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IHacnopT ¢poHIa OLEHOYHBIX CPEACTB MO0 JUCHHUILINHE «DPU3HKA)

o\

KonTponupyemsle pazaensl AUCHU-
TUTHHBI

Koa xonTponmpy-
€MOM KOMIIETEH-
112071

HanMeHnoBanue o1ieHOYHOTO
cpelcTBa

dusnyeckrue 0OCHOBEI MEXaHUKH

YK-1
VYK-1.1
VK-1.2

CIOCOOEH OCYIIECTBIIATh
KPUTHYECKUI aHAIIU3 MPO-
OJIEMHBIX CUTYyalMi Ha OCHO-
B€ CUCTEMHOI'0 ITOAX0/a, BbI-
pabaThIBaTh CTpAaTEruio Jeii-
CTBHI

MonekynspHas $Gu3nKa, U TEPMOIH-
HaMHKa

YK-1
VYK-1.1

CIOCOOEH OCYIIECTBIIATh
KPUTHYECKHUI aHAIIU3 MPO-
OJIEMHBIX CUTYyalMi Ha OCHO-
BE€ CUCTEMHOI'0 ITOAXO0/a, BbI-
pabaThIBaTh CTpAaTEruio Jeii-
CTBHI

QHGKTI)OI[I/IH aMHKa

YK-1
VK-1.2

CIOCOOEH OCYIIECTBIIATh
KPUTHYECKHUM aHAJIU3 MPO-
OJIEMHBIX CUTYyallii Ha OCHO-
BE€ CHUCTEMHOI'0 ITOAX0/a, BbI-
pabaTbIBaTh CTPATETUIO JeH-
CTBHI

Konebanus u BOIHEI

YK-1
VK-1.1
VK-1.2

CIOCOOEH OCYIIECTBIIATh
KPUTHYECKHUM aHAJIU3 MPO-
OJIEMHBIX CUTYyalli Ha OCHO-
BE€ CHUCTEMHOI'0 ITOAX0/a, BbI-
pabaTbIBaTh CTPATETHUIO JeH-
CTBHI

Onruka (reomerpuyeckasi U BOJIHO-
Bas)

YK-1
VK-1.1

CIOCOOEH OCYIIECTBIIATh
KPUTHYECKHUI aHAJIU3 MPO-
OJIEMHBIX CUTYyalli Ha OCHO-
BE€ CHCTEMHOI'0 ITOAX0/a, BbI-
pabaTbIBaTh CTPATETHUIO JeH-
CTBHI

KBanToBas ¢uzuka.

YK-1
VK-1.2

CIOCOOEH OCYIIECTBIATh
KPUTHYECKHUI aHAJIN3 MPO-
OJIEMHBIX CUTYyalli Ha OCHO-
BE€ CHCTEMHOTO ITO/IX0/1a, BbI-
pabaTbIBaTh CTPATETHUIO JeH-
CTBHI

OneMeHTsl PU3UKU aTOMOB U MOJIe-
KyJl

YK-1
VK-1.1

CIOCOOEH OCYIIECTBIATh
KPUTHYECKHUI aHAJIN3 MPO-
OJIEMHBIX CUTYyalli Ha OCHO-
BE€ CHCTEMHOTO ITO/IX0/1a, BbI-
pabaThIBaTh CTpaTEruio Jeii-
CTBHUH

DneMeHThl GU3UKH aTOMHOTO pa U
3JIEMEHTaPHBIX YaCTHUIL

YK-1
YK-1.2

CIoCOOeH OCYIIECTBIISATh
KPUTHYECKHUI aHATH3 TIPO-
OJIEMHBIX CUTYallui Ha OCHO-
BE CHCTEMHOTO TI0JTX0/Ia, BHI-
pabaTbIBaTh CTPATETHUIO JICH-
CTBUM




IlepeyeHb 011eHOYHBIX CPEACTB.

Nen/ | HammeHoBaHHME OLIEHOYHOTO Kpartkas xapakrepucruka [IpencraBnenue onEeHOYHO-
cCpelicTBa OIICHOYHOTO CPEeJICTBA ro cpeacTna B hoHIe
1 3amaua [IpoGnemMHoe 3amaHue, B KO- | 3aJaHus IJIs PEIICHHS
TOpPOM OOyUaromeMmycs mpej- 3aJ1aun

JaraloT OCMBICIUTh pealib-
HYI0 TpOQecCHOHANTBHO -
OPHEHTHPOBAaHHYIO  CHTYya-
U0, HEOOXOMUMYIO ISl pe-
IICHHSI JAHHON MPOOJISMBI

2 JlaGopaTopHoe 3a1anue Brinonnenue crynentom ja- | Komriekt mabopaTopHbIX
OopaTopHOH pabOTHI MO pas- pabor
Jenam

3 KonTponbHas padora CpenctBo npoBepku ymeHui | KoMIiekT KOHTPOJIbHBIX
PUMEHSTh NIOJTyYCHHBIC 3aJJaHHI TI0 BapUaHTaM

3HAHWS JJIs PEIICHUs 3a]a4
ONPEIETICHHOTO THUIIA 110 TEME
WIK pasleny ydeOHOW muc-

OUITIJIMHBI.
4 Bomnpocsr muist pyOexHoii at- | CpeacTBO KOHTPOJISL  yCBOe- IIepedyens Bonpocos
TeCTalluu HUS y4yeOHOro Marepuaia.

[IpogykT camMOCTOSITETbHOU
paboThl CTyAEHTa, MpEe/CTaB-
JSoUMi co00il KpaTkoe u3-
JI0’)KEHHE B MUCbMEHHOM BU/JIE
TEOPETUYECKOr0 MaTepuaa

5 3aueTHO-dK3aMeHalMOHHbIe | CpelcTBO KOHTPOJIS yCBOE- KomrmiekT 3aueTHO-
MaTepuabl HUS y9eOHOro Marepualia Te- | 3K3aMEHAIMOHHBIX OWJICTOB
MBI, pa3jelia Wi Pa3aeiioB
JHCIHILUIMHEL, B BHJE cobece-
JOBaHMs TperojaBaTens Hu
obyyaronierocs




KEWC-3AJIAUU

Samanue 1.

1. /IBe aBTOMAIIUHBI JBHXKYTCS MO JAOpPOTaM, Yoyl MEeXay KoTopbiMu, a = 60°. CKOpoCTh aBTO-
MalmH ;= 54 kM/9 1 v;= 72km/4. C KaKO#il CKOPOCTHIO L YAAISIOTCS MAIIUHBI OJTHA OT APY-
rou?

2. Opyaue, KeCTKO 3aKpEIJICHHOE Ha KeJIe3HOJOPOXKHON miaTdopme, MPOU3BOIUT BBICTPET
BJI0JIb MOJIOTHA >KEJIE3HOW AOpOrd noj yrioM o = 30° K JuHUM TOpu3oHTa. ONIpeaeuTh
CKOpPOCTh #20TKaTa NiaaT(GopMbl, €CIM CHApPsJ BBUIETAET CO CKOPOCThIO  u; = 480 m/c.
Macca matgopMbl ¢ OpyareM U CHapsaamu m2 = 18T, macca cHapsima m; = 60 Kr.

3amanue 2.

1. lap maccoit m;= 1 KT IBUIKETCSA CO CKOPOCTBIO 0= 4 M/C M CTAJIKUBACTCS C IAPOM MacCCOM
m>=2KTr, IBIKYIIUMCS HaBCTpPEUy €My CO CKOpOCThIO v2 = 3 wm/c. KakoBbl ckopocTHui H
U2 IapoB noce yaapa? Y aap cuutatbh a0COIIOTHO YIPYTUM, IPSIMBIM, [IEHTPATbHBIM.

2. OnpenenuTs KOJTUYECTBO TEIUIOTHI (J, KOTOPOE HAJA0 COOOUTUTH KUCIOPOoay o0beMom V = 50 i
[P €r0 U30XOPHOM HarpeBaHUM, YTOOBI JaBJICHHE ra3a MOBbICHIOCH Ha Ap = 0,5 Mna.

3aganue 3.

1. UneanbHblil ra3 coBepmaeT nuki KapHo npu temmnepartypax temionpueMHuka 7> = 290 K u
terutootaatunka 77 = 400 K. Bo ckonmpko pa3 yBenmuuurtces K0d()(GUIMEHT MOIE3HOTO Jei-
CTBHUS 1) LIMKJIA, €CIIM TeMIIepaTypa TeIooTAaTyuKa Bo3pacrer a0 77 = 600 K?

2. Haiitm maccy mBOfpI, BOLIENIIEH B CTEKISTHHYIO TPYOKy ¢ auamerpom kaHana d = 0,8 mwm,
OIYIICHHYIO B BOAY Ha Malyto ri1yOuny. CuuTath CMa4rBaHHE MTOJHBIM.

3amauue 4.

1. ITpu n3oTepMuuecKoM paciupeHun aszora npu temmneparype 7= 280 K o0bem ero ypenuumni-
cs B 1Ba paza. Onpeaenutsb: 1) COBEPIICHHYIO MPU PacIIMPEHUN raza padboty A; 2) u3MeHeHne
AU BHyTpeHHeH »Hepruu; 3) KOJIMYEeCTBO TEIUIOTH (), MOoIy4YeHHoe Ta3oM. Macca a3ora m =
0,2 xr.

2. UneanbHblii ra3 copepiiaet 1ukia Kapao. Temneparypa 7TenaooTiaTunKka B 4eTbIpe pasa (n =
4) Gospllie TeMIEepaTypsl TeIUIONpueMHuKa. Kakyro 10110 @ KOJWYecTBa TETUIOTHI, TIOTyYeH-
HOTO 3a OJWH LIUKJI OT TEIUIOOTIAaTYMKa, ra3 OTAACT TEIJIONPUEMHUKY ?

3amaunue 5.

1. Kakyro paboty 4 Ha/io COBEPIINUTH MPHU BHIIYBAHUU MBLIBHOTO MY3bIPSl, YTOOBI YBEIUUUTH €TI0
06beM oT V; =8 e’ 10 Vo= 16 cM>? CunTaTh mpolecc H30TeEPMUUECKUM.

2. Ha ckambe JKyKOBCKOTO CTOMT YE€IOBEK U JACPKHUT B PyKaxX CTEPKEHb BEPTHUKAIBLHO MO OCH
ckaMbu. CKaMbsl ¢ UEJIOBEKOM BpalllaeTcsl ¢ YIIIOBOM CKOpocThio w; = 4 paxn/c. C kakoil yr-
JIOBOM CKOPOCTBIO 2 OYyAET BpaIiaTbcs CKaMbsl C YeJIOBEKOM, €CJIH MOBEPHYTh CTEPKEHb TaK,
YTOOBI OH 3aHSUI TOPU3OHTAIBHOE MooxeHue? CyMMapHBIH MOMEHT MHEPIIMH YeJIOBEeKa U
ckampu J = 5 xr - M? . Jlnuna crepxkns £ = 1,8 M, macca m = 6 kr. CuuTaTh, 4YTO LEHTP MaCC
CTEPIKHSI C YEJIOBEKOM HAaXOJUTCS Ha OCH TUIAT(OPMBI.

3amanue 6.

1. Kakas pabora A Oyner coBepllieHa CHJIAMU I'PaBUTALMOHHOIO MOJISl IPU MAJCHUU Ha 3eMIII0
Tena Maccoit m= 2 xr: 1) ¢ BeicoTsl £ = 1000 kMm; 2) 13 6eCKOHEYHOCTH?



2. Touka y4acTByeT OJHOBPEMEHHO B JIBYX B3aUMHO TEPIECHINKYIISIPHBIX KOJIeOaHUIX, ypaBHE-
HUSI KOTOPBIX X = Asinwit u y = Azcoswzt, tne Ai =8 em, A2 =4 cm, w1 = w2 = 2¢”!. Hamu-
caTh ypaBHEHUE TPACKTOPUHU U MOCTPOUTH ee. [lokazars HanpaBiieHHe IBHKEHUS TOUKH.

3aganue 7.

1. B ckpemieHHbIE O MPSIMBIM YTJIOM OJHOPOIHBIE MarHuTHOE (H = 1 MA/M U srekTpuyeckoe
(E = 50 xB/m) mons Bieren uoH. [Ipy kakol CKOpOCTH vV HOHA (IT0 MOAYJIIO M HAIIPaBJICHUIO)
OH OyJIeT ABUTAThCS B CKPEIICHHBIX TOJISX MPSIMOIUHEHHO?

2. OnpenenuTh MAarHUTHBIN TOTOK @, MPOHU3BIBAIOIIMN cosieHOu, eciu mmHa £ = 50 cMm u
MarHUTHBIH MOMEHT pn,= 0,4 BO.

3aganue 8.

1. Konp1o u3 Meanoro nposoga maccoit m = 10 T HOMEIIEHO B OJHOPOIHOE MarHUTHOE 1ose (B
= 0,5 Tn) Tak, 94TO IIOCKOCTH KOJIbIIA COCTABIAET yroua f = 60° ¢ TMHUSAMH MarHUTHOW WH-
nykiuu. OnpeaenuTs 3apa O, KOTOPbIH NpoiIeT Mo KOJbIly, €ClIi CHITh MarHUTHOE TOJIE.

2. McToyHuk TOKa 3aMKHYJIM Ha KaTyliKy conpoTtusienneM R =20 Om. Yepes Bpems t=
0,1 ¢ Toka [ B karymke pocturia 0,95 npenenbHoro 3HadeHus. OnpeneauTs UHAYKTHB-
HOCTb L KaTyIIKH.

3amganue 9.

1. DnexTpoH ABUKETCS BIOJIb CUJIOBOW JIMHUKM OJHOPOJIHOTO JIEKTPUUYECKOro 1noJid. B Hekoro-
PO TOYKE MOJs ¢ MOTeHIHaIoM ¢@; = [0 B 3NeKTpOH uMen cKopocThb V; = 6 Mwm/c. Onpene-
JUTH TOTEHLIHANT (2 TOYKH TOJISI, JOUIS JO KOTOPOH SJIEKTPOH IMOTEPSIET MOJOBUHY CBOEH
CKOPOCTH.

2. TInockuii KOHEHCaTOp C IWIOIAABI0 muacTul S = 200 ey’ kaxkaas 3apskeHa 0 Pa3sHOCTH T10-
teHiuanoB U = 2 kB. Paccrosnue mexnay mnactuHamu d = 2 cm. JIUDIEKTPUK — CTEKIIO.
Ornpenenuts sHepruto W nosst KOHAEHCATOPa U IIIOTHOCTh SHEPTUU (@ TIOJI.

3aganue 10.

1.9J1C 6arapeu ¢= 12 B. Ilpu cune toka I = 4 A KIIJ] 6atapeu # = 0,6. OnpeaenuTs BHYTPEH-
Hee COIpoTHBIEeHUE R; 6aTapeu.

2. Cuia ToKa B IIEMH U3MEHSIETCSI CO BpeMeHeM 110 3akoHy [ = Ipe™. Onpenenuts KOJINIECTBO
TEIUIOTHI, KOTOPOE BBIIEIUTCS B IPOBOJHUKE CONPOTUBIEHUEM R = 20 Om 3a BpeMs, B Teue-
HHUE KOTOPOTO TOK YMEHBIIMTCA B e pa3. Kosdduiment o npunsts papubv 2 - 10%¢.

Samganue 11.

1. 1o 1ByM CKpeUIeHHBIM MO MPSMBIM YTIIOM OS€CKOHEYHO JJTMHHBIM IMPOBOJOM TEKYT TOKHU | 1
21 (=100 A). Onpenenutbs MarHuTHYt0 uHAYKIUIO B B Touke A (puc. 10). Pacctosinue d =
10 cm.

2. KBagpaTHas NpoOBOJIOYHAS paMKa PacloiOXeHa B OJHOW IJIOCKOCTH C JUIMHHBIM INPSMBIM
MIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapauleNabHbI MpoBoay. Ilo pamke W mpoBOAY TEKYT
onuHakoBble TokH I = 200 A. Onpenenuts cuiy F, neficTByromryto Ha paMKy, eciiu Onmkaii-
n1ast K MpoBOJly CTOPOHA paMKH HAaXOJUTCS OT HETO Ha PacCTOSIHUM, PAaBHOM €€ JIJTUHE.

Samanue 12.

1. Crepxxenp amuHoit { = 20 cM 3apsiKeH paBHOMEPHO pacIpeeeHHBbIM 3apsiioM C JTMHEHHON
motHocThIo T = 0,2 MkKn/m. CTepskeHb BpamiaeTcs ¢ yactoroii n = 10 ¢! oTHOCHTENBHO OCH,



NEePHEHANKYIISIPHON CTEPKHIO U IPOXOoAsilel depe3 ero koneu. OnpenenuTs MarHUTHBINA
MOMEHT Pm, OOYCIIOBJICHHBIH BpallleHUEM CTEPKHSI.

2. MaruuTHbI MOMEHT Pm TOHKOTO TIPOBOJISIIEN0 KOIbIA Pm = 5 A - M%. OnpeneiuTh MarHuT-
HYIO MHAYKIHIO B B Touke A, Haxoasmieincs Ha OCH KOJIblia U yIAJICHHOW OT TOYEK KOJblia Ha
pacctostaue r = 20 cm (puc. 7).

3aganue 13.

1. TTo Tpem mapayuiensHBIM TIPSMBIM ITPOBOJAM, HAXOASIIUMCS Ha OJUHAKOBOM paccTossHUU d =
20 cM gpyr ot apyra, TeKyT oguHakoBbie Toku | =400 A. B n1ByX npoBojiax HanpaBjieHUs TO-
KOB COBNAJAIOT. BRIUUCIUTE JIJIs1 KQXA0r0 U3 MPOBOJOB OTHOILIEHUE CUJIbI, IEHCTBYIOIIECH Ha
HEro, K ero JIINHe.

2. Quck paguycoM R = 8 cm HeceT paBHOMEpPHO pacIpeesieHHbI N0 MOBEPXHOCTH 3apsin (¢ =
100 aK1/M?). OnpenenuTh MATHUTHBIA MOMEHT Pm, OOYCIOBIEHHBIH BpAIIEHUEM JUCKA, OT-
HOCHUTEJILHO OCH, MIPOXOSAIICH Yepe3 ero HeHTP U NepHeHANKYISIPHON ITIOCKOCTH JUCKA. YT-
JIOBasi CKOPOCTh BpaleHus aucka o = 60 paz/c. 5.

3amauue 14.

1. Cpesusist sHEpreTHUecKas CBETUMOCTh R moBepxHocTH 3emiu pasna 0,54 JIx/(cm? mun). Ka-
KOBa JI0JKHA ObITh TemnepaTypa I IOBEpXHOCTH 3€MIIM, €CJIM YCIOBHO CUUTATh, YTO OHA U3-
Jy4aeT Kak cepoe Teo ¢ KodphuiueHToM 4epHoThl at=0,257

2. Ha nuHKOBYIO IJIACTUHY HAIIPABJIEH MOHOXPOMATUYECKUN Iy4oK cBeTa. PDOTOTOK Mpekparia-
eTcs MpH 3aJiepKUBaroIIei pasHocT noreHnuanos U = 1,5 B. Onpenenuts ATUHY BOJHBI A
CBETa, MaJIaloIIero Ha IJIaCTUHY.

3aganue 15.

1. OnpenenuTh UMITYJIbC pe IJIEKTPOHA OTAAuH, eciu GoToH ¢ sHepruelt € = 1,53 MaB B pe-
3yJIbTaTE PACCeSTHUS HA CBOOOJHOM 3JICKTPOHE TIOTEPSUT ¥4 CBOCH SHEPTHUH.

2. Ilpu kakoii ckopoctu P (B AOISX CKOPOCTH CBETA) PENATUBUCTCKAS Macca Jito00il YacTHIIbI
BeIeCTBA B 71 = 3 pasa O0JIbIe Macchl MOKOs?

3aganue 16.

1. Temnepatypa abcomoTHo yepHoro tena T =2 kK. Onpenenuts JUIMHY BOJTHBI Am, HA KOTOPYIO
HNPUXOJUTCS MAKCUMYM SHEPIHH U3IYUYEeHHUs, U CHEKTPAIbHYIO MJIOTHOCTh SHEPreTUYECKOM
CBETUMOCTH (M31y4aTeIbHOCTH )(T2,T)max AJIS1 ITOM JIMHBI BOJIHBI.

2. ®oroH ¢ 3Heprueit € = 10 3B magaer Ha cepeOpsHYyIO IUIACTHHY U BbI3BIBACT (OTOIDH(DEKT.
Onpenenutb UMITYJIBC p, TIOTYyUYEHHBIH TUIACTUHOM, €CIIM MPUHATh, UTO HAINlPaBJICHUS JABIKE-
HUS (HOTOHA U (HOTORIEKTPOHA JIe)KAT HA OJHOM MPSIMOH, MepneHIUKYISPHONW MOBEPXHOCTH
IUTACTHH.

3aganue 17.

1. Bo ckonbKO pa3 u3aMeHHUTCs nepuo 7' BpaleHue 3JeKTpOHa B aTOME BOJIOPO/IA, €CIIH IPH I1e-
pexojie B HeBO30YKJIEHHOE COCTOSTHHE aTOM M3JIy4ui (POTOH C JUIMHOM BOJHBI A = 97,5 HM?

2. [lpu KakuX 3HaYEHUSX KMHETHYECKOH sHeprum 1 37aeKTpoHa omubKa B onpeaeneHun aeopoii-
JI€BCKOM JIJTMHBI BOJIHBI AIIO HEPEIATUBUCTCKOMN (popmyiie He nmpeBbimaet 10%?

3amauue 18.

1. Aﬂb(ba-qaCTI/II_[a HaXOOUTCA B OECKOHEUYHO I‘J'IY6OKOM, OOJHOMCPHOM, MPSAMOYTOJIBHOM
INOTCHIIHAJIBHOM SIIWKCE. I/ICHOHBSyH COOTHOIICHHUC HeOHpeHeHeHHOCTeﬁ, OIICHUTD



MUpUHy ¢ AIHMKa, €CIU U3BECTHO, YTO MUHUMAIbHAsA YHEPTUA @-4aCTULUBl Emin = 8
Mb»B.

2. Cpennee BpeMs KH3HH Af aToMa B BO30YXIEHHOM COCTOSIHHH coOcTaBiseT okojio 107 c.
[Ipn mepexone aroMa B HOPMAJIbHOE COCTOSIHHME HCIycKaeTcsi (DOTOH, cpelHssl UIMHA
BOJTHBI <A> kotoporo paBHa 400 M. OLIEHUTh OTHOCUTEIbHYIO MUPUHY AA/AM3TydaeMoit
CHEKTPaJIbHOM JIMHUHU, €CJIM HE MMPOUCXOIUT YIIUPEHUS JIMHUHU 33 CUET APYTUX MPOIECCOB.

Samaunue 19.

1. DyIeKTpOH HAaXOJUTCS B OECKOHEUHO INIyOOKOM, OJJHOMEPHOM, HIPSIMOYIOJIbHOM IOTEHIU-
aIbHOM siIMKe mUpUHOU {. B kakux Touykax B uHTepBajie 0<x<{ MIOTHOCTU BEPOSTHOCTHU
HaXO0XJI€HUs 3JIEKTPOHA Ha BTOPOM U TPEThEM YHEPreTUYECKUX YPOBHIX OJUHAKOBBI? BbI-
YHUCIUTH TUIOTHOCTh BEPOSITHOCTH JJIsl ATHX TOoUeK. Pemenne mosacHUTh rpaduxom.

2. Onpenenuth unciio Nsaaep, pacrnagaroiuxcs B TeueHue BpeMenu: 1)¢1 = 1 muH,;

Kputepuu onenku:

—CCJIKM CTYACHT NIPABUJIBHO PCIINII OAHY 3a/1a4y, TO OH I1OJIy4acT 2,5 Oamia.

CocraBuTenb: Xamxues P.P.



KommnuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl

Cemectp 2
Kontposbnas padora Ne 1.
Bapuanr 0.

110. Touka IBMKETCA MO OKPYKHOCTH paguycoM R = 30 CM ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHU-
eM & OnpenennuTs TaHTEHUUAJIBHOE YCKOPEHUE (Q/TOYKH, €CJIM W3BECTHO, UTO 3a BpeMs t = 4 ¢
OHa COBepILIMJIa TP 000pOTa M B KOHIIE TPETHEro 000poTa ee HOpMaIbHOE YCKOpEHHE o=
2,7 m/c?.

120. Jlonka nymmHo# ¢= 3 M u Maccoit m= 120 Kr cTouT Ha crokoitHoi Boxe. Ha Hocy u kopme
HaxoIATcs ABa peidaka Maccamu m;= 60 xr u m>= 90 kr. Ha cKoJIbKO CIIBUHETCS JI0JIKa OTHOCH-
TEJLHO BOJIbI, €CJIM PHIOAKU TTOMEHSIOTCS MECTAMMU?

130. IIIap maccoit m;= 2 KI CTaJIKUBACTCS C IMOKOSIIUMCS IIApOM OOJIBIIIEH MAacChl U MIPU STOM
tepset 40% xkuneTHmueckor sHeprun. OnpeaenuTs Maccy mz OoJbIIero mapa. Yaap cuutaTh ad-
COJIFOTHO YIIPYTUM, IIPSIMBIM, LIEHTPAJIbHBIM.

140. Kakas pabora A nomkHa OBITH COBEpIICHA MPHU MOAHATHU C 36MJIM MaTEPHAIIOB IS T10-
CTPOMKH LIUIMHAPUYECKON TpYOb! BbICOTOM /= 40 M, HapykKHbIM JuameTpoM D = 3,0 M U BHYT-
peHHUM auameTpoM d= 2,0 m? II0THOCTH MaTepHana p NpUHATH paBHOH 2,8 - 10° kr/m’.

150. K xoHIIam J1eTKOM M HEpacTsKUMOM HUTH, NEPEKUMHYTON uepe3 OJIOK, MOJABELIEHBI IPY3bl
maccamu m;= 0,2 xr u m2 = 0,3 kr. Bo CKOJIbKO pa3 OTINYAIOTCS CUJIbL, ICHCTBYIOLIME HA HUTh
mo o0e CTOpoHbI OT OJ0Ka, eciau macca Oyioka m = 0,4 Kr, a €ro OCh JIBHJKETCS BEPTUKAIBHO
BBEpX C yckopeHueM o= 2 m/c’ ? CUIaMH TPEHHsS M MPOCKAJIb3bIBAHUA HUTH MO OJIOKY IIpeHe-
Opeub.

160. OgHopoanslii cTrepkenb anuHon £ = 1,0 M u maccoid M = 0,7 Kr MoJBEIIeH Ha TOPU30H-
TaJbHOU OCH, IPOXOJAIIEH Yepe3 BEpXHUM KOHEll CTepkHs. B Touky, oTcTosyto oT ocu Ha % £,
a0COIOTHO YIPYTO yAapsieT Mmyisl Maccol m = 5 KT, NeTsIIas MepueHAUKYISIPHO CTEPKHIO U €ro
ocu. Ilocrne ynapa crep:keHb OTKIOHHIICA Ha yron o = 60°. OnpeienuTh CKOpocTh MyJIH.

170. Bo ckonbKO pa3 cpeHsis INIOTHOCTh 3€MHOT'O BEIIECTBA OTJIMYAETCA OT CPEAHEN MIIOTHOCTH
ayHHoro? IlpuHate, uto paauyc R3 3emiu B 6 pa3 MeHbIIIE Beca Tejia Ha 3eMiie.

KonTponbHast padota Ne2.
Bapmuanr 0.

210. OmnpenenuTh KOJIMYECTBO BEIIECTBA V ¥ YNACIO N MOJIEKYH a30Ta Maccou m= 0,2 Kr.

220. OmnpenenuTh MIOTHOCTH p BOASHOTO TMapa, HaxoJsIerocs noj nasienue mp =2,5 klla u
umerouiero remmneparypy 7 =250 K.

230. OnpenenuTh CPEIHIO KMHETUYECKYIO SHEPIHUIO <Ej> MOCTyNaTENbHOTO JABWXKEHUSA U (Egp)
BpalllaTeIbHOIO JIBMJKEHUSI MOJIEKYJIbl a3oTa npu Ttemneparype 7' = 1 kB. Onpenenuts Takxke
MOJIHYI0 KHHETHYECKYIO SHEPTHIO £y MOJIEKYJIbI IIPU TEX e YCIOBHUSX.

240. OgHOATOMHBIN a3 IPU HOPMAIBHBIX YCIOBUSAX 3aHUMaeT o0beM V = 5i1. Beruucnuts Ten-
noeMkocTh C, 3TOT0 rasza mpH MoCTOSHHOM 00beMe.

250. B cdepuueckoii koiade BMECTUMOCTBIO V' = 311, copeprkalielt a3oT, Co3/jaH BaKyyM C J1aBje-
Huem p= 80 mklla. Temnepatypa raza 7 = 250 K. MoxHo 51 cuuTath BakyyM B Koj0€ BBICO-
KUM?



260. Onpenenuth paboTy A, KOTOPYIO COBEPIIMT a30T, €CIU €My MPH MOCTOSHHOM JAaBJICHUU
coo0muTh KomraecTtBo TemnoThl O = 21 xJIx. Halitu Taxke nsmenenne AU BHYTpeHHEH dHEP-
TUU Taza.

270. B nuxne Kapno ras moxyuuni ot termooraaTanka teriory O = 500 J[x u coBepmunn paboTy
A =100 Ix. Temneparypa temnoornaruuka 7; = 400 K. Onpenenuts temneparypy 1> Termio-
MPUEMHHUKA.

280. /IBe xammu pTyTH pagnycoM » = 1,2 MM KaKaas CIWINCH B OHY Ooublryto Karuto. Ompe-
JEUTh SHEPruto E, KOTOopas BBIACTUTCS MPHU 3TOM clusgHUU. CUUTaTh Mpolecc U30TepMude-
CKHM.

Kontposbnas padota Nel.
Bapuanr 1.

101. Teno OporieHO BEpTUKAIBHO BBEPX € HAa4aIbHOH CKOpPOCTHIO Vo = 4 m/c. Korma oHO 10-
CTHUTJIO BEpXHEH TOUKH MOJEeTa U3 TOrO e HauyalbHOIO MMyHKTA, C TOM )K€ Ha4aJlbHOM CKOPOCTHIO
Do BEpPTUKAILHO BBEpX OpoleHOo BTopoe Teno. Ha kakoMm paccTosHUM 4 OT Ha4allbHOTO ITYHKTa
BcTpetrarcs Tena? ConpoTUBIEHUE BO3/1yXa HE YUUTHIBATb.

111. IIpu ropu3oHTAIBLHOM IIOJIETE CO CKOPOCThIO » = 250 M/c cHapsig maccoit m = 8 Kr paso-
pBajicsl HA JBE 4YacTH. boibmias 4acth Maccod m; = 6 Kr moxydwia ckopocth u; = 400 m/c B
HAIpaBIIEHUU ToyeTa cHapsaaa. OnpenenuTb MOIYJb U HAMpaBICHUE CKOPOCTH U2 MEHbIIECH Ya-
CTH CHapsja.

121. B nepeBsiHHBIN 11ap Maccoil m; = 8 Kr, MOJABEIICHHbIA Ha HUTHU JyIMHOM £ = 1.8 M, nomnagaer
TOPU30HTAJIBHO JIETALIAs My Maccol m2 = 4 r. C Kakoil CKOpOCTbIO JIETeNa IMyJisl, €CJIU HUTh C
ITApOM ¥ 3acTpsABILEii B HEM MyJleil OTKIOHHMIACH OT BEPTHKAIH Ha Yrol a = 3 ? Pa3mepom mapa
npeHeOpeyb. Y 1ap Mmyjiu CYUTATh MPSIMbIM, LIECHTPAIbHbBIM.

131. Onpenenuts paboTy pacTsKEHUS JBYX COCIMHEHHBIX MOCIEI0BATEIBHO MPYKUH JKECTKO-
ctsimu k= 400 H/m u k = 250 H/m, ecnu nepBasi mpy>XKHUHA TIPU 3TOM pacTsAHyJIach Ha A6 =2
CM.

141. [apux maccoii m = 60 1, NIpUBsA3aHHBIN K KOHILy HUTU JUIMHOH {; = 1,2 M, Bpamiaercs ¢ ya-
cToTOM 1/= 2 ¢!, onupasch Ha rOPU30HTANBHYIO IIOCKOCTh. HUTH yKOpaunBaeTcs, IpuOImsKas
mapuk K ocu 10 paccrosaus £2 = 0,6 M. C kakoil yacToTou 12 OyIeT P ATOM BpalaThCs IIa-
puk? Kakyro paboTy A coBepliaeT BHEIIHss CUIa, yKopauuBas HUTh? TpeHueMm mapuka o mioc-
KOCTb IpeHeOpeyb.

151. Ha ckambe JXKyKOBCKOTO CHIUT YEJIOBEK U JIEPKUT Ha BBITAHYTHIX PyKax TMPH Maccou
m = 5 Kr Kaxzaas. PaccrosHue ot kaxaon rupu 10 ocu ckambu £ = 70 cMm. CkaMbsl BpalaeTcs ¢
yactoroit n; = 1 ¢’!. Kak u3MeHHTCS YacTOTa BpallleHUs CKaMbU U KaKylo paboTy 4 Npou3BesieT
YeJIOBEK, €CJIM OH COKMET PYKHU TakK, UTO PacCTOSHUE OT Ka)JI0H T'MpH O OCH YMEHBIIUTCS /10
£> =20 cM? MOMEHT UHEpPIUK Yel0BeKa U CKaMbH (BMECTE) OTHOCHTENHHO OcH J= 2,5 KT - M?.
161. Onpenenuths HaNPsLDKEHHOCTh (G TPaBUTAIMOHHOTO 1MOJs Ha Bbicote A= 1000 kM Ham mo-
BepXHOCThIO 3eMid. CUuTaTh W3BECTHBIMU YCKOPEHHE g CBOOOIHOrO MaJeHHs y MOBEPXHOCTH
3emun u ee paauyc R.

171. Ha crepxne juHoi ¢ = 30 ¢M yKpeIUIeHbl 1Ba OJUHAKOBBIX IPy3HKa: OAWH — B CEPEIUHE
CTEepHS, APYroil — Ha OAHOM U3 €ro KOHIOB. CTEpXKEeHb C rpy3aMH KOJIEOIETCsl OKOJIO TOPU30H-
TanbHOM ocu. [Ipoxoasieit uepe3 cBoOOAHBIN KoHel[ cTepkHs. OnpenenuTs NPUBEICHHYIO IJH-
Hy L u nepuon T mpocThIX TapMOHUYECKUX KOJeOaHUN JaHHOTO (QU3N4ecKoro MasTHHKa. Mac-
COM CTeprKHs IpeHeOpeyb.

KonrtpomnbHas pabota Ne2.
Bapuanr 1.

201. OnpenenuTh KOJTUYECTBO BEIIECTBA V M YMCI0 N MOJIEKyJ Kuciopoaa maccoi m = 0,5 kr.
211. B nunuaap pmHo# € = 1,6 M, 3amOJHEHHBIH BO3IyXOM IpPU HOPMATbHOM aTMOC(hepHOM
JABJICHUU pg, HAYaJId MEJICHHO BABUTATH MOPIICHb IJI0MA6I0 ocHOBaHusS S = 200 cM?. Ormpe-



JENNTH cuily F, NefCTBYIONIYIO Ha MOPILIEHD, €CJIU €r0 OCTAHOBUTH Ha paccTosdHUU {7 = 10 cM oT
JTHA LUJTUHAPA.

221. Onpenennuth BHYTPEHHIOW 3Hepruto U BOJopoa, a TAKKE CPEIHIO KMHETUUYECKYIO dHEp-
THIO (¢) MOJIEKYJIBI 3TOTO ra3za npu Temreparype 7' = 300 K, ecnu KorM4ecTBO BEIIECTBA V 3TOr0
ra3a pasHo 0,5 MoJb.

231. OnpenenuTh MOJSIPHYIO Maccy M JIByXaTOMHOTO rasa U €ro yJelbHble TeINIOEMKOCTH, €CIIU
U3BECTHO, YTO PA3HOCTH Cp - €y YACTBHBIX TEIIOEMKOCTEH 3TOTO0 Ta3a paBHa 260 [Ix/ (xr - K).
241. HaliTu cpeHee Ynciio (z» CTOJKHOBEHHUH 3a BpeMs ¢ = | ¢ ¥ JJIMHY CBOOOIHOTO Tpobera «£»
MOJIEKYJIbI T€JIHS, €CIM a3 HaxoauTcs noj nasiaeHueM p= 2 klla npu temnepatype 7= 200 K.
251. OmnpenenuTh KOJIUYECTBO TEIUIOTH (), KOTOPOE HAI0 COOOIIMTH KUCIOPOAYy O00beMoM V =
50 11 pu ero U30XOPHOM HarpeBaHUU, YTOOBI JaBJIEHUE Ta3a MOBBICHIIOCH Ha Ap = 0,5 Mna.

261. UneanbHslil a3 coBepiaet muki Kapno npu temneparypax teronpueManka 7> =290 K u
terootaarunka 77 = 400 K. Bo ckonbko pa3 yBenuuuTcs KO3QQHUIMEHT IMOJIE3HOTO IEHCTBHS 1
IIMKJIa, €CIIM TeMIIEpaTypa TeIiooTaaTdyuka po3pacrer 10 77 = 600 K?

271. Haiitu mMaccy m BOABI, BOLIEIIICH B CTEKISIHHYIO TPYOKY ¢ aAuaMeTpom kaHana d = 0,8 MM,
OIYUICHHYIO B BOAY Ha Malyto riyOuny. CuutaTh CMauyMBaHUE MTOJTHBIM

KonrpomnsHast padora Nel.
Bapuanr 2.

102. MarepuanbHas TOUKA JBUKETCS IIPSAMOIMHENHO ¢ yCKOPeHHeM o = 5 M/c?. OnpeienuThb, Ha
CKOJIBKO IyTb, NPONUJEHHBIA TOYKOM B 7 — 10 CEKyHIy, OyJeT OoJiblie MyTH, MPONWJEHHOIO B
npenpiayiyto cekyuay. [Ipunsats vy = 0.

112. C Tenexku, CBOOOHO ABIKYIIHICS 11O TOPU30HTAITBHOMY ITyTH CO CKOPOCTBIO 0= 3 M/C, B
CTOPOHY, IIPOTUBOIOJIOKHYIO IBHKEHHUIO TEJIEKKH, IIPHITaeT YeIOBEK, MOCe Yero CKOPOCTh Te-
JISKKHA U3MEHHMJIAch U CTalla paBHOU u; = 4 m/c. OnpenenuTh rOPH30HTAIBHYIO COCTABIISIONLYIO
CKOPOCTH 2, YEJIOBEKa MPH MPBDKKE OTHOCUTENBHO TelexKku. Macca tenesxxku m; = 210 kr, mac-
ca uenoseka m>= 70 Kr.

122. Ilo HeOonpLIOMY KYyCKY MSATKOTO >Kene3a, JeKalleMy Ha HakoBajbHe Maccoit m; = 300 kr,
yaapsier MoJioT maccoit m2 = 8 kr. Onpenenuts KI1J] # ynapa, ecinu ynap neynpyruit. [lonesnoit
CUMTATh PHEPTHIO, 3aTPAYCHHYIO Ha JAeOopMaIlHio KycKa jKesesa.

132. U3 maxtsl rayounoit £ = 600 M mogHUMAIOT KJIeTh Maccoit m; = 3,0 T Ha KaHaTe, KaXIbIH
MeTp KoToporo umeer maccy m = 1,5 kr. Kakas pabota 4 coBepiaercst Ipu NOJHATHH KJIETH Ha
noBepxHocTh 3emiu? KakoB ko3 UIIMEHT MMOIE3HOr0 AEHCTBUS 7 TOJIBEMHOIO yCTpoiicTBa?
142. Ilo xacarenpHOH K IIKMBY MaXxOBHKa B BUAE AUCKa nuameTpoMm D = 75 cM u maccoit m= 40
Kr npuioxkena cwia F = 1 kH. Onpenenuts yrioBoe YCKOpPEHHUE € M YaCTOTY BpAICHUS 71 MaXo-
BHKa uepe3 BpeMs = 10 ¢ mocie Havana JeHCTBUS CUIIBI, €CIIU paJuyc rIIKuBa paseH 12 cMm. Cu-
JIOW TpeHHUsI TpeHeOpeyb.

152. Ha ckambe XKyKOBCKOTrO CTOUT YEJIOBEK U JIEPKUT B PyKaX CTEP>KEHb BEPTUKAJIBHO 10 OCH
ckambu. CKaMbsl C YEIIOBEKOM BPAIla€TCs C YTIIIOBOM CKOPOCThIO w7 =4 pan/c. C kako# yrioBoi
CKOpPOCTBIO 2 OyZeT BpaIllaThCsl CKaMbsl C YEJIIOBEKOM, €CIIM IOBEPHYTh CTEP)KEHb TaK, YTOObI
OH 3aHsUI TOPU30HTANIbHOE NoJI0’keHne? CyMMapHbIii MOMEHT MHEpPLUU YeIoBeKa U CKaMbH J = 5
Kr - M° . JlnuHa crepxkHs £ = 1,8 M, Macca m = 6 kr. CunTarh, 4TO UEHTP MACC CTEPAKHS C YeJIo-
BEKOM HaXOAMTCS Ha OCH IIaT()OPMBI.

162. Kakas pabota 4 OyneT coBepleHa CHJIaMHi IPaBUTAIIMOHHOTO TOJIsI TPU MaACHUHU Ha 3eMITIO
Tena Maccoit m= 2 kr: 1) ¢ BbicoThl # = 1000 kM; 2) 13 OECKOHEUHOCTH?

