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1. IlosicHHuTe/NbHAA 3alIMCKA

[Iporpamma mnpenHa3zHaueHa A aOUTYpUEHTOB, MOCTyHaromux Ha HampasieHue 03.04.02
®usnka. IIporpamMma coAepKUT OMMCAaHUE MPOLEAYPHI IPOBEIEHUS BCTYHNUTEIBHOI'O HCIBITAHMS,
KPUTEPHH €ro OIEHKH, IEepeYeHb TEM U BONPOCOB JUIS IMOJTOTOBKM a0MTYpUEHTa, CIIMCOK
PEKOMEH/I0BaHHOM JINTEPATYPBI, a TAK)KE IPUMEPHBIE BOIIPOCHI [UIs TECTA.

Ilocrynnenne B maructparypy WUI'Y no nanpasinenuto 03.04.02 ®usuka npoBoauTcs Ha
KOHKYPCHOIl OCHOBE IO pe3yjibTaTaM BCTYIMHUTEIBHOTO MCHBITaHUS B (OpME KOMIBIOTEPHOIO
TECTUPOBAHUS.

BerynuTenbHbple uCOBITaHUS UL MOCTYHAIOIMX B MarucTparypy HpOBOAATCA B 00beMe
['ocymapcTBeHHOro sK3aMeHa o ¢u3uke A OakanaBpoB ¢u3uku. IIporpamma BCTYNHTENBHBIX
UCTIBITAHUN COCTABISIOTCS HAa 0cHOBE DesiepaibHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
BBICIIETO TpOdecCHOHAIBHOTO oOpa3oBaHusi OakamaBpuarta mo HampasieHuio 03.04.02 dusuka u
npodeccuoHaIbHbBIM cTaHAapTaM. OHa TO3BOJIIET OLEHUTh KadeCTBO 3HAHWUN, HEOOXOOUMBIX IS
OCBOEHMS ITPOrpaMMBbI IIOATOTOBKM MAarucTpa 1o u30paHHOMY HaIlPaBICHUIO.

K ocHOBHBIM TpeOOBaHUM, IPEABIABIAEMBIM K 3HAHUSM U YMEHUSIM a0OUTYPUEHTOB, OTHOCSTCS
HaJIMYME Yy HHUX JIMYHOCTHBIX KadyeCTB, KOTOPbIE IMO3BOJAT MM OCYIIECTBIATH CIEIYIOIIUE BUIBI

npodecCHOHANBHOW JEATeNIbHOCTH: HAy4YHO - UCCIENOBaTelIbCKas, HAyYHO -MHHOBAI[MOHHAS,
OpraHU3alMOHHO-YIIPABICHYECKas! U MPOCBETUTENIBCKAsL, a TAKKe CHOPMHUPOBAHHBIX YHHBEPCATIBHBIX,
o0mienpodecCHOHANBHBIX | npodeccuoHambHbBIX  (00menpodecCHOHANBHBIX,  HAY4HO-

HCCJIEI0BATENBbCKUX, HAYYHO-UHHOBALMOHHBIX, OPTraHU3aLNOHHO - YIPAaBICHYECKUX, TEJarOrHYeCKUX
Y TIPOCBETUTENBCKHUX ) KOMIIETEHIUH.

Kpome Toro, misi ycremHoro OCBOSGHHUS JaHHOW 00pa30BaTEIbHOM MPOrpaMMbl MOIATOTOBKH
MarucTpa aOUTYypUEHT IOJDKEH 00JanaTh COOTBETCTBYIOIIMMH KOMIIETEHIMSMH B 00JacTH OOIei
bu3MKH, MaTEeMaTUKH, THPOPMATUKH B 00bEME TOCYTIaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB.

2. CTpyKTypa BCTYNHTEJIbHOI0 HCNIBITAHUS

Ucnpitanue BriatouaeT B ceOs 40 3amaHMii IO OCHOBaM BCEX Pa3/eliOB KypCOB OOIIeH
TEOpeTUYecKOl (U3MKH, (U3MKE KOHJACHCUPOBAHHOTO COCTOSHUS UM TPOBOOUTCA B  (opme
TEeCTUpOBaHUs. B nmporpamMe npeacraBieH NpUMEPHBINA BapUAHT TECTA.

3. CucreMa OLleHUBAHNS BCTYNUTEJIBHOT0 UCTILITAHUS

[Ipu mpoBenenun Tecta ucnonbzyercs 100-0anpHas cucTemMa OleHUBaHUSA. TecT cuMTaeTcs
YCIICITHO MPOMICHHBIM, eclii abuTypreHT HaOpan 60 u 6onee 6ayIoB. 3a KKl MPaBUIHHBIA OTBET
Ha BOIIPOC TeCTa aOMTYpUEHTY HauuciseTcs 2,5 0amna. 3a KaKblii HEPaBWIbHBINA OTBET - 0.

4. IlIpoao0IAKUTEJIBbHOCTH BCTYNUTEJIBHOT0 HCTILITAHUS

[TponomKUTENBHOCTh TECTUPOBAHUS cocTaBisieT 120 MUHYT ¢ MOMEHTa OOBSIBICHUS 3aJaHHI
BCTYIUTEIBHOTO UCIIBITAHUS.

5. Bompocsl 151 HOATOTOBKH K BCTYNIUTEIbHOMY MCIIBITAHUIO

Pasnen 1. MEXAHUKA

1. ITpoctpancTBo u reomeTpusi. CucteMsl orcuera. uznueckre MOJEIU: MaTepualibHas TOUKa,
cHCTeMa MaTepUaIbHbBIX TOYEK, A0COIIOTHO TBEPIOE TEIIO.

2. 3akonbl HptoToHa, [[BH>kKeHHME MaTepUAIbHON TOYKH B MOJI€ CUJIBI TSXKECTH.

3. MOMEHT cujibl, MOMEHT HMITYJbCa. YpaBHEHHE MOMEHTOB MJII MAaTepUabHOM TOUKH M
CHUCTEMBbI MaTEPUAIIBHBIX TOYEK. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

4. 3aKkoHBI COXpaHEHMsI U CUMMETPHUU IPOCTPAHCTBA U BPEMEHHU.

