Mockosckuii I'ocyapcrBennsblii Yaupepeuter umenu M. B. Jlomonocosa ‘ 5_
®u3znueckuii Paky/bTeT

["ocynapcTBeHHBIH 3K3aMeH MO GpU3MKe
CrneunansHocts OHU3UKA

Buser Ne 1
1. 3akoH coXpaHEHHs SHEPTUH B JIEKTPOJIMHAMUKE.

2. PeanbHsble ra3bl. YpaBHeHue Ban-nep-Baansca.

3. VenuHeHHBI W30IMPOBAHHBIN METAJUIMYECKUH LIApUK PajuycoOM 7, HaXOAALIMICA B BaKyyMme,
OCBEUIAIOT YNbTPahUONETOBBIM M3TyYEHHUEM C JUIMHOW BOJIHBI A, KOTOpas MEHbIIE, YEM JJIMHA BOJIHBEI,
COOTBETCTBYIOLIAas KpacHOW rpaHuue ¢otosddexra i JaHHOro Metauia. KakoBo MaKCHMajbHOE
KOJIMYECTBO BJIEKTPOHOB, KOTOPHIE MOTYT IMOKWHYTh MIApUK MOCIE TOro, KaK €ro JIOMOJIHUTENBEHO

OCBETAT U3JIYUCHUEM C IJIAHOM BOJTHBI )\.1 ?

3aBeayromuii OTAENEHUEM paiuoPU3UKU U SIEKTPOHUKH,

npodeccop B.A. Makapos

A
Mockoscknii 'ocyrapcrBennslii Yauepcurer umenu M. B. JlomonocoBa s
Dusuyeckuii PaKkyabTer T T

["ocynapcTBEHHBIH 3K3aMeH 1o hU3MKe
CrneuuansHocts QH3HUKA

Buaer Ne 2
1. @®ynkuus [aMUIBTOHA B KIIaCCHYECKON MeXaHHUKe. YpaBHeHUs | aMHIIBbTOHA.
2. Pacnpenenenue ['u66ca U1 CUCTEMBI ¢ MEPEMEHHBIM YMCIIOM YaCTHI.

3. C xako#t cuioit GeckOHeuHas TUIOCKOMapasielbHas MeTalInyeckas IUIACTHHA TOJIIMHON d
TIPUTATHBAET TOYECYHBIH 3aps/IOM ¢, HAXOASIIMMCS Ha PACCTOSIHUH d OT €€ TIOBEPXHOCTU?

3aBelyroIUit OTAENCHUEM PaTHODU3UKH U SIIEKTPOHUKH,
npodeccop B.A. Makapos




Mockosckuii locynaperBennblii Yauepcuter umenn M. B. Jlomonocosa
®uznyeckuii PaxkyabTer

=

I"ocymapcTBEeHHBIH SK3aMeH 10 pu3Mke
CrneumansHocts QU3UKA

Buner Ne 3
1. DHeprus 31eKTpoMarHuTHOTO moJisi. Bexktop YMopa — IlolinTuHra.

2. DHTpOMUs TepMOAMHAMUYECKO# cucTeMbl. TepMoaMHaMUYECKHE NOTEHHUATIEL.

3.KBanToBas  uacTuMila Maccoil  m, HaxoAMTcs B MOTEHLUMAJIBHOM  TMOJIE  BHJAA
0, O<x<a

Ux)= . Halinurte pa3pelieHHble 3HAaYEHUS €€ S3HEPTUMU.
w, x<0,x>a

b

3aBeayrouuii oTAeNeHUEM paiuoPU3UKU U SIEKTPOHUKH,

npodeccop B.A. Makapos
ﬂ
MockoBcknii I'ocynapcrBennslii YuuBepcurter umenu M. B. JlomoHocoBa ‘ !
®Ouznyeckuii PaxkyJabTer L

['ocynapcTBeHHBIN 3K3aMeH Mo pu3Mke
CneuuansHocts @PH3HUKA

Buier Ne 4
1. IM311eKTPUKHM, MarHETUKH, IPOBOJHUKH, CBEPXTIPOBOJHUKH U UX 3JIEKTPOMArHUTHBIE CBOWCTRA.
2.CBoOoHBIe U BEIHYXKAEHHEIE KollebaHus. Pe3oHaHc.
3.B unnuHapuyeckom cocyne Moj MOpIIHEM HaXOAUTCS OAMH MOIIb BOJSHOTO Napa Npy JaBJeHUH p.
JlaBiieHHe HaCBHIIIEHHOTO BOJSHOTO Tapa TMpH 3Toi TemriepaType paBHO 2p. [loplueHs BIBHTAIOT B
LMJIMH]P TaK, YTO 0OBEM MOJ MOPIIHEM YMEHBIIAETCS B YETHIPE pa3a MPH HEU3MEHHOM TeMIeparype.

