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IMacnopT poHIa OLIEHOYHBIX CPEACTB M0 TUCHHUILINHE «DPU3uKa)»

KoHnTponupyemsle paziens! AUCIH-
[IJIMHBI

Kon xontponupy-
€MOIl KOMIICTCH-
197051

HaunmenoBanue o1ieHOYHOTO
CpeacTBa

dusndeckrue 0OCHOBEI MEXaHUKH

OIIK-1
OIIK-1.1.

CnocobeH pemaTh 3ama4du
po(hecCHOHANLHON JIeATeNb-
HOCTH Ha OCHOBE HCIIOJbL30-
BaHUA TeOpeTH‘-IeCKI/IX nu
MPAKTUYECKUX OCHOB eCTe-
CTBCHHBIX )41 TCXHUYCCKUX
HayK, a TaKKe MaTreMaThuye-
CKOT0 armnapara

MonekynsipHasi GpuzMKa, U TEPMOAU-
HAMUKa

OIIK-1
OIIK-1.1

CnocobeH pemaTh 3ama4du
po(hecCHOHANLHON JIeATeNb-
HOCTH Ha OCHOBE HCIIOJbL30-
BaHUA TeOpeTH‘-IeCKI/IX nu
MPAKTUYECKUX OCHOB eCTe-
CTBCHHBIX )41 TCXHUYCCKUX
HayK, a TaKKe MaTreMaThuye-
CKOT0 armnapara

DJIEKTPOAMHAMHKA

OIIK-1
OIIK-1.1

CnocobeH pemaTh 3ama4du
po(hecCHOHANLHON JIeATeNb-
HOCTH Ha OCHOBE HCIIOJbL30-
BaHUA TeOpeTH‘-IeCKI/IX nu
MPAKTUYECKUX OCHOB €CTe-
CTBCHHBIX )41 TCXHUYCCKUX
HayK, a TaKKe MaTreMaThuye-
CKOT0 armnapara

Konebauns 1 BOJIHBI

OIIK-1
OIIK-1.1

CnocobeH pemaTh 3ama4du
po(heCcCHOHANLHOW JIeATeNb-
HOCTH Ha OCHOBE HCIIOJbL30-
BaHUA TeOpeTH‘-IeCKI/IX nu
MPAKTUYECKUX OCHOB €CTe-
CTBCHHBIX nu TCXHUYCCKUX
HayK, a TaKKe MaTreMaTuye-
CKOT0 armnapara

OnTHka (reomeTpudeckasi U BOJIHO-
Bast)

OIIK-1
OIIK-1.1

CrocobeH pemarh 3anadu
poeCCHOHATBHON JIeATEIb-
HOCTH Ha OCHOBE HCIIOJIb30-
BaHUsI  TEOPETHUYECKHX U
MPAKTUYECKUX OCHOB ecCTe-
CTBEHHBIX M TEXHUYCCKHX
HAayK, a TaKKe MaTeMmaThudye-
CKOT0 armnapara

KBanroBas ¢uzuka.

OIIK-1
OIIK-1.1

CrocobeH pemarh 3anadu
PO eCCHOHATBHON JIeATEIb-
HOCTH Ha OCHOBE HCIIOJIb30-
BaHUsI  TEOPETHUYECKHX U
MPAKTUYECKUX OCHOB ecCTe-
CTBCHHBIX M TEXHUYCCKHX
HAayK, a TaKke MaTeMaThdye-
CKOT0 arnmapara

DneMeHTHl (PU3UKU aTOMOB U MOJIe-

OIIK-1

CrocobeH pemarh 3a1adu




KyJ

OIIK-1.1

po(hecCHOHANEHOW JIeATeNb-
HOCTH Ha OCHOBE HCIIOJIb30-
BaHUs TCOPCTUUCCKHUX n
NPAaKTHYECKUX OCHOB eCTe-
CTBCHHBIX MW TCXHHUYCCKUX
HayK, a TaKke MareMaTrude-
CKOTO armnapara

SJICEMCHTAPHBIX YaCTUI]

DneMeHTH! (U3UKU aTOMHOTO si/1pa U

OIIK-1
OIIK-1.1

CrocobeH pemarh 3anadu
PO eCCHOHATBHON NIeATEIb-
HOCTH Ha OCHOBE WCIIOJIB30-
BaHUs TCOPCTUUCCKHUX n
NPaKTUYECKUX OCHOB €CTe-
CTBCHHBIX MW TCXHHUYCCKUX
HayK, a TaKkKe MaTeMmarude-
CKOTO armapara

HepequL OLCHOYHBIX CPEACTB.

No i/

HaunmenoBaHue O1leHOYHOTO
Cpe/cTBa

Kpartkas xapakrepuctrka
OILICHOYHOI'O CPEJCTBA

[IpencraBnenue oneHOYHO-
ro cpecTBa B PoHE

3amaua

[IpobnemHoe 3amaHue, B KO-
TOpoM oOyuaromemMycs Ipe-
JaraloT OCMBICIIHTh Peaib-
HYI0O TpO(QEecCHOHATbHO -
OPHCHTUPOBAaHHYIO  CHTYya-
U0, HEOOXOIUMYIO I pe-
MIEHUST TAHHOM MPOOIeMBI

3agaHus 114 peLIeHust
3agauu

JlaGopaTopHoe 3aaHue

Brimonnenne CTYACHTOM Jia-
O0opaTopHOW pabOTHI O pa3-
aenam

Kommiekt 1abopaTopHbIX
pabot

KoHnTtposbHas padota

CpencTBo MpoOBEPKH yMEHUM
MPUMCHATH MOJTYYCHHBIC
3HaHUA JJI peUIeHHs 3ajad
OTIPEICTIEHHOTO TUTIA IO TeME
WU pasfeny ydeOHOW uc-
IMUITIIMHBI.

KoMIIEKT KOHTPOJIBHBIX
3a/IaHMi 110 BapUaHTaM

Bormpocs! myist pyOeskHOM at-
TEeCTaluU

CpenctBo KOHTPOJISI  YCBOE-
HUS y4eOHOro Marepuana.
[IpogykT caMoOCTOSATEIbHOM
paboThl CcTyneHTa, MpeICcTaB-
JSIOMMA OO0 KpaTKoe W3-
JIO’KEHHUE B MMCbMEHHOM BHJIE
TEOPETUYECKOT0 MaTepuasa

[Tepeuens BonpocoB

3ayeTHO-3K3aMEHAIIMOHHEIE
MaTepHaIbI

CpenctBo KOHTpOJS yCBOe-
HUA y4eOHOTO0 mMarepuasa Te-
MBI, pa3feiia uin pas3iacioB
IMCIUIUIMHBL, B BUZEC cobece-
AOBaHUA IIpeniogaBaTeyisi U
oOyyJaromerocs

KomruiekT 3aueTHO-
3K3aMEHALIMOHHBIX OUJIETOB




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, ECTKO 3aKpEIUIEHHOE Ha KeJE3HOJOPOXKHOW miaaTdopMe, MPOU3BOIHUT BBICTPEI
BJIOJIb TOJIOTHA >X€JE3HOW Joporu noja yriioM o = 30° k nuHuM ropu3oHTa. OnpeaeanuTh CKo-
pOCTh u20TKaTa NMIaTPOPMBI, €CIH CHAPSA BBUIETAET CO CKOPOCTHIO u; = 480 m/c. Macca
m1aTdhOpMBI C OPYIUEM U CHapsamu m> = 18T, Macca cHapsima 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, IBIKYITUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI CKOpOCTHU| ¥ U2 IIIAPOB TI0-
cnie yaapa? Y iap cuutarh aOCOMIOTHO YIIPYTHM, MPSMBIM, LIEHTPAIbHBIM.

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-
ornarunka 77 = 400 K. Bo ckonbko pa3 yBeanmuuTcs: Ko3((UIIMEHT MOJIE3HOro JAeHCTBUS 1) LUKIIA,
€CJIM TeMIIepaTypa TeIIooTaaTuyrnka Bo3pacteT 10 77 = 600 K?

2. Haiitu maccy mBoOAbI, BOIIEIIEH B CTEKISTHHYIO TPYOKy ¢ AuameTpoM kaHana d = 0,8 MM, omy-
IIEHHYIO B BOJly Ha Mallyto r1youHy. C4uTaTh CMa4MBaHUE MOTHBIM.

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)
Oonble TeMIepaTypsl TeIulonpueMHuKa. Kakyro 10510 @ KOJIMYeCTBa TEIIOThI, MOJYYEHHOTO 3a
OJIMH IIUKJI OT TEIUIOOTAATYUKA, I'a3 OTAACT TEIUIONPUEMHHUKY?

3amanue 5

1. Kakyio paboTy A Hajgo COBEpUINTH MPH BBIAYBAHWU MBUILHOTO IY3bIps, YTOOBI YBEIHUYUTH €0
o6weM ot V; =8 cM® 110 Vo= 16 em>? Cuntaths mporecc M30TepMUIECKUM.

2. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKaxX CTEPKEHb BEPTUKAIBHO MO OCH CKa-
MbU. CKaMbsl C YEIOBEKOM BpAIIaeTCs C YIIIOBOM CKOPOCThIO @ = 4 pan/c. C Kakoil yrioBoW CKOPO-
CThIO 2 OYIeT BpallaThCsi CKaMbsl C YEJIOBEKOM, €CIIU MOBEPHYTh CTEPKEHb TaK, YTOOBI OH 3aHSUI
TOpPU30HTANIbHOE T0J10keHNe? CyMMapHbIii MOMEHT MHEPLIMHU YEJIOBEKA U CKaMbU J=5kr-
m? . Jlnuna crepxHsa £ = 1,8 M, macca m = 6 kr. CUuTaTh, YTO LEHTP MACC CTEPKHS C YETOBEKOM
HAXOJUTCS Ha OCU TIATPOPMBI.

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 yyacTByeT OJHOBPEMEHHO B JIBYX B3aUMHO NEPIECHIUKYISAPHBIX KOJEOAHUSAX, ypaBHEHUS
KOTOPBIX X = A;sinwit u y = Ascoswst, tae Aj = 8 cm, A> = 4 cm, w1 = w2 = 2¢”. Hanmcats ypas-
HEHUE TPACKTOPUU U MOCTPOUTH ee. [TokazaTe HanpaBieHUe IBUKEHUS 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 MarHUTHBIA MOTOK @, MPOHU3BIBAIOIINN COJEHOU, eciu aiauHa £ = 50 cM U Mar-
HUTHBIA 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 TIOJISA C MOTEHIUAIIOM @; = [() B 3JIeKTpOH UMEN CKOpocTh V; = 6 Mwm/c. Onpenaenurtb MoTeH-
yan (@2 TOYKU MOJISL, TOUAS 10 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. Cuiia TOKa B LEMH U3MEHSIETCS CO BpEMEHEM T10 3aKoHy I = [ye™™. OnpenenanTs KOIMIECTBO TEILIO-
ThbI, KOTOPOE BBIJIETUTCS B MIPOBOJHUKE conpoTuBieHneM R = 20 Om 3a Bpemsi, B TE€YEHHE KOTOPOTro
TOK YMEHBIIUTCA B e pa3. Koo duimenT o mpuHaTh paBHbM 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, 4TO JIBE€ €€ CTOPOHBI NapajuieabHbl IpoBoAy. I1o pamke n MpoBOAY TEKYT OJMHAKOBBIE TOKU
I =200 A. Onpenenuts cwty F, aeficTByrolnyro Ha pamKy, eciu Oimkaiiias K MpOBOAY CTOpOHA
pPaMKH HaXOJUTCS OT HETO Ha pacCTOSTHUU, PABHOM €€ JIJTUHE.

3amanue 12



1. Crepxenp mmuHord £ = 20 cM 3apskeH PaBHOMEPHO PACHPEACIICHHBIM 3apsiioM C JIMHEHHOH
nnotHocThio T = 0,2 MkKi/M. CTepxkeHs Bpamaercs ¢ yactoroit n = 10 ¢! otHocuTensHO ocu, Tiep-
MCHIUKYJISIPHOM CTEPKHIO M MPOXOASAIIEH depe3 ero KoHel. Onpenenutb MarHUTHBIA MOMEHT Pm,
00YCIIOBJICHHBIN BPAIIEHUEM CTEPIKHSL.

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 mapajuiedbHBIM MPSIMBIM NIPOBO/IAM, HAXOIAIIMMCS Ha OJUHAKOBOM paccrostHuu d = 20
CM JIpyT OT Apyra, TeKyT oauHakoBbie Toku [ =400 A. B 1ByX npoBoaax HanmpaBJeHHs] TOKOB COBIIA-
JAalT. BbraMcauTe uisi KaXKA0ro M3 MPOBOJOB OTHOLIEHHME CHIIBI, JAECWCTBYIOIIEW Ha HEro, K €ro
JUTVHE.

2. luck paguycoMm R = 8 cM Hecer paBHOMEpPHO pacnpeaeieHHbl 1o moBepxHocTu 3apsa (o = 100
uKn/mM?). OnpenenuTs MarHUTHBIH MOMEHT Pm, OOYCIOBJIEHHBIH BpalleHHeM JHCKa, OTHOCHTEIBHO
OCH, IPOXOMAIICH 4epe3 ero LEHTP U NEPICHAMKYJIIPHOM IUIOCKOCTH IUCKA. YTIJIOBas CKOPOCTb
BparieHus aucka o = 60 pan/c. 5.

4 cemecTp
3amanue 14

1. Cpenusis SHepreTUUecKasl CBETUMOCTh R mosepxHocTn 3emnn paBHa 0,54 JIx/(cm* muH). Kakosa
JOJKHA OBITH TemrmepaTypa 7 MOBEpXHOCTH 3eMIIH, €CIH YCIOBHO CUMTATh, YTO OHA H3JIy4aeT Kak
cepoe Teno ¢ kodpduimentom uepHoTh at=0,257

2. Ha nMHKOBYIO IJIaCTHHY HaIlpaBJIeH MOHOXPOMAaTHYECKHUM MydoK cBeTa. POTOTOK MpeKpaliaercs
pH 3a7epKuBaroleii pasHoctu noreHnuanos U = 1,5 B. Onpeaenuts 1iMHYy BOJHBI A CBETa, maja-
IOILIETO HA MJIACTUHY.

3amanue 15

1. OnpenenuTs UMITYIIBC pe DIEKTPOHA OTIAYH, ecau (HOTOH ¢ sHeprueid €1 = 1,53 MaB B pesynbra-
TE€ paccesHus Ha CBOOOTHOM 3JIEKTPOHE MOTEPSUT /3 CBOEH SHEPTHUU.

2. Ilpu xakoit ckopocTH f3 (B 10JIIX CKOPOCTH CBETA) PEISTUBUCTCKAs Macca 000N YacTHIIbI Belle-
cTBa B 11 = 3 pasa 00JbIlIe MacChl TOKOS?

3amanue 16

1. TemmniepaTypa abcomoTHO uepHoro tena T =2 kK. OnpeneauTs AJJIMHY BOJHBI Am, HA KOTOPYIO
IPUXOAUTCS MAKCUMYM SHEPTUU U3IYyYEHUS, U CIIEKTPAIbHYIO IUIOTHOCTh DHEPIE€TUUECKOM CBETH-
MOCTH (M31y4aTeTbHOCTH )(TA,T)max JI STOM JJTUHBI BOJIHBI.

2. @otoH ¢ sHeprueit € = 10 3B magaer Ha cepeOpsAHYIO IUIACTHHY U BBI3bIBaeT GoToddpdexr. Onpe-
JIeNIUTh UMITYJIBC p, TIOTYYEHHBIH MIIACTUHOM, €CM NPUHATH, YTO HAIIPABICHUS JBUXEHUS (OTOHA U
(oTO3IeKTpOHA JIeXkKAT Ha OJHOM MPSIMOH, EPIEHAUKYIIPHON TOBEPXHOCTH IJIACTHH.

3amanue 17

1. Bo ckonbKko pa3 u3MeHuTcs nepuo] 7' BpallleHue 3JeKTPOHa B aTOME BOJIOpOa, €CJIU MPU MePexo-

Jie B HeBO30YKICHHOE COCTOSTHUE aTOM M3y4rT (POTOH C JITMHON BOMHBI A = 97,5 HM?

2. Ilpu KakuX 3HAYCHHUSAX KMHETUYECKOHN 3HEepruu 7 3JIeKTpOHA OMIMOKA B ONpeIesICHUU Je0pOoiIeBCKO
JUIMHBI BOJIHBI AIIO HEpeIATUBUCTCKON popmyre He npeBbimaeT 10%?



3amanue 18

1. Anpda-yactTuma HaxoauTCs BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSAMOYTOJIbHOM
NOTEHUHMATBbHOM SIUKE. VICIONb3ysl COOTHOIIEHUE HEONPEAEICHHOCTEH, OUEHUTh MHPUHY
{ smyKa, €CcJiu U3BECTHO, YTO MUHUMAJIbHASA SHEPTUS -4aCTUILBI Emin = 8 M3B.

2. CpenHee BpeMs KHU3HM Af aToMa B BO30YKJEHHOM COCTOSIHMH cocTapiseT okono 1078 c. Ipu
nepexoje aroMa B HOPMAQJIbHOE  COCTOSIHME  HCITyckaeTrcsi  (OTOH, cpenHsis  JUIMHA
BOJIHBI <A> kotoporo paBHa 400 HM. OIEHUTh OTHOCHUTENBHYIO MIMPUHY AM/AM3ITy4aeMOl CIeK-
TpaJbHOU JIMHUU, €CJIM HE IPOUCXOTUT YILIUPEHHS JIMHUU 32 CUET APYTUX MPOILIECCOB.

3aganue 19

1. DAeKTpOH HAXOAUTCS B OECKOHEUHO IITyOOKOM, OIHOMEPHOM, MPSMOYT'OJBHOM MOTEHIUAb-
HOM siuke mupuHou €. B xakux Toukax B mHTEpBasie 0<x<{ IJIOTHOCTH BEPOATHOCTH HAXOXKIE-
HUS 3JIEKTPOHA Ha BTOPOM U TPEThEM DHEPIETUUECKUX YPOBHSIX OJMHAKOBBI? BBIUMCIUTH MIIOT-
HOCTb BEPOSITHOCTH JJIS 3TUX TOYeK. Penenne noscHUTh rpaduxom.

2. Onpenenuth yucio Naaep, pacnagarluxcs B TeUeHUue BpeMeHu: 1)¢1 = 1 MuH;

Kpurepun onenku:

—€CJIM CTYJIEHT MPaBUILHO eIy OAHY 3a7auy, TO OH moJy4daeT 2,5 6aa.

Bomnpocsl 1151 py0exHoii aTTecTannu

Bropoii cemecTp
Bomnpocs! k nepBoii pyOexHOH aTTecTanuu

1. MarepuasibHasi TOuYKa, PaJUyC-BEKTOP, BEKTOPHI MEPEMEIIECHUS, CKOPOCTH, YCKOPEHHs. 3aKOH
JIBU>KEHUSA, TPACKTOPHS U IPONJAECHHBIN MYTh.
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JBr>keHHE MO OKPYKHOCTH. BEKTOpBl yriioBOW CKOPOCTH U YIJIOBOTO YCKopeHus. CBs3b
JUHEWHBIX U YTJIOBBIX KHHEMAaTUYECKUX BEJIMYUH.

ITepBbiii 3akoH HetoTOHA. MHEpUHMaibHbBIE CUCTEMBI OTCUeTa. Macca, UMITyJIbC, CUJIa.

Bropoii 3akoH Hetorona. Tperuit 3akon HeroroHa.

Bec Tena. HesecomocTs. Cuiibl TpeHus.

PaGora cuiel, motHOCTh. KuHeTnueckas sueprus [loteHnumansaas sHeprus. CBs3b MEXIy CHIION
Y MTOTEHINAIbHON YHEPTUEH.

CoxpaHeHHe NOJHON MEXaHUYECKOM SHEPTUU MaTepUalbHOM TOUKH B MOJIE€ TOTEHIIMATbHBIX CHUIIL.
L{eHTp Macc ¥ 3aKOH €ro IBUKECHHUS.

3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA CUCTEMBI MaTEPUAIbHBIX TOUEK.

. MomeHT uHepuuu. KnHeTnueckasi 3HEpIrysl BpalLlAIOLIErocsi TBEPAOTro Teiaa. MOMEHT UMIyJibCa,

MOMCHT CHJIBI OTHOCHUTEJIBHO OCH.

. JlaBneHue B )XUAKOCTAX U ra3ax. 3axoH Ilackans.
12.
13.
14.
15.
16.
17.

3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
VYpaBuenue bepnymiu.
Jlamunapuoe teuenue. TypOyneHnTHoe Tedenue. Yucno PeitHonbaca.
BsskocTs.
[IpeobpazoBanus ['anunes. MexaHnuecKuil MPUHLIKI OTHOCUTENbHOCTH. [locTynaTsl crieruans-
HO#1 Teopun otHOcuTeasbHOCTH (CTO).
[IpeobpazoBanus JlopeHnna
PensaTuBUCTCKUI 3aKOH TPe0Opa3oBaHuUsI CKOPOCTEH.
PenstuBucrckuit umnyssc. PensruBuctckas popma BToporo 3akoHa HeioroHa.

. 3aKOH B3aUMOCBSI3U MacChl U SJHEPIHUH.
22.

'apmoHnueckue KonebaHUs W HMX XapaKTEPHCTUKU. HuddepenunanbHoe  ypaBHEHHE
TapMOHHMYECKHUX KOJICOAHUH.

Mexanuueckue rapMoHnueckue konebanus. Kunernueckas v moTeHIMaIbHAsI SHEPTHH TAPMOHHU-
YEeCKHUX KoJIeOaHui.

I'apmonnueckuit ocumisaTop. IIpyxunubi mMasTHUK. Dusndeckuid MasTHUK. MaTemaTudeckuin
MasiITHUK.

Mexannueckue BoaHbL. [IponoapHbIe U nonepeyHsle BOIHBL. [IJIMHA BOJIHBIL.

Bomnpocs! ko BTopoii pyOexHOH aTTecTanuu

Craructudeckast pu3uKa U TEPMOJIUHAMUKA.

Macca u pazMepbl MOJIEKYI.

TepmoauHamMuueckue napamerpsl. MneanbHsli ras.

YpaBHEHUE COCTOAHMS UIICATLHOTO Ta3a. 3akoH JlanbToHa

OnbITHBIE Ta30BbIE 3AKOHBI.

Xa0TUYHOCTh MOJIEKYIISIPHOTO IBH>KEHMSI. CpeHsIsl CKOPOCTh MOJIEKYIL.

[TonsaTne aGcon0THOI TemmnepaTypbl U OcHOBHBIE mosioxkeHust MKT.

3akoH MakcBeia o pacrpeaesIeHu MOJIEKYI UI€AJIbHOTO ra3a M0 CKOPOCTSM.
Bapomerpuueckas ¢popmyia.

10. Cpennee 4rCIIO CTOJIKHOBEHUH U CPEIIHSSI ITTHHA CBOOOIHOTO TIpodera MoJIeKyI.
11. SBnenus mepeHoca.

12 IIpenmet TepmoarHaMuku. OCHOBHBIE onpeesnieHus. BuyTpennsist sneprust cucremsl. Konnue-
CTBO TEIUIOTHI.

13.IlepBoe HaYan0 TEPMOIMHAMUKH.

14. TennmoemkocTh raza. @U3MUecKUil CMBICI YHUBEPCAIBHOM ra30BOM MOCTOSIHHOM.
15.1IpumeHeHre nepBOro Havyajia TEPMOJUHAMUKH K U30IPOLIECCAM.
16.AnuabaTHsiii iporecc. [TonmurpomnHslii mpouecc.

17 .Kpyrosoii mporiecc. OOpaTUMbIe 1 HEOOPATUMBIE TTPOIIECCHI.

18.2uTponusi.



19.BTopoe Hauano TepMOAUHAMUKH.

20.0uxn Kapno u ero KII/I nns uaeansHOro rasa.
21.YpaBuenue Ban-nep-Baanbca.

22 ."3otepmbl Ban-nep-Baansca.

23.BHyTpeHHss SHEPTHS PEATbHOIO rasa.
24.9ddext xoyna-Tomcona.
25.IloBepxHoCcTHOE HaTsKeHUE. CMayrBaHKE.
26.Mcnapenue u niaBiIcHUE.

Tperuii cemecTp
Bonpocs! k nepBoii pyOexHOU aTTecTanuu

1.Onexkrpuzanus Ten. DNeKTpUUECKUN 3apsj. 3aKOH COXpaHEHUS 3apsia.

2. 3akoH Kymnona.

3.Onextpuueckoe noje. HanpskeHHOCTh 3JIEKTPUUECKOT0 MOJIS.

CusnoBble JTUHUU MAarHUTHOTO TMOJIS.

4.PaboTta moiisi MpH NEpeMeleHUH 3apsja.

5. Ilorenuuan, pa3HOCTh MOTEHIUATIOB.

6.HampspkeHHOCTh Kak IpaJueHT OTeHIHaa. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.
7. Ionsgpu3zanus AUANEKTPUKOB. HanpsokeHHOCTD MOJIsl B TURJIEKTPUKE.

8. DnexrpoemkocTs. KonneHcaropsl. [IpuMenene KOHIEHCATOPOB.

9. DHeprus 3IEKTPOCTATHYECKOTO MOJIA.

10.9nexkTpuueckuii Tok. Cuna Toka. [IocTOSIHHBIN TOK.

11.3akon Oma gnsi ydactka uenu. COpoOTUBICHHE MPOBOIHHKA.

12.Tumnbl coequHEHUsT MPOBOJHUKOB.

13.Ctponnue cuibl. JIC. 3akoH Oma [ MOJHOM UEMH.

14.3axon Jlxoyns-Jlenna. Pabora Toka. MOIIHOCTh TOKA.
15.9nexkrpornpoBogHOCTh TBEpbIX Ten. [Ipupona Toka B meTasuiax.
16.MaruuTtHoe mnosie. CuiIOBblE JIMHMM MAarHMTHOrO mosisl. HanpsskeHHOCTb.
17.3akon buo- CaBapa-Jlamnaca.

18.Cuna Amnepa. BzaumoseiicTBue napauienbHbIX TOKOB.

19.Cuna Jlopenna.

Bormpocs! ko BTopoii pyOexkHO# aTTecTanuu

l.BemectBo B MarHUTHOM mnoJie. IlapamarHeTuku, AMamMarHeTHKU.

2. D¢ dexr Xomna.

3.1upkynsauus BekTopa B MarHuTHOTO 10JIs1 B BAaKyyMme.

4.Teopema ['aycca 1s noss Bexkropa B.

5. Pabora no nepeMenieH1o NpoBOHNKA U KOHTYpa ¢ TOKOM B MATHUTHOM TIOJIE.

6. DneKTpoMarHuTHas MHAYKLUSA. MarHUTHBIA TOTOK.

7. 3aKOH 3JICKTPOMAarHMTHOW WHIAYKIMU U mpaBwiio JlopeHna.

8. Camounnykuus. IJ1C- caMOMHAYKIIHH.

9. UHAyKTUBHOCTh MPOBOJHMKA W B3aUMHAasg WHAYKTUBHOCTb. DHEPrUsi MarHUTHOTO MOJIS.
10. OnextpomaruutHoe noie. Tok cmemenus. Buxpesoe nosne.

11. [Tepemennbiii TOK. [lelicTByIOLIEE 3HAYEHUS HANPSKEHUS] W CHIIBI TOKA.

12. UHOQyKTUBHOCTh M €MKOCTh B IIEMU MEPEMEHHOTO TOKa.

13.3akon Oma s 1enu MepeMEHHOro TOKa.

14.Konebatenpubiii KOHTYp. @opmyna Tomcona. CoOcTBeHHBIE KOJeOaHHS.

15. CBoOoaHBIC W BBHIHYXKJEHHBIE KOJICOAHUS. DICKTPUUECKHE aBTOKOJICOAHUS.

16. PezoHaHc TOKOB M HaNpsKEHU.

17. XapakTepucTuKk KoJjiebaHusl Tpoliecca, epruoI, 4acToTa, aMIuIuTyna, ¢asza KojeOaHUH.
18.OnexTpoMarauTHBIE BOJIHBI .BOJTHOBBIE ypaBHEHHE.



19. DHeprust snekTpoMarHUTHBIX BOJH. OnbIThI ['epiia.
20.1Ikana 37€KTPOMarHUTHBIX BOJIH.
21. ®oromerpusi. OcHOBHBIE (POTOMETPUUECKUE BETMYNHBI U UX €IUHUIIBI.

22. I'eometpuueckas ontuka. IloHaTHE CBETOBOrO J1y4a 3aKOHBI OTPAKEHHUE U IPEJIOMIIEHHE CBETA.

23. IlomHOE OTpakeHue CBETA.

24 TlpenomieHue U OTpakeHHE CBETa Ha ChepUIECKOI IPaHuUIIEe IBYX CPEI.
25. 3epkana. Toukue nuH3b1. DOpMyIia JTUH3BI

26. IToctpoenue U300paxeHUI B TOHKHUX B JIMH3aX U CPEPUUECKUX 3epPKaax.

UYeTBepTsll cCEMECTP.
Bormpocs! k mepBoii pyOeKHOM aTTecTaruu

1. SIBnenue uHTEpPepeHnnn cBeTa. BpeMeHHas U MpoCTpaHCTBEHHAS KOT€PEHTHOCTb.
. InTepdepeHIys B TOHKUX MJICHKAX.

. SIBnenne qudpakiun. [punnun INoiirenca dpenens

. Merton 301 ®penens. udpaxnus Openens.

. Audpaxun @paynrodepa Ha 0gHOH 1mIenn U Ha TU(PAKIIMOHHON PEIIEeTKH.
. Judpakironnas pemnieTka.

. Audpaxius peHTTeHOBCKUX JTydel Ha KpUCTalIax.

. [lonapuzanus ceera. [lonsapuzaTopsl U aHAITU3ATOPHI.

. AHanu3 NoJasApU30BaHHOIO CBETA. BpallieHue NIocKocT! MOJSpU3aLHH.

10. SIBnenue nucnepcun cBeTa.

11.ITornomenue caera.

13. Dddexr Jomnepa.

14.9¢dexT BaBunosa - UepeHkosna.

15.TemioBoe wu3IydYeHHE

16.3aKOHBI paBHOBECHOI'O TEIUIOBOTO U3J1y4EHHUS.

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

18. KBaHT M3nydeHus. DHEpPIrus KBaHTA U3JIy4EHUS.

19. ®orosnexrpudeckuii r3¢dext. 3akonsl CToaeToBA.

20. YpaBHenue DifHIITelHA 17151 BHEUTHETO (hOoTOd(PdeKTa.

O 0O L B~ W

Bompocsr ko 2 pyOexHOl aTTecTanuu

. Macca u umnynsc otoHna. /laBnenue cBera.

. Db dext Komnrona.

. BornoBas ¢yHKIms.

. Bosina ne- bpoitns. CooTHOIIEHUS] HEOTIPEACIIEHHOCTEH.

. YpasHenue Illpenunrepa.

. YpaBuenue peaunrepa ajisi CTalMOHAPHBIX COCTOSTHUM.

. TynHenbHBIN 2P PEKT.

. IloTeHIIMATIBHBIN ANTHK.

. JInHEeHHbI TApMOHUYECKUN OCLUILIATOP.

10. /IBOMCTBEHHOCTh MPEACTABICHUM O BemecTBe. KopmycKynsipHO- BOJIHOBOM JAyallu3M.
11. OnsiTel Pezepdopna. JIuneiuarbie CEKTpbl aTOMOB.

12. Onerter @panka u ['epiia. Moaens aroma Bogopona bopa- Pezepdopna.
13. MarauTHbIi MOMEHT 3J1eKTpoHa. CIeKTp aToMa BOJOpOa.

O 00 1IN DN B W~

14. ITpunamun [aynu. DnekTponHbie 000m09ku. [lepuoanueckas cucrema 3yemMeHTOBMeH eneena.

15. CnexTpsl MHOT03JEKTPOHHBIX aTOMOB. XapaKTepUCTHUECKUE PEHTTEHOBCKUE, CIIEKTPHI.
16. 3akon Mosznu. Bogopomonogo0HbIe CLIEKTPHI.
17. Ilpupona xumMHuuecKoit cBsi3u. MomnekyinspHbie criekTpel. KoMOnHaMoOHHOE paccesHUe CBETA.
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JIroOMUHECIICHITH .

18. CnoHTaHHOE U BBIHYXJIEHHOE U3IIy4eHUs. JIazepsl.

19. EcTecTBeHHas paIuOaKTUBHOCTh. 3aKOH PaJMOAKTHBHOTO pacnajia.

20. Cocras sinpa. HykinoHbl. 3apsii 1 MacCOBO€ UUCIIO s/ipa. DHEPTUM U CBS3M sApa.

21. N3otonbl, UckyccTBEHHBIE MPEBpANCHUS saep. a- U B-pacnana, y-uznydeuune. SAnepunie
peaxkuumu.

22. O6osouyeyHas U KarnejlbHass MOJCIH sapa.

23. llenenue spep. Llennas peakius. SlnepHble peakiMy Ha TEIJIOBBIX U OBICTPBIX HEHTpOHAX.
Peaknus cunTe3a, mpobiaeMa ynpaBisieMoTro TEPMOSIEPHOTO CHHTE3A.

24. ®ynnameHTaIbHBIC B3anMoieicTBus. Kinaccudukanus seMeHTapHbIX YacTHII.

25. BzauMopeiicTBrE IeMEHTapHbBIX YaCTUIl U 3aKOHBI COXpaHEeHHs. YacTHIbl U aHTUYACTHUIIBI.
26. bapuons! 1 Me30HbI. Pe3onancsl Kocmuueckue myyu.

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

Kpurepun onenku:
- ecm .BoInosHEeHO 100% 3amanus, TO cTyneHT noiay4aet 20 0ansos;
- €CJIM .BBIMIOJHEHO 75% 3aiaHus, TO CTYACHT MoiydaeT 15 6amios;
- ecnu .BbinosiHEHO 50% 3aganust, To cTyeHT noixydaet 10 6annos;
- €CIU .BBIMIOJIHEHO 25% 3ajaHus, TO CTYICHT MoJdy4yaeT 5 0aioB;

- €CIIM .BBINIOJIHEHO MeHee 25%3aanus, To CTyAeHT nosydaet 0 6ayios.

KommuiekT 3aganmii VI KOHTPOJIbLHOMH padoThI

2 cemecTp
Kontponbnas padora Nel.
Bapuanrt 0.

110. Touka IBHXKETCS IO OKPYKHOCTH paguycoM R = 30 cM ¢ IOCTOSHHBIM YIJIOBBIM YCKOPEHHUEM &.
OnpenenuTh TaHT€HLMATBHOE YCKOPEHHE ¢ TOYKH, €CJIM U3BECTHO, YTO 3a BpeMsit = 4 ¢ OHa coBep-
1A TpU 060POTA 1 B KOHIIE TPETHET0 000POTa ee HOPMAabHOE YCKOpeHHe o= 2,7 m/c>.

120. Jloaka niuHoit {= 3 M u maccoit m= 120 Kkr cTout Ha crokoitHoi Boae. Ha Hocy u kopme Haxo-
ISATCS 1Ba phibaka Maccamu m;= 60 kr u m>= 90 xr. Ha CKObKO CABUHETCS JIOJKA OTHOCHTEIBHO BO-
IIbI, €CJIA PHIOAKU TIOMEHSIOTCSI MECTaMu?

130. [Iap maccoit m;= 2 Kr CTAIKUBAETCS C MOKOSIUMCS IIAPOM OOJIBITIEH MacChl U MPU ITOM Tepsi-
eT 40% xuHeruueckoi sHeprun. OnpeaenuTs Maccy my OosblIero mapa. Y aap cuurarh adCoI0THO
YIIPYTUM, TIPSIMBIM, [IEHTPAJILHBIM.
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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 xoHIIam JIeTKOM M HEPACTSHKUMOM HUTH, IEPEKUHYTOM yepe3 OJIOK, MOJBEUICHBI IPy3bl Mac-
camu m;= 0,2 xr u m> = 0,3 xr. Bo cCKOJBKO pa3 OTIIMYAIOTCS CHJIBI, IEHCTBYIONMINE HA HUTH MO 00€
CTOPOHBI OT 0JI0Ka, eciiu Macca Onokam = 0,4 Kr, a ero oCh ABMKETCS BEPTHKAIBHO BBEPX C YCKOpe-
HueM o= 2 M/c? ? CunaMu TpeHUs U MPOCKAIb3bIBAHUS HUTH 10 OJIOKY IPEeHEOpeUb.

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
YOPYTO yaapseT myJiss Maccod m = 5 KT, JIeTsas NepHeHIuKYIIpHO CTEPKHIO U ero ocu. Ilocie
yJapa cTepeHb OTKIOHHIICS Ha Yrol o = 60°. OnpeseuTh CKOPOCTh MyJTH.

170. Bo CcKOJBKO pa3 cpeaHsisl MIOTHOCTh 3€MHOT0O BEIIECTBA OTJIMYAETCS OT CPEeAHEH IMIOTHOCTH
ayHHoro? IIpuHsaATe, uTo paguyc R3 3emiu B 6 pa3 MEHbILIE Beca Tejla Ha 3eMII€.

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. [Tpu ropu3oHTAIBHOM TOJIETE CO CKOPOCThIO v = 250 M/c cHapsi Maccol m = § Kr pa3opBajics
Ha JBe 4yacTh. bonbinas gacTe Maccoit m; = 6 Kr mosy4miia ckopocTh u; = 400 M/c B HampaBlIeHUH
noJsieta cHapsiga. OnpenenuTbs MOAYJIb U HAallpaBJIeHUE CKOPOCTHU 42 MEHBIIIEH YacTu cHapsa.

121. B gepeBsHHBIN map Maccou m; = 8 Kr, MOJBEIICHHBIN Ha HUTU IuHOM £ = 1.8 M, mmonajaer ro-
PHU3OHTANIBHO JIeTsmIas myis Maccor m2 =4 r. C Kakoil CKOPOCTBIO JIETeNa MyJisl, €CJId HUTh C IIapoOM
¥ 3aCTpsBIICH B HEM IyJei OTKIOHMJIACH OT BEPTHKAIM Ha yroi a = 3 ? PasMepom mapa mpese-
Opeub. Yap mylu CUATATh MPSIMBIM, [ICHTPATBHBIM.

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. [Ilapuk maccoit m = 60 r, NpUBs3aHHBIA K KOHIY HUTH JJIMHOU €; = 1,2 M, BpalaeTcst ¢ 4acTo-
Tt 1/= 2 ¢!, onmpasich Ha FOPU3OHTANBHYIO MIOCKOCTh. HUTh yKopauuBaeTcs, IpHOIMKas IIApUK K
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ocu 10 paccrosiHus £2 = 0,6 M. C kako¥i 4acTOTOH 12 OyJeT mpH 3TOM Bpammartbes mapuk? Kakyro pa-
00Ty 4 coBepIlaeT BHEUTHSS CUIIa, YKOpaunuBast HUTh? TpeHrneM Irapuka o miocKOCTh 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
COXKMET PYKHM TaK, YTO PACCTOSIHUE OT KaXJOW TMpu 10 ocu yMmMeHbIUTcs 10 {2 =20 cm? MomeHT
MHEpIMH YeTOBeKa U CKaMbH (BMECTE) OTHOCUTEIBHO OCH J= 2,5 KT * M.

