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IMacnopT poHIa OLIEHOYHBIX CPEACTB MO JUCHHUIINHE «DU3NKA)
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KonTponupyemsle pazensl AUCIH-
TUTUHBI

Kon xonTponupy-
€MOM KOMIIETEH-
01701

HaunMeHnoBaHue O1lEeHOYHOT'O
cpelcTBa

®du3nuecKrue OCHOBBI MEXaHUKHU

OIIK-1
OIIK-1.1.

CrocobeH pemiath 3ajadu
npodeCcCHOHATIBHON JeSTelb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHHUsS  TEOPCTUYECKUX  H
NPAaKTUYECKUX OCHOB €CTe-
CTBEHHBIX M TEXHHYCCKHX
HayK, a TaK)Xe MaTeMmaThdye-
CKOTO amnmapara

MonexynsipHasi pU3uKa, U TEPMOIH-
HaMHKa

OIIK-1
OIIK-1.1

CrocobeH pemiath 3ajadu
npodecCHOHATIBHON JeSTelb-
HOCTH Ha OCHOBE HCIOJIb30-
BaHHUsS  TEOPCTUYECKUX  H
NPAaKTUYECKUX OCHOB €CTe-
CTBEHHBIX M TEXHHUYCCKHX
HAyK, a TaKKC MaTcéMaTu4c-
CKOTO amnmapara

DNeKTpoAMHAMUKA

OIlK-1
OIIK-1.1

Cnocoben pemarh 3ama4u
npoeCCUOHATILHON JIeSATEIb-
HOCTH Ha OCHOBE HCIIOJB30-
BaHUS  TEOPETHUYECKUX U
MMPAKTUYCCKUX OCHOB €CTC-
CTBCHHBIX M TEXHHYECCKHX
HAyK, a TaKKC MaTcéMaTu4c-
CKOT0 ammnapara

Konebanug u BoHEI

OIlK-1
OIIK-1.1

Cnocoben pemarh 3a1a4u
npoECCUOHATIBHON JIeSATEIb-
HOCTH Ha OCHOBE HCIIOJIB30-
BaHUS  TEOPETUYECKUX W
MPAKTUYCCKUX OCHOB €CTC-
CTBEHHBIX M TEXHHUYECKHX
HAyK, a TaKXC MaTcéMaThu4c-
CKOTO anmnapara

OnTuka (reomeTpuyeckasi 1 BOJIHO-
Bas)

OIIK-1
OIIK-1.1

CrocobeH pemate 3ajaudu
npodeccuoHanbHON /eqaTeNb-
HOCTH Ha OCHOBE HCIIOJb30-
BaHUsA TCOPCTUICCKUX n
NpPaKTHYECKHX OCHOB ecTe-
CTBCHHBIX MW TCXHHUYCCKHUX
HAyK, a TaKXC MaTcéMaThu4c-
CKOTO amnmapara

KBanToBas ¢uzuka.

OIIK-1
OIIK-1.1

CrocobeH pemate 3ajgadu
npodeccuoHanbHON /eqaTesb-
HOCTH Ha OCHOBE HCIIOJIb30-
BaHUA TECOPECTUICCKUX n
NPaKTHYECKHX OCHOB ecTe-
CTBCHHBIX MW TCEXHHUYCCKUX
HayK, a TaK)Xe MaTeMmaThde-
CKOTO amnmapaTa

OJIEMEHTBI (I)I/IBI/IKI/I dTOMOB U MOJIC-

OIIK-1

Croco0beH  pemiath  3ajaudu




Ky

OIIK-1.1

pOoeCCHOHAIBHON JIeATEITh-
HOCTH Ha OCHOBE HWCIIOJIB30-
BaHUS  TEOPETHUYECKUX U
MPAKTUYECKUX OCHOB eCTe-
CTBCHHBIX M TEXHHYECKHX
HayK, a TaKXKe MareMaruye-
CKOT0 armapara

8 | DnmeMeHTHI GU3UKK aTOMHOTO SApa U OIIK-1 CnocobeH pemaTh  3a1a4u
3JIEMEHTAPHBIX YaCTULL OIIK-1.1 npodeccuoHanbHON eqaTesb-
HOCTH Ha OCHOBE MCIIOJIb30-
BaHUSA  TEOPETUYECKUX U
[IPAKTUYECKUX OCHOB €CTe-
CTBEHHBIX U TEXHUYECKHUX
HayK, a TaKXe MareMaruye-
CKOro annapara
IlepeyeHb 01IeHOYHBIX CPeICTB.
Ne i/ | HammeHOBaHUE OLIEHOYHOTO Kpartkas xapakrepucruka [IpencraBnenue oEeHOYHO-
CpeacTBa OIICHOYHOT'O CPEJCTBA ro cpenacTna B GhoHIe
1 3anava [Ipo6nemHoe 3ananue, B KO- | 3ajaHusd Ui pelICHUs
TOpOM oOyuarolemMycs npen- 3a/1auu
JararT OCMBICIUTbH peajb-
HyI0 TpodecCHOHANbHO -
OpUEHTHUPOBAHHYIO  CHUTya-
1[I0, HEOOXOIUMYIO Ui pe-
LIEHMsI TaHHOU 1po0s1eMbl
2 JIaboparopHoe 3a1aHue Boinonnenue cryaentom na- | KomruiekT abopaTopHBIX
OoparopHoii paboTHI MO pa3- pabot
Jesam
3 Kontponbnas padora CpenctBo mpoBepku ymeHuil | KoMIUIEKT KOHTPOJIBHBIX
MIPUMEHSATh HOJIyYEeHHbIE 3a/laHuil TI0 BapHaHTaM
3HaHUS JJI1 peUleHHs 3ajad
OIIPEAEIIEHHOTO TUIIA IO TEME
WM pasneny ydeOHoW Juc-
IUTUIHHBIL.
4 Bormpocs! 11s pyoexHoii at- | CpeAcTBO KOHTPOJIsL  yCBOe- [Iepedyens Bonpocos
TeCTaluu HUS y4yeOHOro Marepuana.
[IponykT caMOCTOSATEIbHOMN
paloThl CTyneHTa, MpeCTaB-
JSAOIUN co00M KpaTkoe H3-
JIO’KeHHE B MMCbMEHHOM BUJIE
TEOPETUUECKOr0 MaTepuaa
5 3aueTHO-dK3aMeHalMOHHbIe | CpencTBO KOHTPOJS yCBOE- KommuiekT 3aueTHo-

MaTepHaIbl

HUs y4eOHOro Marepuala Te-
MBI, pa3jena Wi pa3aeioB
JUCIUILUIMHEL, B BUAE cobece-
JIOBaHMSI TIpEroAaBaTenss Hu
oOyyaromerocs

JK3aMEHAIMOHHEBIX OMJIETOB




KENC-3AJIAUHN

2 cemecTp
3aganue 1

1. JIBe aBTOMAIIMHBI ABUXKYTCS IO JOPOraM, yrojl MeXay KOTopbIMH, a = 60°. CKOpOCTh aBTOMAIINH
01= 54 kM/4 1 v2= 72kM/4. C KaKo#l CKOPOCTBIOV YAANSIOTCIMAIINHBI OHA OT APYTOii?

2. Opynue, KeCTKO 3aKpeIIeHHOE Ha KEJe3HOJOPOXKHOW miaaTdopMe, NMPOU3BOIUT BBICTpEI
B/10JIb IOJIOTHA JKEJE3HOW Aoporu moxa yrioM o = 30° k guHuUM ropusoHTa. OnpeaenuTs CKo-
pocTh Uz0TKaTa NIaT(GOpMBbl, €CIU CHapsJ BBUIETAET CO CKOPOCTBIO ur = 480 m/c. Macca
1aTopMBbI C OpyAUeM U cHapsgamu M = 18T, macca cHapsga My = 60 kr.

3amauue 2

1. [lap maccoif M= 1 Kr ABMXKETCA CO CKOPOCTBIO 01= 4 M/C M CTAJKUBACTCA C IIAPOM MacCOi
M2=2Kr, JBIKYILHUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbl ckopocTuU: U U2111apoB 1o~
crne ynapa? Y aap cauTaTh abCOIOTHO YIIPYTUM, PSMBIM, IIEHTPAIbHBIM.

2. OnpenenuTh KOJINYECTBO TEIUIOTH Q, KOTOpOoe HaJlo coo0muUTh Kucaopoay oobemoM V = 50 i1 mpu
€ro U30XOpPHOM HarpeBaHuH, YTOOBI JaBJI€HHE T'a3a MOBbICUIIOCH Ha Ap = 0,5 Mna.

3aganue 3

1.WneanpHblii ra3 cosepiiaet nuki KapHo npu temnepatypax remionpuemauka 72 = 290 K u temo-
ornarunka 71 = 400 K. Bo ckoibko pa3 yBeauuuTcst Ko3((GUIMEHT NOJIe3HOro ASUCTBUS 1 LMKIIA,
€CJIM TeMIeparypa TeIooTaaryuka sopacrer 10 71 = 600 K?

2. Haiiti mMaccy MBo/bl, BOLIE/IIECH B CTEKISIHHYIO TpyOKy ¢ quamerpom kanana d = 0,8 mM, omy-
IICHHYIO B BOAY Ha Majlyto ri1yOuny. CuuTath CMauylBaHUE MOJIHbBIM.

3amaune 4

1. IIpu uzorepmuueckom paciivpeHuu azota npu temneparype 7' = 280 K o0bem ero yBeauuusics B
nBa pasza. Onpenenuts: 1) COBEpILICHHYIO NPH PacHIMpeHHH raza padory A4; 2) uzmenenue AU BHYT-
peHHel Hepruy; 3) KOJIM4YecTBO TerioThl Q, momydeHHoe razom. Macca azora m = 0,2 kT.

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

3aganue 5

1. Kakyto pabotry 4 Haj0 COBEPIIUTh NPU BbIIYBAHUU MBUIBHOIO IY3BIPs,, YTOOBI YBEIUYUTH €rO
o6beM oT V1 = 8 cm® 110 Vo= 16 cM>? CuuTaTh mpoliecc H30TEPMUUECKHM.

2. Ha ckambe JXKyKOBCKOTO CTOWT YENIOBEK M JEPKHUT B PYKax CTEP)KEHb BEPTHKAIBLHO IO OCH CKa-
MbH. CKaMbsl ¢ 4YEJIOBEKOM BPALIAETCs C YIIIOBOM CKOPOCThIO w1 =4 paxa/c. C kakoil yriaoBoii ckopo-
CThIO 2 OyJeT BpallaThCsi CKaMbsl C YEJIOBEKOM, €CIIM MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSJI
TOPU30HTAIBHOE N0J105keHNe? CyMMapHbIi MOMEHT MHEPLIMHU YEJIOBEKA U CKaMbH J=5«kr-
M2 . Jlnuna crepxas £ = 1,8 M, Macca M = 6 kr. CUMTaTh, YTO HEHTP MACC CTEPXKHSA C YETOBEKOM

HaXoauTCA Ha OCH l'IJ'IaT(bOpMBI.

3amganue 6



1. Kakas pabota 4 OyaeT coBeplleHa CUjIaMy T'PaBUTAIMOHHOTO TOJIS MPH MAJACHUU Ha 3eMJII0 Tea
maccoit m= 2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 66CKOHEYHOCTH?

2. Touka yyacTByeT OAHOBPEMEHHO B JBYX B3aMMHO MEPHEHAUKYISPHBIX KOJICOAHMSX, YPABHCHUS
KOTOPBIX X = Aisinwit m Yy = Axcoswot, tne A1 =8 em, A2 =4 cm, 1= w2 = 2¢, Hammcars ypaB-
HEHUE TPACKTOPHUH U NMOCTPOoUTh ee. [lokazaTs HanmpaBieHUE IBHXKEHUS TOUKH.

3 cecmecTp
3amanue 7

1. B ckpeleHHbIE IO IPSMBIM YTJIOM OAHOpOAHBbIe MarHuTHOE (H = 1 MA/M u anektpuueckoe (E =
50 xB/m) nons Bneren uoH. I[Ipu kakoil cKOpocTH V MOHA (110 MOAYJIO M HANpPaBJICHUIO) OH OyAeT
JIBUTAThCS B CKPELICHHBIX MOJISIX TPSIMOJIMHEHHO?

2. OnpenenuTh MArHUTHBIA MOTOK @, MPOHU3BIBAIOIINN colieHOH I, eciiu JuyiHa £ = 50 cM u Mar-
HUTHBIA MOMEeHT pm= 0,4 BO.

3amanue 8

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

(B = 0,5 Tx) Tak, 4TO IMIOCKOCTH KOJIbIA COCTABIISACT yroi S = 60° ¢ TMHUAMH MArHUTHOW UHTYKIIUH.
Onpenenuts 3apsa Q, KOTOPBIN NPOWJET MO KOJbLLY, €CJIM CHATh MarHUTHOE I10JIE.

2. VlcTouHMK TOKa 3aMKHYJIM Ha KaTtymky conporusieaneM R =20 Om. Yepes Bpems t = 0,1 ¢ Toka
| B karymke nocrurna 0,95 npenensHoro 3HaueHus. OnpenennTh UHAYKTUBHOCTh L Karymiku.

3amanue 9

1. DnekTpoH ABMXKETCS BJOJb CUJIOBOM JIMHUM OJHOPOJHOTO JIEKTpHUUYEcKoro nois. B HekoTopoit
TOYKE TIOJI C OTEHIMAIOM @1 = [0 B 31ekTpoH umeln ckopocth Vi = 6 Mwm/c. Onpenenuts moTeH-
MaJ @2 TOYKH OIS, OUISA 10 KOTOPOH 3JIEKTPOH MOTEPSET MOJOBUHY CBOCH CKOPOCTH.

2. TInockuii KOHAEHCATOP ¢ TWIOMAAbIo TiacTuH S = 200 cm? Kaxkaas 3apsKeHa 0 Pa3sHOCTH MOTEH-
muanoB U = 2 kB. Paccrosaue mexnay mnactuHamu d = 2 cm. Jludnektpuk — crekiio. OnpenenuTsb
srepruto W mosist KOHJeHCATOpa U TUNIOTHOCTh YHEPTUH @ TIOJISI.

3aganue 10

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

2. Cuita TOKa B II€MHM U3MEHSETCS CO BpeMeHeM 110 3akoHy | = lpe™. OnpenenanTtsh KOIUUECTBO TEIIO-
ThI, KOTOPOE BBIJCIUTCS B IPOBOJHUKE conpoTuBieHueM R = 20 Owm 3a BpeMs, B TEUEHHUE KOTOPOTO
TOK yMEHBIINTCSA B € pa3. Kodpdunuent a npuasts papaeiv 2 - 1072c™.

Saganue 11

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

2. KBamparHas mpoBOJIOYHAS paMKa PacIoioKeHa B OJHOW IUIOCKOCTH C JUTHHHBIM TIPSIMBIM TTPOBO-
JIOM TakK, 4TO JIBE€ €€ CTOPOHBI NapajuieiabHbl IpoBoay. I1o pamke n mpoBoAy TEKYT OJMHAKOBBIE TOKU
| =200 A. Onpenenuth cuny F, neicTByromyo Ha paMKy, eciid OfuKaiInas K MpoBOAY CTOPOHA
paMKU HaXOAMUTCA OT HETO HA PACCTOSIHUM, PABHOM €€ JUIMHE.

3amauue 12



1. Crepxxenp mmHoi € = 20 cM 3apspKEH paBHOMEPHO PACIIPENEICHHBIM 3apsAloM C JIMHEHHON
mioTHOCTHI0 T = 0,2 MKK1/M. CTepikeHb Bpamaercs ¢ gacTotoii N = 10 ¢ oTHOCHTENBHO OCH, TIEp-
NEHAUKYJISIPHON CTEP)KHIO M MPOXOJALIei yepe3 ero koHel. OnpenenuTb MarHUTHBI MOMEHT Pm,
00yCIIOBJICHHBIN BPALLIEHUEM CTEPXKHS.

2. MarauTHbIA MOMEHT Pm TOHKOTO IIPOBOJSIMIEr0 KOMBIA Pm = 5 A - M2, OnpesenuTh MarHUTHYIO
UHAYKIHIO B B Touke A, HaxopsIencss Ha OCH KOJblla U YAAJICHHOM OT TOYEK KOJIblla HAa PACCTOSIHHE
r=20 cm (puc. 7).

3amanue 13

1. ITo Tpem mapauIeibHBIM MPSMBIM [IPOBOAAM, HAXOIAIIUMCS Ha OMUHAKOBOM pacctosiHuu d = 20
CM JpYyT OT JApyTa, TeKyT oauHakoBbie TOku | =400 A. B 1Byx mpoBo/iax HarpaBjeHUsI TOKOB COBIIa-
JMaloT. BblYMcnuTh Uisi KaXA0ro U3 MPOBOJOB OTHOIICHHE CUJIbI, JEHCTBYIOIIEH HAa HEro, K ero
JUIAHE.

2. luck paanycoM R = 8 cM HeceT paBHOMEPHO pacmlpeeieHHbIN 1Mo noBepxHocTH 3apsa (o = 100
uKn/m?). OnpenennTh MarHUTHBIA MOMEHT Pm, OOYCIOBIEHHBIH BpalleHHEM IMCKA, OTHOCUTEIHHO
OCH, MPOXOJSIIEH Yepe3 €ro LEHTP U MEePHEeHIUKYISIPHOM IUIOCKOCTH AMCKa. YTJOBas CKOPOCTh
BpaleHus aucka o = 60 pax/c. 5.

4 cemecTp
3amanue 14

1. Cpennsst sHepreTHdecKas CBETUMOCTh R moBepxHocTH 3emiu pasHa 0,54 JIx/(cm?* mun). Kakosa
JIOJDKHA ObITH TemnepaTypa 1 MOBEPXHOCTH 3eMJId, €CIIU YCIOBHO CUMTATh, YTO OHA M3JIyyaeT Kak
cepoe teno ¢ kKoddpunmeHToM 4epHoTh ar=0,257?

2. Ha 1uHKOBYIO MJIaCTUHY HalpaBlIeH MOHOXPOMAaTHYECKUH My4oK cBeTra. POTOTOK MpeKpalaercs
npu 3a/epkuBatomield paznoctu norennuanos U = 1,5 B. OnpenenuTs AMMHY BOJHBI A CBETa, Naja-
IOLIEr0 Ha MJIACTUHY.

3aganue 15

1. Onpenenuts UMIYIBC pe DIIEKTPOHA OTAAYH, eciH POTOH ¢ HHeprueit €1 = 1,53 MaB B pesynbra-
TE€ paccesiHus Ha CBOOOIHOM DJIEKTPOHE MOTEPST /3 CBOCH SHEPTHH.

2. ITpu kaxoii ckopocTH BB (B AOJISIX CKOPOCTH CBETA) PEMSATUBUCTCKAS Macca 000 YacTHIIbI Bellle-
cTBa B N = 3 pasa 00JbIlIe MacChl TOKOS?

3aganue 16

1. Temneparypa abcomtotHo uepHoro Tena T =2 kK. OnpenenuTs AIUHY BOJIHBI Am, HA KOTOPYIO
HNPUXOJUTCA MAKCUMYM SHEPTHH U3ITYUYEHHUS, U CHEKTPaIbHYIO INIOTHOCTh SHEPTeTHUECKOH CBETH-
MOCTH (M37Ty4aTeIbHOCTH)(I'A, T)max JUIS1 3TON JUTMHBI BOJTHBIL.

2. ®otoH c 3Heprueit € = 10 3B nanaetr Ha cepeOpsAHYIO MIIACTUHY U BbI3bIBaeT (poTtodddext. Omnpe-
JIeNTUTh UMITYJIBC [, TOJTYYCHHBIH TUIACTUHOW, €CIIH MPUHSTH, YTO HANPABJICHUS JBIKEHHUS (OTOHA U
(OTO3IeKTPOHA JIeXkKAT Ha OJHOM MPSIMOH, MEePIEeHAUKYISIPHONU TOBEPXHOCTH IJIACTHH.

3amauue 17

1. Bo ckonbKko pa3 uaMeHUTCs nepuoj I’ BpalleHue 3JeKTPOHA B aTOME BOIOPO/Ia, €CIIU IPU Mepexo-

Jie B HeBO30YKJICHHOE COCTOSTHUE aTOM M3JIy4usI (POTOH C AITMHOM BOJHBI A = 97,5 HM?

2. Ilpu KaKuX 3HAYEHUSIX KHHETHYEeCKON sHepruu 7 3JeKTpoHa omMOKa B onpeieeHnH Ae0pOoiIeBCKO
JUIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON hopMyse He npesbimaet 10%?



3amaune 18

1. Ansda-yacTuia HaxoAUTCS BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSAMOYTOJIbHOM
NOTEHIMaIbHOM siiuke. Mcmonap3ys cooTHOLIEHWE HEONPEeAeIeHHOCTEH, OLUEHUTh MHUPUHY
{ simKKa, eciii U3BECTHO, YTO MUHUMAJIbHAS dHEPTUs a-4yacTullbl Emin = 8 M»aB.

2. CpenHee BpeMs H3HH At aTomMa B BO30YKICHHOM COCTOSHMH cocTaBiser okono 1078 c. Ilpu
nmepexoje aroMa B HOPMAJIBHOE  COCTOSHHE  HCITyckaercss  (OTOH, CpemHss  JUIMHA
BOJIHBI <\A> Koroporo paBHa 400 uM. OLEHUTh OTHOCHUTCILHYIO MHPUHY AMAM3Ty4aeMoOi CIICK-
TpaJbHOU JIMHUH, €CJIM HE TPOUCXOIUT YIIUPEHUS JIMHUU 32 CUET APYTUX MPOLIECCOB.

3amanue 19

1. DnexkTpoH HaxoauTCd B OECKOHEYHO INTyOOKOM, OJHOMEPHOM, NPSMOYI'OJbHOM MOTEHIUAb-
HOM siuKke mupuHoi €. B xakux Toukax B uHTepBajie 0<X<{ NJIOTHOCTHU BEPOSTHOCTU HAXOXKIE-
HUS 9JIEKTPOHA HA BTOPOM M TPEThEM SHEPreTUYECKUX YPOBHSIX OJUHAKOBBI? BBIUMCIANTH IUIOT-
HOCTb BEPOSITHOCTH JJIS 3TUX TOYEK. Perenne nosicHUTh rpagukom.

2. Onpeaenutph uuciao Nsgep, pacnagamiiuxcs B TeueHue BpeMenu: 1)t1 = 1 muH,

Kputepuu onenku:

—€CITU CTYJIEHT MPAaBWJIBFHO PELIMII OJHY 3334y, TO OH Moyry4JaeT 2,5 Oana.

Bonpocsl 1J151 py0eskHoii aTTecTanuu

Bropoii cemectp
Bomnpocs! k nepBoit pyOexHOi arTecTaruu

1. MarepuanbHas TOYKa, PaJAMyC-BEKTOpP, BEKTOPHI MEpEMEIEHUs,, CKOPOCTH, YCKOPEHHUs. 3aKOH
JBUKEHHUSI, TPAEKTOPUS U PONUJECHHBIN MyTh.
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11.
12.
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18.
19.
20.
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22.
23.
24.

25.

CoNoOAEWNE

JIBuKEeHHE 10 OKpPY)XHOCTH. BEKTOpBHI yIJOBOW CKOPOCTM M YIVIOBOTO YCKOpeHus. CBs3b
JIMHENHBIX U YIJIOBBIX KHHEMAaTUYECKUX BEJIUYMH.

Ilepssiit 3akoH HproToHa. MHepunanbHble cucTeMbl oTcyeTa. Macca, UMITyJIbC, CUIIA.

Bropoii 3akon Hetotona. Tperuii 3akoH HeroToHa.

Bec Tena. HeBecomocTs. Cuitbl TpeHus.

Pabora cumbl, MomHoCcTh. Kunernueckas sneprus [lotenuuanbHas sHeprusi. CBsi3b MEXKIY CHIION
Y MOTECHLIMAIBbHON SHEPTUEN.

CoxpaHeHue NOJHON MEXAaHUYECKOM SJHEPIMU MAaTepUaIbHON TOYKH B M10JI€ TOTEHIIUAIBHBIX CHIL.
L{eHTp Macc ¥ 3aKOH €ro JIBHKECHHUS.

3aKOH W3MEHEHHUS U COXPAaHEHUS UMITYJIbCA CUCTEMbl MAaTEPUAIIbHBIX TOUEK.

. MomeHT HHCPLUH. Kunernueckas OHEPIus BpallarolICrocsa TBEpAOIro TEa. MomeHT HUMITYyJIbCAa,

MOMEHT CHJIbl OTHOCUTEIILHO OCH.
JlaBneHue B KUAKOCTAX U razax. 3akoH llackans.
3akoH Apxumena.
VYpaBHEeHUE HEPa3pPBIBHOCTH
VYpasHenue bepHymuin.
Jlamunapnoe teuenue. TypOynenTHoe Teuenue. Yucio Pelinonbaca.
Bsskocts.
[TpeoOpazoBanus ["anunes. Mexanudeckuil MpUHIUI OTHOCUTENbHOCTHU. [locTynaTel crienuanib-
HO#1 Teopuu otHocutensHOCTH (CTO).
[IpeoOpazoBanus JlopeHna
PenstuBuCcTCKUI 3aKOH TIPe0Opa30BaHUsI CKOPOCTCH.
PenstuBuctckuit ummynsc. PenstuBuctckas ¢dopma BToporo 3akoHa HproToHa.
3aK0H B3aMMOCBSI3H MAacChl U SHEPTUH.
lapmonnueckue konebaHUs H HMX XaPaKTEPUCTHUKHU. HuddepenunansHoe ypaBHEHHE
rapMOHHMYECKHUX KOJIeOaHUH.
Mexannyeckue rapMoHUUYecKue Konebanusi. Kunernueckas M MOTEHIIMANbHAS SHEPTUU TAPMOHH-
YECKUX KOJICOaHUH.
IMapmonnueckuit ocummidatop. IlpyxuHHBIM MasTHUK. PuU3nuecKuil MasTHUK. MartemaTu4ecKkui
MasITHUK.
Mexanuueckue BoiHbL. [Ipo1onbHbIE U TONEpeuHble BOJIHBI. J[JINHA BOJHBI.

Bomnpocsl ko BTOpoii pyOexHOi arTecTaiuu

Cratuctuyeckas (U3MKa M TEPMOJANHAMHUKA.

Macca u pazMepbl MOJIEKYIJI.

TepMoguHamuueckue napamerpsl. MaeansHbli ras.

VYpaBHEeHHE COCTOSHUS UAECATBHOrO raza. 3akoH JlanpToHa

OneITHBIE Ta30BbIE 3aKOHBI.

Xa0TUYHOCTh MOJIEKYJISIPHOTO /ABMKEHUS. CpesiHss CKOPOCTh MOJIEKYII.

ITonsatue aGconroTHOM TemnepaTypbl 1 OcCHOBHBIE nonoxeHust MKT.

3axoH MakcBesia 0 pacipeielIeHUH MOJIEKYJI MJI€aIbHOTO T'a3a 10 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.

10. CpenHee 4uCIIO CTOKHOBEHHH U CPEITHSS JUTMHA CBOOOIHOTO TIpoOera MOJICKY L.
11. SIBnenus mepeHoca.

12 IIpeamet TepMoauHaMuku. OCHOBHBIE onpeneneHns. BHyTpeHHss sHeprus cuctemsl. Konnye-
CTBO TEIUJIOTHI.

13.I1epBoe Ha4aIO0 TEPMOJUHAMUKH.

14. TennmoemkocTh raza. @U3MUECKU CMBICT YHUBEPCAIBHOM ra30BOM MOCTOSIHHOM.
15.IlpumeHenre nepBoOro Havyajia TEPMOJMHAMUKHN K H30ITPOIIECCaM.

16.AnuabaTHsiit porecc. [TonuTpomnHsIii mpoiecc.

17 .Kpyrosoii mporecc. O6patumMble U HeoOpaTUMbIE MPOIIECCHI.

18.2uTponusi.



19.Bropoe Hauano TepMOAUHAMUKH.

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

22.130tepmbl Ban-aep-Baanbca.

23.BHYTpEeHHss SHEPT S pealbHOIO Irasa.
24.9ddext Jxoyna-Tomcona.
25.IloBepxHocTHOE HaTsKEHUE. CMauynBaHUeE.
26.Vcnapenue u miaBJjeHUE.

Tpertuit cemectp
Bompoch! k mepBoii pyOexHO# aTTecTaun

1.2nekTpuzamus Tea. DIEKTPUYECKUM 3aps/l. 3aKOH COXpaHEHHUS 3apsa.

2. 3akon Kymnona.

3.DnekTpuueckoe noje. HampskeHHOCTh 3JIEKTPHUUECKOTo MOJIS.

CuiioBble JIMHUM MAarHUTHOTO TIOJIA.

4.PabGoTa moJyis mpU NEpEeMENICHUH 3apsja.

5. Ilorenuuman, pa3HOCTh MOTEHIMAJIOB.

6.HampspkeHHOCTh Kak TpaJiMeHT MOTeHIInaia. DKBUMOTEHIIMAIbHBIE TTOBEPXHOCTH.
7. Ilonspuzanus Iu3IeKTPUKOB. HarpsykeHHOCTh 10JI B TUAJIEKTPUKE.

8. DnexrpoemkocTs. Konnencaropsl. [IpumeneHne KoHIEHCATOPOB.

9. DHeprus 37IEKTPOCTATUUECKOTO MOJIS.

10.Onektpuueckuii Tok. Cuiia Toka. IlocTOsAHHBIA TOK.

11.3akon Oma mnsa ydactka menu. COnpoTUBIIEHHE MPOBOJIHUKA.

12.Tunbl coeUHEHUSI MPOBOIHUKOB.

13.Ctponnue cuibl. JIC. 3akon OmMa ayig MOJHOW IENHu.

14.3akon Jxoyns-Jlenma. Pabora Toka. MomHoOCTh TOKA.
15.9nexTponpoBogHOCTs TBepAbIX Tel. [Ipupona Toka B MeTasuiax.
16.MarnutHoe mosne. CHUIIOBbIE JIMHMM MAarHUTHOTO MoJist. HanmpsikeHHOCTD.
17.3axon buo- Capapa-Jlamaca.

18.Cuna Amnepa. BzaumoeiicTeue napauienbHbIX TOKOB.

19.Cuna Jlopenia.

Bormpockl ko BTopoit pyOexHOH aTTecTanuu

1.BemiectBo B MarHUTHOM noiie. IlapamarseTwku, AuaMarHeTHKU.

2. D¢ ekt Xomna.

3.Hupkynsauus BekTopa B MarHuTHOrO 1oJisi B BaKyyMme.

4.Teopema I'aycca s moss Bekropa B.

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

6. DneKTpoOMarHuTHas MHAYKLIWA. MarHUTHBIA TOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMHU U npaBuiio JlopeHua.

8. Camounnykuus. IC- caMOMHIAYKIIUH.

9. UHAYKTUBHOCTh NPOBOJHUKA M B3aUMHAasi MHIYKTHBHOCTb. DHEPIUs MAarHUTHOT'O MOJIS.
10. OnextpomaruutHoe noine. Tok cmemenus. Buxpesoe mnoue.

11. IlepemenHsbIil TOK. [[eficTBYyIOIIEE 3HAYEHUs HAIPSIKEHUS U CHIIBI TOKAa.

12. IHIyKTUBHOCTh M €MKOCTh B IIEMH IEPEMEHHOIO TOKA.

13.3akon Oma s 1enu MEepeMEHHOI0 TOKa.

14.KonebatenpHblii KOHTYp. @opmyna Tomcona. Co6cTBeHHBIE KOJIeOaHMS.

15. CBoOoaHbIE U BHIHYXKICHHbIE KOJIeOaHMs. DIEKTPUUYECKHE aBTOKOJIEOaHMUS.

16. Pe3oHaHC TOKOB M HAaNpsKEHWM.

17. XapakTepucTUKu KoJjiebaHUsl Tpollecca, epuoI, 4acToTa, aMIuIuTy1a, ¢aza KojeOaHuH.
18.OnexTpoMaruuTHbIE BOJIHBI .BOTHOBBIE ypaBHEHHE.



19. OHeprus sneKTpoMarHUTHHIX BoJIH. OnbIThI ['epra.
20.1Ikana >J€KTPOMArHUTHBIX BOJIH.
21. ®oromerpusi. OcHOBHBIE (POTOMETPUYECKIE BETUIHHBI i UX CIUHUIIBIL.

22. FeOMeTpI/ILIeCKaH ontuka. [lonsTre cBeTOBOrO JIy4da 3aKOHBbI OTPaXCHHUE U ITPECIIOMIICHHUEC CBETA.

23. [lonHoe oTpakeHue CBETA.

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

26. [TocTpoeHne n300pakeHU B TOHKUX B JIMH3aX U CPepUUECKUX 3epKaax.

UeTBepThiii ceMecTp.
Bormpocs! k nepBoii pyOexHol aTTecTanuu

1. SIBnenue untepdepeHunn ceera. BpeMeHHas U IpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.
. UaTepdepeHIiyst B TOHKUX IJICHKAX.

. SIBnenue nqudpakuuu. [Tpunmun ['oiirenca dpenens

. Meron 30n @penens. Audpaxust Openens.

. Audpaxun Opaynrodepa Ha OAHOM 1IeTH U HA TU(PPAKIIMOHHON PELIETKH.
. AudpakionHas pemerka.

. Audpakumst peHTTeHOBCKUX JTyuell Ha KpUcTaiax.

. [lonsapuzanus cera. [lonspusaropsl U aHAIU3aTOPHI.

. AHanu3 NoJISPU30BAHHOTO CBETA. BpaleHue miockoCT! MONSIpU3altu.

10. SIBnenue nucriepcuu CBeTa.

11.ITormomenue cBera.

13. Dddext Homnepa.

14.93¢ddext BaBunosa - Uepenkosa.

15. TennoBoe uznyueHue

16.3aK0HBI pABHOBECHOI'O TEIIJIOBOTO U3JyYEHHUS.

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

18. KBaHT M3nydeHHs. DHEPIUs KBaHTA U3JIy4YEHUSI.

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

20. YpaBHenue DifHmTelHa U1t BHelHero ¢porodddexra.

O 00 NN N B W

Bomnpocs! ko 2 pyOexHOl aTTecTanun

. Macca u umnyisc otoHa. /laBnenue cBeta.

. O¢@dext KomnroHa.

. BonnoBast pyHkIus.

. Bonna ne- bpoitna. CooTHomIEHNS HEONpeAeTeHHOCTEN.

. YpasHenue lllpenunrepa.

. YpaBHenue llIpennHrepa s cTalmoOHapHBIX COCTOSIHHUM.

. TyHHenbHbIN 3P PeKT.

. IToTeHIMaIbHLINA ANIHK.

. JInHEeNHbI TapMOHUYECKUN OCLUILIATOP.

10. /IBOMCTBEHHOCTh MPEACTABIEHUM O BemecTBe. KopmyckynsipHO- BOJTHOBOM AyallU3M.
11. Onbitel Pezepdopna. JIuneituarsie CrieKTpbl aTOMOB.

12. Onerter @panka u ['epia. Moaens aroma Bogopoaa bopa- Pezepdopna.
13. MarauTHbI MOMEHT 3J1eKTpoHa. CIEKTp aToMa BOJOpOa.

O 001N DN B~ W~

14. Tlpunnun Iaynu. Dnekrponnsie o0onouku. Ilepuoanyeckas cucrema sneMeHToBMeHieneeBa.

15. CrekTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTEPUCTUIECKUE PEHTT€HOBCKUE, CIIEKTPHI.
16. 3akon Mo3znu. Bogopogonono0HbIe CIIEKTPHI.
17. Ilpupona XUMHYECKOM CBSI3U. MoOJIeKyIapHbIe ClieKTpbl. KoMOMHAIIMOHHOE paccesiHhe CBETA.
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JIroMuHEeCcueHIHUS.

18. CnoHTaHHOE W BBIHYXIECHHOE H3Ty4YeHus. JIazepsl.

19. EcrecTBeHHast paluOAKTUBHOCTh. 3aKOH PAaIMOAKTUBHOTO pacmaja.

20. Cocras sapa. HykioHsl. 3apsig 1 MacCOBOE YUCIIO sijpa. DHEPTUU U CBA3M spa.

21. U3otomnsl, MickyccTBeHHBIE MpeBpallieHus saep. a- u B-pacnana, y-uznyueuune. Snepuoie
peaxKuuu.

22. O0oioueuHas U KarelbHass MOJICTH Spa.

23. [lenenue saep. Llennas peakuus. SnepHble peakiiny Ha TEIUVIOBBIX U OBICTPHIX HEUTPOHAX.
Peaknus cunTesa, npobiema ynpaBiseMOro TepMOSIEPHOTO CUHTE3A.

24. ®ynnameHTanbHbIe B3anMoeicTBrs. Kimaccugukanus sneMeHTapHbIX YacTHUI.

25. BzaumMoseiicTBHE AJIeMEHTapHbBIX YaCTHIL U 3aKOHBI cCOXpaHeHUs. YacTULIbI U aHTUYACTHUIIBI.
26. bapuonsl u Me30HbI. Pe3onancsl Kocmuueckue yqu.

27. ®ynnameHTaJIbHbIE YaCTUIbl. YacTUIIBI-YYACTHUKHU U YACTULIBI-[IEPEHOCYMKHU B3aMO/IeH-
CTBUH.

Kpurepun orenku:
- ecm .BbImosaHeHo 100% 3amanus, To cTyAeHT noiydaeT 20 6ayios;
- €CIIK .BBITIONTHEHO 75% 3a/lanus, TO CTYACHT moiay4aeT 15 6anmos;
- ecsu .BbIOJIHEHO 50% 3aianust, TO CTYAEHT nosyyaet 10 6anos;
- €CJIM .BBIIOJIHEHO 25% 3a/1aHusl, TO CTYACHT MoJIy4yaeT 5 6auioB;

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

KommuekT 3aganuii 1Isi KOHTPOJIbHON PadoThI

2 ceMecTp
KonTponbnas padora Nel.
Bapwuanr 0.

110. Touka IBUMKETCS IO OKPYKHOCTH pagrycoM R = 30 cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
Ornpenenutb TaHT€HIMAIBHOE YCKOPEHUE (TOUKH, €CJIM U3BECTHO, YTO 3a BpeMst = 4 ¢ oHa coBep-
IIHIa TP 000pOTa U B KOHIIE TPETHETo 000pOTa ee HopMalbHOe yCKOpeHne  an= 2,7 M/c?.

120. Jlogka nqunOoM = 3 M 1 Maccoit M= 120 Kr cTOUT Ha CHOKOWHOM Bosie. Ha Hocy U KopMme Haxo-
IATCs 1Ba ppibaka MaccamMu M= 60 kr 1 M= 90 xr. Ha CKOIBKO CABUHETCS JI0JIKA OTHOCUTEIHLHO BO-
IIbI, €CIIA PHIOAKU TIOMEHSIOTCS MeCTaMu?

130. [Iap maccoi M= 2 KT CTaIKUBAETCS C MOKOSIIUMCS apOM OOJBIIEH MAacChl U TIPU 3TOM Teps-
et 40% xuHeTnueckou >Hepruu. OnpenenuTs Maccy My OObIIETo mapa. ¥Yaap CYuTaTh aOCOIIOTHO
YOPYTUM, TIPSIMBIM, [IEHTPAIbHBIM.
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140. Kaxkas pabota A n0/KHA OBITH COBEpPIICHA MPH MOAHATUH C 36MJIM MaTE€PHUAJIOB Uil TOCTPOHKHU
WTHHAPHYECKOM TpyObl BeIcoTO# h= 40 M, HapyxHBbIM guamerpoM D = 3,0 M u BHYTpEHHHUM JHa-
merpom d= 2,0 M? [InoTHOCTH MaTepuania p IpUHATH paBHoii 2,8 - 103 kr/m3,

150. K koH1Iam JIeTKOil U HepacTsHKUMOM HUTH, IEPEKHHYTOM yepe3 OJIO0K, MOJABEIIECHBI IPY3bl Mac-
camu M= 0,2 kr u M2 = 0,3 kr. Bo CKOJNBKO pa3 OTIMYAIOTCS CHIIBI, ACHCTBYIONIME HA HUTH 1O 00€
CTOpOHBI OT OJ10Ka, eciiu Macca 6iokam = 0,4 Kr, a ero och JABHIKETCS BEPTUKAJIBHO BBEPX C yCKOpe-
HueM o= 2 M/c? ? CunamMu TpeHHs U IPOCKaIb3bIBAHNS HUTH 1O OI0KY IIPeHeOpeys.

160. Oxroponnbiii crepkeHs JuymHOU € = 1,0 M 1 Maccoit M = 0,7 KT oABEIICH HAa TOPU30HTAIILHOMN
ocH, MPOXO/SIIIEH Yyepe3 BEpXHUN KOHEll CTepkHA. B Touky, OTCTOSAIIYIO0 OT OCH Ha % {, aOCONIOTHO
YOPYro yaapsieT Mmyjiast Maccoil M = 5 Kr, JeTsiias NepueHANuKyISIPHO CTepkHIO U ero ocu. [locne
yJapa cTep:KeHb OTKIOHMIICS Ha yroi o = 60°". OnpeaenuTs CKOpOCTh IyJIH.

170. Bo ckoabpKO pa3 cpeaHsisi TUIOTHOCTh 3€MHOTO BEIIECTBA OTIMYACTCS OT CPEAHEH TIOTHOCTU
ayaHoro? [Ipunstse, uro paguyc Rs 3emmnu B 6 pa3 MeHbIIIe Beca Tejla Ha 3eMIle.

Kontposnbnas padota No2.
Bapuanr 0.

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

220. OmnpenenuTh IIOTHOCTh p BOJSHOIO Mapa, HaxoJslerocs mnoj aasiaeHueMp =2,5 klla u umero-
miero Temneparypy 7 =250 K.

230. OmpenenuTh CPeHIO KMHETHYECKYI0 SHEpruio <Eny moctynarenbHoro ApvkeHus U <Eqp Bpa-
IATEIIBHOTO JIBUKEHUSI MOJIEKYJIbl a30Ta npu temmeparype 7' = 1 kB. Onpeaenuts Takxke MONHYIO
KHHETHUYECKYIO SHEPIruio E, MOJIEKyJIbl IPU TEX K€ YCIOBUSX.

240. OTHOATOMHBII Ta3 MPU HOPMAIBHBIX YCIOBUAX 3aHUMaeT 00beM V = S511. BEIYuCcIuTh Teroem-
kocTb Cy 3TOro rasza npu NOCTOSIHHOM OOBEME.

250. B cihepuueckoii konbe BMecTUMOCThIO V = 311, cofieprKanieii a30T, Co3/1aH BaKyyM C JaBlICHHEM
p= 80 mklIIa. Temnepatypa raza 7'= 250 K. MoXxHO 11 cCUUTaTh BaKyyM B KOJIO€ BBICOKUM?

