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[Tporpamma no ¢pusnxe B Camapckom ynusepeurere.

O0umue noJ0KeHus.

[Iporpamma  paspaGorana wna ocHoBe ®I'OC cpemHero  ofmero  o6pa3oBaHus,
YTBEPIKACHHOI0 Nprka3oM MunoOpasosauus Poccun ot 17.05.2012 Ne 413,

[Iporpamma KOHKpETH3HpYET ColepikaHHe NpeAMETHBIX TeM 0Gpa3oBATENLHOrO craHjaapra
1o pasjie/laM Kypca W peKOMEHIYEeMYIO MOCIe10BaTeNbHOCTh H3YYeHHs] TEM H Pas3elioB y4eGHOI
JMCLIHIUTAHBL,

Tembl cooterctByIoT KOaMbHKaTopy EI'D 1o pusnxke.
Berynurenpnbie uenbitanus no ¢usuke B Camapckom YHHBEPCHTETE IpPOBOAATCS B (hopme
TECTHPOBAHUS 110 KOHTPOJIBHO-H3MEPUTEIEHBIM MaTepHaaM, pa3padoTanHbiM Kadeapoit ONTHKH u
CHIEKTPOCKOMHU (PH3HYECKOro (akyinpreTa. 3ajaHus SK3aMEHALMOHHOTO TeCTa HaNpaBieHbl Ha
BLUIB/ICHHE YPOBHA BIAJCHHS (DH3NYECKUMH MOHATHSAMH, 3aKOHAMH M Teopusmu. IIpoBepsiercs
TaKke yMeHHe aOUTYPHEHTOB OOBACHATH (PU3MYECKHE MPOLECCHl M SBICHUS, AeaTh BHIBOALI HA
OCHOBAHWH JAHHBIX, IPEJICTABJCHHBIX B BUJe TaOnul, rpaQuKoB, AMArpaMM H T.IL; MPOBOIHTH
aHAIM3  (PH3MYECKHX [MPOLECCOB; YKA3bIBATH TIPAHHIE IPUMEHUMOCTH 3aKOHOB H TEOpHil,
OMHMCBIBATE M OOBACHATH Pe3yibTaThl (YHIAMEHTANbHBIX OIBITOB, OKAa3aBILIME CYIIECTBEHHOE
BJIHSIHHE HA pa3sBUTHE PHU3HKH.

Ha sx3amene no (pusuke abUTYpUEHT H0JIKEH:

1. IlokasaTb 3HaHHe OCHOBHBIX (PH3HYECKHX SABNEHHH M (PH3MYECKOrO CMBIC/IA BEIHYHH,

HCITOJIL3YEMBIX IJIS1 HX MATEMATHYECKOIr0 OINMHUCAHUSA;

(8]

YMeTh HCTIONIB30BATh ('l)PI3PI'-IECKH€ 3aKOHBI U1 PCLICHHUA 3a/la4d B paMKax JIaHHOH
[MporpaMMabI;
3. 3uath CIAHMHHLLI U3MCPCHHA OCHOBHBIX H ITPOH3BOJHBIX QJHSHHEOKHX BCJIMYHH B

cucreme CHU u YMCTE NEPEBOIUTL BHECHCTEMHbBIC €ITHHHUIIBI B 3TY CHCTEMY.

L. Mexanuka,
1. Kunemaruka.
Mexanundeckoe auskenue. OTHOCHTENBHOCTD ABMKeHHs. CrucTeMa oTcyeTa. MaTepHasbHAas TOYKA.
Tpaexropust. [1yTs n nepememienne. MruoseHHas U CpefiHss CKOPOCTb. Y cKopenue. PaBroMepHoOe 1
paBHOYCKOpEHHOE JABHXKCHHA. ['paQuku 3aBHCHMOCTH KHHEMATHYECKHX BEJIHYMH OT BPEMEHH B
PaBHOMEPHOM W PABHOYCKOPEHHOM [BH)KCHHUH. JIBHIKEHHE 10J A€HCTBHEM CHIIBI TSXKECTH: GPOCOK
BBEPX, BHU3, FTOPU30HTAJIBHO U O] YTIIOM K FOPU30HTY. PaBHOMEpHOE U HEPaBHOMEPHOE JIBHIKEHHE

