I'ocydapcmeeHHblil 3Kk3ameH no pusuke
@Dusuveckull pakyabmem MI'Y umenu M.B./TomoHocosa
CneyuanbHocmb «@Du3uka KOHOEHCUPOBAHHO20 COCMOAHUSA BeLeCmaea

Buaer Ne 1

1. TepmoaHHaMHYeCKHH MOAXO/ K OTNMCaHHUIO MOJIEKY/IIPHBIX siB/IeHHH. Temmeparypa.

2. JI¥3/1eKTPUKH, MarHeTUKH, MPOBOJHHKH, CBEPXIPOBOJHMKM M HX 3/1€KTPOMAarHUTHBIE
CBOMCTBA.

3. TInockui BO3AYIIHBIM KOH/EHCATOP COCTOMT M3 [BYX KBA/|PaTHBIX OOK/IAfloK pa3MepoM
@, HaxoJsIMXCS Ha paccrosHuM | apyr ot gpyra (I <<a). Mexay o6K1agKamu
TIOMECTH/IA  JU3/IeKTPHYECKYI0 TUIACTHHKY C [IM3/IeKTPUYeCKOW TMPOHHMI[AEMOCTBIO o€,
3ar0/IHSAOIYIO NIPAKTHYECKH BeCh 06beM KOH/IeHCaTopa, U MOK/IFOUYN/IA KOH/IeHCaTop K
HCTOUHHUKY C HanpspkeHueM U. Hadigure cuiy, KoTtopas Oyaer jelcTBoBaThb Ha
TUTACTUHKY, €C/IM BbIIBUHYTHL €e M3 KOH/eHCAaTopa Ha HEeKOTOPOe PacCTOsiHUe, HaMHOTO
MpeBbillaollee /, HO MeHblIee, YeM ee MOIePeyuHbIid pa3Mep d.

3aBe/IyIOLIHI OT/e/IeHHeM
(u3MKH TBepAOro Terna,
npogeccop A.H.Bacuibes

I'ocydapcmeeHHblll 3K3ameH no ¢pusuke
Dusuveckutl pakyabmem MI'Y umenu M.B.JTomoHocosea
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOSAHUSA BeLecmea

buner Ne 2
1. TeueHue BA3KOW )KUAKOCTH. YpaBHeHHe HaBbe - CTokca. Uncsio PeliHosb/ica.
AToM Bogopoza 1o bopy.
3. JIBa OJIMHAKOBBIX TeJla 3apbiThl B 3eM/I0 Ha OOMBILIOM pPacCTOSIHUM JPyr OT Apyra.

PasHocTh noTeHanoB Mexxay HUMH U. [IpOBOJMMOCTH IOYBBI B OKPECTHOCTH 3THUX TeJl
paBHBI A; U A;. HaliiuTe rnoTeHIMaIbI Te/I OTHOCUTEILHO GE@CKOHeUHO Y/1a/leHHOM TOUKH.

£

3aBe/yIOLMH OT/e/leHueM
(bHU3MKH TBEpAOro Tena,
nipocdeccop // A.H.BacunbeB




I'ocydapcmeeHHblil 3Kk3ameH no ¢pusuke
Pu3suyeckull pakyrbmem MI'Y umenu M.B.JTomoHocosa
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOSAHUA 8euwjecmea »

Buner Ne 3

da3oBble Mepexo/ibl [ePBOro U BTOPOro pojja. Y C/I0BUS YCTOHYUBOCTH U PABHOBECHSI.
Onektpocrathyeckoe rmose. 3akoH KysoHa. Teopema TIaycca. MysbTHIIONBHOE
pas/ioyKeHue I10TeH1{Hala.

KBazipaTHasi paMKa Maccod m, cjellaHHas W3 TOHKOTO IPOBOJA, MOXKeT 6e3 TpeHus
BpaIl{aThCsi BOKPYT BePTHKA/IbHOM OCH, MPOXO/sIIel yepes ee LIHTP I1eprieHAUKY/ISIPHO
ABYM TIDOTHBOIIOJIOXKHBIM CTOPOHaM paMKW. Pamka HaxoguTcs B OZHOPOAHOM
FOPH30HTA/IbLHOM MAarHWTHOM T10/1e uHAYKIUed B. ITo paMke TeueT MoCTOSHHBLIA TOK I.
Ornipesenivre nepuoj Masbix KosiebaHHi paMKH OKOJIO TIO/IOXKEHHUST ee PaBHOBECHS.