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-
HoOU ocH. [Ipoxonsmiei yepe3 cBoOOMHBIN KOHEN cTepxkHs. ONpenenuTs NPUBEACHHYIO UIMHY L U
nepro T MPOCThIX TAPMOHUYECKUX KOJI€OAaHUN JAaHHOTO (PM3NYECKOT0 MasTHUKA. Maccoit cTepKHs
npeHeopeys.

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. Onpenenutsh BHYTPEHHIO 3HEpru0 U BOAOPOAA, a TAKKE CPEIHIO KHUHETUYECKYIO SHEPTHIO
(&) MOJIEKYJIBI 3TOTO raza npu remneparype 7' = 300 K, eciu koJiMuecTBO BEUIECTBA V 3TOTO ra3a paB-
HO 0,5 MOTb.

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 mMaccy mBOABI, BOIICANIEH B CTCKISIHHYIO TPYOKy ¢ amameTpoM kaHama d = 0,8 MM,
OIYILIEHHYIO B BOJY Ha Majyto ryOuHy. CuuTaTh CMaulBaHUE MOJIHBIM

Konrponsnas padora Nel.
Bapuant 2.

102. MarepuansHas TOUKa JBIKETCS MPSIMOIMHEHHO ¢ yCcKOpeHHmeM o = 5 m/c’. OmpeiennTs, Ha
CKOJIBKO IyTh, IPOHIEHHBIA TOUKOI B 7 — 10 CEKyHIy, OyneT OoJblie MyTH, IPOIEHHOTO B MIPE/bl-
nyuryto cekynay. [Ipunsate vg = 0.

112. C tenexku, cBOOOIHO ABMKYIIUKUCS MO TOPU3OHTAIBLHOMY ITYTH CO CKOPOCTBIO 0;= 3 M/C, B
CTOPOHY, TPOTUBOMNOJIOKHYIO JTBUKEHHUIO TEJIEKKH, MPBITaeT YEJIOBEK, MTOCIIE YEro CKOPOCTh TEIEXK-
KW U3MEHWJIACh U CTasla paBHOM #; = 4 mM/c. OnpeenuTh rOPU30HTAIBHYIO COCTABIISIOIIYIO CKOPOCTH
U2x YETIOBEKA MPHU MPBIKKE OTHOCUTEIBHO TeNeKKU. Macca Tenexku m; = 210 kr, Macca 4eloBeka
m2= 70 Kr.

122. ITo HeboOMBIIOMY KYCKY MSTKOTO JKeJie3a, JIeKalleMy Ha HakoBajabHe Maccor m; = 300 kr, yna-
psieT Mmoot maccoi m2 = 8 kr. Onpenenuts KII/I # ynapa, ecnu ygap neynpyruii. [lonesHoii cuurarts
SHEPTUIO, 3aTPaueHHYIO Ha JedopMaIuio KycKa ele3a.
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132. 13 maxTsl riayouHo# 2 = 600 M mogHUMArOT KJIeTh Maccor m; = 3,0 T Ha KaHaTe, KaXIbIH METp
KoToporo umeet mMaccy m= 1,5 kr. Kakas pabora 4 coBepuiaercs npu HOAHATUN KJIETH Ha TOBEPX-
HOoCTh 3emnn? KakoB ko3 puimeHT mose3Horo 1elCTBHs 4 MOAbEMHOTO YCTPOMCTBA?

142. Ilo xacaTenpHOH K IIKMBY MaxOBHKa B BUJE AUcKa quameTpoMm D = 75 cM u Maccoil m= 40 kr
npuioxeHa cuia =1 kH. Onpenenuts yriioBoe YCKOPEHHUE & U YACTOTY BPAILICHUS # MAaXOBHKA 4e-
pe3 Bpems = 10 ¢ mociie Havasa IeHCTBUS CUJIBL, €CIIM paJnycC rIIKKMBA paBeH 12 cM. Cuioil TpeHus
peHeOpeYb.

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 2 OYyIeT BpallaThCsi CKaMbsl C YEJIOBEKOM, €CIIU MOBEPHYTHh CTEPXKEHb TaK, YTOOBI OH 3aHSUI
TOPU30HTAIBHOE T0JI0keHUe? CyMMapHbIil MOMEHT MHEPLIMHU YEJIOBEKA U CKaMbU J=5kr-
m? . Jlnuna crepxHsa £ = 1,8 M, macca m = 6 kr. CUuTaTh, YTO LEHTP MACC CTEPKHSA C YETOBEKOM
HAXOJHUTCS HA OCH TIaTQOPMBIL.

162. Kakas paborta 4 Oyaet coBepllieHa CUJIaMU TPaBUTAIIMOHHOTO TOJIS IPH MaJACHUH Ha 3EMITIO Te-
na maccoit m=2 xr: 1) ¢ BeicoThl £ = 1000 kM; 2) 13 6eCKOHEYHOCTH?

172. Touka y4acTByeT OJTHOBPEMEHHO B JIBYX B3aMMHO MEPIICHAUKYIISIPHBIX KOJICOAHUSAX, YPABHCHHS
KOTOPBIX X = A;sinwit u y = Ascoswst, tae Aj = 8 cm, A> = 4 cm, w1 = w2 = 2¢”!. Hanmcars ypas-
HEHUE TPACKTOPHUH U NMOCTPOUTH ee. [lokazaTe HampaBieHUE ABUKEHUS TOUKH.

Kontponbras padora No2.
Bapuanrt 2.

202. CkoabpKO aTOMOB COIEPKUTCA B PTYTH: 1) KommdecTBoM BelecTBa v= 0,2 Moib; 2) Maccolt m =
1 r?

212. B Oamnone HaxonuTcs ra3 mpu temnepatype 77 = 400 K. o xakoil temnepatypsl 7> Hazmo
HarpeTh ras, 4ToObl €0 JaBJICHUE YBEIUYUIOCh 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. OnpenenuTh CpeIHIOK JUTMHY CBOOOJHOTO mpodera ¢£» MOJIEKYJIbl a30Ta B COCYJIe BMECTHMO-
cTeio V=151 Maccarazam=0,5T.

252. [Ipu u3orepMuueckoM pacmupeHuu azora npu temmneparype 7' = 280 K o0bem ero yBenuuuics
B ABa pasza. OmpenenuTh: 1) COBEpIICHHYIO NPU pacHIMpeHHH ra3a paboTy A; 2) usmenenue AU
BHYTpEHHEH 3HEPruu; 3) KOJIMUECTBO TEIUIOTHI (J, moaydeHHoe ra3oM. Macca a3zora m = 0,2 Kr.

262. UneanpHblii ra3 coBepmaeT nuki Kapno. Temneparypa 7 TemiootaaTunka B 4eThIpe pasa (n =
4) 6omblIe TemMrepaTypsl TeronprueMHuka. Kakyro 1o @ KoaudecTBa TEIUIOTH, MOTYYeHHOTO 3a
OJIMH IIUKJ OT TEIUIOOTAATYMKA, I'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 MO IOPOTraM, yrojl Mexay KoTopbiMu, a = 60°. CKOpocTh aBTOMa-
mUH 0= 54 KM/4 1 v2= 72kM/4. C KaKoi CKOPOCTHIOV YAAISIOTCAMAIINHBI OJTHA OT APYrou?

113. Opynue, )XKeCTKO 3aKpEIICHHOE Ha KEJIe3HOIOPOXKHOUM miaaTdopme, MPOU3BOJAUT BBICTPEI
B/10JIb MOJOTHA JKEJIE3HOW Aoporu moxa yrioMm o = 30° k guHuUM ropusoHTta. OnpeaenuTs CKo-
pOCTh ur0TKaTa MiaaTdOpPMBbI, €CIH CHapsJ BBUICTAET CO CKOPOCTHIO u; = 480 m/c. Macca
1aT(opMBbl C OpyIueM U cHapsaamu m2 = 18T, Mmacca cHapsaga m; = 60 kr.

123. [llap maccoit m;= 1 Kr IBHKETCS CO CKOPOCTBIO 0= 4 M/C M CTAJIKMBAETCS C IIAPOM MacCCOM
m>=2KT, IBIKYITUMCS HABCTPEUY €My CO CKOPOCThIO 02 = 3 M/c. KakoBbI CKOpOCTHU| ¥ U2 IIIAPOB TI0-
cnie yaapa? Y ap cuutarh aOCONMIOTHO YIIPYTHM, IPSMBIM, LIEHTPAIbHBIM.
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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 o6ox maxoBuka aumametpoM D= 60cM HaMOTaH IIHYP, K KOHILy KOTOPOTO MPHUBS3aH TPY3
Maccoi m= 2kr. OnpenenuTb MOMEHT MHEpLUU JMaX0oBHKa, OH, BPallasicCb PABHOYCKOPEHHO IOJ
e CTBUEM CHJIBI TSIXKECTH TPY3a, 3a Bpemsi ¢ = 3¢ IpHoOpeIT yriloBYI CKOPOCTh @ = 9 paz/c.

153. IInatdopma B BuIe Aucka quameTpoMD= 3 M u Maccoil m;= 180 Kr MOXeT BpamaTbcs BOKPYT
BepTUKAIBbHOU och. C KaKoO# YIJIOBOW CKOPOCTBIO ; OyNeT Bpamarhes dTa miaaTdopma, eciu 1o
ee Kparo MoiaeT yesnoBek Maccoiim:= 70 Kr co ckopocThiov= 1,8 M/c oTHOCUTEIHHO TIAT(HOPMBI?
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 1 uncio N MOJeKyJ BOJBI.

213. bamion BmectumocThio V' = 20 11 3anosHeH azotoM nipu temnepatypel = 400 K. Kornga gacte
ra3a M3pacxo/loBalii, JaBiieHHWe B OayuioHe moHusmiock Ha Ap = 200 xlla. Onpenenutbs 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. Bonopona Haxoautcs noa gasiaeHueM p = 20 mklla u umeer temnepatypy 7 = 300 K. Omnpene-
JIUTH CPEIHIOIO JUTMHY CBOOOTHOTO Mpobera (/) MOJIEKYIbl TAKOTO rasa.

253. Tlpu agnabaTHOM CXKaTHM JaBJieHHE BO3Ayxa Obuto yBemmueHo oT p; = 50 klla mo p> = 0,5
MlIla. 3atem npu HEM3MEHHOM 00BbEME TeMIIepaTypa Bo3ayxa ObLIa MOHUKEHA /IO TEPBOHAYATBHOM.
Onpenenuts JaBiIeHUE p3 ra3a B KOHIIE ITpoLiecca.

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. MatepuanbHasi TOUYKa JBHKETCS TMPSIMOJIMHEHHO C HaYaIbHOW CKOPOCThIO vy = 10 M/C 1 mocTo-
SHHBIM YCKOpEHHeM a = -5 M/c?. OnpeieuTh, BO CKOIBKO pas IMyTh As, TIPOiIeHHbIH MaTepuaibHOil
TOUYKOM, OyZeT NpeBbIIATh MOAYNb €€ NepeMelleHus Ar cyctd ¢ = 4 ¢ 1mocie HaJyaja oTcuera Bpe-
MEHHU.

114. Yenosek maccoi m; = 70 kr, Oerymuii cO CKOPOCTHIO 07 = 9 KM/4, TOTOHSET TEJIEKKY MacCOM
m2 =190 Kr, IBIKYIIYIOCS CO CKOPOCTBhIOV? =3,6 KM/4, U BCKakuBaeT Ha Hee. C Kakoil ckopo-
CTBIO CTAHET JIBUTaThCs TeNexKKa ¢ yesnoBeKkoM? C Kakol CKOPOCTBIO OyeT JBUTaThCs TEIEKKA C Ye-
JIOBEKOM, €CJIM YeJIOBEK JI0 MPBDKKa Oexasl HAaBCTPeuy TEJIeKKe?

124. I1lap maccoii m;= 3 KI JBHKETCSI CO CKOPOCThIOD /=2 M/C U CTAJIKUBACTCA C TIOKOSIIUMCS IIapOM
maccoii m > = 5 kr. Kakas pabota Oynet coBepiuieHa npu aedopmaruu mapos? Y aap cuutath adco-
JIOTHO HEYIPYTUM, MPSMBIM, LIEHTPAJIBHBIM.

134. JIge npyxunsl xectkocThiok; = 0,5 kH/M u k2=l kH/M ckpennens! nmapamiensHo. OnpenenuTthb
MOTEHITHAIbHYIO SHEPTHIO /] TaHHOW CUCTEMBI ITpHU abcomoTHOM neopmanuun AL =4 cMm.

144. Huth ¢ npuBsS3aHHBIMU K €€ KOHLIaM Irpy3aMu maccamu m ; = 50 T u m2 = 60 T nepekuHyra
yepe3 0ok auameTpoM D=4 cm. OnpenaenuTb MOMEHT HHepIHK/ 0JI0Ka, €ClTu MO JCHCTBUEM CHIIBI

15



TAXECTH TPy30B OH HOIYUMII YIII0BOe yckopenue &= 1,5 pan/c?. TpeHueM u npocKanb3bIBaHUEM HH-
TH 10 OJOKY IpeHeOpeb.
154. Tlnardopma, umeromas GopMy JUCKA, MOXKET BpalaThCsl OKOJIO BepTHKaIbHOW ocu. Ha kparo
1aTopMbl CTOUT yesoBeK. Ha kakoil yron ¢ moBepHercs miaatdopma, eciii 4eJIoBeK MOMIET BIOIb
Kpas raTdhopMbl U, 000H IS €e, BEpHETCS B UCXOAHYIO (Ha Tutatgopme) Touky? Macca miathopmsl
m;= 280 xr, Mmacca gyenoBeka m, = 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, MPOXOJIALICH Yepe3 cepeiMHy paanyca AUcKa NEPIeHIUKYISIPHO €ro MiIocKo-
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. Korna u3 6ainona ObUIo B3STO HEKOTOPOE KOJMYECTBO Ta3a, JaBJICHUE B Oall-
JoHe noHu3uIock 10 p2 = 400 kIla, a Temneparypa ycrtanoBwiack 72 = 260 K. Onpeaenuts Maccy
maproHa, B3sToro u3 OauioHa.

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. Kucnopoxn maccoit m = 200 r 3anumaer oobeM V1 = 100 1 u HaXOqUTCS MO JaBICHHEM p; =
200 kIla. ITpu HarpeBaHWM Tra3 PacHIMPUIICS MPU IMOCTOSHHOM JaBieHUU 10 oOveMa V> = 300 m, a
3aTeM ero JgaBiieHue Bo3pocio a0 p3; = 500 kIla mpu Hen3smMeHHOM oObeMe. HailTu n3mMeHeHue BHYT-
penneii 3Heprun AU Ta3za, COBEPIICHHYIO Ta30M padboty 4 u Teroty (, nepenannyto rasy. [loctpo-
UTh rpaduk mporecca.

264. I'a3, coBepmaromuii ukia Kapuo, otnan termonpueMHuky temnoty Q= 14 k/lx. Onpegenutsb
temneparypy 7 TeIUI00TAaTYNKa, €CIH P TeMriepatype terutonpueMunka 7> = 280 K pabota nuk-
na A = 6 xJIx.

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 IyHKTa B Ipyroi. [lepByto TpeTh MyTH OH Ipoexas co CKOpo-
cThio v; = 18 km/4. Jlanmee MOJOBUHY OCTABIIETOCS BPEMEHH OH €XaJl CO CKOPOCThIO 02 = 22 KM/,
MocJie 9ero A0 KOHEYHOTO MYHKTa OH IIEN MEIIKOM CO CKOPOCTBIO 03 = 5 kKM/4. OnpenenuTs cpe/l-
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 KIIJl yaeynpyroro yaapa 6oiika maccoit m;= 0,5 T, magaroniero Ha cBar Maccou
m2 =120 kr. [Tone3HoO# cuuTaTh PHEPTHUIO, 3aTPAUCHHYIO HA BOMBaHUE CBau.

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?

145. CrepxeHb BpalaeTcsi BOKpYr OCH, IPOXOIAIICH Yepe3 ero CepeiuHy, COrJIaCHO YPAaBHEHUIO ¢ =
At+BE, tne A =2 pan/c,B = 0,2 pa;[/c3. Onpenenuts BpalamIii MOMEHT M, NEeWCTBYIOIIMA Ha
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CTEp)KEHb 4epe3 BpeMs f = 2 ¢ moclie Hayalla BpalleHHUs, €CIM MOMEHT MHEPUUH CTepkHA J =
0,048 xr- M>.

155. Ha ckambe KyKOBCKOTO CTOMT Y€JIOBEK U JAEPKHUT B PyKE 32 OCh BEJIOCHUIIEAHOE KOJECo, Bpa-
mlaronieecss BOKPYT CBOGM OCH C VYIJIOBOM CKOpOCcThIO ; = 25 pan/c. Och Kkomeca
pacnojiokKeHa BEPTUKAIBLHO M COBMAAAET ¢ OChl0 cKaMbh JKyKOBCKOTO. C KaKOW CKOPOCTHIO M2
CTaHET BpaIllaThCsl CKaMbs, ECJIM IOBEPHYTh KOJIECO BOKPYT TOPU30HTAIBLHONW OCH Ha yroia o = 90°?
MOMEHT MHEpLIMHU YeloBeKa M CKaMbH J paBeH 2,5 KI' - M%, MOMEHT MHepiuH koieca Jo = 0,5 kr -
M2,

165. Ilo xpyroBoit opoute BOKpYyr 3emiin obpaiaercs cCnyTHHK ¢ nepuogom 1 = 90 mun. Onpene-
JIUTh BBICOTY CITyTHHKA. Y CKOPEHHE CBOOOJHOTO MaJeHHs gy MOBEPXHOCTU 3eMJIH U €€ paguyc R
CUUTATh U3BECTHBIMH.

175. Onpenenuth niepuo; 7 MPOCTHIX TAPMOHUYECKUX KojeOaHuii aucka paguycom R = 40 cM 0KoJI0
TOPU30HTAIBHOW OCH, TPOXOAsIel yepe3 00pa3youyo IUcKa.

Konrponsnast padora Ne 2.
Bapuanrt 5.

205. Onpenenutb Maccy m,OqHON MOJIEKYJIbI YIIIEKUCIIOro ra3a.

215. J1Ba cocyna oqMHAKOBOro 00beMa coziepkat Kuciaopo. B ogHoMm cocyne nasnenue p; = 2 Mlla
u temriepatypa 17 = 800 K, B apyrom p> = 2,5 Mlla, 7> = 200 K. Cocyasl coequHuau TpyoOKou u
OXJIaJINIM HaxodLIeics B HUX Kucaopon Ao temnepatypsl 7' = 200 K. Onpenenuts ycTaHOBUBIIEECS
B COCY/Iax JaBIICHUE p.

225. OnpenenuTb CPEHION KMHETHUECKYIO PHEPTHUIO (&) OJHOM MOJEKYJbl 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 cpenHss apudmeTndeckas CKOpOCTb (D) MOJIEKYJT KUCIOPOAa IIPH HOPMAJIbHBIX YCIOBU-
ax. Ecnu u3BecTHO, UTO cpemHsisl JIMHA CBOOOAHOrO mpodera «£» MOJEKYJbl KUCIOPOJa MPH ITHX
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? Kak1as, paclooKeHHBIME Ha paccTosHuu £ = 20 MKM ApYyT OT Apyra, 3a-
MOJTHEHO BOJIOM. OnpenenuTs cuily F, NPUKUMAIONIYI0 TUIACTUHKU JIPYyr K Apyry. CUyuTaTh MEHHUCK
BOTHYTBHIM C TMAMETPOM d, PaBHBIM PACCTOSHUIO MEKIY TIACTUHKAMH.

Konrponsnas padora Nel.
Bapuanr 6.

106. Teno 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) OyJeT ABUTraThCs TEJIEXKKa, €CIM YeJOBEK MOMJeT BIOJb HEE CO CKOPO-
CThIO (OTHOCUTENBHO AOCKK) v = 1 M/c? Maccoii Koyiec U TpeHUuEM IpeHeOpedb.

126. Illap maccoii m;= 4 Kr IBMXKETCS CO CKOPOCTBIO 0= 5 M/C M CTaJIKUBAETCS C IIApOM Maccoi
m>= 6 KT, KOTOPBIN JBIDKETCS €My HAaBCTPEUy CO CKOPOCThIO 0= 2 M/c. OmnpenenuTs CKOPOCTH U1
u> MIApOB MOCIeE yaapa. Yaap cuuTaTh aOCOMIOTHO YIPYTUM, MPSIMbIM, LIEHTPAIBHBIM.
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136. Eciu Ha BepXHU KOHEI BEPTUKAIBHO PACIOJIOKEHHON CIUPAIbHOW MPY>KUHBI MOJIOKHUTH TPY3,
TO IpyXHHA cokMeTcs Ha A€ = 3 MM. Ha CKOJIBKO COXKMET MpYKUHY TOT K€ Tpy3, YIaBIIUN Ha KO-
HEIl TIPY>KUHBI C BBICOTHI /= 8 cM?

146. Ilo ropu30HTaNBHOM MIOCKOCTH KAaTUTCSA AUCK CO CKOPOCThIO v= 8§ M/c. Ompenenuts Kodpdu-
IUEHT CONpPOTHUBIICHUS, €CJIU JHUCK, OyJyddh HPEeNOCTaBICHHBIM caMoMy cebe, OCTaHOBMJICH,
nponas myTh s= 18 m.

156. OnHopoaubIi cTepxeHb JumuHONW £ = 1,0 M MOXKeT CBOOOJHO BpamiaThCsi BOKPYT TOPU30HTAIb-
HOW OCH, MPOXOIIeii Yepe3 OMH U3 €ro KOHIOB. B npyroil koHer abCONIOTHO HEYNPYro yAapsieT
MmyJsi Maccoll m = 7 T, JeTsAmas NepIeHIUKYISIPHO CTEPKHIO U ero ocu. Omnpenenutb mMaccy M
CTEpXHS, €CJIM B pe3yJIbTaTe MOMAJaHUs MYJIH OH OTKJIOHUTCA Ha yroa a = 60°. [IpuHsiTH CKO-
pocth ynu v = 360 M/c.

166. Ha kakoM pacCTOSSHUM OT LIEHTpa 3€MJIM HAXOJIUTCS TOYKA, B KOTOPOW HAMPSIKEHHOCTh CYM-
MapHOTO I'paBUTALMOHHOTO 1o 3emiu u Jlynsl paBHa Hymo? IIpunsaTe, uto macca 3emiu B 81 pas
Oospiie Macchl JIYHBI M 4TO paccTostHUE OT IieHTpa 3emid 1o 1eHtpa JIyasl paBHO 60 pammycam
3eMIIH.

176. Onpenenutp nepuon 7° KojaeOaHU MAaTEMaTHYECKOTO MAasTHUKA, €CIIM €r0 MOJYJb MaKCHMaJlb-
HOro nepemenieHus 4,= 18 cM 1 MakcuMallbHasi CKOPOCTh Umax= 16 cMm/C.

Konrponsnast padora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHLIEHTPAIMION MOJIEKYJ HaXOISAIIErocsl B cOCyZe BMECTUMOCThIO V' = 271. Konu-
YECTBO BELIECTBA V KHCI0poAa paBHO 0,2 MOJIb.

216. BeruncinuTh IJIOTHOCTH p a30Ta, HAXOASIIErocs noa aaBiaeHuem p = 2Mlla u umeromero temrie-
patypy "= 400 K.

226. Onpenenutsh CPeIHIO KBAIPATUYHYIO CKOPOCTD (Vx> MOJIEKYJIBI Ta3a, 3aKJII0YEHHOI'O B COCY/I
BMeCTUMOCTBIO V' =2 11 nox nasnenueM p = 200 kIla. Macca raza m = 0,3 r.

236. Onpenenuth MOJIIPHBIE TEIIJIOEMKOCTH Ta3a, €CIIU €ro yJAeIbHbIE TeIIOeMKOCTH ¢y = 10,4 kJx/
(xr-K) u c,= 14,6 xJIx/(xr-K).

246. Kucnopon naxoautcs noj aasiaeHuem p = 133 ulla npu temnepatype 7' = 200 K. Berauciauts
CpE/IHEE YUCJIO (Z) CTOJIKHOBEHUN MOJIEKYJIbI KUCIOpOAa MPU 3TUX YCIOBUX 3a BpeMsi 7= 1 c.

256. Azot maccoit m= 0,1 kr 661 H3006apHO Harpet oT Temmnepatypsl 77 = 200 K go remneparypsl 7>
=400 K. Onpenenuts paboTy 4, COBEPILICHHYIO Ia30M, OJYYEHHYIO UM TeruioTy O u usmenenue AU
BHYTPEHHEH YHEPIUU a30Ta.

266. I'a3, coepmaromuii nuka KapHo, otaan temnonpueMHUKy 67% TeIoThl, OJYyYEHHONW OT Tel-
nootaatyuka. Onpenenuts Temneparypy /> TEIIONpUEeMHHKA, €CIIM TeMIepaTypa TerIo0TAaTIYMKa
T:=430K.

276. I'mutiepuH NMOAHSUICS B KaMWIISIPHOW TpyOKe auameTpoM kKaHaia d = 1 mm Ha BeicoTy A = 20
MM. OnipeAeNiuTh MOBEPXHOCTHOE HATSKEHUE o TiniepuHa. CYuTaTh CMAaYUBAHUE TTOTHBIM.

Konrponsnas padora Nel.
Bapuant 7.

107. MarepuanbHasi TOUKa ABUKETCS MO OKPY)KHOCTH C TTOCTOSIHHOM YTIJIOBOW CKOPOCTHIO ® = 7/6
pan/c. Bo ckonbKko pa3 myTh As, NIPONHACHHBIM TOUKOM 3a Bpems (=4 ¢, OyzaeT Ooblie MOy ee Te-
pememnieHust 42? [IpuHATH, 4YTO B MOMEHT Hayajla OTCUYE€Ta BPEMEHHU PAJAMYC-BEKTOpP 7, 3aJal0NIU
MOJIO’KEHNE TOUKH Ha OKPYKHOCTH, OTHOCUTEIIEHO MCXOJIHOTO TOJIOKEHUS OB TIOBEPHYT Ha YTOIl ¢
=m/3pan.

117. Cuapsin, neteBmuii co ckopoctbio v = 400 mM/c, B BepXHEi TOYKe TPAEKTOPUU pa3opBajcs
Ha JBa OCKOJKa. MeHbIUi OCKOJIOK, Macca KoToporo coctanisier 40% oT macchel cHapsgaa, mo-
JeTeNl B MPOTUBOIOJOKHOM HAaNPaBIEHUHU CcO CKopocThiou; = 150 m/c. Onpenenutb CKOPOCTh 2
00JIBIIEr0 OCKOJIKA.
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127. VI3 cTBOJIa aBTOMATUYECKOT0 MUCTOJIETAa BbUIeTENA IyJist Maccor m;= 10 T co ckopocThio v= 300
m/c. 3atBop nucroneTa Maccorm2 = 200 r mprKUMAETCs K CTBOJY NMPYXHHOH, )KECTKOCTh KOTOPOH k
= 25 kH/M. Ha xakoe paccrosiHue oToiaeT 3aTBop mocie BeicTpena? Cuutarh, 4TO MUCTOJIET JKECTKO
3aKpeIIeH.

137. U3 npy:KMHHOTO TUCTOJIETa C MPYXUHOM XeCTKOCThIO k = 150 H/M OB mipou3BeieH 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, KOTOPBIH HEOOXOIUMO NMPUIOKUTH K OJIOKY, BpaIAIOLIEMyCs C
gacToToii 7 = 12 ¢!, 4T06BI OH OCTaHOBHMIICS B TeueHHe BpeMeHH A= 8§ c. Jluametp 610ka D = 30 cMm.
Maccy 610Kka m = 6 KT CYMTaTh pABHOMEPHO PACIIPEICICHHON 110 000.y.

157. Ha xpato ruardopMbl B BUIE AUCKA, BPALIAIOLIEHCS 0 WHEPIUH BOKPYT BEPTUKAIBHON OCH C
qacToTOi 1= 8 MuH"', crouT YenmoBek Maccoil m; = 70 kr. Korna denoBex nepemies B HeHTp Mmiat-
(opMbl, OHa cTana Bpamarhes ¢ yacToToit 7> 10 mun™!. Onpenenuts Maccy m2 nuaThpopMsl. MOMEHT
MHEPLNU YeJIOBEKa PACCUNTHIBATh, KaK JIsl MATEPHAIbHOM TOUKH.

167. CriytHuK oOparaercsi BOKpYT 3eMid MO KpyroBoi opOute Ha Beicote /= 520 kM. Onpenenursb
nepuo oOpalieHus CIyTHUKA. Y CKOpeHHEe CBOOOAHOTO MaJeHUsI g Y TOBEPXHOCTH 3eMIIM U €€ pajiu-
yc R cuMTaTh U3BECTHHIMHU.

177. MarepuanpHas TOYKa COBEPIIAET MPOCThIE TAPMOHUYECKHUE KOJICOAHUS TaK, YTO B HAYAJIbHBIN
MOMEHT BpeMEHH cmeuleHuexp = 4 cMm, a ckopoctb vg= 10 cm/c. Ompenenuts ammautyny 4 u
HavdaJIbHYIO a3y ¢o Konebanuii, ecnu ux nepuon 7' =2 c.

Konrponsnast padora Ne 2.
Bapuant 7.

207. OnpenenuTh KOJIMYECTBO BEIIECTBA V BOAOPOJA 3AMOIHSIONIETO cocyl oobeMoMm V= 3 1, ecnu
KOHIIEHTpAIMs MOJIeKy ra3a B cocyze n=2-10'8 M.
217. OnpenenuTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO Maccy M, ra3a, ecau npu temneparype 7' = 154 K
¥ naBnenuu p = 2,8 MIla on nMeeT IIOTHOCTB p= 6,1 Kr/M’.
227. Bonopon Haxogutcs npu temneparype 7' = 300 K. HaliTu cpeqHIOl0 KUHETUYECKYIO SHEPIHIO
(€¢p) BPALIATEIILHOTO ABM)KEHUS OJTHOM MOJIEKYJIbI, @ TAK)KE CYMMAapHYI0 KMHETUYECKYIO DHEPTHI0 Ex
BCEX MOJIEKYJI 3TOT0 Ta3a; KoJu4ecTBo Bogopoaa v= 0,5 MoJb.
237. Haiitu ynenbHble cyu ¢p 1 MOJsipHbIE Cy 1 Cp TEIIIOEMKOCTH a30Ta U TEIU.
247. I1pu kakoM JaBJICHUH p CpPeIHss ATUHA CBOOOAHOrO mpobdera (£» MOJIEKyJ a30Ta paBHa 1 M, ec-
i Temneparypa rasa ¢ = 10° C?
257. Bo CcKOJIBKO pa3 yBeNIUYUTCA 00BEM BOIOPO/IA, COACPIKAIINN KOJINYECTBO BELIECTBA v=10,4
MOJIb PU U30TEPMHUUECKOM PACIIMPEHUH, €CIIU TIPU ATOM ra3 MOJIYyYUT KOJIM4ecTBO TemioThl O= 800
JIx? Temneparypa Bonopoaa 7'= 300 K.
267. Bo ckoybKO pa3 yBenInuuTCs KO3(PGUIIUESHT TIOJIE3HOTO ASHCTBUSA # muKiIa KapHo mpu moBbile-
HUK TeMneparypsl TemnooraaTyuka ot 7= 380 K no 7/ = 560 K? Temneparypa TennonpueMHuKa
=280 K.
277. B Boay onyllieHa Ha OYSHb MaJIyIO TITyOHHY CTEKJIIHHAs TpyOKa ¢ 1uaMeTpoM KaHana d = 1 Mm.
Ornpenenutb Maccy m BOJbI, BOIIEAIICH B TPYOKY.

Bapuanr 8.

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

118. /IBe ogunakoBsle joaku Maccamu m= 200 Kr kaxkaas (BMECTE C YEJIOBEKOM M Ipy3aMH, Haxo-
JTSAIMIMMUCS B JIOJKAaX) ABMKYTCS MapajuieIbHBIMU KypcaMU HaBCTpeuy JIPYT APYry C OAMHAKOBBIMU
ckopoctsimMu v = 1 m/c. Koraa oAk mopaBHSUIUCE, TO C MEPBOU JIOAKKA HAa BTOPYIO M CO BTOPOM Ha
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MIEPBYI0 OJTHOBPEMEHHO TepeOpachiBatoT Ipy3bl Maccamum; = 200 kr. OnpenenuTs CKOPOCTH U7 U
U27I0/I0K TI0CTIe epedpackIBaHus TPY30B.

128. [lap maccoit m; = 5 Kr ABMKETCS CO CKOPOCTHIO 07 = 1 M/C M CTaIKUBACTCS C TOKOSIUMCS I11a-
poM maccoit m2 = 2 xr. Onpenenuts CKOPOCTH U U U2 IIAPOB MOCIE yaapa. Y aap cuuTatb abCOTIOT-
HO YIIPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

138. HasieteB Ha mpyXuHHBIN Oydep, Baron maccoid m = 16 T, nBUTABIIMICS cO cKOpocThio v = 0,6
M/C, OCTAaHOBWJICSI, C)KaB MpYXUHY Ha A¢ = 8 cM. HaliTi 00111y10 ’KEeCTKOCThA TIpYKUH Oydepa.

148. brnok, umeromuit hopmy nucka maccoid m = 0,4 Kr, Bparaercs mo1 ASHCTBHEM CUJIbI HATSHKCHUS
HUTH, K KOHIIaM KOTOPOM MoJABENIEHbI Ipy3bl Maccamu m; = 0,3 xr u m> = 0,7 kr. OnpeaeanuTs CUiIbl
HaTsDKeHus 17 u T> HUTH 110 00€ CTOPOHBI OJIOKa.

158. Ha kparo HenogsuxHoi ckambu XKykoBckoro aquamerpom D = 0,8 M u Maccoil m; = 6 KT CTOUT
yenoBeK Maccoit mo= 60 kr. C Kakoil yriIoBOM CKOPOCTBIO ( HAYHET BPAIAThCSl CKAMbs, €CJIM YEJI0-
BEK MOKMAaET JIETALMI Ha Hero Ma4d Maccoit m = 0,5 kr? TpaekTopusi Ma4ya TOpU30HTAIbHA U IIPOXO-
nuT Ha pacctossaunr = 0,4 M oT ocu ckambu. CKOpOCTh Msi9a v = 5 M/C.

168. OnpenenuTh TUHEHHYIO U YIIIOBYIO CKOPOCTH CIyTHHKA 3eMJIM, 0OpaIaoNIerocs Mo KpyroBoi
op6ute Ha BbicoTe £ = 1000 kM. YckopeHue cBOOOHOTO TAJCHUS ¢ Y TIOBEPXHOCTH 3E€MJIM U €€ pa-
Inyc RcunTath U3BECTHBIMU.

178. CxknaapiBaroTcsi ABa KoJieOaHMS OJMHAKOBOTO HAIPaBJICHUS W OJMHAKOBOTO TMEpUOa: X| =
Aisine it u x2 = Assinwa(t + 1), e A; = A2 =3 e, w1 = w2 = nc, = 0,5 c. OnpesenuTh aMILTUTY-
ny A m HavanbHy (a3y @ope3yabTupyromiero koiaebanus. Hamucate ero ypaBaenue. IlocTpouts
BEKTOPHYIO JUarpaMmmy Jiisi MOMeHTa BpemeHus = 0.

Konrponsnast padora Ne 2.
Bapuanr 8.

208. B 6ayutoHe BMECTUMOCTBIO V= 3 11 comepkuTcs kuciopos maccoitm = 10 r. Onpenenuts KOH-
LIEHTPALIMIO MOJIEKYJI Ta3a.

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

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

238. BeruuciuTh yeIbHbIE TEIIOEMKOCTH Ia3a, 3Has, 4To ero MonspHas Macc M = 4 - 107 kr/monb
u otHoleHue Termoemkocreit Cp,/C, = 1,67.

248. B cocyne BMecTUMOCTBIO V' = 5 11 HaxoauTcst Bogopo Maccort m= 0,5 r. Onpenenurs CpeaHIo
JUTMHY CBOOOJIHOTO Mpodera (£» MOJIEKYJIbl BOAOPO/a B 3TOM COCY/IE.

258. Kakas pabota A coBeplIaeTcsi Ipu U30TEPMHUUECKOM PACIIMPEHUH BOJOpOJAa Maccoil m= 5 T,
B3siToro nipu Temmneparype 7 =290 K, eciiu 00beM raza yBenuuuBaeTcs B Tpu paza?

268. NneanpHas TemioBas MamuHa padoraet nmo mukiny Kapao. Temneparypa terutoornaruuka 17 =
500 K, Temneparypa temnonpuemuuka 7> = 250 K. Onpenenuts Tepmuuecku KIIJ # nuukna, a Takxe
paboty A; pabouero BemecTBa Npu U30TEPMUYECKOM PACHIMPEHHUH, €CIIU IPU NU30TEPMUUECKOM CxKa-
THU coBepieHa padora 4>= 70 JIx.

278. Ha ckojibKO JaBiIeHHE p BO3AyXa BHYTPH MBUIBHOTO My3bIpsi OOJIbIIIE HOPMAILHOTO aTMocdep-
HOTO JaBJICHUS po, €CIU TUAMETP TY3bIpst d= 5 Mm?

Kontponbnas padora Nel.
Bapuant 9.

109. ITo kpato paBHOMEPHO BpaLIAIOLIEICS C YIIIOBOK CKOPOCThIO @ = | paj/c miuaTgopmbl UAET de-
JIOBEK U 00X0oauT TiaTdopmy 3a Bpems ¢ = 9,9 ¢. KakoBo HanbosbIiee yCKOPEHHUE 0 IBIKCHHS Y€I10-
Beka otHocuTenbHO 3emun? [IpunaTe paguyc miaardopmsl R = 2 M.

119. Ha ckonbKO mepeMecTUTCsl OTHOCUTENIBHO Oepera joaka ajmuHoi £ = 3,5 M u maccoit m; = 200
KI, €CJIM CTOSIIMA HAa KOpME 4esioBeK Maccoi m» = 80 Kr mepeMecTuTcs Ha Hoc Jojaku? CuuTarth
JIOJKY pacIoioKeHHOM MeprneHAuKYIsIpHO Oepery.
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129. U3 opyausi, He UMEIOMIETO MPOTUBOOTKATHOTO YCTPONCTBA, MPOU3BOIUIIACH CTPEIhOA B TOpHU-
30HTaJIBHOM HarpaBieHud. Korga opynue ObLTO HEMOABHKHO 3aKPEIICHO, CHAPSIT BBUIETEN CO CKO-
pocthio v; = 600 M/c, a Korja OpyaHuI0 A BO3MOXKHOCTH CBOOOJIHO OTKATHIBATHCS Ha3ald, CHapsI
BBLIETEN CO CKOPOCTHIO 02 = 580 m/c. C KaKoil CKOPOCTHIO OTKATUIIOCH TIPU ATOM 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 KOTOpPOH NpHUKperuieHbl rpy3bl. OAUH Ipy3 ABHXKETCS MO MOBEPXHOCTH CTOJIA, a APYrou -
BJIOJIb BepTUKaM BHU3. OmnpenenuTb KodhOULIUEHT fTpeHusl MEeXKAY MOBEPXHOCTSIMH I'py3a U CTOJIa,
€CJIM MacChl KXJOro Tpy3a U mMacca OJIOKa OAMHAKOBBI M TPY3bl IBIKYTCS C YCKOpEHHEM o= 5,6
M/c?. TIpocKanb36IBAHUEM HUTH TI0 OIOKY U CHIIOH TpeHus, AeHcTByomIeil Ha 610K, MpeHeOpeys.