10 OKPYXKHOCTH.,



2.  OcHOBBI AHHAMHKH,
[lepseiit 3akon Herotona. MuepuuanbHas cucrema orcuera. [Ipuniun otHocutensHocTy ["anunes.
Macca. Cuna. Bropoi 3akon Hetorona. Cnoxenue cuia. MOMEHT cuibl. YCIOBHE paBHOBECHS
peraara. [lentp Tsoxectn. Tperuii 3akon Hetotona. Cunel ynpyrocru. 3axon ['yka. Cunel TpeHus.
['paBUTAalMOHHBIE CHJIBL. 3aKOH BceMHpHOro TsroTeHus. Cuna TsaxecTH. Bec Tena. HeBecomocTs.
[lepBas KocMHUecKast CKOPOCTb.

3. 3aKkoHBI COXpaHeHHs B MeXaHHKe.
Umnynse Tena. 3akoH coxpaHeHHs uMmynsca. PeakTHBHOe IBHXKeHHe. Mexanuveckas pabora.
MousocTts. KuHeTnyeckas ¥ NOTeHLHAIbHAS SJHEPTUH. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHHKE,

4. 7KuaKkocTH H rasbl.
Ilasnenue. 3axkon Ilackans ang xuakocteit u raszos. CooOmarommecss cocynasl. [lpunimn
ycTpoiicTBa ruapaBaHueckoro mpecca. ATtmocdepHoe agasnenue. Cuna Apxumena. YcioBue
1J1aBaHus Tell.,

5. Di1ieMeHTBbI CTATHKH,

Mowment cuit. Yciosue paBHoBecHst ¢l LIEHTp Macc U LEHTp TSKECTH Tel.

I1. MouekyasipHas ¢pusuka, Tenosble siBJIeHHsL.

1. UpeanbHbiii ra3s,
Moreky/IapHO-KHHETHYeCKass Teopus. Macca u  pasMep MoJeKyn. bBpoyHOBCKoe IBHIKEHHME.
WUneanbusiit ra3. OcHoBHoe ypaBHenue MKT uaeansroro rasa. Temneparypa. CKOpoCTb MOJIEKYI.
YpaBHeHHE COCTOSHUS HACATBLHOTO rasa (ypasHenune Menneneesa-Kiaiinepoua). Msonponeccsl.

2. Tepmoannamuka,
BuyTpennss osHeprus. KomudecTBO TerioThl. YelnbHas TEMIOEMKOCTh Bemectsa. Pabora B
tepmoauHamuke. [1epBolif 3aKoH TepMOAMHAMUKY. [IpuMeHeHHe [1epBoro 3aK0Ha TepMOJAMHAMHKH K
usonpoueccaM. HeoGpaTuMocThb TenoBbIX npoueccos. [IpuHLMI AeHCTBUS TENIOBBIX ABUraTe/ICH.
KII/l TenmoBoro aBuraress.

3. KuakocTu u TBep/able Tea.
Wcnapenue u xoHzaeHcauwus. HachbllleHHBIE M HEHACBILEHHBIE Mapbl. 3aBHCHMOCTh TEMIIEPATYPbI
KHIIEHHsl JKMIKOCTH OT JaBjeHHsl. DBiakHOCTh BO3ayXa. YpaBHEHHe TeIuioBoro Oanaxca.
IToBepxHocTHOE HaTsukeHHe JkuakocTd. Kamunnspubie s¢pdexrsl. Kpucranmmaeckue u amopgHble

tena. Mexanuyeckue CBOMCTBa TBEpABIX Tel. YIpyrue aedopmarui.



IIL OcHOBBI 2/1€EKTPOAHHAMHKH,

1. DaexktpocraTuka.
Bsanmoseiictere 3apsokenHbix Ten. 3akon Kynona. 3akoH COXpaHEHHS 3JEKTPHYECKOIO 3apsia.
Onextpuyeckoe none. HanmpskeHHOCTh 371€KTPHYECKOro mouns. DNeKTpHYecKoe IoJie TOYEYHOro
sapsita. [lpusumn cyneprnosuium nonel. [IpoBOAHHKH B 91eKTpUYecKoM moje. JIHSISKTPUKH B
EKTpHYecKoM mosie. PaboTa 3/1eKTpOCTaTHYECKOrO MOJs MpH MepeMelleHny 3apsaaa. PasHocTb
MOTEHLHAJIOB. D1eKTpoeMKoCTh. KonaeHncaTopbl. DHeprus 31eKTpHYECcKOro oS,

