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IMacnopT poHIa OLIEHOYHBIX CPEACTB M0 JTUCHHUILINHE «DPU3nKa»

KonTpoaupyemble paziensl AUCIH-
TUTHHBI

Kon xonTponupye-
MOU KOMIIETCHIINU

HaunmenoBaHue O1leHOYHOT'O
cpeiacTBa

duznyeckrue OCHOBLI MEXaHUKH

OIIK-1

Cnoco0OeH KCIOJIB30BaTh Ma-
TeMaTudeckue, (U3NIECKHUe,
(GUBUKO-XMMHYECKUE, XHMH-
YECKUE METOJIBI JJIsT PEIICHHUS
3ana4 npodeccnoHanbHOM Je-
SATEIILHOCTH

MomnexymsipHas pu3uKa, U TepMOIH-
HaMHKa

OIIK-1

Cnoco0OeH KCIOJIb30BaTh Ma-
TeMaTudeckue, (U3NIECKHUe,
(UBUKO-XMMHYECKUE, XHMH-
YECKUE METOJIbI IS PEIICHHUS
3aa4 npodeccnoHanbHOM Je-
SATEIILHOCTH

DJIEKTPOAMHAMHKA

OIIK-1

CriocoOeH MCIoaL30BaTh Ma-
TeMaTH4eCKue, (QU3NYECKUE,
(U3UKO-XMMHUYECKUEC, XHMH-
YECKUE METOJIbI JJIsl PeIICHUS
3a/1a4 mpodhecCHuoHaIBHOM Jie-
SITCIILHOCTH

Konebauns 1 BOIHBI

OIIK-1

Crioco0OeH MCIoaL30BaTh Ma-
TeMaTH4eCKue, (QU3NYECKUE,
(U3UKO-XMMHUYECKUEC, XHMH-
YECKUE METOJIbI JJIsl PeIICHUS
3a/1a4 mpodhecCHuoHaIBHOM Jie-
SITCIILHOCTH

OnTHka (reoMeTpuueckasi U BOJIHO-
Bast)

OIIK-1

Crioco0OeH MCIoaL30BaTh Ma-
TeMaTH4eCKue, (PU3NYECKUE,
(U3UKO-XMMHUYECKUEC, XHMH-
YECKUE METOJIbI JJIsl PEIICHHUS
3a/1a4 mpodhecCHuoHaIBHOM J1e-
SITCIILHOCTH

KsanToBas dusuka.

OIIK-1

Crioco0OeH HCIoas30BaTh Ma-
TeMaTH4eCKue, (PU3NYECKUE,
(U3UKO-XMMHYECKUEC, XHMH-
YECKUE METOJIbI JJIsI PeIICHUS
3a/1a4 mpodhecCHuoHaIBHOM Jie-
SITCIILHOCTH

DnemMeHTHl GU3UKH aTOMOB U MoJie-
Ky

OIIK-1

Croco0OeH MCIoaL30BaTh Ma-
TeMaTHU4eCKue, (QU3NYECKUE,
(U3UKO-XMMHUYECKUEC, XHMH-
YECKUE METOJIbI JJIsI PeIICHUS
3a/1a4 mpodhecCHuoHaIBHOM Jie-
SITCIILHOCTH

DnemMeHThl GU3UKH aTOMHOTO A1pa U
AJIEMEHTAPHBIX YACTHII

OIIK-1

Crnioco0eH KCIoyIb30BaTh Ma-
TeMaTH4eCKue, (QU3NYECKUE,
(U3UKO-XIMHUYECKHE, XHMH-
YECKUE METOJIbI JJIsl PEIICHUS




3aza4 npodeccnoHanbHOM Je-
SATEIBHOCTH

HepequL OLCHOYHBIX CPEACTB.

Ne 1/

HaunmenoBanue Oo1ieHOYHOTO
CpeaCTBa

Kpatkas xapakrepuctuka
OLIEHOYHOI'O CPEe/CTBA

[IpencraBnenue oneHoy-
HOTO CpenicTBa B GOHJIE

3amaua

[IpobnemHoe 3anaHue, B KO-
TOpPOM OOyYaromeMycs Ipe-
JaraloT OCMBICTUTH pPeajlb-
HYIO PO eCCHOHATBHO - OpH-
EHTHUPOBAHHYIO  CHUTYaIHIO,
HEOOXOAUMYIO JIJISl PEIICHHS
JTAHHOW TTPOOJIEeMBI

3anaHus AJis peleHus
3aJjaun

JlaGopaTopHoe 3amanue

BrInonHeHne CTYICHTOM Jia-
O6oparopHOW pabOTHI MO paz-
aenam

KomruiekT mabopatopHbIX
pabot

KonrponsHas padora

CpeacTBo NpOBEPKH yMEHMM
HNPUMEHATH MTOJy4eHHBIC 3HA-
HUA U1 PCIICHUA 3a1a4 OIpe-
JIETICHHOTO THIIA 110 TeME WU
pazmeny y4eOHOW  UCIH-
TUTUHBL.

KoMIIEKT KOHTPOJIBHBIX
3aJlaHUM 110 BapraHTaM

Bormpocsr qist pyOesxHoi at-
TeCTaIiH

CpencTBo KOHTPOJISL yCBOE-
HUSL y4eOHOro Marepuana.
[IpogykT caMOCTOSITENbHOM
paboThl CTyAeHTa, MpercTaB-
A0 co00# KpaTkoe u3-
JIOKCHUE B IIMCbEMEHHOM BHJIC
TEOPETUYECKOTr0 MaTepuasa

Ilepeuenb BOompocoB

3aueTHO-3K3aMEHAIIMOHHBIE
MaTepHuabl

CpencTtBo KOHTpPOJSL yCBOE-
HUsA y4eOHOro Marepuana
TEMBI, pa3Jiena Uix pa3faeiioB
JMCIIATUTMHBL, B BHJE coOece-
A0BaHUA IMperoAaBaTeiide U
oOydJaromerocs

KoMIuiekT 3aueTHO-IK3aMe-
HAIMOHHBIX OWJIETOB




KENC-3AJIAUH

2 cemecTp
3ananue 1

1. /IBe aBTOMAIIMHBI IBUXKYTCS 110 AOPOraM, yroil MeXIy KoTopbiMu, a = 60°. CKOpocTh aBTOMAILINH
v7= 54 xM/4 1 v2= 72km/4. C KaKOi CKOPOCTBIOV YIAISIOTCIMAIINHBI OJHA OT APYyroi?

2. Opynue, XKECTKO 3aKpElICHHOE Ha JKEIEe3HOAOPOKHOHM miaTtdopme, MPOM3BOAUT BBICTPEI
BJI0JIb TTOJIOTHA K€JIE3HOM JOpOrH noa yrioM o = 30° K TuHuu ropu3onTa. OnpeaeanuTb CKOPOCTh
u20TKaTa miatdopMbl, €CIU CHAps I BBUIETAET CO CKOpocThio 7 = 480 M/c. Macca minatdopMmel
c opyaueM u cHapsigamu m2 = 18T, macca cHapsana m; = 60 Kr.

3amanue 2

1. Iap maccoi m;= 1 Kr ABMKETCS CO CKOPOCTHIO 0;= 4 M/C W CTAJIKWUBACTCS C IIApOM MaccCou
m>=2KT, IBIKYIIUMCSI HABCTPEUY MY CO CKOPOCTHIO 02 = 3 M/c. KakoBbI CKOPOCTHU| 1 U2 IAPOB ITOCTIE
yaapa? ¥Yaap cuutarh aOCOIIOTHO YIPYTUM, IPSIMBIM, [IEHTPaTbHbIM.

2. OnpeaenuTb KOJIMYECTBO TEIJIOTH (J, KOTOPOE Ha/I0 COOOIIUTE KUCIOpoy oosemMoM V' = 50 1 npu
€ro M30XOPHOM HarpeBaHUH, YTOOBI JaBJICHHE Ta3a MOBBICKIIOCH Ha Ap = 0,5 Mma.

3amanue 3

1. neansHbli ra3 coBepiiaeT uukia Kapao npu remnepatypax remionpuemMuuka 7> = 290 K u temno-
otnarunka 77 =400 K. Bo ckonbpko pa3 yBennuutcs K03 (QUIIMESHT MOJIE3HOTO IeHCTBUSA 1| IMKJIA, €CITH
TeMIlepaTypa TeIIo0TaaTIrKa Bo3pacret a0 17 = 600 K?

2. Haiiti Maccy mBO/Ibl, BOIIEIIIEH B CTEKIIIHHYIO TPYOKY ¢ tuamerpoM kaHana d = 0,8 MM, omyIieH-
HYIO B BOJly Ha Maiyto n1yOuHy. CuuTaTh CMa4MBaHUE TOJTHBIM.

3amanue 4

1. ITpu n3oTepMuyueckoM pacmupeHun azota npu temneparype I = 280 K o0bem ero yBeauamics B
nBa pasza. Onpenenuts: 1) COBEpLICHHYIO NPH PACHIMPEHHUHU Ta3za paboTy A4; 2) usmeHenue AU BHYT-
pEeHHel sHeprur; 3) KOJIMIEeCTBO TEIIOTH J, oJydeHHOe ra3oM. Macca azota m = (0,2 Kr.

2. UneansHblii ra3z coepiiaet nuki Kapro. Temneparypa 7T TemnooraaTdyuka B 4yeTslpe pasza (n = 4)
Oosble TEMIIEpATyphl TEIUIONpUEeMHHKA. Kakyro 101110 ( KOJIMYecTBa TEIUIOTHI, OJTYYEHHOTO 32 OJUH
LIUKJI OT TETUIOOTAATUNKA, Ta3 OTAACT TEIUIONPUEMHHUKY?

3amanue 5

1. Kakyto paboTy 4 Hajgo COBEpLIMTH IPU BBIIYBAHHUHM MBUIBHOI'O IY3bIps, YTOOBI YBEJIWYHUTH €TO0
o6weM ot V; =8 cM® 110 Vo= 16 em>? Cuntaths mporecc M30TepMUIECKUM.

2. Ha ckambe JKyKOBCKOT'O CTOMT YEJIOBEK U JEPKUT B PyKaX CTEPKEHb BEPTUKAIBHO 110 OCH CKAMBH.
CkaMbs ¢ YeJIOBEKOM BpAIIACTCsI C YIIIOBOM CKOPOCThIO @7 = 4 pan/c. C Kako# yrioBoi CKOPOCTHIO
@2 OyZAET BpalaThCs CKaMbsl ¢ 4YEJIOBEKOM, €CJIM IOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHsJ1 FOPU30H-
TajbHOE NoJ0keHue? CyMMapHbIii MOMEHT MHEPLIMU YEJI0BEKA U CKaMbU J=5xr - M. Jlnuna
crepxHa £ = 1,8 M, macca m = 6 Kr. CuuTaTh, 4TO LIEHTP MACC CTEPKHS C YEJTOBEKOM HAXOJIUTCS HA
ocH TIaThOPMBI.

3amanue 6



1. Kakas pabota 4 OyaeT coBepilieHa CUJIaMy TPABUTAIIMOHHOTO TIOJISI TIPH TaJICHUN Ha 3eMITIO TeJla
maccoit m= 2 kr: 1) ¢ BeicoTsl # = 1000 xM; 2) u3 6eckoHeUHOCTH?

2. Touka ydacTByeT OTHOBPEMEHHO B IBYX B3aMHO MEPIEHANKYISIPHBIX KOIeOaHUIX, ypaBHEHHS KO-
TOPBIX X = Asinwit u y = Ascoswat, Tne Aj = 8 cm, A2 =4 cm, w1 = w2 = 2¢”!. Hanucars ypaBHeHue
TPAeKTOPHUH U MOCTPOUTH ee. [lokazaTh HanpaBIeHHE IBUKEHHS TOUKH.

3 cecMmecTp
3amanue 7

1. B ckpemieHHbIe MO MPSMBIM YTIIOM OJAHOPOHBIe MarHuTHOE (H = 1 MA/M u anektpudeckoe (£ =
50 kB/m) mons Breren uoH. Ilpu kakoil CKOpOCTH vV MOHA (MO0 MOIYJIIO M HaIpaBJICHUIO) OH OyneT
JBUTATHCS B CKPEIICHHBIX MOJISIX TIPSIMOJIMHEHHO?

2. OnpenenuTh MarHUTHBIN MTOTOK @, MPOHU3BIBAIOIIUNA COJICHOU, eciv iuHa £ = 50 cM ¥ MarHurt-
HBII MOMEHT p,= 0,4 BO.

3aganue 8

1. Konbuo u3 MeaHoro nposoja Maccoid m = 10 T momMemeHo B OAHOPOIHOE MarHUTHOE T0JIE

(B =0,5 Tn) Tak, 4TO MIOCKOCTH KOJbIA COCTABISIET yroi ff = 60° ¢ TMHUSIMH MarHUTHOW MHIYKIIHH.
Onpenenuts 3apaa (J, KOTOPBIM MPOWIET MO KOJbIY, €CIM CHATh MarHUTHOE TOJIE.

2. WcTo4HUK TOKa 3aMKHYJIM Ha KaTylIKy conpotuBieHueM R =20 Om. Yepes Bpems t = 0,1 ¢ Toka
I B xarymke nocruria 0,95 npenenabHoro 3HaueHus. OnpenennuTb MHIYKTUBHOCTh L KaTyILIKH.

3aganue 9

1. DneKkTpoH IBUXKETCS BAOJIb CHJIOBOW JIMHUM OJHOPOIHOTO 3JIEKTPUYECKOro nosid. B Hekoropoit
TOYKE IOJISI C TOTSHIHAIOM ¢; = /() B 3JIEKTPOH UMEN CKOPOCTh V' = 6 Mwm/c. Onipeaenuth MOTeHITHAT
@2 TOUKH MOJIs, AOUIA JO KOTOPOM 3JIEKTPOH MOTEPSIET MOJOBUHY CBOEH CKOPOCTH.

2. [1mockuil KOHAEHCATOP € IOWAbI0 MIacThH S = 200 e’ Kaxmas 3apspKeHa J10 pa3HOCTH MOTEH-
muanoB U = 2 kB. Paccrosaue mexnay minactuaamu d = 2 cm. JQyudnektpuk — crekiio. OnpenenuThb
sHepruro W Noss KOHAEHCAaTopa U INIOTHOCTh SHEPTUU  TOJIA.

3amanue 10

1.DJIC 6arapeu e= 12 B. Ilpu cune toxka I = 4 A KIIJ] 6arapeun = 0,6. Onpeaenutb BHyTpEHHEE
corpoTHuBieHue R; 6arapen.

2. Cuita ToKa B LIENH M3MEHSETCS CO BpeMEHEM 10 3aKony I = [pe™™. OnpenennTh KOJMIECTBO TEILIOTH,
KOTOpOE BBIJEINUTCSA B IPOBOAHUKE conpoTuBieHneM R = 20 Om 3a BpeMs, B TEUEHHUE KOTOPOTO TOK
yMeHBIIUTCA B e pa3. KoaddunuenT a npuHsTh paasiM 2 - 107%¢!,

Samanue 11

1. TTo 1ByM CKpEIIEHHBIM IO IPSMBIM yTIIOM 0€CKOHEYHO JITMHHBIM TPOBOI0M TeKyT Toku [ u 21 (I
=100 A). Onpenenuts MarHuTHyI0 HHAYKIUIO B B Touke A (puc. 10). Paccrostaue d = 10 cm.

2. KBagpartHasi mpoBOJIOYHAsI paMKa pacrojio’keHa B OJHOM IUIOCKOCTH C JUIMHHBIM IPSIMBIM IPOBO-
JIOM TakK, YTO JIB€ €€ CTOPOHBI MapajuieNbHbl IpoBoay. [1o paMke ¥ MPOBOY TEKYT OJUHAKOBBIE TOKU
[=200 A. Onpenenuts cuity F, nelicTBYIOIIYIO Ha paMKy, €CJIH OJTMyKaiIIas K IpOBOIy CTOPOHA PAMKH
HaXOJUTCS OT HETO Ha PACCTOSIHUM, PABHOM €€ JIJTUHE.

3amanue 12



1. Crepxenb myrHOM £ = 20 cM 3apsi’KeH paBHOMEPHO paclpeeIeHHbIM 3apsa0M ¢ TUHEUHOM TI0T-
nocteio T = 0,2 MxKn/m. Crepens Bpamaercs ¢ yacTotoil n = 10 ¢! oTHocHTeNBHO OCH, TIepIIeHIH-
KYJISIPHOM CTEP>KHIO M MPOXOAIIEH uepes ero koHer. OnpeeuTh MarHUTHBIA MOMEHT Pm, OOYCIIOB-
JICHHBIN BpallleHUEM CTEPXKHSI.

2. MarauTHBIA MOMEHT Pm TOHKOTO MPOBOAANIETO KOJNBIA Pm = 5 A - M. OmpeenuTh MarHUTHYIO
UHAYKIUIO B B Touke A, HaxosIIeicst Ha OCH KOJIbLIa U YAQJIEHHOW OT TOUEK KOJIbIla Ha PACCTOSIHUE
r=20 cM (puc. 7).

3amanue 13

1. ITo Tpem mapansensHbIM MPSMBIM POBOIAM, HAXOAIIMUMCS Ha OAMHAKOBOM pacctosiHuu d =20 cm
JIPYyT OT JIpyTra, TeKyT oguHakoBbie TOkU [ =400 A. B nByx mpoBogax HampaBjaeHUs] TOKOB COBIAAIOT.
Brrancnuts IJId KaKA0TO U3 MPOBOAOB OTHOIICHUC CUJIBI, HGfICTBYIOHlefI Ha HETO, K €ro AJIUHC.

2. Muck paguycoM R = 8 cMm HeceT paBHOMEpPHO pacIpeiesieHHbIH 10 moBepxHocTH 3apsn (o = 100
uK1/M?). OnpesenuTh MarHUTHBI MOMEHT Pm, OO0YCJIOBIEHHBIH BpallleHHEM IUCKA, OTHOCUTENBHO
OCH, MPOXOJIAIIEH Yepe3 ero LEeHTP U NepreHANKYIIPHON MIIOCKOCTH AMCKa. YTJIO0Basi CKOPOCTh Bpa-
nieHus aqucka o = 60 pan/c. 5.

4 cemecTp
3ananue 14

1. Cpennss SHepreTHyecKas CBETUMOCTh R moBepxHocTH 3emn pasHa 0,54 JIx/(cm?* mun). Kakosa
JOJKHA OBITH TemrepaTypa 7 MOBEpXHOCTH 3eMIIM, €CJIM YCIOBHO CUMTATh, YTO OHA M3JIy4aeT Kak
cepoe Teno ¢ kKodhhuimeHToM 4epHOTH at=0,257

2. Ha nuHKOBYIO IJIACTHUHY HAMNpaBiI€H MOHOXPOMAaTHYECKUH My4OoK cBeTa. DOTOTOK MpeKpamiaeTcs
npu 3ajiepKUBaroLIeil pazHocT notenuuanos U = 1,5 B. OnpenenuTs IIMHY BOJHBI A CBETa, Malal0-
LIEr0O Ha IUIACTUHY.

3amanue 15

1. Onpenenuth UMIYILC pe DIEKTPOHA OTIAYH, eclid (POTOH C sHeprueh €1 = 1,53 MaB B pesyinb-
TaTe paccesHUs Ha CBOOOJAHOM 3JIEKTPOHE MOTEPST /5 CBOCH SHEPIUH.

2. Ilpu kakoit ckopocty B (B TOJISIX CKOPOCTH CBETA) PEIATUBUCTCKAS Macca 000 YacTUIIBI Belle-
cTBa B n = 3 pa3a 0oJIbIlIe Macchl MOKOs?

3amanue 16

1. Temnepatypa abcomoTHo uepnoro tena T =2 kK. Onpenenuts ATUHY BOJTHBI Am, HA KOTOPYIO
MPUXOJIUTCSA MAKCUMYM SHEPTUU U3TYYEHUS, U CIIEKTPAIbHYIO TUIOTHOCTh YHEPreTUYECKO CBETUMO-
CTHU (M37Ty4aTeabHOCTH )(17,T)max AJI 3TOM JJIUHBI BOJIHBI.

2. ®otoH ¢ sHeprueit € = 10 3B magaeT Ha cepeOpsIHYIO TUIACTHHY U BhI3bIBaeT (hoTodddext. Onpene-
JUTH UMITYJIBC p, TIOTYYSHHBIN TIIACTUHON, €CITU MPUHSTH, YTO HATIPABICHUS IBIKEHUS POTOHA U O-
TORJIEKTPOHA JIE’KAT HA OJTHOM MPAMOM, MEPHEHAUKYISPHON MOBEPXHOCTH IIACTHH.

3amanue 17

1. Bo ckoibK0 pa3 u3MeHuTcs nepuosi 7 BpalieHue 3JIeKTPOHA B aTOME BOJIOPOAA, €CIIU MPHU Iepexoie

B HEBO30YKIEHHOE COCTOSIHUE aTOM M3Iy4iJl (POTOH C ATMHOM BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAYCHUSAX KMHETHYECKOUN dHEPruu 1 AJEKTpOHA OIMHMOKA B ONpeAeICHUH JeOpOMIEeBCKO

JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKON popmyre He npesbimaet 10%?

3amanue 18



1. Anpda-dyacTuiia HAXOOUTCI BOECKOHEYHO ITyOOKOM, OJJHOMEPHOM, MPSIMOYTOJIbHOM TO-
TeHIMAIbHOM sinuKe. Mcrmonp3ys COOTHOIIEHHE HEONpeNeIeHHOCTeH, OLEeHUTh WUpPUHY ¢
SIIIIUKA, €CIIU U3BECTHO, YTO MUHUMAIIbHAS YHEPTUS o-4aCTUIBI Emin = 8§ M1 B.

2. CpenHee BpeMs KH3HH Af aToMa B BO30YXKIEHHOM COCTOSHMH cocTapisgeT okono 107 c. Ilpu
nmepexoje aroMa B HOPMAJIBHOE  COCTOSHUE  HCIyckaercss  (OTOH, cpemHss  JUIMHA
BOJHBI <A> KoToporo paBHa 400 HM. OIeHUTh OTHOCUTEIBHYIO MUPUHY AM/AW3ITydaeMOU CIeK-
TpPaJbHOU TMHUU, €CJIH HE IPOUCXOUT YIIUPEHHUS IMHUU 32 CUET APYTUX MPOIECCOB.

3amanue 19

1. Dy1eKTpOH HaxoAUTCs B OECKOHEYHO IITyOOKOM, OJHOMEPHOM, IPSIMOYTOJIbHOM MOTEHIUATbHOM
sIIMKe mupuHON €. B kakux Touykax B MHTepBane 0<x<{ MIOTHOCTH BEPOSTHOCTU HAXOXKIACHUS
9JIEKTPOHA Ha BTOPOM U TPEThEM PHEPreTHUUECKHX YPOBHSAX OJMHAKOBBI? BBIYMCINTBH MJIOTHOCTH
BEPOATHOCTH JJIsl 3THX TOYEK. Pelenne nosicHUTh rpaukom.

2. Onpenenuth uncio Nsaaep, pacmagaloniuxcs B TeueHue BpeMenu: 1)¢1 = 1 muH,;

Kputepuu onenku:

—€CIIU CTYJIEHT NMPaBUJIBHO PEUINII OJHY 3a/1a4y, TO OH MoiydaeT 2,5 Oanna.

Bonpocs! 1J1s1 py0e:kHOI aTTecTAMU

Bropoii cemectp
Bormpocsl k mepBoii pyOexHO# aTTecTaiun

1. MarepuanbHasg TOYKa, PaguyC-BEKTOpP, BEKTOPHI MEPEMENICHUS, CKOPOCTH, YCKOPEHHS. 3aKOH
JBUKEHHUS, TPAEKTOPUS U IPONUJCHHBIN MYTh.

2. JIBmkeHue 1o OKpYXKHOCTHU. BEKTOPHI yTiI0BOM CKOPOCTH U YIIIOBOTO YCKOpEeHUs. CBA3b JIMHEUHBIX

7
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Y YTJI0BBIX KHHEMATUYECKUX BEIUYHH.

ITepsebiit 3axk0oH Hprorona. MHepuuanbabie cucTeMsl orcuera. Macca, UMITyJIbC, CUIIa.

Bropoii 3akon Herotona. Tpertuii 3akoH HeroToHa.

Bec Tena. HeBecomocTs. Cuiibl TpeHus.

PaGoTa cumel, MmomHoCTh. Kunetndeckas sneprus [lorennuanpaas sueprusi. CBs3b MEXKIY CHION
Y MMOTEHLMATIbHON YHEPTUEN.

CoxpaHeHHre TOJTHON MEXaHWYECKON YHEPTUM MaTEpPUaIbHOM TOYKH B MOJI€ MOTEHIUAIBHBIX CHJL.
LleHTp Macc ¥ 3aKOH €ro JBUKEHUS.

3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA CUCTEMBI MaTEPUAIbHBIX TOUEK.

. MomenT unepiuu. Kunetnueckasi sHeprusi Bpalllalolerocss TBEpAOro Tteiaa. MOMEHT UMIyJbCea,

MOMCHT CHUJIbI OTHOCHUTCIBHO OCH.

. JlaBneHue B )XUAKOCTAX U rasax. 3akoH Ilackamns.

. 3akoH Apxumesa.

. YpaBHEHHE HEPA3PHIBHOCTH

. YpaBHeHue bepHymn.

. JlJamunapuoe teuenue. TypOynentHoe Teuenne. Uucno PeitHombaca.
. BsizkocTs.

[IpeoOpazoBanms ["anunes. MexaHnuecKuii TPUHIIMI OTHOCUTEIBHOCTH. [loCTynaTel cnenuaib-
HOi1 Teopun otHocutensHOCTH (CTO).
[IpeoOpazoBanusi JlopeHna
PenstuBucTCKUMit 3aK0H IPpeoOpa30BaHUS CKOPOCTEH.
PenstuBucTckuii umitynbc. PenstuBuctckas ¢gopma BToporo 3akona HeroToHa.
3aKOH B3aMMOCBSI3U MAacChl U SHEPTHUU.

lapmoHnueckne KojaeOaHWS HW WX XapaKTEPUCTUKH. JuddepennnanibHoe  ypaBHEHUE
rapMOHUYECKUX KOJIeOaHHIA.
Mexannyeckue rapmoHrueckre kojebanus. Kunernyeckas v moTeHUMaNbHAs YHEPTUH TapPMOHU-
YECKUX KOJICOaHUH.
IMapmonunyeckuit ocuusuisatop. [lpyxuHHbll MasTHUK. PU3NYECKUN MasTHUK. MaTeMaTHdecKuil
MasITHUK.
Mexanndeckue BoiaHbIL. [IpoionbHble U monepedHbie BOJIHBL. J[JINHA BOJIHBI.

Bormpocsl ko BTopoii pyOeKHO# aTTecTauu

CraTtuctuyeckas (pU3MKa U TEPMOANHAMUKA.

Macca u pazMepsl MOJIEKYI.

TepMoguHamuueckne napameTpsl. MaeanbHbli ras.

YpaBHEHHE COCTOSTHUS UICAIBHOTO ra3a. 3akoH [lanbToHa

OneITHBIE Ta30BBIE 3aKOHBI.

Xa0TUYHOCTb MOJIEKYJISIPHOTO ABMKEHUA. CpenHssi CKOPOCTh MOJIEKYII.

[TonsiTre abCOMIOTHOM TeMIiepaTypbl U OCHOBHBIE TIosiokeHust MKT.

3axoH MakcBeiia 0 pacipeieIeHMH MOJIEKYJ HJI€aIbHOIO ra3a 0 CKOPOCTSIM.
bapomeTrpuueckas popmyia.

10. CpenHee 4yuCIIO CTOIKHOBEHUN U CPeNIHSS AJIMHA CBOOOTHOTO Ipodera MoJIeKy.
11. SABnenus nepeHoca.

12.ITpenmet TepmoauHaMuku. OCHOBHBIE onpeaeneHus. BHyTpeHHsis sHeprus cucremsl. Konnue-
CTBO TEIUIOTHI.

13.IlepBoe HauaIO TEPMOAMHAMUKH.

14. TernoemkocTh raza. ®U3HMYECKUN CMBICI YHUBEPCAIBLHON ra30BOM MOCTOSHHOM.
15.ITpuMeHeHne epBOro Havyajaa TEPMOJUHAMUKHU K U30IIPOLIECCaM.
16.AmnabaTHsIi nporiecc. [lomuTpomHbIi mpoiece.

17.Kpyrosoii npouecc. O6paTumble 1 HEOOPATUMBIE IPOLIECCHI.

18.9uTponus.

19.BTopoe Hauaio TEpMOAMHAMHUKH.



20.IHukn Kapno u ero KII/I myis uaeansHOro rasa.
21.VYpaBHenue Ban-nep-Baanbca.

22.130tepmbl Ban-nep-Baanbca.

23.BHyTpeHH:s1 DHEPTUS pEalbHOIO rasa.
24.9ddext Jxoynsa-Tomcona.
25.IloBepxHOocTHOE HaTsKEeHUE. CMaunBaHUeE.
26.VcnapeHue u miaBjieHUE.

Tpetuii cemecTp
Bomnpoch! k mepBoit pyOexHOH aTTecTanun

1.2nekTpu3anus Tea. DIEKTPUIECKUN 3apsa/l. 3aKOH COXPAHEHHUS 3apsa.

2. 3axoH KyrnoHa.

3.2nekTpudeckoe nosie. HanpsskeHHOCTh 3IEKTPUYECKOTO TOJIS.

CusioBble JIMHUM MAarHUTHOTO TOJIA.

4.PaboTa moyisi TIpU TIEPEMEIICHUH 3apsijia.

5. Ilorenuumai, pa3HOCTh MOTEHIMAJIOB.

6.HanpskeHHOCTh KaK rpaJIMeHT MOTEHIHANA. DKBUIIOTEHIIMAIbHbBIE TOBEPXHOCTH.
7. Ilonspusanus QU3IEKTPUKOB. HalpsykeHHOCTD 10JIs B IUIJIEKTPUKE.

8. DnekrpoeMkocTh. Konaencaropsl. [I[pumMeHeHne KOHIEHCATOPOB.

9. DHeprus 3AEKTPOCTATUUECKOTO MOJIS.

10.9nexrpuueckuii Tok. Cuna Toka. [locTOSIHHBIN TOK.

11.3axkon Oma s ydactka nenu. COnpoTHUBIEHUE NPOBOJHUKA.

12.Tunel coeUHEHUs MPOBOIHUKOB.

13.Ctponnue cunbl. /IC. 3akon OMa aJig MOJHOW LEMNHu.

14.3akon J[xoynsa-Jlenna. Pabora Toka. MomHOCTh TOKA.
15.9nexTponpoBogHOCTs TBepABIX Tedl. [Ipupona Toka B MeTauiax.
16.MarautHoe mosie. CUIOBbIE JIMHUM MAarHUTHOTO ToJisi. HanpsskeHHOCTb.
17.3axon buo- CaBapa-Jlanaca.

18.Cuna Ammnepa. BzaumopericTBue napaaieabHbIX TOKOB.

19.Cuna JlopeHua.

Bomnpocs! ko BTOpoii pyOexHO# arTecTauuu

1.BemectBo B MarHuTHOM mose. IlapamMarHeTnku, 1naMarHeTUKH.

2. Dddext Xomna.

3.[upkynsauus BeKTopa B MarHUTHOTO 10JIsl B BAKyyMe.

4. Teopema ["aycca miisg noJig Bektopa B.

5. PaGota no nepemenieHo MpOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

6. DIEeKTpOMarHuTHasE MHIYKIUS. MarHUTHBIA MOTOK.

7. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMH M npaBuio JlopeHua.

8. Camounnykuusi. 9JIC- caMOMHIYKIUH.

9. UHAyKTUBHOCTh MPOBOJHUKA U B3aUMHAas WHAYKTUBHOCTb. DHEPIMsl MarHUTHOIO MOJIS.
10. OnexrpomaruutHoe mnoje. Tok cMemenus. Buxperoe moie.

11. Ilepemennsiii TOK. [leiicTByIOIEE 3HAUYEHUSI HANPSKEHUS W CUJIBI TOKA.

12. UHAYKTUBHOCTh M €MKOCTh B LIEMM MHEPEMEHHOr0 TOKA.

13.3axkon Oma Uil Lenu NEepeMEHHOro TOKa.

14 Konebarenbupiii KoHTYp. @opmyna Tomcona. CoOCTBEHHBIE KOJIeOaHUSI.

15. CBoOOHbIE W BBIHYXKACHHBIE KOJEOaHUS. DIEKTPUYECKHE aBTOKOJICOAHUS.

16. Pe3oHaHC TOKOB W HaIpsKEHUIA.

17. XapakTepucTUKH KoJieOaHUs Mpolecca, epHo, YacToTa, aMIUINTYy 1, (haza KojeOaHuil.
18.29nekTpoMarHuTHBIE BOJIHBI .BOJIHOBBIE YypaBHEHUE.

19. OHeprus snexkTpoMarHUTHBIX BOJIH. OnbIThI ['epra.



20.I1Ikana >7€KTPOMArHUTHBIX BOJIH.

21. ®oromerpusi. OCHOBHBIE (DOTOMETPUUECKHUE BETUUYUHBI M UX CIUHUIIBIL.

22. I'eomerpuueckas ontuka. [IoHATHE CBETOBOIO JIyya 3aKOHBI OTPaXKEHUE U MPETOMIICHHE CBETA.
23. IlonHOE OoTpakeHUE CBETA.

24 TlpenomieHue U OTpaKEHUE CBETa Ha C(HEPUIECKOM TPAHHUIIEC IBYX CPE.

25. 3epkana. Tonkue nuH3bl. DopMyiia TMH3BI

26. [TocTpoenue n3o00pakeHU B TOHKUX B JIMH3aX U CHEPUIECCKUX 3epPKajax.

UYeTBepThIii ceMeCTp.
Bomnpocs! k nnepBoit pyOexHOH aTTecTaluu

1. SIBnenue uaTEepdEpEeHIINU CBETa. BpemMeHHas U MpOCTpaHCTBEHHAS! KOT€PEHTHOCTb.
2. ntepdepeHnyst B TOHKUX MJICHKAX.

3. SBnenune mudpaxiuu. [puamun [roiirenca dpeHernst

4. Metopn 30H @penens. Audpaxius Openens.

5. Mudpakuun Opayrrodepa Ha 0THOH 1IeIN U HA AUPPAKIIMOHHON PEIISTKH.
6. ludpakunonnas pemerka.

7. Audpakius peHTTeHOBCKHX Jy4Yell Ha KpUCTaJlIax.

8. Ilonsapusanus ceera. [lonsspu3aTopsl U aHAIU3ATOPBI.

9. Ananu3 noJisipu30BaHHOTO CBeTa. BpalieHne miocKoCTH MOSpU3aIIu.

10. SIBnenue nucnepcun CBeETA.

11.Ilormomenue cBera.

13. Dddexr Homrepa.

14.9¢dexT BaBunosa - UepeHkosa.

15.TennoBoe uzny4yeHue

16.3aKk0HBI PaBHOBECHOT'O TETJIOBOTO U3JTyYEHUS.

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

18. KBaHT m3nydeHusi. DHEPTrUsl KBAHTA U3Ty4CHHUS.

19. ®orosnexrpuueckuit 3pdext. 3akonsr CToNETOBA.

20. YpaBuenue DiHIITEHHA 7151 BHENTHETO (poTodddekxTa.

Bormpocs! ko 2 pyOexHON aTTecTanuu

. Macca u umnynbsc ¢otoHa. /laBineHue crera.

. Oddexr KomnroHa.

. BornoBast pyHkIus.

. Bonna ne- bpoitna. CooTHOIIEHNS HEONPEAEIEHHOCTEN.

. YpaBuenue Ulpeaunrepa.

. YpasHenue lIpenunrepa nis cTaiuOHapHBIX COCTOSIHUM.

. TyanenbHbIN 3 deKT.

. IloTeHIIMAIBHBIN ANTHK.

. JInHEeHBIN TApMOHUYECKHUI OCIUIIISTOP.

10. JIBoMiCTBEHHOCTb IIPEACTaBICHUN O BelecTBe. KopryCcKyIsspHO- BOJTHOBOW Tyal3M.

11. Onerter Pe3epdopaa. JInneidaTeie CIEKTPBI aTOMOB.

12. OnbiTer @panka u ['epriia. Mogens atoma Bogopoaa bopa- Pesepdopna.

13. MarHuTHbII MOMEHT 3J1eKTpoHa. CIeKTp aToMa BOJOPOa.

14. lpunnun ITaynu. DnexkrponHsie o0omouku. [lepuonuyeckas cucrtema sjaeMeHTOBMeH eneena.
15. CneKkTpbl MHOTOAJIEKTPOHHBIX ATOMOB. XapaKTEPUCTUUECKUE PEHTT€HOBCKHUE, CIIEKTPHI.

16. 3akon Mo3iu. Bogopononono6Hbie CIEKTPHI.

17. Tlpupona xuMudeckoi cBs3u. MosiekynsipHbie crieKTpbl. KoMOMHAIIMOHHOE paccesiHue CBETa.
JIroMuHEeCuEeHIHS.

O 0 1N DN B W —
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18. CnoHTaHHOE U BBIHYKJIECHHOE U3NydeHus. Jlazepsl.

19. EcTecTBeHHas palnOaKTUBHOCTh. 3aKOH paJIMOAKTUBHOTO pacmaja.

20. Cocras sapa. Hyknonsl. 3apsii 1 MacCOBOE YUCIIO sA/ipa. DJHEPTUM M CBA3M sapa.

21. U3oTonsl, MckyccTBEHHBIE TpEBpallleHUs Aiep. a- U B-pacnana, y-uznydeuue. SAnepHsle
peakuumu.

22. O6osoyevHas U KaneiabHas MOACIH sIpa.

23. llenenue saep. Llenmnas peakmus. SaepHbie peakiiuy Ha TETUIOBBIX M OBICTPHIX HEUTPOHAX.
Peaknus cuHTe3a, mpobiaeMa yrnpaBisieMOro TEPMOSIIEPHOTO CHHTE3a.

24. dynnameHTaIbHBIC B3anMoieicTBus. Kinaccudukanus seMeHTapHbIX YacTHII.

25. B3aumoaencTBIE AIEMEHTAPHBIX YaCTHUIL U 3aKOHBI COXpaHEHUs. YacTUIIbl U AHTUYACTHUIIBI.
26. bapuonsl u Me30HbI. Pe3onancel Kocmuueckue nyqm.

27. @yHnaMeHTalIbHbIE YaCTUIbl. YaCTUIIbI-yYaCTHUKU U YACTULIBI-NIEPEHOCYUKH B3aUMOICHi-
CTBHIA.

Kputepuu oneHku:
- ecnu .BoinosiHEHO 100% 3amanus, TO CTyAeHT noiydaeT 20 0anos;
- €CIU .BBINIOJIHEHO 75% 3aanus, TO CTYIEHT noiydvaet 15 6anios;
- ecu .BeImoaHEHO 50% 3amanus, To CTyAeHT nomy4daeT 10 6amios;

- €CJIM .BBITIOJHEHO 25% 3a7aHus, TO CTYJCHT HOIy4aeT 5 0anos;

- €CJIM .BBIIIOJJHCHO MCHCEC 25%33.)18.HI/ISI, TO CTYACHT 1IOJY4YacT 0 6amnoB.

KommnuiekT 3aanuii 1Jisi KOHTPOJIbLHOH padoThI

2 ceMecTp
KonrponsHas padora Nel.
Bapuant 0.

110. Touka ABUXKETCS IO OKPYKHOCTU pagnycoM R = 30 cM C MOCTOSAHHBIM YIJIOBBIM YCKOPEHUEM &.
Ornpenenutb TaHT€HIIMAIBHOE YCKOPEHUE Q/TOUKH, €CJId U3BECTHO, YTO 3a BpeMsit = 4 C OHa COBEp-
IIUIa TPU 060POTa U B KOHIIE TPETHEr0 060pOTa €€ HOPMAIbHOE yCKopeHne  an= 2,7 m/c?.

120. Jloaka nnuHou {= 3 M 1 Maccoil m= 120 Kr cTOMT Ha CIOKOWHOM Bojie. Ha HOCy m Kopme Haxo-
IsTCs ABa phioaka maccamu m ;= 60 kr u m>= 90 kr. Ha CKOJIbKO CIBHHETCS T0JIKa OTHOCUTEIBHO BOIBI,
€CJIM PhIOaKu TOMEHSIOTCSI MecTaMu?

130. [Iap maccoii m;= 2 Kr CTaJKUBAETCA C MOKOSIIUMCS IIapoM OOJIbIIEH MAaCChl M IIPH STOM TepsieT
40% kunetnueckoil sHepruu. OnpenenuTs Maccy mp OosblIero mapa. Yaap cuutaTh abCOIIOTHO
YIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.
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140. Kakas pabota A4 noipKHA OBITH COBEPILICHA MPU MOTHATHH C 3€MJIM MAaTEPUAJIOB JIJISI IIOCTPOUKHU
WIMHAPUYECKO TpyOs! BbIcOTOM A= 40 M, HapyxHbIM quamerpoM D = 3,0 M U BHYTPEHHUM JHa-
MeTpoM d= 2,0 M? I110THOCTh MaTepuana p MPUHATH paBHOi 2,8 - 10° kr/m>.

150. K xoHI1aM JIerkoi ¥ HepacTsHKUMOM HUTH, IEPEKUHYTOM uepe3 OJI0K, ITOABEIICHBI IPY3bl MACCaAMH
m;=0,2 xr u mz = 0,3 kr. Bo CKOIBKO pa3 OTANYAOTCS CUIIBI, ICHCTBYIOIINE HA HUTH 110 00€ CTOPOHBI
ot GJi0Ka, eciau Macca 6iaokam = 0,4 Kr, a ero oCh ABIKETCSI BEPTHKAIBHO BBEPX C YCKOPEHHEM 0= 2
M/c? ? CumaMu TpeHHs ¥ MPOCKaIb3bIBAHUS HUTH 110 OJIOKY IPeHEOpeUb.

160. Onnoponubiit crepxkens JiuHOM € = 1,0 M 1 Maccoit M = 0,7 Kr noABElIeH Ha TOPU30HTAIBHON
ocH, MPOXOsIIIEH Yyepe3 BEpXHUN KOHEIl CTep)KHA. B TOuKy, OTCTOSAIIYI0 OT OcH Ha %3 £, aDCOIIOTHO
YIPYTO yaapsieT MyJsl Maccoil m = 5 Kr, JeTsias nepneHIuKyIsIpHO CTepKHIo 1 ero ocu. [locne yaapa
cTepikeHb OTKJIOHIICA Ha yron o = 60°. OmpeneuTh CKopocThb MyJIH.

