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dopma 00yueHus OYHas

Kadenpa-pazpadborumnk Kadenpa sxkcnepumenTanbsHol GU3uku
Brimyckarormas xadenpa Kadenpa pannodneKTpoHUKHN U 3JIEKTPOIHEPT € TUKH

JTamn: npoBeJAeHNe TeKYIIero KOHTPOJIs ycneBaeMocTH no aucuuiniaude (1 cemectp)

PA3JIEJ «<MEXAHUKA>»

TunoBble BAPHAHTHI 3aJaHUI 1151 KOHTPOJIbHOH PadoThI:

1 BapuanT
1. BeprtukanbHO BBEpX ¢ HauaJIbHOM CKOPOCTHIO Lo = 20 M/c OpoiieH kameHb. Yepez =1 ¢
1ocjae 3TOro OpoIlleH BepTHKAIBLHO BBEPX JPYroil kKaMeHb ¢ Takoi ke ckopocTbio. Ha kakoit
BbIcOTE h BeTpeTsaTcs kKaMHU?
2. Ha xene3Ho0poxHOM u1aTdopme yCcTaHOBIIEHO opyaue. Macca miarhopMsl ¢ opyanemMm
M =15 1. Opyxaue cTpenser BBepX 1ox yriaoMm ¢ = 60° k ropusonty B Hanpapnenun mytu. C
KaKOH CKOpPOCTBIO L1 MOKAaTUTCA M1aT(opMa BCIIEACTBUE OTIAauH, €CIM Macca cHapsaa m = 20 kr
Y OH BBUIETAET CO CKOPOCTHIO L2 = 600 m/c?
3. Ha ropuzoHTanpHyto ocbh Haca)k€Hbl MAXOBHUK U JETKHM IIKUB paguycoM R =5 cm. Ha
IIKMB HaMOTaH IIHYp, K KOTOpoMy mpuBsizaH rpy3 Maccod m = 0,4 kr. Omyckasck
PaBHOYCKOPEHHO, Ipy3 npouien nyth S = 1,8 M 3a Bpems t = 3 ¢. Onpenenut MOMEHT UHEPLUH J
MaxoBHKa. Maccy IIKMBa CUUTATh IPEHEOPEKUMO MAJIOM.

2 BapuaHT
1. CHapsi, BBIMYIIEHHBIH 13 opyaus moj yrioM o = 30° K TOpH30HTY, ABaKsl OB HA
OJIHO¥ 1 TOH ke BbicoTe h: cmycts Bpems t1 = 10 ¢ u t2 = 50 ¢ nmocne BoicTpena. OnpenennuTh
HavyaJIbHYI0 CKOPOCTB Lo U BBICOTY h.
2. Ha xpato ropusonTanpHOU 1uiatdopmbl, uMerone Gopmy aucka paauycom R = 2 M,
CTOUT 4YesoBek Maccoid My = 80 kr. Macca mz miargopmel paBHa 240 kr. [Tnatdopma moxer
BpalaTbcs BOKPYT BEPTHUKAIBHOM ocH, mpoxojsmeil yepe3 ee neHtp. [Ipenedperas TpeHueM,
HaMTH, C KaKOH YriIoBoil CKOPOCTBhIO ® OyneT Bpamarbes miardopma, eciu YesloBeK OyAeT UATH
BJIOJIb €€ Kpasi CO CKOPOCTBIO L = 2 M/C OTHOCUTENBHO MIaT(HOPMBI.
3. bavxaiimnii ciyTHUK Mapca HaxoauTcst Ha paccTosiHUM ' = 9,4 MM 0T LieHTpa IUIaHEeThl
U JIBMYKETCSI BOKPYT HEe CO CKOpOCThio L = 2,1 km/c. Onpenenuts Maccy M Mapca.

3 BapuaHT



1. [lyns mymeHa ¢ HayaibHOM CKOpOcThIO LE=200 M/c Tox yroM o= 60°k ropusoHTy.
Onpenenuth MaKCUMaNbHYIO BBICOTY H moabema, aibHOCTh S MoJjieTa U paauyc R KpuBHU3HBI
TPAaEeKTOPHUH ITyJIU B €€ HauBbICIIEH Touke. CONMPOTUBICHNEM BO3TyXa MMPEeHEOpeyb.

2. Cuapsn maccori m= 10 kr obmagan ckopocTbio L=200 M/c B BepxXHEH TOYKE TPACKTOPHH.
B »T0i#1 Touke OH pazopBalics Ha JIB€ YacTU. MeHbInasi Maccod My = 3 Kr MoJy4dusia CKOPOCTh
u1=400 m/c B mpexxHeM HampaBieHUH. HaliTu ckopocTh Uz BTOpOM, OoJblIeH YacTH TOCIIe
pas3pbiBa.

3. Tonkuii ogHOpOAHBINA cTepxkeHb mmHOW |=50 cM u Mmaccoit m=400 r Bpamaercs ¢
YTIIOBBIM YCKOPEHHEM £=3 paz/c? OKOJIO OCH, MPOXOMAIIEH TIepHeHIUKYIAPHO CTEPIKHIO Yepe3
ero cepeanny. OnpeaennTs Bpalaronui MOMEeHT M.

4 BapuaHT
1. Kamenp OporeH ¢ BBINIKKM B TOPU3OHTAJIbLHOM HAIMpPABICEHWU C HAYAIBHOW CKOPOCTBHIO

Lo=30 M/c. OmpenenuTh CKOPOCTh L, TAHTCHIIHAILHOE dr M HOPMAIILHOE dn YCKOPEHHS KaMHS B
KOHIIE BTOPOW CEKYH/IBI TIOCIIEe Hayalla JIBHKCHHUS.

2. KonbpkoOexen, cTos Ha JbIy, OpocWJ BIEpel THPI0 Maccoil Mi=5 Kr W BCIEICTBHE
OTJauM TIOKATUJICA HAa3aJ CO CKOPOCThIO L2=1 M/c. Macca KoHbpKOOEKIIa M2=60 Kkr. OnpeaenuTh
paboTy A, COBEPIIEHHYI0 KOHbKOOEKIEM MPU OPOCAHUU THPH.

3. Ban maccoit m=100 kr um pammycom R=5 cm Bpamancs c¢ uactoroii n=8 c?t. K
LWIMHJPUYECKON TMOBEPXHOCTH Baja IpPHKaIl TOPMO3HYIO KoJoiky ¢ cuiod F=40 H, nonx
JieicTBHEM KOTOpoii Bai octaHoBmIcs yepes t=10 c. OnpenenuTts K03(QHUIMEHT TPEHUS L.

PA3ZJIEJ «QJIEKTPUYECTBO U MAT'HETU3M»

TunoBbie BApHAHTHI 3aJaHUH 1JIs1 KOHTPOJIBbHOI padoThI:
1 BapuanT

1. PaccrosHune mexny nByms ToueunsiMu 3apsaamu Q1 = 1 MxKn u Q2 = - Q1 paBro 10 cm.
Onpenenute cuny F, neiictByromryro Ha Touewnblii 3apsn Q = 0,1 mxKu, ynaneHHsni Ha
paccTosiHuu 1 = 6 CM OT IIEPBOTO U Ha I'2 = § CM OT BTOPOI'O 3aps0B.

2. OnekrpoeMkocTh C TUIOCKOTO KOHIeHcaTopa paBHa 1,5 Mk®. Paccrosame d mexmy
wiactTuHaMu 5 MM. KakoBa Oyzmer snektpoemkocTh C KOHJEHCATOpa, €CJIM Ha HHKHIOIO
IUIACTHUHY TTOJIOKUTD JIUCT Y00HUTA TOMIMHOH 01 = 3 MM?

