MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA3BOBAHU S POCCUMCKON ®EJEPALINN

DenepanbHOe rocy1apcTBEHHOE ABTOHOMHOE
o0pa3oBaTejibHOE YUpe:KIeHHe BhICIIero 00pa3oBanus
«HanuoHaabHbIH HccaenoBaTebckuii Huskeropoackuii rocyiapcTBeHHbIH YHUBEPCUTET
M. H.M. Jlo6aueBcKoro»

WNHcTuTyT MTHPOPMAITMOHHBIX TEXHOJIOTHA, MATEMATHKH ¥ MEXaHUKHU
(dakynprer / mHCTHTYT / prmHa)

YTBEPXJIEHO
peIIeHueM pe3uIuyMma
Yuenoro coera HHI'Y

or 30.11.2022 1.

nporokoJ Ne 13

Pa6ouasi nporpaMmma QM CIUILIAHBI

du3uka
Physics

(Haumenoganue OUCYUNIUHbL (MOOYIIsL))

YpoBeHb BhICIIETO 00pa30BaHMs
O0akajaBpuar
(6akamaBpuat / Mmaructpatypa / CrieluaaInuTeT)

HanpaBneHHe IIOAIOTOBKH / CIICHIUaJIbHOCTD

02.03.02 ®dynaamenTajbHass HHPpoOpMATHKA U HHPOPMAIMOHHBIE TEXHOJIOTHH
(yKasbleaemc;i KOO U HauMeHo8aHue Hanpaejlenus Nn0020MOBKU /cneuuaﬂbHocmu)

HampasnenHocTs 06pa3oBaTeabHON IPOTPaMMBI

HNn:keHepusi IPOrpaMMHOT0O o0ecneyeHmst
(Ykasvieaemces npouiis / Ma2ucmepcKas npoespamma / cneyuanusayus)

®opma o0ydeHust

oyHas
(ounas / ouHO-3a04HAsL / 3A0YHAS)

Hwxnuit HoBropon

2021 roxn



Mecto qucuuninnsl B ctpykrype OITOIT

Huctummuaa b1.0.12 «®@usukay» otHocuTes K 00s3aTenbHoi yactu OOII mo HampaBiIeHHIO TIOATOTOBKU
02.03.02 «®ynaamenTanpHas HHGOpPMATHKa ¥ WHPOPMAIIMOHHBIE TEXHOJOTUN». [IMCIUIUIMHA YUTAETCS
cTygeHTam 3 Kypca B 5 m 6 cemecTtpax, 6 3a4eTHBIX eIMHUIBI, 216 4acoB, 3a4eT MO OKOHYAHHWH 5

CCMCECTpa U 3K3aMCH 10 OKOHYaHUHU 6 ceMecTpa.

Ne MecTo IMCHUILINHBI B y4e0HOM CTaHaapTHBIA TEKCT 1J1s aBTOMATHY€CKOI0
Bapu IJIaHe 00pa3oBaTe/bHOH 3ano/iHeHUus B KOHCcTpyKTOpe PII/{
aHTa NPOrpaMMblI

1 brnox 1. Jucuuruiubel (Moxynu) | HAucumnioumna b1.0.12  «®usuka»  oTHOCUTCS K

OOs3arenpHas 4YacTh

obsa3arenpHoil yactu OOIl HampaBiieHuS MOATOTOBKU

02.03.02  «®yHaameHTaNbHas
WH(POPMAIMOHHBIE TEXHOJIOTHI.

uHpopmatuka U

1. TMnanupyembie pe3yJibTAThI 00yUeHHS 10 THCIHMIIJIMHE, COOTHECEHHDbIE ¢ IVIAHUPYEMbIMH
pe3yJibTaTaMu OCBOEHHs 00pa30BaTeIbHON MPOrpaMMbl (KOMIETEHIUSIMU U HHIUKATOPAMHU
AOCTHIKEHHST KOMIeTEHIIU i)

IlnanupyemMble pe3yJbTaThl 00yYeHHsI IO THCIUTLINHE
(MoayJ110), B COOTBETCTBHH C HHIUKATOPOM JOCTHKEHU S
® KOMIETCHIMH HaunMeHoBanue
KOM?{E?::E::EZH Hupukarop OLICHOYHOI'0
)
coJiepKaHue Kil):acr:ep:le(l?liﬁfl* Pesyabrars! Oﬁyqi}i"ﬂ cpectea
Mo U CUUILINHE
KOMIICTEHIIHH ) (xom, comeprkaHme
WHIIAKATOpa)
OIlIK-1 OIlIK-1.1 3name CobecedosaHue
3naem ocrognvle NOHAMUSL, OCHOBHbIE 3aKOHb,
Cnocoben NOAOINCEHUS U onucwigaiowue Qusuieckue seieHus, d
NpUMEHSIMb KOHYenyuu ¢ obnacmu | maxoice Ccle0Cmeusi, eblmeKawue u3
Gynoamenmanvrvle | mMamemamuyeckux u 9MUX 3AKOHO8 U NPUHYUNOG, UMeIoujue
3HAHUSA, NOJYYEHHbIE | eCMeCmBEeHHbIX HAYK, meopemuueckoe u npuKiaoHoe
6 obracmu bazoevle meopuu u 3HaueHue,
MAMeMamu4eckux u | OCHOBHYIO
(unu) ecmecmeenHbiX | mepMuHOIO2UIO Mamemamuieckue Memoobwl,
HayK, u ucnoabsyemvle 0ist HOCMAHOBKU U
UCNONIL306AMb UX 8 Peuens KIaccuyeckux 3a0a4 puzuxu
npopeccuonanbroll OIIK-1.2 Ymemo Koumponvnas
oesmenbHoCcmu Ymeem ocywecmensmo | npumensimo NOHAMUS, ocHosHble | paboma
nepeuuHblil cOOp u 3aKOHbL,  ORUCHIBAIOWUE  (PU3UUECKUe
ananus mamepuanda, SAGNEHUS, U MEMOObl MATNEMAMULECKO20
UHMEPNPEemuposams amanu3a Ons  peuleHus  QuaUYeCcKUx
paznuyHble 3a0au pastuiHo20 YPOSGHS CLONCHOCHIU.
MamemamuiecKkue
00veKmbl
OIIK-1.3 Hmeem Braoemyo Koumponvnas
NPAKMUYECKUIl OnbIM | HABLIKAMU COCAGNEHUSL paboma
pabombl ¢ pewienuem Mamemamuieckux mooenet,
CMaHOapmHvLX ONUCHIBAIOUWUX Pu3UUecKue A61eHUs, U
MamemMamuiecKux MEMOOAMU UX PEUUEHUs. U AHATU3A.
3a0ay u npuMeHsiem
€20 6




npogheccuonanbHol
oesmenbHOCmu.

3. CTpyKTYypa M cojep:kaHHe TUCHUTITHHBI

3.1. TpynoeMKoOCTh THCHUTLIHHBI

o4yHasi popma
00yueHus
OO0mas Tpy10eMKOCTh 6 3ET
Yacos no yuedOHOMY IJIaHY 216
B TOM 4YHCJe
KOHTaKTHasi pabora: 131
- 3aHATHS JEeKIHOHHOT0 THIA 64
- 3aHATHS CEMHHAPCKOI0 THIIA 64
- TeKyuuii kKouTpoJs (KCP) 3
caMoCTOsITe/IbHAs padoTa 49
ITpomexkyToUHAasi aTTECTAIMS — 3a4Y€T, IK3aMeH 36

B Tom uncJe:

5 cemecTp

Ounas ¢popma 00yyeHus

OO0mas Tpya10eMKOCTh

23ET

- Tekymuii KOHTPoJib (KCP)

YacoB no yueoHoMy IIaHy 72
B TOM 4YHcCJIe

ayIMTOPHBbIE 3aHATUSA (KOHTAKTHasl padoTa): 65
- 3aHATHSA JEeKIHOHHOT0 THIA 32
- 3aHATHA CEMHMHAPCKOTO THIIA 32

CaMOCTOfITeJIbHAsI padoTa

IIpomexyTouHasi aTTecTalMsl —3a4eT

6 cemecTp

Ounas ¢popma 00yueHus

O0mas Tpy10eMKOCTb

43ET

YacoB 1o yue0HOMY IJIaHY

144




B TOM YHCJIE

ayIUTOpPHBbIE 3aHATUS (KOHTAKTHasI padoTa): 66
- 3aHATHS JEeKIHOHHOT0 THIA 32
- 3aHATHS CEMHMHAPCKOT0 THUTIA 32
- Tekymuii kouTpoas (KCP) 5

CaMOCTOfITeJIbHAsI padoTa 42
IIpomexyToUuHasi aTTecTAlNS — IK3AMEH 36




3.2. Conep:xanue THCHUNTHHBI

HaunMeHoBaHMe U KpPaTKoe coldepKaHue pPa3/iejioB U TeM
JUCHHUILTHHBI

Bceero
(4acwpl)

B ToM uncie

KOHTaKTHasi pabora (padora BO
B3aMMOJeHCTBUM C
npenogaBartesaeM), 4achbl.

