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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.12 dusuka 0THOCKTCS K 00si3aTelbHOM YacTy 0Opa3oBaTe/TbHOM MTPOrpaMMmBbl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HAHUS1, NOAYYEHHble
8 obnacmu
mamemamuyecKkux u
(unu) ecmecmeeHHbIX
Hayk, u
ucno/b308amb Ux 8
npogeccuoHanbHou
dessmeabHOCMU

ecmecmeeHHbIX HayK, 6a3oeble
meopuu u ucmopuu
OCHOBHO20, Meopuu
KOMMYHUKaQyuu; 3Haem
OCHOBHYI0 MEPMUHOA02UI0
OIIK-1.2: Ymeem
ocyujecmensimb nepeuyHblil
cbop u aHanuz mamepuana,
UHMepnpemuposamb
pasnuyHble Mamemamuyeckue
06BeKmbl

OIIK-1.3: Umeem
npakmuueckuti onbim pabombi
C pewieHueM CMaHoapmHbIX
Mamemamuueckux 3aoay u
npumeHsiem ezo 8
npogeccuoHanbHou

dessmenbHOCMU

onucblearowue d)U3ULl€CKLl€
sl8/1IeHUs, d MaKxce C/leacmewi,
8blmeKarujue u3 smux 3adKOHOo8
u npuHyunos, umerwwjue
meopemuyveckoe u npuK/laaHoe

3HaueHue;

mamemamuyeckue Memoobl,
ucnosnb3yemble 015 NOCMAHOBKU
U pewleHust Kaaccu4eckux 3aoau
¢usuxu

OIlK-1.2:

Ymemb

NpUMEHSIMb NOHSIMUSL, OCHOBHblE
3aKOHbI, ONuUChlgaiowjue
¢usuueckue seneHus, u Memoobl
Mamemamuyecko20 aHanusd ons

peweHus ¢usuueckux 3a0au

DA31UYHO20 YPOBHS CAOHCHOCTU.

OIIK-1.3:

Bnademb

HABbIKAMU COCMABAeHUs
mamemamuueckux mooenetl,
onucblearwjux gusuyeckue

fA6/1eHuUs, U Memooamu ux

peweHus u aaausa.

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: KoumponbHas
npumeHsmb Nno/noiceHus U KoHyenyuu 8 3Hamb paboma DK3aMeH:
thyHOamMeHManbhble | o6aaemy Mamemamuueckux u | NOMAMUS, OCHOBHbIE 3aKOHB, CobecedosaHue

KoumposnbHble
80NpOoCh!
3aoauu

3auém:
KoumposnbHble
80NpoCh!
3aoauu

3. CTpyKTypa M copepkxaHHve AUCLMILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/TUHBI




OYHasA
O011as TPy/J0eMKOCTBD, 3.e. 8
Yacos o yue0HOMY IJIaHY 288
B TOM UYHCJIe
ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 56
- 3aHATHS CEMHHAPCKOro THINa (MpaKTH4YecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 56
- KCP 3
caMmocTosATe/IbHasA paboTa 137
ITpomexyTouHas arrecTanus 36

JK3aMeH, 3auéT

3.2. CojeprkaHve IUCLIANIVUHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHsamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIAIUIMHBI Bcero B TOM UuC/Ie
Yyachbl
( ) KonrakTHasi pabora (pabota Bo
B3aUMO/IeHCTBUY C NIpero/iaBaTesiem),
Yachl U3 HUX
3aHATHS CamocrosTebHas
CeMHHApCKOro pabora
3ansaTHs THIa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hacel
THUMa 3aHsTUsA/Mabopa
TOpHbIE
paboThI), Uackl

b b b d b

0 0 0 0 s}
BBegienvie B npeamet. KuHeMaTHKa TOUKH. 12 2 2 4 8
Kunematuku TBeporo Tena. 16 4 4 8 8
OCHOBBI JMHAMUKH MaTepUabHOM TOUKH U CUCTeMbI MaTepHabHbIX
TOYeK.3aKOHbI COXpaHeHHsI ¥ U3MeHeHHsI UMITy/Ibca. 3aKOH COXPaHeHUs 35 13 13 26 9
9Hepryuu. 3aKOH COXPaHeHUsI MOMEHTa UMITYJIbCa.
JlnHamuKa TBepzioro Tena. 16 4 4 8 8
BcemupHoe Tarorenue. 16 4 4 8 8
KosnebarebHOe JABMKEHHeE. 16 4 4 8 8
DneKTpocTaTHUecKoe MoJie B BaKyyMme. J/IeKTpUUecKoe 110J1e B JU3/IeKTPUKaX. 38 - - 14 24
TIpOBOJHUKHM B 3/1eKTPUUECKOM I1071e. JHEPIHUsl 31eKTPUUECKOro MOJIsL.
TlocTosIHHBIN TOK. 42 5 5 10 32
DnekTpomarHetysM. Ilose B BakyyMe. OCHOBHBIE 3aKOHbI MarHUTHOTO TOJISL. 28 6 6 12 16
MarHuTHOe 11071e B BelrjecTBe. D/IeKTPOMarHUTHast MHAYKLVS. Y paBHEHHUs 30 - 7 14 16
Makcse.
ATTecrarust 36
KCP 3 3
HWTtoro 288 56 56 115 137




Contents of sections and topics of the discipline

MexaHuka

1. BBegeHue B pesMer:

KpaTtkue cBefieHus o paszene "MexaHuka" Kypca "®wusuka'". Victopuueckuii 0630p. OcHOBHbIE 00/1aCTH
TPUIMeHeHUs TIPUHIIUIIOB ¥ 3aKOHOB MeXaHUKH. [1oCTyaThl HepesaTUBUCTCKOM MeXaHUKHU (TIPOCTPAHCTBO,
BpeMsi, CUCTeMbI OTCUeTa, TIPUHLIUIT AeTePMUHM3MA, IPUHLUI CYTIepIio3nLiiK). PasMepHOCTb (hM3HUecKux
BeuurH. CpaBHeHUe noaxo/a HetoToHa u JlarpaHska K OMUCaHUI0 MeXaHUUeCKUX sIBJIeHUM. XapaKTepuCcTHKa
OCHOBHBIX pa3ZieJIoB Kypca U JINTepaTyphl.

KunemaTuKa TOUKM:

TToHATHS 0 MaTepUaIbHOM TOUKe, TPOCTPAHCTRBE U BpeMeHU. CriocoObl 3a/jaHus IBWKEHHST MaTepUaibHON
TOUKHU:

BexkTopHsbIii crioco6. KoopauHaTtHeii crioco6. EctecTBeHHbIH cr1oco6. O CBSI3M 1eKapTOBbLIX U KPUBOTWHEHHBIX
KOOpJMHaT.

Introduction to the subject:

Brief information about the "Mechanics" section of the course "Physics". Historical overview. Main areas of
application of the principles and laws of mechanics. Postulates of nonrelativistic mechanics (space, time, frames
of reference, the principle of determinism, the principle of superposition). Dimension of physical quantities.
Comparison of the Newton-Lagrange approach to the description of mechanical phenomena. Description of the
main sections of the course and literature.

Point kinematics:

Concepts about the material point, space and time. Methods for specifying the motion of a material point:
Vector way. Coordinate method. A natural way. On the connection of Cartesian and curvilinear coordinates.

2. KuHeMaTHKU TBepZOro Tefa:

IMocTynaTensHOe ABMKeHUe. BpailieHre BOKPYT HeMOABM)KHOM ocH. [110cKoe JBMKeHe TBepAOTo Tesa.
CnoxxeHue yTIOBBIX CKOPOCTeM. BpailleHHe TBep/Oro Teia BOKPYT HEMOBU)KHON TOUKH.

Teopema [laiambepa 0 Cy1[eCTBOBaHUM OCH KOHEUHOTO TIOBOPOTA TeJa.

Solid state kinematics:

Progressive movement. Rotation around a fixed axis. Plane motion of a rigid body. Addition of angular
velocities. Rotation of a rigid body around a fixed point.

D'Alembert's theorem on the existence of an axis of finite rotation of a body.

3. OCHOBBI [UHAMUKHN MaTepUaJbHON TOUKU U CUCTEMbl MaTepUabHbIX TOUEeK:

VHepLuanbHbBIe CUCTeMBI OTCUeTa. 3aKOH WHepuyH. IIpuHIm oTHOCHTebHOCTH ["anusest. IIpeobpa3zoBanus
lanunesi. OcHOBHBIE 3aKOHBI HBIOTOHOBCKOM AUHaMUKU. BTopoii 3akoH HeioToHa. TpeTuit 3akoH HeloTOHa.
Cunbl. OCHOBHOe ypaBHeHUe JUHAMUKU:

B nipoekuysx Ha ocH ZieKapTOBBIX KOOpAUHAT. B MpoeKIusaxX Ha KacaTelbHYI0 M HOPMajb K TDaeKTOPUH B
JaHHoM Touke. HerHeplyanbHble cucTeMbl oTcueta. Teopema Kopuosca. Cunbl uHepiud. LleHTpobexxHast
cusa. Cuna Kopurosnuca

OcHOBHOe ypaBHeHUe VHAMUKK B HeHHepLMaabHOM crCcTeMe OTCueTa.

3aKoHbI COXpaHEeHHUs1 U U3MeHeHHs1 UMITYJIbCa:

O 3aKoHax CcOXpaHeHUs U MHTerpasax ABWKeHus. IMmyibc Touku. IMIysibe cricTeMbl. 3aKOH COXpaHeHUs
HMMITyJIbCa. Y PaBHeHHe /IBWKeHUs LieHTpa Macc. [IBikeHue Tesla repeMeHHOUM Macchl (YpaBHeHre
Merepckoro).

