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®U3HKA, 11 kmacc 2
Komndpukarop
3JIeMEHTOB CO/IepKaHUS U TPeOOBaHMII K YPOBHIO IIOATOTOBKH BHIMYCKHUKOB
00pa3oBaTeJbHBIX OPraHUu3anuii 1Jisl NPoBeieHUs eIMHOT0 rocyJapCTBEHHOT0
sk3amena no ®PU3UKE

Konudukarop s5eMeHTOB coaepxaHus 1o (Qu3nke M TpeOOBaHHH K YPOBHIO
MOJTOTOBKY BBIIYCKHUKOB 00pa30BaTEIbHBIX OpraHU3alMi U1 [pPOBEACHUS
€IMHOTO TocyAapcTBeHHOro sk3ameHa (EID) sBnsercs omHMM U3 JOKYMEHTOB,
OIIPECNIAIOINX ~ CTPYKTYpPY M COJEp)KaHHEe KOHTPOJNBHBIX  HM3MEPHTEIBHBIX
matepuaioB (KMUM) EI'D. On cocraBieH Ha ocHoBe DenepanbHOr0 KOMIIOHEHTA
TOCY/IapCTBEHHBIX CTaHAAPTOB OCHOBHOI'O OOIIETO U CPEJHEro (II0JIHOro) OOILIero
oOpasoBanus 1o (¢usuke (0a30BbIA W OPOGMIBHBIH  ypoBHM)  (IpHKa3
Muno6pazosanus Poccun ot 05.03.2004 Ne 1089).

Pazgea 1. [lepeyeHb 3/1eMeHTOB coiep:KaHUsl, IPOBepPsieMbIX HA eTHHOM
rocyJ1apcTBEHHOM JK3aMeHe 1o (pusuke
B nepBom cronbue ykasaH Koj paszena, KOTOPOMY COOTBETCTBYIOT KPYITHBIE
Os0kM copepkaHus. Bo BTopoM cTosOlie nMpUBEIeH KOJ JIEMEHTa COIEPXKaHuUs, IJIs
KOTOPOTO CO3JAI0TCSI TPOBEPOUHbIC 3a1aHusl. KpynHbIe OI0KH cofepkanust pa3OHuThI
Ha 0oJiee MEKUE FIEMEHTHI.

Kon
KOHTPO
Kon aupy-
Pa3- | evoro DJIeMEHTBI COJlepPKAHMS,
AeNA | 5o eMen- nposepsieMble 3aganusasmu KM
Ta
1 MEXAHHKA

1.1 | KHHEMATHKA

1.1.1 | Mexanuueckoe aBmkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOI O
nBmwkenus. Cucrema oTcyeTa

1.1.2 | MarepuanbpHas TO4Ka.

Ee pagmyc-BexTop:

F(e)=(x(0), y(0).2(0)),
TPaeKTopHs,

nepeMelleHUe:
AF=F(t,)-7(t, )= (Ax,Ay,Az),
IYTb.

CroxxeHue nepeMeleHui:

A7, = Ar, + A,
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1.1.3 | CxopocTh MaTepHaIbHON TOUKH:

E—AF —F’=(v v v)
_AIAHO_Z RS
v _Ax =x,/, aHajgornuHo v, =y, v =z,
x_AtAtAO_ t> y_yt’ z T “t

Cnoxenue ckopocTeii: U, =0, + 7,

Berruncienne nepeMereHus mo rpad Ky 3aBUCEMOCTH V(?)

®U3HKA, 11 kmacc

1.1.8

I[BI/I)KCHI/IG TOYKH I10 Opr)KHOCTI/I.

JInuelinas u yriioBasgd CKOPOCTb TOUKH COOTBETCTBEHHO! = (DR,
271

Ow=—=27v.
T

2
v 2
LleHTPOCTPEMHUTENLHOE YCKOPEHNE TOUKH: &, = x- o R

1.1.4 | YckopeHue MaTepualbHON TOUKU:

1.1.9

TBepnoe TECJIO. HOCTyHaTeJ'H)HOC 1 BpallaTCJIbHOC NBUKEHUE
TBEPAOTO TEjia

1.2

JUHAMUKA

1.2.1

Wnepunansapie cuctemsr orcuera. [lepBrrit 3akoH Heiorona.
[Mpuanmn oTHOCUTENEHOCTH [anuest

