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Kon, HanpaBnenue
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MOJITOTOBKH
HanpasieHHOCTh

KOpHOpaTI/IBHBIe I/IH(i)OKOMMYHI/IKaL[I/IOHHBIG CHUCTEMBI U CCTU

(mpoduip)
dopma 00yueHus O4Has
Kadenpa-pazpadborumnk Kadenpa sxkcnepumenTanbsHol GU3uku
Brimyckatomias xkadenpa Kadenpa pannodneKTpoHUKHN U 3JIEKTPOIHEPTETUKH

JTamn: npoBeJAeHNe TeKYIero KOHTPOJIs ycneBaeMocTH no aucuuiniude (1 cemectp)

PA3JIEJ «<MEXAHUKA>»

TunoBble BAPHAHTHI 3aJaHUI 1151 KOHTPOJIbHOH PadoThI:

1 BapuanT
1. BeprtukanbHO BBEpX ¢ HauaJIbHOM CKOPOCTHIO Ly = 20 M/c OpoieH kameHb. Yepez 1=1 ¢
1ocjae 3TOro OpoIleH BEPTHKAJIBLHO BBEPX JPYroil kaMeHb ¢ Takoi ke ckopocTbto. Ha kakoit
BbIcOTe h BeTpeTsTest kaMHU?
2. Ha xene3Ho0poxHOM u1aTdopme ycTaHOBIEHO opyaue. Macca miardopMsl ¢ opyanem
M =15 1. Opyxaue cTpenser BBepx o yrioM ¢ = 60° k ropusonty B HanpapneHun myTa. C
KaKOH CKOpPOCTBIO L1 MOKAaTUTCA I1aT(hopMa BCIIEACTBUE OTAAuYH, €CIM Macca cHapsaaa m = 20 kr
Y OH BBUIETAET CO CKOPOCTHIO L7 = 600 M/c?
3. Ha ropuzoHTanpHyto och HacaX€Hbl MAXOBHUK U JETKMM IIKUB paguycoM R =5 cm. Ha
IIKMB HaMOTaH IIHYp, K KOTOpoMy mpuBsizaH rpy3 Mmaccod m = 0,4 kr. Omyckasck
PaBHOYCKOPEHHO, Ipy3 npouien nyth S = 1,8 M 3a Bpems t = 3 ¢. Onpenenut MOMEHT UHEPLUH J
MaxoBUKa. Maccy IIKHUBa CYUTATh TPEHEOPEIKUMO MAJIOM.

2 BapuaHT
1. CHapsi, BBINYIIEHHBIH U3 opyaus moj yrioM o = 30° K Topu30HTY, ABakIbl ObLT HA
OJTHOM W TOH sxe BricoTe h: crycts Bpems tp = 10 ¢ u t; = 50 ¢ mocne BoicTpena. OnpenenuTtsb
HavyalIbHYI0 CKOPOCTB Vg U BBICOTY h.
2. Ha xpato ropusonTanpHON 1uiatdopmbl, uMeronie Gopmy aucka paauycom R = 2 M,
CTOUT 4esnoBek Maccoi My = 80 kr. Macca m, miardopmel paBHa 240 kr. [Tnatdopma moxer
BpalaTbcs BOKPYT BEPTHKAIBHOM ocH, mpoxojsmieil yepe3 ee neHtp. [Ipenedperas TpeHueM,
HaMTH, C KaKOH YTI0BOil CKOPOCTBIO » OyneT Bpamarbes miardopma, eciu YesloBeK OyAeT UATH
BJIOJIb €€ Kpasi CO CKOPOCTBIO L = 2 M/C OTHOCUTENBHO TIaT(HOPMBI.
3. bawxaiimnii cnyTHUK Mapca HaxoauTcst Ha paccTosiHUM ' = 9,4 MM OT ieHTpa IUIaHEeThl
U JIBIDKETCS. BOKPYT Hee co CKopocThio L = 2,1 km/c. Onpenenuts maccy M Mapca.

3 BapuaHT




1. [lyns mymeHa ¢ HayaibHOM CKOpOCTBIO LE=200 M/c mox yrioM o= 60°k ropusoHTy.
Onpenenuth MaKCUMaNbHYIO BBICOTY H mojabeMa, NaibHOCTh S MoJjieTa U paauyc R KpuBHU3HBI
TPAaEeKTOPHUH IIyJIU B €€ HauBbICIIEH Touke. COMPOTUBICHNEM BO3TyXa IIPEeHEOpeyb.

2. Cuapsn maccord m= 10 kr obmagan ckopocTbio V=200 M/c B BepXHEH TOYKE TPACKTOPHH.
B »T0i#1 TOuke OH pazopBalicsd Ha JIB€ YacTU. MeHbIasi Maccod Mp; = 3 Kr Mojy4dusia CKOPOCTh
u;=400 m/c B mpexxHeM HampaBieHuUH. HaliTu ckopocTh U, BTOpOM, OoJbIIeH YacTH IOCIIe
pas3pbiBa.

3. Tonkuii ogHOpOAHBINA cTepxkeHb ummHOW |=50 cM u Mmaccoit m=400 r Bpamaercs c
YIJIOBEIM YCKOPECHHEM €=3 paj/c’ OKOIO OCH, IPOXOISILIEH HepICHINKYISPHO CTEPKHIO 4epe3
ero cepeanny. OnpeaennTs Bpaanmi MOMeHT M.

4 BapuaHT
1. Kamenp OporieH ¢ BBIIKM B TOPU3OHTAJILHOM HAIMpPABIEHUU C HAYAJIBHOM CKOPOCTHIO

V=30 M/c. OnpenenuTh CKOPOCTh L, TAHTCHIIUAIBHOE d; U HOPMAIILHOE dn YCKOPEHHS KaMHS B
KOHIIE BTOPOW CEKYH/IBI TIOCIIEe Hayalla JIBHKCHHUS.

2. KonbpkoOexern, cTos Ha JbIy, OpocWJ BIEpel THPI0 Maccoil Mi;=5 Kr W BCIEACTBHE
OTJIa4¥ TMOKATHJICS Ha3aJ CO CKOPOCThIO L>=1 M/c. Macca koHbKoOekIa My=60 kr. OnpenenuThb
paboTy A, COBEPIIEHHYI0 KOHbKOOEKIEM MPU OPOCAHUU THPH.

3. Ban wmaccoit m=100 kr um pamgmycom R=5 cm Bpamancs ¢ dyactorod N=8 ¢t K
LWIMHJPUYECKON TMOBEPXHOCTH Baja IpPHKaIl TOPMO3HYIO KoJoiky ¢ cuwiod F=40 H, non
JieficTBHEM KOTOpoii Bai octaHoBmIcs yepes t=10 c. Onpenenuts K03 HUIHEHT TPEHUS L.

PA3SJIEJ «QJIEKTPUYECTBO U MAT'HETU3M»

TunoBble BAPHAHTHI 3aJJaHUI 1151 KOHTPOJIbHOH PadoThI:
1 BapuanT

1. Paccrosiane mexay nByms TouednbiMu 3apsaamu Q1 = 1 MK u Q2 = - Q1 pasHo 10 cMm.
Onpenenutey cuny F, peiictByromryro Ha Todewnbli 3apsn Q = 0,1 mxKu, ynaneHHsni Ha
paccTostHUM I = 6 CM OT IEPBOTO U Ha I = 8 CM OT BTOPOTO 3apsi/IOB.

2. OnekrpoeMkocTh C TUIOCKOTO KOHIeHcaTopa paBHa 1,5 Mk®. Paccrosame d mexmy
mwiactuHaMu 5 mMm. KakoBa Oyner anekTpoemMkocTh C KOHJIEHCATOpa, €CIU Ha HUXKHIOKO
IUTACTHHY MOJIOKUTH JIUCT S00HUTA TOMIUHOMN d; = 3 MM?

3. KBagparnast npoBosoYHas paMKa pacrojioKeHa B OJTHOM MJIIOCKOCTH C IJTMHHBIM MPSIMbIM
IIPOBOJIOM TakK, 4YTO JBE €€ CTOPOHBI MapajienbHbl mpoBoay. Ilo pamke M mpoBOAYy TEKyT
onuHakoBble TOKH | = 1 kKA. Onpenenuts cuny F, 1elCTBYOIIYIO HAa paMKy, ecliu OnvKaiias K
IIPOBOJAY CTOPOHA PAMKHM HAXOJUTCS HA PACCTOSIHUHU, PABHOM €€ JUIMHE.

