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I. O01ue moJ10KeHus

1. Hacrosimast TIporpamma 0011eo0pa3oBaTeIbHOTO0 BCTYMHUTEIHHOTO HCTIBITAHHUS,
npoBoaumoro YauBepcutetoM BPUKC camocrostensHo mo ¢usuke (manee — IIporpamma)
chopMupoBaHa Ha OCHOBE (henepaabHOrO0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOrO CTaHAApTa
cpenHero o6mero oOpa3oBaHuS © (DeaepaTbHOTO TOCYAapCTBEHHOTO 00pa30BATEIBHOTO
CTaHJIapTa OCHOBHOTO OOIIEro o0pa3oBaHUs JJIs MPOBEACHUS BCTYMHUTEIHLHOTO UCIBITAHUS TI0
¢usuke (nanee - BCTYMUTEIBHOE UCTIBITAHUE) MPU MIPHEMe Ha 00ydeHHe Mo 00pa3oBaTeIbHBIM
mporpaMMaM  BBICIIETO OOpa3oBaHUs - MporpaMMmaM OakalaBpuaTa B aBTOHOMHYIO
HEKOMMEPUYECKYIO opranmu3aiuio Beiciiero oopasopanus «YHauepcuteT bBPUKC (FOaubPUKC)»
(manee - Opranu3zanus) B 2022/23 yueOHOM TOTY.

2. [Iporpamma cdopmHupoBaHa € Y4EeTOM HEOOXOAMMOCTH COOTBETCTBUS YPOBHS
CJIOKHOCTHU 00111€00pa30BaTEIHHOTO BCTYNUTEIBHOTO UCIIBITAHUS, IIPOBOAMMOIO
VYuusepcurerom BPUKC camocrositensHo o ¢usuke, ypoBHio cinoxHocTa EI'D no ¢usuke.

3. @opMa BCTYIUTEIBHOIO MCIBITAHUSA: BCTYNHUTEIBHOE UCIBITAHUE IIPOBOJIUTCS B
NUCbMEHHOMN (hopMme — B (hopMe TeCTUPOBaHHUs. 3aaHUsl BCTYIUTEILHOTO UCTIBITAHUS BKIIOYAIOT
B ce0s1 TECTOBBIC 33/1aHUS PA3HON THITOJIOTHH.

4. JUINTENbHOCTh BCTYNUTENBHOIO UCTIBITaHUS: 120 MUHYT.

5. CucTeMa OIleHMBAHUS: BCTYIUTEIBHOE UCTIbITaHuE olleHnBaeTcs 1o 100-0apHoi
mkane. i Kaxmoro 3alaHus yCTaHABIMBAETCS cyMMa OajUlOB B 3aBUCHMOCTH OT YpPOBHSA
CIIO)KHOCTH. bayibl BBICTABISETCS 3a IOJHOCTBIO BEPHO BBINOJIHEHHOE 3a/JlaHUE BO BpeMs
IIPOBEJIEHUS] BCTYIUTEIBHOIO MCNbITaHUs. IIpy HEBEPHO BBINOIHEHHOM, WM HE IMOJIHOCTBIO
BBIIIOJTHEHHOM, WJIM HE BBIIIOJIHEHHOM, WJIM BBIIIOJIHEHHOM BHE BPEMEHHBIX PAMOK IIPOBEIEHUS
BCTYIIUTENIFHOTO WCIBITAaHHUS 3a/JaHuM, 3a Hero BbIcTaBisieTcss O (HOib) OaymoB. MTOTrOBBIM
pe3yabTaT MPOXOXKACHUS BCTYNUTEILHOTO WCIBITAHUS OIIGHMBAeTCS Kak cymMma OaJuioB,
BBICTABJIEHHBIX 32 33[JaHUS BCTYIIUTEIBHOIO UCIIBITAHUSI.

I1. Conep:xanne nporpaMMbl BCTYNIUTEJIbHOT0 HCTIBITAHUS

6. COILCp)KaHI/Ie mporpaMmbl BCTYIUTCIIBHOT'O UCIIBITAHUA — 93TO IIEPCUCHb 3JICMCHTOB
COACPpIKaHUA, MPOBCPACMBIX HA BCTYIIUTCIILHOM UCIIBITAHUU.

Hepeqeﬂb 3JJEMECHTOB COACPIKaHHUA, TIPOBECPACMbBbIX HA BCTYNIUTEC/JIbHOM UCNIBITAHUA

JXKupHBIM KYpCHBOM yKa3aHbl KpyHHbIE OJIOKH COJIEp:KaHUs, KOTOPbIE HIDKE pa3OUTHI Ha
Oonee Menkue sneMeHTHL. Kaxnmas W3 3TUX MO3UIMHA TpencTaBisieT co00 YKpPYIHEHHYIO
OUIAKTUUECKYIO0 E€IUHMIYY COAEpKaHMsl OOydeHHUs, KOTOpash MOYKET BKJIIOUaThb HECKOJIBKO
TEMaTUYEeCKHX eIuHUIl. Bo BTOpoMm cronbie yka3aH KO 3J€MEHTa COIEp>KaHUs, i KOTOPOTo
CO31aI0TCA 3a4aHUS.



Kox
- KOHTpPO/IHpYe
p;;n Moro DJ1eMEeHTBI Co/lepKaHus, POBepsieMble
zemal| CreveRTd 3aJaHHSIMH HA BCTYNHTEIbHOM UCIBITAHIT
1 MEXAHHKA
1.1 | KHHEMATHEKA

1.1.1 | Mexauugeckoe aemxeHHe. OTHOCHTEIEHOCTE MEXAHHYECKOTO

ABHCKCHHA. Cucrema orcyera

1.12 | MarepuaipHas TO4Ka.