2.  3aKoHBI MOCTOSIHHOIO TOKA.
Onexrpuyecknit Tox. Cuia Toka. 3akoH Oma mms ydactka uenu. CONPOTHBIIEHHE IPOBOJHHKA.
[locnenosarenpHoe W MapajiebHOE COCAHHEHHE IPOBOJHUKOB. DIEKTPOIABHKYIIAS CHIA. 3aKOH
Oma mis nomHoit menu. PaGora M MOIIHOCTE TOKA., DIEKTPOHHAs MPOBOJMMOCTH METAILIOB.
DJieKTpHYeCKUi TOK B rasax. 3akoH anekrponusa. Tok B Bakyyme. [1onynpoBoaHHKH.

3. MaruuTHoe noJie. JIeKTPOMArHHTHASI HHY KLU,
MarnutHoe B3aumojelcTBMe TOKOB. MaruutHoe mnosne. MuHaykumss marmutHoro mons. Cuna
Awmriepa. JleficTBHe MArHMTHOTO 10JIs HA MTPOBOIHMK C TOKOM M JABHXKYLIHHCS 3apsijt. 3akoH AMIiepa.
Cuna Jlopenua. MaruutHble cBoiicTBa BellecTBa. DJIEKTPOMArHUTHAS HHIAYKIHSA. MaruuTHbIH
MOTOK. 3aKOH JJIEKTPOMarHUTHOH uHaykumu. [IpaBuno JleHua. SIBneHne caMOMHIYKIIHH.
MHAYKTHBHOCTD. DHEPrust MArHHTHOIO MO,

IV. Kosrebanus u BoJIHBL

1. Mexann4yeckue Koe0aHusi 1 BOJIHBL,
["apmonnueckue koneGanus. YpaHeHue koneOaHuil. AMIUINTYAQ, MEPHOJ, YacTOTa KOJIeOaHMii.
[Ipy)xMHHBIH, MaTeMaTHuecKMH MasTHUKH. [lpeBpamieHue oSHepruu npH TrapMOHHYECKHX
konebanusx. Bremmyxnennele konebauus. Pesonanc. Pacnpoctpanenue xoneGaHui B yIPYrux
cpenax. Ilonepeunbie U npoaonbHble BOAHBL JlnmuHa BosiHBL CBSI3b JUIMHBI BOJIHBI CO CKOPOCTHIO
pacrnpocTpaHeHHs. 3ByKOBbIe BONHBI. CKOPOCTh 3ByKa. [ pOMKOCTB,BbICOTA TOHA.

2.  DJIeKTPOMArHHUTHbIE Ko/1e0aHHs H BOJIHBI.
CBoOoHbIE EKTpOMAarHuTHeIe KoJebanus B KoHType. [IpeBpaiienue sHepruu B KosjebaTeIbHOM
KOHTYpe. BbIHy)K1eHHbIe 31ekTpuueckue konebanus. [TepemeHHbIH anekTpuyeckuil Tok. ['eneparop
nepeMeHHoro Toka. Tpancdopmarop. OnekTpomarHuTHble BOJHBL (CBoOWcTBA M CKOPOCTH

pacrpocTpaHeHHuA JICKTPOMAarHMTHBIX BOJIH. C')Hepfl{ﬂ SHGKTPOMEIFHHTHOH BOJIHBI.



V. OnTuka.

1. Teomerpuyeckas onTuka.
[Ipsimonuueiinoe pacnpocrpanenue csera. Ckopocth csera. [Tokasartensb nperoMieHHS. 3aKOHbI
OTpakeHHUs U npesoMienus csera. [Tonnoe BHyTpeHHe oTpaxkenne. Cdeprueckoe 3epKaio U JIHH3A.
DoxyCHOE pacCTOsSHUE 3epKaia U IHH3bL [locTpoenne u3o0pakeHuil B 3epKajax 1 JuH3aX.