2 BapuaHT

1. DNeKTpUYecKoe MoJie CO3/aH0 ABYMs ToueuHbMH 3apsiaamu Qi = 40 uKn u Q, = -10
K1, Haxomsmumucs Ha paccrosiaud d = 10 cM apyr ot npyra. OnpenenuTh HanpsHKeHHOCTh E
MOJIsl B TOUYKE, YAAJIGHHOM OT MEepPBOro 3apsia Ha Iy = 12 cM 1 OT BTOpOro Ha I, = 6 cMm.

2. OJIC Garapen akkymymsitopoB 12 B, cuma Toka | KOpoTKOro 3aMbIKaHus paBHa 5 A.
Kakyto HamOonblIyr0 MOMIHOCTh Pmax MOXXHO TMOJYYHTHh BO BHEIIHEH IEMH, COCTUHEHHOW C
Takoi GaTapeeit?

3. [To nByM OeCKOHEYHO NITMHHBIM MapasiedbHbIM MpoBOAaM TeKyT TOku I3 =20 A u l; =
30 A B omHoM HampaBieHuH. Pacctosuue d mexay mpoBogamu paBHO 10 cm. Bwramciutsb
MarHUTHYIO MHAYKIHIO B B TOUKe, yAaJeHHOW OT 000UX MPOBOJIOB HA OJJUHAKOBOE PacCTOSTHUE I
=10 cMm.

3 BapuaHT



1. beckoneuHast TOHKas MpsiMasi HUTh HECET PAaBHOMEPHO PacHpeeNICeHHbIN 10 AJIMHE HUTH
3apsan ¢ miaotHocThio T = 1 HKi/M. KakoB rpaameHT moTeHnmana B TOYKE, yAaJEHHOW Ha
paccrogaue ' = 10 cM OoT HUTH? YKa3aTh HapaBJIECHUE IPAJMEHTa NOTEHIMANA.
2. JIBe Tpynmbl U3 TpeX TMOCIEAOBATEIbHO COEIWHEHHBIX JJEMEHTOB COCIUHEHBI
napasmiensHo. JIC E kaxmaoro sineMeHnTta paBHa 1,2 B, BHyTpeHnHee conportuBieHue I = 0,2 Owm.
[Toryuennas GaTapest 3aMKHYyTa Ha BHelTHee conporuBieHue R = 1,5 Om. Haiitu cuty Toka I Bo
BHEILIHEW LIETIH.
3. [Tpsimoit mpoBox jumHOW | = 40 cM ABMIXKETCS B OJHOPOJHOM MAarHUTHOM IIOJIE CO
CKOPOCTBIO U = 5 M/C MepHEeHANKYISIPHO JIUHUAM MHAYKIUU. Pa3zHOCTh moTeHuuanoB U mMexay
KOHIIaMU npoBoJia pasHa 0,6 B. Brluuciuth MHAYKLINIO B MarHUTHOIO HOJIS.
4 BapuaHT
1. Tonkast HUTH anuHOM |1=20 cM paBHOMEpHO 3apsbKEHa C JMHEHHOH TuIoTHOCThIO T=10
HKn/m. Ha paccrosinuu, a=10 ¢cM OT HUTH, IPOTUB €€ CEPEeIUHBI, HAXOAUTCS TOUYCUYHBIN 3aps
Q=1 K. Berancnuts cumy F, nelcTBYIONIYIO HA ATOT 3apsii CO CTOPOHBI 3apsKEHHON HUTH.
2. JIBe Tpynmbel U3 TpeX IOCJIEAOBATEIBHO COEIMHEHHBIX 3JEMEHTOB COCIUHEHBI
napaienbHo. DJIC € kaxnoro snemeHTa paBHa 1,2 B, BHyTpenHee conpotusieHue r=0,2 Om.
[Tomyyennas 6arapes 3aMKHyTa Ha BHemiHee conpoTtuBiienne R=1,5 Om. Haiitu cuny Toka | BO
BHEIIHEH LIEIH.
3. DNEKTPOH ABUKETCS B OJIHOPOJHOM MAarHUTHOM IMojie ¢ uHaykuuen B = 9 mTn mo
BUHTOBOH JIMHUH, paguyc R kotopoit paseH 1 c¢m u mar h = 7,8 cm. Onpenenuts nepuon T
oOpallieHus AJIEKTPOHA U €ro CKOPOCTb V.
4.
Tunosbie BONPOCHI A5l IK3aAMEHA
«OCHOBBI KHHEMATUKI
1. OcHOBHBIC MOHITHS MEXaHUKHU: CUCTEMa OTCUETa, MaTepHUalbHas TOUKa (4acTuia),
CUCTEMa YacTHll, aOCOIIOTHO TBEPI0E TEJI0, CIUIONIHAS CPEa.
Kunemartuka Touku. BeKTopHBIi cIOc00 ONHMCaHUs JBUKCHHS TOUKH.
KoopaunatHsiii crioco0 onvcaHus ABUKEHUS TOUKH.
«EcTecTBeHHBIN» cIOCOO ONMHUCaHUS ABMKEHUS TOUKH.
Kunemaruka tBepaoro tena. IloctynarensHoe JBHKEHUE.
Kunematuka tBeporo tena. Bpamienue BOKpyr HEMOABUKHOM OCH.
CBs13b MEXY JIMHEHHBIMH U YTJIOBBIMU BETTUUMHAMMU.
8. IIpeoOpa3oBaHHe CKOPOCTH YCKOPEHHS MPU MEPEX0JIe K APYToi CUCTEME OTCUETA.
«OCHOBHOE ypaBHEHUE JUHAMUKI
NuepumnansHble cuctemsl orcuera. [lepBriii 3akoH HeroTOHA.
[Tpuntun otHOcutensHOCTH ['amunes. [Ipeobpazoanus [Manumnes.
OcHOBHBIE 3aKOHBI HBIOTOHOBCKOM TuHaMUKu. Macca. Cuina.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HeroToHa.
Cunpl. Cuna rpaBUTallMOHHOTO NMPUTSHKEHUS.
KynonoBckas cuna.
OnHOopoaHas CHJIA TSHKECTH.
VYipyras cuna.
. Cuna TpeHus CKOJIbXEHUS.
. OCHOBHOE ypaBHEHHE IUHAMUKHU.
. OCHOBHOE ypaBHEHHE TUHAMHUKUA B HEMHEPIIUATHLHON CHCTEME.
13. Cunbl uaepuun. OcoOEHHOCTH CUIJT MHEPIIUH.
«3aKOH COXpaHEHUS UMITYJIbCa)
1. WNmmynbc 4acTUIIBL.
2. Vmmynbc cUCTEMBI.
3. 3aKoH COXpaHEHUs UMIYIbCA.
4. llentp macc.

Nogakown
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5. VYpaBHEeHHE IBUKEHUS LIEHTpa Macc.
6. JIBmkeHue Tena nepeMeHHON MacChl

«3aKOH COXpaHEHUS SHEPTUN»

Pabora.

PaGota ynpyroi cuibl.

PaboTa rpaBuTaninOHHOM (MJIM KYJIOHOBCKOM) CHJIBI.
Pabota 01HOPOAHOM CHUIIBI TSKECTH.

MoIHOCTS.

KoHcepBaTUBHBIE CUIIBI.

[Toste eHTpaNbHBIX CHIL.

[ToreHunanbHas 3HEPTUs YaCTULIBI B MOJIE.
[ToreHnnanpHas SHEPTUS U CHIIA TOJIA.

. HartpstxennocTs nosts. Ilotennuan mnoss.

. Kunernueckast sneprusi.

. ITonmHas MmexaHnyeckasi JHEPIHsl YaCTHILIbL.

. CoOcTBeHHas: NOTEHIMATIbHASL YHEPTUS CUCTEMBI.

. «BHemHsAg» noTeHuanbHas SHEPTUsl CUCTEMBI.

. JluccUNIaTUBHBIE CUJIBL.