5. TBepmoe Teno. YpaBHEHUs ABWKEHHUS TBEPAOro Tejla. MOMEHTH MHEpHUU. Brruncienue
MOMEHTOB UHEPLIMU OTHOCUTENBHO Ocu. Teopema I'tolirenca.

6. JIBuKeHHe TBEPAOro Teja, 3aKPEIJICHHOrO B OJIHOM TOUYKE. Y paBHEHHUE Diliiepa.

7. Manble konebanus. ['apmonnyeckoe npuOmmkeHre. CoOCTBEHHbIE YaCTOThI, HOPMaJbHbIE
koopauHathl. Konebanus mpu BHEIIHUX BO3EHCTBUAX. BhIHYKIEHHBIE U 3aTyXarole KojaeOaHus.

8. IIpobnema paccessaus. CedeHne pacCcessHUs.

Pazgen 2. MOJIEKVYIISIPHAS ®U3UKA, CTATUCTUYECKAA OU3NKA U
TEPMO/INHAMUKA

1. OcHOBHBIE TIOJOXKEHUSA MOJEKYIIPHO-KMHETUYECKON Teopur. OCHOBHOE ypaBHEHHE
KMHETUYECKOW Teopuu ra3oB. Y paBHeHHe MenaeneeBa-KnanelipoHa.
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2. Beruncnenue cperHuX GU3NYECKUX BETUYMH B KJIACCHYECKOM (U3HKE.
3. Pacnipenenenne MakcBesia MOJIEKYII IO CKOPOCTSM. XapaKTepHbIE CKOPOCTU pacIpeeIeHUs
Makcgemna. Pacnipenenenne bonbimana. bapomerpuueckas gpopmyna.

5. Pacnpenenenus boze-Oitniureiina u ®epmu-/lupaka.

6. Pacnipenenenue sHepruu mo creneHsM cBoOonbl. Temmoemkocth. Kitaccuueckass Teopus
TEIIOEMKOCTH.

7. PaBHOBECHBIE COCTOSTHUS M paBHOBECHKIE TIporiecchl. PaboTta. Bayrpennss sneprus. [lepsoe
HA4aJI0 TEPMOJUHAMUKHU.

8. Kpyroseie nponeccol. [{ukn Kapno. Bropoe Hauano TepMoaAMHAMUKH.

9. O6parumbie 1 HeoOpaTUMbIE MPOIECChl. DHTponus. OU3HYECKUN CMBICT SHTponuu. PocT
SHTPOINMHU B IIPOLIECCAX YCTAaHOBIEHUS paBHOBecUs. TepMoIuHAMUYECKIE HEPAaBEHCTBA.

10. PaBHOBecue ¢az. PazoBbie mepexoasl. [lepexon 3 razo0o00pa3HOTO COCTOSIHHUS B KHUIAKOE.
VYpasuenue Knaneiipona-Knaysuyca. ®@azoas guarpamma.

11. Kpucrammm3anus, miaBieHue, cyonumarus. ®a3oBeie auarpaMMebl. TpoiiHas ToYKa.

Paznen 3. DJIEKTPUYECTBO U MATHETU3M

1. Tlocrymarel cnenuasbHON Teopuu OTHOCHTENbHOCTU. IIpeoOpaszoBanms JlopeHna u ux
CJIEICTBUS.

2. CBoiicTBa 3JEKTpUYECKUX 3apsaa0B. 3akoH KyioHa.

3. TeHzop »IEKTPOMarHUTHOTO TMoOJIA. YpaBHeHUs MakcBemia B IudepeHInaIbHOn |
WHTErpaJIbHON (hopme.

4.1I10THOCTB CUJIBI ¥ TEH30P PHEPTUU - UMITYJIbCa 3JEKTPOMAarHUTHOTO TOJIS.

5. Bektop IloiHTHHTA ¥ 3aKOHBI COXPAHEHUS JJIsl TTOJIEH U YaCTHII.

6. DNEeKTpUYECKOE MOJIE B TUIIEKTPUKaX. BUIbl AMAIEKTPUKOB U MEXAHU3MBI ITOJIIPU3ALIUH.

7. DOnexktpudeckuil Tok. IImoTHOCTH M cuia Toka. 3akoHbl OMa u J[xoyns-Jlenua. [IpaBuna
Kupxroda.

8. MaruutHoe nosie. 3akoH buo-Casapa-Jlannaca. Cuna Ammepa.

9. MaruutHoe moje B BemiecTBe. [lapamarHeTwku, JUaMarHeTUKH, (peppoMarHETUKH U HX
CBOMCTBA.

10. [MomynpoBoanuku, CoOCTBEHHAs M TpUMECHast TPOBOAUMOCTh. KOHTAKT MOTyIpOBOIHUKOB
C Pa3HBIM THUIIOM MPOBOAUMOCTH.

11. DnexkrpomaruutHas uHaykuus. Onbitel @apaned. OCHOBHOM 3aKOH 3JE€KTPOMAarHUTHOM
nHAyKIuu. CaMOMHIyKLIMS. B3auMoOnHAyKIMS.

12. Tlepemennslii Tok. KBaszucranumonapuble TOkH. Llenb ¢ €MKOCTbIO, MHAYKTUBHOCTBIO H
conpotuBiieHreM. Pesonanc Hanpspokenuid. Pe3oHanc TOKOB.

13. BonnoBoe ypaBHeHue. Ero pemeHue B BHJE IUIOCKUX JIEKTPOMArHUTHBIX BOJIH.
MoHoxpomaTtrdeckas IJI0CKasi BOJIHA U €€ MOIspU3anus.

15. IloreHumansl ¥ 1oJIst MPOU3BOJIBHO JIBUXKYIIETOCS 3apsija.

Pasznen 4. OIITUKA

1. M3nyuenue cBeToBbIX BOIH. CHEKTpaiabHBINA cocTaB n3nyueHus. lllupuna cnexkrpanbHOi
muHuU. [TpyunHbl ylinpeHus CeKTpaIbHON JTMHUH.

