Tocyoapemeennvrii skzamen no Puzuxe
Qusuueckuii paxyromem MI'Y umenu M.B.TTosonocosa
Cneyuansnocme "®Oynoavenmansuas paocuogpuzuxa u puzuyeckas onekmponura"

Buier Ne 1
I. lunamuka matepuanbHoii Touky. 3akons HproToHa.

2. Untepdepenuus ceeta. Bpemennas u MPOCTPAHCTBEHHAS KOT€PEHTHOCTb.
Untepdepomerpsr.

3. Paccuurars U3MCHCHUE SHTPOINUWHU MPU CMEUIUBAHUU ABYX HOlel/lﬁ BOJ1bl OTMHAKOBOM

MAacCChl € pa3HBIMU TeMMepatypaMu. TermmoeMKocTh ¢ CYUTATh MOCTOSHHOMN U sdpdekramu,
CBA3AHHBIMU C U3MECHEHMEM YJIeIbHBIX 00BEMOB BOJIBI NIpeHeGpeYb.

3aBenyrouuii otaeneHneM paanodusnk SNIEKTPORHUKH,
npocgeccop B.A Makapos

T'ocyoapcmeennviit sx3amen no Puzuke
Qusuueckuil paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuansnocms "®@ynoamenmanvuas paouogusuxa u usuueckas snexmponuxa”

Buner Ne 2

1. JlnHamuka CHCTEMBI MaTepHaTbHBIX TOUCK. 3aKOHDI COXpaHeHus.

2. Nudpakuus ceeta. [pubmkenus ®penens u Dpaynrodepa. CnexTpanbHble IpuGOpEI.

3. O6mbem pazzernieH neperopoakoii Ha e yactu. o Pa3sHbIE CTOPOHBI OT MEPErOpOaAKH
HAXOMUTCS UACANBbHBIN a3 ¢ OJIMHAKOBBIM YMCIOM YacTHLL U Pa3HbIMU TeMmepaTtypamu.

Paccuutats usmeHenue sutponuu NIpU CHATUM MEPETOPOJKU U CMELLIUBAHUU I'a30B.

3aBenyrowmii otTaeneHneM pagnoduIHKY 1 SICKTRONUKH,
npodeccop / B.A.Makapos

T'ocyoapemeennviit sx3amen no Puzuxe
Qusuueckuii paxyromem MIY umenu M B.Jloyvonocosa
Cneyuansnocme "®ynoavenmansras paouopusuxa u usuveckas anekmponuxa”

Buaer Ne 3

1. ®ynxuus Jlarpamxka u ypaBHeHus Jlarpamska cuctemsr mare
JBUKEHUS.

2. CroHTaHHbIE M BLIHYKIEHHbIE nepexosl. Jlazepsl.

3. Haiitv craumonapHsie coctosHus HacTHLEBI Maccoit m B GecKoHEYHO ryGoKoi
NPSAMOYTOJIbHOM NOTEHUMANLHOM Me WHUPUHON a .

PHABHBIX TOYEK. I/]HTCFpaﬂH

3aBenyrouuii otaeneHuem paarodusuku u »
npodeccop

B.A.Makapos




T'ocyoapecmeennwiii sx3aven no Puzuxe
Quzuueckuil paxyromem MY umenu M B.Jlomonocosa
Cneyuanvnocmes "®ynoavenmanvuas paouopusura u usuveckas onekmponuxa'
Buner Ne 4
1. unamuka aGeonmoTHo TBeporo Tena. Tensop unepumn. Vpasuenus Diinepa.
2. OtpakeHHe U NpeNoMIIeHHe CBeTa Ha rpaHuLe pasjena 1Byx cpen. Dopmynsl OpeHerts.
3. B KBasuKIaccuueckoM MpHOTMKEHUH HAlTH KO3 ULHMEHT MTPOXOXKIEHHS YACTHIIBI MACCOH
0, x<0

m C 5Hepruen E yepes NoTeHUMATBHbBIH 6apeep U(x) = U o'
g —ax; x>

3aBeytoLIHii oTAENeHHEM paauopU3NKH U SABKTPOHKK
npodeccop B.A.Makapos

Tocyoapemeennwiii sxzaven no Puzuxe
Qusuueckuii paxyromem MIY umvenu M B.Jlomonocosa
Cneyuansnocms "®ynoavenmanvnas paououzuxa u pusuveckasn anexkmponuka”

