpyOkol u
OXJIaINJIM Haxos1eics B HUX kuciaopo Ao temnepatypsl 7' =200 K. Onpenenuts ycTaHOBUBILIEECS
B COCyJax JaBJICHUE p.

225. OnpenenuTh CPEAHIOI KMHETUYECKYIO SHEPTHUIO (&) OJHON MOJIEKYIbl BoastHOTo mapa 7 = 500
K.

235. OnpenenuTh OTHOCUTEILHYIO MOJICKYJISIPHYIO Maccy My M MOJSIpHYIO Maccy M rasza, eciu pas-
HOCTb €T0 yIIeIbHBIX TeII0eMKOCTeH ¢, - cv = 2,08 k/[x/(kr-K).

245. KakoBa cpeHss apu(MeTniecKas CKOpOCThb (D) MOJIEKYJ KHCIOPO/a P HOPMAJIbHBIX YCIOBH-
ax. Ecnu u3BecTHO, 4TO cpefHss AjMuHa CBOOOJHOrO npobdera (£) MOJEKYJbl KUCIOPOJAa MPH ITUX
ycioBusix paBaa 100 um?

255. O6beM BoJI0pOJIa IPU U30TEpMHUUECKOM paciiupenuu npu temneparype 7' = 300 K yBenuumics
B N = 3 paza. Onpenenuts paboTy A, COBEPIIEHHYIO Ta30M, U TEIUIOTY Q, MOIYYEeHHYIO MPH TOM.
Macca mBogopona pasHa 200 r.

265. I'az, sBisssch pabounM BemiecTBOM B 1kie KapHo, MOMydnit OT TEIUIooTAaTYHKa TeryoTy Q1 =
4,38 xJIxx u coBepmi padoty A = 2,4 kJIx. OnpenenuTs TeMneparypy TeIIOOTAATIYNKA, €CIIH TEM-
neparypa TeronpueMauka 7>= 273 K.

275. TIpocTpaHCTBO MeXy ABYMS CTEKISIHHBIMM MapajljiebHbIMU IUIACTUHKAMM C IUIOIIAAbIO TO-
BepxHOCTH S = 100 cM? Kaxmas, pacIoI0KEHHBIMH Ha paccTosHUH £ = 20 MKM JIpYT OT JIpyra, 3a-
NoJIHeHO Bojod. Omnpenenuts cuiy F, NpHKUMaromyro MIACTUHKU ApYyT K Apyry. CuutaTh MEHUCK
BOTHYTBIM C TMaMeTpoM d, paBHBIM PACCTOSHHUIO MEKIY ITACTHHKAMH.

KonrtpomnbHas padora Nel.
BapwuanT 6.

106. Teno 6pormeno mox yriom a = 30° kK TOpH30HTY cO ckopocThio vo= 30 m/c. KakoBbl OyayT HOp-
MaJbHOE @, U TAHTEHIIUATBLHOE a;YCKOPEHUS Tena yepes Bpemsit = 1 ¢ mocie Havana JBUKEHUS ?

116. Ha mosy CTOWT TelleXKa B BUJC JUTMHHOW JOCKH, CHAOXKEHHOW JIeTKMMH Kojiecamu. Ha ogHOM
KOHIIE TOCKU CTOMUT uenoBek. Macca ero mi1 = 60 kr, macca gocku M= 20 kr. C Kakoi CKOpPOCTbIO
(oTHOCHUTENBHO TONIa) OyAET MBUTATHCS TEJIEKKA, €CIM YeIIOBEK MOWIET BAOIh HEEe CO CKOpo-
CThIO0 (OTHOCUTENHHO TOCKH) v = 1 M/c? Maccoii kojiec U TpeHHeM MpeHeOpeUb.

126. Illap maccoit mi1= 4 KT IBHXKETCS CO CKOPOCTBIO 01= 5 M/C M CTAJIKUBAETCS C IIApOM Maccoit
M2= 6 KT, KOTOPBIA JBMXKETCSI €My HABCTPEUY CO CKOPOCTHIO 02= 2 M/C. ONpeAenuTb CKOPOCTH U1K
Uz IapoB Toclie yaapa. Yaap cuuTaTh aOCOMIOTHO YIPYTUM, MPSMBIM, EHTPATbHBIM.
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136. Ecniu Ha BepXHHI KOHEI] BEPTUKAIBHO PACIIOIOKEHHOW CIUPAIbHON MPY>KUHBI MTOJIOXKUTh TPY3,
TO TIpykHHa coxkmeTcst Ha AC = 3 mm. Ha CKOIBKO COXMET MPYKUHY TOT K€ Tpy3, YINaBUIMKA Ha KO-
HEIl IPYXXHHBI ¢ BBICOTHI h= 8 cM?

146. Tlo ropu30HTAILHOMN TIJIOCKOCTH KAaTUTCS JUCK CO CKOpPOCThIO v= 8 m/c. Onpenenuts kodhdu-
[IUEHT COIPOTHBIICHUS, €CIU JUCK, OYyAy4d TNpPEAOCTaBICHHBIM camMoMy ce0e, OCTaHOBHIICH,
Npors myTh S= 18 M.

156. OgHopoanslit crepxenb mmuHON £ = 1,0 M MOXeT cBOOOIHO BpamaThCsi BOKPYT TOPU30HTAIIb-
HOM OocH, MPOXOoJAlIeH yepe3 OAMH U3 ero KOHIOB. B npyroit koHel aGCOIIOTHO HEYNPYro yaapseT
myJiss Macco m = 7 r, aeTsmas NepneHAUuKYISIPHO CTepXHI0 U ero ocu. Onpenenuts maccy M
CTepXHS, €ClI B pe3yjbTaTe MOMaJaHus MyJd OH OTKJIOHHUTCS Ha yroa o = 60°. [IpuHsaTh cko-
pocth mynu v = 360 wm/c.

166. Ha xakoMm pacCTOSHUM OT LEHTpa 3eMJIM HAaXOJUTCS TOYKA, B KOTOPOW HANPSKEHHOCTb CyM-
MapHOI'0 rpaBUTallMOHHOrO 1oJs 3emun U JIynsl paBHa Hymto? [IpunHsaTh, uTo Macca 3emiuu B 81 pa3
6osbi1e Macesl JIyHBI M 4TO paccTosiHUE OT HeHTpa 3emuu A0 uentpa Jlynel paBHo 60 pagmycam
3emun.

176. Onpenenuts nepuos 7 kojaebaHUN MaTeMaTUYECKOTO MasiTHUKA, €CJIU €ro MOJYJb MaKCUMaJlb-
HOro TiepemenieHnst Ar= 18 cM u MakcUMaIbHast CKOPOCTh max= 16 cm/c.

KonTponbnas pabora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHIEHTPAIIMION MOJICKYJT HAXOJSIIErocs B cocyae BMecTuMocThio V = 211, Konu-
YeCTBO BellecTBa v KMciaopoa paBHo 0,2 MOJIb.

216. BeIaucnuTh MIOTHOCTH p a30Ta, HAXOAIIEToCs 1Mo JaBieHueM p = 2MIla u umeromero remie-
patypy 7'=400 K.

226. OmnpenenuTh CPEIHIOI KBAPATHIHYIO CKOPOCTD (Uxe) MOJICKYIIBI Ta3a, 3aKIIOYEHHOTO B COCY/T
BMecTUMOCThIO V = 2 11 on gaBieHueM p = 200 klla. Maccarazam = 0,3 r.

236. OnpenenuTh MOJISIPHBIE TEIUIOEMKOCTH T'a3a, €M €ro yaeiabHbie TerioeMKkocTH ¢y = 10,4 kJ{x/
(xr-K) u cp= 14,6 xIx/(xr-K).

246. Kucnopon Haxomutest o nasienueM P = 133 ulla npu temnepatype 7 = 200 K. Berauciuts
CpeHee YUCIIO (z) CTOJIKHOBEHUI MOJIEKYJIbl KUCIIOPO/ia MPH 3TUX YCIOBMSX 3a Bpems 7= 1 c.

256. Azot maccoit m= 0,1 kr 6bu1 H3006apHO Harpet ot Temneparypsl 71 = 200 K 1o remnepatypsr 72
=400 K. Onpenenuts paboTy 4, COBEPIICHHYIO I'a30M, IOJIyYEHHYIO UM TerioTy Q u usmenenue AU
BHYTPEHHEHN DHEPIUHU a30Ta.

266. I'a3, coBepmarommii nuka KapHo, otnan teruionpueMHUKy 67% TEIUIOTHI, MTOTYYeHHOH OT Tel-
nootnatuuka. Onpenenuts Temmneparypy 72 TEIUIONpUEMHMKA, €CIM TeMIlepaTrypa TeIIo0TIaTunKa
71 =430 K.

276. I'unepuH MOTHSIICS B KanmWUIIpHOH TpyOKke muamerpom kanaina d = 1 mm Ha BbicoTy h = 20
MM. OnpeaenuTh NOBEPXHOCTHOE HATSHKEHUE o IiieprHa. CunTaTh CMauMBaHUE MTOJTHBIM.

KonrtpomnbHas padora Nel.
Bapuanr 7.

107. MarepuanbHasi TOUYKa TBUKETCS MO OKPYKHOCTH C IIOCTOSTHHOW YIJIOBOW CKOPOCTBIO ® = /6
pan/c. Bo ckonbko pa3 myTh 4s, IpOWIeHHBIA TOUKOU 3a Bpems t=4 ¢, Oyzaet Oounbliie MOy ee Te-
pememienust 42? IlpuHATH, YTO B MOMEHT Hayaja OTCYETa BPEMEHHU PaanuyC-BEKTOp I, 3aJaroliui
MOJIOKEHHE TOYKU HA OKPY>KHOCTH, OTHOCUTEIHHO UCXOAHOTO TOJIOKEHHUs OBLT MOBEPHYT HA yToll (o
= m/3pan.

117. Cuapsn, neteBmuii co ckopocTeio v = 400 M/c, B BEepXHEel TOUKE TPaeKTOPHHU pa3zopBaics
Ha JBa OCKOJIKa. MEHBIINI OCKOJIOK, Macca KOToporo cocrtasiser 40% oT Macchl CHapsiaa, Io-
JeTeNl B MPOTUBOMOJIO0XKHOM HAIMpaBIeHUH CO CKopocThioUr = 150 m/c. Onpenenutb cKopocTh Uz
OOJIBIIIETO OCKOJIKA.
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127. V3 cTBONIa aBTOMATHYECKOTO MUCTOJIETa BbUIeTeNa Myt Maccoid M= 10 r co ckopocthio 0= 300
Mm/c. 3aTBop mucroseTa MaccoiMy = 200 r mpuXKUMaeTCst K CTBOJY IPYKUHOM, )KECTKOCTh KOTOPO# K
= 25 kH/m. Ha kakoe paccTosiHue oToiaeT 3aTBop mnocie Boictpena? CYuTarh, 4TO MUCTOJIET KECTKO
3aKperIeH.

137. V3 npy>XMHHOTO MUCTOJIETA C MPYXKHHOM KeCcTKOCThIo K = 150 H/M Obu1 mpou3BeieH BhICTpE
mynei maccoit m = 8 r. OnpenenuTb CKOPOCTh v MYJIH MPH BbUIETE €€ U3 MUCTOJIeTa, €CIIU NPYKHUHA
Obu1a ckaTta Ha Ax= 4 cM.

147. OnpenenuTs MOMEHT CHIIBI M, KOTOPBIA HEOOXOAMMO MPHUJIOKUTH K OJIOKY, BpallalomeMycs ¢
yacToToit N = 12 ¢, uTo6sI OH OcTaHOBHIICA B TeueHHe BpeMenH A= § c. Jluamerp 61oka D = 30 cMm.
Maccy 610ka M = 6 KT cuuTaTh pAaBHOMEPHO pacIpeeIeHHOH o 000ay.

157. Ha xparo mnatdopMbl B BHJIe AMCKA, BpAIIalOMIENHCs MO0 UHEPIIMH BOKPYT BEPTUKAIBHON OCH C
qacTOTOH N1= 8 MI/IH'l, cTOMT YesoBek maccoit My = 70 kr. Korga venoBek nepeiies B IEHTP IJIaT-
dOpMBI, OHa cTaIa BpamaThes ¢ yacToToi Nz 10 Mun L. Onpenenuts Maccy M2 maathopMel. MOMEHT
MHEPILMH YeJIOBEKa PACCUUTHIBATh, KaK JIJIsl MATEPUAIbHOMN TOUKHU.

167. CnyrHuk oOparaetcsi BOKpYr 3eMii 10 KpyroBoii opoute Ha BbicoTe h= 520 kM. Omnpenenuth
nepuoj o0palleHusl CIyTHUKA. Y CKOpeHHEe CBOOOAHOIO MajieHus § Y HOBEPXHOCTH 3eMJIU U €€ paju-
yc R cuutath N3BECTHBIMU.

177. MatepuanbHas TOYKa COBEpIIAET MPOCThIE TAPMOHUYECKUE KOJIEOaHUsS TaK, YTO B HAYAIBHBIH
MOMEHT BpeMeHH cmemieHueXo = 4 cm, a ckopocth vo= 10 cm/c. Ompenenutb aMmrauTyny A u
HavanbHYyIO0 a3y @o KojedaHuii, ecu ux nepuog 7' =2 c.

KonTponbnas pabora Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJMYECTBO BEIIECTBA V BOJOPO/Ia 3aMONHAIONIEro cocyn ooreMom V= 3 1, ecnu
KOHIIGHTpPAIHs MOJIEKYI ra3a B cocyze N=2-10%8 p3,
217. OnpenenuTb OTHOCUTENIBHYIO MOJIEKYJIIpPHYIO Maccy My ra3a, eciu npu remnepatype 7' = 154 K
u nasieHuu p = 2,8 Mlla on umeer minoTHocTs P= 6,1 Kr/m®.
227. Bonmopon Haxomutcs nipu temneparype 7 = 300 K. Haiitu cpeaHror0 KHHETHYECKYIO SHEPTHIO
(€¢p) BPAIIATETIHHOTO JBIKEHUS OJTHOM MOJIEKYJIBI, @ TAK)KE€ CYMMapHYI KHHETHYECKYIO SHEPTHIo Ex
BCEX MOJIEKYJI 3TOr0 ra3a; KoJuuecTBo Bojgopoaa v= 0,5 Mob.
237. Haiitu ynensHble oyt cp 1 MoJisipHbIie Cy 1 Cp TETUIOEMKOCTH a30Ta U TeJIHsL.
247. Ilpu xakoM JaBJIICHUH p CPeNHss JUIMHA CBOOOAHOTO Tpodera «£» MOJIeKyI a3oTa paBHa | M, ec-
7 TemnepaTypa rasza t = 10°C?
257. Bo CKOJNBKO pa3 yBEIWYHTCS 00BEM BOJOpPOJA, COMEpX amuii kKonmndecTBo BemectBa v= 0,4
MOJIb TIPU U30TEPMHUYECKOM PACHIMPEHHUH, €CIIU TPU ATOM T'a3 MOJyYUT KoiauuecTBo TermoTsl Q= 800
JIx? Temneparypa Bogopona 7= 300 K.
267. Bo ckonbKo pa3 yBenMUUTCA KO3 (UIMEHT NOoJIe3HOro AeicTBus # nukia KapHo npu nossiiie-
HUM Temneparypsl Terooraarynka ot 71= 380 K no 77 = 560 K? Temneparypa TemnionpueMHuKa
T>= 280 K.
277. B Boy omylieHa Ha OYeHb MAJIYIO TIIYOUHY CTEKIISTHHAs TpyOKa ¢ auamerpoMm kanana d = 1 M.
Omnpenenuts Maccy M BOJIbI, BOILIEAIIEH B TPYOKY.

BapwuanT 8.

108. MatepuanbHas TOUKa ABHKETCS B TUIOCKOCTH XY COTTIACHO YpaBHEHHsM x = A1 + Bit + Cit?u y
= A» + Bot + Cot?, tne B1 = 7 m/c, C1 = -2 m/c?, B> = -1 m/c, C2 = 0,2 m/c?. Haiitu MOJIYJIH CKOPOCTH
U YyCKOpPEHUS TOYKU B MOMEHT BpeMeHu t = 5 c.

118. Jie ogumHakoBwIe JOaKH MaccamMu M= 200 Kr kaxjas (BMecCTe ¢ YeIOBEKOM M Ipy3aMH, HaXO-
JAIMIMMUCA B JIOJIKAX) JBMIKYTCS NMapaJlJIeIbHBIMU KypCaMH HaBCTpeUy JpYr APYry C OAMHAKOBBIMU
ckopocTsimu v = 1 M/c. Koraa nojku nopaBHSUIMCh, TO € MEPBOI JOJKHU Ha BTOPYIO U CO BTOPOW Ha
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MEPBYIO OJHOBpPEMEHHO TepedpachiBatoT rpy3bl Maccamumy = 200 kr. OmpeaenuTs CKOpocTH Ui U
U2J10/10K TTOocIie iepeOpachiBaHus TPY30B.

128. lap maccoit My = 5 Kr ABMKETCS CO CKOPOCTHIO v1 = 1 M/C M CTATKMBACTCS C MOKOSIIIUMCS IT1a-
pom maccoi Mz = 2 kr. Onpenenuts CKOpocTH Ui U Uz IApOB Mociie yAapa. Yap cuuTaTh aOCOIOT-
HO YOPYTUM, IPSIMBIM, [IEHTPAJIbHbBIM.

138. HanereB Ha npyxuHHBIH Oydep, Baron maccoid m = 16 T, ABUraBmmiics co ckopoctbio v = 0,6
M/C, OCTaHOBHJICS, CKaB MpYkuHYy Ha A¢ = 8 cm. HaliTu 0011yro skecTkocThK mpyskuH Oydepa.

148. bnok, umeromuii opMy nucka Mmaccod m = 0,4 Kr, BpamaeTcs Mo 1eHCTBUEM CHIIbI HATSIKEHUS
HUTH, K KOHIIaM KOTOPOM MOABELIEHbI I'py3bl MaccamMu M1 = 0,3 kr u M2 = 0,7 xr. OnpenenuTb CUibl
HaTskeHust 71 u T2 HUTH 0 00€ CTOPOHBI OJI0Ka.

158. Ha xparo HenoaBmxkHOM ckaMbu JKykoBckoro nuamerpom D = 0,8 M u Maccoit M1 = 6 KT CTOUT
yenoBek Maccor My= 60 kr. C Kakoil yrioBol CKOPOCTbIO (@ HAYHET BPALIAThCS CKaMbsl, €CIIH YeJI0-
BEK IOMMAaeT JETAIUN Ha Hero Msid Maccol m = 0,5 xr? Tpaekropus Msiua rOpu30HTAIbHA U [IPOXO-
it Ha paccrostHUUl = 0,4 M 0T ocu ckambu. CKOPOCTH Msida v = 5 M/cC.

168. OnpenenuTh TMHEHHYIO U YIJIOBYIO CKOPOCTHU CITYTHHKA 3€MIIH, 0OpaIIaroIIerocs Mo KpyroBoi
opoute Ha BbicoTe h = 1000 kM. YckopeHre CBOOOIHOIO MajeHus ( y IOBEPXHOCTH 3eMJIH U €€ pa-
nuyc RcunTaTh M3BECTHBIMU.

178. CkuagpiBaroTcst 1Ba Koyie0aHUS OJMHAKOBOTO HAIPABICHUS W OJUHAKOBOTO IMEPHOJA: X1 =
Aisinwit u x2 = Azsinwz(t + 1), tne A1 = A2=3 cM, w1 = w2 = et t=0,5c. Onpenenutb aMIUIUTY-
ny A u HavaneHyio a3y gope3yinbTupyroniero konebanus. Hamucats ero ypasuenue. Iloctpoutsb
BEKTOPHYIO JUarpamMmy it MoMeHTa Bpemerut = 0.

KonTponbnas pabota Ne 2.
BapuanT 8.

208. B 6amnone BMectuMocThio V= 3 11 comepkutcs Kuciopox Maccoiim = 10 r. Onpenenurs KOH-
LEHTPAIMIO NMOJIEKYII ra3a.

218. Haiitu mmotHOCTH P a3ota npu temnepatype 7' =400 K u naBnenuu p = 2 MIla.

228. Ilpu kakoii TemmepaType cpeHssl KUHETHUECKasi SHEPIusl (gn) NOCTYNATEIBbHOI'O IBUKEHUS MO-
JNeKysIsl Taza paBHa 4,14 - 1072 JIx?

238. BEIYHCINTG y/eNbHbIE TEITIOEMKOCTH T'a3a, 3Has, 4TO ero MojspHas Macc M = 4 - 10 xr/mons
u oTHouleHue remnoemkocreit Cp/Cy = 1,67.

248. B cocyne BMecTUMOCThIO V = 5 11 HaxoauTcs Bojiopo]l Maccoit m= 0,5 r. OnpenenuTts CpeaHIon0
JUTHHY CBOOOTHOTO TIpodera «£» MOJIEKYIIbl BOJOPOa B 3TOM COCY/IE.

258. Kakas pabota 4 coBepuIaeTcsi Ipu M30TEPMUUECKOM PACIIMPEHUH BOJIOpOJia Maccoil m= 5 r,
B3sitoro npu temneparype 7 = 290 K, ecnin 00beM ra3a yBenn4uBaeTcs B TpH pasza?

268. NneanpHas TeruioBas MamuHa pabotaer no uukiny Kapro. Temneparypa terooraarunka 71 =
500 K, remneparypa teronpuemuauka 72 = 250 K. Onpenenuts Tepmudecku KII 7 mukia, a taxke
paboty A1 pabouero BemiecTBa MpyU U30TEPMUUECKOM PACIIUPEHUH, €CIH MPU U30TEPMUUYECKOM CKa-
TUU coBeplieHa padorta 42= 70 [Ix.

278. Ha ckoipKO JaBieHHE P BO3IyXa BHYTPH MBUIBHOTO ITY3BIPS OOJIbIIIE HOPMAIBHOTO aTMOchep-
HOT'O J[aBJICHHS Po, €CIIH TUaMeTp my3bips d= 5 Mm?

KonTponbnast padora Nel.
BapwuanT 9.

109. TTo kparo paBHOMEPHO BpAIIAIOIICHCS ¢ YIIIOBOM CKOPOCTBIO @ = 1 paj/c tathopMbl UICT ve-
JIOBEK M 00X0ouT miatdopmy 3a Bpems t = 9,9 c. KakoBo HanbombIee yCKkOpeHre 0 ABMKEHUS Yello-
Beka oTHocuTenbHO 3emin? [IpursTh paguyc maardopmer R = 2 M.

119. Ha ckoJIbKO TIepeMeCTUTCSI OTHOCUTEBHO Oepera jiojka JmmHou £ = 3,5 M 1 maccoit my = 200
KT, €CJIM CTOSINMKA Ha KOpME€ YeloBeK Maccoil My = 80 kr mepeMecTUTCs Ha HOC JoAku? CyuTath
JIOJIKY PACTIONOKEHHOU MEePIICHIUKYISIPHO Oepery.
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129. U3 opynus, HE UMEIOIIETr0 MPOTUBOOTKATHOTO YCTPOWCTBA, MPOU3BOAMIACE CTpEIbOa B TOpH-
30HTaJIbHOM HarpaBieHud. Korga opynue OblI0 HEMOABUKHO 3aKpPEIJICHO, CHApsIA BBUIETEN CO CKO-
pocthio v1 = 600 M/c, a KOrJ]a OPYIUIO Aalld BO3MOXKHOCTH CBOOOJIHO OTKATHIBATHCS Ha3al, CHaPS
BBUIETEN CO CKOPOCThIO 02 = 580 m/c. C KaKoil CKOPOCTHIO OTKATUIIOCH TIPU ATOM Opyaue?

139. llens gnuHOM £ = 2 M JIEKHUT Ha CTOJIE, OJJHUM KOHIIOM CBHcCas co crojia. Eciu minHa cBemmBa-
IOIIeiica YacTH TPEBBIAET /3f, TO IEeMb COCKANB3BIBAET CO cToNa. ONpeaennuTh CKOPOCTh » IEMH B
MOMEHT €€ OTphIBa OT CTOJ]A.

149. K kparo crosa npukperuieH 6ok, Yepes 0JIOK IEpeKMHyTa HeBecoMasi M HepacTsDKUMasi HUTh, K
KOHIIaM KOTOPOW MpHUKpeIuieHbl Ipy3bl. OIUH I'Py3 JBUXKETCSA MO MOBEPXHOCTH CTOJIA, a JAPYTroM -
BJIOJIb BepTUKaIK BHU3. Onpenenuts koddduipent frpenust Mex 1y MOBEPXHOCTAME Ipy3a U CTOJIA,
€CJIM MacChl KaXI0Tr0o Irpy3a u Macca 0J0Ka OJIMHAKOBHI U TPY3bI JIBIKYTCS C YCKOpeHHEM o= 5,6
m/c?. TIpockanb3pIBaHEEM HUTH 110 OJIOKY M CHJIOH TpeHus, AeiicTByommeil Ha 60K, TpeHeOpeys.

159. lNopuzoHTaneHas miaTdopma Maccoid My = 150 Kr Bpamaercs BOKPYT BEpTUKAIBHOW OCH, MPO-
XOJISIIel yepe3 MeHTp mIaThopMbl, ¢ 4acToToil N= 8 mMuH". Yenosek Maccoii Mz = 70 KI' CTOUT IIpH
3TOM Ha Kparo miaatgopmbl. C KakoW YIriIOBOW CKOPOCTHIO (» HAYHET BpaIlaThCs IaTdopma, eciiu
YeNOBEK NeperaeT oT kpas miardopmsl k ee neHTpy? Cuutarh mwiarGopmy KpyribiM, OJTHOPOIHBIM
JIMICKOM, a 4eJIOBeKa — MaTEePUaIbHOM TOUKOH.

169. KakoBa macca 3emiu, eciii U3BECTHO, 4To JIyHa B TeueHue roja coepuiaet 13 oOpaiieHuii Bo-
KpyT 3eMiiH U paccTosHue oT 3emmu 10 Jlynsl pasuo 3,84 - 108 m?

179. Ha rmankoM ropu3oHTaIBHOM CTOJIE JEKHUT map Maccoit M = 200 r, MpUKpEIUIeHHBIA K TOpH-
30HTAILHO PACIIOJIOKCHHOW JIETKOW HpyXHHE ¢ kecTKocThio K= 500 H/M. B mrap nomamaer myss
Maccoid m = 10 r, netsmiast co ckopocthio v= 300 m/c, u 3acTpeBaet B HeM. [IpeHeOperas nepemere-
HUEM [1apa BO BpeMs yapa U COMPOTHBICHUEM BO3lyXa, ONPEAETUTh aMIIUTyay 4 u nepuon 1 xo-
nebaHuii mapa.

Konrponbnas padora Ne 2.
Bapuanr 9.

209. OmpenenuTh OTHOCHTENIBHYIO MOJICKYJISIpHYIO Maccy My: 1) Bozpl; 2) yriIeKUCIoro rasa; 3) mo-
BAPEHHON COJIN.

219. B cocyne BmectumocThio V = 40 1 Haxoautcs kuciopon npu temneparype 7 = 300 K. Korma
4acTh ra3a U3pacxoJI0BajiM, JaBjeHue B OauioHe nmoHusmioch Ha Ap = 100 kIla. Onpenenuts Maccy
MU3PacX00BAaHHOTO KHcIopoza. [Ipomecc cuuTaTh H30TEPMHUYECKIM.

229. B a3otre B3BellIeHbl MebYalIlINe MBUTMHKH, KOTOPbIE JBMXKYTCS Tak, Kak €ciiid Obl OHM ObLIH
OueHb KPYITHBIMU MOJIeKyTaMi. Macca Kaxaoit meuiHKN paBHa 6 - 1070 . a3 HaxoauTes mpy TeM-
nepatype 7' = 400 K. Onpenenuts cpeHre KBaJAPaTUYHbIE CKOPOCTH (Dxs), & TAKKE CPEHUE KMHETH-
YEeCKHEe SHEPTUU (€n) MOCTYNATEIbHOIO IBUKEHNUS MOJIEKYJIbl a30Ta U MBUTUHKH.

239. TpexaToMHBIi ra3 noj AapneHueM p = 240 kIla u temneparype t = 20° C 3arumaer o6veM V =
10 1. OnpenenuTs TEMI0eMKOCTh Cp ITOTO ra3a MpH MOCTOSTHHOM JIaBJIECHUH.

249. Cpennsis anuHa cBOOOAHOTO mpoldera «£» MOJIEKYJ bl BOJOPO/ia MPU HEKOTOPHIX YCIOBUAX pPaBHA
2 mM. HaliTs II0THOCTB p BOJOPOJA MPH ITHX YCIOBUSX.

259. Kakas nons w1 konudecTBa Tem1oThl Q, HOJBOIUMOrO K HIEaIbHOMY JIByXaTOMHOMY Ta3y NpHU
n300apHOM TIpoIiecce, pacxoayercs Ha yBenndenne AU BHYTpeHHEH dHEPTUH Ta3a U Kakast OISl 2 —
Ha paboty 4 pacmmpenus? PaccMoTpeTs Tpu ciydasi, eciau ra3: 1) oHOaTOMHBIN; 2) TByXaTOMHBIN;
3) TpexaTOMHBIH.

269. T'a3, coBepmaromuii uka Kapro, momydaer termnory Q1= 84 k. Onpenenuts padboTy 4 rasa,
ecii TeMnepatypa 71 TeII00TJaTYMKa B TPH pas3a BhIIIE TeMIepaTypsl 12 TETUIONPHEMHNKA.

279. Bo3nymHblid my3sipek auamerpoM 0= 2,2 MKM HaXxOJUTCs B BOJE y CaMOW €€ MOBEPXHOCTH.
OmnpenenuTh MIOTHOCTHh p BO3/AyXa B MYy3BIPbKE, €CIIM BO3AYX HaJ IMOBEPXHOCTHIO BOJBI HAXOIUTCS
IIPU HOPMAJIBHBIX YCIIOBUSIX.

3 cemecTtp
KonTtponbHas pabora Ne 3.
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Bapwuanr 0.

310. Paccrosiuue d Mexay aBymsi ToueunbiMu 3apsaamu Q1 = 2 uKn u Q2 = 4 uKn paBHo60 cm.
Omnpenenuts TOYKY, B KOTOPYIO HY)KHO IIOMECTUTh TpeTui 3apsa Qs Tak, yToObl cuCTEMa 3apsioB
Haxoauiack B paBHoBecuu. Omnpenenuts 3apan Qs u ero 3Hak. YCTOHUMBOE WM HEYCTOWYHBOE Oy-
JIET paBHOBECHE?

320. JIBe TpeTH TOHKOTO KOJjblla paanycoM R = [0 cm HECyT paBHOMEPHO paclpeneeHHbIN C JIu-
HEeHO# mIoTHOCTBIO T = 0,2 MxKn/m 3apsn. OnpenenuTs HANPsHKEHHOCTb £ 3IEeKTPHUECKOro MOJIs,
CO3/1aBa€MOI'0 pacrpeeIeHHbIM 3apsAa0M B Touke O, COBMAJAIOIIEH C LIEHTPOM KOJIbLIA.

330. Ha aByx KoakcHalbHBIX OECKOHEYHBIX IMIMHApaxX paauycamu R u 2R paBHOMEpHO pacmpene-
JIEHBI 3apsfbl C IOBEPXHOCTHBIMU IIOTHOCTSAMU 01 U o2(puc. 1). Tpebyercs: 1) ucnons3ys treopemy
Ocrtparpaackoro-I'aycca: HallTH 3aBUCUMOCTb E (r) HaNpsHpKEHHOCTH 3JIEKTPUYECKOIO HOJIS OT pac-
crostaust uist tpex obnacreit: |, Il u . [Ipunste o1 = -0, 02 = 40. 2) BBIYUCIUTD HAPSHKCHHOCTD £
B TOYKE, YAAICHHONW OT OCH LIWJIMHJPOB HA PAacCTOSHME I, U yKa3aTh HampasiieHHe BekTopa E. [Ipu-
Hatbo = 30 uKn/m?, r = 4 R; 3) mocrponts rpadux E (r).

340. Toukast KkBaJpaTHas paMKa PaBHOMEPHO 3apsDKEHA C JIMHEWHOHN IIOTHOCTHIO 3apsga t = 200
nKn/m. OnpenenuTs NOTEHIMAT ¢ MOJIS B TOUKE IIepeceueH sl JuaroHaieu.

350. DneKTpOH ABMXKETCS B/I0JIb CUIOBOM JIMHUM OJHOPOAHOTO 3JIEKTpUUYECKOro noisi. B Hekoropoii
TOUKE MOJIsI ¢ MOTeHUUaAIOM @1 = /(0 B 31eKTpoH uMen ckopoctb Vi = 6 Mm/c. Onpeaenuts NoTeH-
Ul (@2 TOYKH TIOJIS, TOUIS 10 KOTOPOU AIIEKTPOH IMOTEPSET MOJIOBUHY CBOCH CKOPOCTH.

360. IInockuii KoHAEHCATOp ¢ TIOmMAbLI0 WIAcTHH S = 200 cym? Kaxkaas 3apsykeHa 0 pa3HOCTH HO-
teHuuanoB U = 2 kB. Paccrosinue mexay minactuiamu d = 2 cm. Jlusnekrpuk — crexiio. OnpeaenuTsb
sHepruro W nossi KOHJEHCATOpa U INIOTHOCTb SHEPTUU @ TOJIS.

370. DJAC barapeu ¢= 12 B. Ilpu cune toka [ = 4 A KI1[] 6atapeu # = 0,6. Onpenenuts BHyTpeHHEE
conpoTuBiieHue R; 6arapen.

380. Cuiia TOoKa B II€NHM U3MEHSIETCS CO BpeMeHeM 110 3akoHy | = loe™. OnpenennuTs KOJIUYECTBO TE-
JIOTBI, KOTOPOE BBIJEIUTCA B IPOBOIHUKE CONPOTUBIEHUEM R = 20 Om 3a BpeMmsl, B T€YEHUE KOTOPO-
O TOK yMEHBIINTCA B € pa3. Koapduuuent o npuasats pasusiv 2 - 1072c.
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puc. 1

KontponbHas pabora Ne 4.
BapwuanT 0.

410. BeckOHEYHO JUTMHHBIA TIPOBOJA € TOKOM |= 50 A HW30rHYyT Tak, Kak 3TO MOKa3aHO Ha puC. 2.
OmnpenenuTh MarHUTHYIO HHAYKIUIO B B Touke A, jexaleil Ha OMcceKkTprce MpsMOro yria Ha pac-
crostauu d = 10 cM OT ero BepIInHbI.