2. Nutepdepennus ceera. KorepeHTHOCTh BOSH. MeTo/1a OTy4YeHUsI KOTEPEHTHBIX BOJIH B
ontuke. UHTEpPepoMeTprl U UX MPUMEHEHHUS.

3. dudpaxuus ceeta. [Tpuniun [oitrenca-®Openens. Meton 3on @penens. Judpakuus ot
KPYTJIOTO OTBEPCTHS M HEMPO3PAaYHOT 0 IKPaHa.

4. Mudpaxius B mapaienbHbIX Jiydax. Judpaxiuonnas pemerka. Audpaxmus Ha
MIPOCTPAHCTBEHHBIX CTPYKTypax. [udpakmuus peHTreHoBckux aydeid. @opmyna Bynbda-bparros.

5. TeroBoe u3nydeHue. 3aKOHbI U3IIy4eHHsI a0COMIOTHO yepHoro Tena. @opmyna Panes-
Jlxunca. YnerpaduoneroBas karactpoda. Gopmyna [Tnanka.

6. CeetoBble kBaHTHL. DoTo3hdexT. DpdexT KomnTona. BeinyxnenHoe usnyuenue. @opmyia
Oitnmrelrina. [IpoxoxkaeHue cBeTa yepe3 BelecTBo. 3aKoH byrepa.

7. IloHsiTHE aKTUBHOM Cpefbl, CrIocoObl ee moayueHus. [IpuHmmn paboTs 1aszepa.
Paznen 5. KBAHTOBASI MEXAHUKA, ATOMHAA U AJEPHA ®U3UKA



1. MaTeMatrdeckuil anmapaT KBaHTOBOM MeXxaHUKU. JINHEHHOE BEKTOPHOE TPOCTPAHCTBO,
6a3uc, oneparopsl. COOCTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HaUeHUs. KoMMyTHpyrommue onepaTopsl.
BeiposkaeHHbIE COOCTBEHHBIE 3HAYEHUS.

2. OcHOBaHMS KBaHTOBOW MeXaHUKHU. BonHoBas QyHKIM, cpeHee 3HaueHne (PU3NIECKOM
BeIMYMHBL. Oneparopsl KOOPAUHATHI M UMITYJIbCA, KOMMYTAallUOHHBIE COOTHOLICHH. ' aMUIIbTOHNAH,
crauuoHapHoe ypaBHeHue llpeaunrepa. JIMCKpETHBIN U HENIPEPBIBHBIN CIIEKTP, CBA3aHHBIC U
HECBS3aHHBIC COCTOSHHS KBAHTOBBIX CHCTEM.

3. Bpemennast sBosonus pu3nueckoit cucremsl. Bpemennoe ypasaenue llpeaunrepa.
3aBUCUMOCTh CPEIHUX 3HaYEHUN (U3NUECKUX BEJTMYUH OT BPEMEHH.

4. OnHoMepHOE ABMKEHHE. | aMHIIBTOHNAH CBOOOAHOTO IBUXKEHHUS B OJJHOM U3MEPEHUH,
BOJIHOBasA (DYHKIIMSI, SHEPTUs U uMiyibce. JlnuHa Bonnsl ne bpoiinsa. KBanrosas yactuna B
OJTHOMEPHOI MOTEHINAILHON sIME, SHEPTUU U BOJIHOBBIE (DYHKIINU.

5. KBaHTOBBII rapMOHNYECKUI OCHUILIATOP. | 'aMUIbTOHNAH, ONIEPATOPHI POKICHUS U
YHUYTOKEHHUSA, KOMMYTallHOHHBIE COOTHOLLICHHUS.

6. Oneparop yriaoBoro MomeHTa. KomMmmyTalinoHHbIE COOTHOLIEHUS JIJIs1 ONIEPATOpPa MOMEHTA
umiysbca L. CoOcTBeHHBIC (DYHKITMU U COOCTBEHHBIE 3HaUeHUs ornepaTopoB L2 u Lz.

7. IBMKEeHHE B TIOJIE LIEHTPAJIbHBIX CHII. ['aMHIIbTOHMAH aToMa Bojopoaa. PaguansHas u
yIJI0Basi 4aCTH BOJIHOBOM (DyHKLIMHU. Y POBHU 3HEPruM aToMa Bogopoja. KBaHTOBBIE uncia U Juana3oH
UX U3MEHEHHUs. Pacnipenenenue aIeKTpOHHOM IIJIOTHOCTH ISt S U P COCTOSIHUM.

8. Criun. CBoiicTBa onepatopoB S2 , Sz AJig YaCTULIBI CO CIIMHOM Y2, COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS. 3HAUCHH MPOEKLIMHU CIIMHA Ha BBIJENIEHHYIO 0ch. OnepaTrop CiuH-
OpOUTANBHOTO B3aUMOAEHCTBHSL.

9. Cuctemsbl U3 01MHAKOBBIX YacTull. @epMuoHbl U 6030HbI. CBOHCTBA BOJIHOBON (DYyHKIIUH.
KoopanHaTHas u cinHOBask 4acTH [T HEB3auMOeHCTBYIOINX (pepMroHOB. CHHITIETHOE U
TPUILIETHOE COCTOSTHUS.

10. MHOro3sneKTpoHHbIE CUCTEMBI. OTHOYaCTUYHBIE 1 MHOIOYaCTHYHBIE COCTOSHUS
3neKTpoHOB. [Ipubnmkenue cpennero nons. YpaBHeHus Xaptpu u Xaptpu-Poka, 0OMeHHOE
B3aUMOJICHCTBUE.

11. Cnextpel aTOMOB U MoJeKyJl. Buapl ciekTpoB. CeKTpbl NOIVIOMIEHUS U CIIEKTPbI
n3nydeHus. [[puMenenne CrieKTpoB Npy U3Y4YE€HNUU CTPYKTYpPbl M COCTaBa BELIECTBA.