Buier Ne 5

1. Konebanug cucrtem ¢ oxHoii 1 MHOTHMH CTETIEHSAMHU CBOOO
KoJieOaHus.

2. HenviHeiiHble onTHueckue sBIeHMS. I'enepanms rapmoHuk.
3. BoniHoBas (yHKUMSA 21€KTPOHa B aToMe BOZOpOJIa B COCTOAHMM ¢ HAMMEHbLLEH SHEprueii

JIBI. CBOGOIIHBIC U BBIHYXJIEHHEBIE

—r/ay

nmeet Bug W(r) =

= e . Haittu CpEeAHEE pacCTosTHUE S3JIEKTPOHA OT sapa.

a,

3aBenyrowmit oTaeNeHMeM paguod UMK 1 SIEKTPORAKH,
npogeccop : B.A.Makapos

Tocyoapemeennwii sxzamen no Quzuxe

Qusuueckuil paxyrvmem MIY uvienu M_B.JIomonocosa

Cneyuansnocme "®ynoavenmanshas paduopuzuxa u usuveckas anexkmponura”

Buer Ne 6

1. Kanounueckue ypaHenus FaMuIbTOHA, Cxobku IMyaccoHa.

2. HenuHeiiHble onTHueckue spieHus. Camodoxkycuposka caera.

3. BonnoBast pynkums yactuis! B KOOPIMHATHOM MpeJCTaBIEHUH UMEET BUJL

2a

1/4
‘ll)’l
W)= (—) e . 3amucathb BOJHOBYIO (hyHKLHIO B UMIMYJIbCHOM TPEICTABICHHUH.
T

3aBenytoumii oTaeNneHUEM panroU3MKH U SNIEKTPOHHUKH
npocgeccop

B.A.Makapos




Tocyoapcmeennwrit sx3amen no Puzuxe
Duzuueckuil haxynomem MIY umenu M. B.JTomonocosa
Cneyuansnocms "®dynoavmenmanvuas paouousuka u usuueckas snexmponuxa”

Buaer Ne 7
1. Teuenue uneanbHoit sKUAKOCTH. Ypastenue Diinepa. ®opmyna Beprymnu.
2. OcHOBHBIE MOCTYNATH KBAHTOBO#H MeXaHHKH. BoHoBas yHkIMs, MaTpuLa NIOTHOCTH.
3. Ha andpakimonHyto petmetky HopMambHo K ee TIOBEPXHOCTH MafacT MOHOX POMaTUYECKH

CBET A1MHOH BosHbI 0,45 Mkwm. [Teproa nudpakumonnoii peweTku 2 mxm. Onpeaenurs
MaKCHMabHbIN NOPSIA0K AM(BPaKLHOHHON KapTHHBI.

3aBeayroLuii oTaeIeHHEM paauodusu JJIEKTPOHHMKH,
npodeccop B.A.Makapos

Tocyoapcmeennuiii sxzamen no Puzuxe
Qusuyeckuil haxynomem MI'Y umenu M. B.JTomonocosa
Cneyuansnocms "®ynoamenmanvnas paduopuzuxa u puzuyecras 1ekmponuxa’”

Bujer Ne 8

1. Teuenue BA3KOM WHUAKOCTH. Vpasnenue Hasre - Ctokca. Ynciio PeitHonbaca.
2. TlpuHUMN HeonpeneaeHHOCTH ['eiizeHGepra.
3. TocunTaTh MOMEHT HHEPLIMH TOHKOTO OZTHOPOJHOTO CTEPKHSA MacCOW m W JUTMHOM /

OTHOCHUTEIILHO OCH, NEPHEHANKYIIAPHON CTEPIKHIO M MPOXOsIeii 4Yepes OAMH U3 €ro
KOHLIOB.