3aBeJyIOIIMH OT/Ie/IeHHeM
(bU3MKK TBEpAOro Tena,

npodeccop %\Q ? A.H.Bacunbe

1.
2,

I'ocydapcmeeHHblil 5K3ameH no ¢usuke
dusuveckuti pakyabmem MI'Y umenu M.B.JIomoHocosa
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOAHUS 8elecmed

bunaer Ne 4

Teryi0eMKOCThb TBep/bIX Tesl. Mogemu lebast 1 DHHILITeHHa.

KBasucranponapHoe rpubmokenne. CKUH-3¢GdeKT.

OT ABYX KOrepeHTHbIX TOUEUHBLIX MCTOYHMKOB CBeTa IoJay4YeHa HHTepdepeHLIMOHHAs
KapTHHa Ha 3KpaHe, y/jaJleHHOM OT UCTOUHHKOB Ha paccTtosiive L = 2 M. Bo cKo/bKo pas
M3MEHUTCs LIMPHUHA UHTep(depeHLMOHHbIX 110/10C, eC/IH MEeXXAY UCTOUHMKAMU U SKPaHOM
MOMECTUTH COOHparolyl0 JMH3Y C (OKYyCHBIM paccTosiHueM f=40cM TaK, uTOOBI
HCTOYHHUKM OKasa/Mch B ee (QOKaIbHOM IUIOCKOCTH? PaccTosiHHe MeXy HCTOYHHKAMH

MHOro MeHblle fu L.

3aBeayIOLIMI OT/le/IeHHeM
(bH3MKH TBEPAOrO Tesa,
npocdeccop / A.H.Bacunbes




T'ocydapcmeeHHbill 3K3ameH no ¢usuke
dusuueckuli pakynbmem MI'Y umenu M.B./IomoHocosa
CneyuanbHocmb «PU3UKA KOHOEHCUPOBAHHO20 COCMOAHUA 8elecmea»

Buner Ne 5

1. Craruueckoe MarHuTHoe nosie. 3akoH buo-Casapa-Jlariaca. O/1eKTpOMarHUTHast
HWHAYKIHA.

2. ®dyuHkuwms Jlarpawka v ypaBHeHHs JlarpaH)ka CMCTeMbl MaTepHa/IbHbIX TOYEK.
WHTerpass! ABWKEHHUS.

3. Haiigure 3HEpPrur0 B3aMMO/I€HCTBUS ABYX AUIT0/eH C JUIOJILHBIMH MOMEHTaMU P1 U P2,
HaxXOAAIUXCsl Ha PaCCTOSHUM r >> [; ipyT oT zipyra (I; — pa3mep i - ro AuIoJisi).

3aBe/yIOLMH OT/e/IeHHEM
(bHU3KKKU TBEpAOro Tena, /
. A.H.Bacunbes

npodeccop

I'ocydapcmeeHHblil 5K3ameH no usukxe
dusuueckutl pakynbmem MI'Y umenu M.B./ITomoHocosa
CneyuanbHocmb «Pu3uKka KOHOEHCUPOBAHHO20 COCMOAHUA B8eWecmea»

Buer Ne 6

1. JluHaMKKa MaTepUaIbHOM TOYKH. 3aKOHbI HbIOTOHA.

2. dopmupoBaHHe 30HHOTO criekTpa. O dexrrBHas Macca. JHeprus PepMH U
MOBepXHOCThL PepMHu.