159. I'opuzonTanbHas wiatdopma maccoit m; = 150 kr Bpamaercss BOKpYT BEpTUKAIBHONW OCH, TPO-
xofsIIeil yepes neHTp MmIaThopMbl, ¢ yacToToi n= 8§ Mun"'. UemoBek Maccoii m2 = 70 KI' CTOUT Hpu
9TOoM Ha Kparo iargopmel. C Kakoi yrioBOW CKOPOCTHIO  HAYHET BpamlaThCs Iiatdopma, eciiu
YeJIoBeK MepeueT oT kpas miat@opmsel k ee neHTpy? Cuutarh miatrGopmy KpyribiM, OJHOPOTHBIM
JIACKOM, a YEJIOBEKA — MATEPUATIBHON TOUKOM.

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 riiaakoM ropu3oHTaIbHOM CTOJIE€ JIeKUT map Maccod M = 200 r, NpUKpeIIEHHbIA K TOpU-
30HTAJIFHO PACIOJI0KEHHOM JIETKOW HpYyKuHE ¢ kecTKocThio k= 500 H/M. B map momanmaer myns
Maccoit m = 10 r, netsmas co ckopoctbio v= 300 Mm/c, 1 3acTpeBaeT B HeM. [IpeHeOperas nepemerrie-
HUEM IlIapa BO BpeMsl y/iapa U CONMPOTUBJICHUEM BO3/1yXa, ONPEAEIUTh aMIIuTyny A u nepuop 7' ko-
nebaHuil mapa.

Kontponbnas padota Ne 2.
Bapuant 9.

209. Onpenenutb OTHOCUTEIBHYIO MOJIEKYJISIpPHYIO Maccy M,: 1) Boabl; 2) yriaekucioro rasa; 3) mo-
BAPEHHOM COJIH.

219. B cocyzne Bmectumoctsio V' = 40 1 Haxoautcs kuciopon npu temneparype 7' = 300 K. Korna
4acTh ra3a W3pacxo/0Balid, aBjieHue B Oamione moHu3mwiock Ha Ap = 100 xIla. Onpenenuts Maccy
MU3PacX0JOBAHHOIO Kucaopoa. [Iponecc cuurath H30TEPMUUYECKUM.

229. B a3zore B3BelICHBI MeTbYAWIIAE MBUTMHKH, KOTOPBIC JBMXXKYTCSA TaK, KaK €Ciu Obl OHH ObLIH
OueHb KPYIHBIMU MOJIeKyTaMu. Macca kaxoil neituaky pasHa 6 - 10710 r. a3 naxomutes npu tem-
neparype 7' =400 K. Onpenenuts cpeaHuEe KBaIPATUUHBIE CKOPOCTH (Dys), @ TAKIKE CPEIHUE KUHETH-
YECKUE SHEPTUH (&,» TIOCTYNATENBHOIO ABM)KEHNS MOJIEKYJIBI @30T U IIBUIMHKH.

239. TpexaToMHBIii ra3 moj AaBiaeHneM p = 240 kIla u Temneparype ¢ = 20° C 3anuMaer 06beM V =
10 51. Onpenenutsd TenmnoeMkocTb Cp 3TOT0 raza npy MNOCTOSHHOM JIaBJICHHUH.

249. Cpennsis nmuHa cBOOOIHOTO mMpobdera «£» MOJIEKYJIbl BOJIOPO/Ia MPHU HEKOTOPBIX YCIOBUSIX paBHA
2 MmM. HaliTu IIOTHOCTh p BOXOPOAA IPH 3TUX YCIOBHUSX.

259. Kakas noyist @; KOJIMYECTBA TEIIOTH (), TOABOAUMOIO K WICAIbHOMY ABYXaTOMHOMY razy npu
n300apHOM TIpoLiecce, pacXoayeTcs Ha yBennueHue 4 U BHyTpEeHHEH SHepruu ras3a u Kakas J0Js w2 —
Ha paboty A pacmmpenus? PaccMoTpeTh Tpu ciydas, eciiv ra3: 1) oqHOaTOMHBIN; 2) TBYXaTOMHBIN;
3) TpexaTOMHBII.

269. I'a3, coBepmaronuii ukn Kapuo, monmyvaer terory Q= 84 kJIx. Onpenenuts padoty A4 rasa,
ecau Temneparypa 7 TemIooTAaTYuKa B TPU pa3a BhIIIE TEMIEPATYpPbI 7> TEIJIONPUEMHHKA.

279. Bo3aymiHbli my3bIpeK TUaMEeTpOM d= 2,2 MKM HaXOIHUTCS B BOJIC y CaMOH €€ MOBEPXHOCTH.
Onpenenuts MWIOTHOCTh p BO3yXa B Iy3BIPHKE, €CIM BO3AYX HAaJl IOBEPXHOCTHIO BOJbI HAXOAUTCS
IIPU HOPMAJIbHBIX YCIOBHSIX.

3 cemectp
Konrponsnast padora Ne 3.
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Bapuant 0.

310. Paccrosinue d mexay nBymsi TouedHbiMu 3apsgamMu Q7 = 2 uKn u Q> = 4 uKn paBHO60 cm.
Onpenenuth TOYKY, B KOTOPYIO HYKHO TIOMECTUTBH TPETHi 3apsin (J3 Tak, 4TOObI CHCTEMa 3apsiOB
HaxoJujaack B paBHOBecuH. Onpenenuts 3apsan (3 U €ro 3Hak. Y CTOMYMBOE WM HEYCTOMYHMBOE OY-
JIeT paBHOBecHUE?

320. JIBe TpeTu TOHKOIO KOJbla pagnycoM R = /() cm HECYT paBHOMEPHO PacIpeleIeHHbIN C JIH-
HeHOI 1oTHOCTBIO 7 = 0,2 MxKn/m 3apsa. OnpenenuTs HaNpsHKEHHOCTh £ 3JEKTPUYECKOTO MO,
CO3/1aBa€MOr0 pacrpeeseHHbIM 3apsA oM B Touke O, COBMAJAIONIEH ¢ IEHTPOM KOJIbLIA.

330. Ha nByx KOaKCHAJIbHBIX OCCKOHEYHBIX IMJIMHIpaX paguycamu R u 2R paBHOMEPHO pacrpeje-
JICHBI 3apsi/ibl C IOBEPXHOCTHBIMU TUIOTHOCTSIMU o7 U a2(puc. 1). TpeOyercs: 1) ucnons3ys teopemy
Ocrtparpanckoro-I'aycca: HalTH 3aBUCUMOCTH E () HANPSDKEHHOCTH SJIEKTPUYECKOTO TOJIs OT pac-
crosiaus st Tpex obnacreid: I, I u L. IpunsaTs 0; = -0, 02 = 40. 2) BEIYUCIUTH HANPSHKEHHOCTH E
B TOYKE, YAaJIEHHOW OT OCH IIMJIMHIPOB Ha PaccTOSHUE 7, U yKa3aTh HampaslieHue Bektopa E. Ilpu-
Hatho = 30 nKn/Mm°, r = 4 R; 3) noctpouts rpaduxk E (r).

340. Tonkas kBaJpaTHas paMKa pPaBHOMEPHO 3apspKeHa C JIMHEWMHOW IUIOTHOCTHIO 3apsana 7 = 200
nKn/m. OnpeaenuTs NOTEHIMAT ¢ MOJIS B TOUKE [IEPECECUYEHUs TuaroHanei.

350. DneKTpOH ABUKETCS BIOJb CUIIOBOM JTMHUKM OJHOPOAHOTO JIEKTPUYECKOro noJisl. B HEeKoTopoit
TOYKE TOJI C MOTEHIMATIOM ¢@; = [0 B 3IeKTpOH UMel cKopocTh Vi = 6 Mwm/c. Onpenenuts MoTeH-
U @2 TOYKH MOJIS, TOUISA 1O KOTOPOM SJIEKTPOH MOTEPSIET MOJOBUHY CBOEH CKOPOCTH.

360. [Tnockuii KOHAEHCATOP C MIOIMAABI0 mIacTul S = 200 cy’ Kaxkzas 3apsykeHa 0 pa3HOCTH MHO-
teHnuanoB U = 2 kB. Paccrosinue Mmexay miiactunamu d = 2 cm. J[{udnexTpuk — ctekino. OnpenenuThb
sHepruro W mosisi KOHAEHCATOpa U MIIOTHOCTh SHEPTUH @ TOJIS.

370. OJ1C 6arapeu e= 12 B. Ilpu cune toka I = 4 A KIIJ] 6arapeu n = 0,6. OnpenenuTs BHyTpEHHEE
corpoTHuBieHue R; 6arapen.

380. Cuiia ToKa B LENH U3MEHSIETCS CO BpEMEHEM T10 3aKoHy [ = [pe™. OnpenennTh KOJTHIECTBO TETI-
JIOTBI, KOTOPOE BBIJEIHUTCS B IPOBOJHUKE CONpoTUBIeHUEM R = 20 Om 3a BpeMmsi, B T€UEHUE KOTOPO-
0 TOK YMEHBIIHTCS B e pa3. Kosdduiment a npunats paBubM 2 - 102¢7

puc. 1

KontponbHas padota Ne 4.
Bapuanrt 0.

410. beckoHEYHO AIMHHBIA NPOBOA € TOKOM /= 50 A M30rHYT Tak, KaK 3TO MOKa3aHO Ha pHC. 2.
OnpenenuTh MarHUTHYIO HHAYKIMIO B B Touke A, JIe)aIrieil Ha OMCCEKTPUCE MPSMOTo yria Ha pac-
ctosiHuM d = 10 ¢M OT €ro BepIINHEI.

420. ITo kpyroBoMy BUTKY paguycoM R = 5 cMm Teuet Tok / = 20 A. BUTOK pacnosiokeH B OJTHOPOJI-
HOM MarHuTHOM mone (B = 40 mTn) Tak, yTo HOpMaJb K IJIOCKOCTH KOHTYpa COCTaBIISIET YroJ
9=7r/6 ¢ Bekropom B. Omnpeaenuth uaMeHenue A/1 moTeHIHaIbHON SHEPTUH KOHTYpa IPHU €ro Io-
BOPOTE Ha YroJl ¢= 7/2 B HANPABJICHUH yBEJINYEHHs yriia J .

430. ITo Tonkomy ctepxkHto iuHOM £ = 40 cM paBHOMEpHO pacnupenaeneH 3apsg Q = 60 v K. Crep-
’KeHb BPAILAeTCs ¢ 4acToToit n= 12 ¢! oTHOCHTENBEHO OCH, MEpHEeHANKYISPHON CTEPKHIO U TIPOXO0-
JSIEN yepe3 CTEP’KeHb Ha pacCcTOsSHUM o, = (/3 oT ogHOTo U3 ero KOHIOB. OnpenenuTh MarHUTHBIN
MOMEHT Py, 00YCTIOBIICHHBIN BPAIlICHUEM CTEPIKHS
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440. Uon, monaB B marautHoe 1oiie (B = 0,01 m To), cTan ABUTATHCS MO OKPYKHOCTH. ONpeaeuTh
KHUHETUYeCKyo 3Hepruio I (B 3B) MOHA, ecmi MarHUTHBI MOMEHT P, dKBHUBAJICHTHOTO KPYTOBOTO
Toka paBeH 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. VcTouyHuK TOKa 3aMKHYJIM Ha KaTylIKy conpoTtuBieHueM R = 20 Om. Yepes Bpems ¢ = 0,1 ¢
Toka [ B Karymke pocturia 0,95 npenenbHoro 3HaueHus. OnpenenuTb MHAYKTUBHOCTb L KaTyIl-
KH.

puc.2

KonrponsHas padora Ne 3
Bapuanrt 1.

301. Toueunsie 3apsanbl Q; = 20 mx Kn,Q> = -10 mx Kn HaxomsTCsl Ha pacCTOsIHUU d = 5 cm OpyT OT
napyra. OnpeaenuTb HapsKEHHOCTh MOJIsl B TOUKE, YJIaJIeHHOW Ha 7; = 3 ¢M OT MEPBOTo U Ha 12 = 4
cm OT BTOpOro 3apsiaa. OnpenenuTs Takxke CHy F, TedCTBYIOLIYIO B 3TOM TOYKE Ha TOYEUYHBIN 3aps]l
O =1 mx Kn.

311. Tonkwuii crepkeHb IUHOU £ = 2() cm HECET paBHOMEPHO pactpeaeneHublil 3apan ¢ = 0,1 mxKa.
Onpenenutb HANPSHKEHHOCTb £ 3JIEKTPUUECKOTO MOJIs, CO3/1aBaEMOr0 paclpeieNIeHHbIM 3aps/ioM B
TOYKE A, Ie)KaIlel Ha OCH CTEPKHS HA PACCTOSIHUM o = 2() cm OT €ro KOHIIa.

321. Ha aByx KOHLEHTpUUECKUX cepax paguycoMm R u 2RpaBHOMEPHO pacripe/ieeHbl 3apsbl ¢ To-
BEPXHOCTHBIMHU TUIOTHOCTSIMU 07 # 2 (puc. 3). Tpebyercs: 1) ucnonb3yst Teopemy OcTporpaackoro-
laycca, HaliTH 3aBUCUMOCTh E(7) HaNMpsDKEHHOCTH AJIEKTPUYECKOTO TOJSL OT PACCTOSHUS NI TPEX
obmnacreit: I, Il u II1. [IpunaTh 0; = 40, 02 = ¢, 2) BEIYUCINUTh HANPSHKEHHOCTh E B TOUKE, YIAJICHHOU
OT IIEHTpa Ha PACCTOSHHUE 7, M YKa3aTh Hampasienue Bektopa E. [Ipunats o = 30 uKai/m’, r = 1,5 R;
3) mocTpouTh rpaduk .

331. /IBa Toueunsix 3apsina Q; = 6 nKn u Q> = 3 nKn HaxonsTes Ha paccTostHUU d = 60 cm Ipyr OT
npyra. Kakyto paboTy HE0OXOIMMO COBEPIIUTH BHEIIHUM CHJIaM, YTOOBI YMEHBIIUTH PAaCCTOSHUE
MEXK]y 3apsiiaMu BJIBOE?

341. [Teunaka maccoit m = 200 mke, Hecymias Ha cede 3apsa O = 40 uKn, BueTena B 3J1EKTPUIECKOE
MOJI€ B HaINpaBjieHUU CWIOBBIX JIMHUH. [lociie mpoxoxaeHusa pazHoctu noteHuuanos U = 200 B nbl-
JMHKA UMelna cKopocTb v = [0 m/c. Onpenenuts CKOPOCTh vy MBUIMHKU JI0 TOTO, KaK OHA BJETeNa B
noJe.

351. Konnencaropsl eMkocTbio C; = 5 Mx®@ u C2 = 10 mx® 3apspxensl 1o Hanpsbkenuit U = 60 B u
U> = 100 B cootBercTBeHHO. ONIpeieNInTh HANpsDKEHWE Ha 00KITIaKaX KOHIAECHCATOPOB MOCTE UX CO-
eAMHECHUS OOKJIaIKaMU, UMEIOIIIMMH OJHOUMEHHBIC 3apsIbl.

361. Karymka u amMnepMeTp COEAUMHEHBI MOCIEA0BATEIbHO U MOJKIIOYEHb K UCTOYHHUKY Toka. K
KJIEMMaM KaTYIIKA IPUCOEIUHEH BOJBTMETP C CONMPOTUBIEHUEM 7 = 4 kOm. AMIiepMeTp NOKa3biBa-
et cuity Toka I = 0,3 A, BonbT™MeTp Hanpsbkenuss U = 120 B. OnpenenuTh CONpOTUBIIEHUE R KaTyll-
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ku. OrnpeneanuTb OTHOCUTEIbHYIO TOTPEIIHOCTD &, KOTOpasi Oy/AeT JOIMYyIIeHa PU U3MEPEHUH COIPO-
TUBJICHUS, €CIIM MTPEeHeOpedb CHIION TOKa, TEKYIIETo Yyepe3 BOJIbTMETD.

371. 3a Bpems t = 20 ¢ nipu paBHOMEPHO BO3pACTABLIEH CUJIE TOKA OT HYJS A0 HEKOTOPOTO MaKCH-
MyMa B IPOBOJHUKE CONPOTHBIECHHEM R = 5 Om BBIIEIWIOCH KOJIUYECTBO TEIIOTBIQ = 4 /.
Onpenenutb CKOPOCTh HAPACTAHUS CUJIbI TOKA, €CIIM COMPOTUBIICHUE MPOBOJHUKA 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. ITo aAByM napasuleapHBIM IPOBOAAM AJUMHON { = 3 M KaKIblii TEKYT oJuHaKoBble Toku I = 500
A. Paccrosinue d mexxny mpoBoamu paBHo 10 cM. Onpeaenuts cumy F B3anmoelicTBHs IPOBOIOB.
421. ITo ToHKOMY KOzbIly paauycoM R = 10 cM paBHOMEpPHO pacnpezesieH 3apsii ¢ IMHEHHOH II0T-
HocThIO T = 50 HKI/M. Kosb110 BpamaeTcss OTHOCUTENIBHO OCH, IEPTIICHANKYIISIPHOHN TIIOCKOCTH KOJb-
1a ¥ MPOXOJsIIeH Yepe3 ero HUEHTp, ¢ yacToTo n = 10 ¢l Onpenenuth MarHUTHBIA MOMEHT Pm,
00yCIIOBJICHHBIH BpalllEeHUEM KOJIbIIA.

431. JIBa MOHa pa3HBIX Macc C OJMHAKOBBIMH 3apsAaMM BJIETEIN B OJHOPOJHOE MarHUTHOE IOJIE,
CTaJli JIBUTAaThCA MO OKPYKHOCTH paguycamMu Ry = 3 cMm u R2 = 1,73 cm. Onpenenutrs OTHOIIEHUE
Macc MOHOB, €CIM OHU MPOILIN OJUHAKOBYIO YCKOPSIOILYIO pa3HOCTh OTEHLIUAJIOB.

441. ITIpoToH BieTen B ckpemennsie o yraom o = 120° marautsOe (B = 50 M T1) U 27eKTpHYecKoe
(E = 20 xB/m) nons. Onpenenuts yckopenue a! mpotoHa, eciu ero ckopocth v ([v| = 4 - 10° m/c)
neprneHauKysisipHa Bekropam E u B.

451. TInockuit koHTYp Tmnomanpio S = 20 cM?> HAXOAUTCA B OAHOPOJHOM MarHuTHOM Tone (B = 0,03
Tn). OnpenenuTs MarHUTHBIN MOTOK @D, MPOHU3BIBAIONINN KOHTYP, €CJIA TJIOCKOCTh €r0 COCTaBIISCT
yroi ¢ = 60° ¢ HarTpaBlI€HUEM JIMHUM UHIYKIHI.

461. B ogHopomHOM MarHuTHOM Toste (B = 0,1 Ti) paBHOMepHO ¢ yacToToi n = 5 ¢! Bpamaercs
cTepxeHb AauHoN ¢ = 50 ¢M Tak, 4TO IUIOCKOCTh €r0 BpallleHUs NEPIEHIUKYIIIpHA JUHUAM Hamps-
JKEHHOCTH, a OCh BpAIlCHHs MPOXOIUT Yepe3 OANH U3 €ro KOHUOB. OnpenenuTs HHAYLUPYEMYIO Ha
KOHIIaX CTEPKHS Pa3HOCTh noTeHuuanos U.

471. Conenoun ceueruem S = 10 cm? coaepxut N = 10° BUTKOB. IIpu cune toka / = 5 A MaruHur-
Has MHAYKUUA B nons BHyTpH cosieHonaa pasHa 0,05 Ti. Onpenennuts HHAYKTUBHOCTB L COJEHOUAA.

! 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.

Konrponsnast padora Ne 3.
Bapuant 2.

302. Tpu 0IMHAKOBBIX TOUEUHBIX 3apsfaa O; = Q2 = O3 = 2 uKn HaX0a4TCs B BEPIIMHAX PAaBHOCTO-
POHHErO TPEYroJIbHUKA CO CTOpoHaMu o = [0 cm. OnipeeuTb MOJIYJIb U HaNpaBlIeHUE CUllbl F, nei-
CTBYIOILEH HA OJIMH M3 3aps0B CO CTOPOHBI ABYX APYIHX.

312. [lo ToHKOMY moOnyKonbly paguyca R = /(0 cm paBHOMEPHO pacHpeleseH 3apsii C JIMHEHHON
IJIOTHOCTBIO 7 = [ mxKn/m. Onpenenuth HampsHKEHHOCTh E JIEKTPUUYECKOTO TOJIsI, CO3/1aBaeMOro
pacrpeaelieHHbIM 3aps/IoM B Touke (J, COBMAIAIONICH C LIGHTPOM KOJIbIIA.

322. Ha nByx koHIEeHTpUYeCKUX cepax paaunycoM R u 2RpaBHOMEPHO pacIpeesIeHbl 3apsiibl C MO0-
BEPXHOCTHBIMU IJIOTHOCTSIMH g7 | a2 (puc. 5). Tpebyercs: 1) ucnons3ys teopemy OcTporpaackoro-
["aycca, HailTH 3aBHUCUMOCTH E(7) HANpPSDKEHHOCTH AJIEKTPUYECKOTO TOJSI OT PACcCTOSHUS IS TPex
obmacreii: I, I u III. IlpunsTts 0; = 0, 02 =- ¢; 2) BEIYUCIUTH HANPSHKEHHOCTH £ B TOUKE, YAAJICHHON
OT 1IEHTPa Ha PACCTOSHHUE ¥, M yKa3aTh HampasieHue sekropa E. [puaats o = 0,1 uKw/m’, r=3 R; 3)
HOCTPOUTH rpaduk E).

332. DneKTprUYECcKoe MoJie CO3/IaHO 3apsKEHHBIM MPOBOASIIMM IIAPOM, MOTEHIMA ¢ KoToporo 300
B. Onpenenutb paboTy cui mons no nepemernieHuto 3apsna Q = 0,2 mxKn u3 Touku 1 B Touky 2
(puc. 6).

342. DnexTpoH, 06JaaBIIMK KMHETHYECKoH sHeprueit 7 = 10 3B, BieTen B OAHOPOAHOE JIEKTpUYe-
CKOE TOJie B HaIlpaBJICHWU CUJIOBBIX JMHUM mons. Kakoil ckopocTeio Oyner 0o0iaaath 3JEKTPOH,
PO B 3TOM I0OJI€ Pa3HOCTh NOTEHIMAN0B U = § B?

352. Konaencarop emkoctbto C; = 10 mx® 3apspkeH no HanpsokeHuss U =10 B. OnpenenuTs 3apsij
Ha 00KJIaJKax 3TOro KOHJEHCATOpa MOCIe TOT0, KaK MapaieIbHO eMy ObLI MOAKIIOYEH IPYroi, He-
3apsKEHHBIN, KOHIEHCATOp eMKOCThI0 C2 = 20 MKk .

362. D/IC Gartapeu ¢= 80 B, BHyTpeHHee compoTuBieHue R; = 5 Om. BHemHss 1ens notpedser
MoHOCTh P = 100 Bm. Onpenenuts cuily Toka | B nenu, Hanpsbkenne U, Mo KOTOPBIM HaXOIUTCA
BHEILIHSAS 1IeTb, U €€ CONPOTUBIICHHE R.

372. Cuna ToKa B IPOBOIHUKE M3MEHSETCS CO BpeMeHeM 110 3aKkony [ = l,e™, rnely = 20 A, o = 1 0°c
L OrnpeaenuTtb KOJIMYECTBO TETUIOTHI, BHIJICIUBIIEECS B IPOBOHUKE 32 Bpemsi ¢ = [ 0°c.
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Puc.5 Puc.6

Kontponbnas padota Ne 4.
Bapuanrt 2.

402. MarHUTHBIH MOMEHT Pm TOHKOTO MPOBOJAIIETO 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 cM (puc. 7).
412. Ilo Tpem mapauieabHBIM MPSMBIM IPOBOJAM, HAXOAALIMMCS Ha OAMHAKOBOM paccTossHuu d = 20
CM JIpyT OT Apyra, TeKyT oauHakoBbie Toku [ =400 A. B 1ByX npoBoaax HanmpaBJe€HHs] TOKOB COBIIA-
JMaoT. BeraucauTh Uisi KaXXKAOro M3 MPOBOJOB OTHOIIEHHME CHIIbI, JEWCTBYIOIIEH Ha HEro, K ero
JUTHHE.
422. JIuck paanycoMm R = 8 cM HeceT paBHOMEPHO pacmpeIeeHHBIN 10 MoBepXHOCTH 3apsa (6 = 100
uK1/mM?). OnpesenuTh MarHUTHBI MOMEHT Pm, 0O0YCJIOBIEHHBIH BpallleHHEM IUCKA, OTHOCUTENBHO
OCH, MPOXOAAIIEH 4Yepe3 €ro LEHTP M MEPNeHAUKYISIPHON TUIOCKOCTH AMCKA. YTJOBas CKOPOCThb
BpaleHus aucka o = 60 paz/c.
432. OpHO3apsAHBIN MOH HATPHS MPOIIENT YCKOPSAIONIYI0 pa3HoCTh noteHuuanoB U = 1kB u Bieren
NEPIEHIUKYIIAPHO JIMHUAM MarHUTHOM MHAYKUMU B onHoponHoe nose (B = 0,5 Tu). Onpenenuth
OTHOCHUTEJIbHYIO aTOMHYIO Maccy A MOHA, €CJIM OH OMHUCall OKPYKHOCTh paauycoMm R = 4,37 cwm.
442. Vo, npoias yCKOPSIOIIYI pa3sHOCTh noreHuuanoB U = 645 B, Bineten B CKpeLEHHBIE HOJ
NpsIMBIM YTJIOM ofHOpoaHbie MarHuTHOE (B = 1,5 M Tn) wu snexrpuueckoe (E = 200 B/m) moss.
Onpenenuth OTHOIIEHUE 3apsAa HOHA K €r0 Macce, €CJIM UOH B 3THUX MOJIAX JBUXKETCS NPAMOIMHEN-
HO.
452. MarautHeli motok @  CKkBO3b ceueHue cosnenona pasen 50 MxB6. Jnnna conenonna £ = 50
cM. HaiiTu MarHUTHBII MOMEHT Pm COJICHOUAA, €CIIM €T0 BUTKH IIJIOTHO MPUJIETAIOT APYT K APYTY.
462. B oqHOpOIHOM MarHUTHOM 1oJe ¢ uHaykuuedn B = 0,5 Tiu Bpamaercs ¢ 4acTOTOM n =
10 ¢! crepxenb mHOW € = 20 cm. Ochb BpallleHus: napajiebHa JIUHUAM UHAYKIUA U TPOXOIUT
yepe3 OJUH U3 KOHIIOB CTEP)KHS MEPHEHAUKYISPHO €ro ocu. Onpenenuts pa3HOCTh NOTEHIUAIOB
UHa KOHIIaX CTEePXKHS.
472. Ha xapronssliii kapkac ymHoil £ = 0,8 M 1 quamerpom D = 4 cM HaMOTaH B OJJUH CJIOM MPOBOJ
nuametpoM d = 0,25 MM Tak, 4TO BUTKHM IUIOTHO MPWJIETAlOT APYyr K Apyry. Berauciuts
MHAYKTUBHOCTH L TOJYyYMBUIETOCS COJICHOUAA.

Puc. 7
Konrponsnast padora Ne 3.
Bapuanr 3.

303. /Ba moioKUTENbHBIX TOYEYHBIX 3apsina O u 90 3akperieHsl Ha pacctosHuu d = 100 cm apyr
oT npyra. Onpenenutb, B KAKOW TOYKE Ha MPSAMOM, TPOXOJAILEH Yepe3 3apsiibl, CIEAYET MOMECTUTh
TpeTuil 3apsiy Tak, 4ToObl OH HaXOJIWJICS B PaBHOBECHH. YKa3aTb, KAKOH 3HAK JOJDKEH UMETh 3TOT
3apsiA s TOro, YTOOBbl paBHOBECHE ObUIO YCTOMUYMBBHIM, €CIU MEpEeMEUICHHsS 3apsSJ0B BO3MOXHbI
TOJIBKO BJIOJIb IPSIMOM, MPOXOASILEN Yepe3 3aKPEIIEHHBIE 3apsI/ibl.

313. ToHKO€ KOIBIIO HEceT pacnpenenaeHubii 3apsag O = 0,2 uxkKn. Onpenenutb HaNPsSKEHHOCTh £
IIEKTPUYECKOTO TOJIsI, CO3JaBaEMOr0 pPacCIpeleiICHHbIM 3apsAOoM B TOYKE A, paBHOYAAJIEHHOH OT
BCEX TOYEK KOJbIIA HAa paccTossHUM » = 2(0) cm. Pannyc konba R = 10 cm.
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323. Ha nByx KoHIIEHTpUYeCKUX cepax paaumycoM R u 2RpaBHOMEPHO pacIpeiesIeHbl 3apsiibl C MO0-
BEPXHOCTHBIMU IJIOTHOCTSIMH g7 H a2 (puc. 8). Tpebyercs: 1) ucnonszys teopemy OcTporpaackoro-
["aycca, HailTH 3aBHUCUMOCTH E(7) HAIpPSDKEHHOCTH AJIEKTPUYECKOTO TOJS OT PAcCTOSHUS IS Tpex
obmacreit: I, Il u lI. 1) npussTh 07 = - 40, 02 = 0. 2) BEIYUCIUTH HANPSHKEHHOCTh £ B TOUKe, yna-
JNIEHHOH OT IIEHTpa Ha PacCTOSHUE 7, M YKa3aTh HampapieHue sexropa E. [Ipunatee = 50 uKu/wm’, r =
1,5 R; 3) moctpouth rpaduk E).

333. DaekTpuueckoe noje co3aano 3apsaaamu Q; = 2 mxKn n Q> = -2 mxKn, HaxoAsIIMMHCS Ha pac-
crosiuuu d = 10 cm apyr ot apyra. OnpenenuTs paboTy CHUJI OIS, COBEPILIAEMYIO IIPU MEPEMEICHUH
3apsana Q = 0,5 uxKn u3 Toukul B Touky 2 (puc. 9).

343. Haiitu otHOmEHUE cKopocTeit nonos Cu' ' n K, mpomeammx oauHAKOBYIO Pa3HOCTh TOTEHIH-
aJioB.

353. Konaencaropsl eMkoctaMu C; = 2 ux®@, C2 = 5 uxk®@ u C; = 10 mx® coearMHEHBI TOCJEI0Ba-
TEJIBHO U HaXoAsaTcs oA HanpsbkeHueM U = 850 B. OnpenenuTs HaIpsDKEHUE U 3apsi HA KaXKIO0M U3
KOHJICHCATOPOB.

363. Ot Garapeu, DJIC xotopoii ¢ = 600 B, TpebyeTcs iepenaTs SHEpruto Ha paccrosiaue £ = 1 k.
[ToTpebnsiemas MomtHOCTh P = 5 xBm. HaiiTn MUHMUMAaIbHBIE MMOTEPH MOITHOCTH B CETH, €CIIM JHa-
METp MEIHBIX MMOABOAANINX MPOBOJAOB d = 0,5 cm.

373. Cuna Toka B MpOBOJHUKE conpoTuBiieHneM R = 10 Om 3a Bpems ¢ = 50 ¢ paBHOMEpPHO HapacTa-
et or I; = 5 4 nol> = 10 A. OnpenenuTh KOJIUYECTBO TEIUIOTHI (J, BBIAECIMBILEECS 32 3TO BPEMs B
MIPOBO/IHUKE.
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Konrponsnast padora Ne 4.
Bapuant 3.

403. [To AByM CKpEIICHHBIM MO/ IPSMBIM yTIIOM OECKOHEYHO JJTMHHBIM MPOBOJAOM TeKYT TOKH I 1 21
(I=100 A). Onpenenuts MarHuTHYIO HHIYKIHIO B B Touke A (puc. 10). Paccrosnue d = 10 cm.

413. KBagpaTHas NMpoBOJOYHAS paMKa PaclooXeHa B OAHOM MIIOCKOCTH C IJIMHHBIM MPSIMBIM TIPO-
BOJIOM TakK, 4TO JBE €€ CTOPOHBI MapajuieibHbl IpoBoAy. Ilo paMke U MpoBOy TEKYT OJAMHAKOBBIE
toku [ = 200 A. Onpenenuts cuny F, nelcTBYOIIYIO HAa paMKYy, €CIi OJKalias K MpoBOIY CTOPO-
Ha PaMKH HaXOJMUTCS OT HErO Ha PaCCTOSIHUU, PABHOM €€ JUIHHE.

423. Crepxenp muHo £ = 20 cM 3apsiyKeH paBHOMEPHO PACIPEICIICHHBIM 3aps/IoM C JIMHEWHOU
nnotHocThio T = 0,2 MkKi/M. CTepxkeHs Bpamaercs ¢ yactoroit n = 10 ¢! oTHocuTensHO ocu, Tep-
MCHIMKYJISIPHOM CTEPKHIO M MPOXOASAIIEr depe3 ero KoHel. Onpenenutb MarHUTHBIA MOMEHT Pm,
00yCJIOBJICHHBIHN BpallleHUEM CTEPIKHS.

433. DyeKTpOH MPOIIIENT YCKOPAUIyo pasHocTh nmoTteHnuanoB U = 800 B u, BiereB B 0AHOPOIHOE
MarauTHoe nosie B = 47 m Ti, cran nBurathcs o BUHTOBOW JIMHUU ¢ maroM h = 6 cMm. OnpenenuTs
panuyc R BUHTOBOM JTMHUU.

443. Anb(a-uacTuia BieTeNla B CKpEIIeHHbIE MO MPsIMBIM yrioM marHutHoe (B = 5 mTn) u snek-
tpuueckoe (E = 30 kB/M) nmoms. OnpeenuTs yeKOpeHne a- anb(a-4acTHIIbI, €l eé cKopocTh V (| V |
=2 - 10°® m/c) nepnenukynspHa BekropaM B u E, mpudem cuibl, AefCTBYIOIIHE CO CTOPOHBI 3TUX
MI0JIEH, TPOTUBOHANPABIICHBI.
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453. B cpenHel 4acTu COJICHOM A, COJIEPIKAIETO N = 8 BUTKOB/CM, MIOMEIIEH KPYrOBOH BUTOK JHa-
meTpoM d = 4 cm. [lmockocTh BUTKaA pacmonoxkena mox yramom ¢ = 60° k ocu coneHoupna. Ompene-
JIUTh MarHUTHBIA MTOTOK @, MPOHU3BIBAIOIINI BUTOK, €CJIM IO 0OMOTKE CoJieHOM1a Te4ueT Tok / =1 A.
463. B mpoBoJIOYHOE KOJIBLIO, MPHCOEAMHEHHOE K OAaUIMCTHYECKOMY TalbBAaHOMETPY, BCTABHUIIU
npsimoid MarHuTt. [Ipu sTom no nenu npomen 3apsg Q = 50 mxKn. Onpenenuth U3MEHEHUE MarHUT-
HOro notoka A® uyepes KoJIbLIO, €CIIM COIPOTUBIICHHE Lienu ragbBaHoMmerpa R =10 Om.

473. Karyiika, HAaMOTaHHAsi HA MAarHUTHBIA UJIMHIPUYECKUN Kapkac, umeeT N = 250 BUTKOB U UH-
OYKTUBHOCTB L1 = 36 MI'H. UTOOBI yBEeIMUUTH HHAYKTUBHOCTH KaTymkH 10 L> = 100 MI'H, 0OMOTKY
KaTYIIKK CHSUIM U 3aMEHUJIN OOMOTKOU 13 0oJiee TOHKOM MPOBOJIOKH C TAKMM PacyeToM, 4TOObI -
Ha KaTyIIKU OcTajach npexkHe. CKOIbKO BUTKOB OKa3aJI0Ch B KATYIIKE MOCJE MEPEMOTKH?

B 1

-]

- T —— i =

Puc.10

Kontponbnas padora 3.
Bapuanr 4.

304. J/[Ba 0qMHAKOBO 3apsKEHHBIX IIAPUKA MOABEIICHBI B OJIHOW TOYKE Ha HUTSIX OJMHAKOBOU NJHU-
Hbl. [Ipu 3TOM HUTH pazouuuck Ha yrou o. [apuku norpyxatot B Macio. KakoBa mioTHOCTE p Mac-
J1a, €CJIM YroJl PACXOXKJIEHUSI HUTEH NP MOTPYKEHUHU B MACJIO OcTaeTcs Hem3MeHHbIM? [LIoTHOCTD
Marepualia mapukoB po = 1,5 - 1 0 ke/n’, JTUBJIEKTpUYECKasi MPOHUIIAEMOCTh Macia € = 2,2.

314. Tpetb ToHKOTO KOjbIla paguyca R = 10 cm HeceT pactpenenenusiid 3apsan O = 50 uKn. Onpe-
JENUTh HAMPSHKEHHOCTh £ 3JIEKTPUYECKOro MoJsl, CO3AaBaeMOro pacipeieIeHHbIM 3apsiioM B TOUKE
O, coBNaAAOIIEH C LIEHTPOM KOJIbLIA.

324. Ha nByx KOHIIEHTpUYEeCKUX cepax paarmycoM R u 2RpaBHOMEPHO pacIpeesICHbl 3apsiibl C MO0-
BEPXHOCTHBIMU TUIOTHOCTSIMU 7 U 2 (puc. 11). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca, HailTu 3aBUCUMOCTH E(7) HANpPSDKEHHOCTH AJIEKTPUYECKOTO TOJS OT PACCTOSHUS IS Tpex
obmacreii: I, Il u lIl. Ilpunsteo; = - 20, 02 = 0, 2) BBIYACIUTH HANPSDKEHHOCTh £ B TOYKE, yJaJleH-
HO OT IIEHTPa Ha PacCTOSHME 7, U yKa3aTh HampapieHue sektopa E. [lpunarse = 0,1 mxKu/m’, r =
3R; 3) moctpouts rpaduk E.

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

344. Dnektpon ¢ snHeprueii T = 400 5B (B OECKOHEUHOCTH) ABMKETCS BIOJh CHJIOBOW JIMHUU TIO
HATPABJIEHUIO K MOBEPXHOCTH METAJUIMYECKOU 3apshkeHHOU chepsl paanycom R = 10 cm. Onpene-
JUTh MUHUMAJIbHOE PACCTOSIHUE 0, HA KOTOPOE MPUOIHU3UTCS AJIEKTPOH K MOBEPXHOCTH CQEPBI, €ClIn
3apsan ee Q = - 10 uKn.

