T'ocyoapcmeennwiii sx3amen no usuxe
Duzuyeckuil haxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocme "@ynoamenmanvHas paouopusuka u gusuveckas snekmponuxa”

buaer Ne 1

1. JlunamMuka MaTepUuaIbHON TOYKH. 3akoHbBI Hel0TOHA.

2. Uuarepdepennus ceera. BpeMeHHas 1 mpoCTpaHCTBEHHAS. KOTEPEHTHOCTb.
HnTepdepomeTpsl.

3. PaccuuTaTh H3MEHEHHME SHTPONMH NTPU CMELIMBAHUH JIBYX TOPIIHA BOIBI OJIMHAKOBOM

Macchl ¢ pa3HbIMHU TeMIeparypaMi. TerioeMKOCTh ¢ CYMTATh MOCTOSIHHOM U 3 dexramu,

CBSI3aHHBIMH C H3BMEHCHHUEM YIACIBbHBIX 00BEMOB BOJIBI npeHe6pe%.

3aBeAyIOMUi OTACICHHEM PAIHOPH3UKHU U JIICKTPQHHUKH,
npocdeccop B.A.Makapos

T'ocyoapcmeennwiii 5k3amen no ghusuxe
Qusuueckuil paxkynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanonocms "®@ynoamenmanvhas paouo@uzuka u gpusudeckas s1ekmpoHuxa”

Buier Ne 2

1. JluHaMuKa CUCTEMBI MaTepUAIbHBIX TOUEK. 3aKOHBI COXPAaHEHHS.

2. Tudpakius ceera. [Ipubmmxenus @penens u @paynrodepa. CriekTpaibHbIE IPHOOPEL.

3. O6BeM pa3zeneH neperopoikoi Ha e 4acTu. [10 pa3Hble CTOPOHBI OT MEPETOPOIKH
HAXOJUTCs UI€ANIbHBIN Ta3 ¢ OJMHAKOBBIM YHCJIOM YacTHUI] U PAa3HBIMHU TEMIIEPATypaMH.
PaccuntaTh U3MeHEHHE SHTPONIUY NP CHSATHU NIEPErOPOJIKH U CMEITHBAHHH I'a30B.

3aBe/lyONMid OTAETICHUEM paTuODU3UKHU U T
npodeccop

B.A.Makapos

TI'ocyoapcmeennulii s5x3amen no ¢usuxe
Quszuyeckuul gpakynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanenocmov "@ynoamenmanvHas paouopuzuxka u gusudeckas s1eKkmpoHuxa”

buaer Ne 3
1. ®ynkuus Jlarpanxka u ypaBHeHus Jlarpanxka cucreMbl MaTepHalibHbIX ToueK. MHTErpaib
JIBUKCHHUSL.
2. CioHTaHHBIE ¥ BBIHY)K/IEHHBIE nTepexoibl. Jlazepsl.
3. HaiiTu cTanmoHapHbIe COCTOSIHUS YaCTHIIBI MAacCoit 7 B OECKOHEYHO IIyOOKOiM
NPSIMOYT'OJIBHOW IOTEHIUAJIBHOM sIME IIIMPUHOU d .

3aBeyIOLUA OTAEIEHUEM PaiuODU3UKH U JICKTROHUKH, /
npodeccop M B.A.Maxkapos




T'ocyoapcmeennwiii sk3amen no gusuke
Quzuyeckuii paxyromem MI'Y umenu M. B.Jlomonocosa
Cneyuanenocmo "®ynoamenmanvuas paouogusuka u husuveckas snekmponuxa”

Buaer Ne 4

1. lunamuka abcomoTHO TBeporo Tena. TeH30p uHepuu. Y paBHeHHS Dijepa.
2. OTpaxxeHHE U MPEIOMIICHHE CBETA HA I'paHuIle pa3jiena aByX cpen. @opmyiier Openers.
3. B xBa3uksiacCH4eCKOM MPUOTMKEHHH HAUTH KOADPHITHEHT MPOXOKACHHUS YACTHIIBI MACCOU