172. Toyka yyacTByeT OJIHOBPEMEHHO B JIByX B3aUMHO MEPIEHIUKYIISPHBIX KOIeOaHUAX, YpaB-
HEHUS KOTOPBIX X = A sinwt m y = Axcoswst, tne A1 =8 cm, A>=4cm, w1 = w2 = 2¢”!. Hamu-
caTh ypaBHEHME TPACKTOPUU U NTOCTPOUTH ee. IlokazaTe HanpaBieHNe IBUKEHHS TOUKH.

KonrtpomnbHas pabota Ne2.
Bapuanr 2.
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202. CKoabKO aTOMOB COAEPKUTCS B pTYTHU: 1) KonuuecTBoM Bemectsa v= 0,2 Moib; 2) Maccoi
m=1r?

212. B Gannone Haxonutcs ra3 npu temnepatrype 77 = 400 K. lo kakoii remnepaTypsl 7> Hago0
HarpeTh ras, 4ToObl €ro JaBJICHUE YBEIUYUIOCh B 1,5 paza?

222. OnpenenuTb CyMMapHYH KHHETHYECKYIO SHEPruio Ey MOCTyNaTeIbHOIO JBUYKEHHUS BCEX
MOJIEKYJI Ta3a, HAXOAIIErocsl B COCYyJle BMECTUMOCTBIO V' =3 11 mox naBieHuem p = 540 xlla.
232. HaiiTu ynenbHbl€ ¢p U ¢y, @ Takke MoJisipHble Cp 1 C, TEIIOEMKOCTH YIJIEKUCIIOTO ra3a.

242. Onpenenuth CpeaHIO TMHY CBOOOIHOTO mpobdera (> MOJIEKYJbl a30Ta B COCY/I€ BMECTH-
MocTbhi0 V=5 n. Maccarazam = 0,5T.

252. Tlpu u30TepMUYECKOM pacimupeHuu azora npu temmneparype 7 = 280 K ob6bem ero yBenu-
quiics B JBa pasza. Omnpenenuts: 1) coBepICHHYO MPU paclIupeHuH ra3a paboTy A; 2) u3MeHe-
Hue AU BHyTpeHHEH SHEepruH; 3) KOJIMYECTBO TEIIOTH (), MOJydYeHHOe razoM. Macca a3ora m =
0,2 xr.

262. NUneanbubiil ra3 coBepmaeT nuukia Kapno. Temnepatypa 7;TenaooTAaTYdKa B YEThIpE pa3a
(n = 4) Gousbllie TEeMIepaTyphl TEIIONpUEeMHUKA. Kakyto TOJII0 @ KOJIWYECTBA TEIUIOTHI, MOTY-
YEHHOI'0 332 OJIMH IUKJI OT TeIUIOOTAATYMKA, T'a3 OTAACT TEIUIONPUEMHUKY ?

272. Kakyto paboTy 4 HaJ0 COBEPUIUTH MPHU BBIAYBAHUHU MBUIBHOTO Iy3bIPs, YTOOBI YBEIUYUTH
ero oonem ot V; = 8 em® 10 Vo= 16 cm>? CuuTaTh IPOLECC H30TEPMUUECKHM.

Kontponsnas padora Ne 1.
Bapuanr 3.

103. /IBe aBTOMAIIMHBI ABUKYTCS MO JOPOTaM, yroia MeXIy KoTopbiMH, a = 60°. CKopoCTh aB-
TOMAIWH 0= 54 kM/49 ¥ v2= 72km/4. C KaKoi CKOPOCTBIO V yAAJSIOTCS MAITUHBI OJHA OT JIPY-
rou?

113. Opynaue, *KecTKO 3aKpervieHHOE Ha JKEJIE3HOAOPOKHOW rmiaTdopme, MpOU3BOAUT BBHI-
CTpeJl BIOJIb MOJOTHA KEJE3HOW Ioporu nox yriioM o = 30° k auHuuM ropusonra. Onpene-
JUTHh CKOPOCTH #20TKaTa MIAT(GOPMBI, €CJIM CHAPSJ BBUICTACT CO CKOpocThio 17 = 480
M/c. Macca matgopMbl ¢ OpyareM U CHapsiaMmu m = 18T, macca cHapsga m; = 60 Kr.

123. Illap maccoit m;= 1 Kr IBUKETCSI CO CKOPOCTBIO 0;= 4 M/C ¥ CTAIKMBACTCS C IIIAPOM Mac-
COM m>=2Kr, IBIKYIIUMCSA HABCTpEUy €My CO CKOpPOCThbIO v2 = 3 m/c. KakoBbl ckopocTHu| u
U2 II1apoB 1ocsie yaapa? Y aap cuutath abCOIIOTHO YIIPYTHM, TIPSIMBIM, IIEHTPATHLHBIM.

133. IlpyxwunHa xectrocThio k= 500 H/Mm cxara cunoit /= 100 H. Onpexnenuts paboTy 4 BHelI-
HEW CHJIBI, JOTIOJHUTEIBHO CKUMAIOIIEH MPYXHUHY erie Ha Al =2 cMm.

143. Ha o601 maxoBuka tuamerpoM D= 60cM HaMOTaH IIHYp, K KOHILy KOTOPOT'O IPUBSA3aH Ipy3
Maccoi m= 2kr. OnpeaennuTs MOMEHT MHEpLUH J MaxoBHKa, OH, BPallasich PaBHOYCKOPEHO
MOJl AEWCTBUEM CHUJIBI TSIKECTH TPy3a, 3a Bpems ¢ = 3¢ mpuoOpes YriioByI CKOPOCTh @ = 9
pazn/c.

153. Ilnardopma B Bue Aucka auameTpoM D= 3 M u maccoil m;= 180 Kr MOKeT BpalaThCs
BOKpYT BepTUKAIbHOU ocH. C KaKoW yTiIOBOM CKOPOCTBIO ; OyJeT BpamaThes 3Ta miatdop-
Ma, €clii 10 ee Kparo MOHJeT yenoBek Maccoiimy= 70 kr co ckopocTeio v= 1,8 M/c oTHOCH-
TENbHO TIaTGOopMbI?

163. 13 6ecKkOHEYHOCTH Ha MOBEPXHOCTh 3eMJIM MajgaeT MeTeopuT Maccoit m = 30 kr. Omnpe-
JIeUTh paboTy A, KOTopas IPU 3TOM OyeT COBEpPICHA CUIIaMU IPAaBUTAIIMOHHOTO TIOJIS 3eM-
Ju. Y CKOpeHHe CBOOOTHOTO MaJIeHHsI g Y IOBEPXHOCTH 3eMITH U €€ paanyc R CUUTaTh U3BECT-
HBIMU.

KonTponbnas padora Ne 2.
Bapwuanr 3.

203. Bona npu temmneparype ¢ = 4 C 3auumaer o6beM ¥ = 1 cm>. OnpenenuTs KOIUYECTBO Be-
iecTBa v ¥ 4nuciao N MOJIeKy1 BOJBI.
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213. bannon BmectuMocThio V' = 20 1 3anonHeH azotoM npu temneparype ' = 400 K. Korna
4acTh ra3a M3pacxoJIOBajii, JaBjieHne B OayuioHe moHu3miock Ha Ap = 200 klla. Onpenenutsb
Maccy m U3pacxoJ0BaHHOTO ra3a. [Ipolecc cuntaTh H30TEPMUYECKUM.

223. KonnyecTBo BeniecTBa renus v = 1,5 Moib, Temneparypa 7' = 120 K. Onpenenuts cymmap-
HYI0 KHHETHYECKYIO YHEPTUI0 Ey MOCTYNAaTEIbHOTO ABUKEHUS BCEX MOJIEKYJI 3TOTO rasa.

233. Ompenenuth MOKa3zaTellb aauadaThl y HICATBHOTO Ta3a, KOTOPBIM HpH TeMIlepaType
T =350 K u naBnenuu p = 0,4 MlIla 3auumaer o6vem V' = 300 11 u umeet Terioemkocts C,= 857
Jx/K.

243. Bonopoa Haxoautcs oA aasinenuem p = 20 mxlla u umeer remneparypy 7 = 300 K. Onpe-
JEJIUTh CPEJTHION JUTMHY CBOOOIHOTO Mpobera (/) MOJIeKyIbl TAKOTO rasa.

253. Ilpu agmabaTHOM CXKAaTUW JaBICHHE BO3ayXa ObuT0 yBenmmueHo oT p; = 50 xlla mo
p2 = 0,5 MIla. 3ateM npu HEU3MEHHOM 00bEME TeMIlepaTypa Bo3ayxa Oblia MOHMKEHA JI0 TIep-
BOHauajibHOU. ONpeeuTh JaBJI€HUE p3 ra3a B KOHIIE ITpoLecca.

263. Omnpenenutb paboTy A2 U30TEPMUYECKOTO CXKATHA Ta3a, coBepmaroriero 1uki Kapao KI1J]
koroporo 7= 0,4, eciu paboTa U30TEPMHUUECKOTO paciiupeHus pasHa A; = 8 JIx.

273. Kakas 3Heprus E BBIJCIUTCS MPU CIUSHUU ABYX Kamnenb pTyTH auameTpoM d; = 0,8 Mmm u d>
= 1,2 MM B OJIHY KaIruito?

Kontponbnas padota Nel.
Bapuant 2

104. MatepuanbHasi TOYKa JABHKETCS MPSIMOJIMHEHHO ¢ HA4YaJIbHOM CKOPOCThIO 09 = 10 M/c 1 mo-
CTOSHHBIM YCKOpPEHHeM a = -5 M/c2. OnpeeuTh, BO CKOIBKO Pa3 MyTh As, MPOiIeHHbIH MaTe-
pUaNbHON TOUKOM, OYJET IMPEBBINIATh MOAYJIb €€ NepeMeleHus Ar crycTs ¢ = 4 ¢ mocie Hadana
OTCYETa BPEMEHHU.

114. Yenosek Maccoii m; = 70 Kr, OEryIiuii Co CKOPOCTBIO v; = 9 KM/4, TOTOHSIET TEIEKKY Mac-
coif mz = 190 kr, IBIXKYIIYIOCS CO CKOPOCThIOV? =3,6 KM/4, U BckakuBaeT Ha Hee. C Ka-
KOH CKOPOCTBIO CTAHET JIBUraThCsl TeJexkKa ¢ yeaoBekoM? C Kakoil CKOpOCThIO OyAET JBUTaThCS
TEJEKKa C YeIIOBEKOM, €CJIH YEJIOBEK 110 MPBhDKKA Oekal HaBCTpedy TelexKke?

124. [lap maccoit m; = 3 KI ABMKETCS CO CKOPOCTBIO 0;=2M/C U CTAIKUBACTCS C MOKOSIIUMCS
nrapom maccoit m > = 5 kxr. Kakas pabora Oynmer coepmieHa mpu gedopmanuu mapoB? Y map
CUMUTATh A0COIIOTHO HEYNPYTUM, NMPSAMBIM, LIEHTPAIbHBIM.

134. JIe npyxxunbl xecTrkocThiok; = 0,5 kH/M u k=1 kH/m ckperens! napaimensHo. Onpene-
JUTh NOTEHIMAIbHYIO SHEPTHI0 /1 TaHHOM cucTeMbl TpH abCOMIOTHOM Aedopmarun 4L =4 cm.
144. Hute c npuBs3aHHBIMM K €€ KOHIIaM Irpy3aMu maccamu m ; = 50 T u m2 = 60 r nepeku-
HyTa uepe3 0ok nuamerpom D= 4 cMm. OnpenenuTs MOMEHT uHepuuu J 0J10Ka, ecliv Mo/ JIeH-
CTBHEM CHJIBI TSZKECTH IPY30B OH MOIyYUI yII0Boe yckopenue e= 1,5 pan/c’. TpeHueM u 1po-
CKaJIb3bIBAHMEM HUTH 110 OJIOKY NMpeHeOpeyb.

154. ITnardopma, nmeromas ¢opMmy AHMCKa, MOXKET BpallaTbCs OKOJO BEepTHUKaIbHOM ocu. Ha
Kpato miaaTgopmsbl CTOUT yesioBek. Ha kakoii yron ¢ noBepHeTcs miaTgopma, eciid 4eJI0BeK MOoi-
JIeT BJOJIb Kpast maatdopMbl U, 0001 ee, BEpHETCs B UCXO/AHYIO (Ha miuatdopme) Touky? Mac-
ca tutatrgopmel m; = 280 kT, Macca yenoBeka m = 80 Kr.

164. C noBepxHOCTH 3eMJIM BEPTHKAJIBLHO BBEpX IyIIE€Ha pakeTa co CKOpocThio v= 5 kM/c. Ha
KaKyI0 BBICOTY OHA ITOJTHUMETCs?

174. OnpenenuTh 4acToTy Vv MPOCTHIX TAPMOHMYECKUX KoJIeOaHui nucka paguycoM R = 20 cm
OKOJIO TOPU3OHTAJBHON OCH, MPOXOAIICH Yepe3 CepeluHy pajnyca JUCKa MEPIeHIUKYISIPHO
€ro MIOCKOCTH.

KonrtponsHas padora Ne 2.
Bapuanr 4.

204. Haittu mossspHyt0 Maccy M u Maccy my OJHOM MOJIEKYJIbI IOBAPEHHOM COJIH.

214. B GamnoHe BMeCTUMOCTHIO V' = 151 HaxoauTcs aprod nox aasienueM pi = 600 xlla u mpu
temneparype 71 = 300 K. Koraa u3 6amiona O6bu10 B3SITO HEKOTOPOE KOJIMUECTBO rasa, JaBjlIeHHe
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B O6ayutoHe nmoHusuiock a0 p2 = 400 klla, a temneparypa ycranoBuiack 72 = 260 K. Onpenenutsb
Maccy maprosa, B3sToro u3 OajuioHa.

224. MonspHass BHYTpeHHsA »Hepruss Um HEKOTOPOro J[BYyXaTOMHOro rasa pasHa 6,02
k/[x/Monb. Onpenenutb CpeHIO0 KUHETHUECKYIO SHEPTUI0 <&g. > BpAIIaTEIbHOTO JBHKEHUS
OJIHOH MOJIEKYJIbI 3TOTrO ra3a. ['a3 cuurarh ujeanbHbIM.

234. B cocyzie BMECTUMOCTBIO V= 6 J1 HAXOUTCS IPU HOPMAJIBHBIX YCIOBUSIX JIBYXaTOMHBIN ra3.
Onpenenuts TeII0eMKOCTh Cy 3TOTO ra3a MpH MOCTOSIHHOM 00beMe.

244, [Tpyn HOpMAJILHBIX YCIOBUSX JJIMHA CBOOOAHOTO TIpodera < ¢ > MOJIEKYJIBI BOJOPO/Ia paBHA
0,160 mxM. Onpenenuts AuameTp d MOJIEKYJIBI BOJIOPOAA.

254. Kucnopon maccoit m = 200 r 3aaumaeT oobeM V1 = 100 1 1 HaXOIUTCA MO AaBICHUEM P
= 200 kIla. ITpu HarpeBaHuu ra3 paciupuics MpU MOCTOSTHHOM AaBiieHHH 10 o0bema V2 = 300
JI, a 3aTeM ero aaBjeHue Bo3pocio 1o p3 = 500 klla npu HensmenHoMm oObeme. Halitu nsmene-
HUE BHYTpeHHEN sHeprun AU ra3a, COBEpIICHHYIO ra3oM paboty 4 u Temiory (), mepeianHyko
ra3y. [loctpouts rpaduk nporecca.

264. I'a3, copepatomuii 1uki Kapuo, otnan reronpueMHuky termiory 0= 14 xJx. Onpene-
JIUTh Temnepatypy 77 TEIIOOTIaTyuKa, €clid Ipu Temieparype temionpuemuuka 7> = 280 K
pabora nukia 4 = 6 xJ[x.

274. OnpenenuTs JaBieHUE p BHYTPH BO3AYILIHOIO IMy3bIpbKa JUAMETPOM d = 4 MM, HaxoJs1lie-
rocs B BOJIE y caMoi ee moBepXHOCTH. CuuTaTh aTMOC(HEPHOE J1aBICHUE HOPMAIIbHBIM.

Kontponbnas padora Nel.
Bapuanr 5.

105. Benocumnenuct exan U3 OAHOTO MyHKTA B Jipyroil. [lepByto TpeTh myTH OH Ipoexall co CKO-
poctbio v; = 18 kM/4. Jlanee MONTOBUHY OCTaBIIETOCs BPEMEHHU OH €Xall CO CKOPOCThIO vy = 22
KM/4, TIOCJIE Yer0 J0 KOHEYHOTO ITyHKTa OH IIEJ IMEIIKOM CO CKOPOCThIO v3 = 5 KM/4. Onpene-
JUTH CPEAHIOI0 CKOPOCThH (D) BEIOCUTIEAUCTA.

115. KonbkoOexell, CTost Ha KOHbKaxX Ha JibJy, OpocaeT KaMeHb Maccor m ;= 2,5 Kr MOJl yIJIOM o
= 30° K ropu3oHTY co ckopocThio v = 10 M/c. KakoBa OyneT HavalbHass CKOPOCTh VoJIBH)KCHHS
KOHBKOOEXKIIa, eciii Macca ero my= 60 kr? [lepemernienrneM KOHbKOOEXKITA BOBpEeMs OpOCKa Tpe-
HeOpeYb.

125. Onpenenuts KIIJ # meynpyroro ymapa Ooitka maccoit m;= 0,5 T, majgaroimiero Ha cBaro
maccoit m2 = 120 kr. Ilone3Hol cuuTaTh SHEPTrUI0, 3aTPaueHHYI0 HAa BOMBaHUE CBau.

135. Kakyto Hy>)XHO COBEpIIMTH paboTy A, 4TOObI MpYyXHUHY KecTKocThio k= 800 H/m, cxaTyro
Ha x = 6 CM, JIOTIOJTHUTEIIBHO ckaTh Ha A x = 8 cm?

145. CreprxeHb BpalaeTcsi BOKPYT OCH, TPOXOASIIEH Yepe3 €ro CepeInHy, COTIACHO YPaBHEHUIO
@ = At+Bf, rne A =2 pan/c,B = 0,2 pan/c’. Onpenenuts Bpamaronmii MoMeHT M, neiicTByromuii
Ha CTepKEHb uepe3 BpeMms £ = 2 ¢ IocJie Hayajla BpalleHHsl, €CIM MOMEHT UHEPLUU CTEPKHSA
J=0,048 kr- M°.

155. Ha ckambe JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B PYKE 3a OCh BEJIOCHIIEIHOE KOJIECO,
Bpalarolieecss BOKpyr CBO€i oCH ¢ yIiloBOH CKOpOCThbio w; = 25 paza/c. Och Koyieca pacrosio-
JK€Ha BEPTUKAJIbHO U COBIAJAeT ¢ ocblo ckaMbh JKykoBckoro. C Kakoil CKOpPOCThIO ®2 CTa-
HET BpalllaTbCs CKaMbs, ECIIA TOBEPHYTh KOJIECO BOKPYT TOPU3OHTAIBLHONW OCH Ha yrou o = 90°?
MOMEHT MHEpLMH YeIoBeKa U cKaMbu J paBeH 2,5 KT - M?, MOMEHT HHepIuH Koneca Jo = 0,5 kr
M

165. 1o kpyroBoii opbute Bokpyr 3emin odpamiaercst CimyTHUK ¢ nepuoaom 7' = 90 mun. Omnpe-
JIETUTH BBICOTY CITyTHHUKA. Y CKOPEHHE CBOOOTHOTO Ma/IeHUS g Y TIOBEPXHOCTH 3eMIIU U €€ paJiu-
yC R cuuTaTh U3BECTHHIMHU.

175. Onpenenuts neproa 7' MPOCTHIX TAPMOHUYECKUX KojeOaHui nucka paguycoM R = 40 cm
OKOJIO TOPU30HTAJIBHOM OCH, MPOXOoJdllel uepe3 o0pa3yolylo JuckKa.

KonTponbhas padora Ne 2.
Bapuanr 5.
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205. Omnpenenuts Macecy m1, OAHON MOJIEKYJIBI YIJIEKHCIIOTO rasa.

215. JIBa cocyna omMHAKOBOTO 00OBbeMa conepkaT Kuciaopoa. B omHoOM cocyne maBienue p; = 2
Mlla u temneparypa 77 = 800 K, B apyrom p> = 2,5 Mlla, 7> = 200 K. Cocynsl coenunHunu
TpyOKOM M OXJIaJAMJIA HaXOJsIIeicss B HUX Kuciopos ao temneparypsl 7 = 200 K. Onpeaenutsb
YCTaHOBHUBIIEECS B COCY/1aX JIABICHUE p.

225. Onpenenutsb CPEAHIO KMHETUYECKYH SHEPIHUIO () OJHOM MOJIEKYJbl BOJISHOrO napa 1 =
500 K.

235. Onpenenutb OTHOCUTENIBHYIO MOJIEKYJIAPHYIO Maccy M, U MOJIApHYIO Maccy M rasa, eciu
Pa3HOCTh €ro yAETbHBIX TeINIOEMKOCTEH ¢, - ¢y = 2,08 kJ[x/(kr-K).

245. KakoBa cpenHsas apudmerndeckas CKOPOCTh (D) MOJIEKYJ KUCIOpOAa MPU HOPMAaJbHBIX
ycnoBusax. Ecnu u3BecTHO, YTO CpeAHsst [UIMHA CBOOOAHOTO mpobera («£» MOJIEKYJbI KHCIOpoaa
MpHY 3TUX ycioBusax paBHa 100 Hm?

255. O6beM BoIOpO/A IIPU U30TEPMUUECKOM pacuipenuu npu temuneparype 7' = 300 K ysenu-
ywica B n = 3 paza. Onpenenutb padoTy 4, COBEpUICHHYIO ra3oM, U TEIoTy (J, MOIy4YeHHYIO
npu 3ToM. Macca m Bogopoaa paBua 200 r.

265. I'a3, aBissICH pabOYMM BEIIECTBOM B IHKJIE KapHO, MOMyYMsI OT TEIUIOOTIATYMKA TEIIOTY
01 = 4,38 x/Ix u coBepmmn padory 4 = 2,4 kJ[x. Onpenenuts TeMnepaTypy TEIIOOTIATIHKA,
eciu Temrneparypa remionpuemuuka 7>=273 K.

275. TIpocTpaHCTBO MEXAy OBYMS CTEKJISHHBIMU MapajlieIbHBIMU IJIACTHHKAMH C IJIOIIAAbIO
nosepxHocTy S = 100 cM? Kax/1as, pacroioKeHHbIMI Ha paccTossHuU £ = 20 MKM JApYT OT JIpyTa,
3aMoJIHEHO BOJOW. Ompenenuts cuiy F, NPUKUMAOILYIO ITUIACTUHKU ApPYT K apyry. Cuurarth
MEHHUCK BOTHYTBIM C INAMETPOM d, PaBHBIM PACCTOSHUIO MEXITY TJIaCTUHKAMU.

KonrpomnsHas padora Nel.
Bapuanr 6.

106. Teno 6pomieHo nox yriaom o = 30° kK TOpU30HTY co cKopocThio vy= 30 m/c. KakoBbl OyayT
HOpPMAaJIbHOE d;, W TaHT€HIMAJIbHOE d; YCKOPEHUs Teja yepe3 BpeMs f = 1 ¢ mocse Havajna JABU-
KEeHUsA?

116. Ha nony cTouT Tenexka B BUAE AJIMHHOW JOCKU, CHaOKEHHOH Jierkumu konecamu. Ha ox-
HOM KOHIIE JIOCKM CTOMT 4eJjioBeK. Macca ero m; = 60 kr, macca gocku mz= 20 kr. C xakoH
CKOPOCTBHIO (OTHOCUTENBHO T0J1a) OYAET JBUTATHCS TEIEKKA, €CIU YEJIOBEK MOUAET BIOJb
HEe CO CKOPOCThIO (OTHOCUTENBHO NOCKH) v = 1 M/c? Maccoil kojec U TpeHHEeM IpeHeOpeyb.
126. I1lap maccoii m;= 4 Kr IBHKETCSI CO CKOPOCTBIO 0= 5 M/C M CTAJIKUBAETCS C IIAPOM MaCCOU
m>= 6 KT, KOTOpbIIl JBIKETCS eMy HaBCTPEUy CO CKOPOCThIO v2= 2 M/c. OnpenenuTh CKOPOCTH
uj¥ uy MIAPOB MOCIKE yAapa. Y aap cuuTaTh a0COIIOTHO YIPYTUM, NPSIMBbIM,  II€HT PAJbHBIM.
136. Ecnin Ha BepXHMI KOHEIL| BEPTUKAJIBHO PACIOI0KEHHOW CIUPAIBbHONW MPYKUHBI NIOJOKUThH
rpy3, TO MpyXUHA coxkMmeTcs Ha A¢ = 3 mM. Ha CKOJIBKO COXMET NPYKUHY TOT XK€ Ipy3, yIaB-
MK Ha KOHEIl MIPYKUHBI C BBICOTHI A= 8 cM?

146. 1o TOpu30OHTATBLHOM MJIOCKOCTH KaTUTCS JUCK CO CKOPOCThIO v= 8 M/c. Ompenenutb Kodd-
(GUIMEHT CONPOTUBIIEHUS, €CIU JAMCK, OyAydM HpeNOoCTaBICHHBIM caMOMy cebe, OCTaHO-
BUJICS, TPOM A yTh s= 18 M.

156. OgHopoanslil crepxenb mHON £ = 1,0 M MOXKeT cBOOOHO BpallaThCsl BOKPYT TOPHU30H-
TaJbHON OCH, MPOXOJAIEH Yepe3 OJUH U3 ero KOHLOB. B Apyroil koHel abCOIOTHO HE YIIPYTo
yAapsieT myJs Maccoid m = 7 T, JeTAuas NepIeHIUuKYJIIpHO CTEPKHIO U ero ocu. Onpenenursb
Maccy M cTepikHs, €clu B pe3yjbTaTe MOMaJaHus MyJd OH OTKJIOHUTCS Ha yroa o = 60°.
[TpunsATH ckopocTh mynu v = 360 m/c.

166. Ha xakoM pacCTOSIHMM OT LIEHTpa 3€MJIM HAaXOJIUTCA TOYKA, B KOTOPOW HANPSIKEHHOCTH
CyMMAapHOTr0 I'paBUTallMOHHOTrO noJis 3eMiau U JIynel paBHa Hymt0? [IpunsaTs, uto mMacca 3eman
B 81 pa3 6omnbiie Macchl JIyHBI U UTO pacCcTOSIHUE OT LIEHTpa 3eMiu 1o 1neHTpa Jlynsl paBHO 60
pannycaMm 3eMIIH.

176. Onpenenuts neproa 7' KojiebaHUN MaTEMaTHUYECKOTO MAsTHUKA, €CJIM €r0 MOAYJh MaKCH-
MaJIbHOTO nepeMenieHus 4,= 18 cM 1 MakcuMalibHasi CKOPOCTb Umax= 16 cMm/C.
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Konrponsnas padora Ne 2.
Bapuanr 6.

206. OnpenenuTh KOHIEHTPALUIO 7 MOJIEKYJI HaXOAIIEroCsl B COCY/l€ BMECTUMOCThIO V' = 211.
KonuuecTBo BemecTBa v kuciaopoaa paBHo 0,2 MOJib.

216. BpruuciauTh IJIOTHOCTh p a30Ta, Haxosuierocs noj aasieHueM p = 2Mlla u umeroiiero
temneparypy 7' =400 K.

226. OmnpenenuTh CPeIHIO KBAJAPATUUYHYIO CKOPOCTb (Uxg) MOJIEKYJBI T'a3a, 3aKJIIOYEHHOTO B
cocyJl BMeCTUMOCTbIO V' =2 1 nox naBnenueM p = 200 kIla. Macca razam = 0,3 1.

236. Onpenenutb MOJISIPHBIE TEIJIOEMKOCTH ra3a, €Cu €ro yJelbHbIe TeIIoeMKocTH ¢ = 10,4
k/x/ (kr'K) u c,= 14,6 x/x/(xr-K).

246. Kucnopon Haxonurtcs noa gasienveM p = 133 unlla npu temneparype 7= 200 K. Boeruuc-
JUTH CPEHEE YUCIIO (Z) CTOIKHOBEHUI MOJIEKYJIbI KUCIOpOa MPU 3TUX YCIIOBUSX 3a Bpems = |
c.

256. Azot maccoii m= 0,1 kr 6pu1 H300apHO HarpeT oT Temmneparypsl 7; = 200 K 1o Temmnepary-
pol 7> = 400 K. Onpenenuts padboTy A, COBEPIICHHYIO Ta30M, OJIYYCHHYIO UM TeIioTy O U u3-
MeHeHue AU BHYTpEeHHEN YHEPIUM a30Ta.

266. I'a3, coBepuaronuii nukia KapHo, otnan terionpueMHUKy 67% TEmIoThl, OITYyYeHHON OT
TeruiooTaaTyrka. OnpenaenuTs TemnepaTypy 7> TEIUIONPHUEMHHKA, €CIM TeMIlepaTrypa TeraooT-
natuuka 77 =430 K.

276. ['munepuH NOIHSJICS B KallWJUIAPHOM TpyOKe TuamMeTpoM kKaHaia d = 1 MM Ha BBICOTY /1 =
20 mM. OnpeniennuTh MOBEPXHOCTHOE HATSDKEHHUE o TiniiepruHa. CUuTaTh CMaYUBAHUE TTOTHBIM.

KonrpomnsHas padora Nel.
Bapuant 7.

107. MarepuanbHasi TOYKa ABHXKETCS 110 OKPY>KHOCTH C IOCTOSHHOHM YIJIOBOH CKOPOCTBIO ® =
7/6 pan/c. Bo ckoibko pa3 myTh s, POHICHHBIH TOYKOU 33 BpeMs (=4 ¢, OyneT O0IbIle MOy s
ee nepemenieHus Ae? [IpuHATh, 4TO B MOMEHT Hauaja OTCYETa BPEMEHHU paauyc-
BEKTOP 7, 3aJAI0IINI TOJI0KEHNUE TOUYKH Ha OKPY>KHOCTH, OTHOCHTEIHHO HCXOJHOTO TIOJIOKECHHUS
OBLJT MOBEPHYT Ha yroi ¢o = n/3pas.

117. Cuapsn, nereBmmii co ckopocThio v = 400 m/c, B BepXHEW TOYKE TPACKTOPUH pPa3o-
pBajcs Ha JBa OCKOJIKa. MEHbUIMHA OCKOJIOK, Macca kotoporo cocrtaBisger 40% oT macchl
CHapsija, MmojeTesl B MPOTUBOMOJOXHOM HalpaBIeHUU CcO ckopocThiou; = 150 m/c. Onpe-
JIeNTUTh CKOPOCTh U2 OOJBIIEr0 OCKOJIKA.

127. U3 cTBOIAa aBTOMATHYECKOTO MTUCTOJIETA BBIJIETENA IyJIsl Maccoi m;= 10 T cO CKOPOCTBIO D=
300 m/c. 3arBop muctoiaera Maccoitm, = 200 r npuKUMaeTcsl K CTBOJIy NMPY>KUHOM, JKECTKOCTh
koTopoit k£ = 25 kH/m. Ha xakoe paccrositHue oroiiner 3arBop nocie BbicTpena? CuurtaTh, 4TO
MHUCTOJIET JKECTKO 3aKpEIlIeH.

137. U3 npy>KUHHOTO MUCTOJIETA C MPYKUHOM kecTKoCcThio kK = 150 H/M Obu1 mpou3BeneH BbI-
cTpen myneit Mmaccoit m = 8 r. OnpenenuTb CKOpPOCTh ¥ IyJIH MPH BBUIETE €€ U3 MHUCTOJIETa, €ClIn
npyXxuHa Obla ckara Ha Ax= 4 cM.

147. Onpenenutb MOMEHT CUJIbl M, KOTOPBIH HEOOXOAUMO MPHIIOKUTH K OJIOKY, BpallatoleMy-
cs1 ¢ yacToToit = 12 ¢!, uT06bI OH OcTaHOBUIICA B TeueHUe BpeMeHu At= 8 c¢. Jluamerp 610ka D
=30 cM. Maccy 6510ka m = 6 KT CUUTaTh paBHOMEPHO PacHpeeIeHHOH 1o 0060y .

157. Ha kpato nnaTgopMbl B BUJIE AMCKA, Bpallaroiecs 0 MHEPIUU BOKPYT BEPTHUKAIbHON OCH
¢ yactotoii n;/= 8 mun!, crout yenosex maccoii m; = 70 kr. Korja denosek mepemien B LEHTP
m1at(OpMbl, OHA CTajla BPAIIATLCA ¢ YacToToi 7> 10 Mun™'. Onpenenuts Maccy m1> IIaTGOPMBL.
MOMEHT UHEpLMH YeIOBeKa PaCCUUTHIBATh, KaK JJIsl MaTepUAIIbHOM TOUYKH.

167. CnytHuk oOpaiaercst BOKpYr 3eMJId 1o KpyroBoil opourte Ha BeicoTe A= 520 kM. Onpene-
JUThH MEeproJ] oOpalleHus CIyTHHKA. Y CKOPEHHE CBOOOJIHOTO MaJACHUS g Y MOBEPXHOCTH 3eMIH
U €€ pagnyc R cunTaTh U3BECTHBIMHU.
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177. MarepuanbHasi TOYKa COBEpIIAET MPOCTHIE TApMOHUYECKHE KOJIeOaHus TaK, YTO B HAYaJb-
HBIII MOMEHT BPEMEHH CMeIIeHnex) = 4 ¢cM, a CKopocTh vo= 10 cm/c. OnpenenuTs aMIuTyay A
U HavanbpHy10 (asy ¢o konebanuit, ecinu ux nepuon 7 =2 c.

Konrponsnas padora Ne 2.
Bapuanr 7.

207. OnpenenuTh KOJMYECTBO BEIIECTBA V BOAOPO/A, 3AIOJIHSIONIETO cocyl ooObemMoM V= 3 1,
€CIIM KOHIIEHTpaIHs MOJIEKyJI ra3a B cocyae n=2-10'8 M.

217. OnpenenuTb OTHOCUTEIBbHYIO MOJICKYJISIDHYIO Maccy M, rasza, eciu npu temieparype 7 =
154 K u naBnenuu p = 2,8 Mlla on umeer miaoTHocTh p= 6,1 KO/M>.

227. Bonopona Haxomutcsa nipu temneparype 7' = 300 K. Halitu cpenHior0 KHHETUYECKYIO SHEp-
THIO (£gp) BPAIIATEIBHOTO IBUXKEHUS OIHOM MOJEKYJbl, a TAKKE€ CYMMAapHYIO KHHETHYECKYIO
SHepruto Ey Bcex MOJIEKYJI 3TOr0 ra3a; KoJIn4ecTBo Bojopoaa v= 0,5 MoJIb.

237. Haiitu ynensHble ¢y ¢, 1 Modsipable Cy v Cp TEIIOEMKOCTH a30Ta U TENHSL.

247. Tlpu KaKoOM JIaBJICHUH p CPEIHsS JyIMHA cBOOOIHOTO mpobdera «£» MOJIEKYJ a30Ta paBHA M,
ecru TemrnepaTypa rasa ¢ = 10° C?

257. Bo cKOJbKO pa3 yBeIMUUTCS 00bEM BOJIOPOA, COAEpKAIUN KOoJInyecTBO BeulecTsa v= 0,4
MOJIb [IPH U30TEPMHUYECKOM PACIIUPEHUH, €CIIH MPU ITOM T'a3 MOIYUUT KOJIUYECTBO TEIIOTH O=
800 [x? Temneparypa Bogopona 7 = 300 K.

267. Bo ckonbko pa3 yBenuuutcs KO3 UIMEHT MoJIe3Horo AeicTBus # uukia KapHo npu mo-
BBIIICHUH Temreparypsl temooraaryuka ot 7;= 380 K no 7/ = 560 K? Temneparypa temuio-

npuemauka 7>= 280 K.
277. B Bony omyllleHa Ha OY€Hb MaIyI0 TJIyOMHY CTEKJIsIHHAs TpyOKa ¢ AuaMeTpoM KaHaia d = 1
MM. OnpenenuTs Maccy m BOJBI, BOLIEAIICH B TPYOKY.

Bapuanr 8.

108. MarepuanpHasi TOYKa JBUXKETCS B IIJIOCKOCTU X) COTJIACHO ypaBHEHUSIM x = A; + Bt +
Citu y = A> + Bat + Cof?, tne By = 7 m/c, C; = -2 M/c?, B> = -1 m/c, C> = 0,2 m/c?. Haiitu mo-
JyJTd CKOPOCTH U yCKOPEHUS TOYKH B MOMEHT BpeMEHH { = 5 C.

118. /e onunakoBble joaku Maccamu m= 200 Kr kaxkaas (BMeCTe C 4YEJIOBEKOM U Ipy3aMmu,
HaxXOSAIIMMHUCSA B JIOJIKAaX) ABMXKYTCS NapajuleIbHBIMUA KypcaMH HaBCTpedy ApPYyT APYry ¢ OJMHA-
KOBBIMH cKopocTsiMH v = 1 m/c. Korja oKy nopaBHSINCH, TO C IEPBON JIOJKHU HA BTOPYIO U CO
BTOpPOH Ha MEPBYI0 OJTHOBPEMEHHO nepeOpachiBatoT rpy3bl Maccamum; = 200 kr. Onpeaenurs
CKOPOCTH U7 U U2JI0/I0K TTOCIIe TIepedpachIBaHUsI TPY30B.

128. IIap maccoii m; = 5 KI IBUXKETCS CO CKOPOCThIO 07 = | M/C ¥ CTAIKUBAETCs C MOKOSIIUMCS
mapoM Maccoi my = 2 kr. OnpeneanuTh CKOPOCTH U] U U2 IIAPOB MOCIE yaapa. Y 1ap CUuTaTh ao-
COJIFOTHO YIIPYTHM, IIPSIMBIM, LIEHTPAIbHBIM.

138. Hanere Ha npyxuHHBIN Oydep, BaroH maccoi m = 16 T, IBUTaBIIUNCSA CO CKOPOCTBIO D
= 0,6 M/c, ocTaHOBMJICS, CXaB NpyXkuHy Ha A¢ = 8 cMm. HaiiTi o01yro ’KecTKoCcTh k npyKuH Oy-
dbepa.

148. brok, umeronuit hopmy aucka maccoit m = 0,4 xr, BpamaeTcst oJ JeHCTBUEM CHUIIBI HATS-
JKEHUS] HUTH, K KOHIIaM KOTOPOW MoJBeIIeHb! rpy3bl Maccamu m; = 0,3 kr u m2 = 0,7 xr. Onpe-
JeNUTh CUiIbl HaTskeHus 77 u T2 HUTH 110 00e CTOPOHBI OJI0Ka.

158. Ha kpato HenoaBuxHOM ckaMbH JKykoBckoro auamerpom D = 0,8 M u Maccoit m; = 6 Kr
CTOUT 4enoBeK mMaccoil mo= 60 kr. C Kakoil yrioBOl CKOPOCTBIO (@ HaYHET BpalllaThCsl CKAMb,
€CJIM YEJIOBEK NMOMMAaeT JeTAIUN Ha Hero Msa Maccort m = 0,5 kr? Tpaexkropus Ms4a rOprU30H-
TaJIbHA M MIPOXOAUT Ha paccTosHuu » = 0,4 M OT ocu ckamMbu. CKOpOCTh MsiUa v = 5 m/c.

168. Omnpenenuth TUHEHHYIO U YTJIIOBYIO CKOPOCTH CITYTHHKA 3€MJTH, OOpAaIaroIierocs mo Kpy-
roBoit opoute Ha BricoTe £ = 1000 kM. YckopeHHe cBOOOIHOTO MaJCHHs g Y TOBEPXHOCTH 3eM-
JM U ee paguyc R cCUUTaTh N3BECTHBIMH.

178. CxuiagpiBatoTcst JBa KojeOaHUs OJUHAKOBOTO HAMPABJICHUS M OJUHAKOBOTO MEpHUOJa: X| =
Ajsinert u x2 = Azsinws(t + 1), tne A1 = A>=3 e, o = w2 = nc’!, T=10,5 c. Onpenenurs am-
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WIMTYy A ¥ HadanbHyIo a3y gopesynbrupylomiero konebanus. Hanucars ero ypasuenue. Ilo-
CTPOUTH BEKTOPHYIO IMAarpaMMy JJIsi MOMEHTa BpeMeHH ¢ = 0.

Kontponbnas padota Ne 2.
Bapuanr 8.

208. B Oamnone BMecTUMOCTbIO V= 3 11 copepxutcs kucinopon maccoit m = 10 r. Onpenenuts
KOHIEHTPAIUIO 72 MOJIEKYJI Ta3a.

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

228. Ilpu kaxoii Temrepatrype cpefHssi KHHeTU4YecKasi SHepTrHs (€,» MOCTYNAaTeIbHOTO JBHKEHUS
MOJIEKyIIbI Ta3a paBHa 4,14 - 102! JIx?

238. BeruucauTh y/enbHbIE TEMIOEMKOCTH ra3a, 3Has, uTo ero MoispHas macc M = 4 - 107
KI/MOJIb U oTHOIIeHUe Tertoemkocterd Cp/Cy = 1,67.

248. B cocyae BMeCTUMOCTBIO V' = 5 11 HaxoauTcst Bogopoa maccor m= 0,5 r. OnpeaenuTs cpe-
HIOIO JUTUHY CBOOOHOTO mpoodera «£» MOJIEKYJIbl BOAOPOAA B 3TOM COCY/E.