12. Onpenenenue noustus "masma’. [lapamerpsl miaazmsl, MoaemH miasmbel. CriocoOb
MOJIyYEHUS TIa3MBl.

13. KBanToBble cBOMCTBa TBEPABIX Ted. OQHOAIEKTPOHHOE MPUOIIKEeHHE. 30HHAS CTPYKTYpa
JHEPreTUYECKUX CIEKTPOB. 30HHBIE MOJIEIH IPOBOJHUKOB, IOIYIIPOBOAHUKOB U H30JISTOPOB.

14. CocTaB 1 XapakTepUCTUKH aTOMHOTO sifipa. M3oTomel. M300apbl. DHEprus 1 ycTOMYMBOCTh
anep.

15. Mogenu atomHbIX siaep. KanenpHast mogens. O6onodeuHas MOIeb.

16. PamnoakTMBHOCTB. 3aKOHBI paIMOaKTUBHOTO pacnana. o, B -pacnaasl. CHOHTaHHOE
JIETICHUE SIEP.

6. O0pasen poHIa OLIEHOYHBIX CPEACTB
1. Bpycok nexuT Ha I71aKoil HAKIIOHHOW o1rope (cM.
pucyHoK). Ha Hero 1efCTBYIOT TpH CHJIBI: CHIIa

mspkectn M8 | cuna ynpyrocrs omopel N i cna

HaTsokenus HutH 1 . Ecan Gpycok HemoaBHyKeH, TO

MOJYJIb PABHOAECHCTBYIOIIEH CHII NuT paBeH:

1) N+T 2) (2N+T)c0soc 3) mg 4)
mg sin o

2. Ecnm Ha BaroHeTky Maccoil m, ABMKYIIYIOCS [0 TOPU30HTAIBHBIM PEJIHCAM CO CKOPOCTBIO V, CBEPXY

BEPTUKAIBHO ONYCTUTh IPy3, Macca KOTOPOTO paBHAa IOJOBHMHE MAacChl BAaroHETKH, TO CKOPOCTHb
BaroHETKH C IPy30M CTaHET paBHOI
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l)év Z)EV 3)lv 4)lv

2 3 2 4
3. Jlersmmas ropu30HTAIBLHO CO CKOPOCTHIO V = 20 M/C TUTACTHIIMHOBAS ITYJIsl Maccoi m = 9r mormanaer B
HETIOJIBIKHO BUCSIINIA HA HUTH JUTMHONH [ = 2 M rpy3, B pe3yJIbTaTe 4ero rpy3 ¢ MPIIUIIICH K HEMY
nyJield HayMHAET COBEpIIaTh KoJjieOaHWs. MakcuMaiabHas BBICOTa TOABEMA TPy3a OT TOJOXKCHHS
paBHOBecHs ripu 3ToM 4 = 20 cM. KakoBa macca rpysa?
1)27r 2) 64r 3)81r 4) 100r
4. JIpa mapuka, Mmaccbl KoTopelx m; =200r u m, =600 r, BUCAT, CONPUKACASCh, HA OJJMHAKOBBIX

HUTSIX auuHol [ = 80 cM. IlepBsiit map orkiionnan Ha yron 90° u ornyctiiu. Ha xakyro BeICOTY
HOJHUMYTCS LIAPUKU 1OCIIe yAapa, eClId 3TOT yAap aOCOIIOTHO HEYyNpyruii?

I)15cm 2) 10 c™m 3)5cMm 4)1cm

5. K 0601y onHOpoiHOTO AKicka paguycom R=0,2M mputoxeHa mocrosiHHas kacarenbHas cuina F=98 H.
N M_=49H-m .

[Ipu BpamieHUU Ha TUCK NEWCTBYET MOMEHT CHUJI TpEHUs ™ . Haiitu Bec P mwmcka, ecaun

M3BECTHO, YTO OH BPAIIAETCS C MOCTOSIHHBIM YIJIOBBIM YCKOPEHUEM & =100 pan/ C. Mowment UHEPIUU
2

OJIHOPOJIHOTO JTUCKA 1/2mR

1) 7,35 kr 2)72H 3) 5,6 xr 4)98 H

6. I'py3 maccoii 2 kr, 3akperIEHHBIN Ha npyxuHe kEcTKkocThio 200 H/M, coBepiiaeT rapMOHHYECKHE

2
KoJieOaHusl. MakcuMallbHOE YCKOPEHHUE Irpy3a MPU 3TOM PaBHO 10M/¢” Kakosa makcumansHas
CKOPOCTb rpy3a?
1) 4m/c 2)2 m/c 3) Im/c 4) 0,5m/c

7. MatepuanbHas Todka Maccoii 50 T KoneieTcs 1o 3aKoHy ~ 0,05sin 0,2t

Haiinute MakcuManbHyIO CHITY IEMCTBYIOIIYIO HA TOUKY.

1) 2:-10°H 2) 2-10°H 3) 10°H 4) 10°H
8. Kak 3anuceiBaercs ¢popmyna Ll telinepa 1uist onpeaeneHns MOMEHTa HHEPIMH Tela OTHOCUTEIBHO
OCH BpAILIEHUsI, HAXOSIICHCS BHE TeJIa Ha PACCTOSIHUU a?

A.I=ma’;B.I=1, +maz;C.I:§mR2 +rnaz;D.I:%mR2 +ma’;

9. Kakas u3 ¢popmyn HE paboraer mist penstuBrctckoi yacTuiibl (E - moyHast SHEprus 4acTUIlb, P -
UMITYJIBC YaCTHUIIBI, M - Macca) :
1. E=mc? + mv?/2

2. E2 = (me2)pc? P
3. E = mc*/(1-v?/c?)'?
4. p =mv/(1-v¥/cH)'? 7,

10. Kakoe u3 yTBepKAeHUN HIXKE HENTPABUIIbHOE?

1. Bce nonycTuMble MUKPOCOCTOSIHUSL 3aMKHYTOW CHCTEMBI
PaBHOBEPOSITHBI

2. DHTpONHUS U30JIUPOBAHHOTO TENa OCTAETCS OCTOSHHOM
3. DHTpoOmus Tejla B PABHOBECHOM COCTOSIHUM MaKCHUMaJlbHa
4. DHTpPONHUSI C TOUHOCTHIO /10 IOCTOSIHHOI'O MHOKUTEJIS paBHa JIorapu(pMy yuciia J0IMyCTUMbIX
MHUKPOCKOIIMYECKUX COCTOSHUU Tela.

