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IMacnopT poHIa OLIEHOYHBIX CPEACTB MO TUCUHUIINHE «DU3NKA)

KonTpoaupyemsle pasznensl
JTUCLUIUIMHBI

Kon
KOHTPOJINPYEMOU
KOMIIETEHIIUH

HanmMmenoBaHue O1leHOYHOTO
cpeacTBa

®du3nuecKrue OCHOBBI MEXaHUKHU

OIIK-1

Cniocoben UCIIOJIb30BaTh
MaTeMaTHYeCKue,
¢dusnueckue, ¢dusuko-
XHUMHUYECKHE,  XUMHUYECKUE
METOJIbI ISl PEUICHUsS 3a1ad
npo¢eCCHOHAIBHON
JIESITEIIBHOCTH

MonekynspHas ¢pusuka, u
TEPMOIMHAMHKA

OIIK-1

Crniocoben UCIIOJIb30BaTh
MaTeMaTHYECKHe,
¢buzuueckue, ¢busuko-
XUMHYECKHE,  XUMHUYECKHE
METOJBI JIJISl PEIICHUsST 33134
npoQeCCHOHAIBHON
JIeSITETIbHOCTH

DNeKTpoAMHAMUKA

OIlK-1

Cnocoben HCIIOJIb30BAaTh
MaTeMaTH4YeCKHeE,
¢duznyeckue, ¢busuko-
XUMHYECKHE,  XHMHYECKHE
METOJIbI JIISL PEIICHUsT 3a1a4
podecCHoHaIbHOM
JIEATETLHOCTH

Konebanus u BOIHEI

OIIK-1

Crnocoben UCIIOJIb30BaTh
MaTeMaTHYECKHE,
¢duzuIeckue, (buszuko-
XUMHUYECKHE,  XUMHUYECKHE
METOJIbI JIJISl PEeLIeHUsT 3aaad
npo¢eCCHOHAIBHON
JIESITENIbHOCTH

OnTHka (reomeTpudeckas 1
BOJIHOBAs)

OIlK-1

Crniocoben WCII0JIh30BaTh
MaTeMaTH4ecKue,
¢buznueckue, ¢buzuKo-
XUMHUYECKHE,  XUMHYECKHE
METOJIBI JIUISL PEIICHUsST 3a1ad
npodeccuoHaNbHOMI
JIESITSIIBHOCTH

KBanToBas ¢uzuka.

OIIK-1

Cnocoben HCIIOJIb30BaTh
MaTeMaTUYECKHe,
¢dusnueckue, ¢busuko-
XUMHYECKHE,  XMUMHUYECKHE
METOJIBI JIJISl PEIICHUsST 33134
po¢eCCHOHATBHON
JIeSITEIIbHOCTH

DneMeHTHl GU3UKH aTOMOB U
MOJIEKYI

OIlK-1

CnocobeH HCIIOIL30BaTh
MaTeMaTU4YeCKue,

buznueckue, ¢buzuKo-
XUMHYECKHE, XUMHYECKHE
METOJIBI JUUISl PEIICHUST 3aJiad




npo¢eCCHOHAIBHON
JIESITEIIbBHOCTH
8 | DneMeHTHI PU3UKKU ATOMHOTO SApa U OIIK-1 Criocoben HCII0JIb30BaTh
AJIEMEHTAPHBIX YaCTHII MaTeMaTH4ecKue,
¢dusnueckue, ¢dusuko-
XUMHUYECKHE,  XUMHYECKHE
METOJIbl JUISl pEeLIeHUsl 3ajad
npo¢eCCHOHATBHON
JIESITEIIbHOCTH
IlepeyeHb OLIEHOYHBIX CPeCTB.
Ne i/ | HammeHoBaHME OIEHOYHOTO Kparkas xapakrepucruka [IpencraBnenue
CpeacTBa OLICHOYHOT'O CPEJICTBA OLICHOYHOI'O CPEJICTBA B
donme
1 3amaua [IpobnemHoe  3amaHue, B | 3amaHus AJIs PEIICHHS
KOTOpOM oOyuaroeMycst 3a/1a4u
npeiaraT OCMBICIIUTh
peasbHyI0 TTPO(EeCCHOHATLHO
- OpPUEHTUPOBAHHYIO
CUTYAIIHIO, HEOOXOAUMYIO
TUISE pelieHus TaHHOU
POOJIEMBI
2 JlaboparopHoe 3agaHue Brimmonnenue ctyaeHToM | KommuekT nabopaTopHbIX
nabopaTopHOM  pabOTHI 1O pabort
pazaenam
3 KonTponbnas padora CpenctBo npoBepku ymeHHM | KoMIiekT KOHTpOJIbHbBIX
MPUMEHSITh MOJTy4EHHBIE 3aJJaHu# 10 BapHaHTaM
3HAaHUA JJI pelIeHHs 3ajad
OTIpEeIeIEHHOT0 TUIIA 10 TeMe
W pazueny yaeOHOU
JUCITUTIAHBL.
4 Bomnpocs! gy pyoesxxHon Cpeactso KOHTPOJIA Ilepedyens BOonpocoB
aTTecTaluu YCBOEHHUS yueOHOro
MaTepuana. IIponykr
CaMOCTOSITENIbHON ~ paboThI
CTYJIEHTa, NPEICTABIISAIONINI
co00¥ KpaTKoe H3JIOKEHUE B
MUCEMEHHOM BUJIE
TEOPETUYECKOr0 MaTepuasa
5 3aueTHO-7K3aMeHanMoHHble | CpencTBo KOHTPOJIS Kommiexr 3ageTHo-
MaTepuaibl YCBOEHHUS y4e0HOro | 3K3aMEHaIlMOHHbBIX OUJIETOB
MaTepuanga TeMbl, pa3Jena
WM pa3JiesioB
JUCITUTLIIAHBI, B BUJIE
cobecenoBaHus
npernoaaBaTens u

o0OyyJaromerocs




KENC-3AJIAUHN

2 cemecTp
3aganue 1

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

2. Opyaue, *ECTKO 3aKpelieHHOE Ha JKENe3HOAOPOXKHOW miatdopme, MPOU3BOIUT BHICTpEI
BJOJIb IMOJOTHA kE€JIE3HOM 10pOoru noj yriioM o = 30° Kk TuHuu ropu3onTa. OnpeaenuTb CKOPOCTh
Uz0TKaTa miIat@opmsbl, €CIU CHapsAJ BbUIETAaeT co ckopocThio  Ur =480 m/c. Macca mnatgopmsl
C OpyaueM U cHapsiiamu Mz = 181, Macca cHapsiga My = 60 kr.

3amauue 2

1. [lap maccoif M= 1 Kr ABMXKETCA CO CKOPOCTBIO 01= 4 M/C M CTAJKUBACTCA C IIAPOM MacCCOM
M2=2Kr, IBUKYILUMCS HABCTPEUy €My CO CKOPOCTbIO 02 = 3 M/c. KakoBbl ckopocTrU: U U2111apoB IOCIIe
yaapa? Yaap cuutars aOCOJTIOTHO YIPYTHM, MPSIMBIM, LIEHTPATbHBIM.

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

3aganue 3

1.WneanpHplil ra3 cosepiiaer 1nukia KapHo npu temmeparypax TeruionpueMHuka 72 = 290 K u
terootaaryuka 71 = 400 K. Bo ckonbko pa3 yBennuurcss K03((UIMEHT MOJE3HOTo ISHCTBUA M
[MKJIA, €CIIM TeMIIEpaTypa TemIooTaaTyruka Bo3pacter 10 71 = 600 K?

2. Haiitu maccy MBOJbI, BOIIEMAIICH B CTEKISHHYH TPYOKy ¢ auameTpoMm Kanama d = 0,8 mm,
OIYIICHHYIO B BOJY Ha Majlyto r1yOuHy. CUMTaTh CMayMBaHUE MOIHbBIM.

3amaune 4

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

2. UneanbHblii ra3 cosepiuaet 1ukia Kapao. Temmneparypa 71TeriooTaTanka B 4eTbipe pasa (N = 4)
0oJbI1Ie TEMITEPATYPBI TEIIONPHEMHHKA. KaKylo 10110 @ KOJIMYECTBa TEIUIOTHI, TOJIYYEHHOTO 3a OJJUH
LIMKJI OT TETUIOOTAATUMKA, Ta3 OTAACT TEIUIONPUEMHHUKY?

3aganue 5

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

2. Ha ckambe J)KyKOBCKOTO CTOUT YENIOBEK H JEPKUT B PyKaxX CTEP)KEHb BEPTHKAIBLHO MO OCH CKaMbH.
CkaMbs ¢ 4eJIOBEKOM BpalllaeTcs ¢ YIII0BOM CKOpOCThIO w1 = 4 pan/c. C Kako# yriioBoH CKOPOCTbHIO
w2 OyIeT BpallaTbCs CKaMbsi C YEJIOBEKOM, €CJIM IMOBEPHYTh CTEP)KEHb TaK, YTOOBl OH 3aHAJ
TOpPU30HTANIBHOE Nos10keHne? CyMMapHbIii MOMEHT HHEPLIMM YEJIOBEKA U CKaMbH J=5kr- M
. Anmuna crepxusa £ = 1,8 M, macca m = 6 kr. CuuTaTrh, 4TO LEHTP MACC CTEPXKHSA C YEIOBEKOM
HaXOJIUTCS Ha OCH TIIATQOPMBI.

3aganue 6



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

2. Touka yyacTByeT OJHOBPEMEHHO B JABYX B3aMMHO MEPHEHAMKYISAPHBIX KOJCOAHUSIX, YPAaBHCHHUS
KOTOpPBIX X = A1sinwit u Y = Axcoswoat, tne A1 =8 cm, A2 =4 cm, 1= w2 = 2¢1, Hanmcars ypaBHEHHE
TPaCKTOPUH U MOCTPOUTH ee. [lokazaTe HampaBiIeHUE ABUKEHUS TOUKH.

3 cecmecTp
3amanue 7

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

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

3amanue 8

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

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

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

3amanue 9

1. DnexTpoH ABMKETCS BIIOJIb CUJIOBOW JIMHUM OJHOPOJHOTO 3JEKTPHUUECKOro moiyid. B HekoTopoii
TOYKE TOJIS ¢ TIOTEHITHAIOM @1 = () B 311eKTpoH uMel ckopocthb V1 = 6 Mu/c. Onpenenuth ToTeHITHAI
(2 TOYKH TOJISA, TOUS 1O KOTOPOH 3JIEKTPOH NOTEPSET MOJIOBUHY CBOEH CKOPOCTH.

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

3aganue 10

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

2. Cuiia TOKa B IIENM U3MEHSIETCS CO BpeMeHeM 110 3akony | = loe™. OnpeenuTh KOJMYECTBO TEMIOTHI,
KOTOPOE BBIJICJIUTCS B IPOBOJIHUKE conpoTuBieHueM R = 20 Om 3a BpeMsi, B T€4eHHE KOTOPOTr'O TOK
yMeHbIIUTCS B € pas. Kooddunuent a npunats papasM 2 - 107%c™,

Samanue 11

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

2. KBamparHas mpoBoOJIOYHasi paMKa pacloio)keHa B OJHOW IUIOCKOCTH C JIJTMHHBIM TIPSMBIM
IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI NapajuieiabHbl IpoBoay. [1o paMke U IpoOBOAY TEKYT OJTMHAKOBBIE
toku | =200 A. Onpenenuts cuiny F, IeCTBYIONIYIO Ha paMKY, €CJIA OJIMbKaiIas K MpoBOIy CTOPOHA
paMKH HaXOAMUTCSA OT HETO HA PacCTOSIHUM, PABHOM €€ JUIMHE.

3amauue 12



1. Crepxxenp muHoi € = 20 cM 3apspKeH paBHOMEPHO PACIPENEICHHBIM 3apsAloM C JIMHEHHON
mioTHocThI0 T = 0,2 MKkKn/M. CrepkeHsb Bpamaercss ¢ dactoToif N = 10 ¢! oTHOcHTensHO ocw,
NEPIEHIUKYIJIIPHON CTEPKHIO U IPOXOAIIEN yepe3 ero KoHel. OnpeneauTb MarHUTHbI MOMEHT Pm,
00YyCIIOBJICHHBIN BPAILLIEHUEM CTEPXKHS.

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

3amanue 13

1. 1o Tpem mapauienbHBIM IPSIMBIM IIPOBOIAM, HAXOISIIMMCS Ha OAMHAKOBOM pacctosiauu d =20 cm
JpYyT OT Apyra, TeKyT oguHakoBble TokH | =400 A. B 1ByX npoBo/iax HalpaBiIeHHs TOKOB COBIA/IaIOT.
BbruucnuTh U1 KaKA0ro U3 NPOBOJOB OTHOLIEHNUE CUJIBI, IEHCTBYIOIIEH Ha HETO, K €ro JJIMHE.

2. JTuck paauycoM R = 8 cM HeceT paBHOMEpHO paclpeAeseHHbIH Mo noBepxHocTH 3apsaz (¢ = 100
uK51/M?). OnpeieuTh MArHUTHBI MOMEHT Pm, OOYCIOBJIECHHBINH BpAllEHHEM UCKA, OTHOCUTENHLHO
OCH, MPOXOASIIEH Yepe3 €ro LEHTP M NEPIEHIUKYJISIPHOW IUIOCKOCTH JHCKA. YTJIOBasg CKOpPOCTb
BpalieHus aucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpennss SHepreTHyecKas cBETUMOCTh R moBepxHocTH 3emmu pasHa 0,54 JIx/(cm?* mun). Kakosa
JIOJDKHA OBITH TemnepaTypa I MOBEpXHOCTH 3eMIIH, €CITU YCJIOBHO CYMTATh, YTO OHA M3ITy4aeT Kak
cepoe Teno ¢ kodddunuentom yepnoTsl ar=0,257?

2. Ha nuHKOBYIO IJIaCTUHY HAINPaBJieH MOHOXPOMATHYECKUH IMydoK cBeTa. POTOTOK MpeKpalaeTcs
npu 3aaepkuBarolieid pasHoctu noreHuuanoB U = 1,5 B. Ompenenuts JinHY BOJIHBI A CBETa,
Na/Ial0NIEeTo Ha MJIACTUHY.

3aganue 15

1. OnpenenuTh UMITYJIBC pe DJEKTPOHA OTIAYH, €cii (OTOH ¢ sHeprueit €1 = 1,53 M»B B
pe3ynbTaTe paccessHUs Ha CBOOOTHOM AJIEKTPOHE MOTEPSI 3 CBOCH SHEPTHUH.

2. ITpu kakoi ckopocTH 3 (B JOISIX CKOPOCTH CBETA) PEIATUBUCTCKAS Macca JIF000H YaCTHIIBI
BeliecTBa B N = 3 pa3a 60JbIlie Macchl MOKOSI?

3amanue 16

1. Temneparypa abcontotHO yepHoro Tena T =2 kK. OnpenenuTs JUIMHY BOJIHBI Am, HA KOTOPYIO
MPpUXOAUTCA MaAKCUMYM OSHCPIUU U3NTYUYCHUA, U CIICKTPAJIbHYIO IJIOTHOCTDH 3HCpFeTI/I‘~IeCKOI\/'I
CBETHMOCTH (M3Ty4aTeibHOCTH )(I7,T)max AJISL TOW JUTHHBI BOJTHBI.

2. ®orton ¢ sHepruerd € = 10 3B mamaer Ha cepeOpsSHYIO TUTACTUHY W BbI3bIBaeT (HOTOd((dEKT.
Onpenenutb UMIYJIbC P, MOJYYEHHBIM IJIACTMHOM, €CIM NPUHATH, YTO HAIIPABJICHUS JBUKCHMS
¢doToHa 1 POTOIIEKTPOHA JIexkKAT Ha OJTHOM MPAMOM, MEPIEHTUKYISIPHON MOBEPXHOCTH MIACTHH.

3amanue 17

1. Bo ckombKo pa3 u3MeHuTCs nepuoi 7 BpaieHue 3JIeKTPOHa B aTOME BOJIOPO/Ia, €CITH MPH MEPEX0/Ie

B HEBO30YXJICHHOE COCTOSIHIE aTOM M3JIy4U POTOH C JUTMHON BOJIHBI A = 97,5 HM?

2. [Ipu KaKWX 3HAYCHUSIX KHHETHYCCKOW dHepruu 1 3JeKTpoHa omuOKa B ONpeelICHIH 1eOpOnHIeBCKO

JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM dopmyre He nmpesbimaeTr 10%?

3amaune 18



1. Anpda-yactuiia HaxoguUTCs BOECKOHEYHO TIyOOKOM, OJTHOMEPHOM, MPSIMOYTOJbHOM
MOTEHIIMATbHOM siuKe. VcoNb3ysi COOTHONIEHUE HEOMPECICHHOCTEH, OLIEHUTh MUPUHY £
SIMKA, €CJIU U3BECTHO, YTO MUHUMAJIbHAA SHEPTUS 0-4acTULBl Emin = 8 M3 B.

2. Cpennee BpeMs ku3HH At aToMa B BO3OYKIEHHOM COCTOSHMH cocTaBiseT okono 1078 c. Ilpu
mepexoje  aroMa B HOPMAJIbHOE  COCTOSIHME — HCIyckaercsi  (OTOH, cpenHsisi  JJIMHA
BOJIHBI <A> kotoporo paBHa 400 HM. OICHHTH OTHOCHUTENBbHYIO IIMPUHY AAAM3ITydaeMoit
CHEKTPaJIbHOM JIMHUHU, €CJIM HE MMPOUCXOIUT YIIUPEHUS JIMHUU 33 CUET APYTUX MPOIECCOB.

3aganue 19

1. DeKTpOH HAXOIUTCS B OECKOHEUHO rI1y00KOM, OJJHOMEPHOM, MPSIMOYTOJIbHOM MOTCHIIHAITBHOM
SmuKe mupuHo €. B kakux Toukax B uHTepBaje 0<X<{ MIOTHOCTH BEPOATHOCTH HAXOKICHUS
AJIEKTPOHA HA BTOPOM M TPEThEM HHEPreTUUYECKUX YPOBHSIX OJIMHAKOBBI? BBHIUMCIWUTH MIOTHOCTH
BEPOSITHOCTH JJI 3TUX TOYeK. PenieHue nosicHuTh rpaukoM.

2. Onpenenuth yncio Nsagep, pacnamaromuxcs B TeueHue BpemeHu: 1)ty = 1 mMuH,;

Kpurepuu oneHku:

—CCJIKM CTYACHT IIPAaBUJIbHO PCIINII OAHY 3a/1a4y, TO OH IIOJYy4acT 2,5 Oamia.

Bonpocs! 1J1s1 pyOeskHOM aTTecTAHN

Bropoii cemectp
Bormpocs! k mepBoii pyOexHO# aTTecTaum

1. MarepuanbHas TOYKa, Paauyc-BEKTOP, BEKTOPHI MEpPEMEIICHUs, CKOPOCTH, YCKOpPEHMs. 3aKOH
JBUKEHHUS, TPAEKTOPUS U IPONUJCHHBIN ITyTh.

2. JIBWKEHHE TI0 OKPY)KHOCTH. BEeKTOPHI yrII0BOI CKOPOCTH U YTIIOBOTO YCKOpEHUs. CBs3b TMHEHHBIX

7
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©CoNoak~wWNE

U YIJIOBBIX KWNHEMAaTUYECKUX BEJTUYHH.

ITepsbiii 3akoH HproToHA. THEpUMalIbHBIE CUCTEMBI OTCYeTa. Macca, UMITyJbC, CUJIa.

Bropoii 3akon Herorona. Tperuit 3akon Herorona.

Bec Tena. HeecomocTh. Cuiibl TpeHUs.

Pabora cuinel, moutHocTh. Kunernueckas sneprus [loteHumansHas sHeprus. CBs3b MEXy CHIION
Y NOTEHIUAIbHOU SHEPIrueil.

CoxpaHeHue MOJTHONH MEXAHUYECKOW SHEPTUU MAaTepHaIbHOM TOUKH B 110J1€ TOTEHIIMAIBHBIX CHIL.
L{eHTp Macc ¥ 3aKOH €ro JIBHKECHHUS.

3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA CUCTEMbI MaTEPUAIbHBIX TOUEK.

. MomenT nHepuuu. Kunetndeckas 3Heprusi BpallaloIIErocss TBEpAOro rena. MOMEHT MMITyJibCa,

MOMEHT CUJIBI OTHOCUTEIBLHO OCH.
JlaBnenue B KUAKOCTSAX U razax. 3akoH Ilackarsi.
3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
VYpaBnenue bepnyiu.
Jlamunapuoe teuenue. TypOyneHnTHoe Teuenue. Yucino PeitHonbaca.
Bsaskocts.
[IpeoOpazoBanus [amunes. MexaHuueckuid OPUHLMI  OTHOCUTENbHOCTH. [locTymarsl
cneuuanbHoi Teopun otHocutensHoctu (CTO).
[IpeoOpa3zoBanusa Jlopenua
PenaruBucTckuii 3ak0H npeodpazoBaHUs CKOPOCTEH.
PenstuBuctckuit umnynsc. PenstuBucrckas gopma Broporo 3akoHa HproToHa.
3aKOH B3aMMOCBS3U MacChl U SHEPIUU.

lapmoHuueckre KojaeOaHUS ©U HMX XapPaAKTEPUCTUKH. HuddepeHnnansHoe ypaBHEHUE
rapMOHUYECKHUX KOIeOaHUM.
MexaHnuecKkne TapMOHUYECKUE KOJICOAHMSI. Kunernueckas W nOTEHUHAIbHAs SHEPrUU

rapMOHUYECKUX KOJIeOaHU.

I'apmonnueckuii ocumsuiATop. [IpyxuHHBIM MasTHUK. PU3HYECKUM MasTHUK. MaremaTudecKkui
MAasiITHHK.

Mexannueckue BoaHbL. [IpogonabpHbIe U onepedHsbIe BOIHBL. [[I1MHA BOJIHBI.

Bonpocs! ko BTopoii pyOexHol aTTecTauuu

Craructuueckast pu3uKa U TEPMOIMHAMUKA.

Macca n pazmepbl MOJIEKYJI.

TepmoanHamMuueckue napaMmerpsl. MneanbHbli ras.

YpaBHEHME COCTOSHUSA UACATBHOIO raza. 3akoH JlanpToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0THUYHOCTH MOJIEKYJISIPHOTO ABMKEHUA. CpellHsAs CKOPOCTh MOJIEKYIL.

[TonsiTre aGCOMOTHOM TeMnepaTypbl 1 OCHOBHbIE Mo0keHuss MKT.

3akoH MakcBeiia 0 pacipelelIeHUH MOJIEKYI HEAJIBHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas hopmyina.

10. Cpennee yncio CTOIKHOBEHUH U CPEIHSISL [UIMHA CBOOOIHOTO MPoOera MOJIEKYII.
11. SIBnenus mepeHoca.

12.ITpenmet TepmoauHamMuku. OCHOBHBIE OIIpeieeHNs. BHYTpEeHHssI SJHEPTUs CUCTEMBI.
KonngecTBo TEMIOTHI.

13.IlepBoe HauaI0 TEPMOAMHAMUKH.

14. TennoeMkocTs ra3a. @U3NYECKHUN CMBICIT YHUBEPCATbHOM ra30BON IMOCTOSTHHOM.
15.ITlpuMeHeHne epBOro Havajaa TEPMOJIMHAMUKHU K U30IIpOLIEccaM.
16.AmnabaTHsiii nporiecc. [lomuTpornHbIi porecc.

17.Kpyrogoii npouecc. O6paTuMble 1 HEOOPATUMBIE TTPOLIECCHI.

18.2HTpONHSI.

19.BTopoe Hauajio0 TEpMOAUHAMUKH.



20.0uxn Kapno u ero KIIJI nns uaeansHOro rasa.
21.YpaBuenne Ban-nep-Baanbca.

22 .M3otepmbl Ban-nep-Baansca.

23.BHyTpeHHsIs SHEPTHS PEaIbHOTO rasa.
24.93ddext Ixoyns-TomcoHa.
25.IloBepxHocTHOE HaTsKeHHEe. CMadyrBaHUE.
26.Ucnapenue u miaBieHue.

Tperuii cemecTp
Bormpocsl k nepBoit pyOeKHOU aTTecTaluu

1.9nexTpuzanus Tei. DIESKTPUUECKUM 3apsii. 3aKOH COXpaHEHUs 3aps/ia.

2. 3akoH Kynona.

3.9nexTpuueckoe mnoje. HanpspkeHHOCTD 3JEKTPUYECKOTO TOJIS.

CunoBble JMHUU MAarHUTHOTO MOJIS.

4.PaboTta moJisi Mpu TEPEMEIICHUN 3apsja.

5. IloTeHIuan, pa3HOCTh MOTEHIIMAIIOB.

6.HanpsokeHHOCTh Kak TpaueHT MOTeHIMaNa. DKBUIIOTEHIIUATbHBIE TTOBEPXHOCTH.
7. [onapu3zanus AUIEKTPUKOB. HanpsykeHHOCTH MO B IUAJIEKTPUKE.

8. Dnektpoemkoctb. Konnmencaropsl. [Ipumenenne KOHIEHCATOPOB.

9. DHeprus 31eKTPOCTATUYECKOTO MOJIS.

10.9nexTpuueckuii Tok. Cuna Toka. [IocTOSHHBIA TOK.

11.3akon Oma nns yyactka uenu. CONpOTUBIECHUE IPOBOJHUKA.

12.Tumnbl coequHEHUs MPOBOHUKOB.

13.Ctponnue cumbl. JIC. 3akon OMa il TOJHOM IemHu.

14.3akon Jlxoyns-Jlenna. Pabora Toka. MomHOCTh TOKa.
15.91ekTponpoBoAHOCTh TBepAbIX Tel. [Ipupoaa Toka B MeTamax.
16.MaruutHoe mnosie. CuiloBble JMHMM MAarHUTHOTO mosist. HanpsokeHHOCTD.
17.3axon buo- Casapa-Jlamaca.

18.Cuna Amnepa. BzaumoseiicTBue napanienbHbIX TOKOB.

19.Cuna Jlopenua.

Bomnpocsl ko BTOpoii pyOexHOM arTecTaluu

1.BemectBo B MarHUTHOM mnose. IlapamMarHeTnku, 1naMarHeTHKH.

2. Dddexr Xomna.

3.Hupkynsauus BeKTopa B MarHuTHOro 1osis B BaKyyMme.

4. Teopema ["aycca st mosist BekTopa B.

5. PaGota 1o nepemenieHuo NpoBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM T10JI€.

6. DneKTpOMarHuTHas MHAYKUWSA. MarHUTHBIA MOTOK.

7. 3aKOH DJIEKTPOMATrHUTHOW MHAYKLIUHU U NpaBuiio JlopeHna.

8. Camomunykuus. DJ1C- caMOMHIYKIIUH.

9. IHAYKTUBHOCTh NPOBOJHUKA W B3aUMHAasi MHIYKTHUBHOCTb. DHEPIUsS MAarHUTHOTO IOJIS.
10. DnexrpomarautHoe mose. Tok cmemenus. Buxpesoe mnose.

11. Ilepemennslii TOK. [leiicTByrOlEE 3HAUEHUSI HANPSIKEHUS U CHIIBI TOKA.

12. ITHOyKTUBHOCTh M €MKOCTh B IIE€NU NEPEMEHHOIO TOKA.

13.3akon Oma Uil Lenu NEpPEMEHHOr0 TOKa.

14 Konebarenbupiii KOHTYp. @opmyna Tomcona. CoOCTBEHHBIE KOJ€OaHUSI.

15. CBoGOHBIE U BBIHYXKACHHBIE KOJEOaHUS. DIEKTPUUECKHE aBTOKOJIEOaHus.

16. Pe30HaHC TOKOB M HaNpsKEHHM.

17. XapakrepucTuku KojeOaHHs Ipolecca, epHo, YacToTa, aMIUIUTYy 1, (aza KojaeOaHMi.
18.OnexTpoMaruuTHble BOJIHBI .BOJHOBBIE ypaBHEHHE.

19. OHeprus sneKTpoMarHUTHHIX BOJIH. OnbIThI ['epra.



20.1Ikana 37€KTPOMarHUTHBIX BOJIH.
21. ®otomerpus. OcHOBHBIE (POTOMETPUUECKHUE BEIIMUYNHBI M KX STUHUIIBI.

22. I'eomerpuueckas ontuka. [loHaTHE CBETOBOIO JTy4a 3aKOHBI OTPAXKEHHUE U MPEJIOMIIEHUE CBETA.

23. IlomHOE OTpakeHUE CBETA.

24 TlpenoMieHHe U OTpakeHUE CBETa HA c(heprUIeCcKOr TpPaHUIIE ABYX CPE.
25. 3epkana. Toukue nun3bl. DopMysia JTUH3BI

26. ITocTpoenune n300pakeHNl B TOHKUX B JIMH3aX U CHEPUUSCKUX 3epKaJiax.

YerBepTslil ceMecTp.
Bormpocs k nepBoii pyOeKHO# aTTecTaluu

1. SIBnenue uHTEpPEepeHnn cBeTa. BpeMeHHas U MpOCTPpaHCTBEHHAs KOT€PEHTHOCTb.

2. UatepdepeHnnsi B TOHKUX IJICHKAX.

3. SIBnenune nudpaxkuuu. [Ipunmun Iroiirenca @penens

4. Meton 30u @penens. dudpakuus Openerns.

5. Hudpakuun Opaynrodepa Ha o1HOM 1IeNU U HA AUGPAKIIMOHHON PEIIECTKH.
6. udpakunonHas peuerka.

7. Judpakuus peHTTeHOBCKHUX JTyuel Ha KpUCTaslIax.

8. Ilonsapusanus ceera. [lonsspuzaTopsl 1 aHAIU3ATOPSI.

9. AHanu3 noisiprU30BaHHOTO CBETA. BpallieHne I0CKOCTH MOJIIpU3aLiu.
10. SIBneHue nucnepcuu CBETAa.

11.ITornomenue caera.

13. Dddext Jomnepa.

14.9¢dexT BaBuosa - Yepenkona.

15.TennoBoe u3MydeHUe

16.3aKOHBI paBHOBECHOI'O TEIUIOBOTO U3JIY4YEHHUS.

17. 'mnore3a Ilnanka. ®opmyna [1nanka

18. KBaHT u3nydeHus. DHeprus KBaHTa U3ITy4EHUS.

19. ®oroanextpuueckuit 3pdexr. 3akonsl CTONETOBA.

20. YpaBHeHue DiHIITeHHA AJ11 BHEIIHET0 GpoTo3ddexTa.

Bormpocsl ko 2 pybexxHOU aTTecTanuu

. Macca u umnynsc ¢otona. [laBnenue cpera.

. Oddext KomnroHa.

. BonnoBas ¢yHkius.

. Bonna ne- bpoitna. CooTHOIIEHNS HEOIPEAECIEHHOCTEN.
. YpaBuenue [Ipegunrepa.

. Ypasuenue lpenunrepa 1t CTailiOHapHbBIX COCTOSIHUM.
. TynHenbHbIN 3 PEexT.

. IToTeHIIMaIbHBIN AIIHK.

. JInHEHBIN TApMOHUYECKHUIN OCIIUILISITOP.

O 0 NN DN W —

10. JIBoMiCTBEHHOCTb IIPECTABIEHUH O BelecTBe. KOpmycKyIsipHO- BOJIHOBOM yaIu3M.

11. OnbiTel Pe3epdopaa. JIuneituateie crieKTpsl aTOMOB.
12. OmbiTer @panka u ['epria. Moaens atoma Bogopoaa bopa- Pesepdopna.
13. MarHuTHbII MOMEHT 3JieKTpoHa. CIEKTp aToMa BOJ0OPOIa.

14. Hpunuun ITaynu. DnexktpoHHble o6onouku. [lepuonuueckas cucrema sneMeHTOBMeH/jeneeBna.
15. CriekTpbl MHOT'O3JIEKTPOHHBIX aTOMOB. XapaKTEePUCTUUECKNE PEHTI€HOBCKUE, CIIEKTPBHI.

16. 3akon Mo3nu. Bogoponono1o0HbIE CIIEKTPHI.

17. Ilpupona xumuuecko cBs3u. MosekynspHbie criekTpbl. KoMOnHanmoHHOE paccessHue CBETA.

JIroMuHECHIEHITN .

10



18. CnoHTaHHOE U BBIHYX/IEHHOE U31y4eHUs. Ja3epsl.

19. EcrecTBeHHas paiu0aKTUBHOCTb. 3aKOH PaIMOAKTUBHOTO pacnaja.

20. CocraB anpa. Hykionsl. 3apsa 1 MaccoBO€ YHCIIO siApa. DHEPIUU U CBA3U sapa.

21. U3otonsl, UckyccTBEHHBIEC MpEBpallleHus Aaep. a- u B-pacnana, y-uznydeune. Anepunie
peakiuu.

22. O6onovedHas U KarenbHas MOJICTH sIpa.

23. lenenwue snep. Llennas peakuus. SlnepHble peakliuy Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBiseMOro TepMOSIEPHOTO CUHTE3A.

24. dynnamenTaibHble B3aumoeiicTBus. Kiaccudukanus sneMeHTapHbIX YaCTHII.

25. BzauMoeicTBrE 2JIEeMEHTapHBIX YaCTHUIL U 3aKOHBI COXpaHEeHUsI. YacTHUIIbI U aHTUYACTHIIBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. dyHnamMeHTaIbHbIE YaCTUIBI. YaCTUIIBI-YIACTHUKH U YACTHUIIBI-IEPCHOCYUKU
B3aUMOJIEHCTBUH.

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

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

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

KomnuiekT 3aganmii I KOHTPOJILHOH padoThI

2 ceMecTp
KontpomnbHas pabota Nel.
Bapmuanr 0.

110. Touka IBHIKETCS IO OKPYKHOCTH paanycoM R = 30 ¢cM ¢ MMOCTOSIHHBIM YTJIOBBIM YCKOPCHHEM &.
OnpenenuTh TaHTCHIMAIBHOE YCKOPEHHE «TOYKH, €CIIM H3BECTHO, 4TO 3a Bpemsit = 4 c oHa
COBEpIINIA TPH 000POTa ¥ B KOHIIE TPETHET0 000POTa ee HOPMANTbHOE YCKOpPeHHe  on= 2,7 M/c?.
120. Jlonka mmwHOW ¢= 3 M m Maccod M= 120 Kr CTOMT Ha CIIOKOHHOW Bojge. Ha Hocy m xopMme
HAXOJATCs 1Ba pbibaka Maccamu M1= 60 kr u M= 90 kr. Ha cKOJIBKO CABUHETCS JI0JIKA OTHOCUTEIBHO
BOJIBI, €CJTM PHIOAKH TOMEHSIOTCS MECTaMu?

130. HIap mMaccoif Mi= 2 KT CTAJIKUBAETCS C MOKOSIIUMCS IIIapOM OOJIBIIEH MacChl U TIPH STOM TepsieT
40% xuHeTHueckoil sHepruu. OnpeaenuTh Maccy My Oonbllero mapa. Yaap cUutath abCOIIOTHO
YIIPYTHM, TIPSIMBIM, [ICHTPATBHBIM.

11



140. Kakas pabota A n0/KHA OBITH COBEPIICHA MPH MOAHATUH C 36MJIM MaTE€pPHUAaJIOB Uil TOCTPOHKHU
WTHHAPHYECKOM TPyObl BbicOTON h= 40 M, HapyxHbIM auamerpoM D = 3,0 M u BHYTpEeHHHM
nuametpoM 0= 2,0 m? [1I0THOCTH MaTepuana p NpUHATH paHoit 2,8 - 10° kr/m3.

150. K xoH11aM JIeTKO# 1 HepacTs>)KUMOM HUTH, IEPEKUHYTOHN uepe3 OJIOK, MTO/ABEIIEHBI IPY3bl MacCaMu
m1= 0,2 kr u M2 = 0,3 kr. Bo cKoIbKO pa3 OTIMYAIOTCS CHIIbI, JEHCTBYIOLIME HA HUTh 110 00€ CTOPOHBI
ot 0Ojo0ka, eciu Macca O6i1okam = 0,4 Kr, a ero och JBUKETCS BEPTUKAIBLHO BBEPX C YCKOPEHUEM 0= 2
M/c?? CuslaMu TPeHMs ¥ IPOCKaJIb3bIBAHUS HUTH MO GIOKY IpeHedpedb.

160. Oxroponanbii crepskeHs JumHOU € = 1,0 M 1 Maccoit M = 0,7 KT moABEIICH HAa TOPU30HTAIILHOMN
ocH, MPOXO/SIIEH Yyepe3 BEpXHUN KOHEIl CTepKHA. B TOuKy, OTCTOAIIYI0 OT Ocu Ha % £, abCONIOTHO
YIOPYTO yaapsieT myJist Maccoil M = 5 Kr, JeTsias neprneHIuKyIsipHO CTepakHIO U ero ocu. [locie ynapa
CTepiKeHb OTKJIOHHIICA Ha yron o = 60°. OnpenenuTs CKOpocTh MyJIH.

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

Kontposnbnas padota No2.
Bapuanr 0.

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

220. OmpenenuTh IUIOTHOCTh p BOJSHOIO TMapa, Haxojsmierocs noja jaasieHueMp =2,5 klla wu
uMmerotiero remneparypy 7' =250 K.

230. OmpenenuTh CpPeIHIO KUHETHUYECKYIO »HEepruto <Enpy moctynatenbHOro ABMXKEeHHUS U <Egp
BpalllaTeIbHOIO ABMXKEHUS MOJIEKYIIbI a30Ta ipu Temneparype 7= 1 kB. OnpenenuTs Takke NOJHYIO
KMHETUYECKYIO SHEPTuto Ex MONEKyIBI IPH TEX K€ YCIOBUSIX.

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

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

260. Ompenenuth paboTy A, KOTOPYIO COBEPIIUT a30T, €CIIM €My IpPH TOCTOSHHOM JIaBJICHHUH
cooOumTh KoaruecTBo TertoTsl Q =21 kJx. Haliti Taxoke n3menenne AU BHyTpeHHeH SHEpriy rasa.
270. B muxite KapHo ra3 momy4mi ot TerootnaTauka termiory Q = 500 [k u coBepmmn padory A =
100 Ix. Temneparypa Temnootnatauka 11 =400 K. Onpenenuts Temnepatypy T2 TEIUIONPUEMHHUKA.
280. IBe xarm pTyTd pagnycoM I = 1,2 MM Kaxaasi CIIWIACH B OJHY OOJBIIYIO Karutio. OnpenenTh
sHepruto E, KoTopas BbIIENIUTCS NP 3TOM CIUAHUU. CUUTATh IPOLECC H30TEPMUUYECKUM.
KonTponbhas padota Nel.

Bapuanr 1.

101. Teno GpolieHO BEPTUKAIBHO BBEPX C HayaJIbHOM CKOpPOCThIO Vo = 4 M/c. Koraa oHo nocturio
BEpXHEH TOYKHM MOJieTa M3 TOTO K€ HAYaJbHOIO IYHKTa, C TOH € HadaJbHOW CKOpPOCTHIO 00
BEPTHUKAILHO BBepX OpomieHO BTopoe Teno. Ha kakom paccrosHuHM h OT HayaabHOrO MYyHKTa
BcTpeTATces Tena? ConpoTHBIIEHNE BO3AyXa HE YUUTHIBATh.

111. ITpu ropr30HTAIBLHOM IOJIETE CO CKOPOCTHIO v = 250 M/c cHapsa Maccolt M = 8 Kr pa3opBajics Ha
nBe yacTh. bompIas gacTh Maccoit My = 6 KT moxy4uia ckopocts Ur = 400 M/c B HampaBJIeHUH MOJIETa
cHapsaaa. OnpeaenuTs MOYyJIb U HAPABIEHUE CKOPOCTH U2 MEHBIIEH YacTH CHapsia.

121. B nmepeBsHHBINA map Maccoi Mi = 8 KT, MOJBENICHHBIA Ha HUTH JHON ¢ = 1.8 M, momagaer
TOPU30HTAIIBHO JIETAIAs IyJsd Maccoi M2 = 4 r. C Kakoll CKOPOCTBIO JIeTeNa MyJIsl, €CJIU HUTh € IIapoM
¥ 3aCTpSIBIIEH B HEM ITyleil OTKIOHIIACH OT BEPTHKAIM Ha Yrol o = 3 ? Pasmepom mapa npeHe6peds.
VY nap nynu cuuTaTh OPSAMbIM, LIEHTPAIBHBIM.

131. Onpexnenuth pabOTy pacTsHKEHHS IBYX COSIWHEHHBIX ITOCIIEA0BATEILHO MPYXHH KECTKOCTIMHU
k=400 H/m u k = 250 H/m, ecniit iepBasi mpy»kKuHa IpHU 3TOM pacTsHyiaack Ha AL =2 cMm.