3aKOH COXpaHeHUsl SHePruu:

Pabora 1 moutHOCTh. PaboTa yripyro#i cunbl. PaboTa rpaBUTaILIOHHON (MK KyJIOHOBCKOM) CHytbl. PaboTta
OJJHOPOJHOMU CUJIbI TshKecTU. MorHocTb. [ToHsTHe cunoBoro moJisi. KoHcepBaTvBHBIe cuibl. [loTeHLManbHas
sHeprusi. KoHcepBaTHBHbIE CUJIBI



TToste 1jeHTpabHBIX CKJjI. [ToTeHIManbHas SHeprus U cuiibl. KuHeTnueckas sHeprust. [TosiHast MexaHUuecKast
3Heprus yacTuripbl. [ToTeHIManbHasa SHEPTUs CUCTEMBI. 3aKOH COXpaHeHUsI MeXaHUUeCKOW SHEPTHHU CUCTEMBI.
IuccunatuBHble cuibl. KuHeTHUecKast S3HeprHst CUCTeMBI. DJjieMeHTapHast TeOpUsl CTOJIKHOBeHUH. LleHTpabHbIH
y/iap I1apoB.

3aKOoH COXpaHeHHs] MOMEHTa UMITY/IbCa:

MoMmeHT UMITy/TbCa TOYKH. MOMeHT cusibl. MOMEHT UMITYJ/IbCa CUCTEMBL. Y DaBHEHHE MOMEHTOB.

Fundamentals of the dynamics of a material point and a system of material points:

Inertial reference frames. Law of inertia. Principle of relativity of Galileo. Transformations of Galileo.
Fundamental laws of Newtonian dynamics. Newton's second law. The third law of Newton. Forces. The basic
equation of dynamics:

In the projections on the Cartesian coordinate axes. In the projections on the tangent and the normal to the
trajectory at a given point. Noninertial reference frames. Coriolis theorem. Forces of inertia. Centrifugal force.
The Coriolis force

The basic equation of dynamics in the noninertial reference frame.

Laws of conservation and change of momentum:

On conservation laws and integrals of motion. Pulse point. The impulse of the system. Law of conservation of
momentum. Equation of motion of the center of mass. Motion of a body of variable mass (Meshchersky
equation).

Law of energy conservation:

Work and power. Work of elastic force. The work of gravitational (or coulomb) force. Work of homogeneous
gravity. Power. The concept of a force field. Conservative forces. Potential energy. Conservative forces

The field of central forces. Potential energy and forces. Kinetic energy. The total mechanical energy of a
particle. Potential energy of the system. The law of conservation of mechanical energy of the system.
Dissipative forces. Kinetic energy of the system. Elementary theory of collisions. Central blow of balls.

The law of conservation of angular momentum:

The angular momentum of a point. Moment of power. The momentum of the system. Equation of moments.
4. [lnHaMyKa TBepJ0ro Tena:

YpaBHeHUs1 JBIKeHHs TBepAOoro Tema. TeH3op nHepruu. [110cKonapaiiensHoe JBIKeHHe TBepPOro Tera.
[IBi>keHHe TBepZ0ro Tesa C HeMOABIKHON TOUKOH.

Dynamics of a rigid body:

Equations of motion of a rigid body. Tensor of inertia. Plane-parallel motion of a rigid body. The motion of a
rigid body with a fixed point.

5. BcemupHoOe TaroTeHue:

3aKOH BCEMHMPHOTO TATOTeHHs. 3aBUCUMOCTh YCKOPEHHs CHJIBI TSKECTH OT LIMPOTHI MeCTHOCTH. Macca
WHEepTHasi ¥ Macca rpaBUTaLIMOHHas1. 3akoHbI Keriepa. KocMuyeckast CKOPOCTb.

Gravitation:

The law of universal gravitation. Dependence of the acceleration of gravity on latitude. The mass is inert and the
mass is gravitational. Kepler's Laws. Space velocity.

6. KonebareybHOe IBM)KEHHUE:

O6mue cBegenus o Konebanusix. Kosebanus miuHeHOr0 ociumstopa. KBasuyrnpyrue CHIbl 1 TapMOHHUYECKHe
Kosiebanusi. KosebaHus oCL/uISTOpa MPY Ha/TMYMK BS3KOTO TPeHusi. BeIHYXjeHHbIe KosiebaHusi. Pe3oHaHC.

Vibrational motion:
General information on fluctuations. Oscillation of a linear oscillator. Quasi-elastic forces and harmonic
oscillations. Oscillator oscillations in the presence of viscous friction. Forced oscillations. Resonance.



OneKTpUUeCcTBO U MarHeTU3M

1. DneKTpocTaTUYeCcKoe MoJje B BaKyyMe:

3aps/ibl, CU/BI TOJIs. DJIeKTpruuecKuii 3apsij. 3akoH KysoHa. SnekTpuueckoe rosie. HarpspkeHHOCTS 11o7ist E.
Teopema Octporpazckoro — ["aycca. [ToHsTue o notoke. UHTerpansHasi popma Teopembl. JuddepeHtianbHast
tdopma Teopembl. TTprMephI IpUMeHeHus1 TeopeMbl. PaboTa, sHeprus, moTeHi[an. PaboTa KyJIOHOBCKMX CHJL.
Teopema o0 LUpKy/IsLuKU BeKTopa E. DHeprus v noteHuan 31eKTpoCcTaTUueckoro noss. Cessb MeXAy
HarpsDKEHHOCTBIO 3/IEKTPOCTaTUUYECKOTO T0JISI ¥ ero MoTeHLranoM. CUCTeMBI 3apsiZiOB U 3/IeKTpPUYeCKue MoJIsl.
OneKTpHUUeCcKU AUIOoIb. [Tojie cucTeMbl 3apsiIoB Ha OOJIBIINMX PaCCTOSTHUSX.

OEeKTpUUEeCKOe T0JIe B JU3JIeKTPUKaX:

ITone u BewectBo. [Tonsipuszatus ausnekTpuka. [lossgpru3oBaHHOCTE P U cBsi3aHHBIe 3apsifibl. BekTop
3J1IeKTpUYeCcKoro cMenenus D. Y c10Bus Ha rpaHuLie IBYX AW3/1eKTPUKOB. I1ojie B 0HOPOAHOM [U3/1EeKTPUKE.
YcnoBusi Ha rpaHULIe IBYX JU3TEKTPUKOB.

[TpoBOTHUKM B 3/1€KTPHUUECKOM I10J1€:

ITosie BHYTPH W CHapy>KH MPOBOIHUKA. 3aMKHYTast MPOBO/AIIas oboouka. O61jas 3a/jaua 3/1eKTPOCTATHKH.
Meto u3006pakeH|H. JMeKTpoeMKOoCTh. KoHieHcaTopbl. EMKOCTL yeJMHEHHOTO MPOBOJHUKA. KOHeHCaTophI
Y UX COeJUHEHUSI.

OHeprus 371eKTPUUeCcKoro rMoJis:

OHeprus 3apsUKeHHbIX TPOBOLHUKOB Y KOHZIEHCATOPOB. DHEPrus 3JIeKTPUYECKOr0 MOJIsl. JHePrust CUCTeMbl
JBYX TeJl. DHEpPrus 371eKTPUUeCKOro IoJisi U CUJIBL

Electrostatic field in vacuum:

Charges, field strength. Electric charge. Coulomb's law. Electric field. The field strength E. The Ostrogradskii-
Gauss theorem. The concept of flow. The integral form of the theorem. Differential form of the theorem.
Examples of the application of the theorem. Work, energy, potential. The work of the Coulomb forces. A
theorem on the circulation of the vector E. The energy and potential of the electrostatic field. The relationship
between the strength of the electrostatic field and its potential. Charging systems and electric fields. Electric
dipole. The field of the system of charges at large distances.

The electric field in dielectrics:

Field and substance. Polarization of a dielectric. Polarity P and bound charges. Electric displacement vector D.
Conditions on the boundary of two dielectrics. Field in a homogeneous dielectric. Conditions on the boundary
of two dielectrics.

Conductors in an electric field:

The field is inside and outside the conductor. Closed conductive shell. The general problem of electrostatics.
Image method. Electric capacity. Condensers. The capacity of a solitary conductor. Condensers and their
compounds.

Electric field energy:

The energy of charged conductors and capacitors. Energy of electric field. The energy of a two-body system.
Energy of electric field and force.

2. [TocTosiHHBIN TOK:

OcCHOBHBIe TIOHSATHS 1 OTIpeZie/ieHrs. Y paBHeHMe HellpephIBHOCTH. 3aKoH OMa /sl yyacTKa LIeTH.
NuTerpanbHas popma. 3akoH OMa C TOUKH 3peHuUst 37IeKTPOHHOM Teopuu MeTasuioB. [uddepeHipansHas
(hopma 3aKoHa. 3aBUCUMOCTE COTIDOTHBJIEHUS OT TeMriepaTypbl. CTOpOHHee Tiosie. D/IeKTPOABIKYILAst CHla U
HanpspkeHre. CtopoHHee rosie 1 D[IC. 3akoH Oma /i1 3aMKHYTOM 1ieru. Pa3BeTBreHHble Lienu. [IpaBuia
(3akonbl) Kupxrocda. PaboTa 1 MOI[HOCTE TOKA. 3aKOH JI)koyist — JIeHria.

Direct current:

Basic concepts and definitions. Equation of continuity. Ohm's law for a chain section. The integral form. Ohm's

law from the point of view of the electronic theory of metals. Differential form of law. Dependence of resistance
on temperature. Third-party field. Electromotive force and voltage. Third-party field and EMF. Ohm's law for a

closed circuit. Branched chains. The rules (laws) of Kirchhoff. Work and power current. The law of Joule-Lenz.



3. DnektpomarHeTtusMm. [Tose B Bakyyme:

Pa3Butue nipeacTaBieHus 0 Ipyupozie MarHetyama. OCHOBHBIE TIOHATHS U TpeficTaBieHys. Cuna Jlopenia. [Tone
B. MarHuTHOe nojie paBHOMEPHO JIBWXKYLL[erocs 3apsja. Bpaiaroiuii MoMeHT. VIHAYKLMS 1 HAallpSDKeHHOCTh
MarHUTHOrO noJiss. MarHuTHoe 1oJjie Toka. 3akoH buo - CaBapa — Jlariaca.

