T'ocyoapcmeennulil 5k3ameH no Qusuxe
Quszuyeckuti paxynomem MI'Y umenu M.B./Iomonocosa
CneyuaneHocmb " Quzuxa KOHOEHCUPOBAHHO20 cOCMOSHUA"

Buuer 30

1. Pactipeienienne MoJIeKyI1 ra3a o cKopocTsM (pacnpezenenue Makcpenia). Pacnipenenenue
Bonpiivana. OnbIThL, TOATBEpXKAAIOMIKE paciipeneaeHus Makcseiuia u bonpiMana.

2. DeKTpOMarHuTHas Teopus cBeTa. BoinHoBoe ypaBHeHue. [Tnockue u chepuueckue
3JIEKTPOMAarHUTHHIE BOJIHBL. OpHUEHTAIMs ¥ B3aUMOCBS3b [IOJIEBBIX BEKTOPOB B IUIOCKOH Oeryrmeit
rapMOHHYECKON CBETOBOM BOJIHE.

3. 'mamkuit rOpH30HTAIBHBIN JUCK BPAIAIOT C YIJIOBOM CKOPOCTHIO ( BOKPYT BEPTHKAIBHOM OCH,
MPOXOJAIIeH Yepe3 ero HeHTp. B eHTpe nucka noMecTHIM HeOOIbIIyIo maiy Maccoit m u
COOOIIMIH € TOJTYKOM FOPH30HTAIBHYIO CKOPOCTh Vo. Halitu Moxyns cuisl Kopuommuca,
JIEUCTBYIOIEH Ha a0y B CHCTEME OTCUYETa, CBI3aHHOM C JUCKOM, Yepe3 BpeMs / TOC/Ie Hayalla ee
JIBYDKEHUSL.

3aseoyrowuii omoenenuem

@uzuku meepoozo mena,
npogeccop N/\ A.H. Bacunves

J




TI'ocyoapcmeennviii sxzamen no gusuxe
Dusuyeckuii paxynemem MIY umenu M.B.JTomonocosa
Cneyuanvnocms " Qusuka kondencuposannozo cocmoanus”

buaer 29

1. BunomuansHoe pacipenenetue. Pacnpenenenus Ilyaccona u I aycca Kak IpeJebHbIe ClIydan
OHHOMHATBHOTO pacrpesenenus. [IpUMepE! X IPHMEHeHUS.

2. IloToK 3Hepruu 3J1eKTPOMArHUTHOM BOJIHEL Bekrop YMmoBa-IloitaTunra. IHTEHCHBHOCT CBETA.
O6BeMHas IIIOTHOCT UMITYJIbCA H JABJICHHE CBETA.

3. Ha mupote ¢ 10KOMOTHB Maccoii M mBuxeTcs ¢ ora Ha CEBEP CO CKOPOCTHIO V 110

KEIe3HONOPOXKHOMY MyTH. HaliTH BenM4mHy U HalpaBIIeHHE CHITBI, C KOTOPOIl OH JIeHcTByeT Ha
PEJLCHI B HAIPABIICHUH, IEPIEH TUKYJISIPHOM X0y JBIDKCHHS.

3aseoyrowuii omoenenuem

pusuxu meepdozo mena,
npogheccop /\'ﬁ A.H Bacunves

J




TI'ocyoapcmeennwiil s5x3amen no gusuxe
Quszuyeckuti paxynomem MI'Y umenu M. B.JIomonocosa
Cneyuanvnocmo " Qu3uxa KOHOEHCUPOBAHH020 COCMOSIHUA"

Buaer 28

1. Teopema 0 paBHOMEPHOM pACIpeeIeHUH KHHETHYECKOH SHEPIHH 110 CTENIEHSIM CBOOOIBL.
BpoyHoBckoe nBmkenne. @opmyina Ditamreiina. Oneitel Ileppena.

2. 3nydeHue paaualiuoHHO 3aTyXalolero ocuuuaropa. Bpems 3atyxanus. @opma u
€CTECTBEHHAs IIMPUHA CIIEKTPAIIbHON JTUHUYU U3TydeHHUs. MexXaHU3Mbl OTHOPOIHOTO U
HEOJTHOPOJHOTO YIIMPEHUHN CIIEKTPAIBbHON JIMHUH.

3. Ilait6a 1, CKOJB3HT IO IIEPOXOBATOW FOPU30HTAIEHON TOBEPXHOCTH M CTAIKHBACTCSI C
nokosmeiics maitboit 2. Iloce cronkHoBeHUs maiida I 0TCKaKUBaeT MO/ MPSIMBIM YTJIOM K
HaIIpaBJIEHUIO CBOETO NE€PBOHAYAJIBHOIO IBM)KEHUS. JIBUrasich 10 MOJTHON OCTAaHOBKH, ITA0ObI
IIPOXOMAT IYTH s, U §,. HaliTH CKOpOCTh maiOp! 1 HEMOCPEACTBEHHO IEPE CTOJIKHOBEHHUEM.

Macca maii6s1 I B 7 pa3 MEHbIIIE MacChl MalObI 2, K03 PUIIMEHT TPEHHUS .

3aeedyrowuii omoeneHuem

pusuxu meepoozo meia, /
npogheccop &\7 A.H. Bacunves

)




I'ocyoapcmeennuiii sx3ameH no gusuxe
Qusuyeckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrocmsv " Quzuxa KOHOEHCUPOBAHHO20 COCMOSHUA"

Bbuaer 27

1. SIBnenus neperoca. TemnonpoBoaHOCTh, TUGdy3us, Bi3kocTs. KoadduumenTtsr neperoca ms
UIEALHOTO rasa.

2. IHTepdepeHnus JByX MOHOXPOMATHYECKIX CBETOBEIX BOJIH. Y paBHEHHE HHTEP(EPEHIMH U
byskuus BugHOCTH. OCHOBHBIE CXEMBI IBYXBOJIHOBOM HHTEphepeHIUH. MeTo neIeHus
BOJIHOBOTO ()pOHTA U METOJ JEJICHHUS aMIUTATY/IBI.