. Kunernueckast sHeprus CUCTEMBI.

. CoOcTBeHHas MEXaHUUECKasi S3HEPTUsl CUCTEMBI.

. 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPIHU CUCTEMBI.

. ITonmnas Mmexannyeckas 3Heprus cucremsl B noisie. Cea3p Mexay sHeprusimu B K- u 11-
CHUCTEMax OTCYETA.

. CTONKHOBEHUS ABYX 4acTULl. AGCOIIOTHO HEYIIPYroe CTOJIKHOBEHHE. AOCOIOTHO
ynpyroe crosikHoBeHue. JIoboBoe cronkHoBeHue. HenoboBoe cronkHoBenue. Heynpyroe
CTOJIKHOBEHHUE.

«MexaHHuKa HEC)KUMAEMON KUIKOCTH»

1. Jlunuu u TpyOKH TOKA.

2. YpaBHEeHHE HEpa3pbIBHOCTU CTPYH.

3. VYpaBHenue beprymim.

4. ®opmyna Toppuuesmiu.

5. BsskocTs.

6. TeueHHe KHUJIKOCTU B TPyOE KPYIJIOro CEUYSHHUS.

«OcHOBBI 3aKOH COXPAaHEHHS] MOMEHTA UMITYJIbCA»

MoMeHT umnysbca 4aCTHIIBL.

MOMEHT CUIIBL.

YpaBHEHNE MOMEHTOB.

MoMeHT UMITyJIbca 1 MOMEHT CHJIbI OTHOCUTEIBHO OCH.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

CyMMapHbBIi MOMEHT BHEIIHUX CHIL.

CoOcTBEeHHBIII MOMEHT UMITYJIbCA.

CBs3b M1y MOMeHTamMu uMitysbca B K- u [{-cucremax.
VYpaBHenue MmomeHTOB B K-crcreme.

. lnHamuka TBEpIOTO TENa.

. PaBHOIEiCTBYIOIAsA CHJIA.

. YcIi0BUSL paBHOBECHUSI TBEPJIOTO Tea.

. Bpamienue BOKpyr HEIIOABUKHOMN OCH.

. Teopema IlITeitnepa.

. YpaBHEHNE AUHAMUKH BPaLIEHHs TBEPAOIO TEIA.

. Kunernueckas sHeprus Bpalaromerocss TBEpI0ro Tena.

. PaboTa BHEIIHUX CHJI IPU BPALIEHUH TBEPOTO Tea BOKPYT HEMOBI)KHOM OCH.

. IInockoe nBUkeHUE TBEPOTO TEa.

. Kunernueckas sHeprus npu miocKoM JBUKECHHH.

CoNo~WNE
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20. CBoboanbie ocu. I'maBHbIe ocH Tena. ['MPOCKOIIBI.

DHeprusi BEIHYKJIEHHBIX KOJIeOaHUH.

«Kunemarunka crienuanbHON TEOPUHM OTHOCUTENBHOCTH, PEIATUBUCTCKAS TUHAMUKAY
Kunemaruka ciennanbHOM TEOPUH OTHOCUTEIBHOCTH.
OcCHOBHBIE TIPEACTABICHUS JOPEIATUBUCTCKON (DUBUKH.
TpynHOCTH 1OPENIATUBUCTCKON (DU3UKU.

OneiT MalikenbcoHa.

[ToctynaTtel DWHIITEIHA.

Cunxponusanus 4acoB. COOTHOILIEHUS MEXTy COOBITHSIMHU.
3amMensieHre BPEMEHU M COKPALLEHUE JITTHBI.

PaBeHcTBO nonepeuHbIX pa3MepoB Tell. JIOpeHIIEBO COKpallleHHE.
[IpeobpazoBanus JlopeHria.

. CnencrBus u3 npeodpazoBanuii JlopeHma.

. IlonsTHe onHOBpeMeHHOCTH. JnurenbHOCTh nporeccos. MHTepBail.

. IIpeobpazoBaHue CKOPOCTH.

. PessITUBUCTCKHI UMITYJIBC.

. OCHOBHOE ypaBHEHHUE PEISITUBUCTCKON JUHAMUKH.

. Kunernueckast sHeprus pensiTUBUCTCKOM YaCTUIIBL.

. 3aKOH B3aMMOCBS3M MacChl U SHEPrUu.

. CBsA3b MeX]ly SHEpruei 1 UMITyJIbCOM YaCTHLIBI.

18. IIpeoOpa3oBaHus UMITYJIBCA U DHEPTUH.

«DNEKTPOCTATUUECKOE I10JIE B BAKYYME»

1. Dnexrpuueckuii 3aps.

DIEKTPUYECKOE TOJIE.

ITone ToueuHnoro 3apsna.

['eomeTpHuueckoe ONUCaHHue IEKTPUYECKOTO OIS,

[Torok BekToOpa E.

Teopema I"aycca.

Teopema ['aycca B nuddepenmansHoit popme.

Teopema o nupkysanuu Bexropa E.

[Torennuann.

10 [ToTeH1man mosst TOUeYHOTO 3apsija.

11. IToTreHnMan Mok CUCTEMBI 3apsIJIOB.

12. CBs3b MEX/1y IOTEHIIUAIOM U BEKTOPOM E.

13. DkBUNOTEHIIMAIEHBIE TOBEPXHOCTH. DIEKTPUUECKUN AUTIOIb.

«IIpOBOAHMK B AJIEKTPOCTATUYECKOM I10JIE»

BnusiHue BemecTsa Ha 1osie.

ITone BHYTpH IPOBOJHUKA.

[Tosie y moBEpXHOCTH IPOBOIHUKA.

Cunbl, AeCTBYIOLINE HA TIOBEPXHOCTH TPOBOJHHKA.

DIEKTPOEMKOCTh YEAUHEHHOTIO IIPOBOAHUKA.

Konpaencaropsl.

EMKOCTB MII0OCKOT0 KOHEHCATOPA.

EmkocTth cpepuueckoro KoHaeHcaTopa.

EMKOCTbh IMIIMHAPUYECKOTO KOHAEHCATOPA.

10 DIEKTpUIECKUN 3apsi.

«DNEKTPUUECKOE TI0JIE B IUIJIEKTPUKE

1. JdudnekTpuku.

[onspusanus.

OObeMHbIE U TOBEPXHOCTHBIE CBSI3aHHBIE 3aPSIbL.

ITosie B AMDIEKTPHUKE.

[TomstpuzoBanHOCTS P.

Casi3b Mmexny P u E.
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7. Teopema I'aycca mist monst Bekropa P.

8. I'pannunbIe ycnoBus A BeKTOpa P.

9. Teopema 'aycca st mosist Bekropa D.

10. Ces3b Mexay BekTopamu D u E.

11. I'pannynsle ycaoBus 11t BekTopoB E u D.

12.

DJIEKTpUYECKUM 3apsi.

«I1OCTOSHHBIN 3JIEKTPUUYECKUI TOK

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DJIEKTPUUYECKUH TOK.

IInoTHOCTH TOKA.

YpaBHEHHE HEPEPHIBHOCTH.

3akon OMa aJ11 OTHOPOJAHOIO IIPOBO/IHUKA.
3akon Oma B quddepennmnanbaoi hopme.
CTOpOHHHE CHIIBI.

0O000mmeHHsIi 3aKk0H OMa.

3akoH OMa 1J11 HEOTHOPOJIHOI'O yYacTKa LIETH.
Pa3BeTBiIeHHBIE LIETIH.

[TpaBuna Kupxrodda.

3akoH Jlxoynsa-Jlenua.

3akoH JIxoyns-JleHua B nokanbHOU popme.
[TepexoiHbIE MPOLIECCHI B LIEMIH C KOH/IEHCATOPOM.

«MarauTHoO€ 1oJie B BAKYYME»

©CcoNoOA~WNE

10.
11.
12.

Cuna Jlopenua.

MarnuTHOE 1oJjie ABUKYIIErocs 3apsiia.
[IpuHuun cyneprno3uiuu.

3akon buo-Casapa.

Teopema I'aycca ans nons B.

Teopema o UpKyIsIUKA BekTopa B.
Huseprentus nosis B.

Potop mons B.

3akoH Amrepa.