11. Kakoii npouecc Ha3bpiBaeTcs aguadatHbiM? Kak 3anuceiBaeTcsl ypaBHEHHE U IIEPBOE HAyajIo
TEPMOJIMHAMMKH JUIs 3TOoro npouecca? [lnomansio kakoi Gpurypsl Ha pucyHke nuzobpaxaercs pabora
npu aguabaTHOM paciIMpeHuu raza?

1
!
!

—d

1
i
Kl v

A. n30TepMuYeckuii npouecc 6e3 TemIoo00MeHa ¢ OKpYXKarollei cpenoii, PV =const, A= _AU,

¢urypa 1-2-3-4-5-6-1;
B. TepMorHaMIUECKHI TIPOLIECC B M30JIMPOBAHHON cHcTeMe 0e3 TeII000MeHa C OKPY KaroIe

cpeioit PV' =const; A=-AU , ¢urypa 1-3-4-5-6-1;



1m
PV" =const; A=——RAT <0
C. TepMOIMHAMUYECKHIT TPOIIECC B U30JIMPOBAHHON CHCTEME, 2p ,
durypa 1-2-4-5-1;

Y _ . A —
D. nporecc, mporekaromuii 6e3 Termoo0MeHa ¢ OKpyXkaroliei cpenoii, TV' =const;, -A= AU,

¢urypa 1-3-4-5-6-1
12. Kakas ¢popmynupoBka u popMyia BTOPOro Hauana TePMOJIMHAMUKY CIIPABEINBA ISl PEaTbHBIX
HeoOpaTUMBIX ITPOLIECCOB?

A. JIy1s1 0OpaTHMBIX TTPOLIECCOB U3MEHEHUE YHTPOITUU HE TPOUCXOAUT AS=0;
B. DHTpomus cucTemsl, COBEpIIAONIEH HEOOPATUMBII LIMKII, BO3pacTaeT AS>0;
A _
C. KIIJI TermmoBoro aBurarels BCeraa MCHBIIES ¢IUHHIIbI Q Q Q,

D. B MakpocKOIUYECKOM cucTEME BO3MOXKHBI JIUILb TAKUE CAMOIIPOU3BOJIbHBIE ITPOLIECCHI, KOTOPHIE
BEAYT K YBEJIMUEHUIO SHTPOIIUU (HArpeBaHue U paclIMpeHue ra3a)

m T V
AS=S,-S,=—|C,In-=—-RIn—=

M T, |
13. Ha pucyHke npejcraBieHa 3aBUCUMOCTb (DYHKIIMM PAacIpeesIeH s Yiciia YaCTULL IO CKOPOCTAM
JUIst TpEX 3HaUEHUH TeMIlepaTyp uiealbHOro rasa (pacnpeaenenue Makcsemna). Kak cootHocsaTes
MEXy COOON BEJIMYMHBI 3TUX TEMIIEPATYP
AT >T,>T;; B. T, <T, <T;;
C.T =T,=T,; D. T, <T, >T;;
14. Kaxoe u3 ypaBHeHHE HUXKE HETPUMEHUMO AJIs1
IIPOU3BOJIBHON TEPMOAMHAMUYECKON CUCTEMBI B
KBa3ucTaTuueckoM rnpoiiecce (U- BHYTpeHHsIA dHeprus, S —

SHTPOIHUS): 1. Co=
1(0S/0T)v 2.dU=
7dS - PdV

3. Co=(0U/oT), + P(oV/oT),

4. (oU/oV)r=0

15. Kakoe u3 yTBep>KAeHUI HUXKE HENPABUIbHOE?
1. Bce ponmycTuMble MEKPOCOCTOSIHUSL 3aMKHYTOM CUCTEMBI PABHOBEPOSITHBI
2. DHTpONHUS U30JIUPOBAHHOTO TENa OCTAETCS TOCTOSHHOM
3. DHTpomnus Tena B paBHOBECHOM COCTOSTHUM MaKCHMallbHa
4. DHTpPONHUSI C TOUHOCTHIO /10 IOCTOSIHHOI'O MHOKUTEJIS paBHa JIorapu(pmMy duciia J0IMyCTUMbIX
MUKPOCKOIIUYECKUX COCTOSHUMN Tena.
16. Ha pucynke nzo0OpaxeHa u30Tepma mapa BObl, IOABEPraoIIerocs: KOHAeHcauu. B kakoit u3
TOYEK Ha ATOW M30TEpME Macca KUIKOCTH B 2 pa3a 0oJblie Macchl napa?
P 1. Touka 1
2. Touxka 2
3. Touka 3
4. Touxa 4

3

V

»

17. Kaxoe yTBepkaeHHE CIIPaBEAIUBO JUIs ONIPEIEICHHs] BHYTPEHHEN SHEPruu Tema?
A. BHYTpeHHsIS SHEPTHs MOXKET U3MEHATHCS IBYMs CIIOCO0aMH: 3a CYET COBEPIIICHUS PaOOTHI
HaJ[ TEJIOM BHEITHUX CHJI U 32 cuéT Teruooomena AU =Q+ A ;




B. BHyTpeHHsAs SHEPTHs 0JHOATOMHOTO HI€aTbHOTO Ia3a eCTh CyMMa KMHETHIECKUX SHEPIHii
N 2
mv;
Bcex ero N monekyn U =) —;
o 2
C. BHyTpeHHss SHeprus MaKpOCKOIIMYECKOTO Tejla PaBHA CyMMe KHHETHUECKHX YHEPTHil
Xa0THYECKOTO JIBHKEHHS BCEX MONEKYI (MM aTOMOB) M MOTEHIMANBLHBIX SHEPTHi UX

. 1 m
B3aumogencteuss U =——RT;
2M

D. BHyTpeHHss SHEPrUsl CUCTEMBI, N30JIMPOBAHHON OT JIOOBIX B3aUMOAEHCTBUN C BHEIIHEN
Cpezoi, He U3MEHSIETCs IPH JIFOOBIX B3aUMOAEHCTBHIX BHYTPU CHCTEMBI U = Const.