OcHOBHBIe 3aKOHBI MAarHUTHOTO T10JISL:

Teopema I'aycca asis nonst B. Teopema o qupkysitiuy Bektopa B. I[IpuMeHeHue TeopeMbl 0 LIUPKYISLUAN
BekTopa B. luddepentyanbHas Gopma 3akoHoB. Cuia Amriepa. 3akoH Amriepa. Cujia B3auMOelCTBUs
rapasuiesibHbIX TOKOB. Cuila, AefCTBYOIIIas Ha KOHTYP C TOKOoM. PaboTa 1o mepeMeljeHHo MPOBOAHUKA U
KOHTYpa C TOKOM B MarHUTHOM TI0JIe.

Electromagnetism. Field in vacuum:

Development of ideas about the nature of magnetism. Basic concepts and representations. The power of
Lorentz. Field B. The magnetic field of a uniformly moving charge. Torque. Induction and magnetic field
strength. The magnetic field of the current. The Bio-Savar-Laplace law.

The basic laws of the magnetic field:

The Gauss theorem for the field B. The circulation theorem for the vector B. Application of the theorem on the
circulation of the vector B. Differential form of laws. The power of Ampere. Ampere's law. The strength of the
interaction of parallel currents. The force acting on the circuit with current. Work to move a conductor and a
circuit with current in a magnetic field.

4. MarHuTHOe TI0Jie B Bell|eCTBe:

Hamarnuuenue Berjectsa. HamaruvuenHocts J. Hupkynanusa sekropa J.Bekrop H. I'panvunsle ycioBus s
BekTopoB B u H. ITosie B ogHOpOgHOM MarHeTHKe. Turbl MarHeTUKOB. @eppomMarHeTHsM.

O/eKTpOMarHUTHast UHAYKIMSL:

SIBneHre 3/1eKTPOMarHUTHOW MHAYKLMM U cua JIopeHLia. D/IeKTpoBIDKYLLias CUla UHAYKLMU. fBneHye
VHYKWY B HETIOBM>KHOM TIPOBOZHMKE. 3aKOH UHAYKUMHU Papasest v TipaBuiio JleHija. DeKTpoMarHUTHast
MH/IYKIUSL Y 3aKOH COXpaHeHUst S3Hepruu. YacTHele ciiyyau MUHAYKUUW. VIHAYKIMOHHbIE TOKU B CIJIOLIHBIX
MPOBOJHUKAX. SIB/IeHre caMOVMHAYKIMW. B3anMHasi UHAYKLUsI. JHEPrust 3/IeKTPOMarHATHOTO T10JISI.

Magnetic field in matter:

Magnetization of matter. Magnetization J. Circulation of the vector J.Vector H. Boundary conditions for the
vectors B and H. Field in a homogeneous magnet. Types of magnets. Ferromagnetism.

Electromagnetic induction:

The phenomenon of electromagnetic induction and the Lorentz force. Electromotive force of induction. The
phenomenon of induction in a fixed conductor. The Faraday induction law and the Lenz rule. Electromagnetic
induction and the law of conservation of energy. Particular cases of induction. Induction currents in solid
conductors. The phenomenon of self-induction. Mutual induction. The energy of the electromagnetic field.

5. YpaBHeHus1 Makcge/ina:

Tok cmerjenusi. CucremMa ypaBHeHMM MakcBesuia. DHeprus roJist U ee notok. Bekrop YmoBa-IloiiHTHHTa.

Maxwell's equations:
The bias current. The Maxwell equations system. Field energy and its flow. The Umov-Poynting vector.

4. YueOHO-MeToaNUeCKOe ofecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a/laHUSIM /I7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJ€HHBIM B II. 5.

[nst obecrieueHnst CaMOCTOSITENTBHOUM PabOTHI 00yUarOIXCsl MCTIONB3YIOTCS:



OneKTpOHHbIe KYPChl, CO3/IaHHbIE B cHCcTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

®u3rka. MexaHuka. D/eKTPOHHO-yMpaB/isieMbiid Kypc. I'pesvHa A.B., 2014, http://e-learning.unn.ru/.

VHble yueOHO-MeTOMUECKIe MaTepHaIbl:

1. ®usuKa. DNeKTPOMarHuTHU3M. JJeKTPOHHO-yTpaB/sieMbid Kypc. ['pesvHa A.B., Hukudoposa 1.B.,
ITanacenko A.I'., 2014.

http://e-learning.unn.ru/

2.3. Kowmapos B.H., I'pesrHa A.B. OcHOBHbIe 3aKOHbI MeXaHHKHU B TIpUMepax U 3aiayax. YuyeOHO-
MeToAuueckoe rocobue. (SnekrpoHHbid pecypc HHI'Y). Per. Ne 646.13.08. Huxuuii Hosropog;:
HHI'Y, 2013, 70 c.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing

monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Control work) to assess the development of the
competency OIIK-1:

MexaHHKa

Bapuanr 1
3azaua 1. Touka M ABMXeTCs 10 OKPY>KHOCTU COIVIACHO YPaBHEHUSIM

r = 2b cos (kt/2), ¢ = kt/2, (r, p— ro/isipHbIe KOOPAUHATHI).

HaiiTy mpoeKLiuy CKOPOCTH TOUKK M Ha OCH TIO/ISIPHOM CUCTeMBbI KOOPJWHAT, ypaBHeHUs! JBIDKeHUsS TOUuKu M1,
OIMChIBAOLLel roforpad CKOpoCTH, U MPOeKLIMU CKOPOCTH TOUKU M1.

The point M moves along a circle according to equations

r = 2b cos (kt / 2), phi =kt / 2, (r, phi are the polar coordinates).

Find the projection of the velocity of the point M on the axis of the polar coordinate system, the equation of
motion for the point M1 describing the velocity travel curve, and the projection of the velocity of the point M1.

3anaua 2. 'Bo3/ib BOMBAeTCs B CTeHY, OKa3bIBamoIyto corpoTuBieHre 700 H. TIpu KaXkKA0M yjape MOIOTKa
TBO3/b YTAy0/IsieTcs B cTeHy Ha AyvHy 1=0.15 cm. OnpesienniTh Maccy MOJIOTKA, eC/H TIPY YAape O HUISTIKY
IBO3[s OH UMeeT CKOpPOCThb v=1.25m/c.

The nail is driven into the wall, which has a resistance of 700 N. For each hammer blow, the nail is deepened

into the wall for a length 1 = 0.15 cm. Determine the mass of the hammer if it hits a speed v = 1.25 m / s when
striking the nail head.

J/IeKTpocTaTHKA



3agaua Nel

Mogyny HarpsKeHHOCTH 3/1eKTPUUEeCKOro 110151, CO3,aHHOI'0 TOUeUHBIM 3apsiZioM (, B Toukax A 1 B paBHbI
cootBeTcTBeHHO EA 1 EB. Onpesiesiute MOAy/Ib HaNPsUKEHHOCTH 37IeKTPUYECKOro 10711 B Touke C, eskattei
rocepejiiHe MeXXay ToukaMu A 1 B (3aps/ ¥ Bce TOUKHM pacIioioyKeHbl Ha OFAHOM JIMHUN).

Modules of electric field strength created by a point charge g at points A and B are equal to EA and EB,
respectively. Determine the electric field strength modulus at point C, lying in the middle between points A and
B (charge and all points are located on the same line).

3agaua Ne2

[MonyuuTs 3aBUCUMOCTh E(T), coriiacHo KOTopo#i cria/jaeT HaNPsyKeHHOCTh 3/IeKTPUYeCcKOoro ToJis,
C03/]JaBaeMOr0 PABHOMEPHO 3apsKeHHBIM C JIMHEWHOW TVIOTHOCTBIO A TIPSIMBIM CTE€P>KHEM JJTMHBI 2, eCJTU T -
paccTosiHUe OT LieHTpa CTepyKHs [0 TOUKY, JieXKalllell Ha IIPSIMOH, NepIieH/JUKY/IIPHON K CTePsKHIO U
MPOXOJALLleN yepes ero LeHTp.

Obtain the dependence E (r), according to which the electric field strength created by a straight rod of length 2a,

uniformly charged with linear density cra, decreases if r is the distance from the center of the rod to a point
lying on a straight line perpendicular to the rod and passing through its center.

3amaua Ne3
HaliTi eMKOCTB MJIOCKOTO KOH/IEHCATOPa, TIPOCTPAHCTBO MEXKY 00K/afIkaMi KOTOPOT'O 3aIlQ/IHUIA ABYMSI
[uanieKTpukamiu ¢ TomyHamu d1 v d2 c npoHuiiaemMocTsMu €1 U €2, cooTBeTCTBeHHO. [110111a1b KaXK A0

o6KnaaKu paeHa S.

Find the capacitance of a flat capacitor, the space between the plates of which was filled with two dielectrics
with thicknesses d1 and d2 with permittivities el and e2, respectively. The area of each plate is S.

Assessment criteria (assessment tool — Control work)

Grade Assessment criteria

BrinoJiHeHbI BCe WK 00/bIlIasg YacTh STAIlOB pellieHns 3aid4ui WiK 3a/idada pelieHa C
dass
P He3HaUuTe/IbHbIMU HeJoUeTaMu. PEBYJ'H:TaTbI pa6OTbI npeacTaB/IeHbI MTPeTrogaBaTe/r0 B CPOK.

BhIMosiHeHbI He BCe TIPaKTUUeCKKe 3a/laHus UM BBITTOJIHEHBI HEe B MTOJTHOM 00beMe (Tpe/iCTaB/IeHo He
fail  mosHOe omMcaHWe 3TAroOB BBITOTHEHNS 3a/IaHUM, TIOTyUeH HEBEPHBIN OTBET, pe3y/bTaThl PA00OTHI He
TIpe/iCTaBJ/IeHbI [TPerofaBaTerito).




5.1.2 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-1:

MexaHHKa

“Kunemartuka”

1. Kunemaruvka Touku. OnvcaHue B 1eKapTOBbIX KOOpJUHATaX.

2. Kunematuka Touku. OnucaHue B KDUBOJMHENHBIX KOOpAUHaTaX. [1o/isspHble KOOPAUHATHI.

3. Kwunemaruka Touku. OnvcaHue B eCTeCTBEHHbIX KOOpAWHaTax. Paguyc KpUBU3HbBI TPAEKTOPUH.

4. Kunemaruka TBepzoro Tena. [TocTymnaTe/ibHOe TiepeMellieHre v BpallleHre BOKPYT HeTIOABI>KHOM OCH.
5. Kunematuka tBepzoro Tena. [110ckoe 1BU>XKeHMe TBEpJOro Tea.

