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1. HammeHOBaHMe JUCHUIIINHBI
Physics

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

Jucuunnuna Bxoaut B biok « C.1 » oOpa3oBaTenbHO MporpaMMbl IO HAIIPABIEHUSM TOJTOTOBKU
(ceruanbHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus quctuuiuinabl Physics y oOydaromierocs 10KHBI ObITh chOPMHPOBAHBI CIIETYIOIIHE
KOMIETEHIINH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.11 roTOBHOCTb K HCIOJIB30BaHUIO OCHOBHBIX (DU3UKO-XUMHUECKHX, MATEMAaTUYECKUX U UHBIX
€CTECTBEHHOHAYYHBIX MOHATUN U METO/OB MIPH PelIeHNH PO eCcCHOHATBHBIX 3a7a4
OIIK.S BnangeTs 6a30BBIMH 3HAHUSMH O COBPEMEHHOM HAYYHOM KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mmupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKAaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padoTa 88
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
[TucbmMenHOE KOHTPOJIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM Ok3ameH (1 Tpumectp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Introduction
Testing the residual knowledge in physics.

Mechanics
The goal of the course is to give the student an overview of the principal areas of classical mechanics. In line
with this goal, the content, the terminology, and the mathematical techniques and the basic principles and
concepts of classical mechanics, which would serve as a lasting basis for later work.

The conceptions of space and time. The laws of kinematics
In order to describe the motion of particles quantitatively, mathematical models for space and time are used. The
one of branch of mechanics is kinematics. It consists of conceptual and formal framework is established in order
to describe quantitatively the changes in location and form of bodies.

Newton's laws. Basic mechanics problem.
The task of mechanics is the quantitative description and calculation of the motion of material bodies. Dynamics
is the branch of physics developed in classical mechanics concerned with the study of forces and their effects on
motion. Isaac Newton was the first to formulate the fundamental physical laws that govern dynamics in classical
non-relativistic physics. Explanations and using of three Newton's Laws are one of the objectives of the course.

Conservation laws. Work in mechanics.
Conservation laws are fundamental to our understanding of the physical world, in that they describe which
processes can or cannot occur in nature. For example, the conservation law of energy states that the total
quantity of energy in an isolated system does not change, though it may change form. In general, the total
quantity of the property governed by that law remains unchanged during physical processes. With respect to
classical physics, conservation laws include conservation of energy, mass (or matter), linear momentum, angular
momentum. In physics, work is the energy transferred to or from an object via the application of force along a
displacement. In its simplest form, it is often represented as the product of force and displacement.

Molecular Physics
Molecular physics is the study of the physical properties of molecules, the chemical bonds between atoms as
well as the molecular dynamics. Its most important experimental techniques are the various types of
spectroscopy; scattering is also used. The field is closely related to atomic physics and overlaps greatly with
theoretical chemistry, physical chemistry and chemical physics.

Theory of heat. Thermodynamics laws.
Thermodynamics is a branch of physics that deals with heat, work, and temperature, and their relation to energy,
radiation, and physical properties of matter. The behavior of these quantities is governed by the four laws of
thermodynamics which convey a quantitative description using measurable macroscopic physical quantities, but
may be explained in terms of microscopic constituents by statistical mechanics.

Molecular-kinetic theory. Gases. Solid bodies. Brownian motion.
The kinetic theory of gases is a simple, historically significant model of the thermodynamic behavior of gases,
with which many principal concepts of thermodynamics were established. The model describes a gas as a large
number of identical submicroscopic particles (atoms or molecules), all of which are in constant, rapid, random
motion.

Electricity and Magnetism
Electromagnetism is a branch of physics involving the study of the electromagnetic force, a type of physical
interaction that occurs between electrically charged particles. The electromagnetic force is carried by
electromagnetic fields composed of electric fields and magnetic fields, and it is responsible for electromagnetic



radiation such as light.