3aBenytoLHii oTAENeHHEM paauodusuky
npodeccop

B.A.Makapos

T'ocyoapcmeennuiii sx3amen no Puzuxe
Quzuveckuti paxyromem MIY uvienu M. B.Jlomonocosa
Cneyuansnocms "®ynoamenmanvras paouopuzuxa u usuveckas anekmponura"”

Busaer Ne 9

1. TlepBoe Hauano TEPMOIMHAMHUKH.

2. Onucanue >BomOLUM KBAaHTOBOMEXaHUYECKUX CUCT

[Ipeannrepa. CranmoHapHele cocTosHMS.

3. Yepes 6110k pagunyca R, MUMEIOLIUI MOMEHT WHepLuu J | NIEPEKUHYTa HeBecOMas,
HCpAaCTsXKUMas HUTh, K KOHLIAM KOTOpOi TMIPUKPETIIEHBI TPY3BI € Maccamu m,

eM. Vpasnenus [eiizenbepra u

uom,.
Ipockane3siBanye Mexay HUTBIO 1 610KOM OTCYTCTBYET. ONpenenuTh ycKopeHHe rpy3os.

3aBenyrommmii oTae e HHEM pagnodusuky

3JIEKTPOH
npocgeccop

B.A.Makapos




Tocyoapemeennwiii sxzaven no Puzuxe
Dusuveckuil paxyrvmem MY uvienu M_B.JIomonocosa
Cneyuansnocme "®ynoavenmansuas paouoghuzuxa u usuyeckas anekmponura”

Buaer Ne 10
1. Bropoe Hauasno tepmoannamuny.
2. JINHeHHBIM KBAHTOBBII FapPMOHMYECKUH OCLMIIIATOP. DHEPTUM U BOJHOBBIE byHKIMK
CTALUOHAPHLIX COCTOAHUI rapMOHHUYECKOTO OCIMIISTOpA.
3. INonwlii unnuHap paguyca R ckaThiBaeTcs Ge3 NPOCKab3bIBAHUS M0 HAKJIOHHOM
MJIOCKOCTH, 00pa3syIolel yron & ¢ ropu3oHTOM. Onpenenuts yckopenue ueHTpa macc.

3aBenyroumii oTeIeHHEM pannodusuku u 3
npodeccop

B.A.Makapos

Tocyoapemeennwiii sxzaven no Puzuxe
Qusuyeckuil paxyromem MY uvienu M.B.Jlomonocosa
Cneyuansnocms "®ynoavenmansnas paouopusura u uzuueckas onexmponura"

Buaer Ne 11

1. DHTponus TepMoaMHaMHYecKoi cHeTeMbI. TepMoaunamuueckye oteHIMaTEL.

2. Tlpoxoskaenue yactun HEpe3 NOTEHUHANBHBIN 6apbep. TyHHETbHBII a¢dexr.

3. IlocuuTaTh MOMEHT MHEPLIMH TOHKOTO OZTHOPOZIHOTO CTEPKHS MacCoOW m W JUTMHOMN /
OTHOCHTENIEHO OCH, MEPTICHAMKYIAPHON CTEPIKHIO M MPOXOIAIICH uepes ero LeHTp.

3asenyroumii otaeneH1em panuoduzuku u
npocgeccop

B.A.Makapos

Tocyoapcmeennviii sk3amen no Puzuxe
Qusuueckuii paxyromem MIY uvenu M_B.JIomonocosa
Cneyuansnocms "®yndavenmansnasn paovoghusuxa u puzuveckas neKkmpoHura"

Busaer Ne 12

1. Pacripenenenue MOJIEKYIT Ta3a 1o ckopocTsiM. M aeanbHeIi ra3 BO BHELIH

€M TMOTEHLUHWAJIbBHOM
rnouJie.

