[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:

00 Kparosa Mo N PEHETEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS

[lomxHocTb: MpopekTop no y4ebHO-MeToaNYECKON W i i
[ata nognucanus: 03.12.2025 16:05:29 CHHCKOH (DEIlEPAuHH

YHUKaNbHbIA NPOrPaMMHbIiA KNHoY: (MH.HOBPHAYKH POCCHH)
b066544baele449cd8bfce392f7224a676a271b2

®EJEPAJIBHOE TOCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJBHOE YUPEXK/IEHUE BBICILEI'O OGPA30BAHNSI
«TOHEIKUM HAI_II/IOHAJIbelﬁ YHUBEPCUTET YKOHOMUKHU U
TOPI'OBJIM UMEHU MUXAWJIA TYTAH-BAPAHOBCKOI O»

SKTOP 10 YHeOHg-MeTOMYECKOH
o /.-r;_’.
N/ JI.B. Kpsuiosa

PABOUYASI IIPOIPAMMA.YYEBHOH JUCIMIIMHBI
51.0.11 PU3UKA

(ndp. HazBaHue YHEOHOH AMCLUMIUIMHBL B COOTBETCTBHH € yueBHBIM MAaHOM)

YKpynHeHHas rpyTiiia HanpaB/leHus MOArOTOBKH/CIIELMAIbHOCTH
13.00.00 DJiekTpO- ¥ TeMJ03HepreTuka

(ko/1, HAaMMEHOBAHHE)

ITporpamma BbICLIEro 00pa3oBaHus — NporpaMma OakanaBpuaTa

HarpapsieHue MoAroTOBKH/CreanbHOCTB !
13.03.03 DHepreTnyecKoe MalIHHOCTPOEHHE
38.03.01 DxoHOMHKA

[Tpoduib:
Xo0J10AH/IbHbI€ MAIIHHBI H YCTAHOBKH H YKOHOMHKA

HCTHUTYT NUIIEBbIX NPOU3BOIACTB

dopma oOyueHust, Kypc:
ounas ¢opma 0byueHus- 1 Kypc

Pabouas nporpaMMa aganTupoBaHa st JIML ¢ OrpaHU4YCHHBIMH BO3MOKHOCTSAMHU
300pOBbs U HHBAJIN10B

Jonenk
2025
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1. ONHUCAHUE YYEBHOH JUCHMUILINHBI

Haumenosanue HaumenoBanue Xapakrepuctuka yueOHON JUCUMITIMHDI
roKasareJs YKPYIIHEHHOM IPYIIIEI Ounas 3aouHas popma
HallpaBJIeHUH dbopma o0y4eHus
MOJIFOTOBKH, o0yueHust
HalpaBJeHUe
IIOATOTOBKH,
npoduik, mporpamMma
BbICLLIEr0 0Opa30oBaHUS
Konuyectso YKpylHeHHas rpymnia Ob6s3arenbHast
3a4YETHBIX HallpaBJIEHUH
eMHUI] — & [MIOATOTOBKHU
13.00.00 Dnexrpo- u
TEeII09HEepreTUKa
Hanpagnenue
NOATNOTOBKHU
13.03.03
DHepreTuyeckoe
MallMHOCTPOEHHUE
38.03.01 DxoHoMMKa
Monyneii — | [Ipodub: I'oa NoAroToBKH
CMBICTOBBIX XonoauibHble MalllMHbI 1-i
Moayjen — 4 U YCTaHOBKU U
Obwee YKOHOMMKA Cemectp
KOJINYECTBO 1-1 | 2-1 | |
yacoB — 252 Jlexuun
32 yac. | 32 yac. | I
KonuuecTtBo IMpakTHYecKHe, CeMHHAPCKHE

4acoB B HEJIEIIO
1151 OYHOH (POPMBI
o0yUeHus:

ay AIMTOPHBIX — 4
CaMOCTOSATEJIbHOM
paboThI
o0yuaronerocs —
2,8

IIporpamma BeICLIETO
nmpohecCHOHaIBLHOrO
00pa3zoBaHUs —
nporpaMma
OaxanaBpuara

JAHATHH

JlaGopaTopHbie 3aHATHA

CamocrosnTe/ibHas pabora

30yac. ‘ 32 yac.
44,15 |49 yac.
Jac.

NuauBuayaibHble 32aHUSA:

2 TMK

| AIIP | AIIP

dopmMa NpoMeKyTOUHOMN aTTeCTAUMM:
(11 hepeHIMpPOBaHHbIH 3a4eT, IK3aMeH )

3auct | DK3aMCH

|

]
Bavct @ 2DK3amMeH




Ilpumeyanne. lnst ouHol opMbl 00yueHHS! YKa3bIBAETCS KOJMYECTBO ITPOBOIMMABIX
TEKYIIUX MOIYJbHBIX KOHTposied (Hampumep, 2TMK), npu Hanmuyuu — KypcoBsas
pabora/kypcoBoit mpoekt (KP/KIT); mus  ouno-3aouHoit  Qopmbl  06yueHus
yKa3blBaeTCs, NpH HaMYMHK, ayJUTOpHAas MUChbMeHHas paboTa/KoHTponbHas paboTa
(AITP), xypcoBas pabota/ kypcooii npoekt (KP/KIT).

CooTHouleHHe KONMYEeCTBA YacOB ayIUTOPHBIX 3aHATHH U CAMOCTOSTELHOM
paboThl COCTABJISET:
JUTst O4HOM (opMbl 00yueHust —62/44,15
64/49

2. LIEJIb Y 3AJIAYM YUYEBHOM U CIUTILINHBI

[lesab yyeOHOM AHCHUNIHHBI: QOPMUPOBAHUE KOMIETEHIMH, HAIIPaBIEHHBIX
Ha pa3BUTHE HAYYHOrO0 MHUPOBO33PEHUS, NPEACTaBICHUS O COBPEMEHHOW KapTHHE
Mupa, npuoOpereHue QyHAAMEHTAJIbHBIX 3HAHWM W OBJIaJIeHHe OCHOBHBIMH
npreMaMyd ¥ METOJAaMHM I103HABATEIbHOM [esITeIbHOCTH KaK OCHOBOW Oynylien
npoeCcCUOHATILHOM e TeIbHOCTH.

3agaun y4eOHOH AMCUMNJIMHBI: [JI YCIELIHOTO OCBOEHMS MPOrpaMMbl
IaHHOTO MOJIyJis oOyuarolueMycsi HeoOXOAUMbl 0a30Bble 3HaHHUS, YMEHUS,
FOTOBHOCTH, NPHOOPETEHHBbIE NPHU HM3YYEHHH MaTeMaTWKd U GH3UKH B 00beMe
001meodpa3oBaTeNIbHON CpeaHEeH MKOJIBI.

3. MECTO YYEBHOM JUCLMIIJIMHBI B CTPYKTYPE OIIOIl BO

Vyebnasg gucuumivba 51.0.09 «Dusuka» OTHOCUTCS K 00si3aTe/IbHON YacTH
OITOIT BO.

M3yueHue NaHHOW IUCLMIUIMHBEI 0a3upyeTcss Ha 3HAHUH TaKUX Y4eOHBIX
JUCLIMIUIMH: «BpIcias MaTeMaTUKay, «K XUMHUS».

VyeOHas MUCHMIUTMHA SIBISETCS OCHOBOIOJIArarolled Ui TaKuxX yueOHBIX
JUCLIUILIHH: «be3zomacHocTh YKU3HEESATETBHOCTH Y, «XUMUIY,
«EcTecTBeHHOHAy4YHas KapTUHA MUPa».

4. IEPEYEHD TJIAHUPYEMBIX PE3YJBTATOB OBYYEHMUSI IO
YYEBHOM JUCHHUILUIMHE (MOAYJIIO), COOTHECEHHBIX C
NJIAHHPYEMBIMHA PE3YJIBTATAMM OCBOEHMA
OBPA30OBATEJIbHOH ITPOI'PAMMbI




B pesynbraTe ocBoeHUs H3ydeHHs y4eOHOH AMCUMILIMHBI Y OOYHaroIerocs
AOJDKHBI OBITh CHOPMUPOBAHBI KOMIIETEHIHH i HHAHKATOPbI HX J0CTH/KEHHS:

Koa u nanmenoBanne

Kon u HanmeHnoBanune nnankaTopa nocrmmennn

KOMIIETeHLIUH KOMIIEeTeHUHH
OI'lK-3. Criocoben N-1orik-3. [IpumenseT maremaTU4YeCcKuii annapat
IIPUMEHSATh aHAJIMTUYECKON FreOMETPUH, JIMHEHHOU anreOphl,
COOTBETCTBYIOLINH auQhepeHLnanbHOr0 H MHTErPaabHOr0 HCYUCIIEHNUS

(Gu3MKO-MaTeMaTHYeCKU i
amnrapat, MEeTOJbl aHaJIu3a
M MOJIEJIMPOBAHUS,
TEOPETUYECKOTO U
5KCTNepUMEHTaIbHOTO
MCCIIeIOBaHUS TIPU
peleHun
npodeccHoHaIbHBIX 3a1ay

(yHKLIUM OHOM NTepeMeHHOM

U-20nk-3. [IpuMeHsieT MaTeMaTU4YecKHii anmapaT
TeOpUst PYHKIIMM HECKOJIBKUX MePEMEHHBIX, TEOPHH
(GYHKLMNA KOMIUIEKCHOTO ITEPEMEHHOTO, TEOPHHU PSIIOB,
TEOpUH AU PepeHIHaTbHBIX YpaBHEHHH

WNJI-3onk-3. [IpuMensier MaTemaTuueckuii annapar
TEOPUHU BEPOSITHOCTEH ¥ MaTeMaTH4YeCKON CTAaTUCTUKH
U 1-4onk.4. [Ipumensier maTeMaTHiecKuii anmnapar
YUCJICHHBIX METO/IOB

NI-50nk-s. JleMoHCTpupyeT noHuMaHue (hU3nUeCcKuX
SIBJICHUH U PUMEHSET 3aKOHbI MEXaHUKH,
TEPMOJIMHAMUKH, DJIEKTPUYECTBA U MarHeTU3Ma, ONTHKH,
KBaHTOBOW MEXaHUKH U aTOMHOM (pU3uKHU (371€MEHTHI)
N -60nk-6. JleMOHCTpUpYeT NOHUMaHUE XUMUYECKHX
MPOIIECCOB M 3HAHKE OCHOBHbIX 3aKOHOB XUMHH.

B pesynprate u3ydeHns AUCLMIUIHHBI 00yUYarOLIMHACS TOKEH:

3HaTh:

3HaTb W NOHHMATh CYTh OCHOBHBIX (bH3H1{eCKHX SIBJIEHUW W HJIEH,

oBJaleTh (DyHIaMEHTAIbHBIMU MOHITUSIMU, 3aKOHAMU U TEOPUSIMHM KIaCCHYECKOH H
COBPEMEHHON (PU3UKU,0BAIeTh NpHUEeMaMH W METOJaMH pELIeHHUss KOHKPETHBIX
3a/1a4 U3 pazHooOpa3HbIX 00JacTehU3nKU, 03HAKOMUTBECS C COBPEMEHHOM Hay4HOM
anmnaparypomu.

YmeThb: HCNOJIB30BATh IOJIyYEHHbIE 3HAHUS IPU PELIEHMH IPAKTHYECKUX
onpocoB, chopMHUpPOBaTh IeJib  TPOBeIeHHUs  (U3UYECKOrO  SKCIIEPHMEHTa,

aHaJIU3UPOBAThH MOJIyueHHbIE  pe3yJIbTaThl NPOBEIEHHOW  paboThl,

aHaJM3UPOBaTh KOHKpeTHbIe (hU3MuecKkue SBIEHUS U IPOLIECCHI, ONpenessiTh
TOYHOCTb H3MepseMOW (U3MYecKor BeTUdYuHBI, CHOPMUPOBATL YMEHHE BBIINEIAThH
KOHKpeTHOe (M3UUecKoe cojepXkaHWe B TNPUKIAQHBIX 3ajadax CBOeH Oymylien
npodeccuu.

Baapers: COBPEMEHHBIMH  METOJaMH  (PHU3MYECKMX  HMCCIIeJIOBaHHH,
COBPEMEHHON Hay4yHOM W TEXHUYECKOW amraparypou, MnpueMamMud MU MeTOoJaMu
pellieHHsI KOHKPETHBIX 3alad U3 pa3HbIX obsacteld GU3UKH.

5. IPOTPAMMA YYEBHOU JUCLIATIJIMHBI
Mopyabs ®usuka
1-i cemecTp
Cwmbici0Boi moayJib 1. OcHOBBI MeXaHHKH H MOJIEKYJISIDHOH (PH3HKH



Tewma 1. Kunemaruka MaTepuanbHON ToUKH. JIHHAMEIKA TOCTYIIATENBHOIO ABUKEHHSI.
Tema 2. JTunamuka nocTynaTesbHOTO ABHKEHHS. BpalarenbHoe ABMKEHNE
TBEPOro Tena.

Tema3. Pabora. Mexanudeckas sHeprus. 3aK0oHbI COXPAHCHHUAL.

Tema 4. OcHoBBI MOJTEKY ISIPHO-KMHETHUECKON Teopuu. Mzonpoueccsl. neanbHblit
ras.

Tema 5. fIBnenus nepenoca. Pactipenenenne Maxkcsenna

Tema 6. IepBblit u BTOpoii 3aK0HBI TepMoAHHaMKUKK. CBONWCTBA XKHUAKOCTEH U
TBEPAbIX TeJl.

CMmbic/10BOH MOAYIb 2. DJIeKTPOAHHAMHKA

Tema 7. Dnextpocraruka. BeliecTBo B 3/1eKTpHYECKOM TOJIE.

Tewma 8. IlocrostHHBIN nekTpudeckuii Tok. 3akoHsl Oma, [hroys - Jlenna.

Tema 9. DnexTpomarnerusm. 3akonsl buo — Capapa -Jlamnaca, Amnepa, Jlopenia.
DJeKTpOMarHUTHAs UWHILY KK,

Moayabr ®usuka

2-ii cemecTp

CwmbicaoBoi moayasb 3. Kosie6anus u BosiHbl. BoiHoBasi onTHka

Tema 10. Konebanus u ux cBoiictBa. MasTHUKHU.

Tewma 11. Yrpyrue u a1neKTpoMarHuTHbIE BOJIHBI. Y paBHEHUE BOJH. DHEPIrus
BoJIHBL. MHTEepdepennus BonH. CTosiure BOJIHbL. 3ByKOBBIE BOJIHBI. OCHOBHBIE
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH, UX LIKaJja.

Tema 12. Bonnosas ontuka. UaTepdepenuus, 1uppaxuus, Jucrepeus,
noJisipy3alius CBeTa.

CwmbiciioBoii moayJib 4. KBantoBasi onruka. @u3uKa aToMa H aTOMHOIO siApa
Tema 13. TennoBoe uznyuenue. Bueunuii poroapdext. YpapHenue
DiiHwrerHa. Dddext Komnrona.

Tema 14. BosHOBBIE CBOMCTBA BellleCTBA. DJIEMEHTBI

KBAaHTOBOU MEXaHUKH.

Tema 15. @usuka atoMHOro siipa. PaqrnoakTMBHOCTE. SIepHbIe peakiuu.
DeMeHTapHble YaCTULIBL.