TPACKTODHA

Ee pagmyc-sekTop:

r ()= (x(t). ¥(t).2(2))-
TPaEeKTOPHA,
NEPEMEIIEHHE!

Ar =r(t)-r(t )= (Axdyiz),
IIyThb. y
CokeHHe MepeMemmeH iL:
Arl = A?‘z + Aro

CKOpOCTH MATEPHATHHOH TOIKH:
A7

Ar—0
CnoxeHne CKOPOCTEH: U, =U, +U,
BrruancierHe NepeMEmMEeHHT 10 rpad)mq 3aBHCHMOCTH U(f )

VcKopeHHe MaTepHATEHOH TOUKH:

=== =D,’=(ax,a).,a: )

=(v,),". amanormmo a, =(v, ) . a. =(v.),
A0

1.15

PagHOMEpHOE NPAMOTHHEHHOE JBHAKECHHE:
x(1) =xq + Vgt
v, (1) =v,, =const

PaBHOYCKOpEHHOE MPAMOTHHEHHOE IBHAKCHHE:
2
a.”
- X
x(t)=x,+ Uyl +—5—

v (f)=vy, +a,t
a, =const
)

) >
UEX—U;=QGX(.‘(2 _xl)

CpoboaHoe magesHe. v
VckopeHHe CBOOOIHOIO U
nageHnd. [[BHKEHHE Tela.
OpPOIEHHOT0 MO VIIOM O Vo
K TOPH30HTY:

X(1) =Xy + Vgt =Xg +UgcOSQ-1

-
g1 ) : gt’
T=}‘0+Uosma't—T

V(@) =Yo+ gyt +

v, (f)=vy, =vgcosa
v, (f)=v,, +g,f=vysina—gr

gx=
g, =—g =const
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JIBHKEHHE TOUKH 10 OKPYAKHOCTH.
JIHHeHHAA H YTI0BaA CKOPOCTH TOYKH COOTBETCTBEHHO: U = 0OR,

O="=27v.
T

2
ITeBETpPOCTpPEMHTETEHOE YCKOPEHHE TOUKH: d,, = % =0"R

1.1.9

Teépaoe Teno. [locTynaTensHOE H BPaIIaTeIbHOE ABHKEHHE
TBEPAOrO Teja

JAHHAMAKA

121

HrepuraneHele cHCTeMBl oTc4€Ta. [lepBeifi 3ak0oH HeroToHa.
[IpHHIHD OTHOCHTEIBHOCTH | annies

122

m
Macca tena. IIT0THOCTE BemecTBa: P = ;

Cuaa. [IpHHIED CYyNepNO3HIIHHE CHII: Fmomm = F‘l + f‘, 3

Bropo# 3akoH HeroToHA: 114 MaTepHaTsHOH To9kH B HCO
F =ma: Ap = FAt npr F =const

Tpermii 3akoH HeloToHa 111 _ @ @—
MaTepPHATBHBIX TOUeK: F, = —F;, F» Fy

3aKoH BCEMHPHOIO TATOTCHHA. CHIBI IMIPHTAXKCHHAI MEXIOY
mym,
1

R’
CHIa TOXKECTH. 3aBHCHMOCTE CHJIBI TAKECTH OT BEICOTHI /1 HaO

MOBEPXHOCTBEO ILTAHETEI PATHYCOM Ry
GMm

(Ry +h)’

TOYEYHEIMH MacCaMH F =G ———=

,E[BH)KCHHC HeOeCHBIX Tel H HX HCKYCCTBCHHBIX CIIYTHHKOB.
I'IepBax KOCMHYECKaA CKOPOCTE.

\/gf _ GA

BTopaa KOCMHYECKaA CKOPOCTh:

[ 2GM
e = 2 U]‘ = R
0

128

Cuaa ynpyrocTd. 3akoH ['yKa: F, = —kx

129

Cuna tpernsa. Cyxoe TpeHHe.
CH1a TPEHHA CKOTBKEHHA: F_ = pN

CH1a TpeHHA MOKOA: F, < uN
Ko3dbdHIHEeHT TpeHHA




12.10

JaBreHHe: p=—

S
13 [CTATHKA
1.3.1 | MoMeHT CHJIBI OTHOCHTEIBHO OCH
BpaIIeHHA: a
M = Fl. rae | - n1edo cansl F -
OTHOCHTEJIBHO OCH, IPOXOAAIIEH depes F
TO9KY O NepneHEIHKYIIPHO PHCYHKY
1.3.2 | Vcnoensa pagHOBecH#A TBEpIoro Tena B UCO:
AII +4"[3 +...=0
F+F+..=0
1.3.3 | 3akox ITackanz
134 | Jaenenue B xkuAKOCTH, nokogmedca 8 HCO: p = p, + pgh
135 | 3akon ApxeMena: Fyy, = —Pume -
€CTTH Te0 H KHAKOCTh mokoATcd B HCO. 10 F, =pgl,,..
VciIoBHE ITAaBaHHA Tel
14 |34KOHBI COXPAHEHHA B MEXAHHKE

141 | AMoyasc MaTepHATBHOR TOYKH: D = MU
142 | IMIIyaBC CHCTEMBI TENT: D= D) + Dy +...
143 | 3akoH H3MEHEHHA H COXPAaHEHHA HMITYJIbCA:
BHUCO AP =A(P, + Py +...)= F e At + Fy Al + ..
B HCO @EA(}-’I +p2 +"')=0’ eCIH Flmm + Fﬁuux +...=0
144 | PadoTa CHIBI: HAa MaJIOM NepeMeIeHHH
.4=|P:|-|AF|-cosa=Fx-Ar -(}"
A7
1.45 | MomHOCT CHIBIL: -
Ad F
P=—x =F-v-cosa ‘Q(-
Ar Ar—0 v
146 |KurerHueckasd 3HEprHA MaTePHATHHOH TOIKH:

2 2
mu-
B = - :z))_
Z zm
3aK0H H3MEeHEeHHT KHHETHIECKOH SHEPI'HH CHCTEMEL

MatepHambHBIX To9eK: BHCO AE =4 + 4, +..