3. Tlo KpyrJioit TOHKOM IJTaCTUHKE PajinyCcoM R paBHOMEPHO pacripe/iesieH 3apsaj Q.
Haitjute HarpsDKeHHOCTD 10711 Ha OCH, MepHeHANKY/IAPHOM K IJIOCKOCTH I/TaCTHHKH,
KaK (YHKLIMIO PaCCTOSIHHSA Z OT ee LjeHTpa. MccieyiTe 1o/1yueHHOe BbIpa&KeHHe TIpH
z<<Ruz>>R

3aBeJyIOLIMH OT/le/IeHHEM
(u3UKHU TBEPAOro Tea,
npoceccop # A.H.Bacunnes




T'ocydapcmeeHHblll 3K3ameH no gusuke
dusuueckull pakynbmem MI'Y umenu M.B.JlomoHocoea
CneyuanbHocmb «Pu3UKa KOHOEHCUPOBAHHO20 COCMOAHUA 6ewjecmea»

Buner Ne 7

1. DHTpoONMs TEPMOAUHAMHUUECKON cucTeMbl. TepMorHaMHUUeCKUe IoTeHI{HaIbI.

2. VYpasHenue MakcBe/ula B Bakyyme. CKa/ISpHbIH H BEKTOPHBIH MOTeHLHaIbI.
Ka/bpoBouHasi ”HHBapHaHTHOCTb.

3. Temmeparypa nosepxHoctu Connija pasHa T=5800K, paccrosnue oT 3emu g0 ConHua
r=15*10'm. Paguyc Comana Rc=7*10°w. OuieHuThb Temriepatypy T; MOBePXHOCTH 3eM/IH.
YuecTs, uto gons a=0.3 usnydenus: Co/HIIa, MONajaroliero Ha 3eMJI0, OTPaXKaeTCs OT
€€ [1I0BepXHOCTH.

3aBe/yIOLIMH OT/Ie/IeHHeM

(bu3MKU TBEpOro Tesa, -
npogeccop de / A.H.Bacunbes

I'ocydapcmeeHHblil 3K3ameH no ¢pusuke
dusuueckull pakynsmem MI'Y umenu M.B.JTomoHocoea
CneyuanbHocmb «@Du3uKa KOHOEHCUPOBAHHO20 COCMOAHUA seujecmsa»

Buer Ne 8

1. YpaeHeHus Makcsesia B cpejie. MaTtepua/ibHble YPaBHEHHA. KomriekcHast
[M3/IeKTpUYeCKasi IPOHHI[AeMOCTD H M0Ka3aTe/lb Mpe/IOM/IeHHUs, X POCTPAHCTBEHHAA U
BpeMeHHasl JMCrepcusi.

2. BsaumogeiicTsue MosieKy/1. MieanbHbld ra3. OCHOBHBIE ra30Bble 3aKOHBI.

3. Tlo/IyIIPOCTPAHCTBO 3aII0/IHEeHO POBOAHUKOM. JIpyroe rojiyrpoCTpaHCTBO 3al0/HEHO
JHAIeKTPUKOM C JU3/1eKTPHUECKOH NPOHHLIaéMOCTBIO &. BHyTpH M3/1eKTPUKA Ha
PacCTOSTHUM ' OT TVIOCKOCTH, pasze’IsitoLel Mo/ IynpoCTPaHCTBa, HAXOAUTCS TOUeYHBIN
3apsi/; q. KakoBa IIOTHOCTB 3apsi/ia, HaBe/iEHHOTO Ha MOBEPXHOCTH MPOBO/JHUKA (MMEHHO
MPOBOAIHHKA, a He JU3/IeKTPUKA) B TOUKe MNaJieHHsl HOpMau 13 3apsja Ha 3Ty
TUTOCKOCTb?

3aBeAyIOLIMi OT/Ie/IeHHeM

¢u3MKK TBEP/Oro Tesa, /ZQ

npocdeccop A.H.Bacuibes

J




I'ocydapcmeeHHbill 3K3ameH no ¢usuke
Dusuveckull pakyarbmem MI'Y umenu M.B.JTomoHoco8a
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOAHUSA 8eWecmea»

Buner Ne 9

1. WHTrepdepeHLus cBeTa. BpeMeHHasi U IPOCTPaHCTBEHHAs! KOT@PEHTHOCTb.
NntepdepomeTpsi.

2. Jledopmaiiuu U HarpspkeHust B TBepAbix Tenax. Moaynu FOnra, capura. Koadduipent
[Tyaccona.

3. Kiaccuueckui ujjeanbHbIN ras, COCTOSALIMHA U3 N MOJIEKYJI, AUMOIbHBIH MOMEHT KaXK0h
13 KOTOPBIX P, TIOMELIeH B OJHOPOJHOE 37IeKTPHUUEeCKOe I10J1e HarpspKeHHOCThIo E.
BblunC/IMTe Be/TMYUHY BEKTOpa NoJisipy3aLiiu ra3a. Temneparypa rasa T.