258. Kakast pabora A coBepiiaetcsi Mpyu U30TEPMHUYECKOM PaACIIMPEHUH BOJOpPOAA Maccon m= 5
r, B3sitoro npu temmeparype 7 =290 K, ecnmu 06beM raza yBeauduBaeTcs B TpU pasza’?

268. UneanbHas TeruioBas MamnHa padortaeT no nukiy Kapho. Temneparypa TeminoornaTuvka
T; =500 K, remneparypa ternonpuemnuka 7> = 250 K. Onpenenuts tepmudecku KIIJ{ # nuk-
Ja, a TaKke paboTy A; pabodero BeleCTBa NPU U30TEPMUUYECKOM PACUIMPEHUH, €CIIU MPU U30-
TEPMHUECKOM C3KaTuu coBepiieHa padbota 4>= 70 JIx.

278. Ha cKkoJIbKO JaBJICHHE p BO3JyXa BHYTPU MBUILHOTO ITy3bIPs OOJIBIIE HOPMAIBHOTO aTMO-
chepHOro AaBJICHUS po, €CIIU AUaMeTp My3bIpsa d = 5 Mm?

KonTponbnas pabora Nel.
BapuanT 9.

109. ITo xparo paBHOMEPHO BpaIIAIOIICHCS C YIIIOBOM CKOPOCTBIO @ = 1 paj/c maaTrGopmMbl HIET
4yenoBeK M 00xoaut riardopmy 3a Bpems ¢ = 9,9 c. KakoBo Haubosbliee yCKOpeHHE o JBUXKE-
HUSA YeoBeKa oTHocUTenbHO 3emiun? [Ipunsare paguyc miaatdopmsl R =2 M.

119. Ha ckonbKO mepeMecTHTCs] OTHOCUTENIBHO Oepera Jioaka JuHou € = 3,5 M U Maccou m; =
200 kr, ecnu CTOSIIMNA Ha KOpMe 4esloBeK Maccod m2 = 80 Kr mepeMecTUTCs Ha HOC JIOJIKU?
CunTats JIO/IKY pacrno0XeHHONW NepHeHIUKYIIPHO Oepery.

129. U3 opynusi, HE UMEIOIIETO MPOTUBOOTKATHOTO YCTPONCTBA, MPOU3BOIUIIACH CTpEIhOa B ro-
pHU30HTAJIbHOM HampasieHud. Korga opyane ObUIO HETOABMYKHO 3aKpEIUICHO, CHAps/ BbUIETEN
co ckopocThio v; = 600 M/c, a KOrJa OpPYIWI0 JalId BO3MOXKHOCTH CBOOOJHO OTKATHIBATHCS
Ha3a/1, CHaps[ BbUIETEN cOo CKOpocThio 02 = 580 M/c. C Kakoil CKOPOCThIO OTKATUIIOCH IIPU 3TOM
opyaue?

139. lens anmumHoM £ = 2 M JICKUT HA CTOJIE, OAHUM KOHIIOM CBHCas co cToja. Eciau anuHa cBe-
IMBArOIIEics YacTH MpeBbIaeT /3f, To 1emb COCKaNb3bIBaeT co cToja. ONpeaeauTh CKOPOCTh v
LIENY B MOMEHT €€ OTpbIBa OT CTOJA.

149. K kparo ctona npukperieH 60k. Yepe3 010K MEepeKHHyTa HEBECOMas M HEpaCTsHKUMAs
HUTh, K KOHIIaM KOTOPOM NPUKpEIIEHBI Ipy3bl. OUH Ipy3 ABMXKETCS 10 MOBEPXHOCTH CTOJA, &
JIpyroy - BIOJIb BepTHKaNU BHU3. OnpenenuTs K03PPHUIUEHT f TpeHHUsI MEXKIAY MOBEPXHOCTAMU
rpy3a U CTOJIA, €CIIM MAacChl KaXJOro Irpy3a M Macca OJOKa OJUHAKOBBI U T'PY3bl JABHXKYTCS C
yckopeHueM a= 5,6 m/c?. TIpockanb3blBaHHEM HMTH 110 GIOKY M CHIJIOH TpeHus, AeHcTBYromeit
Ha OJIOK, MpeHeOpeYb.

159. I'opusonranbHas muatdopma mMaccoid m; = 150 kr BpaiaeTcsi BOKpYTr BEpTUKAIBLHON OCH,
IPOXOJAIIel yepes LeHTp MIaThopMsbl, ¢ 4acToToi n = 8 Mun . Uenosex Maccoit m2 = 70 kr
CTOUT TNpPU 3TOM Ha Kparo miaar@opmbl. C KakoW YIJIOBOW CKOpPOCTBIO » HAYHET BpallaThCs
iatopma, €ciaM YeloBeK Mepeiser oT kpas miardopMel Kk ee neHTtpy? CuurtaTh miathopmy
KPYTJbIM, OJTHOPOJIHBIM JTUCKOM, a YeJIOBEKa — MaTepHalIbHOM TOUKOM.

169. KakoBa macca 3emiu, eciii U3BECTHO, uTo JIyHa B TedeHue roja cosepiuaeT 13 obpaieHuit
BOKpYT 3eMJIH M paccTosHue oT 3emiu 10 JIynsl pasro 3,84 - 10% m?
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179. Ha rimagkoM ropu3oHTaIbHOM CTOJIE JIEKUT 11ap Maccoi M = 200 r, npUKpenIeHHbIN K To-
PU3OHTAJILHO PACIOJIOKEHHOM JIETKOW TpYXHUHE ¢ kecTKocThio A= 500 H/M. B map momnamaet
nyJs Maccoit m = 10 1, nersimas co ckopoctbio v= 300 m/c, u 3actpeBaer B HeM. [Ipenebperas
HepeMeIleHNEM 11apa BO BpeMs y1apa U COPOTUBIIEHUEM BO3/yXa, ONPENEINUTh aMILTUTYAY A U
nepuon 7 xoneOaHuii mapa.

Konrponsnas padora Ne 2.
Bapuanr 9.

209. OnpenenuTh OTHOCUTEIIBHYIO MOJICKYJIApHYIO Maccy M,: 1) Boabl; 2) yIJIEKUCIOro ras3a; 3)
IIOBAPEHHOM COJIH.

219. B cocyne BMectumocThio V' = 40 51 Haxonurtcs kuciaopon npu temmeparype 7 = 300 K. Ko-
I'Jla 9acTh ra3a U3pacxo10Balld, JaBjieHue B Oaitone moHusmioch Ha Ap = 100 kIla. Onpenenutsb
Maccy m U3pacxoJ0BaHHOro Kuciopoza. [Iporecc cuntaTs H30TEPMUUECKHIM.

229. B a30Te B3BEIICHBI MEIbYAUIINE TTBITHHKH, KOTOPBIE IBMKYTCS TaK, KaK €CIIM Obl OHH OBLITU
OueHb KPYMHBIMH MOJIEKynaMu. Macca Kax/oi nelmuHkd paBHa 6 - 1070 r. a3 naxoautcsa npu
temnepatype T = 400 K. Onpenenutb cpeHrue KBaAPaTUYHBIE CKOPOCTHU (Dye), @ TAKKE CPEIHUE
KHHETUYECKUE IHEPTUU (E,) TIOCTYNATEIBHOTO ABUKEHUS MOJICKYJIBI @30T U MBLUTUHKH.

239. TpexaToMHblii ras noa napienueM p = 240 xIla u Temneparype ¢ = 20° C 3aHuMaeT 06beM
V=10 n. Onpenenuts TeII0eMKOCTh C, 3TOT0 rasa Mpu MOCTOSHHOM JIaBJICHUU.

249. Cpenusis yimHa cBoO0OHOTO mpodera «£» MOJEKYJbl BOJOPO/AA MPH HEKOTOPBIX YCIOBHSIX
paBHa 2 MM. HaliTu IJIOTHOCT p BOAOPOJA MPHU ITHX YCIOBHSIX.

259. Kakast 10751 @; KOITUYECTBA TEIJIOTH (), MOABOIMMOTO K HJCabHOMY JIByXaTOMHOMY ra3y
Ipu U300apHOM IIpoLEcCce, pacxoyeTcs Ha yBeiaunueHue AU BHYTpEeHHEH SHepruu raza u Kakas
nolist @2 — Ha paboty A pacmmpenusi? PaccMoTpers Tpu ciyuasi, eciu ra3: 1) oHOATOMHBI; 2)
JIByXaTOMHBIH; 3) TpeXaTOMHBIH.

269. I'a3, coBepmaronuii nukn Kapno, nonxyqaer terioty Q= 84 xJlx. Onpeaenuts padoty 4
rasa, eciii Temrneparypa 1; TeIiooTAaTyuKa B TPU pasa BhIIIE TeMIEepaTyphl 1> TETUIONPUEMHU-
Ka.

279. Bo3ayuiHslil my3bIpeK TUaMeTpoM d= 2,2 MKM HaXOJHTCS B BOJIE Y CAaMOU €€ TOBEPXHOCTH.
Onpenenuth MIOTHOCTH p BO3AYyXa B My3bIPbKE, €CIIM BO3AYyX HAJl MOBEPXHOCTHIO BOABI HAXO-
JUTCS TIPU HOPMAJTTbHBIX YCIOBHSIX.

KonTponbnas padora Ne 3.
Bapmuanr 0.

310. PaccrosHue d Mexay AByMs TouedHbIMM 3apsiaaMu Q) = 2 uKn u Q2 = 4 nKn paBHO60 cm.
Onpenenutb TOUKY, B KOTOPYIO HYXHO IIOMECTUThH TpeTHil 3apsan (J3 Tak, 4TOObI cucTema 3aps-
JI0B HaxoJujach B paBHoBecuu. Onpenenuts 3apsag (J3 U ero 3Hak. Y CTOH4YMBOE WIM HEYCTONYH-
Boe OyzieT paBHOBecue?

320. /IBe TpeTH TOHKOTO KoJsiblla paauycoM R = /() cm HECYT PaBHOMEPHO paclpeAcieHHBIN ¢
JTUHEWHOU MIOTHOCTBIO T = (),2 mMxKn/m 3apsan. OnpenenuTs HANPsHKEHHOCTh £ 3JIEKTPUUeCKOoro
T10JIs1, CO3/1aBAEMOT0 PacIpeNeICHHBIM 3aps0M B Touke O, COBNIAJAOUIEH ¢ IEHTPOM KOJIbLIA.
330. Ha nByX KoakCHaJIbHBIX OECKOHEUHBIX IMJIMHIpax paauycamu R u 2R paBHOMEpPHO pac-
npezieNieHbl 3apsi/ibl ¢ TOBEPXHOCTHBIMH IIOTHOCTAMU 07 U a2(puc. 1). TpeOGyercs: 1) nucnonn3ys
teopemy Octparpaackoro - ["aycca: HailTH 3aBUCUMOCTH £ (T) HAIPSDKEHHOCTH DJIEKTPUUECKOTO
noJist oT paccrosiHus s Tpex oonacreit: I, I u II. Tlpunsate o; = -0, 62 = 40. 2) BBIYUCIUTH
HANpPSDKEHHOCTh £ B TOYKE, y/IaI€HHON OT OCH IIMJIMHIPOB Ha pAacCTOSHUE F, U YKa3aTh HaIpaB-
nenue Bextopa E. [punsats o = 30 uKn/m’, r = 4 R; 3) noctpouts rpaduk E (r).

340. Tonkas KBaJipaTHasl paMKa paBHOMEPHO 3apsKeHa C JTMHEWHOW IMIOTHOCTHIO 3apsiaa 7 = 200
nKn/m. OnpeaenuTs NOTEHIMAT ¢ MOJIs B TOUKE MEPEeCceUYeHUs TuaroHaiei.

350. DnexTpoH IBUXKETCS BOJb CUJIOBOW JIMHUU OJHOPOAHOIO 3JIEKTPUUECKOTO moiid. B Heko-
TOpPOH TOUYKE MOJIA C MOTEHIHAIOM @; = /() B 31IeKTpoH uMen CKopocTh V; = 6 Mwm/c. Onpene-
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JUTH MOTEHIUAN @2 TOYKH MOJIsA, JOUIA 10 KOTOPOH AJIEKTPOH MOTEPSIET MOJIOBUHY CBOEH CKOPO-
CTH.

360. ITnockuii KoHaeHCaTOp ¢ MIomaabio miactu S = 200 cyv’ Kaxkaas 3apsykeHa 0 pasHOCTH
noteHimanoB U = 2 kB. Paccrosnue Mexnay miactuHamu d = 2 cm. JIMDJAEKTPUK — CTEKIIO.
Ornpenenuts 3Hepruto W noJsst KOHAEHCATOPa U IMIIOTHOCTh SHEPTUU (@ TIOJIS.

370. SJAC 6arapeu ¢= 12 B. Ilpu cune toxa [ = 4 A KIIJ] 6arapeu n = 0,6. OnpeneauTb BHYT-
pEHHEe CONpPOTUBIICHHE R; OaTapew.

380. Cuiia TOKa B LENH U3MEHSIETCS CO BpeMeHeM 110 3akony I = Ipe™. OnpenenuTh KOJIMIECTBO
TEIJIOThI, KOTOPOE BBIACIUTCS B MPOBOJHUKE conpoTuBieHrneM R = 20 Om 3a BpeMmsi, B TCUCHUE
KOTOPOTO TOK YMEHBIIHTCS B € pa3. Kosdduuument a npunats papubM 2 - 102¢

puc. 1

Kontponsnas padora Ne 4.
Bapuanr 0.

410. beckoHe4HO MIMHHBIN TPOBOJ ¢ TOKOM / = 50 A M30THYT Tak, Kak 3TO MOKa3aHO Ha puC. 2.
OnpenenuTb MarHUTHYIO MHAYKIHIO B B Touke A, nexauieid Ha OMcceKTpuce MpsiMOro yria Ha
paccrosiiuu d = 10 ¢cM OT ero BepILIUHBI.

420. ITo kpyroBomy BUTKY paanycoM R =5 cMm teueT Tok / = 20 A. BUTOK pacrnosyioxkeH B OJHO-
ponHoM MarHuTHOM nosie (B = 40 mTn) Tak, yTO HOpMallb K MJIOCKOCTU KOHTYpa COCTaBIISIET
yron $=7/6 c Bekropom B. Onpenenuts usmenenue AI1 MOTEHIMAIBLHON SHEPIHU KOHTYpa
IIpH €r0 MOBOPOTE HA YTOJl ¢= /2 B HATPABJICHUH YBEIMICHHUS yriia & .

430. ITo Toukomy crepxxHto JuHOU £ = 40 cM paBHOMEpHO pacnpeneneH 3apsag Q = 60 v Ko
CrepeHb BpamaeTcs ¢ 4acToToil n= 12 ¢! oTHOCHTENBEHO OCH, TIEpHEHUKYJIAPHON CTEPKHIO 1
NpOXOJALIeH yepe3 CTepkKeHb Ha pacCcTossHUU a = {/3 OT oJHOro U3 ero KoHuoB. Onpenenutsb
MarHUTHBII MOMEHT pm, 00YCIIOBIEHHBIN BPAILIEHUEM CTEPIKHS.

440. Von, nonas B MmaruuTHOE nosie (B = 0,01 m Tm), cran neurarecs no okpyxHocT. Onpene-
JUTh KUHETHYecKylo 3Hepruto 7 (B 3B) MoHa, ecay MarHUTHBIH MOMEHT p, SKBUBAJIEHTHOTO
KpyroBoro Toka pases 1,6 - 1014 A-m?.

450. B ckperieHHbIe 1O MPSIMBIM YIJIIOM OJHOpoAHble MarHuTHOE (H = 1 MA/M u anekrpuye-
ckoe (E = 50 xB/m) nonst Bneren uoH. [Ipu kakoit ckopocTH v MOHa (IO MOJYJIIO M HampasJe-
HUIO) OH OYJIeT IBUraThCsl B CKPELICHHBIX MOJISIX TPSIMOIMHENHO?

460. OnpenenuTh MarHUTHBIN NOTOK @, MPOHU3BIBAIOIINNA CONeHOU I, ecnu anuHa £ = 50 cM u
MarHuTHBIN MOMEHT p,= 0,4 BO.

470. KosbLio U3 MEIHOTO NpoBoJa Maccor m = 10 r TOMEIEHO B OTHOPOAHOE MarHUTHOE I10JIE
(B = 0,5 Tn) Tak, 4yTO MIOCKOCTH KOJIbLIA cocTaBisieT yroa f = 60° ¢ TMHUSAMU MarHUTHOW WH-
nykuuu. OnpenenuTs 3apa] (), KOTOPBIN NPOMAET MO KOJbIly, €CJIM CHATh MAarHUTHOE TIOJIE.

480. McTo4HMK TOKA 3aMKHYJIM Ha KaTynky conporusieHueM R =20 Om. YUepes Bpems 1 = 0,1 ¢
Toka [ B Karymke pocturia 0,95 npenensHoro 3HadeHus. OnpenenauTb UHIYKTUBHOCTD L Ka-
TYIIKH.
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puc.2

Kontposbnas padora Ne 3
Bapuanr 1.

301. Toueunsie 3apsaasl Q; = 20 mx Kn,Q> = -10 mx Kn HaxoIATCsl Ha pacCTOSHUM d = 5 cm IpyT
ot npyra. OnpeaenuTs HapsHKEHHOCTD MOJIS B TOUKE, YAAJeHHOM Ha #; = 3 cM OT IEpBOro U Ha
r2 = 4 cm ot BTOporo 3apsaa. OnpeneiauTb Takke cuily F, IedCTBYIOUIYIO0 B 3TOM TOYKE Ha TO-
yeuyHbii 3apsia Q = [ mx K.

311. Toukuii crepkeHb AnuHON £ = 2() cm HECET paBHOMEPHO pacrpeesieHHbId 3apsan 7 = 0,1
MmkKn. OnpenenuTs HaANPSHKEHHOCTh £ 3JEKTPUUECKOTo MOJis, CO3AaBaeMOro pacipeeIeHHbIM
3apsJI0OM B TOUKE A, JieXkalllel Ha OCU CTEPXKHS Ha pacCTOSHUU o = 2() cm OT €ro KOHIIA.

321. Ha nByX KOHILIEHTpHUYECKUX cepax paguycoM R u 2RpaBHOMEPHO paclpeesieHbl 3aps/Ibl C
MOBEPXHOCTHBIMHU TUIOTHOCTSIMU 07 U 02 (puc. 3). TpeOyercs: 1) ucnonwszys teopemy Octpo-
rpajckoro-l'aycca, HailiTu 3aBUCUMOCTh E(7) HAPsHXKEHHOCTH 3JIEKTPUYECKOTO MOJIsl OT PaccTo-
saus aig tpex oonacreit: I, I u 111. Tlpunstes 0; = 40, 62 = 0, 2) BBIYUCIUTH HANIPSKEHHOCTH £ B
TOUKe, yJAaJeHHOU OT LIEHTPa Ha pacCcTOsHUE 7, ¥ YKa3aTh HanpaBjieHue Bektopa E. [Ipunsats o =
30 uKn/m’, r = 1,5 R; 3) noctpouts rpadpuk Ey.

331. JIBa Toueunsix 3apsaa Q; = 6 nKn u Q> = 3 nKn HaxonsaTcs Ha paccTossHuu d = 60 cm apyr
ot npyra. Kakyio paboTy He0OX0IMMO COBEPIIMTH BHEIIHUM CHJIaM, YTOOBI YMEHBIIUTH PACCTO-
SHHUE MEX]y 3apsiiaMu BABoe?

341. IIsimnaka Maccoit m = 200 mke, Hecyias Ha ce6e 3apsa QO = 40 nKn, BneTena B aJeKTpuye-
CKO€ MO0JIE B HAIIPaBJICHUHU CUJIOBBIX JIMHUM. [locie mpoxoxkaeHus pasHOCTH MOoTeHuuanoB U =
200 B npimuHKa uMena ckopoctb v = 10 m/c. OnpeaenuTs CKOPOCTh DIBUITMHKU JIO TOTO, Kak
OHa BJIETEla B TOJIE.

351. Konnencaropsl eMkocTeo C; = 5 mk®@ n C> = 10 mxD 3apsixkessl 10 HanpsbkeHud U = 60
B u U> = 100 B coorBercTBeHHO. OnpeienTh HANPsHKEHHE HAa 00KIaKaX KOHJIEHCATOPOB TO-
CJIe MX COeAMHEHUs 00KIJIaKaMH, UMEIOIIUMH OJTHOMMEHHBIE 3apsi/Ibl.

361. Katyuika u amMmnepMeTp COeIMHEHBI MOCIEI0BaTEIbHO U MOAKIIOUEHBl K HICTOYHUKY ToKa. K
KJIEMMaM KaTyIIK{ IIPUCOEIUHEH BOJIBTMETP C CONPOTUBICHUEM 7 = 4 kOm. AMIIEpMETpP MOKa-
3bIBaeT cuity Toka [ = 0,3 A, BonbT™eTp HanpspkeHust U = /20 B. OnpenenuTts CONpoTUBIIEHUE R
KaTymku. OnpenenuTs OTHOCUTENBbHYIO HOTPEIIHOCTh &, KOoTopas OyaeT AOmyIeHa MpH U3Me-
PEHUU CONPOTUBIICHMUS, €CIIHM NTPEeHeOpeUb CUIION TOKa, TEKYIIETO Yepe3 BOIbTMETP.

371. 3a Bpems ¢ = 20 ¢ Ipu paBHOMEPHO BO3pACTABILIEH CUJIE TOKA OT HYJIA 10 HEKOTOPOI'O MaK-
CUMyMa B IIPOBOJHUKE CONMpPOTUBIEHUEM R = 5 Om BBIJECINUIOCH KOJUYECTBO TEIUIOTHI O = 4
k. OnpenenuTb CKOPOCTh HApacTaHUS CHJIbI TOKA, €CJIM CONPOTUBIICHUE MIPOBOAHMKA R = 5
Om.
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Puc.3

Konrponsnas padora Ne 4.
Bapuanr 1.

401. beckoHeuHO AMHHBIN TIPOBOJ ¢ TOKOM | = 100 A M30THYT Tak, Kak 3TO IOKa3aHo Ha puc. 4.
Onpenenutbh MarHuTHY!O UHAYKIMIO B B Touke O. Panuyc nyru R = 10 cm.

411. Tlo AByM mapajuienbHBIM NPOBOAAM AIUMHON € = 3 M KaXAblil TEKyT OAMHAKOBbIE TOKH [ =
500 A. Paccrosaue d mexay npoBogamu paBHo 10 cm. Onpenenuts cuiy F B3aumonencTBus
MIPOBOJIOB.

421. 1o TonkomMy KoJbity paauycom R = 10 cM paBHOMepHO pacmpenesieH 3apsa ¢ JIUHEHHOU
wioTHOCThIO T = 50 HKi/M. Konbiio Bpaiaercss OTHOCUTENBHO OCH, TEPIICHIUKYIAPHON IJI0C-
KOCTH KOJIbL[A ¥ POXOJIAIIEH uepes3 ero HeHTp, ¢ yactoroit n = 10 ¢!, Onpenenurs MarHuTHLIH
MOMEHT Pm, 00YCIIOBICHHBIN BpaLIEHUEM KOJIBIIA.

431. JIBa noHa pa3HBIX Macc C OJMHAKOBBIMM 3apsaMH BJIETEIU B OJHOPOAHOE MArHUTHOE MO-
Jie, CTalli IBUTAThCS IO OKpYkHOCTU paauycamu Ry =3 cm u Ry = 1,73 cm. Onpenenuts oTHO-
IIEHHE MAcC MOHOB, €CIM OHU IPOILIN OJUHAKOBYIO YCKOPSIIOIIYIO Pa3HOCTb [TOTEHIIUAJIOB.

441. IIpoToH BieTen B ckpeleHHble mo yriaoMm o = 120° marautaoe (B = 50 M Ti) u d1eKTpH-
yeckoe (E = 20 kB/M) nons. OnpenenuTs yckopeHue al mpoToHa, eciu ero ckopocts v ([v| =4 -
10° m/c) nepnenaukynspHa sektopam E u B.

451. Inockuii KOoHTYp TwIomaabio S = 20 cM? HaXOAUTCSA B OJHOPOJHOM MarHUTHOM mnoie (B =
0,03 Ti). OnpenenuTs MarHUTHBIN MOTOK P, MPOHU3BIBAIOIIUI KOHTYP, €CIIH IJIOCKOCTh €TI0 CO-
cTaBisieT yros ¢ = 60° ¢ HarpaBJIeHUEM JTMHUM UHIYKIIHH.

461. B onHoposHOM MarauTHOM nojie (B = 0,1 Ti1) paBHOMEpHO ¢ YacToToii n = 5 ¢! Bpamaercs
cTepxeHb anuHou £ = 50 c¢M Tak, 4TO IUIOCKOCTh €r0 BpAaLICHHs MEepHEeHANKYJsSIpHA JTUHUSAM
HaANPsDKEHHOCTH, a OCh BPALCHMs IPOXOAUT Yepe3 OJUH U3 ero KOHUOoB. Onpenenurs HHIAYLH-
pPYEMyIO Ha KOHIIaX CTEPXHS pa3HOCTh MOTeHIHanoB U.

471. Conenouy ceuenuem S = 10 cm? comepxut N = 10° Butkos. IIpu cuse Toka [ = 5 A mar-
HUTHas UHAYKIMS B monst BHyTpu cosieHouaa pasHa 0,05 Tin. OnpenenuTs MHIYKTUBHOCTH L
COJICHOWIA.

! Yckopenue a onpejienseTcss B MOMEHT BXOKIEHUS 3apSKEHHOM 4aCTHIIBI B 061aCTh MPOCTPAHCTBA, T/e JOKATN30BaHa OJHOPOIHBIE MATHUTHOE
U 3JEKTPUUECKOE TIOJISI.
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Puc.4.

Kontposbnas padota Ne 3.
Bapuanrt 2.

302. Tpu oaMHAKOBBIX TOUYEUHBIX 3apsana O = 0> = Oz = 2 nKn HaxoATCs B BEpUIMHAX PaBHO-
CTOPOHHETO TPEYTOJbHUKA CO CTOpOHaMU o = 10 cm. OnpenenuTs MOAyIb U HAllpaBICHUE CUIIbI
F, nelicTBy1o1I€l HA OJIUH U3 3apsi0B CO CTOPOHBI ABYX JAPYTHUX.

312. [1o TOHKOMY MOJYKOJIbLY paauyca R = /() cm paBHOMEPHO pacupeesieH 3aps/ ¢ JIMHEHHOU
IUIOTHOCTBIO T = [ MxKn/m. OnpenennTs HanpsHKeHHOCTh E 3IIEKTPUYECKOTo MO, CO3/1aBaeMO-
r0 pacrpeesIeHHbIM 3apsAIoM B Touke (J, COBIAIAIONIEH C LIEHTPOM KOJIbIIA.

322. Ha n1ByX KOHLIEHTPUUYECKUX cepax paguycoM R 1 2RpaBHOMEPHO paclpesesieHbl 3aps/ibl ¢
MOBEPXHOCTHBIMH IJIOTHOCTAMU o7 U o2 (puc. 5). TpeOyercs: 1) ucnons3ys teopemy Octpo-
rpajackoro-lI'aycca, HaliTH 3aBUCUMOCTD E(¥) HAPSHKEHHOCTU AJIEKTPUYECKOTO MOJIsi OT PaccTo-
ssaus 1t Tpex oonacteit: I, I1 u III. Ilpunsrs o7 = 0, 02 =- 0, 2) BBIYUCIHTHh HAPSDKEHHOCTD £ B
TOYKE, YJaJEHHOW OT LIEHTPA Ha PACCTOSIHUE 7, U yKa3aTh HanpaBiieHHe BekTopa E. [Ipunsate o =
0,1 nKn/m°, r =3 R; 3) moctpouts rpadux E).

332. DnekTpuuecKoe Moje Co34aH0 3apsKEHHBIM MTPOBOSIIMM IIAPOM, IOTEHIIUAN @ KOTOPOTO
300 B. Onpenenuts padboTy cuil mois no nepemenienuto 3apsga Q = 0,2 mxKn u3 touku 1 B
TOUKY 2 (puc. 6).

342. DnexTpoH, 00naaaBIINi KuHeTHUecKol sHeprueit 7' = 10 2B, BneTen B 0THOPOIHOE DJIEK-
TPUYECKOE I0JIE B HAIPaBICHUM CHJIOBBIX JUMHUM mosd. Kakoil ckopocTeio Oyner oOnanarh
IIEKTPOH, MIPOHJS B 3TOM I0JI€ Pa3HOCTh NMOTEHIMANI0B U = § B?

352. Konaencarop eMkocTbio C; = 10 mx® 3apsixeH 1o Hanpsbkenus U =10 B. Onpenenuts 3a-
psn Ha OOKJIaAKaxX ATOr0 KOHJEHcaTopa IOCie TOro, Kak MapauielbHO eMy ObL1 MOJAKIIIOYEH
JpyroM, He3apsKEHHBIH, KOHAeHcaTop eMKOCThio C2 = 20 MKk ®D.

362. O]1C O6artapeu ¢= 80 B, BHyTpeHHee conpoTuBieHue R; = 5 Om. BHemHsAs nens notpediser
MotHOCcTh P = 100 Bm. Onpenenuts cuiny Toka | B enu, HanpspkeHne U, O KOTOPbIM Haxo-
JUTCS BHEILIHSAA LIEMb, U €€ CONIPOTUBIIEHUE R.

372. Cua ToKa B IPOBOJAHUKE M3MEHSAETCS CO BpeMeHeM 110 3akony [ = Ie™, tnelp = 20 A, a =
10°c’!. OnpenenuTh KONMYECTBO TETIOTHI, BRIAEIMBIIEECS B IPOBOJHUKE 3a BpeMs ¢ = 107c.
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Puc.5 Puc.6

Konrponsnas padora Ne 4.
Bapuanr 2.

402. MarauTHBIA MOMEHT Pm TOHKOTO ITPOBOJISIIETO KONBIA Pm = 5 A - M2. ONpeaenuTh Mar-
HUTHYIO MHAYKIUIO B B Touke A, Haxozsmieicss Ha OCH KOJbIA U YJAJICHHOW OT TOYEK KOJbIla
Ha paccrosiaue r = 20 cMm (puc. 7).

412. Ilo Tpem napasieiabHbIM NPSMBIM MPOBOJIaM, HaXOSAIIUMCS Ha OJMHAKOBOM paccTossHuu d
=20 cMm apyr ot apyra, TeKyT oauHakoBsle TOkU [ = 400 A. B aByX npoBoaax HampaBlIeHHs TO-
KOB COBIIQJAIOT. BBIYUCIHUTH JIJI1 KaXXIO0TO U3 MPOBOJOB OTHOIICHHE CHUJIBI, JACHCTBYIOLIEH Ha
HETO, K ero JITNHE.

422. Jluck paanycom R = 8 cM HeceT paBHOMEPHO pacIpeesIeHHbIN 110 TOBEPXHOCTH 3apsif (¢ =
100 uKn/m?). OnpenenuTh MarHUTHBIA MOMEHT Pm, OOYCIOBJIEHHBIHA BpAIEHUEM JUCKA, OTHO-
CUTEJIbHO OCH, MPOXOSIIEH Yepe3 ero HEHTP U NepHeHANKYJIIIPHON MJIOCKOCTH JUCKA. YToBast
CKOPOCTH BpalleHus aucka o = 60 pan/c.

432. OHOo3apsIIHbIN MOH HATpUs IPOLIEI YCKOPSIOIY0 pasHOcTh noreHuanoB U = 1kB u Bie-
TeJ NEPIEeHIUKYISAPHO JIMHUAM MarHUTHOW MHIYKUIUU B ofHOpoaHoe none (B = 0,5 Tm). Onpe-
JICIUTh OTHOCUTENIbHYIO aTOMHYIO Maccy A HMOHa, €CIM OH OIUCAJl OKPYXHOCTh paguycoM R =
4,37 cm.

442. VloH, npoias yCKOpSIOUIyo pa3HocTh noteHuuanos U = 645 B, Bieren B CKpelieHHbIE O]
OpSMBIM YIJIOM OiHOpojHble MarHuTHOE (B = 1,5 M Tn) u anekrpuueckoe (E = 200 B/m) nosns.
Ornpenenuth OTHOIIEHUE 3aps/ia MOHA K €r0 Macce, €CIIM UOH B THX TMOJSAX JABHKETCS MPSIMOJIH-
HEHHO.

452. MarnuTHbIil oTok @  CKBO3b ceueHue cojeHounaa paseH 50 mxB6. [yiuna conenoupa { =
50 cM. HaiiTu MarHUTHBIE MOMEHT Pm COJICHOWJA, €CJIM €r0 BUTKHU IJIOTHO MPHJIETAIOT APYT K
Apyry.

462. B ogHOpOAHOM MarHMTHOM Moje ¢ uHAykmued B = 0,5 Tn Bpamaercs ¢ yacToTou
n =10 ¢! crepxens mmHoit £ = 20 cm. Ochb BpallleHHs HapajiebHa JTUHUSAM UHAYKIMH H
MPOXOAUT Yepe3 OJAWH M3 KOHLIOB CTEPKHS MEPIECHIUKYJIAPHO ero ocu. OmpeaenuTs pa3HOCTh
noTeHIManoB U Ha KOHITAX CTEPKHS.

472. Ha kaproHHbIil kapkac anuHou £ = 0,8 M u quamerpom D = 4 ¢cM HaAaMOTaH B OJMH CIION
npoBoJ fuameTpoM d = 0,25 MM Tak, 94TO BUTKH TUIOTHO MPHUJIETAIOT APYT K APYTy. BerauciuTth
WHIYKTUBHOCTD L MOJTYYMBILIErOCs COJEHOUAA.

Puc. 7
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Konrponsnas padora Ne 3.
Bapuanr 3.

303. /IBa monoKUTEIBHBIX TOYEUHBIX 3apsaa O u 90 3akperuieHsl Ha paccTostHuu d = 100 cm
Ipyr oT apyra. OnpenenuTh, B KaKOW TOYKE Ha MPSIMOM, MPOXOJAIIEH uepe3 3apsiibl, CleayeT
MOMECTUTh TPETUN 3apsi TaK, YTOObI OH HAaXOJWJICS B paBHOBECHM. YKa3aTh, KaKOil 3HAK JOJI-
JKEH MMETh 3TOT 3apsij JJIs TOTO, YTOOBI PaBHOBECHE OBbLIO yCTOHYHMBBIM, €CIH MEPEMEICHUS
3aps0B BOZMOXKHBI TOJIBKO BAOJb MPSMOIL, TPOXOAIICH Yepe3 3aKperyieHHbIE 3apsbl.

313. Tonkoe konbL0 HeceT pacnpenenaeHubl 3apsaa QO = 0,2 mxKa. Onpenennuts Haups>KEeHHOCTh
E 51exTpuueckoro mnois, co3JaBacMoro pacrpe/ieJIeHHbIM 3apsI0M B TOUKE A, paBHOYIAICHHOI
OT BCEX TOYEK KOJIblla Ha paccTossHuu » = 20 cm. Paguyc konbua R = 10 cm.

323. Ha nByX KOHIIEHTpHYECKUX cepax paanycoM R u 2RpaBHOMEPHO pacipeneeHbl 3apsabl ¢
MOBEPXHOCTHBIMU TUIOTHOCTSIMU 07 U 02 (puc. 8). TpeOyercs: 1) ucnonszys teopemy Octpo-
rpajckoro-I'aycca, HaillTu 3aBUCUMOCTh E(7) HApsHXKEHHOCTH 3JIEKTPUYECKOIO MOJIsi OT PacCTo-
saus 1o Tpex obnacteid: I, 11 u 1L 1) npunsats o; = - 40, 62 = 0. 2) BBIYUCIUTH HAMPSHKEHHOCTD
E B TOuke, yianeHHON OT LIEHTpa Ha paccTOsSHUE 7, U yKa3aTh HampaBiieHue Bektopa E. Ilpu-
HATbo = 50 nKn/M?, r = 1,5 R; 3) mocTpouTs rpadux E).

333. DnexTpudeckoe noie coznano 3apsaamu Q; = 2 uxKn u Q2 = -2 mxKn, HaXOAAIMMUCS HA
paccrosinuu d = 10 cm apyr ot apyra. OnpeaenuTs paboTy Cuil MO, COBEPIIAEMYIO MPU Mepe-
Mmemiennu 3apsaaa Q = 0,5 mxKn u3 toukul B Touky 2 (puc. 9).

343. Haiiti oTHOIIEHHE cKopocTel nonoB Cu' " n K, mpolne mux oJAWHAKOBYIO Pa3HOCTh IO-
TEHIIMAJIOB.

353. Kongencaropbl eMkocTsiMU C; = 2 ux®, C> = 5 ux®@ u C3 = 10 mx® cOeMHEHBI TIOCIIEI0-
BaTENIbHO M HaxonaaTcs noj HanpspkeHuem U = 850 B. OnpenenuTh HANpsOKEHHUE W 3apsi HA
Ka)KJIOM U3 KOHJICHCATOPOB.

363. Ot Garapeu, DJIC xotopoii ¢ = 600 B, TpeOyercs mepeaarh SHEPTuro Ha paccrosiHue £ = [
km. Ilorpebnsiemass MmoHoCTh P = 5 kBm. HaliTh MUHMMaJIbHBIC TIOTEPU MOITHOCTH B CETH, €C-
JU AMAMETP MEJIHBIX MOABOASIIMX MPoBoI0B d = 0,5 cm.

373. Cuna Toka B MPOBOAHUKE compoTuBieHueM R = [0 Om 3a Bpems t = 50 ¢ paBHOMEPHO
HapactaeT oT I; = 5 A nol> = 10 A. OnpeaenuTs KOJIUYECTBO TEIJIOTHI (J, BbIIEIUBIIEECS 3a 3TO
BpeMsl B IIPOBOTHUKE.

Puc.8 Puc.9.

KonrtponsHas padora Ne 4.
Bapuanr 3.

403. Ilo 1ByM CKpeILIEHHBIM MO IPSIMbIM yIJI0M O€CKOHEUHO JJIMHHBIM MPOBOJOM TEKYT TOKH [
u 2l (I=100 A). Onpenenuts MarHuTHY10 MHAYKIKIO B B Touke A (puc. 10). Paccrosnue d = 10
CM.

413. KBagpaTHas IpOBOJIOYHAsSI paMKa PaclojoKeHa B OJHOM IUIOCKOCTH C JUIMHHBIM IPSIMbBIM
IIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapaljiesbHbl IpoBoay. I1o pamke u npoBoay TEKYT OAMHA-
koBble TOkH [ = 200 A. Onpenenuts cuiy F, neiicTByromyto Ha pamMKy, €Ciiu OJvKanmas K mpo-
BOJy CTOPOHA PaMKH HAXOJUTCS OT HETO HAa PACCTOSIHUHU, PABHOM €€ JUIMHE.

423. Crepxenp jumHOU { = 20 ¢M 3apsiKeH paBHOMEPHO PACTIPEETIEHHBIM 3aps0M C IMHEWHON
mnotHocThio T = 0,2 MkKn/m. CTepxeHns Bpamaercs ¢ yacToToit n = 10 ¢! otHocuTensHo ocu,
NEPIEeHIUKYISIPHOM CTEPIKHIO M MpOoXoJsiieil yepe3 ero koneu. OmnpenennuTs MarHUTHBIA MO-
MEHT Pm, OOYCJIOBJIEHHBIN BPALICHUEM CTEPKHSI.
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433. DieKTpOH MpoIIe YCKOpsIollyo pazHocTh noteHuanos U = 800 B u, BiereB B ogHOPOI-
Hoe MarHuTHoe nojie B = 47 M Ti, cTtam ABMraThbcs MO BUHTOBOM JMHHMM ¢ maroM h = 6 cwm.
Onpenenuts paauyc R BUHTOBOM JIMHUU.

443. Anbda-yacTuiia BieTeNa B CKpPEIICHHBIC MO MPSIMbIM yrioM MarautHoe (B = 5 mMTn) u
anexrpuueckoe (E = 30 xB/M) mons. OnpenenuTs ycKopeHue, a anbha-4acTHIIb], eClIH eé CKO-
poctb v (| v | =2 - 10° M/c) nepnenaukynspHa Bektopam B u E, mpudeM cHIIbI, A€HCTBYIOIIHE CO
CTOPOHBI 3TUX TOJIEH, TPOTUBOHANPABIICHBI.

453. B cpeaHeit 4acTu COJICHOM/IA, COACPIKAIIETO N = 8§ BUTKOB/CM, TIOMEIIIEH KPYTOBOW BUTOK
muametpoMm d = 4 cm. TITOCKOCTh BUTKA pacmolioskeHa Mmoja yrioM ¢ = 60° K OCH COJICHOUIA.
Onpenenutb MAarHUTHBIA MOTOK @, TPOHU3BIBAIOUINI BUTOK, €CIIH 10 0OMOTKE COJICHOU 1A TeUeT
Tok /=1 A.

463. B npoBoJIOYHOE KOJIBII0, TPUCOEANMHEHHOE K OAJITUCTUYECKOMY T'aJIbBAHOMETPY, BCTABUIIH
npstmoit MarHuT. [Ipu sToM no nenu npomen 3apsag O = 50 mxKi. Onpenenuts n3MeHeHUE mMar-
HUTHOTO TTOTOKa AD yepe3 KoJbI0, €CJIM COMPOTUBIICHUE LIETH TajibBaHoMeTpa R = 10 Owm.