Cuta, neiicTByroniasi Ha KOHTYp C TOKOM.
MoMeHT cuit, IEHCTBYIOIMNX Ha KOHTYP C TOKOM.
Pabora npu nepemenieHn KOHTypa ¢ TOKOM.

«MarsuTHoe T10JI€ B BEILIECTBE

1. Tlone B MarHeTHKe.

2. MexaHu3M HaMarHUYMBAHMUS.

3. HamarnuueHHOCTb.

4. Toxu HaMarHWYMBAHUSI.

5. Hupkynsuus Bekropa J.

6. Lupkymsanus BexTopa J B muddepeHaabHoi popme.

7. Teopema o mupkynsauuu Bektopa H. Teopema o nupkymsiuu Bekropa H B
nuddepernuanbHon hopme.

8. Cms3p mexay Ju H.

9. Css3p Mexay B u H.

10. I'pannynsle ycnoBus s B u H.

11. [Ipenomnenue nuuuii B.

12. Tlone B 0THOPOTHOM MarHeTHKe.

13. ®eppomarHeTusM.

14. OcHoBHas KpuBasi HAMarHUYMBaHMUA.

15. MarHuTHbIN THCTEPE3UC.

16. Teopus dpeppoMarueTusma.

((3J'IeKTpOMaFHI/ITHa$I UHAOYKIOUS»

1.

IIpaBuno Jlenna.



SohhwWNDEROOORWDN

3aKOH 3JIEKTPOMArHUTHON MHAYKIIMH.
[Ipupona 351eKTpOMarHuTHOM HHAYKIIWH.
SIBiieHME CAMOMHIYKIIU Y.
NHIYyKTUBHOCTb.

ITepexonnbie npouecchl B RL-nienu.
MarnuTHasi 3HEprus ToKa.

DHeprus MarHUTHOT'O TOJIS.

MarnuTHas sHeprus IByX KOHTYPOB C TOKOM.
CoOcTBeHHAas U B3aUMHasl YHEPTUU.
[ToneBas TpakTOBKA SHEPIHH.

OHeprus 1 CUJIbl B MArHUTHOM I10JIE.

«YpaBHeHus MakcBesia»

1.

2
3.
4.
5

Tok cmenieHus.

VYpaBHenus MakcBesia B MHTETpajabHON opMme.
YpaHenus Makcpeinna B nuddepeHimanbaoi popme.
['pannuHbIE YCIOBUS.

MarepuanbHble ypaBHEHHS.

JTan: npoBeJeHNe TEKYIero KOHTPOJIsl YCIIeBaeMOCTH 0 JMCUMILINHE (2 ceMecTp)

PA3JIEJ «KOJIEBAHUSA U BOJIHbBD»

TunoBble BAPHAHTHI 3aJJaHUI 1151 KOHTPOJIbHOH PadoThI:

1.

1 BapuanT
['apMoHMueckue KojebaHUs  MaTepUaJbHOW  TOYKM  ONMUCBHIBAIOTCA  YpaBHEHHEM
X = ﬂ,ﬂlcas(-lfrrt + E) .

8/ m. Onpepenure: 1) aMmumMTyny KosieOaHuM; 2) HUKIMYECKYIO

4acToTy; 3) nepuoj kKoinebanuii; 4) yacToTy KonebaHuii; 5) HayanbHy0 Qa3y KoaeOaHuu.
PagronpreMHIK MOXXHO HAaCTpaWBaTh HAa TPUEM PAJUOBOIH Pa3IMYHON JUTMHBL: OT A1 = 25
M 110 A2 = 200 m. B xaKkyro CTOPOHY U BO CKOJIBKO Pa3 HY’KHO U3MEHUTh PAaCCTOSIHUE MEXKIY
IUTACTUHAMHU TUIOCKOTO KOHJIEHCATOpa, BKIIIOUEHHOTO B KOJEOATEIbHBIM KOHTYp MpH-
€MHMKa, IPU Iiepexo/ie K npuemMy 0oJiee JIIMHHBIX BOJIH.
[lenb COCTOMT W3 KAaTyIIKA WHAYKTUBHOCTBIO L = 1 ['m m conmportuBnennem R = 10 Om.
HcTouHMK TOKa MOMKHO OTKJIIOYaTh, HE paspbiBas Lenu. Omnpenenuts Bpems t, 1o
HCTEUYEHUHU KOTOpOro cuia Toka yMeHbmutes 10 0,001 nmepBoHayaibHOTO 3HAYEHHUS.

2 BapuaHT
MarepuanpHas TOuka Maccoi M = 5 2 coBepuiaeT TapMOHHUYECKHE KojeOaHus ¢
ammutyaoit 4 = 10 cm u yvacrotoit v = 1 Iy. B HayanbHbIi MOMEHT BpemeHu top = 0
cMmeleHue Xo = A. Onpenenure KMHETUYECKYIO U MOTEHIMAIbHYIO YHEPIrMM B MOMEHT
Bpemenu t = 2,2 c.
KoHTyp pamuornprueMHHKa HACTPOCH Ha PaJMOCTAHIMIO, yacToTa KoTopoi f1=9MIy. Kak
HY)KHO H3MEHHUTh €MKOCTh I[I€PEMEHHOI0 KOHJIeHcaTopa Koje0aTelbHOro KOHTYpa
NpUEeMHHKA, YTOObI OH ObLI HAacTpoeH Ha BoJHY A=50 m? CKOpOCTh pacripoCTpaHEHHS
3JIEKTPOMAarHUTHBIX BomH co=3-10° m/cex.
HcTouHMK TOKa 3aMKHYJIM Ha KaTylKy ¢ conporusieHneM R = 10 Om u MHIyKTUBHOCTBIO
L = 1 /'n. Yepe3 CKONBKO BPEMEHHU CHJIa TOKa 3aMblkaHMs gocTurHer 0,9 mpenensHOro
3HAYEHHUS?

3 BapuaHT
VYckopeHne MaTepuaabHOM TOYKH, COBEpIIAIOUIel rapMOHHUYECKHE KosieOaHus, 3aJaeTcs

YpaBHEHHEM a(t) = —4smcos3nt ,/c?. Onpenenure 3aBUCUMOCTb CMELIEHMSI 3TOM TOUKH
ot BpemeHH X(t).



2. OmpenenuTh eMKOCTh KOHJEHCATOPa KOJIEOATENLHOTO KOHTYpa, €CIIM M3BECTHO, YTO TpHU
uHIYKTUBHOCTH L=50 mkx[H KOHTYp HAacTpOE€H B pPE30HAHC HA DJIEKTPOMAarHUTHBIC
koJieOanus ¢ mHoM BoiHbl A=300 M.

3. MHcTouyHuk TOKa 3aMKHYJIHM Ha KaTymky conpotuBieHreM R = 10 Om v uHAYKTHBHOCTHIO L
= 0,2 I'n. Yepe3 kakoe BpeMs cuiia TOKa B 1enu AOoCcTUTHET 50 % OT MakCHMajabHOTO
3HAYCHUS.

4 BapuaHT
1. MarepuansHas Touka Maccoit m = 10 2 mBuxkeTca noj jeiictBueM cuipl I = 2c05wi

(MH), toe @=2T ¢ Onpegennre MAaKCHMANbHYI0 KHHETHYECKYI) SHEPIHIO
MaTEepUAIbHON TOYKHU.

2.  PapmonpueMHHMK MOKHO HACTpauBaTh HAa MPUEM PAJHOBOIH PA3IUYHOMN JUIMHBL: OT A1=25
M 10 A=200 m. B xakyro CTOPOHY M BO CKOJIbKO pa3 HYXHO HW3MEHHUTHh PACCTOSHHE
MEX/1y IUIaCTUHAMH IUIOCKOTO KOHIEHCATOpa, BKIIOYEHHOTO B KOJICOATEIbHBIH KOHTYP
NpUEeMHHKA, IIPHU Nepexoie K mpuemMy 0oiee JITMHHBIX BOJH.

3. B anexrpuueckoit nenu, coxepxamieid pesucrop conporusieHneM R=20 Om u karymky
uHAYKTUBHOCTBIO L=0,06 /'H, Teuer Tok 1=20 A. OnpenenuTs CHUIIy TOKa B IIENIH 4Yepe3
0,2 mc mocne ee pa3MbIKaHUS.