2. VrioBoii MOMEHT B KBaHTOBOIT MexaHHKe. CnoxeHue MOMeHTOB.
3. Ha nudpakumnonnyio PEUICTKY C MepHOaOM d TajaeT riockas MOHOXpOMaTHYeCcKas BOJTHA

C AIMHOM BONHBI A . Vron nagenus o . Onpenenuts HanpaBeHue Ha rIaBHbI MaKCUMyM
BTOPOTO Mopsiika AN(paKUHOHHON KapTHHBI.

3aBenyroumii otneseHem paauodysuku u snext

UK,
npocdeccop

B.A .Makapos




Tocyoapcmeennwiii sxzamen no guzuxe
Qusuneckuii haxynvmem MI'Y uvenu M B.JTomonocosa
Cneyuansnocms "®ynoamenmanvnasn paouopuzura u usuueckas snexmponura”

Buaer Ne 13
1. KaHoHUueckue pacnpeaeneHus.

2. JIsukeHHe B LEHTPATEHOM MoJe. AToM BOZIOPO/IA: BOJIHOBbIC (YHKINM H YPOBHU SHEPTHH.
3. lap paauyca R paBHOMEpHO 3apsKEH ¢ 00BEMHOM MIOTHOCTBIO p . HaiiTu
SJIEKTPUYECKOE 110JI€ BHYTPH U BHE IIapa.

3aBeyrolmii oTaeIeHNEM paaHOGU3NKH 1 KTPOHUKH 7
npocgeccop B.A.Makapos

Tocyoapemeennwiii sxzavien no gusuxe
Quzuueckuil paxynomem MIY umenu M. B.JTomonocosa
Cneyuanvnocme "®ynoavenmanvnas paduogusuka u usuueckasn rnekmponuxa’”

Buier Ne 14
1. Mneanbusie 6ose- u depmu- rasel.

2. CrauroHapHasi Teopus BO3MYLLEHHIT B OTCYTCTBUC U NMPH HATTHYHH BBIPOKICHHUS. DPdeKTbl
3eemana u llrapka.

3. Yepes 100 cyTok ocranock Hepacnaluumucs 0,1% vucna yactuu HekoToporo
PaHOAKTUBHOTO deMeHTa. OnpeaeuTh Mepros nonypacania.

3aBenytoliuii otaeneHIEM paarodusuku u

KTPOHUKH,
npocgeccop

B.A Makapos

Tocyoapcmeennuii sxzamen no Puzuxe
Quzuneckuii paxyrsmem MY uvenu M B.Jlomonocosa
Cneyuansnocme "®ynoavmenmansras paouoghusuxa u puzuveckas anekmponuxa"

Bujer Ne 15

1. TennoemkocTs TBepaBIX Ten. Mozenu Hebast v DiiHreiina.
2. VpaBuenue Jlupaka.
3. ®oTOH ¢ 3Heprueit 2 5B ucnbIThIBaET 7000BO€ CTOJIKHOBEHHE

HaBCTpedy (HOTOHY ¢ KMHETHYECKOI sHepruei 20 [3B. Kako
CTOJIKHOBEHUS?

C 3JIEKTPOHOM, ABWXXYIIUMCA
Ba SHEpPrus Cl.)OTOHa rnocije

3aBenyrouuii otaeneHrem PaNUO(PU3HUKHU JNIEKTPOHYRM,

npogeccop B.A.Makapos




T'ocyoapcmeennviii sx3amen no gusuxe
Quzuveckuil paxyromem MI'V uvenu M. B.Jlovonocosa
Cneyuanvnocms "®@ynoavenmanvuas paouopusuka u usuveckas snexmponura”

buier Ne 16
1. PeanbHble rasel. YpaBHeHue Ban-nep-Baanbca.