~_AD -
a=— :Dt,:(ax!ay!az)a
At a0
Av
p— X — ! — ! p— ’
a,=— =(v,),’, ananoruuno ay—(vy)t, a,=(v.),
At—0

1.1.5 | PaBHOMEpHOE MPSAMOIMHEWHOE JBUKECHHUE!
x(t)=xy + V¢
v,.(t) =v,, = const

122

m
Macca tena. IlnoTHOCTS BenecTBa: p = 7

1.23

Cuna. [IpyHIAIT CYTIEPIIO3UIINN CHIT: Fpam))1evaCTB =F+F,+..

1.1.6 | PaBHOyCKOpEHHOE IPAMOIMHENHOE ABUKEHUE:
2
a.t

x(t)=xy+ 0y, L+ 5

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

2 2
vy, ~V;, =2a, (X, — X))

124

Bropoii 3axon Hetorona: mis matepuansroit Touku B UCO
F=mad; Ap=FAt npu F = const

1.2.5

Tpernit 3akon HerotoHa mus
MaTepUANIBHBIX TOUEK: F|, = —F),, F, Fy

1.1.7 | CBoOoaHOE IaseHuE.

1.2.6

3aKOH BCEMHPHOIO TATOTEHHUS: CHJIBI MPUTSKEHUS MEXKIY
mm
TOYEUHBIMU MaccaMu  F = G ——%
R
CI/IHa TSAXKECTH. SaBI/ICI/IMOCTL CUJIBI TSIKECTHU OT BBICOTHI h Hazng
HOBEPXHOCTBIO MIAHETHI PATUyCcOM Ro:
GMm

mg=—Ho—
¢ (R0+h)2

v.(t) =v,, =V, cosa .
l)y(t)=1)0y +8,l=V,sina—gr

g,=0
gy=—g=const

Y =
Yckopenue cBoOOIHOTO U,
nageHus. JIBmwkeHue tena,
OpOIIEHHOTO O] YTJIOM O Yo
K TOPH30HTY:
o Xo X
x(t)=xy + Uyt =X, +V,cosa-t
2
gt . t
)=y, +voyt+yT=y0 +vosma~t—g7

1.2.7

I[BI/DKCHI/IG HEOECHBIX TE€I U HX HUCKYCCTBCHHBIX CITyTHHUKOB.
HepBaﬂ KOCMHYCCKasa CKOPOCTh:

GM
U, =4 &Ry = R_o

BTOpafl KOCMHYCCKasd CKOPOCTh:

vy, =V 20, = | 2SM
RO

12.8

Cuna ynpyroctu. 3akon I'yka: F = —kx
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1.2.9

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHust CKOIBKCHUA: F,, = UN

Cuna tpenust mokost: F,, <uN
Kosddumuent tpenus
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1.4.7 | IloTenumanbpHast SHEPTHSL:
U1 IOTCHIMAIBHBIX CHIL AIZ = El noten EZ TOTEHI{ = _AEHUTEHU
[NorenunanpHast 3HEprus Tesa B OAHOPOAHOM MOJIE TSKECTH:
EnoTeHl( = mgh
IMoTennuanpHas SHepPrus ynpyro 1eGopMUpOBaHHOTO Tena:

ka

EﬂOTeHu = 2

1.4.8 | 3aKOH U3MEHEHHs U COXPAHEHUsI MEXaHUYECKOM DHEPTUU:

EMCX = EKI/IH + EHOTCHL[ >
B HCO AEMe:x = ABcex HETOTEHII. CHJT *
BHCO AE ., =0, ecn 4 =0

BCEX HEIIOTCHIL. CHJI

1.5

MEXAHUYECKHUE KOJIEBAHUA U BOJIHbI

1.2.10 F
JlaBnenue: p = ?l
1.3 | CTATHUKA
1.3.1 | MOMEHT CuJIbl OTHOCUTEIBHO OCH
BpAIICHHS: ‘
M = Fl, rne [ — nie4o Cuibl F -
OTHOCHUTEJIBHO OCH, MIPOXOSIIEH uepes F
TouKy O TIepHEeHINKYISIPHO PHCYHKY
1.3.2 | Ycnosus pasHoBecus TBepaoro tena B CO:
M +M,+...=0
F+F,+..=0
1.3.3 | 3akoH Iackans
1.3.4 | NaBnenue B >xuakoctH, nokosmeiica 8 UCO: p = p, + pgh
1.3.5 | 3axon Apxumena: Fy, =—P, .,
€CIIH TeJI0 M XKUAKOCTb NoKosiTest B UCO, T0 Fy\ =PV een,
VYcioBue naBaHus Tel
1.4 | 34KOHbI COXPAHEHUA B MEXAHUKE