W3 Hux

Bcero

CEMHUHAPCKOro

THIa
11abopaTopHOro

VIEKIITMOHHOI'O
THIIAa

3auaTus
TUIAa

3auaTus
3auaTus

CamocrosiT
eJbHas
padora
olOyualouie
rocsi,
qackl

Mexanuka

BBenenue B npeamer:

Kpatkue csenenus o pasnene "Mexanuka" kypca "®dusnka'.
Uctopuyeckuii  0030p. OCHOBHBIE 00JacTH TPUMCHEHUS
TIPUHIUIIOB u 3aKOHOB MEXaHUKH. ITocTynatser
HEpeNSTUBUCTCKOW  MeXaHWKH  (IPOCTPaHCTBO,  BpeMs,
CHUCTEMBl ~OTCYETa, MPHUHIUI JeTePMHUHU3MA, [PUHIUII
cyneprnio3unuu).  Pa3MepHOCTh  (M3MYECKUX  BEJIWYMH.
CpaBHenue mnoaxona Heiorona u Jlarpamka K ONHMCaHHIO
MEXaHUYECKUX  SABJICHUM.  XapaKTEpUCTUKA  OCHOBHBIX
pa3zenoB Kypca U JUTepaTyphl.

Kunematuka To4Ku:

IToHsTHA O MaTepuaIbHOU TOYKE, TPOCTPAHCTBE U BPEMEHHU.
Croco0bl 3ajaHus IBIKEHHUS MaTepHaJIbHON TOUKH:
BexkropHsiii crioco6. KoopannatHbiii criocob. EcrecTBeHHbII
croco0. O CBsI3U AEKAPTOBBIX U KPUBOIMHEHHBIX KOOPAMHAT.

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.

KunemaTuku TBepaoro tesaa:

IToctynarenbHoe nBuxkeHue. Bpamienue BOKpyr
HenoJBWXHOU ocH. [Imockoe ABM>KEHNE TBEPAOTO TENa.
CrnoxeHue YriIoBEIX CKOPOCTel. BpamieHne TBepaoro temna
BOKPYT' HEITOABM)KHON TOUKH.

Teopema Jlanambepa 0 CyIIeCTBOBaHUH OCH KOHEYHOTO
TIOBOPOTA TeTa.

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.

OCHOBBI JUHAMHKHM MATEPHAJIBHON TOYKH U CUCTEMBI
MaTepUAJIbHbIX TOYEK:

30

14 14 28




WuepumanbsHble cucteMbl otcueTa. 3akoH nHepunu. [TpuHImn
otHocurensHocTH [anmres. [IpeobpasoBanus [amwest.
OcHOBHBIE 3aKOHBI HBIOTOHOBCKOW AMHAMUKHU. BTopoii 3axoH
Herotona. Tperuii 3akoH Herotona. Cunsl. OcHOBHOE
ypaBHEHHE AWHAMUKH:

B npoexiusix Ha OCH A€KapTOBBIX KOOPJAMHAT. B mpoexmsax
Ha KacaTeJbHYI0 M HOPMaJb K TPAEKTOPUH B JAHHOH TOYKE.
Heunepuuansusie cuctemsl orcyera. Teopema Kopuomnuca.
Cuutel unepuyn. Llenrpobexnas cuna. Cuta Kopuonuca
OcHOBHOE ypaBHEHHUE JMHAMHKU B HEHMHEPIHNAJIHHON CHCTEME
orcuera.

3aKoHBI cOXpaHeHHUs U U3MEHEHHUsI HMITYJIbCca:

O 3akoHax COXpaHEHHUs M MHTEerpajax JBrKeHus. miymbe
TOYKH. VIMITyJIbC CHCTEMBL. 3aKOH COXpaHEHHS UMITYJIbCa.
VYpaBHeHMe ABMKEHHS [IEHTpa Macc. J[BrkeHue Tena
repeMeHHO# Macchl (ypaBHeHHE MelepcKoro).

3aKoH coxXpaHeHUsI JHEPTUHU:

Pabora u MmomHOCTh. Pabota ynpyroii cubl. Padora
TPaBUTAILMOHHON (MM KyJIOHOBCKO#) critbl. Pabora
OJTHOPOJHOM CHITBI TshKecTH. MouHocTs. [loHsTHE CHITOBOTO
1oJI. KOHCCpBaTI/IBHbIe CHIJIBI. HOTCHLII/IaJ'H)HaH OHEPTHA.
KoHcepBaTuBHBIE CUITBI

ITone HCHTPAJIBHBIX CHJI. HOTeHL[I/Ia.]'IbHaSI OHEPTHUA U CUJIBI.
Kunernueckast sHeprus. [lonHas MexaHnuecKast SHEpIus
HaCTULbI. HOTCHHI/IaHBHaH OHEPTUA CUCTEMBL. 3akoH
COXpaHCHUA MeXaHUYECKON OHEPIruu CUCTEMBI.
JII/ICCI/IHaTI/IBHBIC cwibl. Knnetnueckas OHEPTHUSA CUCTEMBI.
OneMmeHTapHas TeOpHs CTOIKHOBEHHH. LleHTpanbHbIil ynap
L1apOoB.

3aK0H cOXpaHeHHsI MOMEHTA HMITYJIbCa:

MowMmeHT umityabca To4Kd. MoMeHT cuibl. MOMEHT umnyibca
CHCTEMBI. YpaBHEHHE 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:

6




The angular momentum of a point. Moment of power. The
momentum of the system. Equation of moments.

JuHaMuka TBepaoro reJa:

VYpaBHEHU JBIKEHUS TBEPOTrO Tena. TeH30p UHEpLUH.
[TnockonapannenbHOe ABIKEHUE TBEPAOTO Tena. [IBmkeHne
TBEPJIOTO TEJIa C HEMOJBUKHON TOUKOM.

9 4 4 8 1
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.
BcemupHoe TaAroTenue:
3akoH BCEMUPHOT'O TATOTCHUS. 3aBHCUMOCTD YCKOPCHUA CUJIbI
TAXKECTU OT INUPOTHI MECTHOCTH. Macca HWHEPTHAsA 1 Macca
rpaBuTanMonHas. 3akonbl Kemnepa. KocMuueckasi CKOpocTs.
9 4 4 8 1
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.
KonedaTesbHoe IBUKEHHE:
O6mue cBenenus o konebanusx. Komebanust THHEHHOTO
ocummsTopa. KBasuynpyrue cuiasl ¥ rapMOHUYECKHE
kosebanus. Konebanust ocumnisitopa npy HaJIM4UU BSI3KOTO
TpeHus. By neHHble KoneOanus. PezoHaHc.
9 4 4 8 1
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.
Tekymmit kouTpons (KCP) 1 1
IIpoMexyTouHas aTTecTauys — 3a4eT
HWroro 3a 5 cemectp 72 32 32 65 7
HaumeHoBaHue u KpaTKo€ COAep:KaHue pa3aejioB U TEM Bcero
M CIMIIITAHBI
< <
s E
= g =
= =) =
= ) © -
Bcero S = S 5
=] < = =]
(uacel) = ) =y =
= =" o = @
s s = s 5
= = 3 Z 2
= = =) 2 <
% s = 55
= o g = g
= ® g3
=3
= = = - s
=) = = Q =
= = = S o A
= = E S o
] ] = s 8
sl & A Q&
aﬂeKTDH‘leCTBO M MAarHeTu3m
DJIeKTPOCTATHYECKOE T0JIe B BAKyyMe:
3apspl, CHITEI TTONS. DNeKTpudeckuit 3apsi. 3akoH KynmoHa.
Onexrpudeckoe none. HanpspkerHocts monst E. Teopema
Ocrtporpazckoro — I'aycca. [lorarue o moroke. MHTErpansHas
23 7 7 14 9

¢dopma Teopemsl. JJuddepenunansHas popMa TEOPEMBI.
[Tpumeps! npuMeHeHus TeopeMsl. Pabora, sHeprus,
noreHnuain. Pabora kynmoHoBckux cui. Teopema o
LUPKYIANUH BeKkTopa E. DHeprus u noTeHman
JIEKTPOCTATHYECKOTO oS, CBSA3b MEX/y HAPSHKEHHOCTBIO
JIEKTPOCTATUYECKOTO OIS U €ro noTeHnuanoM. CrucreMsl




3apsIOB U JIEKTPUUYECKHUE OIS, DACKTPUIESCKUHA AUTIONE.
[Tone cucTeMsl 3aps0B Ha OOJBIINX PACCTOSIHUSIX.
DJIeKTpUYecKoe moje B IHIIeKTPHKaX:

[Tone u Bemectso. [lonspuzanus ANdIEKTPHKA.
[MonspuzoBannocTs P u cBsi3anHbIe 3apsiasl. BexTop
aneKkTpuyeckoro cMenienus D. YcnoBus Ha rpaHuLe IBYX
JU3IeKTpUKoB. IToje B 0MHOPOAHOM AUAIIEKTpUKE. Y CIOBUS
Ha rPaHHLE JBYX JAUDIIEKTPHUKOB.