0, x<0

m c3Heprueit £ yepe3 noTeHIHaIbHBIN Oaprep U(x) = ;
Uy—ax, x>0

3aBeyIOMU OT/eIEHUEM PATHO(U3UKH U K UKH,

npodeccop Z B.A.Makapos

T'ocyoapcmeennwiil sx3amen no ghusuxe
Quzuyeckui gpaxyromem MI'Y umenu M.B.Jlomonocoea
Cneyuanvnocmo "@ynoamenmanvhas paouogusuka u pusudeckas snekmpoHuxa”

Buaer Ne 5

1. KoneGanus cucteM ¢ 0JTHOH B MHOTUMH CTeneHsIMH cB0001b1. CBOOOIHBIE U BBIHYK/ICHHbBIE
KoJieOaHusl.

2. Henuneiinble onTuyeckue siBieHUs. [ eHepanus rapMOHUK.

3. BostHOBast hyHKIMS 3JIEKTPOHA B aTOME BOJOPO/Ia B COCTOSIHMM C HAMMEHBIICH YHEepruei

1 e—-r/a0

umeer Bua ‘V(r) = . HaiiT cpesinee paccTosiHUE 3JIEKTPOHA OT siipa.

3
ra,

3aBeyIOmuUi OTJICICHUEM PaTHO(U3UKH U JJIEK
npodeccop

B.A.Makapos

TI'ocyoapcmeennwiii s5k3amen no ghusuxe
Quzuyeckui gpaxyremem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms "®@ynoamenmanvhas paouoguzuxka u uzuveckas snekmponuxa”

Buier Ne 6
1. Kanonuveckue ypaBaenus ['amuibrona. Ckobku [lyaccona.

2. Henuneitabie ontudeckue siBiieHust. CaMo(oKyCHpOBKa CBETa.
3. BosiHOBast hyHKIIMSI YACTHUIBI B KOOPAMHATHOM IIPE/ICTABIICHUH UMEET BH]]

1/4
2a g2

Y(x)=|—| e ™ .3amucarh BOJHOBYIO (YHKIHIO B UMITYJIbCHOM IIPE/ICTABICHHUH.
V4

3aBeyrOmuil OT/ICICHUEM PAIMODU3HKHU U JIEKTPQHUKH,
npodeccop B.A.Makapos




TI'ocyoapcmeennuiii s5x3amen no usuxe
Qusuueckuit ghaxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocmo "@ynoamenmanvhas paouogusuxa u gusuveckas snekmponuxa”

buaer Ne 7

1. Teyenue uneanbHOM xuAKOCTH. Y paBHeHHEe Ditiepa. Popmyna beprysuim.

2. OcHOBHbIE IOCTYJIATHl KBAHTOBOW MEeXaHWKH. BoJTHOBast QyHKIIMsI, MAaTPHIIA IUIOTHOCTH.

3. Ha mudpakunoHHyI0 pemeTKy HOpMalibHO K €€ MOBEPXHOCTH MaJaeT MOHOXPOMATHYECKHU
cBeT JutMHOM BonHBI 0,45 MxMm. [lepron nudpaknuonnoit pemerku 2 MkM. OnpeneuTh
MaKCHMaJIbHBIA MOPSAIOK AU PaKIIMOHHON KapTHHBI.

3aBeyIOMMH OTIACICHHEM PaTHOPU3UKU €KTPOHHK
npocdeccop B.A.Maxkapos

T'ocyoapcmeennblil sx3ameH no gusuxe
Qusuueckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvornocmo "@ynoamenmanvuas paouopuzuka u guzuieckas snekmponuxa”

Buner Ne 8

1. Teyenue Bsa3koi xuakoctu. Ypasuenue Hasbe - Crokca. Yucno PeitHonbaca.

2. [Tpunnun Heonpenenennoctu I ei3endepra.