6. KunemaTtuka TBepporo Tesa. [Inockoe fBryKeHUe TBepOTo Tesa. PacripesiesieHre yCKOpeHU B Tete.

7. KuHemarHKa TBepZoro Tesa. BpareHne BOKpyT Hemo/BKHOM ToukH. TeopeMma [lamambepa 06 ocu
KOHEYHOI'0 pallleHusl.

8. Kunemaruka TBepzioro Tesa. BpailjeHre BOKpyT HelloZBWKHOM Touku. PacripesiesieHue ckopocTel U
YCKOpPEHUI B TBEP/IOM TeJle.

9. CrnoxHoe JBWKeHHe TOUKU. TeopeMa 0 C/I0’KeHUH CKOPOCTeH.

10. CnoyxHoe ABWKeHHE TOUKH. Teopema 0 C/10)KeHWH yCKopeHMH (TeopeMa Kopurosica).

“InHamMHKa”

1. [uHamuKa Kak pa3fes Kypca MeXaHUKU. AKCUOMbI HbFOTOHOBOM AMHAMUKHU.

2. [TIpeobpa3oBanus I"anmunes.

3. [Nwnaamuka Touku. OmmicaHue B [eKapTOBBIX ¥ KPUBOJIMHEHHBIX KOOpAWHAaTax. [IpumMepsi.

4. JIvuHaMuKa TOUKU. [IBM>KeHUe TOUKH 10/ eHCTBHMeM MOCTOSTHHOM CUJTbI U TUHEMHOU CHJ/Tbl yIIPYTOCTH.

5. [JuHamuyKa TOYKH. /[BU)KeHHe TOUKH IO/ 1eliCTBUeM LleHTPaJbHON CHUJIbI.

6. VHepuuasbHBIE U HEMHEPLMAalbHbIe CUCTEMbI OTCUeTa. JJMHaMUKa C/I0KHOTO JBHIKEHUST TOUKH.

7. [JvHaMuKa chCTeMbl MaTepyUaabHBIX TOUeK. 3aKOH U3MeHeHHs1 KO/IMuecTBa ABrKeHus. [IBe popMbl 3aKOHa.

8. ,HI/IHaMI/IKa CHUCTEMBI MaT€PHUa/IbHBIX TOYEK. 3aK0H HM3MeHeHHs] MOMeHTa KOJIMuecTBa ABVDKEHUs. MoMeHT
HWHEepLUH.



9.

I,Z[I/IHélMI/IKa CHUCTEMBI MaTepHa/IbHBIX TOUEK. 3aKOH M3MEeHeHUs] KWHEeTUUeCKOM SHepruu.

10. Teopwus 37MeMeHTapHBLIX CTOJKHOBEHHMNA. AGCOMIOTHO yrIpyTuii yaap. AGCOFOTHO HEYTIPYTUl yaap.
11. MoMeHT UHepLMM CUCTeMBbI MaTepralbHBIX TOUEK U TBeporo Tena. TeopeMa I'tolireHca-1lteitHepa.
12.  Junamuka TBepjoro Tesa. OO61jasi mocTaHOBKaA 3a/jauMl AMHAMUKH TBEPIOTO Tesla C HeloBKHOU
TOUKOM.

13. 3aKOH BCEMMPHOTO TATOTeHUSI.

14. 3aBUCUMOCTb yCKOPEHUsI CUJIbI TSDKECTH OT IIUPOTHI MECTHOCTH.

15. Macca nHepTHas ¥ Macca rpasuTaluoHHas. 3akoHbl Kertepa. Kocmuueckasi CKOpOCTb.

16. KonebaHus THHEHHOTO OCI[W/LIATOPA.

17. Ksasuynpyrue cuibl ¥ TapMOHHYECKHe KomeOaHusl.

18. KonebaHust ocLu/IsiTOpa MPYU HAJTMUKH BS3KOTO TPEHUSI.

19. T'apMoHMUeCcKHe KojiebaHus.

Questions on the course "Physics (Mechanics)"

"Kinematics"

10

. The kinematics of a point. Description in Cartesian coordinates.

. The kinematics of a point. Description in curvilinear coordinates. Polar coordinates.

. The kinematics of the point. Description in natural coordinates. Radius of curvature of the trajectory.

. Kinematics of a rigid body. Progressive movement and rotation around the fixed axis.

. Kinematics of a rigid body. Plane motion of a rigid body.

. Kinematics of a rigid body. Plane motion of a rigid body. Distribution of accelerations in the body.

. Kinematics of a solid. Rotation around a fixed point. D'Alembert's theorem on the axis of finite ration.

. Kinematics of a solid. Rotation around a fixed point. Distribution of velocities and accelerations in a solid.

. Complex point movement. The theorem on addition of velocities.

. Complex point movement. The theorem on the addition of accelerations (Coriolis theorem).



"Dynamics"

1. Dynamics as a section of the mechanics course. Axioms of Newtonian dynamics.

2. Transformations of Galileo.

3. The dynamics of a point. Description in Cartesian and curvilinear coordinates. Examples.

4. The dynamics of a point. The motion of a point under the action of a constant force and a linear elastic force.
5. The dynamics of a point. The motion of a point under the action of a central force.

6. Inertial and non-inertial reference frames. Dynamics of complex point motion.

7. Dynamics of the system of material points. The law of change in the amount of motion. Two forms of law.
8. Dynamics of a system of material points. Law of change of the angular momentum. Moment of inertia.

9. Dynamics of a system of material points. The law of change of kinetic energy.

10. The theory of elementary collisions. Absolutely elastic impact. Absolutely inelastic impact.

11. The moment of inertia of a system of material points and a rigid body. The Huygens-Steiner theorem.

12. Dynamics of a rigid body. General formulation of the problem of the dynamics of a rigid body with a fixed
point.

13. The law of universal gravitation.

14. Dependence of gravity acceleration on latitude.

15. The inert mass and the gravitational mass. Kepler's Laws. Space velocity.
16. Oscillation of a linear oscillator.

17. Quasi-elastic forces and harmonic oscillations.

18. Oscillator oscillations in the presence of viscous friction.

19. Harmonic oscillations.

6 cemecTp
DJIEKTPUUECTBO YU MarHeTU3M
«ODNeKTpoCTaTHhKa»

1. DnexTpuueckuii 3apsis. 3akoH KysoHa



2. Dnexrtpuueckoe mnosie. HanpspkeHHOCTB nosis E

3. Teopema Octporpaackoro — I"aycca ayis rionisi E (uHTerpansHast popma)
4. Teopema Octporpazckoro — I"aycca st ionis E (quddepentmansHas popma)
5. Tlpumepsl npumeHeHus TeopeMbl OcTporpagckoro - ['aycca asis nosns E
6. Pabota KynoHoBckuX cui1. TeopeMa 0 LUPKY/ALUM BeKTopa E

7. OHeprus v MOTeHLUaI 3/1eKTPOCTaTUUeCKOro MmoJis

8. CBs3p MeX/ly HANPSDPKEHHOCTBIO 371eKTPOCTaTUUeCKOr0 M0JIs1 U ero MOTeHLUaaoM
9. DneKTpUYeCcKuil JUIob

10. Tlome cucTeMbl 3apsiioB Ha HOJBILINX PACCTOSTHUSX

11. TIlosne u BemectBo. [Tonsspu3anys qu3neKTpUKa

12. Tlonsipu3oBaHHOCTE P 1 CBsi3aHHBIE 3aps/bl

13. Bekrtop snekTpruyeckoro cmenieHus D

14. YcioBus Ha rpaHulie ABYX AU3/IEKTPUKOB

15. O noJie BHYTPU ¥ CHapy>k¥ IPOBOJHUKA

16. 3amKHyTas NMpoBojsIas 060I0uKa

17. 3OnekrpoeMKOCTb. EMKOCTb yeJMHEHHOIO POBOJHUKA

18. 3DnektpoeMKOCTb. EMKOCTb CHCTEeMbI TPOBOAHUKOB

19. Ilnockue KOH[EHCATOPhI U UX COeAUHEHUS

20. Cdepuueckue KOHIEHCATOPHI U UX COETUHEHUS

21. [unuHApruecKre KOHJEHCATOPhl U UX COeZJMHEHUS

22. DHeprus 3apsbKeHHbIX [IPOBOJHUKOB U KOH/IEHCAaTOPOB

23. DHeprus 3/1eKTpUYECKOro MoJjs

24. DneKkTpuuecKasi SHepTHsi CUCTeMBI IBYX U Oosiee Tes

25. OHeprus 3/eKTPUUeCKOro IOl U CUJIbI

«IToCTOSTHHBIN TOK»

26. TlocTosiHHBINM TOK. Y paBHeHHe HelpepLIBHOCTH



27. 3akoH Oma fJ1s1 yyacCTKa Liernu

28. 3akoH Oma C TOUKM 3peHHsi 3/IeKTPOHHON TeOPUU MeTal/IoB. 3aBUCHMOCTb COTIPOTUB/IEHHUS OT
TeMIepaTypbl

29. [OuddepenipanbHas dopMa 3akoHa OMa

30. CropoHHee nosie. SIeKTPOABIKYILAS CHA/la U HaNpsDKeHNe

31. 3akoH Oma /i1 3aMKHYTOH 1jenu

32. PasBeTBneHHble Lemnu. [IpaBusa (3akoHbl) Kupxroda

33. Pabota 1 MOIIHOCTH TOKa. 3aKOH [0yt — JleHIja
«DJIeKTPOMarHeTu3M»

34. PasBuTHe Npe/iCTaB/IeHUs O IPUPO/ie MarHeTU3Ma.

35. OcCHOBHbIe TOHATHSA U NTPE/ICTaB/IeHUs O IPUPO/ie MarHeTU3Ma

36. Cwuna Jlopenna. ITone B

37. MarsuTHoOe I10JIe PAaBHOMEPHO JBWXKYLLerocs 3apsja

38. Bpaujatomuii MoOMeHT. MHAYKIMS U HaNPsHKeHHOCTh MarHUTHOTO T10JIS
39. MarnuTHoOe nosie ToKa. 3akoH buo - CaBapa — Jlaruiaca

40. UWwuterpasbHas popMa OCHOBHBIX 3aKOHOB MarHATHOTO TIOJISI

41. [duddepeniuanpHas (hpopMa OCHOBHBIX 3aKOHOB MarHUTHOT'O I10JIST

42. IlpuMepsl NpUMeHeHNs TeOpeMbI O LIUPKYJ/ISALMK BekTopa B

43. Cwuna Amrnepa. 3akKoH Amriepa

44. Cwua B3auMO/IeCTBUS Mapaslie/bHbIX TOKOB

45. Pabora 1o nepemerrieHHIO IPOBOJHUKA ¥ KOHTYPa C TOKOM B MarHUTHOM TI0JTe
46. Hamarnnuenue Beijectsa. HamarnuueHHOCTS J

47. Toku HaMarHU4eHus .

48. Teopema 0 LMPKyIALMA BeKTopa J

49. Bekropsl B, J, H. VIx B3auMHasi CBs3b U POJIb B OITMCAHWM MarHUTHBIX T10/1ei

50. I'panuuHsble ycioBus A1 BekTopoB B u H



51.

