[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

VHbopMaLns REPFIPICTEPCTBO HAYKU U BBICILIEIO OBPABOBAHM S POCCUIICKON ®EIEPALIMA
®NO: MuHuaes Maromep, LLlaBanosuy
ﬂo”*'éﬁﬁaaﬂiéﬁéiggﬁ é‘ig%VI[APCTBEHHOE BIOJ[KETHOE YUPEXKJIEHUE BBICIIIET'O OBPA3OBAHUS

Hara noariu 111’ TOCY JAPCTBEHHBIN HE®TAHON TEXHUUECKUI YHUBEPCUTET
YHuKanbHbIN NMPOrpaMMHbIN KITHOY:

236bec35c296f119d6aafdc2 283602 1db52db MG T @Kazeuca M, J1. Musmuoniykosa

kadenpa «duznka»

YTBEPX/IEH

Ha 3aceanuu Kadeapsl « 24 » 04 2026 r.,
nporokosn Ne 8

) o 3aBeayroumit kadeapoit
O3upbaes T.b.

®OHJ] OIEHOYHBIX CPEJICTB I10 YYUEBHOU JUCLIUITJIMHE
OU3NKA

Hanpasnenue noaroroBku
13.03.02. DneKTpO3HEPreTUKA U ATIEKTPOTEXHUKA
[Ipodunn

«INEeKTPONPUBOJ U ABTOMATHUKA

KBanuduxarms

OakanaBp

CocTaBuUTENb: W Vcnaxues P.T.

['po3ubiii - 2026



IMacnmopT (poHIa OLIEHOYHBIX CPEACTB MO AUCUHUILINHE «DPU3HKA)

m\I1

KonTponupyemble pazensl AUCIH-
TUTUHBI

Kox xoHTponupy-
€MOIl KOMIIETEH-
805071

HaunMeHnoBaHue O1leHOYHOT'O
cpelcTBa

dusnyeckrue OCHOBEI MEXaHUKH

OrnK-2
OnkK-2.1

CriocoOeH MPUMEHATh COOT-
BETCTBYIOIIUK (UBHUKO- Ma-
TEMaTUYECCKHd armmapar, Me-
TOJBl QHAIHM3a U MOICITHPO-
BaHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIIHOTO HCCIIe-
JIOBaHUSI TIPH PEIICHUH TIPO-
(heccCoHaIbHBIX 3a7a4.

MonekynsipHasi GpU3HKa, U TEPMOIH-
HaMHKa

OrnK-2
OnkK-2.1

CriocoOeH MPUMEHATh COOT-
BETCTBYIOIIUK (U3HUKO- Ma-
TEMAaTUYECCKHId ammapar, Me-
TOJBI AaHAIM3a W MOJCIHPO-
BaHUS, TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUSI TIPH PEIICHUH TIPO-
(heccroHaNbHBIX 3a/1a4.

9J'IeKTp0)II/IH aMHKa

OrnK-2
OnkK-2.1

CrnocobeH NpUMEHATh COOT-
BETCTBYIOIIMNA (PU3UKO- Ma-
TEMaTUYECKHl ammapar, Me-
TOJBl aHAJINW3a U MOJEIUPO-
BaHUs, TEOPETUUYECKOTO U
HKCIIEPUMEHTAJIBLHOTO HCCIIe-
JIOBaHUS MPU pEIIEHUH Ipo-
(heccroHaIbHBIX 3a/1a4.

Konebanus 1 BOJTHBI

OnK-2
OrnkK-2.1

CrniocobeH NpPUMEHATh COOT-
BETCTBYIOIIMHA (PU3UKO- Ma-
TEMaTUYeCKUi ammapar, Me-
TOJBl aHATM3a U MOIEITHPO-
BaHUs, TEOPETUYECKOT0 U
HKCTIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUS MPU pEIIEHUH TMpo-
(eccroHaIbHBIX 3a7a4.

Onruka (reomerpuyeckasi U BOJIHO-
Bas)

OnK-2
OrnkK-2.1

CrnocobeH NpUMEHATh COOT-
BETCTBYIOIIMHA (PU3UKO- Ma-
TEMaTUYeCKUi ammapar, Me-
TOJBl aHATHW3a U MOIEITHPO-
BaHUs, TEOPETUYECKOT0 U
HKCTIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUSI MIPU PEIIEHUH TPO-
(deccroHaIbHBIX 3aau.

KBanToBas ¢uzuka.

OnK-2
OrK-2.1

CrnocobeH NpPUMEHATh COOT-
BETCTBYIOIIMHA (PU3UKO- Ma-
TEMaTUYeCKUi ammapar, Me-
TONBI AaHAINW3a W MOJEIHPO-
BaHUsS, TEOPETUYECKOT0 U
HKCIIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUSI MIPU PEIICHUH TIPO-
(dheccroHaNbHBIX 3a/1a4.




7 | DnemeHThl (PU3UKHU ATOMOB U MOJIE- MK-1 CrniocobeH NPUMEHATh COOT-
KyJI MK-1.1 BETCTBYIOIIUHA (U3UKO- Ma-
NK-1.2 TEMaTUYECKUM amnmapar, Me-
TOABl AHAJIA3a U MOJEIUPO-
BaHUs, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBHOIO HCCIIe-
JIOBaHMsI IIPU PELIEHUH IPO-

dbeccroHaIbHBIX 3aa4.
8 | DneMeHThI (HU3MKK aTOMHOTO sijipa U nK-1 CriocoGeH MNpUMEHSITh COOT-
9JICMECHTAPHBIX YaCTHIL MK-1.1 BETCTBYIOIIUK (UBHUKO- Ma-
NnK-1.2 TEMAaTUYECKHI ammapar, Me-
TOJBl aHAJINW3a U MOJEIUPO-
BAaHMS, TEOPETHUYECKOr0 U
AKCIIEPUMEHTAJIBLHOTO HCCIIe-
JIOBAaHUS TPU PEIICHUH IIPO-

(dbeccruoHaIbHBIX 3a/1a4.

IlepeyeHb O1IeHOYHBIX CPeCTB.

Ne i/ | HammeHOBaHUE OLIEHOYHOTO Kpartkas xapakrepuctruka [IpencraBnenue oEeHOYHO-

CpCaACTBa

OICHOYHOI'O CPCACTBA

ro cpeacTBa B (hoHE

3amgauga

[IpobnemHoe 3anaHue, B Ko-
TOPOM OOyuarouieMycs npea-
JararoT OCMBICIUTh peallb-
HYIO Tpo(QecCHOHATbHO -
OpUEHTHUPOBAHHYIO  CHUTya-
LIUI0, HEOOXOIUMYIO Ui pe-
LIEHMsI TaHHOM 1Tpo0IeMbl

3aaHus AJis peleHus
3a7a4un

JIaGoparopHoe 3aaHue

BrimonHeHnue cryneHToM na-
OopaTopHOW pabOTHI O pa3-
Jenam

KomriekT nabopaTopHbIix
pabot

KonTponbnas pabota

CpencTtBo NMpoBEpKH yMEHUM
MIPUMEHSATh HOJIy4EeHHBbIE
SHaHUA I pCHICHUA 3aaad
OTIpEeJIeIEHHOTO TUIIA 110 TeMe
WM paszeny ydeOHoW Juc-
LUIUIMHBL.

KoMIUTEKT KOHTPOIBHBIX
3aIaHUM 110 BApUaHTaM

Bomnpocs! qyis py6exxHol at-
TECTallUH

CpencrtBo KOHTpOJS yCBOE-
HUs ydyeOHOro Marepuana.
IIponykr camoCTOATEIBHON
paboThl CTy/EHTa, IpeJCTaB-
TSIOMMN co00M KpaTkoe u3-
JIO’)KEHUE B IMCbMEHHOM BUJIE
TEOPETHYECKOr0 MaTepraia

IIepedyens Bonpocos

3a4eTHO-dK3aMeHAIlMOHHbBIE
MaTepHuaibl

CpencTBo KOHTpPOJISI  YCBOE-
HUs y4eOHOro Marepuana Te-
MBI, pa3ziesia Win pa3aesioB
JTUCIUILIMHBL, B BUJIE coOece-
AO0BaHUA IperoaaBaTeiid U
oOyuatomerocs

KommiekT 3aueTHO-
JK3aMEHAIMOHHBIX OMJIETOB




KENUC-3AJIAYHN

2 cemecTp
3ananue 1

1. /IBe aBTOMAIIMHBI JBUXKYTCS 10 AOPOraM, yroJl MeXIy KoTopbiMH, a = 60°. CKOpOCTh aBTOMAIINH
v7/= 54 xM/4 1 v2= 72kM/4. C KaKOH CKOPOCTHIOV YIAISIOTCIMAIINHBI OJTHA OT IPYToii?

2. Opynaue, KeCTKO 3aKpEIUICHHOE Ha JKEIe3HOJOPOKHOW mimaTdopme, MPOU3BOIHUT BHICTPEI
BJOJIb MOJOTHA XEJE3HOH noporu noj yriioM a = 30° Kk JuHUM ropu3oHTa. OnpeneauTs CKo-
pOCTh u20TKaTa MiaaT(OpPMBbI, €CIU CHapsJ BBUIETAET CO CKOPOCTHIO u; = 480 M/c. Macca
m1aTdOpMbI C OPYIUEM U CHapsaMu m2 = 18T, Macca cHapsga m; = 60 Kr.

3amanue 2

1. Iap maccoi m;= 1 Kr ABMXKETCS CO CKOPOCTHIO 0= 4 M/C W CTAJIKHUBAETCS C IIAPOM MacCoi
m>=2KT, IBHXYIIAMCSI HABCTPEUy €My CO CKOPOCTBIO »2 = 3 M/c. KakoBbI CKOPOCTHU| M U2 IIIAPOB T10-
cnie yaapa? Y ap cuutarh aOCOIIOTHO YIIPYTHM, IPSMBIM, LIEHTPAILHBIM.

2. OnpenenuTh KOJIMYECTBO TEIUIOTH (), KOTOPOE HA/I0 COOOIIUTE KUCIOpory oobemMoM V= 50 1 nmpu
€ro U30XOPHOM HarpeBaHUH, YTOOBI JaBJICHUE T'a3a MOBbICHIOCH Ha Ap = 0,5 Mna.

3amanue 3

1. neanpHblil a3 coBepiuaet uukia KapHo npu temneparypax terionpueMuuka 7> =290 K u remo-
ormatunka 77 = 400 K. Bo ckoibko pa3 yBelIUIUTCS KOIPPUIIUSHT MMOJIE3HOTO JEHCTBUS 1| LUKIIA,
ecJId TeMIepaTypa TemiooTaaTurnka Bospactet 10 77 = 600 K?

2. Haiftu maccy mBOABI, BOIIEIIEH B CTEKISTHHYIO TPYOKY ¢ AuaMeTpoM kanana d = 0,8 MM, omy-
HICHHYIO B BOJAY Ha Majyto riyouHy. CuuTath cMayiBaHHUE MOJHBIM.

3aganue 4

1. IIpn u3oTepMuueckoM pacimupeHun azora npu temmneparype 7' = 280 K o0beM ero yBenuuumics B
nBa paza. OnpenenuTs: 1) cOBEpIICHHYIO MPU paclIMpeHuu ra3a padbory A; 2) usmenenue AU BHyT-
peHHel 3Hepruu; 3) KOIWYeCcTBO TEIUIOTHl (), Mody4eHHoe ra3oM. Macca azota m = 0,2 Kr.

2. UneanbHblii Ta3 coepiiaeT nukia Kapuo. Temrnepatypa 7)TenaooTaaTYMKa B YeThIpe pasza (n = 4)
Oosble TeMmepaTypsl TelionpueMHuka. Kakyio 00 @ KOJIWYecTBa TEMJIOThl, MOJYYEHHOrO 3a
OJIMH IIUKJ OT TEIIOOTAATYUKA, Ta3 OTAACT TEIIONPUEMHUKY?

3aganue 5

1. Kakyio paboTy A Hajo COBEpIINTH MPH BBIAYBAHWU MBIIBHOTO IMY3BIPS, YTOOBI YBEIUYUTH €TO
06BeM ot V; =8 e’ 10 Vo= 16 cM>? CunraTh mpoliecc H30TEPMUUECKUM.

2. Ha cxambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKAaX CTEPKEHb BEPTUKAIBHO MO OCH CKa-
MbU. CKaMbsl C YeTTOBEKOM BPAIAETCs C YTIIIOBOM CKOPOCThIO w7 = 4 pan/c. C Kakou yriioBoH CKOPO-
CTBIO 2 OyIeT BpamaThCsi CKaMbsl C YETIOBEKOM, €CITH MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHsII
TOPU30HTANIBHOE MOJ0KeHne? CyMMapHbIA MOMEHT HHEPLMHU YEI0BEKAa U CKAMbH J=5kr-
M’ . JlnuHa crepxkus £ = 1,8 M, macca m = 6 kr. CuuTaTh, 4YTO LUEHTP MACC CTEP)KHS C YEIOBEKOM
HaXOJIUTCS HAa OCH TUIAT(OPMEI.

3aganue 6



1. Kakast pabota 4 OyaeT coBepIlieHa CHIaMU TPABUTAIIMOHHOTO TIOJIS TIPU TAJCHUU Ha 3eMITIO TeJla
maccoit m= 2 kr: 1) ¢ BeicoTsl # = 1000 xM; 2) u3 6eckoHeuHOCTH?

2. Touka yyacTByeT OJHOBPEMEHHO B JBYX B3aUMHO MEpPHEHAMKYISPHBIX KOJeOaHUSIX, YPaBHEHHUS
KOTOPBIX X = Asinwit u y = Ascoswat, tae Aj =8 cm, A> = 4 cm, w1 = w2 = 2¢”. Hanmcars ypas-
HEHUE TPACKTOPUU U MOCTPOUTH ee. [lokazaTe HampaBiIeHHE IBUKEHUS TOUKH.

3 cecmecTp
3amanue 7

1. B ckpelnieHHbIE O/ MPSMBIM YTIIOM OJHOpOAHBIE MarHuTHOe (H = 1 MA/M u anekrpudeckoe (E =
50 kB/m) mons Bneten woH. [Ipu kKakol CKOpOCTH vV MOHA (MO0 MOYJIIO M HAIPaBJICHHUIO) OH OyIeT
JIBUTATHCS B CKPEILICHHBIX MOJISAX MPSIMOJIMHEUHO?

2. OnpenenuTh MarHUTHBIA MOTOK @, MPOHU3BIBAIOIIUN COJICHOU, ecnu IiauHa £ = 50 cM U Mar-
HUTHBIA MOMEHT pn,= 0,4 BO.

3aganue 8

1. Konb1io u3 Meanoro npoBojaa Maccoid m = 10 r momenieHo B 0JHOPOIHOE MarHUTHOE T10JIe

(B = 0,5 Tn) Tak, 4To MIOCKOCTH KOJIbLIA COCTABIIAET yroa ff = 60° ¢ TMHUAMH MarHUTHOW MHAYKIUH.
Onpenenuts 3apan (J, KOTOPBIM MPONUIET MO KOJIbIY, €CIH CHATh MarHUTHOE I10JIE.

2. McTouHuK TOKa 3aMKHYJIM Ha KaTylKy conpoTtusieHueM R = 20 Om. Yepes Bpemsa ¢t = 0,1 ¢ Toka
I B xaryuke nocruria 0,95 npenenbHoro 3HaueHus. OnpenenuTb UHIYKTUBHOCTh L KaTyILIKH.

3aganue 9

1. DieKTpoH IBUXKETCS BAOJIb CUJIOBOM JIMHUU OJHOPOJHOTO 3JeKTpudeckoro nois. B HexoTtopoi
TOYKE T0JI C NOTEHIMAJIOM ¢@; = /(0 B 31eKTpOH uMel cKopocTh Vi = 6 Mwm/c. OnpenenuTts MOTeH-
Uan @2 TOYKHU OIS, TOUI O KOTOPOH 3JIEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPOCTH.

2. TInockuii KOHAEHCATOp ¢ IIOMAAbI0 IiacTHH S = 200 cm’ Kaxkaas 3apskeHa 10 Pa3HOCTH MOTEH-
nuanoB U = 2 kB. Paccrosnue mexay miuactuHamu d = 2 cm. Jludnektpuk — crexio. OnpenenuTsb
sHepruto W 1o KOHAEHCAaTOpa U INIOTHOCTh 3HEPTUN ( TIOJIS.

3amaunue 10

1.9/1C Garapeu ¢= /2 B. Ilpu cune toka I = 4 A KII/] Gatapeu n = 0,6. Onpenenuts BHyTpEeHHEE
conpoTuBiieHuE R; OaTapen.

2. Cuiia TOKa B LIEIM U3MEHSETCS CO BPEMEHEM I10 3aKOHY [ = [pe™. OnpenenuTs KOJIMYECTBO TEILIO-
Thl, KOTOPOE BBIJEJIUTCS B IPOBOAHUKE conpoTuBiieHueM R = 20 Om 3a BpeMs, B TE€YEHHE KOTOPOTO
TOK yMEHBIIUTCSA B e pa3. Koapduuuent a npuusats papubiv 2 - 107%¢

-at

Samauue 11

1. ITo 1ByM CKpeIIeHHBIM O] MPSAMBIM YIIIOM 0€CKOHEYHO JUIMHHBIM MpoBogoM TeKyT Toku I u 21 (I
=100 A). Onpenenuts MarHuTHYIO UHAYKIHIO B B Touke A (puc. 10). Paccrosnue d = 10 cm.

2. KBagparHasi IpoBOJIOYHAs paMKa paclojoKeHa B OJHOM IUNIOCKOCTH C JJIMHHBIM IPSIMBIM IIPOBO-
JIOM TakK, 4TO JIBE€ €€ CTOPOHBI MapajielbHbl IpoBoay. [lo pamke U IpoBOAY TEKYT OJAMHAKOBBIE TOKH
I =200 A. Onpenenuts cuiny F, neiicTByromyro Ha paMKy, eciu Oinkaiiinas K MpoBOAY CTOpPOHA
paMKU HaXOAMUTCS OT HETO HA PACCTOSIHUM, PABHOM €€ JITHHE.

3amganue 12



1. Crepxenp mmuHor { = 20 cM 3apssKeH PaBHOMEPHO PaCIpPENICICHHBIM 3apsiioM C JIMHEHMHOMN
mnotHocThIo T = 0,2 MkKi/M. CTepeHs Bpammaercs ¢ yactotoif n = 10 ¢! oTHOcHTeNnsHO OcH, Tep-
MEHIUKYJSIPHOM CTEPKHIO M MPOXOASAUIed depe3 ero koHel. OnpeneauTb MarHUTHBIA MOMEHT Pm,
00YyCIIOBJIIEHHBIN BPALLIEHUEM CTEPIKHS.

2. MarauTHBIA MOMEHT Pm TOHKOTO MPOBOAAIIETO KOJNBLA Pm = 5 A - M2. OnpeeNnuTh MarHUTHYIO
MHAYKIUIO0 B B Touke A, Haxos1Ieicst Ha OCH KOJIbLIa U YAAJICHHOM OT TOYEK KOJIbIla Ha PACCTOsTHUE
r=20 cMm (puc. 7).

3amanue 13

1. [To Tpem mapayieIbHBIM MPSMBIM MPOBOJIAM, HAXOASIIUMCS Ha OJMHAKOBOM pacctossanu d = 20
CM JIpyT OT JApyra, TeKyT oauHakoBbie Toku [ =400 A. B a1Byx nmpoBojax HanmpaBJeHHs] TOKOB COBIIA-
JAlOT. BpUMCIUTE I KaXAOr0 U3 MPOBOAOB OTHOILICHHWE CHIIBI, JIEMCTBYIOLIEH HAa HEro, K €ro
JUTMHE.

2. uck paauycoMm R = 8 cM HeceT paBHOMEpHO paclpeaeiaeHHbId 110 noBepxHocTH 3apsia (o = 100
uKn/m?). OnpenennTh MarHUTHBIA MOMEHT Pm, OOYCIIOBIEHHBIH BpallleHHeM IMCKA, OTHOCUTEILHO
OCH, TIPOXOJSIIECH Yepe3 ero HEHTP U MEePIEeHIUKYISIPHOM TJIOCKOCTH IUCKA. YTJIOBas CKOPOCTh
BpalieHus aucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpennss SHepreTHyecKas CBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 JIx/(cm?* Mun). Kakosa
JOJDKHA OBITH TemnepaTypa 1 MOBEpXHOCTH 3eMIIH, €CITU YCJIOBHO CYMTATh, YTO OHA M3ITy4aeT Kak
cepoe Teno ¢ kodddurmentom yepHoTsl at=0,257?

2. Ha uMHKOBYIO IUIACTHHY HaIlpaBJIEH MOHOXpOMaTHYECKUN My4ok cBeTa. DOTOTOK MpeKpaliaercs
pu 3a7iep>KuBaroleil paznoctu noreniuanos U = 1,5 B. Onpenenuts AMMHY BOJHBI A CBETa, Maja-
IOLIETO Ha MJIACTHHY.

3aganue 15

1. OnpenenuTh UMIYIBC pe DIEKTPOHA OTHAYH, eclid PoTOH c sHeprueht €1 = 1,53 MaB B pesynbTta-
T€ paccesHusi Ha CBOOOTHOM 3JIEKTPOHE MOTEPST 3 CBOEH SHEpIrHH.

2. Ilpu kxakoit ckopoctu f3 (B JOJSX CKOPOCTHU CBETA) PENIATUBUCTCKASI Macca Jito00i YacTHIlbI Belle-
cTBa B n = 3 pa3a 0oJibllIe Macchl MOKOs?

3amanue 16

1. Temnepatypa abcomotHo uepHoro tena T =2 kK. Onpenenuts ATUHY BOJIHBI Am, HA KOTOPYIO
MPUXOJUTCS MAKCUMYM SHEPIMH U3TyYEHUs, U CIIEKTPAJIbHYIO INIOTHOCTh YHEPTreTUYECKON CBETHU-
MOCTH (M37Ty4aTeIbHOCTH )(12,T)max A1 9TOW JJTUHBI BOJIHBI.

2. ®otoH ¢ sHepruent € = 10 3B magaet Ha cepeOpsHYIO IIACTHHY U BbI3bIBaeT Gotorddext. Omnpe-
JIeNTUTh UMITYJIBC p, TIOJTYYECHHBIN IJIACTUHOW, €CNIU NMPHUHATh, YTO HANPABJICHUS JBMKEHUS (OTOHA U
(bOoTORIIEKTPOHA JIEXKAT HA OJHON MPSIMOM, IEPIIEHANKYISPHON OBEPXHOCTH TUIACTHH.

Samanue 17

1. Bo ckonbpKkO pa3 u3aMeHuTCs nepuos 1 BpallleHue JIEKTPOHA B aTOME BOJOPOJIa, €CIIU IIPH IIEPEXO0-

Jie B HEBO30Y)KJICHHOE COCTOSIHME aTOM M3JIy4uJ1 (POTOH C ATUHON BOJHBI A = 97,5 HM?

2. Ilpu KaKuX 3HAYEHUSX KMHETHYECKOM sHeprum 1 3jeKTpoHa omubKa B ONpeiesieHuU 1e0poileBcKo
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOM opmyre He npesbimaet 10%?



3amanue 18

1. Anpda-yactTuma HaxoauTCcs BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSIMOYTOJbLHOM
NOTEHIIMATBbHOM sIIuKe. Mcmonap3ysi COOTHOMEHUE HEOMPEAeICHHOCTEH, OLICHUTh MHUPUHY
{ syKa, ecliv U3BECTHO, UTO MUHUMAaJIbHAS SHEPTUSA a-4aCTUILBI Emin = 8 MaB.

2. Cpennee BpeMs KU3HH Af aTOMa B BO30YKIEHHOM COCTOSIHHH cocTasiseT okono 107 c. Ipu
mepexojie aroMa B HOPMAaJIbHOE  COCTOSHME — HCITyckaercsi  (OTOH, cpemHss  JUIMHA
BOJTHBI <A> kotoporo paBHa 400 HM. OIEHUTh OTHOCHTEIbHYIO MUPUHY AA/AW3ITy4aeMON CIICK-
TpaJbHOU JIMHUU, €CJIM HE TPOUCXOJUT YIIUPEHHS JIMHUY 34 CUET APYTUX MPOLIECCOB.

3ananue 19

1. DAeKTpOH HAXOAUTCS B OECKOHEYHO IIYOOKOM, OJHOMEPHOM, IPSIMOYTOJIBHOM MOTEHIIHAIb-
HOM sinuke mupuHoi €. B xakux Toukax B uHTEepBasie 0<x<{ IJIOTHOCTHU BEPOSTHOCTU HAXOXKJE-
HUS 3JIEKTPOHA Ha BTOPOM U TPETHEM SHEPreTUUYECKUX YPOBHSAX OAMHAKOBBI? BhUMCINTH IUIOT-
HOCTb BEPOSITHOCTH JIJIsl TUX TOUYEK. PerieHue nosicHuTh rpaukoM.

2. Onpenenutsh unciio Nsaep, pacrnagaroiuxcs B TeueHue BpeMenu: 1)¢1 = 1 muH,;

Kpurepun onenku:

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

Bonpocs! 1J1s1 pyOeskHOM aTTecTAHN

Bropoii cemectp
Bormpocs! k mepBoii pyOexHO# aTTecTaum

1. MarepuanbHasg TOYKa, PaguyCc-BEKTOpP, BEKTOPHI MEPEMENIECHUS, CKOPOCTH, YCKOPEHHS. 3aKOH
JBUKEHHUS, TPACKTOPUS U IIPONUJCHHBIN ITyTh.
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25.

WX kWD =

JBr>keHHE MO OKPYKHOCTH. BEKTOphI yriaoBOM CKOPOCTHM W YIVIOBOTO YCKOpeHus. CBsi3b
JUHENUHBIX U YTJIOBBIX KHUHEMATUYECKUX BEJTUYMH.

ITepssiii 3akoH HproToHA. THEpuMalibHBIE CUCTEMBI OTCYeTa. Macca, UMITyJbC, CUJIa.

Bropoii 3akon Herorona. Tperuit 3akon Herorona.

Bec Tena. HeecomocTh. Cuiibl TpeHUs.

Pabora cuinel, moutHocTs. Kunernueckas sneprus [loteHuuansHas sHeprus. CBs3b MEXy CHIION
Y MOTEHIMATIbHON SHEPTUEH.

CoxpaHeHue MOJIHON MEXAHUYECKOW SHEPTUU MAaTepHaIbHOM TOUKH B 110J1€ TOTEHIIMAIBHBIX CHIL.

L{eHTp Macc ¥ 3aKOH €ro JIBHKEHHUS.

3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA CUCTEMbI MaTEPUAIbHBIX TOUEK.

. MomeHnT HWHCPLIH. Kunernueckas SHEPTrHUd Bpalaromerocsa TBEpAOoro Tela. MomMeHT HMITYJIbCA,

MOMCHT CHJIBI OTHOCHTEJIIBPHO OCH.

. JlaBieHue B )KUJIKOCTSX U ra3ax. 3akoH [lackais.
12.
13.
14.
15.
16.
17.

3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
YpaBHenue bepnyiuin.
Jlamunapuoe teuenue. TypOynentHoe treuenue. Yucno PeliHonbca.
Bsaskocts.
[TpeoOpazoBanus ["anunes. Mexannyeckuil NpUHIUI OTHOCUTENbHOCTHU. [locTynaTel cnenuaib-
HOit Teopun otHocutensHOCTH (CTO).
[IpeoOpa3zoBanusa Jlopenua
PenaruBucTckuii 3akoH npeodpazoBaHUs CKOPOCTEH.
PensituBucTckuit ummnynsce. PensruBuctckast popma BToporo 3akona HeroToHa.

. 3aKOH B3aUMOCBSI3U MacChl ¥ SJHEPIHUH.
22.

l'apmonnueckue KkonebaHus M HMX XapaKTEPUCTHUKHU. JuddepennnanbHoe ypaBHEHHE
rapMOHUYECKUX KOJIeOaHU.

Mexanudeckue rapMoHrUecKue konebanus. KuHerndeckas U NOTEHIMAIbHAS YHEPTHHA TApMOHU-
YEeCKUX KoJieOaHu.

I'apmonnueckuit ocumsuATop. IIpykuHHBIM MasTHUK. PU3NYeCKUil MasTHUK. MaremaTu4ecKui
MAasiITHHK.

Mexannueckue BoaHbL. [IpononapHbIe U OnepedHbIe BOIHBL. [[JIMHA BOJIHBI.

Bonpocs! ko BTopoii pyOexHol aTTecTauuu

Craructuueckast pu3uKa U TEpMOIMHAMUKA.

Macca n pazmepbl MOJIEKYJI.

TepmoanHamuueckue napamerpsl. MneanbHsli ras.

YpaBHEHME COCTOSHUSA UACATBHOIO raza. 3akoH JlanpToHa

OnbITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTb MOJIEKYJISIPHOTO ABMKEHUSI. CpenHsisi CKOPOCTh MOJIEKYII.

[TonsiTre abcomOTHOM TemnepaTypbl U OCHOBHBIE nonoxeHuss MKT.

3akoH MakcBeiia 0 pacipeielIeHIM MOJIEKYJ UJI€aIbHOIO T'a3a M0 CKOPOCTSIM.
bapomerpuueckas hopmyna.

10. CpenHee 4yUCIIO CTOJKHOBEHUHN M CPEeIHSS IIIMHA CBOOOHOrO MpoOera MoJIeKyl.
11. SABnenus nepeHoca.

12.ITpenmet TepmoauHamuku. OCHOBHBIE onpeneneHus. BHyTpeHHsst aHeprus cuctemsl. Konnye-
CTBO TEIJIOTHI.

13.IlepBoe Hauan0 TEPMOAMHAMUKH.

14. TennoeMkocTs ra3a. GU3NYECKNUN CMBICIT YHUBEPCAIbHOM ra30BON IMOCTOSTHHOM.
15.ITlpuMeHeHne nepBOro Havajaa TEPMOJIMHAMUKHU K U30IIpOLIEccaM.
16.AmnabaTHsiii nmporecc. [lomuTpornHbIi porecc.

17.Kpyrosoii npouecc. O6paTuMble 1 HEOOPATUMBIE TTPOLIECCHI.

18.9uTponus.



19.BTopoe Hauano TepMOAMHAMUKH.

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

22 ."3otepmbl Ban-nep-Baansca.

23.BHyTpeHHsIs SHEPTHS PEaIbHOTO rasa.
24.9ddext Jxoynsa-Tomcona.
25.IloBepxHocTHOE HaTsKeHHEe. CMadylBaHUE.
26.McnapeHue U mjIaBiIcHUE.

Tperuii cemecTp
Bormpocsl k nepBoit pyOeKHOU aTTecTaluu

1.9nexTpuzanus Tes. DAESKTPUUECKUM 3apsi. 3aKOH COXpaHEHUs 3aps/ia.

2. 3akoH Kynona.

3.9nexTpuueckoe mnoje. HanpspkeHHOCTD 3JEKTPUYECKOTO OIS,

CunoBble TUHUU MAarHUTHOTO TMOJIS.

4.PaboTta moJisi MpU TEPEMEIICHUU 3apsja.

5. IloTeHIman, pa3HOCTh MOTEHIIMAIIOB.

6.HanpsokeHHOCTh Kak TpaJueHT MOTeHIMaNa. DKBUIOTEHIIUATLHBIE TTOBEPXHOCTH.
7. [onapu3zanus AUIEKTPUKOB. HampsykeHHOCTH MO B IUAJIEKTPUKE.

8. DnektpoemkocTb. Konnmencaropsl. [Ipumenenne KOHIEHCATOPOB.

9. DHeprus 31eKTPOCTATUYECKOTO MOJIS.

10.9nexkTpuueckuii Tok. Cuna Toka. [IocTOSHHBIA TOK.

11.3akon Oma nnst yyactka uenu. CONpOTHBIECHUE IPOBOJHUKA.

12.Tumnbl coequHEHUs MPOBOHUKOB.

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

14.3akon Jlxoyns-Jlenna. Pabora Toka. MomHOCTh TOKa.
15.9nekTponpoBoiHOCTE TBEpABIX Tel. [Ipupoaa Toka B Merasniax.
16.MaruutHoe mosie. CuiloBble JMHUM MarHUTHOTO mosist. HanmpsokeHHOCTD.
17.3axon buo- Casapa-Jlamaca.

18.Cuna Amnepa. BzaumoseiicTBue napanienbHbIX TOKOB.

19.Cuna Jlopenua.

Bomnpocsl ko BTOpoii pyOexHOH arTecTaluu

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

2. Dddexr Xomna.

3.Hupkynsauus BeKTopa B MarHuTHOrO 1osis B BaKyyMme.

4. Teopema ["aycca st mosist BekTopa B.

5. PaGota 1o nepemMenieHIo MpoBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM T10JI€.

6. DNeKTpOMarHuTHas MHAYKUWSA. MarHUTHBIA MOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKLIUHU U NpaBuiio JlopeHua.

8. Camomunykuus. DJ1C- caMOMHIYKIIUH.

9. IHAYKTUBHOCTh NPOBOJHUKA W B3aUMHAasi MHIYKTUBHOCTb. DHEPIUsS MAarHUTHOTO IOJI.
10. DnexrpomarautHoe mosie. Tok cmemieHus. Buxpesoe mose.

11. Ilepemennslii TOK. [leiicTByIOlEE 3HAUEHUS HANpSKEHUS W CUIIBI TOKA.

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

13.3akon Oma Uil Lenu NEpEeMEHHOrO TOKa.

14 Konebarenbupiii KOHTYp. @opmyna Tomcona. CoOCTBEHHBIE KOJEeOaHUSI.

15. CBoOOHBIE U BBIHYXKACHHBIE KOJEOaHUS. DIEKTPUUECKHE aBTOKOJIEOaHUs.

16. Pe30HaHC TOKOB M HaNpsKEHHM.

17. XapaktepucTuku KojeOaHHs Ipolecca, epHo, YacToTa, aMIUIUTYy1a, (aza KojaeOaHMi.
18.29nexkTpoMarHuTHRIE BOJIHBI .BOJIHOBBIE YypaBHEHUE.



19. DHeprust sneKTpoMarHUTHBIX BOJH. OnbIThI ['epua.
20.1kana 37€KTPOMarHUTHBIX BOJIH.
21. ®otomerpusa. OcHOBHBIE (POTOMETPUUECKHUE BEIIMUYNHBI M KX SUHUIIBI.

22. I'eomerpuueckas ontuka. [loHaTHe CBETOBOIO J1y4a 3aKOHBI OTPAKEHUE U IPEIOMIICHUE CBETA.

23. IlomHOE OTpakeHue CBETA.

24 TlpenoMieHHe U OTpakeHUE CBETa Ha C(heprUIeCcKOr TPaHUIIE ABYX CPEl.
25. 3epkana. Toukue nun3bl. DopMyria JTUH3BI

26. ITocTpoenune n300pakeHN B TOHKUX B JIMH3aX U CHEPUUSCKUX 3epKaJIax.

YerBepTslil ceMecTp.
Bormpocs k nepBoii pyOeKHO# aTTecTaliuu

1. SIBnenue uHTEepPEepeHnnr cBeTa. BpeMeHHas U MpOCTPaHCTBEHHAs KOT€PEHTHOCTb.
. InTepdepeH1iyst B TOHKUX IJICHKAX.

. SIBnenne qudpakmun. [punnun [oiirenca dpenens

. Meron 301 ®penens. Judpakiuus Openens.

. Judppaxuuu @paynrodepa Ha 0HOH 1€ U HA TU(PPAKLIMOHHON PELIETKH.
. AudpaxmonHas pemerka.

. Audpakius peHTTeHOBCKUX JIydell Ha KpUcTasulax.

. Ilonapuzanus ceera. [lonspusaropsl 1 aHAIU3aTOPBHI.

. AHanu3 NoJaspU30BaHHOIO CBEeTa. BpaleHue miockocT! MOosIpU3alyu.

10. SIBneHue nucnepcuu CBETAa.

11.ITornomenue ceera.

13. Dddext Homnepa.

14.9¢dext BaBuosa - YepeHkona.

15.TennoBoe u3nydyeHue

16.3aKOHBI paBHOBECHOT'O TEIUIOBOTO U3TY4YEHHUS.

17. I'nnotesa [Inanka. ®opmyna [Inanka

18. KBaHT u3nydeHus. DHeprus KBaHTa U3ITy4EHUS.

19. ®oroanextpuueckuit 3pdexr. 3akonsl CTONETOBA.

20. YpaBHeHue DiHIITEHHA A1 BHEIIHEro poTo3ddexra.

O 03O L B~ Wi

Bormpocsl ko 2 pybexxHOU aTTecTanuu

. Macca u umnynsc ¢otona. [laBnenue cpera.

. Oddext KomnroHa.

. BonnoBas ¢yHk1us.

. Bonna ne- bpoitna. CooTHOIIEHNS HEOIPEAECTIEHHOCTEN.

. YpaBuenue [Ipegunrepa.

. YpaBuenue lllpenunrepa nist cTaqmoHapHBIX COCTOSIHUM.

. TyanenbHbIM 3P deKT.

. IloTeHIIMaNbHBIN AIIHK.

. JINHENHBIN TApMOHUYECKHUI OCIIUILISITOP.

10. JIBOMCTBEHHOCTH IPE/ICTABIEHU O BenlecTBe. KOpnycKynsipHO- BOTHOBOM JAyaau3M.
11. OnsiTel Pezepdopaa. JIuneituareie crieKTpsl aTOMOB.

12. OnbiTer @panka u ['epria. Moaens atoma Bogopoaa bopa- Pesepdopna.
13. MarHuTHbII MOMEHT 3JieKTpoHa. CIEKTp aToMa BOJ0OPOIa.

O 00 1N DN K~ W —

14. Hpunuun ITaynu. DnexktpoHHble o6onouku. [lepuonuueckas cucrema sneMeHTOBMeH/jeneeBna.

15. CiexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKNE PEHTT€HOBCKHUE, CIIEKTPBI.
16. 3akon Mo3nu. Bogopononoio0HbIe CIIEKTPHI.
17. Tlpupona xuMu4eckoi cBs3u. MoJieKyisipHbIe crieKTpbl. KoMOMHAIIMOHHOE paccesiHue CBETa.
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JIroMUHECIICHITHU .

18. CrioHTaHHOE U BBIHYX/IEHHOE U31y4eHUs. Ja3epsl.

19. EcTecTBeHHas pai0aKTUBHOCTh. 3aKOH PaJAMOAKTUBHOIO pacnaja.

20. CocraB sanpa. Hykionsl. 3apsa 1 MaccoBO€ YHCIIO sSiApa. DHEPIUU U CBA3U sApa.

21. N3otonbl, UckyccTBEHHBIEC MpEBpallleHus Aaep. a- u B-pacnana, y-uznydeune. Anepunie
peaxkuum.

22. O6osioueyHas U KaneabHasi MOJICIH SIpa.

23. llenenwue sinep. Llennas peakuus. SlaepHble peakuy Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBisieMOro TEPMOSIEPHOTO CUHTE3A.

24. OynpaMeHTaIbHbIC B3auMoieicTBus. Kinaccudukanuys seMeHTapHbIX YaCTHII.

25. BzauMopeicTBrE 2JIeMEHTapHBIX YaCTUIIl U 3aKOHBI COXpaHeHUsI. YacTHUIIbl U aHTUYACTHUIIHI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. dyHnamMeHTanbHble YacTUIbI. YacTUIIbI-YYaCTHUKHU U YaCTULIBI-IEPEHOCYUKU B3aUMO/IEH-
CTBHI.

Kpurepuu oneHku:
- ecnu .BeImonHeHO 100% 3amganus, To cTyaeHT noay4vaet 20 6amios;
- €CJIM .BBITIOJIHEHO 75% 3a7aHus, TO CTYJEHT Mmoty4aer 15 6amios;
- ecnu .BbIOJTHEHO 50% 3aanust, TO CTyAEHT nostyyaet 10 6anos;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTY/IEHT Iojy4yaeT 5 6auioB;

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

KommuiekT 3aganmii I KOHTPOJILHOH padoThI

2 cemecTp
KontponbHas pabora Nel.
Bapwnanr 0.

110. Touka nBHXETCS IO OKPYXKHOCTH paanycoM R = 30 ¢M C OCTOSIHHBIM YIJIOBBIM YCKOPEHHUEM E.
Onpenenuth TaHT€HUUAIBHOE YCKOPEHHUE ¢ TOYKH, €CIIM U3BECTHO, YTO 32 BpeMsA! = 4 ¢ OHa coBep-
KT TP 060pOTA U B KOHIIE TPETHETro 000pOTa ee HOpMalbHOE yCKOpeHue o= 2,7 M/c2.

120. Jloaka mnuHoi {= 3 M 1 maccort m= 120 Kr cTout Ha cnokoitHoi Boae. Ha Hocy n kopme Haxo-
nsTCs Ba peidaka maccamu m;= 60 kr 1 m2>= 90 kr. Ha cKonbKo CABHHETCS JI0JIKa OTHOCUTENIBHO BO-
JIbl, €CIIN PHIOAKU TTOMEHSIOTCS. MeCTaMu?

130. Iap maccoii m;= 2 Kr CTaJIKUBAETCS C MOKOSIIUMCS IIapoM OOJIbIIeH MacChl U IPU 3TOM Tepsi-
et 40% kuHeTHueckoii 3ueprun. Onpenenuts Maccy my OONBLIETO IMapa. Ygap CYUTaTh aOCOIIOTHO
YIPYTHUM, IPSMBIM, LICHTPAJIbHBIM.
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140. Kakas pabota A4 moJpKHA OBITH COBEPIIICHA MPU MOJHATHU C 3€MJIM MAaTEPHAIIOB JIJISl IOCTPOUKH
WIMHAPUYECKOM TpyOs! BbICOTOM A= 40 M, HapyHBIM nuamerpoM D = 3,0 M U BHYTPEHHHUM AHa-
meTpoM d= 2,0 M? I110THOCTh MaTeprana p MPUHATH paBHOit 2,8 - 10° kr/m>.

150. K xoHIam JIeTKOi M HEPACTSHKUMOWM HUTH, IEPEKUHYTOW depe3 OJIOK, MOJBEIICHBI IPy3bl Mac-
camu m;= 0,2 xr u m> = 0,3 xr. Bo CKOJIbKO pa3 OTIWYAIOTCS CUJIBI, JCHCTBYIONIME HA HUTH 1O 00e
CTOPOHBI OT 0JI0Ka, eciiu Macca 6iokam = 0,4 Kr, a ero OCh ABMKETCS BEPTHKAIBHO BBEPX C YCKOpe-
HueM o= 2 M/c? ? Cunamu TpeHus U IPOCKaIb3bIBAHUS HUTH MO OJI0KY IIpeHeOpeys.