170. Bo ckobKO pa3 cpeHss IIIOTHOCTh 3€MHOI'O BEIIECTBA OTIIMYAETCSA OT CPEAHEHN TUIOTHOCTH JIYH-
Horo? IIpunsaTh, uTo paanyc R; 3eMan B 6 pa3 MEeHbIIIE Beca Tejla Ha 3eMIIE.

KonrponsHas padora Ne2.
Bapuant 0.

210. Onpenenuth KOJIMYECTBO BEIIECTBA vV U YUCIO N MOJIeKyJ1 a3ota maccor m= 0,2 Kr.

220. Onpenenutsh INIOTHOCTD p BOJSHOIO INapa, HaxoAsuerocs noj aasineHuemp =2,5 klla n umero-
miero remnepatypy 7' =250 K.

230. OnpenenuTh CPEIHIOI KUHETUYECKYIO SHEPTUIO <Ej,> MOCTYNATENbHOTO IBUXKEHUS U <Egy> Bpa-
IATEILHOrO JABWKEHUSI MOJIEKYJIbI a3oTa npu temneparype T = 1 kB. Onpenenuts Takxke MOTHYIO
KHUHETHUYECKYIO YHEPTHUI0 £y MOJIEKYJIbI IPU TEX K€ YCIOBUSIX.

240. OgHOATOMHBIN Ta3 NP HOPMATHHBIX YCJIOBHSIX 3aHMMAeT 00beM V' = 5. BerauciauTs Termioem-
kocTb C, 3TOTO Ta3a Mpu NOCTOSHHOM OOBEME.

250. B chepudeckoit koade BMeCTUMOCTBIO V = 311, copepikalieit a3oT, CO3/1aH BaKyyM C JIaBJICHUEM
p= 80 mklIla. Temnepatypa raza 7= 250 K. Mo»HO 71 cUUTaTh BAaKyyM B KOJIO€ BRICOKUM?

260. Onpenenuts paboTy A, KOTOPYIO COBEPIIUT a30T, €CJIU €My MPHU MOCTOSHHOM JaBJICHUH CO00-
IUTh KonruecTBo Teriothl O = 21 k. Halitu Takke nsmenenue AU BHyTpeHHEN 3HEPruu rasa.
270. B nukne Kapno rasz momyann ot temiooraarduka tremwioty QO = 500 JIx u coBeprmt padory 4 =
100 [Ix. Temneparypa Teroornatunka 77 =400 K. Onpenenuts Temnepatypy 72 TEIUIONPUEMHUKA.
280. JIBe xarmumm pTyTH paguycoM » = 1,2 MM KaKaasi CIMINCH B OAHY OOJIbIIyIO Karutio. OnpeaenuThb
SHEPruIo £, KoTopas BBIAECTUTCS MPU 3TOM ClussHUUA. CUUTATH MPOIECC U30TEPMHUUECKUM.
Kontponbnas padota Nel.

Bapmuanr 1.

101. Temo GpolleHO BEPTUKAIBHO BBEPX C HAYAIBHOW CKOPOCTHIO Vo = 4 m/c. Korma oHO jgocTurio
BEPXHEW TOUYKM MOJIETa U3 TOTO k€ HAYAJIBHOIO IMYHKTA, C TOW K€ HAYAJIbHOM CKOPOCTBIO 09 BEPTH-
KaJTbHO BBEPX OpOIIIEHO BTOpoe Teno. Ha kakoMm paccTOSHUHM /4 OT HA4aJbHOTO MYHKTA BCTPETATCS
tena? COnpoTUBIICHHUE BO3/lyXa HE YUUTHIBATH.

111. ITpu ropr30HTAIBEHOM IOJIETE CO CKOPOCTHIO v = 250 M/C cHapsI Maccoii m = 8 KT pa3opBaJics Ha
nBe yacTh. bosbIas yacte Maccoi m; = 6 KT moxy4mia CKopocts u; = 400 M/c B HamrpaBICHUH MOJIETa
cHapsiga. OnpeneanTs MOAY/Ib U HAIIPABJICHUE CKOPOCTH 12 MEHbILIEH YaCTH CHapsIia.

121. B gepeBaHHBIN map Macco m; = 8 Kr, MOJABEMICHHbIH Ha HUTU JMHOW £ = 1.8 M, momagaet
TOPU3OHTAIIBHO JIeTAIast myist Mmaccou m2 =4 r. C Kakoil CKOPOCTBIO JIeTeNa MyJIsl, €CJIU HUTh C IIapOM
¥ 3aCTPSABIICH B HEM IyJIel OTKJIOHMIACH OT BEPTHKAJIM Ha yroll a = 3 ? PazMepoM Imapa mpeHe6pedb.
Vnap mynau cuutath NpSMbIM, IIEHTPAIbHBIM.

131. Onpenenuth paboOTy paCTSHKEHHS JIBYX COSAMHEHHBIX MOCIEIOBATEIHHO MPYKUH KECTKOCTIMU
k=400 H/m u k =250 H/m, ecriu mepBasi Ipy>XHUHA IPU 3TOM pacTsaHylach Ha AL =2 cMm.

141. Illapuk maccoit m = 60 r, NpUBA3aHHBIA K KOHILY HUTH JJIMHOU £; = 1,2 M, BpamaeTcs ¢ 4acTOTOM
n/=2 ¢!, onmupasch Ha FOPU3OHTANBHYIO IIOCKOCTh. HUTL yKOpauuBaeTcs, NpUOIMKas IAPUK K OCH
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1o paccrosiaust €2 = 0,6 M. C Kakoi 4yacToTOM n2 OyzeT nMpu 3TOM BpamaThes mapuk? Kakyro padorty
A coBepIaeT BHELIHS Crila, yKOpauuBast HUTh? TpeHneM mapuka o IIOCKOCTh IpeHeOpeyb.

151. Ha ckambe JKyKOBCKOTO CHJIMT YEJIOBEK M ACP/KUT HA BBITSIHYTBHIX pyKax TMpH Maccod  m =5
Kr Kaxxzas. Paccrosinue ot kaxaoi rupu 10 ocu ckambu £ = 70 cM. CkaMbs BpalllaeTcsi ¢ 4aCTOTOM 1
=1 ¢’!. Kak u3MeHHTCS YacTOTa BpallleHUs CKaMbH 1M KaKyio paboTy 4 MPOHM3BE/IeT UeIoBeK, eCIU OH
COKMET PYKH TaK, YTO PACCTOSIHUE OT KaX 101 IMpH 10 OcH yMeHbIIUTCS 10 £2 =20 cM? MomeHT uHep-
IIUM YeOBeKa M CKaMbH (BMECTe) OTHOCHTETHHO OCcH J= 2,5 KT - M2,

161. Onpenenutp HanpsHKEHHOCTh (G TPaBUTAIIMOHHOTO 10JIst HA BbicoTe A= 1000 kM HaJ MOBEPXHO-
cThio 3emiu. CUMTaTh U3BECTHBIMH YCKOPEHHE g CBOOOTHOIrO MaJeHHs Y TOBEPXHOCTH 3eMJIH U €e
panuyc R.

171. Ha crepxne mjmuHoi ¢ = 30 cM yKpemsieHbl JBa OJMHAKOBBIX I'Py3UKa: OOUH — B CEPEIUHE
CTEpIKHS, IPYroil — Ha OJTHOM U3 ero KOHLOB. CTepKeHb ¢ Tpy3aMu KoieOJIeTcsl OKOJI0 TOPU30HTAIIb-
HoM ocu. [Ipoxopsieit uepes cBOOOIHBIN KOHEL CTepkHs. OnpenenuTs NpUBEACHHYIO JUIMHY L U 1ie-
puoa T IpOCTHIX TAPMOHMYECKHUX KOJIeOaHni JaHHOTO (PU3MIECKOTO MasTHUKA. Maccoil cTepHs mpe-
HeOpeyb.

KonrponbHas padora Ne2.
Bapuanrt 1.

201. Onpenenuth KOJUYECTBO BEIIECTBA VM YUCIIO N MOJIEKYJ Kuciopoaa maccoit m= 0,5 kr.

211. B unnusap mmHoi £ = 1,6 M, 3amoIHeHHBIN BO31yXOM IPH HOPMAJIbHOM aTMOC(EpHOM JaBiie-
HUH pg, HaYaJIM MEJICHHO BJBUIaTh MOPIIECHb IJIOMIAbI0 OcHOBaHuA S = 200 oM. Onpenenuts CUIy
F, neficTBYIOLIYIO Ha OPIIEHb, €CIM €T0 OCTAHOBUTH Ha paccTossHUU ¢; = 10 cM OT AHA HUIMHpA.
221. OnpenenuTh BHYTPEHHIOK dHEpruio U BOJIOPOIa, @ TAKKE CPEIHIOI KHHETHYECKYIO SHEPTHUIO (&)
MOJIEKYJIbI 3TOro raza npu temmneparype 7 = 300 K, eciin kolm4ecTBO BEIIECTBA V 3TOTIO raza paBHO
0,5 Moub.

231. OnpenenuTs MOJIIPHYIO Maccy M IByXaTOMHOIO Ta3a U €ro yJAelbHbIE TEIUIOEMKOCTH, €CIIN U3-
BECTHO, YTO Pa3HOCTh Cp - Cy YACNbHBIX TEIUIOEMKOCTEH 3T0r0 raza pasHa 260 Ix/ (xr - K).

241. Haiitu cpeqHee 4mCIo (z) CTOJIKHOBEHHI 3a Bpems ¢ = 1 ¢ u JyMHY cBOOOAHOTO podera «£» Mo-
JIEKYJIbI TEJIHS, €CIIM Ta3 HaXOoauTcs noJ aaBieHueM p= 2 klla npu temneparype 7= 200 K.

251. OmnpenenuTh KOJMYECTBO TEIUIOTH (), KOTOPOE HA/l0 COOOIIUTHh KUCIOpoay oosemMoM V = 50 n
IIPU €r0 U30XOPHOM HarpeBaHHWH, YTOOBI JaBJICHHE Ta3a MOBBICHIIOCH Ha Ap = 0,5 Ma.
261.MeanbHbli Ta3 coBepiaeT nuki KapHo mpu teMneparypax temionpueMuuka 7> = 290 K u ten-
nootnatynka 77 = 400 K. Bo ckonbko pa3 yBenuuutcs K03GGUIIMEHT TOJIE3HOTO ACHCTBUS 1| IIUKJIA,
€CJIM TEMIIEpaTypa TemIooTaaTuuKa Bo3pacreT 10 17 = 600 K?

271. Haiitu Maccy mBOJibl, BOIICAIICH B CTEKIITHHYIO TPYOKY ¢ quaMmeTrpom kanana d = 0,8 MM, omy-
IICHHYIO B BOJly Ha Mallyio riiyouny. CuuTaTh CMa4MBaHUE TTOJHBIM

Konrponsnas padora Nel.
Bapuant 2.

102. MarepuansHas TOUKa JBIKETCS MPSIMOIMHEHHO ¢ yCcKOpeHHmeM o = 5 m/c’. OmpeiennTs, Ha
CKOJIBKO IyTb, IIPOWICHHBIM TOYKOW B 71 — 10 CEKYHY, OyaeT OOJbIlIe MyTH, IPOWCHHOTO B IPEIbIY-
uryto cexkynay. [punsars vy = 0.

112. C Tenexxku, CBOOOIHO IBUKYIIHIACS 110 TOPU3OHTATLHOMY IYTH CO CKOPOCTBHIO ;= 3 M/C, B CTO-
POHY, IPOTHUBOIOJIOKHYIO JBUKEHUIO TEJIEKKHU, IPBIFAET YEIOBEK, IIOCIIE YETO CKOPOCTh TEIEKKHU U3-
MEHMJIACh U cTana paBHOM u; = 4 m/c. OnpenenuTb TOPU3OHTAIBHYIO COCTABISIONIYIO CKOPOCTH U2y
YeJI0BEeKa MpPH MPBIKKE OTHOCUTENIHHO TeJIe)KKU. Macca Tenexku m; = 210 kr, Mmacca yenoBeka m2= 70
KT.

122. TTo HEGOMBIIIOMY KYCKY MSTKOTO JKeJie3a, JiexalieMy Ha HakoBalibHe Maccoid m; = 300 kr, ynapsiet
MoJIOT Macco m2 = 8 kr. Onpenenuts K11/ # ynapa, ecnu yaap Heynpyruil. I[losne3noi cuntats sHep-
THUI0, 3aTPayeHHYIO Ha AeQopMaIfio KycKa jKeJe3a.
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132. 13 maxTsl riayouHo# 2 = 600 M mogHUMArOT KJIeTh Maccor m; = 3,0 T Ha KaHaTe, KaXIbIH METp
KOoTOporo umeer Maccy m= 1,5 xr. Kakas pabota 4 coBepIraercsi mpu MoJHATHH KJIETH Ha IIOBEPXHOCTh
3emumn? KakoB k03 GUIIMEHT MTOIE3HOTO ACHCTBUS 7 TIOBEMHOTO yCTpOiicTBa?

142. Ilo xacaTenpHOH K IIKMBY MaxOBHKa B BUJE AUcKa quameTpoMm D = 75 cM u Maccoil m= 40 kr
npunoxena cuia F'= 1 kH. Onpenenuts yrioBoe yCKOpPEHHE & M HaCTOTY BpPaAIIEHUS] # MAXOBHUKA YEPeE3
Bpems = 10 ¢ mociie Havana AEUCTBUS CUIIBL, €CIIM paguyc rIIKUBa paBeH 12 cM. Cuioil TpeHus npe-
HeOpeUb.

152. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JAEPKUT B PyKax CTEP)KEHb BEPTHKAIBHO 110 OCH CKa-
MbH. CKaMbsl C 4EJTOBEKOM BPAIACTCS C YIIIOBOM CKOPOCTBIO w7 = 4 paa/c. C Kakou yrioBoW CKOpO-
CTBIO > OyZET BpalllaThCsl CKaMbs C YeJIOBEKOM, €CITH TIOBEPHYTh CTEP’KEHb TaK, YTOOBI OH 3aHSUI T'O-
pu3oHTaNIbHOE Mo10XkeHe? CyMMapHbIii MOMEHT HHEPLIMH YEJIOBEKA U CKaMbU J=5kr M.
Hmuna crepxns £ = 1,8 m, Macca m = 6 kr. CunuTaTh, YTO HEHTP MACC CTEPHKHS C YETTOBEKOM HAXOUTCS
Ha OCH IUIaT(HOPMBI.

162. Kakast pabota 4 OyneT coBepiiieHa CujiaMu TPaBUTAIIMOHHOTO TIOJISI TIPH MaICHUH Ha 3eMITIO TeJla
maccoit m= 2 kr: 1) ¢ BeicoTsl # = 1000 xM; 2) u3 6eckoHeUHOCTH?

172. Touka y4acTByeT OJTHOBPEMEHHO B JIBYX B3aMMHO MEPIICHAUKYIISIPHBIX KOJICOAHUSAX, YPABHCHHS
KOTOPBIX X = A sinw it U y = Axcoswoat, tae A; =8 cm, A2 =4 cm, w1 = w2 = 2¢”. Hanucats ypaBHeHHe
TPAEKTOPUH U MOCTPOUTH ee. [lokazaTe HalpaBiIeHUE ABUKEHUS TOUKH.

Kontponbras padora No2.
Bapuanrt 2.

202. CKOIBbKO aTOMOB COJEPKUTCS B pTYTH: 1) KonudecTBoM BetiectBa v= 0,2 Moib; 2) Maccot m = 1
r?

212. B 6amnmone Haxoautes ras mpu tremmeparype 77 =400 K. Jlo kakoii remnepaTtypsl 7> Haio HarpeTh
ras, 4ToObl €T0 JaBJICHHE YBEIUYMIOCh B 1,5 paza?

222. Onpenenutb CyMMapHYI0 KHHETUYECKYIO SHEPTHIO Ej MOCTYNATENbHOTO JIBUKEHHUS BCEX MOJIE-
KYJI Ta3a, HaXOJIAIIETr0ocs B COCYJI€ BMECTUMOCTBIO V' = 3 11 moxa nasienueM p = 540 xlla.

232. HaiiTu ynensHbIE CpH ¢y, @ Takoke MoJIsipHble Cp 1 C)TEINIOEMKOCTH YIJIEKHCIIOTO ra3a.

242. OnpeaenuTh CPEeIHIO0 IITMHY CBOOOTHOTO Mpobera (£» MOJIEKYJIbI a30Ta B COCY/I€ BMECTUMOCTBIO
V=151 Maccarazam=0,5r.

252. Ilpu n30TepMUYECKOM pacimupeHnu azota npu temmneparype 7= 280 K o6bem ero yBeaudmiics B
nBa pasza. Onpenenuts: 1) COBEpLICHHYIO MPH PACHIMPEHUHU Taza paboTy A4; 2) usmeHenue AU BHYT-
pEeHHel sHeprur; 3) KOJIMIEeCTBO TEIIOTH J, IoJydeHHOe ra3oM. Macca azota m = (0,2 Kr.

262. UneanpHblii ra3 coepuaeT uuki Kapro. Temnepatypa 7 TeroorjaTuuka B 4eTbipe pasa (n = 4)
00JIbIlIEe TEMITEPATYPBI TEIJIoNprueMHHKa. Kakyto 1010 @ KOJIMYecTBa TEIUIOThI, TOJIYYEHHOTO 32 OJJUH
LIUKJI OT TETUIOOTAATUNKA, T'a3 OTAACT TEIUIONPUEMHHUKY?

272. Kakywo paboty A HaJ0 COBEPIIUTH MPHU BBIAYBAHUHM MBUILHOTO IY3bIPsi, YTOOBI YBEJIMYUTH €r0
o6weM ot V; =8 cM® 110 Vo= 16 em>? Cuntats mporecc M30TepMUIECKUM.

Konrponsnast padora Ne 1.
Bapuant 3.

103. /IBe aBTOMAIIMHBI ABUKYTCS 110 1OPOTaM, YTOJ MEXAY KOTOpbIMH, @ = 60°. CKOpOCTh aBTOMAIIINH
v/= 54 kM/4 1 v2= 72KkM/4. C KaKO CKOPOCTHIOV YAAISIOTCIMAIINHBI OHA OT APYTroi?

113. Opynue, )XeCTKO 3aKpETUICHHOE Ha JKEJE3HOJOPOKHOUW Tiatdopme, MPOU3BOJUT BBICTPEI
BJOJIb MMOJOTHA XKEJIE3HOM 10pOoru nmoj yriioM a = 30° k AuHUM ropu3oHTa. OnpenenuTb CKOPOCTh
u>0TKaTa maaTdOoOpPMBbl, €CIU CHAPSJ BBUIETACT CO CKOpocThio  u; = 480 m/c. Macca mnatdopmsl
C opyaueM U cHapsiaamu m2 = 18T, macca cHapsaga m; = 60 Kr.

123. [llap maccoit m;= 1 Kr IBHKETCS CO CKOPOCTBIO 0= 4 M/C M CTAJIKMBAETCS C IIAPOM MacCCOM
m>=2KT, IBIKYIIUMCSI HABCTPETY MY CO CKOPOCTHIO 02 = 3 M/c. KakoBbI CKOPOCTHU| 1 U2 IAPOB ITOCTIE
yaapa? ¥Yaap cautarh aOCOIIOTHO YIPYTUM, IPSIMBIM, [IEHTPaTbHbIM.
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133. Ilpyxwuna xectkocthio k= 500 H/m cxata cumnoit /= 100 H. Onpenenuts paboTy ABHEUTHEH
CHJIBL, IONIOJTHUTENBHO CKUMAIOLIEH MpyXUHY emie Ha Al = 2 cMm.

143. Ha 0601 maxoBuka nuametpoM D= 60cM HaMOTaH IIHYP, K KOHITY KOTOPOTO MPUBSI3aH I'Py3 Mac-
coil m= 2kr. OnpenenuTs MOMEHT UHEPLIMU JMaX0BHKa, OH, Bpalllasich PABHOYCKOPEHHO IOJ JeM-
CTBHUEM CHUJIBI TSKECTHU TPY3a, 3a BpeMs £ = 3¢ mpuoOpen YIIIoBYIO CKOPOCTh @ = 9 pajy/c.

153. IInatdopma B BuIe Aucka quameTpoMD= 3 M u Maccoil m;= 180 Kr MOXeT BpamaTbcs BOKPYT
BepTUKAIBbHOU OcH. C KaKoH yriIoBOM CKOPOCTHIO ; OyAET BpaIiaThcs Ta miaatdopma, eciiy 1o ee
Kparo MOWJeT uyesaoBek Maccoiimo= 70 Kr co ckopocThiov= 1,8 M/c OTHOCUTENBHO MIATPOPMBI?

163. 13 OeckOHEYHOCTH Ha TOBEPXHOCTh 3eMJIU majaeT MeTeopuT Maccor m = 30 kr. Onpene-
auTh paboTy A, KOTOpas npu 3ToM OyAeT CoBeplleHa CUIaMHi I'PaBUTAIIMOHHOIO MOJISI 3€MJIH.
YckopeHne cBOOOIHOTO MaICHUS g Y MOBEPXHOCTH 3EMIIH M €€ paanyc RCUNTATh N3BECTHBIMHU.

Konrponsnast padora Ne 2.
Bapuant 3.

203. Bona nipu Temneparype ¢ = 4  C 3aHnMaeT 06beM V' = 1 cm>. OnpenennTh KOJINYeCTBO BEIIECTBA
v ¥ unciio N MoJieKysl BOJBI.

213. bamon BMmectuMocThio V' =20 11 3anonHeH azotoM nipu temneparypel =400 K. Korna yacte raza
U3pacXxo0Balii, JaBlieHWe B OamnoHe mnoHm3wiock Ha Ap = 200 xlla. Onpenmenuts Mmaccy
MU3pacXo0BaHHOTO Ta3a. [Iporecc cuntaTh H30TEPMUUECKIM.

223. KonnuecTBo BemiectBa renust v = 1,5 Monb, Temrepatypa 7 = 120 K. Onpenenuts cyMMapHyo
KUHETUYECKYIO SHEPTHUI0 Ey MOCTYNATENbHOTO ABMKEHUS BCEX MOJIEKYJI ATOTO rasa.

233. OnpenenuThb MokKazaTelb aaAuadaThl y UICANBHOTO ra3a, KoTopslii mpu temneparype 7= 350 K u
nasnenuu p = 0,4 MlIla 3aaumaet o6pem V' = 300 1 1 umeet Teroemkocth C,= 857 JIx/K.

243. Bonopox Haxoautcs noa AasienueM p = 20 mklla u umeer remneparypy 7= 300 K. Onpenenuts
CPEHIOI0 JTMHY CBOOOHOTO Mpobera (/) MOJIEKYJIbl TAKOTO Tasa.

253. Ilpu anmabaTHOM C)KaTHM JaBlieHHE BO3ayXxa Obuto yBenndeHo ot p; = 50 klla no p2 = 0,5 MI1a.
3aTem pu HEM3MEHHOM 00BbeMe TeMreparypa Bo3ayxa Oblia OHMKEHA 710 TIepBOHavaabHOoM. Omnpe-
JIEJIUTh JaBJIEHUE p3 Ta3a B KOHIIE ITpoLEcca.

263. Onpenenuth padoTy A2 H30TEPMHUECKOTO CXKATHUs Ta3a, coBepraroniero muki Kapao KITJI xo-
toporo = 0,4, ecnu paboTa H30TEPMUIECKOT0 paciiupenus paBHa A7 = 8 Jx.

273. Kaxkas sHeprust £ BbIICTUTCS TPH CIMSHUYU JIBYX Karelb pTYTH quaMeTpoMm d; = 0,8 MM u d> =
1,2 MM B 0/IHY Kamuito?

Konrponsnas padora Nel.
BapuanT 2

104. MaTtepuaibHast TOYKA ABUKETCS MPSIMOJIUHEHHO C HAYaIbHOW CKOPOCTHIO vy = 10 M/C M OCTOSH-
HBIM yCKOpEHHEM a = -5 M/c’. ONpenenuTh, BO CKOIBLKO Pa3 MyTh s, TPOiIeHHbI MaTepuanbHOi
TOUYKOH, Oy/IeT MpEeBbIIIaTh MOYJIb €€ MepeMelieHus Ar crycTs ¢ = 4 ¢ 1mocjie Havajia OTcUeTa Bpe-
MEHHU.

114. Yenosek maccoii m; = 70 Kr, Gerymumii co CKOpOCThIO 07 = 9 KM/4, JOTOHSET TEJICKKY MACCOM m2
=190 Kr, ABWXKYIIYIOCS CO CKOPOCThIOV2 =3,6 KM/4, M BCKakuBaeT Ha Hee. C Kakoil CKOPOCTHIO
CTaHeT JABUTaThCs TelexkKa ¢ yeraoBekoM? C KaKol CKOPOCThIO OYIEeT ABUTAThCA TENEkKKa C YeIoBe-
KOM, €CJIM YeJIOBEK JI0 MPbIKKA OeXall HABCTPEUy TelexKe?

124. I1lap maccoii m;= 3 KI JBHKETCSI CO CKOPOCThIOD /=2 M/C U CTAJIKUBACTCA C TIOKOSIIUMCS IIapOM
maccoii m > =5 kr. Kakas pabora Oyner coBepuieHa npu aedopmaruu mapos? ¥Yaap cuutats adco-
JIOTHO HEYIPYTUM, MPSMBIM, LIEHTPAJIBHBIM.

134. JIge npy>xxunsl xectkoctbiok; = 0,5 kH/M u k2=l xH/M ckperuensl napamiensHo. OnpenenuTsb
MOTEHITHAIbHYIO SHEPTHIO /] TaHHOW CUCTEMBI ITpHU abcomoTHOM neopmanuun AL =4 cMm.

144. Hutb ¢ mpuBsi3aHHBIMU K €€ KOHIIaM rpy3zamu Maccamu m ; = 50 r u m> = 60 r nepekunyrta
yepe3 0ok auameTpoM D=4 cm. OnpenaenuTb MOMEHT HHepIHK/ 0JI0Ka, €ClTu MO JCHCTBUEM CHIIBI
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TAKECTH FPY30B OH MOJNYYHI YII0BOe yekopeHue &= 1,5 pan/c’. TpenreM 1 NpocKaib3biBAHUEM HUTH
1o 6JIOKYy peHeOpeyb.
154. Tlnardopma, umeromas GopMy JUCKA, MOXKET BpalaThCsl OKOJIO BepTHKaIbHOW ocu. Ha kparo
w1aTopMbl CTOUT yesoBeK. Ha kakoil yron ¢ moBepHeTcs miuatdopma, eciii 4eJIoBeK MOMIET BIOIb
Kpast raTdopMbl U, 000K ee, BepHETCS B UCXOIHYIO (Ha Tuiatdopme) Touky? Macca miatgopMsl 11,
= 280 kr, Macca yenoBeka m2 = 80 Kr.
164. C nmoBepxHOCTH 3eMJTM BEPTUKAIBHO BBEPX MyIIEHA paKeTa Co CKOPOCThIO v= 5 KM/c. Ha kakyro
BBICOTY OHA MOJHUMETCS?
174. OnpenenuTs 4acTOTY vV MPOCTHIX TAPMOHUYECKHX KoJieOaHU nucka paanycom R = 20 cM 0Kos10
TOPU30HTAILHOM OCH, MPOXOJAIICH Yepe3 cepeluHy paauyca IMcKa MepneHIUKYISIPHO €ro MIOCKO-
CTH.

Kontponbnas padota Ne 2.

Bapuanr 4.

204. Haiitu MmonsipHyto Maccy M u Maccy my OJHOW MOJIEKYJIbl IOBAPEHHOM COJIH.

214. B 6amnone BMecTUMOCTBIO V= 151 HaxoauTcst aproH noj aasiaeHueM pi = 600 xlla u npu Tem-
neparype 71 =300 K. Korga u3 6amiona 6bu10 B35TO HEKOTOPOE KOJIMYECTBO ra3a, JaBJIeHHE B OauioHe
noHu3uiock 10 p2 =400 klla, a remneparypa ycranoBwiace 7> =260 K. Onpeaenuts maccy maprosa,
B3SITOTO U3 OaJJIoOHA.

224, MonsipHast BHyTpeHHss1 dHEprus Un HEKOTOPOTro JBYXaTOMHOTO ra3a paBHa 6,02 kJk/Moib.
Onpenenuts CpeaHIO KUHETUYECKYIO SHEPTHIO <&gp. > BPALATEIBHOTO ABM)KEHUS OJHON MOJIEKYJIbI
3TOro ra3a. ['a3 cuuTarh ujealbHbIM.

234. B cocyne BMECTUMOCTBIO V= 6 11 HaxOIUTCS NP HOPMAJIbHBIX YCJIOBUSX JBYXaTOMHBIN ras.
Onpenenutsd TeroeMKocTh C, 3TOro ra3a npu MNOCTOSTHHOM 00beMe.

244. TIpu HOpMABHBIX YCIOBUSX JJIMHA CBOOOAHOTO mpodera < ¢ > MOJIEKYJIbl BOAOPOIa paBHA
0,160 MmxMm. OniperenuTh quaMeTp d MOJIEKYJIBI BOAOPO/A.

254. Kucnopoxa maccoit m = 200 r 3anumaet oobeM V1 = 100 1 u Haxoaurcs noxa aasneHueM p; = 200
klla. [Ipu HarpeBaHuu ra3 pacUIMPUIICS MPHU MOCTOSTHHOM JIaBJieHuu 10 ooveMa V> = 300 7, a 3ateM
ero masneHue Bo3pocio 10 p3 = 500 xIla npu HensmenHoMm ob6beme. Haiitu n3MeHeHne BHYTpEeHHEH
suepruu AU raza, COBepIIEHHYIO ra3oM paboTy 4 u Terioty O, nepeaannyio ra3y. [loctpouts rpaduk
nporecca.

264. I'a3, coBepmaromuii ukia Kapuo, otnan termonpueMHuky temnoty Q= 14 k/lx. Onpegenutsb
Temneparypy 77 TeIUI00TAATYHKA, €CITU NPH Temreparype teronpuemunka 7> = 280 K pabora mukia
A =6 kJIx.

274. OnpenenuThb AaBlICHUE p BHYTPH BO3AYIIHOTO My3bIpbKa TUAMETPOM d = 4 MM, HaXOISIILIErOCs B
BOJI€ Y caMoil ee moBepxHOCTU. CUUTaTh aTMOC(EPHOE TaBJICHHE HOPMAJIBLHBIM.

Kontponbnas padora Nel.
Bapuanr 5.

10S. Benocuneauct exan U3 OJHOTO IMyHKTa B ipyroil. [lepByro TpeTh yTH OH Ipoexas co CKOpo-
cThio v; = 18 xm/4. Jlanee MOJOBHUHY OCTABIIETOCs] BPEMEHHM OH €Xall CO CKOPOCThIO 02 = 22 KM/,
II0CJIE€ Yero A0 KOHEUHOTO IyHKTa OH HIeJ MEIIKOM CO CKOPOCThIO 03 = 5 kM/4. Onpenenuts cpel-
HIOIO CKOPOCTD ()BEJIOCUIIEINCTA.

115. Konbkobexell, cTosi Ha KOHbKaX Ha Jiby, OpocaeTkaMeHb Maccou m;= 2,5 Kr MoJl yIJioM a =
30° k ropu3oHTyco ckopocThio v = 10 m/c. KakoBa OyaeT HauaiabHasi CKOPOCTh VoJIBHIKCHHS KOHBKO-
Oex1ia, ecru Macca ero my= 60 kr? [lepemenienrneM KOHBKOOEKIIa BO BpeMst OpocKa mpeHeOpeyb.
125. Onpenenuts KI1JI yaeynpyroro ynapa 6oiika maccoit m;= 0,5 T, magaromiero Ha CBar0 Maccou m;
= 120 kr. [Tosie3HOM cuUTaTh YHEPTHIO, 3aTPAYCHHYIO HA BOMBAaHUE CBaM.

135. Kakyio HykHO cOBepIIUTh paboTy A, 4TOOBI IPYX)UHY KecTKOCThIO k= 800 H/M, cxxaryro Ha x =
6 cM, JOIOJHUTENLHO CKaTh HA A x = 8 cM?
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145. CrepxeHb BpalaetTcsi BOKpYr OCH, TPOXOAIICH Yepe3 €ro CepeuHy, COrJIaCHO YPAaBHEHUIO ¢ =
At+B?, tie A =2 pan/c,B =0,2 pa;[/c3. Ornpenenuts Bpallalominii MOMEHT M, NeHCTBYIOLIUI Ha CTEP-
JKeHb Yepe3 Bpemsi { = 2 ¢ MmocJjie Havalia BpalleHus, €CJIM MOMEHT uHepuuu ctepxusa J = 0,048
KT M2,

155. Ha ckambe JKyKOBCKOTO CTOMT YEJIOBEK U JACPKHUT B PYKE 32 OCh BEJOCHIIEIHOE KOJIECo, Bpa-
mjaromeecss BOKPYT CBOGM OCH C YIIOBOW CKOpOCThIO @; = 25 pang/c. Ock Koieca
pacnojyiokKeHa BEPTUKAIBHO U COBIAJAET C OChI0 cKaMbH JKykoBckoro. C Kakoid CKOPOCTHIO M2
CTaHET BpAIIAThCs CKaMbs, ECJIM MIOBEPHYTh KOJIECO BOKPYTI TOPU3OHTAIBHOW OCH Ha yroi o = 90°?
MOMEeHT MHEpIUHK YelloBeKa U cKaMbH J paBeH 2,5 KT - M%, MOMEHT HHepIuu KonecaJo = 0,5 kr - M2,
165. Ilo xpyroBoit opoute BOKpYyr 3emiin obpaiaercs CnyTHHK ¢ nepuogom 1 = 90 mun. Onpene-
JUTH BBICOTY CITyTHHKA. Y CKOPEHHE CBOOOTHOTO MAJCHHs gy TOBEPXHOCTU 3eMJIH U €€ paguyc R
CUMTATh U3BECTHBIMH.

175. Onpenenuts neprof 7 MPOCTHIX TapMOHHUYECKHUX KojebaHuil aucka paauycoM R = 40 cM OKoJI0

TOPU3OHTAIILHON OCH, MPOXOAsIIeH Yepe3 00pa3yrmy AUCKa.

Kontponbnas padota Ne 2.
Bapuanr 5.

205. Onpenenuts Maccy m,0qHOW MOJIEKYJIBI YIJIEKHCIIOTO rasa.

215. JIBa cocyna oaquHaKoBOro o0beMa cojepkar Kuciaopoa. B ogHom cocyzae nasnenue p; = 2 MIla
u temreparypa 77 = 800 K, B apyrom p> = 2,5 MIla, 7> = 200 K. Cocyabl coenuHunu TpyoOkoi u
OXJIAIMJIA HaXOJAIIEHCs B HUX Kucaopo 1o temmeparypsl 7 =200 K. Onpenenuts yCTaHOBUBILIEECS
B COCYZaxX AABIICHUE D.

225. OnpenenuTh CPEIHIO KHHETUYECKYIO SHEPTHUIO (£) OTHOW MOJIeKyJibl BoasHoro napa 7' = 500 K.
235. Onpenenutb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy M, u MOJsIpHyIo Maccy M rasa, eciau pas-
HOCTb €T0 yJIeIbHBIX TEIJIOEMKOCTEH ¢ - ¢y = 2,08 k/x/(xr-K).

245. KakoBa cpeassst apupmeTnyeckast CKOPOCThb () MOJIEKYJ KHCIOPOJa MPU HOPMAIbHBIX YCJIO-
Busx. Ecnu u3BecTHO, 4TO cpenHsis AMHA cBOOOJHOTO mpobera (£» MOJEKyJIbl KUCIOpOaa Py 3TUX
ycnoBusix pasHa 100 am?

255. O6Bem Bozopoaa IPH U30TEPMUYECKOM pactuperun npu temmepartype 7 = 300 K yBenudmics
B n = 3 paza. Onpenenutb paboTy 4, COBEPLUICHHYIO Ta30M, U TEIUIOTY (J, MONyYEHHYIO TIPU TOM.
Macca mBogopoaa pasaa 200 r.

265. I'az, sBissch pabounM BelIecTBOM B 1K€ KapHO, MOTy4Yi1 OT TEIIO0TAAaTYUKA TEIoTy O =
4,38 k]I u coBeprmit padoty 4 = 2,4 kJ[x. OnpenenuTs TeMnepaTrypy TeIUIOOTIaTIYHKA, €CIIA TEM-
neparypa TerionpueMuuka 7,= 273 K.

275. ITpoCTpaHCTBO MEXIY ABYMsSI CTEKJISHHBIMU MapajuieIbHbIMU IUIACTUHKAMU C TUIOHIAJBIO MO-
BepxHocTH S = 100 cM? Kaxas, pacroI0KEHHBIMHI Ha PACCTOSHUH £ = 20 MKM JPYT OT APyTa, 3amo-
HEHO BOJI0i. OnpeneuTs CHTy £, MPUKUMAIOIYIO IIJIACTUHKU APYT K Apyry. CuuTaTh MEHUCK BOTHY-
THIM C AHAMETPOM d, PABHBIM PACCTOSIHUIO MEXIY TUIACTUHKAMHU.

Konrponsnas padora Nel.
Bapuanr 6.

106. Temo 6poreno nox yriioM o = 30° K TOPU30HTY €O CKOpocThio 0= 30 m/c. KakoBel OyayT HOp-
MaJbHOE @, ¥ TAHTCHIINAILHOE «@;YCKOPEHUs Teya yepes Bpemsit = | ¢ mocie Havyana ABUKEHUS ?
116. Ha mony cTouT Tenexxka B BUAE IJIUHHON JOCKH, CHAOKEHHOH JIETKMMHU Kojecamu. Ha ogHOM
KOHIIE JIOCKH CTOMUT 4esioBek. Macca ero m; = 60 kr, macca gocku m>= 20 xr. C Kakoil CKOPOCThIO
(oTHOCHUTENbHO TOJa) OyNeT ABUTraThCs TEJIE)KKa, €CIU YeJOBEK MOIJeT BI0JIb HEe CO CKOpPO-
CThIO (OTHOCUTENBHO AOCKK) v = 1 M/c? Maccoii Koyiec U TpeHUuEM IpeHeOpedb.

126. Ilap maccoii m;= 4 Kr ABUKETCS CO CKOPOCTBIO ;= 5 M/C M CTAIKMBAETCS C IIIAPOM MaCCOM mr=
6 KT, KOTOPBI JIBWDKETCS €My HABCTPEdy CO CKOPOCTHIO 02= 2 M/c. OpenenuTh CKOPOCTH U U2
HIapoB MOcie yaapa. Y aap CYuTaTh aOCONIOTHO YIPYTUM, IPSMbBIM, [IEHTPAIbHBIM.
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136. Eciu Ha BepXHU KOHEI BEPTUKAIBHO PACIOJIOKEHHON CIUPAIbHOW MPY>KUHBI MOJIOKHUTH TPY3,
TO NpYy’KuHa coxmercs Ha A€ =3 mm. Ha CkoJIbKO COKMET NPYKHUHY TOT K€ TPy3, YIaBIINNA HA KOHEI
MIPY>KUHBI C BBICOTHI 1= 8§ cM?

146. ITo ropu30HTaNIBHOM MJIOCKOCTH KaTUTCA JUCK CO CKOPOCTBIO v= 8 M/c. OnpenenuTs Kod3huim-
€HT CONPOTUBJICHUS, €CJIU TUCK, Oyy4u MpeloCTaBICHHBIM CaMOMYy cebe, OCTAaHOBUJICS, IPOUIs
nyTh 5= 18 M.

156. OgHOpOoaHBIM cTepkeHb AuHOM £ = 1,0 M MOXeT CBOOOHO BpaniaThCsi BOKPYT TOPU3OHTATHLHOM
oCH, IPOXOAAIICH Yepe3 OJUH U3 €ro KOHIOB. B apyroii koHer abCcoMOTHO HEYNIPYTo yAapseT My
Macco m = 7 T, NeTdias NepneHIUKYISIPHO CTEPKHIO U ero ocu. Onpenenuts Maccy M CTepxH4,
€CIIM B pe3yJibTaTe MonaJaHus My OH OTKJIOHUTCS Ha yroll a = 60°. [IpuHATH CKOPOCTh MYJIH D
=360 m/c.

166. Ha kakoM paccTOsiHMU OT HEHTpa 3eMJIM HAXOJIUTCS TOUKA, B KOTOPOW HAMPS)KEHHOCTh CyMMap-
HOTO IpaBUTAallMOHHOTO nois 3emuu U JIynel paBHa Hymro? [lpunHsATh, uTo Macca 3emnu B 81 pas
Oobiie Macchl JIyHBI M UTO pacCTOSTHHE OT IIeHTpa 3emutn 110 1ieHTpa JIyHsl paBHO 60 pamuycam 3emin.
176. Onpenenuts nepuon 7 KoleOaHUI MaTEMAaTHYECKOTO MAsITHUKA, €CIIH €r0 MOJIyJh MaKCHMAllb-
HOTO nepemenieHus 4,= 18 cM 1 MakCUMaJIbHasi CKOPOCTh Umax— 16 cM/C.

Kontponbnas padota Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHLEHTPALMION MOJIEKYJ HaXOAIIErocst B cocyae BMecTUMocTbio V' = 21. Konu-
YECTBO BEIIECTBA V KHcIopoaa paBHO 0,2 MOJIb.

216. BeiuncinTh MIOTHOCTD p a30Ta, HaXOsIIerocs noj aasineHueM p = 2Mlla u umeromero remie-
parypy 7'=400 K.

226. OmnpenenuTb CPEAHION KBAIPATUYHYIO CKOPOCTh (Vg MOJIEKYJIBI a3, 3aKJIIOUEHHOTO B COCY[
BMECTUMOCTHIO V' =2 11 moxa nasienuem p = 200 kIla. Macca raza m = 0,3 r.

236. Onpenenuts MOJSIPHBIE TETIOEMKOCTHU Ta3a, €CIIH €0 yAeIbHBIE TeIUIOEMKOCTH ¢y = 10,4 kJ[x/
(xr'K) u ¢,= 14,6 xJIx/(xr-K).

246. Kucnopon Haxogurtces nox aasineHueM p = 133 ulla npu temneparype 7 = 200 K. Berancauts
CpellHEee YUCIIO (Z» CTOJIKHOBEHHMI MOJIEKYJIbl KUCIOPO/ia IPU ITHX yCIOBHIX 3a BpeMs = 1 c.

256. Azot maccoit m= 0,1 xr 611 H300apHO HarpeT oT Temmeparypsl 77 = 200 K no remnepatypsl 72
=400 K. Onpenenuts paboTy 4, COBEPIICHHYIO ra30M, MOTy4YeHHYIO UM Terioty O u uameHenue AU
BHYTPEHHEH YHEPIUHU a30Ta.