6. CTPYKTYPA YYEBHOM JUCLUATLIAHDI

HazBanue KonnyecTBO yacoB
CMBICJIOBBIX ouHas opma 00ydeHus 3204Has/04HO-3a04HAas
MOAYyJIeH U TeM dopma 0OydeHuUsI
BCETO B TOM 4YHCJIE BCETO B TOM 4HCJIe
n' | n?| na6® | uagt| CP? a| o | na6 | uagn | CP
1 2 34| 3 6 7 8 9|10 11 | 12 | 13

Monayasb 1. @®u3uka

1-i1 cemecTp. CMblca0Bo# MoayJib 1. OCHOBBI MEXaHHKH H MOJIEKYJISPHOH (PH3HKH

Tema 1.
Kunemaruka 10 5 4 4
MaTepUajIbHOU




TOYKH.
Kunemaruueckue
XapaKTEePUCTUKH
MOCTYNATENLHOTO U

BpalLaTENbHOIO
TBUKEHHUSL.

Tema 2 Jlunamuxa
[OCTYNATEIBHOIO
JIBHKEHMUSL..
BpauarensHoe
JIBUKEHUE TBEPIOTO
Tena.

12

Tema 3. Pabora.
Mexannyeckas
9HEprus. 3aKOHbI
COXpaHEeHUs.

Tema 4. OcHOBBI
MOJIEKYJIIPHO-
KWUHETUYECKOH
TEOPUHU.

W neanbHbli ras.

10

Tema 5. fIBnenus
nepeHoca.
Pacnipenenenue
Makxkcgenna. .

16

Tema 6. [lepBriii u
BTOPOM 3aKOHBI
TePMOAUHAMHUKH.
CaoiicTBa
KUIKOCTEH U
TBEPABIX TE.

16

Hmozo no
CMbICII080MY
mooyio 1

72

20

20

32

CwmpbicaoBoii MoayJb 2. DJeKTPOAHH

AMHKA

Tema 7.
DIeKTpOCTaTHKA.
BemectBo B
EKTPUIECKOM
rnoJe.

10

(§S]

Tema 8.
[TocTossHHBIN
JNEKTPUYECKUI TOK.
3aKOHBI
MOCTOSIHHOT'O TOKA':

10




Owma, [bxoyns -
Jlenua .

Tema 9.
DNEeKTPOMAarHeTHsM.
3akoHnsl buo —
CaBapa -Jlamiaca, 14,15 | 4 6 4,15
Awmnepa, Jlopenua.
DneKTpoMarHuTHas
UHAYKLHS

Hmozo no
CMBIC/I080MY 34,15 |12 10 12.15
MOOyI0 2

Bcero nmo
CMBICJIOBBIM 106,15 | 32 30 44,15
MOYJISIM

Kamm 1,6

CPsk

HK

K3

Kammok 0,25

Konmponw

Bcero yacos: 108 |32 30 44,15

2-#i cemectp . CwmbicaoBoi moayJb 3. «Kosnebanusi u BoJsiHbl. BosiHOBasi onTHKA.

Tema 10.
KOHf:ﬁElHHﬂ U UX 18 6 6 6
CBOMCTBA.

MasiTHUKH.

Temall. Ynpyrue u
3JIeKTPOMarHUTHbBIE
BOJIHBI. Y paBHEHUE
BOJIH. DHeprus
BOJIHBI.
WuTepbepenuus 18 6 6 6
BOJIH. CTosiune u
3BYKOBbIE BOJIHBI.
OcHoBHBbIE CB -Ba
3JIEKTPOMArHUTHBIX
BOJIH, UX IITKaJA.

Tema 12. BonHoBas
OIITHKA.
Uurepdepenuus,
nudpaxuus,
aUCTIepCUs,
MOJISIPU3ALIHS CBETA.

22 6 8 8

Hmozo no 58 18 20 20




CMbICII080MY
Mooyiio 3

Cmobicnogoit modyns 4.«KBautoBasi ontuia. ®usuka

aToMa

H aTOMHOI'O

aapa

»

Tema 13. Tennosoe
U3ITyYeHUe.
BHewnuit
poroaddexr.
YpaBHeHue
OWHILTEHHA.
Dddext Komnrona.

18

Temald4. BonHoBsle
CBOMCTBA BeIIECTBA.
DJIeMEHTBI
KBAaHTOBOH
MEXaHHKH.

14

10

TemalS. ®usuka
aTOMHOTO sipa.
PannoakTUBHOCTS.
SlnepHele peakuuu.
DJeMeHTapHbIe
YACTHLIBI

23

11

Hmozo no
CMbICI080MY
Mooy 4

S5

14

12

29

Bceezo 3a 2-a
cemecmp

113

32

32

49

Kamm

1,6

CPrk

HK

K3

2

Kammoak

0,4

Koumpons

27

Bcezo uacos

144

Beerozalull
ceMecTp

252

64

62

93,15

[Tpumeuanus: 1. 1 — nexkuum;

2. 1 — npaKkTU4yeckue (CeMUHapCKUe) 3aHsITUs;

3. 1ab — 1abopaTopHbIe 3aHATUS;
4. UHI — UHOUBUYaJIbHbBIE 3aHATHS;
5. CP- camocTosiTensHas padbora.




7. TEMbI CEMUHAPCKHUX U TIPAKTUYECKHUX 3AHATUM ne

[IJIAHHPOBAJINCh
Ne HaszBanue remMbl KoanuecrBo
n/n qacon

ounasi | 3aounasn
¢popma | ¢opma

Kunnematnka marepuanbHoit Touku. Kunemarnueckue
XapaKTePUCTHKH TOCTYTATeIbHOrO U BpallaTeIbHOIro
JIBU)KEHHS.

2 | /luHamuKa IOCTynaTeNbHOTO JBUXEHUs . BpaiarensHoe
JIBUOKEHUE TBEPIOTO TeJia. ] )
3 | Pabora. Mexanuueckas sHeprus. 3aKOHbI COXpPaHEHHS. -
4 | OCHOBBI MOJIEKYNSIPHO-KMHETHYECKOH TEOPHH.
WNpeanbHbli ras. )
5 | Asnenus nepeHoca. Pacnpenenenue Makcpeuia. - =
6 | IlepBblit u BTOpO# 3aKOHBI TepMOAMHAMUKU. CBONCTBa
YKUIAKOCTEH U TBEPJBIX TEJl. i )
7 | DnekTpocraTka. BelecTBo B 371€KTpUIECKOM MOJIE. - -
8 | IlocTOsIHHBIM 27eKTPUYECKUN TOK. 3aKOHBI IIOCTOSIHHOTO
toka: Oma, Jlxoyns -JIenna . ]
9 | DnexrpomarneTusMm. 3akonsl buo—Casapa-Jlamnnaca,
Awmrnepa, JlopeHua. DneKTpoMarHuTHas UHY KLU i
10 | Konebanust u ux cBoiicTBa. MasiTHUKH. - s
11 | Yopyrue u anekTpoMarHuTHble BOJIHBI. Y paBHEHHE BOJIH.
DHeprus BosiHbl. MHTepdepenius BoaH. CTosS4YMe BOJIHBI. i
3ByKOBBIe BOJIHBL. OCHOBHBIE CBOMCTBA i
3JIEKTPOMArHUTHBIX BOJIH, UX LIKAaJA.
12 | BonHoBas ontuka. MaTepdpepenuys, nudpaxims, )
JIMcIiepcusi, MOJIsIpU3allusi CBeTa. i
13 | TennoBoe uznyuenue. Bueunuii poroaddext. YpaBuenue )
DunTeina. Oddext KomnToHa. X
14 | BosHoBBIE CBOWCTBA BellleCTBA. DJIEMEHThI KBAHTOBOM )
MEXaHUKH. i
15 | ®usuka aromHoro sigpa. PagnoakTuBHOCTE. fnepHble
peakiyHu. - 5
DjemMeHTapHble YaCTULbI.
Beero: =
8. TEMbI JIABOPATOPHBIX PABOT i
Ne Hassanue TemMbl KoauuecTBo
n/n 4acoB




OYHas
dbopma

3aounas
dopma

Kunemaruka mMatepuanbHo# Touky. KunemaTuueckue
XapaKTepUCTUKY MOCTYNATELHOTO ¥ BPAIATEILHOIO
JIBYOKEHHS

(89

JlMHaMuKa MOCTynaTesIbHOro ABMXKEHHs. BpalarensHoe
JBU)KEHUE TBEPJOro Tela.

W

Pabora. Mexanuueckas sHeprus. 3aKOHbI COXpaHEHHUs!.

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.
WneanpHbI ras.

SIBnenus nepenoca. Pacnipenenenne Makcsesuia.

lepBblit ¥ BTOpOIi 3aKOHBI TepMOAHHAMUKU. CBOMCTBA
KUOKOCTEH U TBEPJbIX TeJl.

3JIGI(T]JOCTEITI/IK3. BeinecTBo B DJIEKTPHUYECKOM I10JIE.

[TocTosiHHBIH 25eKTpUYecKUil TOK. 3aKOHBI IIOCTOSIHHOTO
toka: Oma, [Dxoyins -Jlenua .

= I e N s £ Y =200 | NS 1 I =N

OnextpomarHetusm. 3akonsl buo—Casapa-Jlamnaca,
Awmnepa, JlopeHna. DneKTpoOMarHUTHAs WHIY KLU

(o))

10

Komnebauus u ux cBoiicTBa. MasiTHUKH.

11

Ynpyrue u 31eKTpoMarHuTHbIE BOJIHBL. Y paBHEHUE BOJIH.
Oueprus BosHbl. MaTepdepenius BoiH. CTosyre BOJHBI.
3ByKOBbIe BOJIHbI. OCHOBHBIE CBOMCTBA
9JICKTPOMArHUTHBIX BOJIH, UX LIKaJIa.

L2

Bonnogsas ontuka. MUutepbepenims, nudpakiims,
JUCTIEPCHs, TOJIIPH3aIUs CBeTa2

13

Tennosoe usnydenue. Buemnuit poroaddexr. YpaBHenue
OuHiuTerHa. Dddext Komnrona.

o

14

BonHoBEIE cBOMCTBA BellecTBa. JJIeMEHTELI KBAaHTOBOM
MEXAaHUKH.

15

®du3uka aTOMHOTI'O aapa. PanroakTHBHOCTS. H}:[epﬂme
PEaKIHun.
3J‘[BM€HT8pHBI€ HaCTHLBL.

Beero:

62

9. CAMOCTOATEJIbBHASA PABOTA

HazBanue TemMbl

KoaunuyecTBo
YacoB

OYHAas
dhopma

3aouHas
dopma

Kunemaruka MaTepHaﬂbHOi;I Touku. KnHemaruueckue
XapaKTepUCTHKH TOCTYIATEJIbHOT0 U BpalaTejibHOI'o
JIBHKEHUS.

4




2 | JluHaMHKKa NOCTYNATeNbHOTO IBIKEHHS.. BpalaTensHoe 4
JBMJKEHHE TBEPJIOTO Tea.
3 | PaGora. MexaHuueckasi SHeprus. 3aKOHbI COXpaHEHHS. -4
4 | OcHOBBI MONEKYISIPHO-KMHETAYECKOH Teopuu. U eanbHbiil 4
ras.
5 | slBnenus nepeHoca. Pacnpenenenue Makcgena. . 8
6 | Ilepsblii u BTOpoii 3aKk0HBI TepMoauHamKKi. CBOHCTBA g
KMJKOCTEHN U TBEpPABIX Tell.
7 | DnekTpocraTika. BellecTBo B 3J1eKTpUYECKOM ToJIe. 4
8 | ITocTOsIHHEIH 2NIEKTPHUYECKUI TOK. 3aKOHBI TOCTOSHHOIO 4
Toka: Oma, JDxoyns -JleHua .
9 | DnexkrpomarseTusm. 3akonsl buo — Casapa -Jlannaca, 415
Awmrnepa, JlopeHua. DiaeKTpoMarHuTHAs WHIY KIS :
10 | Konebanus u ux cBoiicTtBa. MasgTHHKH. 6
11 | Yopyrue u 371€eKTpOMaraHuTHbIE BOJIHBI. Y paBHEHKME BOJIH.
OHeprus
BOJIHBI. MIHTepdepeniius BoH. CTosuKe BOJIHBL. 3ByKOBbIE 6
BOJIHBI. OCHOBHbBIE CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH, HX
1IKasa.
12 | BonnoBas ontuka. Mutepdepenis, qudpakims, ]
JUCIIepcus, TIOJIIpU3alysl CBETA.
13 | TentoBoe n3nyuenue. Bueuinuit porosaddexr. YpaBHeHue
Onnireitna. ddexr Komnrona. 8
14 | BosHOBEIE CBOMCTBA BElLECTBA. DJIEMEHThl KBAHTOBOM 10
MEXaHUKH.
15 | ®usuka aromHoro siapa. PagunoakTHBHOCTB. SaepHbie
peaKIHu. 11
DeMeHTapHble YacTHUIIB.
Bceero: 93,15

10. OBECIIEYEHUE OBPA3OBATEJIBHOI'O IMPOLECCA J1JIsA JIMIY
C OI'PAHUYEHHBIMHA BO3MOXHOCTAMU 30OPOBbA |
HUHBAJIMIOB

B xome peanuzauuu y4yeOHOW IUCHMIUIMHBI HCIOJB3YIOTCS ClIEAYIOLHE
JOTIOJIHUTEIbHbIE METOABbl O00y4eHHs, TEeKYLUero KOHTPOJS YCIeBaeMOCTH U
IIPOMEXYTOUHOMN aTTeCTaluy 00YUaloIIMXCs B 3aBUCUMOCTH OT UX WHIAWBUIYaJIbHBIX
ocobeHHOCTe:

1) nuist riyxXux ¥ cnabocblamx:

- JeKUUU oGOPMIISIFOTCS B BHJIE JIEKTPOHHOTO JTOKYMEHTA,;

- MIMCbMEHHBIE 3a[JaHusl BBITOJHSKTCS HA KOMITbIOTEpPE B NUCbMEHHON (popMme;

- 3a4€T MPOBOJAUTCS B IUCbMEHHOH ¢opMe Ha KOMIBIOTEpPE; BO3MOXKHO
MNpOBCACIIHC B

- (popme TecTUpOBaHUS.




2) Anst ML ¢ HAPYIIEHUSIMHE OTIOPHO-JBUTaTENLHOIO aNnapara:

- JIEKLHK OPOPMIIAIOTCS B BUJIE IEKTPOHHOIO JOKYMEHTA,

- MMCbMEHHBIE 3a/laHUs BBIMOJIHAIOTCS HAa KOMIBIOTEPE B MUCEMEHHOM (hopMe;

- 3a4€T TPOBOAUTCA B IHCBMEHHOH (GOpPME Ha KOMIBIOTEPE; BO3MOKHO
IIPOBEJICHUE B

(popme TecTHpoBaHMS.

Ilpy  HeoOXOAMMOCTH TpefyCMaTpUBAeTCsi yBENMUEHHE BpPEMEHH IS
MOJIrOTOBKHM OTBETA.

[Ipouenypa mnpoBeneHHs NPOMEKYTOYHON aTTecTaluy s 0OYydaroLIMXCs
YyCTaHaBJIMBACTCS C YYETOM HMX MHIMBHUIYATIbHBIX NMCUXO(DU3HIECKHX OCOOEHHOCTEM.
IIpomexyTouHas aTTecTalys MOXKeT IPOBOJUTELCS B HECKOJIBKO STATIOB.