PA3JIEJ «OIITUKA»

TunoBbie BApUAHTHI 3aaHUI 1J151 KOHTPOJbHON padoThI:

1 BapuanT
1. JIBa B3auMHO MEPHEHAUKYJSIPHBIX Jy4ya MaJalOT Ha IOBEPXHOCTh BOJbL. Ilokazarens
npenomiieHus: Boasl 1,33. Yron magenust omuoro u3 syded 30°. Kakum Oynmer yron mexnay
Jydyamu B Bojie?
2. Onpenenute, BO CKOJBKO Pa3 M3MEHUTCS IIMpPUHA MHTEP()EPEHIIMOHHBIX TOJIOC HAa YKpPaHEe B
ombiTe ¢ 3epkanamu Openens, ecnu ¢puonetossiit cBeToOPmIbTP (A=0,4 MKM) 3aMEHUTH KPACHBIM
(A=0,7 Mxm).
3. Omnpegenute yuciao IITPUXOB Ha | mm audpaknuoHHOW pemeTkw, eciau yray ¢=30°
COOTBETCTBYET MAaKCUMYM 4YETBEPTOrO MOpSAKa JJII MOHOXPOMAaTHYECKOIO CBETa C JUIMHOMN
BOJHEI A=0,5 mxm.

2 BapuaHT
1. Jlyy mamaer Ha rpaHuiy paszfena AByx cpea noja yrioM 30°. Ilokaszarens mnpenomieHus
nepBoi cpensl 2,4. Onpenenure nokasaTeib NPEJIOMIIEHNS BTOPOH CPEAbI, €CIIM MPEIOMIICHHBIN
Y OTPa)KEHHBIH JTy4u NepreHIUKYISIPHBI APYT APYTY.
2. YcraHoBKa i HaOmoeHus Kosell HploToHa ocBeraeTrcss MOHOXpPOMAaTHYECKUM CBETOM C
JUIMHON BoOJHBI A=0,6 Mmkm, TajalmUM HopMaibHO. IIpocTpaHCTBO MeXAy JHMH30M U
CTEKJISHHOW IUIACTUHKOW 3allOJIHEHO HUJKOCThIO, HAOJIIOJIEHHE BEJETCSA B NMPOXO/AIIEM CBETE.
Paguyc xpuBu3Hbl nuH3bl R=4 m. Omnpenenute moka3aTellb MNPEIOMIICHMS KHIKOCTH, €CIU
paanyc BTOPOTO CBETIOro Kojblia r=1,8 wm.
3. Ha mens mmupuaoi#t ¢=0,1 vy mamaeT HopMaIbHO MOHOXPOMATHYECKHIA CBET C JUTMHON BOJTHBI
A=0,6 mxm. DKpaH, Ha KOTOpPOM HaOmojaercs Au(pakIUOHHAs KapTHHA, PaCIOI0KEH
napajuieNibHO 1ieau Ha pacctosHuu =1 m. Omnpenenute paccTosHHEe D Mexay TepBBIMH
TU(GPAKIIMOHHBIMU  MHUHUMYMaMH, PAacCHOJIOKEHHBIMH 10 00€ CTOPOHBI IEHTPaIbHOTO
dbpayHrodpepoBa MaKCUMyMa.

3 BapuaHT
1. Teno B ¢opMe KOHyCa C yriIoM MEXKIY €ro OChl0 W oOpasyromieil paBHbIM 60°, mOrpy3mwin
LEJIMKOM B MPO3PAYHYIO JKUAKOCTh BepUIMHON BHM3. [Ipr 3TOM GOKOBYIO MOBEPXHOCTH HENb3S
BUJIETh HU U3 OJIHOM TOYKHM MPOCTPAHCTBA HaJ MOBEPXHOCTHIO JKUIKOCTH. KakoB mokasareib
IIPETOMJIEHUS KUJIKOCTH?



2. YcraHoBka s HabmoaeHUs kojer] HbploToHa OCBemaeTcs MOHOXPOMATHUYECKHUM CBETOM,
najgaonmM HopMmainbHO. [lpu 3amoiHEHWHM NTPOCTPAHCTBA MEXKIAY JMH30M M CTEKJISHHOU
IJIACTUHKOM MPO3PauyHOM KHUIAKOCTBIO pAAUyChl TEMHBIX KOJIEIl B OTPAXEHHOM CBETE
yMeHbIIIIUCH B 1,21 paza. Onpenenure nmokazaresib TPEJTOMIICHUS KUJIKOCTH.
3. Ha nudpakunonnyro pemetky mmHoi 1=15 mm, cogepxkarryro N=3000 mrpuxoB, magaer
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET C JIMHON BOJHBI A=550 nm. Omnpenenure 4YucCiIo
MaKCHUMYMOB, HaOJII0/1aeMBbIX B CIIEKTPE AU(PPAKIIMOHHON PEIIETKH.

4 BapuaHT
1. KakoBa fmomxHa ObITh MUHUMAaJIbHAS JJIMHA CTOPOHBI KBAJIPATHOTO IJIOTA, YTOOBI C HETO HE
OBbLT BUJICH KaMEHb, HAXOAIIUICS 10 cepeanHoi miota? ['myouna Bogoema 1,5 m, mokasarenb
npesomiieHus Boasl 1,3.
2. Jlns u3MepeHus MoKaszaTels MpeloMJICHHs aMMuaka B OJHO M3 IUied HHTepdepomerpa
MaiikenbCcoHa TIOMEIIEHA 3aKphITasi ¢ O0CMX CTOPOH OTKAa4YeHHas 10 BBICOKOTO BaKyyma
CTeKJIsIHHAs TpyOka anmuuoit 15 cm. Ilpu 3anonHeHun TpyOKM amMmMHakoM HMHTephepeHIIMOHHAs
KapTUHA JUIS JUTMHBL BOJHBI A=589 nm cmectmnack Ha 192 monocel. OmnpenenuTe moka3aTelb
MPETOMIICHUS] aMMHAaKa.
3. Ha mens mmpunoit ¢=0,1 mm magaeT HopMaIbHO MOHOXPOMATHYECKHA CBET C JUTHHON BOJIHBI
A=0,5 mxm. JudpakunonHas kapTuHa HaOIIOIAETCS HAa SKpaHe, paclo0KEHHOM MapaielbHO
menn. Onpenenure paccrosHue | OT menu A0 3KpaHa, €CIM IIMPHHA IEHTPAIbLHOTO
nudpakironHoro Mmakcumyma b=1 cu.

Tunossle BOIIPOCHI IJIsI 9K3aMCHa

1. Kunemarnka rapMOHMYECKUX KOJIEOaAHUI.

2. JluHaMuKa TapMOHHUYECKUX KOJIeOaHUH.

3. MareMaTnyeckuii MasiTHUK.

4. dusnueckuii MasTHUK.

S. DHeprusi rapMOHUYECKOI'0 OCLIHILIATOPA.

6. CrnosxeHue koyiebaHU OTHOTO HalpaBIEHUS.

7. CrnoxeHne B3auMHO MepIeHIUKYIIIPHBIX KOJIeOaHuH.
8. 3aryxarormue KojeOaHusl.

9. VYpaBHeHHE 3aTyXaroIuX KoJIeOaHUH.

10.  XapakTepuCTHKH 3aTyXaHHUS.

11.  BeIHYX/eHHbIE KOIE€OaHUS.

12. VYpaBHeHHE BBIHYKICHHBIX KOJICOAHUH.

13.  Pesonasc.

14. DHeprus BbIHYXIECHHbBIX KOJeOaHUH.

15.  BomHOBBIE IpOIECCH] B YIPYTUX Cpeaax.

16.  IlpomosbHBIE M MOTIEPEYHBIC BOJTHBI.

17.  CunycounanbHble (rapMOHUYECKHE) BOJIHBI.

18.  VYpamHeHue Oeryiieii BOJTHBI.

19. JImuHa BOJIHBI U BOJTHOBOE YHCIIO.

20.  BomHOBOE ypaBHEHUE.

21.  da3oBas CKOPOCTh U JUCIIEPCUS BOJIH.