IIpoBoAHUKH B 3JIEKTPHYECKOM MOJIE:

[None BHYTpH 1 CHapy»H IPOBOTHHKA. 3aMKHYTast
npoBosiast odonouka. OOIast 3a1a4a IEKTPOCTATHKH.
Merton nzo0pakeHuil. DNEKTpOeMKOCTh. KoHIeHCaTOpHI.
EmKkocts yenuHenHoro npoBoanuka. KoHaeHcatops! u ux
COEIMHEHUSL.

IJHeprus 31eKTPHYECKOro mojs:

OHeprust 3apsHKEHHBIX [TPOBOTHUKOB M KOHZEHCATOPOB.
OHeprust ANEKTPUUECKOT0 MO, DHEPTHUs CHCTEMBI IBYX TeEJ.
OHeprus MEeKTPUYECKOro MOJIA U CHUIIBI.

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.

IHocTOosIHHBII TOK:

OcHOBHBIE IOHATHSA U ONIpEeTIeHUs. Y paBHEHHE
HenpephBHOCTH. 3akoH OMa /171 y9acTKa LeTH.
Wurerpanbhas Gopma. 3akon OMa ¢ TOUKH 3peHHs
AIEKTPOHHOH Teopun MeTaiioB. Jnuddhepenmansaas hopma
3aKOHA. 3aBHCUMOCTH COIIPOTUBIICHHS OT TEMIIEPATYPHI.
CropoHHee 1mone. DISKTPOIBIKYINAS CHIa U HAPsDKEHIE.
Croponnee mone u J/1C. 3akon Oma it 3aMKHYTOH TICTIH.
PasBerBnennsie nenu. [IpaBuna (3axonsl) Kupxroda. Pabora
¥ MOIIHOCTH TOKa. 3akoH JIxoyns — Jlenma.

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

20
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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.

JnextpomardeTusm. [lose B Bakyyme:

PasButue npencrapneHus o mpupozae Maraetusma. OCHOBHBIC
noHATHs U npeacrasienus. Cuna Jlopenua. [lone B.
MarHuTHOE IoJIe pABHOMEPHO JBIDKYIIIETOCS 3apsa.
Bpamatomuiit MomeHT. MHAYKIMS 1 HANTPSDKEHHOCTD
MAarHUTHOI'O I0Jig. MarHuTHoe mojie Toka. 3akoH buo -
Casapa — Jlamaca.

OcHOBHBIE 3aKOHBI MATHHTHOI'O TOJISA:

Teopema 'aycca st nonst B. Teopema o nupkyasauu
BekTopa B. [IpuMeHeHre TeopeMbl 0 MUPKYIISAINN BekTopa B.
Huddepennmanbaas popma 3akonoB. Cuita Amnepa. 3akoH
Awmrnepa. Cuiia B3auMOICHCTBYS NapalljieNbHbIX TOKOB. Cuna,
JICHCTBYIOMIAs HA KOHTYp C TOKOM. PaboTa 1o mepeMerieHuo
MIPOBOJTHUKA M KOHTYpPa C TOKOM B MarHUTHOM TIOJIE.

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.

20

12

MarHuTHoe 1oJie B BelecTse:

Hamarnuuenue BemectBa. Hamarauuennocts J. Hupkynsanus
Bekropa J.Bexrop H. I'panuunsie ycnoBus st BeKTopos B u
H. Ilone B 0oAHOPOIHOM MarHeTHkKe. THITbI MarHETHKOB.
DeppoOMarHeTusM.

DJIeKTPOMArHUTHAS MHIYKINA:

SIBneHue 31eKTpOMarHuTHOM HHAYKIUY U cuita JlopeHua.
OJEeKTpOBIKYIIAs CUIa HHAYKIUHU. SIBJIeHNE HHIYKIIUH B
HETIOJIBI’KHOM TIPOBOJIHUKE. 3akoH MHAyKnuu Papazes u
npaBwiIo JleHna. DIeKTpOMAarHUTHAS HHAYKLIUS U 3aKOH
coxpaHeHHs 3Hepruu. YacTHbIe CIydyan WHIYKIUH.
WHyKIIMOHHbIE TOKH B CIUIOIIHBIX IPOBOJHMKAX. SIBIEHME
CcaMOMHAYKIMHU. B3anmHast uHAyKIMs. DHEprus
JIEKTPOMArHUTHOT'O TTOJISL.

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.

21

14

YpaBHenusi MakcBeJia:

22
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Tok cmemenus. Cuctema ypaBHeHU MakcBena. DHeprus
oJs U ee noTok. Bektop YMoBa-IloliHTHHra.

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

Tekymmii kouTpons (KCP) 2 2
[TpoMexxyroyHas arrecTanusi — 3K3aMeH 36
Hroro 3a 6 cemectp 144 32 32 66 42

Texkymmuii KOHTPOJIb YCIIEBAEMOCTH peajn3yeTcss B (opMax OINMpOCOB HA 3aHATUSAX CEMHUHApPCKOTO
THUIIA.
[IpomexyTouHas aTTecTalys NPOXOIUT B TPAJUIIMOHHBIX (popMax (3aueT, SK3aMeH).

4. YyeOHO-MeTOAMUYECKOE O0ecrieueHHe CAMOCTOSATEeIbHOM PadoThl 00y4aroIMXcst

Buanbl camocTosiTe/IbHOM PaGoThI CTY/IEHTOB
CamocrosiTenpHas paboTa CTyJAeHTa TPH H3y4YeHHH MOayNsa «Du3nKa» BKIOYAET BBHITIOJHEHHE
JOMAIIHUX 3a/IaHUi, MOJATOTOBKY K TECTUPOBAHMIO, 3a4eTy W dK3aMeHy. s caMOKOHTpOJS y
CTyACHTAa HMMCCTCA BO3MOXHOCTH YAAJICHHOTO TCCTUPOBAHHUA IO JUCTAHIUOHHOMY JICKIITMOHHOMY
Kypcy. http://e-learning.unn.ru/
CamocrosiTenpbHass paboTa 3aKiOYaeTcss B O3HAKOMIICHHHM C TEOPETHYECKUM MaTepHajoM IO

yaeOHUKaM, YKa3aHHBIM B CITUCKE JTUTEPATYPhI, PEIICHUH IPAKTHYSCKUX 3a/1a4, MTOJATOTOBKE OTBETOB
Ha BOMPOCHI CaMOKOHTpOJIs. CamocTosTeNnbHas padoTa MOKET POUCXOAUTh KaK B YHTAIBHOM 3aje
OMOTMOTEKH, TaK U B IOMAITHUX YCIOBUSX.

CamoctodarenbHas paboTa TOJ KOHTPOJIEM MpernojaBaTelis HampaBlieHa Ha AaKTUBU3ALHUIO
M03HABATEIbHON AESITEIbHOCTU CTYJEHTa U YCTAHOBJIEHHE «OOPAaTHOM CBSI3W» MEXAY CTYACHTOM U
MIPEToIaBaTEeNIeM.

