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1. O01mue moJ10KeHus

1. Hacrosimas Ilporpamma o001eo0pa3oBaTebHOTO BCTYHMUTEILHOTO HUCIBITAHUSA,
npoBoaumoro YuupepcutetoM BPUKC camocrositensho mo ¢usuke (manee — Ilporpamma)
chopMupoBaHa Ha OCHOBE (erepalbHOTO TOCYIApPCTBEHHOTO 00pa30oBaTENILHOTO CTaHIapTa
cpenHero oOmiero oOpa3zoBaHuss M (erepalbHOTO TOCYIJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHHs i MPOBEJACHHS BCTYHMUTEIHLHOTO HCIBITAHUS TIO
¢usuke (nanee - BCTYMUTENBHOE UCIBITAHUE) TPU MpUEMe Ha oOydeHHe Mo 00pa3oBaTEeIbHBIM
mporpaMMaM  BBICIIETO 00pa3oBaHusi - TMporpaMmaMm OakajaBpuaTa B  aBTOHOMHYIO
HEKOMMEPUECKYI0  OpraHU3allMi0  BBICIIETO  OOpa3oBaHHs  «YHUBEPCHUTET BPUKC
(FOuubPUKC)» (nanee - Opranuzanusi) B 2023/24 yaeOHOM TO1y.

2. [Iporpamma cdopmupoBaHa ¢ y4yeTOM HEOOXOAMMOCTH COOTBETCTBHSI YpPOBHSA
CJI0’KHOCTHU 00111€00pa30BaTEIBLHOTO BCTYIMTEIBHOTO UCIIBITaHUS, IIPOBOAMMOIO
VYuusepcurerom BPUKC camocrositensHo no Gusuke, ypoHio cioxuoctd EI'D no ¢usuke.

3. @dopMa BCTYIIUTEIBLHOTO UCIBITAHMS: BCTYIUTEIBHOE UCIBITAHUE IPOBOAUTCS B
MUCbMEHHOM (hopme — B hopMe TecTupoBaHus. 3aJaHHsI BCTYIUTEIBHOTO UCIIBITAHHS BKIIOYAIOT
B ce0sl TECTOBBIC 3a/IaHUsI PA3HON TUITOJIOTHH.

4. JUIMTenbHOCTD BCTYNIUTENBHOIO UCHbITaHusA: 120 MUHYT.

5. Cucrema OLIEHUBAaHUA: BCTYNHUTEIbHOE WCIBbITaHUE oleHuBaerca 1o 100-
OayutbHOM mmiKane. i1 KaXIoro 3ajjaHus yCTaHABIMBAETCS CyMMa OajjIoB B 3aBUCHUMOCTH OT
YPOBHS CJIOKHOCTH. basbpl BBICTaBIIIETCA 3a IOJIHOCTbIO BEPHO BBIINOJIHEHHOE 33JaHHUE BO
BpEMs IIPOBENEHUS BCTYNUTENBHOIO HCHbITaHUSA. [IpM HEBEpHO BBHINOJIHEHHOM, WU HE
IIOJIHOCTBIO BBIIIOJTHEHHOM, WJIM HE BBINOJIHEHHOM, WJIM BBIIIOJIHEHHOM BHE BPEMEHHBIX PaMOK
MIPOBEICHUSI BCTYNUTEJIBHOTO HCIBITAHUS 3aJaHHM, 3a Hero BbicTaBisgercss 0 (HOJb) Oayios.
WToroBelil pe3ysbTaT NPOXOXKIEHUS BCTYNMTEIBHOTO HCIIBITAHUSA OLIEHMBAETCS Kak CyMMma
0aJu10B, BHICTABIICHHBIX 32 33/1aHUS BCTYIHUTEIBHOTO UCIIBITAHUSL.

I1. Conep:xanne NnporpaMMspl BCTYNIUTEJIbHOT0 HCIIBITAHUSA

6. CopepxaHue nporpamMmbl BCTYINUTEIBHOTO HCIBITAHUS — 3TO IIEPEUEHb
3JIEMEHTOB COJIEP KaHU, IIPOBEPSAEMbIX Ha BCTYIIMTEILHOM UCIIBITAHUU.

Hepeqem, 3JEMECHTOB COAECPKaHUA, IPOBEPACMbIX HA BCTYIMUTCJIbHOM UCNIBITAHUU

JKupHbIM KypCHBOM yKa3aHbl KPyIHBIC OJIOKH COJAEpXaHMS, KOTOpPbIE HUXKE pa3OUTHI Ha
Oonee Menkue sneMeHThl. Kaxkaas M3 STHX NO3MLMH NpeACTaBiIseT COO00W YKPYHMHEHHYIO
JUJIAKTUYECKYI0 EIMHUIYY CoJepXaHus OOydeHHs, KOTopash MOXET BKIIOYaTh HECKOJBKO
TEMaTUYEeCKUX eIuHHI. Bo BTOpoM cTonble yka3aH KO 3JI€MEHTa COIEp>KaHHs, Al KOTOPOTro
CO3JAK0TCs 3aJaHus.