160. Onnopoanbiit crepkens JuHou £ = 1,0 M 1 Maccoit M = 0,7 Kr noABEIIeH HAa TOPU3OHTAILHOMN
ocH, MPOXO/SIIEH Yyepe3 BEpXHUN KOHEIl CTepKHA. B TOUKy, OTCTOAIIYI0 OT Ocu Ha % £, abCONIOTHO
VIOPYro ynapsieT myjiast Maccod m = 5 Kr, JeTsIas NepneHauKyIsIpHO CTepxKHIO U ero ocu. I[locne
yZ1apa cTepKeHb OTKIOHMIICS Ha yroi a = 60°. OnpeaenuTs CKOPOCTh IyIIH.

170. Bo ckoibKo pa3 cpeHsis IUIOTHOCTh 3€MHOTO BEIECTBA OTIMYAETCS OT CPEJHEH IIOTHOCTH
ayHHoro? IIpuHsaTe, uto paauyc R; 3emiu B 6 pa3 MEHbIIIE Beca Tejla Ha 3eMIIe.

KonTponbHas padora Ne2.
Bapuant 0.

210. OnpenenuTh KOJUYECTBO BELIECTBA V U YUCI0 N MoJIeKya a3oTa maccoit m= 0,2 Kr.

220. Onpenenuth INIOTHOCTh p BOJSHOTIO Iapa, HaxoAsuerocs noa nasiaeHuemp =2,5 klla u umero-
niero temneparypy 7' =250 K.

230. OnpenenuTb CPEIHIOI KUHETUYECKYIO SHEPTHUIO <E,» MOCTYNATENbHOTO JBUKEHUS U <Eqp> Bpa-
LIaTEJIbHOTO JIBUKEHUS MOJIEKYJIBI a30Ta npu Temneparype 7' = 1 kB. Onpenennts Takke MOJHYIO
KMHETUYECKYIO SHEPIHUI0 £y MOJIEKYJIbI IIPU TEX 7K€ YCIOBUSIX.

240. OgHOoaTOMHBIN I'a3 IpU HOPMAJIBHBIX YCIOBUAX 3aHUMAET 00beM V' = 5i. Beruucnuth Temnaoem-
kocTh C, 3TOrO ra3a npu NOCTOSTHHOM 0OBbeME.

250. B chepuueckoii koinbe BMECTUMOCTBIO V = 371, cofeprxalield a3oT, Co3[aH BaKyyM C JaBJICHHEM
p= 80 mxlla. Temniepatypa raza 7= 250 K. MoxHO /11 cuuTaTh BaKyyM B KOJIO€ BBICOKHM?

260. Omnpenenuts paboTy A, KOTOPYIO COBEPILUT a30T, €CJIU €My IPU MOCTOSHHOM JIaBJICHUU CO00-
U Th KordecTBo TerioThl O = 21 k. Halitu Takke nsmenenue AU BHyTpeHHEN SHEPTUU Tasa.
270. B mukne Kapho ra3 nmomyuw ot Temiootaatduka temory Q = 500 Jx u copepiunia padboty A =
100 [Ix. Temneparypa temooraatunka 77 =400 K. Onpenenuts TemnepaTtypy 7> TEIUIONPUEMHHUKA.
280. JIge kamau pTyTH paauycoM » = 1,2 MM Kakaas CIMIUCh B OAHY OOJbIIyIO Karuto. OnpenenuThb
SHEPruto £, KoTopas BbIIAEIUTCS MPU 3TOM CIUSHUU. CUUTATh IPOLECC U30TEPMUUECKHUM.
KonrtpomnbHas padora Nel.

Bapnanr 1.

101. Teno OpolieHO BEPTUKAIBHO BBEPX C HaYaJIbHOM CKOpoCThiO Vo = 4 m/c. Korma oHO mocturio
BEpPXHEW TOYKHU TOJIETA U3 TOTO K€ HAYAJIIbHOTO IYHKTA, C TOW € HAa4aJIbHOM CKOPOCTBIO 1) BEPTHU-
KaJIbHO BBEpX OporieHo Bropoe Teno. Ha kakom paccTosiHMM /4 OT HA4aJbHOTO MYHKTA BCTPETSTCS
Tena? CoNMpOTUBIEHUE BO3/lyXa HE YUUTHIBATh.

111. ITpu ropU30HTAIILHOM MOJIETE CO CKOPOCTHIO v = 250 M/C cHapsig Maccoi m = § Kr pa3opBajcs
Ha JIB€ yacTU. bombInas yacTh Maccoil m; = 6 Kr mosyumsa ckopocTs u; = 400 M/c B HanpaBlieHUH
noJyieta cHapsiga. OnpeneanTb MOAY/b U HallpaBJIeHWE CKOPOCTH U2 MEHbILIEH YacTH CHaps/a.

121. B nepeBsiHHBIN 1ap Maccoil m; = § Kr, MOJBEIICHHbII HAa HUTH JUIMHOM £ = 1.8 M, momajaer ro-
PU3OHTAIBHO JeTAas myiig Mmaccor m2 = 4 r. C Kakod CKOPOCTHIO JIeTeNa MyJsl, €CJIA HUTh C IIapoM
W 3acTpsBIIEil B HeM Iyneil OTKIOHMIACh OT BepTHKAIX Ha yron o = 3 ? PasmepoM mapa npeHe-
Opeub. Y ap mynu cUuTaTh NPSIMbIM, [IEHTPATbHBIM.

131. Onpexnenuts paboOTy pacTsHXKEHUS JIBYX COCIAMHEHHBIX MOCIIEA0BATENLHO MPYXKHUH KECTKOCTAMHU
k=400 H/m u k=250 H/m, ecniu nepBasi npy>kKUHa IpHU 3TOM pacTsiHynacb Ha  A{ =2 cMm.

141. [Tapuk maccoit m = 60 r, npUBsS3aHHBIN K KOHIY HUTH JUIMHOH {; = 1,2 M, Bpamiaercs ¢ 4acro-
Tolt 7= 2 ¢!, onmpasch Ha rOPU30HTANBHYIO MIIOCKOCTh. HUTH yKOpaurBaeTcs, NpUOIMsKas MapuK K
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ocu 10 paccrostHus £2 = 0,6 M. C KaKo# 4acToTo# 12 OyJeT mpu 3TOM Bpamartbes mapuk? Kakyro pa-
00Ty A coBepIlIaeT BHEUIHS CUjla, yKOpaunBas HUTh? TpeHneM mapuka o IIOCKOCTh MpeHe0peyb.
151. Ha ckambe JKyKOBCKOTO CUJIUT YEJIOBEK M JCPKUT Ha BBITIHYTHIX PyKaX TMpU Maccol  m =5
KT Kaxaasd. PacctosaHue ot kaxxaoil rupu 10 ocu ckambi £ = 70 cm. CkaMbs BpalllaeTcsi C YaCTOTOM 717
=1 ¢’!. Kak u3MeHHUTCS 4acTOTa BPAILEHUs CKAMBH U KaKylo paboTy A MpoM3BeeT YeI0BeK, €CIIH OH
COXXKMET PYKHM TaK, 4TO PACCTOSIHUE OT KaXKJIOM TupH 10 ocu yMeHbIuTcs A0 {> =20 cm? MomeHt
MHEpILHH YeIOBEeKa M CKaMbU (BMECTe) OTHOCUTENIBHO OCH J= 2,5 KT - M2,

161. OnpenenuTh HanpsHKEHHOCTH G TPABUTAIIMOHHOTO T0J1st Ha BhicoTe /= 1000 KM HaJx MOBEPXHO-
cThio 3emiu. CUMTaTh U3BECTHBIMH YCKOPEHHE g CBOOOJHOTrO MajeHHsl Y MOBEPXHOCTH 3eMIIH U €€
panuyc R.

171. Ha crepxne pnmuHoi ¢ = 30 cM yKperieHbl Ba OJMHAKOBBIX I'Py3UKa: OJUH — B CEpEAUHE
CTEpIXKHS, IPYroil — Ha OJTHOM U3 ero KOHIOB. CTepKeHb ¢ Tpy3aMu Koyie0IeTcs OKOJIO TOPU30HTAlIb-
HOM ocu. [Ipoxondieil yepe3 cBOOOAHBIN KOHEl cTepkHsA. OnpenenuTs NPUBEACHHYIO JUIMHY L U
nepuo, 7 IpOCTBIX TAPMOHUYECKUX KOJIeOaHUH JaHHOTO (pu3MuecKkoro MasTHUKA. Maccol cTepikHs
npeHeOpeub.

KonTponbnas padora Ne2.
Bapuant 1.

201. OnpenenuTh KOJUYECTBO BEIIECTBA VM YUCI0 N MOJIEKYJ KHciIopoJa maccoit m= 0,5 Kr.

211. B mumuHap amuHoU £ = 1,6 M, 3aI0THEHHBIN BO3AYyXOM IIPU HOPMAIBHOM aTMoc(epHOM JaBlie-
HUH Py, HAYATU MEJUIEHHO BJBUraTh HOPIIEHD ILIOMAAbi0 ocHoBaHus S = 200 cm?. OnpeenuTs cHily
F, neficTByIOIIYIO HA TIOPIIIEHB, €CJIH €T0 OCTAHOBUTH HA paccTostHUU 7 = 10 cM OT AHA IWIHH/pA.
221. OmnpenenuTh BHYTPEHHIOIO dHEpru0 U BOOpO/Ia, a TAKXKE CPEIHIOI KUHETHYECKYIO SHEPTHIO
(&» MOJIEKYJIBI 3TOTO ra3a npu temrepatype 7' = 300 K, eciiu komudecTBO BEIIECTBA v 3TOTO Ta3a paB-
HO 0,5 MOJIB.

231. Omnpeaenutb MOJIAPHYIO Maccy M ABYXaTOMHOTO ra3a M €ro yAeJIbHbIe TeINIOEMKOCTH, €CITH U3-
BECTHO, YTO Pa3HOCTb Cp - Cy YAETBHBIX TEMIIOEMKOCTEN 3TOro rasa pasHa 260 Jx/ (xr - K).

241. HaiiTu cpefHee YMCIIO (z) CTOJIKHOBEHUH 3a Bpems £ = 1 ¢ U iTuHYy cBoOOAHOTO TIpodera «£) Mo-
JIEKYJIBI TN, ECIIM a3 HaXoAUTCA nmoa nasieHneM p= 2 klla npu remneparype 7= 200 K.

251. OnpenenuTs KOJIMYECTBO TEIUIOTH (J, KOTOPOE HAZA0 COOOUTUThH KUCIopoay oobremoM V = 50 n
MIPU €r0 U30XOPHOM HarpeBaHUH, YTOOKI JaBJICHHE ra3a MOBbICHIOCH Ha Ap = 0,5 Mna.
261.MeanbHblil Ta3 coBepiuaeT nukia KapHo npu remneparypax temtonpuemMuuka 7> =290 K u ren-
nootaatunka 77 = 400 K. Bo ckonbko pa3 yBenuuutcs K03(QPHUIMEHT MOJIe3HOT0 ASUCTBUS 1) IIUKIIA,
€CJIM TeMIIepaTypa TeIIooTaaTuynka Bo3pactet 10 77 = 600 K?

271. Haiitu maccy mBOABI, BOLIEAIIEH B CTEKISHHYIO TPYOKy ¢ auamerpoM kaHama d = 0,8 mwm,
OIYIICHHYIO B BOJAY Ha Mallyto ri1youny. Cuutath cMauyMBaHUE MOJTHBIM

KonTponbnas padora Nel.
Bapuanr 2.

102. MarepuaibHas TouKa JABHKETCS NPAMOIUHEHHO ¢ yckopeHHeM a = 5 m/c’. Ompenenuts, Ha
CKOJIBKO TyTh, MPOMIEHHBIA TOYKOHN B 7 — 10 CEKYyHly, OyJeT OOJbIlle MyTH, IPOWIEHHOTO B Mpebl-
ayuyto cekynay. Hpunsats vg = 0.

112. C Tenexku, CBOOOTHO IBIKYIIMICS MO TOPU3OHTAIBHOMY MYyTH CO CKOPOCTHIO ;= 3 M/C, B
CTOpOHY, IPOTHUBOIOJIOKHYIO JIBUJKEHUIO TEJIEKKHU, MPHITAET YEIOBEK, IIOCIIE YETO CKOPOCTh TEJIEHK-
KM U3MEHMJIACh U cTajia paBHOU u; = 4 m/c. OnpeaenuTh TOPU30HTAIBHYIO COCTABIISAIONIYI0 CKOPOCTH
U2y YE€JI0BEKA MPU MPBIKKE OTHOCUTENIBHO TeNnexXKu. Macca tenexku m; = 210 kr, Macca 4eiaoBeka
m2="70 Kr.

122. ITo He6oaBIIOMY KYCKY MATKOTO KeJe3a, JiexkalleMy Ha HakoBalibHe Maccoit m; = 300 kr, yna-
pseT Mmoot Maccoit m> = 8 kr. Onpenenuts KI1/] # ynapa, ecnu ynap neynpyruii. [lonesnoit cuurars
SHEPTHUIO, 3aTPAYCHHYIO Ha e(opMaIIO KYCKa JKene3a.
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132. 13 maxTsl riayounoit 4 = 600 M mogHUMArOT KiieTh Maccor m; = 3,0 T Ha KaHaTe, KaXIbId MeTp
KoToporo umeer mMaccy m= 1,5 xr. Kakas pabora 4 coBepmiaercs npu HOAHITUN KJIETH Ha MOBEPX-
HOoCTh 3emiin? KakoB ko3 puIeHT mose3Horo NeHCTBUS 4 TIOABEMHOTO YCTPOMCTBA?

142. Ilo xacaTenpHOH K IIKMBY MaxOBHMKa B BHUJIE AucKa AuameTpoM D = 75 cM u Maccoil m= 40 kxr
npuioxkena cuia F'= 1 kH. OnpenenuTs yrioBoe YCKOPEHHE € U 4YaCTOTY BpAIICHUs 71 MAXOBHKA Ye-
pe3 Bpems = 10 ¢ nocne Havana JEHCTBUS CUIIbI, €CIIM paJuyc rIIKuBa paBeH 12 cm. Cumnoi TpeHus
npeHeOpeyb.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B pyKaxX CTEPKEHb BEPTUKAJIBHO II0 OCH CKa-
MbH. CKaMbsl C YeJIOBEKOM BPAIAeTCs ¢ YIIIOBOM CKOPOCThIO w7 = 4 pan/c. C Kakoi yriioBoH CKOpO-
CTBIO 2 OYyIeT BpallaThCsi CKaMbs C YEJIOBEKOM, €CJIM MOBEPHYTh CTEPXKEHb TaK, YTOOBI OH 3aHAJ
TOpU30HTANIbHOE N0JI0keHuEe? CyMMapHbIii MOMEHT UHEPLIMH YEJIOBEKA U CKaMbH J=5kr-
m? . Jlnuna crepxHsa £ = 1,8 M, macca m = 6 kr. CUUTaTh, YTO LEHTP MACC CTEPHKHS C YEIOBEKOM
HaXOJUTCS Ha OCH TIAT(POPMBI.

162. Kakas paborta 4 Oyaer coBepllieHa CUJIaMU TPaBUTAIMOHHOTO IO IPH MaJCHUU Ha 3EMITIO Te-
aa maccoit m= 2 kr: 1) ¢ BeicoTsl £ = 1000 xM; 2) u3 OeckoHeUHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aUMHO MEPIEHANKYISIPHBIX KOICOAHUSIX, ypaBHEHUS
KOTOPBIX X = Asinw it u y = Ascoswat, tae A = 8 cm, A> = 4 cm, w1 = w2 = 2¢”!. Hanucars ypas-
HEHUE TPACKTOPUU U MOCTPOUTH ee. [lokazaTe HampaBiIeHHE IBUKEHUS TOUKH.

KonTponbHas padora No2.
Bapuanr 2.

202. CkoibKO aTOMOB COZIEP)KUTCA B PTYTH: 1) KonmmdecTBoM BemecTBa v= 0,2 MoJib; 2) Maccol m =
1 r?

212. B Oamnone Haxomutcs ra3 mpu temneparype 77 = 400 K. lo xakoit temmnepatypsl 7> Hamo
HarpeTh Ias, 4ToObl €ro JaBjieHue yBeIuumioch B 1,5 pasza?

222. Onpenenutb CyMMapHYI KHHETHYECKYIO SHEPIHI0 £y MOCTYNaTEeNbHOTO JBUKEHHS BCEX MOJIe-
KYyJI ra3a, HaXOJIAIIErocsi B COCy/le BMECTUMOCTBIO V' = 3 11 mox nasieHueM p = 540 kl]a.

232. HaiiTu ynenbHbIE cpH ¢y, a Takke MoJisipHble Cp U C,TEIII0EMKOCTH YTJIEKHUCIIOTO rasa.

242. OnpeaenuTb CpeHIO UIMHY CBOOOTHOIrO mpobera «£» MOJIEKYIbl a30Ta B COCYAE€ BMECTHMO-
¢TI0 V=15 1. Maccarazam=0,5T.

252. [Ipu u30TEepMUYECKOM paclIipeHnu azoTa npu Temieparype 7 = 280 K o6beM ero yBenuuuics
B JBa paza. OnpenenuTs: 1) coBeplIEHHYIO NMpU paclIupeHuH rasza padoty A4; 2) usmenenue AU
BHYTPEHHEH 3Hepruu; 3) KOJIUYeCcTBO TEIUIOTH! (J, oJydeHHoe ra3oM. Macca azota m = 0,2 Kr.

262. VneanwHbrit ra3 coBepiraet nukia Kapuo. Temnepatypa 7;TermiooTjaTYlKa B Ye€ThIpe pasa (n =
4) Gosblie TEeMIIepaTyphl TeIIoNnprueMHuKa. Kakyto 1010 @ KOJMYecTBa TEIIOThI, TOJTYYEHHOTO 3a
OJIMH IIUKJ OT TEIIOOTAATYUKA, Ta3 OTAACT TEIIONPUEMHUKY?

272. Kakyro paboTy 4 HaJl0 COBEPIIUTH NP BBIIYBAHUU MBUIBHOTO ITy3bIPs, YTOOBI YBEIUYUTH €TO0
06BeM oT V; =8 e’ 110 Vo= 16 cM>? CunraTh mpolecc H30TEPMUUECKUM.

KonTponbnas padora Ne 1.
Bapuanr 3.

103. /IBe aBTOMaMHBI IBUKYTCA IO AOpPOraM, yrojl MeXAy KOTopbIMH, a = 60°. CkopocTs aBTOMa-
mHH 7= 54 KM/4 U 0= 72kM/4. C KaKoil CKOPOCTHIOV YIAISIOTCAMAIIMHBI OJHA OT Apyroii?

113. Opynaue, KecTKO 3aKpeIUIEHHOE Ha >KEJIEe3HOAOPOXXKHOU miaatdopme, MPOU3BOIAUT BBICTPEI
BJIOJIb TOJIOTHA JKE€JE3HOW Noporu noja yrioM o = 30° k auHuM ropu3oHTa. OnpeaenuTh CKo-
pPOCTh u20TKaTa MaaT(GOPMBI, €CIU CHapsJ BBUIETAET CO CKOPOCTHIO u; = 480 M/c. Macca
maTdOpMBI C OPYIMEM U CHapsamu m2 = 18T, Macca cHapsga m; = 60 kr.

123. [Iap maccoit m;= 1 Kr IBUKETCS CO CKOPOCTBIO ;= 4 M/C M CTaJKHUBAETCS C IIAPOM MacCOi
m>=2KT, TBHYIIIMCS] HAaBCTpEUy eMYy CO CKOPOCThIO 02 = 3 M/c. KakoBbI CKOpOCTHU| U U2 ILIAPOB T10-
cne ynapa? Y iap cauTaTh abCOIOTHO YIIPYTUM, MPSMbIM, [IEHTPAIbHBIM.
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133. Ilpyxwuna xectkocThio k= 500 H/M cxata cumoit F' = 100 H. Onpenenuts padoTy ABHEUTHEH
CHJIBI, JONIOJTHUTEIBHO CKUMAIOLIEH MpYXUHY emie Ha Al = 2 cM.

143. Ha o6Gox maxoBuka aumamerpoM D= 60cM HaMOTaH MIHYpP, K KOHILy KOTOPOTO MPHUBS3aH TPy3
Maccoit m= 2kr. OnpenenuTb MOMEHT MHEpLUU JMaxoBHKa, OH, Bpalllasicb paBHOYCKOPEHHO IOJ]
JNefCcTBUEM CUJIIBI TSKECTHU Tpy3a, 3a BpeMs ¢ = 3¢ npuoOpelt yriioByK CKOpPOCTh @ = 9 paj/c.

153. IInatdopma B Buze aucka quamerpomMD= 3 M u Maccoil m;= 180 Kr MOKeT Bpamarbcs BOKPYT
BepTUKaIbHOU ocu. C Kako# YIrJIOBOW CKOPOCThIO @; OyneT Bpamarhbcs 3Ta miaatdopma, eciu 1o
ee Kparo MoiAeT YenoBeK Maccorm,= 70 Kr co cKopocThiov= 1,8 M/c OTHOCUTENBHO TUIAT(HOPMBI?
163. 113 6eckOHEYHOCTH Ha MOBEPXHOCTh 3€MIIH IajaeT MeTeopuT Maccoit m = 30 kr. Onpene-
JTUTh paboTy A, KOTOpas Ipu 3TOM OyAeT COoBeplleHa CUIaMH TPAaBUTALIMOHHOTO TOJIs 3eMJIH.
VYckopeHue cBOOOAHOIO NAZACHUsI g Y IOBEPXHOCTH 3€MIIM U €€ paguyc RCUUTAaTh U3BECTHBIMH.

KonTponsnas padora Ne 2.
Bapuant 3.

203. Boza npu Temnepatype ¢ =4~ C 3anumaeT o6beM V =1 cm’. OnpeaenuTs KOIMYECTBO BEIeCTBa
v ¥ yucio N MOJEeKyJ BOJBI.

213. bamion BmMectumocTtbio V' = 20 1 3anonneH azoroM npu temneparypel = 400 K. Korga vacts
raza M3pacxojoBalid, JaBieHUE B OayumioHe moHm3mioch Ha Ap = 200 xlla. Onpenenuts maccy
MU3PAcX0J0BaHHOTO ra3a. [Ipolecc cuntaTh H30TEPMUUECKHM.

223. KonnuecTBo BemecTBa renus v = 1,5 monb, Temrnepatypa 7 = 120 K. Onpenenuts cyMMapHyIo
KMHETUYECKYIO SHEPTHUI0 Ey MOCTYNATENbHOTO ABMKEHUS BCEX MOJIEKYJI 3TOTO rasa.

233. OnpenenuTh MokKa3aTenb aanadaThl Y UACATBHOTO ra3a, KoTopelid mpu temneparype 7 =350 K u
nasnenuu p = 0,4 MlIla 3aaumaer o6bem V' = 300 1 u umeet Teroemkocth C,—= 857 JIx/K.

243. Bonopon Haxoautcs o aasieHuem p = 20 mklla u umeer temnepatypy 7 = 300 K. Onpene-
JUTH CPEAHIO0 JJIMHY CBOOOHOTO Mpodera (/) MOJEeKyJIbl TAKOTO Ta3a.

253. Ilpu agnaGaTHOM C)KaTUM JaBJEHUE Bo3Ayxa Obuio yBenuyeHo oT p; = 50 klla mo p2 = 0,5
MIla. 3ateM npu HEU3MEHHOM OObeMe TeMIlepaTypa Bo3ayxa Oblia MOHMKEHA IO IePBOHAYATBHOM.
Onpenenutsh JaBJI€HHE p3 ra3a B KOHIIE Mpoliecca.

263. Onpenenuth paboTy A2 U30TEPMUYECKOTO CKATUA Ta3a, coBepinaromiero nuki Kapuo KII ko-
toporo 7= 0,4, ecnmu paboTa U30TEPMUUECKOTO paciIupenus paBHa A; = 8 JIxk.

273. Kakast sHeprust £ BbIJICINTCS NPU CIMSHUU ABYX Kamnenb pTyTH nuamerpoM d; = 0,8 Mmu d> =
1,2 MM B OIHY Karuiro?

KonTponbnas padora Nel.
Bapuanr 2

104. MarepuanbHas TOUKa JABHKETCS NMPSMOIMHENHO C HAYaJIbHOW CKOPOCThIO 09 = 10 M/c U mocro-
SHHBIM YCKOpPEHUEM a = -5 M/c?. OnpeieuTh, BO CKOIBKO Pa3 MyTh As, NPOiIeHHbII MaTepuanbHOi
TOYKOM, Oy/eT MpeBbIIaTh MOAYJIb ee IepeMelnieHus Ar crycts ¢ = 4 ¢ mocie Havyaja oTcyeTa Bpe-
MEHHU.

114. Yenosek Maccoii m; = 70 Kr, OErymuii co CKOPOCThIO 07 = 9 KM/4, TOTOHSIET TEJIEKKY MacCoi
m2 =190 Kr, ABMKYIIYIOCS CO CKOPOCThIOV2 =3,6 KM/4U, 1 BckakuBaeT Ha Hee. C Kakoi CKopo-
CTBIO CTAHET JIBUTAThCS TeNexKa ¢ yenoBekoM? C Kakol CKOPOCTBIO OYIeT JBUTaThCs TEJIEeKKa ¢ de-
JIOBEKOM, €CJIM YeJIOBEK JI0 MPbIKKa OeKal HaBCTpeuy TeNexKKe?

124. Illap maccoii m;= 3 KT ABUKETCS CO CKOPOCTHIOD ;=2 M/C Y CTAJIKUBAETCS C MOKOSITUMCS [IIapOM
Mmaccoit m > =5 kr. Kakas pabota Oyner coBepiiieHa npu aedopmaiuu mapoB? Yaap cuutath abco-
JIOTHO HEYNPYTUM, IPSIMBIM, IEHTPAIbHbBIM.

134. JIBe npyxunbl xkecTkocThiok; = 0,5 kH/M u k2=l kH/m ckpemiens! napannensHo. OnpenenuTs
NOTEHIMATBbHYIO SHEPrHio // TaHHOM cucTeMbl pH abcomoTHON nedhopmarun AL =4 cMm.

144. Huth c npuBs3aHHBIMHU K €€ KOHIIaM rpy3aMu mMaccamu m ; = 50 r u m2> = 60 r nepekunyTa
yepe3 610k nuamerpoM D=4 cMm. OnpeaenuT MOMEHT HHepIuKJ/ 0J10Ka, €Cliu MO0/ ACHCTBUEM CHIIBI
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TAKECTH TPY30B OH HOIY4MI yII0Boe yckopenue = 1,5 pan/c®. TpeHueM u npocKanb3blBaHUEM HH-
TH 110 OJIOKY MpeHeOpeUb.
154. Tlnardopma, umeromas GopMy AUCKa, MOXKET BpalaThCsl OKOJIO BEpTUKaIbHOW ocu. Ha kparo
w1atGopMbl CTOUT YelloBeK. Ha kakoi yron ¢ moBepHeTcs miaTdopMa, ey 4eJI0BeK MOHAET BIOJIb
Kpast raThopMbl U, 000U IS €€, BEpHETCS B HCXOAHYIO (Ha 1uiardgopme) Touky? Macca miaTdopmbl
m; = 280 xr, macca yejioBeka m; = 80 Kr.
164. C nmoBepxHOCTH 3eMJIM BEpPTUKAIBHO BBEPX MYyIIEHA PaKeTa CO CKOPOCThIO v= 5 KM/c. Ha kakyro
BBICOTY OHA MOJJHUMETCS?
174. OnpenenuTs 4aCTOTY vV MPOCTHIX TAPMOHUYECKUX KOJIeOaHUH rcka pagnycoMm R = 20 cM 0Ko10
TOPU30HTAIIBHOM OCH, MPOXOJIAIICH Yepe3 cepeiuHy pajauyca IUCKa MEepreHIUKYISIPHO ero IIoCKo-
CTH.

KontponbHas padora Ne 2.

Bapuanr 4.

204. Haiitu MmonsipHyto Maccy M 1 Maccy niy OJHOW MOJIEKYJIbl IOBAPEHHOM COJIH.

214. B 6amioHe BMEeCTUMOCTBIO V= 1511 HaxoauTcs aproH noj aasiaeHueM pi = 600 klla u npu Tem-
nepatype 71 = 300 K. Korga u3 6amioHa ObUIO B3SITO HEKOTOPOE KOJIMYECTBO ra3a, AaBJIeHHE B Oa-
noHe noHusminock 10 p2 = 400 klla, a remneparypa ycranoBuinace 72 = 260 K. Onpenenuts maccy
maproHa, B3sTOro U3 OaJIoHa.

224. MonspHas BHyTpeHHsisI sHeprus Um HEKOTOPOTo JIByXaToOMHOro rasza paBHa 6,02 k/[x/modb.
Onpenenutb CpeIHIO KHHETUYECKYIO SHEPTUI0 <&gp > BPALIATENIBHOTO JABMXKEHUS OJTHON MOJIEKYJIbI
3TOro ra3a. ['a3 cuuTarp ujeanbHbIM.

234. B cocyne BMECTUMOCTBIO V= 6 71 HaxOQUTCS MPU HOPMaJbHBIX YCIOBHUSX JABYXaTOMHBIM ras.
Onpenenuts TerI0eMKocTh C, 3TOro ra3a npu MOCTOSTHHOM 00beMe.

244. Tlpu HOPMATBHBIX YCIOBHSX JJIMHA CBOOOHOTO TIpodera < £ > MOJIEKYIIBI BOJOPO/Ia paBHA
0,160 mxM. Onpenenuts AuaMeTp d MOJIEKYIbI BOJIOPOAA.

254. Kucnopox maccoit m = 200 r 3aaumaer oobeMm V1 = 100 1 u HaxoaUTCS TOA AaBICHHEM p; =
200 xIla. ITpu HarpeBaHMM ra3 pacIIMPHIICS MPU HMOCTOSHHOM JaBiieHUM 110 oobema V2 = 300 1, a
3aTeM ero aaBieHue Bo3pocio 10 p3; = 500 klla npu HensmenHom obbeme. HaliTn n3MeHeHne BHYT-
penHeilt sHeprun AU rasa, COBEepIIEHHYIO ra3oM paboTty A4 u Temiaoty (, nepenaHHyto rasy. [locrpo-
UTh TpaduK mporecca.

264. I'a3, cosepmaronuii nukya Kapho, otaan remnonpueMHuKy Temioty O>= 14 x/lx. Onpenenuts
temneparypy 77 TEIUIOOTAATUMKa, €CIU IpU TeMiieparype teronpuemunka 72 = 280 K pabora nuk-
na A = 6 xJIx.

274. OnpenenuThb JaBJIE€HUE p BHYTPU BO3AYIIHOTO My3bIpbKa AMAMETPOM d = 4 MM, HaXOJIAIIETOCS B
BOJIe y caMoii ee moBepxHOCTH. CUUTAaTh aTMOC(EPHOE AABICHNE HOPMAIBHBIM.

KontponbHas pabota Nel.
Bapnasnr 5.

105. BenocuneaucT exan U3 OJHOrO MyHKTa B Ipyroi. [lepByro TpeTh MyTH OH Mpoexall Co CKOPO-
cThio v; = 18 KM/4. Jlasee MOJOBHHY OCTaBIIErOCs BPEMEHU OH €Xall CO CKOPOCThIO v2 = 22 KM/Y,
1ocJie 4ero A0 KOHEYHOTro MyHKTa OH HIeJI MEeIKOM CO CKOPOCThIO 03 = 5 km/4. OnpenenuTs cpe-
HIOIO CKOPOCTD (V)BEJIOCUIIEINCTA.

115. Konbkobesxelr, cTos Ha KOHbKaxX Ha JIbAy, OpocaeTkaMeHb Maccou m ;= 2,5 Kr 1o yriioMm a =
30° k ropu3oHTYCcO ckopocThio v = 10 M/c. KakoBa OyfieT HayalbHasi CKOPOCTh VoJIBHXKEHUSI KOHBKO-
Oexua, ecnu Macca ero mz= 60 kr? IlepemenienneM KOHbKOOEKI11a BO BpeMs Opocka mpeHeOpeyb.
125. Onpenenuts KII/I yueynpyroro ynapa Ooiika maccoit m;= 0,5 T, majaroniero Ha cBal Maccoiu
m2 =120 kr. [lone3Hol cuuTaTh SHEPTUIO, 3aTPAYCHHYIO Ha BOMBAaHHUE CBaM.

135. Kakyro HY>KHO COBEpIIUTH paboTy A, 4TOObI NPYXKHUHY KecTKocThIo k= 800 H/M, cxaryro Ha x =
6 cM, JIOITOJTHUTEIBHO CkaTh HA A x = 8 cM?

145. CrepsxeHb Bpalaercss BOKpYT OCH, IPOXOJSIIEH YEpe3 €ro CEpEANHY, COINIACHO YPABHEHUIO ¢ =
At+BF, tne A =2 pan/c,B = 0,2 pan/c’. OnpenennTs BpaIAIOMUA MOMEHT M, neficTBYIOmUA Ha
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CTep)KEHb 4epe3 BpeMs { = 2 ¢ moclie Hayalla BpalleHHs, €CIM MOMEHT HUHEpPIUU CTepxkHs J =
0,048 xr- M>.

155. Ha ckambe JKyKOBCKOTO CTOMUT YEIOBEK U ACPKHUT B PYKE 32 OCh BEJIOCHUIIEIHOE KOJIECO, Bpa-
mjaromeecs: BOKPYT CBOGM OCH C  VYIJIOBOM CKOpOCThIO @; = 25 pan/c. Och Komeca
pacrosoXeHa BEpTUKAIbHO U COBMAAAET ¢ OChio ckamb JKykoBckoro. C Kakoil CKOPOCTHIO M2
CTaHET BpallaThCsl CKaMbs, €CIIU MOBEPHYTH KOJIECO BOKPYT TOPU3OHTAIBLHOM ocH Ha yroia o = 90°?
MOMEHT MHEpLIMH YeloBeKa M cKaMbt J paBeH 2,5 KT - M?, MOMEHT HMHepiuH koieca Jo = 0,5 kr -
M2,

165. Ilo xpyroBoii opouTe BOKpyr 3eMiu oOpamiaercs CnyTHUK ¢ nepuogaoMm 1 = 90 mun. Onpene-
JIUTH BBICOTY CITyTHHKA. Y CKOpEHHE CBOOOJHOTO MaJeHUs gy MOBEPXHOCTU 3eMJIH U €€ paauyc R
CUUTATh U3BECTHBIMH.

175. Onpenenuth niepro; 7 MPOCTHIX TAPMOHUYECKUX KojeOaHuit aucka paguycom R = 40 cM 0KoJI0
TOPU3OHTAIILHON OCH, MPOXOAIIeH Yepe3 00pa3yomyo JUCKa.

KonTponbnas padora Ne 2.
Bapwuanr 5.

205. Onpenenuts Maccy m,,01HOM MOJIEKYJIbl YITIEKUCIIOTO rasa.

215. JIBa cocyna oquHaKOBOro o0beMa coepkar Kuciaopoa. B ogHom cocyzae nasnenue p; = 2 MIla
u temnepatrypa 77 = 800 K, B npyrom p> = 2,5 Mlla, 7> = 200 K. Cocyasl coeqununu TpyoKkoi u
OXJIaINJIM HaxoJd1Ieics B HUX Kuciaopon ao temnepaTtypsl 7' = 200 K. Onpenenuts ycTaHOBUBIIEECS
B COCYy/JaX JaBJICHUE p.

225. OnpenenuTb CPeHION KMHETHUECKYIO SHEPTHIO () OJHOM MOJEKYJbl BoAsHoro mapa I’ = 500
K.

235. OnpenenuTh OTHOCUTENIBHYIO MOJICKYJISIPHYIO Maccy M, 1 MOJISIpHYIO Maccy M rasa, eciu pas-
HOCTb €T0 yJIeNbHBIX TeIJIOEMKOCTEH ¢ - ¢v = 2,08 k/x/(xr-K).

245. KakoBa cpeqHss apupmMeTHueckas CKOpOCThb (0) MOJIEKYJI KHCIOPOAa P HOPMAJIbHBIX YCIIOBHU-
ax. Ecau u3BeCTHO, 4TO CpeiHsAsa JUIMHA CBOOOAHOTO mpobdera («£» MOJEKYJIbl KHCIOpPOJa MPU ITHX
ycioBusix paBHa 100 am?

255. O6beM BosI0pOJIa IPU U30TEPMHUUECKOM paciuupenuu npu temneparype 7 = 300 K yBenuunics
B n = 3 paza. Onpenenuts paboTy A, COBEpPIICHHYIO Ta30M, U TEIJIOTY (), MOIYYEHHYIO TIPU ITOM.
Macca meogopoaa paBaa 200 r.

265. I'a3, sBissicb pabounM BellecTBOM B LuKJIe KapHo, MOIy4Ym1 OT TEIooTAaTYuKa TeIoTy Q) =
4,38 kI u coepmmia padboty 4 = 2,4 xJ[x. Onpenenuts TeMnepaTypy TEIUIOOTAATYUKA, €CIIH TEM-
neparypa TermonpueMuuka 7,= 273 K.

275. IIpocTpaHCTBO MEXAY ABYMS CTEKISHHBIMM NapajuIeIbHBIMU IUIACTHHKAMU C ILIOIIAJBIO I10-
BepxHOCTH S = 100 cM? Kak1asi, pacloNOKeHHBIMHE Ha paccTosHuu £ = 20 MKM JIpyT OT Apyra, 3a-
NOJIHEHO BOAoW. Onpenenuts cuiny F, NpHKUMAIOILYIO IUIACTUHKU Ipyr K apyry. Cuutath MEHHCK
BOTHYTBIM C IHAMETPOM d, paBHBIM PACCTOSTHUIO MEX]y IJIACTUHKAMHU.

KonTponbnas pabora Nel.
Bapuanr 6.

106. Teno 6pomieno mox yriaom a = 30° kK TOPU30HTY cO CKOpocThio vp= 30 M/c. KakoBsl OymyT HOp-
MaJIbHOE @, ¥l TAHTEHIIMATIFHOE a;YCKOPEHHs Tela yepe3 BpeMsis = | ¢ mocie Havana ABUKCHUS ?
116. Ha momy cTouT Tenexka B BUAE JUIMHHON JTOCKH, CHA0)KEHHOH JIETKUMHU KosiecaMu. Ha ogHOM
KOHIIE JIOCKM CTOUT 4esioBeK. Macca ero m; = 60 kr, Mmacca qocku m>= 20 kr. C KakOi CKOPOCTHIO
(OTHOCUTENBHO MoJa) OyAEeT JBUTAaThCs TEJeXKKa, €CIU YEeJIOBEK MOWAET BIO0JIb HEe CO CKOpO-
CTHI0 (OTHOCHUTENBHO NOCKH) 0 = 1 M/c? Maccoit Kojec u TpeHueM MpeHeopeyb.

126. Illap maccoif m;= 4 Kr IBUXKETCSA CO CKOPOCTBIO ;= 5 M/C M CTAJKHBAETCs C IIAPOM MAacCOU
m>= 6 KT, KOTOPbII JIBUXKETCSI eMy HaBCTPEUy CO CKOPOCThIO 0= 2 M/c. OnpeaenuTh CKOPOCTH U1
4> TIAPOB MMOCIKE yaapa. Y aap cCUuTaTh aOCOTIOTHO YIPYTUM, MPSIMBIM, IIEHT PATbHBIM.
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136. Ecniu Ha BepXHUI KOHEIl BEPTUKAIBHO PACIOJIOKEHHON CIUPATIbHON MPYXKUHBI MOJI0KUTh TPY3,
TO IpYyXHHA cokMeTcst Ha A = 3 MM. Ha CKOJIBKO COXKMET MpYXUHY TOT K€ Ipy3, YIaBIIUN Ha KO-
HeIl TIPY>KUHBI C BBICOTHI /= 8 cMm?

146. ITo ropu30HTAIBHOM MIOCKOCTH KAaTHTCSA AUCK CO CKOPOCThIO v= 8 m/c. Onpenenuts Kodpdu-
IUEHT CONPOTHUBIICHHUS, €CIH JTUCK, OyAy4du MpPEeNOCTaBIECHHBIM caMoOMy ce0e, OCTaHOBHJICH,
npoias myTh s= 18 m.

156. OnHopoaHbIi cTepx)eHb JumHONW £ = 1,0 M MOKeT CBOOOJHO BpamiaThCsi BOKPYT TOPU30HTAIIb-
HOM OCH, IPOXOJAIIEH Yepe3 OJIMH U3 €ro KOHLIOB. B npyroii koHer abCOJIFOTHO HEYNPYTO yaapseT
nyas Macco m = 7 T, neTsAmas NeprneHAUKYIsIpHO CTEpKHIO M ero ocu. Omnpenenutb maccy M
CTEpIKHS, €CIIU B pe3y/bTaTe MOMAaJaHus MyIH OH OTKJIOHUTCA Ha yroa a = 60°. [IpuHsATH cKO-
pocth mynu v = 360 m/c.

166. Ha kakoM pacCTOSSHUM OT LIEHTpa 3eMJIM HaXOJUTCS TOYKA, B KOTOPOW HANPSIKEHHOCTh CyM-
MapHOTro IpaBUTalMOHHOrO0 1o 3emuu u Jlynsl paBHa Hymto? [Ipunars, yto macca 3emnu B 81 pa3
Oosbiie Macchl JIYHBI M 4TO paccTositHUE OT IeHTpa 3emud 10 neHtpa JIyHel paBHO 60 pamuycam
3eMIIH.

176. Onpenenuts nepuon 7 KoieOaHU MaTEMaTHUECKOTO MasTHUKA, €CIIU €r0 MOJIyJb MaKCHMallb-
HOro epemenienust 4,= 18 cM 1 MakcuMalibHasi CKOPOCTh Umax= 16 cMm/C.

KonTponbnast padora Ne 2.
Bapuanrt 6.

206. OnpenenuTh KOHLUEHTPALMION MOJIEKYJ HaXOAAIIErocst B cocyle BMecTUMocTbio V' = 211. Konu-
YECTBO BEIIECTBA V KUCIOpoaa paBHO 0,2 MOJIb.

216. BpruuciuTh IIIOTHOCTB p a30Ta, HaXoAdLerocs noj AasiaeHueM p = 2Mlla u umeroiero Temiie-
parypy T =400 K.

226. OnpenenuTh CPeAHIOI KBAJIPATUUHYIO CKOPOCTh (ks> MOJIEKYJIBI Ta3a, 3aKIIOUEHHOTO B COCYA
BMECTUMOCTHIO V' =2 11 nox naBienueM p = 200 klla. Maccarazam =0,3 r.

236. OnpenenuTs MOJSIPHBIE TETIJIOEMKOCTH Ta3a, €ClIU €ro YAelbHbIe TemIoeMKocTu ¢, = 10,4 kJ{x/
(xr'K) u ¢,= 14,6 xJIx/(xr-K).

