T'ocyoapcmeennviii sxzamen no gusuxe
Qusuueckuti paxynomem MY umenu M.B.JTomonocosa
Baxanaspul, nanpaenenue "®uzuxa”

Buier Ne 1
1. lunamuka MatepuansHoii Touku. 3akonsl HbioToHa.

2. Unrepdepenuus ceta. BpemenHas u NPOCTPaHCTBEHHAs! KOT€PEHTHOCTE.
Hurepdepometps.

3. Paccunrarth U3MeHeHNUe SHTPOTHY TIPH CMEIIUBAHUH JBYX MOPLUIA BOJBI OJUHAKOBOM

MACCBI € pasHbIMH TeMIEpaTypaMu. TEMmI0eMKOCTh ¢ CUHTATh [IOCTOSHHOM U S deKrTam,
CBA3AHHBIMHU C U3MEHEHHEM YENbHBIX 00BEMOB BOJIBI NpeHEOpEYb.

3aBeayrouii OT/IeNeHHEM PagHObH3UKH H SPKTPOHMKH,
npocgeccop B.A.Makapos

T'ocyoapcmesennuiii sxzamen no usuxe
Quzuueckuii paxyremem MI'Y umenu M.B.Jlomonocosa
Baxanaspul, nanpasnenue "®duzuxa"

Buier Ne 2
1. JlaHaMKKa CHCTEMBI MaTepHallbHEIX TOYek. 3aKOHbI COXpaHEeHHS.
2. lucpakuus ceeta. [pubnuxkenus Openens u Opaynrodpepa. CrieKTpasbHble MPUGOPHL.
3. O6beM pasjeneH neperopoakoit Ha ase yactu. 1o pa3HbIE CTOPOHBI OT MEPErOPOAKH
HAaXOIWUTCsl NACAbHbIH a3 ¢ OAMHAKOBBIM YHCIOM YaCTHLL M Pa3HbIMH TeMIepaTypamu.
Paccunrats u3MeHeHue SHTPONMM NIpH CHSATHY NIepEropoOaAKU U CMEIIMBAHUHU T'a30B.

3aBeayrommii oTaeICHHEM PaTHOGU3HKH 1 SMIEK UKH
npogeccop B.A.Makapos

T'ocyoapcmeennviii sxzamen no gusuxe
Qusuneckuil paxyremem MIY umenu M.B.Jlomonocosa
bBaxanaspul, nanpaenenue "duzuxa”

Bujer Ne 3

1. ®ynkims Jlarparka u ypaBHeHuUS Jlarpamxa cHCTEMBI MaTepHaTbHEIX TOYEK. Hnterpansr
JBUKEHUS.

2. CoHTaHHbIE ¥ BBIHYXIEHHBIE nepexozel. JIazepsl.
3. HaltTn cTanmoHapHEIe COCTOSHUS YacTHLBI MAacCOll 7 B GeCKOHEUHO riy6okoi
NpSIMOYTOJIbHOM MOTEHUMAIBLHOMN IME INMPUHOI 4 .

3aBeayroumii oTaeIeHHEM paaHOpU3UKY U SNIEKTPOHAKH,
npodeccop , B.A.Makapos




T'ocyoapcmeennviii sx3amen no gusuxe
Qusuueckuil paxyromem MI'Y umenu M. B.Jlomonocosa
Baxanaspel, nanpasnenue "duzuxa"

Buner Ne 4
1. Jlunamuika aGCoIFOTHO TBEPIOTO Tea. Tensop unepuun. Vpasuenus Ditnepa.
2. OTpaxxeHUe U TIPENIOMJICHHE CBETA Ha IPaHHLIe pazzena npyx cpel. @opmynsl Dpenens.
3. B KkBa3MKIJIacCHYECKOM MPUOTIKEHUH HANTH KO3 HUIMEHT MPOXOXKIEHUS YACTHLIBI MACCOM
0, x<0

m ¢ 3Hepruedt E 4epes noTeHUManbHEIi 6apsep U(x) = .
Uy—ax, x>0

3aBenyrommuii oTaeeHHEM pPaTHOBU3NKH U 3IIEK UKW,
npodeccop B.A.Makapos

T'ocyoapcmeennwii sx3amen no gusuxe
Qusuueckuii paxyromem MIY umenu M.B.Jlomonocosa
Baxanaspul, nanpaenenue "®uzuxa"

Buaer Ne 5

1. Konebanus cucteM ¢ o1HOM U MHOTMMH CTEMEHIMHU cB060161. CBOGOAHBIE H BBIHYK/ICHHEIE
KoJiebaHus.

2. HennHeliHble onTueckue siBenus. ['eHepanus rapMoHHK.
3. BosiHOBas GyHKIMSA 37€KTPOHA B aTOME BOAOPO/A B COCTOSHHH ¢ HAMMEHBbLLIEH SHepruei

—r/a,

umeert U W(r) = e "™ . HaiiTu cpeqiHee paccTosIHME 3IIEKTPOHA OT siIpa.