Haiitu Maccy o6pa3oBaBuieiicsi Mpu 3TOM BOJIBL.

3aBeyromuii OTaeNeHUEM paauodU3UKU U SJIEKTPOHUKH,

npodeccop B.A. Makapos




MockoBcknii I'ocygapcrBennblii Yuusepcuter umenu M. B. JlomoHocoBa
®uzuvecknii Pakyabrer

&

['ocynapcTBeHHBIH 3K3aMeH M0 QU3UKE
CneuuansHocts QHU3HUKA

Buner Ne 5
1. Cxkun-apdexr.
2. Mudpakuus cBeta Ha IU(PaKLUMOHHOMN peleTKe.
3. B Terion301MpoBaHHOM BEPTUKANBHOM LAIMH/PE O TSHKETBIM TETIOM30IUPYIOLEM MOpIIHEM
HAaXOIWUTCs UACaNbHBIH OIHOATOMHBIN ra3. PaccrosHue Mexay mopiiHeM ¥ AHOM uunuHapa h. Cepxy
Ha TIOpPIICHE MEIJIEHHO HachNaiu TOPIMIO NEcKa, Macca KOTOPOM me 3HAYMTENBHO MEHBIIE MacChl

nopurHs. Ha kakyro BeNM4HHY M3MEHHTCS B pe3yNbTaTe 3TOr0 BHYTPEHHSS SHEPTHsi ra3a? VYckopenue
CBOOOJHOTO MajieHus g.

3aBenyromuii otaeneHreM paanoGU3NKH U 3TEKTPOHUKH,
npodeccop B.A. Makapos

o Ty
MocxkoBckuii FocynaperBennblii Yuusepcuter nmenn M. B. JlomonocoBa ! :_i )
Pusnyecknii Pakyabrer T e

INocynapcTBeHHEBIN 3K3aMeH Mo ¢buzmke
CneunansHocte @HU3IHUKA

Buier Ne 6
1. UnTtepdepenius caera. BpemeHHas ¥ nipocTpaHcTBeHHas KOrepeHTHOCTh. HTepdepoMeTphi.

2. JIuHeWHBIH KBAHTOBBIH TapMOHMYECKHIA OCUMIUIATOP. OHEPTMU W  BOJHOBBIE  (DYHKIHH
CTallMOHAPHBIX COCTOSTHUIA.

3. Illap mMaccoit m mojBeIIeH Ha HeBECOMOi HEPACTSHKUMOMN HUTH JUTMHOM / TaK, 4YTO OH MOXKET
BpallaThCcs B HEKOTOPOH BepTHKANBHOM MlockocTH. B Hero ynapsetcs map maccoii 2m,

JNIETAUMH B BBILICYTIOMSAHYTOH MIIOCKOCTH ¢ FTOPH3OHTAIBHOMN CKOPOCTBIO V' TaK, 4TO BEKTOp CKOPOCTH
HarpaBJICH BIOJIb TMHUM, COEIMHAIOLIEH LeHTPHI 1apoB. [Tpu kakoii ckopoctu ¥ nociie abcomoTHO
YHpYToro LEHTPalbHOro yapa map Maccoii 71 COBEPIIMT MOHEIHA 0GOPOT M0 OKPYKHOCTH

B BEPTUKANIBHOM MII0CKOCTH. CHITBI TPEHUS HE YUUTHIBATS.