3. KBanpaTHast npoBoJIoUHasl paMKa PacIoIoKEeHa B OJHON MJIOCKOCTH C JJIMHHBIM NIPSIMBIM
IIPOBOJIOM TakK, YTO JBE €€ CTOPOHBbI MapajienbHbl mpoBody. Ilo pamke W HpoBOAY TEKyT
onuHakoBble TOKU | = 1 KA. Onpenenuts cuny F, neificTByromyto Ha pamMKy, eciau Oimkaimas K
MIPOBOJAY CTOPOHA PAMKH HAXOJAUTCS HA PACCTOSIHUU, PAaBHOM €€ JUIMHE.

2 BapuaHT

1. DNeKTpUUecKoe MoJie co3MaHo ABYMs ToueuHbiMH 3apsgamu Q1 = 40 uKn u Q2 = -10
K1, Haxomsmumucs Ha paccrosiaud d = 10 cM apyr ot apyra. OnpenenuTh HanpsHKeHHOCTh E
I0JIs1 B TOUKE, YJAJIEHHOHN OT IIEPBOro 3apsiaa Ha 't = 12 cM U1 OT BTOpOro Ha 2 = 6 cM.

2. OJIC Garapen akkymymsitopoB 12 B, cuma Toka | KOpoTKOro 3amMbIKaHus paBHa 5 A.
Kakyro HauOosbIIyl0o MOIIHOCTH Pmax MOXHO IOJIYYUTh BO BHEIIHEH IIeNH, COCJUHEHHOW ¢
Takoi Oatapeeit?

3. ITo 1ByM OeCKOHEYHO JJIMHHBIM MapajjieIbHbIM MpoBoJaM TeKyT ToKU l1 =20 A u l2 =
30 A B omHoM HampaBieHuH. PacctosHue d mexmy mpoBogamu paBHO 10 cm. Beramciuts
MarHUTHYIO MHIYKIMIO B B TOUKe, YAaJeHHOH OT 000MX MPOBOJIOB HAa OJIMHAKOBOE PACCTOSIHUE I
=10 cm.

3 BapuaHT



1. beckoneuHast TOHKas MpsiMasi HUTh HECET PAaBHOMEPHO pacHpeieNIeHHbIN 10 JJIMHE HUTH
3apsan ¢ miaotHocThio T = 1 HKi/M. KakoB rpaameHT moTeHnmMana B TOYKE, yAaJIGHHOW Ha
pacctostHue ' = 10 cMm oT HUTH? YKa3aTh HapaBJIeHUE IPaJUEHTa NOTEHINAIA.
2. JIBe Tpynmbl W3 TpeX TMOCIEAOBATEIBHO COEIWHEHHBIX JJEMEHTOB COEIUHEHBI
napasmiensHo. JIC E kaxnoro sineMeHnTta paBHa 1,2 B, BHyTpeHHee conportuBieHue I = 0,2 Owm.
[ToryuenHas 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 L = 5 M/C MepHEeHANKYISIPHO JIUHUAM MHAYKIUU. Pa3zHOCTh moTeHuuanoB U mMexay
KOHIIaMU npoBoJia pasHa 0,6 B. Beluuciuth HHAYKLKIO B MarHUTHOTO MOJIS.
4 BapuaHT
1. Tonkast HUTH anuHOM |1=20 cM paBHOMEPHO 3apsDKEHa C JMHEHHOH TuIoTHOCThIO T=10
HKn/m. Ha paccrosinuu, a=10 ¢cM OT HUTH, IPOTUB €€ CEPEeIUHBI, HAXOAUTCS TOUYCUYHBIN 3aps
Q=1 uKu. Beruucnuts cuny F, 1eHCTBYIOIIYIO HA 3TOT 3apsi/i CO CTOPOHBI 3apsHKEHHON HUTH.
2. JIBe Tpynmbel W3 TpEX IOCJIEAOBATEIBHO COCIWHEHHBIX JSJEMEHTOB COCIUHEHBI
napaienbHo. DJIC € kaxnoro snemeHTa paBHa 1,2 B, BHyTpenHee conpoTtusieHue r=0,2 Om.
[Tomyyennas G6arapes 3aMKHyTa Ha BHemiHee conportuBienue R=1,5 Om. Haiitu cuny Toka | BO
BHEIIHEH LIEIH.
3. DNEeKTpOH ABUKETCS B OJHOPOJHOM MAarHUTHOM IMojie ¢ uHaykuuen B = 9 mTn mo
BUHTOBOH JMHUH, paauyc R kotopoit paBeH 1 c¢m u mar h = 7,8 cm. Onpenenuts nepuoa T
oOpallieHus AJIEKTPOHA U €ro CKOPOCTb V.
4.
Tunosbie BONPOCHI A5l IK3aAMEHA
«OCHOBBI KHHEMATUKM
1. OcHoOBHBIC MOHATHS MEXaHUKHU: CUCTEMa OTCUETa, MaTepHalibHas TOYKa (4acTuia),
CUCTEMa YacTHII, aOCOIIOTHO TBEPOE TEJI0, CIUIONIHAS Cpe/ia.
Kunemartuka Touku. BeKTOpHBIN cIOCO0 OMMCaHUS JBUKEHHS TOUKH.
KoopaunatHelii crioco0 onmuvcaHus ABUKEHUS TOUKH.
«EcTecTBeHHBIN» cIOCOO OMHUCaHUs ABMKCHUS TOUKH.
Kunemaruka tBepaoro tena. [loctynarensHoe qBHKEHUE.
Kunematuka tBeporo tena. Bpamienue BOKpyr HENOABUKHOM OCH.
CBs13b MEXY JIMHEHHBIMH U YTJIOBBIMU BETTUUMHAMMU.
8. IIpeoOpa3oBaHHe CKOPOCTH YCKOPEHHS MPHU MEPEX0JIe K APYToi CUCTEME OTCUETA.
«OCHOBHOE ypaBHEHUE JUHAMUKI
NuepunansHble cuctemsl orcuera. [lepBriii 3akoH HeroToHA.
[Tpunnun otHOcuTensHOCTH [amunes. [IpeoOpazoanus [Manumes.
OcHOBHBIE 3aKOHBI HBIOTOHOBCKOM TuHaMUKU. Macca. Cuina.
Bropoii 3akoH HeroTOHA.
Tpernii 3akoH HproTOHA.
Cwitbl. Crna rpaBATallMOHHOTO TPUTSIKEHUS.
KynonoBckas cuna.
OnHOopoaHas CHJIa TSHKECTH.
VYipyras cuna.
. Cuna TpeHus CKOJIbXEHUS.
. OCHOBHOE ypaBHEHHE IUHAMUKHU.
. OCHOBHOE ypaBHEHHE TUHAMUKUA B HEMHEPIIUATHLHON CHCTEME.
13. Cunbl unepuun. OcoOEHHOCTH CUJT MHEPIIUH.
«3aKOH COXpaHEHUS UMITYJIbCa)
1. WNmmynbc 4acTUIIBL.
2. HMmynbc CUCTEMBI.
3. 3aKoH COXpaHEHHS UMITYJIbCA.
4. llenTp macc.
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5. VYpaBHEeHHE IBUKEHUS LIEHTpa Macc.
6. JIBmkeHue Tena nepeMeHHON MacChl

«3aKOH COXpaHEHUS SFHEPTUN»

Pabora.

PaGota ynpyroi cuibl.

PaboTa rpaBuTaninOHHOM (MJIM KYJIOHOBCKOM) CHJIBI.
PabGoTa 0IHOPOIHOM CHIIBI TSKECTH.

MoIHOCTS.

KoncepBaTuBHBIE CUITBI.

[Tose eHTpaNnbHBIX CHIL.

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

. Hartpstxennocts nosts. Ilotennuman moss.

. Kunernueckast sneprusi.