Oopa3oBaTejibHbIE MATEPHAJIBI VISl CAMOCTOATEIbHON PadOThI CTYIEHTOB, MPAKTHYECKHE
3aJaHMs VIS IPOBECHUS TEKYIEero KOHTPOJIA
1. ®dusznka. Mexanuka. DJICKTpOHHO-yIpaBisieMblid Kype. I'pesuna A.B., 2014. http://e-
learning.unn.ru/ .
2. ®du3uKa. IIEKTPOMArHUTU3M. JJIEKTPOHHO-YIpaBIsAeMbIil Kypc. ['pe3una A.B.,
Huxudoposa 1.B., [Tanacenko A.T'., 2014.
http://e-learning.unn.ru/
3. Komapos B.H., I'pesuna A.B. OcHoBHBIE 3aKOHBI MEXaHUKU B IIpUMEpax U 3ajavax. YueOHo-

Mertoanueckoe mocodue. (Dnextponusiii pecypc HHI'Y). Per. Ne 646.13.08. Huwxuuii HoBropo:
HHI'Y, 2013, 70 c.

KOHTpOJ’IbHHe BOIIPOCBI W 3adaHud JIsI MPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ
aTTECTAallUM 110 UTOraM OCBOCHUA NUCHUIIIIMHBI ITIPUBCACHBI B II. 5.2.

5. ®oH OLIEeHOYHBIX CPEICTB IJIsi MPOMEKYTOYHOI aTTeCTAIMH M0 JHCHUILTHHE (MOIYJIIO0),
BKJIFOYAOIIIWH

5.1. Onucanue WIKAJT OHEHHBAHUS PE3yJIHTATOB 00yUeHHS 110 JUCHHILTHHE

IlIxajna oneHUBaHUA C(HOPMUPOBAHHOCTH KOMIETEHIIMIA
Yposenb 1 bopmup 1
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http://e-learning.unn.ru/
http://e-learning.unn.ru/
http://e-learning.unn.ru/

chopMUpOBaH HEY/IOBJIETBO | YIOBJIETBOPH
J10X0 XOpo1I0 O4YeHb XOpPOIIO OTJIMYHO NMPEBOCXOTHO
HOCTH PUTEJIbHO TeJILHO
KOMIIeTeHIH I
(uHaUKaTOpa
JOCTHUKECHUSA He 3aureno 3a‘ITeHO
KOMIIeTeHU i)
OrcyrcTBUe
3HaHUH
YpoBeHb VYpoBeHb
TEOPETHIECKO u o
YpoBeHb MunuMansHO | 3HaHUI B 3HaHWUM B YpoBeHb
ro MaTepuaa. . o >
3HAHWH HIDKE | JIOIMYCTHUMBIH | oObeme, obneme, 3HAHHH B Yposenn
MHUHHAMAJIb- OBCHb COOTBETCTB COOTBETCTB obbeme 3HAHHH B
HeBozmoxHoC P = ot yiott ’
Th OLCHITE HBIX 3HAHHUH. €M IIporpaMme €M IIporpaMme COOTBETCTBYIO | oObeMe,
3Hanus nomHOTY TpeOoBaHMIA. JomymeHo TTOATOTOBKH. MO/ITOTOBKH. meM MIPEeBHIIIAONIe
— Wmenu mecro | MHOTO JomymieHo JomymieHo nporpaMme M TIpOrpamMMy
T — rpyosre HETpyObIX HECKOJIBKO HECKOJIBKO TIO/ITOTOBKH, TIO/ITOTOBKH.
oTKasa OIIMOKH. OIMOKH. HEeTpyObIX HECYIIECTBEHH 6e3 ommooK.
OMmIMOO0K BIX OIINOOK
o0yJaromeroc
s OT OTBeTa
IIponemoncTpu IIponemoncTp
IIponemoncTp
POBaHBI BCe IIponeMoHcTpH | MpOBaHBI BCe
OtcyrcTBUe HMPOBaHBI [MponemoncTp
[pu pemennn OCHOBHBIE POBaHBI BCe OCHOBHBIE
MHUHUMAJIb- OCHOBHBIE HpOBaHbI BCE
N CTaHJIaPTHBIX YMEHHSI. OCHOBHBIE YMEHUs,
HBIX YMEHHH. YMEHHUSL. OCHOBHBIE
3a7a4 He Pemrensr Bce YMEHHUSL. pelIeHbI Bce
HeBozmox- Pemener YMEHU,
MIPO/IEMOHCTP OCHOBHBIE Pemrensr Bce OCHOBHBIE
HOCTb TUIIOBBIE pEILIeHBI Bee
HPOBaHBI 3aJa4u C OCHOBHBIE 3a7a4i C
OLIEHUTH 3aJja4uu C OCHOBHBIE
OCHOBHBIE HerpyobIMu 3a7a4H. OTZAENBHBIMU
Ymenus HaJM4ue HerpyobIMu 3a7a4ym.
N YMEHHSI. OIINOKAMH. Beinosnnens! Bce | HecymiecT-
YMEHU OIINOKAMH. Beinonzensl
Beinonnens! Bce | 3amaHus, B BEHHBIM
BCJIE/ICTBUE Beinonnenst BCE 3aJ]aHMs,
Wmenu mecto 3aJaHusl, B HOJTHOM HEJI0ueTaMH,
OTKa3a BCE 3aJ1aHM, B TIOJTHOM
rpyOblie TIOJTHOM obbeme, HO BBITIOTHEHBI
o0yJaromiero- HO HE B obobeme Oe3
OMIMOKH. obbeme, HO HEKOTOpEIE C BCE 3a7jaHus B
cs OT OTBETa MOJTHOM HEJI0UYETOB
HEKOTOpbIE C HeJI0ueTaMM. MIOJIHOM
obbeme.
HeJI0YeTaMHu. obbeme.
Orcyrcreue Ipu pereHnu
BIIa/ICHUS craunapraeix | Mimeercs IIponemoncr- IIponemoncTpu I
0JIEMOHCT
MaTepuasoM. | 3ajad He MUHUMAJbHBI | PHPOBAHBI pOBaHBI P P IMponemoncTp
N HpPOBaHbI
HeposmoxHoc | mpoxemoncrp | i Habop 6a3oBbie 6a3oBble p HpOBaH
HaBBIKH IIPU .
Tb OLICHUTH HPOBAHEI HaBBIKOB JUI1 | HABBIKU IIPU HaBBIKH IIPU p TBOPUYECKUH
CIICHUI
HaJluuue 0a30BbIe peueHust peleHun pelieHnu P MOAXOJ K
Hagpiku HECTaHJapTH
HaBBIKOB HaBBIKU. CTaHJApTHBIX | CTaHAAPTHBIX CTaHJIapTHBIX 6 PELIECHHIO
BIX 3aJ1a4 6e3
BCII/ICTBUE 3a1a4 ¢ 3a1a4 ¢ 3aga4 6e3 6 HECTaHAAPTH
omnOOoK 1
OTKa3a Nwmenu mecto HEKOTOPBIMH HEKOTOPBIMH OLINOOK U CI0YCTO bIX 3a/1a4.
HEJI0UETOB.
06y11a101.uer0c rpy6me HEI0YETaMU. HEeIoYEeTaMU HEIOYETOB.
sI OT OTBETA OmuOKu.
HIxana oueHKH NPU NPOMEKYTOYHOM aTTeCTALUH
Onenka YpoBeHb NOATOTOBKH
Bce xoMrieTeHnny (4acT KOMIIETSHINH ), Ha POpPMUPOBaHIE KOTOPBIX
IIpeBocxoznHO HarpaBJieHa AUCHUIUINHA, chOPMUPOBAHBI HA YPOBHE HE HHXKE
32YTEHO «IIPEBOCXOTHO»
Ormiaso Bce xommereHnmM (YacTH KOMIIETCHIHME), Ha (OPMHPOBAHHME KOTOPHIX
HaTpaBJicHa TUCIUIUINHA, C()OPMHUPOBAHEI HA YPOBHE HE HIDKE OTIHIHON,
MpH 3TOM XOTsA OBl OJHA KOMIICTEHINs c(hOopMHpOBaHA Ha YpPOBHE
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«OTJIMYHO»

Ouensb xopouio

Bce xommereHmmm (4acTW KOMIIETEHIHMI), Ha (OPMHUpPOBAHHE KOTOPBIX
HarfpaBJieHa IUCHUIUIMHA, C(OPMHUPOBAHBI HAa YPOBHE HE HIDKE «OYECHBb
XOpOLIO», IPH 3TOM XOTS ObI O/IHa KOMIETEHIUsI C(DOPMHUPOBaHA HA YPOBHE
«O4YEHb XOPOUIO»

Xopomuio

Bce kommereHnuM (YacTd KOMITETEHIMI), Ha (hOpMHpOBaHHE KOTOPBIX
HarpagpJieHa JUCLUUIUINHA, C(OPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOIION,
IpU 3TOM XOTs OBl OfHA KOMIIETeHIHs c(opMHpOBaHa Ha YpPOBHE
«XOpOIIOo»