Conceptions of short-range and long-range interaction. Electric and magnetic fields.
In physics, action at a distance is the concept that an object can be moved, changed, or otherwise affected
without being physically touched (as in mechanical contact) by another object. That is, it is the non-local
interaction of objects that are separated in space. The electromagnetic force is carried by electromagnetic fields
composed of electric fields and magnetic fields.

The laws for direct currents. Alternating current. Electroschemes.
The concepts and laws of direct and alternating current. Electroschemes. Calculation of electrical circuits.

Maxwell equations
Maxwell's Equations are a set of four equations that describe the world of electromagnetics. These equations
describe how electric and magnetic fields propagate, interact, and how they are influenced by objects.

Optics
Optics is the branch of physics that studies the behaviour and properties of light, including its interactions with
matter and the construction of instruments that use or detect it. Optics usually describes the behaviour of visible,
ultraviolet, and infrared light. Because light is an electromagnetic wave, other forms of electromagnetic
radiation such as X-rays, microwaves, and radio waves exhibit similar properties.

Electromagnetic waves
Electromagnetic waves, which are synchronized oscillations of electric and magnetic fields that propagate at the
speed of light through a vacuum. The oscillations of the two fields are perpendicular to each other and
perpendicular to the direction of energy and wave propagation, forming a transverse wave.

Interference and diffraction phenomena.
Interference phenomenon in which two waves superimpose to form a resultant wave of greater or lower
amplitude. Interference usually refers to the interaction of waves that are correlated or coherent with each other,
either because they come from the same source or because they have the same (or nearly the same) frequency.
Interference effects can be observed with all types of waves. Diffraction refers to various phenomena that occur
when a wave encounters an obstacle or opening.

The laws of geometrical optics
Geometrical optics, or ray optics, describes the propagation of light in terms of "rays" which travel in straight
lines, and whose paths are governed by the laws of reflection and refraction at interfaces between different
media.

Quantum Physics
Quantum mechanics explains how the universe works at a scale smaller than atoms. It is also called quantum
physics or quantum theory. A quantum of energy is the least amount possible (or the least extra amount), and
quantum mechanics describes how that energy moves or interacts.

Light quanta (photons). Planck formula. De Broglie's hypothesis. Heisenberg uncertainty principle
The photon is a single quantum of light (or of any other form of electromagnetic radiation). Similarly, the
energy of an electron bound within an atom is quantized and can exist only in certain discrete values. (Atoms
and matter in general are stable because electrons can exist only at discrete energy levels within an atom.)
Planck's law describes the spectral density of electromagnetic radiation emitted by a black body in thermal
equilibrium at a given temperature, when there is no net flow of matter or energy between the body and its
environment. Matter waves are a central part of the theory of quantum mechanics, being an example of



wave—particle duality. The concept that matter behaves like a wave was proposed by French physicist Louis de
Broglie in 1924.

Schroedinger equation. Penetration of potential barrier.
The Schroedinger equation is a linear partial differential equation that governs the wave function of a
quantum-mechanical system.

Hydrogen atom. Radiation spectra.
Description of the hydrogen atom. Explanation of the radiation spectra.

Exchange forces.
Consideration of a system in which an electron interacts with two nuclei.

Condensed Matter Physics
Condensed matter physics is the field of physics that deals with the macroscopic and microscopic physical
properties of matter, especially the solid and liquid phases which arise from electromagnetic forces between
atoms.

Crystals. Deformation behavior. Amorphous substance.
Solids are characterized by an extended three-dimensional arrangement of atoms, ions, or molecules in which
the components are generally locked into their positions. The components can be arranged in a regular repeating
three-dimensional array (a crystal lattice), which results in a crystalline solid, or more or less randomly to
produce an amorphous solid. Crystalline solids have well-defined edges and faces, diffract x-rays, and tend to
have sharp melting points. In contrast, amorphous solids have irregular or curved surfaces, do not give
well-resolved x-ray diffraction patterns, and melt over a wide range of temperatures.

Liquids. Equations of motion.
Basic concepts and laws of fluid mechanics that describes the flow of fluids.