. ITonmnas MmexaHuyeckasi JHEpIrHsi YaCTHIIbL.

. CoOcTBeHHas: NOTEHIMATIbHAS YHEPTUS CUCTEMBI.

. «BHemHsAg» noTeHuanbHas SHEPTUsl CUCTEMBI.

. JluccUnaTUBHBIE CUJIBL.

. Kunernueckas sHeprus CUCTEMBI.

. CoOcTBeHHass MEXaHUYECKasi S3HEPTUsl CUCTEMBI.

. 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHU CUCTEMBI.

. ITonmnas Mmexannyeckas 3Heprus cucremsl B noisie. Cea3p Mexxay sHeprusimu B K- u 11-
CUCTEMAaxX OTCYETA.

. CTOonKHOBEHUS ABYX 4acTUL. AGCOIIOTHO HEYIIPYroe CTOJIKHOBEHHE. AOCOIOTHO
ynpyroe croskHoBeHue. JIoboBoe cronkHoBeHue. HenoboBoe cronkHoBenue. Heynpyroe
CTOJIKHOBEHHUE.

«MexaHHuKa HEC)KUMAEMON KHUIKOCTH»

1. Jlunuu u TpyOKH TOKAa.

2. VYpaBHEHHE HEpa3pbIBHOCTU CTPYH.

3. VYpaBHenue beprymim.

4. ®opmyna Toppuuesmiu.

5. BsskocTts.

6. TeueHue KHUIKOCTU B TPyOE KPYTIOro CEUCHHMS.

«OcHOBBI 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa»

MoMeHT umMnybca 4aCTHIIBL.

MOMEHT CHUJIBI.

YpaBHEHNE MOMEHTOB.

MoMeHT uMnyabca ¥ MOMEHT CHJTbI OTHOCUTENBHO OCH.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

CyMMapHBI MOMEHT BHEITHUX CHIL.

CoOcTBEeHHBIIT MOMEHT UMITYJIBCA.

CBs3b M1y MOMeHTaMu uMitysbca B K- u [{-cucremax.
VYpaBHenue MmomeHTOB B K-crucreme.

. lnHamuka TBEpIOTO TENa.

. PaBHOIEICTBYIOILAsA CHJIA.

. YcIi0BUSL paBHOBECHUS TBEPIOTO Tea.

. Bpamienue BOKpyr HEIIOABUKHOMN OCH.

. Teopema IlITeitnepa.

. YpaBHEHNE AMHAMUKH BPaLIEHUs TBEPAOIO TEIA.

. KnHetndeckas sHeprus BpalaroImerocs TBEpAoro Tela.

. PaboTa BHEIIHUX CHJI TPU BPALICHUH TBEPOTO Tea BOKPYT HEMOBI)KHOM OCH.

. IInockoe nBuxeHne TBEPAOTO TENa.

. Kunernueckas sHeprus npu miockoM JBUKECHHUH.
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20. CBoboanbie ocu. I'maBHbIe ocH Tena. ['MPOCKOIIBI.

DHeprusi BEIHYKJIEHHBIX KOJIeOaHUH.

«Kunemaruka crienuanbHON TEOPUM OTHOCUTENBHOCTH, PEIATUBUCTCKASI TUHAMUKA»
Kunemaruka crienquaJbHON TEOPUHM OTHOCUTEIBHOCTH.
OCHOBHBIE TIPEACTABICHUS JOPEISATUBUCTCKON (DUBUKH.
TpynHOCTH 1OPENATUBUCTCKON (DU3UKU.

OneiT MalikenbcoHa.

[ToctynaTtel DWHIITEIHA.

Cunxponusanus 4acoB. COOTHOILIEHUS MEXTy COOBITHSIMHU.
3aMeUIeHHe BpEMEHHU U COKPAILCHUE JJINHBL.

PaBeHcTBO nonepeuHbIX pa3mMepoB Tell. JIOpeHILIEBO COKpalleHHE.
[IpeoOpazoBanus JlopeHria.

. CnencrBus u3 npeodpazoBanuii JlopeHma.

. Ilonsitue onHoBpeMeHHOCTH. [nTenbHOCTD IponieccoB. MHTepBai.

. IIpeobpazoBanue CKOPOCTH.

. PessiTuBUCTCKHIM UMITYJIBC.

. OCHOBHOE ypaBHEHHE PEISITUBUCTCKON JUHAMUKH.

. Kunetnueckast sHeprus pesiTUBUCTCKON YaCTHULBI.

. 3aKOH B3aMMOCBS3M MacChl U SHEPrUu.

. CBs13p ME&Xly SHEpruen U UMITYJIbCOM YaCTHUIIBI.

18. IIpeoOpa3oBaHus UMITYJIBCA U DHEPTUH.

«QJIEKTPOCTATUYECKOE I10JIE B BAKYyME»

1. Dnexrpuueckuii 3aps.

DIEKTPUYECKOE IOJIE.

ITone Toueunoro 3apsna.

I'eomeTprueckoe onMcaHue IIEKTPUUECKOTO TOJIS.

IToTok BekTopa E.

Teopema I'aycca.

Teopema ['aycca B nuddepenmansHoit popme.

Teopema o nupkysanuu Bexropa E.

[Torennuann.

10 [ToTeH1man mosst TOUeYHOTO 3apsia.

11. IToTreHnMan Mok CUCTEMBI 3apsIJIOB.

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

13. DkBUNOTEHIIMAIEHBIE TOBEPXHOCTH. DIEKTPUUECKUN AUTIONb.

«IIpOBOAHMK B AJIEKTPOCTATUYECKOM I10JIE»

BnusiHue BemecTsa Ha 1osie.

ITone BHYTpH IPOBOJHUKA.

ITosie y moBEpXHOCTH IPOBOIHUKA.

Cuiibl, IEUCTBYIOIIE HA TOBEPXHOCTH MTPOBOJHUKA.

DNEKTPOEMKOCTh YEAMHEHHOIO TPOBOAHMKA.

Konpaencaropsl.

EMKOCTB MJI0CKOT0 KOHIEHCATOPA.

EmkocTthb cpepuueckoro KoHaeHcaTopa.

EMKOCTb IMJITMHAPUYECKOTO KOHAEHCATOPA.

10 DIEKTPUIECKUN 3apsi.

«DNEKTPUUECKOE TI0JIE B IUIJIEKTPUKE

1. JdudnekTpuku.

[onspusanus.

OObemMHbIE U TOBEPXHOCTHBIE CBSI3aHHBIE 3apPs/Ibl.

[Tone B nuanekTpuke.

[TomstpuzoBanHOCTH P.

Ces3p Mexny P u E.
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7. Teopema I'aycca mst monst Bekropa P.

8. I'pannunbIe ycnoBus A BeKTOpa P.

9. Teopema I'aycca mst mosst Bektopa D.

10. Ces3b Mexay BekTopamu D u E.

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

12.

DJIEKTpUUYECKUM 3apsi.

«I10CTOSTHHBIN 3JIEKTPUUYECKUM TOK

13.

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

DJIEKTPUUYECKUH TOK.

ITmoTHOCTH TOKA.

YpaBHEHHE HEPEPHIBHOCTH.

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

O0600611eHHbBIN 3aKk0H OMa.

3akoH OMa 1J11 HEOTHOPOJAHOI'O yYacTKa LIEeTH.
Pa3BeTBiIeHHBIE LIETIH.

[TpaBuna Kupxrodda.

3akoH Jlxoynsa-Jlenua.

3akon J[xoyns-Jlenna B nokanbHOM Gopme.
[TepexoiHbIE MPOLIECCHI B LIEMIU C KOHJIEHCATOPOM.

«MarauTHoOE 1oJie B BAKYyME»

©CoNoA~WNE

10.
11.
12.

Cuuia Jlopenua.