3aBeayrommit oTaeneHHEM paMObU3HKN 1 3IIEKTPOHMKH,
npodeccop B.A. Makapos




Mockoscknii I'ocynapcrBennsiii Yuusepenter umenn M. B. JlomoHocoBa
®uzuyeckuii Pakyabrer

sl

['ocynapcTBeHHbIH 3K3aMeH 110 hu3mke
CneuuansHocte @U3IHUKA

Buner Ne 7
1. Mudpakuus ceera. [TpuGnukenus Openens u ®paynrodepa. CriekTpabHble PUOOPHI.
2. ITpoxox/eHue KBAHTOBBIX YaCTHI| Yepe3 MOTEHIMANbHBII Gapbep. TynnenbHeIi 3¢ dekr.

3. Haiigute cpenHee 3HaueHME OTHOCHTENBHOM CKOpPOCTH MOJIEKY]l HAeallbHOro rasza Macca
MOJIEKYJIbI m, TEMIIEpaTypa rasa 7.

3aBeny}omm71 OTACIICHUEM palII/IO(i)I/BI/IKI/I U JJIEKTPOHUKH,

npocgeccop B.A. Makapos

“ 1
Mocxkoscknii I'ocynapcerBennsiii Yuusepenter umenn M. B. JlomoHocoBa ‘ i_
®usnyeckuii Pakyabrer T

I'ocynapcTBeHHBIl 3K3aMeH Mo ¢busuke
CneunansHocte @U3IHUKA

Buier Ne 8

. ®ynkuma Jlarpamxa u ypasHenms JlarpaHxka cucTeMbl MaTepuaibHbIX ToueK. MHrerpane
JBYKEHMUS.

2. Bropoe Hayaso TepMOAMHAMUKH.

3. B miockoM KoHmeHcaTope, eMKocTh KoToporo C, HAXOMMTCS IUIACTHHA M3 JIUBJIIEKTPUKA C
AVDJICKTPUYECKOH TPOHMLAEMOCTBIO €, IUIOW@AAb KOTOPOH COCTaBISeT NOJIOBUHY TUIOIIAAM €r0
obknanok. KoHzmeHcaTop MOCTOSIHHO TOAKTIOUEH K UCTOYHMKY ¢ HampsbkeHueM U. Kakyro paGoty
HaJl0 COBEPIIUTE, YTOOBI BRITAUMTE MIACTHHY M3 KOHIEHCATOpa

3aBenyrowwuii oTaeNeHHEM pagoGU3NKI M SIEKTPOHHKH,
npodeccop B.A. Makapos




Mocxkoscknii I'ocynapcerennsiii Yunsepeuter nmenn M. B. Jlomonocoa ‘ i“
®usuyeckuii Paxkyabrer

['ocynapcTBeHHBIH 3K3aMeH 110 pu3uKe
CrnienmansHocts @HU3HKA

Buaer Ne 9

1. Vpasnenne Makceenna B Bakyyme. CKanspHEIA 1 BEKTOPHBIM noTeHuuansl. KanubposouHas
MHBAapUAHTHOCTD.

2. OcHOBHBIE TOCTYNAaThl KBaHTOBON MeXaHWKHM. BojHOBas ynkuusa. Vpaenenne Ilpeaunrepa.
OnepaTopsl KOOPAHHATHI U UMITYJTbCA.

3. JlBa ManeHbKMX mapuika ¢ MaccamMu M; u M> IBWKyTCS HaBCTpeYy APYT APYTY €O CKOPOCTAMM VU
V2. Ilporcxoaut abcomoTHO ynpyruii LeHTpanbHblil yaap. Kakoe MakcuManbHOe 3HauCHMe NpUHUMaET

SHEprus ynpyrux aedpopmanuii Bo BpeMs yaapa?

3aBeyrolwmi oTaeNeHHEM pagHOGU3UKH U STEKTPOHHKH,
npocgeccop B.A. Makapos

Mockosckuii F'ocyraperBennslii Yuusepenter umenu M. B. JTomoHocoBa ! g
®usuyeckuii Pakybrer

["ocynapcTBeHHBI 3K3aMeH o busnke
CneuuansHocte @HU3IUKA

Buaer Ne 10

1. TuHamMKa CHCTeMBbl MaTepHaldbHBIX TOYEK. 3aKOHBI COXpaHEHHUs 3HEPTUU, UMITYJIbCa U MOMEHTA
UMITyJIbCa.

2. Atom Bonopoza mo Bopy.
3. Tlo GeckoHeyHOMY NpAMOIMHEHHOMY LUHTMHAPUYECKOMY MPOBOAY pPajUycoM R TedeT Tok I,
PaBHOMEPHO pacrpe/Ie/IeHHbIH 10 CeYeHHIO NMpoBoaHKKa. Haiinure HanpsykeHHOCTH MAarHUTHOTO MOJIS

KaK (yHKIHUIO PacCTOSHUS OT OCH MPOBOJA.