260. Ompenenuts paboty A, KOTOPYIO COBEPIIUT a30T, €CIM €My IPHU IMOCTOSHHOM JIaBJICHUU COO00-
mUTh KonmaecTBo Temotel Q = 21 k/[x. Haiitu Taxoke uamenenne AU BHyTpeHHEN SHEpruu rasa.
270. B ke Kapro ras nomyumi ot TertootnaTauka temiory Q = 500 [k u coBepmmn padory A =
100 Ix. Temneparypa Temnootnatunka 11 =400 K. Onpenenuts Temnepatypy T2 TEIUIONpUEMHHUKA.
280. IBe xarm pTyTH paanycoMm I = 1,2 MM Kax1asi CIIWIACH B OJHY OOJBIIyI0 Karuto. OnpenenuTh
sHepruto E, KoTopas BbIIENIUTCS NP 3TOM CIUAHUU. CUUTATh IPOLECC H30TEPMUUYECKHUM.
KonTponbhas padota Nel.

Bapmuanr 1.

101. Teno GpolieHO BEPTUKAIBHO BBEPX C HayaJIbHOM CKOpPOCThIO Vo = 4 M/c. Koraa oHo nocturio
BEPXHEN TOYKHM ITOJIETA U3 TOTO K€ HAYAJIBHOTO IYHKTA, C TOM K€ Ha4aJIbHOW CKOPOCTBIO 0o BEPTH-
KaJIbHO BBEpX OpomieHo BTopoe Teno. Ha kakoM paccTossHMM h OT HavanbHOrO MyHKTa BCTPETSTCS
tena? ConpoTUBIEHUE BO3/lyXa HE YUUTHIBATh.

111. ITpu ropu3oHTaIBHOM MOJETE CO CKOPOCThIO v = 250 M/c cHapsit Maccoit M = § Kr pa3opBacs
Ha /1Be yacTu. bonbas yacte Maccoid My = 6 Kr noiyuyuia ckopocTs Ur = 400 M/c B HampaBieHUU
noJsieta cHapsaa. OnpenenanuTb MOAYJIb M HallpaBJIEHUE CKOPOCTH Uz MEHBILIEH YacTH CHaps/a.

121. B nepeBsiHHBIN map Maccoil M1 = § KT, MOBEIICHHBIN Ha HUTH JUTHHOH £ = 1.8 M, momaiaeT ro-
PU30HTAIIBHO JIeTAIast My Mmaccoil Mz =4 r. C Kakoil CKOPOCTHIO JIETENA IyJIsl, €CJIM HUTH C IIApOM
¥ 3acTpsABIIEil B HEM ITyNeil OTKIOHMIACh OT BEPTHKAIM Ha yroi « = 3 ? PasmepoM mapa mpeme-
Opeub. Y 1ap MyJjiM CYUTATh MPSAMBIM, LIEHTPATIbHBIM.

131. Onpenenuth pabOTy PaCcTSHKEHHS IBYX COSAMHEHHBIX TOCIIEI0BATEIBHO MPYKHUH KECTKOCTSIMH
k=400 H/m u k = 250 H/m, ecniit iepBasi mpy»kKuHa IpH 3TOM pacTsHylach Ha AL =2 cM.

141. [lapuk maccoit m = 60 r, npUBs3aHHBIN K KOHIy HUTH JUIMHOM {1 = 1,2 M, Bpamiaercs ¢ 4acro-
Toit M= 2 ¢}, onmpasch Ha FOPU30HTANBHYIO TLIOCKOCTh. HUTH yKOpaunBaeTcst, NpubImsKas Mapuk K
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ocu 10 pacctosiaus £2 = 0,6 M. C kakoii yacToToit Nz OyAeT mpu 3ToM Bpamarbes mapuk? Kakyro pa-
60Ty A coBeplIaeT BHEUIHSS CHIIa, YKOopaurBas HUTh? TpeHueM 1mapuka o mioCKOCTh MpeHedpeyb.
151. Ha ckambe XKyKOBCKOTO CUAMT YEJIOBEK U JIEPKUT Ha BBITSHYTBHIX PyKax TMpU Maccol M =15
KI Kaxpaas. PaccTosinue oT kaxaou rupu 10 ocu ckambu £ = 70 cM. CkaMbs BpalllaeTcsi ¢ 4acTOTOM Ny
=1 ¢’l. Kak u3MeHHUTCS 4acTOTA BPAIIEHUS CKAMBHU U KaKylo paboTy A TIPOM3BENET YeIOBEK, eI OH
COKMET PYKH TaK, YTO PACCTOSHUE OT KaXKIOW TMpHU JO0 OCHU yMeHbIuTca A0 €2 =20 cmM? MomeHT
MHEPIMH YeIOBEKa M CKaMbH (BMECTe) OTHOCUTEIBHO OCH J= 2,5 KT - M2,

161. Onpenennts HaNPHKCHHOCTh G rpaBUTAIMOHHOrO MoJis Ha BeicoTe h= 1000 KM HaJ MOBEPXHO-
cThio 3emiu. CUMTaTh U3BECTHBIMH YCKOPEHHE J CBOOOJHOTrO MajeHHs Yy MOBEPXHOCTH 3eMIIH U €€
panuyc R.

171. Ha crepxue mmuon £ = 30 cM yKpeIUICHBI JiBa OJIMHAKOBBIX T'PY3HMKa: OJMH — B CEpEIUHE
CTEp>KHS, APYTOW — Ha OTHOM U3 €ro KOHIOB. CTepKEeHb ¢ Tpy3aMu KoJeOIeTCss OKOJIO TOPU30HTAIb-
HO# ocu. [Ipoxomsmieit yepe3 cBOOOAHBIA KOHEI cTepxHsA. OnpenenuTh NMPUBEICHHYIO JIMHY L 1
nepuo T TMPOCTHIX TAPMOHHYECKUX KOJeOaHUN TaHHOTO (PU3MYECKOro MasiTHHKA. Maccol cTepikHs

npeHeOpeyb.

Kontposbnas padota No2.
Bapuanr 1.

201. OnpenenuTh KOJMYECTBO BemiecTBa vl uncio N Mosiekys Kkuciopoaa maccor m= 0,5 Kr.

211. B umnunap aiuHo# € = 1,6 M, 3aI10JHEHHBIN BO3IyXOM IIPU HOPMaJIbHOM aTMoc(hepHOM J1aBJe-
HUH o, HAYATH ME/JIEHHO BJBUIATh TIOPIIEHD MIOMAAbI0 ocHOBaHUA S = 200 cM?. OnpeenuTh CUIy
F, neiicTByIOI1yIO Ha MTOPILIEHB, €CIIM €r0 OCTAHOBUTH Ha paccTosiHUM {1 = 10 cM OT JHa [UIUHpA.
221. Onpenenuts BHYTpeHHIOKO 3HEpruto U Bogopoza, a TakKe CpelHIO KHHETHUECKYIO YHEPTHIO
(&) MOJIEKYJIbI 3TOro Tasa npu temneparype T = 300 K, ecnu konndecTBo BelecTBa v 3TOro rasa pas-
HO 0,5 MOJIb.

231. Onpenenuth MOJIAPHYIO Maccy M NBYXaTOMHOI'O I'a3a M €ro y/AebHbIe TEIIIOEMKOCTH, €CIIH 13-
BECTHO, YTO Pa3HOCTh Cp - Cy YICIBHBIX TEIDIOEMKOCTEH 3T0T0 raza pasHa 260 Ix/ (xr - K).

241. HaiiTu cpenHee 4ucio (Z) CTOJKHOBEHUH 3a Bpemsi t = 1 ¢ u uinHy cBoOoAHOTO Mpodera «£» Mo-
JIEKYJIbI TeNNsl, €CIIU ra3 HaxoauTced noa nasnenueM pP= 2 klla npu remneparype T = 200 K.

251. Onpenenuth KOJIMYECTBO TETIOTH QQ, KOTOpOe HAAO COOOIUThH Kuciopoay oobemoM V = 50 i
[P €ro N30XOPHOM HarpeBaHUM, YTOOBI JaBJI€HHE ra3a NoBbIicHiIoch Ha Ap = 0,5 Mna.
261.MneanbHblif ra3 coBepiaet uki KapHo npu temneparypax temtonpuemauka 72 = 290 K u ten-
nootnaturka 71 = 400 K. Bo ckonbpko pa3 yBenuuutcs: KO3QGUIIUEHT MOJIE3HOTO ACUCTBUS 1) IIUKJIA,
€CJIM TEMIIEpaTypa TEII00TAaTYnKa Bo3pacTeT 10 11 = 600 K?

271. Haiitn Maccy MBOJBI, BOIIEAINICH B CTCKISSHHYIO TPYOKy ¢ auamerpom kanama d = 0,8 mwm,
OIYILEHHYIO B BOJLy Ha Majyto riyOuHy. CuuTaTh cMaunBaHUE MOJHBIM

KontponbHas pabora Nel.
Bapuanr 2.

102. MaTepnanbHas TOYKA JBIKETCS NPSMOJIMHEHHO C yCKOpPeHHeM a = 5 m/c?. OmpenennTh, Ha
CKOJIBKO MyTb, MIPONIEHHBIA TOUKOI B N — 70 CeKyHNy, OyaeT Oojblle MyTH, MPOHAEHHOTO B MIPE/bl-
nyuryto cexyHnay. [IpunsaTs vo = 0.

112. C tenexku, CBOOOTHO ABMXKYIIHMICS MO TOPU3OHTAIBLHOMY IyTH CO CKOPOCThIO 01= 3 M/C, B
CTOPOHY, MPOTHUBOIOJIOKHYIO JIBI)KEHUIO TEJIEKKHU, MPHIraeT YEI0BEK, IOCIE YEro CKOPOCTh TEJIEkK-
KU U3MEHWJIACh U cTasa paBHOU U1 = 4 M/c. OnpenenuTb rOpU30HTAIBHYIO COCTABIISIONIYI0 CKOPOCTH
U2x YeJT0OBEKa MPHU MPBLKKE OTHOCUTENIBHO TENexXKU. Macca Tenexxkn M1 = 210 xr, Macca 4yenoBeka
mz= 70 kr.

122. Tlo HeOOIBIIOMY KYCKY MSTKOTO JKeJie3a, Jie)alieMy Ha HakoBalibHe Maccoit My = 300 kr, yna-
psieT Mmoot maccoit Mz = 8 xr. Onpenenuts KI1/I # ynapa, ecnu yaap nHeynpyruii. [lonesHoii cuurars
SHEPruio, 3aTPaueHHYIO Ha AeQOopMaIliio KyCcKa jKeJe3a.
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132. U3 maxtel rayounoit h = 600 M mogHUMAIOT Ki1eTh Maccoit M1 = 3,0 T Ha KaHaTe, KaXIblii METp
KoToporo uMmeetr maccy m= 1,5 kr. Kakas pabora 4 coBepmiaercs npy MOJHITHH KJICTH HA MOBEPX-
HocTh 3emin? KakoB KO3 (UIMEHT MOJIE3HOTO IEHCTBUS # TOIBEMHOTO YCTPOUCTBA?

142. Tlo xacaTenpbHOM K IIKMBY MaxOBHKa B BHJE AUCKa auameTpoM D = 75 cm u maccoit m= 40 kr
npwioxena cuna F = 1 kH. Onpenenuts yriioBoe yCKOpeHHUE & U 4aCTOTY BpallleHHs] N MaXOBHKa Ye-
pe3 Bpems t= 10 ¢ nocne Havyana JeUCTBUS CUJIbI, €CIIU paauyc IikuBa paBeH 12 cMm. Cuioil TpeHus
npeHeOpeub.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B pyKaX CTEpPKEHb BEPTUKAIBLHO IO OCH CKa-
MbH. CKaMbsl C YeJIOBEKOM BPAIAeTCs C YIIIOBOM CKOPOCThIO w1 = 4 pan/c. C Kakou yIriioBoi CKOpO-
CTBIO 2 OYyJET BpalIaThCs CKAMbsI C YEIIOBEKOM, €CITM MOBEPHYTHh CTEPKEHBb TaK, YTOOBI OH 3aHSII
ropu30HTalIbHOE ToJI0keHue? CyMMapHbIi MOMEHT UHEPIUHU YeJIOBEKa U CKaMbHU J=5kr"-
Mm% . Jlnuna crepxus £ = 1,8 M, Macca M = 6 kr. CuMTaTh, YTO HEHTP MACC CTEPXKHS C YETOBEKOM
HAXOJUTCSI Ha OCH IJIAT(POPMBI.

162. Kaxkas pabora A Oyner coBepiieHa CHIaMU TPaBUTAIIMOHHOTO TOJIS MPH MaIeHUH Ha 3eMITIO Te-
aa maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) 13 OECKOHEYHOCTH?

172. Touka y4acTByeT OJJHOBPEMEHHO B JIBYX B3aUMHO NEPIICHINKYISIPHBIX KOJIICOAHUSX, YpaBHEHUS
KOTOPBIX X = Aisinwit m Yy = Axcoswot, tne A1 =8 em, A2 =4 cm, 1= w2 = 2¢, Hammcars ypaB-
HEHHUE TPACKTOPHUH U MOCTPoUTh ee€. [lokazaTs HanmpaBIeHUE IBHXKCHUS TOUKH.

KonTponbnas padora Ne2.
Bapuanr 2.

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

212. B Gamnone HaxomuTtcs ra3z mpu temmeparype 71 = 400 K. Jlo kakoit temmneparypsl 72 Hamo
HarpeTh ras, 4ToObl €ro JAaBJICHUE YBEIUYUIOCh B 1,5 paza?

222. Onpenenuts CyMMapHYI0 KHHETHYECKYIO SHEPTHUIO Ex MOCTYyNaTeNbHOrO ABUKEHHS BCEX MOJie-
KyJI Ta3a, HaXOIIErocst B cocyie BMecTuMocThio V = 3 11 mox nasieHueM p = 540 klla.

232. Hailitu ynenbHbIe CpH ¢y, a Takke MoJisipable Cp, 1 CyTEINIOEMKOCTH YITIEKUCIIOTO rasa.

242, OnpenenuTb CpeIHION UIMHY CBOOOAHOTO mpobdera (£» MOJIEKYJbI a30Ta B COCYJI€ BMECTHUMO-
cthio V=5 1. Maccarazam=0,5r.

252. [1pu M30TEpMUYECKOM pacIIupeHuu a3zota npu temieparype 7 = 280 K o0beM ero yBenmuauics
B ABa pasza. OmpenenuTs: 1) COBEpLICHHYIO NpPU pacHIMpeHHUU raza paboty A; 2) usmenenue AU
BHYTPEHHEH SHEPruu; 3) KOIUYECTBO TEIUIOTH Q, moiy4yeHHoe razoM. Macca azota m = 0,2 kr.

262. UneanbHblit ra3 coBepiiaeT uuki KapHo. Temneparypa 7iTeruiooraaTyuka B 4eTbipe pasza (N =
4) Gouibllie TEMIIEpPATYphl TeIUTONpHEMHUKA. Kakyro 1010 @ KONMHYecTBa TEIJIOTHI, TTOJYYEHHOTO 3a
OJIMH IIUKJ OT TEIUIOOTAATYUKA, Ta3 OTAACT TEIUIONPUEMHUKY ?

272. Kakyro paboTy 4 Hago COBEPIIUTH MPH BBIIYBAHUW MBUIBHOTO ITy3BIPsi, YTOOBI YBEITMUUTH €TO0
o6beM oT V1 = 8 cM® 110 Vo= 16 cM>? CuuTaTh mpoliecc H30TEPMUUECKHM.

KonTtponbHast padora Ne 1.
Bapuanr 3.

103. /IBe aBTOMAMNIMHBI IBIXKYTCS IO JOPOTaM, yrojl MeKIy KOTopeiMU, a = 60°. CKOpOCTh aBTOMa-
MIMH 01= 54 KM/4 1 02= 72kM/4. C KaKO# CKOPOCTBIOV YAANSIOTCIMAIINHBI OJIHA OT APYTron?

113. Opynaue, )XeCTKO 3aKpeIICHHOE Ha JKEJIe3HOJAOPOKHOU TraTGopMe, MPOU3BOIUT BBICTPET
BJIOJIb TIOJOTHA KEJIE3HOU Jopord moj yriaoM o = 30° K JUHUM ropu3oHTa. OmpeneauTh CKO-
pocTh Uz0TKaTa miaaT(opMbl, €CIU CHapsiJ BBUIETAET CO CKOPOCTHIO ur = 480 m/c. Macca
1aTopMBblI C OpyAUeM U cHapsaamMu M = 18T, macca cHapsga My = 60 kr.

123. Illap maccoit M1= 1 Kr IBHKETCS CO CKOPOCTHIO 01= 4 M/C M CTAJIKUBAETCS C IIApOM Maccon
M2=2KT, IBMKYIIMMCS] HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbl ckopocTrU1 1 U2I11apoB Io-
cne yaapa? Y iap cuutarh aOCOIMIOTHO YIPYTUM, IPSMBIM, LIEHTPAJIbHBIM.
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133. IIpysxuna xectkocThio k= 500 H/m cxkxara cunorr F = 100 H. Onpenenuts paboTy ABHEIIHEH
CHJIBI, JIOTIOJTHUTEIHHO CKUMAIOIIEH MpYyXuHY emie Ha Al = 2 cm.

143. Ha o0on maxoBuka nuamerpoM D= 60cMm HamMoOTaH mIHYp, K KOHI[y KOTOPOTO TMPHUBS3aH Ipy3
Maccoid M= 2kr. OnpenenuTb MOMEHT MHEpLUU JMaxoBUKa, OH, Bpallasich PaBHOYCKOPEHHO IOJ]
JNEeMCTBUEM CUIIBI TSKECTHU TPy3a, 3a BpeMs t = 3¢ mpuoOpel yrioByo CKOpocTh @ = 9 pan/c.

153. Ilmardopma B Buae aucka nuamerpomD= 3 M u Maccoit M= 180 Kr MOKET Bpamarbcsi BOKPYT
BepTUKaIbHON ocu. C Kako#l yriaoBOi CKOPOCTBIO 1 OyAeT BpamaThes 3Ta miaTtdopma, eciau 1o
€e Kparo MOKJEeT YeIoBeK Maccoiimz= 70 Kr co CKOpocThiov= 1,8 M/C OTHOCUTENBHO MIaTGOPMBI?
163. 13 OeCKOHEYHOCTH Ha MOBEPXHOCTH 3€MIIH IajaeT MeTeopuT Maccoit m = 30 kr. Onpene-
JUTH paboTy A, KOTOpas Mpu 3TOM OyAeT COBEepIIeHa CUIAMH IPABUTALIMOHHOTO TOJIS 3EMITH.
Yckopenue cBOOOAHOrO NaicHus J y MOBEPXHOCTH 3eMIIH U €€ pajuyc RcunTaTh N3BECTHBIMH.

KontponbHas padora Ne 2.
Bapuanr 3.

203. Bona npu Temmnepatype t = 4° C 3anumaer 06beMm V = 1 cm®. OnpeieuTh KOIUYECTBO BENIECTBA
v 1 yucio N Mosexys BOJbI.

213. bamnon Bmectumocthio V = 20 11 3anonHeH azorom npu Temmneparypel = 400 K. Korna gacTs
ra3a M3pacxo/0oBaiH, JaBieHHe B OamioHe moHuswioch Ha Ap = 200 klla. Ompepenuth maccy
Mu3pacxo10BaHHOTO ra3a. [Ipoiecc cuntarh H30TEPMUYECKUM.

223. KonuyectBo BemiecTBa renus v = 1,5 monb, Temnepatypa 7 = 120 K. Onpenenuts cyMMapHyIo
KHHETHYECKYIO DHEPTHUIO £y OCTYIAaTEIFHOTO ABUKEHHUS BCEX MOJIEKYJI ATOTO rasa.

233. OmnpenenuTh MoKa3aTelb aauadaTsl y UAeaTbHOTO Ta3a, KOTopblil mpu Temneparype 7 =350 K u
nasiennn p = 0,4 MIla 3aaumaer o6beM V = 300 1 u umeer Temmmoemkocts C,= 857 JIx/K.

243. Bonopon Haxoautcs noa AasinenueM p = 20 mklla u umeer temneparypy 7 = 300 K. Onpene-
JIMTh CPEIHIOI0 JUTMHY CBOOOIHOTO mpobera (¢|) MosiekyIbl Takoro rasa.

253. Ilpu apmabaTHOM CKaTHH JaBJIeHHE Bo3ayxa Obuio yBenuueHo oT p1 = 50 xlla mo p2 = 0,5
MlIla. 3aTem npu HEM3MEHHOM 00BbEMe TeMIlepaTypa Bo3ayXa Oblia MOHIKEHA J0 MePBOHAYAIBHOM.
Onpenenuth JaBJIeHHUE p3 ra3a B KOHIIE Mpoliecca.

263. Onpenenuts padboTy A2 U30TEPMUYECKOTO CKATUA Ta3a, coBepiratromero mukn Kapro KIT xo-
Toporo #= 0,4, eciu paboTa U30TEPMUUYECKOTO paciupeHus paBHa A1 = 8 JIx.

273. Kakast sHeprusi E BBIICTUTCS TPU CIIUSHUY JBYX Kareiab pryT auamerpom 01 = 0,8 mmu do =
1,2 MM B oiHY Karuiro?

KontponbHas pabora Nel.
Bapwuant 2

104. MarepuanbHas TOYKa JABHKETCS MPSMOJIMHEHHO C HAYAJIbHOW CKOPOCTHIO 0o = 10 M/c U mocTo-
AHHBIM YCKOPEHHEM a = -5 M/c?. OnpeaenuTh, BO CKOJIBKO pa3 MyTh As, MpOiieHHbIH MaTepHaIbHOI
TOUYKOM, Oy/IeT MPEeBbIIaTh MOJYJIb €€ nepemenieHus Ar ciuycts t = 4 ¢ mocie Havanga oTcuera Bpe-
MEHH.

114. Yenosek maccoir My = 70 kr, OETymuii cO CKOPOCTHIO 01 = 9 KM/U, IOTOHSIET TEJEKKY MacCOU
m2 = 190 kr, IBUXKYLIYIOCS CO CKOPOCTbIOV2 =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakol CKOpo-
CTBIO CTaHET JBUTATHCS TENEXKKa ¢ 4esoBeKoM? C KaKoil CKOPOCThIO OYJIET ABUTATHCS TEIEXKKA C ue-
JIOBEKOM, €CJI YeJIOBEK JI0 MPbIKKa Oexall HaBCTpeuy TeexKe?

124. 1llap maccoif M= 3 KT ABMKETCSI CO CKOPOCTHIOD1= 2 M/C M CTAJIKWBAETCS C TIOKOSIIIUMCS IIIapOM
maccoif m2 =5 kr. Kakas pabota Oynet coBepiieHa npu aedopmaruu mapoB? Yaap cuutath abco-
JIOTHO HEYNPYTHM, MPSMBIM, IIEHTPATEHBIM.

134. JIee npyxwunsl xectkocThioks = 0,5 kH/M u ko=l xH/M ckperutens! mapamiensHo. Onpeaenursb
MOTEHLUAIBHYIO 3HEPrHio /] JaHHOM cuCTeMbl NP a0COoMOTHOM nedopmanun AL =4 cm.

144. Huth c npuBsizaHHBIMHM K €€ KOHIIaM Ipy3amu mMaccamu M1 = 50 r u Mz = 60 r nepekuHyTa
yepe3 0ok auametpoM D= 4 cm. Onpenenute MOMEHT HHEpIMKJ 0JI0Ka, €CITU MO ACHCTBUEM CHUJIBI
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TAKECTU IPY30B OH IOJYUMI YIJIOBOE ycKopenue &= 1,5 pan/c?. TpeHueM u mpocKanb3bIBAHUEM HH-
TH 10 0JIOKY TIpeHeOpeYb.
154. IInardopma, umeromas GopMy AMCKA, MOXKET BpAIaThCs OKOJIO BepTHKaNbHOW ocu. Ha kpaio
w1atopmbl CTOUT yenioBeK. Ha kakoit yron ¢ moBepHercs miaTdopMa, eciu 4elIoBeK MONAET BIOJIb
Kpas miatopMbl U, 000K ee, BEpHETCS B UCXOAHYIO (Ha tuiatdopme) Touky? Macca miardopMsl
m1 = 280 kr, Macca genoBeka mz = 80 k.
164. C nmoBepxHOCTH 3eMIIM BEPTUKAIBHO BBEPX IYIICHA paKeTa Co CKOPOCThIO v= 5 kM/c. Ha kakyro
BBICOTY OHA MOJHUMETCS?
I174. OnpenenuTs 4acTOTy V MPOCTHIX TAPMOHUYECKHUX KoJIeOaHUM rucka paguycoMm R =20 cm okoo
TOPU30HTAILHON OCH, MPOXOSIICH Yepe3 CepeiuHy paanyca TUCKa MEPIEHANKYISIPHO €ro II0CKO-
CTH.

KonTponbnas padora Ne 2.

Bapuanr 4.

204. Haiitu MmossipHyto Maccy M 1 Maccy My OAHOM MOJIEKYJIbI TOBAPEHHOM COJIH.

214. B 6amnone BMectuMocThiO V = 151 HaxoauTes aprou nmoa nasierueM P1 = 600 klla u npu tem-
nepatype 71 = 300 K. Koraa u3 6amnona Ob110 B35STO HEKOTOPOE KOJIMUECTBO rasa, JaBJICHHE B Oall-
noHe nmoHu3minock 10 P2 = 400 klla, a remneparypa ycranoBunace 72 = 260 K. Onpenenuts maccy
MaproHa, B3ATOT0 13 6ayuIoHa.

224. Monsipaass BHYTpeHHsis1 dHeprusi Um HEKOTOPOTro JBYXaTOMHOTO Ta3a paBHa 6,02 kJ[/MOb.
Onpenenutb CPeIHION KHHETHYECKYIO SHEPTUIO <&gp,>> BPAIIATEILHOTO JABHKEHUS OJHON MOJIEKYJIbI
3TOrO rasa. ['a3 cuutath uacaibHBIM.

234. B cocyne BMECTUMOCTBIO V= 6 11 HaXOAUTCS NMPHU HOPMAIbHBIX YCIOBHSX JBYXaTOMHBINA Ta3.
Onpenenutsd TermnoeMKocTb Cy 3TOro ra3a npu MNOCTOSSTHHOM 00beMe.

244. Tlpu HOpMaJbHBIX YCIOBUAX JJIMHA CBOOOHOTO mpobera < £ > MOJEKYJbl BOAOPO/a paBHA
0,160 mxm. Onipeiesuthb aAuameTp d MOJICKYJIbI BOJIOPO/IA.

254. Kucnopon maccoit m = 200 r 3anumaer oobem Vi = 100 11 1 HAXOAUTCS TOJ AABICHUEM p1 =
200 xIla. IIpu HarpeBaHMM ra3 pacHIMPHIICS MPU MOCTOSHHOM JaBieHUH 10 oobema V2 = 300 i, a
3aTeM ero AaBiieHue Bo3pociio 10 p3 = 500 klla mpu HemzamenHom oObeme. HaiiTu nsmeHnenue BHYyT-
penneii sHeprun AU Ta3a, COBEpIICHHYIO razoM padboTy 4 u terioty Q, mepenannyto rasy. [Toctpo-
uTh TpaduK mporecca.

264. T'a3, coBeprarommii Tuka Kapro, otnan teruionpueMHuKy Terioty Q.= 14 k/[x. OnpenenuTtsb
Temmeparypy 71 TEIIOOTAATYMKA, €CTIU TIpU TeMIiieparype Teronpuemanka 72 = 280 K pabora nuk-
na A = 6 xJx.

274. OnpenenuTh JaBICHUE p BHYTPU BO3AYIIIHOTO My3bIpbka quaMeTpoM d = 4 MM, HaXO/SIIEroCs B
BOJIE Y caMOl ee moBepXHOCTH. CuuTaTh aTMOCHEPHOE JaBIECHNE HOPMAJLHBIM.

KonTpomnbHas padora Nel.
Bapuanr 5.

105. Benocumneauct exan U3 OAHOTO MyHKTa B Apyroi. IlepByto TpeTh MyTH OH Mpoexall co CKOpo-
cThio 01 = 18 kM/4. [lanmee MOTOBUHY OCTaBIIETOCS] BPEMEHH OH €Xajl CO CKOPOCThIO v2 = 22 KM/,
[0CJIE€ Yero 0 KOHEUHOTO MyHKTa OH MIeJ MEeIKOM CO CKOPOCThIO 03 = 5 kM/4. Onpenenuts cpel-
HIOIO CKOPOCTH (0)BEJIOCHUIICTUCTA.

115. Konbkobexel, cTosi Ha KOHbKax Ha Jibay, OpocaeTkaMeHb MacCoi M1= 2,5 Kr MoJ yIJioM a =
30° k ropu3oHTycO ckopocThio v = 10 m/c. KakoBa OyaeT HauagbHas CKOPOCTh VoIBMYKEHHST KOHBKO-
6ex1a, ecnu Macca ero Me= 60 kr? IlepemenieHneM KOHbKOOEKIIAa BO BpeMsi Opocka peHeOpeyb.
125. Onpenenmuts KI1/] yHeynpyroro ymapa Ooiika maccoit mi= 0,5 T, mamaroniero Ha cBar Maccou
m2 = 120 kr. [Tosnie3HON cYUTATh SHEPTUIO, 3aTPAYCHHYIO Ha BOMBaHHE CBau.

135. Kakyro HY>KHO COBEPILIUTH PabOTy A, 4T0OBI MPYXKHUHY KecTKoCThIo k= 800 H/M, cxxaryro Ha x
6 cM, JOITOJIHUTENLHO CKaTh HA A x = 8 cM?

145. CrepxeHp BpamaeTcss BOKPYT OCH, MPOXOAIIEH Yepe3 €ro CepeinHy, COTJIACHO YPABHEHUIO ¢ =
At+Bt3, tme 4 =2 pan/c,B = 0,2 pax/c’. Onpenenuth BpaIAONIUii MOMEHT M, AeHcTBylomuii Ha
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CTepXKeHb depe3 Bpems t = 2 ¢ moclie Hadyalla BpalleHHs, €CIM MOMEHT MHEPIUU CTEPXKHS J =
0,048 kr* M°.

155. Ha ckambe XKyKOBCKOTO CTOMT YEJIOBEK U JIEPKUT B PYKE 3@ OCh BEJIOCHUIIETHOE KOJIECO, Bpa-
mjaromieecss BOKPYT CBOEH OCH C  YIVIOBOM CKOpocThio w1 = 25 pan/c. Och Koieca
pacrosoXeHa BEPTUKAJIbHO U COBIAAAET ¢ OChlo ckambu KykoBckoro. C Kakodl CKOPOCTBIO M2
CTaHET BpalllaThCs CKaMbs, €CJIM MOBEPHYThH KOJIECO BOKPYT TOPU3OHTAILHOU OCH Ha yroi o = 90°?
MoMeHT MHEepIHH YeloBeKa U cKkambu J paBeH 2,5 Kr - M?, MOMEHT uHepuuu koneca Jo = 0,5 xr -
M2,

165. ITo xpyroBoii opobuTe BOKpYr 3eMiin oOpaiaercs CnyTHUK ¢ nepuojgom 7' = 90 mun. Onpene-
JUTH BBICOTY CITyTHUKA. Y CKOPEHHE CBOOOTHOTO MaJcHMs (Jy MOBEPXHOCTU 3eMIIH H ee paauyc R
CUMTATh U3BECTHBIMH.

175. Onpenenuts nepuof 7 IPOCTHIX TapMOHUYECKHUX KoJlebanuit aucka paanycom R = 40 cm okoino
TOPU30HTANIBHOM OCH, MpoXosiell uepe3 o0pa3yollyo AUcKa.

KontponbHas padora Ne 2.
Bapuanr 5.

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

215. JIBa cocyaa 0AMHAKOBOIO 00beMa coziepkaT Kuciopoa. B ognom cocyne nasienue p1 = 2 Mlla
u temneparypa 71 = 800 K, B apyrom p2 = 2,5 Mlla, 7> = 200 K. Cocyasl coeqununu TpyOKon u
OXJIAJWJIM HaxXoAs1Iecs B Hux kuciaopoa no remneparypsl I’ =200 K. Onpenenuts ycTaHOBUBLIEECS
B COCYJax JIaBJICHUE p.

225. OnpenenuTth CPeIHIO KUHETUYECKYIO SHEPTHIO (&) OJIHOM MOJeKylbl BoasiHoro mapa 7' = 500
K.

235. OnpenenuTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy Mr 1 MOJISIpHY10 Maccy M rasa, eciiv pas-
HOCTB €T0 yJIeTbHBIX TeIIOEMKOCTEH ¢ - ¢v = 2,08 k/x/(kr-K).

245. KakoBa cpenHss apupMeTrnueckasi CKOpoCThb (D) MOJIEKYJI KUCIOPOAA IIPU HOPMAJIbHBIX YCIOBU-
ax. Ecin u3BecTHO, 4TO CpefHss JUIMHA CBOOOJHOrO Inpolera «£» MOJIEKYJIbl KUCIOPOJA MPHU ITUX
ycnoBusix paBHa 100 um?

255. O6pem BoOpOIa IPU U30TEPMHUYECKOM pacimupeHun npu Temmeparype 7 = 300 K yBenuuuics
B N = 3 paza. Onpenenuts paboTy A, COBEPILIEHHYIO I'a30M, U TEIIOoTy Q, MOJyueHHYIO IIPU ITOM.
Macca meogoposa pasHa 200 r.

265. a3, aBnssAch pabOYMM BelECTBOM B LMkIIe KapHo, moay4ui oT TerooTaaTyika Temiory Q1 =
4,38 x/Ix u cosepumn padory 4 = 2,4 x/[x. Onpeaenuts TeMneparypy TEIUIOOTaTYMKA, €CIIU TEM-
neparypa TerionpueMuuka 7>= 273 K.

275. TIpocTpaHCTBO MEXIy JABYMS CTCKJISIHHBIMHU IapauUIeIbHBIMH TUIACTHHKAMH C TUIOMIABIO TTO-
BepxHOCTH S = 100 cM? Kakmas, pacHoNOKEHHBIME Ha paccTosHuu £ = 20 MKM JpYyT OT ApyTa, 3a-
noJiHeHo Bojod. Onpenenuts cuity F, mpukuMaroIyro IIACTUHKUA Ipyr K Apyry. CuutaTh MEHHCK
BOTHYTBIM C THaMeTpoM J, paBHBIM PACCTOSIHUIO MEK/Ty TIACTHHKAMH.

KontponbHas pabora Nel.
Bapuanr 6.

106. Teno G6pomreno mo yrioM o = 30° kK TOpU30HTY €O CKOpocThio vo= 30 M/c. KakoBsl OyyT HOp-
MaJbHOE a, U TAaHTCHLIMAIbHOE @;YCKOpPEHUs Tena uepe3 BpeMst = 1 ¢ mocne Hayana JBHKEHUsS ?
116. Ha moiy CTOWT Telle)KKa B BUJC JUIMHHOHN JIOCKH, CHA0XCHHOM JITKUMHU KosiecaMu. Ha ogHOM
KOHIIE JIOCKH CTOMUT 4esioBek. Macca ero m1 = 60 kr, macca gocku Mz= 20 xr. C Kakoil CKOPOCTHIO
(oTHOCUTENBHO TOJIa) OyIEeT NBUTATHCS TEJIEKKA, €CIH YEJIOBEK MOWAET BIOJb HEE CO CKOPO-
CTHIO (OTHOCUTENBHO AOCKK) v = 1 M/c? Maccoii Kosiec U TpeHUuEM MpeHeOpeb.

126. Ilap maccoit m1= 4 Kr ABWUKETCS CO CKOPOCTBIO 01= 5 M/C M CTAJIKUBAETCS C IIaPOM MaCCOM
M= 6 KT, KOTOPBI JBUKETCS €My HaBCTPEUY CO CKOPOCThIO 02= 2 M/c. OnpeaenuTh CKOPOCTH U1U
U2 TIapoB Tociie yaapa. Yaap cuuTaTh abCOMIOTHO yIPYTHUM, MPSIMBIM, IIEHT pajbHbIM.
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136. Ecnu Ha BepXHHI KOHEI] BEPTHKAIBHO PACIIONIOKEHHOW CIUPATBHOM MPYKHUHBI TOJI0XUTH TPY3,
TO npykuHa coxkmercs Ha AL = 3 MMm. Ha CKOJIbKO COXMET MpPY>KUHY TOT K€ Tpy3, YIIaBIIMK Ha KO-
Hell IPY>KUHBI ¢ BBICOTHI h= 8 cM?

146. TTo ropu30HTAIBLHOM TUIOCKOCTH KaTHTCS JUCK CO CKOPOCThIO v= 8 M/c. Onpenenutb ko3 du-
IIUEHT CONPOTHUBIICHUS, €CIU AHUCK, OyAydHu NpPEeJOCTaBICHHBIM CaMOMYy cebe, OCTaHOBHIICH,
npouas myTh S= 18 M.

156. OgHopoanslil crepxenb AmuHON £ = 1,0 M MOXeT CBOOOJHO BpalIaThbCsi BOKPYT TOPU3OHTAIb-
HOM OCH, IPOXOJAIICH Yepe3 OJIMH U3 €ro KOHIIOB. B npyroii koHer abCOIFOTHO HEYNpPYro yaapser
myJis Macco M = 7 r, jeTsmas NepneHAuKyIsIpHO CTEpKHIO M ero ocu. Ompenenuth maccy M
CTEPKHSI, €CJIM B pe3yJbTaTe MOMaJaHus My OH OTKIOHHUTCS Ha yroa o = 60°. Ilpunsats cko-
pocTh mynu v = 360 m/c.

166. Ha xakom paccTOSSHHM OT LIEHTpa 3eMJIM HaXOJIUTCS TOYKAa, B KOTOPOH HANpsyKEHHOCTb CyM-
MapHOTO I'paBUTAMOHHOTO Mo 3eMid U JIynbl paBHa Hynt0? [IpuHsTh, yTo Macca 3emiu B 81 pa3
Oonbiie Maccsl JIyHBI M YTO paccTosiHME OT LeHTpa 3eMiM 10 1eHTpa Jlynsl paBHo 60 paanycam
3emin.

176. Onpenenuts nepuon 7 KoJIeOAHUI MAaTEMATHYECKOTO MAsITHUKA, €CIIH €r0 MOJYJIb MaKCHMAlb-
HOTO nepeMenieHus 4= 18 cM U MakCUMaJIbHasi CKOPOCTh Umax= 16 cM/C.

KonTpomnbHas padora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHIEHTPAIIMION MOJICKYJI HAaXOsIIerocs B cocyae BMecTuMocThio V = 2i1. Komnu-
YeCTBO BellecTBa v Kuciaopoaa paBHo 0,2 MOJIb.

216. BBIUCTUTH MIIOTHOCTH p a30Ta, HAXOIAIETOCs 1o/ 1aBieHueM p = 2MIla u umeromero remme-
patypy T =400 K.

226. OmnpenenuTh CPEIHIOI KBAIPATUIHYIO CKOPOCTD (Dyxe) MOJIEKYJIBI Ta3a, 3aKIIOUEHHOTO B COCYA
BMecTUMOCThIO V =2 11 mox naBieHueM p = 200 kIla. Maccarazam=0,3 r.

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

246. Kucnopon nHaxogurest mox gasienuem P = 133 ulla npu Temneparype 7 = 200 K. Beraucnuts
CpeIHEee YNCIIO (Z) CTOJIKHOBEHUH MOJIEKYJIbI KUCIOPO/1a IPU 3TUX YCIOBHAX 3a Bpems 7= 1 c.

256. Azot maccoit m= 0,1 kr 6buT H300apHO Harpet ot Temneparypbl 71 = 200 K no temmeparypsr 7>
=400 K. Onpenenuts paboTy 4, COBEpILICHHYIO Ta30M, OJYYEHHYIO UM TerioTy Q u uamenenue AU
BHYTPEHHEHN DHEPTUU a30Ta.

266. I'a3, coBepmaromuit nuka KapHo, otnan terionpueMHUKy 67% TEIIOTH, HOTYYEHHOM OT Ten-
nootaatuuka. Onpenenuts Temmneparypy 72 TEIIONPHEMHUKA, €CIM TeMIlepaTypa TeIUIo0TJaTdyhKa
T1 =430 K.

276. I'muuepuH MOAHSIICS B KaMWUIIPHON TpyOke auamerpom kaHaia d = 1 MM Ha BeicoTy h = 20
MM. OnpenenuTh MOBEPXHOCTHOE HAaTsHKeHUE o riuiepuHa. CYuTaTh CMa4MBaHUE TTOTHBIM.

KontponbHas pabora Nel.
Bapuanr 7.

107. MarepuanbHasi TOUKa JABHXKETCS TI0 OKPYXXHOCTH C TIOCTOSIHHOW YTJIOBO# CKOPOCThIO ® = 7/6
pan/c. Bo ckoibKo pa3 myTh As, MpOHAEHHBIA TOUKOM 3a BpeMs t=4 ¢, Oyaet Oosiblie MOays ee Ie-
pemenienus 42? IIpuHATH, 4TO B MOMEHT Hadajla OTCYETa BPEMEHH PaJNyC-BEKTOD I, 3aJar0lIni
MOJIOKEHHUE TOYKU Ha OKPYKHOCTH, OTHOCUTENIEHO UCXOAHOTO MOJIOKEHUS ObLIT IOBEPHYT Ha YToJl (o
= n/3pan.

117. Cuapsn, neteBuuii co ckopoctbio v = 400 m/c, B BepXHEl TOUYKE TPAaeKTOPHUHU pazopBaycCs
Ha JBa OCKOJIKAa. MEHBIINI OCKOJIOK, Macca KoToporo cocrasisieT 40% oT Maccwl cHapsaa, mo-
JeTen B MPOTHBOIMOJOKHOM HalpaBiIeHUHU co cKopocThioUr = 150 m/c. Onpenenuts cKOpocTh Uz
00JIBIIET0 OCKOJIKA.
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127. V3 cTBOMIa aBTOMATHUYECKOTO MUCTOJETa BhIIeTeNa myist Maccoit M= 10 r co ckopoctsio v= 300
m/c. 3aTBop mucToieTa MaccoiMz = 200 r mpMKUMAETCs K CTBOJTY MPYKUHOM, )KECTKOCTh KOTOPO# K
= 25 xkH/m. Ha kakoe pacctosiHue oToHeT 3aTBop nocie BeicTpena? CuuTarh, YTO NUCTOJNET KECTKO
3aKperUIeH.

