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m\it

KonTposmmpyemebie pasnesnbl

JIUCIUIIIINHEI

Kon
KOHTPOJIUPYEMOU
KOMIIETEHIIMH

HanmMmenoBanme o1ieHOYHOTO
CpeacTBa

Du3nUecKrue 0CHOBBI MEXaHUKH

OIIK-1

Crniocoben WCII0JIb30BATh
MaTeMaTHYECKuE,
¢duznueckue, ¢busnko-
XUMHAYECKHE,  XHMHYECKUE
METO/IbI ISl PEUICHUs 3aja4
npodeccrnoHaIbHO I
JeSITEIIBHOCTH

MounekynsapHas ¢pusuka, u
TEPMOIMHAMHKA

OIIK-1

Crniocoben HCIIOIh30BaTh
MaTeMaTHYECKHE,
¢duznueckue, (uzuko-
XAMHUYECKHE,  XUMHUYECKHE
METOJIBI JIJISl PEIICHUsS 3aJ]aq
npodeCcCuOHAIBHOU
JICSITCIILHOCTH

DIIEKTPOAMHAMHKA

OIIK-1

Crnocoben HCIIOTh30BaTh
MaTeMaTHYECKHE,
buznyeckue, ¢uzuko-
XAMHYECKHE,  XUMHUYCCKHE
METOJIbI JIUISl PEIICHUs 3aJ]iaq
npoeCcCUOHATBHOU
JeSITEIbHOCTH

Konebdauns 1 BOIHBI

OIIK-1

CrocobeH HCIIONL30BaTh
MaTeMaTHYECKHUE,
busznveckue, (husuko-
XHMHYECKHUE, XUMHYECKHE
METOJIbI JIJIS PEIICHUsS 3aj]au
npodeccrnoHaIbHO N
JIEATEIbHOCTH

Ontuka (reomeTpuyecKas u
BOJIHOBAs )

OIIK-1

Crnioco6eH UCTIOJIB30BaTh
MaTeMaTHU4eCKue,
busznveckue, (husuko-
XUMUYECKHE,  XUMHUYECKUE
METOJIbl ISl PEUICHUs 3aja4
npoecCHOHATLHOU
JIeSITeIIbHOCTH

KBanrtoBas ¢usuka.

OIIK-1

Cnocoben YICTIOJNIb30BATh
MaTeMaTu4ecKue,
¢dusuueckue, ¢busuko-
XUMUYECKHE,  XUMHYECKUE
METOJbl JJISl pelIeHusl 3ajay
npodeccroHanbHO M
JIeSITeIbHOCTH

ONEeMEHTHI (I)I/I3I/IKI/I dTOMOB "
MOJICKYJI

OIIK-1

Crniocoben UCII0JIb30BaTh
MaTeMaTH4ecKue,

dusnueckue, ¢buzuko-
XAMUYECKHE,  XHUMUYECKHUE
METOJIbI JUIsl pelIeHHs 3aaa4




npodeccrnoHanbHO I
JIESTEIbHOCTH
8 | DnemeHTHl GU3MKH AaTOMHOTO Si7pa U OIIK-1 Crniocoben HCIIOIh30BATh
AJIEMEHTAPHBIX YaCTHII MaTeMaTHYECKHe,
¢dusuueckue, ¢busuko-
XAMHUYECKHE,  XUMHUYECKHE
METOJIbI JIJISl PEIICHUsT 3a]aq
npodeccrnoHaIbHO M
NESTETLHOCTH
IlepeyeHb OLIEHOYHBIX CPEACTB.
Ne i/ | HammeHoBaHUE OIEHOYHOTO Kpartkas xapakrepucruka [IpencraBnenue
CpeacTBa OIICHOYHOT'O CPEJICTBA OIICHOYHOT'O CPEJICTBA B
donze
1 3amaya [Ipobnemuoe  3amanue, B | 3amaHus AJs PEIICHUS
KOTOPOM obOydaroremMycst 3a/1auu
peiaraoT OCMBICITHTD
peanbHyI0 TPOGECCHOHATBHO
- OpPUEHTUPOBAHHYIO
CUTYAIHUIO, HEO0OXOUMYIO
IS pemeHns JaHHOH
poOIeMBI
2 JlaGopatopHoe 3a7aHue Brimonsenue crynenTtoM | Kommuiekt 1abopaTtopHbIX
nabopaTopHoii pabOTHI 1O pabot
paznenam
3 KonTtponbHas padoTa CpenctBo npoBepkd ymMeHui | KOMIUIEKT KOHTPOJIBHBIX
IPUMEHSTh MOJTy4YeHHbIE 3aJJaHul 10 BapHaHTaM
3HAaHUS JJIs pelIeHHs 3ajad
OTIPEJICJIEHHOTO THIIA [0 TEME
WIIH pasznmeny yaeOHOH
JCIUTUIAHBI.
4 Bomnpocsr mis pyoexxHOM CpenctBo KOHTPOJISI IIepeuenb BOmpocoB
aTTecTaluu YCBOCHUS y4eOHOT0
MaTepuaia. [Iponykr
CaMOCTOSITENIbHOM ~ paboThI
CTYIEHTa, MPeICTaBISIOIHIA
co0oil KkpaTkoe H3J0KEHHE B
MUCHbMEHHOM BUJIE
TEOPETUYECKOTO MaTepuana
5 3aueTHO-3K3aMeHannoHHble | CpencTBo KOHTPOJIS KomriekT 3auetHo-
MaTepuabl YCBOCHHUS y4eOHOro | 2K3aMEHAIMOHHBIX OMIIETOB
MaTepuaiga TEeMbl, pasJena
WIH pa3eNioB
JCIUTLUTAHBL, B BUJIE
cobecenoBaHUs
npernoaaBaTens u

oOyuaromierocs




KENC-3AJIAUH

2 cemecTp
3amanue 1

1. JIBe aBTOMAILIMHBI IBUXKYTCS 110 JOpPOraM, Yroj MEXy KOTopbiMu, @ = 60°. CKOpoCTh aBTOMAILINH
01= 54 kM/4 1 v2= 72KkM/4. C KaKko#l CKOPOCTBIOV YAATISIOTCAMAIINHBI OJHA OT IPYroii?

2. Opynue, XKECTKO 3aKpEIJICHHOE Ha JKEJIEe3HOJOPOKHOUM TmnaTtdopme, MPOU3BOIUT BBICTPEN
BJ10JIb TIOJIOTHA ’KE€JIE3HOM Toporu noJ yriaom o = 30° k iuHuu ropuzonTta. OnpeieauTb CKOPOCTh
UzoTKata miaT(GopMsbl, €CIU CHAPS BBUICTACT CO CKOpocThio  Ur =480 M/c. Macca minaTgopMsr
C OpyaueM U cHapsiaamMu Mz = 18T, macca cHapsiia M1 = 60 Kr.

Samaune 2

1. Ilap maccoit m1= 1 Kr ABUXKETCS CO CKOPOCThbIO 01= 4 M/C U CTAJKHUBAETCS C IIApOM Maccou
M2=2KT, IBHXYIIAMCSI HABCTPEUY €MY CO CKOPOCTBIO 02 = 3 M/c. KakoBBI CKOPOCTHU1 1 U2 ITIAPOB TTOCIIE
yrapa? Y aap cuurath aOCOJIOTHO YIPYTHM, IPSMBIM, [IEHTPAILHBIM.

2. OnpeienuTh KOJMYECTBO TETUIOTH Q, KOTOpPOE HA0 COOOMMUTE Kuciopoay oobemoMm V = 50 i1 mpu
€ro U30XOPHOM HarpeBaHHH, YTOOBI JaBJIEHHE T'a3a MOBbICHIIOCH Ha Ap = 0,5 Mna.

3amanue 3

1. UneanpHbiii ra3 coBepuiaer nukia KapHo npu TtemmepaTtypax TeruonpueMHuka 72 = 290 K u
teriootaatunka 71 = 400 K. Bo ckonbko pa3 yBenuuurtcs KOd(GQGUIUEHT MOJIE3HOTO JACHCTBUS 1
[UKJIa, €CTIU TeMIIepaTypa TeIIooTaaTdYuka Bo3pacrer 10 71 = 600 K?

2. Haiitu Maccy MBOJBI, BOIIEIIICH B CTEKIAHHYIO TpyOKy ¢ muamerpoM KaHama d = 0,8 mm,
OIYLIEHHYIO B BOJly Ha Malylo Ii1youHy. CUMTaTh CMauMBaHUE TOJIHBIM.

3amanue 4

1. ITpu M30TEpMUYECKOM pacIMpeHuu azota npu temreparype 7 = 280 K o6bem ero yBenuuuiics B
nBa pasa. Onpenenuth: 1) COBEpIICHHYIO NPU PaCHIMPEHHH ra3a pabdoty A; 2) usmenenue AU
BHYTPEHHEH 2HEpruu; 3) KOJM4YeCTBO TEIIOTH Q, mojydyeHHoe ra3oM. Macca azora m = 0,2 xr.

2. UneanpHbiii ra3 coepinaet 1uki Kapro. Temneparypa TiTeriooTaTduka B 4eThipe pasza (N = 4)
00JIbIIIe TEMITEPATYPhI TEIJIONpHeMHHKA. Kakyto 10110 @ KOJIMYeCcTBa TEIUIOTHI, MOJIYyYEHHOTO 33 OJJUH
LUK OT TEIUIOOTAATUMKA, a3 OTJACT TEIIONPUEMHUKY?

3amanue 5

1. Kakyro paboty 4 HaJ0 COBEpIINTH MPHU BBIAYBAHWU MBUIBHOTO MY3bIPs, YTOOBl YBEITUYHUTH €O
o6bem ot V1 =8 em® 10 Vo= 16 cm? Cuntath MPOLIECC U30TEPMUUYECKHM.

2. Ha ckambe JKyKOBCKOTO CTOHT YENIOBEK U JAEPKUT B PYKaX CTEP:KEHb BEPTUKAIHHO MO OCU CKaMbH.
CkaMbsl ¢ 4eIIOBEKOM BpAIaeTCsl C YTI0BOM CKOPOCThi0 w1 = 4 pan/c. C Kakol YrIoBOW CKOPOCTHIO
w2 OyIeT BpallaThCs CKambsi C YEJIOBEKOM, €CIIM TMOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHslI
TOPU30HTANIbHOE NOJI0KeHHe? CyMMapHbIi MOMEHT MHEPILIMH YEIOBEKa U CKAMbH J=5kr-m°
. dnmuna crepxua € = 1,8 M, macca m = 6 kxr. CuuTarh, 4TO LUEHTP MAacC CTEPKHSA C YEIOBEKOM
HaXOJHUTCS Ha OCH MIATQOPMBIL.

3aganue 6



1. Kakas pabora 4 Oyner coBepiieHa CHJIaMH TPaBUTALMOHHOTO TOJIS P MAJACHUHU Ha 3eMITI0 Tena
maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 6eckoHEUHOCTH?

2. Touka y4acTBYeT OJJHOBPEMEHHO B JBYX B3aUMHO NEPIEHAWKYISPHBIX KOJCOAHMSIX, YpaBHEHUS
KOTOPBIX X = A1sinwit u 'y = Azcoswat, rne A1 = 8 cm, A2 = 4 cm, w1= w2 = 2¢’. HamucaTs ypaBHeHUE
TPAaeKTOPUHU U OCTPOUTH ee. [loka3zaTh HanpaBiIeHUE ABMKEHHUS TOUKH.

3 cecmecTp
3ananue 7

1. B ckpermieHHbIE TOJ MPSIMBIM YTIIOM OJTHOpOHbIe MarHuTHOE (H = 1 MA/M 1 anekrpuueckoe (£ =
50 kB/m) nonst Baeren woH. [Ipu kakoi CkOpocTH V MoHA (TI0 MOAYJIO M HAMPABICHUIO) OH OyIeT
JBUTATHCS B CKPEIIEHHBIX MOJISX MPSIMOJIMHEHHO?

2. OnpenenuTh MarHUTHBIM MOTOK @, MPOHHM3BIBAIOIIMK coseHown, eciu jmuHa £ = 50 cM  u
MarHuTHbeI MOMeHT pm= 0,4 BO.

3aganue 8

1. Konp1io 3 MeaHOTO TIpoBOIa Maccoit M = 10 T moMemeHo B 0OTHOPOTHOE MAarHUTHOE TI0JIe

(B =0,5 Ta) Tak, 4To MIOCKOCTh KOJIbIIA COCTABIISAET yrod £ = 60° ¢ THHUAMU MarHUTHOW UHTYKITUH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMIET MO KOJIBITY, €CIIH CHATH MarHUTHOE TIOJIE.

2. VcTovHMK TOKa 3aMKHYIIM Ha KaTymky conpoTtuBieHrneM R = 20 Om. Uepes Bpems t = 0,1 ¢ Toka
| B xarymike nocturna 0,95 mpenensHOTO 3HaUeHUs. ONpenenuTh HHIYKTUBHOCTh L KaTymikw.

3amanue 9

1. DneKTpOoH MBWKETCS BAOJL CHIIOBOW JIMHUMA OAHOPOJHOTO DJIEKTPHUYECKOTO ToJit. B HekoTopoi
TOYKE TIOJIS C MOTEHITUAIOM @1 = /() B 31eKTpOH uMen cKopocTh V1 = 6 Mm/c. OnpenenuTh MoTEeHITna
(2 TOYKH MOJIA, TOUISA O KOTOPOU 3JIEKTPOH MOTEPSET MOJOBUHY CBOECH CKOPOCTH.

2. Tlnockuii KOHAEHCATOP C IUIOMAAbI0 TwiacTHH S = 200 em? Kaxmas 3apspKeHa 10 Pa3HOCTH
noreniuanoB U = 2 kB. Paccrosuue mexnay miactuHamu d = 2 cu. JIMDIEKTPHK — CTEKIIO.
Omnpenenuth sHepruto W nosst KOHJeHCATOPa U TJIOTHOCTh SHEPTUHU (0 TIOJISL.

Samanue 10

1.9]IC 6arapeu ¢= 12 B. Ilpu cune toxka | = 4 A KII]] 6arapeu n = 0,6. Onpeaenutb BHyTpeHHEE
conpoTuBiieHue R; 6aTapen.

2. Cuuia TOKa B LIETH U3MEHSIETCS CO BpEMEHEM 110 3ak0oHy | = loe™. OnpenennuTs KOJTUIeCTBO TEIIOTHI,
KOTOpO€ BBIICIHUTCS B MIPOBOJHUKE compoTuBieHueM R = 20 Owm 3a Bpems, B T€4eHHE KOTOPOTO TOK
YMEHBIIUTCA B € pa3. Kosdduiment o npunsts papabiv 2 - 107%¢™,

3amanue 11

1. Tlo IByM CKpEIICHHBIM 101 TPSIMBIM YTJIOM OSCKOHEYHO JJIMHHBIM POBOIOM TekyT Toku | u 21 (I
=100 A). OnpeenuTh MarHUTHYIO HHAYKIHIO B B Touke A (puc. 10). Paccrosauie d = 10 cm.

2. KBazmpatHas NpoBoJIOYHAs paMKa pacHojoXeHa B OJHOM IJIOCKOCTH C JJIMHHBIM MPSMBIM
IIPOBOJIOM TaK, 4TO JIBE€ €€ CTOPOHBI IapaJuIeabHbl IpoBoAY. [I0 paMke 1 MpoBOAY TEKYT OJIMHAKOBBIE
toku | =200 A. Onpenenuts cuity F, 1eHCTBYIOIIYIO Ha paMKy, €Cly OJbKaiIias K MpoBOAoy CTOpOHA
paMKH HaXOJUTCS OT HETO Ha PACCTOSIHUM, PAaBHOM €€ JJIMHE.

Samauue 12



1. Crepxenp anuHoi € = 20 cM 3apshk€H paBHOMEPHO DPACIPEAEICHHBIM 3apsAOM C JIMHEHHOU
mwiotHOCTHIO T = 0,2 MKKi/M. Crepskenb Bpamaercs ¢ yactotoif N = 10 ¢! oTHOCcuTensHO ocH,
NEPIICHANKYIISIPHON CTEPIKHIO U MPOXOASIIEH yepe3 ero koHen. OnpeaenuTb MarHUTHBI MOMEHT P,
00yCIIOBIICHHBIH BpaIlIECHUEM CTEPKHSI.

2. MarauTHbI# MOMEHT Pm TOHKOTO IIPOBOJSIIEr0 KOMBHA Pm = 5 A - M%. OmpenenuTh MarHUTHYIO
MHAYKIHIO B B TOuke A, HaxosmIecs Ha OCH KOJIbIla M yJaJICHHON OT TOYEK KOJIbIa Ha PACCTOSIHUE
r =20 cwm (puc. 7).

3aganue 13

1. To Tpem mapasuiesIbHBIM MPSIMBIM IIPOBOIAM, HAXOISIIUMCSI Ha OJJMHAKOBOM pacctosiiuu d = 20 cm
JpYT OT Apyra, TeKyT oauHakoBble TOkU | =400 A. B 1ByX npoBoax HalpaBiIeHHs TOKOB COBIA/IAIOT.
BbrauciuTh 715 KaK0T0 U3 IPOBOIOB OTHOIICHNE CHIIBI, IEHCTBYIOIIEH Ha HEro, K €ro JITHHE.

2. Tuck paguycoMm R = 8 cM HeceT paBHOMEPHO pacIpeIeieHHbINH 110 ToBepxHOCcTH 3apsia (o = 100
uKn/m?). OnpenenuTs MarHUTHBIH MOMEHT Pm, OOYCTIOBIEHHBIH BpalieHHeM MCKA, OTHOCHUTETBHO
OCH, MPOXOJSAIIEH 4Yepe3 ero HEHTP U MEPHECHAUKYIIPHON IUIOCKOCTH JIMCKAa. YTJOBas CKOPOCTH
BpareHus aqucka o = 60 paz/c. 5.

4 cemecTp
3ananue 14

1. Cpennss HepreTHdyeckas CBETUMOCTH R mosepxHocTH 3emmu pasHa 0,54 Ix/(cm? mun). Kakosa
JOJDKHA OBITH TeMmIiepaTypa I TOBEPXHOCTH 3€MJIM, €CJIM YCIOBHO CYHTaTh, YTO OHA W3ITydaeT Kak
cepoe Teno ¢ kodduimentom yepHoTsl ar=0,25?

2. Ha nMHKOBYIO TUIaCTUHY HAIpaBJIeH MOHOXpOMAaTHUYECKUN My4ok cBeTa. DOTOTOK MpeKpaliaercs
Npu  3a/iepkuBaromeld pasHoctu noteHnuanoB U = 1,5 B. Onpenenuts JUMHY BOJHBI A CBETa,
MaJaoIlero Ha IIacTUHY.

3aganue 15

1. Onpenenuth UMIYIBC pe DIEKTPOHA OTIAYH, eciid (HOTOH C 3Heprueit €1 = 1,53 MaB B
pe3ynbTaTe paccessHUus Ha CBOOOHOM 3JIEKTPOHE MOTEPSUT /3 CBOEH SHEPruu.

2. IIpu kakoii ckopoctu B (B JOJSX CKOPOCTH CBETA) PENIATUBUCTCKAS Macca Jito00il YaCTHIIbI
BelecTBa B N = 3 paza 60JbIlie Macchl MOKOs?

3aganue 16

1. Temnepatypa abcontotHo yepHoro Tena T =2 kK. Onpenenuts JUIMHY BOJTHBI Am, HA KOTOPYIO
MPUXOUTCS MAKCUMYM SHEPTHH U3IYYCHUS, ¥ CICKTPAIBHYIO IJIOTHOCTh SHEPTEeTHYECKON
CBETUMOCTH (M3Iy4aTeIbHOCTH ) (12, T)max JJIs1 3TOM UTHHBI BOJIHBL.

2. ©®orton ¢ »neprueit € = 10 3B mamaer Ha cepeOpsiHYIO IIACTUHY U BbI3bIBaeT (GoTodddekr.
Onpenenuts UMIYAbC P, MONMYYEHHBIH MIACTUHOW, €CITU MPUHATH, YTO HAMPABICHUS JIBUKCHHS
(dboToHa U POTOANEKTPOHA JIEKAT HA OJAHOM MPAMOI, MEPHIEHANKYISIPHOIN MTOBEPXHOCTH MJIACTHH.

3amanue 17

1. Bo ckonbKo pa3 u3MeHUTCs nepuo 1 BpalleHue 3JeKTPOHA B aTOME BOJOPO/1a, €CIIH P MEPEX0/Ie

B HEBO30YXJICHHOE COCTOSTHUE aTOM H3JIy4usI POTOH C UTMHON BOJIHBI A = 97,5 HM?

2. [Ipu KakuX 3HAUYCHUAX KUHETUUYECKOU dHepruu 1 3JeKTpoHa omnbKa B onpeieIieHuu 1e0poiiIeBCcKO

JUTMHBI BOJIHBI ATIO HEPEIATUBUCTCKOM dopmyne He nmpesbimaer 10%?

Samanue 18



1. Anpda-uyacTuna HaxXoIUTCA BOECKOHEUHO TIyOOKOM, OJHOMEPHOM, MPAMOYTOJIbHOM
MOTEHUHATBHOM SIIIUKe. VICIONb3ysl COOTHOLIEHHE HEONPEACICHHOCTEH, OIIEHUTh MHUPUHY €
AIIMKA, €CIU U3BECTHO, YTO MUHUMAaJIbHASI SHEPTUA a-4acTULBl Emin = 8 MaB.

2. Cpennee BpeMs ku3HH At aToMa B BO30YKJEHHOM COCTOSHMH cocTaBiseT okono 1078 c. Ipu
mepexoJe aroMa B HOPMalbHOE  COCTOSHHME  HCIycKaercsi  (OTOH, CpedHss  JJIMHA
BOJIHBI <A> kotoporo paBHa 400 HM. OIICHHTH OTHOCHUTCIBHYIO IIHMPUHY AA/Au3mydaemoit
CTIEKTPaJIbHON JIMHUH, €CIIM HE TIPOUCXOUT YITHUPEHHS INHUU 32 CUET IPYTUX MPOIIECCOB.

3aganue 19

1. DyIeKTpOH HAXOUTCS B OECKOHEYHO IIIyOOKOM, OJHOMEPHOM, IPSMOYTOJIbHOM IMOTEHIIHATEHOM
suke mupuHon ¢. B kakux Toukax B mHTepBasie 0<X<{ MJIOTHOCTH BEPOSTHOCTH HAXOXICHHUSI
3JIEKTPOHA HA BTOPOM U TPEThEM SHEPreTUUYECKUX YPOBHAX OJUHAKOBBI? BBIUMCINTH MIOTHOCTH
BEPOSITHOCTH JJIS OTHX TOYeK. PeleHne mosiCHUTh rpauKoM.

2. Onpenenuth yncio Nsajgep, pacmagaronuxcs B TeUeHHe BpeMenu: 1)t1 = 1 MuH;

Kpurepun onenku:

—€CJIM CTYJEHT NMPaBUJIBHO PELIn OJIHY 33/1a4y, TO OH Mojyd4aer 2,5 Oamna.

Bonpocs! 1u1st pyOesKHOM aTTecTAnMH

Bropoi cemectp
Bomnpocs! k nepBoii pyOeXHOH aTTecTanuu

1. MarepuanbHas TOYKa, PaJUyC-BEKTOP, BEKTOPHI NEPEMELICHUs, CKOPOCTH, YCKOPEHHs. 3aKOH
JIBMDKEHUS, TPAEKTOPUS U MTPOIIEHHBIN MyTh.
2. JIBWXeHue 10 OKPYKHOCTH. BEKTOPHI yri10BO#l CKOPOCTH U YIIIOBOTO yCKOpeHUs. CBsA3b TMHEHHBIX

7
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CoNoOR~WNE

U YIJIOBBIX KWNHEMATUYECKUX BEJIMYHMH.

IIepsslit 3axk0oH Hprotona. MHepuuanbabie cucteMsl oTcuera. Macca, UMITyJIbC, CUa.

Bropoi1 3akoH Herorona. Tperuit 3akoH HproTtoHa.

Bec Tena. Hesecomocth. Cuitbl TpeHus.

Pabora cuiel, MomHoCTh. Kunetnueckas sneprust I[lorennuansaas sueprus. CBsi3b MEXIY CHIION
Y MOTEHIMAIbHOW SHEPTrUEH.

CoxpaHeHue MOJTHOM MEXaHUYECKOW SHEPrul MaTepuaIbHOW TOUKH B [10JI€ OTEHUUATIbHBIX CHIIL.
LlenTp Macc 1 3aKOH €ro ABUKEHHUS.

3aKOH U3MEHEHMSI U COXPAaHEHUSI UMITYJIbCa CUCTEMbl MaTEpUAJIbHBIX TOUEK.

. MomenT unepruu. Kunetnueckas sHeprusi BpalllalolIerocss TBEpAOro Tena. MoOMEHT uMIlyibcea,

MOMEHT CUJIbl OTHOCUTENILHO OCH.
JlaBieHue B KUAKOCTAX U ra3zax. 3akoH Ilackans.
3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
VYpaBuenue bepnynm.
JlamunapHoe teuenue. TypOynentHoe Teuenue. Yucno Pelinonbca.
Bsaskocts.
[IpeoOpazoBanusa [amunes. MexaHuyeckuii  OPUHLMI — OTHOCUTENBHOCTH. [locTynatsl
cnienuanbHOM Teopuun otHOcuTensHOCTH (CTO).
[IpeoGpaszoBanust Jlopenua
PenstuBucTckuit 3akoH npeodpa3zoBaHUs CKOPOCTEH.
PenstuBuctckuit umnynsc. PenstuBucrckas ¢opma Broporo 3akoHa HeroToHa.
3aKOH B3aUMOCBSI31 MacChl U SHEPTHU.

lapmoHnueckne KOIEOAHUS U WX XaPAKTEPUCTUKH. HuddepennmansHoe ypaBHEHHE
TapMOHHYECKHX KOJIeOaHUH.
Mexannyeckue rapMoHuyeckue kosiebanus. — KuHeTnueckas W TNOTEHUUANbHAs HHEPrUU

TapMOHHYECKUX KOJIeOaHUH.

lapmonnueckuit ocuussatop. [IpyxuHHbIM MasTHUK. DPU3NYECKUIT MagTHUK. MaTeMaTHYeCKHil
MasITHUK.

Mexannueckue BoHbL. [Ipo1oibHbBIE U TONIEpEYHBIE BOTHBI. J[JIMHA BOJTHBI.

Bompocsr ko BTOpoii pyOexHOH aTTecTanuu

Craructudeckas GU3MKa 1 TEPMOJAUHAMUKA.

Macca u pazmepsl MOJIEKYIL.

TepMoauHamuyeckue napamerpsl. MaeanbHbli ras.

YpaBHEHHE COCTOSAHUS UACATIBHOTO ra3a. 3akoH JlanbToHa

OnbITHBIE ra30BbIE 3aKOHBI.

Xa0THUYHOCTH MOJIEKYJISIPHOTO IBMKEHUA. CpelHss CKOPOCTh MOJIEKYII.

[TonsiTHe aGCOMOTHOM TeMmepaTypsl U OCHOBHBIE monoxeHuss MKT.

3akoH MakcBesuia 0 pacpeeJIeHUN MOJIEKYJI HECAIBHOTO Ia3a 110 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.

10. Cpennee uMcia0 CTOIKHOBEHUH U CpeAHss JUIMHA CBOOOHOTO Mpobera MoJIeKydl.
11. SIBnenus nmepeHoca.

12.ITpenmer TepmorHaMUKHU. OCHOBHBIE ONIPENECHNSI. BHYTpEHHS SHEPTUS CUCTEMBI.
KonundecTBo TeMIoTHI.

13.I1epBoe Ha4anO TEPMOJMHAMUKH.

14. TerumoemkocTh raza. @U3NUECKUN CMBICI YHUBEPCAIIBHOMN ra30BOM IOCTOSHHOM.
15.IIpumMeHeHne nepBoOro Hayajaa TEPMOJANHAMUKH K H30IIPOLIECCaM.
16.Anuabatusiii mpouecc. [TomutpornHslii mpoiecc.

17.Kpyrooii nporiecc. OOpaTtumbie 1 HEOOPAaTUMBbIE TTPOLIECCHI.

18.2HTpomnus.

19.Bropoe Hauano TeEpMOAMHAMUKH.



20.uxn Kapno u ero KII[ anst uaeanbHOTO rasa.
21.Ypasuenue Ban-nep-Baanbca.

22 .M3otepmbl Ban-nep-Baanbca.

23.BHyTpeHHSs DHEPIUsl pealbHOIo ras3a.
24.3¢dext Ixoyns-Tomcona.
25.TloBepxHocTHOE HaTshKeHUE. CMauynBaHUE.
26.Vcnapenue U miaBJIeHUE.

Tperuit cemectp
Bomnpocs! k iepBoit pyOexxHO# aTTecTanum

1.2nexTpu3anus Tes. DIESKTPUUSCKUN 3apsii. 3aKOH COXpPAHECHHS 3apsijia.

2. 3axon Kynona.

3.9nexTpudeckoe noJie. HanpsskeHHOCTD SIEKTPUYECKOTO TTOJIA.

CusioBble JIMHUA MAarHUTHOTO TIOJIS.

4.PaboTta moJisl MpU TEPEMEIICHUH 3apsija.

5. IloTeHuwman, pa3HOCTh MOTEHIUAIIOB.

6.HanpspkeHHOCTh Kak TpaJIMeHT MOoTeHIMana. DKBUIOTEHIIMAIbHBIE TTIOBEPXHOCTH.
7. Tlonspuzanust TUAAEKTPUKOB. HampsyKeHHOCTH MOJIs B TUDJICKTPUKE.

8. OnektpoeMkocTb. KoHneHcaTopsl. [Ipumenenne kKoHIEHCATOPOB.

9. DHeprus 3MeKTPOCTATHYECKOTO MOJIA.

10.9nexkrpuueckuii Tok. Cuna Toka. [IocTOSIHHBIN TOK.

11.3akon Oma nst yyactka uenu. COnpoTUBIICHHE MPOBOJIHHUKA.

12.Tunel coenUHEHUs MPOBOIHUKOB.

13.Ctponnue cuibl. JIC. 3akon OMa 11 TOJTHOM IIemHu.

14.3axkon JIxoyns-Jlenmna. Pabora Toka. MomHOCTh TOKa.
15.9nekTponpoBoIHOCTE TBEPABIX Ted. [Ipupona Toka B MeTasiax.
16.MarautHoe mosne. CUJIOBbIE JTMHUM MArHUTHOTO ToJis. HanmpsKeHHOCTD.
17.3akon buo- Caapa-Jlamnaca.

18.Cuna Ammnepa. B3zanmoelicTBre napasmiebHbIX TOKOB.

19.Cuna Jlopenna.

Bompocs! ko BTOpoii pyOexHOH aTTecTaruu

1.BemectBo B MarHuTHOM mnose. IlapamarHeTwku, IMaMarHeTUKH.

2. Dddexr Xomra.

3.Ilupkynsauus BeKTopa B MarHuTHOTO 110J11 B BaKyyMe.

4. Teopema ['aycca nns nons Bektopa B.

5. PaboTta no nepemenieHuo NpoBOAHUKA U KOHTYPa ¢ TOKOM B MarHUTHOM TIOJI€.

6. DJIeKTpOMarHuTHasE MHAYKUUSA. MarHUTHBIA TOTOK.

7. 3aKOH UIEKTPOMAarHUTHOW WHAYKLUUHU U npaBuwiio JlopeHna.

8. Camounaykuus. IJ1C- caMOMHIYKLINH.

9. UHAyKTUBHOCTh NPOBOJHUKA U B3aUMHasl MHIYKTHUBHOCTb. DHEPIHsl MAarHUTHOTIO MOJIS.
10. OnexTpomaruutHoe mouie. Tox cmemeHus. Buxpesoe moue.

11. IlepemeHHBIN TOK. [IeficTByIOIEE 3HAUYEHUS HANPSIKEHUS W CUJIBI TOKA.

12. IHAyKTUBHOCTh U €EMKOCTh B LIENHU INEPEMEHHOIO TOKA.

13.3akon Oma i uenu MepeMEeHHOTo TOKa.

14.Konebarenbupiii koHTYp. @opmyna Tomcona. Co6cTBeHHbIE KOJeOaHMS.

15. CBoOOIHBIE M BBIHYXKACHHBIE KOJIEOaHUs. DIEKTPUUECKUE aBTOKOJIEOAHUS.

16. Pe3oHaHC TOKOB M HampsHKEHUM.

17. XapakTepucTUKH KoJiebaHUs Ipolecca, epro/], YacToTa, aMIUINTya, (aza KojeOaHHi.
18.OnexTpoMarHuTHbIE BOJIHBI .BOJIHOBBIE ypaBHEHHUE.

19. OHeprus snexTpoMarHUTHBIX BOJIH. OnbITel ['epra.



20.IlIkana 37€KTPOMArHUTHBIX BOJIH.
21. ®oromerpus. OCHOBHBIE (POTOMETPUIECCKIE BETUIHHBI i UX CTUHUIIBI.

22. I'eomerpuueckas onrtuka. [loHsTHE CBETOBOTO JTyya 3aKOHBI OTPAKEHHUE U MPEIOMIICHUE CBETA.

23. IlonHOE OTpaKEeHHE CBETA.

24 TlpenomiieHHE U OTpPaXKEHUE CBETA HA CHEPUUECKOM IPaHUIE ABYX Cpe.
25. 3epkana. Tonkue nuH3bl. DopMysia TUH3BI

26. ITocTpoenue n300pakeHUI B TOHKHUX B JIMH3aX U CHEPUIECKUX 3epKajax.

1.

03N LN KW

9.

UYeTBepThlii cemecTp.
Bomnpocsl k mepBoii pyOeXHOH aTTecTanuu

SIBnenue unTepdepeHu ceera. BpeMeHHas U MpoCTpaHCTBEHHAs! KOT€PEHTHOCTb.
WNuTepdepeHius B TOHKUX IJICHKAX.

SBnenne qudpakuuu. [Ipunuun Irolirenca ®penens

Merton 30u @penens. udpaxius OpenHens.

Hudpakunn @paynrodepa Ha 01HOM 1enH U Ha TU(PAKIIUOHHON PEIIETKH.
JudppakuroHHas penieTka.

Jludpakuusi peHTTeHOBCKUX JIydel Ha KpHUcTaiax.

[Tonsipuzanusa ceera. [lonsipuzaTopbl U aHAIM3ATOPHI.

AHanu3 nojaspu30BaHHOTO CBETA. BpanieHue miocKoCTH MOJISIpA3aliy.

10. SIBnenue aucnepcuu CBETA.

11

Jlormoienue ceera.

13. Dddexr Jomnepa.

14.9ddext BaBunosa - Uepenkona.

15.TennoBoe u3mydeHue

16.3aK0HBI paBHOBECHOTO TEIJIOBOTO U3TyYEHHUS.

17. I'unoresa [1nanka. @opmyna [lnanka

18. KBaHT u3nmydeHusi. DHEPrusi KBaHTa U3JTy4EHUS.

19. ®otosrnexrpudeckuii 3¢ dext. 3akonsl CToseTOBA.
20. YpaBHenue DitHIITeHa 17151 BHENTHEro (hoTodddexra.

0NN N kWi~

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

Bompocsr ko 2 pyOexHOM aTTecTaluu

. Macca u umnynsc ¢otoHa. JlaBnenue ceera.

. Dpdext KomnroHa.

. BonnoBast pynxkius.

. Bosina ge- bpoitns. CooTHOIIEHUS HEOTIPEIETICHHOCTEM.

. Ypasuenue llIpeaunrepa.

. YpaBuenue lllpenunrepa s cTaiuoOHapHBIX COCTOSHUM.
. TynHenbHbIN 3 heKT.

. IToTeHIIMANbHBIN SAIUK.

. JInHEeNHbI rapMOHUYECKUN OCLUILIATOP.

. /IBOMICTBEHHOCTB NpEACTaBIECHUN 0 BenlecTBe. KopmycKyJIspHO- BOJTHOBOM Ayallu3M.
OmneiTel Peseppopaa. JInneituaTeie crieKTpbl aTOMOB.

Omnebitel @panka u 'epua. Moaens atoma Bogopoaa bopa- Pezepdopra.

MarHuTHbI MOMEHT 2J1eKTpoHa. CIEKTp aToMa BOAOPOJIa.

CreKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTePHUCTUUECKUE PEHTI€HOBCKHUE, CTIEKTPHI.
3akoH Mo3nu. Bogopo1onoj00HbIe CIIEKTPHI.
[Tpupona xumuueckoil cBsi3u. Mosiekyinsipable criekTpbl. KoMOMHanMoHHOE paccessHue CBETa.

JIroMuHeceHIu.

[Mpunun [aynu. DnexTponHble 06om0uku. [leproauueckas cucrema 3eMeHToBMeHieneeBa.
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18. CioHTaHHOE U BBIHYXACHHOE U3TyueHus. Jlazepsol.

19. EcTecTBeHHAs paInOaKTUBHOCTh. 3aKOH PaJlMOaKTUBHOTO pacmaja.

20. Cocras sapa. HykioHnsl. 3apsig 1 MacCOBO€ YUCIIO sApa. DHEPIrUU U CBA3U spa.

21. U3otomnsbl, MckyccTBeHHBIE MIpEeBpallleHus saep. a- U B-pacnana, y-usnyueuue. SnepHoie
peakiuu.

22. O0oJsi0o4euHas U KareJbHast MOJICTH Spa.

23. llenenwue snep. Llennas peakuus. SlaepHble peakMy Ha TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
Peakuus cunrtesa, npodiema ynpaBiaseMOro TEPMOSAEPHOTO CUHTE3A.

24. ®dynnameHTaNbHBIC B3anmoeicTBus. Kitaccuukanus 21eMeHTapHBIX YaCTHII.

25. B3aumoeiicTBre 311€MEHTApHBIX YaCTUI] U 3aKOHbI COXpaHeHus. YacTHIlbl M aHTUYaCTULIBI.
26. bapuonsl u me30Hbl. Pe3onancel Kocmuueckue nyuu.

27. ®ynnamMeHTaNbHbIEC YaCTHUIIBI. YaCTUIBI-yYaCTHUKH M YaCTULBI-TIEPEHOCYUKH
B3aUMOJCHCTBUM.

Kpurepun onenku:
- ecsin .BbInosHEHO 100% 3amanus, To cTyneHT nosny4daet 20 6anos;
- €CJIN .BBINOJIHEHO 75% 3aaHusl, TO CTYAEHT nomy4aer 15 0ansos;
- ecnu .BeIOTHEHO 50% 3amanust, To CTyAeHT nony4aer 10 6amios;

- €CJIN .BBINOIHEHO 25% 3a/1aHusl, TO CTYACHT Moiy4yaeT 5 6auioB;

- €CIH .BBIMOJIHEHO MeHee 25%3ananusi, To CTyAeHT nonydaet 0 6amios.

KommnuiekT 3aganni 1Jisi KOHTPOJbHOMH padoThl

2 ceMecTp
Kontponbsnas padota Nel.
Bapuanr 0.

110. Touka ABMKETCS MO OKPYKHOCTH paguycoM R = 30 cM ¢ MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
OnpenenuTe TaHT€HIUAIBHOE YCKOPEHHME « TOYKH, €CIM H3BECTHO, 4TO 3a BpeMst = 4 ¢ onHa
COBEpIIMIA TPH 000POTA U B KOHIIE TPETHETo 000pOTa €€ HopMabHOe yCKOpeHue  an= 2,7 m/c.
120. Jlonka anmuHoM = 3 M u Maccoil m= 120 kr cTouT Ha crnokoifHoi Boae. Ha Hocy u kopme
HaxXoJATcs 1Ba pbibaka Maccamu M1= 60 kr u M= 90 kr. Ha ckonbko CIBUHETCS JIOAKA OTHOCUTEIHHO
BOJIbI, €CIIU PHIOAKH TIOMEHSIOTCS MECTaMu?

130. [Iap maccoit M1= 2 KT CTaIKUBACTCS C MOKOSIIUMCS IIapoM OOJbIIEH MacChl U TIPH STOM TepsieT
40% xuHeTHuyeckoil sHepruu. OnpeaenuTh mMaccy My Oobliero mapa. Yiaap cuutath abCOJIIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.
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140. Kaxkas pabora A momkHa ObITH COBEpILEHA MPH MOAHATUH C 3€MJIM MaTEPHAJIOB JUIS MOCTPONRKU
WIMHIPUYECKo TpyObl BeicoToi h= 40 M, HapykHbIM quameTpoM D = 3,0 M W BHYTPCHHUM
muamerpoM d= 2,0 m? [110THOCTB MaTepuana p NPUHATH paBHOit 2,8 - 10° kr/m®,

150. K xoHIIaM JIeTKOH 1 HepacTSHKUMOM HUTH, IEPEKUHYTON uepe3 OJI0K, I0IBEIICHBI TPY3bl MacCaMu
m1= 0,2 kr u Mz = 0,3 kr. Bo CKOJIBKO pa3 OTIUYAIOTCS CHIIBI, JICUCTBYIONINE HA HUTh 110 00€ CTOPOHBI
ot Gioka, eciau Macca 61okam = 0,4 Kr, a ero oCh ABMKETCS BEPTHKAIBLHO BBEPX C YCKOPEHUEM 0= 2
M/c? ? Cunamu TpeHus ¥ MPOCKAIb3bIBAHUS HUTH MO GIOKY IpeHeOpedb.

160. OnmHopoaHbIA cTepkeHb auHOM € = 1,0 M u Maccoir M = 0,7 KT MOJABEIICH Ha TOPU30HTAILHOU
0CH, TIPOXO/ISIIEH Yepe3 BEpXHHUM KOHEIl CTep>KHS. B Touky, oTcTOsIIyI0 OT OCH Ha %3 £, aOCOIIOTHO
YIOPYro yaapsieT myist Maccoil M= 5 Kr, JieTs1as NepueHIuKyIspHO CTepxkHIo U ero ocu. [locne ynapa
CTepyKeHb OTKJIOHMICA Ha yrol o = 60°. OIpeaenuTs CKopocTh MyJIH.

170. Bo ckonpko pa3 cpemHss IUIOTHOCTh 3€MHOTO BEHIECTBA OTIMYACTCS OT CPEeIHEH IIOTHOCTH
aynHoro? Ilpunare, uro paguyc Rs 3eminu B 6 pa3 MeHblIle Beca Telna Ha 3eMJle.

KontponrsHas padota Ne2.
Bapuanrt 0.

210. OnpexnenuTh KOJMYECTBO BemecTBa v 1 yrciao N Mosexyn azota maccoid m= 0,2 Kr.

220. OmpenenuTh IUIOTHOCTH p BOJISHOTO Tapa, HAXOJAIIerocs moja jgaBieHueMp =2,5 klla wu
umeroiero temneparypy 7 =250 K.

230. OmpenenuTh CpPenHIO KHHETHYECKYI0 SHepruto <En moctymarenbHOTO ABMXKEHHS U <Egp
BpaIaTEIbHOTO JABM>KEHUS MOJIEKYIBI a30Ta pu temneparype 7 = 1 kB. OnpenenuTs Takke MOJIHYO
KHHETHYECKYIO DHEPTHI0 Ex MOJIEKYIIBI TPU TEX K€ YCIOBUSX.