473. Karyiika, HaMOTaHHasi HAa MarHUTHBIA LMJIMHAPUYECKUI Kapkac, umeeT N = 250 BUTKOB U
UHIYKTUBHOCTh L1 = 36 MI'H. UTOOBI yBeTWYNTh WHIAYKTUBHOCTH KaTymku 10 Lo = 100 mIH,
O0OMOTKY KaTYUIKW CHSUIM U 3aMEHWJIM OOMOTKOH M3 00jiee TOHKOM MPOBOJOKH C TaKUM pacye-
TOM, 9TOOBI JJIMHA KATYIIKA OocTajach npekHed. CKOIbKO BUTKOB OKA3ajoCh B KaTYIIKE MOCIIS
nepeMoTKu?

Puc.10

KonrtpomnsHas pabora 3.
Bapuanr 4.

304. J[Ba oquMHAKOBO 3apsKEHHBIX IIapUKa MOJABEIIEHBI B OJTHOM TOYKE HA HUTSIX OJMHAKOBOU
qumHbl. [Ipu 3TOM HMTH pazonumuck Ha yroa o. Illapuku norpyxaror B macimo. Kakosa mior-
HOCTb p Macila, €ClId yroJl pacX0kKJIeHUsl HUTEH MpU MOTPY>KEHUU B MACJIO OCTAETCS HEM3MEH-
HeiM? [II0THOCTE MaTepuana mapukoB po = 1,5 - 10° xe/m’, musnekTpuyeckas NPOHULAEMOCTh
Mmacna € = 2,2.

314. Tpetp TOHKOrO Koibla paguyca R = /0 cm Hecer pacnpeneneHsbii 3apsan Q = 50 wKn.
Onpenenuth HaNpPsHDKEHHOCTh E 3JIEKTPUYECKOro MOJIs, CO3/1aBaeMOro paclpelesIeHHbIM 3aps-
oM B Touke O, COBIAJAIOLIEN C LIEHTPOM KOJIbLIA.

324. Ha n1ByX KOHLIEHTPHUYECKUX cepax paguycoM R 1 2RpaBHOMEPHO paclpesesieHbl 3aps/ibl ¢
MOBEPXHOCTHBIMH TUIOTHOCTSIMU o7 U a2 (puc. 11). Tpebyercs: 1) ucnons3ys teopemy Octpo-
rpajackoro-I'aycca, HaiiTu 3aBUCUMOCTh E(7) HapsXKEHHOCTU 3JIEKTPUYECKOIO MOJIsi OT PAacCTo-
suus ans tpex oonacreid: I, II u IIL. Ilpunsateo; = - 20, 02 = 0, 2) BBIYUCIUTH HANPSKEHHOCTh E
B TOYKE, YAJICHHON OT LIEHTPa Ha PACCTOSHUE ¥, U yKa3aTh HallpaBieHue BekTopa E. [IpuHATh 0
= 0,1 mxKn/m’, r = 3R; 3) nocTpouTh rpadux Eg.

334. JIBe mapasuiesbHbIE 3apsSyKEHHBIE IUIOCKOCTH, TTOBEPXHOCTHBIE IIJIOTHOCTHU 3apsAia KOTOPBIX
o1 = 2 mxKi/m? u 02 = - 0,8 mxKn/w?, Haxopsarcs Ha pacctosauu d = 0,6 cvm Jpyr OT JApyra.
Onpenenuts pa3HOCTb MOTEHIHUATIOB U MeX Ay TIIOCKOCTSIMH.

344. Dnextpon ¢ sHeprueit T = 400 5B (B 06CKOHEUHOCTH) TBUKETCS BJOIb CUIIOBON JTUHHUH TIO
HaIPaBJIECHUIO K MMOBEPXHOCTU METATMYECKOM 3apspkeHHON ceprl paauycom R = 10 cm. Ompe-
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JENUTh MUHUMATBHOE PACCTOSIHHE ¢, HA KOTOPOE MPHUOIU3UTCS DJIEKTPOH K MOBEPXHOCTH ce-
pbl, eciu 3apsan ee Q = - 10 uKa.

354. JIa xonneHcatopa eMkocTsMU C; = 2 uxk®@ u C> = 5 mk® 3apsKeHbl 10 HaNpsLKEHUN
U; =100 Bu U> = 150 B coorBercTBeHHO. OnpeienuTh HampsHKeHHE Ha OOKIIaKax KOHACHCA-
TOPOB TIOCTIE UX COSAMHECHHS OOKIaIKaMH, UMEIOIIMMI PA3HOMMECHHBIE 3apSiJIbI.

364. [Ipu BHelHEeM conpoTuBiIeHUU R; = 8§ Om cuna toka B uenu I; = 0,8 A, npu conpoTuBie-
Hud R> = 15 Om cuna toka 1> = 0,5 A. Onpeaenutb cuily Toka [i; KOPOTKOTO 3aMbIKaHUSI HC-
tounuka D/JIC.

374. B npoBoanuke 3a Bpems ¢ = /() ¢ mpu paBHOMEPHOM BO3pacTaHUU CUJIbI TOKA OT I; = I A 110
> = 2 A BeIACTWIIOCHh KOMMYECTBO TEIIOTHl O = 5 k/[orc. HaliTu conpoTuBiieHHe R MpOBOIHUKA.

Puc. 11

Kontponsnas padora Ne 4.
Bapuanr 4.

404. ITo GecKOHEYHO JITMHHOMY MPOBOY, H30THYTOMY TaK, KaK 3TO TOKa3aHO Ha puc. 12, Teuer
Tok [ =200 A. Onpenenuts MarHuTHyt0 UHAYKIUIO B B Touke O. Pagnyc agyru R = 10 cm.
414. KopoTkas KaTyllKa IUIOIIA/bIo TIonepedHoro ceuenus S = 250 cm?, cogepsxamas N = 500
BUTKOB NPOBO/A, IO KOTOpOMY TeueT TOK I = 5 A, momerieHa B 0JJHOPOJHOE MAarHUTHOE I0JIe
HanpsbkeHHocThio H = 1000 A/m. Haiitu: 1) MarHUTHBI MOMEHT Pm KaTYIIKH; 2) BpaIIatOLIHiA
MOMeHT M, sieiicTByIomuil Ha KaTyIIKy, €ClM OCh KaTyIIKU cocTaBiseT yron ¢ = 30° ¢ muausamu
HOJIS.
424. TIpoTOH ABUKETCS MO OKPYKHOCTH paauycoM R = 0,5 cM ¢ nuHeiiHol ckopocThio v = 10°
M/c. OnpeaenuTs MarHUTHBIM MOMEHT Pm, CO3/1aBA€Mblii SKBUBAJIECHTHBIM KPYTOBBIM TOKOM.
434. Anbda-yacTuia npouuia yeckopstoyto pazHocts noteHuuanoB U = 300 B u, nonas B oa-
HOpOJIHOE MarHUTHOE T0JI€, CTaja ABUIaThCs 110 BUHTOBOW JMHUM paauycoM R =1 cMm u marom
h =4 cM. OnpenenuTe MarHUTHYO HHAYKIMIO B moms.
444. DnekTpoH, MPONI YCKOPSIONIYI0 pa3HocTh noteHuanoB U = 1,2 kB, monan B ckpemeH-
HBIE NIOJ NIPSIMBIM YIJIOM OJHOPOJHBIE MarHUTHOE U JIEKTpUYecKoe nois. OnpenenuTs Hamnps-
XKeHHOCTh E anexTpuueckoro noJs, eciaym MarHuTHas MHaykuus B nons pasaa 6 mTo.
454. Ha niuHHBIA KapTOHHBIA Kapkac nuamerpoM d = 0,2 mm. OmnpenenuTh MarHUTHBIN MTOTOK
@, coznaBaeMblil TAKUM COJIEHOMIOM IIpu cuiie Toka [ =0,5 A.
464. Tonkuii MeaHBIN IPOBOJ MAacCOM m = 5 T COTHYT B BUJI€ KBaJipaTa, U KOHLBI €70 3aMKHYTHI.
KBagpar nmomernien B ogHopoaHoe maruutHoe mnosie (B = 0,2 Ti) Tak, 4TO €ro miocKOCTh Mep-
NEHAMKYJISIpHA JTUHUAM o, Onpenenuts 3apsan (), KOTOPbIM MOTEYET MO NPOBOJHUKY, €CIIU
KBaJIpaT, MOTSHYB 3a IPOTHUBOIOJIOKHBIE BEPIIMHBI, BHITIHYTH B JIMHUIO.
474. UanykTuBHOCTB L cOJ€HOMA, HAMOTAaHHOTO B OJMH CJIOM HA HEMarHWTHBIN KapKac, paBHa
0,5 mI'n. [lmuua ¢ conenounna pasna 0,6 M, tuametp D =2 cMm. OnpeaenuTh OTHOIIEHUE 7 Yucia
BUTKOB COJIEHOM/IA K €T0 JJIMHE.
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Puc.12

Kontposbnas padota Ne 3.
Bapuanr 5.

305. Yetsipe oquHakoBbIX 3apsana O = Q2 = O3 = Q4 = 40 kHn 3akperieHsl B BEpLUIMHAX KBaJ-
pata co ctopoHoil a = 10 cm. Halitu cuny F, nelCTBYIOIIYIO Ha OJAWH U3 3TUX 3apsJ0B CO CTO-
POHBI TPEX OCTAIbHBIX.

315. beckOHEYHBII TOHKHH CTEpPKEHb, OTPAHUYEHHBIA C OJIHOW CTOPOHBI, HECET PABHOMEPHO
pactipenesIeHHbIN 3apsil ¢ TMHSHHON TUIOTHOCTRIO T = 0,5 MxKn/m. Onipeneuth HapsHKeHHOCTh
E »nexTprueckoro moss, co3/1aBaéMoro pacrpeelieHHbIM 3apsiioM B TOUKe A, Nexaleil Ha ocu
CTEpKHS Ha paccTosHUU a = 2(0) cm OT €ro Havaa.

325. Ha nByx OeCKOHEYHBIX MapajlieNbHBIX IIOCKOCTAX PAaBHOMEPHO paclpeaeNeHbl 3apsbl C
MOBEPXHOCTHBIMU IUIOTHOCTAMH o7 U o2 (puc. 13). TpeOyertcs: 1) ucnons3ys treopemy OcTpo-
rpajckoro- l'aycca v MpUHIUI CYNEPHO3UINH dIECKTPHUUECKUX TMOJIeH, HAlTH BhIpakeHue E(X)
HaNPSHKEHHOCTH AJIeKTpryeckoro nmoist B Tpex oonactsx: I, 11 u L. [punsares o; = 20, 02 = 0, 2)
BBIUMCIIUTh HAMPsHKEHHOCTh E MOJS B TOUKE, PaCIlOIOKEHHOH ciieBa OT IJIOCKOCTEH, U yKa3aTh
HanpaBlieHue BeKkTopa E; 3) mocTtpouTh rpaduk E (x).

335. Junone ¢ 3neKkTpruuecKuM MOMeHTOM p = [00 nKn - m cBOOOAHO yCTaHOBHWIICA B CBOOOJ-
HOM 3JICKTPHUYECKOM T10JIe HanpsHKeHHOCTBIO £ = 200 kB/m. Onpenenuts paboTy BHEIITHUX CHII,
KOTOPYIO HEOOXOAMMO COBEPIIUTS ISl TIOBOPOTA AUIIONS Ha yron a = 180°.

345. DnexTpoH, MPONIs B TNIOCKOM KOHJIEHCATOpPE MYTh OT OJHOM IJIACTUHBI JI0 JPYTOH, MPHO0-
pen ckopocTth v = 10° m/c. Paccrosuue Mexay miactunamu d = 8 mm. Haittu: 1). Passocts mo-
teHnuanoB U Mexay mimactuHaMu; 2) [loBepXHOCTHYIO TUIOTHOCTH 3apsijia ¢ Ha MJIaCTHHAX.

35S. /IBa 0AMHAKOBBIX MJIOCKUX BO3AYUIHBIX KOHJIEHCATOpa eMKOCThI0 C = /00 n® Kaxnapli co-
€MHEHbI B Oarapero mociuenoBaTenbHo. OnpenennTh, Ha CKOJIbKO M3MEHUTCs eMKocTh C Oata-
peH, eciu MPOCTPAHCTBO MEXKIY IUIACTHHAMHU OJHOTO W3 KOHJEHCATOPOB 3allOJIHUTH Hapadu-
HOM.

365. O/1C 6arapeu ¢= 24 B. Haubonplias cuia Toka, KOTOPYIO MOXKET aaTh 0arapes Inax = 10 A.
OrnpeaenuTh MaKCUMATbHYIO MOIITHOCTD Prax, KOTOPAsi MOKET BBIJICTSTHCSA BO BHEIIIHEH 1IETIH.
375. Cuia Toka B MPOBOJHUKE U3MEHSAETCS CO BpeMEeHeM 1o 3akony [ = Ipsinwt. Haittu 3apsg O,
MPOXOJAIIMN Yepe3 MoNnepeyHoe ceueHrne IPOBOIHMKA 3a BpeMs ¢, paBHOE NOJI0OBUHE nepuoja 7,
Ecnu HavanpHas cuna Toka Ip = 10 A, mukindeckas gacrora @ = 50 wc™’.

Puc.13

Konrponsnas padora Ne 4.
Bapuanr 5.
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405. 1o ToukoMy kombiry paauycoMm R = 20 cm teder Tok [ = 100 A. Onpenenutb MarHuTHYIO
WHAYKIHMIO B Ha ocu Kobla B Touke A (puc. 5). Yron B =n/3.

415. Tonkuit npoBoa JuirHOM £ = 20 ¢cM HU30THYT B BHJE MOJYKOJbIA U TOMEIIEH B MATHUTHOE
nosie (B = 10 mTu) Tak, 4ro miuowmaab MoIyKoiblia NEPIEHIUKYIISIPHA JIMHUSAM MarHUTHOW WMH-
nykiuu. [lo mpoBoay nponyctunu Tok I = 50 A. Onpenenuts cuiny F, neiicTByromyo Ha mpo-
Bo. [logBozsie npoBoja HaPaBJICHbI BJI0JIb TUHUA MarHUTHON MHIYKIIMH.

425. Tonkoe koiblo paauycoMm R = 10 cMm HeceT paBHOMEpPHO pactpeesieHHbI 3apsan Q = 80
HKJ1. Kosblio BpamaeTcsi ¢ yriioBoit ckopocthio ® = 50 paji/c OTHOCUTEILHO OCH, COBITA AOMIECH
C OJHHMM U3 JWAaMETPOB KoJiblla. HaliTh MarHUTHBIH MOMEHT Pm, OOYCIIOBJICHHBII BpallleHHEeM
KOJIbLIA.

435. 3apsiKkeHHas yacTULA MPOoIIIa YCKOPSANLyo pasHocTh noTeHnranioB U = 100 B u, BieteB B
onHopoaHoe MaruutHoe nosie (B = 0,1 Ti), crana aBuratbcs Mo BUHTOBOM JMHUU € marom h =
6,5cm u paamycom R =1 cm. OnpeaenuTs OTHOIICHUE 3apsiia YaCTUIIbI K €€ Macce.

445. Ognoponubsie MarautHoe (B = 2,5 mTn) u snexrpudeckoe (E = 10 kB/M) monst ckpenieHbl
IO/ TIPSAMBIM YIJIOM. DIEKTPOH, CKOPOCTh V KOoToporo pasHa 4 - 10° m/c, BieTaeT B 5TH mons
TaK, YTO CUJIbI, JCHCTBYIOIIME HA HErOo CO CTOPOHBI MAarHUTHOTO U AJIEKTPUYECKOTO MOJeH, co
HanpasieHsl. ONpeieuTh YCKOPEHUE, @ HNIEKTPOHA.

455. KBagpaTHblili KOHTYp cO cTOpoHOU o = 10 cM, B KOTOpOM TeueT TOK / = 6 A, HaXOIuTCA B
MarautHoM nojie (B = 0,8 Tn) mox yriom o = 50° k nunusm uaaykiuu. Kakyio paboty 4 Hy)HO
COBEpIINTh, YTOOBI MPH HEU3MEHHON CHJIeé TOKA B KOHTYpE M3MEHHUTH ero (opMmy Ha OKpYK-
HOCTB?

465. Pamka u3 npoBona conpotuieHueM R = 0,04 OM paBHOMEpPHO BpalllaeTcs B OJHOPOJHOM
MarHuTHOM 1osie (B = 0,6 Tmu). Ock BpallieHus JEKUT B IJIOCKOCTH PaMKH U TIEPICHANKYJISIPHA
auHuAM uHaykuuu. [nomans pamku S = 200 cM?. Onpenenutsb 3apsia (), KOTOPBIN MOTEYET IO
paMKe Mpu U3MEHEHHMH YIJIa MKy HOPMAJIbIO K paMKe U JUHUAMHU UHAYKUMU: 1). ot 0 no 45°;
2) ot 45 no 90°.

475. Conenoun coaepxut N = 800 ButkoB. CeueHue cepAcuHrKa (M3 HEMarHUTHOTO MaTepHraa)
S =10 cm?. TTo 06MOTKE TEUYeT TOK, CO3IAMOIIUI MOJe ¢ uHaykuuen B = 8§ mTn. Onpenenuts
cpennee 3Hayenue DJIC « & o caMOMHIYKIIMK, KOTOPasi BOSHUKAET Ha 3a)KUMaX COJIEHOMIA, €C-
JIM CUJIa TOKA YMEHbIIAeTCsl MPaKTUYECKU 10 HyJs 3a Bpems Af = 0,8 Mc.

Puc.14

KonrtponsHas padora Ne 3.
Bapuasr 6.

306. Toueunsie 3apsanbl Q; = 30 mxKn u Q> = -20 mxKn vHaxonsatcs Ha pacctosaun d = 20 cu
apyr ot apyra. OnpenennTs HalpsHKEHHOCTh JIEKTPUYECKOro Moyl £ B TOYKE, YJAJIEHHON OT
IIEPBOTO 3apsi/ia Ha pacCTOSHUM 77 = 30 cm, a OT BTOPOTO - Ha 72> = 15 cm.

316. ITo ToHkOMY KoOuIbLlYy paguycoM R = 2() cu paBHOMEPHO paclpeAeiieH ¢ JMHEHHON MI0THO-
cteio T = 0,2 mxKn/m 3apsa. OnpenenuTs HANPsHKEHHOCTh E AIEKTPUYECKOTO TOJIsI, CO3/1aBae-
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MOTO pacCHpe/IeICHHBIM 3apsioM B TOUKE A, HaXOMAIICHCS Ha OCH KOJbIlAa HA PACCTOSHUU /i =
2RoT ero ueHrpa.

326. Ha 1Byx OeCKOHEYHBIX MapajUIeNIbHBIX TUIOCKOCTSIX PABHOMEPHO pacIpeesieHbl 3apsiibl ¢
MOBEPXHOCTHBIMU IUIOTHOCTAMH o7 U o2 (puc. 15). Tpebyercs: 1) ucnons3ys teopemy OcTpo-
rpajackoro- I'aycca v nmpUHIMI CYNEPIIO3UIINH JIEKTPUUECKUX MOJIeH, HAaWTH BhIpaxeHue E(x)
HaIPSHKEHHOCTH JIeKTpudeckoro mojst B Tpex obnactsax: I, II u IIl. [Ipunsareo; = 40, 02 =2 o, 2)
NpUHATL ¢ = 40 HK7/M? 1 TOUKY PacHoIOKHUTh MEXKLY IIOCKOCTAME; 3) TOCTPOUTH rpaduk E
(x).

336. Yerbipe OJIMHAKOBBIX KAl PTYTH, 3apsSKEHHBIX 0 MOoTeHHHana ¢ = /() B, ciuBaiorcs B
onny. KakoB nmotennuai ¢; odpazoBasiieiics karim?

346. Ilbunnka mMaccoit m = 5 ke, Hecymas Ha cebe N = /() 3IIeKTPOHOB, MPOLLIA B BaKyyMe
YCKOPSIOILYI0 pa3HOCTh noTeHnuanoB U = | MB. KakoBa kuHeTH4ecKkasi 3Heprusi 7' MbUTAHKU?
Kakyto ckopocTh v nprodpena nbuimHKa?

356. JIBa xonaeHcaropa eMkocTaMU C; = 5 ux®@ u C> = 8§ Mx@ COeUHEHBI MOCIIEIOBATEIILHO U
npucoeanHeHsl k 6atapee ¢ DJIC ¢ = 80 B. Onpenenuts 3apsiabl O u 02 KOHIEHCATOPOB U pa3-
HOCTU noTeHuuanoB Um UsMexay ux oOKIaIKaMH.

366. Axxymynsatop ¢ DC ¢ = 12 B 3apsbkaeTcs OT CETH MOCTOSTHHOTO TOKa ¢ HanpsbkeHuem U
= 15 B. Onpenenutp HaNpsHKEHUE HA KIEMMax aKKyMYyJISITOpa, €CIM €ro BHYTPEHHEE CONPOTUB-
nenue R; = 10 Om.

376. 3a Bpems ¢ = /() ¢ Ipy paBHOMEPHO BO3PACTAIOIIEH CUJIE TOKA OT HYJISl 0 HEKOTOPOTO MakK-
CUMYyMa B MIPOBOJHHKE BBIACIUIOCH KOTUYECTBO TEIUIOThl O = 40 x/[xc. Onpenenutb CpeaHio
CUJLy TOKa ¢ / ) B IPOBOJIHUKE, €CJIU €ro conpoTuBieHue R = 25 Om.

Puc.15

406. 1o 1ByM GECKOHEUHO JAJIMHHBIM MPOBOJIaM, CKPEIIEHHBIM MO/ MPSMBIM YTJIOM, TEKYT TOKH
I u b =2I; (I = 100 A). OnpeaenuTs MarHUTHYIO UHAYKLKIO B B TOUKe A, paBHOYJaJIEHHOI OT
npoBo10B Ha paccrosaue d = 10 cMm (puc. 6).

416. Ulunel renepaTopa quHoM / = 4 M HaxonsaTcs Ha paccrosHuu d = 10 cM Apyr ot apyra.
HaiiTu cuny B3aMMHOTO OTTaJIKHMBAaHUS IIUH IPU KOPOTKOM 3aMbIKaHUH, €CIIU TOK Ik ; KOpOTKOTO
3aMBIKaHUs PaBEH S KA.

426. 3apsn Q = 0,1 mxKn paBHOMepHO pactpenenés mo crepxkuio mHon £ = 50 cm. CrepxeHb
BpaIaeTCcsl ¢ YrioBOH CKOpOCThi0 @ = 20 paji/c OTHOCUTENIBHO OCH, EPIEHIUKYIJISIPHON CTepK-
HIO ¥ MPOXOJsiel uepe3 ero cepenuny. HailTu MarHuTHBIE MOMEHT pm, 0O0YCJIOBJIEHHBIH Bpa-
IIEHUEM CTEePIKHSI.

436. DnekTpoH BIEeTeN B 0JHOpoAHOE MarHuTHOoe moiie (B = 200 M Tin) meprneHANKyIIpHO JH-
HUSM MarHUTHOM MHAYKUIUH. OnpeaenuTs CUTy SKBUBAJIEHTHOTO KPYroBOro TOKa lxes , co3aaBa-
€MOT0 ABMUKEHUEM AJIEKTPOHA B MATHUTHOM IIOJIE.

446. OnHO3apsAIHBIA MOH JIMTUA Maccol m = 7 a.e.M. MPOIIENI YCKOPSIOIYK Pa3HOCTh NOTEH-
nuanoB U = 300 B MarHuTHOE U 3jeKTpUuecKoe mnois. OnpeaennTs MarHUTHYIO MHAYKLIHO B
0JIs, €CJIM TPAEKTOPHS MOHA B CKPEIIEHHBIX MOJAX MpsMosivHelHa. HampsokeHHOCTh E 3iek-
TPUYECKOTO ToJIsl paBHaA 2 KB/M.

456. ITnockuit KOHTYp ¢ TOKOM [/ =5 A, cBOOOHO YCTAaHOBHUJICS B OJHOPOJHOM MarHUTHOM TI0JIE
(B = 0,4 Tn). Inomans kouTypa S = 200 cm?. Tloaaep:kuBas TOK B KOHTYpPE HEU3MEHHBIM, €TI0
MIOBEPHYJIM OTHOCHUTEIIBHO OCH, JIEKAled B IUIOCKOCTH KOHTYpa, Ha yroa a = 40°. Onpenenuts
COBEpILEHHYIO IIPU 3TOM paboty A.
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466. ITpoBosiouHbIil BUTOK AuaMeTpoM D = 5 cM u conpotusieHueM R = 0,02 Om HaxoguTcs B
oaHOpOoIHOM MarHuTHOM Tosie (B = 0,3 Tm). IlmockocTs BUTKa cocTaBisieT yroi ¢ = 40° ¢ -
HuaMu uHaykuun. Kakot 3apsa Q mpoTeyeT o BUTKY MPU BBIKIIFOUEHUH MATHUTHOTO OIS ?
476. 1o xarymke UHAYKTUBHOCTBIO L = 8 MKI'H TeueT Tok [ = 6 A. Onpenenuts cpeHee 3Ha-
gyenne DJIC <« € »» caMOMHIYKIINK BO3HHUKAIOIIEH B KOHTYPE, €CIIH CHJIa TOKAa H3MEHHUTCS MpaK-
TUYECKH JI0 HYJIS 3a Bpemsi At =5 Mc.

Puc.16

Kontponsnas padora Ne 3.
Bapuant 7.

307. B BepumHax npaBUIbHOTO TPEYTOJIbHUKA CO CTOPOHOU a = () cm HaxonatTces 3apsaasl Q) =
10 mxKn, Q2 = 20 mxKn n Q3 = 30 mxKn. Onpenenuts cuny F, neicTByouryto Ha 3apsan (7 co
CTOPOHBI ABYX JPYTHUX 3apsi/i0B.

317. Ilo TOHKOMY MOJYKOJIbILy paBHOMEpPHO pactmpeneneH 3apsan O = 20 mxKn ¢ nuHenHHOMN
WIOTHOCTBIO 7 = 0,1 MxKn/m. Onpenenuts HapsHKEHHOCTh £ 3JIEKTPUUECKOro MoJsi, Co3/1aBae-
MOT0 pacHpeeJICHHbBIM 3apsioM B Touke (J, COBIAAAIOIIEH C [IEHTPOM KOJIbLA.

327. Ha n1Byx O€CKOHEYHBIX MapajuIeNIbHBIX IIOCKOCTSX PAaBHOMEPHO PACIpeesieHbl 3apsi/ibl ¢
MOBEPXHOCTHBIMU IUIOTHOCTAMH o7 U o2 (puc. 17). TpeOyercs: 1) ucnons3ys teopemy OcTpo-
rpajzckoro- I'aycca ¥ NpUHIMI CyNEPHO3ULIUHU SIEKTPUUYECKUX IOJeH, HAalTH BbIpaxeHue E(X)
HAIPSDKEHHOCTH 3J1eKTpuyeckoro nojs B Tpex oonactsax: I, II u L. Ilpunsateo; = o, 02 =-2 o; 2)
npuHATH 0 = 20 1K1/M° ¥ TOUKY PacronokuTh CIpaBa OT IIOCKOCTell.; 3) HocTpouth rpaduk £
(x).

337. TOHKHI1 CTEPXKEHBb COTHYT B KOJBLO paguycoM R = 10 cm. OH paBHOMEPHO 3apsiKEH C JIH-
HEWHOM TUIOTHOCTHIO 3apsna v = 800 nKn/m. Onpeaenuts MOTEHIUAT @ B TOYKE, PACTIOIOKEH-
HOM Ha OCH KOJIbLIA HAa PACCTOSAHUU /4 = () cm OT €ro LeHTpa.

347. Kakoif MUHUMaJIbHOW CKOPOCTBIO Umin NOJKEH 00JalaTh MPOTOH, YTOOBI OH MOT JOCTHUT-
HYTb TIOBEPXHOCTH 3apsKEHHOTO 710 HoTeHnMata ¢ = 400 B metaniauueckoro mapa (puc. 18)?
357. Ilnockuil KOHAEHCATOP COCTOUT U3 JIBYX KPYIJIbIX IUIACTUH paguycoM R = [0 cm Kaxpaas.
Paccrosinue mexny miactuHamu d = 2 mm. KoHzeHCaTop MpUCOeTIMHEH K UCTOYHUKY Harmpsike-
Hus U = 80 B. Onpenenuts 3apsaa O U HaNpsHKEHHOCTh E TOoJs KOHJEHcaTopa B IBYX CIIydasx:
a) TUDJIEKTPUK — BO3AYX; 0) IUINEKTPUK — CTEKIIO.

367. Ot ucrounuka ¢ HanpspkeHueM U = 800 B Heo0X0auMo mepenaTh MOTPEOUTENI0 MOIII-
HocTh P = 10 xkBm Ha HekoTopoe paccrosHue. Kakoe HauOosblee CONPOTHBICHHE MOXKET
UMETh JIMHUS Mepeaaydu, yToObl MOTepU 3HEPTUU B Hell He npesblanu /0 % ot nepegaBaemMoi
MOIIIHOCTH?

377. 3a Bpems ¢ = § ¢ Ipu paBHOMEPHO BO3PACTABILEH CUJIE TOKA B MPOBOJHUKE COMPOTUBIICHU-
eM R = 8 Om BbIAEINIOCH KOJIMYECTBO TEIIOTH O = 500 Jorc. Onpenenuts 3apsisa g, Tpoxoas-
U B MPOXOJAILINI B TPOBOJHUKE, €CIIM TOKA B HAYaJIbHBIM MOMEHT BPEMEHHU paBHA HYIIIO.

Puc.17 Puc.18
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Konrponsnas padora Ne 4.
Bapuanr 7.

407. ITo 6eckoHEYHO JNIMHHOMY ITPOBOJY, H30THYTOMY TakK, Kak 3TO IMOKa3aHO Ha puc. 19, reuer
Tok I =200 A. Onpenenuth MarHuTHyto UHAYKuio B B Touke O. Paauyc nyru R = 10 cm.

417. KsamgpaTHblil KOHTYp co cTopoHo# o = 10 cM, o koTopomy Tedet Tok I = 50 A, cBoGoaHO
YCTaHOBWJICS B OJHOpoAHOM MarHuTHOM nojie (B = 10 mTu). Onpenenuts uzmenenue All mno-
TEHI[MAIBHON SHEPTrUU KOHTYpa MPH MMOBOPOTE BOKPYT OCH, JiexkKallel B IIIOCKOCTH KOHTYypa, Ha
yron 9 =180".

427. DNeKTpoH B aTOME BOJAOPOJa ABMXKETCS BOKPYT sijipa (IPOTOHA) MO OKPY>KHOCTH PainycoM
R =53 cM. Onpenennutb MarHUTHBI MOMEHT Pm PKBUBAJIEHTHOT'O KPYTOBOI'O TOKA.

437. IIpotoH mpoiien yckopsitolyto pazHocTh noteHuranoB U = 300 B u Bieten B 0JHOPOAHOE
marauTHoe nose (B = 20 m Ti) mox yrimom o = 30° x nuEMAM MarHuTHOH nHAYKIME. Onpese-
auTh war h u paauyc R BUHTOBOH JIMHUM, 110 KOTOPOH OyIeT JBUTaThCcs MPOTOH B MarHUTHOM
noJe.

447. Anpa-yactuia, UMeErOIIas CkopocTs v = 2 Mwm/c, BieraeT noj yriaoM o = 30° k coHanpas-
neaHomy MarautHomy (B = 1 MTun) u sanekrpuueckomy (E = 1 kB/m) momsim. Onipeaenuts ycko-
peHue a” anbgha-4acTHIbL.

457. BUTok, B KOTOPOM MOJICPKUBAETCS MOCTOsTHHAA cujia Toka [ = 60 A, cBoOOAHO ycTaHO-
BUJICSI B OIHOPOAHOM MarHUTHOM mone (B = 20 mTun). [Iuamerp Butka d = 10 cm. Kakyto pabo-
Ty A HY>KHO COBEPILIUTH JJIsl TOTO, YTOOBI HOBEPHYTh BUTOK OTHOCUTEJIBHO OCH, COBIIAJJAIOIIEH ¢
JTUaMETPOM, Ha yroi o = 1/3 ?

467. Pamka, conepxamas N = 200 BUTKOB TOHKOT'O MPOBOJa, MOXKET CBOOOJIHO BpaIlaThCs OT-
HOCHMTEJILHO OCH, JIeKaIllel B IIOCKOCTH paMku. Ilnomans pamku S = 50 cm?. Ock paMKH niep-
NEHAUKYJISpHA JIMHUSAM HUHIYKIUU OJHOPOAHOro MarHuTHOro nous (B = 0,05 Tn). Onpenenutsb
MakcuMabHy 0 DJIC & mox, KOTOpast HHAYLIUPYETCSA B paMKe HPH €€ BPAICHUHU ¢ YaCTOTOU 71 =
40 ¢,

477. B snexkTpuyeckoi 1enu, coaepkaiieid pesuctop comnporusieHueM R = 20 OM U KaTyuky
MHAYKTUBHOCTBIO L = 0,06 I'H, TeueT Tok /=20 A. Onpenenuts cuity Toka [ B uenu uepe3 At
= 0,2 Mc moce ee pa3MbIKaHHUsL.

Puc.1

KonrtponsHas padora Ne 3.
Bapuanr 8.

308. B BepmmHax KBajpaTa HAXOAATCS OJMHAKOBBIE 3apansl O = 02 = 03 = 04 = 8 - 107" K.
Kakoii orpunarenbHplii 3apsa O HyKHO TOMECTUTh B LIEHTPE KBaJpaTa, YTOObI CHjla B3AUMHOIO
OTTaJIKMBAHHUS TOJIOKUTENbHBIX 3apsi1oB Oblla ypaBHOBEIIEHA CUJION MPUTSKEHHUS] OTpULIATEINb-
HOTO 3apsia’?

318. YUeTBepTh TOHKOTO KOJbIA paguycoM R = [() cm HECET paBHOMEPHO paclpe/IeICHHbINA 3a-
pan O = 0,05 mxKn. OnpenenuTs HaPSDKEHHOCTD E 3JIEKTPUUYECKOTO I0JIs, CO3/1aBaeMOro pac-
MIPEEIEHHBIM 3apsa0M B Touke (J, COBNAJAONICH C IEHTPOM KOJIbIIA.

328. Ha nByX KOakCHaJIbHBIX OSCKOHEUHBIX LWJIMHIpPAX paauycamu R u 2R paBHOMEpPHO pac-
MIpeAeNICHbI 3apsbl C TOBEPXHOCTHBIMH IUIOTHOCTIMH g U a2(puc. 20). Tpebyetcs: 1) ucnonb-
3ys Teopemy Octparpanckoro - ['aycca: HallTH 3aBUCUMOCTh E (T) HaNpsDKEHHOCTH 3JIEKTpHYe-
CKOro mnouisg oT paccrosinus it tpex oonacreid: I, I u IIl. Ilpunsare o; = - 20, 02 = g; 2) BbIUMC-
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JUTHh HaNpPsDKEHHOCTh E B TOYKE, YAAJEHHOW OT OCH IWJIMHAPOB HA PACCTOSIHHE 7, U yKa3aTb
Harpayienue Bektopa E. [lpunare ¢ = 50 uKn/m’, r = 1,5 R ; 3) moctpouts rpadux  E (7).
338. Ilone 0Opa3oBaHO TOYEUYHBIM JAMIIONEM C IJIEKTPUUYECKUM MOMeHTOM p = 200 nKn - wm.
Onpenenuts pa3HOCTh MOTEHIHAIOB U IBYX TOYEK MOJIS, PACTIONOKEHHBIX CUMMETPUYHO OTHO-
CUTEJIBHO JIUII0JIS HA €r0 OCU Ha pacCTOSHUU ¥ = 40 cm OT LEHTpa JUIOJIS.

348. B ogHOpOAHOE JIEKTPUUYECKOE T0JIe HAMPsOKEHHOCTRI0 £ = 200 B/m Bieraet (BAOIb CHIIO-
BOM JINHUM) 3JIEKTPOH CO CKOPOCTHIO 09 = 2 Mm/c. OnpeaenuTs paccTosiHue £, KOTOPOE MPOrIeT
3JIEKTPOH JI0 TOUYKH, B KOTOPOH €ro CKOpocTh OyJIeT paBHa MOJOBUHE HaYAJIbHOM.

358. JIa MeramiMueckux mapuka paguycamu R; = 5 cuuR> = 10 cm umerot 3apsabl Q; = 40
HKn m Q> = - 20 uKn cootBercTBeHHO. Haittu sHepruto W, kotopas BBIACIUTCS NMPU pa3psie,
€CJIA 1Iapbl COEAUHUTDH IIPOBOAHUKOM.

368. [Ipu BKIIFOUEHHH JIEKTPOMOTOpA B ceTh ¢ HanpspkeHueMm U = 220 B oH noTpebseT Tok [ =
5 A. Onpenenuth MOIIHOCTB, TOTpeOIsieMyto MoTopoM, U ero KIIJI, eciu conporusnenue R 00-
MOTKH MOTOpa paBHO 6 Om.

378. OnpenenuTs KOJIUYECTBO TEIIOTH (J, BhIACIUBIIEECS 3a BpeMsi ¢ = /() ¢ B IPOBOJIHUKE CO-
npoTtuBiieHreM R = /() Om, ecnu cujia TOKa B HEM, paBHOMEPHO YMEHbBIIAsACh, U3MEHUIIACH OT /7
=J]0Anol,=0.

408. ITo TonkoMy Koiiblly TeueT Tok [ = 80 A. OnpenenuTs MarHUTHYIO UHAYKLIHIO B B TOuke A,
paBHOYIAJIEHHOM OT TOYEK KoJblia Ha paccTosHue r = 10 cMm (puc. 21). Yron a = n/6.

Puc.20

YCKOPCHHC a OonpeacisA€TCa B MOMEHT BXOXKICHUA 3ap51>1<el-u-10171 4acTHUIlbl B 00J1aCTh IPOCTPAHCTBA, I'I€ JIOKAJIM30BaHA OJHOPOAHBIC MATHUTHOC U
DJICKTPUIECKOC ITOJIA.

KonTponbhast padota Ne 4.
Bapmuanr 8.
418. Tonkoe npoBojsiee Koybllo ¢ TokoM | = 40 4 nmoMenieHo B 0JTHOPOAHOE MAarHUTHOE I10JI€
(B = 80 mTm). IlnockocTh Komblla NEPIEHANKYIIpHA THHUSIM MarHUTHON MHAyKuuu. Pannyc R
koJbiia paseH 20 cm. Haiitu cuny F, pacTsaruBaroiyto KoJbIio.
428. CrutomHoi mumHAp paanycoM R =4 cM u BbicoToi h = 15 cM HeceT paBHOMEpPHO pac-

npeieieHHbIH o 06beMy 3apsa (£ = 0,1 mx Kin/m?). Liunmuaap Bpamaetcs ¢ yacTotoi n = 10 ¢

! oTHOCHTENBHO OCH, COBIIQJIAOLIEH C €ro T€OMETPUYECKON OChr0. HallTu MarHUTHBI MOMEHT

Pm UMIMHAPA, 00YCIOBIIEHHBIH €ro BpalleHneM

438. Anba-uacTuiia, Npons YCKOPSIOUIYIO Pa3HOCTh moTeHuanos U, cTrana ABUraThCs B OJ1-
HOpOJHOM MarHuTHOM nosie (B = 50 M Tx) mo BuHTOBOM nuHUM ¢ mlaroM h=5cM u paauy-
coM R =1 cm. Onpenenuts yCKOPSIOUIYI0 pa3HOCTh MOTEHLMAIOB, KOTOPYIO IMpouuia aibda-
YacTHILIA.

448. IIpoToH mpouen HEKOTOPYIO YCKOPSAIILYI pa3HOCTh MoTeHIuanoB U M BieTen B CKpe-
HICHHBIE O] IPSIMBIM YTJIOM OAHOPOHBIE noJisA: MarHuTHOE (B = 5 MTin) u anexkrpuueckoe (E =
20 kB/m). OmnpenenuTs pa3HOCTh MOTEHIMANOB U, €M MPOTOH B CKPELICHHBIX MOJISAX JBUKET-
Csl IPSIMOJIMHEIHO.

458. B 01HOpPOIHOM MarHUTHOM I10JI€ MEPIEHAUKYIISIPHO JIMHUAM MHIYKIMH PacIOJIOKEH II0C-
KHit KOHTyp momanasio S = 100 cm?. Tlomnepkupas B KOHType TOCTOSHHYIO iy Toka [ = 50
A, ero mepeMecTUIM W3 IO0Jisi B 00JIACTh MPOCTPAHCTBA, TNie Moje OTCyTcTBYeT. OmnpenenuTtsb
MarHUTHYIO UHIYKIUIO B 10Js, eciiu Mpu NepeMenieH KOHTypa Oblia coBepllieHa padora 4 =
0,4 JIx.
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468. IIpsamoii mpoBosLUi cTep)eHb JMHON ¢ = 40 cM HaxOIUTCS B OJTHOPOJIHOM MarHMTHOM
nosie (B = 0,1 Tu). KoHIbl cTep)kHS 3aMKHYTBI THOKHM TIPOBOJIOM, HaXOAIIMMCs BHE 1oJist. Co-
npotuBieHune Beed nemu R = 0,5 Om. Kakas momrHocTs P moTpedyeTcs sl paBHOMEPHOTO Tie-
peMeIlleHUs] CTEeP)KHS MEePIEHAUKYIISIPHO JTUHUSAM MarHUTHOM MHAYKLIHU CO CKOpOCThio v = 10
m/c?