2. BoJsnoBas onTHKa.
Korepentnocts. Murepdepenuus csera u ee npuMeHeHue B TexHuke. Jludpakums csera.
Jubpakunonnas pemerka. Jlucmepcuss csera. CseToBoe jaBinenue. [lonspuzauus —cBeTa.
Hucnepcus csera. [llkana 3neKTpoMarHMTHBIX BOJIH.

VL JJIeMEHTBI CIEeUHATLHOI TEOPHH OTHOCHTEILHOCTH.
[Ipunumnel oTHOCHTENBHOCTH DHHIITEiHA. CKOPOCTH CBETA B BaKyyMe Kak IpejesibHas CKOPOCThb
nepenauu curuaia. [Ipeobpasosanus JlopeHua.
VIL KsanTosas ¢pusuka.

1. CseToBbie KBAHTDI.
Qotonsl. DHeprus U umnynbe GortoHoB. Potorpdexr U ero 3akonwl. [locrosuuas [lnanka.
YpasHenue DiHmTeina s Qoroaddexra. Temmosoe wu3myuenue. Bonusr ae  Bpoitins.
KopryckyasipHO-BOJIHOBOH JyalusM.

2. ATOoM n aToMHOe SIAPO.
OnsiT Peseppopaa. Anepras Mmoaens aroma. KBantosele nocrynarsl bopa. Teopust atroma no Bopy.
Wcnyckanue u nornomenue csera atomoMm. Crnexktpel. Jlazep. Cocras saiapa. M3oronsl. DHeprus
CBAI3M ATOMHBIX dzep. Snepuele peaxuuu. PagmoaxtuBHOCTE. Asbda-, Oera-yacTHIbl, ramMma-
uziayuenue. Jenenue saep. TepmosiaepHas peakuns. MeToabl HaOMOAEHUS U PETUCTPALIMUA YaCTHI

B sCpHOH (H3HUKE.



Crucok peromeH 1y eMoii IHTePATYPhI 1 31eKTPOHHBIX PECYPCOB
1. B.A. Banam. 3anaun no ¢pusike u METOb! HX pereHns. M. ITpocBerenue, 1983. 434c.
2. O.W. I'pomuesa: EI'D 2021 ®usuka. 100 Gamios. CamMocToATeNbHAS 10ATOTOBKA. M3n-Bo:
Dx3ameH, 2021. 384c.
3. EI'D 2022, Penetnrop, ®Gusnka, D hexTuBHas MeTOMKA, ['pomuesa O.U., BoGommna C.B.,
2021. 464c.
4. Beepoccniickue omummuanel mo  ¢usuke.  1992-2001. Ilox. Pex. C.M. Kosena,
B.IL. CnoGoasuuna. M.: Bep6ym-M, 2002. 392c¢.
5. H.W. Tonsadapt. ®usuka. 3agaunnk. 10-11 knacest. M.: Ipoda, 2012, 400c.
6. Enunelit rocymapctsenusiit sk3zamen 2020. ®Dusuka. YHHBepcalbHbIE MaTepHaabl s
noarotoBky y4ammxcs / DUIH, «Mntennexr-Lentpy. M.: 2019. 224c.
7. O.®. KabGapaun, B.A. Opnos, A.P. 3uns6epman. ®usuka. 3amaunuk. 10-11 kaces, M.
Hpoda, 2007. 352c.
8. M.JI. Kacarkuna. HoBelit pernetutop 1no ¢usnke /s noaroToBku k EID: 3a1a4u ¥ METOIBI
ux pewenus. Pocros u/Jl; ®ennxc, 2018, 844c.
9.H.C. Ilypsuuesa, E.D. ParGum EID-2022: 10 TpeHHpOBOUHBIX  BAPHAHTOB
IK3aAMEHALMOHHBIX paboT JUlsl MOATOTOBKH K EIMHOMY TIOCYJApPCTBEHHOMY 9K3aMeHy /
[Typeimesa H.C., Par6uns E.D.-M.: usa-so ACT, 2021. 128c.
10. A.W. Yepuoyuan. ®usuxa. 3agaun ¢ orseramu u petmerusamu. M.: KITY, 2011. 352c¢.