137. 13 npy>XMHHOTO MUCTOJIETA C NPYKUHOM KecTKOCThio K = 150 H/M Obu1 mpou3sBesieH BbICTpe
myJsieit maccoit m = 8 r. Onpenenutb CKOPOCTh 0 MyJIH IPU BBUIETE €€ U3 MUCTOJIEeTa, €Clu MPY>KUHA
ObLIa ckata Ha Ax= 4 cm.

147. Onpenenuth MOMEHT CHJIBI M, KOTOPBIH HEOOXOIUMO MPHIOKHUTH K OJOKY, BpallalomeMycs ¢
yacToToi N = 12 ¢, uT0GBI OH OCTaHOBHIICA B TeyeHHe BpeMeHH A= § c. lnametp 6moka D = 30 cwm.
Maccy 6:10ka M = 6 KT cCUUTaTh PABHOMEPHO pacIpeIeIeHHON 10 000Ty.

157. Ha kpato mnatdopMbl B BUJIE AUCKA, BpAIAIOMIEHCs O UHEPIIMH BOKPYT BEPTUKAIBHOM OCH C
yacToTol M= 8 MUH, CTOMT 4enoBek mMaccoit M1 = 70 kr. Korja uyenoBek mepenien B LEHTp ILIAT-
(opMBI, OHa cTana BpaIaThCs ¢ 4acToToi Nz 10 Mua . Onpenenuts Maccy Mz matdopMsl. MoMeHT
MHEPLIUY YEJI0OBEKA PACCUMTHIBATH, KaK JUIsl MATEPUAIbHOM TOUKH.

167. CriyTHHK oOpaliaercss BOKpyr 3eMiln 1o KpyroBoii opoure Ha Beicote h= 520 km. Onpenenutsb
nepuoJ 00palIeHus CIyTHHKA. Y CKOpeHHe CBOOOIHOTO MaJAeHUs Y TOBEPXHOCTH 3eMIIU U €€ paJiu-
yc R cuntath u3BECTHBIMHU.

177. MarepuanbHasi TOUKa COBEPIIAET MPOCTbIE TAPMOHUYECKUE KOJIEOAHUS TaK, YTO B HAa4aJbHBIN
MOMEHT BpeMeHH cMelieHneXo = 4 cMm, a ckopocts vo= 10 cM/c. Omnpenenuts ammutyay A u
HavanbHYIo0 a3y @o KojaeOaHuid, eciu ux nepuox 7' =2 c.

KonTponbnas padora Ne 2.
Bapuanr 7.

207. OmnpenenuTh KOJUYECTBO BEIECTBA V BOJOPO/IA 3ANOIHSIIOIIEro cocys oosemoM V= 3 5, eciu
KOHIIGHTpAIMS MOJIEKYI ra3a B cocyze N=2-10%8 v,
217. OnpenenuTb OTHOCUTENBHYIO MOJIEKYJISIpHYIO Maccy My rasa, eciiu npu temmneparype 7= 154 K
¥ napjienn p = 2,8 MIla on uMeeT mioTHOCTH P= 6,1 Kr/M>,
227. Bonopon Haxomutes npu temneparype 7= 300 K. Haiftu cpeaHioro KHHETHYECKYIO SHEPTHUIO
(€¢p) BPAIIATEIILHOTO JBM)KEHUS OJTHOM MOJIEKYJIBI, 8 TAKXKE CYMMapHYI0 KHHETHYECKYIO SHEPTHIO Fj
BCEX MOJIEKYJI 3TOr0 ra3a; KOJIM4ecTBO Bojgopoaa v= 0,5 Mob.
237. Haiitu yaenbsHbIe cvit cp 1 MoJisipHble Cy 11 Cp TETITIOEMKOCTH a30Ta U TSl
247. Ilpu KakoM JaBJICHUM p CPEHsS ATMHA CBOOOAHOTO mpobera «£» MOJIeKyJl a30Ta paBHa 1 M, ec-
i Temmeparypa rasa t = 10°C?
257. Bo ckonbKo pa3 yBeNIU4IUTCsl 00beM BOAOPO/a, COAEPKAIINN KOTMUECTBO BEIIECTBA v=0,4
MOJIb TIPY M30TEPMHUYECKOM PACIIMPEHUH, €CITH TP 3TOM a3 MOJIYYHT KoundecTBO TerioTel Q= 800
Jx? Temneparypa Bonopozna 7'= 300 K.
267. Bo CKOJIbKO pa3 yBeIHUUTCS KOA(D(UIIMEHT MOJIE3HOTO JIEHCTBUS 7 Mkia KapHo npu moBkIiire-
HUM Temreparypsl Temnooraaryuka ot 71= 380 K no 7; = 560 K? Temmneparypa TeniaonpueMHUKa
T>=280 K.
277. B Boy omyllieHa HA OYCHb MaJIyIO MIyOHHY CTEKIsSIHHAs TpyOKa ¢ JuameTpoM kaHana d = 1 M.
Omnpenenuts Maccy M BOABI, BOIIEAIIEH B TPYOKY.

Bapwasnr 8.

108. MaTepuanbHas TOUKa ABHKETCS B TOCKOCTH X COTTIACHO ypaBHEHHsAM x = A1 + Bit + Cit?u y

= Ay + Bot + Cat?, tne By = 7 m/c, C1 = -2 m/c?, Bz = -1 m/c, C2 = 0,2 m/c?. HaifTu MOIymH CKOpPOCTH

M YCKOpEHHs TOYKH B MOMEHT BpeMeHu t =5 c.

118. JIe ogunakoBble J10AKH MaccaMu M= 200 Kr kaxaas (BMECTe ¢ YeJIOBEKOM U Ipy3aMHM, Haxo-

JSIIAMUCS B JIOJKAX) JABIKYTCS TTApAIICTFHBIMU KypcaMy HaBCTpedy OPYT JAPYTy C OJUHAKOBBIMH

ckopoctsimu v = 1 m/c. Koraa noaku nmopaBHSUIMCH, TO C MEPBOM JIOJKK HAa BTOPYIO M CO BTOPOU Ha
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MEPBYIO OJTHOBPEMEHHO TepeOpachIBaloT rpy3sl Maccamumy = 200 kr. Onpenenuts cKopocTd Ui U
U2J1010K TTocIie nepedpachiBaHUs TPY30B.

128. Ilap maccoit M1 = 5 K ABMXKETCSA CO CKOPOCTBIO 01 = 1 M/C M CTaJIKUBAETCS C MOKOSAIIMMCS I1a-
poM maccoit My = 2 kr. OnpeaenuTh CKOPOCTH U1 U Uz IApoB Mociie yaapa. Yaap cuuTath abCcooT-
HO YIPYTHM, IPSIMBIM, IICHTPAJIbHBIM.

138. HanereB Ha npyxuHHBINH Oydep, Baron maccoit m = 16 T, nBuraBmuiics co ckopocthio v = 0,6
M/C, OCTaHOBHJICS, CKaB MpyxuHy Ha Af = 8 cM. Haiitu o61yro sxectkocThK npyxun 0ydepa.

148. biok, nmeromuii popmy arcka maccoit m = 0,4 kr, Bpamaercs moJi ACHCTBUEM CUJIbI HATSHKCHHS
HUTH, K KOHIIAaM KOTOPOH MOJIBEIIEHBI ITpy3bl MaccamMu My = 0,3 kr u M2 = 0,7 kr. OnpeaeauTs CUIbI
HaTsDKeHUst 71 v T2 HUTH 10 00€ CTOPOHEKI OJI0Ka.

158. Ha kparo HenmoaBuxkHOM ckambH JKykoBckoro quamerpom D = 0,8 M 1 Maccoit My = 6 KT CTOUT
yesioBek Maccort My= 60 kr. C Kakoi YriioBOW CKOPOCTHIO (» HAYHET BPAIIaThCsl CKaMbs, €CIIA YeJIo-
BEK MOWMAET JIETAIMI Ha Hero Msid maccod M = 0,5 kr? TpaekTopusi Msiya TOpU30HTaJIbHA U MIPOXO-
muT Ha pacctossHuUl = 0,4 M oT ocu ckaMbu. CKOpPOCTh Msi9a » = 5 M/C.

168. OmnpenenuTs TMHEHHYIO U YTJIOBYIO CKOPOCTH CIYTHHKA 3€MJIH, OOPAIAIOLIErocs 0 KPyroBou
opoute Ha BbicoTe h = 1000 kM. YckopeHHe CBOOOIHOIO MajCHUs § y IOBEPXHOCTH 3eMJIH U €€ pa-
nuyc Rcuntath M3BECTHBIMH.

178. CxiagpIBatoTcsi Ba KoJIeOaHMS OJMHAKOBOTO HANpPABJICHUS W OJMHAKOBOTO MEPUONA: X1 =
Axsineort u x2 = Azsinwz(t + 1), e A1 = A2 =3 oM, w1 = w2 = nc’t, = 0,5 c. OnpenenuTh aMILIUTY-
ny A w HadanbHyI0 ¢a3y @ope3ysibTupyromero konebanus. Hamucats ero ypaBaenue. [locTpouTh
BEKTOPHYIO [uarpammy it MomeHTa Bpemenut = 0.

KonTpomnbHas padora Ne 2.
Bapuanr 8.

208. B Gamnone BMecTuMoCThIO V= 3 11 comepkutcst Kucimopoa maccodm = 10 r. OnpenenuTs KOH-
LEHTPALMIO NMOJIEKYI ra3a.

218. Haiitu motHOCTh P a3ota npu temneparype 7' =400 K u naBnenun p =2 Mlla.

228. Ilpu kakoit Temneparype CpeHssl KHHETUYeCKast 3HEPTusl (en) MOCTYNATEIbHOIO ABHIKEHUS MO-
NeKynbl ra3a pasHa 4,14 - 102! JIx?

238. BEIuMCINTh y/ienbHbIE TEMIOEMKOCTH Ia3a, 3Has, YTO ero MomspHas Macc M = 4 - 10 xr/mMonb
u oTHouieHue reroemkocreit Cp,/Cy = 1,67.

248. B cocyne BMectuMocThio V = 5 11 HaxoauTes Bogopo Maccoit m= 0,5 r. Onpenenuts CpeaHIon
JUTMHY CBOOOJHOTO Mpobera «£» MOJIEKYJIBI BOJOPO/Ia B 3TOM COCY/IE.

258. Kakas pabota 4 coBeplaeTcsi Mpu U30TEPMUUYECKOM paCUIMPEHHH BOAOPOAAa Maccod M= 5 T,
B3siTOro npu temneparype 7 =290 K, ecnu o0bem raza yBelnnuuBaeTcs B TpU pasa?

268. U neanbHast TemoBas MamuHa padoraet no uukiy Kapao. Temneparypa teriootaaryuka 71 =
500 K, remnepatypa temmonpuemuuka 72 = 250 K. Onpenenuts Tepmudecku KII # mukia, a Takxke
paboty A1 paboyero BeuecTBa Mpu U30TEPMUUECKOM PACIIUPEHUH, €CIH PU U30TEPMUYECKOM CrKa-
TUU coBepuieHa padota 42= 70 JIx.

278. Ha ckonbKo J1aBieHue P BO3yXa BHYTPHU MBUIBHOTO ITy3bIpsi O0JIbIE HOPMAJILHOTO arMochep-
HOTO JIaBJICHHS Po, €CJIU TUAMETP My3bIpsi 0= 5 Mm?

KonTponbnas padora Nel.
Bapuant 9.

109. ITo kpato paBHOMEPHO BpaIIAOLIEHCs ¢ YIIIOBOM CKOPOCThIO @ = 1 paza/c miuatgopmbl UAET de-
JIOBEK M 00xoauT miuaTdopmy 3a BpeMs t = 9,9 c¢. KakoBo HaubosbIIee yCKOpEHUE o IBUKEHUS YeIo-
BeKa oTHocuTenbHO 3emin? [IpunsTe paanyc muardpopmsl R =2 M.

119. Ha ckoJIbKO TIepeMeCTUTCS OTHOCHUTEIBHO Oepera Jiojka JummHoH € = 3,5 M u Maccoid my = 200
KT, €CITU CTOSALIMNA Ha KOpMe 4YeloBeK maccoi Mz = 80 Kr mepeMecTHTCs Ha HOC JoAkH? CuuTaTh
JIOJIKY PAcIONIOKEHHOH TEPIICHINKYJIISIPHO Oepery.
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129. U3 opynusi, HE UMEIOIEr0 MPOTUBOOTKATHOTO YCTPOMCTBA, MPOU3BOAMIACE CTpeib0a B TOpU-
30HTaJIbHOM HampasieHuu. Korga opyaue 0110 HEMOBUKHO 3aKPEIUIEHO, CHAPSA BBUIETEN CO CKO-
pocthio v1 = 600 M/c, a KOTrJa OPYIUIO Jalld BO3MOKHOCTh CBOOOHO OTKATHIBATHCS HA3aJ, CHAPSI
BBUIETEI CO CKOPOCTHIO 02 = 580 M/c. C KaKoil CKOPOCTHIO OTKATUIIOCH TIPU ATOM Opyaue?

139. Lens quHoii £ = 2 M JICKUT Ha CTOJIC, OJHUM KOHIIOM CBHCas cO cToya. Eciu qiuHa cBeliBa-
IOIIEHicA JacTH TIPEBBIIAET /3, TO 1IeMb COCKab3bIBAET co cToa. ONpeaenuTh CKOPOCTh » LIEMH B
MOMEHT €€ OTpbIBA OT CTOJIA.

149. K kparo croisia mpukpervieH 010k. Yepes OJI0K mepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHIIaM KOTOpPOH NMpHKperieHbl Tpy3bl. OAUH Tpy3 IBHXKETCS MO MOBEPXHOCTH CTOJA, a JIPYrou -
BOJIb BepTUKaiu BHU3. Onpenenuth Ko3QduimeHT frpeHus Mexy MOBEepXHOCTSIMU Ipy3a U CTOJIA,
€CJIM MacChl KaXJOro rpy3a U macca OJoKa OJMHAKOBBI U TPY3bl IBUKYTCA C YyCKOpEHUEM o= 5,6
m/c?. TIpockanb3pIBaHMEM HUTH 110 OJIOKY M CHIION TPeHHMs, AeHCTBYIONIEH Ha BII0K, IpeHedpedb.

159. I'opuzonTansHas wiargopma mMaccoit M1 = 150 Kr Bpamaercs BOKPYT BEpTUKAIBHONW OCH, TIPO-
XozsImelt uepe3 HeHTp mIaThopMbl, ¢ 4acToToit N= 8 Mun’. UenoBek Maccoii Mz = 70 KI' CTOUT IIpH
3TOM Ha Kpato miargopmbl. C Kakod yriOBOM CKOPOCTHIO (» HAYHET BpallaThes MaTdopma, eciu
4eJIOBEK mepeier ot kpas miatopmsl K ee neHTpy? Cunurath miaardopMy KpyTriibIM, OJHOPOAHBIM
JUCKOM, a YeJIOBeKa — MaTepHaIbHON TOUKOM.

169. KakoBa macca 3emin, eciu u3BecTHO, 4to JIyHa B TeueHHe roja coepmaet 13 obpamieHuii Bo-
KpyT 3eMIIM U paccTosHue oT 3emmu 10 Jlynsl pasro 3,84 - 108 m?

179. Ha rimagkoM ropu3oHTaNIbHOM CTOJIE JEKUT map maccoid M = 200 T, IpUKPEIIICHHBIH K TOpH-
30HTAJILHO PACIOJOXKEHHON JICTKOW MpyXuHE ¢ x)ecTtkocThio k= 500 H/m. B map momagaer mysist
maccoid m = 10 1, neTsmas co ckopocthio v= 300 m/c, u 3acTpeBaeT B HeM. [IpereOperas nmepemere-
HUEM II1apa BO BpeMs yJiapa U COIPOTUBICHUEM BO3/yXa, ONPEACTUTh aMIUIUTyay A u nepuoj ' Ko-
nebaHui mapa.

KonTpoabnas padora Ne 2.
Bapuant 9.

209. OnpenenuTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy Mr: 1) Boabl; 2) yIJIeKUCIIOro rasa; 3) mo-
BAPEHHOM COJIN.

219. B cocyne BMectuMocTthio V = 40 51 HaxoauTes kuciopoa npu temmneparype 7' = 300 K. Korga
4acTh T'a3a U3pacXo0Baliy, JaBJieHHEe B OayioHe moHu3uiaock Ha Ap = 100 kIla. Onpenenuts Maccy
Mu3pacxog0BaHHOro0 Kucinoposa. [Iporece cuutaTh H30TEPMUUECKUM.

229. B a3ore B3BemIeHB MENbYANIINE TMBUTMHKH, KOTOPBIE IBIKYTCS TaK, KaK €Cl Obl OHU ObUIH
O4eHb KPYIHBIMU MOJeKyJ1aMi. Macca Kax1oil melmuHKd pasHa 6 - 10710 r. T'a3 maxoaures mpu TeM-
nepatrype 7 =400 K. Onpenenuts cpeilHre KBaIPATHUYHBIE CKOPOCTH (Uxe), & TAKKE CPETHUE KUHETH-
YeCKHEe YHEPTUH (€n) MOCTYNATEIBHOIO IBUKEHHS MOJIEKYJIbl a30Ta U MBUTUHKH.

239. TpexaToMHBIii Ta3 oA AaBneHneM p = 240 klla u Temmeparype t = 20° C 3anumaer o6bem V =
10 5. Onpenenuts Tema0eMKocTs Cp 3TOr0 ra3a Mpy MOCTOSIHHOM JaBJICHUH.

249. Cpenusis nmHA cBOOOIHOTO Mpodera («£» MOJEKYIBl BOJIOPO/Ia TIPU HEKOTOPBIX YCIOBHUSX paBHA
2 mMM. HaiiT I0THOCTE p  BOAOPOJA IPU ITUX YCIOBHSIX.

259. Kakas nonst w1 KonrdecTBa TEIUIOTH Q, MOBOIMMOTO K UACATHHOMY ByXaTOMHOMY Ta3y IMpH
n300apHOM TpolLecce, pacXoayeTcs Ha yBeianueHue 4 U BHyTpeHHeH SHepruu ra3a u Kakas A0 w2 —
Ha paboty A pacmupenus? PaccMoTpeTh TpH ciaydasi, €ciiv ra3: 1) 0JHOaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBIH.

269. T"a3, corepmaromniuii ukia KaprHo, momyuaer temiory Q1= 84 x/Ix. Onpenenuts paboty A4 rasa,
ecnu TeMreparypa 71 TemIo0TIaTYMKa B TPH pa3a BBIIIE TeMIIepaTypsl 12 TEIJIONPHUEMHUKA.

279. Bo3aymiHblil my3sIpek guaMeTpoM 0= 2,2 MKM HaXOJUTCS B BOJEC y CaMOM €€ TMOBEPXHOCTH.
OnpenenuTs MIOTHOCTh p BO3/AyXa B MY3bIPbKE, €CIIM BO3AYX HaJ IMOBEPXHOCTHIO BOJbI HAXOIUTCA
P HOPMAJIBHBIX yCIIOBHUSX.

3 cemecTtp
KontponbHast pabora Ne 3.
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Bapuanr 0.

310. Paccrostaue d mexay aByMmsi ToueuHbiMU 3apsiaamu Q1 = 2 uKn u Q2 = 4 nKan paBHOG0 cm.
Onpenenutb TOYKY, B KOTOPYIO HYKHO IOMECTUTb TpeTuil 3apsa Qs Tak, 4ToObI cucTeMa 3apsjioB
Haxoawiack B paBHOBecuu. OmpenenuTs 3apsia Qs v ero 3Hak. YCTOWYMBOE WIIM HEYCTOWYMBOE OY-
JIeT paBHOBecCHE?

320. JIBe TpeTu TOHKOTO KOJbIa paanycoM R = /() cm HeCyT paBHOMEpPHO paclpeleleHHbIN C JIu-
HEWHOHN TIOTHOCTBIO 7 = (),2 mxKn/m 3apsn. OnpenenuTh HANPSHKEHHOCTh £ 3JIEKTPUYECKOTO OIS,
CO3/1aBa€MOr'0 paclpeAeICHHbIM 3apsAa0M B Touke O, COBIAJIAIONIEH C LIEHTPOM KOJIbIIA.

330. Ha aByx KoakcHalbHBIX OSCKOHEUHBIX HMUIUHIpax paanycamu R u 2R paBHOMepHO pacmpene-
JIEHBI 3apsi/ibl C TOBEPXHOCTHBIMM IUIOTHOCTAMU o1 U o2(puc. 1). Tpebyercs: 1) ucnons3ys Teopemy
Ocrtparpajickoro-I'aycca: HailTi 3aBUCUMOCTh £ (I) HampsHKEeHHOCTH DJICKTPUYECKOTO IMOJIs OT pac-
crostaus st Tpex obnacteit: |, Il u . [lpunsates o1 = -0, 02 = 40. 2) BBIYUCIUTD HAPSDKEHHOCTh E
B TOYKE, YAAJICHHON OT OCH LIMJIMHIPOB Ha PACCTOsSHME I, U yKa3aTh HalpaBieHue Bexropa £. Ipu-
HaTho = 30 nKn/Mm?, r = 4 R; 3) noctpouts rpaduk E (r).

340. Tonkasi kBajpaTHasl paMKa PaBHOMEPHO 3apshKeHA C JTMHEWHOW IUIOTHOCTHIO 3apsima 7 = 200
nKn/m. OnpeaenuTs NOTEHIMAT ¢ 110JI B TOUKE [IEPECeUEHUs TuaroHaiei.

350. DAEeKTPOH ABMXKETCS BAOJb CUIIOBOW JTMHUU OJJHOPOAHOTO JIEKTPUIECKOTO MOJst. B HEeKoTOpoit
TOYKE I0JI C HOTEHIMAIOM @1 = /(0 B 31eKTpoH umen ckopoctb Vi = 6 Mw/c. Onpenenuts NOTeH-
Uall @2 TOYKH TIOJISA, TOUIS 10 KOTOPOU AIIEKTPOH MOTEPSET MOJIOBUHY CBOEH CKOPOCTH.

360. Inockuii KOHAEHCATOP ¢ TUIOMAABIO MIACTHH S = 200 cm? Kax/as 3apsKeHa 10 Pa3HOCTH T10-
ternuanoB U = 2 kB. Paccrosaue mexny riactuHamu d = 2 ey, [Iudnektpuk — crekio. OnpenenuTsb
sHepruto W ot KOHAeHcaTopa U INIOTHOCTh SHEPTUU @ MOJIS.

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

380. Cuita TOKa B IEITH U3MEHSIETCS CO BpeMeHeM 110 3akony | = loe™. Onpenenurs KOJIUYeCcTBO Tell-
JIOThI, KOTOPOE BBLACIUTCS B IPOBOJHUKE conpoTuBieHreM R = 20 Om 3a BpeMsi, B TeUE€HHE KOTOPO-
0 TOK yMEHBIIHUTCA B € pa3. KosdduiumenT o npunaTs pasabiM 2 - 102¢?,

b4 :
G, 1/7- S . ‘\ ’ J
% S \ - !
S, Irry /
L A " 2
O -

puc. 1

KonTponsHas padora Ne 4.
Bapwuanr 0.

410. beckoHe4HO JIMHHBIN MPOBOJA ¢ TOKOM |= 50 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 2.
OnpenenuTh MarHUTHYIO HHAYKIMIO B B Touke A, jexanieil Ha OuccekTpuce npsMoro yria Ha pac-
crostaud d = 10 cM OT ero BepIInHBbI.

420. Tlo xpyroBomy BHTKY pamuycoMm R =5 cm Teuer Tok | = 20 A. BUTOK pacrosioxkeH B OJHOPO/I-
HOM MarHuTHoM moine (B = 40 mTun) Tak, 4To HOpMaib K IUIOCKOCTH KOHTypa COCTaBISET YIoJ
3 =716 ¢ Bekropom B. Omnpenenuth n3menenne A/ MOTEHIIUATBHON SHEPTUH KOHTYPa MPH €r0 T10-
BOPOTE Ha YToJl ¢= T/2 B HAIPABJICHUU YBEJIMYCHHS yTiia 3.

430. I'lo Tonkomy ctepxkHIO MuHOM £ = 40 cM paBHOMepHO pacnpeaeneH 3apsan Q = 60 v K. Crep-
’KEHb BPAIAeTCs ¢ 4acToToit N= 12 ¢! oTHOCHTENBHO OCH, TIEpPIEHANKYISAPHON CTEPKHIO U TIPOXO0-
TSIIIEH Yepe3 CTepKeHb Ha paccTOsHUU o = (/3 OT OHOTO U3 ero KOHIOB. ONpeaeTuTh MarHUTHBIN
MOMEHT pPm, 00YCJIOBIIEHHBIH BpaIlleHUEM CTEPKHS
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440. Non, nonas B MaruutHoe nosie (B = 0,01 m Tn), cran aBurarbes no okpy>XHocTu. OnpenenuThb
KMHETHYecKyto 3Hepruto I (B 3B) MoHa, ecy MarHUTHBII MOMEHT pm DKBUBAJEHTHOT'O KPYrOBOTO
Toka paseH 1,6 - 1074 A-m2,

450. B ckpeleHHbIe TI01 IPSMBIM yTJIIOM OJTHOPOAHbIe MarHuTHOE (H = 1 MA/M u snektpuyeckoe (£
= 50 kB/M) monis Bieren noH. Ilpu kakol ckopocTu V roHa (10 MOJYJIIO U HAIPABJICHUIO) OH OyIeT
JBUTATHCS B CKPEUICHHBIX MOJISIX TPSIMOJIMHEHHO?

460. OnpenenuTh MAarHUTHBIN MOTOK @, MPOHU3BIBAIONINI cosieHoun, ecnu rHa £ = 50 cM 1 mar-
HUTHBIA MOMeHT pm= 0,4 BO.

470. Konb1o u3 MeHOTO MpoBoja Maccoit M = 10 r moMenieHo B 0IHOPOAHOE MAarHUTHOE I10JIe

(B = 0,5 Tx) Tak, 4TO IJIOCKOCTH KOJIbIA COCTABIISET yroi S = 60° ¢ TMHUAMH MAarHUTHOW UHITYKIIUH.
Omnpenenuts 3apan Q, KOTOPBIM MPOWUIET MO KOJbIY, €CJIH CHATh MarHUTHOE TOJI€.

480. McrouHuK TOKa 3aMKHYJIM Ha KaTymky comnportuieHueM R = 20 Om. Yepes Bpemsa t = 0,1 ¢
toka | B karymke gocturia 0,95 npenenbHoro 3HaueHus. OrnpenenuTb HHAYKTUBHOCTH L KaTyi-
KH.

puc.2

KonTponbnas padorta Ne 3
Bapuanr 1.

301. Toueunsie 3apsabl Q1 = 20 mx K1,Q2 = -10 mx Kn Haxonsatcs Ha pacctosHuu d = 5 cm apyr ot
apyra. OnpeaenuTs HaPsHKEHHOCTh MOJs B TOUKE, YJaJIeHHON Ha 'l = 3 cm OT mepBOro M Ha 2 = 4
cm OT BTOporo 3apsaa. OnpenenuTs Takke cuity F, 1eMCTBYIONIYIO B 3TOM TOYKE Ha TOUCUHBIN 3apsia
Q =1 mk K.

311. Tonkuii cTepkeHb IMHOHN £ = 2() cm HECET paBHOMEPHO pacrpeaeseHHbIi 3apsn © = 0, [ mxKn.
OnpenenuTs HaMPSDKEHHOCTh £ 3JEKTPUUECKOro IMOoJis, CO3/1aBaeMOr0 PaCIpe/IeIeHHBIM 3apsi/ioM B
TOUKe A, JIexallei Ha OCU CTepXHS Ha paccTOsHUU a = 2() cm OT ero KOHIa.

321. Ha n1Byx KoHIeHTpHuecKux chepax paguycoM R u ZRpaBHOMEpHO pacripeieneHbl 3apsibl ¢ Mo-
BEPXHOCTHBIMHU TUIOTHOCTSIMU o1 U a2 (puc. 3). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca, HaiiTu 3aBUCMMOCTb E(T) HaIpsYKEHHOCTH 3JIEKTPUYECKOTO MOJsl OT PAaCCTOSIHUS AJS Tpex
obnacreii: I, Il u lll. [Ipunsate o1 = 40, 02 = 0; 2) BEIYUCIUTD HANIPSHKEHHOCTHh £ B TOUKE, y/IaJIeHHON
OT LIeHTpa Ha PAcCTosHUE I, U yKa3aTh Hanpasienue exropa E. [Ipunsats o = 30 uKn/m?, r = 1,5 R;
3) noctpouts rpaduk Ey.

331. JlBa Toueunbix 3apsga Q1 = 6 nKn u Q2 = 3 nKn HaxozsTcs Ha paccrossHun d = 60 cm APYT OT
npyra. Kakyto paboTy HE00XOAMMO COBEPIINTH BHEUIHMM CHJIAM, YTOObI YMEHBLIMTH PACCTOSHUE
MEX]y 3apsiiaMu BABOE?

341. Ilsunaka Maccoit M = 200 mxe, Hecymas Ha cebe 3apsag Q = 40 nKn, Bierena B 3J€KTpUUECKOE
10JIe B HaNpaBJjIeHUH cUIOBBIX JTUHUN. [locne npoxoxaenus pazHoctu notreHuuanos U = 200 B nbl-
JMHKA UMena cKopocTb v = [0 m/c. Onpenenutb CKOPOCTh 0o MBUIMHKU JI0 TOTO, KaK OHA BIJIETEJNA B
noJe.

351. Konnencaropsl eMkocTbio C1 = 5 mx@ u C2 = 10 mx® 3apsikensl 10 Hanpspkenuit Ur = 60 B u
U, = 100 B cootBeTcTBeHHO. OnpeeuTh HapsDKEHUE Ha 00KJIaKax KOHJIEHCATOPOB TOCIIe UX CO-
€IMHEHMs 00KJIaIKaM1, UIMEIOLITUMH OJTHOMMEHHBIE 3apsibl.

361. Karymka u aMmepMeTp COEAMHEHBI TOCIEI0BATENBHO U TOAKIIOUEHBI K MCTOYHHKY Toka. K
KJIEMMaM KaTyIIK{ MPUCOEINHEH BOJIBTMETP C CONPOTUBIEHHEM I' = 4 kOm. AMniepMeTp Nmoka3biBa-
et cuiy Toka | = 0,3 A, BonpT™meTp Hanpsikenust U = /20 B. Onpenenuts conpotuBiieHne R karyi-
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ku. OnpenenuTb OTHOCUTEIbHYIO OTPEUTHOCTD &, KOTOpask OyAeT AOMyIeHa IPH U3MEPEHUHN COTIPO-
TUBJICHUS, €CIIM IPEHEOpeyUb CUIION TOKA, TEKYLIETO Yepe3 BOJIbTMETP.

371. 3a Bpems t = 20 ¢ npu paBHOMEPHO BO3pPACTaBIICH CHIJIE TOKA OT HYJIS 10 HEKOTOPOTO MaKCH-
MyMa B IIPOBOJHHUKE compoTuBieHHeM R = 5 Om BBIIEIUIOCH KOIUYECTBO TEIUIOTHIQ = 4 x/]oic.
Onpenenuts CKOPOCTb HAPACTAHUS CUIIBI TOKA, €CIIM COIPOTUBIICHUE POBOAHUKA R = 5 Om.

11

Puc.3

KonTponbnast padota Ne 4.
Bapwuanr 1.

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

411. o AByM mapasuiedbHBIM IPOBOAAM ANUHON { = 3 M KaxAbli TeKyT oauHakoBsie Toku | = 500
A. Paccrosiue d Mexxay nipoBogamu paBHo 10 cM. Onpenenuts cuity F B3anMoaericTBHs IPOBOJIOB.
421. Tlo ToHKOMY KOJbIly paaunycoM R = 10 cM paBHOMEpHO pacripe/iesieH 3apsj ¢ IMHEHHOM! IJI0T-
HocThIo T = 50 HK/M. Kospmo Bpamaercss OTHOCHTENBHO OCH, IEPIICHANKYISIPHON TNIOCKOCTH KOJIhb-
11a ¥ TPOXOJAIel yepe3 ero HeHTp, ¢ 4acTtotoit N = 10 ¢, OnpeneauTs MarHUTHBIA MOMEHT Pm,
00yCIIOBJIEHHBII BpaLICHUEM KOJIbLA.

431. JIBa MoHa pa3HbIX MAcC C OJMHAKOBBIMH 3apslaMH BJIETENN B OJHOPOAHOE MarHUTHOE IOJe,
CTaJIM JABUTATHCS MO OKPY>KHOCTH paanycamu Ri = 3 cm u Rz = 1,73 cm. Onpenenuts OTHOIICHHE
Macc MOHOB, €CJIM OHU MPOIUTHA OJIMHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh MOTEHINAIIOB.

441. TIpoToH BiIeTeN B CKpemeHHble o yrioM o = 120° maraurtnoe (B = 50 M To1) u snexrpuueckoe
(E = 20 xB/M) noss. Onpenenuts yckopenue a’ mpotoHa, eciu ero ckopocth V (jv| =4 - 10° m/c)
nepneHauKysipHa BekropaM E u B.

451. Ilnockuit KOHTYp Tiomanp S = 20 cM? HaXOaUTCS B oJHOpoaHOM MarHuTHOM mone (B = 0,03
Tn). OnpenenuTs MarHUTHBIN MOTOK @©, MPOHU3BIBAIONIUN KOHTYP, €CJIH TJIOCKOCTh €r0 COCTaBIISET
yroxn ¢ = 60° ¢ HarpaBlIeHUEM JIMHUM WHIYKIUH.

461. B ogHOpomHOM MarHuTHOM moje (B = 0,1 Tm) paBHOMepHO ¢ wacToToit N = 5 ¢! Bpamaercs
crepkeHb 1IMHON £ = 50 cM Tak, YTO IJIOCKOCTh €ro BpAllleHUs MEpNeHIUKYISIpHA JUHUSIM Hamps-
KEHHOCTH, a OCh BpAIIICHUs MPOXOJUT Yepe3 OAWH M3 ero KoHIoB. OnpenenuTs HHIyIUPYEMYIO Ha
KOHIIaX CTEP>KHS pa3HOCTh MOTeHIHanoB U.

471. Conenoun ceuennem S = 10 cm?  comepsxur N = 10° Butkos. IIpu cune Toka | = 5 A marauT-
Hasi UHAYKLUs B noins BHyTpHU coieHousaa pasHa 0,05 Tn. OnpenenuTs HHAYKTUBHOCTS L conenonpa.

1 Yckopenue a onpenenserca B MOMEHT BXOKIEHHS 3apsyKEeHHON 4aCTUIBI B 06J1aCTh IPOCTPAHCTBA, TJIE IOKAITM30BaHa OJHOPOIHBIE
MarHUTHOE U AJIEKTPUUYECKOE TOJIA.
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Puc.4.

KontponbHas padora Ne 3.
Bapuanr 2.

302. Tpu oguHaKOBBIX ToueuHBIX 3apsaa Q1 = Q2 = Q3 = 2 K7 HaxoAATCs B BEPUIMHAX PABHOCTO-
POHHET0 TPeyrojbHUKa co cTopoHamu o = /() cm. OnpeaenuTs MOyJIb U HaNpaBiieHue cuiiel F, neii-
CTBYIOLIECH Ha OJMH U3 3aPsJI0B CO CTOPOHBI IBYX JPYTHX.

312. Tlo ToHKOMY TOJIYKOJBILy paauyca R = 10 cm paBHOMEpHO pacmpenesieH 3apsj ¢ JMHCHHOU
IUIOTHOCTBIO 7 = [ mxKn/m. Onpenenuts HANPsHKEHHOCTh £ AJIEKTPHYECKOTO IO, CO3aBaeMOro
pacrpeieIeHHBIM 3apsI0M B Touke (O, COBMAIAOMIEH C LIEHTPOM KOJIbIIA.

322. Ha n1Byx KoHIIeHTpHUeCKuX chepax pagmycoM R u 2ZRpaBHOMEpHO pacripeienieHbl 3apsabl ¢ To-
BEPXHOCTHBIMU IIJIOTHOCTSIMH g1 U g2 (pHc. 5). Tpebyercs: 1) ucnons3ysa teopemy OcTporpaackoro-
['aycca, HaiiTH 3aBUCHUMOCTH E(T) HApPsHKEHHOCTH 3JIEKTPUYECKOTO TOJSI OT PACCTOSHHS JJIS TpexX
obnacreii: |, Il u ll. Ilpunare o1 = o, 02 =- ¢; 2) BHIYUCIUTH HAPSHKEHHOCTh £ B TOUKE, yAajIeHHON
OT LIEHTpa Ha PacCTosHHUeE I, U yKa3aTh Hanmpabienue Bekropa £. [puuats o = 0,1 nKi/m?, r =3 R; 3)
nocTpouts rpaduk Ey.

332. DnexTpuYecKoe MmoJjie CO3/1aH0 3apsHKEHHBIM MPOBOISIIUM MIAPOM, MOTeHIHAN ¢ kotoporo 300
B. Omnpenenuts paboTy cui moiis no nepemenieHuto 3apana Q = 0,2 mxKn u3 Touku 1 B Touky 2
(puc. 6).

342. DnexTpoH, o0agaBIIMii KHHETHYECKOH sHeprueit 7 = /(0 3B, BIeTeNn B OJHOPOIHOE dIIEKTpHYe-
CKO€ TI0JIe B HANpABJICHUU CHJIOBBIX JHHUAN mojs. Kakol ckopocTeio Oyner obiamaTh AJIEKTPOH,
PO B 3TOM TMOJIe pa3HOCTh noTeHnuanos U = § B?

352. Konnencarop emkoctbto C1 = 10 mx® 3apspken no Hanpspkenuss U =70 B. Onpenenuts 3apsn
Ha O00KJIaJIKax 3TOro0 KOHJIEHCcAaTopa MOoCie TOTro, Kak MapajuielbHo eMy ObLI MOJKIIOUEH APYTo, He-
3apsKEHHBIN, KOHIEHCATOp eMKOCThio C2 = 20 MK D.

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

372. Cuna Toka B IPOBOJHUKE H3MEHSETCS CO BpeMeHeM 110 3akony | = l,e™, raelo = 20 4, o = 10%¢”
! Onpenenuts KoOMMYECTBO TEMNOTHI, BBIEIMBIIEECS B IPOBOAHMKE 3a Bpems t = 107%¢.
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Puc.5 Puc.6

KonTtponsHas padora Ne 4.
Bapwuanr 2.

402. MarHUTHBIA MOMEHT Pm TOHKOTO TIPOBOJIAIIETO KOJIBLA Pm = 5 A - M2 OnpeneanTh MarHUTHYIO
MHAYKUWIO B B Touke A, HaxonsIencs Ha OCH KOJIbLA U YAAJIEHHON OT TOYEK KOJIbLIa Ha PACCTOSIHUE
r=20 cm (puc. 7).
412. Tlo TpeM mapajuiebHbIM MIPSIMBIM POBOJIAM, HAXOSIIIUMCS Ha OJJMHAKOBOM pacctosiauu d = 20
CM JpYT OT Jpyra, TeKyT oauHakoBbie Toku | =400 A. B 1Byx npoBojiax HampaBieHUsI TOKOB COBIIa-
JAlOT. BBIYMCIUTE JISI KaXAOr0 U3 MPOBOAOB OTHOILICHHWE CHIIBI, JIEMCTBYIOIIEH Ha HEro, K €ro
JUTMHE.
422. Tuck panuycoM R = 8 cM HeceT paBHOMEPHO pacHpeIeNIeHHBIN 1Mo ToBepxHocTH 3apsia (o = 100
uK1/M?). OnpenenuTh MaTHUTHBI MOMEHT Pm, OOYCIOBICHHBIH BpalleHHEM JUCKA, OTHOCHUTENHHO
OCH, MPOXOASALIEN 4Yepe3 €ro LEHTP U MEPIEHAUKYISAPHOM IUIOCKOCTH JHMCKA. YTJIOBas CKOPOCTh
BpaIieHus aucka o = 60 pazu/c.
432. OgHO3apsIHBIA MOH HATPUs MPOIIET YCKOPSIONIYIO pasHocTh noteHuanioB U = 1kB u Bieren
NEePIEHANKYIISIPHO JIMHUSAM MarHUTHOW WHIYKIWMU B omgHopoaHoe moje (B = 0,5 Txu). Onpenenuts
OTHOCHUTEJIbHYIO aTOMHYIO Maccy A MOHa, €CJIM OH OMUCall OKPYXHOCTh paguycoM R = 4,37 cwm.
442. Vlon, mpoias yCKOPAIIIYIO pa3HOCTh moTeHranoB U = 645 B, BneTen B cKpelleHHBIE MOJ
OpsSMBIM YTJIoM ofgHopoauble MarHuTHOoe (B = 1,5 M Tn) wu snexrpuueckoe (E = 200 B/m) mods.
Ornpenenutb OTHOLIEHUE 3apsiia MOHA K €ro Macce, €CJIM MOH B ATUX MHOJIAX JBHKETCS MPSIMOJIMHEN-
HO.
452. MaruutHbIi OTOK @  CKBO3b cedeHue cosieHoua papeH 50 MxBO. Jlnuna conenonna £ = 50
cM. HaliTu MarHuTHBIN MOMEHT Pm COJICHOMAA, €CIIM €r0 BUTKHU TUIOTHO MPUJIETAIOT APYT K APYTY.
462. B omHOpOAHOM MarHUTHOM moJjie ¢ uaaykiueit B = 0,5 Tiu Bpamiaercs ¢ 4acToToM n =
10 ¢t crepwens anuHoit £ = 20 cm. Och BpallleHHs HapaiienbHa JIMHHAM HHAYKIHA ¥ TIPOXOIHT
yepe3 OJMH U3 KOHIIOB CTEP)KHS NEPHEHAMKYISIPHO ero ocu. OnpenenauTs pa3HOCTh MNOTEHLHUATIOB
Una KOHLIaX CTEPKHS.
472. Ha kapToHHbIi kapkac qiuHou £ = 0,8 M 1 quamerpom D =4 cM HaMOTaH B OJIUH CJIOH MPOBOJI
muamerpom d = 0,25 MM Tak, YTO BUTKH ILIOTHO NPUJIETalOT APYyr K JAPYry. Bwrawciauts
WHAYKTUBHOCTH L TOTy4YUBIIETOCs COJCHOUIA.

Puc. 7
KonTponsnas padora Ne 3.
Bapwuanr 3.

303. JIBa moytoKUTENBbHBIX TOYeYHBIX 3apsna Q u 9Q 3akpernensl Ha paccrostauu d = 100 cm apyr
oT apyra. OnpenenuTs, B KaKOW TOYKE Ha MPSAMOM, MMPOXOASAIIEH Yepes 3apsiabl, CIEeAyeT TIOMECTUTh
TpeTuil 3apsi]i Tak, 4YTOObl OH HAXOJHWJICS B PAaBHOBECHM. YKa3aTh, KaKOH 3HAaK JOJDKEH UMETh ATOT
3apsii U TOTO, YTOOBI PaBHOBECHE OBLIO YCTOWYHMBBIM, €CIIH TEPEMEIICHHUsST 3apsIOB BO3MOYKHEI
TOJILKO BJIOJIb MPSIMOM, MMPOXOJIAIIEH uepe3 3aKperuIeHHbIE 3aps/Ibl.