266. I'a3, copepmaromuii ks KapHo, otnan temnonpueMHUKy 67% TEIIoThl, OJYY€HHOU OT Tel-
nootaaryuka. OnpenenuTs TeMneparypy 72 TENJIONPUEMHHKA, €CIIM TEMIIEpaTypa TEII00TAaTYNKA 1]
=430 K.

276. I'muuiepuH NOJHSIICS B KAWUIIPHOI TpyOKe quaMeTpoM kaHaia d = 1 MM Ha BbICOTY /4 = 20 MM.
OnpenenuTs MOBEPXHOCTHOE HATSHXKEHUE ¢ nieprHa. CUNTaTh CMauyMBaHUE TTOTHBIM.

Kontponbnas padora Nel.
Bapuanr 7.

107. MarepuanbHas TOYKa JBHXKETCS N0 OKPY)KHOCTH C IOCTOSHHOM YIJIOBOW CKOPOCTBIO ® = T/6
pan/c. Bo ckonbko pa3 myTh As, TPOUICHHBIN TOUKOHW 32 BpeMs (=4 ¢, OyAeT 00JIbIlie MOIYJIS €€ mepe-
MmenieHus 4e? IIpuHATh, 4TO B MOMEHT Hadajla OTCUYEeTa BPEMEHHU PaJnyC-BEKTOP 7, 3aAar0luil 1o-
JIO’)KEHUE TOYKU Ha OKPY>KHOCTH, OTHOCUTEIHHO HCXOTHOTO MOJIOKEHUS ObLII MOBEPHYT HA Yroid @ =
n/3pan.

117. Cuapsn, nereBimii co ckopocThio v = 400 m/c, B BEpXHEHW TOYKE TPACKTOPUH pa3opBajcs HA
JBa OCKOJIKA. MEHbIINI OCKOJIOK, Macca KoToporo coctasiisieT 40% oT Macchl cHapsiia, MOJIETEN
B MIPOTHBOIOJOXXHOM HampaBJICHUHU CO CKopocThiou; = 150 M/c. Onpenenurb CKOpocTh U2 00Jb-
LIEr0 OCKOJIKA.

127. VI3 cTBONIa aBTOMATUYECKOT0 MUCTOJIETAa BbuIeTENa IyJist Maccor m;= 10 T co ckopocThio v= 300
m/c. 3atBop nucronera Maccorm2 = 200 r mprKUMAETCs K CTBOJY NMPYXKHHOH, )KECTKOCTh KOTOPOH k
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= 25 kH/M. Ha xakoe paccrosiHue oToiaeT 3aTBop mocie BeicTpena? CuuTarbh, 4TO MUCTOJIET JKECTKO
3aKpeIuIeH.

137. U3 npy:kMHHOTO TUCTOJIETa C MPYKUHOM XEeCTKOCThIO k = 150 H/M ObLT mIpom3BeieH BHICTPEI
nynei Maccol m = 8 r. OnpenenuTb CKOpOCTh 0 MYJIM IPU BBUIETE €€ U3 MUCTOJIETA, €CIU MPYKUHA
ObLi1a cxkaTa Ha 4x= 4 cM.

147. OnpenenuTh MOMEHT CHIIBI M, KOTOPBI HEOOXOIUMO NMPUIOKUTH K OJIOKY, BpaIAIOLIEMYyCs C
gacToToii 7 = 12 ¢!, 4T06BI OH OCTaHOBHMIICS B TeueHHe BpeMeHH Af= 8§ c. Jluametp 610ka D = 30 cMm.
Maccy 6;10ka m = 6 K cCUUTaTh PpABHOMEPHO paciipeieIeHHON 1o 0001y.

157. Ha kparo ruratrgopMbl B BUJE AMCKA, BPAIIAIOMICIHCS IO MHEPIIUA BOKPYT BEPTUKAIBHOW OCH C
qacToTOi 1= 8 MuH"', cTrouT YenmoBek mMaccoil m; = 70 kr. Korna denoBex nepemes B HeHTp Mmiat-
(opMbl, OHa cTana Bpamarhes ¢ yacToToit 7> 10 mun™!. Onpenenuts Maccy m2 nmuaThopMsl. MOMEHT
MHEPLNU YeJIOBEKa PACCUMTHIBATh, KaK JJIsl MATEPHAIbHON TOUKH.

167. CriytHuK oOparaercsi BOKpYT 3eMid MO KpyroBoi opOute Ha Beicote /= 520 kM. Onpenenursb
nepuoj oOpallieHus CIyTHUKA. Y CKOpeHHE CBOOOIHOTO MaJIeHHsI g Y TOBEPXHOCTH 3eMIIU U €€ PaanycC
R cuuTaTh U3BECTHBIMH.

177. MarepuanpHas TOYKa COBEPIIAET MPOCThIE TAPMOHUYECKHUE KOJICOAHUS TaK, YTO B HAYAJIbHBIN
MOMEHT BpPEMEHH CMeIeHuexy = 4 cM, a ckopocTb vg= 10 cm/c. OnpeaenuTs aMIuIuTy 1y 4 1 Hadalb-
Hy10 hazy ¢ KonebaHul, ecnu ux nepuoa 7'=2 c.

Konrponsnast padora Ne 2.
Bapuant 7.

207. OnpenenuTh KOJIMYECTBO BEIIECTBA V BOAOPOJA 3AMOIHSIONIETO cocynl oobeMoMm V= 3 m, ecnu
KOHIIEHTpAIMs MOJIeKy ra3a B cocyze n=2-10' M.
217. OnpenenuTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO Maccy M, ra3a, eciau npu temneparype 7' = 154 K
¥ naBnenHuu p = 2,8 MIla on nMeeT IIOTHOCTH p= 6,1 Kr/M’.
227. Bonopon Haxogutcs npu temneparype 7' = 300 K. HaliTu cpeqHiol0 KUHETUYECKYIO SHEPIHIO
(€¢p) BPALIATEIILHOTO ABM)KCHUS OJTHOM MOJIEKYJIbI, @ TAKXKE CYMMAapHYI0 KMHETUYECKYIO DHEPTHI0 Ex
BCEX MOJIEKYJI 3TOT'0 Ta3a; KoJu4ecTBo Bogopoaa v= 0,5 MoJb.
237. Haiitu ynenbHble cyu ¢p 1 MOJsipHbIEe Cy 1 Cp TEIIIOEMKOCTH a30Ta U TEIUS.
247. Ilpu KaKoM JaBICHUHU p CPEIHSs JJIMHAa cBOOOIHOTO Ipodera «£» MOJIeKyIl a30Ta paBHa 1 M, eciu
Temmneparypa raza ¢t = 10° C?
257. Bo CKOJIBKO pa3 yBeIUYUTCA 00BEM BOIOPO/IA, COACPIKAIINN KOJINYECTBO BELIECTBA v=10,4
MOJIb PU U30TEPMHUUECKOM PACIIMPEHUH, €CIIU TIPU ATOM ra3 MOJIYyYUT KOIMYecTBO TemioThl O= 800
Jx? Temneparypa Bogopona 7= 300 K.
267. Bo ckoybKO pa3 yBeIUUUTCs KOI(PGUIIUESHT TIOJIE3HOTO JACHCTBUSA # muKiIa KapHo mpu moBbile-
HHMH TemIeparypbl Termnooraarynka ot 77= 380 K no 7/ = 560 K? Temneparypa tennonpueMuuka 7>=
280 K.
277. B Boay onylieHa Ha OYEHb MaJIyIo TNTyOHMHY CTEKJIIHHAs TpyOKa ¢ 1uaMeTpoM KaHana d = 1 Mm.
Onpenenutb Maccy m BOJbI, BOIIEAIICH B TPYOKY.

Bapuanrt 8.

108. MatepuanbHas TOUKa JABMIKETCS B TIIOCKOCTH X) COTTIACHO ypaBHEHMSIM x = A; + Bt + Cit’u y
= A+ Baot + Cof?, rne By = 7 m/c, C; = -2 m/c?, B2 = -1 m/c, C> = 0,2 m/c?. HaiiTi MOZYIH CKOPOCTH
U YCKOPEHHsSI TOYKH B MOMEHT BPEMEHH ¢ = 5 c.

118. J1Be onuHakoBble oaku Maccamu m= 200 Kr kaxxaasi (BMECTE C UEIOBEKOM U I'Py3aMHU, HaXOd-
IIMMHUCS B JIOJIKAX) IBUXKYTCS MapajuIeTIbHBIMU KypcaMH HaBCTpeuy JIpYT APYTry ¢ OJIMHAKOBBIMH CKO-
poctsimu v = 1 M/c. Korna 10Ku mopaBHSUIIMCE, TO € IEPBOM JIOJKU HAa BTOPYIO U CO BTOPOH Ha MEPBYIO
OJIHOBPEMEHHO TiepedpachiBaroT rpy3bl Mmaccamun; = 200 kr. OnpeaenuTb CKOPOCTH U; U U2JTO0K TI0-
ciie mepedpachiBaHUs IPY30B.
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128. [1lap Maccoit m; =5 KT ABUKETCS CO CKOPOCTHIO 07 = 1 M/C ¥ CTAIKUBAETCS C TOKOSITUMCS IIapOM
maccoit m, = 2 kr. Onpenenuts CKOpPOCTU #; W 42 IIAPOB MOCHE yaapa. Yaap cuuTarbh abCOIIOTHO
YIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

138. HasieteB Ha mpyXuHHBIN Oydep, Baron maccoid m = 16 T, nBUTaBIIMICS cO cKOpocThio v = 0,6
M/C, OCTAaHOBHJICSI, C’KaB MpYXuHY Ha A¢ = 8 cM. HaliTi 00111y10 ’KECTKOCThA TIpYKUH Oydepa.

148. brnok, umeromuit hopmy nucka maccoid m = 0,4 Kr, Bparmaercs mo1 ASMCTBHEM CUJIbI HATSHKCHUS
HUTH, K KOHIIaM KOTOPOM MOJABENIEHbI Ipy3bl Maccamu m; = 0,3 xr u m> = 0,7 kr. OnpeaeanuTh CUiIbl
HaTsDKeHus 17 u 1> HuTH 1o 06e CTOPOHBI OJI0Ka.

158. Ha kparo HenoaBu»kHou ckambu JKykoBckoro guamerpoMm D = 0,8 M U Maccoit m; = 6 KI' CTOUT
yenoBek Mmaccoi m2= 60 kr. C Kakoi yriIoBOM CKOPOCTBIO (0 HAYHET BpaIlaThCA CKaMbsl, €CJIA YETOBEK
noMMaeT JIeTAIUI Ha Hero Mstid Maccol m = 0,5 xr? TpaekTopus Ms4a TOpU30HTaIbHA U IPOXOJUT HA
paccrositaunr = 0,4 M oT ocu ckambu. CKOpPOCTh Msda v = 5 Mm/C.

168. OnpenenuTh TUHEHHYIO U YIIIOBYIO CKOPOCTH CIyTHHKA 3eMJIM, 0OpaIaoNIerocs Mo KpyroBoi
op6ute Ha BbicoTe /1 = 1000 kM. Y CcKkOpeHHe CBOOOHOTO MaICHUS g Y TOBEPXHOCTH 3EMJIH U €€ PaycC
RcunTaTh U3BECTHBIMMU.

178. CxknaapiBaroTcsi ABa KoJieOaHMS OJMHAKOBOTO HAIPABJICHUS W OJMHAKOBOTO TMEpUOa: X| =
Aysinwt v x2 = Azsinwa(t + 1), tne A1 = A2 =3 cm, w1 = w2 = nc’!, = 0,5 ¢. OnpeenuTh aMITUTYTY
A v HauanbpHYI0 a3y pope3ynbTupyromero koiaebanus. Hamcars ero ypasuenue. [loctpouTs BEKTOP-
HYIO AMarpaMmy JJisi MOMEHTa BpeMeHus = ().

Konrponsnast padora Ne 2.
Bapuanrt 8.

208. B 6amione BMECTUMOCTBIO V= 3 11 copepuTcs Kucyiopo maccoiim = 10 r. OnpenenuTs KOHIICH-
TpaLMIO #MOJIEKYII ra3a.

218. Haittu motHOCTSh p a3zota nipu temnepatype I’ =400 K u gaBnenun p = 2 MlIla.

228. Ilpu kakoil TemnepaType CpeaHsAs KUHETUUECKask SHEPTUs (£,) MMOCTYNATEIBHOIO JBUKEHHS MO-
neKysl raza pasHa 4,14 - 10721 JIx?

238. BerunciauTh yjelbHbIE TEIUIOEMKOCTH ra3a, 3Hasi, 4TO ero MojisipHas Mmacc M =4 - 1073 kr/Moub U
oTHouieHue temnoemkocreit C/Cy, = 1,67.

248. B cocyne BMecTUMOCTBIO V = 5 11 HaxoauTcst Bopopo Maccort m= 0,5 r. OnpenenuTts CpeaHIo
JUTMHY CBOOOIHOTO Mpobera (£» MOJIEKYJIbl BOAOPO/a B 3TOM COCY/IE.

258. Kakas pabota 4 coBepiiaercs mpu U30TEPMUUYECKOM PACIIMPEHUH BOAOPOIa Maccou m= 5 T, B3s-
toro nipu temneparype 7 =290 K, eciu o0beM raza yBeaIrMunBaeTCs B TpH paza?

268. NneanpHas TemoBas mMamuHa padoraet nmo mukiny Kapao. Temneparypa terutootrnaruuka 17 =
500 K, Temneparypa temnonpuemuuka 7> = 250 K. Onpenenuts Tepmuuecku KIIJ # nuukna, a Takxe
paboty A; pabouero BemecTBa Npu U30TEPMUUYECKOM PACHIMPEHHUH, €CIIU IPU N30TEPMHUUECKOM CxKa-
THU coBepiieHa padora 4>= 70 JIx.

278. Ha ckojibKO JaBiIeHHE p BO3AyXa BHYTPH MBUIBHOTO My3BIpsi OOJIbIIE HOPMAILHOTO aTMocdep-
HOTO JaBJICHUS po, €CIU TUAMETP My3bIpst d= 5 Mm?

Kontponbnas padora Nel.
Bapuant 9.

109. ITo kpato paBHOMEPHO BpaLIAIOLIECHCS C YIIIOBOK CKOPOCThIO @ = | paj/c miuatgopmbl UAET de-
JIOBEK U 00X0oauT TiaTdopMmy 3a Bpems ¢ = 9,9 ¢. KakoBo HanboJbIiee yCKOPEHHUE 0 IBHKCHHS YeI10-
Beka otHocuTenbHO 3emiun? [Ipunate paguyc miaardopmsl R = 2 M.

119. Ha ckoibKO epeMeCcTHTCSI OTHOCUTENBHO Oepera toaka Ao £ = 3,5 M u maccout m; = 200 kr,
€CJIM CTOSILIMM Ha KOopMe 4esloBeK Maccol m2 = 80 KI mepeMecTuTcsl Ha HOC JIoAKU? CuuTaTh JOJKY
PacoIoKeHHON NePIEHIUKYIISIPHO Oepery.
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129. 13 opyausi, HE UMEIOIIETO MPOTUBOOTKATHOTO YCTPOUCTBA, TPOU3BOAMIACH CTPEIh0A B TOPU30H-
TaJIbHOM HampasieHuu. Korzia opyaue ObIIIO HEMOABIYKHO 3aKPEIUICHO, CHAPSIT BBUIETEN CO CKOPO-
cThio 07 = 600 M/c, a KorJa OpyIuIO 1ajdk BO3MOKHOCTh CBOOO/IHO OTKAaTHIBATHCS HA3all, CHapsl Bbl-
JeTel co CKOpocThio 02 = 580 M/c. C KaKkoi CKOPOCTHIO OTKATHUIIOCH ITPH 3TOM Opyaue?

139. llens anunOM £ = 2 M JCKUT Ha CTOJIE, OJJHUM KOHIIOM CBHCas cO cToja. Ecnu nmuHa cBemmBa-
IOIEHics 4acTH TpeBBIAET /3, TO 1ienb COCKaIb3bIBaeT co cToja. ONpeaenuTh CKOPOCTh U LIeHU B
MOMEHT €€ OTpbIBA OT CTOJIA.

149. K kpato crona npukperuieH 650k. Yepes GJI0K epeKnHyTa HEBECOMasi U HEPACTsDKUMAasi HUTh, K
KOHI[aM KOTOPOM MPUKpPeIUIeHbl Tpy3bl. OJUH Ipy3 ABMUKETCA 110 MOBEPXHOCTH CTOJIA, a APYTOil - BAOIb
BepTUKanu BHU3. Onpenenuts KodQPUIMEHT fTpeHus MeXIy MOBEPXHOCTSIMH Tpy3a U CTOJNA, €CIU
MAacChl KasI0T0 TPy3a M Macca 6JI0Ka OJJMHAKOBBI U IPy3bl ABMXKYTCA ¢ yckopeHueM a= 5,6 m/c2. ITpo-
CKaJIb3bIBAHUEM HUTH 10 OJIOKY M CHJION TpeHHUsI, IEHCTBYIOMIEH Ha OJIOK, MpeHeOpeYb.

159. I'opuzonTansHas mwiatdpopma Maccoit m; = 150 Kr BpammaeTcst BOKpYT BEpTUKAIBLHON OCH, TIPOXO-
AsIIei yepes LHeHTp MIaTdopMBbl, ¢ UacToTol n= 8 Mun"'. Uenosek Maccoii m, = 70 KI' CTOMT TIPH 3TOM
Ha Kkpato miardopmel. C Kakol yriioBol CKOPOCTBIO (» HAUHET BpalIaThes Iu1aTdopma, eciid 4eJI0BEeK
nepeneT ot kpas miardopmsl k ee 1eHTpy? Cunurtath miaTGopmy KpyribiM, OTHOPOAHBIM AUCKOM, a
YeJI0BEKa — MAaTEPUAIIbHOM TOYKOM.

169. KakoBa macca 3emMiu, eciii u3BeCTHO, uTo JIyHa B TeueHue roaa coepmaet 13 oOpareHuit Bo-
Kpyr 3eMIu U paccTosHue oT 3emmu 10 JlyHsl paBHo 3,84 - 108 m?

179. Ha rmagkoM ropu30OHTAIBHOM CTOJIE JIEKUT map maccor M = 200 r, IpuKperIeHHbIN K TOPU30H-
TAJIbHO PACIIOJIOKEHHOMU JIETKOM MpYXHHE ¢ kecTKOCThIo k= 500 H/M. B map nonanaer myns maccoit
m =10, netsmias co ckopocthio v= 300 m/c, u 3acTpeBaeT B HeM. [IpeHeOperas nmepeMenieHueM mapa
BO BpEMsl y/1apa M COITPOTHBIIEHUEM BO3/1yXa, ONIPEIEIUTh aMIUIUTYRy A u nepuof 7 koneGaHuii mapa.

Konrponsnast padora Ne 2.
BapuanT 9.

209. OnpenenuTh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO Maccy M,: 1) BoJbI; 2) YIJIEKUCIIOTO ra3a; 3) mosa-
PEHHOM COJIH.

219. B cocyne BmectumocThio V = 40 1 Haxoautcs kuciopon npu temmeparype 7 = 300 K. Korna
4acTh Ta3a U3pacxoj0Balii, JaBjlIeHUE B OamioHe moHu3mwiIoch Ha Ap = 100 klla. Onpenenuts Maccy
MU3PacX0J0BaHHOTO Kuciopoza. [Ipolecc cuntaTs H30TEPMUUYECKIM.

229. B a30Te B3BelICHbI MENbYaNIIINE BTMHKHI, KOTOPBIE ABMKYTCS TaK, KaK €l Obl OHU OBbUIH OUEHb
KPYITHBIMH MOJIeKyaamMu. Macca Ka/o# nelnHky paBHa 6 - 10710 r. a3 HaxoauTcs mpy TemmepaType
T'=400 K. Onpenenuts cpeiHUE KBaJAPATHUHBIE CKOPOCTH (Vks), @ TAKKE CPEHUE KNHETUUECKHE SHEP-
THH () TIOCTYNATEIbHOTO JIBUKEHHS MOJIEKYJIbI 30Ta U MBUTMHKH.

239. TpexaToMmHblii ras noj gasnenueM p = 240 klla u Temnepatype ¢ = 20° C 3auumaet 06beM V=10
1. OnpenenuTs TemnoeMKocTs Cp, 3TOT0 ra3a Mpu MOCTOSIHHOM JaBJICHUU.

249. Cpennsis ymmHa cBOOOAHOTO Tpobera «£» MOJIEKYJIbl BOJIOPO/ia P HEKOTOPBIX YCIOBUAX paBHA
2 mM. HaiiTu II0THOCTE p  BOAOPOJA MPHU ITUX YCIOBUSX.

259. Kakast 107151 @; KOJIM4YeCTBa TEIUIOTHl (J, TOJBOAMMOIO K HJEAIBHOMY JIBYXaTOMHOMY ra3y Ipu
n300apHOM MpoIlecce, pacxoayeTcs Ha yBenudeHue AU BHYTPEHHEH SHEPTUH Ta3a U Kakas J0JIs 2 —
Ha paboty A pacmmpenus? PaccMoTpeTh Tpu ciydasi, ecid ra3: 1) 0JHOaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBI.

269. I'a3, coBepmaromuii ukn Kapuo, nonyuaer remory Q= 84 k/[x. Onpenenuts padoty A4 rasa,
eciu Temneparypa 77 TeII00TAaTYMKA B TPU pa3a BhILIE TeMIIepaTypbl 72 TEIIONPUEMHUKA.

279. Bo3aymniHblil my3bIpek 1uaMeTpoM d= 2,2 MKM HaXOAMTCS B BOZIE Y caMoi ee moBepxHocTu. Onpe-
JEJIUTH TIIOTHOCTH p BO3/yXa B IY3bIPbKE, €CIIM BO3AYX HaJl IOBEPXHOCTHIO BOJIbI HAXOAUTCS IPU HOP-
MAaJIbHBIX YCIIOBUSX.

3 cemecTp
Kontponbnas padota Ne 3.
Bapuanrt 0.
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310. PaccrosHue d Mexay AByMs ToueyHbIMH 3apsgamu Q; = 2 nKn u Q2 = 4 uKn paBHo60 cm.
Onpenenuth TOYKY, B KOTOPYIO HYKHO TIOMECTUTH TpeTH 3apsii (J3 Tak, 4TOObI cHCTEMa 3apsioB
HaxoaWIach B paBHOBecHH. Onpenenuts 3apaa Qs U ero 3HaK. Y CTOWYMBOE HMIIM HEYCTOWYHBOE OyJeT
paBHOBecHe?

320. /Ise TpeTu TOHKOTO Kojbla paguycoMm R = /(0 cm HECYT paBHOMEPHO paclpeesIEHHbIN ¢ JIMHEN-
HOM TIOTHOCTBIO T = 0,2 mxKn/m 3apsn. OnpenenuTs HAMPsSHKEHHOCTh £ 3JIEKTPUYECKOTO IO, CO-
3/1aBa€MOT0 pacIpeeIeHHbIM 3apsiAoM B Touke O, COBNAJAIONIEN ¢ IEHTPOM KOJIbLIA.

330. Ha nByx KOaKCHaJIbHBIX OCCKOHEYHBIX IMJIMHIpaAX paguycamu R u 2R paBHOMEPHO pacrpeje-
JICHBI 3apsI/Ibl C TIOBEPXHOCTHBIMU TUIOTHOCTSIMU 07 U a2(puc. 1). TpeOyetcs: 1) ucnonb3ys teopemy
Ocrtparpanckoro-I"aycca: HalTH 3aBUCUMOCTS E (T) HAPSHKEHHOCTH SJICKTPUUECKOTO MOJISt OT PaccTo-
saust s Tpex obmacreit: I, 11 u 1L IpunsATs 07 = -0, 02 = 40. 2) BBIYUCIUTH HAMPSHKEHHOCTh E B
TOYKE, YJAJIEHHON OT OCH LIMJIMHJIPOB Ha PacCTOSIHUE 7, U YKa3aTh HanpasiieHue BekTopa E. [IpunaTeo
= 30 uKn/m?, r = 4 R; 3) noctpouts rpaduk E (1).

340. Tonkas KBaJpaTHas paMKa pPaBHOMEPHO 3apshKeHa C JIMHEHHOW IUIOTHOCTBIO 3apsaa v = 200
nKn/m. Onpenenuts MOTEHIIUAI ¢ TIOJISI B TOYKE MEPECEYCHUS JUaroHasei.

350. DneKTpoH ABMKETCS BOJb CUIOBOM JIMHUU OJHOPOAHOIO AIEKTPUUYECKOTo 1ojs. B HexkoTopoit
TOYKE IOJIS1 C TOTSHIHAIOM ¢; = /() B 3JIEKTPOH UMEN CKOPOCTh V' = 6 Mwm/c. Onipeaenuth MOTEHITUAT
(2 TOUKH TOJIS, TOMAsL 1O KOTOPOM 3JEKTPOH MOTEPSIET OJIOBUHY CBOEH CKOPOCTH.

360. [Limockuii KOHAEHCATOP C TUIOMIAbIO TWIacTUH S = 200 e’ Kakmas 3apsbKeHa 10 Pa3HOCTH MO-
teHumanoB U = 2 kB. Paccrosnue mexay mnactunamu d = 2 cm. Jludnextpuk — crexino. Onpenenursb
sHepruto W Iosist KOHJEHCATopa U INIOTHOCTh SHEPTHH () TOJIS.

370. O/1C Garapeu ¢= 12 B. Ilpu cune toka I = 4 A KI1/] 6arapeu n = 0,6. Onpenenutb BHyTpEeHHEE
compoTuBIieHHue R; 6aTapeu.

380. Cria ToKa B LIETIH U3MEHSIETCS CO BpeMEHeM 110 3akony [ = [pe™™. OnpeneanTs KOJIUIECTBO TeTl-
JIOTBI, KOTOPOE BBIACIUTCS B TPOBOAHUKE CONPOTUBIEHUEM R = 2() OMm 32 BpeMsl, B TEUEHHE KOTOPOTO
TOK yMEHBIIUTCSA B e pa3. Koapduuuent a npunsats papubiv 2 - 107%¢.

puc. 1

Konrponsnast padora Ne 4.
Bapuant 0.

410. beckOHEUHO JUITMHHBIN TPOBOJ € TOKOM /= 50 A M30THYT Tak, Kak 3TO OKa3aHo Ha puc. 2. Onpe-
JENUTh MATHUTHYIO HHAYKIUIO B B TOUKe A, Jiexareil Ha OMCCEKTpHCe MPSIMOTO yIJia Ha PaCCTOSIHUU
d =10 cM OT ero BEpIIHHBI.

420. ITo xpyroBomy BUTKY paauycoM R =5 cm teueT Tok / =20 A. BUTOK pacrnosiokeH B OAHOPOJIHOM
MarHuTHOM ToJie (B = 40 mTn) Tak, 9T0 HOPMaNb K TUIOCKOCTH KOHTYpPA COCTABIISCT Yyro 4 =7/6 ¢
BeKTOpoM B. Omnpenenutb u3MeHeHue A/1 MOTeHIIMaIbHOM SHEPTrud KOHTypa MPU €ro MoBOPOTE Ha
yroJl ¢= /2 B HANIPABJICHUU yBEIHUYCHHS yriia 4 .

430. ITo Tonkomy ctepxkHto JiuHOM £ = 40 cMm paBHOMEpHO pacnupenaeneH 3apsg Q = 60 v K. Crep-
’KEeHb BpalllaeTcs ¢ 4acTotoit n= 12 ¢! oTHOCHTENBHO OCH, NePIEHAUKYIAPHON CTEPHKHIO M HPOXOIs-
e Yepe3 CTepKeHb Ha PacCTOSTHUU o = {/3 OT 0JTHOTO U3 ero KOHIOB. OnpeaenuTh MarHUTHBIN MO-
MEHT P, 00YCIIOBICHHBIN BPAIICHUEM CTEPIKHS
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440. Uon, monaB B marautHoe 1oiie (B = 0,01 m To), cTan ABUTATHCS MO OKPYKHOCTH. ONpeaeuTh
KMHETHYECKY10 s3Hepruio 7 (B 3B) MoHa, eciii MarHUTHBIA MOMEHT Py, IKBUBAJICHTHOTO KPYTOBOTO TOKA
pasen 1,6 - 101* A-m2.

450. B ckpeltieHHbIC IO IPSIMBIM YTIIOM OHOPOAHBIE MarHuTHOE (H = 1 MA/M u snextpuueckoe (E
= 50 xB/M) mons Bieren woH. [Ipu kakoil CKOPOCTH Vv MOHA (110 MOJYJIIO U HANPaBJICHUIO) OH OyaeT
JIBUTAThCS B CKPEILIEHHBIX MOJSX MPSIMOIUHEUHO?

460. OnpenenuTh MAarHUTHBIN MOTOK @, MPOHU3BIBAIOIINN COJICHOU, ecnu juyinHa £ = 50 cM 1 mar-
HUTHBIA MOMEHT p,— 0,4 BO.

470. Kosb11o 13 MeTHOTO TIpoBoAa Maccoi m = 10 T moMeneHo B OAHOPOTHOE MATHUTHOE T10JIE

(B =0,5 Tn) TaK, 4TO MIOCKOCTh KOJbIA COCTABISIET yroi ff = 60° ¢ TMHUSAMH MarHUTHOW MHIYKIIHH.
Onpenenuts 3apsia O, KOTOPBIA MPOUIET MO KOJbILY, €CIH CHATh MAarHUTHOE IOJIE.

480. VMcTouHUK TOKA 3aMKHYJIM Ha KaTymiKy conpoTtuBieHueM R =20 Om. Yepes Bpemsa £ =0,1 ¢ Toka
I B xarymke nocruria 0,95 npenenbHoro 3HaueHus. ONpenenuTb MHIYKTUBHOCTD L KaTyILKH.

puc.2

Kontponbnas padota Ne 3
Bapmuanr 1.

301. Toueunsie 3apsaabl Q; = 20 mx Kn,Q> = -10 mx Kn HaxonaTcst Ha paccTOsiHUM d = 5 ¢m IpYT OT
npyra. OnpenenuTh HaANPsSKEeHHOCTh MOJIA B TOYKE, YAAJE€HHOW Ha 77 = 3 ¢M OT MEPBOTO U HA 12 = 4
cm 0T BTOpOro 3apsaaa. OnpenenuTs Takke cuily F, IeHCTBYIONYIO B TOM TOUKE Ha TOYEUHBIN 3aps
O =1 mux Kn.

311. Tonkuii crepxeHb 1auHOM £ = 2() cm HEeceT paBHOMEPHO pactnpeeneHubiii 3apsaa v = 0,1 ux K.
Onpenenuts HaIPSHKEHHOCTh £ 3JIEKTPUYECKOTO MOJIsA, CO3/1aBaEMOr0 PaclpeieiCeHHbIM 3aps/ioM B
TOUKE A, JIeXalllell Ha OCU CTEPXKHS Ha paccTOssHUU o = 2() cm OT €ro KOHLA.

321. Ha nByx koHIeHTpUYecKuX cepax paaunycoM R u 2RpaBHOMEPHO pacIpeesIeHbl 3apsiibl C MO0-
BEPXHOCTHBIMU IJIOTHOCTSIMH g7 | a2 (puc. 3). Tpebyercs: 1) ucnons3ys teopemy OcTporpaackoro-
["aycca, HaliTH 3aBUCUMOCTD E(7) HAPSXKEHHOCTHU 3JIEKTPUUECKOTO MOJISL OT PACCTOSIHUS JIsl TpeX 00-
nactei: I, I u III. Ilpunate o; = 40, 62 = 0, 2) BBIYUCIUTH HANPSYKEHHOCTh £ B TOUKE, YJAJIEHHOHN OT
IIEHTpa Ha PAcCTOSHHUE 7, U yKa3aTh HampasieHue Bekropa E. [lpunars o = 30 uKn/m’, r = 1,5 R; 3)
HOCTPOUTH Ipaduk E).

331. /IBa Toueunsix 3apsaa Q; = 6 kKn u Q> = 3 uKn HaxoasaTcst Ha paccTossHuu d = 60 cm ApyT OT
apyra. Kakyio paboTy HE00XOAMMO COBEpIIUTh BHEUIHHM CHJIaM, YTOOBI YMEHBIIUTHh PAcCTOSHUE
MEXy 3apsiiaMu BABoe?

341. ITeumnaka maccoit m = 200 mke, Hecymas Ha cede 3apsan O = 40 uKn, Bierena B 3JIEKTPUIECKOE
10JI€ B HANPABJICHUM CWIOBBIX JUHUM. [locie npoxoxaenus pazHoctu noreHuuanoB U = 200 B nbl-
JMHKA UMelna ckopocTb v = 10 m/c. Onpenenutb CKOPOCTh vp MBUTMHKHU JI0 TOTO, KaK OHA BIJIETENA B
noJe.

351. Konnencatopbl eMKoCcTbiO C; = 5 mMx®@ u C> = 10 mx @ 3apsikeHsl 10 Hanpsbkenuit U; = 60 B u
U: = 100 B cootBeTcTBeHHO. OTpeienTh HAMPSHKEHHE Ha OOKIIAKaX KOHIEHCATOPOB MOCIE UX CO-
eAMHEHUS 00KJIaIKaMU, UMEIOIMMH OJHOUMEHHBIE 3apsbl.

361. Karymka u amnepMeTp COEAUHEHBI MOCIEA0BATEIbHO U TMOJKIIOYEHbl K MCTOYHHKY TOoka. K
KJIEMMaM KaTyIIKU PUCOEIUHEH BOJIBTMETP € CONPOTUBIEHUEM ¥ = 4 kOMm. AMIIepMeTp MOKa3bIBaET
cuiny Toka I = 0,3 A, BonpT™MeTp HanpsbkeHuss U = 120 B. OnpenenuTs CONpOTUBIEHNE R KaTyLIKH.
OnpenenuTb OTHOCUTEIBHYIO TIOTPEIIHOCTD &, KOTOpas OyJeT AOMyIeHa P U3MEPEHUH COIIPOTUB-
JICHUs1, €CTIM TIPeHeOpedb CUIIOHN TOKa, TEKYILETO Yepe3 BOJILTMETP.
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371. 3a Bpems ¢t = 2() ¢ ipu paBHOMEPHO BO3pACTaBIIEH CHJIE TOKA OT HYJISl 10 HEKOTOPOTO MaKCUMyMa
B [IPOBOJHUKE CONPOTHUBIIEHUEM R = 5 OM BBIAEIUIIOCH KOJIMYECTBO TEINIOTHIQ = 4 k/{orc. OnipenenuThb
CKOpPOCTb HapacTaHUs CUJIbl TOKA, €CJIA CONMPOTUBIICHUE TPOBOAHUKA R = 5 Om.

i

Puc.3

Kontponbnas padota Ne 4.
Bapmuanr 1.

401. beckoneuHo nnuHHBINA npoBoA ¢ TokoM I = 100 A M30rHYT Tak, KaK 3TO IOKa3aHO Ha puc. 4.
Onpenenuth MarHuTHYIO UHAYKIUIO B B Touke O. Pagunyc nyru R = 10 cm.

411. I1o nByM nmapaiiesnbHbIM IPOBOAAaM AIUHON { = 3 M Kaxablil TEKYT oguHaKkoBble Toku [ =500 A.
Paccrosinue d mexxny mpoBogamu paBHo 10 cm. Onpenenuts cuiny F B3auMoaeiicTBUs MPOBOIOB.
421. ITo TonkoMy Kkoiblly paanycoM R = 10 cM paBHOMEpPHO pacnpeaesieH 3apsij ¢ JUHEHHON IUI0THO-
ctrio T = 50 aHKn/M. Konb110 BpamaeTcsi OTHOCUTEIBHO OCH, TIEPIICHIUKYIISIPHOM IITOCKOCTH KOJIbIIA U
TIPOXOJAIIEH Yepes ero HeHTp, ¢ yactoroit n = 10 ¢’\. OnpenenuTs MArHUTHBIA MOMEHT Pm, 00YCIOB-
JICHHBIN BPAILIEHUEM KOJIbLIA.

431. JIBa MOHa pa3HBIX MacCc C OJMHAKOBBIMH 3apsiAaMM BJIETEIN B OJHOPOJHOE MarHUTHOE IOJIE,
CTaJli ABUTATHCS MO OKPY>KHOCTH panuycamu R1 =3 cm u Rz = 1,73 cm. OnpenenuTh OTHOIIEHHE Mace
MOHOB, €CJIM OHM ITPOLIUIN OJIMHAKOBYIO YCKOPSIIOLIYIO Pa3HOCTh OTEHIMAJIOB.

441. IIpoToH BieTen B ckpemennsie o yraom o = 120° marautsOe (B = 50 M T1) U 21eKTpHYecKoe
(E = 20 xB/m) nons. Onpenenuts yckopenue a! mpotoHa, eciu ero ckopocth v ([v| = 4 - 10° m/c)
neprneHauKyisipHa Bekropam E u B.

451. TInockuit koHTYp Mnomanpio S = 20 cM?> HAXOAUTCA B OAHOPOJHOM MarHuTHOM Tone (B = 0,03
Tn). OnpenenuTs MarHUTHBIN MOTOK @D, MPOHU3BIBAIONINN KOHTYP, €CJIA TJIOCKOCTh €T0 COCTaBIISCT
yrois ¢ = 60° ¢ HarTpaBJI€HUEM JIMHUM UHIYKIHI.

461. B onaopoaHOM MarauTHOM 1071 (B = 0,1 T1) paBHOMEpHO ¢ yacToToit 7 = 5 ¢! Bpamaercs crep-
*eHb AnuHoN £ = 50 cM Tak, 4TO IUIOCKOCTh €T0 BpalleHHsI EPIEHANKYIIIpHA JIMHUSAM HalPSKEHHO-
CTH, & OCh BpAaILEHUs NPOXOIUT YePE3 OAUH U3 €ro KOHIOB. OnpenenuTs HHAYIUPYEMYIO Ha KOHIAX
CTEPKHS pa3HOCTh NOoTeHIMaIoB U.

471. Conenonn ceuerrem S = 10 cm? conepxkut N = 10° BUTKOB. IIpu cune Toka [ =5 A marauTHas
MHAYKIHUS B nons BHyTpu coieHouza pasHa 0,05 Tu. Onpenenuts HHAYKTUBHOCTD L cojeHOUa.

! chopeHHe a OonpeaciiaeTCsa B MOMCHT BXOXKIACHUA 3ap51)KeHHOﬁ JaCTULbI B 00J1acTh IPOCTPAHCTBA, I'I€ JIOKAJIN30BaHa OAHOPOAHBIC
MAarHuTHOC U SJICKTPUYECKOC IIOJIA.
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Puc.4.

Kontponbnas padota Ne 3.
Bapuanrt 2.

302. Tpu oIMHAKOBBIX TOUYEUHBIX 3apsna O; = 0> = O3 = 2 nKn HaXxoAsATCs B BEPIIMHAX PABHOCTO-
POHHETO TPEYTOJIbHHUKA CO CTOpoHaMHU o = [0 cm. OnpeAenuTs MOYJIb U HalpaBJICHUE CUJTBI F, neH-
CTBYIOILIEH HA OJJUH U3 3apsi10B CO CTOPOHBI ABYX JAPYTHUX.

312. 1o TOHKOMY NOTYKOIbILY paguyca R = /() cm paBHOMEPHO pacipeesieH 3aps/l C TUHEUHOM MII0T-
HOCTBIO 7 = [ MxKn/m. Onpenenutsh HaNpsHKEHHOCT £ DJIEKTPUYECKOTO TOJIs, CO3aBaeMOro pacipe-
JIEJIEHHBIM 3aps10M B Touke (O, COBIAJAIOIIEN C LIEHTPOM KOJIbLA.

322. Ha nByx koHIEHTpUYeCKUX cepax paarnycoM R u 2RpaBHOMEPHO pacIpeesIeHbl 3apsiibl C MO0-
BEPXHOCTHBIMU IJIOTHOCTSIMH g7 | a2 (puc. 5). Tpebyercs: 1) ucnons3ys teopemy OcTporpaackoro-
["aycca, HaliTH 3aBUCUMOCTD E(7) HAPSXKEHHOCTHU 3JIEKTPUUECKOTO MOJISE OT PACCTOSIHUS JIsl TpeX 00-
nacteii: I, I u III. IlpussTs 07 = 0, 02 =- 0, 2) BBIYUCINTDH HAIPSKEHHOCTH £ B TOYKE, YAAJIEHHOM OT
IIEHTpa Ha PAcCTOSIHKE 7, M yKa3aTh HampasieHue Bektopa E. [puaate o = 0,1 nKu/m?, r = 3 R; 3)
HOCTPOUTH rpaduk E).

332. DeKTpruYEcKoe Mojie CO3/IaHO 3apsHKEHHBIM MPOBOASAIIMM IIAPOM, MOTEHIMAN ¢ KoToporo 300
B. Omnpenenuts paboTy cuil OIS Mo nepemMerenuto 3apana Q = 0,2 mxKn u3 Touku 1 B Touky 2 (puc.
6).

342. DnexTpoH, 06JaiaBIIMK KMHETHYECKoH sHeprueit 7 = 10 3B, BieTen B OAHOPOAHOE IEKTpUYe-
CKOE TOJie B HaIlpaBJICHWU CUJIOBBIX JMHUM mois. Kakoill ckopocTeio Oyner o0iaaaTh 3JIEKTPOH,
PO B 3TOM I0JI€ Pa3HOCTh NOTEHIMAN0B U = § B?

352. Konaencarop emkoctbto C; = 10 mx® 3apsken no Hanpsokenust U =10 B. OnpenenuTs 3apsia Ha
00KJIa/IKax 3TOro KOHJIEHCATOpa MOCIIE TOT0, KaK MapajuieIbHO eMy ObLT MOAKIIIOYEeH JPYro, He3apsi-
JKEHHBIN, KOHIAEHCATOP eMKOCThI0 C> = 20 MK D.

362. DJ1C 6arapeu ¢= 80 B, BHyTpeHHEe cOpoTUBIeHuE R; = 5 Om. BHemHAs 11enb noTpedaseT MoI-
HOCTh P = 100 Bm. Onpenenuts cuity Toka I B ienu, Hanpspbkenue U, o KOTOPBIM HaXOAUTCS BHEIII-
HSS L€Nb, U €€ CONIPOTUBIIEHUE R.

372. Cuna ToKa B IPOBOJHUKE M3MEHSETCS CO BpeMeHeM 110 3akony [ = l,e™, rnely = 20 A, o = 1 0°c
L OrnpeaenuTtb KOJIWYECTBO TETUIOTHI, BHIJICIUBIIEECS B IPOBOHUKE 32 BpeMsi ¢ = [ 0°c.