Ilpu nposenenuu mpouexypbl  OLEHMBaHUS  pe3yJbTaTOB  0Oy4eHMs
IPENyCMaTpUBACTCS UCII0JIb30BAHUE TEXHUUYECKUX CPENICTB, HEOOXOIUMBIX B CBSI3U C
WUHJIMBUAYAIbHBIMA OCOOEHHOCTSIMM OO0YYalIIUXCs. DTH CPeACTBa MOIYT ObIThb
NPeIOCTaBJICHbl YHUBEPCUTETOM, WJIA MOIYT HCIOJIb30BaThCA COOCTBEHHBIE
TEXHUYECKHE CPeICTBa.

[TpoBenenue nponenypsl OlEHHBaHMS Pe3y/LTATOB OOYYEHHUS IOIMYCKAETCS C
UCII0Ib30BaHUEM IMCTAaHLIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJOTUH.

ObecrieunBaercss JOCTYHn K MH(QOPMALMOHHBIM U OubIHOrpapuyeckum
pecypcam B cetu FMHrepHer Ui Kaxaporo oOyuaromierocsi B Gopmax,
ananTUPOBAHHBIX K OFPAaHUYEHUSIM UX 300POBbs U BOCTIPUATHS HHGOPMALIUH:

1) nnst rmyxux u cnabocblalyx:

— B [1IeYaTHOU (opme;

— B (hopMe 3IeKTPOHHOTO IOKYMEHTa;

2) [uis AL ¢ HAapyLIEHUsIMUA OTIOPHO-IBUTATEIBHOTO allnapara:

— B TIe4aTHOU (opme;

— B (hOpMeE DJIEKTPOHHOI'O JOKYMEHTA.

— B (pOpMe 3J1eKTPOHHOTO JJOKYMEHTA;

3) 718 Ol ¢ HapyILIEHUSIMH OTIOPHO-JBUTATE/ILHOTO allnapara:

— B [1e4YaTHOU opMe;

— B ()OpME 3JIEKTPOHHOIO JOKYMEHTA;

— B opme aynuodaiina.

11. UHUBUIY AJTbHBIE 3AIAHUS

Bonpocs! auist Tekyumero koHTpossi (1-i cMbICIOBOH MOIYJ1b)

l. ®usnueckue OCHOBBI KiacCHUecKor MexaHuku. KuHemaThka MaTepuajbHOM
TO4KH. CKOpOCTh. Y cKkopeHue. TaHreHUUaIbHOE U HOPMaJIbHOE yCKOPEHHUE.

2. KunHemaThyeckue XapaKTEepUCTHKHM BpallaTeJbHOTO [BMKEHUs. AOCONIOTHO
TBEpPLOE TeNO. YTIJIOBOW MyTh, yrjioBas ckopocTh. Ilepuon oOpaileHus U ero
CBSI3b C YaCTOTOM OOpalleHHs U YIJIOBOH CKOPOCTHIO. YTJIOBOE YCKOpEHHE.
CBsI3b YIJIOBBIX U JIMHEHHBIX BEJTUYHH.

3. Kunemaruka. @opMyIbl A IyTH, CKOPOCTH, YCKOPEHHUSI, [JIsi PABHOMEPHOI'O U
PaBHOIIEPEMEHHOIO IIOCTYNATEIBHOIO JBUKEHUS.

4. Jlunamuka. IlepBslit 3akon HeroToHna. MiHepiinaibHble CUCTEMBI OTCYETA.



[loHsTre cubl U Macchl. BTopoii # TpeTuii 3akoHbl HpI0TOHA.

JvHamMuKa BpalaTebHOrO IBHKEHNs TBEPOTo Tella.

6. Mexanuveckasi pabora. MoIHOCTS. KoHcepBaTHBHbBIE U JUCCUIIATUBHBIE CUJIBI.
Pabota ynpyro#t cuiel. PaGota B mosne cumipl TAroTeHUA.

7. Dmeprus - emuHas Mepa pasIM4HBIX (OPM JBHKEHHS MAaTEpHM.
Mexanudeckas sHeprust. CBsI3b  M3MEHEHMS] KMHETHYECKOMH SHEpPruM Teya ¢
paboTol MpuioXKeHHBIX K HeMy cuil. KuneTnueckas SHEpPrusl BpallaloLierocs
TBEPIOro Tea.

8. Mexanuyeckas sHeprus. [loTeHUManbHas JHepPrusi Teja B [OJE TATOTEHHS.

o

[ToreHuuanpHas dHeprus  ympyrod nedopmauuu. [ 'paduueckoe
MPEACTABIEHUE TMOTEHUUATBHON SHEPrUM IpU MNOMOIIM IOTEHLMATbHBIX
KPUBBIX.

9. 3aKoHBI COXpaHeHHs W HX poJib B (u3MKe. 3aKOHbI COXpaHEHHs HMITYJIbCa,
MOMEHTa UMITyJIbCa, MEXaHUYECKOH SHEPrHH.

10.MonekynspHo -  KMHETHYECKOE M  TEpPMOJAMHAMUYECKOE  OIHCaHUe
MaKpOCKOIIUYECKUX  CHCTEM. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO -
KUHETUYECKOW TEOpUM [Uis JaBieHus. [ a30Bble 3aKOHBI KAk CJeICTBHE
OCHOBHOI'O 3aKOHa.

1. DneMeHTBl KIIacCHYECKOW CTATUCTHKHU. PacnpeneneHue MoONeKys HMAealbHOIO
rasa no CKopoctsaM u 3HeprusiMm. CKOPOCTH I'a30BbIX MOJIEKYJ] W HUX OMNBITHOE
onpeeeHue.

12. Mpeanpuplid  ra3 B Mojie  TArOTeHMs. bapomerpuyeckas  (opmyna.
Pacnipesenenuie bosbliMaHa 110 NOTEHMATBEHBIM SHEPTHSIM.

13. ®usnyeckue OCHOBBI TepPMOAMHAMHKH. TepMoOJMHAMHYECKas cucTema.
[Tonstue o paBHoBecun. OOpatumocTs U HeoOpatumocth. PaGora B
TEPMOJIMHAMUKE.

14. Ilepsoe Hauano TepmoauHaMuku. Temnoémkocts. Csizb Cp u Cv.

15. Crenenn cBobonmbl. PacnpeneneHue dSHeprud 10  CTENEHSIM CBOOOMBI.
BHyTpeHHssl 5Heprusi  MeabHOIO rasa.

16. HanpaBneHHOCTh CaMOIIPOM3BOJIBHBIX IPOLECCOB B 3aMKHYTBIX CHCTEMaXx.
Tepmoaunamuueckast BepOSITHOCTb. DHTPOIIUS U €€ CTATUCTUYECKUN CMBICIT.

17. Outponus. CBsA3b DHTPOMMH C TEPMOAMHAMUYECKMMH BeJIMUMHAMH. BTopoe
HA4yaJlo TEePMOJAMHAMMKH.

18. M30xopHbIii M n300apHEI nporeccsl. [IpuMeHeHe K HUM IIEPBOrO U BTOPOTO
Hayaj TepMOIWHAMUKH.

19. M3oTepmuyeckuii u aguabaTiueckuii npoueccel. [IpuMeHeHne K HUM NEPBOTo U
BTOPOT'O0 3aKOHOB TEPMOJIMHAMUKH.

20. Muxn Kapuo. KoapduuueHT mMone3HOro [OeWCTBUS WIACATBHONW TerIoBON
MallMHBI.

21. DddexTuBHbI paguyc MoJsieKysl. YHCIO CTOJIKHOBEHHMH W CpelHss JJIHHA
cBoOOZHOTO Npobera Monekys. Bakyym.

22. SlBneHre nepeHoca B rasax. HampaBieHHOCTh IIPOLIECCOB  MepeHoca.
OKCIepUMEHTAlIbHBIE  3aKOHBl SIBJIIEHUH IepeHoca.

23. MOJIEKYJISIDHO - KUHETHYECKds TPAKTOBKA HBJICHUS [IepeHocd. 3aBUCUMOCTD
KO3()(ULMEHTOB TEepeHoca OT NapaMeTPOB COCTOSIHHUS.



24. PeanbHble rassl. YpaBHeHue Ban-nep-Baabca.

Bomnpocn! st Tekymero koHTpouis (2-i cMbICJI0BO MOLYIB)

1. OnexrpocTatyka. 3aKOH coxpanenus 3apsana. 3akoH Kymona

2. Tlorox Bekropa D. Teopema I'aycca u e mpuMeHeHHe K BbIUMCICHHIO MOJEH
PaBHOMEPHO 3apsDKEHHBIX OECKOHEYHO IJIMHHOTO LMIHHAPA U C(hephl.

3. Teopema laycca m e€ mpuMeHeHME K BBIYMCIEHMIO IO PaBHOMEPHO
3apsDKEHHBIX MIIOCKOCTEH,  ABYX Napalie/IbHbIX MIOCKOCTEH.

4. Pabora cun osseKTpocTaTHueckoro moss. TeopemMa O LMPKyJSUMM BeKTOpa
HaIpPSHKEHHOCTH  3JI€KTPOCTATHYECKOIO OJIs.

5. TloteHumanbHas sSHeprusi 3apsfa B 3J€KTpocTaTHdeckoM moine. IloTeHuuan.
OKBHUIIOTEHIMANbHBIE  TOBEPXHOCTH. CBfi3b MEXIy HANPSKEHHOCTbIO U
MOTEHIMAJIOM.

6. IlpoBomHUKM B 3JIEKTPHUECKOM M0JIE. DJIEKTPOEMKOCTH KOHAEHCATOPa. DHEprus
3apsDKEHHOr0  IPOBOJHMKA, KOHJAEHCATOpa. JHEpPrusi 3JIeKTPOCTATUYECKOIro
[1OJI51.

7. Dnextpuyeckuit Tok. Tok MpOBOJMMOCTH U YCIIOBHS ero cyniectsosanus. Cuia
Toka. [InotHocTh Toka. [ToHSTHE O CTOPOHHMX CHJIAX.

8. DJIC ucrtounuka Toka. Ilamenue Hampspkenus. 3akoH Oma (MHTerpajbHas M
nuddepenpanpHas  (hopMma 3aImuc ).

9. MaruuTHOe TMoOjle W €ro XapakTepucTHku. [ padudeckoe u3o0OpaKeHue
MarHMTHOIO MOJIS.

10.3akon buo-Capapa-Jlannaca. MarHutHoe TI0Jle MNPSAMOJIMHEMHOrO TOKA.
MaruuTHoe 1oJjie KpyroBoro Toka.

11.Teopema 0 HUpKyIALUM BEKTOpa MHAYKIMKM MArHUTHOTO TMOJIS. 3aKOH MOJHOTO
TOKa U €ro NpUMEHEHWe K pacueTy MarHUTHOro IoJis O0eCKOHEYHO JIMHHOIO
COJIEHOHMJA U TOpOUIa.

12. JleficTBMe MarHMTHOro IOJii Ha TOK. 3akoH Awmmepa. KoHTyp ¢ TOokoM B
MarHMUTHOM I10JI€.

13. Cuna JlopeHua. [[BuxeHue 3apsHKeHHOR 4acTULIBl B OAHOPOJHOM MarHMTHOM
nose (0=90°). J{BuxeHue 3apspKeHHON YaCTHIIbI B OJHOPOJHOM MarHUTHOM MOJIe
(yron mexny v u B He paBen 90°).

14. Cuna Jlopenua. JIBuxeHue 3apsOKEHHOM YacTHLBI B COBMELIEHHbIX
3JIEKTPUYECKOM U MarHUTHOM nousax. Dddekt Xoina.

15. Tlotok BekTOpa MarHuTHOU MHAYKLMHU. [TloTOKOCLIETIIIEHHE.

16. Pabota no nepemereHuI0 MPOBOAHUKA U KOHTYpa C TOKOM B MarHMUTHOM I10JI€.

17. ABnenue snextpoMarHuTHON MHAYKUUH. [Ipupona DJIC uugyknuu. 3akoH
Dapanes. [Ipasuino Jlenua. Toku ®yko.

18. fBnenue camouHnykuuu. WHAYKTHBHOCTb. SIBlieHHME B3aWMHOW MHIYKLMH.
B3anMHas MHAYKTUBHOCTb. DHEpPIusi MAarHUTHOTO MOJIS.

19. MaruutHble cBoiicTBa BellecTB. BekTop HamarHudeHHoCTH. CBS3b MarHUTHON
BOCIIPUMMYMBOCTH U MArHUTHON IIPOHULIAEMOCTH.

20. MarHuTHBIE MOMEHTBI 2JIEKTPOHOB M aroMoB. CBOHCTBa OMaMarHeTMKOB U
napamarHeTukos.. [Ipyupoja JMaMardHeTusmd U napamarterusa.



21. CpoiictBa  peppomarHerkoB. Touka Kiopu. MarsutHsiii TUCTEPE3UC.
MEH‘HHTOMHFKHG H MAarHHUTOXeCTKHUe MaTepHalbl.

Bonpocel st Tekymiero KoHTposst (3-if eMbICI0BOH MOIY.Tb)

I. Konebanusa. Onpenenenvie u knaccudukauus. [apmoHuueckhe KonebaHus
CxopocTs u yckopenue. [Ipy>XKUHHBII MasTHHK.

2. 3amaya 0 MaTeMaTHYeCKOM M  (U3MUECKOM MasTHUKe. COGCTBEHHbIE
3IEKTPOMArHUTHbIE KOJIeOaHHUs B UICANBHOM KoJieOaTebHOM KOHTYpe. JHeprus
FapMOHMYECKOTO  OCLMIIIATOpa  (MEXaHU4YeCKMe M DICKTPOMArHUTHbIE
KoJieOaHus).

3. CiokeHue  rapMOHHYECKHX  KONeGaHWH  OIMHAKOBOrO  HAMpABICHHS  C
OJIMHAKOBBIMM YaCTOTAMHU.

4. Cnoxxenue TapMOHMYECKHX KONEeOaHWH OIMHAKOBOrO HANpaBIeHHsS CO cierka
OTIMYAIOIMMHUCS YacToTaMu. buenusa. CroxeHHe B3aUMHO MEPIEHINKYIISPHBIX
Konedanuil. Ourypsr Jluccaxy.

5. 3aryxarwoiue MEXaHWYEeCKHEe W JJeKTPOMAarHUTHbie  KojiebaHus.
HupdepennmansHoe ypaBHEHHE 3aTyXarOlIUMX SJIEKTPOMArHUTHBIX KoneGaHuid,
ero pellleHWe H aHajiu3. 3aTyXarwolue KoneOaHus. XapaKTePUCTUKU 3aTyXaHHs
KosieOaHuH.

6. BoinyxnenHble konebGanus. JIuddepenuuansHoe ypaBHeHHe U €ro peLieHue.
Pe3onaHc.

7. Bommel. IlpojonbHble W MOMNEPEYHBIE BONHBL  YpaBHEHME  IIOCKOM

rapMOHUYECKOH BOJNHBI M ero aHaiu3. CKOpPOCTh pacHpOCTPaHEHMs BOJIHBL

BonHoBoe ypaBHeHHe. DHeprus BOJIHOBOIO ABMKeHUs. BekTop YMoBa.

Crosune Bonubl. KoneGauus cTpyHsl. TToHsTHE O KBAHTOBAHMH.