313. ToHKO€ KOJNBIIO HeceT pactpeneiacHHbid 3apsa Q = 0,2 mxKn. OnpenenuTs HaNpsHDKEHHOCTD F
AIIEKTPUUYECKOTO TOJIS, CO37aBAEMOr0 PacIpe/ieIeHHbIM 3apsiioM B TOYKe A, paBHOYAAJICHHOH OT
BCEX TOUYEK KOJIbIIa Ha paccTostHuu I = 20 cm. Pagmyc xonbma R = 10 cm.
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323. Ha n1Byx KOHIIEHTpHUeCKUX chepax paaumycoM R u 2ZRpaBHOMEpHO pacripeienieHbl 3apsabl ¢ Mo-
BEPXHOCTHBIMHU TUIOTHOCTSIMU o1 H 02 (puc. 8). Tpebyercs: 1) ucnonbiys Teopemy OcTporpaackoro-
["aycca, HaiiTl 3aBHCUMOCTH E(T) HAmpsDKEHHOCTH JJIEKTPUYECKOTO TOJS OT PACCTOSHUS TSl TPEX
oonacreii: |, Il u l1l. 1) npunste o1 = - 40, 02 = 0. 2) BBIYUCIHUTH HANPSHKEHHOCTh £ B TOUYKE, yia-
JIEHHOM OT IIEHTpa Ha paccTOsHKE I, ¥ yKa3aTh HanpasieHue BekTopa E. [punsarse = 50 uKu/m?, r =
1,5 R; 3) nmoctpouts rpaduk Ey.

333. Dnekrpudeckoe nose co3aano 3apsaamu Q1 = 2 uxKn u Q2 = -2 mxK7n, HaXoIAITUMUCS Ha pac-
crostuuu d = [0 cm npyr ot apyra. Onpeaenauts paboTy CHII OIS, COBEPIIASMYIO MPH MePEMEIICHUH
3apsana Q = 0,5 mxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHomenue ckopocreid monoB CU*™ u K, mpomieAmnx oMHAKOBYIO Pa3HOCTh MOTEHIIU-
aJoB.

353. Konaencaropsl eMkocTsiMu C1 = 2 ux®@, C2 = 5 ux® u C3 = 10 mx®@ coennHEHBI TTOCIIEA0Ba-
TEIBLHO M HaxoAATcs 1o HanpsbkenueM U = 850 B. OnpenenuTh HanpsDKCHUE U 3apsil Ha KaXKIOM U3
KOHJICHCATOPOB.

363. Ot 6arapeu, IJ1C koTopoii ¢ = 600 B, TpebyeTcs nepenath dHEPruto Ha paccrosiuue £ = 1 k.
[Torpebnsiemas MomHOCTh P = 5 kBm. HailTu MUHMMAasbHbIE IOTEPU MOIIHOCTH B CETHU, €CIIU JIMa-
METp MEIHBIX MOABOSIIIMX MPoBoaoB d = 0,5 cm.

373. Cuna Toka B mpoBoaHUKE cotnpoTuBieHrneM R = /0 Om 3a Bpems t = 50 ¢ paBHOMEpHO HapacTa-
eT oT Il = 5 A nol2 = 10 A. OnpeaenuTh KOJIMYECTBO TEIIOTHl Q, BBIICTUBIIEECS 32 3TO BpEMs B
MIPOBOTHUKE.

Puc.8 Puc.9.

KontponbHast pabora Ne 4.
Bapuanr 3.

403. [To qBYM CKpEIIEeHHBIM MO MPSMBIM YTJIOM O€CKOHEYHO JITMHHBIM IPOBOIOM TeKyT Toku | u 2|
(I=100 A). Onpenenuts MarHuTHYt0 HHAYKIUIO B B Touke A (puc. 10). Paccrostaue d = 10 cm.

413. KBaspaTHasi MpOBOJIOYHASI paMKa PACIIONIO’KEHa B OJJHOM IJIOCKOCTH C JUTUHHBIM MPSIMBIM TIPO-
BOJIOM Tak, 4TO JIB€ €€ CTOPOHBI NapaijenbHbl MpoBoay. [Io pamke u MpoBOAY TEKYT OJIMHAKOBBIE
toku | =200 A. Onpenenuts cuny F, neicTByroIIyI0 Ha paMKy, €ciu OJrKalias K MpoBOLy CTOPO-
Ha paMKH HaXxOJMUTCS OT HETO Ha pAaCCTOSIHUU, PABHOM €€ JUIMHE.

423. Crepxenpb mmmHOM £ = 20 cM 3apspKeH PaBHOMEPHO PACHpEeNICHHBIM 3apsiioM ¢ JTMHEHHOM
mnotHocThIo T = 0,2 MkKi/M. CTepkeHb Bparaercs ¢ yactotoit N = 10 ¢ oTHOCHTENBLHO OcH, TIep-
NEHIUKYISIPHON CTEP)KHIO M TPOXOJAIIel yepe3 ero koHer. OmpenenuTb MarHUTHBI MOMEHT Pm,
00yCJIOBIICHHBIHN BpallleHUEM CTEPIKHS.

433. DieKTPOH MPOMIENT YCKOPSIONIYI0 pa3HocTh nmoTeHnuaioB U = 800 B u, BiieTeB B 0JTHOPOIHOE
MarHutHoe nosiie B = 47 m Tu, cran nBurathes 1Mo BUHTOBOM JUHUY ¢ maroM h = 6 cM. OnpenenuTsb
pamuyc R BUHTOBOI JTHHUY.

443. Anb(a-uacTuiia BiIeTeNa B CKpEIIeHHbIE MO MPsIMbIM yriioM MarHuTHoe (B = 5 mTn) u snek-
tpuueckoe (E = 30 kB/M) noms. OnpeenuTs ycKopeHne a’- anbha-d4acTHIfEL, eciH eé ckopocTs V (| V |
=2 - 10° m/c) mepnenauKynapHa BekTopaM B u E, mpudeM cHIIbI, AEHCTBYIOIIHME CO CTOPOHBI THX
TIOJIeH, IPOTHBOHAIIPABIICHBI.
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453. B cpenHeil yacTu colleHOUIa, CoAeprKamiero N = 8 BUTKOB/CM, MMOMEIIEH KPYroBOM BUTOK JMa-
merpoMm d = 4 cm. [TmockocTh BHTKA pacmojioxeHa moa yriioMm ¢ = 60° k ocu coneHonga. Ompene-
JUTh MarHUTHBIN MOTOK ©, TPOHMU3BIBAIOIINN BUTOK, €CIIH 110 OOMOTKE cosieHouIa TedeT Tok | =1 A.
463. B mpoBOJIOYHOE KOJIBLIO, MPHUCOEAMHEHHOE K OaJTUCTMYECKOMY TrallbBAaHOMETpPY, BCTaBUIIH
npsmoit maraut. [Ipu sTom no nenu npomen 3apsa Q = 50 mxKin. Onpenenuts U3MeHEeHHE MarHUT-
HOTO TIoTOKa A®D dYepe3 KOJIbI0, €CIM CONMPOTHRIICHHE IenH TaibBaHoMeTpa R =10 Om.

473. Karymika, HaMOTaHHasi HA MarHUTHBIN HWIMHAPUYECKUH kapkac, umeer N = 250 BUTKOB U UH-
TyKTUBHOCTH L1 = 36 MI'H. UTOOBI yBETWYUTH UHAYKTUBHOCTD KaTymku 10 L2 = 100 mI'H, 0OMOTKY
KaTyIIKU CHSUIM U 3aMEHUJIM OOMOTKOMU 13 0oJiee TOHKOU MPOBOJIOKH C TAKMM PacdyeToM, YTOObI 1T~
Ha KaTYyILIKH OcTajach npexHe. CKOJIbKO BUTKOB 0Ka3aJ0Ch B KaTYILKE 110CJIE€ IEPEMOTKHU ?

Pl - )

2

P D ———

-

Puc.10

KonTponbHas padora 3.
Bapuanr 4.

304. JIBa ogrHAKOBO 3apsKEHHBIX IIapUKa MOJBELICHBI B OJJHOM TOYKE HA HUTAX OIMHAKOBOU JIHU-
HbL. [Ipu 3TOM HUTH pasonutuck Ha yroi a. [llapuku norpysxatot B Macio. KakoBa IIoTHOCTB p mMac-
Jla, €CIM YroJl PacXOKJIEHUSI HUTEH Mpu MOTPYKEHUH B Maclio ocTaeTcss Hem3MeHHbIM? [ImoTHOCTh
MaTepHana mapukoB po = 1,5 - 10° ke/m®, mudaexTpruecKas IPOHMIIAEMOCTh Macna & = 2,2.

314. Tpetb TOHKOTO KoJblia paguyca R = /0 cm Hecet pacnpenenennslil 3apsag Q = 50 nKn. Onpe-
JIeNTUTh HANPSHKEHHOCTh E 3JEKTPUYECKOTO MO, CO3IaBaeMOTO PACIIPEIEIICHHBIM 3apsAI0M B TOUKE
O, coBMaJaoIIEeH ¢ HEHTPOM KOJIbIIA.

324. Ha nByx KOHIIEHTpHUECKUX chepax pagmycoM R u 2ZRpaBHOMEpHO pacripeieieHbl 3apspl ¢ To-
BEPXHOCTHBIMH IIOTHOCTAMMU 01 U 02 (puc. 11). Tpebyetcs: 1) ncnons3ys reopemy OcTporpaackoro-
['aycca, HaiiTh 3aBUCHMOCTH E(T) HANpPsHKEHHOCTH SJIEKTPUYECKOTO TOJSI OT PACCTOSHHS IS TPeX
obmnacreii: |, Il u lll. Ilpunareor = - 20, 02 = 0} 2) BRIYUCIUTD HAPSDKEHHOCTh £ B TOUKE, YIAJIEH-
HOI1 OT IEHTpa Ha paccTosHUE I, ¥ yKa3aTh Hampasinenue Bektopa E. [lpunsteo = 0,1 mxKn/m?, r =
3R; 3) moctpouts rpaduk E.

334. JIBe mapaiuienbHbIe 3apsHKEHHBIE TUIOCKOCTH, TIOBEPXHOCTHBIE TUIOTHOCTH 3apsiia KOTOPHIX 01 =
2 uxKn/m? v 02 = - 0,8 mxKn/m?, Haxonsres Ha paccrosiauu d = 0,6 cm apyr ot apyra. OnpenenuTh
pasHocTh MOTeHIUANOB U MeXTy MI0CKOCTSIMHU.

344. Dnextpon ¢ sueprueit T = 400 5B (B OECKOHEUHOCTH) JBIIKETCS BJIOJIb CHJIOBOH JIMHUU IO
HalpaBJIEHUIO K MOBEPXHOCTU METATMYECKOM 3apspkeHHOU cdepsl panguycom R = 10 cm. Omnpene-
JMTh MUHUMAJILHOE PACCTOSIHHE o, HA KOTOPOE TMPUOTU3UTCS DIIEKTPOH K MMOBEPXHOCTU C(HEphl, ecIu
3apsanee Q = - 10 uKn.

354. J1ea xonnencaropa eMKocTsIMA C1 = 2 ux®@ n C2 = 5 mx @ 3apspKeHBI 10 HANPsHKEHUH U=
100 B u Uz = 150 B coorBeTcTBeHHO. OnpeenuTh HANpsHKeHWE Ha O0KIaKaxX KOHJIEHCATOPOB IMO-
CJIe MX COSMHEHUS OOKIIaKaMH, UMEIOIIIUMHI pa3HOUMEHHBIE 3apsiIbl.

364. I1pu BHemHeM conpoTtuBieHnu R1 = § Om cuna toka B uenu |1 = 0,8 A, npu conpoTtusienuu Rz
= 15 Om cuna Toka |2 = 0,5 A. Onpenenuts cuty Toka l.; KopoTkoro 3ambikanus uctounuka JJIC.
374. B npoBoHuKe 3a Bpemst t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUM CUJIbI TOKA OT l1 = 1 A 1o 12 =
2 A BBIIETWIIOCH KOJIMYECTBO TEIUIOTHI Q = 5 x/[orc. Haiitn conpoTuBiieHne R mpoBogHuKa.
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Puc. 11

KonTponbnas padora Ne 4.
Bapuanr 4.

404. Ilo GeckoHEYHO JUIMHHOMY MPOBOJY, M30THYTOMY TaK, Kak 3TO [MOKa3aHO Ha pHC. 12, TeyeT ToK
I =200 A. Onpenenuts MaruuTHyto uHAyKLIUt0 B B Touke O. Paguyc agyru R = 10 cm.

414. KopoTkasl KaTylIKa IUIOMAabio TIoIepedHoro cedenus S = 250 cm?, comepxamas N = 500 BuT-
KOB TPOBOJIa, [0 KOTOPOMY Te4eT TOoK | = 5 A, momernieHa B OJHOPOJHOE MAarHUTHOE II0JIe Harmpsi-
skeHHOoCcThI0 H = 1000 A/M. Halitu: 1) MarHuTHBI MOMEHT Pm KaTYyIIKH; 2) BpaIIAOIIHH MOMEHT M,
NeHCTBYIOIIHI Ha KAaTYyIIKY, €CITH OCh KaTyIIKH cocTapiseT yroa ¢ = 30° ¢ nuHusMu momns.

424. TIpOTOH JIBMKETCS 1O OKPY’KHOCTH pamuycoM R = 0,5 cM ¢ nuHeliHO# ckopocTsio v = 10° m/c.
OnpenenuTh MArHUTHBI MOMEHT Pm, CO3/1aBa€MbIil SKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-yactuiia npouuia yCKopsomlyto pasHocts norennuaioB U = 300 B u, momas B oaHO-
POJHOE MarHUTHOE T0JIe, CTajla JBUTaThCS 110 BUHTOBOW JMHUK paanycoM R =1 cm u marom h = 4
cM. OnpenenuTh MarHUTHYIO HHIYKIUIO B mons.

444, DnekTpoH, IPOUJI YCKOPSIONIYI0 pa3sHocTh noteHnuanoB U = 1,2 kB, monan B CKpelieHHbIE
MOJI IPSIMBIM YTJIOM OJTHOPOJIHBIE MarHUTHOE U dJEKTpHueckoe mojs. OnpeaenuTs HANpsSKEHHOCTh
E snexkTpuueckoro mossi, €ciii MarHuTHast UHAyKius B mosst paBaa 6 mT.

454. Ha nnuHHBIA KapTOHHBINA Kapkac auamerpom d = 0,2 mm. OmnpenenuTh MarHUTHBIA MOTOK D,
CO3/1aBacMblil TAKUM COJIEHOUIOM Iipu cuie Toka | =0,5 A.

464. ToHKUI MEIHBIM MPOBOA MacCO M = 5 T COTHYT B BHJE KBaJpaTa, U KOHIIbI €r0 3aMKHYTHI.
KBaapar nomenien B ogqHopoaHoe MarHuTHoe nosie (B = 0,2 Ti) Tak, 4TO €ro ImIOCKOCTh MepPHeHIN-
KyJIsipHA JTUHUSM 11011, OnpenenuTs 3apsia Q , KOTOpBIN MOTeUYeT MO MPOBOAHUKY, €CIIH KBApaT, Mo-
TSHYB 32 IPOTHUBOIIOIOXKHBIC BEPIITUHBI, BEITSIHYTh B JIMHUIO.

474. NugykTuBHOCTH L coneHonma, HaMOTaHHOTO B OJIMH CJIOM Ha HEMarHWTHBIN Kapkac, paBHa 0,5
MI'H. JlnuHa € conenoupa pasHa 0,6 M, nauamerp D =2 cm. Onpenenuth OTHOLIEHUE N YKCIA BUT-
KOB COJICHOM/IA K €ro JJINHE.

KonTponbnas padora Ne 3.
Bapuanr 5.

305. Yetsipe onnnakoBbix 3apsaa Q1 = Q2 = Q3 = Q4 = 40 xHn 3akperuieHbl B BepIIMHAX KBajpara
co ctopoHoit oo = 10 cm. Haiitu cuny F, n1eicTBYIOIIYI0O Ha OJIMH U3 3THUX 3apsI0B CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHEYHBIH TOHKWH CTEP)KEHb, OTPAaHWYCHHBIA C OJHOW CTOPOHBI, HECET PaBHOMEPHO pac-
npeeNeHHbIN 3apsil ¢ JUHEWHOW MmiuoTHOCThIO 7 = 0,5 mxKn/m. OnpenaenuTb HanpspKeHHOCTh E
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ANEKTPUYECKOTO TMOJsI, CO3[aBaEMOI0 PACIPEEICHHBIM 3apsA/loM B TOuke A, Jexaleil Ha ocu
CTEpXHA Ha pacCTOSIHUU o = 2() cm OT €ro Havasna.

325. Ha nByx OECKOHEYHBIX MapalljIeNIbHBIX MJIOCKOCTSAX PaBHOMEPHO paclpeieNieHbl 3apsbl C IO0-
BEPXHOCTHBIMH IIOTHOCTSMH o1 U g2 (puc. 13). Tpebyercs: 1) ucnonbiys reopemy OcTporpaackoro-
["aycca ¥ mpUHLMII CYNEPIIO3ULUU JIEKTPUUECKUX M0JIE€H, HAUTH BbIpakeHUe E(X) HANPSKEHHOCTH
anekTpudeckoro noss B Tpex obmnactsax: |, |1 u lll. [lpunareor = 20, 02 = 0, 2) BBIYUCIUTH HaIps-
KEHHOCTb £ T0JI B TOUKE, PAaCIOJI0KEHHOM ClieBa OT INIOCKOCTEW, U yKa3aTh HaIlpaBJIIEHUE BEKTOpa
E; 3) noctpouts rpaduk E (x).

335. Jlumnoisb ¢ JIeKTpruuecKuM MOMEHTOM P = /00 uKn - m cBOOOJIHO yCTaHOBHWJICS B CBOOOIHOM
AIIEKTPUUYECKOM T0JIe HANPsKEHHOCThIO £ = 200 kB/m. Onpenenuts paboTy BHEIIHUX CHII, KOTOPYIO
HEO0OXOAMMO COBEPIITUTH JJIs IOBOPOTA JUIIOJIS HA YTOJI 0L = 180°,

345. DneKkTpoH, NMPOKAs B IUIOCKOM KOHJIEHCATOpE IyTh OT OJHOW IUIACTHHBI 10 APYTOW, MPHOOpent
ckopoctk v = 10° m/c. Paccrosinne Mexny iactuHamu d = 8 mm. Haiitn : 1). PasHocTh moTeHIHA-
noB U Mexny miactuHamy; 2). [IoBepXHOCTHYO IJIOTHOCTH 3apsijia ¢ Ha IIaCTHHAX.

355. /[Ba 0IMHAKOBBIX TUIOCKMX BO3IYIIHBIX KOHJIEHCAaTOpa eMKocThio C = /00 n® xaxaplii coenau-
HEeHbI B OaTapero mocieaoBatenbHo. OnpenenuTs, Ha CKOJIBKO U3MEHUTCS eMKocTh C OaTapeu, eciu
MPOCTPAHCTBO MEXKY IJIACTUHAMU OJIHOTO M3 KOHJIEHCATOPOB 3aMOJHUTH MapauHOM.

365. DJIC Gatapen e= 24 B. Hanbonpmas cuia Toka, KOTOPYIO MOXET AaTh Oarapes Imax = 10
A. OnpeaenuTb MaKCUMAITbHYIO MOIITHOCTh Pmax, KOTOpasi MOXET BBIJICJIATHCS BO BHEIIIHEH HIETTH.
375. Cuna Toka B NMPOBOJHUKE M3MEHSIETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitu 3apsn Q,

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

KontponbHast pabora Ne 4.
Bapuanr 5.

405. TTo Torkomy Koubily paaumycoM R = 20 cm teuer Tok | = 100 A. OnpenenuTs MarHUTHYIO WH-
aykiuio B Ha ocu kosbiia B Touke A (puc. 5). Yrona p = n/3.

415. Tonkuii npooa AuHOM £ = 20 cM U30THYT B BUJIE MOJYKOJIbLIA U ITOMEIIEH B MArHUTHOE T10J1€
(B = 10 mTn) Tak, uTo MIOMIalb MOTYKOJIbIA NEPIEHANKYIAPHA JUHUSIM MarHuTHOW HHAYKUUU. [To
npoBoy nporyctiiim Tok | = 50 A. Onpenenuts cuny F, neiictByromnyto Ha npoBoa. [logsoasimue
IIPOBO/IA HAIIPABJIEHBI BJI0JIb TUHUI MarHUTHON MHAYKILIUU.

425. Torkoe koibIto paguycoM R = 10 cMm HeceT paBHOMepHO pactipenencHHbIi 3apsa Q = 80 HKIL
Koub11o Bparaercs ¢ yrioBoil ckopocTbio ® = 50 paji/c OTHOCUTENBHO OCH, COBIAAAIONIEH C OJHUM
U3 TMaMeTpoB KoJiblia. HaliTh MarHUTHBIN MOMEHT pm, 00YCIIOBJIEHHBIH BpalleHHeM KOJblia.

435. 3apspKkeHHast YacTHIIA IPOIIIa YCKOPSIOIIyto pasHocTh noteHimanoB U = 100 B u, BiereB B o1-
HopoaHoe MaruutHoe mojie (B = 0,1 Tu), cTana ABUraThCst 0 BUHTOBOM JMHUU ¢ miaroMm h = 6,5 cm
u pamuycoM R =1 cm. OnpenenuTh OTHOIICHUE 3apsia YacTUIIbI K €€ Macce.

445. Ognopoausie maruutHoe (B = 2,5 mTn) u anexkrpuyeckoe (E = 10 kB/M) monist ckpernieHsl noa
TIPAMBIM YTIIOM. DIEKTPOH, CKOPOCTh U KOTOPoro pasHa 4 - 108 m/c, BIeTaeT B 3TH 1o Tak, 4TO CH-
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Jbl, ACHCTBYIOLIME HA HETO CO CTOPOHBI MAarHUTHOTO M 3JEKTPUYECKOTO IOJEH, COHAIPaBICHBI.
OnpenenuTh YCKOPEHHe @ INeKTPOHA.

455. KBagparHbslii KOHTYp co cTopoHoit o = 10 cM, B KoTOopoM TeueT Tok | = 6 A, HaxonuTcs B mar-
HutHoM nosie (B = 0,8 Ti) mox yriiom o = 50° k nuHMAM uHAYKIMU. Kakyro paboTy 4 HYXHO CO-
BEPILUTH, 9YTOOBI IPU HEM3MEHHOW CHJIE TOKA B KOHTYPE U3MEHHTH ero (JOpMy Ha OKPYKHOCTH?

465. Pamka u3 npoBoza conpoTtusiaeHueM R = 0,04 Om paBHOMEPHO BpalaeTcsi B OJJHOPOIHOM Mar-
HUTHOM ntose (B = 0,6 Tux). Ock BpaleHus JEKUT B INIOCKOCTH PAMKH U NEPIEHINKYIISIPHA JIUHUSAM
uaaykimd. [hnomans pamkn S =200 cm?. Omnpenenuts 3apsan Q , KOTOPBIHA MOTEUeT 110 PaMKe IpH
W3MEHEHUH yTJIa MEXIy HOPMaJIbIO K paMKe W JTHHUAMU UHAYKIUU: 1). oT 0 1o 45° 2). ot 45 mo
90°.

475. Conenoun coaepxut N = 800 ButkoB. CeueHue cepieynuka (M3 HEMarHUTHOTO MaTepraa)

S =10 cm? TTo 06MOTKe TeyeT TOK, CO3AAIONIMIi ol ¢ nHAyKuuel B = 8 MTin. Onpenenuts cpen-
Hee 3HaueHue DJIC « & s» caMOMHIYKIIUH, KOTOpasi BOSHUKACT HA 3aKMMax COJICHOWJA, €CIIH CHJia
TOKA YMEHBIIAETCSI IPAKTUYECKH /10 HyJIs 3a BpeMs At = 0,8 mc.

Puc.14

KonTponbnas padora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsiubl Q1 = 30 mxKn u Q2 = -20 mxKn Haxozsrces Ha paccrostauu d = 20 cm npyr
oT apyra. OnpenenauTs HaIPSXKEHHOCTh 3JEKTPUYECKOro moss £ B TOYKe, yAaJIeHHOM OT MepBOro
3apsiia Ha paccTostHuH 1 = 30 cm, a OT BTOpOro - Ha Iz = 15 cm.

316. [1o TonKOMY Koublly paauycoM R = 20 cm paBHOMEpHO pacupeziesieH ¢ JIMHEHHON MIOTHOCTbIO
7 = 0,2 mxKn/m 3apan. OnpenenuTs HANPSHXKEHHOCTh £ 3JIEKTPUYECKOTO TOJIsl, CO3/]JaBaeMOr0 pac-
HPEIeICHHBIM 3apsiIOM B TOUKe 4, HaXOJsIIeicss Ha OCH KOJblla Ha pacctosiHud h = 2Rort ero neH-
Tpa.

326. Ha nByx OecKOHEYHBIX MapajieNIbHBIX IIOCKOCTSIX PAaBHOMEPHO paclpeieNieHbl 3apsabl C IMo-
BEPXHOCTHBIMU IIOTHOCTSMHU 01 U g2 (puc. 15). Tpebyercs: 1) ucnonb3ys reopemy OcTporpaackoro-
["aycca ¥ MpUHLMI CYNEpPHO3ULIUHU JIEKTPUUECKUX IMOJIeH, HallTh BeIpaskeHHe E(X) HaNpsHKEHHOCTH
anekTpuyeckoro moist B tpex oomactsx: |, Il u lll. [lpunareor = 40, 02 =2 o; 2) npunsats ¢ = 40
nKn/M? 1 TOUKY PacroJIOKUTh MEKITY MIOCKOCTAMHE; 3) MOCTpouTh rpaduk E (x).

336. YeTslpe OMHAKOBBIX KAILUIH PTYTH, 3apsDKEHHBIX JI0 TIOTeHNHana ¢ = /(0 B, cnuBaloTcs B OHY.
KakoB noreHuuan g1 o6pazoBaBIeiics Karmiu?

346. ITeummHKa Maccoit M = 5 ke, Hecymias Ha cede N = 10 31eKTpoHOB, MpoILIa B BAKYyME YCKOPSI-
IOLIYI0 pa3HocTh noteHnManoB U = / MB. KakoBa kuHernueckas sHeprus 7 neiinHku? Kakyro cko-
pocTh v IproOpesa NbUTHHKA?

356. /IBa konaeHcaropa eMKocTsIMU C1 = 5 M@ u C2 = 8§ mx® COEMHEHBI TOCIEOBATEIBHO U
npucoeanHeHb! k 0arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsapl Q1 u Q2 KOHIACHCATOPOB M Pa3HO-
ctu noteHnuanoB Uin Uxmexny ux oOKIagKaMu.

366. Axkkymyisitop ¢ DJIC ¢ = [2 B 3apspkaeTcst OT CETH IMOCTOSHHOTO TOKa ¢ HampsbkeHuem U =
15 B. OnpenenuTh HampsbKeHHE Ha KJIEMMax akKyMyJsITopa, €CIM €ro BHYTPEHHEe CONPOTUBIICHUE
Ri =10 Om.

376. 3a Bpems t = /0 ¢ ipu paBHOMEPHO BO3pPACTAIOIEH CHIIE TOKA OT HyJsI 0 HEKOTOPOr0 MaKCH-
MyMa B MPOBOJHUKE BBIJICITHIOCH KOJUYECTBO TEIIOTE Q = 40 x/[oc. OnpeaenuTs CPeaHIO CHITY
TOKa ¢ | » B IPOBOJIHUKE, €CIIU ero conpoTuBieHne R = 25 Owm.
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Puc.15

406. ITo nByM OECKOHEUHO JJIMHHBIM MPOBOJIaM, CKPEIIICHHBIM IO/ MPSMBIM YTJIOM, TEKYT TOKH |1 1
I =211 (I1 = 100 A). Onpenenuts MarHUTHYIO HHAYKIIHIO B B Touke A, paBHOYIaIEHHOH OT MPOBO-
noB Ha paccrostaue d = 10 cMm (puc. 6).

416. [lIuusl reneparopa amuHoi | = 4 M Haxoxasarcs Ha paccrossaun d = 10 cm apyr ot apyra. Haiitu
CHITy B3aIMHOTO OTTAJIKUBAHUS IIMH [IPU KOPOTKOM 3aMBIKAHUH, €CIIH TOK |3 KOPOTKOTO 3aMBIKaHUS
paBeH S5 KA.

426. 3apsa Q = 0,1 MmxKn paBHOMepHO pacmpenené no crepxkHio mmHOH { = 50 cMm. CTepkeHb
BpaIllaeTCs C YIIIOBOM CKOPOCThIO ® = 20 paj/c OTHOCUTENBHO OCH, MEPIEHAUKYIISIPHON CTEPKHIO U
IpoXoJsIied depe3 ero cepeauHy. HaillTu MarHUTHBII MOMEHT pm, OOYCJIOBJIEHHBIH BpallleHUEM
CTEPXKHSI.

436. DnekTpoH BieTeN B OAHOpoaHOe MarHuTHOE moiie (B = 200 M Ti) nepneHauKyIIpHO JTUHHUSIM
MarHuTHOM HMHIYKIuU. ONpeneauTh CUIy SKBHUBAJIEHTHOTO KPYrOBOTO TOKa |y , CO3/1aBaeMoOro
JBY)KEHUEM AJIEKTPOHA B MATHUTHOM TIOJIE.

446. OnHO3apsAAHBIN MOH JIUTUS MAaccoi M = 7 a.e.M. MPOIIIeN YCKOPSIOUIYI0 Pa3HOCTh MOTEHIIMAIOB
U = 300 B marauTHOE U 3nekTpuyeckoe nois. OnpeaennTs MarHUTHYIO HHAYKIUIO B mons, ecinu
TPACKTOPHUSI HMOHA B CKPEIICHHBIX MOJISIX MpsMonuHeiiHa. Hanpsxennocts E snexkTpuyeckoro moss
paBHa 2 kB/m.

456. [Tnockuit KOHTYp ¢ TokOM | =5 A, cBOOOHO YCTAaHOBUIICS B OJTHOPOJHOM MarHUTHOM noje (B
= 0,4 Tn). [Inomans xoutypa S = 200 cm?. ITommep:xuBas TOK B KOHTYpe HEH3MEHHBIM, €T0 MOBEp-
HYJIM OTHOCUTENIbHO OCH, JIeKallel B IUNIOCKOCTH KOHTYpa, Ha yron a = 40° . OnpenenuTsh coBep-
LIEHHYIO [IPU 3TOM padoTy 4.

466. [IpoBosouyHbIil BUTOK auameTpoM D =5 cMm u conpotusiaeHueM R = 0,02 OM HaxoguTcs B 0J1-
HOPOJIHOM MarHuTHOM ToJie (B = 0,3 Tu). IlmockocTe BUTKa coctaBisieT yroua ¢ = 40° ¢ TuHUAMU
uaayknuu. Kakoit 3apsa Q mpoTedeT mo BUTKY IPU BBIKIIOYEHUH MAarHUTHOTO TOJIS?

476. Tlo karymke HHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | =6 A. OnpenenuTs cpenHee 3HaUCHUE
D/IC « £ »» caMOMHIYKIMK BO3HHUKAIOIIEH B KOHTYPE, €CIIM CHJIa TOKa U3MEHHUTCS MPAKTHUECKHU JI0
HyJIs 32 Bpems At =5 mc.
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Puc.16

KonTponbnas padora Ne 3.
Bapuanr 7.

307. B BepimHax NpaBHWIBHOTO TPEYToJbHHUKA CO CTOPOHON a = 10 cm HaxozsTes 3apaasl Q1 = 10

mxKn, Q2 = 20 mxKn n Qs = 30 mxKn. Onpenenuts cuny F, nefictByromnyto Ha 3apsn Q1 co cTopo-
HBI IBYX JIPYTUX 3aps/I0B.
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317. Ilo TOHKOMY TIOJTYKOJIBILy paBHOMEPHO pactipeneneH 3apsa Q = 20 uxKn ¢ nuHeRHON TIIOTHO-
cteto 7 = 0,1 mxKn/m. Onpeaenuth HaMPsSHKEHHOCTh E 3JIEKTPUYECKOTO TIOJIs, CO3/1aBaéMOro pac-
Mpe/IeNICHHBIM 3apsI0M B Touke (J, COBIAJIAIONIEH C IEHTPOM KOJIbIIA.

327. Ha nByx G€CKOHEUHBIX MapauleNbHBIX MJIOCKOCTSAX PAaBHOMEPHO pacIpeieseHbl 3apsbl ¢ Io-
BEPXHOCTHBIMU IIOTHOCTSAMHU 01 U g2 (puc. 17). Tpedyercs: 1) ucnoinbzys reopemy OcTporpajackoro-
["aycca v MpUHIMIT CyHEpHO3ULUH SJIEKTPUUECKUX TMOJIeH, HAalTH BbIpaskeHue E(X) HANpsSKEHHOCTH
anekrpudeckoro mnoist B Tpex obmactsax: |, Il u lll. Tlpunsareo: = o, 62 =-2 o0; 2) npussite ¢ = 20
1K1/M? 1 TOUKy PacIIONOXHTh CIIPaBa OT INIOCKOCTEH.; 3) TocTpouTh rpaduk E (x).

337. ToHkHMiA CTEP)KEHb COTHYT B KOJBIO paaunycoM R = /0 cm. OH paBHOMEPHO 3apsDKEH C JIMHEH-
HOW MIIOTHOCTHIO 3apsiaa T = 800 nKn/m. OnpenenuTs MOTEHIIUAN ¢ B TOYKE, PACIIONIOKEHHON HA OCH
KOJIbI[a Ha paccTosiHuu h = 10 cm OT ero neHTpa.

347. Kakoii MUHUMAaIIbHOM CKOPOCTBIO Umin JOJDKEH 00Ja1aTh IPOTOH, YTOOBI OH MOT JIOCTUTHYTb
MMOBEPXHOCTH 3apsHKEHHOTO JI0 MoTeHnuana ¢ = 400 B metamumueckoro mapa (puc. 18)?

357. [1nockuit KOHACHCATOP COCTOUT M3 ABYX KPYTJBIX IUIACTUH paaunycoM R = 10 cm xaxnas. Pac-
crosiare Mexxay iactuHaMu d = 2 wm. KoHaeHcaTop nprcoeMHeH K HCTOUYHKUKY HanpspkeHus U =
80 B. Onpenenuth 3apsa Q v HanpspKeHHOCTh E Mo KoHJeHcaTtopa B IBYX Ciydasx: a) JUIJICK-
TPUK — BO3yX; 0) AMAJIEKTPUK — CTEKJIO.

367. Ot ucrounuka ¢ HanpsokeaneM U = 800 B HeoOXoauMO niepeaaTh MOTPEOUTENI0 MOITHOCTD P
= 10 kBm nHa HexoTopoe paccrosiHre. Kakoe HanOombliee COMPOTUBICHUE MOXKET UMETh JIMHUS T1e-
penauu, 9ToObI MOTEpU YHEPTUH B Hel He npeBbimany 10 % ot nepenaBaeMoil MOIITHOCTH?

377.3a Bpems t = § ¢ mpu paBHOMEPHO BO3PACTABIIEH CHIIe TOKA B MPOBOJIHUKE COMPOTUBICHUEM R
= 8 Om BBIACTUIIOCH KOJIMYECTBO TETUIOTHI Q = 500 [owc. Onpenenuts 3apsiy (, TPOXOASIIUN B PO-
XOJISIINI B MPOBOJHUKE, €CITU TOKA B HAYAJIbHBII MOMEHT BPEMEHU paBHA HYIIIO.

Puc.17

KonTponsHas padora Ne 4.
Bapuanr 7.

407. TTo 6eckOHEUHO JUITMHHOMY IPOBOJY, H30THYTOMY TakK, KaKk 3TO MOKa3aHO Ha puc. 19, Teyer Tok
I =200 A. Onpenenuts MarHuTHYI0 HHIYKIMIO B B Touke O. Pagnyc nyru R =10 cm.

417. KsanpaTHblif KOHTYp co cTopoHoi o = 10 cM, mo koropomy TeueT Tok | = 50 A, cBoOOAHO
YCTaHOBMJICSI B OTHOPOTHOM MarHuTHoM mojie (B = 10 mTu). Onpenenuts u3menenue All noreHum-
albHOM SHEPruu KOHTypa IpPH MOBOPOTE BOKPYT OCH, JEKalled B IJIOCKOCTH KOHTYypa, Ha Yroiu
9=180°.

427. DnexTpoH B aTOME BOAOPOJa ABMKETCS BOKPYT sijipa (IIPOTOHA) MO OKPY>KHOCTH paguycoM R =
53 cm. OnpenenuTb MAarHUTHBIA MOMEHT Pm SKBHBAJIEHTHOTO KPYTOBOT'O TOKA.

437. TlpotoHn mporien yckopstomyo pazHocTs noreHnuaioB U = 300 B u Bieren B omHOpOIHOE
marauTtHoe mone (B = 20 M Tn) mox yriaom o = 30° k nmuHMAM MarHUTHOH MHAyKIuH. ONpeaenuTh
mar h u paanyc R BUHTOBO# JTMHUH, IO KOTOPOit Oy€T IBUTaThCS IIPOTOH B MATHUTHOM IOJIE.

447. Anpda-yacTuia, UMeLas CKopocTs v = 2 MM/c, BietaeT noj yriioMm a = 30° K coHanpaBJeH-
HoMy MarEuTHOMY (B = 1 MTx) u anexrpudeckomy (E = 1 kB/M) monsam. OnpenennTts yCKOpeHne a”
anb(a-yacTHIIbI.
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457. BUTOoK, B KOTOPOM MOAJEPKUBACTCS OCTOsIHHAS cuiia Toka | = 60 A, cBOOOHO yCTAaHOBUJICS B
ogHOpogHOM MarHuTHOM mosie (B = 20 mTn). JJuamerp Butka d = 10 cm. Kakyio pabory A HyKHO
COBEPIINTH ISl TOTO, YTOOBI MIOBEPHYTh BUTOK OTHOCHUTEIBHO OCH, COBIAJAIOIICH C JUAMETPOM, Ha
yroin a =7/3 ?

467. Pamka, cogepxamast N = 200 BUTKOB TOHKOTO ITPOBOJIA, MOXKET CBOOOIHO BpamaTbcs OTHOCHU-
TEJIBHO OCH, JIeXKAIIel B IIIOCKOCTH paMKH. Ilnomans pamku S = 50 cm?. Och paMKH HEpIeHIHKY-
JSIpHA JIMHUSAM MHIYKUUU OJAHOPOAHOro MarHuTHoro nois (B = 0,05 Ta). Onpenenutbh MakcuMalb-
Hy10 DJIC & max, KOTOpas HHAYIUPYETCS B PAMKe MPU €€ BPAIleHHH ¢ 9acToToi N = 40 ¢,

477. B anexTpu4ecKkoi 1enu, couepkaiieid pesucrop conporusieHneM R = 20 OM u KaTymiky vH-
nykTuBHOCTEIO L = 0,06 T'H, Teuer Tok | =20 A. Onpenenuts cuny Toka | B menu yepes At =0,2
MC TOCJI€ €€ Pa3MbIKaHHUS.

Puc.19

KontponbHas padora Ne 3.
Bapuanr 8.

308. B BepmMHaxX KBaJpaTa HaXoIATCS OAMHAKOBEIE 3apansl Q1 = Q2 = Q3 = Q4 = 8 - 107Y° K. Ka-
KOl oTpunarenbHbiil 3apa] Q Hy»KHO IOMECTUTh B LIEHTPE KBajpaTa, 4ToObl CHjla B3aMMHOT'O OTTaJl-
KMBaHMSI MTOJIOKUTENIBHBIX 3apsA0B OblIa YpPaBHOBEIIEHA CHJION MPUTSHKEHUS OTPULATEIBHOTO 3aps-
na?

318. YeTBepTh TOHKOTO KOJbIIA paguycoM R = /0 cm HeceT paBHOMEPHO pacmpeieneHHbIi 3apsia Q
= 0,05 mxKn. Onpeaenuts HaNpsHKEHHOCTb E3JIeKTpHYecKoro mosis, co3aaBaeMoro paclpesieieH-
HBIM 3apsiIoM B Touke O, COBIAAIOMNIEH C IIEHTPOM KOJIbIIA.

328. Ha nByX KoakcHaJbHBIX O€CKOHEUHBIX LMIUHIpax paanycamMu R m 2R paBHOMepHO pacrpene-
JIEHBI 3apsA/Ibl C TIOBEPXHOCTHBIMU IUIOTHOCTAMU o1 U g2(puc. 20). Tpebyercs: 1) ucnonb3ys Teopemy
Ocrparpazackoro-I'aycca: HaiiTi 3aBUCHMOCTD E () HampsHKEHHOCTH AIICKTPUYECKOTO MO OT pac-
crostaus st Tpex obnacreid: |, 11 u 1. IpussaTs o1 = - 20, 62 = o} 2) BEIYUCIUTH HANPSHKEHHOCTH £
B TOYKE, YAAJIEHHOW OT OCH IIWJIMHJPOB Ha paccTOsiHUE I, U yKa3aTb HampasiieHue BekTopa E. Ilpu-
HaTh 0 = 50 uKn/m?, r = 1,5 R ; 3) moctpouts rpadux  E (r).

338. ITone 00pa30BaHO TOUEUHBIM JUIIONIEM C AIIEKTPUUECKUM MOMeHTOM P = 200 nKn - m. Onpene-
JUTHh Pa3HOCTh NoTeHiuanoB U OByX TOYEK MO, pPacHOSIOKEHHBIX CUMMETPUYHO OTHOCHUTEIHHO
JIUIIOJIS HA €0 OCH Ha PAcCTOSIHUM I' = 4() cm OT LIEHTpa AUTIONS.

348. B ogHOpPOAHOE AJIEKTPUUECKOE MoJie HanpshHkeHHOCThio £ = 200 B/m BnetaeT (BAOIL CHUIIOBOU
JMHUN) 3JEKTPOH CO CKOPOCThIO vo = 2 Mm/c. Onpenenuts paccTosiHue ¢, KOTOpoe MPONIET JIeK-
TPOH J0 TOYKH, B KOTOPOH €ro CKOpOCTh Oy/I€T paBHA [TOJIOBUHE Ha4YaIbHOM.