Y 10BIETBOPUTEIHHO

Bce xommereHumu (4acTH KOMIIETEHIHH), Ha (OPMHUpPOBAHHE KOTOPHIX
HampapjieHa IWCUMIUIMHA, Cc(OpPMHUPOBaHBl Ha YPOBHE HE HIXKE
«YIIOBJICTBOPUTENIBHO», TIPU O3TOM XOTs Obl OXHa KOMIIETEHIUS
copMHUpOBaHA HA YPOBHE «Y/IOBJIETBOPUTEIHHON

HC 3a4TCHO

HeynoBnetrBopurensHo

Xors  Obl  omHAa ~ KOMIIETGHIMS  copMHpoBaHA  HA  YPOBHE
«HEYJIOBJICTBOPUTEIILHO», HU OJIHA W3 KOMIICTCHIMI HEe c(OPMHPOBAHA Ha
YPOBHE «IIJIOXO»

ITnoxo

XoTs ObI OIHA KOMITETCHIIUA C(hOPMUPOBAHA HA YPOBHE KILTOXOY

Kpurtepuu onieHOK BbINOJTHEHHS] KOHTPOJILHOI padoThl

(kakas 3a/1a4ya oleHUBAeTCs B 2 6asuia)

Penrena nosaocthio / Solution complete 2
Penrena ocHOBHAs 4acTh 3aJa4M, WK 3a7a4a peirena ¢ nempoderamu / Main part of solution 15
complete or minor mistakes '
Pemniena 3amaua vamosnouny / Part of solution complete 1
Crenan niepBbIi 3Tall B penieHuy 3a1a4m / Some progress achieved 0,5
Her perrerns / No solution 0
CymMapHasi OlleHKA BbINOJHEHHSI KOHTPOJIbHOU PadoThl
KosnmyecTBo 6a71J10B Ouenka Ouenka
4 Ommmuno / Excellent 3aureno / Pass
3,5 Ouenn xoporo / Very good
3 Xoporo / good
295 V nosneTBopuTeabHO /
’ Satisfactory
05-15 HeymornetBoputemnbo / He 3aureno / Fail
T Unsatisfactory
0 IToxo / Bad

5.2.

Tunosbie KOHTPOJIbHbIC 3aJaHUsI UJIM HHbIC MaTEPHUAJbI, HEOﬁXOI[](leIe AJIA OCHKH

pe3yJIbTaTOB 00y4YeHust

5.2.1 KoHTpoabHbIe BONPOCHI

KonTpoJbHbIe BONIPOCHI K 3a4eTy

Mexanuka
80NpPOCH Koo gpopmupyemoti komnemenyuu
1.  OcHoBHBIE 00JIACTH IPUMEHEHHS IPUHIMIIOB U 3aKOHOB MEXaHHKH. OIIK-1
2. Kunemaruka Touku. CriocoObl 3a/1aHus IBHKESHUSI TOUKH. OIIK-1
3. TlocrymarenbHOe JBHKEHHE TBEPAOTO Teja. BpaleHue TBepIoro Tena OIIK-1

BOKPYI' HETIOJIBUYKHOM OCH.

4. Tlmockoe ABMKEHHE TBEPIOTO TENa. OIIK-1
5. Bparmenue TBepaOro TeMa BOKPYT HETIOABIKHON TOUKH. OIIK-1
6. Teopema [lamambepa O CyIIECTBOBAHHMHM OCH KOHEYHOTO IOBOPOTA OIIK-1

TCia.
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7. CnokHOE IBM)KCHHE TOUYKH OIIK-1
8. MuepuumanbHble CHCTEMBI OTcYeTa. [IpHHIMI OTHOCHTENHEHOCTH OIIK-1
lammnes. IlpeoOpasoBanns [amunest u Jlopenna. OCHOBHBIE 3aKOHBI
HBIOTOHOBCKOM auHamMuku. Bropoil 3akoH Herorona. Tperuil 3akoH
Herorona. Cuibl.
9. OcHOBHOE ypaBHEHHE AWHAMHUKH: B MPOEKIMAX HAa OCH JIEKapTOBBIX OIIK-1
KOOpAMHAT; B IPOEKIAX Ha KacaTeNbHYI0 U HOPMaJb K TPAeKTOPHH B
JTAaHHOM TOYKE.
10. HewmnepumanbHele cucTeMbl orcdera. Teopema Kopmommca. Cuitsr OIIK-1
naepuun. llenrpobexnas cwra. Cmma Kopuommca. OcHoBHOE
ypaBHEHHE IMHAMHUKY B HEMHEPIMAIBLHONW CHCTEME OTCUETa.
11. Wmnymec Touku. MMmynmec cHCTEMBI MaTepHaibHBIX TOYEK. 3aKOH OIIK-1
COXPaHEeHUsI IMITYJIbCa.
12. VnTerpaisl IBIKCHUSL OIIK-1
13. YpaBHeHHE TBMKEHUSI ICHTPA MAacC CHCTEMBI. OIIK-1
14. ]JIBwxeHue Tela epeMeHHOH Macchl (ypaBHEeHHE MemepcKoro). OIIK-1
15. PabGota cunsl. Pabora ynpyroi cuibel. Pabora rpaBuTarioHHON (VIH OIIK-1
KYJIOHOBCKO#) critbl. PaboTa ofHOPOTHO#H CHITBI TsbKecTH. MOIIHOCTS.
16. Tlomstre cumoBoro mons. KoncepBaTuBHBIE critbl. [loTeHumanpHas OIIK-1
sHeprust. [lose NeHTpalIbHBIX CHIL
17. Teopema Kennra o BBYHCICHHH  KHHETHYECKOH  DHEPTUH OIIK-1
MaTepUAIbHOH CHCTEMBI.
18. TMonmnas MexaHMuYecKas OJHEPrus CHCTEMbl. 3aKOH COXPaHCHUA OIIK-1
MeXaHWYeCKOH SHEPTUH CHCTEMBI.
19. uccunaruBHbIE CUIIbL. 3aKOH H3MEHEHHS] KHHETHYECKOH SHEPr L. OIIK-1
20. DnemeHTapHas TeOpusl CTOJKHOBEHWH. LleHTpasbHBIA yrmap mIapos. OIIK-1
AOCONIOTHO ynpyruii ¥ aGCOIFOTHO HEYNIPYTHH yIaphl NIapoB.
21. MoMeHT uMITy/Ibca TOYKH. MOMEHT CHIIBL. 3aKOH U3MEHEHHs MOMEHTa OIIK-1
UMITYIIbca. 3aKOH COXPAHEHHs MOMEHTa UMIYNbCa. [IBH)KCHUE TOUKH
B II0JI€ IICHTPAIBLHON CHJIBL.
22. MoOMeHT MMITyJibca CUCTEMBL. Y paBHEHHE MOMEHTOB. OIIK-1
23. JluHaMuKa TBEpPIOro TeNa. YpPaBHEHUs IBIKEHHS CBOOOIHOTO OIIK-1
TBEPJIOrO Tela. YPaBHEHUs JABMKEHHS HECBOOOIHOIO TBEPJOro Teia
IIPU BPAILIEHUH BOKPYT HETIOABMKHOM OCH.
24. MowmenTsl uHepIWd. TeH30p HHEPIHH. OIIK-1
25. IlnockonapanenabHOe IBIKSHHE TBEPAOrO Tella. OIIK-1
26. JIBmkeHHe TBEpAOro Tella C HeMOABMKHOM TOUKOH. OIIK-1
27. Konebanus nmHeliHOro ocuwwistopa. Ksasuynpyrue cuibsl U OIIK-1
rapMOHHYECKHE KOeOaHMsl.
28. Konebanus ocuMuIATOpa IPY HATUYHH BSI3KOTO TPSHUSL OIIK-1
29. BeinyxzaeHHble Konebanus. Pe3onaHc. OIIK-1