MaruauTtHoe noje JBUKYIIErocs 3apsaa.
[IpuHuun cyneprno3uiuu.

3akon buo-Casapa.

Teopema ["aycca ns nons B.

Teopema o nupkynsanuu BekTopa B.
Juseprenuus nomus B.

Potop mons B.

3akoH Amrepa.

Cuna, nefcTByOIas Ha KOHTYpP C TOKOM.
MoMeHT cuit, IEHCTBYIOINX HAa KOHTYP C TOKOM.
PaboTa nmpu nepemernieHu KOHTYpa ¢ TOKOM.

«MarsuTHoOe T10JI€ B BEILIECTBE

1. Tlone B MarHeTHKe.

2. MexaHu3M HAMarHUYMBAHMUS.

3. HamarnumueHHOCTb.

4. Toxu HaMarHWYMBAHUSI.

5. Hupkynsuus BexkTopa J.

6. Lupkymsanus BexTopa J B muddepeHnumansHoi popme.

7. Teopema o mupkynsauuu Bektopa H. Teopema o nupkyssiuu 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. MarauTHbIN THCTEPE3UC.

16. Teopus dpeppoMarueTusma.

((9J'I€KTpOMaFHI/ITHaH HHIOYKOHS

1.

IIpaBuno Jlenna.



CoNoOR~WN

3aKOH 3JIEKTPOMArHUTHON MHAYKIIMH.
[Ipuponaa 351eKTpOMarHuTHOM HHAYKIIWH.
SIBiieHME CAMOMHIYKIIUY.

NHIyKTUBHOCTb.

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

DHeprusi MarHuTHOTO TOJIS.

MarnuTHasi Heprus IByX KOHTYPOB C TOKOM.

10 CoOcTBeHHAas U B3auMHast SHEPTUU.
11. TToneBast TpaKTOBKA YHEPTUH.

12. DHeprust ¥ CHIIBI B MATHUTHOM TIOJIE.
«YpaBHeHus MakcBesia»

1.

2
3.
4.
5

Tok cmenieHus.

VYpaBHeHus: MakcBeiia B MHTETpaIbHON opMe.
YpaHenus MakcBeiia B tuddepeHmaibaoi popme.
['panuuHbIe yCrIOBUS.

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 KoneOaHUs  MaTepUaJbHOW  TOYKM  ONMKCBHIBAIOTCS  YpaBHEHHEM
X = ﬂ,ﬂlcas(-lfrrt + E) .

8/ m. Onpegenure: 1) aMmummMTyny KosieOaHuM; 2) HUKIMYECKYIO

4acToTy; 3) mepuoj Konebanuii; 4) yacToTy KonebaHuii; 5) HadanbHyI0 a3y KoaeOaHuu.
PagronpreMHIK MOXXHO HAaCTpaWBaTh HAa TPUEM PAJMOBOIH Pa3IMYHON UTMHBL: OT A1 = 25
M 110 A2 = 200 . B xaKkyro CTOPOHY U BO CKOJIBKO Pa3 HY’KHO U3MEHUTh PACCTOSIHUE MEXIY
IUTACTUHAMHU TUIOCKOTO KOHJIEHCATOpa, BKJIIOYEHHOTO B KOJIEOATEIbHBIM KOHTYp MpHU-
€MHMKa, IPU Iiepexo/ie K npuemMy 0oJiee JIIMHHBIX BOJIH.
[lenb COCTOMT M3 KAaTyIIKA WHAYKTUBHOCTBIO L = 1 ['m m conmportuBiennem R = 10 Om.
HcTouHMK TOKa MOMKHO OTKJIOYaTh, He paspbiBas wenu. Ompenenuts Bpems t, 1o
HCTEUYEHUHU KOTOpOro cuia Toka yMeHbuTces 10 0,001 nmepBoHayaibHOTO 3HAYEHHUS.

2 BapuaHT
MartepuanbHas TOYKa Maccod M = 5 2 coBepuIaeT TrapMOHHUYECKHe KoyeOaHUsi C
ammumutynoit A = 10 cm u wacroroit v = 1 [y. B HavanpHBI MOMEHT BpemeHH o = 0
cMmelieHue Xo = A. Onpenenure KMHETHUYECKYIO W MOTEHIMAIbHYIO SHEPIrUM B MOMEHT
Bpemenn t = 2,2 c.
KoHTyp pamuornprueMHHKa HACTPOCH Ha PaJMOCTAHIMIO, yacToTa KoTopoi f1=9MTIy. Kak
HY)KHO H3MEHHUTb €MKOCTh [E€PEMEHHOI0 KOHJIeHCaTopa KoJje0aTelbHOro KOHTYypa
MPUEMHHKA, YTOOBI OH OBbLT HacTpoeH Ha BoNHY A2=50 m? CKOpOCTh pacmpocTpaHEHUS
3JIEKTPOMArHUTHBIX BOJH co=3-10% w/cex.
HcTouHrK TOKa 3aMKHYJIM Ha KaTylmky ¢ conporusieHneM R = 10 Om u MHIyKTUBHOCTBIO
L = 1 /'n. Yepe3 CKOIBKO BPEMEHHU CHJa TOKa 3aMblkaHMs gocTurHer 0,9 mpenenbHOro
3HAYEHHUS?

3 BapuaHT
YckopeHrne MarepuaabHON TOUYKH, COBEPINAIONIEH TapMOHHMYECKHE KOeOaHUs, 3adacTcs

ypaBuennem @) = —45m*cos3nt /62, Onpenenute 3aBUCHMOCTb CMEIIEHHS YTOH TOUKH
ot Bpemenu X(t).



2. OmpenenuTh eMKOCTh KOHJEHCATOPa KOJIeOATEIbHOTO KOHTYpa, €CIIM M3BECTHO, YTO TpHU
UHIYKTUBHOCTH L=50 mk[H KOHTYp HAacTpOE€H B pPE30HAHC Ha DSJIEKTPOMAarHUTHBIC
Kosebanus ¢ nmMHON BOJHBI A=300 .

3. MHcTouyHMK TOKa 3aMKHYJIHM Ha KaTymKy conpotuBieHreM R = 10 Om 1 MHAYKTHBHOCTBIO L
= 0,2 I'n. Yepe3 kakoe BpeMs Cuiia TOKa B Ienmu AoCcTUTHET 50 % OT MakCHMaabHOTO
3HAUCHUSI.

4 BapuaHT

1. MarepuansHas Touka Maccoit m = 10 2 mBuxkerca noj jeiictBueM cuipl £ = 2c05wi

(MH), tne @ =2 ¢! Onpemenure MakCUMAaNbHYH0 KHHETHYECKYIO DHEPTHIO
MaTepUAIIbHON TOYKHU.

2.  PapmonpueMHHMK MOKHO HACTpauBaTh HAa MPUEM PAJHOBOIH PA3IHUYHOMN JUIMHBL: OT A1=25
M 10 A2=200 m. B xakyro CTOpPOHY M BO CKOJIbKO pa3 HYXHO HW3MEHUTh PACCTOSHHE
MEX/1y IUIAaCTUHAMH IUIOCKOTO KOHJEHCATOpa, BKJIIOYEHHOTO B KOJICOATENBHBIN KOHTYD
NpUEeMHHKA, IIPH Nepexoie K mpuemMy 0osiee 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 CHIy TOKa B IIENH 4Yepe3
0,2 mc mocne ee pa3MbIKaHUS.