Kon
- KOHTpPO/JIHpYe
p;;’“ Moro DJIeMeHTHI co/iepKaHusl, IPOBepsieMble
. 3JIeMenTa 3a/IaHUSIMM HA BCTYNIUTEIbHOM UCIIBITAHUHT
1 MEXAHHKA
1.1 | KHHEMATHEKA

1.1.1 | Mexauugeckoe aemxenHe. OTHOCHTEIEHOCTE MEXAHHYIECKOTO

ABHDKCHHA. Cucrema orcuera

1.1.2 | MarepuaieHas TO4Ka.
Ee paguyc-eexTop:
r ()= (x(t). y(t).2(2))-

TPACKTOPHA,
NEPEMENICHHE!
ar = r(6)- ()= (axdy2). ,
Iy Th.
Craoxenne mepeMenIeH o
Arl =A)'2 +Ar0
1.1.3 | CxopocTs MaTepHATHLHOH TOTKH:
5= =7/ =(v,.0,.0

T A7 T T MYyt
At lyso

. . =X,’. aHanorEgHo v, =y, v. =2/

At Yoo os
Ar—0

CroxeHHe CKOPOCTEH: U; = U, + U,
BrraciieEHe nepeMemeHHA 10 TpadHKY 3aBHCHMOCTH U(f)

1.1.4 | VcrkopeHHe MaTepHATEHOH TOUKH:

- Av —~
=EN_)O=U’ —(ax.a),,a: ).
AU o ’ ’
a,= AII _~..-->o=(vx ),". amanormuHo a, =(v, )z a.=(v,),

1.1.5 | PaBHOMepHOE IPAMOIHHEHHOE JBHKEHHE:
X(1) =xy + Vgt
v, (1) =v,, = const

1.1.6 | PaBHOYyCKOpEHHOE NPAMOIHHEHHOE JBHKEHHE:

a.,r
- " X
x(t)=x, +UOx“’T

U (1) =0y, +a,t
a, =const

2

.
Uyy —Upy =20, (X, — X )

1.1.7 | CeoboaHoe mageHHe. Va _
VckopeHHE CBOOOIHOTO } v
magesHd. [[BHKeHHe Tela.
OpPOIMEHHOI0 MOZ YITIOM O Vo
K TOPH30HTY:

X(1)=Xq + Vg, f =Xy +UycO50-T

2 2
t ) gt'
=Yp+ypsma-f——F—

&y
)

V() =Yg+ g, 1+

U, (1) =0y, =y cosa .
U, (1) =0y, + g, =Uysina—gt

g,=0
g, =—g=const

.‘_

TPAeKTODHA




1.18

JIBHKeHHE TOYKH I10 OKPYAHOCTH.
JIEHeHAHAq H YIJIOBAA CKOPOCTH TOYKH COOTBETCTBEHHO: U = 0OR,

2n
O=—=27v.
T

-

-

-
I[eHTpOCTpEMHTEIEHOE YCKOPEHHE TOYKH: d,, = % =0°R

1.1.9

Teépaoe teno. [locTynarensHOE H BpalIaTeIbHOE JBHKEHHE
TBEPIOrO Tea

AWHAMHAKA

121

HuepnuaneHele CHCTeMBI OTcu€Ta. [lepBeifi 3akoH HerooToHa.
IIpHHEIHD OTHOCHTEILHOCTH [ anuies

m
Macca tena. IInoTHOCTE BemecTBa: P =F

Cuna. [IpHHIHED CYNepIO3HIIHHE CHI: F = f’l - f’, -

panxonenm

Bropo# 3akor HeroToHa: 114 MatepHa1sHOH ToukH B HCO
F =ma: Ap=FAt npu F =const

Tpermii 3akoH HeloToHAa 111 @ _ «— @ @—
MaTepPHATBHEIX TOUEK: F, =-F,,  Fj, Fy

33aKOH BCEMHDHOIO TATOTeHHA: CHIBl OPHTAKEHHA MEXITY
mym,

Rl
CHIa TOKEeCTH. 3aBHCHMOCTE CHJIBI TEKECTH OT BBICOTHI /1 HaO

MOBEPXHOCTBEO IUTAHETEI PATHYCOM Ry
GMm

] (R + hf

TOYEIHBIMH MacCaMH F =G

lIBH)KCHHC HeOeCHBIX Tel H HX HCKYCCTB€HHBIX CIIVTHHKOB.
l'IepBax KOCMHYIECKAA CKOPOCTE:

GM
Ui =4/ EoRp = Ry

BTOan KOCMHYECKaA CKOPOCTE:

2GM
e = = [

Cuna ynpyrocts. 3akoH I'yKa: F, = —kx

Cuaa tpernsa. Cyxoe TpeHHe.
CH1a TpeHHA CKOTBAKEHHA: FTp = uN

CH7a TpeHHA MOKOA: F_, < uN
Ko3ddHIHeHT TpeHHA




12.10

F
JaB1enne: p = ?J‘
13 |CTATHKA
1.3.1 | MoMeHT CHIEI OTHOCHTEIBHO OCH
BPAIICHHA: a
M =Fl rae [ —nnedo caasl F -
OTHOCHTE/IBHO OCH, IPOXOJAIIeH depe3 F
To9KY O NepneEIHKYIIPHO PHCVHKY
1.3.2 | Vciaoeusa paeHOBecHA TBEpaoro Tena B HCO:
.Ar{l +4‘13 +...=0
I:'l - F: +...=0
1.3.3 | 3axoH [Tackansa
1.3.4 | las1enne B xHAKOCTH. mokosmedca B HCO: p = p, + pgh
135 | 3akon Apxuvena: Fyy = —FPore .
€CTTH Teo H KHAKOCTh mokoATca B HCO, 10 F, =pgl,,..
VcioBHE IUTaBaHHA T
14 |34KOHBI COXPAHEHHA B MEXAHHUKE

141

WMITyIC MATEPHATHEHOH TOUKH: P = MU

142

HMITyI8C CHCTEMBI TET: D= Dy + Dy + ...

143

3akoH mMCHeHEX H COXPaHCHHI HMITYJIbCA:
BUCO Ap=A(p, + Py + . )= Flanmu At + Fa o At + ..
BHCO A.BEA(jjl-*-ﬁ:-'-"):O‘ €CJIH F-.'.lmm'*'ﬁ.“ +...=0

144

- BEemE
PadoTa CHIEL: Ha MalIOM NepeMeIeHHH

.4=|ﬁ|~|AF|-cosa=Fx-AT (}

145

MoOImHOCTE CHIIEIL -
A4 F

P=—’ =F-v-cosa 4(-
A7 Ar—0 v

146

KuneTH9ecKasd 3HEpIrua MaTepPHATEHOH TOUKH:

-

g _mv _p

=E) 2me

3aKOH H3MEeHeHHT KHHETHIECKOH 3HePrHH CHCTEMEI
MatepHanbHBIX TogeK: BHCO AE_ =4 + A4, +..




147

[ToTeHUHATBEHAA 3HEPIHA:
AA NOTCHIHATBHEIX CHIT 4, = Elmﬂn: - E‘.’nm = _AEm

[ToTeBnHATEHAA 3HEPTHA TEJIA B OJHOPOIHOM IOJIE TAKECTH:
E rresy = Mgh

[ToTeHUHATEHAS 3HEPIHA VIPYTO AeGOPMHPOBARHOTO TENa:
o2

Earem = 75—

148

3aK0H H3MEHEHHT H COXpPaHECHHA MEeXaHHIeCKOH SHEPIHH:
Euex = Em + Em‘mm’

B HCO AEuex = Ancexmem:l. arm°

BHCO AE_ =0. eclmH A,y sonorem cax =0

MEXAHHYECKHE KOJIEBAHHA H BOJIHBI

1.5.1 |T'apMorHYeckHe KoneOaHHA. AMILTHTYAA H pa3a KoaeDaHHH.
KHHeMaTHYeCKOE OIMHCAHHE:
x(t)=Asin( ot + 0, ).
v, (r)=x,.
\ 2
a (f)=(v,),=—0"x().
JHHAMHIECKOe OMMHCAHHE:
ma, = —kx . 7A€ k = mo?
JHepreTHIeCKOe OMMHCAHHE (3aKOH COXPAHEHHA MEXaHHIECKOH
my't ke omul, kA
JHEPTHH). —— +—= = = const
2 2 2 2
CBA3b AMILTHTY B! KOJIEOAHHH HCXOJHOH BETHYHHEI
C aMIUTHTYAaMH KO.I€0aHHH €€ CKOPOCTH H YCKOPeHHA:
U =0A4. a,, =04
152 - 2r 1
[Teproa H 9acTOTa KOT€0aHHA: | =— =—
@ Vv
[Teprox ManeIX CBOOOAHEIX KOJeOAHHH MaTeMaTHYECKOIO
/
MafTHHKA: T = 211\[:
g
[Teprog CBODOJHEIX KOTeDAHHH MPYAKHHHOIO MAATHHKA:
fm
T=2n|—
k
1.5.3 | Beryaaesssle konebannd. Pezorasc. Pe3oHaHCHAT KpPHBAA
1.5.4 |Ilonepeunsie H IPOAOIBHEIE BOJTHEL. Cxopocts
PACIIPOCTPAHEHHA H JJTHHA BOJHEL A=U] = =
v
HHeTepdepeHnns H AHGPAKITHA BOIH
155 |[3eyk CropocTh 3BVKA




MOJIEKYTAPHAA SH3HKA. TEPMOITHHAMIKA

MOJIEKYIIAPHAA $H3HKA

2.1.1

MogemH cTpOeHHA ra3oB, KHAKOCTeH H TBEPABIX Tl

212

Temwiopoe IBHASHHE aTOMOB H MOJIEKYJI BEIIECTBA

2.13

B3auMoeHCTBHE 9aCTHI BeIIeCcTBa

214

Juddy3ng. bpoyHOBCKOe ABHKEHHE

215

Mogens HaeampHoro raza B MKT: @acTHOE rasa ABHKYTCA
XA0THYECKH H He B3aHMOASHCTBYIOT APVT C APYIOM