3. ITocunTaTh MOMEHT HHEPIIUU TOHKOTO OJJHOPOJIHOTO CTEP)KHS MACCOM m W JUIMHOH [
OTHOCHUTEIILHO OCH, IEPIICHIUKYJIIPHOU CTEPIKHIO ¥ MPOXOASAIIEH Yepe3 OIHH U3 €ro
KOHIIOB.

3aBe/yonuii OT/IeIeHHeM paauODHU3MKH U JIEKTPOHKKH,
npodeccop 5/ B.A.Makapos

T'ocyoapcmeennulii 5Kk3amen no usuke
Quzuyeckuii ghaxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms "®ynoamenmanvras paduoguszuxa u guzudeckas snekmponuxa”

Buaer Ne 9

1. IlepBoe Ha9aJI0 TEPMOTUHAMHUKH.

2. OnucaHue 3BOJIIOLUY KBAHTOBOMEXAHUYECKHUX CUCTEM. Y paBHeHus [ 'elizenbepra u
[Ipemunrepa. CTanoHapHbIE COCTOSHHUSL.

3. Uepes GJiok paguyca R, UMEIOIIMIA MOMEHT HHEpLUHU J , IEPEKUHYTa HEBECOMasl,
HEpaCcTsDKMMasi HUTh, K KOHIIaM KOTOPOH NPHKPEIUICHBI I'PY3bI ¢ MaccaMu m, U m, .

Hpocxanmbnsanne MECXIY HUTBIO U 010KOM OTCYTCTBYCT. OIIpC,IICJ'II/ITB YCKOPEHHUE I'Py30B.

3aBeyIONIMi OTACICHHEM PATHOPHU3UKU H PTEKTPOHUKY,
npodeccop g B.A.Makapos




T'ocyoapcmeennulii 9k3amen no gusuxe
DQusuyeckui paxyremem MI'Y umenu M. B.Jlomonocosa
Cneyuanvnocmo "@ynoamenmanvras paouoghusuka u gpusuveckas snekmponuxa”

buier Ne 10

1. Bropoe Hauaio TepMOIUHAMHUKH.

2. JInHelHbIi KBAaHTOBBIN rapMOHUYECKUN OCIMIUIATOP. DHEPTUH U BOJHOBBIE ()YHKIIMH
CTAallHOHAPHBIX COCTOSIHUM rapMOHUYECKOTO OCIMILIATOPA.

3. Ionsrit numuHap paauyca R ckarbiBaeTcs 03 MpOCKaIb3bIBAHUS 10 HAKJIIOHHOM
IUIOCKOCTH, 0Opa3yroniei yroi & ¢ ropuzoHToM. OnpeeuTh YCKOPEHHE IIEHTpa Macc.

3aBeyIOMHU OTACICHHEM PaTuOGU3UKI A SJCKTPOHWKH,
npodeccop ; B.A .Makapos

TI'ocyoapcmeennulil 5k3ameH no gusuxe
Quszuueckuu paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms "®@ynoamenmanvhas paouogusuka u pusuieckas s1ekmpoHuka’

Buaer Ne 11

1. DHTpONHS TEPMOAMHAMUYECKOH CUCTEMBL. TepMOIMHAMUYECKHE TOTEHIHAIIBL.

2. IIpoxoxeHre 4acTHIl Yepe3 MOTeHIHaIbHBIN Oapbep. TyHHEIbHBIH 3 DeKT.

3. IlocuutaTh MOMEHT HHEPIIMH TOHKOTO OJHOPOJHOTO CTEPXKHS MACCOU m W JIUTHHOM /
OTHOCHTEJIBHO OCH, IEPICHIUKY/ISIPHON CTEPIKHIO M ITPOXOASIIEH Yepe3 ero LeHTp.