11. https://phys-ege.sdamgia.ru/prob catalog

12. https:/fipi.rw/



The Physics program at the Samara University is based on the General
Education Framework (GEF) secondary general education program, which was
approved by the Ministry of Education and Science of the Russian Federation on 17
May 2012 under Order No. 413. The program defines the content, learning
objectives, and recommended sequence for studying the various topics and sections
in the discipline of Physics.

The topics follow the coding system of the Advanced Educational Guidelines
(AEG) for Physics.

Entrance examinations in physics at the Samara University take the form of
tests on control and measurement materials developed by the Department of Optics
and Spectroscopy at the Faculty of Physics. The examination test aims to assess the
applicant's level of knowledge of physical concepts, principles, and theories.

The candidate's ability to explain physical phenomena, draw conclusions
based on data presented in the form of tables, graphs, and diagrams, analyze physical
processes, and identify the limits of applicability for laws and theories is assessed.
Additionally, the candidate is expected to describe and explain the outcomes of
fundamental experiments that significantly influenced the development of the field
of physics.

In the physical examination, the applicant is required to:

1. Demonstrate an understanding of the fundamental physical principles and
the physical significance of the quantities involved in their mathematical description.

2. Demonstrate the ability to apply physical laws in solving problems within
the scope of the program.

3. Be familiar with the units of measure for basic and derived physical
quantities within the International System of Units (SI) and be able to convert

between different units of measurement.



I. Mechanics

1. Kinematics

Mechanical motion. Relativity of motion. Frame. Material point. Trajectory.
Path and movement. Instant and average speed. Acceleration. Uniform and
uniformly accelerated motion. Gaphs of dependence of kinematic quantities on time
in uniform and uniformly accelerated motions. Motion by gravity: upward,
downward, horizontally, at an angle to the horizon. Uniform and uneven movement
along a circle.

2. Dynamics

Newton's first law. Inertial frame of reference. Galileo's relativity principle.
Mass. Force. Newton's second law. Addition of forces. Moment of force.
Equilibrium condition of a lever. Center of gravity. Newton's third law. Force of
elasticity. Hooke's law. Friction forces. Gravitational forces. The law of universal
gravitation. Gravity. Body weight. Weightlessness. Orbital velocity.

3. Conservation laws in mechanics

Body Impulse. Reactive Motion. Mechanical Work. Power. Kinetic and
Potential Energy. The law of conservation of energy in mechanics

4. Liquids and Gases

Pressure. Pascal's law. Connected containers. Principle of Hydraulic Presses.
Atmospheric Pressure. Archimedes' Power. Condition of Body Swimming.

5. Static Elements

Moment of Forces. Balance of Forces. Center of Mass and Center of Gravity.

I1. Molecular physics. Thermal phenomena.
1. Perfect gas.
Molecular kinetic theory. Mass and size of molecules. Brownian motion. Ideal
gas. Basic equation MKT of perfect gas. Temperature. The speed of molecules. Ideal
gas state equation (Mendeleev-Klaiperon equation). Isoprocesses.

2. Thermodynamics



Internal energy. Amount of heat. Specific heat capacity of matter. Work in
thermodynamics. The first law of thermodynamics. Application of the first law of
thermodynamics to isoprocesses. Irreversibility of thermal processes. Principle of
action of thermal engines. Thermal engine efficiency.

3. Liquids and solids.

Evaporation and condensation. Saturated and unsaturated vapours.
Dependence of the boiling point of the liquid on the pressure. Humidity of the air.
Thermal balance equation. Surface tension of liquid. Capillary effects. Crystalline

and amorphous bodies. Mechanical properties of solids. Elastic deformation.

I11. Fundamentals of electrodynamics.

1. Electrostatics.

The interaction of charged bodies. Law of Coulomb. Law of electric charge
conservation. Electric field. Electric field intensity. Electric field of point charge.
Principle of superposition of fields. Conductors in electric field. Dielectrics in
electric field. The operation of the electrostatic field when moving the charge.
Potential difference. Electric capacitance. Capacitors. Electric field energy.

2. Laws of Direct Current.

Electric current. Current. Ohm’s law for circuit section. Conductor resistance.
Serial and parallel connection of conductors. Electromotive force. Ohm’s Law for
complete circuit. Operation and power current. Electronic conductivity of metals.
Electric current in gases. Electrolysis Law. Current in vacuum. Semiconductors.