216

Cea3p MeXIy AaBI€HHEM H CpeJHeH KHHETHYECKOH >HEprHeH
MOCTYMATEIBHOI0 TEILTOBOTO ABHIKEHHA MOJIEKYJ HIEATBHOIO
rasa (ocHoBHoe ypapHeHEHe MKT):

1 = 2 [(md*
p=—m;w‘=—n-|m‘;

2 —

=—n-¢&
3

nxr

3 3

AOcomoTHAs Temnepaﬁpa: IT="+273K

Cpa3p TeMmepaTyphl Ia3a CO CpeIHEH KHHETHYISCKOH 3HeprHeH
MOCTYTIATENBHOIO TEIUIOBOTO JBIKEHHA €10 JaCTHII

7 %
P

-~

=2kT
2

> |

219

Ypannélme p=nkT

2.1.10

Mogens HAEaTEHOIO ra3a B TEpPMOJHHAMHKE:
Vpaprerne Menaeneera — KianeipoHa
Brlpaxkerne 1719 BEYTPeHHEH 3HEPIHH
Vpaeaenne MeHaeneepa — KnanefipoHa (IpHMeHHMEIE (QOPMEI

3aITHCH):

pV =" RT =vRT = NkT, p=PRL

H U
BrlpakeHHe 11 BHYTPEHHEH 3HEPrHH  OJHOATOMHOIO
HIEATHHOTO ra3a (IpHMeHHMEIE (POPMEI 3alTHCH):

3 3 3Im 3
=§VRT =54WT=§FRT=\'C\,T=—2PI’

3aKoH I[a:m‘rona A1 JABJICHHA CMECH Pa3peXCHHEIX I'a30B:
pP=p,TpyT...

Hzomponeccel B pa3pekeHHOM Ta3e C MOCTOAHHBIM THCIOM
gacTHI N (C IOCTOAHHBIM KOJTHIECTBOM BEIIECTBA V):
H30TepMa (7 =const): plV = const .

H30x0pa (V= const): % = const ,

4

H300apa (p = const): %= const

I'paduueckoe mpeacTaBneHHe H3onponeccor Ha pl- pI-u V'T-
JHArpaMMax




2113

HacmimesHrle H HEHAacEIIEHHEIE mapel. KadecTBeHHad
3aBHCHMOCTE IUIOTHOCTH H JABJIEHHY HACBIOIEHHOrO mapa OT
TEMIIEPATVPEl, HX HE3AaBHCHMOCTE OT 00BEMa HACHIIEHHOIO
mapa

2114

BraxHOCTE BO3TYXA. o
Pes(T)  Page(T)

Pascsen s (T)  Prscs opn (7)

OTHOCHTETBHAA BIAKHOCTD. @ =

2115

H3meHeHHE ArperaTHeIX COCTOSHHH BeIecTBa: HCIIapE€HHE
H KOHICHCAIIHA. KHIICHHE KHIKOCTH

2.1.16

H3meHeHHE ArperaTHEIX COCTOAHHH BeINeCTBa. ILIABICHHE
H KPHCTAJLTH3AITHA

2.1.17 | IlpeobpazopaHHe YHEPrHH B Ha30BEIX Mepexogax
22 | TEPMOJHHAMHKA
2.2.1 | TennoBoe paBHOBECHE H TeMIepaTypa
2.2.) | BEyTpeHHAA 3HEPrui
223 |Temnonepeaada Kak CIOCOO H3IMEHEHHA BHYTPEHHEH 3HEPIHH
0e3 coBepmeHHA padoTel. KOHBeKIHA, TEIIONPOBOJHOCTE.
H3JTyUeHHe
224 | KonE4aecTBO TEIUIOTHL.
VaensHad Ten10€MKOCTE BemecTBa ¢: O =cmAT
2.2.5 | VaensHad Tem10Ta NapoodpazoBarus 7o Q =mm
VaensHad TEIITOTA IUIABTEHHA A- Q = Am
VY aenpHag TEM10TA CrOPAaHHA TOIWIHBA ¢ O = gm
22,6 |JneMeHTapHas padoTa B TePMOJHHAMHKE: 4= pAlV
BrrancierHe paboTe! Mo rpadHEKY mponecca Ha pl/-aHarpaMMe
227 |IlepBeli 3aKOH TEPMOAHHAMHKH:
Oy =AUy, + 4y = (U, =U, )+ 4
Ammabara:
Op=0=4,=U,-U,
2.2.8 | BropoH 3aK0H TepMOIHHAMHKH, HEOOPaTHMOCTE
229 |IlpuHHuHnDe! eACTBHA Tew1oBbIX MamuH. KIII:
n= A:am:x _ erp _|Qm:x| -1- |Qm:t|
- - Oy
2210 | MakcumamsHOe 3Ha49erHe KIT/. ITaxa Kapro
Torp ~Tia T
max mn = =—=F ™ _ |- =z
n rlKapoo Tm Tm-P
2211 | VpaBHeHHe TeIIOBOro datanca: 0, +Q, +Q; +...=0