478. llenb cCOCTOUT U3 KaTyIIKU UHAYKTUBHOCThIO L = 0,1 ['H 1 ucroynuka toka. ICTOYHUK TO-
Ka OTKJIIOUMJIM, HE pasphiBas Lenu. Bpewms, yepe3 kotopoe cuia Toka ymeHsmures 10 0,001
NepBOHAYAILHOTO 3HaYeHUs, paBHO ¢ = 0,07 c¢. OnpeenuTs CONPOTUBICHUE KATYLIKH.

Puc.21

Kontponsnas padora Ne 3.
Bapuanr 9.

309. Ha paccrossanu d = 20 cm HaxomsTCs JABa TOUeUHBIX 3apsna: Q7 = -50 uKn uQ> = 100 nKa.
Onpenenuts cuny F, nerctByromiyio Ha 3apsa O3 = -10 uKn, ynaneHHbI OT 000X 3apsioB HA
OJIMHAKOBOE PACCTOSIHUE, PaBHOE d.

319. Ilo ToHKOMY KOJIbIy paBHOMEpHO pacnpeneneH 3apsan O = 10 nKn ¢ nMHEHHON TIOTHO-
cteto 7 = 0,01 mxKa/m. OnpenenuTs HaNPsSHKEHHOCTh £ DJIEKTPUYECKOTO TOJIS, CO3aBaeMOro
pacrpeieIeHHBIM 3apsiJloM B TOUKe A, JIe)KaIlleil Ha OCH KOJIbIla M yJAaJIEHHON OT €ro LeHTpa Ha
PacCTOSIHUE PaBHOE PaANyCy KOJbIIA.

329. Ha nByX KOaKCHaJIbHBIX O€CKOHEUHBIX IMWIMHApPAX paguycamu R u 2R paBHOMEpPHO pac-
MIpEeJIeTIeHbI 3apsi/ibl ¢ TOBEPXHOCTHBIMU TUIOTHOCTAMHU 07 U o2(puc. 22). Tpedyercs: 1) ucnonb-
3yst Teopemy Octparpanckoro-I'aycca: HailTH 3aBUCUMOCTh E (T) HampsiKEHHOCTH 3JIEKTpUYe-
CKOTO TOoJIsl OT paccTtosiHus Ans Tpex oonacteit: I, II u IIl. [lpunsate o; = 6, 62 =- o; 2) BbIYHC-
JUTh HAMPSHKEHHOCTh £ B TOYKE, yJAAJIEHHOW OT OCH IUJIMHIPOB HA PACCTOSHHUE 7, U yKa3aTh
Hanpapjienue Bektopa E. [Ipunsats o = 60 nKn/m?, r = 3 R ; 3) noctpouts rpadpux  E (7).

339. DnekTpuueckoe mosie o0pa3oBaHO OECKOHEYHO JIMHHOM 3apsKEHHOW HUTHIO, JTUHEHHas
IUIOTHOCTD 3apsnaa KoTopou 7 = 20 nKn/m. OnpeaenuTs pa3HOCTh MOTeHNHAIoB U ABYX TOYEK
TIOJIsI, OTCTOSIIIIMX OT HUTHU HA PACCTOSIHUU 11 = 8 cmur2 = 12 cm.

349. DnexTpuyeckoe Moje Co3/1aH0 OECKOHEYHOU 3apsHKEHHOW MPSMOM TUHUEH C paBHOMEPHO
pactipeiesieHHbIM 3apsanoM (7 = 10 uKn/m). OnpenenuTs KHHETUYECKYIO SHEPTHIO 129JIEKTPOHA B
TOYKE 2, ecu B Touke 1 ero kuHetuueckas sueprust 7; = 200 3B (puc. 23).

359. ITpocTpaHCTBO MEX) 1y IUIACTHHAMH IIOCKOTO KOHAEHCATOPA 3al0JIHEHO ABYMS CIIOSAMU -
AIIEKTPUKA: CTeKIIa ToNumHon d; = 0,2 cm u cnoem mapaduna TonuuHor d2> = 0,3 cu. PazHocTh
MOTEHITMAIOB MeXay oOkmankamu U = 300 B. OnpenenuTs HAIPsDKEHHOCTh E MOJS U MaJieHre
MOTEHIMaNa B KaXXJOM U3 CJIOEB.

369. B cetb ¢ HanpsokeHueM U = /00 B mOIKIIFOUNAIN KaTyIIKy C CONpOTUBIEHHEM R; = 2 kOm
U BOJBTMETP, COCIMHEHHbIE TocnenoBarensHo. [lokazanue BonsT™MeTpa U; = 80 B. Korna ka-
TYWIKY 3aMEHMJIM ApPYyroi, BoiabTMeTp mnokazan Uz = 60 B. Onpeneinutb CONPOTUBICHHE
R>npyroii KaTyIKH.
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379. Cwia ToKa B 1IenU U3MEHsIETCs 10 3aKoHy [ = Iypsinwt. OnpenenauTb KOJIMYECTBO TEIIOTHI,
KOTOPOE BBIICIUTCS B MPOBOJHUKE CONMpOoTUBIeHUEM R = [0 Om 3a BpeMms, paBHOE YETBEPTHU
nepuoga (ot ¢t; = 0 no t2 = 7/4, tne T= 10 c).

Puc.22 Puc.23

KontposbHaas padota Ne 4.
Bapuant 9.

409. Ilo 1ByM OECKOHEYHO JJIMHHBIM, NPSMBIM NApaJUIEIbHBIM IIPOBOJAM TEKYT OJUHAKOBBIE
toku [ = 60 A. OnpenenuTs MarHUTHYIO HHIYKIHIO B B Touke A (puc. 24), paBHOYJaJICHHOU OT
npoBoJ10oB Ha paccrosiaue d = 10 cm. Yron B = n/3.

419. KBagpaTHas paMKa W3 TOHKOI'O MPOBOJA MOXKET CBOOOJHO BpalllaThCsl BOKPYI TOPU30H-
TaJbHON OCH, COBIA/AIOLIEH C OJHON U3 cTopoH. Macca m pamku paBHa 20 r. Pamky nomectunu
B oJiHOpoAHOoe MarHuTHoe nosie (B = 0,1 Ti), HanpaBneHHOe BepTUKaNbHO BBepX. ONpeneinTh
yTOJI 0, HA KOTOPBIM OTKJIOHUJIACh paMKa OT BEPTHKAIM, KOT/1a o Hel nponyctuiu Tok [ = 10 A.
429. 1o noBepxHocTH aucka paguycoMm R = 15 cm paBHOMepHO pacnpeneneH 3apsn Q = 0,2 Mk
K. [Tuck Bpamaercsi ¢ yriioBoi ckopocTeio ® = 30 paji/c OTHOCUTEIIEHO OCH, TIEPIICHIUKYIISP-
HOM IJIOCKOCTU JMCKa M Mpoxojsiued yepe3 ero ueHtp. Onpenenuts MarHUTHBIA MOMEHT Pm,
00yCIIOBJIEHHBIN BPALLIEHUEM JIUCKA.

439. Non c kunernueckoi sHeprueit T = 1 k3B nonan B ogHopogHOe MarauTHOe mosie (B =21 m
Tn) u cran gBUrarbes MO OKPYKHOCTH. ONpenennTs MarHUTHBIA MOMEHT Pm IKBHUBAJIECHTHOIO
KpPYI'OBOT'O TOKa.

449. Marautnoe (B = 2 mTn) u anexrpudeckoe (E = 1,6 kB/m) monst conanpasnensl. [leprnenan-
KyJIipHO BekTopaM B u E Bieraer 31ekTpoH co ckopoctbio v = 0,8 Mwm/c. OnpenenuTs yckope-
HHUE @ 3IEKTPOHA.

459. Ilnockuii koHTYp ¢ TokoM / = 50 A pacmosioxeH B OJHOPOJIHOM MarHUTHOM moine (B = 0,6
Tin) Tak, 4To HOpMaJIb K KOHTYpPY HEPIEHIUKYJISIpHA JUHUSIM MarHUTHOM uMHAyKuuu. Omnpene-
JUTH paboTy, COBEPIIAEMYIO CHJIAMHU TOJISI IPU MEAJICHHOM IOBOPOTE KOHTYpa OKOJIO OCH, Jie-
JKaIei B TUIOCKOCTH KOHTYpa, Ha yrod a = 30°.

469. TIpoBonouHbIil KOHTYp MwIomaabo S = 500 cM®> u conpoTusienneM R = 0,1 OM paBHO-
MEpPHO BpaIlaeTcs B OJHOPOJAHOM MarHuTHOM nosie (B = 0,5 Ti). Och BpallieHus JeKUT B IIIOC-
KOCTH KOJIbLIA ¥ MIEPIIEHANKYJIIPHA IUHUAM MarHUTHOW MHAYKIMH. ONpenenuTb MaKCUMAIbHYIO
MOIIHOCTb  Pmox, HEOOXOIUMYIO ISl BpAILIEHUSI KOHTYpa C YIJIOBOM CKOpPOCThio ® = 50 pan/c.
479. VIcTOYHUK TOKA 3aMKHYJIM Ha KaTymkKy conpotusieHneM R = 10 OM ¥ MHAYKTHBHOCTBIO
L =0,2T'n. Yepes kakoe BpeMsl cujia TOKa B e J0CTUrHET 50% MakcuManbHOTO 3HAaYCHUS?

Puc.24
Cemectp 3

KonTponbhas padorta Ne 5.
Bapwuanr 0.
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1. YcranoBka juist HabmoeHUs Kosen HpioToHa ocBeniaeTcs HOpMaIbHO MaJAI0NIIM MOHOXPO-
MaTtudeckuM cBeToM (A = 590 um). Pagmyc KpuBU3HBI R IMH3BI paBEH 5 CM. ONPEACIIUTD TOJIIIH-
HY d3 BO3JIYIIHOTO MPOMEXYTKa B TOM MECTE, TJIe B OTPAKCHHOM CBETE HAOIIOAAeTCS TPEThe
CBETJIO€ KOJIBLIO.

2. PaccrosiHue Mexny mrpuxamu AudpakiuoHHON pemeTkn d = 4 MkM. Ha pemerky mamgaer
HOPMAJIBHO CBET C JUTMHOM BOIHBI A = 0,58 MKM. MakcUMyM Kakoro HauOOJIbIIEro MOopsaKa Ja-
eT 3Ta pereTka’?

3. [Iy4ok cBeTa mazsaer Ha IIOCKONAapaUIeNIbHYO CTEKIISIHHYIO TUIACTUHY, HUKHSSI TOBEPXHOCTh
KOTOpPOM HaxoAuTCs B BoAe. [Ipy KakoM yrie najaeHus g CBET, OTPAKEHHBIN OT 'PAHUILIBI CTEKIIO
— BoJia, OyIeT MaKCUMaJIbHO MOJISIPU30BaH?

4. PensiTUBUCTCKUIN MPOTOH 00Jafall KWHETUYECKON SHEpPrueii, paBHON SHEPTUH MOKOS. OIpejie-
JIUTh, BO CKOJIBKO pa3 BO3pPACTET €ro KNHETUYECKAasi SHEPIUsl, €CIIU €r0 UMITYJIbC YBEIUYUTCS B 1
=2 pa3za.

5. CpenHsia HepreTHyeckas CBETUMOCTh R moBepxHocTH 3emin pasHa 0,54 JIx/(cm?s mun). Ka-
KOBa JIOJDKHA OBITh TeMrieparypa 7 MOBEPXHOCTH 3€MITH, €CJIH YCIOBHO CUMTATh, YTO OHA W3ITY-
4aeT KakK cepoe Teso ¢ KoddduimenTom uepHoTsl at=0,257

6. Ha 1MHKOBYIO IUIACTUHY HAIPaBJIE€H MOHOXPOMAaTUYECKUN My4oK cBeTa. POTOTOK MpeKpalia-
eTcsl IpH 3a/epkuBarolel paznoctu noreHnuanos U = 1,5 B. OnpenenuTs 1iMHYy BOJIHBL A CBe-
Ta, NAJAOLIEro Ha IJIACTUHY.

7. OnpenenuTs UMITYJIBC pe dIEKTPOHA OTHa4M, eciii GoToH ¢ 3Heprueit €1 = 1,53 MbdB B pe-
3yJlbTaTe paccesHus Ha CBOOOIHOM 3JIEKTPOHE MOTEPsUT /5 CBOEH SHEPTUU.

8. ToueuHbI! HICTOYHHK MOHOXPOMATHYIECKOTO (4 = 1 HM) M3JTydCHHs] HAXOUTCS B IICHTPE cde-
pHUYecKOi 3auepHeHHOM Koa0bI paguycoM R = 10 cM. OnpeaenuTs CBETOBOE JaBICHUE p, TIPO-
M3BOJIMMOE Ha BHYTPEHHIOIO MIOBEPXHOCTH KOJIOBI, €CJIM MOIIHOCTh ucTouHMKa P = 1 kBT.

Kontponsnas padora Ne 5.
Bapuanr 1.

1. Mexny CTEeKJISIHHOM IJIaCTUHKOW M JIeXKallled Ha HeMl MJIOCKOBBIMYKJIOW JIMH30M HAaXOAUTCS
KuAKocTh. HallTu mokaszarens IpesoMiieHUs >KUIKOCTH, €CIM PaAuyC 73 TPETbEro TEMHOIO
Kosiblla HproToHa nmpu HaOI0I€HUU B OTPAKEHHOM CBETe C JUIMHOM BOiHBI A = 0,6 MKM paBeH
0,82 MM. Pannyc xpuBu3Hbl 1uH3bI R = 0,5 M.

2. Kakoe HauMeHb11e€e YUCI0 Nmin IITPUXOB JOKHA COAEPIKATh AU(paKIIMOHHAs pelieTKa, YTo-
OBl B CIIEKTpPE BTOPOIO MOPSAJIKAa MOKHO ObUIO BUAETH Pa3/IeNIbHO JIBE JKENThIC JIMHUU HATpUs C
JuMHaMu BOJH A1 = 589,0 M u A2 = 589,6 um ? KakoBa qnHa ¢ TakoW pemieTku, eciau MoCTo-
SIHHas peleTku d = 5 MKkM?

3. IInacTUHKY KBapla TOJNIIMHON d = 2 MM HOMECTHUIIM MEXIY NMapauleIbHbIMU HUKOJSMHM, B
pe3ysbTare Yero IIOCKOCTh MOJSpU3alM MOHOXPOMAaTHUYECKOTO CBETa MOBEPHYJIACh HA Yroi ¢
=53°. Kakoil HauMeHbIIEN TOIIUHBI dmin CIEAYET B3SITh MJIACTHHKY, YTOOBI MOJIE 3pPEHHs MOJIs-
pUMeETpa CTaJI0 COBEPILIEHHO TEMHBIM?

4. Yactuua JABMXXETCSI CO CKOPOCThIO v = ¢/3, I/ie ¢ — CKOPOCTh CBeTa B BakyyMe. Kakyto noiro
SHEPrUH MOKOS COCTABISIET KUHETUYECKask YHEPTHs?

5. BeruucnuTh UCTUHHYIO Temriepatypy I’ Boib(ppaMoOBOil packalleHHOM JIEHTBI, €CIIM paJualy-
OHHOM MUPOMETP MOKa3bIBaeT TeMnepaTypy Tpax = 2,5 KK. IlpuHsATh, 4TO MornomareabHas cro-
COOHOCTH JUIs BoJIb(hpama He 3aBHCUT OT YaCTOTHI M3IydeHuss U paBHa  a;i = 0,35.

6. Kpacnas rpanuna goroaddexra mist mukna Ao = 310 am. Onpeaenuts MaKCUMaJIbHYIO KHUHE-
TUYECKYIO PHEPTUIO Tmax (POTODIEKTPOHOB B IJIEKTPOH-BOJBTAX, €CIM HAa LIMHK MAJaeT CBET C
JTHOU BOJHBI A = 200 HM.

7. ®oton npu 3pdexte KomnTona Ha cBOOOJHOM 3JIEKTpOHE ObLT paccessH Ha yron § =mu/2.
Onpenenuts umnynsc p ( B MaB/c)?, npuoOGpeTeHHbIi 31eKTPOHOM, ecii SHeprus (OTOHA 10
paccesiHus Oblna €1 = 1,02 MaB.

2 1M»B/c — eqununIa HMITYyJIbCA:
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-13
1MaB/c = 20010 T s 1072 /e

3x108m/c¢

KonrtponsHas pabora Ne 5.
Bapuanr 2.

1. Ha TOHKYIO TUIEHKY B HallpaBJI€HUN HOPMAJIH K €€ MOBEPXHOCTH Ma1aeT MOHOXPOMAaTUYECKUN
cBeT ¢ JuinHOM BOMHBI A = 500 HM. OTpakeHHBIN OT Hee CBET MaKCUMAJIbHO YCHJIEH BCIIEICTBUE
UHTEp(EepeHITIH.

2. Ha noBepxHOCTh AU(PPAKIMOHHON PEIIETKH HOPMAIBbHO K €€ TIOBEPXHOCTH IMaJaeT MOHOXPO-
MaTuueckuii cet. [locTosiHHas nudpakroHHON pemeTky B n = 4,6 pa3a 00JbIlIe IJIMHBI CBETO-
BOi BonHbl. Haiitu obmee yncno M nudpakiMOHHBIX MaKCUMYyMOB, KOTOpPbIE TE€OPETHYECKU
MOYHO HaOJII0/1aTh B JAaHHOM CIIyYae.

3. [TapannenbHbI MyYOK CBETA NEPEXOIUT U3 TNIMLEPHUHA B CTEKJIO TaK, YTO MMYYOK, OTPaXKECHHBIN
OT TPaHMIBI pa3jiesia dTUX Cpeld, OKa3bIBAETCS MAaKCUMaJbHO NOJIApHU30BaHHBIM. OnpenenuTsb
YIOJ y MEXAY MaJarolUM U IPEJIOMIICHHBIM IIy4YKaMHU.

4. IIpoToH ¢ kuHeTH4eckoil 3Heprue 7' = 3 ['3B npu TopMOKEHNH MTOTEPSUT TPETh ITOW SHEPTHH.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHWICS PENSATUBUCTCKAN UMITYJIBC 0.-4ACTHIIBI.
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Konrtponsnas padora Ne 5.
Bapuanr 4.

1. Ha crexyisiHHY10 NJaCTUHY MOJ0XEHA BBINYKIOH CTOPOHOW MJIOCKOBBINMYKJas JUH3A.
CBepxy JMH3a OCBEIIEHA MOHOXPOMAaTHYECKUM CBETOM JIHHON BOIMHBI A=500HM. Haiitu
paauyc R JIMH3BI, €CIU paguyC 4E€TBEPTOro, TEMHOro Kojbla HbpHOTOHA B OTpaXE€HHOM
CBETE r4= 2 MM.

2. Ha mudpakimoHHYIO pemieTky, coaepxatyto # = 600 mTpruxoB Ha MHJTUMETP, NagacT HOP-
MasibHO Oenblif cBeT. CHEeKTp MpOerUpyeTcss TOMEIIEHHOW BONM3H PEIIeTKH JIMH30M Ha HKpaH.
Onpenenuth aMHy ¢ CHEKTpa MEPBOrO MOpsAJIKa HA SKpPaHE, €CIU PACCTOSIHUE OT JMH3bI 10
skpana L=1,2m. ['panuibl BuguMoro crnekrpa: Aqg= 780 uHM, Ay = 400 HM.

3. I[lpu mnpoxoxaeHuu cBeTa depe3 TpyOky miuHou €1 = 20 cMm, coaepikallyr pac-

5. Yepnoe teno umeet temmeparypy 71 = 500 K. KakoBa Oyner temmnepatypa 7> Tena, €ciu B
pe3ylibTaTe HarpeBaHus MOTOK U3TyYeHUs YBEIUUUTCS B n = 5 paz?

6. Ha moBepXHOCTb KaJus MMaAaeT CBET C JUIMHOM BOMHBI A = 150 HM. OnpenenuTs MakCUMalb-
HYI0 KHHETHYECKYIO SHEPTHIO Tmax POTORIEKTPOHOB.

7. PentrenoBckoe u3inyueHue ( A = 1 HM) paccenBaeTcs dJIEKTPOHAMHU, KOTOPhIE MOYKHO CUUTATh
MPaKTHYEeCKH CBOOOHBIMU. OTpeIeIuTh MAaKCUMAIbHYIO UIMHY BOJIHBI Amax PEHTT€HOBCKOTO
U3JTYYCHHUS B PACCESTHHOM ITyUKe.

8. OmnpenenuTb SHEPreTUIECKYI0 OCBEIIEHHOCTH (00yU4eHHOCTh) E. 3epKaibHON MOBEPXHOCTH,
€CIIM JIaBJICHUE p, TPOU3BOAMMOE H3ryueHreM, pasHo 40 mklla. M3nydenue magaer HOpMaIbHO
K ITOBEPXHOCTH.

KonTponbnas padota Ne 5.
Bapuanr 3.

1. Pacctosnue L ot mieneit 1o 3kpaHa B onbite KOHra pasHo 1 M. Onpenenutb pacCTOSHUE MEX-
Iy WIETSIMH, ecli Ha oTpe3ke aiuuHou £ = 1 cMm yknaneiBaercs N =10 TeMHbIX HHTEpGhEpPEHIINOH-
HBIX 1tosioc. J{miHa BosHbI A = 0,7 MKM.

2. Ha nudpakimoHHyIo peneTky najiaeT HOpMalbHO MapajuleabHbIi mydok 6enoro ceera. Criek-
TPBI TPETHETO U YETBEPTOIO MOPSIIKA YACTUYHO HAKJIAbIBAIOTCS ApYT Ha apyra. Ha kakytro -
HY BOJIHBI B CIIEKTPE YETBEPTOTO MOPSIKa HaKIabIBaeTcs rpanuna (A = 780 HM) crieKTpa TpeThb-
ero nopsiaka?

3. KBapiieByto IIaCTUHKY MOMECTHIIM MEXKAY CKPELIeHHbBIMU HUKoJsAMU. [Ipyu kakoit HanMeHb-
el TommuHe dmic KBApIEBOW IJIACTUHBI MOJIE 3PSHUS MEXKIy HHUKOJSAMH OyIeT MakCHMajIbHO
npocsetieHo? [locTosiHHAas BpallleHHs o KBaplia paBHa 27 rpaj/ MM.

4. Ilpu kaxoit ckopocTH B (B IOJSIX CKOPOCTU CBETA) PEISITUBUCTCKAs Macca JIFDOOW YacTUIIBI
BEIleCTBa B 77 = 3 pa3a OoJiblIe Macchl MOKOs?

5. Temnieparypa abcomoTHo yepHoro tena T =2 kK. OnpenenuTs AMHY BOJIHBI Am, HA KOTOPYIO
HOPUXOJUTCA MAaKCUMYM 3HEPTUM U3ITYUYEHUs, U CHEKTPaIbHYIO IUIOTHOCTh SHEPreTHUECKON CBe-
TUMOCTH (U3Ty4aTeNbHOCTH) (T3, T)max AJISI OTON ATHMHBI BOJHEI.

6. ®otoH c sHeprueli € = 10 3B maymaer Ha cepeOpsSHYIO IUIACTUHY U BbI3bIBACT (POTOIPPEKT.
OnpenenuTs UMIYJIbC p, MOJYYEHHBIN MJIACTUHON, €CIIU MPUHATH, YTO HANpaBJIECHUS BUKECHUS
¢doToHa 1 POTOIIEKTPOHA JIexkKAT Ha OJTHOM MPAMOM, MEPIEHIUKYIISIPHOMN MOBEPXHOCTHU MIACTHH.
7. Kakas nomst sHepruu ¢poToHa npuxoaurcs npu sgpdexre KomnToHa Ha 31E€KTPOH OTA4H, €CITH
paccesHre (OTOHA MPOUCXOAUT Ha yron = 7/2? DHeprus (orona go paccesuus € = 0,51
M>5B.
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TBOp caxapa koHeHTpauue C1= 10%, mi10cKoCTh NOJIApU3aLNU CBETA TOBEPHYJIACh Ha
yron @1 = 13,3°. B apyrom pactBope caxapa, HAJIUTOM B TpyOKy manuHOu £2=15cMm, mioc-
KOCTb IOJISIPU3ALIMM [TOBEPHYJIACh Ha yrou ¢2 = 5,2°. Onpenenuts KoHUEHTpanuto C2 BTOPO-
ro pacTBOpA.
4. OnpenenuTb OTHOIIEHUE PEISITUBUCTCKOTO UMIYJIbCA p-3JIEKTPOHA C KUHETUYECKOM 3HEp-
rueid 7= 153 K KoOMOTOHOBCKOMY UMITYJIbCY MoC JEKTPOHA.
5. Onpenenutp Temneparypy 7 ¥ SHEPreTUYECKYI0 CBETUMOCTH (M3JydaTeslbHOCTh) R. abco-
JIOTHO YEPHOTO Teja, €CJIM MAaKCUMYM 3HEPIHH U3JIy4YEeHUs NPUXOAUTCS HA JUIMHY BOJIHBI Ap=
600 uMm.
6. Ha ¢doTod1eMeHT ¢ KaToJOM M3 JIMTUS TajgaeT CBET ¢ JJIUHOW BOJHBI A=200 HM.
HaiitTu HammeHblI€Ee 3HAUEHUE 3aJEPKUBAIOUICH Pa3HOCTH NOTEHUHUANOB Upin , KOTOPYIO
HY>KHO IIPUJIOKUTh K (OTOIIEMEHTY, YTOOBI IPEKPATUTH (OTOTOK.
7. OnpenenuTb MaKCUMaJbHOE U3MEHEHHE JIUHBI BOJHBI (AA)max IPU KOMITOHOBCKOM pac-
CEsTHUU CBETa Ha CBOOOJIHBIX 3JIEKTPOHAX U CBOOOJHBIX NPOTOHAX.
8. JlaBieHue cBeTa, MPOU3BOAMMOE HA 3€pKAIbHYIO0 IMOBEPXHOCTh, p = 5 MmlIla. Onpenenuts
KOHLEHTpALHIO /19 (GOTOHOB BOJIU3U MOBEPXHOCTHU, €CIIU JIJIMHA BOJHBI CBETA, MAaJAalOlIero Ha
MOBEPXHOCTH, A = 0,5 MKM.

Konrtponsnas padora Ne 6.

Bapuanr 0.

1. HeBo30y>k/1eHHBII aTOM BOAOPO/a MOTJIOMIAET KBAaHT U3IY4YeHHs ¢ JUIMHOM BoJHBL 4 = 102,6
HM. Bpramcnuts, mone3ysace Teopueil bopa, pammyc 7 3IeKTpOHHOH OpOUTHI BO30YXKAEHHOTO
aToMa BOJIOpOJA.

2. Beuucnuth Hanbosiee BEPOSTHYIO JACOPOMIICBCKYIO JTTMHY BOJIHBI A MOJIGKYJ a30Ta, COJIEep-
JKAIIUXCS B BO3AyXE MPU KOMHATHOMN TeMIieparype.

3. OueHuTh C MOMOIIBIO COOTHOILIEHHUS HEOIPEAEICHHOCTEH MUHUMAJbHYIO KHHETHUYECKYIO
SHEPTUIO ANIEKTPOHA, ABWKYIIErocst BHYTpH chepsl paauycom R = 0,05 M.

4. YacTuia HaxoquTCsl B OECKOHEYHO ITyOOKOM, OJIHOMEPHOM, MPSIMOYIOJIbHOM MOTEHIHAJIb-
HOM siuke. HaliTu oTHOIeHue pa3Hoctu AEqn+1 COCEAHUX SHEPreTHUYECKUX YPOBHEH K dHEp-
ruu E, yacTuupl B Tpex cinyvasx: 1) n=2; 2)n=135; 3)n — .

5. Haiitu nepuop nonypacnana 7' paquoakKTHBHOTO U30TOMA, €CIH €r0 aKTUBHOCTD 32 BpeMs f =
10 cyt. ymensmunach Ha 24 % 1o cpaBHEHHIO C IEpBOHAYATbHOM.

6. OnpenennTh KOJIUYECTBO TEILIOTHI (), BBIACISIONIEHCS MTPU pacnaje paJoHa akTUBHOCTbIO A =
3,7 - 10" Bx  3a Bpems t = 20 mun. Kunerudeckas sHeprus T BbLIeTarolleil U3 pagoHa a-
yacTulbl paBHa 5,5 MaB.

7. Onpenenuth TEIOTY (), HEOOXOAUMYIO JIJIsl HarpeBaHUsl KpUcTaiuia Kainus Mmaccort m = 200 T
ot Temriepatypbl 11 =4 K go temneparypel 7> = 5 K. I[IpuHATH XapakTEepUCTHUUECKYIO TEMIIE-
patypy Hebas nis kanus ®p = 100 K u cuurtars ycinoBue 7<<Op BHITTOJIHECHHBIM.

8. OmpenenuTh 1010 CBOOOAHBIX JIEKTPOHOB B MeTie npu temneparype 7' = 0 K, sHeprum ¢
KOTOPBIX 3aKJIFOUEHBI B UHTEPBAJIC 3HAUEHUN OT Y2 Emax A0  Emax.

KonTponbhast padorta Ne 6.
Bapmuanr 1.

1. Beruucnuts no reopun bopa panuyc r, BTOpol cTallMOHApHOW OpOUTHI U CKOPOCTh 02 DJIEK-
TpPOHA Ha 3TOi opOuTe A aTOMa BOJIOPOAA.

2. Ompenenutp 3Hepruto A7, KOTOpYH HEOOXOAMMO JOMOJHHUTEIBHO COOOLIUTH SJIEKTPOHY,
4TOOBI €T0 AeOpOIIeBCKas IJTMHA BOJHBI yMEHBITIIIACH OT A1 = 0,2 MM 10 A2 = 0,1HM.

3. Mcnonb3ysi COOTHOIIEHUE HEONPeeIEHHOCTE!, OIIEHUTh HauMeHbIlee oInOKu Av B omnpene-
JIEHUW CKOPOCTH JJIEKTPOHA M IMPOTOHA, €CIM KOOPJAWHATHI LIEHTPA MAacC 3THX YaCTUI[ MOTYT
OBITH YCTAHOBJIEHBI C HEOTIPEIEIEHHOCTHIO | MKM.

4. DNeKTPOH HaXOAUTCS B OECKOHEYHO ITyOOKOM, OJJHOMEPHOM, MPSIMOYTOJIBHOM MOTEHIHAIIb-
HOM smuke mupuHoi ¢ = 0,1 HM. OnpenenuTs B 3JIEKTPOH-BOJIBTaX HAaUMEHBIIYIO Pa3HOCTb
HYHEPreTUYECKNX YPOBHEU JIEKTPOHA.
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5. Onpenenutsb, Kakas A0S paJuOaKTUBHOTO M30TOINA 28295140 pacrnazaercsi B TEYEHUE BPEMEHU
t=6cCyrT.
6. Maccam =11 ypana 233U B paBHOBECHHM C IIPOAYKTaMH €0 pacnaja BbIIEISET MOIIHOCTh
P = 1,07 - 107 Br. Haiitu MonspHyto TermnoTy Om, BBIICISEMYI0 YPAaHOM 3a CpeJHee BpeMs
JKU3HU T aTOMOB ypaHa.
7. BoruncnuTh XapakTepucTU4eckyto temmneparypy Op Jlebas st xenesa, eciu mpu TeMIepa-
type T = 20 K monspHas ternoemMkocTts xene3a Cm = 0,226 JIx/K-Monb. YcioBue T<<Op
CUMUTATh BBHIMOJIHEHHbBIM.
8. I'epmanueBsblii KpucTaul, mKUpuHa AE 3ampelnieHHoi 30Hbl B KoTOpoM pasHa 0,72 3B, Harpe-
BatoT ot Temmeparypsl {1 = 0° C no temnepatypsl 2 = 15° C. Bo CKOJIBKO pa3 BO3pacTeT €ro
yZA€IbHas IPOBOAUMOCTb?

Kontposbnas padota Ne 6.

Bapuanr 2.

1. Brruuciute no Teopun bopa nepuos 7' BpalieHHs JIEKTPOHA B aTOME BOJIOPOAA, HaXOAslle-
rocsi B BO30y>KJI€HHOM COCTOSIHUHU, OIIPEEIIIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha cKkoJIbKO 110 OTHOUIEHUIO K KOMHATHOM JIOJDKHA U3MEHHUTHCS TeMIlepaTypa ueaabHoro ra-
3a, 9TOOBI JeOPOUIECBCKas JUTMHA BOJIHBI A €0 MOJISKYJ yMeHbImmiIachk Ha 20 %?

3. KakoBa JI0JDKHA ObITh KMHETHYECKast SHeprus I IpOTOHa B MOHOZHEPreTUYECKOM ITyuKe, HC-
T0JIb3yEMOTO JIJIsl UCCIIE0BAHMS CTPYKTYPBI € JIMHEHHbIMU pasmepamu £ = 103cm?

4. Yactuna B GECKOHEUHO TIyOOKOM, OJHOMEPHOM MPSAMOYIOJIBHOM MOTEHLUAIBHOM SIIUKE
HIMPUHON ¢ HaxoauTCs B BO30YKIEHHOM cocTosiHUM (n = 3). OnpeaenuTs, B KAKUX TOYKAaX UH-
tepBaia 0 < x <{ MJIOTHOCTh BEPOSITHOCTU HAXOXKIACHUS YACTHUIbl UMEET MaKCUMAaJIbHOE U MHU-
HUMAaJIbHOE 3HAYECHHUS.

5. AKTUBHOCTbH 4 HEKOTOpPOro n3orona 3a BpeMs ¢ = 10 cyt. ymenpmminach Ha 20 %. Onpenenuts
nepuoy noiypacnaja 7', 3Toro U30Tomna.

6. OnpeaenuTh SHEPTHI0, HEOOXOAUMYIO Ul pasziesieHus sapa “°Ne Ha JBe 0-4acTHIbI U AIPO
12C. Duepruu cpsasu Ha oquu HykiIoH B anpax “°Ne, ‘He u '’C paBHbl cooTBeTcTBeHHO 8,03;
7,07 u 7,68 M»>B.

7. Cucrema, cocrosmas u3 N = 10*° TpexMepHBIX KBAHTOBBIX OCIUJIATOPOB, HAXOJAUTCS MPH
temneparype 7 = O (O = 250 K). Onpenenuts 3Hepruto £ CUCTEMBI.

8. Ilpu HarpeBaHMM KPEMHHEBOIO KpHUCTaUIa OT TeMmeparypsl #1 = 0° 1o Temnepatypsl 2 = 10°
C ero ynenbHas MpoBOIMMOCTb Bo3pacTaeT B 2,28 pa3a. [Io mpuBeIeHHBIM JaHHBIM ONPEAEIUTD
mUpHUHY AE 3anpereHHoN 30Hbl KpUCTAIIIa KPEMHUS.

KontponsHas padora Ne 6.
Bapuanr 3.

1. Onpenenuth n3MeHeHue Heprun AE 3JIeKTpoHA B aTOME BOJAOPOJA MPU MU3TyYCHUH aTOMOM
dboToHa ¢ yactoToit v =6,28 - 10T

2. TTapamienbHpIN My40K MOHOIHEPTETHUECKUX JIEKTPOHOB MaJaeT HOPMAJIbHO Ha AuadparMy B
BH/JIE Y3KOH NMPAMOYTOJIBHOM 1enH, mupuHa KoTopoi a = 0,06 Mm. OnipenenuTbs CKOPOCTh ITUX
AJIEKTPOHOB, €CJIM U3BECTHO, YTO HA 3KpPaHE, OTCTOSIIEM OT IIeJd Ha paccTtossHuu £ = 40 mwm,
HIMPUHA IIEHTPATBHOTO AUPPaKIIMOHHOTO MakcuMyMa b = 10 MKM.

3. Ucnonb3ys COOTHOLIEHUE HEONpPEIeeHHOCTEN, OLIEHUTh IUPUHY [ OTHOMEPHOTO MOTEHIH-
aJBHOTO SIIKMKa, B KOTOPOM MUHUMAJIbHAS SHEPTHSI AJEKTpoHA Emin= 103B.

4. B mpsAMOyToIbHON MOTEHIHANBHOHN siMe IHUPUHOHN £ ¢ aOCOTIOTHO HEMPOHUIIAEMBIMU CTEH-
kamu (0<x<() HaXOIWUTCsI YacTUIla B OCHOBHOM COCTOSIHUM. HailTu BEpOATHOCTH W MECTO-
HaXO0KJICHHS ITON 4acTUIbl B o0macT Y4 £ <x<% .

S. Onpenenuts Maccy m wu3oTona '3!7 , MMEOWETro akTUBHOCTh 4 = 37 I'Bk.

6. B onHoM akTe senenus aapa ypana >°>U ocBo6oxmaercs sneprus 200 MaB. Onpenenuts: 1)
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SHEPTHUIO, BBIIETSIONIYIOCS MPU pacnajie BCeX siiep 3TOro MU30Toma ypaHa Maccod m = 1 kr; 2)
Maccy KaMEHHOTO yTJIA C YAEJIbHOUM TerioToi cropanus g = 29,3 MJK/Kr, S5KBUBaJICHTHYIO
B TEIIOBOM OTHOIeHuH 1 kr ypana 22°U.

7. Menusiit oOpazen maccoid m = 100 r maxoautcs nipu temneparype Ti1 = 10 K. Onpe-
JIeJIUTh TEIUIOTy (), HEOOXOAUMYIO JJIsl HarpeBaHus obOpasma a0 TeMmmneparypsl 1=
20 K. MoxXHO NpUHATh XapakKTEPUCTUUECKYIO Temnepatypy Op nias meau paBHou 300
K, a ycnoBue T <<O®p cuuTaTh BHIIOJIHEHHBIM.

8. p-n-nepexon HaxoauTcs moja oopaTHbeIM HanpspkeHunem U= 0,1 B. Ero compoTuBieHue
R;= 692 Om. KakoBo conpotuBienue Rruepexojia npu NpssMOM HaIpsi>KeHUH?

Konrtponsnas padora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 u3aMeHuTcs nepuo] 1' BpalieHue 3JeKTpoHa B aTOMe BOJOPO/Ia, €CJIU MpH Tie-
pexojie B HeBO30YKJIEHHOE COCTOSTHIE aTOM U3Iy4YHJI (POTOH C JUTMHOM BOJHBI A = 97,5 HM?

2. [Ipu KakuX 3HAYCHUSIX KHHETHYECKON dHEepruu 7 3JEeKTPOHA OMHUOKA B OMPEICICHUU AeOpONIICB-
CKOM JIJIMHBI BOJIHBI A [0 HEPEIATUBUCTCKON hopmyiie He npesbimaet 10%?

3. Anpda-yacTuna HaxoAUTCS B OECKOHEYHO TiIyOOKOM, OJHOMEPHOM, IPSIMOYTOJIBHOM
NOTEHIMAaIbHOM siuKe. Vcronb3ys COOTHOIIEHUE HEOMPEeIeHHOCTeH, OLEHUTh IIH-
puHy { AIIMKa, €CIU U3BECTHO, YTO MUHUMAJIbHASI SHEPTUA o-4aCTUILBI Emin = 8§ M»aB.

4. Yactuia B OECKOHEYHO TIYyOOKOM, OAHOMEPHOM, MPSIMOYTOJbHOM TOTEHIUAIbHOM SIIHUKE
HAXOJUTCS B OCHOBHOM COCTOSIHUH. KakoBa BEpOSATHOCTh W OOHApYKEHHUS YaCTHIIBI B KpaitHEH
YeTBEPTH SIIHKa?

5. Haiitu cpenHo NpOJOIKUTEIBHOCTh KM3HH T aTOMa PaJuOaKTUBHOIO M30TOIA KO-
6anpra §9 Co.

6. MomHocts P aBurarensi aToMHOro cyjaHa coctapiset 15 MBT, ero KII/I panen 30%. Onpe-
JIETUTHh MECSIHBIN PAaCcXO]l SZIEPHOTO TOPIOYETO IPH PAdOTE ITOTO ABUTATEIS.

7. Ucnonp3yst KBAHTOBYIO TEOPHUIO TEIJIOEMKOCTH DWHINTEHHA, ONpeaeIuTh KO3 PHIIH-
SHT yIPYTOCTH [ CBSI3W aTOMOB B KpHUCTaJUIe amtoMUHUsA. [IpuHATh 1Is amoMuHust O =
300 K.

8. MeTayuibl IUTUH U HUHK NPUBOJAT B CONPUKOCHOBEHUE JIPYT C APYTOM MPHU TeMIIepaTy-
pe 7 = OK. Ha ckoJIbKO MU3MEHUTCS KOHUEHTPALUs 3JIEKTPOHOB MPOBOAUMOCTHU B iMHKe? Ka-
KOW M3 3TUX METAJUIOB OyJIeT UMETh 00Jiee BBICOKUN MOTeHIHaN?

KonrtponsHas padora Ne 6.
Bapuanr 2.

1. Berancnute 1o teopun bopa nepuon 7' BpalleHUs 3JEKTpOHA B aTOME BOAOPOJA, HAXOAIIe-
rocsi B BO30y>KJIC€HHOM COCTOSIHUH, OIPEENIEMOM TJIaBHBIM KBAaHTOBBIM YHCIIOM

n=2.

2. Ha ckoJIBKO 10 OTHOIIEHHIO K KOMHATHOM JI0JDKHA U3MEHUTHCS TEMIIEpATypa UI€albHOIO ra-
3a, 4TOOBI 1eOpOIIIeBCKas JITTMHA BOJIHBI A €70 MOJICKYJT yMeHbImIach Ha 20 %?