3aBeayiolLMi OT/Ie/IeHHEeM
($HU3UKK TBEpAOro Tena,
npogeccop / 7 A.H.Bacunbes

I'ocydapcmeeHHblll 3K3ameH no ¢usuke
@usuueckull pakyabmem MI'Y umenu M.B./TomoHocoea
CneyuanbHocmb «PU3UKA KOHOEHCUPOBAHHO20 COCMOSAHUA 8ewjecmea»

Bumer Ne 10

1. Teopus duykTyali. BpoyHOBCKOe JIBU)KeHHe.

2. Jlucriepcusi u norsiouleHye cBeta. OTpakeHHe U Npe/loM/IeHHe Ha rpaHHLiax JByX Cpef,.
Paccesinue cBeta. @opmya Paes.

3. Jludppaxkuus PpayHrodepa IUIOCKOH BOMHBI Ha Iend Habmogaercs B (OKaIbHOM

TJIOCKOCTH JIMH3bl. BO CKOJIBKO pa3 W3MEHHTCS MHTEHCHBHOCThL CBeTa B )OKyce JIMH3bI,
ec/Iy 1e/lb HaKpbITh [UIOCKOTAPA/UTeNIbHON IIACTHHKOW, aMIUTUTYAHBIA KO3(QQHULIMEeHT
TMpoIycKaHus Kotopor umeeT BUA T(x) = sin (1x/a). Ocb OX /IeKUT B IUVIOCKOCTH 3KpaHa
W HarpasJ/ieHa NepreHAUKY/IpHO 1iesd. Kpas 1ie1d UMeroT KoopAuHaTtel X = 0 U X = a.

3aBeAyIOLIMHI OT/Ie/IeHHeM
(U3MKH TBEpPAOro Tena, _
npocgeccop / A.H.Bacunbes




I'ocydapcmeeHHblil 5k3ameH no ¢pusuke
Pusuueckutl pakynbmem MI'Y umeru M.B.JTomoHocosa
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOSAHUSA 8eUecmea»

Bumer Ne 11

1. PacnipesienieHre MoJieKyJ1 rasa 1o CKOpocTsM. Miea/lbHbIiH ra3 BO BHeLLIHEM
MOTeHI[MaIbHOM T10J1e.

2. OJHeprus 371eKTPOMarHUTHOro noss. Bekrop IToHHTHHTA.

3. Haligure pasHOCTb JJIMH BOIH AA IS IBYX JIMHUE M3/TyYeHHsl HaTPHsl, €C/TH MPU
Hab/1I0JeHHH MHTep(epeHIIMOHHBIX I10JI0C PABHOM LIMPHHBI B BO3/YIIHOM K/IMHE
HHTep(depeHIMOHHasl KapTHHA HCYe3aeT B IepPBBIH pa3 Mpu To/miuHe KiuHa d = 0,15 MM.
[Tpumute AA << Ao, e Ay = 0,59 MKM.

3aBeAyIOLLHI OT/e/IeHHeM
(u3MKH TBEpZOro Tena, /
npodgeccop /7}") A.H.Bacunbes

I'ocydapcmeeHHblll 5K3ameH no ¢usuke
Pusuueckull pakyabmem MI'Y umeru M.B.JTomoHoco8a
CneyuanbHocmb «PuU3UKa KOHOEHCUPOBAHHO20 COCMOSAHUA 8ewjecmed»

Buaer Ne 12

1. BsaumopgeiicTBUe cBeTa U BelljecTBa. 3akoHbI oToaddekra. 3akoH CredaHa-
Bonblmana.

2. PeanbHble ra3bl. YpasHeHHe BaH-/ep-Baanbca.

3 Haiiure MOMEHT MHEPLIMH OHOTO MOJIsI KJIACCHUeCKOT0 W/ealbHOro rasa,
MOMEILIEHHOT'0 B LIWIMH/PUYEeCKUIA COCY/ paZiiycoM R, KOTODbIM BpalllaeTcst BOKPYT
CBO€e OCH C yI/I0BOW CKOPOCTHIO ®. TemnepaTypa rasa T, Macca 0/JHON MOJIEKYJIbI M.