141. lapuk mMaccoit M = 60 r, pUBSA3aHHBIN K KOHILY HUTH JUIMHOM {1 = 1,2 M, BpalllaeTcs ¢ 4aCTOTOM
ni=2 ¢, onupasich Ha TOPU3OHTAIBHYIO IIOCKOCTh. HUTH yKopaunBaeTcs, IpUOIHKas IIAPHK K OCH
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1o paccrosuus {2 = 0,6 M. C kakoi yacToToil Nz Oyzaer mpu 3ToM BpamaThes mapuk? Kakyio padoty
A coBepiiaet BHEUIHsS cuila, yKopauuBas HUTH? TpeHueMm mapuka o IoCKOCTh peHeOpeyb.

151. Ha ckambe XKyKOBCKOTO CUANT YEJIOBEK U JIEPKUT Ha BBITSIHYTBIX pPyKax T'MpU Maccoi M =15
KT Kaxaas. PaccTosinue oT kaxaou rupu 10 ocu ckambu £ = 70 cM. CkaMbs BpalllaeTcsi ¢ 4acTOTOM Ny
=1 ¢’l. Kak u3MeHHUTCS 4acTOTA BPAIIEHUS CKAMBH U KaKylo paboTy A IpOH3Be/IEeT YEI0BEK, ECITH OH
COXMET PYKHM TaK, YTO PACCTOSHUE OT KaXKJIOW TMpH 0 OCH yMeHbuTcA A0 €2 =20 cmM? MomeHT
MHEPIMH YeIOBEKa M CKaMbH (BMECTe) OTHOCUTEIBHO OCH J= 2,5 KT - M2,

161. Ompenenuth HanpsokeHHOCTh G rpaBUTanMOHHOrO Mmoyis Ha BbicoTe h= 1000 kM Hax
MOBepXHOCThI0 3eMin. CUUTaTh M3BECTHBIMH YCKOpPEHHE J CBOOOIHOTO MaJeHHs Y MOBEPXHOCTHU
3emuu u ee paauyc R.

171. Ha crepxue mmuor £ = 30 cM yKpeIUieHbI JiBa OJIMHAKOBBIX T'PY3HMKa: OJMH — B CEpEIUHE
CTep)KHS, JOPYroi — Ha OAHOM U3 ero KoHIOB. CTepkeHb C TIpy3aMH KoOJeOJeTcs OKOJIO
ropu3oHTalIbHON ocH. [Ipoxossmieit yepe3 cBoOOAHBIN KOHEI cTepxHsA. OnpenenuTs NPUBEICHHYIO
uaHy L v nepuon T mpocThIX rapMOHUYECKHUX KoJeOaHHi JaHHOTO (PU3NYECKOro MasiTHUKA. Maccoit
CTEpPKHS IpeHeOpeyb.

KonTpomnbHas padora No2.
Bapnanr 1.

201. OnpenenuTh KOJMYECTBO BemiecTBa vl unciao N Moiekys kuciopoaa macco m= 0,5 Kr.

211. B uumuaap anuHou £ = 1,6 M, 3alOJHEHHBI BO3AYXOM NpU HOPMAIbHOM aTMochepHOM
JABJIGHNH Po, HAYAJIM MEUIEHHO BJIBUTATh MOPIIEHD MIOMABI0 ocHOBaHUA S = 200 cM?. OnpeenuTs
cuny F, NedCTBYIOIIYI0 Ha MOpIIEHb, €CIU €ro OCTaHOBUTH Ha paccTosHuu ¢1 = 10 cM oT nHa
WIMH/IPA.

221. OnpenenuTs BHYTpEeHHIOO 3Hepruto U Bogopo/ia, a Takke CpeAHIOI0 KHHETHYECKYIO SHEPTHUIO (&)
MOJIEKYJIbI 3TOro rasza npu temneparype T = 300 K, eciiu konm4ecTBO BEIIECTBA V ATOrO ra3a paBHO
0,5 Moub.

231. OmpenenuTs MOJSPHYIO Maccy M JBYXaTOMHOTO ra3a W €ro yJENIbHbBIE TEINIOEMKOCTH, €CIH
U3BECTHO, YTO Pa3HOCTH Cp - Cy YACIBHBIX TEIIOEMKOCTEH 3TOoro raza paBHa 260 [Ix/ (xr - K).

241. Haiit cpenHee 4uCIIO (Z) CTOJKHOBEHWH 3a BpeMs t = 1 ¢ u mmHY cBOOOAHOTO mpobera «f)
MOJIEKYJIbI T€JIMsI, €CIIU a3 HaxoauTcs rnoa AasneHueM pP= 2 klla nmpu temneparype T =200 K.

251. Onpenenuth KOJIMYECTBO TEIUIOTH Q, KOTOpOE HAA0 COOOIMUTEL KUCIOpoay oobemMoM V = 50 i
IPU €ro U30XOPHOM HarpeBaHMH, YTOOBI 1aBJI€HHE Ta3a NoBbIicUiIock Ha Ap = 0,5 Mna.
261.MneanbHblii Ta3 coBepiraer muki KapHo mpu Temmeparypax Teruonpuemauka 12 = 290 K u
terootaatuuka 71 = 400 K. Bo ckonbko pa3 yBennuurcss Ko3((UIMEHT MOJE3HOT0 ASHCTBUA M
LIUKJIa, €CTIM TeMIlepaTypa TeIiooTAaTdrKa Bo3pacreT 10 71 = 600 K?

271. Haiitu maccy MBOJBI, BOLICUICH B CTEKISHHYIO TPYOKy ¢ nuamerpom kKanama d = 0,8 mm,
OIYIIEHHYIO B BOJY Ha Majylo TiyOuHy. CUnTaTh CMaunBaHUE MOJTHBIM

KonTpomnbnas padora Nel.
Bapuanr 2.

102. MaTepuaibHas TOUKA ABHKETCS MPAMOIMHEHHO ¢ yCKOpeHHeM o = 5 m/c’. Ompenenuts, Ha
CKOJIbKO TYTh, MPOWJEHHBIH TOYKOM B N — 70 CEKyHAy, Oyner Ooiblile MyTH, MPOWIEHHOIO B
npeasaymyto cekynay. [punars vo = 0.

112. C tenexku, CBOOOTHO ABMIKYIIUKUCS IO TOPH3OHTAIHLHOMY ITYTH CO CKOPOCTBIO 01= 3 M/C, B
CTOPOHY, POTUBOIIOJIOKHYIO ABM)KEHHUIO TEJIEKKH, IIPBIFAeT YEJIOBEK, IIOCIIE YErO CKOPOCTh TEIEKKHU
M3MEHWIACh U cTajla paBHOM Uy = 4 m/c. OnpenenuTh TOpU30HTAIBHYIO COCTABIISIONIYI0 CKOPOCTH Ux
4eJI0BEKa MPH MPBIKKE OTHOCUTENBHO TeJIeKKH. Macca Tenexku My = 210 kr, Mmacca yenoBeka mz= 70
KT.

122. ITo HeGonbIOMY KYCKY MSTKOTO %KeJe3a, JiexalleMy Ha HakoBajibHe Maccoit My = 300 kr, ynapsiet
MosioT mMaccoi Mz = 8 kr. Onpenenuts KIIJl # ynapa, ecnu ynap neynpyruii. [lone3noi cuutarhb
HHEPTHUIO, 3aTPAYCHHYIO Ha J1e(opMaIMIO KyCKa JKene3a.
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132. U3 maxthl rayounoit h = 600 M mogHUMAIOT KieTh Maccoit M1 = 3,0 T Ha KaHaTe, KaXIblii METp
KoToporo umeeT maccy m= 1,5 kr. Kakas pabota A coBepiaeTcst Ipy OIHITHH KJIETH Ha IOBEPXHOCTh
3emin? KakoB k03¢ puiimeHT mone3Horo AeMCTBUS ] TOJBEMHOTO ycTpoiicTBa?

142. Tlo xacaTenpbHOM K IIKMBY MaxOBHKa B BHJE AUCKa auameTpoM D = 75 cm u maccoir m= 40 kr
npuiokeHa cuna F =1 kH. Onpenenuts yrioBoe yCKOpEHHE € U 4aCTOTY BpallleHHs N MaXOBHKa YEPE3
Bpems t= 10 ¢ mocne Hayana IEUCTBUSI CWIIbI, €CIM paauyc FmkuBa paBeH 12 cm. Cunoil TpeHus
npeHeOpeub.

152. Ha ckambe JKYKOBCKOTO CTOMT YE€IOBEK M JIEPKUT B PYKaX CTEPKEHb BEPTUKAIBHO 1O OCU
ckambu. CKaMbsl C YEJIOBEKOM BpallaeTcsl ¢ YIJIOBOH CKOpPOCThIO w1 = 4 paa/c. C KakoW yrioBOM
CKOPOCTBIO 2 OyIeT BpamiaThCsl CKaMbsi C YEIIOBEKOM, €CJIM MOBEPHYTHh CTEPKEHb TaK, YTOOBI OH
3aHSJI TOPU3OHTAIbHOE ToJI0keHue? CyMMapHBIii MOMEHT UHEPIMH YeJIOBEKa U CKaMbU J=5
Kkr - M? . Jlnuna crepxns £ = 1,8 M, Mmacca M = 6 xr. CYUTATh, 4TO LEHTP MACC CTEPIKHS C YETOBEKOM
HAXOJUTCS Ha OCH IJIaTPOPMBI.

162. Kakas paborta 4 OyneT coBeplieHa CUiIaMy TPaBUTAMOHHOTO TIOJISI IPU TMaIeHUH Ha 3eMITIO Tea
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 66CKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aUMHO MEPICHANKYISIPHBIX KOJICOAHHSIX, ypAaBHECHUS
KOTOpPBIX X = A1sinwit u Yy = A2C0swoat, tne A1 =8 cm, A2 =4 cm, 1= w2 = 2¢t. Hammucars ypaBHEHUE
TPACKTOPHUH U MOCTPOUTH e€. [lokazaTe HampaBiIeHUE ABUKEHUS TOUKH.

KonTpomnbnas padora Ne2.
Bapuant 2.

202. CKoIbKO aTOMOB COAEPKUTCS B PTYTH: 1) KomudecTBoM BemecTBa v= 0,2 MoJb; 2) Maccoit m =1
r?

212. B 6annone Haxonutcs ra3 npu temnepatype 71 =400 K. J{o kakoii Temriepatypsl 72 HaJl0 HarpeTh
ra3, 9ToObI €ro JaBJICHHUE YBEIHUMIOCh B 1,5 paza?

222. OmnpenenuTb CyMMapHYK KHHETHUYECKYIO SHEPrur0 FE; IOCTYNaTeJbHOIO JBUXKEHHUS BCEX
MOJIEKYJI Ta3a, HaXOJIAIIErocs B cocye BMecTUMOCThIO V = 3 11 moa gaBienuem p = 540 klla.

232. HaiiTu ynenbHbIe CpH cv, a Takoke MosisipHble Cp 1 CyTEIUIOEMKOCTH YTIIEKUCIIOTO ra3a.

242. OnpenenuTts CPeIHIO0 IITMHY CBOOOTHOTO Mpobera «£» MOJIEKYIIBI a30Ta B COCY/1€ BMECTUMOCTBIO
V=571 Maccarazsam=0,5r.

252. TIpu n30TepMUYECKOM paciimpeHnn a3ora npu temneparype 7 =280 K o0bvem ero yBenuduics B
nBa paza. OmpenenuTh: 1) COBEpIIEHHYIO MpPHU PaCHIMpeHHMH Taza paboty A; 2) usmenenue AU
BHYTPEHHEH SHepruu; 3) KOIM4IecTBO TEIUIOTH Q, moiydeHHoe ra3oM. Macca azota m = 0,2 kr.

262. N neanpHblii ra3 coBepiuaet nuki Kapao. Temneparypa 71TemooTiaTanka B yeTsipe pasza (N = 4)
0oJbIIe TEMITEPATYPBI TEIIONPHEMHHKA. KaKyo 10110 @ KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO 3a OJJUH
LUK OT TEIJIOOTIaTUMKa, ra3 OTAACT TeTJIONPUEMHHUKY?

272. Kakyro paboTy 4 Hag0 COBEPIIUTH MPH BHIITYBAHUU MBUILHOTO MY3BIPS, YTOOBI YBEIHYUTH €r0O
o6beM oT V1 = 8 cM® 110 Vo= 16 cM3? CuutaTh mpoliecc H30TEPMUUECKHM.

KonTtponbHast padora Ne 1.
Bapwanr 3.

103. JIBe aBTOMAIIIMHBI IBIXKYTCS TI0 JOPOTaM, YTOJI MEXTy KOTOPBIMH, @ = 60°. CKOpOCTh aBTOMAIITHH
01= 54 kM/4 1 v2= 72kM/4. C KaKOi CKOPOCTHIOV YAAISAIOTCIMAIINHBI OJHA OT JPYron?

113. Opynue, *KEeCTKO 3aKpeIJICHHOE Ha JKEJIE3HOJOPOXKHOW TaTGopMe, MPOU3BOIHUT BBICTPEN
BJ10JIb MOJIOTHA JKEJIE3HOU Joporu noA yriaoM a = 30° k TuHUM ropu3oHTa. OnpenenuTs CKOpocTh
Uz2oTKaTa miIaTGopMbl, €CIIM CHapPs BBUIETAET CO CKOpOCcThio U = 480 mM/c. Macca miatdopmbl
C OpyIueM U cHapsiiaMu Mz = 18T, Macca cHapsiga My = 60 kr.

123. Illap maccoit M1= 1 Kr IBHKETCS CO CKOPOCTHIO 01= 4 M/C M CTAJIKUBAETCS C IApOM Maccon
M2=2KT, IBUXYIIUMCS] HABCTPEUY EMY CO CKOPOCThIO v2 = 3 M/c. KakoBbI cCkopocTHU1 1 U2 IIapOB 1OCIIe
yaapa? Y aap cautarh aOCOIIOTHO YIPYTUM, IPSIMbIM, [IEHTPaTbHbIM.
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133. Tlpyxwuna xectkocThio k= 500 H/m cxara cumoit F = 100 H. Onpenenuts paboTy ABHENIHEH
CHJIBI, JOTIOJTHUTEHHO CKUMAIOIIEH MpYXuHY erie Ha Al = 2 cm.

143. Ha o6on maxoBuka nauamerpoM D= 60cMm HamoTaH mHyp, K KOHILy KOTOPOTO NPHUBSI3aH T'PYy3
Maccoid M= 2kr. Onpenenutb MOMEHT UHEpIUU JMaxoBHKa, OH, BpalllasiCb PaBHOYCKOPEHHO IOJ
JNEeMCTBUEM CUIIBI TSKECTHU TPy3a, 3a BpeMs t = 3¢ mpuoOpel yriioByr CKOpocTh @ = 9 pan/c.

153. Ilmardopma B Buae aucka nuamerpomMD= 3 M u Maccoit M= 180 Kr MOKeT Bpamarbcsi BOKPYT
BepTHKAITBHOU ocH. C KaKo# yriioBOi CKOPOCTHIO w1 OYIET BpamaThes 3Ta miardopma, eciii 1o ee
Kparo MONJET YeIoBeK MaccoiMz= 70 Kr co CKOpocThiov= 1,8 M/C OTHOCUTEIHHO TIIAT(HOPMBI?

163. 13 OeCKOHEYHOCTH HA MOBEPXHOCTh 3€MIIH IaIaeT METEOPUT Maccoir m = 30 kr.
Onpenenuts paboTy 4, KOTOpasi IPH 3TOM OyJET COBEPILICHA CUIIAMU TPABUTAIIMOHHOTO TOJIS
3emiu. YckopeHue cBOOOTHOTO MajieHusl § y MOBEPXHOCTU 3eMiIu U ee paaunyc Rcunrarhb
W3BECTHBIMHU.

KonTponsnas padora Ne 2.
Bapuant 3.

203. Bona npu Temmnepatype t = 4 C 3anumaer o6beM V = 1 cm®. OnpeienTh KOINYECTBO BENIECTBA
v 1 grcao N MosekyI BOJbI.

213. bannon BMectumocThio V = 20 11 3anonneH azotoMm mipu Temneparype T =400 K. Korna yacts raza
M3pacxo/ioBalid, naBieHue B OamioHe mnoHuswiock Ha Ap = 200 klla. Onpenenuts Mmaccy
Mu3pacxoioBaHHOTO ra3a. [Iporecc cuuTarh H30TEPMHUUECKUM.

223. KonmngectBo BemecTsa reyms v = 1,5 mounb, Temmeparypa 7 = 120 K. Onpenenuts cyMMapHyrO
KMHETUYECKYIO SHEPTHUI0 Ey MOCTYNATENbHOTO ABMKEHUS BCEX MOJIEKYJI ATOTO rasa.

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

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

253. [Ipu aquabaTHOM CXKATHH JIaBJICHUE BO3yxa ObuTo yBenmuueHo ot p1 = 50 klla no p2 = 0,5 MIla.
3areM mpu HEM3MEHHOM OOBEMe TemIiepaTypa Bo3ayxa ObUla TIOHIKEHA 1O TMEpPBOHAYAIBHOM.
OnpenenuTh JaBlieHUE p3 Ta3a B KOHIIE MpoIecca.

263. Ompenenuth paboTy A2 M30TEPMUYECKOTO CKaTus rasa, comepiiatomiero mukin Kapro KITJT
kotoporo #= 0,4, ecimu paboTa U30TEPMHUUECKOTO paciIupeHus papHa A1 = 8 JIxk.

273. Kakast sHeprusi E BBIICTUTCS TPU CIUSHAU JABYX Karelb pTyTd auamerpom di = 0,8 mmu dp =
1,2 MM B OIHY Karuiro?

KonTponbnas padora Nel.
Bapuant 2

104. MarepuanbHas TOYKa IBMXKETCS NPAMOJIMHEWHO C HadajdbHOM cKOopocThio vo = 10 m/c u
TIOCTOSHHBIM YCKOpEHHeM a = -5 M/c?. Ompenenuth, BO CKOIbKO pa3 MyTh s, TpPOiiIeHHbI
MaTepHaIbHON TOYKOM, Oy/eT MpeBbIaTh MOAYINb €€ nepeMeleHus Ar cinycts t = 4 ¢ nmocie Hayana
OTCUYETa BPEMEHHU.

114. Yenosek maccoit my = 70 kr, Oerymiuii co CKOpoCTbio v1 = 9 KM/, JOTOHSET TeNEXKKY Maccoi My
=190 kr, IBXKYIIYIOCS CO CKOPOCThIOV2 =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakoil CKOPOCThIO
CTaHET JBWUraTbcs Telekka ¢ dernoBekoM? C Kakoil CKOpPOCTbIO OyJIeT JIBUTAThCS TENEKKA C
YEJIOBEKOM, €CIIM YEJIOBEK JI0 IIPBIKKA Oexall HaBCTpeuy TelIexKe?

124. Ilap maccoif M= 3 Kr ABMKETCSI CO CKOPOCThIOD1= 2 M/C M CTAJIKUBAETCS C TIOKOSIIUMCS [IIapOM
maccoit m 2 = 5 kr. Kakas pabora Oyner cosepuieHa npu jaeopmanuu mapoB? Ygap cuuTath
a0COIIOTHO HEYNPYTUM, MPSMBIM, LIEHTPATbHBIM.

134. JIse npyxwunbl xectkocThioks = 0,5 kH/M u ko=l kH/M ckperuieHsl mapasmuiensHo. OnpeaeauTh
NOTEHIMATBbHYIO SHEprHio // TaHHOM cucTeMbl pu abcomoTHOM aedhopmarun AL =4 cMm.

144. Hutp ¢ mpuBsI3aHHBIMU K €€ KOHIIaM I'py3amMu mMaccamMud M1 = 50 r u mz = 60 r nepekuHyTa
yepe3 610k nuamerpoM D=4 cm. Onpenenuts MOMEHT uHepIuKuJ 0J10Ka, eciiu Mo AeHCTBUEM CHIIBI
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TSKECTU TPY30B OH MOTY4HI YIJI0BOE yekopeHue e= 1,5 pan/c?. TpeHueM u nmpocKanb3bIBAHUEM HUTH
1o 0JI0Ky peHeOpeYb.
154. IInardopma, umeromas GopMy AUCKA, MOXKET BpaIIaThCs OKOJIO BepTHKaNIbHOW ocu. Ha kpaio
w1atopmbl CTOUT yenioBeK. Ha kakoit yron ¢ moBepHercs miaTdopMa, eciu 4elIoBeK MONAET BIIOJIb
Kpas matopMbl U, 000i1s ee, BEpHETCs B HCXOIHYIO (Ha riatdopme) Touky? Macca miaatdopmbr My
= 280 kr, Macca yemoBeka m2 = 80 Kr.
164. C nmoBepxHOCTH 3eMIIM BEPTUKAJIBHO BBEPX MYIICHA paKeTa co CKOpocThio v= 5 kmM/c. Ha kakyro
BBICOTY OHA MOJHUMETCS?
I174. OnpenenuTs 4acTOTy V MPOCTHIX TAPMOHUYECKHUX KoJIeOaHUM rcka paguycoMm R =20 cMm oko1o
TOPU30OHTAILHOW OCH, TPOXOJSIIEH dYepe3 CepeAnHy paauyca JIUCKa MEepIeHIUKYISIPHO €ro
MJIOCKOCTH.

KonTponsnas padora Ne 2.

Bapuanrt 4.

204, Haiitu Mmossipayro Maccy M 1 Maccy My OAHOM MOJIEKYJIbI TOBAPESHHOM COJIH.

214. B 6amione BMecTUMOCThIO V = 151 HaxomuTcs aproH mox nasienueM P1 = 600 xlla u mpu
temneparype 71 = 300 K. Koraa u3 Gamnona ObLI0 B3STO HEKOTOPOE KOJIMUYECTBO ra3a, JaBliEHUE B
6ayuone nonusuioch 110 P2 = 400 klla, a Temneparypa ycranoBuiack 72 = 260 K. Onpenenuts maccy
MaproHa, B3ATOT0 13 6ayuIoHa.

224. Monsipaass BHYTpeHHsis1 dHeprusi Um HEKOTOPOTro JBYXaTOMHOTO Ta3a paBHa 6,02 kJ[/MOib.
Onpenenutb CPeIHIOI KHHETUYECKYIO SHEPTUIO <&gp > BPALIATENIbHOTO JABHKEHUS OJHON MOJIEKYJIbI
aTOro rasza. ['a3 cuurare uaeaIbHbIM.

234. B cocyne BMECTUMOCTBIO V= 6 11 HaXOAUTCS NMPHU HOPMAIbHBIX YCJIOBHSIX JIBYXaTOMHBIU Ta3.
Onpenenutsd TernoeMKocTb Cy 3TOro ra3a npu MNOCTOSSHHOM 00beMe.

244. Tlpu HOpMaJbHBIX YCIOBUAX AJTMHA CBOOOIHOTO mpodera < £ > MOJEKYJbl BOAOPO/a paBHA
0,160 mxm. Onipeiesuthb aAuameTp d MOJICKYJIbI BOIOPO/IA.

254. Kucnopona maccoit m = 200 r 3aaumaer oobeM V1 = 100 1 u Haxoautes oA nasienuem p1 = 200
klla. IIpu HarpeBaHuM ra3 paciupuics Mpu MOCTOSHHOM JaBieHuu A0 oobema V2 = 300 i1, a 3atem
ero gasieHue Bo3pocio 10 p3 = 500 klla mpu HensmenHoMm oO6beme. HaiiTu n3MeHeHne BHYTpEeHHEH
sneprumn 4U ra3a, COBepIICHHYIO Ta3oM paboty A u terory Q, nepeaannyro rasy. [Toctpouts rpadux
nporecca.

264. T'a3, coBeprarommii uka Kapro, otnan teruionpueMHuKy Termioty Q.= 14 k/[x. Onpenenutsb
Temmeparypy 71 TEMIOOTAATUMKA, €CIIU MpU TeMIieparype Teronpuemuuka 72 =280 K pabora nukiia
A =6 xJIx.

274. OnpenenuTh JaBJICHUE p BHYTPU BO3IYIIHOTO My3bIpbKa qruaMeTpoM d = 4 MM, HaXOISIIETOCs B
BOJIE y caMoll ee moBepXHOCTU. CuuTaTh aTMOC(HEPHOE 1aBJICHIUE HOPMAJIbHBIM.

KonTponbnas padora Nel.
Bapuanr 5.

105. Benocunenuct exana W3 OJHOrO MyHKTa B jApyroi. IlepByro TpeTb myTH OH Ipoexall co
CKOpOCThIO 01 = 18 KM/4. J[anee MOJOBHHY OCTaBIIETOCS BPEMEHH OH €Xall CO CKOPOCTBIO 02 = 22
KM/4, TIOCJI€ Yero /10 KOHEYHOI'O IyHKTa OH IIeJ MEeMIKOM CO CKOPOCThIO 03 = 5 KM/4. Omnpenenutsb
CPEZIHIOI0 CKOPOCTH (D)BEIOCUIIEIHCTA.

115. Konbkobexel, cTosi Ha KOHbKax Ha Jibay, OpocaeTKaMeHb MacCoi M1= 2,5 Kr MmoJ yrioM a =
30° k ropu3oHTyco ckopocThio v = 10 m/c. KakoBa Oynet HauanbHast CKOPOCThH VoJIBHIKECHHS
KOHBKOOEX11a, eciii Macca ero Mz= 60 kr? IlepemeniennemM KoHbKOOEXIIa BO BpeMs Opocka
npeHeOpeyb.

125. Onpenenuts KI1/1 aeynpyroro yaapa 6oiika maccoit m1= 0,5 T, magaromiero Ha cBaro Maccoi my
=120 kr. [Tone3HOW cUUTATh YHEPTUIO, 3aTPAUYCHHYIO HAa BOMBAaHUE CBaM.

135. Kakyro HY»XHO COBEPILUTH PabOTy A, 4TOOBI MPYKUHY skecTKOCThI0 k= 800 H/M, cxxaryro Ha x =
6 cM, JIOITOJTHUTEIBHO CkaTh HA A x = 8 cM?
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145. CreprxeHb Bpalaercss BOKPYT OCH, IPOXOAIIEH YEpe3 €ro CEpeANHY, COINIACHO YPAaBHEHUIO @ =
At+Bt3, tne 4 =2 pan/c,B = 0,2 pan/c’. OnpenennTs BpalAOIMii MOMEHT M, neiCTBYIOIM Ha
CTepXKeHb uepe3 Bpems t = 2 ¢ mocie Haydana BpamleHus, €CIM MOMEHT MHEPIUU CTePKHS J =
0,048 kr* M°.

155. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK M JIEPKUT B PYKE 3a OCh BEJIOCHUIIETHOE KOJECO,
Bpalllalolieecss BOKPYI CBOEH OCH C YIVIOBOM CKOpOoCThi0 w1 = 25 pan/c. Ock Koieca
pacrosoXeHa BEPTUKAJIbHO U COBMAanaeT ¢ ocbio ckaMbu JKykoBckoro. C Kakoil CKOPOCTBIO M2
CTaHET BpallaThCs CKaMbs, €CJIM MOBEPHYTh KOJIECO BOKPYT TOPU3OHTAILHON ocH Ha yroi o = 90°?
MOMEHT HHEpPIUH YeI0oBeKa M CKaMbi J paBeH 2,5 KT - M2, MOMEHT HHepImHu koneca Jo = 0,5 kr - M2,
165. Ilo xpyroBoii opOute BOKpyr 3emisn oOpamaercs CIyTHHK ¢ nepuoxom ' = 90 mwuH.
Onpenenuth BBHICOTY CIIyTHUKA. YCKOpEHHE CBOOOJHOTO MajieHus Jy MOBEPXHOCTU 3eMJIU U €e
paauyc R cuuTath U3BECTHBIMHU.

175. Onpenenuth niepuoj; T MPOCTHIX TAPMOHUYECKUX KosieOaHuit aucka paguycoMm R = 40 cMm okoJio
TOPU3OHTAIILHON OCH, MPOXOAIIeH Yepe3 00pa3yomyo UCKa.

KonTponbnas padora Ne 2.
Bapwuanr 5.

205. Onpenenuts Maccy M,0IHOW MOJIEKYJIbl YITIEKHUCIIOTO rasa.

215. JIBa cocyaa 0JJMHAKOBOTO 00BEMa cojiepKaT Kuciopoa. B oqHoM cocyne nasinenue p1 = 2 Mlla
u temnepatrypa 71 = 800 K, B npyrom p> = 2,5 Mlla, 7> = 200 K. Cocyasl coeqununu TpyoKoi u
OXJIaINJIM Haxos1Ieics B HUX Kuciaopon a0 temnepaTtypsl 7' = 200 K. Onpenenuts ycTaHOBUBIIEECS
B COCyJax JaBJICHUE p.

225. OmnpenienuTh CPeIHIO KHHETHYECKYIO DPHEPTHUIO () OJTHOM MOJIEKYIbI BojsiHOTO mapa 7' = 500 K.
235. OnpenenuTh OTHOCHUTENBHYIO MOJEKYJSpHYI0 Maccy Mr M MOJSpHYIO Maccy M rasa, eciu
Pa3HOCTh €ro YICNbHBIX TeII0EMKOCTEH ¢ - cv = 2,08 kJIx/(xr-K).

245. KakoBa cpenHss apudMeTHuecKass CKOPOCTb (») MOJEKYJ KHUCIOpPOAa IMPU HOPMAalbHBIX
ycnoBusax. Eciim u3BECTHO, UTO CpeaHssl [UIMHA CBOOOAHOTO mpobera («£» MOJIEKYJIbI KUCIOpOaa Tpu
3THX ycnoBusx paBHa 100 HM?

255. O6vem BoOpOIa IPU U30TEPMHUUYECKOM paciupenun npu temrneparype 7 = 300 K yBenmuamcs
B N = 3 paza. Onpenenuts paboTy 4, COBEPLICHHYIO Ta30M, U TEIIOTY Q, MOIyYEeHHYIO IPU ATOM.
Macca meogoposa pasHa 200 r.

265. a3, aBnssch pabOYMM BEIIECTBOM B LMKJIe KapHO, MOTy4nsI OT TEIUIOOTAATYHKA TermaoTy Q1 =
4,38 x/Ix u coepummu padory 4 = 2,4 x/lx. OnpenaenuTs TeMIeparypy TEIUIOOTIAaT4YHMKa, €CIIU
TeMmneparypa TemionpueMuauka 7>= 273 K.

275. TIpocTpaHCTBO MEXIy ABYMSI CTEKISTHHBIMH IapaUIeIbHBIMH TUTACTHHKAMH C TUIOMIAJIBIO
noBepxHocTd S = 100 cM? Kakaas, pacToNokKeHHBIMK Ha paccTosHuM £ = 20 MKM JpyT OT Jpyra,
3arnojaHeHo BoAou. OnpenenuTs cuity F, nprXuMaroniyro miacTUHKU APYT K Apyry. CuutaTb MEHUCK
BOTHYTBIM C TaMeTpoM J, paBHBIM PaCCTOSIHUIO MEK/TY TIACTHHKAMH.

KontponbHas pabota Nel.
Bapwnasnr 6.

106. Tenmo Opomreno moj yrioMm o = 30° K TOPU30OHTY cO CKOpocThio vo= 30 M/c. KakoBbel OymyT
HOPMaJbHOE @, ¥ TAHTEHIIMAILHOE d;YCKOPEHUs Tena yepes Bpemsit = 1 ¢ mocie Havyana ABUKEHUS?
116. Ha moiy CTOUT TeleXKa B BUJC JUIMHHOHN JIOCKH, CHA0XCHHOM JITKUMHU KosiecaMu. Ha ogHOM
KOHIIE JJOCKM CTOUT 4esoBeK. Macca ero m1 = 60 kr, macca 1ocku Mz= 20 kr. C Kakoi CKOpPOCTHIO
(oOTHOCHTENBHO TMOJIa) OyIeT JABHTAThCS TeEJeXkKa, €CIW 4YeJOBEK IOWIET BIOJIbL HEe CO
CKOpPOCTBIO (OTHOCUTENIFHO JOCKK) v = 1 M/c? Maccoii kojiec u TpeHHeM IpeHeOpeyb.

126. Illap maccoii m1= 4 KT IBHIKETCS CO CKOPOCTBIO 01= 5 M/C M CTAJIKUBAETCS C IIIAPOM MacCOM Mp=
6 KT, KOTOPBI JIBIKETCS €My HABCTPEUy CO CKOPOCThIO 0= 2 M/c. OmnpeaenuTs CKOPOCTH u1r Uz
IIapOB MOCE yaapa. Yaap CIUTaTh a0CONOTHO YIIPYTUM, MPSIMBIM, IIEHT paTbHBIM.
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136. Ecnu Ha BepXHUI KOHEI] BEpTHKAIBHO PACIIONI0KEHHONW CTUPATIBbHOM MPYXHUHBI TOJI0XKUTH TPY3,
TO TIpYKHHA coxkmeTcsa Ha A€ = 3 mM. Ha CKOJIBKO COKMET IPYKUHY TOT K€ TPY3, YIIABIIUN Ha KOHEI]
NPYXXHHBI C BRICOTBI h= § cM?

146. Tlo rOpu30OHTAIBHOM IJIOCKOCTH KATUTCS JAHUCK CO CKOpOCThi0 v= 8 w/c. OmnpeneiauTb
KOO(QQUIMEHT COMpPOTHBICHHS, €CIU MJUCK, Oyaydu TpeJoCTaBICHHBIM camMoMmy ce0e,
OCTaHOBWJICS, POt MyTh S= 18 M.

156. OgHopoaHbIi cTep>keHb HHOM £ = 1,0 M MOKeT CBOOOAHO BpAIIaTHCS BOKPYT TOPU30HTAIEHON
OCH, MPOXO/SIIEH Yyepe3 OJIMH U3 ero KOHLOB. B n1pyroii koHel abCOMIOTHO HEYNPYTo yAapseT Mmyis
Maccod M = 7 r, Jersas NeprneHIuKyIIpHO CTEPKHIO U ero ocu. Onpenenuts Maccy M CTEpiKHS,
€CJIM B pe3yJIbTaTe MONaJAaHNs IIyJIM OH OTKIOHUTCS Ha yroia a = 60°. IIpuHATh CKOPOCTH MYJIH
=360 m/c.

166. Ha xakoM pacCcTOSHUM OT IIEHTpa 3€MJIM HaXOAWUTCS TOYKa, B KOTOPOH HampsHKEHHOCTh
CYMMAapHOT0 IpaBUTAIMOHHOTO 1oJig 3emiu 1 Jlynel paBHa Hymo? [IpunsaTe, utro Macca 3emin B 81
pa3 6osbiie Macchl JIyHBI M UTO pacCTOSHUE OT LeHTpa 3emin 10 Hentpa Jlynsr paBHo 60 pagmycam
3emun.

176. Omnpenenutry mnepuon 71 KojdeOaHWH MATEMATHYECKOTO MAsATHHKA, €CIHM €ro MOIYJb
MaKCHUMAaJIBHOTO TiepemenieHus Ar= 18 cM 1 MakcuMasbHasi CKOPOCTh Umax— 16 cMm/C.

KonTponbHas padora Ne 2.
Bapuanr 6.

206. OmpenenuTh KOHIIGHTPAIMION MOJEKYJ HAXOMSIIETOCS B COCyAE€ BMECTUMOCThIO V = 21
KonuyecTBo BemecTBa v kuciaopoaa paBHo 0,2 MOJb.

216. BpaucnauTh IUIOTHOCTH p a30Ta, HaXoAsAUlerocs moj navieHueM p = 2Mlla u umeromero
temnepatypy 7 =400 K.

226. OnpenenuTh CPeTHIOK KBAAPATUIHYIO CKOPOCTH (D) MOJICKYJIBI Ta3a, 3aKIIOYCHHOTO B COCY/I
BMecTUMOCThIO V =2 11 mox naBieHueM p = 200 kIla. Maccarazam=0,3 r.

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

246. Kucnopon Haxomurest mox gasineHueM P = 133 ulla mpu Temmeparype 7 = 200 K. Beraucnuts
CpeIHEe YMCIIO (Z) CTOJIKHOBEHUI MOJIEKYJIbI KUCIOPO/Aa IPU THUX YCIOBHAX 3a BpeMs = 1 c.

256. Azot maccoit m= 0,1 kr 6buT H300apHO Harpet ot Temneparypsl 71 = 200 K no temmeparypsr 7>
=400 K. Onpenenuts paboTy 4, COBEpILICHHYIO Ia30M, MOJYyYEHHYIO UM TerioTy Q u usmenenue AU
BHYTPEHHEHN HEPTUU a30Ta.

266. T'a3, cosepmaroumii 1ukn KapHo, ornan teruionpueMHUKY 67% TEIUIOTHI, MOJYYEHHOW OT
terioornatuuka.  Omnpenenuth  Temneparypy 72  TEIUIONPUEMHHKA, €ClId  TemrepaTypa
TermootnaTunka 71 = 430 K.

276. ['muiepyH MoIHSUICS B KaWUIIPHOU TpyOKe auamerpom kaHana d = 1 MM Ha BbicoTy h = 20 MM.
OnpenenuTs MOBEPXHOCTHOE HATSKEHHE o IiHLiepuHa. CUNTaTh CMauMBaHHUE MOJTHBIM.

KontponbHas pabota Nel.
Bapwanr 7.

107. MarepuanibHasi TOYKa JBHXKETCS 0 OKPYXHOCTH C TOCTOSIHHOW YIIIOBO# CKOPOCThIO ® = 7/6
pan/c. Bo ckonbko pa3 myTh As, MpoWaeHHBIH TOUKOW 3a Bpems t=4 c, Oyaer Oonblie MOAyJs ee
nepemetenus 42? [IpuHaTh, 4TO B MOMEHT Hayajia OTCYETa BPEMEHU paguyCc-BEKTOP I, 3a1at0ni
MOJIO’KEHNE TOYKH Ha OKPYKHOCTH, OTHOCUTEIFHO UCXOTHOTO TOJIOKEHHS ObLT MOBEPHYT Ha YTOJ (o
= n/3pan.

117. Cuapsin, neTeBimii co ckopocThio v = 400 mM/c, B BEepXHEN TOUKE TPACKTOPUU pa3opBayCT HA
JIBa OCKOJIKA. MeHBIIUH 0CKOJIOK, Macca KoToporo coctapiseT 40% oT Macchl cHapsiaa, MoJIeTeN
B MIPOTUBOIIOJIOKHOM HaMpaBIEHUU cO ckopocThioUr = 150 m/c. Ompenenuts CKOpocTh Uz 60Ib-
IIeT0 OCKOJIKA.
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127. V3 cTBOMIa aBTOMATHUYECKOTO MUCTOJETa BhIIeTeNa myist Mmaccoit mi= 10 r co ckopocthio o= 300
Mm/c. 3aTBop mucToieTa MaccoiMz = 200 r mpMKUMAETCs K CTBOJTY MPYKHHOM, )KECTKOCTh KOTOPO# K
= 25 xkH/m. Ha kakoe paccTosiHue OTOWIeT 3aTBOp nocie BeicTpena? CuuTaTh, YTO MUCTOJIET KECTKO
3aKperUIeH.

137. V3 npy>KMHHOTO MUCTOJIETA C NPYXKHHOM KecTKocThio K = 150 H/m Obu1 mpou3sBesieH BbICTpe
nynei Mmaccoit m = 8 r. OnpenenuTs CKOPOCTh 0 MYJIU HPU BBUIETE €€ U3 MUCTOJIETa, €ClU MPYyKUHA
ObL1a ckata Ha Ax= 4 cm.

147. Onpenenuth MOMEHT CHJIBI M, KOTOPBIH HEOOXOAUMO MPHWIOKUTH K OJIOKY, BpaIlaromeMycs ¢
yacToToi N = 12 ¢, uT06BI OH OCTaHOBMIICA B TeueHHe BpeMenH A= § c. Jlnamerp 6moka D = 30 cwm.
Maccy 6:10ka M = 6 KT CYUTaTh pABHOMEPHO pacIpeie]IeHHON o 0001y.

157. Ha kpato mnatdopMbl B BUJE AHUCKA, BPAIAIOLIEHCs IO MHEPLHUU BOKPYT BEPTUKAJIbLHOM OCH C
yacToToif Ni= 8 MHUH, cTOMT uemoBek Maccoii Mi = 70 kr. Korja uenmosek mepemiesn B HEHTP
nnatopMEl, OHA CTala BpamaThcs ¢ yacToToil Nz 10 muu™. Onpenenuts Maccy My TnaThOPMEL.
MOMEHT UHEPLMH YeIOBEKa PACCUUTHIBATH, KaK JIJIsl MaTepPUAIIbHOW TOYKH.

167. CriyTHHK oOpaliaeTcsi BOKpYr 3eMild 10 KpyroBoii opoute Ha Beicote h= 520 km. Onpenenutsb
nepuo/1 OOpalleHus CIIyTHUKA. Y CKOpeHUE CBOOOHOIO0 NMaJeHUs § y HOBEPXHOCTH 3€MJIIU U €€ PAINyC
R cunTath N3BECTHHIMU.

177. MartepuanbHasi TOUKa COBEpIIAET MPOCTbIE TAPMOHUYECKUE KOJIEOAaHUS TaK, YTO B HAYaJIbHBIM
MOMEHT BpeMeHH cMelleHneXo = 4 cMm, a ckopocts vo= 10 cm/c. Omnpenenuts ammutyny A u
HavanbHYIO (aszy @o konedaHwmii, eciu ux nepuox 7' =2 c.