3. KakoBa Jo/kHa ObITh KMHETHYECKast SHeprust 7 IpOTOHa B MOHOIHEPreTUYECKOM IyuKe, HC-
T0JIb3yEMOTO JJIsl HCCIIE0BAHMS CTPYKTYPBI ¢ JIMHEHHbIMU pasmepamu £ = 10°cm?

4. Yactuna B OECKOHEUHO TIyOOKOM, OJHOMEPHOM MPSAMOYTOJIBHOM MOTEHIHUAIBHOM SIIUKE
HIMPUHON £ HaxOaUTCs B BO30YKIEHHOM cocTostHUM (n = 3). OnpeaenuTs, B KAKUX TOYKaX HH-
TepBasia 0 < x <{ IJIOTHOCTb BEPOSITHOCTH HAXOKJIEHUS YAaCTUIbl MIMEET MAaKCUMAaJIbHOE U MHU-
HUMAaJIbHOE 3HAYECHHUS.

5. AKTUBHOCTB A HEKOTOpPOTro u3otona 3a BpeMs ¢ = 10 cyTt. ymensmmnach Ha 20 %. Onpenennts
nepuoJ noxiypacnazaa 7, 3TOro U30Tomna.
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6. OmpenenuTh SHEPTUI0, HEOOXOAUMYIO TSI pa3elieHus sapa >0Ne Ha 1Be 0-4aCTHIIBI U SZIPO
12C. Duepruu cBs3M Ha oMH HYKJIOH B siapax 2°Ne, “He u '2C paBubI cooTBeTcTBeHHO 8,03; 7,07
u 7,68 MaB.

7. Cucrtema, cocrosimas u3 N = 10?° TpexMepHBIX KBaHTOBBIX OCIMIITOPOB, HAXOAUTCA TPH
temriepatype 7 = O (O = 250 K). Onpenenuts s3HEprut0 £ cUCTEMBI.

8. [Ipu HarpeBaHrM KPEMHUEBOTO KpUCTAILJIA OT TeMieparypsl #1 = 0° 10 Temmneparypsl £ = 10°
C ero yznenbHas MpoBOJMMOCTb Bo3pacTaeT B 2,28 pa3a. [lo npuBeIeHHBIM JaHHBIM ONPEAEIUTH
mupuHy AE 3anpenieHHoN 30HbI KpUcTasia KpeMHHUS.

Kontposbraas padota Ne 6.
Bapuanr 3.

1. Onpenenute U3MeHEeHUE d3Heprun AE 3J€KTpOHA B aTOME BOJOPO/a IIPU U3IyUYEHUU aTOMOM
dboToHa ¢ yactoToi v =6,28 - 10T,

2. [TapannensHpld My4OK MOHORHEPTETHUECKUX JIEKTPOHOB MaJaeT HOPMAJIBHO Ha nuadparmy B
BHJIE Y3KOH NPsIMOYTOJBHOM MIENH, upuHa Kotopoit a = 0,06 MM. OnipeeuTh CKOPOCTh ITUX
3JIEKTPOHOB, €CJIM M3BECTHO, YTO Ha JKpaHe, OTCTOALIEM OT IIeiau Ha paccTossHuM ¢ = 40 mwm,
MIMPUHA [EHTPATFHOTO AU(PAKIIMOHHOTO MakcuMyma b = 10 MKM.

3. Ucnouib3ys COOTHOLICHHE HEONPEAEICHHOCTEH, OLIEHUTh IUPUHY / OJHOMEPHOIO OTEHLU-
QJIBHOTO SIMKA, B KOTOPOM MUHUMaJIbHAs SHEPTUs 3JEKTPOHA Emin= 103B.

4. B npsAMoyroJibHOW NOTEHIUAIbHON AMe MUPUHON £ ¢ aOCONIOTHO HENPOHUIIAEMBIMU CTEH-
kamu (0< x <0) HaxOJIUTCS YacTULla B OCHOBHOM COCTOSIHMM. HaliTu BEpOATHOCTHL W MECTOHA-
XOXJIEHHUS DTOH YacTUIbI B 001actu Y4 € < x <% £.

S. Onpenennute Maccy m n3orona '3}/ , MMEIOIEro akTuBHOcTh 4 = 37 I'bk.

6. B onHoM akTe menenus sapa ypana 2>°U ocBo6oxmaercs sneprus 200 MaB. Onpenenuts: 1)
SHEPIHIO, BBIACISIONIYIOCS IPU pachajie BCexX siiep 3TOro u3oTomna ypaHa maccod m = 1 kr; 2)
Maccy KaMEHHOTO YIS C yAEIbHOUN TemnoTolt cropanus g = 29,3 MJIx/Kr, 5KBUBaJICHTHYIO
B TEIJIOBOM OTHOIIEeHUHU 1 kr ypana 2> U.

7. Mennsiit o0pazen; maccoit m = 100 r Haxoautcs npu temmeparype T = 10 K. Omnpe-
JIEUTh TEIUIOTY (J, HEOOXONUMYIO JJIsi HarpeBaHUs oOpasiia A0 TeMieparypsl 1,=
20 K. MoXHO NpUHATh XapaKTePUCTUUECKYIO Temnepatypy Op aia meau paBaoi 300
K, a ycnmoBue T <<®p cuutaTh BHIIOJITHEHHBIM.

8. p-n-nepexon HaxoauTcs moa oOpatHeiM HampspbkeHuem U= 0,1 B. Ero conmpoTuBienue
R;=692 Om. KakoBo conpoTuBiieHue Rrriepexoaa mpu IpsIMOM HaIPsiKESHAN?

KonrtponsHas pabora Ne 6.
Bapuanr 4.

1. Bo ckonbko pa3 uaMeHuTcs nepuo] 7' BpalieHue 3JeKTPOHa B aTOME BOJOPO/ia, €CJIU MpH Ie-
pexojie B HeBO30YKJIEHHOE COCTOSTHUE aTOM M3JIy4ui (POTOH C JUIMHON BOJIHBI A = 97,5 HM?

2. [Ipu KakuX 3HAYCHUSIX KHHETUYECKON IHEepTUU T 3JEKTPOHA OMKUOKA B OMPEICTICHUU J1IeOPOiIeB-
CKOM JUITMHBI BOJIHBI A [0 HEPENATUBUCTCKON popmyiie He npesbimaeT 10%?

3. Anbda-yacTuna HaxoqUTCA B OECKOHEUYHO TIyOOKOM, OJJHOMEPHOM, NMPSAMOYTOJIbHOM
NOTEHIMadbHOM sinuKe. Vcnonb3yss COOTHOIIEHUE HEONPENEIEHHOCTEN, OLEHUTh IIH-
puHy ¢ SIIHKa, €CIU U3BECTHO, YTO MUHUMAJIbHAs SHEPTUS 0-4aCTUILIBl Emin = 8 Ma3B.

4. Yactuia B OECKOHEUHO TNTyOOKOM, OJHOMEPHOM, NMPSMOYTOJIBHOM MOTEHIIMAIBLHOM SIIHKE
HAXOJUTCSI B OCHOBHOM COCTOsIHMH. KakoBa BepoSITHOCTh W OOHapy>KEHUSI YacTULIBl B KpaiHel
YETBEPTH SIIMKaA?

5. HaiiTu cpenHio NpOIOJHKUTEIBHOCTh KU3HM T aTOMa PaAMOAKTUBHOTO HM30TOIA KO-
6anpTa $9 Co.

6. MomHocTs P nBuraresns aToMHOro cyasa cocrasiser 15 Mg, ero KIIJ[ panen 30%. Omnpe-
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JETUTHh MECSYHBIN PACXO/l SIIEPHOTO TOPIOYETO IPU PadOTE STOTO ABUTATEINS.

7. crionb3ysi KBAHTOBYIO TEOPHIO TEIJIOEMKOCTH DUHINTEHHA, OMpeaeauTh K03 PHIu-
€HT yIPYTOCTH 3 CBSI3M aTOMOB B KpHCTaie adtoMuHus. [IpuHITE 1 amoMuaus O =
300 K.

8. MeTaiuibl IUTUH U LUHK NPUBOJAT B CONPUKOCHOBEHUE JIPYT C APYTrOM MPHU TeMIlepaTy-
pe T = OK. Ha ckoJIbKO U3MEHUTCSI KOHIIEHTPAILMS JIEKTPOHOB MPOBOJUMOCTH B 1IuHKe? Ka-
KOW M3 ITUX METAJUIOB OyJIeT UMETh 00Jiee BRICOKHI MTOTCHIIHAT.

Konrtponsnas padora Ne 6.
Bapuanr 5.

1. Ha ckonpko M3MEHMIACh KHHETUYECKasl SHEPIUs JIEKTPOHA B aTOME BOJOpOJa MPH U3ITyye-
HUM aTOMOM (pOTOHA ¢ ATUHOM BOJHBI A = 435 HM?
2. U3 xaTtogHoi TpyOku Ha auadparmy ¢ y3KOW IpsSAMOYTOJbHON IIEIbI0 HOPMAIBHO K TJIOC-
KOCTU AuadparMpl HalpaBiieH MOTOK MOHOPHEPTeTHUYECKUX 3JIEKTPOHOB. OmnpenenuTh aHoA-
HOE€ HalpsKeHue TpyOKHM, €Ciau U3BECTHO, YTO Ha IKpaHe, OTCTOSALIEM OT LIeJH Ha pac-
crossauu £ = 0,5 M, mMHUpUHA HEHTPATbHOTO AUPpaKIUOHHOTO Makcumyma Ax = 10,0 MkMm.
[Iupuny b menu npuHATh paBHOM 0,10 MM.
3. CpenHee BpeMs KM3HH aToMa B BO30YXKIEHHOM COCTOsSHMM cocTaBiseT A ¢t~ 108 c. Ilpwu
nepexojie aToMa B HOPMaJIbHOE COCTOSHHE HCIycKaeTcs (OTOH, CpedHssl JUIMHA BOJHBI
kortoporo pasHa 600 HM. OneHuTh WUPUHY AL HU3IyyaeMOH CIEKTPaJbHOW JIMHUHU, €CIU HE
HPOUCXOJUT €€ YIIMPEHHUs 3a CUET APYTUX MPOLECCOB.
4. BonHOBasi (hyHKIIWSI, OTMCHIBAIOIIAS JBMIKEHHE JIEKTPOHA B OCHOBHOM COCTOSTHUHM aToMa BO-
J10poJia, UMEET BUJL

(p(l") — A-r/ao’
rae A - Hekortopas noctostHHas; A0 - nepBblil 6opoBckuil paauyc. Hailtu ayist ocHoBHOTO
COCTOSIHMSI aTOMa BOJIopo/ia HauboJiee BEpOSITHOE PACCTOSIHUE AJIEKTPOHA OT sA/Apa.
5. CyeTyuk o-yacTHl], YCTaHOBJEHHBIH BOJM3U PaJMOAKTUBHOTO H30TOMNA, MPU MEPBOM
usMepenuu perucrpuponain N,= 1400 wyactun B MHHYTY, a uepe3 Bpemsa =4 4 -
toapko N> =400. Onpenenuts nepuoa noiypacnanga 77, U30TOIA.
6. Cuuras, 4To B OJHOM aKTe JjejleHHMs sapa ypana U  ocBoboxkmaerca sHeprus 200
M5B, omnpenemuts  Maccy m 3TOr0 H30TOIA, MOABEPIIIETOCS [EJIEHUIO IPU B3pbIBE
aTOMHOM OOMOBI C TPOTHJIOBBIM dSkBHBaneHTOM 30-10° Kr, ecnm TemsioBoil SKBUBAJIEHT TPO-
Tuna g pasex 4,19 MJDx/kr.
7. HaliTn OTHOLIEHHE CpENHEN DHEPTUU  <(Exp> JIMHEMHOI'O OJHOMEPHOrO OCUMJILIATOPA,
BBIYMCJIICHHOM 10 KBAHTOBONW TEOPHHM, K DJHEPIrHM <(Exp> TAKOTO K€ OCUUILIATOPA,
BBIYMCIIEHHONW MO KJIACCHUYECKOW Teopuu. BrluncieHne npousBecTH s IBYX TemIepa-
typ: 1) 7=0,10E; 2) T = Of, rie Ok - XapakTepUcTUUECKasl TeMIiepaTypa DUHIITEHHA.
8. Conpotunenue R; p-n-niepexoia, HaxosIIerocs noJ npsMeiM Hanpsbkenuem U - 1 B, paBHO
10 Om. OmnpenenuTs CONpOTUBIEHNE Romiepexoa Mpu 00paTHOM HaNpPsIKEHUH.

KonrtponsHas padora Ne 6.
Bapuanr 6.

1. B kakux npenenax AA I0JKHA J€KaTh JJIMHA BOJIH MOHOXPOMAaTHUYECKOTO CBETa, YTOOBI IPH
BO30YKJIEHMM aTOMOB BOJIOpOJia KBAHTAaMH 3TOTO CBETa PajuycC /, OpPOMTHI AJIEKTPOHA YBEIU-
yusca B 16 paz?

2. IlIporon obGnamaer kuHeTHueckoi »Heprueit 7 = 1 k3B. OnpenenuTs AOMOJIHUTEIBHYIO
sHepruto A7, KOTOpYyI HEOOXOAMMO €My COOOIIWUTH JJsi TOro, YTOOBI JUIMHA BOJIHBI A [€
bpoiing ymMenbmuniachs B Tpu pasa.

3. Iy npuOamkeHHON OLEHKH MUHUMAJIbHOM SHEPrHH 3JIEKTPOHA B aTOME BOJOPOJa MOXKHO
IPENONI0XKNUTh, YTO HEONpENeIeHHOCTh Ar pajauyca 7 3JIEKTPOHHOW OpOUTHI M HEOIpeaeeH-
HOCTHh Ap UMITyJbca p JIEKTPOHA HA TaKOW OpOUTE COOTBETCTBEHHO CBA3AaHBI CIEAYIOIIUM
obpazom: Ar = ru Ap = p. Vcnonb3ysl 3TU CBS3H, a TaAKXKE€ COOTHOIICHHE HEONPEIeIeHHO-
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CTeH, HalTH 3HAaYEHUE paauyca 3JICKTPOHHOH OpPOHTHI, COOTBETCTBYIOIIETO MHUHUMAJIbHOM
SHEPTHUH DJIEKTPOHA B aTOME BOJOPOAa.

4. YacTtuia HaXOAUTCS B OCHOBHOM COCTOSIHHHU B MPSIMOYTOJBHOU siMe mupuHO# € ¢ ab-
COJIOTHO HENPOHUIIAEMBIMU CTEHKaMH. BO CKOJBKO pa3 OTIMYAIOTCS BEPOATHOCTU Me-
CTOHAXOXKJEHHUS YaCTUIIBl: @) - KpallHEW TPETU U (), - B KpallHEN YETBEpPTH sAlHKa?

S. Bo CKOIBKO pa3 yMEHBIIUTCSA aKTUBHOCTh u3oTona 32 P uyepe3 Bpemsa (= 20 cyr?

6. Ilpu nenennu sinpa ypana 233U nox aeiicTBHEM 3aMeUIEHHOTO HEHTpOHA 06pa30BaINCh OCKOIKH
¢ MaccoBbIMU unciaamMu M1 = 90 u M> = 143. OnpenenuTs YUCIO HEUTPOHOB, BBUICTEBIIUX W3
a5lpa B JaHHOM aKTe AesneHus. ONpenenuTb SHEPIHI0 U CKOPOCTh KaXJIO0r0 U3 OCKOJIKOB, €CIIH
OHM DPA3JIETAIOTCSl B IMPOTHBOIIOJIOKHBIE CTOPOHBI U MX CyMMapHas KUHeTuuyeckas sHeprus 7
paBHa 160 M»aB.

7. 3uas, yto aas anmaiza Op = 2000 K, BBIYUCIUTH €ro yAeJbHYI0 TEIJIOEMKOCTh MPHU
temneparype 7 = 30 K.

8. Haiitu MuHMMAaNbHYIO SHEPTHIO Winin, HEOOXOAUMYIO ISl 0Opa30BaHUs Maphl AJIEKTPOH —
ablpka B kpuctaiuie CaAs, eciu ero yjaeiabHas NpOBOAUMOCTb ) u3MeHsercs B 10 pas

npu u3MeHeHuu temneparypsl ot 20 mo 3°C.

Kontponsnas padora Ne 6.
Bapuant 7.

1. B ogHO3apssqHOM MOHE JINTUS JIEKTPOH IEPEeuIell C YETBEPTOr0 SHEPreTUYECKOr0 YPOBHS Ha
BTOpOil. OnpeenuTh IJIUHY BOJIHBI A U3JIy4EHUsI, UCIYILIEHHOTO NOHOM JIUTHS.
2. Onpenenuts AIUHBI BOJH A¢ bpoiind a-4acTUlbl U IPOTOHA, IPOLIEAIINX OAUHAKOBYIO
YCKOPAIOIIYI0 pasHocTh noTeHnuano U = 1 kB.
3. MOHORHEPreTUYECKUH ITyYOK JIEKTPOHOB BBICBEUMBAET B LICHTPE KPAHA HIEKTPOHHO-TYUYEBOU
TpyOKku naTHO paauycoM = 107 cm. Tlonb3ysachk COOTHOIIEHHEM HEOIpeAeeHHOCTEl, HaliTH,
BO CKOJIBKO Pa3 HEONPEIEICHHOCTb AX KOOPAMHATHI JIEKTPOHA HA DKpPaHE B HAIIPABIICHUH,
NEpPHEHAUKYJIIPHOM OCU TpyOKH, MeHblle pasmepa r msaTHa. JnuHy L 37€KTpOHHO-Ty4eBOH
TpyOKu npuHATH paBHOM 0,50 M, a yckopsitolee 31eKTpoH Hanpsbkenue U - paBHbM 20 kB.
4. BonHoBas (pyHKLMs, ONUCHIBaIOIIas JBH)KEHUE JIEKTPOHA B OCHOBHOM COCTOSIHUM aToma
BOJOpPO/JIa, UMEET BU]L

v (l") — Ae-r/ao’
rae 4 - HeKoTopas OCTOSIHHAS; 0o — NEepBbIi bopoBckuii paguyc. HaliTu U1 0CHOBHOTO COCTO-
SIHUS aTOMa BOJOPO/Ia 3HaU€HUE /> KyJIOHOBCKOM CHJIBL.
5. Ha ckonbKo NpOLIEHTOB YMEHBIIUTCS AKTMBHOCTh M30TONA MpuAus '92Ir 3a Bpems ¢ =
15 cyr?
6. Snepnas peakuus ' *N (a, p) 1’0 BbI3BaHa a-uacTuuelf, 06MagaBIIell KUHETHYECKOH >HEpru-
et T,=4,2 Mb3B. Onpenenuts TemnoBoil 3¢ (exT 3Toi peakiuu, eciau NPOTOH, BHIJIETEBIIHNMA
1o yriioM ¢ = 60° K HANpaBJIEHUIO IBHXEHHS 0-YACTUIIBI, TIOMYYMI KHHETHYECKYIO JHEp-
ruo 7' =2M»>B.
7. Monsipaast TenmoeMkocTb Cy, cepebpa npu temnepatype 7' = 20 K okazanach paBHOU
1,65 JIx/(monp-K). Berunciuth 1o 3Ha4EHUIO TEIJIOEMKOCTH XapaKTEPUCTUUECKYIO TEM-
neparypy ®p. Yciaosue T <« ®p cUUTATh BBIIOJIHEHHBIM.
8. Conporupnenue Rikpucrania PbS npu temnepa Type t1 = 20°C pasuo 10* Om. Ompe-
JIeJUTh €ro coNnpoTHUBIeHUE R, pu temnepatrype 2 = 80°C.

KonrpomnsHas padora Ne 6.
Bapuanr 8.

1. DnekTpoH B aTOME BOJOPOJA HAXOAUTCS Ha TPEThEM PHEPreTHUECKOM ypoBHeE. OIpenenuThb

KMHeTn4ecKyto 7, noreHuuanpHyto II u monnyto £ sHepruto anektpoHa. OTBET BBIpa3uUTh B
AJIEKTPOH-BOJIbTAX.
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2. DnektpoH obnamaer kuHeTnueckoil sHeprueit 7 = 1,02M»sB. Bo ckonbko pa3 u3MEHUTCS
JUTMHA BOJIHBI 1€ bpoiins, eciu kuHeTndyeckas sHeprusi T 3J1eKTpoHa YMEHbIIUTCA BIBOE?

3. Cpennee BpeMst ku3HM Af aToMa B BO30Yy’IE€HHOM COCTOSHHM cOCTaBIseT okono 107 c.
ITpu nmepexose aToMa B HOPMaJIbHOE COCTOSIHUE HCITycKaeTcs (POTOH, CPEIHSAS JUTMHA BOJIHBI <A>
koToporo paBHa 400 HM. OLIEHUTh OTHOCHUTEIBHYIO IIUPUHY AA/A U3TydaeMOW CHEKTpaIbHOU
JIMHHUM, €CJIM HE MPOUCXOANT YIIUPEHHs JMHUHU 3a CUET JAPYTUX MPOLECCOB.

4. DIEKTPOH HAXOJUTCS B OCCKOHEUHO TIIyOOKOM, OJTHOMEPHOM, MPSIMOYTOJIbHOM MOTEHIHU-
albHOM siuke mupuHoi €. B kakux Toukax B mHTepBasie 0< x <{ MIOTHOCTH BEPOSTHOCTHU
HAXOKJE€HUs 3JIEKTPOHA HAa BTOPOM U TPETHEM IHEPreTUUYECKUX YPOBHSIX OJUHAKOBBI? BbI-
YUCIIUTh IUIOTHOCTh BEPOSITHOCTHU Il 3TUX TOYEK. Pelenne nosiCHUTb rpaukoMm.

5. Onpenenuts uncio Nsjuep, pacnajamiuxcs B TedeHue BpeMenu: 1)t = 1 mun; 2) 12 =

5 cyT, - B paluOaKTUBHOM H30TOIE Pocdopa 32 P maccoii m = 1 mr.

6. OnpenenuTh TemIoBsie 2 GeKxTsl cnexyomux peakmmit: ' Li(p,n)Be u '%O(d.a) “N.

7. Beraucnuts (1o Jle6aro) yaeapHyO0 TeNI0eMKOCTh XJIOPHUCTOTO HATPHUS MPH TeMIle-
parype T = ®p/20. YcnoBue 7T <<®p CUATATH BHITOTHECHHBIM.

8. KakoBo 3Hauenne sHeprun ®epMu €F y IEKTPOHOB MPOBOAMMOCTH JBYXBAIEHTHOH Me-
nu? Beipasuts sHepruto @epMu B IKOYIAX U JIEKTPOH-BOJIbTAX.

Konrtponsnas padora Ne 6.
Bapuanrt 9.

1. ®oToH BBIOMBAET U3 aTOMa BOJOPOJA, HAXOMASALIETOCS B OCHOBHOM COCTOSHUM, JIEKTPOH C
kuHeTHdeckoit sHeprueit 7 = 10 3B. Onpenenuts 3HEprUIo € GOTOHA.
2. Kunernueckas sHeprust 7' 3J€KTpoHa paBHA YJIBOGHHOMY 3HAUYEHHIO €TI0 YHEPTHUH MOKos (2
Moc?). BHIYMCIIUTH JUIMHY BOJIHBI A Jie BpOiIs 11 TaKOro 31eKTPOHa.
3. Jns npubarbKeHHOW OLEHKM MUHHMMAJIBHOM SHEPTUM JIEKTPOHAa B aTOME BOJOPOJAa MOXKHO
IPENOI0XKUTh, YTO HEONPEAEIEHHOCTh I pajuyca 2 31eKTpOHHON OpOUTHI U HEOIPEAETIEHHOCTh
Ap uMInyJbca p 3JIeKTpOHA Ha TaKOH OpOMTE COOTBETCTBEHHO CBSI3aHbI CIEIYIOLUIUM 00pa3oM-
Ae ~ 2 u Ap «p. Vicnonb3ys 3TU CBA3H, a TAK)KE COOTHOILIIEHUE HEONPEICIICHHOCTEH, ONPEeAeIUTh
MHUHHMMAaJIbHOE 3HAY€HUE SHEPTUU T pm FTIEKTPOHA B aTOME BOJIOPOJIA.
4. BonHoBasi (hyHKIHSI, ONMCHIBAIOIIAs IBMKCHUE DJIEKTPOHA B OCHOBHOM COCTOSTHMH aTOMa BO-
J10poJia, UMEET BUJ

W(r) — Ae-r/ao’
rae A - HeKOTopasi OCTOSIHHAS; dlo - IEpBBIN bopoBckuil paguyc. HaliTu 111 OCHOBHOTO COCTOSI-
HU aToMa BOAOpoJa cpeaHee 3HadeHue I moreHnnansHou SHepruu.
5. M3 xkax10ro MWIJIMOHA aTOMOB PaJMOAKTUBHOIO M30TOIA KaXIyI CEKYHIY pacnanaercs
200 atomoB. OmpeaenuTs nepuos noinypacnana 7' 2 uzorona.
6. Ompenenuth CcKOpocTH  mpoxyktoB  peakuuu °B (n,0)’Li, mpoTekaromieil B pe3yiib-
TaTe B3aUMOJCICTBUS TEIUIOBBIX HEUTPOHOB C MOKOSIIUMHUCS siipaMu Oopa.
7. Beruncauteh no teopuu Jlebas TermoeMKocTh uHKa Maccoit m = 100 r npu Temmnepa-
type T = 10 K. [IpusHATH 17151 MIUHKA XapaKTepUCTHYECKyI0 Temneparypy Jdebas Op = 300
K u cunrars ycinosue 7<<@®p BBIIIOJIHEHHBIM.
8. Ilpsamoe Hanpspkenue U, mpuilokeHHOE K p-n-niepexony, paBHo 2 B. Bo ckoiabko pa3
BO3pAcTET CHJIAa TOKA YEPE3 MEepPeXo], €ClIu U3MEHUTh Temnepatypy oT 71= 30.
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Bropoii cemectp
Bompocsr k 1 py0OexHoit arTectauu

[ToctynaTenbHoe IBUKEHHE.

BpamarenpHoe ABHKEHHUE.

3aKOHBI JUHAMUKH.

JlnHamuKa BpalaTeIbHOTO IBUKEHUS.

3aKOH BCEMUPHOTO TATOTEHHS.

Cunel TpeHusL.

PaGoTa. MomtHOCTh. DHEPTHSL.

VYcnoBus paBHOBECHS Ha HAKJIOHHOM INIOCKOCTH. PpIvar.
Jledopmarus TBepaOrO TENA.

. MexaHuKa )KUIKOCTH U Ta3a.

. OMnupuyeckue (ONbITHBIE). 3aKOHBI HAEATBHOTO rasa.
. OCHOBBI KNHETUYECKOU TEOPUH U/IEATIBHBIX Ta30B.

. SIBnenue nepeHoca.

. BHyTpeHHss sHEprus uaeaibHoro rasa.
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15. TennoeMKkoCTb.
16. I[TepBoe Ha4yanO TEPMOJUHAMUKH.
17. Kpyrosoii mpotuiecc (1uki1). Bropoe Hayano TepMoIMHAMUKH.

Bompocsr ko 2 pyOexHOl aTTecTanuu

3aKOH COXpaHEHMsI AJIEKTPUUECKOT 0 3apsiia. BzaumopeiicTBue 3apsaoB.
OnekTpuueckoe nose. HanpsykeHHOCTh 3IeKTPUYECKOro MoJsl.
Pa6ora. [Torenunan u HanpspKEHUE.
DIJIeKTPOEMKOCTh. [110CKHi1 KOHaEH CaTOp.
[TpoBOAHMKY U U30IATOPBI (AUIIEKTPUKH) B FIEKTPUUECKOM IIOJIE.
CerHeroneKTpUKU.
[Tee30nmekTpudeckuii 3P QexT.
Cwiia ¥ IJI0THOCTB TOKA.
Tok B MeTanax u CrjiaBax.
. Tok B anekTposnuTax.
. Tok B razax.
. DIIEKTPUYECKUM TOK B BaKyyMe.
. TepmoaniekTpuyecKue sIBJICHUS U UX IIPUMEHEHHUS.
. MarHuTHoE 1oJjie U ero XapakTepUCTUKH.
. 3akoH Amriepa.
. [leficTBHE€ MarHUTHOTO NOJIL HA JBHKYLIUICS 3apsi.
. PaboTa no nepemeneHuIo MpOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.
. DIeKTpoMaruuTHas UHIyKius. CaMOUMHIYKITHSI.
. MaruuTHbIE CBOKCTBA BEILIECTBA.
. lapmoHnueckue koneGaHus.
. MexaHuyeckue rapMOHUYECKUE KOJIeOaHusl.
. CBOOOIHBIC 3TIEKTPOMArHUTHBIC KOJICOaHUSI.
. CBOOO/IHBIE 3aTyXaroIINe U BBIHYXKICHHbIE KOJIECOAHUS.
. MexaHnudeckue 1 31eKTpOMarHuTHbIE BOJIHBI.
. PacipocTpanenne MexaHM4eCKUX BOJH B YIPYTIUX CpeAax.
. YpaBHeHue Oeryiei BoiaHbL. Da3oBasi CKOPOCTb.
. 3BYK.
. Un¢pa3Byk u ynpTpas3Byk.
. DIIEKTPOMAarHUTHBIE BOJIHBI.
. OcHOBHBIE CTIOCOOBI MOTYYEHHUS U IPUMEHEHHE IEKTPOMArHUTHBIX BOJIH.

e Al

W N NN NDNDMNODMNODNDNDDN = = = =
SOOI WM P, WOV WM P WDN—O

Tperuit cemecTp
Bonpocs! k 1 pybexxHoii aTTecTanuu

Onruka.
dotomeTpusl.
OCHOBBI TEOMETPUYECKOI ONTHKH.
BonHoBBIE CBOMICTBA CBETA.
Wntepdepeniys ceera.
Judpakius cera.
B3aumoseicTBuE 371EKTPOMAarHUTHBIX BOJIH C BELIECTBOM.
Ilornomenue ceera.
[Tonapuzanus ceera.
. 3akonsl Maimoca u bprocrepa.
. IBOTHOE JTydenpeIoMIICHHE.
. TermoBoe n3nmyuyenue. 3akon Kupxroda.
. 3akon Credana-bonpimana. 3akon Buna.
. ®opmyna Penes-/>xnnca n [1nanka.

XN R

—_ = = = = O
B~ W= O
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15.
16.
17.
18.
19.

20.
21.
22.

Nowunbh W=

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

dorodddexr.

3akoHbl BHeMIHeTo hoTodddekra.

JlaBneHue cpera.

I'unoresa ne bpoitns.

KopnyckynsipHO-BOIHOBOM JyaJIM3M JIEKTPOMATHUTHOTO U3JIyYEHMS U YaCTHULL BEIle-
CTBa.

[Tpunuun HeonpenenenHoctu I elizenOepra.

BonnoBas pynkuus.

VYpasuenue lllpenunrapa.

Bormpocst ko 2 pyOexHol aTTecTaluu

Monenu aroma Tomcona u Pezepdopaa.

[Tocrynate! bopa.

CriekTp U3Iy4yeHHus aToMa BOJIOpO/a.

DNEeKTPOH B BOJOPOJOIIOI00HOM aTOME.

KBaHTOBBIC UnCIHa.

®epmuonsl 1 0030HbI. [Ipunnun [aymou.

PacripenienieHne 21eKTpOHOB B aTOMeE 110 cOCTOsiHMIO. [lepruoauyeckas cucrema 3j1eMeH-
TOB.

PeHTreHoBCcKME CIIEKTPBI.

Mounekyibl. HekoTopble OnTHYECKre CBOMCTBA MOJIEKYI.
Onrtuyeckue KBaHTOBbIE reHepaTopsl. (JIazepsr).

Cocras siiep aTOMOB.

B3aumoeiicTBuE HYKIIOHOB U IIOHATHE O AJEPHBIX CHUIIAX.
Jledekt Macchl v SHEPTUA CBA3HU SApa. Y CTOWYUBOCTD SIEP.
PagnoakTuBHOCTE.

3aKoH paJiMOaKTUBHOIO pacnaja.

[IpaBuiio cMmeleHus Ipy paiuoaKTUBHOM pacrae.
OCHOBHBIE THUIIBI SAEPHBIX PEAKIIUN.

Peakuus nenenus tsoxensix saep. Llennas suepHas peakuus.
TepMmosinepHas peakuust (peakiusi CHHTE3a A1€ep).
OneMeHTapHbIE YaCTULIBI.

Kpurepun onenku:

- ecnu BeImosiHeHO 100% 3amanusi, TO cTyneHT noiydaet 20 6asnios;

- €CITU BBITIOJIHEHO 75% 3a7aHusi, TO CTYACHT MojaydaeT 15 6aos;

- ecnu BeImosiHeHO 50% 3amaHust, TO CTyACHT moiaydaeT 10 6aos;

- €CITM BBITIOJIHEHO 25% 3a7aHust, TO CTYACHT MOaydaeT 5 0aios;

- ©CJIM BBITIOJTHEHO MeHee 25%3ananus, To cTyAeHT moiaydaet () 6amioB.

47



Ilpunoscenue 3

3a‘IéTHO-3K3aMeHaHI/IOHHHe OMJICTHI

MHUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMSI POCCI/II7ICI§OI7I OEJIEPALIN
T'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 1
nucturnHa: «Dusnkay (1 u3 3)
1. Oniucanue nBuxkeHus Ten. TpaekTopus, mepeMelieHne U IPOIeHHbIH My Th.

2. Ypasuenue Ban-nep-Baanbca 115 peanbHBIX ra3oB.
3. Beraucnauth paboTy, coBepIIaeMyro Ha yTH S = 12 M CUJION, paBHOMEPHO BO3pAcTaloIIeH C

MIPOMICHHBIM pacCTOsIHUEM, eciii B Hadane myTy cuia F(0) = 10 H, B konme mytu F(s) =46 H.

Ycnaxuesn P.T.

3aBenyomuii kadenpoii

MHUHHUCTEPCTBO HAVKU 1 BBICLLIEI'O OBPA3SOBAHWS POCCUMCKOM ®EJEPALIMU
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I'PO3HEHCKHI TOCYJIAPCTBEHHbBIN HEOTIHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. JI. MUmImoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 2
nucnurinHa: «Dusnkay (1 u3 3)

1. CkopocTb, YCKOpEHHE.
2. U3otepmbl Ban-nep-Baanbca. JKuakas u razoo0pasnas ¢aspl. Haceimennsiii nap. Kpurnue-

CKas TeMIeparypa.
3. Kamens OpoiieH BBepx moj yrioM o = 60° K IJIOCKOCTH ropu3oHTa. KnHeTH4ecKkas sHeprus

KaMmHs B HadasibHbIA MOMEHT To = 20 [Ixx. Onpenenuts kuHetudeckyto T u noreHuuanbuyo U
SHEPruU KaMHS B BBICIIEH TOYKE €ro TPACKTOPHUH.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIITMKOBa

DK3AMEHALIMOHHBIN BUJIET Ne 3
nucnurinHa: «®usnkay (1 u3 3)
1. YTioBbIe CKOPOCTh M YCKOPEHUE U MX CBS3b C COOTBETCTBYIOIIMMHU JTHHCHHBIMHU XapaKTepH-

CTHKaMHU.
2. 3akoH MakcBena Juisl pacrpeesieHusl MOJIEKYJl UI€aIbHOTO ra3a Mo CKOPOCTAM U SHEPTUsM

TEIUIOBOTO JBYIKCHHUSL.
3. KonbkobOexer maccoit m; = 60 Kr, CTOg Ha JIby, OPOCHII SIAPO MAaccol my = 5 KI' U BCJIEII-

CTBHE OTJAYM MMOKATUJICS Ha3ad co CKOPOCThIO LI = | m/c. OnpenenuTs paboty A, coBepiiae-
MYIO IIpH OpOCaHUU sIIpa.

3aBenyroumuii kadenpoi Ycenaxues P.T.

MHUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHM: POCCI/H7ICI§OI71 OEJIEPALIN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

DK3AMEHALIMOHHBIN BUJIET Ne 4
nucturinHa: «Dusnkay (1 u3 3)
1. IIpuHannn neepuun [Nanunes. aepuuanbHble CHCTEMBI OTCYETA.

2. XapaKTepHbI€ CKOPOCTH MOJIEKYII.
3. JIa rpy3a maccamu m; = 10 kr ¥ mp = 15 Kr moJBeIICHbI HA HUTAX JUIMHOW | = 2 M Tak, 4To

Ipy3bl COMPUKACAIOTCS MEXay coO00i. MeHbIuil rpy3 ObUT OTKJIIOHEH Ha yroi o = 60° u BbIITy-
meH. Ha kakyto BeicoTy h mogHuMyTes o6a rpy3a nocie ygapa? Yaap Tpy30B CUUTATh HEYNpPY-

T'UM.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICI§OI7I OEJIEPALIMIN
'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOGTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHH akajgeMuka M. [I. MunoHIumkoBa

DK3AMEHALIMOHHBIA BUJIET Ne 5
nuctuiuinHa: «duszukay (1 u3 3)
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1. Bropoii 3akon HproToHa. Mexanuueckue cuibl. IIpuMepsl 1 cBOMCTBA MEXAaHMUYECKUX CHUII:
CHUJIA TSDKECTH U BEC, CHJIA YIIPYTOCTH, CHJIA TPEHUS, CUJIA COITPOTUBIICHUS CPEBbI.

2. Onsit lTepHa no npoBepke pacnpeneneHus Makcpesia.
3. [Ipou3Boast KyOuKH JbJa, XOJIOAUIBHUK 3a0pan U3 MOPO3WIBHONW KaMephbl C TEeMIIepaTypou -

12°C xosmmuectBO Tera, paHoe 177 x/[x. XomoaunbHblid ko3 dunueHt n' = 5,7, B KOMHATe
noanepxuBaerca remneparypa 26°C. Haittu KIIJ] ycTaHOBKH U onpeIeInTh, KAKOE KOJIHMYECTBO
TeIUla MepejaHo B KOMHATY, U Kakylo paboTy HaIo 3aTpaTuTh A (PyHKIMOHHUPOBAHHUS XOJIO-
muibHUKA. CpaBHUTH XOMOMMiIbHbIH Koddumment u KIIJ[ ¢ aHamoruyHeIMy BeTMUMHAMU IS
xononuibHUKa KapHo, paboTaroniero Mex/iy TeMu Xe TeMIepaTypaMu.

3aBenyromumii Ycnaxkues P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHd akagemuka M. JI. MUInoHIMKoBa

DK3aMeHaMOHHEINA OmiteT Ne 6
nucnurinHa: «®usnkay (1 u3 3)

1. 3akoH coxpaHeHus umiyibca. LleHTp macc.
2. 3axoH bonbimana 1l pacipe/iesieHus: YacTULl BO BHEILIHEM IOTEHIIMAIbHOM TIOJIE.
3. Toukwuii crepxens anuHo | = 50 cM u Maccoii m = 400 r BpaiaeTcs ¢ YIJIOBbIM YCKOPEHHEM

€ = 3 pazn/c? okono ocH, MPOXOJAIIel uepes cepefiHy CTepyKHs MEPIEHIUKYIISAPHO K €ro JUIMHE.
Ornpenenuts Bpamaomuii MOMEHT M.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALINA
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHIMuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 7
nucturnHa: «dusnkay (1 u3 3)
1. IIpuHnun otHOCHUTENBHOCTH [ anumest.

2. Pacnpenenenue Maxkcpemna-bonpiimMana.
3. OOpy4, OAHOPOJHBIA JMCK W OJHOPOJHBIA IIAp CKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS C

HAKJIOHHOM TIOCKOCTH BbICOTOM h = 1 M. Maccel Bcex Ten U uX paauychl paBHbBL. KakoBbl Ko-
HEYHBIE CKOPOCTH TeI?

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEIEPALINU
T'POBHEHCKUU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
nuctuiinHa: «Puszukay (1 u3 3)

1. Pabota u sneprus. Kunernueckas sueprusi. MOIHOCTb.

2. CpenHue SHEpruy KBaHTOBBIX OCLMILISATOpPA U pOTaTOpa. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX
peaxkLuii OT TeEMIIEPaTyphl.
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3. Ban maccoii m = 100 kr u paguycoM r = 5 cM Bpammaercs ¢ yactoroit v = 8 ¢\, K mununapu-
4eCKOW MOBEPXHOCTH Bajla IPUKaIM TOPMO3HYI0 Konoaky c¢ cuiod N = 40 H, nox neiictBuem
KOTOPOM BaJl ocTaHOBMIICA uepe3 Bpems t = 10 ¢. Onpenenuts K03 HUIMEHT TPEHUSI.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTQO HAYKHU U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIIMKOBa

DK3aMeHannoOHHbINA OmiteT Ne 9
nuctuiinHa: «Pusukay (1 u3 3)

1. ITorenunanbHas 3ueprus. IloreHuunanbHOE 10JI€ CUIL.
2. SIBnenus nepeHoca B TEPMOAMHAMMYECKH HEONHOPOAHBIX cHcTeMax. KnHeTndeckas Teopus

nepeHoca.
3. OnpenenuTh KUHETHUECKYIO SHEPruio T pesTHBUCTCKON YacTULbI (B €MHHUIAX MC?), €CIH ee

HMITYJIBC P = mC.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BLICHIEFP OEPA3OB1§HI/IH POCCHI71CI§OI71 OEEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTSAHOU TEXHUYECKNU YHUBEPCUTET
uMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 10
nucnuiinHa: «Pusukay (1 u3 3)

1. 3aKOH coXpaHEHUsI SHEPTUU.
2. Iuddysus. Bsaskocts. TemnonpoBoIHOCTD.