3. Haiitu mepuon ManbIx KoneOaHUH OTHOPOIHOTO TOHKOTO CTEPIKHS

Maccoi m BOKPYT T'OPU30HTAIBHOM OCH, MPOXOASIIEH Yepe3 ero JeBhI k
KoHer (T. O). IlpaBblif KOHEIl CTEP>KHS [TOIBEIIEH Ha HEBECOMOI MPYKHUHE 0
JKECTKOCTBIO k. B 1o10KeHnH paBHOBECHS CTEPKEHb TOPH30HTAJIEH.

3aseoyrowuii omoenenuem

pusuxu meepoozo mena, ﬂﬁ
npogeccop / A.H. Bacunves

J




I'ocyoapcmeennulii sx3amen no Qusuxe
Qusuueckuii paxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanvonocmys " Qusuxa KOHOEHCUPOBAHHO20 COCMOAHUA"

Bbuier 26

1. Termoemkocts. TemnoeMkocTh HAeaTBHOrO ra3a. Kiaccuueckas Teopus TEmIOeMKOCTH
TBEPIBIX Tesl. Temnepatypa Jlebas.

2. MnTepdepernus KBa3sHMOHOXpOMaTHIecKoro ceta. CHeKTpalbHOe onucanue. Bpems u [ummHA
KOT€PEHTHOCTH.

3. C ogHOrO YpOoBHS HAKJIOHHOHN IJIOCKOCTH OJHOBPEMEHHO HAYMHAIOT CKATHIBATHCS 63
IPOCKATB3bIBAHUS OJHOPOIHbIE LIUIMHD H IIap OJMHAKOBHIX paxnycoB. Bo ckoibko pas
CKOpPOCTH Imapa OyIeT OTJIMYaThCS OT CKOPOCTH HIJIMHAPA Yepe3 BpeMs f ITOociie Hadana
JIBYKEHUS?

3aseoyrowuii omoenenuem
@usuxu meepoozo mena,
npogheccop , /\] A.H. Bacunves




TI'ocyoapcmeennviil 9x3amen no gusuxe
Quzuueckuil gpaxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocmy " Quzuka KOHOEHCUPOBAHH020 cOCmOoAHUA"

buaer 25

1. IlepBoe Havao TepMOIUHAMHUKY. TepMOIUHAMUYECKHE IIOTEHIHATBL. TepMOIHHAMHYECKHE
COOTHOIIIEHUST MakcBelia.

2. NaTepdepeHnus cBeTa MpOTSHIKEHHOTO MOHOXPOMAaTHYECKOr0 HCTOUHMKA. [IpocTpaHcTBeHHAs
KOTE€PEeHTHOCTh. Pafiyc M yroa KOrepeHTHOCTH.

3. HaiiTi yacToTy MaJIbIX KojieOaHuil CHCTEMBI, H300paXCHHOM Ha pUCyHKe. Paguyc
6yi0ka R, ero MOMEHT HHEpLMH OTHOCUTENHHO OCH BpalleHus /y, Macca Teja m,
KECTKOCTb MPYXUHKH k. TpeHue B ocu 6110Ka IPEeHEOPEIKUMO MaJIo.

3asedyrowuii omoeneHuem

Qusuxu meepoozo mena,
npogheccop ' ’\——-7 A.H. Bacunves




T'ocyoapcmeennulil 5x3ameH no gusuxe
Quzuyeckui paxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocms " Quzuka KOHOEHCUPOBAHHO20 COCMOSHUA"

buier 24

1. IlpeBpainenue TerwioTsl B paboty. Temnossle mamunsl. [{uxi Kapno. Ilepsas u Bropas
teopeMbl KapHo.

2. MuoroosiHoBast wHTepdeperius. Dopmyis! Diipu. Marepdepomerp Pabpu-Ilepo.

3. CrepxeHb Maccoil M u JUTHHOM L, KOTOPBIH MOXET CBOOOIHO BpaIlaThCs
BOKPYT HEIOIBIKHON rOPU30HTAIFHOM OCH, IIPOXOAAIIEH Yepe3 OUH U3
€ro KOHIIOB, ITOJI JeUCTBHEM CHIIBI TSDKECTH IIEPEXOUT U3 TOPU30HTAIBHOIO
IIOJIOXKEHHMSI B BepTHKaIIbHOE (cM. puc.). IIpoxoms yepe3 BepTHKaIbHOE
MOJIOXKEHHE, CTEP)KEHb CBOMM HHKHUM KOHIIOM YIIPYTO yJAapseT MaleHbKUAN

KyOHMK Maccoii m, JIeXaluid Ha rJ1aJKoM FOpU30HTaIbHOM cToje. Halti
CKOpOCTH KyOHKa Vv Iocje yaapa.