354. JIBa konaeHcaropa eMKOCTIMH C; = 2 ux@ u C2> = 5 mx® 3apsiKeHbl O HaNPSKCHUH U=
100 B u Uz = 150 B cootBercTBeHHO. OmpeenuTh HaNpsHKEeHUE Ha O0KJIaIKaX KOHIEHCATOPOB I10-
CJIe X COEAMHEHUS 0OKIIaKaMU, UMEIOIIMMH Pa3HOMMEHHbIE 3apsiibl.

364. I1Ipu BHemHeM conpoTuBieHun R; = 8 Om cuna Toka B 1ienu I; = 0,8 A, npu conpoTUBIEHUH R?
= 15 Om cuna toka I> = 0,5 A. Onpenenutb culy TOKa [ ; KOPOTKOTO 3aMbIkaHus uctrounuka J3/[C.
374. B npoBojHuKe 3a BpeMs ¢ = /() ¢ npu paBHOMEPHOM BO3pacCTaHUM CUJIbl TOKa OT [; = 1 A no I> =
2 A BBIAEIMIOCH KOTUYECTBO TEIUIOTH O = 5 k/[owc. HaliTu conpoTuBieHre R mpoBOAHUKA.
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Puc. 11

Kontponbnas padota Ne 4.
Bapuanr 4.

404. [To 6eckOHEYHO JUIMHHOMY MPOBOY, H30THYTOMY TakK, Kak 3TO MOKa3aHO Ha puc. 12, Teyer ToK
=200 A. Onpeaenuts MarHuTHY10 UHAYKIMIO B B Touke O. Paguyc nyru R = 10 cMm.

414. KopoTkast KaTymika mioniaiblo mornepeyHoro ceueHus S = 250 cM?, coaepxamtasi N = 500 But-
KOB IIPOBOA, 10 KOTOpOMY TeyeT TOK I = 5 A, momenieHa B OJHOPOJHOE MArHUTHOE TOJI€ Hamps-
xenHoctbio H = 1000 A/m. Haiitu: 1) MarHUTHbIM MOMEHT Pm KaTYIIKH; 2) Bpallaomuii MOMEHT M,
NeHCcTBYIONMI HA KATYIIKY, €M OCh KaTyIIKK cocTaBiseT yron ¢ = 30° ¢ nuHusMu mons.

424. TIpoToH JBUKETCS MO OKPYKHOCTH pamuycoM R = 0,5 cM ¢ nuHeitHO# ckopocTsio v = 10 M/c.
OnpenenuTb MarHUTHBI MOMEHT Pm, CO3/1aBa€MbIil 3KBUBAJICHTHBIM KPYTOBBIM TOKOM.

434. Anbda-gactuiia mpomnia yCKOpsIonyw pasHocts noteHnuanoB U = 300 B u, momaB B ofHO-
POJHOE MarHUTHOE TI0JIE, CTaJla ABUTATHCS 1O BUHTOBOM JMHUU paauycoM R = 1 cm u marom h = 4
cM. OnpenenuTh MArHUTHYIO HHAYKIKIO B moss.

444. DnekTpoH, NMPOWJS YCKOPSIONIYI0 pa3HocTh noTeHunanoB U = 1,2 kB, monan B ckpenieHHbIe
MO/ MPSMBIM YTJIOM OJHOPOJHBIE MATHUTHOE U 3JIEKTpHueckoe mnois. OnpeneauTs HaMpsKEHHOCTb
E snextpuueckoro noss, eciam MarHuTHast MHaOykiust B mosst pasaa 6 mTo.

454. Ha nnuHHBIA KapToHHBIN Kapkac quamerpoMm d = 0,2 mm. OnpenenuTh MarHUTHBIA MOTOK @,
CO3/1aBa€MbIii TAKUM COJICHOUIOM Tipu cuiie Toka [ =0,5 A.

464. ToHKUI1 MEIHBIN POBOJ MAcCOl m = 5 T COTHYT B BHJE KBajpaTa, U KOHIIbl €r0 3aMKHYTBHI.
KBaapar nomerien B ogHopoHOe MarHuTHOe Toiie (B = 0,2 Tu) Tak, 4To ero MiIOCKOCTh MepIeHIH-
KyJsipHa JIMHUAM TIoJist. OnipenenuTs 3apsaa O , KOTOPbIM MOTEYET 10 MPOBOJHUKY, €CIIU KBaApar, Mo-
TSHYB 32 MPOTUBOIIOIOKHbIE BEPIINHBI, BHITSHYThH B JIHHUIO.

474. InnykTUBHOCTH L COJ€HOU]Ia, HAMOTAHHOTO B OJIMH CJIOM Ha HEMarHUTHBIN Kapkac, paBHa 0,5
MI'H. Jlnuna € conenouna paBHa 0,6 M, aguamerp D =2 cm. OnpenenuTs OTHOIICHHWE 71 YHCIIa BUT-
KOB COJICHOM/IA K €T0 JJIMHE.

Puc.12

Kontponbnas padota Ne 3.
Bapuanr 5.

305. Yerslpe onuHakoBbIX 3apsaaa O = Q2 = QO3 = Q4 = 40 xHn 3aKkpeIuieHbl B BEpIIMHAX KBaJgparTa
co ctopoHo#t a = 10 cm. Haittu cuny F, 1elCTBYIOIIYIO Ha OJMH U3 3THX 3apsiiOB CO CTOPOHBI TPEX
OCTaJIbHBIX.

315. beckoHEeUHbBI TOHKMH CTEP)KEHb, OTPAHMYEHHBINA C OJHON CTOPOHBI, HECET PABHOMEPHO pac-
npeeNeHHbIN 3apsi ¢ JTUHEHHOW MIoTHOCTRIO 7 = (0,5 mkKn/m. Onpeaenuts HanpspKeHHOCTh E
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JMEKTPUYECKOTO TOJIs, CO37aBAaeMOr0 pacIpellejIeHHbIM 3apsoM B TOYKe A, Jexalled Ha ocu
CTEP>KHSI Ha pacCTOSTHUU 0. = 2() cm OT €ro Hayasa.

325. Ha nByx O€CKOHEYHBIX IMapajuIeIbHBIX TUIOCKOCTSAX PAaBHOMEPHO PaCIpPEACIICHBI 3apsibl C I0-
BEPXHOCTHBIMU TUIOTHOCTSIMU 77 U 2 (puc. 13). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca u IpUHIUIT CYMEPIIO3UITNH JICKTPUUECKHUX T0JIeH, HAUTH BhIpakeHUe E(X) HampsHKeHHOCTH
anekrpudeckoro mous B Tpex obnactax: I, I u Il Ilpunsares; = 20, 62 = 0, 2) BEIYUCIUTH HAMps-
JKEHHOCTh £ T0JIs1 B TOUKE, PaCMoO0KEHHON CJI€Ba OT IJIOCKOCTEH, U yKa3aTh HAlpaBJICHUE BEKTOpA
E; 3) moctpouts rpaduk E (x).

33S5. [umnonb C ANEKTPUIECKUM MOMEHTOM p = [00 uKn - m CBOOOIHO yCTaHOBHWJICS B CBOOOIHOM
AJICKTPUYECKOM T0JIe HANPSHKEHHOCThIO £ = 200 xB/m. Onpenenuth paboTy BHEIIHUX CHII, KOTOPYIO
HEOOXOIMMO COBEPILUTS IS OBOPOTA AMIONS Ha yron a = 1807,

345. DnekTpoH, MPoiAsS B TUIOCKOM KOHJIEHCATOPE MYyTh OT OJHOM TUTACTHHBI 0 JIPYroM, Mpruoodpes
ckopocTh v = 10° m/c. Paccrosiue Mexay miactuHamu d = 8 mm. Haiitu : 1). PasHocTh noTeHuua-
noB U mexny iactuHamu; 2). [ToBepXHOCTHYIO TUIOTHOCTH 3apsija ¢ Ha TUTACTHHAX.

355. JIBa 0AMHAKOBBIX MJIOCKUX BO3AYIIHBIX KOHAEHcaTopa eMKOCcThio C = 100 n® xaxaplii coeau-
HEeHbI B OaTapero nocienoBareabHo. OnpeaennTsb, Ha CKOJIbKO U3MeHUTCs eMKkocTh C OaTapeu, eciu
MPOCTPAHCTBO MEXKY IJIACTHHAMHU OJHOTO U3 KOH/ICHCATOPOB 3aMOJHUTE MapaduHOM.

365. D/IC Garapeu ¢= 24 B. HaubombIas cuia Toka, KOTOPYIO MOXKET JaTh OaTapest Lnax = 10
A. OnpenenuTs MaKCUMaIbHYIO MOITHOCTD Pax, KOTOPAst MOXKET BBIACISATHCS BO BHEIIHEH LIETH.
375. Cuia Toka B IPOBOJAHUKE M3MEHSIETCA CO BpeMeHeM 1o 3akoHy [ = Ilpsinwt. Haittu 3apsn Q,
MPOXOJSIINI Yepe3 MONepeuyHOe CeUeHNEe MPOBOAHUKA 3a BPEMsl £, paBHOE MOJIOBUHE niepuoaa 7,
Ecii HavaneHas cuna Toka Ip = 10 A, mukiandeckas gacrora o = 50 e,

(=3

mr

KonrponsHast padora Ne 4.
Bapuanr 5.

405. 1o Tonkomy kombiry paguycom R = 20 cM Teuer Tok I = 100 A. OnpenenuTb MAarHUTHYIO WH-
nykiuio B Ha ocu xosbiia B Touke A (puc. 5). Yron = /3.

415. Toukwuii mpoBoAa HHOM { = 20 cM U30THYT B BUJE MOJYKOJIbIA U TOMEIIEH B MAarHUTHOE T10JIE
(B = 10 mTu) Tak, 4To TUIOMIAIh MMOTYKOJIbIIA TIEPIICHANKYISIPHA JIMHUSIM MarHuTHOW MHAYKIUU. [1o
npoBoay nponyctuiu Tok [ = 50 A. Onpenenuts cuny F, aeiictByronyto Ha npoBoA. [loasoasiue
MIPOBO/IAa HAIIPABJIEHBI BAOIb JIMHUM MarHUTHOM MHIYKIUU.

425. Tonkoe kombio paauycoM R = 10 cm HeceT paBHOMepHO pacnpeaeneHHbid 3apan Q = 80 uKu.
Komp1o Bpamaercst ¢ yrioBoi ckopocThio ® = 50 paj/c OTHOCHUTENBHO OCH, COBMATAIONICH C OJTHUM
W3 IMaMeTPOB KoJbIla. HailTu MarHUTHBIA MOMEHT Pm, 00YCIIOBJICHHBIN BpallleHUEM KOJIbIIA.

435. 3apspkeHHas yacTHLa MTPOLIA YCKOPAOYI0 pa3HocTh noteHnuanoB U = 100 B u, Bieres B ox-
HOpoaHoe MarHuTHOe Toie (B = 0,1 Ti), crana nBuratbcst Mo BUHTOBOW JIMHUM C marom h = 6,5 cm
u paguycoMm R =1 cm. Onpenenuts OTHOLIEHUE 3apsijia YaCcTULIbI K €€ Macce.

445. Onnoponusie marautHoe (B = 2,5 MmTn) u snexrpudeckoe (E = 10 kB/m) monst ckpemieHs! moa
TIPSMBIM YIJIOM. DIEKTPOH, CKOPOCTh U KOTOPOro paHa 4 - 10° M/c, BleTaeT B 3T 1O TaK, 4TO CH-
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Jbl, NEUCTBYIOIIME HA HEr0 CO CTOPOHBI MAarHUTHOTO M 3JIEKTPUYECKOTO IMOJIeH, COHANpPAaBIIECHBI.
OnpenenuTh YCKOPEHUE @ 3NeKTPOHA.

455. KBagpaTHbiil KOHTYp cO cTopoHOH o = 10 cM, B KOTOpOM TedeT TOK [/ = 6 A, HaXOIUTCS B Mar-
HuTHOM monie (B = 0,8 Tn) mox yrmom o = 50° k nuHUsAM HHAYKIUU. Kakyro paboty 4 HYXHO cO-
BEPILUTH, YTOOBI P HEM3MEHHOM CUJie TOKa B KOHTYPE U3MEHHUTH €ro (popMy Ha OKPY>KHOCTbH?

465. Pamka u3 nposoja conporusieHueM R = 0,04 OM paBHOMEpHO Bpalaercsd B OJHOPOIHOM Mar-
HUTHOM T10J1€ (B = 0,6 To). OCh BpallleHUs JISKUT B IJIOCKOCTH PAMKH U TEPIICHIUKYISIpHA JTUHUSM
unaykun. [hnomans pavku S = 200 cvm?. Onpenenuts 3apsan Q , KOTOpPBIA MOTeYeT MO PaMKe MpH
W3MEHEHUH YIJIa MEXIy HOPMAJIbIO K paMKe U JUHUAMHA WHAYKIuU: 1). or 0 mo 45°% 2). ot 45 no
90°.

475. Conenoup cogepxut N = 800 ButkoB. CeueHne cepieyHIKa (M3 HEMarHUTHOTO MaTepHana)

S =10 cm?. TTo 0OMOTKE TeueT TOK, CO3AAOIINI MOJIe C unaykued B = 8 mTin. Onpenenuts cpea-
Hee 3HaueHne DJIC « &€ o caMOMHIYKINHU, KOTOPasi BOSHUKACT Ha 3a)KMMaX COJICHOWA, €CIIH CHJIa
TOKA YMEHBIIAETCS IPAaKTUYECKH 10 HyJs 3a BpeMst Az = 0,8 mc.

Kontponbnas padota Ne 3.
Bapuanr 6.

306. Toueunsie 3apsiuel O = 30 mxKn u Q2 = -20 mxKn HaxoaTCs Ha paccTosHuu d = 20 cm apyr
oT npyra. OnpenenuTs HaNpsSHKEHHOCTh AJEKTPUYECKOro mojis £ B TOYKE, YJAJIEHHOM OT MepBOro
3apsia Ha pacctosiHuu »; = 30 cm, a OT BTOPOro - Har2 = 15 cm.

316. I1o ToHKOMY KOJbIy paanycoM R = 2() cm paBHOMEPHO paclpeAesieH ¢ JMHEUHOW IIOTHOCTHIO
7 = 0,2 mxKn/m 3apsin. OnpenenuTsb HanpsHKeHHOCTh F AIIEKTPHUUYECKOTO TOJIsA, CO3AaBaeMoOro pac-
MIPEICIICHHBIM 3aps0M B TOUKe 4, HAXOAIICIHCS Ha OCH KOJIbIIa HA pacCTOSTHUM & = 2ROT ero I1eH-
Tpa.

326. Ha nByx O€CKOHEYHBIX IMapajuIeIbHBIX TUIOCKOCTSAX PAaBHOMEPHO PaCIPEACIICHBI 3apsibl C T0-
BEPXHOCTHBIMU TUIOTHOCTSIMU 77 U 2 (puc. 15). Tpebyercs: 1) ucnonb3ys Teopemy OcTporpaackoro-
["aycca u IpUHIUIT CYMEPIIO3UITNHN JICKTPUUECKHUX TOJIeH, HAUTH BhIpakeHUe E(X) HanmpsHKeHHOCTH
anexTpuyeckoro noist B tpex obnactax: I, II u III. [lpunaree; = 40, 62 =2 o; 2) npunsats ¢ = 40
HKn/m? ¥ TOUKY PacIoNoKUTh MEXIy TIOCKOCTAMHE; 3) MOCTPouTh rpaduk E (x).

336. YeTslpe 0AMHAKOBBIX KaIlIM PTYTH, 3apsDKEHHBIX 10 IOTeHUuana ¢ = /(0 B, cnuBaroTcs B OJHY.
KaxoB moTeHmman ¢; oopasoBasiieiics karmim?

346. IIputnHKa Maccoit m = 5 ke, Hecymias Ha cede N = /() 3JeKTPOHOB, IPOIILIA B BAKyyMe yCKOPS-
IOIIYI0 pa3HOCTh noteHmanoB U = [ MB. KakoBa kunetnueckas sHeprusa T neutnHKUA? Kakyro cko-
pOCTh v TIprOOpENa MBUTHHKA?

356. /Isa xonaeHcaropa eMkoctaMu C; = 5 uk®@ u C> = 8§ mx® coeAMHEHbI MOCJIEI0BATEIBHO U
npucoeanHeHsl k 6atapee ¢ DIC ¢ = 80 B. Onpenenuts 3apsasl O; u 02 KOHACHCATOPOB U Pa3HO-
ctu moTeHmanoB Um UsMexay ux 0OKIaKaMU.

366. Axxymysarop ¢ DIC ¢ = 12 B 3apsixaeTcsi OT CETU OCTOSIHHOIO TOKA ¢ HanpsbkeHueM U =
15 B. OnpenenuTh HaNpsiKEHHE Ha KJIEMMax aKKyMyJIsITOpa, €CJIM €ro BHYTPEHHEE CONMPOTUBIICHUE
Ri =10 Om.

376. 3a Bpems ¢ = [0 ¢ ipyu paBHOMEPHO BO3PACTAIOIIECH CHJIE TOKA OT HYJISA JO HEKOTOPOTO MaKCH-
MyMa B IIPOBOJHHUKE BBIIEIMIOCH KOJUYECTBO TeMIOThl O = 40 x/[orc. OnpenenuTs CPEAHION CUILY
TOKa ¢ / ) B IPOBOJHUKE, €CJIU €ro conpoTtuBieHue R = 25 Om.
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Puc.15

406. [To 1ByM O€CKOHEUHO JIJTMHHBIM MTPOBOJIaM, CKPEIICHHBIM TI0]T IPSIMBIM yTJIOM, TEKYT TOKHU |1 H
I =2I; (I = 100 A). OnpenenuTs MarHUTHYIO HHAYKIUIO B B TOuke A, paBHOYIAJIEHHOH OT MPOBO-
noB Ha paccrosiaue d = 10 cMm (puc. 6).

416. lllunsl reneparopa auHOU / = 4 M HaxoxsaTcs Ha paccrosiauu d = 10 cm apyr ot apyra. Haiiti
CUJIY B3aMHOT'O OTTaJIKMBAHUS IIHH MPU KOPOTKOM 3aMBIKAHUH, €CIIH TOK I3 KOPOTKOTO 3aMbIKaHUS
paBeH 5 KA.

426. 3apsn Q = 0,1 MxKin paBHOMepHO pacnpenenéH no crepxHio aauHor £ = 50 cm. CrepkeHb
BpAIaeTCsl ¢ YIIOBOM CKOPOCThIO ® = 20 paj/c OTHOCUTENIBHO OCH, NEPIICHANKYISIPHON CTEPKHIO U
MIPOXOJISIIIeH Yepe3 ero cepeauHy. HalTh MarHUTHBII MOMEHT Pm, OOYCIIOBJIEHHBIN BpallleHUEM
CTEPKHS.

436. D1eKTpOoH BiIeTEN B OJHOpoaHOE MarHuTHOE Tosie (B = 200 m Ti) meprieHauKyasspHO JTUHUSM
MarHUTHOM MHAYKUMH. ONpenenuTh CUIy SKBUBAJEHTHOTO KPYrOBOTO TOKa g , CO3/aBaeMOro
JBUKEHHEM 3JIEKTPOHA B MATHUTHOM IIOJIE.

446. OnHO3apsAHBIN HOH JINTUSA MAaccoil m = 7 a.e.M. MPOILET YCKOPSIOUIYI0 Pa3HOCTh MOTEHIMAIOB
U = 300 B MarauTHOE U 3JIeKTpUyeckoe nosis. Onpenenuth MarHUTHYIO UHAYKIUIO B mons, eciau
TPAEKTOPHUsl HMOHA B CKPEUICHHBIX MOJAX npsiMoiinHeiHa. HanpsokenHocth E anexTpudeckoro mosst
paBHa 2 kB/m.

456. ITiiockuii KOHTYp ¢ TokoM /=15 A, cBOOOJHO YCTaHOBMJICS B OHOPOJHOM MarHUTHOM mofne (B
= 0,4 Tn). Inomane xouTypa S =200 cM?. IloanepxuBas TOK B KOHTYyPE HEM3MEHHBIM, €ro TIOBEp-
HYJIA OTHOCUTEIBHO OCH, JIeXkKAallel B IIIOCKOCTU KOHTYpa, Ha yroin a = 40° . OnpenenuTs coBep-
HMICHHYIO TIPH 3TOM paboTy A.

466. [IpoBosiouHbIi BUTOK AuameTpoM D = 5 cM u conpoTuBieHueM R = 0,02 OM HaxoguTcst B OA-
HOpOHOM MarHuTHOM ToJie (B = 0,3 Tum). IlmockocTe BUTKa cocTaBisieT yroua ¢ = 40° ¢ TUHUAMHA
uHaykuuu. Kakoi 3apsa Q npoTedeT 1o BUTKY IPU BBIKIOYEHUH MarHUTHOTO TOJIsA?

476. Tlo xarymke MHIYKTUBHOCTBIO L = 8 MKI'H TeueT Tok /= 6 A. OnpenenuTh cpeHee 3HaUeHue
JJIC « € 9 caMOMHAYKIIMH BO3HUKAIOIIEH B KOHTYpPE, €CJIM CUJIa TOKA W3MEHUTCS MPAKTHUECKH 10
HYJIS 32 Bpems Af =5 mc.

-

Puc.16

Kontponbnas padota Ne 3.
Bapuanr 7.

307. B BepmMHax NpaBUIbHOIO TPEYTOJIbHUKA CO CTOPOHOU a = [0 cm Haxoxarcs 3apsasl O = 10

mxKn, Q2 = 20 mxKn n Q3 = 30 mxKn. Onpenenuts cuity F, IeACTBYIOLIYIO Ha 3apsaa (J; CO CTOPO-
HBI IBYX JPYTUX 3apsAnoB.
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317. 1o TOHKOMY MOJYKOJIbIY paBHOMEpPHO pacnupeneieH 3apsag O = 20 mxKa ¢ TMHEHHON TIIOTHO-
ctbto T = 0,1 mxKn/m. Onpenenutb HaNpsDKEHHOCTh E 3IEKTPUYECKOTo MO, CO3JaBaeéMoro pac-
IIPEIEIICHHBIM 3apsAIoM B Touke (J, COBIIAJIAIONIEN C IEHTPOM KOJIbIIA.

327. Ha nByx O€CKOHEUHBIX MapajuIeNIbHBIX IUIOCKOCTSIX PAaBHOMEPHO paclpeesieHbl 3apsaabl ¢ Mo-
BEPXHOCTHBIMHU IIOTHOCTSAMH 0 M 02 (puc. 17). Tpebyetcs: 1) ucnonb3ys reopemy OcTporpaackoro-
lNaycca u npuHIMI CyNEPNO3ULUN IEKTPUUECKUX OJIeH, HAUTU BbIpaxkeHHe F£(X) HanpsyKEHHOCTU
anekTpudeckoro mnojs B tpex obnactax: I, II u IIl. Ilpunsareo; = o, 02 =-2 ¢, 2) npunare g = 20
nKn/m? ¥ TOUKy PacronokKuTh CIpaBa OT IIOCKOCTEN.; 3) mocTpouTh rpaduk E (x).

337. ToHKHI CTEP>KEHb COTHYT B KOJIbLIO paguycoM R = /(0 cm. OH paBHOMEPHO 3apsiKEH C JIMHEHU-
HOM TUIOTHOCTHRIO 3apsaa v = 800 nKn/m. OnpenenuTs MOTEHIIUA ¢ B TOYKE, PACIOIOKEHHOW Ha OCH
KOJIbLIA HAa PacCTOSIHUU /1 = [() cm OT ero LeHTpa.

347. Kakoit MUHUMaIbHOU CKOPOCTBIO Umin JHOJDKEH 00JIaaTh MPOTOH, YTOOBI OH MOT JIOCTHUTHYTh
MOBEPXHOCTHU 3apsHKEHHOT0 10 NoTeHuuana ¢ = 400 B meramindeckoro mapa (puc. 18)?

357. IInockuii KOHAEHCATOP COCTOUT M3 ABYX KPYIJIBIX IJIACTUH paguycoMm R = [0 cm kaxnas. Pac-
CTOsSIHUE MEXIy IiactuHamu d = 2 mm. KoHgeHcaTop NprucoeIMHEH K UCTOUHUKY Hanpspkenust U =
80 B. Onpenenutsb 3apsa O M HANPsHKEHHOCTHh £ MMOJIs KOHJIGHCATOpa B ABYX CAydasx: a) JAWDJICK-
TPUK — BO31yX; 0) TUAIIEKTPHUK — CTEKJIO.

367. Ot ucrouynuka c HanpspkeHueM U = 800 B HE00X0IMMO mepenaTh MOTPEOUTENI0 MOITHOCTh P
= 10 xBm Ha HexoTopoe paccrosiHue. Kakoe HanOombIlee CONPOTUBICHUE MOXKET UMETh JIMHUS TIe-
penauu, 4ToObl MOTEpU SHEPTUH B HEH He npeBbianu /0 % oT nepegaBaeMoi MOIIIHOCTH?

377. 3a Bpems t = 8§ ¢ Ipu paBHOMEPHO BO3PACTABIIEH CHIIE TOKA B MPOBOJHUKE COMPOTUBIECHUEM R
= § Om BBILACTWIOCHh KOJMYECTBO TEIIOThI O = 500 [rc. OnpenenuTs 3aps ¢, IPOXOAsIIMN B MPO-
XOJSIIUNA B MPOBOAHUKE, €CJIM TOKA B HAUYaJIbHBI MOMEHT BPEMEHH paBHA HYJIIO.

Kontponbnas padota Ne 4.
Bapuanr 7.

407. 1o 6eckOHEUHO JUTMHHOMY IPOBOJY, M30THYTOMY TakK, KaK 3TO MOKa3aHO Ha puc. 19, Teyer Tok
=200 A. Onpeaenuts MarHuTHy10 UHAYKIMIO B B Touke O. Paguyc nyru R = 10 cMm.

417. KsanmpaTHblii KOHTYp cO cTopoHO# o0 = 10 cMm, mo kKoTopomy TeueT Tok I = 50 A, cBo6oIHO
YCTaHOBWJICSI B OAHOPOJHOM MarHuTHOM noje (B = 10 mTu). Onpenenuts nuzmenenue All noreHium-
albHOW SHEPruu KOHTYpa MPH MOBOPOTE BOKPYT OCH, JEXalleil B IIIOCKOCTH KOHTYpa, Ha YIroj
9=180".

427. OnexTpoH B aTOME BOAOPOJa ABMXKETCSA BOKPYT sizipa (IPOTOHA) IO OKPYKHOCTH paguycoMm R =
53 cm. OnpeaenuTh MAarHUTHBIM MOMEHT Pm YKBUBAJICHTHOTO KPYTOBOTO TOKA.

437. IIporoH mporien yckopstomyto pazHocts noreHiuanoB U = 300 B u Brneren B oxHOpOIHOE
marautHoe nose (B = 20 m Txn) mox yriaom o = 30° k TMHMAM MarduTHON MHAYKIUK. ONpeneanTh
miar h u paamyc R BUHTOBOI NHHHUH, IO KOTOPOH OyIeT ABUTaThCS MPOTOH B MATHUTHOM TIOJIE.

447. Anbda-dactuiia, ©MEIOas CKOpocTh Vv = 2 Mm/c, Bietaet nox yriioM o = 30° K coHampaBjcH-
Homy MarautHoMmy (B = 1 MTn) u snexrpuueckomy (E = 1 kB/M) momsaM. OnpeenuTs YCKOPEHHeE a°
anb(ha-gacTHIIBI.
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457. BUTOK, B KOTOPOM TOJICPKUBAETCS MOCTOsTHHAS cuiia Toka [ = 60 A, cB0OOHO 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, copepxkamias N = 200 BUTKOB TOHKOTO MPOBOJIa, MOKET CBOOOIHO BpaIlaThCsl OTHOCH-
TeNbHO OcH, Jexkameil B miockoctd pamku. Iltomans pamku S = 50 cm?. Och paMKH TepIeHIUKY-
JsipHA JTUHUSAM UHAYKIIUU OJHOPOAHOTO MarHUTHOTO mois (B = 0,05 Ta). Onpenenuth MakCuMaib-
Hy10 DJIC & max, KOTOpas HHIYIUPYETCS B PaAMKe IIPH €€ BpallleHuH ¢ 4acToToit n = 40 ¢,

477. B 3MeKTpUYECKOM Lenu, coleprKalle pe3ucTop conpoTuBieHrneM R = 20 OM U KaTyllIKy WH-
nyKTUBHOCTBIO L = 0,06 I'H, Teuer Tok /=20 A. Onpenenuts cuiny Toka [ B uenu yepe3 Ar=0,2
MC TOCJIe €€ pa3MbIKaHHUsI.

Puc.19

Konrponsnast padora Ne 3.
Bapuanrt 8.

308. B BepmmHAaX KBajpaTa HaXOAATCS OAMHAKOBBIE 3apansl Q1 = 02 = 03 = Q4 = 8 - 107 K. Ka-
KOU OTpHUIaTeNbHbIN 3apsa O HY>KHO TIOMECTUTH B IIEHTPE KBaApaTa, 9ToObI CHJIa B3aUMHOTO OTTaJI-
KUBaHMSI MTOJIOKUTEIIBHBIX 3aps0B Obljla ypaBHOBELICHA CHIION MPUTSKEHUS OTPULIATENILHOTO 3aps-
na?

318. YerBepTh TOHKOTO KOJbLIA paguycoM R = /() cm HECET paBHOMEPHO paclpeaesIeHHbIN 3apsaa O
= 0,05 mxKn. Onpenenutb HaNpsHKEHHOCTh E3JIEKTPUUYECKOTO IOJIs, CO3/1aBa€MOro pacIpeesieH-
HBIM 3aps0M B Touke (), COBNAJAIONICH C IIEHTPOM KOJIbIIA.

328. Ha n1Byx KoakcHalbHBIX O€CKOHEUHBIX IMJIMHApAX paanycaMu R U 2R paBHOMEpPHO pacripene-
JICHBI 3aps/Ibl C TOBEPXHOCTHBIMH TUIOTHOCTSIMHU o7 U o2(puc. 20). Tpebyercs: 1) ucnons3ys Teopemy
Octparpaackoro-I'aycca: HaliTH 3aBUCUMOCTD E (I) HaNpsKEHHOCTH 3JIEKTPUYECKOIO MOJIs OT pac-
crostaust st Tpex obmnacteit: 1, I u 1. Tlpunsite o; = - 20, 62 = 0; 2) BBIUUCINUTH HANPSDKEHHOCTh £
B TOYKE, YAAJICHHON OT OCH LIMJIMHIPOB HA PACCTOSHUE 7, U yYKa3aTh HalpasicHUue Bexropa E. Ilpu-
HATh 0 = 50 uKn/M?, r = 1,5 R ; 3) noctpouts rpadux  E (r).

338. Ilone oOpa3oBaHO TOUYEUHBIM JUIIOJIEM C IIIEKTPUIECKHUM MOMEHTOM p = 200 nKn - m. Onpene-
JUTH Pa3HOCTh MOTeHUHManoB U OBYyX TOYEK MOJS, PACHOJIOKEHHBIX CHUMMETPUYHO OTHOCHUTEIHHO
JIUIIOJIS HA €T0 OCH Ha PacCTOSIHUM » = 4() cvm OT LIEHTpa AUTIOJSL.

348. B omHOPOMHOE ANEKTPUUECKOE TOJIe HANPsHKEHHOCThI0 £ = 200 B/m BnetaeT (BAOIL CHUIOBOU
JVMHHH) 3JIEKTPOH CO CKOPOCTBIO 09 = 2 Mm/c. OnpenenuTs paccTosiHue £, KOTOPOE MPOUIET IIeK-
TPOH J0 TOYKH, B KOTOPOU €ro CKOpOCTh Oy/IeT paBHA MOJIOBUHE HA4YaJIbHOM.

358. /IBa MeTayuinyeckux mapuka paauycamu R; = 5 cmuR2 = 10 cm nmerot 3apsiasl O = 40 nKn n
0> = - 20 nKn cootBerctBeHHO. Haiitu sHepruto W, koTopast BBIAEIUTCA NMPU pa3psae, €CIH Mapbl
COEIMHUTH MIPOBOITHUKOM.

368. Ilpu BKITIOUEHUH 3JIEKTPOMOTOpPA B ceTh ¢ HanpsukeHueM U = 220 B on motpebisieT Tok [ = 5 A.
Onpenenuth MOIIHOCTH, MOTpedisiemyro MotopoM, u ero KIIJI, ecnmu comporuBineHne R 0OMOTKH
MoTopa paBHO 6 Om.

378. OnpenenuTts KOJINYECTBO TEIIOTH! (), BhIAENMBILIEECS 3a BpeMs ¢ = /() ¢ B IPOBOAHUKE COMPO-
tuBieHueM R = 10 Om, ecinu cujia TOKa B HEM, paBHOMEPHO YMEHbBIIAsACh, MU3MEHWIACh OT [; = 10 A
no 1> = 0.
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Puc.20

Kontponbnas padota Ne 4.
Bapuanr 8.

408. ITo Tonkomy kombity TeueT Tok I = 80 A. OnpenenuTs MarHUTHYIO MHAYKIHIO B B Touke A,
PaBHOYIAJICHHON OT TOYEK KOJiblla Ha pacctostaue r = 10 cM (puc. 21). Yron o = n/6.

418. Tonkoe mpoBojsiee Koiblo ¢ TokoM [ =40 A momenieHo B 0JHOpOgHOE MarHuTHOE noJie (B =
80 mTm). [TmockoCcTh KOMbIIa MEPICHANKYIISAPHA JTUHUSAM MAarHUTHONW WHAYKIUU. Paguyc R kombia
paseH 20 cm. Haiitu cuity F, pactarusaroiyro KoJbLo.

428. CrimomHOM muiuHIp paaunycoM R =4 cM u BeicoTOM h = 15 cM HeceT paBHOMEPHO pacrpee-
nenHsli o oowsemy 3apazn (£ = 0,1 mx Kn/m?). Hunusaap spamaercs ¢ yactotoii n = 10 ¢! otHOCH-

TEJIbHO OCH, COBMAJAIOIICH C €ro reOMeTpUYECKO ocbio. HaliTh MarHUTHBIA MOMEHT Pm LWJIMHAPA,
00yCJIOBJICHHBIH €ro BpallleHueM

438. Anb(ha-yacTuria, IpouIs YCKOPSIOIIYIO pa3HOCTh NMoTeHInanoB U, cTaja JBUTaThCS B OJTHOPO/I-
HOM MarHUTHOM ToJie (B = 50 M Ti) mo BuHTOBOM MuHMK ¢ mlarom h=5cm u paamycom R =1 cm.
OnpenenuTs yCKOPSAIOILYIO pa3HOCTh NOTEHIIMAIOB, KOTOPYIO MPOLLIa alb(a-yacTHIia.

448. TIpoToH mpoluIea HEKOTOPYIO YCKOPSIIOUIYIO Pa3HOCTh MOTEHLIUaNoB U U BJETEN B CKPEUICHHBIE
MO/ TIPSIMBIM YTJIOM OJHOPOAHBIEC TToysi: MarHuTHOE (B = 5 MTn) u anextpuyeckoe (E = 20 kB/m).
Ornpenenutb pazHOCTh MOTEHIMAIOB U, eciii TPOTOH B CKPEIICHHBIX MOJISAX ABUKETCS MPSAMOIUHEH-
HO.

458. B 01HOPOIHOM MAarHUTHOM MOJI€ MEPIEHAUKYISIPHO JTUHUAM UHIAYKLIHUH PACIIOIIONKEH TIOCKUMA
KOHTYp mmomazaeio S = 100 cm?. TlomnepkuBas B KOHType TOCTOSIHHYIO cuiy Toka [ = 50 A, ero
MEPEeMECTHUIIM U3 TOJIE B 00JacTh MPOCTPAHCTBA, TAE MOje OTCYTCTBYeT. OmnpenenuTh MarHUTHYIO
WHIYKIMIO B 1os, eciii pu epeMeInIeHn KOHTypa Oblia coBepiieHa padora 4 = 0,4 JIx.

468. [Ipssimoit mpoBoALIMN cTepxkeHb JUITMHOU £ = 40 cM HaXOAUTCS B OAHOPOJIHOM MAarHUTHOM I10JI€
(B =0,1 Ta). KoHIBI CTep)KHS 3aMKHYTBHI THOKAM IMPOBOJIOM, HaXoasmuMcsi BHE 11oyisi. COpOTHB-
nenue Bcer nenu R = 0,5 Om. Kakas momHocTs P notpedyeTcst uis paBHOMEPHOTO MepeMeIeHus
CTEP>KHSI IEPIICHAUKYJISIPHO JIUHUSIM MarHUTHOW MHIYKIIUHA CO CKOPOCThIO v = 10 M/c?

478. llenb cOCTOUT U3 KAaTYWIKU UHAYKTUBHOCTBIO L = 0,1 'H 1 ucTouHuka Toka. MCTOYHUK TOKa
OTKJIFOUMJIM, HE pa3pbiBas 1enu. Bpems, yepe3 kotopoe cuiia Toka ymenbimutcs A0 0,001 mepBoHa-
YaJIbHOTO 3Ha4YeHus1, paBHo ¢ = 0,07 c. Onpenenuts CONpoTUBIICHNE KAaTYILIKH.

Puc.21
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Konrponsnast padora Ne 3.
Bapuant 9.

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

319. I1o ToHKOMY KOJIBIy paBHOMEpHO pacnpeneneH 3apsan O = 10 nKn ¢ TMHENHON IIOTHOCTBIO T =
0,01 mxKn/m. Onipenenuth HaNpsSHKEHHOCTh £ AIEKTPUYECKOTO TMOJIs, CO3/1aBaeMOT0 pacIpeeiieH-
HBIM 3apsJIOM B TOUKE A, JIekKalel Ha OCH KOJIbIa M YAAJIEHHOM OT €ro LEeHTpa Ha PacCTOSTHUE PaB-
HOE€ pajinycy KOJblIa.

329. Ha nByx KoakcHadbHBIX OCCKOHEUHBIX MUJIMHIpAX paanycaMu R U 2R paBHOMEPHO pacmpeje-
JICHBI 3aps/Ibl C IOBEPXHOCTHBIMU TUIOTHOCTAMH 0 U a2(puc. 22). Tpebyetcs: 1) ucnonb3ys Teopemy
Ocrtparpanckoro-I'aycca: HaiiTH 3aBUCUMOCTD E (I) HaNpsHKEHHOCTH JICKTPUUYECKOTO TOJIS OT pac-
crosiaus s Tpex obnacreit: I, I u II1. IlpunsaTh 07 = 6, 62 =- ¢; 2) BBIYUCIUTH HANPSHKEHHOCTh £ B
TOUKE, y/IaJEeHHON OT OCH IIMJIMHIPOB Ha PACCTOSIHUE 7, U yKa3aTh HalpaBiieHue Bekropa E. [Ipunare
o = 60 uKa/m?, r = 3 R ; 3) moctpouts rpadpux  E (7).