358. JlBa MeTaninnueckux mapuka paauycamu Ri1 = 5 cunR2 = 10 cm umerot 3apsiabl Q1 = 40 nKn u
Q2 = - 20 nKn cootBercTBeHHO. Hatitn sHepruto W, koTopas BeIICIUTCS TIPH pa3psijie, €CIIH IIaphl
COEIMHUTH MPOBOITHUKOM.

368. Ilpu BKITIOUEHUH AIEKTPOMOTOPA B ceTh ¢ HanpspkeHuem U = 220 B on motpebisieT Tok | = 5 A4.
OnpeaenuTb MOLTHOCTh, moTpedisemyo MoTopom, u ero KIIJI, ecnmu conporuBnenne R oOMOTKH
MoTOpa paBHO 6 Om.

378. OnpenenuTs KOJIWYECTBO TEIIOTH Q, BhIIEHBIIEecs 3a BpeMs t = /0 ¢ B TPOBOJHHUKE COIPO-
tuBieHueM R = /0 Om, ecnu cuja TOKa B HEM, PABHOMEPHO YMEHbIAsICh, M3MeHuIach ot l1 = 10 A4
no I, =0.
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KonTponsnas padora Ne 4.
Bapwuanr 8.

408. ITo TorkoMy koJbity TedeT Tok | = 80 A. OmnpenenuTs MarHUTHYIO MHAYKIHIO B B Touke A,
paBHOYIJICHHOH OT TOYEK KoJiblla Ha paccrosiaue I = 10 cm (puc. 21). Yron a = /6.

418. Tonkoe mpoBoisIIee KOJbIo ¢ TokoM | =40 A momenieHo B 0JHOpOHOE MarHuTHOE 1oJe (B =
80 mTu). [InockocTh KoMbIIa NEPIEHAUKYIISIPHA TUHUSAM MAarHUTHOM WHAYKIuU. Paguyc R kombla
paBeH 20 cM. Haiitu cuny F, pacTaruBaroniyo Koiblo.

428. CrutomHol muInHAp paanycoM R =4 cM u BeicoTO#t h = 15 cM HeceT paBHOMEPHO pacrpejie-
JNeHHbIi 110 06seMy 3apan ( © = 0,1 mx Kn/m®). Lununap Bpamaercs ¢ gactotoit N = 10 ¢! otHOCH-

TEJIbHO OCH, COBMAJAIOIIECH C €ro reOMETPUYECKON OChI0. HallTh MarHUTHBIA MOMEHT pm LIWJIMHAPA,
00yCJIOBJICHHBIH €ro BpalieHuemM

438. Anb(a-yacTuna, mpoiis YCKOPSIOIIYI0 pa3HOCTh MOTeHInanoB U, ctana ABUTaThCsl B OJTHOPO/I-
HOM MarHuTHOM noe (B = 50 M Tin) mo BuHTOBO# iHKu ¢ marom h=5cm u paguycom R =1 cm.
OnpenenuTs yCKOPSIOIIYIO pa3HOCTh MOTEHIIMAIOB, KOTOPYIO MPOILIa adb(a-dyacTuma.

448. TIpoToH IpoIIesa HEKOTOPYIO YCKOPSIOIIYI0 Pa3HOCTh NMOTeHIMaIoB U 1 BieTel B CKpelleHHbIe
HOJI TIPSIMBIM YTJIOM OHOpOHBIE moiisi: MarHuTHOEe (B = 5 MTn) m anexrpuueckoe (E = 20 kB/m).
Onpenenuts pa3HOCTh NOTEHIMAIOB U, €Clii MPOTOH B CKPEIEHHBIX MOJIAX ABUXKETCS MPSMOIMHEN-
HO.

458. B 0JHOPOAHOM MarHMTHOM II0JI€ NEPIEHAUKYJIIPHO JMHUSIM MHAYKIUH PACIOJIOXKEH IIIOCKUN
KOHTYp momaneio S = 100 cm?. TToxmepkuBas B KOHType TOCTOSHHYIO cuiay Toka | = 50 A, ero
NepeMeCTUIN U3 MOJsl B 00JIaCTh MPOCTPAHCTBA, I€ Moje OTCyTcTBYeT. OnpenenuTs MarHUTHYIO
WHIYKIMIO B 10181, eciii pu IepeMellieHn KOHTypa Obuta coBepiieHa padota A = 0,4 Jx.

468. IIpamoint npoBoAsILUi cTepKeHb JIMHON ¢ = 40 cM HaXOIUTCSA B OAHOPOJHOM MarHUTHOM IOJIE
(B =0,1 Tx). KoHIbI cTEepHS 3aMKHYThI THOKAM MPOBOIOM, HAXOASIIMMCS BHE mojisi. COMpoTHB-
nenue Becei nenu R = 0,5 Om. Kakas momHocts P notpebyercs Uisi paBHOMEPHOTO MepeMeIeHus
CTEPKHS MEePIEHANKYIISIPHO JIUHUSIM MarHUTHOM MHAYKLHUU CO CKOPOCThIO 0 = 10 m/c?

478. llenb cOCTOUT U3 KaTyHIIKH UHIYKTUBHOCTBIO L = 0,1 'H M ucTrouHuka Toka. VCTOYHUK TOKa
OTKJIFOUMJIM, HE pa3pbiBas 1enu. Bpems, uepe3 kotopoe cuiia Toka ymensiures 10 0,001 nepBoHa-
YaJbHOro 3HaueHus, paBHo t = 0,07 c. OnpenenuTs CONPOTUBICHUE KaTYLIKH.

Puc.21
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KontponbHas padota Ne 3.
Bapuant 9.

309. Ha paccrosiauu d = 20 ¢m HaxoasaTcs aBa TodedHbIx 3apsiaa: Q1 = -50 uKn uQ2 = 100 uKan.
Onpenenuts cuny F, nefictByromyto Ha 3apsan Q3 = -10 nKn, ynaaeHHBIH OT 000X 3apsA0B Ha OJIH-
HAKOBOE paccTosiHue, paBHoe d.

319. Ilo ToHKOMY KOJIBITy paBHOMEPHO pactipezaeseH 3apsaa Q = /0 nKn ¢ TMHEWHON TIJIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HaANPsSHKEHHOCTh £ AJIEKTPUYECKOTO IOJIs, CO3/1aBaéMOTr0 pacIpeiesieH-
HBIM 3apsiIoM B TOUKE A, JIeXkallled Ha OCH KOJIbLIa U YJAJIEHHOHN OT €ro LIEHTpa Ha PacCTOSIHUE paB-
HOE€ PaInyCy KOJblIa.

329. Ha nByX KoakcHanbHBIX OECKOHEYHBIX HMWIMHIpaxX paguycamu R um 2R paBHOMepHO pacmpene-
JICHBI 3apsA/Ibl C TOBEPXHOCTHBIMU IUIOTHOCTAMU 01 U g2(puc. 22). Tpebyercs: 1) ucnonb3ys Teopemy
Ocrparpanckoro-Iaycca: HallTH 3aBUCHMOCTh E () HampspKeHHOCTH 3JIEKTPUYECKOro TOJIs OT pac-
crosiaus s Tpex obmaacreii: I, 11 u Il Tlpunsate o1 = o, 02 =- 0; 2) BEIYUCIUTH HANPSHKEHHOCTh £ B
TOYKE, YIaJEHHON OT OCU LWIMHAPOB HA PACCTOSHME I, U yKa3aTh HalpasiieHue BekTopa E. [IpuHaTh
o = 60 uKw/m?, r = 3R ; 3) moctpouts rpadux  E ().

339. DnekTpuueckoe moie 00pa3oBaHO OCCKOHEUHO JUTMHHOHN 3apshKEHHOW HUTHIO, JTMHEWHAS TUIOT-
HOCTB 3apsifia Kotopoit 7 = 20 nKn/m. Onpenenants pa3HocTh noteHnuanoB U AByx Todek moss, oT-
CTOSAIIUX OT HUTU HA PACCTOSAHUU 1 =8 cmu rz2 = 12 cm.

349. DnexkTpuyeckoe moje co3JaH0 OECKOHEUHON 3apsKEHHOM MpsIMOM JIMHUEH ¢ paBHOMEPHO pac-
npeneneHHbIM 3apsaaoM (7 = 10 nKi/m). OnpenenuTh KHHETHIECKYI0 YJHEPTHIO 723JICKTPOHA B TOYKE
2, eciu B Touke 1 ero kunernueckas sHeprus 71 = 200 5B (puc. 23).

359. TlpocTpaHCTBO MEXIy IUIACTUHAMM IUIOCKOTO KOHAEHCATOpa 3allOJHEHO JBYMs CIOSMHU -
ayIeKTpuKa: crekiaa tommuHoi di = 0,2 cm u cinoem napaduna tosmuaoi d2 = 0,3 cu. PasHocTs mo-
TeHIHaoB Mexay ookinankamu U = 300 B. OnpenenuTs HaNps>KEHHOCTh E OIS U TIaJieHue MOTeH-
[[yana B K&KIOM U3 CJIOEB.

369. B cerb ¢ Hanpsbxkenuem U = /00 B noaximoumiIv KaTyuiky ¢ conpotuBieHueM Ri1 = 2 kOm u
BOJILTMETp, COeIUHEHHBIE mocinenoBarensHo. [lokazanue BoiapTMerpa Ui = 80 B. Korma karymky
3aMEHMJIU IpYyTroi, BonbT™MeTp nokaszain Uz = 60 B. Onpenenuts conpoTUBiIEHUE RoIpyrol KaTyIKH.
379. Cuna Toka B 11enu U3MeHseTcs 1o 3aKkoHy | = losinwt. Onpenenuts KOIMUECTBO TEIUIOTHI, KOTO-
po€ BBIAECIUTCS B IPOBOAHMKE conpoTuBiieHueM R = /0 Owm 3a Bpems, paBHOE YETBEPTH Nepuoa (ot
tt=0moto=1T7/4,rtne T= 10 ¢).

KonTponsHas padora Ne 4.
Bapuant 9.

409. ITo n1ByM O€CKOHEYHO JJIMHHBIM, NMPSMBIM MapajlIeIbHBIM IIPOBO/IaM TEKYT OJMHAKOBbIE TOKH |
= 60 A. OnpenenuTh MarHUTHYIO HHIYKIUIO B B Touke A (puc. 24), paBHOyAaJE€HHOW OT MPOBOJIOB
Ha paccrostaue d = 10 cm. Yron f = /3.

419. KBaznpaTHast paMka U3 TOHKOTO IIPOBO/Ia MOKET CBOOOHO BpalllaThCsi BOKPYT TOPU3OHTAIBHON
OCH, COBIAJArOIIEN ¢ 0JHOM U3 cTopoH. Macca M paMku paBHa 20 r. PamMKy momMecTuiau B OJHOPOJ-
Hoe MarautHoe mnosie (B = 0,1 Tx), HanpaBieHHOE BepTUKaIbHO BBepX. ONpeaenuTs yroa o, Ha Ko-
TOPBIN OTKJIOHMJIACh paMKa OT BEPTUKAJIH, KOTAa 1o Hell mponmyctuim Tok | = 10 A.
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429. Ilo moBepxHOCTH TUCKa paguycoM R = 15 cm paBHOMepHO pacnpeaeneH 3apan Q = 0,2 mx K.
Jluck Bpammaercst ¢ yriioBoi cKopocThio ® = 30 paja/c OTHOCUTETHLHO OCH, IEPIICHANKYJISIPHON TITOC-
KOCTH JIMCKa U MPOXOAALIel yepe3 ero ueHTp. OnpeaenuTb MarHUTHBIA MOMEHT Pm, 00YCIOBICHHBIH
BpallleHHuEeM JIMCKa.

439. Uon c kunernueckoi sHeprueil T = 1 k3B nonan B ogHopogHoe MmarautHoe nojie (B =21 m Ton)
U CTaJl IBUTaThCs MO OKPYKHOCTH. ONpeAeTuTh MarHUTHBI MOMEHT Pm 3KBUBAJICHTHOT'O KPYTOBOTO
TOKa.

449. MarnutHoe (B =2 MmTxn) u snekrpuueckoe (E = 1,6 kB/m) nonsa conanpasnensl. [lepnenauky-
nsipHO BekTopaM B m E Bieraer s1ekTpoH co ckopocThio v = 0,8 MM/c. OnpeaenuTs ycKopeHue a-
AJIEKTPOHA.

459. ITnockuii KOHTYp ¢ TokoM | =50 A pacnosiokeH B 0qHOpOAHOM MarHuTHOM mojie (B = 0,6 Tm)
TaK, YTO HOPMaJlb K KOHTYPY NEpHEHIUKYIISPHA JTUHUSIM MarHUTHON mHAyKiuu. OnpenenuTs padbo-
Ty, COBEpILIAEMYIO CHJIaMU TOJI [IPU MEAJICHHOM MTOBOPOTE KOHTYpa OKOJIO OCH, JIeXkKAIlIel B IIIOCKO-
CTH KOHTYpa, Ha yroia a = 30°.

469. TTpoBoIOYHKIIT KOHTYp mIomanpo S = 500 cmM? u conporusierneM R = 0,1 OM paBHOMEpPHO
BpaImiaeTcsi B 0IHOPOIHOM MarHuTHOM 1oJe (B = 0,5 Txu). Och BpalieHus JeXUT B IIIOCKOCTH KOJIb-
a U MeprHeHAUKYJSpHA JIMHUAM MarHuTHOM MHAYyKUUU. ONpenenuTh MaKCUMajlbHYIO MOIIHOCTb
Prax, HEOOXOIUMYFO JIJIsl BPAILIICHUS KOHTYpPa € YIII0BOH CKOpOCThIO @ = 50 paj/c.

479. VCTOYHUK TOKa 3aMKHYJIM Ha KaTyuky conpotuBieHueM R =10 OM u uHaykTuBHOCTBIO L =
0,2 I'n. Yepes kakoe Bpemsi cuiia ToKa B Lienu JocTUrder 50% MakcuMaabHOTO 3HauUeHus?
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KonTponsnas padora Ne 5.
Bapwuanr 0.

1. YcranoBka s HaOmoieHus kojen, HproToHa ocBeliaeTcss HoOpMajaibHO MaIal0lIMM MOHOXPOMATH-
4yeckuM cBeToM (A = 590 um). Paguyc kpuBH3HBI R JTMH3BI paBeH 5 ¢M. ONMpeneuTh TOMIUHY d3 BO3-
JTYUTHOTO MIPOMEXYTKa B TOM MECTE, TJIe B OTPaKEHHOM CBETE HaOJI0JaeTCsl TPEThE CBETIIOE KOJbILIO.
2. PaccrosiHre Mexay mTpuxamu audpaxnuonHon pemetkn d = 4 mxm. Ha pemerky magaer Hop-
MaJIbHO CBET C JUIMHOM BOJIHBI A = 0,58 MKkM. MaxkcuMyM Kakoro HauOoJIBLIEro MOopsiaKa JaeT 3Ta
pemerka?

3. IIy4ok cBeTa najgaeT Ha IJIOCKONAPAUIEIbHYI0 CTEKJISHHYIO IIJIACTUHY, HUXKHSS TIOBEPXHOCTD KO-
TOpOIl HaxoaAuTcA B Bojie. [Ipu kakoMm yriie mafieHust €g CBET, OTPAKEHHBIN OT IPAHUILIBI CTEKIJIO — BO-
na, OyJeT MaKCUMaJIbHO TOJISpU30BaH?

4. PensITUBHCTCKHM MPOTOH 00J1a7all KWHETUYECKOM YHEpruei, paBHOM 3HEPTUU MOKOS. ONPEeUTh,
BO CKOJIBKO Pa3 BO3pacTET €r0 KNHETUYECKAs YHEPI U, ECIIM €0 UMITYJIbC YBEIMYUTCS B N = 2 pasa.
5. Cpennss SHepreTudeckas CBETHMOCTh R moepxnocTu 3emu pasHa 0,54 Jx/(cm? mun). Kakosa
JIOJDKHA OBITH TemnepaTypa 1 MOBEpPXHOCTH 3eMIId, €CITU YCIOBHO CUMTATh, YTO OHA M3JIy4aeT Kak
cepoe Tero ¢ kKoddppurmerToM 4epHoTh ar=0,257?
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6. Ha 1MHKOBYIO IUIACTUHY HaIlpaBJIEH MOHOXPOMAaTUUYECKUH My4yoK cBeTa. DOTOTOK mpekpaiaercs
MIpH 3a7eprkuBaroieii pasHoctu noreHnuanioB U = 1,5 B. Onpeaenuts 1yiiHy BOTHBI A CBETa, Maja-
IOLLETO Ha MJIACTHHY.
7. OnipenenuTh UMIYJIBC pe DIEKTPOHA OTIAYH, €Ciik POTOH ¢ dHepruent €1 = 1,53 MaB B pesyinbra-
T€ paccesHusl Ha CBOOOJHOM 3JIEKTPOHE MOTEPSI /3 CBOEH SHEPTUU.
8. ToyeuHslif HICTOUHUK MOHOXPOMATHUECKOTO (A = 1 HM) U3ITydeHHs HaXOAUTCS B LIEHTpe chepuue-
CKOH 3auepHeHHOU K00kl paanycoM R = 10 cm. OrnpenenuTs CBETOBOE JABJIEHUE p, IPOU3BOAUMOE
Ha BHYTPEHHIOIO TOBEPXHOCTH KOJIOBI, €CJIM MOIIHOCTh UcTOuHUKa P = 1 kBT.
Kontponbnas padota Ne 5.

Bapuanr 1.

1. Mexny CTeKJISTHHOM IJIACTUHKOM U JIeKallleld Ha Hel MJIOCKOBBIMYKIJION JIMH30M HAXOIUTCS KU/~
KOocTh. HaiiTu moka3zaTesnpb mpeoMIIeHus KUIKOCTH, €CIH PaJARyC I3 TPEThEero TEMHOI0 KOJIbIla
Herorona npu HaOMI0IEHNH B OTPAYKEHHOM CBETE C JUIMHOW BOJHBI A = 0,6 MM paBer 0,82 mm. Pa-
JINYC KpUBU3HBI TUH3BI R = 0,5 M.

2. Kakoe Haumenbiee 9uciao Nmin IITPUXOB TOJDKHA COAEPKATh AU(PPAKIMOHHAS PEIIeTKa, YTOOBI B
CIEKTPE BTOPOI0 MOPSIKa MOKHO ObLIO BUIETH Pa3ACIbHO JIBE XKEJThIC TUHUHU HATPUS C JUIMHAMU
BoJH A1 = 589,0 M u A2 = 589,6 M ? KaxoBa anmuHa £ Tako# pemeTKy, eCi MOCTOSTHHAS PEHIeTKA
d=5 mrm?

3. [InacTuHKy KBapia TOMIMHON d =2 MM MOMECTHIIN MEX/y MapalieIbHbIMH HUKOJISIMHU, B Pe-
3yJbTaTe Yero MI0CKOCTh MOJSPU3AIMH MOHOXPOMATHYECKOT'O CBETa MOBEPHYJIACh Ha yroia ¢ =53°.
Kaxkoii HauMeHbIIeH TOMIUHBI Omin CIIEAYET B3SATh IUIACTUHKY, YTOOBI MOJIE 3PSHHUS TTOJISIPUMETPA
CTaJI0 COBEPILIEHHO TEMHBIM?

4. Yactuma IBUKETCS CO CKOPOCTBIO U = ¢/3, TAe ¢ — CKOPOCTh cBeTa B BakyyMme. Kakyto noito
SHEPTUU MOKOS COCTABISET KHHETHYECKAst SHEPTus?

5. BeruucianTs UCTUHHYIO Temnepatypy 7 BoJb(paMOBO pacKajJeHHOM JICHTHI, €CJIM PagualliOHHON
MUPOMETP MOKa3bIBaeT TeMieparypy 7pax = 2,5 kK. IIpuHATH, 4TO MoTiomaTenbHas CHOCOOHOCTh
JUTSE BOJTb()paMa He 3aBUCUT OT YacTOTHI M3MydeHuss u paBHa  aj = 0,35.

6. Kpacnas rpanuna dotospdexra mist uukia Ao =310 am. Onpenenuts MakCUMaIbHYIO KHHETH-
YECKYI0 SHEPTUIO Tmax (DOTOIIEKTPOHOB B 3JIEKTPOH-BOJIbTAX, €CJIM HA IIUHK 1a/1a€T CBET C JUIMHON
BOJIHBI A = 200 HM.

7. ®oton npu 3¢ppexre Komnrona Ha cBOOOIHOM 3IIeKTpOHE ObLI paccesiH Ha yron 4 =m/2. Onpene-
UTH UMITYIEC p ( B MaB/c)?, mpuoGpeTeHHblil 2eKTPOHOM, ecili SHeprus (HOTOHA 0 PacCesHHs
obua €1 = 1,02 MaB.

2 |M»sB/c — enunuma MMITyJIbCA!
160x10783 /e

3 =5,33x 10_22)(2-,\1/6
3x10°m/c

1 MsB/c =

KonTpoubnas padora Ne 5.
Bapuanr 2.

1. Ha ToHKy0 MJI€HKY B HaIlpaBJIEHUH HOPMaJIM K €€ OBEPXHOCTH 11a/1aeT MOHOXPOMATUYECKUI
cBeT ¢ AnMHOM BOJHBI A = 500 HM. OTpakeHHBIH OT Hee CBET MAaKCUMAJIbHO YCHUJIEH BCIeI-
CTBUE UHTEP(EPEHIINH.
2. KontpoabHnasi padora Ne 5.
Bapmuanr 3.
1. Paccrostnue L ot mieneit 10 skpaHa B onbiTe FOHra paBuo 1 M. OnpeaenuTs paccTOSHUE MEXTY
HIeNsiMU, eciii Ha oTpeske anuHoi £ = 1 cm yknagsiBaercss N =10 TeMHBIX HHTEp(hEPEHIIMOHHBIX TTO-
noc. JlnuHa BosHBI A = 0,7 MKM.
2. Ha nudpakimorHyro penieTky najgaeT HOpMajabHO MapauIeIbHBINA Mydok 0enoro cBera. CreKTphl
TPETHETr0 U YETBEPTOIO MOPSIKA YACTUYHO HAKIIAIBIBAIOTCS IPYT Ha Apyra. Ha kakyro 1IuHy BOJIHBI
B CIIEKTPE YETBEPTOTrO MOPsIKA HAKIaAbpIBaeTCs rpanuia (A = 780 HM) cieKTpa TpeThero nmopsaka?
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8. OnpenenuTs YHEPreTHYECKYI0 OCBEIIEHHOCTh (00Ty4eHHOCTh) Ee 3epKabHOM MOBEPXHOCTH, €CIIH
JIaBJICHUE p, MPOU3BOIMMOE U3nydeHueM, paBHo 40 mklla. M3nydyeHnue nmamaer HOpMaJIbHO K IO-
BEPXHOCTH.

KonTponbnas padora Ne 5.
Bapuanr 4.

1.Ha cTexisHHYIO IJIaCTUHY MOJI0KEeHa BBIMYKJIONW CTOPOHOM MIOCKOBBINYKIasd JuH3a. CBepxy
JWH3a OCBEIIeHa MOHOXpPOMAaTH4YeCKUM cBeToM JiauHoi BoiHbl A=500 um. Haiitu pammyc
RnuH3bI, ecnu paguyc 4eTBEPTOro, TEMHOr0 KoJiblla HpI0TOHA B OTpa)k€HHOM CBETe F3= 2
MM.

2.Ha nqudpakumoHHyo pemerky, cogepxanryto N = 600 mTpuxoB Ha MIJLTUMETP, TaaeT HOPMaJb-
HO Oenblii cBeT. CrieKTp mpoenupyeTcsl MOMEelIeHHOW BOJIM3U PeleTKU JUH30M Ha skpaH. Onpene-
JUTH IIMHY £ CIIEKTpa MEpBOTO MOPs/IKa HAa 3KpaHE, €CIM PACCTOSHUE OT JUH3BI 10 3kpaHa L=1,2m.
['panunpl BUIUMOTO criekTpa: Aq= 780 HM, Ap = 400 HM.

3. Ilpu mpoxokaeHUH cBeTa dYepe3 TPyOky miauHOU €1 = 20 cM, coaepKalyrw pacTBOp

3. KBapueByto IIaCTUHKY IOMECTHIIM MEX1y CKpELeHHbIMU HUKOJISIMU. [Ipu kakoil HauMeHbIei
tonuuHe Jmit KBApLEBOil IACTHHBI TOJIE 3PSHUSI MEXKLy HUKOJISIMU OyIeT MAaKCHMAIIbHO MIPOCBETIIe-
HOo? [locTosiHHAs BpamieHus o KBapia paBHa 27 rpan/ MM.

4. ITpu kako# ckopocTH B (B AOJIAX CKOPOCTH CBETA) PEIATUBUCTCKAs Macca JIF0OOH 4acTHIIbI Belle-
cTBa B N = 3 pa3a 0oJbIIe Macchl MOKOs?

5. Temnepatypa abcomoTHo yepHoro Tena T =2 kK. OnpenenuTs AIMHY BOJIHBI Am, HA KOTOPYIO
IPUXOJUTCS MAKCUMYM SHEPIUU U3TYUYEHUS], U CHEKTPAIbHYIO INIOTHOCTh SHEPI€TUYECKOM CBETH-
MOCTH (U3J1y4aTebHOCTH (I, T)max VISl 3TOM UTHHBI BOJIHBI.

6. ®oroH ¢ sHeprueii € = 10 3B nmaxaet Ha cepeOpsHYO TIACTUHY U BhI3bIBaeT (oTodddekt. Ompe-
JeNTUTh UMITYJIbC [, TOJTyYEHHBIH JIACTUHON, €CIM MIPUHATH, YTO HAlpaBJIEHUs JBUXEeHUs (OTOHA U
($OTORIIEKTPOHA JIEKAT HA OJHON MPSIMOM, EPIIEHAUKYJIIPHON TOBEPXHOCTH IUIACTHUH.

7. Kakas nosist sHepruu GportoHa npuxoautcs npu 3¢ ¢pexre KoMnroHna Ha 3J1€KTpOH OTAAYH, €CIIN
paccesiHue POTOHA MPOUCXOTUT HA Yol & = 71/2? Dueprus porona no paccesaus €1 = 0,51 MaB.
8. Ompenenutb KOd(PPUIIUEHT OTPpAXKEHUS P TMOBEPXHOCTH, €CIIH IMPU IHEPTETUUECKON OCBEIIEHHO-
ctu Ee = 120 B1/M? 1aBnenne p cBeTa Ha Hee 0Ka3anoch paBHbM 0,5 MkITa.

OrmpenenuTh MUHUMAIBHYIO TOTIHHY Omin TUICHKH, €CIH TT0Ka3aTelb MPEIOMIICHHS MaTepralia
ek N =1,4.

2. Ha noBepXHOCTh AU(PPAaKIIMOHHON PEIIETKH HOPMAJIbHO K €€ TTOBEPXHOCTH MaJ1aeT MOHOXPOMAaTH-
yeckuii cet. [locTossHHas M pakMOHHOM pemeTku B N = 4,6 pa3a 60blie JUIMHBI CBETOBOM BOJI-
Hbl. Haiftu obuee unciao M qudpakimOHHBIX MaKCUMYMOB, KOTOpPbIE TEOPETUUYECKH MOKHO HAOJII0-
JlaTh B JAHHOM CIIy4ae.

3. [TapamienpHbIN My4OK CBETA MEPEXOAUT U3 INIMIIEPUHA B CTEKJIO TaK, YTO MyUOK, OTPAKEHHBIN OT
TPaHULBI pa3JieNia TUX CPEell, OKAa3bIBAETCS MAKCUMAIbHO MOJAPU30BaHHBIM. ONpEeuTh yrou
MEX/1y MaJJalOLIIM U NPEJIOMIICHHBIM ITy4YKaMHU.

4. ITpoToH ¢ kuHeTnueckoi sHeprueit T = 3 I'3B npu TopMoKeHUH MOTEPSUT TPETh ITON SHEPTHUH.
Onpenenutb, BO CKOJIBKO pa3 U3MEHWICS PENSATUBUCTCKUNA UMITYJIBC O-HACTHIIBL.

5. Uepnoe teno umeet temnepatypy 71 = 500 K. KakoBa Gynet temneparypa T2 Tena, eciu B pe-
3yJibTaTe HarpeBaHUs MOTOK U3TyYEHUS YBEUUHUTCA B N = 5 paz?

6. Ha moBepXHOCTb KaMs MaJaeT CBET C JUIMHOW BOJHBI A = 150 HM. OnpeaenuTh MaKCUMalIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB.
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caxapa koHueHtpauueid C1= 10%, N10CcKOCTh MOJISIPU3ALUHU CBETA TOBEPHYJIACh HA YroJl @1
= 13,3°. B apyrom pactBOope caxapa, HaJIUTOM B TpyOkKy mmuHOM (€2=15 cMm, mmIOCKOCTH
NOJISIPU3aLMK MOBEPHYJIACh HA Yyron @2 = 5,2°.0npenenuts KoHleHTpanuo C2 BTOPOrO pacTBO-
pa.
4. OnpenenuTh OTHOLIEHUE PEIATUBUCTCKOIO UMITyJIbca P-3JEKTPOHA C KWHETMYECKOH 3Heprueit T
=153 K KOMIITOHOBCKOMY UMITYJIBCY MoC 3JICKTPOHA.
5. Onpenenuts Temneparypy I ¥ SHEPreTUUECKYI0 CBETUMOCTD (M3J1y4aTebHOCTh) ReaOCONMIOTHO
YEpHOTO0 Tella, €CJIM MAaKCUMYM SHEPrUH U3JIy4eHUs IPUXOANUTCS Ha JUIMHY BOJHBI An= 600 HM.
6. Ha ¢doTo’nmeMeHT ¢ KaToa0M M3 JIMTUS NajaeT CBET ¢ AAuHON BoaHBI A=200 HMm. HaliTu
HauMEHbIlIEe 3HAUCHUE 3aJeP>KUBAIOIIEH pa3HOCTU NOTEHIMAN0B Umin , KOTOPYIO HY)KHO IIpH-
JOXUTh K (DOTODIEMEHTY, 4YTOOBI MPEKPATUTh (POTOTOK.
7. OnpenenuTh  MaKCHMallbHOC  M3MEHEHUE  JUIMHBI BOJHBI (AA)max IPH  KOMITOHOBCKOM
paccestHUM CBeTa Ha CBOOOJHBIX 3JIEKTPOHAX U CBOOOJHBIX MPOTOHAX.
8. laBnenue cBeTa, MPOM3BOJMMOE Ha 3€pKaJIbHYIOMOBEPXHOCTh, p = 5 mlla. Onpenenutsb
KOHLEHTpALHIo 1o (POTOHOB BOJIM3M NOBEPXHOCTH, €CIIU JIJIMHA BOJHBI CBETA, MaJarollero Ha Io-
BEPXHOCTb, A = 0,5 MKM.

KontponbHas padota Ne 6.

Bapuanr 0.

1. HeB030Y»KICHHBIN aTOM BOJIOPO/A IMOTJIOMACT KBAHT M3IYYCHUS C JUTMHOW BOJNHBI A = 102,6 HM.
Beruuciuts, none3yscek Teopueit bopa, panuyc r a31eKkTpoHHOH OpOUTHI BO30YKIEHHOTO aToMa BOJIO-
pona.

2. Boruncnute Hanbosiee BEpOSITHYIO 1€OpOMIEBCKYIO IJIMHY BOJHBI A MOJIEKYJI a30Ta, COAEp KaNX-
Csl B BO3/yX€ [P KOMHATHOM TeMIieparype.

3. OueHUTh C MOMOIIBIO COOTHOIIEHHUS! HEONPEAECICHHOCTEH MUHUMAIbHYI0 KHHETUYECKYIO SHEPT HIO
AIIEKTPOHA, JBIKYIIETrocsi BHYTpH cdepsl pagmycom R = 0,05 awm.

4. Yactuna HaxoAauTcs B OECKOHEYHO IIyOOKOM, OZHOMEPHOM, IPSIMOYIOJIBHOM MOTEHLHAIbHOM
smuke. Haiitu otHOomeHue pasHocTu AEnn+1 COCEIHUX YHEPreTUYECKUX YPOBHEW K sHepruu En ya-
CTHIIBI B Tpex cinydasx: 1) n=2; 2)n=5; 3)n — .

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

6. OnpeaenuTh KOJMYECTBO TEIUIOTH Q, BRIACTSAIONICHCS TPH paciajie pajgoHa akTHBHOCThIO A = 3,7
- 101° Bk 3a Bpems t = 20 mun. Kunerwueckas >Heprus T BhUIETalomIei U3 pagoHa a-4acTUIIbI PaB-
Ha 5,5 M»>B.

7. Onpenenuts TeoTy Q, HEOOXOIUMYIO Uil HarpeBaHMs KpucTasia kanus maccod m = 200 r ot
temneparypsl T1 =4 K go temnepatypel T2 = 5 K. [IpuHATH XapakTepUCTHUECKYIO TEMIEPATYPY
HeGas st kamust Op = 100 K u cunrats ycnoue T<<®p BbINOJIHEHHBIM.

8. OmnpenenuTs JOI0 CBOOOIHBIX 3JIEKTPOHOB B MeTie npu Temneparype T = 0 K, sHepruu ¢ koro-
PBIX 3aKJIIOYEHBI B UHTEPBAJIC 3HAYEHUM OT Y2 Emax 1O  Emax.

KontponsHast pabora Ne 6.
Bapuanr 1.

1. Beraucnuts 1o Teopun bopa paanyc r, BTOpOil cTalMOHAPHOM OPOUTHI U CKOPOCTh 2 DIIEKTPO-

Ha Ha TOU opOuTe JUIsi aTOMa BOJOPO/A.
2. Onpenenuts dHepru0 A7, KOTOPYIO HEOOXOAUMO JOMOIHUTENBHO COOOIIUTH AIIEKTPOHY, YTOOBI
ero Je0poiIeBcKas JTMHA BOJTHBI yMeHbIIUIach oT A1 =0,2 MM 10 A2 =0,1 aM.
3. Ucnonb3yst COOTHOIIIEHUE HEONPEIeIEHHOCTEH, OIICHUTh HAaUMEHbIIIee OMMOKH Av B ompejaene-
HUU CKOPOCTH JJICKTPOHAa H TMPOTOHA, €CJIM KOOPAMHATHI IIEHTPa MacC 3TUX YACTHI[ MOTYT OBITh
YCTaHOBJICHBI C HEONPEIETIEHHOCTBIO 1 MKM.
4. DAEKTPOH HAXOIUTCS B OECKOHEYHO TTyOOKOM, OJHOMEPHOM, MPSIMOYTOJIHHOM MOTEHIIHAILHOM
auuke mupuHor ¢ = 0,1 uM. Onpenenuts B 31€KTPOH-BOJIbTAaX HAMMEHbIIYI0 Pa3HOCTh SHEPTeTH-
YECKUX YPOBHEMU AJEKTPOHA.
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5. OnpenenuTp, Kakas 10 paguOaKTUBHOIO U30TONA 2829,5140 pacriagaercsi B TeUeHHE BpeMeHH t = 6
CYT.
6. Maccam =11 ypana 238U B paBHOBECHH C IPOAYKTAMH €0 PACIaja BBLICISAET MOIIHOCT P =
1,07 - 107" Br. Haiiti MonsipHy:o TemnoTy Qm, BBIEISAEMYIO YPAHOM 33 CPEJHEE BPeMsl KH3HH T
aTOMOB ypaHa.
7. BeluncnuTh XapakTepuCcTHUECKyIo Temneparypy ®Op Jlebas A xkenesa, eciu mpu TeMieparype T
= 20 K momnspHas TerioeMKocTh kene3a Cm = 0,226 J[x/K-Monb. YenoBue  T<<®p cuuTaTh BbI-
MOJIHEHHBIM.
8. I'epmanueBbIil kpuctal, mwupuHa AE 3anpenieHHoN 30Hbl B KoTopoM paBHa 0,72 3B, Harpesatot
ot Temneparypsl t1 = 0° C no temneparypsl t2 = 15° C. Bo ckoabKO pa3 BO3pacTeT €ro yaeabHas mpo-
BOJUMOCTb?

KontponbHas padora Ne 6.

Bapuanr 2.

1. Beruncnute 1o teopun bopa nepuon T BpalieHus 2JI€KTpOHA B aTOME BOJIOPO/1a, HAXOAIIET0Cs B
BO30Y>KJICHHOM COCTOSTHUH, OIPEIEIIIEMOM IJIaBHBIM KBAaHTOBBIM UHCIOM

n=2.

2. Ha ckonbKO MO OTHOIICHHIO K KOMHATHOHM JOJKHAa M3MEHHUTHCS TeMmIepaTypa UAealbHOro rasa,
4TOOBI eOPOIICBCKAS JUTMHA BOJIHBI A €ro MOJIEKYJI yMeHbIInIach Ha 20 %?

3. KaKoBa JIOJKHA OBITh KMHETUYECKasi SHEPrusi T MPOTOHA B MOHOPHEPTETHUECKOM ITyYKe, UCTIOIb-
3yeMOro JUIsl HCCIIEI0BAHUS CTPYKTYPHI C IMHEHHBIME pazMepami £ =~ 10 3cm?

4. Yactuna B 0ECKOHEYHO IITyOOKOM, OJTHOMEPHOM MPSMOYTOJIHHOM MOTEHIIMATBHOM SIIHUKE HIUPU-
HOM £ HaxoauTcs B BO30yxJIeHHOM cocTtosiHuu (N = 3). OnpenenuTs, B KaKUX To4Ykax HHTepBasa 0
<X<{ MIOTHOCTH BEPOSTHOCTH HAXOXKJCHHS YACTHIIBl MMEET MaKCHUMaJlbHOE M MUHUMAJIbHOE 3Haye-
HUSL.

5. AKTUBHOCT A HekoToporo uzotomna 3a Bpems t = 10 cytr ymenpmmnacs Ha 20 %. Onpenenuts
nepuoy noiypacnaja Ty, 3TOro U30Tomna.

6. OnpenenuTh YHEPrur0, HeOOXOMUMYIO ISl pasaeneHus aapa °Ne Ha aBe o-yacTHIB! ¥ Sapo 2C.
DHepruy cBA3M Ha OJWH HyKIOoH B sapax 2°Ne, *He u 2C pasns cootBercTBenHO 8,03; 7,07 1 7,68
M>5B.

7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCIMIIIATOPOB, HAXOMUTCS TIPH TEMITe-
parype T = O (O =250 K). Onpenenuts 3HEpruo E CHCTEMBI.

8. IIpu HarpeBaHUM KPEMHHEBOIO KpUCTajuia oT TemnepaTypsl t1 = 0° ngo Temnepatypsl t2 = 10° C
€ro yzejibHas IPOBOJUMOCTb BO3pacTaeT B 2,28 pasa. Ilo nmpuBeIeHHBIM JaHHBIM ONPENEINUTD IIU-
puHy AE 3ampelnieHHON 30Hbl KpUCTajia KpEMHHUSL.

KonTponsnas padora Ne 6.
Bapwuanr 3.

1. OnpenenuTs U3MEHEHUE dHeprur AE3IeKTpoHa B aTOME BOJOPO/a MPHU U3ITyYEHUH aTOMOM (hOTo-
Ha ¢ yacToToiV =6,28 - 10T

2. [NapannenbHblii My40K MOHOZHEPIeTUYECKUX JIEKTPOHOB MaJjaeT HOPMAJIbHO Ha JuadparMy B BU-
Jie Y3KOU TPsIMOYTOJIbHOM e, mupruHa Kotopor o = 0,06 mm. OnpenenuTs CKOPOCTh ITHX HJICK-
TPOHOB, €CJIM M3BECTHO, YTO HA 3KPAHE, OTCTOSAIIEM OT ILIENU Ha paccTosHuM ¢ = 40 MM, mIupHUHA
[EHTPaILHOTO AU(paKIHOHHOr0 MakcumyMa b = 10 MkM.

3. Hcmonb3yst COOTHOIIEHHE HEOMPEISICHHOCTEH, OIICHUTh IMUPUHY |OJHOMEPHOTO TOTEHIH-
aJBHOTO SIIITUKA, B KOTOPOM MHHUMAIbHAS DSHEPrusi AJIEKTpoHa Emin= 103B.

4. B npsAMOYTrojpHON MOTEHIUAIbHON siMe mUpUHON £ ¢ aOCONIOTHO HEMPOHUIIAEMBIMU CTEHKa-
M (0<x<0) HaxoAMTCSA YacTUI]a B OCHOBHOM COCTOSHHUHU. HaliTu BepOSATHOCTH WMECTOHOXOXK-
IEHUS DTOHM 4acTUILI B oOnactu Y4 € <x<34 €.

5. Ompenenutbmaccy m wu30TOma 13| , MMeromero akTuBHocTh 4 = 37 I'Bk.

6. B oqHOM akTe AeneHus sjapa ypaHa 235 ocBOGOKIAETCS sHeprust 200 M»bB. Omnpenenuts:1)
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SHEPTHUIO, BBIACISIIOUIYIOCS MPHU pacIiajie BCeX sAep ATOro U30Tomna ypaHa waccoi m =1 kr; 2)
Maccy KaMEHHOTO VIJiAd C YAEIbHOU TerioTto cropanus = 29,3 MJx/KT, S5KBUBaJICHTHYIO
B TEIJIOBOM OTHOIIeHHH 1 kr ypana 2°U.

7. Mennsiii oopaszerr maccoit m = 100 r HaxoauTtcs mpu Temmeparype T1 = 10 K. Onpenenuts
teriory Q, HeoOXoamMmyl AJis HarpeBaHuss obOpasma no temmnepatrypbl 72= 20 K.
MOXHO NPUHATH XapaKTEPUCTUYECKYI TeMmmepatypy Op miua meau paBHoit 300 K, a
ycioBue T <<@®pcuuTaTh BHIIIOJHEHHBIM.

8. p-n-mepexon HaxoauTcs Tmoa obpatHbiM  HampspbkeHunem U= 0,1 B. Ero compotuBienue
R1= 692 Om. KakoBo conportuBienue Ronepexoma npu npsMoM Hamp s KeHUH?

KontponbHas padora Ne 6.
Bapuanr 4.

1. Bo ckosibpKko pa3 usMeHuTcs nepuoy] 7' BpallleHHue 3JeKTPOHa B aTOME BOJIOPOJIa, €CIIM IIPU MEPEX0-
Jie B HeBO30YKICHHOE COCTOSTHUE aTOM M3JIy4usI POTOH C AJTMHOM BOJIHBI A = 97,5 HM?

2. IIpu KaKuX 3HAYCHUSIX KHHETHYECKOW dHeprun I dJeKTpoHa omuOKa B ONpeeIeHNU 1eOpOnIeBCKO
JUTMHBI BOJIHBI AIIO HEPEIATUBUCTCKOMN hopMmyrie He npesbimaet 10%?