Liquid cristals.
Properties of liquid crystals. Description and application of liquid crystals.

Atom and Elementary Particles
Learning of models of atomic structure and associated collision processes and interactions between elementary
particles.

Atomic physics. Nuclear power engineering.
Atomic physics is the field of physics that studies atoms as an isolated system of electrons and an atomic
nucleus. It is primarily concerned with the arrangement of electrons around the nucleus and the processes by
which these arrangements change.

Elementary particles. Hadrons and leptons. Quarks and gluons.
Basic provisions of the Standard Model of elementary particles.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Gettys, Edward, W ,Keller Frederick J. ,Skove M.J.] Physics, classical and modern/Gettys, Edward, W,
Keller Frederick J., Skove M.J.].-New York:McGraw-Hill, 1989, ISBN 0-07-033523-0.-1093.

JdomosHuTeIbHAA:

1. Bueche, Frederick, J. Introduction to Physics for scientists and engineers/Bueche, Frederick, J..-New
York:McGraw-Hill, 1986, ISBN 0-07-008871-3.-948.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O06pazoBaTenbHBIN nporiecc no auciuiinHe Physics mpeanonaraet ucnoib30BaHUE CIIETYIONIETO
MIPOrpaMMHOT0 oOecrieueHus: 1 HUHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- Multimedia software and equipment for lectures;
- Laptops for practical trainings;
- Laboratory computer equipment.

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH M0 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPOLECcca M0 AUCHHUILIHMHE

Laboratories:

"Mechanics and Molecular Physics", "Electricity and Magnetism", "Optics", which have specialized equipment.
The list of the equipment is defined by the passport of the laboratory.

Group (individual) consultations:

An auditorium must have the presentation equipment (projector, screen, computer / laptop) with the appropriate
software, chalk or marker board.

Current control:

An auditorium must have the presentation equipment (projector, screen, computer / laptop) with the appropriate
software, chalk or marker board.

Free work:

An auditorium for free work, equipped with computer equipment with the ability to connect with the Internet,
provided with access to the electronic information and educational environment of the university. There must be
an access to the Scientific Library of the PSU.

Equipment of auditorium:

- Lift for projector;

- multimedia projector Sanyo PLC-XF60 6500im;
- Electric drive screen Da-Lite Cosmopol. Electr.

Equipment of auditorium N 873:
- Laboratory complex on Mechanics;
- Laboratory complex on Molecular Physics and Thermodynamics;



- High-accuracy weighing machine GF-6100;
- Voltmeter B7-78/1;

- Generator GFG-3015;

- Power supply GPR-11H30D;

- Power supply GPS-3030DD;

- Cathetometer B 630;

- Cathetometer KM-6;

- Personal computers for data processing;
- Oscillograph GOS-620;

- Printer HP Laser Jet 1320;

- Digital thermostat "VT-8" (0"...+100) C.

Equipment of auditorium N 868:
- Laboratory complex on Electricity and Magnetism;
- Acoustic system Evid 6.2
- Power supply unit b5-49
- Video-switching facilities CSD-124
- Voltmeter B7-78/1
- Generator GFG-3015
- Two channel receiver
- Measurer RLCLCR-817/RS
- Power source GPR-11H30D
- Power source GPS-3030DD
- Power source b5-48
- Mixer 1204 FX PRO 4
- Personal computer for data processing (system unit Core Duo E6400/P5B Deluxe/2x1GB DDR2/7600GS 256
Mb/2x300Gb HDD/DVD-RW/XPP, monitor)
- Oscillograph GDS-2102
- Oscillograph GOS-620
- Oscillograph GDS-2062
[Tomemenust Hayunoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-0ubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.
2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEpATyphl, Kopi. 2, ayad. 418. O6opynoBaH 7 nepcoHaTbHBIMU
KOMIIBIOTEPAMH € JOCTYNOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.
3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.
4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.
5. bubnuoTteka opunuyueckoro axkynprera, kopn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.
6. UnuranbHpli 3a reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.
Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:



Omneparmonnas cuctema ALT Linux;
Odwucnprii maker Libreoffice.
CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

Physics

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.5 The student must know the basic HeynosisierBopuren

BJIAAETH 0a30BBIMH
3HAHUSAMU O
COBPEMEHHOU HAYYHOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
METOH0B €CTCCTBESHHBIX
HayK

laws of physics.