9. Unen MaxkcBemna. BuxpeBoe snexTpuueckoe nose. IlepBoe ypaBHeHHE
Makcsenna. Toku cmeruenus. Bropoe ypasHenne Makcsesuia. [TonHas chctema
ypaBHeHH# Makcgesuia.

Po

10.IIpenckazanue Teopuen Makcgenna 9IEKTPOMArHUTHBIX BOJTH.
DJNEeKTpOMarHUTHbIE BOJHBI W HX cBoMHcTBa. Bexrtop IlodinTunra. Illkana
3JEKTPOMAarHUTHBIX  BOJIH. U3nyuyenue  3/eKTPOMArHWTHBIX  BOJIH.
B3aumoneicTBre 21eKTpOMarHuTHLIX BOJIH C BEILECTBOM.

11.0ntuka.  Hurepdepenuuss  ceera. OOmiee  ycrnoBue HaOMOAEHHUS

MHTEP(QEPEHLIMOHHBIX MaKCUMYMOB M MHHHUMyMOB. MuTepdepeHiius cBeTa.
['eomerpuueckas pasHocTh xona. OnTHyYecKas pasHOCTh XO/a.

12. Uutepdepenunst B TOHKUX IUIeHKax. IlooCkl paBHOM TOJILIMHBI W PaBHOTO
HaKJIOHA.

13. ludpakuus cera. [lpunuun [oiirenca-®penens . Meton 30 @peners.
Judpakuys ot oqHO# LIesu.

14. luppakuus csera. [Judpakuronnas pemierka. Judpakiius peHTTEHOBCKHUX
nyueii. @opmyna Bynbda-bporra.

15. [lonspuzanus ceera. 3akon  Mamoca. @opmyna bBprocrepa. [lBoiiHoe
nydenpenomiienue. fsnenue nuxpousma. [lonspuszarop u aHanuzarop.



Bonpocel aas Texymero koutTpos (4-if cMbIcI0BO# MO/YJ1b)

[a—

KBanToBas onTuka. DOTOH U €ro XapaKTepHCTHKH.

2. Tennosoe U3JlyueHHue. XapaKTepucTHKH JIy4eNCITy CKaTeIbHOM,
TMOTJIOLIATEIbHOW W OTpaXKaTeNbHOM CHOCOGHOCTH Tell.  AGBCOMIOTHO yepHoe
Tesio. 3akoH Kupxroda.

3. 3aKOHOMEpPHOCTH Wu3iyYeHusi aGCOMOTHO YEPHOro Tena. 3aKOHbI Credana -
bonbumana u Buna.

4. ®oroaddext. 3axons! porosdhdexrta. Dopmyna DitHiTeHA.

Mozenu artoma. Wpes nme-Bpoiins. KopmyckynspHo-BonHOBOM  ayanusMm

MaTEepUH.

6. CootHouenue HeompezeneHHocTedl IeitsenGepra. BonHoBas ¢bynkuus. Ee
CBOMCTBAa U HOPMHPOBKA.

7. Ypasuenue llpenunrepa Jyisi CTAIMOHAPHOTO COCTOSHUSL. 3a1a4a 0 CBOGOIHOM
3JIEKTPOHE.

8. 3amaya 00 9NeKTpOHE B GECKOHEUHO TNyGOKOH MOTEHLMANBHONH SMe.
CobcTeennble QyHKUMH. BeposATHOCTH HAXOXIEHWS >IEKTPOHA B pa3auYHbIX
MmecTax sMbl. TyHHenbHbIH 3 dekT.

9. 3anaya 06 3mekTpoHe B GeCKOHEYHO NTyGOKOi MOTeHUHAIBHON sMme. KBaHTOBO-
MexaHu4JecKas Teopus aroma Bojopoja. KBanToBanue sHeprum. [aBHOe
KBaHTOBOE YMCIIO.

10. KBanTOBaHME OpPOUTANBHOIO MOMEHTa HMIyjbca. OpOHTAILHOE KBAaHTOBOE
uucio. [IpocTpancTBeHHOE KBaHTOBaHKWE. MarHUTHOE KBAHTOBOE YUCIIO.

1. Crun snextpona. CNHHOBBIA MAarHMTHBIA MOMEHT 3J1EKTPOHA.

12. Duepretuueckuii crextp Bomoposa. Jl03BOJEHHbIE COCTOSHMS, BBIPOXKICHHbIE
coctosiHus. [loTeHuuanel Bo30ykneHus, MOHU3ALIUU.

13. Ilpunuunel 3anojHeHus coctosuui. [lepuonnyeckas cucrema sinementos [ 1.

14. Menneneesa

15. OcHoBbl dusuku TBepipix Tes. BO3HMKHOBeHME SHepreTMYecKHX 30H IpH
obpasoBaHuM KpUCTasLIa.

16. 30HHas CTPyKTypa NIPOBOAHWKOB, TMOJYNPOBOAHMKOB, AUINEKTPUKOB. JleneHue
TBEPJIBIX TeJl Ha MPOBOJIHUKH, MOy IPOBOIHUKH, AUIJIEKTPUKH.

17. ®usuka MetanioB. DHepreTUUeCKuii ClIEKTp MEKTPOHOB B METAILIAX.

18. @ynxuus pacnpenenenus Oepmu-/lupaka u ee ananus. Pacuer suepruu Gepmu
B MeTtajuie. [InoTHOCTH cocTOsSHUIA.

19. DnexTponnsie cBoOMCTBa METAILIOB. DJIEKTPONPOBOIHOCTS METAIOB. MDOHOHBL.

20. CeepxnpoBoauMocTb. MarHuTHbIE CBOMCTBA CBEPXIPOBOJHUKOB. [IpuMeHeHue
CBEPXIPOBOAMMOCTH B HayKe U TEXHHKE.

21. ITonynpoBOAHUKH. CobOcTBeHHas IPOBOJUMOCTh MOJTY TPOBOIHUKOB.

IlprMecHas MPOBOAMMOCTE MOJYIIPOBOAHUKOB. IlONyNpPOBOJIHMKY p-THUNA U

n-tuna. KOHTaKTHbIE ABJEHUs B [OJYNPOBOJAHKUKAX, p-N-Tiepexoj. BHyTpeHHui

L

poroaddexr.
22. ®usuka aapa. OCHOBHbIE XapaKTEPUCTHKH SApa. DHEPrusl CBA3M sziep.
23. OCHOBHbIE  CBOWCTBA  SJIEPHBIX  CHIL. PagiuOakTUBHOCTL.  3aKOHBI

paZiMOaKTHBHOIO pacnaja. faepHble peakiuy.



Bonpockl k koHTpoabHoOlN paGore aas 00y4yalouXesi 04HO-3204HOM (opMbI
o0yueHusn:

I cemecTp

1. [laiiTe ompeienenue u 3amummre (opMynsl cpenHelt cKOpOCTH, cpeaHero
YCKOpCHHsI, MTHOBEHHBIX CKOPOCTU U YCKOPEHMSI.
JBiKeHre MaTepuabHOM TOUYKH BhIpakaeTcsi ypaBHeHHeM X = 0,5 + 3t + 2, M.

Hatitu cpesnue ckopocTs u yckopenue Touky B uHTepBase BPEMEHH OT  =2¢ [0
t, =4c. B kakoit MOMEHT BpeMeHs yCKOpeHHe ToukK GyaeT pasHo 6 m/c2 ?

2. 3anuiunTe GOpMyIIbl TAHIEHLMATBLHON H HOPMAIBHOMN COCTABISIONIHX YCKOpEHHsI.
Hro xapakTepu3yeT Kax10€e U3 ITUX YCKOPEHHA?

Touka aBrxercs 1o OKpyXHOCTH R =2M cornacHo ypaBHeHHIO S= At ,
rae  A=2 m/c’. B kakoif MOMeHT BpeMeHs HOPMaJIbHOE YCKOpEHWEe TOYKH Oyner
paBHO TaHreHUManbHOMY? OnpenenuTh MOIHOE YCKOPEHHE TOUKH B TOT MOMEHT.
3. 3anmummTe GOpMyYIIBl HOPMaTBLHOMH U TAHTEHUMAIBHON COCTABIAIOMINX YCKOpPEHHSI.
Y10 xapakTepusyeT HOpMAILHOE YCKOPEHHe? TaHT€HIUATLHOE ycKopeHue?

Marepuanbhas Touka JBHXKETCS 10 Ayre OKpYXHOCTHM pajmyca 7,2 M COMIACHO
ypaBHeHus S=10+2t>, m. HaiiTy TanreHmmansHoe, HOPMaJILHOE U [OJIHOE YCKOPEHUS
TOYKM B MOMEHT BpemeHH t= lc. JlaTh ueprex.

4. Mladite ompeneneHue W 3anuuikute (GOpMyy YIIOBOI CKOPOCTH, YIJIOBOIO
YCKOpeHHsl. 3anuimute GopMyIibl, CBA3BIBAIOIIME HOPMATBHOE YCKOPEHHE C YIIIOBO
CKOPOCTBIO, TAHTCHIIMAJIBHOTO YCKOPEHHUE C YIIIOBBIM YCKOPEHHSM.

HAuck pamuycom R= 0,5 M BpamaeTcs cormacHo ypaBHeHHIO ¢=2-0,2t+0,1t.
Onpenenuts TaHreHIManbHOE, HOPMATLHOE U MOJHOE YCKOPEHHs TOYeK Ha 0601e
JMCKa ]I MOMEHTa BpeMeHu t =2 c.

5. Temno, karsueecst 6e3 CKONbKEHUS, COBEpIIAET CIOXKHOE nBMXKeHue. Hazosute
KOMIIOHEHTBbI 3TOr0 IBIIKCHHUs. 3anmuiumrte (HOpMyJly KUHETHYECKOM SHEpruu Teja,
KaTslerocs 6e3 CKoNIbKeHuUs.

OOpyd4 u crIOMHON LUIHHIP, UMEIOLIUE OIUHAKOBYIO MacCy m = 2 KT, KaTATcs 0e3
CKOJIbXKEHHUS C OJMHAKOBOH CKOpOCThIO V= S5m/c. HaliT KuHeTHUYecKkue SHEpruu
9THUX TeJl.

6. [laiite omnpeneneHne H306apUUYECKOro, H30TEPMUYECKOr0, anHabaTH4ecKkoro
npoueccos. 3anuiuKTe GopMyJIbl Jisl pacyera paboThl raza pH 3TUX Mpolieccax.
Bonopon, 3annmaromwmit 06sem 0,01 M* npu nasnenus 1,01010° ITa, pacmupsercs
BaBoe. Haliiure paboty, coBepliueHHy 0 ra30M MpHU ClEYIOLMX MPOLEeccax:

1) wusobapuueckom, 2) wusorepmudeckom 3) anmabatumueckoM. M3o6pasute
rpaduxu

7. MHaiite onpenenenne KITJ[ TemnoBod Mmammuel. 3anuimute GopMyTy s
onpenenenus KII/I obparumoro uukia Kapho.

I'a3, coBepuiaromuii mukn KapHo, otnaer XonoaunbsHuKy 2/3 TEroThl, NONyueHHO
oT Harpesaresnsi. Temnepatypa xonoaunsauka T = 300 K. Onpenenure KITJ[ upxna u
TeMIiepaTypy HarpeBaTells.



8. Chopmynnpyiite M 3anummre 3akon Kynona. B 4em 3akmouaercs [IPUHLINTI
cyuepnosunuy nonei? Kak Haiftu cuny, JICACTBYIOIIYIO HA TOYEYHbIH 3apsijl, eciu
APYTOH 3apsji He SABASETCS TOYSUHBIM?

Haiitu cuny, JENUCTBYIOLIYIO HA TOYEUHbIi] 3apan q = 210 Ku, pacnosioxenusii
UCHTpE mnoiykonbla paamyca R= 0,03 M, co CTOPOHBI 3TOr0 MOJYKOJbIA, MO
KOTopoMy paBHOMEpHO pacnpesenet 3apsan Q = 3¢10°7 K.

9. Uto Ha3sbiBaeTcs cunoii Toka? Chopmynupyiite u 3amuumre 3akon Owma s
OZIHOPOJ/IHOIO Y4YacTKa LIETHy.

Onpenenuts 3apsn, npowenmuit mo pesucTopy c comporusienreM R=1 Om npu
PaBHOMEPHOM  BO3pacTaHUM HANpPsHKEHUSI HA KOHIIAX pesucropa or Ug=1 B no
U=3 B B Teuenue 10 c.

10. [laiite onpenenenye HHIyKUMH MATHUTHOTO Hois. B uem 3aKJIH0YaeTCs MPUHIIUIT
CYNEepro3ULus Mojien?

Paccrosnne mexny mByms mimmHHBIME napannensHbiMu npoBogamu 0,05 m. Ilo
POBOZaM B ONHOM HANpAaBIEHMH TeKyT TOKH cuioil | = 30 A kaasii. Haiitu
MHIYKIKIO MarHUTHOIO M0JIS B TOYKeE, HaxoJsIercs Ha paccTosHuu 17 = 0,04 M OT
ozHoro U r2 = 0,03 M ot Apyroro npooza.

II cemecTp

. Jlaiite onpenenenue FAPMOHHYECKOTO KoJjiebaHus. 3amuiiuTe W IOSCHUTE
KHHEMATH1€CKOe YpaBHEHUE TapPMOHHYECKOT0 KOJIeOaHMUS.

Hanucars ypasrenuwe rapmonnueckoro xoneGauus MaTepHaAIbHOW TOYKU C
ammutynoi 0,1 M, nmepuomoM 4 ¢ ¥ HayaIbHOI ¢azoii, paBHoli Hymo. Haiitu
MaKCUMajlbHY10 CKOPOCTh TOUKH M MAKCUMAJIbHOE YCKOPEHHE.

2. 3anuIinTe U MOSCHUTE (opmyity nepuozna KonebaHuit MPyKUHHOTO MASTHHKA.

K npyxune noxsecunu rpysux, s pe3ynbTaTe 4ero npyXxuHa pacTsaHyjach Ha 9
cM. Kakos Oynmer mepuom coGcTBeHHBIX KoneGanumii rpy3dKa, eclidi ero HeMHOrO
OTTAHYTb BHH3 M 3aT€M OTITyCTUTH?

3. [laiite  onpenesnenne norapudmuueckoro JAEKpeMeHTa 3aTyXaHHs. 3alldLIuTe
(opMy Ty aMIIHTY Bl 3aTYXArOIIEr0 KOJTeGanus.,

AMIUIUTY A KONeGaHWH MasTHUKA AanvHon L =Im 3a Bpems t = 10 wmun
YMCHBIIMIACE B /1Ba pa3a. ONpeenuTs IorapuMUIecKuii TeKpeMeHT Koneba il

4. 3anuwmuTe 1 nosicHute hopmyry s OIpe/esIeHHs] CKOPOCTH 3ByKa B rase.
B tpy6e nnuuoii [ = 1,2 M HaxoauTcs BO31yX npu temnepatype T = 300 K.

OrnpenennTe MUHUMATBHYIO 4aCTOTy BO3MOXHBIX KOJIEOAHUH BO3IYIUHOIO cTOJI0A B
ABYX ciy4asx: 1) Tpy6a oTKpeITa; 2) Tpy6a 3aKphITa.