3
ra,

3aBenyromuii oTaeIeHHEM PaTHOPH3UKU U

npodeccop B.A.Makapos

T'ocyoapcmesennviii sxzamen no gusuxe
Quzuueckuil paxyromem MI'Y umenu M.B.Jlomonocosa
baxanaspui, nanpaenenue "®duzuxa"

Buier Ne 6

1. Kanonwueckue ypasuenns Famunstona. CKo6GKH [TyaccoHna.
2. HenuHeiHble onTUuecKye sBIEHUS. Camodoxkycuposka cBera.
3. BontHOBas (yHKIMS YacTHLE B KOOPAMHATHOM TIPEJICTaBJIEHUU UMEET BU

2a 1/4
Y= (——j e . 3ammcarhb BOJIHOBYIO (yHKUMIO B UMITYIECHOM TIpe/icTaBIeHUH.
T

3aBeyrommii oTaEICHIEM paaHOGH3NKH U EKTPOHUK
npodeccop B.A Makapos




T'ocyoapcmeennviii sk3amen no ghusuxe
Qusuneckuil paxynomem MIY umenu M. B.Jlomonocosa
baxanaspui, nanpasnenue "®uzuxa"

Busaer Ne 7

1. Teuenue uneanbHoI xuakocTH. YpaBHeHue Oiinepa. ®opmyna Bepuynm.
2. OCHOBHbIE MOCTY.1aThl KBAHTOBOM MeXaHUKH. BomHOBas (GyHKIMS, MaTpULIa NJIOTHOCTH.
3. Ha qudppakumioHyro pemmeTky HOpMaIBHO K ee TIOBEPXHOCTH MaJaeT MOHOXPOMAaTHUYECKHIA

CBET JMHOM BosiHBl 0,45 MkM. [lepron AndpakuroHHOM pereTku 2 MKM. Onpenenuts
MaKCHMaJIbHBIN MOPAI0K TUPPAKLUOHHON KapTHHEL.

3aBenyrouuii oTaeIeHHEM PaTHOGH3UKHU U 5

npogeccop B.A.Makapos

T'ocyoapcmesennviii sxzamen no gusuxe
Qusuueckuii pakyremem MIY umenu M. B.Jlomonocoea
Baxanaspul, nanpaenenue "®uzuxa"

Buiaer Ne 8

1. Teuenue Baskoii xuakocTH. Yparrenne Harbe - Ctokca. Uncio PeitHonbaca.
2. IlpyHLMI HeoMpeIeTIEeHHOCTH I'eitzenbepra.

3. TlocunTaTh MOMEHT HHEPLIMM TOHKOTO OJHOPOAHOTO CTEPKHS Maccol m W JUIMHOM /

OTHOCHTEJILHO OCH, TIEPTIEHAMKYIAPHOMN CTEPKHIO M MPOXOASIIEH Yepes OUH U3 ero
KOHIIOB.

3aBeqyrommii oTaeIeHHEM PaTHO(PH3NKY U 3TTeK UKW,
npocgeccop B.A.Makapos

T'ocyoapcmeennvii sxzamen no Quzuxe
Qusuueckuii paxynsmem MI'Y umenu M.B.JTomonocoea
baxanaspui, nanpaenenue "®duzuxa"

Buaer Ne 9
1. TlepBoe Havao TepMOIHHAMUKH.

2. Onucanye 5BOIIOLUN KBAHTOBOMEXAHUUYECKHUX CHCTEM. Vpaeuenus IeiizenGepra u
lpenunrepa. CraunoHapHble cOCTOSHHUS.

3. Uepes 6ok paauyca R, MO MOMEHT MHEpLMH J , IEpEeKUHYTa HeBECOMas,
HEpacTsHKMMast HUTh, K KOHLIAM KOTOPOH MPHKPETUIEHE! IPY3BI ¢ MACCAMHK m um,.

IIpockanb3biBanme MeXIy HUTBIO M 6I0KOM OTCYTCTBYeT. ONpeneuTh yCKopeHHe rpy30B.