3aeseoyiowuii omoeneHuem

pusuxu meepoozo meaa, Lﬁ‘?
npogeccop /\/7 A.H. Bacunves

J




Tocyoapcmeennblil IK3aMeH NO Qu3uxe
Qusuueckuil paxynemem MI'Y umenu M. B.Jlomonocosa
Cneyuanvrocmys " Qu3uka KOHOEHCUPOBAHHO20 COCMOAHUA"

Buaer 23

1. Bropoe nauaino tepmoaunamuky. @opmymuposku Kinaysuyca n Tomcona (Kenssuna). Mx
SKBHUBAJIECHTHOCTb.

2. Mudpaxuus B nansHeit u OmxHed 30HaX. [Judpakunonsas amuHa. JluppakunonHas
pacxoIUMOCTh ITyYKa B JAJIbHEH 30HE.

3. Ha crymeHuaThlit 6JIOK, COCTOSIIUM U3 IBYX KECTKO CKPEIUIEHHBIX OIHOPOIHBIX
[MJIAH/IPOB paIiycaMu » ¥ R, HAMOTaHbI B IPOTHUBOIOJIOXHBIX HAIIPABIICHUSAX J1BE
HHTH, K KOHIIaM KOTOPBIX IPHKPEILIEHDI IPY3bI MACCaMM 11 ¥ .. MowmeHT uHEepIuH

0J10Ka OTHOCHTEJIBFHO €r0 OCH BpallleHUs Jo' Haiitu yrimoBoe yckopeHue € 6J10Ka.

TpenueM B ocu 6110ka MpeHEOpEYb.

3asedyrowuii omoeneHuem
@usuxu meepoo2o mena,

npogeccop /\——) A.H. Bacunves




T'ocyoapcmeennulil 5k3ameH no Qusuxe
Qusuueckuti paxynomem MI'Y umenu M. B.JIlomonocosa
Cneyuanvrocmov " Qusuxa KOHOEHCUPOBAHHO20 COCMOSHUA"

buier 22

1. PaBenctBo Kiaysuyca. HepaBerctBo Kitaysuyca. QHTponus. DHTponus HACaIbHOIO rasa.

2. Mudpaxius ceeta. [Ipuanun [olirenca-Openens U U paknroHHbI nHTErpan OpeHens.
Hudpaknus Openenst Ha KpyrioM orBepcTud. Meros 30H Openens. Paguyc u miomans 30HEI
Openens. Yucno @penens. Meton BeKTOpHbIX auarpaMM. Crnmpans @penens.

3. ToueuHbIit 3apsAa ¢ HAXOIUTCS Ha PACCTOSIHUU [ OT 6ECKOHEUHOH METAJUIMYECKON 3a3eMIICHHON
IJIOCKOCTH. HaliTH MOBEpXHOCTHYIO IJIOTHOCTH HHAYIIMPOBAHHOIO Ha INIOCKOCTH 3apsa Ha
ACCTOSHUH 7 OT NEPIICHIUKYJIsIpa, ONYIEHHOr0 Ha Hee U3 TOYKH HAXOXKICHHUS 3apsa.

3aseoyrowuii omoenenuem
Gusuxu meepoozo mena,

npogeccop 2 C/\/) A.H. Bacunves




T'ocyoapcmeennuiii sxzamen no Qusuxe
Quzuueckuii paxynomem MI'Y umenu M. B.JIomonocoea
Cneyuanvnocms " @usuxa KOHOCHCUPOBAHHO020 cOCmOosHus"

buiuer 21

1. MHKpO- 1 MaKpOCOCTOSHUS CHCTEMBL Tepmonunamuyeckas BeposTHOCTD. CTaTHCTHICCKas
TPaKTOBKa 3HTponuu. Popmyna Bonbimana.

2. lnppakuus Opayrrodpepa na TIPOCTPaHCTBCHHBIX CTPYKTYpaX. AMILIHTYIHEIE i (ha30BbIe
AupakiuoHHble pemetk. [lonoxkenne u IINPHHA ITIABHBIX NH(PAKIIMOHHBIX MAKCHMYMOB
I PaKIMOHHON PEIIEeTKH.

3. Haiitu BEJIMYHHY W HalpaBIeHUe BEKTOPA HHIYKIHH MarHUTHOTO O/ B LEHTpe
IIPAMOYTOJIBHUKA, [10 KOTOPOMY LUPKYIHPYET MOCTOSHHBIH TOK Ip. Ctopons! IIPSIMOYTOJILHUKA
aBHBI a U b.

3aseoyrowuii omoenenuem
pusuxu meepoozo mena,

npogeccop %A‘)\—i A.H. Bacunves




T'ocyoapcmeennwiii sx3amen no Qusuxe
Qusuyeckuii paxynomem MI'Y umenu M B.JIomonocosa
Cneyuanvnocms " ®uzuxa KOHOCHCUPOBAHH020 cOCMOsHU"

Buaer 20

1. BTopoe Ha9aJio0 TCPpMOOUHAMHKHU U SHTPOMIHUS. Uzmenenune SHTPOIIHH UAEAJIHOTI'O ra3a IIpH €Tr0
aguabaTHYeCKoM PaclIupCHUH B ITyCTOTY.

2. CreKTpasbHBIH aHAJIH3 CBETOBOTO u3yqeHus. JluppakunonHse, HHTepepeHIHOHHbIE 1
AUCTICPCHOHHEIC CIIEKTPANBHbIE IPAOOPEL. OCHOBHBIE XapaKTEPHCTHKH CIICKTPAJIbHBIX TPUOOPOB:
YIJI0Bas THCHEPCHs, paspeliaomas ciocoGHOCTh, CBOGOIHAT 06IacTh JHMCIEPCHH.

3. BOmu3u miockoi rpanuIE! pasnena ABYX TH3IICKTPUKOB HAIPSDKEHHOCTH 3JIEKTPUYECKOTO OIS
B [IEPEOM [IN3/IEKTPUKE paBHA E)| K COCTABIISET yTOM & ¢ HOPMATBHIO K IIOBEPXHOCTH paszena.
HusnexTpudeckue NpoHUIAEMOCTH CPEZ paBHBI €| U €. OIPeIeTUTE TOBEPXHOCTHYIO [IOTHOCTS
CBSI3aHHBIX 3apsJI0B.