339. DnekTpudeckoe moje o0pazoBaHO OCCKOHEYHO JJIMHHOW 3apsOKCHHON HUTHIO, TUHEHHAsS TIJI0T-
HOCTB 3apsiia Kotopoit 7 = 20 nKn/m. Onpenenauts pa3HoCcTh MoTeHnranoB U IByX TOYEK IMOJIS, OT-
CTOSIIUX OT HUTU HA PACCTOSAHUU 11 = 8 cmuro = 12 cm.

349. DnexTpudeckoe Mmoje co3/1aH0 OECKOHEUHON 3apsHKEHHOM MPSIMOM JIMHUEH ¢ paBHOMEpPHO pac-
npeaeneHHbIM 3apsaaoM (t = 10 wKa/m). OnpenenuTs KHHETUYECKYIO YHEPTUIO 123JIEKTPOHA B TOUKE
2, ecnu B Touke | ero kunernueckas sueprust 7; = 200 3B (puc. 23).

359. TlpocTpaHCTBO MEXAY IUIACTUHAMM IUIOCKOTO KOHAEHCATOpa 3aIlOJHEHO JIBYMSI CIOSIMH JU-
DIIEKTPUKA: CTEKJIA TOMIUHON d; = 0,2 cm u cnoeM mapaduHa TonmuHon d2 = 0,3 cm. Pa3HocTh Mo-
TEHIHAJIOB MeX 1y oOkimankamu U = 300 B. OnpenenuTh HANPsOKEHHOCTh E - TIOJIS ¥ TIaJIeHUE MOTEeH-
1yaja B KaKJJOM U3 CJIOEB.

369. B cetp ¢ Hanpsixkenuem U = 100 B mOOKIIOYWAIN KaTYIIKY C CONMpPOTUBIeHUEM R; = 2 kOm u
BOJILTMETpP, COEAUHEHHBIE nocienoBaTenbHo. [lokazanue BoapT™MeTpa U; = 80 B. Korzma xaTymky
3aMEHWJIN IPYTOM, BOJBTMETP nokaszan Uz = 60 B. OnpenenuTs CONPOTUBICHUE RoIPYTron KaTyIIKH.
379. Cuina ToKa B LIeNM U3MEHsETCS 10 3aKOoHY [ = Ipsinwt. OnpenennuTh KOJIMYECTBO TEIIIOTHI, KOTO-
pO€ BBIIETUTCS B TIPOBOIHUKE CONMPOTHBICHUEM R = /() Om 3a BpeMsi, paBHOE Ye€TBEPTH Tepuoaa (OT
t1=0not>=1TM4,tne T= 10 c).
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Puc.22 Puc.23

KontponbHas padota Ne 4.
Bapuant 9.

409. ITo nAByM OECKOHEYHO JJTUHHBIM, MPSMBIM MapaUICIbHBIM MPOBOAAM TEKYT OJJMHAKOBBIE TOKH |
= 60 A. OnpenenuTh MarHUTHYIO HHAYKIHIO 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, COBIAJAroNIeN ¢ 0HOM u3 cTopoH. Macca m pamku paBHa 20 r. PamMKy nomecTuian B OJHOPOI-
Hoe MarHutHoe nojie (B = 0,1 Tn), HanpaBiaeHHOE BepTUKAIBHO BBepx. OnpenenuTs yroi o, Ha KO-
TOPBIN OTKJIOHUJIACh paMKa OT BEPTUKAJIH, KOTAa 110 Hel nponyctuiau Tok [ =10 A.
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429. 1o noBepxHOCTH Aucka paanycoM R = 15 cm paBHOMepHO pacnpenesneH 3apsa Q = 0,2 mx K.
Jluck Bpaliaercs ¢ yriioBoi cKOpocThio @ = 30 paj/c OTHOCUTENBHO OCH, MEPIEHINKYISIPHON TII0C-
KOCTH JTMCKA M TIPOXOJIAIIEH yepe3 ero neHTp. OnpeaennTb MarHuTHBIH MOMEHT Pm, 00YCTIOBICHHBIN
BpalllEHUEM JHCKa.

439. Non c xunetnueckoii sueprueit T = 1 k9B moman B ogHOpoaHOE MaruuTHOE Toie (B =21 M Tn)
Y CTaJl IBUraThCs IO OKPYKHOCTH. ONpeAeanTh MarHUTHBIIL MOMEHT Pm 3KBUBAJIEHTHOI'O KPYTOBOT'O
TOKA.

449. MaruutHoe (B =2 MTn) u anexrpuueckoe (E = 1,6 kB/m) nons conanpasiens!. [lepnenauky-
nsipHO BekTopaM B 1 E Bietaer snekTpoH co ckopocThio v = 0,8 MM/c. OnpesenuTh YCKOpeHHne a-
3JIEKTPOHA.

459. [Inockuii koHTYp ¢ TokoM [ = 50 A pacrnosioxkeH B OJHOPOAHOM MarHuTHoM noiie (B = 0,6 Tn)
TaK, 4YTO HOPMaJIb K KOHTYpY MEPHEeHIUKYIISIpHA JIMHUSAM MarHuTHOM mHAyKuuu. Onpenenuts pabo-
Ty, COBEPILIAEMYIO CHJIAMHU T10JIsI IPH MEAJIEHHOM [TOBOPOTE KOHTYpa OKOJIO OCH, JIEJKAIIEH B MIIOCKO-
CTU KOHTYpa, Ha yrou o = 30°.

469. TIpoBonouHklii KORTYp miomansio S = 500 cM? u conpotusienneM R = 0,1 OM paBHOMEPHO
BpaIfaeTcs B OTHOPOIHOM MarHUTHOM 1oJjie (B = 0,5 Txi). Ock BpalieHus JICKUT B TIIOCKOCTH KOJb-
1a ¥ NEePHEeHIUKYISIPHA JUHUSAM MarHUTHOM HMHAYKUMU. OmnpenenuTh MakCUMaJIbHYIO MOIIHOCTb
Prax, HEOOXOIUMYIO IS BpaIleHHs] KOHTYpa ¢ YIII0BOM CKOpocThio ® = 50 paz/c.

479. VIcTOYHMK TOKa 3aMKHYJIM Ha KaTylIKy conpoTuBieHneM R =10 OM M MHAYKTUBHOCTBIO L =
0,2 I'n. Yepe3s kakoe BpeMs cuia TOKa B 1enu JocTUraer 50% MakCUMalIbHOTO 3HAUEHUS?
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Kontponbnas padota Ne 5.
Bapuanrt 0.

1. YcranoBka ais HaOmroneHus kojer HproToHa ocBemaeTcss HopMaabHO MagaloiM MOHOXPOMATH-
yeckuM cBeToM (A = 590 uMm). Paguyc kpuBHU3HBI R JIMH3BI paBEH 5 CM. ONPEIEIUTh TOJIIIUHY d3 BO3-
TYITHOTO MMPOMEKYTKA B TOM MECTE, T/Ie B OTPAKCHHOM CBETE HAOIIOAAeTCS TPEThE CBETIIOE KOJIBIIO.
2. PaccrostHue Mexay mrpuxamu AudpakiuoHHON pemeTkn d = 4 MkMm. Ha pemetky mamaer HOp-
MaJbHO CBET C JIUHON BONHBI A = 0,58 MkM. MakcumMyM Kakoro HawmOOJBIIEro MopsaKa JaeT dTa
peuerka?

3. Ily4ok cBeTa majgaeT Ha MJIOCKOMAPAIIICIbHYIO CTEKIISIHHYIO IJIACTHHY, HUXKHSS TIOBEPXHOCTH KO-
TOpoil HaxoauTcA B Boje. [Ipu kakoM yriie majeHus €g CBET, OTPAKEHHBIN OT IPAHUILIBI CTEKJIO — BO-
na, OyJIeT MaKCUMAIbHO TIOJISIPH30BaH?

4. PensaTUBUCTCKUN MPOTOH 00J1a7a)l KWHETUYECKOW YHEPTUei, paBHON SHEPTUH TTOKOS. OTPEICTUTh,
BO CKOJIBKO Pa3 BO3pACTET €ro KMHETHYECKasi SHEPTHsl, €CIIM €ro UMIYJIbC YBETUUUTCS B 1 = 2 pasa.
5. Cpennsia SHepreTHyeckas CBETUMOCTh R mosepxHocTH 3emin pasHa 0,54 JIx/(cm* muH). Kakosa
JOJKHA OBITH TemrmepaTypa 7 MOBEpXHOCTH 3eMIIH, €CIH YCJIOBHO CUMTATh, YTO OHA M3JIy4aeT Kak
cepoe Teno ¢ koddduimentom uepHoTh at=0,25?
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6. Ha nMHKOBYIO IJIACTUHY HANpPAaBJIE€H MOHOXPOMATHYECKUIN My4OK cBeTa. PDOTOTOK MPEKpaIaeTCs
npu 3ajJiep>KuBaroieil pazHocT noreHnuanos U = 1,5 B. Onpenenuts JJIMHY BOJHEI A CBETa, Majia-
OLLIETO HA MJIACTUHY.
7. OnpenenuTb UMIYIbC pe IJIEKTPOHA OTHAUH, eci GOTOH ¢ 3Heprueil €1 = 1,53 MaB B pesynbra-
TE€ paccesHus Ha CBOOOJHOM 3JIEKTPOHE MOTEPSUT /3 CBOEH SHEPTHUU.
8. ToyeuHbIif NICTOYHUK MOHOXPOMATHIECKOTO (A = 1 HM) H3ITydeHus: HaXOAUTCS B IEHTpe chepude-
CKOM 3a4epHEeHHOM K006 paguycoMm R = 10 cm. OmnpenenuTs CBETOBOE IaBICHUE p, TIPOU3BOIUMOC
Ha BHYTPEHHIOIO MTOBEPXHOCThH KOJIOBI, €CIM MOIIHOCTh HcTOYHHKA P = 1 kBT.
KonTtponbhas padota Ne 5.

Bapuanr 1.

1. Mexnay CTeKISIHHOM IMIACTUHKOM M JIeJKAIlleW Ha HEW MIIOCKOBBIMYKJION JIMH30M HaXOUTCS KU1~
KocTh. HaliTu nmokasaTenb npeaoMIIeHUs! )KUJIKOCTH, €CIIH PauyC 7’3 TPEThEro TEMHOT'O KOJIbLIA
HproToHa npu HAOMIOACHUHN B OTPAYKEHHOM CBETE C IJTMHOM BOHBI A = 0,6 MkM paBeH 0,82 mM. Pa-
JINyC KpUBU3HBI JIMH3BI R = 0,5 M.

2. Kakoe HaumeHbI1€€ YUCI0 Npin LITPUXOB JOJDKHA COEPKATh TU(PPAKIIMOHHAS pPellleTKa, YTOObI B
CIIEKTPE BTOPOTO MOPSIKA MOKHO OBLIIO BUIETH Pa3AeibHO JIBE KEIThIC TUHUU HATPUS C JUTHHAMU
BOH A1 = 589,0 aM m A2 = 589,6 um ? KaxoBa jymmHa £ TakoW pPelIeTKH, €CII MOCTOsIHHAS PEIIeTKH
d =15 mxm?

3. [InacTuHKY KBapia TOJIIMHHON d =2 MM TOMECTUIIN MEXAY NapauieTbHBIMUA HUKOJISIMHU, B pe-
3yJbTaTEe YEro MIOCKOCTh MOISPU3ALUKA MOHOXPOMATHUYECKOTO CBETa MOBEPHYJIACh HA yroia ¢ =53°.
Kakoli HauMeHbIIel TOMIIUHBI dimin CIIEAYET B3ATh IJIACTUHKY, YTOOBI MOJI€ 3pEHUS MOJISIpUMETpa
CTaJ0 COBEPIIEHHO TEMHBIM?

4. YacTura IBHKETCS CO CKOPOCTBIO 0 = ¢/3, TIe ¢ — CKOPOCTh CBEeTa B BakyyMme. Kakyro goio
SHEPTUHU MOKOS COCTABISET KUHETHUECKasi YHEprus?

5. Beraucnuth uCTUHHYIO TemmiepaTypy 7 BoJIb(PpaMOBON pacKajJeHHOM JICHTBI, €CJIH PaIualliOHHON
OUPOMETP MOKA3bIBAET TeMIEPaTypy 7pax = 2,5 kK. IIpunsATh, yTO MOTNIOMIaTEIbHAS CHOCOOHOCTH
JUTSL BOJIb(ppama He 3aBUCHUT OT YacTOTHI M3IydeHuss U paBHa a; = (,35.

6. Kpacnas rpanuna ¢hotosrddexra mst mukna 4o = 310 am. Onpenenuts MaKCUMaTbHYIO KHHETH-
YECKYIO SHEPTUIO Tmax (HOTOIIEKTPOHOB B 3JIEKTPOH-BOJBTAX, €CJIM HA IIMHK Ma/laeT CBET C JJINHOMN
BOJIHBI A = 200 HM.

7. ®oton npu b dexte Komnrona Ha cBOOOTHOM 3JIEKTPOHE OB paccessH Ha yroa ¥ =m/2. Onpene-
UTH UMIYJIbe p ( B MaB/c)?, nprobGpeTeHHbIil 2IeKTPOHOM, eCili 3Heprus (HOTOHA 10 paccesHHUs
on1a €1 = 1,02 M»aB.

2 IMbB/c — eMHULIA UMITYJIbCA:

—13 ,
1 M:—)B/c = w:5,33X10722K2-M/C
3x10°m/c

KonTposbnas paGora Ne 5.
Bapuanr 2.

1. Ha ToHKyl0 mieHKy B HapaBIeHUH HOPMAJIU K €€ IIOBEPXHOCTH MaJaeT MOHOXPOMAaTHUYECKH
cBeT ¢ HOU BONHBI A = 500 HM. OTpaXeHHBIN OT Hee CBET MAKCHMAIIbHO YCUJICH BCIIE/I-
CTBHE UHTEP(DEPEHIINH.
2. KonrpoabHas padora Ne 5.
Bapuanr 3.
1. PaccTosnue L ot mienelt 10 3kpaHa B onbiTe FOHra paBHO 1 M. OnipenenuTh paccTOSHUE MEXITY
HISJISIMH, €CITA Ha oTpe3ke JumHou £ = 1 cM ykiaaeiBaeTcss N =10 TeMHBIX HHTEp(EPEHIIMOHHBIX T10-
noc. Jlnuaa BosHbI A = 0,7 MKM.
2. Ha nudpaknmonnyro pemeTky nagaeT HOpMajabHO MapajuIeIbHBINA TydoK 0esoro cBeta. CreKTphl
TPETHEr0 U YETBEPTOTrO MOPSIKA YACTUYHO HAKIIAIBIBAIOTCS APYT Ha apyra. Ha kakyro IIuHYy BOJIHBI
B CIIEKTPE YETBEPTOTO MOPSIKA HaKIaapIBaeTcs rpanuiia (A = 780 HM) cieKTpa TPEeThero mopsiaka?
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8. OmpenenuTh SHEPreTHUECKYI0 OCBEIIEHHOCTh (00JY4eHHOCTD) e 3epKaIbHOM MOBEPXHOCTH, €CITH
JaBJIEHUE p, IPOU3BOANMOE n3ilydeHueM, paBHo 40 mxlla. M3nyueHne nagaer HOpMabHO K IO-
BEPXHOCTH.

Kontponbnas padota Ne 5.
Bapuanr 4.

1.Ha cTekisiHHYI0 MJIACTUHY IMOJ0XKEHA BBIMYKJIONW CTOPOHOW MIOCKOBBINYyKIas JIuH3a. CBepxy
JWH3a OCBEIIEHA MOHOXPOMATHYECKMM CBETOM JJIWHOW BOJHBI A=500 HM. Halitu panmyc
RnvH3bI, eciu paguyc 4ETBEPTOro, TEMHOro KoJjblla HblOTOHAa B OTpak€HHOM CBETE ry= 2
MM.

2.Ha nudpakimorHyto penerky, coaepxaiyrw 7 = 600 mTpuxoB Ha MIJTUMETP, NAaJaeT HOPMalb-
HO Oenblii cBeT. CHEKTp MpoenupyeTcsi MOMEIIeHHONH BOJIM3M PElIeTKH JTUH30M Ha 3kpaH. Ompeje-
JUTh JUIMHY { CHEKTpa MEepPBOro MOpsKa Ha SKpaHe, €ClIM PACCTOSIHUE OT JIMH3BI 10 3KpaHa L=1,2m.
I'panuubl BuIuMoro cnekrpa: Aqp= 780 HM, Ay = 400 HM.

3. [lpu mpoxoxaeHuw cBeTa depe3 TPyOKy mnuHOM €1 = 20 cM, coaepiKamyw pacTBOP

3. KBap1eByro mI1acTUHKY IOMECTHIIM MEXAY CKPEIEHHbIMU HUKOIAMU. [Ipy kakoil HauMeHbIIen
TONUINHE dmit KBapPIIEBOM MIACTUHBI MOJIE 3PEHUS MEX1y HUKOJISIMU OYZeT MaKCUMaJlbHO MPOCBETIIe-
HO? IlocTosiHHAs BpalieHus o KBapia paBHa 27 rpaja/ MM.

4. Ilpu xako# ckopoctu B (B TOJISX CKOPOCTH CBETA) PEISATUBUCTCKAs Macca 000 YacTHIIBI Bellle-
cTBa B n = 3 pa3a 0oJIbIlIe Macchl MOKOs?

5. Temmniepatypa adbcomoTHO yepHoro tena T =2 kK. Onpenenuts AIUHY BOJHBI Am, HA KOTOPYIO
IPUXOAUTCS MAKCUMYM SHEPIUU U3TYyYEHUS, U CIIEKTPAIbHYIO IUIOTHOCTh DHEPIE€TUUECKOM CBETH-
MOCTH (M31y4aTeTbHOCTH )(TA,T)max JJI1 STOUW JTUHBI BOJIHBI.

6. @otoH ¢ sHeprueii € = 10 3B manaer Ha cepeOpsHYIO MIACTHHY U BhI3bIBaeT (hoTodddext. Ompe-
JEIUTh UMITYJIBC p, TIOTYUYEHHBIH MJIaCTUHOM, €CIIN MPUHSATH, UTO HAIIPaBJICHUS JBUXKEHHS (POTOHA U
(oTO3IeKTPOHA JIeXkKAT Ha OJHOM MPSIMOH, EPIEHAUKYIIPHON TOBEPXHOCTH IJIACTHH.

7. Kakas moinst sHepruu ¢poToHa npuxoautcs mpu 3¢ dexkre KomnTona Ha 37I€KTPOH OTIa4yH, €CIIN
paccesiHre OTOHA MTPOUCXOAUT Ha yroa J = m/2? Dueprus GpoToHa 10 paccesuus €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.

OnpenenuTb MUHUMAJIbHYIO TONUINHY dmin TUIEHKH, €CIIH ITOKa3aTelb NPeJoMIICHHs MaTepraa
mieHku n = 1,4,

2. Ha noBepxHOCTh AU(PPAaKIIMOHHON PeIIeTKH HOPMAIbHO K €€ MOBEPXHOCTH MalaeT MOHOXPOMAaTH-
yeckuii cBeT. [TocTostHHas nudpakMOHHON pereTku B # = 4,6 pa3a 00Jble JUIMHBI CBETOBOM BOJI-
Hbl. Haiftu obuee unciao M audpakiMOHHBIX MaKCUMYMOB, KOTOPbIE TEOPETUUYECKH MOKHO HAOIIIO-
J1aTh B IaHHOM 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 MaJIalOLIUM U PEJIOMIICHHBIM ITyYKaMHU.

4. IlpotoH ¢ kuHeTHueckoil 3ueprueii 7 = 3 ['3B npu TopMOKEHUHN NOTEPSUT TPETh ATON IHEPTHUH.
OnpenenuTtb, BO CKOJIBKO pa3 U3MEHWICS PENIATUBUCTCKUNA UMITYJIBC (l-4ACTHIIBL.

5. UYepnoe teno umeet temmeparypy 71 = 500 K. KakoBa 6yner temneparypa 7> Tena, eciiu B pe-
3yJbTaTe HarpeBaHUs MOTOK U3TyYEHHUS YBETUUUTCS B 11 = 5 paz?

6. Ha moBepXHOCTb KajMs MajaeT CBET C JUIMHOM BONMHBI A = 150 HM. OnpeenuTs MaKCUMaIIbHYIO
KHUHETUYECKYIO SHEPTUIO Tmax (POTOIIEKTPOHOB.
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caxapa koHueHtpauued Ci1= 10%, MIOCKOCTh NOJSIPU3ALUN CBETA MOBEPHYJIACh HA YIOJl O]
= 13,3°. B npyrom pactBope caxapa, HAIUTOM B TpyOKy JiauHOM {2=15 cM, MJIOCKOCTb
MOJISIPU3allMU MMOBEPHYIACh HA yroil @2 = 5,2°.0npenenuts KOHIEeHTpauo C2 BTOPOro pacTBO-
pa.
4. OnpenenuTh OTHOIIEHUE PEISITUBUCTCKOTO UMIYJIbCA p-3JIEKTPOHA C KHHETUYECKOM sHepruei 17
= 153 KKOMIOTOHOBCKOMY UMIIYJIbCY M1oC 3IEKTPOHA.
5. Onpenenuth Temmneparypy 7' ¥ DHEPreTUYECKyI0 CBETUMOCTh (M3JIy4aTelbHOCTh) R.a0COMIOTHO
YepHOTO Tella, €CIIM MAaKCUMYM SHEPTUHU U3IYYCHHs IPUXOIUTCS HA JUIMHY BOJIHBI A= 600 HM.
6. Ha ¢doTosnmeMeHT ¢ KaToIOM W3 JUTHSA MajgaeT CBET ¢ JUIMHOW BosHBI A=200 um. Haiitu
HauMEHbIlIee 3HAaUCHHE 3aJeP>KUBAIOIIEH Pa3HOCTH MOTEHUUANOB Upin , KOTOPYIO HY’)KHO — TIpH-
JOXUTh K (OTOIIEMEHTY, UYTOOBI MPEKPaTUTh (POTOTOK.
7. OnpenenuTh  MakKCUMajJbHOE  W3MEHEHUE  JJIMHBI BOJHBI (AA)max IPU  KOMITOHOBCKOM
paccessHUM CBeTa Ha CBOOOJHBIX AJIEKTPOHAX M CBOOOJHBIX MPOTOHAX.
8. JlaBmenue cBeTa, MPOM3BOAMMOE Ha 3€PKAIBHYIOMOBEPXHOCTh, p = 5 Mlla. Onpenenutsb
KOHIIEHTPAIHNIO /19 (POTOHOB BOJIM3HM MOBEPXHOCTH, €CJIM JJIMHA BOJHBI CBETA, MAJAIONIEro Ha I0-
BEPXHOCTh, A = 0,5 MKM.

KonrponsHas padora Ne 6.

Bapuant 0.

1. HeBo30y>XaeHHBIN aTOM BOJOpOAA MOTJIONIAET KBAHT M3IYUYEHUs C JUIMHOW BOJHBI A = 102,6 HM.
Brrancnute, none3ysce Teopueit bopa, paanyc r 31eKTpoHHOH OpOUTHI BO30YKIEHHOTO aTOMa BOJO-
pona.

2. Berancnute Hanbosiee BEpOSITHYIO 1€OpOMIEBCKYIO UTMHY BOJHBI A MOJIEKYJ a30Ta, COACPIKAIINX-
Cs B BO3/1yX€ PU KOMHATHOW TEMIIepaType.

3. OueHUTH C MOMOIBIO COOTHOILIEHUSI HEONIPEAECIEHHOCTE MUHUMAJIbHYIO KHHETUUYECKYIO SHEPTHIO
3JICKTPOHA, IBIKYIIETOCS BHYTpH cdepsl paanycoMm R = 0,05 HM.

4. Yactuma HaxoguTcsd B OCCKOHEYHO TIYyOOKOM, OJHOMEPHOM, MPSIMOYTOJIHHOM HOTEHIIMAIHLHOM
amuke. Hailtu oTHomenue pasHOCTH AEqn+1 COCETHUX YHEPreTUYECKUX YPOBHEH K dHepruu K, ya-
CTHIIBI B TpeX ciydasx: 1) n=2; 2n=35; 3)n — oo.

5. Haiitn niepuop nonypacnana 7' paaguoakTHBHOI'O U30TOIA, €CIIU €r0 aKTUBHOCTH 32 BpeEMs t=
10 cyr ymenpmmiaacek Ha 24 % 110 CpaBHEHUIO € IIEPBOHAYAIIBHOIA.

6. OnpenenuTh KOJIUYECTBO TEIUIOTH (J, BBIIACTSIONIEHCS TPU pacaie pajoHa aKTUBHOCTbIO A = 3,7
- 10" Bk 3a Bpems ¢ = 20 Mun. Kuneruueckas sHeprus T BbUIETAIOIIEH M3 paJoHa d-4acTHIIbI PaB-
Ha 5,5 M»>B.

7. Onpenenuts TEIUIOTY O, HEOOXOIUMYIO JJIsl HarpeBaHus KpucTauia kanus maccod m = 200 r ot
temnepatypsl 71 = 4 K no temneparypel 7> = 5 K. IIpuHATH XapakTepUCTHUUECKYIO TEMIEpPATypy
He6as st kamust Op = 100 K u cunrats yenoBue 7<<®p BBIINOJIHEHHBIM.

8. OnpenenuTs 100 CBOOOAHBIX AJIEKTPOHOB B MeTie npu Temmneparype 7' = 0 K, sHeprum ¢ koto-
PBIX 3aKJIFOUEHBI B UHTEPBAJIE 3HAYEHUM OT 2 Emax AO  Emax.

Konrponsnast padora Ne 6.
Bapuanrt 1.

1. Beraucnuts o reopuu bopa paguyc 7, BTOpOW CTallMOHAPHOW OPOHUTHI M CKOPOCTh 02 AIEKTPO-

Ha Ha 3TOM opOuTe AJIs aTOMa BOJIOPOAA.
2. Onpenenuth dHepru0 A7, KOTOPYIO HEOOXOAUMO AOIMOJHUTEIBHO COOOIIUTE AJIEKTPOHY, YTOOBI
ero neOpoiIeBcKas IJIMHa BOJIHBI yMeHbIUIach ot A1 =0,2 MM 10 A2 =0,1 HM.
3. Mcnonb3ysi COOTHOIICHUE HEOIPEACICHHOCTEH, OIICHUTh HAaMMEHbBIIIee OMMOKN Av B ompezaere-
HUU CKOPOCTH JJICKTPOHA M TMPOTOHA, €CJIM KOOPAMHATHI IIEHTPAa MAacC 3TUX YACTHII MOTYT OBITh
YCTaHOBJIEHBI C HEOMPEIEICHHOCTIO 1 MKM.
4. DNEeKTpOH HAXOIUTCS B OECKOHEYHO TITyOOKOM, OJJHOMEPHOM, MPSMOYT'OJLHOM MOTEHIIMATHLHOM
simuke mupuHod £ = 0,1 aM. OnpenenuTts B 3JEKTPOH-BOJIbTAX HAMMEHBIIIYIO PA3HOCTh YHEPTETH-
YECKHUX YPOBHEU DJICKTPOHA.
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5. OnpenenuTthb, Kakasi 10151 paIMOAKTUBHOTO U30TOMA 28295140 pacnaiaeTcsi B T€YEHHUE BpEMEHU ¢ = 6

CYT.
6. Maccam =11 ypana 23 U B paBHOBECHH C IIPOAYKTaMH €0 pachaja BBIAEIAET MOLIHOCTE P =
1,07 - 107 Br. Haiiti MonsipHyo TemnoTy Om, BBICISEMYIO YPAHOM 3a CPEJHEE BPEMS KU3HH T
aTOMOB ypaHa.
7. BeuucnuTh XapakTepucTuieckyto temneparypy Op Jlebas ans xenesa, eciau npu remmeparype 7'
= 20 K momsipHas TermoeMKocTh xene3a Cm = 0,226 Jx/K-monb. YenoBue  7<<O®p cuuTaTh BhI-
IIOJIHEHHBIM.
8. 'epmanueBbIi KpUcTall, mUpuHa AE 3anpeiieHHon 30H6I B KOTopoM paBHa 0,72 3B, HarpeBaroT
ot temneparypsl {1 = 0° C no Temnepatypsl £2 = 15° C. Bo ckoapKo pa3 BO3pacTeT €ro yAelbHas Ipo-
BOJIUMOCTE?

Konrponsnast padora Ne 6.

Bapuant 2.

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

n=72.

2. Ha cKkonbKO MO OTHONICHHIO K KOMHATHON JOJDKHA M3MEHUTHCS TEMIepaTypa UICAbHOTO rasa,
4yTOOBI eOpoiiyieBCcKas JUIMHA BOJIHBI A €ro MoJieKysl yMeHblniach Ha 20 %?

3. KaKoBa JIOJDKHA OBITh KMHETHYECKas SHeprus 1 MpOoTOHA B MOHODHEPTETHYECKOM ITyYKE, UCTIONb-
3yeMOTO0 JUIsl HCCIEN0BAHMS CTPYKTYpBI C TMHEHHBIMHU pasmepamu £ ~ 10 cm?

4. Yactuna B 6€CKOHEYHO TITyOOKOM, OTHOMEPHOM TMPSMOYTOJILHOM MOTCHIIMATHFHOM SITUKE IIUPH-
HOU ¢ HaXomuTCsl B BO3OYXJAEHHOM cocTosiHuu (n = 3). Onpenenuth, B KaKuX TOYkax nHTepBaia ()
<x<{ TUIOTHOCTh BEPOSATHOCTH HAXOXJICHUS YACTUIIBI UMEET MAKCUMAIbHOE U MUHUMAIBHOE 3HAYE-
HUSL.

5. AxtuBHOCTH A HeKOTOporo u3oromna 3a Bpems ¢ = 10 cyr ymenpmmiach Ha 20 %. Onpenenursb
nepuoj noiypacnana 7', 3TOro U30ToMA.

6. OnpeeuTh SHEPTUIO, HEOOXOAUMYIO JUIs passeneHus sapa ’Ne Ha fse o-dactuisl U aapo °C.
DHepruM CBsA3U Ha OfMH HYKJIOH B anpax 2'Ne, *He u '’C pasubl coorserctenHo 8,03; 7,07 u 7,68
M»5B.

7. Cuctema, coctosimas 13 N = 10%° TpexMepHBIX KBAaHTOBBIX OCIUILISTOPOB, HAXOJUTCS TIPH TEMIIE-
parype T = O (O = 250 K). Onpenenuts 3HEpruto E CUCTEMBI.

8. IIpu HarpeBaHMN KPEMHHEBOIO KpUCTajla OT Temnepatypsl /1 = 0° no Temneparypsl 2 = 10° C
€ro yjenbHas MpOBOAMMOCTb Bo3pacTaeT B 2,28 paza. [lo mpuBeaeHHBIM JaHHBIM ONPEACIHUTH IIH-
puHy AE 3anpenieHHO| 30HbI KPUCTAIIA KPEMHHSL.

Konrponsnast padora Ne 6.
Bapuant 3.

1. Onpenenuts U3MeHEeHNE dHEPTHH AEDJIEKTPOHA B aTOME BOJAOPO/Ia MPU U3ITYYEHUH aTOMOM (HOTO-
Ha ¢ yacToToiv =6,28 - 10T 1.

2. ITapannenbHbIN My40K MOHOSHEPTEeTUUECKHUX AEKTPOHOB MalaeT HOpMaIbHO Ha quadparmy B BU-
JIe Y3KOM IpsIMOYTOJIbHOM 11eNd, ImupuHa Kotopor a = 0,06 Mm. Onipefenutb CKOPOCTh 3TUX DJIEK-
TPOHOB, €CJIM W3BECTHO, YTO HA JKpaHe, OTCTOAIIEM OT IIeau Ha pacctogHuu £ = 40 MM, mMpUHA
LEHTPAILHOTO AU(PPAKIIMOHHOTO Makcumyma b = 10 MKM.

3. Hcnonb3ys COOTHOILICHHE HEOMPEACICHHOCTEH, OICHUTh IIUPUHY [OJHOMEPHOTO TMOTCHIIH-
aIBbHOTO SIIMKA, B KOTOPOM MMHUMAJIbHAsl SHEPrUs MIEKTpoHa Emin= 103B.

4. B pAMOYyTOJILHOW MOTECHIIUATBHON siMe MUPUHOHN £ ¢ aOCOMIOTHO HEMPOHUIIAEMBIMH CTEHKa-
Mu (0<x<0) HaXxogUTCsA YacTULla B OCHOBHOM COCTOSIHMU. HallTH BEpOSATHOCTH WMECTOHOXOXK-
IEHUs DTOW YacTULBI B o0mactu Y4 £ <x<¥% €.

5. OnpenenutbMaccy m M30TOmAa 1317, HMMEHOIEro akTUBHOCTh A = 37 I'bk.

6. B ogHOM akTe meneHus sapa ypana >°U ocBoboxmaercs sHeprus 200 M»dB. Omnpenenuts:1)
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SHEPTHIO, BBIJCISAIONIYIOCS TIPH pacmajie BCeX sIep dTOTO M30TOoMa ypaHa wmaccol m =1 kr; 2)
Maccy KaMEHHOTO YIUIA C yJAeNbHOM TenaoToi cropanus g = 29,3 MJDx/Kr, 5KBUBaJIECHTHYIO
B TEIUIOBOM OTHOIIEHUH 1 Kr ypana 2>°U.

7. Mennsbiii obpaszeny maccoit m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenuts
TerioTy (, HEOOXOAMMYIO JJIs HarpeBaHus obOpaszma mo temnepatypbl 7>= 20 K.
MoxkHO NpPUHATH XapaKTE€pUCTHUYECKYyI0 TeMmmepaTtypy Op mna menu paBHoi 300 K, a
yciaoBue T <<@pcUuTaTh BHIIIOJHEHHBIM.

8. p-n-miepexoa HaxoAuTcs mon oOpatHeiM Hampsokenuem U= 0,1 B. Ero compoTuBneHue
R;= 692 Om. KakoBo conpoTuBjieHHE Romiepexoqa Npu NpsiMOM HapsIKEHUH?

Konrponsnast padora Ne 6.
Bapuanrt 4.

1. Bo ckoibKO pa3 u3MEHHUTCS nepro]l 1 BpallleHHe AJIEKTPOHA B aTOME BOAOPOA, €CIIU MPH NEPEXO-
Jie B HEBO30Y)KJICHHOE COCTOSIHHE aTOM H3JIy4us (POTOH C JUIMHOU BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAYCHUSAX KMHETUYECKOUN dHEPruu 1 AJEKTPOHA OIMHMOKa B ONpeAeICHUH JeOpOMIEeBCKO
JUTUHBI BOJIHBI AIIO HEPEIATUBUCTCKOH popmyre He nmpesbimaet 10%?

3. Anpda-dyactTuma HaxoIUTCA BOECKOHEYHO TIyOOKOM, OJHOMEPHOM, MPSAMOYTOJbHOM
NOTEHLUMAIbHOM sAlUKe. Vcnonb3ys COOTHONIEHUE HEOMPEACIEHHOCTEW, OUEHUTh IHUPUHY
{ s1myKa, €CJiu U3BECTHO, YTO MUHUMAJIbHASA SHEPTUS -4aCTUILBI Emin = 8 M3B.

4 Yactuia B OECKOHEYHO  TIIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIHHOM IMOTCHIIMAILHOM SIITHKE
HAXOJUTCS B OCHOBHOM COCTOSIHMM. KakoBa  BepOSTHOCTb W OOHapyXeHHsI YacTHUIbI B KpailHeil
YETBEPTH sLUKa?

5. Hailtu cpeaHio mpoaoIKUTEIbHOCTh )XKU3HH T aTOMa PaJuOaKTHBHOTO HM30TOMa KoOaibTa
% Co.

6. MomHocts P aBurarenss aToMHOro cyjana coctabiser 15 Mar, ero KIIJ panen 30%.
Onpenenuth MECSIYHBIM pacxoll SAEpHOrO TOPIOYEro Mpu paboTe 3TOro ABUTaTENsl.

7. Ucnionb3ysi KBAHTOBYIO TEOPHUIO TEIJIOEMKOCTH DHWHIITEHHA, ONpeaeuTh KOdPPUIueHT
YIIPYroCTH B CBSI3M aTOMOB B KpUCTauie amoMuHUs. IlpuHsaTe 1ua antomMuHus O =
300 K.

8. MeTtaibl TUTUN U UUHK TPUBOJSAT B COMPUKOCHOBEHUE NIPYT C APYroM mpu temneparype 1’
= OK. Ha ckoJbKO M3MEHUTCA KOHLEHTpalus 3JIEKTPOHOB MPOBOAMMOCTU B IMHKe? Kakoil u3
3THUX METAJIJIOB Oy/AeT UMeTh Oosiee BHICOKUN MOTeHLIHamN?

Kontponbnas padota Ne 6.
Bapuanrt 2.

1. Berancnuts no Teopun bopa nepuon 7' BpallieHus 2JIEKTPOHA B aTOME BOJOPO/1a, HAXOASIIErOCs B
BO30Y>KJICHHOM COCTOSTHHH, ONIPE/IEISIEMOM INIaBHBIM KBAHTOBBIM YHCIIOM
n=2.
2. Ha cKoJIBKO IO OTHOILIEHHIO K KOMHATHOM JJOJ’KHA U3MEHUTHCS TeMIepaTypa U1eaibHOro rasa,
4TOOBI 1eOpoiieBCcKast JUIMHA BOJIHBI A €ro MoJIeKyl yMeHbImnack Ha 20 %?
3. KaKoBa JOJDKHA ObITh KMHETHUYECKas SHeprus 7 MPOTOHA B MOHOYHEPT€TUYECKOM ITyUKe, UCIIOJIb-
3yeMOro ISl HCCIeJ0BAHUS CTPYKTYPBI C JTMHEHHbIMU pasMepamu £ = 10 3cm?
4. Yactuna B 0€CKOHEUHO IITyOOKOM, OTHOMEPHOM IPSMOYTOJIbHOM MOTEHIIHAIBHOM SIIUKE IIHPH-
HOW £ HAXOAUTCS B BO30YKICHHOM COCTOSTHUM (1 = 3). OnpenenuTh, B KAaKUX TOYKax nHTepsaia 0
<x<{ MJIOTHOCTb BEPOSITHOCTU HAXOKJECHUS YaCTHUIIbI UMEET MaKCUMAJIbHOE U MMHUMAJIBHOE 3Haye-
HUSL.
5. AkTuBHOCTH A HEKOTOpOro n3oromna 3a Bpems ¢ = 10 cyr ymenbummiack Ha 20 %. Onpenenuts
nepuoJ noiypacnazaa 7', 3TOro U30Tormna.
6. OnpeenuTh SHEPIUI0, HEOOXOAUMYIO s pasjeneHus aapa “’Ne Ha aBe o-yacTuibl U sapo 2C.
DHepruM CBS3U Ha ouH HYKJIOH B siapax ~'Ne, ‘He u '°C paBHbI cootBercTBeHHO 8,03; 7,07 u 7,68
M>bB.
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7. Cucrema, coctosimas 13 N = 10?° TpexMepHBIX KBAHTOBBIX OCIUIIATOPOB, HAXOJUTCS TIPU TeMITe-
parype T = O (O =250 K). Onpenenuts SHEpruto £ CUCTEMBI.