3aBexyrommii oTaeIeHUEM pagHOGU3INKY U 3T POHUKH,
npodeccop B.A.Makapos




TI'ocyoapcmeennwiit sx3amen no Pusuxe
Qusuueckuii paxynomem MI'Y umenu M.B.JTomonocosa
baxanaepel, nanpasnenue "dusuxa"

Buiter Ne 10
1. Bropoe Hayano TEPMOJUHAMUKH.

2. JInHeRHEI KBAHTOBBI rapMOHMYECKHIA OCUMJIIATOP. DHEPTHH U BOJHOBbIE (hYHKIMH
CTaLMOHAPHEIX COCTOSHUI rapMOHUYECKOTO OCLMILIATOPA.

3. Tonelit unnuHAp paauyca R ckaTeiBaeTcs 6e3 MPOCKaNb3bIBAHUS M0 HAKJIOHHOM
TJIOCKOCTH, 00pa3syIoleii yroi ¢ ¢ ropH30HTOM. Ornpenenuts yckopeHue LeHTpa Macc.

3aBenyrommii oTaAeeHHEM paHOGU3HKH U 5 POHMKH,
npocgeccop B.A.Makapos

TI'ocyoapecmeennwrii sx3amen no Puzuxe
Qusuueckuii paxynomem MI'Y umenu M.B.JTomonocosa
baxanaepel, nanpasnenue "duzsuxa"

Buaer Ne 11

1. DHTponms TepmoaMHAMMYECKO#H CHCTEME. TepMonrHaMuyeckye TOTeHIUATEL.

2. IIpoxosKIeHHe YacTHII Yepes MoTeHMATbHbIH Gapbep. TyHHenbHbIH 3ddekr.

3. IlocunTaTh MOMEHT HHEPLIMH TOHKOTO OAHOPOJHOTO CTEPXKHS MacCoM m | IJIUHOMN /
OTHOCHTEJIEHO OCH, TIEPIICHAUKYIAPHON CTEPIKHIO M IPOXOASIIEH 4epes ero LeHTp.

3aBeyrommii OTaAeIeHMeM pagHO(GH3UKH 1 51 POHUKH,
npodeccop B.A . Makapos

T'ocyoapcmeennuiii sx3amen no pusuxe
Qusuyeckuii paxyromem MIY umenu M B.Jlomonocosa
baxanaspel, nanpasnenue "duzuxa"

Buaer Ne 12

1. Pacnipenenenue MOJICKYJI Ta3a 1o ckopocTsaM. U eansHelii ras Bo BHemHe

M MMOTEHLIHUAJEHOM
mnoJie.

2. YriioBoit MOMeHT B KBaHTOBO# MexaHuKe. CJI0)KeHHE MOMEHTOB.

3. Ha nudpakumonnyio PCIIETKY € IEPHOIOM d TajjaeT MIIOCKas MOHOXPOMATHYECKas BOJTHA
C UIMHOM BOJHBI A . Vron nagenus o . Onpenenute Han

PaBJICHUE Ha IIaBHBIH MaKCUMYM
BTOPOTo Nnopsiika AU(paKUHOHHON KapTHHEI.

3aBenyroumii oTneIeHIEM PanuopU3UKY U FAEKTPOHUKH

npodeccop B.A Makapos




T'ocyoapcmeennwiil s5x3amen no gusuxe
Quszuyeckuti paxyremem MI'Y umenu M.B.Jlomonocosa
FBaxanaspul, nanpasnenue "@uzuka"

Buaer Ne 13

1. KaHoHMueckue pacrpeeneHus.
2. JIswkeHHE B LIEHTPAJBHOM M0Jie. ATOM BOAOPO/a: BOTHOBBIE ()YHKLUH U YPOBHU SHEPTHM.
3. lap paguyca R paBHOMEPHO 3apsieH ¢ 00BEMHOM MIIOTHOCTRIO p . Haiitu

JJICKTPHUYCCKOC 110JIC BHYTPU U BHE 1Iapa.

3aBeyIOLIHii OTAEIEHHEM PaTHOPU3URU U 3TIEKTPOHHKH,
npodeccop B.A.Makapos

TI'ocyoapcmeennbiii sx3ameH no gusuxe
DQuzuueckuti paxynemem MI'Y umenu M.B.Jlomonocosa
Baxanaspul, nanpasnenue "®uzuxa"

Buaer Ne 14

1. UneaneHele 603e- U GpepMH- Ta3bl.

2. CrauroHapHas TeOpHUs BO3MYIICHUH B OTCYTCTBHE U NMPH HATUYHMHK BBIPOXKIEHHS. DD PEKTHI
3eemana u Illtapka.

3. Yepes 100 cyTok ocranoch HepacnaBmumucs 0,1% 4ducia yacTuil HEKOTOPOro
PaavoaKTUBHOIO 3j1eMeHTa. OnpeeuTh Mepro Notypacnana.