420. ITo kpyroBomy BUTKY paguycoM R =5 cm TeueT Tok | = 20 A. Butok pacnosioskeH B OAHOPO/I-
HOM MarHutHoM moisie (B = 40 mTn) Tak, 4To HOpPMallb K IUIOCKOCTH KOHTYpa COCTABISIET YroJ
9= 7/ 6 c BektopoM B. Onpenenuts n3meHenue A/1 mOTeHIIMaIbHOW YHEPTUM KOHTYpa IPH €ro I10-
BOPOTE Ha YroJl ¢= /2 B HATPABJICHUH yBEIMYEHHs yriia .

430. ITo Tonkomy crepxkHI0 JumHOH £ = 40 cM paBHOMepHO pacnpeneneH 3apsa Q = 60 v K. Crep-
’KeHb BpallaeTcs ¢ yacToToit N= 12 ¢! oTHOCHTENbHO OCH, HeprNeHIUKYISIPHOH CTEPKHIO U TIPOXO0-
JSITIEN Yepe3 CTEPIKeHb Ha paccTOssHUM o = {/3 OT OJTHOTO M3 €ro KOHIOB. ONpeaenuTh MarHUTHBII
MOMEHT pm, O0YCJIOBJICHHBIN BpallleHUEM CTEPKHS
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440. Uon, monaB B marauTHOE ToJie (B = 0,01 m Tn), ctan gBuraThes mo okpyXKHOCTH. ONpeaeuTh
KHHETHYECKYI0 3Hepruto 1 (B 3B) woHa, eci MarHUTHBI MOMEHT pm SKBHBAJICHTHOTO KPYTOBOTO
Toka paseH 1,6 - 104 A-m2,

450. B ckpelieHHbIE 0] IPSIMBIM YIJIOM OAHOPOAHbBIE MaruuTHOe (H = 1 MA/M u snexkrpuyeckoe (E
= 50 xB/m) monst Beren noH. IIpu kakoit ckopocTu v MOHA (IO MOYINIO M HAIpaBJICHUIO) OH OyneT
JIBUTAThCS B CKPEILIEHHBIX MOJISIX MPSIMOIMHEHHO?

460. OnpenenuTh MarHATHBIN MOTOK @, MPOHU3BIBAIOIINN COJICHOU, eciu jJumHa £ = 50 ¢cM U Mar-
HUTHBIX MOMEHT pm= 0,4 BO.

470. Komb11o 13 MegHOTO MTpoBoAa Maccoid M = 10 r moMemnieHo B 0JHOPOTHOE MATHUTHOE TI0JIe

(B =0,5 Tx) Tak, 4To MIOCKOCTh KOJIbIIA COCTABIIACT yroi ff = 60° ¢ TMHUAMU MarHUTHON MHIYKIIHH.
Onpenenuts 3apsia Q, KOTOPBIN MPOUIET MO KOJBILY, €CIIU CHATh MAarHUTHOE TT0JIC.

480. HMcrouHWK TOKa 3aMKHYJIM Ha KaTymky conpotuBieHneM R = 20 Om. Yepes Bpemsa t = 0,1 ¢
Toka | B karymke nocturna 0,95 mpenenbHoro 3HadeHus. OmpenenuTs HHIYKTUBHOCTh L Karym-
KH.

puc.2

KonTponbnas padota Ne 3
Bapwuanr 1.

301. Toueunsie 3apsabl Q1 = 20 mx Kn,Q2 = -10 mx Kn HaxonsaTcst Ha pacCTOSSHUM d = 5 cm IpyT OT
apyra. OnpenenuTs HaNpsDKEHHOCTh MOJIS B TOYKE, YAaJeHHOM Ha 't = 3 c¢m OT mepBoro v Ha Iz = 4
cm oT Broporo 3apsiaa. Onpenenuts Takxke cuily F, 1efcTByroIyt0 B 3TOI TOUKe Ha TOYSUHBIN 3apsiz
Q=1 mx Kn.

311. Toukuit crepkeHb AnuHON £ = 2(0) cm HEceT paBHOMEPHO pacipeneneHHbii 3apsan 7 = 0,1 mxKn.
Onpenenutp HANPSKEHHOCTh E 3JIEKTPUUYECKOTO IOJIsI, CO3/1aBaeMOro paclpeesieHHbIM 3aps/ioM B
TOUKe A, Jiexalllei Ha OCH CTEpXHS Ha paccTOssHUU a = 2(0) cm OT €ro KOHIA.

321. Ha nByx KoHIEHTpHuUecKuXx chepax paguycoM R u 2ZRpaBHOMEpHO pacnpenieneHsl 3apsbl ¢ Mo-
BEPXHOCTHBIMU TIJIOTHOCTSIMU 01 U 2 (puc. 3). TpeOyertcs: 1) ucnonb3ys teopemy OcTporpaackoro-
I"aycca, HaliTH 3aBUCHUMOCTb E(7) HalpsDKEHHOCTH JIEKTPUYECKOTO IMOJI OT PACCTOSHUS Ul Tpex
obnacreii: 1, Il u III. IlpunsTh 01 = 40, 02 = 0, 2) BBIYUCINTD HAPSHDKEHHOCTh £ B TOUKE, yaJeHHON
OT IIEHTpa Ha PacCTOsIHKE I, M yKa3aTh HanpasieHue Bexropa E. Ipursarts o = 30 uKu/m?, r = 1,5 R;
3) noctpouts rpaduk E.

331. IBa Toueunsix 3apsna Q1 = 6 uKn u Q2 = 3 nKn HaxoaTCs Ha paccTossHUM d = 60 cm Ipyr OT
npyra. Kakyio paboTy HE0OXOAMMO COBEPIINTh BHEITHHM CHJIAaM, YTOOBI YMEHBIIUTH PACCTOSHUE
MEXy 3apsiaMH BJIBOe?

341. Ilpuuaka maccoit m = 200 mxe, Hecymas Ha cebe 3apan Q = 40 »Kx, Bierena B 2JIEKTPUIECKOE
I10JI€ B HANPABIICHUH CWIOBBIX JIUHUU. [locie npoxoxaenus pasHoctu noreHnuanoB U = 200 B nbl-
JIMHKA UMela cKopocTb v = /0 m/c. OnpeaenuTb CKOPOCTh o NBUIMHKH J0 TOTO, KaK OHA BJeTesa B
ToJIE.

351. Konpencaropsl eMkocThio C1 = 5 mx®@ u Cz = 10 mx® 3apsixensl 1o Hanpsbkennit Ur = 60 B u
Uz = 100 B cootBercTBeHHO. OTIpeIeTuTh HANPsDKEHNE Ha 00KIaKaX KOHJEHCATOPOB TOCIE UX CO-
eIMHEeHMs 00KIIaIKaMH, IMEIOIIIIMH OJTHOMMEHHBIE 3apsiIbl.

361. Karymka u aMmnepMeTp COEAMHEHBI MOCIEIOBATENBHO U MOAKIIOYEHB K MUCTOYHHMKY Toka. K
KJIEMMaM KaTYIIKHA MPUCOEANHEH BOJIBTMETP C CONMPOTHBIICHUEM » = 4 kOm. AMIIEpMeTp TTOKa3bIBa-
et cuiy Toka | = 0,3 4, BoneT™merp Hanpspkenuss U = 120 B. Onpenenuts conpoTuBieHue R karym-
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ku. OnpesenuTh OTHOCUTEIBHYIO TIOTPEUTHOCTD &, KOTOpasi OyAeT IomylieHa Mpyu W3MEpEeHUH COIpo-
TUBJICHUS, €CTIU MpeHeOpedb CUIION TOKA, TEKYIIETo Yepe3 BOJIbTMETD.

371. 3a Bpems ¢t = 20 ¢ ipu paBHOMEPHO BO3PACTABIICH CHIJIE TOKA OT HYJA A0 HEKOTOPOTO MaKCH-
MyMa B MPOBOJHHUKE CONPOTUBICHHUEM R = 5 Om BBIACIWIOCH KOJMYECTBO TEIIOTBIQ) = 4 K/[c.
Onpenenuts CKOPOCTh HAPACTaHMSI CUJIBI TOKA, €CJIM CONIPOTUBIIEHHUE MTPoBOAHMKA R = 5 Om.

111

Puc.3

KonTponbnas padora Ne 4.
Bapuanr 1.

401. beckoneuno nnuHHBINA MpoBoA ¢ TokoM I = 100 A u30rHyT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
Onpenenuth MarHUTHYIO UHAYKIMIO B B Touke O. Paguyc nyru R = 10 cm.

411. Tlo nByM mapauiebHBIM MpoBoJaM JUIMHON { = 3 M Kax/blil TekyT oauHakoBsie Toku | = 500
A. Paccrosinue d mexxay npoBogamu paBHo 10 cm. OnpenenuTh cuity F B3auMoeiicTBHSI TPOBOIOB.
421. ITo ToHKOMY KoOJbIy paauycoM R = 10 cM paBHOMepHO pacnpeseseH 3aps)i ¢ JUHeHHOH 10T-
HocThI0 T = 50 HKn/M. Konb1io Bpamaercss OTHOCHTENBHO OCH, IIEPICHIUKYISPHON MIIOCKOCTH KOJIb-
11a ¥ IPOXOsIIeH Yepe3 ero IeHTp, ¢ yactoTor n = 10 ¢t Onpenenutb MAarHUTHBIE MOMEHT Pm,
00YCIIOBJICHHBII BpaIllIeHHEM KOJIbIIA.

431. ]JIa moHa pa3HBIX MacC ¢ OAMHAKOBBIMHU 3apsaMHd BIETEIH B OJHOPOIHOE MAarHUTHOE IIOJIE,
CTaJIM JIBUTaThCsl MO OKPYXKHOCTH paauycamu Ri = 3 cm u Rz = 1,73 cMm. OnpenenuTs OTHOLICHHUE
Macc MOHOB, €CJIM OHU MPOILLIN OJUHAKOBYIO YCKOPSIIOIIYIO Pa3HOCTh ITOTEHIIUAJIOB.

441. TIpoToH BIeTeN B cKpemieHnble noj yraom o = 120° marautaoe (B = 50 M Tn) u sneKTpudecKoe
(E = 20 xB/m) moms. OnpeennuTs yCKOpeHHe al MpoToHa, eci ero ckopoctsh v ([v| = 4 - 10° m/c)
nepneHauKyispHa sekropaM E u B.

451. TInockuii KOHTYp muomasio S = 20 cM? HAXOAUTCS B OJHOPOIHOM MarHHTHOM mone (B = 0,03
Ti). OnpenenuTs MarHUTHBINA MOTOK @, MPOHU3BIBAIOIINUNA KOHTYP, €CJIU TUIOCKOCTh €0 COCTaBIsAET
yroi ¢ = 60° ¢ HalrpaBJIEHUEM JIMHUN UHAYKLINH.

461. B ognoponsom MarauTHOM mone (B = 0,1 Ti) paBHOMepHO ¢ yacToTo# N = 5 ¢ Bpamraercs
cTep>keHb JUIMHOM £ = 50 cM Tak, YTO IJIOCKOCTb €ro BpallleHUs MEepHeHIUKYIISIpHA JTUHUSIM Harpsi-
KEHHOCTH, a OCh BpAIlICHUs IPOXOIUT Yepe3 OJUH U3 ero KoHIoB. Onpenenutb HHAYIUPYEMYIO Ha
KOHIIaX CTEPKHS pa3HOCTh NOTeHIHanoB U.

471. Conenonsn ceuennem S = 10 cm? conepxut N = 10° BUTKOB. IIpu cune Toka | = 5 A maraur-
Has MHAYKUUs B nons BHyTpH cosneHoua pasHa 0,05 Ti. Onpenenuts MHAYKTUBHOCTS L coneHonpa.

1 chopel-me a omnpeAeIsieTCs B MOMEHT BXOXKIACHUSA 3apml<el-u-10171 YaCTUIIbI B obacThb MPOCTPAHCTBA, I'A€ JIOKAJIM30BaHa OJHOPOHBIC
MAarHuTHOC U 3JIEKTPUIECKOEC MOJIA.
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Puc.4.

Kontponsnas padora Ne 3.
Bapwuanr 2.

302. Tpu onuHakoBbIX TouedyHBIX 3apsaaa Q1 = Q2 = Q3 = 2 K7 HaxomATCs B BEpIIMHAX PaBHOCTO-
POHHETO TPEeYrojbHUKa co cTopoHamu a = /() cyu. OnpenenuTs MOAYIb U HallpaBiieHue cuibl F, nei-
CTBYIOIIECH Ha OJMH U3 3apAI0B CO CTOPOHBI ABYX JIPYTHX.

312. Tlo TOHKOMY TOJYKOJIbILy paauyca R = [0 cm paBHOMEPHO pacHpeiesieH 3apsj ¢ JUHEHHOMN
IUIOTHOCTBIO 7 = [ mkKn/m. OnpenenuTs HANpsHKEHHOCTh E 3JIEKTPUYECKOTO IMOJIsA, CO3/1aBaeMOro
pacnpeielieHHbIM 3apsI0oM B Touke (O, COBMAIAOIIEH C LIEHTPOM KOJIbIIA.

322. Ha n1Byx KOHIEHTpHUeCKuX chepax pamumycoM R u 2RpaBHOMEpPHO pacmpeeneHsl 3apsbl ¢ Mo-
BEPXHOCTHBIMHU IIOTHOCTSIMU 01 U a2 (puc. 5). Tpebyercs: 1) ucnons3ysa teopemy OcTtporpaackoro-
l"aycca, HaiiTh 3aBHCUMOCTH E(r) HampsDKEHHOCTH AJIEKTPUYECKOTO TOJS OT PACcCTOSHUS IS Tpex
obmacreii: I, I u III. [IpunATE 01 = 0, 02 =- 0, 2) BEIYUCIUTH HANPSHKEHHOCTh £ B TOUKE, yIaIEHHON
OT LIEHTpa Ha PaccTosHue I, U yKa3aTh Hanpasienue Bexropa E. [Ipunats o = 0,1 nKa/m?, r = 3 R; 3)
nocTpouts rpaduk Ey.

332. DaeKTpUUECcKOe MOoJIe CO3/1aHO0 3apsHKEHHBIM MPOBOASIIUM IIApOM, MOTeHIHan ¢ koroporo 300
B. Onpenenuts paboty cun noss o nepemernenuto 3apsiiga Q = 0,2 uxKn u3 touku 1 B TOUKy 2
(puc. 6).

342. DnexTpoH, obnanaBmni KUHETHYECKOW SHepruer T = /() 3B, BieTen B OJHOPOAHOE dIIEKTpUIE-
CKO€ I0JIe B HANpaBJICHUU CHIIOBBIX JUHMHA mois. Kakoil ckopocTbio Oyzaer o0nagaTh 3JEKTPOH,
POt B 3TOM TI0JI€ pa3HOCTh moTeHnmanoB U = § B?

352. Kongencatop emkocteio C1 = 10 mx® 3apsiken a0 Hanpspkenust U =10 B. OnpeaenuTts 3aps
Ha 0OKJIaJIKax 3TOro KOHJEHcaTopa IMocje TOro, Kak napajuieabHO eMy OblT MOJAKIIIOYEH JIpYro, He-
3apsKEHHBIN, KOHJIeHCATOp eMKOCThI0 C2 = 20 Mx .

362. D/IC Garapeu ¢= 80 B, BHyTpeHHee conpoTunieHue R; = 5 Om. BHemnss uens norpeliser
MouHocTh P = 100 Bm. Onpenenuts cuily Toka | B nenu, Hanpspbkenue U, OA KOTOPbIM HaXOJUTCS
BHEIIIHSSA IeTIh, ¥ €€ CONpoTHBIIeHHE R.

372. Cuna ToKa B IPOBOJHHMKE M3MEHSIETCS CO BpeMeneM 1o 3akony | = l,e™, raelo =20 4, a = 10%¢
! Onpenenuts KOMMYECTBO TEMIOTHI, BBLIEIMBINEECS B IPOBOJHUKE 3a BpeMs t = 1072c.
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Puc.5 Puc.6

Konrponbnas padora Ne 4.
Bapuanr 2.

402. MaruuTHBI# MOMEHT Pm TOHKOTO HPOBOJIAIIET0 KOIbIA pm= 5 A - M2, OIpenenuTh MArHUTHYIO
UHAYKIHIO B B Touke A, Haxos1Ieicst Ha OCH KOJIbla ¥ YJAJIEHHOM OT TOYEK KOJbIla Ha PaCCTOSHUE
r =20 cm (puc. 7).
412. Tlo TpeM napajuieabHbIM MPSMBIM IIPOBOJAM, HAXOIALIMMCS Ha OJJMHAKOBOM pacctosinuu d = 20
CM JIpyT OT Jipyra, TeKyT oauHakoBble TokU I = 400 A. B 1Byx npoBojax HampasieHUs TOKOB COBIIA-
JaroT. BelUMCANTD A KaKJOro M3 MPOBOJOB OTHOILIEHWE CHIIBI, ACHCTBYIOIIEH Ha HEro, K €ero
JUIMHE.
422. luck panuycoMm R = 8 cM HeceT paBHOMEPHO pacupeeseHHbIH 110 moBepxHOCTH 3apsas (6 = 100
uKn/m?). OnpenenuTs MarHUTHBIA MOMEHT Pm, OOYCIOBIEHHEIH BPAlIEHHEM JMCKA, OTHOCHTEIHHO
OCH, MPOXOASAUIEN 4Yepe3 €ro LEHTP U MEPHEHAUKYISIPHON IUIOCKOCTH JHUCKA. YTJIOBas CKOPOCThb
BpalieHus qucka o = 60 pazu/c.
432. OpHo3apsAHBIA MOH HATPHUS MPOIIENT YCKOPSIONIYI0 pa3HOCTh noTeHnuanoB U = 1kB u Bieten
MEPIEeHIUKYJIAPHO JIMHUAM MarHuTHOM MHAYKUUU B ojxHopoxaHoe mnose (B = 0,5 Tu). Onpenenuth
OTHOCHUTEIIbHYIO aTOMHYIO MacCy A MOHA, €CJIM OH OMHUCANl OKPYKHOCTh paguycoMm R = 4,37 cm.
442. VoH, mpoias yCKOPSIONIYI0 pa3sHOCTh moreHnuanoB U = 645 B, Bieren B CKpelleHHBIE MO
MpsIMBIM yIJIOM ofHOpoaHble MarHuTHOe (B = 1,5 m Tun) u anekrpuueckoe (E = 200 B/m) mosms.
Onpenenuth OTHOILIEHUE 3apsijia HOHA K €r0 Macce, €ClIM UOH B 3TUX IOJIAX JBUKETCS IPSIMOIMHEN -
HO.
452. MarautHbIi moTok @ CKBO3b cedeHue coneHouaa paBeH S0 MxB6. nmHa conenouna £ = 50
cM. HaliTu MarHuTHbIM MOMEHT Pm COJICHOUIA, €CIIA €r0 BUTKU TUIOTHO MPUJIETalOT IPYT K IPYTY.
462. B oqHOpOIHOM MarHuTHOM moJje ¢ uuaykuuer B = 0,5 Tn BpamaeTcs ¢ yactoroi n =
10 ¢ crepsxens mmmoit £ = 20 cm. Och BpalleHHs HapalielbHa JHHUSAM HHAYKIHH U TIPOXOIUT
4yepe3 OJIMH M3 KOHIIOB CTEP:KHs MEPHEeHAUKYISIPHO ero ocu. OmpenenuTh pa3HOCTh MOTEHIUATIOB
UHa KOHIIaX CTEpKHS.
472. Ha xapToHHBIH Kapkac jymHOU £ = 0,8 M 1 quamerpom D = 4 cM HamMOTaH B OJUH CJIOW TIPOBOJT
muamerpoM d = 0,25 MM Tak, 4TO BUTKM IUIOTHO WPWIETalOT JPyr K Apyry. Beuuciauth
WHIYKTUBHOCTH L MOTYYUBIIETOCs CONCHOUAA.

Puc. 7
KonrtponsHas padora Ne 3.
BapwuanT 3.

303. /IBa monoxuTeNbHBIX TOYeUHBIX 3apsaa Q m 9Q 3akperutensr Ha paccrostanu d = 100 cm opyr
ot apyra. OnpenennuTts, B KaKOW TOYKE Ha MPSMOM, MPOXOAAIIEH yepes 3apsiabl, CICAyeT IOMECTUTh
TpeTuil 3aps] Tak, 4ToObl OH HaXOJWJICS B paBHOBECHH. YKa3aTb, KAKOH 3HAK JOJDKEH UMETh JTOT
3apsix UL TOTO, 4TOOBI paBHOBECHE OBLIO YCTONYMBBIM, €CIIM TEpEeMENIeHHs 3apsI0B BO3MOKHBI
TOJILKO BJIOJIb MPSIMOM, MIPOXOJIAIEH uepe3 3aKperuIeHHbIE 3apsiIbl.

313. ToHKO€ KOJIBIIO HeceT pacnpeneneHubid 3apsaa O = 0,2 mxKn. OnupenenuTs HAPSHKCHHOCTh £
AJIEKTPUUYECKOTO TOJIS, CO3/]aBaéMOr0 paclpe/ieIeHHbIM 3apsoM B TOYKE A, PaBHOYJANEHHOM OT
BCEX TOYEK KOJIbIIAa Ha paccTossHun I = 20 cm. Pagmuyc xomeia R = 10 cu.
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323. Ha nByx KoHIIeHTpHYeCcKuX chepax paanycoMm R u 2RpaBHOMEPHO pacripeesieHbl 3apsibl ¢ Mo-
BEPXHOCTHBIMH TJIOTHOCTSIMHU 01 U 2 (puc. 8). TpeOyercs: 1) ucnonb3yst teopemy OcTporpaackoro-
l"aycca, HaiiTh 3aBUCUMOCTh E(7) HaNpsHKEHHOCTH SJIEKTPUUYECKOTO TOJII OT PACCTOSHHS IS Tpex
obmacreii: I, Il u III. 1) npuuATh 01 = - 40, 02 = 0. 2) BBIYMCIAUTD HANPSHKEHHOCTh £ B TOUKeE, yjaa-
JIEHHOM OT IIEHTpa Ha paccTOAHUE I, U yKa3aTh Hanpapienue sektopa £. [Ipunatee = 50 nKn/m?, r =
1,5 R; 3) moctpouts rpaduk E.

333. Dnektpuueckoe mojie co3aano 3apsaaamMu Q1 = 2 uxkKn n Q2 = -2 mxKn, HaxonsmuMHCs Ha pac-
crostHuu d = 10 cm npyr ot apyra. OnpeaenuTs padoTy CHJI TOJIs, COBEPIIAEMYIO TIPH TIEPEMEIICHUH
3apsina Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHowmeHne ckopocreil nonoB Cu™ " u K, mpoieqmnx oMHaKoBYIO pa3HOCTh IOTEHIU-
ajioB.

353. Konaencartopsl eMkoctTsiMu C1 = 2 ux®@, C2 = 5 mx® n C3 = 10 mx®@ cOeTUHEHBI TIOCIEI0Ba-
TEJIbHO W HaxonaTcs o HanpsbkeHnuem U = 850 B. Onpenenutsb HANPsKEHUE U 3aps]l Ha KaXKI0M U3
KOH/JIEHCATOPOB.

363. Ot 6arapeu, 3J1C xoTopoit ¢ = 600 B, TpedyeTcs iepenatb YSHEPTUIO HA paccTtosiHue £ = [ Kkm.
[Totpebnsemas MomHOCTh P = 5 xBm. HaliTh MUHMMAaNbHBIC TOTEPU MOITHOCTU B CETH, €CJIH JHUa-
METP MEIHBIX MOABOAANIUX IpoBoaoB d = 0,5 cm.

373. Cua Toka B IpoBOAHUKE cotnpoTuBieHneM R = /() Om 3a Bpemsi ¢ = 50 ¢ paBHOMEpHO HapacTa-
eT oT l1 = 5 4 nol, = 10 A. OnpenenuTh KOIUYECTBO TEIUIOTHI Q, BBIIEIMBIIEECS 32 3TO BPEMS B
MIPOBOJTHUKE.

Puc.8 Puc.9.

KonTponbnas padora Ne 4.
Bapmuanr 3.

403. [To 1ByM CKpelIeHHBIM O/ MPSMBIM YIJIOM OECKOHEUHO JUIMHHBIM MPOBOJOM TeKyT TokH I u 21
(1=100 A). Onpenenuth MarHuTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosaue d = 10 cm.

413. KBaspaTHas MpOBOJIOYHAsL paMKa PacloyiokeHa B OJTHON IIOCKOCTH C JUIMHHBIM MPSIMBIM TIPO-
BOJIOM TakK, YTO JIBE€ €€ CTOPOHBI NapajuleiabHbl poBoay. [lo paMke U npoBoay TEKYT OAMHAKOBBIE
toku [ = 200 A. Onpenenuts cuiy F, neiicTByromnyro Ha paMKy, €ciu OJrKaiiias K MpoBOIY CTOPO-
Ha paMKH HaXxOJHUTCs OT HETO Ha PAaCCTOSIHUU, PABHOM €€ JUIMHE.

423. Crepxenp mamuHON { = 20 cM 3apspkeH paBHOMEPHO pacIpelelIeHHBIM 3apsoM C JIMHEHHOMH
mwiotHocThIo T = 0,2 MKkKi/M. CTepxeHs Bpamaercs ¢ yactotoit n = 10 ¢! oTHOCHTENBHO OCH, TEp-
MIEHIUKYJISIPHOW CTEPKHIO M MPOXOAAIIEN yepe3 ero KoHel. OnpenennTs MarHUTHBIA MOMEHT Pm,
00yCJIOBJICHHBIH BpallleHUEM CTEPIKHSI.

433. DIeKTPOH MPOIIENT YCKOPSIONy0 pa3HocTh moteHImanoB U = 800 B u, BiieTeB B 0JTHOPOJTHOE
MarauTHoe nosie B = 47 m Tn, cran ABuratbcs 1Mo BUHTOBOM JIMHUM € maroM h = 6 cm. Onpenenutsb
paauyc R BuHTOBOM NTMHUU.

443. Anpda-yacTuia BieTeNa B CKPELICHHbIE MO/ MPsAMbIM yriioM MarautHoe (B = 5 mMTin) u snek-
tpuueckoe (E = 30 kB/M) mons. OnpenennTs ycKOpeHne a* anb(ha-dacThIb, ecu eé ckopocTh V (| V |
=2 - 10° m/c) mepnenaukynspHa BekTopaM B u E, mpudem cumbl, AefCTBYIONIHE CO CTOPOHBI ATHX
MOJIeH, IPOTUBOHANPABIIECHBI.
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453. B cpenHel 4acTH COJICHOM/IA, COJIEPKAIIET0 N = 8 BUTKOB/CM, TIOMEIIIEH KPYTOBOW BUTOK JHa-
MetpoMm d = 4 cm. IlnockocTh BUTKa pacnosioxkeHa moj yrioM ¢ = 60° k ocu conmenouga. Onpene-
JUTh MarHUTHBIN MOTOK @, MPOHU3BIBAIOIINN BUTOK, €CIIH 110 0OMOTKE colieHouAa TeueT Tok | =1 A.
463. B npoBosIoYHOE KOJbLIO, MPUCOEAMHEHHOE K OaUIMCTUYECKOMY TIallbBAHOMETPY, BCTaBUIIM
npsiMoii marHut. Ilpu 3ToM no nenu npomren 3apsaa Q = 50 mxKn. Onpenenuts U3MeHeHHE MarHUT-
Horo noroka A® uepe3 KOJbIIO, €CIM CONPOTUBIIEHHUE Lienu ranbpanomerpa R =10 Om.

473. Karymika, HAMOTaHHAsl HA MarHUTHBIA IUJIMHApUYecKnid kapkac, umeeT N = 250 BUTKOB U UH-
OyKTUBHOCTH L1 = 36 MI'H. UTOOBI yBEIMYUTh MHAYKTUBHOCTH KaTymku 10 L2 = 100 MI'H, 0OMOTKY
KaTyIIK{ CHSUIM ¥ 3aMEHUIIM OOMOTKOW M3 00Jiee TOHKOH MPOBOJIOKH C TAKUM PAacueTOM, YTOOBI TN -
Ha KaTyLIKU OcTajach npexHei. CKOJIbKO BUTKOB 0Ka3aJ0Ch B KaTYILIKE [1OCIIE IEPEMOTKHU?

L s O
ZIU] z

]
i
1

Puc.10

KonTtponsHas pabdora 3.
Bapuanr 4.

304. JIBa ogMHAKOBO 3apsDKEHHBIX HIAPUKA MOJBEUICHBI B OJJHOW TOYKE HA HUTSAX OJUHAKOBOH UIH-
Hbl. [Tpu 3TOM HUTH pasouuiuck Ha yroiu o. lllapuku norpyxator B Macio. KakoBa nioTHOCTh p Mac-
J1a, €CIIM YroJl pacX0KJI€HUs HUTEH IpPU MOTPYKEHUU B MACIO OCTaeTcss Heu3MeHHbIM? ILoTHOCTh
MaTepuana mapukoB po = 1,5 - 10° ko/m®, nusnekTprueckas IPOHUIAEMOCTD Maca & = 2,2,

314. Tpets ToHKOTO KOJbIa paguyca R = 10 cu Hecer pacnipenenennsiit 3apsan Q = 50 #Kxn. Ompe-
JeUTh HANPSHDKEHHOCTh £ 3JIEKTPUYECKOro I0JIsA, CO3/1aBaeMOI0 paclpe/ieIeHHbIM 3apsI0M B TOUKE
O, cOBMaaoIIeH ¢ IEHTPOM KOJIbIIA.

324. Ha nByx KOHIEHTpHUecKuXx chepax paguycoM R u 2ZRpaBHOMEpHO pacnpenieneHsl 3apsbl ¢ Mo-
BEPXHOCTHBIMU TUIOTHOCTSIMH 01 ¥ a2 (puc. 11). Tpebyercs: 1) ucnons3ys teopemy OcTporpaackoro-
l"aycca, HaiiTh 3aBUCHUMOCTH E(7) HaNpsDKEHHOCTH DJIEKTPUYECKOTO IOJISI OT PACCTOSHUS U Tpex
obnacreii: I, I u II. [Ipunsateor = - 20, 02 = 0, 2) BBIYUCIUTH HANPSHKEHHOCTh £ B TOUYKE, yaieH-
HO¥ OT LIeHTpa Ha paccTosHMe I, ¥ yKas3aTh Hampasienue Bektopa E. [punatee = 0,1 mxKu/m?, r =
3R; 3) moctpouTtsh rpaduk E).

334. Jlge napajuienbHble 3apsKEHHBIE TNIOCKOCTH, IOBEPXHOCTHBIE INIOTHOCTH 3apsijia KOTOPBIX g1 =
2 mxKn/m? v 02 = - 0,8 mxKn/m?, Haxonarcs Ha paccrosanu d = 0,6 cyu apyr ot apyra. OnpenenuTsb
pa3HOCTh MOTeHLUaAN0B U MeXy IIIOCKOCTSIMH.

344. DnextpoH ¢ sHeprueit T = 400 5B (B G6CKOHEYHOCTH) JIBUXKETCS BJOJIb CUJIOBOM JIMHMHU T10
HaIpaBJIEHUIO K MTOBEPXHOCTH METAJUTMYECKON 3apsikeHHOU cdepsl paauycoM R = 10 cm. Onpene-
JUTh MUHUMAJIbHOE PACCTOSIHUE (1, HA KOTOPOEe MPUOIMU3UTCS NEKTPOH K MOBEPXHOCTH CEPBhI, €CiIu
3apsg ee Q = - 10 uKn.

354. JIBa konaeHcaropa eMKocTsIMH C1 = 2 mk®@ u C2 = 5 mx@ 3apsokeHsl 1o HanpspkeHuit  Up =
100 B n Uz = 150 B coorBercTBeHHO. OmNpeenuTh HaNpsHKeHWE Ha OOKJIaKaX KOHAEHCATOPOB I0-
Clie UX COeJAMHEHHs 00KJIaJIKaMH, UMEIOIIUMH pPa3HOUMEHHBIE 3apsibl.

364. I1pu BHemHeM conpotuBiieHnd R1 = 8 Om cuna Toka B ienw |1 = 0,8 A, pu conporuBnernu R
=15 Om cuna toka l2 = 0,5 A. Onpenenuts cuity Toka l.; KopoTkoro 3ambikanust ucrounuka J[C.
374. B mpoBoanuKke 3a Bpems t = 10 ¢ mpu paBHOMEPHOM BO3pacTaHUU CHIIBI TOKA OT l1 =1 4 o |2 =
2 A BBIIETHIIOCH KOJMYeCTBO TerioThl Q = 5 x/[orc. Haiiti conpoTuBieHne R mpoBogHUKA.
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Puc. 11

Konrponbnas padora Ne 4.
Bapuanr 4.

404. ITo 6eckoOHEYHO JJIMHHOMY ITPOBOJTY, M30THYTOMY TaK, Kak 3TO IMMOKa3aHO Ha puc. 12, Te4eT ToK
| =200 A. Onpenenuts MarHuTHyr0 UHIYKIUIO B B Touke O. Paanyc nyru R = 10 cwm.

414. KopoTkasl KaTyIIKa IIIOMAIbIo HomepedHoro ceueHns S = 250 cm?, comepxamas N = 500 But-
KOB IIPOBOJA, 110 KOTOpoMYy TeueT Tok | = 5 A, momelieHa B OJHOPOJHOE MAarHUTHOE I10JI€ Halpsi-
xeHHocTeio H = 1000 A/M. Haiitu: 1) MarHuTHBI MOMEHT pm KaTYIIKH; 2) BpallalOIIuid MOMEHT M,
NefCTBYIOIMI Ha KATYIIKY, €CIIH OCh KaTyIIKK cocTanseT yron ¢ = 30° ¢ muHuaMu mos.

424. TIpoTOH JBUKETCS MO OKPYKHOCTH pamuycoM R = 0,5 cM ¢ nuHeiiHoit ckopocTsio v = 10° m/c.
Onpenenutb MarHUTHBII MOMEHT Pm, CO3[1aBAEMbIii SKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-yacTuia mpoiia ycKopsolyo pasHocts noteHnuanoB U = 300 B u, monas B ogHO-
pPOJHOE MarHWTHOE TI0JIE, CTajla ABUTaThCsl IO BUHTOBOW JIMHUM paanycoM R =1 cMm u marom h = 4
cM. OnpenenuTh MarHUTHYIO0 HHAYKIMIO B mos.