PA3JIEJ «OIITUKA»

TunoBbie BApUAHTHI 3aaHUI 1J151 KOHTPOJbHON padoThI:

1 BapuanT
1. JIBa B3auMHO MEPHEHAMKYJSPHBIX Jy4ya MaJalOT Ha I[OBEPXHOCTh BOJblL. Ilokazarens
npenomiieHuss Boasl 1,33. Yron magenust onnoro u3 syded 30°. Kakum Oynmer yron mexnay
JydyaMH B Bojie?
2. OmnpenenuTte, BO CKOJIBKO pa3 M3MEHUTCS MIMpPUHA UHTEP(EPEHIIMOHHBIX IOJIOC HA HKpaHe B
ombiTe ¢ 3epkatamu Openens, ecnu ¢puonetossiit cBeToPMIbTp (A=0,4 MKM) 3aMEHUTh KPACHBIM
(A=0,7 Mxm).
3. Omnpegenute 4uciIo IITPUXOB Ha | mm audpaknuoHHOW pewmeTkw, eciau yray ¢=30°
COOTBETCTBYET MAaKCUMYM YETBEPTOTO MOpSAAKa Jii MOHOXPOMAaTHYECKOTO0 CBETAa C JIMHOM
BOJHEI A=0,5 mxm.

2 BapuaHT
1. Jlyy mamaer Ha rpaHuiy paszfena AByx cped noja yrioM 30°. Ilokasarens mnpenomieHus
nepBoil cpeanl 2,4. Onpenenure noka3areiab MPEIOMIIEHUs BTOPOM Cpebl, €CIIU MPETOMICHHBIN
Y OTPaXKEHHBIN JIYYH MEPIICHIUKYISPHBI IPYT APYTY.
2. YcranoBka sl HaOmoeHus: Konell HpI0TOHAa OCBEIIaeTcsi MOHOXPOMATUYECKUM CBETOM C
JUIMHON BoJHBI A=0,6 MmKkM, TajalmUM HopManbHO. IIpocTpaHCTBO MeXAy JHMH30M U
CTEKJISTHHOW TMJIACTHHKOW 3alOJHEHO JKUIAKOCTHIO, HAOMIOIeHNE BEACTCA B MIPOXOISIIEM CBETE.
Pamuyc kpuBu3Hbl JuH3bI R=4 m. Omnpenenute mnokazaTellb MPETOMIIEHHS KHIKOCTH, €CIU
paanyc BTOPOTO CBETIOro Kojblia =1,8 ywm.
3. Ha mens mmupuaoi#t ¢=0,1 vy magaeT HopMaIbHO MOHOXPOMATHYECKHIA CBET C JUTHHON BOJTHBI
A=0,6 mxm. DkpaH, Ha KOTOpoM Habmomaercs IudpaKIUOHHAS KapTHUHA, PaCHOJIOKEH
napajuielibHO 1mieau Ha paccrosHuu =1 m. Omnpenenute paccTosHHEe D MeXay mepBBIME
TU(GPAKIIMOHHBIMU  MHUHUMYMaMH, PAacHOJIOKEHHBIMH 10 00€ CTOpPOHBI IEHTPaIbHOTO
dbpayHrodpepoBa MaKCUMyMa.

3 BapuaHT
1. Teno B ¢popMe KOHyCa C yriIoM MEXKIY €ro OChl0 W oOpasyromieil paBHbIM 60°, mOrpy3min
[EJIMKOM B TPO3PAYHYIO KHIKOCTh BEePIIMHOW BHU3. [Ipu 3TOM OGOKOBYIO TOBEPXHOCTH HENb3S
BUJETh HU U3 OJIHOM TOYKHM NMPOCTPAHCTBA HaJ MOBEPXHOCTHIO >KUIKOCTH. KakoB mokasarenb
IIPETIOMJICHUS KUJIKOCTHU?



2. YcraHoBka s HabmoaeHUs kojer] HbploToHAa OCBemiaeTcs MOHOXPOMATHUYECKHUM CBETOM,
najgaonmM HopMmainbHO. [lpu 3amonHEHWHM NTPOCTPAHCTBA MEXKIAY JMH30M M CTEKISHHOU
MJIACTUHKOM MPO3PauyHOM KHUIKOCTBIO pagUyChl TEMHBIX KOJICII B OTPAaXEHHOM CBETE
yMeHbIIWIIUCH B 1,21 paza. Onpenenure nmokazaresib TPEJIOMIICHUS KUJTKOCTH.
3. Ha nudpakunonnyro pemetky mmnoi 1=15 mm, cogepxkariyro N=3000 mrpuxoB, magaer
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET C JUIMHON BOJHBI A=550 nm. Omnpenenure 4YuCiIO
MaKCHUMYMOB, HaOJII0/1aeMBbIX B CIIEKTPE AU(PPAKIIMOHHON PEIIETKH.

4 BapuaHT
1. KakoBa fmomxHa ObITh MUHHMAaJIbHAS JJIMHA CTOPOHBI KBAJIPATHOTO IJIOTA, YTOOBI C HETO HE
OBbLT BUJICH KaMEHb, HAXOIIUICS 110J] cepeanHoi iota? [myouHa Bogoema 1,5 m, mokaszarenb
npesomiieHus Boasl 1,3.
2. Jlns u3MmepeHus MoKaszaTels MpeloMJICHHs aMMuaka B OAHO M3 IUied HHTepdepomerpa
MaiikenbCcoHa TIOMEIIEHA 3aKphITasi ¢ O0CMX CTOPOH OTKAa4YeHHas 1O BBICOKOTO BaKyyma
CTeKJIsIHHAs TpyOka anmuuoit 15 cm. [lpu 3anomuHeHun TpyOKM amMMHaKoM HHTephepeHIIMOHHAs
KapTUHA JUIsl JUIMHBI BOJHBI A=589 nm cMectunach Ha 192 mosnockl. Onpenenute nokasareib
MPETOMIICHUS] aMMHAaKa.
3. Ha mens mmpunoit ¢=0,1 mm magaeT HopMaIbHO MOHOXPOMATHYECKHA CBET C JUTHHON BOJIHBI
A=0,5 mxm. JudpakunonHas kapTuHa HaOIOIAeTCS HAa SKpaHe, PacloIOKEHHOM MapaielbHO
menn. Onpenenure paccrosHue | OT menu A0 3KpaHa, €CIM IIMPHHA IECHTPAIbLHOTO
nudpakironHoro Mmakcumyma b=1 cu.

Tunossle BOIIPOCHI IJIsI 9K3aMCHa

1. Kunemaruka rapMOHHYECKUX KOJIEOaHUI.

2. JluHaMuKa TapMOHHUYECKUX KOJIeOaHUH.

3. MareMaTnyecKkuii MasiTHUK.

4. Pu3nYeCcKUil MasiTHUK.

S. DHeprusi rapMOHUYECKOT0 OCLHIUIATOPA.

6. Cnosxenue xoyiebaHHil OTHOTO HapaBIEHUS.

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

9. VYpaBHeHHE 3aTyXaroIuX KoJIeOaHUH.

10.  XapakTepuUCTHKH 3aTyXaHHs.

11.  BeIHYX/eHHbIE KOIE€OaHUS.

12. VYpaBHeHHE BBIHYKICHHBIX KOJICOAHUH.

13.  Pesonasc.

14. DHeprus BbIHYXIECHHbBIX KOJeOaHUH.

15.  BomHOBBIE IpOIECCH] B YIPYTUX Cpeaax.

16.  IlpomospHBIE U MOTIEPEYHBIC BOJTHBI.

17. CunyconganbHble (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 2IEKTPOMArHUTHON BOJIHBI.

25.  CBoiicTBa 3/IEKTPOMArHUTHHIX BOJIH.

26.  DHepreTHYecKHe XapaKTEPUCTUKH AIIEKTPOMArHUTHON BOJTHBI.
27.  lllkana >neKTpPOMarHUTHBIX BOJH.\

«CBeToBas BOJIHa»

1. OO11ee BOTHOBOE YpaBHEHHE.

2. BonHOBOE ypaBHEHUE 3JIEKTPOMArHUTHON BOJTHBI.

3. I1mockas 37eKTpOMarHuTHast BOJIHA.



4 CBs13b MrHOBEeHHBIX 3HaueHu# E u H.

5 DHeprusi 3JIEKTPOMArHUTHOW BOJIHBI.

6. NMI1ynbC 3JIEKTPOMarHuTHOM BOJIHBI.

7 Dddexr [Jomnepa 1ist 3IEKTPOMArHUTHBIX BOJIH.
8 [IIkana 371eKTPOMAarHUTHBIX BOJIH.

9 KpuBas Bugumoctu.

10. [Tokazarens mpenoMIICHHS.
11. MHTEHCUBHOCTH BOJIHBI.
12. Bus1 cBETOBBIX BOJIH.