147

[ToTeBEUHATEHASA 3HEPTHA:
A4 TOTCHITHATBHEIX CHIT ‘412 = Elm - E2nm = _AEM

[ToTernHaTEHAA 3HEPTHA TEJIA B OZHOPOAHOM IIOJIE TAKECTH:
E poresy =mgh

[ToTeEUHATEHAA 3HEPTHA YIPYTO AeDOPMHPOBAHHOIO TeNa:
o

Elm'em—T

—
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33aK0H H3MEHEeHHT H COXpPaHCHHA MeXaHHIEeCKOH 3HEPIHH:
Exex = Em + Emrexn’

B HCO AExex = Ascex HEDOTEST. G °

BHCO AE_ . =0. ecmH Ay genoremy aex =0

MEXAHHYECKHE KOJIEBAHHA H BOJIHBI

151

I'apMoHHIecKHe KoneOaHHA. AMILTHTYAA H da3a KoaeDaHHH.
KHHeMaTHUeCKOE OMHCAHHE:

x(t)=Asin(of + 0, ).
v, (1)=x,.
a (=(v,),= —ox(1).
JIHHAMHYECKOe OIMHCAHHe:
ma, =—kx.Tae k= me?
JHepreTHYECKOE OMHCAHHE (3aKOH COXPAHEHHA MEeXaHHIeCKOH
2 -2 2 2
SHEPrHH): mTu - hT = m‘;‘" = MT = const
CBA3p aMILTHTV B! KOJIEOAHHH HCXOJHOH BeTHIHHEI
C aMIUTHTYAaMH KOI€0aHHH €€ CKOPOCTH H YCKOPeHHA:
U =0A4. a,, =04

152 - 2r 1
[Teprox H 9acToTa KOe0aHHA: [ =— =—
@ Vv
[Teprog wMameIXx CBODOAHEIX KOT€OAHHH MaTeMaTHIECKOIo
I
MadTHHKA: T = 27t\/:
b4
ITeprox CBODOZHEIX KOTeDAaHHH MPYAKHHHOIO MAATHHKA:
m
T=2n|—
k
1.5.3 | BeHvaaeHHBle KoneOaHud. Pe3oHaHc. Pe3oHaHCHAS KpHBas
1.5.4 |Ilonepeunsie H IPOJONBHEIE BOJTHEL. Ckopocts
PACIPOCTPAHEHHA H JUTHHA BOJHEL A=U] = =
v
HHaTepdepeHuns H AHGPAKIIHA BOIH
155 |[3Byk. CxopoCTh 3BVKA




MOJIEKYTAPHAA @H3HKA4. TEPMOITHHAMIKA

2.1 | MOJIEKV/IAPHAA ®H3HKA
2.1.1 | Mozems CTpOEHHA ra3oB, KHIKOCTEH H TBEPIBIX Tel
2.1.2 | TemnoBoe ABHKEHHE aTOMOB H MOJIEKYJI BEIIECTBA
2.1.3 | B3amMoaeHCTBHE JaCcTHII BeIIECTBA
2.14 | Juddv3ng. bpoyHOBCKOE IBHAEHHE
2.1.5 |Mozgems uaeamsHoro raza B MKT: =wacTHOEI rasa JBHKYTCA
XA0THYECKH H He B3aHMOJSHCTBYIOT APVT C APYIOM
2.1.6 | CeA3p MEXIy JaBICHHEM H CpeJHEH KHHETHUYECKOH JHEeprHeH
MNOCTYNATEIBHOIO TEIUIOBOIO ABHKEHHA MOJIEKYJ HIEaTbHOIO
rasa (ocHoBHoOe ypaBHeHHe MKT):
1. = 2 (mp*) 2 —
= — NV =—n- =—Nn-&__
p=myw =2 | 2 73"
2.1.7 | AbcomoTHas Temneparypa: 7 ="+ 273K
2.1.8 | CeA3p TemmepaTyphl Iaza CO CpeIHEH KHHETHISCKOH 3SHEeprHeH
MOCTYTIATEEHOTO TEILTOBOTO JBEKEHHA €0 JaCTHII,
fom = | | = 2kT
I\- 2 J 2
2.1.9 | VpaBrerue p=nkT
2.1.10 | Mozaens HAEATHHOIO ra3a B TEPMOIHHAMHKE:
Vpaererne Mergeneera — KnanefpoHa
BrlpaxkerHe 1719 BEYTPEHHEH 3HEPIHE
Vpapaenne Menaeneesa — Knanefipora (mpHMeHHMEIE HOpMEL
3aIHCH):
pV =" RT =vRT = kT, p=PRL
K H
BripaxesEHe 141 BHYTPEeHHeH 3HEPIHH OJHOATOMHOIO
HIeATBHOIO ra3a (IpHMeHHMEIe HOpPMEI 3aIMHCH):
. 3 3 3m 3 5
U =5»RT=§NH'=§FRT=\'C‘I=5pI
2.1.11 | 3axoH JJampTOHA X149 JABICHHA CMECH Pa3pPeKEHHEIX a30B:
P=pTPr*-..
2.1.12 | M3omponeccsl B pa3peXxeHHOM ra3e C MOCTOSHHEIM YHCIOM

gacTHI N (C TOCTOAHHEIM KOJIHYECTBOM BEIIECTBA V):
H3oTepMa (I =const): pl = const .
H30x0pa (V= const): % = const .