KonTpoJsbHble BONMPochI K IK3aMeHYy
DJIEKTPUYECTBO H MATHETH3M

Bonpocwi

Koo ghopmupyemori komnemenyuu

30. Daexrpuueckuii 3apsia. 3akon Kymona

OIIK-1

31. Daexkrpuueckoe none. Hanpspkennocts nosst E OIIK-1

32. Teopema Octporpanckoro — I'aycca mms monst E (unTerpanbHas OIIK-1
¢bopma)

33. Teopema Ocrporpanckoro — ['aycca s mons E (nuddeperunansras OIIK-1
¢dopma)

34. Tlpumeps npumMeneHus: Teopembl Octporpazckoro - ['aycca st mons OIIK-1
E

35. Pabora kynonoBckux cui. Teopema o nupKymsiiuu Bektopa E OIIK-1

36. DHeprus U MOTSHIHAN 3JIEKTPOCTATHIECKOr0 MOJIs OIIK-1

37. Cesi3p MeXIy HAMPSDKEHHOCTBIO AIIEKTPOCTATHYECKOrO IO U ero OIIK-1
MOTEHIINAJIOM

38. DnekTpuyeckuii qUIONb OIIK-1

39. Tlone cucrembl 3apsiI0B Ha OOBIIHMX PACCTOSIHUSIX OIIK-1

40. Tlone u BemectBo. [lonsipu3aiius ANIISKTPUKA OIIK-1

41. Tlonspu3oBaHHOCTH P U CBsSI3aHHBIE 3apsIbl OIIK-1

42. BeKTop 3JIEKTPUYECKOro cMeleHus D OIIK-1

43. YcnoBwus Ha TpaHHMIIE IBYX AUIJIECKTPHKOB OIIK-1

44. O mone BHYTPH M CHAPYKU IIPOBOTHHUKA OIIK-1

45. 3amMkHyTas npoBojsIas 000I0YKa OIIK-1

46. OO6uias 3a1a4a 1EKTPOCTaTHKH. MeTo n300paskeHHi OIIK-1
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47. DnexrpoeMKocTh. EMKOCTD yeTMHEHHOTO TPOBOJHUKA OIIK-1
48. DnexrpoeMKocTh. EMKOCTB CHCTEMBI IPOBOTHUKOB OIIK-1
49. Tlmockue KOHAEHCATOPHI M MX COSIUHEHHS OIIK-1
50. Cdepuueckue KOHACHCATOPHI U UX COCAUHEHUSI OIIK-1
51. IlunuHApHYECcKHe KOHACHCATOPHI U X COCTUHEHUS OIIK-1
52. Dueprus 3apspKCHHBIX TPOBOAHHUKOB U KOHIEHCATOPOB OIIK-1
53. DHeprus MEKTPUICCKOTO OIS OIlK-1
54. DrnekTpudeckasi SHEPrusi CUCTEMbI IBYX U OoJiee Tel OIlK-1
55. DHeprus MEKTPUICCKOTO TOJIS ¥ CHITBI OIlK-1
56. ITocrosHHBIN TOK. YpaBHEHHE HEIPEPHIBHOCTH OIIK-1
57. 3axon Oma mist ydacTka 1enu OI1K-1
58. BakoH Oma C TOYKM 3pCHHUS DJICKTPOHHOW TEOPUH METAJLIOB. OIlK-1
3aBHCHMOCTh COIPOTHBIICHUSI OT TEMIIEPaTyphI
59. JIuddepennmansHas popma 3akoHa Oma OIlK-1
60. Croponnee mose. DIEKTPOABIDKYIIAS CHIIA M HAIIPsDKCHHE OIIK-1
61. 3axon Oma st 3aMKHYTOH IIeTTH OIIK-1
62. PasserBiennsle nenu. [1paBnia (3axonsr) Kupxroga OIIK-1
63. Pabora n MomHocTh ToKa. 3akoH J[xoyns — JleHna OIIK-1
64. Pa3BuTHe npeacTaBICHHUs O MPUPOJIC MATHETH3MA. OIlK-1
65. OcHOBHBIE MOHSTHSI ¥ PEJICTABICHNUS O IPUPOIe MarHETH3Ma OIIK-1
66. Cwuna Jlopenna. [Tone B OIlK-1
67. MarauTHoe 1ojie paBHOMEPHO JBIDKYIIETrocs 3apsiaa OIIK-1
68. Bpamarommii MomeHT. MHaykumss M HanpspKEHHOCTh MarHUTHOTO OIIK-1
oISt
69. MarautHoe none Toka. 3akoH bro - Casapa — Jlammaca OIIK-1
70. MurerpanbHas popMa OCHOBHBIX 32KOHOB MAarHUTHOTO T1OJISI OIIK-1
71. nddepenumanbaas ¢popMa OCHOBHBIX 3aKOHOB MAarHUTHOT'O MOJIS OIIK-1
72. TIpumeps! NpHMEHEHHUs TEOPEMBI O LIMPKYIISILIMK BeKTopa B OIIK-1
73. Cua Amrepa. 3akoH AMiiepa OIIK-1
74. Cwua B3auMOJCHCTBUS MTAPaJICIIbHBIX TOKOB OIIK-1
75. PaGora mo mepeMelleHUIO NPOBOAHMKA W KOHTYypa C TOKOM B OIIK-1
MarHuTHOM I10J1€
76. Hamarnuuenue Bemecrsa. HamarHuueHHocTs J OIIK-1
77. Toxu namarmmerms | OlIK-1
78. Teopema o nupKyJIsiiusi BekTopa J OIIK-1
79. Bexrops! B, J, H. lx B3aumHasi cBs3b U pOJIb B OMHCAHUH MarHUTHBIX OIIK-1
nonei
80. I'panumunsle ycioBusi st BekTopoB B u H OIIK-1
81. Ilone B OMHOPOITHOM MarHeTHKE OIIK-1
82. SIBneHue 3IEKTPOMArHUTHON MHAYKIMY U cuiia JlopeHna OIIK-1
83. DnekTpoaBMKYIIAs CHIa HHIYKIIUU OIIK-1
84. SlBneHue WHAYKIMU B HENOIBIKHOM INPOBOAHHMKE. VHIYKIIMOHHBIE OIIK-1
TOKH B CIUIOIIHBIX IIPOBOJHHKAX
85. 3akon mnaykimu Papanes u npasuio JleHna OIIK-1
86. DnekTpoMarHUTHAsI MHIYKIUS U 3aKOH COXPaHEHHsI SJHEPT U OIIK-1
87. YacrHble ciayyau MHAYKUUH. SIBICHHE CAMOMHIYKIIUK OIIK-1
88. YacrHble ciaydan MHAYKUUH. B3auMHas HHIyKIus OIIK-1
89. DHeprust 2IeKTPOMArHUTHOTO OISt OIIK-1
90. Cucrema HHTerpajibHbIX ypaBHeHHH MakcBeia OIIK-1
91. Cucrema muddepeHimanbHpIX ypaBHeHU MakcBemia OIIK-1
92. Dmueprust noinst u ee notok. Bekrop Ymosa — [oitHTHHTa OIIK-1

5.2.2. Bonipocsl 1151 coGece10BaHuUsI

5 cemecTp

Mexanuka
“KnnemaTtnka”
1. Kunemaruka Touku. Onucanue B 1€KapTOBBIX KOOPAWHATAX.
2. Kunematuka Ttouku. Omucanue B KPUBOJIWHEWHBIX KoopawHatax. I[lonspHbie
KOOPIUHATEHI.
3. Kunemaruka touku. OmmicaHue B €CTECTBEHHBIX KOOpAMHATaX. Pamumyc KpUBU3HBI
TPaeKTOPHH.
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4. Kunemartuka tBepmoro rtema. IlocrtymarenbHoe nepeMelIieHUME W Bpall€HHUE BOKPYT
HEIIOIBUYKHOM OCH.

5. Kunemaruka tBepaoro tena. [lmockoe IBMKEHUE TBEPIOTO TEIIA.

6. Kunematuka tBepmoro tena. Ilnockoe nBuxeHue TBepaoro Ttena. Pacnpenenenue
YCKOPEHUH B TeJeE.

7. Kunematuka tBepaoro tena. BpaieHue BOKpPYr HENOJABHKHOW TOYKH. Teopema
Janambepa 00 0cv KOHEYHOTO paIIeHus.

8. Kunemaruka tBepaoro tena. BpaiieHue BOKpyr HENOIBMXKHOM ToUku. Pacnipenenenue
CKOPOCTEU U YCKOPEHUH B TBEPAOM TeEJIE.

9. CrnoxHoe TBUKEeHHE TOUYKHU. TeopemMa O CIIOKEHUH CKOPOCTE.

10.  CnoxxHoe IBMXEHHE TOUKH. Teopema o ClIoxKeHUU yckopenuii (Teopema Kopuosuca).
“Imnamuka”

1. JlunaMuKka Kak pasjiesl Kypca MEXaHUKU. AKCHOMBI HBIOTOHOBOM TMHAMUKHU.

2. [IpeoGpaszoBanus ["anumnes.