3aBenyrolIuii OTAENEHHEM paguoDU3UKK4 IIEKTPOHAKH,
npodeccop B.A.Makapos

TI'ocyoapcmeennuiii sx3amen no gusuxe
Qusuyeckuti paxynomem MI'Y umenu M.B.JTomonocosa
baxanaspwi, nanpasnenue "®uzuxa”

Buer Ne 15
1. TenmoemkocTs TBepABIX Te. Monenu Jlebas u DiHIITE Ha.
2. VpaBHenue J{upaka.
3. @oTOH ¢ 3Hepruel 2 3B UCMIBITBHIBAET T0GOBOE CTONKHOBEHHUE C 3JIEKTPOHOM, JIBUKYIIAMCS

HaBcTpedy (OTOHY ¢ KuHeTHYecKoM sHeprueit 20 ['3B. Kakosa sHeprus ¢oToHa nocne
CTOJIKHOBEHUS?

3aBenyrolmuii OTAENCHHEM paJHODU3HKU U SNIEKTPYHUKH,
npodeccop B.A.Makapos




T'ocyoapcmeennwiii sx3amen no guzuxe
Quszuueckuil paxynemem MY umenu M. B.Jlomonocosa
Baxanaepel, nanpasnenue "®duzuxa"

Buier Ne 16
1. Peanbubie rasel. Vpasrenue Ban-nep-Baansca.

2. CHCTEMBI TOK/IECTBEHHBIX YacTUIl. BO30HBI 1 (epmuonsr. ITpunuun IMaynn.
3. HaiiTy 5Heprifio ¥ UMITyJIbe PEHTTEHOBCKOTO doroHna ¢ nnuHOM BoHE! 0,1 HM.

3aBenyromuii oTaAeICHMEM PaaHOGH3NKH 1 KTPOHUKH,
npodeccop B.A.Makapos

Tocyoapcmeennwiii sxsamen no guzuxe
Qusuveckuil paxynemem MI'Y umenu M.B.Jlomonocosa
Baxanaspul, nanpaenenue "®duzuxa"

Buier Ne 17
1. @azoBEle nepexoarl neproro u BTOPOTO poja.

2. BropuyHOe KBaHTOBaHHE CBOGOJHOTO SJIEKTPOMAarHUTHOTO MoJs. B3auMoneiicTBue atoma ¢
KBAHTOBAaHHBIM T1OJIEM U3ITydEHHS.

3. Ilo npamonuHeiiHOMy IPOBOAHMKY KpYroBOro ceyeHus paauyca R tedet Tok [,

PaBHOMEpPHO pacnpexenem{mifl o MOMNEPEYHOMY CEUYEHUIO. Haiitu MarHuTHOE IoJIe,
CO31aBa€MOC TOKOM, BHYTPH U BHE [IPOBOJHUKA.

3aBeaytomuii oTaeeHHEM paTHopH3NKH JIEKTPOHUK
npodeccop B.A.Makapos

T'ocyoapcmeennuiii sx3amen no pusuxe
Dusuneckuii paxynsmem MI'Y umenu M B.Jlomonocosa
Baxanaspel, nanpasnenue "®duzuxa"

Buaer Ne 18
1. Kunetudeckoe ypasnenne Bonbimana. TTonsTue 06 H-teopewme.
2. VpaBHenus Makcsea B cpene. MatepuanbHeie ypaBHeHus. KoMmiekchas

AMSNIEKTpUHECKas IPOHULIAEMOCTh U MOKA3aTeNb MPENOMIEHHUS, HX MPOCTPaHCTBEHHAS U
BPEMEHHas UCTepCus.

3. OnpeenuTh ITMHY BOJTHEI paccesiHHOro Hasax ¢potoHa (4, =10 MkM) Ha PEIATUBUCTCKOM

SJIEKTpOHeE ¢ 3Heprueit £, =20 I'3B, aemxymemes €My HaBCTpeyy.

3aBeayroumii otneeHIEM paguopuzn SNIEKTPORIKH,
npodeccop % B.A.Makapos




T'ocyoapcmeennurii sx3amen no guzuxe
Qusuyeckuii paxynomem MI'Y umenu M. B.Jlomonocosa
bakanaspwi, nanpagnenue "duzuxa”

Buaer Ne 19
1. IlnasmenHoe cocTosiHue BelecTa. YpaBHenue Bnacosa. [ToHsTHE 0 caMOCOrIacOBAHHOM
noJe.
2. PagyoakTUBHOCT.