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

Kontponbnas padota Ne 6.
Bapuanr 3.

1. Onpenenuth uU3MeHeHUE dHEprun AESJIEKTpOHA B aTOME BOAOPOJA MPH U3IYYCHUH aTOMOM (¢o-
TOHA C YacTOTOWV =6,28 - 10T,
2. ITapannenbHbIN Ty40K MOHOYHEPTETHYECKHUX IEKTPOHOB MaIaeT HOPMAIBHO Ha quadparMy B BU-
JIe y3KOW MPsIMOYTOJIBHOW 1IENH, mupruHa Kotopoil a = 0,06 MM. OnpeienuTh CKOPOCTh 3TUX AJIEK-
TPOHOB, €CJIM M3BECTHO, YTO HA 3KpaHEe, OTCTOSAIIEM OT LIENU Ha paccTossHUM ¢ = 40 MM, mIUpHUHA
HEHTPATBHOTO TUPPAKITMOHHOTO MakcuMyMa b = 10 MkMm.
3. Hcnonp3ysi COOTHOLIEHUE HEONMPEIEICHHOCTEH, OLEHUTh IIUPUHY [OJHOMEpPHOTO MOTEHIIU-
aJBHOTO SIIIMKA, B KOTOPOM MHHUMAJIbHAs SHEPIrUs AJIEKTpoHA Emin= 103B.
4.B mpsAMOYyroibHON MOTEHIHAIBHON sIMe IUPUHOHN £ ¢ aOCOTIOTHO HEMPOHULIAEMBIMU CTEHKAMHU
(0<x<0) HaxoguTCs dYacTHUIla B OCHOBHOM COCTOSHMU. HaWTH BepOSTHOCTHP WMECTOHOXOXIE-
HUS 3TOW yacTHIlbl B obnactu  Ya £ <x<¥ L.
5.0npenenutbMaccy m uM30TOmA 317, UMEMOIIEro akTuBHOCTh A = 37 I'bk.

6.B omHoM akTe nenenus sapa ypana >°U ocoGoxkmaercs smeprus 200 M»sB. Ompene-
JUTh:1) SHEPruIo, BBLACISAIOUIYIOCS npu pacrnane BCEX anep 3TOro M30TOIa
ypaHa Maccou m = 1 KT; 2) Mmaccy KaMEHHOTI'O yris c
yAENbHOW TEIioToN cropanus ¢ = 29,3 MJIx/Kr, 5KBUBAJICHTHYIO B TEIJIOBOM OTHOIIEHUH |
Kkr ypana 23U,

7. Mennsbiit o6pazen maccot m = 100 r Haxoautcs npu temneparype T1 = 10 K. Onpenenuts
TeII0Ty (), HEOOXOAMMYIO Ui HarpeBaHus oOpaszma go Temmepatypsl 1>= 20 K.
MOXHO OPUHATH XapakTePUCTHUECKYIO Temnepatypy Op miusa menu paBuou 300 K, a
ycioBue T <<@®pcyuTaTh BHIIIOJIHEHHBIM.

8. p-n-miepexon HaxoauTcsa Tmoa obpatHbiM  Hampsbkenuem U= 0,1 B. Ero compotuBienue
R;= 692 Om. KakoBo conpoTuBieHuEe Rrniepexoa Npu NpsMOM HaIpsIKESHUN?

Konrponsnast padora Ne 6.
Bapuanrt 4.

1. Bo ckoibKO pa3 u3MEHHUTCS nepro]l 1 BpallleHHe AJIEKTPOHA B aTOME BOAOPOA, €CIIU MPH NIEPEXO-
Jie B HEBO30Y)KJICHHOE COCTOSIHHE aTOM M3JIy4us (DOTOH C JUIMHOU BOJHBI A = 97,5 HM?

2. IIpu KakuX 3HAYCHUSAX KMHETUYECKOUN dHEPTuu 1 AJIEKTPOHA OIMKMOKA B ONpeAeIeHUH NeOpOMIeBCKO
JUTUHBI BOJIHBI AIIO HEPEIATUBUCTCKOM popmyre He npesbimaet 10%?

3. Anpda-dyactTuma HaxoIUTCA BOECKOHEYHO TIyOOKOM, OJJHOMEPHOM, MPSAMOYTOJIbHOM
NOTEHUUAIbHOM sAlIUKe. Vcnonb3ys COOTHONIEHUE HEOMPEACIEHHOCTEW, OUEHUTh IHUPUHY
{ smyKa, €CJiu U3BECTHO, YTO MUHUMAJIbHASA SHEPTUS -4aCTUIBI Emin = 8 M3B.

4. Yactuia B OECKOHEYHO TITyOOKOM, OJHOMEPHOM, MPSIMOYTOJLHOM MOTCHIMAIBLHOM SIIHKE
HaXOJUTCS B OCHOBHOM cOCTOSIHMM. KakoBa  BEpOSTHOCTb W OOHapy>KEHHs HacTHI[bl B KpaiHei
YETBEPTH sLUKa?

5. Haiitu cpeaHio mpoaoIKUTEIbHOCTh )XKU3HH T aTOMa PaJuOaKTHBHOTO HM30TOIMa KoOalbTa
% Co.

6. MomHocTh P nBuratesns aToMHOro cyaHa coctasisieT 15 Msrt, ero KIIJI panen 30%. Ompe-
JETUTh MECSYHBIA PAcXo/ SIEPHOTO TOpIOYEro MpU paboTe ATOro BUTATENS.

7. Ucnionb3ysi KBAHTOBYIO TEOPHUIO TETJIOEMKOCTH DWHIITEHHA, ONpeaeuTh KOdPPUIueHT
YIIPYTOCTH 3 CBSI3WM aTOMOB B KpHUCTaUie amoMuHus. llpuHSATh 11 amoMuHus O =
300 K.
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8. MeTtaibl TUTUN U UMHK TPUBOJSAT B COMPUKOCHOBEHUE NIPYT C APYroM mpu temneparype 1’
= OK. Ha ckoibKO M3MEHUTCS KOHLIEHTpalLUs 3JEKTPOHOB MPOBOAMMOCTH B IuHKe? Kakoi wu3
3TUX METAJIJIOB OyleT UMeTh Oosiee BHICOKUN MOTEHIUA.

Kontponbnas padota Ne 6.
Bapuanr 5.

1. Ha ckonbko M3MeHMIach KMHETHUYECKAsl SHEPrHs JIEKTPOHA B aTOME BOAOPOJA MPH U3TyYECHUHU
atomMoM (oToHa ¢ JTMHOHN BONHBI A = 435 HM?
2. N3 xaTtogHo TpyOku Ha nuadparmMy ¢ y3KOH MPSIMOYTOJBHON MIEbI0 HOPMAITBHO K TIJIOCKO-
CTU auadparmMbl HampaBlIeH MOTOK MOHOPHCPTeTUYECKHX 3JIEKTPOoHOB. OmpeneiauTh aHOIHOE
HanpsiKeHue TpyOKHU, eclih U3BECTHO, YTO HA dKpaHe, OTCTOAILIEM OT IIeJIU Ha paccTOSHUU £
= 0,5 M, mupuHa HeHTpadbHOTO AudpaknuoHHoro makcumyma Ax = 10,0 mxm. [upuny
bmenun npusATh paBHoil 0,10 Mm.
3. CpenHee BpeMs KU3HH aTOMa B BO30YKIEHHOM COCTOSTHUH cocTaBiseT A = 108 c.
[Ipu mepexone aToma B HOpMaJIbHOE COCTOSIHUE UCHycKaeTcs GOTOH, CPENHssA JJIMHA BOJIHbBI
kotoporo paBHa 600 HM. OUEHUTh MUPUHY AAM3ITYy4aeMON CHEKTPAIbHOM JIMHWM, €CITH HE TIPOUC-
XOJUT €€ YIIMPEHUS 3a CUET APYIUX IPOIECCOB.
4. BonmHOBasi pyHKIIMSI, OMUCHIBAIOIIAs IBUKEHUE DJIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa BOJIO-
pona, UMEET BUJ

(P(},.) _ A—r/ao,
rae A - HekoTopas mocrosinHasg; AQ - nepBblii O0poBCcKkuii panuyc. Haiitu ays ocHOBHOTO co-
CTOSIHMS aToMa BOJOpoJa HauboJiee BEpOsITHOE PACCTOSHUE AJIEKTPOHA OT sapa.
5. CyeTuuK 0-4acTHIl, yCTAHOBJICHHBINH BOMW3U PaJUOAKTUBHOTO M30TOMA, IPH MEPBOM HU3MeE-
penuun peructpupoBan N;= 1400 wyacTuim B MHHYTY, a yepes BpemMsa t= 4 4 -
tonbko N> =400. Onpexaenuts nepuoj noiaypacnana 7, u3ororna.
6. CunTas, uTo B OHOM aKTe jeleHus sapa ypana >°U  ocBoboxmaercs sHeprus 200 MpB,
ONpeNeNIuTh ~ Maccy m  3TOTO  M30TONA, IOJABEPrUIErocs  JEJIEHHUIO MpU  B3pbIBE
aTOMHOH GOMOBI C TPOTHIOBBIM dKBHBadeHTOM 30-10° Kr, eciu TemnoBOif SKBUBANEHT TPOTUIA
gpaseH 4,19 MJIx/xkr.
7. HaliTu OTHOIIIEHUE CPEAHEH DHEPIUM  <(Exp> JJUHEWMHOTO OJTHOMEPHOTO OCHMJUISATOpPA, BbI-
YUCJIIEHHOM MO KBAaHTOBOM TEOPUM, K DHEPIUH (&> TAKOrO K€ OCHWIATOpA,
BBIUMCIIEHHOW MO KJIACCUYECKOW TeOopuu. BpluMcieHue MpOM3BECTH ISl IBYX TeMIIepaTyp:
1) 7=0,10g; 2) T=0g, rne O - xapakTepucTHUeCcKass TeMmIepaTrypa OWHIITEHHA.
8.ComnpotuBieHue R; p-n-niepexona, HaXOAErocs Mmoj npsamMeiM HanpsbkenneM U— 1 B, paBHO
10 Om. OnipeenuTh CONpOTUBICHUE RoTiepexo/ia Mpu 00paTHOM HalpsKEHHUH.

Konrponsnast padora Ne 6.
Bapuanr 6.

1. B kakux npenenax AA 10KHA JI€XKaTh IJIMHA BOJIH MOHOXPOMATHYECKOTO CBETA, YTOOBI IIPH BO3-
OyXJIEHMM aTOMOB BOJIOPOJIa KBAHTAMU 3TOTO CBETA PAJNYC 7, OPOUTHI SJCKTPOHA YBEIUYHICS B 16
pas?

2. Ilporon obnamaer kuHeTHueckoi sHeprueii 7 = 1 k3B. OnpenenuTs AOMOIHUTEIbHYIO
sHepruto AT, KOTOpYyl0 HEOOXOIWMO €My COOOIIUTH AJii TOTrO, 4YTOOBI JUTMHA BOJIHBI AJIE
bpoiing ymenbpmuniiacs B Tpu pasa.

3. s npuOMmKEeHHOW OIEHKHM MHUHUMAJIBHOW DHEPTUU AJICKTPOHA B aTOME BOJIOPOJa MOKHO TIpe-
MOJIOXKUTh, YTO HEONPEAENEHHOCTh Ar paauyca 7 3JIEKTPOHHON OpOMTHI M HEONPEACICHHOCTh Ap
UMITyJIbCa p 3JIEKTPOHA HAa TaKOW OpOUTE COOTBETCTBEHHO CBS3aHBI CIENYIOUIUM oOpazoM: Ar
= ru Ap = p. Ucnonb3ys 3TH CBS3HU, a TaKKE€ COOTHOIIECHHE HEONPENEICHHOCTEHN, HAlTH 3Haue-
HUE paguyca 3JEeKTPOHHON OpOUTHI, COOTBETCTBYIOLIEIO0 MUHUMAIILHON SHEPrUH 3JEKTPOHA B aTo-
M€ BOJOpoAa.
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4. YacTuiia HaXOQUTCS B OCHOBHOM COCTOSIHUM B NPSAMOYTrOJbHOW sMe mupuHoit £ ¢ abco-
JIOTHO HENPOHUIIAEMBIMU CTEHKaMHU. BO CKOJIBKO pa3 OTIMYAIOTCS BEPOSTHOCTH MECTO-
HAaxO0>KJICHUS YaCTULBI: @) - KpallHEel TPETU U &) - B KpailHel 4eTBepTH sIIuKa?

5. Bo cKOIbKO pa3 yMEHBUIMTCA aKTUBHOCTh M30TOna 32 P uepes Bpems (= 20 cyr?

6. Ilpu nenemum siapa ypasa >°U moj AeHCTBHMEM 3aMeUIEHHOTO HEWTPOHA 00pa30BaINChOCKON-
KU C MaccoBbiMM umciamu M) =90 wu M> =143. Onpenenuts 4yucio HEUTPOHOB, BBUIETEB-
HIMX U3 Apa B JaHHOM akTe JeneHusd. OnpeaeanuTb SHEPTUI0 U CKOPOCTh KaKJI0r0 U3 OCKOJIKOB, €c-
JM OHHM pAa3NIeTAIOTCA B MPOTHBOIOJIOKHbBIE CTOPOHBI M HMX CyMMapHas KWHeTh4yeckas sHeprust 7'
paBHa 160 M»>B.

7. 3Has, yto s anmaza Op = 2000 K, BBIYUCIUTH €r0 YACIbHYIO TENJIOEMKOCTh HPHU TEM-
nepatype 7 = 30 K.

8. Haiitn MUHUMAaITbHYIO SHEPTUIO Winin HEOOXOIUMYIO JUJIsi 00pa30BaHUs Mapbl AJIEKTPOH — ABIP-
ka B Kpucrtamiae CaAs, eciu €ero yjaenbHas NOpPOBOAUMOCTH yu3Mmensierca B 10 pa3 npu

u3MeHeHuu temneparypsl ot 20 no 3°C.

Konrponsnast padora Ne 6.
Bapuant 7.

1. B o1HO3apsIHOM HOHE JUTHUS 3JIEKTPOH MEPELIEN ¢ YETBEPTOro SHEPIeTHUECKOTO YPOBHS HA BTO-
poii. OnpenenuTh UIHHY BOJIHBI A H3TYYCHUS, UCITYIIIEHHOTO NOHOM JIUTHS.

2. Onpenenuth JJIMHBI BOJH A€ bpoilns a-dyacTUUbl U NPOTOHA, MPOUIEAIINX OJMHAKOBYIO
YCKOPAIOIIYI0 pa3HocTh noTeHuuanoB U= 1 kB.

3. MOHORHEPreTUYECKUd MYYOK AJIEKTPOHOB BBICBEUMBAET B IIEHTPE dKpaHa AJIEKTPOHHO-TYYEBOH
Tpy6ku maTHO paguycoM 7= 107 cm. [Tonb3ysch COOTHOIIEHHEM HEONpeeeHHOCTel, HAlTH, BO
CKOJIBKO pa3 HEOIPEEICHHOCTh Ax KOOpIWHATHI JIEKTPOHA HAa SKPAHE B HAIPABJICHUH, MEPIICH-
TUKYISIPHOM OCH TPYOKH, MEHbIIIE pa3Mepa 7 MATHA. JJIuHy L3IeKTpOHHO-Iy49eBON TPYOKU MPHUHSTH
pasHoit 0,50 M, a yckopsroniee 3J1eKTpoH HanpsbkeHue U— paBHbiM 20 kB.

4. BonHoBasi (yHKIIUsS, OMKCHIBAIOIIAS JBH)KCHUE JJICKTPOHA B OCHOBHOM COCTOSHUM aToMa
BOJIOPOJIa, HMEET BUJ

v (I") — Ae-r/ao’
rae A — HeKoTopas IOCTOSTHHAS; 0o — IEPBbIA bopoBckuil pagnyc. HailTu 1711 OCHOBHOTO COCTOSTHUSA
aToMa BOJIOPO/Ia 3HAYEHHUE <[> KYJIOHOBCKOM CHJIBI.
5. Ha CKOJIBKO TPOLUEHTOB YMEHBIIUTCSA AKTUBHOCTb M30TOIA Mpuaus % Ir 3a Bpemsa ¢ =
15 cyr?
6. Snepnas peakuus ' *N (a, p) 7O BeI3BaHa a-yacTuiei, 06MafaBIIeli KHHETHYECKOH dHepruei T,=
4,2 MbB. Onpenenuts TemaoBoi 3PQeKT 3Toil peakuuu, ecid NPOTOH, BBUICTEBIIUI O] yriIioM
Y = 60° K HAIIPABIICHHUIO JIBMKCHHS O-YaCTHIIBI, MOJIYYH KHHETHYECKYIO sHepruio 1 =2M>3B.
7. Monspuas teroeMkocTs Cpcepedpa nipu temnepatype 77 = 20 K okazanaces paBaoi 1,65
Jx/(Monp-K). BeruucimuTe 1m0 3HAYCHUIO TEIUIOEMKOCTH XapaKTEPUCTHYECKYIO TeMIepa-
Typy ®p. Ycnosue T <« ®p cUUTaTh BBIIIOJIHEHHBIM.
8. Conporusnenune Rikpucrania PbS mpu Temmepa Type 1 = 20°C pasuo 10* Om. Omnpesne-
JUTH €ro compoTuBieHue Ronpu temmneparype 2 = 80°C.
Kontponbnas padota Ne 6.
Bapuanr 8.

1. DnexTpoH B aTOME BOIOPOJa HAXOAUTCS HA TPETHEM dHEPreTUUECKOM ypoBHE. OnpeenuTh KuHe-
THYecKyto 7, noreHuuanbHyto 1 u monnyto E sHepruto 35ekTpoHa. OTBET BBIPA3UTh B AIEKTPOH
BOJIbTAX.

2. OnekTpoH obnamaer kuHeTH4Yeckod  sHepruer 71 = 1,02M»sB. Bo ckompko pa3 wusMe-
HUTCS JUJIMHA BOJIHBI ¢ bpoiind, ecin kuHeTnueckas B3Heprust 71 3JIEKTpOHA YMEHBLIUTCS
BIBOE?
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3. CpenHee BpeMs KM3HH Af aToMa B BO30YKJIE€HHOM COCTOSIHUM cocTaBiseT okono 107 c. Ilpu
mepexose aromMa B HOPMAaIbHOE  COCTOSHHE  HCIyckaeTcs  (OTOH, cpeaHsiss  JUIMHA
BOJHBI <A> KoToporo paBHa 400 HM. OTIEeHUTHh OTHOCUTEIBHYIO MUPUHY AM/AW3ITydaeMOu CIeK-
TpaJbHOM JTMHUH, €CIH HE MPOUCXOJUT YITUPEHHS IMHUU 33 CUET IPYTUX MPOLIECCOB.

4. DNeKTpOoH HaXoguTcsi B OECKOHEYHO I1yOOKOM, OJHOMEPHOM, MPSMOYTOJbHOM MOTEHIUAIb-
HOM siMKe mupuHoi £. B xakux Toukax B uHTepBaje 0<x<{ IJIOTHOCTHU BEPOSITHOCTU HAXOXKIe-
HUA DJIEKTPOHA Ha BTOPOM U TPEThEM HHEPTEeTUUECKUX YPOBHIX OJMHAKOBBI? BBHIYMCIUTH MIOT-
HOCTb BEPOSITHOCTH IS 3TUX TOYEK. Perienne noscHUTh rpauKoM.

5. Onpenenuth uyncio Nsaaep, pacnagaroniuxcs B TeUeHUue BpemMenu: 1)t = 1 mMuH;

2)t2 =5 cyT, - B pagMoakTuBHOM usortone gochopa 2 P maccoit m = 1 mr.

6. OnpenenuTh TEIIOBbIC IPPEKTHI CIECTYIOMUX PEAKIUIA:
"Li(p,n)Be u '%0(d,a) “N.

7. Beruucauth (no Jlebaro) yeabHyI0 TEMI0EMKOCTh XJIOPUCTOrO HATPUsl MPU TEMIIEpaTy-
pe T = Op/20. YcnoBue 7 <<®p cUYUTATh BHIIOIHESHHBIM.

8. KakoBo 3HaueHune s3Heprun depmu €r y 3J1€KTPOHOB MPOBOJAUMOCTH  JIBYXBAJIECHTHOW Menu?
Beipasuts 3Hepruro @epmu B JKOYIAX U JJIEKTPOH-BOJIbTAX.

6. Ha meTanmnmyeckyro MIacTUHY HampaBjI€H MOHOXPOMATHYECKHI MYYOK CBETA C 4aCTOTOM v =
7,3 - 10" I'n. Kpacnas rpanuia Ao potospdexTa 11 faHHOrO MaTepuana pasHa 560 M. Omnpe-
JEIUTh MAKCUMAJIbHYIO CKOPOCTb Umax(POTOIIEKTPOHOB.

7. ®oton c¢ oHeprueit €1 = 0,51 MdB npu paccesHur HaACBOOOJHOM 3JEKTPOHE MOTEPSI
MOJIOBUHY CcBoeil sHepruu.OnpeaennuTh yroyl pacCesHus J .

8.Ha 3epkanbHYI0 MOBEPXHOCTh MIIOMIAALI0 S = 6 cM? MajaeT HOPMAIbHO TTOTOK H3NydeHus ®, =
0,8 Bt. OnpenenuTs 1aBJ€HUE p U CUIIY JaBJICHUS FCBETa HA ATy MOBEPXHOCTD.

Kontponbnas padota Ne 6.
Bapuant 9.

1. ®oToH BHIOMBAET U3 aTOMa BOJIOPO/IA, HAXOASIIETOCSI B OCHOBHOM COCTOSIHUH, 3JIEKTPOH C KHUHE-
trueckoi sHeprueit 7 = 10 3B. Onpenenuts sHEpruio € GOTOHA.
2. Kunetudeckas saeprusi T 51eKTPOHA PaBHA YABOEGHHOMY 3HAYEHMIO €r0 SHEPruH HOKos (2 moc?
). Beruncnuth qIuHY BOJIHBI A Ae Bpoiisis miist Takoro 31eKTpoHa.
3./l npubMKeHHON OLIEHKH MUHUMAJIbHOM SHEPTUH 3JIEKTPOHA B aTOME BOAOPOJIa MOXKHO TPEIIO-
JIOKUTh YTO HeompenaeneHHOcTh JIr panuyca 2 371eKTpOHHONW OpOMTBHI M HEONpPENENIeHHOCTh Ap UM-
MyJbCa p JIEKTPOHA Ha TaKOM OpOMTE COOTBETCTBEHHO CBSI3aHBI CIEAYIOIIUM 00pa3oM- Ae ~ 2 U
Ap «p. Vicnionp3yst 5TU CBSI3H, a TAKXKE COOTHOLIEHUE HEONPEACICHHOCTEH, ONPEACIUTh MUHUMAIIb-
HO€ 3HaY€HHE SHEPTUH T,mdJEKTPOHA B aTOME BOJOPOAA.
4.BonHoBas (hyHKIMSI, ONUCHIBAIOIIAS IBUKEHHUE JIEKTPOHA B OCHOBHOM COCTOSIHMM aToMa BOJIOpO-
J1a, UMEET BUJ

l//(r) — Ae—r/ao)
rae A — HeKoTopas IOCTOSIHHASA; (o — NEpBBIA bopoBckuil paanyc. Hailtu 118 OCHOBHOTO COCTOSIHUS
aToMa BoJIopoJia cpenHee 3HadyeHue 11> moTeHuuanbHOM SHEPTrUu.
5.3 kaxaoro MWJUIMOHa aTOMOB paJMOaKTUBHOIO M30TOINA KAXKAYIO CEKYHIY pacrnajnaercs
200 atomoB. OnpenenuTts nepuof nonypacnaga 7' %2 wmsoromna.
6. Omnpenenurts CKOPOCTH NMPOAyKToB peakiuu '°B (n,0)’Li, mpoTekatomeil B pe3ylabTaTe B3aUMO-
JEHCTBUS TEIIOBBIX HEHTPOHOB € MOKOSIIUMHUCS siApaMu Oopa.
7. Beruucnuts o teopuu [ebast TerioeMkocTh IMHKa Maccoit m= 100 r mpu temnepary-
pe 7=10 K. [IlpunsaTe 18 NMHKA XapaKTepUCTHYECKYIO Temneparypy Jebas Op = 300
K wn cuurtare ycnoBue 7<<@®p BBIIOJHEHHBIM.
8. [Ipsimoe  Hampsbkenue  U,IpuiioxKEHHOE K p-n-niepexonay, paBHo 2 B. Bo ckonbko pa3
BO3PAacTET CHJIAa TOKa Yepe3 Mepexok, €CIU U3MEHUTH Temmeparypy oT 71= 30

Kpurepun ouneHku:
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— 3a MPaBWJIbHOE PEUICHUE OHOM 3a/1a4M CTYACHT MOJIy4aeT JBa Oasia.

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

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

Bropoii cemectp
Bomnpocs! k 1 pyOexHoit arTecTanun

ITocTynarenbHOE OBUXKEHHUE.

BpamarensHoe ABUKEHHE.

3aKOHEI JUHAMHUKHU.

JuHaMuka BpamareabHOro IBUKEHHUS.

3aKOH BCEMUPHOTO TATOTEHUSI.

Cunel TpeHuUsL.

Pa6oTa. MomtHoCTh. DHEpTHUs.

VY ci10BUS paBHOBECHUS HA HAKJIOHHOM IIJIOCKOCTH. Ppryar.
Hedopmarus TBepAOTO TENA.

MexaHuka )KUAKOCTH U rasa.

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

BuyTtpenHsist sHeprus uaealibHOro rasa.

TennoeMkocCTs.

IIepBoe Ha4yaI0 TEPMOAUHAMUKH.

KpyroBoii poriecc (ukin). Bropoe Hauano TepMogMHAMUKH.

Bormpocs! ko 2 pyOexHOU aTTecTanun

3aKOH COXpaHEHHMS AJIEKTPUUECKOTo 3apsiaa. BzaumoaeiicTBre 3apsaoB.

Onexrpuueckoe nojue. HarpsykeHHOCTh 3J1EKTPUUECKOTO TOJIS.
Pa6ota. [ToreHnnan u HanpsHKEHUE.

OnexTpoeMKocTh. [Iockuii KoHaEeHcaTop.

[TpoBOAHMKY M U30JATOPHI (AUDIEKTPUKH) B SJICKTPUUECKOM IIOJIE.
CerHeToaneKTpUKH.

[Tbe303nexkTpruueckuii 3P PexT.

Cuiia ¥ II0THOCTH TOKA.

Tox B MeTasyu1ax u cruiaBax.

ToK B a7eKTpOIUTAX.

Tok B razax.

DIEKTPUYECKHUM TOK B BaKyyMe.

TepmoanexkTpuyeckue sBICHUS U UX IPUMEHEHHUS.
MarnuTHOE 10JI€ ¥ €r0 XapaKTePUCTUKHU.

3akoH Amrepa.

JlelicTBME MAarHMUTHOTO TOJIS HA JIBWKYILUAKCS 3apsia.

Pabora no nepemenieHn0 NPOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.
DneKTpoMarHuTHas MHAYKIuUsa. CaMOUHTyKIIHS.

MarauTHbIE CBOMCTBA BEIIECTBA.

I'apmonuueckue xonedaHus.

MexaHnyeckue rapMOHUYECKUE KoeOaHusl.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMS.

CB0OOIHBIE 3aTyXaIOIIKE U BBIHYK/IEHHbIE KOJIeOaHus.
MexaHnu4ecKue 1 31eKTPOMArHUTHBIE BOJIHBI.
PacnpocTpanenre MEXaHMUECKUX BOJIH B YIPYIHX Cpeax.
VYpaBHenue Oeryuieit BonHbl. Pa3oBas CKOPOCTb.
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38. 3ByK.

39. Undpa3Byk u yiIbTpa3ByK.

40. DneKTpOMarHUTHHIE BOJIHBI.

41. OcHOBHBIE CITOCOOBI MOJTyYEHHS U IPUMEHEHHE HJIEKTPOMAarHUTHBIX BOJH.

NN RO =

O NN R

DN M = = = e e e = = = \©
SO NE DD — O

Tperuit cemectp
Bompocs! k 1 pyOexxHO# arTecTanuu

OnTtuka.

doTomeTpus.

OCHOBBI T€OMETPUYECKOM ONTHUKHU.

BomHOBEIE CBOIiCTBa CBETA.

Wutepdepeniys ceera.

Judpakuus cBeta.

B3anmoneincTBre 3JIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM.
ITornomenue caera.

ITonspusanus ceera.

. 3akonsl Maimoca u bprocrepa.

. IBOIHOE J1y4delnperoMIICHHE.

. TermoBoe u3mydyenue. 3akon Kupxroda.

. 3akon Credana-bonpimana. 3akon Buna.

. ®opmyna Penes-/{xunca u [lnanka.

. Dotoaddexr.

. 3akoHbI BHeMIHETO hoTod(hdekTa.

. JlaBlieHue cBeTa.

. 'mnoresa ne bpoitns.

. KopnyckynsipHO-BOJIHOBOM Jyalii3M 3JIEKTPOMATrHUTHOTO U3JTYYEHUS M YaCTHUIl BEILIECTBA.
. [Ipuntun Heonpenenennoctu I elizendepra.
. BomHoBas ¢pyHKIMA.

. YpaBnenue llIpegunrapa.

Bormpocsl ko 2 pyOexxHO# aTTecTanun

Mopenu aroma Tomcona u Pesepdopna.
IToctynatsl bopa.

CrnexTp u3iaydeHus aroMa BOAOpOa.
DJEeKTPOH B BOJOPOIONOI00HOM aTOME.
KBaHTOBBIE UnCIa.

®epmuons! ¥ 0030HbL [Tpunimn [aymm.

PacnpeneneHI/Ie SJICKTPOHOB B ATOMC 110 COCTOSHHIO. HepnonnquKaﬂ CUCTEMA 3JICMCHTOB.

PenTrenoBckue CriekTpsl.

Monekynbl. HekoTopbie onTHYECKHE CBOMCTBA MOJIEKYII.
OnTHdeckne KBaHTOBEIE reHepaTopsl. (JIazepsr).

CocrasB siziep aTOMOB.

B3anmopaeincTBre HyKJIOHOB U MOHATHE O SIAEPHBIX CHIIAX.

. HedexT macchl U SHEPTHSI CBS3M sApa. Y CTOMYUBOCTD SIIEP.
. PagnoakTUBHOCTE.

3aKk0H paIMOAKTHBHOTO pacIaja.
[IpaBuno cMmelenys npyu paaguoakKTUBHOM pacmae.
OCHOBHBIE TUITBI IAEPHBIX PEAKIUN.

. Peakuus nenenus tsoxensix saep. Llennas spepHas peakuus.

TepmosinepHast peakuus (peakiysi CHHTE3a sIep).
3HeMeHTapHBIC qaCTHULbI.
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UYeTBepThIii ceMeECTp.
Bomnpocs! k 1 pyOexHoit arTecTanun

AaKOHBI FeOMETpUUYECKON onTUKH. [1oHOE OTpakeHue cBera.
3epkana. Tonkue auH3bl. DopMya JIMH3bI
®orometpusi. OCHOBHBIE OTOMETPUYECKIE BETUIMHBI U UX €AHHULIBL.
SBnenue nunrepdepeniuu ceera. Murtepdepenmus B Tonkux mieHkax. Kombia HeroToHa.
Ssnenue mudpakuun. [Ipunnumn [rolirenca - dpenens
Merton 30H @penens. Audpaxus Openens.
Hudpaknun Opayarodepa Ha OTHON eI U HA TU(GPAKIIMOHHON PEIICTKH.
Judpakiust peHTTeHOBCKUX JTydel Ha KpUCTallIax.
[Tonsipuzanusa ceeta. [lonaspuzaTopsl ¥ aHATU3ATOPHI.

. AHanM3 NOJSPU30BAHHOIO CBETA. BpallleHre MaIocKOCTH NOJISIPU3aLIH.

. SIBnieHne gucnepcun cBera.

. [lornomenue ceera.

. Dddext Jlomnepa.

. Oddexr BaBunona - UepeHkona.

. TemtoBoe u3IydyeHnE

. 3aKOHBI PaBHOBECHOT'O TETJIOBOTO U3JIYUYCHHUS.

. I'mnoresa I1nanka. ®@opmyna [1nanka

. KBaHT n3nyuenus. DHeprus KBaHTa U3JIy4EHUs.

. ®oToanekrpuueckuii 3pdekr. 3akonsr CToNIeTOBA.

. YpaBHeHHe DWHIITEHHA Ui BHEIIHETO GoTodddekra.

e A A

DO M = = = = = = = =
OOV o0 WnN W —=O

Bomnpocs! ko 2 pyOekHOI aTTecTanuu

. Macca u umnynsc otoHna. /laBnenue cBera.

. Db dext Komnrona.

. Bonina ne- bpoitns.

. CooTHormeHus HeonpeaeneHHocTe. BomHoBas GyHKIms.

. YpasHenue Illpenunrepa.

. YpaBuenue lpeaunrepa st CTalMOHAPHBIX COCTOSTHUM.

. TynHenbHbIN 3P PEKT.

. IloTeHIIMATIBHBIN ANTHK.

. JInHEeNWHbI TApMOHUYECKUN OCLUILIATOP.

10. /IBOMCTBEHHOCTh MPEACTABICHUN O MpUpoAe cBeTa. KopmycKynsipHO- BOJIHOBOM Ayaliu3M.
Monens aroma Tomcona u Pesepdopna.

1 1JIuneityaTeie ciekTpbl aTOMOB. CIIEKTp aToMa BOJOPO/Ia.

12. OnbiTel @panka u ['epna.

13. MarHuTHBII MOMEHT 3JIEKTPOHA.

14. punuun ITaynu. DnekrponHsie o0omouku. [lepuonnyeckas cucrtema 3j1eMeHTOB MeHnenee-

Ba.

15. CnexTpsl MHOT03JEKTPOHHBIX aTOMOB. XapaKTepUCTUUECKUE PEHTTEHOBCKUE, CIIEKTPHI.

16. 3akon Mosznu. Bogopomonogo0HbIe ClIEKTPHI.

17. Ilpupona xumudeckoil cBsizu. MoneKynsipHbIE CIIEKTPBHI.

19. EctecTBeHHas pauOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja.

20. CocraB siapa. HykinoHbl. 3aps 1 MacCOBOE YUCIIO sipa. DHEPTUU U CBA3HU Spa.

21. N3otonbl, UcKyccTBEHHBIE MpEBpANeHUS saep.a- U B-pacnana, y-usnydenue. SAnepunie

peakuuu.

22. O6onouyeyHas U KarnejlbHass MOICIH sapa.

23. lenenue saep. Llennas peakus. SaepHble peakiiy Ha TEIJIOBBIX M ObICTPBIX HEHTpOHAX.

O 00 1IN DN B W~
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Peaknus cunTesa, mpobiaeMa ynpaBisieMOTro TEPMOSIEPHOTO CHHTE3A.

24. ®ynnameHTanbHbIe B3aumoeicTBrs. Kiaccupukanus s3eMeHTapHbIX YaCTHIL.

25. B3aumoaencTBIe AI€MEHTAPHBIX YaCTHUIL U 3aKOHBI COXpaHeHUs. YacTUIIbl U AHTUYACTHUIIBI.
26. bapuonsl u Me30HbI. Pe3onancel Kocmuueckue nyqu.

27. ®yHnaMeHTalIbHbIe YaCTUIbl. YaCTUIIBI-yYaCTHUKU U YACTULIBI-NIEPEHOCYUKHN B3aUMOICHi-
CTBHH.

Kputepuu onenku:

- ecnu BoITtostHEHO 100% 3amanust, To cTyAeHT moiaydaer 20 6aios;
- €CIIM BBITIOJIHEHO 75% 3a/iaHus, TO CTYJEHT Tojiy4daer 15 6amios;
- ecnu BeITIOsTHEHO 50% 3amanus, To CTyAeHT nosyqaer 10 6amios;
- €CIIM BBITIOJIHEHO 25% 3aJaHus, TO CTYJEHT MOJIy4aeT 5 OaljIoB;

- €CIIM BBITIOJIHEHO MeHee 25%3amanus, TO CTyAeHT nosrydaet 0 6aios.
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Ilpunosxccenue 3
3a4€THO-d)K3aMeHAIlMOHHbIe OUJIEeThI

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

DK3AMEHALIMOHHBIN BUJIET Ne 1
nucuuruinHa: «Puszukay (1 u3 3)
1. Onucanue aBkeHus Tea. TpaekTopus, NepeMelieHue U NPOMUICHHBIN MYTh.

2. YpaBHenue Ban-nep-Baanbca 15 peanbHbIX ra3oB.
3. Beruncauts paboTy, COBEpIIaeMyro Ha IyTH S = 12 M CHJION, paBHOMEPHO BO3PACTAIOIICH C TTPOW-

JIEHHBIM paccTosiHueM, eciau B Havane mytu cuia F(0) = 10 H, B xonne mytu F(s) = 46 H.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OENEPAILINU
I'POBHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUTHOHIIIMKOBA

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

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

TeMIIepaTypa.
3. Kamens OporieH BBepx moJ yriaoM o = 60° K MI0CKOCTH ropu3oHTa. KuHeTnueckas sHeprus Kam-

HA B HayainbHbIA MOMEHT To = 20 /. Onpegenuts kuHeTnyeckyo T u noreHuuanbHyo U sHepruu
KaMHS B BBICHIEH TOUKE €ro TPAeKTOPHUHU.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAYKU U BLICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEEPAILINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 3
nucuuruinHa: «Puszukay (1 u3 3)
1. YrioBbIe CKOPOCTh U YCKOPEHHUE U MX CBSI3b C COOTBETCTBYIOIIMMU JIMHEHHBIMU XapaKTEPUCTHKA-

MHU.
2. 3akoH MakcBesuia Ji1sl pacrpeiesIeHUus] MOJIEKYJ HI€aJIbHOr0 ra3a Mo CKOPOCTSAM U SHEPTUsSM Tell-

JIOBOT'O IBUXKCHUA.
3. Konbpkobexen Maccoit m; = 60 Kr, CTOsI Ha JIbTy, OPOCHIT PO MAacCOM m2 = 5 KT U BCIIEJCTBUC

OTJIa4M TIOKATUJICS HA3aJ CO CKOPOCThIO L1 = 1 M/c. Onpenenuts padboTy A, coBepIaeMyro Ipu Opo-

CaHuH sapa.

3aBenywomuii kadeapoii Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEEPAIINU
I'POSHEHCKUNU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIMKOBA
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DK3AMEHALIMOHHBIN BUJIET Ne 4
mucturinHa: «dusukay (1 u3 3)

1. ITpunuun nuepuuu [Nanunes. UHepuuanpHbple CUCTEMBI OTCUETA.

2. XapaKTepHbI€ CKOPOCTH MOJIEKYI.
3. JIBa rpy3a maccamu m; = 10 Kr 1 mz = 15 Kr moABELICHbI HA HUTAX JJIMHOM | = 2 M TaK, 4TO rpy3bl

COTIPUKACAIOTCSI MKy co0O00M. MeHbIHil rpy3 ObUT OTKJIOHEH Ha yroa o = 60° u BeimymieH. Ha ka-
KYyI0 BBICOTY h mogHUMYyTCsl 00a rpy3a mnocie yaapa? Yaap rpy30B CUUTATh HEYIPYTUM.