7

H300apa (p = const): %: const

I'paduaeckoe mpeacTaBieHHe H3omponeccoB Ha pl- pT-u V'T-
JHArpaMMax




2.1.13 |HacmimerHEle H HeHacBIMeHHBle napel. KadecTBeHHadA
3aBHCHMOCTH ILTOTHOCTH H JABJE€HHA HACHINEHHOIO Mmapa OT
TEMIEPaTyphl, HX HE3aBHCHMOCTH OT OOBEMa HACBIIIEHHOIO
napa

2.1.14 | Brax=HOCTE BO3AyXA. o
OTHOCHTENBHAA BIAKHOCTE. () = Py (T), _ P ('T').

pmm(,T_) pmnn.mpa (I)

2.1.15 | U3MeHeHHe arperaTHEIX COCTOAHHH BelIecTBA. HCIAapeHHe
H KOHJEHCAIlHA. KHIIeHHE KHIKOCTH

2.1.16 | H3MeHeHHe arperaTHeIX COCTOAHHH BeIIeCTBa: ILIABICHHE
H KPHCTAUTH3ALHA

2.1.17 |IlpeobpazoraHHe 3HEPrHH B Ha30BEIX NepexoJax

2.2 | TEPMOJHHAMHAKA

2.2.1 | Tennoroe paBHOBECHE H TeMIepaTypa

2.2.2 | BEVTpeHEHAA 3HEPrud

223 |Temnomepegada Kak CIocod H3MEHEHHA BHYTPEHHEH 3HEPIHH
0e3 coBepmeHHA padoTE. KOHBEKIHA, TEIUIONPOBOIHOCTE.
H3Ty9eHHe

224 | KomHE1ecTBO TEILTOTEL
VaenpHada TeI0EMKOCTE BemecTBa ¢ O =cmAT

225 | VaenrsHad Tem10Ta MapoodpazoBarua - Q =mm
VaensHad TEI10Ta IIABTEHHA A: O = Am
VaenpHad TENMI0Ta CrOPaHHA TOILTHBA ¢ O = gm
22.6 |JmeMeHTapHad padoTa B TEPMOJHHAMHKE: A= pAV
BrranciaerHe paboTh! 0 rpadHKY mponecca Ha pl-gHarpaMMe
2.2.7 |IlepBslii 3aKOH TePMOIHHAMHKH:
Oy =AU + 4y, = (U, =Uy )+ 4y,
Annadarta:
Op=0=4,=0,-T,
2.2.8 | Bropo# 3aKOH TePMOIHHAMHKH, HEOOPaTHMOCTE
229 |IIpHHUHNDE! JeACTBHA Tew10BBIX MamHH. KIT:
n= A e _ Qaz:p _|Qm:t| -1- |Qm|
Oy  Oump Oy
2.2.10 | MakcumamsHOe 3Ha9erHe KIIJ. ITaka Kapro
Ty — Tia T
maxn = =——F T |- =3
n rlKapso Tm Tmp
2211 | VpaeHeHHe TEII0BOro 0amanca: Q, +Q, +Q; +...=0




3 JIEKTPOIJHHAMIKA
3.1 | 3JIEKTPHYECKOE IIOJIE
3.1.1 |DnexTpH3auHA Tel H €€ NPOARNCHHA. JJIEKTPHISCKHH 3apai.

JBa BHA 3apAga. JNeMeHTapHBIH 3MeKTPHICCKHH 3apAl. 3aKoH
COXPaHEeHHT TeKTPHIECKOro 3apaja

3.12 |B3ammogeficTBHe 3apAnoB. TouedHEIe 3apAasl. 3aKoH Ky1oHa:
|‘I1|'|‘]3| 1 |‘11|'|‘h|
F = k 3 = ) 3
re 4ney 1

3.1.3 | Dnextpuueckoe nmoae. Ero JeHCTBHE HA 3JIeKTPHISCKHE 3apAIE]

314 - F
Hanpax€HHOCTE 3IeKTPHYECKOro Mod: E = F

q -
ITone Togednoro 3apaga: £, = ki,,
2
oxHOpOHOE mone: E = const
KapTHHEI THHHEH 3THX IOJIeH
3.1.5 |IloTeHUHATBHOCTH JIEKTPOCTATHUECKOrO MOJIA.
Pa3HOCTE MOTEHIHANOB H HaPSKEHHE.
4y =qle, —9y)=—gqAp=qU
IToTeHUHATBEHAL 3HEPTHA 3apAda B JIEKTPOCTATHIECKOM IIOTIE:
V=g
IToTeHIHAT 3IE€KTPOCTATHIECKOrO MONA: @ = —
q
CpA3p HANPAKEHHOCTH IO H PA3HOCTH MOTEHIHAIOB A
OQHOPOJHOIO 3JIEKTpOCTaTHIeCKOro mond: U = Ed
3.1.6 |IIpHHUOHD CYNEPIO3HIHH JTEKTPHISCKHX MOIeH:
E=EI+E2+"'D ¢=¢1+¢:+...