5. 3anuimTe U nosicaute Gpopmyiy epruoa COOCTBEHHbIX KOJeGaHHil B KOHTYpe.
KosnebarenbHbiii KoHTYp coctouT us3 KOHJeHcaTopa 3jieKTpoeMkocThio C=200nd u
KaTyllkd MHAYKTUBHOCTBIO 0,5 MKI'H (6Ge3s cepneunmka). Onpenenuts muHy
U3JIy4aeMOW KOHTYPOM BOJIHBI.

6. UYto Ha3biBaeTcs pesoHaHCOM JJICKTPOMarHuTHbIX konebanuii? [lpu xakom
YCJIOBUH OH BO3HUKaET?



Ilepenaromas paanocranums usnyyaer 3JIEKTPOMArHUTHBIE BOJIHBI JUIMHOM
A =300 m. KakoBa nomkHa 6bITH eMKOCTB KOHTYpa NMpUHUMAIOLLEH paJuOoCTaHL1H,
4TOOBI OH PE30HMPOBAJ HA 3Ty JTUHY BOJIHBI? WHIyKTMBHOCTb IPUEMHOIO KOHTYpa
L =0,5 mI'x.

7. [aiite onpenenenue nudpakupy cBeTa. 3anMIIMTE W OSCHUTE bopmyy,
BRIPDKAIOLIYIO yCIOBHE MHHMMyMa MpH pacueTe JupPaKIHMOHHON KApTHHBI OT
meny. ITokaxuTe ¢ IOMOLIBIO pucyHKa AM(PAKIKIO CBeTa Ha IIENH.

Ha mens wupunolt a = 20 MKM najaeT HOpMaIbHO napajuiesIbHblid My4oK
MOHOXPOMaTH4ECKOro CBETa C JUIMHOW BOJIHBI A = 5-107'M. Haiitu mmpuny IEpBOTo
JU(PPaKIMOHHOrO0 MaKCUMyMa Ha SKpaHe, YaleHHOM OT IIe/IH Ha paccTossHUM
L=1wm.

8. JlaiiTe onpeneneHue IIOCKOMONAPH30BAHHOrO cBeta. UTO TaKoe ONTHUECKHU
aKTHBHBIE BElIecTBa?

Yron moBopoTa MIOCKOCTH MOJAPHU3ALKMK JKENTOTO CBeTa HATpUs IpH
IIPOXOXACHUM uepe3 TPyOKy ¢ pacTBOpoM caxapa pasen 40°. [lnmuna TpyOku ¢ = 15
CM. VYnesnbHOe BpalleHHe caxapa paBHO 1,17-1072 pan-m*/m'kr.  OnpenenuTs
KOHLEHTPALIMIO PaCTBOPA.

9. B uem 3akmouaercst a¢gdexr Komnrona? Ha ocnose kakoii TEOPUH U KaK MOKHO
OOBACHUTE 3TOT 3 eKrT?

®oton (A =1 nm) paccesicst Ha CBOGOIHOM JIEKTPOHE I10J] yriom 0= 90°,
Kakyro nosmo cBoeit snepruu $hoton nepenai 3JIEKTPOHY ?

9. Jlafite ompenenenue aGCONOTHO YEPHOrO Tela. Chopmynupyiite u 3anuiumre
3akoH Ctedana bonbumana.

Temmneparypa aGcomotHo wepHoro Tena 150°C. Ompenennts, Ha
CKOJIBKO HY)XHO IMOBBICUTB TeMIIEpatypy Tefa, uYToObl MOILMHOCTH CyMMapHOIo
M3JTy4YeHUsl yBeJIMYUIachk B 5 pas.



12. OHEHOYHBIE CPEACTBA JUIsI TEKYHWEIO KOHTPOJIsA
SHAHHMHU U ITPOMEXYTOYHOU ATTECTAILIUA OBYYAIOIIUXCS

Cucrema oLeHHBAHHS MO y4eOHON AMCUMIIMHE MO OYHON M OUHO-3a0YHON

dbopme 00yuenus

I cemecTp
Dopma KOHTPOJIsE Makc. KoiH4ecTBO 0aJ1J10B

3a oany Bcero
padorty

Texymmit KOHTPOJIB:

- cobeceioBanue (J1abopaTopHbie paboThI 110 TeMaM

1-6) 5 30

- cobecenoBanue (1abopaTopHbie pabOTHI 110 TEMaM 3 15

7-9)

- TEKYLUMHA MOIYJIbHBIA KOHTPOJIb (TeMBI 1-6) 25 =1

- TEKY LMK MOJYJIbHBIH KOHTPOJIb (TeMBbI 7-9) 30

[IpoMexyTouHas aTTecTalus 3a4eT 100

HWroro 3a cemectp 100

HpHMeHaHHC. B cootBercTBUMU C YTBEPXKIACHHBIMH OLECHOYHBIMH MaTe€pHaiaMU I10

y4eOHOM! TUCUUIUTHHE

I1 cemecTp
®opma KOHTPOJIS Makc. koJin4yecTBo 0a/1J10B
3a oaHy padoTy Beero
Texyluui KOHTPOJIb:
- cobecenoBanue (1abopaTopHble pabOTHI 110 TEMaM
10; 11, 1.2) 3 9
- cobecenoBanue (J1abopaTopHbie paboThI [0 TEMaM 3 9
13, 14, 15)
- TEKYILMH MOIYJIbHBIA KOHTPOIE (TeMBI 1-5) 11 22
- TEKYLIMH MOIYJIbHBIH KOHTPOB (TeMbI 6-9) 11
IIpomexxyToyHas aTTecTalus 9K3aMeH 60
Hroro 3a cemecTtp 100
Bonpoce! nj1si MOArOTOBKHU K 3a4eTy
I cemecTp

I @uznyeckue OCHOBBI KilacCHuecKod MexaHuku. KuHemaTHka MarepuallbHOM

Touku. CKOpocTh. YckopeHue. TaHreHIMaIbHOe U HOPMaJIbHOE YCKOPEHHE.

2 Kunemaruyeckue XapakTepUCTHKH Bpalll@TesIbHOTO [BMKEHMS. AOCOIIOTHO
TBEpLIOE Teno. YTJIOBOU MyTh, yIiioBast CKOpocTh. [lepuon obpallileHust U ero CBssb ¢
4acToTON OoOpalleHusi M YIJIOBOH CKOPOCTbIO. YTI0BOe yckopenuc. CBa3b yIrjlOBBIX
Y JTUHEWHBIX BEJIUYUH.



3. Kunematuka. ®opmys mis ITyTH, CKOPOCTH, yCKOPEHHSI, /11 PABHOMEPHOTO
1 PaBHOMEPEMEHHOI0 TOCTYIIATEeNbHOTO IBUIKCHHUS.

4. Jlunamuxa. [TepBoiii 3akon HpioToua. WHepuuanbHbie CHCTEMbI OTCYETA,
[TonsTue cunst n maccel. Bropoii u TpeTu# 3akoHbl HeroToHa.

5. JluHamuKa BpalaTenbHOTO IBHIKEHHS TBEPJIOTO Tela.

6. Mexannueckast pa6ota. MouHOCTS. KoHcepBaTuBHbIE W auccUNaTHBHbIE

cuibl. Pabota ynpyroi cusbl. PaGora B none cuim TATOTEHHUS.

piA OHeprus - enuHas Mepa PasiUYHBIX  (OPM IBHXKEHHsS MaTepHH.

Mexanuueckast sueprus. CBizh M3MeHEHHUS KHHETUYECKOU HEprHH Teja ¢ paboToi
NPUTOKEHHBIX K HEMY CUIl. KnHeTu4eckast 3Heprus Bpalaronerocs TBEPIIOTO Tea.
8. Mexanuueckas sHeprus. IToTeHuuanbuas SHEPrus TeJia B IMOJie TATOTEHMUS.
ITorenuuanpuas SHeprust ympyroi nepopmanuu. ['paduyeckoe npencrasnenue
TIOTCHUMAIbHOW SHEPIUH IIPU  TTIOMOILY TOTEHIMATbHBIX KPHUBBIX.

9, 3aKOHBI COXpaHEHHSI M MX DOJib B dusnKe. 3aKOHBI COXpAHEHMS! UMITYJIbCA,
MOMEHTa UMIlyJIbCa, MEXaHHYECKON SHEPrHH.
10.  Monekynsipo -  kuHeTM4Yeckoe W TEPMOJMHAMUYECKOE  OIMUCAHUE

MaKpOCKOMUYECKUX cHCTeM. (OCHOBHOE ypaBHEHHME MOJEKYISAPHO - KHHETHUYeCKOil
TEOpUH 17Is 1aBlieHYs. ['a30Bble 3aKOHBI KakK CIISACTBHE OCHOBHOTO 3aKOHA.

I1. DnemeHTHI KIaccHYecKoON CTATHCTHKH. Pacnipenenenue monexyn mpeansHoro
Fasa 10 CKOPOCTAM W SHeprussM. CKOPOCTH ra3oBbIX MOJEKYN M HX OMBITHOE
ONpeleseHue.

12 WneaneHbi Ta3 B rmoje TATOTEHWUS. bapomerpuueckas  dopmyna.
Pacnipenenenue Bonbumana o noteHnuansusm SHEPIHUsIM.

13. OU3NYECKHe OCHOBBI TEpMOAUMHAMHUKHK. TepMmoanHamuyeckas cucrema.
[Tonsitue o paBHOBeCHH. Ob6parumocTts u HeoO6paTUMOCTh. PaboTta B TEPMOJIMHAMUKE.
14.  Ilepsoe nauano Tepmonuuamuku. TemnoémkocTs. CBs3h CpuCv.

I15. Crenenu cBoGonpl. Pacripenenenue OHEPrUM [10 CTENeHSIM CBOOOIBI.
BHyTpeHHsIs 5Heprus  HaeanbHOro rasa.

16.  HanpaBieHHOCTH CaMONpPONU3BOIBHBIX NPOLECCOB B 3aMKHYTHIX CHCTEMaXx.
TepmosuHamuyeckas BepOSTHOCTB. DHTPONMS U €8 CTATHCTHIECKMH CMBICI

7. Dwutponus. Cea3b SHTpONUH C TePMOIMHAMUYECKUMU BelMuuHaMu. Bropoe
Ha4yajlo TEepPMOJIMHAMHKHY.

18.  W3oxopubiii u u306apHBbIi npouecchbl. Ilpumenenne Kk HuUM nepBoro u
BTOPOIo Ha4yaja TEePMOIUHAMUKH.

19. Usorepmuyecknii u aguabatuueckuii rpoueccel. [Ipumenenue x HUM nepsoro
1 BTOPOI0 3aKOHOB TEPMOIMHAMMKH.

20. Iuxa Kapho. Kosduiuent mnonesnoro neficTBhs wWaeanpHON TEmIOBON
MallHUHBI.

21.  DddekTuHbil pamguyc Monekys. Uucio CTONKHOBEHHH W CpeliHss JTHHA
cBoboziHOTO Mpobera  Moseky. Bakyyw.

22.  SlBnenne nepeHoca B raszax. Hanpasnennocts mpouecco mnepenoca.
OKClepUMEHTAllbHBIE  3aKOHBI SIBJICHHUIL nepeHoca.

23, MonekynsapHo - KHHeTHuecKas TPaKTOBKa sIBJIEHHS NepeHoca. 3aBUCHMOCTh
KO3 }puuIeHTOB nepeHoca ot rIapamMeTpoOB COCTOSIHMS.

24.  PeasbHble raspl. YpaBHeHue Ban-nep-Baansca.



25. DJIeKTpOCTaTHKA. 3aKOH COXpaHEHHs 3apsza. 3akoH Kynona

26.  Ilotok Bektopa D. Teopema I'aycca u eé NPUMEHEHHUE K BBIYMCIIEHUIO MOJIEH
PABHOMEPHO  3apsHKCHHBIX OECKOHEYHO NTMHHOTO LIMIMHIPA H Chepsl.

27. Teopema Taycca u eé MPUMEHEHHE K BBIYHCIICHHIO MO8 PaBHOMEPHO
3apSHKEHHBIX IUIOCKOCTEH,  IBYX MapalljielbHbIX MI0CKOCTEH.

28.  Pabora cui 371€KTPOCTATHYECKOTO MO, Teopema o uupkynsuuu BekTOpa
HalpsSHKEHHOCTH  3JIeKTPOCTATHYECKOIO TTOJIS.

29.  IloTeHuuanbHas SHeprus 3apsifa B JIeKTpocTaTH4ecKoM noste. IloTenuman.
OKBUNOTEHLHATBHBIE MOBEPXHOCTU. CBA3b MEXAYy HaNnpsKEHHOCTHIO W
MOTEHLUAJIOM.

30.  TIpoBOmHMKHM B 3/EKTPHUYECKOM TIOJE. DNEKTPOEMKOCTb  KOHEHCATOpA.
DHeprus 3apsHKeHHOTO MPOBOIHHUKA, KOHZIEHCAaTOpa. DHEPIrUsl JIeKTPOCTATHYECKOTO
TOJIsl.

31.  Dmexrtpuyeckuil Tok. TOK NPOBOAMMOCTH H YCJIOBUSI €r0 CyLIeCTBOBaHHUS.
Cuna toka. ITnotHOCTh TOKA. [TOHATHE O CTOPOHHKMX CHJIAX.

32. DJC wucrounuka Toka. Ilanenue Hanpsvkenus. 3akoH Oma (MHTerpanpHasi u
AndepenunansHas  Gopma 3anucu ).

33. MaruutHoe MOJ€ M €ro XapaKTePUCTHKH. ['paduueckoe uzobOpaskeHue
MAarHMTHOIO TOJIS.

34. 3axoH buo-Casapa-Jlamnaca. MaruutHoe mone OPAMOJIUHEHHOIO TOKA.
MaruuTtHoe 1ojie Kpyrosoro Toxka.

35.  Teopema 0 LIMPKYJIALKMKA BEKTOpPA HHIYKIHH MATHUTHOIO O/, 3aKOH MOJIHOTO
TOKa M €ro NpUMEHEHHWe K pacyeTy MarHUTHOrO MoJjs OeCKOHEUHO IMHHOTO
COJIEHOHMJIa U TOPOH/IA.

36.  JlelicTBe MAarHUTHOIO MOJSl Ha TOK. 3aKOH Awmnepa. Kontyp ¢ Tokom B
MarHUTHOM TIOJIE.

37.  Cuna Jlopenua. [IBrmxeHue 3apsykeHHON YaCTHIBI B OJHOPOJHOM MAarHMTHOM
nose (0=90°). JIpmxeHue 3apsukeHHON YaCTHIBI B OJHOPOIHOM MATHHTHOM IOJE
(yron mexny v u B ue pasen 90°).

38. Cuna Jlopenua. JIBuxeHue 3apsKeHHOM YaCTHLBI B COBMEIIEHHBIX
SJICKTPUYECKOM U MarHMTHOM noJjsx. Jdpdext Xoa.

39.  TloTok BekTOpa MarHMTHON MHAYKUMHK. [ToTOKOCLENIEH .

40.  Pabora no nepeMmelleHHIO MPOBOAHMKA H KOHTYpa C TOKOM B MArHUTHOM
noJe.

41. ABnenue snexTpoMarHuTHOW WHAyKumu. IIpupona DJIC MHAyKImMH. 3aKOH
®apanes. Ilpasuno Jlenua. Toku ®yxo.
42. SIBneHue caMOMHIYKIIMU. WunykTuBHOCTD. SIBNeHHME B3aMMHON MHIYKLMU.