444, DnekTpoH, MPOWIA YCKOpPsIONyo pa3sHocTh noreHnuanioB U = 1,2 kB, noman B ckperieHHbIe
MO/ TIPSIMBIM YTJIOM OJIHOPOAHBIE MAarHUTHOE U 3NIEKTpuueckoe noisi. OnpeaenuTs Hanps>KEHHOCTh
E anexTpuueckoro mossi, eciii MarHuTHas MHAyKuust B moins pasua 6 mTi.

454. Ha nnuHHBIA KapTOHHBIN Kapkac auamerpoMm d = 0,2 mm. Onpenenutb MarHUTHBIA MOTOK D,
CO3/1aBa€MbIil TAKUM COJIEHOUJOM Iipu cuie Toka | =0,5 A.

464. Toukuii MeIHBIM POBOA Maccoil M = 5 I COTHYT B BUJE KBajJpara, U KOHIIBI €ro 3aMKHYTHI.
KBanpar nomernieH B oqHopoiHOe MarauTHOe nosie (B = 0,2 Ti) Tak, 4To €ro MmiIocKOCTh MepIeHIH-
KyJsipHa JTUHUSM 110711, OnpeaenuTs 3apsia Q , KOTOPHIM MOTedeT Mo MPOBOJHUKY, €CIH KBaapar, Mmo-
TSHYB 32 IPOTUBOIOJIO0XHBIE BEPILINHBI, BHITSHYThH B JIUHUIO.

474. UnnykTuBHOCTH L coneHonaa, HAMOTaHHOTO B OJIMH CIIOM Ha HEMAarHWUTHBIA Kapkac, paBHa 0,5
MI'H. [lnuna ¢ conenonna pasHa 0,6 M, auamerp D =2 cm. OmnpenenuTs OTHOLIEHUE N YKCia BUT-
KOB COJIEHOM/IA K €r0 JJIMHE.

KontponsHast padora Ne 3.
Bapwuanr 5.

305. Yetnipe onuuakoBbix 3apsana Qi1 = Q2 = Q3 = Q4 = 40 xHn 3aKkperuieHbl B BEpIIMHAX KBaapara
co ctopoHoit a = 10 cm. Haittu cuny F, neiicTByOIIyr0 Ha OJUH U3 3THX 3apsI0B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHeYHbIN TOHKUH CTEP)KEeHb, OTPaHUYCHHBIA C OJHOW CTOPOHBI, HECET PAaBHOMEPHO pac-
MpeaeNeHHbIN 3apsin ¢ JUHEeWHOW MmiIoTHOCThI0 7 = 0,5 mxKn/m. OnpenenuTs HampsHKEHHOCTb E
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ANEKTPUYECKOT0 TOJIs, CO3aBaeMOr0 pacIpelelieHHbIM 3apsIoM B TOUKe A, Jexalled Ha ocH
CTEPKHS Ha pacCTOSIHUU 0. = 2() cm OT €ro Hayvasa.

325. Ha nByx O€CKOHEUHBIX MapajlIeIbHBIX IUIOCKOCTSIX PaBHOMEPHO paclpeieieHbl 3apsibl ¢ IMo-
BEPXHOCTHBIMH TUIOTHOCTSIMH 01 M g2 (puc. 13). TpeOyertcs: 1) ucnonb3ys Teopemy OcTporpaackoro-
lNaycca v mpuHIMI CYNEPIIO3ULIMU AIEKTPUUECKUX MOJIeH, HAWTH BbIpaxeHHe E(X) HapsHKeHHOCTH
anekTpudeckoro nosst B tpex oobnactax: I, I u IIl. Ilpunsareer = 20, 62 = 0, 2) BBIYUCIUTD HANpS-
KEHHOCTh £ TIOJISl B TOYKE, PACIIONIOKEHHOM CJIeBa OT TUIOCKOCTEH, M yKa3aTh HANPABJICHUE BEKTOPA
E; 3) noctpouts rpaduk E (x).

335. Jlumonb ¢ 3AEKTpUYECKUM MOMEHTOM p = 100 nKn - m cBOOOJHO yCTaHOBWIJICS B CBOOOIHOM
AIEKTPUIECKOM I10JIe HAaNPSHKEHHOCThI0 E = 200 kB/m. OnpenenuTs paboTy BHEITHUX CHII, KOTOPYIO
HEOOXO0IMMO COBEPIIMTS IS TOBOPOTA Aumons Ha yron a = 180°.

345. DnexTpoH, Npoiias B MJIOCKOM KOHAEHCATOpEe MyTh OT OJHOM IUIACTUHBI IO JPYroi, nmpuoOpen
ckopocTh v = 10° m/c. Paccrosiue Mexny mnactunamu d = 8 mm. Haittu : 1). PasHOCT mOTEHIMA-
noB U Mexay minactuHami; 2). [IoBepXHOCTHYIO INIOTHOCTD 3apsijia ¢ Ha MJIACTUHAX.

355. JIBa 0IMHAKOBBIX TUIOCKUX BO3IYIIHBIX KOHJEHCATOpa eMKOCThI0 C = 100 n® xaxaplii coeau-
HEeHBI B Oarapero nocienoarenbHo. OnpenenuTb, Ha CKOJIbKO U3MEHUTCS eMKkocTh C GaTtapeu, eciu
MIPOCTPAHCTBO MEXKTy TUTACTUHAMH OJTHOTO M3 KOHJICHCATOPOB 3aNOJHUTH Mapa)uHOM.

365. D/IC Garapeu ¢= 24 B. Haubonblas cuia Toka, KOTOPYIO MOXKET JaTh OaTapes Imax = 10
A. OnpenenuTh MaKCHMATBHYIO MOITHOCTE Pmax, KOTOpast MOKET BBIJICISITHCSI BO BHEIITHEH ISITH.

375. Cuna Toka B IPOBOJHUKE U3MEHSETCS CO BpeMeHeM 110 3akony | = losinwt. Haiitu 3apsn Q,
MPOXOIAIINIA Yepe3 MonepeyHoe ceueHrne MpoBOAHMKA 3a BpeMs {, paBHOe mosoBuHe nepuosa 7,
Ecnu navanpHas cuna Toka lo = 10 A, nukiamdeckas gacrora @ = 50 et

Konrtponbnas pabora Ne 4.
Bapmuanr 5.

405. ITo Torkomy Koubily paarmycoM R = 20 cm teuet Tok I = 100 A. Onpenenmute MarHUTHYIO WH-
nykinuio B Ha ocu xonblia B Touke A (puc. 5). Yron = n/3.

415. Toukuii npoBoj JyuHOM { = 20 ¢cM U30THYT B BUJE MOJIYKOJbIAa U NOMEIIEH B MArHUTHOE T10JIE
(B =10 MTx) Tak, 4To Maomaap NOJYKOJIbla MEPIEHANKYISIPHA JIMHUSAM MarHUTHOM MHAYKUMH. 1o
npoBoay nponyctuid Tok [ = 50 A. Onpenenuts cuny F, neiictBytomyro Ha npoBoa. [lonBoasimme
MPOBO/Ia HAIIPABJIEHBI BAOJb JIMHUI MarHUTHOM MHIYKIUU.

425. ToHkoe koJbIlo paanycoM R = 10 cMm HeceT paBHOMEpHO pactipeneiaeHHbIN 3apsn Q = 80 HKIL
Kounb1o Bpamaercst ¢ yriaoBoit ckopocTsio ® = 50 paji/c OTHOCUTENIBHO OCH, COBMAJAIOIICH ¢ OAHUM
U3 IUaMeTpoB KoJiblia. HaliTh MarHUTHBIN MOMEHT pm, 0O0YCIOBIEHHBIN BpallleHuEeM KOJIbLIa.

435. 3apspkeHHas 9YaCTHIIA MPOILTA YCKOPSIONIYIO pa3HocTh moteHuanoB U = 100 B u, Bieres B oj1-
HoposHOoe MarauTHoe noJie (B = 0,1 Tn), crana nBuUrathcs Mo BUHTOBOM JIMHUM ¢ 11aroM h = 6,5 cm
u paaunycoMm R =1 cm. OnperenuTh OTHOIICHUE 3apsi/ia YaCTHUIIBI K €€ Macce.

445. Ognoponubsie MmarautHoe (B = 2,5 MTn) u snexrpuueckoe (E = 10 kB/m) mons ckpemieHs! mon
IPAMBIM YITIOM. DIEKTPOH, CKOPOCTH V KoToporo pasHa 4 - 10° m/c, BIeTaeT B 3TH Mo Tak, 4TO CH-
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Jbl, JEUCTBYIOIIME HA HETO0 CO CTOPOHBI MArHUTHOTO W DJIEKTPHUUECKOIO IMOJei, COHAlpaBJICHBI.
OnpenenuTh YCKOPEHHe a YMeKTPOHA.

455. KBanpaTHblif KOHTYp cO cTOpoHOH oo = 10 cM, B KOTOpoM TeueT Tok | = 6 A, HaxoauTCsl B Mar-
HutHoM monie (B = 0,8 Tn) mox yrmom o = 50° k nuaMAM nHaykiuu. Kakyio paboty 4 HYXHO cO-
BEPIINUTh, YTOOBI MIPY HEM3MEHHOW CHJIC TOKA B KOHTYPE U3MEHUTH €ro (opMy Ha OKPYKHOCTH?

465. Pamka u3 npoBoaa conpotuieHueM R = 0,04 Om paBHOMEpHO BpaIaeTcsi B OJTHOPOTHOM Mar-
HuTHOM M0J1e (B = 0,6 Tx). Och BpallleHHs JSKUT B TNIOCKOCTH PAMKH M TIEPIICHAUKYIISPHA JIMHUSIM
uHaykimd. Tnomans pavku S = 200 cM?. Onpenenuts 3apsn Q , KOTOPBIA MOTEYET MO paMKe IPH
M3MEHEHUHU YIJIa MEXy HOPMAJIbIO K paMKe W JUHUAMHU MHAyKIuu: 1). or 0 no 45°% 2). ot 45 1o
90°.

475. Conenoup cogepxut N = 800 ButkoB. CedueHne cep/ieqHnKa (M3 HEeMarHUTHOT'O MaTepuaa)

S =10 cm? ITo 06MOTKe TeueT TOK, CO3NAIONIMIA noje ¢ uHAyKimel B = 8 mTn. Onpenenuts cpe-
Hee 3HaueHune DJIC « & 9 caMOMHIYKIMH, KOTOpasi BO3HMKACT HA 3a)KMMaX COJICHOM[A, €CIIM CUJIa
TOKa yMEHbIIaeTCs MPaKTU4YecKu 10 Hys 3a Bpems At = 0,8 mc.

Kontposbras padora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsiabl Q1 = 30 mxKn u Q2 = -20 mxKn HaxonsaTcs Ha pacctosiuuu d = 20 cm apyr
oT npyra. OnpenenuTh HalpsHKEHHOCTh IEKTPUUYECKOro moss £ B TOYKE, yJaJIeHHOW OT MEpBOro
3apsizia Ha paccTostHuM 1 = 30 cm, a OT BTOPOro - Ha 2 = 15 cm.

316. 1o Tonkomy KombIty panguycoM R = 20 cu paBHOMEpHO pacrpeesieH ¢ JMHEHHOW TIOTHOCTHIO
T = 0,2 mxKn/m 3apsa. OnpenenuTs HanpsKeHHOCTh £ 3JIEKTpUYECKOro MoJisi, CO3/1aBaeMOro pac-
Npe/IeTICHHBIM 3apsJIOM B TOUKe 4, HaXOJIIeics Ha OCH KoJblia Ha pacctossHuu h = 2Rot ero neH-
Tpa.

326. Ha nByx OeCKOHEYHBIX MapajUIeNbHBIX TUIOCKOCTSIX PAaBHOMEPHO pacIpe/ieeHbl 3apsibl ¢ T0-
BEPXHOCTHBIMH IJIOTHOCTAMHU 01 M a2 (puc. 15). Tpedyetcs: 1) ucnons3ys reopemy OcTporpaackoro-
l"aycca ¥ mMpUHLIMIT CYyHNEpHO3UIMN AIIEKTPUYECKHUX MOJeH, HAUTH BbIpaxkeHHe FE(X) Hamps>KeHHOCTH
anekTpuyeckoro nois B Tpex obnactax: I, II u IIl. Ilpunsareo1 = 4o, 02 =2 o; 2) npunsats o = 40
nK1/M? ¥ TOUKy PacHoNIOKHTh MEKITY IIIOCKOCTAMHE; 3) TTocTpouTh rpaduk £ (x).

336. YeTblpe OMHAKOBBIX KAIUIM PTYTH, 3apsKEHHBIX 10 MOTeHuuana ¢ = /(0 B, cIMBalOTCS B O/IHY.
KaxoB notenmnuan ¢1 odpa3oBaiieiicss Karim?

346. [TemmaKa Maccoit m = 5 ke, Hecymas Ha cebe N = 10 37eKTpoHOB, IPoILIa B BAKyYME YCKOPSI-
IOLIYI0 pa3HocTh noteHmanoB U = [ MB. KakoBa kuHeTndeckas sHeprust 7 neutuHku? Kakyro cko-
pOCTh v IpUOOpEa MBUTMHKA?

356. /IBa konaeHcatopa eMkocTsMU C1 = 5 M@ u C2 = 8§ mMx@ COEIMHEHBI MOCIEI0BATENBHO U
npucoearHeHsl Kk 6atapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsaasl Q1 u Q2 KOHIACHCATOPOB M pa3HO-
ctu noreniuanos Ui Uzamexay ux oOKkiIagkaMu.

366. Axkkymynsatop ¢ C ¢ = 12 B 3apskaercs OT CETU MMOCTOSIHHOTO TOKa ¢ HanpsbkeHneM U =
15 B. OnpenenuTh HalpsHDKEHUE HA KIEMMax akKKyMyJaTopa, €ClId €r0 BHYTPEHHEE CONPOTUBIICHUE
Ri=10 Om.

376. 3a Bpems ¢ = /() ¢ ipu paBHOMEPHO BO3pACTalOIIEl CUile TOKA OT HYJS O HEKOTOPOI'O MaKCH-
MyMa B TIPOBOJIHUKE BBIICITUIIOCH KOJIWUYECTBO TETUIOTH O = 40 x/[owc. OnpenenuTb CpeHIOn CHITY
TOKa ¢ | » B IPOBOJHHKE, €CIIU ero conpoTusienue R =25 Om.
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Puc.15

406. ITo 1ByM O€CKOHEUHO JTMHHBIM MPOBOJAM, CKPELICHHBIM IO/ MPSIMBIM yTJIOM, TEKYT TOKH [1 1
I= 211 (It= 100 A). OnpeaenuTh MarHUTHYIO HHAYKIUIO B B Touke A, paBHOYIaJIE€HHON OT IPOBO-
noB Ha paccrostare d = 10 cMm (puc. 6).

416. llunsl renepatopa qmuHoi | = 4 M Haxonstes Ha paccrosiauu d = 10 cMm apyr ot npyra. Haiitu
CHJTYy B3aMMHOT'O OTTAQJIKWBAHUS IIUH MPH KOPOTKOM 3aMBIKaHUH, €CITH TOK i3 KOPOTKOTO 3aMBIKaHUS
paBeH S5 KA.

426. 3apsn Q = 0,1 mxKn paBHOMepHO pacnpenenéH mo crepxkHio amuHoi £ = 50 cm. CrepkeHb
BpalllaeTcs ¢ yrJIoBOil CKOPOCThI0 @ = 20 paj/c OTHOCUTENBHO OCH, NEPIEHINKYISIPHONU CTEPKHIO U
npoxoJjsuiel yepe3 ero cepenarHy. HallTh MarHUTHBIH MOMEHT pm, OOYCIIOBJIEHHBIN BpallleHHEM
CTEPIKHSI.

436. DneKTpoH BieTeNl B 0JHOpoAHOe MarHuTHoe moine (B = 200 m Tn) nepneHAUKYASIPHO JIMHUAAM
MarHuTHOM WHIYKIHH. ONpefenuTh CUIIy SKBHBAJCHTHOTO KPYrOBOTO TOKa lye , cO3m1aBaeMoro
JBMKEHUEM AJIEKTPOHA B MArHUTHOM TIOJI€.

446. OnHO3apsSAHBIA HOH JIUTHUS Maccoil m = 7 a.e.M. IPOIIe YCKOPSIOIIYI0 Pa3HOCTh MOTEHIIMATIOB
U = 300 B maruutHOe U 3nekTpuyeckoe nois. OnpenennTs MarHUTHYI0 MHAYKIUIO B mons, ecnu
TPAeKTOpHUSl MOHA B CKPELICHHBIX MOJAX MpsAMoiuHerHa. HampspkeHHocTs E anexkTpuyeckoro mosst
paBHa 2 kB/m.

456. TTnockuit KoHTYp ¢ TokoM | =5 A, cBOOOHO YCTAaHOBHUIICS B OJTHOPOJAHOM MarHUTHOM mouie (B
= 0,4 Tn). ITnomans kouTypa S = 200 cm?. loamepxuBas TOK B KOHTYpe HEM3MEHHBIM, €T0 TOBEp-
HYJU OTHOCUTEIBHO OCH, JIeKallel B IIOCKOCTU KOHTYpa, Ha yron a = 40° . OnpenenuTs coBep-
LIEHHYIO IIPU 3TOM paboTy A.

466. IIpoBonouHslif BuTOK AuameTpoMm D = 5 cm u conpotusnenueMm R = 0,02 OM HaxoauTes B 01-
HOpOoHOM MarHuTHOM Tosie (B = 0,3 Tux). IlnockocTe BUTKa coctaBisier yroia ¢ = 40° ¢ TUHUSIMEI
uHAykun. Kakoif 3apsa Q mpoTeueT 1o BUTKY IPH BBIKIIOUEHUM MAarHUTHOTO MOJIst?

476. Ilo karymke HHIYKTUBHOCTBIO L = 8 MKI'H Teder Tok | = 6 A. Onpenenuts cpeaHee 3HAUYCHHUE
DJIC < & caMOMHIYKIIMM BO3HUKAIOIICH B KOHTYpE, €CIIH CHJIa TOKa M3MEHHUTCS MPAKTUYCCKH JO
HyJIs 3a Bpemst At = 5 Mc.
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KontponbHas pabora Ne 3.
Bapwuanr 7.

307. B BepmmHax NpaBUIIBHOTO TPEYroJbHUKA CO CTOPOHOU o = /(0 cm Haxopsres 3apaasl Q1 = 10
mrKn, Q2 = 20 mxKn u Qs = 30 mxKn. Onpenenuts cuiny F, nefictByromniyto Ha 3apsn Q1 co cTopo-
HBI IBYX JPYTHUX 3apsi/I0B.
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317. I1o TOHKOMY MOJYKOJbIY paBHOMEPHO pacupenaeieH 3apsan O = 20 mxKn ¢ TMHEMHON IIOTHO-
cteto 7 = 0,1 mxKn/m. Onpenaenuts HaNpsHKEHHOCTh E AJIEKTPUYECKOTO TOJIsA, CO37aBaeMOro pac-
MpeACIICHHBIM 3aps/I0M B Touke (J, COBIAJIAIONIEH C LIEHTPOM KOJIbIIA.

327. Ha nByx OeCKOHEYHBIX MapajlielbHBIX IMIOCKOCTAX PAaBHOMEPHO pacmpeiesieHbl 3apsiibl ¢ 1O-
BEPXHOCTHBIMU IIOTHOCTSIMH 01 U g2 (puc. 17). TpeOyercs: 1) ucnonb3yst Teopemy OcTporpaackoro-
lNaycca v npuHUUI CYNEPHO3UIIUU IEKTPUUECKUX TMOJIEH, HANTH BbIpakeHue E(X) HampsHKeHHOCTH
anekTpudeckoro mojs B Tpex obmactsax: I, II u III. Ilpunsareor = o, 02 =-2 o; 2) npunatb ¢ = 20
nK1/M? 1 TOUKY PacTioNIOKUTh CIIPaBa OT IUIOCKOCTENL.; 3) mocTpouts rpaduk £ (x).

337. Toukuii cTep>KeHb COTHYT B KOJbIO paauycoM R = /0 cm. OH paBHOMEPHO 3apsiKeH C JIMHEH-
HOM TJIOTHOCTRIO 3apsifa T = 800 nKn/m. Onpeaenuth NOTSHIHA ¢ B TOYKE, PACIIONIOKEHHON Ha OCH
KoJIbIIa Ha pacctosiHuu h = /0 cm ot ero 1eHTpa.

347. Kakoii MUHUMAJIBHON CKOPOCTBIO Umin IOJDKEH 00JajaTh MPOTOH, YTOOBI OH MOT JIOCTUTHYTH
MMOBEPXHOCTHU 3apsKEHHOTO JI0 MoTeHInana ¢ = 400 B metayumnyeckoro mapa (puc. 18)?

357. IInockuii KOHACHCATOP COCTOUT M3 ABYX KPYIJIBIX IJIACTUH paguycoM R = 10 cm xaxnas. Pac-
CTOSIHUE MEXIy IacTuHamu d = 2 mm. KoHaeHcaTop NpUCOeIMHEH K UCTOYHUKY HanpshkeHus U =
80 B. Onpenenutsb 3apsia Q u HanpsokeHHOCTh E monis koHaeHcaTopa B ABYX CIIydasx: a) JTUAJIEK-
TPUK — BO31IYyX; 0) AMDIIEKTPUK — CTEKIIO.

367. Ot ucrounuka ¢ Hanpspkeanem U = 800 B HeoOXo1uMo nepeaaTh MOTPEOUTENI0 MOITHOCTh P
= 10 kBm Ha HexoTopoe paccrosiHue. Kakoe HanOouiblee CONPOTUBICHUE MOXKET UMETh JIMHUS Tie-
penauu, yToObl MOTepU YHEprun B Hel He npesbimanu 10 % ot nepegaBaemoit MotHOCTH?
377.3aBpems t = 8 ¢ mpu paBHOMEPHO BO3PACTABIICH CHJIC TOKA B POBOJHUKE COMPOTHBIICHHEM R
= 8 Om BBIACIWIOCH KOJIUYeCTBO TEIIOThl O = 500 [[oc. OnipenenuTs 3apsa J, TpOXOIAIUid B MPO-
XOJISIIMNA B MPOBOJIHUKE, €CJIM TOKA B HAYaJIbHBIII MOMEHT BPEMEHH paBHA HYIIIO.

Konrponbnas pabora Ne 4.
Bapuanr 7.

407. I1o 6eckOHEYHO UIMHHOMY IPOBOJIY, H30THYTOMY TaK, KaK 3TO MOKa3aHo Ha puc. 19, Teuer Tok
| =200 A. Onpenenuts MarHuTHyr0 UHAYKIMIO B B Touke O. Pannyc nyru R = 10 cwm.

417. KBanpaTtHblil KOHTYp co cTopoHoM o = 10 cM, nmo xoropomy Teuer Tok [ = 50 A, cBoOoaHO
YCTaHOBUWJICS B OAHOPOJHOM MarHuTHOM noze (B = 10 mTu). Onpenenuts nzmenenue All norenuum-
QIbHOM SHEPrUM KOHTYpa IpHU MOBOPOTE BOKPYT OCH, JieXKalled B IUIOCKOCTH KOHTYpa, Ha YIoj
9 =180°.

427. DneKTpoH B aTOME BOJOPO/a ABUKETCS BOKPYT sijipa (IPOTOHA) MO OKPYKHOCTHU paguycoMm R =
53 cM. OmpenienuTh MarHUTHBI MOMEHT Pm 9KBUBAJIEHTHOTO KPYrOBOT'O TOKA.

437. 1IpoTroH mpouien yckopsromyr pazHocTs noreHnuanoB U = 300 B m Bieren B 0JHOPOIHOE
marauTHOe mone (B = 20 M Ti) mox yrmom o = 30° k TuHMAM MarHUTHOH MHIYKIMH. ONpenenuTh
mar h 1 paamyc R BUHTOBO# JIMHUH, TI0 KOTOPO# OyIET JBUraThCsl MPOTOH B MATHUTHOM TIOJIE.

447. Anpda-yacTuna, UMeroInas ckopoctb v = 2 Mwm/c, Bietaet noj yriiom o = 30° K coHaIpaBIieH-
Homy marautHOMY (B = 1 MTin) u anexrpudeckomy (E = 1 kB/M) momsivm. OnpenenuTs yCKOpeHne a”
anb(ha-yacTULIBI.
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457. BUTOK, B KOTOPOM TOJICPKUBACTCS TIOCTOSIHHAS cujia Toka | = 60 A, cB0OOIHO yCTaHOBHWIICS B
0HOPOAHOM MarHuTHOM moiie (B = 20 mTun). Jluamerp Butka d = 10 cm. Kakyro pabory 4 HYKHO
COBEPIINTH I TOTO, YTOOBI MIOBEPHYTh BUTOK OTHOCHUTEBHO OCH, COBMAAMOIICH C JUAMETPOM, Ha
yron o =m/3 ?

467. Pamka, cogepxamasi N = 200 BUTKOB TOHKOTO IPOBOJA, MOKET CBOOOJHO BpAIIAaTHCS OTHOCH-
TeIbHO OCH, Jexkaieil B miockocty pamku. Ilnomans pamku S = 50 cm2. Och paMKH TIepHEHIUKY-
JIIpHA JIMHUSIM UHAYKIUU OJHOPOAHOr0 MarHutHoro nosst (B = 0,05 Ti). Onpenenuts MakcUMalb-
Hy10 DJIC fux, KOTOpask MHAYIMPYETCS B PAMKe TIPH €€ BPallleHHH ¢ 4acToToi N = 40 ¢,

477. B IeKTpUYECKOM 1enH, coaepxaiie peuctop conporusieaneM R = 20 OM u KaTymiky WH-
nyktuBHOCThIO L = 0,06 I'n, Teuer Tok | =20 A. Onpenenuts cury Toka | B menu uepes At =0,2
MC TI0CJI€ €€ Pa3MbIKaHHUSL.

T
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KonTtponbHast pabora Ne 3.
BapuanT 8.

308. B BepmmHax KBajapara HaXOAATCs OAMHAKOBBIC 3apsael Q1 = Q2 = Q3= Qs = § - 10° K. Ka-
KOW OTpULIaTeNbHBIN 3apsaa Q HY)KHO MOMECTHTh B LIEHTPE KBaJpara, YTOObI CHJIa B3aUMHOTO OTTaj-
KHUBaHUS TTOJIOKUTEIFHBIX 3apsiIoB ObljIa ypaBHOBEIICHA CHUJION MPHUTSIKEHHUS OTPHULIATEIILHOTO 3aps-
na?

318. YetBepTh TOHKOTO KoJbla paauycoM R = 10 cu HeceT paBHOMEPHO pacmpeseneHHbIi 3apsa Q
= 0,05 mxKn. OnpenenuTb HanpsHKEHHOCTb ElnexkTpuyeckoro mojsi, co3AaBaeMoro pacipeesieH-
HBIM 3apsJI0M B Touke O, COBMaarolIel ¢ IEHTPOM KOJIblIa.

328. Ha aByX KoakcHalbHBIX OECKOHEUHBIX IUIWHApax paaunycamu R u 2R paBHOMepHO pacmpene-
JIEHBI 3aps/ibl C TOBEPXHOCTHBIMU INIOTHOCTAMU 01 U a2(puc. 20). Tpebyercs: 1) ucnonsiys Teopemy
Ocrparpanckoro-I'aycca: HaiiTh 3aBUCUMOCTh £ (I) HapsHYKEHHOCTH AJIEKTPUYECKOTO MOJIsl OT pac-
crostaus 1yis Tpex obmacteit: |, 11 u 1. Ipuusite 01 = - 20, 02 = 6; 2) BRIYUCINUTH HAMIPSHKEHHOCTH F
B TOYKE, YAAJIEHHOW OT OCH LWJIMHIPOB Ha paccTOsHUE I, U yKa3aTh HalpasiieHue Bekropa E. [Tpu-
HaTh 0 = 50 uKn/m?, r = 1,5 R ; 3) moctpouts rpadux E ().

338. [Tosne 00pa30BaHO TOUYEUHBIM AUIIONEM C IEKTPUUECKUM MOMEHTOM p = 200 nKn - m. Onpene-
JUTh PAa3HOCTh MOTEeHUUaNoB U NBYX TOYEK MOJIs, PACIONONKEHHBIX CUMMETPUYHO OTHOCUTEIBHO
JUIIOJIS Ha €0 OCH Ha PacCTOSIHUM I' = 40 cm OT LIEHTpa JUIOJIS.

348. B ogHOPOAHOE AIEKTPUUECKOE ToJie HaNpshHkeHHOCThI0 £ = 200 B/m BnetaeT (BIAOJb CHUIOBOM
JIMHUHN) JIEKTPOH CO CKOPOCTBIO vo = 2 Mm/c. Onpenenuts pacctosHue £, KOTOpoe MpoeT 3iek-
TPOH JI0 TOYKH, B KOTOPOH €ro CKOpOCTh Oy/ET paBHA IMOJIOBUHE HAYaIbHOM.

358. JIpa MeTayuTMUecKuX mapuka paguycamu Ri1 = 5 cunR2 = 10 em mmerot 3apsiapl Q1 = 40 nKn n
Q2 = - 20 uKn coorBerctBeHHo. Haiitu snepruto W, xotopast BBIIEIUTCS MPH paspsjie, eciu Mapbl
COEIMHUTH MPOBOTHUKOM.

368. Ilpu BKIIOYEHUH JIEKTPOMOTOPA B CeTh ¢ HanpsbkeHueM U = 220 B oH notpebdisier Tok [ = 5 A.
Onpenenuth MOITHOCTH, MOTpedmsemyto MotopoM, U ero KIIJI, ecnmu comporuBienne R oOMoOTKH
MoTOpa paBHO 6 Om.

378. OmnpenenuTh KOJIMYECTBO TEIUIOTHI Q, BbIAETMBIIEECS 3a BpeMs ¢ = /() ¢ B IPOBOJHUKE CONPO-
tuBsieareM R = 10 Om, ecnu cuia TOKa B HEM, paBHOMEPHO YMEHBINIAsACh, U3MEHWIACh OT |1 = 10 A
mo I, =0.
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Puc.20

Kontposbnas padota Ne 4.
Bapuanrt 8.

408. Ilo Tonkomy kombiy TeueT Tok I = 80 A. OnpeaenuTs MarHUTHYIO MHAYKIMIO B B TOuke A,
pPaBHOYIAJICHHON OT TOYEK KoJblla Ha pacctosiaue I = 10 cM (puc. 21). Yron a = n/6.

418. Tonkoe npoBoasiee Koblio ¢ TOkoM [ =40 A nomenieHo B 0IHOpPOAHOE MarHuTHOE 1oje (B =
80 mTn). [TnockocTh KOJbIIA MEPIICHIUKY/ISIPHA JTUHUASAM MarHUTHOW WHAyKIMU. Pamnyc R kombia
paseH 20 cm. Haiitu cuny F, pactarusaroiyro KoJibLo.

428. CrnomHo# muuHAp paguycoM R =4 cM u BeicoToit h = 15 ¢cM HeceT paBHOMEpPHO pacmpene-
neHHsIiA 110 06veMy 3apsan (£ = 0,1 mx Ki/m®). Lumuaap Bpamaercs ¢ gactoroii N = 10 ¢ otHOCH-

TEJIBHO OCH, COBIAJAIONICH C €ro TeOMETPUYECKO 0chto. HallTH MarHUTHBIN MOMEHT pm LUJIMHJPA,
00YyCIIOBJICHHBIH €T0 BpalleHHueM

438. Anbda-gactuna, mpoiIs YCKOPSIONIYI0 pa3HOCTh MOTEHITMaNoB U, cTalla JBUTAThCS B OJTHOPOI-
HOM MarHuTHoM mosie (B = 50 m Tux) no BunTOBOM NUHUU ¢ maroM h = 5 cm u paguycom R =1 cwm.
OnpenenuTs yCKOPSIIOIIYIO pa3HOCTh NOTEHIIMAIOB, KOTOPYIO MPOILIa ajab(a-JyacTuia.

448. TIpoToH mpolesl HEKOTOPYIO YCKOPSIOILYI0 pa3HOCTh MoTeHIranoB U U BieTen B CKpelleHHbIe
MOJT IPSIMBIM YTJIOM OAHOPOAHBIE moiisi: MarHuTHOe (B = 5 MTn) u anekrpuueckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTEHIMAIOB U, €Clii MPOTOH B CKPEIIEHHBIX MOJISIX ABHXKETCS MPSAMOIMHEN -
HO.

458. B ogHOPOJHOM MarHUTHOM MOJI€ MEePHEHAUKYISIPHO JTUHUSAM MHAYKIUU PACIONIOKEH TUIOCKUN
KOHTYp Tomaasio S = 100 cm?. ToaepsxnBas B KOHType TOCTOSHHYIO ciity Toka | = 50 A, ero
NepeMECTUIM U3 TOJs B 00JAacTh MPOCTPAHCTBA, TAe Mojie OTCyTcTBYyeT. OmnpenenuTh MarHUTHYIO
WHIYKIUIO B 10181, eciii pu IepeMellieHnn KOHTypa Obuta coBepiieHa padorta A = 0,4 Jx.

468. IIpssmoil npoBoAAIMi CTEpkKEHb AIUHON ¢ = 40 cM HaXOANUTCS B OAHOPOJHOM MAarHUTHOM II0JIE
(B = 0,1 Ta). KoHIpl cTepKHs 3aMKHYTBI THOKUM MTPOBOIOM, HaXoIsAIuMcs BHe moiisi. COnpoTUB-
nenue Beceit nenu R = 0,5 Om. Kakas moutHocTs P notpeOyercst 111 paBHOMEPHOTO MepeMeLIeHUs
CTEpPXHS MEePIEeHANKYISIPHO JIMHUAM MarHUTHON MHIYKIIUU CO CKOPOCThIO v = 10 m/c?

478. llenb cOoCTOUT M3 KATyIIKW UHAYKTUBHOCTHIO L = 0,1 I'H u ucrounuka Toka. MICTOYHMK TOKa
OTKJIIOUMJIM, HE pa3phiBas Lenu. Bpems, uepes kotopoe cuia Toka ymenbumres 1o 0,001 mepBona-
YJaJIbHOT0 3HaueHus, paBHo t = 0,07 ¢. OnpenenuTs CONPOTUBIEHUE KaTYIIKH.