3aBeyIOLLUH OT/e/IeHHeM

¢u3MKH TBEPOro Tesa, -
npodeccop %_e/ A.H.Bacunnes
1=




I'ocydapcmeeHHblil 5k3ameH no ¢usuke
®usuveckuti pakynbmem MI'Y umenu M.B.JTomoHocosea
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOSAHUSA 8eWecmea»

Buner Ne 13

1. JKuakoctu. IToBepXHOCTHbIE IB/IEHUSA.
JIMHaMKMKa CUCTeMbl MaTepHaIbHbIX TOUeK. 3aKOHBI COXPAHeHHMS.

3. Hauaure ypaBHeHHe I1poLiecca Jyjisg 0OJHOro MoJs rasa Ban-zep-Baanbca, B KOTOpoM
Ter1I0eMKOCTb H3MeHseTcs 110 3akoHy C = aT?, rie a — nocrosiHHast. KoHcTaHTs BaH-zep-
Baannca a 1 b cuMtaiiTe H3BeCTHBLIMH.

3aBeyIOLMi OT/|e/IeHHeM F

(bu3MKM TBEpPAOro Tesa, :
npodeccop - A.H.BacunbeB

I'ocydapcmeeHHblil 3k3ameH no ¢pusuke
@u3suyeckull pakyarbmem MI'Y umeru M.B.J/TomoHocosa
CneyuanbHocmb «Pu3uUKa KOHOEHCUPOBAHHO20 COCMOSAHUSA 8eujecmea

Buner Ne 14

1. KomebaHusi cUCTeM C OIHOHM ¥ MHOTHMHM CTereHssMu cBo6obl. CBOGOgHEIE U
BBIHY)K/IeHHbIe KosleDaHusl.

2. CumMmeTpHs KPUCTa/UIOB. Ba3suc U KpHUCTa//TMYecKas CTPYKTypa. D/eMeHTapHas siueHka.
Pemerka bpase.

3. Haiigure ypaBHeHHe IpoLiecca, [IPOBOAUMOr0 HaJ| HjealbHLIM ra3oM, IIPU KOTOPOM
MOJISIpHasi TETJIOEMKOCTh I'a3a MeHsIeTCsl C TemriepaTypoii 1o 3akoHy C = aT, rje o —
[IOCTOSIHHASI.

3aBeJyIoLMi OT/le/IeHHeM
(bU3UKK TBepAOro Tena, 7.
npocdeccop A.H.Bacunses




I'ocydapcmeeHHbill 3K3ameH no ghusuxe
@usuueckutl pakynbmem MI'Y umeru M.B./TomoHocoea
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOSHUA Belecmea»

Buner Ne 15

1.  MexaHHKa XHJKOCTel U ra3oB. TeueHue HjleaIbHOH XHUAKOCTH. YpaBHeHHe Ditiepa.

2. TemnnoeMKocCTb pereTkd. Mojens DiHIITeHHA U Mozenb [ebas. DneKTpoHHas
TEerI0eMKOCThb.

3.  CrepskeHb [JJIUHBI L IBUXKETCS BAO/Ib OCH, KOTOpasi eMy napasuienbHa. C Kakoi
MUHHMMAa/IbHOH CKOPOCTBIO I0/DKeH JIBUTaThCsl CTep)KeHb, UTOOBI B HEIOABHIKHOM
CHUCTeMe OTCYETa ero KOHL[bl MOIJIM OZJHOBPEMEHHO 0Ka3aTbCs MeXXAY IUIOCKOCTSAMH,
paccTosiHUe MeXXy KOTOpbIMU [<L? JI0MyCTHM, CTep)KeHb JBWXXETCS C MCKOMOM
CKOPOCTBIO, U ero KOHL{bl OJJHOBPEMEHHO (B HETMOABH)XHOM CUCTEMe OTCUETA)
repeceKaroT JiBe 3TH IUVIOCKOCTH. B cucTteme oTcuéra cTep>kHS, Ha CKOMBKO paHblle 0JHO
M3 9TUX COOBITHM MPOU30MIET, ueM pyroe?