246. Kucnopon Haxogutesa nox aasieHueM p = 133 ulla npu temneparype 7' = 200 K. Borancnuts
CpeJIHee YUCIIO (z» CTOJIKHOBEHMI MOJIEKYIIbl KUCIOPO/a MPU ITUX YCIOBUSIX 3a Bpems = 1 c.

256. Azot maccoit m= 0,1 kr 6b11 M300apHO Harpet oT Temnepatypsl 77 = 200 K 1o remnepatypsl 72
=400 K. Onpenenuts paboTy 4, COBEpPIICHHYIO Ta30M, MOJIyYeHHYIO UM Terioty O u usmeHenue AU
BHYTPEHHEN HEPTUH a30Ta.

266. 'a3, coBepmaromuii nuka KapHo, otaan teronpueMHUKY 67% TemIoThl, MOJIYyYEeHHON OT Tel-
nootaarynka. Onpenenurs Temneparypy /> TEIJIONPUEMHHKA, €CIIM TEMIEPATypa TEIUIOOTAaTYNKa
T:1=430 K.

276. I'nuuepuH NOJIHSUICA B KaNWUIpHOW TpyOke auaMeTpoM kKaHaia d = 1 MM Ha BbicoTy A = 20
MM. OnpeaenuTh HOBEPXHOCTHOE HATSKEHHE o TruiepruHa. CYuTaTh cMauMBaHUE MTOJIHbBIM.

KonTponbnas pabora Nel.
Bapuanr 7.

107. MarepuanbHas TOYKa JBMXKETCS IO OKPY)KHOCTH C MOCTOSIHHOM YIJIOBOM CKOpPOCTBIO ® = T/6
pan/c. Bo ckonbko pa3 myTh As, IpOWIEHHBIN TOUKOM 3a Bpems t=4 ¢, OyaeT OoJbIie MOAYJIs ee Te-
pemenienust 42? IlpuHsTh, YTO B MOMEHT Hayaja OTCUETa BPEMEHU PaJNyC-BEKTOP ¥, 3aJar0LIUM
MOJIO’KEHNE TOYKU Ha OKPYKHOCTH, OTHOCUTEIIFHO UCXOHOTO MOJI0XKEHHSI ObLT MOBEPHYT HA YTOd Qo
=n/3pan.

117. Cuapsin, neteBmuii co ckopocthio v = 400 M/c, B BepXHEl TOYKE TPACKTOPHUH pa3opBajcs
Ha JIBa OCKoOJIKa. MeHbIIMH OCKOJIOK, Macca KoToporo coctasiseT 40% oT maccsl cHapszaa, Io-
JeTeN B MPOTUBOMOJIOKHOM HAMpaBIEHUH CO CKOpocThiou; = 150 m/c. Onpenenuts CKOPOCTh U2
OOJIBIIETO OCKOJIKA.
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127. VI3 cTBONIa aBTOMATUYECKOTO MUCTOJIETA BbUIETENA MyJid Maccor m;= 10 T co ckopocTrio v= 300
m/c. 3aTBop mucronera Maccorm2 = 200 r mpMKUMAETCs K CTBOJY NMPYXHHOH, )KECTKOCTh KOTOPOil &
= 25 xkH/M. Ha xakoe paccrosiaue oToiaer 3aTBop nocie BeicTpena? Cunurarh, 4TO MUCTOJIET KECTKO
3aKperieH.

137. U3 npy>XMHHOTO MHUCTOJIETa C MPYXUHOU kecTKocThio k = 150 H/M ObuT mpou3BeieH BBICTPEN
nynei Maccoil m = 8 r. OnpenenuTb CKOpOCTh 0 IYJIH IPU BBUIETE €€ U3 MUCTOJIETA, €CIU MPYXKUHA
ObL1a ckaTa Ha 4x= 4 cm.

147. Onpenenuth MOMEHT CHIIBI M, KOTOPBIA HEOOXOAMMO MPUIIOKHUTH K OJIOKY, BpaIalomeMycs ¢
gacToToi 7 = 12 ¢!, 4T06BI OH OCTaHOBMIICA B TeueHne BpeMeHH Af= 8§ c. luamerp 610kxa D = 30 cMm.
Maccy 650Kka m = 6 Kr cuuTaTh paBHOMEPHO pacIipe/ieIeHHON o 0001y.

157. Ha xpato ruar¢opmbl B BHJIE AMCKA, BPAIAIOUICHCS 110 MHEPIIMHM BOKPYT BEPTUKAIBHON OCH C
yacToToit n;= 8 mun’!, crouT uenosex Maccoit m; = 70 kr. Korja 4enosek meperues B LEHTP ILIaT-
(opMBI, OHa cTaja BpalaThes ¢ 4acToToii 72 10 mun™'. Onpenenuts Maccy m2 miatGopMbl. MoMeHT
WHEPLUU YeJIOBEKa PACCUMTHIBATH, KaK JJIsl MATEPHAIbHOM TOUKH.

167. CnyrHuk oOparaercsi BOKpYr 3eMJIH 10 KpyroBoil opouTe Ha BbicoTe A= 520 kM. OnpenenuThb
nepuo oOpaleHus CIIyTHUKA. Y CKOpeHue CBOOOIHOrO NaIeHUs g y OBEPXHOCTH 3eMIIH U €€ pajlu-
yC R cunTath U3BECTHHIMHU.

177. MartepuanbHasi TOYKa COBEpIIAET MPOCTbIe TapMOHUYECKUE KOJIeOaHUsl TaK, YTO B HAYAIIbHBIH
MOMEHT BpEMEHH cMmemieHuex) = 4 cm, a ckopoctb vg= 10 cm/c. Onpenenuts ammutyny A u
HavanbHYI0 a3y ¢ konebanui, ecnu ux nepuoa 7' =2 c.

KonTponbnas padora Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJTUYECTBO BEIIECTBA V BOJOPOJIA 3AMOJHSIONIETO cocyn ooObemMoM V= 3 7, eciu
KOHIIEHTpalKs MOJIEKYJI ra3a B coCcye n=2- 10" m3.
217. OnpenenuTh OTHOCUTEIBLHYIO MOJIEKYJISIpHYIO Maccy M, ra3a, eciu npu temmeparype 7' = 154 K
u napjienuu p = 2,8 MIla oH uMeeT MIoTHOCTH p= 6,1 Kr/M°,
227. Bonopon Haxoautcs npu temneparype 7= 300 K. HaiiTu cpeaHiol0 KWUHETUYECKYIO SHEPTUIO
(€¢p) BPAILLIATEIILHOTO JIBMXKEHUS OJTHOW MOJIEKYJIBI, a TAKXKE CYMMapHYI0 KHHETHUYECKYIO SHEPTHIO0 Ex
BCEX MOJIEKYJI 3TOT0 Ta3a; KoJu4ecTBO Bojgopoaa v= 0,5 MoJb.
237. Haiitu ynensHble cyM ¢p 1 MoJsipHble Cy B Cp TEIIIOEMKOCTH a30Ta U TENHSL.
247. Ilpu KakoM J1aBJIEHUU p CPeHss JUIMHA CBOOOJHOTrO mpobera «£» MOJIEKyJ a30Ta paBHa 1 M, ec-
1 Temnepartypa rasa ¢t = 10°C?
257. Bo ckoibKO pa3 yBeJIUYUTCS 00BEM BOJOPO/IA, COAEPKAIINNA KOJIMYECTBO BEIIECTBA v=0,4
MOJIb ITPH U30TEPMUYECKOM PACIIUPEHHUH, €CIIH IIPU ITOM a3 MOJy4UT KOJIMUYECTBO TerioTel O= 800
Jx? Temneparypa Bonopona 7= 300 K.
267. Bo ckonbko pa3 yBeanuuTcs K03((UIMEHT Mojie3Horo JIeicTBuA # nukia KapHo npu nosbliie-
HUM TeMneparypsl TemnooraaTuyuka ot 77= 380 K no 77 = 560 K? Temneparypa TennonpueMHUKa
T-=280 K.
277. B Bony omyliieHa Ha OY€Hb MATYIO TIyOWHY CTEKJISTHHAs TpyOKa ¢ [uaMeTpoM KaHana d = 1 M.
Onpenenutb Maccy m BOABI, BOIIEAMIEH B TPYOKY.

Bapuanr 8.

108. MaTepuanbHas TOUKa IBHKETCS B TIOCKOCTH X COTTIACHO YpaBHeHUsM x = A; + Bt + Cif’u y
=A>+ Bot + Cof?, tne B; = 7 m/c, C; = -2 m/c?, B2 = -1 m/c, C2 = 0,2 mM/c?. HaliT MOy M CKOPOCTH
Y YCKOPEHMSI TOUKH B MOMEHT BPEMEHH /= 5 C.

118. /IBe ogmHakoBbie joaku Maccamu m= 200 Kr Kaxmas (BMECTE C YEJIOBEKOM M Tpy3amMH, HaXxo-
JSLIIUMUCS B JIOJKAX) ABMXKYTCS MapauieIbHBIMU KypcaMU HaBCTpEUy JIPYT APYTY ¢ OAMHAKOBBIMU
ckopoctsimMu v = 1 M/c. Kora 101ku mopaBHSIIMCH, TO ¢ TIEPBOM JIOAKK Ha BTOPYIO M CO BTOPOM Ha
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MIEPBYIO OJTHOBPEMEHHO TepedpachkiBatoT rpy3bl Maccamum; = 200 kr. OnpenenuTs CKOPOCTH U H
U>TIOJTOK TIOCTIE TIepeOpaChIBaHUSI TPY30B.

128. [lap maccoit m; = 5 Kr ABHKETCS CO CKOPOCTHIO 07 = 1 M/C M CTaTKUBAETCSI C TTOKOSAIUMCS II1a-
poM Maccoit m> = 2 kr. OnpeaenuTh CKOPOCTH #; U U2 IAPOB MOcie yaapa. Y Iap cYUTaTh abCONI0T-
HO YIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

138. HanereB Ha npyXuHHBIH Oydep, BaroH Maccoit m = 16 T, nBUraBIIKiiCS co cKopocThio v = 0,6
M/C, OCTAaHOBWJICS, C)KaB MPYXuHY Ha A¢ = 8 cM. HaliTu 00111yr0 ’KECTKOCThA TIpYKUH Oydepa.

148. brnok, umetomuit hopmy nucka maccoud m = 0,4 Kr, Bpaaercs mo1 ASHCTBUEM CUJIbI HATSHKCHUS
HUTH, K KOHIIaM KOTOPOH MOJIBEIIEHBI Ipy3bl Maccamu m; = 0,3 xr u m> = 0,7 kr. OnpeaeauTs CUiIbl
HaTsbkeHust 17 u T> HuTH o 00e CTOPOHBI OJI0Ka.

158. Ha kparo nenoaBuxHOM ckambu XKykoBckoro nuamerpom D = 0,8 M U Maccoit m; = 6 KT CTOUT
yenoBek maccor my= 60 kr. C Kakol yrioBOW CKOPOCTBIO (0 HAYHET BPalaThCsl CKaMbsl, €CIIM YeJlo-
BEK MoMaeT JeTsAuil Ha Hero Msiu Maccor m = 0,5 kr? TpaekTopusi Ma4a ropu30HTAIIbBHA U TTPOXO-
nuT Ha pacctossaunr = 0,4 M oT ocu ckambu. CKOpOCTh Msi9a v = 5 M/C.

168. OmnpenenuTh TMHEWHYIO U YTJIOBYIO CKOPOCTH CITyTHUKA 3eMJIH, OOpAIAIONIerocs Mo KPyroBon
opbute Ha BbicoTe 7 = 1000 kM. YckopeHue cBOOOJHOTO MaICHUs g Y OBEPXHOCTH 3€MJIH U €€ pa-
IUyC RcunTath U3BECTHHIMMU.

178. CknazapiBatoTcs JABa KojeOaHUsS OJMHAKOBOTO HAIPABJICHUS M OAMHAKOBOIO MEPUOAA: X| =
Aysinowt v x2 = Assinowa(t + 1), tne A; = A>=3 M, w1 = w2 = e, =10,5 c. OnpesenuTs aMIIUTY-
ny A u HavyaneHyio a3y @gpe3ynbTupytoiero kosnebanus. Hamucats ero ypaBHenue. Iloctpouts
BEKTOPHYIO JUarpaMMy Jiisi MOMEHTa BpemeHu? = 0.

KonTponbHas padora Ne 2.
Bapuanrt 8.

208. B 6ayutoHe BMECTUMOCTBIO V= 3 11 conmepkuTcs Kucioposa maccoiim = 10 r. OnpenenuTs KOH-
LEHTPALMIO IMOJIEKYJI Ta3a.

218. Haiitu uiotHOCTS p a3ota npu temneparype 7 =400 K u naBnenun p = 2 Mlla.

228. Ilpu kaxoii TemrnepaType CpeHssi KHHETUYECKasi SHEPTUS (€,) MOCTYNATENHOTO ABUKEHUS MO-
JneKynbl ra3a pasHa 4,14 - 102! JTx?

238. BuIunCIuTh yelbHbIE TEMTIOEMKOCTH Ia3a, 3Has, 4TO ero MojspHas macc M =4 - 1073 kr/momns
U oTHOIeHue Ternoemkoctei Cp/Cy, = 1,67.

248. B cocyne BMeCTUMOCThIO V' =5 ;1 HaxoauTcst Bogopox Maccoit m= 0,5 r. OnpenenuTts CpeaHIo
JUIMHY CBOOOHOTO Tipodera «£» MOJIEKYIbI BOJOPOAA B 3TOM COCY/E.

258. Kakas pabota A coBepmiaeTcsi Ipu U30TEPMUUYECKOM PACHIUPEHUU BOJOpPOAA Maccoil m= 5 T,
B3sTOro npu remneparype 7 =290 K, eciiu o0beM rasa yBelIm4uBaeTcsi B TpH pasza?

268. UneanpHas TemoBas MamnHa padotaer no nukiy Kapao. Temneparypa Temnoornaruuka 77 =
500 K, remneparypa remmonpuemnuka 7> = 250 K. Onpenenuts tepmudecku KII/I # uukia, a Takxe
paboty 4; pabodero BellecTBa MpU U30TEPMUUECKOM PAaCIIMPEHHUH, €CIH MPU U30TEPMHUUECKOM CHKa-
TUU coBeplieHa padorta A>= 70 [Ix.

278. Ha ckonpKO AaBieHHUE p BO3AyXa BHYTPU MBUIBHOTO ITy3bIpsi 0OJIbIIIE HOPMATLHOTO aTMocdep-
HOTO JaBJICHUS po, €CITU TUAMETP Iy3bIpst d= 5 MM?

KontponbHas pabora Nel.
Bapnanr 9.

109. ITo xparo paBHOMEPHO BpAIIAOIIEHCS C YIIIOBOM CKOPOCTBhIO @ = 1 paa/c minaTdopmbl UIIET Ue-
JIOBEK U 00X0oauT Tuiatdopmy 3a Bpems ¢ = 9,9 ¢. KakoBo Haubosblee ycKOpeHue o IBUKEHHUS 4eII0-
Beka oTHocuTeNnbHO 3eMin? [Ipunsate paguyc miardopmsl R =2 M.

119. Ha ckonbKo nmepeMecTHTCs OTHOCUTENBHO Oepera joaka amuHou £ = 3,5 M u Maccoit m; = 200
KI, €CJIM CTOSIIHUIA Ha KOpMe YesloBek Maccod m» = 80 Kr mepeMmecTutcs Ha Hoc joaku? Cuurtarh
JIOJKY PACIONIOKEHHOM MEePIEeHIUKYIISIPHO Oepery.
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129. U3 opynusi, He UMEIONIETO MPOTHBOOTKATHOTO YCTPOMCTBA, MPOU3BOIUIIACH CTPEIb0a B TOPH-
30HTaIbHOM HarpaBieHud. Korma opyaue ObLI0 HEMOIBUKHO 3aKPEIUICHO, CHAPS] BBUIETEN CO CKO-
pocthio v; = 600 M/c, a KOTIa OPYIUIO Tajd BO3MOXXHOCTH CBOOOJIHO OTKATBIBATHCS HA3aJl, CHaPS
BBLIETEN CO CKOPOCTHIO 02 = 580 m/c. C KaKoil CKOPOCTHIO OTKATUIIOCH TIPU ATOM opyiue?

139. Llens aaunOM £ = 2 M JCKUT Ha CTOJIE, OJHUM KOHIIOM CBHcas co cTona. Ecim qinHa cBemivBa-
IOIIEiCS YacTH TPEBBIMAET '/3f, TO IeNb COCKANb3bIBAeT O cTona. ONpeaenuTh CKOPOCTh » IIENH B
MOMEHT €€ OTPhIBA OT CTOJIA.

149. K xparo cTona npukperieH 61ok. Uepes OJI0K MepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOpPOH NpHKperieHbl Tpy3bl. OAUH TPy3 IBUXKETCS MO MOBEPXHOCTH CTOJA, a JIPYrou -
BJIOJIb BepTUKaIU BHU3. OrpenenuTs KodhULIHMEHT fTpeHusi MeXIy MOBEPXHOCTSMU Ipy3a U CTOJa,
€CJIM MacChl KXKJOro Tpy3a U mMacca OJ0Ka OJMHAKOBBI U TPY3bl IBUXKYTCS C yCKOpeHUEM o= 5,6
m/c?. TIpockanb3pIBaHEM HUTH 110 GJIOKY U CUIION TpeHus, AeiicTByIomIel Ha 610K, NpeHeOpeyb.

159. T'opusonTanbHas wiatdgopma mMaccoi m; = 150 Kr Bpamaercst BOKPYT BEPTUKAIBLHOM OCH, TIPO-
XozsIIeil yepes MeHTp mIaThopMbl, ¢ yacToToil n= § Mun"'. UenoBek Maccoit m2 = 70 KI' CTOUT HpH
3TOM Ha Kpar 1wiargopmel. C Kakoi yrioBOH CKOPOCTHIO  HAYHET BpamiaThes Iuiatdopma, eciu
YeNoBeK Mepeiaier oT kpas miardopmsl K ee HeHTpy? CuuTtaTh mIaThopMy KpPyriabiM, OJHOPOIHBIM
JIACKOM, a YEJIOBEKA — MATEPUATIBHON TOUYKOM.

169. KakoBa macca 3emin, ecinu u3BecTHO, uTo JIyHa B TedeHue roaa cosepiuaet 13 obpamienuii Bo-
KpyT 3eMJIU U paccTosiue oT 3emiu 10 JIyHsl paBHO 3,84 - 108 M?

179. Ha riaakoM ropu3oHTaJIbHOM CTOJIE JEKHUT map maccod M = 200 r, npuKperieHHbIH K TOpH-
30HTAJIBHO PACIIOJIOKEHHOM JIETKOW MPYXKHHE C JKeCcTKOCThI0 k= 500 H/m. B mrap momamaer myns
Maccoit m = 10 r, nersmast co ckopocthio v= 300 m/c, 1 3acTpeBaeT B HeM. [IpeHeOperast nepemerie-
HUEM Il1apa BO BpeMsl y/iapa U COMPOTHUBICHUEM BO3/1yXa, ONPEACIUTh aMIUTUTyy A u nepuoj 1’ Ko-
nebaHui 1Iapa.

KonTponbnas padora Ne 2.
Bapuanr 9.

209. OnpenenuTb OTHOCUTEIBHYIO MOJIEKYIISIpHYIO Maccy M,: 1) Boabl; 2) yriaekucioro rasa; 3) mo-
BApEHHOH COJIN.

219. B cocyne BMectumocTthio V' = 40 1 naxonutcsa kucinopon npu temneparype 7 = 300 K. Korma
4acTh r'a3a U3pacXoJI0BaJIM, JlaBleHue B OamnoHe nmoHusuiock Ha Ap = 100 kIla. Onpenenuts Maccy
MU3pacxoJ0BaHHOTO Kucnopoza. [Ipoiecc cuntats H30TEPMUYECKUM.

229. B a3otre B3BelIEHbl MeJbyalilline MBUITMHKH, KOTOPBIE JIBUXKYTCS Tak, Kak €ciau Obl OHU OBLIM
OuYeHb KPYIHBIMU MoJeKyIaMu. Macca ka0l neuinHkd paHa 6 - 10710 1. a3 maxoaurces npu tem-
neparype 7' = 400 K. Onpenenuts cpeHUE KBaJpaTUIHBIE CKOPOCTH (Uxe), @ TAKKE CPEIHUE KUHETH-
YECKHUE SHEPTUH (&,) TIOCTYINATENBHOTO JBUKEHUSI MOJIEKYJIBI a30Ta U MBUIMHKH.

239. TpexaToMHBIii Ta3 oj aapjienueM p = 240 kIla u temneparype ¢ = 20° C 3anuMaeT 06beM V =
10 51. Onpenenutsb TemnoeMKocTb C, 3TOTO raza Mpu MOCTOSHHOM JIaBJICHHH.

249. Cpennsis AnmuHa cBOOOAHOTO mpodera «£» MOJIEKyJIbl BOJIOPO/Ia IPU HEKOTOPBIX YCIOBUSAX paBHA
2 mm. HaiiTi IUIOTHOCTE p  BOJOPOAA MPH ITUX YCIOBUSX.

259. Kakast 1051 @; KOJIM4YecTBa TEIUIOTH (), MOJIBOJMMOrO K UACAaIbHOMY JIByXaTOMHOMY Ta3y MpH
n300apHOM Tpoliecce, pacxoyercs Ha yBenudeHue AU BHyTpeHHEH 3Hepruu ra3a u Kakas J0Js @2 —
Ha paboty A pacmupenusi? PaccMoTpeTs Tpu ciydas, ecnu ra3: 1) oJHOaTOMHBIN; 2) IBYXaTOMHBIH;
3) TpexaTOMHBI.

269. I'a3, coBepmaromuii 1ukn Kapuo, nomyuaer rernoty Q= 84 k/[x. Onpenenuts padoty A rasa,
ecsu Temneparypa 77 TeIIo0TAaTYMKA B TPU pa3a BhILIE TeMIlepaTypbl 72 TEIIONPUEMHUKA.

279. Bo3nyuHbslil My3bIpeK TUaMETpoM d= 2,2 MKM HaxXOIMTCS B BOJIE Y CaMOW ee IMOBEPXHOCTH.
OnpenenuTts MIOTHOCTh p BO3yXa B MYy3bIPbKE, €CJIM BO3/1YyX HaJ MOBEPXHOCTHIO BOJbI HAXOJUTCS
P HOPMAJIbHBIX YCIOBUSX.

3 cemecTp
KontponbHas padota Ne 3.
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Bapuant 0.

310. Paccrosinue d mexay nByMs TodedHbiMu 3apsiaamu Q7 = 2 uKn u Q> = 4 uKn paBHO60 cm.
Onpenenuth TOYKY, B KOTOPYIO HYKHO IOMECTUTHh TpeTHid 3apsa (J3 Tak, YTOOBI cHCcTEeMa 3apsjoB
HaxoJuJach B paBHOBecHH. Onpeaenuts 3apsaa (03 U €ro 3Hak. Y CTOMYMBOE WJIM HEYCTOMYHMBOE OY-
JIeT paBHOBecHUE?

320. /IBe TpeTu TOHKOIO KOjblla paguycoM R = /() cm HECYyT paBHOMEPHO paclpeeiCHHbIA C JIM-
HEHO# IoTHOCTBIO 7 = 0,2 MxKn/m 3apsa. OnpenenuTs HANPSHKEHHOCTh E 3JEKTPUYECKOTO MO,
CO3/1aBa€MOTr'0 pacIpeeIeHHbIM 3aps0M B Touke O, COBIAJAIONICH C IEHTPOM KOJIbLIA.

330. Ha 1Byx KOaKCHAJIbHBIX OCCKOHEYHBIX IIJIMHIpaX paanycaMu R u 2R paBHOMEpPHO pacrpeje-
JIEHBI 3apsi/ibl C IOBEPXHOCTHBIMU IUIOTHOCTAMU 07 U o2(puc. 1). TpeOyerca: 1) ucnomnb3ys teopemy
Octparpaackoro-I'aycca: HaiiTu 3aBUCUMOCTh E (r) HAIpsDKEHHOCTH 3JIEKTPUYECKOTO MOJis OT pac-
crostHus i Tpex obmnacreit: I, II u III. IlpunaTts 0; = -0, 02 = 40. 2) BBIUUCIUTD HANPSHKEHHOCTD £
B TOYKE, YAAJICHHOW OT OCH IIWJIMHIPOB Ha PACCTOSIHUE 7, U YKa3aTh HampasiieHue Bektopa E. [Ipu-
Hatho = 30 nKn/m°, r = 4 R; 3) nocrpouts rpadux E (r).

340. Tonkas KBaJpaTHas paMKa PaBHOMEPHO 3apsiKEHa C JIMHEHHOW IJIOTHOCTHIO 3apsaa 7 = 200
nKn/m. OnpeaenuTs NOTEHINAT ¢ MOJIS B TOUKE MIEPEeCEUYCHUs TuaroHae.

350. DeKTpoH ABHKETCS BJOJIb CUIIOBOM JIMHUU OJTHOPOJHOTO AJIEKTpUYecKkoro nois. B HekoTopoit
TOYKE TIOJI C IOTEHIMATIOM ¢@; = [0 B 3IIeKTpOH UMeN CKOpOoCcTh Vi = 6 Mm/c. Onpenenuts moTeH-
Uan @2 TOYKHU OIS, TOUI O KOTOPOM 3IEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPOCTH.

360. Inockuii KOHAEHCATOp ¢ IIOMAABI0 IWIAcTUH S = 200 cm’ Kakaas 3apskeHa 10 Pa3HOCTH IO-
teHiuanoB U = 2 kB. Paccrosiaue Mmexay ractuiaMu d = 2 cm. JAudnexTpuk — ctexino. Onpenenurhb
sHepruto W 1osis KOHAEHCaTopa U MIIOTHOCTh 3HEPTUU  TIOJIS.

370. 5JAC 6arapeu ¢= 12 B. Ilpu cune toka [ = 4 A KIIJl 6atapeu n = 0,6. Onpenenutb BHyTPEHHEE
CoIpoTHBIIEHUE R; 6aTapen.

380. Cuiia Toka B LIENU U3MEHSIETCS CO BpeMEHEM 110 3akoHy [ = [pe™. OnpenennuTh KOJIUYECTBO Tel-
JIOTBI, KOTOPOE BBIIEIUTCS B IPOBOJHUKE conpoTuBieHneM R = 20 Om 3a BpeMsi, B TeU€HUE KOTOPO-
0 TOK yMEHbIIMTCA B € pa3. Kospduuuent o npuaath pasubv 2 - 102¢!,

-at

reds 2
(= i’ e - ‘\ ' ’f
(= rr, r /
L 2 =
%) Z

puc. 1

KonrtponbHast pabora Ne 4.
Bapwnanr 0.

410. beckoHeyHO JIMHHBIA MPOBOA ¢ TOKOM /= 50 A W30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 2.
OnpeaenuTs MarHUTHYIO HHAYKIUIO B B TOUKe A, jexalieil Ha OucceKkTpuce MpsiMOoro yria Ha pac-
ctossHuU d = 10 cM OT ero BepIINHBI.

420. ITo xpyroBoMy BUTKY paanycoM R =5 cM teueT Tok / = 20 A. BUTOK pacnonoxeH B OJHOPOI-
HOM MarHuTHoM mnoje (B = 40 mTin) Tak, yTo HOpMalb K IUIOCKOCTH KOHTYpa COCTaBIISE€T YIoOJ
3 =7m/6 c BektopoMm B. Onpenenuts n3mMeHneHune A/7 NOTEHIIMAIBHON SHEPTUU KOHTYpa MPH €ro To-
BOPOTE Ha YroJl ¢= T/2 B HAPABICHUN YBEIUUCHHS yriia % .

430. ITo Tonkomy crepxkHto JHOMN £ = 40 cM paBHOMEpHO pacnpeneiieH 3apsa Q = 60 v K. Crep-
’KEeHb BPAIAETCs ¢ YacToTol n= 12 ¢! OTHOCHTENBHO OCH, MEepIeHUKYISPHON CTEPKHIO U MPOXO-
JISAIIEN Yepe3 CTEP)KeHb Ha pacCcTOSTHUM o = £/3 OT 0HOTO M3 ero KOHIOB. OnpeaenuTh MarHUTHBINA
MOMEHT P, O0YCIIOBIEHHBIN BPALICHUEM CTEPKHS
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440. Uon, monaB B marautHOE moJie (B = 0,01 m Tom), cTan ABUTaThCS MO OKPYNKHOCTH. ONpeaeuTh
KHUHETHYeCKyto sHepruto 7 (B 3B) moHa, eciiy MarHUTHBI MOMEHT P, SKBUBAJECHTHOTO KPYTOBOIO
Toka paBes 1,6 - 101 A-m2.

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

460. OnpenenuTh MAarHUTHBIN MOTOK @, MPOHU3BIBAIOIIUN COJICHOU ], eciu jnHa £ = 50 cM u mar-
HUTHBIA MOMEHT pn,= 0,4 BO.

470. KoJb110 13 METHOTO MPOBOIa Maccoil m = 10 T moMenieHo B OJHOPOIHOE MATHUTHOE T10JIE

(B = 0,5 Tn) TaK, 4TO MIOCKOCTH KOJbIAa COCTABIISIET YyroJ ff = 60° ¢ TMHUAMH MarHUTHOW MHIIYKIIUH.
Onpenenuts 3apsia O, KOTOPBINA MPOMIET MO KOJbILY, €CJIM CHSITh MAarHUTHOE TTOJIE.

480. VcrouyHuk TOKa 3aMKHYJIM Ha KaTyliky conpoTuBieHueM R = 20 Om. Yepes Bpemsa ¢ = 0,1 ¢
Toka [ B Kkarymke pocturia 0,95 npenenbHoro 3HaueHus. OnpenenuTb UHAYKTUBHOCTb L KaTyll-
KH.

puc.2

KonTponbnas padora Ne 3
Bapuant 1.

301. Toueunsie 3apsiabl Q; = 20 mx Kn,Q2 = -10 mx Kn Haxonatcs Ha paccTosiHUU d = 5 cm Ipyr OT
npyra. OnpeaenuTs HaIpsDKEHHOCTh TOJIS B TOUKE, y/IaIeHHOM Ha 77 = 3 ¢cM OT MEepBOro U Ha 12 = 4
cm 0T BTOpOro 3apsfa. OnpeaenuTs Takke CUITy [, IEHCTBYIONIYIO B 9TOM TOYKE HAa TOUEUHBIN 3apsy
O =1 mx Kn.

311. Tonkuii crepxeHb JUIMHON £ = 2() cm HECET PaBHOMEPHO pacnpeaeaeHHbli 3apan ¢ = 0,1 uxKn.
Onpenenuth HANPSKEHHOCTh E AJIEKTPUYECKOTrO IMOJsI, CO3/1aBa€MOro pacIpe/ieIeHHbIM 3apsoM B
TOUKE A, JIeXkalllel Ha OCU CTEPXKHS Ha pacCTOsHUU a = 2() cm OT €ro KOHIa.

321. Ha n1ByX KOHIIEHTpUUECKHX chepax paauycoMm R 1 2ZRpaBHOMEPHO pacrpeiesieHbl 3apsiibl C MO-
BEPXHOCTHBIMH IUIOTHOCTAMU o7 U 02 (puc. 3). Tpebyercs: 1) ucnons3ys reopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTb E(7) HAIpPSDKEHHOCTH 3JIEKTPUYECKOTO MOJS OT PacCTOSHUS JUISl TPEX
obmnacreii: I, I u IIL. Ilpunstes o; = 40, 02 = 0, 2) BBIYUCIAUTD HAPSHKEHHOCTh £ B TOUKE, YAaJICHHON
OT IIEHTpa Ha PACCTOSHME 7, M yKa3aTh HampasieHue Bekropa E. [lpunsarts o = 30 uKu/m’, r = 1,5 R;
3) mocTpouts rpaduk Ey.

331. JIBa ToueunsIx 3apsina Q; = 6 nKn u Q2 = 3 nKn HaxopasTcs Ha paccTostHUM d = 60 cm APYT OT
npyra. Kakyio paboTy HE0OXOIUMO COBEPIIUTH BHEIIHUM CHJIaM, YTOOBI YMEHBIIMTH PacCTOSHUE
MEXy 3apsiaMu BABoe?

341. Ilemnaka maccoit m = 200 mke, Hecymas Ha cede 3apsag O = 40 uKn, Bierena B JIEKTPUIECKOE
I10JI€ B HANPABJICHUH CWIOBBIX JUHUN. [locie npoxoxkaenus pazHoctu noreHnuanos U = 200 B nbl-
JMHKA UMena ckopocTh v = 10 m/c. OnpenennuTs CKOPOCTh v MBIIMHKHU JI0 TOTO, KaK OHa BIleTesla B
oJIe.

351. Konnencaropsl eMkocTbio C; = 5 mx®@ n C2 = 10 mx@ 3apsixensl 10 HanpsbkeHud U; = 60 B u
Uz = 100 B cootBercTBeHHO. OnpeenuTh HanpsHKeHne Ha OOKJIaIkaX KOHJEHCATOPOB MOCIE UX COo-
€AMHEHUsI 00KIJIaJKaM1, UMEIOIIIMMH OJTHOMMEHHbIE 3apsi/Ibl.

361. Karymxka 1 aMnepMeTp COEAMHEHBI MOCIIEI0BATENbHO U MOJIKIIOUEHBI K UCTOYHUKY Toka. K
KJIeMMaM KaTyIIKH IPUCOEANHEH BOJIBTMETP C CONPOTUBIEHUEM ¥ = 4 kOm. AMIIEpMETp MOKa3bIBa-
et cuity Toka [ = 0,3 A, BonpT™MeTp Hanpspkenust U = 120 B. OnpenenuTs CONpoTUBIEHUE R KaTyIll-
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ku. OnpeneanuTb OTHOCUTEIbHYIO MOTPEUIHOCTD &, KOTOpasi Oy/eT JOMyIIeHa PU U3MEPEHHH COIPO-
TUBJICHUS, €CIIH MTPEeHeOpedb CHIION TOKa, TEKYIIEro Yepe3 BOIbTMETD.

371. 3a Bpems ¢t = 20 ¢ npu paBHOMEPHO BO3pPACTABIIEH CUJIE TOKA OT HYJISI 10 HEKOTOPOI0 MaKCH-
MyMa B IPOBOJIHUKE CONPOTHBIEHHEM R = 5 Om BBIIEIWIOCH KOJIUYECTBO TEIIOTBIQ = 4 x/[c.
Onpenenutb CKOPOCTh HApACTaHUs CUIIbI TOKA, €CIIM COMPOTUBIIEHUE NMPOBOJHUKA R = 5 Om.

Y

Puc.3

KonTponbHas padora Ne 4.
Bapnanr 1.

401. beckoneuHo JUIMHHBIA PoBoA ¢ TokoM I = 100 A M30THYT Tak, KaKk 3TO MOKa3aHO Ha puc. 4.
Onpenenutb MarHuTHYIO HHAYKUKIO B B Touke O. Paguyc nyru R = 10 cm.

411. ITo aByM napasuieapHbIM IPOBOAAM JJIUHON { = 3 M Kaxabli TeKyT oJuHaKoBble TOku | = 500
A. Paccrosnue d mexxay npoogamu pasHo 10 cm. Onpenenuts cuiy F B3aumoseiicTBust IpoBOIOB.
421. ITo ToHKkOMY KOJbILy paauycoM R = 10 cM paBHOMEpHO pacrnpeselieH 3apsii ¢ IMHEHHOH IJI0T-
HocThio T = 50 HK/M. Kosb1io Bpamaercss OTHOCUTENIBHO OCH, NEPIIEHAUKYISIPHON TIOCKOCTH KOJIb-
11a ¥ TIpoxojsieil yepes ero neHtp, ¢ yactoroit n = 10 ¢'. OnpenenuTs MarHUTHBIA MOMEHT P,
00yCJIOBJIEHHBIN BpallleHHEeM KOJIbLA.

431. J[Ba MOHa pa3HBIX MacC C OJIMHAKOBBIMM 3apsilaMU BJIETEIN B OJHOPOJHOE MarHUTHOE IOJeE,
CTaJI JBUTAThCS MO OKPYKHOCTH paguycamMu Ri = 3 cm u Rz = 1,73 cM. Onpenenuts OoTHOLIEHUE
Macc MOHOB, €CJIM OHU MPOILIN OJUHAKOBYIO YCKOPSIOIIYIO pa3HOCTh MOTEHLIUAJIOB.

441. TpoToH BieTeN B cKpelieHHbIe o yriioM o = 120° marauthoe (B = 50 M Ti1) u snekTpuyeckoe
(E = 20 kB/m) nons. OnpenenuTs yCKOpeHue a' mpoToHa, eciu ero ckopoctsh v ([v| =4 - 10° m/c)
nepneHauKyispHa sekropam E u B.

451. [1nockuii KOHTYp TIomaas0 S = 20 CM” HAXOJUTCS B onHOpoIHOM MarHuTHOM monie (B = 0,03
Tin). Onpenenuts MarHUTHbIN MOTOK P, MPOHU3BIBAIOLINM KOHTYp, €CJIU IIOCKOCTh €r0 COCTaBIISeT
yroia ¢ = 60° ¢ HanpaBJICHUEM JIMHUI HHITYKITH.

461. B ogHopogHOM MarHutHOM nojie (B = 0,1 Tn) paBHOMepHO ¢ yacToToil n = 5 ¢! Bpamaercs
cTepxeHb IMHON ¢ = 50 cM Tak, 4TO IMIOCKOCTh €ro BpallleHUs MepreHANKYIsSpHa JTUHUSIM HaIps-
JKEHHOCTH, a OCh BpAIlIEHUs IIPOXOJUT YEPE3 OAMH U3 €ro KOHLOB. OnpeaenuTs HHIYLIHPYEMYIO Ha
KOHIIaX CTEP>KHS Pa3HOCTh noTeHuuanos U.

471. Conenoun ceuenriem S = 10 cm> coxepsxutr N = 10° Butkos. IIpu cune Toka [ = 5 A MarauT-
Has MHIAYKUUA B nonst BHyTpu cosieHonaa pasHa 0,05 Ti. OnpenenuTs HHIYKTUBHOCTD L COJEHOU .

! VcKkopeHHe a ONpeeNseTcs B MOMEHT BXOXKIEHH S 3apSyKEHHOM YaCTULIBI B 00JIACTh MPOCTPAHCTBA, IIE JIOKAIM30BaHa OJHOPOIHbBIE
MarHUTHOE M JIEKTPUIECKOE TOJIS.
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Puc.4.

KonTponbnas padora Ne 3.
Bapuant 2.

302. Tpu oIMHAKOBBIX TOUEUHBIX 3apsiga Q; = Q2 = Q3 = 2 uKn HaXOJATCS B BEPIIMHAX PaBHOCTO-
POHHETO TPEYroJbHUKA CO cTopoHamMu a = 10 cm. OnpenennTs MOyJb U HAalIpaBJIE€HUE CUIIbI F, neii-
CTBYIOILIEH Ha OJIUH M3 3aPsIIOB CO CTOPOHBI IBYX JIPYTHX.

312. Ilo ToHKOMY TOJIYKOJBIY paauyca R = [0 cm paBHOMEpPHO pacmpenesieH 3apsij ¢ JIMHEHHOU
IUIOTHOCTBIO 7 = [ mxKin/m. OnpenenuTs HaNpPsKEHHOCTh E 3JEKTPUYECKOTO IMOJI, CO3/1aBaeMOro
pacIpeesIeHHbIM 3apsioM B Touke O, COBIAAAIONIEH C IIEHTPOM KOJIbLA.

322. Ha aByX KOHIIEHTpUYECKHX cepax paaumycoMm R u 2ZRpaBHOMEPHO pacmpeesieHbl 3apsiibl C TO-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 07 U a2 (puc. 5). Tpebyercs: 1) ucnons3ys teopemy OcCTporpaackoro-
["aycca, HailTu 3aBUCUMOCTH E(7) HAIPSDKEHHOCTH 3JIEKTPUYECKOTO MOJS OT PacCTOSHUS ISl TPeX
obnacreii: I, Il u lII. Ilpunare o; = 0, 02 =- 6, 2) BBIYUCIUTH HAIPSKEHHOCTh £ B TOUKE, yajleHHON
OT LIEHTpA HA PACCTOSHUE 7, U yKa3aTh HanpapieHue Bektopa £. [Ipunsars o = 0,1 uKn/m’, r =3 R; 3)
HOCTPOUTH Ipaduk E).

332. DaekTpuyecKoe Moje CO3/1aH0 3apsSKEHHBIM MMPOBOASIIMM IAPOM, IOTEHIHAN ¢ KoToporo 300
B. Onpenenuts paboty cuil mojis no nepemenieHuto 3apsga Q = 0,2 mxKn n3 touku 1 B TOUKy 2
(puc. 6).

342. DnexTpoH, obnafaBUINil KuHEeTHYecKo! sHeprueil 7' = /0 5B, Bieren B 0THOPOJAHOE AIEKTpUIE-
CKO€ I10JIe¢ B HaNpaBJICHUU CHJIOBBIX JUHUU mois. Kakol ckopocTbio Oyner obianaTh 3JEKTPOH,
PO B 3TOM MOJI€ pa3HOCTh NnoTeHuanoB U = § B?

352. Konpencarop emkocteto C; = 10 mx® 3apsikeH 1o Hanpsbkenus U =10 B. OnpenenuTs 3apsn
Ha 00KJIaJIKax 3TOro KOHJEHcaTopa Mocie TOro, Kak napajielbHO eMy ObLI MOAKIIOUEH IpYyroH, He-
3apsHKEHHBIN, KOHAEHCATOp eMKOCThI0 C2 = 20 MK D.

362. DJIC Garapeu ¢= 80 B, BHyTpeHHee cornpoTuBieHue R; = 5 Om. BHemHss uenb norpedsier
MomHocTh P = 100 Bm. Onpenenuts cuiny Toka | B nenu, Hanpsbkenue U, o1 KOTOPBIM HaXOJIUTCA
BHEUIHSIS 1IETlb, U €€ CONPOTUBJIEHUE R.

372. Cua ToKa B IPOBOIHUKE U3MEHSETCS CO BpeMeHeM 1o 3akony [ = L,e™, rnelp =20 A, o = 1 0’c
! OnpenenuTh KOMMUECTBO TEMIOTHI, BBIIEIHUBIIEECS B IPOBOJHUKE 3a BpeMs ¢ = 107 c.
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Puc.5 Puc.6

KontponbHas padota Ne 4.
Bapuanr 2.