1.4.1 | UMmynbc MaTepHalbHOM TOUKH: P =m0

1.4.2 | IMIyJbC CUCTEMBI T P = Py + P, +...

1.4.3 | 3akoH U3MEHEHUS M COXpaHEHUS UMITYJIbCa:
BUCO Ap=A(p, + Py +...)= F, o AT + F.

BHEIITH 2 BHCIIH

At+...

BHENTH 2 BHEIIH

B UCO Ap=A(p, +p, +..)=0, ectu F,, .. +F +.o.=

1.4.4 | Pabora cuIibl: HAa MAJIOM TIEPEMEIICHUH

A=|F|-|AF|- cos o= F, - Ax .<(;$

1.5.1

lapmonnyeckue konebanus. AMIIUTYAa 1 (haza KojaeOaHui.
Kunemarnueckoe onucanue:
x(t)=Asin(wr+9¢,),
v.(t)=x/,
2
— [—
a,(t)= (vx ) =0 x(f).
JluHamuueckoe omnucaHue:
2
ma . =—kx ,Tae k=mo
DHepreTHuecKoe ONMMCaHNe (3aKOH COXPaHEHUSI MEXaHUUECKOM
mv’ . ke’ _mu,, _ kA?
2 2
CBsI13b aMILTUTY 1Bl KOJICOAHHH UCXOTHOM BEIMYHHBI C
aAMIUTUTYIaMH KOJeOaHui e€ CKOPOCTU U YCKOPEHHUS:

Uy = WA, Aoy = o*4

max

SHEPTum): = const

A¥
1.4.5 | MoLHOCTD CHUJIIBL: —~
A F
P=— =F-v-cosa .
At | pr50 v
1.4.6 | Kunetnueckas sHeprusi MaTepHaIbHOM TOUKHU:
2 2
_mv__p
B =5 = o

3aKOH N3MEHEHHS! KHHETHIECKOH 3HEPT UM CHCTEMBI
MarepranbHbIX Touek: B UICO AE,, =4 + A4, +...
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152 2r 1
Iepuon u yactora konebanuii: 7' = — =—
o Vv
[lepuon ManbIx CBOOOAHBIX KOJEOAHWH MaTEeMaTHUECKOTO
/ /
MmasTauka: 1 =21 |—
g
ITeprion CcBOOOIOHBIX KOJNEOAHWH TNPYKUHHOTO MAasTHHUKA:
/m
T=2xm,|—
k
1.5.3 | BeinyxaeHsble kosebanus. Pesonanc. PesonancHas kpusas
1.5.4 | Ilonepeunsie " TIPOOTLHBIE BOJTHEI. CxopocTb
pacupoCTpaHeHus U [UTMHA BOJHBL: A =T = L
v
WuTtepdepenmus 1 tudpakuus BOIH
1.5.5 | 3Byk. CkopocTh 3ByKa
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2 MOJIEKYIAPHAA ®U3UKA. TEPMOJUHAMHKA
2.1 | MOJIEKYJIAPHAA QHU3UKA
2.1.1 | Mopnenu cTpoeHus ra30B, )KUJIKOCTEH U TBEPIbIX TEI

2.1.2

TemoBoe JABHIKCHUEC ATOMOB U MOJICKYJI BEIIECTBA

2.1.3

BzaumozeiicTBre yacTHIl BelecTBa

2.14

Juddysus. BpoyHOBCKOE IBIKEHUE

2.1.5

Mogens uaeansHoro raza B MKT: udactuubl raza ABHXKYTCS
XaO0TUYECKH U HE B3aMMOAEHUCTBYIOT IPYT C APYTOM