Puc.21
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Kontponbnas padota Ne 3.
BapuanT 9.

309. Ha paccrossuuu d = 20 cm HaxonsaTcs aBa ToueuyHbIX 3apsga: Qi = -50 »Kn uQ2 = 100 nKn.
Omnpenenuts cuny F, nerictByromyro Ha 3apsan Qs = -/0 #Kn, yaaleHHbIH OT 000MX 3aps0B HA OJH-
HAKOBOE PaccTosiHue, paBHoe d.

319. [1o ToHKOMY KOJIbIly paBHOMEPHO pacnpeneneH 3apsan Q = [0 nKan ¢ TMHEHHOM MIIOTHOCTBIO T =
0,01 mxKn/m. Onpenenuth HaNpsHKEHHOCTh E AJICKTPUYECKOTO TOJIsA, CO3AaBAEMOT0 pacIlpe/eicH-
HBIM 3apsJI0M B TOUKE A, JIeKalled Ha OCH KOJblia M yaJeHHON OT €ro IEHTpa Ha pacCTOSHUE paB-
HOE PaJInyCy KOJIbLIA.

329. Ha nByx KoakcHalbHbIX O€CKOHEUHBIX HWJIMHIpaxX paaunycamMu R u 2R paBHOMepHO pacmpene-
JIEHBI 3apAJIbl C TOBEPXHOCTHBIMU IIOTHOCTSMU 01 U a2(puc. 22). Tpebyercs: 1) ucnons3ys Teopemy
Ocrparpanckoro-I'aycca: HaiTi 3aBUCUMOCTD E (I) HAPsHXKEHHOCTH 3JIEKTPUYECKOrO MOJIsl OT pac-
crosiaus s tpex obmacteit: I, I u IIL. IIpusATh 01 = 0, 02 =- 0, 2) BRIYUCIUTH HANPSHKEHHOCTH E B
TOUKE, yIaJ€HHON OT OCH LIWJIMHAPOB Ha pacCTOSHUE I, U yKa3aTh HallpaBieHUe BekTopa E. [TpunsTh
o = 60 uKn/m?, r =3 R ; 3) moctpouts rpadux E (r).

339. DnexTpuyeckoe mojae o0pa3oBaHO OECKOHEYHO JUIMHHOW 3apsKEHHOW HUTHIO, TMHEWHAS IJI0T-
HOCTb 3apsiaa kotopoit ¢ = 20 nKn/m. OnpeaenuTs pa3HOCTh MoTeHnuanoB U AByX TOYeK MmoJjs, OT-
CTOSIIIMX OT HUTH Ha pacCTOSHUM 'L =8 cuu 2 = 12 cm.

349. DnexTpuyeckoe Moje co3aH0 OECKOHEUHOM 3apsKeHHOM MpsAMOM JTUHHEH ¢ paBHOMEPHO pac-
npene’acHabIM 3apsaaoM (t = 10 uKn/m). OnpenenuTs KHHETUYSCKYIO SHEPTHIO 123JIeKTPOHA B TOUKE
2, eciu B Touke 1 ero kunerudeckast sneprus 71 = 200 5B (puc. 23).

359. TIpocTpaHCTBO MEXIy MJIACTUHAMH IUIOCKOTO KOHJEHCATOpa 3aloJHEHO JABYMS CJIOSMH JIH-
AJIEKTPHKA: CTeKIa TomuHon di = (0,2 cm u cioem mapaduna tonuaoi d2 = 0,3 cm. PasHocts mo-
TeHIHaIOB Mexay ookinaakamu U = 300 B. OnpenenuTh HANPsHDKEHHOCTh £ OIS U MaJIeHUe TOTEH-
[[Mana B KaKJIOM U3 CJIOEB.

369. B cerp ¢ HampspkenueM U = 100 B noakIoumiIM KaTymky ¢ conpotusieHueM Ri = 2 kOm u
BOJIbTMETp, COeIMHEHHBIe MocienoBatenbHo. [lokasanune BonbT™Merpa Us = 80 B. Korga karymky
3aMEHUIIHU IpYTroi, BoabTMeTp nokazan Uz = 60 B. Onpenenuts CONpOTHBICHNE RoIpyroi KaTymku.
379. Cuina Toka B Lienu u3MeHsercs 1o 3akony | = losinwt. OnpenenuTs KOJINYECTBO TEIIOTHI, KOTO-
pO€ BBIACIUTCS B IPOBOJHUKE conpoTuBieHrneM R = /(0 Om 3a BpeMs, paBHOE YETBEPTH nepuoza (0T
tt=0moto=T7T/M,tne T= 10 c).

Konrponbnas padora Ne 4.
BapwuanT 9.

409. 1o nByM OE€CKOHEYHO JJTMHHBIM, MPSIMBIM TTapauIeIbHBIM IPOBOJAM TEKYT OJTMHAKOBEIE TOKH |
= 60 A. OnpenenuTh MarHUTHYIO MHIYKIUIO B B Touke A (puc. 24), paBHOYJaJI€HHON OT ITPOBOJIOB
Ha paccrosiaue d = 10 cm. Yron B = 7/3.

419. KBazspaTHasi paMKa U3 TOHKOTO IPOBOJa MOXKET CBOOOTHO BPAIIAThCS BOKPYT TOPU3OHTAIBHOM
OCH, COBMAJAIOIIEH ¢ OTHOU U3 CTOpOH. Macca m pamku paBHa 20 r. PaMKy mOMECTUIN B OJTHOPOI-
Hoe marHuTHoe nojie (B = 0,1 Tu), HanpaBieHHOE BEpTUKAIBHO BBepX. ONpenenuTs yroiu o, Ha Ko-
TOPBIN OTKIIOHWJIACH PaMKa OT BEPTUKAJIH, KOTa 1Mo Hel nporyctim Tok | = 10 A.
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429. 1o noBepxHOCTH IHcKa paarnycoM R = 15 cm paBHOMEpHO pacnpeneneH 3apsa Q = 0,2 mx K.
Jluck Bpamraercst ¢ yriioBoi cKOpocThio ® = 30 pajs/c OTHOCUTENIBLHO OCH, IEPIEHANKYIISIPHOHN TIITIOC-
KOCTH JIMICKa U MPOXOASIIeH yepe3 ero mentp. OnpeaenuTb MarHUTHI MOMEHT Pm, 00YCIIOBIEHHBIN
BpAIllEHUEM JIMCKa.

439. o c xunernueckoii sueprueit T = 1 k3B momnan B ogHOpogHOE MarauTHOE Tosie (B =21 m Ti)
U CTaJl JABUTaThCs 10 OKPYXKHOCTU. OIpeneauTb MarHUTHBIM MOMEHT Pm SKBUBAJIEHTHOI'O KPyroBOTO
TOKa.

449. Maruautnoe (B = 2 mTxn) u anekrpudeckoe (E = 1,6 kB/m) monst conanpasiens. [lepnenauky-
nspHO BekTOopaMm B 1 E Bieraer »1eKTpoH co ckopocThio v = 0,8 Mwm/c. OnpenenuTs yCKOPEHHE a
AJIEKTPOHA.

459. Ilnockuii koHTYp ¢ TokoM | = 50 A pacnosokeH B 0JHOPOJHOM MarHuTHOM noiie (B = 0,6 To)
TaK, 4YTO HOPMaJlb K KOHTYpPY NMEePHEHAUKYISIpHA JIMHUAM MarHuTHON MHAyKuuu. Onpenenuts pado-
Ty, COBEPIIAEMYIO CHJIaMU I10JIs [IPU MEIJIEHHOM [TOBOPOTE KOHTYpa OKOJIO OCH, JIEXkKAIlEH B IJIOCKO-
CTH KOHTYpa, Ha yroJu a = 30°.

469. TIpoBonounsli KoHTYp Miomanpio S = 500 cm? u conporusnenrneM R = 0,1 OM paBHOMEpHO
BpalaeTcs B OTHOPOIHOM MarHUTHOM mojie (B = 0,5 Ti). Ock BpaiieHus JISKUT B INIOCKOCTH KOJIb-
11a ¥ MEPHEeHIUKYISIpHA JUHUAM MarHuTHOM MHIyKuuu. OnpenenuTb MaKCUMaJIbHYIO MOIIHOCTb
Prax, HEOOXOIUMYIO JIJIs1 BpallleHUs] KOHTYpa ¢ YII0BOM CKOpocThio @ = 50 paz/c.

479. VicTOYHMK TOKA 3aMKHYJIM Ha KaTymky cornpoTtusieHueM R = 10 OM u uHAykTHBHOCTBIO L =
0,2 I'n. Yepes kakoe Bpemsi cuiia TOKA B LIeNu JOCTUTHET 50% MaKkCHManbHOTO 3HAYCHUS?

A
N
/7 &\
7 N
s g
o \
P 4 N\
& ®
Puc.24
4cemectp

KonTtponbHas pabora Ne 5.
Bapmuanr 0.

1. YcranoBka st HaOmoieHust KoJierr HploToHa ocBemaeTcsi HOpMajibHO MaJaloIM MOHOXPOMATH -
geckuM cBeToM (A = 590 um). Paguyc kpuBu3HBI R JIMH3BI paBeH 5 CM. OMPEaeTUuTh TOMIUHY 03 BO3-
JYIIHOTO MPOMEXYTKa B TOM MECTE, I'7ie B OTPa’KEHHOM CBETE HAOII0IaeTCsl TPEThE CBETIIOE KOJbIIO.
2. PaccrosiHre Mexay mrpuxamu audpaxiuonHoi pemetkd d = 4 mxm. Ha pemrerky namaetr HOp-
MaJIBHO CBET € JUIMHOM BOJHBI A = 0,58 MkM. MakcuMyM Kakoro HauOOJbILIEro Mopsjaka JaeT 3Ta
pemerka?

3. Ily4yok cBera majgaeT Ha MIOCKOMAPALIEIbHYIO CTEKISIHHYIO TUIACTUHY, HIXKHSS TTIOBEPXHOCTH KO-
TOpOI HaxoAHuTCs B Boje. [Ipy KakoM yriie maJieHus g CBET, OTPAKEHHBIN OT TPAHHUIIBI CTEKIIO — BO-
na, OyieT MaKCUMaJIbHO TIOJISIPU30BaH?

4. PensTUBUCTCKUN MPOTOH 00J1ajall KWHETUYECKOM 3HEpruei, paBHON SHEPIUU MOKOS. ONPEIEIHTH,
BO CKOJIBKO Pa3 BO3pacTeT €ro KHHETHYeCKast SHEPTHs, €CITH €T0 UMITYJIbC YBEITMYUTCS B N = 2 pasa.

5. Cpe/Hsisa SHepreTHueckas CBETUMOCTh R mosepxuocTn 3emmu pasna 0,54 JIx/(cm?* mun). Kakosa
JOJDKHA OBITH TemnepaTypa 1 MOBEpXHOCTH 3€MIIH, €CITH YCIOBHO CYHTATh, YTO OHA HM3JIy4aeT Kak
cepoe Teno ¢ koadduimeHToM 4epHoTh ar=0,25?
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6. Ha nuHKOBYIO MJIaCTHHY HANpaBiIeH MOHOXPOMAaTHYECKHH Mmydok cBeTa. POTOTOK MpeKpariaercs
pu 3ajiepkuBarolieii pasHoctu norernuanos U = 1,5 B. Onpenenuts 1uHy BOJHBI A CBETa, Maja-
IOILIETO HA MJIACTUHY.
7. OnpeneauTh UMIYJIbC pPe JICKTPOHA OTIAYH, eciu GOTOoH ¢ dHepruen €1 = 1,53 M»B B pesynbTa-
T€ paccesHus Ha CBOOOJHOM 3JIEKTPOHE MOTEPsUT /3 CBOEH SHEPruu.
8. ToueuHbI!t HCTOYHHK MOHOXPOMATUYECKOTO (4 = | HM) U3TydeHHs] HAXOIUTCS B IICHTpE cepude-
CKOM 3a4epHEHHOMN KoJIOBI paguycoM R = 10 cm. Onpeaenuth CBETOBOE AaBJICHHUE p, IPOU3BOIUMOC
Ha BHYTPEHHIOIO IIOBEPXHOCTH KOJIOBI, €CJIM MOIIHOCTh UCTOYHUKA P = 1 kBT.
KontponbHas padota Ne 5.

Bapuanr 1.

1. Mexay CTeKJISHHOM IJIACTUHKOMW U JIeKallleld Ha Hel MII0CKOBBITYKIION JIMH30M HAXOAUTCS KU1~
KocTh. HaiiTu moka3atenb MperioMIIeHUs KUAKOCTH, €CIIH PaINycC I3 TPEThero TEMHOTO KOJIbIa
HproTona npu HaGII0ICHUU B OTPAKEHHOM CBETE C JUTMHON BOHBI A = 0,6 Mkm paBeH 0,82 mm. Pa-
JMyC KpUBU3HBI JIWH3BI R = 0,5 M.

2. Kakoe naumensiiee uncio Nmin IITPUXOB AOKHA COAEPKATh AU(PPaKIIMOHHAS penieTka, YTOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO OBLIO BHJIETh PA3AEIBHO JIBE KEIThIC TUHUHU HATPHS C JUIMHAMU
BOJH A1=589,0 aM u A2=589,6 um ? KakoBa niuHa € TaKO# pelIeTKH, €CJIU TOCTOSTHHAS PEeIIETKH
d =5 mMxm?

3. [nacTuHKyY KBapia TOMIUHON d = 2 MM MMOMECTHIIH MKy apalieIbHBIMA HUKOJISIMH, B pe-
3yJIbTaTE YEro MIOCKOCTh MOJISIPU3AIMHM MOHOXPOMATUUECKOTO CBETAa MOBEPHYIAch Ha yroi ¢ =53°.
Kakoii HauMeHbIIIel TOMIUHBI Omin CIIEAYET B35ATh IUTACTHHKY, YTOOBI MOJIE 3PEHHS TOJIIPUMETPa
CTaJIO COBEPILIEHHO TEMHBIM?

4. Yactuia IBUXKETCS CO CKOPOCTBIO v = ¢/3, rie ¢ — CKOPOCTh cBeTa B Bakyyme. Kakyro 101110
SHEPTHUU MOKOS COCTABJISIET KHHETUYECKask YHEPTHsi?

5. Beruncnuth ucTuHHYIO TemmnepaTypy I’ Boiab(ppaMoBOil pacKaJeHHON JICHTHI, €CIIM paAualliOHHON
MIUPOMETP MOKA3bIBAET TEMIEPATYPY 7 pax= 2,5 KK. [IpuHsATH, UTO MOTJIOLIIATENBHAS CIOCOOHOCTh
JUTSL BOJTb()paMa He 3aBUCUT OT YaCTOTHI M3 Iy4eHuss U paBHa  aj = 0,35.

6. Kpacnas rpanuma ¢ororddexra ais mukina lo = 310 am. Onpenenut MakCUMaIbHYI0 KHHETH-
YECKYIO HEPTHIO Tmax POTORIEKTPOHOB B AJIEKTPOH-BOJIBTAX, €CJIM HA IIUHK MaJaeT CBET C JUIMHOU
BOJIHBI A = 200 HM.

7. ®otoH npu 3¢p¢pexre KomnToHa Ha cBOOOIHOM AIIEKTpOHE ObLT paccesiH Ha yron & =n/2. Omnpene-
JUTH UMIyTke p ( B MaB/c)?, IpHoGpeTeHHBII 2IEeKTPOHOM, ECTH Heprus (OTOHA 0 PACCETHHUS
on11a €1 = 1,02 MbB.

2 1Mb>B/c — eiMHUIIA UMITYIIbCA:
1,60 107 e 22

1 MsB/c = 7533x10  xe-mlc

3x108 /¢

KonTposbHas pabora Ne 5.
Bapuanr 2.

1. Ha ToHKYIO IUIEHKY B HAaIIpaBJICHUH HOPMAJIH K €€ TIOBEPXHOCTH IaJaeT MOHOXPOMAaTHUYECKH
cBeT ¢ JUIMHOM BoJHBI 4 = 500 HM. OTpakeHHBIN OT Hee CBET MAKCUMAaJIbHO YCUJIEH BCIIE/-
CTBHE UHTEPPEPEHIINH.
2. KonTpoabHasi paGora Ne 5.
Bapuanr 3.
1. PaccrosHue L ot mieneit 1o skpana B onsite FOHTa paBHo 1 M. OnpenenuTts paccTosSHUE MEXIY
HIeNIsIMHU, eclii Ha oTpe3ke anuHoi £ = 1 cm yknaasiBaercs N =10 TeMHBbIX HHTEp(EPEHIIMOHHBIX TTO-
noc. JlnmuHa BosHBI A = 0,7 MKM.
2. Ha mu¢pakimoHHYIO PEmIeTKy MajgaeT HOPMaIbHO MapauieNIbHbINA MydoK Oenoro cBera. CrieKTphl
TPETHETO U YETBEPTOTO MOPSJIKA YACTUUHO HAKJIABIBAIOTCS ApYr Ha Apyra. Ha kakyro JUIMHY BOJIHBI
B CIIEKTPE YETBEPTOTO MOPsIKA HaKIaAbIBaeTCs rparuia (A = 780 HM) crieKTpa TPEThEro mopsiaKa’?
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8. OnpeaenuTh SHEPreTHIECKYI0 OCBEIIEHHOCTD (00JIY9eHHOCTD) Ee 3€pKaIbHON MOBEPXHOCTH, €CITN
JIaBJICHUE p, POU3BOIUMOE M3nydeHnem, paBHo 40 mxlla. M3nydyenue nagaetT HOpMaJIbHO K T10-
BEPXHOCTH.

Kontponbnas padora Ne 5.
Bapuasnr 4.

1.Ha CTeKJIsHHYIO IUIACTHHY IOJIOKEHA BBINYKJIOM CTOPOHOH IJIOCKOBBINYyKJas JuH3a. CBepxy
JMH3a OCBEIIEHAa MOHOXPOMAaTHYEeCKMM cBeToM anuHOM BoiHbl A=500 ©HM. Haiitu panuyc
RiIMH3BI, €cu paguyc 4eTBEpTOro, TEMHOro Koiblla HpIOTOHa B OTpa)keHHOM cBere I4= 2
MM.

2.Ha mudpakunoHHyto pemerky, coaepxamyto N = 600 mWTpUXoB HA MUJUITUMETP, Na7aeT HOpMaJlb-
HO Oeunblif cBeT. CHeKTp MpOeUpyeTcsl MOMEIIEHHOW BOIM3M PEIIeTKH JIMH301M Ha sKpaH. Ompene-
JUTh AIMHY { CIIEKTpa MepBOro MopsaKa Ha SKpaHe, €ClIM PpacCTOSHUE OT JIMH3bI 10 KpaHa L=1,2m.
I'panu1bl BUIMMOTO CcrIeKTpa: Agp= 780 HM, Agp = 400 HM.

3. [lpu mpoxoxneHuu cBera uepe3 TPyOKy umHOM i = 20 cM, coaepikallyl pacTBOp

3. KBaprueByto miacTHHKY HOMECTHIIM MEXAY CKpEIIeHHBIMH HUKOJSIMU. [Ipu Kakoit HanMeHbIel
TOJIIUHE Umit KBAPIIEBOM TIACTHHBI MOJIE 3PSHUS MEK/TY HUKOJSIMH OyIeT MaKCUMAaJIbHO MPOCBETIIC-
Ho? [locTosiHHas BpalieHus o KBapiia paBHa 27 rpaja/ MM.

4. ITpu kakoit ckopocTH B (B AOJISIX CKOPOCTH CBETA) PENSTUBUCTCKAsE Macca JIF000H YacTUIIbI Bellie-
cTBa B N = 3 pa3a 0oJibIlIe MacChl OKOS?

5. Temneparypa adbcontotHo yepHoro tena T =2 kK. Onpenenuts JIMHY BOJIHBI Am, HA KOTOPYIO
MIPUXOAUTCA MAKCUMYM SHEPTUU U3ITYyYEHUS], U CIIEKTPAJIbHYIO INIOTHOCTh SHEPIe€TUYECKOM CBETH -
MOCTH (M371y9aTeIbHOCTH (I, T)max JJIS1 9TOM JUTMHBI BOJTHBI.

6. ®otoH c sneprueii € = 10 5B magaeT Ha cepeOpsAHyIO MIACTUHY U BhI3bIBaeT poToadpdext. Onpe-
JETTUTHh UMITYJIBC [, TOMyYEHHBIH MJIACTUHON, €CIH MPHHATH, YTO HAIPABJICHUS IBUKECHUS (OTOHA U
(G OTOANIEKTpOHA JIKAT HA OAHON MPSIMOM, EPHIEHAUKYIISIPHON MOBEPXHOCTH TJIACTHH.

7. Kakas nons suepruu ¢oroHa npuxoautcs rnpu 3dpdexre Komnrona Ha 3nekTpoH oTaauu, eciu
paccesiHre (pOTOHA MPOMCXOIUT Ha yroa 3 = 1/2? Dueprus porona 10 paccesuus €1 = 0,51 MaB.

8. Ompenenuth K03 (PHUIMEHT OTPaKEHUS P TIOBEPXHOCTH, €CIIH MPH SHEPTETUICCKONW OCBEIIEHHO-
ctu Ee = 120 B1/M? aBnenne p cBeTa Ha Hee oka3anock pasHbM 0,5 MkITa.

OrmpenenuTh MEHUMAIBHYIO TONIIHHY Umin TUICHKH, €CITH TIOKA3aTellb MPETOMIICHHS MaTepralia
mieHku N = 1,4.

2. Ha moBepXHOCTb JU(PPAKIIMOHHON PELIETKH HOPMAJILHO K €€ MOBEPXHOCTH M1a/1aeT MOHOXPOMATH-
yeckuii cet. [locTossHHas nuppakiMOHHON pemeTky B N = 4,6 pa3a 6oJblle IJIMHBI CBETOBOM BOJI-
Hbl. Halitu o6mee uncno M nudpakiinoOHHBIX MAaKCUMYMOB, KOTOPbIE TEOPETUYECKH MOXKHO Ha0IIt0-
JaTh B JAaHHOM CJIydYae.

3. [NapannensHbIN MyYOK CBETA MEPEXOUT U3 TIUIIEPHHA B CTEKIIO TaK, YTO MyYOK, OTPAKEHHBIN OT
IPaHULbI pa3Jesia TUX CPell, OKa3bIBACTCA MAaKCUMAIbHO MOJIIPU30BaHHBIM. OTIPENEeNINTh yroa )
MEX/1y NMaJalolIM U MPEJIOMIIEHHBIM Ty4YKaMHU.

4. ITpoToH ¢ kuHeTHYecKkoi sHeprueit T = 3 I'3B npu TopMOKEeHUH MOTEPSIT TPETh ITON SHEPTUHU.
Omnpenenutpb, BO CKOJIBKO pa3 U3MEHUJIICS PEISTUBUCTCKUN UMITYJIBC O-4aCTHUIIBI.

5. Uepnoe teno umeet Temreparypy 71 = 500 K. Kakoa 6yzer Temneparypa T2 Tena, ecinu B pe-
3yJIbTaTe HarpeBaHus MOTOK M3ITy4yeHHs yBeIU4YuTcs B N = 5 paz?

6. Ha moBepXHOCTB KaJus MajaeT CBET ¢ JUIMHOU BOJHBI A = 150 HM. OnipeeTuTh MakKCHMATbHYTO
KMHETHUYECKYIO SHEPTHIO Tmax POTOIITEKTPOHOB.
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caxapa koHueHtpanueir C1= 10%, maocKOCTh MOJMSPU3AIMKM CBETAa MOBEPHYJIACh Ha yroil @1
= 13,3°. B nmpyrom pacTtBope caxapa, HaJUTOM B TpyOKy amuHoW ¢ 2 = 15 cM, IUIOCKOCTh
MOJIApU3alluy NIOBEpHYyJachk Ha yroa ¢z = 5,2°.0npenenuTh KoHLEHTpauuio C2 BTOPOro pacTBO-
pa.
4. OnpenenuTb OTHOIIEHUE PENIITUBUCTCKOIO MMITYJIbCa P-3JEKTPOHA ¢ KMHETUYEeCKOW sHeprueit T’
=153 K KOMIITOHOBCKOMY HMITYJILCY MoC AJIEKTPOHA.
5. Onpenenuts Temreparypy 7 W SHEPTeTUYECKYI0 CBETUMOCTH (M3IIy4aTeIbHOCTh) ReaOCONMIOTHO
YEepHOI0 TeJa, €CIM MAKCUMYM SHEPTUH U3TY4EHUS MIPUXOJUTCS HA JUIMHY BOJHBI A,= 600 HM.
6. Ha ¢oTosneMeHT ¢ KaToAOM W3 JUTHUS MagaeT CBET ¢ HIuHOW BOJHBI A=200 M. HaiiTn
HalMEHblIEe 3HAYCHUE 3aJepXKMUBAIOLIEH Pa3sHOCTH MOTEHUMATIOB Umin , KOTOPYIO HYXHO MNpH-
JIOXKHTHh K (POTOAIEMEHTY, YTOOBI IPEKPATUTh (POTOTOK.
7. OnpenenuTb MaKCUMalbHOE H3MEHEHUE JUINHBl BOJIHBI (AM)max HpHU KOMIITOHOBCKOM
paccesHUM CBeTa HAa CBOOOAHBIX 3JIEKTPOHAX U CBOOOJHBIX MPOTOHAX.
8. [laBnenne cBeTa, MPOU3BOAMMOE Ha 3€pKAJIbHYIONMOBEpXHOCTh, p = 5 wmlla. Omnpenenuts
KOHIIEHTPALUIO 7o (P)OTOHOB BOJIM3M NMOBEPXHOCTH, €CIIM JUIMHA BOJHBI CBETA, MAaJaloOlIero Ha Io-
BEPXHOCTh, A = 0,5 MKM.
KonTponbnas padora Ne 6.
Bapuant 0.

1. HeBo30y»x/IeHHBII aTOM BOZOPOAA MOTJIOIMIAET KBAHT U3IY4YEHUS C JNIMHOW BOJHBI A = 102,6 HM.
Beruuciuts, none3ysces Teopueit bopa, paanyc r 3eKTpoHHON opOUTEI BO30YXIEHHOI'O aTOMa BOJIO-
pona.

2. Boruncnute Hanbosiee BEpOSATHYIO A€OpOIJIEBCKYIO AJTUHY BOJIHBI A MOJIEKYJI a30Ta, CO/IEepKallnX-
Ccsl B BO3/yX€ [P KOMHATHOM TeMIlepaType.

3. OLleHUTH C MTOMOIIbIO COOTHOLIEHUS HEOIIPEASIEHHOCTEH MUHUMAIbHYIO KHHETHUECKYIO SHEPIHIO
3JIEKTPOHA, IBIKYILETOCS BHYTpU cepsl paauycom R = 0,05 M.

4. Yactuna HaxoguTcs B OECKOHEYHO INTyOOKOM, OJHOMEPHOM, MPSIMOYTOJbHOM IOTEHLUHUAIBHOM
smuke. HallTu oTHomeHue pa3sHoCTU AFEnn+1 COCEIHUX dHEPreTUUYECKUX YpOBHEH K AHepruu En ya-
CTHIIBI B TpeX ciyyasx: 1) N =2; 2)n=5; 3)n — oo.

5. Haiitu nepuoz nonypacnana Ty paJuoakTUBHOIO W30TOMA, €CIIM €ro aKTUBHOCTD 3a BpeMs [ =
10 cyt ymenpmminach Ha 24 % 1o cpaBHEHUIO C IEPBOHAYAIEHOM.

6. OnpenenuTh KOJMYECTBO TEIUIOTH Q, BBIACTAIOMICHCS TpU paciajie pajoHa akTUBHOCTBIO A = 3,7
- 10'° Bk 3a Bpems t = 20 mun. Kunerwueckas sHeprus T BBUIETAIOIIEH U3 pagoHa a-4aCTHIIBI PaB-
Ha 5,5 M»aB.

7. Onpenenuts Temnoty Q, HeoOXOAUMYIO Ul HarpeBaHUs KpucTajuia Kanus maccoit m = 200 r ot
temnepatypsl T1 = 4 K no temneparypsl T2 = 5 K. [IpuHATh XapakTepUCTUUYECKYIO TEMIIEPATYpYy
Hebas miia kanus Op = 100 K u cuutars ycnoBue T<<Op BbINOIHEHHbBIM.

8. OmpenenuTh 107110 CBOOOAHBIX AJIEKTPOHOB B MeTiie npu temnepatype T = 0 K, sHepruu ¢ xoro-
PBIX 3aKJIIOUEHBI B UHTEPBaJe 3HAYEHUN OT %2 Emax A0 Emax-

Kontponbnas padora Ne 6.
Bapmuanr 1.

1. Beruucnuth no teopun bopa paguyc r 2 BTOpo# cTanoHapHOW OPOUTHI U CKOPOCTh 12 NNEKTPO-

Ha Ha 3TOI opOuTe A aTOMa BOJIOPOJIa.

2. Onpenenuts dHEPrHI0 AT, KOTOPYIO HEOOXOAUMO JOTIOJHUTENLHO COOOIIUTH SJIEKTPOHY, YTOOHI
ero neOpoiiieBckas JJIMHa BOJIHBI yMeHbIIMIach oT 41 = 0,2 MM 10 A2 = 0,1 HM.

3. icrionb3ysl COOTHOIIEHHE HEONPEIEIEHHOCTEH, OIIEHUTh HauMeHblIee omnbKu Av B onpeserne-
HUM CKOPOCTH 3JIEKTPOHA U TMPOTOHA, €CIU KOOPAMHATHI I[EHTpa MAcC ATHX YacTHIl MOTYT OBITh
YCTaHOBJIEHBI C HEOMPEIETIEHHOCTIO | MKM.

4. DyIeKTPOH HAXOMUTCS B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, IPSIMOYTOJBHOM IOTEHIHAIBLHOM
amuke wupuHoi £ = 0,1 HM. OnpenenuTs B IEKTPOH-BOJIbTAX HAUMEHBIIYIO Pa3HOCTb 3HEPIETH-
YECKHUX YPOBHEU dJIEKTPOHA.
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5. Onpenenuth, Kakas J0JIs PaJHOaKTHBHOIO H30TOIa 2§§AC pacnaziaercs B TeueHue BpeMeHu t = 6
CYT.
6. Macca m = 1 r ypana 22|} B paBHOBECHH C NPOAYKTAMU €0 paciaja BblAEIAET MOUIHOCTb P =
1,07 - 107 Br. Haittu MonspHyro Termnory Qm, BBLIENSEMYIO YPAaHOM 3a CpelHee BPeMs KM3HH T
aTOMOB ypaHa.
7. BoruncnuTh XapakTepucTuuecKyro temneparypy Op Jebas ans xkenesa, eciau npu temmneparype T
= 20 K momsipras temnoeMkocth xeneza Cm = 0,226 Jx/K-monb. YcnoBue T<<®p cuuTarh BbI-
IIOJIHEHHBIM.
8. 'epmanmeBbIi KpucTaLI, MUpUHA AE 3anpelieHHoN 30HbI B KoTopoM paBHa (0,72 3B, HarpeBarot
ot temneparypsl t1 = 0° C no Temnepatypsl t2 = 15° C. Bo ckoibKO pa3 BO3pacTeT €ro yjeabHas mpo-
BOJIUMOCTE?

Konrtponbnas padora Ne 6.

Bapmuanr 2.

1. Beruucnuts 1o Teopun bopa nepuoz T BpallieHus 31€KTpOHA B aTOME BOJOPO/1a, HAXOAIIErocs B
BO30YKJIECHHOM COCTOSTHUM, OTIPEJIEIIEMOM IJIABHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckosbKO IO OTHOIIEHUIO K KOMHATHOHM JOJKHA M3MEHMUTHCS TeMIlepaTypa HAealbHOIo rasa,
9T00BI 1eOpOiiIeBCKast JJIMHA BOJHBI 4 €r0 MOJIeKyn yMeHbimiack Ha 20 %7

3. KaKoBa JI0JKHA ObITh KHHETHYECKast SHEprus T NPOTOHA B MOHO’HEPI€TUYECKOM IyUKe, UCIIOJIb-
3yeMOro IS HCCIIeIOBAHMS CTPYKTYPHI ¢ IMHEHHBIME pa3smepamu £ =~ 10" 3cm?

4. Yactuua B 6€CKOHEYHO INTyOOKOM, OHOMEPHOM MPSMOYTOJIbHOM MOTEHIMAIbHOM SILIUKE LIUPU-
HOM ¢ HaxoauTcsi B Bo3OyxaeHHOM coctosiHuu (N = 3). Ompenenuts, B KaKUX ToYKax MHTepBasia O
<X<{ IJIOTHOCTb BEPOSTHOCTH HAXOKIECHUS YAaCTHULIbI UMEET MAKCUMAaIbHOE U MUHUMAJIbHOE 3Haue-
HUSL.

5. AKTUBHOCTH A HekoToporo u3otoma 3a Bpems t = 10 cyr ymensmunacs Ha 20 %. Onpenenuts
epuo/ noiypacmnazia Ty, 3TOro U30Tomna.

6. OnpenenuTh SHEPTHIO, HEOOXOMMMYIO sl pasaenenus sapa 2°Ne Ha aBe a-gacTuisl u sapo “2C.
DHepruu CBA3M Ha oAuH Hyk1oH B sapax °Ne, “He u '?C pasub cootserctBenHo 8,03; 7,07 u 7,68
M>sB.

7. Cucrema, coctostmast 13 N = 10% TpexmMepHBIX KBAHTOBBIX OCLMILIATOPOB, HAXOAUTCS TIPH TeMIIe-
patype T = O (O = 250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. Ilpu HarpeBaHUM KPEMHHMEBOI'O KpUCTallia OT TeMieparypsl t1 = 0° ngo temmnepatypsl t2 = 10° C
€ro yJenbHasi MPOBOJMMOCTb Bo3pacTaeT B 2,28 paza. [lo nmpuBeneHHBIM JaHHBIM ONPEENIUTh LIH-
puHy AE 3anpelnieHHON 30HbI KpUCTAIa KPEMHHUS.

Kontponbnas padora Ne 6.
Bapmuanr 3.

1. Onpenenutb U3MeHeHHe SHepruu AE3IeKTpoHa B aTOME BOJIOpO/ia MPU U3ITy4E€HUH aTOMOM (OTO-
Ha ¢ yacToToiv =6,28 - 10%T .