2. CHCTEMBI TOJKIIECTBEHHBIX YacTHLL. BO30HbBI 1 dbepmuoner. Tpunuun Mayan.
3. HaliTi sHepruto 1 uMmysibe peHTreHOBCKOTO doTona ¢ gmHO# BoaHBI 0,1 HM.

3aBeyIoIHii OTIeIeHHEM paarod U DJIEKTPOHPIKH,
npodeccop B.A Makapos

Tocyoapcmesennwiii sxzaven no guzuxe
Qusuveckuil paxyromem MIY uvenu M. B.Jlomonocosa
Cneyuanvnocme "®ynoavenmanvnas paocuousuka u usuveckasn snexmpornuxa’

Buier Ne 17
1. ®azoBEIe Mepexop! MepPBOTO U BTOPOTO pojia.
2. BropuyHoe KBaHTOBaHHe CBOGOIHOTO 3JIEKTPOMArHuTHOro nojs. Bzaumoneiicteue atoma ¢
KBAHTOBAHHBIM MOJIEM M3JTyYEHUS.
3.Tlo NpPAMOJMHEHOMY NPOBOJHUKY KPYTrOBOTO CeUeHMs paauyca R Teuer TOK [,

PaBHOMEpPHO pacrpe/ie/IeHHBIN M0 MOMePeYHOMY ceueH 0. HaiiTi MaruuTHoe noJe,
CO3/1aBacMOE TOKOM, BHYTPH U BHE MPOBOIHHKA.

3aBeayrounii oTaeIeHHEM PaTHODHUINKH U 7

npocgeccop /

B.A.Makapos

Tocyoapecmeennuiii sx3amen no Puzuxe
Qusuueckuil haxyromem MIY umenu M.B.JTomonocosa
Cneyuansnocms "®ynoavenmanvuas paocuoghuzuxa u pusuveckas 21eKkmpoHuxa"

Buner Ne 18
1. Kunernueckoe ypasnenve bonsumana. ITousTre 06 H-teopewme.
2. VpaBHeHus MakcBea B cpene. MatepuanbHble ypaBHeHus. KoMmuekcHas

AUBJIEKTpUYECKast ITPOHULIAEMOCTE U MMOKa3aTelb [IPEJIOMIJICHUSA, UX INMPOCTPAHCTBEHHAY U
BpEMECHHas AUCTIEpCHUS.

3. OnpeenuTh UIMHY BOITHEI paccesiHHOTo Hazax ¢poToHa (A4, =10 MKM) Ha pelITUBHCTCKOM

SJIEKTpoHe ¢ sHeprueit £, =20 "B, nemxymewmes €My HaBCTpeuy.

3aBeyroumii oTeneHHEM pagnoduzu JIEKTPOHUKA,
npodeccop B.A.Makapos




T'ocyoapcmeennwiit sxzamen no pusure
Qusuyeckuit paxyromem MY uvenu M. B.Jlovonocosa
Cneyuansrnocms "®ynoavenmanvnas paduogusuka u pusuveckas snekmponuxa"

Buaer Ne 19

1. [InazmeHHOE COCTOSIHUE BellecTRa. VpasHenue Bnacosa. [ToHsITHE 0 caMOCOrIACOBAHHOM
ToJie.

2. PanroakTHBHOCTD.
3. Ha nudpakumonnyro PELIETKY ¢ NEpUOAOM d HOpPMAJILHO NajgaeT MiocKas

MOHOXpoMaTHyeckas Bo/Ha. llupuna wenu 1ndpakuioHHoi pewetky B Tpu pasa

MeHblIIIEe ee nepuoaa. Kakue U3 rimaBHbIX MaKCUMYMOB OYIyT UMETh HYJIEBYIO
UHTEHCUBHOCTB?