JJJEKTPOTHHAMHIKA

3.1

JJIEKTPHYECKOE IIOJIE

311

DNEeKTpH3aUHA Tel H e€ NPOABICHHA. JJIEKTPHISCKHH 3apaAl.
JBa BHI2 3apAaa. DIIeMeHTApHBIH NIEKTPHISCKHH 3apAa. 3aK0H
COXpaHEHHA TeKTPHIECKOro 3apaia

312

B3arMoefiCTBHe 3apa10B. T09eTHble 3apANEL. 3aKoH Ky1oHa:
U 1 B Wy 15

rr 4mey
3.1.3 | DnekrpHueckoe noixe. Ero JeACTBHE HA JIEKTPHISCKHE 3apAIE]
314 - a3
Hanpax€HHOCTS 371eKTPHYECKOro oA: £ = F
q rposmmat

ITone Togeunoro 3apaga: £, = ki,.
2

OJHOpPOJHOE monte: £ = const
KapTHHEI THHHH 3THX NOJIeH

3.15

HOTCHIIH&'IBHOCTB IEKTPOCTATHIECKOI'O ITOJIA.

Pa3HOCT MOTEHIHATIOB H HANPAKEHHE.

4y =qle, -9, )= -qAp=qU

HOTCHIIHR.’IBH&X SHEPIrHiA 3apAda B 3NIEKTPOCTATHYUECCKOM IIOJIE:
H,r — q¢

IloTeruHan IEKTPOCTATHYECKOIO IOV @ = —

CpA3p HANPAKEHHOCTH IIOJIA H PA3HOCTH MOTEHIHATIOB 1A
OIHOPOIHOIO 3JIEKTPOCTaTHYECKOro nong: U = Ed

3116

TIpHHITHN CYTIEPIO3HIHE VIeKTPHIECKHX MOeH:
E=E +E,+.., 0=0,+0,+...

HpOBOJIHEKH B IEKTPOCTATHIECKOM IIoJIe. Vcaopue

PABHOBECHA 3apANOB: BHYTPH NMPOBOTHHEKA E =0, BHYTPH H Ha
TIOBEPXHOCTH NIPOBOJHHKA ¢ = const

318

I[HE)JICK'IPKKK B 3JICKTPOCTATHYECKOM IIOIE. ,HHBJ'ICK'I’])H‘ICCI{M
IIPOHHIAEMOCTE BEIIECTBA £

319

Koraercarop. SneKTpoéMKocTs KoHaeHcaropa: C = %

DMeKTPOEMKOCTS IUIOCKOT0 KOHAeHcaTopa: C = % =eC,

31.10

Hapa:me.rmnoe CO€IHHCHHE KOHICHCATOPOB:

g=q,+q,+.... Uy=U,=..., Cnapa.n=C1+C2+"‘

IToceoBaTeIbHOE COETHHEHHE KOHIEHCATOPOB:
1 1 1

U =L'-1 +U'2 +..., g,=4q,=..., C_=F1+C—2+._.

oo




3.1.11

4 72 2
DHEeprud 3apaKeHHOro KOHIeHcaTopa: i, = # = % - '?_C

3AKOHBI IIOCTOAHHOI O TOKA

321

CuraTtoka: [ = ﬁ{ . IlocTosuusld TOK: [ = const
Ar—=0

JIn4 DOCTOSHHOTO TOKa ¢ = It

VCII0BHA CYIIECTBOBAHHA 31eKTPHYECKOTO TOKA.
Hanpaxerne Un 3]IC ¢

3akoH OMa 1714 y9acTKa nenH: [ = 2

3J'ICKTPH"ICCKOC COIIPOTHBJICHHE. 3aBHCHMOCTB COIIPOTHBJICHHA
OJHOPOOHOI'O MPOBOIHHKA OT €I'0 JJIHHBI H CEYICHHA. VaensHOE

[
COIIPOTHREJICHHE BEINECTBA: R= pg

Hcrourukr TtokKa. 3JC H BHYTpeHHEEe CONPOTHBICHHE

Acmwmcm

q

HCTOYHHKA TOKa: & =

3akoE Oma 14 DOMHOH — (3aMKHYTOH)

JyIeKTpHYeckod memH: &E=IR+Ir. otkyma &7 i Rﬂ]
E

" R+r

Hapa:ue.rmnoe CO€IHHEHHE IIPOBOJHHKOE!

I=I1+II+..., L71=Lr2=..., 1 =L+L+...

Ropem R Ry
ITocenoBaTenpHOE COETHHEHHE MPOBOJHHKOB!

U=U+U,+.... =L, =.., Rpa=Ri+Ry+...