2. [NapannenbHblii My40K MOHOPHEPIreTHUECKUX JIEKTPOHOB MaJJaeT HOPMaJIbHO Ha Tuadparmy B BU-
JIe y3KOW MpsIMOYTOJIBHOW 1IEH, mupuHa KoTopod a = 0,06 MM. OnpenenuTb CKOPOCTh ATUX DIIEK-
TPOHOB, €CJIM U3BECTHO, YTO HA DKpaHE, OTCTOSIIEM OT LIeau Ha paccTosHuu ¢ = 40 MM, mupuHA
[EHTPAILHOTO AU(PPaKIIHOHHOTO MakcuMyMa b = 10 MkM.

3. Hcmonb3ys COOTHOIIEHHE HEONPEACICHHOCTEH, OICHUTh HIMPHHY |0JHOMEpPHOTO MOTEHIIH-
QIBHOTO SIIMKA, B KOTOPOM MHUHHMMAaJIbHasl 3HEPTUs IEKTpoHA Emin=103B.

4. B npsAMOYroJIbHOM MOTEHIMATbHON siMe MHUPUHONH ¢ C aOCOJIIOTHO HENPOHUIAEMBIMH CTEHKa-
M (0<x<0) HaxXOmUTCS YacTUI[A B OCHOBHOM COCTOSHMU. HaWTH BEpOSTHOCTH WMECTOHOXOX-
JIEHUS 3TOM YacTHUILI B o0iact Y4 € <x<%¥ .

5. OmpenenureMaccy m HW30TOHA il , HMMEIOWEro akTuBHOCTL 4 = 37 I'bk.

6. B ogHOM akTe meneHns sapa ypana 2°U ocBoboxgaerca sueprus 200 MoB. Onpenenuts:1)
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SHEPTHI0, BBIACISIIONIYIOCS MPH pachaje BCeX sep TOro M30Toma ypaHa mMaccoi m = 1 kr; 2)
Maccy KaMEHHOTO yIJs C yaenbHOU TerutoTor cropanus = 29,3 MJDK/Kr, SKBUBaJICHTHYIO
B TEMIOBOM OTHomIeHuu 1 kr ypana U,

7. Menublii obpazen maccoir m = 100 T Haxonutcs npu Temmneparype T1 = 10 K. Onpenenuts
teroty Q, HeoOxoAMMYIO IJisi HarpeBaHus obOpasma go Temmepartypsl 712= 20 K
MOXHO TPUHATHh XapaKTEPUCTUUECKYIO Temmepartypy ®Op miss meam paBHor 300 K, a
ycinoBue T <<@pcyuTaTh BHITIOJIHEHHBIM.

8. p-n-mepexon Haxomurcs mox oOpatHeiM HampsokenneM U= 0,1 B. Ero compoTuBieHue
R1= 692 Om. KakoBo comportuBienue Renepexona mpu npsMoM HampsKEHUU?

Kontpoisbnas padota Ne 6.
Bapuanr 4.

1. Bo ckonbKo pa3 u3MeHuTCs nepuo 1 BpalieHue JIeKTPOHA B aTOME BOJIOPO/Ia, €CIIU MPH MePeXo-
JIe B HEBO30Y)KJICHHOE COCTOSTHME aTOM M3JIy4IrJI (DOTOH C IJTMHOM BOJIHBI A = 97,5 HM?

2. IIpu kakuX 3HAYCHUSX KHHETUYECKOU YHEPTuM 1 3JEKTPOHA ONMIMOKA B ONPEACIICHUH 1e0pOHIEBCKO
JUITMHBI BOJHBI ATIO HEpeISITUBUCTCKOU opMmyne He mpesbimaeT 10%?

3. Anbpda-yactuiia HaxXoAUTCs BOECKOHEYHO TJIyOOKOM, OJHOMEPHOM, NPSMOYTOJIbBHOM
MOTEHIMAIbHOM sIMKe. Vcrmonp3yss COOTHOIIEHHE HEOMPEeIeHHOCTEH, OLEHUTh UIUPHUHY
{ SMUKa, €CIM U3BECTHO, YTO MUHUMAJIbHAS dHEPTHS o-4aCTHUIBI Emin = 8 M»aB.

4.Yactuma B OECKOHEYHO TIIYOOKOM, OJHOMEPHOM, IPSMOYTOJIBHOM IOTEHIIHAIEHOM SITUKE
HaXOJUTCSI B OCHOBHOM COCTOSSHMM. KakoBa BEpOSITHOCT, W OOHApY)KEHMsI 4YacTHIIbl B KpaiiHen
YEeTBEPTH SALIUKa?

5. Haiitu cpenHIO0 MpoIOIKUTEIbHOCTh KH3HU T aTOMa pPaJMOaKTUBHOIO H30TOMa KoOaiabTa
s0 Co.

6. Momuocts P nBuratenss aToMHoro cyana coctaBiser 15 Msr, ero KII[ panen 30%.
OrnpenenuTh MECSIYHBIA PAcXoJl SIEPHOTO TOPIOYEro Mpu paboTe 3TOro JBUTATEIS.

7. Ucnionb3ysi KBAaHTOBYIO TEOPHIO TEIUIOEMKOCTH OWHINTEHHA, OMpeneluTh KO3(DQPUIIMEHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpPUCTAJUIC aMIOMUHMA. [IpuHATH 1011 amoMuHHsS Op =
300 K.

8. MeTayiel TUTUH W IWHK MPUBOIAT B COMPUKOCHOBEHHE JPYT C IPYroM Ipu Temreparype 1
= OK. Ha ckonpbko M3MEHHUTCS] KOHIIEHTpPAlMsA JJIEKTPOHOB MPOBOAMMOCTH B nMHKe? Kakoi wu3
ATUX METaJUIOB OyJeT UMeTh 0oJiee BHICOKHMM MOTeHIHa?

Konrtponbnas padora Ne 6.
Bapuanr 2.

1. Beruncauts o teopun bopa nepuon T BpalieHus 3JeKTpPOHA B aTOME BOIOPO/Ia, HAXOJIAIIErocs B
BO30YKJIEHHOM COCTOSTHHH, OTIPEIEIIEMOM TJIABHBIM KBaHTOBBIM YHCIIOM

n=2.

2. Ha cKOJIBKO TIO OTHOIIICHHIO K KOMHATHOM JOJKHA M3MEHUTHCS TEMIIepaTypa UaealbHOTO rasa,
4T0OBI 1eOpOiieBCcKas JJIMHA BOJIHBI A €ro MOJIEeKyl yMeHblmiack Ha 20 %7

3. KaKoBa JIOJHKHA OBITh KHHETHYECKAsi SHEPTHUs T MPOTOHA B MOHOYHEPTETUIECKOM ITyUKe, UCIIOJb-
3yeMOT0 JIJIsl HCCIIEI0BAHMS CTPYKTYPHI ¢ THHeHHBIME pasMepamu £ =~ 103cm?

4. YacTuia B 6eCKOHEYHO TITyOOKOM, OJTHOMEPHOM TPSIMOYTOJIEHOM MOTEHITNATHFHOM SIIUKE IIAPH-
HOU ¢ HaX0oaUTCS B BO30YXKIEHHOM cocTosiHHU (N = 3). OnpenenuTh, B KaKUX Touykax HHTepBaia 0
<X<{ MJIOTHOCTH BEPOSATHOCTH HAXOXKJICHUS YACTHUIIBI UMEET MaKCUMaIIbHOE 1 MUHUMAIIbHOE 3HAYe-
HUSL.

5. AKTUBHOCTH A HeKoTOporo u3otona 3a Bpems t = 10 cyt ymensimnacey Ha 20 %. OnpenenuTtsb
HepHoJ moypacmaza Ty, 3TOro H30Toma.

6. OTpeIennTh SHEPTHIO, HEOOXOAUMYIO s paszenernus aapa 2°Ne Ha aBe o-gacTuis! 1 aapo “2C.
DHepruy CBA3M Ha OJUH HYKJIOH B sapax 2°Ne, *He u 12C pasnsl cootetcTBenHO 8,03; 7,07 1 7,68
M>sB.
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7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCHUILIATOPOB, HAXOJUTCS IIPU TeMIIe-
patype T = O (O = 250 K). Onpenenuts 3Hepruto £ cUCTEMBI.

8. IIpu HarpeBaHUM KPEMHHEBOTO KpUCTAJLIa OT TemnepaTypsl t1 = 0° 10 Temmeparypsl to=
10° C ero yaenbHas NpoBOJUMOCTb Bo3pacTaeT B 2,28 pasa. [1o npuBeIeHHBIM JaHHBIM ONpee-
JUTh WHpHUHY AE 3ampelieHHo# 30HbI KpUCTasla KpEMHHUS.

Konrtponbnas padora Ne 6.
BapuanT 3.

1. Onpenenute u3MeHeHHe dHepPrun AEDRIEKTpOHA B aTOME BOAOPOJA MPH M3Iy4CHUU aToMOM (po-
TOHA ¢ 4acTOTONV =6,28 - 1011,
2. [TapannenbHbIi Ty4OK MOHOSHEPTreTUYECKUX AJIEKTPOHOB a/1aeT HOpMaJbHO Ha nuadparMy B BU-
JIe Y3KOW MpsIMOYTOJIBLHOM 1IEH, mupuHa Kotopoid a = 0,06 MM. OnpenenutTb CKOPOCTh ITUX DJICK-
TPOHOB, €CJIM U3BECTHO, YTO HA JKpPaHE, OTCTOSIIEM OT Iieau Ha paccTosiHuu £ = 40 MM, mupuHa
[EHTPAIBHOTO AUPPAKIIHOHHOTO MakcuMyMa b = 10 MKMm.
3. Hcnonp3ys COOTHOIICHUE HEOINPEICICHHOCTEH, OLEHUTh MIHUPUHY |OJHOMEPHOTO MOTEHIIHU-
QIBHOTO SIMKa, B KOTOPOM MHUHHUMAJIbHAs SHEPTus 3JIeKTpoHa Emin=103B.
4.B npsAMOYyrojpHOM MOTEHIHAIBHON sIME HIMPUHON ¢ ¢ aOCOIMIOTHO HENPOHUIAEMBIMU CTEHKaMU
(0<x<0) HaxoaWTCs YacTHIIAa B OCHOBHOM COCTOSHUHM. HalTH BepOSATHOCTH WMECTOHOXOXK/IC-
HUS 9TOW YacTUIRI B o0mactu Y4 £ <x<¥i L.

5.OmpenenurbMaccy m U30TONA 1 , MMEIOIIEro akTuBHOCTh A = 37 I'bk.

6.B onHOM akTe geneHus sjupa ypaHa 2351 0cBOGOXKIACTCSI snepruss 200 Mb»sB.  Omnpene-
TUTh:1) SHEPrUI0, BBIICISIONIYIOCS pH pacmaje BCEX saep 3TOr0 M30TOIa
ypaHa Maccou m = 1 KT; 2) Maccy KaMEHHOT'O YIJIS c

yaelbHOM TernoTod cropanus q = 29,3 MJX/Kr, 5KBUBAJEHTHYIO B TEIJIOBOM OTHOLICHUU 1
KT ypana 2°U.

7. Mennsbiii obpazenr maccoit m = 100 r naxoaurcsa nipu temneparype Ti1 = 10 K. Onpenenuts
teroTy Q, HeoOXoAMMYIO IJIsi HarpeBaHus obOpas3uma ao Ttemneparypsl 712= 20 K
MoOXHO TpUHATH XapaKTEpPUCTUUECKYI Temmeparypy ®p miua meau pasHoud 300 K, a
ycioBue T <<OpcuuTaTh BHINOJIHEHHBIM.

8. p-n-nmepexon Haxoautcs mox obpaTHbiM HampsbkenueM U= 0,1 B. Ero comnpotuBieHue
R1= 692 Om. KakoBo compotuBieHue Ronepexosna mpu npsMoM HampsoKeHUU?

Konrponbnas padora Ne 6.
Bapuanr 4.

1. Bo ckoibKo pa3 u3MeHHUTCs nepuoji 7' BpalleHue 3JeKTPOHa B aTOME BOJIOPO/Ia, €CIIH MPHU MEpPexo-
7ie B HeBO30Y>KJEHHOE COCTOSIHUE aTOM M3JTy4iJ1 (POTOH € ATMHOM BOJHBI A = 97,5 HM?

2. Ilpn xakuX 3HAYCHHUSIX KHHETUYECKON SHEepruM 1 3JIeKTpOHA OMIHOKA B ONIPEICIIEHUH JIEOPOUIIEBCKO
JUTMHBI BOJIHBI AMIIO HEpeNATUBUCTCKON (popmyine He mpebimaer 10%7?

3. Anbda-yacTuiia HaxXOAUTCS BOECKOHEYHO TJIyOOKOM, OJHOMEPHOM, NPSMOYTOJIbHOM
NOTEHIMAJIbHOM sIUKe. Mcronp3yst COOTHOIIEHHE HEONpPeaAeIeHHOCTEH, OLEHUTh IMIHPUHY
{ AMuKa, €CI U3BECTHO, YTO MUHUMAJIbHAS YHEPTHS (-9aCTHUIBI Emin = 8 M»aB.

4. Yactuna B OECKOHEYHO TJIyOOKOM, OJHOMEPHOM, MPSIMOYTOJbHOM IOTEHIMAIBHOM SIIUKE
HaXOJUTCS B OCHOBHOM COCTOSHMM. KakoBa BepoSATHOCTh W OOHAapyXeHMs 4YacTHIBI B KpaifHen
YETBEPTH SIIUKA?

5. Haiitu cpenHIo0 NpoJoDKUTENBHOCTh JKU3HU T aToMa paJdOaKTHBHOTO H30TONa KoOalbTa
s0 Co.

6. MomHOCTs P nBUTaTENsi aTOMHOTO cyaHa cocraBisieT 15 Mget, ero KIIJ[ panen 30%. Omnpe-
JIeNITh MECSYHBIN PAacXoJl SJEPHOTO TOpHOYero mpu paboTe 3TOro JABUTraTes.

7. Vcnonb3ysi KBAaHTOBYIO TEOPHIO TEIJIOEMKOCTH OWHINTEHa, OnpeneianuTh Kod(PEGUIIMEHT

yYIpyroctu B CBA3U aTOMOB B KpHUCTAJLJIC AJIFOMHUHUA. HpI/IHSITB JIIsL aIOMHHUS OF =
300 K.
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8. Mertaymipl JIUTUA W IUHK TPUBOAAT B COMPHUKOCHOBEHHE APYT C IPYyroM mIpu Temmeparype 1
= OK. Ha ckoIbKO M3MEHUTCS KOHILEHTPALMS AJIEKTPOHOB MPOBOAUMOCTH B LHMHKE? Kakoil wu3
3THX METAJUIOB Oy/AeT UMETh O0Jiee BRICOKUI MOTEHIIUAIL.

Konrtponbnas padora Ne 6.
Bapuanr 5.

1. Ha cxonbko M3MEHWIACh KMHETHUYECKas 3HEPIUs 3JIEKTPOHA B aTOME BOAOPOAA IPU U3IYyUEHUU
aToMoM (hoToHa ¢ IITMHOM BOJHBI A = 435 HM?
2. I3 xarogHo# TpyOku Ha auadparMy ¢ y3KOH HPSIMOYTOJIBHOM ILENbI0 HOPMAIBHO K IUIOCKO-
cTH JuadparMbl HampaBlIeH IMOTOK MOHOJHCPIETHUYECKHX AJIEKTPOHOB. ONpenenuTbh aHOIHOE
HampspKeHUe TPYOKH, €ClId M3BECTHO, YTO HA AKpaHe, OTCTOSIIEM OT ILIeIH Ha paccTOSHUU {
= 0,5 M, mmpuna ueHrpaipHoro mudpakumonHoro makcumyma Ax = 10,0 mxm.  Ilupuny
buenn npunsate pauoit 0,10 mwm.
3. CpenHee BpeMs KHM3HH aTOMa B BO30YXKIEHHOM COCTOsSHUM cocTapiser A t= 10° c.
[Ipu mepexome aromMa B HOPMajbHOE COCTOSHHE HCIYCKaeTcs ()OTOH, CPEHHSS IJIMHA BOJIHBI
koToporo paBHa 600 HM. OUEeHUTb WUPUHY AAU3IYyYaeMON CHEKTPaJIbHOMN JIMHUU, €CJIU HE MPOUC-
XOJUT €€ YIIMPEHUS 3a CUeT IPYTHX MPOIECCOB.
4. BonHoBasi (DyHKIIHSI, OMUCHIBAIOIIAS IBUKEHUE AJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIO-
polia, UMEET BUJL

(p(r) :A-r/ao’
rae A - HekoTopas mocrosiHHas; AO - mepBbld O0poBckuil paauyc. HaiiTu myist ocHOBHOTO co-
CTOSIHUS aToMa BOJI0poja HauboJiee BEPOSITHOE PACCTOSHUE BJIEKTPOHA OT siipa.
5. CUeT4yMK @-4acCTHI], YCTAHOBIIEHHBIH BOJMU3M PAJMOAKTUBHOTO H30TOINA, TMPU TEPBOM H3MeE-
penun peructpupoBan Ni= 1400 yactumm B MUHYTY, a yepes Bpemsas 1= 4 4 -
tosibko N2 = 400. OnpenenuTs nepuo nosypacnana 71/2 U30TomA.
6. Cuutas, 4YTO B OJAHOM aKTe JEJCHHS sJpa ypaHa 235U ocBoboxkIaETCSA sueprusi 200 M»B,
ONpeAeNuTh Maccy m  3TOr0  HW30TOMA, MOABEpriierocs  JEJIEHUI0  NpuU  B3pbIBE
aTOMHOH OOMOBI C TPOTHJIOBBIM SKBHBalIeHTOM 30-10° Kr, ecim TemoBoOif SKBHBAJEHT TPOTUIA
gpases 4,19 MJIx/kr.
7. HaiiTu OTHOILIEHWE CpEIHEN DSHEPIrUU <Exp> JIMHEMHOTO OJHOMEPHOTO OCHUMWIIATOPA, BbI-
YHCJICHHON 10 KBAHTOBOM TEOpHUM, K DHEPrUHU <(Exp» TAaKOro K€  OCHWIIIATOpA,
BBIUHCIIEHHOM MO KJIACCUYECKON TEOpHUH. Brruncienne npon3BecTy Il IBYX TEMIIEPATYP:
1) T=0,10g; 2) T =0 rae Op - xapakTepucTHyeckas TemIreparypa OWHINTEIHA.
8.ConporuBnenue Ri1 p-n-mepexona, Haxopserocs noj npsmeiM HanpsbkeHuem U— 1 B, paBHo
10 Om. Onpenenuthb conpoTuBiIeHNE Rorepexoaa mpu 0OpaTHOM HAIPSKEHHH.

Kontponsnas padora Ne 6.
Bapuanr 6.

1. B xakux npezaenax AL 10JKHA JIeXKaTh JUIMHA BOJTH MOHOXPOMAaTHYECKOTO CBETa, YTOOBI IPU BO3-
Oy>XIEHMM aTOMOB BOJIOpPOJia KBAHTAMM 3TOTO CBETa PAIANYC I'n OPOUTHI 3JIEKTPOHA yBenU4ymics B 16
paz?

2. Ilporon ob6namaer kuHernyeckod sHepruedt 7 = 1 x3B. OmnpenenuTs IOMOJTHUTENBHYIO
sHepruto A7, KOTOpyl0 HEoOXOIMMO eMy COOOUIUTH Ui TOTO, YTOOBI JJIMHA BOJHBI AJIE
bpoiinsa ymensmmiace B Tpu pasa.

3. s mpuOIMKeHHON OIEHKW MHHUMAJILHOW HEPTHH JICKTPOHA B aTOME BOJIOPOJIa MOXKHO TIpe/ -
MOJIOKHTh, YTO HEOIPENENIEHHOCTh Al paauyca I 3JIEKTPOHHOW OpOUTBHI U HEONPEAEICHHOCTh Ap
UMITyJIbCa p DJIEKTPOHA Ha TaKOH OpOUTE COOTBETCTBEHHO CBSA3aHbI CIEAYIOIIUM oOpa3om: Ar

=~ ru Ap = p. Ucnonb3ys 3TH CBSI3U, a TaKXE COOTHOIIEHHWE HEONpEAEIECHHOCTEH, HATH 3Haue-
HUE pajuyca AJIEKTPOHHONU OpOMUTHI, COOTBETCTBYIOIEIO0 MUHUMAJIBHON 3HEPTUU 3JEKTpPOHA B aro-
Me BOAOPOJa.
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4. Yactuna HaxXoIUTCSI B OCHOBHOM COCTOSHUM B MPSIMOYroJbHOW siMe ImupuHOM ¢ ¢ abco-
JIOTHO HENPOHHULIAEMBIMH CTEHKaMu. BO CKOJBKO pa3 OIMYAIOTCS  BEPOSTHOCTH  MECTO-

HAXO)KAEHHS YaCTULBL: (1 - KpallHEH TPEeTH U (2 - B KpaillHEW 4eTBEpTH SIIMKa?
5. Bo CKOJIBKO pa3 yMEHBUIMTCS aKTUBHOCTh M30TOma 2 P wyepes Bpems 1= 20 cyr?

6. Ilpu nenenun sgpa ypana 2°U moj nelcTBHEM 3aMeIEHHOIO HEHTPOHA 0OPa30BANHCHOCKOI-
ku ¢ MaccoBbiMu uyuciamu M1 =90 u M>= 143. OnpeneiauTs YUCIO HEUTPOHOB, BBHIICTEB-
IIMX U3 A]pa B JaHHOM akTe JeneHus. OnpeaenuTs SHEPTUI0 U CKOPOCTh KaXKIOr0 U3 OCKOJIKOB, €c-
JY OHM pa3JIeTalOTCsl B IPOTUBOIOJIOKHBIE CTOPOHBI U WX CyMMapHas KHHeTudeckas sHeprust T
paBHa 160 M»aB.

7. 3Has, yrto g anmaza Op = 2000 K, BBIYUCIUTE €ro yAECIbHYIO TEIUIOEMKOCTh HNPU TEM-
nepatype 7 = 30 K.

8. Haiitn Mmunumanbnyto sHeprut0 Wmin He0OX0uMyto Uist 00pa30BaHUs Maphl JIEKTPOH — JBIP-
ka B kpuctame CaAs, ecinu ero ynenbHas MpoBOAUMOCTh ) u3Mmensiercs B 10 pas mpu

u3MmeHennu temmeparypsl oT 20 mo 3°C.

Konrponsnas padora Ne 6.
Bapuanr 7.

1. B onHO3apsAHOM MOHE JIMTHSI AJIEKTPOH TEpelIell ¢ YeTBEPTOro YHEPreTUYECKOr0 YPOBHS Ha BTO-
poii. OnpenenuTs AJIMHY BOJHBI A U3TYYESHHUs, HCITyIIEHHOTO HOHOM JIUTHSI.

2. OmpenenuTh JUIMHBI BOJH J€ bpoins oa-4acTUIbl M TPOTOHA, MPOLIEANINX OJWHAKOBYIO
YCKOPSIOIIYIO pa3HOCTh nmoteHnuanoB U= 1 kB.

3. MoHOSHepreTH4ecknii My4oK 3JEKTPOHOB BBICBEUYHMBAET B LIEHTPE JKpaHa AIIEKTPOHHO-TYYEeBOU
TpyOKM maTHO pamumycoM = 107 cm. ITomb3ysch COOTHONIEHHEM HEONpENeIeHHOCTEH, HANTH, BO
CKOJIBKO pa3 HEeOMpeeNIeHHOCTh AX KOOPAMHATHI 3JEKTPOHA HA JKpaHE B HAIMpPaBJICHUH, MEPICH-
TMKYJISIPHOM OCH TPYOKH, MeHbIIe pa3Mepa I risaTHa. [yimHy LanekTpoHHO-Ty4eBOi TpyOKH MPUHSTH
pasnoii 0,50 M, a yckopsroiee anekTpoH HanpsbkeHue U— paBabiM 20 kB.

4. BonHoBast (pyHKIMS, ONMMCHIBAIONIAS JIBUKCHHE DJICKTPOHA B OCHOBHOM COCTOSHHHM aTOMa
BOJIOPO/Ia, UMEET BUJ]

v (r) - Ae-r/ao’
rae A — HeKoTopasi IOCTOsTHHAS; 0, — NepBbI bopoBckuii paauyc. HaillTu a1 OCHOBHOTO COCTOSIHUS
aToMa BOJIopoja 3HaueHue <F> KyJTOHOBCKOW CHITBI.
5. Ha CcKOJBKO TMPOLEHTOB YMEHBIIUTCS AaKTMBHOCTh M30TOma upuaus % 1r3a Bpems t =
15 cyt?
6. SAnepuas peaxrmsa *N (a, p) 1’0 Be3BaHA a-uacTuiel, 06IaNaABIIEH KMHETHIECKOH dHEpTrIeH T,=
4,2 MbsB. OnpenenuTsb TerioBoi 3 GEKT 3TOM peakiny, eCIi MPOTOH, BBUICTEBUINI MO yIIOM 3
= 60° Kk HarpaBJIEHUIO JABM)KEHUS -4aCTHIIbI, TIOJYYHJI KUHETHUYECKyto 3Hepruto 7 =2M»B.
7. Monsipuast TermoeMkocth Crn,cepedpa nipu temmieparype 77 = 20 K okazanacek paBuoi 1,65
Jx/(monb-K). Beraucnute 10 3HAYEHUIO  TETUIOEMKOCTH  XapaKTEPUCTHUYECKYIO TeMIepa-
Typy ®p. Ycnosue 7T «« ®p cuuTaTh BBITOJHEHHBIM.
8. Conporusnenue Rikpucramma PbS mpu Temmepa Type ti = 20°C pasmo 10* Om. Ompene-
JTUTH ero conpoTuBieHue Rompu Temmneparype tr = 80°C.
Konrpomnbnas padora Ne 6.
Bapmuanr 8.

1. DnekTpoH B aTOMe BOJIOPO/Ia HAXOUTCSA Ha TPEThEM SHEPreTUYeckoM ypoBHe. OrpeeuTh KuHe-
THYeCKYIO 7, moTeHunanbHyto I1 n nmonnyro £ sHepruro anekTpoHa. OTBET BBIPa3UTh B 3JIEKTPOH
BOJIbTaX.

2. DnekTpoH oOnamaer KuHetwdeckod osHeprued 7 = 1,02MsB. Bo ckompko pa3  u3Me-
HUTCA JUIMHA BOJHBI A€ bpoins, ecnm  KUHETHYECKas dHeprus 1 DJIEKTPOHA YMEHBIIMUTCS
BABOE?
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3. Cpennee Bpems xu3HH At aToma B BO30YKJIEHHOM COCTOSIHMH cocTaBiser okono 10% c. Ilpu
IepexoJe aroMa B  HOPMalbHOE  COCTOSIHME  HcIyckaercss  (OTOH, CpeiHsAs  JAJUHA
BOJIHBI <A> koTOporo paBHa 400 HM. OIEHUTh OTHOCHUTENIBHYIO IIUPUHY AA/AM3IydaeMoil criek-
TPaJIbHOMN JIMHUY, €CIIM HE MPOUCXOANUT YUIMPEHUSI IMHUHU 3a CUET JPYTUX MPOLECCOB.

4. DNeKTpOH HAaXOAWUTCS B OCCKOHEYHO IIyOOKOM, OJHOMEPHOM, MPSIMOYTOJHHOM MOTEHIIHAb-
HOM flIMKe MUpUHOH €. B kakux Toukax B MHTepBajge 0<X<{ IIOTHOCTH BEPOSTHOCTU HaXOXKIE-
HUS DJIGKTPOHA HA BTOPOM U TPETbEM HJHEPreTUYECKUX YPOBHSAX OJMHAKOBHI? BBIUMCIUTH IUIOT-
HOCTb BEPOSATHOCTH JUIs 3TUX TOYeK. PelieHne noscHuTh rpaduxom.

5. Onpenenuts yucio Nsjep, pacnajgarmoiiuxcs B TeueHHe BpeMeHu: 1) t 1 = 1 muH;

2)t2 = 5 cyr, - B paauoakTuBHOM H30TONE (Bocdopa 32 P maccoit m = 1 mr.

6. Onpenenuth TemIOBbIE IPPEKTHI CAEAYIOMNX PEAKIIHIA:

"Li(p,n)"Be u °0(d,a) ¥*N.
7. Boruncnuts (o Jlebaro) yAeiapHYIO TEIUIOEMKOCTh XJIOPUCTOIO HATpusl IIpU TemIepary-
pe T = Op/20. Ycnosue T'<<®p CUUTATh BHIITOJIHEHHBIM.
8. KakoBo 3HaueHue sHeprum PepMu €F y 3JIEKTPOHOB IMPOBOAMMOCTH ABYXBAJECHTHON Menu?
Beipaszuts sHepruro Pepmu B JUKOYISIX U JJIEKTPOH-BOJIBTAX.
6. Ha MeTtamumueckyro MaacTUHY HalpaBieH MOHOXPOMAaTHYECKUH IMy4YOK CBETa C 4acTOTOM V =
7,3 - 10* I'm. KpacHast rparnna Ao ¢ortosddexra a1 JaHHOrO MaTepuana pasHa 560 HM. Ompe-
JeTUTh MAaKCUMAJIbHYIO CKOPOCTh Umax(POTORIIEKTPOHOB.
7. ®oton c¢ oaHepruedt €1 = 0,51 M»sB npu paccesHuM HaCBOOOIHOM JIEKTPOHE MOTEPSII
MOJIOBHHY CBOEH 3Hepruu. ONpeeuTh yroll PacCesHus J .
8.Ha 3epkajibHyIO TIOBEPXHOCTh IIOMAALI0 S = 6 cM? MajaeT HOPMATbHO MOTOK M3MydeHus M, =
0,8 Bt. Onpenenuth naBieHuE p U CHIy JaBieHUs FcBeTa Ha 3Ty MOBEPXHOCTE.

Konrponbnas padora Ne 6.
Bapuanr 9.

1. ®otoH BbIOMBAET U3 aTOMa BOJOPOJIA, HAXOASIIET0Cs B OCHOBHOM COCTOSIHMM, 3JIEKTPOH C KHHE-
tryeckoii sHepruei 7 = 10 3B. Onpenenuts sHEpTHIO € HOTOHA.
2. Kuneruueckas sueprus T 2eKTpOHA paBHA YABOGHHOMY 3HAUEHHIO €r0 SHEpPruM MoKos (2 MoC?
). BeraucnuTh JUIMHY BOJHBI A A€ Bpoiisst i Takoro »ieKTpoHa.
3. 15t npuOIMKeHHOM OLIEHKM MUHUMAJIbHOM SHEPTUH JIEKTPOHA B aTOME BOJIOPOJIa MOKHO HPEATIO-
JIO)KUTH YTO HeolpeneraeHHOCTh Jr paguyca 2 3J1eKTpOHHOM OpOUTHI U HEOINPEAEICHHOCTh Ap UM-
MyJbca p 3JEKTPOHA Ha TAaKOM OpOMTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOIIUM 00pa3zoM- A2 ~ 2 |
Ap «p. Vicionb3ys 3TH CBSI3H, @ TAK)KE€ COOTHOIIEHHUE HEOIPEIEICHHOCTEH, ONpeieInTh MUHUMAIb-
HOE€ 3HAYEHHUE DHEPTUM T mdIEKTPOHA B aTOME BOJIOPOAA.
4.BonHoBas (hyHKIMS, ONMUCHIBAIOIIAs IBUKEHHE JIEKTPOHA B OCHOBHOM COCTOSIHMM aToma BOJIOpO-
1ia, IMEeeT BUJ

W(r) = Ae-r/ao’
rae A — HeKoTopas MOCTOSIHHAS;, 0o — epBbIi bopoBckuitl panunyc. HailTu 17151 OCHOBHOTO COCTOSIHUS
aToMa BOJ0poJia cpeHee 3HaueHue <II> moreHumanbHOM SHEpTUu.
5.3 xaxaoro MWUIMOHA aTOMOB  paJMOAKTHBHOI'O M30TOMNA KAKAYIO CEKYHAY pacragaercs
200 aromoB. OmpenenuTs eproa noiaypacmana 7' % uw3orona.
6. OmpenenuTh CKOPOCTH MPOAYKTOB peakuuu °B (n,a)’Li, mpoTekaromeii B pe3ynbTaTe B3aHMO-
JIEMCTBUS TEIJIOBBIX HEUTPOHOB C MOKOSALIMMHUCS siApaMu Oopa.
7. Beruncnuth no teopuu Jlebas TerioeMkocTh  1MHKA Maccoil M= 100 r npu Temmnepary-
pe 7= 10 K. [IlpussaTh 118 LMHKAa XapaKTepUCTHYECKYyIo Temrepatypy Jebas ©Op = 300
K u cunrtats ycnoBue 7<<®Op BBIIOJIHEHHBIM.
8. Ilpsimoe Hampspkenue U,mpuioxkeHHoe K p-n-miepexony, paBHO 2 B. Bo ckoabko pa3
BO3pACTET CHJa TOKa 4epe3 Mepexo], eciau M3MEeHUTh Temneparypy ot 71= 30

Kpurepun onenkun:
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— 3a TIPaBUJILHOE PeIlIeHNEe OJTHOM 3aJ1a4Ml CTYJCHT MOJIyJaeT J[Ba Oauia.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

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

Btopoii cemectp
Bomnpocsr k 1 pyOexxHO# arTectanuu

ITocTynarenbHOE ABUXKEHUE.

BpamarensHoe qBMKECHHE.

3aKOHBI JUHAMUKH.

JluHaMMKa BpalaTeJIbHOTO IBHYKEHUS.

3aKOH BCEMHUPHOTO TATOTEHUS.

Cunbl TpeHuUs.

PaboTa. MomutHocTh. DHEprHUs.

VYcnoBus paBHOBECHS Ha HAKJIOHHOM MJIOCKOCTH. Phryar.
Hedopmarus TBeproro rena.

MexaHuKa )KUJIKOCTH U Tasa.

OMmnupuyeckue (ONbITHbIE). 3aKOHBI U1€AIBHOTO rasa.
OCHOBBI KHUHETUYECKOW TEOPUH HJI€aTbHBIX [a30B.
SIBnenue nepeHoca.

BuyTpeHnHss dHeprus uaeanbHOro rasa.

TennoeMKoCTb.