3.1.7 |IIpoBogHHKH B  37IEKTPOCTATHIECKOM IOJle. Y CJIOBHE
PaBHOBECHA 3apAJO0B. BHYTPH NPOBOAHHKA E =0, BHYTPH H Ha
MOBEPXHOCTH MPOBOJHHKA @ = const

3.1.8 | JIH3IeKTPHKH B IEKTPOCTATHYECKOM mojae. [HITeKTpHUIecKasd
IPOHHIIAEMOCTH BEIIECTBA £

319
Korzercarop. 3neKTpoéMKOCTs KoHaeHcaTopa: C = %

3 i ) . £gpS
ITEKTPOEMKOCTE IUIOCKOT0 KoHAeHcaTopa: C = > e eCy
3.1.10 | ITapannensHOE COeHHEHHE KOHAEHCATOPOB:
g=q,+q,+.... Uy =U,=.._, Cnspa:n =C,+C, +...
ITocaegoBaTeIpHOE COEIHHEHHE KOHICHCATOPOR:
1 1 1
U=U,+U,+.... g, =G, =-... =t
1T T =R = T,

moca 1 2




3.1.11

OHeprug 3apAKeHHOT0 KOHAeHcaTopa: iy = # = g - %

34AKOHbBI IIOCTOAHHOI' O TOKA

321

Curatoka: [ = ﬂi . IlocTosuusemi TOK: I = const
At-0

JIn14 mOCTOAHHOrO ToKa g = It

VCI0BHA CYIIECTBOBAHHA 3IeKTPHYIECKOrO TOKA.
Hanpsxerne Un 371C &

-
J

3axoH OMa 114 y9acTKa nenH: [ = X

3JICKTP!I‘ICCKO€ CONIPOTHRBJICHHE. 3aBHCHMOCTE COIIPOTHBIICHHA
OJHOPOIHOI'O MPOBOJHHKA OT €I'0 JJTHHBI H CETICHHA. VaensHOE

[
COINPOTHRBIICHHE BEIIECTEA: R= pg

Hcrounukr Toka. 3JIC H BHYIpPeHHEE CONPOTHBICHHE

Acmponmm

q

HCTOYHHKA TOKa: & =

3akoH Oma 114 DOTMHOH — (3aMKHYTOH)

JyIeKTpHYeckod menH: E=IR+Ir., otkyga &T1 R
1o f

" R+r

I'Iapa:x:le.rmaoe CO€THHEHHE IPOBOIHHKOB!

I=I1+Iz+..._. UI=U2=..., ! =L+L+’_.

Ropem R Ry
ITocnenoBaTensHOE COETHHEHHE MPOBOHHKOB!

U=U,+U,+.... I, =L, =, Ryu=Ri+Ry+..

Pabota anexkTpuueckoro Toka: 4 =JUt
3akon Jlxoya1a — Jlemma: O = I°Rt

A4
MOmHOCTE MTIEKTPHIECKOTr0 TOKA: P = 4* =JU
T a0
TemnoBasg MOIIHOCTS, BEIAEIIeMAad HA PE3HCTOPE:

p-1’r-Y
R

AACI‘. I

—ar | ¥

Ar—0

MomHOCTs HCTOYHHKA TOKA: P =

CB0oOOIHEIE HOCHTENH MEKTPHIECKHX 3apAI0E B MPOBOJIHHKAX.
MexXaHH3MEl TPOBOJZHEMOCTH TBEDPABIX METAUIOB, DPAacTEOPOB
H PAaCIUTaBOB  1EKTPOJIHTOB, Tra30B. IIOMYIPOBOJHHKH.

IToyIpOBOIHHKOBEIH JHOJ
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MATHHTHOE IIOJIE

331

MexasH9eckoe B3aHMOJEHCTBHE MarHHTOB. MarsHTHOe moie.
BekTop MarHHTHOH HHAVKUHH. [IpHHIHD Cynepno3HIIHH
MATHHTHBIX Tofefi: B =3B, +B,+... . JIHHHH MarfeTHOTO
nora. KapTHHA THHHHA MOIA NOJOCOBOrO H MOJKOBOOOPA3HOIO
MMOCTOAHHEEIX MATHHTOB

332

Omeir Opctega. MargHTHOE mOI€ MPOBOAHHKA C  TOKOM.
KapteHa /HHHH @[OOJIAf JAIHHHONO @PAMOr0 IIPOBOJHHKA
H 3aMKHYTOI'0 KOJIBIIEBOr0 MPOBOIHHKA. KATVIIKH C TOKOM

333

Cuna Avmepa, e€ HampaB/IeHHE H BeTHIHHA:
F, =IBisin o . Tae o — YT0I MeAIy HallpaBlIeHHEM
IPOBOJHHKA H BEKTOPOM B

334

Cuna Jloperna, e€ HanpapiIeHHE H BeTHIHHA:
Frop =||vBsina. rae a — yron Mexay sextopave U B B.