KonTpomnbHas padora Ne 2.
Bapnanr 7.

207. OnpenenuTh KOJUYECTBO BEIIECTBA V BOJOPO/A 3ANOIHSIIOIIEro cocya oobemoM V= 3 1, eciu
KOHIIGHTpAIMS MOJIEKYI ra3a B cocyze N= 2-10%8 v3,
217. OnpenenuTb OTHOCUTENBHYIO MOJIEKYJIAPHYIO Maccy My rasa, eciu npu temmneparype 7 = 154 K
¥ napyiennd p = 2,8 MIla oH uMeeT mIoTHOCTH P= 6,1 Kr/M>,
227. Bonopon Haxomutes npu temneparype 7= 300 K. Haiftu cpeaHioro KHHETHYECKYIO SHEPTHUIO
(€¢p) BPAIIATEIILHOTO JIBM)KEHUS OJTHOW MOJIEKYJIBI, 8 TAKXKE CYMMapHYI0 KHHETHYECKYIO SHEPTHIO Fj
BCEX MOJIEKYJI 3TOTO ra3a; KOJIM4ecTBO Bojgopoaa v= 0,5 Mob.
237. Haiitu ynensHble oyt cp 1 MoJisipabie Cy 1 Cp TETITIOEMKOCTH a30Ta U TSl
247. TIpun KakoM JIaBJI€HUU p CPEeHss AIMHA cCBOOOJHOTO Ipolera «£» MOJIeKys a30Ta paBHa 1 M, eciu
TemmepaTypa raza t = 10° C?
257. Bo ckosbKo pa3 yBenIu4IUTCst 00beM BOAOPO/a, COAECPKAIINN KOTHMUECTBO BEIIECTBA v=0,4
MOJIb TIPY M30TEPMHUYECKOM PACIIMPEHUH, €CIIH TP 3TOM a3 MOJIYYUT KosmdecTBo TernoTel Q= 800
JIx? Temneparypa Bonopozna 7'= 300 K.
267. Bo ckombkO pa3 yBeaWuuTCA Kod(D(HIMEHT IMoie3Horo JaedcTBus # mukina KapHo mpu
HOBBILEHUU TeMmIepaTypel Temnooraarduka or 71= 380 K mo 77 = 560 K? Temneparypa
teronpuemanka 72= 280 K.
277. B Bozy omylleHa Ha O4€Hb MAIYIO NIyOHMHY CTEKIsSIHHas TpyOKka ¢ muaMeTpoM kaHana d = 1 mwm.
Omnpenenuts Maccy M BOAbI, BOLIEAIIEH B TPYOKY.

Bapmnanr 8.

108. MarepuanpHas TOYKa JABHKETCS B IUIOCKOCTH Xy COTJIACHO ypaBHEHMsIM x = A1 + Bit + Cit’m y
= Ay + Bot + Cat?, tne B1 =7 m/c, C1 = -2 m/c?, B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOIy/TH CKOPOCTH
¥ YCKOPECHHSI TOYKH B MOMEHT BpeMeHu t =5 c.

118. JIBe omuHakoBble JoAku Maccamu M= 200 kr kaxmas (BMECT€ C YEIOBEKOM U TPY3aMH,
HaXOJAIIMMHUCS B JIOJKAaX) JBMKYTCS Tapa/UICIbHBIMH KypcaMH HaBCTpedy JIpyr Jpyry ¢
OJIMHAKOBBIMH CKOpocTsMu v = 1 M/c. Korja 101k mopaBHSINCH, TO C TIEPBOM JTOJKU Ha BTOPYIO H CO
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BTOPOH Ha TEpPBYIO OIHOBPEMEHHO MepedpachiBaioT rpy3sl MaccamuMi = 200 kr. OnpenenuTsb
CKOPOCTH U1 U U2JIO/IOK TOcTie epedpachiBaHUsI TPY30B.

128. [lap maccoit M1 =5 Kr IBMXKETCS CO CKOPOCTHIO 01 = 1 M/C M CTaIKUBAETCS C TOKOSIIUMCS [IIapOM
Maccoi Mz = 2 kr. OmnpeneanuTb CKOPOCTH Ui U Uz IIapoB Mocie yaapa. Yaap cuuTarh abCOJIIOTHO
YIPYTUM, TIPSIMBIM, [ICHTPAJIBHBIM.

138. HanereB Ha nipyxuHHBINA Oydep, Baron mMaccoit m = 16 T, nBuraBmuiics co ckopocthio v = 0,6
M/C, OCTaHOBHJICS, C)KaB MpykuHy Ha A{ = § cM. Haiitu 001yto xecTkocThK mpyxun Oydepa.

148. biok, nmeromuii popmy aucka maccoit m = 0,4 kr, Bpamaercs moJi ACHCTBUEM CUJIbI HATSHKCHHS
HUTH, K KOHIIAaM KOTOPOM MOJIBEIEHBI Ipy3bl Maccamu My = 0,3 kr u M2 = 0,7 kr. OnpeaeauTs CUIbl
HaTsDKeHust 71 v T2 HUTH 10 00€ CTOPOHEKI OJI0Ka.

158. Ha kparo HemoaBuxkHOM ckambH JKykoBckoro nuamerpom D = 0,8 M 1 Maccoit My = 6 KT CTOUT
yesioBek Maccor My= 60 kr. C Kako# yriioBOM CKOPOCTBHIO (» HAYHET BpPaAIaThCsl CKaMbsl, €CITH YEI0OBEK
MOMMAaeT JIETSIIMI Ha Hero Msia Maccoit m = 0,5 kr? TpaekTopus Msiua ropu30HTaIbHA U TPOXOIUT Ha
paccrostauul = 0,4 M oT ocu ckaMbu. CKOpPOCTh Msi9a v = 5 M/C.

168. OmnpenenuTs TMHEHHYIO U YTTIOBYIO CKOPOCTH CIYTHUKA 3eMJIH, 00palalonierocs mo Kpyropou
opouTe Ha Beicote h = 1000 kM. Y ckopeHre cBOOOJHOTO MaJICHUS J Y TOBEPXHOCTH 3EMIU U €€ PainyC
RcunTath U3BECTHBIMHU.

178. CknanpiBaroTcs JBa KOJEOAHUS OJMHAKOBOTO HAIPABJIICHHUS W OJMHAKOBOTO TMEPHOIA: X1 =
Axsinort v xz = Azsinwz(t + 1), e A1 = A2 =3 cM, 01 = w2 = wct, 1= 0,5 ¢. OnpesenuTh aMIIUTYLy
A W HavanbHYIO (a3y @ope3yabTUpyromero koiebanus. Hammcate ero ypaBHeHnue. IlocTpouTh
BEKTOPHYIO Auarpammy s MomeHTa Bpemenut = 0.

KonTponbHas padora Ne 2.
Bapuanr 8.

208. B Gamtone BMecTHMOCTBIO V= 3 11 comepkuTcsi Kuciaopon maccoim = 10 r. OmpenenuTs
KOHIIGHTPALMIO NMOJIEKYJI Ta3a.

218. Haiitu motHoCTh P a3ota npu temneparype 7 =400 K u naBnenun p =2 MIla.

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

238. BBI4HCIUTH yenbHbIE TET0EMKOCTH Ia3a, 3Has, 4To ero MomspHas Macc M = 4 - 10 kr/monb u
otHoureHue termoemkocreit C,/Cy = 1,67.

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

258. Kakas pabota 4 coBeplaeTcst Mpu U30TEPMUUYECKOM PAaCUIMPEHUH BOJOpOJa Maccod M= 5 T,
B3siTOro npu temneparype 7 = 290 K, ecnu o0bem raza yBelnuuBaeTcs B Tpu pasa?

268. N neanbHas TemioBas MamuHa padoraet no uukiy Kaprao. Temneparypa teriootaatuuka 71 =
500 K, remnepatypa temmonpuemuuka 72 = 250 K. Onpenenuts Tepmuuecku KIIJ] # mukna, a Takxke
paboty A1 pabouero BellecTBa MpPU H30TEPMUYECKOM PACIIUPEHUH, €CIIU NPU HU30TEPMUUYECKOM
caTUU coBepieHa pabora A>= 70 [Ix.

278. Ha ckonpko pdaBieHHE P BO3AyXa BHYTPU MBUIBHOTO ITy3bIps OOJbIIE€ HOPMAJIBHOTO
aTMoc(epHOTo AaBICHUS Po, €CITH THAMETP My3bIps 0= 5 Mm?

KonTponbHas pabora Nel.
Bapuanr 9.

109. o kpato paBHOMEPHO BpalaloIIENCs ¢ YIJIOBOH CKOpPOCThIO @ = 1 paja/c miaTdopmbl UIET
4yenoBeK u o0xonut miatdopmy 3a Bpems t = 9,9 c. KakoBo Hambosbiiee YyCKOPEHHUE 0 IBHKCHHS
yesoBeka oTHocuTesbHO 3emin? [Ipunarte paauyc miardopmel R =2 M.

119. Ha ckoJIbKO TIepeMeCTUTCSl OTHOCHTEIBHO Oepera yioaka JumiuHou € = 3,5 M u Mmaccoit my = 200 xr,
€CIIM CTOALINM Ha KOpMe 4eJoBeK Maccoil Mz = 80 kr mepemecTUTCs Ha HOC JoAKU? CUUTaTh JOJAKY
PAacIIoNIOKEHHOH TEPIICHIUKYIISIPHO Oepery.
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129. U3 opynusi, HEe HMMEIOLIET0 MPOTUBOOTKATHOIO YCTPOWCTBA, MPOM3BOIWIACH CTpeibda B
TOPU30HTAILHOM HampasiieHuu. Koraa opynue ObUIo HEMOABHMKHO 3aKPEIICHO, CHAPS BBUIETEN CO
CKOopocThIo v1 = 600 M/c, a KOT/1a OPYIUIO AAJTK BO3MOKHOCTH CBOOOHO OTKATHIBATHCS HA3a/1, CHAPST
BBUIETEI CO CKOPOCTHIO 02 = 580 M/c. C KaKoil CKOPOCTHIO OTKATUIIOCH TIPU ATOM opyue?

139. Ilens mmHONW £ = 2 M JIGKHAT Ha CTOJC, OJHHMM KOHIIOM CBHcas co croia. Ecou pimHa
CBENIMBAIOMIEHCS YACTH TIPEBBIIAET +/3(, TO LIeMb COCKANB3BIBAET cO cToNa. OMmpeeNuTh CKOPOCTh U
LIENY B MOMEHT €€ OTpbIBa OT CTOJA.

149. K kparo crosia mpukperuieH 00k, Yepes 010k mepeKuHyTa HeBecoMasi U HEPACTSHKUMask HUTh, K
KOHIIaM KOTOPOI MpUKpPeEIrieHbl rpy3bl. OUH Ipy3 ABHXKETCS 10 TOBEPXHOCTH CTOJIA, a APYTO - BAOIb
BepTHKamy BHU3. Onpenenutb koddduuuenT frpeHns Mexay MmoBEpXHOCTSIMHU Tpy3a M CTOJA, €CIIH
MAacchl KaKJIOTO TPy3a M Macca 6I0Ka OJMHAKOBBI M TPY3bl JBIDKYTCA C YCKOPEHHEM a= 5,6 M/c?.
[Tpockanib3pIBaHHEM HUTH 1O OJIOKY M CHIION TpEeHHUs, IEHCTBYIOIIEH Ha OJIOK, MpeHeOpeyb.

159. T'opuzonTtanpHas miatdhopma maccoid My = 150 Kr Bpamaercs BOKPYT BEPTHKAJIbHOW OCH,
IPOXOISIEi uepe3 HeHTp MIaThOPMBIL, ¢ 4acToToi N= 8 munL. UemoBek Maccoii My = 70 KT CTOUT Ipu
3TOM Ha Kpato miaargopmbl. C Kakol YIriioBOW CKOPOCTBIO (» HAYyHET BpallaThes MaTdopma, eciu
4eJIOBEK mepeier oT kpas miatgopmsl K ee neHTpy? Cuurath miaardopMy KpYribiM, OJHOPOIHBIM
JTUCKOM, a YeJIOBEKa — MaTepPHabHON TOUKOM.

169. KakoBa macca 3emim, eciy W3BecTHO, uTo JlyHa B TeueHme rona coBepiiaer 13 oOparieHuit
BOKpYT 3eMili M paccTostHue oT 3emuu 10 JIyHe! paBHO 3,84 - 108 Mm?

179. Ha rmaagkoM TOpU3OHTAJIRHOM CTOJNE JEKUT map Maccod M = 200 r, NMpUKpErIeHHBIA K
TOPU30HTAILHO PACIIOJIOKEHHOM JIETKOM MPYKUHE ¢ )KecTKoCcThio k= 500 H/M. B map nmomanaer mysis
maccod m = 10 r, nerstmas co ckopocthio v= 300 M/c, m 3acTpeBaeT B HeM. l[IpeneOperas
nepeMenieHreM apa BO BpeMs ylapa U CONPOTHUBIIEHHEM BO3AyXa, ONPEACIUTh aMIUIUTyny A u
nepuon T xoneGaHMii mapa.

KonTponbHas padora Ne 2.
BapuanT 9.

209. OnpenenuTh OTHOCUTEIbHYIO MOJEKYJSpHYIO Maccy My: 1) BoIbl; 2) yrieKUCIOro rasa; 3)
IIOBAPEHHOM COJIH.

219. B cocyne BMectuMocTthio V = 40 51 HaxonuTcs kuciopoa npu temmneparype 7' = 300 K. Korga
4acTh raza U3pacxo/I0Baliv, JlaBlieHue B OayuioHe noHusuiaoch Ha Ap = 100 kIla. Onpenenuts Maccy
Mu3pacxoa0BaHHOrO Kucinoposa. [Iporece cuntaTh U30TEPMUUECKUM.

229. B a30Te B3BeIICHBI MeTbUaIINe TBUTHHKH, KOTOPBIE IBHXKYTCS TaK, KaK €CJIA ObI OHH OBLITH OYCHb
KPYITHBIMU MOJIeKyTaMu. Macca ka0 meumuHKH paBHa 6 - 10720 r. I'a3 naxoaures npu TeMnepatype
T = 400 K. Onpenenuts cpeHUE KBAJIPATUYHBIE CKOPOCTH (Uxe), @ TAKIKE CPEIHHE KHHETHYECKUE
SHEPTHUU (gn) MOCTYNATEIBHOIO IBUKEHUS MOJIEKYJIbI a30Ta U MBUTUHKH.

239. TpexaToMHEIi ra3 mof gaBiaenueM p = 240 kI1a u remmepatype t = 20° C 3anumaer 06nem V = 10
1. OnpenenuTs TeI0eMKoCTh Cp 3TOT0 rasa npu MOCTOSSHHOM JIaBJICHUU.

249. Cpemusis mmuHA ¢cBOOOIHOTO 1podera («£» MOJEKYIBI BOJOPO/a PH HEKOTOPBIX YCIOBUSIX PaBHA
2 mMM. HaiiTl I0THOCTE p  BOAOPOJA IPU ITHUX YCIOBHSIX.

259. Kakas nonst w1 KonmdecTBa TEIUIOTH Q, OBOIMMOTO K UACATHPHOMY ITBYXaTOMHOMY Ta3y IMpH
n300apHOM TpoLecce, pacXoayeTcs Ha yBennueHue 4 U BHyTpEeHHe! SHepIruu ra3a u Kakas A0 w2 —
Ha paboty A pacmmpenus? PaccMoTpeTsh Tpu ciydas, eciiv ra3: 1) 0JHOAaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBII.

269. T"a3, corepmaromniuii ukia KapHo, moydaer teriory Q1= 84 xJlx. Onpenenuts padoty A rasa,
ecnu TeMrepatypa 71 TeImIo0TIaTYMKa B TPH pa3a BBIIIE TeMIIepaTypsl 72 TEIJIONPHEMHHUKA.

279. Bo3aymiHblil my3slpek guamMeTpoM 0= 2,2 MKM HaXOJWUTCS B BOJC y CaMOM €€ MOBEPXHOCTH.
OnpenenuTsb MIOTHOCTB p BO3/lyXa B ITy3bIPbKE, €CIIM BO3/AYX HaJ ITOBEPXHOCTHIO BOIbI HAXOIUTCS MIPH
HOPMAJTbHBIX YCIIOBHSIX.

3 cemecTtp
KontponbHast pabora Ne 3.
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Bapuanr 0.

310. Paccrostaue d mexay aBymsi ToueuHbiMu 3apsinamu Q1 = 2 uKn u Q2 = 4 nKan paBHOG0 cm.
Onpenenuth TOYKY, B KOTOPYIO HY>KHO TIOMECTUTh TpeTui 3apan Qs Tak, yToObl cHUCTeMa 3apsioB
HaXoaWIach B paBHOBecHH. Onpenenuts 3apsaa Q3 v ero 3HaK. Y CTOWYMBOE WM HEYCTOWYHBOE OyIeT
paBHOBecHE?

320. /IBe TpeTru TOHKOTrO Kojblla paauycoM R = [0 cm HecyT paBHOMEpPHO pacHpeAe]ICHHBIA C
JUHEHHOM MIIOTHOCTHIO T = (),2 mxKn/m 3apsia. OnpenaennuTh HapsKEHHOCTh £ JIEKTPUYECKOTo MO,
CO3/1aBa€MOTr0 pacrpeieIeHHbIM 3aps0M B Touke O, COBMAJAIONICH C IEHTPOM KOJIbLIA.

330. Ha nByX KoOakCHaimbHBIX OECKOHEUHBIX IWIMHApaX paguycamu R wu 2R paBHOMEpHO
pacrpeziesieHbl 3apsabl C MOBEPXHOCTHBIMH IJIOTHOCTAMHU 01 U o2(puc. 1). Tpedyercs: 1) ucnons3ys
teopemy Octparpajckoro-Iaycca: Haiitu 3aBucuMOCTb E (I) HAPSHYKCHHOCTH 3JICKTPUYECKOTO MOJIS
oT paccrosaus Juist Tpex oosacteid: |, [ u 1. [Ipusate o1 = -0, 02 = 40. 2) BBIYUCIUTH HAITPSHKEHHOCTH
E B TOuKe, yIajreHHOM OT OCH LIWJIMHJIPOB HA pacCTOsIHUE I, U yKa3aTh HAIPAaBICHHE BEKTOpa E.
Hpunsatee = 30 nKu/m?, r = 4 R; 3) noctpouts rpadux E (r).

340. Toukasi kBajpaTHasl paMKa PaBHOMEPHO 3apspKeHA C JTMHEWHOW IUIOTHOCTHIO 3apsima 7 = 200
nKn/m. OnpeaenuTs NOTEHIUAT ¢ M0JI B TOUKE [IEPEeCeUeHUs TuaroHaiei.

350. DAEeKTPOH ABMXKETCS BAOJb CUIIOBOW JTMHUU OJHOPOAHOTO JIEKTPUIECKOTO MOJsl. B HEeKoTOopoit
TOYKE I10JIs1 ¢ MOTEeHUUAIOM @1 = /(0 B 31eKTpoH umen ckopoctsb V1 = 6 Mu/c. OnpeienuTh NOTeHIral
(2 TOYKH TIOJISL, TOWS 1O KOTOPOH 3JIEKTPOH MOTEPSET MOJIOBUHY CBOEH CKOPOCTH.

360. ITnockuii KOHAEHCATOp C TIOmAAbI0 mIacTHH S = 200 cwm? xaxnas 3apsyKeHa 0 Pa3HOCTH
norennuanoB U = 2 xB. Paccrosaue Mmexay ruiactuHamu 0 = 2 cm. JIUdJEKTPHK — CTEKJIO.
Onpenenuts 3Hepruro W osist KOHJI€HCaTopa U INIOTHOCTb SHEPTUU ) TTOJIS.

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

380. Cua TOoKa B 1€ M3MEHSETCS CO BpeMeHeM 1o 3akoHy | = lge™. Onpenenuts KOJTHYECTBO
TEIUIOThI, KOTOPOE BBIACTUTCS B MPOBOJHUKE compoTuBieHneM R = 20 Om 3a Bpems, B TEUECHUE
KOTOPOTO TOK YMEHBIIHTCA B € pa3. Kosdduiument o npunsaTs pasabM 2 - 102¢?,

777 p
/; N - - : J
= =i - - ; »/
S, IR, /
¥ A . /
[5) .y >
\

puc. 1

KonTponsHas padora Ne 4.
Bapuanr 0.

410. beckoHe4HO JIMHHBIN MPOBOJA ¢ TOKOM |= 50 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 2.
OnpenenuTh MarHUTHYIO MHAYKIHMIO B B Touke A, nexaied Ha OUCCEKTpHce MPSMOTo yria Ha
paccrostanu d = 10 cM OT ero BepIInHbI.

420. ITo kpyroBomy BUTKY paguycoM R =5 cm tedeT Tok | =20 A. BUTOK pacmonoxeH B 0THOPOTHOM
MarHuTHOM 1iosie (B = 40 MTi) Tak, 9T0 HOpMaJb K IIOCKOCTH KOHTYpa coctaBisier yron $=7/6 ¢
BeKTOpoM B. Omnpenennts n3mMeHeHne A7/ noTeHIuanbHON SHEPIMM KOHTYpa MPH €ro MOBOPOTE Ha
yroJl ¢= 1/2 B HANPaBJICHUN YBEIHUCHHS yriia & .

430. Tlo Torkomy ctepxHio umHONH ¢ = 40 cM paBHOMepHO pacmpeneicH 3apsax Q = 60 v K
CrepskeHb BpallaeTcs ¢ 4acToToit N= 12 ¢ OTHOCHTENbHO OCH, MEPNEHAUKYISAPHON CTEPKHIO U
MIPOXOJISIICH 4Yepe3 CTEp)KeHb Ha paccTossHUM a = (/3 OoT omHOro W3 ero KoHmoB. OmnpeaenuThb
MarHUTHBIH MOMEHT pm, 00YCJIOBJICHHBIN BpallleHUEM CTEPIKHS
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440. Non, nonas B MaruutHoe nosie (B = 0,01 m Tn), cran aBurarbes no okpykHOCTU. OnpenenuThb
KHHETHUYECKY0 3Hepruto 7' (B 3B) noHa, eciiu MarHUTHBII MOMEHT pm SKBUBAJICHTHOTO KPYTOBOI'O TOKa
pasen 1,6 - 1014 A-m2,

450. B ckpeleHHbIE TI0/T TPSMBIM yTJIIOM OJHOpOHbIe MarHuTHOE (H = 1 MA/M u snektpuyeckoe (£
= 50 xB/m) monst Bneren non. IIpu kakoit ckopocTu V noHa (10 MOAYIIO U HAIpaBJICHUIO) OH OynaeT
JIBUTATBCS B CKPEILEHHBIX MOJISAX MPSIMOJIMHEHHO?

460. Onpenenuth MarHUTHBIA MOTOK @, MPOHU3BIBAOINUN coleHOuA, ecnu jumHa £ = 50 cM u
MarHuTHBIM MOMEHT pm= 0,4 BO.

470. Konb1o u3 MeiHOro mpoBojia Maccoid M = 10 r nomemneHo B OJHOPOAHOE MarHUTHOE T10JIe

(B = 0,5 Tx) Tak, 4TO IMIOCKOCTH KOJIbIA COCTABIISAET yrod f = 60° ¢ TMHUAMH MAarHUTHOW UHTYKIIUH.
Onpenenuts 3apsaa Q, KOTOPBIN NPOWIET MO KOJbIY, €CJIU CHATh MarHUTHOE I10JIE.

480. VIcTouHUK TOKA 3aMKHYJIH Ha KaTymKy conpoTtusieHueM R =20 Om. Uepes Bpemsi t =0,1 ¢ Toka
| B karymke nocrurna 0,95 npenensHoro 3HadeHus. OnpenesinTh MHIYKTUBHOCTD L KaTyIIKH.

puc.2

KonTponbnas padorta Ne 3
Bapuant 1.

301. Toueunsie 3apsapl Q1 = 20 mx Ki1,Q2 = -10 mx Kn Haxomatcs Ha pacctosHuu d = 5 cm Apyr ot
npyra. OnpeaenuTb HapsiKEHHOCTh TOJIsl B TOYKE, YAAJICHHOUW Ha 1 = 3 ¢m OT MepBOro v Ha I = 4
cm OT BToporo 3apsia. Onpenenuts Takoke cuily F, 1eicTByOLIyI0 B 3TONH TOUKE Ha TOUEUHBIH 3apsij
Q=1mx Kn.

311. Toukuit ctepkeHb AnuHOU £ = 20 cm HECeT paBHOMEPHO pacnpeeneHHbii 3apan ¢ = 0,1 uxKi.
Onpenenuth HANPSKEHHOCTh E AJIEKTPUYECKOTrO IMOJsI, CO3/1aBa€MOro pacIpe/ieIeHHbIM 3apsoM B
TOYKE A, JeXalleil Ha OCU CTEePKHS Ha PacCTOSHUM o = 2() cm OT ero KOHIA.

321. Ha nByx KOHIIEHTpHUYECKHX cdepax pamumycoM R m 2RpaBHOMEpHO pacmpeieneHbl 3apsbl C
MOBEPXHOCTHBIMU IIJIOTHOCTAMH 01 U 02 (pHc. 3). Tpebyetcs: 1) ucnonbzys reopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTH E(T) HaIpPSDKEHHOCTH 3JIEKTPUYECKOrO TOJSl OT PacCTOSHUS JUIsl Tpex
obmacreii: |, I u l1l. IIpunsts o1 = 40, 62 = 0, 2) BBIYUCIAUTD HAIPSHKEHHOCTh £ B TOUKE, yAaleHHON
OT IIeHTpa Ha paccTOsHME I, U yKa3aTh Hampasienue Bexropa E. [lpunsts o = 30 uKa/m?, r =1,5R; 3)
nocTpouTh rpapuk Eg.

331. JlBa Toueunbix 3apsga Q1 = 6 nKn u Q2 = 3 nKn HaxojsTcs Ha paccrossHuu d = 60 cm ApyT OT
npyra. Kakyio paboTy HE0OXOIUMO COBEPIINTH BHEIIHUM CHJIaM, YTOOBI YMEHBIIMTH PacCTOSHUE
MEXIy 3apsiiaMH BJ1Boe?

341. [TeunaKa Maccoit M = 200 mke, Hecymias Ha cebe 3apsaa Q = 40 nKn, BIeTena B dJICKTPHIECKOE
1ojie B HampaBJeHUU CUIOBBIX JuHUH. [locnme mpoxoxaeHus pazHoctd noteHuuanoB U = 200 B
NBUTMHKA UMeNa CKOpOCcTh 0 = 10 m/c. OnpeneanTb CKOPOCTh Do MBUITMHKH JI0 TOTO, KaK OHa BJIETeNa B
oJe.

351. Konaencaropsl eMkocThio C1 = 5 mx®@ u C2 = 10 mx® 3apshkensl 1o HanpsokeHuid Uy = 60 B u
Uz = 100 B cootBercTBeHHO. OmnpenenuTh HanpspKeHHE Ha OOKIaJKaxX KOHJAEHCATOPOB IOCHE MX
COCIMHEHUS OOKIIaIKaMH, UMEIOIIINMHU OJHOMMEHHBIC 3aPSIJIbL.

361. Karymka u aMnepMeTp COEAMHEHBI MOCIE0BATENIHO U TMOJAKIIOYEHbI K UCTOYHUKY Toka. K
KJIEMMaM KaTYIIKH TPHCOETNHEH BOJIBTMETP C CONPOTUBIICHUEM I = 4 kOMm. AMITEpMETp TIOKa3bIBAET
cuiy Toka | = 0,3 A, BonbT™MeTp Hanpspkenuss U = 120 B. OnpenenuTs conpoTuBieHne R karymku.
OnpenenuTh OTHOCUTENBHYIO IOTPEIIHOCTh &, KOTopas Oyzner [domylieHa Ipud HU3MEpEeHUHU
COIIPOTHUBIIEHUS, €CIIU TpeHeOpeyb CUIION TOKa, TEKYIIEro Yepe3 BOIbTMETP.
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371. 3aBpems t = 20 ¢ npu paBHOMEPHO BO3pACTABILEH CHIIE TOKA OT HYJISL 0 HEKOTOPOTO MAaKCUMYyMa
B MPOBOJHHUKE CONPOTHBICHHEM R = 5 Om BBIIETHIIOCH KOJIMYECTBO TEIIOTHIQ = 4 k/[oic. OnipeaenuThb
CKOPOCTb HapaCTaHUsI CUJIbI TOKA, €CJIU COMPOTUBIIEHUE TPOBOJHUKA R = 5 Om.

111

Puc.3

KonTponsHas padora Ne 4.
Bapuant 1.

401. beckoneuHo IIMHHBINA TTpoBOA ¢ TOKOM | = 100 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puC. 4.
Onpenenutbh MarHuTHYI0 HHAYKIMIO B B Touke O. Paguyc nyru R = 10 cm.

411. I1o nByM mapayjieibHBIM MPOBOJIaM ATUHOM £ = 3 M KaxkabIil TeKyT oquHaKoBbie TokH | = 500 A.
Paccrosinue d mexxny npoBonamu paBHo 10 cm. Onpenenuth cuity F B3auMoieiicTBUS IPOBOJIOB.
421. Tlo toHkomy Koisblly paaumycoM R = 10 cM paBHOMEpHO pacmpeneieH 3apsl C JIUHEHHOI
wioTHOCTEIO T = 50 HKI/M. KonbIto Bpamiaercss OTHOCHTENLHO OCH, IEPIICHIUKYISIPHONU TUIOCKOCTH
KOJIbIIa ¥ TIPOXO/IAILEH Yyepe3 ero ueHTp, ¢ yactoroi N = 10 ¢t Onpenenutb MarHUTHBIA MOMEHT Pm,
00YCJIOBJICHHBIN BpaIleHUEM KOJIbIIA.

431. JIBa MOHa pa3HBIX MacC C OJMHAKOBBIMH 3apsijaMU BJIETEIH B OJHOPOJIHOE MAarHUTHOE TOJeE,
CTaJIu IBUTaThCs 110 OKpYyKHOCTU paguycamu R1 =3 cm u R2 = 1,73 cm. Onpenenuths oTHOILIEHHE Mace
MOHOB, €CJI OHU MPOUUIH OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh NOTEHIUAIIOB.

441. TIpoToH BiIeTeN B CKpemeHHbIe 1o yrioM o = 120° maraurtroe (B = 50 M Ti1) u snexrpuueckoe
(E = 20 xB/m) nons. Onpenenuts yckopeHue a' mpoToHa, eciu ero ckopocts V (V| = 4 - 10° m/c)
NepneHauKysipHa Bekropam E u B.

451. Ilnockuit KOHTYp TIomanp S = 20 cM? HaXOJUTCS B OJIHOpPOJIHOM MarHuTHOM none (B = 0,03
Tn). OnpenenuTh MarHUTHBINA NMOTOK @, MPOHU3BIBAIOINN KOHTYP, €CJIU TIOCKOCTh €r0 COCTaBIISIET
yrois ¢ = 60° ¢ HarTpaBJIeHUEM JIMHUM NHIYKIIMH.

461. B ogHOpoxHOM MarHuTHOM moje (B = 0,1 Tm) paBHOMepHO ¢ wacToToit N = 5 ¢! Bpamaercs
crepkeHb JIMHOM ¢ = 50 CM Tak, 4TO IUIOCKOCTh €ro BpalleHUsi NEPHEeHAMKYJISApHA JIHHUSAM
HaIPSKEHHOCTH, & OCh BPAIIICHHS MPOXOIUT YePe3 OJIMH U3 €r0 KOHIOB. ONpeaeuTh HHIYIHPYEMYIO
Ha KOHIIaX CTePXHS pa3HOCTh MOTeHIHanoB U.

471. Conenony ceuernem S = 10 cm? coaepxut N = 10° BUTKOB. [Tpu cune Toka | =5 A maruutHast
WHAYKIUS B nonst BHYyTpH cojeHouaa paBHa 0,05 Tin. Onpenenuts HHAYKTUBHOCTE L coneHoupa.

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

KonTtponsHas padora Ne 3.
Bapuant 2.

302. Tpu ommHakoBbIX TodeuHbIX 3apsga Qi1 = Q2 = Qs = 2 uKn HaxomsTcs B BepIIMHAX
PaBHOCTOPOHHETO TPEYTOJbHUKA CO CTOpoHaMU o = [ () cm. OnipenenuTs MOAYJIb U HAIlPaBJICHUE CUITBI
F, nelicTByrorieii Ha OJIMH U3 3apsAA0B CO CTOPOHBI ABYX JPYTHUX.

312. Tlo ToHKOMY TOJIYKOJBILY paauyca R = /0 cm paBHOMEpHO pacmpenesieH 3apsj ¢ JMHCHHOU
IUVIOTHOCTBIO 7 = [ mxKin/m. OnpenenuTs HANPsHDKEHHOCTh £ AJIEKTPHUYECKOTO TOJIS, CO3aBaeMOro
pacrpezieIeHHbIM 3aps0M B Touke (), COBMAIa0IIEH C LIEGHTPOM KOJIbIIa.

322. Ha nByx KOHIEHTpHUYECKHX cdepax pamuycoM R u 2RpaBHOMEpHO pacmpeieneHbl 3apsbl C
MOBEPXHOCTHBIMU IUIOTHOCTSIMU 01 U 02 (puc. 5). TpeOyercs: 1) ucnonb3ysa reopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTb E(T) HAIpPSDKEHHOCTH 3JIEKTPUYECKOIO MOJS OT PacCTOSHUS JUISl TPEX
obmacreii: |, Il u lll. TlpunasaTe 01 = o, 62 =- 0; 2) BBIYUCIUTH HANIPSHKEHHOCTHh £ B TOUKE, YIAJICHHOM
OT LIEHTpa Ha PacCTosHue I, U yKa3aTh Hanpapienue Bekropa £. [punsats ¢ = 0,1 nKi/m?, r =3 R; 3)
nocTpouts rpaduk Ey.

332. DnexTpudecKoe IMmoJie CO3/aH0 3apsHKEHHBIM MPOBOASIIUM MIApOM, MOTSHIHAN ¢ kotoporo 300
B. Onpenenuts paboTy cuil moiist mo nepemenieHuto 3apsaa Q = 0,2 umxKn u3 Touku 1 B Touky 2 (puc.
6).

342. DnekTtpoH, oOJamaBIIMK KUHETHYEeCKOW 3Heprued 7 = [0 5B, Bierel B OJHOPOIHOE
AIIEKTPUUYECKOE T0JIE B HAIPABJICHHHM CHJIOBBIX JHHHMN mossa. Kakoit ckopocTeio Oynmer oOmamath
3JIEKTPOH, MPOMJI B ’TOM T0JIe pa3HOCTh noTeHumanoB U = § B?

352. Kongencarop emkoctbio C1 = 10 mx® 3apsiker 1o Hanpspkenuss U =10 B. OnpenenuTs 3apsit Ha
oOKJIaJIKax 3TOro KOHJAEHCATopa IOCie TOro, Kak MHapauiebHO eMy ObUl MOJKIIOYEH IPYroi,
He3apsKeHHBIN, KOHJeHcaTop eMKOoCThio C2 = 20 Mk .

362. DJIC Garapeu ¢= 80 B, BHyTpeHHee comnpotuBieHue R; = 5 Om. BHemHss nens norpediser
MotHocTh P = 100 Bm. Onpenenuts cuity Toka | B nenu, Hanpspkenue U, oy KOTOpbIM HaAXOAUTCS
BHEIIHSIA 1IeTIb, U €€ CONMpOoTHBIeHHE R.

372. Cuna Toka B IPOBOJHUKE H3MEHSETCS co BpeMeHeM 110 3akony | = l,e™, raelo = 20 4, o = 10%c”
! OnpenenuTs KOMMYECTBO TEMNOTHI, BHIACIUBINEECS B MPOBOAHMKE 3a Bpems t = 1072¢.

Iy

Puc.5 Puc.6

KonTponbnas padora Ne 4.
Bapuanr 2.
402. MaTHUTHBIIA MOMEHT Pm TOHKOTO TIPOBOJIAIIETO KOJTBIA Pm = 5 A - M2 ONpeneanTh MarHUTHYIO
MHAYKIUIO0 B B Touke A, Haxodielcs Ha OCH KOJIbLa U YIaJIEHHON OT TOYEK KOJIblla Ha PACCTOSIHUE
r=20 cm (puc. 7).
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412. Tlo TpeMm mapauieabHbIM MPSMBIM IIPOBOJIAM, HAXOASAIIMMCS Ha OJIMHAKOBOM paccTosiuuu d = 20
CM JIpyr OT Jpyra, TeKyT oauHakoBeie TokM | = 400 A. B nByx mpoBogax HampaBJIeHHS TOKOB
COBMAJAIOT. BRIUMCIUTE ISl KaXKJI0TO U3 MPOBOJIOB OTHOIIEHHE CHIIbI, IEHCTBYIOIIEH HA HETO, K €ro
JUTHHE.

422. Tuck panuycoM R = 8 cM HeceT paBHOMEPHO pacmpeIesIeHHbIH 1Mo oBepxHocTH 3apsia (o = 100
uK1/M?). OnpenenuTh MaTHUTHBI MOMEHT Pm, OOYCJIOBICHHBIH BpalleHHEM IUCKA, OTHOCHUTENHHO
OCH, MPOXOJSIIECH Yepe3 ero HUEHTP U MEePIEeHIUKYISIPHOM TIIOCKOCTH IUCKA. YTJOBasi CKOPOCTh
BparieHus aucka o = 60 pazu/c.

432. OgHo3apsIHBIA MOH HATpUs MPOIIET YCKOPSIOIIY0 pa3sHocTh noteHuanoB U = 1kB u Bieren
NEePHEHANKYJISIPHO JTMHUAM MarHUTHOM MHIYKIUU B oaHoponaHoe nojie (B = 0,5 Tu). Onpenenuts
OTHOCHUTEIIbHYIO aTOMHYIO Maccy A MOHA, €CJIU OH OMKCAaJl OKPYKHOCTh paanycoM R =4,37 cm.

442. Vlon, npoiis yCKOPSIOUIYI0 pa3HOCTh moTeHuuanoB U = 645 B, Bueren B CKpeUICHHbIE MO
NPSIMBIM YTJIOM ofHOpoaHble MarHuTHOE (B = 1,5 M Ti) wu anexrpudeckoe (E = 200 B/m) mos.
Ornpenenutb OTHOILICHUE 3apsijia MOHA K €r0 Macce, €CIM UOH B 3TUX MOJISAX JIBHXKETCS MPSIMOJIMHEIHO.
452. MaruutHbIi TOTOK @ CKBO3b ceueHue cojeHounaa paBeH S0 mxB6. nunaa conenonna £ = 50 cm.
Haittu MarHuTHBIN MOMEHT Pm COJIEHOUA, €CIIM €70 BUTKH IUIOTHO MIPUJIETAIOT IPYT K APYTY.

462. B oqHOpOIHOM MarHUTHOM moJje ¢ uaaykueit B = 0,5 Tiu Bpamiaercs ¢ 4acTOTOM n =
10 ¢t crepsxens mmmmoit £ = 20 cM. Ochb BpalleHHs NapaledbHa THHUAM HHIYKIUH ¥ HPOXOIUT
yepe3 OAMH U3 KOHIIOB CTEPXHS MEPIEeHIUKYIApHO ero ocu. OrmpenenuTs pasHOCTh MOTEHIIMATIOB
Una KOHLIaX CTEpKHS.

472. Ha kapToHHbIi kapkac qiuHou £ = 0,8 M 1 quamerpom D =4 cM HaMOTaH B OJIMH CJIOH MPOBOJI
auamerpomM d = 0,25 MM Tak, YTO BUTKH ILIOTHO NPUJIETalOT APYyr K JApYyry. Beramciauts
WHAYKTUBHOCTH L MOTy4YUBIIErocs CONEHOUAA.

Puc. 7
KontponbHast pabora Ne 3.
Bapmuanr 3.

303. /IBa moiokuTEIbHBIX TOUeUHBIX 3apsiaa Q u 9Q 3akperuiensl Ha pacctossauu d = 100 cm pyr ot
apyra. OnpenenuTb, B KaKOM TOYKe Ha MPSMOM, MPOXOJAIIeH uepe3 3apsijbl, CleAyeT MOMECTUTh
TPETUil 3apsisl Tak, 9TOOBI OH HAXOJWIICS B PAaBHOBECHH. YKa3aTh, KaKOH 3HAK JOIDKEH MMETh ATOT
3apsiA JUIs TOro, 4ToObl paBHOBECHE OBIJIO YCTOMUYMBBIM, €CIU MEPEMELICHHs 3apsiJ0B BO3MOKHBI
TOJIBKO BJOJIb ITPSIMOM, POXOAIIEN Yepe3 3aKPEIJICHHBIE 3apsi/ibl.

313. ToHKOe KOJIBIIO HeceT pactpenenacHHbd 3apsaa Q = 0,2 mxKn. Onpenenuts HaNPsHDKEHHOCTD F
AIIEKTPUUYECKOTO MOJIs, CO37aBaEMOT0 PAaCIpeAeICHHBIM 3apsi/I0M B TOUKE A, paBHOYIAJIEHHOM OT BCEX
TOYEK KOJbIla Ha paccTossHun I' = 20 cm. Panuyc xonbiia R = 10 cm.