22.  DHeprus BOJHEI.

23.  DJEeKTpOMarHUTHBIEC KOJICOAHUS U BOJIHBI.

24, VYpaBHEHHUsI 2EKTPOMArHUTHON BOJIHBI.

25.  CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH.

26.  DHepreTHyecKHe XapaKTEPUCTUKH AIIEKTPOMArHUTHOHN BOJHEI.
27.  lllkana >neKTpOMarHUTHBIX BOJH.\

«CBeToBas BOJIHA»

1. OO011ee BOTHOBOE YpaBHEHHE.

2. BonHoBO€ ypaBHEHHE 311€KTPOMArHUTHON BOJIHBI.

3. IInockas QJICKTpOMArHruTHas BOJIHA.



4 CBs13b MrHOBEeHHBIX 3HaueHu# E u H.

5 DHeprusi 3JIEKTPOMArHUTHOW BOJIHBI.

6. NMI1ybC 3JIEKTPOMAarHUTHOM BOJIHBI.

7 Dddext [Jomnepa 11t SEKTPOMArHUTHBIX BOJIH.
8 [IIkana 371eKTPOMAarHUTHBIX BOJIH.

9 KpuBas Bugumoctu.

10. [Tokazarens mpenoMIICHHS.
11. MHTEHCUBHOCTH BOJIHBI.
12. Busl cBETOBBIX BOJIH.

«MHTepdepeHnys cBeTa»

OCHOBHOI IPUHIUT UHTEPPEPEHIIHOHHBIX CXEM.
VYcnoBue MakcuMyMa U MUHUMYMa IIpU HHTEP(HEpEHIUH.
upuna naTEp)EPESHINOHHON MOTOCHL.

KorepeHTHOCTS.

JInHa KOrepeHTHOCTH.
Bpems korepeHTHOCTH.
[IInprHa KOrepEeHTHOCTH.
WHuTepdepeHIMOHHbIE CXEMBI.

BoOoo~Nor~wWNE

0.  IlpocerieHue ONTHUKH.

11.  Harepdepomerp MaiikenbcoHa.

«Iudpaxus ceeray

Judpaxuus cera.

[Tpunumn Iroirenca-Openens.

Hudpaxius Openenst Ha KPyTriIoM OTBEPCTHH.
3oHbl Openernsi.

Hudpakius Opaynrodepa.

Hudpaxus Opayrrodepa Ha KpyriioM OTBEPCTHH.
Judpakius OT MHOKECTBA OTBEPCTUH.
Hudpakuus @paynrodepa Ha mienu.

VYcnoBre MUHUMYMOB.

Pacnipenenenne MHTEHCUBHOCTH.
JudpakuonHas peeTka.

JudppakioHHas pacxoIuMOCTb MyUKa.
JudpakimonHas pemeTka Kak CleKTpaabHbIi Mpuoop.
14.  Tudpaxuus Ha IpOCTPAHCTBEHHOMN PELIETKE.
«Ilongpuzanus ceera»

ITonsipuszanus ceera.

Bunel nonspuzanun.

EcrecTBeHHBIN CBET.

[Tonsipusaropsl.

Crenens NOISApU3ALINH.

3akoH Mamtoca.

[onapuzanus npu OTpaxeHUH U MPETOMIICHUH.
JIBOMHOE JIy4elpeIOMIICHHE.

Cynepro3unus NoJsspU30BaHHBIX BOJIH.

0.  JIBympenomisitomiast IIacTUHKA.

11.  AHanu3 noJsipu30BaHHOIO CBETA.

12. HurepdepeHuns Noiasipu30BaHHBIX BOJH.

13. HckyccTBeHHOE ABOMHOE JTy4enpesIOMIICHHUS.
14. Bparmenue HanpaBiaeHus TMHEHHON NOIAPU3ALIUH.
«B3anMogercTBHEe CBETA C BEIECTBOM

1. Hucnepcus csera.

CoNoOrwWNE

e e
wh o

BOooo~NoOR~WNE

WuTepdepennys cBera Npu OTPAKEHUHU OT IJIOCKUX IIIACTUHOK.



CoNoOR~WN
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Kiaccuueckas Teopust fucnepcum.
BonHoBoi1 naker.

I'pynmnoBast CKOpOCTb.
[Tornomenue caera.

3akon byrepa.

Koaddumnuent normomieHus.
Paccesinue cBera.

3akoH Panes.

[Tonspusanus pacCcessHHOTO CBETA.
MonekynsspHO€E paccesHue.
N3nyyenune BaBuioBa-YepeHkosa.

JTamn: npoBeleHNe TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH 10 AucuuImHe (3 cemectp)

PA3JIEJI «®PU3UKA ATOMHOI'O SAAPA U JIEMEHTAPHBIX YACTHUL»

TunoBbie BApUAHTHI 3a1aHUI /151 KOHTPOJIbHON padoThI:

1.

1 BapuanT
MorHoCTh M3MydeHHs] a0comroTHO depHoro Tenma N = 34 kBt. Haiitm temmeparypy

3TOTO TeJIa, €CIM U3BECTHO, YTO €ro MoBepxHocth S= 0,6 Mm z,

JlinHa BOJIHBI CBETa, COOTBETCTBYIOIIAs KpacHOW rpanuie Qorodddekra, st
HEKOTOporo meramia Ag= 275 uM. Haiitu paboTy BbIxona A 3JIEKTpoOHaA M3 MeTalla,
MaKCUMaJIbHYIO0 CKOPOCTh Umax AJIEKTPOHOB, BHIPHIBAEMBIX U3 METAJIJIa CBETOM C JJIMHOU
BOJIHBI A= 180 HM, 1 MAKCUMAJIbHYIO KHHETHYECKYIO IHEPTUIO W nax SJIEKTPOHOB.

OnpeneuTh YHEPTUIO CBA3HU SIpa aToMa relus 5 He . Macca HeliTpansHOTo aToMa refus
27
paBHa 6,6467-10 " kr.

Onpenenuth, Kakas 4acTb HA4yaJIbHOTO KOJIMYECTBA SAEp PAJAMOAKTUBHOIO H30TOMNA
pacrazieTcs 3a BpeMs t, paBHOE JIByM IiepuojaM nomypacnazaa Ti.

Kaxoit uzoron ob6pazyercs u3 SS’ZTh MOCJI€ YETHIPEX O - PacnajoB U ABYX [ - pacmaaoB?

2 BapuaHT
Haiitu Temneparypy T meuw, ecam HM3BECTHO, YTO M3JIyYEHHUE W3 OTBEPCTUS B HEH

momansio S = 6,1 m°> umeer mommocts N = 34,6 Br. M3nydenne cantath GIH3KHAM K
U3IY4EHUI0 a0COIIOTHO YEPHOI' O Tea.

Haiitu yacToTy Vv CBeTa, BBIPHIBAIOILEIO U3 METaula 3JEKTPOHBI, KOTOPbIE MOJTHOCTHIO
3a/lep’KUBalOTCsl pasHocThio moreHiumanoB U=3 B. ®oro3ddext HaumHaercs Npu

qactoTe cBera Vo = 6-10™ 'y, Haiiti paGoTy BBIXOJA A SEKTPOHA M3 METAILIA.

OnpeaenuTh Maccy H30TOIa %SN, €CITH M3MEHEHHME MAacChl MpH 00pa3oBaHHM sIpa
175 N cocrasaser 0,2508-10 2" kr.

Ilepuon momypacmaga paguoaKkTUBHOTO H30TOINA AKTUHHS 555 Ac cocrtapnsier 10 cyr.
Omnpenenuth BpeMs, 3a KOTOpoe pacnaneTcs 1/3 HadyalbHOTO KOJIMYECTBA SIS aKTUHUS.
Kaxoit uzotom o6pasyercs u3 SSSU MocJIe TpeX O - pacnazoB U IBYX 3 - pacmaaoB?

3 BapuaHT
Kaxyro momaocTh m3mydenust N umeet Comnnie? Mznydenne CoiHIla c4uTaTh OJIM3KUM K
U3JTy4eHHUI0 abCoM0THO YepHOro tena. Temmeparypa nosepxHocta Connua T= 5800 K.
Haiitu 3anepuBaroiiyo pa3HOCTh MOoTeHIMaaoB U 11 3JIEKTPOHOB, BBIPHIBAEMBIX MPHU
OCBEILIEHUU KaJHs CBETOM C JUTMHON BOJIHBI A=330 HM.