3aseoyiowuii omoenenuem

pusuxu meepdozo mena,
npogheccop s A.H. Bacunves




T'ocyoapcmeennwiii sx3amen no Qusuxe
Qusuyeckuii paxyromem MY umenu M.B.JTomonocosa
Cneyuanvnocms " Quszuka KOHOGHCUPOBAHH020 cocmosnus "

buier 19

1. Ypaprenne Ban-nep-Baaisca. W3orepmer Ban-nep-Baansca. Kputnueckue napamerpsr.
H3oTepMsI peansHOTO rasa.

2. Pacipocrpanen¥ye cBeTa B Aucneprupyromei cpene. Kiaccudeckas snexrponnas TEOpUs
mucnepcuy. KoMIeKCHEII ToKa3aTels npeomMieH s, 3aBHCHMOCTE IIOKa3aTelIs IPEIOMIICHHS 1
K03¢ pHULIHEeHTA IOTIOMEHHS OT YaCTOTEL

3. HaliTir HHIyKUKMIO MarHUTHOTO MONIS B Touke O KOHTypa € TOKOM /, KOTOPBIit
TIOKa3aH Ha pUCYHKe. Panuycsl a u CTOpoHa b W3BECTHEL

3aseoyrowuii omoenenuem
pusuxu meepoozo mena,

npogeccop A.H. Bacunves

~




T'ocyoapcmeennuiii sxzamen no gusuxe
Qusuueckuii paxynomem MI'Y umenu M. B.JTomonocoea
Cneyuansnocms " Quzuxa KOHOEHCUPOBAHH020 cocmosHus"

buier 18

1. TpeTbe HadgaJio TCPMOJIUHAMUKH. MCTO,ZIBI IIOJIYYCHHU ST HU3KUX TEMIIEpaTyp.

2. OnTuyeckue sBIEHUS HA TPAHULE Pas/iesia H30TPONHBIX TUIIEKTPUKOB. 3aKOHBI OTPAXKCHHUS U
penomnenus ceera. I dekt bprocrepa. [lonHoe BHyTpeHHEe OTPaXEHHE.

3. Nmerotes nBa cepuueckux pacrpeneneHns 3apsIIOB C INIOTHOCTSIMH +p H —p ¥ LIEHTPAMH B
Toukax O; u O, (010, <2R), rae R — pamuyc ctep. Haliiure HanpsskeHHOCTH OIS B
POCTPAHCTBE IEPEKPHITHS 3aPSIIOB.

3asedyrowuii omoenenuem
pusuxu meepoozo mena,
npogeccop A.H. Bacunves




T'ocyoapcmeennuiii sxzamen no usuxe
Qusuueckuit paxyromem MI'Y umenu M.B.JTomonocosa
Cneyuanvnocms " @usuka KOHO@HCUPOBAHHO020 cocmosaHus"

bujer 17

1. ®a3s1 BemectBa. ®azoBbie nepexonsl. YpasHeHue Kianeiipona — Knaysnyca. Tuarpammer
aBHOBecHs ¢a3. TpoitHas Touka.

2. 3aKOH 3IEKTPOMATHUTHON MHIyKI[HH ®apanes. Ero nuddepernmansnoe IIpE/ICTaBJIEHHUE.
CaMOMHIYKIIHS ¥ B3aMMHAS HHyKIHS.

3. Onpenenmuts 3apsix mapa, TP KOTOPOM MOZYJIb BEKTOPA HAIPSHKEHHOCTH 3JIEKTPHYECKOTO TTOJIS
BHE IIapa He OyJET 3aBHCETh OT PaCCTOSHUS [0 €0 [ICHTpa, €CJIH LIap HAXOJUTCSA B Cpee,
3apsHKEHHOH CEpUYECKH CHMMETPHYHO ¢ 06BEMHOM MTOTHOCTHO p = o/r, r1ie oL — MOCTOSIHHAS, F
— PacCTOsIHKE OT IIEHTPa WIapa, paJuyc [apa paBeH k.

3aseoyowuii omoenenuem

pusuxu meepdozo mena, (\/ﬁp
npogheccop - /\—7 A.H. Bacunves

/




T'ocyoapcmesennviii sxzamen no gusuxe
Qusuueckuil paxynomem MI'Y umenu M. B.Jlomonocosa
Creyuanvrocms " Qusuxa koHdencuposantozo cocmosnus"

buier 16

1. Kpucranisl. DmeMeHTsI cuMMeTpHH. Kpucrammueckas pemerxa. TemnonpoBoxHOCTE TBEpABIX
TeJL

2. HenuHeliHble onTHYeCKHe SBIeHNs. HennHeiHas MOJISIPH3aLlUsl CPEBI B II0JIE
BLICOKOMHTEHCHBHOTO JIa3€PHOTO U3iy4eHHs. Cpelbl ¢ KBaAPaTHIHON HETHHEHHOCTEIO.
OnTHyeckoe IETEKTHPOBAHKE U TeHEPALHS FapMOHHUK.

3. KBazpaTHast pamMka co CTOPOHOM @ U JUTMHHBIA psMO¥ poBoI, 110

KOTOPOMY T€4€T TOK /, HAXOLSTCS B OJTHOM IIOCKOCTH. PaMKy mocTymarensso
TIEpEMEIAIOT BIPABO € MOCTOAHHON CKopocThio V. Haiitu DJIC uHayKumH € B -
paMKe Kak QyHKIHIO PACCTOSHUS X.