3aBeqyroLuii OTaeTeHHEM paguoGU3NKK U SNEKTPOHHKH, /
npodeccop B.A. Makapos




Mockogcknii I'ocynaperBennsiii Yausepeuter nmenn M. B. JlomonocoBa ‘ :
Dusznuecknii Pakyabrer e

['ocynapcTBeHHBIH 3K3aMeH 10 hHU3MKe
CneuunansHocts @H3HKA

Buaer Ne 11

l.  Ortpakenue ¥ TnpenoMieHHE 3MeKTPOMATHUTHBIX BOJH Ha TIOCKOM rpaHULIE JBYX Cpel.
@opmynel Dpenens.

2.  HWpeanvHblii ra3. OCHOBHBIE Ta30BBIE 3aKOHHI. Pacnipenenenve MakcBenna v pacnpejeseHue
bonbumana.

3. Haiinqute ckanapHblil MoTeHUMAN B MPOM3BONBHOM TOUKE HA OCH JMCKA, NEePNEHAUKYISPHOM K
€ro IIOCKOCTH, €CIIH IUCK PafiiycoM R 3apsiKeH ¢ MOBEPXHOCTHOM MIIOTHOCTRIO G .

3aBenyromuii OTaeNEHHEM paaHOGU3UKU U 3EKTPOHHKH,

npocgeccop B.A. Makapos
ﬁ |
Mockosckuii ocyrapersennsiii Yausepenter umenu M. B. JlomoHocoBa ‘ :
Ousnyeckuii Pakyabrer —

["ocynapcTBeHHbIii 3K3aMeH 1o ¢bu3snke
CneuunansHocts QHU3IHUKA

Buier Ne 12

1.3akoH Amnepa. 3akoH buo-Casapa-Jlannaca. Teopema o Lupkysiuu BEKTOpa UHAYKUWUW MAarHUTHOTO

ToJIsl.
2.OkcrnepuMeHTaTbHBle BaKTHI, TeXKalIHe B OCHOBE KBAHTOBOI TeopuH. BoJIHOBBIE U KOPITYCKyIApHEIE

CBOMCTBA MaTepPHH.
3. Tennon3onMpoBaHHBIN UMTHHAPUYECKHH COCYZ pa3JiejieH HEBECOMBIM TOPIITHEM Ha JIBE PaBHbIE YaCTH.

Io oaHy cTOpoHY MOpIUHS HAXOMUTCS UAEANBHBIH ra3 Maccol M (MongpHas Macca |, MOJISPHEIE
TeroemkocTi C), u C, He 3aBHCAT OT TeMIepaTyphl), a 1o APYTYIO CTOPOHY MOPIIHS — BAKYYM.

HavansHeie TeMneparypa u naBienve raza T, u p, . IlopiieHs OTIyCKAIOT, ¥ OH, CBOGOIHO

TICPEABUIAACH, NaCT BO3MOXKHOCTB ra3y 3aloJHUTh Bech 00beM uunuHapa. [Toclie 3Toro MeaieHHo
JIOBOZAT 00BeM rasa JIo MepBOHaYaIbHON BelnunHbL. HaiitiTe u3MeHenme BHYTPEHHEH SHEPTUH U

SHTPOIINU ra3za.

3aBezyrommit oTaeNCHUEM pagHOGHU3NKH 1 SJIEKTPOHUKH,

npocgeccop B.A. Makapos




Mockoscknii I'ocynapcrBennslii Yuusepeurer umenn M. B. JIomonocoBa
®uznyeckuii Pakyabrer ™™

["ocynapcTBeHHBIH 3K3aMeH 10 Gu3MKe
CnenuansHocts QH3HUKA

Buaer Ne 13

1. Msnyuenue csera aromamu M Monekynamu. CIIOHTaHHbIE W BHIHYX/IEHHBIE Tlepexofbl. [IpuHumm
paboThl nazepa.

2. Kanonuyeckue pacnpeacicHus MHKpOCOCTOSIHI/Iﬁ B KJTACCUYCCKUX U KBAHTOBBIX CUCTEMAX.

3. BouncnuTe cpefHME 3HAYEHHS MMITYJbCA M SHEPrMM OT/EIBHON HaCTHLBI MICAIbHOTO ras3a, a
TaKKE €ro NaBiicHUe. ['a3 COCTOMT M3 OJMHAKOBBIX YACTHI[ Maccoil m, WX yaap O CTEHKY CUHTATh
abcomotHo ynpyruM. Temmneparypa rasa 7.