3aBeyIOMKi OTAEICHHEM PaTuO(GU3UKH U SJICKTPOHUKH,
npodeccop B.A Makapos

TI'ocyoapcmeennviii sx3amen no gusuxe
Qusuueckuii ghaxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms "®@ynoamenmanvuas paouogusuka u gpusuieckas snekmponuxa”

Bujer Ne 12

1. PacnipesiesieHue MOJIEKyJI ra3a 1o CKOpocTsiM. MieanbHblil ra3 BO BHEIIHEM NTOTEHIIMATIBHOM
oJe.

2. YrioBoit MOMEHT B KBaHTOBOM MexaHuKe. ClI0)keHHEe MOMEHTOB.

3. Ha audpakiioHHyI0 pemeTKy ¢ NepHoaoM d TNafaeT Iulockas MOHOXpOMaTHYecKas BOJIHA
C JUIMHOM BOJHBI A . Yron nagenus « . OnpenenuTs HalpapieHUe Ha IJIaBHbIA MaKCUMYM
BTOPOTO MOpsiIKa TU(PPAKIIUOHHON KapTHHBIL.

3aBeyIONMuii OT/ICJICHUEM PATUOPUZHKHU H D] OHUKH,
npodeccop ‘ B.A.Makapos




T'ocyoapcmeennwiii sx3amen no uzuxe
DQusuyeckuil paxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanonocms "@ynoamenmanvuas paouoguszuxka u guzuveckas snekmponuka”

Buaer Ne 13

1. KanoHHYeckue pacnpe/ie/ieHus.

2. JIBuKeHHE B IIEHTPAJILHOM I10JIe. ATOM BOAOPOJAA: BOJHOBBIE (DYHKI[HH U YPOBHH SHEPTHUH.

3. Illap pagyca R paBHOMEPHO 3apshKEH ¢ 00bEMHOU IUIOTHOCTRIO o . Haiiti
3JIEKTPUYECKOE T10JI€ BHYTPH U BHE IIapa.

3aBeqyIONMil OT/ICICHHEM PaHOOU3UKH U SJCKPPOHUKH,

npodeccop B.A.Makapos

i A

TI'ocyoapcmeennulil sx3ameH no gusuke
DQusuueckuu gpaxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms "®@ynoamenmanvhas paouogusuka u pusudeckas s1ekmponuka”

Buaer Ne 14

1. Uneanbuble 603e- u GpepMu- raspl.

2. CranuoHapHasi TEOpHUS BOSMYIIEHHH B OTCYTCTBHE U MIPU HAJTMYUH BBIPOXKICHHUSA. DPPEKThI
3eemana u [llrapka.

3. Yepes 100 cyTok ocranoch HepacnaBmuMucs 0,1% 4ducia yacTHIl HEKOTOPOTo
PaJrOaKTHBHOIO 3NieMeHTa. OnpeenuTh NEPUol MoTypacnaia.

3aBeyIoNIril OT/ICIICHHEM PaTHODU3UKH U SJICKPPOHUKH,
npocgeccop B.A.Makapos

T'ocyoapcmeennuiii s5x3amen no usuxe
Quzuyeckui gpaxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms "®@ynoamenmanvhasn paouoguzuxka u gpusudeckas 31eKkmporuka”

bujer Ne 15

1. TennoemkocTs TBepAbIX Ten. Moaenu Jlebast u DHHIITEHHA.

2. YpaBHenue Jupaka.

3. ®oToH ¢ 3Hepruet 2 5B UCIBITHIBAET JOOOBOE CTOTKHOBEHHE C AJIEKTPOHOM, JBUKYIIIHMCS
HaBcTpedy GoToHY ¢ KuHeTHueckoi sueprueit 20 I'3B. Kakoa sHeprus ¢poTtoHa mocie
CTOJIKHOBEHHUS?

3aBeyIOMMH OTACICHUEM PaUOPHU3UKH H 3,
npodeccop

B.A.Makapos




I'ocyoapcmeennvlii sx3amen no gusuke
DQusuueckuil paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocme "@ynoamenmanvuas paouopusuka u uzuyeckas s1eKkmponuxa”

Buaer Ne 16

1. PeasibHbie ra3sl. Y paBHenue Ban-nep-Baanbca.
2. CucTeMBl TOXAECTBEHHBIX YacTUIl. b030HbBI U pepmuonsl. [Ipunin [Tayu.
3. HaiiTu 5HEpruio 1 UMITYJIbC PEHTTeHOBCKOTO (hOTOHA C JUTHHOM BOJIHBI 0,1 HM.