[Tosie B 0AHOPO/THOM MarHeTHKe

«DJIeKTpOMarHuTHasi UHIYKIHs»

52.

53.

54.

55.

56.

57.

58.

59.

SIBneHMe 5/1eKTPOMAarHUTHOM UHAYKLIUU U cuna JlopeHua

OJIEKTPOBIKYILIast CHJla UHAYKLIUU

fIBneHne UHAYKLMY B HENIOABWKHOM IIPOBOAHUKE. VIHAYKIIMOHHbBIE TOKU B CIIOLIHBIX ITPOBOJAHUKAX
3akoH nHAyKUuKM Papazes v npaBu/o JleHia

O/IEKTPOMAarHuUTHasl MHAYKLUS U 3aKOH COXPaHeHUs SHepruu

UacTHble c1yyau MHAYKUWW. fIB/IeHre CaMOUHAYKLA

UYacTHble ciyyau UHAYKLUKM. B3auMHas UHAYKLYS

OHeprusi 3/1eKTPOMarHUTHOTO TIOJIS

«HEPEMQHHLIG I10JId 1 TOKK»

60.

61.

62.

Cucrema MHTerpajbHbIX ypaBHeHUN MakcBera
Cucrema muddepeHiuanibHBIX YpaBHeHU MakcBesiia

OHeprus 1nons U ee NMoTokK. Bekrop YmoBa — [1oiiHTHHTa

Questions on the course "Physics (Electricity and Magnetism)"

"Electrostatics"

. Electric charge. The Coulomb Law

. Electric field. The field strength E

. The Ostrogradsky-Gauss theorem for the field E (integral form)

. The Ostrogradsky-Gauss theorem for the field E (differential form)

. Examples of application of the Ostrogradskii-Gauss theorem for the field E

. The work of the Coulomb forces. A theorem on the circulation of the vector E

. The energy and potential of the electrostatic field



8. Relationship between the strength of the electrostatic field and its potential
9. Electric dipole

10. The field of the system of charges at large distances
11. Field and substance. Polarization of a dielectric

12. Polarization of P and bound charges

13. The electric displacement vector D

14. Conditions on the boundary between two dielectrics
15. About the field inside and outside the conductor

16. Closed conductive shell

17. Electric capacity. Capacity of a solitary conductor
18. Electric capacity. Capacity of the conductor system
19. Flat capacitors and their connections

20. Spherical capacitors and their compounds

21. Cylindrical capacitors and their compounds

22. The energy of charged conductors and capacitors
23. The energy of the electric field

24, Electrical energy of a system of two or more bodies
25. The energy of the electric field and force

"D.C"

26. Continuous current. Equation of continuity

27. Ohm's law for a section of a chain

28. Ohm's law from the point of view of the electronic theory of metals. Dependence of resistance on
temperature

29. Differential form of Ohm's law
30. Third-party field. Electromotive force and tension

31. Ohm's law for a closed circuit



32.

33.

Branched chains. The rules (laws) of Kirchhoff

Work and power current. Joule-Lenz law

"Electromagnetism"

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Development of the idea of the nature of magnetism.

Basic concepts and concepts of the nature of magnetism

The power of Lorentz. Field B

The magnetic field of a uniformly moving charge

Torque moment. Induction and magnetic field strength

The magnetic field of the current. The Bio-Sawar-Laplace law

The integral form of the basic laws of the magnetic field

Differential form of the basic laws of the magnetic field

Examples of application of the theorem on the circulation of the vector B

The power of Ampere. Ampere's Law

Force of interaction of parallel currents

Work on the displacement of a conductor and a circuit with a current in a magnetic field
Magnetization of matter. The magnetization J

Magnetization currents.

A theorem on the circulation of the vector J

Vectors B, J, H. Their interconnection and role in the description of magnetic fields
Boundary conditions for the vectors B and H

A field in a homogeneous magnet

"Electromagnetic induction"

52.

53.

The phenomenon of electromagnetic induction and the Lorentz force

Electromotive force of induction



54. The phenomenon of induction in a fixed conductor. Induction currents in solid conductors
55. The Faraday induction law and the Lenz rule

56. Electromagnetic induction and the law of conservation of energy

57. Special cases of induction. The phenomenon of self-induction

58. Special cases of induction. Mutual Induction

59. The energy of the electromagnetic field

"Variable fields and currents"

60. Maxwell's system of integral equations

61. Maxwell's system of differential equations

62. Field energy and its flow. Umov-Poyntinga vector

Assessment criteria (assessment tool — Interview)

Grade Assessment criteria
pass CTyzieHT /1an pa3BepHYThIN OTBET Ha BCE BOMPOCHI 0€3 CYIeCTBEHHBIX OIITHUOOK.
fail ITpu OTBeTe CTY/IEHT JOMYyCKaeT rpyObie OMMOKY B OCHOBHOM MaTepHare.

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana OIl€HUBAHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHI/Iﬁ
YpoBen
b
chopmu Hey/IOB/IeTBOP | YAOBJIETBO 04YeHb
IUI0XO XOpOII0 OT/INYHO MPEeBOCX0/{HO
POBaHH UTeJIbHO pUTe/ILHO XOpOo11I0
ocTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHK He 3a4TeHO0 3aUTeHO0
eHUs
KoMIer
eHIHii)
3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUH 3HaHUM HIDKe o} 3HaHWUH B 3HaHWUM B 3HaHUM B 3HaHWUM B
TeopeTHUuecKoro MUHHUMaJIbHBIX [OMyCTUMBI | 0OBeMe, obbeme, obbeme, obbeme,
MaTepHasa. TpeboBaHU. 1l ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbILIAIOLEe
HeB03MO>KHOCTB Nwmenu mMecto 3HaHUM. IoL1eM 1o11eM yIOIL[eM M TIpOrpaMMy
OLIeHUTH TOJIHOTY | rpy6bie ommbky | [lomyiieHo rporpaMme | mporpaMMe | MporpaMme | TIOATOTOBKH.
3HaHUI MHOTO TIOATOTOBKY | TOATOTOBKU | MOATOTOBK
BCJIe[ICTBUE HerpyobIx . JonymeHo | . JomymeHo | u. Ommbok




HeCKOJIbKO
OTKasa HECKOJIbKO
HecylLiecTBe
obyuaroierocs ot OIIM60K HerpyObIx HHEIX HET.
OTBeTa ommbok
onboK
IIpogemoHC
TPHPOBaHBI
IIpogemoHc PYp
IIpogemoHc | Bce
IIpomemoHC | TpupoOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCe yMeHHUs. [IpogemoHcTp
OCHOBHBI® OCHOBHbIE
OtcyTcTBUE OCHOBHbIE Perienst HPOBaHkbI BCe
ITpu perreHnH YMeHUsI. yMeHUsI.
MUHHUMaJIbHbIX YMeHHUS. BCE OCHOBHbIe
N CTaHZapTHBIX PeliieHs! PerieH! Bce
YMeHHH. PerieHsl Bce | OCHOBHBIE YMeHVSI.
3a/iay He THIIOBbIE OCHOBHbIE
HeB03MO>KHOCTB OCHOBHBIe 3a71auu C PemieHs! Bce
MIPOZIEMOHCTPUD | 3aJauu C 3a/lauM C
OLIeHUTb Ha/lMuye 3a/jauM. OT/le/IbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHH BhImosHeHb! | U 3a/lauH.
OCHOBHbIe omubKaMu. | ommbKamu.
BCJIE[ICTBHE BCe 33JlaHMs1 | HeCyllecTB | BhINosHeHs!
yMmenus. imemu | BeinosnHeHns! | BeirnosmHeHs!
OTKa3za B [10JTHOM €HHBIMU BCe 3a/iaHus, B
MecTo rpy6bie BCE BCe 3a/laHus
obyuaroiierocst ot obbeme, HO | HeOUeTaM | TIOJIHOM
ommbKu 3a/laHus, HO | B MOJIHOM
oTBeTa HEKOTOpbIe u, obneme 6e3
He B obneme, HO
c BBITIO/THEH HeJ|0YeTOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bI BCe
obbeme d
3a/]aHus B
HeJloueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHC
MUHUMaJbH IIpogemoHc
6a30BbIX ITpu pelieHnH o TPUPOBaHbI TPUPOBaHbI
bl HAbop TPUPOBAHBI ITpogemoHcTp
HaBbIKOB. CTaHZapTHBIX Oa3soBble HaBbIKH
HABBIKOB 6a3zoBble HpOBaH
HeB03MOXXHOCTh 3a/iay He HaBBIKH TIpU TIpx N
Jist HaBBIKH TIpH TBOPYECKUH
OLIeHWUTb Ha/jMure | MPOJEeMOHCTPUP pelleHnn peleHrr
Hagblku pelleHust peleHnn TIOZIXO[, K
HABBIKOB oBaHbI 6a30BbIe CTaHZIapTHBI HeCcTaHJapT
CTaHZapTHBI CTaHJapTHBI peLLEeHHI0
BCJ/Ie/ICTBHE HaBbIKU. ViMenn X 3a7iau C HBIX 3a71au
X 33/ja4 C X 3a/jau 6e3 HeCTaH/apTHBI
OTKa3sa MecTo Tpy6bie HEKOTOPBIM 6e3
HEKOTOPBIM omboK u X 3a/1a4y
oOyuaroiierocst oT | OmMOKK u oumboK 1
U HeJJ0ueToB
oTBeTa HeJZloueTaMu HeJI0ueToB
He/0YeTaMHt
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail

poor

At least one competency has been developed at the "poor” level.