2.1.6

CBs3p MEXAY JaBJICHHEM U CPEIHEH KUHETHYECKOW SHeprueit
MOCTYNATEJIbHOTO TEIUIOBOTO IBIKEHUS MOJIEKYJ HI€aIbHOTO
raza (ocHoBHoe ypaBHeHne MKT):
2
Zn.ﬁﬂszg —

1 e
=—mnv’ == n-g
p 3”10 3 ( 5 3 oct

2.1.7

AbcomotHas Temnepatypa: T =1°+273K

2.1.8

CBsi3p TeMIeparypsl Ta3a CcO cCpemHell KHHETHUeCKOH sHeprueit
MOCTYTATENIBHOTO TEIIOBOTO ABMKEHHS €TI0 YaCTHIL:

o 2
Epoer = [mﬂv ] = E kT
2 2

2.1.9

VYpaBuenue p =nkT

2.1.10

Mogenp uaeanbHOTo Ta3a B TEPMOJHHAMUKE:
VYpasuenue Menneneena — Kiraneiipona
BeipaxeHue 1711 BHyTpEHHEH SHEPriu

YpaBaenue MenneneeBa — Kianelipona (nmpumeHHMBble (HOPMBI
3aITUCH):

oV =" RT =vRT = NiT, p=PRT
u

BolpaxxeHne Ui BHYTpPEHHEH  3HEpruu

UCANBHOTO Ta3a (MPUMEHUMBIC (JOPMBI 3aIHCH):
=3 RT =3 NkT =3 RT =ve T =3

U—2 RT—2NkT—2uRT—vch—2pV

OTHOATOMHOI'O

2.1.11

3aKkoH ,HaJ'ILTOHa JUISL JaBJICHUST CMECH Pa3peiKCHHBIX I'a30B!:
P =D + P +...

2.1.12

H3omponeccsl B pa3pe)XeHHOM ras3e € MOCTOSHHBIM YHCIOM
yacTuil N (C IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepma (T = const): pV = const ,

uzoxopa (V= const): = const ,

uzobapa (p = const): = const

NI N

I'paduueckoe npencrasieHue u3ompoeccos Ha pV-, pT-u V1-
JuarpaMmax

2.1.13 | Hacpimennsle W HeHachlmleHHble mapbl. KauecTBeHHast
3aBUCHMOCTh IUIOTHOCTH W JIABJICHUsS HACHILIEHHOTO Iapa OT
TeMIIepaTypbl, UX HE3aBUCHMOCTb OT 00BEMa HACBIIIEHHOTO
napa

2.1.14 | BnaxxHocTh BO3IyXa.

OTHOCHTEIIbHAS BIAKHOCTD: () = g () = Proaps )
pHaCblllL. napa (T) p HACBIIIL. Mapa (T)

2.1.15 | U3MeHeHHe arperaTHbIX COCTOSHHUM BelllecTBa: MCIApEHHE U
KOHJEHCAIHS, KUIIEHUE )KUIKOCTH

2.1.16 | I3MeHeHHe arperaTHbIX COCTOSHHUN BelllecTBa: ILIAaBICHHE U
KPHUCTAITH3ALHS

2.1.17 | TIpeobpa3oBaHue 3HEpruX B Pa30BBIX MEpEX01ax

2.2 | TEPMO/JHHAMHKA

2.2.1 | TemoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2 | BHyTpeHHsIa 3Heprust

2.2.3 | Temnonepenaya Kak coco0 W3MEHEHUs BHYTPEHHEH sHepruu
6e3 coBepuieHust paboTel. KOHBEKLMS, TEMIONPOBOJHOCTb,
U3ITydeHUe

2.2.4 | KonnyecTBo TEIJIOTHI.

VY nenpHas TEMIOEMKOCTb BeniecTsa ¢: Q = cmAT

2.2.5 | YaenbHas Temnora napoodpasoBanus r: Q = rm
VYaenvHas TEeIIO0TA IWaBIeHUS A Q = Am
Y aenbHas TEIUIOTa CTOpaHUS TOILIMBA ¢: Q = gm

2.2.6 |DOnementapHas pabora B  TepMOAMHAMHUKE: A= pAV
Brruucnenue pabotel o rpaduky npoiiecca Ha p V-auarpamMme

2.2.7 | IlepBblii 3aKOH TEPMOJUHAMUKU:

0, =AU, + 4, = (U, Uy )+ 4,
Anunabara:
0,=0= 4,=U,-U,
2.2.8 | Bropoii 3aK0H TepMOIMHAMHUKH, HEOOPaTUMOCTb
2.2.9 | llpuanume! neficTBus TerioBbix MamuH. KIT/I:
_ Aza wikn Qﬂarp - ‘onn‘ =1- ‘onn‘
QHarp QHarp Q}lﬂl‘p

2.2.10 | Makcumanbroe 3Hauenue KI1J]. uxm Kapro

max M ="My, = 7T"T Do ;7
Harp Harp
2.2.11 | YpasHenue TemaoBoro 6amanca: O, +Q, +Q; +..=0
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3.1.11

2 2
OHeprus 3apsHKeHHOTO KOHAEHcaTopa: W, = % = C% = Z—C

3 SJIEKTPOJUHAMUKA
3.1 | QJIEKTPUYECKOE IIOJIE

3.1.1 | Dnexrpusanus Tel U €€ NPOSBICHUS. DIEKTPUUECKUH 3aps.
JIBa Buna 3apsiaa. DneMeHTapHbIA 3JeKTpUYecKUi 3apsia. 3aKoH
COXPaHEHUs MEKTPUYECKOT0 3apsiia

3.1.2 | Bzaumogpeiictue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona:
sz“h"z‘%‘ _ 1 .‘quQZ‘

r 4me, r?

3.1.3 | Dnektpuueckoe nose. Ero neiicTBue Ha 21€KTPUYECKUE 3apsiibl

3.14 - F
HanpspkeHHOCTD 37IEKTPUUECKOro Mouis: E =

qnpoﬁﬂb{ﬁ
IMTone Toueunoro 3apsna: E, = k% )
p
ofiHOpoIHOE ToNie: E = const
Kaprtuns! 1uHMi 3THX n0sIEH
3.1.5 | IloTeHuuaIbHOCTD AIEKTPOCTATUUECKOTO OIS,
Pasnocts TIOTCHIIMAJIOB U HAITPSIKCHUEC.
4, =q(@, - 9,)=—gAo=qU
IMoTennuanpHas SHEPrus 3apsia B AJIEKTPOCTATUUECKOM IOJIE:
W=q0
w
IMoTeHnuan 31eKTPOCTATHYECKOTO MO (= —
CBs13b HamnpsOKEHHOCTU IIOJIA W Pa3sHOCTU TIOTCHIUAJIOB JIA
OJIHOPOAHOTO AJISKTPOCTATHYECKOro Noust: U = Ed
3.1.6 | IIpyHUUN CyNepno3ULIUH MIEKTPUUECKUX TONEH:
E=E+E,+..., 0=, +¢,+...

3.1.7 |IlpoBogHMKH B  JJEKTPOCTATHYECKOM  TIIOJE. Y CIIOBHE
PABHOBECHS 3apSUIOB: BHYTPH TPOBOJHKMKA £ =(, BHYTpH M Ha
HOBEPXHOCTU MIPOBOJHHUKA @ = const

3.1.8 | JIudneKTpuKHu B 3JEKTpOCTaTHYECKOM Iouie. Jluanexkrpuyeckas
IPOHHULIAEMOCTb BELIECTBA €

3.1.9 q
Konnercarop. DnekTpoeMkocTh KoHaeHcatopa: C = U

. €g,S
DJIEKTPOEMKOCTB IUIOCKOTO KoHzieHcaTopa: C = =eC,
d

3.1.10 | [NapanmnensHOE COEAMHEHNE KOHAEHCATOPOB:

g=qi+tqr ..., Uy=U, =, Crpppy =C+Cy + ..

HOCHCHOB&TGJ’ILHOG COCIMHCHUEC KOHACHCATOPOB:

1 1 1
U=U,+U,+..., q,=q,=..., =—+—+..