Puc.5 Puc.6

KontponbHas padota Ne 4.
Bapuanr 2.
402. MarHUTHBIH MOMEHT Pm TOHKOTO MPOBOJAIIET0 KONBLA Pm = 5 A - M2. ONpeenuTh MarHUTHYIO
UHAYKIUIO B B Touke A, HaxosIIeicst Ha OCH KOJIbLIa U YAQJIEHHOW OT TOUEK KOJIbIla Ha PACCTOSIHUE
r=20 cMm (puc. 7).
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412. Ilo TpeM nmapajuieTbHBIM MPSIMBIM MPOBOAAM, HAXOAITUMCS Ha OJTMHAKOBOM pacctossaun d = 20
CM JpYT OT JApyra, TeKyT oauHakoBbie TOkH [ =400 A. B 1Byx npoBojax HanpaBlieHHs TOKOB COBIa-
JAI0T. BBIYMCIUTB 151 KaXA0T0 U3 MPOBOAOB OTHOILIEHHUE CUJIbL, IEMCTBYIOLIEH HA HETO, K €ro JUIMHE.
422. JTuck panguycoM R = 8 cM HeceT paBHOMEPHO paclpeesIeHHBIH 110 noBepxHocTH 3apsia (6 = 100
uKn/M?). OnpenenuTh MarHUTHBIH MOMEHT Pm, OOYCIOBJIEHHBIH BpalleHHeM JHCKa, OTHOCHTEIBHO
OCH, IIPOXOJAILEH Yepe3 ero UEHTP U NEePIEHAUKYIIAPHOMN IIJIOCKOCTH JUCKA. YTJIOBasi CKOPOCTh Bpa-
mieHus qucka o = 60 pan/c.

432. OgHo3apsAHBIA MOH HATpUs IPOLIEN YCKOPSIIOIIYI0 pasHocTh norteHuuanos U = 1kB u Baeten
MEePIEHANKYIISIPHO JTMHUSAM MarHUTHOM MHAYKIHH B ogHOpoaHoe noje (B = 0,5 Tm). Onpeaenuts oT-
HOCHUTEJIbHYIO aTOMHYIO Maccy A MOHa, €CJIM OH ONHUCATl OKPYKHOCTh paguycoMm R =437 cwm.

442. Von, npoiiis ycKOpSIOILyI0 pa3HOCTh noTeHuanoB U = 645 B, BieTen B CKpelieHHbIE MO psi-
MBIM yTJI0M oJHOpoaHbIe MarHuTHOE (B = 1,5 M Ti) u sanexrpuueckoe (E = 200 B/m) nosnsa. Onpene-
JIUTHh OTHOLLEHHE 3aps/la MOHA K €r0 Macce, €CIM UOH B 3TUX MOJISAX JBUKETCS MPSIMOJIUHENHO.

452. MaruutHbIi oTOoK @  CKBO3b ceueHue cojienonaa paseH 50 mxB6. [iinnra conenonna £ = 50 cm.
Haiitu MarHuTHBI MOMEHT Pm COJICHOW/IA, €CJIM €0 BUTKHU IJIOTHO MPHJIETAIOT JIPYT K APYTY.

462. B ogHOpOTHOM MarHuTHOM MoJie ¢ uHAyKuuen B = 0,5 Txa Bpamjaercs ¢ 4acTOTOM n =
10 ¢! crepxens mmmHoi £ = 20 cM. Ochb BpalleHHs HapaUleNbHa IMHUAM HHAYKIUU U IPOXOIHT
yepe3 OAWH M3 KOHLOB CTEP)KHS MEPHEHIUKYISPHO €ro ocu. Ompenenuts pa3HOCTh MOTEHIUAIOB
UHa KOHILIaX CTEp>KHS.

472. Ha xaptonHbiid kapkac juHoi £ = 0,8 M 1 nuamerpom D =4 ¢cM HaMOTaH B OJIMH CJIOW IIPOBOJ
muamerpoM d = 0,25 MM Tak, YTO BHUTKH IUIOTHO TPHUJIETAIOT APYyr K Jpyry. Berauciute
WHJYKTUBHOCTb L MOTYYMBIIErOCs COJICHOUIA.

Puc. 7
Kontponbnas padota Ne 3.
Bapuanr 3.

303. /IBa moJ0XKHUTEIbHBIX TOUSUHBIX 3apsanaa O u 90 3akperieHsl Ha pacctosHuu d = 100 cm apyr ot
npyra. OnpenenuTtb, B KAKOH TOYKE HA MPAMOU, MPOXOASAIIEH Yepe3 3apsibl, CIEAyeT MOMECTUTH Tpe-
TUH 3apsi]] TaK, 9TOOBI OH HAXOAUJICS B PABHOBECHH. Y Ka3aTh, KAKOW 3HAK JOKEH UMETh STOT 3apsijl
JUIsL TOTO, 4TOOBI paBHOBECHE ObLIO YCTONYMBBIM, €CIHM MEPEMELIEHUS 3apsI0B BO3MOXKHBI TOJIBKO
BJIOJIb IIPSIMOM, IPOXOMSILIEH Yepe3 3aKPEILUICHHBIE 3apsbl.

313. ToHkoe KOIBIIO HeceT pactpenenaeHubii 3apsan O = 0,2 uxkKn. Onpenenutb HaNPsSKEHHOCTh £
JIEKTPUYECKOTO I0JIs, CO3JaBAEMOT0 PACIIPEAEIEHHBIM 3aps10M B TOUKE A, paBHOYIaJI€HHOMN OT BCEX
TOYEK KOJIbla Ha paccTosiHuu » = 20 cm. Pagnyc xonbua R = 10 cm.

323. Ha nByx koHIIeHTpUYeCKUX cepax paaunycoM R u 2RpaBHOMEPHO pacIpeesIeHbl 3apsiibl C MO0-
BEPXHOCTHBIMU IJIOTHOCTSIMH g7 H a2 (puc. 8). Tpebyercs: 1) ucnons3ys teopemy OcTporpaackoro-
["aycca, HaliTH 3aBUCUMOCTD E(7) HAaPSXKEHHOCTHU 3JIEKTPUUECKOTO MOJISL OT PACCTOSIHUS JIsl TpeX 00-
nacteit: [, [ u 1. 1) npunste 0; = - 40, 62 = 0. 2) BBIYUCIUTD HANPSXKEHHOCTH £ B TOUKE, YaICHHOU
OT LIEHTPa Ha PAacCTOSHUE 7, ¥ YKa3aTh Hanpasienue Bektopa E. [Ipunatee = 50 uKn/m?, r = 1,5 R; 3)
HOCTPOUTH Ipaduk E).

333. DaekTpuueckoe noje co3aano 3apsaaamu Q; = 2 mxKn n Q> = -2 mxKn, HaxoAsIIMMHCS Ha pac-
crosiuu d = 10 cm apyr ot apyra. OnpenenuTs paboTy CHUJI OIS, COBEPILIAEMYIO IIPU MEPEMEIECHUH
3apsana Q = 0,5 uxKn u3 Toukul B Touky 2 (puc. 9).
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343. Haiitu otHOmEHUE cKopocTeit nonos Cu' ' n K, mpomeamumx oauHAKOBYIO Pa3HOCTh TOTEHIH-
aJioB.

353. Konaencaropsl eMkoctaMu C; = 2 ux®@, C2 = 5 ux®@ u C; = 10 mx® coearMHEHBI MOCJeI0Ba-
TENBbHO U HaxXoAaTcs 1noj HanpspkeHueM U = 850 B. Onpenenuts HallpsDKEHUE U 3apsil Ha KaKIOM U3
KOHJIEHCATOPOB.

363. Ot Garapeu, DJIC xotopoii ¢ = 600 B, TpedyeTcs iepenaTs SHEpruto Ha paccrosiaue £ = 1 ku.
[ToTpebasiemas momHOCTh P = 5 kBm. HaiiTn MUHUMaITbHBIE IOTEPU MOIITHOCTH B CETH, €CJTH JHAMET]
MEIHBIX MMOABOISAIINX MPOBOAOB d = 0,5 cm.

373. Cuna Toka B IpoBOAHUKE conpoTuBiieHnEM R = /0 Om 3a BpeMmsi ¢t = 50 ¢ paBHOMEpPHO HapacTaet
ot I; =5 A nol> = 10 A. Onpenenutsb KOJIMYECTBO TEMIOTHI (), BBIAEIUBILEECS 32 3TO BpeMs B TPOBOJI-
HHKCE.
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Kontponbnas padota Ne 4.
Bapuanr 3.

403. [To 1ByM CKpEeIIEHHBIM MO/ MPSMBIM yIJIOM O€CKOHEYHO JJIMHHBIM MPOBOAOM TeKyT TOKH [ 1 21
(I=100 A). OnpenenuTs MarHuTHYIO HHAYKIMIO B B Touke A (puc. 10). Paccrostaue d = 10 cwm.

413. KBazpaTHas IpOBOJIOYHASI paMKa pacIojlo’KeHa B OJHOW IUNIOCKOCTH C ITTMHHBIM IPSMBIM IIPOBO-
JIOM Tak, YTO JIB€ €€ CTOPOHBI MapasuieabHbl IpoBoay. [1o paMke 1 IpOBOAY TEKYT OJUHAKOBBIE TOKH
[=200 A. Onpenenuts cuiy F, aeficTByromnyo Ha paMKy, €Ciiu OrKaiias K MpoBOy CTOPOHA paMKH
HaXOJIUTCS OT HETO Ha PACCTOSIHUM, PABHOM €€ JIJINHE.

423. Crepsxenp ymHoM { = 20 cM 3apspKeH paBHOMEPHO PACTIPEAEIEHHBIM 3apsIIOM C TMHEMHOM MJI0T-
HocThio T = 0,2 MxKn/m. CTepens Bpamaercs ¢ yacTotoif n = 10 ¢! oTHocuTensHO OcH, TIepreHIH-
KYJISIPHOHM CTEPXKHIO U MPOXOAIIEH uepes ero KoHeu. OnpenenuTs MarHUTHBIH MOMEHT Pm, 00YCIIOB-
JICHHBII BPAILlEHUEM CTEPHKHSI.

433. DaexTpoH mpoIies yCKopsouyo pazHocts norernuanoB U = 800 B u, BiereB B 0JHOpOIHOE
MarHuTHoe osie B = 47 m Tn, ctan ABUTaThCs MO BUHTOBOM JMHUH ¢ maroMm h = 6 cm. Onpenenutsb
pazuyc R BUHTOBOM JIMHUM.

443. Anbda-dacTuiia BiieTena B CKpEIeHHbIE MO IPSIMBIM yTiIoM MarauTHoe (B = 5 MTn) u anextpu-
yeckoe (E = 30 kB/m) nons. Onpeaenurh YCKOpeHue a* anb(a-qacTUIlbl, el eé ckopocTh v (| v | =2
- 10° m/c) mepnenaukynsapHa BekTopaM B u E, mpuueM cuisl, AeHCTBYIOIIHME CO CTOPOHBI YTUX
110JIE, MPOTUBOHAIIPABIICHBI.

453. B cpenHel 4acTu COJICHOM A, COJIEPHKAINETO N = 8 BUTKOB/CM, TIOMEIIEH KPYrOBOH BUTOK JHa-
metpoM d =4 cM. [TnockocTk BUTKa pacnoioxkeHa noj yrioM ¢ = 60° k ocu coienounna. OnpeaenuTsb
MarHUTHBIN MOTOK @, MPOHU3BIBAIONTUN BUTOK, €CJIM TI0 0OMOTKE CoJieHOuaa TeueT TokK [ =1 A.

463. B npoB0JI0OYHOE KOJIBIIO, IPUCOEAMHEHHOE K OAIITMCTUYECKOMY TraJIbBAHOMETPY, BCTABUIIH TpSi-
Moi marauT. [Ipu 3tom no nenu npomen 3apsg Q = 50 MxKi. Onpenenuts U3MEHEHUE MArHUTHOTO
notoka A® yepes KoJbIIO, €CIIN CONPOTUBIIEHUE LIENHU rajibBaHoMeTpa R = 10 Om.

473. Karyiika, HaMOTaHHAsl HAa MarHUTHBIA UJIMHIPUYECKUN Kapkac, umeeT N = 250 BUTKOB U UH-
OYKTUBHOCTB L1 = 36 MI'H. UTOOBI yBEeIMUUTH HHAYKTUBHOCTH KaTymkH 10 L> = 100 MI'H, 0OMOTKY
KaTYILIKH CHSUIM U 3aMEHHJIM 0OMOTKOM 13 00Jiee TOHKOI IMTPOBOJIOKH C TAKUM PACYETOM, YTOOBI AJIMHA
KaTyIIKHU ocTajlach npekHed. CKONbKO BUTKOB 0Ka3aJI0Ch B KaTYIIKE I10CJE EPEMOTKH?
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Kontponbnas padora 3.
Bapuanr 4.

304. J/[Ba 0qMHAKOBO 3apsKEHHBIX IAPHKA MOABEIICHBI B OJHOM TOYKE HA HUTSAX OJMHAKOBOM JIJIUHBI.
[Ipu 5TOM HUTH pazonumMch Ha yroia a. llapuku nmorpyxarmT B Macio. KakoBa MmIOTHOCTh p Macia,
€CJIM YTOJI PaCXOKJIEHUS HUTEH MpHU MOTPYKEHUHU B Maciio ocTtaercs Hen3MeHHbIM? [1noTHOCTh Mate-
puana mapukoB pg = 1,5 - 10° ke/m?, quanexrpudeckas npoHunaeMocts Macna € = 2,2.

314. Tpetb TOHKOTO KOJbIla paguyca R = 10 cm HeceT pacnpenenenusiii 3apsa O = 50 uKn. Onpene-
JUTH HAMPSYKEHHOCTh £ 3JIEKTPUYECKOT0 MOJIs, CO3/1aBaeMOTr0 pacipeaeeHHbIM 3apsioM B Touke O,
COBIIAQJAIOLIEH C LEHTPOM KOJIBLIA.

324. Ha nByx KoHIIEHTpUYeCKUX cepax paarnycoM R u 2RpaBHOMEPHO pacIpeesICHbl 3apsiibl C MO0-
BEPXHOCTHBIMU TUIOTHOCTSIMU g7 U 02 (puc. 11). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca, HaliTH 3aBUCUMOCTD E(7) HAPSXKEHHOCTHU 3JIEKTPUUECKOTO MOJISL OT PACCTOSIHUS JIsl TpeX 00-
nacteid: I, I u II1. Ilpunsateo; = - 20, 62 = ¢; 2) BBIYUCIUTD HANPSYKEHHOCTD £ B TOUKE, yIAIEHHON OT
IIEHTpa Ha PAcCTOSIHKE 7, ¥ yKa3aTh HampabieHue Bektopa E. IIpunsatec = 0,1 mxKn/m’, r = 3R; 3)
HOCTPOUTH rpaduk E).

334. JIe mapayuienbHble 3apsHKEHHBIE NTIOCKOCTH, MTOBEPXHOCTHBIE TUIOTHOCTH 3apsiia KOTOPBIX 07 =
2 uxKn/m? v 62 = - 0,8 mxKn/w’, HaXomsITCs Ha paccrosiuuu d = 0,6 cm apyr ot npyra. Onpenenursb
Pa3HOCTh MOTEHIHAIOB U MEXIy MIOCKOCTSIMHU.

344. Dnektpon ¢ sHepruein T = 400 5B (B OECKOHEUHOCTH) ABMKETCS BIOJh CHJIOBOW JIMHUU TIO
HaIPaBJICHUIO K TOBEPXHOCTH METAJUTMYECKOM 3apsuKeHHOM cdepbl paguycoM R = 10 cm. Onpenenursb
MUHHMAaJIbHOE PACCTOSTHUE 0, HA KOTOPOE NMPUOIU3UTCA JIEKTPOH K TOBEPXHOCTH Cepsl, €CIH 3apsi
ee O =- 10 uKn.

354. JIBa xonneHcatopa eMKocTsIMU C; = 2 Mmx®@ n C2 = 5 mx® 3apsKeHbl 10 HANPSHKEHUN U=
100 Bwu Uz = 150 B cootrBeTcTBeHHO. OnIpeIenTh HAPsHDKEHUE Ha 00KIIaKax KOHACHCATOPOB TOCIIe
UX COCJIMHEHUs OOKIIaKaMH, IMEIOIIUMU PA3HOUMMEHHBIC 3apS/IbI.

364. IIpu BHemHEM conpoTuBIeHUH R; = 8§ Om cuna Toka B uenu /; = (0,8 A, npu COpoTUBIICHUH R2
=15 Om cuna toka I> = 0,5 A. Onpenenuts cuily ToKa [ ; KOPOTKOTO 3aMblkaHus uctouHuka J1C.
374. B npoBoaHuke 3a Bpems ¢ = /() ¢ npu paBHOMEPHOM BO3pacTaHUM CHJIbI TOKa oT [; = 1 A o I> =
2 A BBIAETWIIOCH KOJIMYECTBO TEIUIOTHI O = 5 k/[orc. Haiitu conpoTuBieHne R MpoBOJHUKA.

Puc. 11

Konrponsnast padora Ne 4.
Bapuanrt 4.
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404. ITo 6eCKOHEUYHO IJTUHHOMY MPOBOIY, H30THYTOMY TaK, KaK 3TO TTOKa3aHO Ha puc. 12, TeueT Tok |
=200 A. Onpenenutb MarHuTHyt HHAYKIUI0 B B Touke O. Pagnyc nyru R = 10 cm.

414. KopoTkas KaTyIlIKa IUIONIA/bI0 MoNepevHoro cedenus S = 250 cm?, comeprkaiias N = 500 BUTKOB
MPOBO/JIA, 110 KOTOPOMY TeueT ToK [ = 5 A, momernieHa B 0IHOPOIHOE MATHUTHOE T0JI€ HAMPSKEHHO-
cteto H = 1000 A/m. Halitu: 1) MarHuTHBI MOMEHT Pm KaTYIIKH; 2) BpalllaloUui MOMEHT M, neii-
CTBYIOIIMI HA KATYIIKY, €CIH OCh KaTYLIKH cocTaBseT yron ¢ = 30° ¢ muausamu nos.

424. TIpoTOH IBMKETCS 10 OKPYKHOCTH paguycoM R = 0,5 cM ¢ nuHeitHo# ckopocThio v = 10° m/c.
Ornpenenutb MarHUTHBIA MOMEHT Pm, CO37aBAEMbIN SIKBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-gacTuiia npomnuia yCKopsiouyo pasHocts notennuanoB U = 300 B u, monas B ogHOpOI-
HOE MarHUTHOE T0JI€, CTaja ABUTAThCS 10 BUHTOBOM JUHUHU paguycoM R = 1 cm u mmarom h = 4 cm.
Ornpenenutb MarHUTHYIO HHAYKLIHIO B mosst.

444. DnexTpoH, POl YCKOPAIOUIYIO pa3HOCTh noteHmanoB U = 1,2 kB, nonan B ckpelieHHbIE MO/
NPSIMBIM yTJIOM OJHOPOJHBIE MAarHUTHOE U 3JEKTpuyeckoe mnoiid. OnpenenuTs HanpsiKEHHOCTh E
3JIEKTPUYECKOTO MOJIsA, €CJIM MarHUTHast UHAYKIUs B mosnst paBua 6 mTi.

454. Ha nnuHHBIA KapTOHHBIN Kapkac quamerpoM d = 0,2 mm. OnpenenuTs MarHUTHBIA MOTOK @,
CO3/1aBa€MbIi TAKUM COJICHOUIOM Tipu cuiie Toka [ =0,5 A.

464. ToHKMI1 MEIHBIN IPOBOJ MAcCOil m = 5 T COTHYT B BHJ€ KBajpaTa, U KOHIIbl €r0 3aMKHYTBHI.
KBaapar nmomenieH B oqHOpoAHOE MarHuTHoE Tosie (B = 0,2 Ti) Tak, 9To ero IOCKOCTh MEPIEHANKY-
nsipHa TUHUAM 1o, Onpenenuts 3apsia () , KOTOPBIM MOTEYeT MO MPOBOJHUKY, €CIIH KBaApaT, MOTs-
HYB 32 POTUBOIIOJIOKHBIE BEPIIUHBI, BHITSIHYThH B JIMHUIO.

474. InnykTUBHOCTH L COJ€HOU]Ia, HAMOTAHHOTO B OJIMH CJIOM Ha HEMarHUTHBIN Kapkac, paBHa 0,5
MI'H. [Jlniuna € conenounpa paHa 0,6 M, nuamerp D =2 cm. OnpenennTh OTHOLICHUE /7 YUCTIa BUTKOB
COJICHOHMJIA K €0 JUTHHE.

Konrponsnast padora Ne 3.
Bapuanr 5.

305. Yetsipe oquHakoBbIX 3apsaaa O = Q2 = Q3 = Q4 = 40 kHn 3aKkperuieHbl B BEpIIMHAX KBapaTa co
cTopoHolt oo = 10 cm. Haiitu cuny F, NeMCTBYIONIYIO HA OAMH M3 3TUX 3apsioB CO CTOPOHBI TPEX
OCTAJIbHBIX.

315. beckoHEeUHbIN TOHKUN CTEPKEHb, OTPAHUYECHHBIN C OJTHOM CTOPOHBI, HECET PAaBHOMEPHO pacIipe-
JIeJICHHBIN 3apsij] C IMHEWHOU TIOTHOCTHIO T = 0,5 MxKn/m. OnpenenuTs HanpsHDKEHHOCTh £ 3eKkTpu-
YECKOIr'0 II0JIs, CO3/1aBaEMOI0 PacpeEesICHHBIM 3apsioM B TOUKE A, JIeXkKallled Ha OCH CTEPXKHS Ha
paccrostHuu oo = 2(0) cm OT €ro Havasna.

325. Ha n1Byx OECKOHEYHBIX MapauIeIbHBIX IUIOCKOCTSAX PAaBHOMEPHO paclpeaesieHbl 3apsaabl ¢ Mo-
BEPXHOCTHBIMHU IIOTHOCTSAMH 0 U 02 (puc. 13). Tpebyetcs: 1) ucnonb3ys reopemy OcTporpaackoro-
lNaycca u npuHIMI CyNEPO3ULUN IEKTPUUYECKUX OJIeH, HAUTU BbIpaxkeHHe F£(X) HanpsyKEeHHOCTU
anekTpudeckoro noiis B Tpex oonactsax: I, Il u I11. [lpunsareo; = 20, 02 = 0, 2) BEIYUCIUTH HANIPSIKCH-
HOCTb E 10JIs1 B TOUKE, PACIIONIOKEHHOM CJIeBa OT IJIOCKOCTEN, U yKa3aTh HallpaBiIeHUE BekTopa £; 3)
MOCTPOUTH Tpaduk E (x).

335. Jlumonb ¢ 3MeKTpudecKuM MOMEHTOM p = [00 nKn - m cBOOOJHO yCTaHOBWIICS B CBOOOIHOM
AJICKTPUYECKOM T0JI€ HANPSHKEHHOCThIO £ = 200 xB/m. Onpenenuth paboTy BHEIIHUX CHJI, KOTOPYIO
HEOOXOIMMO COBEPILUTS IS MOBOPOTA AMIONS Ha yron a = 1807,
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345. DnekTpoH, MpoiAs B TUIOCKOM KOHJIEHCATOPE MYyTh OT OJHOM TUTACTHHBI 0 JIPYroM, Mpruoodpes
ckopocTh v = 1(° m/c. Paccrosnue Mexay mnactunamu d = 8 my. Haiitu : 1). Pa3HOCTh HOTEHIINANOB
U mexny nnactuHamu, 2). [IoBepXHOCTHYIO TUIOTHOCTH 3apsi/ia ¢ Ha TJIacTHHAX.

355. JIBa 0AMHAKOBBIX MJIOCKUX BO3AYIIHBIX KOHAEHcaTopa eMKOCcThio C = 100 n® xaxaplii coeau-
HEHbI B 0aTapero nocieaoBareabHo. OnpeaennTsb, Ha CKOJIbKO U3MeHUTCs eMKkocTh C OaTapeu, eciu
MPOCTPAHCTBO MEXKY IIACTHHAMHU OJHOTO U3 KOHICHCATOPOB 3aMOJHUTE MapaduHOM.

365. D/IC Garapeu ¢= 24 B. HaubompIas cuia Toka, KOTOPYIO MOXKET JaTh OaTapest Lnax = 10
A. OnpenenuTs MaKCUMaIbHYIO MOITHOCTD Pjax, KOTOPAst MOXKET BBIACISATHCS BO BHEIIHEH LIETH.
375. Cuna ToKa B MPOBOJHUKE U3MEHSIETCSI CO BpEMEHEM 110 3akoHy I = [psinwt. Haiitu 3apsan Q, npo-
XOJIALINH yepe3 MonepevyHoe cedeHrne MPOBOAHKKA 3a BpeMsl ¢, paBHOE MOJIOBUHE nepuona 7,

Ecnu HauaneHas cuna toka Iy = 10 A, mukiandeckas dactora o = 50 e

<,

/4

Kontponbnas padota Ne 4.
Bapuanr 5.

405. Ilo TonkoMy koJibily paguycoMm R =20 cm teuer Tok [ = 100 A. OnpeaenuTs MarHUTHYIO UHAYK-
nto B Ha ocu kosbiia B Touke A (puc. 5). Yron = n/3.

415. Tonkuii npoBox uHOMN { = 20 ¢M U30THYT B BHJIE ITOJIYKOJIBbLIA U IIOMELIEH B MarHUTHOE 110JI€
(B =10 mTu) Tak, 9yTo miomaas MoIyKOJIbIa MEPICHANKYIIPHA JTUHUSIM MarHUTHON MHAYKIUU. [1o
npoBoay nponyctwiu Tok I = 50 A. Onpenenuts cuny F, nelictyromyro Ha nposon. Ilogsoasmue
IIPOBO/IA HAIIPABJICHBI B/I0JIb TUHUI MarHUTHONW MHAYKLUU.

425. Tonkoe koublo paauycoM R = 10 cm Hecer paBHOMEpHO pactpeneneHHbld 3apsa Q = 80 HKuL
Komb11o BpamaeTcst ¢ yriaoBoi ckopocThio @ = 50 paji/c OTHOCHUTEIBLHO OCH, COBIAAIONIEH C OJTHUM
U3 IMaMETPOB KoJblla. HaliTh MarHUTHBIM MOMEHT Pm, 00YCIIOBJICHHBIH BpalleHHEeM KOJIbLA.

435. 3apsbkeHHasi yacThIla MPoIia YCKOPSIoyto pa3HocTh noteHuuaioB U = 100 B u, BiereB B o1-
HOopoaHoe MarHuTHOE mone (B = 0,1 Ti), ctana ABUTaThes M0 BUHTOBOMW JIMHUHU ¢ aroMm h = 6,5 cm u
panuycoM R = 1 cM. Onipennenuth OTHOIICHHUE 3apsAJia YACTHUIIBI K €€ Macce.

445. Ognopoausie MmarautHoe (B = 2,5 mTin) u anekrpudeckoe (E = 10 kB/M) monst ckpemnieHsl moj
IPAMBIM yTJIOM. DIIEKTPOH, CKOPOCTh U KOTOporo paBHa 4 - 10° m/c, BieTaer B 9T 10714 TaK, 4TO CHIIHI,
JENCTBYIONIME HAa HETO CO CTOPOHBI MAarHUTHOT'O M 3JIEKTPUUECKOIO M0JIeH, COHampasiieHbl. Onpene-
JTUTH YCKOPEHHE a SIEKTPOHA.

455. KBazpaTHblif KOHTYp cO cTOpoHOM o = 10 cM, B KOTOpOM Te4eT TOK / = 6 A, HaXOUTCS B MarHUT-
HoM nojie (B = 0,8 Ti) mox yriom a = 50° k muHusAM uHayKimu. Kakyro paboTy 4 Hy>KHO COBEPIIIHTD,
YTOOBI IPH HEU3MEHHOM CHUJIE TOKAa B KOHTYPE U3MEHUTH €ro (opMy Ha OKPY>KHOCTB?

465. Pamka u3 mpoBoga conpotusiiennem R = 0,04 OM paBHOMEpPHO BpaIllaeTcsi B OJHOPOJHOM Mar-
HUTHOM ntosie (B = 0,6 Tx). Och BpallieHus JEXKUT B IVIOCKOCTH PAMKH U NMEPIEHAUKYIISIPHA JIMHUAM
uaaykiun. [nomans pamkn S = 200 cm?. OmnpenenuTs 3apan O , KOTOPHIHA IIOTEUET 10 paMKe TpH
M3MEHEHUU YIJIa MEeXAY HOPMAJIBIO K paMKe M JIUHUAMHU uHAYKuuu: 1). ot 0 mo 45° 2). ot 45 no
90°.

475. Conenoup cogepxut N = 800 ButkoB. CeueHne cepieyHIKa (M3 HEMarHUTHOTO MaTepHana)
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S =10 cm?. TTo 06MOTKE TeUYeT TOK, CO3AOIIHH TTOJIe C uHaykiuen B =8 mTn. Onpenenuts cpeaHee
snaueHue DJIC « £ » cCaMOMHAYKIIMU, KOTOPas BOZHUKACT Ha 3)KMMax COJICHOMJIA, €CIIM CHJIa TOKa
YMEHBILIAETCS IPAKTUUECKU 10 HYJIs 3a Bpems A7 = 0,8 Mc.

Konrponsnast padora Ne 3.
Bapuanr 6.

306. Toueunsie 3apsiabl Q; = 30 mxKnn Q2 = -20 mxKn Haxonsatcs Ha pacctossHuu d = 20 cm Ipyr OT
napyra. OnpenenuTs HanpsyKEHHOCTh JIEKTPUYECKOTO Mo £ B TOUKE, YAAJIEHHOW OT MEPBOTO 3apsaaa
Ha paccTossHuU r; = 30 cm, a OT BTOpPOro - Har2 = 15 cm.

316. ITo Tonkomy KoJIbIy pagnycoM R = 2() cm paBHOMEPHO pACIPECIICH C IMHEHHOMN MIIOTHOCTHIO T
= 0,2 mxKn/m 3apsan. OnpeaenuTs HaMpsKeHHOCTh E 3JIEKTPUYECKOTO MOJIsl, CO3/1aBaeMOro pacrpesie-
JISHHBIM 3apsI0M B TOUKE 4, HaXOSAIIEHCS Ha OCH KOJIbIIAa Ha PACCTOSIHUU & = 2ROT €ro IeHTpa.

326. Ha 1Byx OeCKOHEYHBIX MapauIeIbHBIX IUIOCKOCTSIX PaBHOMEPHO paclpeiesieHbl 3apsaabl ¢ Mo-
BEPXHOCTHBIMHU IIOTHOCTSAMH 0 U g2 (puc. 15). Tpebyetcs: 1) ucnonb3ys reopemy OcTporpaackoro-
lNaycca u npuHIMI CyNEpO3ULUN IEKTPUUECKUX OJIEH, HAUTU BbIpaxkeHHe F£(X) HanpsyKEHHOCTU
3IeKTpudeckoro mos B Tpex oonactax: I, 11 u I11. Ilpunates; = 40, 02 =2 0, 2) npunsaTth 0 = 40 nKi/m’
¥ TOYKY PACHOJIOKUTh MEXIY IJIOCKOCTAMU; 3) MOCTPOUTH rpaduk £ (x).

336. YeTblpe OIMHAKOBBIX KaIIM PTYTH, 3apSIKEHHBIX 0 MOTEHUMaNa @ = /() B, cnuBatoTcs B OAHY.
KakoB norenmman ¢; o06pazoBaBIIeiics Karu?

346. ITeutnHKa Maccoi m = 5 ke, Hecymias Ha cebe N = /() 2JIeKTPOHOB, ITPOIILIa B BAKYyMe YCKOPSIIO-
11YI0 pa3HOCTh noTeHuuanoB U = [ MB. KakoBa kuHeTnueckast 3Heprust 7 nplimuHkn? Kakyro ckopocTh
v ipuoOpera MpITUHKA?

356. /Ipa konnencaropa eMkocTsIMU C; = 5 mx@ u C; = 8§ Mx® coeTMHEHBI ITOCIEN0BATEIBHO U IIPU-
coequaeHbl Kk Oarapee ¢ D[IC ¢ = 80 B. Onpenenuts 3apsaasl Q7 U Q2 KOHACHCATOPOB M Pa3HOCTH
noteHnuanoB U UsMexay uX 0OKIaIKaMH.

366. Akkymymnstop ¢ DJIC ¢ = 12 B 3apskaeTcsi OT CETU MOCTOSIHHOTO TOKa C HanpsbkeHuem U =
15 B. OnpenenuTs HanpsHKEHUE Ha KJIEMMaX akKKyMYyJIAToOpa, €CJIM €r0 BHYTPEHHEE CONPOTUBIIEHUE R;
=10 Om.

376. 3a Bpems ¢ = 1() ¢ npu paBHOMEPHO BO3PACTAIOIIIEH CHIIE TOKA OT HYJIS 10 HEKOTOPOTO MaKCUMyMa
B MPOBOJIHUKE BBIICIHIOCH KOTUYECTBO TEIUIOTHI O = 40 k/[oc. OnpenenuTs CPEeaHIO CHITY TOKaA ¢ [
» B IPOBOJIHUKE, €CIIU €r0 conpotuieHue R = 25 Owm.

Puc.15

406. [To 1ByM 0€CKOHEUHO JIJTMHHBIM MPOBOJIaM, CKPEIICHHBIM IO IPSIMBIM yTJIOM, TEKYT TOKHU |1 H
=21 (I =100 A). OnpenennTes MarHUTHYO UHAYKIHIO B B Touke A, paBHOYAaJI€HHON OT MPOBOJIOB
Ha paccrosiare d = 10 cMm (puc. 6).
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416. [lIunsl renepaTopa quHOM [ = 4 M HaxoasaTcs Ha pacctossHun d = 10 cm apyr ot npyra. Haiitu
CHJTy B3aMMHOI'O OTTAJIKMBAHMS IIIMH MPU KOPOTKOM 3aMbIKAHUH, €CIIA TOK Ik 3 KOPOTKOTO 3aMbIKaHUS
paBeH S KA.

426. 3apsan Q = 0,1 mxKu paBHOMepHO pacnpenenés o crepxkHio anuHou £ = 50 cm. CrepxkeHb Bpa-
IIAeTCs C YIIIOBOM CKOPOCThIO ® = 20 paji/C OTHOCUTEIBHO OCH, IEPIICHAUKYIISIPHOIN CTEPIKHIO U TIPO-
XOJis1el yepes ero cepeinHy. HalTH MarHUTHBI MOMEHT Pm, 00YCIIOBIIEHHBIN BPAIIEHUEM CTEPIKHS.
436. D1eKTpoH BiIeTEN B OJHOpoaHOE MarHuTHOE Tosie (B = 200 m Tx) meprieHauKyasspHO JTUHUSM
MarHUTHOM MHAYKIUHU. ONpeaenuTh CUTy SKBUBAJIEGHTHOT'O KPYTOBOTO TOKA lrks , CO3aBAEMOTO JIBU-
JKEHUEM 3JIEKTPOHA B MArHUTHOM I10JI€.

446. OgHO3apAIHBIA MOH JTUTHS MAacCOM m = 7 a.e.M. IPOIIENT YCKOPSIONIYIO Pa3HOCTh MOTEHIIUAIOB
U = 300 B marautHoe u anekrpudeckoe nois. OnpeaennTs MarHUTHYK0 MHAyKOUIO B mons, ecnn
TPACKTOPHUsl HMOHA B CKPELIEHHBIX MOJAX npsMoinHeHa. HanpsokeHHocTs E anekTpudeckoro mosst
paBHa 2 kB/m.

456. ITnockuit KOHTYp ¢ TOkOM /=15 A, cCBOOOJHO YCTaHOBWJICS B OJJHOPOJHOM MarHMUTHOM moje (B
= 0,4 Tn). [Inomaas kourypa S = 200 oM>. [TonnepxuBas TOK B KOHTYPE HEU3MEHHBIM, €T0 IOBEP-
HYJIM OTHOCUTEIBHO OCH, JIEKAIIIEH B IJIOCKOCTH KOHTYpa, Ha yron o = 40° . OnpeaenuTs COBEpIICH-
HYIO IIPU 3TOM paboTy A.

466. [IpoBo0ouHBI BUTOK quaMeTpoM D =5 cMm u conpotuBieHrneM R = 0,02 Om HaxoauTcst B OHO-
poanom marautHoM nodie (B = 0,3 Tu). Ilnockocts BuTka cocraBiser yroua @ = 40° ¢ TUHUSIMH UH-
nykuuu. Kakol 3apsig O npoTeder Mo BUTKY MPHU BBIKITIOYEHHUH MarHUTHOTO TOJISI?

476. Ilo karymke MHAYKTUBHOCTBIO L = 8 MKI'H Teuer Tok /= 6 A. Onpenenurs cpeaHee 3HaUCHUE
S/IC « & o caMOMHIYKIIMM BO3HHUKAIOIIEH B KOHTYpPE, €CIHM CHJIa TOKa U3MEHHUTCS MPAKTUYECKHU 10
HyJIs 32 Bpemst Af =5 Mmc.

-

Puc.16

Kontponbnas padota Ne 3.
Bapuanr 7.

307. B BepmMHax nNpaBUIbHOIO TPEYTOJIbHUKA CO CTOPOHOU a = [0 cm Haxoxarces 3apsasl O = 10
mxKn, Q> =20 mxKn n Q3 = 30 mxKn. Onpenenuts cuiny F, A€ACTBYIONYIO Ha 3apsia (J; CO CTOPOHBI
JIBYX JIPYTUX 3apsJI0B.

317. Ilo TOHKOMY MOJYKOJIbIY paBHOMEpPHO pacnupeneiieH 3apsag O = 20 mxKna ¢ TMHEHHON TIIOTHO-
ctbio 7 = (0,1 MxKn/m. OnipeienuTh HAMPSKEHHOCTh E AJIEKTPUYECKOTO MOJsl, CO3AaBAEMOr0 pacmpe-
JIEJIEHHBIM 3aps10M B Touke (O, COBIAJAOIIEN C LIEHTPOM KOJIbLIA.

327. Ha aByx O€CKOHEUHBIX MapaJIeIbHBIX IJIOCKOCTSIX PaBHOMEPHO paclpeneseHbl 3apsbl C T0-
BEPXHOCTHBIMU TUIOTHOCTSIMU 77 U 2 (puc. 17). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca u IpUHIUIT CYMEPIIO3UITNHN JICKTPUUECKHUX TOJIeH, HAUTH BhIpakeHUe E(X) HanmpsHKeHHOCTH
3NeKTpHYecKoro noss B Tpex obnactax: I, Il u 1L Mpunsrteo; = o, 62 =-2 o; 2) npuasats o = 20 nKa/m’
Y TOYKY PaCIOJIOKHUTH CIIPaBa OT TJIOCKOCTEH.; 3) mocTpouTh rpaduk E (x).

337. ToHKMI CTEP’KEHBb COTHYT B KOJIBIO paanycoM R = /0 cm. OH paBHOMEPHO 3apsKEH C TMHEWHON
IJIOTHOCTBIO 3apsiaa 7 = 800 nKn/m. OnpenenuTs MOTCHIHAT ¢ B TOYKE, PACIOIOKEHHOM HA OCH
KOJIbLIA HAa PacCTOSIHUU /1 = [() cm OT ero ueHTpa.

347. Kakoii MUHUMQJIBHOW CKOPOCTBIO Dmin TIOJDKEH 00JIaJIaTh IPOTOH, YTOOBI OH MOT JOCTUTHYThH TI0-
BEPXHOCTH 3apsyKEHHOTO J10 oTeHuuana ¢ = 400 B metamnuueckoro mapa (puc. 18)?
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357. IInockuii KOHAEHCATOP COCTOUT M3 ABYX KPYIJIBIX IJIACTUH paguycoMm R = [0 cm kaxnas. Pac-
CTOSIHHE MEXIy mactuHamu d = 2 mm. KoHIEeHcaTOp MPUCOSIUHEH K HCTOYHUKY HanpsykeHust U =
80 B. Onpenenuts 3apsaa O v HAMPSHKEHHOCTH E TOJIsT KOHJEHCATOPA B IBYX CIyUYasx: a) TUIJICKTPHUK
— BO31lyX; 0) IMAJIEKTPHUK — CTEKJIO.

367. Ot ucrounuka c Hanpspkerrem U = 8§00 B HeoObxoaumo mepeaaTh NOTPEOUTENI0 MOIITHOCT P =
10 kBm na HexoTopoe paccrosHue. Kakoe Hauboblee COMPOTHUBICHUE MOKET UMETh JIMHUS TIepe-
Jlauu, 4TOOBI IOTEPH SHEPTUu B Heil He mpeBbimanu /0 % oT neperaBaeMoil MOIIHOCTH?

377. 3a Bpemsi t = 8§ ¢ Ipu paBHOMEPHO BO3PACTABIIEH CHIJIE TOKA B MPOBOJHUKE CONPOTUBIECHUEM R
= § Om BBILACTWIOCHh KOJMYECTBO TEIIOTHI O = 500 [owc. OnpenenuTs 3aps ¢, IPOXOAsIIMN B MPO-
XOJIAUINI B MPOBOJHUKE, €CIIU TOKA B HAYAJIbHBII MOMEHT BPEMEHHU PaBHA HYIIIO.

KonrponsHast padora Ne 4.
Bapuant 7.

407. ITo 6eCKOHEYHO JJIMHHOMY MPOBOAY, H30THYTOMY TaK, KaK 3TO MOKa3aHo Ha puc. 19, teder Tok I
=200 A. Onpenenutb MarHuTHyt nHAYKIUIo B B Touke O. Pagnyc nyru R = 10 cm.

417. KBaapaTHbIii KOHTYp co cTopoHoi o = 10 cM, o koTopomy TeueT Tok [ = 50 A, cBoboaHO ycTa-
HOBUJICS B OAHOpOoAHOM MarHUTHOM 1one (B = 10 mTi). Onpenennts uzmenenne All noteHimanbHoM
SHEPTUH KOHTYpa NP MIOBOPOTE BOKPYT OCH, JISHKAIIEH B TNIOCKOCTH KOHTYpa, Ha yroi 4 =180°.
427. DNEeKTpOH B aTOME BOJOpOa ABHUKETCS BOKPYT sijpa (IpOTOHA) MO OKPYKHOCTH paguycoM R =
53 cM. OnpenenuTh MarHUTHBII MOMEHT Pm SKBUBAJIEHTHOTO KPYTrOBOT'O TOKA.

437. IIpoToH npouien yCKOpsIyo pa3HocTs noteHunanoB U = 300 B u BieTen B 0IHOPOIHOE Mar-
HutHoe nosie (B =20 m Tn) nox yriom o = 30° k TUHUSAM MArHUTHOM uHayknun. OnpeaenuTs mar h
U paauyc R BUHTOBOI JUHHUH, IO KOTOPOIl OyeT ABUTaThCs MPOTOH B MArHUTHOM TIOJIE.