3. Juuamuka Ttouku. OmnmcaHue B JIEKAPTOBBIX W KPUBOJIMHEHHBIX KOOPJIUHATAX.
[Ipumepsl.

4, JlnHamuKka TOYKH. [[BM)KEHHE TOYKH TMOJ JEHCTBUEM MOCTOSHHOW CHJIBI U JIMHEUHOU
CHJIBI YIPYTOCTH.

5. JlnHamuka TOUku. JIBUYKEHHE TOUKH MO ICMCTBUEM LEHTPATIbHOW CHJIBI.

6. WNueprmanbHble W HEWHEPUHMAIBHBIE CHUCTEMBl OTcYeTa. JlMHaMuKa CII0)KHOTO
JIBWKEHUS TOUKH.

7. JlnHaMuKa CHCTEMBl MATEPUAIbHBIX TOYEK. 3aKOH U3MEHEHHS KOJIMYECTBA JIBUKEHHUS.
JIBe popmbI 3aKkoHA.

8. JluHaMuKa CHCTEMBI MaTE€pUAIbHBIX TOYEK. 3AKOH M3MEHEHUsS MOMEHTAa KOJIMYECTBA
JNBUKEHUS. MOMEHT MHEPLUH.

9. JluHaMpKa CUCTEMBl MaTEpPUAIBHBIX TOYEK. 3aKOH MW3MEHEHHMS KHHETHYECKOU
SHEPrUH.

10.  Teopus s1eMEHTApHBIX CTOJKHOBEHHH. AOCOJIOTHO yHNpyrui yaap. AOCOJIOTHO
HEYIPYTruu ynaap.

11. MomeHT HMHepUUU CHUCTEeMbl MaTepuajbHBIX TOYEK U TBepaoro Tena. Teopema
[toiirenca-IIreitnepa.

12. Junamuka tBepaoro Tena. OOmas MocTaHOBKA 3aJaud AMHAMHUKH TBEPAOIO Tela C
HENOABMYXHOU TOYKOU.

13.  3akoH BCEMHUPHOTO TSATOTCHHSL.

14.  3aBUCHMMOCTb YCKOPEHUS CHIIBI TSDKECTH OT HIMPOTHI MECTHOCTH.

15. Macca wuHepTHas u Macca TIpaBuTanuoHHasd. 3akoHsl Kemnepa. Kocmwuueckas
CKOPOCTb.

16. Konebanus TuHEHHOTO OCHMILIATOPA.

17.  Ksasuynpyrue cuibl 1 TapMOHUYECKHE KOJICOAHMUS.

18.  KonebaHus ociusTopa Npu HATUYUH BSI3KOTO TPEHUSI.

19.  T'apmoHHMueckue KojeOaHHs.

Questions on the course ""Physics (Mechanics)**

"Kinematics"

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

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

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

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

5. Kinematics of a rigid body. Plane motion of a rigid body.
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6. Kinematics of a rigid body. Plane motion of a rigid body. Distribution of accelerations in the body.
7. Kinematics of a solid. Rotation around a fixed point. D'Alembert's theorem on the axis of finite
ration.

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

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

10. 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
DJIEKTPUYECTBO U MATHETU3M

«DJIEKTPOCTATHKA)»

Onekrpuueckuit 3apsia. 3akoH Kymnona
Onexrpuueckoe nose. Hanpshxkennocts noist E
Teopema Octporpazackoro — I'aycca i nosist E (MHTerpansHas gpopma)
Teopema Octporpazackoro — I'aycca st nons E (nuddepenumanshas popma)
ITpumeps! npumenenus Teopemsl Octporpazackoro - ['aycca mist nons E
Pabota kynoHoBckux cui. Teopema o HUpKyIsuK BekTopa E
DOHeprus ¥ NOTEeHIHA IEKTPOCTATUYECKOTO OIS
CBs3b MEX/1y HAIPSYKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U €ro MOTEHIIUAIOM
DNeKTpUUECKUil U0

. Ilone cuctemsl 3apsAA0B Ha OOJIBIIUX PACCTOSHUSIX

. Ilone u BemecTBo. [lonsipuzamus TudIeKTpUKa

. IlonspruzoBaHHOCTH P 1 CBA3aHHBIE 3apsiibl

. Bextop anexrpuyeckoro cmemenust D

NN LD =

) = = = \©
WMo == O
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14. YcnoBus Ha rpaHulie ABYX TUIIEKTPUKOB

15. O noze BHYTpU U CHapy»Ku IIPOBOJHUKA

16. 3amkHyTast mpoBoAAIIas 000J0UKa

17. OnextpoeMkocTb. EMKOCTh YyEAMHEHHOTO IIPOBOHUKA
18. DnexTpoeMkocTb. EMKOCTH cCTEMBI IPOBOTHUKOB
19. Ilinockre KOHAEHCATOPBI U UX COEIUHEHUS

20. Chepudeckne KOHICHCATOPBI U UX COCTUHEHUS

21. lHunuHapuyeckue KOHACHCATOPbl U UX COEANHEHUS
22. DHeprus 3apsKEHHbIX IPOBOJHUKOB U KOHJIEHCATOPOB
23. DHeprus EeKTPUYECKOTrO MOJIs

24. DnexTpuyecKasi JHEPIrUsl CUCTEMBI JIBYX U 0oJjiee Ten
25. DHeprus AEKTPUIECKOTO TIOJISI U CHUJITBI

«I1OoCTOAHHBIN TOK»

26. IlocTosiHHBIN TOK. YpaBHEHHE HENIPEPHIBHOCTU

27. 3akoH OMa AJ1s yyacTKa Ienu

28. 3akoH OMa C TOYKH 3peHUs JIEKTPOHHON TEOPUH METAJUIOB. 3aBUCUMOCTh COIPOTUBIIEHUS OT
TEeMIIepaTypbl

29. Nudbdepennmansuas Gpopma 3akona Oma

30. CroponHee noje. DNEeKTPOABWKYILAsI CHJIA U HAIIPSKEHUE

31. 3akon OMa Jj1s1 3aMKHYTOM 1IeNu

32. Pa3serBnennsle nenu. [Ipasuna (3akonsr) Kupxroga

33. PaGoTa u MontHOCTh TOKa. 3akoH [[xoyns — Jlenna

«JIeKTPOMATHETH3M»

34. Pa3BuTHe NpeCTaBiIeHU O IPUPOJAEC MarHeTu3Ma.

35. OCHOBHBIE TOHATHS U MIPEACTABICHHS O MPUPOJIE MarHETHU3MA

36. Cumna Jlopenna. [lone B

37. MarHuTHOE M0JI€ pAaBHOMEPHO ABMXKYILIETOCS 3aps/a

38. Bpamaromuit MomeHT. UHAYKIUSA U HAPSHKEHHOCTh MAarHUTHOTO TOJIs

39. MaruuTHoOe noJie Toka. 3akoH buo - CaBapa — Jlamnaca

40. UnTerpanbHas (opMa OCHOBHBIX 3aKOHOB MarHUTHOTO TOJIS

41. Muddepennmanbuas popma OCHOBHBIX 3aKOHOB MAarHUTHOTO TIOJIS

42. [Ipumepsl MpUMEHEHHS TEOPEMBI O IIUPKYIALUU BekTopa B

43. Cuna Amnepa. 3akoH Amrmepa

44. Cuia B3aUMOJICHCTBHUS MTApaJUIEIbHBIX TOKOB

45. PaboTa 1o nepeMenieHlio IpoBOIHMKA U KOHTYPa C TOKOM B MarHUTHOM T10JI€
46. Hamaraunuenue Bemectsa. HamarunueHHocts J

47. Toxu Hamarauuenus |,

48. Teopema o IMPKYIALMS BeKTOpa J

49. Bekropsl B, J, H. Ux B3aumMHas CBS3b U POJIb B OMUCAHUH MAarHUTHBIX MOJIEH
50. I'panuunsbie ycnoBus Ais BekTopoB B u H

51. Ilone B 0qHOPOJHOM MarHeTHUKE

((3JIEKTp0MaFHI/ITHaﬂ HHAYRKIUSD»

52. SIBnenue 31eKTpOMarHuTHOM MHAYKIMK U cuna Jlopenna

53. DneKkTpoABMKYILAs CUila UHIYKIMH

54. SlBneHre MHAYKUMU B HENOJBMKHOM IPOBOJHUKE. HMHAYKIIMOHHBIE TOKM B CIUIOIIHBIX
IIPOBOJTHUKAX

55. 3akon unaykuuu @apazes u npasuio JleHna

17



56. DieKTpoMarHuTHas UHAYKIUS U 3aKOH COXPAaHEHUs S3HEPTUU
57. YacTHble cinyyau MHAYKIUU. SIBIIEHHE CAMOUHIYKLIIUA

58. HacTHble citydan UHAYKIUH. B3anmHas uHIyKIus

59. DHeprus 31eKTPOMarHUTHOTO MOJIs

«HepeMeHHble oJisfi 1 TOKH»

60. Cuctema UHTErpaJbHBIX YpaBHEHUN MakcBesuia
61. Cucrema muddepeHnnanbHbIX ypaBHEHHH MakcBesia
62. DHeprus nojs U ee notok. Bekrop Ymosa — [loiiHTHHra

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

. Relationship between the strength of the electrostatic field and its potential
. 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. Branched chains. The rules (laws) of Kirchhoff

33. Work and power current. Joule-Lenz law

O©CoOoO~NOUTE,WNPEF

"Electromagnetism"
34. Development of the idea of the nature of magnetism.
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

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.
54.
55.
56.
S7.
58.
59.