3aBe/lyIOLLMI OT/e/IeHHeM
(bu3MKK TBEpPAOro Tena,
npocdeccop A.H.BacuibeB

TI'ocydapcmeeHHbill 3Kk3ameH no ¢usuke
@usuueckulli pakynsmem MI'Y umeHu M.B./TomoHocosa
CneyuanbHocmb «@Pu3UKa KOHOEHCUPOBAHHO20 COCMOAHUSA 8eLjecmaa»

Buner Ne 16

1.  [udpaxips ceeta. [Ipubmokenus ®penens u dpaynrodepa.

Teopema Bnoxa. IToHATHe KBasUUMITy/Ibca. 30Ha bpuuirosHa.

3. W3 0HOrO COCYAA XHUAKOCTh BSI3KOCTHLIO 1] PABHOMEPHO I1epeTeKaeT B IPyroH COCy 110
BePTHKA/IbHOM LWIMH/IpHUYecKoi TpyOKe ayuHOM | 1 paguycoM r. KoHibl Tpy6KH oueHb
6/IM3KO K TIOBEPXHOCTSIM KUAKOCTH B 000MX cocyzax. Uemy paBHO /laB/ieHUe B LIeHTpe
TPyOKHU?

A

3aBe/yIOLIMH OT/le/IeHHeM
($HU3MKK TBepAOro Tena,

npogeccop A.H.Bacunnes




T'ocydapcmeeHHblll 5K3ameH no u3uke
dusuveckull pakysbmem MI'Y umeru M.B.J/lomoHocoea
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOAHUSA 8ewjecmea»

Buier Ne 17

1.  CnekrpabHble TPUOOPBI.

2.  KonebaHusi aTOMOB B KpMCTa/UTM4eCKoii pewreTke. Temnepatypa [lebas. AKyCTHUECKHE U

ornTuueckue (YOHOHBI

3. B JKHKOCTH BSI3KOCTBIO 1] HA PaCCTOSIHMM d HAaXOAATCA [jBa KPYIJ/IbIX JMUCKAa pajinycoM R.
Kakoil MOMEHT CMJI HY)KHO TIPW/IOXKHTb K OJHOMY M3 HHX, uTOObl BpallaTh €ro BOKIYT
CBOEH OCH C TOCTOSTHHOM He60JIbIION YII0BOM CKOPOCThI0 @? CuMTath, 4o R>>d.

3aBeayIOLMH OT/ie/IeHHEM
(U3MKHM TBEPJOro Tefa,
npocdeccop ' A.H.Bacunbes

I'ocydapcmeeHHblil 3K3ameH no u3uke
dusuueckuil pakynbmem MI'Y umeru M.B./IlomoHocoea
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOAHUA 8ewecmea»

Buser Ne 18

1. W3nyyeHue cBeTa aTOMaMM U MoJieKy/iamu. [IIMprHa JTMHUHA U3/TyYeHHs. CrioHTaHHbBIE U

BBIHY>KIEHHBIE TepeX0/ibl.

2. CKaHMpYyIOLIas TYHHe/IbHas MUKPOCKOIMHS. ATOMHO-CH/IOBAs MUKDOCKOIIHSL.

3. I'py3 Maccoil m, fiealljuit Ha IJlaIko# JocKe Maccor M, MpUKperuieH K HaXO/SIHMCs Ha
ee KOHL|aX OIOpaM TOCPeJCTBOM ABYX INPYXKMH JKECTKOCTAMH ki U k. B mosoxeHuu
paBHOBecHsi rpy3a obe MpYKUHbI He e OPMUPOBAHBL. Y/lepXKHBas AOCKY, OTBOAAT IPYy3
BJIO/Tb JOCKH OT IOJIOJKEeHHsl PaBHOBECHs1, a 3aTeM BCHO

CUCTEMy TIpe/ioCTaB/sioT camod cebe. Ilpenebperas ky m Ky
TpeHWeM MeXJy [OCKOH M CTOJIOM, OIlpe/iesuTe %
YaCTOTy BO3HMKIUIAX IpPH 3TOM MajbIX KoslebaHui M

[IOCKH U Tpy3a.