240. OpnHOATOMHBIH Ta3 MPH HOPMAIBHBIX YCIOBUSAX 3aHMMaeT o0beM V = S5i. Beraucouth
terioeMkocTh Cy 3TOro rasa mpu nocTossHHOM 00beMe.

250. B chepuueckoit kondbe BMecTUMOCThIO V = 311, comeprkaiieit a3oT, co3/1aH BaKyyM C JaBJICHUEM
p= 80 mklla. Temneparypa raza 7 = 250 K. Mo>XHO i cUUTaTh BaKyyM B KOJIO€ BHICOKUM?

260. Ompenenmuth paboTy A, KOTOPYIO COBEPIIHT a30T, €CJIU €My IPH IOCTOSHHOM JaBJICHUU
coo0muTh KosmdecTBO TermIoThl Q =21 kJ[x. Halitn Taxke nsmenenne AU BHyTpeHHEH SHEPTUH rasa.
270. B ke KapHo ra3 nomyuun ot terootaatduka termioty Q = 500 Ik u coBeprt padoty A =
100 1. Temniepatypa TernootnaTanka 11 =400 K. Onpenenuts Temneparypy T2 TEIJIONMPUEMHHKA.
280. /IBe kamnu pTyTd paanycom I = 1,2 MM KaxKJasi CIIMJIMCh B OJHY OOJIbIIYIO Karutio. OnpenenuThb
sHepruto E, koTopas BBLAETUTCS MpU 3TOM CIUAHUU. CUUTATH MPOLIECC H30TEPMUUECKHIM.
Kontponbhas padoTa Nel.

Bapuanr 1.

101. Temo OpoilleHO BEPTUKAIBLHO BBEPX C HAYAIBHOM CKOPOCTHIO Vo = 4 M/c. Korma oHo mpocturio
BEpXHEH TOYKH IMOJIETa M3 TOTO >K€ HAyallbHOTO MYHKTa, C TOM € HadaJbHOW CKOPOCTHIO o
BEPTUKAJIBLHO BBEpPX OpolieHo BTopoe Teino. Ha kakoM pacctosHur h OT HadalbHOrO MyHKTa
BcTpeTsTes Tena? ConpoTUBIEHUE BO3/IyXa HE YIUTHIBATb.

111. TIpu ropu30HTAIBEHOM MOJIETE CO CKOPOCTHIO v = 250 M/c cHapsiT Maccoil M = § Kr pa3zopBaics Ha
nBe yactu. bonbias yacte Maccoil M1 = 6 Kr nosyuuia ckopocts U = 400 M/c B HalipaBlIeHUH MOJIeTa
cHapsaa. OnpeaenuTs MOIyJIb U HAIIPaBICHUE CKOPOCTH Uz MEHBILIEH YacTH CHapsIa.

121. B nmepeBsiHHBIN map Maccoit My = § Kr, MOJBENICHHBIN Ha HUTH JUHHOW £ = 1.8 M, momamaet
TOPU30HTAIIBHO JIETAIIAs Iyt Maccoi M2 =4 r. C Kakoi CKOPOCTBIO JIeTeNa MyJisl, €CJIM HUTh € IapoM
¥ 3aCTpSBILEi B HeM MMyleil OTKIOHUIACh OT BEPTHKAIM Ha yrol a = 3 ? PasMepom mmapa npeHedpeyb.
VY aap mynu cuuTaTh NPSMbIM, LEHTPAJIBHBIM.

131. Ompenenuth paboOTy pacTsXKEHHs ABYX COSAMHEHHBIX MOCIEI0BATENILHO MPYXHH KECTKOCTIMHU
k=400 H/m u k=250 H/m, eciiu mepBasi Ipy>kMHa [P 3TOM pacTsHyiack Ha A =2 cm.

141. Illapuk mMaccoit m = 60 1, NpUBA3aHHBINA K KOHILY HUTH JIMHOM {1 = 1,2 M, BpalaeTcsi ¢ 4aCTOTOM
ni=2 ¢, onupasch Ha TOPU3OHTAIBHYIO IIOCKOCTh. HUTH yKopaunBaeTcs, NpUOIKas IApUK K OCH
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1o paccrostaus £2 = 0,6 M. C kakoii yacToToit Nz OyzaeT mpu 3ToM BpamaThes mapuk? Kakyro padory
A coBepluaeT BHELIHSS CHIIa, yKopaunBas HUTh? TpeHuem 1mapuka o miIoCcKoCTh IpeHeOpeb.

151. Ha ckambe JKyKOBCKOTrO CHIUT YEIOBEK U JAEPKUT HA BBITSHYTBIX pPyKax TMpU Maccol M =5
Kr Kaxzaas. Paccrostaue oT kaxaoil rupu 10 ocu ckambt £ = 70 cM. CkaMbsl Bpalaercs ¢ 4acTOTOH N1
=1 ¢, Kak u3MeHHTCS yacTOTa BpallleHHs CKaMbH 1M KaKyko paboTy A Mpou3BesieT YeoBeK, eclii OH
COXKMET PYKH TaK, 4TO PACCTOSHUE OT KaXKJOW rupH 10 ocu yMeHbliutcs 10 €2 =20 cM? MomeHT
MHEPIMH YeJI0BEKa U CKaMbH (BMeCTe) OTHOCHTENIBHO OcH J= 2,5 KT - M2,

161. Omnpenpenuth HanpsbkeHHOCTh G TpaBHTaMOHHOTO moJisi Ha BbicoTe h= 1000 kM Hax
MOBEPXHOCThIO 3eMiu. CuuTaTh M3BECTHBIMU YCKOpEHHE § CBOOOJHOTO NaJEHUS Yy MOBEPXHOCTU
3emun u ee paauyc R.

171. Ha crepxHe nnuHoi ¢ = 30 cM yKpeIieHbl JIBa OJIMHAKOBBIX I'Py3HKa: OJUH — B CEpEIUHE
CTep)KHS, JPYyrol — Ha OAHOM M3 ero KoHIOB. CTepkeHb C Tpy3aMH KoJeOJeTcs OKOJIO
ropu3oHTaIbHOM ocH. [Ipoxossiieit yuepe3 cBOOOAHBIN KOHEI] cTepxKHs. OnpeaenuTb NpUBEIECHHYIO
mnHy L v nepuoa T mpocThIX TapMOHUYECKUX KoJeOaHUN AJaHHOTO (U3MYecKoro MasTHUKa. Maccoi
CTEpXHS IPEeHeOpeyb.

KontponrsHas padota Ne2.
Bapuanr 1.

201. OnpenenuTh KOJIMYECTBO BemecTBa vl yrcio N MoJieKynn kuciaopoaa maccoid m= 0,5 kr.

211. B mwmmaap amuHOW € = 1,6 M, 3alOJTHCHHBIH BO3AyXOM IPH HOPMAJIBHOM aTtMochepHOM
JABJICHUH o, HAYAJIH MEJIJICHHO BJBUTATH MOPIICHB IUIONAIbI0 OCHOBaHUS S = 200 oM. Onpenenuthb
cuny F, nmeiicTByromniyro Ha MOpIIEHB, €CIM €r0 OCTAaHOBHUTH Ha paccTosHuM {1 = 10 cm ot mHa
UAJTUHIPA.

221. Onpenenuth BHYTPEeHHIOW dHEpruto U Bogopoaa, a TakyKe CPETHIOI KHHETUYECKYIO DJHEPTHIO (&)
MOJIEKYJIBI 3TOTO Ta3a npu Temneparype T = 300 K, ecnu xom4uecTBO BEIMIECTBA V 3TOTO ra3a PaBHO
0,5 mob.

231. Ompenenuth MOJISIpHYIO Maccy M OBYXaTOMHOTO Ta3a M €ro yAelbHbIe TEIUIOEMKOCTH, €CIH
M3BECTHO, YTO Pa3HOCTh Cp, - Cy YAETbHBIX TEINIOEMKOCTEN 3Toro ra3a pasHa 260 Jx/ (xr - K).

241. Haiitu cpenHee 4ucio (Z) CTOJKHOBEHHUH 3a Bpems t = 1 ¢ u mmHYy cBoOOHOTO TIpodera «£»
MOJIEKYJIbI TeJIUs, €CIU Ta3 HaxoauTcs noa nasiaeHuem p= 2 klla mpu remneparype T = 200 K.

251. OnpenenuTh KOJIMYECTBO TEIIOTHI Q, KOTOpOe HaIO cOOOMUTh KHcIopoay oobemoM V = 50 n
IIPH €0 U30XOPHOM HarpeBaHuu, 4TOOBI IaBJeHHE ra3a noBbicuiIoch Ha Ap = 0,5 Mmna.
261.VneanbHbplii Ta3 coBepriaeT nukia KapHo mpu Temrepartypax temtonpueMuuka 72 = 290 K u
terootnaruynka 71 = 400 K. Bo ckonpko pa3 yBenmuuuTcs KO3(DPHUIIMEHT TOJIE3HOTO IEHCTBHS 1)
[UKJIA, €CTIU TeMIIepaTypa TeIIooTaaTdYuka Bo3pacrer 10 71 = 600 K?

271. Haiitu maccy MBOJbI, BOIIEINICH B CTEKISHHYIO TPYOKy ¢ auamerpoMm kaHama d = 0,8 mm,
OMYIIEHHYIO B BOAY Ha Malyto riayonHy. CUuTaTh cMa4yiBaHUE MOJTHBIM

KontponpHas padorta Nel.
Bapuanr 2.

102. MarepuanbHas TOUKa JBHKETCS MPAMOIMHENHO ¢ yckopeHMeM o = 5 m/c?. OmnpenenuTh, Ha
CKOJIBKO TyTb, NMPOWICHHBIM TOYKOH B N — 70 CEeKyHIy, Oyner Ooublie MyTH, MPONHIEHHOIO B
npeasayimyto cekynay. [punars vo = 0.

112. C Tenexku, cBOOOIHO ABMKYIIMICA MO TOPHU3OHTAIBLHOMY MYTH CO CKOPOCTHIO 01= 3 M/C, B
CTOPOHY, POTUBOIOJIOKHYIO IBHXKEHUIO TENEKKH, IPBITaeT YEJIOBEK, OCIIE YETO CKOPOCTh TENEKKH
M3MEHWJIACh U cTasla paBHOU U1 = 4 m/c. OnpeaenuTb TOpU30HTAIBHYIO COCTABIISIOIIYIO CKOPOCTH U2x
YeJioBeKa Mpu MPbDKKE OTHOCUTEIBHO TeleXKu. Macca tenexxku My = 210 kr, Mmacca yenoBeka Mz= 70
KT.

122. TTo He60ABIIOMY KYCKY MATKOTO XKelle3a, JIexalleMy Ha HakoBajibHe Maccoid My = 300 kr, ynapsiet
MosioT Macco Mz = 8 kr. Onpenenuts KIIJ[ # ynapa, ecnu ynap Heynpyruii. Ilone3Hoil cunrath
SHEPTHUI0, 3aTPAYCHHYIO Ha JeopMaIMIO KyCcKa JKenesa.
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132. W3 maxtel rayounoit h = 600 M nogHuMaroT Kieth Maccoid My = 3,0 T Ha KaHATe, KaXK bl METp
KOTOporo umeet Mmaccy m= 1,5 kr. Kakas pabota 4 coBepiiaercs pu Mo AHATHH KJIETH Ha TIOBEPXHOCTD
3emun? KakoB KO3 (UITUEHT MOJIE3HOTO IEHCTBUS # MMOABEMHOTO YCTPOCTBA?

142. Tlo kacaTenbHON K HIKMBY MaXxOBHKa B BUJE TUCKa quaMmeTpoM D = 75 cm u maccoit m= 40 xr
npuioxxeHa cuna F =1 kH. Onpenenuts yriioBoe ycKOpeHHe € M 4aCTOTY BpallleHUs] N MaXxOBHKa Yepe3
Bpems t= 10 ¢ mocne Havana JEHCTBUS CHUJIBL, €CIM paauyc lmkuBa paBeH 12 cMm. Cunol TpeHus
peHeopeyb.

152. Ha cxambe JKyKOBCKOTO CTOMT YEIIOBEK M JECPKUT B PyKaxX CTEP)KEHb BEPTUKAIBHO 10 OCH
ckaMbu. CKaMbs C YEJIOBEKOM BpaIIaeTCs C YIIIOBOM CKOPOCThIO w1 = 4 panm/c. C Kakol yrioBoi
CKOPOCTBIO 2 OyAeT BpaIIaThCsl CKaMbsi C YEIIOBEKOM, €CJIH TOBEPHYTh CTEP)KEHb TaK, YTOOBI OH
3aHsUT TOPU30HTAIBHOE N0JI05keHNEe? CyMMapHBbIi MOMEHT UHEPIIUH YEI0BEKA U CKAMbU J=5
kr - M2 . Jlnuna crepxas £ = 1,8 M, Mmacca M = 6 kr. CUnTaTh, 9TO HEHTP MACC CTEPIKHS C YETOBEKOM
HAXOJIUTCS Ha OCH TUIAT(POPMBI.

162. Kakast pabota 4 OyzneT coBeplieHa CHiIaMH TPAaBUTAIIMOHHOTO TIOJISI ITPH NaIeHIH Ha 3eMJTIO Tea
maccoit m=2 kr: 1) ¢ Beicotsl h = 1000 kM; 2) u3 6eckoHEUHOCTH?

172. Touka ydacTByeT OJTHOBPEMEHHO B JIBYX B3aUMHO MEPIECHANKYISPHBIX KOJIEOaHHSIX, YpaBHEHUS
KOTOPHIX X = A1sinwit u Y = A2C0swat, tae A1 =8 cm, A2 = 4 cm, w1= w2 = 2¢’L. Hanucats ypaBHeHME
TPAEeKTOPUU ¥ MOCTPOUTH ee. [lokazaTh HarpaBieHHEe ABMKEHHUS TOUKH.

KontponrHas padota Ne2.
Bapuanr 2.

202. CkoJIbKO aTOMOB COJCPXKUTCS B PTYTH: 1) KoymdecTBoM BemiecTBa v= 0,2 MoJib; 2) Mmaccoir m = 1
r?

212. B 6anmone Haxoautes ra3 npu remmneparype 71 =400 K. [lo kakoii temnepatypsl 72 HaJio HarpeTh
ras, 4ToObI €T0 JaBJICHUE YBEIUYIMIOCH B 1,5 paza?

222. OmnpenenuTh CyMMapHYIO KHHETHYECKYIO SHEPTHIO0 FE, TMOCTYMaTeIbHOTO IBUKEHHUS BCEX
MOJIEKYJI Ta3a, HaXOAAIIerocs B cocyae BMecTUMOCThIO V = 3 11 mox naBieHueM p = 540 klla.

232. HaiiTu yaenbHbIe CpH cy, @ Takke MoJisipHble Cp, 1 CyTEIII0EMKOCTH YIIIEKUCIIOro rasa.

242. OnpenenuTh CPEAHION0 TMHY CBOOOIHOTO Mpooera «£) MOJIEKYJIbI a30Ta B COCY/I€ BMECTUMOCTBIO
V=51 Maccarazam=0,5T.

252. Tlpu n30TepMUYECKOM pacIupeHuu azoTta npu temieparype 7= 280 K o6beM ero ypenuuuics B
nBa pasa. Onpenenuthb: 1) COBEpIICHHYIO NPU PaCIIMPEHHH ra3a pabdoty A; 2) usmenenue AU
BHYTPEHHEH 2HEpruu; 3) KOJM4YecTBO TEIIOTH Q, moimydeHHoe ra3om. Macca azora m = 0,2 kr.

262. U neanpHblii ra3 coBepiiaet ki1 Kapro. Temmneparypa T1TEIIo0TAaTYMKa B 4eThipe pasa (N = 4)
00JIbIIIe TEMITEPATYPhI TEIJIONpHeMHHKA. Kakyto 10110 @ KOJIMYeCcTBa TEIUIOTHI, MOJIYyYEHHOTO 33 OJJUH
LUKJI OT TEIUIOOTAATUMKA, I'a3 OTAACT TEIJIONPUEMHHUKY?

272. Kakyro paboTy A Hal0 COBEPIIUTH MPU BBIAYBAHUU MBUIBHOTO MY3bIPs, YTOOBI YBEJIUYUTH €TO
06bem ot V1 =8 em® 10 Vo= 16 cm? Cuntath MPOLIECC U30TEPMUUECKHM.

Kountponsnas padora No 1.
Bapuanr 3.

103. /IBe aBTOMAIINHBI ABMXKYTCS IO I0OpOTaM, YToJI MeX1y KOTOphIMHU, a = 60°. CKOpOCTb aBTOMAILIUH
01= 54 kM/4 ¥ v2= 72KkM/4. C Kakoil CKOPOCTBIOV YAAISAIOTCAMAIINHBI OJHA OT IPYroi?

113. Opyaue, KeCcTKO 3aKpEIUIEHHOE Ha KEJIE3HOJIOPOKHOM miaaTtgopme, NPOU3BOIUT BHICTPEI
BJ0JIb MOJIOTHA >KEJIE3HOM TOpOru noJ yriaom o = 30° k inHuu ropuzonTa. OnpeneauTb CKOPOCTh
Uz0TKaTa miuaTdopMBbl, €CJIU CHAPAA BbUIETAET CO CKOpocThio Ui = 480 M/c. Macca minatdopMsl
C OpyaMeM M cHapsiaaMu Mz = 18T, macca cHapsiia M1 = 60 Kr.

123. Illap maccoit M= 1 Kr ABMXKETCS CO CKOPOCTBIO 01= 4 M/C M CTaJIKUBAETCS C IIapOM MAacCOu
M2=2KT, IBUKYIIUMCS HABCTPEUy €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI CKOPOCTHU1 1 U2IIAPOB MOCIIE
yaapa? Yaap cuutarh aOCOTIOTHO YIPYTUM, IPSIMBIM, HEHTPAIbHBIM.
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133. Ipyxkuna xectkocthio k= 500 H/m cxata cunord F = 100 H. Onpenenutb paboTy ABHENIHEH
CHJIBIL, JIONIOJIHUTEIIBHO CKUMAIOLISH MpyKuHy eme Ha Al = 2 cM.

143. Ha o6ox maxoBuka aumamerpom D= 60cMm HamoTaH mIHYp, K KOHILy KOTOPOTO NPUBS3aH T'Py3
Maccoil m= 2kr. OnpenenuTb MOMEHT MHEpLUU JMaXxOBHKA, OH, Bpallasich PaBHOYCKOPEHHO I0J]
NEeUCTBUEM CHUJIBI TSKECTHU TPy3a, 3a BpeMs t = 3¢ mpuoOpen yriioByr CKOpocTh @ = 9 paj/c.

153. Ilnardopma B Buze aucka quamerpomMD= 3 M u maccoit M= 180 Kr MOXeT BpamaTbCst BOKPYT
BEepPTUKAIBHOM ocH. C KaKo# YIrIIOBOH CKOPOCTBIO w1 OYAET BpamaThes 3Ta miatdopma, eciu 1o ee
Kparo MOWJIEeT YelnoBeK Maccoiimz= 70 Kr co ckopocThion= 1,8 M/c OTHOCHTENHHO MIaT(HOPMBI?

163. 13 6ecCKOHEUYHOCTH Ha MOBEPXHOCTh 3€MJIM NaJaeT METEOpHuT Mmaccod M = 30 kr.
Onpenenuts paboTy 4, KOTOpasi TP 3TOM OYACT COBEpIICHA CHIIAMH I'PaBUTAIMOHHOTO TIOJIS
3emuin. YckopeHue cBOOOIHOTO MajieHUsl J y MOBEPXHOCTU 3eMJIU U ee paanyc Rcuurarhb
M3BECTHBIMHU.

Kontponbnas padora Ne 2.
Bapuanr 3.

203. Bozaa npu Temnepartype t = 4° C 3arnMaer o6sem V = 1 cm®. OnpeiennuTh KONHIECTBO BEIECTBA
v 1 ancino N MoJexys BOIbI.

213. bauton BMectuMocThio V = 20 11 3amorHeH a3oToM rpu Temneparype T =400 K. Korpia gacTs rasa
M3pacXo/I0BAIA, JaBlieHWe B OamnoHe mnoHm3wioch Ha Ap = 200 xlla. Omnpenenuth wmaccy
Mu3pacxoT0BaHHOTO ra3a. [Iporecc cuuTaTh H30TEPMHUECKUM.

223. KoymmuecTBo BemiecTBa reius v = 1,5 moib, Temneparypa 7 = 120 K. OnpenenuTs cyMMapHYyO
KHHETUYECKYIO SHEPTHIO E TIOCTYNMATEILHOTO JBIKCHUS BCEX MOJICKYJI 3TOTO Ta3a.

233. OnpenenuTh moxka3aTenb aanadaThl y UICATBHOTO ra3a, KoTopsiid mpu Temmeparype 7 =350 K u
nasnenuu p = 0,4 Mlla 3aaumaet o6bem V = 300 1 1 umeet Teroemkocts C,= 857 Jx/K.

243. Bonopon Haxoautcs nof nasienueM p = 20 mxlla u umeer remneparypy 7 = 300 K. Onpenenuts
CpeIHIOI [UTMHY cBOOOAHOTO TIpodera ¢|» MoeKkysbl Takoro rasa.

253. Ilpu amnabaTHOM CXKaTUM JaBJeHUE BO3IyXa ObLI0 yBenudeHo oT p1 = 50 klla mo p2 = 0,5 MIla.
3areM IpH HEU3MEHHOM 00beMe TemrepaTypa Bo3ayxXa OblLla TOHIKEHA JI0 IEepPBOHAYAIIbHOM.
Onpenenuth JaBleHUE p3 ra3a B KOHIIE Mpoliecca.

263. Omnpenenuth paboOTy A2 M30TEPMHUYECKOTO CXKaTUs Trasza, comepmaromiero nukia Kapro KITJ]
kotoporo #= 0,4, ecu paboTa H30TEPMHIECKOTO paciupeHus paBHa A1 = 8 J[x.

273. Kakast sHeprus £ BbIICTUTCS NIPU CIUSHUM JBYX Karelb pryTd auamerpom 01 = 0,8 MM u dz =
1,2 MM B OJTHY Karuio?

KontpospHas padota Nel.
Bapuanr 2

104. MarepuanbHas TOUYKa JBMXKETCS NPSMOJMHEHHO C HadalbHOW CKOpocThio vo = 10 m/c u
IOCTOSHHBIM yCKOpeHHeM a = -5 wm/c®. OnpejienuTh, BO CKONBKO pa3 MyTh s, HpoilaeHHBbIH
MaTepUalIbHOW TOUKOM, OyAeT mpeBbIlIaTh MOIYINb €€ nepeMelenus Ar cnycrd t = 4 ¢ nocie Havyana
0TCYeTa BPEMEHH.

114. Yenosek Maccoit M1 = 70 kr, Oerymuii co CKOpOCTbIO 01 = 9 KM/, JJOTOHSET TEJIEKKY Maccoi Mz
=190 xr, ABMXKYIIYIOCS CO CKOPOCThIOV2 =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakol CKOPOCTbHIO
CTaHeT JBUraThbcsi Telekka ¢ dernoBekoM? C Kakoil CKOpOCTbIO OyIeT IBUTaThCs TENEeXKa C
YeJI0OBEKOM, €CJIM YEJIOBEK JI0 MPbDKKA Oekall HaBCTpeuy TeJIexKKe?

124. Hlap maccoit M1= 3 Kr IBUXKETCS CO CKOPOCTHIOD1=2 M/C U CTAJIKMBAETCS C MOKOSIIUMCS 1IIapOM
Maccoit m 2 = 5 kr. Kakas pabora Oyaer coBepuieHa npu aedopmanuu mapoB? Yiuap cUMTaTh
a0COJIIOTHO HEYNPYTUM, MPSMBIM, LIEHTPATbHBIM.

134. [1Be npyxwunsl xectkocThioky = 0,5 kH/M n ko=l kH/M ckperutens! nmapamiensHo. OnpenenuTts
MOTEHIMATIbHYIO SHEPruto /7 TaHHON CUCTEMBI IPH a0COIIOTHOM nedopmannu AL =4 cm.

144. Huth c npuBsizaHHBIMHM K €€ KOHLIaM rpy3aMu Maccamu M1 = 50 r u mz = 60 r nepekuHyra
yepe3 610k auamerpom D=4 cm. OnpenenuTs MOMEHT nHepiunJ 610Ka, eclii Mol AEHCTBUEM CHUJIIBI
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TSKECTH TPY30B OH MOJYYHIT YTII0BOE ycKopenue e= 1,5 pan/c?. TpeHueM U mpocKanb3bIBAHUEM HUTH
o OJIOKY mpeHeOpeyb.
154. Ilnatdopma, umeromasi GopMy AKUCKA, MOXKET BpPAIIaThCs OKOJIO BEpTHKAIbHOUM ocu. Ha kpato
1aTOpMbl CTOUT YenoBeK. Ha xakoii yron ¢ moBepHeTcs muatdopma, eciii YeJIOBeK MOHAeT BAOIb
Kpasi riatGopMbl U, 000K ee, BEpHETCS B HCXOIHYHO (Ha miaTdopme) Touky? Macca rrardopmbel My
= 280 kr, Macca genmoBeka my = 80 kr.
164. C noBepxHOCTH 3eMJIM BEPTUKAILHO BBEPX IYIIEHA paKeTa co CKOpocThio v= 5 kmM/c. Ha kakyro
BBICOTY OHA IIOJTHUMETCS?
I74. Onpenenuth 4acTOTY V IPOCTHIX TAPMOHMUYECKUX KoJieOaHUM nucka paauycom R =20 cMm okoso
TFOPU30HTAIIBHOM OCH, MPOXOJAIIEH dYepe3 cepeAuHy paauyca AucKa MEepHEHAUKYISIPHO €ro
IIJIOCKOCTH.

Kontponbnas pabora Ne 2.

Bapuanr 4.

204. Haiftu MomsipHYI0 Maccy M u Maccy My OJHOW MOJIEKYITBI TIOBAPEHHOM COJIH.

214. B Gamnone BMecTEMOCTRIO V = 151 HaxomuTcst aproH moja naeieHueM P1 = 600 xlla u mpm
temreparype 71 = 300 K. Korga u3 OamioHa OblIo0 B3SITO HEKOTOPOE KOJMYECTBO rasa, AAaBJICHUE B
Oanmone nmoHu3minock 1o P2 =400 klla, a Temneparypa ycranosmiack 7> = 260 K. Onpenenuts maccy
Maproxa, B3SITOro U3 OayioHa.

224. MomnsipHasi BHyTpeHHss1 dHeprusi Um HEKOTOpOTo JIBYXaTOMHOTO ra3a paBHa 6,02 kJ[kK/MOIb.
OmnpenenuTh CPeTHIO KHHETHYECKYIO DHEPTUIO <&gp > BPAIIATEIFHOTO JIBIKEHUS OJHOM MOJICKYIIBI
9TOro rasa. I'a3 cunTats HaeaaTbHBIM.

234. B cocyne BMECTHMOCTBIO V= 6 J1 HaXOIWTCS NPH HOPMAIBHBIX YCIOBHSIX JIBYXaTOMHBIA Ta3.
Omnpenenuth TEMI0EMKOCTh Cy 3TOTO Ta3a IMPH IMOCTOSTHHOM 00BEME.

244. Tlpu HOpMAJIBHBIX YCIOBUSX JJIMHA CBOOOAHOTO Mpobdera < ¢ > MOJIEKYJIBI BOJOPOAa paBHA
0,160 mxm. Onpeienuth AraMeTp d MOJIEKY/IBI BOJOPOIA.

254. Kucnopon maccoit m = 200 r 3anumaet oobeM V1 = 100 1 u Haxoautest o naBienuem p1 = 200
k[la. [Ipyn HarpeBanuu ra3 pacMpUIICs MPH MOCTOSHHOM JaBiieHuu 10 ooseMa Vo = 300 i1, a 3atem
ero gaBieHue Bo3pocio a0 p3 = 500 klla npu Hem3smenHom oobeme. Halitn usMeHeHne BHYTpEHHEH
sHeprum AU ra3a, COBepIIEHHYIO ra3oM paboTy 4 u Terioty Q, nepenannyro raszy. [loctpouts rpaduk
npotiiecca.

264. T'a3, coepmaromuii nukia Kapro, otnan remmonpueMHuky temioty Q.= 14 k. Onpenenutsb
Temmneparypy 71 TeIUIOOTIaTYMKa, €CIIH ITPHU Temreparype Teronpuemanka 72 =280 K pabora mukia
A =6 x/lx.

274. OnpeieuTh TaBJICHHE p BHYTPH BO3IYIIHOTO My3bIpbka quaMmeTpoM d = 4 MM, HaXOISIIIETOCs B
BOJIE Y caMOi ee nmoBepxHOCTH. CuuTaTth aTMOC(hEpHOE 1aBJICHINE HOPMAJIBHBIM.

Kontponbsnas padota Nel.
Bapwuanrt 5.

105. BenocuneaucT exana M3 OJHOIO MyHKTa B JApyroi. IlepByio TpeTb HmyTH OH Ipoexaia co
CKOpOCThIO »1 = 18 kM/4. Jlazee MOJI0BHHY OCTaBIIErOCs BPEMEHH OH €Xall CO CKOPOCTbIO 02 = 22
KM/4, TIOCJI€ Yero 70 KOHEYHOTO ITyHKTa OH IIeJI MEIIKOM CO CKOPOCThIO v3 = 5 KM/4. Onpenenutsb
CPEIHIOI0 CKOPOCTh (0)BEJIOCUIIEANCTA.

115. Konbpkobexkell, cTosi Ha KOHbKax Ha JibJy, OpocaeTkaMeHb Maccoil M= 2,5 KT MOoJI yIJIoM a =
30° x ropu3oHTYCO cKkopocThio v = 10 M/c. KakoBa Oyzier HauanbHasi CKOPOCTh VoIBH)KEHUS
KOHBKOOEX11a, ecau Macca ero my= 60 kr? IlepemerienuemM KoHbK0OEXKI1a BO BpeMst Opocka
npeHedpeyb.

125. Onpenenuts KII/] yaeynpyroro yaapa 6oiika maccoit mi1= 0,5 T, majaromero Ha cBaro Maccoit my
=120 kr. [Tosie3HO cUUTATHh PHEPTHUIO, 3aTPAYCHHYIO Ha BOMBaHUE CBaM.

135. Kakyro Hy»HO COBEpIIUTH paboTy A, 4ToOBI pyXHHY kKecTKocThio k= 800 H/M, cxatyro Ha x =
6 cM, JIOMOJIHUTEIBHO CKaTh HA A x = 8 cm?
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145. CrepxxeHb BpamaeTcsi BOKPYr OCH, IPOXOJIAIIEH Yepe3 ero ceperty, COrJIaCHO YPaBHEHHIO ¢ =
At+Bt3, rne 4 =2 pan/c,B = 0,2 pam/c’. OnpenenuTs BpamAOUMii MOMEHT M, NeHCTBYIONIMH Ha
CTEpXeEHb uepe3 Bpems t = 2 ¢ mocie Hayana BpalleHUs, €CJIU MOMEHT MHEpPLUUU CTEepkHA J =
0,048 xr- M°.

155. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKE 3a OCh BEJIOCHUIIETHOE KOJIECO,
Bpamjaromieecss BOKPYr CBOEH OCH C YIJIOBOH CKOpocThlo w1 = 25 pan/c. Ocb Koneca
pacroJjio’keHa BEPTUKAIbHO U COBIAAAET ¢ OChlo ckaMbU JKykoBckoro. C Kakodl CKOpPOCTHIO ®2
CTaHeT BpaIaThCs CKaMbs, €CIIM MMOBEPHYTH KOJIECO BOKPYT TOPU30HTAILHONW OCH Ha yroi o = 90°?
MoMeHT MHEPIUHU YeoBeKa i cKkaMbu J paBeH 2,5 Kr - M2, MOMEHT uHepuuu koneca Jo = 0,5 kr - M2,
165. Tlo xpyroBoii opbute BOKpyr 3emum oOpamaercs CHyTHHK ¢ mnepuogoMm I = 90 muH.
Onpenenuth BBICOTY CIIYTHHKA. YCKOpEHHE CBOOOJHOTO NajeHUs (Jy MOBEPXHOCTU 3€MJIM U €€
panuyc R cunTarh N3BECTHBIMHU.

175. Onpenenuts nepuo] 7' POCTHIX TApMOHUUYECKUX KoJiebaHui nucka paauycom R = 40 cm okoso

TOPU30HTAIBHOM OCH, MpoXoJsllel yepe3 o0pa3yroulyo IUCKa.

Kontponbnas pabora Ne 2.
Bapuanr 5.

205. Onpenenutb Maccy M,0THOW MOJIEKYIBI YTIIEKUCIIOTO ra3a.

215. JIBa cocyna 0IMHAKOBOTO 00BeMa coJiepKaT Kuciaopoa. B oqHoM cocyne paBienue p1 = 2 Mlla
u temneparypa 71 = 800 K, B apyrom p2 = 2,5 Mlla, 7> = 200 K. Cocyasl coeauHunu TpyOkoi u
OXJIAJINITN HAXOJAENUCsl B HUX KUCIopo a0 TemmepaTypbl 1 =200 K. Onpenenuts yCTaHOBUBILIEECS
B COCyJaxX JAaBIJIEHUE p.

225. OnipenenuTh CpeTHIO KHHETHYECKYIO SJHEPTHUIO () OJHOM MOJIEKYI bl BosiHOTO Tapa 7' = 500 K.
235. OnpenenuTh OTHOCUTENBHYIO MOJEKYIAPHYIO Maccy My M MOJSIpHYIO Maccy M rasza, ecnu
Pa3HOCTh €T0 yAEIbHBIX TEIJIOEMKOCTEH Cp - cv = 2,08 kJ{x/(kr:K).

245. KakoBa cpenHsisi apudmeTwdeckass CKOPOCTh (0) MOJIEKYJ KHCIOpPOJa MPHU HOPMAaJIbHBIX
ycnoBusx. Ecnu u3BecTHo, 4TO cpenHss JUIMHA cBOOOAHOTO mpobera «£» MOJEKYJbl KUCIOpoaa Ipu
3TUX ycioBugX paBHa 100 Hm?

255. O0BeM BoOpOa IPH U30TEPMHUIECKOM paciiupenuu npu Temmneparype 7 = 300 K yBenwuaumcs
B N = 3 paza. Onpenenutsb paboTy 4, COBEPLIEHHYIO ra3oM, U TemioTy Q, MOJy4eHHYIO MPU ITOM.
Macca meoaopoaa pasua 200 r.

265. a3, saBnssach paboduM BEIIECTBOM B Iukie KapHo, moaydmt oT TEIIooTAaTYuKa TerioTy Q1 =
4,38 xJlx u coBepmmn padoty A = 2,4 xJlx. OnpenenuTs TeMIeparypy TEIUIOOTAATYMKA, €CIH
Temneparypa temionpuemMuuka 7>= 273 K.

275. TlpocTpaHCTBO MeXAy JBYMS CTCKISHHBIMU MapajuIeIbHBIMU IUIACTUHKAMH C IUIOMIAJBIO
nosepxHoctd S = 100 cM? Kax/asi, pacHoI0KEHHBIMHE Ha paccTosHuu £ = 20 MKM ApYr OT Apyra,
3anojHeHo Boaoi. OnpenenuTs cuity F, IprKuMaronyro miIacTUHKH APYT K Apyry. CuuTath MEHUCK
BOTHYTBIM C AHaMeTpoM 0, paBHBIM PACCTOSIHHIO MEXKY IJIACTHHKAMHU.

Kontponpsnas padota Nel.
Bapuanr 6.

106. Teno OpomeHo noj yriaoM a = 30° K rOpu3oHTy co ckopocTeio vo= 30 m/c. KakoBbl OynyT
HOPMAJILHOE @, W TAaHTEHIMAJIbHOE d;YCKOPEHMs Tela uepe3 Bpemst = 1 ¢ nmocie Hauana ABYOKEHUS?
116. Ha nosiy cTOUT TesnexKa B BUJE JUIMHHON JOCKH, CHAOXEHHOM JerkuMu kojiecamu. Ha ogHOM
KOHIIE JJOCKM CTOUT 4esnoBek. Macca ero mi1 = 60 kr, macca qocku Mz= 20 kr. C kaKoil CKOpPOCThIO
(oTHOCUTENBbHO TMOJa) OyaeT JBHUIaThCs TeJEeXKKa, €CIM YeNOBEeK MOoMJeT BIOJb Hee Co
CKOpPOCTBIO (OTHOCUTENBHO TOCKH) v = 1 M/c? Maccoii koniec u TpeHHeM MpeHeOpeyb.

126. Illap maccoit m1=4 Kr IBUKETCS CO CKOPOCTBIO V1= 5 M/C M CTAJIKUBAETCS C IIaAPOM MACCOM M=
6 Kr, KOTOPBIM JIBUKETCS €My HaBCTPEUYy CO CKOPOCTBIO v2= 2 M/c. OnpeAeauTb CKOPOCTH u1n Uz
IapoB IOCHE yAapa. Yaap CUUTaTh aOCOTIOTHO YIPYTUM, IPSIMBIM, LIEHT pAJIbHBIM.
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136. Ecnu Ha BepXHUIl KOHEI BEPTUKAIBHO PACHOI0KEHHON CIMPAIbHON MPYKHHBI TIOJIOKHUTh I'PY3,
TO MpyXHUHa coxmercs Ha 4 =3 mM. Ha ckobKO COKMET IPYKUHY TOT K€ IPY3, YIIABIIUNA HA KOHELl
HPYKUHBI ¢ BBICOTHI h= 8 cm?

146. Ilo rOpM3OHTANbHOW IUIOCKOCTH KATUTCS IUCK CO CKOpOCThi0 v= 8§ wm/c. Onpenenurtsb
KOO((UIIMEHT COMPOTUBIICHHS, €CJIM JUCK, OyAy4Yd TPENOCTaBICHHBIM camMoMy cebe,
OCTAHOBUWJICS, IPOUS MyTh S= 18 M.

156. OmHOopoaHkIit cTepxenb uHOH £ = 1,0 M MOXeT CBOOOIHO BpalaThCsi BOKPYT TOPU30HTAIBHON
OCH, MPOXOAAIIEH Yepe3 OJIMH U3 €ro KOHLOB. B pyroil koHer abCoII0THO HEYNPYTO YAApseT IMyJis
Maccod M = 7 r, jeTsmas NepreHauKyIsIpHO CTePKHIO U ero ocu. Onpenenuts Maccy M CTEpKHS,
€CJIM B pe3y/bTaTe MMONaJAaHus My OH OTKJIOHUTCS Ha yroi a = 60°. IIpuHsATh CKOPOCTH Ny 0
=360 m/c.

166. Ha xakoM pacCTOSHUM OT IEHTpa 3eMJIM HAXOAWUTCS TOYKAa, B KOTOPOH HAIPSIKEHHOCTh
CyMMapHOT0 TpaBUTALlMOHHOTO 1oJs 3eMiu U JIynel paBHa Hynto? [IpunsaTh, uTo Macca 3emiu B 81
pa3 Oousble Macchl JIyHBI U UTO paccTOsIHUE OT LIEHTpa 3eMiu 10 neHtpa Jlynsl paBHo 60 paauycam
3emiu.

176. Omnpenenute mnepuon 1 KoJNeOAaHWN MaTEMaTHYECKOTO MAasTHUKA, €CITU €ro MOIYJIb
MaKCUMaJbHOTO nepemelieHus 4= 18 cM u MakcuManbHast CKOPOCThb Umax= 16 cM/c.

KonTponsHas padoTa Ne 2.
Bapwuasr 6.

206. OnpenenuTh KOHIICHTPAIMION MOJIEKYJT HAXOJSAIMIETOCS B COCYAE€ BMECTUMOCThIO V = 2L
KonnuecTBo BemecTBa v kuciaopoaa paBHo 0,2 MoJib.

216. BBMUCINATH TUIOTHOCTH p a30Ta, HAXOJMAMIETOCs TOJ jaaBiieHueM p = 2Mlla u umeromero
temnepatypy 7 =400 K.

226. OnpenenuTh CPEIHIO KBAJAPATUUHYIO CKOPOCTh (Uxe) MOJICKYJIBI Ta3a, 3aKJIIOUYEHHOTO B COCY/I
BMecTUMOCTBIO V = 2 11 o naBienueM p = 200 xIla. Maccarazam=0,3 1.

236. Onpenenuth MOJISIpHBIE TEMJIOEMKOCTH Ta3a, €CIIM €ro yAeJIbHbIC TeruoeMKocTu ¢y = 10,4 xJIx/
(xr'K) u cp= 14,6 xJx/(xr-K).

246. Kucnopona nHaxoautcs o aasierrem P = 133 ulla nmpu temneparype 7 = 200 K. Berauciuts
CpelHee YUCIO (Z) CTOJIKHOBEHHI MOJIEKYIIbI KUCIOPO/a MPHU 3TUX YCIOBUSIX 3a Bpemsi = 1 c.

256. Azot maccoit m= 0,1 kr ObuT H300apHO Harpet oT Temmepatypsl 71 = 200 K mo Temneparypsl 7>
=400 K. Onpenenuts paboTy 4, COBEPIICHHYIO ra30M, MOJTYYCHHYIO UM TetioTy Q u usmenenue AU
BHYTpPEHHEH 3HEepruu azoTa.

266. 'a3, coepmaronuii nukia KaphHo, oTaan teronpueMHUKY 67% TEIUIOThL, MOJYYEHHOUW OT
teriooTAatynka.  OmpeaenuTh  TeMmreparypy 12  TEIUIONPHUEMHHKA, €CIM  TeMIeparypa
Temtoornatunka 71 = 430 K.

276. T'nmuiepuH MOJHSIICS B KaMJUIAPHOU TpyOKe auamerpoM kanaia d = 1 MM Ha BbicoTy h = 20 MM.
Onpenenuth MOBEPXHOCTHOE HATSHKEHUE ¢ IHiieprHa. CUNTaTh CMauMBaHUE TIOJTHBIM.

KontponbHas padora Nel.
Bapwuant 7.

107. MatepuanbHasi TOYKa JABHKETCS MO OKPYKHOCTU C MOCTOSHHOW YIJIIOBOH CKOPOCTBhIO ® = /6
pan/c. Bo ckonbko pa3 myTh As, NPOWJIEHHBIH TOUKOM 3a Bpems t=4 c, OyneTr Oojblie MOayis ee
nepemeneHus 42? IIpuHATh, 4TO B MOMEHT Ha4ajla 0OTCUYeTa BpPEMEHH PaJNyC-BEKTOp I, 3aa0uii
MI0JIO’KEHHE TOYKU Ha OKPY)KHOCTH, OTHOCUTEIIEHO UCXOAHOTO TOJIOKEHUS OBl TOBEPHYT HA YroJl (o
= n/3pan.