The student does not know the basic laws of
physics.
YaoBy1eTBOPUTEBH

The student is able partially to use the methods
of laboratory research.

Xopomuo
The student is partially able to use the methods
of laboratory research .

Otiamn4Ho
The student is able to skillfully use the methods
of laboratory research.

OIIK.11

TOTOBHOCTH K
HCII0JIb30BaHUIO
OCHOBHBIX (DM3UKO-
XHUMHYECKHUX,
MaTeMaTUIECKHUX W MHBIX
€CTECTBEHHOHAYYHBIX
MOHATHI U METOJOB IIPHU
pereHnn
poeCCUOHATBHBIX
3a1a4

The students must be able to use
the methods of laboratory
research, to solve practice
problems

HeynosiaerBopurei
The student does not know the methods of
laboratory research.
YnoBaerBopuTeabH
The student is able partially to use the methods
of laboratory research.
Xopouo
The student is partially able to use the methods
of laboratory research.
OT1iu4HO
The student is able to skillfully use the methods
of laboratory research.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : DK3aMEH
Cnoco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEeHKa 0 JUCIUILUIMHE B paMKax

HpOMe)ICYTOqHOﬁ aTTeCTalluu ONpCACIACTCA Ha OCHOBC 6aJ'IJ'IOB, Ha6paHHBIX O6y‘laI-OIJ_II/IMC${ Ha KOHTPOJIBHBIX

MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MakcuMajJbHOE KoJIu4ecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTianyHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YJOBJIETBOPUTEJbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 45 Oaiia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

Introduction
BxoaHoe TrectupoBanue

1. The knowledge control of the elementary

mathematics (algebra, geometry,

mathematical analysis). 2. Checking basic

ideas about the world.

OIIK.5

BIIa/IeTh 0a30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHUpa Ha OCHOBE MOJIO’KEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

Conservation laws. Work in
mechanics.

IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Quantitative results of laboratory works;
analysis of measurement's errors;

Knowledge of conservation laws, Newton's

laws.

OIIK.5

BIIAJIETh OA30BBIMHU 3HAHUSMH O
COBPEMEHHOM HAYYHOU KapTHUHE
MHpA Ha OCHOBE MOJIOKECHU,

Molecular-kinetic theory.
Gases. Solid bodies.
Brownian motion.
IIncbMeHHOE KOHTPOJIbHOE

Quantitative results of laboratory works;
analysis of measurement's errors;

Knowledge of thermodynamics laws.
Knowledge of laws of molecular-kinetic

3aKOHOB U ME€TOA0B €CTCCTBCHHBIX MeponpusaTHe theory
HayK ’
OIIK.5 Maxwell equations Quantitative results of laboratory works;

BJIaJIeTh 0a30BBIMH 3HAHUSAMH O
COBPEMEHHOM HAYYHOU KapTUHE
MHpa Ha OCHOBE IIOJI0KEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

analysis of measurement's errors;

Knowledge of laws of electrostatics and
electrodynamics.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKYIIero KOHTPOJIst pe3yJIbTaTOB 00y4eHHs
OIIK.11 Exchange forces. Knowledge of the laws of geometric and
FOTOBHOCTb K MCHOJIb30BaHHIO IMucrMeHHOe KOHTPOJIBHOE | Wave optics. Knowledge of the basic laws

OCHOBHBIX @HSHKO—XHMI/I‘ICCKI/IX, Meponpusitue
MATEMATHYCCKUX U UHBIX
CCTCCTBCHHOHAYYHBIX MOHATUH U
METOIOB IIPU PELICHUHU
npoecCHOHANBHBIX 3a7a4

of quantum mechanics.