3aBenywomuii kadeapoii Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJIET Ne 5
mucturinHa: «Dusukay (1 u3 3)

1. Bropoii 3akoH HeroToHa. Mexanuueckue cuiibl. [IpuMepbl U CBOMCTBA MEXaHUUYECKUX CHJI: CHJIA
TSKECTH U BEC, CUJIA YIIPYTrOCTH, CHJIa TPEHHUS, CUJIa COIPOTUBIICHUS CPEJIBI.

2. OneiT lTepna no npoBepke pacnpeneneHus Makcsesia.

3. [IpousBoast KyOMKH JIbAA, XOJOAMIBHUK 3a0pal U3 MOPO3UIBLHON KaMepsl ¢ TemnepaTypoit -12°C
KOJINYECTBO Tera, paBHoe 177 xJx. XonoaunbHblit KoapdumuenT ' = 5,7, B KOMHaTe MOJIEPKU-
Baercs Temneparypa 26°C. Haiitu KIIJ] ycTtaHOBKHM M onpeAenuTh, Kakoe KOJIMYECTBO TEIjia mepe-
JaHO B KOMHATY, M Kakylo paboTy HaJ0 3aTpaTUTh A (PYHKUHOHUPOBAHUS XOJoauibHUKa. CpaB-
HUTbH XOJIoAuIbHBIN Kod(pduiment u KI1J{ ¢ ananornyHsIMu BeTUUIMHAMHE JUIs1 X0noauIbHUKa KapHo,

paboTarouiero Mexay TEMH K€ TeEMIepaTypaMu.

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
nMeHH akagaemuka M. 1. MUUIHOHIIMKOBA

DK3aMeHarMoOHHbBIA OmiteT Ne 6
mucturinHa: «dusukay (1 u3 3)

1. 3akoH coxpanenus umnyJibca. LlenTp macc.
2. 3akoH BOJII:I_IMaHa AJIg pacupeACICHUA YaCTULl BO BHCITHCM IMMOTCHIMAJILHOM I10JIC.

3. Toukwuii crepxers mymHOU 1 = 50 cMm 1 Maccoit m = 400 T BpamaeTcsi ¢ yriioBbIM YCKOPEHUEM € =
3 pan/c? oKxoJ0 ocH, MPOXoAIIeil yepes cepefiHy CTEpsKHs MepHeHANKYISIpHO K ero amuHe. Onpe-
JIETIUTh Bpaliaromui MOMEHT M.

3aBsenyromuii 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. MUUTHOHIIIMKOBA

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

2. Pacnpenenenune Maxkcea-boiabimana.
3. O0Opy4, OMHOPOHBIN TUCK M OJTHOPOJIHBIN IIap CKaTHIBAIOTCS 0€3 MPOCKAIBb3bIBAHUS C HAKJIOHHON

IUIOCKOCTH BBICOTOM h = 1 M. Macchl Becex Tes M UX paanmychl paBHbI. KakoBbI KOHEUHBIE CKOPOCTH
Ten?

3aBenyromuii kageapoi Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJIET Ne 8
nucuuruinHa: «Puszukay (1 u3 3)

1. Pabota u sneprus. Kunernueckas sneprusi. MOUIHOCTb.
2. CpeaHue SHEPrUH KBAaHTOBBIX OCLIIIIATOPA M pOTAaTOpa. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX pe-

aKIU{ OT TEMIIEPATYPHI.

3. Ban maccoit m = 100 kr u paguycoM r = 5 cM BpamaeTcs ¢ yacToToi v = 8 ¢!, K runuspryeckoit
MOBEPXHOCTH BaJla MPUKAJIU TOPMO3HYIO KOJIOJKY ¢ cuioil N = 40 H, noxa neiicTBueM KOTOpOW Bajl
ocraHoBuics yepe3 BpeMms t = 10 ¢. Onpenenuts k03 duiiueHt Tpenus.

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. MUUIHOHIIIMKOBA

DK3aMeHarMoOHHbBIA OmiteT Ne 9
mucturinHa: «dusukay (1 u3 3)

1. TTorenuumaneHas sHeprus. [loTeHManbHOE O CHUIL.
2. HBJIeHI/I}I HGpCHOC& B TepMOIII/IHaMI/I‘ICCKI/I HGOI[HOpOI[HBIX cucremMax. KI/IHCTI/I‘-ICCKaH TeOpI/IH Hepe-

HOCA.
3. OnpenenuTh KHHETHYECKYIO 3Hepruio T pelsTHBHCTCKOM 4acTHIb (B €AMHHUIAX mc?), ecrnu ee

UMITYJIBC P = mC.

3aBsenyromuii kageapoi Ycenaxues P.T.

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

DK3AMEHAIIMOHHBIN BUJET Ne 10
mucturinHa: «Dusukay (1 u3 3)

1. 3aKk0oH COXpaHEHUs SHEPTUH.

2. Muddysus. Bsaskocts. TermnonpoBoIHOCTS.
3. PakeTa OBMXKETCSI OTHOCUTENIBHO 3€MJIM CO CKOPOCThIO L = 0,6 ¢. Bo CKOBKO pa3 3aMenuTCs X0

BPEMEHHU B paKeTe C TOUKHU 3PEHUS 3eMHOT0 HaOIII0JaTels.

3asenyromuii kageapoi Ycnaxues P.T.
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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

DK3AMEHAILIMOHHBIA BUJET Ne 11
nucturuinHa: «Puszukay (1 u3 3)

1. YcnoBust paBHOBECHSI MEXaHUYECKOW CUCTEMBI.

2. BpoyHOBCKO€ JIBUKEHUE.
3. IblIMHEKY, 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.

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
nMmeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHAITMOHHBIN BUJIET Ne 12
JUCHUTIIINHA: «DU3UKA» (1 U3 3)

1. MOMeHT uMIyJibCca, MOMEHT CHUJIbl. 3AKOH COXpaHEHHsS MOMEHTa MMITyJibca. CBS3b 3aKOHOB CO-

XPaHEHUs C CUMMETPHUEIN CUCTEMBI.
2. Kpyrossie npoueccsl 1 KITJ[ rernoBsix Mammms. [{ukin Kapho.
3. OnpenenuTh NaBiICHUE P UACAIBHOTO ra3a MpU ABYX 3HA4EHMAX Temreparypsl raza: a) T =3 Ku

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

3asexyrommii kagenpoi Ycenaxues 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
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 13
nucuuruinHa: «Puszukay (1 u3 3)

1. 3axoH BceMupHoOro TAroteHus. 3akonsl Keriepa. ['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 paciimpeHus rasa.

Ycnaxkuesn P.T.

3asenyromuii kageapoi

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/IH POCCI/II?'ICISOI\/'I OEEPAILINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHAIIMOHHBIN BUJET Ne 14
mucturinHa: «Dusukay (1 u3 3)

1. ITpuniun >kBUBaICHTHOCTH Macc. [loTeHuman rpaButaimonHoro nosjs. [lepBas u BTopas KocMu-

YECKHUE CKOPOCTH.
2. TennoBas MammHa, onTuMusupoBanHas He 1o K11/, a mo BbIXOHON MOIIHOCTH.
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3. CkoibKO TOHAMOOHWTCS HEPTH, YTOOBI MOKPHITh IUICHKOW BCIO BOAHYIO IOBEPXHOCTH 3eMIIH?
Tonmuna mienku d paBHa 20 MOJEKYJISPHBIM CIIOSIM, CpeHss MoisipHas macca Hedtu p = 1000
KI/MOJIb, TINOTHOCTH Heptu p = 800 xr/m>. Paauyc 3emmu Re = 6400 kM, okeaHbl 3aHUMAIOT 2/3
IUIOINAAM TTOBEPXHOCTH 3eMiH. [IJ11 MPOCTOTHI CUUTATh, YTO MOJIEKYJIbl HEPTH UMEIOT hopMy KyOu-

KOB.

3aBenywomuii kadeapoii Ycnaxues P.T.

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

Dx3aMeHarMoHHbIHA omiteT Ne 15
mucturnHa: «dusukay (1 u3 3)

1. OnpiT Maiikenscona - Mopiiu.
2. Bropoe Hauano TepMOJUHAMUKHU. DHTPOIHUS U €€ CTATUCTUYECKUM CMBICT.
3. Bo3nyx, 3anumaBmmii o0semM Vi = 10 1 pu gaBnenun p1 = 100 kIla, Obut aquabaTH4ecKu cxKaT 10

oobema V2 = 1 1. OnpeaenuTs JaBIeHUE P2 MOCTIE CKATHUS.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEJIEPAIINU
I'POBHEHCKHU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 16
nucturuinHa: «Puszukay (1 u3 3)

1. IlpeoGpazoBanus ["anunes u Jlopenua.
2. OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH UICATIbHBIX Ta30B.
3. B pe3ynbpTaTe KpyroBoro mnpoiiecca ra3z copepmui padoty A = 1 J[x u mepenan oxJIaguTento Ter-

aoty Q2 = 4,2 JIx. Onpenenuts Tepmudeckuii KIT/I n nuxna.

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEEPAILINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIMKOBA

DK3AMEHALIMOHHBIN BUJET Ne 17
nucuuruinHa: «Puszukay (1 u3 3)

1. OcHoBHBIE P PEKTHI TEOPHUH OTHOCUTEIBHOCTHU: 3aMe/JICHHEe BPEMEHU, COKpAllleHHe JIMHBI, OT-

HOCHUTCJIIBHOCTb OJHOBPECMCHHOCTH COOBITHIA.

2. BeiBog ypaBuenust Kimaneiipona - Menpeneena.
3. T'a3 coBepmaer nuki Kapno. Temneparypa oxnagurens Tz = 280 K. Bo ckonbko pa3 yBenuuurcs

KIT[] nukna, ecnu temneparypa Harpeatesns nopsicutcs oT T1 =400 K go Ti" = 600 K?

3aBsenyromuii kageapoi Ycnaxues P.T.

MUHUCTEPCTBO HAYKU 1 BLICIIEI'O OBPA3OBAHMAA POCCVIPICISOPI OEJEPALINN
I'POSHEHCKHWU I'OCYJAPCTBEHHBIWM HEOGTAHON TEXHUYECKUI YHUBEPCUTET
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nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 18
mucturinHa: «dusukay (1 u3 3)

1. Cnoxenue ckopocreit B CTO. AGeppartus.

2. MonekynsipHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIEpaTyphl.

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.

3asenyrommuii kageapoi

MHHI/ICTEPCTQO HAVYKU U BLICHIEFQ OBPA3OB/§HI/IH POCCI/II?'ICISOI\/'I OENEPAILINU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 19
mucturinHa: «Dusukay (1 u3 3)

1. PensaTUBUCTCKUE BBIPAKEHUS JII UMIYJIbCAa U KUHETHYECKOW SHepruu. B3ammocBs3b Macchl U

SHEPIHUH.
2. N3otepmuueckuii, n300apHbIi M H30XOPHBINA MPOIIECCHI.
3. Msia maccoit m = 0,2 Kr noj IeHCTBHEM yiapa MpruodpeTaeT cKopocTs L = 15 M/c. JInUTenbHOCTD

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

3aBenywomuii kadeapoii Ycnaxues P.T.

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

DK3AMEHALIMOHHBIA BUJIET Ne 20
nucuuruinHa: «Puszukay (1 u3 3)

1. VpaBHeHHe AUHAMHKU BpalaTCIbHOTIO ABHXXCHUA TBCPAOIO TCJIa OTHOCUTCIILHO HCHO,Z[BPI)KHOﬁ

OCH.

2. AnnabaTHBIii mporecc.
3. Pakera maccoii m = 1 T MOJHUMAETCA C MOBEPXHOCTH 3E€MJIM BEPTUKAIBHO BBEPX C YCKOPEHUEM a

= 2g. CxopocTh cTpyH ra3oB u3 comia v = 1200 m/c. Haiftu pacxon Qm roprouero B elMHUILY BpeMe-

HH.

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 TEXHUYECKN YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIIMKOBA

DK3AMEHALIMOHHBIA BUJIET Ne 21
nucuuruinHa: «Puszukay (1 u3 3)

1. MoMeHT uHepIuu.
2. Yucno creneneid cBOOOIbI. 3aKOH paBHOPACTIPEICTCHUS SHEPTHH 110 CTENIEHSIM CBOOOIBI.
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3. OmpenenuTb MMOYNBC CUCTEMBI M3 2-X TeN, IBIKYIIMXCS BO B3aMMHO IIE€PIIECHANKYISIPHBIX
HAIMpaBJICHUAX CO CKOPOCTAMHU L1 = 3 M/C ¥ L2 = 4 M/C; Macchl Tel m; = my = 1 KT.

3aBexyrommii kagenpoi 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

DK3AMEHAIIMOHHBIN BUJET Ne 22
mucturinHa: «dusukay (1 u3 3)

1. Teopema llTeitnepa.
2. KonuuecTBo TemnoThl. TernaoeMKoCTb.
3. Camounet onuceiBaet netio Hecreposa paguycom R = 200 M. Bo ckonbko pa3 cuna F, ¢ kotopoit

JICTYUK JaBUT HAa CUIACHUC B HI/I)KHef/’I TOYKCE, GOHLIJ_IG TAXKCCTHU P JICTYHUKa, €CIIN CKOpOCTB caMoOJICTa v
=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'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akagemuka M. 1. MUUIHOHIIIMKOBA

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

1. Kunetnueckas 3HEprus BpallaroIIerocs Tena.

2. IlepBoe HayaI0 TEPMOJIMHAMUKH.
3. Teno GpomieHo co cKOpocThio Lo = 10 M/c mox yriaom o = 30° k ropuszonTy. Haiitu paguyc kpu-

BU3HBI yepe3 t =1 c.

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 24
nucuuruinHa: «Puszukay (1 u3 3)

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

2. Pabora uaeasbHOTO ra3a B pa3IMUHbIX MMPOIECCaX.
3. OnpenenuTh MOJHOE YCKOPEHHE B MOMEHT t = 1 ¢ TOUKM, HaXO/AsIIeicss Ha 000/ Koyeca, paanyc

KoTOporo paseH R = 0,5 M. YpaBHeHue BpameHus Kojeca nMmeeT BUI ¢ = At + Bt, rae A = 2 pan/c,
B =0,5 pan/c’.

3aBenyromuii kageapoi 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
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DK3AMEHALIMOHHBIN BUJET Ne 25
mucturinHa: «Dusukay (1 u3 3)

1. enTtpobesxHas cuia.
2. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUHN UACABHBIX I'a30B.

3. Ilo mpsmonuueitHoMy mocce ACD exer mammHa, KOTOPO HEOOXOAMMO 3a KpaTdaiiiee Bpems
noOpathesl U3 MyHKTa A B MyHKT B, pacnonoxenHslit B moje Ha pacctosnuu 1 = 500 M ot goporu
(puc. a). M3BecTHO, YTO CKOPOCTH MAalIMHBI IO MO0 B N = 2 pa3a MEHbIIE CKOPOCTH MAaUIUHBI MO
mocce. Ha kakoM paccrosiHuu s ot Touku D crienyer cBepHyTh ¢ mocce? [IpoananusupoBarh poiib
paccrosiHus L Mexxny nmyHktamu A u D, nexxanmumu Ha mocce.

a) b)
A C D A D
¢ s - 3
e B e B
3aBenywomuii kadeapoii 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. MUIHOHIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 26
mucturinHa: «dusukay (1 u3 3)

1. Cuna Kopuonuca.
2. N3oTepMuyeckuii, n300apHbIi U H30XOPHBIH Mpolecchl. AaradaTHbIH Mmporecc.

3. 3a 3,5 yaca BO3ayLIHBIM mIap CHeCso Ha S; = 21,5 KM K ceBepy, 3aTeM Ha S2 = 9,7 KM K BOCTOKY,
IpUYEeM BBICOTA €T0 MoabeMa yBenuumiachk Ha h = 2,88 km. Halitu: 1) BennuuHy BEKTOpa €ro cpel-

HEel CKOPOCTH | 2) yrojl 3 BEKTOpa CPeTHEH CKOPOCTH C TOPU3OHTAIBHOM MJIOCKOCTBIO.

3aBsenyromuii kageapoi Ycnaxues 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
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIA BUJIET Ne 27
nucuuruinHa: «Puszukay (1 u3 3)

1. DnemeHTsl MEXaHUKH ynpyrux Tei. 3akoH Ilackans. 3akoH Apxumena.

2. IlepBoe HayaI0 TEPMOJIMHAMUKH.
3. JIBWKeHHe TOUYKH IO TIPSAMO 3aaH0 ypaBHeHHeM X = 2t — 0,5t°. OHpeaenuTh CPeIHION0 IyTEBYIO

CKOPOCTb U¢p TOUKH B MHTEPBaJIe BpeMeHH oT t1 =1 ¢ 1o t2 =3 c.

3aBenyromuii kageapoi Ycnaxues P.T.

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

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

1. YpaBHEeHHE 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 XK€ YCKOPEHHEM.

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 TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIMKOBA

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

1. YpaBuenue bepnymnu.
2. Kpyrossie npoueccel 1 KITJ[ rernossix mamms. [{ukin Kapho.
3. Uemy paBHa KMHETHUYECKas SHeprusi W MOJIEKyJ ABYXaTOMHOTO ra3a, 3aKJII0Y€HHOr0 B COCYl 00b-

eMoM V = 2 J1 1 HaXOJIAIIerocs rnoj gaBjieHuem p = 1,5 -10° IMa.

3aBenywomuii kadeapoii Ycnaxues P.T.
MUWHUCTEPCTBO HAVKM U BBICIIET'O OBPA30OBAHIS POCCUNCKOI ®EJEPALINN
I'PO3HEHCKUN IT'OCYIAPCTBEHHBIN HEDOTSIHON TEXHUYECKUI YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHAIIMOHHBIN BUJET Ne 30
mucturinHa: «dusukay (1 u3 3)

1. JIBmkeHHE Tea B Cpejie C COMPOTUBICHUEM: YPAaBHEHHsI JBIKEHUS, unciio PeitHombaca, koaddu-

OUCHT COIIPOTUBJICHHA.
2. Bropoe Havyaio TepMOJUHAMUKHU. DHTPOIHUS U €€ CTATUCTHYECKUM CMBICII.
3. B cocyne oosemom V = 0,01 m> npu Temneparype T = 280 K comepskutcsi cMech ra3oB — a3oTa

Maccoid m; = 7 r 1 Bogopoja Maccot my = 1 r. OnpenenuTh 1aBlIeHUE CMECH Ta30B.

3aBsenyromuii 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
nMeHu akagaemuka M. 1. MUUTHOHIIIMKOBA

3AUYETHBIN BUJET Ne 1
nucuuruinHa: «duszukay (2 u3 3)

1. DnemeHTapHbIi 35eKTpUUecKui 3apsaf. 3akoH KysoHa. 3aKOH COXpaHEHHUsI ANEKTPUYECKOTO 3apsi-

Ja.
2. ConpoTHBIIEHUE U MPOBOAUMOCTh. 3aKoH OMa JJIs1 OTHOPOIHOTO yJyacTKa JIMHEeHHo# nenu. Aud-

dbepennuansHas popma 3akona Oma.
3. 3apgaua. KBagpaTHast npoBOJIOYHAsI paMKa PACIIONOkKEHA B OJHON INIOCKOCTU C JAJIMHHBIM NPSAMbBIM

IIPOBOJIOM TaK, YTO JIBE€ €€ CTOPOHBI MapayljiesibHbI poBoay. [1o paMke u mpoBOAY TEKYT OJUHAKO-
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Beie Toku [ =1 kA. Onpenenurs cuny F', neiicTByrontyio Ha paMKy, eciu GIusKaiiias K OpOBOILY
CTOpPOHA PaMKHU HaXOAWTCS HA PACCTOSHUU, PABHOM €€ JUIMHE.

3aBenyromuii kageapoit VYcenaxues P.T.

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

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

1. IToTox BekTOpa HANPSIKEHHOCTH AJieKTpuueckoro nojsa. Teopema Octporpanckoro-I'aycca s
HaNPSDKEHHOCTH AJIEKTPUYECKOro nosist B BakyyMme. [Ipumenenus teopemsl Octporpaackoro-I'aycca
K pacueTy MoJiel 3apsKeHHbIX Tel.

2. TenmoBoe neiicTBue Toka. PaboTa 1 MOITHOCTB 35eKTpuueckoro Toka. uddepennmansaas Gopma

3akoHa [[xoynsa-JleHua.
3. 3amava. 3apsokeHHAsl 4acTHIA, 00J1aqaromas CKOPOCThIO V = 2-10° M/c, BiI€TENa B OAHOPOIHOE
1oJie ¢ UHAYKIUEH B =052 Tn. Haiitu otHOIIEHMHE O/ m 3apsaa 4acTUIIbl K €€ Macce, €CIU YacCTU-

1a onmcaia Iyry okpyxkHocTd paguycoM R=4 cm. ITo 5TOMy OTHOIIEHHIO ONPEAETHTh, KaKas 3TO

YacTULA.
3aBenyomuii kadenpoii Ycnaxues P.T.

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

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

3. 3amaua. IIpoBonounoe kombio paguycoMm » =10 cm nexur Ha crone. Kakoe KomMuecTBo »yiek-
TpudecTBa () MPOTEUET IO KOJbILY, €CJM €ro MOBEPHYTh C OJHOU CTOPOHBI Ha Apyryto. ConpoTus-

nenne kombiia R=1 Owm. BeprukanbHas cocTapisiomas MHAYKIMM B MarHMTHOTO MO 3eMiu

paaa SOMkT.

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 TEXHUYECKN YHUBEPCUTET
nMeHHu akagemuka M. 1. MUIHOHIIIMKOBA

3AYETHBIN BUIET Ne 4
nuciuruinHa: «Puszukay (2 u3 3)

1. Dnexrpuueckoe noje B BemecTse. Juanekrpuku. HanpspkeHHOCTD 37€KTPUYECKOTO MO B BEIE-
cTBe. [lunnekrpudeckas IpOHULAEMOCTD CPEIBL.
2.YpaBHeHnue Oeryuieit BonHbl. @a30Bas CKOPOCTb.
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3. 3agaua. Burok, no koropomy Teuer Tok [ =20 A, cB0G0AHO ycTaHOBUIICS B OJHOPOIHOM Mar-
autHOM 11071 ¢ maayknueir B=0016 Tn. Juamerp Butka d =10 cm. Onpenennts pabory A , xo-
TOPYIO HY)XHO COBEPIIUTH, YTOOBI TIOBEPHYTh BUTOK HA YrOoJd ¢ = 77 / 2 OTHOCHTEIBHO OCH, COBIIA-
naronier ¢ quamerpom. To xke, eciu yron @ =27,

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTVBO HAVYKU U BbICH.[E\lj O OBPA3OBLAHI/I}I POCCI/II7I(2KOI71 OEIEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKUW YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

3AUYETHbIN BUJIET Ne 5
mucturinHa: «dusukay (2 u3 3)

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

ye,Z[I/IHCHHOFO HpOBO,Z[HI/IKa.
2. MaruutHoe mosie ABWXKylerocs 3apsga. 3akoH buo-Capapa-Jlamaca. Beluncienne MHIyKIIUU

MPSIMOJIMHEHOTO MPOBOAHUKA C TOKOM.
3. 3agaua. Tonkoe nomykonbio paguycom R =10 cm Hecer paBHOMepHO pacnpeneneHHEI 3apsy ¢
JMHEWHOU TUIOTHOCThI0 7 =1 MKKi/M. B meHTpe KpHBH3HBI MOIYKOJIbIIAa HaXoauTes 3apsan Q = 20

uKu. Onpenenuts cuny F B3auMozeiicTBIS TOYEUHOTO 3aps/ia M 3apPSKEHHOTO MONYKOJbIIA.

3asenyromuii kageapoi Ycenaxues P.T.

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

3AYETHBIN BUJET Ne 6
mucturinHa: «dusukay (2 u3 3)
1. Konnencaropsl 1 ux coequHenus. EMKOCTb cucTeMbl IPOBOJHUKOB Ha MMPUMEpaX MIOCKOI0, 11-
JUHAPUIECKOTO U c(heprUuecKoro KOHAEHCATOPOB.
2. Dddexr Xomna. 3akon Amrmepa.
3. 3amava. IIpsimMoil MeTaITUYECKUN CTEP)KEHb TUAMETPOM d=5 cvm n wmnoit [ =4 wm Hecer pas-
HOMEPHO paclpeereHHbI 1o ero noepxHoctu 3apsan Q = 500 K. OnpenennTs HanpsiKEHHOCTb

E IoJi1 B TOYKC, H&XO,Z[SIH.[QﬁCH IMPOTHUB CCPCAUHBI CTCPXKHA HAa PACCTOSIHHUN a :1 CM OT €ro I1o-

BEPXHOCTH.

3aBexyrommii kagenpoi Ycenaxues P.T.

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

3AYETHBIN BUJET Ne 7
mucturinHa: «dusukay (2 u3 3)
1. MarautHas uaaykuud. Cuna Jlopenua. J{pukenue 3apsiia B OJHOPOJAHOM MarHUTHOM IIOJIE.
YckopuTenu 3apsKEHHBIX YacTHII.
2. BuxpeBoe anekrpuueckoe noje. Tok cmemienus. Y paBHeHus Makceia.
3. 3agaga. /IBe GecKOHEUHBIE MapauieIbHbIE INIOCKOCTH Haxonaarcs Ha paccrosanu d =05 cm apyr
oT apyra. Ha miockocTsx paBHOMEPHO pacHpeAesieHbl 3aps/ibl ¢ MOBEPXHOCTHBIMHU IIOTHOCTAMHU
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o, =02 MkKi/mM® u o, = —03 MxKn/m*. Onpenenuts pasHocts noteHnuanos U Mexy Mmiocko-

CTSAMH.

3asenyromuii kageapoi Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OENEPALINU
I'POBHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

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

1. ITorok BekTOpa MarHuTHOM MHAYKUMH. Teopema Octporpaackoro-I'aycca st MAarHUTHOTO MOJIA.
Pabora no nepeMenieHnio NpoBOHIKA C TOKOM M KOHTYPa B MarHUTHOM II0JIE.

2. CBOOOIHBIE TAPMOHUYECKHE KOJICOaHUs B KOJICOATEIIbHOM KOHTYpE.

3. 3agaua. DJIC Garapeu akkymyisitopoB E = 12 B, cuna Toka / KOPOTKOTO 3aMbIKaHHs paBHa J A.
Kakyto HanOOIbIIyl0 MOIIHOCTE P, ~ MOKHO IOJIYYHTh BO BHEIIHEW LENH, COEAUHEHHOW C TaKoh

Oarapeeii?

3asenyromuii kageapoi Ycenaxues P.T.

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

3AUYETHBIN BUJET Ne 9
mucturinHa: «dusukay (2 u3 3)
1. Dnexrpoasrxymas cuna uHAYKUuU. 3akoH Papanes. [Ipasuno Jlenna. 31C nHAyKINY KaK cliea-

CTBHE 3aKOHA COXPAHECHUS SHEPTUH.
2. luddepennmanbHoe ypaBHEHHE CBOOOIHBIX 3aTyXaloOMUX KojleOaHuil (MEXaHUYECKHX U 3JIEKTPO-

MarHUTHBIX) M €r0 pelIeHue.
3. 3agaua. K ucrounuky toka ¢ DJIC E = 1.5 B npucoemunmnu karymky conporusieanem R =01
Om. AMnepMeTp nmokasall CHly TOKa, paBHyro [, = 0.5 A. Korza x HCTOYHHMKY TOKa IIPHUCOEIMHHUIN

TIIOCJIEIOBATENBHO €le OJJMH MCTOYHUK TOKa ¢ Takoi ke DJIC, To cuila Toka [/, B TOW K€ KaTylIKe
okasanach paBroit 04 A. Onpenenutb BHYTPEHHHE CONPOTHBICHUS #H r, MEPBOTO H BTOPOTO HC-

TOYHUKOB TOKA.
3aBexyrommii kagenpoi Ycenaxues P.T.

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

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

1. KoHTyp ¢ TOKOM B MArHUTHOM TIOJI€.

2. Ilpumenenus teopeMsl OcTporpaackoro-I'aycca k pacuery nosen 3apsyKeHHbIX TEII.

3. 3agaya. Mexay mIacTHHaAMM IJIOCKOTO KOHJIEHCATOPa HAaXOJIWUTCS IUIOTHO MPUIIETAOIIAsl K HUM
crexnsaHHas mwiactuHKa (€ =10.0). KonneHcaTop 3apsikeH 10 pa3sHOCTH MOTEeHIHanos U, =100 B.

KakoBa Oyner pasHOCTb MOTEHLMANIOB U, , €CIM BBITAIIUTh CTEKISIHHYIO IIJJACTHHKY U3 KOHJEHCATO-

pa?

3aBenyromuii kageapoi Ycnaxues P.T.
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MHHI/ICTEPCTQO HAVYKU U BBICHIEFQ OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEJEPAILINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akagaemuka M. J[. MuumoHmmkoBa

3AYETHBIN BUJIET Ne 11
mucturinHa: «dusukay (2 u3 3)
1. SIBnenne camonHaykuuu. MHAYKTUBHOCTh. THAYKTHBHOCTB COJIEHOUAA.
2. CnoxxeHre rapMOHWYECKHX KOJIeOaHUI OJTHOTO HAIIPaBJICHUS U OJIMHAKOBOM 4acTOThI. bueHwus.
3. 3agaya. OnpenenuTh NOTEHIUANI ¢ , 10 KOTOPOTIO MOKHO 3apsiAuTh YEAUHEHHBIN METATUTMYECKUI

wap paguycom R =10 cm, ecnn Hanpsokennocts £ 1mosis, mpu KOTOPO# IPOUCXOAUT IPoOOii BO3-
nyxa, paBHa 3 MB/M. Halitu Takke MakCUMaabHYIO TOBEPXHOCTHYIO INIOTHOCTh O 3JIEKTPHUECKUX
3apsAI0B TIEpe1 MPodoeM.

3asenyromuii kageapoi Ycnaxues P.T.

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

3AYETHBIN BUJET Ne 12
mucturinHa: «dusukay (2 u3 3)

1. Toxu 3amblkaHus U pa3Mbikanus. [loctosiHHas Bpemenu RL-nienouku. DHepruss MarHuTHOTO IOJIA.
2. Ilone numons, 3NEeKTPUYECKUNA TUTOIbHBIA MOMEHT. [lonsipu3amnust quaneKTpuKoB, €€ pa3iudHbIe
THUIIBI.

3. 3agauva. [IpocTpaHCTBO MEXIY TUIACTUHAMM IUIOCKOTO KOHJEHCATOpA 3aMOJHEHO JUAJIEKTPUKOM
(bapdop, £=16.5), o6bem V' kotoporo pasen 100 cm’. TloBepxHOCTHAs IUIOTHOCTH 3apsna O Ha
NJIacTHHAX KOHjeHcaTopa paBHa 885 HKn/M’. Berumcauts paboty A, KOTOPYIO HEOOXOIMMO CO-
BEPLIUTH JUISI TOTO, YTOOBI YIATUTh AUIIEKTPUK U3 KOHIeHcaTopa. TpeHneM AU3JIEeKTpUKa O MIacTH-
HBI KOHICHCaTOpa MpeHeOpeyb.

3aBexyrommuii 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 akaaemuka M. 1. MUUIHOHIIIMKOBA

3AUETHBIM BUJIET Ne 13
nucuuruinHa: «duszukay (2 u3 3)

1. CTropoHHUE CUJIIBI B LIENIN AJIEKTPUUECKOTO TOKA. DJIEKTPOABHIKYILAs CHUIIA.

2. luddepennmanbHoe ypaBHCHHE BBIHYKICHHBIX KOJICOaHMHA (MEXaHMYECKHX M DJICKTPOMAarHUT-
HBIX) U €r0 pemieHue. AMIUIUTYIa U (pa3a BEIHYKACHHBIX KoJeOaHui (MEXaHHYECKUX U AJIEKTpOMar-
HUTHBIX).

3. 3anaua. [1o 1ByM G€CKOHEYHO JUIMHHBIM IMIPSIMBIM MapajuIeNIbHBIM IIPOBOJAM TEKYT TOKH [, = 20 A
u I, =30 A B orHOM HanpasieHuu. Paccrosune d Mexay nposogamu passo 10 cm. Berumciurs

MardMTHYIO MHAYKIUIO B B TOYKe, yaaleHHON 0T 060UX IIPOBOJOB Ha OJJMHAKOBOE PACCTOSHHE
r=10 cm.

3aBenywmuii kadeapoii Ycnaxues P.T.
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MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akaaemuka M. 1. MUUIHOHIIIMKOBA

3AUYETHBIN BUJIET Ne 14
1. MarHuTHOe 1oJsie Ha OCH KpyroBoro Toka. MarHuTHOE 110JI€ COJICHONA.
2. BuxpeBoe anekTpudeckoe nojie. Tok cMmenenus. Y paBHeHuss Makcsesa.
3. 3amava. TOHKUI IMHHBIN CTEPKEHb HECET PABHOMEPHO PACIIPENEICHHBIN IO JUIMHE 3apsi C JIH-

HeliHol mnoTHocThI0 7 = 10 MxKn/M. B6mu3u cpenneii uactu crepxas Ha paccrosaun ¥ = 20 cm
Haxoautcs ToueuHbi 3apsan Q = 10 uaKn. Onpenenuts cuny F, JEUCTBYIOLIYIO Ha 3apsil.

3aBenyromuii kadeapoit VYcnaxues P.T.

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

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

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

TOYEYHOTO 3apsAnaa. [IpuHIuI cyneprno3unuu mnoseu.
2. [Torenuuain. Pa3HOCTh MOTEHIMATIOB U HANPSHKEHUE.
3. 3anaua. [1o nByM OECKOHEUHO ATMHHBIM MPSAMBIM NapajuleIbHBIM IPOBOAAM TEKYT TOKU [, =50 A

u [, =100 A B IpOTUBOIOJIOKHBIX HallpaBlleHUAX. PaccrosHue d wmexny npoBomamu paBHO 20 CM.

BLIYMCINT, MArHUTHYIO MHAYKIHIO B B TOuke, yJaleHHOH OT 0OOMX IPOBOAOB HA PACCTOSHME
v, =25 CM OT IIEPBOro NMpoBoza ¥ Ha r, = 40 CM OT BTOPOI0 IIPOBOJIA.

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTIEO HAVYKU U BI)ICHIEFQ OBPA3OB/§HI/IH POCCI/II71CI§OI71 OEEPAILINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIMKOBA

3AUETHBIN BUJIET Ne 16
nucuuruinHa: «Puszukay (2 u3 3)

1. IToTok BeKTOpa HaNpsHKEHHOCTH 3JeKTpuueckoro noist. Teopema Octporpaackoro-I'aycca mis

HaNpsKEHHOCTHU 3JICKTPUYECKOT0 MOJIsI B BaKyyMe.
2. 3axoH OMa [ HEOJTHOPOAHOIO Y4acTKa LENH U JUIsl 3aMKHYTOH IIETIH.

3. 3amaya. DJEKTPOH B OJHOPOAHOM MarHuTHoM none ¢ mHaykimeit B=01 Tn asmwxerca mno
okpyxHocTH. Haiith cuiy [ 5KBMBaJe€HTHOro KpyroBOoro TOKa, CO3/aBAEMOTO JBUKEHHEM DJIEKTPO-

Ha.

3aBenywomuii kadeapoii Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 17
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mucturinHa: «dusukay (2 u3 3)

1. DHeprus 3apsaa B 3JEKTpOCTaTHYECKOM MoJie. [loTeHmman mos.
2. 3KBI/IHOT€HI_II/IaHLHI>Ie IMMOBCPXHOCTH. CBs3b BCKTOPA HANIPSAKCHHOCTHU U NOTCHIIMAJIA TTOJIA.
3. DHeprus 3JIeKTPOMarHuTHHIX BOJH. Mmynbe aekTpoMarHuTHOro nosis 3. 3agada. [IpoBosiouHbIi

BUTOK pagmycom ¥ =4 cm, umetommii conporusienne R=001 Owm, naxoautcs B omgHOpOIHOM
marautHoM none ¢ uaaykimeir B=004 Tn. ITnockocTs pamMku cocTaBiser yron o = 30° ¢ IMHMS-
MU MHIyKIuH 1o, Kakoe KoIuuecTBo aeKkTpuyectsa () MpoTeder Mo BUTKY, €M MATHUTHOE MO-

JIe UCYE3HET?

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. MUUIHOHIIIMKOBA

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

1. DnexkTpuueckoe nosie B BeuecTse. JuanekTpuku. HanpskeHHOCTh 3JIEKTPUUECKOIO OISl B BEIIE-

cTBe. J{ManekTpudeckass MPOHUIAEMOCTh CPEJIbL.
2. DNeKTpUYECKUM TOK. 3aKOH COXPAaHEHHUs IEKTpUdecKoro 3apsaaa. Cuia Toka, BEKTOp INIOTHOCTU

TOKA.
3. 3agayva. [Ipsmoii mpoBOI JITMHON [ =10 cm momeren B OJIHOPOJTHOM MAarHUTHOM T0JI€ C HHIYK-

nueit B=1 Tu. Kourwl ero 3aMKHYTBI THOKHUM MPOBOJIOM, HAXOIAMUMCS BHE 10J1s1. COMPOTHUBIICHHE
R Bceii nenm paBHO 0.4 OM. Kakast MOITHOCTB P noTpeOyeTCs I TOTO, YTOOBI IBUTATh MMPOBO/T

TepHeHAUKY/IAPHO TMHUAM HHAYKIUK €O ckopocThio V =20 m/c?

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 akaaemuka M. 1. MUUIHOHIIIMKOBA

3AUETHBIM BUJIET Ne 19
nucuuruinHa: «Puszukay (2 u3 3)

1. IIpoBoiHMKH B 3yeKTpudeckoM moJie. Pacnipenenenue 3aps10B B IPOBOJHUKAX. DIEKTPOEMKOCTh

YEIMHEHHOTO TIPOBOIHUKA (Cephl).
2. Dddexr Xomna. 3akon Amrmepa.
3. 3amaua. ITo Tonkomy kombiy paguycom R=10 cm paBHOMepHO pacnpesesneH 3aps ¢ TuHEHHOI

mwioTHocThi0 7 = 1 HKi/M. B nentpe xonbua Haxoaures 3apsan O = 04 MxKo. Onpenenuts cuny F
pacTATUBAIOIIYIO KOJIBIIO0. B3anMoseiicTBIEeM 3apsAa0B KOJIbLA IPEHEOpEUb.

3asenyromuii kageapoi Ycnaxues P.T.