3aseoyrowuii omoenenuem
pusuxu meepoozo mena,

npogeccop A.H. Bacunves

/




I'ocyoapcmeennuiii sx3amen no guzuxe
DQusuueckuii paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocms " Qu3suka kondencupoéannozo cocmosnus"

Bbuaer 15

1. 3axons1 muHamuky. [TepBEIif, BTOpoif 1 TpeTuit 3akons HerotoHa. [TOHSTHS Macchl, HUMITYJIbCa U
CuJIbl B MexaHuke HpioToHa. Y paBHEHHE NBIXKEHHS H €ro pelueHue. Poslb HaualbHEIX YCIIOBHIA.

2. PacnipocTpaneHHe cBeTa B aHH30TPOIHEIX Cpejiax. MarepuanbHoe ypaBHEHHE, TEH30p
AU3NEKTPUIECKON IPOHHUIIAEMOCTH. [ JIaBHEIE OCH KPHCTALIA U [IABHBIE IUAIEKTPHIECKHE
npoHHIaeMocTH. OpHUeHTAalHs BEKTOPOB HANPSDKEHHOCTH M MHIYKIIMH OJIEH B CBETOBOM BOJIHE B
AHHU30TPOIIHOMN Cpefie.

3. OTHOLIEHHE KOHIEHTPAIMH MOJIEKYJT BOLOPO/a K KOHIEHTPAIHMH MOJIEKYI a30Ta BOJIU3HU
TIOBEPXHOCTH 3eMJIU PABHO M, & Ha BBICOTE /2 COOTBETCTBYIOLIEE OTHONIEHHE paBHO 1). Haiitu
Temneparypy 7, pu KoTopoi N=21o, cuutast 7' ¥ ycKOpEeHHe CBOGOIHOTO MafeHus g He
3aBHCSIIMMH OT BBICOTHI.

3aseoyrowuii omoenenuem
@usuxu meepoozo mena,
npogheccop : = A.H. Bacunveg

~—




TI'ocyoapcmeennbiii sxk3amen no gusuxe
DQusuyeckuti paxynomem MI'Y umenu M. B.JTomonocosa
Cneyuanvnocms " Qusuxa xondencuposannozo cocmosnus"

Buaer 14

1. Nmmyinbe. 3akon coxpaHeHus uMiyibea. Lientp mace. Teopema o JBUKEHHH LIEHTpa Macc.
JIBHOKEHHE T C IePEMEHHON MacCoi.

2. PacipocTpaHeH#e CBeTa B AUCIEPIHPYIOIIEi cpene. @a3oBas U rpyNIoOBas CKOPOCTH. ®opmyia
Pones.

3. OzmH MOJIb HIEATBHOTO ra3a C MoKa3aTeNleM afuabaThl Y y4acTBYET B IPOLECCE, IIPH KOTOPOM
Cro IaBICHUE U3MEHSETCA 10 3aKOHY p=aV, rne a— nocrosuHas. Haiitn paGoty A, coBepmeHHYO
ra3oM, Ipy W3MEHEHHH €ro TeMueparypsl Ha AT.

3aseoyrowuii omoenenuem

pusuxu meepoozo meina,
npogheccop : >~ A.H. Bacunves




T'ocyoapcmeennuiii sxzamen no gusuxe
Qusuueckuii paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocms " @usuka KOHOEHCUPOBAHHO20 cocmosHus"

Buier 13

1. HeunepruanpsHble CHCTEMBI OTCUETA. JIBm>xeHue MaTepUaIbHON TOYKH B HEUHEPUHATHHON
cucreme orcyera. CHUIIBI HHEPLUH. ITepeHocHast 1 KOpHOIHCOBA CHIIBI uHepiuy. LleHTpobexnas
CHJIa HHEPITHH.

2. OCHOBHBIE TIOJTOXKEHUS TEOPHH 3JTEKTPOMArHEeTH3Ma MaKcBea, VYpaBHeHHs Makcseia B
MHTCIPANbHON U b pepeHumanbaoii Gopme. MatepuanbHEIe ypaBHEHHS.

3. Ilpy HOMUTPOIAYIECKOM PACITHPEHNH OMHOTO MOJIS aprosa ero TeMIiiepaTypa H3MeHWIach Ha
AT. Haiiti paboTy A, COBEpIIEHHYIO ra30M, eCiTH TOKa3aTes TIOJIUTPOIIBI PABEH A.

3aseoyrowuii omoenenuem
pusuxu meepoozo mena,

npogeccop /\7 A.H Bacunves




T'ocyoapcmeennwiil sk3ameH no gusuxe
Qusuyeckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanonocmu " Qu3uka KOHOEHCUPOBAHHO20 COCMOAHUA"

buaer 12

1. PaGora cunbl. KoHCepBaTHBHBIE CHIIBL. DHEPTHsI CHCTEMBI MaTEpHAILHEIX ToUek. KuHeTHyeckas
sHeprus. [loTteHnmansHas 3Heprus. 3aKoH COXpPaHEHHUsI MEXaHHUECKOU SHEPTHH.

2. IIpocroii konebaTenbHbI KOHTYP. COOCTBEHHBIE, 3aTyXAaIONIME U BEIHYKIECHHbIE KOJIeOaHUS B
KoHType. [lokasarensb 3aTyxaHus U jJorapuMUIECKUi TeKPEMEHT 3aTyxanus. Bpems penakcaruu.
JLOoGPOTHOCTS.

3. B HEKOTOPOM MOJUTPONMYECKOM IIpoIiecce 0ObEM aproHa yBenuduics B o pas. [Ipu aTom
JlaBJIeHHE yMEHBIIUIOCH B 3 pa3. Haiiti MosipHyto TemoemkocTs C aproHa B 3TOM IpoIiecce,
CUHTasl ra3 UACaTbHBIM.