0 0
18. Temneparypa renusi B 3amasHHoM cocyzae moBbickiack ¢ 20 "C no 60 "C, macca
reaus paBHa 0,3 kr. Kakoe KOJIMYECTBO TEIUIOTHI MONYYHJ Teluii? YHUBepcalbHas Ta30Bas

Jx
K- Monb
1) 74,8 xIx 2) 62,4 xJIx 3) 31,2 x/Ix 4) 37,4 xIx
19. Kak u3MeHsieTcsi BHYTPEHHsSISI SHEPrusi HJEalbHOrO Ta3a IMpH aguadaTudeckoM
YMEHBILIEHUU €ro oobema?
A) yBennuuaetrcs; B) ymenbiaercs; C) yBenuuuBaeTcs WIM YMEHbBIIAETCS - B 3aBUCHMOCTHU
0T Konu4ecTBa Trasa; D) He m3mensercs

nocrosiHHas R =831

20.I'a3 mpu Ttemmeparype 112 K u masnenuu 1,66-10°TIa umeer miotocts S kr/m’. Yto

_Ax
K - moap
A) Bopopoxn H,; B) Heon Ne; C) kucnopon O, ; D) asor N,

3TO 3a ras? YHuBepcalbHas ra3onas noctosHHas R =831

327 °C

21. Temneparypa HarpeBarensi uicajlbHON TermaoBod MamuHbel KapHo paBHa

0
TEMIIEpaTypa XOJIOAWJIbHUKA 17 C. Pabora aBurarens 3a nukia pasHa 15 M/Ix. Kakoe

KOJIMYECTBO TEIJIOTHI TOJIydaeT pabouyee TeJio OT HarpeBaTelis?

1) 15,8 xIx 2) 29 xJIx 3) 15,8 M]JIx 4) 29 MIx

22. OTcoeAMHEHHBIN OT UCTOYHUKA TOKA TNIOCKUI KOHACHCATOP, 3aMIOJIHEHHBIA TUAIEKTPUKOM C
JUBJICKTPUIECKOM MpoHuIiaeMocTeio €, umeer srepruto W. Eciu yaanuth IUAJIEKTPHK, TO SHEPIHS
AJICKTPUYECKOTO TOJISI KOH/ICHCATOpa CTAHET PABHOM. ..

Bri6epute ouH OTBET.

A. W, B.W; C. W/e-1); D. W/e; E. (e-1) W

23. Ha pucyHke noka3zaHbl SKBUIIOTEHIIMAIbHBIC TUHUU CUCTEMBI 3apsI0B U 3HAUCHUS OTCHIINAIA Ha
HUX. BEKTOp HANPsHKEHHOCTH AJICKTPUYECKOTO TI0JIS B TOUKE 4 OPUEHTUPOBAH B HAIIPaBJICHUM. ..

a

- - - -
/.-' _,_....._h_‘\\\ i ff/__,..—q_.,__. "1\
{: {l'r (.I"‘(/ ‘x;\*“ i | i ff,fp‘f II\ "\) ‘l.j 4
TR | ,
' I | h l.”u\
% . e F AN T
, —al - | N e _,..-‘{
I‘““I"""'l--._,‘_' _,.--"r ‘h'«..,_._“_._,_.-"’

Boi6epute ouH OTBET.
A-1; A-2; A-3; A4

24. Kak 1 noueMmy U3MeHsETCs JIEKTPUUECKOE CONPOTUBIIEHUE MTOJIYIIPOBOIHUKOB IPU YBEIUUEHUU
temneparypsl? (HanpsikeHue Ha KOHIIaX MOJYIIPOBOIHUKA - TIOCTOSIHHO. )



A) VBenuuuBaeTcs, TaK KaK YyBEJIUYMBACTCS CPEIHSISI CKOPOCTh HAIIPABICHHOTO JBM)KEHUS
JJIEKTPOHOB.

B) VYwMenbmaercs, Tak Kak yBEJIWYMBACTCS CPEIHAS CKOPOCTb HAIPABJIEHHOIO JBUXCHUS
JJIEKTPOHOB.

C) YBenuuuBaeTcs, Tak Kak yBEJIMYMBAETCS aMIUIMTYAa KOJIEOAHMH IOJOXKHUTEIbHBIX MOHOB, B
y3J1aX KPUCTAJUINYECKON PEIIECTKHU.

D) YmenbiiaeTcs, Tak Kak YBEJIMUHUBAETCS KOHLEHTPALKUS CBOOOJHBIX HOCUTENEH 3JIEKTPUUECKOTO
3apsja.

E) YBenuuuBaercs, Tak Kak yBeJIM4NBACTCsI KOHLIEHTPALUS CBOOOIHBIX HOCUTENEH 3JIEKTPUYECKOTO
3apsana.
25. Tlonnas cucrema ypaBHeHU MakcBeia Ajis 3JIEKTPOMArHUTHOTO 10JI1 UMEET BUJL:

-

A
=

LS

Il =0

<l s

55— o
= ¥
BdS =0

LS

CIpaBeAIuBa JUIs...
Bri6epute ouH OTBET.
A) cTanuoHapHOro 31EKTPOMArHUTHOTO MOJIs IPU HATUYMH 3apsHDKEHHBIX TEJl U TOKOB

MMpOBOAMMOCTH
B) CTAaIMOHAPHLIX SJICKTPUYCCKUX U MAIrHUTHBIX mojeu
C) CTAaIMOHAPHOTI'O JICKTPOMArHUTHOI'O ITOJISA B OTCYTCTBUC TOKOB ITPOBOAUMOCTHU
D) CTAllMOHAPHOTO 3JICKTPOMATHUTHOI'O MOJIA B OTCYTCTBUC 3aPAKCHHBIX TCII
26. 3aBUCUMOCTH ITOTEHIIHAJIA QJICKTPOCTATHUYCCKOI'O ITOJIA OT KOOPAUHATHI X ITOKa3aHa Ha PUCYHKC.
@

[Tpoek1yst BEKTOpa HANpPsHKEHHOCTH EX 3TOT0 10JIs 3aBUCUT OT KOOPAMHATHI X, KaK [TOKa3aHO Ha
rpaduxke ...