323. Ha nByx KOHIIEHTpHUYECKHX cdepax paguycoM R u ZRpaBHOMEpHO pacmpeieneHbl 3apsibl C
MMOBEPXHOCTHBIMU IUIOTHOCTAMH 01 U 02 (puc. 8). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca, HaiiTu 3aBUCHMMOCTH E(I') HaNpsHKEHHOCTU 3JEKTPUYECKOr0 MOJsl OT PACCTOSIHUS TS Tpex
obnacreii: I, Il u Ill. 1) npunsate o1 = - 40, 62 = 0. 2) BBIUKCIUTH HAINPSHKEHHOCTh £ B TOYKeE,
yIaleHHO# OT IIeHTpa Ha paccTOSHHUE I, M yKa3aTh HanpapjieHue Bektopa E. [punates = 50 uKu/m?, r
=1,5R; 3) noctpouts rpadux Ep).
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333. Dnekrpuueckoe mone co3mano 3apsagamu Qi1 = 2 muxkKn u Q2 = -2 mxKi, HaxOIAUIMMHECS Ha
pacctosaun d = 10 cm gpyr ot apyra. OnpenenuTh paOOTy CHJI IO, COBEPIIAEMYIO TPH
nepemeniennu 3apsana Q = 0,5 mxKn u3 Toukul B ToUKy 2 (puc. 9).

343. Haiitu orHomeHue ckopocreii uoHoB CU™™ w K', npowmenmux OIMHAKOBYIO pa3sHOCThb
NOTEHLIUAJIOB.

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

363. Ot 6arapeu, IJIC koTopoii ¢ = 600 B, TpebyeTcsi nmepenaTh dHEPruto Ha paccrosiHue £ = 1 k.
[Torpebnsiemas MomHOCT P = 5 kBm. HaliTu MUHUMAaNbHbIE IOTEPU MOIIIHOCTH B CETHU, €CIIU AUAMETP
MEIHBIX TOABOASIIMX MPoBOA0oB d = 0,5 cm.

373. Cuia Toka B poBOIHUKE conpoTuBieHneM R = /0 Om 3a Bpemsi t = 50 ¢ paBHOMEpPHO HapacTaeT
oT l1 = 5 4 nolo = 10 A. OnpenenuTs KOIUYECTBO TEIUIOTHI Q, BBIIEIHMBIIEECS 32 3TO BpPEMS B
MIPOBOJIHUKE.

KonTponbHas padora Ne 4.
Bapuanr 3.

403. [To IBYM CKpEIIEeHHBIM MO MPSMBIM YTIIOM O€CKOHEYHO JTTMHHBIM IPOBOIOM TEKYT Toku | 1 21
(1=100 A). Onpenenuts MarHuTHYIO HHAYKIUIO B B Touke A (puc. 10). Paccrosiaue d = 10 cm.

413. KBagpaTHasi NMPOBOJIOYHAS paMKa pPACIOJIOXKEHa B OJHOW IUIOCKOCTH C JUIMHHBIM HPSMBIM
IPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI apayljiesibHbI IpoBoay. [1o pamKke 1 MPOBOly TEKYT OJJUHAKOBbIE
toku | =200 A. Onpenenuts cuiy F, 1eMCTBYIONIYIO Ha paMKYy, €ClId OJIMbKaiiiias K IpoBOJly CTOPOHA
pPaMKH HaXOAUTCS OT HETO Ha PacCTOSIHUU, PaBHOM €€ JJIUHE.

423. Crepxenpb mmmHON £ = 20 cM 3apspKeH paBHOMEPHO PACHpEIeNICHHBIM 3apsiioM ¢ JTMHEHHOM
mnotHocthio T = 0,2 MkKn/m. Crepskenp Bpamaercs ¢ gactotoit N = 10 ¢ orHocurensHo ocw,
NEePIEeHIUKYJIIPHON CTEPKHIO U IPOXOsIIEN yepe3 ero koHel. OnpeneanuTb MarHUTHbIA MOMEHT Pm,
00yCJIOBJIEHHBIN BpallleHUEM CTEPIKHS.

433. DeKTPOH MPOMIeNl YCKOPSIONTYI0 pa3HocTh nmoTeHmuanoB U = 800 B u, BiieTeB B 0JTHOPOTHOE
MarauTHoe nosie B =47 M Ti, cran ABUraThCs M0 BUHTOBOM JIMHKM ¢ miaroMm h = 6 cMm. Onpenenuts
pamuyc R BUHTOBOI THHUY.

443. Anpa-yacTuia BieTeNa B CKPELICHHbIE MOJ HpSAMbIM yrioM marHutHoe (B = 5 mMTn) u
anextpuueckoe (E = 30 kB/M) mons. OnpenennTts yeckopeHne a* anb(ha-4acTHIIbI, eCITH eé CKOPOCTh V
(| v|=2 - 10° m/c) nepnenuxynspHa BektopaM B um E, mpudem cHIbI, AeHCTBYIOIIME CO CTOPOHBI
ATHUX MOJIeH, MPOTHBOHAPABIIEHBI.

453. B cpenHeil 4acTH COJCHOHWJA, COJIEpKallero N = 8 BUTKOB/CM, MOMELIEH KPYroBOH BUTOK
nuamerpoM d = 4 cm. TIoCKOCTh BHUTKa pacmoyiokeHa moj yriaoM ¢ = 60° K ocH COJEHOH/A.
OnpeaenuTb MarHUTHBIA OTOK @D, MPOHU3BIBAIOLINI BUTOK, €CIIH 10 OOMOTKE COJICHOU/1a TEUET TOK
I=1A.

463. B mpoBOJIOYHOE KOJIBLIO, MPHCOEIMHEHHOE K OaNIMCTUYECKOMY TaJlbBAaHOMETDPY, BCTABUIIM
npssMoii Maraut. [lpu stom mo memu mpomen 3apsn Q = 50 mxKn. OnpenenuTs W3MEHEHHUE
MarHuTHOro notoka A® wyepes KOJIbLO, €CIIM CONPOTUBIICHHE 1IenHU rajgbBaHomerpa R =10 Om.
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473. Karymika, HAMOTaHHAas Ha MarHUTHBIA IWIMHApPUYECKU Kapkac, umeer N = 250 BUTKOB u
UHIYKTUBHOCTB L1 =36 MI'H. UTOOBI yBEeMMUNUTh HHAYKTUBHOCTH KaTymku 70 Lo =100 mI'H, 0OMOTKY
KaTYyIIKU CHSUTM M 3aMEHHIIM OOMOTKOM 13 60Jiee TOHKOH MPOBOJIOKH € TAKUM PacyeToM, YTOOBI JUIMHA
KaTYyIIKHU ocTasack npexHeil. CKOIbKO BUTKOB 0Ka3aJloCh B KaTYIIKE IOCIE MePeMOTKH?

o i

-]

-

- ————————

Puc.10

KonTponsHas padora 3.
Bapuant 4.

304. JIBa 0AMHAKOBO 3apsKEHHBIX IIapHKa [TOJIBEIIEHBI B OHOM TOUKE Ha HUTAX OJAMHAKOBOM JUTMHBI.
[Tpu 5TOM HUTH pasouuMch Ha yroiu o. lllapuku morpyxaroTt B Macio. KakoBa IoTHOCTh p Macia,
€CIIM YIoJI PAacXOXJIEHHUs HUTEH MpHU HOrpyKEHUH B Macio ocTaeTcs Heu3MeHHbIM? IlnoTHOCTbH
MaTepHana mapukos po = 1,5 - 10% ke/u®, mudnexTpruecKas IpOHMIIAEMOCTh Macna € = 2,2.

314. Tperp ToHKOrO Koiblla paaguyca R = [0 cm Hecer pacmpenenensbiii 3apan Q = 50 uKn.
OnpenenuTs HAMPSHKEHHOCTh £ 3JIEKTPHUYECKOTO TOJISA, CO3/1aBaeMOT0 PACIIpPECIEHHBIM 3apsiioM B
Touke O, COBNaJaoIEel ¢ HEHTPOM KOJIbLA.

324. Ha nByX KOHIIGHTpHYECKHX cdepax paaumycoM R m 2RpaBHOMEpHO pacmpeneiieHbl 3apsabl C
IOBEPXHOCTHBIMU IUIOTHOCTAMU o1 M o2 (puc. 11). Tpebyercsa: 1) wucnonb3ys Teopemy
Octporpaackoro-I'aycca, HaiiTH 3aBUCUMOCTh E(I) HaOpsDKEHHOCTH AJIEKTPUYECKOTO MOl OT
paccrostaus i Tpex oomacreid: |, Il u 1. [Ipunsatbo1 = - 20, 02 = 0} 2) BBIYUCIUTH HANIPSKEHHOCTh
E B TOuke, yIal€eHHOM OT LIEHTpa Ha pacCTOsiHUE I, U yKa3aTh HampaslieHHE BekTopa E. [IpuHAThe =
0,1 mxKn/m?, r = 3R; 3) noctpouts rpaduk Eg).

334. JIBe mapajuienbHbIe 3apsHKEHHBIE TUIOCKOCTH, TIOBEPXHOCTHBIE TUIOTHOCTH 3apsiia KOTOPHIX 01 =
2 uxKn/m? v 02 = - 0,8 mxKn/m?, Haxomstest Ha paccrosiauu d = 0,6 cm npyr ot aApyra. OnpenennTh
pasHocTh MoTeHIUaANOB U MeXIy IMIIOCKOCTSIMHU.

344. DnextpoH ¢ sHeprueit T = 400 5B (B G€CKOHEYHOCTH) IBMXKETCS BJIOJIb CHUJIOBOM JIMHUU IO
HAIPAaBJIEHUIO K TOBEPXHOCTU METAJUIMYECKO 3apsikeHHOM ceprl paguycom R = 10 cm. Onpenenuts
MHUHHMaJIbHOE PACCTOSIHUE 0, HA KOTOPOE NMPUOIM3UTCS AJIEKTPOH K TTOBEPXHOCTH c(epbl, eciu 3apss
ee Q=- 10 nKn.

354. J1Ba xongencaropa eMKoCTsIMH C1 = 2 ux®@ u C2 = 5 mx®P 3apspKeHbl 10 HanpsKeHUH U=
100 Bwu Uz = 150 B cootrBeTcTBeHHO. OnpeIenTh HAPsHDKEHUE Ha 00KJIaKaX KOHIEHCATOPOB MOCTe
UX COCMHEHUS OOKIIaJKaMH, UMEIOIINMHU pa3HOUMEHHBIE 3apsiIbl.

364. ITpu BHemHeM conpoTtuBieHny R1 = 8 Om cuna toka B uenu |1 = 0,8 A, npu conpoTtusnenuu Rz
=15 Om cuna toka l2 = 0,5 A. Onpenenuts crry Toka l.; KopoTkoro 3ambikanus uctounuka JJIC.
374. B npoBoaHuKe 3a Bpemst t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUM CUIIBI TOKA OT l1 = 1 A 1o 12 =
2 A BBIIETTUIIOCH KOJIMYECTBO TEIUIOTHI Q = 5 x/[orc. Haiitn conpoTuBiieHne R mpoBogHuKa.
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Kontponbras padota Ne 4.
Bapuanr 4.

404. TTo 6ecKOHEYHO JITMHHOMY IPOBOJY, U30THYTOMY TaK, Kak 3TO MOKa3aHo Ha puc. 12, TeueT ToK |
=200 A. Onpenenuth MarHUuTHYIO HHAYKIHIO B B Touke O. Pagnyc nyru R = 10 cm.

414. KopoTkas KaTyIIKa IJIOIIA/IbI0 MonepedHoro cedenus S = 250 cm?, conepskamas N = 500 BUTKoB
poBojAa, MO KOTopoMy Teder Tok | = 5 A, momemieHa B OJHOpPOJHOE MAarHUTHOE IIOJIE
HanpsbkeHHOCThI0 H = 1000 A/M. Haiiti: 1) MarHUTHBIH MOMEHT Pm KaTYIIIKH, 2) BpallalOIUi MOMEHT
M, nefcTByrOIIMIA Ha KaTyIIKY, ECIU OCh KaTyIIKU cocTapiseT yroi ¢ = 30° ¢ nurusaMu moss.

424. TIpOTOH JIBUKETCS 110 OKPYKHOCTH paguycoM R = 0,5 cM ¢ iuHeiiHo# ckopocThio v = 108 m/c.
Ornpenenutb MAarHUTHBIA MOMEHT Pm, CO37aBa€MbIN HKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anpda-vyacTuiia mponuia yCKopsomlyro paszHocTh mnoreHimanioB U = 300 B wu, momaB B
OJTHOPOJIHOE MarHUTHOE TI0JIe, CTaJIa JABUIAaThCs 110 BUHTOBOM JIMHKUU paanycoM R =1 cMm u marom h
=4 cm. OnpeaenuTh MarHUTHYIO UHAYKLIHIO B mosis.

444, DnexTpoH, PO yCKOPSIOUTYIO pa3HOCTh moTeHmano U = 1,2 kB, monan B ckperieHHbIe 1oj
IOPsIMBIM yTJIOM OJHOPOAHBIE MAarHUTHOE M 3JeKTpuuyeckoe mosst. OnpenenuTs HanpsKEeHHOCTh B
AIIEKTPUYECKOTO I10JIsl, €CIM MarHUTHAas UHAYKUMs B monst paBaa 6 mTo.

454. Ha navHHBIA KapTOHHBIN Kapkac auameTpoM d = 0,2 mm. OmpeaennTh MarHUTHBINA MOTOK D,
CO3/1aBacMblil TAKUM COJIEHOUIOM Iipu cuiie Toka | =0,5 A.

464. ToHKUI MEIHBIM MPOBOA MacCO M = 5 T COTHYT B BHJE KBaJpaTa, U KOHIIBI €r0 3aMKHYTHI.
KBanpar nomemieH B ogHOpojaHOe MarHutHoe moie (B = 0,2 Tn) Tak, 4yTo €ro IJIOCKOCTh
NEePIeHIUKYIApHa TUHUAM Tolisd. OnpeaenuTs 3apsa Q , KOTOPbIH MOTEUeT MO MPOBOAHHKY, €CIU
KBaJpat, MOTSHYB 3a IPOTUBOIIOJIOKHBIE BEPIIUHBI, BEITSHYTh B JIMHUIO.

474. NuaykTUBHOCTH L conenonma, HaMOTaHHOTO B OJJUH CJIOM Ha HEMAarHWTHBIN Kapkac, paBHa 0,5
MI'H. [lnuna € conenounna pasua 0,6 m, auamerp D =2 cm. Omnpenenutb OTHOLIEHHE N YUCIIa BUTKOB
COJICHOM/[IA K €ro JJIUHE.

Puc.12

KontponbHast pabora Ne 3.
Bapnasnr 5.

305. Yetsipe oguHakoBsix 3apsaa Q1 = Q2 = Qz = Q4 = 40 xHn 3aKkperyIeHbl B BEPIIMHAX KBAApaTa co
ctopoHoit o = 10 cm. Haiitu cuny F, neficTByrolyt0 Ha OJMH U3 3TUX 3apsA70B CO CTOPOHBI TPEX
OCTaJIbHBIX.
315. beckoHEuYHBIi TOHKUN CTEp)KE€Hb, OTpPAaHHMUYEHHBIH C OJHOM CTOPOHBI, HECET PaBHOMEPHO
pacnpeneneHHbIi 3aps ¢ TMHEHHON TIOTHOCTRIO T = 0,5 mxKn/m. OnpenenuTs HaNpsSHKEHHOCTh E
JIEKTPUYECKOTO MOJIs1, CO3/1aBAEMOT0 PACTIPEAEIEHHBIM 3apsIIOM B TOUKE A, JIeXkKalllel Ha OCH CTEPAKHS
Ha paccTossHUM o = 2() cm OT €ro Havaja.
325. Ha naByx OeCKOHEYHBIX MapauleibHBIX IUIOCKOCTAX PAaBHOMEPHO pAacCHpeeNieHbl 3apsiibl C
MOBEPXHOCTHBIMU TUIOTHOCTSIMH o1 U o2 (puc. 13). Tpebyercsa: 1) wucnonb3ys Teopemy
Ocrtporpazckoro- ['aycca U IpUHIUI CYNIEPIO3ULIMHU HIIEKTPUYECKHUX T0JIeH, HAlTH BhIpaxkeHue E(X)
HANPSDKEHHOCTH 3JIeKTpuueckoro moist B Tpex obumactsax: I, 1l u lll. Ipunsteor = 20, 02 = o; 2)
BBIUNCJIUTh HANPSUKEHHOCTh £ 1O B TOYKE, PACIOJOKEHHOW clleBa OT INIOCKOCTEH, M yKa3aTb
HarpasJeHue Bektopa E; 3) mocTpouTh rpaduk E (x).
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335. lumosib ¢ 3yIeKTpuYeckuM MOMeHTOM P = /00 nKn - m cBOOOJHO YCTaHOBWIICS B CBOOOJHOM
AJIEKTPUUYECKOM IT0JI€ HAMPSHKEHHOCThIO E = 200 kB/m. OnpenenuTs paboTy BHEITHUX CHJI, KOTOPYIO
HEOOXOAMMO COBEPILUTS U MOBOPOTA Aumnons Ha yron a = 180°.

345. DneKTpoH, Npois B INIOCKOM KOHJIEHCATOpE IMyTh OT OJHOM IUIACTHHBI 10 JPYroi, mpuodpen
ckopocTh v = 10° m/c. Paccrosane mexny mnacturamu d = 8 my. Haiitu : 1). Pa3HOCTb MOTEHIMATIOB
U mexay ractuHaMy; 2). [IoBepXHOCTHYIO IJIOTHOCTD 3aps/ia ¢ Ha IUIaCTHHAX.

355. JIBa OAMHAKOBBIX IUIOCKMX BO3IYLIHBIX KOHJAEHcatopa eMKocTbio C = [00 n® Kaxablid
COEZIMHEHBI B OaTapero nocienoBaTenbHo. OnpenenuTs, Ha CKOIbKO U3MEHUTCs eMKocTh C Oarapen,
€CJIM MPOCTPAHCTBO MEXTy IUIACTUHAMHU OJJHOI'O U3 KOHJCHCATOPOB 3aIIOJIHUTH NapaduHOM.

365. DJIC Gatapeu e= 24 B. Hanbonpas cuia Toka, KOTOPYIO MOXKET AaTh Oarapes Imax = 10
A. OnpeaenuTb MaKCUMAITbHYIO MOITHOCTD Pmax, KOTOpast MOXET BBIJICJIATHCS BO BHEIIHEH IICTIH.
375. Cuna Toka B MPOBOJHUKE M3MEHSIETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitu 3apsn Q,

MPOXOIAIIMIA Yepe3 MONePEeYHOe CeUeHHE IPOBOIHMKA 3a BpeMs t, paBHOE MOJI0BHHE reproja 7,
Ecnu HauanpHas cua toka lo = 10 A, uuxinyeckas gacrora o = 50 zct.

KonTpomnbnas padora Ne 4.
Bapnanr 5.

405. Tlo Tonkomy KoJbIly pamuycoM R = 20 cm Teder Tok | = 100 A. OnpenenuTs MarHUTHYIO
UHIYKIKIO B Ha ocu koubIfa B Touke A (puc. 5). Yron B = m/3.

415. Tonkuii npoBoa MHOM £ = 20 cM U30THYT B BHJIE [TOJIYKOJIbLIa U TIOMEIIEH B MarHUTHOE T10JIe
(B = 10 mTn) Tak, yTo MIOMIaAs MOMTYKOJIbIIA EPIEHANKYISIPHA TMHUSAM MarHUTHOW UHIYKIUH. 1o
npoBony nponyctwid Tok | = 50 A. Onpenenuts cuity F, neiictByromryto Ha npoBo. [loaBoasiue
MIPOBO/Ia HAIIPaBJIEHBI BIOJb JIMHUI MAarHUTHOM MHIYKIUU.

425. Torkoe koibito paguycoM R = 10 cm HeceT paBHOMepHO pactipeneincHHbIi 3apsan Q = 80 HK
Kounb11o Bparaercs ¢ yrioBoi ckopocThio ® = 50 paji/c OTHOCUTENBHO OCH, COBIAAAIONIEH C OJHUM
U3 IMaMeTpoB KoJiblia. HallTh MarHUTHBIN MOMEHT Pm, 00YCIOBJIEHHBIN BpalleHUEM KOJIblIa.

435. 3apshKkeHHas yacTUla MpoIa YCKOPSNIylo pa3HocTh noteHuuanoB U = 100 B u, BiereB B
oxHOpoHOE MarauTHOE Tojie (B = 0,1 To), crana ABUraThCst 0 BUHTOBO#M JIMHUU C 11aroM h = 6,5 cm
u pamuycoM R =1 cm. OnpenenuTh OTHOIICHUE 3apsi/ia YacTUIIBI K e€ Macce.

445. Ognopoausie marautHoe (B = 2,5 mTn) u anekrpuueckoe (E = 10 kB/M) mons ckpemieHs! moa
TIPAMBIM YTII0M. DJIEKTPOH, CKOPOCTH U KOTOPOro paBHa 4 - 108 m/c, BieTaer B 3TH MoJIs TaK, YTO CUIIBI,
NENCTByIOIME HAa HEro CO CTOPOHBI MAarHUTHOTO M 3JEKTPUYECKOTO TMOJei, COHamnpaBCHbI.
OnpeneuTh YCKOPEHUE @ 3JeKTPOHA.

455. KBanpaTHbIii KOHTYp cO CTOpoHOH a = 10 cMm, B KoTopoMm TeueT TOK | = 6 A, Haxomutcs B
marautHoM noie (B = 0,8 Tn) mox yrmom a = 50° x nuausM unayknun. Kakyrwo paboty 4 HYKHO
COBEPUINTb, YTOOBI ITPU HEU3MEHHOH CHJIE TOKAa B KOHTYpPE U3MEHUTH €ro (POpMY Ha OKPYKHOCTbH?
465. Pamka u3 mpoBoja comnpotuBieHrneM R = 0,04 Om paBHOMEpHO Bpamiaercs B OAHOPOJHOM
MarauTHoM nosie (B = 0,6 Ti). Och BpalieHus JeKUT B INIOCKOCTH PAMKU U MEPIEHIUKYIISIPHA TUHUSIM
wHxykiun. Ilnomans pamxa S = 200 cm?. Omnpenenuts 3apaa Q , KOTOPBIi MOTEUeT 1o paMKe TIpH
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M3MEHEHUH yIila MeXAYy HOPMAJIbIO K paMKe M JIMHUAMH MHAYKUIUU: 1). oT 0 no 45° 2). ot 45 1o
90°.

475. Conenoup cogepxkut N = 800 ButkoB. CeueHne cepieuHrKa (M3 HEMAarHUTHOTO MaTepHaa)

S =10 c¢Mm?. TTo 06MOTKE TeYeT TOK, co3/aroluii nojie ¢ uaayknued B =8 mTin. Onpenenuts cpentee
3HaueHue JJIC « £ s caMOMHAYKLINH, KOTOPasi BOZHUKAET HA 3aKUMax COJIEHOMJIA, €CIIM CUila TOKa
YMEHbILAETCS IPAKTUUECKU 10 HyJs 3a Bpemst At = 0,8 mc.

A

Puc.14

KonTpomnbnas padora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsasl Q1 = 30 mxKn u Q2 = -20 mxKn Haxoasrcs Ha pacctosiauu d = 20 cm Ipyr OT
apyra. OnpeaenuTs HanpsKEHHOCTh 3JIEKTPUYECKOTo oI £ B TOUKe, yAaJIeHHON OT IepBOro 3apsijia
Ha paccTosgHuHu 1 = 30 cm, a OT BTOpPOro - Haf2 = 15 cm.

316. [1o Tonkomy Koubily paguycoM R = 20 cu paBHOMEpHO pacnpeienieH ¢ JMHEHHON TNIOTHOCTRIO T
= 0,2 mxKn/m 3apsa. Onpenenutb HANPSHKEHHOCTh E  3JEKTPUYECKOTO IOJIS, CO37aBaeMOTO
pacrpeielIeHHbIM 3apsiioM B TOYKe 4, HaXOMISIICHCS Ha OCH KOJblla Ha paccTosiHud h = 2RoT ero
HEHTpA.

326. Ha nByx O€CKOHEYHBIX MapaUIETbHBIX IUIOCKOCTSX PAaBHOMEPHO pAaCIpENeeHbl 3apsibl C
MOBEPXHOCTHBIMH IUIOTHOCTSIMH o1 W o2 (puc. 15). TpeOyercsa: 1) wucmons3ys Teopemy
Octporpazckoro- I'aycca U IpUHIUI CYNIEPIO3ULIUHU SIIEKTPUYECKHUX TOJIeH, HallTH BhIpaxkeHue E(X)
HAINpPsDKEHHOCTH 3JIeKTpryeckoro moiisi B Tpex obmactsax: |, Il u . Tlpunsareor = 4o, 02 =2 o; 2)
IpUHATE 0 = 40 HK1/M? 1 TOUKY PaCHoJIOKUTh MEKIY MIOCKOCTAMHE; 3) MOCTPouTh rpaduk E (x).
336. YeTslpe OMHAKOBBIX KaIlJIM PTYTH, 3apsHKEHHBIX JI0 TIOTeHIUana ¢ = /() B, clnuBaloTCs B OJHY.
KakoB norenuuman g1 o6pazoBaBIeiics Karmiu?

346. Tlpumnka maccoii m = 5 ke, Hecymas Ha cebe N = 10 s1ekTpoHOB, mpollIa B BaKkyyme
YCKOPSIIOIYI0 pa3HocTh noteHuanos U = / MB. KakoBa kuneTnueckas sHeprus 7 neutuHku? Kakyro
CKOPOCTh 0 MpruoOpesia NblITMHKa?

356. JIBa kongencaropa emkoctaMu Ci1 = 5 mx@ u C; = 8§ mx® coeqHEHBbI MOCIEI0BATEILHO U
npucoeanHeHsl k 6atapee ¢ DIC & = §0 B. Onpenenuts 3apsaasl Q1 u Q2 KOHIEHCATOPOB U PA3HOCTH
notennuanoB Ui UsMmexay ux oOKiIaIKaMH.

366. Axkkymynsitop ¢ DJIC ¢ = 12 B 3apspkaeTcst OT CETH IMOCTOSHHOTO TOKa ¢ HampspkeHuem U =
15 B. OnpenenuTb HapsHKEHHUE HA KJIEMMax akKKyMYJIsITOpa, €CJIM €ro BHYTpEHHEe COoNpoTuBieHue R;
=10 Om.

376. 3aBpems t = /0 c npu paBHOMEPHO BO3paCTAlOIIEH CHIIE TOKa OT HYJIS 10 HEKOTOPOT0 MAKCUMyMa
B ITPOBOIHHUKE BBIJICIHIIOCH KOJTMIECTBO TETUIOTHI Q = 40 x/{orc. OnipeieuTh CPEAHIO0 CHITY ToKa ¢ |
» B IPOBOJIHUKE, €CIIM €ro conpotusieHue R = 25 Om.

Puc.15
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406. ITo nByM 0€CKOHEUYHO JUTMHHBIM ITPOBOJIaM, CKPEIIEHHBIM ITOJ] IPSIMBIM YTJIOM, TeKYT TOKH |1 1
I2=2I1 (.= 100 A). Onpeaenuts MarHUTHYIO HHAYKIHIO B B Touke A, paBHOYJaJICHHOM OT IPOBOJIOB
Ha paccrostare d = 10 cMm (puc. 6).

416. lIunel renepatopa amuHoi | = 4 M Haxomstcs Ha paccrostauu d = 10 cm npyr ot apyra. Haiitu
CUJLY B3aUMHOT'O OTTAJIKUBAHUS [IMH [IPH KOPOTKOM 3aMbIKAHUU, €CJIU TOK lx; KOPOTKOTrO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsa Q = 0,1 MmxKn paBHOMepHO pacnpenenéH no crepkHio jmuHor £ = 50 cm. CrepxeHb
BpaIllaeTCs ¢ YIIIOBOM CKOPOCThIO ® = 20 paj/c OTHOCUTENLHO OCH, MEPIEHANKYISIPHON CTEPIKHIO U
npoxojsuiel uepe3 ero cepeauHy. HalTw MarHUTHBIH MOMEHT pm, OOYCIIOBJICHHBIA BpalleHUEM
CTEePKHSI.

436. DnekTpoH BieTeN B OAHOpoaHOe MarHuTHoe noisie (B = 200 m Ti) nepneHIuKyasipHO JTUHHUSIM
MarHuTHOM HMHIYKIUHU. ONpeneauTb CUIy HKBHUBAIEHTHOTO KPYTOBOTO TOKa |y , CO3/1aBaeMOro
JBI)KEHUEM AJIEKTPOHA B MATHUTHOM TIOJI€.

446. OnHO3apsAHBINA MOH JIMTUS MAaccoil M = 7 a.e.M. MpoIIeN YCKOPSIOUIYI0 Pa3HOCTh MOTEHIIUAJIOB
U = 300 B marauTHOE U 3nekTpuyeckoe nois. OnpenennTs MarHUTHYI0 UHIAYKIUIO B noms, ecnu
TPAeKTOPHUSI HMOHA B CKPEIICHHBIX MOJISIX MpsiMonuHeitHa. Hanpsixennocts E snexktpuyeckoro moss
paBHa 2 kB/m.

456. ITnockuit KoHTYp ¢ TokOM | =5 A, cBOOOHO YCTaHOBUIICS B OJTHOPOJHOM MarHuTHOM nojie (B
= 0,4 Tn). Inomans kouTypa S = 200 cm?. IloamepikuBas TOK B KOHTYpPE HEM3MEHHBIM, €TO
MOBEPHYJM OTHOCUTEIBHO OCH, JIeKalleil B IUIOCKOCTU KOHTypa, Ha yroin a = 40° . Onpenenutsb
COBEPILICHHYIO IPU ATOM padoTy A.

466. IIpoBosnounblii BUTOK auameTpoM D = 5 cm u comportusienuem R = 0,02 Om Haxonutcs B
0HOPOIHOM MarHuTHOM ToJie (B = 0,3 Tm). IlmockocTs BUTKa cocTaBisieT yroi ¢ = 40° ¢ AuHUsAMU
unaykuuu. Kakoit 3apsn Q mpoTeueT mo BUTKY MPU BBIKIIOYEHUHA MATHUTHOTO MO ?

476. Tlo karymke HHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | =6 A. OnpenenuTs cpenHee 3HaUCHHE
OC ¢« £ caMOMHAYKIMK BO3HUKAIONICH B KOHTYpPE, €CJIA CHJIa TOKAa U3MEHUTCS MPAKTUYECKH 10
HyJIs 3a Bpemst At =5 mc.
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KonTpoasnas padora Ne 3.
Bapuanr 7.

307. B BepmmHax MpaBUIBHOTO TPEYrojbHHUKA CO CTOPOHON a = [0 cm HaxoxsaTes 3apsaasl Q1 = 10
mrKn, Q2 = 20 mxKn n Qz = 30 mxKn. Onpenenuts cuny F, neiictByromnryro Ha 3apsa Q1 o CTOPOHBI
JBYX JIPYTUX 3aps/IOB.

317. Tlo TOHKOMY TOJYKOJIBIy paBHOMEpPHO pacmupeneneH 3apsang Q = 20 mxKn ¢ JIWHEHHOMN
WIOTHOCTBIO T = 0,1 MxKn/m. OnipeenuTh HaNpsSKEeHHOCTh £ 3JIEKTPUYECKOro MOJIsl, CO3aBaeMOro
pacrpezieleHHbIM 3aps0oM B Touke (O, COBMAIaolIeH C LIEHTPOM KOJIblia.

327. Ha nByXx OECKOHEYHBIX MapaUIeNbHBIX IUIOCKOCTSX PAaBHOMEPHO paclpeiesieHbl 3apsjbl ¢
MOBEPXHOCTHBIMU TUIOTHOCTIMH o1 U o2 (puc. 17). Tpebyerca: 1) wucmons3ys Teopemy
Ocrtporpazckoro- ['aycca U IpUHIUI CYNIEPIIO3ULIMHU HIIEKTPUUYECKHUX TOJIeH, HAllTH BhIpaxeHue E(X)
HANPSDKEHHOCTH 3JIeKTprueckoro mnos B Tpex obmactsax: I, I u . Tlpunsteor = o, o2 =-2 o; 2)
npuHATh ¢ = 20 HK71/M? 1 TOUKY PacroOKUTh CIIpaBa OT MIOCKOCTeii.; 3) mocTpouTs rpaduk E (x).
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337. TOHKMI cTEPKEHBb COTHYT B KOJIBLO paanycoM R = /0 cm. OH paBHOMEPHO 3apsiKeH C TMHEHHOMN
MJIOTHOCTBIO 3apsina 7 = 800 nKn/m. OnpenenuTs NOTCHIHAT ¢ B TOYKE, PACTIONOKCHHOM HA OCH
KOJIbI[a Ha paccTosiHuu h = 10 cm ot ero ueHrpa.

347. Kakoii MUHUMaJIbHOW CKOPOCTBIO Umin JODKEH 00J1aaTh MPOTOH, YTOOBI OH MOT JIOCTHUTHYTh
MOBEPXHOCTH 3apsHKEHHOrO JI0 noTeHuuana ¢ = 400 B meramunueckoro mapa (puc. 18)?

357. TInockuii KOHIEHCATOP COCTOMT M3 JBYX KPYIJbIX IUIACTHH paguycoM R = 10 cm kaxnas.
Paccrosinue mexny mactunamu d = 2 vy, KoHIeHcaTop NPUCOSTUHEH K HCTOYHUKY HanpspkeHus U
= 80 B. Omnpenenutpb 3apsag Q u HampsbkeHHOCTh E monst koHaeHcaTopa B JBYX clydasix: a)
JTURIIEKTPUK — BO31YX; 0) TUAIEKTPUK — CTEKIIO.

367. Ot ucrouynuka ¢ Hanpspkenuem U = 8§00 B HeoOXoauMo nepeaarb NoTpeOUTeN0 MOIIHOCTD P =
10 kBm nHa HekoTopoe pacctosHue. Kakoe HamOosbllee COMPOTUBICHHE MOKET HMEThb JIMHUA
nepeaayn, YToobl MoTepy SHeprun B Heil He npesbiman 10 % ot nepepaBaemoii MoutHOCTH?

377. 3a Bpems t = § ¢ mpu paBHOMEPHO BO3PACTAaBIIICH CHJIC TOKA B MPOBOJHUKE COITPOTHBICHHEM R
= 8 Om BpIETHIIOCH KonudecTBO TemnoTel Q = 500 /[rc. Onpenenuts 3apan (, TPOXOIAIINNA B
MPOXOJSIINIA B TPOBOJHUKE, €CJIM TOKA B HAYAJIbHBIM MOMEHT BPEMEHU paBHA HYJIIO.

Puc.17

KonTponbnas padora Ne 4.
Bapuanr 7.

407. ITo 6eckOHEUHO JUIMHHOMY ITPOBOJY, H30THYTOMY TaK, Kak 3TO MOKa3aHo Ha puc. 19, reyer ToK |
=200 A. Onpenenuth MarHuTHyt0 UHAYKIMIO B B Touke O. Pannyc nyru R = 10 cm.

417. KsaapatHblif KOHTYp co cTopoHoit o = 10 cM, o kotopoMy Teuet Tok | = 50 A, cBob6oaHO
yCTaHOBWJICS B OfHOponHOM MarHuTtHoM none (B = 10 mTn). Onpepenuts usmenenue All
NOTEHLIMAJIbHON SHEPIrUU KOHTYpa IPH IMOBOPOTE BOKPYT OCH, JIEXKAILIEH B MJIOCKOCTU KOHTYypa, Ha
yroi 9 =180°.

427. DnexTpoH B aTOME BOAOPOJa ABMKETCS BOKPYT sijipa (IPOTOHA) IO OKPYKHOCTH paguycoMm R =
53 cm. OnpenenuTb MAarHUTHBIA MOMEHT Pm SKBUBAJIEHTHOTO KPYTOBOT'O TOKA.

437. TlpotoH mporien yckopstomuyro pazHocTs noreHnuanioB U = 300 B u Brieren B ogHOpOIHOE
marauTHoe rofe (B =20 m Tit) mox yrinom o = 30° k TuHMAM MarHUTHOM HHAYKIUK. OTpeeTuTh mar
h u pamuyc R BUHTOBOU JIMHHH, 11O KOTOPOW OyJET ABUraThCs MPOTOH B MATHUTHOM TIOJIE.

447.  Anbda-yactuia, UMemas CKOpocTb v = 2 Mw/c, Bueraer moa yriom a = 30° k
coHarpaBieHHOMY MarHuTHOMY (B = 1 MTun) u anexrpuueckomy (E =1 kB/M) nonsim. Onpenenutsb
yCcKOpeHHe a° anb(a-4acTUIIbL.

457. BUTOK, B KOTOPOM TOAIEPKUBACTCA MOCTOsTHHAA cujia Toka | = 60 A, cB0OOHO yCTaHOBUJICS B
OJHOpOIHOM MarHUTHOM monie (B = 20 mTun). [lnametp Butka d = 10 cm. Kakyro paboty A HyXHO
COBEPUIUTD ISl TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIAJAIONIEH C AUAMETPOM, Ha
yroa o =n/37?

467. Pamka, comepxamas N = 200 BUTKOB TOHKOTO MPOBOJAA, MOXET CBOOOJHO BpallaThCs
OTHOCHTENBHO OCH, JieXKallel B TockocTu pamku. Ilmomans pamxu S = 50 cm?. Och pamku
NEePIEeHIUKYIIpHA JUHUAM HUHIYKIMH OAHOPOAHOro MaruutHoro nois (B = 0,05 Tn). Onpenenuth

33



MakcuMainbHy0 DJ[C & max, KOTOpast HHAYLHUPYETCSA B paMKe IIPH €€ BpallleHuHu ¢ 4acToToi N =40 ¢
1

477. B saexkTpuyecKoi Iienu, conepkaimiei pesuctop compotuBieHneM R = 20 OM u KaTymky
UHAYKTUBHOCTBIO L = 0,06 I'H, Tedyer Tok | =20 A. Onpenenuts cuny Toka | B ienu uepe3 At =0,2
MC TOCJI€ €€ Pa3MbIKaHHUS.
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KonTponbnas padora Ne 3.
Bapuanrt 8.

308. B BepmmHax kBajapaTa HaXoaATCss OMMHAKOBBIC 3apsiabl Q1 = Q2= Q3 =Q4 =8 - 101° K. Kakoii
OTpPHUIATENBHBIA 3apsan Q HyXHO TOMECTHTh B LEHTPE KBaJpara, 4TOObI CHJIAa B3aHMMHOTO
OTTaJIKMBAHUS MOJIOKUTENbHBIX 3apsA0B ObllIa YpaBHOBEIIEHA CUJION MPUTSHKEHUS OTPUIATEILHOTO
3apsia’?

318. YeTBepTh TOHKOTO KOJbIIa paanycoM R = /() cm HeceT paBHOMEPHO pacipe/ieeHHbIi 3apan Q =
0,05 mxKn. OnpenenuTs HaNpsHDKEHHOCTh EnjieKTpruueckoro mosis, cO3/1aBaeMOro pacipeieIeHHbIM
3apsaoM B Touke O, COBIAIAIONICH ¢ IEHTPOM KOJIbLIA.

328. Ha nByx KOaKCHaldbHBIX OECKOHEUHBIX IUIIMHApaX paaumycamu R wu 2R paBHOMEpHO
pacrpezieNieHbl 3aps/ibl C TOBEPXHOCTHBIMU IJIOTHOCTAMHU 01 U g2(puc. 20). Tpebyercs: 1) ucnonssys
teopemy Octparpaackoro-I'aycca: HalTH 3aBUCUMOCTD E (I) HampsyKEHHOCTH DJICKTPUUYCCKOTO OIS
oT pacctossHus 1715 Tpex obnacreii: |, 11 u Il [IpunsaTs 01 = - 20, 62 = ¢; 2) BEIYUCIUTH HATIPSKEHHOCTh
E B TOuKe, ynajeHHONH OT OCHM LWJIMHJPOB Ha paccTOSHUE I, U yKaszaThb HalpaBieHHe BeKkTopa E.
Hpunsats o = 50 uKn/m?, r = 1,5 R ; 3) nocrpouts rpadux £ (r).

338. Ilone oOpa3oBaHO TOYEUHBIM JHIONEM C DJIEKTPUYECKUM MOMeHTOM P = 200 nKn - m.
Onpenenuth pa3HOCTh MoTeHIManoB U JByX TOYeK TMOJIA, PACHOJOKEHHBIX CHUMMETPUYHO
OTHOCHUTEJIBHO JIUIIOJIS HA €T0 OCH Ha paccTOsSHUU I = 40 cm OT UEHTpa AUMOJIS.