5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OITK-1

1. Onextpuueckuii 3apsizi. 3akoH KyJsioHa.

2. [TlocTosiHHBIN TOK. Y paBHEHHE HellpephIBHOCTH.

3. ONeKTpOABWKYLLast CUla UHAYKLIUU.

4. Tlosie BHyTpU U CHapY>KU NIPOBO/HUKA.

5. WuterpanbHasi popmMa OCHOBHBIX 3aKOHOB MarHUTHOT'O TIOJISI.

6. Dsexktpuueckoe nose. HarpspkeHHocTs nons E.

7. S$IBneHuWe WHAYKLUMHY B HEMOABW)KHOM MPOBOAHUKE. VIHAYKIIMOHHbIE TOKHU B CIIJIOLIHBIX TPOBOJHHKAX.
8. 3amkHyTas rpoBojsias 0600uKa.

9. [OuddepenimansHas popMa OCHOBHBIX 3aKOHOB MarHUTHOTO TIOJIS.

10. Teopema Octporpazckoro-I'aycca aas nosisi E (uHTerpanbHasi oopma).

11. 3akon Owma 19 OfHOPOJHOIO MPOBOJHYKA. Y IeJIbHOe COIPOTUBJ/IEHHE.

12. 3akoH uHaykuuu Papajes v ripaBuio JleHua.

13. IlpuMepsl Np¥MeHeHHsI TeOPeMbI O LMPKYJISILIMKA BeKTopa B.

14. Teopema Octporpazackoro-I"aycca anis mons E (muddepentyanbHas hopma).
15. [uddepenimanstas popma 3akoHa Oma.

16. OnexTpoMarHuTHas UHAYKLUS U 3aKOH COXPAaHeHUs SHePIUH.

17. 3OnektpoeMKoCTb. EMKOCTb yeJMHEHHOTO MPOBOJHMKA.

18. Cwusa Amnepa. 3akoH Amrnepa.

19. TIlpumeps! nprMeHeHus1 TeopeMbl OcTporpazckoro-I'aycca s noss E.

20. DneKTpoeMKOCTb. EMKOCTb CHCTeMbl NPOBOJHUKOB.

21. Cwuna B3aMOZENCTBUSA Napale/bHbIX TOKOB.

22. PaboTa Ky/0HOBCKUX cul. TeopeMa o IUPKY/ISILiUM BeKTopa E.

23. 3akoH Oma A1l 3aMKHYTOH LieTu.

24. YacTtHble C/ydyau UHAYKLWA. B3arMHas UHIyKLUS.

25. YcnoBus Ha rpaHULie BYX JU3TEKTPUKOB.

26. Ilimockue KOHAEHCATOPBI M UX COeIMHEHUS.

27. Pabota 1o niepeMeIrieHHI0 KOHTYPa ¢ TOKOM B MarHUTHOM TI0JI€.

28. OHeprus v MOTEHLMAI 3/IEKTPOCTaTUUeCKOTO TOJIA.

29. PasBetBiieHHble Lienu. [TpaBuna Kupxroda.

30. DHeprus 371eKTpOMarHUTHoro nosisi. Bekrop Ymoa-IloliHTHHra

31. ODJeKTpUuecKoe moJie B JU3JIeKTPUKeE.

32. MarnuTHoOe 1oJie B BelljecTBe. HamarHuueHHOCTh J

33. Casi3b MeXy HaNPs>KEHHOCTBIO 3JIEKTPOCTaTUUECKOTO TI0JIS M €ro NOTeHLWaIOM
34. DnekTpoeMKOCTh. LlnnnHapuueckue u cheprueckrie KOHAeHCATOPbI

35. DJeKTpUYeCKWH AUMOJIb: TI0Jie U ero noTeHLran

36. OneKTpUYeCKUil AUMOJb: CUa, AeHCTBYIOIas Ha JUIO/b, U ee MOMEHT, SHepPrys U0 BO BHEILIHEM
rose

37. Teopema 0 LMpPKYJISAILIUKU BeKTOpa J

38. TIlone cucTeMbl 3apsiiOB Ha OO/BIINX PACCTOSIHUSIX

39. OHeprus 3apsKeHHBIX POBOAHUKOB M KOHJEHCATOPOB

40. Tok cMmeleHUs

41. Bekropsl B, J, H. Ix B3auMHasi CBSI3b ¥ POJ/Ib B ONMCAHUM MarHUTHBIX M0J1ei
42. Tlone B guanexkrpuke. ITosnsspusoBaHHOCTL P



43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
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Cura, felicTBYIOILAs HA 3apsif], JBWKYILUUCS B MarHUTHOM T10J1e

Cucrema WHTeTpa/lbHBIX YpaBHeHu MakcBesisia

OHeprus CUCTeMbI 3apsiioB

[Tosisspu3oBaHHOCTE P 1 CBsI3aHHBIE 3aps/ibl

MarHuTHOe T0Jie paBHOMEPHO ABWKYILErocs 3apsifia

Cucrema guddepeHiuaabHbIX YypaBHeHUN MakcBesiia

DnekTpUUecKast SHEPTHs CUCTEMBI IBYX U Ooiee Te

[Tosie B 0AHOPOTHOM MarHeTHKe

BekTop 31ekTprdeckoro cmelijeHusi, Teopema Octporpazckoro - ['aycca
KoHTyp € TOKOM B MarHMuTHOM moJjie. BpaijaTebHbIA MOMEHT

SIBieHue 3/1eKTPOMarHUTHON UHAYKIMU U cuiia JlopeHiia

Yc/oBYe Ha TpaHuIe TIPOBOHUK-AUIIEKTPUK. CBsI3aHHbBIE Y CBOOO/IHBIE 3apA/ibl
MarnuTHOe 1osie Toka. 3akoH bro-CaBapa-Jlaniaca

YciioBust Ha TpaHUlle ABYX AU3TEKTPHUKOB

3akoH [xoyJis - JleHua

OHeprusi MarHUTHOTO TI0JIsI

PaboTa U MOLITHOCTh TOKA. Y ieJbHast MOIITHOCTb TOKa

KBasucrarjroHapHsle noss ¥ TOKU. [lepexoHble MpoLiecchl B LM C KOHAeHCaTOPOM

. Electric charge. Coulomb's law.

. Constant current. Equation of continuity.

. Electromotive force of induction.

. Field inside and outside the conductor.

. The integral form of the basic laws of the magnetic field.

. Electric field. The field strength E.

. The phenomenon of induction in a fixed conductor. Induction currents in solid conductors.
. Closed conductive shell.

. Differential form of the basic laws of the magnetic field.

. The Ostrogradsky-Gauss theorem for the field E (integral form).

. Ohm's law for a homogeneous conductor. Resistivity.

. The Faraday induction law and the Lenz rule.

. Examples of applying the theorem on the circulation of the vector B.

. Ostrogradsky-Gauss theorem for the field E (differential form).

. Differential form of Ohm's law.

. Electromagnetic induction and the law of conservation of energy.

. The electrical capacity. The capacity of a solitary conductor.

. The power of Ampere. Ampere's law.

. Examples of application of the Ostrogradskii-Gauss theorem for the field E.
. Electric capacity. Capacity of the conductor system.

. Force of interaction of parallel currents.

. The work of the Coulomb forces. The circulation theorem for the vector E.
. Ohm's law for a closed circuit.

. Particular cases of induction. Mutual induction.

. Conditions on the boundary of two dielectrics.

. Flat capacitors and their connections.

. Work on the displacement of a circuit with a current in a magnetic field.
. Energy and potential of the electrostatic field.

. Branched chains. The rules of Kirchhoff.

. The energy of the electromagnetic field. The Umov Poynting vector
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
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Electric field in a dielectric.

Magnetic field in matter. The magnetization J

Relationship between the strength of the electrostatic field and its potential
Electrical capacity. Cylindrical and spherical capacitors

Electric dipole: field and its potential

Electric dipole: the force acting on the dipole, and its moment, the energy of the dipole in the external field
A theorem on the circulation of the vector J

The field of a system of charges at large distances

The energy of charged conductors and capacitors

The bias current

Vectors B, J, H. Their mutual relation and role in the description of magnetic fields
Field in a dielectric. The polarity P

The force acting on a charge moving in a magnetic field

Maxwell's system of integral equations

The energy of the charge system

Polarization of P and bound charges

The magnetic field of a uniformly moving charge

Maxwell's system of differential equations

Electrical energy of a system of two or more bodies

A field in a homogeneous magnet

Vector of electric displacement, Ostrogradsky-Gauss theorem

A circuit with a current in a magnetic field. Rotational moment

The phenomenon of electromagnetic induction and the Lorentz force
Condition at the conductor-dielectric boundary. Bound and free charges
Magnetic field of current. The Biot-Savart-Laplace law

Conditions on the boundary between two dielectrics

The Joule-Lenz Law

The energy of the magnetic field

Work and power current. Specific current power

. Quasistationary fields and currents. Transients in a circuit with a capacitor

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

outstanding

CryieHT /lan pa3BepHYTbIi OTBET Ha BCe BOIPOCHI U IIPU 3TOM I1POZIEMOHCTPHPOBAJ 3HaHUE
JIOTIOJIHUTEe/ILHOIO MaTepyana.

excellent CryzeHT an pa3BepHYThIN OTBET Ha BCe BOTIPOCHI.
very good CTyZeHT fan OTBET Ha BCe BOMPOCHI, BO3MOKHO C He3HAUMTeTbHBIMU HeJJoueTaMH.
good CryzeHT oTBeTH/I Ha OOJIBIIYIO YaCTh BOTIPOCOB C HE3HAUUTEIbHBIMU HeZloueTaMH.

satisfactory ~ CTyZeHT OTBeTWU/I Ha OOJIBILYIO YaCTh BOTIPOCOB C CYIIeCTBEHHBIMH He/[0YeTaMH.

unsatisfactory HpI/I OTBeTe CTYJEHT AOITyCKaeT prﬁble OIIKOKKU B OCHOBHOM MaTepua/ie 1 pelieHrnn




Grade Assessment criteria

CTaH/IJapPTHBIX 3a7iau.

poor OTCyTCTBHE 3HAHUIN MaTepHasla, OTCYTCTBYET CIIOCOOHOCTD PeIlleHHs] CTaHAapTHBIX 3a/au.