3aBenyrommii oTaeNeHHeM paauoU3MKK U 3IEKTPOHUKH,

npodeccop ' B.A. Makapos
o T
MockoBcknii I'ocyrapcrBennniii Yausepenter umenn M. B. Jlomonocosa ' _i )
PDusnyeckuii Pakyanter T sl

[ocynapcTBeHHBbIi 5k3aMeH 10 hu3mKe
CneunansHocte @U3HKA

Buaer Ne 14

1. SnexrpocTarnyeckoe none. 3akon KyioHa. Teopema I'aycca. TToTeHUMan 31eKTpHYECKOro oS
CUCTEMBI 3apsi/IOB Ha OOJIBIIOM PaCCTOSTHUH.

2. IIpvHUMI HEOTIPEIETIEHHOCTH B KBAHTOBOI (H3MKe.

3. lsa Tena, coelMHEHHbBIE HEBECOMOI HEPaCTAKUMON HUTBIO, JIEXKAT HA TIIAJKOM TOPU3OHTAIBHOM
TJI0CKOCTH. Eciv THyTh npaBoe TeNo ropU30HTAIBHOMN PaBHOMEPHO YBEJIUYUBAIOIIEHCS CUIION,
TO HUTb PBETCS, KOTJa €e BeJWYMHA CUJIa JOCTUraeT 3HaueHus F. Eciau ke TSHYTh JIEBOE TEJIO
FOPU30HTAJIbHOM PaBHOMEPHO YBETMYUBAIOLIEHCS CHIION, TO HUTH PBETCs, KOrJa €€ BeJIMYMHA
CHIIa NOCTUTAET 3HAUCHHUs F. Kakylo MaKCUMalBHYIO CHITy HATSKEHUS BBIAEPKHBACT HATH?

3aBefyroLyii OTaeNeHNeM pagoQU3UKY U SIEKTPOHUKY,

npodeccop B.A. Makapos




MockoBcknii Iocynapersennsiii Yaupepeuter umenn M. B. JlomoHocoBa ‘ !
®uzuyeckuii PakyabTer T ™

TocyapCTBEHHBIM 3K3aMeH MO QU3KKe
CneuuansHocts PHU3HUKA

Buner Ne 15
1. JIuHamMKKa MaTepuanbHO# Touku. 3aKkoHbl HeroToHa.

2. YpaBHeHus MakcBeiia B cpefe.

3. Haiitu cpeHee YKMCIIO YaCTUIl HJEATBHOTO a3a, BBUICTAIOLIETO B €MHHILY BPEMEHH W3 Majoro
oTBepcTHs Miomand S . Macca qacTusl m, Temneparypa 7.

3aBeyroIuil OTAENEHUEM PaJiodU3UKHI U SIIEKTPOHUKH,

npodeccop B.A. Makapos

Mockosckmii locyaaperBennsiit Yuuepceurter unmenn M. B. Jlomonocosa
®uznyeckuii Paxkyabrer g

["ocynapcTBeHHBIH 3K3aMeH Mo U3HKe
CneuuansHocts PHU3UKA

Buaer Ne 16
1. JIsvkeHME B LIEHTPaIbHO-CUMMETPUYHOM ronie. 3akoHsl Kemnepa.
2. Ileproe u BTOpO€E Hadaja TEPMOIUHAMHKH.
3.lap pamguycoM R paBHOMEpHO 3apshkeH Mo 00beMy ¢ 00BbEMHOH miuoTHocThIO p. Haligure
NOTEHLMAN U HAaNpPSHKEHHOCTh MOJIs, CO3aBaEMOr0 LIapoM.
"

3aBenyromumii oTaAEICHUEM paguoPU3NKKU U 3JIEKTPOHHKH,
npodeccop B.A. Maxkapos