3. Anpda-gyacTuia HAXOAUTCA BOECKOHEYHO TUIyOOKOM, OJHOMEPHOM, MPSIMOYTOJIHHOM
MOTCHIMAIbHOM sIIUKe. VCImoab3yss COOTHOIIEHUE HEONPEACICHHOCTEH, OLEHUTh MUPHUHY
{ smuKa, e€ClM U3BECTHO, YTO MUHUMAJIbHAS dHEPTUS a-4yacTUILbl Emin = 8 MaB.

4 Yactima B OCCKOHEYHO TIyOOKOM, OJHOMEPHOM, HPSIMOYTOJIbHOM IMOTCHIIMAIBHOM SIIIHKE
HaXOJIUTCSI B OCHOBHOM COCTOsIHUM. KakoBa  BepoATHOCTh W OOHapy>KEHHUsI 4acTHUIIbl B KpaitHen
YETBEPTH SATUKA?

5. HaliTu cpemHIO MPOOJKATEIHLHOCTh JKH3HU T aTOMa PaguoOaKTUBHOTO HM30TONa KOOaiIhTa
so Co.

6. MomHocTh P aBurarenss aToMHOro cyaHa cocraBisger 15 Msr, ero KIIJ panen 30%.
OrnpenenuTh MECSYHBIM PacXoJ] SAEPHOTO TOPIOYEro Mpu padoTe STOro JBUTATEIS.

7. Vicrionb3ysi KBAHTOBYIO T€OPHUIO TEIUIOEMKOCTH DHWHIITEHHA, ONpeneuTh KodddunueHt
VIIPYTOCTH 3 CBSI3WM aTOMOB B KpucTauie amoMuHus. [IpuHATh s amomMuHus O =
300 K.

8. MeTtasuiel JINTUH M IUHK MPUBOASAT B CONMPUKOCHOBEHHE JIPYT C APYyroM mpu Temmeparype T’
= OK. Ha ckonbko M3MEHHUTCS KOHIICHTpPALUS DIIEKTPOHOB MPOBOAMMOCTU B nuHKe? Kakoil us
ATUX METAJUIOB OyJIeT UMETh 0oJiee BBICOKUHM MOTeHIan?

KonTponsnas padora Ne 6.
Bapmuanr 2.

1. Beruucnuts o Teopun bopa nepuon T BpaleHus 37€KTpoHa B aTOME BOJOPOAA, HAXOIAIIErocs B
BO30Y’KJICHHOM COCTOSTHUM, OIPEIEIIIEMOM IJIaBHBIM KBAaHTOBBIM UHCIIOM
n=2.
2. Ha ckoJIbKO 10 OTHOLIEHHIO K KOMHATHOM JI0J)KHA U3MEHUTHCS TEMIIepaTypa UJlealnbHOro rasa,
4yT0OBI 1eOpoiieBcKas JUIMHA BOJIHBI A €ro MOJIeKyJl yMeHbInuiack Ha 20 %?
3. KaKoBa JOJHKHA OBITh KMHETUYECKasi SHEPTUs | MPOTOHA B MOHOPHEPT€TUYECKOM ITyUKe, UCIIOJIb-
3yeMOTo [T MCCIe0BAaHHS CTPYKTYpPHI ¢ THHEHHBIME pasmepamu £ = 10" 3cm?
4. Yactunua B 6€CKOHEYHO IITyOOKOM, OJJHOMEPHOM MPSIMOYTOJIbHOM NOTEHLIUATBHOM SIIIUKE IIHUPH-
HOM £ HaXoAUTCs B BO30YKIAEHHOM cocTostHUH (N = 3). OnpenenuTs, B KAaKUX TOYKax nHTepBasa 0
<X<{ IJIOTHOCTb BEPOSATHOCTU HAXOXIECHUS YaCTULIbI UMEET MAaKCUMAJIbHOE U MUHUMAJILHOE 3Haue-
HUSL.
5. AxtuBHOCTH A HekoToporo n3zoromna 3a BpeMms t = 10 cyr ymenbmmiacek Ha 20 %. Onpenenuts
nepuoj noiypacnaja Ty, 3TOro U30Toma.
6. OnpenenuTh YHEPTHIO, HEOOXOANUMYIO T pasjenenus aapa 2°Ne Ha aBe a-4acTHIBI 1 Aapo 2C.
DHepruy CBA3M Ha ONMH HyKioH B sapax 2°Ne, *He n 12C papHsl cootBercTBenHo 8,03; 7,07 n 7,68
M>bB.
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7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCIIJLIATOPOB, HAXOIUTCS P TEMIIe-
parype T = O (O =250 K). OnpeaenuTh SHEPTHIO £ CHCTEMBI.

8. Ilpu HarpeBaHMM KPEMHHEBOTO KpUcCTalia OT TemnepaTypsl t1 = 0° 1o Temmneparypbl to=
10° C ero ynenbHasi IpOBOJUMOCTb Bo3pacTaeTt B 2,28 pa3za. Ilo mpuBeaeHHBIM JaHHBIM OIpee-
JUTh WMpUHY AE 3anpernieHHON 30Hbl KpUcTajlila KPEMHUS.

KonTponsnas padora Ne 6.
Bapwuant 3.

1. Onpenenuts u3MeHeHHE SHepruu AE>IEKTpoHa B aTOME BOJOPOJA MPH U3ITy4YeHUU aToMoM (o-
TOHA C YacToToIV =6,28 - 10T 1.
2. ITapannenbHbIi My4OK MOHOIHEPTETHUECKHUX AJIEKTPOHOB MMaJJaeT HOPMAJIbHO Ha nuadparmy B BU-
Jie Y3KOU IpsIMOYTOJIbHOM ey, mupruHa Kotopor o = 0,06 mm. Onpenenutb CKOPOCTh ITHX AJICK-
TPOHOB, €CJIM M3BECTHO, YTO HA 3KpaHe, OTCTOSIIEM OT Iienu Ha pacctosHuu £ = 40 MM, mupuHa
LEHTPaIbHOTO AU(paKIHOHHOr0 MakcumMyma b = 10 MkM.
3. Hcmonb3ysi COOTHOIIIEHUE HEONPEIEICHHOCTEH, OIICHUTh INMUPUHY |OJHOMEPHOrO TOTEHIH-
aJIBHOTO SIIIUKA, B KOTOPOM MHUHUMAIbHAsE SHEPrusi AeKTpoHa Emin= 103B.
4.B npsAMOyToJbHON MOTEHIIMAIBHON IME IMHUPUHOU £ ¢ aOCOIIOTHO HEMPOHUIIAEMBIMH CTEHKaMU
(0<x<0) HaxomuTCcsl YacTUIla B OCHOBHOM COCTOSHHH. HaliTm BepOSATHOCTH WMECTOHOXOX]IE-
HUS DTOH yacTulbl B oonactu Y4 € <x<¥% ¢.
5.0npenenuteMaccy m u30TOHA 13| , MMEIOMIEro aKkTUBHOCTHL A = 37 I'bk.

6.B ogqHoM akTe nmeneHMs sApa ypaHa 235 ocBOGOKIAETCS sHeprus 200 MbsB. Omnpene-
JUTh:1) SHEPruro, BBLAEISAIOLIYIOCS pu pacrniage BCEX sanep 3TOTO nu3orona
ypaHa Maccoi m = 1 KT; 2) maccy KaMEHHOI0 yriis c
yIEIbHOU TernoTol cropanus = 29,3 MJIx/Kr, 5KBUBAJICHTHYIO B TETUIOBOM OTHOIIEHUU |
KT ypaHa 23U,

7. Mennbiit obpasen Mmaccoit m = 100 r Haxonutcs npu temneparype T1 = 10 K. Onpenenutsb
teroty Q, HeoOXoaAMMYIO Ui HarpeBaHus oOpasua go temmepatypbl 12= 20 K.
MoXHO NpUHATH XapaKTepUCTUYECKYIO0 Temiepatypy Op mnsa meau pasHoit 300 K, a
ycaoBue T <<@®pcuuTarh BBIITIOIHEHHBIM.

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

KontponbHast padora Ne 6.
Bapuanr 4.

1. Bo ckonbKko pa3 u3MeHUTCs nepuo 1’ BpalleHUe dJIEKTPOHA B aTOME BOJIOPO/Ia, €CITU TPU Mepexo-
Jie B HEBO30YKJICHHOE COCTOSIHME aTOM M3JIy4ri (POTOH ¢ AJTMHON BOJIHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYEHUSX KHHETHYECKON dHepruu 7 3JIeKTpOoHa OMMOKa B ONpeIeIeHHH 1e0pOnIeBCKO
JUTUHBI BOJIHBI ATIO HEPEIATUBUCTCKOM opmyrie He npesbimaeTr 10%?

3. Anbpa-yacTuma HaXOAUTCI BOECKOHEYHO TIyOOKOM, OJTHOMEPHOM, MPSIMOYTOJIbHOM
NOTEHUHMAIbHOM sl[UKe. MCroab3yss COOTHOLIEHUE HEONpPEeIeJIeHHOCTeH, OLlEHUTh HIUPUHY
{ smuKa, eClIiM U3BECTHO, YTO MUHUMAJIbHAS YHEPTUS o-4acTUIbl Emin = 8 MaB.

4. Yactua B OECKOHEUHO TITyOOKOM, OJJHOMEPHOM, IMPSIMOYTOJIbHOM IOTEHLHATbHOM SIIHUKE
HAXOJIUTCSl B OCHOBHOM COCTOSIHMH. KakoBa  BepOATHOCTh W OOHapy>KEHHS YacTHIBI B KpailHei
YEeTBEPTH SAIMKA?

5. HaifTu cpelHI00 MPOI0DKUTEIHHOCTh )XKU3HH T aTOMa PaJHOaKTHBHOTO HM30TOINa KOOaibTa
so Co.

6. MomHocTh P nBUTaTENs aTOMHOTO cynHa coctaBiusieT 15 Mar, ero KIIJ panen 30%. Ompe-
JIEIIATh MECSTYHBIA PAacXo/ SACPHOTO TOPIOYETro MpH PadOTe ITOTO JABUTATEINS.

7. cnonp3ysi KBAaHTOBYIO TE€OPUIO TEMJIOEMKOCTH DHWHIITENHA, onpeaeanTh KodhPUIHEHT
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTtayuie amoMuHus. IlpuHars i amoMuHus O =
300 K.
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8. MeTanibl TUTUH U HUHK NPUBOAAT B COMPUKOCHOBEHHUE JIPYT C IPYroM mpu temieparype 7'
= OK. Ha ckoJIbKO M3MEHHUTCS KOHIIEHTpAIHs JJICKTPOHOB MPOBOAMMOCTH B muHKe? Kakoit u3
ATUX METAJUIOB Oy/AeT UMeTh 0oJiee BHICOKUNA MOTEHIIMAI.

KonTponsnas padora Ne 6.
Bapwuanr 5.

1. Ha ckosibKO M3MEHMIach KMHETHYECKasi SHEPIus 3JEKTPOHA B aTOME BOJOpOJA IPU HU3IyYEHUU
aToMoM (OTOHA C JUTMHOHN BOJHBI A = 435 HM?
2. U3 xaTtonHoi TpyOku Ha auadparmy ¢ y3KOH IpsIMOYTOJIbHOM LIEIbI0 HOPMAJIBHO K IIOCKO-
CTU auadparMbl HampaBlieH MOTOK MOHOPHCPIETHUECKHUX AJIEKTPOHOB. ONpeaeiauTh aHOIHOE
HalnpsiKeHue TpyOKHU, €Clii U3BECTHO, YTO HA 3KpaHe, OTCTOSLIEM OT ILeJU Ha PACCTOSIHUM €
= 0,5 M, mupuHa HeHTpanbHOTO AudpakuuoHHOTO Makcumyma Ax = 10,0 mxm. Iupuny
brmenun npubate paBHoir 0,10 mm.
3. CpeznHee BpeMs KU3HH aTOMa B BO30YKIEHHOM COCTOSTHUH cocTaBiseT A t= 108 c.
ITpu mepexone aTomMa B HOpPMaJIbHOE COCTOSIHUE MCIycKaeTcss (OTOH, CpEIHss UIMHA BOJIHbI
koroporo paBHa 600 HM. OLEHUTh MUPUHY AAM3ITYYaEMON CIIEKTPAIIbHOW JIMHUM, €CJIM HE MPOMC-
XOJIUT €€ YIIUPEHHUs 3a CUET APYTHX MPOIECCOB.
4. BomHoBasi (hyHKIUSI, OMMCHIBAIOIIAS ABIKCHUE 3JICKTPOHA B OCHOBHOM COCTOSIHMHM aTOMa BOJO-
poja, MMeeT BUJ

(p(r) - A-r/ao’
rae A - HekoTopas nmoctosinHas; AQ - nepBblii O0poBckui paaunyc. HailTu nias ocHOBHOTO co-
CTOSTHUS aTOMa BOAOpOaa HanboJiee BEPOSTHOE PACCTOSHHUE JIEKTPOHA OT spa.
5. CueTuuK o-4acTHI, YCTAaHOBJIEHHBbINH BOJM3U paJUOAKTUBHOI'O M30TONA, IPU NEPBOM HU3Me-
peuun perucrpupoBan Ni= 1400 wyactur B MHUHYTY, a yepes Bpems t= 4 u -
toinbko Nz = 400. Omnpenenuts nepuoj nonypacnana 71/2 U30Torma.
6. CunTas, 9TO B OHOM aKTe JeleHHs sapa ypaHa 2°U  ocBoboxkgaercs smeprus 200 M»dB,
ONpENeIUTh Maccy m  3TOr0  M30TOMNA, IOABEPruIerocs  JEJICHUI0 Opu  B3pbIBE
aToMHOH GOMOBI ¢ TpOTHIOBBIM SKkBHBameHToM 30-10° kr, ecnm TemnoBoii SKBUBANEHT TPOTUIA
gpaBeH 4,19 M]Jx/kr.
7. HaliTu OTHOLIEHUE CpEeHEW DSHEPIUU (Exp> JIMHEMHOTO OJJHOMEPHOrO OCHMIISATOPA, BBI-
YUCJIEHHOM II0 KBAaHTOBOM TEOpPUU, K DHEPIrUHU <(Exp TAKOrO0 K€  OCHUILIATOPA,
BBIYMCJIEHHONW IO KJIACCUYECKON TeopuH. BhrumciieHne mpous3BeCcTH ISl IBYX TEMIIEpaTyp:
1) T=0,10g; 2) T=0g, rae O - XapakTepUCTHYECKas TeMIeparypa OHHIITEHHA.
8.ComporuBnenne Ri1 p-n-miepexona, HaXOISMIEToCs MO MpsiMbIM HanpsbkeaneM U— 1 B, paBHO
10 Om. OnpenenuTs conpoTuBieHrne Renepexosa npu oOpaTHOM HaIPsIKEHHUH.

KontponbHast pabora Ne 6.
Bapuanr 6.

1. B kakux npeaenax AL H0JKHA JI€XKATh JJIMHA BOJIH MOHOXPOMAaTHYECKOTO CBETA, YTOOBI IIPU BO3-
Oy»KJIeHMH aTOMOB BOJIOpPOJia KBAHTAMU 3TOTO CBETA pajinyc n OpOUTHI 3JIEKTPOHA YBEIHUWIcs B 16
pas?

2. IlpotoH o0namaer KMHETUYECKOW sHEpruei T =1 x3B. Omnpenenuts AONOTHUTEIBHYIO
sHepruto A7, KOTOpy0 HEOOXOJUMO €My COOOIIMTH JUIsi TOro, 4TOOBI JJIMHA BOJHBI AJlE
bpoiinsg ymenbmuiach B Tpu pasa.

3. Jlns mpuOIMKEHHON OIICHKH MUHHMAIBHOW SHEPTUH 3JICKTPOHA B aTOME BOJOPOJa MOXHO TPEJI-
MOJIOKHTh, YTO HEONPEAENEHHOCTh Al paguyca I 3JIEeKTPOHHONH OpOMTHI M HEONpPEAECIeHHOCTh Ap
UMITYJIbCA p 3JIEKTPOHA Ha TaKOW OpOUTE COOTBETCTBEHHO CBS3aHBI ClEAyIOIIUM oOpazom: Ar
= ru Ap = p. Ucnonb3ys 3TH CBSI3H, @ TAK)KE COOTHOLIEHUE HEONPENEIEHHOCTEN, HATH 3Haue-
HUE paauyca 3JEeKTPOHHON OpOUTHI, COOTBETCTBYIOLIETO0 MUHUMAJILHOM SHEPrUu 3JEKTPOHA B aTo-
M€ BOJOpOAa.
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4. YacTuua HaxOJIHUTCA B OCHOBHOM COCTOSIHUU B NPSIMOYTOJIbHOH siMe mmpuHoil £ ¢ abco-
JIOTHO HENPOHULAEMBIMM CTCHKaMHU. BO CKOJIBKO pa3 OTINYAIOTCA BEPOSTHOCTU MECTO-
HaxO0>KJICHMS 4acCTULbl: @) - KpailHel TPeTU U @, - B KpallHEN 4eTBEPTH sAIUKa?

5. Bo cKOBKO pa3 yMEHbUIMTCA aKTUBHOCTh M30Toma 32 P yepes Bpems  t= 20 cyr?

6. lpu nenenuu sgpa ypama 2°U mon JeHCTBHEM 3aMeIEHHOTO HEHTpoHa 06pa30BaIUChOCKOII-
KM C MaccoBbiIMU uyuciaamu M1 =90 wu M; = 143. Onpeaenutb 4YUCIO HEUTPOHOB, BbIJIECTEB-
MIMX U3 AApa B TaHHOM aKTe jaeneHus. OnpeaenuTb SHEPTUIo0 U CKOPOCTh KaXKI0To U3 OCKOJIKOB, €c-
JU OHU pa3leTaloTCs B MPOTHUBOMOJIOKHBIE CTOPOHBI U UX CyMMapHasi KMHeTH4eckas sHeprusi T
paBHa 160 M»aB.

7. 3Has, yro ;s anmasa ®p = 2000 K, BEIMUCIUTE €T0 YICIBHYI TEIJIOEMKOCTh IPU TEM-
neparype 7 =30 K.

8. Haiitn munumManbHyto sHeprut0 Wmin HeoOXoqumyo 1t 00pa3oBaHus Mapbl 3JEKTPOH — JbIp-
ka B kpuctamie CaAs, ecinu ero yjaedabHas MNPOBOAMMOCTb yu3MeHsercs B 10 pa3 mpu

n3MeHeHuu Temmnepatypsl oT 20 go 3°C.

KontponbHas padora Ne 6.
Bapuanr 7.

1. B ogHO3apsiAHOM HOHE JIUTHS DJIEKTPOH TIEPEIIel ¢ YETBEPTOTO SHEPreTUIECKOr0 YPOBHS Ha BTO-
poii. OnpenenuTsb JUIMHY BOJTHBI A U3JIYYEHHUS, UCITYILICHHOTO HOHOM JIUTHSI.

2. Onpenenuth IIWHBI BOJH A¢ bpoilns a-4acTHIBI M MPOTOHA, NPOMIEIIINX OJUHAKOBYIO
YCKOPSIOIYI0 pasHOCTh nmoTeHnuanos U= 1 kB.

3. MOHORHEPreTHYEeCKHiA  ITyYOK 3JICKTPOHOB BBICBEUMBACT B IICHTPE dKpaHa dJIEKTPOHHO-ITYYCBOH
Tpy6Kku maTHO pamuycoM I~ 107 cm. ITomb3yschk COOTHOIIEHHEM HEOIpeIeIeHHOCTEl, HAllTH, BO
CKOJIBKO pa3 HEONPEIEICHHOCTh AX KOOpAMHATHI AJIEKTPOHA HA DKpaHE B HANPABICHHUH, MEPICH-
JMKYJISIPHOM OCH TPYOKH, MEHbIIIe pazmepa I nsaTHa. [yuHy LajgekTpoHHO-ITyueBol TpyOKH MPHHSTH
paBnoit 0,50 M, a yckopsitoiiee 1eKTpoH Hanpspkenne U— paBubiv 20 kB.

4. BoxHoBasi (DyHKIIMS, OMUCHIBAIONIAs JBUWIKEHUE SJICKTPOHA B OCHOBHOM COCTOSIHUM aTOMa
BOZIOpOJA, WUMEET BUJ

v (r) — Ae-l’/ao1
rae A — HeKoTopas MOCTOSIHHAS; o — NepBbId bopoBckuit paanyc. HailTu 1711 OCHOBHOTO COCTOSIHUS
aToMma BOJIOpoJa 3HadeHue <F> KyJToHOBCKON CHIIBI.
5. Ha CKoJbKO MNpOLEHTOB YMEHBIIUTCA aKTUBHOCTb M30TomNa upuaus 921r 3a Bpems t =
15 cyr?
6. SAnepuas peakmus 14N (a, p) 1O BbI3BaHA a-yacTHIleH, 0ONaNaBIIeH KHHETHYECKOH SHepruei T,=
4,2 MbB. Onpenenuth TEIUIOBOH 3((HEKT ITOM peaklny, €CI MPOTOH, BEUICTEBIINHN MO YIIIOM %
= 60° K HanpaBJICHUIO JIBIKCHHSI 0-YaCTHIIBI, TOJYYMJI KHHETWYECKyro sHepruto 1 = 2M»dB.
7. Monspnas temoemkocts Cpcepedbpa npu temnepatype 77 = 20 K okazanaces paBHo# 1,65
Jx/(Mmonp-K). Beluucinute mo 3HAYCHHIO TEIMJIOEMKOCTH XapaKTEPUCTUUECKYIO TeMmIepa-
Typy ®p. Ycuosue T <« ®p CUUTATH BBINIOJIHEHHBIM.
8. ConpoTusnenne Rikpucranna PbS mpm Temmepa Type t1 = 20°C pasro 10* Om. Ompene-
JUTH ero conpoTuBieHue Renpu temnepatype t2 = 80°C.
KonTponsnas padora Ne 6.
Bapmuanr 8.

1. DnexTpoH B aTOME BOAOPOAa HAXOIUTCS HAa TPETHEM dHEPreTHYECKOM ypoBHE. OnpeaenuTh KuHe-
Tryeckyro 7, moreHunanpHyo [1 1 nonHyro £ sHepruro 35ekTpoHa. OTBET BBIPA3UTH B 3JIEKTPOH
BOJIBTAX.

2. DnekTpoH oOnamaer kuHeTwdeckod  osHeprmeid 7 = 1,02M»aB. Bo ckompko pa3 wu3Mme-
HUTCS JUIMHA BOJHBI J1¢ Dpoins, eciaum KUHeTHYecKas HHeprus [ 3JEeKTPOHAa YMEHBIIHUTCS
BIBOE?
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3. CpenHee BpeMs Ku3HH At aToMa B BO30YKIEHHOM COCTOSHUM cocTaBiseT okojo 1078 c. Ipu
nepexojle aromMa B HOPMalIbHOE COCTOSHME  HCIyckaeTcs  (POTOH, cCpeaHss  JUIMHA
BOJIHBI <A> KoToporo paBHa 400 HM. OLEHUTh OTHOCHTEIBbHYIO MIMPHUHY AA/AM3Ty4YaeMoil criek-
TPaJIbHOM JIMHUM, €CIIM HE IPOUCXOIUT YIIUPEHUS JIMHUU 32 CUET JPYTUX IIPOLECCOB.

4. DNEeKTPOH HAaXOJUTCS B OECKOHEYHO IIyOOKOM, OJHOMEPHOM, IPSIMOYTOJBHOM MOTEHIHAJb-
HOM siluKe mupuHoi €. B kakux Toukax B mHTepBasie 0<X<{ MIOTHOCTU BEPOATHOCTH HAXOXKJe-
HUS JJIEKTPOHA HA BTOPOM M TPETHEM SHEPreTUUYECKUX YPOBHSIX OJUHAKOBBHI? BBIUMCIUTH ILIOT-
HOCTb BEPOSITHOCTH AJI 3TUX TOYEK. Pelienne nosicHUTh rpagukom.

5. Onpenenuth uncio Nsgep, pacnagamiuxcs B TedyeHne Bpemenu: 1)t: = 1 muH;

2)tz =5 cyT, - B paguoakTHBHOM u3otomne ¢pocdopa 32 P maccoit m = 1 mr.

6. Onpenenuth TerIoBbie IPHEKTHI CIECTYIONINX PEAKIIHIA:

"Li(p,n)Be u °0(d,a) N.
7. Beruncauts (1o [lebaro) yneapHyO TEIUIOEMKOCTh XJIOPUCTOTO HATPHS MPHU TEMIIEpaTy-
pe T = Op/20. YcnoBue 7 <<Op CUNTATHh BHIIOJHCHHBIM.
8. KakoBo 3nauenue sneprun @epmMu € y 3JE€KTPOHOB MPOBOJUMOCTH JIBYXBAJICHTHON Menu?
Bripa3uts snepruto @epMu B JHKOYISIX U 3JIEKTPOH-BOJbTaX.
6. Ha metamumyeckyro MiacTUHy HalpaBiIeH MOHOXPOMAaTHUYECKHH My4OK CBETA C YaCTOTOU V =
7,3 - 10* I'u. Kpacnas rpanuna Ao ¢potodrddexra a1 JaHHOTO MaTepuana pasHa 560 HM. Omnpe-
JeNTUTh MAKCUMAJIbHYIO CKOPOCTD Umax()OTOIJIEKTPOHOB.
7. ®oton c¢ oaHeprueir €1 =0,51 MsB mnpu paccesHMM HACBOOOJHOM HIIEKTPOHE MOTEPSII
MOJIOBUHY CBOCH AHeprun.OnpeneinuTh yroji paccesHus & .
8.Ha 3epKanpHYI0 MOBEPXHOCTh MIOMAAb0 S = 6 cM? MafaeT HOPMANbHO MOTOK H3TydeHus d, =
0,8 Bt. Onpenenuth naBieHUE p U CUITY JlaBlieHHUs1 FcBeTa HA 3Ty MOBEPXHOCTD.

KonTponsHas padora Ne 6.
Bapwuant 9.

1. ®oToH BHIOMBaAET U3 aTOMa BOJIOPO/IA, HAXOAALIEr0Cs B OCHOBHOM COCTOSIHUH, 3JIEKTPOH C KHUHE-
tudeckoii sHeprueit 7 = 10 3B. Onpenenuts 3Hepruto € GoTOHA.
2. Kunetnueckas sHeprus T 57I€KTPOHA PaBHA yABOCHHOMY 3HAYEHHIO €r0 SHEPTHU MOKos (2 MoC?
). BeruucauTs q1uHy BOJTHBI A 1e Bpoilns 11 Takoro 3iaeKTpoHa.
3. 1015t TpUOIKEHHOW OLIEHKH MUHUMAIIBHOM SHEPTUH 3JIEKTPOHA B aTOME BOJIOPO/Ia MOXKHO TIPENIO-
JOXKUTh YTO HeompesaeneHHocTh [Ir panuyca 2 371€KTpOHHOW OpOMTBHI M HEONpENeIeHHOCTh Ap UM-
MyJIbCa p DJEKTPOHA HA TaKOW OPOUTE COOTBETCTBEHHO CBSA3aHBI CIEAYIONIUM 00pa3oM- 4e ~ 2 U
Ap «p. Vcnonb3ys 3TH CBSI3U, a TAKXKE COOTHOLIEHUE HEONPEAEIECHHOCTEN, ONPENEIUTh MUHUMAIIb-
HOE€ 3HaYeHUE FHEPTUH 1,,mdJEKTPOHA B aTOME BOJIOPOAA.
4.BonHoBas (pyHKIMsI, OMUCHIBAIOIIAs IBUKEHHUE JIEKTPOHA B OCHOBHOM COCTOSIHMM aToMa BOJIOpO-
J1a, UMEET BUJ]

l//(r) — Ae‘”‘m,
rae A — HeKoTopas MOCTOSIHHASA; o — NepBbId bopoBckuit paanyc. Hailtu 1711 OCHOBHOTO COCTOSIHUS
aToMa BoiopoJa cpeanee 3HaueHue <[ moreHnuaibHON SHEPTUN.
5.3 kaxaoro MWJUIMOHA AaTOMOB pPaJAMOAKTHUBHOIO M30TOIA KaXAYI0 CEKYHAY pacragaeTcs
200 aromoB. Onpenenuts nepuo noaypacnaga 7' /2 HU30ToOIA.
6. OmpenenuTts CKOPOCTH IPOAYKTOB peakimu °B (n,a)'Li, mpoTexatomeii B pesyabTaTe B3aHMO-
JEHCTBUS TEIIOBBIX HEMTPOHOB C MOKOALIMMHUCS ]IpamMu Oopa.
7. Berunciauth no teopuu [lebas TermioeMkocTh IMHKa wMaccod M= 100 r mpu Temmneparty-
pe 7=10 K. IlpusHATH WIS IIUHKA XapakTepUCTUYECKYyIO TemiepaTypy /[ebas ©Op = 300
K wn cunrare ycinoBue 7<<@®p BBINOJIHEHHBIM.
8. Ilpssimoe  Hampsbkenue U,npuioxkeHHoe K p-n-iepexoay, paBHo 2 B. Bo ckoibko pa3
BO3pacTET CHJIa TOKA Yepe3 Mepexoa, eCiIu U3MEHHUTh Temmnepatypy ot T1= 30

Kputepun oueHku:
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— 3a [IPAaBUJIbBHOC PCIICHUC OHHOﬁ 3ala4yu CTYACHT I1OJIy4acT ABa Oaina.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

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

Bropoii cemectp
Bormpocs! k 1 py6exHoit arTectauuu

IlocTynarenbHOE JBUKEHUE.

BpamarenbHoe 1BHKEHHE.

3aKOHBI TMHAMUKHU.

JlvHamuKa BpanaTeabHOro IBUKEHHUS.

3aKOH BCEMUPHOTO TATOTEHUS.

Cunel TpeHus.

Pa6oTa. MomtHoCTh. DHEpPTrHs.

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

MexaHuka )KUAKOCTH U rasa.

OMnupudeckue (ONnbITHBIC). 3aKOHBI UACATLHOTO rasa.
OCHOBBI KHHETUYECKOW TEOPUH UJI€ATTbHBIX Ta30B.
SIBnenue nepeHoca.

BHyTpeHHss 3HEPTHS UACATBHOTO rasa.

TermnoeMKoCTs.

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

Kpyrogoii pouiecc (uuki). Bropoe Hayano TepMoIuHaAMUKY.

Bormpocst ko 2 pyOexHol aTTecTaluu

3aKoH COXpPaHCHHA SJICKTPHUICCKOI'O 3apsaa. B3aHMOHeﬁCTBHC 3apsa10B.

DnekTpuueckoe nose. HanpsskeHHOCTh JIEKTPUUECKOTro MOJIs.
Pa6ota. [loreHnman u HanpsHKCHUE.

DnekTpoeMKocTh. [1mockuii KoHIeHcaTop.

[TpOBOAHMKY ¥ U30JATOPHI (AUIIEKTPUKH) B AIEKTPUUECKOM TOJIE.
CerHeToaNeKTpUKH.

[Tee3onnexTpuyeckuii 23PQexT.

Cwiia ¥ TJI0THOCTH TOKA.

Toxk B MeTajuIax M CIuiaBax.

Toxk B 2JIEKTpOIUTAX.

Toxk B raszax.

DIIEKTPUUYECKHI TOK B BAaKyyMe.

TepMoaneKkTpuyecKue ABICHUS U UX IPUMEHEHHUS.
MarunuTHOE 1oJIe ¥ €r0 XapaKTePUCTUKH.

3akoH AMIiepa.

JlelicTBME MArHUTHOTO TIOJIS HA JBHXKYILIAMCS 3apsil.

Pabora no mepemenieHn0 TPOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.
DneKkTpoMarHuTHas UHAYKIWsA. CaMOUHTYKITHS.

MarsuTHbIE CBOKCTBA BEILIECTBA.

["apmonnueckue koneOaHus.

MexaHnueckre TapMOHHYECKUE KOIeOaHusl.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

CBOOOIHBIE 3aTyXaOIINE U BBIHYK/IEHHBIE KOTIeOaHusI.
MexaHu4ecKne 1 AJIEeKTPOMArHUTHBIE BOJTHBI.
PacnpocTpanenne MexaHMYECKUX BOJIH B YIPYTUX Cpeaax.
VYpaBHenue Oerymeit BOIHbL. Da3oBasi CKOPOCTb.

3BYK.
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39. Un¢pa3Byk u yIbTpas3ByK.
40. DneKTpOMarHuTHBIC BOJTHBI.
41. OcHoBHBIE cIOCOOBI MOTYYCHHS U IPUMEHEHHUE IEKTPOMArHUTHBIX BOJIH.

RBRooo~NoOR~wNE

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

RRoOoo~NoO WD E

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

Tperuit cemectp
Bompocs! k 1 pybexxHol aTTecTanuu

Ornrtuka.

doTomeTpus.

OCHOBBI T€OMETPUYECKOM ONTHKU.
BonHoBEbIE cBOlCTBA CBETA.
Wutepdepennus ceera.

Judpakuus cBeta.

B3aumopencTBue 31€KTPOMAarHUTHBIX BOJIH C BEILIECTBOM.
[Tornomenue ceera.

ITonspusanus ceera.

3akonsl Maitoca u bprocrepa.

JIBOWHOE JTy4enpesoMIICHUE.

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

3akoHsbl BHemHero ¢potodddekra.
JlaBiieHue cBera.

['unoresa ne bpoitns.
KopryckynsipHO-BOTHOBOM TyaJiu3M AJIEKTPOMATHUTHOTO U3JTYYCHHS M YaCTHUIl BEIIECTBA.
[Tpunnun HeonpeneneHHocTH I elizenOepra.
BonnoBas pyHkius.

VYpasuenue llIpeaunrapa.

Bomnpocs! ko 2 pyOexHOI arTecTauu

Mognenu aroma Tomcona u Pesepdopaa.
[Toctynate! bopa.

CriekTp u3Iy4yeHHus aToMa BOJOpOa.
DNEeKTPOH B BOJAOPOAOIIOA00HOM aTOME.
KBanTOBBIE UnCIHa.

®epmuonsl 1 0030HbI. [Ipunnun [aymou.

PacnpeﬂeneHI/Ie 9JICKTPOHOB B aTOMC IO COCTOAHUIO. HepI/IO,I[I/ILIeCKaSI CUCTEMA DJICMCHTOB.

PeHTreHoBckue CrieKTphl.

Monekyinbl. HekoTopble onTuueckre cCBOMCTBa MOJIEKY.
OrnTrueckre KBaHTOBBIE TeHepaTopshl. (JIazepsr).

CocraB saep aTOMOB.

B3anmoneiicTBre HYKIIOHOB | TIOHATHE O SITICPHBIX CHIIAX.
JledekT Macchl ¥ SHEPTHUS CBS3M siipa. Y CTOMYUBOCTD SIIIEP.
PaanoakTMBHOCTB.

3aKOH paIMOAKTUBHOTO pacraja.

[IpaBusno cMmemenus mpu paanoaKTUBHOM pacmaje.
OCHOBHBIE TUIIBI /IEPHBIX PEAKIIAMN.

Peaxnus nenenus Tsokenbix siaep. Llennas saepHas peakius.
TepMmosinepHas peakuust (peakiusi CHHTe3a ep).
DneMeHTapHbIC YaCTHUIIHI.
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10

UeTBepThlii ceMeCTp.
Bomnpocs! k 1 pyOexxHoit aTTecTanuu

AKOHBI T€OMETPUYECKOM ONTUKH. [IosIHOE OTpaxkeHue cBera.
3epkana. Tonkue auH3bl. DopMmysia JIUH3bI
®oromerpusi. OCHOBHBIE (OTOMETPUICCKUE BEIIMYMHBI U UX EAHMHUIIBL.
SBnenue untepdepenuu ceera. Murepdepenuns B Tonkux mieHkax. Komsia HeroToHa.
SBnenne nudpakuuu. [Ipunnumn [tolirenca - dpenens
Merton 30H @penens. Audpakaus OpeHens.
Hudpakmum Opaynrodepa Ha ofHOH 1IeNIM U HA AUGPAKIIUOHHON PEIISTKH.
Judpakiust peHTTeHOBCKUX JTy4del Ha KpUCTaJUIaX.
[Tonspuzanus ceeta. [lonsipuzatopsl 1 aHATU3aTOPHI.

. AHanu3 noiasipU30BaHHOrO CBeTa. BpaleHue miockocTH MoJspu3aluu.

. SIBneHue nucnepcuu cBeTa.

. Ilornomenue cBera.

. Oddekt Jomnepa.

. D¢ ekt BaBuosa - UepeHkona.

. TenmoBoe n3nyudenue

. 3aKOHBI PAaBHOBECHOT'O TEIJIOBOTO U3TyUYEHUS.

. I'mnoresa I1nanka. ®opmyna [lnanka

. KBanT usnydenus. DHeprus KBaHTa U3ITyUCHHUS.

19. ®orornexrpuyeckuii 3pdext. 3akonsr CTonerona.

20. YpaBuenue DitHmITeliHA 1715 BHENIHETo (GoTodddekra.

CoNoORrwWNE

PRERPRRPRRERRREE
CO~NO O~ WNEO

Bormpocsl ko 2 pyOexxHOU aTTecTanuu

. Macca u ummynbsc ¢oTtoHa. JlaBneHue cBera.

. O dext KomnroHa.

. Bonna ne- bpoitns.

. CooTHoleHus HeomnpeaeneHHocTe. BomHoBas GpyHKuus.
. YpaBuenue [Ipegunrepa.

. YpaBuenue lllpenunrepa nist cTaqmOHapHBIX COCTOSIHUM.
. TynHenbHbIN 3Q(DEKT.

. IloTeH1IManbHbBIN SIIUK.

. JInHEeNHbI TapMOHUYECKUN OCLIUILIATOP.

. I[BOI‘;ICTBGHHOCTB Hpe)lCTaBJ'IeHI/Iﬁ O IMpUpoJeC CBETA. KOpHYCKyJ'IHpHO' BOJIHOBOM AyaJIn3M.

Mopens aroma Tomcona u Pesepdopna.

11
12

13.
14.

JIuneituatelie cnekTpsl aTOMOB. CIIEKTp aTomMa BOJOpO/a.

. OnbiTel ®panka u ['epua.

MarauTHbIii MOMEHT 3JIEKTPOHA.

[Tpunuun [laynu. DnexTponHbie 06o0ma0uku. [leprnoauyeckas cuctema s3nemeHToB MeHnzenee-

Ba.

15.
16.
17.
19.
20.

21
pe
22
23
Pe

CreKTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTepUCTUUECKHE PEHTI€HOBCKUE, CIIEKTPBHI.
3akoH Mo3nu. Bonopononoo6Hbie CIEKTPHI.

[Ipupona xuMuueckou cBsi3u. MOJEKyIsIpHbIE CIEKTPHI.

EcTtecTBeHHast paAMOAKTUBHOCTh. 3aKOH paAM0aKTUBHOI'O pacraja.

CocraB siapa. HykinoHsl. 3apsia 1 MaccoBO€ YHCIO S/ipa. DHEPTUU U CBSI3U Spa.

. U3otonel, MckyccTBEHHBIE IpEBpalIeHUs A1ep.a- U B-pacnana, y-u3nyuenue. SnepHeie
aKIINH.

. O6osoyeyHas U KanenbHas MOJEIH siipa.

. Henenue snep. Llennas peakuus. SnepHple peakiiny Ha TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
aKLMs CUHTE3a, MpobJiieMa ynpaBiasieMoro TepMOSIIEPHOTO CHHTE3A.
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24. OdynnameHTaIbHBIC B3auMoieicTBrs. Kiaccupukanus 21eMeHTapHBIX YaCTHII.

25. B3auMoaencTBUE AIEMEHTAPHBIX YaCTHUIl U 3aKOHBI COXpaHeHUs. YacTUIIbl 1 aHTUYACTUIIBI.
26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue yqm.

27. ®yHnaMeHTaIbHbIE YaCTHIBI. YacTUIIBI-YUYaCTHUKHU U YaCTHUIIBI-IEPEHOCYNKU B3aUMO/IEH-
CTBHUM.

Kpurepuu onenku:

- ecniu BeImosiHeHO 100% 3amanus, To cTyneHT norydaet 20 6asios;
- €CJIM BBITIOJIHEHO 75% 3a7aHus, TO CTyACHT MojaydaeT 15 6auios;
- eciiu BeImosiHeHO 50% 3amaHust, TO CTyAeHT noiydaer 10 6amios;
- €CJIM BBINIOJIHEHO 25% 3a/1aHus, TO CTYJICHT MoIy4aeT 5 0aos;

- C€CJIM BBIIIOJIHCHO MCHEC ZS%SaﬂaHI/IH, TO CTYACHT I10JIy4acT 0 6amnoB.
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Ilpunoscenue 3
3a4€THO-d)K3aMeHaIlMOHHbIe ONJIeThI

MI/IHI/ICTEPCTEEO HAVYKU U BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POSHEHCKUNU I'TOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 1
mucturuHa: «duzuka» (1 u3 3)
1. Onucanue aBukeHus Ten. TpaekTopus, epeMeleHnue U MPONJeHHbBIN My Th.

2. YpasHenue Ban-nep-Baanbca 11 peanbHbIX ra3os.
3. Beruncauts paboTy, COBEpIIaeMyro Ha MyTH S = 12 M CHJI0M, paBHOMEPHO BO3PACTAIOIICH C TPOK-

JEHHBIM paccTosiHueM, eciu B Havaie mytu cuia F(0) = 10 H, B konne mytu F(s) = 46 H.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]éO HAVYKHU U BbICHJEFp OBPA3OB/§HH§I POCCHI7ICI§OIZ OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHbBIM HE®TSAHOU TEXHUYECKM YHUBEPCUTET
UMeHH akajeMuka M. /. MunoHIuKoBa

DK3AMEHAILIMOHHBIN BUAET Ne 2
mucturnHa: «dusukay (1 u3 3)

1. Cxopoctb, yCKOpEeHHE.
2. N3ortepmel Ban-nep-Baanbsca. XKunkas u razoobpasnas ¢asel. Haceimennsiii nap. Kpurnueckast

TeMIepaTypa.
3. Kamens OpormeH BBepx moj yriaoMm o = 60° k mmockoctr ropuzoHTa. KuHeTndeckast SHepTus Kam-

HS B HauainbHBI MOMEHT To = 20 [x. Onpenenute kuHeTnueckyto T u nmoteHuuanbayo U sHeprun
KaMHS B BBICIICH TOYKE €ro TPAeKTOPHUH.

3aBenyromuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBIC]_LIEFUO OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKHU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIIUKOBa

DK3AMEHAILIMOHHBINA BUJET Ne 3
mucturuHa: «duzukay (1 u3 3)
1. YrioBble CKOPOCTh M YCKOPEHHUE U UX CBSI3b C COOTBETCTBYIOIIUMU JTMHEHHBIMHU XapaKTepPUCTHKA-

MH.
2. 3akoH MakcBenna AJIA pacClipeaciIiCHUA MOJICKYJI HACAJIBHOTO Ira3a 1o CKOPOCTAM U SHEPIrUusdM TCII-

JIOBOTO JIBUKEHHUSL.
3. Konbkobexern Maccoit my = 60 Kr, cTos Ha JIbAy, OpOCHII sIIpO Maccoil mz = 5 KI' U BCJIEACTBHE

OTJIa4yM TIOKATUJICS Ha3aJ co CKOpocThio L1 = 1 M/c. Onpenenuts paboTy A, coBepiIaemMyro npu Opo-

CaHMH sizpa.

3aBenymomuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]éO HAVYKU N BBICHJEFP OBPA3OB/§HI/IH POCCI/II71CI§OI71 OENEPALINUN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuinoHIuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 4
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nucuuruinHa: «Puszukay (1 u3 3)
1. ITpunuun unepimu [Nanunes. UnepuuainbHble CUCTEMBI OTCYETA.

2. XapakTepHble CKOPOCTH MOJIEKYII.
3. [IBa rpy3a maccamu m1 = 10 Kr 1 mz = 15 Kr moaBenieHbl Ha HUTAX JIJIUHON | = 2 M Tak, 4TO Ipy3bl

COTIPHUKACAIOTCSI MKy co00i. MeHbIHi rpy3 ObLT OTKJIOHEH Ha yroi o = 60° u BemymeH. Ha ka-
KYI0 BBICOTY h mogHUMYyTCs 00a Tpy3a mocie yaapa? Y ap rpy30B CUUTATh HEYIIPYTUM.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUSI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MuimnoHImukoBa

DK3AMEHALVOHHBIN BUJIET Ne 5
mucturuHa: «dusukay (1 u3 3)

1. Bropoii 3akoH HetoTona. Mexanndeckue cuibl. [Ipumepbl 1 cBOHCTBa MEXaHUYECKUX CHUJI: CHIIA
TSKECTHU U BEC, CUJIa YIIPYTOCTH, CHJIa TPEHUS, CUJIa COMTPOTUBJICHUS CPEIbI.

2. OnsiT lITepHa no npoBepke pacnpeneneHus Makcsesia.

3. [IpousBoast KyOUKHM Jiba, XOJOAMIBHUK 3a0pajl U3 MOPO3HIBLHON KaMepsl ¢ TeMnepaTypoi -12°C
KOJIMYECTBO Teria, paBHoe 177 xJx. XonoaunbHbiit KodpduuueHT 1’ = 5,7, B KOMHATe TOICPKHU-
Baerca temneparypa 26°C. Haiitu KII/l ycTraHOBKM M OomnpenenuTh, KaKoe KOJIMYECTBO TeIula nepe-
JaHO B KOMHATY, M KaKylo paboTy Hajo 3aTpaTuTh M (QYHKIMOHUPOBAHUS XONOMMIbHUKA. CpaB-
HUTH X0NoAWIbHBIN K03 dunuent u KII/I ¢ ananornyHpiMu BeTUYMHAMU JJ1s X0J0quibHUKa KapHo,
paboTarOLIEro MEXKIY TEMH K€ TEMIIEpaTypaMHu.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB§HI/IH POCCI/H71CI§OI71 OEJIEPALINU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMEHH akajeMuka M. /. MuIInoHIIUKOBa

DK3aMeHalMOHHEBIN OmiieT Ne 6
mucturuHa: «duzukay (1 u3 3)

1. 3akoH coxpanenus umiyJibca. LleHTp macc.
2. 3akoH bonpuMana 15 pacnipeieieHHs 4acTUIl BO BHEIIHEM MMOTEHIUAJIBHOM TI0JIE.

3. Tonkuit crepkens LmHOM 1 = 50 cM 1 Maccoit m = 400 T BpalaeTcsi C yriaoBbIM YCKOPEHUEM € =
3 pam/c? OKOJIO OCH, IPOXOJIAIICH Yepe3 CepeniHy CTEpPKHS MepHeHINKYISIpHO K ero mmmHe. Ompe-
JIETIUThH Bpallarolnii MOMEHT M.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIIET'O OBPA30BAHU ST POCCUNCKON OEJAEPALINU
I'POHEHCKUWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 7
mucrturuHa: «dusukay (1 u3 3)
1. ITpurumn otHOCUTENBbHOCTH ["anumes.
2. Pacnpenenenune Maxkcsema-bonprimMana.
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3. O6py4, OAHOPOIHBIN JMCK M OJHOPOIHBIN IIAP CKATHIBAIOTCA 0€3 MPOCKAIb3bIBAHHS C HAKJIOHHON
MJIOCKOCTH BBICOTOM h = 1 M. Macchl Bcex Ten ¥ uX paanychl paBHbL. KakOBbI KOHEYHBIE CKOPOCTH

Ten?

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /[, MunnmnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 8
mucturiuHa: «dusukay (1 u3 3)

1. PaGota u sHeprus. Kunernueckas 3Heprus. MOIIHOCTS.
2. Cpennue sHEpPrUM KBaHTOBBIX OCHUJUIATOPA U pOTaTOpa. 3aBUCUMOCTh CKOPOCTH XUMUUYECKHUX pe-

aKIMi OT TeMITepaTyphl.
3. Bast maccoit m = 100 kr u paguycom r = 5 ¢cM BpalaeTcsi ¢ 4acTOTol v = 8 ¢cLK HAJIAHAPUYECKOM

MOBEPXHOCTHU BaJla MpUXKaJIM TOPMO3HYIO Konoaky ¢ cusol N = 40 H, nox aelictBueM KOTOpOW Bai
ocraHoBuics yepe3 BpeMs t = 10 c. Onpenenuts K03(pHULIUEHT TPEeHUS.

3aBenyroumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MuimnoHmukosa

Dk3aMeHaMoOHHbIH Onier Ne 9
mucturuHa: «duzukay (1 u3 3)

1. IlorenuumanbHas sHeprus. [loTeHIMaIbHOE 110J1€ CUII.
2. SIBneHus mepeHoca B TEpMOJAMHAMUYECKH HEOIHOPOAHBIX cucTeMax. Kunetnueckas teopus nepe-

HOCa.
3. OHpe,I[CJ'II/ITB KHHCTUYCCKYIO SHCPI'UIO T peHHTHBHCTCKOﬁ YaCTHUIIbI (B CANnHUIIax 1’1’102), €CJIn €C

HMITYJIBC p = mC.

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIIUKOBa

DK3AMEHALIMOHHBIN BUJET Ne 10
mucnumunHa: «Pusukay (1 u3 3)

1. 3akOH coXpaHEHUs SHEPTHH.
2. Muddysus. Bsaszkocts. TemnonpoBoIHOCTb.
3. Pakera IBUXKETCSI OTHOCUTEIBHO 3EMIIN €O CKOPOCThIO L = 0,6 c. Bo CKOIBbKO pa3 3aMeNIUTCS X0

BPEMEHU B paKkeTe ¢ TOUKH 3PEHHs 36MHOI0 HaOIr0qaTessl.

3aBenymomuii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCT@O HAYKU U BBICHIET 9 OBPA3OB1§HI/151 POCCI/II71C1§0171 OEJIEPALINN
I'PO3HEHCKHUU IT'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
uMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

OK3AMEHAIIMOHHBIA BUJIET Ne 11
mucruruHa: «dusukay (1 u3 3)

1. Ycnosus PaBHOBCCHA MEXaHUYECKOH CHUCTEMBI.

2. BpoyHOBCKO€E IBUKEHHUE.
3. TIbUIMHKH, B3BEIICHHBIE B BO3AyXe, MMeoT Maccy m = 1078 r. Bo ckonbko pa3 yMEHBIIMTCS MX

KOHIICHTpAIWs N IpH yBeIu4eHUH BbICOTHI Ha Ah = 10 M? Temmnepatypa Bozayxa T = 300 K.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BBICLUEFQ OBPA3OB1§HI/I}I POCCHPICISOPI OEJIEPALINN
I'PO3HEHCKNU T'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 12
JTUCLHUIIINHA: «DPU3UKA» (1 13 3)

1. MoMeHT uMITyJIbca, MOMEHT CHJIbI. 3aKOH COXPaHEHHUs MOMEHTa MMITyJsibca. CBS3b 3aKOHOB CO-

XPaHEHUs C CHMMETPHUEN CUCTEMBI.
2. Kpyrossie npoueccs! 1 KITJ Termoseix mamus. LHuka KapHo.
3. OnpenenuTh JaBlieHUE P MJI€AJIbHOTO Ta3a MpH ABYX 3HAUYEHUAX TemiepaTypsl raza: a) T =3 Ku

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

3aBenyrouumii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKHU U BbICH.IEFp OBPA3OB1§HI/I5{ POCCHI7ICI§OIZ OEJIEPALIMN
I'PO3HEHCKHU IT'OCYAAPCTBEHHbBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
UMeHH akajeMuka M. /. MuIIHoHIIUKOBa

DK3AMEHAILIMOHHBIN BUJET Ne 13
muctuminHa: «Pusukay (1 u3 3)

1. 3akon BCEMHUPHOT'O TATOTCHUA. 3aKOHBI Kermepa. FpaBI/ITaHI/IOHHHe CHUIJIBI.

2. JlBurarens BHyTPEHHETO CTOPAHMUS.
3. I'a3, 3anumaBmmii o0vem V = 12 1 nox nasienunem p = 100 kIla, Ob11 H300apHO HArpeT OT TEMIIe-

patypsl T1 =300 K no temneparypsl T2 =400 K. Onpenenuts padoty A pacuimpeHnus rasa.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINU
I'POSHEHCKUNU T'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIuKOBa

DK3AMEHAIIMOHHBIA BUJIET Ne 14
nucturuHa: «@usukay (1 u3 3)

1. IIpuHiun 3kBUBaNIEeHTHOCTH Macc. [loreHnman rpaButanoHHOrO noiis. llepBas u BTopas kocMu-

YECKHUE CKOPOCTH.

2. TennoBas MammHa, onTuMusupoBanHas He 1o KIIJI, a mo BIXOAHON MOITHOCTH.

3. Ckonbko MoHagoOUTCs HE(PTH, YTOOBI MOKPHITH IJIEHKOH BCIO BOJHYIO TOBEPXHOCTh 3emiu?

Tommmaa wienkn d paBHa 20 MOJEKYJISIPHBIM CIIOSM, CpeIHss MoJisipHas Macca Hedptr p = 1000
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Kr/Monb, motHocTh Hedtu p = 800 kr/m®. Pagmyc 3emmn Ro = 6400 kM, okeaHbI 3aHEMAOT 2/3
IUIOINAAM TIOBEPXHOCTH 3eMitd. il MPOCTOTHI CUMTATh, YTO MOJIEKYJIbI HePTH UMeIoT hopMy KyOu-

KOB.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHISI POCCHI7ICI§OI71 OEAEPAIINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHHU akazeMuka M. /I, MuimnoHImukoBa

DKk3aMeHaMoOHHbIHA ouier Ne 15
mucturinHa: «dusukay (1 u3 3)

1. OneiT Malikenscona - Mopiu.
2. Bropoe Ha4ano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUUYECKHUI CMBICT.
3. Bo3ayx, 3anumaBmmii 06bemM Vi = 10 1 ipu naBienun p1 = 100 kIla, Obut aqnabaTHYecKu cxaT 10

o0wvema V2 = 1 1. OnpenenuTs JaBieHUE P2 IOCIE CKATUS.

3aBenyomuii kadenpoi Ycnaxmues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA30OBAHSI POCCHI7ICI§OI7I OENEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 16
mucturinHa: «Dusukay (1 u3 3)

1. [IpeobpazoBanus ['anunes u Jlopenia.
2. OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKONU TEOPUH UJ1€aTTbHBIX Ta30B.
3. B pe3ynbraTe KpyroBoro mpoiecca ra3 copepuimi padotry A = 1 J[x u nepenan oxiaaauTeNo Tem-

oty Q2 =4,2 JIxx. Onpenenuts Tepmuueckuiit KI1/ n uukna.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHVSI POCCMI7ICI§OI71 OENEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 17
muctumnHa: «Pusukay (1 u3 3)

1. OcHOBHEBIE 3(1)(1)6KTBI TCOpHUU OTHOCUTCIIBHOCTU: 3aMCIJICHUC BPEMCHU, COKpAIICHUC IJIMHBI, OT-

HOCHUTEJIHBHOCTb OJJHOBPEMEHHOCTU COOBITHM.

2. BeiBox ypaBHenus Knaneiipona - Menaeneesa.
3. I'a3 coepmraer ki Kapuo. Temneparypa oxnagurens T2 = 280 K. Bo ckonbko pa3 yBenmuduTcs

KIIJI nukna, ecnu remneparypa HarpeBatesns noBbicutes oT T1 =400 K no T1" = 600 K?

3aBenymomuii kadeapoii Ycnaxmues P.T.

MUWUHUCTEPCTBO HAVKU U BBICIIET'O OBPA30OBAHU ST POCCUNCKON OEJAEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuidoHIuKoBa
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DK3AMEHAIIMOHHBLIA BUJIET Ne 18
mucrturuHa: «dusukay (1 u3 3)

1. Cnoxenue ckopocreii B CTO. Abepparusi.

2. MonekyIsipHO-KUHETHYECKOE TOJIKOBaHUE a0COIIOTHON TeMIepaTyphl.

3. Touka HaYMHAET ABMXKEHHE MO OKPY>XKHOCTH paguycoM R = 10 m. IIpoitaeHHblii €10 myTh 3aBUCUT
OT BpeMeHHM 10 3akoHy s = At + Bt, rne A = 8 m/c, B = 1 m/c®. Onpenenurs ckopocTh U MOJTHOE

YCKOpEHHEe TOYKHU B MOMEHT t = 2c.

Ycnaxkuen P.T.

3aBenyromuii kagenpoi

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHNS] POCCHﬁCIfOPI OEJIEPALIIN
I'POZHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

ODK3AMEHAIIMOHHBIN BUJIET Ne 19
mucturuHa: «dusukay (1 u3 3)

1. PengaruBucTckue BBIPpAXKCHUA UL UMITYJIbCAa U KUHETUYECKOM OHCPIuu. BzaumocBs3s Maccel u

SHEPIUH.
2. N3otepmuueckuii, n300apHbIi M K30XOPHBIN MPOIIECCHI.
3. Msiy maccoii m = 0,2 Kr noj AeiicTBreM yaapa npuodperaeT CKopocTs L = 15 m/c. JImuTenbHOCTb

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

3aBenywomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOPI OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHH akageMuka M. /. MunoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 20
mucturuHa: «duzukay (1 u3 3)

1. YPaBHCHI/IG AWMHAMHKHU BpallaTCJIbHOI'O ABHMXXCHUA TBEPAOIO TEJIa OTHOCHTCIBHO HGHOHBI/I)KHOﬁ

oCH.

2. AnnaGaTHbIi TIpolecc.
3. Pakera maccoil m = 1 T moAHMMAETCs ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX C YCKOPEHUEM a

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

3aBenyromuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 21
mucturmnHa: «dusukay (1 u3 3)

1. MoMmeHT nHepLuH.
2. Yucno creneHeit cBoOO b, 3aKOH paBHOPACTIPEIEIICHUs] YHEPTHH 110 CTETIEHSIM CBOOO/IBI.

3. OHpe,ZIeJ'II/ITI) HUMITYJIBC CHCTEMBI U3 2-X TCJI, ABMXYHIUXCA BO B3aMMHO IMCPIICHAUKYJIAPHBIX
HaIpaBJIEHUSAX CO CKOPOCTSIMHU L1 = 3 M/C M L2 = 4 M/c; Macchl TelT m1 = Mz = 1 KT.
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3aBenyomuii kadeapoii Ycnaxkues P.T.

MI/IHI/ICTEPCTEEO HAVYKU U BBICIHEFQ OBPA3OB/§HI/I${ POCCHfICIfOfI OEIEPAILINU
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

ODK3AMEHAIIMOHHBIN BUJET Ne 22
mucturuHa: «duszuka» (1 u3 3)

1. Teopema IlITeiinepa.

2. KonnuecTBo TemioThl. TenioeMKkocCTb.
3. Camoner onucsiBaet nemio Hecreposa paauycom R = 200 m. Bo ckomnbko pa3 cuna F, ¢ koTopoit

JIETYMK JaBUT Ha CHJIECHHE B HIDKHEN TOUYKE, OOIBIIE THKECTH P jIeTunKa, eciii CKOPOCTh CaMOoJIETa L
=100 m/c.

Ycnaxuesn P.T.

3aBexyromuii kagenpoi

MI/IHI/ICTEPCT@O HAYKHU U BbICUlEFp OBPA3OBéHI/I}I POCCHﬁCISOPI OEJIEPALIMN
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
“MeHH akageMuka M. /. MunoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 23
mucturnHa: «dusukay (1 u3 3)

1. Kunernueckas QHCPI'UA Bpallaromerocs Teiia.

2. IlepBoe HauaNO TEPMOAMHAMHUKH.
3. Teno 6pomieno co ckopocThio Lo = 10 M/c mox yrimom o = 30° k ropuszonty. Haiitu panuyc kpu-

BU3HBI yepe3 t =1 c.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BBICHJEFP OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJJEPALIMA
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMEHH akajeMuka M. /. MuIInoHIIUKOBa

DK3AMEHAILIMOHHBIN BUJIET Ne 24
muctuminHa: «Pusukay (1 u3 3)

1. HCI/IHepHI/IaJ'IBHLIC cucTeMbI oTcueTa. Cuibl HHCPLUU.

2. Pabota uaeasbHOTO raza B pa3JIMUHbIX MPOIECCaX.
3. OnpenenuTh MOJHOE YCKOPEHHE B MOMEHT t = | ¢ TOukH, Haxodiieiics Ha 000/1e KoJeca, pagnyc

KOoTOporo paBeH R = 0,5 M. YpaBHeHHe BpameHus Koneca nMeet Buj ¢ = At + Bt®, rie A = 2 panjc,
B=0,5 paz[/cs.

3asenyromuii kagenpou Yenaxues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIIET'O OBPA30BAHU ST POCCUNCKON OEJAEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 25
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nucuumuinHa: «Puszukay (1 u3 3)

1. IenTpoOexnas cuia.

2. OcHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHO-KMHETUYECKOW TeOpUH UACaTbHBIX Ta30B.

3. Ilo npsmonuneiitnomy mocce ACD ezxer MammHa, KOTOpOH HEOOXOIMMO 3a Kpardaiiiee BpeMs
nobpaTtbes U3 MyHKTa A B yHKT B, pacrionokeHHbIdt B mose Ha paccrosaun 1 = 500 M oT goporu
(puc. a). I3BecTHO, YTO CKOPOCTh MAIIMHBI IO MOJII0 B N = 2 pa3a MEHbIIE CKOPOCTU MAIIMHBI 110
miocce. Ha kakom paccrosinuu s ot Touku D crnenyer cBepHyTh ¢ mocce? [IpoananusupoBats poib
paccrosanust L Mmexxny nynktamu A u D, jiexxaimumu Ha 1miocce.

a) b)
A C D A D
® ~ S .\\\ L
\\\ B \\\\\ B
3apenyroumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOPI OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
“MeHH akajeMuka M. /. MumoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
mucturuHa: «duzukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3oTepmuueckuii, 1300apHbII 1 K30XOPHBINA MPOIIECCh. AuabaTHBINA MPOIIECC.

3. 3a 3,5 yaca BO3ayLIHBIN Iap cHecao Ha s1 = 21,5 KM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
IpUYeM BBICOTA €ro MojbeMa yBenuumiach Ha h = 2,88 km. Haiitu: 1) BenuuuHy BekTopa ero cpei-

HEH ckopocTH U 2) yroi 3 BEKTOpa CpeHeld CKOPOCTH C TOPU30HTAIbHON TIIOCKOCTBIO.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHVSI POCCHI7ICI§OI7I OENEPALIUN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 27
muctumnHa: «Pusukay (1 u3 3)

1. DnemenTsl MEXaHUKH ynpyrux Teil. 3akoH Ilackans. 3akoH Apxumena.

2. IlepBoe Havano TEPMOJIMHAMUKH.
3. JIBusKeHHe TOYKH 110 HpsAMOii 3a1aHO ypaBHeHHeM X = 2t — 0,5t%. OnpesenuTh CPeIHIOn MyTEBYIO

CKOPOCTB Ucp TOUKU B MHTEpPBAJIE BpeMeHU oT t1 =1 c o t2 =3 c.

3aBenyromuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAVYKU U BI)IC]_LIEFUO OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINU
I'PO3HEHCKHU IT'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 28
nucuumuinHa: «Puszukay (1 u3 3)

1. YpaBHEeHHE HENPEPBIBHOCTH.

2. BpoyHOBCKO€ JIBUKEHUE.
3. K autH noasenieH rpy3 maccoit m = 2 kr. HaiiTu cuily HanpsbKEHUsl HUTH, €CIIM HUTB € Irpy3oM 1)

TIOTHUMATh C YCKOpEHHeM a = 3 M/c?, 2) OIycKaTh C TeM K& yCKOPEHHEM.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHNS] POCCI/II7ICI§OI7I OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MuimnoHImukoBa

ODK3AMEHAIIMOHHBIN BUJET Ne 29
mucuuruHa: «duszuka» (1 u3 3)

1. YpaBuenue bepuysmm.
2. Kpyrossie nporneccs! u KI1/] remmossix mamus. [ukn Kapho.
3. YUeMy paBHa KMHeTHUYeCKasi FHEprust W MOJIeKyJl ABYXaTOMHOTI'O I'a3a, 3aKJI0YEHHOI0 B COCy[] 00b-

eMoM V = 2 JI U HaXOJIAIerocs MoJ AaBjieHuem p = 1,5 -10° Ia.

3aBenyroumuii kadeapoi Ycnaxues P.T.
MHHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHISI POCCUICKON ®EJEPALINN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBI HEOTIHON TEXHUYECKUI YHUBEPCUTET
WMeHH akageMuka M. /. MuImoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 30
mucturnHa: «dusukay (1 u3 3)

1. JIBuxeHHe Tena B Cpejie ¢ COMPOTUBICHUEM: YpaBHEHH ABMKEeHU, yucio Pelinonbaca, koaddu-

OUCHT COIMPOTUBJICHUS.

2. Bropoe Hauano TepMOAMHAMHUKHI. DHTPOIHS U €€ CTATUCTUUECKHI CMBICIT.

3. B cocyne oosemom V = 0,01 M3 mpur Temneparype T = 280 K comepxkurcs cMech Ta30B — a30Ta
Maccoid mi1 = 7 T ¥ BOJIopoaa Maccoii m = 1 r. OnpenenuTts qaBieHne CMECH Ta30B.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKHUU T'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHmukoBa

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

1. DnemeHTapHbIil 35eKTpUUecKUi 3apsa. 3akoH KyioHa. 3aKOH COXpaHEHUs 3JIEKTPUYECKOro 3apsi-

Ja.
2. ConpoTHBIIEHUE U MPOBOAUMOCTh. 3akoH OMa Jj1s1 OTHOPOTHOTO Y4acTKa JMHeiHo# nenu. ud-

depennmanpHas Gopma 3akona Oma.
3. 3amgaua. KBajpaTHasi mpoBOJIOYHAS paMKa PACIIONOKEHA B OAHON MIIOCKOCTH C ATUHHBIM MPSMBIM

IPOBOJOM TaK, YTO J[BE €€ CTOPOHBI MapaenbHbl MpoBoay. 1o paMke U HPOBOLY TEKYT OJMHAKO-
soie Toku | =1 kA. Onpenennts cuny F | neifctyromyro Ha pamky, ecnu Gamxaiinas K IIpoBOy
CTOPOHA PAMKH HaXOJIHUTCS HA PACCTOSHUM, PABHOM €€ [UTHHE.
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3aBenyromnuii kageapoit VYcnaxues P.T.

MI/IHI/ICTEPCTEVSO HAVYKU U BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 DOEEPAILINU
I'POSHEHCKUNU I'TOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

3AYETHBIN BUJIET Ne 2
mucuuruHa: «duzukay (2 u3 3)

1. Tlorok BekTOpa HAmpPsLDKEHHOCTU 3JiekTpuyeckoro nojis. Teopema Octporpanckoro-I'aycca ms
HANPSDKEHHOCTH AJIEKTpudeckoro o B Bakyyme. [Ipumenenus reopemsl Octporpanckoro-I'aycca

K pacyeTy II0JIEH 3apsKEHHBIX TEIL.
2. TermoBoe nmeiicTBue Toka. PaboTa 1 MOIIHOCTH deKTpuueckoro Toka. J{uddepennmnansuas ¢popma

3akoHa J[oynsa-Jlenua.
3. 3amava. 3apsKeHHAs 4acTHIA, oOJajaromas ckopocTeio V =2-10° M/c, BIeTena B 0JHOPOIHOE
none ¢ uaaykiueit B =052 Tn. Haittu otHomenne Q / m 3apsia 4acTHIIBI K €€ Macce, eClIU YacTH-

11a ommcana Ayry okpyxHoctd paauycoM R=4 cm. ITo 5TOMy OTHOIIEHHIO ONPENEIUTh, KaKas TO

YacTHUIA.
3aBenyrouuii kadenpoi Ycnaxmues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI71 OENEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

3AUYETHBIN BUJIET Ne 3
JAUCHUIIJIINHA: «CDI/ISI/IKa»
1. Dueprus 3apsiga B daeKkTpocTaTudeckom mnose. [lotenuan noss. DKBUNOTEHIIMAIBHBIE TIOBEPXHO-

cTi. CBs3b BEKTOpA HANPSHKEHHOCTH U MOTEHIIMAJIA TTOJISL.
2. IlpaBuna Kupxroga u npocreiiiiye npuMepsl pacueTa pa3BETBICHHBIX AIEKTPUUECKUX LIENeH.

3. 3amaua. IIpoBonounoe kombo paguycom I =10 cm nexur na crone. Kakoe komuuecTBo >iek-
TpudyecTBa Q MPOTEUET MO KOJIbIlY, €CJIM €0 MOBEPHYTh C OJHON CTOPOHBI Ha Apyryro. ConpoTus-

JJCHUEC KOJbIla R :1 Owm. BepTI/IKaHLHaﬂ COCTaBJIAOIIAA MHAYKIHUU B MarHUTHOTO MOJIS 3eMIIH

pasHa S0MKT.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHNCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummoHmukoBa

3BAYETHBIN BUNET Ne 4
mucturnHa: «Dusukay (2 u3 3)

1. DyekTpHUecKoe T0Ie B BemecTBe. JuoneKTpuky. HanpsykeHHOCTb SJIEKTPHIECKOTO TI0JIs B BEILE-
ctBe. JIUdneKTprUecKas IIPOHULAEMOCTh CPEJIBL.

2.YpaBHeHnue Oeryuieil BonHbl. @a30Bas CKOPOCTb.

3. 3agaua. Burok, no koropomy Teuer Tok | =20 A, cBoGoaHO ycTaHOBMIICS B OJHOPOIHOM Mar-
mutHOM Tone ¢ unayknueit B = 0016 Txn. uamerp surka d =10 cm. Onpenenuts padory A, ko-
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TOPYIO HYKHO COBEPIIMTH, YTOOBI TIOBEPHYTH BUTOK Ha Yyrod « = 7z / 2 OTHOCHTENBEHO OCH, COBIA-
naromieii ¢ quamerpom. To e, eclid yroin o = 27.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTVBO HAVKHU U BBIC]_HE\II“ (0] OBPA3OBVAHI/I}I POCCI/II7ICVKOI71 OEJIEPALIMN
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

3AUYETHBIN BUJIET Ne 5
mucuuruHa: «duzuka» (2 u3 3)

1. ITpoBOAHMKY B 3JIEKTpUUECKOM HoJ€e. Pacnipenenenue 3aps10B B IPOBOJAHUKAX. JIEKTPOEMKOCTb

YEIMHEHHOT'O ITPOBOIHUKA.
2. MarnutHoe moJie ABMXKylIerocs 3apsiia. 3akoH buo-Casapa-Jlamnaca. Beluncienne MHIyKIUU

IPSIMOJIMHEMHOT O IPOBOJIHUKA C TOKOM.
3. 3anaua. Tonkoe nosykonbio paguycom R =10 cm Hecer paBHOMEpPHO pacnpeneneHHbIi 3aps ¢
JTUHEWHOH IoTHOCTRI0 7 =1 MKKi/M. B 1meHTpe KpUBH3HBI MOIYKOJbIA HAXOAUTCS 3apsia Q = 20

uKu1. Onpenenuts cuny F B3ammoneiicTBus TOUEUHOrO 3aps/a U 3apsKEHHOTO TOTYKOJIBLIA.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOﬁ OEJIEPALINU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
“MeHH akageMuka M. /. MumoHImuKoBa

3AUYETHBIV BUJIET Ne 6
mucturuHa: «duzukay (2 u3 3)

1. Konnencaropsl 1 ux coequHeHus. EMKOCTb cucTeMbl IPOBOJHUKOB Ha MPUMEpax IIOCKOIo, 11-
JUHAPUYECKOTO U chepUuecKOro KOHIEHCATOPOB.
2. D¢ ekt Xomna. 3akoH Ammepa.

3. 3amauva. [Ipsvoii MeTanmmyeckwmii crepxens quamerpom 0 =5 cm u gmmnoit | =4 M mecer pas-
HOMEPHO paclpeeeHHBIN 10 ero moBepxHocTu 3apsaa Q = 500 uKi. Omnpenenuts HapsHKEHHOCTD

E nons B Touke, Haxonsmielics NpoTUB cepelUHbI cTepkHA Ha paccTosHuM ad =1 cMm or ero mo-

BCPXHOCTH.

Ycnaxkuen P.T.

3asenyromuii kagenpoi

MMHNCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHmukoBa

3AUYETHBIN BUJIET Ne 7

mucturnHa: «Dusukay (2 u3 3)
1. MarautHas naaykuus. Cuna Jlopenna. JIBuxeHue 3apsaaa B OTHOPOJHOM MAarHUTHOM MOJIE.
Yckopurenu 3apsKEHHBIX YaCTHII.
2. BuxpeBoe amekTpudeckoe nojie. Tok cMmerenus. Y paBHeHus MakcBesia.
3. 3ajmada. J[Be GeckOHEUHbIE MapalIeNbHbIE IIOCKOCTH Haxoxarcs Ha pacctosaun d =05 cm mpyr
oT apyra. Ha miockocTsx paBHOMEPHO pacHpeaesieHbl 3apsbl C MOBEPXHOCTHBIMHU IUIOTHOCTSMU
o, =02 MxKn/mM? u o, = —03 MxKun/m?. Onpenenuts pasHocts norenumanos U Mmexiy miocko-

CTSAMM.
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3aBenyrouuii kadenpoii Ycnaxmues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHIS] POCCI/II7ICI§OI7I OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

3AYETHBIM BUJIET Ne 8
mucturinHa: «dusukay (2 u3 3)

1. ITorok BekTOpa MarHuTHOW MHAYKUMU. Teopema Octporpajackoro-I'aycca st MAarHUTHOTO MOJIA.
Pabora o nepemenieHuIo MpoBOAHUKA C TOKOM U KOHTYpa B MarHUTHOM I10JIE.

2. CBoOoO1HbIE TapMOHUYECKHE KOJIeOaHus B KojeOaTeIbHOM KOHTYpE.

3. 3agava. DJIC Garapen akkymyustopo E = 12 B, cuina Toka | kopoTkoro 3aMeikanust paBHa 5 A.
Kakyio HauOojblIyl0 MOLUIHOCTh P, MOKHO IOIY4YHUTb BO BHEIIHEH IIEIH, COSIMHEHHOW ¢ Takoi

Oarapeeii?

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTQO HAVYKHU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOPI OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
“MeHH akageMuka M. /. MuumoHImuKoBa

3AYETHBIM BUJIET Ne 9
mucturuHa: «duzukay (2 uz 3)
1. DnexkTpoaBuymas cuiia nHAyKuud. 3akoH Papanes. [Ipasuno Jlenna. 9/1C nnaykuuu kak cien-

CTBHUE 3aKOHA COXPAaHEHUS YHEPIHUH.
2. Iuddepennmanbaoe ypaBHeHHE CBOOOIHBIX 3aTYXAIOUINX KOJMeOaHUH (MEXaHMYECKHUX U DJIEKTPO-

MarHUTHBIX) U €T0 pElICHHUE.
3. 3agaua. K ncrounuxy toka ¢ DJIC E = 1.5 B npucoequnmnim katymky conpotusienuem R =01
OM. AMnepMerp Iokaszan CHIy Toka, paBHylo |, =05 A. Koraa K MCTOYHHKY TOKa IPUCOCANHUIN

IIOCJIEI0BATENBHO €le OJJMH MCTOYHUK ToKa ¢ Takoi e DJIC, To cuia Toka |, B TOM K€ KaTyIIKe
okasanach pasuoit 04 A. Onpenenutb BHyTPEHHHE CONPOTHBICHHS M I, MEPBOTO U BTOPOTO HC-

TOYHHUKOB TOKA.
3aBenyouuii kadenpoii Ycnaxmues P.T.

MMHHNCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummoHmukoBa

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

1. KOoHTYyp C TOKOM B MarHUTHOM IIOJIE.

2. [Ipumenenus reopeMbl OcTporpagckoro-I'aycca k pacuety nosie 3apsKeHHbIX TE.

3. 3amaua. Mexy IulacTUHaMU IIJIOCKOTO KOHJEHCATOPAa HAXOAWUTCS IJIOTHO INpHIIETarouias K HUM
crexnsaHHas mwacthHKa (& =10.0). Kongencarop 3apspkeH 10 pa3sHOCTH NMOTeHLHaIoB U, =100 B.

KaxkoBa 6y21€T Pa3HOCTh MOTCHIIUATIOB U2 , €CJIM BBITAIIUTE CTCKIIAHHYIO IINIACTUHKY W3 KOHACHCATO-

pa?

3aBenywoumuii kadeapoi Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3OBAHWS POCCUMCKOI ®EJIEPALIMU
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['PO3HEHCKUM FTOCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKU YHUBEPCUTET
uMeHu akaaemuka M. JI. MuUMOHIIMKOBA

3AYETHBIM BUJET Ne 11
mucturinHa: «dusukay (2 u3 3)
1. SIBnenne camonHaykuu. UHAyKTUBHOCTE. IHNYKTHBHOCTH CONlEHOUAA.
2. CnokeHre TapMOHUYECKUX KOJIeOaHU OTHOTO HAMpaBICHUs U OJMHAKOBOM 4acToThl. buenus.
3. 3agaua. OnpeAenuTh MOTEHIUAT ¢, 10 KOTOPOTO MOXHO 3apSAUTh YEIMHEHHbBIN METaNINYECKHUI

wap paguycom R =10 cwm, ecniu manpsbkennocts E moss, npu kotopoit nporcxoaut npo6oi Bo3-
nyxa, pasHa 3 MB/M. Halitu Takke MakCUMaabHYIO MIOBEPXHOCTHYIO IJIOTHOCTh O 3JIEKTPUUECKHUX
3apsA0B mepes mpodoeM.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BBICLUEFQ OBPA3OB1§HI/I}I POCCI/II‘/‘ICIM(OI‘/II OEJIEPALINN
I'PO3HEHCKNU T'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHH akageMmuka M. /. MummoHImukoBa

3AYETHBIN BUJIET Ne 12
mucturuHa: «duzukay (2 uz 3)

1. Toxu 3ambikanus U pazMmbikanus. [loctosnnas Bpemenu RL-nienouku. DHeprust MarHUTHOTO TMOJIS.
2. [lone numosnsi, SNEKTPUYECKUM TUTIOJIBHBIA MOMEHT. [losipusanus TUAJIEeKTPUKOB, €€ pa3InYHbIe
THUIIBI.

3. 3amaga. [IpocTpaHcTBO MEXIy IUIACTUHAMH IIJIOCKOTO KOHJIEHCATOPA 3alOJHEHO JUAJICKTPUKOM
(dpapdop, &£=165), 0ovem V kortoporo pasen 100 cm?®. IToBepXHOCTHAS IIOTHOCTH 3apsga O Ha
IJIacTHHAX KoHjeHcaTopa paBHa 885 HKi/M?. Berumciurs padory A, KOTOPYH HEOOXOIMMO CO-
BEPILUTH ISl TOTO, YTOOBI yIAJIUTh AUDJICKTPUK U3 KOHJCHcAaTopa. TpeHneM TU3JIeKTpUKa O TIacTH-
HBI KOHEHCaTopa IpeHeOpeyb.

3aBenyromuii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJEPALINMU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMeHH akajeMuka M. /. MuInoHIIUKOBa

3AYETHBIN BUJIET Ne 13
nucturuHa: «dusnkay (2 u3 3)

1. CTopoHHUE CUJIBI B LIEMU AJIEKTPHUUECKOTI0 TOKA. DJIEKTPOJIBUKYIIAs CHIIA.

2. uddepeHunanbHoe ypaBHEHUE BBIHYXIEHHBIX KoJeOaHUH (MEXaHHYECKUX M IJIEKTPOMArHuT-
HBIX) M €r0 pelieHne. AMIUINTY1a U (a3a BbIHYXJICHHbBIX KOJeOaHU! (MEXaHUYECKUX U AJIEKTpoMar-
HUTHBIX).

3. 3anmava. I1o 1ByM GECKOHEYHO JUIMHHBIM IPSMBIM NapajieIbHbIM IPOBOAAM TEKYT TOKU |, = 20 A
u |, =30 A B ogHOM Hanpasienun. Paccrosune d mexay nposogamu pasuo 10 cM. Berunciuts

MarHuTHYI HHAyKIHI0 B B Touke, yaaneHHON 0T 060MX MPOBOJIOB HA OJIMHAKOBOE PACCTOSIHUE

r=10 cm.

3aenyromuii kagenpon Yenaxues P.T.

MUWHUCTEPCTBO HAVKU U BBICILIEIO OBPA3OBAHUS POCCUNCKOM OENEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa
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3BAUETHBIM BUJIET Ne 14
1. MarauTHOE 10JIe Ha OCH KPyTroBOro ToOka. MarHUTHOE MOJI€ COJIEHOU/IA.

2. BuxpeBoe anexrpuueckoe nojue. Tok cmemenus. Y paBHeHus MakcBeia.
3. 3agaya. TOHKUI JJIMHHBIN CTEP)KEHb HECET PABHOMEPHO pacipeAeI€HHbIN M0 JJIMHE 3aps]l C JIU-

Heitnoit mnotHocTeio 7 =10 MxKn/m. B6musu cpenneii yactu crepsxkus Ha pacctosuun F =20 cm
HaXOAUTCS TodeuHbli 3apsan Q =10 uKi. Onpenemuts cuty F | neiictyromyro Ha 3aps.

3aBenyronuii kKageapoit VYcnaxwues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHI POCCI/II71CI§OI71 OEJIEPALIN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

3AUYETHBIN BUJIET Ne 15
mucturinHa: «dusukay (2 u3 3)

1. Ilonsarue mos. HaHpH)KCHHOCTB QJICKTPHUYCCKOI'O ITIOJIA. HaHpH)I(eHHOCTB QJICKTPHYCCKOI'O ITOJIA

TOYEYHOTrO 3apsAna. [IpyHnun cyneprno3uuuu nosien.

2. Ilotennuan. Pa3HOCTh OTEHINAIOB M HANPSDKEHHE.
3. 3agaua. [1o 1ByM OECKOHEYHO JUIMHHBIM IIPSMBIM NapajuIeIbHBIM IIPOBOJAM TeKyT Toku |, =50 A

u |, =100 A B IPOTHBOMONOKHKIX Hanpasnenusx. Paccrosane 0 mexay mposomamu pasro 20 cM.

BBIYMCINTL MarHUTHYIO MHAYKIMIO B B Touke, ymaneHHONH OT 00OMX IIPOBOJOB Ha PACCTOSHHE
I, =25 CM OT IepBOro NpoBOJa U Ha I, = 40 CM OT BTOPOIrO IIPOBOJA.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOﬁ OEJIEPALINU
I'POSHEHCKHNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
UMeHH akajeMuka M. [, MunoHImuKoBa

BAYETHBIN BUJIET Ne 16
nucturuHa: «duzukay (2 u3 3)

1. IToTok BekTOpa HaNpPsHKEHHOCTH 3JeKTpuueckoro nojis. Teopema Octporpaackoro-I'aycca ans

HANPSKEHHOCTH JJIEKTPUIECKOTO MO B BAKYYME.
2. 3akoH OMa Jy1s1 HEOJTHOPOTHOTO yUacTKa IEeNH U JIJIsl 3aMKHYTOM IIETIH.
3. 3amaya. DNeKTPOH B OJHOpOAHOM MarHuTHoM moie ¢ mHaykimeir B=01 Tn gsuxerca mo

okpyxHocTH. Halitn cumy | SKkBHBaneHTHOro KpyroBoro Toka, CO31aBaeMOTrO JBHKEHHEM DIEKTPO-

Ha.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MUHVUCTEPCTBO HAVKMU U BBICIIIET'O OBPA30OBAHU S POCCUMCKON ®ENEPALIUU
I'POSHEHCKUI T'OCYIAPCTBEHHBIA HEDTIHON TEXHUYECKUI YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHImuKoBa

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

1. SHCpFI/IH 3apsaa B 3JICKTPOCTATUYICCKOM II0JIC. IToTeHuman mos.
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2. 3KBI/IHOTGHI_[I/IEUII>HLIC TIOBCPXHOCTH. CBa3b BCKTOpA HANPAKCHHOCTH U MOTCHIHMAJIA ITOJIA.
3. DHeprusg 3JIeKTPOMarHUTHBIX BOJH. IMIyJIbC AeKTpOMarHuTHOTO 1oJis 3. 3aaada. [IpoBosiouHbIi

BuTOK paauycom I =4 cm, umerommii conporusnenne R =001 Om, maxomurca B ogHOpOaHOM

marautHoM none ¢ uaaykiuein B =004 Tun. Inockocts paMku cocTapaser yron o = 30° ¢ IMHHUS-
MU UHAYKIMHU nonsd. Kakoe koiaumdecTBo anekTpuuecTBa Q MPOTEYeT 10 BUTKY, €CJIM MarHUTHOE I10-

JIe ucue3Her?