The phenomenon of electromagnetic induction and the Lorentz force
Electromotive force of induction

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

The Faraday induction law and the Lenz rule

Electromagnetic induction and the law of conservation of energy
Special cases of induction. The phenomenon of self-induction
Special cases of induction. Mutual Induction

The energy of the electromagnetic field

"Variable fields and currents"

60.
61.
62.

Maxwell's system of integral equations
Maxwell's system of differential equations
Field energy and its flow. Umov-Poyntinga vector

5.2.3. TunoBble 3a1a4u JAJjisi oueHKH chopmupoBanHocTd komnereHmun OIIK-1

IIpumep KOHTPOJBbHOI padoThl Mo pasgeny «MexaHMKa» iIsi OUHeHKH C(HOPMHPOBAHHOCTH
komnerenuun OINK-1 B BU/Ie yMeHHUI U BJIaJIeHUH

Bapuanr 1

3adaua Nel

Touka M aBmxeTCS IO OKPYXHOCTH COTJIACHO YPaBHCHHUAM

(r, ¢ — monsipHBIe KOOpAMHATHI). HaiiTi MpoeKIin CKOpoCTH TOUKU M Ha OCH HOJISIPHON CHCTEMBI
KOOpJAMHAT, YpaBHEHUs ABMXKEHUS TOUKU M1, ONHMCHIBaOIEH rojiorpad CKOpOCTH, U POEKIUH

r = 2b cos (kt/2), ¢ =kt/2

CKOpPOCTH TOYKH M.
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The point M moves along a circle according to equations
r =2bcos (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.

3aoaua Ne2

['Bo3p BOMBaeTcst B cTeHy, okasbiBawolnyto comporusierue 700 H. [lpu xaxmaoMm ymape mMosioTka
r'BO3/b yriyousercs B creHy Ha maauHy 1=0.15 cm. OnpenenuTh Maccy MOJIOTKA, €CIIU MPH yaape o
LUIANKY TBO3/sI OH UIMEET CKOpocTh 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 | = 0.15 cm. Determine the mass of the hammer if it hits a speed v
= 1.25 m/ s when striking the nail head.

IIpuMep KOHTPOJBbHOH PpPadoThHI MO Ppa3iely <«3JEeKTPUYECTBO M MATHETH3M» UIsl OUEHKH
chopmupoBannoctu komnereHuuu OITK-1 B BUIe YMeHUI U BJIaJeHU

Bapuanr Nel
3aoaua Nel

Monynu HanpsiKeHHOCTH 3JIEKTPUYECKOTO TMOJIs, CO3JaHHOTO TOYEYHBIM 3apsiioM (, B TOukax A u B
paBHBI COOTBETCTBEHHO E4 u Ep. OmnpeaenuTe MOAYNIb HANPSYKEHHOCTU 3JEKTPUYECKOTO MO B
touke C, nexanier mocepeuue Mexay ToukamMu A u B (3apsi ¥ Bce TOUKH PaCIiOOKEHBI Ha OTHOM
JIUHUHN).

Modules of electric field strength created by a point charge q 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).

3aoaua No2

1. Tlomyuuts 3aBucuMOCTb E(I), coryiacHo KOTOpO# CrHagaeT HANpsHKEHHOCTDh SIICKTPUYECKOTO
MOJISI, CO3JaBaEMOI0 PABHOMEPHO 3apSKEHHBIM C JUHEHHOW IIOTHOCTBIO [] MpsSMBIM
CTepXKHEM JUIMHBI 2a, ecliu I - pacCTOsHUE OT LEHTpa CTEepKHS 1O TOYKH, JeKalledl Ha
MPSIMOMA, IEPIICHIUKYISIPHON K CTEPKHIO U MPOXOAAIIEH Yepe3 ero eHTp.

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 cma, 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.

3adaua N3

HaiiTn eMKOCTh TJIOCKOTO KOHAEHCATOpa, MPOCTPAHCTBO MEXKY OOKIaJKaMH KOTOPOTO 3arOTHHIIN
JIBYMsI JMAJIEKTpUKamMu ¢ ToimuHaMu 01 u d2 ¢ mponuiaemoctsiMa [11 U [J2, COOTBETCTBEHHO.
[Tnomanp kaxxao0# 0OKIaaKK paBHa S.

o dy

20



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.

1.2.4. Tlpumep 3aga4, BLIHOCUMBIX HA IK3aMeH /JIsl OlleHKH c()OPMHUPOBAHHOCTH KOMIIETeHMH
OIIK-1
3amaun BRIOMPAIOTCS CIy4aiiHBIM 00pa3oM.

3amaua Nel

[TonyunTh 3aBUCUMOCTB TOKa Y€pe3 CONpOTUBIIEHHE R 0T mapaMeTpoB, yka3aHHbBIX Ha
cxeMe. BHyTpeHHHe cONPOTUBIICHHS HCTOUHUKOB IIPEHEOPEKUMO MaJIb

6. YueOHO-MeTOAUYECKOE U HH(POPMAIMOHHOE 0DecTIeYeHHe TUCIIUTIIHHbI
MexaHunka

a) OCHOBHasI IUTEpaTypa:

ETS Physics Test. Practice Book. Educational Testing Service 2004 ISBN: 54721-007627

0) TOTOJHHUTENIbHAS JIUTEpATypa:

G. Douglas. Physics for Scientists & Engineers with Modern Physics (4th Edition) ISBN 978-5-
9916 86 24-2

B) mporpamMmmHoe obecrnieueHue u aTepHeT-pecypchl

donx 00pazoBaTeNbHBIX EKTPOHHBIX pecypcoB HHI'Y um. H.W. Jlo6aueBckoro.
http://www.unn.ru/books/resources.html

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

7.MaTepuajibHO-TeXHUYeCKOe obecneyeHne JUCIUNITHBI

[ToMemenus mpeacTaBisioT co00i ydeOHbIE ayIUTOPUH JJIsl TIPOBEICHUS Y4EeOHBIX 3aHATHH,
MPEeIyCMOTPEHHBIX TMPOTPaMMOM, OCHAIICHHbIE OOOpYIOBAaHHMEM M TEXHHYECKHMMH CpEACTBAMHU
oOyueHusl.

[Tomemienuss A caMOCTOSATENbHOW paboOThl OOy4aroOUIMXCS OCHAIEHBl KOMIBIOTEPHOU
TEXHUKOM € BO3MOXKHOCTBIO MOAKIIOUeHUs K cetu "MuTepHer" u obecredeHbl JOCTYIIOM B
AIIEKTPOHHYIO HH(DOPMAILIMOHHO-00pa30BaTENbHYIO CPEy.

IIporpamma cocraBiena B cootBercTBuu ¢ Tpeboanusmu ®I'OC BO /OC HHI'Y
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http://znanium.com/catalog.php?item=booksearch&code=Иродов%20Курс%20общей%20физики
http://znanium.com/catalog.php?item=booksearch&code=Иродов%20Курс%20общей%20физики
http://www.unn.ru/books/resources.html
http://e-learning.unn.ru/

ABTOD (BI) I'pesuna A.B.

ITanaceuko A.T.

NBanuenko M.B.

Penenzenr (b1)

3aBenyromuii kadenpoit mpuKIaIHON MaTEMaTUKU NBanuenko M.B.

[TporpamMma o100peHa Ha 3aceJTaHUH METOAMYECKON KOMIUCCHH WHCTHTYTa WH()OPMAITHOHHBIX
TEXHOJIOTHH, MareMaTuku U Mmexanuku ot 30.11.2022 rona, mporokos Ne 3.
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