Bri6epuTe ouH OTBET.

A) E, B) C)
27.
WuTepdepeHIus oT IByX KOT€PEHTHBIX HCTOYHHKOB He

Ha6HIOI[aeTCH, €CJIM OHU UCITYCKAIOT BOJIHBI
1. KpyroBo#i monspu3anuu
2. JNUHEHHO NONAPH30BAHHBIE B MEPIEHANKY/ISAPHBIX IIOCKOCTIX
3. TMOJSIpU30BaHHBIC B OJHOHN TUIOCKOCTH
4. ¢ pasHocThio paz Tt

I/ y
28. Iliiockas MOHOXpOMaTHUECKask BOJIHA MHTEHCUBHOCTBIO ~ 0 [1aJlaeT Ha HENPO3padyHblil AucK. B
HEHTpe AUPPAKIIMOHHON KapTUHBI MHTEHCUBHOCTH PaBHA

1. 0
2. 1,
3. 41,
4. 21,

29. EcrecTBeHHBIN cBET naaaeTr nox yrioM bprocrepa Ha rpaHuily paszaena aByx cpea. OTpaskeHHBbIH
JyY MOJHOCTHIO MOJISIPU30BaH

5. B IUIOCKOCTH NaJCHUS

6. TMEepHeHAUKYISPHO MIOCKOCTH MaJACHHUS

7. He NOoJIApU30BaH

8. ero MHTEHCUBHOCTH paBHa ()
30. Ha nudpakumonnyto peuetky (mepuos d gucio mieneit N) HopMaiabHO MaiaeT MI0cKas BOJIHA
(nmuHa BOJHBI A). MakcuMallbHO BO3MOYKHAS pa3peliarolias CiocoOHOCTh AUPPAKIIMOHHON peIIeTKH
paBHa

1. R=NM\/d
2. R=Nd/\
3. R=d/\
4. R=N

31.®ynkuus pacnpeneneaus Oepmu-/upaka f(E) omuceiBaeT cratucTrKy
a) aHcamOJI YaCTHII C IEJIBIM CITUHOM.

b) ancamMbiisi 4acTHIL C MOTYIENBIM CITHHOM.

¢) aHcaMmOJIsI KJTACCUYECKUX YACTHII.

d) BooOr11ie He OTHOCUTCS K ONUCAHUIO CTATUCTUYECKUX aHCaMOJIEH.

32. Oynkuus pacnpenenenns bose-Oitnmreitna n(E) onucbiBaeT CTaTUCTUKY
a) aHcamOJI YaCTHII C IEJIBIM CITUHOM.

b) aHcamMbiisi 4acTHIL C MOITYIENBIM CITHHOM.

¢) aHCcaMOJIsI KJTACCUYECKUX YACTHII.

d) BooOr11iie He OTHOCUTCS K ONHUCAHUIO CTATUCTUYECKUX aHCaMOJIEH.

33. B coOCTBEHHOM MOIYIPOBOAHUKE YPOBEHb DEpMU pacroIokKeH

a) B BaJICHTHOM 30HE.

b) B 30HE TPOBOIUMOCTH.

C) B cepeiiHe 3alpelieHHOM 30HbI.

d) a1 coOCTBEHHOT0 MOJIYIPOBOAHUKA OHATHE YPOBHS DepMU HE HUMEET CMBbICIIA.
34. Pacnipenenenue [lnanka, 3to

1. p(0) ~ o exp(-aw/T)

2. p(®) ~ w’*kT/n*c?

3. p(w) ~ w*/(exp(aw/T)-1)



4. p(w) ~ o*/(exp(aw/T)+1)

35. [Ipu uccienoBanuu CTPYKTYPHl MOHOMOJIEKYIISIPHOTO CIIOS BEIIECTBA ITyYOK AIEKTPOHOB, HMEIOIIINX
OJIMHAKOBYIO CKOPOCTB, HAIpABJIACTCS TMEPHCHIUKYISIPHO HCCIeIyeMoMy ciolo. B pesynbrarte
TUQpakIuy Ha MOJIKYJlIaX, OO0pa30BaBIIUX MEPHOAMYECKYI0 CTPYKTYpPYy, 4YacThb JJIEKTPOHOB
OTKJIOHSIETCSl Ha ONpEACIEHHbBIC YIIIbl, 00pa3yst nupaKkiMOHHbIE MAaKCUMYyMbL. C KakoW CKOPOCTBIO
JIBUXKYTCS DJIGKTPOHBI, €CIIM TEPBBIA AUPPAKIMOHHBIA MaKCHMYM COOTBETCTBYET OTKJIOHEHHUIO

3nekTpoHoB Ha yroun S0 OT MepBOHAYAIBHOIO HAIPABICHMS, a MEPHOJ MOJCKYISAPHOH peIETKH
_ . 34 . . ° _ — . =31
cocrasnsier 0,215 um? h=6,62-10"" JIx c sin50 0,766, m, =9,1-10 KT

1) 2,2-10°M/c;2) 2,2-10°m/c; 3)4,4-10°m/c; 4) 4,4-10'm/c

36. Kakoe wu3 HIKENPUBEAEHHBIX COOTHOIICHUH siBiseTcss ypaBHenueM llpénunrepa s

CTAIMOHAPHBIX COCTOSTHUN?
/ ., Oy Gz\p Ozw Gz\p
A. —— Ay +U(x,y,z,t)y =ih—; B. Av = + + ;
om Y HUCLY.Z 0y =T Voo T o

2m
C. Ay+=(E-U)y =05 D. W:de:ﬂ\VFdV
4

37. Kakas pons or 0oapwIoro KOJIMYECTBA PaJUOAKTHBHBIX aTOMOB
pacmnaziaercsi 4yepe3 HHTEpBall BpEMEHHU, PaBHBIN ABYM IIEpHOJaM Moiypacmnajga’?