3aBeAyHOLIMHN OT/Ie/IeHHeM
(hu3MKH TBEPJIOro Tesa,
rpodeccop A.H.Bacunbes




N

I'ocydapcmeeHHblll 3k3ameH no ¢pusuke
@usuueckutl pakynbmem MI'Y umenu M.B./TomoHocosa
CneyuanbHocmb «Du3UKa KOHOEHCUPOBAHHO2O COCMOAHUSA 6eWjecmeas»

Buner Ne 19

[TpuHLMITEI paboThI /1a3epoB.

THIBI CBA3HM MEXY MOJIEKY/IaMU B TBEpP/bIX Tesax.

JITMHHBIA LIMHAD pajnyca R Me/I/IeHHO BpalljaeTcsi BOKPYT CBOei 0CH BHYTPH JPYroro
A/IMHHOTO LIJIMH/PA PaftycoM Rey. Mexay IMIMHAPAMH KHKOCTh BA3KOCTH 1. Kakoit
MOMEHT CWI IEHCTBYET CO CTOPOHBI XH/JKOCTH Ha eJHHULY J/IMHBI BPAI|AlOL[erocs
LITHHAPA.

3aBeJyIOLUH OT/ie/IeHHeM
(H3MKH TBEpAOro Tena,
npoceccop A.H.Bacumnes

I'ocydapcmeeHHblil 3K3ameH no usuke
@u3suueckull pakynbmem MI'Y umeru M.B.JTomoHocoea
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOAHUSA 8eLecmear

Buner Ne 20

OKcriepUuMeHTa/IbHble (PaKThl, JIeXKalljie B OCHOBE KBAHTOBOM TeOpUH. BOTHOBbIE U
KOPITyCKY/ISIpHbIe CBOMCTBA MaTEePHH.

MeTo/bl HCC/1el0BaHuMst TOBEPXHOCTH TBEPABIX TeJl. DIeKTPOHHAs MUKPOCKOITHSI.
Indpakiys 3/1eKTPOHOB.

3anuiuuTe GyHKLMIO JIarpaHyka U HaluUTe ypaBHEHHe JBUXKeHUS TUI0CKOTo
MaTeMaTHYeCKOro MasTHUKa MacCoH m, JI/IMHa 1o/ijBeca KOTOPOTO MEeHseTCs 110 3aKOHY
I=1l,+ Vyt, rge V, =const,

3aBeyIoLMH 0T e/IeHueM

(DU3MKM TBEPJIOro Tesia,
npoceccop A.H.Bacunnes




I'ocydapcmeenHbill 5K3ameH no ¢pusuke
@usuueckutl (pakynbmem MI'Y umenu M.B.J/IomoHocoea
CneyuanbHocmb «Du3uKka KOHOEHCUPOBAHHO20 COCMOAHUA BeLecmea»
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1. CHcTeMbl TOXK/ECTBEHHbIX YacTHL]. B030HbI U pepmuonbL. [Tpusimn ITayu.
MeTozpb! BhIpalMBaHks 00beMHBIX MOHOKPHCTA/IIOB M3 XKHAKOM M ra3oBoit das.

3. bupspAHOMY 11apy yAapoM COOBIIM/IH MOCTYTIATeIbHOE ABHKEeHHEe CO CKOPOCTBIO V.
Hepes Kakoe Bpems (y ABKXKeHHe 111apa repelzieT B KaueHue 6e3 pocKa/ib3bIBaHUs, eC/H
KO3()pHLMEeHT TPeHUs 111apa O MOBePXHOCTh GHIIbSPAHOTO CTO/Ia PaBeH ji?