,HBH)KCHHC 33p§DKCHHOﬁ YACTHIOEI B OJHOPOOIHOM MAarHHTHOM
IIoJ1e

34 | DJIEKTPOMATHHTHAA HHOVKIIHA

341 |Ilotok BEKTOpa MarHHTHOH - / 3
HHAYKIOHH: © =B S = BS cos o 4

342 | jBnerne 3neKTpoMarEHTHOH HEAVEKUHHE. J/C HEIVKIIHH

343 | 3aKoH 31eKTPOMArEHTHOH HHAVKIHH Papazes:

&= A2 =-2
At larso

344 | 3]C HHOVKUHH B IPAMOM IPOBOAHHKE JIHHOH /. ABHAYIIEMCH
co cKopocTsio U (U L1 | B 0IHOPOZHOM MarHHTHOM
mone B: |8i |= Blusina . T]ie @ — YOI MeAKIy BEKTOPaMH B H
Uiecm! LB u 515,10 |&;|=Biv

345 |Ilpaemto Jlerna

246 HEayKkTHBHOCTE: L =%,n:m & =10I
Camonrayxuua. 3]1C caMoRHAYKIEH: &, = 1AL =-LI,

) Al |ars0
347 2

JHEPrud MarHHTHOIO IOJIA KaTYIIKH ¢ ToKoM: JT; = —




SJIEKTPOMAIHUTHBIE KOJIEBAHHUA H BOJIHBI

351

KonebatesHbIH KOHTYP. Cpobognzie
3TeKTPOMATHHTHEIE KOTe0aHHA B HIeamsHOM C L
KOIe0aTeTbHOM KOHTYpe: r_
gt )= @ e Sin(et + @ )
I(t)=g, = ©q,,, cos(ot+@,)=1, . cos(ot+o,)

2n 1
$opmyna Tomcora: T =271/ LC . oTKyaa O =—=——
5 I Jic

Cea3p AMILTHTYAEBI 3apiAda KOHOEHCATOopa C amnmrry;:oﬁ CHJIBI

- Imax
TOKA B KOJIe0ATETbHOM KOHTYPE: @, = —=

3aKOH COXpaHEHHA 3HEPrHH B KO1e0aTeTbHOM KOHTYpe:

2 2 2 2
2oL cul, LI
L1 + | = = = const
2 2 2 2

— — — —

BEIHYAJeHHBIE 37IeKTPOMAarHHTHEIE KoleOaHna. Pe3oHaHC

[Tepemenueii TOK. [IpoH3BOACTBO, Mepefada H MOTpedIeHHE
IEKTPHYECKOH JHEPrHH

CROHCTBA 371€KTPOMArHHTHEIX BOMH. B3aHMHag OpHeHTaHA
BEKTOPOB B I€KTPOMATHHTHOH BOJIHE B BakyyMe: E L B L &

[Txana IEKTPOMArHHTHBIX BOJH. [IpmveneHne
371eKTPOMArEHTHEIX BOJTH B TeXHHKE H OBITY

3.6

OIITHKA

36.1

[IpaMoaHHEEHHOE PaclIpOCTPaHEHHE CBeTa B OJHOPOJHOH cpeje.
JIy4d cBeTa

362

3aKO0HHI OTPaX€HHAI CBETA.

363

ITocTpoerne H300pakeHHH B IVTOCKOM 3epKaie

364

3aKOHBI IPETTOM/ICHHA CBETA.
[TpenoMneHHe cBeTa: 1y sina = n, sinf

- C
AOCOMIOTHEIH [TOKA3aTeTh NIPEIOMICHHA. N, =—
v

- . n, v

OTHOCHTEIBHEIH IOKA3aTeNIb IPEIOMICHHS: N, = — = —
n v,

Xox 1ydeH B IpH3ME.

CooTHOmeEHHe 9acTOT H UTHH BOJH IIPH Iepexoae

MOHOXPOMATHYECKOI O CBETa Uepe3 rPaHHIy pa3gena ABYX

ONTHYECKHX CPEl v, =V,. mhi, =n,k,

365

ITomHoe BHYTpeHHEee OTpakeHHe.
ITpeaeasHEIH YTOI MOIHOTO 2
BHYTPEHHET O OTPAKEHHA: -—

1 n,y

SiNQL,__ =——=—— Uy

op
nm 711




3.6.6

CobHparomue H pacCeHBAIOIIHE IHH3EL [OHKAad JIHH3A.
PoKyCHOE pPACCTOAHHE H ONTHIECKAd CHIA TOHKOH JIHH3EL

p-1
F

3.6.7 | PopMyIa TOHKOH JTHH3EL: i T

1 1 1

— + — S —

d f F H F

VeenuueHHe, }flanaeMoe F\ P

JHH30H: [ = — = L —

7
H d
2

3.6.8 | Xoa my9a. mpomeamero JHH3Y [OJ MPOH3BOIBHEIM VIVIOM K €&

ITIABHOH ONTHYECKOH OcH. [locTpoeHHe H300pakeHHH TOYKH H
OTpe3Ka NMPAMOH B COOHPAIMIHX H PACCEHBAKIIHX THH3aX H HX
CHCTEMaxX

3.6.9

@®oToanmapar Kak ONTHYECKHH NpHOOp. I71a3 Kak OonTHUeCKas
CHCTEMA

3.6.10 | UeTepdepernuna cBeta. KoOrepeHTHEIE HCTOYHHKH. Y CIOBHA
HaOMIOJeHHA MaKCHMYMOB H MHHHMYMOB
B HHTepDEpEeHUHOHHOH KapTHHE OT JBYX CHHOA3HEIX
KOIepeHTHBIX HCTOUHHKOB

A

MaKCHMYMBEI: A=2m—=, m=0, £1, £2 3
MHHHMYMBI A=(2m+1_)%,m=0, -4 B A5 - N

36.11 | Judpakurs ceera. [JudpakuHOHHAA peméeéTKa. Y CJIOBHE
HaOMIOJeHHA IMIABHEIX MAaKCHMYMOB IIPH HOPMATBHOM NaJeHHH
MOHOXPOMATHYECKOTO CBETAa C JTHHOH BOJHEI A HAa DPEMETKY
cnepHogoM d: dsinQ, =mh. m=0, £1. £2 3 .