117. Cuapspn, nereBumuii co ckopoctbio v = 400 m/c, B BepXHEW TOUKe TPAaeKTOPUH pa3zopBalics Ha
JBa OCKOJIKa. MeHbIINil 0CKOJIOK, Macca KoToporo coctasiisieT 40% oT Maccel cHapsjaa, MOJIETEN
B IPOTHUBOIOJIOKHOM HampaBJieHUH cO ckopocThioUr = 150 m/c. Onpenenuts cKopocTh Uz 60IIb-
LIET0 OCKOJIKA.
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127. U3 cTBONa aBTOMATUYECKOTO MUCTOJIETa BhUIeTENa myis Maccoid M= 10 r co ckopocthio = 300
M/c. 3aTtBop mucTojera Maccoimy = 200 r npmKUMaeTcst K CTBOJIY MPYKHUHOM, )KECTKOCTh KOTOPO# K
= 25 xH/m. Ha kakoe paccTostHue OTOMIET 3aTBOP mocie BeicTpena? CuuTarh, 4TO MUCTONET KECTKO
3aKpEIUIEH.

137. VI3 npy>XMHHOTO MUCTOJIETA C MPYXHUHO# kecTkocThio K = 150 H/M Obu1 mpou3BesieH BhICTpE
nynei maccoit m = 8 r. OnpenenuTb CKOPOCTh v MYJIU IPU BBUIETE €€ U3 MUCTOJIETA, €CIIU MPYXKUHA
Obu1a cxkata Ha Ax= 4 cm.

147. Onpenenuts MOMEHT CHIIBI M, KOTOPBI HEOOXOIMMO MPUIIOKHUTH K OJIOKY, BPAIIAIOIIEMYCs C
gacToToit N = 12 ¢}, 4T0OBI OH OCTaHOBMIICA B TeueHHe BpeMenu A= § c. Jlnamerp 6moka D = 30 cwm.
Maccy 6510ka M = 6 KT CYMTATh PABHOMEPHO PaclpeIeICHHON T 000.Ty.

157. Ha xpato minaTgopMbl B BUJIE AUCKA, BPAIIAIOLIEHCS IO HHEPLUK BOKPYI BEPTUKAIbLHOM OCH C
4acToToi M= 8 MHUH’, cTOMT uenoBek Maccoif M; = 70 kr. Korma uenoBek mepemienq B IIEHTp
m1aThopMBI, OHA CTana BpamaThcs ¢ yacToToit Ny 10 muu™. Omnpenenuts Maccy M2 miatGOpMEL
MOMEHT HHEPIIMH YeIOBEKa PACCUNTHIBATH, KaK JUISI MAaTEPUAIBHONW TOUYKH.

167. CniyrHuk oOpariaercsi BOKpYr 3eMiid 10 KpyroBoi opoute Ha Beicote h= 520 kM. Onpeaenutsb
nepuo i oOparieHus CIlyTHUKA. Y CKOpeHHE CBOOOHOTO MaJeHUs § y TOBEPXHOCTH 3€MJITH U €€ Pauyc
R cunTaTh N3BECTHBIMHU.

177. MatepuanbHasi TOYKa COBEpPILIAET MPOCThIE TAPMOHUYECKUE KOJIEOaHUsl TaK, YTO B HAYAJIbHBII
MOMEHT BpeMeHHu cmelieHueXo = 4 cM, a ckopoctb vo= 10 cm/c. Onpenenuts amruutyny 4 u
HavyalnbpHYI0 Qa3y ¢o KojebaHui, ecnu ux nepuoa 7' =2 c.

Kontpospras padota Ne 2.
Bapuant 7.

207. OnpenenuTh KOJWYECTBO BEIIECTBA V BOJAOPOJIA 3aMOJHSIONIET0 cocyn oobemom V= 3 11, ecnu
KOHIIGHTPAIHs MOJIEKYI ra3a B cocyze nN= 2-10%8 a3,
217. OnpenenuTh OTHOCUTEIIBHYIO MOJIEKYISIPHYIO Maccy My rasa, ecnu nipu temmieparype 7 = 154 K
¥ faBneHnd p = 2,8 MITa OH UMeeT IIOTHOCTh P= 6,1 Kr/M°.
227. Bogopona nHaxomutcs mipu Temneparype 7 = 300 K. Halitu cpenHior0 KHHETHYECKYIO SHEPTHIO
(Egp» BPAILLIATEIIBHOTO JIBUKEHUS OJTHOM MOJIEKYJIbI, @ TAKKE CyMMapHYyI0 KHHETHYECKYIO SHEPTUI0 Ey
BCEX MOJIEKYJI 3TOTO ra3a; KoJm4ecTBo Bojopoaa v= 0,5 MoJib.
237. Haiitu ynenbHbIe cvi cp 1 MOJIsipHBIe Cy 1 Cp TEIIJIOEMKOCTH a30Ta M TeJIusl.
247. I1pu kaKoM JaBJICHUU p CPEeIHAS JUIMHA cBOOOAHOTO mpobera «£» MOJIEeKy a30Ta paBHa 1 M, eciiu
Temnepatypa raza t = 10°C?
257. Bo ckoJIbKO pa3 yBeIUYUTCS 00bEM BOJOPO/Ia, COAEPKAIINUN KOJTHMUECTBO BEIIeCTBA v=0,4
MOJIb TPH U30TEPMUYECKOM PACHIMPEHUH, €CITU IPU ITOM a3 MoJydyuT KonuuecTBo Termtotel Q= 800
JIx? Temneparypa Bogopona 7' =300 K.
267. Bo ckombko pa3 yBenauuuTcs koddduuueHT mone3Horo aeWcTBus x 1ukia KapHo mpu
HOBBILIEHUU TeMIEpaTypbl Temnoornarynka or 71= 380 K mo 77 = 560 K? Temneparypa
teronpuemuuka 72= 280 K.
277. B Boay omyllieHa Ha OY€Hb MaIyIO MIyOHHY CTEKISIHHAsE TPYOKa ¢ quamerpom KaHaia d = 1 M.
Omnpenenuts Maccy M BObI, BOLIEIIEH B TPYOKY.

Bapwuanr 8.

108. MartepuanbHasi TOUKa JIBMIKETCS B IIOCKOCTH Xy COTIACHO ypaBHeHUsM x = A1 + Bit + Cit’u y
= Az + Bot + Caot?, rne B1 = 7 m/c, C1 = -2 m/c? B2 = -1 m/c, C2 = 0,2 m/c?. HaiiTi MOZyaH CKOPOCTH
Y YCKOPEHUS TOYKH B MOMEHT BpeMeHu t =5 c.

118. JIBe omuHakoBble joAKku Maccamu M= 200 kr kaxmgas (BMeCTe C YEIOBEKOM M TPy3aMH,
HaXOJAIIMMHKCS B JIOAKAX) MABMXKYTCS TapajuleNbHBIMH KypcamH HaBCTpeuy Opyr JpYyry c
OJIMHAKOBBIMH CKOpocTsMu v = 1 M/c. Korja no1ku mopaBHSIINCH, TO C IEPBOM JIOJKK Ha BTOPYIO U CO
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BTOpPOM Ha MEPBYIO OJHOBPEMEHHO TMepedpackiBaloT rpy3sl mMaccamum; = 200 kr. Onpenenutsb
CKOpOCTH U1 ¥ U2JIOJIOK TOCTIe epedpachiBaHuUs TPY30B.

128. llap maccoit My =5 KT ABHKETCS CO CKOPOCTHIO 01 = 1 M/C M CTaTKUBAETCS C TIOKOSIIIMCS IIIAPOM
Maccoit Mz = 2 kr. OnpeaenuTs CKOPOCTH Ui M Uz IMIAPOB MOCJE yaapa. YAap cuuTaTth aOCOIIOTHO
YIIPYTUM, TIPSIMBIM, [ICHTPAJIBHBIM.

138. HanereB Ha npyxuHHBIH Oydep, Baron maccoid m = 16 T, aABuraBmmiics co ckopocteio v = 0,6
M/C, OCTAaHOBHJICSI, C:KaB MPYKUHY Ha A¢ = 8 cMm. Haiiti 001ryro xectkocThK npyxun Oydepa.

148. bnok, mmeromuii hopMy qucka maccoid m = 0,4 kr, BparaeTcs 1moJ1 JSHCTBUEM CHJIbI HATSDKCHUS
HUTH, K KOHIIaM KOTOPO} NoJBeleHs! rpy3bl Maccamu My = 0,3 xr u Mz = 0,7 xr. OnpenenuTs cuibl
HaTshKeHUS 71 1 T2 HUTH 110 00€ CTOPOHBI OJIOKA.

158. Ha xparo HenoaBmKHOU ckambu JKykoBckoro muamerpom D = 0,8 M 1 Mmaccoit My = 6 K CTOUT
yenoBek Macco M= 60 kr. C Kakoi yriioBOW CKOPOCTHIO (0 HAYHET BPAIIATHCS CKAMbsl, €CJIA YEITOBEK
noimMaer JeTsiui Ha Hero Msia Maccoid M = 0,5 kr? TpaekTopust Ms4a TOPU30HTAIIbHA U TPOXOIUT HA
paccrosituuul = 0,4 M oT ocu ckaMbu. CKOPOCTh Mstua v = 5 m/c.

168. OnpenenuTh TMHEHHYIO U YTJIOBYIO CKOPOCTH CITyTHUKA 3eMIIH, 0OpaIaronerocs mo Kpyropou
opouTe Ha BeicoTe h = 1000 kM. Y ckopeH#e CBOOOJHOTO MaAeHusI § Y MOBEPXHOCTH 3EMITH U €€ PaIyC
RcuntaTh H3BECTHBIMHU.

178. CxmagpiBatoTcsi 1Ba KOJe€OaHHMS OJUHAKOBOTO HAMPABJICHUS W OJUHAKOBOTO MEpUOJNA: X1 =
Asinont v x2 = Aasinwa(t + 1), tae A1 = A2 =3 em, w1 = w2 = wct, 1= 0,5 c. OnpeaenuTs aMIUIUTY Ly
A u HavanpHy (a3y @ope3ynbTHUpyOmero kojebanus. Hamumcate ero ypaBHenue. IlocTpouts
BEKTOPHYIO HarpaMmmy it MoMeHTa Bpemennt = 0.

KonTtponbnas pabora Ne 2.
Bapuanr 8.

208. B OGammone BMecTUMOCTBIO V= 3 11 coaepxkutcs Kuciopon maccom = 10 r. Omnpenenutsb
KOHLIEHTPALIMIO NMOJIEKYJ ra3a.

218. Haiitu mutotHOCTH P a3ota nipu temneparype 7 =400 K u naBnenun p = 2 Mlla.

228. Tlpu xakoil Temmeparype CpelnHss KUHETHYecKas SHEpPrusl (gn) MOCTYMATENIbHOTO JBHKEHUS
MOJIeKyITbI Ta3a paBHa 4,14 - 102! JIx?

238. BeIunciIuTh yaenbHbIE TEIOEMKOCTH Ta3a, 3Has, 4To ero MojsapHas Macc M =4 - 107 kr/mons u
otHouieHue Teroemkocrend C,/Cy = 1,67.

248. B cocyne BMecTUMOCTBIO V = 5 11 HaxoauTcs BoAopox Maccoit M= 0,5 r. OmnpenenuTs CpeaHioro
JUITMHY cBOOOAHOTO mpodera «£» MOJIEeKyIbl BOJOPOa B 3TOM COCY/IE.

258. Kaxkas paborta 4 coBepiaeTcs Mpu U30TEPMHUUECKOM pacIIMpPEHUH BOJOPOAA Maccoi M= 5 r,
B3sTOTO IIpH Temneparype 7 = 290 K, eciiu 00beM ra3a yBelInunuBaeTcs B TpH pasa?

268. NneanpHas TeroBas MamnHa padoTaet no nukiny Kapuo. Temneparypa temnootaarunka 71 =
500 K, remnieparypa termonpuemuuka 72 = 250 K. Onpenenuts Tepmuyecku KII # nukna, a Takxke
paboty A1 pabodero BemiecTBa MPU H30TEPMUYECKOM PACIIUPEHHH, €CIH MPH H30TEPMHUECKOM
c)KaTUU coBepieHa padora 4>= 70 JIx.

278. Ha ckompko pdaBieHHE P BO3AyXa BHYTPH MBUIBHOTO TY3bIpsl OOJIbLIE HOPMAIBLHOTO
aTMoc(hepHOTo JaBiIeHUs Po, €CIIM AUAMETP My3bIpst 0= 5 MM?

KonTtponpHast padota Nel.
Bapmuant 9.

109. Tlo kpato paBHOMEpHO BpalllalolIelcsi ¢ YriIOBOH CKOpPOCThIO @ = 1 paza/c miuaTdopmbl HIET
4enoBeK M 00xoauT 1uatdopmy 3a Bpems t = 9,9 c. KakoBo Haubouibliee yCKOpeHUE 0 ABHIKEHUS
yenoBeka OTHOCUTeNbHO 3emnu? [Ipunsarte paguyc maardopmsl R =2 m.

119. Ha ckonbpKO MepeMeCcTUTCS OTHOCUTENBHO Oepera joaka anuHoi £ = 3,5 M u maccoit my = 200 «r,
€CIIU CTOALINI Ha KOpMe 4eJIoBeK Maccoil Mz = 80 kr mepemecTutcst Ha HOC JOAKU? CUUTATh JIOJIKY
PacIoyNoXKeHHON epHIeHIMKYISIPHO Oepery.
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129. U3 opyaus, HE HUMEIOUIETO MPOTUBOOTKATHOTO YCTPOMCTBA, MPOU3BOAMIACH CTpelibda B
rOpU30HTAIILHOM HampasiieHuH. Koria opynue OblJI0 HETOABWKHO 3aKPEIUICHO, CHAPS BBIJIETEN CO
CKOpOCThIO 01 = 600 M/c, a KOT/1a OPY/IUIO TaTH BO3MOXHOCTH CBOOOHO OTKATHIBATHCS HA3a/l, CHAPS/
BBUIETEN CO CKOPOCTHIO 02 = 580 Mm/c. C KaKo# CKOPOCTHIO OTKATUIIOCH TIPU ATOM Opyaue?

139. Hens mmHON ¢ = 2 M JEKHT Ha CTOJIe, OJHUM KOHIIOM CBHcas co crona. Ecimm mimnHa
CBENMBAIONIEHCS YaCTH TIPEBBIIAET /3f, TO 1leMb COCKAIb3bIBAET CO cTOJA. ONpenenuTh CKOPOCTh b
e B MOMEHT €€ OTPHIBA OT CTOJIA.

149. K kparo croiia nmpukperwieH 0ok, Yepe3 OJIOK IMepeKuHyTa HeBecoMasi U HepacTsHKUMasi HUTh, K
KOHI[aM KOTOPO MPHUKPEIUIEHBI Ipy3bl. OMH Ipy3 ABIKETCS TI0 TOBEPXHOCTH CTOJA, & PYrO - BIOJb
BepTukany BHU3. Onpenenutbs KodpduuueHT frpeHns Mexay MoBEpXHOCTSIMH Ipy3a U CTOJIA, SCITH
Macchl KaXkIO0TO Ipy3a M Macca 6I0Ka OJMHAKOBBI U TPY3bl JBIDKYTCS C YCKOpEHHeM o= 5,6 m/c?.
[Ipockanb3biBaHNEM HUTH 110 OJIOKY M CUJION TpeHHUsl, IeHCTBYIOLIEH Ha 00K, IpeHeOpeyb.

159. T'opmsoHTanpHas miatdpopma maccod My = 150 kr Bpamaercs BOKPYr BEPTUKAIBLHOW OCH,
MPOX0IAIIei uepes HeHTp MIaTGopMEl, ¢ yacToToit N= 8 Mun. Uenosek Maccoit My = 70 KT CTOUT HpH
3TOM Ha Kpato miaatgopmbsl. C Kakol yrioBOW CKOpPOCTBIO (» HAYHET BpalllaThes IiaTgopma, eciu
YeJI0oBEK NeperieT oT Kpas miardopmsl K ee HeHTpy? CuutaTh miaThopMy KpyriibIM, OJHOPOIHBIM
JIMCKOM, a YEJIOBEKAa — MaTePUaAIbHON TOUKOM.

169. KakoBa macca 3emiu, eciu W3BecTHO, uTo JlyHa B TedeHuWe roaa coBepmaer 13 oOpamieHuit
BOKPYT 3eMIIH ¥ paccTosiHME oT 3emiu 10 JIyHsl paBHO 3,84 - 108 M?

179. Ha rmagkoM TOPH30HTAIBHOM CTOJE JEXKUT map maccod M = 200 r, TMpUKpErJIeHHBIA K
TOPU30HTAIBEHO PACTIOJIOKEHHOMW JIETKOH MPYXKHHE € KecTKOCThIo k= 500 H/M. B miap momamaet mysist
Maccod m = 10 1, mersmas co ckopocthto v= 300 m/c, u 3actpeBaeT B HeMm. [IpeneOperas
MepeMeNIeHueM apa BO BpeMs yapa U CONpPOTHUBICHHEM BO3/yXa, ONMPEACITHTh aMIUTUTYny A u
nepuoj T xonebanuii mapa.

Kontposbhas padota Ne 2.
BapuanT 9.

209. OmpenenuTb OTHOCHUTEIBHYIO MOJEKYIApHYIO Maccy Mr: 1) Boapl; 2) yriaekucioro rasa; 3)
MOBapEeHHOM COJIH.

219. B cocyne Bmectumocthio V = 40 1 Haxoautcs kuciopon mpu temneparype 7 = 300 K. Koraa
4acTh ra3a M3pacxo/I0BaJld, aBlicHHE B OauioHe moHu3uiIochk Ha Ap = 100 kIla. Onpenenuts maccy
Mu3pacxol0BaHHOTO Kuciopoaa. [Iporecc cuutaTh H30TEPMUUECKHUM.

229. B a3oTe B3BeIlICHbI MeJIbYalIliie MbUIMHKU, KOTOPbIE ABIXKYTCS TaK, KaK €CJIU Obl OHU OBLIIM OYEHb
KPYITHBIMH MOJIeKyIaMu. Macca Kas/10# nemmHKE paBHa 6 - 10710 r. 'a3 HaxouTes py TemmepaType
T = 400 K. Onpenenuth cpeaHUE KBaAPATUYHBIE CKOPOCTH (Uxe), @ TAKKE CPEAHUE KUHETHUYECKHUE
SHEPTHUH (En) TIOCTYNMATEIHHOTO IBUKEHHS MOJIEKYJIbI a30Ta M MBUTMHKHU.

239. TpexaTomublii ra3 nox gasnenuem p = 240 kIla u temneparype t = 20° C 3anumaer 06bem V = 10
1. Onpenenuts TemioeMKocTh C, 3TOro ra3a npu NOCTOSTHHOM JIaBJICHUU.

249. Cpenusist ;JyiiHa cBOOOHOTO mpodera «£» MOJIEKYIbl BOJAOPOa MPU HEKOTOPBIX YCIOBUSIX PaBHA
2 mM. HaliTi IIOTHOCTE p  BOAOPOJA MPU ITUX YCIOBUSX.

259. Kakast 1075 w1 KOIH4YecTBa TeIioThl Q, MOJBOAMMOTO K UCabHOMY JIByXaTOMHOMY a3y IpH
n300apHOM TpoIiecce, pacxoayercs Ha yBenudenne AU BHyTpeHHEH SHepTruu ra3a u Kakas J0JI @2 —
Ha paboty 4 pacmmpenus? PaccMoTpeTs Tpu ciyyasi, eciu ra3: 1) oqHOaTOMHBIN; 2) IBYXaTOMHBI;
3) TpexaTOMHBIH.

269. I'a3, coBepmaromuii 1ukn Kapno, nomydaer teroty Q1= 84 x/[x. Onpenenuts paboty 4 rasa,
ecly Temreparypa 71 TeII00TAaTYMKA B TPU pa3a BhIIIE TeMIIepaTyphl 72 TEIIONPUEMHUKA.

279. Bo3aymiHblil my3sipek auamerpoM 0= 2,2 MKM HaxXOJHWTCS B BOJE Y CaMOi ee¢ MOBEPXHOCTH.
Onpenenuts MIOTHOCTH p BO3AYyXa B MY3BbIPhKE, €CIIM BO3YX HaJl IOBEPXHOCTHIO BOJIBI HAXOIUTCS MIPH
HOPMAJIbHBIX YCIIOBUSIX.

3 cemectp
KonTtponpsHnas padota Ne 3.
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Bapuanrt 0.

310. Paccrosiaue d mexay aBymst ToueuHbIMU 3apsimamu Q1 = 2 uKn u Q2 = 4 nKn paBHOG60 cm.
Omnpenenuth TOUKY, B KOTOPYIO HYXXHO MOMECTUTHh TpeTHid 3apsa Qs Tak, yToObI cCUCTEMa 3apsijioB
HaxoawiIack B paBHOBecuH. Onpenenuts 3apaa Q3 v ero 3HaK. Y CTOWYMBOE WM HEYCTOMYMBOE OyIeT
paBHOBecHe?

320. /IBe Tpetm TOHKOTO KOJbIa paaumycoM R = /(0 cm HEcyT paBHOMEpPHO DPaCHpEICICHHBIA C
JTUHEHHOU TUIOTHOCTRIO 7 = (), 2 MxKn/m 3apsin. OnpeneuTh HanpsbKeHHOCTh £ 3JICKTPHYECKOTO OIS,
C03/1aBa€MOT0 PaCHpeCICHHBIM 3apsSA0M B Touke O, COBIAIAIONICH C IIEHTPOM KOJIBIIA.

330. Ha xaByx KoOakCHaldbHBIX OECKOHEUHBIX IWIMHApaX paaumycaMu R u 2R paBHOMEpHO
pacnpeziesieHbl 3apsAbl C MOBEPXHOCTHBIMU IJIOTHOCTAMHU 01 U o2(puc. 1). Tpedyercs: 1) ucnoisnsys
teopemy Octparpajckoro-I'aycca: HailTu 3aBUCUMOCTD E () HAPSHKEHHOCTH 3JICKTPHYECKOTO TIOJIS
oT pacctostHus 17151 Tpex obnacreid: |, 11 u I, [IpunsTh 01 = -0, 02 = 40. 2) BBIUNCIUTD HATIPSHKEHHOCTD
E B TOuKe, ylaneHHOM OT OCH IIWJIMHJIPOB Ha pacCTOsHUE I, U yKa3aTh HalpaBJICHHE BEKTOpa E.
Hpunstee = 30 uKa/m?, r = 4 R; 3) noctpouts rpadux E (r).

340. ToHkasi kBaipaTHasE paMKa PaBHOMEPHO 3apshKeHa ¢ JIMHEHHOW TUTOTHOCTHIO 3apsina 7 = 200
nKn/m. OnpenenuTs MOTEHINAT ¢ TIOJIS B TOUYKE IEePEeCeUeHUs TuaroHaei.

350. DNeKTpOH JBMKETCS BAOJb CHIIOBOW JIMHUU OAHOPOJIHOTO JIEKTPHUECKOTO MO B HEKoTOpoit
TOYKE TIOJIS C MOTEHITHAIOM @1 = /() B 37eKTpOH uMen ckopocTh V1 = 6 Mm/c. OnpenenuTs MoTEeHITna
(2 TOYKH TIOJISI, TOUIS IO KOTOPOH JIEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPOCTH.

360. Tlmockuit KOHAEHCATOP C TUIOIIAILI0 TUIacTHH S = 200 em? Kaxmas 3apshDKeHa JI0 Pa3sHOCTH
noreHnuanioB U = 2 kB. Paccrosiane mexny rmiactuHamu d = 2 cu. JIMAIEKTPUK — CTEKIIO.
Omnpenenuts sHEeprHI0 W 0I5 KOHJIEHCATOPA U TUIOTHOCTD SHEPTHU () TTOJIS.

370. O/1C 6arapeun ¢= 12 B. Ilpu cune Toka | = 4 4 KI1/1 6atapeun # = 0,6. Onpenennuts BHyTpeHHEE
conpoTtuBieHue R; 6atapen.

380. Cuiia TOKa B LENH M3MEHSETCS CO BpeMeHeM 10 3akoHy | = loe™™. OnpemenuTs KOIUYECTBO
TEIUIOTHI, KOTOPOE€ BBIJAEIUTCS B MPOBOJHMKE comnpoTuBieHHeM R = 20 Owm 3a Bpems, B TeueHHE
KOTOPOTO TOK YMEHBIIUTCA B € pa3. KosdduumenT o mpuaaTs paBHbM 2 - 102¢?,
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puc. 1

Kountponsnas pabota No 4.
Bapuanr 0.

410. beckoHEYHO JUIMHHBIA MPOBOA € TOKOM |= 50 A M30THYT Tak, Kak 3TO MOKa3aHO Ha pHC. 2.
OmnpenenuTh MarHUTHYIO MHIYKLIUIO B B Touke A, yexaieil Ha OucCCeKTpuce MpsAMOro yria Ha
paccrostaun d = 10 cM OT €ro BepILUHBIL

420. ITo xpyroBoMy BUTKY paguycoM R =5 cM Teuer Tok | =20 A. Butok pacnosiosxeH B 0THOPOJHOM
MarHuTHOM nosie (B = 40 MTu) Tak, YTO HOPMaJIb K IMJIOCKOCTH KOHTYpa COCTaBiseT yroi 3= 7/6 ¢
BEeKTOpoM B. Onpenenuts nuzMeHeHue A1 moTeHIUAIbHOM SHEPrud KOHTypa IpU €ro MoBOPOTE Ha
yroJl ¢p= 1/2 B HallpaBJICHUN YBEJIWYECHHUS yriia & .

430. Tlo Tonkomy ctepxHio qmuHOU ¢ = 40 cMm paBHOMepHO pacmpexaeneH 3apsg Q = 60 v K.
CrepskeHb BpallaeTcs ¢ 4acToToit N= 12 ¢ oTHOCHTENbHO OCH, MEpIEeHAUKYISAPHON CTEPKHIO
NPOXOJSIIEH depe3 cTepeHb Ha paccTossHUU o = (/3 OoT ogHOTO M3 ero KoHIOB. OrnpenenuTh
MarHUTHBI MOMEHT pm, 00yCIOBICHHBII BpaIlleHUEM CTePXKHS
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440. Von, nonas B marautHoe noJsie (B = 0,01 m Tin), cran apuratbes mo okpykHOCTH. ONpenenuTh
KUHETHYECKYI0 3Hepruto 7 (B 3B) noHa, eciii MarHUTHBII MOMEHT pm SKBUBAJIEHTHOTO KPYTOBOTO TOKa
pasen 1,6 - 10714 A-m2,

450. B ckpelieHHBIC MO/ MIPSMBIM YTIIOM OJAHOPOAHBIE MarHuTHOE (H = 1 MA/M u snektpuyeckoe (E
= 50 kB/m) nmosnst Beten noH. IIpu kakoil ckopocTu V noHa (110 MOAYIIIO M HANpPaBJICHUIO) OH OyIeT
JIBUTAThCS B CKPEIIEHHBIX MOJISX MPSIMOJIMHEHHO?

460. OnpenenuTh MarHUTHBIA TOTOK @, MPOHHU3BIBAOIIHMK COJCHOUA, eciu umHa £ = 50 cM u
MarHuTHBIH MOMEHT pm= 0,4 BO.

470. KombI1o U3 METHOTO MPOBOJa Maccoit M = 10 r mOMEeIeHO B OJHOPOJHOE MAarHUTHOE ITOJIe

(B =0,5 Tn) Tak, 4To MIOCKOCTh KOJIbLIA COCTABIISACT Yrod £ = 60° ¢ TMHUAMU MarHUTHOW UHITYKIIUH.
Omnpenenuts 3apsia Q, KOTOPBINA MPOMUIET MO KOJIBILY, €CIIM CHATH MAarHUTHOE TIOJIE.

480. VcToyHMK TOKA 3aMKHYJIM Ha KaTymky conpoTtusienuemM R =20 Om. Uepes Bpems t =0,1 ¢ Toka
| B katymke nocturaa 0,95 npeaenpHOro 3HaueHus. OnpenenuTh UHAYKTUBHOCTH L KaTymiku.

puc.2

KontponrHnas padora Ne 3
Bapuasnr 1.

301. Toueunsie 3apsaabl Q1 = 20 mx Kn,Q2 = -10 mx Kn Haxoasatcs Ha pacctostHun d = 5 cm Apyr oT
npyra. OnpeaenuTs HanpsHKEHHOCTH TOJIS B TOUKE, YAaJeHHON Ha 1 = 3 ¢m OT MepBOro M Ha I = 4
cm OT BTOporo 3apsiaa. OnpenenuTs Takke crity F, IeMCTBYIONIYIO B 3TOM TOUKE Ha TOUCUYHBIN 3apsi
Q =1mk Kn.

311. Tonkwuii crepkeHb MHOU £ = 2() cmM HECET paBHOMEPHO pactipeaeseHHbii 3apsan ¢ = 0,1 uxKan.
Onpenenuth HANPSKEHHOCTh £ AIEKTPUYECKOrO IMOJIs, CO3/1aBaeMOro paclpe/ieieHHbIM 3apsIoM B
TOYKE A, JIeKAIIIeH Ha OCU CTEP>KHS Ha pacCTOSAHUU o = 2() cm OT €ro KOHIIA.

321. Ha nByx KOHIEHTpHYECKUX cdepax pamuycoM R m Z2RpaBHOMEpHO pacrpeiesieHbl 3apsabl C
MMOBEPXHOCTHBIMU IUNIOTHOCTAMU 01 U 62 (puc. 3). TpeOyercs: 1) ucnomns3ys reopemy OcTporpaackoro-
l"aycca, HaiiTu 3aBUCUMOCTh E(T) HampsHDKEHHOCTH AJIEKTPUYECKOTO MOJISL OT PAacCTOSHUS Ul Tpex
oomacreii: |, Il u 1. [Ipunsare o1 = 40, 02 = ¢, 2) BBIYUCIUTH HANPSDKEHHOCTh £ B TOUYKE, YIAJICHHOU
OT LIEHTpa Ha paccTosHUe I, ¥ yKa3aTh HanpasieHue Bekropa E. [puusats ¢ = 30 uKn/m? r=1,5R; 3)
MOCTPOUTH rpaduk E.

331. JIpa Toueunsix 3apsiaa Q1 = 6 nKn u Q2 = 3 nKn Haxoasrcs Ha paccrossHuu d = 60 cm APYT OT
npyra. Kakyio paboTy HEOOXOJMMO COBEpPUIUTH BHEIIHUM CHJIAM, YTOObI YMEHBIIUTh PAcCTOSHUE
MeXy 3apsiiaMu BBOE?

341. Ilsiuuka mMaccoit m = 200 mxe, Hecymias Ha cebe 3apsg Q = 40 nKn, Brerena B JIEKTPUUECKOE
MoJie B HaIpaBJICHWU CHIOBBIX JuHui. [locrme mpoxoxaeHus paszHoctu notenuuaioB U = 200 B
MBUIMHKA UMeNa CKOPOCTh v = 10 m/c. OnpeaenuTh CKOPOCTh 0o MBIITMHKY JI0 TOTO, KaK OHA BIETeNa B
TnoJie.

351. Konnencaropsl eMkocTbto C1 = 5 Mx®@ u Cz = 10 mx® 3apsikensl 10 HanpsbkeHuid Ur = 60 B u
Uz = 100 B cootBercTBeHHO. OmpenenuTh HampshHKeHHe Ha OOKIaJKaX KOHIEHCATOPOB MOCHe MX
CoeMHEeHUs 0OKIIaIKaMH, UMEIOIIUMU OTHOMMEHHBIE 3apsi/Ibl.

361. Karymika 1 ammepMeTp COEIMHEHBI MOCIEI0BATeNFHO M TMOIKIIOYEHB K MCTOYHHUKY TOKa. K
KJIeMMaM KaTyIIK{ MPUCOEAUMHEH BOJIBTMETP C COMPOTHBIICHUEM I = 4 kOm. AMIIEpMETpP MOKa3bIBAET
cuny Toka | = 0,3 A, BonbT™MeTp Hanpspkenuss U = 120 B. OnpenenuTh CONPOTUBIEHUE R KaTymIKu.
Onpenenuth OTHOCUTENBHYIO TOTPENIHOCTh &, KOTopas OyneT [OomylieHa TpU HU3MEpPEHHH
COTPOTHBIICHUS, €CITU MPeHeOpeyb CUIION TOKa, TEKYIIETO Yepe3 BOJILTMET).
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371. 3aBpems t = 20 ¢ ipu paBHOMEPHO BO3PACTABIIICH CHJIC TOKA OT HYJIS 10 HEKOTOPOTO MaKCUMyMa
B MIPOBOTHUKE CONPOTUBICHUEM R = 5 Om BBIICTIIOCH KOJIMYECTBO TeINOTHIQ = 4 k/[orc. Onipenenuthb
CKOPOCTb HapacTaHUsI CUJIbI TOKA, €CJIU COMPOTUBJICHUE POBOJHUKA R = 5 Om.

111

Puc.3

Kontponbnas padorta Ne 4.
Bapuanr 1.

401. BeckoHeuHO JIUHHBIA TTPoBOJ ¢ TokoM | = 100 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puc. 4.
Onpenenuth MarHuTHY!0 HHAYKLUIO B B Touke O. Paguyc nyru R = 10 cm.

411. Ilo AByM mapaijienbHbIM IpoBoaM ATUHON = 3 M Kax/ablil TeKyT oquHakoBbie TokH | = 500 A.
Paccrosiane d Mexay npoBogamu paBHo 10 cM. Onpenenuth cuity F B3auMoeHCTBHS TIPOBOJIOB.
421. Tlo ToHkOMY KOJbIy paamycoM R = 10 cM paBHOMEpPHO paclpeaesicH 3aps] C JTHHCHHON
moTHOCThIO T = 50 HKi/M. Konblio Bpamaercs OTHOCHTENEHO OCH, IEPIIEHANKYISIPHON TUIOCKOCTH
KOJIbIIA U TTPOXOJIAILECH Yepe3 ero eHTp, ¢ yacToToit N = 10 ¢t Onpenenutb MarHUTHBIA MOMEHT P,
00yCIIOBJICHHBIH BpaleHUEM KOJIbIIa.

431. JIBa noHa pa3HBIX Macc C OJMHAKOBBIMH 3apsaMH BJETEIU B OJHOPOJHOE MarHUTHOE MOJE,
CTaJIM JIBUTATHCS TI0 OKPYKHOCTH paguycamMu R1 =3 cMm u Rz = 1,73 cM. OnipeneTuTh OTHOIIEHUE MacC
MOHOB, €CJIM OHH MPOLUTH OJIMHAKOBYIO YCKOPSIOUIYIO Pa3HOCTH MMOTEHIMAJIOB.

441. TIpoToH BIeTeN B cKpemennsie o yriaoM o = 120° marantaoe (B = 50 M Ti) 1 s1eKTpruecKoe
(E = 20 xB/m) mons. OnpenenuTs yckopeHne al mpoToHa, eciu ero ckopocts V (jv| = 4 - 10° m/c)
neprneHauKyisipHa BekropaM E u B.

451. Tlnockuii KOHTYp TIomaab S = 20 CM? HAXOHUTCS B 0JHOpOTHOM MarHuTHOM mosie (B = 0,03
Tn). Onpeaenuts MarHUTHBIN MOTOK D, MPOHU3BIBAIOLIUN KOHTYp, €CIU INIOCKOCTh €r0 COCTAaBIISIET
yroJ @ = 60° ¢ HanpaBJIECHUEM JIMHUN WHTYKLIHA.

461. B omHOpOAHOM MarHuTHOM Toje (B = 0,1 Tn) paBHOMepHO ¢ 4acToToii N = 5 ¢ Bpamiaercs
crepxeHb MHOW ¢ = 50 cM Tak, YTO IUIOCKOCTh €ro BpallleHUs NEepPIeHIUKYISpHA JHHUSIM
HaMPSKEHHOCTH, a OCh BPAIlleHUs POXOAUT Yepe3 OJUH U3 ero KOHIOB. OnpelenuTh HHAYLHPYEMYIO
Ha KOHI[aX CTepHS pa3HOCTh MoTeHIranoB U.

471. Conenous ceuenueMm S = 10 cm? comepxut N = 10° BUTKOB. [Ipu cune Toxa | =5 A marHuTHas
UHAYKIUA B nonig BHYTpH coleHoua paBHa 0,05 Tin. Onpenenut MHAYKTUBHOCTD L cosieHomaa.

1 Vckopenne @ onpesiensercss B MOMEHT BXOXK/IEHHS 3aPsHKEHHON 9aCTHIBI B 0OIACTh IPOCTPAHCTRA, T/IE JTOKATU30BAHA OJTHOPOIIHBIE
MarHUTHOE ¥ EKTPUIECKOE OIS,
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Puc.4.

KonTponbsnas padota Ne 3.
Bapuanrt 2.

302. Tpu oamHakoBbIX TouedHbIX 3apsga Qi1 = Q2 = Q3 = 2 uKn HaxomsaTcsl B BEpIIMHAX
PaBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOpoHaMH 0. = () cm. OnpeiennTh MOy Ib U HAaIPaBIECHNUE CUIIBI
F, neiicTBytoieit Ha OIUH U3 3aPSA0B CO CTOPOHBI JIBYX JIPYTHUX.
312. Tlo TOHKOMY TIOJIYKOJIbILY paanyca R = [0 cm paBHOMEPHO pacmpenesieH 3apsii ¢ JTHHCHHON
IUIOTHOCTBIO 7 = [ mkKa/m. OnpenenuTs HaNpsHKeHHOCTh £ 3JEKTPUYECKOro MO, CO3JaBacMOro
pacrpeielieHHbIM 3apsiioM B Touke (J, COBMAIAIONIEH C IEHTPOM KOJIBIIA.
322. Ha nByx KOHIIGHTpHUYECKHX cdepax paamycoMm R u ZRpaBHOMEpPHO pacmpeneneHbl 3apsbl C
MMOBEPXHOCTHBIMU IIOTHOCTSIMU 01 U 02 (puc. 5). Tpebyercs: 1) ucnons3ys reopemy OcTporpaackoro-
laycca, HaiiTh 3aBEUCHMOCTE E(T) HaNPsSHKCHHOCTH JIEKTPUYECKOTO TIOJIST OT PACCTOSIHUS JIJIS TPEX
obnacreii: |, Il u l1l. [IpunaTs 01 = 0, 02 =- 0} 2) BBIYMCIUTH HANPSKEHHOCTh £ B TOUKE, yJAIEHHON
OT LIEHTpa Ha PacCTosHHUeE I, U yKa3aTh Hampabienue Bextopa £. [Ipunsats o = 0,1 uKi/m?, r = 3 R; 3)
MOCTPOUTH rpaduk E.
332. DnekTpuUecKoe MoJie CO3/AaHO0 3apsHKEHHBIM IPOBOIANIUM MIapoM, MOTeHIHAI ¢ kotoporo 300
B. Omnpenenuth pabOTy CHII OIS TIO TiepemeneHuro 3apsaa Q = 0,2 mxKn u3 Touku 1 B Touky 2 (puc.
6).
342. DnekTpoH, OOJNAAaBIIMKA KHHETHYeCKOW dHeprued 7 = [0 5B, Bierel B OJHOPOJHOE
AIIEKTPUYECKOE TI0JIe B HANpPaBJICHUH CHJIOBBIX JMHHHA moist. Kakoll ckopocThro OynmeT oOianath
AJIEKTPOH, MMPOUJIA B ATOM TIOJIE pa3HOCTh MoTeHIanoB U = § B?
352. Konpgencarop emkocThio C1 = 10 mx® 3apsixer no Hanpspkenus U =10 B. OnpenenuTs 3apsi Ha
oOKJaZKax ATOro KOHAEHCATopa IOCJe TOro, Kak MapauieIbHO eMy OblT TOJKIIOYEeH IpYrow,
HE3apsSKEHHBIN, KOHAEHCATOP eMKOCThI0 C2 = 20 MK ®.
362. DJIC Gartapeun ¢= 80 B, BHyTpeHHee compotuBieHne R; = 5 Om. BHemHss niens notpediser
MottHOCTh P = 100 Bm. Onpenenuts cuity Toka | B 1ienu, Hanpspkenue U, 1o KOTOPhIM HaXOIUTCS
BHEIIHSS 1IeTb, U €€ CONMpoTHBiIeHue R.
372. Cuna TOKa B IIPOBOIHUKE U3MEHSIETCS CO BpeMeHeM 110 3akony | = l,e”, raelo = 20 4, o = 10%¢
!, Onpepenuts KoNMYECTBO TEMIOTHI, BHIIEIUBILIEECS B IPOBOIHMKE 3a Bpems t = 107%c.

Iy

Puc.5 Puc.6

KonTponbsHas padota Ne 4.
Bapwuanr 2.
402. MarHuTHBI# MOMEHT Pm TOHKOTO MPOBOJIAIIETO KOIbIA Pm = 5 A - M2, OnpeieIuTh MarHUTHYIO
MHAYKLIHIO B B Touke A, HaxozsIelcs Ha OCH KOJblia ¥ YAAJEHHOW OT TOYEK KOJIbLIa HAa PACCTOSHUE
r=20 cM (puc. 7).
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412. Tlo TpeM mapasuielibHbIM MPSIMBIM TIPOBO/IaM, HAXOISLIMMCS Ha OJJMHAKOBOM paccTosiHuu d = 20
CM JIpyr OT Jpyra, TekyT ojauHakoBbie Toku | = 400 A. B aByx mpoBojax HampaBlIeHHUs TOKOB
COBIAAI0T. BBIYMCINTD Ul KaXKI0T0 U3 MPOBOJIOB OTHOIIEHUE CUJIbI, JEUCTBYIONIEH HA HETO, K €ro
JUIMHE.

422. luck paguycoM R = 8 cM HeceT paBHOMEPHO pacIpeeieHHbIN 1o moBepxHocTH 3apsn (o = 100
uKn/m?). OnpenenuTs MarHUTHBIA MOMEHT Pm, OOYCIOBIEHHBIH BpallleHUEM IMCKA, OTHOCUTEILHO
OCH, MPOXOJSAIIEH 4Yepe3 ero LEHTP U MEPHECHAUKYIAPHON IUIOCKOCTH JIMCKa. YTJOBas CKOPOCTb
BpaimieHus qucka o = 60 pasu/c.

432. OnmHO3apsIHBIA UOH HATPUS MIPOIIET YCKOPSIIONIYIO pa3HocTh noteHimanoB U = 1kB u Bieten
MEPIEHIUKYJIPHO JUHUSAM MarHuTHOW MHAYKIUHM B ogHOpojHoe nojie (B = 0,5 Tn). Onpenenutsb
OTHOCHUTEJIbHYIO aTOMHYIO Maccy A MOHa, €CIM OH OIKCal OKPYKXHOCTh paauycoM R =4,37 cm.

442. VloH, mpolias YCKOPSIONMIYIO pa3HOCTh noTeHIuanoB U = 645 B, Biieten B CKpeIICHHBIC MO
MpsIMBIM yIJIOM OAHOpoaHble MarHuTHOe (B = 1,5 M Tn) wu anexrpuueckoe (E = 200 B/m) nons.
OnpenenuTth OTHOIIEHKE 3apsi/ia HOHA K €r0 MAacce, €CJIM HOH B 3TUX MOJISAX JBUKETCS IPSIMOIMHEWHO.
452. MarautHbIi ook @  CcKBO3b cedeHme cojieHon 1a paBeH 50 MkBO. JlimHa coneronaa £ = 50 cM.
HaiiTu MarHuTHBIN MOMEHT Pm COJIEHOUAQ, €CJIM €r0 BUTKH IUIOTHO MPUJIETAOT APYT K APYTY.