348. B oqHOpOAHOE 3JEKTPUUECKOE I0JIe HANpsbKeHHOCThIo £ = 200 B/m BnetaeT (BIOJb CUIOBOM
JIUHUM) SJIEKTPOH CO CKOPOCTHIO 0o = 2 Mm/c. Onipenenuts paccTosiHue £, KOTOpOe MPOUIET dIEKTPOH
JI0 TOYKH, B KOTOPOM €ro CKOpOCTh Oy/IeT paBHA MOJIOBUHE HAYaJIbHOM.

358. JIBa MeTayumyeckux mmapuka paaunycamu R1 = 5 cuuR2 = 10 em nmerot 3apsiabl Q1 = 40 nKn n
Q2 = - 20 nKn cootBercTBeHHO. HaiiTi sHepruto W, xotopast BeIIETUTCS MIPU pa3psie, €CIU Iaphbl
COEIMHUTH MPOBOJIHUKOM.

368. Ilpu BKJIIOUEHUH 3JIEKTPOMOTOpa B ceThb ¢ HanpsbkeHuem U = 220 B on notpebisier Tok | = 5 4.
Onpenenutb MOITHOCTH, MOTpedssemMyo MoTopoM, u ero KIIJ[, ecnu comporuBienne R oOMoTkH
MoTOpa paBHO 6 Om.

378. Omnpenenuth KoJmdecTBO TerioThl Q, BbyienmBIIeecs 3a BpeMsi t = /(0 ¢ B TPOBOJHHKE
conpotuBienueM R = /0 Om, ecnu cuna Toka B HEM, PABHOMEPHO YMEHbIIAsACh, U3MEHMIACh OT 1 =
104 o 12 =0.
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KonTponbhas padora Ne 4.
Bapuanr 8.

408. ITo TorkoMy Kombity TedeT Tok | = 80 A. OnpeneauTs MarHUTHYIO MHAYKIHIO B B Touke A,
pPaBHOYIAJIICHHOI OT TOYEK KOJIbIla Ha paccrosiaue I = 10 cm (puc. 21). Yron a = /6.

418. Tonkoe mpoBoisIIee KOJbIo ¢ TokoM | =40 A momenieHo B 0JHOpOHOE MarHuTHOE 1oJe (B =
80 mTm). IlmockocTh KOJbIa MEPICHAUKYIISIPHA JTHHUSIM MarHUTHOW WHAYKIWU. Pagmyc R kombia
paBeH 20 cM. Haiitu cuny F, pacTaruBaromniyo KoJblo.

428. CrutomHoi HUAMHAP paauycoM R = 4 cm u BeicoTo h = 15 cM Hecer paBHOMEPHO
pacrpeieneHHbIit o 06Bemy 3apsan ( 2 = 0,1 mx Kn/m®). Hunmuuap Bpamaercs ¢ actoToit N = 10 ¢

OTHOCHUTEIIBHO OCH, COBIIQJAOIIECH C €ro reOMETpUYECKOM OChl0. HalTW MarHWTHBIA MOMEHT pPm
LWIMH/pa, 00YCIIOBICHHBIH €ro BpalleHueM

438. Aunb(da-yactuiia, MPONAS YCKOPSIOUIYI0 Pa3HOCTh MNOTeHHHanoB U, crana ABUTAThCs B
OJHOPOIHOM MarHuTHOM Tosie (B = 50 m Ti) mo BuHTOBO# uHuK ¢ miarom h=5c¢cM u pamuycom R
=1 cm. OnpenenuTh YCKOPSIOUIYIO pa3HOCTh MOTEHIINAIOB, KOTOPYIO MPOILIA alb(ha-d4acTHIIA.

448. TIpoToH IpoIIena HEKOTOPYIO YCKOPSIIOIIYIO Pa3HOCTb NMOTeHIMaIOB U U BiieTel B CKpellleHHbIe
MOJI TIPSIMBIM YTJIOM OJHOpOHBIE moiisi: MarauTHOE (B =5 MTn) u snekrpuueckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTEHIMAI0B U, eClii IPOTOH B CKPELECHHBIX MOJISAX IBUIKETCS IPSIMOJIUHEHHO.
458. B 0gHOPOJHOM MarHUTHOM IOJI€ MEPHEHAUKYISIPHO JUHUSAM UHAYKLIUU PACIIOJIOKEH IUIOCKUN
KOHTYp iomansio S = 100 cM?. Tloamep:xuBas B KOHTYpE MOCTOSHHYIO culy Toka | = 50 A, ero
NepPEeMECTHIIM U3 T0JI1 B 00JacTh MPOCTPAHCTBA, IJe IMoyie oTcyTcTByeT. OnpeaenuTs MarHuTHYIO
UHAYKIHIO B 1ojs, eciy npu nepeMenieHnn KOHTypa Oblia coBepiieHa padora 4 = 0,4 JIx.

468. [IpsiMoit TpoBOAIINN CTepKEHD JUTMHON £ = 40 CM HaXOAUTCS B OHOPOJTHOM MAarHUTHOM I10JIE
(B = 0,1 Tn). KoHIBI CTepHS 3aMKHYThl THOKAM MPOBOJIOM, HAXOMASAIIMMCS BHE IO,
Conporusnenue Bcedt nenu R = 0,5 Om. Kakas momHocTs P morpedyeTcsi s paBHOMEPHOTO
nepeMeleHus CTEPXKHs MEePIEeHUKYISIPHO JIMHUAM MarHUTHOM HHAYKIMH CO CKOPOCThIO v = 10 m/c?
478. Llenb cOCTOMT U3 KaTyIIKH UHAYKTUBHOCTBIO L = 0,1 'H 1 wncrounuka toka. McTouHUK TOKa
OTKJIFOUMIIM, HE pas3pbiBas Lenu. Bpems, depe3 koropoe cuia Toka ymensmutcs ao 0,001
NepBOHAYaIbHOT0 3HauYeHus, paBHo t = 0,07 c¢. OnpenennuTs CONPOTUBIEHUE KATYIIKH.

Puc.21
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KonTtponsHas padora Ne 3.
BapuanT 9.

309. Ha paccrosauu d = 20 c¢m HaxoaaTcs aBa TodedHbIX 3apsiga: Q1 = -50 nKn uQz = 100 uKa.
Onpenenuts cuny F, neiictByromryio Ha 3apsa Qs = -/0 wKi, ynaneHHBIH OT 00OMX 3apsijIoB Ha
OJIMHAKOBOE paccTosiHue, paBHoe d.

319. Ilo ToHKOMY KOJIBITy paBHOMEpHO pactpeneinet 3apsan Q = /0 nKin ¢ TMHEWHOW TUIOTHOCTBIO T =
0,01 mxKn/m. OnpeneauTh HAMPSHKEHHOCTD E AJIEKTPUYECKOTO MOJIs, CO3/1aBaeMOT0 Pacpe1eICHHBIM
3aps7OoM B TOUKE A, JiexKalleld Ha OCH KOJIbLIa U YJAJIEHHOM OT €ro LIEHTpa Ha pacCTOSHUE PaBHOE
paanycy KoJjblia.

329. Ha nByX KOakCHaJbHBIX OECKOHEUHBIX NHWIMHIApax paguycamMu R u 2R paBHOMEpHO
pacnpezesieHbl 3aps/ibl C HIOBEPXHOCTHBIMU IIJIOTHOCTAMHU 01 U o2(puc. 22). Tpedyercs: 1) ucnonssys
teopemy Octparpajckoro-I'aycca: HalTH 3aBUCUMOCTD E () HANpsDKEHHOCTH 3JICKTPHUYESCKOTO MOJIS
ot paccrosaus i Tpex obnactei: |, 11 u Il [Ipunarte o1 = 0, 02 =- ¢; 2) BBIYUCIUTH HAMPSHKEHHOCTD
E B TOuKe, ynajeHHONH OT OCH LMJIMHJIPOB Ha paccTOSHUE I, U yKazaThb HampaBieHHe BeKkTopa F.
Hpunsate o = 60 nKi/m?, r = 3 R ; 3) noctpouts rpadux  E (r).

339. Dmnektpuyeckoe moje 00pa3oBaHO OECKOHEYHO MJIMHHOW 3apsDKEHHOW HHUTHIO, JIMHEHHas
IUTOTHOCTH 3apsiia Kotopoit 7 = 20 nKn/m. Onpenenuts pa3HOCTh NOTeHIIMANOB U ABYX TOUYEK TOJIS,
OTCTOAILMUX OT HUTU HA PAaCCTOAHUM 1 =8 cmu 2 = 12 cm.

349. DnexTpuueckoe IMoje CO3AaHO OECKOHEYHOW 3apspKEHHOM MpsMOW JIMHHMEH C paBHOMEPHO
pacnpeneneHHbIM 3apsaaoM (7 = 10 wKn/m). OnpenenuTb KHHETHYECKYIO SHEPruio 723JIeKTpOHA B
TOYKE 2, eciu B Touke 1 ero kuHetudeckas sueprust 71 = 200 3B (puc. 23).

359. IlpoctpaHcTBO MEXIy IJIACTUHAMU IUIOCKOTO KOHJEHCATOpa 3alOJIHEHO JBYMSI CIOSMH
JUBJICKTPUKA: cTekia toimuuoi di1 = 0,2 cm u cnoem napaduna ToiamuHon d2 = 0,3 cm. PasHocts
noTeHuuanoB Mexay oboknaakamu U = 300 B. OnpenenuTh HANPsSKEHHOCTh £ MOJIA W MajeHue
NOTEHLIMaNa B K&KJIOM U3 CJIOEB.

369. B cetb ¢ HanpspkenueMm U = /00 B noaxmoumiInd KaTyumky ¢ conpoTtusieHueM R1 = 2 kOm u
BOJIbTMETp, COEUHEHHBbIE NocienoBarenbHo. [lokazanue BonbT™Merpa Us = 80 B. Korna kartyuiky
3aMEHWIN APYroM, BonbT™MeTp nokaszan Uz = 60 B. Onpeaenuts conpoTUuBieHue RoApyroi KaTyIKH.
379. Cuna Toka B 11enu u3MeHseTcs no 3akony | = losinwt. Onpeaenuts KOJIMYECTBO TEIJIOTH, KOTOPOe
BBIJICJIUTCS B IPOBOAHUKE collpoTuBieHueM R = /0 Om 3a Bpems, paBHOE 4eTBepTH nepuoja (ot t1 =
Onoty=17/4,tne T= 10 c).

KonrtponbHast padora Ne 4.
Bapnanr 9.

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

419. KBagpaTHas paMKa U3 TOHKOTO IPOBOJa MOKET CBOOOHO BPAIIAThCS BOKPYT TOPU3OHTAIBHOM
OCH, COBIIAJAIOIIEH ¢ 0AHOM 13 cTOpoH. Macca m pamku paBHa 20 r. PaMKy moMecTHIIM B OJJHOPOIHOE
marautHoe noiae (B = 0,1 Tu), HanpaBiieHHOE BEpTUKAIBHO BBepX. ONpeneauTs yroi o, Ha KOTOpbIi
OTKJIOHWJIACh paMKa OT BEPTUKaJIU, KOTia o Hell npomycTiiv Tok | =10 A.

429. ITo nmoBepxHOCTH JtUcKa paguycoM R = 15 cm paBHOMepHO pacnpeaeneH 3apan Q = 0,2 mk K.
Juck Bpamaercs ¢ yriioBod ckopocthio ® = 30 pajz/c OTHOCHUTENBHO OCH, TMEPIECHIUKYISIPHOU
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IUIOCKOCTH JUCKAa M TpOXOoAsiield uepe3 ero meHTtp. ONpeaenuTb MarHUTHBIE MOMEHT Pm,
00yCIIOBJICHHBIH BpallleHUEM JTUCKA.

439. Non c kunernueckoii sHeprueil T = 1 k3B nonan B onHopogHoe MarautHoe nojie (B =21 m Tn)
U CTaJl IBUTaThCs MO OKPY>KHOCTU. ONpeeTuTh MarHUTHBI MOMEHT Pm 3KBHUBAJICHTHOT'O KPYTOBOTO
TOKa.

449. MarautHoe (B = 2 mTn) wu snekrpuueckoe (E = 1,6 kB/M) monst conampaBieHBI.
[lepienqukynsapHo BekTopam B u E Bieraer anexkTpoH co ckopocthio v = 0,8 Mwm/c. Onpenenutsb
YCKOpEHHE 2" 2JIeKTPOHA.

459. ITnockuii KOHTYp ¢ TokoM | =50 A pacnosiokeH B 0JHOpOAHOM MarHuTHoM noiie (B = 0,6 To)
TakK, YTO HOPMaJlb K KOHTYpY NEPIECHANKYIApHA JIUHASAM MarHUTHOW MHAYKIMH. Onpenenuts padboTy,
COBEpIIAeMYIO CHJIaMU TOJISI IPU MEIJICHHOM IOBOPOTE KOHTYpa OKOJIO OCH, JieXKalllel B TNIOCKOCTH
KOHTYpa, Ha yroi a = 30°.

469. TTpoBoIOYHKIT KOHTYp mIomanpio S = 500 cmM? u conporusierneM R = 0,1 OM paBHOMEPHO
BpaIiaeTcsi B 0JJHOPOJHOM MarHuTHOM 1osie (B = 0,5 Ti). Ock BpallieHus JIEKUT B TIIOCKOCTH KOJIbLIA
U MIEPICHIUKYIIApHA JIMHUSIM MarHUTHOW MHIYKIUU. ONpeenTh MaKCUMaIbHYI0 MOITHOCTD  Pmox,
HEOOXOIUMYIO TSl BpallleHHUs] KOHTYpa C YIIIOBOUM CKOpocThIO @ = 50 pan/c.

479. WCTOYHUK TOKa 3aMKHYJIM Ha KaTylIKy conpotuBieHueM R =10 OM u uHaykTUBHOCTBIO L =
0,2 I'n. Yepes kakoe Bpems cuiia ToKa B Lienu AocTUrder 50% MakcuMaabHOTO 3HauU€Hus?

A
P
& V= N
” N
e g
> N\
/7 w
o1 ®
Puc.24
4cemectp

KonTponsnas padora Ne 5.
Bapuanr 0.

1. VYcranoBka s HaOmogeHuss kojerl HproTOHa ocBemaeTcss HOPMAIbHO —IMAAIOLIIM
MOHOXpoMmaTHueckuM cBeToM (A = 590 uMm). Paauyc kpuBH3HBI R JUH3BI paBeH 5 CM. ONpeneIuTh
TOIMHY 03 BO3AYIIHOTO MPOMEXYTKA B TOM MECTE, TJIc B OTPAKEHHOM CBETE HAOI0MaeTCs TPEThE
CBETJIOE KOJIBLIO.

2. Paccrosinre Mexay mrpuxamu audpaknuonHon pemretkd d = 4 mxMm. Ha pemerky mamaet
HOPMAaJIBHO CBET C JUIMHOW BOJHBI A = 0,58 MKM. MakcuMyM Kakoro HauOOJIBIIIEro MOPsAKa JAET 3Ta
pemerka?

3. Ily4yok cBeTa majgaeT Ha IJIOCKOMApaJIeNIbHYI0 CTEKISHHYIO IJIACTUHY, HUXHSS MOBEPXHOCTb
KOTOpOM HaxoauTcs B Boje. [Ipu kakom yriie majeHusi €g CBET, OTPAKEHHBINA OT TPAHULIBI CTEKIIO —
BO/Ia, OyJeT MaKCUMAaJIbHO MOJISIPU30BaH?

4. PenTUBUCTCKHM MPOTOH 00J1ajja)l KWHETHYECKON YHEprueil, paBHOM YHEPTHH TOKOS. ONPEIEIUTh,
BO CKOJIBKO Pa3 BO3pPACTET €r0 KUHETUYECKasi IHEPTHsl, €CIIH €ro UMITYJIbC YBEIMYUTCS B N = 2 pasa.
5. CpenHss SHepreTHdeckas CBETHMOCTh R moepxnocTy 3emn pasHa 0,54 J[x/(cm? mun). KakoBa
JOJKHa ObITh TemrepaTypa 7 MOBEpXHOCTH 3€MIIM, €CJIHM YCIOBHO CUMUTATh, YTO OHA M3JIy4aeT Kak
cepoe Teno ¢ kKoddpunmenTom yepHoTH ar=0,257?
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6. Ha 1MHKOBYIO IUIaCTMHY HAIpaBJIeH MOHOXPOMATUYECKUH My4oK cBera. DOoTOTOK mpekpamiaercs
Npu 3a7iepKuBaroniell paznoctu noreHnuanioB U = 1,5 B. Onpenenuts qMHY BONHBI A CBETa,
MaJaloero Ha MIacTUHY.
7. OnpeenuTh UMITYJIbC pe DJIECKTPOHA OTAAUH, €Ciii PoToH ¢ sHeprueii €1 = 1,53 MaB B pesynbrarte
paccessHUS HA CBOOOZHOM 3JIEKTPOHE TOTEPSI 75 CBOCH IHEPTUU.
8. ToyeuHslif HICTOUHUK MOHOXPOMATHYECKOTO (A = 1 HM) U3JIydeHus: HaXOAUTCS B LIEHTPE
ceprueckoit 3auepHeHHOM KO0 paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE JIaBICHUE p,
MIPOU3BOJIUMOE HA BHYTPEHHIOIO OBEPXHOCThH KOJIOBI, €CJIM MOIIHOCTh UcTouHUKa P = 1 kBT.
Kontponbnas padota Ne 5.

Bapmuanr 1.

1. Mexay CTeKJISTHHOM IJIACTUHKOM U JIeKallleld Ha Hel MJIOCKOBBIMYKIION JIMH30M HaXOUTCS
XKUIKOCTb. HallTn nmokasarens mpeaoMiIeHus )KUIKOCTH, €CIIU PAJUYC 3 TPEThEro TEMHOT'O KOJIbLIa
Herorona npu HaOMI0IEHUH B OTPaXKEHHOM CBETE C JUIMHOM BOJIHBI A = 0,6 MKM paBeH 0,82 MM.
Pannyc kpuBu3HbI uH3BI R = 0,5 M.

2. Kakoe Haumenbiee 9uciao Nmin IITPUXOB TOJDKHA COAEpkKATh AU(PPAKIIUOHHAS PEIIETKa, YTOOBI B
CIIEKTpe BTOPOT'O MOPSIKAa MOXKHO ObLIO BUJETh Pa3/IeibHO JIBE )KEIThIE JMHUU HATPHS C AJTMHAMU
BoJH A1 = 589,0 M u A2 = 589,6 M ? KaxoBa anmuHa £ Tako# pelmeTKy, eC MOCTOSTHHAS PEHIeTKA
d =5 mkm?

3. [InacTuHKyY KBapiia TONMIMHON d =2 MM TOMECTHIIN MEX/y MTapajlieibHbIMU HUKOJISIMU, B
pe3ysbTaTe Yyero MiIOoCKOCTh MOJIIpU3allMi MOHOXPOMAaTHYECKOTI'O CBETa IIOBEPHYJIACh HA YTOJ ¢
=53°, Kakoii HaMeHbIICH TONIIHHBI Omin CIIETYET B3STh IUIACTUHKY, YTOOBI [0JIE 3PEHHUS
HOJISIPUMETPA CTAJI0 COBEPLIEHHO TEMHBIM?

4. Yactuna IBUKETCS CO CKOPOCTBIO 0 = ¢/3, THE ¢ — CKOPOCTh CBeTa B BakyyMme. Kakyro poiro
SHEPIrUU MOKOS COCTABISAET KUHETUUECKasi SHEPrusi?

5. BeIYHCIUTh UCTHHHYIO TeMuepaTypy 7 BoIb(ppaMOBOil pacKaJIeHHOM JIGHTHI, €CITH PaIuallHOHHON
OUPOMETP MOKa3bIBaeT TeMuepatypy 7pax = 2,5 kK. IIpuHATh, yTO MornomareiabHas ciocOOHOCTh
JUTSL BOJIb()paMa He 3aBHCUT OT YacTOTHI M3NydeHuss u paBHa  «aj = 0,35.

6. Kpacnas rpanuna gotosddexra ms mukna Ao =310 amM. Onpenenuts MaKCUMaIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB B AIEKTPOH-BOJIBTAX, €CJIM HA IIMHK Ma/laeT CBET C
JUIMHOM BOJIHEI A = 200 HM.

7. ®oron nipu dpdpekre KoMnToHa Ha CBOOOIHOM AIIEKTPOHE OBLIT paccesiH Ha yron § =m/2.
Onpenenuth uMnyisc p (B MoB/c)?, npuoGpeTeHHbIil 2MeKTPOHOM, eCly SHeprus (OTOHA 10
paccesiaus Obu1a €1 = 1,02 MaB.

2 |M»B/c — enunuma MMITyJIbCA!
~13
1 MBB/C = M=5,33X10_22K2',11/C
3x108m/c

KonTposbnas padora Ne 5.
Bapuanr 2.

1. Ha ToHKYy!O0 IJIEHKY B HallpaBJIC€HUHU HOPMaJIH K €€ MOBEPXHOCTH MaJaeT
MOHOXPOMaTHUYECKHUH cBeT ¢ AuHON BOIHBI A = 500 HM. OTpa)XeHHBIH OT Hee CBET
MaKCHMaJbHO YCUJIEH BCIIEACTBUE UHTEP(HEPEHIINN.

2. Kontpoabnasi padora Ne 5.

Bapmuanr 3.
1. Paccrostnue L ot mieneit 10 skpana B onbite FOHra paBHo 1 M. OnpeenuTs paccTOSHUE MEXITY
HIeNsiMH, eclii Ha oTpe3ke anuHoi £ = 1 cm yknagsiBaercs N =10 TeMHbIX HHTEpDEpEeHIIMOHHBIX
nostoc. JlnnHaa BoaHb A = 0,7 MKM.
2. Ha mudpaknuonnyro penieTky najgaeT HOpMajabHO MapauieIbHBINA Tydok 0enoro cBeta. CreKTphl
TPETHEr0 U YETBEPTOIO MOPSIKA YACTUYHO HAKIIAIBIBAIOTCS IPYT Ha Apyra. Ha kakyro JJIMHY BOJHBI
B CIIEKTpPE YETBEPTOrO MOPsIKA HaKIaApIBaeTCs rpaHuia (A = 780 HM) cieKTpa TPEeThero mopsaka?
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8. OnpenenuTs YHEPreTHYECKYIO OCBEIIEHHOCTh (00IY4eHHOCTH) Ee 3epKalbHOM MOBEPXHOCTH, €CIIU
JIaBJICHUE p, MPOU3BOAMMOE U3nydeHueM, paBHo 40 mxlla. M3nydeHue nagaer HOpMaIbHO K
MOBEPXHOCTH.

KonTponsnas padora Ne 5.
Bapuanrt 4.

1.Ha cTexisHHYIO IJIACTUHY MOJI0KEeHa BBIMYKJIOW CTOPOHOM MIOCKOBBINYKIad nuH3a. CBepxy
JWH3a OCBEIIEHa MOHOXPOMAaTH4YeCKUM cBeTOoM JiuuHOil BosHbl A=500 um. Haiitu panmyc
RimH3bI, eciiv paguyc 4eTBEPTOro, TEMHOI0 Kojblla Hpl0TOHA B OTpa)k€HHOM CBETE 4= 2 MM.
2.Ha qudpakiuronnyio penerky, cojepxkaiiyio N = 600 mTpuxoB Ha MIJUTUMETP, aJaeT HOPMAIBHO
Oenbiii cBet. CIIEKTp MPOCIUPYETCs MOMEIICHHON BOJIM3H PEIIeTKH JUH30M Ha dKpaH. OnpeneinunTh
JUMHY { CHEKTpa MEepBOro IMOpsiiKa Ha 3KpaHe, €ClIM PAacCTOsHUE OT JMH3bI 0 3kpaHa L=1,2m.
['panu1ibl BUIUMOTO CcrIeKTpa: A= 780 HM, Agp = 400 HM.

3. Ilpu mpoxokiacHUH CcBeTa depe3 TpyOKy mmHON £i = 20 cM, coaep:Kamyr pacTBOp
caxapa xkounenrpauued C1= 10%, MI0CKOCTh MOJSIPU3ALUU CBETA MOBEPHYIACh HA Yol @1

3. KBapueByto miIacTUHKY OMECTHIIA MEXY CKpELEeHHbIMU HUKOJISIMU. [Ipu kakoil HauMeHbIei
tonuHe dmit KBApLEBO#l IIACTHHBI TIOJIC 3PSHUSI MEXTy HUKOJISIMU OyIeT MaKCUMAaJIbHO
npocBeriieHo? [locTostHHAsT BpaleHust o KBapiia paBHa 27 rpaja/ MM.

4. ITpu kako# ckopocTH B (B A0JIAX CKOPOCTH CBETA) PEISATUBUCTCKAs Macca JIF0OON 4acTHIIbI
BelecTBa B N = 3 pasa 00JbIlIe MacChl MOKOs?

5. Temnepatypa abcomoTHo yepHoro Tena T =2 kK. Onpenenuts AIMHY BOJIHBI Am, HA KOTOPYIO
IPUXOJINUTCS MAKCUMYM SHEPIUU U3IYyYEHUs], U CIEKTPAIbHYIO INIOTHOCTh SHEPI€TUYECKOM
CBETHUMOCTH (M31y4aTesibHOCTH )(I7,T)max AJIsL TOW JUTMHBI BOJTHBI.

6. ®otoH ¢ sHeprueit € = 10 5B nmagaeT Ha cepeOPSHYIO TUIACTHHY U BBI3BIBAET POTOIH(DEKT.
OnpeaenuTs UMIYIbC P, NOTYYEHHBIH IIACTUHOM, €CJIM IPUHATH, YTO HAIIPABICHUS IBU)KEHUS
¢doroHa U GOTOINEKTPOHA JISKAT HA OTHOU PSAMOM, IEPIICHANKYIISIPHOI MOBEPXHOCTH TUIACTHH.
7. Kakas nosst sHepruu GpotoHa npuxoautcs npu 3¢ pexre KoMmnroHna Ha 3J1€KTpOH OTAAYH, €CIIN
paccesiHre OTOHA TPOUCXOAUT Ha yrou F = m/2? Dueprus porona a0 paccesuus €1 = 0,51 MaB.
8. Onpenenuth KOAXPGUIUEHT OTPAXKEHUSI P IMOBEPXHOCTHU, €CIIU IPU IHEPreTUUECKOMN
ocsemenHocT! Ee = 120 Br/M? naBnenue p cBeTa Ha Hee OKazanoch paBHbIM 0,5 MkI]a.
OrmpenennuTh MUHUMAIBHYIO TOTIIMHY Omin TZICHKH, €CIH TT0Ka3aTelb MPEIOMIICHHST MaTepralia
ek N =1,4.

2. Ha noBepXxHOCTh AU(PPAaKIIMOHHON PEIIETKH HOPMAJIbHO K €€ ITOBEPXHOCTH MaaeT
MoOHOXpoMaTHueckuit cBeT. [loctosiHHas AudpakmoHHON pereTku B N = 4,6 pa3a 0oJblle ATHHbBI
cBeToBOi BosiHbI. HaiiTu o6mee uncino M nudpakiinoOHHBIX MAKCUMYMOB, KOTOpPbIE TEOPETUYECKHU
MOYKHO HaOJII0/1aTh B JAHHOM CIydJae.

3. [MapamienpHbIN My4OK CBETA MEPEXOAUT U3 MIMIIEPUHA B CTEKJIO TaK, YTO MyYOK, OTPAKEHHBIN OT
IpaHUIIBI pa3Jiesia 3TUX Cpell, OKa3bIBAETCSI MAKCUMAIIBHO MOJIIPU30BaHHBIM. OINpeesuTh Yroi y
MEXly MaJIalOLIIM U NPEJIOMIICHHBIM ITy4YKaMH.

4. ITpoToH ¢ kuHeTHueckoi sHepruet T = 3 I'3B npu TopMoKeHUH MOTEPSUT TPETh STON SHEPTHUH.
OnpenenuTtb, BO CKOJIBKO pa3 U3MEHWICS PENSATUBUCTCKUNA UMITYIIbC (i-HACTHIIBL.

5. Uepnoe teno umeet temmeparypy 71 = 500 K. Kakosa Oynet temnepatypa T2 Tena, eciiu B
pe3ysbTaTe HarpeBaHusl MOTOK U3IYYeHUs yBEIUUUTCS B N = 5 paz?

6. Ha moBepXHOCTb KajMs MajaeT CBET C JUIMHOW BOJIHBI A = 150 HM. OnpeaenuTs MaKCUMaIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB.
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= 13,3°. B npyrom pacTBOope caxapa, HAIMTOM B TpyOKy miuHOH {(2=15 cMm, TUIOCKOCTB
MOJISIPU3allMU MOBEPHYJIACh HAa yroil ¢2 = 5,2°.0npenenuTh KOHIEHTpauo C2 BTOPOTO pacTBoOpa.
4. OnpenenuTh OTHOLIEHUE PEISITUBUCTCKOTO UMITYJIbCa P-3JIEKTPOHA C KHHETHUYECKOM dHeprueit 77
=153 K KOMIITOHOBCKOMY UMITYJIBCY MoC 3JICKTPOHA.
5. Onpenenuts Temneparypy 7' ¥ 3HEPreTUYECKYI0 CBETUMOCTD (M3J1y4aTeIbHOCTh) ReaOCOMIOTHO
YEpHOTO0 Tella, €CJIM MAaKCUMYM SHEPTUH U3JIy4YE€HUs IPUXOANUTCS Ha JUIMHY BOJHBI An= 600 HM.
6. Ha poTosnemMeHT ¢ KaTOIOM W3 JHUTHUS MaaaeT CBET ¢ JUIMHOW BOJHBI A=200 M. HaliTu
HalMEHbIlIee 3HAa4YeHHE 3aJep)KUBAMOIIENd pa3HOCTU MOTEeHUUANOB Umin , KOTOPYIO HYXHO
OPWIOKUTE K (OTO’NEMEHTY, 4YTOObI NPEeKpaTHUTh (POTOTOK.
7. OnpenenuTh  MaKCHMallbHOC  HM3MCHEHUE  JUIMHBI BOJHBI (AA)max TP  KOMITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX 3JIEKTPOHAX U CBOOOJHBIX MPOTOHAX.
8. laBnenue cBeTa, NPOM3BOJMMOE Ha 3€pPKaIbHYIOMOBEPXHOCTh, p = 5 mlla. Onpenenutsb
KOHLEHTpAIHo 7o (OTOHOB BOJM3U MOBEPXHOCTH, €CJIM JUIMHA BOJIHBI CBETa, IaJalollero Ha
MOBEPXHOCTh, A = 0,5 MKM.

KontponbHas padora Ne 6.

Bapuanr 0.

1. HeB0o30y»X/ICHHBIN aTOM BOJIOPO/A TMOTJIOMACT KBAHT M3JIYYCHUS C JITUHOU BOJNHBI 4 = 102,6 HM.
Bbruucnuth, nons3ysce Teopueil bopa, paguyc I 37eKTpOHHOM OpOUTHI BO30YKIEHHOTO aroma
BOJIOPOJIA.

2. Beruncauts HanboJsee BEpOSTHYIO JeOPOMIEBCKYIO JUTMHY BOJIHBI A MOJIEKYJI a30Ta, COACPIKALMXCS
B BO3/yX€ P KOMHATHON TemIepaType.

3. OueHUTh C MOMOIIBIO COOTHOLIEHUS HEONPEAETICHHOCTE MUHUMAJIbHYIO KHHETUYECKYIO SHEPTUI0
JIEKTPOHA, IBUXKYIIErocs BHYTpH chepsl paauycom R = 0,05 HM.

4. Yactuna HaxoAauTcs B OECKOHEYHO IIyOOKOM, OZHOMEPHOM, HPSAMOYIOJIBHOM HOTEHIMAIBLHOM
amuke. Halitu oTHomeHue pa3HOCTH AEnn+1 COCEIHUX DHEPreTUYECKUX YpPOBHEH K sHeprum En
YJaCTHIIBI B TpeX ciaydasx: 1) n=2; 2)n=5; 3)n — oo,

5. Haiitu nepuon nonypacnana Ty, paguoakTUBHOTO U30TOIIA, €CJIM €r0 aKTUBHOCTH 3a BpeMs t=
10 cyr ymenpmminacey Ha 24 % 110 CPaBHEHUIO C TIEPBOHAYAIBHOM.

6. OnpeeNuTh KOJIMYECTBO TETUIOTH Q, BBIJCIISIONICHCS TIPU paciiaje pajoHa akTHBHOCTRI0 A = 3,7 -
10 Bk 3a Bpems t = 20 mun. KuneTndeckas sHeprus T BbUIETAIONIEH U3 pajoHa a-4aCTHIIBI PaBHA
5,5 MaB.

7. Omnpenenuth TeIOTY Q, HEOOXOIMMYIO JJIsl HarpeBaHMs KpucTaia kanus maccod m = 200 r ot
temneparypbl T1 =4 K g0 temneparypel T2 = 5 K. [IpuHATH XapakTepUCTHUECKYIO TEMIEPATYPY
HeGas st kamust Op = 100 K u cuntats yenoBue T<<®p BbINOJIHEHHBIM.

8. OnpenenuTs J0J110 CBOOOIHBIX 3JIEKTPOHOB B MeTuie pu Temnieparype T =0 K, sHepruu & koTopbIx
3aKJIFOYEHBI B UHTEPBaJe 3HAYCHUN OT 72 Emax /10  Emax.

KontponbHast padora Ne 6.
Bapnanr 1.

1. Beruucauts o teopuun bopa paguyc r, BTOpO# CTallMOHapHON OPOUTHI U CKOPOCTh 02 AIEKTPOHA

Ha 3TOH opOuTe AJI1 aTOMa BOJAOPOJA.

2. Onpenenuts dHepru0 A7, KOTOPYHO HEOOXOAUMO JOMOIHUTEIBHO COOOIIUTH AIIEKTPOHY, YTOOBI
ero neOpoieBcKas IJIMHA BOJTHBI yMeHbIuiIach o A1 =0,2 MM 10 A2 =0,1 HM.

3. Hcnonp3ys COOTHOIIEHHWE HEOMPEIeICHHOCTEeH, OICHUTh HauMeHbIlee OOk Ao B
ONPEAEIIEHUN CKOPOCTH 3JIEKTPOHA MU IPOTOHA, ECIM KOOPJIAUHATHI EHTPA MACC ITUX YACTUL[ MOTYT
OBITH YCTAHOBJICHBI C HEOTIPEIETICHHOCTHIO | MKM.

4. DAEKTPOH HAXOIUTCS B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, MPSMOYTOJIHHOM MOTEHIIUATBHOM
samuke mupuHod ¢ = 0,1 HM. OnpenenuTs B SJIEKTPOH-BOJIBTAX HAUMEHBIIYIO PAa3HOCTH
DHEPreETUYECKUX YPOBHEM IIEKTPOHA.
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225
5. OnpenenuTh, Kakas 0JIS PaAMOAKTHBHOTO U30TOIA 89AC pacnazaeTcsl B TeueHue BpeMeHu t = 6

CYT.
6. Maccam=1r ypana 238U B paBHOBECHH C IPOAYKTAMHM €TO PACIa/a BBIAEIAET MOIHOCT P =
1,07 - 107 Br. Haiitu MonspHyto Ternory Qm, BBIICISEMYIO YPaHOM 3a CpeIHee BPEeMs JKM3HH T
aTOMOB ypaHa.
7. BeluncnuTh XapakTepucTHUeCKyto Temneparypy Op Jebas ains xkenesa, eciu mpu TeMieparype T
= 20 K monspnas TemnoemMkocTh xene3a Cm = 0,226 J[x/K-monb. YcnoBue T<<@p cuurath
BBITMIOJTHEHHBIM.
8. 'epmanueBbiii KpucTal, mupruHa AE 3anpelieHHoil 30161 B KoTopoM paBHa 0,72 3B, HarpeBaroT ot
temnepatypbl t1 = 0° C no Temneparypsl t2 = 15° C. Bo ckoiabko pa3 BO3pacTeT €ro yjaeibHas
IIPOBOAUMOCTH?

KontponbHas padora Ne 6.

Bapuanr 2.

1. Boruncnute 1o Teopun bopa nepuos T BpaleHus 2JIEKTPOHA B aTOME BOJOPO/1a, HAXOSIIErocs B
BO30Y>KJICHHOM COCTOSTHHH, OIIPEJIEJIIEMOM IJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha cKoJIbKO IO OTHOIIEHHIO K KOMHAaTHOM JOJKHA U3MEHMTBHCS TeMIlepaTrypa HealbHOIo rasa,
4TOOBI NeOPOIICBCKAS JUTMHA BOJIHBI A €ro MOJIEKYJl yMeHbIIMIach Ha 20 %?

3. KakoBa JOJDKHA OBITh KUHETHYECKas H3HEpruss | NpPOTOHAa B MOHOPHEPIEeTUUECKOM IIy4Ke,
HCIIOJIB3YEMOTO [T HCCIIEI0BAHMS CTPYKTYPHI ¢ TUHeHbIME pasmepamu £ =~ 107 3cm?

4. Yacruia B 66CKOHEYHO INTyOOKOM, OJTHOMEPHOM IPSMOYTOJIbHOM IMOTEHLUAIBHOM SIIIUKE IIUPUHOM
{ HaxoauTCsl B BO30YXA€HHOM cocTostHUM (N = 3). OnpenenuTs, B KaKMX TOYKax nHTepBana 0 <x<{
IUIOTHOCTb BEPOSTHOCTH HAXO0XKJICHUS YaCTUIbl IMEET MAKCUMaIbHOE U MUHUMAIbHOE 3HAUCHMUS.

5. AxtuBHOCTH A HekoToporo uzotomna 3a Bpems t = 10 cyr ymenpmmnach Ha 20 %. Onpenenursb
nepuoJl nojiypacnaza Ty, TOro U30Tora.

6. OnpeenuTh YHEPTHIO, HEOOXOANMYIO JUIs pasaeneHus sapa °Ne Ha jgBe o-dacTHIsl U aapo “2C.
DHepruu CBSA3U Ha OJIMH HYKJIOH B SIApax 2Ne, *He u *2C paBHbI cooTBeTCTBeHHO 8,03; 7,07 1 7,68
M>bB.

7. Cuctema, coctosimas u3 N = 102 TpexMepHBIX KBAaHTOBBIX OCHMILIATOPOB, HAXOMMTCA TIPH
temneparype T = O (O = 250 K). Onpenenuth sHepruio £ CHCTEMBI.

8. IIpu HarpeBaHUM KPEMHHEBOIO KpUCTa/uia oT TemnepaTypsl t1 = 0° ngo Temneparypsl t2 = 10° C
€ro yzenbHas IPOBOAMMOCTH Bo3pactaeT B 2,28 pasza. I[lo mpuBeneHHBIM TaHHBIM OIPEIEIUTH
mupuHy AE 3anpenieHHON 30Hbl KpUCTaIa KPEMHUS.

KonTponsnas padora Ne 6.
Bapmuanr 3.

1. OnpenenuTh U3MeHEHHE 3Heprur AE>IEKTpOHA B aTOME BOAOPOAA MPU U3ITYyYEHUH aTOMOM (hOTOHA
¢ gacToToitVv =6,28 - 10T .

2. IMapannenpHbI My40K MOHOYHEPTETHUECKHUX JIEKTPOHOB MajaeT HOPMAJIBLHO Ha nuadparmy B BUIE
Y3KOU IPSIMOYTOJIBHOM IIENH, IHPHUHA KOTOpOoi o = 0,06 MM. OnipeenuTh CKOPOCTh ITUX 3JIEKTPOHOB,
€CJIM U3BECTHO, YTO Ha HKPAaHE, OTCTOALLEM OT I Ha paccTossHuU £ = 40 MM, IIMPHUHA LIECHTPAJIILHOTO
nudpakionHoro Makcumyma b = 10 MkM.

3. Hcnonb3yss COOTHOIIEHHWE HEONPEIEICHHOCTEH, OLIeHUTh HIUPUHY lomHOMEpHOTO
MOTCHIIMAIILHOTO  SIIIIAKA, B KOTOPOM MHUHHUMAJbHAs JHEPrus 3JeKTpoHa Emin= 107B.

4. B npsAMOYyroibHOI NOTEHIIMAIbHON IMe IUPUHON ¢ aDCOIOTHO HENTPOHUIIAEMBIMH CTEHKaMH
(0<x<0) HaxomUTCS YacTHIla B OCHOBHOM COCTOSIHUH. HalTH BepOSTHOCTh WMECTOHOXOMICHHUS
9TON YacTUII B o0nactu Y £ <X<¥ €.

S. OnpenenutbMaccy m HM30TONA 131 , MMEIOWIEro akTUBHOCTh A = 37 I'bk.

6. B oHOM aKTe Jenenus anpa ypana 2>°U ocBoboxkmaercs sueprus 200 M»dB. Onpenennts:1)
SHEPTHUIO, BBIJCISIIONTYIOCS TPU pacIiajie BCeX sAep ATOr0 U30TOoMa ypaHa Maccod m =1 kr; 2)
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Maccy KaMEHHOTO YIJisi C yIelbHOW TeniaoToi cropanus = 29,3 MJIx/Kr, 5KBUBaJIEHTHYIO
B TEIJIOBOM OTHOIIEHHH 1 Kr ypana U,

7. Mennsbiii oOpaser maccoid m = 100 r Haxoautes npu Temneparype Ti1 = 10 K. Onpenenuts
teruioTy Q, HeOOXO0AMMYIO NIJIsi HarpeBaHHU s oOpa3na mo tremmnepatypsl 72= 20 K. MoxHo
IIPUHATH XapaKTEPUCTUUYECKYIO TeMnepatypy ®p ans meau paBHoit 300 K, a ycinosue T
<<@pCcYUTaTh BHIIOJIHEHHBIM.