3. Ha nudpakunoHHyro pereTky ¢ nepuoaoM d HOPMAaNbHO MajgaeT MIocKas
MOHoXpomaTuyeckas BosHa. [llupuna menu 1udpakiHOHHOM peIleTKU B TPU pasa

MeHblLIIe ee nepuoja. Kakue u3 rmaBHbIX MakCUMyMOB 6YIyT UMETh HYJIEBYIO
UHTEHCUBHOCTE?

3aBeyromuii oTaeneHHEM paauodpu )(I/I U 3JIEKTPOHUKH,

npodeccop B.A.Makapos

T'ocyoapcmeennwiii sx3amen no gusuxe
Qusuyeckuii paxynemem MI'Y umenu M. B.JTomonocoea
Baxanaspel, nanpasnenue "Puzuxa”

Buner Ne 20
1. Snektpocratnueckoe nose. 3akoun Kynona. Teopema Iaycca. MynsTunonsHoe pasioxeHnue
NOoTEHLMANA.
2. lenenvie u cuntes sigep. SnepHas sHeprus. PeakTopkl.
3. CniowHo# uMAMHAp paguyca R ckaTeBaeTcs 6e3 MpOoCKaib3bIBAHMS MO HAKIOHHO
TJIOCKOCTH, 00pasytoweii yron & ¢ ropuzontoM. Onpeaenuts YCKOpPEHUE LIEHTpa Macc.

3aBeyIOIIHiA OTAENEHHEM panrodusy
npodeccop

B.A.Makapos

T'ocyoapcmeennuiii sxzamen no usuxe
Qusuueckuil haxynomem MI'Y umenu M. B.Jlomonocosa
Baxanaspui, nanpasnenue "®uzuxa”

Buaer Ne 21
1. Cratideckoe MarHuTHOE ToJTe. 3aKoH Buo-Casapa-Jlannaca. DnekTpoMarnuTHas
VHIYKLIMS.
2. Teopus ynpyroro paccesnus. BopHosckoe NpUOTKEHHE.
3. KaxoBel auHbl BoIH 1€ Bpoiins npotona u DJIEKTPOHA, SHEPTUU KOTOPBIX PaBHBI CpeHE(d
KHHETUYECKOH SHEPriM TEMJIOBOTO JBHXEHHS MOJIEKYJT IPH KOMHATHOM Temneparype?

3aBenyroluii OTaeIeHHEM paaHOBU3HK

3JIEKTPOH
npodeccop

B.A.Makapos




TI'ocyoapcmeennwiil 5xK3amen no uzuxe
Dusuyeckuti paxynemem MI'Y umenu M. B.Jlomonocosa
baxanaspwi, nanpasnenue "®uzuxa”

Buaer Ne 22

1. VpaBHenus MakcBenna B Bakyyme. CKalSIpHBIN U BEKTOPHBIN TOTEHLIUATIBI.
KanubpoBouHasi ”HBapUAHTHOCTb.

2. CunbHoe B3aumMosielicTBre. KBapkoBast cTpykTypa aapoHoB. [[BeToBo# 3aps KBapKOB.
['tOOHBI.

0, x<0
3. Ha norenumansHseiit nopor U(x) = U, 0 clieBa aJlaeT 4yacTUlla Maccoi m ¢
5

sHeprueit E . Halitu koappHULHUEHT OTpaXKeHUs YaCTHIIEL.

3aBeayroluii oTEIEHNEM PaTHODU3NKH 3TEKTPOHUR Y,
npodeccop B.A .Makapos

TI'ocyoapcmeennuiii sx3amen no usuxe
Quzuueckuii paxynomem MI'Y umenu M.B.Jlomonocosa
baxanaspul, nanpasnenue "@uzuxa”

Buaer Ne 23
1. OHeprus snektpomMarautHoro mnoss. Bexrop IMoiHTHHTA.
2. OCHOBBI crieLMaNbHOM TeOpUM OTHOCUTENbHOCTH. [Ipeobpasosanus JlopeHia.

3. Kakyto sHepruto nprobpeTaeT NepBOHAYaIbHO MOKOSLIMHACS SIEKTPOH NPH PaccessHUN
KBaHTa ¢ JJIMHOM BoJHBI 0,1 HM Ha yroma 90°?

3aBenyromuii oTaeNeHHEM paquoGU3MKH U SIIEKTPOHUKH,
npodeccop B.A.Makapos