B3anmHuas MHIYKTHBHOCTb. DHEPIUsi MArHUTHOTO MOJIS.

43.  MaruuTHble CBOMCTBAa BellecTB. BekTop HamarHWdeHHOCTH. CBS3b
MarHUTHOW BOCIIPUMMYHMBOCTH U MATHUTHOM MPOHMIIAEMOCTH.

44.  MaruuTHble MOMEHTBI S/IEKTPOHOB M aToMOB. CBOMCTBA JMAMATHETHKOB M
napamarHeTukos.. [Ipupona quamarseTisma u mapaMartHeTusa.

45.  CsoiictBa peppomarsetuxos. Touka Kiopu. MarHUTHBIH TUCTEpe3HcC.



BOl'IpOCBI AJI1 TIOATOTOBKHU K 3K3aMEHY

IT cemecTp
. Konebanus. Onpenenenvie u knaccudukanus. ['apMoHHUecKue KoseGaHus
CxopocTb 1 yckopenue. [IpyKUHHbIH MaSTHHK.
2. 3amaua O MareMaTMYecKoM K (u3MyeckoM MasTHuKe. COGCTBEHHbIE

IEKTPOMATrHMTHBIE KOJNeOaHUsi B MIEalbHOM KoJieGaTeqbHOM KOHType. DHeprus
IapMOHHYECKOI0 OCLHIIATOPA (MEXaHUYECKHUE U 3JIeKTPOMAarHUTHEIE KoJebaHus).

3. CrnoxeHue rapMOHMYECKHX KONeGaHMH OJMHAKOBOrO HAIPABIEHHS C
OJIMHAKOBBIMH YaCTOTAMH.
4. CrnoxeHne rapMOHHYECKHX KoJeOaHWil OMHAKOBOTO HAMPABICHHUS CO CIIErKa

OTJIMHYAOIUMMHKCS YacToTaMu. buenus. CrojkeHue B3aHMHO MeEpIEHIUKYISPHBIX
Kosnebanuii. Ourypsr Jluccaxy.

3 3aryxaroliue MEXaHUYECKHE W  JJIeKTPOMArHUTHBIE  KOJieOaHus.
HuddepenunansHoe ypaBHeHHE 3aTyXalOIMX JEKTPOMATHUTHBIX KONeOaHHH, ero
pelieHue M aHaiu3. 3aryxaromue KoneGaHus. XapakTepUCTHKHM 3aTyXaHHsl
KOJIeOaHUA.

6.  Benyxaenssle konebanus. JuddepeHnuansHoe ypaBHEHHE H €ro pelieHHe.
Pe3onanc.

T Bonnbl.  IlpososnibHble ¥ HOMepeyHble BOJHBI. 3alMIIUTE W TMOSCHUTE

ypaBHeHHe BOHBI. CKOpOCTh pacrpOCTpaHeHHs! BOJHBEL. BonHOBoe  ypaBHeHMUe.
DHeprus BOJIHOBOIO ABKeHUs. BekTop YMmoBa.

8. Crosiune Bonubl. KoneGauus ctpyHbl. [loHATHE 0 KBAHTOBAHUH.

9. Mnen Maxkcpenna. BuxpeBoe anextpuueckoe mnone. IlepBoe ypaBHeHHe
Maxkcsenna. Toku cmemenus. Bropoe ypaBHenue MakcBema. [lonHas cucrema
ypaBHEeHHI Makcsenna.

10.  Ilpenckazanue TEOpUen Makcsenna 3JIEKTPOMArHUTHBIX BOJIH.
OJIEKTPOMarHWTHbIE BOJNIHBI M WX CcBoiWctBa. Bekrop IloiinTtunra. Illkana
3JIECKTPOMAarHUTHBIX BOJH. M3iyueHue 351eKTpOMarHUTHBIX BOJH. B3aumozeicTBre
3JIEKTPOMAarHUTHbBIX BOJIH C BEILECTBOM.

11.  Onrtuka. HWurepdepenuuss cBera. OOliee ycroBue HaOJIIOIeHUsI
UHTEP(EPEHIIMOHHBIX MaKCUMyMOB M MHHHMYMOB. MHuTepdepeniys cpeTa.
['eomeTpuueckast pasHocTh xoza. OnTHYecKas pasHOCTh XO/1a.

12. Wurepdepenuys B TOHKUX MeHKax. [10JOCHI paBHOM TOJILUMHBI K PABHOIO
HaKJIOHA.

13. Hudpakuus ceera. Ilpunumn [oiirenca-®Openens . Meton 3on Ppenens.
Jndpakuus ot OgHOM miesn.

14.  Jlnppaxuus cera. [udpakumonnas pemerka. Judpakiyus peHTreHOBCKUX
Tyuen. Popmyia Bynbda-bparra.

15.  Tlomspusaums ceera. 3akon Mamoca. ®Popmyna Bproctepa. J[BoiiHoe
ny4denpenomienue. JApinenue nuxpousma. [lonspuszarop u aHaauszaTop.

16.  KsanToBas ontrka. POTOH U €ro XapakTepUCTHKH.

17.  Tennosoe U3JlyYeHHe. XapaKTepUCTHKU Jy4YeHCIyCKaTelbHOH,
[IOIJIOIIATEIbHOW M OTpa)kaTeJbHOW CIIOCOOHOCTH Ted. AOCOJIOTHO YEepHOE Telo.
3akon Kupxroga.



18.  3aKoHOMepHOCTH W3IydYeHHs aBCOMOTHO YEPHOTO TeNa. 3aKOHbI Credana -
boneumana u Buna.

19.  ®orosaddekr. 3akoHsl Gorosddexra. Popmyna DifHurreitHa.

20.  Monenu atoma. Wnes ne-Bpoiins. KopnyckynapHo-ponnosoit  myanusm
MaTepuHu.

21. CoorHowenue HeompeneneHHocTel I eiisenGepra. BonHoBas Gynkuus. Ee
CBOMCTBA U HOPMHPOBKA.

22, 3ZamumMTe ¥ IOSCHWTE YypaBHEHHE [llpenunrepa mist cTamMoHapHOrO
COCTOSTHHS.

23.  3amaya 06 onekTpoHe B OECKOHEUHO TIIYGOKON MOTEHLMATBHONH sSMe.
CobcrBennble (QyHKIMH.  BeposTHOCTH HAaXOXKAGHHSA 3JMEKTPOHA B PA3IUUHBIX
MecTax sAMbl. TyHHenbHbIH 3hexT.

24.  3amaya 06 oneKTpOHe B OECKOHEUHO TIJIyGOKON MOTEHLHMANIBHOH siMe.
KBanToBo-mexanuueckas Teopusi atoma Bojopozia. Ksantopauue suneprun. [iaBHoe
KBaHTOBOE YHUCJIO.

25; KBantoBanue opOuTanbHOro MomeHTa HMIynbca. OpOHUTANBHOE KBAHTOBOE
umcno. [pocTpancTBeHHOe KBaHTOBaHKHE. MarHUTHOE KBAaHTOBOE YHCIIO.

26. Crun snextpora. CIIHHOBBIM MAarHUTHBIA MOMEHT 3JIEKTPOHA.

2l DHepreTU4YecKuit CIIEKTP BOJIOpO/A. Jlo3BOJIEHHBIE COCTOSIHUS,
BBIDOXKIGHHBIE COCTOsAHHMA. [loTeHuMansl BO30Yy K I€HHs, MOHU3ALIHH.

28. [IpUHLMIBI 3aMIOJHEHUSI COCTOSHUM. Ilepuonuueckast cucTemMa 3JE€MEHTOB

J.N. Menneneena

29.  OcHoBbl (GU3MKM TBEPABIX Tel. BO3HMKHOBEHME 3HEPreTHUYeCKHX 30H IPHU
00pa3oBaHUK KPUCTAILIA.

30. 3oHHas CTpPyKTypa MpPOBOAHUKOB, I10JIyIIPOBOJAHUKOB, JU3JIEKTPUKOB.
Henexue TBepabIX TeN Ha HPOBOJHUKHU, IOy POBOIHUKH, JUNEKTPHKH.

31.  ®wusuka MeTaIOB. DHEPreTHYECKHH CIIEKTp /1EKTPOHOB B METAJLIAX.

32. Oyukuusa pacnpenenenusi ®epmu-/lupaka u ee aHaau3. Pacuer sHepruu
®epmu B Metaiute. [I1oTHOCTH cOCTOSHUIA.

33.  DneKTpOHHBIE CBOMCTBA METaIOB. DIEKTPOINPOBOAHOCTH  METAJIOB.
DOHOHBI.

34.  CBepXmpoBOAUMOCTb. MaruuTtHble CBOMCTBA CBEPXIPOBOHHUKOB.
[IpriMeHeHne CBepXIIPOBOAMMOCTH B Hayke M TEXHHKE.

35.  Tlonmynmposomuuku.  CoGcTBeHHas — NPOBOAMMOCTH  MOTYHPOBOJHHMKOB.
IIpyimMecHas NIpOBOAMMOCTE IONYNIPOBOAHMKOB. [l0MyNpOBOJHUKK p-THIA U N-
Tuna. KOHTakTHble ABJIE€HMSA B MOJYNPOBOJHMKAX, p-N-TIepexoi. BHyTpeHHMH

(hotoaddexrT.
36.  Owusuka sapa. OCHOBHbIE XapaKTEPUCTHKU A1pa. DHEPTUs CBA3H Sep.
37. OcHOBHble CBOMCTBa SAEPHBIX CHUIL PannoakTiBHOCTb.  3aKOHBI

paZMoaKTUBHOIO pacnaja. SaepHble peakLuu.



13. PACIIPEJEJIEHUE BAJUIOB, KOTOPBIE MOJYYAIOT OBYUYAIOUIAECS

HA 5K3AMEHE.
I cemecTp —3auer
MaxkcumasibHoe KoIHYecTBO 6aJ1/10B 3a TeKYIIHH KOHTpoJb H | MakcumasibHa
CaMoOCTOATE/ILHYIO paboTy 1 cymma
0aJj10B
IlepBblii cemecTp 3auer
CwmbicaoBoii moayas Ne 1 CwmbicnoBoii Moayab Ne 2
T1 | T2 | T3 | T4 | T5 T6 17 T8 T9 100
11 | 11 11 11 11 11 11 11 12

T1,T2,T3,T4,T5,T6,— TeMbl CMbICIOBOr0o MOy s |
T 7,T 8, T 9— TeMbI CMBICIIOBOTO MOy IS 2

I cemectp - 3x3ameH

MakcuMaJibHOE KOJIH4YecTBO 6aJjij0B 3a MakcumanbHasi cymma 6aiioB
TeKYIIHi KOHTPO/Ib H CAMOCTOATEILHYI0
paboTy
IlepBbiii cemecTp Texymu | Dx3amen | Bce BHABI
CwmpbiciaoBoii moxyJib Ne 1 CMbIC/I0BOHM 7| y4yeOHOH
MoayJb Ne 2 KOHTPOJI AesiTeIbHOC
b TH
T10 T11 T12 TI13 | T14 | T15
6 6 7 7 | 7 7 40 60 | 100

T 10, T 11, T 12— TeMbl CMBICIIOBOTO MOAYJIS 3
T 13, T 14, T15— temsl cMbIcioBOrO Momyis 4

CoorBeTcTBHE rOCy 1apCTBEHHOM LIKaJIbl OLEHMBAHHUS aKaIeMUYECKOM

yCIIEBAEMOCTHU
Cymma 6an10B | Ilo rocynapersenuoii Onpeaenenue
32 BCe BH/bI LKaJje
yuyeOHoI
AesiTeIbHOCTH
90-100 «Otauano» (5) OTJIMYHO — OTJIMYHOE BBIIIOJIHEHUE
C HE3HAUUTEJIbHBIM KOJTMYECTBOM
HETOYHOCTEH
80-89 «Xopomuio» (4) XOpOLIO — B LIEJIOM MMPaBHUIIbHO
BBITNIOJIHEHHAas paboTa ¢
HE3HAYUTEIbHBIM KOJIIUYECTBOM
oubok (10 10 %)
75-79 XOpOLIO — B LI€JIOM MTPaBUIILHO
BBIIIOJIHEHHAs paboTa ¢
HEe3HAYUTEJIbHbIM KOJUYECTBOM
omn6ok (10 15 %)
70-74 «Y IOBIETBOPUTEIIBHO yIOBJIIETBOPUTEIILHO — HEIJIOXO,




Cymma 6ansioB | ITo rocyaaperBenHoii Onpesesnienue
3a BCe BH/IbI KaJe
yueOHoi
AeATEJILHOCTH
» (3) HO CO 3HAYUTENbHBIM KOJUYECTBOM
HE0CTaTKOB
60-69 YIOBIETBOPUTEILHO — BBINOJHEHHE
YIOBJIETBOPSIET MUHUMAJIbHbIE
KPUTEPUH
35-59 «HeynosnerBopures HEY/IOBJIETBOPUTEJIBHO —
HO» (2) C BO3MOJXKHOCTBIO [TIOBTOPHOU
aTTecTalluu
0-34 HEYJI0BJIETBOPUTEIBHO —
'C 0043aTeIbHBIM IOBTOPHBIM
H3YYEHUEM JAUCLIMILTMHBI
(BBICTaBIISIETCS] KOMMCCHUEN)

CooTBeTcTBHE roCyIapCTBEHHOM IIKAJIbI OLIEHUBAHUS aKaleMUYeCKOH
YyCIIEBAaEMOCTH (3a4eT)

Cymma 6annos | Ilo rocyaaperBenHoii Onpeaenenue
3a BCe BH/IbI LIKaJe
yueOHokH
JAeSITeIbHOCTH
60-100 «3a4yTeHO ITpaBunbHO BBINOTHEHHAS paboTa.

MoskeT ObITh HE3HAUYUTEILHOE
KOJIMYECTBO OIIMOOK

0-59 «He 3auteno» HEY0BJIETBOPUTETBHO —
C BO3MOYKHOCTBIO TTOBTOPHOM
aTTecTaluu

14. PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas:
1. Pusuka (yacte 1): yuebHoe nocobue ajs CTYAEHTOB HarpaBJIEHUS MOATOTOBKHU
38.03.07 «ToapoBenerue» npopuns «ToBaposenenue u 9KCIEPTH3a B TAMOXEHHOM
AeJie» ypOBHs BBICILEr0 MpodeccHoHabHOro 06paszosanus «bakanaBpHaT», 0UHOM U
O4YHO-3204HOM (hopm obyuenus / H.H. UBaxuenko — Jlonerx: [['O BITO
«lorHY3T»], 2018. — 98 c.
2. ®usyrka KOHIEHCHPOBAHHOIO COCTOSHMS B IPUMEpax M 3a1auax [DnexTpoHHbIit
pecypc] : yueGHOe mnocoGue 1S CTYAEHTOB, o0yuarolmxcst Mo HampaBlieHHIo



04.03.02 «Xumus, pU3uKa U MeXaHHKA matepuanos» / B. H. benko, E. A. Tytos, A.