402. MarHUTHBIH MOMEHT Pm TOHKOTO MPOBOJIAIIET0 KONBLA Pm = 5 A - M2, ONpeenuTh MarHUTHYIO
MHAYKLINIO B B Touke A, HaxozsIelcs Ha OCH KoJblla U YIaJ€HHONW OT TOYEK KOJIbLIa HA PacCTOSIHUE
r =20 cM (puc. 7).
412. Ilo Tpem mapauieabHBIM MPSMBIM IPOBOJAM, HAXOAALIMMCS Ha OMHAKOBOM paccTossHuu d =20
CM JIpyT OT JApyra, TeKyT oauHakoBbie ToOkH [ =400 A. B a1Byx mpoBojax HampaBJieHHs] TOKOB COBIIA-
JMaroT. BbIYMCIUTh Ui KaXJA0ro U3 MPOBOJOB OTHOIICHWE CUJIbI, JEHCTBYIOIIEH Ha HEro, K ero
JUIMHE.
422. JIuck paanycoMm R = 8 cM HeceT paBHOMEPHO paclpeIeICHHBIN 110 TOBEpXHOCTH 3apsn (6 = 100
uKn/mM?). OnpenenuTh MarHUTHBIA MOMEHT Pm, OOYCJIOBIEHHBIH BpallleHHEM JUCKA, OTHOCHUTENHHO
OCH, MPOXOASIIEH Yepe3 €ro LEHTP U MEePIEeHIUKYISIPHONW IUIOCKOCTH JUCKA. YTJIOBas CKOPOCTb
BpalieHus aucka o = 60 pax/c.
432. OnHO3apsIHbIA MOH HAaTpHs MPOLIEN YCKOPSIOUIYI0 pa3HOCTh norteHuuanoB U = 1kB u Bneren
NEPIEHIUKYJIAPHO JIMHUAM MarHUTHOW MHAYKUUHU B ogHoponHoe noje (B = 0,5 Tu). Onpenenuts
OTHOCHUTEIIbHYIO aTOMHYIO Maccy A MOHA, €CIIU OH OIHCall OKPY>KHOCTh paanycoM R =4,37 cm.
442. Von, npoias yCKOPSAIOIIYI0 pa3HOCTh noTeHiuanoB U = 645 B, Bineren B CKpellleHHbIE TOJ
OpsIMBIM YTJIOM ojfHOpoaHble MarHuTHOe (B = 1,5 M Tn) wu snekrpuueckoe (E = 200 B/m) mons.
OnpenenuTb OTHOILIEHUE 3apsJa HOHA K €r0 Macce, €CJIM MOH B 3TUX MOJSAX ABHXKETCS MPSAMOJIMHEH-
HO.
452. MaruutHbiii ToTok @  CKkBO3b ceueHue cosieHoua paBeH 50 mxB6. [nuna conenounma £ = 50
cM. HaiiTu MarHUTHBII MOMEHT Pm COJICHOWA, €CIIM €T0 BUTKH ILTIOTHO MPUJIETAIOT APYT K APYTY.
462. B oqHOpOIHOM MarHUTHOM MnoJje ¢ uaykuueit B = 0,5 Tiu Bpamiaercs ¢ yacToTou n =
10 ¢! crepxkeHb AuHON £ = 20 cM. Ochb BpaleHus napauielibHa JUHUSAM UHIYKUUHU U POXOIUT
yepe3 OJUH U3 KOHIIOB CTEP)KHS MEPHEHIUKYISIPHO €ro ocu. OnpeaenuTs pasHOCTh MMOTEHIIMAIOB
UHa KOHIIax CTep>KHS.
472. Ha xapronsslii kapkac anuHoit £ = 0,8 M u auamerpom D =4 cM HaMOTaH B OJJUH CJIOM MPOBOJ
muamerpoM d = 0,25 MM Tak, YTO BHUTKHM IIJIOTHO MPWJIETAlOT APYr K Apyry. Bwruuciuts
MHAYKTUBHOCTh L TIOJyYUBIIETOCs COJICHOUAA.

Puc. 7
KonTponbnas padora Ne 3.
Bapwanr 3.

303. /IBa monoXKMUTENbHBIX TOYEUHBIX 3apsaa O u 90 3akpermieHsl Ha pacctosHuu d = 100 cm apyr
oT apyra. OnpenenuTb, B KAKOH TOYKE Ha MPSAMOU, MPOXOASIIEH yepe3 3apsabl, CIEAYET TIOMECTUTD
TPEeTUil 3apsi/i Tak, YTOObl OH HAaXOJWJICS B PaBHOBECHUHU. YKa3aTb, KaKOH 3HAK JIOJDKEH UMETh ATOT
3apsia JUIs TOro, 4ToObl paBHOBECHE OBIJIO YCTOMYMBBIM, €CIHM NEPEMEIICHUs 3apsiioB BO3MOXKHBI
TOJIBKO BJOJIb ITPSIMOM, MPOXOIAIIEN Yepe3 3aKPEIJICHHbIE 3apsibl.

313. ToHkoe KOIbIO HeceT pacnpeaeneHHblil 3apsag O = 0,2 mxKn. OnpenenuTs HaNpsSKEHHOCTb £
JNEKTPUYECKOTO TOJI, CO31aBa€MOr0 pPacCIpelelICHHBIM 3apsloM B TOYKE A, paBHOYIAJIECHHOM OT
BCEX TOYEK KOJIbLIa Ha paccTosiHuu » = 20 cm. Paguyc xonbua R = 10 cm.
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323. Ha nByx koHIeHTpruYecKux chepax paanmycom R u 2ZRpaBHOMEPHO pacIpeesIeHbl 3apsiibl C T0-
BEPXHOCTHBIMH IJIOTHOCTSIMHE 67 H a2 (puc. 8). Tpebyercs: 1) ncnonsdys teopemy OcTporpaackoro-
["aycca, HailTu 3aBHCUMOCTH E(7) HAIpPSDKEHHOCTH 3JIEKTPUUYECKOTO TOJS OT PAcCTOSHUS ISl TPEeX
obnacreii: I, I u IIl. 1) npunste 0; = - 40, 62 = 0. 2) BBIYUCIUTH HANPSHKEHHOCTH £ B TOUKE, ya-
JIEHHOH OT IIEHTpa Ha PAacCTOSIHUE 7, M YKa3aTh HampapieHue Bexropa E. [Ipunatee = 50 uKu/a’, r =
1,5 R; 3) moctpouTth rpaduk E).

333. DaekTpuueckoe noje co3aano 3apanamu Q; = 2 mxKn n Q> = -2 mxKn, HaxoQAUIMMHKCS Ha pac-
crossaun d = 10 cm apyr ot apyra. Onpenenuts paboTy CHIT OIS, COBEPIIAEMYIO MPU TIEPEMEIICHUH
3apsana Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHomenue ckopoctei noHoB Cu'" u K, mpoluequx oauHaKoBYIO Pa3HOCTh MOTEHIH-
aJIoB.

353. Kongencaropsl eMkocTaMu C; = 2 ux®@, C2 = 5 ux®@ u C3 = 10 mx® coearHEHbI TIOC/Ie10Ba-
TEJIBHO U HaxoAsaTcs o HamnpsbkenueM U = 8§50 B. OnpenenuTs HaIpsHDKEHUE U 3apsil HA KaXI0M U3
KOHJICHCATOPOB.

363. Ot Garapeu, DJIC xotopoii ¢ = 600 B, TpebyeTcs niepenats SHEpruto Ha paccrosHue £ = 1 k.
[Torpebasemas MontHOCTh P = 5 xBm. HaiiThu MUHMMaJIbHBIC TTOTEPH MOITHOCTH B CETH, €CJIH JIha-
METp MEIHBIX MOABOAALIMX IPOBOAOB d = 0,5 cm.

373. Cuiia Toka B IpOBOAHUKE conpoTuBieHreM R = /0 Om 3a Bpems ¢ = 50 ¢ paBHOMEPHO HapacTa-
et or I; =5 A nol> = 10 A. OnpenenuTs KOJIUYECTBO TEIUIOTHI (J, BBIACIMBILEECS 32 3TO BPEMs B

IMPOBOAHUKCE.

Puc.8 Puc.9.

KonTponsnas padora Ne 4.
Bapuanr 3.

403. [To 1ByM CKpeLIeHHBIM MO NMPSMBIM YIJIOM O€CKOHEYHO JJIMHHBIM IPOBOAOM TEeKYT ToKU [ 1 21
(I=100 A). Onpenenute MarHuTHYIO HHAYKLHUIO B B Touke A (puc. 10). Paccrostaue d = 10 cm.

413. KBazpaTHasi IpOBOJIOYHASI paMKa PAcIoOJIOKEHA B OAHOMN INUIOCKOCTH C JUIMHHBIM INIPSMBIM IIPO-
BOJIOM TakK, 4TO JBE €€ CTOPOHBI MapajuienbHbl poBoay. Ilo pamke u MpoBOJYy TEKYT OJMHAKOBBIE
toku [ = 200 A. Onpenenuts cuity F, neiicTByroyro Ha pamKy, eciy Oimkaiinas K IpoBOJy CTOPO-
Ha paMKH HaxOJUTCS OT HEr0 Ha PacCTOSTHUU, PAaBHOM €€ JUIMHE.

423. Crepxxenp amuHoi { = 20 cM 3apspKeH PaBHOMEPHO pacIpeleleHHBIM 3apsiioM € JIMHEHHOU
mwioTHOcThIO T = 0,2 MkKn/m. Crepikens Bpamaercs ¢ gactotoit n = 10 ¢! otHocuTensHo ocu, nep-
NEHAUKYJISIPHON CTEP)KHIO M MPOXOoJAliel dyepe3 ero koHel. OnpenenuTb MarHUTHBIA MOMEHT Pm,
00yCIIOBJICHHBIN BpAILLIEHUEM CTEPIKHS.

433. DaexTpoH MpolIes yCKOpsonlyo pasHocTs noreHuuanoB U = 800 B u, BiereB B 0JHOPOIHOE
MarauTHoe Tosie B = 47 m To, cTan ABUTaThCs M0 BUHTOBOM JIMHUM C maroM h = 6 cm. Onpeaenursb
paauyc R BUHTOBOM JINHUH.

443. Anbda-dacTuia BieTena B CKpEHICeHHbIE MO NPSAMBIM yrioM MarHuTHoe (B = 5 mTin) u anex-
tpuueckoe (E = 30 kB/M) nomns. OnpeenuTs yCKOpeHue a- anb(ha-4acTHIbl, €Cl €& ckopocThb v (| V |
=2 - 10% m/c) nepnenaukynspHa Bektopam B u E, mpuuem cuibl, AeHCTBYIOMINE CO CTOPOHBI ATHX
110JIEH, MPOTUBOHAIIPABJICHBI.
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453. B cpenneii yacTu COJICHOM A, COJIEPKAIIETO N = 8 BUTKOB/CM, TIOMEIIIEH KPYrOBOW BUTOK JHa-
meTpoM d = 4 cm. [lmockocTh BUTKA pacmoyiokeHa o yriaom ¢ = 60° k ocu coneHouga. Ompene-
JIUTh MarHUTHBIA MMOTOK @, MPOHU3BIBAIOIINI BUTOK, €CJIA 110 0OMOTKE COJIeHOM 1a Te4eT TOK / =1 A.
463. B mpoBoJIOYHOE KOJIBLIO, MPHCOEIMHEHHOE K OalNTUCTHYECKOMY TallbBAaHOMETPY, BCTABHIIU
npsMoit Mmaruut. [Ipu sTom no nenu npouen 3apsia O = 50 mxKi. Onpenenutb U3MEHEHUE MarHUT-
HOro notoka A® uyepes KOJbLO, €CIIM CONPOTUBIIEHUE 1IenH ranbBaHoMerpa R =10 Om.

473. Karyiika, HaMOTaHHasi HA MArHUTHBIN HWIMHAPUYECKU Kapkac, umeeT N = 250 BUTKOB U WH-
OyKTUBHOCTB L1 = 36 MI'H. UTOOBI yBeNTUUNUTh MHAYKTUBHOCTH KaTymku 10 Lo = 100 MI'H, 0OMOTKY
KaTYILIKH CHSUIM U 3aMEHUJIM OOMOTKOU U3 0oJiee TOHKOW MPOBOJIOKH C TAKMM PacdyeToM, YTOObI JITU-
Ha KaTYyIIKU OocTajach npexHe. CKOIbKO BUTKOB 0Ka3aj0Ch B KAaTYILKE M1OCIIE EPEMOTKH?

P

=

- — 4 =

Puc.10

KontponbHas padota 3.
Bapuanr 4.

304. /IBa 0qMHAKOBO 3apsKEHHBIX LIApUKa MOJBELIEHBI B OJHOM TOYKE HA HUTAX OJMHAKOBOW IJIU-
Hbl. [Ipu 3TOM HUTH pazouuiuck Ha yrou o. lllapuku norpyxatot B Macio. KakoBa mioTHOCTE p Mac-
Ja, €CIM Yrojl PacXO0KJIEHUS HUTEH Mpu MOTrpyKEHUH B Macilo ocTaeTcsi Hem3MeHHbIM? [1moTHOCTH
Martepuana mapukoB po = 1,5 - 1 0P e/, JUAJIEKTpUYECKasi IPOHUIIAEMOCTh Macia & = 2,2.

314. Tpetb TOHKOTO KOJbIIA paguyca R = 10 cm HeceT pacnpeaenennsiit 3apsag O = 50 uKn. Ornpe-
JIEJIATH HANPSHKEHHOCTDh £ 3JIEKTPUYECKOro MOJIs, CO34aBAEMOI0 PAaCIPEIEICHHBIM 3apsIOM B TOUKE
O, COBIAIAIOIIEH C IIEHTPOM KOJIbIIA.

324. Ha n1Byx KOHLEHTpUUECKUX cepax paguycoM R u 2RpaBHOMEPHO paclipeieNeHbl 3apsabl ¢ Ho-
BEPXHOCTHBIMHU IIOTHOCTAMH 07 U g2 (puc. 11). Tpedyercs: 1) ucnonb3ys reopemy OcTporpajackoro-
["aycca, HailTu 3aBUCUMOCTh E(¥) HampsHKEHHOCTH 3JEKTPUYECKOro MOJsl OT PAacCTOSIHUS AT Tpex
obnacreii: I, Il u IIl. Ilpunareo; = - 20, 02 = 0, 2) BRIYUCIUTD HAIPSDKEHHOCTh E B TOUKE, yIaJIeH-
HOI1 OT IIEHTpa Ha PacCTOSHHE 7, M YKa3aTh Harpasienue Bektopa E. [punsaree = 0,1 mxKu/m?, r =
3R; 3) noctpoutsb rpaduk E).

334. JIBe napauienabHble 3apsyKEHHBIE INIOCKOCTH, TOBEPXHOCTHBIE TUIOTHOCTH 3apsija KOTOPBIX 07 =
2 mxKn/m? n 62 = - 0,8 mxKn/w’, naxonsatcs Ha paccTosHun d = 0,6 cm apyr oT apyra. Onpeienurs
pa3HOCTb MOTEHIHUATIOB U MEXAY TUIOCKOCTSIMH.

344. DnextpoH ¢ sHepruet T = 400 3B (B OECKOHEYHOCTH) IBMIKETCS BIOJIb CHUJIOBOW JIMHUU TIO
HaIpaBJICHUIO K TTOBEPXHOCTH METAJUIMUECKOU 3apspkeHHOU cdepbl paauycom R = 10 cm. Omnpene-
JUTh MUHUMAJILHOE PacCTOSIHUE o, HA KOTOPOE MPUOTU3UTCS DJEKTPOH K MOBEPXHOCTU C(hepbl, eciIu
3apsan ee Q = - 10 K.

354. JIBa xonneHcaTopa eMKoCcTIMH C; = 2 mx®@ u C2 = 5 mx® 3apsKeHsl O HANPSKEHUN Ui =
100 B n U>; = 150 B cootBercTBeHHO. OTNIpeieNnuTh HAMPSHKEHUE Ha OOKJIaJKaX KOHICHCATOPOB I0-
CJie MX COEAMHEHUS 0OKIIaKaMH, UMEIOIIMMHI pa3HOUMEHHBIE 3apsiIbl.

364. Ilpu BHemHeM conpoTuBieHuu R; = 8§ Om cuina Toka B ienu /; = 0,8 A, npu conpoTuBieHuN R,
=15 Om cuna toka I> = 0,5 A. Onpenenuts cuily ToKa /. ; KOPOTKOT0 3aMblkaHus uctounuka JC.
374. B npoBoaHuke 3a Bpemsi ¢ = /() ¢ npy paBHOMEPHOM BO3pacTaHUM CHIIbI TOKa OT [; = 1 A o I> =
2 A BBIIETWIIOCH KOJIMYECTBO TEIUIOTHI O = 5 x/[orc. Haiitu conpoTuBiieHne R IpOBOJHUKA.
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Puc. 11

KontponbHas padora Ne 4.
Bapuanr 4.

404. ITo GeckOHEYHO JUIMHHOMY MPOBOJY, H30THYTOMY TaK, KaK 3TO MOKa3aHO Ha puc. 12, TeyeT Tok
[=200 A. Onpeaenuts MarHuTHY10 UHAYKIHIO B B Touke O. Paguyc nyru R = 10 cMm.

414. KopoTkasl KaTylIKa IIOMaAbio TIonepedHoro cedenns S = 250 cm?, comepxamas N = 500 BuT-
KOB MPOBOJA, IO KOTOPOMY TeueT Tok | = 5 A, momenieHa B OJHOPOJAHOE MArHUTHOE I0JIE HAMps-
xenHoctbio H = 1000 A/m. Haiitu: 1) MarHUTHBI MOMEHT Pm KaTYIIKH; 2) Bpalaomuii MOMEHT M,
JeHCTBYIOIMI HA KAaTYILIKY, €CIIH OCh KaTyIIKU cocTapiseT yroa ¢ = 30° ¢ nuuusMu moss.

424. TIpoTOH JBUKETCA 110 OKPYKHOCTH paguycoM R = 0,5 cM ¢ nuHeiHO# ckopocTthio v = 10° m/c.
Ornpenenutb MAarHUTHBIA MOMEHT Pm, CO3JaBAEMbIH SKBUBAJIECHTHBIM KPYTOBBIM TOKOM.

434. Anbda-gactuia mnpomuia yCKOpsronIyto pasHocts norernuanos U = 300 B u, moma B ogHO-
pPOJIHOE MarHUTHOE TOJIe, CTala JABUTaThCS 10 BUHTOBOM JHHUM paguycoM R =1 cM u marom h = 4
cM. OnpenenuTh MarHUTHYIO HHAYKIHUIO B noss.

444. DnekTpoH, IPOWJs YCKOPSIOUYO pa3HocTh noreHuuanoB U = 1,2 kB, nonan B CKpelieHHbIE
IOl IPSIMBIM YIJIOM OJHOPOJIHbIE MarHUTHOE M 3JeKTpuueckoe noist. OnpenenuTb HarpsKeHHOCTb
E snexkTpuueckoro nossi, €ciii MarHuTHast UHAyKuus B noins paBua 6 mTi.

454. Ha nnuHHBINA KapTOHHBINA Kapkac quametpoMm d = 0,2 mm. Omnpenenuts MarHUTHBIA NOTOK @,
CO3/1aBacMblil TAKUM COJIEHOMIOM IIpH cuie Toka [ =0,5 A.

464. ToHKUI MeIHBIM MPOBOA MAaccO m = 5 T COTHYT B BHJI€ KBaJpaTa, U KOHIIBI €r0 3aMKHYTHI.
KBanpar nometnieH B ogHopoiHOe MarHutHoe noje (B = 0,2 Tn) Tak, 4To €ro miocKOCTh MepHeH 1-
KYyJIipHa JIUHUAM 11oist. Onpenenuts 3apst O , KOTOPbI MOTEYET MO MPOBOAHUKY, €CJIM KBaApaT, Mo-
TAHYB 3a IPOTUBOIOJIOKHBIE BEPILINHBI, BBITSIHYTH B JINHUIO.

474. InnykTUBHOCTH L COJ€HOM]Ia, HAMOTAHHOTO B OJMH CJIOM Ha HEMarHUTHBIN Kapkac, paBHa 0,5
MI'H. [Inmna € conenouna paBua 0,6 M, nuamerp D =2 cm. OmnpenenuTb OTHOLIEHUE 1 YHCIIa BUT-
KOB COJIEHOM/JIA K €ro JJIMHE.

Puc.12

KonTtponsHast pabora Ne 3.
Bapwanr 5.

305. Yersipe onuHakoBbIX 3apsaga Q; = 02 = O3 = Q4 = 40 kHn 3akpernieHsl B BEpUIMHAX KBaJpara
co cTopoHo#l o0 = 10 cm. Halitu cuity F, 1elCTBYIOIIYIO HA OJUH U3 3TUX 3aps/IOB CO CTOPOHBI TPEX
OCTAJIbHBIX.

315. beckOHEUHBIN TOHKUN CTEp)KEHb, OTPAHUYEHHBIA C OJHOM CTOPOHBI, HECET PaBHOMEPHO pac-
MIpEeACNICHHBIN 3apsi ¢ JMHEWHOW MIOTHOCThIO T = 0,5 mxKn/m. OnpenenuTs HaNpsHKEHHOCTh E
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JIEKTPUYECKOTO TOJIs, CO3aBaeMOr0 pacIHpellejIeHHbIM 3apsIoM B TOUKe A, Jiexalled Ha ocu
CTEP>KHSI Ha pacCTOSTHUU 0. = 2() cm OT €ro Hayasa.

325. Ha nByx O€CKOHEYHBIX IMapajIeIbHBIX IUIOCKOCTSAX PAaBHOMEPHO PaCIpEACNICHBI 3apsibl C TO-
BEPXHOCTHBIMHU IIOTHOCTAMHU 07 U g2 (puc. 13). Tpedyercs: 1) ucnoinb3ys reopemy OcTporpajckoro-
["aycca v MpUHLMII CYNEPIIO3UIUHN JEKTPUUECKUX MOJeH, HalTH BbhIpaskeHue E(X) HaANpsSKEHHOCTH
anekTpudeckoro nouss B Tpex obnactax: I, II u III. Ilpunareo; = 20, 02 = 0, 2) BBIYMCIUTD Hamps-
YKEHHOCTh E TOJIS B TOYKE, pACHOIOKEHHOM ClieBa OT IIOCKOCTEH, U yKa3aTh HaIlpaBJIEHHUE BEKTOpa
E; 3) moctpouts rpaduk E (x).

33S5. [umnosb C AJIEKTPUYECKUM MOMEHTOM p = [00 uKn - m CBOOOJHO YCTaHOBHJICS B CBOOOIHOM
3JICKTPUYECKOM I10JIe HANPSHKEHHOCThIO E = 200 kB/m. OnpenenuTs paboTy BHEITHUX CHJI, KOTOPYIO
HEOOXOIMMO COBEPIIHUTH JIIs OBOPOTA AUMONA Ha yron o = 1807,

345. DnekTpoH, MpoiAs B IUIOCKOM KOHJICHCATOPE MyTh OT OJHOM TUIACTUHBI A0 APYTroM, mpuobdpen
ckopocTh v = 10° m/c. Paccrosinue Mexay miactuHamu d = 8 mm. Haiitu : 1). PasHocTh noTeHnua-
noB U mexny miactuHamy; 2). [IoBepXHOCTHYIO IJIIOTHOCTD 3apsijia ¢ Ha IIAaCTHHAX.

355. JIBa 0AMHAKOBBIX TJIOCKUX BO3AYIIHBIX KOHAEHCAaTOpa eMKocThio C = 100 n® xaxawlil coeau-
HEeHbI B 0aTapero nocneaoBareiabHo. OnpeaenuTs, Ha CKOJIBKO U3MEHUTCs eMKocTh C Oatapeu, eciu
MPOCTPAHCTBO MEXAY MJIACTUHAMHU OJHOTO U3 KOHACHCATOPOB 3aMOIHUTH apapuHOM.

365. DJIC 6arapeu ¢= 24 B. Haubomnb1ias cuja Toka, KOTOPYIO MOXKET JaTh OaTapes Lnax = 10
A. OnpenenuTs MaKCUMAIbHYIO MOITHOCTD Piqx, KOTOPAsi MOXKET BBIACIATHCS BO BHEIIHEH IISTIH.
375. Cuna ToKa B IIPOBOJHHUKE U3MEHSETCA CO BpEMEHEM IO 3akoHy [ = [psinwt. Halitu 3apsa O,
MIPOXO/ISIINMA Yepe3 MONEPEeUHOE CEUCHHE MPOBOJIHUKA 32 BpEMsI /, paBHOE MOJIOBHHE niepuoaa 7,
Eciu HavaneHas cuia Toka [p = 10 A, nukindeckas gacrora o = 50 e

Z

m

KonTponsHas padora Ne 4.
Bapuanr 5.

405. ITo Tonkomy kombily paguycoMm R = 20 cm teuer Tok I = 100 A. Onpenenuts MarHUTHYIO MH-
nykiuio B Ha ocu koseiia B Touke A (puc. 5). Yron = n/3.

415. Tonkuii npoBoa mHOM £ = 20 cM U30THYT B BUJE NOJYKOJIbIA U ITIOMEIEH B MATHUTHOE T10J1€
(B = 10 mTx) Tak, yTo miomaap MoIyKoiblia NepHeHANKYISIpHA JIMHUAM MarHuTHOW UHIyKuu. 1o
nposoay npomnyctuiu Tok I = 50 A. Onpenenuts cuiy F, nelfictByromyro Ha nposos. [logsonsmiue
MIPOBO/Ia HAIIPABJICHbI BI0JIb JTUHUI MAarHUTHONW MHAYKLIUU.

425. Tonkoe koiblo paguycoM R = 10 cm HeceT paBHOMepHO pactpeneneHHsbii 3apsan Q = 80 HKuL
Komb110 BpamaeTcst ¢ yriaoBoi ckopocThio @ = 50 paji/c OTHOCHUTEIHLHO OCH, COBIAJAIONIEH ¢ OJTHUM
U3 IMaMeTPOB Kojiblia. HaliTh MarHUTHBIA MOMEHT Pm, 00YCIOBICHHBIH BpallleHHEM KOJIbLA.

435. 3apspKkeHHast yacTHIla IpoIlia YCKOPSIOIYo pazHocTh noreHuuanoB U = 100 B u, BiereB B o1-
HopoaHoe MarauTHoe mnoje (B = 0,1 Tu), ctana ABUraThCst N0 BUHTOBOM JIMHUU ¢ maroM h = 6,5 cm
n paguycoM R =1 cm. OnpenenuTs OTHOLIEHUE 3apsa YaCTHLBI K €€ Macce.

445. Ognopoausie MmarautHoe (B = 2,5 mTn) u anekrpudeckoe (E = 10 kB/M) monst ckperieHs! Mo
IPAMBIM YTJIOM. DNEKTPOH, CKOPOCTh U KOToporo paBHa 4 - 10° m/c, BieTaer B 9T M0JIA TaK, YTO CH-
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JIbl, NEUCTBYIOIIME HA HErO0 CO CTOPOHBI MarHUTHOTO M 3JIEKTPUYECKOTO MOJIeH, COHANpaBIICHBI.
OnpeneuTh YCKOPEHHE @ 3JeKTPOHA.

455. KBagpaTtHblii KOHTYp cO cTOopoHO o = 10 cM, B KOTOpOoM TeueT ToK / = 6 A, HaXOIUTCS B Mar-
HutHoM monie (B = 0,8 Tn) mox yrmom o = 50° k nuHusSM uHAYKIUU. Kakyro paboty 4 HYKHO CO-
BEPILUTH, YTOOBI MPU HEM3MEHHOW CUJIE TOKA B KOHTYPE U3MEHUTD €ro (OpMy Ha OKPYKHOCTh?

465. Pamka u3 nposoja conporuiaeHrueMm R = 0,04 OM paBHOMEpHO Bpallaercs B OAHOPOJHOM Mar-
HUTHOM 11071€ (B = 0,6 Ta). Och BpalieHus JISKUT B INTIOCKOCTH PaMKH U MEPIICHIUKY/ISIPHA JTUHUSAM
uaaykuy. [nomans pavku S = 200 cm?. Onpenenuts 3apsag O , KOTOpPBIA MOTEYET MO PaMKe TIpH
M3MEHEHUH YTJIa MEXITY HOPMaJIbI0 K pPaMKe M JTUHUSAMU UHAYKIUU: 1). oT 0 mo 45° 2). ot 45 no
90°.

475. Conenoun conepxut N = 800 BurkoB. CeueHue cep/ieyHuKka (M3 HEMarHUTHOTO MaTepuraa)

S =10 cm’. [Io 0OMOTKE TEUeT TOK, CO3AIONIHIA ITOJIe C uaaykauend B = 8 mTu. Onpenenuts cpen-
Hee 3HaueHne DJIC « € o caMOMHIYKIIMU, KOTOpask BOSHUKAET Ha 3aKMMaX COJICHOMJIA, €CIIH CUIIa
TOKa YMEHBIIAETCS MPaAKTUYECKH J10 HYJIs 3a Bpems Af = 0,8 mc.

KonTponbnas padora Ne 3.
Bapuanrt 6.

306. Toueunsie 3apsipl O = 30 mxKn u Q2 = -20 mxKn HaxoaaTcs Ha paccTosHuu d = 20 cm qpyr
oT npyra. OnpeaenuTs HalpsHKEHHOCTh AJIEKTPUYECKOro Moyisi £ B TOYKE, YJAJIEHHOH OT MepBOro
3apsia Ha pacctosiHuu 7 = 30 cm, a OT BTOPOTo - Har2 = 15 cm.

316. Ilo TonkoMy KoJIbIly paanycoM R = 2() cm paBHOMEPHO paCIpeesieH C JMHEHHOMN MIOTHOCTHIO
7 = 0,2 mxKn/m 3apsn. OnpenenuTs HaNpsKeHHOCTh E 3JIEKTPHUYEcKOro MoJisl, co3aBaeMoro pac-
MIpE/ICTICHHBIM 3apsiIoM B TOUKe 4, HAXOJAIIEIHCS Ha OCH KOJIblla HAa pacCTOSHUU A = 2ROT ero IieH-
Tpa.

326. Ha nByx OeckOHEUHBIX MapajieNbHBIX IMIOCKOCTAX PABHOMEPHO paclpeiesieHbl 3apsiibl C Mo-
BEPXHOCTHBIMU IJIOTHOCTSAMHU 07 U a2 (puc. 15). Tpebyercs: 1) ucnons3ys teopemy OcTporpajickoro-
["aycca ¥ MpUHLIMII CYNIEPHO3ULUH JEKTPUUECKUX TOJIeH, HAlTH BbIpaykeHue E(X) HaNpsKEeHHOCTH
anekTpuueckoro nois B tpex obnactsax: I, I u III. [punareo; = 40, 02 =2 o, 2) npunare o = 40
nK1/M? 1 TOUKy PacrooKUTh MEXLY IIOCKOCTSMM; 3) TOCTpouTh rpaduk E (x).

336. YeTblpe 01MHAKOBBIX KaIUIM PTYTH, 3apsKEHHBIX 0 MOoTeHIuana ¢ = /() B, cnuBaroTCs B OJHY.
KakoB norenuuan ¢; odpazoBaBILeiics Karmiu?

346. ITputnHKa Maccoit m = 5 ke, Hecymias Ha cede N = /() JIeKTPOHOB, NPOIILIA B BAKyyMe yCKOPS-
IOIYIO pa3sHocTh noteHuuanoB U = [ MB. KakoBa kuHetnueckas sHeprus I nputnHKH? Kakyro cko-
POCTH v TprOOpesna MbUIMHKA?

356. Isa xonaeHcaropa eMkocTaMu C; = 5 mk@ u C> = 8 mx® coeAMHEHbI MOCIEI0BATEIBLHO U
npucoeanHensl k 6arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsasl O; u Q2 KOHIACHCATOPOB M Pa3HO-
ctu moTeHuanoB Um UsMexay ux 0OKIaKaMu.

366. Axkymynstop ¢ D[AC ¢ = 12 B 3apspkaeTcst OT CeTU MOCTOSIHHOIO TOKA C HampsbkeHueM U =
15 B. OnpenenuTs HanpsDKEHUE HAa KIEMMax aKKyMYJISITOpa, €CJIM €r0 BHYTPEHHEE CONPOTHBIICHUE
Ri =10 Om.

376. 3a Bpems ¢ = [() ¢ ipu paBHOMEPHO BO3PACTAOIICH CHJIE TOKA OT HYJS JO0 HEKOTOPOrO0 MaKCH-
MyMa B IIPOBOJHHUKE BBIIEIMIOCH KOJUYECTBO TeMIOTh O = 40 x/[orc. OnpenennTs CpeIHIO CUILY
TOKa ¢ / ) B IPOBOJHUKE, €CJIU €ro conpoTuBieHue R = 25 Om.
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Puc.15

406. ITo 1ByM 0€CKOHEUHO JUIMHHBIM ITPOBOJIaM, CKPEIICHHBIM I10J] IPSMBIM YTJIOM, TeKYT TOKH [ 1
L =2I; (I1 = 100 A). Onpeaenutb MarHUTHYIO UHAYKIMIO B B Touke A, paBHOYIaJI€HHOI OT IPOBO-
noB Ha paccrosinue d = 10 cM (puc. 6).

416. lllunsl reneparopa anuHou / = 4 M HaxonsaTcs Ha paccrostauu d = 10 cm apyr ot apyra. Haiitu
CUJIY B3aUMHOT'O OTTAJIKUBAHUS [IMH [IPU KOPOTKOM 3aMbIKaHHUH, €CIH TOK Ix; KOPOTKOTrO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsan Q = 0,1 mxKn paBHOMepHO pacnpenenéH no crepxkHwoo JnHo { = 50 cm. CrepxeHb
BpAIaeTCs ¢ YIIOBOH CKOPOCThIO ® = 20 paa/c OTHOCHUTEIFHO OCH, IEPICHIUKYISPHON CTEPIKHIO U
MPOXOJsIIei depe3 ero cepeauHy. HallTh MarHUTHBIE MOMEHT Pm, OOYCJIOBIICHHBIH BpalleHUEM
CTEPXKHSI.

436. DnexTpoH BieTen B oJHOpoaHOe MarHUTHOE moje (B = 200 m Ti) neprneHauKyIspHO JTHHUIM
MarHUuTHOM MHIYKUUH. ONpenenauTb CUITy SKBUBAJIEHTHOTO KPYroBOro TOKa I , CO3/1aBaeMoro
JBUKEHHEM SJIEKTPOHA B MATHUTHOM IIOJIE.

446. OnHO3apsAHBIN MOH JINTUS MAaccoil m = 7 a.e.M. MPOILEeN YCKOPSIOUIYI0 Pa3HOCTh ITOTEHIIMAJIOB
U = 300 B marauutHOe u 3nekTpudeckoe noss. OnpenennuTh MarHUTHYIO UHAYKLIUIO B mons, ecnu
TPAeKTOpPHUS HOHA B CKPEIIEHHBIX MOJISIX MpsiMoiuHeiiHa. HanpsxenHocts E anexktpuyeckoro mosst
paBHa 2 kB/m.

456. I1nockuit koHTYp ¢ TokOM /=5 A, cBOOOJHO YCTaHOBMJICS B OJTHOPOJHOM MarHMUTHOM noje (B
= 0,4 Tn). [Lnomans koutypa S = 200 cm?. IToamepxuBas TOK B KOHTYpPE HEM3MEHHBIM, €0 MOBEp-
HYJIA OTHOCUTEIBHO OCH, JIeXKAIIeH B IJIOCKOCTH KOHTYpa, Ha yroil a = 40° . OnpenenuTs coBep-
HIEHHYIO IIPU 3TOM paboTy A.

466. [IpoBosiouHBI BUTOK AuameTpoM D = 5 cM u conpoTuBieHueM R = 0,02 OM HaxoauTcs B O1-
HOpOAHOM MarHUTHOM noje (B = 0,3 Tm). Ilmockocth BUTKa cocTaBusieT yroa ¢ = 40° ¢ TuHUSAMHI
uHaykuuu. Kakoi 3apsin Q npoTeueT Mo BUTKY NPU BBIKIIOYEHUH MarHUTHOTO MO ?

476. Ilo karymke MHIYKTUBHOCTBIO L = 8 MKI'H TedeT Tok /= 6 A. Onpenenurts cpeiHee 3HaUEHUE
3JIC « £ »» caMOMHAYKIIMY BO3HUKAIOIICH B KOHTYpE, €CITM CHJIa TOKa M3MEHUTCS MPAKTHYECKU 10
HyJIs 3a Bpemst Af =5 Mmc.
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KonTtponbHast pabora Ne 3.
Bapwanr 7.

307. B BepmmHax npaBUIBHOTO TPEYroJIbHUKA CO CTOPOHOU a = [0 cm Haxoaarcs 3apsanel O = 10

MrKn, Q2 =20 mxKn n Q3 = 30 mxKn. Onpenenuts culy F, 1ecTBYIONIYIO Ha 3apaa (J; co CTOpo-
HBI IBYX JPYTUX 3apsi/iOB.
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317. 1o TOHKOMY TIOIYKOJbIY paBHOMEPHO pacnpeneineH 3apsia O = 20 mxKn ¢ TMHEHHON MIIOTHO-
ctbto T = 0,1 mxKn/m. OnpenaenuTs HANPsHDKEHHOCTh E 3IEKTPUYECKOTro MOJIs, CO3JaBacMoro pac-
MpeJIeTICHHBIM 3apsiioM B Touke O, COBMAAAIONIEH ¢ IIEHTPOM KOJIbIIA.

327. Ha nByx OECKOHEUHBIX MapaUIeNbHBIX MJIOCKOCTSIX PAaBHOMEPHO paCIpeesICHbl 3apsbl C 1MO-
BEPXHOCTHBIMHU IIOTHOCTSIMH 07 U 02 (puc. 17). Tpedbyercs: 1) ucnonb3ys reopemy OcTporpaackoro-
[Maycca u mpuHIUI CYNEPIIO3UIIMK JIEKTPUUYECKUX TOJIeH, HAWTH BhIpakeHHe E(X) HanmpsKEHHOCTH
anekTpudeckoro mojs B tpex obnactax: I, II m III. Ilpunsteo; = o, 62 =-2 o, 2) npunare o = 20
1K1/M 1 TOYKy PacIoNoKHUTh CIIPaBa OT IIIOCKOCTEH.; 3) mocTpouTs rpaduk E (x).

337. ToHKHI CTEP>KEHb COTHYT B KOJbIIO paauycoM R = 10 cm. OH paBHOMEPHO 3apsiKEH C JIMHEH-
HOM TUIOTHOCTHRIO 3apsaaa v = 800 uKn/m. OnpenenuTs MOTEHIIUAT ¢ B TOYKE, PACIIOJIOKEHHON HA OCH
KOJIblla Ha pacCTOSIHUM /1 = /() cm OT €ro LeHTpa.

347. Kakoii MUHUMaJIbHOU CKOPOCTBIO Upmin JOJDKEH 00JIaaTh MPOTOH, YTOOBI OH MOT JIOCTHUTHYTh
MOBEPXHOCTH 3apsHKEHHOrO JI0 noTeHuuana ¢ = 400 B meramnueckoro mapa (puc. 18)?

357. TInockuii KOHAEHCATOP COCTOUT U3 ABYX KPYIJIBIX IJIACTUH paauycoMm R = 10 cm kaxnas. Pac-
CTOsTHUE MEXy TiacTuHamu d = 2 mm. KoHneHcatop npucoeIMHEeH K UCTOYHUKY Hanpspokenus U =
80 B. Onpenenuth 3apsia O U HANPSDKEHHOCTh E MO KOHJEHCATOpa B IBYX Cyd4asx: a) JAUdJIeK-
TPUK — BO31LyX; 0) UDJIEKTPUK — CTEKJIO.

367. Ot ucrouynuka c HanpspkeHueM U = 8§00 B Heo0X0IUMO mepeaTh MOTPEOUTEN0 MOLTHOCTh P
= 10 xBm na HexoTopoe paccrosiHue. Kakoe HanOobIee CONMPOTUBICHNE MOKET UMETh JIMHUS T1e-
penayu, yToObI MOTEPU YHEPTHH B HEW He mpeBbimaiu /0 % oT nepegaBaeMoil MOIIHOCTH?

377. 3a Bpemsi t = 8§ ¢ ipu paBHOMEPHO BO3PACTABIIEH CHJIE TOKA B MPOBOJHUKE COIIPOTUBIICHUEM R
= 8 Om BBLACIUIIOCH KOTUYECTBO TEIIOThI O = 500 /[orc. OnipenenuTs 3apsis g, NPOXOIALIUN B IPO-
XOJISIIIUNA B MPOBOJAHUKE, €CJIM TOKA B HAYAJIbHBIII MOMEHT BPEMEHH paBHA HYJIIO.

KontponbHast pabora Ne 4.
Bapnanr 7.

407. Ilo 6eckOHEYHO JUIMHHOMY MPOBOJY, U30THYTOMY TaK, Kak 3TO [MOKa3aHO Ha puc. 19, Teuer Tok
=200 A. Onpenenuts MarHuTHy HHIYKIUIO B B Touke O. Pagnyc nyru R =10 cm.

417. KsaapatHblif KOHTYp co cTopoHoit o = 10 cM, o kotopomy Teuer Tok I = 50 A, cBob6oaHO
YCTaHOBWJICS B OAHOPOJHOM MarHuTHOM noje (B = 10 mTin). Onpenenuts uzmenenue All moreHim-
aIbHOM JHEPruM KOHTypa IpPH IOBOPOTE BOKPYT OCH, JIEXKAIleW B IJIOCKOCTH KOHTYypa, Ha yroJl
9=180°.

427. DnexTpoH B aTOME BOAOPOJa ABMXKETCS BOKPYT sipa (IIPOTOHA) MO OKPYKHOCTH paguycom R =
53 cMm. OnpenenuTe MarHUTHBIN MOMEHT Pm YKBUBAJIEHTHOTO KPYTrOBOI'O TOKA.

437. IIporoH mpouien yckopstoulyto pazHocTs noreHnuanoB U = 300 B u Brieren B ogHOpOaHOE
maruuTHoe noie (B = 20 m Tn) nox yriaom o = 30° k nuHMAM MarHuTHON MHAyKIMH. ONpeaenuTh
mar h u paauyc R BUHTOBOH JTMHUH, IO KOTOPOil Oy/eT ABUraThCs MPOTOH B MATHUTHOM IIOJIE.

447. Anbda-dactuira, ©MerOas CKOpocTs V = 2 MmM/c, Bietaet noj yriiom o = 30° Kk coHampaBieH-
Homy MarauTHOoMmy (B = 1 MTn) u snexrpuueckomy (E = 1 kB/M) monsaM. OnpeaenuTs yCKOPEHHE a~
anb(ha-gacTHIIBI.
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457. BUTOK, B KOTOPOM TOAICPKUBACTCA MOCTOsTHHASA cujia Toka /= 60 A, cB0OOHO yCTaHOBUJICS B
oHOpogHOM MarHuTHOM nosie (B = 20 mTn). JJuamerp Butka d = 10 cm. Kakyro paboty A4 HyXHO
COBEPUIUTH ISl TOTO, YTOOBI MOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIAJAIONICH C TUaMETPOM, Ha
yros o, =m/3 ?