8. p-n-nepexon Haxoautcst mox oOpatHeiM HampspbkeHueMm U= 0,1 B. Ero conporuBnenue R1=
692 OMm. KakoBo conmpoTuBiieHHe Romepexona npu nNpsiMoM HampsyKeHUU?

KonTponsnas padora Ne 6.
Bapuanrt 4.

1. Bo ckoibKo pa3 u3MeHuTcs nepuoji 7 BpaleHue 3JIeKTPOHA B aTOME BOJIOPO/Ia, €CIU MPU IMepexoie
B HEBO30YXJICHHOE COCTOSIHIE aTOM M3JIy4UsI OTOH C JUTMHON BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HaUYCHUAX KMHETUYECKOU aHepruu 1 3jeKTpoHa omuOKa B onpeeseHnu 1e0ponieBcko
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKON Gopmyne He mpesbimaeT 10%?

3. Anpda-yacTuiia HaxoAUTCi BOECKOHEYHO TNIyOOKOM, OJHOMEPHOM, HMPSIMOYTOJIbLHOM
NOTEHIHAJIbHOM sIIUKe. Mcrmonp3ys COOTHONMIEHNE HEONPEAEICHHOCTEH, OIIEHUTh IHPUHY {
AIIUKa, €CJIU U3BECTHO, YTO MUHUMAaJIbHAS SHEPTUS o-4aCTUILBI Emin = 8§ MaB.

4 Yactuia B OCCKOHEYHO TJIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIBHOM IMOTEHIMAIBHOM SIIIHUKE
HAXOJUTCS B OCHOBHOM cOCTOsiHMM. KakoBa  BepoOSTHOCTh W OOHapyKeHHsT YacTHIIbI B KpalHeu
YETBEPTH SALIUKA?

5. HaliTu CpeaHIO0 MPOAOIKUTENBLHOCTD XKU3HU T aTOMa PaJJMOaKTHBHOIO H30TONA KOOanbTa 9

Co.

6. MomHocTs P aBurarenss aTOMHOTO cyaHa coctaBisier 15 Mgr, ero KIIJ| panen 30%.
Onpenenuts MECSYHbBIM pacXoa SAIEpHOT0 TOPHOYEro Mpu paboTe 3TOro JABUIaTeNs.

7. crionb3ysi KBAHTOBYIO TEOPHIO TEIUIOEMKOCTH DHHINTEWHA, ONpeAeuTh Kod(phuuueHT
YIOPYTOCTH 3 CBSI3M aTOMOB B KpucTaie antoMuHus. IlpuHAtes 1ua amomMuHus O =
300 K.

8. MeTannbl TUTUH U LIUHK NPUBOAAT B CONPUKOCHOBEHHUE APYT C IpyroMm npu temmneparype 7 =
OK. Ha ckonbKO M3MEHUTCS KOHIIEHTPAIUS DJIEKTPOHOB MPOBOAMMOCTH B IMHKe? Kakoit u3 aTux
MeTaJJIoB OyJ1eT UMeTh 0oJiee BBICOKUH MOTEeHIMa?

KontponbHast pabora Ne 6.
Bapuanr 2.

1. Beruncnauts no Teopun bopa nepuon T BpallieHus 2JIEKTPOHA B aTOME BOJIOPO/J1a, HAXOASIIETroCs B
BO30Y>KJICHHOM COCTOSTHHH, OTIPEJIEJIIEMOM IJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha cKOJIBKO IO OTHOLIEHHIO K KOMHATHOM JI0JKHA U3MEHUTBCS TEMIIEpaTypa HEalbHOIO rasa,
4yTOOBI 1€OpOIIIeBCKas JTMHA BOJIHBI A €r0 MOJIEKYJ YyMeHbImiIach Ha 20 %?

3. KaKoBa JOJDKHA ObITh KMHETHYECKasi SHEPT sl T MPOTOHA B MOHOYHEPI€TUYECKOM ITyUKe,
HCTIOB3YEMOTO [T UCCIIEN0BAHMS CTPYKTYPHI ¢ THHEHHBIME pasmepamu £ ~ 10" 3cm?

4. YacTtuia B 6€CKOHEYHO TITyOOKOM, OTHOMEPHOM MPSMOYTOJIbHOM MOTEHIIMAIBHOM SIIUKE
HIMpUHON £ HaXOAUTCS B BO30YX A€HHOM cocTostHuM (N = 3). OnpenenuTs, B KAKUX TOUYKax
uHTepBana 0 <X<{ IIOTHOCTb BEPOATHOCTH HAXOXACHUS YaCTHUIIBI MMEET MAaKCUMAJIbHOE U
MUHUMAaJIbHOE 3HAYECHMUSI.

5. AKTUBHOCTH A HekoToporo u3zorona 3a Bpems t = 10 cyr ymensimmiacek Ha 20 %. Onpenenuts
nepuoJ mojiypacnana Ty, TOro U30Tora.

6. OTIpeIeNnTh SHEPTHIO, HEOOXOMMMYIO JUIS pasziernenus sapa 2°Ne Ha jiBe a-gacTuIs U sapo 2C.
DHepruy cBA3M Ha OJMH HYKJIOH B sapax 2°Ne, *He u 1%C pasur! coorserctBenno 8,03; 7,07 u 7,68
Mb5B.
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7. Cucrema, coctosmias u3 N = 10%° pexMepHBIX KBAHTOBBIX OCIIJLISTOPOB, HAXOAUTCS HPU
temneparype T = O (O = 250 K). Onpenenuth HEPrHi0 £ CHCTEMBL.

8. Ilpu HarpeBaHMM KPEMHHEBOTO KpUcTalia OT TemnepaTypsl t1 = 0° 10 Temmneparypbl to=
10° C ero yaenbHas NpOBOJMMOCTb Bo3pacTaet B 2,28 pa3za. Ilo nmpuBeaeHHBIM JaHHBIM
onpeaenuTs MUpuHy AE 3anpelieHHON 30Hbl KpUCTaJljIa KPEMHHUS.

KonTtponsHas padora Ne 6.
Bapuant 3.

1. OnpenenuTh U3MeHEHHE SHEePrun AE3JIeKTpoHa B aTOME BOIOPOa MPU U3ITYy4eHUH aTOMOM (OTOHA
¢ yacToToiV =6,28 - 10T .
2. IapanienbHblid My40K MOHOIHEPTETHUECKUX 3JIEKTPOHOB IaJaeT HOPMAJIbHO Ha 1uadparmy B BUe
Y3KOH MPSAMOYTOJIbHOM 1IENH, IUpHUHA KOTopol a = 0,06 MM. Onipe1euTh CKOPOCTh 3TUX JIEKTPOHOB,
€CJIM U3BECTHO, UTO Ha HKPaHEe, OTCTOALIEM OT IIeNH Ha paccTossHuu £ =40 MM, IIUPHUHA LICHTPAILHOTO
nudpakironHoro Makcumyma b = 10 MkM.
3.  Hcnonb3ys COOTHOIIEHHE HEOMpPEAeICeHHOCTEH, OLIEHUTh UIUPUHY lonHOMEpHOTO
MOTEHIMAJIBHOTO  SIIIIMKA, B KOTOPOM MHUHHUMAaJIbHAsi 3HEprust s3jekTpoHa Emin= 103B.
4.B npsAMOYroipHON MOTEHIHAIBHOHN siMe MHUPUHON { ¢ aDCOMIOTHO HETPOHUIIAEMBIMU CTEHKAMHU
(0<x<0) HaxomuTCs 4YacTHIla B OCHOBHOM COCTOSIHUHM. HalTH BepOsSTHOCTH WMECTOHOXOXKICHUS
3TOM YacTUILBI B o0nactu Va £ <x<¥ €.
5.0mpenenuremaccy m HM30TONA 131 , MMEIOIIETO aKTUBHOCTH A = 37 I'bk.

6.B oqHOoM akTe AeneHus sapa ypaHa 235 ocBOGOKIAETCS sneprusi 200 M»sB. Omnpenenuts:1)

SHEPIHI0, BbLACISAIOLIYIOCS npu pacnaze BCEX aaep 3TOrO u30TOIAa
ypaHa Maccoi m = 1 KT; 2) Maccy KaMEHHOTO yros c
yACTBbHOU TermoTol cropanus = 29,3 MJDx/Kr, 5KBUBAJEHTHYIO B TCIUIOBOM OTHOIICHUU |
KT ypana 23U,

7. Menunsiit oopazen maccord m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenuts
ternoTy Q, HeoOXOoqUMYIO JUIsl HarpeBaHus oO6pasua go temuepatypsl 72= 20 K. MoxHo
IPUHATH XapaKTEPUCTUUYECKYIO TeMnepartypy ®p aius meau paBHoit 300 K, a ycnoBue T
<<@®pCcUNUTaATh BHIITOJHEHHBIM.

8. p-n-mepexon HaxoauTcst moa oopatHeiM HanpspbkeHueMm U= 0,1 B. Ero conmporuBnenue R1=
692 Om. KakoBo conpotuBieHue Renepexoa npu npsMoM Hampsi>KeHUn?

KontponbHast padora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3MeHuTcs nepuoj 7' BpaleHue 3JeKTpOHa B aTOME BOJOPO/Ia, €CIIU IIPH EPEXoe
B HEBO30YKI€HHOE COCTOSIHUE aTOM M3Iy4HJ1 OTOH C JIIIMHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSX KHHETHYECKON dHeprun 7 3JIeKTpOoHa OMMOKa B ONpeleIeHHH 1e0pOnIeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM opmyse He mpeBbimmaet 10%?

3. Anbda-yacTuma HaXOAUTCI BOECKOHEYHO TIyOOKOM, OJIHOMEPHOM, MPSIMOYTOJIbHOM
NOTEHIMAIbHOM sIKKe. Mcnonb3ys COOTHOLIEHNE HEONPEAEIEHHOCTEN, OLIEHUTh INUPUHY €
AIIUKa, €CIU U3BECTHO, YTO MUHUMAaJIbHAS SHEPTUS o-4acTULBl Emin = 8§ MaB.

4. Yactuia B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, MPSIMOYTOJBLHOM IOTEHLUAIBHOM SIIHKE
HaXOJUTCSl B OCHOBHOM cOcTOsIHMM. KakoBa  BeposSITHOCTh W OOHapy>KEHHs HacTHIIbl B KpalHeu
YEeTBEpPTH AIIMKA?

5. HaiiTu cpeHIO0 NPOJOKHTENBHOCT )KU3HM T aTOMa PaJIMOaKTUBHOTO M30TONa KOOanbTa §9

Co.

6. MourHocTh P aBuraTens aToMHOro cyaHa coctaBiuser 15 Msrt, ero KIIJI panen 30%.
OnpeeuTh MECSYHBIA pacxXoJl SIACPHOTO TOPIOYEro MpH paboTe 3TOTO JBUTATEIIS.

7. Vicnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DUMHIITENHA, oNpeaeauTh KodpPUIHEHT

YIPYTOCTH 3 CBSI3M aTOMOB B KpucTauie anoMuHus. [lpuHATe 10 amoMuHus O =
300 K.
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8. MeTannbl TUTUN U IIUHK NPUBOASAT B CONPUKOCHOBEHHUE APYT C IPYroM npu temmneparype 7 =
OK. Ha cKoIbKO M3MEHUTCS KOHIIEHTPAIUsI 3JICKTPOHOB MPOBOJIMMOCTH B IMHKE? Kakol U3 3Tux
METaJIOB OyJeT UMeTh 0oJiee BHICOKUI MOTEHIUAI.

KonTponsnas padora Ne 6.
Bapuanrt 5.

1. Ha ckosibKO M3MEHMIach KMHETHYECKasi SHEPIus 3JIEKTPOHA B aTOME BOJOpOJA IPU HU3IyYEHUU
aToMoM (OTOHA C JUTMHOU BOJHBI A = 435 HM?
2. U3 xaToHOM TpyOKM Ha Auadparmy ¢ y3KOH IpsIMOYroJIbHOM LI€/IbI0 HOPMAJIbHO K INIOCKOCTH
nuadparMbl  HampaBlieH IMOTOK MOHOPHCPTETHYECKUX AIIEKTPOHOB. OmpenenuTs aHOIHOE
HamnpsikeHue TpyOKHU, €Cclii U3BECTHO, YTO HA 3KpaHe, OTCTOSLIEM OT ILEJU Ha pAacCTOSIHUM £
= 0,5 M, mupuHa HeHTpaibHoro audpakumonnoro makcumyma Ax = 10,0 mxm. I[lupuny
brmenn npubate paBHoi 0,10 mwm.
3. CpenHee BpeMs KU3HH aTOMa B BO30YKIEHHOM COCTOSHUH cocTaBiseT A t= 108 c.
ITIpu nmepexoje aTomMa B HOpMaJbHOE COCTOSIHUE MCIyCKaeTcs (OTOH, CPEHssA JJIMHA BOJIHBI
koroporo paBHa 600 HM. OuEHUTh WHUPUHY AAU3ITYy4YaeMOW CHEKTPaJIbHOM JIMHUHM, €CIU HE
HPOUCXO/IUT €€ YIIUPEHHUs 3a CUET APYTUX MPOIECCOB.
4. BonHoBast (pyHKIHS, ONMMCHIBAIOIIAS [BI)KEHHE DJICKTPOHA B OCHOBHOM  COCTOSIHUHM aTOMa
BOJIOpPOJia, MUMEET BUJ

(p(r) - A-r/ao’
rae A - HekoTopas noctosHHasg; AQ - mepBbli O0poBckuil panuyc. HailTu ayis ocHOBHOTO
COCTOSIHMSI aTOMa BOJIOpo/jia HauboJiee BEpOSITHOE PACCTOSIHUE AJIEKTPOHA OT sA/pa.
5. CueTuuK 0-4acTHl], YCTAHOBJIEHHBIM BOJM3M PaJAMOAKTUBHOIO M30TOIA, MPU HEPBOM
usMmepenuu perucrpupoain Ni= 1400 wyacTtunm B MuUHYTY, a 4yepe3 Bpems (=4 u -
toinbko Nz =400. Omnpenenuts nepuoj nonypacnana 71/2 U30Tora.
6. CunTas, 9TO B OZHOM aKTe jeleHus sapa ypasa >°U ocBoGoxkmaerca sHeprus 200 M»B,
ONpENeINTh Maccy /m 3TOr0  H30TONA, MOJBEPrHIerocss  JeJICHUIO Opu  B3pbIBE
aToMHO# GOMOBI ¢ TpOTHIOBBIM SKBHBameHToM 30-10° Kr, ecnm TemnmoBoit SKBUBANEHT TPOTUIA
gpaseH 4,19 MJIx/kr.
7. HaliTu oTHOLIEHUE CpeAHEW DHEPruuh (&> JIMHEHMHOTO OJHOMEPHOrO OCLUJIIISITOpA,
BBIYMCJIEHHON MO KBaHTOBOM TEOpHUM, K DHEPIrHM (&> TaKOro XK€ OCUUILIATOpA,
BBIUMCIJIEHHON MO KJIACCUYECKOU TeoprH. Briuucienrne npousBecTy sl ABYX TeMneparyp: 1)
T=0,10g; 2) T=0g, rae O - XxapakTepHCTHYECKass TeMmIreparypa OWHIITEHHA.
8.ComporuBnenne Ri p-n-mepexoma, HaxosImerocs moj npsiMeiM Hanpspkeanem U— 1 B, pasro 10
Owm. Onpenenuth conpoTuBieHne Renepexoa npu oOpaTHOM HAIPSIKEHUU.

KontponbHast pabora Ne 6.
Bapuanr 6.

1. B xakux mpenenax AA JODKHA JieXKaTh JJIMHA BOJH MOHOXPOMAaTHYECKOI'O CBETA, YTOOBI MPHU
BO30YXJIEHMHM aTOMOB BOJOPO/a KBAHTAMHU TOTO CBETa PAINYC I'n OPOUTHI AJIEKTPOHA YBEIHUYMIICS B
16 pa3?

2. IlpoToH oOnanaeT KMHETUUYECKOW IHEeprueit T =1 x3B. Onpenenuts AONOJIHUTEIBHYIO
sHepruto A7, KOTOpyl0 HEOOXOIMMO €My COOOIIMTH JUIsi TOro, YTOOBI JJIMHA BOJIHBI AJlE
bpoiinsg ymenbpmuiach B Tpu pasa.

3. Jlnsg npuOMMKCHHOW OIIGHKM MHHHUMAIILHOW JHEPrHH JJICKTpPOHAa B aToMe BOJOpPOAA MOXKHO
IPENOI0XKNUTE, YTO HEOIPEAETICHHOCTh Al pajiyca I' 3JIeKTpOHHOM OpOUTHI M HEONpeeIeHHOCTh Ap
UMITyJIbCa p 3JIEKTPOHA Ha TaKOW OpOUTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOIIUM o0pa3zom: Ar =
m Ap = p. Ucnionb3ysl 3TH CBA3HU, a TAKKE COOTHOILIEHHUE HEONPEAEICHHOCTEN, HATH 3HAYEHUE
paauyca >JIeKTPOHHONM OpOMTHI, COOTBETCTBYIOLIETO MUHUMAIbHOW SHEPIHU AJIEKTPOHA B aTOME
BOZOpOAA.
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4. YacTula HaxoOAUTCA B OCHOBHOM COCTOSIHUM B NPSIMOYrOJbHOW siMe MUpUHOU ¢ C
a0COIIOTHO HEMPOHUIIAEMBIMU CTEHKaMH. BO CKOJIBKO pa3 OTIMYAIOTCS BEPOATHOCTH MECTO-
HaXOXKICHHUS YaCTHLBI: ) - KpallHEe! TPETH U @, - B KpallHE! 4eTBEPTHU suiuKa’?

5. Bo ckonbKO pa3 yMEHBUIMTCS aKTUBHOCTh M30TOma 32 P uepes Bpemsa t= 20 cyr?

6.IIpu nmenemuu sapa ypasa 2°U moj jeiicTBHEM 3aMeUIEHHOTO HEHTPOHA 06PA30BATMCHOCKOIKH
¢ MaccoBbiMu uymciamu M1 =90 wu M>=143. OnpenenuTs YUCIO HEUTPOHOB, BBUICTEBIIUX U3
Apa B TaHHOM akTe jaesieHus. OnpenenuTh SHEPTUI0 U CKOPOCTh KaKJIOT0 M3 OCKOJIKOB, €CIIM  OHHU
pasierarTcs B MIPOTUBOIIOIOKHBIE CTOPOHBI M HUX CyMMapHasi KHHeTuueckas sueprus 7 paBaa 160
Mb»3B.

7. 3Has, yto ans anmaza ®Op = 2000 K, BBIUMCIUTH €ro yJCJIbHYI TEIJIOEMKOCTh HPH
temneparype 7' = 30 K.

8. Haiitu MunumanbHyto s3HEprHi0 Wmin HEOOX0IUM Y10 17151 00pa3oBaHusl aphl JIEKTPOH — JbIpKa
B kpuctamuie CaAs, eciaum ero ynelbHas MPOBOAUMOCTb yu3Mensercs B 10 pa3 mpu

n3MeHeHuu temnepatypsl ot 20 go 3°C.

KonTponbnas padora Ne 6.
Bapnanr 7.

1. B ogHO3apsiiHOM HMOHE JIUTHSL AJIEKTPOH MEpeliesl ¢ YeTBEPTOrO HHEPreTHYEeCKOTO yYpOBHS Ha
BTOpOH. OnpenenuTh AIUHY BOJHBI A U3JTy4EHHsI, UCITYIIIEHHOTO HOHOM JIUTHS.

2. Onpenenuth JIUHBI BOJH A¢ bpoilns a-4acTHIBI M NMPOTOHA, NPOMIEIIINX OJUHAKOBYIO
YCKOPSIIOIIYIO pa3HOCTh moTeHnuaitos U=1 kB.

3. MOHOSHEPreTUYeCKHi My4OK 3JIEKTPOHOB BBICBEYMBAET B ILIEHTPE YKPaHA AIEKTPOHHO-TYIEBOM
Tpy6ku msaTHO paaumycoM = 107 cm. TTonb3ysch COOTHOIIEHHEM HEOMpeAeIeHHOCTEN, HAWTH, BO
CKOJIBKO pa3 HEOINPEIEeIeHHOCTh Ax KOOPAMHATHI AJIEKTPOHA HA SKpaHE B HAINPABICHWUHU, MEPICH-
JHMKYJISIPHOM OCH TPYOKH, MEHbIIIEe pazMmepa I msaTHa. Jnuny LanekTpoHHO-ITy4eBo# TpyOKH NPUHSTH
paBHoii 0,50 M, a yckopsitoliee 31eKTpoH HanpsikeHue U— paBabiM 20 kB.

4. BonmHoBas (yHKIUS, ONHCHIBAIONIAs JBM)KCHHE JJICKTPOHA B OCHOBHOM COCTOSIHUM aToOMa
BOZIOpOJIA, HUMEET BU/J

v (r) — Ae—l’/ao1
rae A — HeKoTopas MOCTOSIHHASA; (o — NepBbId bopoBckuit paanyc. Hailtu 1711 OCHOBHOTO COCTOSIHUS
aToMma BOJOpOJa 3HaueHue <F> KyJT0HOBCKOM CHJIBI.
5. Ha CcKoOJIBKO TPOIEHTOB YMEHBIIUTCS aKTHBHOCTh M30TOma upuaus 921r 3a Bpems t =
15 cyr?
6. SAnepnas peakmus 14N (o, p) 'O BeI3BaHa a-yacTuIel, 0ONafaBIIeli KUHETHYECKOH dHeprueit T,=
4,2 Mb»B. Onpeaenuts TeroBoi 3¢ ekt IToi peakunu, eciu NPOTOH, BEUICTEBIINN MO/ YIIIOM S
= 60° K HanpaBJIEHUIO IBWKEHUSI 0-4aCTHILIbl, MOIYYMJI KHUHETWYecKyro sHepruto 1 = 2M»3B.
7. Monsipaas terutoeMkocTh Crcepebpa npu temmiepatype 7 = 20 K oka3amacek paBHoi 1,65
Jx/(monb-K). Beraucnurs o 3HAYEHUIO TEIIOEMKOCTH XapaKTEPUCTUUECKY IO
temriepatypy Op. YcnoBue 7 <« ®p cuuTaTh BHIITOJIHEHHBIM.
8. Comporupienue Rikpucramma PbS mnpu Temmepa Type t1 = 20°C pasuo 10% Om.
Omnpenenuts ero conpoTuBieHue Rompu temmneparype t2 = 80°C.
KontponsHast padora Ne 6.
Bapwnanr 8.

1. DnexTpoH B aTOME BOIOPOJia HAXOAUTCS Ha TPETHEM dHEPreTHYeckoM ypoBHe. OnpeaenuTh
KHHEeTH4ecKyto 7, moteHuuanpHyo [1 u nonnyro £ sHepruto anekTpoHa. OTBET BBIPAa3UTh B AJIEKTPOH
BOJIbTAX.

2. OnekTpoH oOnamaer kuHeTwdeckod osHepruer 7 = 1,02MsB. Bo  ckombko  pa3
W3MEHUTCS JUIMHA BOJIHBI Ae bpoissg, ecnmn KuHeTwuyeckas osHeprus 1 3JIEKTPOHA
YMEHBIIUTCS BABOE?
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3. CpenHee BpeMs ku3HH At aToMa B BO30YKIEHHOM COCTOSHUM cocTaBiseT okojo 1078 c. Ipu
nepexoje aroMa B HOPMAaJbHOE  COCTOSIHME  HCIyckaercsi  (OTOH, cpenHsis  JJIMHA
BOJMHBI <A> kotoporo paBHa 400 HM. OIECHHTH OTHOCHUTEIBHYIO MIHPUHY AMAM3TydaeMoii
CHEKTPaJIbHOM JIMHUHU, €CJIM HE MPOUCXOUT YIIUPEHUS JIMHUU 32 CUET APYTUX MPOIECCOB.

4. DNeKTPOH HaXOIUTCS B OECKOHEYHO IITy0OKOM, OJHOMEPHOM, MPSMOYTOJIbHOM MOTEHIIHATEHOM
samuke mupuHo €. B kakux Toukax B mHTepBaje 0<X<{ MIOTHOCTH BEPOATHOCTHU HAXOXKIACHUS
AJIEKTPOHA Ha BTOPOM M TPETHEM IHEPIETHUECKUX YPOBHSX OJUHAKOBBI? BBIUMCIUTH MJIOTHOCTH
BEPOSITHOCTH JJI 3TUX TOYeK. PenieHue nosicHuTh rpauKoM.

5. Onpenenutph uuciao Nsagep, pacnagamiiuxcs B TeueHue Bpemenu: 1)t1 = 1 muH,

2)t2 =5 cyt, - B paauoakTuBHOM u3orone Gocdopa 32 P maccoit m = 1 mr.

6. Onpenenuth TerIoBbIe IPHEKTHI CIECTYIONINX PEAKIIHIA:

"Li(p,n)'Be u °0(d,a) ¥N.
7. BeraucnauTth (110 Jle6aro) yaenpHY0 TEIUIOEMKOCTh XJIOPUCTOTO HATPUS IIPH TeMIepaType
T = Op/20. YcnoBue 7<<Op cyUTaTh BHINOJHECHHBIM.
8. KakoBo 3nauenue sneprun O@epmMu € y 3JIEKTPOHOB MPOBOIUMOCTH JIBYXBaJCHTHON Menu?
Bripasuts suepruto @epMu B JHKOYISIX U DJIEKTPOH-BOJIbTaX.
6. Ha Merayummueckyio IJIacTHHY HampaBlieH MOHOXPOMATHYECKHUI Myd4OK CBETA C YacTOTOH V =
7,3 - 10 T'm. Kpacmas rpanuma Ao ¢otodddexTa A7 AaHHOTO MaTepuana paBHa 560 HM.
OnpenenuTh MAKCUMAJIbHYIO CKOPOCTD Umax()OTOIIEKTPOHOB.
7. ®oton c¢ oaHeprueir €1 =0,51 MsB mnpu paccesHHM HACBOOOJAHOM 3JIEKTPOHE MOTEPSI
MOJIOBUHY CBoed »Heprun.OnpenenuTs yroll paccesHus & .
8.Ha 3epkajipHyI0 HOBEPXHOCTh MIOMAABI0 S = 6 cM? afaeT HOPMAIbHO TOTOK H3TydeHus O, =
0,8 Bt. OnpenenuTs naBiIeHUE p U CUIY AaBlieHUs FcBeTa Ha ATy MOBEPXHOCTbD.

KonTponbnas padora Ne 6.
Bapuanr 9.

1. ®oToH BBHIOMBAET U3 aromMa BOAOPOJA, HAXOMASAILIErocs B OCHOBHOM COCTOSIHMM, 3JIEKTPOH C
kuHeTnueckoi sHeprueit 7' = 10 3B. Onpenenuts sHepruto € GoToHA.
2. Kunernaeckas sueprust T 57eKTPOHA paBHA YABOEHHOMY 3HAYEHHUIO €T0 YHEPTUM TOKO0s (2 MoC?
). BeruucnuTs quHy BOIHBI A 1e bpoilns 11 Takoro 31eKTpoHa.
3. lns mpUONMKCHHOW OIEHKH MUHHMAJIBHON JHEPTUU JJIEKTPOHA B aTOME BOAOPOAA MOXKHO
HPEANOI0KUTE YTO HeompeieNieHHOCTh JIr paanyca e 3JeKTpOHHONW OpOUTHI U HEOIIPEAETIEHHOCTh Ap
UMITYyJIbCa p 3JIEKTPOHA HA TaKOM OpOMTE COOTBETCTBEHHO CBA3aHbI CIEAYIOUIUM 00pazoM- A2 ~ 2
u Ap «p. Hcnonb3ys O5TH CBS3M, a TaKkKe COOTHOLICHHE HEONPEAEICHHOCTEN, ONpPENeIIuTh
MUHHMAJIBHOE 3HAYEHHUE SHEPTUH T 7ndJIEKTPOHA B aTOME BOJOPOJIA.
4.BonHoBas (hyHKIIMSI, OMMCHIBAIOIIAs IBUKEHUE HIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJI0PO/1a,
UMEET BU/]I

l//(r) — Ae‘”‘m,
rae A — HeKoTopas MOCTOSIHHASA; (o — NepBbId bopoBckuit paanyc. Haiftu 1711 OCHOBHOTO COCTOSIHUS
aToMa Boiopoja cpeanee 3HaueHue <[ moreHnuaibHON SHEPTUn.
5.3 xaxaoro MWUIMOHAa aTOMOB pPaJAMOAKTHBHOIO M30TOIA KaXXAYyI0 CEKYHAY pacrajaeTcs
200 aromoB. Onpenenuts nepuo noaypacnaga 7' /2 HU30ToIA.
6. Ompenenuts CKOpOCTH MpoxykToB peakmuu °B (n,a)’Li, mpoTekaromeil B pesymbTare
B3aMMO/ICHCTBUS TEIIOBBIX HEMTPOHOB C MOKOSALIMMHUCS sIpamMu 6opa.
7. Beraucnuth o teopun Jlebas TeruioeMKocTh 1UHKA Maccod M= 100 r mpu TemmepaTtype
T=10 K. TIIpunaTh 075 LIMHKA XapaKTepUCcTUUECKylo Temmepatypy Jebas Op =300 K wu
cuuTaTth YyciaoBUe€ 7<<Op BBINOJIHECHHBIM.
8. IIpsmoe  Hampspkenue U, mpuiiokeHHOE K p-n-iepexoay, paBHo 2 B. Bo ckonbko pas
BO3pacTET CHJIa TOKA Yepe3 Mepexo, €ClIu U3MEHHUTh Temmnepatypy ot T1= 30

Kputepun oneHku:
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— 3a MPaBWJIbHOE PELICHNE OHOM 3a/1a4M CTYACHT MOJIy4aeT JBa Oasia.

26.
217.
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.

Bropoii cemecTtp
Borpocs! k 1 pyOexHoit arTectauuu

IlocTynarenbsHOE ABUKEHUE.

BpamarenbHoe 1BHKEHHE.

3aKOHBI TMHAMUKHU.

JlvHamuKa BpanaTeabHOro IBUKEHHUS.

3aKOH BCEMUPHOTO TATOTEHUS.

Cunel TpeHusL.

Pa6oTa. MomtHoCTh. DHEPTHs.

VYciioBus paBHOBECHUSI HA HAKJIOHHOM IIJIOCKOCTH. PhIvar.
Jledopmarus TBepaOrO TENA.

MexaHuka )KUAKOCTH U rasa.

OMmnupudeckre (OmbITHBIC). 3aKOHBI HACATBFHOTO rasa.
OCHOBBI KHHETUYECKOW TEOPUH UJICATTbHBIX Ta30B.
SIBnenue nepeHoca.

BryTpeHHss dHeprus uAeabHOrO rasa.

TermnoeMKoCTs.

IlepBoe Ha4aI0 TEPMOJUHAMHUKH.

Kpyrosoii mpouecc (uuki). Bropoe Hauano TepMoIuHaMHUKY.

Bompocsr ko 2 pyOexHol aTTecTaluu

3aKoH COXpPAaHCHHA JJICKTPHUUCCKOI'O 3apsaa. BzaumoneiicTBue 3apsAa0B.

DnekTpuueckoe nose. HanpsskeHHOCTh IEKTPUUECKOTro MOJIs.
Pa6ota. [loreHnuan u HanpsKkeHue.

DnekTpoeMKocTh. [1mockuii KoHIeHcaTop.

[TpOBOAHMKY ¥ U30TSATOPHI (AUIIEKTPUKH) B AIEKTPUUECKOM IIOJIE.
CerHeToaNeKTPUKH.

[Tee30nnexTpuyeckuii 3PQexT.

Cuna ¥ JI0THOCTH TOKA.

Tox B MeTajuiax u criaBax.

Toxk B 2JIEKTpOIUTAX.

Toxk B raszax.

DIIEKTPUUECKHI TOK B BaKyyMe.

TepMoaneKkTpuyecKue ABICHUS U UX IPUMEHEHUS.
MarunuTHOE T0JIe ¥ €r0 XapaKTePUCTUKH.

3akoH AMIiepa.

JlericTBME MAarHUTHOTO TIOJISI HA JIBHOKYIIAMCS 3apsil.

Pabora nmo nepemenieHnto MPOBOAHUKA C TOKOM B MATHUTHOM TIOJIE.
DJeKTpoMarHuTHas MHAYKIHs. CaMOMHIYKIIHS.

MarsuTHbIE CBOKCTBA BEILIECTBA.

["apmonnueckue koneOaHus.

MexaHnueckre TapMOHHUYECKHE KOIeOaHusl.

CBOOO/IHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

CBOOOIHBIE 3aTyXaOIINE U BBIHYX/IEHHBIE KOJIeOaHN .
MexaHn4ecKHe U AJIEKTPOMArHUTHBIE BOJTHBI.
PacnpocTpanenne MexaHM4ECKUX BOJIH B YIPYTHX cpefax.
VYpaBHenue Oerymieit BOHbL. Da3oBasi CKOPOCTb.

3BYK.
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39. Un¢pa3Byk U yabTpa3ByK.
40. DneKTpOMarHuTHBIC BOJTHBI.
41. OcHoBHBIE cIOCOOBI MOTYYCHUS U IPUMEHEHHUE 3JIEKTPOMArHUTHBIX BOJIH.

BoOoo~NooO~WONE

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

RROooo~NoOR~wNE

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

Tperuit cemectp
Bompocs! k 1 pyOexHoOl aTTecTanuu

Onruka.

doTomeTpus.

OCHOBBI T€OMETPUYECKOI ONTHKU.
BonHoBeIe cBoliCTBa CBETA.
Wutepdepennus ceera.

Judpakuus cBeta.

B3anmoneicTBre 3JIEKTPOMAarHUTHBIX BOJIH C BEILIECTBOM.
[Tornomenue ceera.

[Tonspusanus ceera.

3akonsl Mantoca u bproctepa.

JIBOWHOE JTy4enpeIOMIICHUE.

TemnoBoe uznyuenue. 3akon Kupxroda.
3akon Credana-bonsivana. 3akon Buna.
®opwmyia Penes-/lxunca u [lnanka.
doTtodddexr.

3akoHsbl BHemHero ¢potodddekra.
JlaBiieHue cBera.

['unoresa ne bpoitns.
KopryckynsipHO-BOJTHOBOM Tyalli3M 3JIEKTPOMAarHUTHOTO U3TyUYEHUS U YACTHUI] BEIIECTBA.
[Tpunnun HeonpeneneHHocTH I elizenOepra.
BonroBas hyHKIHS.

VYpasuenue lllpenunrapa.

Bomnpock! ko 2 pyOexHO arTecTanuu

Monenu aroma Tomcona u Pesepdopaa.

ITocTtynatel bopa.

CrieKkTp u3Iy4eHHs aToMa BOJOpO/a.

DNEeKTPOH B BOJAOPOAOIIOA00HOM aTOME.

KBanTOBBIE UnCIHa.

®epmuonsl U 003011 [Tpunnun [Maymu.

Pacrnipenienenne 21eKTpOHOB B aTOME 10 COCTOSIHMIO. [Ieprnonnyeckas cucreMa 2JIeMEHTOB.
PeHTreHoBckue CreKTphl.

Mounekynsl. HekoTopble onTH4YeCKHE CBONCTBA MOJIEKYIL.
OnTruueckne KBaHTOBbIE TeHepaTophl. (JIazepsr).

Cocras siiep aToMOB.

B3aumopeiicTBue HYKJIOHOB U TIOHATHE O AJIEPHBIX CHJIaX.
Jleekt mMacchl ¥ SHEPIUs CBA3U AApa. Y CTOWYUBOCTD si7Ep.
PannoakTuBHOCTSG.

3aKOH paZiMOAaKTUBHOIO pacnaja.

[IpaBuiio cMmeleHus Ipy paliOaKTUBHOM pacmajie.
OCHOBHBIE THUIIBI SACPHBIX PEAKIIUN.

Peakuus nenenus tsoxensix saep. LlenHas sinepHast peakuus.
TepmosinepHast peaxiust (peakiusi CHHTE3a sIEp).
DneMeHTapHbIe YaCTHUIIHI.
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UeTBepThiii ceMeCTp.
Bomnpocs! k 1 pyOexxHOit aTTecTanuu

AKOHBI T€OMETPUYECKOM OoNTUKH. [IosIHOE OTpaxkeHue cBera.
3epkana. Tonkue auH3bl. DopMyiia JIUH3BI
®oromerpusi. OCHOBHBIE (OTOMETPUICCKUE BEIIMYMHBI U UX SAHMHUIIBL.
SBnenue untepdepenuu ceera. Murepdepenuns B Tonkux mieHkax. Kompsia HeroToHa.
SBnenue mudpakuuu. [Ipunnumn [tolirenca - dpenens
Merton 30H @penens. Audpakaus OpeHens.
Hudpaknum Opayarodepa Ha 0THOH IIENIU U HA AUPPAKIIUOHHON PEIISTKH.
Judpakiust peHTTeHOBCKUX JTy4el Ha KpUCTAJUIaX.
[Tonspu3zanus ceeta. [lonsipuzatopsl 1 aHATU3aTOPHL.

. AHanu3 noasipU30BaHHOrO cBeTa. Bpalenue miockocTy mojspu3aluu.

. SIBneHue nucnepcuu cBeTa.

. Ilornomenue cBera.

. O dext Jomnepa.

. D¢ ekt BaBuiosa - UepeHkona.

. TenmoBoe uznyueHue

. 3aKOHBI PABHOBECHOT'O TEIUIOBOT'O M3IyUYEHHUSI.

. I'mnoresa I1nanka. ®opmyna Ilnanka

. KBanT usnyuenus. JHeprus KBaHTa U3ITyYCHHUS.

19. ®orornexrpuyeckuii 3pdext. 3akonsr Cronerona.

20. YpaBuenue DitHmITelHA 1715 BHENITHETo (GoTodddekra.

CoNoOrwWNE

PRERPRRRPRRERRREE
CONO O~ WNEO

Borpocsl ko 2 pyOexHON aTTecTaluu

. Macca u ummnynsc ¢otoHa. JlaBneHue cBera.

. Oddext KomnroHa.

. Bonna ne- bpoitns.

. CooTHoleHus HeonpeaeneHHocTe. BomHoBast pyHKIuS.

. YpaBuenue [Ipegunrepa.

. Ypasuenue lllpeaunrepa 11 cTaiuOHAPHBIX COCTOSTHUM.

. TyHHenbHBIN 3Q(DEKT.

. IloTeHIIMaIbHBIN SAIIHK.

. JInHEeNHbBI TApMOHUYECKUN OCIIUILIATOP.

10. JIBOMCTBEHHOCTD IPEACTABICHUN O IPUPOAE cBeTa. KopmyCcKyIsspHO- BOJIHOBOM Iyau3M.
Mopens aroma Tomcona u Pesepdopna.

11JInneiuaTeie ciekTpsl aTOMOB. CIIEKTp aTromMa BOJOPO/a.

12. OnbiTel @panka u ['epua.

13. MarsuTHBII MOMEHT JIEKTPOHA.

14. Tlpunnun aynu. DnekrponHsie o0onouku. [lepuoanyeckas cucrema 3J€MEHTOB

Meneneesa.

15. CriekTpbl MHOT'O3JIEKTPOHHBIX aTOMOB. XapaKTEePUCTUUECKNE PEHTI€HOBCKUE, CIIEKTPBHI.

16. 3akon Mo3nu. Bogopo1onogo0HbIe CIEKTPHI.

17. Ilpupona XuMHUECKOU CBSI3U. MOJIEKYNISIpHBIE CIIEKTPHI.

19. EcrecTBeHHas paIu0aKTUBHOCTb. 3aKOH PaJMOAKTUBHOTO pacnaja.

20. Cocras sapa. HykyoHsl. 3apsi 1 MAaCCOBOE YHCIIO siApa. DHEPTUU U CBA3M spa.

21. U3oTonsbl, MckyccTBEHHBIE IpEeBpallleHus saep.a- U B-pacnana, y-usznydenue. SJnepHoie

peaKkIuu.

22. O0onoveyHas U KamnelbHas MOJIETH SApa.

23. llenenwue sinep. Llemnas peakius. SlnepHble peakiny Ha TETUIOBBIX U OBICTPBIX HEUTPOHAX.

Peaknus cunTesa, npobiema ynpasisieMOro TEPMOSJIEPHOTO CUHTE3a.

O 00 1N DN K W —
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24. OdynnameHTaIbHBIC B3auMoieicTBrs. Kiaccupukanus 231eMeHTapHBIX YaCTHII.