462. B 0THOPOJHOM MarHMUTHOM TioJie ¢ MHAyKIed B = 0,5 Ta BpamaeTcs ¢ 4acToToi n =
10 ¢ crepixens mmuHoli £ = 20 cM. Och BpalleHHs TapalieibHa TUHUAM HHAYKIMH M IPOXOIUT
yepe3 OJIMH U3 KOHLIOB CTEPXKHS MEPHEeHIUKYIIpHO ero ocu. OmnpeaenuTh pa3HOCTb MOTEHIIMAIOB
UHa KOHIIaX CTEPKHS.

472. Ha xaproHHbIi Kapkac auuHoH £ = 0,8 M 1 quamerpom D = 4 cM HaMOTaH B OJIH CIIOH TIPOBO.T
muamerpoM d = 0,25 MM Tak, YTO BWTKM IUIOTHO HPWIEralOT Ipyr K APYry.  BbIUHCIHTH
MHIYKTUBHOCTH L MOJTy4MBIIErocs COJICHOUIA.

Puc. 7
KontpospHas padoTa Ne 3.
Bapuant 3.

303. /IBa mosiokuTeIbHBIX ToueuHbIX 3apsaa Q u 9Q 3akperuieHsl Ha pacctossHuu d = /00 cm apyr ot
npyra. OnpenenuTtb, B KakOW TOYKE Ha MPSMOM, MPOXOIIIel depe3 3apsibl, CIeAyeT MOMECTHTh
TPEeTHil 3apsi Tak, 4TOObI OH HAaXOJWJICS B PAaBHOBECHUHU. YKa3aTh, KaKOM 3HAK JIOJDKEH UMETh ATOT
3apsa Ans TOro, 4ToObl paBHOBECHE ObUIO YCTOMYMBBHIM, €CITH MEPEMEIICHHs 3apsiOoB BO3MOXHBI
TOJIBKO BJIOJIb IPSIMOM, TIPOXOSIIEH Yepe3 3aKpEIICHHbIE 3apsiibl.

313. Tonkoe koibIIO HeceT pacnpeaencHHbIN 3apsin Q = 0,2 mxKn. Onpenenuts HanpsH>KEHHOCTh E
AIIEKTPUYECKOTO TOJISA, CO3/IaBAEMOT0 paclpeAeICHHBIM 3apsIIOM B TOUKE A, paBHOYJAIEHHOH OT BCEX
TOYEK KOJbIa Ha paccTosiHuu I = 20 cm. Paguyc xonbiia R = 10 cm.

323. Ha nByx KOHIEHTpHUYecKHX cdepax paauycoM R u ZRpaBHOMEpPHO pacmpeleneHbl 3aps/bl C
MOBEPXHOCTHBIMH IUIOTHOCTAMU 01 U 02 (puc. 8). Tpebyercs: 1) ucnons3ys Teopemy OcTporpaackoro-
lNaycca, HaiiTi 3aBHCHUMOCTB E(T) HampsHKEHHOCTH AJIEKTPUYECKOTO TOJISL OT PACcCCTOSHUS IS Tpex
obmnacreii: I, Il u Ill. 1) npunsate o1 = - 40, 02 = 0. 2) BBIUUCIUTH HAMPSHKEHHOCTh E B TOUKE,
y/IaleHHOH OT IIeHTpa Ha PACCTOSHUE I, U yKa3aTh Hanpapienue Bektopa E. [punsatso = 50 uKn/m?, r
= 1,5R; 3) noctpouts rpaduk E.
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333. Dnekrpudeckoe mose co3mano 3apsgamMu Qi1 = 2 uxKn u Q2 = -2 mkKn, HaxoIAIIUMUCS Ha
paccrossaun d = 10 cm nmpyr ot apyra. OnpenenuTh pabOTy CHIJI IOJIsA, COBEPIIACMYIO IPH
nepemerenuu 3apsaaa Q = 0,5 uxKn n3 Toukul B Touky 2 (puc. 9).

343. Haiitu oTHOlIeHHEe ckopoctedl woHoB CU'™™ um K', mpomieanmmx OWHAKOBYIO pasHOCTbH
MOTEHIAJIOB.

353. Konnencaropel emroctsiMu Ci1 = 2 mx®@, Co = 5 mx®@ u C3 = [0 mx®@ coequHEHBI
[IOCJIEIOBATEIBLHO U Haxo1aTcs oA HanpsbkenueM U = 850 B. Onpenenutsd HallpsbKEHHUE U 3aps]l Ha
Ka)/IOM U3 KOHIECHCATOPOB.

363. Ot 6arapen, D/IC xotopoii € = 600 B, Tpebyercs niepenarb SHEPruto Ha paccrosaue £ = [ ku.
[Totpebnsiemast MomHOCTE P = 5 kBm. HaliTn MUHUMAaNbHBIE IIOTEPU MOLTHOCTH B CETH, €CITH THAMETP
MEIHBIX TOBOSIIMX PoBooB d = 0,5 cm.

373. Cuua Toka B IpoBOJHUKE conpoTuBieHneM R = /0 Om 3a Bpemsi t = 50 ¢ paBHOMEpPHO HapacTaeT
or l1 = 5 4 nolo = 10 A. Onpenenuth KOTUYECTBO TEIIOTHI Q, BBIJCTUBIIEECS 3a 3TO BpPEMs B

IIPOBOJIHHKE.

Kontpospras padota Ne 4.
Bapuant 3.

403. [To AByM CKpEIICHHBIM MO MIPSMBIM YIIIOM OECKOHEYHO JTMHHBIM MPOBOJOM TEKYT TOKH | u 2|
(1=100 A). Onpenenuth MarHuTHYIO HHAYKIKIO B B Touke A (puc. 10). Pacctosuue d = 10 cm.

413. KBajparHasi mpoBOJIOYHAs paMKa pacrlojiokeHa B OJIHOM IUIOCKOCTU C JUIMHHBIM MPSIMBIM
IIPOBOJIOM TaK, 4TO JIBE€ €€ CTOPOHBI apauieabHbl IpoBoAy. Ilo paMke U MPOBOAY TEKYT OJIMHAKOBBIE
toku | =200 A. Onipeaenutsb cuiny F, AEHCTBYIONIYIO HA paMKy, €CJIHM OJFbKaiIIas K mpoBOAY CTOPOHA
paMKU HAXOJUTCS OT HETO Ha PACCTOSTHUM, PAaBHOM €€ JJIUHE.

423. Crepxenpb amuHoit £ = 20 cM 3apspkeH paBHOMEPHO pacIpe/ielIeHHBIM 3apsoM C JIMHEHHOU
miotHocThio T = 0,2 MxKn/M. Crepkenp Bpamaercs ¢ gactotoir N = 10 ¢t oTHOcHTensHO ocw,
MEePIEeHIUKYIAPHON CTEPIKHIO U MTPOXOAIIei yepe3 ero KoHer. OnpenenuTb MarHUTHBI MOMEHT Pm,
00yCIOBJICHHBIN BPAILIEHUEM CTEPIKHSL.

433. DneKTpoH MpouIeN yCKOpsIouyto pazHocTs noteHnuanos U = 800 B u, BiereB B ogHOpOAHOE
MarautHoe nojie B =47 m Ta, ctan ABUraThCs M0 BUHTOBOM JUHKH ¢ marom h = 6 cm. Onpeaenutsb
paauyc R BUHTOBOM JMHUU.

443. Anba-yacTuia BieTeda B CKPELIEHHbIE MOJ MpsMbIM yrioM MmarHutHoe (B = 5 MTn) u
snextpudeckoe (E = 30 kB/M) noss. Onpenenuts yckopeHue a anbha-4acTHIbI, eCU €& CKOPOCTh V
(| v|=2-10° m/c) nepnenauxynsapHa Bektopam B u E, mpuuem cuibl, AeHCTBYIONIHE CO CTOPOHEI
ATHX TOJIeH, MPOTHUBOHAIIPABIICHBI.

453. B cpenmHeil yacTu COJIGHOHWJA, cojepxaliiero N = 8 BUTKOB/CM, MOMEIIEH KPYroBOW BUTOK
muamerpoM d = 4 cm. ITIOCKOCTh BHUTKA Pacrosio’keHa Mmoj yrioM ¢ = 60° K OCH COJIEHOHWA.
Onpenenuts MarHUTHBIA TOTOK D, TPOHUBBIBAIOIINI BUTOK, €CJIH TI0 0OMOTKE COJICHOH/Ia TeYeT TOK
I =1 A.

463. B mpoBOJIOYHOE KOJBIO, MPUCOEAMHEHHOE K OATMCTHYECKOMY TallbBAHOMETpPY, BCTaBUIIH
npsmoii MarHuT. [Ipu 3tom mo menu mpormen 3apsa  Q = 50 mMxKn. OmnpenenuTs M3MeHEHUE
MarHuTHOTO oToka A®D depes3 KOJbIIo, €CITU COMPOTUBIICHHE 1Ny ransBaHoMeTpa R =10 Om.
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473. Karymka, HAaMOTaHHasi HAa MarHUTHBIA IWIMHApHYECKUi kapkac, umeer N = 250 BUTKOB u
UHAYKTUBHOCTH L1 =36 MI'H. UTOOBI yBeTMUNTH MHIYKTUBHOCTD KaTymku 10 L2 =100 mI'H, 0OMOTKY
KaTyIIKU CHSUIA M 3aMEHIIIM 0OMOTKOH 13 60J1ee TOHKOW MPOBOJIOKH € TAKUM PacueToM, YTOOBI JUTMHA
KaTyIIKH ocTanack npexxHed. CKOJIbKO BUTKOB 0Ka3aJI0Ch B KaTYIIKE MOCIIE EPEMOTKU?

o i

-]

- ————————

-

Puc.10

Kontponsnas pabora 3.
Bapuanr 4.

304. [Ia oqHAKOBO 3apsDKCHHBIX IIAPHKA TTOBEIICHBI B OJHON TOYKE Ha HUTSIX OJIMHAKOBOW JTHHBI.
[Ipu »TOM HEUTH pazonumchk Ha yroia a. [llapuku morpyxator B macio. KakoBa mioTHOCTh p Macia,
€CJIM YroJl PacxXOoKJCHUS HHUTEH NpHU TMOTPYKEHHH B Macjo ocTaercss Hem3MeHHbIM? [LIOTHOCTH
MaTepuaa ImapukoB po = 1,5 - 108 xe/n®, TURJIEKTPUYECKast TPOHUIIAEMOCTh Macia € = 2,2.

314. Tperb TOHKOTO KoJblla pamguyca R = 10 cm Hecer pacrnpeneneHHbId 3apsnx Q = 50 uKn.
OnpenenuTh HaANPSDKEHHOCTh £ AJIEKTPUYECKOTO TOJISI, CO3/1aBa€MOTO PaclpeIelieHHBIM 3aps/ioM B
Touke O, COBMAAAONIEN C IEHTPOM KOJIbIIA.

324. Ha nByx KOHIEHTpHYECKHX cdepax pamnycoM R m Z2RpaBHOMEpPHO pacrpeiesieHbl 3apsiabl C
MMOBEPXHOCTHBIMU IIOTHOCTAMH o1 W o2 (puc. 11). Tpebyercsa: 1) wucmoms3ys Teopemy
Octporpazackoro-I'aycca, HalTH 3aBUCHMOCTh FE(T) HaNpsSKEHHOCTH DSJEKTPUYECKOTO TIOJS OT
paccrosiaus s Tpex oomacrei: |, 1l u . Tlpunsiteor = - 20, 02 = 0; 2) BEIYUCIUTH HAMPSHKEHHOCTH
E B TOUKE, yIanieHHOW OT LIEHTpa Ha PacCTOsSHME I, U yKa3aTh HanpasieHue BekTopa E. [IpuHsaTtee =
0,1 mxKn/m?, r = 3R; 3) moctpouts rpadux Ep.

334. JIBe mapaienbHble 3apsKEHHbIE MIJIOCKOCTH, TOBEPXHOCTHBIE IJIOTHOCTH 3apsijia KOTOPBIX g1 =
2 MxKu/m? v 02 = - 0,8 mxKn/M?, HaxonsaTes Ha paccrostauu d = 0,6 cm apyr ot apyra. OnpeacanTh
pa3HocTh noTeHuanoB U Mex 1y MIOCKOCTIMHU.

344. Dnextpon ¢ sHepruen T = 400 5B (B OECKOHEYHOCTH) JABWKETCS BJOJb CUJIOBOW JMHUH TIO
HaIpaBJICHUIO K TOBEPXHOCTH METAJUTMYECKOM 3apskeHHOH cephl paguycoMm R = 10 cm. Onpenenutsb
MUHUMAaJbHOE PACCTOSHHUE ¢, HA KOTOPOE MPHUOIU3UTCS SJEKTPOH K MOBEPXHOCTH c(ephl, €ClIn 3apsil
ee Q =- 10 uKn.

354. JIsa konaeHcaropa eMkocTaMU C1 = 2 uk®@ u Cz = 5 mx @ 3apsiKeHbl 10 HaNpsDKEHUH U=
100 Bwu Uz = 150 B cootBeTcTBeHHO. OTnIpeieuTh HAPsDKEHUE Ha 00KIaIKaX KOHIGHCATOPOB MOCIe
WX COEMHEHHUs 00KIIaJIKaMu, UIMEIOIIIUMU Pa3HOUMEHHBIE 3apsIbl.

364. Ilpu BHemHeM conpoTuBieHnd R1 = 8§ Om cuna Toka B uenu Iy = 0,8 A, npu conpotuBineHuu Rz
= 15 Om cuna toka |2 = 0,5 A. Onpenenuts cuity Toka l,; KopoTkoro 3ambikanus ucrounuka IJ[C.
374. B npoBoHuKe 3a Bpems t = /() ¢ mpu paBHOMEPHOM BO3pacTaHUM CUIIbl ToOKa OT l1 = 1 A o 2 =
2 A BBIAETUIIOCH KONMYECTBO TEIUIOTHl Q = 5 x/[orc. HaliTu conpoTuBienue R mpoBoaHuUKA.
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Kontponbnas padora Ne 4.
Bapuanr 4.

404. Tlo 6eckOHEYHO JJIMHHOMY MPOBOJIY, U30THYTOMY TaK, Kak 3TO MMOKa3aHo Ha puc. 12, TeueT ToK |
=200 A. OnpenenuTh MarHuTHy!0 UHAYKIHIO B B Touke O. Paguyc nyru R =10 cm.

414. KopoTkas KaTyllIKa IJIOMAbIO onepedHoro cedenus S = 250 cm?, comepsxamas N = 500 BUTKOB
IpoBOJa, MO KoTopomy Teyer Tok | = 5 A, momemieHa B OJHOPOAHOE MAarHUTHOE IIOJIE
HanpspkeHHOCThI0 H = 1000 A/M. Haiitu: 1) MarHUTHBI MOMEHT Pm KaTYIIKH; 2) BpAIIAIONIN MOMEHT
M, neHcTBYIONMIA Ha KaTyIIKy, €CIIH OCh KaTyIIKK cocTapiseT yron ¢ = 30° ¢ nuausMu moss.

424. TIpoToH ABUIKETCS MO OKPYKHOCTH paauycoM R = 0,5 cM ¢ muHeiiHoi ckopocTsio v = 10° m/c.
Onpenenutb MarHUTHBI MOMEHT Pm, CO3/1aBAEMbII SKBUBAJIEHTHBIM KPYTOBBIM TOKOM.

434. Anpda-vactuiia TpoILIa YCKOPSIONIYIO pa3HocTh moTeHmuamoB U = 300 B wu, momaB B
OJTHOPOJIHOE MarHUTHOE TI0JIe, CTalla JIBUIaThCs 10 BUHTOBOM JIMHUU paanycoM R =1 cM u marom h
=4 cm. OnpenenuTh MarHUTHYIO MHAYKIUIO B moss.

444, DnexTpoH, MPOMIs YCKOPSIOUIYIO pa3HOCTh nmoTeHnranoB U = 1,2 kB, nmomnan B ckpeleHHbIe Mo/
MpPSIMBIM YTJIOM OJHOPOJHBIE MAarHUTHOE M 3JeKTpuuyeckoe mois. OnpenenuTs HanpskeHHOCTh E
AJIEKTPUYECKOTO MOJIs, €CIM MarHUTHast UHAYKUs B mons pasna 6 mTo.

454, Ha nyvHHBIH KapTOHHBIH Kapkac auamerpom d = 0,2 mM. OmnpeaenuTs MarHUTHBINA MOTOK D,
co3/1aBaeMblil TAaKUM COJIEHOMJOM Tipu cujie Toka | =0,5 A.

464. ToHKHI METHBIN MPOBOJ MAaccoii M =5 T COTHYT B BHJIE KBaJpara, U KOHIIBI €T0 3aMKHYTHI.
KBanpar momemieH B ojHOponHoe MarHutHoe mosie (B = 0,2 Tn) Tak, 4TOo €ro IMJIOCKOCTh
MepIeHNKYISIpHa TUHUSM Toist. OnpenenuTs 3apsia Q , KOTOPBIH MOTEYeT MO MPOBOJHUKY, €CITH
KBaJIpaT, MOTSIHYB 3a MPOTHUBOIOJIOKHBIE BEPIINHBI, BHITIHYTH B JIHHHIO.

474. lngykTuBHOCTH L cosleHOMIa, HAMOTAHHOTO B OJIMH CJIOM Ha HEMAarHWTHBIN Kapkac, paBHa 0,5
MI'H. [|nuna € conenoupaa paBua 0,6 m, muamerp D =2 cm. OmnpenenuTh OTHOIICHHE N YHUCIIa BUTKOB
COJICHOM/IA K €T0 JUINHE.

Puc.12

Kontponsnas padora No 3.
Bapwuanrt 5.

305. Yetnipe omuuakoBbix 3apsaa Q1 = Q2 = Q3 = Qs = 40 xHn 3aKperuieHbl B BEPIIMHAX KBajipaTa co
cTtopoHoit o = 10 cm. Haiitu cuny F, aeiicTByroly0 Ha OJWH U3 ATHX 3aps/IOB CO CTOPOHBI TPEX
OCTaJbHBIX.

315. BeckoHEUHBI TOHKUW CTEp)KEHb, OTPAHMYEHHBIH C OJHON CTOPOHBI, HECET PaBHOMEPHO
pacnpeeieHHbIN 3aps]l ¢ IMHEWHOW MIOTHOCTBIO 7 = 0,5 mxKn/m. Onpenenuts HalpsKeHHOCTh E
ANIEKTPUYECKOTO OIS, CO3aBAEMOT0 PACIIPEICIICHHBIM 3apsIIOM B TOUKE A, JIe)KaIle Ha OCH CTEPIKHS
Ha paccTosiHUM a = 2() cm OT ero Hayvaa.

325. Ha nByx OeCKOHEYHBIX MapaieIbHBIX IUIOCKOCTSIX PaBHOMEPHO pAaCIpeAeeHbl 3apsibl C
MOBEPXHOCTHBIMHM IUIOTHOCTSIMH o1 U o2 (puc. 13). TpeOyercs: 1) wucmonp3ys TeopeMy
Octporpazackoro- ['aycca v NPUHIKN CYEPIIO3UILIMU IEKTPUUECKUX TOJIeH, HalTH BhIpaxkeHue FE(X)
HAIpPsDKEHHOCTH ANIeKTpudeckoro moiist B Tpex obnactsax: I, 11 u lll. [lpunsateor = 20, 02 = o; 2)
BBIYHCIUTh HANPSDKEHHOCTh E TOJIE B TOYKE, PACIOJIOKEHHOU ClieBa OT TUIOCKOCTEH, M YKas3aTh
HarpasJeHue BekTopa E; 3) moctpouts rpaduk E (x).
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335. Jlumousb ¢ 37eKTpUudecKuM MOMEHTOM P = /00 uKn - m cBOOOJHO YCTAaHOBWICS B CBOOOJTHOM
AIIEKTPUYECKOM I10JIe HANpsbKeHHOCThI0 £ = 200 kB/m. Onpenenuts paboTy BHEUTHUX CHII, KOTOPYIO
HeoOXO0MMO COBEPLIUTH VIS IOBOPOTA AUMONS Ha yroi a = 180°.

345. DnekTpoH, MPOKAs B INIOCKOM KOHJICHCATOpE MYTh OT OJHOW IUIACTHHBI J0 APYTrOM, MpHoOpern
ckopocTs v = 10° m/c. Paccrostane mexny mnactunamu d = 8 mm. Haiitu : 1). Pa3HOCTS MOTEHIMATIOB
U Mmexnay miactuHamy; 2). IIoBepXHOCTHYIO IIIOTHOCTB 3aps/ia 0 Ha IUIACTUHAX.

355. JIBa 0AMHAKOBBIX IUIOCKMX BO3IYIIHBIX KOHJEHcaTtopa emMkocTbio C = [00 nd® Kaxuabli
COCIMHEHBI B OaTapero rnocieaoBaTenbHo. OnpeaenuTh, Ha CKOJIBKO U3MEHUTCS eMKkocTh C Garapew,
€CITH TIPOCTPAHCTBO MEXTy TNIACTHHAMH OJJHOTO M3 KOHACHCATOPOB 3allOJHUTH apapuHOM.

365. DJIC 6arapeu ¢= 24 B. HauGonbias cuia Toka, KOTOPYIO MOKET JIaTh Oarapes Imax = 10
A. OrnpenenuTb MaKCUMaJIbHYI0 MOLTHOCTb Pmax, KOTOpPasi MOYKET BBIJENIATHCS BO BHEIIHEN LIEIH.
375. Cuna ToKa B NMPOBOJTHUKE M3MEHSETCS CO BpeMeHeM 1o 3akoHy | = losinwt. Haiitu 3apsn Q,

MIPOXO MK Yepe3 MOMepeyHOe CeYCHHE IMTPOBOIHMKA 3a BpeMs {, paBHOE MOJIOBUHE riepuosa 7,
Ecnu HauanpHas cuna Toka lo = 10 A, muxmmdeckas gacrora o = 50 zc .

Kontposbras padota Ne 4.
Bapuanrt 5.

405. Tlo ToHKOMY KOJBIlY pamuycoM R = 20 cm Teder Tok | = 100 A. Onpenenuth MarHUTHYIO
UHAYKIHIO B Ha ocu koubia B Touke A (puc. 5). Yron = n/3.

415. Tonkwuii ipoBoj JyiHOU £ = 20 CM M30THYT B BUJIE MMOJIYKOJIbIIa M TIOMEIIEH B MAarHUTHOE TI0JIe
(B =10 MTo) Tak, 4To maomaas MmoayKoJblia IEPIeHAUKYIIpHA JUHUSAM MarHUTHOW nHayKnuu. [1o
npoBoay npomyctwid Tok | = 50 A. Onpenenuts cuny F, aeiictByronyro Ha npoBoj. [loasoasiiue
MIPOBO/Ia HATIPABJICHBI BAOJb JIWHUN MAarHUTHOW MHAYKIIUU.

425. Tonkoe koublo paanycoM R = 10 cm HeceT paBHOMepHO pacnpeaeneHHbIN 3apsa Q = 80 uKi.
Konp1o Bpamaetcs ¢ yrinoBoi ckopocTeio @ = 50 pasi/c OTHOCUTENBHO OCH, COBMAAAIONICH C OJTHUM
U3 TUaMeTpoB KoJiblia. HailTh MarHUTHBII MOMEHT Pm, O0YCIOBIICHHBII BpallleHHEeM KOJIbIIa.

435. 3apshkeHHas yacTHIla MPOIlJia yCKOpsIoulyw pazHocth noreHuuanoB U = 100 B u, Bieres B
oHOpOoIHOE MaruuTHOE Tote (B = 0,1 Ti), cTaa ABUraThCsi 0 BUHTOBOM JIMHUH C 11aroM h = 6,5 cm
u paguycom R =1 cm. OnpenenuTs OTHOILIEHUE 3apsiia YACTUILIBI K €€ Macce.

445. Ognoponanbie MmarautHoe (B = 2,5 mTn) u snekrpuueckoe (E = 10 kB/M) monst ckpenieHsl noa
IPAMBIM YITIOM. DIEKTPOH, CKOPOCTh U KOToporo pasHa 4 - 108 m/c, BieTaeT B 3T 1os TaK, 4TO CHIIBI,
JNEUCTBYIOLIME Ha HEr0 CO CTOPOHBl MArHUTHOTO U 3JEKTPUYECKOTO IOJIEM, COHAIpPaBIICHBI.
OnpenenuTh YCKOPEHHE @ dIEKTPOHA.

455. KBagpaTHbIil KOHTYp co cTopoHOd a = 10 cM, B KoTOopoM TeueT Tok | = 6 A, HaxoauTcs B
MarautHoM noze (B = 0,8 Ta) nox yrimom o = 50° x nunusaM uaaykiuu. Kakyio paboty 4 HyXHO
COBEPIIUTH, YTOOBI TPH HEU3MEHHOU CHJIEe TOKA B KOHTYpPE H3MEHUTH €ro (JOpMY Ha OKPYKHOCTH?
465. Pamka u3 mpoBoja compotuBieHueM R = 0,04 Om paBHOMEpHO Bpamiaercs B OJHOPOIHOM
MarHuTHOM moJie (B = 0,6 Ti). Ock BpalieHus JIeKHUT B IUIOCKOCTH PaMKH U TIEPIIEHAUKYIISIpHA THHUSM
uaaykuuu. [nomans pamku S =200 cm?. Onpenenuts 3apan Q , KOTOPBIHA TOTEYET M0 PAMKE MPU
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M3MEHEHUHU YIJla MEKIY HOPMAJIbIO K paMKe U JUHUAMHU UHAyKUuuu: 1). or 0 no 45° 2). ot 45 no
90°.

475. Conenoun coaepxut N = 800 ButkoB. CeueHnue cepieuHuKa (U3 HEMarHuTHOTO MaTepuaa)

S =10 cm?2 ITo 06MOTKe TeueT TOK, CO3aroNMii nojie ¢ uaaykuueiit B =8 MT. Onpenenuts cpeHee
3Hauenune DJIC « £s> caMOMHIYKIIMU, KOTOPAsi BOSHUKAET Ha 3a)KMMax COJICHOM]IA, €CJId CUjla TOKa
YMEHBILIAETCs IPAKTUUYECKU A0 Hys 3a Bpems At = 0,8 mc.

A

Puc.14

Kontponbnas pabora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsapl Q1 = 30 mxKn u Q2 = -20 mxKn naxonasatcs Ha pacctosiauu d = 20 cm apyr ot
npyra. OnpenenuTs HanpsyKEHHOCTh SJIEKTPUYECKOT0 N0JIA £ B TOYKE, yAAJ€HHOM OT IEPBOTO 3apsiaa
Ha paccTostHuM I'1 = 30 cm, a OT BTOPOTO - Ha 2 = 15 cm.

316. ITo ToHKOMY KOJIBITY panuycoM R = 20) cm paBHOMEPHO pacipeelsieH ¢ JIMHEHHOH MIIOTHOCTRIO T
= 0,2 mxKn/m 3apsa. OnpeneuTh HANpPsDKEHHOCTh E  JJEKTPUYECKOTO TIOJS, CO3]IaBaeMOTO
pacrpeielieHHbIM 3apsoM B TOUKe A, HaXOJSIIIEHCs Ha OCH KOJIbIla Ha pacctosiuu h = 2RoT ero
LEHTpA.

326. Ha nByx OECKOHEYHBIX MapaLICIbHBIX TUIOCKOCTSX PAaBHOMEPHO pacHpeneeHbl 3apsabl C
MMOBEPXHOCTHBIMU IIOTHOCTAMH o1 W o2 (puc. 15). Tpebyercsa: 1) wucmoms3ys Teopemy
Octporpazackoro- ['aycca v IpUHIUI CYNEPIIO3UIIMH MIEKTPHUUECKUX TOJIeH, HAaWTH BhIpaxkeHue £(X)
HAMPSHKCHHOCTH dJIeKTprueckoro moss B Tpex obmactax: |, Il u ll. Tlpunsteor = 4o, 02 =2 o; 2)
NpuHATE 6 = 40 #K1/M? 1 TOUKY PACTIONOKUTH MEXY TIOCKOCTAMY; 3) MOcTpouTh rpaduk E (x).
336. UeTblpe 0JIMHAKOBBIX KaIlJId PTYTH, 3apsSKEHHBIX /10 MOTeHIHana ¢ = /0 B, clIuBaiOTCs B OJHY.
KaxoB noTteHiman ¢1 o6pa3oBaBIIeics Karim?

346. Ilpmuaka Maccoii m = 5 ke, Hecymas Ha cebe N = 10 ayiekTpoHOB, MpolLIa B BaKyyMe
YCKOPSIOIIYIO pa3HocTh noTteHnuanoB U = / MB. KakoBa kunernueckas sueprus 7 neuinHkn? Kakyro
CKOPOCTH 0 MpuoOpesia NbIINHKA?

356. /IBa xonaeHcaTopa eMKoCcTIMH C1 = 5 mk®@ u C2 = 8 ux®@ coequHEHBI MOCIIEI0OBATEILHO U
npucoeauHensl k 6arapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsaasl Q1 v Q2 KOHIEHCATOPOB U Pa3HOCTH
noteHuuanos Uin Umexay ux oOkinagkaMu.

366. Axkxkymynstop ¢ DC ¢ = 12 B 3apsKaeTcs OT CeTH MOCTOSHHOTO TOKa ¢ HampsbkeHneM U =
15 B. Onpenenuth HaIpsDKEHUE HA KIIEMMaX aKKyMYIIATOPa, €CJIM €ro BHYTpPEeHHee conpoTuBiieHue Ry
=10 Om.

376. 3aBpems t = /0 ¢ mpu paBHOMEPHO BO3PACTAIOIIEH CHIIe TOKA OT HYJIS 10 HEKOTOPOTO MaKCUMyMa
B MPOBOHUKE BBIICTHIOCH KOMWYECTBO TEIUIOTHI Q = 40 x/[owc. OnipeenuTh CPeIHIO CHUTy ToKa ( |
» B IPOBOJIHUKE, €CIIU ero conpoTtusieHue R = 25 Om.

Puc.15
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406. ITo 1ByM OECKOHEUHO JJTMHHBIM MPOBOJAM, CKPEIIEHHBIM O] IPSAMBIM YTJIOM, TEKYT TOKH |1 u
I2=2I1 (I:=100 A). Onpenenuts MarHUTHYIO MHAYKIHIO B B Touke A, paBHOY/IaJICHHOM OT IPOBOJIOB
Ha paccrosiare d = 10 cm (puc. 6).

416. lunel renepatopa mmHoi | = 4 M HaxozsTes Ha paccrosiauu d = 10 cm apyr ot npyra. Haiitu
CHJIY B3aMHOTO OTTaJIKUBAHUS IIMH [P KOPOTKOM 3aMbIKAHUU, €CJIN TOK lx; KOPOTKOTO 3aMbIKaHUs
paBeH 5 KA.

426. 3apsn Q = 0,1 mxKn paBHOMepHO pacripeneinéH mo crepxHio miuHOH { = 50 cm. CTepxeHb
BpaIaeTcs C YrIoBOH CKOPOCTBIO ® = 20 paj/c OTHOCHTENBHO OCH, MEPIICHINKYISIPHON CTEP)KHIO
MPOXOJAIIeH uepe3 ero cepeauny. HallTu MarHUTHBIE MOMEHT pPm, OOYCIIOBJICHHBIH BpallleHHEM
CTEPHKHSI.

436. DnexTpoH BieTeNn B ogHOpoaHOe MarHuTHOE moie (B = 200 m Tn) neprneHAuKyIApHO JIMHUSIM
MarHuTHOM MHAYKIUH. ONpenenuTh CUIy SKBUBAJIEHTHOTO KPYroBOro TOKa |l , cO3gaBaeMoro
JBUKEHHEM AJIEKTPOHA B MATHUTHOM TIOJIE.

446. OHO3apsAAHBIA HOH JIMTUS Maccoil M = 7 a.e.M. MPOIIeT YCKOPSIONIYI0 pa3HOCTh IMOTCHIIHAIIOB
U = 300 B marnuTHO€ U 3nekTpuyeckoe nojis. OnpenenuTs MarHUTHYIO MHAYKIMIO B moms, ecnu
TPaeKTOpUsi MOHA B CKPELIEHHBIX MOJSAX npsmMoiuHeiiHa. HanpsbxkenHocts E anexTpuueckoro moss
paBHa 2 kB/m.

456. ITnockuit KOHTYp ¢ TokoM | =5 A, cBOOOHO yCTaHOBHIICS B OJJHOPOJAHOM MAarHUTHOM ToJie (B
= 0,4 Tn). [Inomane xoHTypa S = 200 cMm2. [TonnepxuBasi TOK B KOHTYpE€ HEHU3MEHHBIM, €r0
ITIOBEPHYJIU OTHOCHUTEIIBHO OCH, JIEKalled B IUIOCKOCTH KOHTypa, Ha yron a = 40° . Onpenenurs
COBEPIIICHHYIO IPU ITOM padoTy A.

466. TlpoBonounslii BUTOK quamerpoM D = 5 cm wu comporuBienunem R = 0,02 Om HaxoauTcs B
0JIHOpPOoTHOM MarHuTHOM ToJie (B = 0,3 Tn). Tlnockocts BUTKa cocTaBisieT yroa ¢ = 40° ¢ TUHASIMA
unaykuud. Kakoit 3apsa Q mpoTeder mo BUTKY MU BBIKIIOYEHUH MarHUTHOTO MOJIs?

476. Tlo karymke HHIYKTUBHOCTBIO L = 8 MKI'H TeueT Tok | = 6 A. OnpenenuTs cpeaHee 3HAUCHUE
OJIC « £ caMOMHAYKIIMM BO3HUKAIONIEH B KOHTYpE, €CIIM CHJIa TOKa U3MEHHUTCS MPAKTUYECKH 10
HyJs 3a BpeMs At =5 Mc.
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Puc.16

Kontponsnas padorta No 3.
Bapwuant 7.

307. B BepminHax MpaBWJIBHOTO TPEYroJIbHUKA CO CTOPOHON a = 10 cm Haxomaarcs 3apsiabl Q1 = 10
mxKn, Q2 = 20 mxKn n Qsz = 30 mxKn. Onpenenuts cuity F, aelicTByromnryto Ha 3apsa Q1 co CTOpOHBI
JBYX JPYTUX 3apsii0B.

317. Tlo TOHKOMY MOJIYKOJbIly paBHOMEpHO pacnpeneneH 3apsin Q = 20 mxKn ¢ nuHeiHOM
IVIOTHOCTBIO 7 = 0,1 mxKn/m. Onpenenuts HanpsHKeHHOCTh E 3JIEKTPUYECKOTo MOJIsl, CO3aBaeMOro
pacripeielIeHHbIM 3apsiioM B Touke O, COBMAArOIIEH C IEHTPOM KOJIbLA.

327. Ha aByx OECKOHEYHBIX MapajlIeNIbHBIX IUIOCKOCTSX PaBHOMEPHO pacHpeAeseHbl 3apsjibl ¢
MOBEPXHOCTHBIMHU IUIOTHOCTSIMH o1 W o2 (puc. 17). TpeOyercs: 1) wucmonp3ys TeopeMy
Octporpaackoro- ['aycca u IpUHIUI CYNEPIO3ULIMH IEKTPUUECKUX MOJIeH, HaliTh BbIpaxeHue E(X)
HAIpPsDKEHHOCTH dJIeKTprueckoro noist B Tpex odnactsax: |, Il u lll. [punsateor = o, 02 =-2 o; 2)
npuHATH ¢ = 20 nK7/M? 1 TOUKY pacroyoKUTh CIIpaBa OT IIOCKOCTei.; 3) mocTpouTh rpaduk E (x).
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337. ToHKHi1 cTepKEeHb COTHYT B KOJIbLIO paauycoM R = /0 cu. OH paBHOMEPHO 3apsiKeH ¢ JIMHEHHOM
IIOTHOCTHIO 3apsana t = 800 uKnw/m. OnpeaenuTs MOTSHIMAT ¢ B TOYKE, PACIOJIOKCHHOW Ha OCH
KoJIbI[a Ha paccTosiHuu h = 10 cm OT ero ueHrpa.

347. Kakoii MUHMMaJIBHOH CKOPOCTBIO Umin AOJDKEH 00JafaTh NPOTOH, YTOOBI OH MOT JOCTHTHYTb
MMOBEPXHOCTHU 3apsHKEHHOTO JI0 oTeHuuana ¢ = 400 B meramiuueckoro mapa (puc. 18)?

357. Ilnockuii KOHAEHCATOP COCTOUT M3 JIBYX KPYIUIBIX IIACTUH paauycoM R = 10 cm xaxnas.
Paccrosinne mexay minactuaamu d = 2 um. KoHaeHcaTop NpUCOSIMHEH K HCTOYHUKY HanpsbkeHus U
= 80 B. Onpenenuth 3apsa Q m HanpsHKeHHOCTh E mosis koHIEHcaTopa B JIBYX CIydasx: a)
JMRJIEKTPUK — BO3YX; 0) JMIIEKTPUK — CTEKIIO.

367. Ot ucrounuka c Hanpspkenuem U = 800 B HeoOxoauMo nepeaaTtb NoTpeOUTEN0 MOIHOCTE P =
10 kBm na Hexkotopoe pacctosiHue. Kakoe HanOosblliee COMPOTUBIEHUE MOXKET HUMETh JIMHUS
nepeaayn, YToObl MOTepHu SHEprun B Hell He npeBbiany 10 % ot nepenaBaemoii MomHOCTH?

377. 3a Bpems t = 8§ ¢ mpu paBHOMEPHO BO3pACTABIIICH CHJIE TOKA B TPOBOITHUKE COMPOTUBIECHUEM R
= 8 Om BBIAECTWIOCH KONM4ecTBO TeroTel Q = 500 [owc. Onpenenuts 3apsn (, TpOXOIAIINN B
MPOXOISIINIA B TPOBOTHHUKE, €CIIA TOKA B HAYAJIbHBIX MOMEHT BPEMEHHU paBHA HYITIO.

Puc.17

Kontpospras padota Ne 4.
Bapuant 7.

407. I1o 6eCKOHEUHO AJIMHHOMY MPOBOY, H30THYTOMY TaK, Kak 3TO MOKa3aHo Ha puc. 19, TedyeT Tok |
=200 A. Onpenenuth MarHUTHYIO HHIAYKIUIO B B Touke O. Paguyc ayru R = 10 cm.

417. KsaapaTHbIii KOHTYp co cTopoHO# o = 10 cMm, mo kotopomy TedeT Tok | = 50 A, cBoGoHO
yCTaHOBWJICS B ojHOpoAHOM MarHuTHoM moie (B = 10 mTu). Onpemenuts uszmenenume All
MOTEHIMATIBFHONW SHEPTrUU KOHTYpa MpPHU MOBOPOTE BOKPYT OCH, JieXkalleld B TNIOCKOCTU KOHTYypa, Ha
yron 4 =180°.

427. DnexTpoH B aToMe BOAOPOJa ABMXKETCA BOKPYT sAIpa (MPOTOHA) MO OKPYKHOCTU paguycoMm R =
53 cMm. OnpenenuTs MarHUTHBII MOMEHT Pm SKBUBAJIEHTHOTO KPYIOBOT'O TOKA.

437. TlpotoH mpoien yckopstoilylo pasHocts noreHimanoB U = 300 B u Bieren B ogHOpOIHOE
marauTHOe noje (B =20 M Ti) mox yrinom o = 30° k TMHUAM MarHuTHOM MHAYKUUK. ONpeaeauTh mar
h u paanyc R BUHTOBOI JIMHKH, O KOTOPO# OyIET ABUraThCs MPOTOH B MATHUTHOM TI0JIE.

447.  Anbda-yacTuiia, UMemMmas CKOpocTb v = 2 Mw/c, Bieraer mox yriaom o = 30° k
coHanpasieHHOMY MarHUTHOMY (B = 1 MTn) u anekrpuueckomy (E = 1 kB/M) nonsm. Onpenenutsb
yCcKOpeHHe a° anb(a-4acTUIbL.

457. Butok, B KOTOpOM HOJIEp’KUBAETCs MOCTOsIHHAS cuila Toka | = 60 A, cB0OOIHO yCTaHOBMIICS B
OJJHOPOAHOM MarHuTHOM moJie (B = 20 mTmn). Iuametp Butka d = 10 cM. Kakyro paboTy A HYKHO
COBEpPILUTH Ul TOTO, YTOObI MOBEPHYTh BUTOK OTHOCHUTENIBHO OCH, COBMAJAIOIIEH ¢ 1MaMeTpoM, Ha
yroa o = /3 7?

467. Pamka, conmepxam@as N = 200 BHUTKOB TOHKOTO MpPOBOJA, MOKET CBOOOJHO BpamiaThCs
OTHOCUTENILHO OCH, JeKalllel B IUIOCKOCTH paMku. Ilnomans pamku S = 50 cm? Och pamku
NEePIEeHANKYIISIPHA JIMHUAM WHAYKIUH OJHOPOJHOro MarHuTHOro nojst (B = 0,05 Tn). Onpenenuts
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MakcuMaibHyl0 D/IC & max, KOTOpasi HHAYLHUPYETCS B paMKe MPU €€ BpallleHuu ¢ 4yacToToi N =40 ¢
1

477. B snexTpuuecKoy LienH, cojeprkauieil pesuctop comportuBiieHneM R = 20 OM u Karymky
uHAYKTUBHOCTEIO L = 0,06 I'H, TeueT Tok | =20 A. Onpenenuts cuimy Toka | B enu yepes At=0,2
MC TIOCJIE €€ pa3MbIKaHUSI.
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Puc.19

KonTtponbnas padora Ne 3.
Bapuanr 8.

308. B BepIMHAaxX KBajpaTa HaX0ATCs o uHAKOBEIE 3apsapl Q1 = Q2 = Q3 = Q4 = 8 - 1071% K. Kaxkoii
OTpHUIIATENBHBIA 3apsa Q HyKHO TIOMECTHTh B IIEHTpE KBajpara, 4YroObl CHJIa B3aHMMHOTO
OTTAJIKUBAHUS TOJIOKUTEIBHBIX 3apsI0B ObljIa ypaBHOBEIIEHA CHJION MPUTSHKEHUS OTPUIIATEIHLHOTO
3apsiga’?

318. UeTBepTh TOHKOTO KOJIbIIA pagrycoM R = /() cm HeceT paBHOMEPHO pactpeeTeHHbIH 3apsaa Q =
0,05 mxKn. Onpeaenuts HaPsSDKEHHOCTh ElNIeKTpuueckoro mosisi, CO3/aBaeMOTO pacipeaeseHHbIM
3aps0M B Touke (J, COBNAIAIONICH C IEHTPOM KOJIbIIa.