447. Anpda-yacTuna, UMeEOas CKOpocTs V = 2 MM/c, BietaeT noj yriioMm a = 30° K coHamnpaBieH-
HoMy MarHuTHOMY (B = 1 MTn) n snexrpuueckomy (E = 1 kB/M) momsaM. OnpeenuTs YCKOpeHne a’
anb(a-4acTHILIbI.

457. BUTOK, B KOTOPOM TMOJICPKUBAETCS MOCTOsTHHAS cuiia Toka [ = 60 A, cBoOOHO yCTaHOBUJICS B
oHOpogHOM MarHuTHoM mnosie (B = 20 mTn). JJuamerp Butka d = 10 cm. Kakyro paboty A4 HyXHO
COBEpUIUTH ISl TOTO, YTOOBI MOBEPHYTH BUTOK OTHOCHUTEIBHO OCH, COBIAJAIONICH C TUaMETPOM, Ha
yron o =m/3 ?

467. Pamka, conepxamias N = 200 BUTKOB TOHKOTO MPOBOJIa, MOKET CBOOOJHO BpaIlaThCsi OTHOCH-
TeIbHO OCH, JIekareil B mockocTy pamki. [ltomans pamku S = 50 cm?. Och paMKy HepreHIuKyIspHa
JUHUSM UHIYKIIUH OJTHOPOAHOTO MarHuTHOTO 1oJist (B = 0,05 Ti). Onpenenuts Mmakcumaiibayto JJ[C
& max, KOTOpask MHIYLMPYETCS B paMKe TIPH €€ BPallleHUuH ¢ 4acToToit n =40 ¢,

477. B 3MeKTpUYECKOM LenH, colepKallie pe3ucTop conpoTurieHrneM R = 20 OM U KaTyllIKy WH-
nyKTUBHOCTBIO L = 0,06 I'H, Teuer Tox [ =20 A. Onpenenuts cuiny Toka [ B uenu yepe3 Ar=0,2
MC TOCJIe €€ pa3MbIKaHHUsI.
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Konrponsnast padora Ne 3.
Bapuanrt 8.

308. B BepmmHax KBajpaTa HaXoOAATCs OfMHAKOBbIE 3apaasl O = 02 = 03 = Qg = 8 - 107" Kn. Kakoii
OTPUIATENBHBIN 3apsaa O HYKHO IOMECTHTh B IIEHTPE KBaJpara, YToObI CHjla B3aUMHOTO OTTAJIKHUBa-
HUS TIOJIO’KUTENBHBIX 3apsA0B ObliIa ypaBHOBEIIEHA CHIION MPUTSKEHUS OTPULIATEIbHOTO 3apsaa?
318. YeTBepTb TOHKOTO KOJbLa paauycoM R = /() cm HeceT paBHOMEPHO paclpeeeHHbIN 3apan O =
0,05 mxKn. Onpenenutsb HaMpPsHKEHHOCTh ERJIEKTPUYECKOTO MOJIsA, CO3aBaeMOT0 pacipeaeieHHbIM
3aps0M B Touke O, COBMAJAOLIEHN C LIEHTPOM KOJIbIIA.

328. Ha nByx KoakcHadbHBIX O€CKOHEUHBIX MUJIMHIpaX paanycaMu R U 2R paBHOMEPHO pacmpese-
JICHBI 3aps/Ibl C IOBEPXHOCTHBIMU TUIOTHOCTAMH o U a2(puc. 20). Tpebyercs: 1) ucrnonb3ys Teopemy
Octparpanckoro-I'aycca: HailTH 3aBUCUMOCTD E (I) HaNpsHKEHHOCTH JIEKTPHUYECKOTO TOJIS OT pac-
crosiaus Uit Tpex obmnacreit: I, I u 111 Ilpussts 0; = - 20, 62 = ¢, 2) BRIYUCIUTD HANPSHKEHHOCTh £ B
TOYKE, YTaJEHHON OT OCH HWIMHAPOB HA PACCTOSIHUE ¥, U yKa3aTh HanpasieHue Bekropa £. [IpuHATh
o =50 uKa/m?, r = 1,5 R ; 3) nocrpours rpadux  E (7).

338. [Tone 0Opa3oBaHO TOYEHHBIM JMIIOJEM C IEKTPUUIECKUM MOMEHTOM p = 200 nKn - m. Onipene-
JUTH Pa3HOCTh NOTEHIMANOB U OBYX TOUYEK I10JIsl, PACIOI0KEHHBIX CUMMETPUYHO OTHOCUTENIBHO JH-
TMOJISl HAa €T0 OCH Ha PacCTOSIHUM ¥ = 4() cm OT LEHTpaA TUTIONA.

348. B ogHOPOIHOE AIEKTPUUYECKOE TMOJI€ HAMPSHKEHHOCThIO £ = 200 B/m Brnetaet (BIOJb CHUIIOBOM
JIMHUM ) DJIEKTPOH CO CKOPOCTHIO 09 = 2 Mm/c. Onipenenuts paccTosiHue £, KOTOpoe MPOUIET dIEKTPOH
710 TOYKH, B KOTOPOH €ro CKOpOCTh Oy/IeT paBHA IMOJIOBUHE HAYaJIbHOM.

358. [IBa MeTayutnuecKkux mapuka paguycamu R; = 5 cuuR> = 10 cm umerot 3apsiasl Q1 = 40 uKn n
0> = - 20 nKn cootBercTBeHHO. HaiiTn 3Hepruto W, xoTopas BBIIEIUTCS NIPU pa3psie, €ClIU Liaphbl
COEIMHUTH IPOBOJHUKOM.

368. Ilpu BKIIOUEHUH 3JEKTPOMOTOPA B ceTh ¢ HanpsbkenueMm U = 220 B on notpebnser Tok [ = 5 A.
Onpeaenuts MOITHOCTB, MOTpedsieMyro MmotopoMm, u ero KII/I, ecnu conporuBieHne R 0OMOTKH MO-
TOopa paBHO 6 Om.

378. OnpenenuTh KOJUYECTBO TEIIOTHI (), BbIIEIUBIIEECS 32 Bpemsi ¢ = [() ¢ B IPOBOJHUKE COIPO-
tuBiaeHueM R = /0 Om, ecau cuila TOKa B HEM, pABHOMEPHO YMEHbIIasCh, M3MeHunach ot I; = 10 A
nol, = 0.

Puc.20

Kontponbnas padota Ne 4.
Bapuanr 8.
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408. ITo Tonkomy kombily Teuer Tok | = 80 A. OnpenenuTh MarHUTHYIO MHIYKIMIO B B Touke A,
paBHOYAJIEHHOW OT TOYEK KoJibIla Ha pacctosiuue r = 10 cm (puc. 21). Yroa o = /6.

418. Tonkoe mpoBosIIee KoJbio ¢ TokoM | =40 A momenieHo B 0JHOPOHOE MarHuTHOE moJjie (B =
80 mTx). IInockocTe Konblia NEPHEHAUKYISIpHA JIMHUAM MarHUTHOM HMHAYKUuU. Paanyc R xonbua
pasen 20 cm. Hailitu cuty F, pacTaruBaroniyro KoJblio.

428. CrumomHoM munmuHAp paguycoM R =4 cM u BbicoToit h = 15 ¢cM HeceT paBHOMEpPHO pacrpee-
neHHbli 10 06bemy 3apan (2 = 0,1 mx Kin/m®). Lumunap Bpantaercs ¢ gactotoit n = 10 ¢! otHocu-

TEJIbHO OCH, COBIIAJAIOLIECH C €ro FreOMETPUYECKON OChbr0. HaliTh MarHUTHBIM MOMEHT Pm LIWJIMHJPA,
00yCIIOBJICHHBIH €T0 BpallleHuEM

438. Anbda-gactuna, mporIs yCKOPSIONIYI0 pa3HOCTh OoTeHIManoB U, cTana qBUTaThCsl B OJTHOPOJI-
HOoM MarHUTHOM mojie (B = 50 m Ti) mo BunTOBOM IHMK ¢ maroM h=5cm u paguycom R =1 cm.
OnpeaenuTs yCKOPSIIOIIYIO pa3HOCTh OTEHIIMATIOB, KOTOPYIO MPOIILIa adb(a-qacTuria.

448. TIpoToH mpoIIes HEKOTOPYIO YCKOPSIOUIYIO pa3HOCTh NOTEHIUAIOB U U BIETEN B CKPEILICHHBIE
MOJI TIPSIMBIM YTJIOM OJHOPOHBIC TToysi: MarHuTHOe (B = 5 MTn) u anextpuyeckoe (E = 20 kB/m).
Onpenenuts pasHOCTh NOoTeHIIMAN0B U, €I IPOTOH B CKPELEHHBIX MOJIAX IBUIKETCS IPSIMOINHENHO.
458. B 0lHOPOAHOM MarHUTHOM MOJI€ MEPICHANKYISPHO JIMHUSAM HUHAYKIUHA PACIION0KEH MIIOCKUM
KoHTYp miomansio S = 100 cm?. TloaaepskuBas B KOHType MOCTOSIHHYIO culy Toka [ = 50 A, ero
MEPEMECTUIIH U3 MO B 00JIaCTh IPOCTPAHCTBA, T MoJe OTCYyTCTBYeT. ONpeneauTh MarHUTHYIO WH-
JOYKLUIO B 10JIs1, €cy MpH NepeMeIleHu KOHTYypa Oblia coBepieHa padota 4 = 0,4 Jx.

468. [Ipsmoii mpoBOAIINN CTepxKEHD MUHOU £ = 40 CM HaXOJIUTCS B OJJTHOPOJTHOM MAarHUTHOM TI0JIE
(B=0,1 Ti). KoHIbl CTepKHA 3aMKHYTBI THOKUM IPOBOAOM, HaxosmumMcst BHe 1ojisi. ConpoTHBIie-
Hue Bcer neru R = 0,5 Om. Kakas mMomHOCTh P motpelyeTcst il paBHOMEPHOTO TMepeMeIeHUs
CTEp>KHS NEPIIECHAUKYIISPHO JIMHUSAM MarHUTHOW MHAYKIIMH CO CKOPOCThIO 0 = 10 m/c?

478. llenb cocTOMT U3 KaTyIIKA MHAYKTUBHOCTHIO L = 0,1 ['H u umcroynuka toka. McTouyHUK TOKa
OTKJIFOUMJIM, HE pa3pblBas Lienu. Bpewms, uepe3 koTopoe cuia Toka ymensmuresa 10 0,001 nepsona-
YaJgpHOro 3HaueHwus, paBHo ¢ = 0,07 c. OnpeaenuTs CONPOTUBICHUE KaTYIIKH.

Puc.21

Konrponsnast padora Ne 3.
Bapuant 9.

309. Ha paccrosiauu d = 20 cm Haxomarcs ABa TOUeHHBIX 3apsana: Q7 = -50 nKn nQ> = 100 uKn.
Onpenenuts cuy F, neicTByomyto Ha 3apsan Oz = -10 nKn, ynaneHHbIA OT 000HX 3apsI0B Ha OJU-
HAaKOBOE pacCcTOsIHUE, paBHOE d.

319. I1o ToHKOMY KOJIBIYy paBHOMEpHO pacnpeneneH 3apsan O = 10 nKn ¢ TMHENHON IIOTHOCTBIO T =
0,01 mxKn/m. OnpenenuTs HanPsHKEHHOCTD £ 3JISKTPUYECKOTO TO0JIs, CO3/1aBaEMOT0 pacIpeieICHHBIM
3apsiioM B TOUKE A, JIeKallleld Ha OCHU KOJIbIa U YAAJICHHOM OT €ro IEHTpa Ha PacCTOSHUE PaBHOE
paanycy KoJjblia.

329. Ha n1Byx KoakCHalbHBIX O€CKOHEUHBIX IMJIMHIpAX paanycaMu R U 2R paBHOMEpPHO pacrpene-
JICHBI 3apsIbl C TOBEPXHOCTHBIMH TUIOTHOCTSMH o7 U o2(puc. 22). Tpebyercs: 1) ucnons3ys Teopemy
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Octparpanckoro-I'aycca: HaiiTH 3aBUCUMOCTD E (I) HaNpsHKEHHOCTH JICKTPHUYECKOTO TOJIS OT pac-
crosiaus s Tpex obnacreit: I, I u III. IlpunsaTh 07 = 6, 62 =- ¢; 2) BEIYUCIUTH HANPSHKEHHOCTh £ B
TOUKE, y/IaJeHHON OT OCH IIMJIMHIPOB Ha PACCTOSIHUE 7, U yKa3aTh HalpaBiieHue Bekropa E. [Ipunare
o = 60 uKai/m?, r = 3 R ; 3) moctpouts rpadpux  E ().

339. DnekTpudeckoe moje o0pazoBaHO OECKOHEYHO JJIMHHOW 3apsOKCHHON HUTHIO, TUHEHHAs TIJI0T-
HOCTb 3apsiaa KoTopoit 7 = 20 nKn/m. Onpenenuts pa3HOCTh MOTeHIaNoB U TBYX TOYEK MOJIsl, OTCTO-
SIIMX OT HUTH HAa PACCTOSIHUU 7' = 8 emu r2 = 12 cm.

349. DnexTpudeckoe Mmoje co3/1aH0 OECKOHEUHON 3apsHKEHHOHM MPSIMOM JIMHUEH ¢ paBHOMEpPHO pac-
npeaeneHHbIM 3apsaaoM (t = 10 wKa/m). OnpenenuTs KHHETUYECKYIO YHEPTUIO 123JIEKTPOHA B TOUKE
2, ecnu B Touke | ero kunernyeckas sueprust 77 = 200 3B (puc. 23).

359. IIpocTpaHCTBO MEX Y MJIACTUHAMM IJIOCKOTO KOHJIEHCATOpa 3all0JHEHO JBYMSI CJIOSIMH IU3JIEK-
TPUKA: CTEKJIA TOMMHUHOU d; = 0,2 cm m cnoeM napaduHa TommuHon d> = (0,3 cm. Pa3HOCTh MOTEHITH-
anoB Mexny ookinaakamu U = 300 B. OnpenenuTh HANIPSHKEHHOCTh £ TIOJS U MaJieHue MOTeHIINAa B
Ka)KJIOM U3 CJIOEB.

369. B cetb ¢ Hanpsbkenuem U = /00 B noAKIIOUWIM KaTyHIKy ¢ CONpOTHBIEHUEM R; = 2 kOm u
BOJILTMETP, COCIMHEHHBIE TTocaeaoBaTenbHO. [Tokazanue BoapT™MeTpa U; = 80 B. Korna katyuiky 3a-
MEHWIH JpYroi, BoabTMETp nokazan Uz = 60 B. OnpenenuTs CONPOTUBIEHUE RoAPYroil KaTylIKH.
379. Cuna Toka B 1Ieny U3MEHseTCs 10 3aK0oHY [ = [psinwt. OnpenenuTb KOJTUYECTBO TEIIOThI, KOTOPOE
BBIJICJIUTCS] B IPOBOJHUKE corpoTuBieHrueM R = /() Om 3a BpeMsi, paBHOE YeTBEPTH nepuoja (ot ¢; =
Onot=T/4,tne T= 10 c).

Kontponbnas padota Ne 4.
Bapuant 9.

409. ITo n1ByM OECKOHEYHO JJTUHHBIM, MPSMBIM MapaUICIbHBIM MPOBOAAM TEKYT OJJMHAKOBbIE TOKH |
= 60 A. OnpenenutTh MarHUTHYIO HHAYKIHMIO B B Touke A (puc. 24), paBHOyIaJI€HHON OT MPOBOIOB
Ha paccrostuue d = 10 cM. Yron = n/3.

419. KBanpaTHasi paMKa W3 TOHKOTO ITPOBOJIa MOXKET CBOOOIHO BpaIIaThCs BOKPYT TOPU3OHTATIBLHOM
OCH, COBIaJaroNIel ¢ oaHOM U3 cropoH. Macca m pamku paBHa 20 . PamMKy moMecTuiu B OTHOPOAHOE
marautHoe 1osie (B = 0,1 Ti), HanmpaBieHHOE BepTHKAILHO BBepX. ONpeaenuTh yrod o, Ha KOTOPBIN
OTKJIOHWJIACh paMKa OT BEPTUKaJIM, KOT1a 0 Hell nponycTiiid Tok [ = 10 A.

429. 1o moBepxHOCTH Aucka paarnycoM R = 15 cm paBHOMepHO pacnpenesneH 3apsa Q = 0,2 mx K.
Jlick Bpalmiaercs ¢ yriioBoi cKopocThio @ = 30 paj/c OTHOCUTENBHO OCH, MEPIEHINKYIISIPHON TJI0C-
KOCTH JIMICKa U MPOXOAALIeH depe3 ero nentp. OnpeaenuTb MarHUTHBIA MOMEHT Pm, 00YCIIOBICHHBIH
BpalCHUEM JUCKA.

439. Nou ¢ xunetnyeckoit seprueit T = 1 k3B nonan B oqHopoaHoe MarauTHOe nosie (B =21 m To)
Y CTaj JBUTAThCA MO0 OKPYKHOCTHU. OTNpeIeTuTh MATHUTHBIA MOMEHT Pm SKBUBAJEHTHOTO KPYTOBOIO
TOKa.

449. Marnutnoe (B =2 MmTn) u anexrpuueckoe (E = 1,6 kB/m) nons conanpasnensl. [lepnenauky-
nspHo BekTopam B u E Breraer 31eKTpoH co ckopocThio v = 0,8 Mwm/c. Onpeaenurh ycKopeHHe a”
3JIEKTPOHA.

459. [1nockuit koHTYp ¢ TokoM [ = 50 A pacnoyioxkeH B OJHOPOAHOM MarHuTHoM noiie (B = 0,6 Tn)
TaK, 4YTO HOPMaJIb K KOHTYPY NMEePIEHAUKYISIPHA TUHUAM MarHUTHON UHIYKIMU. OnpeaenuTs paboTy,
COBEpLIAEMYIO CHJIaMU T10JIsI IPU MEAJIEHHOM IIOBOPOTE KOHTYpa OKOJIO OCH, JIEJKAIIEH B MJIOCKOCTU
KOHTYpa, Ha yroi o = 30°.
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469. TIpoBoIoYHbIH KOHTYp muomansio S = 500 cm? u conporuBieHneM R = 0,1 OM paBHOMEPHO
BpaniaeTcsi B OHOPOJHOM MarHuTHOM 1osie (B = 0,5 Ti). Ock BpalieHus JISKUT B IMIIOCKOCTH KOJIbLIA
U NIEPIECHIUKYIApHA JTUHUSIM MarHUTHOM MHIYKIUU. OnpeaenuTh MaKCUMaIbHYIO MOIIHOCTD  Pox,
HE00XO0IMMYIO ISl BpALIeHUs KOHTYpa C YII0BOM ckopocThio ® = 50 paz/c.

479. VcTo4HMK TOKA 3aMKHYJIM Ha KaTyIIKy conpoTuBieHueM R =10 OM W MHIYKTUBHOCTBIO L =
0,2 I'n. Yepes kakoe BpeMs cujia Toka B 1enu Jocturuet 50% mMakCUMallbHOTO 3HAUSHUS?
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Kontponbnas padota Ne 5.
Bapuanrt 0.

1. YcranoBka aiis HaOmroneHus kojer] HproToHa ocBemaeTcss HopMaabHO MagaroiM MOHOXPOMATH-
yeckuM cBeToM (A = 590 uMm). Pagnyc KpuBHU3HBI R JIMH3BI paBEH 5 CM. ONPEIESITUTh TOJIIIUHY d3 BO3-
TYITHOTO MMPOMEKYTKA B TOM MECTE, T/Ie B OTPAKCHHOM CBETE HAOIIOAAeTCS TPEThE CBETIIOE KOJIBIIO.
2. PaccrostHue Mexay mrpuxamu AudpakiiuoHHON pemeTkn d = 4 MkMm. Ha pemeTky mamaer HOp-
MaJbHO CBET C JIUHON BONHBI A = 0,58 MkM. MakcumMyMm Kakoro HawmOOJBIIEro MopsaKa JaeT dTa
peuerka?
3. Ilyuok cBeTa majaeT Ha IUIOCKOIMAPAUIENbHYIO CTEKIISIHHYIO TUIACTUHY, HYDXKHSSL TOBEPXHOCTh KO-
TOpOil HaxoauTcs B Boze. [Ipu kakoMm yriie najieHus g CBET, OTPAKEHHBIN OT IPaHMIIbI CTEKIIO — BOJIA,
OyJeT MaKCUMAaIIbHO TMOJISIpU30BaH?
4. PensaTUBUCTCKUN MPOTOH 00J1a7a)l KWHETUYECKOW YHEPTrUei, paBHON SHEPTUH TTOKOS. OTPEICTUTh,
BO CKOJIBKO Pa3 BO3pPACTET €ro KMHETHUECKasi SHEPTHsl, €CIIM €ro UMIYJIbC YBETUUYHUTCS B 1 = 2 pasa.
5. CpenHsia SHepreTHyeckas CBETUMOCTh R mosepxHocTH 3emin pasHa 0,54 JIx/(cm* muH). Kakosa
JOJKHA OBITH TemrmepaTypa 7 MOBEpXHOCTH 3eMIIH, €CIH YCIOBHO CUMTATh, YTO OHA HM3JIy4aeT Kak
cepoe Teno ¢ kodpdurmentom uepHoTh at=0,25?
6. Ha IMHKOBYIO IUIACTMHY HaIpaBJIEH MOHOXPOMAaTHUYECKUN Iy4OK cBeTa. DOTOTOK MPEKPALAETCS
MM 3ajiep>kuBaroiei paznoctu norernuanos U = 1,5 B. OnpenenuTs IIMHY BOJHBI A CBETa, MMaJato-
HIET0 Ha IUIACTUHY.
7. OnpeAeuTh UMITYJIBC pe IJCKTPOHA OTAAUH, €Ciii PoToH ¢ sHepruei €1 = 1,53 MaB B pesynbrarte
paccesHuSI HA CBOOOHOM 3JICKTPOHE MOTEPSIT 3 CBOCH SHEPIrUU.
8. ToueuyHbI1 ICTOYHUK MOHOXPOMATHYECKOTO (A = 1 HM) U3ITy4eHHS] HAXOUTCS B LIEHTpe chepuye-
CKOM 3auepHeHHOH K00kl panguycoM R = 10 cM. OnpenenuTs CBETOBOE JIaBJICHUE p, IPOU3BOIMMOE
Ha BHYTPEHHIOIO TIOBEPXHOCTH KOJIOBI, €CJIM MOIITHOCTh UCTOYHMKA P = 1 kBT.
KonTtponpnas padora Ne 5.

Bapuanr 1.
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1. Mexay CTeKISIHHOM IMIACTUHKOM M JIeJKAIllel Ha HEW MIIOCKOBBIMYKJION JIMH30M HaXOUTCS KU1~
KocTb. HaliTh rmokasaTens NpesoMIICHHs JKUIKOCTH, €CIIU PaJuyC 73 TPEThEro TEMHOr0 Kosbla Hbro-
TOHA TIPH HAOJIO/ICHUN B OTPAXKEHHOM CBETE ¢ JUTMHOU BOJIHBI A = 0,6 MkM paBeH 0,82 mm. Pammyc
KPUBU3HBI JIUH3BI R = 0,5 M.

2. Kakoe HaumeHbI1€€ YUCI0 Npin LITPUXOB JOJDKHA COIEPKATh TUPPAKIIMOHHAS pellIeTKa, YTOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO OBLIIO BUIETH Pa3AeibHO JIBE KEIThIC TUHUU HATPUS C JUTHHAMUA
BOTH A1 = 589,0 aM m A2 = 589,6 um ? KaxoBa jymmHa £ TakoW PeIIeTKH, €CIIM MOCTOsIHHAS PEIICTKH
d =15 mxm?

3. [InacTuHKY KBapiia TOJIMMHON d =2 MM TOMECTUIIN MEXAY NapajuieIbHBIMU HUKOJISIMHU, B pe-
3yJIbTaTe YEro MIOCKOCTh MOJSPU3ALMH MOHOXPOMAaTHYECKOTO CBETA IOBEPHYJIAch Ha yroi ¢ =53°.
Kaxkoif HauMeHBbITIeH TONIIUHBI dinin CIIETYET B3SITh IJIACTHHKY, YTOOBI TIOJIE 3PSHHUS MOJISIPUMETPA
CTaJI0 COBEPIIEHHO TEMHBIM?

4. Yacrtuna ABIKETCSI CO CKOPOCTBIO 0 = ¢/3, THe ¢ — CKOpPOCTh CBeTa B BakyyMme. Kakyro moito
SHEPTUU MOKOS COCTABIISET KHHETHUECKAas SHEprus?

5. BBIYHCIUTD UCTHHHYIO TeMnepaTypy 7 BoJIb(PpaMOBOil pacKaJleHHOMU JIGHTHI, €CIH palualiiOHHON
MUPOMETP MOKa3bIBaeT TeMneparypy Tpax = 2,5 kK. IIpuHATH, 4TO MoriomaTenbHas CioCOOHOCTh
JUIs BoNb()paMa He 3aBUCUT OT YaCTOTHI M3JIyueHust U paBHa  aj = 0,35.

6. Kpacnas rpanuna ¢potosaddexra mis mukina 4o =310 aM. Onpeaenuth MaKCUMaIbHYIO0 KHHETHYC-
CKYIO DHEPTHIO Tmax (POTOITEKTPOHOB B DNIEKTPOH-BOJIBTAX, €CIIM HA IMHK MAJaeT CBET C ITTMHOU
BOJIHBI A = 200 HM.

7. ®oton npu > dexte Komnrona Ha cBOOOTHOM 37EKTpOHE OB paccesH Ha yroa J =n/2. Onpee-
JUTH UMITYITC p ( B MdB/c)?, mproGpeTeHHbli 2IeKTPOHOM, €CIIM YHEPTHs (hOTOHA 70 PACCETHHUS
onuta €1 = 1,02 M»B.

2 IMbB/c — eqMHULIA UMITYJIbCA:
1,60x107"3 e

1 MsB/c = 3
3x10°m/c

=533x% 102252 m/c

KonTpoasnas padora Ne 5.
Bapuanr 2.

1. Ha TOHKYIO IUIEHKY B HAaIlpaBJIC€HUU HOPMAJIU K €€ MMOBEPXHOCTHU IaJa€T MOHOXpOMAaTHYe-
CKHi CBET ¢ 1iuHOM BOJHBI A = 500 HM. OTpaX€HHBIN OT HEee CBET MaKCUMAaIbHO YCHUJICH
BCJIEZICTBUE MHTEPPEPEHIINH.

2. KonTtpoabHasi padora Ne 5.

Bapuanr 3.
1. Paccrosinue L oT mieneit 10 s3kpana B onbite FOHra paBHo 1 M. OnpeaenuTs pacCTOSHUE MEXKITY
IIEJISIMH, €CITU Ha oTpe3ke AuHol £ = 1 cM ykiagsiBaetcs N =10 TeMHBIX HHTepPEPEHIIMOHHBIX MO-
noc. Jlimaa BomHBI A = 0,7 MKM.
2. Ha nudpakimoHHyI0 penieTky nagaet HopMajabHO MapauIeNbHBIN MydoK 0enoro ceeta. CIeKTphI
TPETHETO U YETBEPTOTO MOPSIAKA YACTUUHO HAKIIAIBIBAIOTCS APYT Ha Ipyra. Ha kakyro JIMHY BOJIHBI
B CIIEKTPE YETBEPTOTO MOPSAKA HaKIaAbIBaeTcs rpanuia (A = 780 HM) CeKTpa TPEThero nopsiaka?
3. KBapiieBy1o MIaCTUHKY MOMECTHIIN MEKIY CKPEIICHHBIMU HUKOJISIMU. [Ipy Kakoii HAaMMEHbIIIEe
TONIINHE dmit KBAPIIEBOM IIACTUHEI TOJIE 3pEHUS MEX1y HUKOJISIMU OYAeT MaKCHMAIIbHO IMPOCBET-
neno? [locrosiHHAs BpaleHus o KBapiia paBHa 27 rpaj/ MM.
4. ITpu kakoit ckopocTH B (B ZOJISIX CKOPOCTH CBETA) PEIATHUBUCTCKAs Macca JIFo0O0i YacTHUIIbI Bellle-
cTBa B 11 = 3 pasa 00JbIlIe MacChl TOKOS?
5. Temnepatypa abcomotHo yepHoro tena T =2 kK. Onpenenuts ATUHY BOJTHBI Am, HA KOTOPYIO
MPUXOJIUTCS MAKCUMYM SHEPTUU U3TYUYEHUS, U CIIEKTPAIbHYIO TUIOTHOCTh YHEPreTUYECKOI CBETUMO-
CTHU (M37Ty4aTeIbHOCTH )(17,T)max AJI 3TOM AJIMHBI BOJIHBI.
6. ®otoH ¢ sHeprueit € = 10 3B mamaer Ha cepeOpsHYIO MIIACTUHY | BBI3BIBAET hoTodrhdekt. Omnpe-
JEUTh UMITYIILC p, TIOTyYEHHBIH IJIACTUHOM, €CITU MPUHSTh, YTO HAMPABJICHUS JBUXKEHH (OTOHA U
(G OTO3IEKTPOHA JISIKAT HA OJTHON TIPSIMOM, MEPIICHINKYIISIPHOU MMOBEPXHOCTH IIACTHH.
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8. OmpenenuTh SHEPreTHUECKYI0 OCBEIIEHHOCTh (00JY4eHHOCTD) e 3epKaIbHOM MOBEPXHOCTH, €CITH
JaBJICHUE p, IPOU3BOANMOE H3ilydeHueM, paBHo 40 mxlIla. M3nydeHne nagaer HOpManbHO K MOBEPX-
HOCTHU.

Kontponbnas padota Ne 5.
Bapuanr 4.

1.Ha cTexnsHHYIO IIJIACTUHY MOJIOXKEHA BBIIYKJION CTOPOHOMN IJIOCKOBBINYKJast J1uH3a. CBepxy
JWH3a OCBEIIEHA MOHOXPOMATHYECKHM CBETOM JIWHOW BOJHBI A=500 BHM. Halitu panmyc
RnvH3bI, €ciu paguyc 4ETBEPTOr0, TEMHOTO KOJiblla HbI0TOHA B OTpak€HHOM CBETE 4= 2 MM.
2.Ha nudpakiimoHHYIO pemeTky, coaepxkaiyro 7 = 600 mTpruxoB Ha MIJTUMETP, a1aeT HOPMAJIbHO
Oenpiii cBeT. CHEKTp MPOSHUPYETCs] TOMEIICHHONW BOJM3K PelIeTKH JIMH30M Ha dKpaH. OnpenenuThb
JUIMHY { cIieKTpa MepBOro MopsAaKa Ha SKpaHe, €CJIM PacCTOSHUE OT JIMH3bI 10 3kpaHa L=1,2m. I'pa-
HUIBl BUIUMOTO CIIeKTpa: Agp= 780 HM, Ay = 400 HM.

3. llpu mpoxoxaeHHUH cBeTa uepe3 TpyOky mmHOU {1 = 20 cM, coaeprkKallylo pacTBOp
caxapa koHueHtpauued Ci1= 10%, MIOCKOCTh NOJSIPU3ALUN CBETA MOBEPHYJIACh HA YrOJl O]
= 13,3°. B apyrom pactBope caxapa, HaJUTOM B TpyOKy JiauHOM {2=15 cM, MJIOCKOCTb
MOJISIPU3alMKU TOBEPHYIACh HA Yrodl @2 = 5,2°.0npenenuTh KOHIEeHTpanu C> BTOPOTO pacTBOpa.
4. OnpenenuTh OTHOIIEHUE PENATUBUCTCKOTO UMIYJIbCA P-3JIEKTPOHA C KUHETUUECKON dHeprueil 77
=153 K KOMIITOHOBCKOMY UMITYJIbCY MoC DJIEKTPOHA.

5. Onpenenuts TeMreparypy 7' v SHEPreTUYECKYI0 CBETUMOCTh (M3y4aTeIbHOCTh) R.a0COMIOTHO
YEpPHOTOo TeJa, €CIM MAaKCUMYM SHEPTUU U3ITYYeHUSI TPUXOJUTCS HA JJIUHY BOJIHBI A,= 600 HM.

6. Ha doTosanemMeHT ¢ KaToa0M U3 IUTHA MajaeT CBET ¢ ANuHON BOMHBI A=200 M. HaliTu
HaWMEHbIIEE 3HAYCHUE 3a/ePKUBAOIIEH PA3HOCTU NOTEHUHUATIOB Upin , KOTOPYIO HYXXHO TIpHU-
JOXUTh K (OTOIIEMEHTY, UYTOOBI MPEKPaTUTh (POTOTOK.

7. OnpenenuTh  MaKCUMajdbHOE€  W3MEHEHUE  JJIMHBI BOJHBI (AA)max IPU  KOMITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX AJIEKTPOHAX M CBOOOJHBIX MPOTOHAX.

7. Kakas nonst sHepruu ¢poroHa npuxoaurcs npu 3¢dexre Komnrona Ha 31€KTpOH 0Tauu, €CIU
paccesiHEe OTOHA MPOUCXOTUT HA yrou ¢ = /2?7 Dueprus porona no paccesaus €1 = 0,51 MaB.
8. Ompenenutb KO3(PPUIIMEHT OTPAKEHUS P TOBEPXHOCTHU, €CITHM MPU SHEPTETUUECKOU OCBEIIEHHO-
ctu E. = 120 Bt/M? naBienHue p cBeTa Ha Hee oka3zayiochk paBHbIM 0,5 mklIa.

OnpeaenuTs MUHUMAIIBHYIO TOJIIUHY dmin IIJIEHKH, €CIIM MI0Ka3aTeNb IPEJIOMIICHUS MaTepyuasa
mieHku n = 1,4,

2. Ha noBepXHOCTh JU(PPAaKIUOHHON PEMIETKH HOPMAJILHO K €€ IIOBEPXHOCTH MaJaeT MOHOXPOMaTH-
yeckuii cBeT. [locrostnHas nudpakionHoN pemeTku B 7 = 4,6 pa3a GoJbIlIe IITMHBI CBETOBOM
BoJIHBL. HaiiT obmee uncno M nupakiMOHHBIX MAKCUMYMOB, KOTOPbIE TEOPETHUECKU MOXKHO
HAOJI0/IaTh B IAaHHOM CITy4ae.

3. IapannenbHbli My4OK CBETA MEPEXOAUT U3 IIIUILEPHUHA B CTEKIIO TaK, YTO MYYOK, OTPAXKEHHBIN OT
IPaHULBI pa3JieNa ITUX CPell, OKa3bIBAETCA MAKCUMAJILHO MOJISIpU30BaHHBIM. OnpenenuTh yroiu y
MEXy NaJaI0IUM U NIPEJIOMIICHHBIM ITyYKaMHU.

4. IlpotoH ¢ kuHeTHueckoil 3ueprueii 7 = 3 ['3B npu TopMOKEHUHN NOTEPSUT TPETh ATON IHEPTHUH.
Onpenenuts, BO CKOJIBKO pa3 H3MEHWICS PEIIATUBUCTCKUNA UMITYJIBC (i-4aCTHILIBL.

5. UYepnoe teno umeet temmeparypy 71 = 500 K. KakoBa 6yner temneparypa 7> Tena, eciiu B pe-
3yJIbTaTe HArpEBaHUs MOTOK U3Iy4EHUS YBEIIMUUTCA B 11 = 5 pas?

6. Ha moBepXHOCTb KajMs MajaeT CBET C JUIMHOM BONMHBI A = 150 HM. OnpeenuTs MaKCUMaIIbHYIO
KUHETHUYECKYIO SHEPTHIO Tmax POTOIIEKTPOHOB.
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8. JlaBmeHue cBeTa, MPOU3BOJAMMOE Ha 3€PKAIBHYIONOBEPXHOCTh, p = 5 Mmlla. Onpenenuts
KOHIICHTPAIUIO 779 POTOHOB BOJIHM3U MOBEPXHOCTH, €CJIU JJIMHA BOJHBI CBETA, MAIAIOIIETO Ha TO-
BEPXHOCTh, A = 0,5 MKM.
Konrponsnast padora Ne 6.
Bapuant 0.

1. HeBo30y»XaeHHBIN aTOM BOJOpOAA MOTJIONIAET KBAHT M3IYUYEHUsS C JUIMHOW BOJHBI A = 102,6 HM.
Brrancnute, mone3ysce Teopueit bopa, paanyc » 31eKTpoHHOH OpOUTHI BO30YKIEHHOTO aTOMa BOJO-
poxa.

2. Beruncauth Haubosee BEpOATHYIO 1eOpOilNIeBCKYIO JUIMHY BOJHBI A MOJIEKYIT a30Ta, COAEPKAIIUXCS
B BO3/yX€ pU KOMHATHOW TeEMIIEpaType.

3. OLEeHNUTh C MOMOLIBI0 COOTHOLIEHUS HEOIIPEAEIIEHHOCTE MUHUMAJIBHYI0 KHHETUYECKYIO SHEPTHIO
3IIEKTPOHA, JBIKYILEToCs BHYTpH cepsl pagumycoM R = 0,05 Hm.

4. Yactuia HaxoauTcs B OECKOHEYHO TIIyOOKOM, OJIHOMEPHOM, MPSMOYTOJbHOM NMOTEHLHAIbHOM
suke. Halit oTHOweHne pa3HOCTH AEnn+1 COCEIHUX SHEPreTUUYECKUX YPOBHEW K aHepruu E, ya-
CTHUIIBI B TpexX ciydasx: 1) n=2; 2n=15; 3)n— .

5. Haittn nepuon nostypacnana 7', paiMOaKTUBHOTO U30TOIIA, €CJIM €70 aKTUBHOCTD 3@ BpeMs t=
10 cyr ymenpmmnach Ha 24 % 1o CpaBHEHMIO C IEPBOHAYAIBLHOM.

6. OnpeAenuTb KOJTUYECTBO TEIUIOTHI (J, BBIACISIONMICHCS MPU paciaie paoHa aKTUBHOCTbIO A = 3,7 -
10'° Bk 3a Bpems ¢ = 20 Mun. KuneTndeckas >Heprus 7 BbUIETAIOIIEH N3 pajoHa g-4aCTHIBI PaBHA
5,5 MaB.

7. Onpenenuth TEII0Ty (), HEOOXOAUMYIO ISl HarpeBaHUs KpUcTayuia Kaimus maccoit m = 200 r ot
temneparypsl 71 = 4 K no temneparypel 72 = 5 K. IIpuHATH XapakTepUCTUUECKYIO TEMIIEPATYPY
Hebas nis kammst Op = 100 K u cunrtate ycnoBue 7<<®p BBITIOTHEHHBIM.

8. OnpenenuTs J0II0 CBOOOTHBIX AJIEKTPOHOB B MeTIie npH Temreparype 7 = 0 K, sHepruu ¢ KOTOpbIX
3aKJII0OYEHBI B UHTEPBAJIC 3HAYEHHUH OT Y2 Emax 0  Emax-

Kontponbnas padota Ne 6.
Bapmuanr 1.

1. Beruncnuts o Teopun bopa paguyc », BTOpOH CTallMOHAPHOI OPOUTHI U CKOPOCTh 2 BIEKTPOHA

Ha 3TOU opOUTE ISt aTOMa BOJOPO/IA.

2. Onpenenuts sHEpru0 A7, KOTOPYIO HEOOXOAMMO JTOMOJHHUTEIBHO COOOIIUTH AJIEKTPOHY, YTOOBI
ero Je0poiieBcKas JTMHA BOJTHBI yMeHbIIHIach oT A1 =0,2 MM g0 A =0,1 HM.

3. Mcnonb3ysi COOTHOIICHUE HEOIPEACICHHOCTEH, OIICHUTh HAaMMEHbBIIIee OMMOKH Av B ompezerie-
HUU CKOPOCTH 3JIEKTPOHA U MPOTOHA, €CIIM KOOPAUHATHI IIEHTPA MAcC ATHX YaCTHI] MOTYT OBITh yCTa-
HOBJIEHBI C HEOIIPEIEIEHHOCTRIO 1 MKM.

4. DNEKTPOH HAXOIUTCS B OECKOHEYHO TITyOOKOM, OJJHOMEPHOM, MPSMOYT'OJLHOM MOTEHIIMATIHLHOM
simuke mupuHor £ = 0,1 aM. OnpeaenuTs B 3JIEKTPOH-BOJIbTaX HAUMEHBIIYIO PA3HOCTh YHEPTeTHYE-
CKHUX YPOBHEM 3JIEKTPOHA.

5. Onpenenutsp, Kakas 10Ji1 paJuOaKTUBHOTO U30TOIA 28295146 pacnazsaercsi B TEYEHUE BPEMEHHU [ = 6
CyT.
6. Maccam =11 ypana 23 U B paBHOBECHHU C IPOAYKTAMM €0 pacnaja BbIIEIAET MOLIHOCTE P =
1,07 - 107 Br. Haiitu MosapHY0 TermnoTy Om, BHIEISIEMYIO YPAHOM 3a CPETHEE BPEMS )KH3HH T aTo-
MOB ypaHa.
7. BeuucnuTh XapakTepucTudeckyto temneparypy Op Jlebas amns xenesa, eciau npu remmneparype 7'
=20 K monsipHas TermoeMKocTs xene3a Cm = 0,226 JIx/K-monb. YenoBue  7<<Op cUUTATh BBINOJ-
HEHHBIM.
8. 'epmanueBbIil KpUCTaLl, IMpUHA AE 3anpenieHHoN 30HbI B KOTOpoM paBHa 0,72 3B, HarpeBaiot oT
temneparypsl ¢1 = 0° C no remnepatypsl £2 = 15° C. Bo ckosbko pa3 BO3pacTeT €ro yaenbHas poBo-
IUMOCTE?

Konrponsnast padora Ne 6.

40



Bapuanrt 2.

1. Beruucnuth 1o Teopun bopa nepuon 7' BpalieHus 3JIEKTPOHA B aTOME BOJIOPO/1a, HAXOASIIErocs B
BO30YKJICHHOM COCTOSIHIH, OIIPEIEISIEMOM TTIaBHBIM KBAHTOBBIM YHCIIOM

n=>2.

2. Ha ckonbKO MO OTHOIICHHIO K KOMHATHON JOJDKHA M3MEHUTHCS TEMIepaTypa UICaIbHOTO rasa,
4yTOOBI eOpoiiyieBCcKas JUIMHA BOJIHBI A €ro MoJeKysl yMeHblniach Ha 20 %?