3.2 | 34KOHKI IIOCTOAHHOI' O TOKA
3.2.1 A .
Cuna toka: [ =4 . [locrosiunblii TOK: [ = const
! At—0
J111s MOCTOSIHHOTO TOKa g = [t
3.2.2 | YcnoBus CyniecTBOBaHUS dJIEKTPUIECKOTO TOKA.
Hanpsokenue Uu DJIC €
323 U
3akon Oma 118 y9acTka nenu: [ = N
3.2.4 | DnexTpu4ecKoe CONMpOTHBIICHHE. 3aBUCHMOCTh CONPOTHBIICHHUS
OJIHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBL U CEYEHUs. Y IeNIbHOe
/
CONPOTHBIICHHE BelecTa: R = pE
3.2.5 | HUcrounuku Toka. DJIC wu BHyTpeHHEEe CONPOTHBIICHHE
ACTOPOHHI/IX Culn
UCTOYHUKA TOKA: & = ———
q
32.6 |3akon Owma g  TONHOW  (3aMKHYTOW)
anektpudeckoit memum: E=IR+1Ir, otkyma &’ R
__¢
R+r
3.2.7 | ITapannensHoe coeTMHEHHE TPOBOAHUKOB:
1 1 1
I=1IL+1,+..., U, =U,=..., =—+—++...
Rnapzmn Rl R2
IlocnenoBaTenbHOE COeAMHEHUE IPOBOIHUKOB!
U=U,+U,+..., L =1,=..., R, =R +R, +...
3.2.8 | Pabora snexrpuyeckoro Toka: A =[Ut
3axon Jlxoyns — Jlernma: Q = IRt
329 AA
MoITHOCTh IEKTPHYECKOTO TOKA: P = —— =1U
t At—0
TemnsoBast MOLITHOCTD, BBIAEISIEMAs HA PE3UCTOPE:
U2
P=I"R="—
R
MomHOCTL HCTOUHMKA TOKA: Pg = % =&l
At—=0
3.2.10 | CBoOoHbIE HOCUTEIH NEKTPUUECKUX 3aPSJ0B B [IPOBOJIHHUKAX.

MexaHu3Mbl TPOBOJUMOCTH TBEPIBIX METAJIOB, PAacCTBOPOB U
pacmiiaBoB 3JIEKTPOJIUTOB, ra3os. [TomynpoBogHUKH.
[TosrynnpoBOJHHKOBBIN IHOX
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3.3 | MATHUTHOE I[IOJIE

3.3.1 | MexaHuueckoe B3aUMOAEHCTBHE MarHUTOB. MarHutHoe moie.
Bextop wmarmwTHON wHAyknmu. [lpuHnmn cynepno3unun
MArHWTHBIX IONEH: B =B + B, +... . JIAHUM MarHuTHOrO
nomst. KapTrHa THHUHA 1OJIST TTOJIOCOBOTO ¥ TTOJIKOBOOOPa3HOTO
MIOCTOSIHHBIX MATHHTOB

3.3.2 | Omeir Opcrena. MarHuTHOE II0J€ TIPOBOJHHKA C TOKOM.
KaptuHa JMHHE TONS JJIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOIHUKA, KATYLIKH C TOKOM

3.3.3 | Cuna Ammepa, ee HanpaBJIeHNE U BETUYHHA!
F, =1IBlsin o, rae o — yroy Mex/y HarmpaBJIcHHEM
HPOBOJIHAKA U BEKTOPOM B

3.3.4 | Cuna Jlopeniia, e€ HampaBiieHUE U BEJIUYUHA:
Fiop =|q|vBsina, raie a— yron mexy Bexropamu U u B.
JIBrokeHHe 3apsDKeHHOM YacTUIIBI B OTHOPOJIHOM MarHHTHOM
noJje

3.4 | DJIEKTPOMAT HUTHAA HHIVKIUA

3.4.1 |Ilotok BEKTOpa MarHUTHOU
UHAYKIUU: @ = B, S = BS cos o

3.4.2 | SBnenue >nexTpoMarHuTHOH MHAyKnuu. DJ1C nHAyKIMH

3.4.3 | 3akoH anekTpoMarHuTHOM MHAYKuuU Papanes:

el AD| o
i - t
' At | a0

3.4.4 | 5J1C uaayKIuu B IPSIMOM MTPOBOJIHUKE JITUHOU /, IBAKYIIEMCS
CO CKOPOCTBIO D (13 1/ ) B OZIHOPOJHOM MarHUTHOM
none B: |€;|= Blusina, rae o — yron Mexay Bekropamu B u
Usecn [ LB w 5 LB, 10|E|=Blv

3.4.5 | [Ipasumo Jlenma

3.4.6 )
WnpykTuBHOCTE: L = 7 ,uma @ = L1

Al '
Camonnnyxuus. 3J1C camonanykumn: & ; =—L— =-LI',
At At—0
34.7 LI?