25. B3aumMoaencTBIE 3I€MEHTAPHBIX YaCTHUIL U 3aKOHBI COXpaHeHUs. YacTUIIbl 1 aHTUYACTUIIBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue yqu.

27. ®yHmaMeHTaIbHBIE YaCTHIIBI. YaCTUIIBI-YIYaCTHUKH U YaCTHUIIbI-TIEPEHOCYHKHN
B3aMMO/ICHCTBUM.

Kputepuu onenku:

- ecniu BeImosiHeHo 100% 3amanust, To cTyaeHT noryvaeT 20 6asios;
- €CJIK BBITIOJIHEHO 75% 3a7aHusl, TO CTY/ICHT MoJaydaeT 15 6aios;
- eciu BbinoniHeHO 50% 3aianusd, To CTyaeHT noixydaer 10 6anios;
- €CJIM BBINIOJIHEHO 25% 3a/aHus, TO CTYJEHT Mojay4aeT 5 0aios;

- C€CJIM BBIIIOJIHCHO MCHEC ZS%SaHaHI/IH, TO CTYACHT IIOJIY4YacT 0 6am0B.
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Ilpunoscenue 3

3a4€THO-d)K3aMeHAIlMOHHbIe OUJIEeThI

MI/IHI/ICTEPCTBVO HAVYKHU U BLICIHEFQ OBPA3OB/§HI/I$I POCCI/II7ICI§OI71 DENEPAILINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHAIIMOHHBIN BUIET Ne 1
nuctuiuinHa: «dusukay (1 u3 3)
1. Onucanue aBukeHus Ten. TpaekTopus, epeMeleHrue U MPONEHHbBIN MYTh.

2. Ypasuenue Ban-nep-Baanbca 111 peanbHbIX ra3os.
3. Beruamcnuth paboTy, coBepiiaeMyro Ha MyTH S = 12 M CHIJIOH, paBHOMEPHO BO3PACTAaIOIICH C

MIPOMICHHBIM paccTOsiHUEM, eciii B Havyae nmytu cuia F(0) = 10 H, B konue mytu F(s) =46 H.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?'ICIV<OI>'I DOEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIUKoBa

DK3AMEHAILIMOHHBINA BUAET Ne 2
mucturnHa: «dusukay (1 u3 3)

1. CxopocTb, ycKOpeHHue.
2. N3ortepmel Ban-nep-Baanbsca. )Kunkas u razoo6pasnas ¢asel. Hacerimennsiii nap. Kpurnueckas

TeMIeparypa.
3. Kamens OporreH BBepx moj yrioMm o = 60° k miockoctu ropuzonTa. Kuaetnyeckas 3HEpTrusi KaMHSI

B HauajbHbI MOMEHT To =20 JIx. Onpenenuts kuHeTn4ecKyto T u noreHunaibHyro U s3Hepruu KaMHs

B BBICILIEN TOYKE €ro TPACKTOPHUHU.

Ycnaxues P.T.

3aBenyrouuii kadeapoii

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

DK3AMEHALIMOHHBIN BUJET Ne 3
mucturuHa: «duzukay (1 u3 3)
1. Yrii0BBIE CKOPOCTH M YCKOPEHHE U MIX CBSI3b C COOTBETCTBYIOIIUMH JIMHENHBIMU XapaKTEPUCTUKAMH.
2. 3akoH MakcBesuia sl paclpeiesneHuss MOJIEKYJ HAEaJbHOro ra3a MO CKOPOCTSM M 3HEPIUsM
TEIUIOBOTO JIBH)KEHUS.
3. Konbpkobexen maccoit my = 60 Kr, CTOsI Ha JIbTY, OPOCHIT PO MAacCOM Mz = 5 KI' U BCIICJCTBUE
OTJIauM TMOKAaTWJICS Ha3aja co CKopocThbio L1 = 1 M/c. Ompenenutb padboTy A, coBepLIaeMylo MpHU

OpocaHu spa.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKOM OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKKW YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 4

nucuuruinHa: «Pusukay (1 u3 3)
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1. ITpunuun nnepunu Nanunesd. MaepunanbHble CUCTEMBI OTCYETA.

2. XapakTepHble CKOPOCTH MOJIEKYIL.
3. JIBa rpy3a maccamu m1 = 10 Kr 1 mz = 15 Kr moABENIeHbI HA HUTSX JJIUHOM 1 = 2 M Tak, 4To rpy3sl

COTPUKACAIOTCS MEXKy CO00M. MeHbIuii rpy3 ObUT OTKIIOHEH Ha yrout oo = 60° u BermymieH. Ha kakyro
BbICOTY h mogHMMYyTCst 00a rpy3a mocie yaapa? Yaap rpy30B CUATATh HEYTIPYTHM.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNSI POCCI/IffICISOﬁ OEJIEPALIN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHALIMOHHBIN BUJET Ne 5
nuctumuinHa: «Ddusukay (1 u3 3)

1. Bropoii 3akon Helorona. Mexanuueckue cuibl. [IpumMepsl U CBOMCTBA MEXaHMYECKUX CHII: CUja
TSYKECTHU U BEC, CUJIa YIIPYTOCTH, CUJIa TPEHUS, CUJIA COITPOTUBIICHUS CPE/IBI.

2. Onsit llTepHa no npoBepke pacnpenenenus Makcpesia.

3. [Ipou3Boast KyOMKH Jiba, XOJOAWIBHUK 3a0pajl U3 MOPO3UIBHON Kamephl ¢ TeMiieparypoi -12°C
KonuuecTBO Teruia, paBHoe 177 x/k. XomomunbHbii kodpduumeHt m' = 5,7, B KOMHare
noanepkuBaercs temneparypa 26°C. Haiitu KI1/] yctaHoBKM U OlIpeienTh, KAKOE KOJIMUYECTBO TEIia
nepeJaHo B KOMHATY, U Kakyi pa0oTy Haao 3aTpaTuTh JUisi (PYHKIMOHUPOBAHUS XOJOIUJIbHHKA.
CpaBHuTh X0noawibHbIH K03 uimentT u KII/] ¢ aHaornuyHbIMA BETMIMHAMHE JIJIST XOJIOUIBHUKA
Kapno, paboTaroiiero Mexay TeMU ke TeMIlepaTypamH.

3apenyromuii Ycenaxues P.T.

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

DK3aMeHaImoHHbIN OuneT Ne 6
mucruminHa: «Puznkay (1 u3 3)

1. 3akoH coxpaHeHus umiyabca. LlenTp macc.
2. 3akoH bosnbiMaHna 111 pactipe/ieIeHus 4aCTULl BO BHEIIHEM ITOTEHIIUAIBHOM II0JIE.

3. Toukwmii crepxkens qmmHOM 1 = 50 cM 1 Maccoit m = 400 r BpamaeTcst ¢ yrioBeIM YCKOPSHHUEM € = 3
pan/c? oKoTO ocH, MPOXOASIIEH uepe3 CepelMHy CTEpXKHsS TEpIeHAUKYIIPHO K €ro JUITHHE.
OrnpenenuTth Bpamawmuii MOMEeHT M.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYK U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUI YHUBEPCUTET
uMeHH akageMuka M. 1. MuiinoHIumukoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 7
nucuuruinHa: «Pusukay (1 u3 3)
1. [IpuHnun otHOCHUTENBHOCTH ["anumes.
2. Pacnpenenenue Maxkcemna-bonsiimMana.
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3. O6pyd, OAHOPOIHBIN AUCK U OJHOPOIHBIN IIAp CKATHIBAIOTCA 0€3 MPOCKaIb3bIBAaHHS ¢ HAKJIOHHOMN
MJIOCKOCTH BBICOTOM h = 1 M. Macchl Bcex Tenm U uX paauychl paBHbI. KakoBbI KOHEUHBIE CKOPOCTH

Ten?

Ycnaxues P.T.

3aBenyromuii kageapon

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALIN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEO®TAHOW TEXHUYECKUIM YHUBEPCUTET
nMeHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
mucturinHa: «duszukay (1 u3 3)

1. Pabota u sneprus. Kunernueckas 3Heprus. MOIIHOCTS.
2. Cpengnue sHEpruM KBAaHTOBBIX OCHWJUIATOpPA W poOTaTopa. 3aBUCUMOCTH CKOPOCTH XUMHUUYECKHX

peaxkuil OT TeMIepaTyphl.

3. Bant maccoit m = 100 xr u paguycom r = 5 ¢cM BpalaeTcsi ¢ 4aCTOTol v = 8 ¢cLK HAJIAHAPUYECKOM
MOBEPXHOCTHU BaJla MPUXKaJIK TOPMO3HYIO Konoaky ¢ cuioi N = 40 H, nox aelictBueM KOTOpoH Bai
octa”HoBmIcs uepe3 BpeMms t = 10 ¢c. Onpenenuts K03 GHUITMEHT TPEHHUS.

3apenyromuii kadeapoi Ycnaxues P.T.

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

Dk3aMeHaoOHHbIH Onier Ne 9
mucnuiuinHa: «dusukay (1 u3 3)

1. IlorenunaneHas sHeprus. [loTeHIManpHOE MOJIE CUIL.
2. SIBneHus mepeHoca B TEPMOAMHAMUYECKM HEOAHOPOIHBIX cHucTeMax. KuHermdeckas Teopus

nepeHoca.
3. Ompenenuth KMHETHYECKYIO dHepruto T pensTHBMCTCKOM YacTHIB! (B €IMHMIAX mc?), eclu ee

HMITYJIBC P = mC.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAILIMOHHBIA BUJIET Ne 10
nucturuHa: «dusukay (1 u3 3)

1. 3aKOH coXpaHEHUs SHEPTHH.

2. Muddysus. Bsaskocts. TemnonpoBoIHOCTb.
3. Pakera IBUXKETCSI OTHOCUTEIBHO 3€MIIN €O CKOPOCThIO L = 0,6 c. Bo cKkobKO pa3 3amMenIuTCs X0A

BPEMEHU B paKkeTe ¢ TOUKH 3PEHHs 36MHOI0 HaOIroaTessl.

3aBenymouuii kadeapoii Ycnaxues P.T.

53



MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCMPICISOI?'I DEJJEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUITHOHIIIMKOBA

OK3AMEHAIIMOHHBIA BUJIET Ne 11
mucturnHa: «duszukay (1 u3 3)

1. Ycnosus PaBHOBCCHA MEXaHUYECKON CHCTEMEIL.

2. BpoyHOBCKO€E IBUKEHHUE.
3. TIbUIMHKH, B3BEIICHHBIE B BO3AyXe, nMetoT Maccy m = 1078 r. Bo ckonbko pa3 yMeHbIINTCS UX

KOHIICHTpAIys N Ipu yBeau4eHUH BbIcOThI Ha Ah = 10 M? Temmneparypa Bozayxa T = 300 K.

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIU(OI\/II DOEJIEPALIMA
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
UMeHHU akajeMmuka M. /. MunoHIuKoBa

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

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

COXPaHEHHUsI C CHMMETPUEH CUCTEMBI.
2. Kpyrossie npoueccs! u KI1/] remnossix mamus. LHukn Kapho.
3. OnpenenuTh JaBlieHUE P MJI€AJIbHOTO ra3a MpH ABYX 3HAUEHUsX TeMmepaTypsl raza: a) T =3 Ku

6) T = 1 kK. Konnenrpauus monekyn raza n = 101° cm,

3aBenyrommii kadenpoi Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 13
mucrtuminHa: «Puznka» (1 u3 3)

1. 3akonH BCEMHUPHOT'O TATOTCHUA. 3aKOHEBI Kermepa. rpaBHTaHHOHHBIC CHIJIBI.

2. Jlsurarens BHYTPEHHETO CTOPAHHS.
3. I'a3, 3anumaBmmii 06beM V = 12 1 mox naBnenuem p = 100 kIla, 611 M306apHO HArper OT

temneparypbl T1 =300 K 1o remneparypst T2 = 400 K. Onpenenuts paboTy A pacmmpeHus rasa.

3aBenyouuii kadeapoii Ycnaxmues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 14
mucturmnHa: «Duszukay (1 u3 3)

l. IlpuHnmn skBuBaneHTHOcTH Macc. lloteHmman rpaButanmonHoro mnons. IlepBas u BTOpas

KOCMHUYECKHE CKOPOCTH.

2. TennoBas MammHa, onTuMusupoBanHas He 1o KII/I, a mo BBIXOJHON MOITHOCTH.

3. Ckonbko moHamoOuTCs HE(PTH, YTOOBI MOKPHITH TIIEHKOH BCIO BOJHYIO TOBEPXHOCTH 3emMin?

Tommmaa wienkn d paBHa 20 MOJEKYJISIPHBIM CIIOSIM, CpeIHss MoJisipHas Macca Hedptr p = 1000
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Kr/Monb, motHocTh Hedtu p = 800 kr/m®. Pagmyc 3emmn Ro = 6400 kM, okeaHBI 3aHMMAOT 2/3
IUIOINAAM TIOBEPXHOCTH 3emun. s mpoOCTOTBHI CUMTATh, YTO MOJIEKYJBI HepTH HUMEIOT (opmy

KYOMKOB.

3aBenyromuii kageapoi Ycnaxues P.T.

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

DKk3aMeHaMOHHbBIHA Ouier Ne 15
mucturuHa: «duszukay (1 u3 3)

1. OneiT Malikenscona - Mopiiu.
2. Bropoe Hauano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUYECKUM CMBICI.
3. Bo3nyx, 3anumasmuii oobeM Vi = 10 i npu gasnerunu p1 = 100 kI1a, 6611 annabaTryecku cxar 10

obbema V2 = 1 1. OnpenenuTs AaBJICHHUE P2 TIOCIIE CKATHSL.

3aBenywouuii kadeapoii Ycnaxues P.T.

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

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

1. [IpeobpazoBanus ['anunes u Jlopenia.
2. OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH HI€ATbHBIX Ta30B.

3. B pe3ynbTare KpyroBoro npoiiecca ras copepimi padoty A = 1 JIx u nepeaan oxJaguTemo TemIoTy
Q2 =4,2 JIx. Onpenenuts Tepmudeckuit KITJ[ n nukia.

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCHI7ICI§OI7I OEJNEPALINN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmnoHmukoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 17
muctuminHa: «Puznkay (1 u3 3)

1. OcHOBHEIE B(I)q)eKTBI TCOPHUU OTHOCUTCIIBHOCTU: 3aMCIJICHUC BPCMCHHU, COKPAIICHHUEC IJINHBI,

OTHOCHUTEJILHOCTh OJTHOBPEMEHHOCTH COOBITHH.

2. BeiBon ypaBHenus Knaneiipona - Menaeneesa.
3. I'a3 coBepmaet nuki Kapno. Temneparypa oxnagutens T2 = 280 K. Bo ckonbko pa3 yBenuuurcs

KIIJI nukna, ecnu temneparypa HarpeBatens noBbicutes oT T1 =400 K 1o T1' = 600 K?

3aBenymouuii kadeapoii Ycnaxuen P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIET'O OBPA30OBAHU ST POCCUNMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuiMoHIuKoBa
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DK3AMEHAIIMOHHBIA BUJIET Ne 18
mucrturuHa: «duszukay (1 u3 3)

1. Cnoxenue ckopocreii B CTO. Abepparusi.

2. MonekynsipHO-KUHETUYECKOE TOJIKOBAaHUE a0COIIOTHOU TEMIIEPATYPHI.

3. Touka HaYMHAET ABUKEHHUE MO OKPYKHOCTH paguycoM R = 10 m. [IpoiineHHbIi €10 nyTh 3aBUCUT
OT BpeMeHH 1o 3akony s = At + Bt3, rne A = 8 m/c, B = 1 m/c®. Onpenenurs ckopocTh U MOJNHOE

YCKOpEHUE TOYKU B MOMEHT t = 2c.

Ycnaxkuen P.T.

3aBenyromuii kadgeapoi

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

ODK3AMEHAIIMOHHBIN BUJIET Ne 19
mucturnHa: «duszukay (1 u3 3)

1. PengaruBucTckue BBIPpAXKCHUA UL UMITYJIbCa U KUHETUYECKOM OHCPIuu. B3aumocBs3s Maccel u

SHEPIUMu.
2. N3otepmuueckuii, n300apHbII 1 H30XOPHBINA MPOIIECCHI.
3. Msiy maccoi m = 0,2 Kr noj AeiicTBHeM yaapa npuodperaer CKopocTs L = 15 m/c. JImuTenbHOCTb

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

3aBenywouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 20
mucturuHa: «duszukay (1 u3 3)

1. YPaBHCHI/IG JUHAMHUKU BpallaTCIbHOTO ABHMIXKCHUA TBEPAOro TCiIa OTHOCHUTCIIHBHO HCHO}IBH)KHOﬁ

oCH.

2. AnnaGaTHbIi TIpoliecc.
3. Pakera maccoii m = 1 T HOJIHUMAETCS C MOBEPXHOCTU 3€MIIM BEPTUKAIBHO BBEPX C YCKOPEHUEM a =

2g. CkopocTh cTpyH ra3oB u3 cormia v = 1200 m/c. Haiitu pacxon Qm roproyuero B eIMHUILY BPEMEHHU.

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 21
nucuuruinHa: «Pusukay (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno creneHeid cBoOOABI. 3aKOH paBHOPACIIPEACIICHUS SHEPTHH 110 CTEIICHSM CBOOOIBI.

3. OHpCI[CJ]I/ITB HUMITYJIbC CHCTCMBI U3 2-x TCJI, ABWXKYIIHUXCSA BO B3aUMHO HCPHCHIAUKYIIIPHBIX
HaIlTpaBJICHUAX CO CKOPOCTAMHU L1 = 3m/cuv=4 M/C; MaccCHl TelI m1 = My = 1 KT.
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3aBexyrommii kageapoi Ycenaxues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 22
mucturuHa: «duzukay (1 u3 3)

1. Teopema llTeitnepa.

2. KonnuecTBo TemaoThl. TennoeMKoCTb.
3. Camoutet onuceiBaet netio Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuia F, ¢ kotopoit

JICTYMK JTaBUT HA CUJCHUE B HIDKHEH TOUYKe, OOJbINe TshHKecTH P eTdnka, ecim CKOpOCTh CaMoJIeTa L
=100 m/c.

Ycnaxkuen P.T.

3apenyrommii kadeapoi

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

DK3AMEHAIIMOHHBIN BUJET Ne 23
mucturuHa: «duzukay (1 u3 3)

1. Kunernueckas sHEprus Bpallarollerocs Teia.

2. TlepBoe HaYaIO0 TEPMOJUHAMUKH.
3. Teno GporreHo co ckopocThio Lo = 10 M/c mox yrimom a = 30° k ropu3onTy. Haiitu pannyc KpuBU3HBI

yepezt=1c.

3aBenyromuii kadeapoi Ycenaxues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 24
mucturuHa: «duszukay (1 u3 3)

1. HeunepuuansHbie cuctemMbl oTcdeTa. CUiibl HHEPIUH.

2. PaGota uaeansHOro raza B pa3jiMuHbIX IMpoIeccax.
3. OnpenenuTs MOJTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOUKH, HaXOJAIIeicss Ha 000/1€ Kojeca, pagnyc

KoToporo paseH R = 0,5 M. YpaBHeHue Bparuenus koneca umeet Bua ¢ = At + Bt°, rne A =2 pan/c, B
=0,5 pan/c®.

Ycnaxues P.T.

3aBenymouuii kadeapoii

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 25
nucuumuinHa: «Pusukay (1 u3 3)
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1. entpobesxHas cuia.
2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUN UACATIBHBIX Ta30B.

3. Ilo nmpsamonmueitHOMy mocce ACD ener marmmHa, KOTOPOH HEOOXOIMMO 3a KpaTdauiiee Bpems
n00paThCs U3 MyHKTa A B IyHKT B, pacnonoxxeHHbI# B nose Ha pacctosiHuu | = 500 M ot goporu (puc.
a). I3BeCTHO, UTO CKOPOCThH MAIIMHBI 10 TIOJIIO B N = 2 pa3a MEHbIIE CKOPOCTU MAIIUHBI 110 11occe. Ha
KaKOM PacCTOSIHUM S OT Touku D cienyer cBepHyTh ¢ mocce? [Ipoananu3upoBats posib paccTossHusg L

MEXIy MyHKTaMH A 1 D, JiexaliuMu Ha Iocce.
a) b)

Ycnaxues P.T.

3aBenyouuii kadeapoii

MUMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCI/II71CI§OI71 OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 26
mucturnHa: «duszukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3orepmuueckuii, n300apHbIN 1 M30XOPHBIN MpoLecchl. AnradaTHBIN IpoLecc.

3. 3a 3,5 yaca BO3QyLIHBIN II1ap cHeCHO Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
MIPUYEM BBICOTA €ro MmoabeMa yBenudmiach Ha h = 2,88 km. Hailitu: 1) BemuunHy BeKTOpa €ro cpeaHei

CKOPOCTH U 2) yroJi [3 BEKTOpa CpeiHel CKOPOCTH C TOPU30HTAIbHOM MIO0CKOCTHIO.

Ycnaxues P.T.

3aBenymouuii kadeapoii

MI/IHI/ICTEPCTBVO HAYKU U BbICLLIEl"p OBPA3OB§HI/IH POCCI/H71CI§OI71 OEJIEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

DK3AMEHAIIMOHHBIN BUJIET Ne 27
mucturuHa: «duszukay (1 u3 3)

1. DiemeHTHI MeXaHUKH ynpyrux teil. 3akoH Ilackans. 3akon Apxumena.

2. IlepBoe Ha4aI0 TEPMOIUHAMUKH.
3. JIBWXeHHe TOUYKH MO TIPSAMOii 3aaH0 ypaBHeHHeM X = 2t — 0,5t%. OnpeennTh CpeHIO MyTEBYIO

CKOPOCTb U¢p TOUKH B MHTEPBAJIE BpeMeHM oT t1 =1 ¢ 1o t2 =3 c.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUNCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. [[. MummmmoHmukoBa
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DK3AMEHAIIMOHHBIA BUJIET Ne 28
mucrturuHa: «duszukay (1 u3 3)

1. YpaBHeHHE HENMTPEPHIBHOCTH.

2. BpoyHOBCKOE JIBHYKEHHE.

3. K HutH noaBemieH rpy3 Maccoit m = 2 kr. HaliTu cuimy HanpspKeHHUST HUTH, €CJTM HATh C Tpy30oM 1)
TIOJHUMATE C YCKOPEHHEM a = 3 M/c?, 2) OIycKaTh C TeM e YCKOPEHHEM.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BbICLLIEFVO OBPA3OBéHI/I}I POCCI/II7ICI§OI7I OEJIEPALIMN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 29
mucturnHa: «duszukay (1 u3 3)

1. YpaBuenue bepnymiu.
2. Kpyrossie npoueccs! u KI1/] remnossix mamun. Hukn Kapho.
3. YUemy paBHa KuHeTH4YecKas 3Heprus W MOJIEKYyJl ABYXaTOMHOIO Ia3a, 3aKIIOYEHHOTO B COCY]L

o6beMoM V = 2 11 1 Haxoamerocs noy aasnesnem p = 1,5 -10° Ia.

3aBenyouuii kadeapoii Ycnaxues P.T.
MUWHUCTEPCTBO HAVKMU U BBICIIIET'O OBPA3OBAHUS POCCUMCKOU ®ENEPALIMU
['POSHEHCKUI IT'OCYJIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 30
mucturuHa: «duszukay (1 u3 3)

1. JIBmkeHue Tema B cpelle C CONPOTUBICHHEM: YpAaBHEHHS ABWKEHMS, 4uciao PelHombaca,

KOX(UITUEHT COMPOTUBICHHUS.

2. Bropoe Hauano TepMOAMHAMUKHN. DHTPOIHS U €€ CTATUCTUUECKHI CMBICIL.

3. B cocyne o6semom V = 0,01 M mpu temnepatype T = 280 K comepkuTcs cMech Ta3oB — a3zoTa
Maccoit my = 7 T 1 Bojgopozaa maccoid mp = 1 r. OnpeaenuTs JaBjieHne CMECH Ta3o0B.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 1
mucturnHa: «duszukay (2 u3 3)

1. DnemeHTapHbIN NIeKTpUYECKUl 3apsa. 3akoH KynoHa. 3aKOH COXpaHEHHUS SJIEKTPUUYECKOTO 3apsia.
2. ConpoTHBIIEHHE U NPOBOAUMMOCTb. 3akoH OMa Juisi OJHOPOAHOIO y4YacTKa JIMHEWHOM UEmH.
Huddepenunansuas popma 3akoHa Oma.

3. 3amava. KBagpatHasi mpoBOJIOUHASI paMKa PACIIOIO0KEHA B OJJHOM MIOCKOCTH C JITTUHHBIM MPSMbIM
IIPOBOJIOM TaK, YTO J[BE €€ CTOPOHBI MapaieiabHbl IpoBoay. [1o paMke u IpoBOAY TEKYT OJIMHAKOBBIE
toku | =1 kA. Onpenenuts cuny F , nefictyrontyro Ha pamky, eciu Gukaiiias K mpoBojly CTOPOHa
paMKU HaXOAMUTCS HA PACCTOSIHUM, PAaBHOM €€ JITTMHE.

3aBenyromuii kadenpoit VYcnaxues P.T.
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MI/IHI/ICTEPCT]%O HAVYKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIU(OI\/II DEJIEPALIA
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
nMeHHU akagemuka M. /. MwmmmoHImuKoBa

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

1. Tlorok BekTOpa HANpPsLDKEHHOCTU 3JiekTpuyeckoro nojis. Teopema Octporpanckoro-I'aycca ms
HANPSDKEHHOCTH AJIEKTPUUECKOro mofisi B BakyyMe. [Ipumenenus teopemsl Octporpaackoro-I'aycca k

pacdeTry IoJIel 3apsKEHHBIX TEIlL.
2. TermoBoe nmeiicTBue Toka. PaboTa 1 MOIIHOCTH deKTpuueckoro Toka. J{uddepennmnansuas popma

3akoHa J[oyns-JIenna.
3. 3ajmava. 3apsoKeHHAs 4acTHIla, 00Jiagaromas CKOPOCThIo V = 2-10° wm/c, Buerena B OJIHOPOJTHOE
none ¢ uagykiueit B = 0.52 T, Haittu otHomenue Q / m 3apsia yacTHIIBI K €€ Macce, eCIM 4acTHIa

onucana Ayry okpyxHoctd paguycoM R =4 cm. ITo 3TOMy OTHOIICHHIO ONpENEUTh, KaKas 5TO

YacTHUIIA.
3aBenyrommii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOﬁ DOEJJEPALINA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

BAYETHBIN BUJIET Ne 3
nucnummHa: «Pusukay
1. SHGpFI/I}I 3apsaga B OJCKTPOCTATHYCCKOM IIOJIC. HOTGHI_II/IaJI I10JIA. BKBI/IHOTGHL[I/IaJIBHHe
HOBerHOCTI/I. CBSISB BCKTOpa HaHpH)KeHHOCTI/I U IMOoTCHIIMAaJIa ImoJis.
2. IlpaBuna Kupxroga u nmpocteiinie npuMepsl pacueTa pa3BeTBICHHBIX AEKTPHUUECKUX LEMeH.

3. 3amaua. Ilposonmounoe kombro pagmycom I =10 cm mexur ma crome. Kakoe kommuecTBo
anekTpuuecTBa Q MPOTEYET MO KOJIbIY, €CJIM €ro MOBEPHYTh C OJHOW CTOPOHBI Ha JAPYTYIO.

Conporusnenue xoibiia R =1 Om. Beptukanbhas coctapisiomas uHAyKiun B marmuTHOrO moss
3emmu paaa S0 MxTo.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

3AYETHBINA BUIET Ne 4
mucturnHa: «duszukay (2 u3 3)

1. DnexTpuueckoe nose B Beulectse. AudnekTpuku. HanpseHHOCTh 3JIEKTPUUECKOrO MOJIs B
BelecTBe. JluanekTpuieckas IpOHUIIAEMOCTh CPEJIbI.

2.YpaBHenue Oeryiieil BoiaHbl. Da3oBasi CKOPOCTb.

3. 3amaya. BuTOK, MO KOTOPOMY TE€YET TOK | =20 A, cBoGomno YCTAHOBWICS B OJIHOPOJHOM
marauTHOM nonte ¢ uaaykmueit B = 0016 Txn. inamerp utka d =10 cm. Onpenemuts pabory A,
KOTOPYIO HYXHO COBEPLINTH, YTOOBI MOBEPHYTH BUTOK Ha yron o = 77 /2 OTHOCHTENBHO OCH,
coBmazaroleii ¢ quamerpoM. To ke, ecnm yron o = 27.
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3aBenyromuii kageapon Ycenaxues P.T.

MI/IHI/ICTEPC”I:BO HAYKU N BbICHIEgO OEPA3OBLAHI/IH POCCHﬁQKOf?I DENEPALIUN
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIV HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummmoHImuKoBa

3AYETHBIN BUJIET Ne 5
nuciuiuinHa: «dusukay (2 u3 3)

1. [IpoBOAHMKY B 37EKTpUUECKOM MoJie. Pacnipeenenue 3apsiioB B MPOBOAHUKAX. IIEKTPOEMKOCTh

YEIUHEHHOT'O ITPOBOIHUKA.
2. MarnutHOoe moJie ABMXKYyLIEerocs 3apsiia. 3akoH buo-Casapa-Jlamnaca. Beluncinenne MHIyKIUU

HPSIMOJIMHEHHOTO TPOBOJIHUKA C TOKOM.
3. 3agaua. Tonkoe nonykonbo paguycom R =10 cm Hecer paBHOMepHO pacnpeneneHHslii 3apsn ¢

nauHEWHO# wiotHOCTRI0 7 =1 MKKi/M. B meHTpe KpUBH3HBI MOMYKOJIbIAa HAXOAUTCS 3apsin Q = 20

uKi. Onpenenuts cuny F  B3aumoseiicTsus ToueuHoro 3apsia 1 3apsKeHHOTO MONYKOJIbIIA.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BbICUlEFp OBPA3OB@HI/I}I POCCHﬁCIfOPI OEJIEPALIMN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIuKoBa

3AYETHBIM BUJIET Ne 6

mucturnHa: «duszukay (2 u3 3)
1. KonneHncaropsl 1 ux coequHeHus. EMKOCTb cucTeMbl IPOBOTHUKOB Ha MMPUMEpax IIOCKOTO,
HAJTUHAPUYECKOT0 U cPepruecKoro KOHJAEHCATOPOB.
2. D¢ ekt Xomna. 3akoH Ammnepa.
3. 3amaua. IlpsMoii MeTammmuecknii crepxkenb guamerpoM 0 =5 cm m mmmoit | =4 M mecer
pPaBHOMEPHO pacCHpeleNieHHbIi Mo ero moBepxHocTu 3apsag Q=500 uKn. Onpenenuts
HanpsykeHHocTh E mons B Touke, HaxonsuIelics NPOTUB Cepe/IMHBI CTEPsKHs Ha paccTosHun a =1
CM OT €T0 MOBEPXHOCTH.

3aBenyrommii kageapoii Ycnaxues P.T.

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

3AUYETHBIN BUJET Ne 7

mucturuHa: «duszukay (2 u3 3)
1. MarautHas naaykuus. Cuna Jlopenua. JIBuskeHue 3apsaa B OJHOPOJHOM MarHUTHOM IOJIE.
Yckoputenu 3apspKEHHBIX YaCTHIL.
2. Buxpesoe snekrpuyeckoe none. Tok cmenienus. YpasHenus Makcseina.
3. 3anaua. J[Be GecKOHEUHbIE MAapaUIEbHbIE IIOCKOCTH HaxoasTes Ha paccrosuuu =05 oM apyr
oT apyra. Ha muiockocTsix paBHOMEPHO paclpesieleHbl 3apsaabl C MOBEPXHOCTHBIMH IIJIOTHOCTSIMU
o, =02 MxKn/m? u o,=-03 MxKiu/m’. Onpemenuts pasHocth mnoreHimanos U mexmy

IJIOCKOCTAMM.

3aBenywoumuii kadeapoii Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 8
mucrurinHa: «duszukay (2 u3 3)

1. ITorok BekTOpa MarHUTHOW MHAYKIMU. Teopema Octporpajckoro-I'aycca st MAarHUTHOTO MOJIA.
Pabora o nepemenieHuIo MpoBOAHUKA C TOKOM U KOHTYpa B MAarHUTHOM I10JIE.

2. CBoOoO1HbIE TapMOHUYECKHE KOJIeOaHus B KojeOaTeIbHOM KOHTYpE.

3. 3agaua. DJIC Garapeu akkymyusitopoB E = 12 B, cuna Toka | kopoTkoro 3aMbikanust paBHa 5 A.
Kakyto HanOOJbIIyl0 MOIIHOCTE P, MOXXHO IIOJYYUTh BO BHEIIHEH LIENH, COeANHEHHON C TaKOM

Oarapeeii?

3aBenyromuii kadgeapoi Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 9
mucturnHa: «duszukay (2 u3 3)
1. DnexTponBukyias cuiia uHAYKIUU. 3akoH Papanes. [Ipasuno Jlenna. 3/]C nnnykunn kak
CJIE/ICTBHE 3aKOHA COXPAHEHMUsSI SHEPTHH.
2. JludpdepennmanbHoe ypaBHEHHE CBOOOJIHBIX 3aTyXaloUIMX KoleOaHUN (MEXaHWYECKUX U

5JIEKTPOMArHUTHBIX ) M €70 PEIICHHUE.
3. Bamaya. K ucrounuky toka ¢ DJIC E = 1.5 B npucoequnmin karymky conporusieanem R =01
OM. AMnepMerp IoKaszan CHy Toka, paBHyto |, =05 A. Koraa K HCTOYHHKY TOKa IPUCOCANHUIN

II0CJIEI0BATENBHO €11€ OJUH UCTOYHUK TOKa ¢ Takou ke DJIC, To cuna Toka |, B TOU K€ KaTyIlKe
okazanack pasHoil 04 A. OnpemenuTs BHYTPEHHHE CONMPOTUBIEHHS LM F, [EPBOTO M BTOPOTO

WCTOYHUKOB TOKA.
3apenyrommii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akagemuka M. JI. MIIIHOHIIMKOBA

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

1. KoHTYp ¢ TOKOM B MATHUTHOM TIOJIE.

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

3. 3amaua. Mexy IiacTUHaMU IJIOCKOTO KOHJEHCATOpa HAXOAWUTCS IJIOTHO MpHJIEraromas K HUM
crekisHHas uactuHka (& =10.0). Kongencarop 3apsbkeH 10 pa3HOCTH moTeHuuanos U, =100 B.

KakoBa 6y,Z[CT Pa3HOCTh IOTECHIIMAJIOB U »» €CJIK BBITAIIUTD CTCKIIIHHYIO IINIACTUHKY U3 KOHI[CHC&TOpa?

3aBenyromuii kageapou Ycnaxues P.T.

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

3AYETHBIM BUJET Ne 11
mucrturnHa: «duszukay (2 u3 3)
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1. SIBnenne camonHaykuuu. MHAYKTUBHOCTD. IHIYKTUBHOCTD COJIEHOM .
2. CnoxxeHre rapMOHUYECKHUX KOJIeOaHUI OJTHOTO HAIIpaBJICHUS U OJIMHAKOBOM 4acTOTH. brueHwus.

3. 3agaua. OnpeaenuTb NOTEHIUAT (¢ , 10 KOTOPOro MOKHO 3apsSIIUTh YEAMHEHHBIN METAINTNYECKUN
map paguycom R =10 cwm, ecnu nanpsokennocts E mosnst, mpu koTopoit mporcxoaut mpo6oii
BO31yXa, paBHa 3 MB/M. Haiitu Taxke MaKkCHMaIbHYIO TOBEPXHOCTHYIO IUIOTHOCTE O
JIEKTPUUYECKUX 3apsIOB Mepes MpodoeM.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MunnmnoHmukoBa

3AYETHBIU BUJIET Ne 12
mucturnHa: «duszukay (2 u3 3)
1. Toxu 3ambikaHus U pa3mblkanus. [loctosHHad Bpemenu RL-1ienouku. DHeprust MarHuTHOTO MOJIS.
2. Ilone aumoisi, 37AEKTPUUECKUN TUNOIbHBIN MOMEHT. [lonspu3anus AU3IEKTPUKOB, €€ Pa3IuYHbIe
THUIIBL.
3. 3anaua. IIpocTpaHCcTBO MEXy IUIACTHMHAMH IUIOCKOIO KOHJIEHCATOpa 3alOJHEHO AUIIEKTPHUKOM

(bapdop, &=165), 06bem V koroporo pasen 100 cm?®. IToBepxHOCTHAs IIOTHOCTH 3apina O Ha
IIacTUHaX KoujeHcaropa pasHa 885 uKu/M?. Belumciaute pabory A, KOTOPYH HEOOXOIUMO
COBEPIINTh JUISI TOTO, YTOOBI yJAIHTH TUAICKTPUK W3 KOHJEHCATopa. TpeHHeM IUAIIEKTPUKA O
IUTACTHHBI KOHJCHCATOPA MPEHEOpeYb.

3apenyromuii Ycenaxues P.T.

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

3AYETHBIN BUJIET Ne 13
muciuminHa: «Pusnkay (2 u3 3)

1. CTopoHHHE CUIIBI B LIEMH IEKTPUUYECKOTO TOKA. DIEKTPOJBHKYIIAS CHIIA.

2. lnddepennnanbHoe ypaBHEHUE BBIHYKICHHBIX KOJIOaHUN (MEXaHUYECKUX M AJIEKTPOMATrHUTHBIX )
M ero pemeHue. AwmmauTyga u (asa  BBIHYXKACHHBIX KoJeOaHUN (MEXaHHMYECKHX H
AIIEKTPOMAarHUTHBIX ).

3. 3anaua. [To 1ByM GECKOHEUHO AIMHHBIM MIPSIMBIM MapajlIeNIbHBIM IIPOBOJAM TEKYT TOKH |, = 20 A
u 1, =30 A B oqHOM Hanpasienun. Paccrosune d mexay nposogamu pasro 10 cm. Boraucnurs

MarHuTHYIO HHAYKIKIO B B Touke, ymaneHHON OT 000MX IMPOBOIOB Ha OJJMHAKOBOE PACCTOSIHUE
r=10 cm.

3aenyromuii kageapon Ycenaxues P.T.

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

3AUYETHBIN BUJIET Ne 14
1. MarauTHOE noJie Ha OCH KpyroBOro Toka. MarHuTHOE 1oJie COJICHOMA.
2. BuxpeBoe anekrpudeckoe noisie. Tok cmemienus. YpaBHeHuss MakcBeria.
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3. 3agava. TOHKUH JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIIPENEICHHBIN 110 JUIMHE 3apsij C
nuHeitHoi mnotHocThio 7 =10 MkKi/M. B6musu cpenueii yactu crepsxns Ha pacctosauu I' = 20 cm
HaXOAUTCs ToueuHslit 3apsan Q =10 uKi. Onpenenuts cuny F |, neiictByromyro Ha 3aps.

3aBenyrommii kKageapoit VYcnaxwues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNS] POCCI/IffICISOﬁ OEJIEPALIN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

3AUYETHBIN BUJIET Ne 15
mucrurinHa: «duszukay (2 u3 3)

1. Ilonsarue moJs. HaHpH)KCHHOCTB OJICKTPHUYCCKOTI'O I10JIA. HaHp}I}KeHHOCTb QJICKTPHUYCCKOI'0O I10JIA

TOYEYHOTrO 3apana. [IpyHuun cyneprno3unuu 1nosien.
2. Ilorennuan. Pa3HOCTh NOTEHIMAIOB U HAIIPSKEHHE.
3. 3agauva. [1o 1ByM OECKOHEYHO JUIMHHBIM IIPSIMbIM NapajlIe/IbHBIM IIPOBOJAM TeKyT Toku |, =50 A

u |, =100 A B IPOTHBOMONOKHBIX Hanpasnenusx. Paccrosane 0 mexay nmpoBomamu pasHO 20 cM.

BHIYMCINTG MarHUTHYI MHAYKIHIO B B Touke, ymajeHHOH OT 00OMX IIPOBOJOB HA PACCTOSHME
I, =25 CM OT IIEPBOro IIPOBOJAA U Ha I, = 40 CM OT BTOPOro IMpoOBOJIA.

3aBenyouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHISI POCCI/II7ICI§OI71 OEJIEPALIMN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

3AYETHBIU BUJIET Ne 16
mucuminHa: «duznkay (2 u3 3)

1. IToTok BeKTOpa HaNpsHKEHHOCTH dJIeKTpUuecKoro nois. Teopema Octporpanckoro-I'aycca nms
HaANPSDKEHHOCTH AJIEKTPUYECKOTO I0JIS B BAKyyME.

2. 3axoH OMa 111 HEOTHOPOAHOIO yJacTKa LEMH U Ul 3aMKHYTOH LIETIH.