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-1

OcHoBHble 00/1aCTH TPUMEHEHHUs TIPUHLUIIOB U 3aKOHOB MeXaHUKHU.

Kunemaruka Touku. Crioco0bl 3a/jaHusT JBYKEHUS] TOUKH.

[TocTynarensHOe ABWKeHHe TBepAOro Tesla. BpalljeHre TBepjoro Tesia BOKPYT HEMO/BY)KHON OCH.
IInockoe gBU>KeHHe TBEPLOTO Tesa.

BpaiieHue TBepAOro Tesa BOKPYT HEMOABWKHOU TOUKH.

Cr10KHOe JBUKeHHe TOUKU

WHeprpanbHble cucteMbl oTcueta. [IpuHLMT oTHOCHTe/TbHOCTH [anusiesi. ITpeo6pa3zoBanus ['anusest.

Nk W

OcCHOBHbBIe 3aKOHBI HBIOTOHOBCKOM AMHaMUKU. BTopoii 3akoH HetoToHa. Tpetuit 3akoH HetoToHa. CUsbl.
8. OcHOBHOe ypaBHeHUe JUHAMUKU: B MPOEKLMSAX Ha OCH JeKapTOBbIX KOOPJWHAT; B MPOEKLUAX Ha
KacaTeJbHYI0 U HOpMasb K TPAeKTOPUU B ZJAHHOM TOUKe.

9. HeunepianbHble cucTeMbl oTcueTa. Cuiibl MHepIWU. LleHTpoOeKHast cuma

10. HWwmmnysnsc Touku. IMIIy/1bC CUCTeMbl MaTepUAIbHBIX TOUEK. 3aKOH COXPaHeHUs! UMITYJ/IbCa.

11. YpaBHeHMe [BUKEHUS L|eHTPA MacC CUCTEMBI.

12. JIBv)KeHue Tesa lepeMeHHOI Macchl.

13. Pa6ora cuibl. PaboTta ynpyroii cusibl. PaboTta rpaBUTaliMOHHOM (MM KYJIOHOBCKO#) cubl. PaboTa
OJTHOPO/THOM CHWJIBI TSKECTU. MOIIHOCTb.

14. TlouaTtue cunosoro noss. KoHcepBatruBHbIe cuibl. [loTeHLManbHas sHeprud. [losie LeHTpaTbHbBIX CHUIL.
15. TlonHasi MexaHUuUecKasi 3Heprusi CUCTeMbl. 3aKOH COXPAHeHUs] MeXaHUUeCKOM SHepriuu CUCTEMBI.

16. [IuccrmnaTuBHBIE CWIIBL. 3aKOH U3MeHeHHs KHHeTHYeCKOM SHeprum.

17. DnemeHTapHasi TEOPHUS CTOJIKHOBeHUH. LeHTpanbHbIN yaap mapoB. AGCO/IOTHO yIpyryui U abCOMFOTHO
HeyIpyTruil yapbl [1apoB.

18. MoMeHT umITyibCa TOUKU. MOMEHT CU/ibl. 3aKOH U3MEHEeHUs MOMEeHTa UMITYJIbCa. 3aKOH COXPaHEeHUS
MOMeHTa uMMnysbca. JBrkeHre TOUKU B TI0JIe LIeHTPaJbHON CUJIBI.

19. MomeHT UMIIy/IbCa CUCTEMBL. YpaBHeHHe MOMEHTOB.

20. [IvHamuKa TBEpZOTro Tesa. YPaBHEHUs ABVKEHUs CBOOOZHOTO TBEPZOTO Tefa. Y PaBHEHUS ABVKEHUs
HECBOOO/IHOTO TBEPZIOTO Tejia TIPH BpalljeHUH BOKPYT HETIO/IBMPKHOMN OCH.

21. MoMeHTbl MHepLUH.

22. IlnockonapasienbHOe [BUKEHVE TBEPAOIO Tesa.

23. [IBWKeHue TBepJOTro Teja C HeMOJBUKHOM TOUKOMA.

24. Konebanus TUHERHOTO OCHUIATOPA. KBa3uyTipyrye CUIbl U TapMOHUYeCKHe KoeOaHusl.

25. Konebanust ocOU/ISITOpA MPY HAJIMUUK BSI3KOTO TPEHHUSL.

. The main areas of application of the principles and laws of mechanics.

. The kinematics of the point. Methods for specifying the motion of a point.

. Progressive motion of a rigid body. Rotation of a rigid body about a fixed axis.

. Plane motion of a rigid body.

. Rotation of a rigid body around a fixed point.

. Complex motion of the point

. Inertial reference frames. Principle of relativity of Galileo. Transformations of Galileo. Fundamental laws of

N U WN =



Newtonian dynamics. Newton's second law. The third law of Newton. Forces.

8. The basic equation of dynamics: in projections on the axis of Cartesian coordinates; in the projections onto
the tangent and the normal to the trajectory at a given point.

9. Non-inertial reference frames. Forces of inertia. Centrifugal force

10. The momentum of a point. The momentum of the system of material points. Law of conservation of
momentum.

11. Equation of motion of the center of mass of the system.

12. Motion of a body of variable mass.

13. Work of force. Work of elastic force. The work of gravitational (or coulomb) force. Work of homogeneous
gravity. Power.

14. The concept of a force field. Conservative forces. Potential energy. The field of central forces.

15. Total mechanical energy of the system. The law of conservation of mechanical energy of the system.

16. Dissipative forces. The law of change of kinetic energy.

17. Elementary theory of collisions. Central blow of balls. Absolutely elastic and absolutely inelastic impacts of
balls.

18. The angular momentum of a point. Moment of power. Law of change of the angular momentum. The law of
conservation of angular momentum. The motion of a point in the field of central force.

19. Moment of the pulse of the system. Equation of moments.

20. Dynamics of a rigid body. Equations of motion of a free rigid body. Equations of motion of a non-free rigid
body when it rotates about a fixed axis.

21. Moments of inertia.

22. Plane-parallel motion of a rigid body.

23. Motion of a rigid body with a fixed point.

24. Oscillation of a linear oscillator. Quasi-elastic forces and harmonic oscillations.

25. Oscillator oscillations in the presence of viscous friction.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

pass CTy,E[EHT OTBETHJ/I Ha 6OJ'H:LHy}O YaCTb BOITPOCOB BO3MOXKHO C HE3HAUYUTE/IbHBIMH HeI0UeTaMH.

ITpu oTBETe CTYAEHT JOMyCKaeT rpybbie OIMOKK B OCHOBHOM MaTepHaJjie 1 pellieHHH CTaHAapPTHBIX
3ajau.

fail

5.3.3 Model assignments (assessment tool - Tasks) to assess the development of the competency
OIIK-1

3agaua Nel

OpuHakoBble 3apsibl Q pacrioyioXKeHbl B BepILIMHAX KBaJpaTa Co CTOPOHOM a. HalTu Hanpsi>KeHHOCThb
3/IeKTPOCTaTUYeCKOro I0JIs B CepeJijiHe OJHOU M3 CTOPOH. Onpesie/MTh MOTeHLMATbHYI0 SHEePryio
CUCTEMBI.

3agaua Ne2



[T10cKuii KOHAEHCATOP UMEeT B KaUeCTBE U30JIUPYIOLIEro CJI0s CTEK/ISTHHYIO TIAaCTUHKY (€=6)

TOMLMHON d=2 cM U riowaaeo S=300 om2. KonpeHcaTop 3apsikaeTcst 40 pa3sHOCTH MOTEHLAA/IOB
U=100 B ot uctouHuka HanpsbkeHust. OripezieiuTh paboTy, KoTopasi OyZeT Mpyu 3TOM COBepIIIeHa.

3agaua Ne3

B 0IHOPOZHOM MarHWTHOM I10J1€ NTePIeHJUKYIISIPHO JIMHUAM MarHUTHOW MHAYKLIUU JBYDKETCS
NpsIMOY MPOBOJHUK AyinHOM 40 cM. Oripesients cummy JlopeHija, AeHCTBYOLYIO Ha CBOOOAHBIN
3JIEKTPOH NPOBO/HUKA, €C/IM BO3HUKAIOLAsl Ha ero KOHL|aX Pa3HOCThb NOTeHIIMa0B cocTasiseT 10
MKB

Task 1
The same charges Q are located at the vertices of the square with side a. Find the tension of the electrostatic
field in the middle of one of the sides. Determine the potential energy of the system.

Task 2

A flat capacitor has, as an insulating layer, a glass plate (e = 6) with a thickness d = 2 cm and an area S = 300
cm2. The capacitor is charged up to a potential difference of U = 100 V from the voltage source. Calculate the
work that will be done in this case.

Task 3

In a uniform magnetic field perpendicular to the magnetic lines of induction travels straight wire length 40 cm.
Determine the Lorentz force acting on the free electrons of the conductor, if occurring at the ends of the
potential difference of 10 mV

Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria

[TpriBeieHO MOHOE pellleHyre 3a/jauu, BK/II0Yaroiljee OCHOBHEIE TT0JI0XKEHUSI TEOPHH,
(hr3nuecKre 3aKOHbI U 3aKOHOMepPHOCTH, HarpaB/ieHHbIe Ha pellieHue 3aaul. [1pefcTaBnieHsbl
di HeoOX0/IMMble MaTeMaTHUYeCcKre IpeoOpa30BaHus U pacyéThl (MT0JCTaHOBKA UHC/IOBBIX
outstanding JIJaHHBIX B KOHEUHYI0 (GOpMyy), IPUBOASILIHE K TIPaBU/ILHOMY UMCIIOBOMY OTBETY.
[TpencraBiieH NpaBU/IbHBIN OTBET C YKa3aHUEM eMHUL] M3MepeHUs] NCKOMOW BelnurHbL. [1pu

3TOM IIpUMEHEeH TBOpLIeCKI/Iﬁ TMOXO0J K pelieHur0 3aJa4uu.