Pabdota anexkTpugeckoro Toka: A =JUt
3akon Jlxoyas — Jlerna: Q=1 Rt

MOmHEOCTE 3TeKTPHYECKOro ToKa: P = ad =JU
At|y0
Temnoras MOITHOCTE, BEIJEIAeMAd HAa PE3HCTOPE:

r2
p=rg-"
R

Mom=oCTs HCTOYHHKA TOKa: Pg =
‘ At
At—0

CBoOogHEIE HOCHTETH IEKTPHIECKHX 3apAI0B B MPOBOJIHHKAX.
MexaHH3MEl NPOBOAHMOCTH TBEPABIX METAUIOB, PacTBOPOB
H paCIIaBOB  3JIEKTPONHTOB, Tra3oB. [lomympoOBOJHHKH.
[TomynpOBOIHHKOBEIH JHOT




33

MATHHTHOE IIOJIE

331

MexaEH9ecKOoe B3aHMOJCHCTBHE MArHHTOB. MarHHTHOe mone.
Bekrop MarHHTHOH HHAYKUHH. [IpHHIHI CyNepHo3HIHH
MATHHTHEIX mojiefii B =3, +B,+... . JIHHHH MaraeTHOIO
noxa. KapTHHA THHHA NOIA MIOJIOCOBOTO H MOJKOBOOOPA3HOIO
MOCTOSHHEIX MarHHTOB

332

Omeir Opcrega. MargHTHOE nDOI€ MNPOBOAHHKA C  TOKOM.
KaprHHa /HHHH [OIA JIHHHONO MPAMOIO IIPOBOAHHKA
H 3aMKHYTOI'0 KOJIBIIEBOT0 IPOBOJIHHKA, KATYIIKH C TOKOM

333

Crna Avnepa, € HanpaBiIeHHEe H BETHIHHA:
F, =IBlsina . rae a — yroa MeXIy HalpaBlIeHHEM
IPOBOJHHKA H BEKTOPOM B

334

Cuna JlopeHna. e€ HanpapiIeHHE H BeTHIHHA:
Frop =|q|vBsina. rae a — yron Mexay extopave U B B.

I[BH)KCHHC 3apmennoﬁ YaCTHIOEI B OJHOPOOIHOM MAarHHTHOM
IIoJI¢

34 | SJIEKTPOMATHHUTHAA HHOVKIIHA

341 |Ilotok BEKTOpa MarHHTHOH - / 3
HHAYKIOHH: © =B S = BS cos o ns

342 | Bnerne 3neKTpoMarEHTHOH HHAVEUHEH. 3/C HHIVKIIHH

343 | 3aK0H IEKTPOMArHHTHOH HHAYKIHH Papazes:

&= =Ll =-2',
At Ar—0

344 | 3]C HHOYKUHH B IPAMOM IPOBOAHHKE JTHHOH /, ABHAYIIEMCH
co ckopoctsio U (U L1 | B oaHOpOTHOM MarHHTHOM
moze B |5r |= Blusina ., TAe o — YToI MeXIY BeKTOPaMH B H
D:ecmllB m 5158 .10 |&;|=Biv

345 |Ilpaemto Jlerna

340 HEIyKTHEHOCTE: L =?,n:m ® =17
Camonrayxuua. 3]1C camoHHAYKIHEH: &, =— 4 =-LI",

) At |40
347 3

JHEepPrua MarHHTHOIO MOJIA KAaTYIIKH ¢ TOKoM: T = 5




JSJIEKTPOMATHHUTHBIE KOJIEBAHHA H BOJIHAI

351

KonebareasHEIH KOHTYP. Cpobozansie
3TEeKTPOMArHHTHEIE KoTeDaHHA B HieamsHOM C L
KO1e0aTeIbHOM KOHTYpe: L
q(t)= @ SO + 0y )
I(t)=gq, = ©g,,, cos(ot + 9, )= 1, cos(ot+o,)

2n 1
Popmyna Tomcora: T =21/LC . oTkyAa @ =—=———
T JIC
CBA3p aMILTHTYAEI 3apAaa KOHASHCATOPa C AMIUTHTYI0H CHIIBI

- ]max
TOKA B KOJI€OaTETEHOM KOHTYPE: ¢, = —

3aKOH COXPaHEeHHT 3HEPTHH B K01e0aTeTbHOM KOHTYpe:

p) p)
CU? LI* CU,, LI,
+ - no - DX — const
2 2 2 2

BEIHYAJeHHBIE 31eKTPOMArHHTHEIE KOleOaHHa. Pe3oHaHC

[TepemenHeli TOK. [IpOH3BOACTBO, mepeatda H mOTpediIeHHe
TeKTPHYUECKOH 3HEePIrHH

CBOHCTBA 31€KTPOMArHHTHEIX BOJTH. B3aHMHAaA OpHEHTAHA
BEKTOPOB B 3J1€KTPOMATHHTHOH BOJIHE B BaKyyMe: E L B L 2

ITxana IeKTPOMArHHTHBIX BOJTH. IIpmverenne
3TeKTPOMArHHTHEIX BOJIH B TEXHHKE H OBITY

3.6

OIITHKA

36.1

[TpaMoOIHEEHHOE pacIpOCTPaHEHHE CBETA B OJHOPOJHOH Cpeje.
JIva ceeTa

362

3aKOHEI OTPpaX€HHAT CBETA.