3. Pakera nBUKETCA OTHOCUTENIBHO 3€MJIM CO CKOPOCThIO L = 0,6 ¢. Bo ckoyibKO pa3 3amMennuTcs
XOJl BpEMEHHU B paKeTe ¢ TOUKH 3PEHUs 3eMHOI0 HaOItoaTesl.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MMUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMSI POCCI/II7ICI§OI7I OEJIEPALIN
I'PO3HEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKMW YHUBEPCUTET
nMerHn akaaemuka M. JI. MummoHmmKkoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 11
nucturuHa: «@uznkay (1 u3 3)

1. YcnoBust paBHOBECHS MEXAHUYECKOW CUCTEMBI.

2. BpoyHOBCKO€E IBUKEHHUE.
3. IbUTMHKY, B3BELIEHHBIE B BO3yXe, UMetoT Maccy m = 10718 r. Bo ckoibko pa3 yMeHbIIHMTCS

UX KOHIIEHTpALus n Npu yBenudeHuu BeicoThl Ha Ah = 10 M? Temnepatypa Bozayxa T =300 K.

3apenyrommii kadenpoi Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU U BBICLIIET'O OBPA30OBAHUS POCCUNICKON ®EJIEPALINN
I'PO3HEHCKUI IT'OCYIAPCTBEHHBIN HEOTSIHON TEXHUYECKU YHUBEPCUTET
nMmenn akagemuka M. JI. MummoHmmkoBa

DK3AMEHALIMOHHLIN BUJIET Ne 12
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JUCIATIIIAHA: « DU3UKA» (1 U3 3)

1. MomeHT umnysbca, MOMEHT CHUJIbl. 3AKOH COXpPaHEHHMsI MOMEHTa MMITysbca. CBsA3b 3aKOHOB
COXPAHEHHS C CUMMETPUEH CUCTEMBI.

2. Kpyrossie nmpoueccsl u KII/] remossix mamus. [ukn Kapho.

3. OmnpenenuTh JaBlieHUE P MJI€AILHOTO Ta3a MpH JBYX 3HAYEHUAX Temreparypsl raza: a) T =3
K "

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

3aBeayromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIIMKoBa

DK3AMEHALIMOHHBINA BUJET Ne 13
nucnurinHa: «@usnkay (1 u3 3)

1. 3akoH BceMupHoro taroreHus. 3akonsl Kemepa. ['paBuTaliuoHHbBIE CUJIBL.

2. JIBuraTens BHYTPEHHETO CTOPAHUSL.
3. I'az, 3anumaBmmii oobeM V = 12 1 mox nasnenuem p = 100 xIla, Obu1 M300apHO HarpeT oT

temneparypsl T1 = 300 K no remnepatypst T2 = 400 K. Onpenenuts paboTy A pacmmpeHus ra-
3a.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MMHHCTEPCTBO HAYKM 1 BBICIIET'O OBPA30BAHSI POCCI/II71CI§OI71 OEJIEPALIVIN
T'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMmeHn akaaemuka M. JI. MuimnoHmukoBa

DK3AMEHAILIMOHHBINA BUJNET Ne 14
nuctuiuinHa: «Pusukay (1 u3 3)

1. Ilpunimun sxBuBaieHTHOCTH Macc. [loteHnuman rpaBuTauvoHHOro nojs. llepBas m BTOpas

KOCMHUYECKHE CKOPOCTH.

2. TenmoBast mamuHa, ontuMusupoBanHas He 1o KII/I, a mo BEIXOHOM MOIITHOCTH.

3. Ckonbko moHaaoouTCss He(TH, YTOOBI MOKPHITH TUIEHKOW BCIO BOJHYIO TTOBEPXHOCTH 3eMIIH?
Tonmuna nnenku d paBHa 20 MOJEKYJISIPHBIM CIIOSIM, CpeIHsIst MosipHast macca Hedtu 1 = 1000
KI/MOIb, mIoTHocTh Hedt p = 800 kr/m>. Paguyc 3emnu Re = 6400 kM, okeaHbl 3aHUMAIOT 2/3
TUIOMIA/IA TIOBEPXHOCTH 3eMiu. JlJis MpOCTOTHl CUMTATh, YTO MOJICKYJIbI HEPTH UMEIOT hopmy
KyOHKOB.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAVYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
nMmern akagemuka M. JI. MummoHmmKoBa

DK3aMeHanOHHbIN OmieT Ne 15
nucturnHa: «Dusnkay (1 u3 3)

1. OneiT Malikenscona - Mopiu.

2. Bropoe Hauano TepMOJUHAMUKHI. DHTPOIHUS U €€ CTATUCTUUYECKUM CMBICI.

3. Bo3nyx, 3anumaBmuii 00semM Vi = 10 1 npu naBnenun pi = 100 klla, 6p1 aguabaTuvyecku
cxkat 70 oovema Vo = 1 1. Onpenenuts JaBieHUE P2 OCE CHKATHUS.
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Ycnaxkunen P.T.

3asexyromuii kagenpoi

MI/IHI/ICTEPCT]§O HAVYKU U BBICHIET™ 9 OBPA3OB1§HI/IH POCCMFICISOPI OEEPALINN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

DK3AMEHALMOHHBIN BUJIET Ne 16
nucnurnHa: «@usnkay (1 u3 3)

1. [IpeobpazoBanus ["anunes u Jlopena.
2. OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH HUJI€aTbHBIX Ia30B.

3. B pe3ynbrare KpyroBoro mpoiiecca ra3 copepmui padory A = 1 [k u nepeaas oxjiaaJauTennto
teroty Q2 = 4,2 JIx. Onpenenuts Tepmuueckuit KITJI n nukia.

3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHHM akagemuka M. /. MuummoHIMuKoBa

DK3AMEHAIIMOHHBINA BUJET Ne 17
nucnurinHa: «®usnkay (1 u3 3)

1. OcHOBHBIC S(I)CI)CKTBI TCOPUU OTHOCHUTCIIbHOCTU: 3aMCIJICHUC BPECMCHHU, COKPAIICHUEC IJIMHBI,

OTHOCHUTEJIBHOCTb OJJHOBPEMEHHOCTH COOBITUH.

2. BeiBox ypaBHenus Kianelipona - Meneneesa.
3. I'a3 coBepmaet nuki Kapno. Temneparypa oxnaaurens T, = 280 K. Bo ckonbpko pa3 yBenu-

yutcs KIIJ] uukina, ecau remneparypa Harpesarens nosbicutcst ot T1 =400 K o T = 600 K?

Ycnaxkuen P.T.

3aBenyroumuii kadenpoi

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 18
nucturuHa: «®usnkay (1 u3 3)

1. Cnoxenue ckopocreil B CTO. Abeppanust.

2. MonekyIsipHO-KMHETHYECKOE TOIKOBaHUE a0COTIOTHON TeMIepaTyphl.

3. Touka HauymMHAET ABMKEHHE MO OKpYX)HOCTU paguycoM R = 10 m. [IpoiineHHslii ero myTh 3a-
BUCHT OT BPEMEHH I10 3aKkoHy s = At + Bt’, rme A = 8 m/c, B = 1 m/c®. Onpeseuth ckopocTh U

MOJIHOE YCKOPEHNE TOYKH B MOMEHT t = 2cC.

Ycnaxuesn P.T.

3aBenyomuii kadenpoii

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICI§OI7I OEJIEPALIMIN
'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOGTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akajgeMuka M. [I. MuinoHIumkosa

DK3AMEHALIMOHHBINA BUJIET Ne 19
nucturnHa: «Dusnkay (1 u3 3)
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1. PensTuBUCTCKUE BBIpAXKEHUS 11 UMITYJIbCa U KUHETUUYECKOM 3Heprun. B3aumocBsa3s Macchl U

JHEPIUU.
2. N30TepMuueckuii, n300apHbIi U H30XOPHBIH MPOIECCHI.
3. Msiu maccoii m = 0,2 Kr noJ AeWCTBUEM yaapa MprodpeTaeT ckopocTh L = 15 m/c. Jnurensb-

HOCTh ynapa At = 0,02 ¢. Onpeaenuth cpennee 3nauenue (F) cuibl ynapa.

3aBenyrouuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTQO HAYKHN U BbICLHEFp OBPA3OB1§HI/I}1 POCCI/IIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIIIMKOBa

DK3AMEHALIMOHHBINA BUJIET Ne 20
nucnurinHa: «@usnkay (1 u3 3)

1. YPaBHeHI/Ie JUHAMHUKHU BpallaTCIbHOI0 ABHMXKCHUA TBEPAOI'0 TECJIa OTHOCUTCIIBPHO HCIIOABHIK-

HOU OCH.

2. AnnabaTHbIi TIporiecc.
3. Pakera maccoil m = 1 T noiHUMaeTCs C MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX C YCKOPEHU-

em a = 2g. CkopocTh CTpyH ra3oB u3 coruia v = 1200 m/c. Halitu pacxon Qm roprodero B eIuHM-
Iy BPEMCHHU.

3aBenyroumuii kadenpoi Ycnaxues P.T.

MUMHHCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OENEPALINNU
T'PO3ZHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MuinmnoHmukoBa

DK3AMEHALMOHHBIN BUJET Ne 21
nucnurinHa: «Pusnkay (1 u3 3)

1. MoMEHT uHepIuu.
2. Yucno creneneit cBoOOIbI. 3aKOH paBHOPACTIPEICTICHUS YHEPTUU 10 CTETICHSIM CBOOO/IBI.

3. OHpeI[eJ'II/ITB HUMITYJIBC CUCTEMBI U3 2-x TCJI, ABUXKXKYIIUXCSA BO B3aUMHO HCPICHIAUKYIISIPHBIX
HAITpaBJICHUAX CO CKOPOCTAMHU V| = 3m/cunvr=4 M/C; MaccChl TeJl m; = mp = 1 KT.

Ycnaxkunen P.T.

3asenyromuii kagenpon

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OEIEPALINN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. [, MummoHmuKkoBa

DK3AMEHALIMOHHBIN BUJET Ne 22
mucruruinHa: «Dusukay (1 u3 3)

1. Teopema IlITeiinepa.

2. KonnuecTBo TemoThl. TernmoeMKoCTb.

3. Camonet onucsiBaeT netao Hecreposa panguycom R = 200 M. Bo ckonbko pa3 cuna F, ¢ ko-
TOpOH JIETYUK JaBUT Ha CHACHUE B HUXKHEH Touke, OoJblie TshkecTu P jeTunka, eciam cKopocTh

camoutera L = 100 m/c.

3aBenyouuii kadenpoii Ycnaxmues P.T.

MUHUCTEPCTBO HAVKHU 1 BBICHIEI'O OBPA3OBAHM ] POCCI/I[7[CI§OI7[ OENEPALINN
I'PO3HEHCKUU I'OCY AAPCTBEHHbIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET
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uMeHu akagemuka M. JI. MUIMoHIIIMKOBa

DK3AMEHAIMOHHBIN BUJET Ne 23
nuctuimHa: «@usukay (1 u3 3)

1. Kunerndeckas 3Heprus Bpallaolerocs Tena.

2. IlepBoe HayaI0 TEPMOJIMHAMUKH.
3. Teno OpormieHo co ckopocThio Lo = 10 M/c mox yrmom o = 30° k ropuzonty. Haittu pamgmyc

KpUBU3HBI uepe3 t =1 c.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIITMKOBa

DK3AMEHALIMOHHBINA BUJIET Ne 24
nuctuiinHa: «Pusukay (1 u3 3)

1. Heunepuuansubie cuctembl oTcueta. CHilbl HHEPIUH.

2. Pabota uaeansHOro raza B pa3jiMuHbIX IpoIEeccax.
3. OnpenenuTs MOJTHOE YCKOPEHUE B MOMEHT t = 1 ¢ TOUKH, HaXosIIeicss Ha 000/1e KoJieca, pa-

nMyc Kotoporo paBeH R = 0,5 M. YpaBHeHue BpalieHus Kojeca uMeeT Bua ¢ = At + Bt>, rie A =
2 pan/c, B=0,5 pan/c’.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OENEPALINN
T'PO3ZHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunmnoHmukoBa

DK3AMEHALIMOHHBIN BUJET Ne 25
mucruruinHa: «Dusukay (1 u3 3)

1. LlenTpobexxHas cuia.
2. OCHOBHBIE TTOJIOKEHUST MOJICKYJIIPHO-KMHETUUECKONU TEOPHUH HJI€aTbHBIX Ta30B.

3. ITo npssmonuneiiHomy mocce ACD ezner MamrHa, KOTOpOil HEOOX0IMMO 3a KpaTdaiiiee Bpe-
Msi 100paTbcs U3 MyHKTa A B MyHKT B, pacnosnoxeHHbId B rosie Ha pacctosiHuu 1 = 500 M ot g0-
poru (puc. a). I3BecTHO, 4TO CKOPOCTh MAILIMHBI 110 MOJII0 B N = 2 pa3a MEHbIIE CKOPOCTH Ma-
mKHbI 110 mocce. Ha kakoM paccrostHuu s oT Touku D cienyer cBepHyTh ¢ mocce? IIpoananu-
3UpOBaTh POJIb paccTosiHUA L Mexny myHKTamu A u D, nexxanumu Ha niocce.

a) b)
A C D A D
L 3 .“\\ L
“d s “d
3aBenyomuii kadenpoii Ycnaxmues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHMS POCCUICKOM ®ENEPALIIU
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I'PO3HEHCKHI TOCYJIAPCTBEHHbBIN HEOTIHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. JI. MUmImoHIuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 26
nucnurinHa: «Dusnkay (1 u3 3)

1. Cuna Kopuomnuca.
2. N30oTepMuueckuii, n300apHbIi U H30XOPHBIH MpoIecchl. AanabaTHbIi mporecce.

3. 3a 3,5 yaca BO3AyIIHBIN 1Iap CHECIO Ha s1 = 21,5 KM K ceBepy, 3areM Ha s = 9,7 KM K BOCTO-
Ky, IPUYEM BBICOTA €T0 MoabeMa yBenudmiach Ha h = 2,88 kM. Halitu: 1) BenuunHy BekTOpa ero

Cpe/IHEei CKOPOCTH U 2) yrod [ BEKTOpa CpeHel CKOPOCTH C TOPU30HTAIBHOM IJIOCKOCTBIO.

3asenyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVYKHU U BbICLHEFp OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImumKoBa

DK3AMEHAILIMOHHBINA BUJET Ne 27
nucnurinHa: «Pusnkay (1 u3 3)

1. DnemenTsl MeEXaHUKH ynpyrux Teil. 3akoH Ilackans. 3akon Apxumena.

2. [lepBoe Havao0 TEPMOJIMHAMUKHU.
3. JIBuyKeHMe TOUKH 110 IPAMOit 3a71aH0 ypaBHeHHeM X = 2t — 0,5t%. OnpeeuTh CPeHIO MyTe-

BYIO CKOPOCTb Uc¢p TOUKU B MHTEpBaje BpeMeHu oT ti =1 cnot2 =3 c.

Ycnaxuesn P.T.

3aBenyromuii kadenpoii

MI/IHI/ICTEPCTEO HAVYKU U BLICHIEFP OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTSAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 28
nucturnHa: «®usnkay (1 u3 3)

1. YpaBHEHHE HENIPEPBIBHOCTH.

2. BpoyHOBCKO€E IBUKEHUE.
3. K Hutu noasenieH rpy3 maccoil m = 2 kr. Haiitu cuily HanpspKeHUs HUTH, €CJIM HUTh C Tpy-

30M 1) OIHUMATE ¢ yCKOPEHHEM a = 3 M/c%, 2) OMycKaTh ¢ TEM K€ YCKOPEHHEM.

3apenyrommii kadenpoi Ycenaxues P.T.

MMUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMSI POCCI/II7ICI§OI7I OEJIEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKMW YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKkoBa

DK3AMEHALIMOHHBINA BUJET Ne 29
nucturnHa: «@usnkay (1 u3 3)

1. YpaBuenue bepuysmm.
2. Kpyrossie nporieccsl u KIT/I remnoBeix mamu. [Hukn Kapho.
3. UeMy paBHa KHHeTHUYECKas 3Hepruss W MOJIEKYJ ABYXaTOMHOTO ra3a, 3aKJIYEHHOI0 B COCY[

o0veMoM V = 2 11 ¥ HaxOoAIIerocs Mo AaBneHuem p = 1,5 -10° Ia.

3apenyrommii kadenpoi Ycnaxues P.T.
MUMHHUCTEPCTBO HAYKU U BBICIIIETO OBPA30BAHMS POCCUMCKOM ®EJIEPALINN
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I'PO3HEHCKHI TOCYJIAPCTBEHHbBIN HEOTIHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. JI. MUmImoHIuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 30
nucnurinHa: «Dusnkay (1 u3 3)

1. JIBmkeHue Tesa B Cpelie C CONPOTUBIICHUEM: ypaBHEHUs ABMKeHHUS, yncio PeliHonbca, Ko-
3¢ HULIUEHT COMTPOTUBIICHHUS.

2. Bropoe Hauano TepMOAMHAMUKHI. DHTPOIHS U €€ CTATUCTUYECKHUI CMBICIL.

3. B cocyzne oosemom V = 0,01 m> npu temneparype T = 280 K comepskuTcs cMech Ta30B — a30-
Ta Maccoil m; = 7 I ¥ Bojgopo/ia maccoii mz = 1 r. OnpeaenuTs AaBlIeHUE CMECH Ia30B.

3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVKHU U BBICLHEFP OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImuKoBa

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

1. DnemeHTapHbIil 3neKTpUuecKkuid 3apsia. 3akoH KynoHna. 3akoH coXpaHEHHSs 3JIEKTPUYECKOTO
3apsza.

2. ConpoTHBIEHNE U TPOBOAUMOCTh. 3akOH OMa 1j1si OAHOPOJHOTO Y4YacTKa JMHEHHON LIemnu.
Huddepenunansuas ¢popma 3akoHa Oma.

3. 3agaua. KBagpaTHas mpoBoJIOYHAs paMKa PacIioyiodkeHa B OJTHOW IJIOCKOCTHU C JJTMHHBIM Tps-
MBIM IPOBOJIOM TaK, YTO JBE €€ CTOPOHBI MapajjiesabHbl IpoBoy. Ilo paMke u mpoBoay TEKyT
onunakosbie Toku [ =1 kKA. Onpenenuts cuny F', 1eficTByIONIYyI0 Ha PaMKy, eciii GKaiias
K IPOBOJIy CTOPOHA PAMKH HAXOJHUTCS Ha PACCTOSIHUHU, PAaBHOM €€ JJTNHE.

3aBenyronuii kageapoit Ycnaxwues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajemuka M. JI. MummoHImmuKoBa

3AYETHBIN BUJIET Ne 2
nucuurnHa: «dusnkay (2 u3 3)

1. TloTok BekTOpa HAMPSHKEHHOCTH 3JIeKTpudeckoro moist. Teopema Octporpajackoro-Iaycca
JUTSL HATIPSKEHHOCTHU DJIEKTPUUECKOro Mouist B Bakyyme. [Ipumenenus teopembl OCTporpaacko-
ro-l'aycca k pacuery nosuem 3apsyKEHHBIX TeJl.

2. TennoBoe neiicTBue Toka. PaboTa u MOUTHOCTH dJEKTpHUecKoro Toka. JuddepenunanpHas
dbopma 3akoHa J[xoyns-JIenia.

3. 3aymaua. 3apspKkeHHas 9acTHIla, 00J1aaomas CKOPOCThI0 v = 2 - 10° wm/c, Bierena B OJTHOPO/I-
noe none ¢ uaaykuueit B =052 Tn. Haiitu otHOmEeHe O/ m 3apsaa 4acTUIEI K €€ Macce, ec-
M 4YacTUIA ONHUcaIa Ayry oKpykHocTH paguycoM R =4 cm. Ilo 3ToMy OTHOLIEHHIO Ompee-

JIUTh, KaKas 3TO 4aCTHULA.
3aBenyouuii kadenpoii Ycnaxkmues P.T.

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHNS POCCUICKOM ®ENEPALIMU
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I'PO3HEHCKHI TOCYJIAPCTBEHHbBIN HEOTIHOM TEXHUYECKUI YHUBEPCUTET
uMeHu akagemuka M. JI. MUmImoHIuKoBa

3AYETHBIN BUJIET Ne 3
aucuuiuinHa: «Pusnuka»
1. DOHeprus 3apsza B 3nekTpocTaTuueckoM mnose. Ilorennuman nosus. DKBUIIOTEHIMAIBHBIE T10-
BEpXHOCTH. CB3b BEKTOPA HAIIPSDKEHHOCTH U TOTEHLIAANA TTOJIA.
2. IlpaBuna Kupxroga u nmpocTeiiiie mpuMepbl pacueTa pa3BETBICHHBIX AIEKTPHUECKUX HETEH.

3. 3amava. IIpoBonounoe kombio pamuycom » =10 cm nexur na crone. Kakoe Konu4ecTBo
aJeKTpUYecTBa Q MPOTEUET M0 KOJbIly, €CJIU €r0 MOBEPHYTh C OJJHOU CTOPOHBI Ha Jipyryro. Co-

IIPOTHUBJICHUC KOJIbLA R :1 Owm. BepTI/IKaJ'IBHaﬂ CoCTaBJIAOIad MHAYKIIUH B marnutHOrO NO-

ns 3emiu pasHa S0 Mk T,

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MMHHCTEPCTBO HAYKM M BBICIIETO OBPA30BAHISA POCCI/II}'ICISOI}'I OEJIEPALIMIN
T'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKNUM YHUBEPCUTET
nMmenn akaaemuka M. JI. MunnmnoHmukoBa

3AUYETHBIN BUIET Ne 4
nucuurinHa: «dusnkay (2 u3 3)

1. DnekTpuueckoe none B BemiecTse. Juanekrpuku. HanpsskeHHOCTD 37€KTPUYECKOTo MOJIA B
BemecTse. JuaekTpuueckas IPOHUIIAEMOCTh CPEJIbI.

2.YpaBHenue Oeryuieit BoiaHbl. Da3oBasi CKOPOCTb.

3. 3amaua. Butok, nmo koropomy teuer Tok [ =20 A, cBOGOAHO YCTaHOBHJICSA B OJXHOPOIHOM
marautHoM none ¢ uaaykuueii B = 0016 Tn. Juamerp sutka d =10 cm. Onpenenuts paboty
A, KOTOPYI0 HY>HO COBEPIUMTH, YTOOBI MOBEPHYTH BUTOK Ha yrol & = 77/ 2 OTHOCHTENLHO
ocu, coBrnaarorieii ¢ quamerpom. To ke, eciau yroan o = 27.

3aBenyroumuii kadeapoi Ycnaxues P.T.

MI/IHI/ICTEPC"I;BO HAYKU U BBICLLIE\I‘"O OBPA3OBLAHI/IH POCCHﬁQKOﬁ OEJIEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

3AYETHbBIN BUJIET Ne 5
nucuurnHa: «Duznkay (2 u3 3)

1. [TpoBOAHHKY B 3JEKTPUUECKOM T0Jie. Pactpeienienne 3apsiioB B MPOBOJAHUKAX. JIEKTPOESM-

KOCTh YEJJUHEHHOT'O IIPOBOJIHUKA.
2. MarnuTHOe moje ABMXKyllerocs 3apsaa. 3akoH buo-Casapa-Jlannaca. Beruncinenue mHayk-

LIUU TPSMOJIMHENHOTO MPOBOJHUKA C TOKOM.
3. 3amava. Tonkoe momykonsio pamuycoM R =10 cm Hecer paBHOMEPHO pacmpeneneHHbIN 3a-
psia ¢ nuHeiHOU mioTHOCTRI0 7 =1 MKKi/M. B 1eHTpe KpUBH3HBI MOIYKOJIbIIa HAXOJUTCS 3a-

pax Q = 20 uKn. Onpenenuts cuity F' B3auMOIEHCTBIS TOYEUHOTO 3apsia U 3aPSHKEHHOTO T10-

JIYKOJIbIIA.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MMHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHMA POCCI/II7ICI‘§OI7I OENEPAILINN
TPOBHEHCKHNU 'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKNUN YHUBEPCUTET
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uMeHu akagemuka M. JI. MUmImoHIKoBa

3AYETHBIN BUJIET Ne 6
nucnurinHa: «Pusnkay (2 u3 3)
1. KongeHcaTopsl M X cOeIHMHEHHs. EMKOCTE CHCTEMBI IIPOBOHUKOB HA IPHMEPAX ILIOCKOTO,
LMAIMHIPUYECKOTO U CPEPUIECKOTO KOHIEHCATOPOB.
2. D¢ ekt Xomna. 3akon Ammepa.
3. Bagaua. [Ipsamoii MeTauMuecKuii crepxkeHb auamerpoM d =5 cm u aamuoii [ =4 M mHecer
PaBHOMEPHO PacCIpeENIEHHbIN 110 ero MoBepXHoCcTH 3apan Q = 500 uKi. Onpenenurts Hamps-

KEHHOCTb [ mouns B TOYKC, Haxoz[;nueﬁc;{ IIPOTHUB CCPCANHBI CTCPKHA HAa paCCTOAHUA d — 1 CM

OT €T0 IMOBCPXHOCTH.

3aenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVKHU U BBICLHEFP OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImmKoBa

3AUYETHBIN BUJIET Ne 7

nucnuiuinHa: «Pusukay (2 u3 3)
1. MarnutHas unaykuus. Cuna Jlopenua. JIBuxkenue 3apsaia B OAHOPOJHOM MarHUTHOM TOJIE.
Yckopurenu 3aps>KEHHBIX YaCTHII.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemenus. Y paBHenuss Makcseiia.
3. 3amava. /IBe OecKOHEUHBIE MapaUIeIbHBIE TUIOCKOCTH HaxoaaTcs Ha paccrosaun d = 0.5 cm
JIpyr oT npyra. Ha miockocTsX paBHOMEPHO paclpeeseHbl 3apsiabl ¢ TOBEPXHOCTHBIMU ILIOT-
HOCTAMH o, = 02 MKKi/M’ u o, =—-03 mxKn/m’. Onpenenuts pasHocTh moTeHHManos U

MCKAY IMIIOCKOCTSAMMU.

3aBenyromumii kadenpoii Ycnaxmues P.T.

MMHHCTEPCTBO HAYKM W BBICIIETO OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
TPO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. JI. MunmmoHmmKkoBa

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

1. ITotox BekTOpa MarHUTHOM MHAYKIMH. Teopema OcTtporpaackoro-l'aycca ajis MarHUTHOTO
noJist. PaboTa mo nmepeMenieHuio MpoBOIHHKA C TOKOM U KOHTYpa B MAarHUTHOM TIOJIE.

2. CBoOOIHBIE TApMOHUYECKHE KOJeOaHus B KojebaTeIbHOM KOHTYPE.

3. Bagaya. DJIC Garapeu akkymynsatopoB E = 12 B, cuna Toka [ KOPOTKOTO 3aMbIKaHHs paBHA J
A. Kakyro HauOOJIbIIIyt0 MOIIHOCTh P, MOXKHO HOJIYYHUTbh BO BHEIIHEH LENHU, COEAUHEHHOH ¢

Takoi OaTapeeit?

3aBenyomumii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]%O HAYKHN U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICI§OI7I OEJIEPALIMIN
'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOGTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akajgeMuka M. [I. MuinoHIumkosa

3AUYETHBIN BUJIET Ne 9
nucturnHa: «Dusnkay (2 u3 3)
1. Onexrpoasrxymas cuia MHAyKunu. 3akoH Papanes. [Ipasuno Jlenna. 31C nHayKInMn Kak

CJIEZICTBHE 3aKOHA COXPaHEHHS YHEPTHH.
2. JuddepeHnuanbHoe ypaBHEHHE CBOOOJTHBIX 3aTyXaroMIMX KONeOaHWi (MEXaHWYECKHX U

AIIEKTPOMAarHUTHBIX) U €ro peuieHHe.
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3. 3amaga. K ucrounuky toka ¢ OJIC E = 1.5 B npucoenununm KaTymiky COINpPOTHUBIECHHEM
R =01 Om. AMnepmerp mokasain cuiy Toka, paBHyto 7, = 0.5 A. Korzma kK HCTOYHHKY TOKa IpH-

COCZIMHUJIN TIOCIIEIOBATENBHO ellle OAMH MCTOYHMK TOoKa ¢ Takoi ke DJIC, To cuiia Toka 7, B
TOi ke KaTymike okasanach paBHOM (04 A. OnpenennTs BHYTPEHHHE CONPOTHUBICHUS rU 7,

IIEPBOI0 U BTOPOr'0 UCTOYHUKOB TOKA.
3asenyromuii kagenpou Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVKHU U BBICLHEFP OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagaemuka M. JI. MummoHImmKoBa

3AUYETHBIM BUJET Ne 10
nuctuiuinHa: «Pusukay (2 u3 3)

1. KoHTyp C TOKOM B MarHUTHOM IIOJIE.

2. [Ipumenenus TeopeMbl Octporpajzickoro-I'aycca k pacuery nosei 3apsipKEHHBIX TEl.

3. 3agaua. Mexay IUIaCTHHAMU IUIOCKOTO KOHJEHCATOpa HAaXOAMUTCS IJIOTHO IMpHIIEraroIias K
HuUM crekisHHas 1oiactuHka (&€ =10.0). KongeHcaTtop 3apspkeH 0 Pa3HOCTH TMOTEHIHAIOB
U, =100 B. KakoBa Oyaer pa3HOCTb IOTEHIMATIOB U, , €CIU BBITAILUTh CTEKIIAHHYIO IJIACTUHKY

nu3 KOHI[eHcaTOpa?

3aBenyroumuii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKM 1 BBICIHET'O OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
T'POBHEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

3AUYETHBIN BUJIET Ne 11
nucuurinHa: «Pusnkay (2 u3 3)
1. SIBnenne camonHaykuu. UHAyKTHBHOCTH. IHNYKTHBHOCTH CONEHOUAA.
2. CrnoxeHue TrapMOHMUYECKUX KOJeOaHWH OJHOrO HampaBlIeHUS U OJMHAKOBOM 4acToThl. bue-
HUS.
3. 3agava. OnpenenuTs NOTEHIHAN (P , 10 KOTOPOTO MOXHO 3apsAUTh YEAUHEHHBIN MeTauInye-

ckuif trap paguycoM R =10 cm, eciii HanpsHKEHHOCT F 110JIs, TPH KOTOPOM MPOUCXOINUT
npo6oii Bozayxa, paBHa 3 MB/M. HaliTu Takke MakCUMalIbHYIO MOBEPXHOCTHYIO IJIOTHOCTh O
AIIEKTPUYECKUX 3apsAI0B Mepel MPoOoeM.

3aBenyomumii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

3AUYETHBIN BUJIET Ne 12

nucuurnHa: «Duznkay (2 u3 3)
1. Toku 3aMbIKaHusI U pa3mbikadus. [loctossHHas BpeMeHHn RL-1ienouku. DHeprusi MarHuTHOTO
TOJISL.
2. Tone aumosi, SJeKTPUIECKUI TUTIONBbHBIA MOMEHT. [Tonmspu3aiust TU3IeKTPUKOB, €€ Pa3iInd-
HBIE THIIBL.
3. 3amgaya. [TpocTpaHCTBO MEKAY ITACTHHAMHM IUIOCKOTO KOHJCHCATOPA 3aIllOJHEHO JAUDIICKTPH-
koM (papdop, £=65), 06sem V' xotoporo pasen 100 cm’ . [ToBepXHOCTHAS IIIOTHOCTh 3apsa
O Ha miacTHHaX KoHjeHcaTopa paBHa 885 HKn/M’. Beruuciuts padoty A, KOTOPYIO HE0O-
XOJIMMO COBEPIIHUTD UIS TOTO, YTOOBI YIAIUTh JUIJIEKTPHK M3 KOHIEeHcaTopa. TpeHHEM JAHDIIEK-
TPHUKa O TUIACTHHBI KOHICHCATOPa MPeHeOpeyb.
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3aBexyrommii Ycenaxues P.T.

MI/IHI/ICTEPCTQO HAYKHU U BBICHIET 9 OBPA3OB1§HI/IH POCCI/IIZCIfOPI OEJIEPALIN
I'POBHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKM YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIITMKOBa

3AYETHBIM BUJIET Ne 13
nucnurinHa: «Pusnkay (2 u3 3)

1. CTopoHHHUE CUIIBI B LIENU 3IEKTPUUYECKOT0 TOKA. DINEKTPOABHKYIIAs CHIIA.
2. InddepennmanbHoe ypaBHEHUE BBIHYKICHHBIX KOJeOaHUH (MEXaHHMUECKUX M AJIEKTpOMar-
HUTHBIX) U €ro peuieHue. AMIUIMTyAa U (a3a BBIHYXACHHBIX KoyieOaHHM (MeXaHUYECKHX M

AJIIEKTPOMATHUTHBIX).
3. 3apgaua. [To nBymM O€CKOHEUHO JJIMHHBIM MPSIMBIM HapasuieIbHBIM IPOBOAAM TEKYT TOKH

I, =20A u I, =30 A B oqHOM Hanpasienun. Paccrosinne d mexay npoBogamu pasro 10 cwm.
BBIUMCIINTE MATHUTHYIO HHAYKIUIO B B TOYKE, yIAJICHHOW OT 00OMX MPOBOIOB HAa OJIMHAKOBOE

paccrosiaue 7 =10 cm.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIA
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImuKoBa

3AYETHBIN BUJIET Ne 14
1. MarauTtHoe 1osie Ha Ocu KpyroBoro Toka. MarHuTHOE 1oJie COJIeHOua.
2. BuxpeBoe anekrpuueckoe nojue. Tok cmemenus. Y paBHenus Makcaeia.
3. 3apaua. TOHKUH JUIMHHBIN CTEPKEHb HECET PABHOMEPHO PacIpeIeeHHbIH 10 AJIMHE 3apsij C
nauHEWHO# wioTHOCTRI0 7 = 10 MxKin/m. BOiu3u cpejHeii 4acTH CTEPXKHS Ha PACCTOSHUH

r =20 cm Haxomutcs Todeunsii 3apsag O = 10 uKn. Onpenenuts cuny F', neiicTByromyro Ha

3apsiz.

3aBemyromuit kadenpoit VYcenaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/II7ICI§OI71 OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

3AYETHBIN BUJIET Ne 15
nucuurnHa: «Duznkay (2 u3 3)

1. ITonaTne nons. HanpskeHHOCTH 31EKTPUYECKOro 1o, HanpsykeHHOCTh 3JIEKTPUYECKOTrOo

TI0JIS1 TOYEYHOro 3apsaa. [IpuHuuI cyneprno3uuuu mnojeu.
2. [Torenuunain. Pa3HOCTh MOTEHIIMATIOB U HANPSHKEHUE.
3. 3agauya. [lo nByM O€CKOHEYHO JJIMHHBIM TPSMBIM MApALIEIbHBIM MPOBOJAM TEKYT TOKH

1, =50 Aun I, =100 A B NpOoTHBOIIOJIOKHBIX HaNpaBiIeHUsIX. PaccTosiHue d Mexmy TpoBoja-

M paBHO 20 cM. BBIUMCINTE MArHUTHYIO MHAYKIMIO B B TOYKe, yHaleHHON 0T 060UX TPOBO-
JIOB Ha PAacCTOSIHHUE #, = 25 CM OT IIEPBOTO NMPOBOJA U HA 7, = 40 CM OT BTOPOT'O MPOBO/A.

3aBenyomuii kadenpoii Ycnaxmues P.T.
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MI/IHI/ICTEPCTQO HAVYKU U BbICLHEFp OEPA3OB1§HI/I$[ POCCI/II7ICIV<OI7I OEIEPAIINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHu akagemuka M. JI. MUImoHIMKoBa

3AYETHBIM BUJET Ne 16
nucnurinHa: «Pusnkay (2 u3 3)

1. TToTok BekTOpa HAPSKEHHOCTH dJIeKTprudeckoro noiist. Teopema Octporpaackoro-I'aycca
JUTSL HAPSDKEHHOCTHU 3JIEKTPUYECKOTO TOJISI B BAKyyMe.
2. 3akoH OMa 11 HEOTHOPOAHOTO y4yacTKa LENu U JJIsl 3aMKHYTOU LIeTH.

3. 3agaua. DJIEKTPOH B OJHOPOJHOM MarHuTHOM none ¢ uaaykuueid B =01 Tn neuxerca nmo
OKpykHOCTH. Haiitu cuiy | SKBMBaJIEHTHOrO KPYroBOIO TOKa, CO3JaBAEMOI0 IBHIKEHUEM DIIEK-
TpOHA.

3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /. MuummoHImmuKoBa

3BAYETHBIN BUJIET Ne 17
nucnuiuinHa: «Pusukay (2 u3 3)

1. DHeprus 3apsaa B 35eKTpocTaTiueckoM nose. [lorenuan nous.
2. DKBUIIOTEHIIMAJIbHBIE TTOBEPXHOCTH. CBsI3b BEKTOPA HANPSKEHHOCTU M MTOTEHIMAJIA MOJIS.
3. DHeprus 31eKTpOMarHuTHBIX BOJH. Mmnynbc anexTpomaruutHoro noss 3. 3azava. IIposo-

JIOYHBIA BUTOK paguycoM ¥ =4 cm, umeromuii conporusnenne R =001 Owm, naxomurcs B oa-
HOpoaHOM MarHuTHOM mosie ¢ uuaykmueir B =004 Tn. IInockocTh paMKH COCTABISET Yroil
o =30° ¢ TMHUAMU MHIYKIKK o, Kakoe KoaumuecTBo siiekTpudectBa O IMPOTEYET IO BUT-

KY, €CJIM MarHUTHOE I10JI€ UCUE3HET?

3aBenyomumii kadenpoii Ycnaxmues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30OBAHNSI POCCI/II7ICI§OI7I OEIEPALINN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKoBa

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

1. QHGKTpI/I‘leCKOC IOJIC B BCIICCTBC. Z[I/IZ)J'IGKTpI/IKI/I. HaHpH)KeHHOCTL QJICKTPUYCCKOTO IIOJIA B

BCIICCTBC. I[PIBJ'IGKTPH‘IGCK&?I MMPOHUITACMOCTE CPECIBI.
2. SJIGKTpI/ILIeCKI/II\/'I TOK. 3aKOH COXPAHCHUA JJICKTPUICCKOI0O 3apsaa. Cuna TOKa, BEKTOP IJIOTHO-

CTH TOKa.
3. 3amaua. [Ipsamoit nmposox muHoM [ =10 cM moMerten B 0THOPOAHOM MAarHUTHOM MOJIE C WH-
nykiueit B =1 Tn. KoH1bI ero 3aMKHyTH THOKUM ITPOBOIOM, HaxoasAmmmcs BHe nous. Corpo-
tuBnenne R Bceil enu paBHo 0.4 Om. Kakast MOIITHOCTB P noTpedyeTcs U1t TOTo, YTOOBI
JIBUraTh IPOBOJ] NEPIEHMKYIIAPHO JIUHUAM UHIYKIHH co ckopocThio V =20 m/c?

3aBenyomuii kadenpoii Ycnaxmues P.T.

MUWHUCTEPCTBO HAVKHU U BBICIIET'O OBPA30OBAHUS POCCUINCKON DOEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMmenn akagemuka M. JI. MummoHmmkoBa
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3AYETHBIM BUJET Ne 19
nucnurinHa: «Pusnkay (2 u3 3)

1. ITpoBoAHUKH B 3JEKTpUUECKOM TMoje. Pacnpenenenue 3apsaoB B MPOBOJHUKAX. DIEKTPOEM-
KOCTb YETUHEHHOTO MPOBOIHUKA (chepbl).

2. Dddext Xomna. 3akoH Ammepa.

3. 3agauva. [To Tonkomy koubity paguycoM R =10 cM paBHOMEpHO pactpenenen 3aps ¢ IMHEH-
Ho# wiotHOCThIO 7 =1 HKU/M. B nientpe kosbia Haxoautces 3apsaa O = 0.4 mMxKi. Onpenenutsb

cunny F', pactaruBaronnyro Kojbi0. B3auMoeiicTBueM 3aps10B KOJIbIa IIPEHeOpeYb.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MuInoHImKoBa

BAYETHBIN BUJIET Ne 20
nucnurinHa: «Pusnkay (2 u3 3)

1. KOHHGHC&TOpH U UX coeTMHeHUs. EMKOCTb CHCTEMBI IMPOBOAHHUKOB Ha ITPUMEPAX IJIOCKOI'O,

LHWIMHJIPUYECKOTO U c(pepruiuecKoro KOHJEHCATOPOB.
2. BuxpeBoii xapaktep MarHUTHOTO 1oJist. CBSI3b IEKTPUUYECKOTO U MAarHUTHOTO MOJIeH, mpeod-

pa3zoBanus JIopeHua 1 3J€KTPOMarHuTHOTO ITOJIS.
3. Banaua. ToHKOE KONMBLO paguycoM R =8 cMm HeceT 3apsi, paBHOMEPHO pacIpeleNeHHBbI C
nuueinoi miotHocteio 7 =10 vKi/M. KakoBa HampskeHHOCT, £ drmekrpuueckoro mons B

TOYKC, paBHOYZ[aHeHHOﬁ OT BCCX TOYCK KOJIbIla HA PaCCTOSAHUC 1V = 10 cm?