3. Ilpu oTpeIBe HEHTpOHa OT sjpa redus ,He obpasyercs sapo 3 He. Onpenenuts
SHEPTUI0 CBSI3U, KOTOPYIO HEOOXOJUMO HJIsi ATOro 3aTpaTuTh. Macchl HEWTpallbHBIX
atomoB 3He u 3He coorBercTBenHO paBHbl 6,6467-10 2" kr u 5,0084-10 % kr.

4. OmpenenuTh MEPUOJ TOJIypacraga PaJdoaKTUBHOTO HM30TOMA, €Ciu 5/8 HadaibHOTO
KOJIMYECTBA SIZIp STOT0 U30TOMAa pachanoch 3a Bpems t=849 c.

. 239
5. Kakoii nzoron obpasyercs U3 g, U mocie AByX [3 - pacnajsoB U 0JHOTo o - pacnaja?

4 BapuaHT

1. Kakyioo 5HEpreTMyecKkyro CBETUMOCTh R, uMeeT a0COJIIOTHO YEpHOE TeJlo, €CIH
MaKCHMYyM CHEKTPaJbHOM MIOTHOCTH €r0 YHEPreTHUYEeCKONH CBETUMOCTH MPUXOIUTCS Ha
JUTMHY BOJHBI A=484 HM?

2. @otoHbI ¢ sHepruei £€=4,9 3B BBIPBIBAIOT JEKTPOHBI U3 METaJlJIa C pabOTON BhIXO/a A
=4,5 5B. HaliTu MakcUMaiabHbId UMIYJIbC Pmax, IE€PEAABAEMBIN MOBEPXHOCTH METaJlIa
P BBUIETE KAXKJIOTO AJIEKTPOHA.

3. Omueprus cBsa3u Eg; a1pa, cocTosero u3 Tpex NpOTOHOB U YEThIpEeX HEUTPOHOB, paBHA

39,3 M»B. Onpeaenuts Maccy m HEUTPAILHOTO aTOMa, 00JIAA0IIETO STUM SIAPOM.

1

4. TlocrostHHas paJMOAKTUBHOTO pacmaja H30ToIa EféonpaBHa 10 °c™! . Onpenennuts

BpEMs, B TCUYCHHUC KOTOPOIO pacrnagacTcsa 2/5 Ha4YaJapHOrO KOJIMYECTBA AACp 9TOro
PAAOAKTUBHOI'O U30TOIIA.

5. Kakoit uzoron o6paszyercs u3 gLi MOCJIe OHOTO 3 - pacmaja ¥ OJJHOTO o - pacnaja’?

PA3SJEJ «<MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA >

TunoBble BAPHAHTHI 3aJaHUI 1J151 KOHTPOJIbHOH PadoThI:
1 BapuanT

1. B 6amione BmectumocThio V = 25 11 HaxoauTcs Bogopon mpu temmeparype 7 = 290 K.
[locne Toro xak 4acTh BOJOpOAA U3PAcXO/0BAIM, JaBICHUE B OaUIOHE NOHU3WIOCH Ha Ap =
0,4 MIla. OnpenenuTh Maccy M U3pacxoI0BaHHOTO BOJIOPO/IA.

2. CMmecs renus u aprosa Haxogutcst npu temneparype 7' = 1,2 kK. Onpenennuts cpenioro
KBaJIpaTUYHYIO CKOPOCTb { Uyxz) ATOMOB T€JIUSl M aprOHa.

3. Monp kucnoposaa, 3aHuMaBunii o0bem Vi = 1 n npu temmeparype T = 173 K,
paciypmwics U30TepMudecku 10 oobema Vo = 9,712 5. Halitu: a) npupaiieHue BHyTpeHHEH
sHepruu raza AU; 6) paboTy A, COBEpIIEHHYIO ra30M; B) KOJIMYECTBO Teria Q, MoJyyeHHOe
razoMm. I'a3 paccmaTpuBaTth Kak peajbHbIN.

2 BapuaHT

1. B konbe BMecTrmocTbio V = 100 cM® COIepKUTCS HEKOTOPEIN Ta3 mpH Temneparype I =
300 K. Ha ckonpko MOHU3UTCS JIaBlI€HUE p ra3a B KoJOe, €Clii BCIEACTBUE YTEUKH U3 KOJIOBI
seiitner N = 10%° monexyn?

2. Haiitu cpenHioro aiuHy cBoOoaHOro mnpodera ¢|) Moiekyn a3oTa Opu yCIOBHH, YTO €rO
nuHaMuueckast Bs3kocTh 1 = 17 mklIla-c.

3. CoBepiiast 3aMKHYTEHIH MPOIIECC, Ta3 TMOJXYYHII OT HarpeBaTellsi KOJINYeCTBO TeTIOTH Q1 =
4 xJIx. Onpenenuts paboTy A raza npu NpOTEKaHUM IMKIIA, €CITU €r0 TEPMHUUECKUHN K.II.J. 1 =
0,1.

3 BapuaHT

1. TIsIMHKY, B3BEIIEHHBIE B BO3AyXe, HMeIoT Maccy M = 10 ** 1. Bo ckonbko pa3
YMEHBIIUTCS KOHIISHTPAIHS N MK yBeNn4YeHUH BbIcoThl HAa Ah = 10 M? Temmnepatypa Bo3ayxa
T=300K.

2. OmnpenenuTh CPEIHIOI apu(PMETHUIECKYIO CKOPOCTh (L) MOJIEKYII Ta3a , €CIIU UX CPeTHss
KBaJPaTUYHAs CKOPOCTB (Vig)=1 KM/C.

3. Ilpu n30TEpMHUYECKOM paCIIMPEHUH BOJIOPOAA MAacCOi m = 1 T, UMEBLIETO TEMIIEPATypy
T =280 K, o0bem raza ysenuuuics B Tpu paza. Onpeaenuts padoTy paclIupeHus rasa.



1.

4 BapuaHTt

CKOJIBKO MOJIEKYJT Ta3a COJAEPKUTCS B Oaliione BMecTUMOCThI0 V=30 11 mpu TemriepaType

T=300 K u naBnenuu p=5 MlIla?

2.

3.

Cpenusist aimrHa cBoOogHOTO npobdera (|) MoeKysbl yTiIeKHUCIoro ra3a mpyu HopMalbHBIX
ycnoBusix paBHa 40 HM. OrnpenenuTs CpeAHIO0 apu(PMETUYECKYIO CKOPOCTh (L) MOJIEKYII.
[Ipu n30TEpMUUECKOM pacIIMPEHUHU BOAOPOIa Maccoii M = 1 I, UMEBILIETO TEMIIEPATYPY
T =280 K, oO6beM raza yenuamiics B Tpu paza. Onpenenutb padoTy A paciupeHus ra3a u

MOJIY9EHHOE Ta30M KOJMYECTBO TETUIOTHI Q.

TunoBblie BOIIPOCHI 1JIsl IK3aMEHa

.HeKI_[I/IH «KBaHTOBEIEC CBOMCTBA OJICKTPOMArHuTHOI'O U3JIYyYCHUSA

1.

BOoNoORWN

BOoo~NoGRwDE
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0.
11.
12.
13.
14.
Jlexuus «BomHoBBIE cBOMCTBA yacThll. Y paBHeHue [lpennnrepa»

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

TernnoBoe u3iryyeHue.

[Tpo6GiieMa TEmI0BOro U3ITyYeHHUS.
3akon Credana-bonpimana.

3akoH cmenieHus Buna.

®opmyna Panes-/Ixunca.

®opmyia [Lnanka.

doroaddexr.

OcHoBHble 3ak0HOMepHOCTH (hoTOdhPekTa.
®opmyna DHHIITEHHA.

TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHHUE.
DOTOHBI.

KopnyckysipHO-BOJIHOBOW Jyalli3M.

A dexr Komnrona.

Teopus >¢pdexra Komnrona.

SAnepHast MmoJienb aToma.

IToctynatel bopa.