328. Ha paByX KOakCHAJbHBIX OCECKOHEYHBIX IMJIMHIApaX paguycaMu R u 2R paBHOMEpHO
pacrpeiesieHbl 3aps/Ibl C TOBEPXHOCTHBIMH TJIOTHOCTSIMU o1 U o2(puc. 20). Tpebyercs: 1) ucnoyb3ys
teopemy Octparpaackoro-I'aycca: HallTH 3aBUCUMOCTD E () HanpsHKCHHOCTH SJIEKTPHYCECKOTO MMOJIS
oT pacctostaus 1yisa Tpex oonacteid: |, |1 u 1. [Ipunsate o1 = - 20, 02 = ¢; 2) BBIYUCIUTH HATIPSKEHHOCTD
E B TOuUKe, yIaJeHHOW OT OCH IMJIMHAPOB Ha PACCTOSIHUE I, U yKa3aThb HalpaBjieHUE BekTopa FE.
[punsts o = 50 uKn/m?, r = 1,5R ; 3) noctpouts rpadpux £ (r).

338. Tlome oOpa3oBaHO TOYECYHBIM MAHUIOJIEM C S3JICKTPUYCCKUM MoMeHToM P = 200 nKn - m.
Onpenenutph pa3HOCTh MOTeHIMaNOB U 1ByX TOYEK TMOJsl, PACIOJIOKEHHBIX CHMMETPHUYHO
OTHOCHUTEJILHO JIUIIOJIS HA €T0 OCU Ha paccTOsHUU I' = 40 cm OT LIEHTpa TUIOJIS.

348. B oqHOpOAHOE AJIEKTPUYECKOE TOJIe HApsbkeHHOCThIo £ = 200 B/m BnetaeT (BAOJb CHUIIOBOM
JIMHUHN ) JIEKTPOH CO CKOPOCTHIO 0o = 2 Mm/c. Onipenenuth paccTosiHue £, KOTOPOe MPOUIET IEKTPOH
710 TOYKH, B KOTOPOH €ro CKOpPOCTh Oy/IeT paBHA MOJIOBUHE HAYAIbHOM.

358. JIBa metamnueckux mapuka paauycamu R1 = 5 cunR2 = 10 cm umerot 3apsiabl Q1 = 40 nKn u
Q2 = - 20 nKn cootBetcTBeHHO. Haiitu snepruto W, KoTopas BbLACTUTCS MPU pa3psae, €CIu iapsl
COEIMHUTH MPOBOIHUKOM.

368. I1pu BKIFOUCHHUH JIEKTPOMOTOpPA B ceTh ¢ HanpspkerrueM U = 220 B on noTpebisier Tok | = 5 A.
Onpenenuts MOIIHOCTH, MOTpedisiemyro motopom, u ero KIIJI, ecnu compotusienue R oOMOTKU
MOTOpa paBHO 6 Om.

378. OnpenenuTb KOJMYECTBO TemioThl Q, BblaenuBiueecss 3a Bpems t = /0 ¢ B IpOBOJHUKE
conpotuBienueM R = /0 Om, ecnu cuia Toka B HEM, paBHOMEPHO YMEHbINIAsACh, U3MEHUIACH OT |1 =
104 no 1, =0.
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Puc.20

Kontponbnas padora Ne 4.
Bapuanr 8.

408. Ilo Tonkomy kombiy TeueT Tok | = 80 A. Omnpenenuth MarHUTHYIO MHAYKIUIO B B Touke A,
paBHOYIAICHHOW OT TOYEK KOJiblla Ha paccrostaue I = 10 cm (puc. 21). Yroa a = /6.

418. Tonkoe npoBoasiee Koyblo ¢ TOkoM | = 40 A momenieHo B 0IHOPOAHOE MarHuTHoe nosje (B =
80 mMTm). ITmocKOCTh KOJIbIIA MEPIEHANKYIISIPHA JTMHUASIM MarHUTHOM wHAyKIuH. Pagnyc R kosnbia
paseH 20 cm. Haiitu cuity F, pacTsruparomiyto KoJblo.

428. CrutomHoi muiauHAp paauycoM R = 4 cMm u BeicoToii h = 15 cM Hecer paBHOMEPHO
pacrpeeneHHsIit o oosemy 3apsn (2 = 0,1 mx Kin/m®). Humaaap Bpamaercs ¢ gactoroit n = 10 ¢t

OTHOCUTEIILHO OCH, COBIIQJIAIONIEH C €ro reoMeTpuyYecKoil ochbto. HallTh MarHWTHBIA MOMEHT Pm
UAJTUHIPA, 00YCITOBICHHBIN €T0 BpallleHHEM

438. Anb(da-uactuiia, MTpOUAS YCKOPSIONIYIO pa3HOCTh moTeHnuamoB U, crama aBuratbcs B
0JTHOpOTHOM MarHuTHOM Tosie (B = 50 m Tir) no BuHTOBO# nuHKK ¢ marom h=5cM u pamuycom R
=1 cm. OnpenenuTh yCKOPSIOUIYIO pa3HOCTh MOTEHINAIOB, KOTOPYIO MpOIIlia anb(a-yacTUla.

448. TIpoTOH MpOIIENI HEKOTOPYIO YCKOPSIOIIYIO Pa3HOCTh MOTEHIIMaaoB U U BIETEN B CKpEICHHBIC
MOJ] IPSIMBIM YTJIOM OJHOPOJIHBIE Toisi: MarauTHOe (B = 5 MTn) u anexrpudeckoe (E = 20 kB/m).
Onpenenuth pa3HOCTh NOTEHIMANOB U, €ciIi POTOH B CKPEILIEHHBIX MOJIAX ABMKETCS MPSMOJIUHEIHO.
458. B 01HOPOJHOM MAarHMTHOM M0JI€ IEPIECHIUKYISIPHO JTUHUSM UHAYKIIMU PACIOJIOKEH IIOCKUI
KOHTYp momaznsio S = 100 cm?. TToanepkuBas B KOHType NMOCTOSHHYIO cHiIy Toka | = 50 A, ero
MepEeMEeCTUIIN U3 Mol B 00JacTh MPOCTPAHCTBA, TIE Moje OTCYTcTByeT. OnpeneanuTb MarHUTHYIO
WHIYKIUIO B 101, €clii Mpyu NepeMeIIeHrn KOHTypa Oblta coBepiiena padbora 4 = 0,4 JIxk.

468. ITpssMoii mpoBOAAILIUN CTEpKEeHb NIMHON ¢ = 40 ¢CM HaXOJIUTCS B OJTHOPOJTHOM MarHMTHOM I10JIE
(B = 0,1 Tu). KoHIpbl CTepKHS 3aMKHYTHI THOKHM IIPOBOIOM, HAXOISIIAMCS BHE IOJIA.
ComnpotuBnenue Bceit nenu R = 0,5 Om. Kakas momHocts P motpelyercs uisi paBHOMEPHOTO
MepPEeMEILEHUs CTePKHS MEPIEHAUKYISIPHO JIMHUSM MarHUTHOM MHIYKIIMU CO CKOPOCThiO 0 = 10 m/c?
478. llenb cOCTOMUT U3 KATYIIKW MHAYKTUBHOCTBIO L = 0,1 'H u mcrouHmka Toka. MCTOYHMK TOKa
OTKJIIOUMJIM, HE pa3pbiBas Iuenu. Bpems, udepe3 koTopoe cmina Toka ymenbmutces a0 0,001
NepBOHAaYaIBHOTO 3HaYeHwus], paBHo t = 0,07 c. OnpenenuTs COMPOTUBIICHUE KATYIIKH.

Puc.21
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KonTponbsnas padota Ne 3.
Bapuant 9.

309. Ha paccrostanu d = 20 cm HaxomaTest 1Ba TodeuHbIX 3apsaa: Q1 = -50 nKn uQ2 = 100 uKn.
Omnpenenute cuny F, neiictByromyro Ha 3apsg Qs = -/0 uKn, ynaneHHBIM OT 00OHMX 3apsiioB Ha
OJIMHAKOBOE pacCTosiHKE, paBHOE 0.

319. Ilo TOHKOMY KOJIBITy paBHOMEpPHO pactpeneneH 3apsan Q = /0 nKi ¢ TMHEHHOH TIIOTHOCTBIO T =
0,01 mxKn/m. OnipenenuTh HAPSHKCHHOCTh £ 3JIEKTPUYECKOTO TMOJISA, CO3/1aBaeMOT0 pacipeaciieHHbIM
3aps0M B TOUKE A, Jealleil Ha OcH KOJblla ¥ YAAJIEHHOHN OT €ro LIeHTpa Ha pacCTOSIHHE PaBHOE
paanycy KoJblia.

329. Ha paByX KOakcHalbHBIX OECKOHEUHBIX LWIMHApaX paguycaMmu R u 2R paBHOMEpHO
pacnpeziesieHbl 3apsi/ibl C IOBEPXHOCTHBIMU INIOTHOCTSIMU 01 U g2(puc. 22). Tpedyercs: 1) ucnonbys
teopemy Octparpaackoro-Iaycca: HallTH 3aBUCUMOCTD E () HanpsHKEHHOCTH SJIEKTPHUYECKOTO TOJIS
ot paccrosinus it Tpex obnacreid: |, Il u . [Ipunats 01 = o, 02 =- ¢; 2) BBIYUCIUTH HAIPSKEHHOCTD
E B TOuke, ylaJeHHOW OT OCH LMJIMHIPOB HAa paccTOsSHUE I, U yKa3zaThb HampaBieHHE BekTopa E.
puusats o = 60 nKa/m?, r = 3R ; 3) moctpouts rpapux  E (r).

339. DnexTpudeckoe TMosie 00pa30oBaHO OECKOHEUHO JIWHHON 3apspKeHHOM HUTHIO, JIMHEHHAast
IJIOTHOCTD 3apsifa kotopou 7 = 20 nKn/m. OnpenenuTs pa3HOCTh oTeHIanoB U ByX Todek moss,
OTCTOSIIIUX OT HUTU HA PAaCCTOAHUM 1 =8 cmur2 = 12 cm.

349. DnekTpuueckoe Moje co3JaHO OECKOHEYHOW 3apspKeHHOM MpsSMON JMHHENW C paBHOMEPHO
pacmpeneneHHbIM 3apsaaoM (t = 10 nKn/m). Onpenenuth KHHETUYECKYIO SHEPTHIO 123JIeKTpoHa B
TOYKe 2, eciii B Touke 1 ero kunetndeckas sueprust 71 = 200 3B (puc. 23).

359. IlpocTpaHCTBO MEXIy IUIACTUHAMM IUJIOCKOTO KOHJIEHCATOpa 3allOJHEHO JBYMS CIIOSAMU
JMRJIEKTPHKA: cTekia Toimuuoi d1 = 0,2 cm u cnoem mapaduna ToamuHoi d2 = 0,3 cm. PasHoCTh
nmoTeHuanoB Mexay obkimagkamu U = 300 B. OnpenenuTs HaNpsHKEHHOCTh £ TOJNS W TafcHUE
MOTEHIIMAJIa B K&KJIOM U3 CJIOEB.

369. B cetb ¢ Hanpspkennem U = /00 B MOAKIIOYIINA KaTYyIIKy ¢ conpoTuBiienneM Ry = 2 kOm u
BOJILTMETp, COEAMHEHHBIE TocienoBareabHo. [Tokazanue BospTMerpa Ui = 80 B. Korma xarymky
3aMEHUJIN IPYroH, BoJbTMETp nokazan Uz = 60 B. OnpenenuTs CONMpOTUBICHUE RoApyroit KaTymky.

379. Cuia ToKka B 11eru u3MeHsieTcsi o 3akony | = losinwt. Onpenenuts KOITUIECTBO TETUIOTHI, KOTOPOE
BBIJICTTUTCS B IPOBOIHUKE conpoTuBieHueM R = /0 Om 3a BpeMs, paBHOE 4eTBepTH nepuoaa (ot fy =
0 noty=1/4,rtne T= 10 c).

Kountponsnas pabota No 4.
Bapmuant 9.

409. ITo n1ByM GE€CKOHEUHO AJIMHHBIM, MPSMBIM MapaJljiebHbIM MIPOBOJIAM TEKYT OJIMHAKOBBIE TOKH |
= 60 A. Onpesnenute MarHUTHYIO MHAYKLUIO B B Touke A (puc. 24), paBHOyJaJeHHON OT IPOBOJIOB
Ha paccrosiaue d = 10 cm. Yron B = n/3.

419. KBagpaTHas paMKa U3 TOHKOTO MPOBOJa MOXET CBOOOHO BpAIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, COBIIJaloIIeN ¢ OHOM U3 cTopoH. Macca M paMku paBHa 20 . PaMKy moMecTuiIn B OJHOPOIHOE
MarauTHoe nosie (B = 0,1 Tx), HanpaBieHHOE BEpTUKAIBHO BBEpX. ONpenenuTs yroi o, Ha KOTOPBIi
OTKJIOHMJIACh PaMKa OT BEPTUKAIH, KOTJa 1Mo Hel mpomycTiiu Tok | = 10 A.

429. Ilo moBepxHOCTH JTUCKa paguycoM R = 15 cm paBHOMepHO pacnpezerneH 3apsan Q = 0,2 mx Kit.
JlMck BpaiaeTrcst ¢ yriioBod cKopocThio @ = 30 paja/c OTHOCHUTENBHO OCH, MEPHEHAMKYISPHOM
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IUIOCKOCTH JUCKAa M NpoXoisiield uepe3 ero weHtp. OnpeaenuTb MarHUTHBIL MOMEHT pm,
00yCIIOBJICHHBIH BpalICHHEM JUCKA.

439. Uon ¢ xunernueckoii sHeprueil T = 1 k3B nonan B ogHopoaHoe marautHoe nose (B =21 m Ta)
U CTaJl IBUTaThCS MO OKPYXKHOCTH. OnpenenTh MarHuTHBII MOMEHT Pm SKBUBAJIEHTHOT'O KPYrOBOTO
TOKa.

449. Marautnoe (B = 2 mTn) wu snekrpuueckoe (E = 1,6 xB/M) mons coHampaBieHBI.
[TepnienmukynsapHo BekTopam B 1 E Bieraer anmekTpoH co ckopocthio v = 0,8 Mwm/c. Onpenenutsb
YCKOpEHHE @ 2JIeKTPOHA.

459. I1nockuii koHTYp ¢ TokoM | =50 A pacrnonoxeH B 0THOPOAHOM MarHUTHOM noJie (B = 0,6 To)
TakK, YTO HOPMaJlb K KOHTYpPY HEepIEeHANKYIISIPHA JIMHUSAM MarHUTHOM MHIyKIuU. OnpenenuTs padory,
COBEPLIAEMYIO CUJIaMU I0JIsI IPU MEIJIEHHOM IOBOPOTE KOHTYPa OKOJIO OCH, JIeKAIEH B MIIOCKOCTH
KOHTYypa, Ha yrou o = 30°.

469. TIpoBoNOYHKIH KOHTYp maomanbio S = 500 cm? u compotuBieHneM R = 0,1 OM paBHOMEpHO
Bpallaercs B 0OJTHOPOJAHOM MarHuTHOM moJie (B = 0,5 Tim). Ock BpallleHus JIeXKUT B IJIOCKOCTH KOJIbLIA
U TIePIICHANKYIISIPHA JTMHUSIM MarHUTHOW WHAYKIUH. ONpenennTh MaKCUMaIbHYIO0 MOITHOCTD  Pmox,
HEOOXOMMYIO JJIs BpallleHUsI KOHTYpa ¢ YTII0BOM CKOPOCThIO ® = 50 pan/c.

479. VIcTOYHMK TOKA 3aMKHYJIM Ha KaTyumky cornpotusieHneM R =10 OM u uHAYKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMs cuiia Toka B 1ienu gocturuet 50% MakCUMalbHOTO 3HAUYCHUS?
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KontpospHas padota Ne 5.
Bapuant 0.

1. VYcranoBka s HaOmojneHuss Kosenl HploToHa ocBemaercs HOPMajdbHO —MAJAIOIIUM
MOHOXpoMaTH4ecKuM cBeToM (A = 590 um). Paguyc kpuBu3HBI R JHH3BI paBeH 5 cM. ONpEeNIUTh
TOJIIUHY 03 BO3AYIIHOTO MPOMEXYTKA B TOM MECTE, IJIC B OTPAKCHHOM CBETE HAOIIOMACTCS TPEThE
CBETJIOE KOJIBLIO.

2. Paccrosaue Mexnay mrtpuxamu gudpaknuonHoi pemetkn d = 4 mkMm. Ha pemerky magaet
HOPMAaJIbHO CBET C ATMHON BOJHBI A = (0,58 MKkM. MakcuMyM Kakoro HauOOJIBIIEro MOPsIIKA JaeT 3Ta
peuierka?

3. Ily4ok cBeTa majaeT Ha IUJIOCKOMAPAIENBbHYIO CTEKISHHYIO TUIACTUHY, HUXKHSS MOBEPXHOCTH
KOTOpOM HaxoauTcs B Boje. IIpu kakom yriie najieHusi g CBET, OTPAXKEHHBINA OT TPAHULIBI CTEKIO —
BOJa, OyJIeT MaKCUMAaJbHO MOJISpU30BaH?

4. PensITUBHCTCKHM MPOTOH 001a7all KHHETHUECKON dHEPrUei, paBHOI YHEPTHH TOKOS. ONPEIEIIUTH,
BO CKOJIBKO pa3 BO3PACTET €ro KUHETHYECKasi JHEPTHUs, €CIM €ro UMIYJIbC YBEIMUUTCS B N = 2 pa3a.
5. CpenHss oHepreTHyeckas CBEeTUMOCTh R mosepxnocty 3emmu pasna 0,54 JIx/(cm?* mun). Kakosa
JoJKHA OBITh TemrmepaTypa 7 MOBEPXHOCTH 3€MIIM, €CJH YCIIOBHO CUHMTATh, YTO OHA HM3JIy4aeT Kak
cepoe Teno ¢ koddduimeHToM 4epHoThl ar=0,257?
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6. Ha 1MHKOBYIO MJIACTUHY HAMPABJIEH MOHOXPOMATHYECKUN My4yoK cBeTa. DOTOTOK MpeKpamiaeTcs
npu 3ajaepxkuBaronieil pasHoctu notenumanos U = 1,5 B. OmpenenuTs UIMHY BOJIHBI A CBeTa,
MAJAOILEr0 Ha IUIACTUHY.
7. OnpenenuTb UMIYJIbC pe DIICKTPOHA OTHAYH, eciid (POTOH ¢ dHeprueit €1 = 1,53 MaB B pesynbrate
paccessHUS Ha CBOOOTHOM 3JICKTPOHE MOTEPSIT 73 CBOCH SHEPIHH.
8. ToueuHbII HCTOYHUK MOHOXPOMATHYECKOTO (4 = 1 HM) U3JIydeHUs] HAXOAUTCS B IICHTPE
cepruueckoit 3auepHeHHON K010 pagunycoM R = 10 cm. OmpenenuTs CBETOBOE JIaBICHUE P,
MIPOU3BOIMMOE Ha BHYTPEHHIOIO TOBEPXHOCTDH KOJIOBI, €CJIM MOITHOCTh UCTOYHUKA P = 1 kBT.
KonTponabnast padora Ne 5.

Bapuanr 1.

1. Mexny CTEKJIIHHOM IJIACTUHKOM U JieKalleil Ha Hell IJI0CKOBBITYKIION JINH30M HaXOAUTCS
XKuAKocTh. HaliTu nokasaresns npenoMieHus! )KUAKOCTH, €CIIU Pauyc I'3 TPEThET0 TEMHOTO KOJIbIIA
HeroTtoHa npu HaOIIOAEHUH B OTPAKEHHOM CBETE C JUTMHON BOJIHBI A = 0,6 MKM paBeH 0,82 mm.
Paguyc xpuBu3Hb! 1uH3bI R = 0,5 M.

2. Kakoe HanmenbIiee yucio Nmin IITPUXOB T0JDKHA COAEpkKaTh TU(PaKIIMOHHAS PEIIeTKa, YTOObI B
CIIEKTPE BTOPOT0 MOPSAIKA MOKHO ObLIO BUAEThH Pa3A€iabHO JBE XKEJIThI€ TUHUM HATPUSI C JJIMHAMU
BOJH A1 =589,0 uM u A2 =589,6 um ? KakoBa juimHa £ Takol pelIeTKH, €CIIU MOCTOSIHHAS PEILIETKU
d =5 mMxm?

3. [InacTUHKY KBapiia TOMIHHON 0 =2 MM TIOMECTHIIN MKy MapajlieIbHbIMU HUKOJISIMH, B
pe3ynbTaTe 4ero MioCKOCTh NOJSPU3AIM MOHOXPOMAaTHYECKOTO CBETA MIOBEPHYJIAch HAa YOI ¢
=53°. Kakoii HauMeHbIIei TOMIHHBI Omin CIIETyeT B3ATh IUITACTUHKY, YTOOBI TIOJIE 3PEHHUS
MOJISIPUMETPA CTAJIO COBEPILIEHHO TEMHBIM?

4. YacTuma AIBUXKETCS CO CKOPOCTHIO 0 = ¢/3, TIIe ¢ — CKOPOCTh CBeTa B Bakyyme. Kakyro 107110
SHEPrUM MOKOS COCTABISET KHHETHYECKask SHEPTusi?

5. BerauciauTs UCTHHHYIO Temnepatypy I Bob(paMOBOM pacKajJeHHOM JICHTHI, €CJIH PaAHaIliOHHON
MUPOMETP MOKa3bIBAET TeMNepaTypy Ipax = 2,5 KK. IlpuHATh, 4TO MoriomarenbHas ciocoOHOCTh
JUTsl BOJIb(hpaMa He 3aBUCHUT OT YaCTOTHI M3JIydeHUs: U paBHa o = 0,35.

6. Kpacnas rpanuna ¢gotodaddexra mist mukia Ao =310 am. Onpenenuth MaKCUMAIBHYIO
KMHETUYECKYIO SHEPTUIO Tmax (DOTOANEKTPOHOB B AJIEKTPOH-BOJIBTAX, €CJIM HA IIMHK MaJIaeT CBET C
JUIMHOU BOJIHEL A = 200 HM.

7. ®oton npu 3¢pdekre Komnrona Ha cBOOOHOM dIIEKTPOHE OBLI paccesH Ha yroi § =m/2.
Onpenenuts UMIynse p ( B MaB/c)?, mpnobGpeTeHHbII 2IEKTPOHOM, €Cii dHeprus GoToHa 10
paccesinus Obuta €1 = 1,02 MaB.

2 |M>3B/c — eMHILA HMITYJIbCA:
13,
1 M:—)B/c = M:5,33x10*22;<e-mc
3><108,u/c

Kounrpoabsnas padora Ne 5.
Bapuanr 2.

1. Ha Tonkyro MiaeHKY B HalpaBJICHUH HOPMAJH K €€ MOBEPXHOCTH MaaeT
MOHOXPOMAaTHYECKHI CBET ¢ AMUHON BOJIHBI A = 500 HM. OTpa’keHHBIN OT Hee CBET
MaKCUMaJbHO YCUJIEH BCIIEICTBUE MHTEP(DEPEHIIHH.

2. KontpoabHnas paGora Ne S.

Bapuanr 3.
1. Paccrostaue L oT mieneit 1o skpana B onbiTe FOHTa paBHO 1 M. OnipeieTuTh paccTOsHUE MEKITY
IIEeNISIMU, €CJIA Ha oTpe3ke JunHoi € = 1 cM yknanasiBaetcss N =10 TeMHBIX HHTEPPEPEHITMOHHBIX
nojoc. Jlimuaa BosHbl A = 0,7 MKM.
2. Ha nudpakirioHHYI0 peleTKy najaaeT HopMaabHO MapajuleNbHbINA Mydok 6emoro cBeta. CeKTphl
TPETHErO U YETBEPTOIO MOPSIKA YACTUYHO HAKIIABIBAIOTCS IPYT Ha Apyra. Ha kakyro AJiMHY BOJTHBI
B CIIEKTPE YETBEPTOro MOpsaIKa HaKIaabIBaeTcs rpanuna (A = 780 HM) CrieKTpa TpeThero mopsiaka?
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8. OnpenenuTh SHEPrEeTHUECKYIO OCBEIIEHHOCTD (00TYy4eHHOCTh) Ee 3€pKAIbHON MOBEPXHOCTH, €CIIH
JaBJICHUE p, IPOU3BOIUMOE H3TydeHueM, paBHo 40 mxlla. M3nmydenne magaet HOpMAIBLHO K
MTOBEPXHOCTH.

KonTponbsnas padota Ne 5.
Bapuanr 4.

1.Ha cTeksHHYIO IJIaCTUHY MOJIOKEHA BBIMYKIOH CTOPOHOM IJIOCKOBBINYKJas JuH3a. CBepxy
JWH3a OCBEIleHAa MOHOXPOMAaTHYECKHM cBeTOoM inHOW BoiaHbl A=500 HM. HaiiTu pammyc
RinuH3BI, eclii pagnyc 4€TBEPTOT0, TEMHOTO KOJIblla HpI0TOHA B OTpa)kKe€HHOM CBETE 3= 2 MM.
2.Ha mu¢pakunoHHyI0 pemeTky, coaepxkaimtyto N = 600 mTpuxoB Ha MAJUTUMETP, MaAaeT HOPMAIBHO
Oenprit cBer. CreKTp mpoenupyeTcs MOMENICHHON BOIHM3HM pelmeTKH JTUH30M Ha 9KpaH. OnpenenuTsb
mmuHy { CIeKTpa MEepBOTO MOpsAKa Ha SKpaHe, €ClIM PAacCTOSIHWE OT JIMH3BI 10 dkpaHa L=12wm.
['panuiisl BUAUMOTO CrieKTpa: A= 780 HM, Ay = 400 HM.

3. lpu mpoxokaeHHH CBeTa depe3 TpyOky mmHON £i = 20 cM, coaepKamyi pacTBOp
caxapa koHuneHTpauuei Ci1= 10%, NI0CKOCTh MOJISIPU3AIUHU CBETA MOBEPHYJIACh HA YrOJ @1

3. KBapriieByto m1acCTHHKY TOMECTHIIN MEXTY CKPEIIEHHBIMA HUKOJIAMU. [Ipyu Kakoli HanMeHbIIen
TorHE Amit KBApIIEBOH MIACTHUHBI TI0JI€ 3PEHUS MEKIY HUKOJISIMH OyIeT MaKCUMaIbHO
npocBetieHo? [locTostHHAs BpameHus o KBapiia paBHa 27 rpaji/ MM.

4. Ilpu xako# ckopoctu 3 (B JOTAX CKOPOCTH CBETA) PEISITUBUCTCKAS Macca 000 4aCcTUIIBI
BemecTBa B N = 3 pa3a 00JIbIIIe MACChI TIOKOS?

5. TemmniepaTypa abcomtotHo yepHoro tena T =2 kK. Onpenenuts AIUHY BOJHBI Am, HA KOTOPYIO
MPUXOIUTCS MAKCUMYM SHEPTUU U3TyUEHUs, U CTIEKTPATHHYIO TUIOTHOCTh DHEPTETUYECKON
CBETHMOCTH (M3JTy4aTeIbHOCTH )(I1,T)max JUTS OTOM [UTHHBI BOJIHBIL.

6. ®oToH ¢ sHeprueit € = 10 3B nmagaer Ha cepeOpsAHYIO IIIACTUHY U BhI3bIBAET (HOTOIPPEKT.
Onpenenutb UMITYILC P, MOJTy4YE€HHBIN MJIACTUHOM, €CIM MPUHSATH, YTO HANIPABJICHUS ABMKECHUS
(doToHa U POTORNEKTPOHA JIeKAT HA OJAHOM MPAMOIL, MEPHEHANKYISIPHOI TOBEPXHOCTH IJIACTHH.
7. Kakas nmons snepruu ¢hoToHa npuxoautcs mnpu 3gdexkre KomnToHa Ha 37€KTPOH OTIAYH, €CIN
paccesiHre (pOTOHA MPOUCXOTUT HA yroll & = m/2? Dueprus potona ao paccesnus €1 = 0,51 MaB.
8. Onpenenutb KO3GUIUEHT OTPAXKEHUSI P TOBEPXHOCTHU, €CIIU MIPU SIHEPreTHUECKOU
ocBemieHHOCTH Ee = 120 BT/M? naBieHne p cBeTa Ha Hee OKasanoch paBHbIM 0,5 MkIla.
OmnpenenuTb MUHUMAIBHYIO TOJMIIUHY Umin TUICHKH, €CJIM MIOKa3aTelb MPEIOMIICHHS MaTepralia
mwieHkn n =14,

2. Ha noBepxHOCTh AUPPAKIIMOHHON PEIIETKA HOPMAIbHO K €€ IOBEPXHOCTH MaJIaeT
MOHOXpomaTudeckuii cBeT. [locTostHHAsS qudpakiinOHHON pemeTkr B N = 4,6 paza 00JbIIe TTHHBI
cBeToBOM BosHbL. HaiiTu o6mee yrcno M nudpakiimoHHBIX MAKCUMYMOB, KOTOPBIE TEOPETUYECKU
MO>KHO HaOJII0AaTh B IaHHOM CIy4ae.

3. [MapanienbHbIi My4oK CBETa NEPEXOIUT U3 IIIHIIEPUHA B CTEKIIO TaK, YTO MyYOK, OTPAKEHHBIN OT
TPaHULIbI pa3/ielia dTUX CPell, OKa3bIBAETCS MAKCUMAIbHO MOJIAPHU30BaHHBIM. ONpeaenuTh Yroma y
MEX Iy MaJIalolIUM U IPeJIOMIICHHBIM TyYKaMHU.

4. IIpoToH ¢ kuHeTH4YecKoi sHepruer T = 3 ['9B npu TopMOKEeHUH MTOTEPSIT TPETh ATOM SHEPTHH.
Ornpenenutp, BO CKOJIBKO Pa3 U3MEHWIICS PEISTUBUCTCKUN UMITYJIbC O-4aCTHIIBI.

5. Yepnoe teno umeet temneparypy 71 = 500 K. KakoBa Oyner temnepatypa T2 Tena, ecinu B
pe3ynbTaTe HarpeBaHUs MOTOK M3TYUYeHHsI YBEIHUUTCS B N = 5 pa3?

6. Ha moBepXHOCTh Kanusi MajaeT CBeT ¢ AMUHOM BOHBI A = 150 HM. Onpeaenuts MakCUMaIbHYIO
KMHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB.
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= 13,3°. B npyrom pacTBOpe caxapa, HAIMUTOM B TpyOKy sumHOW {¢2=15 cMm, mIOCKOCTH
MOJISIpU3allMy OBEpPHYJIach Ha yroa @2 = 5,2°.0npeaenuts KoHIeHTpanu C2 BTOPOro pacTopa.
4. OnpenenuTbh OTHOIIEHUE PEIATUBUCTCKOTO UMITYJIbCA P-3JEKTPOHA C KMHETHUECKOU 3Heprueil 77
= 153 K KOMOTOHOBCKOMY UMITYJILCY MoC 3JEKTPOHA.
5. Onpenenute TeMieparypy I’ M SHEPreTHUECKYI0 CBETUMOCTb (U3J1y4aTelIbHOCTh) ReaOCOMIOTHO
YEPHOTO TeJla, €CIIM MAaKCUMYM SHEPTUU M3IIYYCHHS IPUXOAUTCS Ha JJIMHY BOJHBI A= 600 HM.
6. Ha dorodnmemMeHT ¢ KaToJA0M W3 JHTHS MaJacT CBET ¢ JIMHOW BoaHBI A=200 HM. HaiiTn
HauMEHbIIEEe 3HAauYCHHUE 3aJEpXKUBAIOUIEH pPa3sHOCTH MNOTEHUHANOB Umin , KOTOPYIO HYXHO
NPWIOKUTE K (POTOIIEMEHTY, YTOOBI TPEKPATHTH (POTOTOK.
7. OnpenenuTh  MakCHMaJIbHOE  W3MCHECHHE  JUTMHBI BOJHBI (AL)max IPH  KOMIITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX 2JIEKTPOHAX W CBOOOJHBIX MPOTOHAX.
8. [laBnenune cBeTa, MPOM3BOAMMOE Ha 3E€pPKAIBHYIOIIOBEPXHOCTh, p = 5 Mlla. Onpenenuts
KOHIIEHTpaluoo 7o (OTOHOB BOJM3M NOBEPXHOCTH, €CIM JIJIMHA BOJIHBI CBETa, MAJaloOLIEero Ha
MOBEPXHOCTH, A = 0,5 MKM.

Kontponbnas padora Ne 6.

Bapuanrt 0.

1. HeBo30yxeHHBII aTOM BOJOpOJa MOTJIONIAET KBAHT M3JIy4YeHUsI ¢ JUTMHOM BoJHBI A = 102,6 HM.
Boruncnuth, mone3ysich Teopueidt bopa, pamuyc I 3neKTpoHHOM OpOUTHI BO30YXKIEHHOTO aroma
BOJIOPO/IA.

2. BerunciauTh Hanbosiee BEposSTHYIO IeOpOUIIEBCKYIO UTMHY BOJHBI A MOJIEKYI a30Ta, COACPKAIIIXCS
B BO3/yX€ MPU KOMHATHOU TEMIIepaType.

3. O1eHUTH C TOMOIIHI0 COOTHOIICHHS HEOTIPEACIICHHOCTe MUHUMAIIBbHYIO KHHETHYECKYIO YHEPTUIO
AJIEKTPOHA, IBIKYIETOCs: BHYTpHU cephl paguycom R = 0,05 am.

4. YacTtuma HaxoauTcs B OECKOHEYHO TIyOOKOM, OJTHOMEPHOM, MPSMOYTOJbHOM MOTEHLHATHLHOM
smuke. HailtTu oTHOmeHne pa3HOCTH AFEnn+1 COCEIHMX DHEPreTUYECKHX YPOBHEW K dHEpruu En
YacTHIlBI B TpeX ciydasx: 1) n=2; 2)n=5; 3)n— oo.

5. Haiitu nepuoa nosypacnana Ty, paIuoaKTHBHOTO M30TOIA, €CJIA €T0 aKTUBHOCTH 32 BpeMs t=
10 cyr ymenpmmnace Ha 24 % 10 CpaBHEHUIO C IEPBOHAYAIBHOM.

6. OnpenenuTh KOJIWYECTBO TETUIOTHI Q, BBIJCIAIONICICS IPH pacnaje pagoHa akTUBHOCThIO A = 3,7 -
10'° Bk 3a Bpems t = 20 Mun. Kunetnueckas sHeprus T BBUICTAIONIEH U3 PaOHA A-4aCTUII PAaBHA
5,5 MsB.

7. Onpenenuth TewioTy Q, HEOOXOAUMYIO JUIsl HArpEeBaHMS KpUCTauia Kaiaus maccoit m = 200 r ot
temmneparypbl 11 =4 K nmo temneparypsl T2 = 5 K. IIpuHATH XapaKTEpUCTHUECKYIO TEMIIEPATYPY
Jebast nnst kanmusa Op = 100 K u cuurtate yciaoBue T<<®p BBINOJHEHHBIM.

8. OnpenenuTh 10110 CBOOOIHBIX 2JIEKTPOHOB B MeTuie npu TemmnepaTtype T =0 K, sHepruu ¢ KoTopbIx
3aKJIIOUEHBI B HIHTEPBAJIC 3HAYCHUHN OT 72 Emax 10  Emax-

Kountponsnas padora No 6.
Bapuanr 1.

1. Beraucnuts 1o Teopuu bopa paguyc r, BTOPOIi CTallMOHAPHON OPOUTHI U CKOPOCTh 02 AIEKTPOHA

Ha 3TOM opOUTe U1 aTOMa BOAOPOIA.

2. Onpenenuth 3HEpru0 A7, KOTOPYIO HEOOXOAUMO AOMOJHUTENBHO COOOIIUTH AIIEKTPOHY, YTOOBI
ero ae0poieBcKkas JJMHa BOJHBI yMeHbInaach oT A1 =0,2 MM g0 A2 =0,1 HM.

3. Hcnone3yss COOTHOIICHHE HEONPEAETCHHOCTEeH, OIICHUTh HauMeHbllee OmHuOku Ao B
ONIPE/IETICHUN CKOPOCTH JEKTPOHA U TMPOTOHA, €CIU KOOPJAUHATHI [IEHTPA MAcC 3TUX YACTUI] MOTYT
OBITh YCTAHOBJICHBI C HEOTIPEAENEHHOCThIO 1 MKM.

4. DNEKTPOH HAaXOTUTCS B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, MPSIMOYTOJIHHOM MOTEHIIHATEHOM
smuke mupuHo ¢ = 0,1 M. OnpenenuTs B 3JIEKTPOH-BOJbTAX HAWMEHBIIYIO Pa3HOCTh
SHEPreTUYECKUX YPOBHEH 3JIEKTPOHA.
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225
5. Onpenenutb, Kakas 10Js paJUOaKTUBHOTO U30TOMA SQAC pacmaaeTcsi B Te4eHue BpeMeHu t = 6

CYT.
6. Maccam=1r ypana 238U B paBHOBECHH C NPOJYKTAMH €0 PacIaja BbIIEIAET MOUIHOCTD P =
1,07 - 107 Br. Haittu MonsipHy!o TermnoTy Qm, BBLIENSAEMYIO YPAaHOM 33 CPEIHEE BPEMs KU3HH T
aTOMOB ypaHa.

7. BBIYMCIIUTD XapaKTEPUCTHUECKYIO TeMrepaTtypy ®p ebas st sxenesa, eciu mpu Temmneparype
= 20 K momsipHas TemnoeMkocTh xeneza Cm = 0,226 JIx/K-monb. YcnoBue T<<@®p cuurath
BBITIOJTHEHHBIM.

8. 'epmanueBblil KpucTasll, MpuHa AE 3anpenieHHON 30HbI B KOTopoM paBHa 0,72 3B, HarpeBatoT oT
temmneparypsl 11 = 0° C no temmepatypsl t2 = 15° C. Bo ckoyibkO pa3 BO3pacTeT €ro yuaeiabHas
IIPOBOJUMOCTH?

Kontponsnas pabora Ne 6.
Bapuanrt 2.

1. Beruucnute no teopuun bopa nepuon T BpallieHus 2JI€KTpOHA B aTOME BOJOPO/Ia, HAXOSIIErocs B
BO30YKJEHHOM COCTOSIHUH, OIIPEIENIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha CKOJIbKO MO OTHOLICHWIO K KOMHATHOM JOJKHA M3MEHUTHCS TEMIIEpaTypa HACAIbHOTO rasa,
yTOOBI AEOPOIIIEBCKAs JTHA BOJIHBI A €0 MOJIEKYJT yMeHbIuiack Ha 20 %?

3. KakoBa JOJDKHa OBbITh KHHETHYECKass SHEeprus | NpOTOHA B MOHOJHEPreTHYEeCKOM ITyuKe,
HICTIONB3YEMOTO IS HCCIIE0BAHMS CTPYKTYPHI ¢ THHEHHBIME pasmepamu £ ~ 1073cm?

4. YacTtuia B 66CKOHEYHO ITyOOKOM, OTHOMEPHOM MPSIMOYT0JIbHOM MOTEHIIUATBHOM SLIUKE ITUPUHOM
¢ HaxonuTCs B BO3OYXAEHHOM coctosiHuM (N = 3). OnpenenuTs, B KaKuX TOUKax UHTepBana 0 <x<{
IUIOTHOCTH BEPOSITHOCTH HAXOKICHHS YaCTHUIIbI UMEET MaKCUMAaJIbHOE U MUHUMAJIbHOE 3HAYCHMUSI.

5. AktuBHOCTH A HekoTOporo uzotomna 3a Bpems t = 10 cyr ymensmmnaces Ha 20 %. Onpenenuts
MepHo/I nmojypacnana Ty, 3TOro U30TOIMA.

6. OnpenenTh SHEPTHIO, HEOOXOMMYIO JUIS pa3fencHus anpa 2°Ne Ha aBe a-gacTHIbl H sapo “2C.
DHEpryuy CBSA3M Ha OJMH HyKIIOH B spax 2°Ne, “He u '2C paBHsI cootBercTenHo 8,03; 7,07 n 7,68
M»5B.

7. Cucrema, coctosmas u3 N = 10%° TpexmepHBIX KBAHTOBBIX OCIMJIISTOPOB, HAXOIUTCA MpPH
temneparype T = Og (O = 250 K). Onpenenuts 3Hepruio E CHCTEMBI.

8. [Ipu HarpeBaHuM KPEMHHEBOTO KpUCTaia oT TemnepaTrypsl t1 = 0° mo temnepatypsl t = 10° C
€ro yenbHas MPOBOAMMOCTH Bo3pacTtaeT B 2,28 pa3a. I[lo mpuBeneHHBIM JaHHBIM OIPENEIUTH
mupuHy AE 3anpelnieHHo 30HbI KpUCTasia KpEMHHUSL.

Kountponsnas padota No 6.
Bapwuanrt 3.

1. OnpenenuTs u3MeHeHHE YHEPrun AEDIIEKTPOHA B aTOME BOAOPOa ITPH U3TYYSCHHH aTOMOM (POTOHA
¢ yacToToiV =6,28 - 10T,

2. [TapannenpHbIi My40K MOHOSHEPTETUYECKHX IEKTPOHOB MaJaeT HOPMAIBbHO Ha Auadparmy B BUJIE
y3KOH MPSAMOYTOJIBHOM IIENH, IIHpHUHA KOTopoii o = 0,06 MM. OmnipeieIuTh CKOPOCTh ITUX AIIEKTPOHOB,
€CJIM U3BECTHO, UTO Ha HKPaHEe, OTCTOAIIEM OT IIeIH Ha paccTosHuU ¢ = 40 MM, IMPUHA [IEHTPAIBHOTO
audpakinoHHOro Makcumyma b = 10 Mxm.

3. Hcnonp3ys COOTHOIIEHHE HEOMPEIeICHHOCTEH, OICHUTH HIUPUHY logHOMEpHOTO
MOTEHIUAIBHOTO SIIMKA, B KOTOPOM MHHUMANbHAs SHEPrus sieKTpoHa Emin= 109B.

4. B npssMOYTOJIbHOM MOTEHIHATBHON sIME IMUPUHOH € ¢ aOCOTIOTHO HEPOHUIIAEMBIMU CTEHKAMU
(0<x<0) HaxomuTCS YacTHIla B OCHOBHOM COCTOSIHMH. HaWTH BEpOSTHOCTH WMECTOHOXOXICHUS
9TOM yacTulBl B 00mactu Ya £ <x<¥; L.

5. OnpenenuTbMaccy m HM30TOHA 131 , MMEIOWIEro akTUBHOCTh 4 = 37 I'bk.

6. B oHOM akTe meneHus aapa ypana 2°U ocsoboxmaercs sHeprus 200 M»sB. Onpenenuts:1)
SHEPTHUI0, BBIJIESIOUIYIOCS MIPU paclajie BCceX sep 3TOTO U30ToMa ypaHa Maccod m =1 «kr; 2)
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Maccy KaMEHHOTO YIJisi C yAeIbHOU TerioToi cropanus ( = 29,3 MJIX/Kr, S5KBUBAJICHTHYIO
B TEIIOBOM OTHOIIEHHH 1 Kr ypana 23°U.