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

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

1. Konnencaropsl 1 ux coequHeHus. EMKOCTh cucTeMbl IPOBOTHUKOB HA MMPUMEPaXx IMIOCKOTO, I1-

JMHJIPUYECKOTO U c(hepuyecKoro KOHIEHCATOPOB.
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2. BuxpeBoit xapakTep MarHuTHOTO 1oJsi. CBSA3b JEKTPUIECKOTO M MarHUTHOTO TOJIeH, Tpeodpa3o-
BaHUs HopeHua AJIA BJICKTPOMArHuTHOTO ITOJIA.

3. 3amaua. ToHkoe KoJblO paguycom R=8 cM HeceT 3apsj, paBHOMEPHO pacrpesieseHHbIH ¢ JIH-
HeliHoli muotHocThi0 7 =10 HKn/M. KakoBa HampsskeHHOCTh £ 3IEKTpHYECKOro Mois B TOYKE,
PaBHOYIANIEHHOM OT BCeX TOueK Kolblia Ha paccrosuue ¥ =10 cm?

3aBenyomuii kadenpoii Ycnaxues P.T.

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

3AUYETHBIN BUJIET Ne 21
mucturinHa: «dusukay (2 u3 3)

1. DnemeHTapHbIN AeKTpUdecKuid 3apsa. 3akoH KynoHa. 3akOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsi-

na.
2. MarnuTHast MHIyKIus B BemecTse. J{na-, mapa- u peppomaraeTnku. BekTop HaMarHnauBaHus.

MarnuTtHas NIpOHULAEMOCTb. SIBIIeHUE rUCTEpe3uca.

3. 3agaua. Jlpe kpyruble napamiensHbie mwiactunbl paguycom R=10 cm naxoxparca na manom (o
CPaBHEHMIO C PaJMyCOM) PAacCTOSHUM ApYr OT Apyra. [ImacTuHam cooOIMIN OJUHAKOBBIE 110 MOJY-
JI10, HO IIPOTHUBOIIOJIOXKHBIE 110 3HaKY 3apsnsl |Q,|=|0,|= Q. Onpenenurs 510t 3apan ( , €CIM IuIa-
CTUHBI TIpUTATHBaIOTCA ¢ cuioii /=2 MH. Cuurats, uTo 3apsabl pacHpeeNnsioTcs Mo IIACTHHAM
PaBHOMEPHO.

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
nMeHHu akagemuka M. 1. MUUIHOHIIIMKOBA

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

1. BEKTOp 2/IEKTpUUYECKOT0 CMELIEHUS. DJIEKTPOCTaTUKA AUAIEKTPUKOB. Teopema OcTporpaackoro-
["aycca mu1st BEKTOpa 3JIEKTPUYECKOTO CMEIICHHUS.

2. MarautHasa nnaykuus. Cuna Jlopenua. J[BukeHue 3apsiia B OAHOPOJHOM MarHUTHOM TOJIE.
Yckopurenu 3apsKEHHBIX YaCTHLL

3. 3apauva. /IBe rpymnmsl U3 TpeX MOCIEN0BATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEIMHEHBI Napajlieib-
Ho. DJIC kaxzoro snementa papua £ = 1.2 B, BuyTtpennee conporusinenue * =02 Om. [Tonyuennas

Garapes 3aMKHYyTa Ha BHemHee conporusieane R =15 Om. Haiitu cuny Toxa I Bo BHemmHeit memmy.
3asenyrommuii kageapoi Ycenaxues 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 akagaemuka M. 1. MUUIHOHIIIMKOBA

3AUETHBIM BUJIET Ne 23
nucuuruinHa: «Puszukay (2 u3 3)

1. DnexrpomarautHas nuHAYKIMs. 3akoH Papanes u npaswuio Jlenna. 9/C nHIYKIMM KaK CIEICTBUE

3aKOHA COXPAHEHHUS YHEPrUH.
2. Ilone qumnosns, 3NeKTPUYECKUA AUMOJIbHBI MOMEHT. [lonspu3anus 1naIeKTpUKoB, €€ Pa3IndHbIe

THIIBL
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3. 3agava. Cuia ToKa B IPOBOJHHMKE PAaBHOMEPHO yBEIUYUBAETCs OT [/, = 0 JO HEKOTOPOrO MakKCH-
MaJIbHOTO 3HaueHHs B TeueHue BpemeHu 7 =10 c. 3a 370 BpeMsi B MPOBOIHHUKE BBIJCIHIOCH KOJIHU-
yecTBO TemnoTel Q =1 kJlx. Onpenenuts cKOpocTh HapacTaHUs TOKA B NMPOBOAHMKE, €CIU COIpPO-

tusnenne R ero pasuo 3 Owm.
3aBenywomuii kadeapoii Ycnaxues P.T.

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

BAUYETHBIN BUJIET Ne 24

mucturinHa: «dusukay (2 u3 3)
1. [ToTok BekTOpa HANPSKEHHOCTH 3JIeKTpruyeckoro nois. Teopema Octporpaackoro-I'aycca ans
HANPSHKEHHOCTH AJIEKTPUYECKOTO OISl B BaKyyMe.
2. TuddepeHnmansHoe YpaBHEHHE HIEKTPOMArHUTHOUW BOJTHBEI.
3. 3agaya. DJIEKTPOH BJETEN B MPOCTPAHCTBO MEXAY IJIACTUHAMU IIJIOCKOTO KOHJEHCATOpa CO CKO-
pocteio V =10 Mwm/c, HanpaBnenHoii napannensHo miacTuHaM. Ha kakoe paccTosiHEE NPUOTH3UTCS
AJIEKTPOH K MOJIOKUTEIBHO 3apsKEHHOM MJIaCTUHE 332 BPeMsl JBUXKEHUS BHYTPU KOHAEHcaTopa (IoJie
CUMTATh OJHOPOHBIM), ECIH paccTosiHue d MekKITy TIACTHHAMH PaBHO 16 MM, Pa3HOCTh MOTEHIH-

anoB U=30 B u ymna [ nnactus pasHa 6 cm?

3asenyromuii kageapoi Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POBHEHCKUNU I'OCYAAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMmerHn akagaemuka M. J[. MuumoHmmkoBa

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

1. ITpumepsl pacyeTa MOTEHIUAIOB U1 HEKOTOPBIX 3apsKCHHBIX TEl.
2. SIBnenne camouHAyKIMKU. UHAYKTUBHOCTE. THIYKTHBHOCTD COJIEHOMAA.

3. 3agaua. ToHkuii crepsenb cornyT B konbno paguycom R=10 cm. On 3apsken ¢ nuneiinoit
miotHocThio 7 = 300 HKn/m. Kakyio pa6otry A Hamo coBepluTh, 4ToObl MepeHecty 3apsa Q =5
HKJI U3 [IeHTpa KOJbIIa B TOUKY, PACMOJIOKEHHYIO Ha ocH Konbla Ha pacctosuuu [ =20 cM ot nen-
Tpa ero?

3aBenywomuii kadeapoii Ycnaxues P.T.

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

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

1. TTonsitue nmosa. HanpspkeHHOCTD 3JIEKTpUYECKOro moJist. HanmpsiskeHHOCTh 3JIEKTPUYECKOro OIS

TOYEYHOTO 3apsAna. [IpyHIuI cyneprno3unuu mnoseu.
2. Toku 3ambIkanus U pa3mbikanus. [loctosiHHas BpemeHn RL-1ienouku. DHepruss MarHuTHOTO TOJISL.

3. 3agaua. Daexrpoemkocts C mmockoro konjaeHcatopa pasHa 111 nd. duonektpux - dapdop (
£ =6.5). Konaencatop 3apsiuii 10 pa3HOCTH MOTEHIMATIOB U=600 B u oTKJIF0YMIM OT HCTOYHH-
Ka Hanpsokenus. Kakyio pa6ory A HyXHO COBEpIIMTb, YTOOBI BHIHYTh JUANEKTPUK M3 KOHIEHCATO-
pa? Tpenue npeHedpeKUMO MaJIo.
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3aBenywomuii kadeapoii Ycnaxues P.T.

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

3AUETHBIN BUJIET Ne 27
nucuuruinHa: «Puszukay (2 u3 3)
1. ConpoTuBjeHHE U MPOBOAUMOCTD. 3akoH OMa Jj1s1 OTHOPOTHOTO ydacTKa JMHEeWHOH 1ienu. Jud-

¢depennmansHas Gpopma 3akona Oma.
2. BuxpeBoit xapakTep MarHuTHOTO 1oJsi. CBSA3b JIEKTPUIECKOTO M MarHUTHOTO TOJIeH, Tpeodpa3o-

BaHus JIOpeHIa IS 31EKTPOMArHUTHOTO HOJIS.
3. 3amauya. ITo ToHKOMY IPOBOJY, H30THYTOMY B BHjle HPAMOYTrojibHMKa, TeueT Tok 1 =60 A. Tmu-
HBI cTopoH npamoyronsauka paBHel @ =30 cvm nu b =40 cM. OnpenenuTs MarHUTHYIO MHIYKIIHIO

B B TouKe nepeceuenus quaroHaneii.

3aBenyromuii kageapoi 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
nMeHHu akagaemuka M. 1. MUUTHOHIIIMKOBA

3AUETHBIM 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

IPSIMOJIMHEHNHOIO IPOBOJAHHUKA C TOKOM.
3. 3amaua. Toukuit crepsxens mmunoit [ =10 cM paBHOMepHO 3apsken. JIuneiinas miotHOCTH 7 3a-

psna pasna 1 MxKn/m. Ha npojomkenun ocu crepxkHs Ha paccrosaun @ =20 cm ot 6muxkaiimero
€ro KOHIIa HaXOJUTCs TodeuHsli 3apsan O = 100 uKi. Onpenenuts cuny F B3aumoselcTus 3aps-

KCHHOI'O CTCPKHA U TOYCUHOT'O 3apsa.

3aBenyromuii kageapoi Ycenaxues P.T.

3 cemectp

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

DK3AMEHAIIMOHHBIN BUJIET Ne 1
JqucuumnHa: «Pusukay

1. Baetmauit poroaddext u ero 3akorsl. OnbiTel CToneroBa. oToHBI. YpaBHeHHE DHIITEHHA AT

BHemHero Gororddexra.

2. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHUKH.

3. 3agava. Ha MputbHYIO TUICHKY (7=1.3), HAXOIAIIYIOCS B BO3AYyXE, MaJacT HOPMaIbHO ITyYOK OeIo-
ro csera. [Ipu kakoif HAMMEHBIIEH TOJIIUHE dTNIEHKU OTPAaXXEHHBIN CBET ¢ ATMHON BOJHBI A = 0.55

MKM OKa>XX€TCs MaKCUMaJIbHO YCI/IJ'IGHHBIM?

3asenyromuii kageapoi Ycnaxues P.T.
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MI/IHI/ICTEPCT]%O HAYKHU U BBICIIET 9 OBPA3OB/§HI/IH POCCI/II7ICI§OI71 OEJIEPALIN
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akaaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 2
qucuumnHa: «Pusukay

1. SAnepubie cunbl. Me30HBI

2. 3axoH npesnomsieHus. IlonHoe oTpaxenue.
3. 3apaua. Pacctosinue Arz; MEXIy BTOPBIM M MEPBBIM TEMHBIM KOJblIaMu HbI0TOHA B OTpakeHHOM

CBCTC paBHO IMM. OHpe[[CJII/ITB PaCCTOSAHHUC AI"](),9 MCKAY ACCATBIM U JACBATHIM KOJIbIIAMMU.

Ycnaxkuen P.T.

3aBenywomuii kadeapoii

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

DK3AMEHAIIMOHHBIN BUJIET Ne 3
mucrumnHa: «Dusnkay
1. Audpaxuust @paynrodepa Ha OAHOI mienu.

2. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONITUKH.
3. 3anmaua. Kakas mons sHepruu (JOTOHA M3pacXo0BaHa HAa pabOTy BBIPbIBaHHUSA (OTOIIEKTPOHA, €C-

7 KpacHas rpanuna gorospdexra Ay = 307 HM U MakcUMabHas KHHETHYECKas FHEPTHsl Tmax Go-
TO3JIEKTPOHA paBHa 13B?

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
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHALIMOHHBIN BUJIET Ne 4
JqucuumnHa: «Pusukay
1. [Tmockoe 3epkaino. M300pakeHne B MIOCKOM 3epKalie.

2. Mudpaxus @payarodepa Ha 1upakImOHHON pElIeTKeE.
3. 3amaua. Bwrumcauth pamuyc o5 mATOM 30HBI DpeHens A IUIOCKOTO BOJHOBOTO (pOHTA

(4= 0.5 MKM), ecnii TIOCTPOCHHE JENIaeTCs ISl TOUKU HAOIOACHUS, HAXOIAIIEHCS Ha PaCCTOSIHUH b
= IM oT ()pOHTA BOJIHBI.

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 TEXHUYECKUW YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHAIIMOHHBIA BUJIET Ne 5
auciuIUInHa: «Du3nkay
1. Cdepuueckoe 3epkano. Mzobpaxenne B chepuaeckoM 3epKade.

2. YpaBHeHHe DWHIITEIHA 1711 BHEHETo GoTtodddexra.
3. 3apava. Onpenenuts sHEpruto W, uzinyyaemyro 3a BpeMs f = | MUH U3 CMOTPOBOI'O OKOIIKA IJIO-

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

Ycnaxkuesn P.T.

3asenyromuii kageapoi
MUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS POCCUICKOM ®EIEPALIN

T'PO3ZHEHCKUI FOCYI[APCTBEHHI)II71 HE®TSIHON TEXHUYECKUI YHUBEPCUTET
nMmeHn akagaemuka M. J[. MuumoHmmkoBa
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DK3AMEHAIIUOHHBIN BUJIET Ne 6
JqucuumnHa: «Pusukay

1. Teopus aroma Bogopoaa o H. bopy. CnekrpasibHble cepuu aToMa BOJOPO/A.

2. JIunza. I[TocTpoenne n3o0pakeHUs B TUH3AX.

3. 3agaya. Yron bpioctepa O npu majgeHuM cBeTa U3 BO3yXa HAa KPUCTAII KAMEHHOM COJIM paBeH
57°. OnpenenuTh CKOPOCTh CBETa B 3TOM KpHUCTAJLJIE.

3asenyromuii kageapoi Ycenaxues P.T.

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

DK3AMEHALMOHHBIN BUJTET Ne 7
nucuuruHa: «dusuka

1. Uarepdepenuns cBera. MTHTEeHCUBHOCTH CBETOBOM BOJHBI. [IpuHuumn cynepnosunuu. IIpoctpan-
CTBEHHAsI U BPEMEHHAs! KOTEPEHTHOCTh. Y CJIOBUSI MAKCUMYMa U MUHUMYMa MHTEHCUBHOCTH CBETa
pU UHTEPPEPEHITUU BOIH OT ABYX KOTEPEHTHBIX UCTOUYHUKOB..
2. BzaumomeWcTBUST HM3IY4YEHUs C BEHICCTBOM. BBIHYXIEHHOE wu3TydeHHue. BwiBom ¢GopMyisl
M.I1nanka no A.DUHIITEHHY.
3. 3amava. Jludpakmuonnas pemerka coxepxut n = 200 mTpuxoB Ha 1 mMm. Ha pemerky mamaer
HOPMaJIbHO MOHOXpoMaTtudeckuid cBeT (A = 0.6 MkM). MakCUMyM Kakoro HawmOOJBIIEro MOpsaKa

JIaeT 3Ta peuieTka?
3aBsenyromuii kageapoi Ycenaxues P.T.

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

DK3AMEHALIMOHHBIN BUJIET Ne 8
auciuIuinga: «Pusuka

1. Uarepdepennus crerta.
2. Ummynse dotoHa. JlaBnenue ceera. KBaHTOBOE U BOITHOBOE OOBSICHEHUE HABIICHUS CBETA.

3. 3agava. Ha y3kyto 1mienb nmajgaetT HOpMallbHO MOHOXPOMATHYECKUM CBET. YTOI (POTKJIOHEHUS My4-
KOB CBETa, COOTBETCTBYIONIUX BTOPOM CBETJION AU(PAKIIMOHHOHN Tojioce, paBeH 1°. CKONMBKUM JTH-
HaM BOJIH IMaJaromiero CBCTa paBHA IIMPHUHA IJ.[G.III/I?

3aBenywomuii kadeapoii Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVYKU 1 BBICHIET™ 9 OBPA3OB@HI/IH POCCI/II7ICI§OI71 OEEPALIU
I'POSHEHCKUU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmerHn akagaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 9
JUACIUILIMNHA: «Du3nka»
1. UaTepdepeHIus B TOHKUX TUICHKAX.
2. KBaHTOBOE 1 BOITHOBOE OOBSICHEHNE TABJICHUS CBETA.
3. 3amava. OnpenenuTs ATUHY BOJHBI A (POTOHA, UMIYJIBC KOTOPOTO PaBEH MMIIYJIbCY AIIEKTPOHA,
o0magaroiero ckopoctbio v= 10 Mw/c.

3aBenyromuii kageapoi Ycnaxues P.T.

MHHI/ICTEPCTQO HAVYKHU U BBICHIEFP OBPA3OB/§HI/I${ POCCI/II71CI§OI71 OEEPAILINU
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa
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DK3AMEHALIMOHHBIA BUJIET Ne 10
JqucuumnHa: «Pusukay
1. TTosock! 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 pacripocTpaHs-

10TCs B ynipyro# cpene. Jlymmuaa Bomubl A= 70 cM. Haiitu: 1) ckopocTs v pacpocTpaHeHHs BOJH; 2)
MaKCHUMAJIbHYI0 CKOPOCTb (d&/dt)max ABUKEHUS YACTULL CPEABI.

3aBenywomuii kadeapoii Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 11
aucuyiuinHa: «Pusnuka»
1. [Mpunnun I'olirenca-®penens. 3ousl Openens. Judppakuns OpeHens Ha KPyriioM OTBEPCTUH U
JUCKE.

2. D¢ dexTuBHAS Macca SJIEKTPOHOB B KPUCTAILIAX.
3. 3agayva. [Ipu yBenuyeHUH TEPMOAMHAMUYECKON TeMIiepatypbl 1 4EpHOro Tejia B JBa pasa JJIMHA

BOJIHBI A, Ha KOTOPYIO MPUXOJUTCS MAaKCUMYM CHEKTPaJbHON IUIOTHOCTU YHEPreTUUECKOil CBEeTH-
MocTH u(A, T) ymenbmunoch Ha AL = 400 amM. OnpeenuTh HadalbHYI0 U KOHEYHYIO TeMIepaTypsl 1

u 1.
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 TEXHUYECKWNW YHUBEPCUTET
nMeHn akaaemuka M. J[. MuumoHmmkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 12
qucrurnaa: «Dusukan

1. Indpakius Ha KPyriaoM OTBEPCTHH U Ha JUCKE.
2. AtoMHoe sapo. JledekT Macchl U DHEPTHUS CBSI3U sIpa.
3. 3amaua. BosHa pacnpocTpaHsieTcsi B yIpyroii cpeze co ckopoctbio v= 100 M/c. Haumensiee pac-

CTOSTHUEAXMEXTY TOUKaMH cpejibl, (pa3bl KojaeOaHUH KOTOPBIX MPOTUBOMOJOXKHBI, paBHO 1 M. Onpe-
JEJIUTh YacTOTy KojeOaHuH.

Ycnaxues P.T.

3aBenyrommii kageapoi

MI/IHI/ICTEPCT];%O HAYKHU U BbICLLIEli (6] OBPA3OB§HI/IH POCCMﬁCKOﬁ OEEPALIU
I'POSHEHCKHNU I'OCYAAPCTBEHHbBIM HE®TSIHOM TEXHUYECKWW YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3aMeHalMOHHbBIH OmteT Ne 13
qucuumuinHa: «Pusnka
1. PagnoaktuBHOCTD. Alnlb(a-, 6eTa- U , raMMa-u3Iy4eHus saep. 3aKOHbI PaTUOAKTUBHOTO PACIIaa.
2. EcTecTBeHHBIN U NOJISPU30BaHHBIN CBET. BUbI mossipu3aiy.
3. 3agaua. Tonkas ruienka tonumHol 0.41 MKM M3 IPO3payHOro IUIACTUKA C [TOKA3aTEIEM MPEIOM-
JeHus n=1.5 ocBelieHa OeJIbIM CBETOM, NMAJAOIMM HOPMAIbHO K IOBEepXHOCTH. Kakue AmuHbI BOJIH

U3 BUAMMOTO IUara3oHa OyayT yCUIICHBI B OTPaKEHHOM ITy4Ke?

3aBenywomuii kadeapoii 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
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DK3AMEHALIMOHHBIN BUJIET Ne 14
mucrumnHa: «Dusnkay

1. SAnepubie peakuuu. [IpoOreMbl sAEpPHON YIHEPTCTUKH.
2. 3aKkoHBI U3Ty4YeHUs aOCONIOTHO YEepHOTO Tena. PacmpeneneHue >HEPruu B CIEKTPe aOCOIIOTHO

YEPHOTO Tea.
3. 3amava. Korma npubop ans Habmronenus kosier HproToHa morpy3mis B )KUJIKOCTb, THAMETP BOCh-
MOr0 TEMHOI'O KOJbla yMeHbImics ¢ 2.92 cm 1o 2.48 cMm. Uemy paBeH Iokazareib IPEIOMIICHUS
SKUIKOCTH?

3aBenywomuii kadeapoii Ycnaxues P.T.

MUHHUCTEPCTBO HAVKM 1 BBICIIEI'O OBPA30BAHUSI POCCUHCKON ®EAEPALIUU
TPO3HEHCKUI TOCYJAPCTBEHHBIN HE®TSHOW TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M. 1. MUUIHOHIIIMKOBA
DK3AMEHALIMOHHBIN BUJET Ne 15
qucuuruHa: «dusukay

1. Knnaccuueckas anekTpoHHas Teopust nucnepcun. CBsi3b AUCTIEPCUH C MTOTIOLIEHUEM.
2. Yactuiia B OATHOMEPHOU MPSAMOYTOJbHOM MOTEHIIMAIBbHOU siMe. KBaHTOBaHME SHEPIUU U UMITYJIbCA
YaCTULIBI.
3. 3amaua. B omwite KOHra paccrosane dvexay mensimu paHo 0.8 MM. Ha xakom paccrositauu / ot
miesei ciexyer pacroyioKUTh 3KpaH, YyTOObl MIMPUHA b MHTEPPEPEHIIMOHHON MOJOCHl 0Ka3aloCh

paBHOi1 2 Mm?
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
nMeHHu akagaemuka M. 1. MUUIHOHIIIMKOBA

DK3AMEHAIITMOHHBIN BUJIET Ne 16
JqucuumnHa: «Pusukay

1. DHeprus u umIynsc GporoHa. JlaBieHue cera.

2. OneiT tepna u I'epnaxa. CrnuH anexkTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

3. 3agaua. Ha nmyTu cBETOBOI BOJHBI, UAYIIEH B BO3AyXE, IOCTABWIN CTEKISHHYIO IUIACTUHKY TOJI-
muHoi A= 1 mm. Ha ckonbko n3MeHunIach ontudeckas AJIMHA MYTH, €CIIM BOJIHA MaaeT Ha MIaCTUH-

Ky: 1) HOpMmanbHO; 2) o yriiom 6= 30°?7

3aBenywomuii kadeapoii Ycnaxues P.T.

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

DK3AMEHAIITMOHHBIN BUJIET Ne 17
qucuumnHa: «Pusukay

1. Paccesaue cBera. 3akoH byrepa. PaneeBckoe paccesiHue.
2. KoprnyckynsipHO-BOTHOBOM JTyaJIMi3M CBOMCTB BEIIIECTBA U €T0 OMBITHOE 000CHOBaHME. [ nmoTe3a
ne bpoiinsa. OneITel 0 JUQPaKIUU 3JIEKTPOHOB, ATOMHBIX M MOJICKYJISIPHBIX ITy4YKOB.

3. 3agava. Yros aMexIy TUIOCKOCTSIMH MPOITYCKaHHS TOJIsipu3aTopa U aHanmu3atopa paBeH 45°. Bo
CKOJIBKO pa3 YMCHBIIUTCA MHTCHCHUBHOCTL CBCTA, BBIXOJAIICTO M3 aHAJIMU3aTOpa, €CJIU YroJl YBCIIHU-

quTh 10 60°?
3aBenywomuii kadeapoii Ycnaxues P.T.

MUWHUCT EPCTIéO HAVYKU U BLICHIEFQ OBPA3OB/§HI/I${ POCCI/II7ICI§OI71 OENEPALINU
I'POBHEHCKHUU I'OCYJAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akagemuka M. 1. MUUIHOHIIIMKOBA
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DK3AMEHALIMOHHBIN BUJIET Ne 18
mucrumnHa: «Dusnkay

1. YpaBHeHnue DitHmTeHa 17151 BHemHEro GoroaddexTa.

2. CraunoHapHble cocTosiHuA. YpaBHeHue lllpennHrepa ais cTallMOHApPHBIX COCTOSHUM. J[BH)KeHHe
CBOOOTHOM YacTHIlbl. YacTHIla B OJHOMEPHON MIPSMOYTOJILHON MOTEHITHATBHOM SIME.

3. 3apmaua. ['ups, moABeUIeHHAs HA MPYKUHE, KOJNEOIETCS MO BEPTUKAIM C aMIUIUTYI0U 4 = 4 cm.
OnpenenuTth MOTHYIO YHEpruto E KoaebaHuil THPH, €CIIH )KeCTKOCTh NMPYKUHBI k = 1 kH/Mm.

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 TEXHUYECKNU YHUBEPCUTET
nMeHu akagaemuka M. 1. MUUIHOHIIMKOBA

DK3AMEHAIIMOHHBIN BUJIET Ne 19
qucuumnHa: «Pusukay

1. [Monstpu3zanus cBeTa npy OTPAXKEHUU U MpeoMiIeHuu. 3aKoH bprocrepa.

2. Mexanndeckue rapMoHHIeckue koyebanus. ['apmonnueckuit ocimuiarop. [pyxuHubii, Gusnye-
CKUH M MaTeMaTU4YeCKHi MasTHUKU. ATOM Bojxopoja. [ maBHOe, opOUTanbHOE U MarHUTHOE KBAHTO-
BbI€ yKcsia. MarHUTHBIM MOMEHT aroma. KBaHTOBaHME MOMEHTA UMITYJIbCA.

3. 3amava. Konbiia HeloToHa HaGMIOAI0TCS € TIOMOIIBIO JIBYX OJMHAKOBBIX TUIOCKOBBIMYKJIBIX JIMH3
paanycoM KpuBHM3HBI R = 1 M, CJIOXEHHBIX BIUIOTHYIO BBINYKJIBIMH MMOBEPXHOCTSIMH, TaK YTO ILIOC-
KHC MMOBCPXHOCTH JIMH3 IapaUICIIbHBI. OHpeI[eJII/ITL paauyc r2 BTOPOro CBCTJIOIO KOJIbIA, Ha6n10z[a-
€MOTO B OTPXKEHHOM cBeTe (A = 660 HM) ITpH HOPMAJILHOM TaJIEHUU CBETA HA MIOBEPXHOCTh BEPXHEH
JIMH3HBI.

3asenyromuii kageapoi Ycenaxues P.T.

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

DK3AMEHALIMOHHBIN BUJIET Ne 20
mucturnHa: «dusukay (3 u3 3)

1. UnTepdepeHiinonHas KapTuHa OT ABYX KOT€PEHTHBIX UCTOYHUKOB.

2. Iudpakus Ha KPYrioM OTBEPCTUH U HA JIUCKE.

3. 3amaua. Kakoii HaMMeHbIIeH paspemaroneid cuiord R TomKHa 001anath AU pakiuoOHHAs PEIIeT-
Ka, 4YTOOBI C €€ MOMOIIbI0 MOYKHO OBIJIO pa3pelInTh JIBE CIEKTPaIbHbIC JIUHUM Kanus (A = 578 HM H
A2 = 580 um)? Kakoe HaumeHbIee Yucio N MTPUXOB TOJDKHA UMETh 3Ta PeIeTKa, 4ToObI pa3perie-
HHE OBLJIO BO3MOXHO B CIIEKTPE BTOPOTO MOPSIKA.

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. MUIHOHIIIMKOBA

Ox3ameHannoHHBIN Onyet Ne 21
qucuumnHa: «Pusukay
1. 3akon Mamtoca. JIBoitHoe nyuenpenomieHue. IcKkyccTBeHHast ONTHYECKask aHU30TPOIIHS.
2. N'apmonmnueckue kosiebaHusi U UX xapakrepucTtuka. /uddepennmnansHoe ypaBHEHUE TapMOHHYeE-

CKUX KOJICOaHUIA.
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3. 3amava. Ha nmudpakmuonnyro pemerky, comepxkainryto n= 100 mrpuxoB Ha 1 MM, magaer HOp-
MaJIbHO MOHOXPOMAaTHUYECKUH CBET. 3pUTEbHAsA TPyOa CIEKTpOMETpa HaBeJEeHA Ha MAaKCUMYM Tpe-
ThEro nopsaka. YtoObl HaBecTH TPYOy Ha APYTrOil MaKCUMyM TOTO K€ MOPsI/IKa, €€ HY)KHO MOBEPHYThH

Ha yroi Ag = 20°. OnpenenuTs JJIMHY BOJIHBI A CBETA.

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

DK3AMEHAIITMOHHBIN BUJIET Ne 22
IqucuumnHa: «Pusukay

1. KBanToBas runotes3a u ¢popmysia [lnanka.

2. KorepeHTHbIE HICTOYHUKH CBETA.
3. 3amaua. Temmneparypa 7" yepHoro Tena paBHa 2 KK. Omnpenenuth: 1) crekTpalbHYIO TJIOTHOCTH

sHeprun u3nyderus u(A, T) ans qmuabl BOHBL A = 600 HM; 2) SHEPreTUYECKYI0 CBETUMOCTh R B WH-
TepBaJje IJIUH BOJH OT A1 = 590 HM 110 A2 = 610 HM.

3aBenywomuii kadeapoii Ycnaxues P.T.

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

DK3aMeHalHOHHbBINA OmteT Ne 23
IqucuumnHa: «Pusukay
1. Jucnepcus cera. O6macT HOPMAITBHOW U AaHOMAJIBLHOM TUCTICPCHUM.

2. JIunza. ITocTpoenue u300paxeHus B INH3aX.
3. 3agava. OnpenenuTs IIMHY A Oerymiel BOJHBI, €CIM B CTOSYCH BONHE paccTosHue [ Mexay: 1)

NEPBOM U CEbMOM MYYHOCTSAMHU PaBHO 15 cM; 2) mEpBBIM U YETBEPTHIM Y3JIOM paBHO 15 cM.

3aBenyomuii kadenpoii Ycnaxues P.T.

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

DK3AMEHALIMOHHBIN BUJET Ne 24
qucrurnaa: «Dusukan

1. BeiBog u3 popmyiel [1nanka 3akonoB Buna u Ctedana-bonbiimana.

2. IIpoxoeHue YacTUILl 4epe3 MOTEHIUANBHBINA Oapbep.

3. 3amava. [{ns npekpamenus Gporodddexra, BHI3BBAHHOTO 00TydeHHEM TUIATHHOBOU TIIACTHHBI YITb-
Tpa(rOJIETOBBIM CBETOM, HY)KHO HMPUJIOKHTH 33J[ep>KUBAIOLIYIO0 Pa3HOCTh noTeHmanos U; = 3.7 B.
Ecny nmnaTMHOBYIO MJIACTHHY 3aMEHUTH IJIACTHHOW W3 JAPYroro maTepuana, TO 3aJepKUBAIOLIYIO
Pa3HOCTh MOTEHITUANIOB MpHUAETCs yBemuuuTh 10 Uz = 6 B. Onpenenuts paboTy A> BBIX0/Ia JIEKTPO-
HOB C TIOBEPXHOCTH HOBOM IIACTHHBI, €CJIM JUTsI TUIATHHBI paboTa Beixoga 4; = 6.3 3B.

3aBexyrommii kagenpoi Ycenaxues P.T.

MMWHUCTEPCTBO IjIAYKI/I U BBICILIET'O Q‘BPA3OBAHI/\I,$I POCCI/IIKCKOIZI OENIEPALINN
I'POSHEHCKUNU I'OCYJAPCTBEHHbBINM HEOTAHOM TEXHUYECKUU YHUBEPCUTET
nMmeHn akaaemuka M. J[. MuumoHmmkoBa

DK3aMeHalMOHHbBIN OmteT Ne 25
JqucuuminHa: «Pusukay
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1. Mudpaxuus @paynrodepa Ha 1uppakIIMOHHON pelIeTKe.

2. SAnepubie cunbl. Me3onbl. OOMEHHBIN XapakTep sIACPHBIX CHIL.

3. 3anmayga. [Tnockas 3BykoBast BosiHa umeeT nepuon 7' = 3 mc, aMmutyay 4 = 0.2 MM U I7IMHY BOJIHBI
A=1.2 M. JInst Toduek cpenbl, yaaleHHBIX OT HCTOYHHKA KOJIeOaHUN Ha pacCTOSHUE X = 2 M, HAUTH: 1)
cMmemienue &(x,f) B MOMeHT! = 7 Mc; 2) ckopocThb O&(x,£)/0t n yckoperue 0%E(x,1)/0f s Toro xe Mo-
MeHTa BpemeHu. HadanbHyto a3y konebanuii mpuHATh paBHOW HYIIIO.

3asenyromuii kageapoi Ycenaxues P.T.

MMHMCTEPCTBO HAVKH 1 BBICIIET'O OBPA30BAHIA POCCI/II71CI§OI71 OEJIEPALIMN
I'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHHu akagemuka M. /[, MuinmmoHImukoBa

DK3AMEHALMOHHBIN BUJIET Ne 26
qucuumnHa: «Ousukay

1. Baemmauit poroaddext u ero 3axkonbl. OnbiTel CToneroBa. OTOHEI. YpaBHeHHE DWHIITEHHA TS
BHemHero Gororddexra.
2. OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKHU.

3. 3amayva. CpegHEeKBaApaTUYHOE 3HAYEHNE UHAYKIIMK MarHUTHOTO TIOJISI B 3JIEKTPOMAarHuTHOM
BosIHE paBHO B= 2.50 HTn. KakoBa HHTEHCUBHOCTb ITOW BOJIHBI?

3aBenywomuii kadeapoii Ycnaxues P.T.

KpuTtepuun oneHkH 3HAHMH CTYJI€HTa Ha IK3aMeHe

OneHka «OTJIMYHO)» BBICTABIISICTCSA CTYJIEHTY, IMOKAa3aBIIEMY BCECTOPOHHUE, CHCTEMATU3UPOBAHHBIE,
rIyOOKHe 3HaHUS Y4eOHOU MPOrpaMMbl JUCITUIUIMHBI B YMEHUE YBEPEHHO MPUMEHATh WX HA Mpak-
THUKE TMPHU PEUICHWH KOHKPETHBIX 3a]1ad, CBOOOJHOE M MPaBUIbHOE 0OOCHOBAHWE MPHUHSTHIX peEIlle-
HUM.

OneHka «XOpoOIIO» - BHICTABIISETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET MaTepuall, TPaMOTHO U
MO0 CYLIECTBY M3JaraeTr €ro, yMeeT NPUMEHATH NOJYYEHHbIE 3HAHUS HA MPAKTUKE, HO JTOITyCKa-
€T B OTBETE WJIHA B PEIICHUU 3aJ1ad HEKOTOPbI€ HETOYHOCTH, KOTOPBI€ MOXKET YCTPAHUTH C
MOMOIIBI JONOJHUTEIBHBIX BOIIPOCOB IMPENOAABATENS.

OuneHka «yJI0BJIETBOPUTEJIBHO» - BBICTABIISACTCS CTYJEHTY, MOKa3aBlIeMy (pparMeHTapHBIN, pas-
PO3HEHHBIN XapakTep 3HAHUM, HEIOCTATOYHO NPaBHIbHBIE (OPMYIUPOBKH Oa30BBIX IMOHSATHH,
HApYUICHUSI JIOTMYECKON MOCIEI0BATEIbHOCTH B HW3JIOKEHUHM MPOTPAMMHOrO MaTepuayia, HO MpH
9TOM OH BJIaJI€T OCHOBHBIMHU pa3feliaMu yuyeOHOW MPOrpaMMBbl, HEOOXOIUMBIMU TSI AaTbHEHIIETO
00y4EeHHS 1 MOXKET IPUMEHSTH TIOJTYYEHHBIC 3HAHH TI0 00pa3Ily B CTaHIaPTHON CUTYyAIlUH.

OuneHka «HeyJA0BJEeTBOPHUTEJIbHO» - BHICTABIISIETCS. CTYICHTY, KOTOPBIM HE 3HAeT Oojbliel ua-
CTH OCHOBHOTO COJEpXaHHUS YUeOHOW MpOTpaMMBbl AUCITUIUINHBI, JOIMYCKAET rpyObIe OMNOKH
B (OpPMYITUPOBKAX OCHOBHBIX MOHSATHH MUCIUILUIMHBI U HE yMEET HCIOJb30BaTh IMOJYYCHHBIC
3HAHMSA NPU PEIICHUH TUIOBBIX MPAKTUYECKHUX 3a]1a4.
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Kommnuiekrt 1adopaTopHbix pador

No paznena
TTACITUTUTIHBI

Hawnmenoanue a6. pabot

~
N

IT cemectp

O0paboTka pe3ynbTaToB GU3NIECKOTO IKCTICPUMEHTA.

Ornpenenenne yCKOpeHus CBOOOTHOTO MajIeHus () ¢ TTOMOIIBIO
MaTEMATHUYCCKOI'O MassTHUKA

OnpeneneHre MOMEHTA HHEPIIUU € IOMOIIBIO MagsTHUKAa Makc-
BeJlIa

Onpenenenne k03puIreHTa BHYTPEHHETO TPEHUSI XKUIKOCTH IO
Meroay Crokca

OmnpeneneHre OTHONICHHS TEIIOEMKOCTEH BO3/TyXa MPH IMMOCTOSTH-
HOM JABJICHUU U 00bEME

III cemectp

W3ydenne 31eKTpon3MepHTEIbHBIX TPUOOPOB

N3yuenue paboThl SJEKTPOHHOTO OcHIIIorpada

Omnpenenenne pabOTH BEIXOA ATEKTPOHOB U3 METaJlIa

H3ydeHue 3neKTpUIECKUX CBOWCTB CETHETORIETPUKOB

OnpezneneHre OTHOMICHHS 3apsijia JIEKTPOHA K €ro Macce METO-
JIOM MarHeTpoHa.

76



4. 4. IV cemectp

JIMH3BI 1 X MOrpeIIHOCTU

OnpeneneHne pacCTosIHUS MEXAY easaMu B onbiTe FOHTa

HccnenoBanue 3akoHa Majroca U IPOXOKICHHUS TOJSIPU30BaHHO-
ro cBeTa yepe3 (a3oBYIO IUNIACTHHKY

Onpenenenue GOKYCHBIX paCCTOSIHUN TIOJIOKHUTEIBHOM U OTpHILIa-
TEJILHOU JIMH3 MeTooM beccens

Kpurepuu onenku:

— 32 BBITIOJTHEHUE OJTHOM JIAOOPaTOPHOM pabOTHI CTYICHT MOIyJaeT 4 Oaia.
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