3aseoyrowuii omoenenuem

@usuxu meepoozo mena,
npogheccop 2 A.H. Bacunves




T'ocyoapcmeennwiil sx3amen no ¢usuxe
Qusuyeckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms " Qusuka konoencupoéannozo cocmosnus'"

buaer 11

1. OcHOBHBIE OHATHS TeOpUH OTHOCHTENbHOCTH. [Ipeobpasosanus Jloperua. JIopeHLEBO
COKpalIeHHE JUIMHBI U PEIITUBUCTCKOE 3aMeIIeHHE BpeMeHH. IHBapHaHTHOCTD
IPOCTPaHCTBEHHO-BPEMEHHOI'0 HHTEPBAJIA.

2. OCHOBHBIE CBOHCTBA CBEPXIIPOBOAHHUKOB. DhdekT Meiicuepa. Kpuruueckoe mose.
Kputuueckuit Tok.

3. Onpenemuts KIIJI nBuraress BHyTpeHHETO CrOpaHusl, €CIH B IIUKJIE OTHOIIEHHUE Vinay/ Vinin = 1.
Lk, cocTosmuit U3 IBYX H30XOP H JBYX anuabaT CUMTaTh HACAIBHBIM, TI0KA3aTeTh ATHa0aTh] Y
3aaH.

3aseoyrowuii omoenenuem
@usuxu meepoozo mena,
npogheccop A.H. Bacunves

/




I'ocyoapcmesennuiii sxsamen no gusuxe
Qusuueckuil paxynomem MI'Y umenu M. B.Jlomonocosa
Creyuansnocmy " Qusuka kondencuposantozo cocmosmus”

Buier 10

1. MomenT umnynsca TBepzoro Tena. Tensop uuepuun. OceBbie i LEHTPOOEKHBIE MOMEHTHI
HHEPLHUH.

2. OcHOBHEIE CBOMCTBA (heppOMATHETHKOB. DeppoMarHuTHEIE ToMeHEL. [HcTepesuc. DazoBble
IEPEXOBI IEPBOTO U BTOPOIO pojia B (heppOMarHeTHKAX.

3. Haiitu KI1/] Temosoro apurarers, HCIIOJIB3YIOLIEro HACANbHEIN ABYXaTOMHBIHM ra3 B KAYeCTBE
pabouero BemecTBa. LUK COCTOUT U3 IBYX H30XO0p U IBYX H300ap. OTHOLIEHNE AaBIeHHH Ha
n300apax paBHo B>1, oTHOIEHHE 06BEMOB Ha H30X0pax paBHO o>1.

3aseoyrowuii omoenenuem

pusuxu meepoozo mena,
npogeccop @c\_ A.H. Bacunves




TI'ocyoapcmeennuiii sx3amen no Qusuxe
Qusuueckuii haxynomem MI'Y umenu M.B.JTomonocoea
Cneyuansrnocms " @uszuka KOHOEHCUPOBAHHO20 COCMOAHUA"
Buner 9
1. lunamuka TBepaoro Tena. YpasHeHMe NBIKeHns U YPaBHEHHE MOMEHTOB. J[HHAMHUKA TIOCKOrO
ABIOKEHHS TBEPAOro Tena. Kunetnyeckas sHeprus TBepmoro Tena IIPY IUIOCKOM JIBHIKEHHUHU.
2. OCHOBHEIE CBOMCTBA CErHETOSJIEKTPUKOB. CErHEeTOIEKTPUYECKHE TOMEHEL. | HCTEPE3HC.
Da3zoBble MEPEXO/Ibl IEPBOTO H BTOPOTO POZIa B CETHETOINEKTPHKAX.
3. Halfi npuparieHne sHTPOIMH 0XHOTO MOJIS HACATBHOIO rasa c noxasarenem anuabaThl y IpH
M30XOPHIECKOM HarpeBaHUH, €CIIH €r0 TEPMOIUHAMHYECKAS TEMIIEpaTypa yBEIMIHIIACH B 72 Pa3.

3aseoyrowuii omoenenuem
pusuxu meepoozo mena,

npogheccop A.H. Bacunves

/



T'ocyoapcmeennwiii sx3amen no Qusuxe
Qusuueckuii paxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms " @usuka KOHOEHCUPOBAHHO20 cocmosnus"

buaer 8

1. OcHoBBI MexaHHKH TepopMUpyeMbIX cpex. THITEI Aeopmanuii. Ypyras u ocratounas
nedopmarun. JlehpopManu pacTsKEHUS, CKATHS H caBHra. JHEPrust 1e(OpMUPOBAHHOTO
TBEPAOTO Telia.

2 MI/IKPOCKOHI/IHCCKI/IC HOCHTEJIN MarieTtusMa. Mar HUTOMECXaHUYECKUH H MEXaHOMAT HUTHBIN
ONBITEL. I HPOMarHMTHOE OTHOIIICHHUE.

3. Bo ckombKoO pas crefyer yBenuunTh H30TCPMUYECKH 00BEM V MOJIEil HAEATEHOTO rasa, 9ToOk
€ro SHTPOIHS U3MEHWIAch Ha AS?

3aseoyiowuit omoenenuem
pusuxu meepoozo mena,
npogeccop s A.H. Bacunves




I'ocyoapcmeennwrii sxsamen no gusuxe
Dusuyeckuti paxynomem MIY umenu M. B.Jlomonocosa
Cneyuanvnocms " Qusuka kondencupoeannozo cocmosnnus’

buaer 7

1. 3akon I'yka. Momyns FOnra. Koadduuuent ITyaccona. Moxyis cusura. Cas3p MEXIYy MOJIyJIEM
IOHra u Monynem ciBura.