467. Pamka, coaepxarmiass N = 200 BUTKOB TOHKOT'O IIPOBOJIa, MOXKET CBOOOJIHO BPAIIATHCS OTHOCH-
TeNbHO OCH, Jexkameil B miockoct pamku. [lnomans pamku S = 50 cm?. Och paMKH TepIeHIuKY-
JSIpHA JTUHUSAM UHAYKIIUU OJHOPOAHOT0 MarHUTHOTO mojis (B = 0,05 Ta). Onpenenuth MakCUMab-
Hy10 DJIC & max, KOTOpas HHAYIUPYETCS B paMKe IPU ee BPallleH!H ¢ gacToToit n = 40 ¢\,

477. B anexTpuuecKkoil Lemnu, coaepkaileil peauctop conporuBieHrneM R = 20 OM M KaTylIKy UH-
nyktuBHOCTBIO L = 0,06 I'n, TeyeT Tok /=20 A. Onpeaenuts cuity Toka [ B uenu 4depe3d Af=0,2

MC IIOCJIC €€ pa3MbIKaHHA.
T

=% el

. S—

Puc.19

KonTponbnas padora Ne 3.
Bapuanrt 8.

308. B BepmmHAaX KBajapaTa HaXOAATCA OAMHAKOBBIE 3apsaasl Q1 = 02 = 03 = 04 = 8 - 1077 K. Ka-
KOl oTpunaTenbHbIi 3apsa  Hy)KHO IIOMECTUTH B IIEHTPE KBaJApaTa, 4To0bI CHjla B3aMMHOTO OTTaJl-
KHMBaHUS MOJIOKUTEIBHBIX 3apsi/IOB ObLIa YpaBHOBEIIEHA CHIJION NMPUTSIKEHUS OTPULIATEIBHOIO 3apsi-
ma?

318. YeTBepTh TOHKOIO KOJIbLIA paguycoM R = /() cm HeceT paBHOMEPHO paclpeneaeHHbIN 3apsn O
= 0,05 mxKn. OnpenenuTs HANPSKEHHOCTh EDJIEKTPUUYECKOTO TMOJIs, CO37aBaeMOT0 pacipeieseH-
HBIM 3apsI0M B Touke O, COBIAAOLIEHN C LIEHTPOM KOJIbIIA.

328. Ha nByx koakcHagbHBIX O€CKOHEUHBIX IMUIUHApPAX paauycamu R u 2R paBHOMEpHO pacmpeje-
JIEHBI 3aps/Ibl C TOBEPXHOCTHBIMHU IJIOTHOCTAMHU o U o2(puc. 20). TpeGyercs: 1) ucnonb3ys teopemy
Octparpaackoro-I'aycca: HaliTH 3aBUCUMOCTD E () HamnpsyKEHHOCTH JIEKTPUUECKOro MOJs OT pac-
crosaus ans tpex oonacteit: I, I u IIL. Ipunsats o; = - 20, 62 = ¢, 2) BEIYUCIUTD HANPSKEHHOCTD F
B TOYKE, YAAICHHON OT OCH LIMJIMHIPOB HA PACCTOSHUE 7, U yKa3aTh HalpaBieHue Bexropa E. Ipu-
HATh 0 = 50 uKn/m’, r = 1,5 R ; 3) moctpouts rpadux  E (7).

338. [Tone 0Opa30BaHO TOYEUHBIM JIUIIOJIEM C DJIEKTPUUECKUM MOMEHTOM p = 200 nKn - m. Onpene-
JUTHh Pa3HOCTh NOTEHUUaNoB U OBYX TOYEK IO, PACHOJOKEHHBIX CUMMETPUYHO OTHOCHUTEIBHO
JIAIIOJS Ha €T0 OCH Ha PacCTOSAHUM » = 4() cm OT LEHTpa JAHUIOJI.

348. B ogHOpOIHOE ANEKTPUUYECKOE TMOJIe HAMpPsKeHHOCThIo £ = 200 B/m BrnetaeT (BIOJb CHUIOBOM
JIUHUHN) AJIEKTPOH CO CKOPOCThIO vp = 2 Mm/c. OnpenenuTs pacCTossHUE £, KOTOPOE MPOUIET DJIeK-
TPOH JI0 TOYKH, B KOTOPOH €ro CKOpOCTh OY/ET paBHA MOJOBHHE HAYaJIbHOM.

358. [IBa MeTaimmnuecKkux mapuka paguycamMu R; = 5 cuuR; = 10 cm umerot 3apsiasl Q7 = 40 uKn n
0> = - 20 nKn cootBercTBeHHO. HaliTn sHepruto W, koTopas BBIIEIUTCS IIPU pa3psje, €CIU LIaphbl
COETMHUTH MPOBOTHUKOM.

368. Ilpu BKIIOUEHHH JIEKTPOMOTOpa B CeThb ¢ HanpsbkeHueMm U = 220 B on notpebisietr Tok [ = 5 4.
Onpenenutb MOITHOCTH, MOTpedsemMyo MoTopoM, U ero KIIJ[, ecnu comporuBieHne R 0OMOTKH
MoTOpa paBHO 6 Om.

378. OnpenennuTts KOJINYECTBO TEMIOTHI (), BhIAENMBIIEECS 3a BpeMs ¢ = /() ¢ B IPOBOJHUKE COIPO-
tuBsieaneM R = 10 Om, ecnv criia TOKa B HEM, paBHOMEPHO YMEHbBIIAsICh, U3MeHUIach oT I; = 10 A
no 1> = 0.
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KontponbHas padota Ne 4.
Bapuanr 8.

408. Ilo Tonkomy kombiy TeueT Tok I = 80 A. OnpenenuT MarHUTHYIO UHAYKLHIO B B Touke A,
paBHOYIAJIEHHOM OT TOYEK KoJbIla Ha paccrosinue r = 10 cM (puc. 21). Yron o = /6.

418. Tonkoe mpoBosIee Koabllo ¢ TokoM | =40 A momernieHo B 0JHOpOIHOE MarHuTHOE 1oJe (B =
80 mTm). [1nockocTs KoNblIa MEPIEHIUKYNIApHA JIMHUAM MarHUTHOW HHIyKIuU. Pangnyc R komnbia
paseH 20 cm. Haiitu cuity F, pactsruaroniyto KoJiblo.

428. CronomHoi munmuHap paguycom R =4 cM u BeicoToit h = 15 ¢cM HeceT paBHOMEpPHO pacrmpee-
JNeHHbIH o 06bemy 3apsaa (2 = 0,1 mx Kn/m?). Liunmuuap spamtaercs ¢ yactotoit n = 10 ¢! otHOCH-

TEJIBHO OCH, COBIAJAONIEH C €ro reoMeTpuueckoil ocbto. HaliTh MarHUTHBIM MOMEHT Pm LMIMHIPA,
00yCIIOBJIEHHBIH €T0 BpallleHUEM

438. Anbda-yactuia, npoiis yCKOpSIOIIYI0 pa3HOCTb oTeHuanos U, cTana ABUraTbcs B OJIHOPOI-
HOM MarHuTHOM niose (B = 50 m Ti) mo BuHTOBOM THMU ¢ miaroMm h =5 cmM u  pagumycom R =1 cm.
OnpeaenuTs yCKOPSIIOILYIO pa3HOCTh MOTEHIIMANI0B, KOTOPYIO IIPOIILIa anb(a-yacTuna.

448. TIpoToH mpoIIesl HEKOTOPYIO YCKOPSIIOUIYIO Pa3HOCTh MOoTeHInaaoB U U BIETEN B CKPEIICHHBIC
MOJI MPSMBIM YTJIOM OJHOpOoAHbIE moia: MarHutHoe (B =5 mTn) u anexkrpuueckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTeHIIMANOB U, €ciIi IPOTOH B CKPEIIEHHBIX MOJIAX ABMXKETCS MPSMOJIMHEH-
HO.

458. B ogHOPOJHOM MarHUTHOM MOJI€ NMEPHEHIUKYISIPHO JUHUSAM MHAYKLIHN PACIIOJIOKEH TIOCKUN
KOHTYp miomansio S = 100 cm?. TlojjepskuBas B KOHType MOCTOSIHHYIO culy Toka [ = 50 A, ero
NepPEeMECTHIIM U3 M0JI1 B 00JacTh MPOCTPAHCTBA, IJe Moyie oTcyTcTByeT. OnpeaenuTs MarHuTHYIO
UHAYKIHIO B 1ojs, eciy npu nepeMenieHny KOHTypa Oblia coBepiieHa padora 4 = 0,4 JIx.

468. [IpsiMoit ipoBOAIINN CTepKEHD JUTMHON £ = 40 CM HaXOAUTCS B OAHOPOJHOM MAarHUTHOM I10JIE
(B =0,1 Ta). KoHupl cTepkKHS 3aMKHYTHI THOKUM ITPOBOJIOM, HaxoJsAmuMcst BHe noisi. ConpoTus-
nenue Bcer nenu R = 0,5 Om. Kakas momHocTh P noTpedyercst A/l paBHOMEPHOTO NEepEMEIeHuUs
CTEp>KHS NEPIEHINKYIAPHO JIMHUSAM MAarHUTHON MHIYKIIMU CO CKOPOCThIO 0 = 10 M/c?

478. llenb cOCTOMT U3 KAaTyIIKH UHAYKTUBHOCTBIO L = 0,1 'H 1 wucrouHuka Toka. McTOuyHUK TOKa
OTKJIFOUMJIM, HE pa3pblBas Lenu. Bpems, yepe3 koropoe cuia Toka ymensimures 10 0,001 nepsoHa-
YalbHOTro 3HaueHus, paBHO ¢ = 0,07 c. OnpeaennuTs CONPOTUBIICHUE KAaTYIIKH.
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KonTtponsHas pabora Ne 3.
Bapuant 9.

309. Ha paccrosinuu d = 20 cm Haxomarcs ABa TOYeUHBIX 3apsana: O; = -50 nKn uQ> = 100 uKn.
Onpenenuts cuity F, neictByromlyto Ha 3apsg O3 = -10 nKn, ynaneHHbI 0T 000X 3apsi0B HA O/H-
HAKOBOE PaccTOsiHUE, paBHOE d.

319. 1o ToHKOMY KOJIBIy paBHOMEpHO pacnpezeieH 3apsaa O = 10 nKn ¢ nuHeHON IIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HaAIPSHKEHHOCTh £ 3JIGKTPUYECKOTO TOJIs, CO3/1aBaeéMOro pacipeieieH-
HBIM 3apsi/IOM B TOUKE A, Jiexallleld Ha OCH KOJIbLla U yJAJICHHOM OT €ro LIEHTpa Ha PacCTOsSHUE paB-
HOE pajinycy KoJblia.

329. Ha nByX KoakcHadbHBIX O€CKOHEUHBIX IMUIUHAPAX paauycamMud R U 2R paBHOMEPHO pacmpeje-
JIEHBI 3apsA/bl C TIOBEPXHOCTHBIMU IJIOTHOCTAMHU o U g2(puc. 22). Tpedyetcs: 1) ucnonb3ys Teopemy
Octparpaackoro-I'aycca: HaliTH 3aBUCUMOCTD £ () HampsHKEHHOCTH JIEKTPUUECKOro MOJs OT pac-
crosiaus s Tpex obnacreit: I, I u L. IlpunsaTs o; = 6, 62 =- ¢, 2) BBIYUCIUTH HANPSHKEHHOCTh £ B
TOUKE, yIaJeHHON OT OCH IIMJIMHAPOB HAa PACCTOSHUE 7, U YKa3aTh HampasiieHue Bekropa E. [Ipunsare
o = 60 uKn/m?, r = 3 R ; 3) moctpouts rpadux  E (7).

339. DaekTpuueckoe mnojie 06pazoBaHO OECKOHEUHO UIMHHOMN 3apsKEHHOM HUTBIO, JIMHEHHAs TUIOT-
HOCTB 3apsifa Kotopout © = 20 nKn/m. Onpenenauts pa3HoCcTh NoTeHIManoB U IBYX TOYEK IOJIS, OT-
CTOSIIIIMX OT HUTH HA PAcCTOSIHUU 1] =8 emurz = 12 cm.

349. DnekTpuuecKoe mojie CO3aH0 OECKOHEYHOU 3apsyKeHHOW MPSIMOM JIMHUEH ¢ paBHOMEPHO pac-
npeneneHHbIM 3apsaaoM (7 = 10 wKin/m). Onpenenutb KHHETUYECKYI0 SHEPTHIO 773J1eKTPOHA B TOUKE
2, ecnu B Touke 1 ero kunernueckas sueprusi 7; = 200 3B (puc. 23).

359. TlpocTpaHCTBO MEXIy IJIACTHHAMM IIOCKOTO KOHAEHCATOpa 3alOJHEHO IABYMS CIOSMH IH-
JIEKTPUKA: CTEKJIA TONIUHON d; = (0,2 cm u cnoeM mapaduHa TonmuHon d2 = 0,3 cm. Pa3HOCTH TIO-
TEHIMANO0B Mexay oOknaakamu U = 300 B. Onpenenutb HANPSKEHHOCTh £ TOJS U MaJeHue MOTeH-
[[Maa B KayKJIOM U3 CJIOEB.

369. B cetp ¢ Hanpsbkenuem U = /00 B noaxIIOUMIN KaTyHIKy ¢ CONpoTHBIEHHEM R; = 2 kOm u
BOJIbTMETp, COEUHEHHBbIE NocienoBarenbHo. [lokazanue BonbT™Merpa U; = 80 B. Korna kaTtyuiky
3aMEHMJIN IPYrod, BOJIbTMETp nokaszan Uz = 60 B. Onpenenurs CONpOTUBIIEHUE RoIPYrol KaTyIIKH.
379. Cuina Toka B 11enu U3MeHseTcs 110 3aKoHy / = [psinwt. OnpenenuTb KOJIU4ecTBO TEIIOThI, KOTO-
poe BBIIETUTCS B IPOBOJHUKE CONpOoTUBIeHuEeM R = /0 Om 3a BpeMs, paBHOE YETBEPTH nepuoaa (ot
ti=0not>=TM4,tne T= 10 c).

KonrtponsHast padora Ne 4.
Bapnanr 9.

409. ITo n1ByM O€CKOHEUHO UIMHHBIM, MPSMbIM NapauieIbHbIM POBOJIaM TEKYT OJIMHAKOBbIE TOKH |
=60 A. Onpenenuts MarHUTHYIO HHIYKIMIO B B Touke A (puc. 24), paBHOYIaI€HHON OT MPOBOJIOB
Ha pacctosgaue d = 10 cMm. Yron f = n/3.

419. KBaspaTHas paMKa U3 TOHKOTO MPOBOJIa MOXET CBOOOHO BpaIaThCsl BOKPYT TOPU30HTATBHOM
OCH, COBNAJAIOIICH ¢ OMHOU U3 cTOpOoH. Macca m pamku paBHa 20 r. Pamky momecTunu B OJTHOPOI-
Hoe marHuTHoe noje (B = 0,1 Tn), HanpaBieHHOe BepTUKaIbHO BBepX. OnpeaenauTs yroi o, Ha Ko-
TOPBIN OTKJIOHUJIACH paMKa OT BEPTUKaIM, Koraa no Hell mponyctiiiv Tok [ = 10 A.
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429. 1o noBepxHOCTH nucka paanycoM R = 15 cm paBHOMepHO pacnpenenen 3apsa Q = 0,2 mk K.
Jluck Bpamiaercs ¢ yrioBoi ckopocThio ® = 30 paj/c OTHOCUTENBHO OCH, MEPIEHIUKYIISIPHON TI10C-
KOCTH JTUCKA M MPOXOAIIeH yepe3 ero 1eHTp. OnpeneanTs MarHuTHBI MOMEHT Pm, 00YCIIOBICHHBIN
BpalllEHUEM JIMCKa.

439. Non c xunernueckoii sueprueit T = 1 k3B momnan B ogaopoanoe MmarautHoe mnojie (B =21 m To)
U CTaJl IBUraThCsl IO OKPYKHOCTU. OINpeneauTh MarHUTHBI MOMEHT Pm YKBUBAJIEHTHOI'O KPYTOBOTO
TOKA.

449. MaruutHoe (B =2 mTn) u snekrpuueckoe (E = 1,6 kB/M) nonst conanpasieHsbl. HepHeHm/IKy-
nsipHO BekTopaM B n E Bieraer s1ekTpoH co ckopocThio v = 0,8 Mm/c. OnpeaenuTh yCKOpeHue a-
3JIEKTPOHA.

459. [Inockuii koHTYp ¢ TokoM [ = 50 A pacnosioxkeH B OJHOPOAHOM MarHuTHoM nojie (B = 0,6 Tn)
TaK, 4YTO HOPMaJib K KOHTYpY MEPIEeHIUKYISIpHA JIMHUSAM MarHUTHOW MHAYKUUU. Onpeaenuts pado-
Ty, COBEPIIAEMYIO CHJIaMU I10JIs1 [IPU MEJJIEHHOM IIOBOPOTE KOHTYpa OKOJIO OCH, JIeXKallled B MJI0CKO-
CTU KOHTYpa, Ha yroJ o = 30°.

469. TIpoBonouHklii KOHTYp miomanbio S = 500 cm? u conpotusienueM R = 0,1 OM paBHOMEPHO
BpalllaeTcs B OJHOPOIHOM MarHuTHOM nofie (B = 0,5 Tm). Och BpalieHus JeKUT B MIIOCKOCTU KOJIb-
1a U NEepHeHAMKYISpPHA JMHUAM MarHUTHOM MHAYKUMU. OnpenenuTh MaKCUMaJbHYIO MOIIHOCTb
Prax, HE0OXOIUMYIO JUIsI BpALIEHHUS] KOHTYpa € YIII0BOM CKOpOCThio @ = 50 paj/c.

479. VIcTOYHMK TOKA 3aMKHYJIU Ha KaTylKy conpotuBieHueM R =10 OM u UHIYyKTUBHOCTbIO L =
0,2 I'n. Yepes kakoe BpeMsi cuila TOKa B 1ienu JoCTUrHET 50% MakCUMaJIbHOTO 3HAYEHUS?

An
N
" V= \
N
e Nad
2k \
4 N
s ®
Puc.24
4cemectp

KontponbHas pabora Ne 5
Bapmuanr 0.

1. YcranoBka juist HabmroieHus Koser] HproToHa ocBenaeTcss HOpMaIbHO IMaIal0IIMM MOHOXPOMATH-
geckuM cBeToM (A = 590 uM). Paguyc kpuBHU3HBI R JTUH3BI paBEH 5 CM. ONMPENEIUTh TONIIUHY d3 BO3-
JYIITHOTO MPOMEXYTKa B TOM MECTE, T/I€ B OTPAKEHHOM CBETE HAOJIIOTACTCS TPEThE CBETIIOE KOJBIIO.
2. Paccrostane mMexnay mTpuxamu audpakinuoHHon pemetku d = 4 MkMm. Ha pemeTky mamaet Hop-
MaJbHO CBET C JUIMHOW BOJHBI A = 0,58 MkM. MakcuMyM Kakoro HauOOJBIIETO MOPsAIKa JaeT dTa
pemerka?

3. Ilydok cBeTa majaeT Ha IMIOCKOMAPALICIBHYIO CTEKISHHYIO TUIACTUHY, HIDKHSS TTOBEPXHOCTH KO-
TOpo HaxoaAuTcs B Boje. [Ipu kakom yriie najieHus eg CBET, OTPAKEHHBINA OT T'PaHUILIbI CTEKIIO — BO-
na, OyJIeT MaKCUMaJIbHO TIOJIIPU30BaH?

4. PenTUBUCTCKHM MPOTOH 00Jafall KHHETUYECKON YHEPTHel, paBHOW YHEPTUU TTOKOS. OTMPEICIUTh,
BO CKOJIBKO Pa3 BO3pPACTET €r0 KMHETHYECKas YHEPTHs, €CITH €T0 UMITYJIbC YBEITUYHUTCS B 1 = 2 pasa.
5. CpejHsis DHEpreTHUecKas CBETUMOCTh R moBepxHocTH 3emiu paBHa 0,54 Jx/(cm?* mun). Kakosa
JOJKHa ObITH TemrepaTypa 7 MOBEpXHOCTH 3€MIIM, €CJIM YCIOBHO CUMUTATh, YTO OHA M3IY4aeT Kak
cepoe Teno ¢ KodddunueHToM 4epHOTH at=0,257?

37



6. Ha nuHKOBYIO MJIaCTHHY HAINpaBJIeH MOHOXPOMATHYECKUM My4OK cBeTa. POTOTOK MpeKpalaeTcs
pu 3a7ep>KuBaroneil paznoctu norenimanos U = 1,5 B. Onpenenuts AWHY BOJHEI A CBETa, Maja-
OILIETO HA MJIACTUHY.
7. OnpenenuTb UMIYIIbC pe SJCKTPOHA OTJAAUM, eciu GOoTOH ¢ sHepruei €1 = 1,53 MaB B pesynbra-
TE€ paccesHusl Ha CBOOOTHOM 3JIEKTPOHE MOTEPST 3 CBOCH SHEPTUU.
8. ToyeuHbIif UCTOYHUK MOHOXPOMATHIECKOTO (A = 1 HM) U3ITydeHus: HaXOAUTCS B IEHTpe chepuye-
CKOM 3auepHEeHHOM K00kl paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE JIaBJIICHUE p, IPOU3BOINMOC
Ha BHYTPEHHIOIO TOBEPXHOCTH KOJIOBI, €CJIM MOIIHOCTh UCTOYHUKA P = 1 kBT.
Kontponbnas padota Ne 5.

Bapuanr 1.

1. Mexay CTeKJISIHHOM IUIACTUHKOM U JIe)Kallle Ha HE MJIOCKOBBIMYKJIONW JIMH30M HAXOAUTCS KU~
KocTh. HaliTu mokasaTesnb npeaoMIIeHUs )KUJIKOCTH, €CJIH PAINYC 73 TPEThEro TEMHOT'O KOJIbIIa
HproToHa npy HAOIIOACHUHN B OTPAXKEHHOM CBETE C IJIMHOM BOJIHBI A = 0,6 MkM paBeH 0,82 mM. Pa-
JIMyC KpUBU3HBI JIMH3BI R = 0,5 M.

2. Kakoe naumensbIiee Yucio Npin IITPUXOB JOJKHA COAEPKATh TUGPAKIIMOHHAS PEIIeTKa, YTOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO ObUIO BUJIETh Pa3/EibHO JIBE JKEIThIC JTUHUU HATPUS C JJIMHAMU
BoTH A1 = 589,0 aM 1 A2 = 589,6 um ? KakoBa jymHa £ TakoW PEIIeTKH, €CIIA IMTOCTOsIHHAS PEIICTKH
d =5 Mkm?

3. [lnactuHKy KBapIa TONIUHON d =2 MM MOMECTHJIM MEXy MapajieIbHbIMU HUKOJISIMU, B Pe-
3yJbTaTEe YETO MIOCKOCTh MOISPU3AMKA MOHOXPOMATHYECKOTO CBETa TOBEPHYJIACh Ha yrou ¢ =53°.
Kakoii HauMeHbIIel TOMMIHUHBI dmin CIIEAYET B3ATh IJIACTUHKY, YTOOBI MOJIe 3pEHUS MOJIIPUMETpa
CTaJ0 COBEPIICHHO TEMHBIM?

4. Yacruna ABHKETCS CO CKOPOCTBIO 0 = ¢/3, THe ¢ — CKOpOCTh cBeTa B BakyyMme. Kakyto 1ot
SHEPTUHU MOKOS COCTABJISIET KUHETUYECKas YHepTus?

5. Beuucautb UCTUHHYIO Temiiepatypy 7' BobppaMoBOii pacKaJeHHO JIEHTHI, €CIIU PaIuallMOHHON
UPOMETP MOKa3bIBaeT TeMieparypy 7Tpax = 2,5 kK. IIpuHATH, 4TO moromarenbHas CioCOOHOCTh
IUTs BOJIb(paMa He 3aBUCUT OT YacTOTHI U3NydeHus U paBHa  o; = 0,35.

6. Kpacnas rpanuna ¢potoaddexra mis mukia 4o =310 am. Onpeaenuth MaKCUMaIbHYIO KHHETH-
YECKYIO SHEPTUIO Tmax (OTORIEKTPOHOB B ANEKTPOH-BOJIBTAX, €CIIM HA IIMHK MAJIaeT CBET C JITUHOM
BOJIHBI 4 = 200 HM.

7. ®oton nipu 3 dexte Komnrona Ha cBOOOTHOM 37EKTpOHE ObLT paccesH Ha yron ¢ =n/2. Omnpene-
NUTH UMITYIIC p ( B MdB/c)?, npuoOpeTeHHbIi 31IeKTPOHOM, €CIH SHEPrUsl (POTOHA 10 PACCETHUS
obuta €1 = 1,02 MbB.

2 1M»5B/c — equHUTIA UMITyJIbCA!
1,60x 10713 /e

3 :5,33X10722K2-M/()
3x10°m/c

1 MsB/c =

Konrpoabnas padora Ne S.
Bapuanr 2.

1. Ha ToHKy!O IJIEHKY B HapaBJIE€HUH HOPMAJIU K €€ IIOBEPXHOCTH N1aJJa€T MOHOXPOMAaTHYECKHM
cBeT ¢ UIMHON BoJIHBI A = 500 HM. OTpa)keHHBIN OT HEee CBET MaKCUMaJIbHO YCHJIEH BCIEI-
CTBHE UHTEP(EPEHIINH.
2. KonrpoabHnas padora Ne S.
Bapuanr 3.
1. Paccrosiaue L ot mienet 1o 3kpana B onbiTe FOHra paBao 1 M. Onpenennts paccTOsSHHE MEXTY
IIEJISIMM, €CITU Ha oTpe3ke JUMHOM £ = 1 cM ykiaasiBaetcs N =10 TeMHbIX HHTepPEepEeHIIMOHHBIX TO-
noc. Jlimaa BoaHBI A = 0,7 MKM.
2. Ha nudpakiimOHHYIO pEIIeTKY MaJgaeT HOPMalIbHO MapajuleIbHbIH mydok Oenoro ceera. CHeKTpshl
TPETHETO U YETBEPTOTO MOPSIIKA YACTUYHO HAKJIAABIBAIOTCS ApYr Ha Apyra. Ha kakyro JuMHY BOJIHBI
B CIIEKTpE YETBEPTOTO MOPsIIKAa HaKIaApIBaeTCs rpanuna (A = 780 HM) crieKTpa TpeThero nopsiaxa?
38



8. OmpenenuTh SHEPTeTHUECKYI0 OCBEIIEHHOCTD (00Jy4eHHOCTh) E. 3epKabHOM MOBEPXHOCTH, €CITH
JIaBJIEHUE p, IPOU3BOANMOE H3ilydueHueM, paBHo 40 mxlla. M3nydyeHne nagaer HOpManbHO K I10-
BEPXHOCTH.

KontponbHas padora Ne 5.
Bapuanr 4.

1.Ha cTexasHHYIO IJIaCTUHY 10J0’KEHA BBINYKJIOW CTOPOHOM NJIOCKOBBINYKJas auH3a. CBepxy
JWH3a OCBEIIEHA MOHOXPOMATHYECKUM CBETOM JIHMHON BOJHB A=500 M. Halitn panmyc
RnuH3bI, ecin paJuyCc 4E€TBEPTOTrO, TEMHOTO Kojblla HpIOTOHA B OTpa)k€HHOM CBETE ry= 2
MM.

2.Ha nudpakimonHyto pemerky, coaepxaniyro 7 = 600 mTpuxoB Ha MIJUTUMETD, TaacT HOPMaJIb-
HO Oenblil cBeT. CrieKTp mpoenupyeTcsl IOMEUIEHHOW BOIM3M PELIETKU JIMH30M Ha 3kpaH. Onpene-
JUTh 1IUHY { CIIEKTpa IEPBOro MOpPsAKa Ha SKPaHe, €ClIM pacCTOSHUE OT JIMH3BI J0 3KpaHa L=1,2m.
['panu1ibl BUIMMOTO crieKTpa: A= 780 HM, Agp = 400 HM.

3. Ilpu mpoxokaeHun cBeTra uepe3 TpyOKy namuHO#M £1 = 20 cM, coxepiKallyr pacTBOp

3. KBaplieByto MIaCTUHKY TOMECTHIIN MEXKIY CKPELIEHHBIMUA HUKOJsAMU. [Ipy kakoil HauMeHbIei
TONMIUHE dmit KBAPLIEBOH TUTACTHHBI ITOJIE 3PEHUS MEKAY HUKOJISIMH OYyeT MaKCUMaJIbHO TPOCBETIIE-
Ho? [locTosiHHAs BpalieHus o KBapla paBHa 27 rpaji/ MM.

4. ITpu kakoit ckopocTH B (B ZOJISIX CKOPOCTH CBETA) PEISATHUBUCTCKAs Macca JIF0OOW YaCTHIIBI Belle-
cTBa B 11 = 3 pasa OoJbIIIe MacChl TTOKOS?

5. Temnepatypa adbcostotHo uepHoro tena T =2 kK. Onpenenuts JUIMHY BOJIHBI Am, HA KOTOPYIO
HOPUXOJUTCA MAKCUMYM SHEPIMH U3IY4YEHUs, U CHEKTPAJIbHYIO IIJIOTHOCTh SHEPreTUYECKON CBETHU-
MOCTH (U31y4aTeIbHOCTH )(T,T)max AJIS1 3TOM JJIMHBI BOJIHBI.

6. ®otoH ¢ sHeprueit € = 10 3B nagaeT Ha cepeOpsAHYIO IUIACTHHY U BbI3bIBaeT GpoTodpdekt. Onpe-
JIEJIUTh UMITYJIbC p, TIOTyUYEHHBIN MIJIACTUHOM, €CIM MPUHSATH, YTO HAIlpaBJICHUs ABMXKEHUS (DOTOHA U
(boTO3eKTpOHA JIeXkKaT Ha OJAHOM NMPsIMOH, MEePIEeHAUKYIIPHONH TOBEPXHOCTH IJIACTHH.

7. Kakast nons sHepruu GporoHa npuxoautcs npu 3¢ dexre Komnrona Ha 351eKTpOH OTAAYH, €CITU
paccesiiue GOTOHA MPOUCXOANT Ha yroi ¢ = 1/2? Dueprust poToHa 10 paccesuus €1 = 0,51 MaB.
8. OmnpenenuTh K03(Q(HUIUEHT OTPAKEHUST P IOBEPXHOCTHU, €CIIH MTPHU SIHEPIeTUUECKOM OCBEIIEHHO-
ctu E. = 120 Bt/M? naBieHne p cBeTa Ha Hee oka3zasock paBHBIM 0,5 MkI]a.

OnpeaenuTb MUHUMATIbHYIO TONIIUHY dmin IJICHKH, €CITU MI0Ka3aTeNb IPETOMIICHUS MaTepraa
IIeHKku n = 1,4,

2. Ha moBepXHOCTb JU(PPAKIIUOHHON PELIETKH HOPMAJILHO K €€ MOBEPXHOCTH 1a/1aeT MOHOXPOMATH-
yeckuil ceT. [locTosiHHAs AUPPaKIIMOHHON pemeTk B 1 = 4,6 pa3a 00Jbllie JJIMHBI CBETOBOM BOJI-
Hbl. Haiitu obuiee unciao M nudpakiMOHHBIX MAaKCUMYMOB, KOTOPbIE TEOPETUYECKH MOKHO Ha0JIIO-
JIaTh B IaHHOM CITy4ae.

3. ITapayuienpHBIN Ty4OK CBETA MEPEXOAUT U3 INIMIIEPUHA B CTEKJIO TaK, YTO IIyYOK, OTPAKEHHBIA OT
TPaHULbI pa3/iena TUX CPell, OKa3bIBAETCA MAaKCUMaJIbHO MOJIIPU30BaHHBIM. ONIpeenuTh yroi y
MEXy MAJAIOLIUM U NIPEJIOMIIEHHBIM ITy4YKaMH.

4. Ilporon ¢ kuHeTnyeckou sHepruen 7' = 3 ['3B npu TopMoKkeHNH OTEPST TPETh ITOM SHEPIUH.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHWICS PENATUBUCTCKAN UMITYJIbC (i-4ACTHIIBL.

5. Yepnoe teno numeet temmneparypy 71 = 500 K. Kakoa 6ynet temneparypa 7> Tena, €ciu B pe-
3y/bTaTe€ HArpPEBaHUs NOTOK U3ITyUYEHUS YBEIMUUTCA B 11 = 5 pas?

6. Ha moBepXxHOCTh Kayus majiaeT CBET ¢ JUIMHOU BOJHBEI A = 150 HM. OnpeneanTs MaKCHMaIbHYIO
KUHETHUYECKYIO SHEPTHIO Tmax (POTOIIEKTPOHOB.
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caxapa koHuneHtpauued C1= 10%, MI0CKOCTh MOJSIPU3aLUN CBETA IOBEPHYIACh HA YIrOl @1
= 13,3°. B npyrom pactBope caxapa, HaJIUTOM B TpyOKy [iuHOM {2=15 cM, MJIOCKOCTbH
MOJISIPU3allMU MMOBEPHYJIACh Ha yroia @2 = 5,2°.0npenenuts KoHleHTpanuo C2 BTOPOro pacTBO-
pa.
4. OnpenenuTh OTHOIIEHUE PEIATUBUCTCKOTO UMITYJIbCA p-3JIEKTPOHA C KHHETUYECKOM sHepruen T
=153 K KOMITOHOBCKOMY UMITYJIBCY MoC JIEKTPOHA.
5. Onpenenuts Temneparypy 7' ¥ JHEPreTUYECKy0 CBETUMOCTh (M3J1y4aTelbHOCTh) R.a0COMIOTHO
YEPHOTO TeJIa, eCIM MAKCUMYM DHEPTUU U3ITYUCHHS IPUXOJAUTCS HA JJIUHY BOJHBI A,,— 600 HM.
6. Ha ¢doTosnmeMeHT ¢ KaToa0M M3 JIUTUS NajaeT cBET ¢ AAuHON BoaHB A=200 HM. HaliTh
HauMEHbIllee 3HAUYCHHUE 3aJePKUBAIOIIECH Pa3HOCTU NOTEHIUATIOB Upin , KOTOPYIO HY’)KHO TIpH-
JOXHUTh K (OTOIIEMEHTY, YTOOBI MPEeKpPaTUTh (POTOTOK.
7. OnpenenuTh  MaKCHUMajdbHOE  U3MEHEHHE  JJIUHBI BOJHBI (AA)max IPU KOMITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX 3JIEKTPOHAX U CBOOOIHBIX MPOTOHAX.
8. JlaBmenue cBeTa, NPOM3BOJMMOE Ha 3€pKaJbHYIOINOBEPXHOCTh, p = 5 mlla. Onpenenutsb
KOHIICHTPAIUIO 729 POTOHOB BOIM3U MOBEPXHOCTH, €CIIH JJIMHA BOJIHBI CBETA, MAJAIONIETO Ha I0-
BEPXHOCTh, A = 0,5 MKM.

KonTponsnas padora Ne 6.

Bapuant 0.

1. HeB030y»I€HHBII aTOM BOJIOPO/A MOTJIOMIACT KBAHT M3JIYYEHUs C ATUHOU BONHBI A = 102,6 HM.
Beraucnutse, mone3ysick Teopueit bopa, paanyc » 3neKTpOHHOH OpOUTHI BO30YKISHHOTO aTOMa BOJIO-
pona.

2. Berauciuth HanboJiee BEPOSTHYIO IEOPOHICBCKYIO JJIMHY BOJHBI A MOJIEKYIT a30Ta, COJIEPKAIIIX-
csl B BO3/yX€ MPU KOMHATHOM TemIiepaType.

3. OueHUTH C MOMOILIBI0 COOTHOIIEHUSI HEOTIPEAETIEHHOCTE MUHUMAJIbHYIO0 KHHETUYECKYIO SHEPTUIO
3IEKTPOHA, IBUXKYIIerocs BHyTpH cepsl paaunycom R = 0,05 Hm.

4. Yactuna HaxoauTcs B OSCKOHEYHO TITYOOKOM, OJHOMEPHOM, MPSIMOYTOJBHOM IOTCHIHAIBHOM
amuke. Hailtu oTHomeHue pasHoCTH AEqn+1 COCEIHUX PHEPreTUYECKUX YPOBHEH K dHepruu E, ya-
CTHIIBI B TpeX ciyuasix: 1) n=2; 2)n=35; 3)n — oo.

5. Haittn nepuon nonypacnana 7', paiMOaKTUBHOTO U30TOIA, €CIIM €T0 aKTUBHOCTH 3a BpEMs t=
10 cyr ymenpmmiacek Ha 24 % 10 CpaBHEHUIO C TIEPBOHAYATIBHOM.

6. OnpenenuTs KOJIUYECTBO TEIUIOTHI (), BBIACIAIONIEHCS IPU paciajie paJoHa akTUBHOCTbIO 4 = 3,7
- 10" Bk 3a Bpems ¢ = 20 mun. Kuneruueckas sHeprus T BbUIETAIOLIEH U3 PAJOHA @-YaCTHIIbI PaB-
Ha 5,5 M»aB.

7. Onpenenuts TeroTy (), HEOOXOAUMYIO JUIsl HarpeBaHUs KpUcTaiia Kaiaus maccoit m = 200 r ot
temrnepatypbl 71 = 4 K 1o temneparypsl 72 = 5 K. IIpuHATH XapakTEpUCTHUECKYIO TeMIIEpaTypy
Hebas nnsa kanmust Op = 100 K u cunrtats ycnoBue 7<<®p BHITOIHEHHBIM.

8. OmnpenenuTs JOTI0 CBOOOTHBIX JEKTPOHOB B MeTie mpHu Temneparype 7 = 0 K, sHepruu ¢ koto-
PBIX 3aKJIFOYEHBI B UHTEPBAJIE 3HAYEHUN OT 2 Emax AO  Emax.

KonTponbnas padora Ne 6.
Bapmuanr 1.

1. Beruucnuts no Teopun bopa paguyc ,  BTOpPOil cTaliMOHApHOW OPOUTHI M CKOPOCTh 12 IEKTPO-

Ha Ha 9TOU OpOuTe JIJIs aTOMa BOJIOPO/IA.
2. Onpenenuts sHEpTUi0 AT, KOTOPYIO HEOOXOAMMO JTOMOJHUTEIFHO COOOMIUTH AJIEKTPOHY, YTOOBI
ero je0poiIeBcKas JTMHA BOJTHBI yMeHbIHUIach oT 41 =0,2 MM 10 A =0,1 HM™M.
3. Ucnonb3ys COOTHOIICHHE HEOPEIEeICHHOCTEH, OLIEHUTh HaUMEHbIIIee OIMOKN Av B ompezene-
HUU CKOPOCTH DJIGKTPOHA W TIPOTOHA, €CIIM KOOPJAWHATHI IEHTPAa MAacC ITUX YACTHUI[ MOTYT OBIThH
YCTaHOBJIEHBI C HEONPEIETEHHOCTHIO 1 MKM.
4. DAeKTpOH HAaXOIUTCS B OECKOHEYHO ITYOOKOM, OJHOMEPHOM, MPSMOYTOJIbHOM MOTEHIIMAIBHOM
amuke mupuHod ¢ = 0,1 HM. Onpenenuts B 31€KTPOH-BOJIbTAaX HAUMEHBIIYIO Pa3HOCTh SHEPTETH-
YECKUX YPOBHEH JIEKTPOHA.
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2
5. Onpenenuth, Kakas 10Jisl paMOAaKTUBHOIO U30TOIA 895140 pacnazaeTcsi B TeUEHUE BpEMEHU f = 6

CYT.
6. Maccam =11 ypana 233U B paBHOBECHH C IPOAYKTAMHU €O PACIAA BBIICIAET MOIHOCTL P =
1,07 - 10”7 Br. Haiiti MoisipHYI0 TemnoTy Om, BBLICISEMYIO YPAHOM 3a CPEJHEE BPEMs KU3HH T
aTOMOB ypaHa.
7. BBIUMCIUTB XapaKTepUCTUUECKyIo Temneparypy Op Jlebas nms skenesa, ecnu rpu tremneparype 7'
= 20 K mossipHast TermoeMKocTh xene3a Cm = 0,226 Jx/K-monb. YenoBue  7<<@®p cuuTaTh BhI-
MTOJTHEHHBIM.
8. 'epmanueBbIil KpucTami, mupuHa AE 3anpeiieHHoi 30061 B KoTopoM paBHa 0,72 3B, HarpeBaroT
ot temneparypsl ¢t = 0° C go temneparypsl £, = 15° C. Bo ckoJIbKO pa3 BO3pacTeT ero yeiabHas Mpo-
BOJIUMOCTB?

KonTpoabnas padora Ne 6.

Bapuant 2.

1. Boruncnuts 1o Teopun bopa nepuos 7' BpalieHUs JIEKTPOHA B aTOME BOJOPO/1a, HAXOSIIErocs B
BO30Y)KJICHHOM COCTOSIHHH, OTIPE/ISIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=>2.

2. Ha cKOJIbKO TIO OTHOIIEHUIO K KOMHATHOM JOJIKHA MU3MEHUTHCA TeMIleparypa HealbHOro rasa,
4TOOBI AeOpONIeBCKas JJIMHA BOJIHBI A €ro MOJIeKys yMeHbiuinach Ha 20 %?

3. KaKoBa JIOJDKHA OBITh KMHETHYECKas SHEeprust T MpOTOHA B MOHOPHEPTETUYECKOM ITYYKE, UCTIOJb-
3yeMOro I UCCiIeI0BaHus CTPYKTYPHI ¢ TUHeHHbIMU pasmepamu £ = 107 3cm?

4. Yactuna B OECKOHEYHO TJIyOOKOM, OJJTHOMEPHOM MPSIMOYTOJIbHOM MOTEHIIMAIBHOM SIIUKE IUPH-
HOU ¢ HaxoauTcsa B BO3OykJaeHHOM coctosiHuu (n = 3). OnpenenuTb, B KaKuX To4ykax uHTepBana (
<x<{ IJIOTHOCTHh BEPOSATHOCTH HAXOXICHHS YACTUIIBI UMEET MaKCUMAJIbHOE 1 MUHUMAJIbHOE 3HAYe-
HUSL.

5. AxkTuBHOCTH A HeKOTOporo usotona 3a Bpems ¢ = 10 cyr ymenpmmnach Ha 20 %. Onpenenursb
nepuos nonypacnaaa 7', 3TOro u3oTona.

6. OnpeienuTh YHEPTUIO, HEOOXOAUMYIO s pasjeieHus sapa ’Ne Ha jBe a-yacTHIbl U 8apo 2C.
DHepruu CBA3M Ha OJIMH HYKJIOH B SIApax 20Ne, “He u '’C paBHbI cooTBeTCTBEHHO 8,03; 7,07 u 7,68
M>5B.