IIepBoe Ha4yasI0 TEPMOJAMHAMHUKH.

Kpyrosoii npornecc (1uki1). Bropoe Hauano TepMOJUHAMUKH.

Bonpocs ko 2 pyOexHO# aTTecTaiuu

3aKoH COXpPaHCHHUA DJICKTPHUICCKOI'O 3apAaaa. B3aHMOﬂeﬁCTBHe 3apsa10B.

OnexTpuueckoe nojie. HanpspkeHHOCTh 3J€KTPUYECKOTo MOJIs.
Pabota. [loreHnman u HanpsHKEHHE.

DnekTpoeMKocTh. [1mockuit KoHaeHcaTOpP.

[TpoBOAHUKY U U30TATOPHI (AUIIEKTPUKH) B SIEKTPUUECKOM IIOJIE.
CerHeTosNneKTpUKH.

[Tbe30anexTpudeckuii 23PPexT.

Cuna ¥ I0THOCTD TOKA.

Tok B MeTaiax u cruiaBax.

Tok B JIEKTpOJIUTAX.

Tok B rasax.

DNeKTpUUECKUN TOK B BaKyyMe.

TepmosnekTpuyeckre BICHUS U UX TPUMEHEHUSI.
MarsuTHO€ MoJie ¥ €r0 XapaKTePUCTUKH.

3akoH Amriepa.

JlelicTBME MarHUTHOTO TIOJISl HA JBMXKYIIUICS 3apsil.

Pabota o mepemeneHnIo MPOBOAHUKA C TOKOM B MATHUTHOM TIOJI€.
OnekTpoMarHuTHas MHAYKIUSA. CaMOMHyKIHS.

MaruuTHbIE CBOMCTBA BELIECTBA.

lMapmonnueckne koeOaHus.

MexaHnueckrue TapMOHUYECKHE KOJIeOaHMsI.

CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJIeOaHusI.

CBo0OOIHBIC 3aTyXaIOIIUE U BHIHYKICHHBIE KOJIeOaHUsI.
MexaHu4ecKre 1 AIeKTPOMAarHUTHBIE BOJTHBI.
PacnipocTpanenne MeXaHMUECKUX BOJIH B YIIPYTHX Cpelax.
VYpasuenue Oeryiieit BoHbl. Da30Basi CKOPOCTh.

3BYK.
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39. Mudpa3Byk U yIbTpa3ByK.
40. DyeKTpOMarHuTHHIE BOJIHBI.
41. OcHoBHBIE cIOCOOBI MOTYYECHUS ¥ IPUMEHEHHUE FIEKTPOMArHUTHBIX BOJIH.

BOoo~NoR~WDE

CoNoOARWNE

NRPRPRRRPRRPRRRERRE
CLNUTRWNEO

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Tperuii cemectp
Bompocsr k 1 pyOexxHOl aTTecTanuu

Onruka.

doTomeTpus.

OCHOBBI F€OMETPUYECKOM ONTHUKH.
BonHoBeIe cBoliCcTBa CcBETA.
WuTepdepenmus ceera.

Judpakuus cBeta.

B3anMopeiicTBre 3EeKTPOMArHUTHBIX BOJIH C BELIECTBOM.
[Tornomenue ceera.

[Tonspusanus ceera.

3akonsl Mamtoca u bprocrepa.

JIBOWHOE TydenpeioOMIICHHE.

TemnnoBoe uznyuenue. 3akon Kupxrodga.
3akon Credana-bonbiivana. 3akon Buna.
®opwmyia Penes-/lxunca u [nanka.
doTtodddexr.

3akoHsbl BHenIHero ¢porodddekra.
JlaBiieHue cBera.

I'unote3a ne bpons.
KopryckynsipHO-BOJTHOBOM yalii3M 3JIEKTPOMAarHUTHOTO U3yUYEHHUs U YaCTHI] BEIIECTBA.
[Tpunnun neonpenenennoctu I'eiizendepra.
BonroBas hyHKIHS.

VYpasuenue llpeaunrapa.

Bomnpocs! ko 2 pyOexHO# arTecTanuu

Mopnenu aroma Tomcona u Pezepdopaa.

[TocTtynatel bopa.

CrnexTp U3ny4eHus: aToma BOJIOpOJa.

DNEeKTPOH B BOJAOPOIONIOA00HOM aTOME.

KBanToBBIE UnCha.

®epmuonsl 1 0030HbI. [Ipuniun [aymnu.

Pacnipenenenue 3neKTpoHOB B aTOME 110 COCTOsIHMIO. [leproauyeckas cucrema 3J1€MEHTOB.
PeHTrenoBckue CreKTphl.

Monexkyinbl. HekoTopble onTuueckre cBOMCTBa MOJIEKY.
OnTruueckne KBaHTOBbIE reHepaTopsl. (Jlazepsr).

Cocras siiep aTOMOB.

B3anMoeiicTBre HYKJIOHOB U MOHSATHE O SIACPHBIX CHJIAX.
JledeKT Macchl ¥ SHEPTHUs CBS3H s/ipa. Y CTOMYUBOCTD SJIEP.
PaanoakTMBHOCTB.

3aKOH paIMOAKTUBHOTO pacraja.

[IpaBusno cMmemmenus mpu paanoaKTUBHOM pacmaje.
OCHOBHBIE THUIIBI IIEPHBIX PEAKILIUM.

Peaxnus nenenus Tsokenbix siaep. Llennas saepHas peaxiys.
TepmosinepHas peakuust (peakuusi CHHTE3a sJIep).
DneMeHTapHbIC YaCTHUIIHI.
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OO ~NOOUTDEWDN P

ROoo~NoGOa~WONE

0.
. SIBnieHne nucnepcuu cBeTa.
12.
13.
14.
15.
16.
17.
18.
19.
20.

UeTBepThlii cEMeCTp.
Bomnpocs k 1 pyOexxHo# aTTecTanuu

AKOHBI reoMeTpudecKoi onTuku. [lonHoe oTpaxxeHue cBera.

3epkana. Tonkue auH3bl. DopMyia JIMH3bI

doromerpusi. OCHOBHBIE (DOTOMETPUYECKHIE BETUYUHBI H UX CIUHUIIBI.

SIBnenue untepdepenuu ceera. Murepdepenuns B Tonkux rienkax. Konpua HeioToHa.
Asnenune qudpakuuu. [punnun ['oiirerca - Openens

Merton 308 @penens. [udpaxus Openens.

Hudpakuuu Opayrrodepa Ha 0THOH 1IETH U HA TUPPAKITTOHHON PEIIETKH.

Judpaxius peHTTeHOBCKUX JTy4el Ha KpUCTaJUIaX.

[Honspuzanusa ceera. [loaspuzaropsl U aHATU3aTOPHI.

AHau3 noJisipu30BaHHOIO CBETa. BpallieHue miocKoCTH MOoaspU3alii.

ITornomenue csera.

Dddext Jomnepa.

DddexT BaBuiosa - Uepenkosa.

TennoBoe nznyuenue

3aKOHbBI PaBHOBECHOTO TEILJIOBOTO U3yUYEHHUSL.
I'unoresa [lnanka. ®opmyna I1nanka

KBaHT n3nyuenus. DHeprus KBaHTa U3ITyUEHUS.
®dorosnextpuueckuii 3 dext. 3akonsl CToneTona.
VYpaBHeHune DWHIITEHHA A1 BHEITHETO (poTorddexTa.

Bompocsr ko 2 pyOekHOH aTTecTanuu

. Macca u umnynsc ¢porona. /laBinenue caera.

. O dext Komnrona.

. Bonina nie- bpoiss.

. CooTHouleHus: HeonpeeneHHOCTe. BomHoBast pyHKIuS.
. YpasHenue lllpenunrepa.

. YpasHenue lllpenunrepa s cCTalluOHApHBIX COCTOSTHUM.
. TyHHenbHBIN 3Q(DeEKT.

. IloTeH1IMaNbHBIN SAIIUK.

. JInHEeHHbII rapMOHUYECKUI OCLIMILIIATOP.

10. /IBoiiCTBEHHOCTH TIPEACTABICHUN O MIPUPOE cBeTa. KopmycKynsipHO- BOIIHOBOM Tyaau3M.
Mogens atoma Tomcona u Pesepdopna.
11JIuneliuaTeie crieKTpbl aTOMOB. CIIEKTp aToMa BOJIOPOJA.

12.
13.
14.

Ba.

15.
16.
17.
19.
20.
21.

OnsiTel @panka u ['epua.
MarHuTHbI MOMEHT JJIEKTPOHA.
[Tpunuun [Taynu. DnexTponHsie o6onouku. [leproanueckas cucrema aneMeHToB Menaenee-

CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTePUCTUYECKNE PEHTTEHOBCKUE, CIIEKTPHI.
3akoH Mo3nu. Bogopoaono1o0Hbie CrieKTphI.

[Ipupoa xumudeckon cBs3u. MONEKyJIApHbIE CHEKTPHI.

EcTtecTBeHHas panoaKTUBHOCTh. 3aKOH PAaJMOAKTUBHOIO pacnaja.

CocraB siapa. HyknoHsl. 3apsa ¥ MaccoBO€ YHCIIO sAJIpa. DHEPTUU U CBA3U SAApA.
N3oTomnsl, MckyccTBeHHBIE NTpeBpallieHus saep.a- U B-pacnana, y-usnydenue. SAnepHsie

peakiuu.
22. O6onoveyHas U KareabHas MOJAETH spa.

23. lenenwme sinep. Llemnas peakuus. SaepHble peakiiy Ha TETJIOBBIX M OBICTPBIX HEHTPOHAX.
Peaknus cunTe3a, mpobiemMa ynpaBisieMOTro TEPMOSIIEPHOTO CHHTE3A.
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24. dyngameHTaIbHbIC B3anMoecTBrs. Kitaccudukarus 351ieMeHTapHbIX YaCTHII.

25. BzanMojielicTBHE DJIEMEHTAPHBIX YaCTHII M 3aKOHBI COXpaHCeHMs. YacTUIIBI 1 aHTHYACTHIIBL.
26. bapuons! 1 Me30HbI. Pe3onancel Kocmuueckue mydm.

27. dyHIaMeHTAIbHBIC YaCTHIBI. YacTHIIbI-YYaCTHUKHU M YACTHIIBI-TICPEHOCUYNKH B3aUMO,ICH -
CTBHIA.

Kputepun oneHku:

- ecniu BeimostHeHO 100% 3amanmst, To ctyaeHT noryvaet 20 6aios;
- €I BBITIOJIHEHO 75% 3amaHust, TO CTyIeHT nonydaeT 15 6amios;
- eciu BoInosiHeHO 50% 3amanus, To cTyAeHT nony4daer 10 6amios;
- €CJIM BBITIOJIHEHO 25% 3a/1aHus, TO CTYACHT MOIy4aeT S5 0aos;

- €CJIM BBIIIOJIHCHO MCHEC 25%38.IlaHI/I$I, TO CTYACHT IIOJIy4acT 0 6amnos.
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Ilpunosxncenue 3
3a4€THO-d)K3aMeHAllMOHHbIe OMJIeThI

MI/IHI/ICTEPCT]_%O HAYKU U BLICLUEFQ OBPA3OB1§HI/15{ POCCI/II7ICI§OI71 OEJIEPALIU
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBINA BUJIET Ne 1
puciuminHa: «Pusuka» (1 u3 3)
1. Onucanue nBuxeHUs Tel. TpaeKToOpHs, IEpeEMELLIEHUE U IPOUIEHHBIN ITYTh.
2. YpaBHeHnue Ban-nep-Baanbca 11 peaabHBIX T'a30B.
3. Beruucnute paboTy, coBepiiaeMyro Ha IyTd S = 12 M CHI10ii, paBHOMEPHO BO3pACTalOIIEH C MPOii-
JICHHBIM paccTosiHueM, eciiu B Havasie myTtu cuita F(0) = 10 H, B konre myru F(s) = 46 H.

3aBenyrommii kageapon Ycnaxues P.T.

MHHI/ICTEPCT]%O HAYKU U BBICHJEFQ OBPA3OB/§HI/I}I POCCI/IﬁCIfOfI OEIEPALINN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIVM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akagemuka M. JI. MummoHImKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 2
mucnuiunHa: «Pusukay (1 u3 3)

1. CxopocTb, yCKOpEHHE.

2. N3orepmer Ban-nep-Baanbca. XXunkas u razoo0pasnas ¢assl. Haceimennsiid map. Kputudeckas
TEMIIEpaTypa.

3. Kamens Oporie BBepx noj yriioMm o = 60° k IIockocTH ropuzoHTa. Kunernueckas s3Heprus Kam-
Hs B HadasibHbI MoMeHT To = 20 [Ix. Onpenenuts kuHeTnueckyto T u noreHuunansHyo U sHepruu
KaMH$ B BBICHIEH TOYKE €ro TPACKTOPHUHU.

3aBenyrommii kadenpoii Ycnaxmues P.T.

MHHHCTEPCT]%O HAVYKHU U BBICHJEFQ OBPA3OB/§HI/I}I POCCI/IPICIfOPI DEJJEPALIMA
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
uMeHHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 3
auciumnaa: «dusukay (1 u3 3)

1. YriIoBBIE CKOPOCTh M YCKOPEHHUE U UX CBSA3b C COOTBETCTBYIOMIUMU JTMHEHHBIMU XapaKTePUCTHKA -
MHU.
2. 3akoH MakcBea sl pacipeeNieHusI MOJIEKYI HICTbHOTO Ta3a MO CKOPOCTSIM M DHEPTHUSIM TeTl-
JIOBOTO JIBUYKCHHUS.
3. Konbkobexerr maccoid my = 60 Kr, cTOs Ha JIbIYy, OPOCHI AP0 Maccol Mz = 5 KT U BCJEICTBUE
OT/Iay¥ MOKATHJICA Ha3aJ cO CKOpPOCThIo L1 = 1 m/c. Onpenenuts padboTy A, coBepiaeMyto mpu O6po-
CaHWH sJIpa.

3aBenyrommii kageapon Ycenaxues P.T.

MUHHCTEPCTBO HAYKHU 1 BbICHIETO OBPA30BAHMS POCCUHCKOI ®EJIEPALIMN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEGTIHON TEXHUYECKUIT VHUBEPCUTET
nMeHu akanemuka M. JI. MumumoHImKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 4
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mucnuiuinHa: «Pusukay (1 u3 3)
1. [Mpuntun unepruu ['amunes. IHepumranibHbIe CUCTEMBI OTCYETA.

2. XapakTepHble CKOPOCTH MOJIEKYIL.
3. IBa rpy3a maccamu m1 = 10 kxr 1 mz = 15 Kr moJBemeHsl Ha HUTAX JIHHOM | = 2 M Tak, 4TO Tpy3bl

COIIPUKACAIOTCS MEKIY co00i. MeHbImii rpy3 ObLT OTKJIOHEH Ha yroi o = 60° u BemymieH. Ha ka-
KYyI0 BBICOTY h moHHMYyTCs 00a rpy3a nocie yaapa? ¥Yaap rpy30B CUMTaTh HEYIIPYTHM.

3aBenyromuii kageapoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHNSI POCCI/IffICISOﬁ OEJIEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUmmoHIKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 5
pucruminHa: «Pusuka» (1 u3 3)

1. Bropoii 3akoH Helorona. Mexanuueckue cuibl. [IpuMepsl U cBOiCTBa MEXaHMYECKUX CUJI: CHJIA
TSDKECTU U BEC, CUJIA YIIPYTOCTH, CUJIa TPEHUS, CUJIa COIPOTUBJICHUS CPEIbI.

2. OmprT llTepna o mpoBepke pacnpeaeneHus Makcseria.

3. [IpousBoas KyOuKH JibJa, XOJIOIMIBHUK 3a0pall U3 MOPO3HIBHON KaMepsl ¢ TeMmnepaTypoit -12°C
KOJIHMYeCTBO Teruia, paBHoe 177 k. XonoauneHelil ko duiueHt n' = 5,7, B KOMHaTe NOJACPKU-
Baercs temneparypa 26°C. Haittu KII/[ yctaHOBKM M onpeAennTh, Kakoe KOJIUYECTBO TEIlIa Iepe-
JaHO B KOMHATY, U KaKylo pabOTy HaJ0 3aTpaTUTh Ui (PYHKIIMOHUPOBAHUS XonoauibHuKa. Cpas-
HUTH X0NOoAuIbHbIN Kodhuument u KII/I ¢ ananoruuyupiMu BenMYMHAMHU [T XosioauiasHuKa KapHo,
paboTaromero Mex, 1y TeMH Ke TEMIIepaTypamMu.

3apenyromuii Ycnaxues P.T.

MHHHCTEPCT]%O HAYKHU U BBICHJEFQ OBPA3OB/§HI/I}I POCCI/IPICIfOPI DOEJJEPALIA
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuTMoHIIUKOBa

DK3aMeHaImoHHbIN OueT Ne 6
auciumrHa: «Pusukay (1 u3 3)

1. 3akon coxpaHeHust ummyibca. Llentp macc.

2. 3axoH bonbimana Uit pactipeieieHusl YacTUIl BO BHEIIHEM MOTEHIIUATBHOM TOJI€.

3. Toukwii crepkensb anuao# | = 50 cm u maccoit m = 400 r BpaiaeTcs ¢ yriioBbIM YCKOPEHHUEM € =
3 paj/c? OKONo OCH, MPOXOJSIIEH Yepe3 cepeMHy CTepKHS MePIEHIMKYIAPHO K ero jmHe. Ornpe-
JIETIUTh BPALLAKOIIUNA MOMEHT M.

3asenyrommii kageapon Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICI_L[EFQ OEPA3OB{\IHI/IH POCCI/II‘/JICI§OI‘/JI OEEPALINU
TPO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 7
mucnuruinHa: «Pusukay (1 u3 3)
1. Ilpunuun orHocuTensHoCTH ["anmues.
2. Pacnipenenenne MaxkcBemia-bonbimana.
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3. O0pyH4, OTHOPOAHBINA TUCK U OJHOPOIHBIN AP CKATHIBAIOTCS 0€3 MPOCKaIb3bIBAHUS C HAKIIOHHOM
TIJIOCKOCTH BBICOTOM h = 1 M. Macchl Bcex Telm U uX paauychl paBHbL. KakOBbI KOHEYHBIE CKOPOCTH

Ten?

3aBexyrommii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCT}\SIO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DENEPALINN
T'PO3HEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akaneMuka M. JI. MuumoHIKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
mucnuiunHa: «dusukay (1 u3 3)

1. PaGota u sHeprus. Kunernueckas sHeprusi. MOIHoOCTb.

2. CpenHue SHEPTUU KBAaHTOBBIX OCHUJUIATOPA U POTATOPA. 3aBUCUMOCTH CKOPOCTH XUMUYECKUX pe-
aKUUW OT TEeMIEPaTypPHI.

3. Ban maccoit m = 100 kr u paguycom r = 5 cM Bpamiaercs ¢ 4acToTou v = § ¢l K HMJIMHIPUYECKON
MIOBEPXHOCTH BaJla IPUXKAJIU TOPMO3HYIO KOJoJKy ¢ cuioit N = 40 H, nox nelictBueM KOTopoi Bai
octaHoBuiIcs yepe3 BpeMs t = 10 c. Onpeaenuts KO3PPUIUESHT TPEHHUSL.

3aBenyromuii kapeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHHSI POCCI/II71CIU<OI71 DOEJIEPALIN
T'PO3BHEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akageMuka M. JI. MumnoHmukoBa

DK3aMeHannOHHEINA OmiteT Ne 9
qucnuiuinHa: «Puszukay (1 u3 3)

1. HOTGHI_[I/IaJ'H)HaSI OHEpPIu-. HOTeHI_II/IaJ'ILHOG I1OJIC CHJI.
2. SIBnenust nepeHoca B TCPMOANHAMHUYICCKU HCOJHOPOAHBIX CUCTEMAX. Kunernueckas TEOpUA ICpe-

Hoca.
3. OnpenenuTh KHHETHYCCKYIO dHEprut0 T pensTUBHUCTCKOW YacTHIBI (B €IMHUIIAX mcz), eciIi ee

HMIIYJIBC P = MC.

3apenyrommii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
T'PO3BHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akanemuka M. JI. MummmoHImKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 10
mucuuiuinHa: «Puszukay (1 u3 3)

1. 3akoH coxpaHeHHs SHEPTUH.

2. nddysus. Bsskocts. TermmonpoBogHOCTb.

3. Pakera BHXKeTCs OTHOCUTENBHO 3eMiln co cKopocThio L = 0,6 c. Bo ckonbko pa3 3aMeanuTes X0/
BPEMEHH B paKeTe C TOYKH 3PEHUS 36MHOTO HaOII0aTes.

3aBenyommii kadenpoii Ycnaxmues P.T.
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MHHHCTEPCT]%O HAVYKU 1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOPI DENEPALINU
I'POSHEHCKHNU I'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHImKoBa

DK3AMEHALIMOHHBIA BUJET Ne 11
mucnuiunHa: «Pusukay (1 u3 3)

1. YcnoBust paBHOBECHSI MEXaHUYECKOM CHCTEMBI.
2. BpoyHOBCKOE JIBI)KEHHE.
3. IbUIMHKY, B3BELIEHHBIE B BO3AyXe, MMeroT Maccy M = 1078 r. Bo ckosbko pa3 yMeHbUIUTCS X

KOHIICHTpalus N nipu yBenuueHun BbicoThl Ha Ah = 10 m? Temnepatypa Bo3ayxa T = 300 K.

3aBenyrommii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]_%O HAYKU U BLICLUEFQ OBPA3OB1§HI/15{ POCCI/II7ICI§OI71 OEJIEPALIU
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 12
JUCHUIIINHA: «®U3UKA» (1 U3 3)

1. MoMeHT umnyabca, MOMEHT CHJIbI. 3aKOH COXpaHEHUS MOMEHTa umnyibca. CBsi3b 3aKOHOB CO-
XPaHEHUs C CHMMETPHUEN CUCTEMBI.

2. Kpyrossie npoueccs! 1 KI1J] Termoseix mamus. Hukn Kapao.

3. OmnpenenuTh JaBJI€HUE P MJI€AILHOTO ra3a MpH ABYX 3HaueHUsX Temrepatypsl raza: a) T =3 Ku

6) T = 1 kK. Konnenrpamus momexysn raza n = 10 em,

3apenyrommii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTB‘O HAYKU U BBICLLIE]"S) OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
TPOZHEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 13
mucnumuinHa: «Pusukay (1 u3 3)

1. 3akon BCCMUPHOT'O TATOTCHUS. 3aKOHBI Kennepa. rpaBHTaHHOHHLIe CHIJIBI.

2. JIpurarenb BHYTPEHHETO CTOPAHHUSL.
3. T'a3, 3anumaBmuit 06vem V = 12 1 non nasnenuem p = 100 kIla, 6p11 U306apHO HATPET OT TEMIIE-
patypsl T1 =300 K go Temnepatypsl T2 = 400 K. Onpenenuts padoTy A pacmmpeHus rasa.

3aBenyrommii kadenpoii Ycnaxues P.T.

MUHHCTEPCTBO HAYKH 1 BbICHIETO OBPABOBAHMS POCCUHCKOI ®EJIEPALIMN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOGTIHON TEXHUUYECKUIT VHUBEPCUTET
nMeHu akanemuka M. JI. MumumoHImKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 14
mucnuruinHa: «Pusukay (1 u3 3)

1. Ilpunuun skBUBaneHTHOCTH Macc. [lotennuan rpaButanmonHoro nojis. [lepsast u BTopast KocMu-

YECKUE CKOPOCTH.

2. TerutoBas mMarmnHa, ontuMusupoBarHas He o KI1/], a 1o BBIXOTHOM MOIITHOCTH.

3. Ckonbko MoHAA0OHUTCS He(TH, YTOOBI MOKPHITH MJICHKOW BCIO BOJIHYIO TIOBEPXHOCTH 3eMITU?
Tonmaa mienku d paBaa 20 MOJEKYISIPHBIM CIOSM, CPEIHsST MoJisipHas macca HehTr p = 1000
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KI/MOJIb, TWI0THOCTH HedTH p = 800 kr/M®. Pamuyc 3emmu Re = 6400 kM, okeaHsl 3aHUMAIOT 2/3
TUTOIIA/T! IOBEPXHOCTH 3eMud. J{JIsl IpOCTOTHI CUNTATh, YTO MOJIEKYJIBI HEPTH UMEIOT GopMy KyOH-
KOB.

3asexyrommii kageapoi Ycnaxues P.T.

MHHHCTEPCT]%O HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCHIZCISOIZ DOEJIEPALIN
T'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUW YHUBEPCUTET
nMeHu akaneMuka M. /. MuummoHImuKoBa

DKk3aMeHaMoOHHbIHA Oouier Ne 15
mucnuiunHa: «dusukay (1 u3 3)

1. OnbiT MaiikenscoHna - Mopiu.

2. Bropoe Hayano TepMOJANHAMHUKHI. DHTPOIUS U €€ CTATUCTHUECKUI CMBICIT.

3. Bo3ayx, 3anumasmuii oobem Vi = 10 1 npu naBienuu p1 = 100 kIla, 66u1 agnabaTudecku cxar 10
oobema V2 = 1 1. OnpeaenuTs JaBlieHHE P2 MOCIE CHKATHUS.

3apenyrommii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHHSI POCCI/II71CIU<OI71 DOEJIEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHd akagemuka M. JI. MummoHImKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 16
mucnuiuinHa: «Pusukay (1 u3 3)

1. [IpeoOpazoBanus ["anunes u Jlopenmna.
2. OCHOBHBIC ITOJIOXKEHUS MOJICKYJISIPHO-KHHETUICCKOW TEOPUH HJICaThbHBIX Ta30B.
3. B pesynbraTe kpyroBoro mpoiecca raz coBepuii padoty A = 1 J[x u nepeian oxXJIaguTesro Ter-

noty Q2 = 4,2 Jx. Onpenenuts Tepmuueckuid KITJ[ n nukia.

3aBenyrommii kadenpoii Ycnaxmues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHUSI POCCI/II71CI§OI71 DOEJIEPALIMN
T'POBHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akanemuka M. JI. MummoHImKoBa

ODK3AMEHAIIMOHHBIN BUJET Ne 17
auctunaa: «dusukay (1 u3 3)

1. OcHoBHBIE 3¢ (eKThl TEOPHUH OTHOCUTEIBHOCTH: 3aMEUIEHUE BPEMEHH, COKpAlLeHHUEe JIUHBI, OT-
HOCHUTEJIbHOCTb OJIHOBPEMEHHOCTH COOBITHI.

2. BeiBoz1 ypaBHenust Knaneiipona - Meneneesa.
3. 'a3 coBepmraer mukin Kapro. Temneparypa oxmagurens T2 = 280 K. Bo ckoibko pa3 yBeaTHduTCS

KII/[I uukma, eciu Temreparypa HarpeBaTens noBbicutcs oT T1 = 400 K o T1' = 600 K?

3aBenyommii kadenpoii Ycnaxmues P.T.

MHHHCTEPCT]%O HAYK U BI)ICHJEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIN
'POBHEHCKUU I'OCYJAPCTBEHHbIM HE@TAHOU TEXHUYECKHW YHUBEPCUTET
uMeHH akajgemuka M. /. MuminoHmmkoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 18
mucnuiuinHa: «Pusukay (1 u3 3)

1. Cnoxenue ckopocteiit B CTO. AbGeppanus.

2. MonekynapHO-KHHETUYECKOE TOJIKOBaHHE a0COJIIOTHOW TeMITEpPaTypHl.

3. Touka HauMHAET IBIXKEHHE TIO OKPY>KHOCTH paauycoM R = 10 m. IIpolifeHHbIH €10 MyTh 3aBUCHUT
OT BpeMeHH Mo 3akoHy s = At + Bt3, rne A = 8 m/c, B = 1 m/c3. Onpenenuts ckopocTh 1 MOTHOE
YCKOpEHHUE TOYKH B MOMEHT t = 2c.

3aBenyrommii kageapoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II71CI§OI7I OEJIEPALIN
T'POZHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 19
mucnuiuinHa: «Pusukay (1 u3 3)

1. PensgtuBucrckue BBIPpAXKCHUS IJId UMITYyJIbCAa U KHUHETUYECKOM OHCPI'uu. B3aumocBs3s Maccel u

JHEPTUH.
2. 3otepMuueckuii, n300apHBIN M U30XOPHBIN MTPOLIECCHI.
3. Msu maccoii m = 0,2 xr nop AeiicTBueM yaapa npuoOperaer ckopocTs L = 15 m/c. [lnurensHOCTH

ynapa At = 0,02 ¢. Onpenenutsb cpeanee 3uadenue (F) cusbl yaapa.

3aBenyrommii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIVM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akagemuka M. JI. MUmmoHImKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 20
mucnumuinHa: «Pusukay (1 u3 3)

1. ypaBHeHI/IC AMHAMHKHU BpallaTCJIbHOTI'O0 ABUXKCHUA TBECPAOTO TCJIa OTHOCUTCIIHHO HEIOABMKHOM

ocH.
2. AnnabaTHBIif miporiecc.
3. Pakera maccoit m = 1 T mogHUMAETCS ¢ TOBEPXHOCTH 3eMITH BEPTUKAIBHO BBEPX C YCKOPEHUEM &

= 2g. CxopocTtbs cTpyH Ta3oB u3 comia v = 1200 m/c. Haiitu pacxon Qm roprouero B eIMHHILY Bpeme-
HH.

3aBenyrommii kadenpoii Ycnaxues P.T.

MUHHCTEPCTBO HAYKH 1 BbICHIETO OBPA30BAHMS POCCUHCKOI ®EJIEPALIMN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEGTIHON TEXHUYECKUIT VHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIKoBa

DK3AMEHALIMOHHBIA BUJET Ne 21
mucnuruinHa: «Pusukay (1 u3 3)

1. MomeHT uHepIu.

2. Yucno creneneit cBo60AbI. 3aKOH paBHOPACTIPEIEICHUS YHEPTUH 110 CTENEHSIM CBOOO/IBI.

3. OmpenenuTs UMITYJIbC CHCTEMBI M3 2-X TEJ, IBWKYIIMXCS BO B3aMMHO TEPIEHINKYIISPHBIX
HaIpaBJIEHUSAX CO CKOPOCTSIMH L1 = 3 M/c 1 L2 = 4 M/c; Macchl TelT My = M2 = 1 KT.
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3aBexyromuii kageapoi Yenaxues P.T.

MI/IHI/ICTEPCT}\SIO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DEJEPALINN
T'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akaneMmuka M. JI. MuumoHIMKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 22
pucruminHa: «Pusuka» (1 u3 3)

1. Teopema Lllteiinepa.

2. KonmnuecTBo TemioTel. TemioeMKoCTb.

3. Camonet ommchiBaeT nemio Hecteposa paguycom R = 200 M. Bo ckonbko pa3 cuna F, ¢ kotopoit
JICTYMK JABUT Ha CUJICHUE B HIDKHEH TOYKe, OOJIbIIE TSHKECTH P jieTdnka, eciim CKOpOCTh caMoJieTa L

=100 m/c.

3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTl%O HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IP'ICISOP'I DEJNEPALINN
T'POBHEHCKUWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWM YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUJUTHOHIITMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 23
qucnuiuinHa: «Pusukay (1 u3 3)

1. Kunerudeckast SHEprus BPAIAOMIETrocs Tela.

2. [lepBoe Ha4aIO TEPMOAMHAMUKHY.

3. Teno 6pomieno co ckopocthio Lo = 10 M/c mox yrmom o = 30° k ropu3onty. Haiitu pagnyc kpu-
BU3HBI yepe3 t =1 c.

3aBenyrommii kadenpoii Ycnaxmues P.T.

MHHHCTEPCT]%O HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJJEPALIA
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 24
auctumnaa: «dusukay (1 u3 3)

1. HennepuuanbHble cucteMbl otcuera. CHITbl HHEPIUH.

2. PaboTa uieanbHOTO ra3a B pa3IMyHbIX MPOIeccax.

3. OmpenenuTh NOJHOE YCKOPEHHEe B MOMEHT t = 1 ¢ Touku, Haxoxdulelcs Ha 000/1e Koseca, paanyc
xoToporo paser R = 0,5 M. YpaBHenue Bpamienns koneca umeeT suj ¢ = At + Bt®, rae A = 2 pan/c,
B =0,5 pax/c’.

3aBenyrommii kageapon Ycenaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUMCKON DEJEPALINU
I'POBHEHCKUWU I'OCYJAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHu akanemuka M. JI. MumumoHImKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 25
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mucnuruinHa: «Pusukay (1 u3 3)

1. IlenTpobexHas cuia.

2. OCHOBHBIE MTOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPUH UJI€ANIbHBIX Ta30B.

3. Ilo mpsmonuueitnomy mocce ACD ener mammHa, KOTOpoi HEOOXOIMMO 3a KpaTdaiiiee Bpems
no0OpaTbcs U3 MyHKTa A B MyHKT B, pacrosnoxeHHbll B mojie Ha pacctostHuu 1 = 500 M ot moporu
(puc. a). I3BecTHO, YTO CKOpPOCTH MAILIMHBI 10 IOJI0 B N = 2 pa3a MEHbIIE CKOPOCTH MAILIUHBI 110
mocce. Ha kakoM paccTosiHuM s oT Touku D cienyer cBepHyTh ¢ mocce? [Ipoanann3upoBats poiib
paccrosiHus L mexny nynkramu A u D, nexxaiumu Ha 1occe.

a) b)
A C D A D
* S . 3
\\‘ B ~ \\“ B
3aBenyrommii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHISI POCCI/IPICIU(OPI OEJIEPALINU
T'PO3BHEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akagemuka M. JI. MUmmoHImKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 26
mucnuiuinHa: «Pusukay (1 u3 3)

1. Cuna Kopuouca.

2. N3oTepMuyeckii, N300apHBIA U M30XOPHBIHA Mporiecchl. AnadbaTHbIN Tpoiecc.

3. 3a 3,5 yaca BO3AyIIHBIN IAp cHecso Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
IIpUYEeM BBICOTA €ro MnojabemMa yBenuuunack Ha h = 2,88 kM. Haiitu: 1) BenmuunHy BekTOpa ero cpea-
HEel CKOPOCTH U 2) yroil [3 BEKTOpa cpeiHel CKOPOCTH ¢ TOPU3OHTAIBLHON MIOCKOCTBIO.