Oneitel @panka-I'epua.

bopoBckas Moaens aToMa BOJOpoAa.
CrniekTpanbHble JINHUU BOJIOPOAONOI00HBIX CUCTEM.
BostHOBBIE CBOMCTBA YaCTULL.

I'mnoresa ne-bpoiins.

[TpyHIMII HEONPEAEIEHHOCTH.
CooTtHormienust HeotpeaeneHHocTeld. OnbIT CO MIENbIO.
Pa3mep aroma Bogopoaa.

CocTosiHME YacTULIbl B KBAHTOBON TEOPHH.
VYpasuenue llIpénunrepa.

CranoHapHbIe COCTOSHUS.

KBanToBaHnue.

YacTtuna B IpsIMOYTOJIBHOU sIME.
KBaHTOBBIN rapMOHUYECKHUI OCLIMILIATOP.
[ToTenmanpHbBIE OApPHEPHI.

TyHHenbHBINA 2P PEKT.

OrnepaTopbl GU3MYECKUX BEIHUNH.
CoOcTBEHHBIE COCTOSTHHSL.

. KBaHTOBaHNE MOMEHTa UMITYJIbCA.

Jlexuusa «duznka aToOMOB)

1.

2
3.
4.
5

KBantoBanue aroma Bogopoaa.
KpaTHOCTB BBIpOXKIEHUSI.

CHMBOJIBI COCTOSTHHS.

Pacrnipenenenre naIoTHOCTH BEPOSTHOCTH.
[TpaBuna or6opa.



CnuH 3neKkTpoHa.

[TonHBIE MOMEHT UMITYJIbCA AJEKTPOHA.

ToHKas CTpYKTypa CIIEKTPaIbHbIX JIUHUM.
MexaHn4yecknii MOMEHT MHOTO3JIEKTPOHHOT'O aTOMa.

10. CnoxeHue yrioBbIX MOMEHTOB.

11. TlpaBwita oT60pa.

12. Mpunnun [aymnm.

13. IlpaBuio XyHaa.

14. 3akon Mo3nu.

15. MaruuTHbII MOMEHT aToma.

16. OpOuTanbHBI MATHUTHBI MOMEHT.

17. CnuHOBBII MATHUTHBIA MOMEHT.

18. TlomHbIif MAarHUTHBI MOMEHT.

19. Db dext 3eemana.

20. O¢pdexr [Namena-baka.

21. DneKTpOHHBIN MapaMarHUTHBIN pe30HaHC.

Jlexuust «<ATOMHOE SIAPO U DJIEMEHTAPHBIE YaCTULIBI»
Cocras sjpa.

XapaKkTeprUCTUKU aTOMHOIO s1pa.

Pa3mepsr sizep.

Macca u sHEprus cBs3H sAapa.

VnenbHas sHEpTUst CBA3H.

Oco0eHHOCTH SJEPHBIX CUIL.

MexaHu3M B3aMOJEHCTBUS HYKJIOHOB.
OCHOBHOH 3aKOH pPaJuOaKTUBHOIO pacraja.
Dddext Meccbayapa.

0. SlnepHble peakuuu.

11. Dueprust peakuuu.

12. DHepreTuueckas cxema siIepHOI peakiuu.

13. DneMeHTapHBIE YaCTHUIIBL.

14. ®ynnameHTalIbHBIE B3aUMOJICHCTBUS.

15. CucremMaruka 3J1eMEHTAPHBIX YaCTHII.

«neanbHbIN Ta3»

1. Craructudeckuil 1 TEpMOAMHAMUYECKUNA METOIBI.
OcHOBHBIE TOHATHS MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH.
VYpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.
OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
DU3NYECKUN CMBICIT TEMIIEPATYPHI.
3akoH /lanbTOHA.
CreneHu cBOOOIBI.
['unoTe3a o paBHOpacHpeeIeHnH YHEPTHH 110 CTETIEHsIM CBOOOAbI. BHYyTpeHHS s sHEeprUs
U7eabHOTO rasa.
«Pacnpenenenns Makcseina u bonpmanay

1. Pacnpenenenne MakcBeiia.
OmnbITHas TpoBEpKa pacnpeaenenus Makcpena.
XapakTepHbIE CKOPOCTH.
®opmyna Makcgessa B IpUBEIECHHOM BUJIE.
3aBUCUMOCTB pacnpeneneHuss MakcBeiia OT TeMIEpaTypsbl.
Pacnpenenenue no sueprusim moisiekyn. Pacnipenenenue bonbumana.
bapomerpuueckas hopmyina.

8. 3akon pacnpenenenus MakcBemia-boiabiimana.
«HepaBHOBECHBIE MAKPOCHUCTEMBI»

1. SIBnenus mepeHoca B TEPMOJUHAMUYECKH HEPABHOBECHBIX CPE/Iax.

HBOoo~NoOhowd P
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5.

DMIUPUYECKIE YPaBHEHHUS MTPOIIECCOB MEPEHOCA.

Cpennsis niuHa CBOOOTHOTO TIPOOera MOJIEKYII.
MounekynsipHO-KUHETHYECKast MHTEPIIPETAIHS SIBIICHUH TIepeHoca.
AHanu3 K03 UIUEHTOB TTepeHoca.

«IlepBoe HauaNoO TEPMOAUHAMUKI

CoNoO~WNE

[TepBoe Ha4aI0 TEPMOIMHAMUKH.

Pabora raza npu u3MeHeHUU ero oobeMma.

TermmoeMKoCThb HIeaJbHOIO rasa.

MoutsipHasi TETIOEMKOCTD TIPH ITOCTOSIHHOM 00beMe.

MouisipHasi TEIJIOEMKOCTh TIPH MTOCTOSHHOM JIaBJICHHH.
[TocrosinHas agua0aThl.

[TprMeHeHHe TIepBOro Havyajla TePMOJIUMHAMUKH K H30MPOIIECCaM.
AnuabaTtuyeckuit mporiecc.

[TomuTpONUYEeCKHE MPOIIECCHI.

«BTOpoe Havyano TepMOIUHAMUKI

CoNoOA~WNE

Bropoe Hauano TepMOAMHAMUKH.

OO6paTtumble 1 HEOOPATUMBIE NTPOLIECCHI. DHTPOIIHSL.

CBoiicTBa SHTPOIUMU.

M3MeHeHune 3HTPONUHU B U30IIpoLeccax.

Kpyrosoii mpouecc.

Tepmuueckuiit K03 HUIMEHT TOJIE3HOTO ASUCTBHS [UII KPYTrOBOTO MpOoIecca.
[uxn Kapno.

CratucTuyeckuii CMbICI BTOPOro Hayaia TEPMOAMHAMUKH.

OHTpONUS U BEPOSITHOCTb.

«PeanbHbIE ra3bl»

©CoNo~wWNE

YpaBuenue Ban-nep-Baanbca.

OHeprus BaH-Iep-BaalbCOBCKOIO rasa.

N3orepmel Ban-nep-Baansca.

MertacTaOuibHbIE COCTOSHUS.

Huddepenumansupiii 3¢ ekt xoyna-Tomcona.
Wnterpanbubiii a¢ ekt Jxoynsa-Tomcona.

Dddext Ixoynsa-Tomcona B raze Ban-nep-Baanbca.
®da30BbIE NEPEXOJIBI.

JnarpamMma cOCTOSTHUM.

10. YpaBuenue Knanelipona-Knaysuyca.
«Kuakoe cocTosiHUE BEIIECTBA»

1.
2.
3.
4.
5.

XKunkoe cocTosHue.

IToBEepXHOCTHOE HATSKEHUE

JlaBeHre o1 N30THYTON OBEPXHOCTHIO.
SIBneHus Ha rpaHuIaX MEXAy CpeaamH.
KanumnspHele sBneHus.

«Kpucrammmueckoe cocrosnue. [Iimazma

NN E

Kpucrannmueckoe cocTosiHueE.
DU3NYECKUE TUTTBI KPUCTAIUIOB.
TermmoéMKOCTh TBEPIBIX TEL.
Knaccunueckas Mozeb.
TermmoéMKOCTb TBEPIBIX TEL.
Monens DHIIITENHHA.
TermmoéMKOCTh TBEPIBIX TEL.
Mogens [lebas.