«MHTepdepen1ys cBeTay

OCHOBHOI IPUHIUT UHTEPPEPEHIIHOHHBIX CXEM.
VYcnoBre MakcuMyMa U MUHUMYMa IIpU HHTEP(HEpEHIUH.
upuna naTEpPEPESHINOHHON MOTOCHL.

KorepeHTHOCTS.

JInvHa KOrepeHTHOCTH.

Bpems korepeHTHOCTH.

[IIuprHa KOrepEeHTHOCTH.

WHTepdepeHIMOHHbIE CXEMBI.

BoOoo~NoOR~WNE

0.  IlpocBerieHue ONTHUKH.

11.  Harepdepomerp MaiikenbcoHa.

«Iudpaxus ceeray

Judpaxnus cserta.

[Tpunumn Iroirenca-Openens.

Hudpaxius Openenst Ha KPyTiIoM OTBEPCTHH.
3onbl Openerns.

Hudpaxus Opaynrodepa.

Hudpaxius OpayHrodepa Ha KpyriioM OTBEPCTUH.
Judpakius OT MHOXKECTBA OTBEPCTUH.
Hudpakuus @paynrodepa Ha mienu.

VYcnoBre MUHUMYMOB.

Pacnipenenenne MHTEHCUBHOCTH.
JudpakuonHas pemeTka.

JppakioHHas pacXxoIUMOCTb IyUKa.
JudpakimonHas pemeTka Kak CleKTpaJbHbIi mpuoop.
14.  JTudpaxuus Ha IPOCTPAaHCTBEHHOM peLIETKE.
«Ilongpuzanus ceera»

[Tonsipuzanus ceera.

Bunel nongpuzanun.

EcrecTBeHHBIN CBET.

[Tonsipu3saTopsl.

Crenens NOISpU3ALINH.

3akoH Mamtoca.

[onapuzanus npu OTpaXxeHUH U MPETOMIICHUH.
JIBOMHOE JIy4elpeIOMIICHHE.

Cynepro3unus NoJsspU30BaHHBIX BOJIH.

0.  JIBympenomisitomiast IIacTHHKA.

11.  AHanu3 noJsipu30BaHHOIO CBETA.

12.  HurepdepeHuns noiasipu30BaHHBIX BOJH.

13.  HckyccTBeHHOE TBOMHOE JIY9eTIPEITIOMIICHHS.
14.  Bpauienue HampaBiIeHUs TMHEWHON MOISPU3ALINH.
«B3auMopeiicTBrE CBETa C BENIECTBOM))

1. Hucnepcus ceera.

CoNoOR~WNE

e e
wh o

BOoo~NoOGRWDNE

WuTepdepenmys cBera Npu OTPAKEHUHU OT INIOCKUX IJIACTUHOK.



CoNoORWN

[ SN
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Kiaccuueckas Teopust fucnepcum.
BoaHOBOI maker.

I'pynnoBast CKOpoOCTb.
Ilornomenue ceera.

3akon byrepa.

Koaddurnuent normomieHus.
Paccesnue cpera.

3akoH Panes.

[Tonspusanus pacCcessHHOTO CBETA.
MonekynsapHoe paccestHue.
N3nyyenune BaBuioBa-YepeHkosa.

JTan: npoBeJeHNe TEKYILEero KOHTPOJIA yCIeBaeMOCTH 0 Aucuuiniuge (3 cemecTp)

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

TunoBbie BApUAHTHI 3a1aHUI /151 KOHTPOJIbHON padoThI:

1.

1 BapuanT
MorHoCTh M3My4YeHHsSI a0CcoMroTHO uepHoro Tena N = 34 kBt. Haiitm temmeparypy

3TOTO TeJIa, €CIM U3BECTHO, YTO €ro MoBepxHocTh S= 0,6 M z,

JllimHa BOJIHBI CBETa, COOTBETCTBYIOIIAs KpacHOW rpanuie Qorodddekra, st
HEKOTOporo meramia Ag= 275 uM. Haiitu paboTy BbIxona A 3JIeKTpoHA M3 MeTallja,
MaKCUMaJIbHYI0 CKOPOCTh Umax JIEKTPOHOB, BBIPHIBAEMBIX U3 METAJLJIa CBETOM C JJIMHOU
BOJIHBI A= 180 HM, 1 MAKCUMATTbHYIO KHHETHYECKYIO IHEPTUIO W max SJIEKTPOHOB.

OrnpeenuTh SHEPTHIO CBA3U sIpa aTOMa T'eJIHs ‘2‘ He . Macca HeWTpaJIbHOTO aTOMa reaus
paBHa 6,6467-10%" kr.

Onpenenuth, Kakas 4acTb HA4yaJIbHOTO KOJIMYECTBA SJEp PaJMOAKTUBHOIO M30TONA
pacraziercs 3a BpeMs t, paBHOE JIByM IiepuojaM noiypacnazaa Tase.

. 232
Kaxoit u3otor 06pasyercst U3 g;° TN mociie 4eThIpex oL - pachaoB u ABYX [3 - pacmamaos?

2 BapuaHT
Haiitn Temneparypy T meuwm, eciaum HM3BECTHO, YTO M3JIyYEHUE M3 OTBEPCTUS B HEU

momansio S = 6,1 m° umeer mommocts N = 34,6 Br. M3nyuenne cantath GIH3KHAM K
U3IY4EHUI0 a0COIIOTHO YEPHOI'O Tea.

Haiitu vacToTy Vv CcBeTa, BBIPHIBAIOIIETO M3 METajlula 3JIEKTPOHBI, KOTOPbIE MOTHOCTHIO
3aJiepKUBalOTCs pa3HocThio moTeHnuanoB U=3 B. ®otosddext HaunmHaeTcs mnpu

qactoTe cBeta Vo = 6-10™ 'y, Haiitit paGoTy BBIXOJA A SIEKTPOHA M3 METAIIA.

15
Ompenenuth Maccy u3oroma 7 N, eciii M3MEHEHHE MacChl NMpH OOpa3OBaHMU spa
>N cocrasmser 0,2508-10%" kr.

22
Ilepuon momypacnaga paguoaKkTUBHOTO H30TOINA AKTUHMS 895 Ac cocraBnser 10 cyT.
Omnpenenuth BpeMs, 3a KOTOpoe pacnaneTcs 1/3 HayalbHOTO KOJIMYECTBA SIACpP aKTUHUSL.

. 238
Kakoii m3otom o0pasyercs u3 g, U mocie Tpex o - pacnaioB U ABYX 3 - pacmaaoB?
3 BapuaHT

Kaxyro momaocTh m3mydenust N umeer Comnnne? Mznydenne ColiHIIa CYUTATh OJIM3KUM K
U3JTy4eHUI0 abCcoM0THO YepHOro tena. Temmneparypa nosepxHocta Connna T= 5800 K.
Haiitn 3anepuBaroinyo pa3HoCcTh NOoTeHIManoB U Juisl 3JI€KTPOHOB, BHIPBIBAEMBIX MPHU
OCBEILIEHUY KaJIHs CBETOM C JUTMHON BOJIHBI A=330 HM.