3. KaKoBa JI0JDKHA OBITh KHHETUYECKasi SJHEPTHsl 7 IPOTOHA B MOHODHEPTE€THUECKOM ITyYKe, UCIIOB3Y-
€MOTO /I HCCIIEOBAHMS CTPYKTYpHI C TMHEHHBIMHU pasMepamu £ =~ 1073 em?

4. YacTtuia B 6€CKOHEYHO ITyOOKOM, OTHOMEPHOM MPSIMOYTOJIbHOM MTOTEHIIMATEHOM SIIHUKE IUPUHON
{ HaxonuTCs B BO3OYKIeHHOM cocTosiHuM (1 = 3). OmpenenuTs, B KAKUX TOYKax HHTepBaia 0 <x<{
IUIOTHOCTh BEPOSTHOCTH HAaXOKICHUS YACTHUIIBI UMEET MaKCUMAaJIbHOE 1 MUHUMAJIbHOE 3HAYCHHUS.

5. AxktuBHOCTH A HEKOTOporo u3oromna 3a Bpems ¢ = 10 cyr ymenpmmiach Ha 20 %. Onpenenursb
nepuoj noiypacnana 7', 3TOro U30Toma.

6. OnpeaenuTh SHEPTUI0, HEOOXOAUMYIO IS pa3felieHus siapa 2ONe Ha [IBE 0-4aCTHIBI U SAJIPO 2c,
DHepruM CBS3U Ha OJMH HYKIOH B saapax *°Ne, “He u '2C paBHsl cootBeTcTBeHHO 8,03; 7,07 1 7,68
M>5B.

7. Cucrema, coctosmas u3 N = 10?° TpexMepHBIX KBAHTOBBIX OCIHIIIATOPOB, HAXOAUTCS TIPH TEMITe-
parype T = Ok (O =250 K). Onpenenuts SHEpTuto £ CUCTEMBI.

8. IIpu HarpeBaHUM KPEMHHUEBOTO KpHUCTaJIa OT Temmepatypsl t1 = 0° mo Temmnepatypsl ©, = 10° C
€ro yjenbHas MPOBOJUMOCTH Bo3pacTaeT B 2,28 paza. [lo mpuBeAeHHBIM JaHHBIM OMPEICIUThH IIIH-
puny AE 3amnpeneHHol 30Hbl KpUCTallIa KPEMHHUSL.

Kontponbnas padota Ne 6.
Bapuanr 3.

1. OnpenenuTh U3MEeHEHHE SHEPTruu AESIEKTpOHA B aTOME BOAOPOAA MPU U3TYyISHUH aTOMOM (DOTOHA
¢ yacToToitv =6,28 - 10T,

2. IMapannenpHbIN My90K MOHOIHEPTETHYECKHUX SJICKTPOHOB MaaeT HOPMaIbHO Ha Auadparmy B BUIE
Y3KOH NMPSIMOYTOJIbHOM 1eJH, IpUHAa KOTOpoit oo = 0,06 MM. OnipeAeINTh CKOPOCTh ITUX JIEKTPOHOB,
€CJIM U3BECTHO, UTO Ha SKpPaHe, OTCTOALLEM OT 1SN Ha paccTossHuu £ = 40 MM, IIMpHUHA LIEHTPAJIILHOTO
TU(PpaKIIMOHHOTO MakcuMyMa b = 10 MKM.

3. Hcnonb3ysi COOTHOLIEHUE HEOMpPENeICHHOCTEH, OLEHUTh IIUPUHY [OHOMEPHOTO TMOTECHIIHU-
aJBHOTO SIIMKA, B KOTOPOM MHHUMAJIbHAs SHEPIrUs AJIEKTpoHA FEmin= 103B.

4. B npsAAMOYTOJbHON MOTEHIHAIBHON sIME IUPUHOM £ C aOCOTIOTHO HEIPOHUIIAEMBIMU CTEHKAMHU
(0<x<0) HaxoauTCAd YacTUIla B OCHOBHOM COCTOSIHMH. HaliTu BEepOSTHOCTH WMECTOHOXOXICHHS
9TOH "YacTUIbl B oomactu Vi £ <x<¥% {.

5. OnpenenutbMaccy m M30TOHA 1317, HMEIOIIEro akTUBHOCTHL A = 37 I'bk.

6. B omHOM akTe meneHus aapa ypana 23U ocBobosxkmaercs sHeprus 200 M»aB. Omnpenenuts:1)
SHEPTHIO, BBIJCISIONIYIOCS TIPH pacmajie BCeX sIep dTOTO M30TOoMa ypaHa wmaccod m =1 kr; 2)
Maccy KaMEHHOTO YIUIA C YJAeJIbHOW TenjaoToi cropanus ¢ = 29,3 MJDx/Kr, 5KBUBaJIECHTHYIO
B TEIUIOBOM OTHOIIEHNH 1 Kr ypana 23°U.

7. Mennsiii obpaszeny maccoit m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenuts
TeIuIoTy O, HEOOXOAUMYIO IJIsE HarpeBaHUsA oOpas3na go remnepatypsl 7>= 20 K. MoxHo
IIPUHATH XapaKTEPUCTUUECKYIO Temuepatypy ®p ans meau paBHoi 300 K, a ycmosue T
<<@pCUUTATh BBHIIIOJHECHHBIM.

8. p-n-mepexo HaxonuTcst moxa oopatHeiM HanpsikeHueMm U= 0,1 B. Ero conpoTuBnenue R;=
692 Om. KakoBo conpoTuBiieHHE Rrmiepexoia mpu NPAMOM HaTPSKEHAU?

Kontponbnas padota Ne 6.
Bapuanr 4.
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1. Bo ckoibKo pa3 u3MeHuTcs nepuosi 7 BpalieHHe JIeKTPOHa B aTOME BOJIOPOAA, €CIIU NP Iepexoie
B HEBO30YKIEHHOE COCTOSIHUE aTOM M3Iy4iil (POTOH C ATMHOM BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAYCHUSAX KMHETHUYECKOUN dHEPruu 1 AJEKTpOHA OMHMOKA B ONpeAeICHUH JeOpOMIeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKON popmyre He npesbimaet 10%?

3. Anpda-dyacTuma HaxXOIUTCSA BOECKOHEYHO r1yOOKOM, OTHOMEPHOM, MPSMOYTOJbHOM I10-
TEHIUAJILHOM silIuKe. Vcnoib3yss COOTHOLIEHUE HEOMPEAEIEHHOCTEH, OLEHUTh MUPUHY {
SIIMUKA, €CJU U3BECTHO, YTO MUHUMAJbHAs YHEPTUS 0-4ACTULBI Emin = 8§ M3B.

4 Yactuiia B OECKOHEYHO TITyOOKOM, OJJHOMEPHOM, IPSIMOYTOIHFHOM MOTCHIIMATEHOM SIIIUKE HAXO0-
JTUTCSl B OCHOBHOM cocTosiHMM. KakoBa  BepOsSTHOCTh W OOHApy»XEHHsI YacTHUIbl B KpailHell uer-
BEPTH sIIuKa?

5. HaliTn CpeHIOI0 NPOJOJKMTEIBHOCTD XKU3HH T aTOMa PaJMO0aKTUBHOI0 M30TONa KoOanbTa §

Co.

6. MomHocTh P nBurarenss aToMHOTO cyaHa coctaBigeT 15 Mar, ero KIIJ[ panen 30%. Omnpe-
JETUTh MECSYHBIA PAcXO/d SIEPHOTO TOPIOYEro MpH padoTe 3TOTO ABUTATENS.

7. Vcrionb3ysi KBAHTOBYIO TCOPHIO TETJIOEMKOCTH DWHINTEHHA, ONPEASTUTh KOdPPUIimeHT
YIIPYTOCTH 3 CBSI3WM aTOMOB B KpHCTale amtoMuHusA. [lpuHSTH 108 amoMuHus O =
300 K.

8. MeTaibl IUTUHA U [IUHK NIPUBOJAT B COMPUKOCHOBEHHUE APYT C APYroM npu temneparype T =
OK. Ha ckoJIbKO U3MEHUTCSI KOHIIEHTpAIUs 3JIEKTPOHOB MPOBOAMMOCTH B IMHKE? Kakol u3 3Tux
METaJIOB OyJ1eT UMeTh 0oJiee BHICOKUI MOTEeHIMAN?

Konrponsnast padora Ne 6.
Bapuant 2.

1. Beruncnute 1o Teopun bopa nepuon 7' BpallleHus 3J€KTpOHA B aTOME BOJOPO/1a, HAXOSAIIETOCs B
BO30YXKJICHHOM COCTOSIHIH, OIIPEIEISIEMOM TTIaBHBIM KBAHTOBBIM YHCIIOM

n=>2.

2. Ha cKkoJbKO 1O OTHOILIEHHUIO K KOMHATHOM J0KHA U3MEHUTHCS TEMIIEpaTypa UealbHOro ras3a,
4yTOOBI eOpoiiyieBCcKas JUIMHA BOJIHBI A €ro MoJieKysl yMeHblniaach Ha 20 %?

3. KaKoBa JJOJHKHA OBITH KMHETHYeCKas S3Heprus 1 MPOTOHA B MOHOYHEPTeTUIECKOM ITyUYKe, UCTIONb-
3yeMOTO0 JUIsl HCCIEN0BAHNS CTPYKTYpBI C TMHEHHBIMHU pasmepamu £ ~ 10 cm?

4. Yactuna B 6€CKOHEYHO TITyOOKOM, OJHOMEPHOM MPSIMOYTOJIBHOM TOTEHIIMATBHOM SIIIUKE IHUPH-
HOU ¢ HaXOUTCsI B BO30YKIEHHOM cocTosiHUM (1 = 3). OnpenenuTs, B KAKUX TOUKax nHTepBaia 0
<x<{ MJIOTHOCTb BEPOATHOCTU HAXOKJICHUS YACTUIbI UMEET MAKCUMAJIbHOE 1 MUHUMAJIbHOE 3Haye-
HUSL.

5. AxTuBHOCTH A HEKOTOpoOro nzoromna 3a Bpems f = 10 cyr ymenbpummiack Ha 20 %. Onpenenuts
nepuoj noiypacnana 7', 3TOro U30ToMA.

6. ONpeennTh SHEPTHIO, HEOOXOMUMYIO IS paszenenus aapa 2’Ne Ha jBe o-9acTuis! U sapo 2C.
DHepruM CBS3U Ha ouH HYKJIOH B siapax ~’Ne, ‘He u '°C paBHbI cootBercTBeHHO 8,03; 7,07 u 7,68
M>5B.

7. Cucrema, coctosimas 13 N = 10?° TpexMepHBIX KBAHTOBBIX OCIMIIATOPOB, HAXOJUTCS TIPU TeMITe-
parype T = Ok (O =250 K). Onpenenuts S3HEpruto £ CUCTEMBI.

8. [Ipu HarpeBaHUM KPEMHUEBOTO KpHUCTaJIa OT TeMIepaTypsl ¢ = 0° 10 TeMrepatrypbl bh=
10° C ero ynenpHast IpoBOJAMMOCTb Bo3pacTaeT B 2,28 paza. Ilo npuBeneHHBIM JaHHBIM ONpE/e-
JUTh MUPUHY AE 3ampeieHHoN 30HbI KPUCTAIIIa KPEMHUS.

Kontponbnas padota Ne 6.
Bapuant 3.
1. OnpenenuTh U3MEHEHHE SHEPTHU AE3IEKTpOHa B aTOME BOJIOPO/1a IPU U3JIy4E€HHH aTOMOM (hOTOHA
¢ yacToToitv =6,28 - 10T,
2. ITapanienbHbIH MTy4OK MOHOYHEPIreTHYECKHUX 3JIEKTPOHOB MaJlaeT HOPMaJIbHO Ha Auadparmy B BUJIE
Y3KOH MPSIMOYTOJIbHOM 1IeJH, IpUHA KOTOpoit oo = 0,06 MM. OnipeAeINTh CKOPOCTh ATUX JIEKTPOHOB,
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€CJIM U3BECTHO, YTO HA SKPaHE, OTCTOSIIEM OT IesIn Ha paccTostHUM £ = 40 MM, IIMpHHA HEHTPAIBHOTO
TP pakInOHHOro Makcumyma b = 10 MKM.

3. Hcnonb3ys COOTHOILICHHE HEOMPEACICHHOCTEH, OICHUTh IUPUHY [OJHOMEPHOTO TOTCHIIH-
aJBHOTO SIIMKA, B KOTOPOM MHHUMAJIbHAs DSHEPIUsl AJIEKTpoHA Emin= 103B.

4.B npsAMOYyroibHOH MOTEHIHAIBHON sIMe IUPUHOHN £ ¢ aOCOTIOTHO HEMPOHULIAEMBIMUA CTECHKaAMHU
(0<x<0) HaxoauTCsAd YacTUIla B OCHOBHOM COCTOSIHMH. HaliTu BEpOSTHOCTH WMECTOHOXOXICHHS
9TOH "YacTUIlbl B ooactu Y4 £ <x<¥% {.

5.0npenenureMaccy m HM30TOHA 3], HMEIOUIEro akTUBHOCTHL A = 37 I'bk.

6.B omHOM akxTe meneHus aapa ypaHa >>°U ocBoboxmaercss sHeprus 200 M»aB. Omnpenenuts:1)
DHEPIHIO, BBIACIAIOLIYIOCS pu pacnane BCEX sanep 3TOrO M30TOIa
ypaHa Maccoi m = 1 KT; 2) Maccy KaMEHHOTO YISt c
yAeNbHON TenaoTo cropanus g = 29,3 MJIX/Kr, S5KBUBAJCHTHYIO B TEIJIOBOM OTHOIICHUH |
Kr ypana 23°U.

7. Mennsiit o6pazen maccod m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenuts
TeT0Ty J, HEOOXOAUMYIO JUIsl HarpeBaHus oOpasna no remneparypsl 72=20 K. MoxHo
NPUHATh XapaKTEPUCTUUYECKYIO TeMrepatypy ®Op nns meau pasHoi 300 K, a ycnosue T
<<@pCUUTATH BHITIOJHEHHBIM.

8. p-n-niepexo HaxoauTCcs o oopaTHeIM HamnpspkeHuneM U= 0,1 B. Ero conpotuBnenue R;=
692 Om. KakoBo conpoTuBieHue Remepexoqa npu NpsMOM HaIpsIKESHAN?

KonrponsHas padora Ne 6.
Bapuanrt 4.

1. Bo ckonbKo pa3 u3MeHuTcs nepuo 7' BpalleHue 1eKTPOHA B aTOME BOJIOPO/Ia, €CIIU IIPH IEpeXoie
B HEBO30YKIEHHOE COCTOSIHUE aTOM M3Iy4iJl (POTOH C ATMHOM BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAYCHUSAX KMHETUYECKOUN dHEPruu 1 AJIEKTpOHA OIMHKMOKA B ONpeAeICHUH NeOpOMIEeBCKO
JUTUHBI BOJIHBI AIIO HEPEISATUBUCTCKOH popmyre He npesbimaet 10%?

3. Anpda-dyacTuma HaxXOIUTCS BOECKOHEYHO r1yOOKOM, OTHOMEPHOM, MPSIMOYTOJbHOM I10-
TEHIUAJILHOM silIuKe. VIcnoib3yss COOTHOLIEHUE HEOMPEAETIEHHOCTEH, OLEHUTh MUPUHY {
SIIMKA, €CJIU U3BECTHO, YTO MUHUMAJbHAs YHEPTUS 0-4ACTULBI Emin = 8§ M3B.

4. Yactunia B OECKOHEYHO TITyOOKOM, OTHOMEPHOM, MIPSMOYT'OJIEHOM MOTEHIIUATHLHOM SIUKE HAXO0-
JTUTCSL B OCHOBHOM cocTosiHMM. KakoBa  BeposSTHOCTH W OOHApy:KEHUsS YacTHUIbl B KpailHell uer-
BEpTH siUKa?

5. HaliTu cCpeHIO0 MPOIOIKUTETBLHOCTD )KU3HU T aTOMa PaAu0aKTUBHOTO H30TOMa KOOanbTa 5

Co.

6. MomHocTh P aBurareiist aToMHoro cyaHa cocrasisier 15 MBt, ero KIIJ[ panen 30%. Onpene-
JUTh MECAYHBIA PACXOJ SIIEPHOTO TOPIOYEro MpU pPaboOTEe ITOro BUraTElIs.

7. Ucnionb3ysi KBAHTOBYIO TEOPHUIO TETJIOEMKOCTH DHWHIITEHHA, ONpeaeuTh KOdPPUIueHT
YIPYrocTH B CBSI3M aTOMOB B KpHUCTaie aaoMuHUA. [lpuHsate i amtomMuHus O =
300 K.

8. MeTayuibl TUTUH U [IUHK TPUBOJST B CONPUKOCHOBEHUE APYT C APYroM Npu temneparype 1’ =
OK. Ha cxoipko M3MEHUTCS KOHLEHTpALMs 3JIEKTPOHOB IPOBOJUMOCTH B MHKe? Kakoil U3 aTux
METaJIOB Oy/IeT UMETh 00JIee BHICOKUMA IMOTEHITHAT.

KontponbHas padota Ne 6.
Bapuanr 5.

1. Ha ckonbko u3MeHu1ach KUHETHYECKasi SHEPTusl 3JIEKTPOHA B aTOME BOJIOPOAA IIPU U3ITYUEHUH aTO-
MoM (OTOHA C JUTMHOM BOJTHBI A = 435 HM?

2. N3 xaTogHo TpyOKu Ha quadparMy ¢ y3KOW IPsSMOYTOJIbHOM MIETBI0 HOPMAJIBHO K IMJIOCKOCTH
nuadparmMbl HapaBiIeH MOTOK MOHOAHCPTeTUUECKUX AIEKTPOHOB. OnpeaeauTs aHOAHOE HaMps-
JKeHue TpyOKH, eCclih U3BECTHO, UTO Ha DKpaHe, OTCTOSAIIEM OT meau Ha pacctosuuu £ = 0,5
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M, IIUPUHA MEHTpaJbHOTO nuppaknuoHHoro makcumyma Ax = 10,0 mxm. [lupuny bmenun
npuHiATh paBHOM 0,10 MM.
3. CpenHee BpeMs KU3HH aTOMa B BO30YKIEHHOM COCTOSTHUH cocTaBnseT A = 108 c.
[Ipu mepexone aTomMa B HOPMaJIbHOE COCTOSIHME MCIycKaeTcs (OTOH, CPEeAHss JUIMHA BOJIHBI
kotoporo paBHa 600 HM. OLIEHUTh MUPUHY AAM3TYy4aeMON CIIEKTPAILHOM JIMHUH, €CITH HE TPOUCXO0-
JUT €€ YUIUPEHUS 332 CUET APYTUX MPOLECCOB.
4. BonmHoBasi (pyHKIMSI, ONMCHIBAIOIIAs TBM)KEHUE AJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIO-
poaa, UMEET BUJ

(p(},.) _ A—r/ao,
rae A - Hekoropas nocrosHHas; A0 - nepBbld 60poBCKUi paauyc. HallTu 1151 OCHOBHOTO COCTO-
SHUS aTOMa BOJIOpOJa HauboJiee BEpOsITHOE pacCTOSHUE JIEKTPOHA OT spa.
5. CueT4uK @-4acTHIl, YCTAaHOBJICHHBIN BOIU3U PaIHOAKTUBHOTO H30TOMA, IPU IEPBOM U3MeEpe-
Hun peructpupoBan N,= 1400 wyacTuip B MHUHYTY, a yepes BpemMsa (= 4 4 -
tonbko N> =400. Onpeaenuts nepuoj noiaypacnana 7, u3ororna.
6. CunTas, uTO B OJJTHOM aKTe jeNeHus sapa ypana >°U  ocBoboxkaaerca sHeprus 200 MpB,
ONpEeNeNIUTh ~ Maccy m  3TOTO  H30TONA, IOJBEPrUIErocs  JEJIEHUI0 IIpU  B3pbIBE
aTOMHOH GOMOBI C TPOTHIOBBIM dKBHBaJIeHTOM 30-10° Kr, eciu TemnoBOi KBUBAJIEHT TPOTUIA
gpaseH 4,19 MJIx/kr.
7. HaliTu OTHOLIEHUE CPEAHEH DHEPIUM  <(Exp> JJUHEWMHOTO OJTHOMEPHOTO OCHMJILUISATOpPA, BBI-
YUCJIIEHHOM MO KBAaHTOBOW TEOPHUHM, K DHEPIUHU (&> TAKOr0 K€ OCHHLISATOPA,
BBIYHCJICHHOM T10 KJIACCUYECKOW TeOpuH. Brruncienne npous3BeCcTy s IBYX Temieparyp: 1)
T=0,10g; 2) T=0Og, rge Op - XapaKTepUCTUUECKasI TeMIleparypa OWHIITEHHA.
8.ComnpoTtuBieHue R; p-n-niepexona, HaXoQerocs noj npsamMeiM HanpsbkenueM U— 1 B, pasuo 10
Owm. OnpenenuTh COMpOTUBICHUE Romepexoa Mpu 00paTHOM HarpsKEHHUH.

Konrponsnast padora Ne 6.
Bapuanr 6.

1. B xakux npezaenax AA TOJDKHA JIEXKaTh JJIMHA BOJH MOHOXPOMAaTHUYECKOTO CBETA, YTOOBI MPH BO3-
OyX/IEeHUU aTOMOB BOAOPOJa KBAHTAMH 3TOT'O CBETA PAaUyC 7, OPOUTHI SJIEKTPOHA YBeIUUuuics B 16
paz?

2. Ilpoton obnamaer kuHeTn4eckou sHeprueii 7 = 1 k3B. OnpeneauTs NOMOJHUTEIBHYIO YHEP-
ruto AT, KOTOpYl0O HE0OXOIUMO €My COOOMIUTH Il TOro, YTOOBI JUIMHA BOJIHBEI Aje bpoiins
YMEHBIINIACh B TPU pa3a.

3. Jlns npuOImkeHHOM OLEHKH MUHUMAJIBHOW SHEPTUH JIEKTPOHA B aTOME BOAOPOAA MOXKHO MPEIIO-
JIO)KUTh, YTO HEOIPENeIEHHOCTh Ar paauyca » 3JeKTPOHHON OpOUTHI U HEONPEAEIEHHOCTh Ap M-
NyJIbCa p 3JEKTPOHA HA TAKOM OpOUTE COOTBETCTBEHHO CBS3aHBI CIEAYIONIUM o0pa3om: Ar = ru
Ap = p. Ucnionp3ys 3TH CBSI3U, a TAKXKE€ COOTHOIICHUE HEOMPEAEICHHOCTEN, HAUTH 3HAYEHHE pa-
Jyca 3JIEKTPOHHOM OpOUTHI, COOTBETCTBYIOLIETO MUHUMAILHON YHEPTHUH 3JICKTPOHA B aTOME BOJIO-
pona.

4. YacTuna HaXxOAUTCS B OCHOBHOM COCTOSIHMU B NMPSAMOYTOJbHOW siMe mupuHoi £ ¢ abco-
JIOTHO HENPOHULAEMBIMH CTEHKAMHU. BO CKOJBKO pa3 OTINYAIOTCS BEPOATHOCTH MECTOHAXOXK-
JICHUS YaCTULBL: ), - KpallHEW TPETU U ), - B KpalHEW 4eTBepTH sAIuKa?

5. BO CKOIBKO pa3 yMEHBUIMTCH aKTUBHOCTh M30TOna 32 P uepes Bpems = 20 cyr?

6. Ilpu nenmenmu supa ypana >°U mop JeHCTBHEM 3aMeJIeHHOTO HEHTPOHA 00pa30BaIChOCKOIKH
¢ MmaccoBbiMM umcnamu M1 =90 wu M>=143. OnpenenuTs 4ncio HEUTPOHOB, BBIIETEBIINX U3
a5ipa B JaHHOM aKkTe jaesieHus. OnpenenuTb SHEPTUI0 U CKOPOCTh KaXKAOTO M3 OCKOJIKOB, €CIM  OHHU
pasiieTaroTcs B MPOTUBOMOJIOKHBIE CTOPOHBI M MX CyMMapHas KuHeTudeckasi sueprust 7 pasia 160
M>5B.

7. 3Has, yto s anmaza Op = 2000 K, BEIUHUCIUTH €ro YACIbHYIO TEMJIOEMKOCTh MPHU TEM-
nepatype 7 = 30 K.

8. Haittu MUHUMATBHYIO SHEPTUIO Winin HEOOXOUMYIO JIJIsi 00pa30BaHU s Maphl JJIEKTPOH — JAbIPKa
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B kpuctajuie CaAs, ecinu ero yzaeinbHas NPOBOAMMOCThH yu3MeHsieTca B 10 pa3 mpu usme-
HeHuu Temnepatypsl oT 20 no 3°C.

Konrponsnast padora Ne 6.
Bapuant 7.

1. B o1HO3apsIHOM HOHE JUTHUS 3JIEKTPOH MEPELIEN C YETBEPTOr0 SHEPIeTHUECKOr0 YPOBHSI HA BTO-
poii. OnpenenuTh ATUHY BOJTHBI A U3JIy4€HHs], UCIYILIEHHOTO HOHOM JIUTHSI.

2. OnpenenuTh AJUHBI BOJH € bpoiisi a-4acTUIbl U MPOTOHA, MPOMIEAIINX OJJUHAKOBYIO YCKO-
pArOLIYyI0 pasHOCTh noTeHuuanos U= 1 kB.

3. MOHOPHEPTreTUYECKU MYYOK AJIEKTPOHOB BBICBEUMBAET B IIEHTPE AKpaHa 3JIEKTPOHHO-Ty4EBOH
Tpy6ku maTHO paguycoM 7= 107 cm. [Tonb3ysch COOTHOIIEHHEM HEONpeeeHHOCTel, HAliTH, BO
CKOJIBKO Pa3 HEONPEAEICHHOCTh AX KOOPANHATHI AJIEKTPOHA HA DKPAaHE B HANIPaBJIECHUH, IEPIEHIU-
KYJISIPHOM OCH TPYOKH, MEHbIIIE pa3Mepa r IsaTHa. JJauHy L3IeKTpOHHO-Ty4eBOM TPYOKHU MPUHSTH paB-
Hoii 0,50 M, a yckopsitoliee 31eKTpoH HanpsbkeHue U— paBHbIM 20 kB.

4. BonHoBas pyHKIIMS, ONKCHIBAIONIAs IBUKEHHE JIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BO-
n0opoaa, HWMEET BHJ

v (’,) — Ae—r/ao’
rae A — HeKoTopas IOCTOSIHHAS; (o — NEepBBIA bopoBckuil paanyc. Hailtu 11 OCHOBHOTO COCTOSIHUS
aToMa BOJIOPO/1a 3HAYEHHE <[> KyJIOHOBCKOW CHJIBI.
5. Ha CKOIBKO NpPOLEHTOB YMEHBIINTCA aKTHUBHOCTb M30TONA Upuaus 92 Ir 3a Bpems ¢ =
15 cyr?
6. Snepnas peakuus *N (a, p) 7O BbI3BaHA a-yacTuIle, 0ONanaBIIEH KHHETHUECKOH YHeprueit T,=
4,2 MbdB. Onpenenuts TemI0Boi 3 QeKT 3Toi peakuu, eciiv IPOTOH, BBUIETEBIINH 10 yrioM ¢
= 60° K HaIIpaBJICHUIO JIBM)KEHHUS O-4aCTUIIbl, IOJYYMJ KHHETHUYECKyro sHepruto 1 =2M»B.
7. Monsipaas TennoemMkocth Crecepedpa nipu temnepatype 7 = 20 K okazanace paBHo# 1,65
JIx/(monb-K). Beluucnuth 1o 3HAYEHUIO TEIUIOEMKOCTH XapaKTePUCTUYECKYIO TeMIepa-
Typy ®Op. YcnoBue T <« @p cUUTATH BHINOJIHEHHBIM.
8. ConpoTusnenue Rikpucramna PbS mpu temmepa Type t1 = 20°C pasno 10* Om. Onpese-
JUTH €T0 CONMPOTHUBIEHUE Ronipu Temneparype 2 = 80°C.
Konrponsnast padora Ne 6.
Bapuanr 8.

1. DneKTpoH B aTOME BOOPO/Aa HAXOIUTCS HA TPEThEM IHEPTETUUECKOM ypoBHE. OnpeenuTh K1He-
TH4eckyro 7, noTeHuuanpHyo 11 u nonnyro £ sHepruto anekTpoHa. OTBET BbIPA3UTh B AIEKTPOH
BOJIbTAX.

2. OnexkTpoH o6namaer kKuHeTHuyeckod sHeprueit 7 = 1,02M»B. Bo ckoiapko pa3 u3sMe-
HUTCS JUIMHA BOJHBI e bpoilnsd, ecnum kuHernueckas d3Heprus 71 2JI€KTpPOHA YMEHbBIIHUTCS
B/BOE?

3. CpenHee BpeMs KH3HH Af aToMa B BO30YKIEHHOM COCTOSIHHM cocTaBiseT okono 107 c. Ilpu
nepexose  aromMa B HOPMalIbHOE  COCTOSIHME  HCIyckKaeTcss  (OTOH, cpemHsiss  JUIMHA
BOJHBI <A> KoToporo paBHa 400 HM. OIEeHUTHh OTHOCUTEIBHYIO MUPUHY AM/AW3ITydaeMOu CIeK-
TpaJIbHOW JIMHUU, €CJIM HE IPOUCXOJUT YILINPEHUS JIMHUY 32 CUET APYTUX MPOLIECCOB.

4. DNEeKTPOH HAXOAUTCA B OECKOHEUHO INIyOOKOM, OJJHOMEPHOM, IPSIMOYTI'OJIbHOM NOTEHIIMAIIEHOM
sIIMKe mupuHoi €. B kakux Touykax B MHTepBane 0<x<{ MIOTHOCTH BEPOSTHOCTU HAXOXKIACHUS
9JIEKTPOHA Ha BTOPOM U TPEThEM PHEPreTHUUECKHX YPOBHSAX OJMHAKOBBI? BBIYMCIUTH MIIOTHOCTH
BEPOATHOCTH JJISl 3THX TOYEK. Pelienne nosicHUTh rpaukom.

5. Onpenenuth uyncio Nsaaep, pacnagaronuxcs B TeYeHue BpemMenu: 1)t = 1 mMuH;

2)t2 =5 cyr, - B pagMoakTHBHOM u3orone gochopa 32 P maccoit m = 1 mr.

6. OnpenenuTh TEIIOBbIC 3PPEKTHI CIESTYIOMUX PEAKIUA:
"Li(p,n)Be u '%0(d,a) “N.
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7. BeruucauTts (1o Jlebaro) yaenbHy0 TEIIOEMKOCTh XJIOPUCTOrO HaTPUs IPU TeMrepaType
T = Op/20. YcnoBue 7 <<®p cuuTaTh BHIIOIHCHHBIM.

8. KakoBo 3HaueHue sHeprun Gepmu €r y 3J1€KTPOHOB MPOBOJAUMOCTH  JIBYXBAJICHTHOW Menu?
Beipasuts 3Hepruro @epmu B JKOYIAX U JJIEKTPOH-BOJIbTAX.

6. Ha meTannmyeckylo mIacTUHY HampaBiI€H MOHOXPOMATUYECKHUM MYy4OK CBETa C YaCTOTOU v =
7,3 - 10" I'n. Kpacnas rpanuna Ao potospdekTa 11 faHHOro MaTepuansa paBHa 560 M. Omnpe-
JEIUTh MAKCUMAJIBHYIO CKOPOCTD Umax(POTOIIEKTPOHOB.

7. ®oton c¢ oHeprueit €1 =0,51 MdB npu paccesHuu HaCBOOOJAHOM 3JIEKTPOHE MOTEPSI
NOJIOBUHY CBo€il sHepruu.OnpeaenuTs yroy paccessHus 4 .

8.Ha 3epkaibHYIO TOBEPXHOCTh IJIOMAABI0 S = 6 cM? MagaeT HOPMalIbHO MOTOK H3nyueHus O, =
0,8 Br. Onpenenuts naBiaeHUE p U CUIIY JaBJIE€HUs F'cBETa HAa ATY MOBEPXHOCTb.

Konrponsnast padora Ne 6.
Bapuant 9.

1. ®oTOH BHIOMBAET U3 aTOMa BOAOPO/Ia, HAXOISAILIETOCS B OCHOBHOM COCTOSIHUU, 3JIEKTPOH C KUHETH-
yeckoit aueprueit 7= 10 3B. Onpenenuts sHEpruio € GoTOHA.

2. Kunetnueckas sHeprus 1 3JIeKTpOHA paBHA YIBOCHHOMY 3HAYCHHIO €r0 YHEPTUH MOKOs (2 moc
). Beraucauts quHy BOHBL A 1e bpoiinst ayist Takoro 3J1eKTpoHa.

3.l puOIMKEHHOM OIEHKW MUHUMAJIBHOM SHEPTHH JICKTPOHA B aTOME BOJIOPOA MOYKHO TIPE/IIO-
JI0KUTH YTO HEONPEIeNeHHOCTh JIr pasuyca 2 3J1eKTpOHHOM OpOUTHI M HEOTIPEETICHHOCTh Ap NMITyJIbCca

p DTIEKTPOHA Ha TaKOH OpOUTE COOTBETCTBEHHO CBS3aHBI CICAYIOIUM 00pa3zoM- Ae ~ 2 u Ap «p.

Hcnonp3ys 3TH CBsI3M, @ TAK)KE COOTHOILLIEHUE HEONPENEIECHHOCTEN, ONIPENEIUTh MUHUMAIbHOE 3Ha-

YEHUE YHEPTUU 1 nuINEKTPOHA B aTOME BOAOPOJA.

4.BonHoBast (yHKIIMS, ONMCHIBAIOIIAs TBUKEHUE HJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJIOPO/1a,
UMEET BUJT

2

w(r) — Ae-r/(w,
rae A — HeKoTopas OCTOSTHHAS; 0o — IEPBbIA bopoBckuil pagnyc. HailTu 111 OCHOBHOTO COCTOSTHUSA
aToMa Bojopoja cpeanee 3HaueHue <[> moreHnuanbHON SHEPTUH.
5.3 Kaxaoro MWUIMOHAa aTOMOB pPaAMOAKTHBHOI'O M30TONA KAXAYIO CEKYHIY pacrnagaercs
200 atromoB. Onpenenuts nepuo nonypacnajga 7' 2 HU30ToIA.
6. OmpeenuTh CKOPOCTH NPOAYKTOB peakuun '°B (n,a)'Li, mpoTekaromeil B pe3yabTaTe B3aHMO-
JEHCTBUS TETIOBBIX HEHTPOHOB € MOKOAIIUMUCH siApaMu Oopa.
7. Beraucnuth o Teopum [lebas TemnoeMkocTh UHMHKA Maccor m= 100 r mpu Temnepartype
T=10 K. TIIpuHaTh 114 IIMHKA XapaKTepucTuyeckyro temneparypy /[lebas ®p =300 K u
cuuTaTth YycCJoBHE 7<<Op BBINOJHECHHBIM.
8. Ilpamoe HanpsbkeHue U,IpUIIOKEHHOE K p-n-nepexoay, paBHo 2 B. Bo ckonbpko pa3s
BO3pacCTET CHJIa TOKA 4epe3 MEPEeXo/, €CIU U3MEHUTh Temnepatypy ot 71= 30

Kpurepuu oneHku:

— 3a MPaBUJILHOE PEIICHNE OHOM 3a/1a4d CTY/ICHT MMOJIy4yaeT JaBa Oasa.

Bropoii cemectp
Bormpocs! k 1 pyOexHOI aTTecTanuu

26. IloctynarenbHOE ABUKECHHE.

27. BpamaTenbHOE IBUKEHUE.

28. 3aKOHBI TUHAMUKH.

29. JlunaMuKa BpaliaTeIbHOTO ABUKEHUS.
30. 3aKOH BCEMUPHOTO TATOTCHUS.

31. Cuibl TpeHus.
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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.
39.
40.
41.

MRS

Pa6oTa. MomtHoCTh. DHEpTHs.

VYciioBUS paBHOBECHUSI HA HAKJIOHHOM IIJIOCKOCTH. Ppryar.
Hedopmarus TBepAOTO TENA.

MexaHuka JXKUIKOCTH U Tasa.

DOMnupudeckue (OMbITHBIC). 3aKOHBI WIEATBHOTO Ta3a.
OCHOBBI KHHETHUYECKOU TEOPUH HI€ATTbHBIX Ta30B.
SIBnenune nepeHoca.

BuyTtpenHsist sHeprus uaealibHOro rasa.

TennoeMkocCTs.

[TepBoe HauanO TEPMOAMHAMUKHY.

Kpyrosoii npouecc (1uxin). Bropoe Hagano TepMoANHAMUKH.

Bompocsr ko 2 py0exHOl aTTecTanuu

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiaa. BzaumoneicTeue 3apsioB.

DnekTpuyeckoe noJie. HanpspkeHHOCTD 3JIEKTPUYECKOTO MOJIA.
Pabora. [ToTeHnnan u HampsiKEHUE.

DIIeKTPOEMKOCTh. [10CKHil KOHIEH CaTOP.

[IpoBOAHUKY U U30JATOPHI (IUATIEKTPUKH) B JIEKTPUUECKOM TOJIE.
Cer”eTosJIeKTPUKH.

[Tbe30amexTpudeckuii 3P QPexT.

Cuita ¥ IJI0THOCTH TOKA.

Tok B MeTannax u criaBax.

Toxk B 2JIEKTpOIUTAX.

Toxk B raszax.

DIIEKTPUYECKUHN TOK B BaKyyMe.

TepMoaneKkTpuyYeCcKUe SIBIACHUS U UX IPUMEHEHHUS.
MarHuTHoOe 1oJie U ero XapakTepUCTUKH.

3akoH AMIiepa.

JlelicTBME MAarHMTHOTO MOJIS1 HAa JIBYOKYIIUICS 3apsia.

Pabora mo mepemenieHnio MPOBOJHUKA C TOKOM B MATHUTHOM IIOJIC.
DnexkTpoMarHuTHast UHAYKIHs. CaMOUHTyKITHS.

MarauTHbIE CBOMCTBA BEILIECTBA.

["apMoHnueckne KoeOaHus.

MexaHnueckrue TapMOHHYECKUE KOJIeOaHusl.

CB0oOOIHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

CBo0oHbIE 3aTyXalOIIKE U BHIHYK/ICHHBIE KOJICOaHUsI.
MexaHuyeckue U 3J1IeKTPOMarHUTHbIE BOJIHBL.
PacnpocTpanenne MexaHMYECKUX BOJIH B YIPYTHX cpefax.
VYpaBuenue Oerymieii BoHbI. Da3oBasi CKOPOCTb.

3BYK.

NHuppa3Byk u yIbTpa3ByK.

DIIEKTPOMArHUTHBIE BOJIHBI.

Tpetuii cemecTp
Bomnpocs k 1 pybexHoii arTecTanuu

OnTuka.

doTomeTpus.

OCHOBBI T€OMETPUYECKOMN ONTHUKHU.
BonHoBbIe CBOMCTBA CBETA.
Wutepdepeniys ceera.

OCHOBHBIE CITOCOOBI MOJIYYCHHA U MPUMCHCHUC DJICKTPOMAriuTHBIX BOJIH.
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Judpakuus ceeta.
B3anmoneincTere 3JIEKTPOMAarHUTHBIX BOJIH C BEILIECTBOM.
ITornomenue caera.
ITonspusanus ceera.
. 3akonsl Maimoca u bprocrepa.
. IBOIHOE J1y4denperoMIICHHE.
. TermoBoe u3mydyenue. 3akon Kupxroda.
. 3akon Credana-bonpimana. 3akon Buna.
. ®opmyna Penes-/{xunca u [1nanka.
. DoTtorpdexr.
. 3akoHBI BHEIIHETO GoTorddeKTa.
. JlaBneHnue cperta.
. I'mnoresa ne bporns.

. KopryckynspHo-BOTHOBOH Ayanu3m 3J€KTPOMAarHUTHOTO U3TYyYEHHS M YaCTHI] BEIIECTBA.

. Ilpunnun HeomnpenenenHocTH I eizenOepra.
. BomnoBas ¢pynkims.
. YpasHenue lllpenunrapa.

Bomnpocs! ko 2 pyOekHO aTTecTanun

Monenu aroma Tomcona u Pezepdopna.
[Toctynater bopa.

CrexTp u3ayyeHus aroMa BOAOPOa.
DJEeKTPOH B BOJOPOAONIOI00HOM aTOME.
KBanToBbI€ uncia.

®epmuonsl U 6030HbL. [TpuaUN [Maymn.

Pacnpe;[eneHI/Ie 9JICKTPOHOB B aTOMC IO COCTOSAHUIO. Hepno;u/lqecxaﬁ CcHuCTEMaA 2JICMCHTOB.

PeHTrenoBckue CrekTphl.

Mounekyibl. HekoTopble ONITHYECKUE CBOMCTBA MOJIEKYI.
OnTruueckre KBaHTOBBIE TeHEpaTopkhl. (JIazepsr).

CocrasB siiep aTOMOB.

B3aumoeicTBrue HyKJIOHOB U IIOHATHE O SIEPHBIX CHIIAX.
JlepekT Macchl ¥ SHEPTUA CBA3U AApa. Y CTOWYUBOCTD sEP.
PagnoakTHBHOCTE.

3aKoH paiMOAaKTUBHOIO pacnaja.

[IpaBmito cMeleHus Ipyu painoOaKTUBHOM pacrane.
OCHOBHBIE THUIIBI SIAECPHBIX PEAKIIUH.

Peakuums nenenns tsoxensix anep. Liennas spepHas peakuus.
TepMmosinepHas peakuust (peakiysi CHHTE3a S1ep).
DJeMEHTapHBIC YACTULIBL.

UYeTBepTslld cCEMECTP.
Bormpocs! k 1 pyOexHOI arTecTanuu

aKOHBI reoOMeTpruUYecKoil onTukM. [ToHOe oTpakeHue cBera.
3epkana. Tonkue nuH3bl. DOpMyra JUH3bI
®orometpusi. OCHOBHbBIE (OTOMETPUYECKIE BETUYMHBI U UX €AUHULIBI.

SBnenue untepdepenun ceera. Murepdepennus B ToHkux mieHkax. Kombiia Heiorona.

Ssnenne mudpakuuu. [Ipunnumn [rolirenca - dpenens

Merton 30H @penens. Audpaxus Openens.

Hudpakaun Opayarodepa Ha OHON eI U HA TUGPAKIIMOHHON PEIIeTKH.
Judpakius peHTTeHOBCKUX JTydel Ha KpUCTallIax.
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9. Tlongpuzanus ceera. [longpu3aTopsl U aHATU3ATOPHI.
10. AHanu3 nossipu30BaHHOIO CBETa. BpallieHue miocKOCTH MOJIIpU3aLiuy.
11. SIBneHne nucnepcuu cBeTa.