7. Cuctema, coctosimas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCLHILISTOPOB, HAXOMUTCS TIPH TEMIIE-
parype T = Ok (O =250 K). Onpenenuts 3Hepruto £ cucTeMBI.

8. IIpn HarpeBaHMM KPEMHHMEBOIO KpUCTa/UIa OT TemmepaTypsl /1 = 0° go Temneparypsl 2 = 10° C
€ro yjenbpHasi MPOBOJUMOCTb Bo3pacTaeT B 2,28 pasa. [lo mpuBeIeHHBIM JaHHBIM ONPEIEIUTD LU~
puHy AE 3anpelieHHON 30Hbl KpUCTaIlIa KPEMHHUS.

KontponbHast padora Ne 6.
Bapmuanr 3.

1. OnpenenuTh U3MeHeHUe YHepruu AESEeKTpoHa B aTOMe BOJIOPOJa MPHU U3ITyYEHUH aTOMOM (hOTO-
Ha ¢ yacToToiV =6,28 - 10T 1.

2. TTapannenbHbIN My4OK MOHOSHEPTETHUECKHUX IEKTPOHOB IaJlaeT HOPMAJIBHO Ha AuadparMy B BU-
JI€ Y3KOW IPSIMOYTOJIBHOM 1IenH, mupuHa Kotopoit a = 0,06 MM. OnpeaenuTs CKOPOCTb ITHX JJIEK-
TPOHOB, €CJIM W3BECTHO, YTO HAa dKpaHE, OTCTOAIIEM OT IIeau Ha pacctosHuu ¢ = 40 MM, mMUpUHA
LEHTPaAILHOTO AU(PPaKIIMOHHOTO MakcumMyma b = 10 MKM.

3. Ucnonw3ys COOTHOLIEHUE HEONPEIEIECHHOCTEH, OLUEHUTh HIMPUHY [OJHOMEPHOIO TOTEHIIU-
QIBHOTO SIIMKA, B KOTOPOM MHMHUMAJIbHAsl JHEPrUs MIEKTpoHa Emin= 103B.

4. B npssMOYroJbHONW MOTEHUUAIbHON siMe MHUPUHOHN £ ¢ aOCONIOTHO HEMPOHUIIAEMBIMHU CTEHKa-
Mu (0<x<0) HaXOAUTCS YaCTUIIa B OCHOBHOM COCTOSHUH. HailTm BepoOSITHOCTH WMECTOHOXOX-
JIEHUS DTOU YacTUIBI B o0nactu Vi £ <x<¥% €.

5. OnpenenutbMaccy m W30TOHA 317, HUMEIOIIEro akTUBHOCTH A = 37 I'bk.

6. B ogHOM akTe menenus sapa ypana 2>°U ocBoboxaaercs sHeprus 200 M»dB. Omnpenenuts:1)
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SHEPTHIO, BBIJEISAIONIYIOCS TIPH pacmajie BCeX sIep dTOTO M30ToMa ypaHa wmaccod m =1 kr; 2)
Maccy KaMEHHOTO YIJIs C yJAeNbHOW TenmiaoToi cropanus g = 29,3 MJIx/Kr, 5KBUBaJIEHTHYIO
B TEIJIOBOM OTHOIEHUK 1 Kkr ypaHa 23°U.

7. Mennsbiii oOpaszern; maccoid m = 100 r Haxoautcs nipu Temneparype T1 = 10 K. Onpenenuts
TerioTy (J, HEOOXOAMMYIO JJis HarpeBaHus oOpaszma go Temmepatypsr 7>= 20 K.
MoxXHO NpUHATH XapaKTepUCTUYECKYIO0 Temneparypy Op g meau pasHoit 300 K, a
yciaoBue T <<@pcUuTaTh BHIIIOJHEHHBIM.

8. p-n-miepexop HaxoAWTCs Mo oOpaTtHeIM Hampsbkenuem U= 0,1 B. Ero compoTuBieHue
R;= 692 Om. KakoBo comnpoTuBieHuEe Rrnepexoaa Npu NpsiMOM HampsiKeHUU?

KonTponsnas padora Ne 6.
Bapuanrt 4.

1. Bo ckonbKko pa3 u3MeHUTCs nepuo 1’ BpalleHUe 3JIEKTPOHA B aTOME BOAOPO/IA, €CIIU TIPU Mepexo-
JIe B HEBO30YKJIEHHOE COCTOSIHUE aTOM U3ITy4rJT (DOTOH C AJTUHOU BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYCHUIX KHHETUYCCKOW dHEprun I 3JIEKTPOHA OMIMOKA B ONpECICHUH AeOPOUIIEBCKO
JUTUHBI BOJTHBI ATIO HEPEIATHUBUCTCKON hopMmyre He npesbimaet 10%?

3. Anpda-uyacTuima HaXOIHUTCA BOECKOHEYHO TIIyOOKOM, OJHOMEPHOM, HMPSIMOYTOJbHOM
NOTEHIHAIBbHOM SIIUKe. VICIONb3yss COOTHONMIEHUE HEONPEIEICHHOCTEH, OIEHUTh HIUPUHY
{ smuKa, €CJIu U3BECTHO, YTO MUHUMAJIbHAS SHEPTHUS a-4acTULBI Emin = 8§ M2 B.

4 Yactnma B OECKOHEYHO TIIyOOKOM, OJJHOMEPHOM, MPSIMOYTOJHbHOM IOTEHIIMAIBLHOM SIIHKE
HAXOJIUTCSl B OCHOBHOM COCTOSIHMM. KakoBa  BEpOSTHOCTh W OOHAPY)KCHUsI YaCTHUIbI B KpailHEH
YETBEPTH SALIUKA?

5. HaiiTu cpellHIo0 MPOIO0DKUTEIBbHOCTh )XKU3HH T aTOMa PaJHMOaKTUBHOTO M30TOINA KOOAiIbhTa
so Co.

6. MomHocth P nBurarenss aroMHOro cyaHa coctaBiser 15 Msrt, ero KIIJ panen 30%.
Onpenenuts MECSYHBIM pacxoa SIEpHOTO TOPOYEro Mpu paboTe 3TOro ABUTATENs.

7. Ucnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DHHIITENHA, onpeaeanTh KodpPUIHEHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTauie amoMuHus. IlpuHATe 10a amoMuHus O =
300 K.

8. MeTtauisl IUTUH U LIUHK NPUBOAAT B CONPUKOCHOBEHME JIPYT ¢ APYroM Ipu Temmneparype I’
= OK. Ha ckonbko M3MEHUTCA KOHLEHTpAIUsl 3JIEKTPOHOB IPOBOAUMOCTH B IuHKe? Kakoil u3
TUX METAJUIOB OyAeT UMeTh Oosiee BBICOKHMI MOTEHIHAN?

KontponbHast pabora Ne 6.
Bapuanr 2.

1. Beruucnuts 1o Teopun bopa nepuon 7' BpameHus dJ€KTpOHa B aTOME BOJIOPOJA, HAXOIAIIETOCS B
BO30Y>KJIEHHOM COCTOSTHHH, OTIPEJIEIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=72.

2. Ha cKoJIBKO IO OTHOLIEHHIO K KOMHATHOM JI0JKHA U3MEHUTBCS TEMIIEpaTypa UIealbHOIO Irasa,
yTOOBI 1eOpOIIIEBCKas JTMHA BOJIHBI A €T0 MOJIEKYJ YMeHbImiIach Ha 20 %?

3. KaKoBa JOJDKHA ObITh KHHETHYEeCKast SHeprHst 7 MPOTOHA B MOHOYHEPI€TUYECKOM ITy4YKe, UCITOIIb-
3yeMOro I UCCIIeI0BaHus CTPYKTYPHI ¢ TMHEHHBIMU pasmepamu £ = 107 3cm?

4. Yactuua B 6€CKOHEYHO TITyOOKOM, OTHOMEPHOM MPSMOYTOJIbHOM MOTEHIIMATBHOM SIIUKE IIHPH-
HOM £ HaxoAUTCs B BO30YKIEHHOM cOCTOsIHUM (7 = 3). OnpenenuTs, B KaKuX Toukax nHTepsaia 0
<x<{ MJIIOTHOCTb BEPOSITHOCTH HAXOKIEHHUS YAaCTUIbl UMEET MAKCUMAJIbHOE 1 MUHUMAJIbHOE 3HaYe-
HUSL.

5. AKTUBHOCTb A HEKOTOporo mu3oromna 3a Bpems f = 10 cyr ymenbuimiiack Ha 20 %. OnpenenuTsb
nepuo nomypacnana 7', 3Toro U30Tomna.

6. OnpeeNuTh SHEPTUIO, HEOOXOAUMYIO T paszeneHus sapa 2’Ne Ha 1Be o-yacTHIb 1 aapo 2C.
DHepruu CBA3M Ha OMH HYKIOH B sapax “’Ne, “He u '2C paBHbl cootBercTBenHO 8,03; 7,07 u 7,68
M»B.
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7. Cucrema, cocrosimas 3 N = 10%° TpexMepHBIX KBAHTOBBIX OCIHIIATOPOB, HAXOIUTCS TIPU TEMITe-
parype T = Ok (O = 250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. [Ipu HarpeBaHUM KPEMHUEBOTO KpHUCTAIa OT TeMNeparypsl ¢t = 0° 10 TeMreparypbl Hh=
10° C ero ynenpHas NpoBOJMMOCTb Bo3pacTaeT B 2,28 pa3za. [lo npuBeIeHHBIM JaHHBIM OIIpEse-
JTUTH WUpuHYy AE 3anpenieHHoON 30Hbl KpUCTallla KPEMHHUS.

KontponbHas padora Ne 6.
Bapuanr 3.

1. Onpenenuty u3MeHeHHE SHEpruu AE3IEKTpoHa B aTOME BOJOPOJia IPU U3Iy4YEeHUH aToMoM (¢o-
TOHA ¢ YacToToHV =6,28 - 10T 1.
2. ITapannenbHbBIH Ty4OK MOHOIHEPTETHYECKHUX IEKTPOHOB MMaJIaeT HOPMAIBHO Ha AuadparMy B BU-
JIe Y3KOM MpsMOYTOJIbHOM 1Ieu, muprHa Kotopod a = 0,06 mM. OnpenenuTb CKOPOCTh 3TUX 3JIEK-
TPOHOB, €CJIM U3BECTHO, YTO HA 3KpaHE, OTCTOAIIEM OT IIeNH Ha paccTosiHuu ¢ = 40 MM, mUpUHA
HEHTPaJIbHOTO TUGPAKIIMOHHOTO MakcuMyMa b = 10 MxMm.
3. Hcnonb3ys COOTHOLIEHHE HEOMPEACICHHOCTEH, OEHUTh MIMPUHY [OAHOMEPHOTO IOTEHIIH-
aJIbHOTO SIIIMKA, B KOTOPOM MHHUMAJIbHAS 3HEPrusi IEKTpoHA FEmin= 103B.
4.B npAMOyrojapHOW NOTEHLIMAIBHON sIME IIUPUHOMN £ ¢ aOCOJIIOTHO HEMPOHULIAEMBIMU CTEHKaMH
(0<x<0) HaxoauTcs dYacTHIla B OCHOBHOM COCTOSHMU. HailiTu BEpOATHOCTH WMECTOHOXOXIE-
HUS 3TOU YacTulbl B oomactu  Ya £ <x<¥% L.
5.0mpenenuremaccy m W30TONa 1317, MMEIOMIEro akTMBHOCTh A = 37 I'bk.

6.B ogHOM akTe geneHus sapa ypana >°U ocBoboxkmaercs sHeprus 200 MbsB. Omnpene-
JUTh:1) SHEPruio, BbLAEISAIOIIYIOCS npu pacrniaje BCEX anep 3TOrO u30TONa
ypaHa Maccoi m = 1 KT; 2) maccy KaMEHHOI'0 yris C
yAenbHOHU TeniaoToi cropanus g = 29,3 MJDX/KT, 5KBUBAJCHTHYIO B TEIIJIOBOM OTHOIIEHUHU |
kr ypana >*°U.

7. Mennsiit obpasen maccoit m = 100 r nHaxoautcs npu Temmeparype T1 = 10 K. Onpenenutsb
Termoty ¢, HeoOXoAMMYI JJigs HarpeBaHus oOpasua go temnepatrypbl 7.= 20 K.
MoOKXHO NpHUHATH XapaKTEPUCTHUYECKYIO Temmnepartypy Op mua meau pasHoit 300 K, a
ycinoBue T <<@®pcyuTaTh BHITIOJHEHHBIM.

8. p-n-nepexoa HaxoAuTcs moja oOpaTHeIM HanpspbkeHueM U= 0,1 B. Ero comportuBieHue
R;= 692 Om. KakoBo conpoTuBienue Rrnepexoia npu mNpsMOM HaIp s >KeHU?

KonTponsnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3aMeHuTcs nepuos 1 BpallleHue JIEKTPOHA B aTOME BOJOPOJIa, ECIIU P IEPEX0-
Jie B HeBO30YKICHHOE COCTOSIHUE aTOM U3JIY4rIT (POTOH C AJTMHOM BOJHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSIX KUHETHUECKOW 3Heprum 7 3JIeKTpoHa OMMOKa B ONpeeeHNH AeOpOoiIeBCKO
JUTMHBI BOJIHBI AIIO HEPEIATUBUCTCKON (hopMyre He npesbimaet 10%?

3. Anbda-yacTunia HaXOJIHUTCA BOECKOHEUHO ITyOOKOM, OJHOMEPHOM, HMPSAMOYTOJbHOM
NOTEHIMadbHOM siiiuke. Mcnonap3ys cooTHOLIEeHHE HEONpeAeIeHHOCTEeH, OLEHUTh MHUPUHY
{ suKa, €CIU U3BECTHO, UTO MUHMMAaJbHas DQHEPTUSA a-4aCTULBI Emin = 8§ MaB.

4. Yactuia B OECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSIMOYTOJBHOM MOTEHLUHAIBHOM SIIUKE
HaXOJIUTCS B OCHOBHOM COCTOSIHMM. KakoBa  BepoATHOCTb W OOHapy)KE€HHs YacTHUIbl B KpailHei
YETBEPTH SAMIUKa?

5. HaifTu cpelHI0I0 MPOJOKUTENBHOCTh )KM3HM T aToMa paJHOaKTUBHOTO M30TOINa KoOaiabTa
so Co.

6. MomHocTh P nBuratens aToMHOTro cyaHa coctaBisieT 15 Mar, ero KIIJI panen 30%. Ompe-
JICJIUTh MECSTYHBIM PacXoj SAEPHOTO TOPIOYEro IMpHU paboTe 3TOTrO JABUTATEINS.

7. Ucnonp3ysi KBAaHTOBYIO TEOPUIO TEMJIOEMKOCTH DHHIITENHA, onpeaeanTh KodPUIHEHT
YIOPYTOCTH 3 CBSI3M aTOMOB B KpucTauie amoMuHus. IlpuHATe 10d  amomMuHus O =
300 K.
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8. MeTtaibl TUTUN U UHK OPUBOJST B COMNPUKOCHOBEHUE NIPYT C IPYroM mpu temmeparype 1’
= OK. Ha ckoibKkO M3MEHUTCS KOHLIEHTpalus 3JIEKTPOHOB NpoBoAMMOCTH B IuHKe? Kakol w3
ATHUX METAJIJIOB OyleT UMeTh OoJiee BHICOKUN MOTEHIUA.

KontponbHas padora Ne 6.
Bapuanrt 5.

1. Ha ckonbko M3MEHWIACh KUHETHUYECKAsi SHEPIHsl AJIEKTPOHA B aTOMe BOAOPOA MpPHU H3ITYyYCHHUH
aToMoM (oToHa C JJTMHOHN BOJHBI A = 435 HM?
2. U3 xaTtogHoi TpyOku Ha nquadparmMy ¢ y3KOW NMPSIMOYTOJIbHOW MIEIbI0 HOPMAITBHO K TJIOCKO-
cTU auadparmMbl HAMpaBlIeH MOTOK MOHOHCPIEeTHYECKUX IIIEKTPOHOB. OmpeaeiauTh aHOIHOE
HanpsiKeHne TpyOKHU, €ClIi U3BECTHO, UTO HA dKpaHe, OTCTOSIIEM OT IeJH Ha PACCTOSTHUM £
= 0,5 M, mupuHa UEeHTpalbHOTO AUdpakimoHHoro MakcuMyma Ax = 10,0 mxm. [Hlupuny
bmenun npusATh paBHoit 0,10 mMm.
3. CpeziHee BpeMs KM3HU aTOMa B BO30YKJIEHHOM COCTOSHUU cocTaBnseT A = 108 c.
[Ipu mepexoae aromMa B HOpMallbHOE COCTOSHUE HCIycKaeTcss (POTOH, cpeaHss IJIMHA BOJIHBI
kotoporo paBHa 600 M. OUEHUTH MHUPUHY AAMIITYYaEMON CIIEKTPAILHOM JTMHUM, €CJIA HE MPOUC-
XOIMT €€ YIIMPEHUS 3a CUET JAPYTUX MPOLIECCOB.
4. BonmHoBasi (pyHKIMSI, OMUCHIBAIOIIAS IBUKEHUE DJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIO-
poaa, UMEET BUL

(p(r) _ A-r/ao’
rne A - Hexoropas noctosiHHas; AO - nepBbiil 60poBckuil panuyc. HallTu nis oCHOBHOIO CO-
CTOSIHHMS aTOMa BOJIOpOo/ia HauboJliee BEPOSITHOE PACCTOSIHUE IJIEKTPOHA OT sAApa.
5. CyeT4uk o-4acTull, yCTAHOBJIECHHBIM BOJM3U paJlOaKTUBHOTO M30TOIA, IPU MEPBOM H3MeE-
penun perucrpupoan N;= 1400 wyacTtun B MHUHYTY, a yepes BpemMs = 4 49 -
tonbko N> =400. Omnpenenuts nepuoj nonypacnanaa 77, u30Tora.
6. Cuuras, 4TO B OJHOM aKTe jeneHus sapa ypaHa >°U  ocoboxkmaercs sHeprus 200 MboB,
ONpeNeNuTh Maccy m  3TOTO  M30TONa, IMOJBEPrHIerocs JACIEHUIO NpU  B3pHIBE
aTOMHOM GOMOBI ¢ TPOTUIOBBIM dKBuBaTeHTOM 30-10° Kr, ecnu TemnoBOil SKBUBANEHT TPOTUIA
gpaseH 4,19 MJIx/kr.
7. HaliTh OTHOLLIEHUE CPENHEN DHEPTUMU  (Exs> JIMHEMHOIO OJJHOMEPHOT'O OCUMILIATOPA, BBI-
YUCJIEHHOW 1O KBAaHTOBOM TEOpPUU, K DHEPIrUH <(Ex» TaKOrO0 K€ OCHUILIATOpA,
BBIYMCJIIEHHOM MO KJIAaCCHUYECKON Teopuu. BrluncieHue mpou3BecTH A ABYX TEMIIEpaTyp:
1) 7=0,10g; 2) T=0g, rne O - xapakTepucTUUecKass TeMmeparypa OHWHIITEHHa.
8.ConpoTtuBienne R; p-n-nepexona, HaXOIALIErocs MoJ NpsMbIM HanpsbkennemM U— 1 B, paBHO
10 OMm. Omnpenenuth conpoTuBieHUEe Rxnepexoaa npyu 00paTHOM HalpsIKEHHUH.

KonTponsnas padora Ne 6.
Bapuanr 6.

1. B kakux npenenax AA JOKHA J€XaTh IJTMHA BOJIH MOHOXPOMATHYECKOTO CBETA, YTOOBI IPU BO3-
OyXJICHHH aTOMOB BOJIOPOJIa KBAHTAMH 3TOTO CBETA PAINYC 7, OPOUTHI SJICKTPOHA YBEITHUMICS B 16
paz?

2. Ilpoton o6nagaeT KMHETUYECKOW IHEpruei T =1 x3B. Onpenenuts TONOJHUTEIbHYIO
sHepruio A7, KOTOpYyr0O HEOOXOJUMO €My COOOIIUTh JUIsi TOTO, YTOOBI JJIMHA BOJHBI AJlE
bpoiisis yMeHpIIMIaCh B TPU pasa.

3. JIns npuOMMKeHHOM OIIEHKM MHUHUMAILHOW DHEPTUH SJIEKTPOHA B aTOME BOAOPOJa MOXHO TpeJ-
MOJIOKHUTh, YTO HEOMPENCICHHOCTh Ar pajuyca 7 SJIEKTPOHHONW OpOWUTHI M HEOIMPEJCICHHOCTh Ap
UMITYJIbCa p DJIEKTPOHA HAa TaKOW OpOUTE COOTBETCTBEHHO CBSI3aHBI CIEAYIOIIUM oOpazom: Ar
~ ru Ap = p. Ucnionib3ys 3TH CBSI3HM, a TaK)KE COOTHOIICHUE HEONpEIeICHHOCTEH, HAalTH 3Hade-
HUE paguyca 3JIEeKTPOHHON OpOUTHI, COOTBETCTBYIONIEIO MHHIUMAIILHON SHEPTUU JIEKTPOHA B aTO-
Me BOJOpoa.
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4. YacTuia HaXoJUTCS B OCHOBHOM COCTOSHHMHU B NPSIMOYTOJbHOW sMe mupuHout £ ¢ abco-
JIOTHO HENPOHULIAEMBIMM CTEHKaMHU. B0 CKOJBKO pa3 OTIMYAIOTCA BEPOSITHOCTU MECTO-
HaxO0KJIC€HMS 4acCTULbl: @) - KpailHEel TPETU U @, - B KpallHEN YETBEPTH sAIHKa?

5. Bo CKOJIbKO pa3 yMEHbUIMTCS aKTUBHOCTh M30Toma 32 P wyepes Bpems 1= 20 cyr?

6. Ilpu nenenun siapa  ypaHa 25U mon peiicTBHEM 3aMeIJIEHHOTO HEHUTpOHA 00Pa30BAITMCHOCKOII-
KU C MaccoBbiMu umciamu M) =90 wu M> =143. Onpenenuts YuCiI0 HEUTPOHOB, BBUIETEB-
HIMX U3 A7pa B JaHHOM aKTe JeneHus. OnpeaenuTb S3HEPTUI0 U CKOPOCTh KaXKI0T0 U3 OCKOJIKOB, €C-
JU OHHU pa3jeTalOTCs B MPOTHUBOIMOJIOKHBIE CTOPOHBI M HX CyMMapHasi KUHEeTH4ecKas sHeprusi 1’
paBHa 160 M»B.

7. 3Has, uto s anMaza Op = 2000 K, BBIYHCIAUTH €r0 YAEJIbHYIO TEHNJIOEMKOCTh NPHU TEM-
nepatype 7 = 30 K.

8. HaiiTu MUHUMAaNbHYIO SHEPTHIO Winin HEOOXOUM YO JUIS 00pa3oBaHuUs Mapbl 3JIEKTPOH — JbIP-
ka B kpucrtauie CaAs, eciu ero yaeiabHas MOPOBOAUMOCTh Yu3Mmensiercs B 10 pa3 npu

u3MeHeHuu temneparypsl ot 20 no 3°C.

KonTponbnas padora Ne 6.
Bapuanr 7.

1. B oHO3apsiiHOM MOHE JINTHUS JIEKTPOH Heperies ¢ YeTBEPTOro S3HEPreTHUeCKOro ypoBHs Ha BTO-
poil. OnpenenuTs JUIMHY BOJIHBI A U3JIYy4EHUS, UCIYLIIEHHOTO HOHOM JIUTHS.

2. OnpenenuTs JUIMHBL BOJH A€ Bpoins a-yacTUIbl U MPOTOHA, MPOIIEIIIUX OJUHAKOBYIO
YCKOPAIOIIYI0 pasHOCTh moTeHnuaaoB U= 1 kB.

3. MoHORHEpreTHUeCKUi IY4OK 3JEKTPOHOB BBICBEUMBAET B LIEHTPE IKPaHA 3JIEKTPOHHO-ITY4EBOIl
TpyOKH nATHO paguycoM 7= 107 cM. TTonb3ysch COOTHOIIEHHEM HEONpEAeIeHHOCTEl, HAlWTH, BO
CKOJIBKO pa3 HEONPEJENEeHHOCTh Ax KOOpAMHATHI JIEKTPOHA Ha 3KPaHE B HANpPaBICHHUM, MEpICH-
JUKYJIIPHOM OCU TpyOKH, MEHbILIE pa3Mepa r NsaTHA. JIuHy L3eKTpOHHO-ITy4eBON TPYOKHU MPUHSTH
pasHoii 0,50 M, a yckopsitoliee MEeKTpoH HanpskeHrne U— paBHbIM 20 kB.

4. BonHoBass (yHKIMS, ONMCHIBAIONIAsl ABUKEHHE 3JEKTPOHA B OCHOBHOM COCTOSIHUM aToMma
BOJOpOZA, HMEET BUJ

v (l”) — Ae-r/ao’
rae A — HeKoTopas MOCTOSIHHAS; (o — NEepBbId bopoBckuil paanyc. Haiitu 1711 OCHOBHOTO COCTOSTHUS
aToMa BOJIOPO/Ia 3HAYEHHUE <[> KyJIOHOBCKOM CHJIBI.
5. Ha CKOJIpKO MpONEHTOB YMEHBIIWTCSA aKTUBHOCTh M30TONa mpuaus 192Ir 3a Bpems ¢ =
15 cyr?
6. Snepnas peakuus '*N (o, p) "0 BbI3BaHa a-yactuieil, oOnafapIueli KuHeTHYECKO dHeprue T,=
4,2 MbB. Onpenenuts TeruoBoii 3 ekt 3Toi peakinu, eciiu MPOTOH, BBUICTEBILUH MO YIIIOM
= 60° K HanPaBJICHUIO IBW)KEHUS O-4aCTULIbI, MOJY4YMJ KHHETHYECKYIO sHepruro 1 =2M»B.
7. Monsipaas TeroeMkocth Cr,cepedpa nipu temnepatype 7' = 20 K okazamnaces paBHoit 1,65
JIx/(monb-K). BluMciuTh MO 3HAYEHHIO TEIMJIOEMKOCTH XapaKTEPUCTHYECKYIO TeMIepa-
Typy Op. YcnoBue T <« @p CYUTATH BBIIOJIHEHHBIM.
8. ConpoTusnenue Rikpuctamia PbS mnpu temmnepa Type t1 = 20°C pasno 10* Om. Onpene-
JUTH €T0 CONPOTHBIEHUE Ronipu Temneparype t» = 80°C.
KontponsHast padora Ne 6.
Bapwnanr 8.

1. DnexTpoH B aTOME BOIOPOJia HAXOUTCS Ha TPETHEM dHEPreTu4eckoM ypoBHe. OnpeaenuTh KuHe-
TH4ecKyto 7, noTeHuuanpHyo [1 n nomnyro £ sHEpruto aekTpoHa. OTBET BBIPa3UTh B AJIEKTPOH
BOJIbTAX.

2. DnekTpoH o6namaer KuHeTHyeckod — sHepruet 7 = 1,02M»B. Bo ckoiabko pa3 u3Me-
HUTCS JUIMHA BOJHBI e bpoilnsa, ecanm kuHermueckas dHepruss 7 3JIEKTPOHA YMEHbBIIHUTCS
BIBOE?
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3. CpenHee BpeMs H3HH Af aToMa B BO30YKIEHHOM COCTOSHMU cocTapiseT okoio 1078 c. IMpu
mepexoe  aromMa B HOPMaJIbHOE  COCTOSHHE  HCIyckaeTcs  (OTOH, cpeaHss  JUIMHA
BOJHBI <A> KoToporo paBHa 400 HM. OIEHUTh OTHOCUTEIbHYIO MUPUHY AN AW3ITydaeMOU CIEeK-
TpaJIbHOW JTMHHUH, €CIIM HE IPOUCXOJUT YITUPEHHS TMHUU 32 CUET JPYTUX MPOIECCOB.

4. DNeKTpOH HaXOAUTCS B OECKOHEUHO TNIyOOKOM, OJIHOMEPHOM, MPSIMOYT'OJIbHOM MOTEHIHUAIb-
HOM siuKke mupuHoi €. B xakux Toukax B uHTepBajie 0<x<{ NJIOTHOCTU BEPOSTHOCTU HAXOXKIE-
HUA DJIEKTPOHA Ha BTOPOM U TPEThEM DHEPreTUYECKHX YPOBHSAX OAMHAKOBBI? BBIUMCINTH MIOT-
HOCTb BEPOSITHOCTH JJISL 3TUX TOYEK. Pemenne nosicHUTh rpagukom.

5. Onpenenuthb ynucio Nsaep, pacnagaroliuxcs B TeUeHUe BpeMeHu: 1)¢1 = 1 MuH;

2)t2 =5 cyT, - B paaMoakTuBHOM u3oromne ¢pocdopa 32 P maccot m = 1 mr.

6. Onpenenuth TerIoBbIC IP(HEKTHI CIECTYIONINX PEAKIIHIA:
"Li(p,n)Be u '%O(d,a) “N.

7. Beruucauts (1o [ebar) yneapHYI TEINIOEMKOCTh XJIOPHUCTOTO HATPHS MPU TeMIIEpaTy-
pe T = Op/20. YcnoBue 7<<Op CUYUTATH BHIMOTHECHHBIM.

8. KakoBo 3HaueHue sHeprun OepmMu €r y JIEKTPOHOB MPOBOAMMOCTH JIBYXBAJICHTHON Melu?
Boipazuts snepruo @epMu B JHKOYIISIX U 3JICKTPOH-BOJIBTAX.

6. Ha mMeTauimyeckyro MiacTUHy HalpaBlICH MOHOXPOMATUYECKHH My4YOK CBETA C YaCTOTOU Vv =
7,3 - 10! I'u. Kpacuas rpanuna Ao potodddexra a1 JaHHOrO MaTepuana pasHa 560 uM. Ompe-
JIEITUTh MAKCUMAJIbHYIO CKOPOCTh Umax(DOTOIIIEKTPOHOB.

7. ®oton c¢ osHepruerr € = 0,51 MsdB mnpu paccesHuu HaCBOOOAHOM 3JIEKTPOHE TOTEPSIT
MOJIOBUHY CBOCH 3Heprun.OnpeneanTh Yroia paccessHus & .

8.Ha 3epkanbHyI0 OBEPXHOCTh IUIOMAALI0 S = 6 cM? majaeT HOPMAalbHO MOTOK u3ayueHus @, =
0,8 BT. OnipenenuTh AaBieHUE p U CUIY JaBJICHUs FCBETa Ha 3Ty MOBEPXHOCTb.

KonTponbnas padora Ne 6.
Bapuanr 9.

1. ®oToH BHIOMBAET U3 aTOMa BOJOPO/IA, HAXOASIIETOCS B OCHOBHOM COCTOSIHHH, DJIEKTPOH C KHUHE-
tudeckoi sneprueit 7 = 10 3B. Onpenenuts 3Hepruto € GoToHa.
2. Kunerunueckas sHeprus T 5IeKTPOHA PaBHA YIBOCHHOMY 3HAYEHHIO €ro HEPruU Mokos (2 moc?
). Beruncnuts 1nuHy BOJTHBI A e bpoiins nmns Takoro 3JieKTpoHa.
3. J1ns mpuOIKEHHOM OLIEHKH MUHUMAIILHOW SHEPTUU AIIEKTPOHA B aTOME BOJIOPOIa MOXKHO MPEIO-
JIOKUTH YTO HeompeaeneHHOcTs [Ir pamuyca e 3JeKTpOHHOW OpOHWTHI M HEONPENEIIEHHOCTh Ap nM-
MyJbCca p 3JIEKTPOHA Ha TaKOi OpOMTE COOTBETCTBEHHO CBSI3aHBI CIEAYIOIIUM 00pa3oM- Ae ~ 2 u
Ap «p. Vicnonb3ysl 3TH CBSI3H, a TAaK)KE€ COOTHOIICHUE HEONPENEICHHOCTE!, ONPEAeIUTh MUHUMAITh-
HOE 3HaueHHe YHEPTruu 1,,3JIeKTPOHA B aTOME BOJIOPOJIA.
4.BonHOBas (DyHKIIHSI, ONMTUCHIBAIOIIAS IBHKEHHE JIEKTPOHA B OCHOBHOM COCTOSIHMH aTOMa BOJOPO-
Jia, UMEeT BUJ]

W(r) =4 e-r/ao’
rie A — HeKoTopasi OCTOSIHHAS, (o — TIepBBIA bopoBckuit paauyc. HailTu 1711 OCHOBHOTO COCTOSTHUS
aToma BoZiopoja cpenaHee 3HadeHue <[> moTeHmansHoi YHEPTUH.
5.3 xaxaoro MUJUIMOHA aTOMOB pPAAHMOAKTHBHOTO M30TOMA KaXAYI0 CEKYHAY pacragaeTcs
200 atomoB. OnpenenuTh Nepuoj nojaypacnana 7' 2 wu3orormna.
6. OnpenenuTs CKOPOCTH MPOYKTOB peakuuu '°B (n,a)’Li, mpoTekaiomieil B pe3ynbTaTe B3aHMO-
NEHCTBUS TETUIOBBIX HEUTPOHOB C TIOKOSIIMMHUCS SIpamMu Oopa.
7. Beruncauth mo Teopuu Jlebas TemioeMKocTh IMHKa wMaccoi m= 100 r mpu Temmepary-
pe T=10 K. [IlpusATh I IUHKA XapaKTEPUCTHUYECKYIO Temmeparypy Jebas ©Op = 300
K u cuutate ycnoBue 7<<@®p BBINOIHECHHBIM.
8. [Ipssmoe Hampsbkenue  U,IpUIIOKEHHOE K p-n-niepexonay, paBHo 2 B. Bo ckoibko pa3s
BO3pAcCTET CUJIa TOKa Yepe3 Mepexos1, eclii U3MEeHUTh Temneparypy ot 71= 30

Kpurepuun onenku:
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— 3a MpaBWJIbHOE PEIICHUE OJHOM 3a/1aUM CTY/ICHT MMOJy4yaeT JBa Oasa.

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

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
. 3BYK.

38

Bropoii cemectp
Bormpocsl k 1 pyOexHOI aTTecTanun

[TocTynaTenbHOE ABUKEHHE.

BpamarensHoe 1BUXKECHUE.

3aKOHBI AMHAMUKHU.

JluHaMuKa BpalaTeIbHOro JBUKEHUS.

3aKOH BCEMUPHOI'O TATOTEHUS.

Cuuibl TpeHusl.

Pabora. MoutHocTs. DHeprusi.

VYcnoBus paBHOBECHSI Ha HAKJIIOHHOH MJI0CKOCTHU. Poryar.
Hedopmarus TBepaoro tena.

MexaHuKa XUJAKOCTH U Ta3a.

OMnupudeckue (ONbITHbIE). 3aKOHBI UACATBHOTO rasa.
OCHOBBI KWHETHYECKOW TEOPUU UI€aTbHBIX Ta30B.
SBenune nepeHoca.

BHyTpeHHss sHEeprus UAeaIbHOTrO rasa.

TennoeMkocCTs.

[TepBoe HauaIO TEPMOJUHAMUKH.

Kpyrosoii mpouecc (uuki1). Bropoe Hauano TepMoIuHaMUKU.

Bormpocsr ko 2 pyOexHON aTTecTanuu

3aKOH COXpaHEHHs JIEKTPUIECKOT0 3apsia. B3aumoneiicTBre 3apsioB.

DnekTpuueckoe nose. HanpsykeHHOCTh 3IeKTPUIECKOTro MOJsl.
PaGora. [ToreHunan u HanpsHKEHUE.

DneKTpoeMKocTh. [1mocknii KoHIeHcaTop.

[TpoBOAHMKY U U30IATOPHI (IUIIEKTPUKH) B FIEKTPUUECKOM IOJIE.
CerseToaneKTprKH.

[Tbe30anexTpruueckuii YHPexr.

Cuna v I0THOCTH TOKA.

Toxk B MeTaIax 1 CIjIaBax.

Tox B 3leKTpoIuTaX.

Tok B razax.

DJIEKTPUUYECKUI TOK B BaKyyMe.

TepmoanekTpuyecKue SBICHHUS U UX TPUMEHEHUS.
MarnuTHOE 1oJie ¥ €r0 XapaKTePUCTUKHU.

3akoH Amrepa.

JlelicTBME MAarHUTHOTO TOJIS HA JBUKYILAKCS 3apsi.

PaboTa mo nepemenieHu o MpoBOJIHUKA C TOKOM B MAarHUTHOM TIOJIE.
DneKTpoMarHuTHast UHAYKIUsA. CaMOUHTYKIUS.

MarHuTHbIE CBOMCTBA BENIECTBA.

["apmoHnueckue KonedaHusl.

MexaHndeckrue rapMOHUYECKHE KOJIeOaHu .

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

CBoOoHBIC 3aTyXaIOIINE U BEIHYK/ICHHBIE KOJICOaHMS.
MexaHn4ecKHe U 3JE€KTPOMATHUTHBIE BOJIHBI.
PacnipocTpanenre MeXaHMYECKUX BOJH B YIIPYTHUX CpeIax.
VYpaBHenue Oeryieit BonHbl. Pa30Bas CKOPOCTb.
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39. Uudpa3Byk u yabTpa3ByK.
40. D1eKTpOMarHUTHHIE BOJIHBI.
41. OcHOBHBIE CITOCOOBI MOTYYEHUSI ¥ IPUMEHEHHE 3JICKTPOMArHUTHBIX BOJIH.

PN R

O NN R

o

Tperuii cemecTp
Bompocs! k 1 pyOexxHol arTectanuu

OnTHKa.

doTomeTpus.

OCHOBBI T€OMETPUUECKON ONTHUKH.

BomaHoBEIE CBOIiCTBa CBETA.

HNutepdepennus cera.

Hudpaxius ceera.

B3anMoeiicTBrEe AIeKTPOMAarHUTHBIX BOJIH C BEIIECTBOM.
IlornomieHue ceera.

[Tonspusanus cBera.

. 3akonbl Maimoca u bprocrepa.

. JIBoiiHOE NTyuenpenomIiieHue.

. TenmoBoe uznydyenue. 3akon Kupxroda.

. 3axoH Credana-bonpimana. 3akon Buna.

. ®opmyna Penes-/l>xunca n [1nanka.

. DoTtorhdexr.

. 3akoHBI BHEIIHETO (poTOd(deKTa.

. JlaBeHue cBera.

. 'mnoresa ne bpoitns.

. KopmyckynsapHo-BOTHOBOH Ayain3M 3JI€KTPOMAarHUTHOTO U3IYUYSHHs U YaCTUIL BELIECTBA.
. [Ipunuun HeonpenenenHoctu I'elizendepra.
. BonmHoBas ¢pyHK1HS.

. YpaBnenue llIpeaunrapa.

Borpocsl ko 2 pyOexxHOM aTTecTanuu

Mopenu aroma Tomcona u Pesepdopna.

IToctynatsl bopa.

CriekTp U3Iy4eHHs aToMa BOJI0pO/a.

DJNEeKTPOH B BOJOPOJIONOI00HOM aTOME.

KBanTOBBIE UnCIa.

®epmuonsb! ¥ 0030HbL [Tpunimn [aymm.

Pacnipenenenue 35eKTpOHOB B aTOME MO COCTOSIHUIO. [leprnonnueckas cuctema 3JIeMEHTOB.
PeHTreHoBcKME CIIEKTPBHI.

Monekyibl. HekoTopble onTHYecKre CBOMCTBA MOJIEKYI.
OnTtuyeckne KBaHTOBbIE reHepaTopsl. (JIazepsr).

Cocras siiep aTOMOB.

B3aumoeiicTBue HyKJIOHOB U IOHATHE O AJIEPHBIX CHJIaX.

. JledexT macchl ¥ 3HEpTUs CBA3M siipa. Y CTOMUUBOCTD sJIEP.

PannoakTuBHOCTSG.

3aKOH paJIMOAKTUBHOTO pacnaja.

[IpaBuio cMmelenys npyu paaAuoaKTUBHOM pacmae.
OCHOBHBIE TUIIBI AJIEPHBIX PEAKLIAMN.

. Peakums neiaeHus TSHKEIbIX AACP. HeHHa}I AACPHAA peaKus.

TepmosinepHas peakuust (peakuusi CHHTE3a sep).
DneMeHTapHbIe YaCTULIBI.
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10

YerBepTsll cEMeCTP.
Bormpocs! k 1 pyOexHOI aTTecTanun

aKOHBI reoMeTpuyeckoil ontuku. [lomHoe oTpaxenue cBera.
3epkana. Tonkue nuH3bl. Dopmyna JUH3bI
®orometpusi. OCHOBHbBIE (OTOMETPUUYECKUE BEIMYMHBI U UX €AMHUIIBI.
SBnenue unrepdepenun ceera. Murepdepennns B Tonkux mieHkax. Kompia HeioTona.
SBnenue nudpakuuu. [Ipunnumn [tolirenca - dpenens
Merton 30u @penens. Judpakus Openens.
Hudpakuun @paynrodepa Ha 0HOH 1IenU U Ha TUHPAKIIMOHHON PEIIEeTKH.
Judpakius peHTT€HOBCKUX JIydel Ha KpHCTaulax.
[Tonspusanus ceera. [lonspuzaTopsl U aHATU3ATOPBL.

. AHanu3 NoJIsPU30BAHHOIO CBeTa. BpalieHue miockoCTH NoJspru3aiui.

. SIBrieHune pucnepcuu cBerTa.

. [lornomenue cBera.

. Dddexr omnepa.

. Oddexr BaBunona - UepeHkona.

. TennmoBoe n3ny4yeHue

. 3aKOHBI PABHOBECHOT'O TEIIJIOBOT'O U3ITyYEHUSI.

. I'mnoresa I1nanka. @opmyna [lnanka

. KBaHT n3nyuenus. JHeprusi KBaHTa U3TyYCHUS.

. @oToanekrpuueckuii 3pdexr. 3akons CTOIETOBA.

. YpaBHenue DifHIITeiHa U1 BHEITHETO oTodddeKTa.

WX kW=

DO M = = = = = e e =
SOOI Wn P WN—=O

Bonpocs ko 2 pyGexxHON aTTecTalun

. Macca u umnynsc potoHa. /laBneHue cBeta.

. O¢@dext KomnroHa.

. Bonna ne- bpoitns.

. CooTHO1IeHUs HeonpeeneHHocTel. BoHoBas GyHKIMS.
. YpasHenue lllpenunrepa.

. YpaBuenue [peaunrepa st CTalMOHAPHBIX COCTOSIHUM.
. TyHHenbHbIN 3P PeKT.

. IToTeHIMaIBHLINA ANIHK.

. JInHEeNHbI TApMOHUYECKUN OCLIUILIATOP.

. /IBOMICTBEHHOCTH MPEACTABIECHUM O IPUPOJE cBeTa. KOpIMyCKyIIpHO- BOJIHOBOM Ayaanu3M.