3aBe/lyIOLMH OTAe/IeHueM
du3MKH TBEpOro Tena,
npogeccop / A.H.BacunbeB

I'ocydapcmeeHHbill 3K3ameH no pusuke
@usuveckull pakyarbmem MI'Y umeru M.B.JTomoHocosa
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOSAHUS 8elyecmed»

Buser Ne 22

1.  DnekTpoHHas KOH(Urypaius BHeIIHUX 000/104eK aToMoB. @OpMUPOBaHKE

KPHUCTA//IMYECKOM CTPYKTYPbI U3 M30JIMPOBAHHBIX aTOMOB.

OnTryeckye CBOMCTBA TBepABIX Tesl. KoMIUIeKCHas Au3/1eKTpruyeckas IpoHHUIaeMOCTb.

3. W3 TOHKOro pe3dHOBOI0 XI'yTa Maccoi m ¢ KO3(hQUIIMeHTOM YIIPYrocTH k U3roTOBUIIH
KOJIbLIO paauycoM r. Ko/ibLio pacCKpyTHIH BOKPYT ero OCH, IMepIieH UKy ISPHOM
TTOCKOCTH KOJIbLIa, C YIJIOBOM CKOPOCThIO . Kakoi paguyc R Oyger uMeTsb
Bpailaroieecs KoJbl{o?

M

3aBe/IyIOIUH OT/e/IEHHEM

(H3UKK TBEpAOro Tea,
npodeccop A.H.Bacusnes




I'ocydapcmeeHHbill 3K3ameH no ¢pusuke
Pusuveckuli pakyrbmem MI'Y umeru M.B.JTomoHocosa
CneyuanbHocmb «PU3UKA KOHOEHCUPOBAHHO2O COCMOAHUS 6eLeCmear»
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1. Cps3b MeX]y IOI/IOLeHHEM U nIpesioM/ieHHeM cBeTa. CooTHoleHne Kpamepca-
Kponwra.

2. Merogpl onpeie/ieHHs CTPYKTYPHOTO COBEPLIEHCTBA M XUMHUYECKOT0 COCTaBa 00heMHBIX
KPHUCTaJIJIOB U IJIEBHOK

3. Harnaakyrwo cheprueckyro rnoBepxHOCTb PaJiHyCoM R M0I0XKH/IH LIeNOYKY JTHHOM | (
[<7R/2) y 3aKpenu/Ii OIMH U3 ee KOHLIOB Ha BepinHe cepbl. C KAKUM 10 Be/TMUHHe
YCKOpeHUeM HauyHeT JBHMraThCs L|el04Ka, ec/ii ee BePXHHUM KOHeL| 0CBOOOAUTh?

3aBeyIoLHH OT/je/IeHHEM
(U3UKH TBEPOro Tesa,
npocdeccop A.H.Bacunben

I'ocydapcmeeHHblii 3k3ameH no ¢usuke
@usuueckull pakynbmem MI'Y umeru M.B.JTomoHocoea
CneyuanbHocmb «Pu3uka KOHOEHCUPOBAHHO20 COCMOAHUSA BELYeCmea»

Buner Ne 24

1. OcHosel pu3MKHU MOseKyl. AuabaTyeckoe npubmokenue. TepMbl ByXaTOMHOM
MOJIeKYJIbl. THUITbI XMMUYECKOW CBS3H.
2. Merto/pl HCCIeI0BAHHUSA CTPYKTYPBI TBep/IbIX Te/l. PeHTreHoBCKast AU(paKLys.
+ JIudpakius 3/1eKTpoHOB. JJudpakiiys HEUTPOHOB.
3. W3 HenojBwkHOro ob/1aka yepe3 MHTepBa/l BpeMEHM T O/IHa 3a JPYroil HauUMHAIOT MajjaTh
[Be JOXIeBble Karui Maccod m kaxiasd. Kak Oyger uU3MeHATbCS €O BpeMeHem
paccrossHie Mexay HuAMH? COnpoTHB/IeHHe BO3JyXa IIPONOPLIMOHATIBHO CKOPOCTH

Karesib ¥ K03 (pULIHeHT CONPOTHUB/IEHHA paBeH f3.

3aBeayIOLMH OT/le/IeHueM
(bH3MKK TBEpPAOro Tena,
npodeccop A.H.Bacunnen