7. Menuslii oopazer] maccoit m = 100 T Haxonutcs nipu temneparype T1 = 10 K. Onpenenuts
TeroTy Q, HEOOXOMUMYIO IJIsE HarpeBaHus oOpa3ua o temneparypsl 72= 20 K. MoxHo
INPUHATH XapaKTEpPUCTUUYECKYI0 TeMnepatypy ®Op s meau paBHoi 300 K, a ycnoBue T
<<@®pcunuTaTh BHIIIOJTHEHHBIM.

8. p-n-mepexon HaxoauTcss moxa oopatHeiM HampspkeHueM U= 0,1 B. Ero conporuBienue R1=
692 Om. KakoBo conpoTtuBiieHue Ronepexoia npu npsMoM Halpsi>KeHAH?

Kontponbnas padora Ne 6.
Bapuanr 4.

1. Bo ckosbko pa3 u3MEeHUTCS nepro 1 7 BpalieHue dIEKTpoHa B aTOMe BOJIOPO/Ia, €CIIU TPH MEPEX0Ie
B HEBO30YXJCHHOE COCTOSTHHAE aTOM M3Iy4iJ1 (POTOH ¢ JUIMHOU BOJHBI A = 97,5 HM?

2. [Tpu KakuX 3HAYEHUSAX KHHETHUECKOW dHeprun T 31eKTpoHa omulKa B onpeeeHnH 1e0poiIeBCKO
JUIMHBI BOJIHBI AIIO HEPEIATUBUCTCKON popmyne He npesbimaeT 10%?

3. Anb¢a-yacTuma HaXOAUTCI BOECKOHEYHO TIyOOKOM, OJTHOMEPHOM, MPSIMOYTOJIbHOM
MOTEHIHATBLHOM SIIUKe. VICIONB3ysl COOTHONMIEHHE HEONPEIeIEHHOCTEH, OIIEHUTh IUPUHY €
SIINKA, €CITU U3BECTHO, YTO MUHUMAaIIbHASI SHEPTUS a-4acTULBI Emin = 8 MaB.

4 Yactnma B OECKOHEYHO TIIyOOKOM, OJJHOMEPHOM, IMPSIMOYrOJHHOM MOTEHIIMATBFHOM SIIIHKE
HAXOJWTCS B OCHOBHOM COCTOSIHUM. KakoBa  BEpOSITHOCTH W OOHApy)KEHHs YacTHIbI B KpaitHei
YETBEPTH SUKA?

5. Halitu cpeaHIor0 MpoA0KUTENLHOCTD JKH3HH T aTOMa PaJIMOaKTUBHOTO U30TONA KoOanbTa §9

Co.

6. MomHOCTs P nBuraTteiass aroMHOro cyaHa coctaBiser 15 Msr, ero KIIJ panen 30%.
OnpenenuTh MECAYHBIM Pacxoj SAEPHOTO TOPIOYEro MpHU paboTe STOro ABUTATEIS.

7. crionib3ysi KBAHTOBYIO TEOPHIO TEIUIOEMKOCTH DWHINITEHHA, ONpeneauTbh KodpuiueHt
YIPYrocTH 3 CBA3M aTOMOB B KpuUcTaiuie amoMuHus. llpuHarte npns  amoMuHus O =
300 K.

8. MeTanupl TUTUN U HUHK IPUBOJAT B COPUKOCHOBEHHUE JIPYT C APYroM npu Temneparype 7' =
OK. Ha ckoJbKO M3MEHHUTCS KOHIIEHTpALUs 3JIEKTPOHOB MPOBOAUMOCTH B IuHKe? Kakoit u3 aTux
MeTaJIOB Oy/ieT UMeTh 0oJiee BHICOKUN MOTEHIIHAN?

KontpospHas padota Ne 6.
Bapuanrt 2.

1. Beruucnuts no teopun bopa nepuon T BpaleHus 31eKTpoHa B aTOME BOAOPOA, HAXOAIIErocs B
BO30Y)KJICHHOM COCTOSIHUH, OTIPE/IENIIEMOM IJIaBHBIM KBAHTOBBIM YUCIIOM

n=2.

2. Ha cKoJbKO 10 OTHOLIECHHUIO K KOMHATHOM JJOJDKHA U3MEHUTHCS TeMIlepaTypa H1eallbHOTro rasa,
4TOOBI IeOpOoiiNieBCKas JUIMHA BOJIHBI A €ro MoJieKyll yMeHbluinach Ha 20 %?

3. KaKoBa JIOJKHA ObITh KMHETHUYECKasi S3HEeprusl T MPOTOHA B MOHOZHEPre€TUYECKOM ITyUKe,
HCIIOIB3YEMOTO /IS MCCIIEI0BAHMUS CTPYKTYPHI C TMHEHbIME pasmepamu £ = 10 3¢m?

4. Yactuua B 6eCKOHEYHO TITyOOKOM, OTHOMEPHOM MPSAMOYTOJIbHOM MOTEHIMAIBHOM SIIIIUKE
HIMPUHOHN £ HAXOIUTCS B BO30YXIEHHOM cocTosiHuM (N = 3). Onpenenuts, B KaKUX TOYKaxX
nHTepBasia 0 <X<{ IMJIOTHOCTb BEPOSITHOCTH HAXOXIECHUS YaCTULIBI UMEET MAaKCUMaJIbHOE U
MHHUMAaJbHOE 3HAYECHHUS.

5. AktuBHOCTH A HekoTOporo nzoromna 3a Bpems t = 10 cyr ymensmmmiiace Ha 20 %. Onpenenurs
nepuoJ nojypacnana Ty, TOro U30Tomna.

6. OnpeieuTh SHEPrUI0, HEOOXOAUMYIO s pasjeneHus aapa 2°Ne Ha aBe a-yacTuibl 1 sapo 2C.
DHeprum CBA3M Ha OMH HyKIoH B siapax 2°Ne, *He u *2C pasubl cootsercTBenHo 8,03; 7,07 u 7,68
Mb5B.
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7. Cucrema, coctosmas u3 N = 10%° TpexMepHBIX KBAHTOBBIX OCHUILIATOPOB, HAXOAUTCS TIPK
temneparype T = @k (O = 250 K). Onpenenuts 3HEpruio £ CUCTEMBI.

8. IIpu HarpeBaHMU KPEMHHUEBOIO KpUcTaia oT Temneparypsl t1 = 0° 1o temmneparypsl to=
10° C ero yzaenbHas MpoOBOJUMOCTb Bo3pacTaeT B 2,28 pa3za. Ilo nmpuBeneHHbIM JaHHBIM
oTnpenenuTh mupruny AE 3amnpemieHHoi 30HbI KpUCTaIa KpEMHUS.

KonTponsnas padota Ne 6.
Bapuanr 3.

1. Onpenenuth U3MeHeHHE 3HEPTUU AE3IEKTPOHA B aTOME BOJOPO/1a TP U3IYy4EHUH aTOMOM (POTOHA
¢ yactoToitV =6,28 - 10MT .
2. IapannensHbIi My40K MOHORHEPTeTHUECKUX IEKTPOHOB MaJaeT HOPMAIbHO Ha quadparmy B BUJE
Y3KOH NPSAMOYTOJIbHOM 11eH, upuHa KoTopoit o= 0,06 MM. OnpeenuTh CKOPOCTh ITUX AIEKTPOHOB,
€CJIM U3BECTHO, UTO Ha SKPaHEe, OTCTOALIEM OT IeIH Ha paccTossHuU ¢ = 40 MM, IMPHUHA LIEHTPAIBHOTO
aupakImOHHOTO Makcumyma b = 10 MkM.
3. Hcmonp3ys COOTHOIIEHWE HEONPENEICHHOCTEH, OICHUTH HINPUHY lonHOMEpHOTO
MOTEHUUAIBHOTO SIIMKA, B KOTOPOM MHHUMaJlbHasE SHEprus aJiekTpoHa Emin= 103B.
4.B npsAMOYroibHON MOTEHIHATBHON siMe UPUHOMN ¢ ¢ aOCOMIOTHO HEMPOHULIAEMBIMH CTEHKAMHU
(0<x<0) HaxomUTCS YacTHIIa B OCHOBHOM COCTOSIHMM. HaliTH BepoOsSTHOCTH WMECTOHOXOXICHHUS
3TOM yacTulbl B obmactu Ya £ <x<¥% L.
5.0mpenenuTemMaccy m u30TOmMa 131 , WMEHOIIEro akTuBHOCTH 4 = 37 I'bk.

6.B ojlHOM akTe nerneHus sAapa ypaHa 235 ocBoGOKMaeTCS sueprus 200 Mb»sB. Omnpenenuts:1)
SHEPTHIO, BBIICTSIONIYIOCS npu pacmnaze BCEX sanep 3TOTO U30TOIa
ypaHa Maccou m = 1 KT 2) Maccy KaMEHHOT'0 yris c
yaAeNnbHOUW TeroToi cropanus = 29,3 MJIx/Kr, S5KBUBAJICHTHYIO B TEIUIOBOM OTHOIIEHUH |
Kkr ypana 23U.

7. Mennsbiit oopazen maccod m = 100 r Haxogutcs npu temneparype T1 = 10 K. Onpenenuts
TeroTy Q, HeoOXoMMMYIO IJIsT HarpeBaHUs oOpa3siia 1o tremnepatypsl 72= 20 K. MoxHo
MPUHATh XapaKTEpUCTUUECKYIO Temnepatypy Op ans menu paBHou 300 K, a ycaosue T
<<@pCYUTaATh BHITTOJHEHHBIM.

8. p-n-nepexox HaxoauTcs moxa oOparaeiM  HampspbkeHueM U= 0,1 B. Ero conporuBnenune R1=
692 Om. KakoBo compoTtuBieHue Romepexoma npu mpsMoM Hampsi>KeHUN?

KontpospHas padota Ne 6.
Bapuanrt 4.

1. Bo ckonbko pa3 uaMeHuTcs nepuos 7 BpaleHue IeKTpoHa B aTOME BOIOPOA, €CIIU MPHU Mepexoie

B HEBO30YXJIECHHOE COCTOSIHUE aTOM H3JIy4us POTOH C JUTMHON BOJIHBI A = 97,5 HM?

2. [Ipu KakuX 3HaUYCHUAX KUHETUUYECKOU aHepruu 1 3ieKTpoHa omnOKa B onpeieieHuu 1e0poiiieBcKo
JUTMHBI BOJIHBI AIIO HEPENATUBUCTCKON popmyne He mpeBbimaeT 10%?

3. Anpda-yacTuna HaxoJguTCi BOECKOHEUYHO TIyOOKOM, OJHOMEPHOM, HMPSIMOYTOJIbHOM
MOTEHI[UATbHOM sllMKe. Mconb3ys COOTHOLIEHUE HEOTPEAeIEHHOCTEeH, OLIEHUTh WUPUHY £
SIIMKa, €CIU U3BECTHO, YTO MUHUMAIbHASA SHEPTUS o-4acTUIBI Emin = 8§ M»aB.

4. Yactuia B  OECKOHEYHO TIYyOOKOM, OJJHOMEPHOM, MPSMOYTOJHHOM MOTEHIMATHHOM SIIIHUKE
HaXOJUTCS B OCHOBHOM COCTOSIHUM. KakoBa BeposSTHOCTH W OOHApY:KEHHsS YaCTHUIBI B KpaiiHel
YETBEPTH SAUIUKA?

5. HaiiTu cpeaHio npoaomKUTeNbHOCTD )KU3HU T aTOMa paJu0aKTUBHOTO U30TOMa KoOanbra 69

27
Co.
6. MomHocTs P apurartenst aToMHOro cyaHa coctaBisier 15 MsTt, ero KIIJ panen 30%.
OmnpenenuTh MECSUHBIM pacxoj] SJIEPHOTO TOprOYero mnpu padoTe ATOro JABUTATES.
7. Vcrionp3ysl KBAaHTOBYIO T€OPHUIO TEIIOEMKOCTH DHHIITEWHA, ONpeAenuTs KodpduuueHt
YIPYTOCTH 3 CBSI3M aTOMOB B KpucTayuie amoMuHusg. [IpuHates 1aa amomMuHus O =
300 K.
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8. MeTtayuibl TUTUHA ¥ HUHK MPUBOJAT B CONPUKOCHOBEHHE JIPYT C IPYroM mpu temneparype 7 =
OK. Ha ckoipKO M3MEHHUTCS KOHIIEHTPAIUs 3JEKTPOHOB MPOBOJMMOCTH B 1uHKe? Kakoit u3 »aTux
MeTaJlIOB OyJeT UMETh 00Jiee BBICOKUI MIOTEHIIHAL.

KonTtponbsnas padota Ne 6.
Bapuanr 5.

1. Ha ckoibKO M3MEHMIach KHHETHUYECKAs YHEPIUsl AJIEKTPOHA B aTOME BOAOPOAA IPU U3IY4YEHUU
aToMoM ()OTOHA C JUTMHOHM BOJHBI A = 435 HM?
2. 13 karogHO# TpyOKH Ha Auadparmy ¢ y3KOH IpsiMOYTOJIbHOM MIEIbI0 HOPMAIBHO K TUIOCKOCTH
nuadparMbl  HampaBlIeH IMOTOK MOHOPHCPTETHYECKUX AJIEKTPOHOB. OmpenenuTs aHOIHOE
Hanps>KeHue TpyOKH, e€cliM U3BECTHO, YTO Ha AKpaHe, OTCTOSIIEM OT LIEJIM Ha paccTOsIHUU ¢
= 0,5 M, mupuHa HeHTpajdpHOTO AudpakuuoHHoro makcumyma Ax = 10,0 mxm. [Hupuny
buienn mnpusate paBuHoit 0,10 mm.
3. CpenHee BpeMs JKH3HH aTOMa B BO30YKIEHHOM COCTOSHNHU cocTaBisgeT A t~ 108 c.
[Ipu mepexose aToMa B HOPMaJIbHOE COCTOSIHUE MCHycKaeTcs (OTOH, CPe/IHss IJIUHA BOJIHBI
kotoporo paBHa 600 HM. OueHHUTh MWHUPUHY AAM3ITydaeMOHl CIEKTpaJbHOW JIMHUHU, €CIIU He
MIPOMCXO/IUT €€ YIIUPEHHUS 3a CUET APYTUX MPOIECCOB.
4. BonHoBast (QyHKIMS, ONHCHIBAIOLIasl JBWKEHHE AJIEKTPOHA B OCHOBHOM COCTOSHUM aToma
BOJIOPOJIa, UMEET BUJ

(P(r) :A-r/ao,
rae A - HekoTopas moctosiHHasg; AQ - mepBbli OopoBCckuil panuyc. HallTu niist oCHOBHOTO
COCTOSIHMSI aTOMa BOJIOpoJia HauboJiee BEpOsITHOE pacCTOSIHUE AJIEKTPOHA OT sApa.
5. CyeTyuK o-4acTHUI], YCTAHOBJIEHHbIH BOJM3M paJMOAKTUBHOTO H30TONA, HPU MEPBOM
n3Mmepenuu peructpupoBan Ni= 1400 wyacturr B MUHYTY, a d4epe3 Bpems t=4 u -
tonbpko Nz =400. Omnpenenuth nepuos mojaypacnanaa 712 H30ToIA.
6. Cuuras, 94TO B OJHOM aKTe JCJIICHHUS sIpa YypaHa 25 ocBOGOKIACTCS sHeprusi 200 Mb»B,
ONpeNeNuTh Maccy m 3TOr0  H30TOMNa, MOJABEPruIerocs JACICHHUIO Ipu  B3pBIBE
aTOMHOW GOMOBI ¢ TPOTHMIOBBIM 3KkBHBaneHTOM 30-10° Kr, ecim TemnoBoif SKBUBANEHT TPOTUIIA
gpaseH 4,19 MJx/kr.
7. HaliTu OTHOLIEHUE CpEeAHEM DHEPrUU  (Eg> JIMHEHMHOTO OJHOMEPHOrO OCLUIIISITOpA,
BBIYMCJICHHON MO KBAaHTOBOM TEOpHUHM, K DJHEPIrUH (&> TaKOro K€ OCHUIIIATOpA,
BBIYMCIIEHHOM MO KJIAaCCUYECKOM TeoprH. Brruncienue nponsBecTH sl ABYX Temneparyp: 1)
T'=0,10g; 2) T=0g raec Op - xapakTepUCTHYCCKas TeMIeparypa DWHIITEHHA.
8.ComporuBnenue Ri p-n-mepexona, HaxoAsmerocs moa npssMeiM Hanpsbkenuem U— 1 B, pasuo 10
Owm. Onpenenuts conpoTuBIcHUE Romepexona npu oOpaTHOM HaIPs>KEHUU.

Kountponsnas pabora No 6.
Bapuanr 6.

1. B kakux mpenenax AA J0JDKHA JIeKaTh JJMHA BOJH MOHOXPOMATHYECKOTO CBETa, YTOOBI IMpH
BO30Y)XJICHMM aTOMOB BOJOPOJAa KBAHTAMHU 3TOTO CBETA PAAUYC I'n OPOUTHI 3IEKTPOHA YBEIUUMIICS B
16 paz?

2. Ilpoton obnagaeT KMHETUYECKOMN 3Hepruen T =1 x3B. Onpenenuts AONOIHUTEIBHYIO
sHepruto A7, KOTOpyl0O HEOoOXOIUMO €My COOOIIUTH JUIsi TOrO, 4YTOOBI JJIWHA BOJHBI AJle
bpoiing ymenbmuiache B Tpu pasa.

3. Jna mpuOmkeHHOW OIEHKM MUHHMMAIBHOM SHEPrHM JJIEKTpOHAa B aTOME BOJIOPOJAa MOXKHO
MPENOI0KHUTh, YTO HEOTIPEEIEHHOCTh Al paanyca I' 3IeKTPOHHON OpOUTHI K HEOTIPEIEIeHHOCTh Ap
UMITYJIbCA p 3JIEKTPOHA Ha TaKoil OopOUTE COOTBETCTBEHHO CBSI3aHBI CIEAYIOMNM oOpa3om: Ar =
r'm Ap = p. Mcrionb3ys 3TU CBSI3HM, @ TAKXKE COOTHOILIEHHWE HEONPEACIEHHOCTEN, HAWTH 3HAaUEHUE
paauyca 3JIEeKTPOHHON OpOHMTHI, COOTBETCTBYIOLIEIO MUHHMAJIbHOW SHEPTUU 3JIEKTPOHA B aTOMeE
BOJIOpOJA.
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4. YacTtuua HaxXoQUTCA B OCHOBHOM COCTOSHHUM B IHpPSIMOYrOJbHOM sIME HUpPUHON { C
a0COJIIOTHO HEMPOHHUIIAEMBIMH CTEHKaMU. BO CKOJIBKO pa3 OTIAMYAIOTCA BEPOATHOCTU MECTO-
HAaXOKJEHUS YaCTHULIBL: @) - KpallHE! TPETH U (), - B KpallHEel 4eTBEPTH sALIUKa?

5. Bo cKoJIbKO pa3 yMEHBIIUTCS aKTUBHOCTh M30TOoma 32 P uepes Bpems 1= 20 cyr?

6. lpu nemenuu sapa ypana 2°U mop jeficTBHEM 3aMeIJIEHHOTO HEHTPOHA 06Pa30BaIHChOCKOIKH
¢ MmaccoBbiMM umcaamu M1 =90 u Mz =143. Omnpenenuts 4ucio HEUTPOHOB, BHUIETEBIIUX U3
A1pa B JaHHOM akTe fesneHus. ONnpeaenuTb 3HEPTUI0 U CKOPOCTh KaX/I0TO U3 OCKOJIKOB, €CIIM OHU
paseraroTcs B IPOTHUBOIIOJIOKHBIE CTOPOHBI U MX CyMMapHas KuHeTH4eckas sHeprust 7 paBHa 160
M>sB.

7. 3Has, yrto nusa anmaza Op = 2000 K, BeUUCIHTE €r0 yAEHBbHYIO TETJIOEMKOCTh MPH
temneparype 7' = 30 K.

8. Haittn MurnmainsHyto s5Heprut0 Wmin HEOOXO MM YyTO JUIsl 00pa30BaHUs Maphl JIEKTPOH — JABIpKa
B kpuctayuie CaAs, eciam ero yaeiapHas HPOBOAUMOCTh )u3MeHserca B 10 pa3 mpu

n3MeHeHuu temmneparypsl ot 20 no 3°C.

KonTtponbnas padora Ne 6.
Bapwuanr 7.

1. B oaHO3apsiiHOM HWOHE JHUTHS SJEKTPOH TEpeliesl ¢ YeTBEPTOro SHEPTreTHUUECKOro yYpPOBHS Ha
BTOpOi. ONIpeeuTh AJTUHY BOJHBI A U3JIy9eHHUSI, UCITYIIIEHHOTO HOHOM JIUTHSL.

2. OnpenenuTh JJIUHBI BOJH J¢ BpoWis a-dacTUIBI U TPOTOHA, MPOIIEIAININX OJHHAKOBYIO
YCKOPSIONYIO pa3HOCTh moTeHuanoB U= 1 kB.

3. MoHOBHEpreTHYeCKH  My9dO0K IEKTPOHOB BBICBEUMBACT B IICHTPE YKPaHA JIEKTPOHHO-ITY4EBOH
TpyOKH maTHO pagmycoM =~ 102 cM. TTonk3ysch COOTHOIIEHHEM HEONpeeIeHHOCTEH, HAlTH, BO
CKOJIbKO pa3 HEOIpeAeIeHHOCTh AX KOOPAMWHATHI EKTPOHA Ha HKpaHE B HAIPaBJICHHUH, MEPIICH-
JTUKYJISPHOM OCH TpyOKH, MEHbIIe pa3Mepa I nsaTHa. JnuHy LanekTpoHHO-1Ty4eBoi TpyOKH MPHUHSTH
paBHo# 0,50 M, a yckopsitoriee 35ekTpoH HanpspbkeHue U— paBabiv 20 kB.

4. BonHoBas (yHKLHS, ONMHUCHIBAIONIASl JBM)KCHUE 3JIEKTpPOHA B OCHOBHOM COCTOSIHUM aroma
BOJIOPOJA, HMMEET BUJ

v (r) = Ae-l’/ao'
riae A — HeKoTopas MOCTOsIHHAS; 0o — IepBbId bopoBckuil paguyc. HailTu 1711 OCHOBHOTO COCTOSIHUS
aToMa BOJOpoJa 3HaueHue <F> KylTOHOBCKOI CUJIBL.
5. Ha cKkompkO MPOLIEHTOB YMEHBIIUTCS aKTUBHOCTh M30TONa upuaus 921r 3a Bpemsa t =
15 cyr?
6. Snepnas peaxuus 14N (o, p) 'O BpI3BaHA a-yacTHIlel, 0ONaaBIIell KHHETHYECKOH >Heprueil T,=
4,2 Mb>B. Onpenenutsb TernoBoil 23pPexT 3Toi peakiuu, ecau IPOTOH, BBUICTEBIINUN MO YTIOM 3
= 60° K HaIPAaBJICHUIO JIBI)KEHUS 0-YACTHUIIbI, TOJNYYMJ KHHETHYEeCKyro sHepruto 7 = 2M»B.
7. Monsipuas ternoemkocts Cpucepebpa npu temmepatype 7 = 20 K okazanacs paBHoit 1,65
JIxx/(Mmonb-K). Beruuciauthb o 3HAYEHUIO TETUIOEMKOCTHU XapaKTePUCTUUYECKY IO
temnepatypy ®p. YcnoBue 7 <« Op cUUTATH BBIMOIHEHHBIM.
8. Conporupienue Rikpucramma PbS npu Temmepa Type t1 = 20°C paBuo 10* Owm.
Onpenenuts ero conporuBieHue Rznpu temmneparype t2 = 80°C.
KonTponbHas padota Ne 6.
Bapwuanr 8.

1. DyIeKTpOH B aTOME BOJOPO/Ia HAXOANUTCS HA TPETHEM DHEPreTU4eCKOM ypoBHe. OnpenenuTb
KHHEeTHYecKyto 7, noteHuuanbHyo [1 u noynnyro £ sHepruto anekrpoHa. OTBET BBIPAa3UTh B IEKTPOH
BOJIbTAX.

2. DnekTpoH obOnamaer kKuHeTnuyeckod  sHepruer 7 = 1,02MsB.  Bo CKOJIBKO  pa3s
U3MEHHUTCS JJMHA BOJIHBI J¢ bpoiinsa, ecnum kuHermueckas osHeprusa 1T AIEKTPOHA
YMEHBIINUTCS BABOE?
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3. Cpennee BpeMs ku3HH At aToma B BO30YXJIE€HHOM COCTOSIHMM cocTasiseT okono 1078 c. Ipn
mepexoJe aroMa B HOPMalbHOE  COCTOSHHME  HCIycKaercsi  (OTOH, CpedHss  JJIMHA
BOJIHBL <A> kotoporo paBHa 400 HM. OICHHTH OTHOCUTEIbHYIO MIMPHHY AMAM3IydaeMoii
CIEKTPaJIbHON JIMHUHU, €CIIM HE TIPOUCXOUT YIITUPEHHS TMHUU 32 CUET IPYTUX MPOLIECCOB.

4. DNeKTPOH HAXOAUTCS B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, IPSIMOYTOJIbHOM MOTEHIIUATBHOM
gaiuke mupuHoil €. B kakux Toukax B uHTepBajie 0<X<{ NJIOTHOCTU BEPOSTHOCTH HAXOXKJACHUS
AJIEKTPOHA HAa BTOPOM M TPETHEM DHEPIreTUUYECKUX YPOBHSAX OJMHAKOBBI? BBIUMCINTH MIIOTHOCTH
BEPOSITHOCTH JJIsl OTHX TOYEK. Pemenne nosicHUTh rpauKom.

5. Onpenenuth yncio Nsajgep, pacnmagaronuxcs B TeUeHHue BpeMenn: 1)ty = 1 mMuH;

2)tz =5 cyr, - B paaguoakTUBHOM u3oTone pocdopa 32 P maccoit m = 1 mr.

6. Onpenenuth TeroBbie 3H(PEKTHI CIACTYIONNX PEAKIIIA:

"Li(p,n)Be u °0(d,a) N.
7. Beraucauts (1o [le6aro) yneapHy0 TeIIOEMKOCTh XJIOPUCTOTO HATPUS IMIPU TEMIIEpaType
T = ®p/20. YcnoBue T<<Op cuyuTaTh BBHINOJIHEHHBIM.
8. KakoBo 3Hauenue sneprun @epmMu €F y IEKTPOHOB IMPOBOJAUMOCTH  JIBYXBAJIECHTHOW Meu?
Bripasuts sHepruro @epmu B KOYIAX U JIEKTPOH-BOJIBTAX.
6. Ha mMeTtaumueckyio TJIaCTUHY HaIpaBlieH MOHOXPOMATHYECKU MyYOK CBETa C YaCTOTOU V =
7,3 - 10" T'u. Kpacuas rpanuma Ao ¢otodddexTa 11s JaHHOrO Marepuana paBHa 560 HM.
OnpenenuTb MAKCUMAIBbHYIO CKOPOCTh Umax(pOTOIIEKTPOHOB.
7. ®oton c oHepruen €1 =0,51 MdB mnpu paccesHun HacCBOOOTHOM 3JIEKTPOHE MOTEPSIT
MOJIOBUHY CBOeH »Hepruu.OnpeaesuTh yroj paccesHus < .
8.Ha 3epkanpHyI0 HOBEPXHOCTH MIOMAABI0 S = 6 cM? MajaeT HOPMAILHO MOTOK H3TydeHus d, =
0,8 Bt. OnipenenuTh naBICHUE p U CUJY JaBJIeHHUsT FcBeTa Ha 3Ty MOBEPXHOCTD.

Kontposbnas padota Ne 6.
BapuanT 9.

1. ®otoH BBIOMBAaET M3 aromMa BOJOPOJA, HAXOAALIETOCs B OCHOBHOM COCTOSIHUH, 3JIEKTPOH C
kuHeTH4eckoi aHeprueit 7= 10 3B. Onpenenuts sHepruto € poroHa.
2. Kunernueckast sHeprus T 3IeKTPOHA PaBHA YBOGHHOMY 3HAYEHHIO €r0 SHEPTUH MOKos (2 MoC?
). Beruncnuts qyinHy BostHBI A 1e bpoilsst asist Takoro 3nekTpoHa.
3.Jlng npuOMKEHHOW OLEHKM MHHUMAJIbHOW SHEPruM HJIEKTpPOHAa B aTOME BOAOPOJA MOXKHO
IIPEIOJIOAKHUTE YTO HEOIpeesIeHHOCTh JII pajuyca e 3JeKTpOHHOM OpOUTHI U HEONPENIEIEHHOCTh Ap
UMITYJIbCA p HJIEKTPOHA HAa TAaKOW OpOUTE COOTBETCTBEHHO CBs3aHBI CIEAYIOIUM 00pa3oM- Ae ~ 2
nu Ap «p. Hcnonb3ys 5TH CBA3M, a TaKK€ COOTHOLICHHE HEONPEACICHHOCTEH, ONPEICIINTh
MUHUMAaJIBHOE 3HAYEHUE DHEPTUU 1mdIEKTPOHA B aTOME BOAOPOJA.
4.BonHoBas (QyHKIMS, ONKMCHIBAIOIIAs IBU)KEHUE JIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa BOJIOpO/Jia,
UMeeT BUJ

W(r) - Ae—r/ao,
rae A — HeKoTopas IOCTOSIHHAS; (o — NepBblid bopoBckuil panuyc. Halitu 17151 OCHOBHOIO COCTOSIHUS
aToMa BoZopoJa cpeanee 3HaueHue <[> noreHnuanbHOM 3HEpruu.
5.3 kaxJaoro MWIUIMOHAa aTOMOB pPaJMOAKTHUBHOIO M30TOIA KaXyH CEKyHIy pacnaaaeTrcs
200 atomoB. Onpenenuts nepuon noiypacnana 7' %2 u3oromna.
6. OmnpenenuTh ckopocTd mpoAykToB peaktuu °B (n,a)’Li, mnporekaromeii B pesynbrare
B3aUMO/IEHCTBHUS TEIUIOBBIX HEMTPOHOB € MOKOSALUIUMHUCS siApamMu Oopa.
7. Berancnute o Teopuu Jlebas renoeMkocTs IMHKa Maccoil m= 100 r npu temmeparype
T=10 K. IlpunHaATh 1715 LIMHKA XapaKTepucTuueckyro temneparypy Jebas ©@p =300 K wu
cunuTate ycioBue 7<<Op BBIIOJIHEHHBIM.
8. Ilpssimoe  Hampspkenune U,mpuiioskeHHOe K p-n-liepexonay, paBHo 2 B. Bo ckonbko pa3
BO3pacTeT CHjla TOKa 4epe3 Mepexo, eclii U3MEeHUTh Temiepatypy ot 71= 30

Kpurepun oueHku:
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— 32 MPaBWJILHOE PEIICHUE OJHOM 3a/1a4M CTYIEHT MOJIydaeT aBa Oaa.

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

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

Bropoi cemectp
Bormpock! k 1 pybexHoit arTecTanuu

[TocrynarensHOE NBUKEHUE.

BpamarensHoe nBuxXeHHE.

3aKOHbI TUHAMUKH.

JluHamuKa BpalaTeIbHOTO IBUKEHUSI.

3aKOH BCEMHPHOTO TATOTEHUS.

Cunbl TpeHuUsL.

Pa6ora. MoutHocTh. DHeprusi.

VYcnoBust paBHOBECUS HA HAKJIOHHOM MIJIOCKOCTHU. Phryar.
Jlepopmarust TBEpIOTO TENA.

MexaHuka )KUJIKOCTH U Trasa.

OMnupudeckue (ONbITHbIE). 3aKOHBI UAEaIBHOTO rasa.
OCHOBBI KHHETUYECKOW TEOPUU HJI€ATbHBIX [a30B.
SIBnenne nepeHoca.

BryTpeHnHss sHEprus uaeabHOrO rasa.

TennoeMkocTs.

[IepBoe HayaI0 TEPMOIMHAMHUKH.

Kpyrosoii npouecc (1uxin). Bropoe Hayano TepMoIuHaMUKH.

Bompocsr ko 2 pyOexHOM aTTecTalnuu

3aKOH COXpaHEHHUs AIEKTPUUECKOTO 3apsiaa. BzaumopenictBue 3apsaos.

DnekTpuyeckoe noJie. HanpspkeHHOCTh 3JIEKTPUYECKOTO MOJIA.
Pabota. [lorennman n HanpsHKEHUE.

DIIEKTPOEMKOCTh. [I0CKHil KOHaEHCATOP.

[IpoBOTHUKHN U U30JATOPHI (AUIIEKTPUKH) B AIEKTPUUECKOM IIOJIE.
CerHeTosneKTpHKY.

[Tpe303mexTpuueckuii 3P QexT.

Cuiia 1 JIOTHOCTH TOKA.

Toxk B MeTajuiax u cruiaBax.

Tox B aneKTpoauTax.

Tok B raszax.

DIEKTPUYECKUN TOK B BAKyyMe.

TepmoanekTpudeckue BJICHUS U X TPUMEHEHUS.
MarsnuTHO€ NOJIe ¥ €ro XapaKTepUCTUKH.

3akoH Amrepa.

JleficTBMEe MarHUTHOTO TOJISI HA IBVOXKYIIMICS 3aps.

PaGora o nepemenieHnto MPOBOJHUKA C TOKOM B MArHUTHOM TIOJIE.
DneKTpoMarHuTHas MHAYKIus. CaMOUHIYKIHS.

MaruuTHbIE CBOMCTBA BEILIECTBA.

I"apmonnueckue koaebaHusl.

MexaHnyeckue rapMOHUUYECKUEe KOoIeOaHusl.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

CB0OOIHBIE 3aTyXalOIIUE U BBIHYKJICHHBIE KOJIEOaHUS.
MexaHn4ecKkue 1 AIeKTPOMAarHUTHHIE BOJIHBI.
PacnipocTpaneHue MexaHMUECKHX BOJIH B YIIPYTUX CPEAAX.
VYpaBHenue Oerymiei BoiHbl. @a30Bas CKOPOCTb.

3BYK.
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39. Undpa3Byk u ynbTpa3ByK.
40. DAeKTPOMAarHUTHBIE BOJHBIL.
41. OcHOBHBIE CTIOCOOBI MOJIYYSHHS U TIPUMEHEHUE SJIEKTPOMATHUTHBIX BOJIH.

RoOoo~Noa~wNE

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

RBPBoOoo~NoOR~wNE

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

Tperuit cemectp
Bormpocs! x 1 pybexxHOU aTTecTanuu

Onruka.

dotomeTpus.

OCHOBBI T€OMETPUYECKON ONITHUKH.
BousiHOBBIE CBOMCTBA CBETA.
WuTepdepenius ceera.

Judpakuus cera.

B3anMoieiicTBrE 371€KTPOMArHUTHBIX BOJIH C BEIIIECTBOM.
[Tornomenue ceera.

[Tongpuszanus ceera.

3akonbsl Maimoca u bprocrepa.

JIBOIHOE JIydenpeioMIICHUE.

Tennosoe uznyuenne. 3akon Kupxroda.
3akon Credana-bonsivmana. 3akod Buna.
®opmyna Penes-/Ixunca n [1nanka.
doTtorddexr.

3akoHbI BHENTHETO (hoTodPdeKTa.
JlaBiieHue cpera.

I'unotesa ne bpoiins.
KopnyckynsipHO-BOTHOBOH Ayaln3M 3J€KTPOMArHUTHOTO U3YyYEHUS U YACTHIL BEIECTBA.
[Tpunnun HeonpenenennocTH I eizendepra.
BonnoBas pyHkims.

VYpasuenue [Ipeaunrapa.

Bompocsr ko 2 pyOexHOM aTTecTaluu

Mopenu aroma Tomcona u Pesepdopna.

[Toctynatet bopa.

CrexTp u3ay4yeHus: aroMa BOJOPOaa.

DNEKTPOH B BOJOPOJONOA0OHOM aTOME.

KBanTOBBIE UncCHa.

®epmuonsl U 6030HbL [Tpunnun [aymnu.

Pacnpenenenue 3nekTpoHOB B aTrome 10 cocTosiHUIO. [lepronnueckas cucrema 3J1€MEHTOB.
PentrenoBckue cnekTpsl.

Monexyinbl. HekoTopble onTuuecKkre CBOMCTBA MOJIEKYI.
OnTHyeckre KBaHTOBbIE reHeparopsl. (Jlazepsr).

Cocras saep aTOMOB.

B3anmMojielicTBre HYKIOHOB M MIOHSATHE O SIACPHBIX CHUJIAX.
JledekT Macchl U P2HEPTHsl CBSI3U SApa. Y CTOMYHUBOCTD SIJIEp.
PannoakTuBHOCTB.

3aKOH paIMOAKTUBHOTO paCIa/ia.

[IpaBusio cmemieHus Ipu paguoaKTUBHOM pacnae.
OCHOBHBIE TUIIBI SJIEPHBIX PEAKIUN.

Peakuus nenenus Tsoxensix saep. Llennas snepHas peakusi.
TepmosinepHas peakuust (peakiusi CHHTE3a sJIep).
DNIeMEHTApPHBIE YACTULIBI.
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UYeTBepThlii ceMecTp.
Bormpock! k 1 pybexHoit arTecTanuu

AKOHBI TeOMETpUYeCcKOi onTUKH. [IoHOE OTpakeHue cBeTa.

3epkana. Tonkue aun3bl. DOpMyna JUH3bI

®orometpus. OCHOBHbIE POTOMETPUUECKHE BEIMUMHBI U UX €IUHULIBL.
SBnenue untepdepenuu ceera. MuTepdepennns B ToHKHX mieHkax. Koabia HeroToHa.
SBnenue mudpakuuu. [Ipuanun [olirenca - Openens

Merton 30u @penens. Audpaxius OpeHents.

Hudpaxun Opaynrodepa Ha 0JHOH menn 1 Ha TU(HPAKIUOHHON PEIIeTKH.
Judpaxiusi peHTTeHOBCKHX JIy4el Ha KPUCTaLIaX.

[Tongpuzanus ceera. [lomsgpruzaTopsl U AaHATU3ATOPHI.

0. AHanu3 MOJISIPU30BAaHHOTO CBETA. BpaleHne miocKoCTH MOJISPU3aIHH.

1. SIBnenue nucnepcuu cBera.

12. TTornomenue cBeta.

13. Dddexr Homrepa.

14. Dpdext BaBunona - YepeHkona.

15. TerutoBoe U3MyUeHUE

16. 3aKOHBI PaBHOBECHOTO TEIUIOBOTO U3ITYYCHUSI.

17. T'unore3a Ilnanka. ®opmyna [Tnanka

18. KBaHT u3imydeHus. DHEPTUsl KBAHTA U3ITYUCHHUS.

19. ®orosnexrpuueckuii 3 dext. 3akoHsl CTONETOBA.

20. YpaBHenue DiHIITeHHA U BHENTHEro Goro3addexTa.

RBPB©ooo~NoO WD E

Bomnpocs ko 2 pyOexxHOM aTTecTanuu

. Macca u ummynbsc gotona. [laBneHue crera.

. Db dext Komnrona.

. Bonna ge- bpoitns.

. CooTHoOIIICHHS HEeopeaeIeHHOCTe. BomHoBas hyHKITHS.

. YpaBuenue [Ipeaunrepa.

. Ypasnenue lllpeaunrepa i cTallMOHAPHBIX COCTOSIHUM.

. TyaHenbHbINH 2D PEKT.

. IToTeHIMaNBbHBIN AUK.

. JINHEMHBII rapMOHUYECKUMN OCILIMILIATOP.

10. JIBOMCTBEHHOCTh IPEICTABICHUN O pUpoie cBeTa. KopiycKyisipHO- BOJIHOBOH JyaJIU3M.
Mogenb aroma Tomcona u Pesepdopna.

1 1JIuneiiuaTeie cekTpbl aToMoB. CHEKTp aToMa BOAOPOIA.

12. OnbiTel @panka u ['epua.

13. MarHuTHBII MOMEHT 3JIEKTPOHA.

14. Ipunnun [Taynu. Dnekrponnsie 06ono4ku. [lepuoanueckas cucreMa 3JIeMEHTOB

Menneneesa.

15. CnekTpbl MHOTO2JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUYECKUE PEHTIEHOBCKHE, CIIEKTPHI.

16. 3akon Mo3nu. Boopoonoao6Hblie CEKTPHI.

17. Ilpupoaa xuMuueCcKou CBsI3U. MONEKYISAPHBIE CIIEKTPHI.

19. EcrtecTBeHHas palMOaKTUBHOCTh. 3aKOH PaJM0aKTUBHOTO pacraja.

20. Cocras aapa. HykioHsl. 3apsg 1 MaccoBO€ YUCIIO siApa. DHEPTUU U CBA3U sIApa.

21. U3otomnsbl, MIckyccTBEeHHBIE MTpEeBpallleHus saep.a- u B-pacnana, y-uznyuyenue. SnepHeie

peaxkuuu.

22. O0osioyeuHas U KareJbHast MOJIEIH Spa.

23. Jlenenwne siaep. Llennas peakius. SlaepHble peakiiuy Ha TEMJIOBBIX U OBICTPHIX HEUTPOHAX.

Peakmus cunTesa, mpobiema yrnpaBiaseMOro TEpMOsIEPHOTO CUHTE3a.

O 00 1O\ B WK —
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24. dynnameHTanbHbIC B3aumoeiicTBus. Kitiaccuukanys 31eMeHTapHbIX YaCTHII.

25. B3aumoeiicTBrE 311€MEHTApHBIX YaCTHUI] U 3aKOHbBI COXpaHeHUs. YacTHUIIbl M aHTUYACTULIBI.
26. bapuonsl u Me30HbI. Pe3onancsl Kocmuueckue nyuu.

27. ®yngamMeHTaNIbHbIEC YaCTHUIIBI. YaCTUIBI-yYaCTHUKH U YaCTULBI-TIEPEHOCUUKH
B3aUMOJECHCTBUM.

Kpurepun onenku:

- eciu BoInosiHeHo 100% 3ananus, To cTyAeHT nouryyaeT 20 6amios;
- €CJIU BBINOJHEHO 75% 3afaHusl, TO CTYJIEHT nojy4aer 15 6anos;
- eciu BeInosHEeHO 50% 3amanust, To CTyIeHT noiay4aer 10 6ansos;
- €CJIM BBITIOJTHEHO 25% 3aaHusl, TO CTY/ICHT MoJIydaeT 5 0asios;

- €CJIM BBITIOJIHEHO MeHee 25%3amanus, To CTyIeHT noiaydaeT () 6amios.
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Ilpunosxcenue 3

33‘IETHO-3K3aMeHaHI/IOHHLIe OMjIeThI

MUMHHCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHu akagemuka M. /1. MuiuoHIumkoBa

DK3AMEHALMOHHBIN BUJIET Ne 1
mucturmuHa: «duzukay (1 u3 3)
1. Onucanue nBukeHus Tei. TpaekTopus, HepeMelleHUe U IPOAEHHBIN MyTh.
2. YpaBuenue Ban-nep-Baanbca 15 peajibHbIX Ta30B.
3. Beruucnuth pabotTy, coBepliaeMyro Ha IyTd s = 12 M CcHJIO, paBHOMEPHO BO3pacTarollel C
MIPOMJEHHBIM paccTOsIHUEM, eciiu B Havaiie yTH cwiia F(0) = 10 H, B konue nmytu F(s) = 46 H.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFVO OEPASOBA\;}HI/IH POCCHVICISOVI DOEJNEPALINN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 2
mucruruHa: «duzukay (1 u3 3)

1. CkopocTh, YCKOpEHHE.
2. M3otepmbr Ban-aep-Baanbca. XXunkas u razoo6pasznas ¢asel. Haceimennsiii nap. Kputnueckas

TeMIieparypa.
3. Kamens OporieH BBepx moj yriaom o = 60° k miiockocTu ropu3oHTa. Kunetndeckas sHEprust KaMHs

B HayaJbHbI MOMEHT To =20 JIx. Onpenenuts kuHeTn4eckyto T u noTeHuuanbHyo U S3HEpruv KaMmHs

B BBICIIEH TOUKE €r0 TPAeKTOPHH.