W. Huxuumnza, A. B. A6pamos. — DJIEKTPOH. TEKCTOBbIE JaHHble. — BOpoHeX :
Boponexckuii rocynapctenusiii ApXHUTEKTYPHO-CTPOUTENbHBIH yHHBepcuTeT, DBC
ACB, 2017. — 79 ¢ — 2227-8397. —  Pexum NOCTyma:

http://www.iprbookshop.ru/72951.html

JdonoanuresbHas:

1. P 69 ®usuka. JJaGopaTOpHBIH MPaKTHKYM 110 ¢busuke.
Y4ebHo-MeTOoInuecKoe nocobGue 1S MOATOTOBKH K sabopaTopHbiM paboTam
1o (U3KKe 1715l CTYICHTOB OYHOM U 3204HOM (HOpM 06yUeHHUS HarpaBJeHUH
noxarotosku: 15.03.02 « Texnonornueckue MaiMHiel 4 060py 10BAHHEN;
13.03.03 « DnepreTuueckoe MammHoOCTpoeHHE»; 38.03.07 « Toaposenenue
», npoduneir « ToBapoBeneHue u SKCIIEpPTH3a B TAMOXKEHHOM
pene»,«ToBapoBefeHHe NPOJOBOJILCTBEHHBIX TOBAPOB M KOMMepYecKas
ACSATENbHOCTBY, «TOBapoBeieHHe HEPOJOBOIBLCTBEHHBIX TOBAPOB U
KOMMep4ecKas NeaTenbHOCTb»;19.03.04 "TexHonorus npoayKuum u
opranusaLus obuiectBenHoro nutanua"; 19.03.02 «[IpomyKTsl mUTaHus U3
pacTtuTenbHOro ChIpbsa»; 19.03.03  «IIpomykTsl MUTAaHUS KUBOTHOTO
npoucxoxnenus» M.J[.Pomanenxo - Jloneux: JorHYDT, 2022.- 220 c.

2. Ceprees, H. A. ®usuika HaHocHCTeM [DIeKTPOHHBII pecypc] : MoHorpadus /
H. A. Ceprees, /I. C. Psa0y1ukuH. — DIeKTpOH. TEKCTOBbIE HaHHbIE. — M. :
Jloroc, 2015. — 192 ¢. — 978-5-98704-833-7. — Pexum JocTyna:
http://www.iprbookshop.ru/33418.html

3. Kysnenos, C. U. Kypc dusuku ¢ npumepamu pemmenus 3anay. Yacts I11.
["'eometpuyeckas u BosHOBas ONTHKA. DJIeMEHTHI aTOMHOM U SIAEPHOI (hu3uKH.
OcHoBbI (pu3KKu smeMeHTapHBIX YacTull [DNeKTpoHHbI pecype] : yuebHOe
nocobue / C. U. Ky3He10B. — DeKTpOH. TEKCTOBbIE AaHHbIe. — TOMCK :
Tomckuii monurexuuyeckuit yausepeutet, 2015. — 302 ¢. — 978-5-4387-
0428-7. — Pexwum goctyna: http://www.iprbookshop.ru/34672.html

4. 3t03un, A. B. ®usuxa. Mexanuka [DneKTpoHHBIH pecype] : yueGHOE nocobue
anst By30B / A. B. 3io3un, C. b. Mockosckuit, B. E. Typos. — DJIEKTPOH.
TEKCTOBbIE IaHHbIe. — M. : Akanemuveckuii ITpoexr, 2015. — 436 c. — 978-
5-8291-1745-0. — Pexum noctyna: http://www.iprbookshop.ru/36623.html

5. Mockosckuii, C. b. Kypc cratuctudeckoit GU3HKH ¥ TEPMOAMHAMUKHY
[Dnextponnslii pecypce] : yue6Huk ans By3os / C. b. MockoBCKuiA, —
DJEeKTPOH. TEKCTOBbIE AaHHble. — M. : Akanemuueckuii [Tpoext, QoHx
«Mup», 2015. — 317 ¢. — 5-8291-0616-7. — Pesxum aocTyma:
http://www.iprbookshop.ru/36735.html

6. Kysueuos, C. Y. Kypc nexuuii o gpusuke. Dexrpocratuka. [1ocTOSHHBIIH
TOK. DJleKTpomarneTsM. KoneGanus u Bonnbl [D1eKTpoHHbIH pecypc] :
y4ebnoe nocobue / C. U. Kysnenos, JI. U. Cemkuna, K. U. Porosun. —
DJIEKTPOH. TeKCTOBBIE jaHHble. — Tomck : TOMCKHUI MONHTEXHHYECKUit
ynusepcurert, 2016. — 290 ¢. — 978-5-4387-0562-8. — PexuM noctyna:
http://www.iprbookshop.ru/55192.html

Yu4ebHo-MeTOAHYECKHE H3AAHHUS:




[. IlepGaxkos, P. H. MeToxonorus u unocodus busuxu s yuures
[DnexTpoHHBbIH pecype] yueGHas MoHorpadus. [Tocobue ms yuureneit
(usrKy ¥ penozasareneit Byzos / P. H. Illepbakos, H. B. I1laponosa. —
DNEKTPOH. TeKCTOBBIE aHuble. — M. : [Tpomereit, 2016. — 270 ¢. — 978-5-
9907453-0-8. — Pesxum poctyma: http://www.iprbookshop.ru/58150.html

2. 3esmuna, H. A. Monekynspnas dusnka. TepmonrHamuka [DnexkTpoHHbI#H
pecypc] : yuebHoO-MeToM4YecKoe MOCOOUe O BHIMOTHEHHUIO UHIAUBUIYATBHBIX
JIOMAlUHKX 3anaHui 1o ¢pusuke / H. A. 3Be3nuna, H. B. ITymkapesa, I'. B.
CakyH. — DJ1eKTpOH. TeKCTOBbIE JaHHbIE, — ExatepunOypr : Ypanbckuii
(enepanpubii yHusepcuter, 95C ACB, 2015. — 44 ¢. — 978-5-7996-1394-5.
— Pexum noctyna: http://www.iprbookshop.ru/68260.html

3. Ceprees, H. A. ®usuxa HaHOCHCTEM [DnexTponHbIit pecype] : MoHOTrpadus /
H. A. Ceprees, [I. C. PstGy1ukun. — DNeKTpOH. TEKCTOBbIE JaHHbIE. — M. :
Jloroc, 2015. — 192 ¢. — 978-5-98704-833-7. — Pexum JloCTyra:
http://www.iprbookshop.ru/33418.html

4. Kysueuos, C. M. Kypc ¢pusnku ¢ npumepamu pelenns sanay. Yacrs I11.
['eomerpuyeckas 1 BosHOBas onTHKa. DiieMeHTH AaTOMHOMH U IepHOU (DU3UKH.
OcHOBBI (U3KKK 371eMEHTapHBIX YacTHIL [ DNeKTPOHHBIH pecypc] : yuebHoe
nocobue / C. U. Ky3nenos. — DNEeKTPOH. TEKCTOBbIE faHHbIe. — TOMCK :
Tomckuii nonmurexuuyeckuitynusepeuret, 2015. — 302 ¢. — 978-5-4387-
0428-7. — Pexum poctymna: http://www.iprbookshop.ru/34672.html|

5. 3rosun, A. B. ®usuka. Mexanuka [D1eKTpOHHBI pecypc] : yueGHOoe nocobue
ais By3oB / A. B. 3to3un, C. B. Mockosckuii, B. E. Typos. — DeKTPOH.
TEKCTOBbIE AaHHble. — M. : Akanemudeckuii [Ipoekrt, 2015. — 436 ¢. — 978-
5-8291-1745-0. — Pesxxum nocryna: http://www.iprbookshop.ru/36623.html

6. Mockosckuii, C. B. Kypc cratucruueckoii pusuku u TEPMOAUHAMUKHU
[OnexTpoHHEIl pecype] : yuebuuk as By308 / C. B. MockoBCKHiA, —
ONEKTPOH. TEKCTOBbIE JaHHbIE. — M. Axanemuueckuii [Ipoekr, @oun
«Mup», 2015. — 317 c. — 5-8291-0616-7. — Pesxxum nocryna:
http://www.iprbookshop.ru/36735.html

7. Kysneuos, C. M. Kypc nekuuii no pusmuxke. Onektpocraruka. [TocTosHHBIH
TOK. DJleKTpoMaraeTusm. KoneGanus u BonHb! [D1eKTpOHHBbIi pecypc] :
y4ebHoe nocobue / C. Y. Kysuenos, JI. Y. Cemkuna, K. U. Porosun. —
DNEeKTPOH. TeKCTOBbIE AaHHble, — Tomck ToMCKHit MOMUTeXHHUECKHil
ynusepeuter, 2016. — 290 c. — 978-5-4387-0562-8. — Pexum gocTyma:
http://www.iprbookshop.ru/55192.html

15. UHOOPMAILIMUOHHBIE PECYPChI

1. ABrOomarusupoBanHas GuGnuoTeuHas HuHbopMmauHoHHas cuctema UNILIB
[Snexrpounsiit pecypc] — Bepeust 1.100. — Dnextpow. gaH. — [Jlokeux, 1999- ].
— Jlokan. cetb Hayu. 6-ku 'O BITO [[oHew. Hall. yH-Ta 5KOHOMUKH U TOPIOBIH
uM. M. Tyrau-bapanosckoro. — Cucrem. TpeboBanus: [IK ¢ npoueccopom ;
Windows ; Tpancnopt. mporokonst TCP/IP u IPX/SPX B pen. Microsoft ;
MbIlIb. — 3arj. ¢ 9KpaHa.



2. IPRbooks: DiekTpoHHO-6M6NHOTEYHAS CHCTeMa [DnekTpoHHBI pecypc]
[«AH TTu Dp Menua»] / [OOO «Aii ITu Dp Meauna»]. — DNeKTPOH. TEKCTOBbIE,
Tabn. rpag.  gan. —  Caparos, [2018]. -  Pexum
joctyna: http://www.iprbookshop.ru. — 3arm. ¢ sxpana.

3. Elibrary.ru [Dnextponnsiii pecypc] : mayu. s5ekTpoH. O6-ka / OO0 Haywu.
DJICKTPOH. 0-Ka. — DIEKTPOH. TeKCTOBblE. W TabJ. JaH. — [Mockga] : OOO
Hayu. snextpon. 6-ka., 2000- .— Pexum gocryna : https:/elibrary.ru. — 3ari.
C 3KpaHa.

4. Hayunas snexrponHas 6ubnuorexa «KubepJlennunkay [DnexTpoHHbI# pecypc]
/ [OOO «Mreoc» ; E. Kucnsk, JI. Cemsukun, M. CepreeB]. — DeKTpoH.
TeKCTOBRIe JaH. — [Mockea : OOO «Hreocy», 2012-]. — Pexxum mocrtyna
 http://cyberleninka.ru. — 3armn. ¢ sxpana.

5. HaumonanbHas DnektponHas bubanorexka.

6. «ITomnpen CnpaBounukm» [DneKTpoHHBINH pecypc] : amekTpoH. 6-ka / [Baza
JA@HHBIX SKOHOMMKH U Npasa]. — DeKTPOH. TeKCTOBhIE AaH. — [Mockaa : OO0
«Ilonmpen Crnpasounukuy, 2010-]. — Pexum goctyma : https:/polpred.com. —
3arJ. ¢ sKpaHa.

7. Book on lime : DnexTponHO-6ubMOTEYHAs cUCTeMA [DIEKTPOHHbIH pecypc] :
OO0 «KumxHblit oM yHuBepcuTeTa». — DIEKTPOH. TEKCTOBBIE AAH. —
Mocksa, 2017. — Pexxum noctyna :https:/bookonlime.ru.— 3arm. ¢ skpana.

8. Vhusepcuterckas OuGnuoreka ONLINE : DnextpoHHO-6GubIHOTEYHAS
cucrema [Dnektponnbiit pecypc] : OOO «[lupekr-Menua». — DIeKTpoH.
TEKCTOBbIE JaH. — [Mocksa], 2001. — Pexum moctyna : https://biblioclub.ru. —
3ari. ¢ sKpaHa.

9. busnect+3akon [DnexTpoHHSBIN pecypc] : Arperatop npaBoBoii HHMOpMAIUH /
[MudopmanuonHo-npaBosasi miarpopmal. — DIeKTPOH. TEKCTOBbIE AaH. —
[Moneux, 2020-]. — Pexum moctyna :_https://bz-plus.ru. — 3ari. ¢ skpana.

10.Onextponnslii karanor Hayunol 6ubmuorexn JIOHELKOro HALMOHAIBHOTO
YHUBEPCUTETA SKOHOMHMKH ¥ TOProsiu uMeHu Muxauna Tyran-BapaHoBckoro
[OnexTponnslii pecype] / HB JouHYIT. — Dnektpon. aaH. — [loHeuk, 1999-
]. — Pexxum noctyma: http:/catalog.donnuet.education — 3ara. ¢ skpana.

16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JAUCHUITJINHBI

1. Vaebuble aynuropun Ne 3301, 3531 ans mpoBeneHus jeKimii: yueGHas
Mebellb, A0CKa, MyJTbTUMENHIHBIA MPOEKTOp (IepeHOCHOM), skpaH (IepeHOCHOi),
CTallMOHapHas Kadezapa JeKTopa;

2.  Vuyebmas naboparopusi «MexaHuka, MoJeKyjispHas  (u3HKa,
SNICKTPUYECTBO U MarHeTusm» Ne 7109 nist mpoBenmenuss 1aGOpaTOPHBIX 3aHSTHUI:
yueOHas mebenb, Jocka, ycraHOBKa «CTONKHOBEHHE IIapOB» C OIOKOM MHTAHHS
®OM-17, ycranoBka «Mastauk Obepbeka» ¢ 6nokom nutanus ®M-1/1, ycraHoBka
«Monyns HOHra momyns caBura» ¢ 6nokom nurtanus ®M-1/1 B KoM ®U-19,
ycranoBka mis usydcHusi 3Qdexra Xomna OIIK-08, ycraHoBKa Ui H3Y4YeHHS
pacllMpeHHOro rasa ImpM ajguMabaTHyeckoM pacIlMpeHHWH, YCTaHOBKAa  JUIS



uccinenoBanrs 3aBucumoctd KIIJI mctouynmka Toka ot Harpy3Kd, YCTaHOBKa JIJIst
ONpe/ieNeHus Ko uimenta TpanchopMaLu u KIIZ tpanchopmaropa, ycraHoBka
AULA ONPENICNICHUs  MOBEPXHOCTHOIO HATSKEHMS IKHIKOCTH, yCTaHOBKa JJis
ONpeAesieHust pabouell TeMmrmepaTypsl HUTH JNAMIIE] HaKalluBaHMs, YCTaHOBKa IS
ONPENCNCHUS SHTPONMM MpH MJIABNEHMM O0JI0BA, YCTAHOBKA JUIS MPOBeAEeHHUSI
nabopaTopHoit paboThl «OnbITHas MpoBepKa ypaBHenus bepHynnu», ycraHoBka s
OTpeNenents Kod(PQULUMEHTa BHY TPEHHETO TPEHHS KHAKOCTH,

3. Yuebnas naboparopus «Konebauus u Boaubiy Ne 7110 JUISL [IPOBEAEHUS
N1abOpaTOPHBIX 3aHATHH: yueGHAs Mebelb, Aocka, masep JII'-209, ycraHoBska s
M3YHeHUA 3ByKoBbIX BomH PIIB-03, ycranoBka mns nposenenus n1abopaTopHoii
paboTsl «M3mepenue mokasareneii npenomMieHust crekia» OIIB-05-2-1, ycraHoska
A NpoBeieHUs JabopaTopHoit paGotel «M3yuenue MHTEp(MEepeHIIuU CBeTa C
nomompto  Ounpusmel  Openkensy  OIIB-05-23, YCTAQHOBKa Ul NpPOBEIEHHUS
nabopatopuoii  paborel  «M3ydenue nadpakuuu  cBetay  ®IIB-05-303,
MaTeMaTHYECKUH MasTHHUK, yCTaHOBKA /Ul M3ydyeHMs Kosel HpioToHa, yCTaHOBKa
JUTA ONPEACTICHHS TIEPEXOHBIX MPOLIECCOB MPH Paspsiike KOHIEHCATOpa, yCTAHOBKA
AT ONIPENICTICHUSA yCKOPEHUS CHIIBI TAKECTH (QU3HYECKUM MasITHUKOM;