2. FpaHI/I‘IHI;Ie YCJIOBHS U1 BEKTOPOB 3JICKTPUYECKOIO U MArHUTHOT'O ITOJIEH. BCKTOpI:I
JJIEKTPHUYECKOI'0 U MAarHUTHOTO IOJIEH B Y3KHX IIOJIOCTSIX. HpI/IHLII/IHI/IaHLHBIe METOAbI U3MEPECHU ST
HaIIpsDKEHHOCTH ¥ MHAYKIIUHU B JUDJICKTPHUKAaX U MarHeTUKax.

3. IIy4oK MOHOXPOMATHYECKOTO CBETa ITaJlaeT HOPMAIBHO Ha Auabparmy ¢ IByMms Y3KUMH
TTapajieIbHBIME IETIAMH, PACCTOSHHE MEXIY KOTOPBIME paBHO d = 2,5 MM. Ha skpaHe, KOTOpBIit
TnapaiiesieH auagparMe u pacIonoXeH 3a Hell Ha paccTosHAHE [ = 100 oM, HabTIOMaroTCs
MHTEp(EePEHIMOHHbIE TONOCK, apajlleNbHbIe mensM. Ecim oqny mens [IEPEKPBIBAIOT
IPO3paYHOH IIIEHKOH C [I0Ka3aTeNeM MPENOMICHHS 7 = 1,5, TO MONOCH Ha 3KpaHe CABUTAIOTCS B
IIONEPEYHOM HalpaBieHuy Ha Ox = 5 mwm. Haiitu Tommuny h mieHkq.

3aseoyrowuii omoenenuem
@usuxu meepoozo mena,
npogeccop A.H. Bacunves




I'ocyoapcmeennuiii sxk3amen no gusuxe
Dusuyeckuii paxynomem MI'Y umenu M.B.JIomonocosa
Cneyuanvrnocmb " Qusuka KOHOEHCUPOBAHHO20 cocmoaHuA"

buaer 6

1. CranmonapHoe TeueHue XUAKOCTH (Ta3a). MneansHas xuaKocTh. Y paBHeHHe BepHyIH.
Teuenne Bsi3kol xxuaxoctu no tpyde. @opmyia Ilyaseiins.

2. Ilpasuna Kupxroda Juis neneit mepeMeHHOTo ToKa. Pe30HaHCHI B IEMAX MepeMEHHOTO TOKA.
Pe3oHanc HanpshKeHHM U pe30HAHC TOKOB.

3. ITy4ok cBeta ¢ amMHO#M BoNHBI A = 500 HM ITafaeT HOPMAJIHFHO HA OCHOBAHHE CTEKIITHHOMN
(n=1,5) 6GunpusmsI ¢ nperoMIsoIEM yriaoM ¢ =107 pan. Haiitu MakcumansHoe aicio N

MHTEP(HEPEHIHOHHBIX T10JI0C, KOTOPBIE MOXKHO HaOIIONaTh 3a Gunpu3Moi. I1IupriHa OCHOBaHHS
Ounpusmel paBHa H =2 cMm.

3asedyrowuii omoenenuem
@usuxu meepoozo meia,
npogeccop ‘ A.H. Bacunves




I'ocyoapcmesennulil sx3ameH no Qusuxe
Qusuueckuii paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrhocmy " Quauka KOHOEHCUPOBAHHO20 cocmoaHus"

busaer 5

1. OcroBEI rHIpPO- U a3pocTaTiky. 3akoH [lackais. Pacnpenenenue 1apiaeHns B HOKOSIIEHCS
XKHUJIKOCTH (rase) B IOJIE CHJI TSDKECTH. 3aKOH ApxuMena. Y CI0BUS YCTORYHBOTO IIABAHHS TEl.

2. Vlurepdepenus KBa3MMOHOXPOMAaTHIECKOTo cBeTa. Bpemennoe onucanue. OyrKmus
BPEMEHHO# Koppessiiuu. B3aumMocss3p criektpa U GyHKIUH Koppensinuu (Teopema Brunepa-
XWHYMHA).

3. Ily40K MOHOXPOMATHYECKOTO CBETa C JUIHHOM BOJIHEI A aJaeT Ha 3KpaH ¢ KPYTJIbIM
OTBEPCTHEM, KOTOPOE OTKPBIBAET Ul TOYKH HaOIOAeHUS 1TepBhle 2,5 30HbI @penens. C
TIOMOIIBIO CTEKJIAHHOM (7 =1,5) mnacTuHKH, HMerommel GopMy IOy JUCKa, TEPEKPHIBAIOT
HIKHIOIO IIOJIOBUHY IIEPBOM 30HBI. [IpH kako# TonmuHe h mIaCTHHKY HHTEHCUBHOCTH CBETA B
TOUYKE HAOJIIONEHHS MaKCUMAIbHA?

3aseoyrowuii omoenenuem

@uzuxu meepoozo mena, ﬁj
npogheccop %’) A.H. Bacunves

/




T'ocyoapcmeennvlil sk3amen no usuxe
Qusuyeckul paxyremem MI'Y umenu M.B.JTomonocosa
Cneyuanvnocms " Qusuxa KOHOEHCUPOBAHHO20 COCMOAHUA"

bujer 4

1. Konebanus. CBoGoaubIE KOIE6aHNs CHCTEMBI C OHOM CTENIEHBIO CBOOOIBL. Y paBHEHHS
COOCTBEHHBIX HE3aTyXaIOIIUX U 3aTyXaromux Konebanuii. [lokasarens 3aTyxaHus.
Jlorapupmuueckuil JeKpeMeHT 3aTyXaHus. Bpemst penakcarum.