OIIK.11 Elementary particles. Knowledge of the basic laws of atomic
TOTOBHOCTH K MCIOJIb30BAHUIO Hadrons and leptons. Quarks | physics and nuclear power engineering

OCHOBHBIX (PU3MKO-XMMUYECKHX, | and gluons.
MaTE€MaTHYECKUX U UHBIX HTOroBoe KOHTPOIbHOE
CCTECTBCHHOHAYYHBIX IOHATUH U | meponpusiTHe

METOZOB IIPU PELICHUN
npodecCHOHATIBHBIX 3a]a4

Cneuupuxkanus MeponpusTHI TEKyLIEro KOHTPOJISA

Introduction

[TpoaomKUTENFHOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHUS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE IPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

IMoka3aTe/n oneHNBaHUS Banabr
The student has completed all the tasks in the natural scientific part of the test and has made all 10
problems in elementary mathematics
The student completed all the tasks in elementary mathematics 5
Conservation laws. Work in mechanics.
[TpogomKUTETFHOCTD MIPOBEACHUS MEPOTIPHUSITHS IPOMEKYTOUHOM aTTECTAINHU: .5 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9
IToxa3aTeu oneHUBAHUS Baaasl
Laboratory work on Newton's laws is fulfilled and defended 11
Laboratory work on kinematics is fulfilled and defended 5
Laboratory work on conseravation laws is fulfilled and defended 4

Molecular-kinetic theory. Gases. Solid bodies. Brownian motion.

[IpoOmKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 20
IIpoxoaHoii 6ann: 9




Iloka3aTeu oleHUBaHUS Banabl
Laboratory work on molecular-kinetic theory is fulfilled and defended 11
Laboratory work on Brownian motion is fulfilled and defended 5
Laboratory work on thermodynamics is fulfilled and defended
Maxwell equations
[Tpo1OKUTETBHOCTD IPOBEICHHS MEPOIIPUATHS IPOMEXKYTOUYHON aTTecTaluu: .5 yaca
VY cnoBus MpOBEICHHUS MEPOTIPUATHS: B 4ACHl Ay AUTOPHOH PadoThI
MakcumanbHbIH 0as1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 20
[Tpoxoxnoii 6amt: 9
IMoka3aTe/n oneHNBaHUS Banabr
Laboratory work on charge conservation law is fulfilled and defended 11
Laboratory work on direct currents is fulfilled and defended 5
Laboratory work on oscillating circuit is fulfilled and defended 4
Exchange forces.
[TpoaomKUTENBLHOCTD IPOBEACHUS MEPOTIPUATHS IPOMEKYTOUHON aTTecTaluu: .5 yaca
VY cnoBus MpoBeICHUS MEPOTIPUSATHS: B YAChl CAMOCTONITEJILHOM PadoThI
MakcumanbHbIH 0as1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 20
[TpoxoaHoii 6amt: 9
IMoka3aTe/n oneHNBaHUS Banabr
Ability to derive Shroedinger equation. Ability to solve Shroedinger equation. 11
Knowledge of basic quantum laws. 5
Knowledge of laws characterizing electromagnetic waves, interference and diffraction 4
phenomena.
Elementary particles. Hadrons and leptons. Quarks and gluons.
[TpoomKUTETBLHOCTD IPOBEACHUS MEPOTIPUATHS IPOMEKYTOUHON aTTecTaluu: .5 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUSATHS: B YAChl CAMOCTOSATEIbHOI padoThI
MakcumanbHbIH 0aJu1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH aTrTecTanuu: 20
[Tpoxoanoii 6amt: 9
IMoka3aTe/n oneHNBaHUS Banabr
The knowledge of elementary particles classification. Ability to describe the basic properties of 11
elementary particles.
Ability to expound the basic laws of atomic physics and the idea of power engineering. 5

Knowledge of gravity theory.