3aBenyrommii kadenpoii Ycnaxmues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
T'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akanemuka M. JI. MummoHImKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 27
mucnumuinHa: «Pusukay (1 u3 3)

1. DnemeHTHI MeXaHUKU ynpyrux tei. 3akoH Ilackans. 3akon Apxumena.
2. IlepBoe HavaIO TEPMOAMHAMUKH.
3. JIBukeHMe TOUYKH TI0 HpsAMOif 3a1aH0 ypaBHeHHeM X = 2t — 0,5t%. OnpenenuTh CpeaHIOn MyTEBYIO

CKOPOCTh U¢p TOUKH B HHTEpBaJIe BpeMeHu oT t1 =1 C 1o t2 = 3 c.

3aBenyrommii kageapon Ycenaxues P.T.

MVIHVICTEPCTI%O HAYKHU 1 BBICIIEI'O OBPA3OB/§H[/I$I POCCI/II\/'ICISOI\/'I DEJEPALINU
TPO3HEHCKUUA FOCYZ[APCTBEHHI)IP'I HE®TSIHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akanemuka M. JI. MummoHImKoBa
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DK3AMEHALIMOHHBIN BUJIET Ne 28
mucruminHa: «Pusuka» (1 u3 3)

1. YpaBHeHuE HENPEPBIBHOCTH.

2. BpoyHOBCKOE IBUKEHHE.

3. K nutu nojsemieH rpy3 maccoit m = 2 kr. HaliTi cuity HanpspKeHHsI HUTH, €CITH HUTh C Tpy3oM 1)
TIOIHMMATh C YCKOPEHHEM a = 3 M/c?, 2) OIycKaTh ¢ TeM e YCKOPEHHEM.

3aBenyrommii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMSI POCCI/II7ICI§OI71 OEJIEPALINU
T'POZHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 29
quciuminHa: «Pusuka» (1 u3 3)

1. VpaBuenue bepnaymiu.

2. Kpyrossie npoueccst 1 KI1J] Termoseix mamus. Hukn Kapro.

3. Uemy paBHa kuHeTuueckas sHeprusi W MosieKys IByXaTOMHOTO rasa, 3aKJII0UYEHHOT0 B COCY 00b-
emMoM V = 2 11 1 HaXOJAIErocs o aasjienuem p = 1,5 -10° Ia.

3aBenyroumuii kapegpoi Ycnaxues P.T.
MUWHUCTEPCTBO HAVKMU U BBICIIET'O OBPA30BAHU S POCCUMCKOU ®EJEPALINU
I'PO3HEHCKUI T'OCYIAPCTBEHHBI HEGTSIHON TEXHUYECKUI VHUBEPCUTET
uMeHHU akaneMuka M. JI. MUJUTHOHIITMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 30
mucnuiuinHa: «Puszukay (1 u3 3)

1. JIBrokeHHe TejIa B Cpejie ¢ COMPOTUBIICHUEM: YpaBHEHHS JIBUKCHUs, uncio PeitHombaca, koaddu-
IMUCHT COMMPOTUBJICHUA.

2. Bropoe Hayaso TepMOJMHAMHUKHU. DHTPOIHS U €€ CTATUCTHUECKUI CMBICII.

3. B cocyne oosemom V = 0,01 M3 mpu Temmeparype T = 280 K comepxuTcst cMech Ta30B — a30Ta
Maccoit mi = 7 r u Bojiopojia maccoit Mz = 1 r. OnpeaenuTs JaBlieHHE CMECH T'a30B.

3aBenyrommii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHUSI POCCI/II71CI§OI71 DOEJIEPALIN
T'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akagemuka M. JI. MummmoHImKoBa

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

1. DnemeHTapHbBIi dNeKTpUUecKuii 3apsa. 3akoH KynoHa. 3aKoH COXpaHEHUS DIIEKTPUUECKOTO 3apsi-
na.

2. ConpoTHBICHHE U MPOBOAUMOCTh. 3akoH OMa Il OJTHOPOJHOTO yJdacTka JuHeHou nermu. Jud-
depennmansHas Gopma 3akona Oma.

3. 3agava. KBagpaTHas mpoBoJOYHAs paMKa PacrojoKeHa B OJJHON TIOCKOCTH C JUIMHHBIM MPSIMBIM
IIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI NapajlienbHbl MpoBoay. 110 paMke U IpoBOLY TEKYT OJUHAKO-
Boie Toku | = 1 kA. Onpenenuts cuny F , neiictByromyro Ha pamKy, eciu Omkaiiias K IPOBOLY
CTOpPOHA PaMKH HaXOJUTCS HA PACCTOSIHUU, PABHOM €€ JITHHE.
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3aBeayronuii kadenpoit VYcnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II71CI§OI7I OEJIEPALIN
T'POZHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUIHOHIIMKOBA

3AYETHBIN BUJIET Ne 2
mucnuiuinHa: «Puszukay (2 u3 3)

1. Tlorox BekTOpa HANPSHKEHHOCTU 3JieKTpuyeckoro nois. Teopema Octporpanckoro-I'aycca ms
HANPSHKCHHOCTHU DJIEKTPUYECKOTO TOJsl B BakyyMe. [Ipumenenus: Teopembl Octporpajckoro-I'aycca
K pacyeTy IoJIeH 3apsKEHHBIX TeJl.

2. TermoBoe neiicTBue ToKa. PaboTa 1 MOITHOCTH 3JIeKTpuueckoro Toka. Juddepennunanpuas hopma

3akoHa [[xoyina-JIeHua.

3. 3amaua. 3apskeHHas yacThna, obnagaromas ckopocTeio V = 2 -10° m/c, Bierena B ogHOpOIHOE
nose ¢ unayknuei B = 0.52 Tan. Haiitu otHomenne Q / m 3apsiia 4acTHIIbI K €€ MAacCe, €CIIM YacTH-
I1a ommcaja ayry oKpyxHoctu paguycom R = 4 cm. 1o 3TOMy OTHOIIEHHIO ONPEETUTh, KAKast 3TO
YacTula.

3apenyrommii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKHU U BBICIIET'O OBPA3OBAHNSI POCCI/II7ICIU(OI71 OEJIEPALINU
T'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akagemuka M. JI. MUmmoHImKoBa

3AUYETHBIN BUJIET Ne 3
mucnummHa: «Dusukay
1. 3Hepr1/1;1 3apsAaaa B 3JICKTPOCTATHYCCKOM IIOJIC. HOTGHI_II/IaJ'I I1OJIA. 3KBI/IHOTCHL[I/IaJIBHLIC IMOBCPXHO-
CTH. CBSI3I> BeKTOpa HaprDKeHHOCTI/I U IIOTCHIMAaJa ImoJid.
2. IlpaBuna Kupxroga u npocreiiiine npumMepsl pacyera pa3BeTBICHHBIX 3JIEKTPUYECKUX LIeTIeH.

3. 3azaua. [Iposonounoe kombio pamguycom I = 10 cm nexur Ha crone. Kakoe KonM4ecTBo diiek-
TpU4ecTBa Q MPOTEYET MO KOJbILY, €CJIA €ro MOBEPHYTh C OJHOM CTOPOHBI Ha Ipyryro. ConpoTus-
nenne konbiia R = 1 Om. BeprukanbHas cocrasnsomas vHAyKnun B MarautHOro mons 3emuu

paua 50 MkT.

3aBenyrommii kadenpoii Ycnaxues P.T.

MHHHCTEPCT]%O HAYKU U BBICLUEFQ OBPA3OB§HI/IH POCCI/II71CI§OI71 OEEPALINU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHImKoBa

3AUYETHBIN BUTET Ne 4
mucnuruinHa: «Pusukay (2 u3 3)

1. DnekTpuueckoe mose B BemecTse. Judnexktpuku. HanpsokeHHOCTh JIEKTPUUECKOTO MOJIs B BEIIle-
ctBe. [lunnekTpudeckas NpOHUIIAEMOCTh CPEBI.
2.YpaBHeHue Oerymiei BoHbL. Da30Basi CKOPOCTH.

3. 3amaua. Burok, mo xoropomy Teuer Tok | =20 A, cBoGOIHO yCTaHOBHMIJICS B OJHOPOIHOM Mar-
uutHOM nosie ¢ uaaykuueit B = 0.016 Tn. Tuamerp sutka d = 10 cm. Onpenenuts padory A, ko-
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TOPYIO HYKHO COBEPILIUTH, YTOOBI MIOBEPHYTH BUTOK HA Yrod & = /7 / 2 OTHOCHTEIBHO OCH, COBIIA-
naroreit ¢ quamerpom. To ke, ecnmm yron & = 277

3aBenyrommii kageapon Ycnaxues P.T.

MUHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMNSI POCCHIZQKOIZ OEJIEPALINN
T'POZHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUY YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIN BUJIET Ne 5
quciuminHa: «Pusuka» (2 u3 3)

1. [IpoBOIHHMKH B AIEKTPUIECKOM MoJie. Pactipenenenue 3apsioB B MPOBOJAHUKAX. DIEKTPOSMKOCTh
YEIMHEHHOTO MPOBOIHUKA.
2. MarnutHoe moine ABMXKyIlerocs 3apsana. 3akoH buo-Caapa-Jlamnaca. Beruncnenue vHIyKIuu

MPAMOJIMHENHOTO IMPOBOJHUKA C TOKOM.
3. 3amaua. Tonkoe momykonbio pamuycoM R = 10 cM mecer paBHOMEpHO pachpeieneHHbIH 3apsam ¢
JUHEHHOW TIOTHOCThIO 7 =1 MkKi/M. B 1meHTpe KpHBH3HBI MOIYKOJIbIIA HAXOAUTCS 3apsa Q = 20

HKI1. OHpe,[[eJ'II/ITB Cuity F B3aUMOACUCTBUS TOUCUHOTO 3apAaaa U 3apsAXKCHHOI'O ITOJIYKOJIbIA.

3aBenyrommii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAVYKHU U BBICHIEFP OEPA3OBéHI/IH POCCI/II71C£<OI71 OEEPALINN
T'PO3HEHCKUWU I'TOCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUUTHOHIITMKOBA

3AYETHBIN BUJIET Ne 6

mucnuruinHa: «Pusukay (2 u3 3)
1. KoHieHCcaTOphl ¥ UX coequHeHns1. EMKOCTh CHCTEMBbI IIPOBOIHUKOB Ha MIPHMEpax MIOCKOro, -
JIMHAPUYECKOTO U c(hEPUUECKOTO KOHIECHCATOPOB.
2. D¢ dext Xomna. 3akoH Amrepa.
3. 3azmaua. [Ipsamoii MeTannuueckuii crepxkens auamerpoM 0 = 5 cm u mmunoit | = 4 M Hecer pas-
HOMEPHO pacIpelelIeHHbIN N0 ero MOBEepXHOCTH 3apala Q = 500 HKn. OnpenenuTs HanpsHKEHHOCTD
E mons B Touke, Haxonsiuelcs MpOTHB CepeaMHBI CTEPXKHS Ha paccTosauu & = 1 cm oT ero mo-
BEPXHOCTH.

3aBenyrommii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]§O HAYKU U BbICLHEFp OBPABOBéHI/IH POCCHI7ICI§OIZ OEJJEPALIN
I'POSHEHCKHNU I'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKVU YHUBEPCUTET
MMeHH akajnemuka M. J. MUImnoHIMKoBa

3AUYETHBIN BUJIET Ne 7
quciuminHa: «Pusuka» (2 u3 3)
1. MarnutHas uaaykinusa. Cuna Jlopenna. JIBuxeHue 3apsija B OTHOPOTHOM MarHUTHOM IIOJI€.
YckopuTenu 3apsyKeHHBIX YaCTULL.
2. BuxpeBoe anekTpudeckoe nojue. Tok cmemenus. Y paBHeHus MakcBeia.

3. 3anaua. /IBe GecKOHEUHbIE MapalIENbHbIE NIOCKOCTH Haxoaarcs Ha pacctosaun d = 0.5 cm apyr
oT apyra. Ha miockocTsX paBHOMEpPHO pacHpelesieHbl 3apsi/ibl C MOBEPXHOCTHBIMU IUIOTHOCTSMU

0,=02 MxKn/m? u o, =03 MKn/m?. Onpenennts pasHocTs notennuanos U Mexay miocko-
CTsIMU.
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3aBenyrommii kageapon Ycenaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHI POCCI/II71CI§OI71 OEJIEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUmmoHIKoBa

3AYETHBIN BUJIET Ne 8
mucnuiunHa: «Puszukay (2 u3 3)

1. Ilorok BekTOpa MarHuTHOM MHAYKIUU. Teopema Octporpaackoro-I'aycca amas MarHUTHOTO MOJIS.
Pabora o mepemenieHnIo MPOBOAHUKA C TOKOM U KOHTYpa B MArHUTHOM TIOJIE.

2. CBOOOIHBIC TApMOHMYECKHE KOJIeOaHMs B KOIeOaTeIbHOM KOHTYpE.

3. 3agaua. DJIC Oatapen akkymysstopoB E = 12 B, cuna Toka | kopoTkoro 3aMbikanus paBHa 5 A.
Kakyro HanGombIIyt0 MOIIHOCTH P, MOXHO MOJYYUTh BO BHEIIHEH LIENH, COCTUHEHHON C TaKon

Oarapeeii?

3aBenyrommii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHISI POCCI/II7ICI§OI71 OEJIEPALIMN
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akagemuka M. JI. MummmoHImKoBa

3AYETHBIN BUJIET Ne 9

mucnuiuinHa: «Pusukay (2 u3 3)
1. DnexTpoaBuxkymas cuina uHAyKIUU. 3akoH @apanes. [Tpasuiio Jlenna. 9JIC unaykuuum kKak ciuen-
CTBHE 3aKOHA COXPAHEHUsI SHEPIHH.
2. lnddepennmanbHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIOMNX KOIeOaHUH (MEXaHUYECKUX H JIEKTPO-
MarHuTHBIX) ¥ €r0 pelIeHue.
3. Bamaua. K ucrounnky toka ¢ DJIC E = 1.5 B npucoenunmmm karymky conporusieHnem R =0.1
Om. AmmepMeTp ToKaszall CHIly TOoKa, paBHYIO |, =0.5 A. Korza x HCTOYHHKY TOKa IPUCOCIUHUIIM
MOCJIEZI0BATEIBHO €Ill€ OJIMH UCTOYHMK TOKa ¢ Takoi ke DJIC, To cuia Toka |, B TOM )K€ KaTyllKe

okazanack paBHoit 0.4 A. OnpenenuTs BHYTPEHHHE CONPOTUBIEHHS M r, TEPBOrO U BTOPOTO HC-

TOYHHUKOB TOKA.
3aBenyrommii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
T'PO3BHEHCKHNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akanemuka M. JI. MummmoHImKoBa

3AYETHBIN BUJET Ne 10
auciumnaa: «dusukay (2 u3 3)

1. KoHTyp ¢ TOKOM B MarHUTHOM TIOJI€.
2. Ilpumenenus TeopeMsl OcTporpajckoro-l'aycca k pacueTry nojien 3apspkeHHBIX Tel.
3. 3amava. Mexay IulacCTUHAMHU IJIOCKOTO KOHJEHCAaTOpa HaXOIUTCS IJIOTHO NMpHJIETrarolias K HUM

crexisiHHas miaacTuHka (€ =10.0). Kongencarop 3apsikeH 10 pa3HOCTH HMOTeHIManoB U =100 B.
KakoBa Oyner pasHOCTh MOTEHIIMATIOB Uy, €CIIM BHITAIIUTH CTCKISHHYIO IUTACTHHKY U3 KOHAEHCATO-
pa?

3aBenyommii kadenpoii Ycnaxmues P.T.

MUHUCTEPCTBO HAVKU Y BBICIIEI'O OBPA3OBAHM S POCCUICKOM ®ENEPALIMU
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T'PO3ZHEHCKUIA FOCYI[APCTBEHHBIﬁ HE®TSIHON TEXHUUECKUN YVHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHImKoBa

3AUYETHBIM BUJIET Ne 11
mucnuiuinHa: «Puszukay (2 uz 3)
1. SiBnenune camonHayKuuu. MHAyKTUBHOCTH. IHAYKTUBHOCTD COJIEHOUIA.
2. CnoxeHne rapMOHMUYECKUX KOJI€OAaHUI OJJHOrO HAIlPaBICHUS U OJMHAKOBOW 4acTOThl. buenus.

3. 3agaya. OnpenenuTh MOTEHIHAT (P , 10 KOTOPOTO MOXHO 3apsAUTh YEAUMHCHHBIH METAIUTHYCCKHUI
map paauycoMm R = 10 cm, ecn nanpsxenrocts E mosst, pu koTopoit porcxoauT npo6oii Bo3-
nyxa, pasHa 3 MB/m. Haiitu Takke MakCHMaIbHYIO MOBEPXHOCTHYIO IIOTHOCTh O 3IIEKTPUUECKUX
3apsI0B mepe]] mpoboem.

3asexyrommii kageapoi Ycnaxues P.T.

MHHHCTEPCT]%O HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICISOI\/II DEJJEPALINA
T'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIMKoBa

3AUYETHBIN BUJIET Ne 12

mucnuiuinHa: «Pusukay (2 u3 3)
1. Toku 3ambIkaHus U pa3Mmbikanus. [TocrosiHHas BpeMenu RL-1ienouky. DHeprus MarHUTHOT'O TOJIS.
2. [Tome mumoNIs, MEKTPUICCKHUIA JUIOIBHBIA MOMEHT. [lonspu3amnusi TUAIIEKTPUKOB, €€ pa3InIHbIC
THIIBI.
3. 3amava. [IpocTpaHCTBO MEXIy IJIACTUHAMH TUIOCKOTO KOHJICHCATOpPa 3alOJIHEHO TUDJICKTPUKOM
(papdop, &=6.5), 06sem V kotoporo pasen 100 cm®. TloBepxHOCTHAs IIOTHOCTH 3apsiga O Ha
IIacTHHAX KoHzeHcartopa pasHa 8.85 uKi/m?. Berunciuts paboty A, KOTOPYIO HEOOXOIMMO CO-
BEPIIUTH JUISl TOTO, YTOOBI YIAIUTh JUIICKTPUK U3 KOHJIeHCaTopa. TpeHUeM JAUAICKTPUKA O TUIACTH-
HBI KOHICHCaTOpa MpeHeOpeyb.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCT]‘SIO HAVYKHU U BBICI_LIEFQ OEPA3OB1§HI/IH POCCHﬁCIfOPI OEJJEPALIMN
TPOZHEHCKUU I'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUJUTHOHIITMKOBA

3AYETHBIN BUJET Ne 13
auctunaa: «dusukay (2 u3 3)

1. CTopoHHME CHIIBI B IIETIH AJIEKTPUUYECKOTO TOKA. DIEKTPOBIIKYILAS CHUJIA.

2. IuddepennnanbHoe ypaBHEHHE BBIHYXICHHBIX KOJEOaHUI (MEXaHWYECKUX M DJICKTPOMArHHT-
HBIX) U €ro peleHre. AMIUINTYAa U (a3a BBIHYKICHHBIX KoseOaHui (MEXaHMYECKUX U AJIeKTpoMar-
HUTHBIX).

3. 3agauva. [1o 1ByM GeCKOHEUHO JUIMHHBIM IPSIMbIM NapajjieIbHbIM IPOBOJAM TEKYT TOKH |, = 20 A
u |,=30A B ogaom Hanpasienun. Paccrosune d mexay nposogamu pasro 10 cm. Beraucants
MarHuTHYIO HHAYKIHIO B B Touke, yaaseHHO# OT 060HMX MPOBOIOB HA OJIMHAKOBOE PACCTOSHHE
r=10 cwm.

3aBenyommii kadenpoii Ycnaxues P.T.

MHHHCTEPCT]%O HAYKU U BI)ICHJEFQ OEPA3OB1§HI/IH POCCHIZCIfOVI OEEPALINN
I'POBHEHCKUWU I'OCYJJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
MMeHH akajiemuka M. /. MuimnoHImKkoBa
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3AYETHBIN BUJIET Ne 14
1. MarauTtHoe 1ojie Ha OCH KpyroBOro Toka. MarHuTHoOE 1oJjie COJICHOUAA.
2. BuxpeBoe snektpudeckoe nosie. Tok cMmenienus. Y paBHeHus MakcBesia.
3. 3agaua. TOHKMH JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIPEEICHHBbIH 110 IIMHE 3apsi] C JIH-

Heitnoii riotHocteio 7 = 10 MxKi/m. BOusu cpenneit uactu crepxus Ha paccrosuun ' = 20 cm
HaXOJUTC ToYeuHbIH 3apsan Q =10 uKi. Onpexenuts cuny F , nelicteyronryro Ha 3apsi.

3aBenyromuii kadeapoit Ycnaxwues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II7ICI§OI71 OEJIEPALIU
T'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUumoHIIMKoBa

3AUYETHBIU BUJIET Ne 15
quciuminHa: «Pusuka» (2 u3 3)

1. ITonsTre nosus. HanpsskeHHOCTD 3JIeKTpUUYecKoro nosist. HanpskeHHOCTh 31IeKTPUYECKOro MO
ToueyHoro 3apsaaa. [IpuHiun cyneprno3unuuu nosuei.

2. Ilorenuuan. Pa3HOCTh MOTEHLIMANIOB U HAPsKEHHUE.

3. 3agaua. Ilo 1ByM OECKOHEYHO AIMHHBIM IIPSMBIM [1apaJUIEIbHBIM IPOBOAAM TEKYT TOKH |, =50 A

v |, =100 A B IIPOTUBOIOJIOKHBIX Hanpapienusx. Paccrosane d wmexmy npoBomamu pasro 20 cM.

BbluMCIMTh MAarHUTHYRO MHAYKIUMIO B B Touke, yaaneHHo# oT 000MX HMPOBOJOB Ha PACCTOSHHE
r,=25 CM OT IEPBOTO NPOBOJA U HA I, = 40 CM OT BTOPOTO IIPOBOJIA.

3apenyrommii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akanemuka M. JI. MummmoHImKoBa

3AYETHBIN BUJIET Ne 16
mucnumuinHa: «Pusukay (2 u3 3)

1. [ToTok BekTOpa HANIPSIKEHHOCTH dJIeKTprudecKoro noist. Teopema Octporpanckoro-Iaycca mst

HAMPSKEHHOCTH AJIEKTPUYECKOTO TOJIS B BaKyyMe.
2. 3axon OMa JijIsi HEOJJTHOPOJTHOTO y4acTKa IETH U JIJIS 3aMKHYTOU TISTTH.

3. 3amaya. DNEKTPOH B OJHOPOAHOM MarHutHOM mnone ¢ upaykuuedr B =0.1 Ta aswkercs mo
okpyxHocTH. Haiitu cuny | sKkBHBaJI€HTHOrO KpyroBOro Toka, CO31aBaeMOro JBHKEHUEM 3JIEKTPO-
Ha.

3asenyrommii kageapon Ycenaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POBHEHCKUWU I'OCYJAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHImKoBa

3AYETHBIN BUJET Ne 17
mucuuiuinHa: «Pusukay (2 u3 3)

1. 3Hepr1/15{ 3apsaaa B QJICKTPOCTATUYCCKOM IIOJIC. IToTenuuan mos.
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2. DKBUINIOTEHLMATIbHBIE TOBEPXHOCTH. CBSA3b BEKTOpA HAMPSHKEHHOCTH U MOTEHLIMAJA MOJIS.
3. DHeprusi JIEeKTPOMarHUTHRIX BOJIH. IMITyINibC anekTpoMarauTHoOro nodjist 3. 3anava. [IpoBomoyHbIit

BUTOK pamuycoM I' =4 cm, umerommii conporusienne R =0.01 Owm, naxomurcs B ogHOpOIHOM
maruuTHOM T1os1e ¢ uaaykuueit B = 0.04 Tn. Inockocts pamku cocrasnser yroa o = 30. ¢ JIMHUS-
MH UHAYKUMH 11071, Kakoe KOJMYeCTBO 3IEKTPHUECTBA Q MPOTEUET MO BUTKY, €CJHM MarHMTHOE I10-
JIe Uc4e3HeT?

3aBenyrommii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTEEO HAVYKU N BI)ICHIEFP OBPA3OB1§HI/IH POCCI/II}'ICIfOI}'I OEEPALINN
T'PO3HEHCKUU I'TOCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIMKoBa

3AUYETHBIU BUJIET Ne 18
quciuminHa: «Pusuka» (2 u3 3)

1. DnexTpuueckoe noje B BemecTse. Juanextpuku. HanpsskeHHOCTh 3JEKTPUYECKOTO OISl B Belle-

ctBe. Junnekrpudeckas MpOHUIIAEMOCTh CPEIbl.
2. DIEKTPUYECKUH TOK. 3aKOH COXPaHEHHs AJIEKTpHUecKoro 3apsiaa. Cuiia Toka, BEKTOP IIOTHOCTH

TOKA.
3. 3anaua. [psamoit nposox mmnoii | = 10 cM nomemen B 0AHOPOIHOM MATHUTHOM IOJIE C HHYK-
ureil B =1 Tn. KoHupl ero 3aMKHyTHI THOKMM MPOBOIOM, Haxoismumcs BHe 1ois. CONpoTHBIIEHHE
R Bceii nenu pasro 0.4 Om. Kakas momnocts P motpeGyercs a1 Toro, 4To0bl ABUraTh IPOBOJL
HEPIEHIMKYIIAPHO JIMHUAM UHAYKIHH co cKkopocThio V = 20 m/c?

3aBenyrommii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHSI POCCI/IP'ICIU<OI71 OEJIEPALINN
T'POBHEHCKHNU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akagemuka M. JI. MummoHImKoBa

3AYETHBIN BUJIET Ne 19
mucnuruinHa: «Pusukay (2 u3 3)

1. TIpoBOIHUKHM B 3JEKTPUYECKOM ToJie. Pactipeenenne 3aps0B B MPOBOAHUKAX. DJIEKTPOEMKOCTh
YEMHEHHOTO MTPOBOIHUKA (C(hepbl).

2. D¢ dexr Xomna. 3akoH Amriepa.

3. 3anaya. ITo Tonkomy kombiy pamuycom R = 10 cm paBHOMepHO pacmpeneneH 3apsj ¢ JMHEHHON
mwiotHocThio 7= 1 HKu/M. B nenTpe kosbia Haxoautes 3apsan Q = 0.4 MxKi. Onpenenurs cuny F |
pacTATMBAIOIIYI0 KOJBII0. B3anMmoselcTBreM 3apsaa0B KOIbIa IpeHeOpeyb.

3apenyrommii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKHU U BbICU.IEFp OBPA3OB1§HI/IH POCCHI7ICI§OI7I OEJNEPALINN
I'PO3BHEHCKUWU I'OCYJAPCTBEHHBIM HEOTSAHOM TEXHUYECKHW YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHImKoBa

3AYETHBIN BUJIET Ne 20
mucnuruinHa: «Pusukay (2 u3 3)

1. Konzaencaropsl u ux coeAiMHeHUs. EMKOCTb cucTeMbl TPOBOAHUKOB HA MTPUMEpaXx MII0CKOTO, IU-

JMHJIPUYECKOT0 U c(hepruecKoro KOHIEHCATOPOB.
2. BuxpeBoii xapakTep MarHUTHOTO T0JIs. CBSI3b 3JIEKTPUYECKOTO M MAarHUTHOTO TIOJIei, Tpeodpa3o-

BaHUA HopeHua AT BJICKTPOMArHuTHOTO ITOJIA.
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3. 3agaua. Tonkoe kombuo paguycoM R = 8 cm Hecer 3apsn, paBHOMEPHO pacHpeneIeHHbIH ¢ JIU-
Heitnoit motHocteio 7 = 10 uwKi/m. Kakosa nanpsokeHHOCTH E anexrpuueckoro moss B Touke,
PaBHOY/IAJIEHHOM OT BCeX TOuek Koublia Ha paccrosaue I =10 cm?

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICI§OI\/II DEJJEPALIN
T'PO3HEHCKUU I'TOCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIMKoBa

3AYETHBIN BUJIET Ne 21
mucnuiunHa: «Pusukay (2 u3 3)

1. DneMeHTapHBIN AIEKTpUIECKUi 3aps. 3akoH KyioHa. 3akoH COXpaHEHHUS AJIEKTPUIECKOTO 3apsi-
na.

2. MaruutHas uHAYKIUA B BewecTBe. [{ua-, mapa- u ¢peppomarseTuku. Bektop HaMarHuuuBaHusl.
MarsuTHas IPpOHULIAEMOCTD. SIBIEHUE THCTEpE3Hca.

3. 3amaua. /Ipe kpyruble mapawieibHble miacTuael pamuycoM R = 10 cm maxomsarcs ma mamom (1o
CPaBHEHHUIO C paJMyCOM) pPacCTOSIHUM APYT OT Apyra. IlnactuHam cooOumiyu oiMHAKOBbIE IO MOJY-
JI10, HO NIPOTHUBOIIOJIO’KHBIE IO 3HAKY 3apsnbl | Q)= Q,| = Q . Onpenenuts 3TOT 3apsn Q , ecau Iua-

CTHHBI IIPUTATHBAIOTCA ¢ cutoii F = 2 MH. Cuurars, 4T0 3apsabl pacpenensioTcs 10 IIACTHHAM
PaBHOMEPHO.

3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTl%O HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IP'ICISOP'I DEJNEPALINN
T'PO3HEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUUTHOHIITMKOBA

3AUETHBIN BUJIET Ne 22
mucnuruinHa: «dusukay (2 u3 3)

1. BeKTOp 3JIEKTPUYECKOTO CMENIEHHs. DIEKTPOCTaTHKA IUdIEKTpUKoB. Teopema OcTporpaackoro-
Taycca 1yt BEKTOPA DIIEKTPUYECKOTO CMEIIEHHUS.

2. MaruutHas unaykius. Cunna Jlopenna. JIBuskeHue 3apsiaa B 0JHOPOJAHOM MAarHUTHOM TIOJIE.
YckopuTenu 3apsyKeHHBIX YaCTHIL.

3. 3ajaua. J[Be rpymIibl U3 TpeX MOCIEN0BATELHO COEANHEHHBIX DIEMEHTOB COEIMHEHBI Mapalieib-
Ho. DJIC kaxmoro snemenTa pasua E = 1.2 B, Buyrpennee conporusienne I = 0.2 Owm. ITonyuennas

Garapest 3aMKHyTa Ha BHemHee conporuBienne R = 1.5 Owm. Haiitu cuny Toka | Bo BHemmnelt nenu.
3aBenyrommii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]‘SIO HAVYKHU U BBIC]_LIEFUO OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DOEJJEPALIA
TPOZHEHCKUU I'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akanemuka M. JI. MuummoHImKoBa

3AYETHBIN BUJET Ne 23
mucuuiuinHa: «Puszukay (2 u3 3)

1. DnexTpomarauTHas uHAyKIus. 3akoH Papanes u npasuio Jlenma. 3/1C nHAYKIINN KaK CIIEACTBHE
3aKOHA COXPaHEHUS YHEPTHUU.

2. Ilone numons, SIEKTPUIECKHA TUTOTBHBIA MOMEHT. [lonspu3arius AMdIEKTPUKOB, €€ pa3InyHbIe
THIIBI.

3. 3amaya. Cuiia Toka B MPOBOJAHUKE PABHOMEPHO YBEIMYUBAETCA OT lg = 0 10 HEKOTOPOTO MAKCH-

MaJIbHOT'O 3HAYCHUA B TCUCHUEC BPEMCHU T = 10 c. 3a sT0 BpEMs B IIPOBOJAHUKC BBIACIHUIIOCH KOJIU-
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4yecTBO TeIIoTel Q = 1 k/[kx. Onpenenurs CKOpOCTh HApacTaHUs TOKA B IPOBOJHHUKE, €CIU COIpPO-

tusienue R ero pasno 3 Owm.
3aBenyromuii kadenpoii Ycnaxues P.T.

MUMHHCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHISI POCCI/IﬁCIVCOﬁ OENEPALINN
T'POBHEHCKHNU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIN BUJIET Ne 24

mucnuiuinHa: «Pusukay (2 u3 3)
1. IToTrok BeKTOpa HAMPSHKEHHOCTH 3JeKTpuueckoro nois. Teopema OcTtporpaackoro-Iaycca ans
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TMOJIsl B BaKyyMe.
2. TudbdepennmanbHoe ypaBHEHHUE JIEKTPOMArHUTHON BOJIHBI.
3. 3amava. DNEKTPOH BIETEN B MPOCTPAHCTBO MEXKAY TUIACTUHAMH TIOCKOTO KOHJIEHCATOpa CO CKO-
pocteio V = 10 Mwm/c, HanpaBieHHOM MapaienbHo miacTuiaM. Ha kakoe paccTosHue IpuOan3uTCs
AJEKTPOH K MOJIOKHUTEIHHO 3apsKEHHOM TIaCTUHE 32 BpeMsl IBUYKEHUS! BHYTPU KOHJeHcaTopa (IoJie
CUUTaTh OJHOPOIHBIM), eciu paccrosuue 0 Mexay mIacTMHAMU paBHO 16 MM, Pa3HOCTb HOTEHIH-

anos U =30 B u qiuna | nnacrun pasna 6 cm?

3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTJ§O HAVYKHU U BbICU.IEFp OBPA3OB1§HI/IH POCCHIZCIfOfI OEJIEPALIMN
T'POBHEHCKUWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHU akaneMuka M. JI. MUJUTHOHIITMKOBA

3AUYETHBIN BUJIET Ne 25
mucnuiuinHa: «Pusukay (2 u3 3)

1. [Ipumepsl pacdeTa MOTEHIIUATIOB JI1 HEKOTOPBIX 3apSKEHHBIX TEJ.
2. SIBnenue camonHAYKIUU. MTHAYKTUBHOCT. IHIYKTUBHOCTD COJICHOHIA.

3. 3amaua. Toukuii crepkenb corHyT B Kombio pamuycoM R = 10 cm. Om 3apsken ¢ nuHEHHOM
miotHocteio 7 = 300 uKi/m. Kakyro pabory A Hamo coBepuminTh, 9TOOBI MEPEHECTH 3apsia Q = 5
HKI1 M3 IeHTpa KOoNbIa B TOYKY, PAacIoIokKeHHY 0 Ha ocd Konbla Ha paccrosauu | = 20 cM ot nen-
Tpa ero?