12. Ilornomenue ceera.

13. Dddexr Jomnepa.

14. Dddexr BaBunosa - YepeHkosa.

15. TemioBoe U3 IydyeHUe

16. 3aKOHBI paBHOBECHOI'O TEIVIOBOI'O M3JIY4ECHHUS.

17. I'mnoresa I[Tnanka. @opmyna [1nanka

18. KBaHT uznydeHus. DHEPrusi KBaHTA U3TyYCHUS.

19. ®orosnexrpuueckuit 3pdext. 3akoHsl CTONETOBA.

20. YpaBHenue DitHIITeHa 17151 BHenTHEro (pororddexTa.

Bormpocsl ko 2 pyOexxHOI aTTecTanun

. Macca u umnynbsc ¢otoHa. /laBineHue crera.

. Oddexr KomnroHa.

. Bonina ne- bpoitns.

. CooTHo1eHus1 HeonpeaeneHHOCTeW. BomHoBast pyHKIus.

. YpaBuenue lpeaunrepa.

. YpasHenue IlIpenunrepa nis cTaiiOHapHBIX COCTOSIHUM.

. TyanenbHbIN 3 deKT.

. IloTeHIIMAIBHBIN AMIHK.

. JInHEeHBIN TApMOHUYECKHUI OCIUIIISTOP.

10. JIBOoMiCTBEHHOCTb IIPEACTABICHUI O IpUpOAE cBeTa. KopryCcKyIsspHO- BOJIHOBOM TyaH3M.
Mopenb aroma Tomcona u Pesepdopna.

1 1JTuneiiuaTeie crieKTpsl aToMoB. CHEKTp aToma BOJA0PO/Ia.

12. OnbiTel @panka u ['epia.

13. MaruuTHbI MOMEHT 3JEKTPOHA.

14. ITpunamun [aynu. DnekTpoHHabie 000m04kH. [lepuoandeckas cucrema 3nemMeHToB MeHere-

eBa.

15. CneKkTpbl MHOTOAJIEKTPOHHBIX ATOMOB. XapaKTEPUCTUUECKUE PEHTT€HOBCKHUE, CIIEKTPBHI.

16. 3akon Mo3iu. Bogopononono6Hbie CIEKTPHI.

17. Ilpupona xumMuueckom cBsI3U. MONEKYIApHBIE CIIEKTPBI.

19. EcrecTBeHHas palMnOaKTUBHOCTb. 3aKOH paJlMOAKTUBHOTO pacnaja.

20. CocraB sapa. Hykinonsl. 3apsii 1 MacCOBOE YUCIIO sA/ipa. DHEPTUH U CBA3M spa.

21. U3oTonsbl, MckyccTBEHHBIE IPEBpallleHUs siep.a- U B-pacnana, y-uznydenue. SAnepHsle

peakuuu.

22. O6onoyevHas v KanejabHas MOACIH sIpa.

23. llenenue saep. Llennas peakmus. SaepHbie peakiiuy Ha TETUIOBBIX M OBICTPBIX HEUTPOHAX.

Peaknus cuHTe3a, mpoOiaeMa yrnpaBisieMOro TEPMOSIEPHOT0 CUHTE3A.

24. OynpameHTaIbHBIC B3auMoieicTBus. Kinaccudukanus seMeHTapHbIX YacTHII.

25. BzauMopeiicTBrE IeMEHTapHbBIX YaCTUIl U 3aKOHBI COXpaHEeHHs. YacTHIbl U aHTUYACTHULIBI.

26. bapuons! 1 Me30HbI. Pe3onancsl Kocmuueckue nyyu.

27. ®yHnamMeHTanbHble YacTULbl. YaCTUIIBI-YYACTHUKHU U YaCTULIBI-IEPEHOCYNKH B3aUMO/IEH-

CTBHH.

O 0 1N DN B W —

Kputepuu onenku:
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- ecnu BoITtostHEHO 100% 3amanust, To cTyAeHT moiaydaet 20 6auios;
- €CIIM BBITIOJIHEHO 75% 3a/iaHus, TO CTYJEHT Tojiy4daet 15 6amios;
- ecnu BoITIOJTHEHO 50% 3amanus, To CTyaeHT noiyqaer 10 6amios;
- €CIIM BBITIOJTHEHO 25% 3aJiaHus, TO CTYJEHT MOJIy4aeT 5 OaJljIoB;

- €CITM BBITIOJIHEHO MeHee 25%3amanus, TO CTyAeHT nosrydaet 0 6aios.

Ilpunosncenue 3
3a4éTHO-I)K3aMeHAIITHOHHLIE OMJIEeThI

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPAIINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 1
mucturinHa: «dusukay (1 u3 3)
1. Onucanue nBuxkeHus ten. TpaekTopus, IEpeMEIICHUE U IPOHACHHBIN Ty Th.
2. YpaBuenue Ban-nep-Baanbca 11s peanbHbIX Ta30B.
3. Beruucnuth paboTy, COBEpIIAEMYIO HAa IyTH § = 12 M CHIIOH, paBHOMEPHO BO3PACTAIOLICH ¢ MPOK-

JIEHHBIM paccTosiHueM, eciu B Hadane mytu cuia F(0) = 10 H, B konne mytu F(s) = 46 H.
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3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPAIINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 2
mucturinHa: «dusukay (1 u3 3)

1. CkopocTb, YCKOpPEHHE.
2. N3orepmel Ban-nep-Baanbsca. JKunkas u razoobpasnas asel. Haceimennsiit nap. Kputnueckas

TeMIeparypa.
3. Kamens OporiieH BBepx noJ yriioMm o = 60° K MII0CKOCTH ropu3oHTa. KuHeTnueckas YHeprusi KaMHs

B HayanbHbIA MOMEHT To = 20 J[>x. Onpeaenuts kuHetTndeckyto T u noreHnuanbHyo U s3HEprun KamHs

B BBICIIECH TOUKE €r0 TPAEKTOPHUHU.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OEJEPAIINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHH akagemuka M. 1. MUUTHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 3
nucturuinHa: «Puszukay (1 u3 3)
1. YriioBbIe CKOPOCTh M YCKOPEHHE U HX CBSI3b C COOTBETCTBYIOIMMU JTUHEHHBIMU XapaKTEPUCTUKAMHU.
2. 3akoH MakcBesuia 1S pacrpeaeneHus: MOJIEKYJ UIeaTIbHOTO Ta3a Mo CKOPOCTSM U SHEPTUSM TeTl-
JIOBOTO JABM)KECHHUS.
3. Konbkobexer Maccoit m; = 60 Kr, cTost Ha JIbAY, OPOCHII SIIPO MAaccoil my = 5 Kr M BCIIEICTBUE
OT/Iauy MOKATHIICA Ha3aJl CO CKOPOCThIO L1 = 1 M/c. Onpenenuth paboTy A, coBepiiaeMmyro mpu Opo-

CaHUU sAIpa.

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKNUW YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 4
mucturinHa: «dusukay (1 u3 3)
1. ITpunuun nnepuuu [Nanunes. UHepuuanpHple CUCTEMBI OTCUETA.

2. XapaKkTepHbI€ CKOPOCTH MOJIEKYI.
3. JIBa rpy3a maccamu m; = 10 Kr 1 mz2 = 15 Kr moABELICHbI HA HUTAX JJIUHOM | = 2 M TaK, 4TO Tpy3bl

COTPHUKACAIOTCSI MKy OO0, MeHbIHii rpy3 ObLIT OTKIIOHEH Ha yrou oo = 60° u BeimymieH. Ha kakyto
BbICOTY h mogHUMYyTCsl 00a rpy3a mocie yaapa? Yaap rpy30B CUMTATh HEYIIPYTUM.

3aBenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKWW YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa
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DK3AMEHALIMOHHBIN BUJIET Ne 5
mucturinHa: «Dusukay (1 u3 3)

1. Bropoii 3akoH HetoTroHa. Mexanuueckue cuiibl. [IpuMepbl U CBOMCTBA MEXaHUUYECKUX CUJI: CHJIA
TSAKECTU U BCC, CHUJIa YIIPYIOCTH, CUJIa TPCHUSA, CUJIa COIPOTUBJICHUA CPCABI.

2. OneiT lTepna no npoBepke pacnpeneneHus Makcsesia.

3. [IpousBoast KyOMKH JIbAA, XOJOAMIBHUK 3a0pail U3 MOPO3UIBLHON KaMepsl ¢ TemnepaTypoit -12°C
KOJINYeCTBO Tera, paBHoe 177 k/x. XonoaunbHbli kKoaddumeHt ' = 5,7, B KOMHATE MOJ/Iep>K1UBa-
ercs Temreparypa 26°C. Halitu KIIJl ycTaHOBKM B OnpeAesnTh, KAKOE KOJIUYECTBO TEIIa MepeiaHo
B KOMHATY, U KaKylo paboTy HaJ0 3aTpaTuTh A (yHKIMOHUPOBAHUS XONOAUIbHNUKA. CpaBHUTH XO-
noaunbHbIN ko3¢ ¢unpent u KI1/{ ¢ ananornyHbIMu BeTMYMHAMU JUTs XonoauiabHuka KapHo, pabora-

IOLIETO MEKIY TEMH K€ TeMIIEPAaTypaMHu.

3aBexyrommii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIIMKOBA

DKk3amMeHanoHHbIA Omtet Ne 6
nucturuinHa: «Puszukay (1 u3 3)

1. 3akoH coxpanenus umnyJibca. LlenTp macc.
2. 3akoH BOJII:I_IMaHa IJIg pacupeACsICHUA YaCTULl BO BHCITHEM MOTCHIMAJILHOM I10JIC.

3. Tonkuii crepskeHs amuHoM 1 = 50 cM 1 Maccoit m = 400 r Bpalmaercs ¢ yriioBbIM YCKOPEHHEM € = 3
pan/c? 0Kono ocH, MPOXOJAIIel depes ceperHy CTEpKHs MepIeHIUKyIIpHO K ero aaune. Onpene-
JUTh Bpalaromuii MOMEHT M.

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAILIMOHHBIN BUJIET Ne 7
nucuuruinHa: «Puszukay (1 u3 3)
1. ITpuauun otHOCcUTENbHOCTH [ anmiest.

2. Pacnpenenenue Maxkcea-boabimana.
3. O0Opy4, OMHOPOAHBIN JTUCK M OJTHOPOJIHBIN IIap CKaTHIBAIOTCS 0€3 MPOCKAIBb3bIBAHUS C HAKJIOHHON

IUIOCKOCTH BBICOTOM h = 1 M. Macchl Becex Tesl M UX paanychl paBHbI. KakoBbI KOHEUHBIE CKOPOCTH

Ten?

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIMKOBA

DK3AMEHALIMOHHBIN BUJET Ne 8
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mucturuHa: «dusukay (1 u3 3)

1. PaGota u sneprus. Kunernueckas sHeprusi. MOIIHOCTS.
2. CpeHue SHEPruu KBAaHTOBBIX OCLMJLUIATOPA U pOTAaTOpa. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX pe-

aKIUi OT TEMIEPATYPHI.

3. Ban maccoif m = 100 Kr 1 paguycoM r = 5 cM Bpamiaercs ¢ yactotoit v = 8 ¢!, K numnapuyueckoii
MIOBEPXHOCTHU BaJla IPUXKAJIM TOPMO3HYIO KoioAky ¢ cuioit N = 40 H, nmox neiictBuemM KOTOpoil Baj
octa”HoBwiIcs uepes Bpems t = 10 ¢. Onpenenuts KOdOPHUITUEHT TPEHHUS.

3aBsenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEID" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmerHn akagaemuka M. J[. MuumoHmmkoBa

Dx3amMeHanoHHbIA Ontet Ne 9
nucuuruinHa: «Puszukay (1 u3 3)

1. [TorenuumansHas sueprus. [loTeHnanbHOE TOJIE CUII.
2. SIBneHus mepeHoca B TEPMOJMHAMUYECKH HEOJHOPOIHBIX cucTeMax. Kunernueckas Teopus nepe-

HOCA.
3. OnpeenuTh KHHETHUECKYIO SHEPrHio T pensaTHBUCTCKOM YacTHIIHI (B €IMHUIIAX MC?), €CITH ee UM-

IyJIbC P = mC.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAYKU U BI)ICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEIEPALINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 10
nucturuinHa: «Puszukay (1 u3 3)

1. 3aKOH cOXpaHEHMsI SHEPTUU.

2. Muddy3us. Bsskocts. TemnonpoBogHOCTb.
3. Pakera IBHXKETCSI OTHOCUTEIBHO 3€MIIA €O CKOPOCThIO L = 0,6 c. Bo ckonbko pa3 3ameanuTcs Xoa

BPEMEHH B paKeTe C TOUKH 3PEHUs 36 MHOTO Ha0JII0JaTerIsl.

Ycnaxkuen P.T.

3aBenywomuii kadeapoii

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 11
nucturuinHa: «Puszukay (1 u3 3)

1. YcnoBust paBHOBECHSI MEXaHUYECKOW CUCTEMBI.

2. BpoyHOBCKO€ JIBUKEHUE.
3. IbUIMHEKH, B3BEIIEHHBIE B BO3AyXe, UMeIoT Maccy m = 107'® r. Bo ckonbko pas yMeHBIIMTCS HX

KOHIICHTpAIWs N TpH yBeaudeHuH BbicoThl Ha Ah = 10 m? Temmneparypa Bozayxa T = 300 K.
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Ycnaxkuesn P.T.

3aBenyromuii kageapoi

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUNU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

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

1. MomMeHT uMnyJibca, MOMEHT CHJIbl. 3aKOH COXPaHEHUsI MOMEHTa UMITyJibca. CBs3b 3aKOHOB COXpa-

HEHUS C CHMMETPHUEN CUCTEMBI.
2. Kpyrossie npoueccol 1 KITJ[ rernossix Mamms. [{ukin Kapho.
3. OnpenenuTh NaBiICHUE P UACATBHOIO ra3a MpU ABYX 3HA4EHMAX Temreparypsl raza: a) T =3 Ku

6) T = 1 kK. Konnentpanus monekyin razan = 10" cm™.

Ycnaxkues P.T.

3aBexyrommii kagenpoi

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKUNW YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHAILIMOHHBIA BUJIET Ne 13
nucuuruinHa: «Puszukay (1 u3 3)

1. 3akoH BceMupHoOro TAroteHus. 3akonsl Keruiepa. ['paBuTalinoHHbIE CUIIBI.
2. JIBuraTenab BHYTPEHHETO CTOPAHUS.

3. I'a3, 3anumaBmmii 00vem V = 12 1 nox aasnenuem p = 100 kIla, 6611 M300apHO HArpeT OT TeMIie-
patypsl T1 = 300 K o Temniepatypsl T = 400 K. Onpenenuts paboTy A pacimpeHus rasa.

3asenyrommuii kageapoi Ycenaxues P.T.

MUWHUCT EPCT@O HAYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OEIEPALINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 14
mucturnHa: «dusukay (1 u3 3)

1. IIpuHiun 3kBUBaJICHTHOCTH Macc. [loTrenuuman rpaputanonHoro noJis. [lepsas u BTopast KocMuye-

CKHE CKOPOCTH.
2. TennoBas MammHa, onTuMusupoBanHas He 1o KI1/I, a mo BbIXOJHON MOIIHOCTH.

3. Ckombko moHano0uTcst HepTH, YTOOBI MOKPHITH TUIEHKOM BCIO BOJIHYIO MOBepxHOCTh 3emn? Ton-
nHa TIeHKH d paBHa 20 MOJIKYJISIPHBIM CIIOSIM, CpeIHsIst MoJisipHast Mmacca Hedtu i = 1000 kr/moub,
nnotHocTh Hetu p = 800 kr/M>. Panuyc 3emu Re = 6400 kM, OKeaHb! 3aHUMAIOT 2/3 ILIOMAIH T10-
BEpXHOCTH 3emiu. [[is mpoCTOTHI CUUTATh, YTO MOJIEKYJIBI HEPTH UMEIOT (POpMY KyOHKOB.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3aMeHarMoHHbIN OmiteT Ne 15
nucuuruinHa: «Puszukay (1 u3 3)

1. OnbiT Matikenbcona - Mopiu.
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2. Bropoe Havyaio TepMOJMHAMUKHU. DHTPOIHS U €€ CTATUCTHYECKUM CMBICII.
3. Bo3ayx, 3anumaBmuii oosemM Vi = 10 11 npu gaBnenuu p1 = 100 kIla, Obi1 aguadaTHuecKu cxaT J10

obbema Vy = 1 1. OnpeienuTh JaBJICHHUE P2 TIOCTIE CKATHS.

Ycnaxkuesn P.T.

3asenyromuii kageapoi

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 16
nuciuruinHa: «Puszukay (1 u3 3)

1. IlpeoGpazoBanus ["anunes u Jlopenua.
2. OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KMHETHYECKOM TEOPUU UACAIBHBIX T'a30B.

3. B pe3ynbpTaTe KpyroBoro mpoiiecca ra3 copepuim padory A = 1 Jx u nepenan oXJIaJaUTENIO Ter-
oty Q2 =4,2 JIx. Onpenenuts Tepmudeckuii KITJ[ n nukna.

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 17
nuciuruinHa: «Puszukay (1 u3 3)

1. OcHoBHBIE AP (HEKTH TEOPUH OTHOCUTEIHHOCTH: 3aMEJICHUE BPEMEHH, COKpAIllEHUE JITUHBI, OTHO-

CUTCIIBHOCTh OAHOBPEMCHHOCTHU COOBITHH.

2. BeiBon ypaBHeHus Kianeiipona - Menzaeneesa.
3. I'a3 coBepmaet nuka Kapno. Temneparypa oxnagurens T, = 280 K. Bo ckoisibko pa3 yBenuuurcs

KIIJ nukna, ecau temneparypa Harpesarens nosbicurcs oT T1 =400 K o Ti' = 600 K?

3aBenyromuii kageapoi Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKHU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJIEPAIINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 18
mucturinHa: «Dusukay (1 u3 3)

1. Cnoxenue ckopocreit B CTO. AGeppartusi.

2. MonekynsipHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIEpaTypBhl.

3. Touka HaYMHAET ABUKEHHUE MO OKPYKHOCTH panuycoM R = 10 M. [IpoitaeHHbIi €10 TyTh 3aBUCUT
OT BpeMeHH 1o 3akoHy s = At + Bt, rne A = 8 m/c, B = 1 m/c’. Onpeneaurs cKopocTh U MOJHOE

YCKOpEHUE TOYKU B MOMEHT t = 2c.

Ycnaxkuesn P.T.

3asenyromuii kageapoi

MUHUCTEPCTBO HAYKU 1 BLICIIEI'O OBPA3OBAHMA POCCVIPICISOPI OEJEPALIMN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIWM HEOGTAHON TEXHUYECKUI YHUBEPCUTET
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nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 19
nucuuruinHa: «Puszukay (1 u3 3)

1. PensTuBHCTCKHE BBIPAKEHUS ISl UMITYJIbCA M KUHETUYECKOM 3HEpruH. B3auMOoCBsI3b MacChl ¥ DHEP-

TUU.
2. N30oTepMuyeckmii, n300apHbIiA U H30XOPHBII MPOIECCHI.
3. Msta maccoit m = 0,2 Kr moj AeHCTBHEM yaapa mpruoOpeTaeT CKOpocTh L = 15 m/c. JlmurensHOCTh

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

3aBenyromuii kageapoi Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/IH POCCI/II?'ICISOI\/'I OEEPAILINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHAIIMOHHBIN BUJET Ne 20
mucturinHa: «dusukay (1 u3 3)

1. YpaBHEeHHE TWHAMHKH BPAIIaTEIbHOTO IBMIKEHHUS TBEPIOTO TeJla OTHOCHTEIHHO HEMOJBIKHOU

oCH.

2. AnnrabaTHbIi TIporiecc.
3. Pakera maccoil m = 1 T mogHUMaeTcs ¢ MOBEPXHOCTH 3€MJIM BEPTUKAJIBHO BBEPX C YCKOPEHHUEM A =

2g. CkopocTh cTpyH ra3oB u3 comia v = 1200 m/c. Haiitu pacxon Qm roprodero B eAMHUILY BPEMEHH.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 21
nucuuruinHa: «Puszukay (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno crenenei cBOOOIbI. 3aKOH paBHOPACTIPEICTCHHUS SHEPTHH 110 CTENIEHSM CBOOOIBI.

3. OnpenenuTs UMITYJIbC CUCTEMBI U3 2-X TeJl, IBUKYLMXCSI BO B3aUMHO NIEPIEHIUKYJIIPHBIX HallpaB-
JICHUSAX CO CKOPOCTAMH L] = 3 M/C ¥ L2 = 4 M/c; Macchl TelT m; = mp = 1 KT.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 22
nucuuruinHa: «Puszukay (1 u3 3)

1. Teopema IlITeiinepa.
2. KomuuecTBo Tem10TEL. TeImI0eMKOCTE.
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3. Camounet onuceiBaet netio Hecteposa paguycom R = 200 M. Bo ckonbko pa3 cuna F, ¢ kotopoit
JICTYUK AaBUT HAa CUACHUC B HIDKHEN TOYKCE, 60JII:IJ.I€ TsDKEeCTH P JICTYHKA, €CJIN CKOPOCTH CaMOJICTa L

=100 m/c.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHAILIMOHHBIA BUJIET Ne 23
nucuuruinHa: «Puszukay (1 u3 3)

1. Kunetnueckas 3Heprus BpallarolIerocs Tena.

2. IlepBoe HayaI0 TEPMOIMHAMUKH.
3. Teno OporieHo co cKopocThio Lo = 10 M/c mox yriaom a = 30° k ropuzonTy. Haiitu paanyc KpuBU3HEI

yepes t=1c.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akagemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 24
nucuuruinHa: «Puszukay (1 u3 3)

1. HGI/IHepL[I/IaJ'IbHBIG cucTteMbl oTcyeTa. CHIbl HHCPpLUU.

2. Pabora uaeaspbHOTO ra3a B pa3JIMUHbIX MPOIECCaX.
3. OnpenenuTh MOJIHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOYKM, HaXOAsIIeicss Ha 000/ Koyeca, paanyc

KoToporo paseH R = 0,5 M. YpaBHeHue BpaleHns Koneca uMeeT Buj ¢ = At + Bt°, rne A =2 pan/c, B
=0,5 pa/c’.

3asenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKNUW YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUIJIET Ne 25
nuciuruinHa: «Puszukay (1 u3 3)

1. LleaTpobexHas cuia.

2. OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHN UACabHbIX I'a30B.

3. Ilo npsmonuneiinomy mocce ACD ener mammnHa, KOTOPOH HEOOXOIUMO 3a KpaTyaiiiee BpeMs J0-
Opatbcs U3 MyHKTa A B IyHKT B, pacmososkeHHbIit B moJie Ha paccrosiauu | = 500 M ot moporu (puc.
a). I3BecTHO, YTO CKOPOCTH MAIIKMHBI 110 MOJII0 B N = 2 pa3a MEHbIIIE CKOPOCTH MaIIMHBI 110 mocce. Ha
KaKOM PacCTOSHUM S OT TOUkH D cienyer cBepHyTh ¢ mocce? [IpoananusupoBath posib pacctostHus L

MeXy MyHKTaMu A u D, nexxamumu Ha miocce.
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b)

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 26
nucuuruinHa: «Puszukay (1 u3 3)

1. Cuna Kopuomnuca.
2. N3otepmuueckuii, n1300apHbII U N30XOPHBIA MPOIIECCHI. ATHabaTHBIN MPOIECC.

3. 3a 3,5 yaca BO3AyIIHBIN map cHeclio Ha s1 = 21,5 kM K ceBepy, 3aTeM Ha s2 = 9,7 KM K BOCTOKY,
MIPUYEM BBICOTA €ro MoabeMa yBenudmiach Ha h = 2,88 km. Haiitu: 1) BenmuunHy BEKTOpa €ro CpeaHen
CKOPOCTH | 2) yToJI [3 BEKTOpa CPeAHEN CKOPOCTH C TOPU3OHTAIBHOM IITOCKOCTHIO.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEEPAILINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 27
mucturinHa: «dusukay (1 u3 3)

1. DneMeHThl MEXaHUKH YIIpyTrux Te. 3akoH Ilackans. 3akoH Apxumena.

2. IlepBoe Ha4a0 TEPMOIMHAMUKH.
3. JIBMKeHKe TOUKH TI0 IPAMOH 3a7aH0 ypaBHeHHeM X = 2t — 0,5t2. OnpeaenuTh CPeHIO MyTEBYIO

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

Ycnaxkuen P.T.

3aBenywomuii kadeapoii

MUWHUCT EPCTIéO HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICI§OI71 OENEPAIINU
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 28
mucturnHa: «dusukay (1 u3 3)

1. YpaBHeHHE HEMTPEPHIBHOCTH.

2. BpoyHOBCKO€E IBUKEHHUE.
3. K HutH nonBemieH rpy3 Maccoi m = 2 kr. HaliTu cvity HanpspKeHUsT HUTH, €CJIM HUTh € TPy30M 1)

TIOJHUMATE C YCKOPEHHEM a = 3 M/c?, 2) OIyCKaTh C TeM XKe YCKOPEHHEM.
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3aBenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 29
nucturuinHa: «Puszukay (1 u3 3)

1. YpaBuenue bepnymnu.
2. Kpyrossie npoueccel v KITJ[ rernossix Mamms. [{ukin Kapho.
3. Uemy paBHa KMHETHUYECKas SHeprusi W MOJIEKyJ ABYXaTOMHOTO ra3a, 3aKJII0U€HHOT0 B COCYl 00b-

eMoM V = 2 JI 1 HaXOJIAIIerocs MnoJ JaBjieHuem p = 1,5 -10° IMa.

3asenyromuii kageapoi Ycnaxues P.T.
MUWHUCTEPCTBO HAVKM U BBICIIET'O OBPA30OBAHIS POCCUIMNCKOI ®EJEPALINN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBI HEOTSIHON TEXHUYECKUI YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 30
mucturinHa: «dusukay (1 u3 3)

1. JIBmkeHHE Tea B Cpejie C COMPOTUBICHUEM: YPAaBHEHHsI JIBIKEHUS, unciio PeitHonbaca, koaddu-

OUCHT COIIPOTUBJICHHA.

2. Bropoe Havyano TepMOJUHAMUKHU. DHTPOIHUS U €€ CTATUCTUYECKUAN CMBICII.

3. B cocyne oowemom V = 0,01 m* mpu Temneparype T = 280 K comepikurcs cMech ra3oB — a30Ta
Maccoid m; = 7 r u Bogopoja Maccot my = 1 r. OnpenenuTh 1aBlIeHUE CMECH Ta30B.

3asenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

3AYETHBIN BUJET Ne 1
nucuuruinHa: «Puszukay (2 u3 3)

1. DnemeHTapHbI 2NEKTpUUECKU 3apsaa. 3akoH KynoHa. 3akoH coXxpaHeHUs 3JIEKTPUUECKOT0 3aps/a.
2. ComnpoTHBICHHE U TPOBOIUMOCTE. 3akoH OMa J1J1st OTHOPOTHOTO YJYacTKa JIMHEHoM 1ienu. Judde-

penmanbHas Gopma 3akona Oma.
3. 3apgava. KBagpaTHasi poBOJIOYHAS paMKa pacloyIOKeHa B OJHOM IUIOCKOCTH C JJIMHHBIM MPSIMBIM

IIPOBOJIOM TaK, YTO JBE €€ CTOPOHBI NapajuieabHbl IpoBoAay. Ilo paMke U mpoBOAY TEKYT OJIMHAKOBbBIE
toku [ =1 kA. Onpenenuts cuny I, neficTBYIOIIYIO Ha paMKY, €CIIH OIMKaNIIAs K IPOBOTY CTOPOHA
PaMKH HaXOJUTCS HA PACCTOSIHUY, PABHOM €€ JUINHE.

3aBenyromuii kadeapoit VYcnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPAIINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA
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3AYETHBIN BUJET Ne 2
nucuuruinHa: «Puszukay (2 u3 3)

1. Tlorok BekTOpa HAmpsLDKEHHOCTU 3JieKTpuyeckoro nojs. Teopema Octporpanckoro-I'aycca nms
HaIPSHKEHHOCTH JIEKTPUIECKOTO T0Jis B BakyyMe. [Ipumenenust reopemsr Octporpaackoro-I'aycca k
pacdery IoJei 3apsHKEHHBIX Tell.

2. TermoBoe aeiicTBue ToKa. PaboTa 1 MOIITHOCTH 3JIeKTpuueckoro Toka. (uddepennunanpaas hopma
3akoHa J[xoyns-JIenna.

3. 3agaua. 3apspkeHHas 9acTuila, 00NafaroIias CKOPOCThIO V = 2-10° wm/c, Bierena B OJHOPOJHOE
Tnosne ¢ MHAyKuen B = 0.52 Tx. Haiitu oTHOIIICHUE QO / m 3apsa 4acTUILIBI K €€ Macce, eClIy YacTULa

onmcana Iyry okpyxknoctd paguycom R=4 cu. [1o 5TOMy OTHOIIEHHIO OIPENEINTh, KaKas 3TO Ya-

CTHULA.
3aBenyomuii kadenpoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPALINU
I'POBHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMerHn akagaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJIET Ne 3
aucuyiuinHa: «Pusnuka»
1. DHeprus 3apsiia B 3neKTpocTaTuueckoM mnosie. [loreHuman noss. OKBUNOTEHIMAIbHBIE TIOBEPXHO-
cTH. CBA3b BEKTOpA HANPSHKCHHOCTH U MTOTEHIMAJIA TTOJIS.
2. IlpaBuna Kupxroga u nmpocTeiiire mpuMepbl pacueTa pa3BeTBICHHBIX MEKTPHUECKUX LETICH.

3. 3amaua. [Tposonounoe Koibio paguycoM ¥ =10 cm nexur Ha crone. Kakoe KOIMYIECTBO 2JIEKTPH-
yecTBa () MPOTEUET IO KOJIbIY, €CJIA €T0 TIOBEPHYTH C OJJHOW CTOPOHBI Ha Apyryo. ConpoTuBiIeHNE

xoubia R=1 Om. BeprukanbHas coctaBistonas MHAYKIANA B wmarautHOTO TIONTSA 3eMun paBHa 50
MK TII.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUTHOHIIIMKOBA

3BAYETHBIN BUIET Ne 4
nucuuruinHa: «Puszukay (2 u3 3)

1. DnexTpuueckoe noje B BemecTse. Juanekrpuku. HanpspkeHHOCTD 37€KTPUYECKOTO MO B BEIIE-
cTBe. J{uanekTpuueckas IpOHULAEMOCTb CPEJIBL.

2.YpaBHeHnue Oeryuieit BonHbl. @a30Bas CKOPOCTb.

3. 3amava. Butok, o kotopomy teder ok I =20 A, cBO6OHO yCTaHOBHIICS B OJHOPOIHOM MarHMUT-
nom noste ¢ uaaykueir B = 0.016 Tn. luametp Butka d =10 cm. Onpenenuts padoty A , KoTopyto
HY>KHO COBEPIIUTD, YTOOBI IOBEPHYTh BUTOK HA YOI & = 77 / 2 OTHOCHUTEIBHO OCH, COBITAJAIOIICH C

muamerpom. To ke, eciti yron o = 27.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPC"I:BO HAYKU U BLICMEFO OEPA3OBLAHI/I${ POCCI/II71C}<OI71 OEEPAILINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa
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3AUYETHBIN BUJIET Ne 5
mucturinHa: «dusukay (2 u3 3)

1. IIpoBoiHMKH B 3JIEKTpUUYECKOM MoJie. Pactipenenenue 3aps10B B MPOBOIHUKAX. DIEKTPOEMKOCTh

ye,Z[I/IHCHHOFO HpOBO,Z[HI/IKa.
2. MaruuTtHoe 1moJie JBHxKyIerocs 3apsaa. 3akoH buo-Casapa-Jlannaca. Berauciaenvue nHIyKIuM npsi-

MOJIMHENHOTO MPOBOJHUKA C TOKOM.
3. 3amava. Tonkoe monykonblo paauycom R =10 cm Hecer paBHOMEpHO pacmpeneneHHbIi 3apsy ¢

auHeHOM ToTHOCTRIO 7 =1 MKKI/M. B 1ieHTpe KpUBU3HBI MOJIYKOJIbI[A HAXOMUTCS 3apsaa O = 20

uKu1. Onpenenuts cuny [ B3aMMOIEHCTBHS TOUEYHOTO 3apsi/ia U 3aPSHKEHHOTO MOIYKOJIbIIA.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPAIINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHu akaaemuka M. 1. MUUIHOHIIIMKOBA

3AYETHBIN BUJIET Ne 6
nucuuruinHa: «duszukay (2 u3 3)
1. KongeHncatopsl 1 uX coeIMHEHUs. EMKOCTh CCTEMBI MPOBOJAHUKOB Ha TPUMEPAX IMIIOCKOTO, IIH-
JMHJIPUYECKOTO U c(hepUyecKoro KOHIEHCATOPOB.

2. Dddext Xomna. 3akoH Ammepa.
3. 3agaua. [Ipsamoii MeTannuueckuii ctepxkens quamerpoM d =5 cM u umiHoit [ =4 M HeceT paBHO-

MEPHO pacIpeIeNeHHBIN 0 €ro MoBEPXHOCTH 3apsaa Q = 500 HKi. Onpenenurs HanpsHkeHHOCTh £
TIOJIS B TOUKE, HAXO/ISAIIENCS TIPOTUB CEPEIMHBI CTEPKHS HA PACCTOSHUH ¢ = 1 CM OT €ro moBepxHO-

CTH.

3aBenyomuii kadenpoii Ycnaxues P.T.

MUWHUCT EPCTIéO HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICI§OI71 OEEPAILINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIMKOBA

3AYETHBIN BUJIET Ne 7
nucuuruinHa: «duszukay (2 u3 3)
1. MarautHas uaaykuus. Cuna Jlopenua. J[Brkenue 3apsiia B OAHOPOJHOM MarHUTHOM ToJie. Y CKO-
PUTCIIA 3aPAKCHHBIX YaCTHUII.
2. BuxpeBoe snekTpudeckoe noje. Tok cMmenenus. Y paBHeHuss Makcsesa.
3. 3azmaua. JIBe GeCKOHEUHBIE MapaIeibHbIE INIOCKOCTH Haxoaarcs Ha paccrosaun d =05 cm apyr
OT Apyra. Ha niockoctsax PaBHOMCPHO pacClpCACJICHbI 3apdlbl C MOBCPXHOCTHLBIMH IMJIOTHOCTAMUA

o, =02 MrK/M® 1 o, = -03 MxKi/M?. Onpenenuts pasHocTs moTeHumanos U MexIy MmIocko-

CTAMMU.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKWW YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJET Ne 8
mucturinHa: «dusukay (2 u3 3)

61



1. ITorok BekTOopa MarHuTHOM MHAYKIMH. Teopema Octporpaackoro-I'aycca mjisi MAarHUTHOTO MOJIA.
Pabora no nepemenieHnio NpoBOIHIKA C TOKOM M KOHTYPa B MarHUTHOM II0JIE.

2. CBOOOIHBIE TAPMOHUYECKHE KOJICOaHUs B KOJICOATEIIbHOM KOHTYpE.

3. 3amaua. DJIC 6atapeu akkymysstopoB E = 12 B, cuma Toka / KOpOTKOTO 3aMbIKaHHsI paBHA 5 A.
Kaxkyro Han0obIIyI0 MOIIHOCTE P, ~MOXKHO IIOJy4UTh BO BHEIIHEN LIENH, COEIMHEHHOM C TaKoii Oa-

Tapeei?

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OEEPAIINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. 1. MUUIHOHIIIMKOBA

3AYETHBIA BUJIET Ne 9

nucuuruinHa: «Puszukay (2 u3 3)
1. Dnexrponasxkyias cuina uHAyKunK. 3akoH Papanes. [Ipasuno Jlenna. 3/1C unaykunm kax cien-
CTBUE 3aKOHA COXPAHEHUS SHEPTUH.
2. luddepennmansHoe ypaBHEHHE CBOOOIHBIX 3aTyXAIONIUX KOJeOaHU (MEXaHUYECKUX U JIEKTPO-
MarHUTHBIX) U €r0 PElICHUE.
3. Bamaua. K ucrounuky toka ¢ DJIC E = 1.5 B npucoequumin katymky conporusieanem R =01
Om. AMnepMeTp mokasasl CHly TOKa, paBHyro [, = 0.5 A. Korza x MCTOYHHMKY TOKa IIPHUCOEIMHHUIN

TIIOCJIEI0BATENBHO €lIe OJJMH MCTOYHMK TOKa ¢ Takoi xe OJIC, To cuila ToKa [, B TOW K€ KaTyIIKe
okasanack paBHoi 04 A. Onpenenuts BHyTPEHHUE COIPOTUBICHHUS 1 r, HEPBOrO M BTOPOTO HCTOY-

HUKOB TOKa.
3aBexyromuii kagenpoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPALINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

3AUYETHBIN BUJIET Ne 10
mucturinHa: «dusukay (2 u3 3)

1. KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

2. Ilpumenenus teopeMbl OcTporpaiackoro-I'aycca k pacueTry nosei 3apsyKeHHbIX TEII.

3. 3agaya. Mexay mIacTHHaAMM IJIOCKOTO KOHJIEHCATOPa HAaXOJAWUTCS IUIOTHO MPUIIETANOIIAsl K HUM
crekisHHas iactuHka (€ = 10.0 ). Kongencarop 3apskeH 10 pa3HOCTH IOTeHIManoB U, =100 B. Ka-

KOBa OyZIeT pa3HOCTb OTEHIHAJIOB U, , €CIIH BHITAIUTh CTEKISTHHYIO IUIACTUHKY U3 KOHJEHCAaTOpa?

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPAIINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJIET Ne 11
mucturinHa: «dusukay (2 u3 3)
1. SIBnenne camonHaykuuu. MHAYKTUBHOCTh. THAYKTHBHOCTB COJIEHOUAA.
2. CnoxxeHne rapMOHWYECKHX KOJIeOaHUI OJTHOTO HAIIPaBJICHUS U OJIMHAKOBOM 4acTOThI. bueHwus.
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3. 3agava. OnpenenuTs NOTEHIHUANT ¢ , 10 KOTOPOI'O MOYKHO 3apsIuTh YEAUHEHHbBIN METAJUIMYECKUN

map paguycom R =10 cm, ecnu HanpskeHHOCTs £ OIS, IPH KOTOPO# MPOUCXOIUT MPoGOoit BO3-
nyxa, paBHa 3 MB/m. HaliTi Takke MakCUMaJIbHYIO MOBEPXHOCTHYIO INIOTHOCTE O 3JIEKTPUUECKUX
3apsI0B mepes mpodoem.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKMU U1 BBICHIET 9 OBPA3OB/§HI/IH POCCMI7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. 1. MUUTHOHIIIMKOBA

3AYETHBIN BUJET Ne 12
nucuuruinHa: «duszukay (2 u3 3)
1. Toku 3ambIkanus U pa3mbikanus. [locTossHHas BpeMenu RL-1ienouku. DHeprusi MarHUTHOTO TOJISL.
2. Ilone numosnst, IEKTPUUYECKUI TUNIOIBHBIN MOMEHT. Ilonspu3anus AUAIEKTPUKOB, €€ pa3IudHbIe

THIIBI.
3. 38.,[13‘-13.. HpOCTpaHCTBO MCXKAY IUIaCTUHAMU IIJIOCKOTO KOHACHCATOpA 3aIlOJIHCHO JUIJICKTPUKOM

(bapdop, £=6.5), 06bem V' koroporo pasen 100 cm’. [ToBepXHOCTHAS IIOTHOCTH 3apina O Ha

IIaCTHHAX KOHJeHcaTopa paBHa 8.85 uKu/M>. Beraucants paboty A , KOTOPYIO HEOOXOIMMO COBEP-
[INThH YIS TOTO, YTOOBI YIAIUTh AUSJIEKTPHUK U3 KOHJeHcaTopa. TpeHueM NUANEeKTpUKa O MIaCTHHBI

KOHJIEHCATOpa MPEeHEOPEUb.

3aBexyrommuii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

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

1. CTopoHHUE CUJTBI B LIETIH SJIEKTPUYECKOTO TOKA. DIICKTPOABMKYIIAS CUJIA.
2. uddepenimanbHoe ypaBHEHNE BBIHYKICHHBIX KOJIeOaHUH (MEXaHUUECKUX U SJICKTPOMATHUTHBIX )
U ero peuieHue. AMIIUTyna U (aza BBIHYKJIEHHBIX KoleOaHUM (MEXaHHYECKHX U 3JIEKTPOMAarHuT-

HBIX).
3. 3agaya. Ilo 1ByM O€CKOHEYHO AJMHHBIM IPSAMBIM NapajlIelbHbIM IPOBOJAM TEKYT TOKH [, = 20 A

u I, =30 A B OHOM HarnpasieHun. Paccrosaie d Mmexay npoBogamu pasao 10 cM. Berancints
MarHUTHYIO HHIYKIMIO B B TOUYKe, yIaJICHHOH OT 000MX MPOBOIOB HA OJIMHAKOBOE PACCTOSIHUE
r=10 cm.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPAIINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmeHn akagaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJIET Ne 14
1. MarauTHOE 10JIe Ha OCH KPYroBOro Toka. MarHuTHOE 1oJie COJICHOU1A.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemienus. Y paBHeHus: Makcpeia.
3. 3agaya. TOHKHMI JJIMHHBIN CTEPKEHb HECET PABHOMEPHO PaCIpEEICHHbIN MO JJIMHE 3apsij C JIU-
Helinoi muotHocTeio 7 = 10 MxKi/mM. B6musu cpenneii yactu crepxus Ha paccrosauu ¥ = 20 cm
HaXOJUTCs TOYeUHbIH 3apsn O = 10 K. Onpenenurs cuny F, NeHCTBYIONLYIO Ha 3apsl.
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3aBenyromuii kageapoit VYcenaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB/§HI/IH POCCMI7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIMKOBA

3AUETHBIM BUJIET Ne 15
nucuuruinHa: «Puszukay (2 u3 3)

1. ITonsitue noss. HanpskeHHOCTD 31EKTpUYecKOro nosist. HarmpspkeHHOCTh 3JEKTPUUECKOTo OIS

TOYEYHOTO 3apsaa. [IpyHumn cynepno3uuuu noJyiei.
2. Ilorenunan. Pa3HocTh NOTEHLINATIOB U HAIIPSKEHUE.
3. 3anaua. [To 1ByM OECKOHEUHO ATHHHBIM MPSMbIM apajUIeIbHBIM IPOBOAAM TEKYT TOKU [, = 50 A

u [, =100 A B IpOTUBONOJIOXKHBIX HalpasieHusAX. Paccrosnue d mexmy npoBosamu paHo 20 cM.