Mopens atoma Tomcona u Pesepdopra.

11

12.
13.
14.

JluneiiuaTeie criekTpbl aToMoB. CHIeKTp aTomMa BOJIOPO/Ia.

Oneitel ®panka u I'epua.

MarHuTHBIM MOMEHT 3JIEKTPOHA.

[Mpuniun [aynau. DnexkTpoHHble 000104KH. [leproauueckas cucreMa 3eMeHToB MeHenee-

Ba.

15.
16.
17.
19.
20.

21

CnexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTepPUCTUUECKUE PEHTT€HOBCKHUE, CIIEKTPHI.
3axkoH Mo3au. Bomopoaonomo0HbIe CIIEKTPHI.

[Ipupona xumMuueckoit cBsizu. MoneKysipHbIE CHEKTPHI.

EcrecTBeHHas pai0aKTUBHOCTh. 3aKOH paJlMOAKTUBHOTO pacmaja.

CocraB sigpa. HyknoHsl. 3apsa 1 MacCoBO€ YMCIIO sA/ipa. DHEPTUU U CBA3HU spa.

. M30otonsl, MckyccTBEHHBIE TPEBpaIlleHUs Aaep.a- U B-pacnana, y-usznydenue. SnepHsie

peaKknuu.

22
23
Pe

. Obonouednas u KarnenxbHass MOJIETH sIpa.
. Jenenne spep. Llennas peakuus. SnepHble peakiiiy Ha TEIJIOBBIX U OBICTPBIX HEHTPOHAX.
akKLMs CUHTE3a, Mpo0JieMa yIpaBIsieMOoro TepMOSIEPHOIO CHHTE3A.
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24. OynaameHTaIbHbIC B3auMoieicTBus. Kinaccudukanus s1eMeHTapHBIX YaCTHII.

25. BzauMopeiicTBrE JIEeMEHTapHBIX YaCTHUIL U 3aKOHBI COXpaHEeHUsI. YacTHUIIbI U aHTUYACTHIIBI.
26. bapuons! u Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. dyHnameHTanbHble YacTUIbl. YacTUIIBI-YYaCTHUKHU U YaCTULBI-IEPEHOCYUKU B3aUMO/IEH-
CTBUH.

Kpurepuu onenku:

- ecnu BoimonHeHO 100% 3amanus, To cTyneHT nonydaet 20 0amos;
- €CJIU BBIMIOJTHEHO 75% 3a1anus, TO CTYACHT Nody4aeT 15 6amios;
- eciu BbinosiHEHO 50% 3aianus, TO CTyaeHT noixy4daer 10 6anios;
- €CJIM BBINIOJIHEHO 25% 3a/1aHus, TO CTYJEHT Nojay4aeT 5 0aios;

- €CIJIM BBIIOJHEHO MeHee 25%3a1anusl, TO CTyAeHT noiy4yaeT 0 6aios.
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Ilpunoxcenue 3
3a4éTHO-I)K3aMeHAIIHOHHBIE OMJIEeThI

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

3AUYETHBIN BUJIET Ne 1
mucturnHa: «duszukay (1 u3 3)
1. Onucanue nBuxkeHus ten. TpaekTopus, NepeMEIIEHNE U IPOIICHHBIN MyTh.

2. Ypasuenue Ban-nep-Baanbca s peanibHbIX Ta30B.
3. Berarcnuth paboTy, coBepiiaeMyro Ha MyTH S = 12 M CHIIOW, paBHOMEPHO BO3PACTAIOIICH C TIPO¥i-

JIEHHBIM paccTosiHueM, eciu B Hadasie myTu cwia F(0) = 10 H, B konue nytu 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

3AYETHBIU BUJET Ne 2
mucturuHa: «duszukay (1 u3 3)

1. CxopocTb, yCKOpEHHUE.
2. N3zorepmbl Ban-nep-Baanbsca. XKunkas u razoo0pasnas das3el. Haceimennsiii nap. Kputnueckas

TeMIeparypa.
3. Kamens OpoieH BBepx noj yrioM o = 60° k mi1ockocTu ropuzonTa. Kunetuueckas sHeprus Kam-

HS B HauaiabHbIM MOMeHT To = 20 [x. Onpenenute kuHeTHueckyto T u noteHuuanbHyo U sHepruun

KaMHS B BBHICIIIEH TOUKE €ro TPACKTOPHUH.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIU BUJIET Ne 3
mucuminHa: «Pusukay (1 u3 3)
1. YriioBBIE CKOPOCTh M YCKOPEHHE M UX CBSI3b C COOTBETCTBYIONTUMH JIMHCHHBIMHU XapaKTePUCTHKA-

MH.
2. 3axon Makcseimra IJIA paCrip€aciICHrsa MOJICKYIT HACAJIbHOI'O ra3a 1o CKOpPOCTAM MU DHEPIrUAM TCII-

JIOBOT'O ABMKEHUSL.
3. Konbkobexen maccoit mi = 60 Kr, CTOsI Ha JIbTY, OPOCHIT PO MAacCOM m2 = 5 KI' U BCIICJCTBUE

OTJIa4yM TIOKATUJICS Ha3aJ CO CKOpOocThio L1 = 1 M/c. Onpenenuts paboTy A, coBeplIaemMyro mpu Opo-

CaHUH sapa.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BbIC].LIEl"p OBPA3OB§HI/I$[ POCCHI7ICI§OI7I OEEPALINU
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUTMOHIIIMKOBA

3AUYETHBIN BUJIET Ne 4
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mucturnHa: «duszukay (1 u3 3)
1. ITpunuun nnepuuu Nanunesd. MHepunanbHble CUCTEMBI OTCYETA.
2. XapakTepHble CKOPOCTH MOJIEKYI.
3. JIBa rpy3a maccamu m; = 10 Kr 1 mz = 15 Kr moABeIeHbI HA HUTSX JIUHOHN | = 2 M Tak, 4To rpy3sl
COTIPHUKACAIOTCSI MKy coO0i. MeHbIHi rpy3 ObLT OTKIIOHEH Ha yrou o = 60° u BemymieH. Ha ka-
KYI0 BbICOTY h mogHuMyTCsl 00a rpy3a nocie yaapa? Yaap rpy30B CUATaTh HEYIIPYTUM.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINN
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

3AUETHBIN BUJIET Ne 5
mucturuHa: «duszuka» (1 u3 3)

1. Bropoii 3akon Helorona. Mexanuueckue cuibl. [IpuMepsl U CBOMCTBA MEXaHMYECKUX CHII: CUja
TSDKECTH U BEC, CUJIA YIIPYTOCTH, CUJIA TPEHUS, CHJIa COIIPOTUBIICHUS CPE/BI.

2. Onsit llTepHa no nposepke pacnpenenenus Makcpesia.

3. [Ipou3Boast KyOMKH JibAa, XOJIOAWIBHUK 3a0pajl U3 MOPO3UIBLHON KaMephl ¢ Temieparypoi -12°C
KOJINYECTBO Teria, paBHoe 177 xJx. XonoaunbHbiii KodQduuueHT 1’ = 5,7, B KOMHaTe TOICPKHU-
Baetcs Temneparypa 26°C. Haittu KIIJ] ycraHOBKM U onpenennuTh, Kakoe KOJIMYECTBO TeIlla mepe-
JJaHO B KOMHATY, U KaKyl paboTy HaJ0 3aTpaTUTh JUIs (PYHKIMOHUPOBaHUS XojoauibHuKa. Cpas-
HUTH XOJOAMIBHBIN Kod(pduiment u K11/ ¢ ananornyapiMu BeTMauHaMU 1S XoJloamibHruKa KapHo,
paboTaroiero Mex, 1y TEMH ke TeMIepaTypaMu.

3aBenyromuii Ycnaxues P.T.

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

3AYETHBIN BUJIET Ne 6
muctuminHa: «Puznkay (1 u3 3)

1. 3akoH coxpaHeHus umiynbca. LlenTp macc.

2. 3axoH bonbipmaHa 1Sl pacnpe/iesieHusl YacTULl BO BHEIIHEM OTEHIIMATbHOM TOJIE.

3. Tonkuit crepkens LmHOM 1 = 50 cM 1 Maccoit m = 400 T BpamaeTcs ¢ yriioBBIM YCKOPEHUEM € =
3 paj/c’ OKOIO OCH, HPOXOJSIIEH Yepes cepefiMHy CTep:KHS MepIeHMKYIApHO K ero auune. Omnpe-
JIETIUTh Bpallaronii MOMEHT M.

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. [[. MummmoHImuKoBa

3AUYETHBIN BUJIET Ne 7
nucuumuinHa: «Pusukay (1 u3 3)
1. Ilpunuun oTHOCUTENBHOCTH [ anuies.
2. Pacnpenenenue Maxkcpemna-bonbsiiMana.
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3. O0Opy4, OMHOPOJHBIN JTUCK M OJTHOPOIHBIN IIap CKATBHIBAIOTCS 0€3 MPOCKAIb3bIBAaHUS C HAKIIOHHOM
IUIOCKOCTH BBICOTOM h = 1 M. Maccel Bcex Tenm M uX paguychl paBHbL. 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
“MeHHu akagemuka M. /I, MuimnoHImukoBa

3AUYETHBIN BUJET Ne 8
nuctuiuinHa: «dusukay (1 u3 3)

1. Pabora u sneprus. Kunernueckas s3neprus. MoHocTs.
2. CpenHue SHEpruu KBaHTOBBIX OCLHMJLIATOPA U POTATOpPa. 3aBUCUMOCTh CKOPOCTU XUMHUYECKHUX pe-

aKIMHI OT TeMIIepaTyphbl.

3. Bant maccoit m = 100 xr u paguycom r = 5 ¢cM BpalaeTcsi ¢ 4aCTOTol v = 8 cl.K HAJIAHAPUYECKOM
MOBEPXHOCTHU Bajia MPUKaIU TOPMO3HYIO KoIoAKy ¢ cuinoi N = 40 H, nmox nelictBruemM KOTOpPOM Baj
ocraHoBuics yepe3 Bpems t = 10 ¢. Onpenenuts K03 HUITUEHT TPEHUS.

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

3AYETHBIN BUJIET Ne 9
muctumnHa: «Puznkay (1 u3 3)

1. HOTCHI_II/IaJ'IBHaH OHEPIus. HOTCHLII/IB.J'IBHOC I10JIC CHUII.
2. SIBnenus NnepeHoca B TCpMOJUHAMHUYCCKHN HCOAJHOPOAHBIX CUCTEMAX. Kunernueckas TEOpUA ICPe-

HOCa.
3. OnpesenuTh KUHETHYECKYIO SHEPTHI0 T pelsaTHBUCTCKON YacTHIb! (B eIMHHIAX mc?), ecu ee

UMITYJIBC P = mC.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

3BAYETHBIN BUJIET Ne 10
nucuuruinHa: «Pusukay (1 u3 3)

1. 3aKOH cOXpaHEHMsI SHEPTUU.
2. Audpodysus. Bazkocts. TemnonpoBoIHOCTD.

3. Pakera IBUXKETCSI OTHOCUTEIBHO 3€MIIN €O CKOPOCThIO L = 0,6 c. Bo cKkobKO pa3 3amMenIuTCs X0A
BPEMEHU B paKeTe C TOUKH 3PEHHs 3eMHOT0 HaOII0jaTessl.

3aBenymouuii kadeapoii Ycnaxues P.T.
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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

3AYETHBIN BUJIET Ne 11
nuctumuinHa: «dusukay (1 u3 3)

1. YcnoBust paBHOBECHSI MEXaHUYECKOW CUCTEMBI.

2. BpoyHOBCKO€ JIBUKEHUE.
3. IblIMHKY, B3BEIIEHHBIE B BO3AyXe, UMeIOT Maccy m = 107'® r. Bo ckonbko pa3 yMeHBIIMTCS HX

KOHIICHTpAIys N Ipu yBeau4deHUH BbIcOThI Ha Ah = 10 M? Temmneparypa Bozayxa T = 300 K.

3aBenyromuii kadgeapoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTBUO HAVKHU U BLICLUEFQ OBPA3OB1§HI/UI POCCI/II‘/‘ICIV(OI\/II DOEJIEPALIMA
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHU akajeMmuka M. /. MunoHIuKoBa

3AYETHBIN BUJIET Ne 12
JUCHUTIIINHA: « DU3UKA» (1 U3 3)

1. MomeHT HUMITYJIbCA, MOMCHT CHUJIBI. 3aKoH COXPAaHCHUSA MOMCHTA HMIIYJIbCA. CBs13b 3aKOHOB CO-

XpaHEHUs! C CAMMETPHUEN CUCTEMBI.
2. Kpyrossie nporeccsl u KIT/I remnoBeix mamus. [ukn Kapho.

3. OnpenenuTh AaBICHUE P UJICATHLHOTO ras3a MpH JIByX 3HAYCHHSIX Temreparypsl raza: a) T =3 Ku
6) T = 1 kK. Konuenrpauus Moiexys raza n = 10" 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
UMeHHU akajgeMuka M. /. MuInoHIIUKOBa

BAYETHBIN BUJET Ne 13
mucturuHa: «duszukay (1 u3 3)

1. 3akoH BceMupHoro TaroreHus. 3akonsl Kemnepa. ['paBuTalinoHHbIE CUIIBL.

2. JIBuraresnb BHYTPEHHETO CTOPaHHUSL.
3. I'a3, 3anumaBmmii o0bem V = 12 1 nox nasienuem p = 100 kIla, Obu1 H300apHO HArpeT ot Temie-

patypsl T1 =300 K no Temneparypsl T2 =400 K. Onpeaenuts paboty A pacmmpeHus rasa.

Ycnaxues P.T.

3aBenymouuii kadeapoii

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

3AUETHBIM BUJIET Ne 14
nucuuruinHa: «Pusukay (1 u3 3)

1. I[IpuHuun >KBUBaNIEHTHOCTU Macc. [loTeHnnan rpaButaniioHHoro nois. IlepBas u BTopast KocMu-
YECKHE CKOPOCTH.

2. TennoBas MamuHa, ontuMusupoBanHas He 1o KII/I, a mo BEIX0HOI MOIIIHOCTH.

3. CkonbKO MOHAMOOUTCST HEPTH, YTOOBI MOKPHITh IUIEHKOW BCIO BOJHYIO TMOBEPXHOCTH 3eMJIU?

Tonmuna tienku d paBHa 20 MOJEKYJSPHBIM CIIOSIM, CpelHss MoyisipHas macca Heptu p = 1000
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KI/MOIb, TI0THOCTH HedTH p = 800 xr/m>. Pamuyc 3emmn Re = 6400 kM, okeaHsl 3aHMMAIOT 2/3
TUTOINAAH TIOBEPXHOCTH 3eMitd. [k MPOCTOTHI CUMTATh, YTO MOJIEKYJIBI HePpTH MMEIOT hopMy KyOu-

KOB.

3aBenyromuii kageapoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

3AYETHBIN BUJET Ne 15
nuctuiuinHa: «dusukay (1 u3 3)

1. OnbiT Matikenbcona - Mopiu.
2. Bropoe Hayajio TepMOJIMHAMUKHN. DHTPOIHUS U €€ CTATUCTUUECKUIA CMBICII.
3. Bo3nyx, 3anumaBmmii o0beM Vi = 10 1 ipu naBneruu pi1 = 100 kIla, Ob11 annabaTHyecku cxar 10

obbema Vz = 1 1. OnpenenuTh TaBJICHHUE P2 TIOCIE CKATHS.

3aBenywouuii kadeapoii Ycnaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POZHEHCKHWU 'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

BAYETHBIN BUJIET Ne 16
mucturuHa: «duszuka» (1 u3 3)

1. I[TpeobpazoBanus ["anunes u JlopeHua.
2. OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KHHETUUECKONH TEOPUN UI€ANIbHBIX Ta30B.
3. B pe3ynbpTare KpyroBoro mnpoiiecca ra3 copepiui padboty A = 1 [[x u nepenan oxJaguTenro Ter-

aoty Q2 = 4,2 JIx. Onpenenuts Tepmudeckuit KITJ[ n nuknia.

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. [[. MummmnoHmukoBa

3AUYETHBIN BUJIET Ne 17
mucturnHa: «duszukay (1 u3 3)

1. OcHoBHBIE 3D (DEKTHI TEOPUU OTHOCUTEIHHOCTHU: 3aMEJJICHUE BPEMEHHU, COKPAIEHNUE IITUHBI, OT-

HOCHUTCJIIBHOCTb OJHOBPEMCHHOCTH COOBITHH.

2. BreiBox ypaBHenus Kianelipona - Meneneesa.
3. T'a3 coBepmaer nuki Kapno. Temneparypa oxnaaurens Tz = 280 K. Bo ckosbko pa3 yBenuuurcs

KIIJ] nukna, ecnu temneparypa HarpeBatesns noBbicutes oT T1 =400 K 1o Ti" = 600 K?

3aBenymouuii kadeapoii Ycnaxues P.T.

MUHVUCTEPCTBO HAVKU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'POSHEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHu akaaemuka M. JI. MUUTHOHIIIMKOBA

55



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

1. Cnoxenue ckopocteit B CTO. AGepparusi.

2. MonekynspHO-KHHETUYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIepaTyphbl.

3. Touka HauMHAET IBUKEHUE IO OKPYKHOCTH paanycoM R = 10 M. IIpoiineHHbIl €10 MyTh 3aBUCUT
OT BpEMeHH 10 3aKkoHy s = At + Bt®, rmie A = 8 m/c, B = 1 m/c’. Onpeneants cKopocTh 1 MONHOE

YCKOpPEHHUE TOYKH B MOMEHT t = 2cC.

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. JI. MumnoHmukoBa

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

1. PengaruBucTckue BBIPpAXXCHUA IJId UMITyJIbCa U KHHETHYECKOM OHCPIHHU. BzanMocBs3p Macchl U

SHEPIUH.
2. U3orepmuueckuii, 1300apHbINA U U30XOPHBIN MTPOLIECCHI.
3. Msiy maccoii m = 0,2 Kr noj AeiicTBreM yaapa npuoodperaeT CKopocTs L = 15 m/c. JImuTensHOCTb

ynapa At = 0,02 c. Onpenenuts cpennee 3nauenue (F) cunsl yaapa.

3aBenywouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIN BUJIET Ne 20
muctumnHa: «Puznkay (1 u3 3)

1. ypaBHeHI/Ie JAUHAMHUKU BpalIaTCIIbHOTO ABHUIXKCHUS TBEPAOI'O0 TEJIa OTHOCUTCIILHO HEIOIBKHOM

OoCH.

2. AnnabaTHBIii mporecc.
3. Pakera maccoii m = 1 T mogHUMAETCS ¢ TIOBEPXHOCTH 3eMJTH BEPTHKAIBHO BBEPX C YCKOPEHHUEM a

= 2g. CxopocTb cTpyH ra3os u3 comia v = 1200 m/c. Haiitu pacxon Qm roprodero B eIMHUIY BpeMe-

HH.

3aBenymouuii kadeapoii Ycnaxuen P.T.

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

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

1. MoMeHT uHepIuu.
2. Yucno crenenei cBOOOIbI. 3aKOH paBHOPACTIPEICTICHUS YHEPTUH T10 CTETICHSIM CBOOO/IBI.

3. OHpez[eJme HUMITYJIbC CHCTCMBI U3 2-x TCJI, ABUKYIIHUXCSA BO B3aUMHO HNCPHCHIAUKYIISIPHBIX
HaIpaBJIEHUSIX CO CKOPOCTIMHU L] = 3 M/C ¥ L2 =4 M/C; Macchl TelT M1 = mp = | KT.
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3aBenyomuii kadenpoii Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 22
mucturnHa: «duszukay (1 u3 3)

1. Teopema llTeitnepa.

2. KonnuecTBo TemaoThl. TeninoeMKoCTb.
3. Camoutet onuchiBaet netito Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuia F, ¢ kotopoit

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

Ycnaxkuesn P.T.

3aBenyrommii kadenpoi

MI/IHI/ICTEPCTBvO HAVYKHU U BBICH.IEFQ OBPA3OB/§HI/Iﬂ POCCI/II?ICIfOI?I DEJJEPALIMA
I'POSHEHCKUNU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akagemuka M. /. MumoHIuKoBa

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

1. Kunernueckas sHeprus Bpallarolierocs Teia.

2. IlepBoe HavaIO TEPMOJMHAMHUKH.
3. Teno 6pomieHo co ckopocThio Lo = 10 M/c mox yrimom a = 30° k ropusonTy. Haiftu paguyc xpu-

BU3HBI yepe3 t =1 c.

3aBenymouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPABOBQHI/IH POCCHIZCISOIZ OEJJEPALIN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

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

1. HemnepunanbHbie cucteMbl oTcuyeTa. CHIIbl MHEPLIHH.

2. PaGota uaeansHOTo raza B pa3jIMuHbIX MpoIeccax.
3. OnpenenuTs MOJTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOUKH, HaXOJAIIeiCs Ha 000/1€ Kojeca, pagnyc

KOTOporo paseH R = 0,5 M. YpaBHeHMe BpalleHus Koleca HMeeT Buj @ = At + Bt®, e A = 2 pagjc,
B =0,5 paw/c’.

3aBenyromuii kageapou Yenaxues P.T.

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

3AYETHBIN BUJET Ne 25
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mucturinHa: «duszukay (1 u3 3)

1. enTpobesxHas cuia.

2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHUN UACATIBHBIX Ta30B.

3. Ilo nmpsamonuueitHOMy mocce ACD ener marmmHa, KOTOPOH HEOOXOIMMO 3a KpaTdaiuiiee Bpems
no0paThCsl U3 MyHKTa A B MyHKT B, pacronoxeHHbIN B mosne Ha paccrosiHuu | = 500 M ot moporu
(puc. a). MI3BecTHO, YTO CKOPOCTh MAIIMHBI MO MOJIO B N = 2 pa3a MEHbIIE CKOPOCTU MAIIMHBI 1O
mocce. Ha kakom paccrosiHuu s ot Touku D cienyer cBepHyTh ¢ mocce? IIpoananusupoBath poib

paccrosnust L mexxny nynkramu A u D, nexxamumu Ha 1miocce.

a) b)
A C D A D
¢ s -~ 3
“d s R
3apenyromuii kadeapoii Ycnaxues P.T.

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

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

1. Cuna Kopunosnnca.
2. N3orepmuueckuii, n300apHbIN U U30XOPHBIN Mpolecchl. AaradaTHBIN MpoLecc.

3. 3a 3,5 yaca BO3QyLIHBIN I1ap cHecao Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
MPUYEM BBICOTA €ro Mo beMa yBenuuuiaach Ha h = 2,88 kM. Haiitu: 1) BenuunHy BEeKTOpa €ro cpen-

HEl ckopocTy U 2) yroi 3 BEKTOpa cpeHel CKOPOCTH C TOPU30HTAIbHON TIIOCKOCTBIO.

3aBenyromuii kadeapoi Ycnaxues P.T.

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

BAYETHBIN BUJIET Ne 27
mucturnHa: «duszukay (1 u3 3)

1. DnemeHTHI MeXaHUKM ynpyrux Teil. 3akoH Ilackans. 3akon Apxumena.

2. IlepBoe Ha4aI0 TEPMOIUHAMUKH.
3. JIBUsKeHHe TOYKHM MO MPAMON 3a/aH0 ypaBHEHHEM X = 2t — 0,5t>. OnpeaenuTh CpeaHIOw IyTEBYIO

CKOPOCTb U¢p TOUKU B MHTEpPBAJIE BpeMeHU oT t1 =1 c o t2 =3 c.

3aBenymouuii kadeapoii Ycnaxuen P.T.

MI/IHI/ICTEPCTBVO HAVYKU U BI)ICHIEFVO OBPA3OB/§HI/I${ POCCI/IffICIfOf/i DEJIEPALINN
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUTHOHIIIMKOBA
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3AUYETHBIN BUJIET Ne 28
mucturnHa: «duszukay (1 u3 3)

1. YpaBHeHHE HEMTPEPHIBHOCTH.

2. BpoyHOBCKO€E IBUKEHHUE.
3. K Hutu noaBemieH rpy3 Maccoit m = 2 kr. HaliTu cuimy HanpspKeHHUSI HUTH, €CJTM HUTh C Tpy30oM 1)

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

3aBenyromuii kadgeapoi Ycnaxues P.T.

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

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

1. YpaBuenue bepuymiu.
2. Kpyrossie npoueccs! u KI1/] remnossix mamus. [Hukn Kapho.
3. Uemy paBHa KHHeTHUecKas 3Heprust W MOJIeKyJsl IByXaTOMHOTO ra3a, 3aKJIIOUeHHOTO B COCYJ] 00b-

emMoM V = 2 11 ¥ Haxojsmerocs moy aasiaesuem p = 1,5 -10° Ia.

3aBenyromuii kadeapoii Ycenaxues P.T.
MHHUCTEPCTBO HAVKM U BBICIIET'O OBPA3OBAHN A POCCUICKON OENEPALIUN
I'PO3HEHCKUI T'OCYJIAPCTBEHHBI HEOTIHON TEXHUYECKWIT YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

BAYETHBIN BUJET Ne 30
mucturuHa: «duszukay (1 u3 3)

1. /IBuxeHue Tena B Cpelie ¢ COMPOTUBIIEHUEM: YPaBHEHHUS ABMKEHUs, yuciio PeliHonbaca, ko3ddu-

LIUEHT COIIPOTUBIICHMUS.
2. Bropoe Hauano TepMOAMHAMUKHI. DHTPOIHS U €€ CTATUCTUUYECKUI CMBICIL.

3. B cocyne o6vemom V = 0,01 M> npu Temneparype T = 280 K conepsurcst cMech razoB — a3oTa
Maccoit m; = 7 T 1 Bojgopozaa maccoid mp = 1 r. OnpenenuTs JaBjIeHne CMECH Ta30B.

3apenyromuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. [[. MummmoHImuKoBa

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

1. DnemeHTapHbIN AeKTpUUecKuid 3aps. 3akoH KyinoHa. 3akOH COXpaHEHHUs SJIEKTPUYECKOrO 3apsi-

Ia.
2. ConpoTHBJIECHUE U TTPOBOJIUMOCTh. 3akoH OMa Jyisi OJHOPOAHOTO ydacTKa JIMHEeWHOU 1ienu. Jnud-

depennmanbHas Gopma 3akona Oma.
3. 3apgava. KBagpaTHasi mpoBOJOYHAS paMKa pacloyiOKeHa B OJHOM IUIOCKOCTH C JJIMHHBIM HPSIMBIM

IPOBOJIOM TaK, YTO JBE €€ CTOPOHBI MApALIENbHBI POBOY. [10 pamMKe U MPOBOY TEKYT OJMHAKO-
Bbie Toku [ =1 xA. Onpenenuts cuny F', neficTByrolyro Ha pamKy, eciu OvKaiias K MpoBOLY
CTOpPOHA PAMKH HAaXOIUTCS Ha PACCTOSHHUH, PABHOM €€ JUTHHE.
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3aBenyromuit kadeapoit Ycnaxues P.T.

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

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

1. TloTok BekTOpa HANPSDKEHHOCTH d3JIeKTpuyeckoro mois. Teopema Octporpanckoro-I'aycca mis
HANPSDKEHHOCTH AJIEKTpUYEecKoro ot B Bakyyme. [Ipumenenus reopembr Octporpaackoro-I'aycca
K pacyeTy IoJIeH 3apsHKCHHBIX TEl.

2. TenmnmoBoe neiicTBrue Toka. PaboTa n MOIIHOCTE AnekTpudeckoro Toka. Auddepennmansuas hopma
3akoHa /[xoyisa-Jlenua.

3. 3amava. 3apsoKeHHAs 4acTHIla, 00JIaaromas CKOPOCThIO V = 2-10° wm/c, Bierena B OJHOPOJIHOE
noste ¢ uaaykuuein B =052 Tn. Haiitu otHOmenue O/ m 3apsja 4acTHIIBI K €€ Macce, €CJIM YaCTH-

a omucaljla AyTYy OKPYKHOCTHU paluyCOM R=4 cm. Ilo 9TOMY OTHOHICHUIO OIIPEACIIUTDH, KaKas 3TO

YacTHLA.
3aBenyrommii kadenpoi Ycnaxues P.T.

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

3AYETHBIN BUJIET Ne 3
OUCIHUIIJIINHA. «d)mmca»
1. 3Hepr1/m 3apsaa B 3JICKTPOCTATUYCCKOM II0JIC. HOTCHI_II/IaJ'I I10JIA. 9KBI/IHOTCHHI/I8.JIBHLIC TIOBEPXHO-
CTH. CBS[SB BeKTOpa HaprDKeHHOCTI/I M IMOTCHIIMAaJIa I10JIs.
2. IlpaBuna Kupxroga u nmpocTeiine npuMepsl pacueTa pa3BeTBICHHBIX AEKTPHUUECKUX LEMEH.

3. Banaua. IIpoBosounoe konbio pamuycoM 7 =10 cm nexur Ha crone. Kakoe KoaMuecTBO dIIek-
TpudecTBa () MPOTEUYET IO KOJIbILY, €CJIU €0 IMOBEPHYTh C OAHON CTOPOHBI Ha Apyryro. ConpoTus-

nenue xompia R =1 Owm. BepTukanbHas COCTABIAIONAS MHAYKIMU B MardMTHOrO HOJS 3€MIIM

pana S0mkTo.

3apenyromuii 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 akanemuka M. [[. MummmoHImuKoBa

3AYETHBIU BUJIET Ne 4
mucturnHa: «duszukay (2 u3 3)

1. Dnexrpudueckoe nose B BemecTe. Jurnexkrpuku. HanpspkeHHOCTh AJIEKTPUYECKOTO MOJIA B BELIE-
cTBe. [[unnekrpudeckas NpOHUIIAEMOCTh CPEBI.

2.YpaBHenue Oeryiieil BoiaHbl. Da3oBasi CKOPOCTb.

3. 3amaua. Butok, no kotopomy Teuer Tok [ =20 A, cBOGOAHO yCTaHOBHUICS B OJHOPOJHOM Mar-
uutHOM nione ¢ naaykimeit B =0.016 Tn. Jlnamerp sButka d =10 cm. Onpenenuts padory A , xo-
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TOPYIO HYKHO COBEPIIUTH, YTOOBI MOBEPHYTh BUTOK Ha Yyrol ¢ = 77/ 2 OTHOCHTEIBHO OCH, COBIIA-
naroineit ¢ quametpom. To ke, eciu yron @ =27

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT\’BO HAYKU U BLICU.IE\I}“O OBPASOBVAHI/UI POCCHPIQKOPI DEJJEPALI
I'POSHEHCKUU I'OCYAJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHU akagemuka M. /. MummoHImuKoBa

3AUETHBIN BUJIET Ne 5
mucturnHa: «duszukay (2 u3 3)

1. HpOBOI[HI/IKI/I B DJICKTPHUYCCKOM IT0JIC. Pacnpez[eneHI/Ie 3aps10B B IIPOBOAHUKAX. BHCKTpOGMKOCTB

YEAMHEHHOTO TIPOBOIHUKA.
2. MarauTHOoe mole ABMXKYyIIerocs 3apsaa. 3akoH buo-CaBapa-Jlamnaca. Beiuncienue WHIYKIIUU

HPSIMOJIMHENHOTO IPOBOIHUKA C TOKOM.
3. 3anaua. Torkoe noykonbio paguycom R =10 cm Hecer paBHOMEPHO pacmpeneneHHbIi 3apsi ¢

JUHEWHOH TIoTHOCTRI0 7 =1 MKKi/M. B meHTpe KpHBH3HBI MOIYKOJIbIA HAXOAUTCS 3apsin O = 20

uK1. OHpCI[eJ'II/ITb Cuity F B3aUMOJACUCTBUS TOUCUHOT'O 3apsAaaa U 3apsiKEHHOI'O IMOJIYKOJIbIA.

3aBenyromuii kadeapoii Ycenaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BLICHJEFQ OBPA3OBI§HI/IH POCCI/II\/'ICISOI‘/'I OEEPALIN
I'POSHEHCKUWU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akajgeMuka M. /. MuIIHoHIIUKOBa

3AYETHBIN BUJIET Ne 6

muctuminHa: «Puznkay (2 u3 3)
1. KonpieHcatopsl 1 uX coemuHeHUsl. EMKOCTb CHCTEMbI IPOBOJHUKOB Ha MIPUMEpPaX MIOCKOTO, I[H-
JUHJPUYECKOTO U c(hepUYeCcKOro KOHIEHCATOPOB.
2. Dddexr Xosmna. 3akoH Amnepa.
3. 3agaua. IIpsmoii MeTamndeckuil cTepskensb quamerpoM d =35 cm u amuHoit [ =4 M Hecer pas-
HOMEPHO pacIpe/ieNIeHHbIN 10 ero noBepxHocTy 3apan O = 500 uKu. OnpenenuTts HaNpsSKEHHOCTh
E nons B Touke, HaxomsAmIecs NPOTUB CEPENMHBI CTEPHKHS Ha paccTosHuu d =1 cM ot ero mo-

BEPXHOCTH.

Ycnaxkuen P.T.

3aBexyrommii kageapoi

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

3AYETHBIN BUJIET Ne 7

mucturuHa: «duszukay (2 u3 3)
1. MarautHas uaaykuus. Cuna Jlopenna. J[BukeHue 3apsiia B OTHOPOJHOM MarHUTHOM IIOJIE.
Yckoputenu 3apspKEHHBIX YaCTHIL.
2. BuxpeBoe anektpudeckoe moine. Tok cMerienus. Y paBHeHuss MakcBera.
3. 3agaya. JIBe GeCcKOHEUHBIE MapasllebHble INIOCKOCTH Haxonarcs Ha paccrosaun d = 0.5 cm apyr
ot npyra. Ha miockocTsSX paBHOMEPHO pacIpeleiIeHbl 3apsabl ¢ MOBEPXHOCTHBIMH IIJIOTHOCTSIMH
o, =02 MxkKi/M® v o, = —-03 MxKun/m’. Onpenenuts pasHocTs noteHunanos U Mexiy miocko-

CTSAMH.
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3aBenymouuii kadeapoii Ycnaxuen P.T.

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

3AUETHBIN BUJIET Ne 8
nuciuiuinHa: «dusukay (2 u3 3)

1. IToTok BekTOpa MarHuTHOM MHAYKIUHU. Teopema Octporpanckoro-I'aycca /it MarHUTHOTO TOJIS.
Pabora o nepemeneHuIo MPOBOAHUKA C TOKOM U KOHTYpa B MArHUTHOM IIOJIE.

2. CBoOoiHbIE TApMOHUYECKHE KOJIeOaHus B KoJeOaTeTbHOM KOHTYpE.

3. 3agaua. D]JIC Garapeu akkymyisitopoB E = 12 B, cuia Toka [ KOpOTKOro 3aMbIKaHuUs paBHa 5 A.
Kakyio Han0ospIIyl0 MOLUIHOCTE P, ~MOYHO IOJIyYUTh BO BHEIIHEH LIENH, COEMHEHHON C TaKou

Oarapeeii?

3apenyromuii kadeapoii Ycenaxues P.T.

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

3AUYETHBIN BUJIET Ne 9
mucturinHa: «Duszukay (2 u3 3)
1. DnexTpoaBuwxkyias cuiia nHAYyKuu. 3akoH @apanes. [Tpasuio Jlenna. 3/1C unnykunn kak ciea-

CTBHE 3aKOHA COXPAaHECHUS SHEPTUHU.
2. Iuddepenmanbaoe ypaBHEHHE CBOOOAHBIX 3aTyXaONIMX KOJeOaHUM (MEXaHUYECKHUX U 3JIEKTPO-

MarHUTHBIX) M €r0 pelIeHue.
3. Bamaua. K ucrounuky toka ¢ JJIC E = 1.5 B npucoequnmiu katymiky conpotusieanem R =01
OM. AMnepMeTp HoKa3an CUly Toka, paBHYI0 [, = 0.5 A. Koria x HCTOYHHKY TOKa MPUCOEAUHUIN

TIOCJICIOBATENLHO €IE OJMH HCTOYHMK TOKa ¢ Takoi xe DJIC, To cuna Toka 7, B TOHM XKe KaTyIlKe
okazanack paBHoit 04 A. OnpenennTs BHyTPEHHHE CONPOTUBICHHUS ;U 7;, TEPBOrO M BTOPOTO HC-

TOYHUKOB TOKA.
3aBenyrommii kadenpoi Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 10
mucturnHa: «duszukay (2 u3 3)

1. KoHTYp € TOKOM B MArHUTHOM IIOJIE.

2. IIpumenenus teopeMsl OcTporpaickoro-I'aycca k pacueTy nosieid 3apsiKeHHbBIX TE.

3. 3agaga. Mexay IIaCTHHAMM IIJIOCKOTO KOHJIEHCATOPa HaXOJAUTCS IUIOTHO IPWIIETAroIas K HUM
crexnsaHHas miactuHka (& =10.0). KongeHcatop 3apskeH 10 pa3sHOCTH NMOTEHLHUANoB U, =100 B.

KaxkoBa 6y21€T Pa3HOCTh MOTCHIIMATIOB U2, €CJIKM BBITAIIUTH CTCKIIAHHYIO IIJIACTUHKY M3 KOHACHCATO-

pa?

3aenyromuii kageapon Ycnaxues P.T.

MUHHCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
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['PO3HEHCKUI TOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUIHOHIIIMKOBA

3BAUYETHBIN BUJIET Ne 11
nuciuiuinHa: «dusukay (2 u3 3)
1. SIBnenue camouHayKIMu. MHAYKTUBHOCTH. THIYKTUBHOCTD COJICHOU/IA.
2. CnoxeHre rapMOHHYECKUX KOJIEOaHUH OHOTO HAIIPABICHHS U OJJMHAKOBOM 4acTOThl. bueHwus.
3. 3agaua. OnpeAenuTh MOTEHIUAT (P, 10 KOTOPOTO MOXHO 3apSAUTh YETUHEHHbBIN METaNIMYECKHUI

map paguycom R =10 cm, eciin HanpspkeHHOCTh £ 10JIS, TPU KOTOPOU MPOMCXOIUT MPOOOIA BO3-
nyxa, pasHa 3 MB/M. Halitu Takke MakCUMabHYIO TOBEPXHOCTHYIO INIOTHOCTh O 3JIEKTPUUYECKHUX
3apsI0B Mepea MpodoeM.

3aBenyromuii kadeapoi Ycnaxues P.T.

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

3AYETHBIA BUJIET Ne 12
mucturinHa: «Duszukay (2 u3 3)
1. Toxu 3ambikaHus U pa3Mbikanus. [loctosHHas Bpemenu RL-1ienouku. DHeprust MarHUTHOTO MOJIS.
2. Ilone numnosns, 3JIEKTPUYECKUI TUIIOJIBHBIM MOMEHT. Ilonspusanus IUANEKTPUKOB, €€ pa3IudHbIC

THIIHI.
3. 33.,[[21‘13. HpOCTpaHCTBO MCKAY IUIaCTUHAMHU IIJIOCKOTO KOHJACHCATOpa 3allOJIHCHO AU3JICKTPUKOM

(bapdop, &=16.5), 06bem ¥ xotoporo pasen 100 cm’. IToBepxHOCTHAs IIIOTHOCTH 3apsana O Ha
iacTuHax Konjaencaropa pasua 885 uKu/m’. Beruumcauts pabory A, KOTOPYH HEOOXOAUMO CO-
BEPILUTH JUIsl TOTO, YTOOBI yIAIUTh AUAJIEKTPUK U3 KOHJEHcAaTopa. TpeHneM JUAIEKTpUKa O IUIacTH-
HBI KOHJIEHCAaTopa MpeHeOpeys.

3aBenyromuii 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. /. MuInoHIuKoBa

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

1. CTopoHHHE CHUIIBI B LIENN DJIEKTPUYECKOI0 TOKA. DJIEKTPOIBHKYIIAs CHUIIA.

2. luddepennuanbHoe ypaBHEHHE BBIHYXICHHBIX KoJIeOaHUN (MEXaHUYECKUX U DJIEKTPOMArHUT-
HBIX) U €r0 pelieHne. AMIUTUTY/AA U (a3a BHIHYXKIEHHBIX KoJeOaHUH (MEXaHUYEeCKUX U DJIEKTpoMar-
HUTHBIX).

3. 3anmaua. [1o AByM GECKOHEYHO JUIMHHBIM IPSMBIM MapajieIbHbIM IPOBOAAM TEKYT TOKU [, =20 A
u I, =30 A B orHOM HamnpasieHud. Paccrosinie d Mexay npoBogamu pasHo 10 cm. Beranciuts

MarHUTHYIO MHAYKIKMIO B B TOYKe, ylaleHHOH OT 000MX IMPOBOIOB Ha OJJMHAKOBOE PACCTOSHUE
ry=10 cm.

3asenyromuii kageapon Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BblC]JJEFp OBPA3OB/§HI/I$I POCCI/II7ICIV<OI7I DEJEPALINU
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
uMeHH akaaemuka M. JI. MUUIHOHIIMKOBA
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3AYETHBIN BUJIET Ne 14
1. MarHuTHoe 1oJsie Ha OCH KpyroBoro Toka. MarHuTHOE 1oJie COJIEHOUA.
2. BuxpeBoe anektpudeckoe nojie. Tok cMemenus. Y paBHeHus Makcpeia.
3. 3apaua. TOHKUI JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PACIIPENEICHHBIN 110 JUIMHE 3apsij C JIH-

Heitnoit wotHocTeo 7 =10 MxKi/m. B6musu cpenneii yactu crepyxkns Ha paccrosuun ¥ =20 cm
HaXOAUTCs ToYeuHbIH 3apsa O =10 uKi. Onpenenuts cuiny F, nefcTBYIOILYIO Ha 3apsl.

3aBeayromuit kadeapoit Ycenaxues P.T.

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

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

1. I[Tonsitue nosg. HanpsbkeHHOCTD 3i1eKTpruyeckoro nosist. HanpspkeHHOCTh 37€KTPUUYECKOTo MO

TOYEYHOTO 3apsia. [I[puHIMI cCyneprno3uiuy nojeH.
2. Iorenuunan. Pa3HOCTh MOTEHIIMATIOB U HANPSKEHUE.
3. 3anava. I1o 1ByM OECKOHEYHO JJIMHHBIM NIPSIMBIM IIapauIebHBIM IIPOBOJIAM TEKYT TOKU [, =50 A

u I, =100 A B IPOTHBOIIONOKHBIX HATIPaBJIeHusx. Paccrosuue d Mexmy mpoBogamu paBHo 20 cM.

BEIMMCIMTG MarHUTHYIO MHIYKIUIO B B Touke, yhaneHHON OT 060MX IIPOBOJOB Ha PACCTOSHHUE
7, =25 €M OT EPBOTO IPOBOJA K HA 7, =40 CM OT BTOPOI'O IIPOBOJA.

3apenyromuii kadeapoii Ycenaxues P.T.