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHISI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MuimnoHImukoBa

BAYETHBIN BUJIET Ne 18
mucturnHa: «dusukay (2 u3 3)

1. :‘)HGKTpI/I‘{eCKOC I10JIE B BCIICCTBCE. L[I/ISJICKTpI/IKI/I. HaprDKCHHOCTB SJICKTPUYECKOTI'O I10JIA B BEIIIC-

CTBC. I[HBHGKTPH‘IGCK&FI MMPOHUIIACMOCTDb CPCABI.
2. QHGKTpI/I“IeCKI/Iﬁ TOK. 3aKOH COXPaHCHHA DJICKTPHICCKOI'O 3apsaaa. Cuia TOKa, BCKTOP INIOTHOCTH

TOKa.
3. 3agaua. [Ipamoii mposox amuuoit | =10 cm momernen B 01HOPOAHOM MAarHUTHOM TIONE C HHIYK-

uueii B =1 Tu. Konup! ero 3aMkHyThI THOKHM IIPOBOJOM, HaXOAAIUMCs BHE 110J1s1. COIPOTHBIICHUE
R Bceii nenu pasno 0.4 Om. Kakas mommocts P motpeGyeTcs a1 T0Oro, 4To0bl IBUIaTh IPOBOJL
TepreHIUKYIAPHO TMHUAM HHIYKIUU co ckopocTeio V = 20 m/c?

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOﬁ OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
WMeHH akageMuka M. /. MunoHIuKoBa

3AYETHBIM BUJET Ne 19
nucturuHa: «duzukay (2 u3 3)

1. IIpoBoAHMKH B 2IEKTpUUECKOM Hoje. PacnpeneneHue 3apsa0B B IPOBOJHUKAX. DIEKTPOEMKOCTh

YEeIMHEHHOTO MTPOBOIHUKA (C(hepbl).
2. Dddexr Xomna. 3akoH AMmepa.
3. 3ayaua. ITo Tonkomy kxonbiy paguycom R =10 cm paBHOMepHO pacnpenenen 3apsn ¢ nmuHeitHOM

mnotHocThio 7 =1 HKi/m. B nentpe xonbua naxoautes 3apsag Q = 04 MxKi. Onpenenuts cuny F
pacTIArMBaloILy 0 KoJbllo. B3anMonelicTBreM 3apsi0B KoJblla MpeHeOpeyb.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BbICHJEFp OBPA3OB/§HI/I}I POCCI/II71CIU<OI71 OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSIHOU TEXHUYECKW YHUBEPCUTET
UMeHH akajeMuka M. /. MuIInoHIIUKOBa

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

1. KOHH@HC&TOPBI 1 UX COCAUHCHU. EMKoCTh cucTeMBl IMPOBOAHMKOB Ha MpHUMEpax IJIOCKOro, mnu-

JUHJPUYECKOTO U C(HepUYECKOro KOHIEHCATOPOB.
2. BuxpeBoil xapakTep MarHuTHOTO 1oJisd. CBsA3b 3JIEKTPUUYECKOT0 M MarHUTHOTO MoJieH, mpeodpazo-

BaHUA HopeHua JJIL 3JICKTPOMArduTHOT'O ITOJIA.
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3. 3amaua. ToHKOE KONBIO paanycoM R=8 cM HeceT 3apsj, paBHOMEPHO paclpeie]eHHbIH ¢ JH-
Heitnoit mnotnocteio 7 =10 nKn/M. Kakosa Hamps:xeHHOcTh E snmexktpuyeckoro mons B Touke,
paBHOYJalIEHHOH OT BceX Todek Konblia Ha paccrosuue I =10 cm?

3asexyrommii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMSI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MuimnoHImukoBa

BAYETHBIM BUJIET Ne 21
mucrurinHa: «dusukay (2 u3 3)

1. DnemeHTapHbIi AeKTpUuuecKuid 3aps. 3akoH Kynona. 3aKOH COXpaHEHHUs SJIEKTPUYECKOrO 3apsi-
Ja.

2. MaruuTtHas uHAYKUMs B BewecTse. [{ua-, mapa- u ¢peppomarneTuku. Bekrop HaMarHuuuBaHusl.
MarnuTtHas NpOHULAEMOCTb. SIBIIEHNE rUCTEpe3uca.

3. 3azmaua. J[pe Kpyriible napajienbHble miactuabl paguycom R =10 cM maxomparcs na manom (mo
CPaBHEHMIO C PAUYCOM) PACCTOSIHUH APYT OT Apyra. [lnacTuHam coOOIINUIN OIMHAKOBBIE IO MOY-
JI10, HO IIPOTHUBOIIOJIOXKHBIE 10 3HaKY 3apsnabl |Q,|=Q,|= Q. Onpenenuts 3TOT 3apsaa Q , eciu Iuia-

CTMHBI NpUTArHBaoTca ¢ cunoit F =2 MH. CumtaTh, 4TO 3aps/bl PACIpPEeeNsiOTCs MO IIACTHHAM
PaBHOMEPHO.

3aBenyroumuii kadeapoi Ycenaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHH akageMmuka M. /[, MumnoHmukoBa

BAYETHBIN BUJIET Ne 22
mucturnHa: «dusukay (2 u3 3)

1. BEKTOp 31EKTPUUYECKOTO CMEUIEHMS. DJIEKTPOCTaTUKA AUIIEKTPUKOB. Teopema OcTporpaackoro-
["aycca 11t BEKTOPA JIEKTPUUYECKOTO CMELCHHUS.

2. MarautHas nnaykuus. Cuina JlopeHna. J[BukeHue 3apsiia B OTHOPOAHOM MarHUTHOM II0JIE.
YckopuTenu 3apsKEHHBIX YaCTHL.

3. 3apava. /[Be rpymmsl U3 TpeX MOCIEAOBATEIBHO COEIMHEHHBIX 3JIEMEHTOB COEIMHEHBI MTapalieib-
no. DJIC kaxnoro snemenTa pasna E = 1.2 B, Baytpennee conporusienue I = 0.2 Owm. INonyvennas

Oarapesi 3aMKHYTa Ha BHEIITHEE COMIPOTUBJICHHE R =15 Owm. Haiitu CUILy TOKa | Bo BHemIHEH HETH.
3aBenyromuii kadeapoii Ycnaxmues P.T.

MMHHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OENEPALINNU
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHmukoBa

3BAYETHBIN BUJIET Ne 23
mucturnHa: «Dusukay (2 u3 3)

1. DnexrpomarautHas nHAyknus. 3akoH Papanes u npasuio Jlenna. 9/1C nHAYKIMM Kak CIEICTBUE
3aKOHA COXPAaHEHUS SHEPTUH.

2. Ilone qunons, 3NeKTPUYECKUIA UMOJIBHBIN MOMEHT. [lonspr3anus 1naIeKTpUKOB, €€ pa3InyHbIE
THIIBIL.

3. 3apada. Cuna ToKa B IPOBOJAHHUKE PaBHOMEPHO yBenuuuBaerca oT |, = 0 10 HEKOTOPOro Makcu-
MaJbHOTO 3HaueHus B TeucHue Bpemenu 7 =10 c. 3a 910 BpeMsi B MPOBOJHUKE BBIICITHUIOCH KOJH-
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gecTBO TeruloThl Q =1 k/[k. OnpenenuTs CKOPOCTh HapacTaHUs TOKa B IPOBOJIHUKE, €CIH COIPO-

tuBnenue R ero pasro 3 Owm.
3aBenyouuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCTJE,O HAVYKHU U BBIC]_LIEFVO OBPA3OB1§HI/I}I POCCHPICISOPI OEJIEPALINN
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /. MummmoHImuKoBa

3AYETHBIN BUJIET Ne 24
mucuuruHa: «duzuka» (2 u3 3)
1. [ToTok BekTOpa HANPSHKEHHOCTH 3JIeKTpruueckoro nmois. Teopema Octporpanckoro-I'aycca s
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI B BaKyyMe.
2. JludpdepennmanbHoe ypaBHEHNE AIEKTPOMArHUTHON BOJTHBI.
3. 3ajaya. DJIEKTPOH BIJIETENl B MIPOCTPAHCTBO MEXIY IJIACTUHAMU IIJIOCKOTO KOHAEHCATOpa CO CKO-

pocteio V=10 Mw/c, nanpapienHoii napamiensHo miactTunam. Ha kakoe paccTosHueE TIpUOIU3UTCS
AJIEKTPOH K MOJIOKHUTEIHHO 3apsKEHHOM MIIACTUHE 32 BpeMsl ABM)KEHUS BHYTPH KOHAeHcaTopa (1ose

CUMTATh OJHOPOIHBIM), ecii pacctosane O Mexy rmiacTHHaMH paBHO 16 MM, pa3HOCTH HOTEHITU-
anoB U =30 B u wmuna | mnactun pasua 6 cm?

3aBenyroumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

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

1. ITpumepsl pacuera NOTEHUUAIOB JJI1 HEKOTOPBIX 3aPSKEHHBIX TEIL.
2. SIBnenne camouHAyKIuU. MHAYKTUBHOCTh. THAYKTHBHOCTH CONEHOUAA.

3. 3anaua. ToHKuii cTepskeHb corHyT B Kojblo paguycom R =10 cm. On 3apsxen c muneitnoii
mwiotaocteio 7 = 300 mKn/m. Kakyro pabory A Hamo coepmmrh, 4ToObI MepeHecTH 3apsan Q =5
HKJT U3 IIeHTpa KOJbIa B TOUKY, PACOJIOKEHHYI0 Ha ocH Kobla Ha paccTosaun | =20 cm ot nen-
Tpa ero?

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKNU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

3AYETHBIN BUJIET Ne 26
nucturuHa: «duzukay (2 u3 3)

1. ITonsaTne nons. HanpskeHHOCTD 31EKTPUYECKOro 1oJsd. HanpsykeHHOCTh 2JIEKTPUYECKOro MOJIs

TOYEYHOrO 3apsAnaa. [IpyHIuI cyneprno3unuu mnosen.
2. Toxu 3ambIKaHus U pa3MblkaHus. [loctosHHas Bpemenn RL-1ienouku. DHeprus MarHUTHOTO IOJIS.

3. 3agaua. Daekrpoemkocts C mmockoro kouaencatopa pasHa 111 nd. Judnextpux - dapdop (
£=65). Konnencarop 3apaaumu 10 pazsoctu noterrmanos U =600 B u oTkmounnu ot ucrounu-
Ka HanpsbkeHus. Kakyro pa6ory A HyXHO COBEPIINTE, YTOOBI BBIHYTh IUAJEKTPHK M3 KOHIEHCATO-
pa? Tpenne npeHeOPEIKUMO Malo.

3aBenywoumuii kadeapoi Ycnaxues P.T.
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MI/IHI/ICTEPCT@O HAYKU U BBICHIET 9 OBPA3OB1§HI/151 POCCI/II71C1§0171 OEJIEPALINN
I'PO3HEHCKHU T'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHHu akaaemuka M. JI. MUmImoHIMKoBa

BAUYETHBIN BUJIET Ne 27
mucturnHa: «dusukay (2 u3 3)
1. ConpoTuBieHne u NPOBOAUMOCTb. 3akoH OMa 1711 OJHOPOAHOTO Y4acTKa JuHeHoi uenu. Aud-

depennmanpHas Gopma 3akona Oma.
2. BuxpeBoii xapakTep MarHuTHOTO 1moJisi. CBA3b 3JIEKTPUIECKOI0 U MAarHUTHOTO MOJIeH, mpeoOpaso-

BaHus JIopeHa Juist 3J1eKTPOMarHuTHOTO MOJIsl.
3. 3amaua. ITo TOHKOMY HPOBOJY, M30THYTOMY B BHJe NpsAMoyronbHuka, Teder Tok | =60 A. Jlnn-
HbI cTopoH npamoyronsauka paBHel @ =30 cm u =40 cM. OnpenenuTs MarHUTHYIO HHIYKIIHIO

B B TOYKC IIEPECCUCHUA ,Z[HaFOHaJIefl.

3aBenyomuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTEEO HAVYKU N BI)ICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIMU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
“MeHH akageMuka M. /. MuInoHIUKoBa

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

1. ITocneoBaTenbHOE 1 MApaLIEIBHOE COSMHEHHE TIPOBOIHUKOB.
2. MarauTtHoe nose JBuxyuierocs 3apsiia. 3akon buo-Casapa-Jlamiaca. Beiuncinenne nuaykuuu

PSIMOJIMHEHHOTO TPOBOIHUKA C TOKOM.
3. 3amava. Toukwuit crepxens mmuHoit | =10 cM paBHOMepHO 3apsxen. JluHeinas mioTHOCTH | 3a-

psana pasHa 1 MxKn/m. Ha npogomkenun ocu crepskas Ha paccrossaud @ = 20 cM or Gimkaiinrero
ero KOHIIAa HAXOJUTCA TodeuHsblit 3apsan Q =100 uKn. Onpenenuts cuny F Bzanmoneiictus 3aps-

JKCHHOI'O CTCPXKHA U TOYCUHOTI'O 3apsja.

3aBenyromuii kadeapoii Ycnaxmues P.T.

3 cemecTp

MMHHNCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 1
qucuumuinHa; «dusnkay

1. Buemnuit potosddext u ero 3akonsl. OneiTel CToneroBa. PoToHBI. YpaBHeHHE DUHIITEHHA 15

BHemHero Gororddexra.
2. OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHUKH.
3. Bamaua. Ha MputhHYTO 11eHKY (N=1.3), HaXOSMIYIOCS B BO3/IyXe, MaaeT HOPMAIbHO Ty4OK Oelto-

ro cera. [Ipu kaKoil HAUMEHBIIIeH TOIIUHE OTUIEHKN OTPaXXCHHBIN CBET ¢ JITMHON BOJHBI A = 0.55
MKM OKQ)KETCS MAKCUMAJIbHO YCHUJICHHBIM?

Ycnaxuesn P.T.

3aBenymouuii kadeapoii
MHUHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHI S POCCUMCKOM ®EJIEPALIN

['PO3HEHCKUI I'OCYIAPCTBEHHBIN HEDGTIHON TEXHUYECKNUI YHUBEPCUTET
nMeHn akagemuka M. /[, MwmmmoHImukoBa
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DK3AMEHALIMOHHBIN BUJIET Ne 2
qucuurInia: « Du3nKay

1. Slnepubie cuibl. Me30HBI

2. 3akoH nipenomieHus. [loaHoe oTpaxkeHue.
3. 3apaua. PaccTosiHue Ar,1 MeXAy BTOPBIM U MEPBBIM TEMHBIM KoJbllaMi Hbl0TOHA B OTpakeHHOM

cBeTe paBHO 1MM. OnpenenuTs paccTosiHue Ari0,9 MEXY JECSATHIM U AECBATHIM KOJIbLIAMHU.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEVSO HAVYKU U BBICHIEFQ OBPA3OB/§HI/IH POCCI/IP'ICISOP'I OEEPALIU
I'POSHEHCKUNU ITOCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akageMuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 3
aucuuinHa: «Pusukay
1. Judpakuus @paynrodepa Ha OHON MIECITH.

2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.
3. 3agava. Kakas nons sHeprun (hoToHa M3pacxonoBaHa Ha paboTy BBIPBIBaHUS (POTOINEKTPOHA, €C-

M KpacHas rpanuna Goroddderra A = 307 HM U MakCHUMaIbHAs KHHETUYECKAst DHEPTUS | max (O-
TORJIEKTpOHA paBHa 15B?

3aBenyroumuii kadeapoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
“MeHH akageMmuka M. /[, MumnoHmukoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 4
qucrumnHa: «dusnkay
1. ITimockoe 3epkaio. M300pakeHUE B INIOCKOM 3epKalle.

2. Nudpaxnus Opaynrodepa Ha 1udpakinOHHON pELIETKE.
3. 3agaua. Bbluncnute paamyc ps maToM 30HBI DpeHens Uil IUIOCKOIO BOJHOBOIO (poHTa

(41 =0.5 MkM), eciti IOCTPOEHHUE JeNAeTCs IS TOUYKH HAOJOICHHsI, HAXOSAIIEHCS Ha paccTosHIH b

= IM OT ()pOHTA BOJIHBI.

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummoHmukoBa

DK3AMEHAILIMOHHBIN BUJET Ne 5
qucrumnHa: «Dusnkay
1. Chepuueckoe 3epkaino. N3o0paxkeHue B chepuueckom 3epKare.

2. YpaBHeHue DiHIITeHA 7151 BHEIIHEro GoTorddexTa.
3. 3amaua. Onpenenuts sHepruto W, uznygaemyro 3a Bpems t = 1 MUH U3 CMOTPOBOTO OKOIIIKA TLIO-

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

3aBenymouuii kadeapoii Ycnaxmues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIIET'O OBPA30OBAHU ST POCCUNMCKON OEJNEPALIMU
I'POBHEHCKUWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHALIMOHHBINA BUIET Ne 6
nucruIimHa: «DU3HKay
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1. Teopus aroma Bonopoaa o H. bopy. CnexrpaiibHble cepuu aTomMa BOJOpO/a.

2. JIunza. [Toctpoenne n3o0paxeHus B TUH3AX.

3. 3agada. Yron bprocrepa O mpu majgeHUM cBETa M3 BO3AyXa Ha KPUCTAT KAMEHHOM COJIM paBeH
57°. OnpeaenanuTs CKOPOCTh CBETA B 3TOM KPHCTAJLIE.

3aBenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEVSO HAVYKU N BBICIHEFQ OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POSHEHCKUNU 'OCYAAPCTBEHHbBIM HEOTSAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /. MummmoHImuKoBa

DK3AMEHALIMOHHBIN BUJET Ne 7
qucuunHa: «Pusuka

1. Uarepdepennus ceeta. MHTEHCMBHOCTH CBETOBOM BOJIHEL. [IpuHImn cynepno3uiuu. [Ipoctpan-
CTBEHHAsI U BPEMEHHAasi KOT€PEHTHOCTh. Y CJIOBUSI MAKCUMyMa U MUHMMYMa UHTEHCUBHOCTH CBETa
pU UHTEPPEPEHIIUU BOJH OT ABYX KOT€PEHTHBIX HCTOYHUKOB..
2. B3auMopeHCTBHS H3IIyueHHs C BEUIECTBOM. BbIHYyXaeHHOe u3nydeHue. BwiBox (opmyisl
M.Ilnanka no A.DUHIITEHHY.
3. Bagaua. [{udpakiuonnas pemerka cogaepxut N = 200 mrpuxoB Ha 1 MM. Ha pemerky mamaer
HOPMaJIbHO MOHOXpomatuueckui cBeT (A = 0.6 MkM). MakcuMyM Kakoro HauOOJbIIEro Mopsaka

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

MMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI71 OENEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukoBa

DK3AMEHALIMOHHBIN BUJET Ne 8
qucuurnba: «Pusnka

1. UnTepdepenius caera.
2. Umnynbc ¢porona. JlaBiaenue ceera. KBaHTOBOE M BOJHOBOE OOBSICHEHUE JIaBJICHUS CBETA.

3. 3amauva. Ha y3kyro menb najaeT HOpMajabHO MOHOXPOMATHYECKUHM CBET. YTOJ (POTKJIOHEHUS ITyd-
KOB CBETa, COOTBETCTBYIOIIUX BTOPOH CBETNION MU(PAKIMOHHOHN mosoce, paBeH 1°. CKOIBKUM JUTH-
HaM BOJIH IIaJIaI0IET0 CBETA PaBHA IIMPHHA IIean?

3aBenyromuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICLUEFp OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPALINU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMEHH akajeMuka M. /. MuIIHoHIIUKOBa

DK3AMEHAIIMOHHBIN BUJIET Ne 9
mucnumvHa: «Du3zukay

1. UaTepdepeHius B TOHKUX TUICHKAX.

2. KBaHTOBOE 1 BOJTHOBOE OOBSICHEHHE JaBIICHHSI CBETA.

3. 3amgaua. OnpenenuTh ATUHY BOJHBI A (POTOHA, UMITYJIHC KOTOPOTO paBEH MMITYJIbCY JJIEKTPOHA,
obnamaroiero ckopoctsio V=10 Mwm/c.

3aBenymomuii kadenpoii Ycnaxues P.T.

MUWHUCTEPCTBO HAVKU U BBICIIIET'O OBPA30OBAHU ST POCCUNCKON OEJAEPALINU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKM YHUBEPCUTET
nMeHn akagemuka M. /[, MummmoHImuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 10
JauciuInHa: «Pu3uKay
1. ITonocer paBuHo# TommuHbl. Konbiia HeroToHa.
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2. lehekT Macchl ¥ SHEPTUS CBS3U s/Apa.
3. 3agaya. 3BykoBbIe Kosebanus yactoroi v = 0.5 k' u ammumurynoit 4 = 0.25 MM pacpocTpass-

10TCs B yripyro# cpene. Jlymmaa Bomubl A= 70 cM. Haiitu: 1) ckopocTs V pacipocTpaHeHHs BOJH; 2)
MaKCHUMaIbHYI0 CKOPOCTh (A&/dt)max ABMIKEHHS YaCTUI[ CPEIBI.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHNSI POCCI/II7ICI§OI7I OEJIEPALIN
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHmukoBa

ODK3AMEHAIIMOHHBIA BUJIET Ne 11
qucuumuinHa: «Pusuka»
1. [Mpunnun I'tolirenca-®penens. 3ousl Openenst. Judpakuns OpeHens Ha KPYTJIOM OTBEPCTHH H
JIACKE.

2. D¢ dexTuBHAS Macca SJIEKTPOHOB B KPUCTAILIAX.
3. 3apaua. [Ipu yBenuyeHHH TEPMOAMHAMHYECKOW TemIiepaTtypsl I’ 4epHOro Teja B JBa pas3a JJIHHA

BOJIHBI Am, Ha KOTOPYIO HPUXOJUTCA MAaKCUMYyM CHEKTPalIbHOI IJIOTHOCTH 3HEPreTHUECKOW CBETH-
moctu U(A,T) ymenbmmnoch Ha AA = 400 M. OnpeieuTh HaYaIbHYIO U KOHEYHYIO TeMIiepaTypsl 71

u 1.
3aBenyomuii kadenpoi Ycnaxmues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOPI OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
WMeHH akageMuka M. /. MuumoHIuKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 12
pucnunivHa: «Pu3zukay
1. Audpakiys Ha KpyrioM OTBEpCTHH U Ha JHCKE.

2. AtomHOe spo. JledexT Macchl U SHEPTHS CBSI3U SApa.
3. 3apaua. BonHa pacnpocTpaHsieTcsi B yIpyroii cpeie co ckopocteio V=100 M/c. Haumensiuee pac-

CTOSTHUEAXMEXy TOUKaMHU cpefibl, (ha3pl KoieOaHui KOTOPBIX MPOTHUBOIIONIOKHEL, paBHO 1 M. Ompe-
JIeNTUTh YacTOTY KoJieOaHuil.

3aBenyrommii kageapoi Ycnaxues P.T.

MHHHCTEPCTI}O HAVYKU U BBICLLIE]:O OBPA3OB/§HHH POCCHﬁCgOﬁ OEJEPALINMU
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWUW YHUBEPCUTET
UMEHH akajeMuka M. /. MuIIHoHIIUKOBa

DKk3aMeHaMoHHbINH Omier Ne 13
qucnurmHa: «Pusnka
1. PagnoaktuBHOCTh. ATb(ha-, 6eTa- U , raMMa-u3JIydeHus sjiep. 3aKOHbI paAMOaKTUBHOIO paciaja.
2. EcTecTBeHHBIN U NMOISIPU30BaHHBIN cBET. Bubl nonsipuzanuu.
3. 3agauva. Tonkas ruienka tonuuHoN 0.41 MKM U3 IPO3pavyHOro IUIACTHKA C IOKA3aTeJIeM IPEIoM-
nenust N=1.5 ocserieHa OenbIM CBETOM, Ma/Ial0lUM HOPMaJIbHO K MOBepXHOCTU. Kakue JIMHBI BOJH

U3 BUAUMOTI'O Axaria3oHa 6y,[[}/T YCHUJICHBI B OTPAKCHHOM nyqu?

3aBenymomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]éO HAVYKU N BBICHJEFP OBPA3OB/§HI/IH POCCI/II71CI§OI71 OENEPALINNU
I'POBHEHCKUWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 14
nucruIimHa: « DU3UKay
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1. SAnepubie peakuuu. [IpoOreMbl sIepHON SHEPTETUKH.
2. 3aKkOHBI M3Ty4YeHHsI aOCOFOTHO YepHOTO Tena. PacmpeneneHue >HEpruu B CIEKTPe aOCOIIOTHO

YEpHOro Tea.
3. 3agava. Korma npu6op nmns Habmronenus koner HploToHa morpy3miy B )KUIKOCTh, TUAMETP BOCh-

MOr0 TEMHOI'O KOJbla yMeHbIImIcS ¢ 2.92 cM 10 2.48 cM. UeMy paBeH IOKa3aTelsb MPEIOMIICHUS

JKUIKOCTU?
3aBenyromuii kagenpou Ycnaxues P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMSI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MumnoHImukoBa

DK3AMEHAIIMOHHBIN BUJET Ne 15
aucuumnHa: «Pusukay

1. Kitaccuueckas 351eKTpOHHast Teopus aucnepcun. CBsA3b JUCHEPCHUH C MOTJIOIICHUEM.
2. YacTuia B 0IHOMEPHOM MPSIMOYTOJIbHON MOTEHIIMAIbHOM siMe. KBaHTOBaHUE YHEPTUU U UMITYJIbCA
YaCTHULBI.
3. 3agaua. B onbite OHra paccrosiaue dmexny mensmu paBao 0.8 mm. Ha xakom paccrosiaum | ot
miesiedl ClaenyeT pacrosiokKHTh IKpaH, YToObl HMIMPHHA D MHTEpdEepPEeHIIMOHHOM MOJOCH 0Ka3aI0Ch
paBHOI 2 MM?

3aBenyroumuii kadeapoi Ycnaxues P.T.

MUMHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHVSI POCCHI7ICI§OI7I OEAEPALIUN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHH akagemuka M. /[, MumnoHmukosa

DK3AMEHAIIMOHHBIA BUJIET Ne 16
JaucuumInHa: « Pu3ukay

1. DHeprus u ummnyIbsc poroHa. JlaBieHue ceera.

2. Onpit Ultepna u I'epnaxa. Cnul 31nexkTpoHa. COMHOBOE KBAaHTOBOE YHUCIIO.

3. 3agava. Ha myTu cBeTOBOH BOJHBI, UAYIIEH B BO3JYXE, IOCTABWIN CTEKJISIHHYIO IUIACTUHKY TOJ-
mmHOM h= 1 Mm. Ha CKOIBKO M3MEHUIIACH ONTUYECKAs JUIMHA IIyTH, €CJIIA BOJIHA IaJA€T Ha IIACTUH-

Ky: 1) HOpManbHO; 2) mox yriom 0= 30°?

3aBenywoumuii kadeapoi Ycnaxues P.T.

MMHHNCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMNSI POCCI/II71CI§OI71 OEAEPALINN
I'PO3HEHCKUWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKU YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
qucuumuinHa; «dusnkay

1. Paccessnue ceta. 3akoH byrepa. PaneeBckoe paccesiHue.
2. KopnyckyasipHO-BOJHOBOM Jyain3M CBOMCTB BELIECTBA U €r0 ONbITHOE 000CHOBaHUE. [ nnoTes3a
ne bpoiins. OneITel 0 JUQPAKIUHU 3JEKTPOHOB, ATOMHBIX M MOJIEKYJIIPHBIX ITyYKOB.

3. Bagaya. Yrom aMekay IIOCKOCTSIMU TPOIYCKaHHs MOJsipu3aropa W aHammsaropa paseH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS MHTEHCHUBHOCTb CBETA, BBIXOSAIIEIO M3 aHAIM3aTOpa, €CJIU YIroJl YBEJu-

quTh 10 60°?
3aBenywoumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]éO HAVYKU N BBICI_L[EFVO OEPA3OB/§HI/IH POCCHI7ICI§OI71 OEEPALINU
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSAHOU TEXHUYECKW YHUBEPCUTET
nMeHn akagemuka M. [[. MummmoHImuKoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 18
qucruninHa: «Pu3ukay
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1. YpaBHeHnue DitHITeHA 17151 BHemTHETro (poTodddekTa.

2. CraunonapHble cocTosiHUs. YpaBHeHue Llpenunrepa A cTallMOHApHBIX COCTOSHUM. J[BHKeHHe
CBOOOTHOM YacTHIlbl. YacTHIIa B OJJHOMEPHOU MIPAMOYTOJIbHON MOTEHITUATBHOM sIME.

3. 3amaua. ['ups, nmojBelIeHHAsT Ha TPYXXKHUHE, KOJIEOIETCS 10 BEPTUKAIM C aMIUTUTyI0d A = 4 cm.
OmnpenenuTh MOJIHYO SHEepruto E xonebanuii rupu, eciiu xecTkocTh npyxuubl K = 1 kH/m.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMSI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOW TEXHUYECKU YHUBEPCUTET
“MeHH akageMmuka M. /I, MuimnoHImukoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 19
gucnuniuHa: «Pu3zukay

1. ITonsspu3zanus cBeTa Npu OTPaKEHUHU U MpeIoMiIeHUH. 3akoH bprocrepa.

2. Mexanunueckue rapMoHuyeckue koiedanus. ["apmonnueckuii ocupustop. [pyxunnsiii, puznue-
CKUH U MaTeMaTU4YecKHi MasTHUKU. AToM Bojaopoa. ['maBHoe, opOUTaIbHOE U MarHUTHOE KBAaHTO-
BbIC 4KCJIa. MarHUTHBIM MOMEHT aTomMa. KBaHTOBaHNE MOMEHTA UMITYJIbCA.

3. 3anava. Konbia HeroToHa HabM0at0TCsl € MMOMOILBIO IBYX OJMHAKOBBIX IJIOCKOBBITYKIIBIX JINH3
paanycoMm KpuBM3HBI R = 1 M, CIOXEHHBIX BIUIOTHYIO BBIIYKJIBIMHU ITOBEPXHOCTSIMM, TaK YTO ILIOC-
KH€ MOBEPXHOCTH JIMH3 MapauieabHbl. OnpenenuTsb paguyc 2 BTOpOro CBETIOro Kojblia, Halmrona-
€MOro B OTpaK€HHOM cBeTe (A = 660 HM) Ipu HOPMAJILHOM Ma/IEHUU CBETa HAa IOBEPXHOCTh BEPXHEM

JIMH3BI.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHJEFQ OBPA3OB/§HI/IH POCCI/IPICISOﬁ OEJIEPALINU
I'POSHEHCKHNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
WMeHH akageMuka M. /. MuImoHIuKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
mucturuHa: «duzukay (3 u3 3)

1. UaTepdepeHIMOHHAs KapTHHA OT IBYX KOT€PEHTHBIX UCTOYHUKOB.
2. Mudpaxiust Ha KpyriioM OTBEPCTUH U HA JTUCKE.

3. 3agaua. Kakoii HauMmeHblIeld paspemiaromeid cuioil R gomkHa o0nanate nudpakiuroHHas pemier-
Ka, 4YTOOBI C €€ MOMOIIbI0 MOXHO OBLIO pa3pelInTh JIBE CIEeKTpaibHble JTUHUU Kanus (A1 = 578 HM u
A2 = 580 uM)? Kakoe Hanmenbliee unciao N IITpUXOB JTOJIKHA UMETh 3Ta pPelleTKa, 4YToObl pa3pele-

HHEe OBLJI0 BO3MOXKHO B CIICKTPEC BTOPOI'O IMOpAAKaA.

3aBenyromuii kadeapoii Ycnaxmues P.T.

MI/IHI/ICTEPCT%O HAVYKHU U BbICHJEFp OBPA3OB/§HI/I}I POCCI/II71CI§OI71 OEJIEPALIMN
I'PO3HEHCKHU T'OCYAAPCTBEHHBIM HE®TSAHOU TEXHUYECKWU YHUBEPCUTET
nMeHn akagemuka M. /. MummmoHImuKoBa

Dx3amMeHannoHHbIN omter Ne 21
qucuumuinHa: «Pusukay
1. 3akon Mantoca. J[BoiiHOe mydenpenomiieHne. MckyccTBeHHas ONTHYECKask aHU30TPOIIHS.
2. N'apmonmnueckue kosebanuss U UX xapakrepuctuka. uddepeHnnansnoe ypaBHEHHE TapMOHHYE-
CKUX KOJIeOaHUH.
3. Bamaya. Ha audpakuumonnyio pemerky, coaepxkamyro n= 100 mtpuxoB Ha 1 MM, majgaer Hop-
MaJIbHO MOHOXPOMaTHYECKUN CBET. 3pUTelibHasl TpyOa CIIEKTpOMETpa HaBeJeHAa Ha MaKCUMyM Tpe-

73



ThETo nopsaka. YtoObl HaBeCTH TPyOy Ha APYroil MaKCUMyM TOTO e MOPAIKa, €€ HY’KHO TTOBEPHYTh
Ha yroa A = 20°. OnpenenuTs JUIMHY BOJIHBI A CBETA.

Ycnaxkuen P.T.

3aBenyromuii kagenpoi

MMHHCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMSI POCCHI7ICI§OI71 OEAEPALINN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOW TEXHUYECKUM YHUBEPCUTET
“MeHH akageMuka M. /I, MuimnoHImukoBa

ODK3AMEHAIIMOHHBIA BUJIET Ne 22
mucouIumHa: « Gu3ukay

1. KBanroBas runore3a u ¢popmyna [lnanka.

2. KorepeHTHbIE HCTOYHUKH CBETA.
3. 3anmaya. Temnepatypa T uepHoro Tena paBHa 2 kK. Omnpegenuts: 1) crieKTpaibHYIO IUIOTHOCTh

sHepruu usnydeHust U(A, T) aist qiuHbel BoHBL A = 600 HM; 2) 9HEpreTHYECKyI0 CBETUMOCTh R B MH-
TepBaje JUIMH BOJH OT A1 = 590 HM 710 A2 = 610 HM.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHNSI POCCI/II71CI§OI71 OEJIEPALINN
I'PO3HEHCKUU T'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akageMmuka M. /[, MummnoHmukoBa

Ok3aMeHalnoHHbIN Oomier No 23
JUCHUIUIMHA: «DU3UKa»
1. ducnepcus ceera. O6s1acTé HOPMAJILHON U aHOMAJIbHOM TUCIIEPCHN.

2. JIunza. [Toctpoenune u300pakeHus B INH3aX.
3. 3agaua. Onpenenuth JUIMHY A O€ryiiell BOJIHBI, €CIIM B CTOsYCH BoHE pacctosHue | mexmy: 1)

MEPBOM U CeIbMOM MyYHOCTSIMU PaBHO 15 cM; 2) mepBbIM U YETBEPTHIM y3JIOM paBHO 15 cM.

3apenyrommii kadenpoi Ycenaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKHU U BBICHJEFP OBPA3OB1§HI/I}I POCCI/II7ICI§OI71 OEJJEPALIN
I'POSHEHCKUNU IT'OCYAAPCTBEHHbBIM HEOTAHOM TEXHUYECKWU YHUBEPCUTET
UMEHH akajeMuka M. /. MuIInoHIIUKOBa

DK3AMEHAIIMOHHBIN BUJIET Ne 24
mucnumivHa: «Du3zukay

1. BoiBon u3 popmysl [Tnanka 3akonoB Buna u Credana-bonbumana.

2. [Ipoxosk/ieHre YacTull uepe3 MOTEeHIIMATbHBIN Oaphep.
3. 3anmauva. [[ns npekpamenust GotodddexTa, BHI3BBAHHOTO 00JTyYeHHUEM TUIATUHOBOW TUTACTHHBI YJIb-

Tpa(roIIETOBBIM CBETOM, HY>KHO MPUIIOKHUTD 33JE€PKUBAIOLIYI0 pa3HOCTh noTeHnuanoB U = 3.7 B.
Ecnan miaTHHOBYIO IUIACTHHY 3aMEHUTH IIACTHHOM M3 JPYroro Marepuaia, TO 3aep’KHUBAIONLYIO
Pa3sHOCTh MOTEHLUANOB NpuaeTcs yBeanuuTh 10 Uz = 6 B. Onpenenuts padoTy A2 BbIX0/1a 3JIEKTPO-
HOB C [TOBEPXHOCTH HOBOM IIACTUHBI, €CIIH JUIsl IIIaTHHBI paboTa Bhixoaa A1 = 6.3 3B.

Ycnaxuesn P.T.

3aBenyomuii kadenpoii

MUWHUCTEPCTBO HAYKHU 1 BBICILIET'O OBPA3OBAHUS POCCUNCKON OEAEPALINU
I'POBHEHCKUWU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHIuKoBa

DK3aMeHarnoHHEINH OmteT Ne 25
auciUIInHa: «Duzmkay

1. Mudpaxuus @paynrodepa Ha 1udppakIHOHHON pelieTKe.
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2. SInepubie cuibl. Me3oHbl. OOMEHHBIH XapakTep SACPHBIX CHIL

3. 3anmayva. [Inockas 3BykoBasi BojaHa umeeT nepuos 7' = 3 mc, aMmutyly A = 0.2 MM U IJIMHY BOJIHBI
A=1.2 M. Ins TOYeK cpefbl, yJaleHHBIX OT UICTOUYHUKA KOJIeOaHUH Ha pacCTOsHUE X = 2 M, HalTH: 1)
cMmemntenne &(x,f) B MoMeHTE = 7 Mc; 2) ckopocThb O&(x,7)/0t n yckoperne 02E(x,1)/ot2 s Toro xe Mo-
MeHTa BpeMeHH. HauanbHyto ¢a3y KoiebaHuii MpUHATh PAaBHON HYIIIO.

3aBenyromuii kagenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHI POCCI/II71CI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
“MeHH akagemuka M. /I, MuimnoHImukoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
JqucouIuimHa: « Gu3ukay

1. Baemnwuit potosrddext u ero 3akonsl. OnbiTel CToneToBa. ®oTOHBL. YpaBHEHHE DUHIITECHHA [T
BHemHero Goro3ddexra.
2. OCHOBHBIE 3aKOHBI FTEOMETPUUECKON ONTHUKH.

3. 3anaya. CpeiHEKBaIpaTUUHOE 3HAUEHUE UHAYKIIMY MarHUTHOT'O NOJISl B AJIEKTPOMAarHUTHOM
BostHE paBHO B= 2.50 HTn. KakoBa HHTEHCUBHOCTD 3TOM BOJIHBI?

3aBenyouuii kagenpoi Ycnaxues P.T.

KpnTepnn OlleHKH 3HAHHUH CTYACHTA Ha IK3aME€HE

OueHka «OTJIMYHO» BBICTABJISETCS CTYJIEHTY, MMOKAa3aBUIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAHHbIC,
ryOoKue 3HaHUs Y4eOHON MporpaMMbl JUCIUIUIMHBI U YMEHUE YBEPEHHO MPUMEHSITh UX Ha Mpak-
THUKE TPU PEIIEHNH KOHKPETHBIX 3aJ]1a4y, CBOOOJHOE U MPaBUILHOE 00OCHOBAHHME MPHUHSTHIX pellie-
HUM.

OuneHka «XOpomo» - BBICTABISIETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, T[PaMOTHO U
M0 CYILIECTBY M3Jaraer ero, yMeeT NpUMEHSTh MOITyYEHHbIC 3HAaHUS Ha MPAKTUKE, HO JIOMyCKa-
€T B OTBETE WJIM B PEUICHUU 33J1a4 HEKOTOPbI€ HETOYHOCTHU, KOTOPHIE MOXKET YCTPAHUTh C
MOMOIIBI JOMOJTHUTEIbHBIX BOMPOCOB MPENogaBaTes.

OueHnka «ya0BJE€TBOPUTEIbHO» - BBICTABJISETCS CTYACHTY, MOKa3aBlieMy (parMeHTapHbBIN, pa3-
PO3HEHHBIN XapakTep 3HAHWM, HEJOCTaTOYHO MpaBUIbHBIE (QOPMYIUPOBKH Oa30BBIX MOHSITHUH,
HApPYILICHUS JOTHYECKON MOCIENOBATEILHOCTH B HM3JIOKEHUHM MPOTPAMMHOrO MaTepHhalia, HO IpHU
ATOM OH BJIaJIeeT OCHOBHBIMHU pa3feliaMu yueOHOW MpOorpaMMbl, HEOOXOTUMBIMU IS JAajbHEHUIIETro
00yYEeHHS 1 MOXKET TPUMEHSATH MOJyYSHHBIC 3HAHUS 110 00pa3Ily B CTAaHAAPTHOU CUTYaIIUH.

OuneHka «HeyI0BJIEeTBOPUTEIbHO» - BBICTABISIETCS CTYACHTY, KOTOPBIH He 3HaeT Oonbiieil 4a-
CTH OCHOBHOTO COJI€p)XaHHUSA yUeOHON MpOorpaMMBbl JUCITUIUIHHBI, JOITYCKAaeT rpyObie OMMUOKH
B (OpPMYIHUPOBKAX OCHOBHBIX TMOHSATHH MUCIUIUIMHBI U HE yMEeT MCIOJb30BaTh MOJTy4YEHHBIS
3HAHWS PHU PEIIEHUH TUMOBBIX MPAKTUYECKHUX 3a]1a4.
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KommiiekT 1abopaTtopHbix padot
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1. Il cemectp
1,2. | O6paboTka pe3yabTaToB (PU3MUECKOTO IKCIIEPUMEHTA.
Omnpenenenue yckopeHus: CBOOOAHOro naaeHus (J) ¢ MOMOIIbIO
MaTeMaTHYeCKOro MasiTHUKa
Onpenenenre MOMEHTA WHEPIIMH C TTOMOIIBIO0 MasiTHUKAa Makc-
BeJJIa
Omnpenenenne korpuLeHTa BHYTPEHHETO TPEHUSI )KUIKOCTH 10
metoxy CTokca
Onpeznenenre OTHOMEHHS TETNIOEMKOCTEH BO3AyXa MPH TOCTOSTH-
HOM JIaBJICHUU U 00beMe
3. 3. Il cemectp
N3yueHne 31eKTpon3MepUTENbHBIX TPUOOPOB
Nzyuenne paboThl 3JIEKTPOHHOTO ocHIIIorpada
Onpenenenne pabOThl BBIX0J1a 3JIEKTPOHOB U3 METaIa
M3yueHne 3IeKTPUUECKUX CBOWCTB CETHETORIETPUKOB
Omnpeznenenre OTHOMIEHHS 3apsi/ia DJIEKTPOHA K €r0 Macce METo-
JIOM MarHeTpoHa.
4, 4. IV cemectp
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JIMH3BI 1 UX MOrpeIIHOCTU

OnpeneneHre paccTosIHUA MEXY EasiMHU B onibiTe FOHTa

Uccnenosanue 3akoHa Maiiroca 1 poOX0KICHUS MOJISIPU30BAHHO-
ro cBera uepe3 (ha3oByro IIACTHHKY

Onpenenenne GOKYCHBIX paCCTOSIHUN TOJOKHUTEIBHOM U OTpHULIA-
TEJIBHOM JIMH3 MeTo1oM beccens

Kpurepuu ouenku:

— 32 BBINIOJIHEHUE OJHOH J1a00paTOpHOI paboTHI CTyIEHT moirydaeT 4 Gaa.
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