3aBeaytolmii oTaeIeHHEM patuobH3HKN WYIeKTPOHIKI,
npocgeccop B.A.Makapos

Tocyoapcmeennviii sx3amen no guzuxe
Qusuyeckuit paxyromem MY uvenu M. B.Jlovonocosa
Cneyuanvnocme "®ynoavenmansnas paouogusuxa u uzuneckas snexmponuxa”

Buaer Ne 20

1. SnexrpocTarnyeckoe none. 3akon Kysnoua. Teopema I"'aycca. MynbtunonsHoe paznoskenue
MOTEHLMaNa.

2. Ilenenue u cuntes siaep. Slnepuas 3Heprus. PeakTopsl.
3. CrinourHoi UMAKHAp paanyca R ckaThiBaeTcs 6e3 NPOCKaIb3bIBAHUS MO HAKJIOHHOMN
MJIOCKOCTH, 00pa3yioleil yron & ¢ ropusoHTOM. Onpenenuts yckopeHue LeHTpa macc.

3aBenytouii oTaeICHHEM PaaHOGH3UKH 1 KTPOHUKH
npocgeccop B.A .Makapos

T'ocyoapcmeennwiii sk3amen no puzure
Qusuueckuil paxynomem MIY uvenu M.B.JTomonocosa
Cneyuansnocme "®ynoamenmanvnasn paduopusuxa u usuveckas snexmponuxa”

Bujter Ne 21

1. Cratnueckoe MaruuTHoe mosie. 3akoH bro-Casapa-Jlarnaca. Dnekrpomarauthas
UHYKLHS.

2. Teopus ynpyroro paccesitus. BoproBckoe npubnmxkenue.

3. KaxoBel 1nunbl BoniH ae Bpoiins [TPOTOHA U BNIEKTPOHA, SHEPIUH KOTOPbIX PAaBHbI CPeaHE
KUHETHYECKOH SHEPriK TEMNOBOTO JBHKEHUS MOJIEKYT TMpU KOMHATHOH Temreparype?

3aBenyrouuii otaeneHuem paanodusnku
npodeccop

B.A .Makapos




T'ocyoapcmeennviit sx3amen no Puzuxe
Qusuneckuii haxynvmem MIY umenu M B.JTosonocoea
Cneyuansnocms "®ynoamenmansnasn paououzuxa u pusuyecrkasn onekmponuxa"
Buier Ne 22

1. VpasHenus Makcgenna B BaKyyme. CKalsIpHbIil 1 BEKTOPHBIH MOTEHIMATbI.
Kanubposounas unsapuanTHOCTS.

2. CunibHOE B3auMOIeiiCTRHE. KBapkosas CTPYKTypa aapoHoB. L[BeToBoii 3apsy KBapKoOB.
["1ro0HBI.

0, x<0
U, x>0
SHepruei E . Haittu koapdupent OTPa)XEHHUS YaCTHULIbI.

3. Ha norenuuanbHbii nopor U(x) = CJieBa najgaeT yacTulia Maccoii m ¢

3aBeayrowmii otTaeneHHEM pagnodUINKN 1 KTPOHHUK
npodeccop B.A.Makapos

T'ocyoapecmeennuiii sx3amen no Quzuke

Qusuyeckuii haxynsmem MI'Y umenu M.B./Tomonocosa

Cneyuansnocms "®ynoavenmansnas paouoguzuxa u pusuyeckas an1ekmponuxa”

Buner Ne 23
1. DHeprus snexTpoMaruuTHOTO MOIS., Bekrop TMoinTHHTra.
2. OCHOBBI CTIeLMAIBHOM TEOPHH OTHOCHTEILHOCTH, IIpeo6pazoBanus Jlopenua.

3. Kakyto sHepruto nproGperaer NEPBOHAYAJILHO MOKOSLIUIACS 31eKT

POH TpH paccessHUU
KBaHTa ¢ ATUHOI BosHbI 0,1 HM Ha yrom 90°?

3aBenyromii oTeneHUEM PalHO(HU3NKH BPRIIEKTPOH
npocgeccop

b

B.A.Makapos