3aBenyrommii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BbICLHEFp OBPABOBéHI/IH POCCHI7ICI§OIZ OEJJEPALIN
I'POSHEHCKHNU I'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKVU YHUBEPCUTET
uMeHHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

3AYETHBIN BUJIET Ne 26
auciunaa: «dusukay (2 u3 3)

1. ITonsiTue mosns. HanmpskeHHOCTH AJIEKTPUYECcKOoro moiisd. HanmpsskeHHOCTh AIeKTPUYECKOTO OIS
TOYEYHOTO 3apsaa. [IpuHumn cynepno3uium noyieu.
2. Toku 3ambikaHus U pa3mbikaHus. [loctosHHas Bpemern RL-1ienouku. DHeprust MArHUTHOTO TOJIS.

3. 3amaua. Dnekrpoemkocts C mnockoro konpencatopa pasHa 111 nd. Jusnexrpuk - dpapdop (
& = 6.5). Kongencarop 3apsmumu 10 passoctd notennuanos U = 600 B u otkmounnm or ucrounu-
Ka Hanpsokenus. Kakyio pa6ory A HyXHO COBEPIINMTH, YTOOBI BBIHYTH JUIJIEKTPUK M3 KOHIEHCATO-
pa? TpeHue mpeHeOpEKUMO MaJo.

3aBenyrommii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCTQO HAYKU 1 BBICHIET p OBPASOBéHI/IH POCCMIZC{(OPI OEJJEPALIN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®@TAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUIIHOHIIIUKOBA

3AUYETHBIN BUJIET Ne 27

mucnuiuinHa: «Puszukay (2 u3 3)
1. ConpoTtuBienue u NpoOBOIUMOCTb. 3akoH OMa AJist OJHOPOAHOTO YJacTKa JIMHeHo# nenu. Aud-
dbepennmansHas popma 3akona Oma.
2. BuxpeBoii xapakTep MarHuTHOTO 1MoJsl. CBsA3b 3JIEKTPUUECKOT0 M MarHUTHOTO TOJIei, mpeodpaszo-
BaHus JlopeHa uist 3J1eKTPOMarHuTHOTO MOJIsl.
3. 3agaua. [To TOHKOMY IIPOBO/Y, H30THYTOMY B BHJE HNPAMOYroibHuKa, TedeT Tok | = 60 A. J{nu-
HbI cTOpoH npsamoyroibHuka pasael @ = 30 cm u b = 40 cm. OnpenennTs MArHUTHYEO UHIYKIIUIO
B B Touke mepeceuenus quaroHaiei.

3aBenyrommii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTJ§O HAVYKHU U BbICLHEFp OBPA3OB1§HI/IH POCCHﬁCIfOIZ OEJJEPALIN
T'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNW YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUJUTHOHIITMKOBA

3AYETHBIN BUJIET Ne 28

mucnuiuinHa: «Puszukay (2 u3 3)
1. IlocnenoBaTenbHOE U NAapaJIJIEIbHOE COEAUHEHNE IPOBOIHUKOB.
2. MarnutHoe nosne IBrUXKYyIierocs 3apsana. 3akon buo-Casapa-Jlannaca. Beluncinenue nHAyKIUH
MIPSAMOJIMHENHOT'O IIPOBOIHUKA C TOKOM.
3. 3anaya. Tonkuit crepxkens mmnoit | =10 cm paBHoMepHO 3apsiken. JluHelinas miotHoCTh 7 3a-
psaza pasna 1 MxKi/m. Ha nponomkenun ocu crepskns Ha paccrosuun a = 20 cM ot Gnwkaiimero
€ro KOHIIa HAXOAMTCs TOYeUHbIH 3apsan Q = 100 uKn. Onpenenurs cuny F B3aumoneiicteus 3aps-
YKEHHOT'O CTEP>KHS U TOYECYHOT'O 3apsja.

3aBenyrommii kadenpoii Ycnaxmues P.T.

3 cemecTp

MI/IHI/ICTEPCT]§O HAVYKHU U BbICLHEFp OBPABOBéHI/IH POCCHI7ICI§OIZ OEJIEPALIN
I'POSHEHCKHNU I'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKVU YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 1
nucnummia: «dPu3zukay

1. Bremnuit potoaddext u ero 3akonsl. OnbiTel CToneroBa. PoTOHBI. YpaBHEeHNE DWHIITENHHA JIs
BHemHero Gororddexra.

2. OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN OIITHKH.

3. 3agaua. Ha MmputbHYTO 1IeHKY (N=1.3), HaXOASIIyIOCS B BO3/IyX€, MaJaeT HOPMAJIHHO ITYyIOK OeJ0-
ro cBeta. [Ipu kakoit HauMeHbIIeH ToNIMHE TUIEHKN OTPayKeHHBIN CBET C JITMHOM BOIHBI A = 0.55
MKM OKaXX€TCSl MAKCUMAJIBHO YCUJIEHHBIM?

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKHU U BI)ICI_HEFp OBPA3OBéHI/IH POCCHI7ICI§OIZ OEJNEPALINN
T'POBHEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWW YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHImKoBa
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DK3AMEHALIMOHHBIA BUJET Ne 2
quciumnga: «duszukay»
1. SAnepusbie cunbl. Me30HBI
2. 3akoH npenomieHus. [lomHoe oTpaxkeHue.
3. 3amaua. Paccrosinue Arz1 MeXay BTOPBIM M TIEPBBIM TEMHBIM KOJIbIIaMH HbIOTOHA B OTpakeHHOM
cBere paBHO 1MM. Onpenenuts paccTosiHue A9 MEXKY IECATHIM U JAEBSATHIM KOJIbI[AMHU.

3aBenyrommii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTEEO HAVYKU U BI)ICHIEFP OBPA3OB1§HI/IH POCCI/II}'ICIfOI}'I OEEPALINN
T'PO3HEHCKUU I'TOCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIMKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 3
mucnuIuinHa: «Du3rKay
1. Iudpakuus Opaynrodepa Ha OTHOM IIEIH.
2. OCHOBHBIE 3aKOHBI TEOMETPHUECKOMN ONTHUKH.
3. 3agaua. Kakas mons snepruu ¢poToHA U3pacXO0BaHA HA pabOTy BBIPhIBaHMS (HOTOIIEKTPOHA, €C-

U kpacHas rpaHuna gorodddexra A = 307 HM U MakCUMallbHasgs KMHETUYECKasi SHEPTUS T max (o-
TOBJIEKTpOHA paBHa 15B?

3aBenyrommii kadeapoi Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKU U BBICIIET'O OBPA30OBAHVSI POCCHI7ICI§OI7I OENEPALINN
T'PO3ZHEHCKHNU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUW YHUBEPCUTET
nMeHu akagemuka M. JI. MUmmoHImKoBa

DK3AMEHAIIMOHHBIA BUJET Ne 4
JUCHUIUIMHA: «DU3uKay
1. ITnockoe 3epkaio. M300pakeHUE B INTIOCKOM 3€pKalie.
2. Mudpaxnust @paynropepa Ha TUPPaKIUOHHON PeIeTKe.
3. 3amava. Beruucnuth paguyc ps matoil 30HbI DpeHens AN MI0CKOrO0 BOJIHOBOTO (pOHTA
(4 = 0.5 MxMm), eciti OCTpOCHHUE JeNAeTCs IS TOUYKH HAOJIOICHHS, HaXOSIIEHCS Ha PacCTOSAHUH D
= 1M oT QpoHTA BOJHBI.

3apenyrommii kadeapoi Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
T'POBHEHCKHNU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akanemuka M. JI. MummmoHImKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 5
aUcHUIuInHA: «DU3uKay
1. Chepuueckoe 3epkano. M3o0pakenne B chepuueckoM 3epKaie.
2. YpaBHeHHe DUHINTEWHA 11 BHeUTHET0 GpoTodddexTa.
3. 3agaua. Onpenenuth sHepruro W, uzinydaemyro 3a Bpemst t = 1| MUH U3 CMOTPOBOTO OKOIIIKA TUTO-
maapio S = 8 cM? IIaBUILHOM TeuH, ecu ee Temnepatypa T=1200 K.

3aBenyrommii kadenpoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKH Y BbICIIET'O OBPA3OBAHMS POCCUICKOM ®EIEPALIMN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEGTIHON TEXHUUYECKNI YHUBEPCUTET
nMeHu akanemuka M. JI. MumumoHImKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 6
mucramnHa: «Du3ukay
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1. Teopus aroma Bogopoaa 1o H. bopy. CriekTpanbHbIe cepun aToMa BOAOPO/Ia.

2. Jlunza. [TocTpoeHnue n3o0pakxeHus B JIMH3AX.

3. Bagava. Yron bproctepa O nmpu majeHuM cBeTa M3 BO3yXa Ha KPUCTAT KAMEHHOM COJIM paBeH
57°. Onpenenuth CKOPOCTh CBETA B 3TOM KPHCTAJLIE.

3aBenyrommii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNS] POCCI/II71CI§OI7I OEJIEPALIN
T'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUW YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUumoHIIMKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 7
JucuUIUInHa: «Puszuka
1. Unrepdepennius ceeta. UHTEHCHBHOCTH CBETOBOM BOJIHEL. [IpuHnmn cynepno3uiuu. [Ipoctpan-
CTBEHHAsI U BPEMEHHAsI KOT€PEHTHOCTh. Y CJIOBHSI MAaKCHMyMa U MUHUMYMa MHTEHCUBHOCTU CBETA
IpH UHTEPPEPEHLIMU BOJIH OT JBYX KOT€PEHTHBIX HCTOUHUKOB..
2. B3auMmonelcTBUS HW3IY4YCHHS C BEIIECTBOM. BEBIHYKICHHOE H3iIydeHue. BeiBOa GopmMyIsl
M.IInanka no A.DUHIUTEHHY.
3. 3amaua. Jludpaknmonnas pemerka comaepkut N = 200 mtpuxoB Ha 1 Mm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMmaTHueckui cBeT (A = 0.6 MKkM). MakcUMyM Kakoro HaumOOJBIIErO MOpsAIKa
JIaeT 3Ta perieTka’?
3apenyrommii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BBICHJEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOI?I DEJJEPALIA
T'PO3HEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHHU akaneMuka M. JI. MUJUTHOHIITMKOBA

DK3AMEHAIIMOHHBIN BUJET Ne 8
nucuurmba: «dusuka

1. Unarepdepennns ceera.
2. Imnynbe goTona. JlaBnenue cera. KBaHTOBOE M BOTHOBOE OOBSCHEHHUE JaBIICHUS CBETA.

3. 3amava. Ha y3kyto mienb nagaeT HOpMaJbHO MOHOXPOMATUYECKHM CBET. YTOJI (POTKIOHEHMS ITy4-
KOB CBETA, COOTBETCTBYIOIINX BTOPOI CBETIION MU(PPAKIMOHHOM Tooce, paBeH 1°. CKONbKUM JH-
HaM BOJIH I1a/Ial0ILEr0 CBETa paBHA MIMPUHA eI’

3aBenyrommii kadenpoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
T'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akanemuka M. JI. MummmoHImKoBa

DK3AMEHALIMOHHBIA BUJET Ne 9
mucnummHa: «Dusukay
1. UnTepdepeHiius B TOHKUX IJIEHKAX.
2. KBaHTOBOE 1 BOTHOBOE OOBSICHEHUE AAaBIICHHUS CBETA.
3. 3agava. OnpenenuTh JUIMHY BOJHBI A ()OTOHA, UMIYIBC KOTOPOTO PaBEH UMIYILCY DIEKTPOHA,
obanatoiero ckopoctbio V= 10 Mwm/c.

3aBenyrommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BI)IC]_LIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
TPOZHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET
MMeHH akajnemuka M. /. MUIInoHIMKoBa

DK3AMEHALIMOHHBIN BUJET Ne 10
mucramnHa: «Du3ukay

1. TTonocs! paBHo# ToNmMHGBL. Kosibia HetoToHa.
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2. ledekT Macchl U DHEPTHUS CBSI3H sIIpa.

3. 3agaua. 3BykoBbIe Konebanus yactoroit v = 0.5 k['n u ammutynoit 4 = 0.25 MM pacrpocTpansi-
10TCA B ynpyroi cpene. JmuHa BomHbl A= 70 cm. Halitu: 1) CKOpocTh V pacripocTpaHeHUs BOJIH; 2)
MaKCUMaJIbHYIO CKOPOCTh (A&/dt)max ABHIKEHHSI YaCTHUI] CPEJIBI.

3aBenyrommii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCT}\SIO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DEJEPALINN
T'PO3HEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akaneMmuka M. JI. MuumoHIMKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 11
aucuuiuinHa: «Pusnuka»
1. Mpunmun Iroiirenca-®penens. 3ousl Openens. Judpakuus Openens Ha KPYrjioM OTBEPCTHH H
JUCKE.
2. D¢ ¢dexTuBHAST Macca NEKTPOHOB B KPUCTAJIIAX.
3. 3agauva. [Ipu yBenuueHUM TEpPMOAMHAMHUYECKONW TemIieparypsl I 4YepHOIo Teja B JiBa pas3a JUIMHA
BOJIHBI Am, Ha KOTOPYIO NMPHUXOJIUTCS MAaKCHUMYM CIIEKTPAJIbHON IUIOTHOCTH 3HEPreTMYECKOW CBETH-
moctu U(A,T) ymenbimioch Ha AA = 400 uM. OnpeennTh Ha4yalbHYI0 U KOHEUHYIO TeMIepaTypsl 11
u 1.
3aBenyromuii kapegpoi Ycnaxues P.T.

MI/IHI/ICTEPCTJ§O HAVYKHU U BbICLHEFp OBPA3OB1§HI/IH POCCHIZCIfOfI OEJJEPALIN
T'PO3HEHCKUWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNW YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUJUTHOHIITMKOBA

DK3AMEHALIMOHHBIA BUJET Ne 12
mucnuIuinHa: «Du3rkay
1. Indpakums Ha KPyTrJIOM OTBEPCTHH U Ha JHCKE.
2. AtomHoe sipo. JledekT Macchl ¥ SHEPTHsI CBS3H spa.
3. 3agaua. BonHa pacnpocTpaHsieTcs B ypyrou cpene co ckopoctbio V= 100 m/c. HaumeHnbiee pac-
CTOSTHUEAXMEXTy TOUKaMU cpefbl, (ha3bl KoleOaHuii KOTOPBIX MTPOTHUBOIMOIOKHBI, paBHO 1 M. Ompe-
JIEJINTh YacTOTY KOJIeOaHUH.

3aBenyrommii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCT}}O HAYKU U BbICHJEl:O OBPA3OB{}HI/IH POCCMﬁCKOﬁ OEJIEPALINU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

Dk3aMeHannoHHbIN Omner Ne 13
qucuuinza: «dusuka
1. PanqunoaktuBHOCTh. Anba-, 6eTa- U , TaMMa-U3ITydeHHs aep. 3aKOHbI paIMOAKTUBHOTO pacaja.
2. EcTeCTBEHHBI U TIOJISIPU30BAHHBIN CBET. BUIBI MONsIpr3amy.
3. 3agaya. Tonkas mueHka ToamuHoi 0.41 MKM M3 IpO3payHOro MJIACTHKA C MOKa3aTeNeM MpeaoM-
neHust N=1.5 ocsemieHa OexbIM CBETOM, MaJAIOIIMM HOPMAJIbHO K MOBEPXHOCTH. Kakue IMHBI BOJIH
U3 BUJMMOTO JUana3oHa OyayT YCUJICHBI B OTPRXKEHHOM ITy4Ke?

3aBenyommii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKU U BI)ICI_HEF‘Q OBPA3OB1§HI/IH POCCI/II7IC¥’(OI7I OEJIEPALIMIN
I'POZHEHCKHWU I'OCYJAPCTBEHHbIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akajgemuka M. JI. MuminoHmmkoBa

DK3AMEHALIMOHHBIN BUJET Ne 14

qucuurza: «dusuka»
71



1. SAnepusie peakuuu. [IpoGieMsl iAEpPHON YHEPTETUKH.
2. 3aKkOoHBI U3ydeHHUs aOCONIOTHO YepHOTO Tena. PacmpeneneHue sHEpruu B CHEKTpe aOCOJIIOTHO
YEepHOro Teja.
3. 3agaua. Korna npubop ans HabmoaeHus kosen, HploToHa Orpy3uiu B KUIKOCTb, TUaMETpP BOChH-
MOI0 TEMHOTO KOJIbLla YMEHbIIUICH ¢ 2.92 cm a0 2.48 cm. Uemy paBeH MOKa3aTelb MPETOMIICHUS
SKUOKOCTU?

3aBenyrommii kageapon Ycnaxues P.T.

MHHHCTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICISOI\/II DOEJIEPALIMA
T'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKUW YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIMKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 15
aucuuiuinHa: «Pusuka»
1. Knnaccuueckas asekTpoHHast Teopus gucnepcuu. CBs3b IUCIEPCUH C TIOTJIOIIEHUEM.
2. Yactunua B OAHOMEPHOU NPSAMOYTOJILHOM MOTEHIIMATBHOU siMe. KBaHTOBaHWE SHEPTUH U UMITYJIbCA
YaCTHLIBL.
3. 3amauda. B ombite FOHTa paccrosnue dmexay mensmu paBHo 0.8 mM. Ha kakom paccrosiauu | ot
IIEJICH CJIEyeT PACHOIOKHUTh dKpaH, YyTOObI MIMPUHA D MHTEp(hEPEHIIMOHHON MOJIOCH OKa3aloCh
paBHOI1 2 MM?
3aBenyrommii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCHI71CI§OI71 OEJIEPALINN
T'PO3HEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUUTHOHIITMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 16
gucuuniauHa: «Du3ukay

1. Dueprus u umnynsc poToHa. J[aBneHue ceera.

2. OnbiT TepHa u 'epnaxa. Criul 21ekTpoHa. CHMHOBOE KBAHTOBOE YHCIIO.

3. 3agaya. Ha myTu cBETOBOIl BOJHBI, UAYIIEH B BO3AyX€, OCTABIIN CTEKISIHHYIO IUIACTUHKY TOJI-
muHo# h= 1 MM. Ha ckosibko U3MeHHIaCh ONTHYECKAs AJMHA ITyTH, €CJIM BOJIHA MaaeT Ha IIaCTHH-
Ky: 1) HopmansHO; 2) oz yriom 6= 30°?

3apenyrommii kadeapoi Ycnaxues P.T.

MHHHCTEPCT]%O HAYKU U BBICLUEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akajgeMuka M. JI. MUJUTMOHIITMKOBA

ODK3AMEHAIIMOHHBIN BUJET Ne 17
gucuuniauHa: «DPu3zukay

1. Paccesnue ceta. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopnyckynsipHO-BOJTHOBOM Jyann3M CBOMCTB BEIIECTBA M €T0 OMBITHOE 0O0cHOBaHMe. [ umore3a
ne bpoiisisa. OnbITh 10 AUPPAKITAN FIEKTPOHOB, AaTOMHBIX U MOJICKYJISIPHBIX ITYYKOB.
3. 3agava. Yo oOMEKAy IJIOCKOCTSIMH MPOIYCKaHHUS MOJIApU3aTopa W aHanu3atopa paseH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTH CBETA, BBIXOASIIETO W3 aHAJIMU3aTOpa, €CIW yroy yBeJu-
quTh 10 60°7?

3aBenyommii kadenpoii Ycnaxmues P.T.

MUHHCTEPCTBO HAYKH 1 BbICHIETO OBPA30BAHMS POCCUHCKOI ®EJIEPALIMN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOGTIHON TEXHUYECKUIT VHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIKoBa

DK3AMEHALIMOHHBIN BUJET Ne 18
MUCHUIUINHA: «DU3HKaAY
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1. YpaBuenue DitHIITeHa 115 BHENTHETO (hoTodPdeKTa.

2. CranoHapHsle cocTosiHUs. YpaBHeHue Llpenunrepa uist cTallMOHAPHBIX COCTOSIHUN. J[BMkeHue
CBOOOTHOM YacTHIbl. YacTHIla B OAHOMEPHON PSIMOYTOJIBLHON OTCHIIMAIBHON SIME.

3. 3apmauva. ['ups, moaBenIeHHAs HA TPYKUHE, KOJEOIEeTCs MO BEPTHKAIU € aMILTUTYa0i A = 4 cwm.
OmnpenenuTs MOJHYIO SHEPTUIO E Konebanuii THpH, €CITH KECTKOCTh HpYKUHBI K = 1 kKH/M.

3aBenyromuii kageapoi Ycnaxuesn P.T.

MUMHHCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHISI POCCI/IﬁCIVCOﬁ OENEPALINN
T'POBHEHCKHNU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akajgeMuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJET Ne 19
QUCIUILINHA: «DU3UKay

1. Ilonspu3zanus cBeTa pU OTPAKEHUU U MpesIoMIIeHUH. 3akoH bprocTepa.

2. MexaHnudeckue rapmMonndeckue konebanus. ['apmonndeckuii ocumsuiarop. IpyxuHubli, pusnde-
CKUI U MaTeMaTW4eCKHi MasTHUKHA. ATOM Bojxopoja. I maBHOe, opOUTanbHOE U MarHUTHOE KBAaHTO-
Bbl€ yKciIa. MarHUTHBIM MOMEHT aromMa. KBaHTOBaHHE MOMEHTa UMITYJIbCa.

3. 3amaua. Konbia HeroToHa HaOMI01AI0TCS ¢ TIOMOIIBIO IBYX OJMHAKOBBIX IUIOCKOBBIMYKJIBIX JIMH3
panuycoM KpuBU3HBI R = 1 M, CIIO’KE€HHBIX BIUIOTHYIO BBIIYKJIBIMU IIOBEPXHOCTSMH, TaK YTO IIOC-
KM€ TIOBEPXHOCTH JIMH3 NapajuienbHbl. OnpeaenuTs paguyc 2 BTOPOro CBETJIOrO Koblia, Hadoaa-
€MOr0 B OTpaK€HHOM cBeTe (A = 660 HM) pu HOPMAJIBHOM I1a/ICHUU CBETA HAa MIOBEPXHOCTh BEPXHEN
JIMH3BIL.

3aBenyrommii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH N BBICIIET'O OBPA30BAHSI POCCI/II71CI§OI71 OEJIEPALIMIN
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akagemuka M. JI. MummmoHImKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 20
mucnuiuinHa: «Pusukay (3 u3 3)

1. UnTepdepeHiiionHas KapThHa OT ABYX KOT€PEHTHBIX HCTOUYHUKOB.

2. ludpakiys Ha KPYrJIoM OTBEPCTHH U Ha JHCKE.

3. 3agaua. Kakoii HaumMeHbIIeH pa3peniatoniei cuoi R momkaa obmanars audpakroHHas pemer-
Ka, 4TOOBI C €€ MOMOIIBI0 MOXKHO OBUIO pa3peminTh IBe CIeKTpaibHble THHUM Kanus (A1 = 578 HM u
A2 = 580 uMm)? Kakoe HanmeHnsblee yrcio N MITPUXOB TOJDKHA UMETh 3Ta PeIeTKa, YTOObI paspelie-
HUE ObLJIO BO3MOXHO B CIIEKTPE BTOPOIO MOPSIIKA.

3apenyrommii kadeapoi Ycnaxues P.T.

MUHHUCTEPCTBO HAYKH 1 BbICHIEI'O OBPA30BAHMS POCCUHCKOI ®EJEPALIMN
I'PO3HEHCKUIU IT'OCYIAPCTBEHHBIA HEGTSIHON TEXHUUYECKNI YHUBEPCUTET
nMeHu akanemuka M. JI. MumumoHImKoBa

Dk3aMeHaMoHHbIN ouner Ne 21
oucrInIvHa: «DPHU3HKa»
1. 3akon Mamoca. JIBoiiHoe myuenpenomiieHue. MickyccTBeHHast onTUYecKas aHU30TPOIIHSL.
2. N'apmonmnyeckue xonebaHust U UX Xapakrepuctuka. JuddepennmansHoe ypaBHeHHE TapMOHUYeE-
CKUX KOJIEOaHHH.
3. 3agaya. Ha audpakuuonnyio pemerky, coaepxkamyto N= 100 mrpuxoB Ha 1 MM, magaer HOp-
MaJIbHO MOHOXPOMAaTHYECKUH CBET. 3pHUTeIbHAs TpyOa CIIEKTpOMETpa HaBeIeHa HA MAaKCUMYM Tpe-

73



Thero nopsaka. UtoObl HaBecTH TPyOy Ha APYrod MaKCUMYM TOTO K€ TIOPsIZIKa, €€ HY)KHO MTOBEPHYTh
Ha yroa A = 20°. OnpeneauTs JIMHY BOJIHBI A CBETA.

3aBenyrommii kagenpoi Ycnaxuesn P.T.

MUMHHCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHVSI POCCI/IﬁCIVCOﬁ OENEPAILINN
T'POZHEHCKHNU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUN YHUBEPCUTET
nMeHu akageMuka M. JI. MUIHoHIIMKOBa

DK3AMEHALIMOHHBI BUJET Ne 22
mucnuIuinHa: «Du3rKay
1. KBanroBas runote3a u popmyna [Tnanka.
2. KorepeHTHbIC HCTOYHHUKH CBETA.
3. 3amaua. Temmneparypa 7" uepHoro Tena paBHa 2 kK. Onpenenutsb: 1) crieKTpaabHYIO IUIOTHOCTH
sHeprum usnydeHust U(A, T) mast nmuHbl BOTHBL A = 600 HM; 2) SHEpreTHYECKYI0 CBETUMOCTh R B HMH-
TepBaje JIUH BOJH OT A1 = 590 HM 710 A2 = 610 HM.

3aBenyromuii kapeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAVYKHU U BbICHIEFp OEPA3OB1§HI/IH POCCI/II71CI§OI71 OEEPALINN
T'PO3HEHCKUWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNWW YHUBEPCUTET
uMeHHU akaneMuka M. JI. MUJUTMOHIITMKOBA

Ok3aMeHaurOHHBIN Oner Ne 23
JUCcUUIUIMHA: «DU3UKa»
1. Tucnepcus cera. O61acTi HOpMaAIBLHON M aHOMAJIbHOM TUCIIEPCHH.
2. Jlunza. [Toctpoenue n300pakeHus B INH3AX.
3. 3amaua. OnpenenuTh [UIMHY A Oeryiieil BOJHBI, €CJIM B CTOsueH BonmHe paccrosHue | mexay: 1)
MEPBO M CEIbMOM IyYHOCTSIMU PaBHO 15 cM; 2) IEpBBIM U YETBEPTHIM y3JIOM paBHO 15 cm.

3apenyrommii kadeapoi Ycenaxues P.T.

MMUHUCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHMA POCCI/H7ICI§OI7I OEJIEPALIN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHu akagemuka M. JI. MummmoHImKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 24
gucuuniauHa: «DPu3zukay

1. BriBox u3 ¢popmyinsl [Inanka 3akonoB Buna u Credana-bonbimana.

2. [IpoxoIeHne 4acTull uepe3 MOTeHIIMATBHBIN Oapbep.

3. 3amava. [{ns npekpaieHus Gotorddexra, BBI3BAHHOTO 00Ty4€HUEM TUIATUHOBOM IUIACTHHBI YiIb-
Tpa(HoIETOBBIM CBETOM, HY)KHO NMPHJIOKUTH 3aJIepXKHUBAIOILYI0 pa3HOCTh noTeHuuanoB Ui = 3.7 B.
Ecny miuaTMHOBYIO IIIACTHHY 3aMEHMUTH IUIACTMHOM W3 JAPYroro mMarepuana, TO 3aJep’KUBAOLIYIO
Pa3HOCTh MOTEHIMAJIOB NpHaeTcs yBenuuuTh 10 Uz = 6 B. Onpeaenuts padboTy Az BBIX0Ja 3JIEKTPO-
HOB C ITOBEPXHOCTH HOBOMW TUTACTHUHBI, €CITH JUTS IIaTHHBI paboTa Bbixoaa A1 = 6.3 3B.

3apenyrommii kadeapoii Ycnaxues P.T.

MUHVCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHM S POCCUMCKON DEJEPALINU
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
MMeHH akajnemuka M. /. MUImnoHIIMKoBa

Dk3aMeHauoHHbIi ouner Ne 25
noucruInIvHa: «DPHU3HKa»

1. Tudpakuus @paynrodpepa Ha TUPPAKIUOHHON peleTKe.
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2. Sinepubie cwitbl. Me3oHbl. OOMEHHBIN XapaKTep AAECPHBIX CHIL.

3. 3amaua. [lmockas 3BykoBast BoyiHa uMmeeT nepuof 7= 3 mc, ammutyny A = 0.2 MM U IJTUHY BOJIHBI
A=1.2 m. Ins TOYek cpensl, yJaleHHBIX OT UCTOYHUKA KoJeOaHHii Ha pacCTOsHUE X = 2 M, HaiTu: 1)
cMmemienue &(x,f) B MoMeHTt = 7 Mc; 2) ckopocTs O&(x,7)/0t 1 yckoperne 02E(x,£)/Ot? st Toro e Mo-
MeHTa BpeMeHH. HauanbHyro ¢a3y xonebaHuii mpuHATH paBHOM HYITIO.

3aBenyrommii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKHU U BLICHIEFQ OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DENEPAILINN
T'PO3HEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akanemuka M. JI. MuumoHIMKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
IUCHHININHA: «DHU3UKa»

1. Baemnwnii potosddext u ero 3akonsl. OnbiTel CToneToBa. ®oToHBI. YpaBHEHHE DUHIITEHHA 1715
BHemHero Goro3ddexra.
2. OcHOBHBIE 3aKOHBI TEOMETPUUECKOM ONTUKH.

3. 3amgaua. CpenHeKkBaIpaTHYIHOE 3HAYCHNE UHIYKIIMA MarHUTHOTO TIOJISl B 3JIEKTPOMArHUTHON
BoJHE paBHO B= 2.50 uTn. KakoBa HHTEHCHBHOCTD 3TOM BOJIHBI?

3aBenyromuii kageapoi Ycnaxkues P.T.

KpuTepnn OIleHKHM 3HAHUM CTYAEHTAa HAa 3K3aME€HE

OueHka «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, IOKA3aBIIEMY BCECTOPOHHHUE, CHCTEMAaTU3UPOBaHHBIE,
IyOOKHe 3HaHUS yueOHOUM MporpamMMbl JUCIHHUIUIMHBI U YMEHUE YBEPEHHO MPUMEHSTh UX Ha MpaK-
THUKE TIPU PEIICHUU KOHKPETHBIX 3a7ad, CBOOOJHOE W MpPaBHIBHOEC 00OCHOBAaHWE MPUHSTHIX pellle-
HUM.

Ounenka «XOpowIO» - BBICTABIISIETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY HM3JaraeT €ro, yMeeT NPUMEHATh MOJYYECHHbIC 3HAHUS HA MPAKTUKE, HO JOMYyCKa-
€T B OTBETE WJIM B PELICHUHU 337a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET YCTPAaHUTh C
MOMOIIBI JOMOJHUTEIBHBIX BOIPOCOB MPENOAABATEIS.

OueHka «y10BJIE€TBOPUTEIbHO» - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMeHTapHbIH, pas-
PO3HEHHBI XapakTep 3HAHWM, HEJOCTATOYHO TMpaBUJIbHBIE (OPMYIUPOBKH Oa30BBIX TMOHSITHH,
HapylIEHUs JOTUYECKON MOCIEA0BATEIbHOCTH B M3JI0KEHUM MPOTPaMMHOTO Marepuaia, HO Ipu
9TOM OH BJIJIEET OCHOBHBIMH pa3fieliaMi YIEeOHOU MPOTpaMMbl, HEOOXOIUMBIMU JIJISI TATbHEHIIIETO
o0y4YeHUsI U MOXKET IPUMEHSTH MOJIyYeHHbIE 3HaHUsI 10 00pa3ily B CTaHJAPTHOM CUTYaIUH.

Ouenka «HeyI0BJETBOPUTEILHO» - BBICTABISIETCS CTYJEHTY, KOTOPBIA HE 3HAET OOJbIIeH Ya-
CTH OCHOBHOTO COJIepXKaHHUsI Y4eOHOU MPOTpaMMBbl JUCHHUIUINHBI, JOMYCKAET TPyObIe OMNOKH
B (OPMYIUPOBKAX OCHOBHBIX MOHSTHH IUCIHUIUIMHBI M HE YMEET WCIIOIh30BaTh TOJyYEHHBIE
3HAHUs [PU PELIEHUU TUIIOBBIX IMPAKTUYECKUX 3a]1a4.
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KommniekT 1aboparopHbix padoT

n/m

No paznena
TACIIATIINHBI

HaumenoBanue j1a0. pabot

.!A
n

Il cemecTp

O06paboTka pe3ynpTaToB (PU3NIECKOTO IKCIIEPUMEHTA.

Onpeznenenye yCKOpeHUs: CBOOOIHOI0 MageHus (q) ¢ HOMOIIBIO
MaTeMaTHYECKOTO MasTHUKA

OHpeI[eneHHe MOMCHTA MHCPIIUU C ITIOMOIIBIO MAadTHHUKA Makc-
BEJl1a

Omnpenenenne kodhduineHTa BHYTPESHHETO TPEHHUSI JKUIKOCTH 110
Merony Ctokca

Omnpenenenre OTHOUIEHHSI TEIJIOEMKOCTEHN BO3/1yXa MPH MOCTOSH-
HOM JIaBJICHUU U 00beMe

Il cemectp

N3ydenue nekTpon3MepUTeNbHBIX TPUOOpPOB

N3yuenne paboThl 2JIEKTPOHHOTO ocLuiIorpaga

Onpenenenue paboThl BBIX0/1a 3JIEKTPOHOB U3 METallIa

I/I3y‘-ICHI/Ie QJICKTPHUICCKUX CBOICTB CCTHCTOBJICTPUKOB

Ornpenenenre OTHOIICHUS 3apsiga dJEKTPOHA K €ro Macce METO-
JIOM MarHeTpoHa.

IV cemectp
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JIMH3EI 1 ux IOrp€IIHOCTHU

Ornpezenenne pacCcTOsIHUS MEXAY IIessiMU B onibiTe FOHTa

HccenenoBanue 3akoHa Mamroca U IPOXO0XKACHUS MOJIIPU30BAHHO-
ro cBeTa uepe3 (a3oByIO IUIACTHHKY

Onpenenenne GOKYCHBIX PACCTOSHUMN MOJOKUTEIBHOM U OTpHULIA-
TEJIBHOM JIMH3 MeTo10M beccens

Kpurepuu onenku:

— 32 BBINIOJIHEHUE OJTHOM T1a00paTOpHOI pabOTHI CTYIEHT Moay4aeT 4 6aia.
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