Ycnaxuen P.T.

3aBenyomuii kagenpoi

MUHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

3K3AMEHAL{HOHHLII>1 BUJET Ne 3
muciurnHa: «@usnkay (1 u3 3)
1. YrioBbie CKOPOCTh U YCKOPEHHUE U UX CBSA3b C COOTBETCTBYIOLUIUMU JTMHEHHBIMU XapaKTEPUCTUKAMH.
2. 3akoH MakcBenia A pacnpeneNieHuss MOJIEKYT HAEaJbHOTO Ta3a MO CKOPOCTSIM M DHEPIrHsM

TEILUIOBOI'O JBUKEHHUS.
3. Konpkobexen maccoit my = 60 Kr, cTos Ha JIbAy, OPOCHI SAPO MAaccOi mz = 5 KT U BCJEICTBUE

OTIa4M MOKATHJICS Ha3aJ CO CKOpOCThI0 L1 = 1 m/c. OmpenenuTh paboTy A, COBepLIaEMYIO MPH
OpocaHuM sIpa.

Ycnaxuen P.T.

3aBenyromuii kagenpon

MUMHHCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHUNSI POCCHﬁCIfOPI OEJIEPALINNU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa

DK3AMEHALMOHHBIIN BUIET Ne 4

nuctuuminHa: «duszukay (1 u3 3)
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1. lpunuun naepuuu [Manunes. MHepumanbHble CUCTEMBI OTCUETA.

2. XapakTepHbIe CKOPOCTH MOJIEKYIL.

3. IBa rpy3a Mmaccamu my = 10 kxr 1 mz = 15 Kr nmoABemIeHb! Ha HUTIX ATUHON | = 2 M Tak, 4TO rpy3sl
COTPHUKACAIOTCS MKy cO00i. MeHbIui rpy3 ObLI OTKJIOHEH Ha yroJi o = 60° u BeimymieH. Ha kakyro
BBICOTY h momHUMYTCs 00a Tpy3a nocie yaapa? Yaap rpy30B CUUTATh HEYIIPYTHM.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 5
mucturmuHa: «duzukay (1 u3 3)

1. Bropoit 3akon HeroroHa. Mexannueckue cuibl. [Ipumepsl 1 cBOKWCTBAa MEXaHWYECKUX CHJI: CHJIA
TSKECTH U BEC, CHJIA YIIPYTOCTH, CUJIa TPEHUS, CUJIA CONTPOTUBIIEHHS CPEJIbI.

2. Omnsit lTepHa mo mpoBepke pacnpeaenenus Makcsenia.

3. [TpousBoas KyOHKH JIbJa, XOJOIMIIBHUK 3a0pajl U3 MOPO3UIBHON KaMephl ¢ TeMriepaTypoii -12°C
KoJIM4uecTBO Teryia, paBHoe 177 x/x. XonomuneHbiit kodddumument m’ = 5,7, B KoMHaTe
nojepxkuBaercs temneparypa 26°C. Haittu KII[ yctaHOBKM 1 onipeienuTh, Kakoe KOJIMYECTBO TEIIa
nepelaHo B KOMHATy, M Kakyio paboTy HaJ0 3aTpaTUTh sl (YHKIMOHUPOBAHUS XOJOIUIbHHKA.
CpaBHuth xonoauibHbIN Kodpdument u KIIJl ¢ aHanmornyHsIMU BeTUYMHAMU JUTSI XOJIOAMIIBHUKA
KapHno, paboTaromiero Mexay TeMH K€ TeMIIEpaTypaMH.

3aBenyromuii Ycnaxues P.T.

MUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHMS POCCHPTCISOPI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

DK3aMeHanoOHHbBIA Omtet Ne 6
mucrturuHa: «dusukay (1 u3 3)

1. 3akoH coxpaHeHus umiynbca. LlenTp macc.

2. 3axkoH bonbliMana 15 pacnpeeneHus YaCTHUIl BO BHEIIHEM ITOTEHLIUAILHOM TOJIE.

3. Tonkwuii crepxkenp AnuHo 1 = 50 cm u maccoit m = 400 r BpaiiaeTcs ¢ yrioBbIM YCKOPEHHEM € = 3
pan/c? OoKOJIO Ocu, TPOXOAAIIEH Yepes cepeluHy CTEp:KHS MHepIeHAUKYISpHO K €ro JjHHe.
OnpenenuTh Bpamaromui MoMeHT M.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMeHH akagemuka M. JI. MumnnoHmmkoBa

DOK3AMEHALMOHHBIN BUJIET Ne 7
nucuumuinHa: «duszukay (1 u3 3)
1. Ilpunuun oTHOCUTENBHOCTHU ["anumest.
2. Pacnipenenenue Makcemia-bosnbimana.
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3. OOpy4, OTHOPOTHBIN TUCK U OJHOPOHBIN AP CKATHIBAIOTCS 0€3 MPOCKaIb3bIBAHUS C HAKIIOHHOM
IJIOCKOCTH BBICOTOM h = 1 M. Macchl BcexX Tell U BX pajgnychl paBHbI. KakOBbl KOHEUHBIE CKOPOCTH

Tea?

Ycnaxues P.T.

3asenyromuii kagenpoi

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIITUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
mucturmuHa: «duzukay (1 u3 3)

1. Pabora u sneprus. Kunernueckas sueprust. MomHocTb.
2. CpenHue SHEpruu KBaHTOBBIX OCILMIUISTOpPAa M POTaTOpa. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKUX

peakumii OT TeMIepaTypsl.

3. Ban maccoit m = 100 Kr 1 paguycoM r = 5 cM BpamaeTcs ¢ yactotoi v = 8 ¢t K nununapudeckoit
ITOBEPXHOCTH BaJla MPHUKAJIU TOPMO3HYIO KoJIoaKy ¢ cuio N = 40 H, nox nelictBueM KOTOpOM Bal
octaHoBuiIcs yepes BpeMsd t = 10 c. Onpenenuts k03)PUIIMEHT TpEeHus.

3aBenyromuii kadenpoii Ycenaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHNSI POCCI/H7ICI§OI71 DEJIEPALI
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

DK3aMeHannoHHbIA omet Ne 9
mucnuiuinHa: «Pusukay (1 u3 3)

1. IloTeHunanbHas sHeprus. [loTeHIManbHOE TOJIE CHIL.
2. SlBmenus mnepeHoca B TEPMOJAMHAMUYECKH HEOJHOPOJHBIX cHucTeMax. KuHernueckas Teopus

nepeHoca.
3. OnpesenuTh KUHETUYECKYIO SHEpPruio T pelsTHBMCTCKON yacTHIpl (B €AMHHUIAX MC?), €ClH ee

UMITYJIBC p = mC.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MumoHIIMKoBa

DK3AMEHALMOHHBIN BUJIET Ne 10
muctumrHa: «Pusukay (1 u3 3)

1. 3aKOH cOXpaHEHUs SHEPIHUH.

2. Iuddysus. Bsazkocts. TennonpoBoIHOCTb.
3. Pakera aBMXeTCs OTHOCUTENBHO 3eMIIU €O CKOPOCThIO L = 0,6 c. Bo CKOJIbKO pa3 3aMeauTCs X0

BPEMCHHU B PpAKETEC C TOYKH 3PpCHUA 3EMHOT'O Ha6n}0naTen51.

3aBenyromuii kadenpoii Yenaxkues P.T.
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MI/IHI/ICTEPCTEEO HAYKU U BI)ICIHEI"Q OBPASOBAVHI/IH POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 11
nucuumuinHa: «duszukay (1 u3 3)

1. YcnoBust paBHOBECHS MEXaHUYECKON CUCTEMBI.

2. BpoyHOBCKOE /IBH)KEHUE.
3. IIbuMHKH, B3BEIIEHHBIE B BO3AyXe, UMeI0T Maccy m = 1078 r. Bo ckombko pa3 yMeHbIIMTCS HX

KOHIICHTpanus h npu yBenndeHur BeicoThl Ha Ah = 10 Mm? Temneparypa Bozayxa T =300 K.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOBAéHI/IH POCCHIZCISOI?I DEJJEPAIIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuummoHImmuKoBa

DK3AMEHALMOHHBIN BUJET Ne 12
JUCLUITINHA: «DU3UKA» (1 U3 3)

1. MomeHT mMmynbca, MOMEHT CWJIbl. 3aKOH COXpPaHEHHs MOMEHTa HMITyibca. CBs3b 3aKOHOB

COXPAaHEHHUS C CAMMETpPHUEN CUCTEMBI.
2. Kpyrossie npoueccel 1 KIT/I rerutoBbix mammH. [ukin Kapho.
3. Onpenenuth NaBieHUE P UIEATBLHOTO ra3a MpH ABYX 3HaUEHUsAX Temmneparypsl raza: a) T =3 Ku

6) T = 1 kK. Konnenrpanus momnexyn raza n = 10 cm,

3aBenyromuii kadenpoii Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIMKOBA

9K3AMEHAL{HOHHLH>1 BUJIET Ne 13
mucrturuHa: «dusukay (1 u3 3)

1. 3akoH BceMupHOTo TAroteHus. 3akoHsl Kemiepa. ['paBUTalIMOHHBIE CUIIBI.

2. Jlsuratens BHYTPEHHETO CTOPAHUSI.
3. I'a3, 3anumaBmmii oobeM V = 12 1 nmox naBnenuem p = 100 kIla, ObuT M300apHO HArpeT OT

temreparypsl T1 = 300 K 1o Temnepatypst T2 =400 K. Onpenenuts paboTy A paciuivpeHus rasa.

3aBexyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCHPTCISOFI OEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 14
muctumnHa: «Pusukay (1 u3 3)

1. IlpuHnun skBHBaJeHTHOCTH Macc. IloreHiman rpaBuTanmonHoro mnois. Ilepas u BTOpas

KOCMUYECKUE CKOPOCTH.

2. TennoBas MamnHa, onTuMu3upoBanHas He 1o KI1/I, a mo BbIX0/1HOM MOIITHOCTH.

3. Ckonbko moHaNOOUTCS HEPTH, YTOOBI MOKPHITH IJIEHKOH BCIO BOJHYIO HMOBEPXHOCTb 3eMin?

Tonmuna ruienku d paBHa 20 MOJEKYISApHBIM CIOSIM, cpenHss MosspHas macca Hedptu p = 1000
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KI/MOJIb, TIOTHOCTH HedT p = 800 kr/m°. Pamuyc 3emmu Re = 6400 kM, OKeaHbl 3aHUMAIOT 2/3
IUIOIIA M TIOBEPXHOCTH 3eMid. [lJis MpOCTOTHI CYMTATh, YTO MOJEKYNIbl HepTH HMET (popmy

KyOHKOB.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHHCTEPCTI%O HAYKU U BBICHIEFQ OEPA3OBA:HI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImuKoBa

DKk3aMeHanMoHHbIHA omiteT Ne 15
mucturuHa: «duzukay (1 u3 3)

1. OnbiT Maiikenbcona - Mopiu.
2. Bropoe Havano TepMOJMHAMUKU. DHTPOIHS U €€ CTATUCTUYECKUI CMBICIL.
3. Bo3nyx, 3anumasmuii oo0bem Vi = 10 1 mpu gaBnennu p1 = 100 kIla, Obu1 amuabaTHuecku cxaT 10

obwvema V2 = 1 1. OnpenenuTs AaBlI€HUE P2 TIOCTIE CKATHS.

Ycnaxuesn P.T.

3aBenyromuii kadenpoii

MUHUCTEPCTBO HAYKH U BBICILEI'O OBPA30OBAHN S POCCUIMCKON ®EJEPAITN
I'PO3HEHCKUNI TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUN YHUBEPCUTET
UMeHH akajemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 16
mucrurmuHa: «dusukay (1 u3 3)

1. IlpeoOpazoBanus ["anunes u Jlopenna.
2. OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOW TEOPUU UICATBHBIX T'a30B.

3. B pe3ynbTaTe KpyroBoro mnpoiiecca ra3 copepiimi padoty A = 1 JIk u mepeaan oXJIaauTelno TEMIoTy
Q2 =4,2 JIxx. Onpenenuth Tepmuaeckuiit KIT/] 1 mukia.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHNS POCCI/IP'ICI§OI>'I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MuimmoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJET Ne 17
mucrurmuHa: «dusukay (1 u3 3)

1. OcHoBHBIE SQ)(I)CKTBI TCOPHUU OTHOCHUTCIIBHOCTU: 3aMCIJICHUC BPCMCHHU, COKpPAIICHUC [JIMHBI,

OTHOCHUTCIIbBHOCTb OJHOBPEMCHHOCTHU COOBITHH.

2. BriBog ypaBHenus Kianelipona - Menaeneesa.
3. I'a3 coBepmaer nukn Kaprno. Temneparypa oxnagurens T2 = 280 K. Bo ckonbko pa3 yBenuuurcs

KIIJI nukna, ecau reMneparypa HarpeBatens noseicures ot T1 =400 K o T1' = 600 K?

3aBenyromuii kadenpoi Ycnaxues P.T.

MUMHHCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHMSI POCCHPICISOPI SGEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHH akagemuka M. JI. MumnoHmuKkoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 18
nucuuiuinHa: «Puzukay (1 u3 3)

1. Cnoxxenue ckopocteit B CTO. Abeppariusi.

2. MonexkynsapHO-KMHETHYECKOE TOJIKOBaHNE a0COIIOTHOM TeMIIEpaTyphI.

3. Touka HauMHAET ABMKEHUE 10 OKpYXHOCTU paanycoM R = 10 m. IIpoiineHHsIil €10 myTh 3aBUCUT
OT BpeMeHH Mo 3akoHy s = At + Bt3, rne A = 8 m/c, B = 1 m/c®. Onpenenuts ckopocTh 1 MOJTHOE

YCKOpPEHHUE TOUKU B MOMEHT t = 2cC.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DEJJEPAIIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 19
mucturmuHa: «duzukay (1 u3 3)

1. PenaATUBUCTCKUE BBIPAKEHUS U1 UMIYJIbCAa M KMHETUYECKON »HEpruu. B3anMocBs3b Macchl U

SHEPTUH.
2. NBotepmuueckuii, N300apHBIA U H30XOPHBIH MPOLIECCHI.
3. Mstg maccoit m = 0,2 Kr moj AeicTBUEM yaapa IpHoOpeTaeT CKOpocTh L = 15 M/c. JInmuTenbHOCTD

yaapa At = 0,02 ¢. Onpenenuts cpeanee 3nadeHue (F) cuibr yaapa.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJIEPALIMU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKW YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
mucruruHa: «dusukay (1 u3 3)

1. ypaBHCHI/Ie JUHAMHKWU BpallaTCJIbHOI'0 ABMXKCHHA TBEPAOIo TCJIa OTHOCHUTEIIBHO HCHO,I[BPI)KHOﬁ

OCH.

2. AnnaGaTHBIN Tporiecc.
3. Pakera maccoii m = 1 T MOJHUMAETCA C MOBEPXHOCTH 3E€MJIU BEPTUKAILHO BBEPX C YCKOPEHUEM A =

2g. CkopocTh cTpyu razoB u3 comia v = 1200 M/c. Haiitu pacxoa Qm roprodero B eIMHHILY BPEMEHHU.

Ycnaxues P.T.

3aBexyromuii kadenpoii

MUHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHM:I POCCHPTCISOFI OEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBINA BUJET Ne 21
muctumnHa: «Pusukay (1 u3 3)

1. MoMeHT nHepLIUH.
2. Hucrno creneneit cBoO0AbI. 3aKOH PaBHOPACTIPE/IEICHHUS SHEPTUH 110 CTENEHSIM CBOOOIBI.

3. OHpC,Z[CJ'II/ITB HUMITYJIBC CHUCTCMbBI H3 2-x TCJI, ABUXYIIUXCA BO B3aWMMHO IMCPIICHAUKYISAPHBIX
HaIIpaBJICHUAX CO CKOPOCTAMMU L1 = 3Mm/cuvz=4 M/C; MAaccChl TeI my = Mz = 1 KT.
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Ycnaxuesn P.T.

3asenyromuii kageapoi

MI/IHI/ICTEPCTEEO HAYKU U BI)ICIHEI"Q OBPASOBAVHI/IH POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

ODK3AMEHAIIMOHHBIN BUJIET Ne 22
mucuuminza: «®@usuka» (1 u3 3)

1. Teopema llteitnepa.

2. KonmuectBo TemnoThl. TemioeMKoCTb.
3. Camonet onmuceiBaeT netiato Hecreposa paguycom R = 200 m. Bo ckonbko pa3 cuna F, ¢ koTopoit

JIETYMK JTABUT HA CHJICHHE B HWKHEH TOUYKE, OOJIBIIE TSKECTH P jeTunka, eciiu CKOpoCTh caMoJjieTa v
=100 m/c.

3aBenyromuii kadenpoii Ycnaxkuesn P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFVO OEPASOBA\;}HI/IH POCCHIZCISOI?I DEJIEPAIIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akajemuka M. JI. MUUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 23
mucrturuHa: «@usnkay (1 u3 3)

1. Kunetnueckasi sHEprus Bpallaronierocs Tenia.

2. [lepBoe HauanO TEPMOJMHAMUKH.
3. Teno 6poreHo co ckopocThio Lo = 10 M/c moa yriom o = 30° k ropu3oHTy. HaliTi paanyc KpuBU3HBI

yepest=1c.

Ycnaxkuen P.T.

3aBenyromuii kadenpoii

MUHUCTEPCTBO HAYKM U BBICIIET'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. JI. MumMoHIIMKoBa

9K3AMEHAL{HOHHLH>1 BUJIET Ne 24
mucrturuHa: «dusukay (1 u3 3)

1. HeI/IHCpI_[I/IaJIBHBIC cucteMbl oTcuera. CHIIBI HHCPpUOUM.

2. PaboTa naeanbHOTO ra3a B pa3IMYHbIX MPOIIECccax.
3. OnpenenuTs MOJIHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOUKH, HaXoAsIIeicss Ha 000/€e KoJyeca, paanyc

KOTOpOro paseH R = 0,5 M. YpaBHeHue BpaieHus kojeca umeer Bua ¢ = At + Bt®, rie A =2 pan/c, B
=0,5 paI[/CS.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa

DK3AMEHALIMOHHBIN BUJIET Ne 25
nuctuumnHa: «duszukay (1 u3 3)
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1. LlentpoOesxHas cuia.
2. OCHOBHBIE TIOJIOKEHHUS MOJICKYIAPHO-KMHETUIECKOW TEOPHH UACATbHBIX Ta30B.
3. Ilo npsmonuneliHomy mocce ACD ener maminHa, KOTOpO HEOOXOIMMO 3a KpaTdailliee BpeMms
noOpatbes U3 MyHKTa A B TyHKT B, pacrosioxkeHHbIN B mosie Ha pacctossHuu | = 500 M oT noporu (puc.
a). VI3BeCTHO, 4TO CKOPOCTH MAIIMHBI TI0 TOJIIO B N = 2 pa3a MEHbIIE CKOPOCTH MAIIMHBI 110 mocce. Ha
KaKOM paccTosiHuM s OT Touku D crnenyer cBepHyTs ¢ mocce? [IpoananusupoBarhb posb paccTosiHus L

Mexay nyHktamu A u D, nexxaiumu Ha mocce.

a) b)
A C D A D
i . s ."\\ L
\\\ B S \“ B
3aBenyromuii kadenpoii Ycenaxues P.T.

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHN S POCCUIMCKON OEJEPAITN
I'PO3HEHCKUI TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUN YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 26
mucrturmuHa: «dusukay (1 u3 3)

1. Cuna Kopuosuca.
2. N3oTepmudeckuii, 1300apHBIH U N30XOPHBIN MPOIECCHI. AMabaTHBIN MPOIIECC.

3. 3a 3,5 yaca BO3AyIIHBIM mIap cHECIo Ha s1 = 21,5 kM K ceBepy, 3ateM Ha s2 = 9,7 KM K BOCTOKY,
MPUYEM BBICOTA €TO MO IheMa yBeanurmiach Ha h = 2,88 kM. Haiitu: 1) BenmuunHy BeKTOpa €ro cpeaHei

CKOPOCTH | 2) yroJ 3 BEKTOpa CpeAHE CKOPOCTH ¢ TOPU3OHTAIBLHOM MI0CKOCTHIO.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMWHUCTEPCTBO HAYKU U BBICILEI'O OBPA3OBAHNMSL POCCI/II7ICI§OI7I OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MuimoHIMKoBa

3K3AMEHAL{HOHHLII>1 BUJIET Ne 27
mucrurmuHa: «dusukay (1 u3 3)

1. DnemenTsl MEXaHUKHN ynpyrux tei. 3akoH [lackans. 3akon Apxumena.

2. IlepBoe Hayano TEPMOJAUHAMUKH.
3. JIBusKeHue TOUKH 110 TIPsAMOHA 3a/1aH0 ypaBHeHHeM X = 2t — 0,5t2. OnpeenuTs CpPeHIO MyTEBYI0

CKOPOCTb Ucp TOUKU B MHTEPBAJIE BpeMeHU oT t1 =1 c not2 =3 c.

3aBenyromuii kadenpoi Ycnaxues P.T.

MUMHHCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOPI GEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa
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DK3AMEHAIIMOHHBIN BUJIET Ne 28
nucuuiuinHa: «Puzukay (1 u3 3)

1. YpaBHEHME HENTPEPHIBHOCTH.

2. BpoyHOBCKO€ JBHKEHHE.

3. K HuTH nojBenieH rpy3 Macco m = 2 kr. HaliTu cuity HanpsbKeHUs: HUTH, €CJIM HUTh € Tpy3oM 1)
IIOJHAMATh C YCKOPEHHEM a = 3 M/c?, 2) OIIycKaTh C TEM Ke YCKOPEHHEM.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/I${ POCCI/H71CI§OI71 OEJIEPAILINN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 29
mucturmuHa: «duzukay (1 u3 3)

1. YpaBuenue bepnymin.
2. Kpyrossie npoueccel u KIIJ] Ternosrix mammms. [ukn Kapho.
3. UeMy paBHa KuHeTHYecKas >Hepruss W MOJEKYyJ JIBYXaTOMHOIO ra3a, 3aKJIOYEHHOTO B COCYH

00beMoM V = 2 11 1 HaxOIAIIEerocs Mo gaBjaeHuem p = 1,5 -10° IMa.

3aBenyromuii kadenpoii Ycenaxmues P.T.
MMHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHHS POCCUIMCKON ®EJEPALIMN
I'PO3HEHCKUI TOCYJAPCTBEHHBIN HE®TSHOM TEXHUYECKUN YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

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

1. JIBmxkeHue Teina B Cpele C CONPOTUBICHUEM: YpAaBHEHHS ABWKEHUSA, 4uCIO0 PeifHoubaca,
KO3 PUITMEHT CONPOTHUBIICHUS.

2. Bropoe Hayajao TepMOJIUHAMUKU. DHTPOIIUS U €€ CTATUCTUYECKUA CMBICII.

3. B cocyne oosemom V = 0,01 m° npu Temneparype T = 280 K comepikurcs cMech ra30B — a30Ta
Maccoil my = 7 r ¥ BoJiopoia Maccoit my = 1 r. OnpenenuTh AaBJICHUE CMECH T'a30B.

3aBenyomuii kagenpoi Ycnaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. JI. MuimmoHIMKoBa

3AUETHBIU BUJIET Ne 1
mucruruHa: «dusukay (2 u3 3)

1. DnemenTapHbIi anekTpuueckuii 3apsa. 3akoH KynoHa. 3aKoH coXpaHEHUs 3IEKTPHUUECKOTo 3apsia.
2. CompoTHuBJIEHHE M TPOBOAMMOCTb. 3akoH OMa Juis OJHOPOJHOTO YYacTKa JIMHEHHOW Lemu.
Huddepenunansras popma 3akoHa Oma.

3. 3amava. KBazgparHas mpoBoJIOUHAsl paMKa pacrosio’keHa B OJHOM INIOCKOCTH C AJTMHHBIM IPSIMBbIM
IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI NapajiesibHbI IpoBoay. I1o paMke 1 MPOBOIY TEKYT OJIMHAKOBBIE
toku | =1 kA. Onpenenuts cuny F , neiicteyromryro na pamky, ecim 6mmskaiinias k mpoBojLy CTOpoHa
PaMKH HaXxOJMUTCS Ha PACCTOSIHUU, PABHOM €€ JJTHHE.

3aBenyrouuii kadeapoit VYenaxues P.T.

59



MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFQ OBPASOBAVHI/IH POCCI/IIZCISOIZ DEJIEPALI
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEO®TAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

3AYETHBIU BUJIET Ne 2
mucturuHa: «duzukay (2 uz 3)

1. TloTok BekTOpa HAMpPsHKEHHOCTH 3JeKTpuyeckoro mojisi. Teopema Octporpanckoro-I'aycca mss
HaNPSHKEHHOCTH IIEKTPUIECKOTO 1Mo B Bakyyme. [Ipumenenuns Teopemsr Octporpazckoro-I'aycca k
pacdeTy noJieu 3apsKEHHBIX TEIlL.

2. TennoBoe xaelictBue Toka. PaboTa 1 MOIIHOCTH AnekTpuyeckoro Toka. {uddepenunansuas popma
3akoHa J[xoynsa-JIeHna.

3. 3agaua. 3apsKeHHas yacTuIa, obajgaromas ckopocTeio V =2-10° m/c, BieTena B 0JHOPOIHOE
nose ¢ uaaykiuei B = 0.52 T Haiitu otHomenue Q / m 3apsia 4acTHIBI K €€ Macce, €CIIM 4acTUIa

onucana ayry okpyxHoctu paguycom R =4 cm. Ilo 3TOMy OTHOIIEHHIO ONpENETUTh, KaKas 3TO

YacTULA.
3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHNSI POCCI/H7ICI§OVI DOEJIEPALIA
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSIHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

3AYETHBIN BUJET Ne 3
muciuminia: «Dusnkay
1. DHeprusa 3apsiga B dnekTpocTtathdueckoM mose. [loteHrmuan moss. DKBUIIOTEHIMATbHBIE
noBepxHOCTU. CBsI3b BEKTOPA HAIPSKEHHOCTH U TIOTEHIIUAIIA MOJIA.
2. IlpaBuna Kupxroda u npocTeiiime npuMephl pacdeTa pa3BETBICHHBIX AJICKTPUIYCCKUX IIETICH.

3. 3apava. IIpoBosioyHoe KOIBLO paguycom I =10 cm nexwur mHa crome. Kakoe KOJHUYECTBO
aNeKTpudecTBa Q MPOTEUET IO KOJIBIY, €CJIM €ro TOBEPHYTh C OJHOW CTOPOHBI Ha JAPYIYIO.

Conporusnenue konbua R =1 Om. Beprukansnas cocrasnsiomas unaykiuu B marauTHOrO moms
3emin paHa S0 Mk To.

3aBexyromuii kadenpoii Yenaxkues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. [I. MumoHIIMKoBa

3AUYETHBIN BUIET Ne 4
muctuminHa: «Pusukay (2 u3 3)

1. Dnexrpuueckoe noje B BemecTse. JudnexTpuku. HanpsskeHHOCTh 371€KTPHUUECKOTo MoJis B
BellleCTBE. [uanexTpuueckas IPOHULIAEMOCTD CPEBI.

2.YpaBHeHue Oeryuieil BoiHbl. Pa30Bas CKOPOCTb.

3. 3amaua. Butok, mo kotopomy Teuer Tok | =20 A, cBoGomHO ycTaHOBHJICA B OJHOPOTHOM
maruutHOM nosie ¢ maaykmueit B = 0016 Tn. Ouamerp Butka d =10 cm. Onpenemuts paGory A,
KOTOPYIO HYKHO COBEPLINTH, Y4TOOBI MOBEPHYTh BUTOK Ha yrol o = /2 OTHOCHTEIBHO OCH,
coBMmaaroIeii ¢ auamerpoM. To xe, eciu yron o = 277.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPC”I:‘BO HAYKU U BbICIHEyO OBPA3OBUAHI/I${ POCCHﬁQKOﬁ OEIEPAIIN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

3AYETHBIU BUJIET Ne 5
mucturuHa: «duzukay (2 u3 3)

1. IlpoBogHUKHM B 3JEKTpUYECKOM ToJie. Pacripeaenenue 3apsiioB B MPOBOAHUKAX. DJIEKTPOEMKOCTh

ye)II/IHeHHOFO HpOBOI[HI/IKa.
2. MarauTHoe moje ABWXKyierocs: 3apsiia. 3akoH buo-Capapa-Jlamnaca. Beramciienne MHIyKIIAA

MPSIMOJIMHENHOTO MPOBOJHUKA C TOKOM.
3. 3amaua. Torkoe momykombio paguycom R =10 cm mHecer paBHOMEpHO pacmpeneneHHEI 3apsy ¢
TUHEWHOU TIoTHOCThIO 7 =1 MKKUi/M. B 1IeHTpe KpUBH3HBI MOJTYKOJIbIIAa HaX0AUTCs 3apsan Q = 20

uKn. Onpenenuts cuny F B3aumoseiicTsus ToueuHOro 3apsia U 3apsKEHHOTO MONYKOJIbIIA.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICHIEFQ OBPA3OBAVHI/IFI POCCHVICISOVI OENEPALIN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3AYETHBIU BUJIET Ne 6

mucruruHa: «dusukay (2 u3 3)
1. Konpencaropsl u ux coequHenus. EMKOCTh cCTeMBI TTPOBOTHUKOB Ha MPUMEPAX TIOCKOTO,
MAJTUHIPUYECKOTO U CPEepHUeCKOr0 KOHICHCATOPOB.
2. Dddexr Xomra. 3akoH Ammepa.
3. 3amaya. [IpsMoli MeTaJUIMYECKUU CTEPKEHb TUAMETPOM d=5 cm u wmuoit | =4 M mecer
PaBHOMEpPHO paclpeleieHHbIH 10 ero ImoBepxHocTH 3apsia Q=500 HKi. Onpenenuth
HaIPSKEHHOCTh E 107 B TOuke, HaxomsmIeiicss MPOTHB Cepe/IMHBI CTEPXKHS Ha paccTosiHuu a =1

CM OT €0 IIOBCPXHOCTHU.

3aBenyomuii kagenpoi Ycnaxues P.T.

MMWHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

3AYETHBIN BUJIET Ne 7

mucrurnHa: «dusukay (2 u3 3)
1. MarnutHas uanykuus. Cuna Jlopenua. JIBikeHue 3apsiia B OJHOPOAHOM MarHUTHOM TOJIE.
Y CcKopUTENnH 3apsHKEHHBIX YaCTHIL.
2. BuxpeBoe anekrpuueckoe nojie. Tok cmenienus. Y paBHeHuss Makcpesia.
3. 3ajaua. JIpe GeCKOHEUHbIE MapalIeNbHbIE MIIOCKOCTH HaxoaaTcs Ha paccrosaun 0 =05 cm mpyr
oT apyra. Ha miockocTsix paBHOMEpHO paclpesieNnieHbl 3apsibl C MOBEPXHOCTHBIMM IJIOTHOCTSIMU
o, =02 MxKi/mM’ u o,=-03 MxKn/m?. Onpenenuts pasHocTh noteHmuanos U mexmy

IIIIOCKOCTAMMU.

3aBenyroumuii kadenpoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALINN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

3AUYETHBIU BUJIET Ne 8
nucuuiuinHa: «duszukay (2 u3 3)

1. ITotok Bekropa MaruutHOM nHAyKUMU. Teopema Octporpaackoro-I'aycca st MarHUTHOTO HOJIS.
PaboTa 1o nepeMenieHnIo IpOBOIHUKA C TOKOM M KOHTYpa B MArHUTHOM IIOJI€.

2. CBoOoaHbIE TApMOHUYECKHE KOJICOaHUS B KOJIEOaTeIbHOM KOHTYPE.

3. Bamaua. DJIC Gatapen akkymynsropos E = 12 B, cuna Toka | kopoTkoro 3aMblkanus paBHa 5 A.
Kakyro HauOoJblIyr0 MOLIHOCTh P, MOXKHO IOJIy4UTh BO BHEIIHEH IIEMH, COEIMHEHHOW C Takoi

Oarapeeii?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU N BBICLHEFQ OEPASOB%HI/IH POCCI/H?ICISOI?I DEJIEPAIIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuumoHImmKoBa

3AUYETHBIN BUJIET Ne 9
mucrturuHa: «duzukay (2 u3 3)
1. DnekTpoaBmKyIas cuia MHAYKIuK. 3akoH @apanes. [Ipasuiio Jlenna. 91C nnaykuuum kak

CJIEJICTBUE 3aKOHA COXPAaHEHUS SHEPIUU.
2. JuddepennmnanpHoe ypaBHEHHE CBOOOJHBIX 3aTyXalOlMUX KoJieOaHWM (MEXaHWYECKUX U

AIIEKTPOMArHUTHBIX) U €r0 PelleHUE.
3. 3amaua. K ucrounnky toka ¢ DJIC E = 1.5 B npucoequnnan katymky conporusineanem R =01
Om. AmnepMeTp nmokasall CHIly TOKa, paBHyto |, =05 A. Korza x MCTOYHMKY TOKa IPUCOEIUHUIIH

IIOCJIEOBATEIIBHO €11€ OJUH UCTOYHMK TOKa ¢ TakoH ke DJIC, To cuia Toka |, B TOHM )K€ KaTyIIKe
okaszanack paBHoii 04 A. OnpenenuTs BHYTPEHHHE COTPOTUBIEHUS LM F, IEPBOTO M BTOPOTO

HCTOYHUKOB TOKA.
3aBenyomuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akaaemuka M. [I. MusunoHImkoBa

3AUYETHBIU BUJIET Ne 10
mucruruHa: «dusukay (2 u3 3)

1. KoHTYp ¢ TOKOM B MAarHUTHOM IIOJIE.

2. Ilpumenenus TeopeMbl OcTporpaackoro-l'aycca k pacuery noJiei 3apskeHHbBIX Tell.

3. 3amaya. Mexay mIacCTUHAMU IJIOCKOTO KOHAEHCATOPa HAaXOJUTCA IUIOTHO MPUJIErarlias K HUM
crexisiHHas actuHka (& =10.0). Kongencatop 3apsbkeH 10 pa3HOCTH NOTeHHuanoB U, =100 B.

KakoBa 6y,Z[CT Pa3HOCTb IOTCHIIHAJIOB U 5 » €CJIA BBITAIIUTDH CTCKIIITHHYIO INIACTUHKY U3 KOHI[CHC@.TOpa?

3aBenyromuii kadenpoi Yenaxkues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa

3AUETHBIN BUJIET Ne 11
nucuuiuinHa: «duszukay (2 u3 3)
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1. SIBnenne camonHaykuuu. MHAyKTHBHOCTE. IHIYKTUBHOCTH COJIEHOUA.
2. CnoxeHne TapMOHMYECKUX KOJICOaHUH OJTHOTO HAIIPABICHHS U OJJMHAKOBOM 4acTOThl. bueHwus.
3. 3apava. OnpenenuTs NOTEHIHAI (P , 10 KOTOPOI'O MOKHO 3apsIuTh YEAUHEHHbIN METAJUIMUECKUN
wap pamuycom R =10 cm, eciiu nanpspkennocts E mosist, ipu kotopoit nmporcxomut npo6oit
BO3/yXa, paBHa 3 MB/M. HaiiTu Takke MakCUMallbHYIO TIOBEPXHOCTHYIO INIOTHOCTh O
UIEKTPUUYECKUX 3apsJI0B Mepel IpoOoeM.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHHCTEPCTI%O HAYKU N BBICHIEFQ OEPA3OBA:HI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

3AYETHBIN BUJIET Ne 12
mucturmuHa: «duzukay (2 u3 3)

1. Toxu 3ambikanus 1 pa3MbikaHus. [loctosiHHas Bpemenn RL-1ienouku. DHeprust MarHUTHOTO TOJISL.
2. Ilone nunoss, 3MEKTPUUYECKUI TUIOJIbHBIN MOMeEHT. [loyigpu3anus IU3NEKTPUKOB, €€ pa3IudHbIe
THUTIBL.

3. 3agaua. IIpocTpaHCTBO MEXy MJIACTUHAMM IUIOCKOTO KOHJIEHCATOpa 3alOJIHEHO JUAJIEKTPUKOM
(bapdop, £=65), 06seM V kotoporo paser 100 cm®. IToBepXHOCTHAs IIOTHOCTH 3apsiga O Ha
IIacTHHaX KoHjeHcatopa pasHa 885 mKn/M?. Berumcauts pabory A, KOTOPYH HEOOXOAMMO
COBEPUIUTH ISl TOrO, YTOOBl YJAJINUTh IUAJIEKTPUK W3 KOHJIEHcaTopa. TpeHHeM IUAJIEKTpHKa O
IJIACTUHBI KOHJIEHCATOpa MpeHeopeyb.

3aBenyromuii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

3AUYETHBIU BUJIET Ne 13
mucturnHa: «dusnkay (2 u3 3)

1. CTopoHHUE CUIIBI B LIETIN 3JIEKTPHUYECKOT0 TOKA. DIEKTPOIBIKYIIAsl CUIIA.

2. IuddepenmanbHOe ypaBHEHNE BBIHYKICHHBIX KOJIeOaHU (MEXaHUYECKUX U AIEKTPOMArHUTHBIX)
u ero pemeHue. AMmiuTyga U (aza  BBIHYXKACGHHBIX KojeOaHUM  (MEXaHMYECKUX U
AIIEKTPOMArHUTHBIX).

3. 3agauva. [lo 1ByM GECKOHEUHO JUIMHHBIM MPSMBIM HapajjielIbHbIM IPOBOJAM TEKYT TOKH |, = 20 A

u |, =30 A B 0JHOM HamnpasiieHuu. Paccrosnue d MeX]ly mpoBoiaMu paBHO 10 cMm. Beruncnuth

MarHMTHYIO UHAYKIMIO B B Touke, ynaneHHoi 0T 000UX NPOBOJOB HAa OJMHAKOBOE PACCTOSHHE
r=10 cwm.

3aBenyromuii kadenpoii ¥Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

3AUETHBIN BUJIET Ne 14
1. MaraurtHoe 1noJje Ha OCH KpyroBoro Toka. MarHuTHO€ 1oJie COJIEHOUA.
2. BuxpeBoe anekrpuueckoe nosie. Tok cMmenienus. Y paBHeHuss MakcBeia.

63



3. 3anaya. TOHKMI IIMHHBIN CTEPKEHb HECET PABHOMEPHO paclpeAeIeHHbIN 10 JUIMHE 3apsi C
nuHeiHOH mnotHOCcThI0 7 =10 MxKn/m. B6nusu cpeaneit yactu crepskus Ha paccrosuuu =20 cm
HaXOAuTCs ToueuHslit 3apan Q =10 K. Onpenenuts cuny F | neiictyrontyio na 3aps.

3aBeayromnuii kadeapoit Ycnaxwues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJEPAIIUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

3AUYETHBIU BUJIET Ne 15
mucrturuHa: «duzukay (2 u3 3)

1. Ilonatue nons. HanpspkeHHOCTD AIEKTPUYECKOTO N0JIsA. HanpsykeHHOCTh 3JIEKTPUYECKOTO MO

TOYEYHOTro 3apsaa. [IpuHIun cynepno3uuuu nosei.
2. Ilotenmman. Pa3HOCTh MOTEHIIMATIOB U HAMPSHKEHUE.
3. 3agaua. [lo 1ByM OECKOHEYHO JIMHHBIM MPSIMBIM N1apaJuIeIbHBIM IIPOBOJAM TEKYT TOKU |, =50 A

n |, =100 A B IpOTHBONOJIOKHBIX HamlpasiieHUsAX. Paccrosaue d wmexmy npoBogamu papHO 20 cM.

BbluucianTe MarHUTHYIO MHAYKIHIO B s TOYKE, yJIaJeHHONH OT 000MX MPOBOJOB HAa PacCTOSTHUE
I, =25 CM OT EPBOTO ITPOBOJA M Ha I, =40 CM OT BTOPOTO IIPOBOJA.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHUSL POCCI/II71CI§OI71 OEJEPALIUU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

3AUYETHBIU BUJIET Ne 16
mucruruHa: «dusukay (2 u3 3)

1. [ToTok BekTOpa HAMPSKEHHOCTH JeKTprueckoro nojis. Teopema Octporpaackoro-I'aycca amns

HaIPsHKEHHOCTH JIEKTPUUYECKOTO TMOJIS B BaKyyMe.
2. 3akon Oma aJ1s1 HEOJAHOPOJHOTO YYaCTKa LENH U JIsl 3aMKHYTOM LIEIH.
3. 3agava. DJEKTPOH B OJHOPOJHOM MAarHUTHOM II0JI€ C WHAYKIIMCH B=01 Ta mBuwxercs mo

OKPYXHOCTH. Haiitu CUILy | 9KBUBAJICHTHOI'O KPYI'OBOI'O TOKa, CO31aBa€MOI'0 ABUKCHHUEM BJICKTPOHA.

3aBexyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCHPTCISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

3AYETHBIN BUJET Ne 17
muctuminHa: «Pusuka» (2 u3 3)

1. 3HepFI/I${ 3apsaaa B 3JICKTPOCTATUYCCKOM IIOJIC. ITorenuman mons.
2. 3KBI/IHOTCHI_[H8.JIBHBIC MMOBCPXHOCTH. CBs3b BCKTOPa HAIIPAKCHHOCTH U MMOTCHIMAJIA 1TOJIs.
3. 3HCpFI/I}I SJICKTPOMAIrHUTHBIX BOJIH. I/IMHyJ'IBC SJICKTPOMArHUTHOT'O II0JIA 3. 3&[[2[‘1&. HpOBOJ’IO‘-IHBII\/'I

Butok pamuycom I =4 cm, umerommii conporusnenne R =001 Owm, maxomurcs B omHopoaHOM
maruuTHOM nojte ¢ uaaykiueit B = 0.04 Ti. Tnockocts pamku cocTapnser yron o = 30° ¢ TUHUAMU
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HWHAYKIOHUU II0JIA. Kakoe xommdecTBo SJICKTPUYICCTBA Q MMPOTCYCT IO BUTKY, €CJIIM MArHUTHOC I10JIC

HCYE3HET?