3aBeyIONIUi OT/ICICHHEM PaHOPHU3UKH U IICKTNOHHUKH,

npodeccop / /’ 4

7

B.A Makapos

l'ocyoapcmeennulil 5k3ameH no gusuxe
Dusuyeckuil pakynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanenocmo "@ynoamenmanvhas paouogusuka u pusuveckas snekmponuxa”

Bujer Ne 17

1. ®a30oBbIe IEPEX0/IbI IEPBOTO U BTOPOTO PoO/Jia.

2. Bropu4Hoe KBaHTOBaHHE CBOOOIHOTO AJIEKTPOMArHUTHOTO 10JIsl. B3auMoieiicTBre atoma ¢
KBAaHTOBAHHBIM I10JIEM HU3ITyYEHHUS.

3. Ilo npsiMonMHEHHOMY ITPOBOHUKY KPYTOBOTO CeUeHHMs paauyca R Teder ToK I,
PaBHOMEPHO pacIipe/IeIEHHBIH 110 MONEepeYyHOMy cedeHuio. HailTu MarHuTHOE 1ose,
cO3/1aBaeéMO€ TOKOM, BHYTPH U BHE TIPOBOJHHKA.

3aBeqyIONUi OTAEeIEHHEM PauOPU3UKH U DIIEK HKH,
npodeccop 7. B.A .Makapos

T'ocyoapcmeentulii 5k3ameH no gusuxe
Qusuueckuii paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocmo "@ynoamenmanvuas paouoghusuka u pusuueckas snekmpoHuxa”

Bujer Ne 18

1. Kunetnueckoe ypaBHenue bosbivmana. [lonsitue 06 H-teopeme.

2. VpaBuenust MakcBesuia B cpefie. MarepuanbHble ypaBHeHHs . KoMIuiekcHas
JIU3JIEKTpUYECKas IPOHUIIAEMOCTh U MI0Ka3aTellb MPEIOMIICHHS], X IPOCTPAHCTBEHHAS U
BpPEMEHHas TUCTIEPCHSI.

3. OnpenenuTs AIMHY BOJIHBI paccesHHOro Has3al GotoHa (A, =10 MKM) Ha pEISTUBUCTCKOM

JJIEKTpOHE ¢ sHepruei E, =20 I'sB, apuxymemcs eMy HaBcTpedy.

3aBeyIONIMi OT/ICICHUEM PaIO(PU3UKU U 3nex?’gnxn,
v/ %4

npodeccop / o a4 B.A.Makapos




T'ocyoapcmeennulil 5k3ameH no gusuke
Qusuueckuil paxynomem MI'Y umenu M.B.Jlomonocoea
Cneyuanvnocms "®@ynoamenmanvhas paouogusuka u gpuzudeckas s1ekmpoHuka’

Buaer Ne 19

1. IInazmenHoe cocrosiHME BemecTBa. Y paBHeHue Biacosa. [lonsitue o camocoriacoBaHHOM
noJe.

2. PannoakTHBHOCTD.

3. Ha mudpakiimoHHYIO pemeTKy ¢ NepruooM d HOPMAIBHO I1aJIaeT IJI0CKast
MOHOXpoMaruydeckas BostHa. [[luprna menu audpakiimoHHOHN pelIeTKy B TpH pas3a
MeHblIe ee nepuoja. Kakue U3 riaBHbIX MAaKCHMyMOB Oy1yT UMETh HYJIEBYIO
UHTEHCUBHOCTH?