3. Ilpu otpeiBe HeWTpoHa OT siApa Tenus gHe oOpa3zyercs A1po gHe. Onpenenuthb
SHEPrUI0 CBS3U, KOTOPYIO HEOOXOJUMO HJIsi ATOro 3aTpaTuTh. Macchl HEUTpallbHBIX
aToMoB 3 He u 3 He cootBercTBeHHO paBHbI 6,6467-107% kr u 5,0084-107% kr.

4. OnpenenuTh MEPUON TOJIypaciaga PagdoaKTUBHOTO H30TOINA, €Cd 5/8 HadalbHOTO
KOJIMYECTBA SiZIEp STOTO U30TOMAa pachaioch 3a Bpems t=849 c.

. 2
5. Kakoit uzoron o6paszyercs u3 9§9U moclie AByX 3 - pacmaaoB v OAHOTO ¢, - pacrnanaa’?

4 BapuaHT

1. Kakyioo 5>HEpreTH4ecKyro CBETUMOCTh R, uMeeT a0COJIIOTHO YEpHOE TeJlo, ECIH
MaKCHMYyM CHEKTPaJbHOM MIIOTHOCTH €r0 YHEPreTHYEeCKONH CBETUMOCTH MPUXOIUTCS Ha
JUTHHY BOJHBI A=484 HM?

2. @otoHbI ¢ sHepruei £€=4,9 3B BBIPBIBAIOT JEKTPOHBI U3 METaJIa C padOTON BhIXO/a A
=4,5 5B. HaliTu MakcUMajabHbId UMIYJbC Pmax, IE€PEAABAEMBII MOBEPXHOCTH METaJLIa
MIPHU BBUIETE KAXKJIOTO AJIEKTPOHA.

3. Omueprus cBsa3u Ec A1pa, cOCTOSIIET0 U3 TPeX MPOTOHOB U YETHIPEX HEUTPOHOB, paBHA
39,3 MaB. Onpenenuts Maccy m HEUTPAIBLHOTO aTOMa, 00JIaJAI0IIET0 TUM SIPOM.

210 9 -
4. TlocTosHHAS PAJMOAKTHBHOTO paclaja H3oToma g Pbpasma 10°c™ . Ompenenuts

BpEMs, B TCUYCHHUC KOTOPOI'O pacrnagacTcCsa 2/5 Ha4yaJapHOrO KOJIMYECTBA AACp 9TOro
PAAOAKTUBHOI'O U30TOIIA.

o 8 -
5. Kakoii u3oromn obpasyercs u3 5 Li mocne oxnoro P - pacnaga u onHoro o - pacnana?

PA3SJIEJ «<MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA»

TunoBble BAPHAHTHI 3aJaHUI 1J151 KOHTPOJIbHOH PadoThI:
1 BapuanT

1. B 6amione BmectuMocThio V = 25 11 HaxoauTcs Bogopoa mpu temmeparype 7 = 290 K.
[Tocne Toro xak 4acTh BOJOpOAAa M3PAacXo/I0BalIM, JaBJI€HHE B OAaJUIOHE MOHU3WIOCH Ha Ap =
0,4 MIla. OnpenenuTh Maccy M U3pacxoI0BaHHOTO BOJIOPO/IA.

2. CMmecsk renus u aprosa Haxogutcs npu temneparype 7' = 1,2 kK. Onpenennuts cpegnioro
KBaJIpaTUYHYIO CKOPOCTb { Uxz) ATOMOB T€JIHS U aproHa.

3. Monp kucnoposaa, 3aHuMaBunii o0bem Vi = 1 n npu temmeparype T = 173 K,
paciypmics U30TepMudecku 10 oobema Vo = 9,712 5. Haiitu: a) npupaiieHue BHyTpeHHEH
sHepruu raza AU; 6) paboTy A, COBEpIIEHHYIO ra30M; B) KOJIMYECTBO Teria Q, MoyyeHHOe
razoMm. ['a3 paccmaTpuBaTh Kak peajbHBbIi.

2 BapuaHT

1. B xonbe BmecTHMOCTBIO V = 100 cM® cofepKuTCS HEKOTOPHIiA ra3 IpH Temmeparype T =
300 K. Ha ckonpko MOHU3UTCS JIaBJI€HHUE p ra3a B KOJOe, €ClIU BCIEACTBUE YTEUKHU U3 KOJIOBI
oiiizer N = 10%° monekyn?

2. Haiitu cpemuroro ummHy cBoOomHoro mpobera (l) Mojekyn a3ora mpu ycJIOBHH, YTO €TO
JMHamMuyeckas Bs3kocTh 1 = 17 mklla-c.

3. CoBepiiast 3aMKHYTEHIH MPOIIECC, Ta3 TMOIYYHII OT HarpeBaTellss KOJIWIeCTBO TeTTOTH Q1 =
4 xJIx. Onpenenuts paboTy A raza npu NpOTEKaHUM IMKIIA, €CITU €r0 TEPMHUUECKUI K.II.J. 1 =
0,1.

3 BapuaHT

1. TIsIMHKY, B3BEIIEHHBIE B BO3AyXe, HMeIoT Maccy M = 10 *° 1. Bo ckonbko pa3
YMEHBIIUTCS KOHIISHTPAIUS N MK yBeNIn4eHUH BbicoThl HAa Ah = 10 M? TemmnepaTypa Bo3ayxa
T=300K.

2. OnpenenuTh CPeIHIO apu(PMETHIECKYIO CKOPOCTh (L) MOJIEKYII Ta3a , €CIIH X CPeTHSs
KBaJpaTUYHasE CKOPOCTh (Ls)=1 KM/C.

3. Ilpu ©30T€pMUUECKOM PaCIIMPEHUH BOAOPOAA MAcCOM m = 1 T, UMEBILIETO TEMIEPATYPy
T =280 K, o0bem raza ysenuuuics B Tpu paza. Onpeaenuts padoTy paciIupeHus rasa.



1.

4 BapuaHTt

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

T=300 K u naBnenuu p=5 MIla?

2.

3.

Cpenusist aiiHa cBoOoMHOTO npobdera (|) MoeKysbl yTIeKHUCIIOro ra3a mpyu HOpMalbHBIX
ycnoBusix paBHa 40 HM. OrnpeenuTsh CPeAHIO0 apU(PMETUYECKYIO CKOPOCTh (L) MOJIEKYII.
[Ipu n30TEpPMUUECKOM paCIIMPEHUHU BOAOPOIa Maccoi M = 1 I, UMEBILIETO TEMIIEPATYpPy
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 OJICKTPOMAariuTHOI'O U3JIyYCHUA»

1.

HBOo~NoO T RWN
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0.
11.
12.
13.
14.
Jlexuus «BomHoBBIE cBoOCTBA yacThll. Y paBHeHue [lpennnrepa

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

TernnoBoe u3iryyeHue.

[TpoGnema TenIoBOro U3J1ydeHus.
3akon Credana-bonpivmana.

3akoH cMelieHus Buna.

®opmyna Panes-/Ixunca.

®opmyia [Lnanka.

doroaddexr.

OcHoBHbIe 3ak0HOMEepHOCTH (hoTOdhPexTa.
®opmyna DHHIITEHHA.

TopMO3HOE PEHTI€HOBCKOE U3ITy4YEHHE.
DOTOHBI.

KopnyckysipHO-BOJIHOBOW Jyalli3M.

A dexr Komnrona.

Teopus >¢pdexra KomnroHa.

SAnepHast Mmozienb aToma.

IToctynate! bopa.

Oneitel @panka-I'epua.

boposckas mojiens atTomMa Bogopoa.
CrexTpanbHbIe JUHUU BOJOPOIONOT00HBIX CUCTEM.
BostHOBBIE CBOMCTBA YaCTULL.