363

ITocTpoerne H300pakeHHH B ILTOCKOM 3epKaie

364

3aKOHEI IPETTOM/ICHHA CBETA.
[IpenoMnenHe cBeTa: n) Sinc = n, sinf

- C
AOCOMIOTHEIH IOKA3aTelhb IPETIOMICHHA. N, =—
v

2 —

OTHOCHTEIBHEIH [TOKA3aTeb NIPEJIOMICHHA: N, =

EIE

Y,
v,
Xopx 1y4ei B IpH3ME.

CooTHOmeHHEe 9aCcTOT H JUTHH BOJH [IPH Nepexoje
MOHOXPOMATHYECKOr0 CBETA Uepe3 IPaHHIy pa3gena ABYX
ONTHIECKHX CPed: v, =V,. MmAi, =n,A,

365

TTomHOE BHYTpeHHEe OTPAKEHHE.
IIpeneIbHEEIH YTOI MOTHOTO 2
BHYTPEHHET0 OTPAKEHHA: -—

1 n,

sina, =——=—= U
M ors m




3.6.6

CobHparomHe H pacCeHBAIOMIHE HH3E. TOHKAd JIHH3A.
PoKycHOE pacCTOAHHE H ONTHYECKAd CHJIA TOHKOH JIHH3BL

p-1
F

3.6.7

PopMyIa TOHKOH JTHH3EIL: d

1. 1_1
d f F H F

VBenuueHHe, 1aBaeMoe
a N

mmaoﬁ:r=i=i —f
H

d

h

N

368

Xoxa ny4a. mpome mero JTHH3Y HOJ MPOH3BONBHEIM VIVIOM K €&
ITIABHOH ONTHYECKOH OCH. [TocTpoeHHe H300pakeHHH TOYKH H
OTpe3Ka MPAMOH B COOHPAKITHX H PACCEHBANINHX THH3AX H HX
CHCTEMax

3.6.9

PoToanmapaTr Kak ONTHYECKHH MpHOOpP. [71a3 Kak omTHIecKaf
CHCTEMA

3.6.10

HrTtepdeperuns ceera. KorepeHTHblE HCTOYHHKH. Y CJIOBHA

HaOMOIeHHA MAaKCHMYMOB H MHHHEMYMOB
B HHTepDEpEeHUHOHHOH KapTHHE OT JBYX CHHOA3HEIX
KOTepPEHTHBIX HCTOYHHKOB

A
N =2m— — + +2 +
MaKCHMYMEL: A 2m=. m 0. 1, £2. =+

-

(]

]

MHHHMYMBI A=(2m+l)%,m=0, 1, £2, £3, .

36.11

Judpakurs cBeta. IHQpakuHOHHAA peméTKa. Y CJIOBHE
HAOTIOEHHA INIABHEIX MAaKCHMYMOB IIPH HOPMATBHOM NaJeHHH
MOHOXPOMATHYECKOIO CBETAa C ATHHOH BOTHEI A HAa PEIMETKY
cnepHogoM d: dsin@, =mh. m=0. £1, £2 £3 .

3.6.12

Jucnepcus ceeta

OCHOBEI CITEITHATEHOI TEOPHH OTHOCHTETEHOCTH

41 | HHEBapHAHTHOCTH MOIYJIA CKOPOCTH CBeTa B BakyyMe. [IpHHIHT
OTHOCHTEIBHOCTH JHHINTEHHA
2 - 2
4.2 JHeprus CBOOOAHOH JaCTHIBL: E = o
%-%
(=
VIMITy/IBC 9aCTHIBL p = —oe
il v
Voé
43 | CeA3p MacCH H 3HEPIHH CBOOOIHOH JaCTHIEL:

E*—(pc) = (mczy
SHeprHA MOKOA CBOOOIHOH JaCTHUEL: E, = mc’




KBAHTOBAA @H3HKA H 3 TEMEHTEI ACTPOPH3HKH

KOPIYCKVIAPHO-BOJIHOBOH JVAIH3M

5.1.1 | I'umore3a M. I11anKa o keaHTax. Popmyna [Inanka: £ =hv
512 he
®oToHEL. JHeprua GoToHa: E=hv = o pc
E hv h
Hyvmynec poToHA: p=—=—=—
c_ ¢ A
5.1.3 | Poroaddext. Onerer AT Ctonerora. 3akoHH doTtosddexTa
5.1.4 | YpaprerHe DHHmMTEHHA 114 doToaddexra:
Epm-m = ‘4lmm,u + Euoc mx
he he
rae Ewroaa=hv=._r Asrgom =MV = :
A 7\.‘p
mu’
E_ o=—22=eU__
2
5.1.5 | BonHoBEIE CBOHCTBA JacTHI. BonHEI Ae bpoHia.
- . h h
J{mHHA BOMHEI A¢ bpoHna JBHAYIMEHCA YaCTHIE: A=—=—
p mv
Koprycky1apHO-BOTHOBOH Ayamu3M. JJHQpaKHA 371€KTPOHOB
Ha KPHCTA/LIax
5.1.6 | damnerne cBeTa. [JaBIeHHe CBETA HA MOIHOCTHI OTPAXKAIOMIVIO