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFQ OBPASOBAUHI/IH POCCI/IIZCISOIZ DEJIEPALIA
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImuKoBa

3AYETHBIU BUJIET Ne 18
mucturuHa: «duzukay (2 u3 3)

1. Dnexrtpuueckoe nosne B BemecTBe. Juanektpuku. HanpsskeHHOCTh 3IEKTPUYECKOTO IO B

BeniecTse. JudnexTpudeckass MPOHUIIAEMOCTH CPEIbI.
2. DAEKTpUYECKUN TOK. 3aKOH COXPAHEHHMS JIEKTPpUUECKOro 3apsiaa. Cuiia Toka, BEKTOP MIIOTHOCTH

TOKA.
3. 3asyaua. [psmoit mposox mmuHoit | =10 cM momerneH B 01HOPOIHOM MarHUTHOM MOJIE C

unaykuueit B =1 Tn. Konp! ero 3aMkHyThI THOKMM TIPOBOJIOM, HAXOASIIUMCS BHE MOJIS.
Conporusnenue R Bceit nenu pasro 0.4 Om. Kakas momuocts P noTpe6yercs mnst Toro, 4ro6sl
JIBUTATh TIPOBOI TIEPIIEHIMKYIIAPHO TMHUAM HHAYKIHH co ckopocThio V = 20 m/c?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHNSI POCCI/H7ICISOI71 DEJIEPALI
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEOTSIHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKoBa

3AUYETHBIU BUJIET Ne 19
mucrturuHa: «dusukay (2 u3 3)

1. ITpoBOAHMKH B 3JIEKTPHUYECKOM MoJjie. Pacnipenenenue 3apsaoB B MPOBOAHUKAX. DIEKTPOEMKOCTh

YEIMHEHHOTO TTPOBOIHUKA (Cephb).
2. Dddexr Xomra. 3akoH Amriepa.
3. 3ayaua. ITo ToHKOMY Koubiry paguycom R =10 cM paBHOMepHO pacmpenernen 3apsn ¢ IMHEHHOM

wiotHocThio 7 =1 HKi/M. B nentpe konbia Haxoautes 3apsa Q = 0.4 MxKir. Onpenenauts cuiry F,
PaCTATUBAIOINIYIO KOJIbIIO. B3aumopelicTBEM 3aps0B KOJIbIla MpEeHeOpeyb.

3aBenyromuii kadenpoi Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUN I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagemuka M. JI. MuimmoHIMKoBa

3AYETHBIM BUJET Ne 20
muctumirHa: «Pusuka» (2 u3 3)

1. KOH,[[CHC&TOPBI U UX coeIuHeHUs. EMKOCTh CHCTEMBI MMPOBOJHUKOB HA IMMpUMEpPaAx IJI0CKOTO,

LWIMHAPUYECKOTO U CPepruIecKOr0 KOHIEHCATOPOB.
2. BuxpeBoil xapakrep MarHuTHOro mnojs. CBs3p 3JIEKTPUYECKOIO M MAarHUTHOTO IOJIEH,

npeobpazoBanus JlopeHIa s 3IeKTPOMAarHUTHOTO MOJIS.
3. 3agaua. Tonkoe kombro paguycom R=8 cMm Hecer 3apsn, paBHOMEpPHO pacHpelelNeHHBIH C
nuHeitHo# mnotHocThI0 7 =10 HKn/M. KakoBa HanpsxenHocts E snextpuueckoro mons B touxke,

paBHoy,[[aJleHHOf/'I OT BCCX TOYCK KOJIbIIA HA PACCTOSAHHUC r= 10 cm?

3aBenyroumuii kadenpoii Ycnaxues P.T.
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MI/IHI/ICTEPCTEEO HAYKU U BI)ICIHEI"Q OBPASOBAVHI/IH POCCI/II7ICI§OI7I OEJIEPALIMN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

3AUYETHBIU BUJIET Ne 21
nucuuiuinHa: «duszukay (2 u3 3)

1. DneMeHTapHBbIi AeKTpUUYecKuil 3aps. 3akoH KynoHa. 3akoH coXpaHEHHUs IEKTPUIECKOro 3apsija.
2. MarnuTHas MHIYKOUA B Beniectse. [[ua-, mapa- u ¢peppomarueTiki. Bekrop HaMarHMYuBaHUS.
MarunuTHas IpOHUIIAEMOCTb. SIBIIEHME THCTEpE3uca.

3. 3anaua. Jlpe kpyrible napauienbabie mwiactunbl paguycom R =10 cM nmaxoparcsa ma mamom (mo
CPaBHEHMIO C paJMyCOM) pacCTOSHUU Apyr oT Apyra. IlnactmHam cooOIIMIM OJUHAKOBBIE IO
MOJIyJII0, HO IIPOTHBOIIOJIOKHBIE 110 3HaKy 3apsabl |Q|=|Q,|= Q. Onpenennts 10T 3apsan Q , ecnu

ITaCTUHEI IpUTATUBatoTCs ¢ cunoit F =2 MH. CunraTs, uTO 3apsasl pacnpeaensioTcs 1o MIACTHHAM
PaBHOMEPHO.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKH U BBICILEI'O OBPA30OBAHN S POCCUIMCKON ®EJEPAITN
I'PO3HEHCKUNI TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUN YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

3AUYETHBIU BUJIET Ne 22
mucrturuHa: «duzukay (2 u3 3)

1. BEeKTOp 3JEKTPUYECKOTO0 CMENIEHUS. DIEKTPOCTATUKA AUAIEKTPUKOB. Teopema OcTporpaackoro-
l"aycca mist BeKTOpa 3JIEKTPUUECKOTO CMEIIICHHUS.

2. MarnutHas unaykuus. Cuina Jlopenua. /[Brmkenue 3apsiaa B OJHOPOJHOM MarHUTHOM TIOJIE.
YckopuTenu 3apsHKEHHBIX YacTHIL.

3. 3agmava. JIBe rpynmbel M3 TpeX MOCIEAOBATEIBLHO COCAMHEHHBIX 3JEMEHTOB COEIMHEHBI

napaensHo. DJIC Kkaxoro snementa papHa E = 1.2 B, Bryrpennee conporusiernune I =02 Owm.

[Tonyuennas GaTapest 3aMKHyTa Ha BHemHee conportusieHne R =15 Owm. Haiitu cumy Toka | Bo
BHEIIHEH LIeTH.
3aBenyomuii kagenpoi Ycnaxkues P.T.

MMWHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. [I. MuimmoHIMKoBa

3AUYETHBIU BUJIET Ne 23
mucruruHa: «dusukay (2 u3 3)

1. DnexTpoMarauTHas uHAyKIuA. 3akoH Papanes u npasuio Jlenma. 3/1C uHAYKIIUU KakK ClIeICTBUE
3aKOHA COXPAHEHUs SHEPTHH.

2. llone qunonsi, 31MeKTPUUECKUN UMOIbHBIA MOMEHT. [lonsipu3anust AU3IEKTPUKOB, €€ pa3InyHbIe
THIIBL.

3. 3amava. Cuna TOKa B IPOBOJHUKE DPAaBHOMEPHO YyBenuuuBaercsi oT |, =0 10 HEKOTOPOTo

MAaKCHUMaJIbHOTO 3HAYCHUA B TCUCHHUE BPEMCHU T = 10 c. 3a 310 BpEMs B IIPOBOJHUKE BBIACIIHIIOCH
KOJIHYCCTBO TCIIJIIOTHI Q =1 KI[)K OHpe,[[eJ'II/ITL CKOpPOCTb HapaCTaHHA TOKa B IMPOBOJHUKE, C€CIIA

conpotusnenre R ero pasuo 3 Owm.
3aBenyroumuii kadenpoii Ycenaxkues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EIEPALINN
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'PO3HEHCKUIU I'OCYJAPCTBEHHBII HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

3AUETHBIN BUJIET Ne 24
nucuuiuinHa: «duzukay (2 u3 3)
1. TloTok BekTOpa HAMPSXKEHHOCTH AekTpuueckoro nois. Teopema Octporpaackoro-I'aycca ans

HANPSHKEHHOCTH YJIEKTPUIECKOTO TIOJISI B BAaKyyMe.
2. lndpdeperHnnanbHOe ypaBHEHHE JIEKTPOMArHUTHON BOJIHBI.
3. 3aymaya. DAEKTPOH BJIETEN B IMPOCTPAHCTBO MEXKIY IUIACTMHAMH IIJIOCKOTO KOHJIEHCATOpa CO

ckopoctbio V=10 Mwm/c, mHampaBneHHoli mnapaalensbHO ILIacTMHaM. Ha Kakoe pacCTOSHHE
NpUOJIM3UTCSL DJCKTPOH K TOJOXHUTEIBHO 3apsHKCHHOM IUTACTHHE 3a BpEMs JBIDKEHHS BHYTPH

KOHJIeHcaTopa (ToJle CYUTATh OJHOPOIHBIM), eciu paccTostare O Mesx Iy mmacTuHaMu paBHO 16 MM,
pasuoctb noterrmanos U =30 B u jymna | nnacrun paxa 6 cm?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLHEFQ OEPASOB%HI/IH POCCI/H?ICISOI?I DEJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHBIN HE®TSAHOUW TEXHUYECKWNY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

3AUYETHBIU BUJIET Ne 25
mucrturmuHa: «duzukay (2 u3 3)

1. IIpumepsl pacuera NOTEHIMAIOB JUIsl HEKOTOPBIX 3aPSKEHHBIX TEll.
2. SIBnenne caMonHAYKIMU. MTHOYKTUBHOCTB. IHAYKTHBHOCTH COJIEHOMA.

3. 3amaua. Tonkuii crepxkenb corHyT B koiblo paguycom R =10 cm. On 3apsxen ¢ nuneitnoit
motaocteio 7 = 300 uKn/M. Kakyro pa6ory A Hamo coBepmiuTh, uToOBI MepeHecTH 3apsg Q =5
HKJT 113 IIeHTpa KOJIbIIa B TOUKY, PACIOJIOKEHHYI0 Ha ocH Konblia Ha pacctosiann | = 20 oM ot nentpa
ero?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

3AUYETHBIU BUJIET Ne 26
mucruruHa: «dusukay (2 u3 3)

1. IlonaTue nmoms. HaHpH)KeHHOCTB QJICKTPHUYCCKOI'O ITOJIA. HaprI)KeHHOCTb QJICKTPUYCCKOI'O I1I0JIsA

TOYCUYHOI'O 3apsaa. HpI/IHI_II/IH CYIIEPIIO3NIINHA MHOJIEH.
2. Toxu 3aMBIKaHHS U Pa3sMbIKaHHA. ITocTostnnas BpCMCHU RL-nenouku. 9Hepr1/151 MAarauTHOI'O I10JIA.

3. 3amaga. Dnektpoemkocth C mmockoro konpeHcatopa paHa 111 nd. Jusnextpux - dapdop (
£=65). Konnencarop 3apsaauu g0 pasHoctu notennuanos U = 600 B u orkmrounnu ot ucrounuka
Hanpsokenus. Kakyio pa6oty A HyXHO COBEpIINTE, YTOObI BHIHYTH AUIIEKTPHK U3 KOHAEHCATOPA?
Tpenue npenedpexumMo Mao.

3aBenyromuii kadenpoi Yenaxkues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHH akagemuka M. JI. MummnoHmukoBa

3AUETHBIU BUJIET Ne 27
nucuuiuinHa: «duszukay (2 u3 3)
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1. ConpoTuBieHUE U MPOBOAUMOCTD. 3akoH OMa [yl OAHOPOJHOIO YJacTKa JIMHEWHOH LIETIH.

Huddepenunansuas popma 3akona Oma.
2. BuxpeBoil xapaktep MarHuTHOro moJjs. CBsi3b D3JIEKTPUYECKOTO W MAarHUTHOTO TIOJIEH,

npeoOpazoBanus JIOPEHIa ISt SIEKTPOMATHUTHOTO HOJIS.
3. 3agaua. [To TOHKOMY IIPOBOJY, H30THYTOMY B BHIe IpAMOYyroibHuka, TedeT Tok | = 60 A. Jlmunsr
cTopoH npsmoyronsauka pasabl d =30 cv u b =40 cM. Onpenemuts MarauTHy0 nEAYKIMIO B B
TOYKE MEePECEUECHHs] JUArOHAIEH.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCTEO HAYKU U BBICIHEFQ OEPA3OBAV;HI/IH POCCI/H7ICI§OI71 OEJJEPAIITUN
T'POSHEHCKUNU I'OCY JAPCTBEHHBIN HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

3AUYETHBIU BUJIET Ne 28
mucrturuHa: «duzukay (2 u3 3)

1. IlocnenoBaTenpbHOE U MAPATIIETBHOE COEUHEHHUE TPOBOJIHUKOB.
2. MarauTtHoe ToJie JBMXKYIerocs 3apsiaa. 3akon buo-Caapa-Jlariaca. Beraucnenue nHIyKuu

MPSIMOJIMHENHOTO MPOBOJHUKA C TOKOM.
3. 3agava. Tonkwii crepsxens mmunoit | =10 cm paBHOMepHO 3apsiken. Juneiinas mioTHOCTH T 3apsia

paBua 1 MxKn/m. Ha nponomkenun ocu crepxns Ha paccrosaun d = 20 cM ot Gnmskaiimero ero
KOHIIa HaxoauTcs TodeuHbld 3apsg Q =100 uHKn. Onpenenuts cuity F  B3aumoneiicTus

3apsSKEHHOTO CTEPKHS U TOYEUHOTO 3apsijia.

3aBenyromuii kadenpoii Ycenaxmues P.T.

3 cemectp

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSI POCCHPTCISOPI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIyMKoBa

DK3AMEHAILIMOHHBIN BUIET Ne 1
mucuumuinHa: «dusuka»

1. Buemmnuit potoapdext u ero 3akonsl. OnbiTel CtosieToBa. oTOHBL. YpaBHEHHE DUHINITCHHA [T

BHeIHero ¢orodddekxra.

2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON OTITUKH.

3. 3apava. Ha mpuibHyto mueHky (N=1.3), HaxoAs1rytocs B BO3AyXe, MaJaeT HOpMaIbHO ITy4OK
oenoro ceeta. [Ipu Kakoit HaMMeHbIIIeH ToNIKUHE JMIICHKH OTPAXKEHHBIN CBET C JUTMHOW BOJIHBI A =

0.55 MKM OKa)xeTcs MaKCUMAaJIbHO YCHIJICHHBIM ?

3aBenyromuii kadeapoi Ycenaxkmues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3AMEHALMOHHBIN BUIET Ne 2
qucuuIuinHa; «Dusnkay

1. SAnepuble cuibl. Me3oHbI
2. 3akoH npenomiienus. [lonHoe oTpakeHue.
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3. 3agaua. PaccrosiHue Arz1 MeXIy BTOPBIM U IIEPBBIM TEMHBIM KoJibllaMu HbIOTOHA B OTpa’)keHHOM
cBeTe paBHO I1MM. OnpenienuTh paccTossHUE Ar10,9 MEKIY JECATHIM U JIE€BSITHIM KOJIbLIAMHU.

3asenyromuii kagenpoi Ycenaxkues P.T.

MI/IHI/ICTEPCTE}O HAYKU U BI)ICHIEFQ OBPASOBAUHI/IH POCCI/IIZCISOIZ DEJIEPALI
TI'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHALIMOHHBINA BUJIET Ne 3
nucuumnHa: «Du3ukay
1. Judpakmus Opaynarodepa Ha OAHOH IIEITH.

2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTUKH.
3. 3anmaua. Kakas nons sHepruu (poToHa n3pacxoj0BaHa Ha pabOTy BEIpbIBAaHUS (POTOZIEKTPOHA, €CIIH

KpacHas rpanuna ¢ortodpdexra Ay = 307 HM W MakcUMalbHas KUHETHYECKas SHEPTUA [ max
(doTornexkTpoHa papHa 15B?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/HZCISOI?I DEJIEPALIUN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
UMeHH akajemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJET Ne 4
mucruaminHa: «DPu3ukay
1. ITnockoe 3epkaiio. M300pakeHne B IIIOCKOM 3epKaje.

2. Indpaxmus OpayHrodepa Ha 1upakIIMOHHON PEIIETKE.
3. 3amava. BpramciuTh pamuyc ps TATOM 30HBI DpeHens yisi MJIOCKOTO BOJHOBOTO (pOHTA

(4 = 0.5 MKM), ecii TOCTPOCHKE IETACTCS JUT TOYKH HAOIIOACHUS, HaXOIAIIEHCs Ha paccTosTHuM b =
IM ot ppoHTa BOJHEL.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNY YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIyMKoBa

DK3AMEHALIMOHHBIN BUIET Ne 5
mucuuiuinHa: «dusuka»

1. Chepuueckoe 3epkaino. M3o0paxeHue B chepuaeckoM 3epKale.

2. YpaBHenue DifHiuTeiiHa a1 BHenHero ¢hotosddexra.

3. 3apava. Onpenenuts sHepruto W, nznydaemyro 3a Bpemsi t = 1 MUH U3 CMOTPOBOTO OKOIIIKA
wiomanpo S = 8 cM? IIIaBUIILHOM MeuH, eCli ee temneparypa 1=1200 K.

3aBexyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMSI POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHDBII BUIET Ne 6
qucuuiuinHa; «Dusnkay

1. Teopus atoma Bogopoaa no H. bopy. CnexrpanbHble cepun atoma BOJIOpOAA.

2. JIunza. IlocTpoeHue n300paxkeHus B IMH3aX.
3. 3agaua. Yron Bprocrepa O pu nageHun CBETa U3 BO3/yXa Ha KPUCTAILT KAMEHHOM coiu paBeH 57°.

OHpe,Z[CJ'II/ITL CKOPOCTBb CBCTAa B 9TOM KpHUCTAJIJIC.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MUMHHCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHImumkoBa

DK3AMEHALMOHHBIN BUJIET Ne 7
qucuuimHa: «dusuka

1. UaTepdepenus cBera. NHTEHCHBHOCTH CBETOBOW BOJIHBI. [IpHHIINTI CyTIepHIO3UIINH.
[IpocTpaHcTBeHHAs ¥ BpEMEHHAsE KOTEPEHTHOCTD. Y CIIOBUS MaKCUMyMa U MUHUMYyMa
WHTCHCUBHOCTH CBETa MPU HHTEP(EPEHIINU BOJH OT JABYX KOT'€PEHTHBIX HCTOUHUKOB..
2. B3aumopeWcTBUS M3JIy4eHHs] C BEIIECTBOM. BbIHyXIeHHOe u3nmydyeHue. BwiBom Qopmys
M.IInanka no A.DNHIITEHHY.
3. 3agaua. Jludpakmuonnas pemierka coaepkut N = 200 mrpuxoB Ha 1 mMm. Ha pemerky mamaer
HOPMaJIbHO MOHOXpoMaTuyeckuit cBet (A = 0.6 MkM). MakcuMyM Kakoro HanOOJIbIIETO MOPSIKA TAeT
9Ta pemrerka?

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICLHEFQ OBPABOBA’HI/IH POCCI/H7ICI§OI71 DOEJNEPALINN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuuIHoHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 8
mucnummHa: «dusuka

1. Unrepdepenuus crera.
2. Umnynsc doTtona. J{aBinenne ceeta. KBaHTOBOE M BOJIHOBOE OOBSICHEHUE JIaBJICHUS CBETA.

3. 3agada. Ha y3Kyto mienb magaetT HOpMaJlbHO MOHOXPOMATHYECKU CBET. YTOJI (POTKIOHEHHUSI TyYKOB
CBETa, COOTBETCTBYIOIIUX BTOPOM CBETJION Au(pakiuOHHO#N mojoce, paBeH 1°. CKOIbKAM UTHHAM
BOJIH MaJJAI0IIETO CBETa paBHA IIMPUHA IIeTu?

3aBenyromuii kadenpoii Ycenaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNMS POCCI/IIZCISOIZ OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIMKoBa

DK3AMEHAILIMOHHBIN BUIET Ne 9
mucuuiuinHa: «dusuka»

1. UatepdepeHiius B TOHKHUX TJICHKAX.

2. KBaHTOBOE ¥ BOJIHOBOE OOBSCHEHHE JaBIICHHSI CBETA.

3. 3agaua. OnpenenuTsh AIMHY BOJIHBI A ()OTOHA, UMITYJIbC KOTOPOTO PAaBEH HMITYIIbCY AJIEKTPOHA,
obyaaromiero ckopoctsio V=10 Mwm/c.

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHM:I POCCI/IFICISOFI SOEJIEPALIU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbBIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 10
qucuuiuHa: «dusnkay
1. Ilonoce! paBHO# TosuMHbL. Konpia HeroToHa.
2. JledexT Macchl U DHEPTHS CBSI3U SApa.
3. 3amaga. 3BykoBbIe KoseOaHus yactotoit v = 0.5 k['ip u ammutynoi 4 = 0.25 Mmm
pacmpocTpaHsTes B yrpyroi cpeae. nuna Bonusl A= 70 cm. Haiitu: 1) ckopocts V
pacrpocTpaHeHHs BOJIH; 2) MAaKCUMAaJIbHYIO CKOPOCTh (UE/t)max TBUKECHHS YaCTHI] CPEIIBI.
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3aBenyromuii kadenpoii Ycenaxues P.T.

MUMHHCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHu akagemuka M. /1. MuimuoHIuykoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 11
qucuuruHa: «dusnka»
1. Ilpunuun [oiirenca-®penens. 3ousl Ppenens. Audpakuus OpeHenst Ha KpyrjoM OTBEPCTUH U

JTUCKE.
2. D¢ddexTuBHAsK Macca IEKTPOHOB B KPUCTAIIIAX.

3. 3anauva. [lpu yBenuueHUM TepMOJMHAMUYECKON TemIepaTypbl I YEpHOTO Tella B JBa pasa JJuHa
BOJHBI Am, Ha KOTOPYIO NPHUXOJUTCS MAKCUMYM CIIEKTPAJIbHOW IUIOTHOCTH HHEPreTHUYECKOM

ceetumoct U(A,T) ymenbimmioch Ha AA = 400 wM. OnpenenuTh HAYadbHYIO M KOHEUHYIO

temneparypsl 711 Tz.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFVO OBPA3OBAVHI/I$[ POCCHﬁCISOﬁ DOEJEPAILINN
T'POSHEHCKUNU I'OCY JAPCTBEHHbBIM HE®TSAHOU TEXHUYECKWW YHUBEPCUTET
uMeHH akagemuka M. JI. MuuIHoHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 12
mucruaminHa: «DPu3ukay
1. Judpakius Ha KpyrjioM OTBEPCTUH U HA JHCKE.
2. AtomHoe sanpo. JledekT Macchl U SHEPTHSI CBSI3H sJIpa.
3. 3amava. BonHa pacmpocTtpaHsieTcss B ynpyroi cpeme co ckopocteio V= 100 m/c. Haumensiee
paccTossHUEAXMEXy TOUKaMu cpelibl, (a3bl KojeOaHUN KOTOPBIX MPOTHUBOMOJOXKHBL, paBHO 1 M.

OnpenenuTh 4acTOTy KOJCOAHHIA.

3aBenyrwmmii kageapoi Ycnaxuesn P.T.

MMHUCTEPCTBO HAYKHU U BbICIIEI'O OBPA3OBAHNMS POCCI/II7ICUKOI71 OEJNEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

DK3aMeHalMOHHbINA OnieT Ne 13
mucnuIiummHa: «Pu3nka
1. PagnoaktuBHOCTh. Ab(a-, 6eTa- u , TaMMa-u3MydeHHs siiep. 3aKOHBI PaIMOAKTUBHOTO pachaa.
2. EcrecTBeHHBIN U MOJISPU30BaHHBIN CBET. BU/bI mossipu3aium.
3. 3apmaya. Tonkas mieHka ToamuHOM 0.41 MKM M3 NOPO3pavyHOro IUIACTHKA C IOKa3aTelieM
npenomiieHus N=1.5 ocBenieHa 6eJIbIM CBETOM, TaIA0IIMM HOPMaJIbHO K IOBEPXHOCTH. Kakue IInHbI

BOJIH U3 BUAMMOI'O JHalla30Ha 6y,HYT YCUJICHBI B OTPAKCHHOM quKe?

3aBenyromuii kadenpoii ¥Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U BBICHIED 9 OBPA3OBAuHI/I}I POCCI/IFICISOFI OEJIEPALINU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALMOHHBIN BUJIET Ne 14
gucrunianHa: «Du3mkay

1. SAnepusie peakuun. [IpoGieMsbl siIepHON YHEPTETUKH.
2. 3akoHBI U3NMy4YeHHs] aOCOJIOTHO YEpPHOTO Tena. PacmpeneneHue SHEpruM B CIEKTpe abCONFOTHO

YCPHOTI'0 TECJ1a.
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3. 3apmaua. Korma npubop ans HaOmopeHust konen HploToHa morpy3win B KUAKOCTb, JUAMETP
BOCBMOT'0 TEMHOT'0 KOJIbIla yMEeHbLIWICS € 2.92 cM 10 2.48 cMm. UeMy paBeH nokas3aTeib IpeaoMIICHUS

KUJKOCTU?
3aBenyromuii kagenpoi Ycnaxkues P.T.

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHN S POCCUMCKOIN OEJIEPAILIMN
T'PO3HEHCKUI TOCY JAPCTBEHHBIN HE®TAHOW TEXHUYECKUI YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa
DK3AMEHAIIMOHHBIN BUJIET Ne 15
JucuMIuinHa: «Pru3ukay

1. Kitaccuueckast anekTpoHHas Teopus aucrnepcuu. CBsi3b IUCIIEPCUU € TIOTIIOMICHUEM.
2. YacTtuna B 0JTHOMEpPHOU NPSIMOYTOJIbHOM MOTEHIIUALHOM siMe. KBaHTOBaHNE YHEPTUU U UMITYJIbCa
YaCTHUIIBL.
3. Bamauva. B ombite FOHra paccrosinne dvexay mensmu paBHo 0.8 mm. Ha kakom paccrostauu | ot
HIeJeH ClieyeT PacloyiOKUTh dKpaH, 4ToObl MMpHHA D MHTEphEpEeHITMOHHON TOJIOCHI 0Ka3al0Ch

paBHOi1 2 MM?
3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFVO OEPASOBA\;}HI/IH POCCHIZCISOI?I DEJIEPAIIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIM HE®TSIHOU TEXHUYECKNU YHUBEPCUTET
uMeHH akagemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALMOHHBIN BUJIET Ne 16
mucruaminHa: «DPu3ukay

1. DHeprus u umnysbc GpotoHa. JlaBneHue ceera.

2. Oneit ltepna u I'epnaxa. Crivn a5ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

3. 3agada. Ha mytu CBETOBOHW BOJIHBI, MAYLIEH B BO3AYyXE, MOCTABUIM CTEKJISHHYIO IUIACTUHKY
tommuHoi h= 1 mM. Ha ckonbko M3MEHWIACh ONTHYECKas JUIMHA IYTH, €CIIM BOJHA MaJacT Ha

IUTACTHHKY: 1) HOpMaibHO; 2) o yriiom 6= 30°?

3aBenyromuii kadenpoii Ycenaxues P.T.

MUHUCTEPCTBO HAYKM U BBICILET'O OBPA3OBAHNS POCCI/IIZCISOIZ OEJJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaemuka M. 1. MumMoHIIrMKoBa

DK3AMEHAILIMOHHBIN BUJET Ne 17
mucuuiuinHa: «dusuka»

1. Paccessnue cBera. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopnyckynsapHO-BOJHOBOM Jyann3M CBOMCTB BELIECTBA M €r0 OMBITHOE 000CcHOBaHMe. [ unoTesa
ne bpoiins. OnbIThl 0 AUQPPAKINY SIEKTPOHOB, aTOMHBIX U MOJIEKYJISPHBIX ITYYKOB.
3. 3agava. YroJ oMexay IUIOCKOCTSIMU MPOMYCKaHUs MOJIAPU3aTOpa U aHanu3aTopa paseH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS UHTEHCUBHOCTh CBETA, BBIXOIAIIETO U3 aHAIIM3aTOPA, €CJIM YroJl YBEIUYNUTh
1o 60°?

3aBenyromuii kagenpon Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMSI POCCI/IFICISOFI OEJIEPALINU
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMeHH akagemuka M. JI. MuinoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 18
qucrunianHa: «Pu3mkay

1. YpaBHenue DitHinTeiiHa 115 BHenHero ¢Gotosddexra.
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2. CraunoHapHble cocTossHMs. YpaBHeHue LllpenuHrepa /uid cTalMOHAPHBIX COCTOSIHMN. J[BH>KeHUE
cBOOOTHOM YacTHIbl. YacTHa B OJHOMEPHOU MPSIMOYTOJIBHOM MOTEHIIHATLHOH SIME.

3. Bagaua. ['upsi, moaBemIeHHAs HA MPY)XHHE, KOJIEOIETCS MO BEPTHKAIMA ¢ aMIuiuTynon A = 4 cM.
Omnpenenuth NOJIHYIO SHEPrir0 E xonebanuii rupy, eciiv xecTKocTh npyxuHbl K = 1 kH/m.

3aBenyromuii kadenpoii Ycenaxues P.T.

MI/IHI/ICTEPCT@O HAYKU U BBICHIEFQ OEPA3OBAUHI/IH POCCHIZCISOIZ OEJJEPAIITUN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HEO®TSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 19
mucruminHa: «DPu3ukay

1. Tlonsipuzanust cBeTa MpH OTPAKEHUH | MpeoMIIeHuH. 3aKoH bprocrepa.

2. Mexanuueckue rapMoHudeckue Kosiebanus. [apmonmdeckuilt ocuusatop. IIpyXuHHBIH,
(bU3UYeCKU U MaTeMaTUYECKUNA MasTHUKA. ATOM Bojiopoja. [ maBHOe, OpOUTAIIBHOE M MarHUTHOE
KBAaHTOBBIE YHCJIAa. MarHUTHBII MOMEHT aroMa. KBaHTOBaHHE MOMEHTA UMITYJIbCA.

3. 3agada. Konpiia HeroToHa HaOMIOMAI0TCS ¢ TTIOMOIIBIO IBYX OJMHAKOBBIX TUIOCKOBBITTYKIJIBIX JIMH3
paarycoM KpuBH3HBI R = 1 M, CITI0KEHHBIX BIJIOTHYIO BBITTYKJIBIMH ITOBEPXHOCTSIMH, TaK UYTO TUIOCKHE
MMOBEPXHOCTHU JIMH3 MapaijienbHbl. OnpeaenuTs paguyc 2 BTOPOro CBETJIOr0 KOJjblla, HA0II01aeMOTo
B OTpaKeHHOM cBeTe (A = 660 HM) Tpy HOPMATHPHOM TaJICHUN CBETA Ha MMOBEPXHOCTh BEPXHEH JINH3BI.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHUSL POCCHIZCISOPI OENEPALIUN
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIMKoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 20
mucruruHa: «dusukay (3 u3 3)

1. UuTepdepeninonHas KapTuHa OT ABYX KOTE€PEHTHBIX UCTOYHUKOB.

2. qudpaxus Ha KpyrioM OTBEPCTUU U Ha JTUCKE.

3. 3agauva. Kakoit HauMeHbIIeH pa3pemaroniei cunoi R qomkHa 001anath nudpakimoHHas perieTka,
YTOOBI C €€ TTOMOIIBIO0 MOYKHO OBIJIO Pa3pelInuTh JBE CIIEKTPaIbHbIC JHHUH Kaaus (A1 = 578 HM u A2 =
580 um)? Kakoe Hammenbiee yrciio N ImITPUXOB JOJDKHA UMETh ATa PEIIETKa, YTOOBI pa3pericHue

OBLIO BO3MOYKHO B CIICKTPE BTOPOIr'o nopsaKa.

3aBenyromuii kadenpoii Ycnaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHNMS POCCHPTCISOFI OEJEPALINN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHHu akagaeMmuka M. /I, MuimoHIMKoBa

DK3aMeHalMOHHbIN Onner Ne 21
mucuumuinHa: «dusnka»

1. 3akon Mamtoca. /[BoiiHoe iydenpenomienue. FIckycCcTBEHHasi ONTHYECKAsk aHU30TPOIIHSL.
2. TapmoHumyeckue kojeOaHuss M MX Xapakrepuctuka. JluddepeHunanbHoe ypaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
3. 3amava. Ha mudpakumonnyo penerky, coaepxaryto N= 100 mTpuxoB Ha 1 MM, TajjaeT HOPMaIbHO
MOHOXpPOMAaTHUYECKUI CBeT. 3pHUTeibHas TpyOa CIEKTpOMETpa HaBeAE€HAa Ha MAaKCUMYM TPEThEro
nopsizka. YtoObl HaBeCcTH TPyOy Ha JPYrol MakCHMyM TOTO K€ MOPSAJKA, €€ HYXHO MOBEpHYTh Ha
yroin Ag = 20°. OnpenenuTts JUTHHY BOJIHBI A CBETA.

3aBenyroumuii kadenpoii Ycnaxues P.T.
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MUMHHCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHMSI POCCI/IIZCISOIZ SOEJIEPALIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNM YHUBEPCUTET
uMeHu akagemuka M. /1. MuimmoHImumkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 22
mucruninHa: «DPu3ukay
1. KBanToBas runoresa u ¢popmyna I[lnanka.

2. KorepeHTHbIE HCTOUHUKHU CBETA.
3. 3agaua. Temneparypa T uepHoro Tena paBHa 2 kK. Omnpenenuts: 1) coeKTpajabHYIO IJIOTHOCTb

sHepruu usnydeHus U(A, T) mas miuHbl BoJiHBL A = 600 HM; 2) SHEpPreTuYecKyro CBETUMOCTh R B
MHTEpBaJIe AJIMH BOJH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenyromuii kadenpoii Ycenaxmues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BBICLUEFQ OEPASOB%HI/IH POCCHIZCISOI?I DEJEPALIUN
T'POSHEHCKUU I'OCY JAPCTBEHHbBIN HE®TSAHOU TEXHUYECKWWY YHUBEPCUTET
uMeHH akagemuka M. JI. MuuimoHImmuKoBa

DOk3aMeHannoHHbIN Ouier No 23
mucruamnHa: «DPu3mkay
1. Jucnepcus ceeta. OGnacTu HOpMaIbHON U aHOMAIbHON JUCTIEPCUHU.

2. JIunza. Iloctpoenue u3o00pa>keHus B JIMH3aX.
3. 3amava. OnpeaenuTs UIMHY A OeryIeil BOJIHBI, €CIIM B CTOsUeH BoJHE paccrostaue | mexmy: 1)

MEepPBOM U CeIbMOM MYYHOCTSIMU PaBHO 15 cM; 2) MEPBBIM U YETBEPTHIM Y3JIOM paBHO 15 cMm.

3aBenyromuii kadenpoii Ycenaxues P.T.

MMHUCTEPCTBO HAYKM U BBICILEI'O OBPA3OBAHNSL POCCHPTCISOPI OEJIEPALIU
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIN HE®TSAHOU TEXHUYECKWM YHUBEPCUTET
UMeHHM akajgemuka M. /. MuinoHIuKkoBa

DK3AMEHAILIMOHHBIN BUJET Ne 24
mucuuiuinHa: «dusuka»

1. BeiBoa u3 ¢popmynel [1nanka 3akonoB Buna u Ctedana-bonbiimana.

2. [IpoxoxaeHre yacTull 4yepe3 MOTeHIUaIbHBINA Oaphep.
3. 3apgaua. [Ins mpexpameHust Gorodddexrta, BbI3ZBAHHOTO OOTyYEHHEM IUIATUHOBOM IIACTHUHBI

yIbTPaHOIETOBBIM CBETOM, HY>KHO MPUIIOKHUTD 33J€PKUBAIOIIYI0 pa3HOCTh noTeHuaios Uy = 3.7
B. Ecnu nmuiaTuHOBYIO MJIACTHHY 3aMEHHUTH IJIACTUHOM U3 JPYroro mMaTepuania, TO 3aJepKUBAIOLIYIO
pPa3HOCTh MOTEHIMANOB mpuaercs yBennuutbh Ao Uz = 6 B. Ompenenuts paboty Az BbIXOAa
AJIEKTPOHOB C MOBEPXHOCTU HOBOM TIACTUHBI, €CIIU AJIs TUIaTUHBI paboTa Beixona Ar = 6.3 3B.

3aBenyromuii kadenpoii Ycnaxues P.T.

MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMI POCCI/IIXCKOIZI SOEJIEPALIN
I'PO3HEHCKHWU I'OCYAAPCTBEHHbLIN HEOTAHOU TEXHUYECKNUM YHUBEPCUTET
uMeHH akagemuka M. JI. MuiMoHImuKoBa

DK3aMeHaIMOHHBIN Omiter Ne 25
qUCcUIUINHA: «DPU3HKay

1. Iudpaxus OpayHrodepa Ha 1udpakIMOHHOHN pelieTKe.

2. Snepusble cuitbl. Me3oHbl. OOMEHHBIN XapakTep SASpPHBIX CHIL.

3. 3apnayga. [Inockas 3BykoBast BosiHa uMeeT nepuof 7' = 3 mc, aMmutyay A = 0.2 MM U JUIMHY BOJIHBI
A=1.2 M. [l Touek cpenpl, yAaJeHHbIX OT UCTOUHUKA KOJIEOAHUH HA PAcCTOSHUE X = 2 M, HAUTH: 1)

74



cmemenne E(x,f) B MoMeHTt = 7 Mc; 2) ckopocTh O&(x,f)/0t u yckopenue 0%E(x,t)/otinns Toro ke
MOMeHTa BpemeHu. HaganpHyto a3y koneGaHuii IpUHSATH PaBHOM HYIIO.

3asenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT}éo HAYKU U BBICHIEFQ OEPA3OBAVHI/I${ POCCI/II71CI§OI7I OEJJEPAIITUN
I'POBHEHCKUU I'OCYJJAPCTBEHHBIM HEOTSAHOU TEXHUYECKWM YHUBEPCUTET
nMeHH akagemuka M. JI. MuumoHImmuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 26
nucuumnnHa: «Du3ukay

1. Buemnuit potoapdext u ero 3akonsl. OnbiTel CroneToBa. oToHBL. YpaBHEHHE DUHIITEHHA IS
BHemHero ¢orosdpdexra.
2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTUKH.

3. 3apaya. CpeqHEKBaIpaTUYHOE 3HAUEHUE UHAYKIIMHM MAarHUTHOTO TOJISl B AJIEKTPOMAarHuTHOM
BoJiHe paBHO B=2.50 HTxn. KakoBa HHTEHCUBHOCTbH 3TOM BOJIHBI?

3aBenyromuii kadenpoii Ycenaxmues P.T.

KpuTtepuu oneHKH 3HAHUH CTyJAeHTAa HA IK3aMeHe

OuneHka «OTJIUYHO» BBICTABIISIECTCS CTYJCHTY, NIOKa3aBUIEMY BCECTOPOHHUE, CUCTEMATU3UPOBaHHbIE,
riy0oKkue 3HaHUs y4eOHOM MporpaMMBbl JUCIUILTUHBL M YMEHHE YBEPEHHO MPUMEHATh X Ha ITPAKTUKE
MIPH peIIeHUH KOHKPETHBIX 3aJ]1a4, CBOOOHOE U PaBUILHOE 000CHOBAHUE MPUHATHIX PEIICHUH.
OueHkKa «X0poUIO)» - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, TpPaMOTHO U
[0 CYIIECTBY M3JlaraeT ero, yMeeT NPUMEHATH MOJydeHHbIEC 3HAHUS HA TPAKTHKE, HO JOMYCKaeT
B OTBETE WJIM B PEIICHUHU 33/1ad HEKOTOpPble HETOYHOCTH, KOTOpPbIE MOXET yCTPaHHUTh C
MOMOIIBIO0 JOMOJIHUTEIbHBIX BOIIPOCOB MPENOJaBaTells.

OueHka «yI0BJIeTBOPUTEIbHO» - BBICTABISETCS CTYICHTY, IOKa3aBuieMy (parMeHTapHbIN,
pa3pO3HEHHBIN XapakTep 3HAHUN, HEAOCTATOYHO MpaBHIIbHbIE (OPMYIHPOBKH 0OAa30BBIX MOHSATHUH,
HapyILIEHUS JIOTHUECKOM MOCIIeI0OBATEIbHOCTH B U3JIOKEHUH TPOTPAMMHOI0 MaTepHana, HO MpH STOM
OH BJaJIeeT OCHOBHBIMHU pa3zjeiamMu y4eOHOH MporpaMMbl, HEOOXOAMMBIMH IJis JajbHEUIIEro
00y4YeHUS 1 MOXKET MPUMEHSTH MOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAHAAPTHOM CUTYAIIHH.

OueHka «Hey10BJIeTBOPUTEIBLHO» - BHICTABIISIETCS CTYICHTY, KOTOPBIi HE 3HAaeT O0NbIIel yacTu
OCHOBHOTO COJEpKaHHd y4eOHOW MporpaMMbl IUCHUIUIMHBI, JOMYCKAaeT rpyObie OIIMOKH B
(hopMyTUPOBKAX OCHOBHBIX MOHATHHI JUCHUILIMHBI K HE YMEET UCIOJIb30BaTh MOJTyUYeHHbIC 3HAHUS
MPU PEIICHUN TUIOBBIX MPAKTUYECKUX 3a71ad.

KommekTt 1adopaTopHbix pador
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HawumenoBanue 51a6. pador

=
~
=
Ne paznena
MUCHUILIMHEI

1. Il cemecTp

P
o

O0paboTka pe3yabTaToB GU3NICCKOTO IKCIICPUMEHTA.

Onpenenenne yckopeHus: CBOOOAHOTO NaieHus () ¢ MOMOIbIO
MaTEMATHYCCKOI'O MasATHHUKaA

OnpeﬂeneHHe MOMCHTA I/IHepHI/II/I C IMIOMOIIIBFIO MasITHUKA
Makcsemnia

Onpenenenre korppuueHTa BHyTPEHHEr0 TPEHUS KUAKOCTU O
Meroay CTokca

Omnpenenenre OTHOLIEHUS TEIJIOEMKOCTEHN BO3/ayXa pH
MIOCTOSIHHOM JIaBJICHUH U 00beMe

3. 3. Il cemectp

N3ydenue anekTpon3MepuTeNbHBIX TPHOOPOB

N3ydenue paboThl 3MEKTPOHHOTO ocluIIorpada

Omnpenenenne paboThl BBIX01A SJIEKTPOHOB U3 METaJlIa

H3ydeHue aneKTpuuecKuX CBOMCTB CErHETORIETPUKOB

OmnpenesneHre OTHOIICHUS 3apsijia JIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa.

4, 4, IV cemectp

JIMH3EI 1 ux IOrpeIIHOCTHU

Onpenenenne paccTosTHUSI MEXTy EasIMH B onibiTe FOHra

I/ICCJ'IG,Z[OBaHI/Ie 3aKkoHa Maoca n IMPOXOKACHUA
IMOJIAPU30BAHHOT'O CBETA 4YEPE3 (baBOBYI-O IIaCTUHKY

Omnpenenenre POKYCHBIX PACCTOSHUMN MOJIOKUTEIHPHOU U
oTpuiaTenbHo MuH3 MeToioM beccens

Kpurepun ouenku:

— 3a BBITMIOJIHEHHUE OJIHOM Tab0paTOpHOI padOThI CTYIEHT MoyyaeT 4 6asia.
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