I'mnoresa ne-bpoiins.

[IpuHUMIT HEOTIPEIETEHHOCTH.
CooTHotenus HeorpeeneHHocTel. OMBIT CO MIEINbIO.
Pa3mep aroma Bogopoaa.

CocrosiHue YacCTHUIhI B KBAHTOBOW TEOPHUU.
VYpasuenue llpénunrepa.

CranuoHapHbIE€ COCTOSTHHUS.

KBanToBanue.

Yactuna B IpsIMOYTOJIbHOM sIME.
KBaHTOBBII rapMOHUYECKUN OCLUILISATOP.
[ToTenmanpHbBIE OApPHEPHI.

TyHHenbHBINH 2P PEKT.

OrnepaTopbl GU3MIECKUX BEIMUMH.
CoOCTBEHHBIE COCTOSIHHSL.

. KBanToBanme MoMeHTa HMITyJIbCA.

Jlexuusa «duznka aToOMOB)

1.

2
3.
4.
5

KBantoBanue aroma Bogopoja.
KpaTHOCTb BBIpOXKIEHUS.

CHMBOJIBI COCTOSTHHS.

Pacnpenenenue mioTHOCTH BEPOSITHOCTH.
[IpaBuna orbopa.



CnuH 3neKkTpoHa.

[TonHBIE MOMEHT UMITYJIBCA AJEKTPOHA.

ToHKas CTPYKTypa CIIEKTPAJIbHBIX JIUHUM.
MexaHn4yecKkuii MOMEHT MHOTO3JIEKTPOHHOTO aTOMa.

10. CnoxeHue yrioBbIX MOMEHTOB.

11. TlpaBwita oT60pa.

12. Mpunnun [aymnm.

13. IlpaBuio XyHaa.

14. 3akon Mo3nu.

15. MaruuTHbII MOMEHT aToma.

16. OpOuTanbHBI MATHUTHBIA MOMEHT.

17. CnuHOBBII MAarHUTHBIA MOMEHT.

18. TlonmHbIif MArHUTHBI MOMEHT.

19. Dddext 3eemana.

20. O¢ddexr [Namena-baka.

21. DneKTpOHHBIN MapaMarHUTHBIN pe30HaHC.

Jlexuus «ATOMHOE PO U 3JIEMEHTAPHBIE YaCTULIBI»
Cocras spa.

XapaKkTeprUCTUKU aTOMHOIO s1pa.

Pa3mepsr sizep.

Macca u sHEprus cBs3H sAapa.

VnenbHas sHEpTUst CBA3H.

Oco0OeHHOCTH SEPHBIX CUIL.

MexaHu3M B3aUMOJEHCTBUS HYKJIOHOB.
OCHOBHOH 3aKOH PaJMOAKTUBHOTO pacnasa.
A dextr Meccbayspa.

0. SnepHble peakuuu.

11. Dueprust peakuuu.

12. DHepreTuueckas cxema siJIepHOI peakiuu.

13. DnemeHTapHbBIE YaCTHUIIBL.

14. ®ynnameHTalIbHBIE B3aUMO/ICHCTBUS.

15. Cucremaruka 3JIeMEHTApHBIX YaCTHII.

«neanbHbIN Ta3»

1. Craructudeckuil ¥ TepMOAMHAMUYECKUNA METO/IBI.
OcHOBHBIE TOHATHS MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH.
VYpaBHEHHE COCTOSHUS UAEATBLHOTO ra3a.

OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.
DU3NYECKUN CMBICIT TEMIIEPATYPHI.
3akoH JlanbTOHA.
Crenenu cBOOOIBI.
['mnore3a o paBHOpacHpeeICHUH YHEPTUH 110 CTENEHsIM ¢BO001bl. BHYyTpeHHs sHeprus
U7eabHOTO rasa.
«Pacnpenenenns Makcseina u bonpmanay
1. Pacnpenenenne MakcBeiia.
OmnbITHas TpoBEpKa pacnpeaenenus Makcpena.
XapakTepHbIE CKOPOCTH.
®opmyna Makcsessa B IpUBEIECHHOM BUJIE.
3aBUCUMOCTB pacnpeneneHuss MakcBeiia OT TeMIEPaTypBbl.
Pacnipenenenue no sueprusam Moisekyn. Pactipenenenue bonbsimana.
bapomerpuueckas hopmyia.
3akoH pacnpenenenus Makcpeia-bonabimana.
«HepaBHOBECHBIE MAKPOCHCTEMBI»
1. SBnenus nepeHoca B TEpMOJUHAMUYECKH HEPABHOBECHBIX CPEJax.

HBOoo~NoOhwDE
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Hown

5.

OMIIMpUYECKHUE YPaBHEHHUS ITPOLIECCOB MEPEHOCA.

Cpennsis niuHa CBOOOTHOTO TIPOOera MOJIEKYII.
MonexkysipHO-KMHETHYECKasi UHTEPIIPETaLUs sIBICHUM IIEpEeHOoCa.
AHanu3 K03 UIIUEHTOB MTepeHoca.

«IlepBoe HauaNoO TEPMOAUHAMUKI

CoNoA~WNE

[TepBoe Ha4aI0 TEPMOIMHAMUKH.

Pabora raza npu u3MeHeHUU ero oobeMma.

TermmoeMKoCThb HIeaJIbHOrO rasa.

MoutsipHasi TEIIOEMKOCTh IIPH IMOCTOSIHHOM 00beMe.

MosisipHasi TEIJIOEMKOCTh TIPH MTOCTOSHHOM JIaBJICHHH.
[TocrosinHas agua0aThl.

[TprMeHeHHe TIepBOro Havyajla TePMOJIUMHAMUKH K H30MPOIIECCaM.
Anuabatryeckuit mporiecc.

[TomuTpONMYEeCKHE MPOLIECCHI.

«BTopoe Havano TepMOIMHAMUKI

CoNoOA~WNE

Bropoe Hauano TepMOAMHAMUKH.

OO6parumMbie 1 HEOOpPATUMBIEC IPOIIECCHI. DHTPOIIHS.

CBoiicTBa SHTPOIUMU.

M3MeHeHune 3HTPONUHU B U30IIpoLeccax.

Kpyrosoii mpouecc.

Tepmuueckuiit K03 (HUIMEHT TOJIE3HOTO ASUCTBUS IS KPYTrOBOTO MPOILEcca.
[uxn Kapno.

CratucTudeckuii CMbICI BTOPOTo Hayaia TEPMOAMHAMUKH.

OHTpONUS U BEPOSITHOCTb.

«PeanbHbIE ra3bl»

©CoNoR~wWNE

VYpasHenue Ban-nep-Baanbca.

OHeprus BaH-Iep-BaalbCOBCKOIO rasa.

N3orepmel Ban-nep-Baanbca.

MertacTaOunbHbIE COCTOSHUS.

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

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

JnarpaMma cOCTOSTHUM.

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

1.
2.
3.
4.
5.

Kugkoe cocrosaue.

IToBepXHOCTHOE HATSKEHUE

JlaBiieHME 110 U30THYTOM TOBEPXHOCTHIO.
SIBiIeHUMS HAa TpaHUIIAX MEXKIY CPEIaMU.
Kanunnsipusie sBieHus.

«Kpucrammmueckoe cocrosnue. [Imazma

N akwNE

Kpucrannnueckoe coctosiHue.
DU3NYECKUE TUTTBI KPUCTAIUIOB.
TermmoéMKOCTh TBEPIBIX TEL.
Knaccunueckas Mozeb.
TermmoéMKOCTh TBEPIBIX TEL.
Monens DHITITEHHA.
TermmoéMKOCTh TBEPIBIX TEL.
Mogens [lebas.