3. 3amaya. DJEKTPOH B OJHOPOJHOM MarHuTHoM mone c¢ uuayknueit B =01 Tn asmxerca mo
okpyxHocTH. HaiiTi cuity | 5KBHBaNeHTHOTO KPyroBOTO TOKA, CO3/1aBAEMOT0 JIBUKEHUEM JIIEKTPOHA.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BbICH.IEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

3AYETHBIN BUJET Ne 17
mucrturnHa: «duszukay (2 u3 3)

1. DHeprus 3apsiia B anekTpocTaTideckom noje. Ilorennuan mosns.
2. DKBUIIOTEHLIMAJIbHBIE IOBEPXHOCTU. CBsA3b BEKTOpA HANPSKEHHOCTU U IOTEHIMAJIA TOJIS.
3. DHeprus 3JeKTPOMarHUTHBIX BOJIH. MMnynbe anekTtpomarauTHoOro noiis 3. 3axava. I1IpoBonounsli

Butok pamumycom I =4 cm, umeronmii conporusienne R =001 Owm, maxomurcs B ogmHOpomHOM
marautHoM nojie ¢ uaayknueit B = 0.04 Ti. [nockocts pamku coctaBnser yron o = 30° ¢ IUHUAMU
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WHAYKIHUU I10JIA. Kaxkoe xojmmuecTBO QJICKTpHUYCCTBA Q MNpOTCYCT MO BUTKY, €CIIM MArHUTHOC I10JIC

ucue3ger?

3aBenyromuii kadgeapoi Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 18
nucuuiuinHa: «dusukay (2 u3 3)

1. Dnektpuueckoe mnoisie B BemecTBe. JuanekTpuku. HanpsKeHHOCTh 3JIEKTPUYECKOrO IOJIS B

BeniecTBe. [AuasIeKTpuieckas MpOHUIIAEMOCTh CPEIbL.
2. DNEeKTpUYECKUH TOK. 3aKOH COXPAHEHHUSI AJIEKTPpUUYECKOro 3apsiia. Cuiia Toka, BEKTOp MIIOTHOCTH

TOKa.
3. 3agaua. IIpsamoii mposos mmusoit | =10 cm momernen B 01HOPOIHOM MarHUTHOM TIOJE C

WHIYKIUEH B =1 Tn. Koumwi ero 3aMKHYTBI THOKMM MPOBOJOM, HAXOIAIIMMCS BHE MOJIS.
ConpoTuBieHue R Bceii nenu paBHo 0.4 OM. Kakast MOIITHOCTh P noTpedyeTcs Ak TOro, YTOObI
JBUTATh MPOBO/] MEPIEHAUKYISPHO JIMHUAM UHIYKIIUUA CO CKOPOCThIO V = 20 m/c?

3apenyromuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCI/IPICIU(OPI OEJIEPALINU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

BAYETHBIM BUJIET Ne 19
mucturinHa: «Duszukay (2 u3 3)

1. IlpoBoHUKM B aneKTpudeckoM noje. Pacnipenenenue 3apsa0B B IPOBOAHUKAX. JIEKTPOEMKOCTb
YEeIMHEHHOT0 MPOBOJIHUKA (Cephl).

2. Dddexr Xomra. 3akoH AMrepa.

3. 3anaua. ITo Tonkomy konbiy paguycom R =10 cm paBHOoMepHO pacnpenenen 3apsa ¢ nmuHeHHO#
miotHocThio 7 =1 HKn/m. B nenTpe kombla Haxoautes 3apsaa Q = 0.4 MxKi. Onpenenuts cuny F |

pacCTATrUBaroOIyO KOJIBIIO. BzaunMmoneiictBuem 3apsaA0B KOJIbLa r[peHe6peqb.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]J.IEFP OBPA3OB/§HI/I}I POCCI/IPICIfOPI DEJJEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akageMmuka M. [, MuInoHIIuKoBa

3AUETHBIN BUJIET Ne 20
mucturnHa: «duszukay (2 u3 3)

1. KOHH@HC&TOpI)I 1 UX COCAUHCHU. EMKoCTh cucTeMBI IMPOBOAHUKOB Ha NpHUMEpax IJI0CKOro,

WIMHIPUYECKOTO U c(hpepruaecKoro KOHJIEHCATOPOB.
2. BuxpeBoil xapaktep MAarHUTHOTO TOds. CBS3b JJIEKTPUYECKOTO W MArHUTHOTO MOJIEH,

npeoOpa3oBanus JlopeHua A 37eKTPOMarHUTHOTO MOJIS.
3. 3amaua. Tomkoe kompmo pammycom R =8 cM mecer 3apsm, paBHOMEpHO pacrpeneleHHBIH ¢
nuHeitHoi mnotHocThio 7 =10 HKn/m. Kakopa Hanpskennocts E snexrpudeckoro mons B Touke,

paBHOYJANEHHOH OT Bcex Touek Konblia Ha pacctosinue I' =10 cm?

3apenyrommii kageapoi Ycenaxues P.T.
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MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB1§HI/151 POCCMIZCIfOPI OEJIEPALIMN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUITHOHIIIMKOBA

BAUYETHBIM BUJIET Ne 21
mucturinHa: «duszukay (2 u3 3)

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

3. 3ajmaua. J[Be Kpyriisle napaiensasie miactunbl paguycom R =10 cm maxomsarcs ma manom (mo
CPaBHEHHMIO C PaJUyCOM) DPAcCCTOSHUHM Ipyr oT Apyra. [lmactuHam COOOLMIIM OJMHAKOBBIE IO
MOJyJII0, HO IIPOTUBOIOJIOXKHbIE IO 3HaKY 3apsiibl |Q,|=|Q,|= Q. Onpenenuts 3T0T 3apsin Q , eciau

TJIACTHHBI IPUTATHBAIOTCSA ¢ cutoii F =2 MH. CuuraTs, uTo 3apsbl pacrpenestoTcs 110 MIacTHHAM
PaBHOMEPHO.

3apenyromuii kadeapoi Ycenaxues P.T.

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

BAYETHBIN BUJIET Ne 22
mucturinHa: «duszukay (2 u3 3)

1. BekTop 37eKTpUUECKOT0 CMEIICHUsA. DJIEKTPOCTaTHKaA AUAIEKTPUKOB. Teopema OcTporpackoro-
["aycca jist BeKTOpa 3JEKTPUUECKOTO CMEIIICHHUS.

2. MaruutHas unaykuus. Cuna Jlopenna. J[BrkeHue 3apsijia B OAHOPOJHOM MarHUTHOM IOJI€.
Yckopurenu 3apspKEHHBIX YaCTHL.

3. 3apmava. JIBe rpynmbel M3 TpeX IMOCIENOBATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEIMHEHBI

napasiensho. DJIC kaxmoro snementa papHa E = 1.2 B, Buyrpennee conportusienue I =02 Om.

[onyuenHas GaTapes 3aMKHyTa Ha BHemHee compotusienne R =15 Owm. Haiitu cuny Toxa | Bo
BHEITHEH 1ETH.
3aBenymouuii kadeapoii Ycnaxues P.T.

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

BAYETHBIN BUJIET Ne 23
mucturuHa: «duszukay (2 u3 3)

1. DnekTpoMarauTHas UHAYKIMA. 3akoH Dapanes u npasuio Jlenna. 3/C nHAyKIIMH Kak CIeACTBUE
3aKOHA COXpPAHEHUs DHEPIUH.

2. Ilone aumosnst, NEKTPUYECKUI AUIOIBHBIA MOMEHT. [lonspu3arus TMaIeKTpUKOB, €€ pa3IndHbIe
THUIIBI.

3. 3agava. Cwia TOKa B NPOBOJHUKE DPABHOMEPHO YBeIMUYMBAETCA OT |, =0 10 HEKOTOPOro

MaKCHUMAJIbHOT'O 3HAYCHHUA B TCUCHUC BPEMCHU T = 10 c. 3a s10 BpCMs B IPOBOAHUKE BBIACINIIOCH
KOJIMYECTBO TCIIJIOTHI Q =1 Kﬂ)K OHpe,Z[CJ'II/ITB CKOpPOCTh HapaCTaHHdA TOKa B IMPOBOJHUKE, C€CIIU

conporusienne R ero pasuo 3 Owm.
3aBenymouuii kadeapoii Ycnaxues P.T.

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

3BAUETHBIN BUJIET Ne 24
mucrurinHa: «duszukay (2 u3 3)
1. [ToTok BekTOpa HAINPSKEHHOCTH 3JIeKTpruyeckoro nois. Teopema OcTtporpaackoro-I'aycca as
HAIPSHKCHHOCTH JICKTPUYECKOTO TOJIS B BaKyyMe.
2. TuddepeHnmanbHOe YpaBHEHHUE YICKTPOMArHUTHOM BOJTHEI.
3. 3agaua. DIEKTpPOH BJIETEN B MPOCTPAHCTBO MEXKAY IUIACTHHAMHU IUIOCKOTO KOHJEHCATopa CO

ckopocteio V=10 Mwm/c, nanpapnennoii mapamnenbHo mIacTHHaM. Ha kakoe paccTosHEE
NpUOJIM3UTCS JJICKTPOH K TIOJOXKHTEIBHO 3apsHKCHHOW IUTACTHHE 3a BpPEMsl JIBHKCHHS BHYTPH

KOHzIeHcaTopa (MoJle CYUTATh OJHOPOIHEIM), eclu paccTosune 0 MexTy miacTMHaMu paBHO 16 MM,
passocts norenrmanos U =30 B u nmna | nnacrun paesa 6 cm?

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKU U BBICHJEFP OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUWU I'OCYAAPCTBEHHbBIM HEOTSAHOM TEXHUYECKUU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MumoHIuKoBa

3AUYETHBIN BUJIET Ne 25
mucturnHa: «duszukay (2 u3 3)

1. IlpuMepsI pacyeTa NOTEHIUAIOB JJI HEKOTOPBIX 3apPSKEHHBIX TEIL.
2. SIBeHne caMOMHAYKIUH. MHAYKTUBHOCTD. IHAYKTUBHOCTD COJICHOU 1A,

3. 3amaua. ToHkuii crepkeHb corHyT B koiblo paguycoM R =10 cm. Om 3apsxen ¢ nuneiinoit
mnotaocthio 7 = 300 uKn/m. Kakyio pa6ory A Hamo coBepiiuth, yToOBI MepeHecTd 3apsaa Q =5
HKJT U3 IIeHTpa KOJIBIIA B TOUKY, PACIOTIOKEHHYI0 Ha ocH Konbla Ha pacctostaun | = 20 oM ot mentpa
ero?

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHUSI POCCI/II71CI§OI71 DOEJIEPALIA
I'PO3ZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

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

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

TOYEYHOTO 3apsiaa. [I[pyuHumn cynepno3uimu noyieu.
2. Toxu 3ambIKaHus U pa3MbikaHus. [locTtosiHHas BpemeHn RL-1ienouku. DHeprust MarHuTHOTO MOJIS.

3. 3amaua. Dnekrpoemxocth C mockoro konmencaropa pasra 111 nd. JJudnextpuk - dapdop (
£=65). Konnencarop 3zapaaunu 1o pazsoctu norermuanos U = 600 B u orxmounnu ot ncrounuka
Hanpsokenus. Kakyio pa6ory A HyXHO COBEPIINTE, YTOOBI BBIHYThH AUANEKTPUK U3 KOHIEHCATOpa?
Tpenue npeHeOpeKUMO MaJio.

3aenyromuii kagenpou Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BbICH.IEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIIuKoBa

3AUYETHBIN BUJIET Ne 27
mucrturnHa: «duszukay (2 u3 3)
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1. ConpoTuBieHue 1 NPOBOAUMOCTB. 3aKkoH OMa JUIsl OAHOPOJHOTO Y4acTKa IMHEHMHOM LIETH.
Huddepennmanpras popma 3akona Oma.

2. BuxpeBodl XapakTep MarHUTHOTO TIOJS.
npeoOpa3oBanus JlopeHua A 31eKTPOMAarHUTHOTO MOJIS.

3. 3anaua. [1o ToHKOMY ITPOBOJLY, H30THYTOMY B BHJIE TIpSAMOYyronbHuKa, TedeT Tok | = 60 A. Jlnunst
cropoH npsimoyronsauka pasabl d = 30 cm u B =40 cm. Onpenenuts MarauTHYIO HHAYKIHIO B B

TOYKE IEPECCUCHUA ,HHaFOHaHeﬁ.

CBs13p  DIEKTPUYECKOIO M MAarHUTHOIO IOJIEH,

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCI/II‘/‘ICISOI\/II DOEJIEPALIMA
I'POSHEHCKUU I'OCYJAPCTBEHHbBIVM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akagemuka M. /. MummoHImuKoBa

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

1. [TocneoBaTenbHOE 1 MapaLIENFHOE COSJMHEHHE IPOBOIHUKOB.
2. MarautHoe nose JBuxyuierocs 3apsiia. 3akon buo-Casapa-Jlamiaca. Beruncinenue nHaykuuu

IPSIMOJIMHEHHOTO TPOBOIHUKA C TOKOM.
3. 3anaua. Toukuii crepixens mmnoit | =10 cm paBHOMepHO 3apsiken. JInneiinas miotHocTs | 3apsina

paBHa 1 MxKn/m. Ha mponomkernu ocu crepskHs Ha pacctosaun @ =20 cM or 6mmkaiimero ero
KOHIIAa HaxoauTcs ToueuHbll 3apsng Q =100 uKn. Onpenenuts cuity F  BsaumoneiictBus

3apsKEHHOTO CTEPKHS M TOYEYHOTO 3aps/ia.

3aBenyouuii kadeapoii Ycnaxues P.T.

3 cemecTp

MI/IHI/ICTEPCTBUO HAVYKHU U BBIC]_LIEFUO OBPA3OB/§HI/I}I POCCI/IPICISOPI DEJJEPALIMA
I'POBHEHCKUU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

DK3AMEHALIMOHHLIN BUJIET Ne 1
OUCIHUIIJIINHA. «q)I/ISI/IKa»

1. Baemnwnit potorddext u ero 3akonsl. OnbiTel CToneroBa. ®oToHBL. YpaBHEeHHE DUHIITEHHA [T

BHeIHero Gorosdgexra.

2. OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHUKH.

3. 3agaya. Ha MputbHyt0 mieHKy (N=1.3), HaxoIs11ytocs B BO3JlyXe, a1aeT HOPMaIbHO ITy4OK
Oenoro ceera. [Ipu kakoil HaMMeEHbIIICH TONIMHE OIUICHKH OTPayKCHHBIN CBET C JIJTMHOW BOJHBI A =

0.55 MKM OKa)xeTcss MaKCUMAaJIbHO YCUJIEHHBIM?

3aenyromuii kagenpon Ycenaxues P.T.

MUHVUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIA HEOTIHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 2
qucuuIuInga: «Puzuka»

1. SAnepubie cunbl. Me30HbI
2. 3akoH npenomiuenus. [lonnoe orpaxenue.
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3. 3amada. Paccrostnue Arz,1 MeXay BTOPBIM U MIEPBBIM TEMHBIM KOJblIaMu Hbl0TOHA B OTpakeHHOM
cBere paBHO 1MM. OnpenenuTs paccTosiHue Ari0,9 MEXIY ACCSITHIM U IEBSITHIM KOJIbLIAMH.

3aBenyromuii kageapon Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 3
JUCHUILINHA: «DHU3HKay
1. Judpakuus @paynrodepa Ha OTHON MIESITH.

2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.
3. 3amaua. Kakas nons sHepruu (oToHa H3pacxo10BaHa Ha pabOTy BEIPBIBaHUS (OTOIIIEKTPOHA, ECITH

KpacHas rpanuna (orodddexkra Ay = 307 HM M MakcHUMalibHash KHUHETHYECKas SHEpPrus [max
¢dorosnexTpona pasHa 13B?

3aBenyromuii kadeapoii Ycenaxues P.T.

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

DK3AMEHAILIMOHHBIA BUJET Ne 4
muciuminHa: «Pu3nka
1. [Tnockoe 3epkano. M3o0pakeHne B TUIOCKOM 3epKaie.

2. Nudpaknus Opaynrodepa Ha 1udpakinOHHON pELIETKE.
3. 3agaua. Berlumcnute paamyc ps maTOM 30HBI DpeHens Ui TJIOCKOTO BOJHOBOTO (poHTa

(4 = 0.5 MKM), eciii TIOCTPOCHHUE ICTACTCS T TOYKU HAOJIIOICHHS, HAXO/ISIIEHCS Ha pacCTOSIHUM b =

IM OT ppoHTa BOJHBIL.

3apenywomuii kadeapoii Ycenaxues P.T.

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

DK3AMEHALIMOHHBIA BUJIET Ne 5
aucuuiuinHa: «dusnka»
1. Chepuueckoe 3epkaino. N3o0paxeHue B chepuueckom 3epKare.
2. YpaBHeHue DiHIITeHA A1 BHEIIHEro GoTorddexTa.

3. 3amaua. Onpenenuts sHepruto W, uznydaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOTO OKOIIIKa
nnomazapio S = 8 cM? MuaBMILHOM ey, eciu ee Temmeparypa T=1200 K.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BbICH.IEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POSHEHCKHWU I'OCYAAPCTBEHHbI HE®TAHOU TEXHUUECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHALIMOHHBIA BUJET Ne 6
mucramnHa: «Dusukay

1. Teopus atoma Bogoposa mo H. bopy. CnekTpanbHble ceprun aToMa BOAOPOA.

2. JIunza. [Toctpoenue u300paxeHus B TUH3aX.
3. 3amaua. Yron bproctepa Op pu najeHIH CBETa U3 BO3/1yXa Ha KPUCTAJLI KAMEHHOM coiu paBeH 57°.

Onpenenuts CKOPOCTb CBETA B 3TOM KPUCTAJLIE.
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3aBenymouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHALIMOHHBIN BUJTET Ne 7
aucuuruHa: «dusuka

1. Uarepdepennns ceta. MTHTEHCHBHOCTH CBETOBOM BOJHBI. [IpHHIINT Cyneprno3uLuy.
IIpocTpaHcTBeHHAss M BpEMEHHAsI KOTEPEHTHOCTh. Y CJIOBUSI MAKCUMyMa U MUHUMYyMa
WHTEHCUBHOCTH CBETA NMPH UHTEP(EPEHIINHN BOJIH OT ABYX KOI'€PEHTHBIX HCTOUYHHKOB..
2. BzaumomeWcTBUS M3IY4YEHUS C BEIICCTBOM. BBIHYXIEeHHOe wu3iaydeHue. BwiBom (opmyisl
M.IInanka mo A.DWHIITEHHY.
3. 3anmava. /ludpakmuonnas pemerka coaepxkut N = 200 mTpuxoB Ha 1 mm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpoMaTudeckuii cBet (A = 0.6 MkM). MakcuMyM Kakoro HauOOJBIIETo MOPsIKa 1aeT

3Ta pelerka?

3apenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/IﬁCIfOﬁ DOEJJEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
UMeHHU akajgeMmuka M. /. MummoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
aucuuIuinga: «Pusuka

1. Unrepdepenuus cpeta.
2. Ummynbe dorona. JlaBinenue ceera. KBaHTOBOE M BOJTHOBOE OOBSICHEHUE IaBJICHUS CBETA.

3. 3amayva. Ha y3kyro 1mienb nagaetT HOpMaJlbHO MOHOXPOMATHYECKUM CBET. YTOJ (POTKIOHEHUS ITYYKOB
CBETa, COOTBETCTBYIOIIMX BTOPOH CBETNION audpakiuonHon mojoce, paBeH 1°. CKOJBKUAM JITHHAM
BOJIH Ma/IAl0NIETO CBETA PaBHA IIMPUHA IS ?

3apenyrwoumuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNSI POCCI/II71CI§OI71 DOEJIEPALIA
I'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHBIA BUJIET Ne 9
aucuuiuinHa: «dusnka»
1. ntepdepeHuyst B TOHKUX MJIEHKAX.
2. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHHE JABJICHHS CBETA.
3. 3amava. OnpeaenuTs ATUHY BOJHBI A (POTOHA, UMIYJILC KOTOPOTO PAaBEH UMITYIIbCY DJIEKTPOHA,
obnanaroiero ckopoctsio V=10 Mwm/c.

3apenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
nMeHu akanemuka M. [[. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 10
JHUCIHUIUIMHA: «DHU3uKa
1. TTostockr paBHo# TonmuHbl. Konsua HetoToHa.
2. ledexT Macchl M SHEPTHUS CBSI3U SApa.
3. 3amaua. 3BykoBbIe KosieOanus yactotor v = 0.5 k' u ammmutynoit 4 = 0.25 mm
pacmpocTpaHstoTcs B ynpyrou cpene. nmmaa Bomubl A= 70 cm. Haiitu: 1) ckopocTs V
pacrpoCTpaHeHHS BOJIH; 2) MaKCUMAIbHYIO CKOPOCTh (A&/dt)max IBMXKEHUS YACTHIL CPEIbI.
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3aBenymouuii kadeapoii Ycnaxues P.T.

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

ODK3AMEHAIIMOHHBIN BUJIET Ne 11
JUCHUIUIMHA: «DU3uKa»
1. Ipuanun I'roiirenca-Openens. 3oupl Openens. Hudpakuus OpeHens Ha KPYrjoM OTBEPCTHH U
JTUCKE.

2. D¢ dexTuBHAsS Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3agaua. Ilpu yBennueHUM TepMOIMHAMUYECKON TeMIiepaTypsl I 4YEpHOro Teja B J1Ba pas3a JUIMHA

BOJIHBI Am, Ha KOTOPYIO NPHUXOJUTCS MAaKCHUMYM CIIEKTPAJIbHOM IJIOTHOCTH JHEPreTUYECKOM
ceetumoct U(A,T) ymenpmunoch Ha AL = 400 HM. OmnpeacnnTh HAYalbHYI0 W KOHEYHYIO

TeMIieparypsl 71 1 72.
3apenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAVYKHU U BBICH.IEFQ OBPA3OB1§HI/I}I POCCI/II7ICI§OI71 OEJJEPALIMN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
UMeHHU akajgeMmuka M. /. MummoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
JUCHUIUIMHA: «DU3nKa»
1. Audpakius Ha KpPyriioM OTBEPCTHH U Ha JHCKE.
2. AtomHOE sap0. [ledexT Macchl U SHEPTHSI CBSI3U SApa.
3. 3amaya. Bomna pacmpoctpansieTcst B ynpyroi cpeae co ckopocteio V= 100 m/c. Haumensiuee
paccTosTHUEAXMEXKYy TOUYKaMHU cpefbl, (a3l KoJeOaHUW KOTOPBIX MPOTHUBOMOIOXKHBI, paBHO 1 M.

Onpenenutb 4acTOTy KOJeOaHUH.

3aBenyommii kadeapoi Ycnaxuesn P.T.

MHHHCTEPCT]?O HAVYKHU U BBIC].LIEI:O OBPA3OB/§HI/I}I POCCI/II71C£<OI71 DOEJJEPALI
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHU akajgeMuka M. /. MunoHIuKoBa

Dx3amMeHarnoHHeIi OmiteT Ne 13
mucnumivHa: «Pusuka
1. PagnoaktuBHOCTE. Anb(a-, 6eTa- u , raMMa-u3Ty4eHus saep. 3aKOHbI PAIMOAKTUBHOTO pacnajia.

2. EcTecTBeHHBIN U MOISIPU30BaHHBIN cBET. Bubl nonspusanuu.
3. 3apmaya. Tonkas mneHka tommuHOM 0.41 MKM W3 MpO3padyHOro IUIACTHKa C IOKa3aTeleM
npenomieHus N=1.5 ocBenena 6eIbIM CBETOM, MMaIAFOIINM HOPMAIBHO K MOBEpXHOCTH. Kakue MImHbI

BOJIH U3 BUAUMOTI'O AWaAIIa3oHa 6y,I[YT YCUJICHBI B OTPAa’>KCHHOM Hy‘IKe?

3asenyromuii kageapon Ycenaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPALINN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 14
qucrunianHa: «Dusukay

1. SAnepubie peakiuu. [IpoGiemMsl sepHON SHEPTETHKH.
2. 3akoHBI M3ITY4YeHHs] aOCOTIOTHO YEpHOro Tena. PacmpeseneHue >HEPrHH B CHEKTpPEe aOCOIIOTHO

YEpHOI'o Tea.
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3. 3amava. Korma npubop s HaOmoneHus konen HproTOHa MOrpy3wsiyd B KUAKOCTh, JHAMETP
BOCBMOT'O TEMHOI'O KOJIbIIa yMEHbIIUWICS € 2.92 cM 10 2.48 cM. Uemy paBeH noka3aTesb MPEJTOMIICHUS

KUJIKOCTH?
3aBenyromuii kageapoi Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 15
muciuminHa: «Pu3nka
1. Knnaccuueckast aneKkTpoHHast Teopust nucriepcu. CBsi3b TUCIIEPCUU C TIOTIIOMICHUEM.
2. Yacrtuiia B OATHOMEPHOM MPSAMOYTOJIbHON MOTEHIIMAIBLHOM AMe. KBaHTOBaHKME YHEPTUM U UMITYJIbCa
YaCTHIIBI.
3. Bamaya. B omsite FOnra paccrosaue dmexay tmeasmu paBao 0.8 mm. Ha xakom paccrosauu | ot
HIejael ciaeayeT PaclojioKUTh 3KpaH, YToObl IMMpHHA D UHTEPPEPEHIIMOHHON MOJIOCHl O0KAa3aJIoCh

paBHO 2 MM?
3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DENEPALINN
I'POSHEHCKUU I'OCYAJAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
WMeHHU akajeMmuka M. /. MumoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 16
nucnummHa: «Pusukay

1. DHeprust u umIynsc GoroHa. JlaBienue ceera.

2. OnsiT lTepHa u I'epnaxa. Cnue 35ekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

3. 3amaya. Ha mytu cBeToBOH BOJIHBI, WAYyLIEH B BO3AYyXE, MOCTABWIM CTEKJISIHHYIO IUIACTUHKY
toiuaoi h= 1 mMM. Ha ckolbKO M3MEHHJIAch ONTHYECKas JUIMHA IYTH, €CJIH BOJHA MagaeT Ha

IIACTHHKY: 1) HOpManbHO; 2) o yriom 6= 30°?

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 17
OUCILUIIJIINHA. «d)mmca»

1. Paccestnue ceta. 3akoH byrepa. PaneeBckoe paccesiHue.
2. KopnyckynsipHO-BOJIHOBOM Jyan3M CBOWCTB BELIECTBA U €ro ONMbITHOEe 000CHOBaHUE. | nmoTesa
ne bpoinst. OnbITsl 1O JUPPAKIUK 3JIEKTPOHOB, aTOMHBIX U MOJIEKYJISIPHBIX ITyYKOB.

3. Bamava. Yros aMexay IUIOCKOCTSIMH TPOITYCKaHUs MOJIApU3aTopa U aHamu3aTopa paseHn 45°. Bo
CKOJIBKO pa3 YMEHBIIIUTCS HHTEHCUBHOCTD CBETA, BBIXO/ISAIIECTO U3 aHAJIM3aTOPa, €CIU YToJl YBEJIUUUTh
10 60°?

3aBenymouuii kadeapoii Ycnaxuen P.T.

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

DK3AMEHAIIMOHHBIA BUJIET Ne 18
mucramnHa: «Dusukay

1. YpaBHeHnue DitHIITeHA 17151 BHEHTHETo (poTtoaddekTa.
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2. CraunoHapHble cocTosiHus. YpaBHeHue llIpenunrepa ajis cTallMOHApHBIX COCTOSHUM. J[BH)KeHUE
CBOOOTHOM YacTHIlbl. YacTHIla B OJJHOMEPHON MPSAMOYTOJIbHON MOTEHITUATBHOM sIME.

3. 3agaua. ['ups, moaBelIeHHAs HA TPYKUHE, KOJEOIeTCs Mo BepTHKAIM ¢ aMITuTyaoil A = 4 cwm.
OmnpenenuTh NONHYIO SHEpruro E konebanuii rupu, eciu xecTkocTh npyunsl K = 1 kH/m.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 19
JqucuuminHa: «Pusukay

1. ITonsspu3zanus cBeTa Npu OTPaKEHUHU U NpeIoMiIeHuH. 3akoH bprocrepa.

2. MexaHudeckue TapMOHHMYECKHE KojeOanus. ['apMonmdeckuii ocuwuisTop. [IpyXuHHBIH,
¢usnyeckuil 1 MaTeMaTUYEeCKUM MasTHUKU. ATOM Bojopoja. I'maBHOe, opOuTanbHOE U MarHUTHOE
KBaHTOBbIE yuclia. MarHuTHBIM MOMEHT aToMa. KBaHTOBaHME MOMEHTa UMITYJIbCA.

3. 3agaua. Konbuia HeroToHa HaOMIOJAIOTCS C TOMOIIBIO IBYX OJMHAKOBBIX MIOCKOBBIMYKIIBIX JIMH3
paauycoM KpuBHU3HBI R = 1 M, CII0)KEHHBIX BIIOTHYIO BBITYKJIBIMHU ITOBEPXHOCTSIMH, TaK YTO TUIOCKHE
MOBEPXHOCTH JIMH3 MapauienbHbl. ONpeaenuTh paguyc 2 BTOPOro CBETIOTO KObIla, Ha0II01aeMOro
B OTpayKeHHOM cBeTe (A = 660 HM) Ip1 HOPMAILHOM TAJICHUU CBETA HAa MOBEPXHOCTh BEPXHEH JIMH3BI.

3aBenyromuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA30OBAHVSI POCCHI7ICI§OI7I OENEPALIUN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
muctuminHa: «Puznkay (3 u3 3)

1. UntepdepeHMoHHas KapTHHA OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB.

2. Indpakius Ha KpyrioM OTBEPCTHH U Ha JHCKE.

3. 3anava. Kakoil HaumeHbIel pa3peratomieil cuiioif R nomkHa o6nagars AMQpakimoHHas peleTka,
YTOOBI C €€ TTOMOIIIbI0 MOKHO OBLIO pa3pelIuTh JBE CIEKTPaJbHble TUHUH Kanust (A1 = 578 HM u A2 =
580 um)? Kakoe HanmenbIiee uncio N IITPUXOB JOJKHA UMETh 3Ta PELIETKa, YTOOBI pa3pelieHue
OBUIO BO3MOKHO B CHIEKTPE BTOPOIO MOPSIIKA.

3aBenyromuii kadeapoi Ycnaxues P.T.

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

DK3aMeHalMOHHbIN OmteT Ne 21
mucramnHa: «Dusukay

1. 3akon Mamntoca. JIBoiiHoe s1ydenpenomiienne. MickyccTBeHHas onTHYecKas aHu30TPOIUS.
2. Tapmonuyeckue KosneOaHuss M UX Xxapaktepuctuka. JuddepennunansHoe ypaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
3. 3amava. Ha nudpakmuonnyro pemerky, coaepxanryto N= 100 mrpuxoB Ha 1 MM, TTagaeT HOPMAITHHO
MOHOXPOMAaTHUYECKUI cBeT. 3puTenbHas TpyOa CIEKTpOMETpa HaBeleHa Ha MaKCUMYM TPEThero
nopsiaka. YtoObl HaBecTH TpyOy Ha JpYyroil MakCHMyM TOTO e MOpsAKa, €€ HY)KHO MOBEPHYTh Ha
yroi Ag = 20°. OnpenenuTs JUTHHY BOJHBI A CBETA.

3aBenywoumuii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCTBVO HAVYKHU U BBICHIEFVO OBPA3OB/§HI/I${ POCCI/II?TCISOﬁ DENIEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOUM TEXHUYECKUU YHUBEPCUTET
“MeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 22
JUCHUINIMHA: «DHU3uKay
1. KBanroBas runore3a u ¢popmyna [ranka.

2. KorepeHTHbIE HICTOYHUKH CBETA.
3. 3amaua. Temmneparypa 7T depHoro Tena paBHa 2 kK. Onpeaenuts: 1) crieKTpaldbHYIO TUIOTHOCTH

sHepruu uanydeHust U(A, T) mis mmebl Bodabl A = 600 HM; 2) SHEpreTH4ecKyro CBETUMOCTh R B
WHTEpBaJe JIMH BOJIH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyromuii kageapon Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCHPICISO?I DEJJEPALIN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akageMmuka M. /. MuInoHIUKoBa

DK3aMeHaMoOHHbINH Omier Ne 23
aucuuIuinga; «Pusukay
1. qucnepcus cera. O0acT HOPMAIBHOM U AHOMAJIBLHOM TUCIICPCHUHU.

2. JIunza. [loctpoenue u3o0pakeHus B JIMH3aX.
3. Bamaua. OnpenenuTh JIMHY A Oeryiei BOJIHBI, €CIM B CTOsYed BoJHE paccrostaue | mexmy: 1)

NEepBOM U CeIbMOM MYYHOCTSIMU pPaBHO 15 cM; 2) epBbIM U YETBEPTHIM Y3JIOM paBHO 15 cM.

3apenyrommii kadeapoi Ycnaxues P.T.

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

DK3AMEHALIMOHHDLIN BUJET Ne 24
qucuuiuinHa: «Pu3nuka»

1. BeiBox u3 hopmyinsl Ilnanka 3akonoB Buna u Credana-bonbiimana.

2. [IpoxoxieHue 4yacTuIl uepe3 MOTEHIUATBHBIN Oapbep.

3. 3anmava. Jlna mpekpamieHus (Gortodd¢ekrra, BbI3BAHHOTO OONyYE€HHEM IUIATUHOBOW IJIACTUHBI
yIBTPa(HUOIECTOBBIM CBETOM, HYKHO HMPUIJIOKHUTD 3a/IepKUBAIOIIYIO pa3HOCTh noTeHanos Uy = 3.7

B. Ecau IJIAaTUHOBYIO IIJIACTUHY 3aMCHUTDH MJIACTUHOM U3 APYyroro Marcepuaia, TO 3aACP}KUBAIOLIYIO

Pa3HOCTh TMOTEHIMANOB mpuaerca yBenuuutb 1o Uz = 6 B. Omnpenenuts paboty Az BbIXOAa

9JICKTPOHOB C MMOBEPXHOCTU HOBOH IJ1aCTUHBI, CCJIN OJIA IIJIaTUHBI pa60Ta BbIXOJa A1 =6.353B.

3apenyrommii kadeapoi Ycenaxues P.T.

MUHUCTEPCTBO IjIAYKI/I U BBICIIETO OVBPA3OBAHI/£}[ POCCI/IPICKOIZI OENEPALINN
I'POBHEHCKUU T'OCYJAPCTBEHHBIM HE®TSAHOU TEXHUYECKMM YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3aMeHaMOHHbINA Ouiet Ne 25
mucramnHa: «Dusukay

1. Audpakuus Opaynrodepa Ha 1udpakiuOHHON pemieTke.

2. SInepuble cuibl. Me3oHbl. OOMEHHBIH XapakTep SACPHBIX CHIL

3. 3anmaua. [1nockas 3BykoBasi BojiHa umeet nepuo 7' = 3 mc, aMmutyay 4 = 0.2 MM ¥ IJIMHY BOJIHBI
A=1.2 m. JIns TOYek cpefbl, yaaleHHbIX OT UCTOUYHUKA KOJeOaHUH Ha pacCTOsHUE X = 2 M, HalTH: 1)
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cmemenne &(x,f) B MoMeHTt = 7 Mc; 2) ckopocTh OE(x,f)/0t u yckopenue 0%E(x,t)/ot?ans Toro xe
MoMeHTa BpemeHu. Havanbnyto a3y koneOaHuii MPUHSITH paBHOU HYIIIO.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTEO HAVYKHU U BBIC]_LIEFVO OBPA3OB1§HI/I}I POCCHFICIfOﬁ DOEJJEPALIN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIN HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akagemuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 26
qucuumnHa: «Pusukay

1. Buemnuit potosddext u ero 3akonsl. Oneitel CtoneroBa. @oToHBI. YpaBHeHUE DUHINTEHHA IS
BHemHero gororddexra.
2. OCHOBHBIE 3aKOHbBI T€OMETPUYECKOMN ONTHUKH.

3. 3agaua. CpeHekBaipaTHYHOE 3HAU€HUE UHAYKLIIUU MarHUTHOTO T10JIs B 3JIEKTPOMarHuTHOM
BosHE paBHO B= 2.50 uTn. KakoBa HHTEHCUBHOCTH 3TON BOJIHBI?

3aBenyouuii kadeapoii Ycnaxues P.T.

KpuTtepuu oueHKkH 3HAHUI CTyJeHTA HA IK3aMeHe

OneHka «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, [IOKa3aBIIEMY BCECTOPOHHUE, CUCTEMAaTU3UPOBAHHbIE,
rI1yO0OKH€e 3HaHUs y4eOHOM MPOrpaMMbl AUCLUIIMHBI 1 YMEHHUE YBEPEHHO MPUMEHSThH X Ha IPAKTUKE
IpU PELICHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE U IIPABUIbHOE 0OOCHOBAHNE MPUHATHIX PELICHUH.
OuneHka «X0pouo» - BBICTABISETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATH MOJy4YEHHbIE 3HAHUsI HA IIPAKTHUKE, HO TOIYCKAET
B OTBETE WM B PEIICHUU 3aJlad HEKOTOPbhle HETOYHOCTHU, KOTOPbIE MOXKET YCTPAHUTH C
NOMOUIbIO JONOJHUTEIBHBIX BOIIPOCOB IPENOIaBATEIS.

OneHka «y/JA0BJIETBOPUTEJBbHO» - BBICTABISETCS CTYACHTY, IIOKa3aBIIEMy (parMeHTapHbIH,
Pa3pO3HEHHbIN XapakTep 3HaHHUM, HEIOCTaTOYHO MpaBUIIbHBIE (OPMYIMPOBKU 0a30BBIX MOHATHI,
HapyUIEHUs JIOTHYECKOH MOCIIEI0BATEIbHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepuaa, Ho IpH TOM
OH BJIQJICET OCHOBHBIMM pazjellaMM Y4eOHOM MporpamMMbl, HEOOXOAWMBIMU JUIs JaJbHEHIIero
00yueHUs 1 MOXKET MPUMEHSATH MOJyYEHHbIE 3HAHUS 110 00pa3ily B CTaHAAPTHOM cUTYyaIuH.

OneHka «Hey/10BJIeTBOPUTEIbHO» - BHICTABIISETCS CTYACHTY, KOTOPbIM HE 3HaeT 00JbIIel YacTH
OCHOBHOTI'O COJ€p)KaHHUs yuyeOHON NmporpaMMbl JWCHUIUIMHBI, JAOIyCKaeT IpyOble OIIMOKU B
(bopMyIHpPOBKaxX OCHOBHBIX OHATHH AUCIUIIIIMHBI U HE yMEET UCI0JIb30BaTh MOJYYSHHbIE 3HAHUS
MpU PEIIEHUN TUIOBBIX MPAKTUYECKUX 3a/a4.

KoMmimuiekT 1a6opaTopHbIx pador
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HawumenoBanue ab. pabot

=
~
=
No paznena
TACITATLTIHBI

1. Il cemectp

I
rno

O0paboTka pe3yabTaToB PU3NICCKOTO IKCIIEPUMEHTA.

Omnpenenenue yckopeHus: CBOOOTHOTO NaieHus () C TOMOIIBIO
MaTeMaTHYeCKOro MasiTHUKa

OnpeneneHre MOMEHTa MHEPIIUHU C TIOMOIIBIO MAaITHUKA
MakcBemnia

Onpenenenne k03 duimeHTa BHyTpEHHETO TPEHUS KHUIKOCTH 110
merony Ctokca

Onpez[eneHI/Ie OTHOIIICHHUS TEINIOEMKOCTEH BO3yXa IIpu
IIOCTOSAHHOM JaBJICHHUHU U o0BemMe

3. 3. Il cemectp

N3ydenue 3nekTpon3MepUTeNbHBIX TPUOOPOB

N3ydenne paboThI 2JIEKTPOHHOTO ocuIorpada

OnpeneneHI/Ie pa6OTBI BbIXO/JIa 9JICKTPOHOB U3 MCTaJllIa

N3ydeHue 31eKTpUYEeCKUX CBOMCTB CETHETORJIETPUKOB

OnpeneﬂeHHe OTHOLICHUA 3apAaa 3JICKTPOHA K €Iro Macce
MCTOAOM MAaru€TpoHa.

4. 4. IV cemectp

JIMH3BI 1 X MOrpeIIHOCTHU

OrnpezenieHne pacCTOSTHUSL MEXAY esiMu B onibiTe KOHTA

HccnenoBanue 3akoHa Mantoca ¥ IPOXOXKICHHS
HOJIIPU30BaHHOTO CBETA Yepe3 (pa3oByro IIIACTHHKY

Omnpenenenne GOKYCHBIX PACCTOSHUMN MOJTOXKUTEIBHON U
oTpuLaTeNbHOM TUH3 MeTo oM beccens

Kputepuu oneHku:

— 32 BBINIOJIHEHUE OJIHOM J1Tab0opaTOpHOI paboTHI CTYIEHT motyyaet 4 Gasa.



77



78



	Второй семестр
	Вопросы к первой рубежной аттестации
	2. Закон Кулона.
	Четвертый семестр.
	Вопросы к первой рубежной аттестации (1)
	Вопросы ко 2 рубежной аттестации
	Второй семестр (1)
	Вопросы к 1 рубежной аттестации
	Четвертый семестр. (1)
	Вопросы к 1 рубежной аттестации (1)
	Вопросы ко 2 рубежной аттестации (1)