3.6.12 | IlucnepcHs CBeTa

OCHOBEI CITEITHATEHOI TEOPHH OTHOCHTETEHOCTH

4.1 | MHEBapHAHTHOCTH MOIYJIA CKOPOCTH CBeTa B BakyyMe. [IpHHEIHD
OTHOCHTEJIBHOCTH JHHINTEHHA
2 - 2
4.2 JHeprus CBOOOAHOH JaCTHIBL E = oo
1-=
c
VIMITyIBC 9aCTHIBL p = e
(2
Voé
4.3 | CeA3p MacCHl H 3HEPTHH CBOOOIHOH JaCTHIEL

E*—(pc) = (mcl)"
SHeprHA MOKOA CBOOOIHOH JaCTHIEI: E, = mc’




5 KBAHTOBAA ®H3HKA H 3. TEMEHTEI ACTPOPH3HKH
5.1 | KOPIIVCKV/IAPHO-BOJIHOBOH AVAJIH3M
5.1.1 | I'mmore3a M. I11anka o kBaHTax. Popmyna [Inanka: £ =hv
5.1.2
’ ®oroHEL. JHeprud GoToHa: E=/v = };—C = pc
E hv }
Humyaec doToRA: p=—= ~ =7'
c_Cc A
5.1.3 | ®oroadpdext. Onprter AT CTonerora. 3akoHH doToaddexTa
5.1.4 | YpapeerHe JHEmMTEHHA 118 doTo3addekra:
‘Eplouu = ‘4mn,u + Ew oy
he ;
rae Ewroan =hv =._Ce Asiom =MV = he s
A Agp
£ M _ 17
I max 2 2z
5.1.5 | BonHOBEIE CBOHCTBA JacTHI. BonHE ae bponaa.
JmHHA BOMTHE! J¢ bpoHIa ABHAVINEHCA YaCTHIEL A= L = L
p mu
KopmyckynapHO-BOTHOBOH ayamusM. [JHOpakuHA 371€KTPOHOB
Ha KPHCTA/LIax
5.1.6 | damnerHe cBeTa. [JaBIeHHe CBETA HA MOJHOCTHI OTPAXKAIOMIVIO
IOBEPXHOCTH H Ha IOJTHOCTHIO MOIIOMAKNIVIO IOBEPXHOCTE
5.2 | PH3HKA ATOMA
5.2.1 |Il1anerapHas MOJeTs aTOMA
5.2.2 |Iloctynarel bopa. H3myderne H noriomesHe YOTOHOR NIPH
mepexoje aToMa ¢ OJHOIO YPOBHA SHEPrHH HA APYTOH:
AV gy = .h_c = |En —Eml
A o
5.2.3 | JluHeH9aTEIE CIEKTPEL
CrnexTp YpOBHEH 3HEpPrHH aTOMa BOJOPOJa:
E, =188, 123
NE
5.2.4 | Jlazep
53 | PH3HKA ATOMHOI' O AIPA

5.3.1 | Hyk1oHHas Mopens aapa [ersendepra — Mpanenko. 3apan
aapa. Maccopoe 1Hc10 8apa. H3oTtons

5.3.2 | DHeprua CBA3H HYKJIOHOB B AJpe. JIIepHEIe CHIEI

533

JedexTt Maccsl Aapa "}X: Am=2Z-m, + (A-Z)-m, - -




534 |PagHOAaKTHBHOCTE.
. A A-dxr -
Ameda-pacman: 3X—75,Y + ;He
o A Avr, 0, =
bera-pacmax. JmexTpoHHBIH B-pacman: ;X—, Y + je+V,
IMosuTporHs: B-pacman: 4X—AY + Jz+v,
I'aMMa-H3TYIeHHE
r
5.3.5 |3aKkoH paTHOAKTHBHOIO pacmajga: N(7)= N, -2
53.6 | AnepHsie peakuHH. [[eleHHE H CHHTE3 A1€p
5.4 SJIEMEHTBI ACTPOPH3IHKH

541 |ConmeuHas CHCTeMA: IUIAHETHl 3€MHOH TIPYINEl H IUIAHETH-
THTAHTEI, Manble Te1a ConHe HOH CHCTeME]

542 |3pe3gsl: pa3HOOOpa3zHe 3BE3THEIX XAPAKTEPHCTHK H HX
3aKOHOMEPHOCTH. MICTOYHHKH 3HEpIrHH 3Be3]

543 | CoepeMeHHBIE MPEACTABICHHA O MPOHCXOAJCHHH H 3BOIIOIHH
CounHna H 3831

544 (Hama Tamakteka. [IpyrHEe ranakTHKH. [IpocTpaHCTBEHHEBIE
MacmTa0s! Ha0moaeMoH BeererroH

545 | CoepeMeHHBIE BIITIAAE] HA CTPOSHHE H 3BOMIONHIO BeeneHHOR

I11. PacnpenesieHue 3aJaHNH BCTYNUTEJIbHOI0 MCNIBITAHUA IO IIEPEYHIO 3JIEMEHTOB
COJepP:KaHUs, NPOBEPsieMbIX HA BCTYNIUTEJIbHOM HCIIBITAHUU