3apenyromuii kadenpoi Ycenaxues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BbICHIEFp OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTSAHOU TEXHUYECKNU YHUBEPCUTET
uMeHHM akajgemuka M. /. MuummoHImuKoBa

3AYETHBIN BUJIET Ne 21
nucuurnHa: «dusnkay (2 u3 3)

1. DneMeHTapHBIN AIEKTpUUYECKU 3apsia. 3akoH Kynona. 3akoH cOXpaHEHHUS JIEKTPUUECKOTO
3apsja.

2. MarauTtHas uHAYKUMs B BewecTse. [{ua-, napa- u ¢peppomarseTuku. Bekrop HamaruuuuBa-
HUA. MarHuTHas IPpOHUIIAEMOCTh. SIBI€HUE THUCTEpE3nca.

3. Bagaua. JIBe Kpyruble mapasuienbHble muactunsl paguycom R =10 cm maxomsares Ha mamom
(IO CpaBHEHUIO C PauycoOM) paccTOSHUU APYT OT Apyra. IlnactuHam cooOuimiM olMHaKOBbIE
110 MOZYJIIO, HO IPOTHUBOIOJIOKHBIE 110 3HaKY 3apansl |Q,|=|Q,|= Q0. Onpenenuts 3T0T 3apsin Q

, €CJIU INIACTHHBI ITPUTATHUBAKOTCA C cuion F= 2 MH. C‘{I/ITaTB, 4TO 3apiaabl paClpeaCIdrOTCs 11O
j1aCTuHaM paBHOMCPHO.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIETO OBPA30BAHU S POCCUMCKON DOEAEPALINU
I'PO3HEHCKUWUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWM YHUBEPCUTET
nMeHu akaaemuka M. JI. MUUTMOHIIIMKOBA

3AYETHBIN BUJIET Ne 22
nucnurinHa: «Pusnkay (2 u3 3)
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1. BeKTop 2/IEeKTpUYECKOr0 CMEIIEHU. JJIEKTpPOCTaTHKa IUIIEKTpuKoB. Teopema Octporpan-
ckoro-I"aycca aist BEKTOpa JIEKTPUUECKOr0 CMEILEHHSL.

2. MarautHasa unaykuus. Cuna JlopeHua. J[BuykeHue 3apsiia B OJHOPOAHOM MarHUTHOM II0JIE.
YckopuTenu 3apsKEeHHbIX YaCTHIL.

3. 3amaua. J[Be rpynmsl U3 TPEX MOCIEA0BATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEAMHEHBI NIapajl-

nensno. DJIC kaxnoro snementa pasua E = 1.2 B, Buyrpennee conporusienue 7 =02 Owm.

[Tonyuyennas Garapes 3aMKHyTa Ha BHeniHee conporusienne R =15 Owm. Haiitu cuny Toka [ Bo
BHEUIHEW LICIH.
3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUIHoHIITMKOBa

BAYETHBIN BUJIET Ne 23
nucnurinHa: «Pusnkay (2 u3 3)

1. DnekTpoMaruuTHasa nHAYKUus. 3akoH Papanes u npasuiio Jlenua. 9/1C MHAYKIMYU KakK clel-
CTBHE 3aKOHA COXPAHEHUS YHEPTUH.

2. [Tone aumosns, ANMEKTPUYECKUN TUMOIBHBIA MOMEHT. [losspu3anus TMAIeKTPUKOB, €€ pa3ind-
HbBIE THIIBL.

3. 3agava. Cuna ToKa B MPOBOJHUKE PABHOMEPHO YBEJINYMBAETCS OT [, = 0 10 HEKOTOPOIO

MAKCHUMAaJIbHOT'O 3HAYCHHA B TCUCHHUEC BPEMCHU T = 10 ¢. 3a sT0 BpEM:A B ITPOBOJHHUKE BbBIACIIN-
JIOCh KOJINYCCTBO TCIIJIOTHI Q =1 KI[)K OHpe,I[eJ'II/ITb CKOPOCTb HapaCTaHud TOKa B IIPOBOAHUKCE,

ecau conporusienre R ero pasuo 3 Owm.
3aBenyromumii kadenpoii Ycnaxmues P.T.

MUMHHCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OEIEPALINNU
T'PO3ZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

3AYETHBIN BUJIET Ne 24
mucruruinHa: «dusukay (2 u3 3)

1. IToTok BeKTOpa HANMPSHKEHHOCTH dJeKTprudeckoro mos. Teopema Octporpanckoro-I'aycca
JUIS HANPSKEHHOCTH 3JIEKTPUYECKOT0 MOJIsI B BaKyyMe.
2. TuddepennmanbHoe ypaBHEHHUE AIEKTPOMarHUTHOW BOJIHBI.
3. 3agaua. DIEKTPOH BJIETEN B MPOCTPAHCTBO MEX]Y IMJIACTUHAMM IIJIOCKOTO KOHJIEHCATOpa Co
ckopocteio vV =10 Mwm/c, HanpaBieHHON TapauienbHo iacTuHam. Ha Kakoe paccTosiHue Mpy-
OJU3UTCS IEKTPOH K TOJOKHUTEIBHO 3apsHKCHHON TUTACTHHE 32 BPEMs JABMKEHUS BHYTPU KOH-
neHcaropa (II0JI€ CYUTAaTh OJHOPOAHBIM), €CIIH PAcCTOsSHUE ¢ MEXIy IUTACTHHAMHU pPaBHO 16
MM, pasHocTh notennuanos U =30 B u qmmna | nnactun pasua 6 cm?

3aBenyomuii kadenpoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIETO OBPA30BAHU S POCCUMCKON DOENEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MuUIMOHIIIMKOBA

3AYETHBIN BUJIET Ne 25
nucnurnHa: «Dusnkay (2 u3 3)

1. IIpuMepsl pacyeTa NOTEHIMAIOB JUIsl HEKOTOPBIX 3apsyKEHHBIX TEll.
2. SIBnenne camonHayKuuu. MHAyKTUBHOCTE. IHAYKTHBHOCTB CONEHOMAA.
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3. 3agaga. ToHKMI cTEpKEHb COrHYT B Konblo paguycom R =10 cm. On 3apskeH ¢ nuHeHHON
mwiotHocteio 7 =300 mKn/M. Kakyro paGory A Hago coBepmIMTh, YTOOBI MEPEHECTH 3apsi
0 =5 uKi U3 1eHTpa KoNIblia B TOUKY, PacHOI0KEHHYIO Ha OCH Konbla Ha paccrosHun [ = 20

CM OT LIEHTpa ero?

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OBPA3OB§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

3AUYETHBIN BUJIET Ne 26
nucnurinHa: «Pusnkay (2 u3 3)

1. ITonsitue nosia. HanpskeHHOCTD Ai1eKTprudecKoro nosis. HanpsskeHHOCTD 31eKTpUYECKOro

I0JI1 TOYEYHOT 0 3apsaa. [IpuHuun cynepnosunum noyieu.
2. Toxu 3aMbIkaHus ¥ pa3MmbikaHus. [locrossHHas Bpemenn RL-nienouku. DHeprusi MarHuTHOTO

OIS
3. 3agaua. Dnexrpoemkocts C 1mockoro kongencaropa pasna 111 n®. Jlusnexrpuk - hapdop
(&= 16.5). Konnencarop 3apsmuwiu 10 pasnoctu norennuanos U =600 B u orkmounnu ot uc-
TouHuKa HanpsokeHus. Kakyro pabotry A Hy»KHO COBEpIIHMTH, YTOOBI BHIHYTH JUDIECKTPUK U3
KoHzAeHcaropa? TpeHue npeHedpexxumMo Maso.

3aBenyrommii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BbICHIEFp OEPA3OB1§HI/IH POCCHI71CI§OI71 OEJEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTSAHOU TEXHUYECKNU YHUBEPCUTET
uMeHHM akajemuka M. /. MuummoHImuKoBa

3AUYETHBIN BUJIET Ne 27

nucnuiuinHa: «Pusukay (2 u3 3)
1. ConpoTuBneHue U NpOBOAUMOCTb. 3aKOH OMa JIJ1s1 OTHOPOJIHOTO y4acTKa JINHEUHOW LEIH.
HuddepenunansHas popma 3akoHa Oma.
2. BuxpeBoii xapaktep MarHUTHOTO 1oJist. CBSI3b AIEKTPUUECKOTO U MarHUTHOTO MOJIeH, mpeod-
paszoBanus JlopeHna AJis 3JI€KTPOMArHUTHOTO TOJIS.
3. 3agaua. ITo TOHKOMY HPOBOJY, H30THYTOMY B BUJE IPAMOYTOJIbHUKA, TedeT Tok [ =060 A.
JimuHbI cTopoH npsiMoyronbauka paBabl d =30 cm u b =40 cm. OnpenenyuTs MarHUTHYIO HH-

AyKIMI0 B B TOYKe mepecevyenus auaroHae.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OEIEPALINN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUM YHUBEPCUTET
nMmerHn akagemuka M. JI. MummoHmmKkoBa

3AUYETHBIN BUJIET Ne 28

nucuuinHa; «dusukay (2 u3 3)
1. TTocnenoBarenbHOE U TapaLIeIbHOE COEIMHEHNUE MPOBOITHUKOB.
2. MarnutHoe nojie ABMXKy1erocs 3apsaa. 3akon buo-Casapa-Jlamnaca. Berancienre nHayk-
[IAW TIPSIMOJIMHEHOTO MPOBOTHUKA C TOKOM.
3. 3anaua. Tonkuii crepxens amunoii [ =10 cm paBHOMepHO 3apsiken. Jluneiinas niaoTHOCTH [
3apana pasHa 1 MxKn/m. Ha mpomomkenuu ocu crepxkHs Ha pacctosauu d =20 cm ot 6mn-
KalIIero ero KOHIA HaXOAUTCSA TOYEUHBIA 3apan O = 100 vKi. Onpenenuts cuny £ B3ammo-

JeHCcTBUSA 3apSAKCHHOT'O CTCPIKHA U TOUCYHOI'O 3apsiaa.
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3aBenyomuii kadenpoii Ycnaxmues P.T.

3 cemectp

MI/IHI/ICTEPCTI%O HAVYKU U BbICHIEFp OEPA3OB1§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

ODK3AMEHAIIMOHHBIN BUJIET Ne 1
mucuunnHa: «Du3ukay

1. Baemrauit poroaddext u ero 3axonbl. OnbiTel CTosieToBa. @OTOHBI. YpaBHEHHE DWHINITEIHA

JU1s BHEITHeTo (hoTodddekTa.

2. OCHOBHBIE 3aKOHbI T€OMETPUYECKON ONTHUKH.

3. 3amauva. Ha MputbHYIO TUIeHKY (7=1.3), HaxX0AAIIyIOCS B BO3AYyX€E, MaJacT HOPMAIbHO ITyYOK
6emnoro cera. [Ipu kakoil HaMMEHbIIEH TOIIIUHE dTUIEHKN OTPAXKEHHBIN CBET C JJTMHON BOJHBI A

=0.55 MKM OKa)keTCsi MAKCUMAJIbHO YCHJICHHBIM?

Ycnaxkuen P.T.

3aBenyromuii kadenpoi

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALINA
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHH akajgeMmuka M. /. MuutmoHIuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 2
aucuuIiuinga; «Pusmkay

1. SInepubie cuibl. Me30HbI
2. 3axoH npenomienus. [lonHoe oTpaxeHue.
3. 3anmaua. Paccrosinue Ar;; MEXIy BTOPBIM U TEPBBIM TEMHBIM KoJibllamu HproToHa B OTpa-

JKCHHOM CBCTC PABHO 1MM. OHpeI[eJ'II/ITL pacCToOAHNC AI"](),9 MCKAY ACCATBIM U NCBATBHIM KOJIbLA-
MH.

3aBenyomumii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT]§O HAYKHN U BBICLHEFQ OBPASOBéHI/IH POCCHI7ICI§OIZ OEJJEPALINA
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajemuka M. JI. MummoHImmuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 3
mucnumnHa: «Dusukay
1. Mudpaxuus @paynrodepa Ha OAHOI 1ienu.

2. OCHOBHBIE 3aKOHbBI T€OMETPUYECKON ONTHUKH.
3. 3agaua. Kakas nons sHepruu (oToHa U3pacxogoBaHa Ha pabOTy BBIPBIBAHHS (OTOIIEKTPOHA,

ecnu KkpacHas rpaHuna ¢oroaddexra Ay = 307 HM U MakcCUMallbHAsi KUHETUYECKas >HEPrus

Tmax hoTO2NEKTpOHA paBHa 15B?

3asexyromuii kagenpoi Ycnaxues P.T.

MUHHUCTEPCTBO HAVKU U BBICLLIET'O OBPA30OBAHU S POCCUNICKOM ®EJIEPALINN
I'PO3HEHCKUI T'OCYIAPCTBEHHBI HEOTSIHON TEXHUYECKU YHUBEPCUTET
nMmenn akagemuka M. JI. MummoHmmKoBa

DK3AMEHALIMOHHDBIN BUJIET Ne 4
qucuuiuinHa: «Pusnuka»

1. I[Tmockoe 3epkaino. M3o00paxeHue B MIOCKOM 3epKaje.
2. Mudpaxus Opaynrodepa Ha 1udpakIHOHHON perIeTKe.

66



3. 3amava. Beramcnuth paamyc ps TATON 30HBI DpeHens Uil IIOCKOTO BOJHOBOTO (ppoHTa
(A= 0.5 MKM), eclili TTIOCTPOCHHE JENAeTCs AJIsI TOUYKH HAOIIOJCHMsI, HAaXOSIICHCS Ha PaccTos-
HUU b = 1M OT PpOHTA BOJIHEI.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCTI%O HAVYKU U BbICLHEFp OEPA3OB§HI/IH POCCI/II}'ICISOI}'I OEIEPALINU
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHu akagemuka M. JI. MUInoHIMKoBa

DK3AMEHALIMOHHBINA BUJIET Ne 5
muciuminHa: «dPusnkay
1. Cdepuueckoe 3epkaino. M3o0paxenue B chepuaeckoM 3epKaie.
2. YpaBHeHHe DUHINTEIHA 17151 BHemHero ¢otodddexra.
3. 3amaua. Onpenenuts 3Hepruto W, nziydaemyio 3a BpeMs ¢ = 1 MUH U3 CMOTPOBOT'O OKOIIIKa
nIomapo S = 8 cM? IIaBUIBHOMN MeuH, eciu ee Temnepatypa 7=1200 K.

3aBenyromuii kagenpoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT]§O HAYKHU U BbICLHEFp OBPA30B1§HI/IH POCCHﬁCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M. /. MuummoHImuKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 6
aucuuIiuinga; «Pusmkay

1. Teopust atroma Bogopoza o H. bopy. CnekrpanbHbie cepun aToMa BOIOPO/IaA.

2. JIunza. [ToctpoeHune u300pa>keHus B JIMH3AX.

3. 3amaua. Yron bproctepa Op npu majgeHun cBeTa U3 BO3yXa Ha KPUCTAJI KAMEHHOM COJIU pa-
BeH 57°. OnpenenuTs CKOPOCTh CBETA B 3TOM KPUCTAJLIE.

3aBenyroumuii kadenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/II7ICI§OI71 OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBIN BUJIET Ne 7
nucuuiuHa: «dusuka
1. Uurepdepennius ceeta. UHTEHCUBHOCTH CBETOBOM BOJIHBL. [Ipuniun cynepno3uiiuu. [1po-
CTPAHCTBEHHAsA U BPEMEHHAsI KOTE€PEHTHOCTb. Y CJIOBUS MAaKCUMyMa 1 MUHUMyMa UHTEHCUBHO-
CTH CBETa MPU MHTEPPEPEHIINH BOJIH OT JIBYX KOT€PEHTHBIX HCTOYHUKOB..
2. B3aumoaeicTBUSl M3NIy4eHHUs C BEIIeCTBOM. BuIHykIeHHOe u3myueHue. BeiBox dhopmyibl
M.I1nanka no A.DUWHIITENHHY.
3. 3agaua. ludpaxuonnas pemerka coaepxut n = 200 mrpuxoB Ha 1 mM. Ha pemerky mamgaer
HOpMaJIbHO MOHOXpoMaTudeckuil cBeT (A = 0.6 MkM). MakcuMyM Kakoro HauOOJbIIEro MOPSA-
Ka JIaeT 3Ta pemerka?
3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]%O HAVYKU U BBICLHEFQ OBPA3OB1§HI/I§[ POCCI/II7ICIV(OI7I OEIEPALINU
T'POBHEHCKUU T'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMmeHn akaaemuka M. JI. MummoHmmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 8
JUCHUILINHA: «DPH3uKa
1. UnTepdepenius caera.
2. Ummynbe doToHa. JlaBnenue ceera. KBaHTOBOE 1 BOJIHOBOE OOBSCHEHHUE IaBIICHUS CBETA.
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3. 3agaya. Ha y3kyro 1mienb nagaeT HOpMajabHO MOHOXPOMATHYECKHI CBET. YTOJ (POTKIOHEHHUS
IYYKOB CBETA, COOTBETCTBYIOLIMX BTOPOHM CBETION aAudpakiuoHHON mojoce, paBeH 1°. Ckoib-
KHUM JUIMHaM BOJIH MAJAl0IIero CBeTa paBHA MIMPUHA IIETH?

3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCT]§O HAVKHU U BBICLHEFP OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagaemuka M. JI. MummoHImmKoBa

DK3AMEHAIIMOHHBIN BUJIET Ne 9
mucuunnHa: «Dusukay

1. Uutepdepenninst B TOHKUX IJICHKAX.
2. KBaHTOBOE 1 BOJTHOBOE OOBSCHEHHE AABJICHHS CBETA.
3. 3apava. OnpenenuTs JJIMHY BOJIHBI A ()OTOHA, UMITYJIBC KOTOPOTO PABEH UMITYJIbCY 3JIEKTPO-

Ha, 00JIa1ar0IIeTro CKOpocThio v= 10 Mwm/c.

3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTEO HAVYKU U BbICHIEFp OEPA3OB1§HI/IH POCCHI71CI§OI71 OEEPALINU
T'POSHEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
uMeHHM akajgemuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 10
nmucuumnHa: «Dusukay
1. TTonock! paBHo# TonmuHbl. Konbia HetoToHa.

2. ledexT Macchl U SHEPTHUS CBSI3U Spa.
3. 3agaua. 3BykoBble Konebanus yactoroit v = 0.5 x[' u ammuurygoit 4 = 0.25 mm pacnpocTpa-

HSIOTCA B ynpyroi cpezae. nuna Bonusl A= 70 cM. Haiitu: 1) ckopocTh v pacripocTpaHeHUs
BOJIH; 2) MaKCUMAJIbHYIO CKOPOCTD (d&/df)max TBUIKCHHSI YACTHI CPEJIBI.

Ycnaxuesn P.T.

3aBenyrommii kadenpoii

MMUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMSI POCCI/H7ICI§OI71 OEJIEPALIN
I'PO3HEHCKUU I'OCYAAPCTBEHHBIM HEOTAHOU TEXHUYECKMMU YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKkoBa

OK3AMEHALMOHHBIN BUJIET Ne 11
qucuuruHa: «Pusukay
1. IIpunun I'olirenca-®penens. 3oubl Openend. Audpaxnus Openenst Ha KPyIJioM OTBEPCTUU
U JTUCKE.

2. DddexTuBHAsg Macca 3JIEKTPOHOB B KpUCTAJLIAX.
3. 3apgauva. IIpu yBennueHUM TEPMOAMHAMUYECKOW TeMmeparypbl 1 4epHOro Teia B J1Ba pasa

JUTMHA BOJHBI Ay, HA KOTOPYIO MPUXOIUTCS MAaKCUMYM CIIEKTPaIbHOU MIOTHOCTH DHEpreTHde-
cKoM cBeTUMOCTH u(A, T) ymenbimmiioch Ha AA = 400 aM. OnpenenuTh HauyaIbHYI0 U KOHEUHYIO

teMiiepatypsl 77 u 1.

3aBenyomuii kadenpoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIETO OBPA30BAHU S POCCUMCKON DOEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MuUTMOHIIIMKOBA

DK3AMEHALIMOHHBINA BUJIET Ne 12
mucramnHa: «Pu3ukay

1. Iudpakius Ha KpyrioM OTBEPCTHH U Ha JHCKE.
2. AtomHoe sapo. JlepekT Macchl M DHEPTHUS CBS3U Sapa.
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3. 3agaua. BonHa pacnpoctpaHsieTcst B ypyroi cpezie co ckopocthio v= 100 m/c. Hanmenbiee
paccToOSTHUEAXMEXKTYy TOUKaMH Cpeibl, a3bl KoJeOaHul KOTOPBIX IPOTHUBOIIOIOKHBI, paBHO | M.

OrnpenenuTh 4acToTy KoJeOaHuil.

3aBenywmmii kageapoi Ycnaxuesn P.T.

MI/IHI/ICTEPCT}’BO HAVYKU U BbICLHEl:O OBPA3OB§HI/IH POCCI/II?ICE(OI?I OEIEPALINU
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uMeHd akagemuka M. JI. MUInoHIMKoBa

Dx3ameHanMoHHbBIH Oonmet Ne 13
nucuuiuHa: «dusuka

1. PagnoaktuBHOCTE. Anb(a-, 6eTa- u , raMMa-u3TydeHUs sSaep. 3aKOHbI PAINOAKTUBHOTO pac-
naja.
2. EcTecTBeHHBIN U MOJISIPU30BaHHbIN cBET. Bupl nonspusanuu.
3. 3agauva. Tonkas mueHka toiauuHon 0.41 MKM U3 IPO3pPavYHOro IIacTUKa ¢ MOKa3aTesieM Ipe-
JoMiIeHus1 n=1[.5 ocBelleHa OelpIM CBETOM, MaJaloONIMM HOPMaJbHO K MoBepxHOcTU. Kakue
JUITMHBI BOJIH U3 BUAUMOIO JAHAana3oHa OyayT yCUJICHBI B OTPAXKEHHOM ITy4Kke?

3aBenyromuii kadeapoi Ycnaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OENEPALINN
T'POZHEHCKHWU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 14
qucuuiuinHa: «Pusuka»

1. SAnepubie peakiuu. [IpoGiemsl s1epHOM SHEPTETHKHU.
2. 3axoHbI U3Ty4YeHHs aOCOMOTHO YEepPHOro Tena. Pacnpeenenre s3HEpruy B CIIEKTPe aOCOIOTHO

YEepHOTO Tea.
3. 3amava. Korna mpubop mist HaGnroaenus koier, HproToHa MOrpy3uiid B KHUAKOCTb, AUAMETP
BOCBMOI'0 TEMHOT'O KOJbIla YMeHbIIUICSA ¢ 2.92 cMm 1o 2.48 cm. UeMy paBeH mokazarenb Ipe-

JJOMJICHUA )KI/II[KOCTI/I?

3aBenyomumii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWUW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

DK3AMEHALIMOHHBINA BUJET Ne 15
aucuuminHa: «Pusnka»
1. Knaccuueckas anexkTpoHHast Teopust qucrnepcuu. CBsA3b JUCIIEPCUN C MTOTTIOIIEHUEM.
2. Yactuua B OJHOMEPHOU MPSAMOYTOJIbHON NOTEHIMAIBHOM siMe. KBaHTOBaHME YHEPTUU U M-
yJIbCA YaCTHUIIBI.
3. 3apaua. B onbiTe FOHra paccrosuue dvexay mensmu pasHo 0.8 MM. Ha kakom paccrosiHuu /
OT LIEJIeH CIIeyeT PACHOJIOKUTh IKPaH, YTOObI IUPHUHA b UHTEPPEPEHIIMOHHOM MOJIOCHI OKa3a-

JI0Ch paBHOMU 2 MM?

3aBenyomuii kadenpoii Ycnaxmues P.T.

MUHHUCTEPCTBO HAVKHU U BBICLIIETO OBPA30BAHU S POCCUMCKON DOEAEPALINU
I'PO3HEHCKUUN I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKHWU YHUBEPCUTET
nMeHu akaaemuka M. JI. MuUTMOHIIIMKOBA

DK3AMEHALIMOHHBINA BUJET Ne 16
mucramnHa: «Pu3ukay

1. DHeprus u umnynsc ¢poroHa. /laBneHue cpera.
2. Oneit Ultepna u I'epnaxa. Cnul 3nexkTpoHa. CHMHOBOE KBAHTOBOE YHUCIIO.
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3. 3agaua. Ha myTu cBETOBOI BOJHBI, HAYIICH B BO3yXE, MOCTABMIIN CTCKJISHHYIO IJIACTUHKY
TonmuHON A= 1 MM. Ha CKOJBKO M3MEHMIIAaCh ONTHYECKas JJIMHA ITyTH, €CJIM BOJIHA MAJ1aeT Ha
IUIACTHHKY: 1) HOpMasbHO; 2) mox yriaom 0= 30°?

3asexyromuii kageapoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVKHU U BBICLHEFQ OBPA3OB1§HI/I}I POCCHIZCISOIZ OEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

DK3AMEHAIIMOHHBIN BUJET Ne 17
aucuuIiuinga: «Pusmkay

1. Paccessnue ceta. 3akon byrepa. PaneeBckoe paccesiHue.

2. KopryckynsipHO-BOJTHOBOM JTyalM3M CBOMCTB BEIIIECTBA M €T0 ONBITHOE 000CHOBaHHE. [ uro-
Te3a ne bpoitst. OnbIThl O AUQPPAKINH SJICKTPOHOB, AaTOMHBIX U MOJISKYJISIPHBIX ITyYKOB.

3. 3agaua. Yrosi oMeXIy IIOCKOCTSAMHU MPOIyCKaHUs MOJSpU3aTopa U aHamu3aropa paseH 45°.
Bo ckonbko pa3 yMEHBIIMTCS MHTEHCUBHOCTh CBETA, BBIXOSINETO M3 aHAIU3aTOpa, €CIU Yroil

yBEIUYUTH 710 60°7
3aBenyroumuii kadenpoi Ycenaxues P.T.

MUMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA30BAHNSI POCCI/II7ICI§OI7I OENEPALINN
T'POSHEHCKHWU 'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MuinmnoHmukoBa

DK3AMEHALIMOHHLIN BUJIET Ne 18
qucuumuinHa: «Pusnkay

1. YpaBaenue DiiHITeiHa U1 BHEITHETO oTodddekTa.

2. CrauuoHapHsle cocTosiHus. YpaBHeHue lllpenuHrepa sl cTallMOHAPHBIX COCTOSHUU. J[BU-
JKeHUe cBOOOIHOM yacTuilbl. YacTuila B OTHOMEPHOM MPSIMOYTOJIBLHOM MOTEHIIMATLHOM SME.

3. 3agaua. ['ups, moaBENICHHAS HA IPYXKUHE, KOJICOISTCS IO BEPTUKAIU C aMILTUTY 101 4 = 4 cM.
OnpenenuTtsd MONHYIO SHEPTrui0 £ KonebaHui TUpH, €CIU KeCTKOCTh MpYyKuHbI £ = 1 kH/M.

3aBenyromuii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MuummoHImuKoBa

DK3AMEHALIMOHHBIA BUJIET Ne 19
mucnumnHa: «Du3ukay

1. [Tonsipu3zaniust cBeTa NMpu OTPAXKEHUM U MperoMiieHnd. 3aKoH bprocrepa.

2. Mexanuueckue rapMoHu4eckue kojebanus. ['apmornueckuit ocryusatop. [pyxunnsiid, gu-
3UYECKUI M MaTeMaTUYeCKUi MAasSTHUKH. ATOM Bojopoaa. [ maBHoe, OpOUTaNIbHOE U MAarHUTHOE
KBAaHTOBBIE YMClIa. MarHUTHBIM MOMEHT aToMa. KBaHTOBaHME MOMEHTa UMITYJIbCa.

3. 3agava. Konpiia HeroToHa HAOMIOAAIOTCSA C TTOMOIIBIO JBYX OJIMHAKOBBIX TIOCKOBBITYKIIBIX
JIMH3 pajnycoM KpUBH3HBI R = 1 M, CJI0)KEHHBIX BIUIOTHYIO BBIITYKJIBIMU IOBEPXHOCTSIMH, TaK
YTO IUIOCKHE MMOBEPXHOCTH JIMH3 MapajuieabHbl. ONpenenuTs paguyc 72 BTOPOro CBETIOrO KOJb-
11a, Ha0JIr0/1aeMOro B OTpaskeHHOM cBeTe (A = 660 HM) IMpy HOPMAJIBLHOM IAJEHUHU CBETa Ha IO-
BEPXHOCTh BEPXHEHU JIMH3BI.

3apenyrommii kadenpoi Ycnaxues P.T.

MUHHNUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA30OBAHMU I POCCI/II\/'[CISOI\/'[ DENEPALINU
T'PO3ZHEHCKUIA FOCYZ[APCTBEHHI;IPI HE®TSIHON TEXHUYECKWUI YHUBEPCUTET
nMmenn akagemuka M. JI. MummoHmmkoBa
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DK3AMEHALIMOHHBIN BUJIET Ne 20
nuctuimHa: «dusukay (3 u3 3)

1. UarepdepeHIMOHHAs KapTHHA OT IBYX KOT€PEHTHBIX UCTOYHUKOB.

2. Iudpaxiys Ha KPyrioM OTBEPCTUU H HA JTUCKE.
3. Bagaua. Kakoil HauMeHbIIeH pa3peliaronieil CHIol R T0mKkHa 00agaTh TudpaKIMOHHAS pe-

IIETKa, YTOOBI C €€ MOMOIIbI0 MOXKHO OBUIO paspeIinTh JBE CIEKTPaJIbHbIC JIUHUN Kamus (A =
578 um u A2 = 580 um)? Kakoe HaumeHbliee yucao N MITPUXOB JOJDKHA UMETh 3Ta PElIeTKa,

YTOOBI paspCiCHuc OBLIO BO3MOXKHO B CIICKTpPE BTOPOI'0 IopsaaKa.

3asexyromuii kagenpoi Ycnaxues P.T.

MI/IHI/ICTEPCTQO HAVKHU U BBICLHEFQ OBPA3OB1§HI/I}I POCCHIZCISOIZ SOEJJEPALIN
T'POBHEHCKUU I'OCYJAPCTBEHHbIM HE®TAHOU TEXHUYECKW YHUBEPCUTET
nMeHH akagemuka M. /I, MuummoHImmKoBa

DK3aMeHalMOHHbBIH OnteT Ne 21
JUCIUILIMHA: «DH3uKa»

1. 3axon Mamntoca. JIBoitHoe styuenpenomienue. MckyccTBeHHas onTruueckast aHu30TPOIUSL.
2. I'apmonunyeckue konebaHus U ux xapakrepuctuka. Juddepennmanbuoe ypaBHeHHEe rapmo-
HHYECKHUX KOJICOaHUH.
3. 3apaya. Ha nudpakunonnyio peuierky, coaepxairyro n= 100 mrpuxoB Ha 1 MM, majaeT HOp-
MaJbHO MOHOXPOMATHYECKUU CBET. 3pUTENIbHAs TpyOa CIIEKTPOMETpa HaBEeJACHA HA MAKCUMyM
TpeTbero nopsaka. YtoObl HaBecTH TPyOy Ha APYrod MakKCUMyM TOTO XK€ MOpAIKa, €€ HYKHO
noBepHYTh Ha yros Ag = 20°. Onpenenuts JJIMHY BOJIHBI A CBETA.

3aBenyroumuii kadenpoi Ycnaxues P.T.

MMHHCTEPCTBO HAYKM W BBICIIETO OBPA30BAHISI POCCI/II71CI§OI71 OEJIEPALIVIN
TPO3ZHEHCKHWU I'OCYJAPCTBEHHbBIM HE®TAHOU TEXHUYECKWUM YHUBEPCUTET
uMmenn akaaemuka M. JI. MunnmnoHmukoBa

DK3AMEHAILIMOHHBIN BUJIET Ne 22
aucumIuinHa: «Pusukay
1. KBanToBas runotesa u ¢popmyna [lnanka.

2. KorepeHTHbIE HICTOYHUKH CBETA.
3. 3amaua. Temnepatypa T uepHoro tena paBHa 2 kK. Onpenenuts: 1) ciekTpaabHyIO IIOTHOCTh

sHepruu u3nydenus u(A, T) ans jHbl BoaHbl A = 600 HM; 2) SHEPreTHYeCcKyl0 CBETUMOCTh R B
MHTEpBaJie IJIUH BOJH OT A1 = 590 HM 10 A2 = 610 HM.

3aBenyomumii kadenpoii Ycnaxmues P.T.

MI/IHI/ICTEPCT@O HAYKHU U BLICHJEFQ OBPABOB/éHI/IH POCCI/H\/'ICI§OI\/'I OEEPALINU
I'POSHEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKWW YHUBEPCUTET
UMeHHM akajeMmuka M. /. MummoHImuKoBa

DK3aMeHanMOHHbBIA OmiteT Ne 23
aucuumnHa: «Pusnka»
1. ducnepcus ceera. O6s1acTH HOPMAJILHON M aHOMAJIbHOM TMCHIEPCUN.

2. JIunza. [ToctpoeHune u300pa>keHus B JIMH3AX.
3. 3amaua. OnpenenuTs JIUHY A OCTYIIEH BOJHBI, €CIIM B CTOSYEH BOJIHE PACCTOSIHUE [ MEXIY:

1) nepBoii u cebMOI MYYHOCTAMHU PaBHO 15 cM; 2) MEpBBIM U YETBEPTHIM y3JI0M paBHO 15 cMm.

Ycnaxknesn P.T.

3asenyromuii kagenpon

MI/IHI/ICTEPCT]%O HAVYKU U BI)ICLHEFP OEPA3OB1§HI/I5{ POCCI/II‘/lICIfOI‘/lI OEJIEPALINU
T'POBHEHCKUU I'OCYJJAPCTBEHHbBIM HE®TAHOW TEXHUYECKW YHUBEPCUTET
nMmenn akagemuka M. JI. MummoHmmkoBa

71



DK3AMEHALIMOHHBIN BUJIET Ne 24
mucuunianHa: «Dusukay

1. BeiBog u3 opmyner [Tnanka 3akonoB Buna u Credana-bonpiivana.

2. [IpoxokieHre YacTuIl Yepe3 NOTCHIIMAIBHBINA Oapbep.

3. 3amaga. s npekpamenus Gotodddexra, BHI3BAHHOTO 00TyYEeHUEM IUIATHHOBOW TTACTHUHBI
yIbTPaduoIETOBBIM CBETOM, HYKHO MPHIIOKUTD 33/1€P>KUBAIOIIYI0 PA3HOCTh MOTEHIUAIOB U; =
3.7 B. Eciu m1aTuHOBYIO IJIACTHHY 3aMEHUTH IUIACTUHOM U3 JPYroro MaTrepuana, TO 3aJepiKu-
BAIONIYI0 Pa3HOCTh MOTEHIMAJIOB MpHAETCS yBeIU4uTh 10 Uz = 6 B. Onpenenuts paborty A

BBIXO/Ia AJIEKTPOHOB C MOBEPXHOCTH HOBOM IJIACTUHBI, €CIIM JJIs TUTATUHBI padoTa BeIXo#a A; =
6.3 3B.

3aenyromuii kagenpon Ycnaxues P.T.

MI/IHI/ICTEPCTBp HAVYKU U BBICIHEFQ OBPA3OBA\HI/I}I POCCI/II\/'ICKVOI\/'I OEEPALINN
T'POSHEHCKUU I'OCYJAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. JI. MuummoHImmKoBa

DK3aMeHanMOHHbIHA OmiteT Ne 25
qUucHuIuInHa: «PU3nKa»

1. Audpakuus Opaynrodepa Ha qudpakiuOHHON pelieTke.

2. SAnepubie cuiibl. Me3onbl. OOMEHHBIN XapaKTep SACPHBIX CHJL.

3. 3apauva. Ilnockas 3BykoBast BosiHa umeer nepuog 7' = 3 mc, ammutyny A = 0.2 MM U JUIMHY
BOJIHBI A=1.2 M. [Inst TOuek cpeapl, yIaJeHHBIX OT UCTOYHUKA KOJEOaHU Ha PacCTOsIHUE X = 2
M, Haiitu: 1) cmemenue &(x,f) B MOMEHT! = 7 Mc; 2) CKOpOCTb O&(x,t)/Ot W yCKOpeHue
0°(x,1)/0f nns Toro *e MoMeHTa BpeMeHH. HauanbHyro dasy koseGaHuil IPUHATH PaBHON HY-
JI1O.

3aBenyroumuii kadenpoi Ycenaxues P.T.

MHUHUCTEPCTBO HAVKH U BBICIITEI'O OBPA3OBAHMS POCCI/II7ICI§OI7I OEJIEPALIN
TPOZHEHCKHWU 'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKWM YHUBEPCUTET
nMerHn akagemuka M. JI. MummoHmmKoBa

DK3AMEHALIMOHHLIN BUJIET Ne 26
qucuuiuinHa: «Pusuka»

1. Buemnuit potosddext u ero 3akonsl. OnbiTel CToneroBa. PoToHBI. YpaBHeHHE DHHIITEHHA

1u1st BHEITHeTo (hoTodddekra.
2. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.
3. 3agaua. CpegHeKBagpaTUYHOE 3HAYEHHWE MHIYKIMM MarHUTHOTO MOJI B AJIEKTpoMar-

HUTHOM BosiHE paBHO B= 2.50 HTn. KakoBa HHTEHCUBHOCTb 3TOW BOJIHBI?

3asexyromuii kagenpoi Ycnaxues P.T.

Kputepuu onleHKH 3HaHMI CTYyJE€HTAa HA JK3aMeHe
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OneHka «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, MOKA3aBIIEMy BCECTOPOHHHE, CUCTEMATU3UPOBAH-
HbIE, TTTyOOKHE 3HAHUS Yy4eOHOM MporpaMMbl JUCHUILIMHBI U YMEHUE YBEPEHHO NMPUMEHATh UX
Ha TMPAKTHKE TPU PEIICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U MPaBUILHOE 0OOCHOBAHUE IPU-
HSITBIX PEIICHUMN.

OueHkKa «XOpOIIO» - BBICTABISIETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MaTepual, rpa-
MOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSATh MOJTy4YCHHbIC 3HAHUS HA [IPAKTH-
K€, HO JIOITYCKAeT B OTBETE WJIM B PEILICHUH 337a4 HEKOTOPble HETOUYHOCTHU, KOTOPHIE MO-
XKET YCTPAHUTh C MOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB MPENO1aBaTENs.

OneHka «yI0BJIETBOPHUTEIBHO» - BBICTABISIETCS CTYACHTY, MOKa3aBileMy (parMeHTapHbIH,
pa3pO3HEHHBbIN XapakTep 3HaHWM, HEOCTaTOUYHO MpPaBHIIbHbIE (POPMYIUPOBKHU OA30BBIX MOHS-
THUM, HAPYUIEHUS JIOTMYECKON MOCIEAOBATEIRHOCTH B M3JI0KEHUU MPOrPaMMHOI0 MaTepuara,
HO TPHU 3TOM OH BJIaZiee€T OCHOBHBIMH pazjiellaMd y4eOHOW MpOorpaMMmbl, HEOOXOAUMBIMU MJIs
JanbHEHIIero 00y4eHus 1 MOXET MPUMEHSTh MOJTYYEHHbIEC 3HaHUs 110 00pa3lly B CTaHAapTHOU
CUTYallUH.

OuneHka «HeyI0BJIETBOPUTEIbHO» - BBHICTABIISAETCS CTYISHTY, KOTOPHIH HE 3HAeT OoJibIIei
YacTH OCHOBHOTO COJEpX aHus yuyeOHON mporpamMMmbl AUCHUILUIMHBI, JOMYCKAeT rpyobie
OmMOKK B (GOPMYIMPOBKAX OCHOBHBIX MOHATUN AUCLUUIIJIMHBI U HE yMEET UCIOJb30BaTh MO-
Jy4YEHHBbIC 3HAHUS NIPU PEIICHUU TUIIOBBIX MPAKTUYECKUX 3a/1a4.

KomruiekT nabopaTtopHbix paboT

g5
s 2
< E[ = HaumenoBanue 1abopaTopHbIX paboT
Qo
ol =
Z =

—_—

IT cemectp
N3yuenHne 271eKTpou3MepUTENbHBIX TPHUOOPOB
N3yuenne paboThl 3JIEKTPOHHOTO ocimiorpada
Omnpenenenne paboOThl BEIXOA AIEKTPOHOB U3 MeTajlia
N3yyeHne 2IeKTpUUECKUX CBONCTB CETHETOIIETPHUKOB
Omnpenenenne OTHOMIEHHS 3apsiia DJIEKTPOHA K €r0 Macce METOI0M MarHeTpo-
Ha.
Omnpenenenne nepuo/a KojaeOaHWi CTPYHBI.

I/I3y‘-ICHI/IC MarHMTHOTO MOJIS COJICHOMA C MOMOIIbIO JaTurKa XoJjljia
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H3ydeHne 3aBUCUMOCTH CONPOTUBIICHUS IIOJIYIIPOBOIHUKA OT TEMIIEPATyphl U
OIIpElIETICHUE DHEPTUU aKTUBALUU

W3ydeHue 3aBUCUMOCTH CONIPOTUBJICHHS METAJNIOB OT TEMIIEpaTyphl

H3mepeHnne mupuHbI 3apeuieHHON 30HbI MTOJTYIPOBOIHUKA

III cemecTp
JIUH3EI ¥ UX IMOrpCIIHOCTH

OnpeneneHne paccTosIHUA MEXTY EIsIMH B onibiTe FOHTa

Wzyuenue nntepdepeHnu ceera

Uccnenosanue 3akona Mairoca

Onpenenenne POKYCHBIX paCCTOSHUM MOJIOKUTEIHLHON U OTPHUIIATSIIBHON JIMH3
metonoM beccens

I/ICCJ'IG,I[OBaHI/IC CIICKTPOB IOIJIOIICHHS U ITPOITYCKaHUA
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