BbIMMCIMTE MarHUTHYIO MHAYKIUIO B B TOuKe, yIaleHHONW OT 060MX IPOBOJOB Ha PACCTOSHHE
v, =25 CM OT IEPBOI0 MPOBOJIA K HA 7, = 40 CM OT BTOPOT'O IIPOBO/JIA.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPAIINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJIET Ne 16
mucturinHa: «dusukay (2 u3 3)

1. TToTok BekTOpa HANPSKEHHOCTH 3JIeKTprudyeckoro noisi. Teopema Octporpaackoro-I'aycca st

HaHpﬂ)KeHHOCTI/I BHGKTpI/I‘-IeCKOFO I10JIs1 B BaKyyMe.
2. 3akoH OMa 1J11 HEOTHOPOAHOTO y4YacTKa LENHU U JJIsl 3aMKHYTOM LIETH.
3. 3amaua. DIEKTPOH B OJHOPOJHOM MAaTHMTHOM IOJIE C MHAYKIMEH B = 0.1 Tn mBuxercs no OKPYX-

Hoctu. Haiitu cuny [ S5KBUBaJIEHTHOrO KPyroBOro TOKa, CO3aBaEMOTO JBUKEHUEM JIEKTPOHA.

3aBenyromuii kageapoi Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPAIINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmeHn akagaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJET Ne 17
mucturinHa: «dusukay (2 u3 3)

1. DHeprus 3apsaa B 3JEKTpOCTaTHYECKOM MoJie. [loTeHmman mos.
2. 3KBI/IHOT€HI_II/IaHLHI>Ie IMMOBCPXHOCTH. CBs3b BCKTOPA HANIPSAKCHHOCTH U TOTCHIIMAJIA TTOJIA.
3. DHeprus 3JIeKTPOMarHuTHBIX BOJH. Mmynbe asekTpoMarHuTHOro nosis 3. 3agada. [IpoBosiounbIi

BUTOK paauycoM ¥ =4 cm, umeromuii conporusnenre R =001 Om, HaxoauTcs B 01HOPOHOM Mar-

nutHoM none ¢ uaaykuueir B =004 Tu. IlnockocTs paMKK COCTaBISAET Yyron o = 30° C JIMHUAMH
MHIYKIUK 1o, Kakoe KomMuecTBo ayekTpudectBa Q) TMPOTEYET MO BUTKY, €CJIM MAarHUTHOE TMOJIE

ucue3ger?
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3aBenyromuii kageapoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPALINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

3AUYETHBIN BUJIET Ne 18
nucuuruinHa: «Puszukay (2 u3 3)

1. DnexkTpuueckoe nosie B BeuecTse. JuanekTpuku. HanpsykeHHOCTB 3JIEKTPUUECKOIO OISl B BELIE-

cTBe. J{uanekrpudeckass MPOHULAEMOCTh CPE/IbL.
2. DNeKTpUYECKUM TOK. 3aKOH COXPAaHEHHUs AIEKTpUdecKoro 3apsaaa. Cuia Toka, BEKTOp INIOTHOCTU

TOKA.
3. 3agayva. [Ipsmoii mpoBOI JITMHON [ =10 cm nomernieH B OJHOPOJTHOM MarHMTHOM TOJI€ C UHIYK-

mueit B =1 Tn. Konups! ero 3aMKHYTBI THOKHUM MPOBOIOM, HAXOAAIMUMCsI BHE T10J1s1. CONTPOTHUBIICHHE
R Bceit nemu pasno 0.4 Om. Kakas momuocts P motpebyercs a1 TOro, 9To0bl ABUraTh IPOBOJ

TEpPIEHAUKYISPHO TMHUSIM UHAYKIUH cO cKopocThio V =20 m/c?

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIN
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

3AYETHBIM BUJET Ne 19
mucturinHa: «dusukay (2 u3 3)

1. IIpoBOIHUKHM B AJEKTpUUECKOM Toje. Pacnipenenenue 3apsa0oB B IPOBOJHUKAX. DJIEKTPOEMKOCTh

YEIUHEHHOTO NMPOBOAHUKA (cepbl).
2. DddexT Xomna. 3akoH Ammepa.
3. 3amaua. ITo Tonkomy konbiy paguycom R =10 cm paBHOMepHO pacnpeseneH 3apsj ¢ TUHEHHOI

wiotHocThio 7 = 1 uKi/m. B nientpe kosbia Haxomures 3apsaa O = 04 MxKi. Onpenenuts cuny [,
pacTAruBaroIly0 KOJbll0. B3aumozeiicTBueM 3apsa0B KoJiblia MpeHeOpeyb.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB/§HI/IH POCCMI7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUIHOHIIIMKOBA

3AUETHBIM BUJIET Ne 20
nucuuruinHa: «Puszukay (2 u3 3)

1. KOHI[GHCB.TOpr 1 UX COCOAUHCHUA. EMKOCTB crCTEMBI MPOBOAHUKOB HA NpUMEPAX IIJIOCKOTO, 11~

JVHJPUYECKOTO U c(hepUUECKOr0 KOHJIEHCATOPOB.
2. BuxpeBoii xapakTep MarHuTHOTO 1oJisi. CBsI3b 3JIEKTPUYECKOTO U MarHUTHOTO TOJIeH, IpeoOpaso-

BaHus JlopeHa uist 3J1eKTpPOMarHuTHOTO TOJIS.
3. 3agaua. ToHKOE KONIBLO paguycoM R=8 cMm HeceT 3aps/, paBHOMEPHO paclpeie/IeHHBIH ¢ TUHEH-

Hoi wiotHocThi0 7 =10 HKn/M. KakoBa HanmpsskeHHOCTs £ 37€KTpHYECcKoro moiist B TOUKE, PaBHO-

ylaJleHHOMH OT BCeX Touek Kolbla Ha paccTosnue ¥ = 10 cm?

Ycnaxkuesn P.T.

3asexyrommuii kagenpoi

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPAIINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA
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3AUYETHBIN BUJIET Ne 21
mucturinHa: «dusukay (2 u3 3)

1. DnemenTapHbIN 5IeKTpUYECKUi 3apsia. 3akoH KynoHa. 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsia.
2. MarnuTtHas MHIyKIHS B BemiecTse. [lua-, mapa- u peppomMarHeTuky. BekTop HaMarHn4YMBaHuUs.
MaruutHasi NpOHULIAEMOCTh. SIBJIE€HUE rUCTEepE3uca.

3. 3amaua. J[Be Kpyrible mapamienbHble miactunbl paguycom R=10 cm Haxomsarca ma manom (1o
CPaBHEHHIO C PaJMyCOM) PAcCCTOSIHMM ApYT OT apyra. IlnactuHaM cooOuIuiIn oJUHAKOBBIE 110 MO-
JYJI0, HO IPOTUBOIOJIOKHBIE 10 3HAKY 3apaasl |Q,|=|O,|= O . Onpenenuts 310T 3apsn Q , €CIH IIa-

CTHMHBI NPUTATUBAIOTCS ¢ cunol F'=2 mMH. Cuurats, 94To 3apsbl pacIpeaesSrOTCs 110 IIaCTHHAM PaB-
HOMEPHO.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. 1. MUUIHOHIIIMKOBA

3AUETHBIM BUJIET Ne 22
nucuuruinHa: «Puszukay (2 u3 3)

1. BEKTOp 2/IEKTpUUYECKOT0 CMELIEHUS. DJIEKTPOCTaTUKA AUAIEKTPUKOB. Teopema OcTporpaackoro-
["aycca u1st BEKTOpa 3JIEKTPUYECKOTO CMEIICHHUS.
2. MarautHasa unaykuus. Cuna Jlopenua. J[BrkeHue 3apsiia B OAHOPOJHOM MarHUTHOM TOJ€E. Y CKO-
PUTENHN 3apSHKEHHBIX YaCTHII.
3. 3amava. JlBe rpymmbsl U3 TpeX MOCIEAOBATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEAMHEHBI Mapal-
nensHo. DJIC kaxkaoro snemenra pasHa E = 1.2 B, Bayrpennee conporusienue 7 =02 Owm. [Tomy-
yeHHas Garapes 3aMKHyTa Ha BHemHee conpoTtusienne R =15 Owm. Haiitu cuny Toka [ Bo BHeImHEH
LEIH.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPAIINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

3AUYETHBIN BUJIET Ne 23
mucturinHa: «dusukay (2 u3 3)

1. OnexrpoMaruutHasa nHaykus. 3akoH dapanes u npaswio Jlenna. 3JIC MHAYKIIMU KakK CIIEICTBUE
3aKOHA COXPAHEHUS SHEPIHH.

2. Ilone nunonsi, >JeKTPUUECKUN AUTOIbHBIA MOMEHT. [lonsipu3anus IM3IEKTPUKOB, €€ Pa3InyHbIe
THIIBL

3. 3apaya. Cuia TOKa B IPOBOJHHMKE PAaBHOMEPHO YBEIMYUBAETCS OT [, = 0 JO HEKOTOPOrO MaKCH-

MaJIbHOTO 3Ha4eHHs B TeueHue Bpemenu 7 = 10 c. 3a 3170 Bpemsi B MPOBOJHUKE BBIICITHIOCH KOJIHYE-
cTBO TeIoThl Q = 1 kJ[k. OnpenenuTs CKOPOCTh HapacTaHUS TOKA B IPOBOJHUKE, €CIIM COIPOTHUBIIC-

uue R ero pasuo 3 Om.
3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCTIéO HAYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICI§OI71 OEIEPALINU
I'POBHEHCKHU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA
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3AYETHBIN BUJIET Ne 24
nucuuruinHa: «Puszukay (2 u3 3)
1. TToTok BekTOpa HANPSIKEHHOCTH 3JIeKTprudeckoro nossi. Teopema Octporpaackoro-I'aycca st

HAITPSPKCHHOCTHU 3JICKTPUYICCKOTO ITOJISI B BAKYYMC.
2. JludpdepennmanbHoe ypaBHEHHE AIEKTPOMArHUTHOW BOJTHBI.
3. 3ajava. DIEKTPOH BJIETEI B IPOCTPAHCTBO MEXKAY TUIACTHHAMU TUIOCKOTO KOHJIEHCATOpa CO CKOPO-

creio V=10 Mwm/c, HanpasienHoli napamensHo miactuaaM. Ha kakoe paccTosiHME MPUOIU3HTCS
JIEKTPOH K MOJIOKUTENIBHO 3apsKEHHON MJIaCTUHE 3a BPEeMs JBM)KEHUSI BHYTPU KOHJEHcaTopa (I1oJie
CUUTATH OJIHOPOJHBIM), ECIIU paccTosHue d MKy INTACTUHAMH PAaBHO 16 MM, pa3HOCTb MOTEHIIHA-

noB U=30 B u qnuna [ nnactun pasua 6 cm?

3asenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

3AUETHBIN BUJIET Ne 25
mucturinHa: «dusukay (2 u3 3)

1. ITpumepsl pacyeTa MOTEHIUAIOB U1 HEKOTOPBIX 3apsKCHHBIX TEl.
2. SIBnenne camouHAyKIMU. UHIYKTUBHOCTE. THAYKTHBHOCTH COJIEHOMAA.

3. 3amaua. ToHKHI cTEpKEHb COTHYT B Koab1o paguycom R=10 cm. On 3apspken ¢ nuHeiHON 10T-
nocteio 7 = 300 uKn/m. Kakyro pa6ory A Hamo coBepmmuth, 4To0bI NEpeHecTH 3apan Q = 5 uKi us

LIEHTpPa KOJbIIa B TOYKY, PACIOI0KEHHYIO Ha OCH Kolbla Ha pacctosuun [ = 20 cM or nenTpa ero?

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OENEPAIINU
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUTHOHIIIMKOBA

3AUYETHBIN BUJIET Ne 26
mucturinHa: «dusukay (2 u3 3)

1. TTonsitue mosa. HanpspkeHHOCTD 3JIEKTPUYECKOro moJist. HanmpsiakeHHOCTh 3JIEKTPUYECKOTo OIS

TOYEYHOT O 3apsAna. [IpyHIuI cyneprno3unuu noseu.
2. Toku 3ambIkanus U pa3mbikanus. [loctosiHHas BpemeHn RL-1ienouku. DHeprusi MarHUTHOTO TOJISL.

3. 3amaua. Dnextpoemkocts C mockoro konjaeHcaropa pasHa 111 nd. Juanextpuk - dapdop (
£=65). Kongencarop 3apsaaumu 10 passoctu norenmanos U =600 B u oTkoumiIn ot HCTOYHUKA
Hanpsokenns. Kakyro pabory A HyXHO COBEPIIMTH, 4TOOBI BBIHYTH AUDJICKTPHK U3 KOHIEHCATOpa?
Tpenue npenedpexuMo Majo.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCTIéO HAYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICI§OI71 OENEPALINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIIMKOBA

3BAYETHBIN BUJIET Ne 27
nucuuruinHa: «Puszukay (2 u3 3)
1. ConpoTuBjeHHE U MPOBOAUMOCTD. 3akoH OMa Jj1s1 OTHOPOTHOTO ydacTKa JMHEeWHOH 1ienu. Jud-
¢depennmansHas Gopma 3akona Oma.
2. BuxpeBoit xapakTep MarHuTHOTO 1oJsi. CBSA3b JIEKTPUIECKOTO M MarHUTHOTO TOJIeH, Tpeodpa3o-

BaHUA HopeHua IJIA BJICKTPOMAruuTHOTO ITOJIA.
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3. 3amauva. [To TOHKOMY TIPOBOJLY, H30THYTOMY B BHJIE IPIMOYTOJIbHUKA, TedeT ToK [ = 60 A. Jnunbl
cropon npamoyronbuuka pasabl @ =30 cmu b =40 cm. OnpeenuTs MarHuTHYIO HHAYKIHIO B B

TOYKE MECPECCUCHUA JTMaroHaycH.

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTI}O HAVYKU U BLICHIEFp OBPA3OB/§HI/I${ POCCI/II7ICIU<OI71 OENEPALINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUUIHOHIIIMKOBA

3AUYETHBIN BUJIET Ne 28
nucuuruinHa: «Puszukay (2 u3 3)

1. TTocnenoBarenbHOE U TApALICIbHOE COCTMHEHNE MMPOBOTHUKOB.
2. MarauTtHoe nose JBuxyuierocs 3apsiaa. 3akon buo-Casapa-Jlamiaca. Beluncinenne nnaykuuu

IPSIMOJIMHEHHOIO MPOBOJAHHUKA C TOKOM.
3. 3anava. Tonkuii crepxens amunoit / =10 cM paBHOMepHO 3apsxen. JIuneiinas miotHocTs 7 3apsaa

pasHa 1 mMxKn/m. Ha npomomkenun ocu crepskHs Ha paccrosauu @ =20 cMm or Onuxaiimero ero
KOHIIa HaxoauTcs ToueuHsbld 3apsa QO = 100 vKn. Onpenenuts cuny F' BzaumopneiicTus 3apsken-

HOI'0 CTCPKHA U TOYCUHOI'O 3apsja.

3asenyromuii kageapoi Ycenaxues P.T.

3 cemectp

MI/IHI/ICTEPCTQO HAYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 1
mucrumnHa: «Dusnkay

1. Baemrawnit potosrddext u ero 3akonsl. OnbiTel CToseToBa. @OTOHBI. YpaBHeHHE DUHIITEHHA IS

BHemHero Goroaddexra.

2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONITUKH.

3. 3agaya. Ha MputbHYyI0 MmiIeHKy (n=1.3), HaxoasIyIocs B BO3yXe, aJaeT HOPMAJIbHO My4OK Oe-
joro cBeta. [Ipu kakoi HaMMEHbIIIEeH TOJIINHE dTUICHKH OTPa)KEHHBIN CBET C IJTUHOMN BOJIHBI A =

0.55 MKM OKaKeTCsl MAaKCUMAaJIbHO YCUJIEHHBIM?

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKU U1 BBICHIET 9 OBPA3OB/§HI/IH POCCMI7ICI§OI71 OEJIEPALIN
I'POBHEHCKHU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 2
qucuumnHa: «Pusukay

1. SAnepubie cunbl. Me30HBI
2. 3axoH npesniomsieHus. IlonHoe oTpaxenue.
3. 3apaua. Pacctosinue Arz; MEXIy BTOPBIM M MEPBBIM TEMHBIM KOJblIaMu HbI0TOHA B OTpakeHHOM

CBCTC paBHO IMM. OHpQ[[eHI/ITB PaCCTOSAHUC AI"](),9 MCKAY ACCATBIM U JACBATHIM KOJIbIIAMMU.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHUS POCCUICKOM ®EIEPALIN
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I'PO3HEHCKUI T'OCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKUN YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 3
IqucuumnHa: «Pusukay
1. Judpakaus @paynrodepa Ha OTHON MIEITH.

2. OCHOBHBIE 3aKOHbBI T€OMETPUUECKON ONTHUKH.
3. 3amaua. Kakas momns sHepruu (P OTOHA U3PACcX00BaHa Ha pabOTy BHIPBIBAHUS (DOTODIIEKTPOHA, €CIIN

KpacHas rpanuna Ggorodpdexra Agp = 307 HM U MaKCUMaJIbHAS! KHHETHYECKas SHEPTUS T max POTORIIEK-
TpoHa paBHa 13B?

3aBenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCT%O HAYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKWW YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBINA BUJIET Ne 4
aucuuiuinHa: «dusznuka»
1. ITnockoe 3epkano. M300paxkeHne B IIIOCKOM 3epKalie.

2. Mudpakmus Opaynrodepa Ha 1udpaKIimOHHON pEIIeTKE.
3. 3apmava. Bpramcnute pamumyc ps naToi 30oHbI DpeHens Ui IJIOCKOTO BOJHOBOTO (hpoHTa

(4= 0.5 MKM), eciTu TIOCTPOEHUE JIeTaeTCs I TOUKH HAOIIOICHUS, HAXOIAIICICS Ha PACCTOSIHAY b =
IM oT hpoHTA BOJIHEI.

Ycnaxkuesn P.T.

3asenyromuii kageapoi

MI/IHI/ICTEPCTQO HAVYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUNU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIA BUJIET Ne 5
auciuIInHa: «Du3nkay
1. Cdepuueckoe 3epkano. Mzobpaxenne B chepuaeckoM 3epKase.

2. YpaBHeHue DWHIITEIHA 171 BHeHETo GoTtodddexra.
3. 3apava. Onpenenuts s3HEpruto W, uzinyyaemyro 3a BpeMs f = | MUH U3 CMOTPOBOI'O OKOIIKA IJIO-

mazaeio S = 8 cM? MIaBMIIBHOM TIeuH, eciu ee Temmeparypa 7=1200 K.

3asenyromuii kageapoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OEEPAILINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUTHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 6
qucuumnHa: «Pusukay

1. Teopus aroma Bogopoaa o H. bopy. CnexrpasibHble cepuM aToMa BOJOPO/A.

2. Jlunza. I[TocTpoenne n3o0paxeHus B TUH3AX.
3. 3apmava. Yron bprocrepa O npu nazieHnu cBeTa U3 BO3/lyXa Ha KPUCTAJUI KAMEHHOM CoJM paBeH 57°.

OHpeI[eHI/ITL CKOPOCTH CBCTA B 3TOM KpUCTAJIIC.

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKMU U1 BBICHIET 9 OBPA3OB/§HI/IH POCCMI7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHu akagaemuka M. 1. MUIHOHIIIMKOBA
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DK3AMEHALIMOHHBIN BUJIET Ne 7
JucHUIuInHa: «Puszuka

1. Uarepdepennus ceeta. MHTEHCMBHOCTH CBETOBOM BOJIHEL. [IpuHIMN cynepno3unun. [IpocTpan-
CTBEHHAas! U BpEMEHHAasl KOT€PEHTHOCTh. Y CJIOBHSI MAKCUMyMa 1 MMHMMYMa UHTEHCUBHOCTHU CBETA
IpYU UHTEPPEPEHIIUU BOJH OT ABYX KOT€PEHTHBIX HCTOYHUKOB..
2. B3auMopeHCTBHsS H3IIydyeHHs C BELIECTBOM. BbIHYXJeHHOE u3NydeHue. BriBox Qopmyiib
M.Ilnanka no A.DUHIITEHHY.
3. 3agaua. ludpakuuonnas pemerka cogepxut #n = 200 mrpuxos Ha 1 mMm. Ha pererky magaer Hop-
MaJbHO MOHOXpOMaTH4YecKui cBeT (A = 0.6 MkM). MakcuMyM Kakoro HanOOJIbIIEro MopsIKa JaeT 3Ta

peuierka?

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKNUW YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 8
qucuumuinHa: «Pusnka
1. Unrepdepenuus cBeta.
2. Umnynsc dotona. [laBnenue cBeta. KBaHTOBOE M BOTHOBOE OOBSICHEHHE JABJICHUS CBETA.
3. 3amaua. Ha y3kyto mensb najaeT HOpMaabHO MOHOXPOMATUYECKUI CBET. YTOJI (QOTKIOHEHHUS ITy4YKOB
CBETa, COOTBETCTBYIOIINX BTOPOW CBETNION AudpakimonHol mosioce, paBeH 1°. CKOJBKUM JUTHHAM
BOJIH IIAJAI0IIETO CBETA PABHA IIUPHUHA LIEIN?

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCTIéO HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICI§OI71 OENEPAILINU
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUUTHOHIIMKOBA

DK3AMEHAIIUOHHBIN BUJIET Ne 9
qucuumnHa: «Pusukay

1. Uatepdepennnsi B TOHKUX IJICHKAX.
2. KBaHTOBOE ¥ BOJTHOBOE OOBSICHEHHE ABJIEHUS CBETA.
3. 3amaua. OnpenenuTs JUIMHY BOJIHBI A (POTOHA, UMITYJILC KOTOPOTO PaBEH UMITYJIbCY DJIEKTPOHA, 00-

JaJaroIero ckopoctbio v= 10 Mwm/c.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagaemuka M. JI. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 10
IqucuumnHa: «Pusukay
1. TTosiock! paBHo# TonmuHbl. Konsua HeroToHa.

2. lehekT Macchl U SHEPTUS CBSI3M si/Ipa.
3. 3amaya. 3ByKkoBbIe KosieOanus yactoTor v = 0.5 k't u amrmmutynoi A = 0.25 MM pacrpocTpaHs-

10TCs B yripyroit cpeae. Jnuna Bomusl A= 70 cM. Haiitu: 1) ckopocTh v pactipocTpaHeHUs BOJH; 2)
MaKCUMAaJIbHYIO CKOPOCTD (dE/df)max ABUKEHUS YaCTHUI] CPEJIBI.

3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCT@O HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICIV<OI71 OEEPAILINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIMKOBA
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DK3AMEHALIMOHHBIN BUJET Ne 11
aucuyiuinHa: «Pusnuka»
1. IMpunnun I'olirenca-®penens. 3ousl Openens. Judppakuus OpeHens Ha KPyriioM OTBEPCTUH U
JUCKE.

2. D¢ dexTuBHAS Macca SJIEKTPOHOB B KPUCTAILIAX.
3. 3agayva. [Ipu yBenuyeHUH TEPMOAMHAMUYECKON TeMIiepatypbl 1 4EpHOro Teia B JBa pasa JJIMHA

BOJIHBI A, HA KOTOPYIO MPUXOAUTCSI MAKCUMYM CIIEKTPAIbHOM IUIOTHOCTH SHEPTETHUECKOM CBETUMO-
ctu u(A, T) ymensimmiock Ha AA = 400 aM. OnpeenuTh HAYaIbHYIO U KOHEYHYIO TeMIepaTypbl 77 u

7.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKWW YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJET Ne 12
qucrunia: «Dusukan

1. Indpakius Ha KPyriaoM OTBEPCTHH U Ha JUCKE.
2. AtoMHoe sapo. JledekT Macchl U DHEPTHUS CBSI3U sIpa.
3. 3amaua. BosHa pacnpocTpaHsieTcsi B yIpyroii cpee co ckopoctbio v= 100 M/c. Haumensiee pac-

CTOSTHUEAXMEXTY TOUYKaMH cpejibl, (pa3bl KojaeOaHuH KOTOPBIX MPOTHUBOMOJIOXKHBI, paBHO 1 M. Onpe-
JEJIUTh YacTOTy KojeOaHuH.

3aBenyrommii kageapoi Ycnaxkuesn P.T.

MI/IHI/ICTEPCT];%O HAYKHU U BbICLLIEli (6] OBPA3OB§HI/IH POCCMﬁCKOﬁ OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKNUW YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3aMeHalMOHHbBIH OmteT Ne 13
qucuumuinza: «Pusnka
1. PagnoaktuBHOCTh. Allb(a-, 6eTa- U , raMMa-U3Iy4eHus saep. 3aKOHbI PaTUOAKTUBHOTO PACIIaa.

2. EcTecTBeHHBIN U NOJISPU30BaHHBIN CBET. BUbI mossipu3aiy.
3. 3apava. ToHkas muenka ToamuHoi 0.41 MKM U3 IpO3pavyHOro IUIACTUKA C TIOKAa3aTelIeM IIpesioMIe-

HUs n=1.5 ocBemieHa 6ebIM CBETOM, MaJal0NUM HOPMAIBHO K TOBEPXHOCTH. Kakue JUIMHBI BOJH U3
BUJIUMOTO TUania3oHa OyIyT YCUJIEHBI B OTPAXXECHHOM ITyuKe?

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 14
JqucuumnHa: «Pusukay

1. SAnepubie peakuu. [IpoGnemMsl saepHON SHEPTETHKHY.
2. 3aKOHBI U3NTy4eHus aOCOIIOTHO YepHOTO Tena. PacmpenenenHue SHEPTUU B CIIEKTPE aOCOMIOTHO Yep-

HOTO TeJa.
3. 3apada. Korga npubop mis HabmoaeHus kojer HploToHa morpy3uiu B :KHIKOCTb, THAMETpP BOCh-
MOI'0 TEMHOT'O KOJiblla YMeHbIIWICS ¢ 2.92 cm a0 2.48 cMm. Uemy paBeH mokazaresib MPEIOMICHUS

KUJIKOCTU?
3asenyromuii kageapoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAVYKHU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPAILINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNU YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa
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DK3AMEHALIMOHHBINA BUJET Ne 15
JqucuumnHa: «Pusukay
1. Knaccuueckas 37eKTpoHHas Teopus aucnepcuu. CBsi3b JUCTIEPCHUH C MOTJIOIICHUEM.
2. Yactuna B OTHOMEPHOU MTPSAMOYTOJIbHOM NOTEHIIMAIBHOM siMe. KBaHTOBaHME SHEPIrUU U UMITYJIbCA
YaCTHLIBI.
3. 3amaya. B ombite FOHra paccrosaue dvexnay mensimu paBHo 0.8 mm. Ha xakom paccrosHuu / ot
1ieseH clieayeT pacroyloKUTh SKpaH, 4YToO0bl HIMPUHA b UHTEPPEPEHIIMOHHOM MOJIOCH! 0Ka3aJ0Ch paB-

HOH 2 MM?
3asenyromuii kageapoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPAILINU
I'POSHEHCKUNU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 16
mucrumnHa: «dusnkay

1. DHeprus u umiynbe GotoHa. JlaBneHue cBeTa.

2. Onpit ltepna u I'epnaxa. Cnun 31nekrpoHa. CIMHOBOE KBaHTOBOE YHUCIIO.

3. 3agava. Ha myTu cBeTOBOM BOJIHBI, HAYIIECH B BO3/IyX€E, MOCTABUJIN CTEKJISHHYIO TIJIACTUHKY TOJIIU-
HOI A= 1 MM. Ha CKOTbKO M3MEHHUIIACh ONTHYECKAs JJIMHA TYTH, €CJTH BOJIHA TTa1aeT Ha TUTACTUHKY: 1)

HOPMaJIbHO; 2) o yriiom 0= 30°?

3aBenyromuii kageapoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPALINU
I'POBHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 17
mucuuruiHa; «dusukay

1. Paccesanue cBeta. 3akoH byrepa. PaneeBckoe paccesHue.
2. KopmyckynsipHO-BOTHOBOM JTyaii3M CBOWMCTB BEIIECTBA U €TI0 ONMBITHOE 000CHOBaHue. [ umoTe3a
ne bpoitns. OnbITel O AUPPAKIUK 3JIEKTPOHOB, aTOMHBIX U MOJIEKYJISIPHBIX MTyYKOB.

3. 3amaya. Yroa aMexay MJIOCKOCTSMHU INPOIYCKaHUs MOJIIpU3aTopa U aHanuzatopa paseH 45°. Bo
CKOJIBKO Pa3 YMEHBIINTCS HHTEHCUBHOCTD CBETA, BBIXOAIIETO U3 aHAJIIM3aTOPA, €CJIN yroJl YBEIUYUTh
1o 60°?7

3aBenyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 18
mucrumnHa: «dusnkay

1. YpaBHeHnue DitHmTeHa 17151 BHemHEro GorodddexTa.
2. CraunoHapHble cocTosiHuA. YpaBHeHue lllpennHrepa ais cTallMOHApPHBIX COCTOSHUM. J[BH)KeHue

CBOOOTHOM YacTHIlbl. YacTHIla B OJJHOMEPHON MIPSMOYTOJILHON MTOTEHITHATBHOM SIME.
3. 3amaua. ['ups, mojaBeUIeHHAs HA MPYKUHE, KOJNEOIETCs MO0 BEPTUKAIM C aMIUIUTYI0U 4 = 4 cm.
OnpenenuTh MOTHYO SHEPruto E KoaebaHuil TUPH, €CIIH )KEeCTKOCTh NMPYKUHBI k = 1 kH/Mm.

3asenyromuii kageapoi Ycnaxues P.T.

MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUS POCCUCKOM ®EIEPALIN
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I'PO3HEHCKUI T'OCYJIAPCTBEHHBIN HE®TSIHOU TEXHUYECKUN YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 19
IqucuumnHa: «Pusukay

1. [Tonstpu3zanus cBeTa npy OTPAXKEHUU U MpeoMiIeHuHu. 3aKoH bprocrepa.

2. Mexanndeckue rapMoHHYeckue koyebanus. ['apmonnueckuit ocimuiarop. [pyxunubii, Gusnye-
CKUI U MaTeMaTHYECKUI MasiTHUKUA. ATOM BojiopoJia. [ 1aBHOe, OpOUTaIbHOE U MAarHUTHOE KBAaHTOBBIE
yucia. MarHuTHeI MOMEHT atoMa. KBaHTOBaHME MOMEHTA UMITYJIbCA.

3. 3amava. Konbiia HeioToHa HaGMIOAI0TCS € TIOMOIIBIO JIBYX OJMHAKOBBIX TUIOCKOBBIMYKJIBIX JIMH3
paanycoM KpuBU3HBI R = 1 M, CII0)KEHHBIX BIIOTHYIO BBITYKJIBIMU TOBEPXHOCTSIMH, TaK YTO TUIOCKHE
MOBEPXHOCTH JIMH3 MapauieibHbl. ONpenenuTs paguyc #2 BTOPOrO CBETIOr0 KOJIbIla, HaOII01aeMOoro
B OTpayKeHHOM cBeTe (A = 660 HM) Ipu HOPMAIPHOM TAJICHUU CBETA HAa MIOBEPXHOCTh BEPXHEH JIMH3BI.

3asenyrommuii kageapoi Ycenaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEIEPALINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 20
nucuuruinHa: «Puszukay (3 u3 3)

1. UaTepdepeHnonHas KapTUHA OT ABYX KOTEPEHTHBIX UCTOYHUKOB.
2. qudpakius Ha KPyriIoM OTBEPCTUH U Ha JHCKE.

3. 3amaya. Kakoil HaumeHbIIeH pasperiaronieit cuiioil R 1omkHa o0nagath AM(pakmoHHas pemeTka,
YTOOBI C €€ TTOMOIIBI0O MOYKHO OBLIIO Pa3peIIUTh JIBE CIIEKTPAIbHBIC TUHUN Kaus (A1 = 578 HM U A2 =
580 um)? Kakoe HauMmeHsbIiee unciio N IITPUXOB JTOJDKHA UMETh 3Ta PEIlIeTKa, YTOObI pa3pelieHne

OBLIO BO3MOXKHO B CIIEKTPE BTOPOTO MOPSIIIKA.

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3aMeHalMOHHbIH OmteT Ne 21
JqucuumnHa: «Ousukay

1. 3akon Mamtoca. JIBoitHoe nyuenpenomieHue. IcKkyccTBeHHast ONTHYECKasi aHU30TPOIIHS.
2. N'apmonmnueckue kosiebaHusi U UX XxapakrepucTtuka. /uddepennmnansHoe ypaBHEHUE TapMOHHYeE-
CKUX KOJIeOaHHIHA.
3. 3amava. Ha qudpakumonnyo penetky, cogepxanryto #= 100 mrpuxoB Ha | MM, TajjaeT HOPMaJIbHO
MOHOXpPOMAaTHYECKUN CBET. 3pUTebHas TpyOa CIeKTpOMETpa HaBelIeHa Ha MAaKCUMYM TPEThEro mMo-
psaka. UtoObl HaBeCcTH TPYOy Ha IPYrol MakCHMYyM TOTO K€ MOpsi/iKa, e HYyKHO MOBEPHYTh Ha YToJl
A = 20°. OnpenenuTs JUTMHY BOJHBI A CBETA.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 22
qucuumnHa: «Pusukay
1. KBanToBas runote3a u ¢popmysna [lnanka.
2. KorepeHTHbIE HICTOYHUKH CBETA.
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3. 3amayva. Temneparypa 7 uepHoro tena paBHa 2 kK. OnpenenuTs: 1) ciekTpaabHYIO IJIOTHOCTD YHEP-
run u3nydeHust u(A, T) st uHbI BOTHBL A = 600 HM; 2) SHEpPreTHYeCKYI0 CBETUMOCTh R B HUHTEpBAJIe

JUTHH BOJIH OT A1 = 590 M 10 A2 = 610 HM.

Ycnaxkuesn P.T.

3aBenyromuii kageapoi

MI/IHI/ICTEPCTQO HAVYKU U BBICHIEI" 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

OK3aMeHalMOHHBIN Outer Ne 23
aucuyiuinHa: «Pusnuka»
1. Aucnepcus ceera. O6iacT HOPMAIBHOW U AHOMAIILHON JAUCTIEPCHUH.

2. Jlunza. I[TocTpoenne n3o00pakeHUsI B TUH3AX.
3. 3agauva. Onpenenutsb JUIMHY A Oeryiiel BOJIHBI, €CIIM B CTOAYEH BOJHE paccTrosHue / Mexnay: 1)

MIEPBOM M CEIbMOM IMMYYHOCTSIMH paBHO 15 ¢M; 2) IEPBBIM U YETBEPTHIM Y3JIOM PaBHO 15 cMm.

3aBenyomuii kadenpoii Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 24
JqucuumnHa: «Ousukay

1. BeiBoxa u3 popmynsl [lnanka 3akonoB Buna u Credana-bonpiimana.

2. [Ipox ok IeHne 4acTull 4Yepe3 MOTCHIIMAIBHBIN Oapbep.
3. 3apava. [{na npekpamenust GoroddexTa, BBI3BAHHOTO 00JIyueHHEM TUIATHHOBOM TUIACTUHBI Yilb-

TpaUOJIETOBBIM CBETOM, HY)KHO TMPHIIOKHUTH 3aJ€P>KUBAIOIIYI0 pa3HOCTh nmoTeHnuanoB U; = 3.7 B.
Eciy nnatvHOBYIO MIACTUHY 3aMEHUTH IUIACTUHON U3 IPYroro MaTepuaia, TO 3a1epKUBalOLIYI0 pas-
HOCTh MOTEHIIMAJIOB TIpHIETCS yBeIMUnuTh 10 Uz = 6 B. Onpenenuts padboTy 42 BbIX0/a SJIEKTPOHOB C
MIOBEPXHOCTH HOBOM IUIACTHHBI, €CIIU JJIs TNIATUHBI padoTta Beixoga A; = 6.3 3B.

Ycnaxkuen P.T.

3aBenyomuii kadenpoii

MUWHUCTEPCTBO IjAyKH U BBICILIET'O QBPA3OBAHI{I}[ POCCMPICKOIZI DOENEPALINU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKWW YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3aMeHaInOHHbIH OuaeT Ne 25
nucuuminHa: «dusukay

1. Judpakaus @paynrodepa Ha qudhpakIIMOHHON PEIIeTKE.

2. SInepubie cuibl. Me3oHbl. OOMEHHBIHN XapakTep SAepHBIX CHIL.

3. 3anayva. [1nockas 3BykoBasi BojHa umeeT nepuoj, 7' = 3 mc, aMmutyay A = 0.2 MM U IJIUHY BOJIHBI
A=1.2 m. lnst TOYEK cpelbl, yaalleHHBIX OT UCTOYHMKA KoJjeOaHMii Ha paccTosHUE X = 2 M, HalTH: 1)
cMmeneHne E(x,f) B MOMeHT! = 7 Mc; 2) cKopocTb 0&(x,1)/0t n yckoperue 0%E(x,£)/0f ans Toro e Mo-

MeHTa BpeMeHH. HauanbHyro a3y konebaHuit mpuHATh paBHOM HYIIIO.

3aBenyromuii kageapoi Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKHU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPAIINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa
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DK3AMEHAIITUOHHBIN BUJIET Ne 26
qUcHUIUINHA: «DU3UKa»

1. Baemnuit pororddekt u ero 3akoHbl. OnbiTel CToneToBa. @OTOHBI. YpaBHEHUE DUHIITEHHA IS
BHemHero gororddexra.
2. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHUKHU.

3. 3apayva. CpegHeKBaApaTUYHOE 3HAYEHNE UHAYKIIMK MarHUTHOTO TIOJISI B 3JIEKTPOMAarHUTHOM
BosIHE paBHO B= 2.50 HTn. KakoBa HHTEHCUBHOCTb ITOW BOJIHBI?

3aBenywomuii kadeapoii Ycnaxues P.T.

Kpurepuun oneHKH 3HAHUH CTYJeHTA HA IK3aMeHe

OneHka «OTJIMYHO» BBICTABIACTCS CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHBIE,
riyOoKHe 3HaHUs Y4eOHOH POTrpaMMBbl IUCIUILIMHBI U YMEHHUE YBEPEHHO IIPUMEHSATH UX Ha MIPAKTHKE
IPU PELICHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U MPABMIIBHOE 0OOCHOBAHHUE NPUHATHIX PELICHUH.
OneHka «XOpoIIO» - BBICTABJISAETCSA CTYJEHTY, €CJIM OH TBEPJO 3HAET MaTepHad, TPaMOTHO U
10 CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATH NOJyYCHHbIC 3HAHNS HA IPAKTHUKE, HO TOIYCKAET
B OTBETE WU B PEIICHUN 337]a4 HEKOTOPbIE HETOYHOCTHU, KOTOPHIE MOXKET YCTPAHUTH C MO-
MOIIBIO JONMOJIHUTEIBHBIX BOIIPOCOB MIPEMNOJAaBATENS.

OneHka «y10BJIETBOPUTEIBLHO» - BHICTABIISETCS CTYCHTY, NTOKa3aBIIeMy (hparMeHTapHbI, pa3po3-
HEHHBII XapakTep 3HaHUH, HEIOCTaTOYHO IPAaBUIIbHBIE (OPMYIUPOBKH 0A30BbIX MOHATHUI, HapylIe-
HUS JIOTHYECKOM MTOCIE10BATEIBHOCTH B N3JI0KEHUH IPOIPaMMHOI0 MaTepHualla, Ho IIpy 3TOM OH BJla-
JieeT OCHOBHBIMM pa3zielaMy y4yeOHOM MmporpamMmbl, HEOOXOAUMBIMU Il AaJIbHENIIEro o0ydeHus U
MOKET MPUMEHATD MOJTyYeHHBIE 3HAHH 110 00pa3lly B CTAHAAPTHON CUTYalUH.

OueHkKa «Hey10BJIeTBOPHUTEIbLHO) - BBICTABIISIETCS CTYACHTY, KOTOPBI HEe 3HaeT OoNbIlel yacTu
OCHOBHOTO COJEpX)aHHUs y4eOHOW NMporpamMMbl JUCHUIUIMHBL, JOIyCKAaeT rpyOble OmIMOKU B
(opMynHpOBKaxX OCHOBHBIX IOHATHH AUCIUIIJIMHBI U HE YMEET UCI0JIb30BaTh NOJYYE€HHbIE 3HAHUS
IIpU PEIIEHUN TUIOBBIX MPAKTUYECKUX 3a7ay.

KommiekT 1aboparopHbix padot

HaumenoBanue j1ab. pabot

=]
~
=
No paznena
JACITATITIHBI

1. II cemectp

~
N

O6paboTka pe3ynbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

75



Ompenenenre yCKOpEHHUs: CBOOOTHOTO TajeHus (q) ¢ TOMOIIBIO
MaTeMaTH4YCCKOro MassiTHUKa

OHpeI[GJIeHI/IC MOMCHTA UHCPIHUHU C ITIOMOIIBLI0 MAasdTHUKA Maxkc-
BCJL1a

Onpenenenue ko3 uimeHTa BHyTpEeHHEr0 TPEHUS KHUJIKOCTH 1O
metony Crokca

Onpe/enieHre OTHOIICHHS TEIIOEMKOCTEH BO3/TyXa IIPH ITOCTOSTH-
HOM JAaBJIEHUU U 00BbEME

3. 3. III cemectp

W3yueHne 31eKTpou3MepHUTEIbHBIX IPUOOPOB

N3yuenune paboThI 3JIEKTPOHHOTO OcIIuIorpada

Omnpenenenre pabOTHI BEIXOAA AIEKTPOHOB U3 MeTaslia

N3ydeHune 31eKTpUUeCKuX CBOMCTB CETHETOAIETPUKOB

OHpeHGHeHI/IC OTHOIIICHHA 3aps/ia 3JICKTPOHA K €TI0 MaCcCC MCTO-
AOM Mar"He€TpoHa.

4. 4. IV cemectp

JIMH3BI 1 UX MOrpCIuIHOCTU

OnpeneneHue paccTOSHUA MEXIY MEIsIMH B onibiTe KOHra

HccnenoBanue 3akoHa Mairoca U MPOX0KACHUS TOISIPU30BaH-
HOTO CBeTa 4yepe3 (a30ByIO IUIACTHHKY

Onpenenenne GOKYCHBIX PACCTOSHUMN MOJIO0KUTEIBHOM U OTpULIA-
TEJILHOM TUH3 MeToioM beccers

Kpurepuu onenku:

— 32 BBITIOJTHEHUE OJTHOH JIa0OPaTOPHOM pabOTHI CTYIEHT MoTyJaeT 4 Oauia.
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