Maxkcumaib Makcumajb Makcumaib
. Koanyects . .
KoauyecTs | Hblii 6211 32 . ISVRERE T KoauuecTBo ISVRERE T
. 0 3aaHMil M Makcumal
KO)] 0 3aJaHUHN OJIHO OJIHO 3aJaHUHU OJHO .
NMOBBIIIEHH bHBIH
pa3ne BJok conep:xkaHus 02a30B0Oro0 3aJaHHe oro 3aJaHHe BBICOKOI'0 3aJaHHe Gamn
Ja YPOBHS 0a30BOro NMOBBIIEHHO YPOBHsS BBICOKOIOYp >
YPOBH# BCEro
CJI0OKHOCTH YpoBHHA T0 YPOBHS CJIO0KHOCTH OBHSA
CJI0KHOCTH
CJIO0KHOCTH CJIOKHOCTH CJIO0KHOCTH
1 MexaHuka 4 5,3 1 8 0 0 28,2
MonexynspHast
2 | ¢usmka. 3 5,3 1 8 0 0 23,9
TepmoauHamuka
OneKTpoAuHAMHKA 0
3 3 5,3 1 8 0 23,9
OCHOBBI
clieuuanbHON
4 | Teopun 0 5,3 0 8 1 11,5 11,5
OTHOCUTEJIBHOCTH
KsanroBas ¢uznka
U DJICMCHTHI
5 0 53 0 8 1 11,5 11,5
acTpOPH3UKHI
IV. YpoBeHs cj10:kHOCTH 0011€00pa30BaTEIbHOI0 BCTYNMTEIbHOI0 HCIIBITAHUS
7. YpoBeHb  CJIOXHOCTH  0OImIe00pa3oBaTeNLHOTO  BCTYNMUTENBHOTO  HCIIBITAHUSA,

npoBoaumoro YHuBepcutetoM BPUKC camoctosiTenbHO 10 (U3HMKE, COOTBETCTBYET YPOBHIO
ciosxkHoctu EI'D o ¢pu3mke, 4To BhIpaskaeTcs B pacipeaesieHIe 3a1aH1i 110 YPOBHSM CIIOKHOCTH:

Pacnpenesienue 3a1aHUH 10 YPOBHAM CJI0KHOCTH




O0meo0pa3oBaTe/ibHOE BCTYNMTEIbHOE UCTIBITAHME, IPOBOAMMOE
EI'D
Yuusepcuterom BPUKC camocToATeIbHO
IMpouent IMpouent
MAaKCHMAJIbLHOI0 MAKCHMAJILHOI'0
NEePBUYHOTO MEePBUYHOTO
0asia 3a 0aj1a 3a
BBLINIOJTHEHH € BLINOJIHEHHE
Yposennb Konuue Cymma Maxkcumanb- . .
N 3a/laHNi TaHHOTO | 3aJaHUii JAHHOTO
CJIOKHOCTH CTBO 0aJIJIOB 32 HBII 0411,
. . YPOBHA YPOBHS
3aJaHNI 3a/laHNH | OJHO 3aJaHue BCEro
CJIOKHOCTH OT CJIOKHOCTH OT
MAaKCHMAJIbLHOI0 MAKCHMAJILHOI'0
NEePBUYHOTO MEePBUIHOTO
0aJ11a 32 BCIO 0aJj11a 3a BCIO
padoTty padoTty
bazoBrIi 10 5,3 53 53 53
TloBBIIEHHBIN 3 8 24 24 24
Bricokuii 2 11,5 23 23 23
Hroro - 100 100 100

8. BapuaHThl 5K3aMEHAI[MOHHBIX 3aJaHUM PaBHOLIEHHBI 10 TPYAHOCTH, OJWHAKOBBHI II0
CTPYKTYpE.

V. Cnucok JurepaTypsbl AJ1sl NOATOTOBKH

9. Tloctynaromuii MOXET HCIOJIb30BaTh CIAEAYIOIIMM JTOCTATOYHBIN ISl TOJTOTOBKHU MO
BCTYIUTEIBHOMY UCIBITAHUIO CIIMCOK JIUTEPATYPbl, HE OIPAHUYUBASICH UM:

1. boitnenko, M. B., Mupomkuna, O. H. ®u3zuka. [lonusrit kypc noaroroku k EI'D. - M.:
UsznarensctBo ACT, 2014. - 258 ¢. - ISBN: 978-5-17-079488-1.

2. ET'D-2021 Pwusuka: TUNOBbIE 3K3aMeHalMOHHble BapuanThl: 30 BapuantoB / Ilox
penakmueit M. FO. lemunoBoii. — M.: HatmonansHoe oOpaszoBanue, 2021. — 400 c. — ISBN: 978-
5-4454-1451-3.

3. Konecuukos, B. A. EI'D-2021. ®u3uka. Pemenue 3amau. — M.: M3maTeabcTBO « OKCMOY,
2020. - 418 c. - ISBN: 978-5-04-112811-1.

4. Ilyperuesa, H. C., Patouns, E. D. EI'D3-2021. ®uzuka. 30 TpeHUPOBOYHBIX BAPHAHTOB
HK3aMEHAIIMOHHBIX PAa0OT ISl MOJATOTOBKH K €AMHOMY TOCYAapCTBEHHOMY SK3aMeHy. — M.:
MznarensctBo ACT, 2020. - 362 c. - ISBN: 978-5-17-127039-1.

[Typsimesa, H. C., Par6uns, E. D. ®usuka. HoBblii monHbINH CIPaBOYHUK IS TOJITOTOBKH
k EI'D. — M.: U3natensctBo ACT, 2021. - 354 c. - ISBN: 978-5-17-132977-8, 978-5-17-132978-
3.