4. Yuebnas naboparopus «KoneGauus u onusmy Ne 7113 mst NpOBEICHHUs
ab0opaTOPHBIX 3aHSITUIA: yueOHas Mebenb, 10cKa, Jazep ras. JII'-72, ycranoBka aist
NIPOBE/IEHHs J1abOPaTOPHOI

paboTel «Ornpesenenyue NoCTOSHHOMN IMQPaKLUOHHON perméTku» PIIB-05-3-
3, yCTaHOBKa  [JIi  NpPOBEAEHHUS nabopaTopHolt  paborel  «M3yuenue
MHTEP(EPEHIMOHHON cXeMbl Koltell HpIOTOHa» B KOMILIEKTE C MHKpocKoriom OI1B-
05, ycraHoBKa /uis ipoBeneHuUs nabopatopHoit pabotsl «IlonydyeHue u uccienoBanue
nojisipusoBanHoro  csera» ®@IIB-05-4-1, 060poTHBI MasTHHK, caxapumerTp,
YCTaHOBKa JUIsi M3YYCHMS COOCTBEHHBIX KOneOaHWii IMpY)KMHHOrO MasTHUKA,
YCTaHOBKA ISl U3yYEHHs CTOSIUK BONH (1uHus Jlexepa):;

5. Vuebnas naGoparopus «Mexauuka, MOJIeKyJispHas  (u3uKa,
STIEKTPU1ECTBO M MarHeTusM» Ne 7114 nus mpoBeneHus naGOpaTOPHbBIX 3aHSTHIA:
y4deOHas mebenb, NOCKa, YCTAaHOBKA IS  BhIMTONHEHHUS nabopatopHoii  paboThI
«Hccnenosanue ynpyroro yaapa maposy, YCTaHOBKa TS U3y4YeHHUsl BpallaTelbHOro
ABMKCHHUS TBEPAOTO Tela, yCTAHOBKA JUIsi HM3y4YeHHs OJIeKTPHYECKHX IoJiei,
YCTAHOBKa JUIA ONpPE/EIeHUs TeMIIepaTypbl HUTH JIAMITBI HAKAIMBAaHWsI, YCTAHOBKA
AL ONpENeNeHust TEeMNepaTypbl HHMTH HaKalHBaHUsl JIaMIl, YCTAaHOBKA JUIs
ONpeaeneHust EMKOCTH KOHJIEHCAaTOpa, YCTaHOBKa Ul onpeseneHus kosdduurenTa
BHYTPEHHEIr0 TpeHMs, 3()(HEKTUBHOrO IHaMeTpa M CpefHeil [UIMHBI CBOGOLHOIO
npobera MoJieKyn rasa, ycTaHOBKa JUIs onpenenenus koadduuuenta Ilyaccona,
YCTaHOBKa Uit onpejeneHus  kosdouuuenta Tpanchopmamuu u K]
TPaHC(OPMATOpa, YCTAHOBKA [Jis OMNpeleNeHns YAelbHOTO 3apsfa 3JIeKTpoHa
METOIOM MAarHeTpoHa, YCTAHOBKa /i ONpPENENeHHs SHTPOMUM IpU TUIaBIeHHUH
OJIOBA, yCTAaHOBKA JUISl NPAKTHYECKOro M3y4yeHHs 3akoHa Iyka, ycTaHOBKa IJisi
MpOBeNCHUst  naboparopHoil paGotel  «MccnenoBaHue HM3MEHEHMS  MOJIe3HOM
MoisocTd M KIIJI HCTOYHMKA MOCTOSHHONO TOKa», yCTAaHOBKA [UISi MPOBELEHUS
nabopatopHoii paborel  «OnpeneieHne KO3(uLMeHTa BHYTPEHHEro TPEHHUs
KUIKOCTH MeTos1oM CTOKa», yCTaHOBKa JUlsl IPOBEPKU ypaBHeHHUs bepHy im;



0. VueOHas aymutopus Ne 7401 mug MPOBENICHUS KOHCYJbTALUK U
5K3aMEeHOB: yuebHas Mebenb, 10cKa;

7. YntanbHblii 3an 6ubnuoreku Ne 7303 mis IIPOBEJIEHUS] CAMOCTOSATELHOM
pabOTHI: KOMIBIOTEPHI € BBIXOJOM B CETh Murepuer, noctynm K 31eKTpOHHO-
Oubnmoreunoit cucreme: Onepauuonnas cucrema Windows 10 KOpTIOpaTHUBHas
LTSC;

Microsoft Office 2019 Professional;

Onepauronnas cucrema Microsoft Windows XP Professional OEM (2005
r.);

Microsoft Office 2003 Standard Academic ot 14.09.2005;

Adobe Acrobat Reader (6ecriiatnas Bepcus);

360 Total Security (Gecrmatnas Bepcus);

ABUC «UniLib» (2021 r.).



17. KAAPOBOE OBECIIEYEHUE YYEBHOM AU CUUILJIUHBI

Damunus, ums, VYcnoBus JIOMKHOCTB, YpoBeHb CseneHus
OTYeCTBa NPUBJICYEHUs |  yueHas 00pa3oBaHus, | O JOMOJHHUTEILHOM
(10 OCHOBHOM | CTeneHb, | HAUMEHOBAHME NpoheCcCUOHATEBHOM
y yUeHOe | CrelualbHOCTH, oOpazoBaHuK
MecTy paboThl,| 3BaHHE HanpaBJIeHUs
Ha YCIIOBHUAX MOJIrOTOBKH,
BHYTpeHHero/ HaUMEHOBaHHE
BHELLHETr0 NPHUCBOEHHOM
COBMECTHTEJILC KBaJTU(hUKALIH
TBa;
Ha YCIIOBUSX
JI0roBOpa
rpak/1aHCKO-
MPaBOBOTO
XapakTepa
(nanee —
norosop I'TIX)
Y nocrosepenue o
MOBBIILIEHUN
KBaJI(pUKALIUH
110400009502,
— per.Ne086-22, ot
I
t 28.02.2022. I'lpouna
Ceepo-
s MOBbILLIEHHE
OceTtunckuii
. | kBanmuduxaluuu B
. | MefaroruyecKui
Crapuuit ¢dunuane
Pomanenxo WUna |ITo ocHoBHOMY UHCTUTYT UM.
rperojgaBare Y XTHHCKOrO roc.
HmutpreBHa | MecTy paboThI K.Xeraryposa
JIb Tex. YHuBepcutera
I10 MporpaMmme
IIpenonaBatens peiE
«MudbopmauunoHHbie
(bU3KUKK U OCHOB
TEXHOJIOTHH B
NPOM3BOJICTBA
00pa3z0BaHUH.
IIpenonasatens
JUCTaHUUOHHOTO
obyueHus» B odbeme
72 yaca.




AHHOTAILUSI PABOYEN IPOT'PAMMBI
YUYEBHOU IUCHUIIINHBI B1.0.14 «®u3uka»

Hanpassenue noxrorosku: 13.03.03 DHepretuueckoe MAaLIWHOCTPOEHHUE
[Tpodune: XonoaussHele MaliHbl ¥ YCTAHOBKH U 3KOHOMHKA

TpynoemkocTs yuebHON AUCLUTIIHHEL 7 3.€.

[Inanupyemsle pesynbratsl 00ydeHus Mo yueGHOM AUCLUILTHHE:

3HaTb: 3HATH M MOHUMATh CyTh OCHOBHBIX (DM3MYECKUX SBICHUU U Uiell, OBIALETH
GyHIaMeHTaNbHBIMU MOHATHSAMH, 3aKOHAMH U TEOPUAMU  KIIACCHUYECKOH U
COBPEMEHHOH (HM3UKHU,0BNAETh NpPHEMAMH M METOJAMM pEIUeHMS] KOHKPETHbIX
3a71a4 U3 pazHooOpasHbIX 06JacTeihU3UKH, O3HAKOMHUTECS C COBPEMEHHOM Hay4YHOM
annaparypom.

YMeTb: KCIOJB30BaTh NOJyYeHHbIE 3HAHMS MPH PEIIeHUH PAKTUYECKUX OIPOCOB,
chopMupoBaTh 11eIb MPOBeIeH s (PU3UYECKOTO IKCIEPUMEHTa, aHaJIM3UpPOBaTh
MOJIy4EHHBIE pe3yJIbTaThl POBEIECHHON paboThl, aHANINW3UPOBATH KOHKpETHbIE
(pu3HYecKHe ABNEHHUS M MPOLECCHI, OMPENEATh TOUHOCTh U3MEpSEMON pusnyeckoit
BEJIMYMHBI, CHOPMHUPOBATH YMEHUE BBICIATH KOHKPETHOE (U3UUYECKOE COMepKaHHe

B MPHUKJIA/IHBIX 3a/la4ax cBoel Oynyieid npodeccun.

Baagers:

COBPEMEHHBIMH MeTOJaMH (DU3UUECKUX HCCIIEIOBAHUMN, COBPEMEHHOM
Hay4YHOM W TEXHMYECKOH amnmapaTypo,

[IpueéMaMHid KU METOHAaMH pEeLICHU

KOHKPETHBIX 3a/ia4 U3 pa3HbIX obnacteit pU3uKH.

KOMHGTGHL{I/IH BbIITYCKHUKOB U HHAMUKATOPbI UX JOCTHXKEHMUS.

Koo u naumenoesanue

Koo u naumenosanue unouxamopa docmuicenus

KOMNnemeHyuu KOMNnemeHjuu
OIIK-3. Criocoben W-1onk-3. [Ipumensier MatemaTryecKuii anmnapar
NIPUMEHSITh aQHaJTUTHYECKOW reOMeTpHUH, JIMHEHHOM anreOpsl,
COOTBETCTBYIOLIUH T hepeHInaTbHOT0 ¥ HHTErPAILHOIO UCUHCIICHUS

(busKMKo-MaTeMaTHIECKUi
anrnapar, MeTOo/bl aHalu3a
1 MOJIEJIUPOBaHMS,
TEOPETHUUECKOTO U
SKCIIEpUMEHTAIBHOIO
MCCIIeIOBaHUS TIPH
pelleHuH
NpoQeccuoHabHBIX 3a/1a4

(YHKLMU OJTHOM TepeMEeHHOM

W1-20nk.3. IlppMensier MatemaTHYeCKuUit annapar
TEOpHsl PYHKLIMU HECKOJIbKUX NEPEMEHHBIX, TEOPUU
(GyHKIMH KOMIITIEKCHOTO NIEPEMEHHOT0, TEOPUH PSAJIOB,
TEOPUH JUPPepeHLaTbHBIX yPaBHEHHH

WUJI-3orik-3. [IpuMeHsieT MaTemaTHyeckuii annapar
TEOPHUU BEPOSITHOCTEH U MaTEMaTHYECKOH CTaTUCTUKU
W/1-4onk-4. [Ipumensier maTematuyeckuii anmapar
YHUCIIEHHBIX METO/I0B

NJ1-501k-5. leMOHCTpupyeT noHuMaHue GpUu3HuecKux
SBIICHUH U IPUMEHSET 3aKOHbI MEXaHHKH,
TEPMOJMHAMHUKH, IJIEKTPUUECTBA U MarHeTU3Ma, ONTHKH,
KBaHTOBOM MEXaHUKU U aTOMHOM (pU3MKU (37IEMEHTHI)
N 1-60nk-6. JIeMOHCTpUPYET NOHUMAaHHE XUMHYECKUX




Koo u naumernosanue Koo u naumenosarnue UHOUKAmMopa docmuicens
KOMNnemeHyuu KOMnemeHyuu

IIPOLECCOB U 3HAHHE OCHOBHBIX 3aKOHOB XUMHUH,

Haumenosanue cMpicioBpix MOZyJiel ¥ TeM y4eOHOH JUCIHITUHbI:

CmblicioBoii Moayan 1. OcHoBLI MEeXaHUKH H MOJIEKY.ISAPHON pH3HKH

Tema 1. Kunemaruka MaTepHabHOH TOUYKH. JIMHAMUKA MTOCTYIATETbHOTO ABMKCHHS.
Tema 2.lunamuka TNIOCTYNATeIbHOTO  IBWKEHMS.. BpallaTesbHoe ABHKeHHe
TBEPJOTO Tea.

Tema3. Pabora. Mexanuueckas SHEprus. 3aKOHBI COXpaHEHHUS.

Tema 4. OcHoBbl MOJIEKY TIAPHO-KMHETHYECKOM Teopuu. U3sonpoueccsl. MneansHpiif
ras.

Tema 5. fBnenus nepenoca. Pacnpenenenne Maxkcsenna

Tema 6. IlepBbiii u BTOPOH 3aKOHBI TepMonuHamuku. CBOicTBa KUAKOCTEeH U
TBEPABIX TEIlL.

CwmbicnoBoii mogyan 2. JIeKTPOoAHHAMHKA

Tema 7. Dnexrtpocratuka. Bemmectso B BNIEKTPUYECKOM I10JIE.

Tema 8. IMocrosHubIH SJIeKTpUdecKuit TOK. 3akonsl Oma, [[xoyis - Jlenna.

Tema 9. Dnextpomarnerusm. 3akonb! Brio — Casapa -Jlannaca, Amnepa, JlopeHua.
DJIeKTPOMarH|THas WUHAYKIIMSI.

2-i cemectp

CmbicoBoli Moay.ib 3. KoneGanus u Bosinbl. BosiHoBasi ONTHKA.

Tema 10. Kone6auus u ux ceoitcrna. MasTHHKH.

Tema 11. Ynpyrue u SNIEKTPOMAarHUTHBIE BOJTHBL. Y pPaBHEHHE BOJIH. DHeprus
BosHbL. MHTepdepennus Bonn. CTosume BOMHEL 3ByKoBbIe BOJHEL. OCHOBHBIE
CBOMCTBA 3JIEKTPOMArHMTHBIX BOJH, MX LLIKAJA.

Tewma 12. Bosnnosas onruka. HMureppepenuns, nudpakius, JHCIIepcus,
MOJIApU3aLIUs CBETA.

CmbicioBoii moay.as 4. KpanTosas onTHKa. ®H3HKa aTOMa H ATOMHOIO sapa
Tema 13. Ternosoe uznyuenue. Braewauit poroaddexr. Vpapnenue
Oiinreitna. Dddext Komnrona.

Tewma 14. BonHoBble cBoiicTBa BelecTra. DIIeMEHTBI

KBaHTOBOW MEXaHHUKH.

Tema 15. ®usuka aromuoro sIApa. PajuoaktuBHOCTS. SnepHble peakuum.
DJleMeHTapHbIe YaCTHIBL.

Popma poMesKyTouHO# aTTecTalMH: 3aueT/5K3aMeH



PazpaboTyuk: e /
Pomanenko 1. /1. crapumii npernojaBaTens -/// &eJ
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