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

3AYETHBIN BUJIET Ne 16
muctuminHa: «Puznkay (2 u3 3)

1. IToTok BeKTOpa HaNpsHKEHHOCTH dJIeKTpUuecKoro nois. Teopema Octporpanckoro-I'aycca ns

HaIPSHKEHHOCTH JIEKTPUYECKOTO OISl B BaKyyMe.
2. 3akoH OMa J1s1 HEOJTHOPOJHOTO yYacTKa LENH U JIJIsl 3aMKHYTOW LIETIH.
3. 3agaua. DJEKTPOH B OJHOPOAHOM MarHuTHOM mone ¢ uupyknmed B =01 Tn memwxercs mo

OKPY’KHOCTH. Haiitu CUlly I OKBHUBAJICHTHOI'O KPYroBOIro TOKa, CO34aBacMOro JABUKCHHUEM JJICKTPO-

Ha.

3aBenywomuii kadeapoii Ycnaxues P.T.

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

3BAYETHBIN BUJIET Ne 17
mucturnHa: «duszukay (2 u3 3)

1. DHeprus 3apsaa B 3JEKTpOCTaTHUYECKOM Moje. [ToTeHunan moss.
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2. DKBUINOTEHIIMAJIbHBIE TTOBEPXHOCTH. CBsI3b BEKTOPA HANPSKEHHOCTU M MOTEHIMANIA MOJIS.
3. DHeprust 31€KTPOMarHUTHHIX BOJIH. MIMITynbe aekTpoMarautTHoro nois 3. 3anava. [IpoBonaouHslii

BUTOK paguycom ¥ =4 cm, umerommii conporusienne R =001 Owm, naxogurcs B omHOpomHOM

marautHoM none ¢ uaaykuuei B = 0.04 Ton. ITnockocTs paMku cocTaBiseT yroa o = 30° ¢ JIMHUS-
MU MHIYKIHH 11018, Kakoe KoJIM4ecTBo 3IeKTpudecTBa () MPOTEYET MO BUTKY, ECIIM MATHUTHOE MO-

JIe UCYE3HET?

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEO®TAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /I, MumnoHImukoBa

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

1. DnexTpudeckoe noJie B BemecTse. Juanekrpuku. HanpspkeHHOCTD 3JIEKTPUYECKOTO TMOJIs B BEIIIe-

ctBe. JIManeKkTpudeckasl MpOHUIIAEMOCTb CPE/Ibl.
2. DNEeKTPUYECKUH TOK. 3aKOH COXPAaHEHHMSI DJIEKTpUUYECKOro 3apsiaa. Cuiia Toka, BEKTOp MIIOTHOCTH

TOKA.
3. 3anaua. [Ipsamoii nposox mmuHoi [ =10 cM nomemien B 01HOPOHOM MArHUTHOM IOJIE C MHIYK-

uueii B =1 Tun. KoHIpI €ro 3aMKHYTBI TMOKHAM IIPOBOJOM, HaXOAAIIMMCs BHE 110J1s1. CONPOTHBIIECHUE
R Bceii nenu pasro 0.4 Om. Kakas momuocts P norpebyercs aist Toro, 4To6bI ABUraTh IPOBO

IEPIEHIMKYIIAPHO IMHUAM HHIYKIHH CO ckopocThio V =20 m/c?

3aBenyouuii kadeapoii Ycnaxues P.T.

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

3AYETHBIM BUJET Ne 19
muctuminHa: «Puznkay (2 u3 3)

1. HpOBOI[HI/IKI/I B DJICKTPHUYCCKOM II0JIC. PacnpeﬂeneHI/Ie 3apsA 0B B IIPOBOJHUKAX. 3J'ICKTpOCMKOCTB

YEeIMHEHHOT0 MPOBOJIHUKA (Cepbl).
2. Dddext Xomma. 3akoH AMriepa.
3. 3amaua. ITo Tonkomy konbiy paguycoM R =10 cm paBHOMEpHO pactpeneneH 3apsn ¢ TUHEHHOM

mwiotHocThio 7 = 1 uKi/m. B uentpe konbia naxomures 3apsaa Q = 04 MxKi. Onpenenuts cuny F,
pacTArMBaroILy0 KOJbllo. B3anmozaelcTBUEM 3apsi10B KOJIbLA IPEHEOPEYb.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPALIUN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHM akajgemuka M. JI. MuuinoHIuKoBa

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

1. KOH,Z[CHCB.TOpBI 1 UX COeIUHEHMSA. EMKOCTh CHCTEMEI MMPOBOAHUKOB HA MpUMEpax I1jIo0CKoro, nu-

JUHJPUYECKOTO U ¢(hepUUECKOr0 KOHIEHCATOPOB.
2. BuxpeBoii xapakTep MarHuTHOTO moJisi. CBA3b 3JIEKTPUYECKOI'0 U MarHUTHOTO TOJIeH, peoldpaso-

BaHUA HopeHua JJIs1 SJICKTPOMArdHuTHOI'O ITOJIA.
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3. 3amaua. ToHkoe KOnbLO pagmycoM R=8 cM HeceT 3apsj, paBHOMEPHO paCIIPeNeICHHBIA C JIH-
Heitnoi mrotHocthio 7 =10 HKn/M. KakoBa HanpsokeHHOCT, F DIIEKTPHYECKOro MONS B TOYKE,
PaBHOYJAICHHON OT BCEX TOYEK KoJbla Ha paccrosuue ¥ =10 cm?

3aBexyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHNSI POCCI/IIZCIUCOIZ OENEPALINN
I'POZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /I, MuimnoHImukoBa

3AYETHBIN BUJIET Ne 21
nuciuiuinHa: «dusukay (2 u3 3)

1. DneMeHTapHBIN eKTpudYecKuid 3apsaa. 3akoH KynoHa. 3akoH COXpaHEHHs SJIEKTPUUYECKOTO 3aps-

Ja.
2. MarnuTtHas MHIyKIHA B BemecTse. [ua-, mapa- u ¢peppomarHeTuku. BekTop HaMarHWIMBaHUS.
MaruuTtHas IpOHULIAEMOCTb. SIBIIEHUE TUCTEpE3UCa.

3. Bagaua. JIBe Kpyruble mapamieibHble macTubl paguycoM R =10 cm maxomsrcs ma mamom (mo
CPaBHEHHIO C PAJMYyCOM) PACCTOSHUH JIPYT OT apyra. [ImactuHaM cooOmmIM 0OAMHAKOBBIE IO MOJTY-
JI10, HO IIPOTHUBOIIOJIOKHBIE 110 3HaKy 3apansl |Q|=|0,|= Q. OnpenenuTs 3T0T 3apsan O, €CIHU IJIa-

CTHHBI IpUTATMBalOTCs ¢ cunoil F'=2 mH. Cuurars, 4TO 3apsabl pacIpeneIsaioTcs Mo IUIACTHHAM
PaBHOMEPHO.

3aBenyromuii kadeapoii Ycenaxues P.T.

MMHHCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHHSI POCCI/II71CI§OI71 DOEJIEPALIA
I'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

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

1. BEKTOp 3JIEKTPUYECKOTO CMEIEHHs. DIEKTPOCTATHKA AUINIEKTPUKOB. Teopema OCTporpaackoro-

Taycca 1y1s BEKTOpA 3JIEKTPUYECKOTO CMEIEHHS.

2. MarautHas unaykuus. Cuna Jlopenua. J[BrkeHue 3apsiia B OJHOPOJHOM MarHUTHOM IOJI€.

VCKOpHUTENH 3apsKEHHBIX YaCTHII.

3. 3amava. J[Be rpyIIbl U3 TPEX TOCIENOBATENLHO COEANHEHHBIX JIEMEHTOB COEMHEHBI MApPaJIIENb-

no. DJIC kaxnaoro >nemenTa pasna £ = 1.2 B, Bayrpennee conporunenne 7 = 0.2 Owm. [Tonydennas

Oarapes 3aMKHYTa Ha BHelIHee conpotusienne R =15 Owm. Haiitu cuny Toka [ Bo BHemIHEH Hemnw.
3aBenyouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBUO HAYKHU U BbICLLIEl"p OBPA3OB/§HI/I}I POCCI/II7ICI§OI7I OEIEPALINN
I'POBHEHCKUU 'OCYJAPCTBEHHBIM HE®TSHOU TEXHUYECKWM YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

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

1. DnexTpoMarauTHas UHAYKIMA. 3akoH Dapanes u npaBuiio Jlenna. 3/C HHAYKINHN KaK CJIEICTBHE
3aKOHA COXPAHEHUs DHEPIUH.
2. Ilonte qumosnst, NEKTPUYECKUI JUIOIBHBIA MOMEHT. [lonspu3anus TMaIeKTpUKOB, €€ pa3IndHbIe

THUIIBL.
3. 3agava. Cuna TOKa B IPOBOJIHUKE PAaBHOMEPHO YBENMYMBAETCA OT /, = O 70 HEKOTOPOI'O MAKCH-

MaJIbHOI'O 3HAYCHUS B TCUCHHUC BPCMCHHU T = 10 ¢. 3a 310 BpEMs B IIPOBOJHUKE BBIACIINIIOCH KOJIU-
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gecTBO TeIuloThl O =1 k. OnpenenuTs CKOpOCTh HapacTaHUs TOKa B IPOBOJHUKE, €CIH COIPO-

tuBieHne R ero pasuo 3 Owm.
3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BLICLLIEFVO OBPA3OB1§HI/UI POCCHPICISO?I DOEJJEPALIMN
I'POSHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHHU akagemuka M. /[, MummoHImuKoBa

3BAUYETHBIN BUJIET Ne 24
mucrurnHa: «duszukay (2 u3 3)
1. [ToTok BekTOpa HAMPSKEHHOCTH 3JIeKTpruyeckoro nois. Teopema Octporpanckoro-I'aycca as
HAIPSHKCHHOCTH JICKTPUYECKOTO TOJIS B BaKyyMe.
2. TuddepeHnmanbHOe YpaBHEHHUE YICKTPOMArHUTHOM BOJTHEI.
3. 3ajagya. DIEKTPOH BJIETEN B MPOCTPAHCTBO MEXKIY TUIACTHHAMH TUIOCKOTO KOHJICHCATOPa CO CKO-

pocteio v =10 Mw/c, nanpapienHoii napamiensHo miactunam. Ha kakoe paccTosHue IpUOIH3UTCS
3JIEKTPOH K IOJIOKHUTENBHO 3apsKEHHOM IIacTUHE 32 BpeMsl JIBUKEHHUs BHYTPU KOHieHcaTopa (Tole
CUNTaTh OJHOPOIHEIM), €CIIH paccTosiHue d MeXIy IIacTHHAMH PaBHO 16 MM, Pa3HOCTb HOTEHIH-
ano U =30 B u nnuna [ nnactud pasHa 6 cm?

3aBenyromuii kadeapoi Ycenaxues P.T.

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

3AUYETHBIM BUJIET Ne 25
mucturuHa: «duszukay (2 u3 3)

1. IIpuMepsl pacyeTa NOTEHIMAIOB JUIsl HEKOTOPBIX 3apsKEHHBIX Tell.
2. SIBnenne camonHayKuuu. MHIyKTUBHOCTE. THIYKTHBHOCTB COJIEHOMA.

3. 3amaua. TOHKHMI cTepKeHb COTHYT B KOJblo paguycoMm R =10 cm. On 3apsken ¢ nuHeiHOI
mwiotHocthio 7 = 300 mKn/m. Kakyro pa6otry A Hamo coBepmuTh, YTOOBI MEPEHECTH 3apsan O =5
HKI1 U3 eHTpa KoJblia B TOUKY, PAcIOJI0KEHHYI0 Ha OcH Kojbla Ha paccrosuuu [ =20 cM ot uen-
Tpa ero?

3aBenyrwomuii kadeapoi Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 26
nucuuruinHa: «Pusukay (2 u3 3)

1. IlonsTre momns. HaHpﬂ)I(CHHOCTB QJICKTPHUYCCKOTO ITOJIA. HaHpH)KCHHOCTL QJICKTPHUYICCKOTO T10JIA

TOYEYHOT O 3apsaaa. [I[puHIuI cyneprno3unuu nosen.
2. Toxu 3amblkaHus U pa3Mbikanus. [loctossHHas Bpemenu RL-nienouku. DHeprus MarHuTHOTO IMOJIS.

3. 3agaua. Daekrpoemkocts C miockoro kouaencatopa pasHa 111 nd. dusnektpuk - dapdop (
£ =6.5). Konnencarop 3apaaumu 10 passoctu norennuanos U =600 B u oTKIIOUMIN OT HCTOYHH-
xa HanpsokeHus. Kakyro pabory A HyKHO COBEPIIUTH, YTOOBI BEIHYThH AUDJIEKTPUK U3 KOHIEHCATO-
pa? Tpenne mpeHeOpeKUMO MaJo.

3aBenyromuii kageapon Yenaxues P.T.

67



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

3AYETHBIN BUJIET Ne 27
nuciuiuinHa: «dusukay (2 u3 3)
1. ConpoTuBieHue U NPOBOAUMOCTh. 3akoH OMa JIjIs1 OTHOPOIHOTO ydacTKa JIMHEeHHOH 1ienu. Jud-

depennuanbHas popma 3akoHa Oma.
2. BuxpeBoit xapaktep MarHUTHOTO 1moJisi. CBsi3b 3JEKTPUUECKOr0 U MarHUTHOTO MOJIeH, mpeodpaso-

Banus JlopeHna Juist >JI€KTPOMArHUTHOTO TIOJISL.
3. 3amayga. [To TOHKOMY NPOBOJLY, H30THYTOMY B BHJIE IPAMOYroibHuKa, TedeT Tok [ =60 A. Jlnu-
HbI CTOPOH npamoyronbHuka paBbl @ =30 cm u b =40 cm. OnpeenuTs MArHUTHYIO MHIYKIHUIO

B B Touke nepeceuenus quaroHanei.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBvO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 DEJNEPALINN
I'POSHEHCKUWU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHHU akageMmuka M. /. MummoHIuKoBa

3AUYETHBIN BUJIET Ne 28
mucturinHa: «Duszukay (2 u3 3)

1. [TocnenoBarenbHOE U MapaAIIICIBHOE COSAMHEHUE TTPOBOTHUKOB.
2. MarauTtHoe nose JBuxkyIierocs 3apsaa. 3akon buo-Casapa-Jlamnaca. Beruncinenue nHIykuuu

HPSIMOJIMHEHHOTO IPOBOIHUKA C TOKOM.
3. 3amaua. Toukwuii crepxkens mmmnoi [ =10 cM paBHOMepHO 3apsken. JIuneiinas miotHocts [ 3a-

pana paBHa 1 MxKn/m. Ha npopomkenun ocu crepskus Ha pacctosauu @ =20 cM or Gmmkaiiiiero
€ro KOHIIA HAXOJUTCS ToYeuHsblit 3apsn O =100 K. Onpenenuts cuny F B3anmomelcTsus 3apsi-

JKCHHOI'O CTCPIKHA U TOYCUHOT'O 3apsa.

3aBenymouuii kadeapoii Ycnaxues P.T.

3 cemecTtp

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

DK3AMEHALIMOHHBINA BUJET Ne 1
mucramnHa: «Dusukay

1. Baemrawnit potorddext u ero 3axonsl. OnbiTel CToneroBa. ®oToHBI. YpaBHEHHE DWUHIITEHHA IS

BHelHero Goroaddexra.

2. OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTUKH.

3. 3agaya. Ha MputbHYy10 MiieHKy (n=1.3), HaXoAsIIyI0Cs B BO3/yX€, M1aJaeT HOPMAJIbHO IMy4OK OeJo-
ro cBera. [Ipu Kakoif HaMMeHbIlIeH TOJIIINHE dINIEHKU OTPaXKEHHbIN CBET ¢ JUIMHOM BOJHBI A = 0.55

MKM OKa>X€TCA MaKCUMaJIbHO YCI/IJ'ICHHBIM?

3aBenymouuii kadeapoii Ycnaxues P.T.
MHUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHM S POCCUMCKOM ®EJIEPALIAN

I'PO3ZHEHCKUIA FOCYI[APCTBEHHblﬁ HE®TIHON TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /. MwmmmoHImukoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 2
JqucuuniInHa: «Pusukay

1. SAnepubie cunbl. Me30HBI

2. 3axoH npenomienus. IlonHoe oTpaxeHnue.
3. 3amaga. PaccrosHue Arz; MeXIy BTOPBIM U IIEPBBIM TEMHBIM KOJIbIIaMu HbIOTOHA B OTpaskeHHOM

CBC€TC paBHO 1MM. Ol'[peI[CJ'II/ITI) pPacCTosAHUC AV]O,Q MCXKAY ACCATBIM U JCBATHIM KOJIbIIaAMU.

3aBenyromuii kageapon Ycnaxues P.T.

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

DK3AMEHALIMOHHBIA BUJIET Ne 3
mucnumnHa: «dusukay
1. dudpakmus Opaynrodepa Ha OAHOHN IIETH.

2. OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTUKH.
3. 3apmaua. Kakas monst sHepruu ¢poToHA M3pacxo0BaHa Ha paboTy BBIPBIBaHUS (POTOIIEKTPOHA, €C-

7 KkpacHas rpanuia Gotospdexra A = 307 HM U MakcUMalbHasi KUHETHYECKask YSHEPTUsl Tmax $o-
TO3JIEKTpOHA paBHa 13B?

3aBenyromuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHSI POCCHI7ICI§OI71 OEJIEPALINU
I'PO3SHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MumnoHmukoBa

DOK3AMEHALIMOHHBIN BUJIET Ne 4
JUCHUIUIMHA: «DU3nKa»
1. ITnockoe 3epkaino. M300paxeHne B MIIOCKOM 3epKaje.

2. Mudpaxnus Opaynrodepa Ha 1upakIHOHHON pELIETKE.
3. 3anmava. Berumcnute pamuyc ps natoil 3oHbl DpeHens i MIOCKOTO BOJHOBOTO (pOHTA

(A =0.5 MKM), eciu TTOCTPOCHHUE JENACTCS JUIsl TOYKUA HAONIOACHUS, HAXO/ISIIEHCS Ha PACCTOSHUU b
= 1M OT ¢pOHTA BOJIHBI.

3apenywomuii kadeapoii Ycenaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MummmnoHmukoBa

DK3AMEHALIMOHHBINA BUJET Ne 5
mucramnHa: «Dusukay
1. Cdepuueckoe 3epkaino. Mzobpaxenue B chepuaeckoM 3epKaie.

2. YpaBHeHue DUHIITEHA 17151 BHEHETo GoTodddexra.
3. 3agaua. OnpenenuTth SHEpruto W, uznydaemyro 3a BpeMs ¢ = | MUH U3 CMOTPOBOTO OKOIIIKA TLIO-

maapio S = 8 cM’ MIaBUILHOI Tleun, eciu ee Temneparypa 7=1200 K.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 6
JqucuuninHa: «Pusukay
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1. Teopus atoma Bogopoja o H. bopy. CnekTpanbHble cepruu aToMa BOAOPOA.

2. Jlunza. ITocTpoenue u300pakxeHus B TUH3AX.

3. 3agada. Yron bprocrepa Op mpu majeHuM CBETa M3 BO3AyXa Ha KPUCTAUT KAMEHHOM COJIM paBeH
57°. OnpenenuTs CKOPOCTh CBETA B 3TOM KPHUCTAJLIE.

3aBenyromuii kageapon Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJIET Ne 7
qucuumuinHa: «Pusnka

1. Uarepdepennns cera. MTHTEHCHBHOCTH cBeTOBOM BOJHBI. [IpuHunn cynepno3unuu. [Ipoctpan-
CTBEHHAsl U BpEMEHHAasi KOT€PEHTHOCTD. Y CJIOBHSI MAKCUMYMa 1 MMHMMYMa UHTCHCUBHOCTH CBETA
npy UHTEPPEPEHIIMU BOJH OT JIBYX KOTEPEHTHBIX HCTOYHUKOB. .
2. B3aumopneHcCTBHsS M3IIydyeHHMs C BeUIeCTBOM. BblHyxzneHHoe u3nydyeHue. BwiBox (opmyiisl
M.IInanka no A.DNHIITEHHY.
3. Bagaua. [{udpaxuuonnas pemerka cogepxut n = 200 mrpuxoB Ha 1 MM. Ha pemerky namaer
HOpPMaJIbHO MOHOXpomatndeckuii cBetT (A = 0.6 MkM). MakcuMyM Kakoro HaumOOJBIIETO MOPSAKa

JIaeT 3Ta penieTka’?
3aBenyromuii kadeapoii Ycenaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 8
aucuuIinga: «Pusuka

1. Unrepdepenuus cpeta.
2. Umnynbe ¢otoHa. JlaBnenue ceera. KBaHTOBOE 1 BOJIHOBOE 00BSICHEHNE JAaBJICHUS CBETA.

3. 3agaua. Ha y3Kyro 1menp nagaetT HOpMaJlbHO MOHOXPOMATHYECKHUM CBET. YTOJ (POTKIIOHEHMS ITyd-
KOB CBE€Ta, COOTBETCTBYIOIINX BTOPOU CBETION AU(pakIMOHHON nojioce, paBeH 1°. CKOJIbKUM UIH-
HaM BOJIH IIaJIal0ILEro CBETa paBHA IIMPUHA ILIETN?

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 9
qucuurimHa: «duzukay

1. UnTepdepeHius B TOHKUX TUIEHKAX.

2. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHHE AABJICHHS CBETA.

3. 3amava. OnpenenuTh JJIUHY BOJHBI A ()OTOHA, UMIYJIBC KOTOPOTO PaBEH UMITYIIBCY DIIEKTPOHA,
obmnanmaromiero ckopocTbio v= 10 Mwm/c.

3aBenymouuii kadeapoii Ycnaxuen P.T.

MUWHUCTEPCTBO HAVKHU Y BBICIIIET'O OBPA30OBAHU ST POCCUMCKON DEJEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHu akagemuka M. /. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 10
muciuminHa: «Pu3nka
1. [Tonoce! paBHoit Tonmuubl. Konbiia HeioToHa.
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2. JlebexT Macchl ¥ SHEPTHS CBS3H SApa.
3. 3agaya. 3BykoBbIe Konebanus yactoroi v = 0.5 k' u ammmrynoii 4 = 0.25 MM pacpocTpans-

10TCs B yripyroi cpene. Jnuna Bomubel A= 70 cM. Haiitu: 1) ckopocTh v pactipocTpaHeHUs BOJH; 2)
MaKCUMaJIbHYIO CKOPOCTD (dE/dt)max ABUKEHUS YACTHI] CPEJIBI.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNSI POCCI/II7ICI§OI7I OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEO®TAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHU akagemuka M. /[, MuimnoHImukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 11
JUCcHUIUIMHA: «Du3uKa»
1. Ipuanun I'roiirenca-Openens. 3oupl Openens. Hudpakuus OpeHens Ha KPYrioM OTBEPCTHH U
JTUCKE.

2. D¢ dexTuBHAS Macca 3JIEKTPOHOB B KPUCTAILIAX.
3. 3agaua. Ilpu yBenuueHUM TepMOIMHAMHYECKON TemIiepaTypsl I YEpHOTo Teja B J1Ba pas3a JUIMHA

BOJIHBI A, Ha KOTOPYIO MPHUXOAUTCS MAaKCUMYM CIEKTPAJIbHON IUIOTHOCTH YHEPTreTHUYECKON CBETH-
moctu u(A, T) ymenbmunock Ha AL =400 uM. OnpenenuTh Ha4albHYI0 U KOHEYHYIO0 TeMIepaTypsl 77

u 71>.
3aBenyouuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCTBvO HAVYKHU U BBICHJEFQ OEPA3OB1§HI/IH POCCI/II7ICI§OI71 OEJIEPALINN
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHHU akajgeMmuka M. /. MunoHIuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 12
aucuuiinHa: «Pusnka»
1. Iudpakius Ha KpyrioM OTBEPCTHH U Ha JHCKE.

2. AtomHoe sapo. [ledekT Macchl U SHEPTHUSI CBSI3U SApa.
3. 3agava. BonHa pacnpocTtpansieTcst B ynpyrou cpeae co ckopoctbio v= 100 m/c. Haumensiee pac-

CTOSIHUEAXMEXy TOUKaMHU cpejibl, (ha3bl KoJeOaHUH KOTOPBIX MPOTUBOIOJIOKHEL, paBHO 1 M. Ompe-
JIEJIUTh YacTOTy KoseOaHuH.

3aBenyommii kadeapoi Ycnaxuesn P.T.

MHHHCTEPCT]?O HAYKU U BBICLLIE]:O OBPA3OB/§HHH POCCHﬁCKOﬁ DEJNEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIuKOBa

DKk3aMeHaMoHHbINH Omier Ne 13
nucuuruHa: «dusuka
1. PannoaktuBHOCTH. Anb(a-, 6eTa- 1 , raMMa-u3TydeHus saep. 3aKOHBI PAAMOAKTUBHOTO pacmaa.

2. EcrecTBeHHBIN U MOJSIPU30BAaHHBIN CBET. Buabl nonsipuzanuu.
3. 3amava. ToHkas ruieHka TommuHON 0.41 MKM M3 MPO3pavyHOro IJIACTUKA C MOKA3aTeeM IPeIoM-

aeHus n=1.5 ocBelieHa OeJIbIM CBETOM, MAJAIONIUM HOPMAJIbHO K MOBepXHOCTH. Kakue niauHbI BOJTH
U3 BUJIUMOTO JTMana3oHa Oy1yT YCHJIEHBI B OTPa>KEHHOM ITy4Ke?

3aBenymouuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJIET Ne 14
JqucuumninHa: «Pusukay
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1. SAAnepubie peakiuu. [IpoGnemMsl sIepHON SHEPTETHKH.
2. 3akoHBI M3ITY4YCHHs] a0COJIOTHO YEPHOTO Tena. PacmpeseneHue >HEPTHH B CHEKTpPEe aOCOIIOTHO

YEpHOTO Tea.
3. 3amaua. Korna mpubop st HabmoqeHus koen HproToHa Morpy3miiv B )KUIKOCTh, TUAMETP BOCh-
MOI'0 TEMHOT'O KOJiblla YMEHbIIWICS ¢ 2.92 cMm a0 2.48 cMm. Uemy paBeH mokaszareib MPEJIOMIICHUS
KUJKOCTU?

3aBenyromuii kageapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALINU
I'POSHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 15
muciuminHa: «Pu3nka»
1. Kimaccuueckas 35ieKTpoHHas Teopust Aucnepcun. CBs3b AUCHEPCUH C MOTJIOIMICHUEM.
2. Yacrtuiia B O4THOMEPHOM MPSAMOYTOJIBHON MOTEHIIMAIBLHOM AMe. KBaHTOBaHKE YHEPTUM U UMITYJIbCa
YaCTHIIBI.
3. 3agaua. B ombite FOnra paccrosnue dmexny mensmu paBao 0.8 MMm. Ha kakom paccrosiHuu / oT
HIeJIeH CIIEYeT PACHOJOXKHUTh AKpaH, YTOObI MHpUHA b UHTEPPEPEHIITMOHHON IMOJOCHl OKa3al0Ch

paBHO 2 MM?
3apenyromuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHNSI POCCI/II7ICIU(OI71 OEJIEPALINU
I'POZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akagemuka M. /[, MummnoHmukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 16
aucuuIuinga; «Pusukay

1. DHeprust u umIynsc GoroHa. JlaBienue cera.

2. Onsit lltepna u I'epnaxa. Cnun 3nekTpoHa. CHMHOBOE KBAHTOBOE YHUCIIO.

3. 3agaua. Ha myTu cBeTOBOIl BOJHBI, UAYIIEH B BO3yX€E, OCTABHIN CTEKJISIHHYIO IUIACTUHKY TOJ-
muHOM A= 1 MM. Ha ckoibKo M3MEHMIach onTUYecKas JUIMHA MyTH, €CJIM BOJIHA Ma/laeT Ha MJIaCTUH-

Ky: 1) HopmanbHO; 2) o yriiom 0= 30°?7

3apenyromuii kadeapoii Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHMNSI POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[, MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
OUCIHUIIJIINHA. «q)I/I3I/IKa>>

1. Paccesnue cBera. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopnyckynsipHO-BOJTHOBOM Jyal3M CBOWCTB BEUIECTBA U €ro ONMBITHOEe 000CHOBaHMe. [ nmoresa

ne Bpoiins. OnsIThl 10 qUQPAKIIUU 3JIEKTPOHOB, ATOMHBIX i MOJICKYJISIPHBIX TYYKOB.
3. 3ajgaua. Yron aMexIy IUIOCKOCTSMHU MPOINYCKaHUs ToJsipu3aTopa U aHaiu3aropa paseH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS WHTEHCHBHOCTH CBETA, BHIXOJAIIECTO U3 aHAIM3aTOpa, C€CIIU yroj yBeJH-
yuThH 70 60°?

3aBenywomuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJET Ne 18
mucnuminHa: «Dusnkay
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1. YpaBHeHue DiHIITeHHA U1 BHEITHETO (hoTod(deKTa.

2. Craumonapssie coctosiHusA. YpaBHenue lllpeaunrepa st cTalMOHApHBIX COCTOSIHUMN. [[BHO>KeHUE
cBOOOTHOM YyacTHIBl. YacTHIIa B OTHOMEPHOH MPSIMOYTOJIbHOMN MOTEHIUAIBHOM SIME.

3. 3agava. ['ups, moaBemieHHas Ha MPYKHUHE, KOJEOIETCS M0 BEPTUKAIA C aMILTUTYI0H A = 4 cM.
OnpenenuTs MOTHYIO YHEPTUI0 E KoJaeOaHUi THpH, €CIIN )KECTKOCTh MPYKUHBI k = 1 kH/Mm.

3aBenyromuii kageapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIN
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUIM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 19
qucuuIuinHa: «Pusuka»

1. Tlonsipu3zanus cBeTa Npu OTPAKEHUH U IIpeIoMIIeHUH. 3aKoH bprocrepa.

2. Mexanuueckue rapmoHuyeckue koiedanus. ["apmonnueckuii ocupstop. [Ipyxunnsii, puznue-
CKHI ¥ MaTeMaTHYeCKH MasTHUKUA. ATOM Bojopoja. [ maBHoe, opOUTaIbHOE W MarHUTHOE KBAHTO-
BbI€ UyKciia. MarHUTHBIM MOMEHT aTomMa. KBaHTOBaHNE MOMEHTA UMITYJIbCA.

3. 3agauva. Kombia HeroToHA HAOIIOAIOTCS C TTIOMOMIBIO IBYX OJWHAKOBBIX TIOCKOBBIMYKIIBIX JIMH3
paanycoM KpuUBH3HBI R = 1 M, CIIOEHHBIX BIUIOTHYIO BBITYKJIBIMH OBEPXHOCTSAMHU, TAK YTO ILIOC-
KHE MMOBEPXHOCTH JIMH3 MapayiebHbl. ONpeaenuTb paanyc »2 BTOPOrO CBETIOTO KOJIbIla, HaOIr0a-
€MOTO B OTPOXKEHHOM cBeTe (A = 660 HM) TPy HOPMaJIBLHOM TaJICHUHU CBETa HA TOBEPXHOCTh BEpXHEH
JIMH3EL.

3aBenywouuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAYKU U BLICLHEFP OBPA3OB§HI/IH POCCI/H7ICI§OI71 OENEPALINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MuInoHIIUKOBa

DK3AMEHAILIMOHHBIN BUJIET Ne 20
muctuminHa: «Puznkay (3 u3 3)

1. UaTepdepeHiimonHas KapTUHa OT IBYX KOTE€PEHTHBIX UCTOYHUKOB.

2. Indpakius Ha KpyrioM OTBEPCTHH U Ha JHCKeE.

3. 3agaua. Kakoit HanMeHbIIeH pa3peniaronieil cuioil R gomkHa o0ianate audpakiroHHas perier-
Ka, YTOOBI C €€ TIOMOIIIbI0 MOKHO OBLJIO pa3pelInTh JIBE€ CIIEKTpaibHble TUHUM Kaiaus (A1 = 578 HM U
A2 = 580 um)? Kakoe HanMeHblliee Yicio N IITPUXOB JIOJDKHA UMETh 3Ta pPelleTKa, YTo0bl pa3pele-
HUe ObUIO BO3MOKHO B CIIEKTPE BTOPOTO MOPSIIKA.

3aBenymouuii kadeapoii Ycnaxues P.T.

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

Dx3amMeHannoHHbIN omter Ne 21
mucramnHa: «Dusukay
1. 3akon Mamntoca. JIBoiiHoe s1ydenpenomienne. MickyccTBeHHas onTHYecKas aHu30TPOIUS.
2. T'apmoHmnueckue konebdaHust U UX xapakrepuctuka. JuddepenuuanbHoe ypaBHeHHE TapMOHHUYE-
CKHX KOJICOaHHIA.
3. 3amava. Ha nudpakmmonnyro pemeTky, cogaepxamyto n= 100 mrpuxoB Ha 1 MM, mamaer HOp-
MaJIbHO MOHOXPOMAaTHUYECKUW CBET. 3pUTeNlbHAsI TPyOa CIIEKTpOMETpa HaBEJICHA HA MaKCUMYyM Tpe-
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Thero nopsaka. YtoOs! HaBeCcTH TPYOy Ha APYroil MAaKCHMyM TOTO ke MOpsAKa, €€ HY’KHO IIOBEPHYTh
Ha yroi Ag = 20°. OnpenenuTs JJIMHY BOJIHBI A CBETA.

3aBenyromuii kadgeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMNSI POCCHI7ICI§OI71 OEJIEPALIU
I'POZHEHCKHWU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKUM YHUBEPCUTET
“MeHHu akagemuka M. /I, MumnoHImukoBa

DK3AMEHAIITMOHHBIN BUJET Ne 22
aucuuIuinga: «Pusukay

1. KBanToBas runote3a u ¢popmyna [lnanka.

2. KorepeHTHBIE HICTOYHUKH CBETA.
3. 3amaya. Temmneparypa 7T yepHoro Tena paBHa 2 kK. Onpeaenutsb: 1) crieKTpaldbHYIO TUIOTHOCTH

sHepruu u3nydenus u(A, T) ayis quuHbl BOIHBL A = 600 HM; 2) SHEpPreTHYeCKYI0 CBETHMOCTh R B UH-
TepBaJje JIMH BOJIH OT A1 = 590 HM 110 A2 = 610 HM.

3apenyromuii kadeapoii Ycenaxues P.T.

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

DK3aMeHaMoHHbIN Ouier Ne 23
aucuuIuinga; «Pusukay
1. qucnepcus cera. O6acT HOPMAIBHOM U AHOMAJIBLHOM JTUCIICPCHUH.

2. JIunza. [loctpoenue u3o0pakeHus B JIMH3aX.
3. 3amaya. OnpenenuTs JUIMHY A Oeryliel BOJHBI, €CIM B CTOSYEH BOJIHE paccTosiHUE [ Mexay: 1)

NEepBOM U CelbMOM MYYHOCTSIMU pPaBHO 15 cM; 2) mepBbIM U YETBEPTHIM Y3JIOM paBHO 15 cM.

3apenyrommii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTBVO HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 DEJJEPALIMA
I'POSHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHHU akajgeMuka M. /. MunoHIuKoBa

DK3AMEHALIMOHHLIN BUJET Ne 24
qucuuiuinHa: «Pu3nukay

1. BeiBoz u3 hopmynsl Ilnanka 3akonoB Buna u Credana-bonbiivana.

2. IlpoxoxieHre 4acTull 4yepe3 NOTeHLIUaIbHbIN Oaphep.

3. 3anauva. [{ng npexpamienust porodddexra, BHI3BaHHOTO 00Jy4yeHHEM MJIATUHOBOMN MJIACTUHBI YIlb-
TpapHUOJIETOBBIM CBETOM, HY)KHO MPUJIOKUTH 33A€P KUBAIOIIYI0 pa3HOCTh noteHuumainos U; = 3.7 B.
Ecin nnaTMHOBYIO IJIACTMHY 3aMEHUTH IJIACTMHOM M3 JIPYroro Marepuala, TO 3aJepKUBAaIOLIYIO
Pa3HOCTh MOTEHIIUATIOB TIpUAETCs yBenmnuuTh 10 U> = 6 B. Onpenenuts paboTy A2 BBIX0Aa DIIEKTPO-
HOB C TIOBEPXHOCTH HOBOM IUIACTHHBI, €CIIU /IS IJIaTUHBI padoTa Beixoga A; = 6.3 3B.

Ycnaxues P.T.

3aBenyomuii kadenpoii

MUWHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA3OBAHUS POCCUNCKON OENEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3aMeHannoHHbIN OmeT Ne 25
mucramnHa: «Dusukay

1. Judpakaus Opaynrodepa Ha AudpakIIMOHHON pEIIeTKeE.
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2. SAnepupie cunbl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJI.

3. 3apmayva. [Tnockast 3BykoBast BojiHa umeet nepuon 7' = 3 mc, aMmutyay 4 = 0.2 MM ¥ 17IMHY BOJIHBI
A=1.2 M. []ns1 Todek cpenpl, YIAICHHBIX OT UCTOYHHMKA KOJIeOAaHUHN Ha pacCTOsSTHUE X = 2 M, HAUTH: 1)
cMmemnienue &(x,f) B MOMEHT! = 7 Mc; 2) ckopocThb O&(x,£)/0t n yckoperne 0%E(x,£)/0f s Toro xe Mo-
MeHTa BpemeHHu. HauanbHyto a3y konebaHuil NpUHATH paBHON HYIIO.

3aBenyromuii kageapon Ycnaxues P.T.

MMHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA3OBAHIS POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKMM YHUBEPCUTET
“MeHHu akagemuka M. /I, MuimnoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
qucuumnnHa: «Pusukay

1. Bremmnuit poroaddext u ero 3akonbl. OnbiTel CTosieToBa. @OTOHBI. Y paBHCHHE DWHINTEHHA JTSI
BHemHero gororddexra.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTUKH.

3. 3apaya. CpeqHeKBaIpaTUUHOE 3HAUEHNUE UHAYKIIMA MarHUTHOTO TIOJISL B AJIEKTPOMArHUTHOM
BosIHE paBHO B= 2.50 uTn. KakoBa HHTEHCUBHOCTH 3TON BOJIHBI?

3aBenymomuii kageapoi Ycnaxues P.T.

Kputepuu oueHKkH 3HAHUI CTyJeHTA HA IK3aMeHe

OneHka «OTJIMYHO)» BBICTABIISETCS CTY/IEHTY, IOKa3aBUIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAHHbIE,
IyOOKHe 3HAHHS Y4EeOHOUM MpOTrpaMMbl JUCIUIUTMHBI U YMEHHUE YBEPEHHO MPUMEHSTh UX Ha Ipak-
THKE TIPH PEIIEHNH KOHKPETHBIX 3aJ]1a4y, CBOOOJHOE MU MPaBUILHOE 00OCHOBAHHME MPHUHSATHIX pele-
HUM.

OuneHka «X0poOIIO» - BHICTABIISIETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET MaTepual, TPaMOTHO U
MO CYIIECTBY M3JIAraeT €ro, yMeeT NPUMEHATH IMOJTYYECHHbIC 3HAHUS HAa MPAKTUKE, HO JIOMYCKa-
€T B OTBETE WJIM B PEUICHUH 3a/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh C
MOMOIIBI JOMOJHUTEIBHBIX BOMIPOCOB MPENOAABATENIS.

OuneHka «yJI0BJIETBOPUTEIbHO» - BBICTABISETCS CTYIEHTY, MOKa3aBileMy (pparMeHTapHBIN, pas-
PO3HEHHBIN XapakTep 3HAHWUW, HEIOCTATOYHO NpaBUIbHBIE (HOPMYIHPOBKH Oa30BBIX TOHATHH,
HApYLIEHUS JOTUYECKOM MOCIENOBATENBHOCTH B HM3JIOKEHHUH IPOTPAMMHOIO MaTepualia, HO IpHU
ATOM OH BJIQJICET OCHOBHBIMH pa3feiaMHi y4eOHOU MpOrpaMMbl, HEOOXOIUMBIMHU ISl TATBHEHUIIIETO
00yueHUsI 1 MOXKET MPUMEHSThH TOJTYUYCHHBIE 3HAHUS IO 00pa3ily B CTAaHAAPTHON CUTYyaIlH.

OueHka «Hey/I0BJIEeTBOPUTEIBLHO)» - BHICTABIISICTCS CTYJIEHTY, KOTOPHIH HE 3HAaeT OoJblIei 4a-
CTH OCHOBHOTO COJEpKaHHUs yueOHOW mMporpaMMbl AMCHUILUIHNHBI, JOMYCKAeT IpyOble OMTHOKU
B (OPMYITUPOBKAX OCHOBHBIX TOHSATHUN AUCIMIUIMHBI U HE YMEET HCIIOJIb30BAaTh MOJTy4YEHHBIE
3HAHUS NIPU PELUICHUHU TUIOBBIX IPAKTUYECKUX 3a/1a4.
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KoMmimuiekT 1a6opaTopHbix pador
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1. IT cemectp
1,2. | O6paboTka pe3ynbTaToOB (PU3HMUECKOTO IKCIIEPUMEHTA.
Omnpenenenue yckopeHus: CBOOOIHOro naaeHus (q) ¢ TOMOIIBIO
MaTeMaTUYeCKOro MasiTHUKA
Omnpenenenre MOMEHTa HHEPIIMH C TOMOIIbIO MasiTHUKa Makc-
BEJUIa
Omnpenenenne kodpduieHTa BHYTPEHHETO TPEHHUSI KUIKOCTH IO
merony Crokca
OmnpeneneHne OTHOUIEHHS TEIIOEMKOCTEN BO3/1yXa IIPH MOCTOSH-
HOM JIaBJIEHUH U 00bEME
3. 3. IIT cemectp
W3ydeHue 351eKTporu3MepUTEIbHBIX TPUOOPOB
W3ydenue paboThl 2IEKTPOHHOTO ocriuiorpada
Omnpenenenne pabOThl BBIXOAA FIEKTPOHOB U3 MeTaslia
N3ydenune aneKTpudecKux CBOMCTB CErHETOAIETPUKOB
Omnpenenenne OTHOLIEHUS 3aps/a 3JEKTPOHA K €r0 Macce MeTo-
JIOM MarHeTpoHa.
4. 4. IV cemectp
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JIMH3EI B ux IOrpCIIHOCTH

Ornpezenenne paccTosIHUS MEXY eisiMu B onbite FOHTa

HccnenoBanue 3akoHa Mairoca ¥ POX0K/ICHHS OJIIPU30BaHHO-
ro cBeTa yepe3 (a3zoByIO IUNIACTHHKY

Ornpenenenne POKYCHBIX PaCCTOSHUM MOJIOKUTEIBHON B OTpHIa-
TEeNbHOU JIMH3 METOJIOM beccens

Kpurepuu ouenku:

— 32 BBINIOJIHEHUE OJJHOH 1a00paTOpHOI paboTHI CTYIEHT moryyaet 4 Gasia.
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