1) 100% 2) 75% 3) 50% 4) 25%
38. Ilo xakoii hopMyse MOXKHO OLIEHUTh MAKCUMAIbHOE YUCIIO IEKTPOHOB, HAXOAAILINXCS B N-0H
JIEKTPOHHOM 000J10uKe?
A. N, =n;B. N_=2(1+)n;C. N, =2n*; D. N_ =(2l+1)n;
39. Ykaxkute He0OX0AUMBIE U IOCTATOYHbIE YCIOBHSI paclpeieeHus 3JeKTPOHOB 110 OCHOBHBIM
HEPreTUUECKUM COCTOSHUSAM B MHOTO3JIEKTPOHHBIX aTOMax:
A. 3 KBaHTOBBIX 4HCJa N, [, m;
B. 4 xBaHTOBBIX yKcna ¥ npuHuun Ilaynu;
C. 4 xkBaHTOBBIX YMCHa 1, [, M, S;
D. 4 xBaHTOBBIX uMcia, NpuHIUN [layny, TpUHLKUII MUHUMYMa SHEPTUH.
40. Kak ¢popmynupyercs npunnumn [laymu?
A. B arome He MOXeET ObITh 00JIEE OHOIO IEKTPOHA C OJIMHAKOBBIM HA0OPOM UETBHIPEX KBAaHTOBBIX
qucenn, [, m, s;
B. /IBa anexkTpoHa, CBSI3aHHBIC B OJHOM U TOM K€ aTOMe, Pa3IN4ar0TCs 3HAYCHUSIMU 110 KpallHEel Mepe
OJIHOTO KBaHTOBOTO YHUCJIA;
C. KonnuecTBo 371€KTPOHOB B 1T01000JI0UKE OMPEASISETCS MAarHUTHBIM (M) U CIIMHOBBIM (S)
KBAHTOBBIMH YUCIIAMH;
D. CoBOKYIHOCTb 371€KTPOHOB B MHOT'OJIEKTPOHHOM aTOME, UMEIOIIMX OJIHO U TO YK€ TJIaBHOE
KBAaHTOBOE YHUCIIO () Ha3bIBACTCA AJIEKTPOHHON 000JI0UYKOH.

7. Kuawu k o0pa3ny (oH1a OIEHOYHBIX CPEICTB

Homep BapuaHr orBera
1 3
2 2
3 3
4 3
5 2
6 3
7 4
8 B
9 1

10 2

10



11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
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8. Pexomenayemasi iuteparypa
I. bareirun B.B., Tonteirun M.H. CoBpemennas anexrpoaunamuka. HYacts 1.
Mukpockonuueckas Teopus. -Mocksa - Mxeck:MIKU, 2003.MatseeB A.H. Mexanuka B Teopuu
OTHOCHUTEIBHOCTH. - M.: Bricias mxkoia, 1986.
2. byrukos E.W. Ontuka.- M.: Beicmas mkona, 1986.Cusyxun J1.B. O6muii kypce husuku
(B 5 Tomax) - M. OUSMATIIMT/MOTHU, 2002-2005.
3. laBeiioB A.C. KBanToBas MexaHuka. - M., 1976.

4. Korkun I'.JI., Cep6o B.I'. COopHuK 3aaau 110 KJIacCUUECKON MeXaHuke. - M.: 1977.
5. Ky60 P. Cratuctuueckas ¢usuka. - M.: Mup, 1967.
6. Jangay JI.J., Jlupmun E.M. "Teoperndeckas pusuka: Yuebnoe nocodue B 10-tu

toMax» ['ox Beimycka 2002-2007. T.1 -5

7. MatBeeB A.H. Atomuas ¢usuxka. - M.: Beicias mkona, 1969.

8. MatBeeB A.H. Monekymsipaas ¢pusuka. - M.: Beicmas nmikona, 1985.

9. MatBeeB A.H. DnextpuuectBo 1 MarHeTusM. M.: Boiciias nmikosa. 1983.

10. Tepneukwuii S.I1., Peioakos FO.I1. DnekTpoaunamuka. M.: Beicmas mikosa, 1980.

11. SAxoBneB B.1.Knaccuueckas anekrpoanHamuka. Yacts . DneKTpuuecTBO U MarHeTU3M. -
HoBocubupck:HI'Y,2003

9. IIporpammuoe obecnneuenne u MHTepHeT-pecypcehl

[Ipu noAroTOBKE K BCTYNMUTEIBHOMY UCIBITAHUIO PEKOMEHIYETCSl UCIIOIb30BaHUE
JIEKTPOHHBIX OMOJINOTEK:

http://e.lanbook.com — xuuru Uznarenscrsa “Jlanp”
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http://www.iglib.ru - DnekTpoHHO - OMOIMOTEeYHast CUCTEMa 00pa30BaTEIbHBIX
MPOCBETUTEIIbCKUX U3JIaHUI

http://lib.tusur.ru — anexTponHas 6ubauorexa TOMCKOTO TOCy1apCTBEHHOTO YHUBEPCUTETA
CUCTEM YIPABIICHUS U PATUOIICKTPOHUKA

http://ibooks.ru - anmekTpoHHas OMOIMOTEYHAs cUCTEMa y9eOHON U HayYHOH JIUTepaTyphl

http://www.biblioclub.ru - 3nekrponnas 6ubanoreynas cucreMa “YHUBEPCUTETCKAs
6ubnuoreka oHynanH"

10. Pa3zpaGoTunky NporpaMMsbl BCTYNUTEJbHOI0 HCIIBITAHUS

[Tanepubrii B.JI., 3aBemyrommii kadeapoit oOmeid M KOCMHUYECKOW (GU3UKH (HU3HUYIECKOTO

dakynpTera UI'Y, 1oKTOp PU3NKO-MaTEMaTHUYECKUX HAYK.

Jannas npoepamma coomgemcmayem memoouueckum pekomenoayuamu « O nopsioke pazpabomxu u mpebo8anusx K
CMPYKMype, CO0epHCAHUIO U OPOPMIEHUIO NPOSPAMM BCHYNUMENbHBIX UCHBIMAHULLY (C USMEHeHUAMU U OONOJIHEHUAMU)
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