INOBEPXHOCTE H HA INOJTHOCTBEO NOITTOIMAOIIVID IIOBEPXHOCTD

N
o

PHIHKA ATOMA

5.2.1 |Il1anerapHas MOJelIs aTOMA
5.2.2 | IToctynarel bopa. Hanyuerne H nornomesHe GOTOHORB NIPH
mepexoje aToMa ¢ OJHOIO YPOBHA SHEPrHH HA APYTOH:
he
hV g = —— = |E, = Ey|
""m
5.2.3 | JIuHeH9aTHIE CIIEKTPEL
CrnexTp YpOBHEH 3HEPrHH aToMa BOZOPOJa:
—-13.63B
E,=——— n=123 ..
e
524 | Jlazep

PHIHKA ATOMHOI' O QP4

5.3.1 | Hyk1oHHas Mojens aapa [ersenOepra — Mpanenko. 3apan
aapa. Maccopoe unc10 fapa. H3otons

5.3.2 | DHeprui CBA3H HYKJIOHOB B Ajape. JIIepHEIe CHIEI

533

Hedexr maccsi anpa 3X: Am=Z -m, +(4-Z)-m, —m,,




534 |PagHOaKTHBHOCTE.

Amda-pacmaz: $X—% Y + jHe

Bera-pacmaz. JmeKTpoHEEI B-pacnan: 3X—, Y + Je+7,
TTo3HTpOHHEI B-pacman: $X—4Y + JZ +v,

I'aMMa-H3TYIeHHE

r
5.3.5 |3axoH paTHOAKTHBHOrO pacmaza: N(z)= N, -2 T
5.3.6 |JnepHsle peakunH. [[eeHHe H CHHTE3 A1ep
54 | DJIEMEHTBI ACTPOPHIHKH
541 |ConHeuHad CHCTeMA: IUIAHETHl 3€MHOH TIPYIIEl H IUIAHETHI-
THTAHTEL, Maasle Tel1a CoTHeIHOH CHCTEME]
542 |3Be3gnl: pa3HOOOpa3He 3BE3JHBIX XapaKTEePHCTHK H HX
3aKOHOMEPHOCTH. MICTOYHHKH 3HEprHH 3Be3]
543 |CoBpeMeHHBIC NMPEICTABICHHA O MPOHCXOXKIEHHH H 3BOTIOIHH
CornHna H 3831
544 |(Hama TamakteExa. [lpyrae ramzakTHKH. [IpocTpaHCTBEeHHEIE
MacmTadsl HabmoaeMoH BeenerHoH
545 |CoBpeMeHHEIE BINIAIEI HA CTPOSHHE H 3BOIONHIO BeeneHHOR

7. YpOBEHb  CIOXXHOCTH  00II€00pa3oBaTENIbHOTO  BCTYNUTEJIBHOTO  HCHBITAHMA,
npoBoaumoro YuupepcutetoM BPUKC camoctosiTenbHO 1Mo (DU3HKE, COOTBETCTBYET YPOBHIO
cinoxkHoctn EI'D mo ¢usmke, 4To BBIpakaeTcss B paclpeleleHue 3aJaHuil M0 ypOBHSIM
CJI0’KHOCTH.

8. BapuaHThl 3K3aMEHAIMOHHBIX 3aJaHUI PABHOLICHHbI IO TPYAHOCTH, OAMHAKOBBI IIO
CTPYKTYpE.

III.Cniucok juTepaTypsbl AJ1s1 NOATOTOBKH

9. Iloctrynaromuii MOXET HCIOJIb30BaTh CIAEAYIOIIMM JAOCTATOUYHBIA ISl MOATOTOBKHU IO
BCTYIUTEIBHOMY UCIIBITAHUIO CIIUCOK JIUTEPATYPbl, HE OTPAHUYUBASICH UM:

1. Aitzennion, A. E. ®usuka : yueOHUK M HpakTUKyMm ais By3oB / A. E. AifzeHuon. —
Mocksa : UznatenberBo FOpaiit, 2023. — 335 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-
534-00487-8.

2. Kpapuenko, H. FO. ®uzuka : yueOHUK U npakTukyM ais By3os / H. FO. KpaBuenko. —
Mocksa : UznatenberBo FOpaiit, 2023. — 300 c. — (Bricmiee oOpa3oBanue). — ISBN 978-5-
534-01027-5.

3. ®usuka : y4eOHMK U HpakTukym s By3oB / B. A. Wnbun, E. HO. baxtuna, H. b.
Bunorpanosa, I1. U. Camoiinenko ; nox penakuueid B. A. Mnbuna. — Mocksa : M3gaTtenscTBo
HOpaiiT, 2023. — 399 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-9916-6343-4.

4. HukepoB, B. A. ®usuka : y4eOHUK M NpakTUKyM g By30B / B. A. HukepoB. —
Mocksa : UznatenbetBo FOpaiit, 2023. — 415 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-
9916-4820-2.