3aBeyroNuMii OTIENIEHUEM PATHOPU3UKH H 1
npodeccop

B.A.MakapoB

T'ocyoapcmeennulil 5k3ameH no gusuxe
Quzuueckuil gpaxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocmo "@ynoamenmanvras paouogusuka u usuueckas s21ekmporuxa”

Buaer Ne 20

1. Dnextpocraruyeckoe mnoje. 3akoH Kynona. Teopema ["aycca. MynbTUIIONBHOE pa3/IoKEHHE
NOTEHIIAAA.

2. Jlenenue u cuHTe3 sinep. SnepuHas sueprusi. Peaktopsl.

3. CrutomHOM nUIHHIp paauyca R ckaTbiBaeTcs 6e3 mMpoCKaIb3bIBaHHS 110 HAKIIOHHOM
IUTOCKOCTH, 00pa3yromniei yroi o ¢ ropuzoHToM. OnpeieluTh YCKOpEeHHE LIEHTpa Macc.

3aBeyIomuil OTeIeHUEM Paiuo(GU3NKU U SIIEKTPOHUKH, /
npodeccop “B.A.Maxkapos

T'ocyoapcmeennulil 5k3ameH no gusuke
Quzuueckuu gpaxyromem MI'Y umenu M.B.Jlomonocoea
Cneyuanvonocms "@ynoamenmanvhas paduogusuxa u gpusudeckas snekmponuxa”

Buaer Ne 21

1. Cratudeckoe marautHOe noje. 3akoH bruo-Capapa-Jlannaca. DiieKTpoMarHuTHas
WHTYKITHSL.

2. Teopus ynpyroro paccesiHus. bBopHOBCKoe NpHOIMKEHHUE.

3. KakoBbI ATMHBI BOJIH Jie Bpoiisisi IpoTOHA M 3NIEKTPOHA, SHEPIHU KOTOPBIX PaBHBI CPEIHEH
KAHETHYECKOU SHEPIHH TEIUIOBOTO ABHXKESHHUS MOJIEKYJI IIPH KOMHATHOH Temmneparype?

3aBeyrOIUi OT/IETICHUEM PaluO(U3NKH U SJIEKTPRHUKH,

npodeccop /

/B.A.MaKaPOB




T'ocyoapcmeennulii 5k3ameH no gusuke
Qusuyeckui gpaxyromem MI'Y umenu M. B.Jlomonocosa
Cneyuansnocms "®@ynoamenmanvhas paouogusuka u gpuzuieckas 1ekmpoHuxa”

Buier Ne 22

1. YpaBrenust MakcBesuia B Bakyyme. CKaJIspHBIN B BEKTOPHBIN MOTEHI[HATEI.
KanmbpoBouHast HHBApHAHTHOCTb.

2. CunpHoe B3auMojieiicTBre. KBapkoBasi cTpyKkTypa aapoHOB. L[BeTOBOI 3apsia KBapKOB.
['mrooHBI.

0, x<0
3. Ha norenumansHbiit mopor U(x) = U, P cJIeBa I1a/1aeT YaCTUIa Maccod m ¢
>
2

sHeprued E . Haiitu ko3 punmenT oTparkeHus 4aCTHIIBL.

3aBeqyIomuil OT/ICICHUEM PaTHO(DU3HKH H O OHUKH, //
npodeccop B.A.Makapos

TI'ocyoapcmeennwiil sKk3ameH no usuxe
Quzuyeckuit gpaxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanonocms "®@ynoamenmanvuas paouogpusuxa u gpusuyeckas snekmponuxa”

Bujer Ne 23

1. DHeprus anexTpomaruutHoro nois. Bexrop IloiinTuHra.

2. OCHOBBI CHIENHAIBHOM TEOPUH OTHOCUTENBHOCTH. [IpeobpazoBanus Jlopenna.

3. Kakyro sHepruio npuodperaeT nepBoHaYaIbHO MOKOSIIMNCS dJIEKTPOH IIPH PaCCesTHUU
KBaHTa ¢ JyIMHOM BoyHGI 0,1 HM Ha yroa 90°?

3aBeyIOMUN OTAETICHUEM paTuO(DU3UKH U PACKTPOHUK
npodeccop M B.A.Maxkapos