ITpriBeieHO NOHOE pellleHye 3a/jauy, BK/IIOYarolllee OCHOBHbIE I10JI0’KEHUsI TeOPHH,
¢usnueckue 3aKOHbI U 3aKOHOMEPHOCTH, HallpaB/ieHHbIe Ha pellieHue 3ajaun. [IpescraBieHb!
excellent Heo0X0[MMble MaTeMaTHUeCcKre TIpeo0pa30BaHus U PACUYEThI (TT0CTaHOBKA YMCTOBBIX
JlaHHbIX B KOHEUHYy!0 (opMy1y), IPUBOASILLME K IPaBU/ILHOMY UMC/IOBOMY OTBETY.
IIpencTaBnieH npaBU/bHEIN OTBET C yKa3aHUEM eUHUL] M3MepeHUsI ICKOMOM BeTNYUHBI.

[MTpaBuIbHO 3amMcaHbl BCe HEOOXOUMBbIe TTOJIOXKEHHUST TEOPUH, (PU3NUECKHe 3aKOHBI,
3aKOHOMEPHOCTH U MPOBeIeHbI PeoOpa30BaHus, HaTrlpaB/IeHHbIe Ha pelleHre 3alaul, HO B
very good HeoOX0UMbIX MaTeMaTHUeCKHX TIPe00pa30BaHUsIX U/TH BBIUMC/IEHUSIX [OTTYyI[eHb]
He3HauuTe/bHbIe OIMMOKY. 3a/1aua I0Be/ieHa 10 UUC/I0BOTo OTBeTa. [IpejicTaBieH
TpaBU/ILHBIN OTBET C YKa3aHWeM eJIMHUL] U3MepeHUs] ICKOMOW BeJTMUMHBI.

good I[TpaBu/IbHO 3amMcaHbl Bce He0OXOJMMBIe TT0JI0XKEeHHs TeOpHH, (pri3rueckre 3aKOHbI,




Grade Assessment criteria

3aKOHOMEPHOCTH U TIPOBe/leHbI TTpeobpa30BaHysi, HallpaBlIeHHbIe Ha pellieHre 3ailauu, HO
WMEIOTCS CJIe/[yIOIIYe HeJOCTaTKU: B He0OXOJUMbIX MaTeMaTHUeCKUX NPeoOpa30BaHUsIX WU
BBIUMC/IEHUSIX JOTYIL[eHbl He3HauuTeIbHble OLIMOKH U 3a/jaua He JIoBeJieHa /10 UMCI0BOTO
OTBeTa.

[TpaBuIbHO 3amMuMcaHbl BCe HEOOXOJUMBbIe TTOJIOXKEHHUST TEOPUH, (PU3NUECKHe 3aKOHBI,
3aKOHOMEPHOCTH, U TIPOBe/IeHBI MPeobpa3oBaHusl, HarpaB/IeHHbIE Ha pellieHre 3a/jauu, HO
UMEIOTCS CJIe/IyIOlHe HeJOCTaTKU: B HeOOXOMMBIX MaTeMaTHUeCKHX TIPeo0pa30BaHUsIX TN
satisfactory  |BRIUMCIEHUSIX IOMYIIE€HBI OMMOKH, U (U/TH) B MAaTeMaTHUeCKUX
1peobpa30BaHMsX/BLIUUCIEHUSX TIPOIYII[EHbI IOTMUYeCKU Ba)KHbIE IIarH, U (W/IKM) He
Tpe/iCTaB/IeH TIPaBU/IbHBIN OTBET C yKa3aHWEeM eJUHUIL] N3MepeHUst NCKOMOW BelTMUMHbI UK B
HEM JIoMyIIeHa oIMoKa (B TOM UMC/ie B 3alTMCH eJUHUL] U3MEePEeHHUs BeTHUHHBI)

) He rnipeficTaBneHbI TIOJIOXKEHUS TeOPUH, PU3NUeCcKre 3aKOHbI, 3aKOHOMEPHOCTH, He00X0IUMble
unsatisfactory
IUIS pelleHrsd 3aZjaum. 3ajjaua He pelleHa.

poor CTyJieHT He TIPUCTYTIA/ K PelleHrI0 3aiauH.

5.3.4 Model assignments (assessment tool - Tasks) to assess the development of the competency
OIlK-1

3azmaua 1.

Katep, fBurasicb BHA3 TI0 peke, 060rHaj 1ot B myHKTe A. Yepe3 t=60 MUH TIOC/Ie 3TOTO OH IOBEPHY/ 00paTHO
Y 3aTeM BCTPETWJI IJIOT Ha pacCTOsiHUM 1=6 KM HIpKe TyHKTa A. HaliT CKOpOCTb TeueHUs, ey TIPU ABWKEeHUH
B 000MX HaMpaB/IeHUSX MOTOP KaTepa paboTas O/JMHAKORO.

3ajauva 2.

Touka mpoli/ia IoJIOBUHY IIyTU CO CKOPOCTBIO V0. OCTaBIIYyIOCS YacThb ITyTH OHA ITOJIOBUHY BPEMEHU [IBUraach
CO CKOPOCTBIO V1, a MOC/IeJHUM y4acTOK — CO CKOPOCTBIO V2. HaliTy cpeZiHIOO 3a BCe BpeMs IBIKEHUS
CKOPOCTb TOUKH.

3azaua 3.

ABTOMallIMHA ABWXXETCS C HyJIeBOM Haya/JbHOM CKOPOCTHIO T0 MPSIMOMY MYTH CHayasa C yCKopeHueM a=5 m/c2,
3aTeM PaBHOMEDHO U, HAKOHeL], 3aMe/|/Is1sICh C TeM )Ke YCKOpeHHeM a, OCTaHaB/IMBaeTcsl. Bce Bpems [BIKeHHUs]
t=25c. CpefiHsist CKOPOCTH 3a 3T0 Bpems <v>=72 Km/4. CKOJILKO BpeMeHU aBTOMalllHa [IBUrajaach paBHOMEepHO?

Task 1.

The boat, moving down the river, overtook the raft in point A. After t=60 min, he turned back and then met the
raft at a distance 1=6 km below point A. Find the speed of the current if the boat motor worked in both directions
equally.

Task 2.
The point passed half way with speed v0. The rest of the way, she traveled half the time at a speed v1, and the



last section with speed v2. Find the average velocity of the point for the entire time of motion.

Task 3.

The car moves with a zero initial speed along the straight path first with acceleration a=5 m/s2, then evenly and,
finally, slowing down with the same acceleration a, stops. The total time of movement is 25 s. Average speed
for this time is 72 km/h. How long did the car move evenly?

Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria

BhbImosiHeHbI Bce WK 60Jbillasi YaCTh ITArOB PeIeHHs 3a/laud UK 3a/iaua pelieHa C
ass
P He3HauuTeTbHLIMU HeJJoUeTaMHu.

BrInonHeHbI He BCe MpakKTU4YeCKre 3a/iaHrs WKW BBITIOJIHEHBI HE B TTOJTHOM obneme (Hpe,ELCTaBIIEHO He

fail . .
TOJTHOE OTKMCaHMe 3TArloB BBITOJHEHHUS 3a/JaHHH, IT0/TyueH HEeBepHBIA OTBET).

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Caymkus BukTtop BacumseBuu. @usuka. Yacts 1 : YuebHoe nmocobue. - Boponex : ®I'EOY BIIO
BIVITY um. I'.®. Mopo3osa, 2012. - 148 c. - [IpodeccronansHoe obpa3oBadue. - ISBN 978-5-7994-
0520-5., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=597125&idb=0.

2. CaymikvH Bukrop BacunbeBuu. ®usmka. Hacts 2 : YuebHoe nocobue. - Boporex : @T'BOY BIIO
BIVITY um. I'.®. Mopo3oaa, 2016. - 145 c. - BO - bakanaBpuar.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=608963&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Vipozos Urops EBrenseBnu. DeKTpoMarHeTH3M : OCHOBHBIE 3aKOHHI : yue0. ocobue [i/ist CTyIeHTOB
BY30B. - 9-e u3/. - Mocksa : bunom. Jlabopatopus 3Hanui, 2015. - 319 c. : wi. - (O6mmas ¢usmka). -
ISBN 978-5-9963-1334-1 : 500.00., 1 3K3.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepyKaHWeM IHCLUITAHBI):

1. ETS Physics Test. Practice Book. Educational Testing Service 2004 ISBN: 54721-007627
2. G. Douglas. Physics for Scientists & Engineers with Modern Physics (4th Edition) ISBN 978-5-9916
86 24-2

®on/ 0O6pa3oBaTenbHBIX 371eKTPOHHBIX pecypcoB HHI'Y um. H.U. Jlob6aueBckoro.
1. http://e-learning.unn.ru/

2. http://www.unn.ru/books/resources.html

7. MaTepHa/IbHO-TeXHHYECKoe o0ecreyeHUe JUCHUIIMHBI (MOY /1)



YueOHble ayWTOPUM [i/isI TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMU 00yYeHHsl.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBKY/crierianbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

AgBtopsl: I'pe3snHa Anekcanzipa BukTopoBHa, KaHuaT PU3MKO-MaTeMaTHUeCKHX HayK, JOLeHT
[Nanacenko Afonbd I'puropbeBuy, KaHAUAAT (PU3NKO-MaTeMaTUUECKMX HayK, JAOLIeHT

[NTankparoBa EBrenus: BanepbeBHa, KaHuAaT GU3MKO-MaTeMaTHUeCKHX HayK.

3aBeayroimii kKadeapoii: ViBaHueHko Muxaun BacunbeBuu, JOKTOp (PM3MKO-MaTeMaTHYeCKUX HaykK.

I[Tporpamma ofobpeHa Ha 3ace[jlaHUM MeTOANYecKoi Komuccuu oT 02.12.2024, mporokos Ne 5.
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