2. DHEprus CUCTEMBI 3aps0B. DHEPTUsl B3aUMOIEHCTBHS U COOCTBEHHAS SHEPTHs. DHEPTHs
3JIEKTPUYECKOTIO 10JIs, €€ 00BEMHas! INIOTHOCTb.

3. Ily90x MOHOXPOMAaTHYECKOTO CBETA C [UTMHOM BOJIHBI A IaJaeT Ha 9KPaH C KPYIJIbIM
OTBEPCTHEM, KOTOPOE OTKPBIBAET Ul TOYKH HaOmoneHus nepsbie 1,5 3oub1 Openens. C
IOMOIIBIO CTEKJIAHHOM (72 =1,5) mIacTuHKH, HMeromme# GopMy MOy IUCKa, IEPEKPHIBAIOT
BEPXHIOIO II0JIOBUHY II€pBOM 30HEI. [Ipu Kako# TommuHe h MIacTHHKY HHTEHCUBHOCTE CBETA B
TOYKe HaOJIOIeHUs MaKCHMaIbHa?

3aseoyrowuii omoeneruem

@uzuku meepoozo mena,
npogeccop A.H. Bacunves

/




TI'ocyoapcmeennvlii sx3amen no gusuxe
Qusuyeckuti pakynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanvrhocms " Qusuxa konoencuposannoz2o cocmosHus"

buaer 3

1. BemyxeHHbIe KoneOanus. Y paBHeHHE BRIHYXICHHBIX KoleGanuii. Ero pemenne. [Iponece
YCTaHOBJICHHUs KosleOanui. Pesonanc. AMIIUTYIHBIE U (ha30BbI€ pe30HAHCHBIE KPHBEIE.

2. OCHOBHBIE TIOJIOXKEHHS IMEKTPOHHO# Teopuu. OnbiTel TonmMena u CTioapra. 3akonbl Oma,
Jlxoyns — Jlenna u Bunemana — @panna B a51eKTpoHHO# Teopuu. HemoctaTku Kiaccuaeckoit
9JICKTPOHHOM TEOPHH.

3. IIy40K MOHOXPOMATHYECKOTO CBETa C THHOM BOIHBI A = 0,6 MKM MaJaeT HOPMaIBHO Ha
Au(PaKIHOHHYIO PelIeTKy, coaepxarryio N = 6000 mrpuxos (meneit) ¢ IIEPHOLOM YEpEeIOBaHHUS
d=5 MKM. 3a pelmeTKo# HaXoaUTCs COOMpAroLIas JIMH3a ¢ GOKYCHBIM paccTosHueM f= 15 cM.
Haiitu mmpury 85X nu$ppakmoHHOro MakcCuMyMa 1-ro mopsika B (hOKaIbHON MIIOCKOCTH JTHH3BL.

3asedyrowuii omoenenuem
@usuxu meepoozo mena,

npogeccop ,/\_) A.H. Bacunves




T'ocyoapcmeennuii sxz3amen no Qusuxe
Qusuueckuii paxyromem MI'Y umenu M B.JTomonocosa
Cneyuanvrnocms " @usuxa KOHOEHCUPOBAHHO020 cocmosnus "

Buier 2

1. Bonssl. [TponosbHEe u TIONIepeyYHbIE BOJHBL. BonHOBOE ypaBHeHue. BoHb CMEIICHHIA,
CKOpOCTeH, nedopmariuii.

2. TlongpHsle U HEMOAPHEIE JMBIIEKTPUKH. BekTop monspusarmu u JMHUDJIEKTPHYECKAs
BOCHPHUMYUBOCTE. Mozens JlanxeBena. @opmyia Knay3suyca— Moccorry.

3. Ha ToHKwmif KJIMH M3 MaTepHaia ¢ moKasaTeliem IIPCTIOMJICHHS 1 HOPMAIIBHO NaIA€T ITyYOK
KBa3MMOHOXpOMAaTHIECKOro cBeTa (AA<<A). [Tpu HabmoneHny B OTPaXEHHOM CBETE
MHTeP(EPEHIMOHHAs KapTHHA JIOKATH30BaHA B TOH 061acTH TIEPEHEH IOBEPXHOCTH KJIUHA, IS

KOTOPO#H TOJIIMHA KIIHHA He IpeBbimaer 4. HalTi cTenens HEMOHOXPOMAaTHYHOCTH CBETa A).
3aseoyrowuii omoenenuem g
pusuxu meepoozo mena,

npogeccop

c___L,\ A.H. Bacunves




T'ocyoapcmsennuiii sxzamen no usuxe
Qusuueckuii paxynomem MI'Y umenu M. B.JTomonocosa
Cneyuanvrnocme "Qusuxa kondencuposannozo cocmosnus”

Buier 1

1. OTpakeHHE BOJH OT rPaHHULIEI paszena nByx cpen. I'panudnsre yeinoBus. CTOsUHE BOIHEL
HopmansHbIe KosieGanus CTpyHBI, CTEpXKHS, CTOJI0A ras3a.

2. 3akonbl anextpocTatuki. Teopema OcTporpanckoro — [aycca u ee i bepeHnHaTEHOE
npexacrasienue. [Ipumeps! npumenenwus.

3. Ha cko1IbKO MPONEHTOB OTIIHYAETCS TPYTITIOBAs CKOPOCTE U OT (azoBoit CKOPOCTH V [UIS CBETA B
Cpene ¢ nokasaTesneM npesromiieHus n = 1,5 u qucnepewueii (dn/dA) = —3-10% ™! pH A = 500 HM.

3aseoyrowuii omoenenuem
@usuxu meepoozo mena,

npogheccop A.H. Bacunves

4