3. Magnetic field. Electromagnetic induction.

Magnetic interaction of currents. Magnetic field. Induction of magnetic field.
Ampere force. Magnetic field action on conductor with current and moving charge.
Ampere’s law. Lorentz’s force. Magnetic properties of matter. Electromagnetic
induction. Magnetic flux. Law of electromagnetic induction. Lenz’s rule.

Phenomenon of self-induction. Inductance. Magnetic field energy.

IV. Vibrations and Waves.



1. Mechanical vibrations and waves.

Harmonic oscillations. Equation of oscillations. Amplitude, period, frequency
of oscillations. Spring, mathematical pendulums. Transformation of energy in
harmonic oscillations. Forced oscillations. Resonance. Propagation of oscillations in
elastic environments. Transverse and longitudinal waves. Wavelength.
Communication of wavelength with propagation speed. Sound waves. Speed of
sound. Volume, pitch.

2. Electromagnetic vibrations and waves.

Free electromagnetic oscillations in the circuit. Energy conversion in the
oscillating circuit. Forced electrical oscillations. AC current. AC current generator.
Transformer. Electromagnetic waves. Properties and velocity of electromagnetic

waves propagation. Electromagnetic wave energy.

V. Optics.

1. Geometric optics.

Straight line light propagation. Speed of light. Refractive index. Laws of
reflection and refraction of light. Full internal reflection. Spherical mirror and lens.
Mirror and lens focal length. Image construction in mirrors and lenses.

2. Wave optics.

Coherence. Light interference and its application in technology. Light
diffraction. Diffraction grating. Light dispersion. Light pressure. Polarization of

light. Light dispersion. Scale of electromagnetic waves.

VI. Elements of special relativity.
Einstein’s principles of relativity. Speed of light in vacuum as limit rate of

signal transmission. Lorentz transformation.

VII. Quantum physics.
1. Light quanta.



Photons. Energy and momentum of photons. Photoeffect and its laws.
Planck’s constant. Einstein’s equation for photoeffect. Thermal radiation. De
Broglie waves. Corpuscular-wave dualism.

2. Atom and atomic nucleus.

Experience of Rutherford. Nuclear model of the atom. Quantum postulates of
Bohr. Theory of the atom by Bohr. Emitting and absorbing light by the atom.
Spectra. Laser. Composition of the nucleus. Isotopes. Energy of atomic nuclei
communication. Nuclear reactions. Radioactivity. Alpha, beta particles, gamma
radiation. Nuclear fission. Thermonuclear reaction. Methods of observation and

registration of particles in nuclear physics.

LIST OF RECOMMENDED LITERATURE AND ELECTRONIC
RESOURCES

1. V.A. Balash. Problems in physics and methods of their solution. M.:
Enlightenment, 1983. 434p.

2. 0.1. Gromtseva: Exam 2021 Physics. 100 points. Independent training. Izd-vo:
Exam, 2021. 384s.

3. Exam 2022, Tutor, Physics, Effective method, Gromtseva O.I., Bobooshina
S.B. 2021. 464s.

4. All-Russian Olympiads in physics. 1992-2001. Pod. Ed. S.M. Kozela, V.P.
Slobodyanna. M.: Verdum-M, 2002. 392p.

5. N.I. Goldfarb. Physics. Task. Classes 10-11. M.: Drofa, 2012. 400p.

6. Single State Exam 2020. Physics. Universal materials for the training of
students / FIPI, «Intelligence Center». M.: 2019. 224p.

7. O.F. Kabardin, V.A. Orlov, A.R. Silberman. Physics. Zatachestnik. Classes
10-11. M.: Drofa, 2007. 352p.

8. I.L. Kasatkin. New tutor in physics for preparation for the exam: tasks and
methods of their solution. Rostov n/D: Phoenix, 2018. 844s.

9. N.S. Purysheva, E.E. Ratbil EGE-2022: 10 training options



exams to prepare for the unified state exam / Purysheva N.S., Ratbil E.E.-M.:
ACT Publisher, 2021. 128s.

10. A.I. Chernoutsan. Physics. Problems with answers and solutions. M.: KDU,
2011.352p.

11. https://phys-ege.sdamgia.ru/prob_catalog

12. https:/fipi.ru/