3Hepms{ MAarHviTHOTO ITOJIA KaTYHIKH C TOKOM: WL =
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3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI

3.5.1

KonebarenbHblii KOHTYP. CBo0oiHBIC
3JIEKTPOMATHUTHBIE KOJNeOaHus B uueanbHoM C L
K0JIeOaTeIbHOM KOHTYpE:

l(t) = qt’ = ('oqmax COS((J)t + (pO ) = Imax COS((,l)t + (PO)

2n 1

®opmyna Tomcona: 7 =2+ LC, oTKyga @ =—=—
T JLC
CBsI3b aMILTUTY bl 3apsija KOHJIEHCATOPA C aMIUTUTYA0H CHIIBI

Iﬂla’(
TOKa B KOJICOATCIIBHOM KOHTYPC: ¢, =—
[Q)]

352

3akoH COXpaHECHU DHEPTUU B KoJIeOaTeIIbHOM KOHTYpE:
cu? L’ _ cU,. LI

max __ max

= —" = const
2 2 2 2

353

BBIHy)K)IeHHBIe SJICKTPOMAariuTHBIC KoJiebanus. Pe3oHaHc

354

Ilepemennsbiii Tok. IIpou3BOACTBO, mepenaya W MOTpeOICHUE
IIEKTPHICCKON SHEPIHU

355

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH. B3anMHast opuenTarus
BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe: E L B L &

3.5.6

[kana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenne
SJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsaMonuHeiiHOe pacpocTpaHEeHUE CBETa B OAHOPOJHOM cpeje.
JIyd cera

3.6.2

3aKOHBI OTpaXXCHUSA CBCTA.

3.6.3

IMoctpoeHue H300pakeHUI B ITIOCKOM 3epKajie

3.64

3aKOHbI TIPETIOMIICHHIS CBETA.
IIpenomiieHue cBera: n, sinol = n, sinf3

c

. c
AGCOMIOTHBIH ITOKA3aTelb PEIIOMIICHUS: Mg = —
v

. n, v
OTHOCHUTENBHBIN TOKa3aTeIb IPEIOMICHUS: n,, =—==—"
nl v2
Xop nydeil B mpusme.

CoOoTHOIIEHNE YacTOT U JUIUH BOJIH IIPU NIEPEX0e
MOHOXPOMAaTHYIECKOT0 CBETA Yepe3 IPaHuIly paszena JIByX

ONTUYECKUX CPENL: V| =V,, MA, =n,A,

3.6.5

[NomHoe BHyTpeHHEE OTpaXKEHHE.
[IpenenbHbI yro MOJIHOTO
BHYTPEHHETO OTPaXKEHHUS:
sina.,, = 1L _ %

p
"o n

n,

n

Oy
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3.6.6 | Cobuparonie © pacceWBamIlye JIMH3BI. TOHKas JIMH3A.

®DOKyCHOE pacCTOSHHE W ONTHYECKas CUJIa TOHKOHM JIMH3BI:
1

D=—
F

3.6.7 | ®opmyna TOHKOH JIUH3BI: d
1, 1_1
d f F H F
VBennueHue, naBaeMoe 7 A
JUH30M: ['= — = S 7

H d

3.6.8 | Xon myda, IPOIIENIIETo JIUH3Y MO NPOU3BOJIBHEIM YIJIOM K €€
I7aBHON onTnyeckoil ocu. IloctpoeHue M300paxeHUH TOUKU U
OTpe3Ka NPSMOH B COOMPAIOIINX U PACCEMBAIOIINX JHH3aX M HX
cucremMax

3.6.9 | ®oroanmapar kak ontudeckwid mpubop. ['ma3 kak omruueckas
cucrema

3.6.10 | Uuatepdepeniust cBeta. KorepeHTHbIC HCTOYHUKH. Y CIOBHUS
HaOIroIeHHS MaKCHUMYMOB u MHHHMYMOB B
UHTepPEPCHIMOHHON  KapTHHE  OT  JABYX  CHH(]A3HBIX
KOTE€PEHTHBIX HCTOYHUKOB

A
MaKCHMYyMBI: A=2mz, m=0,£1,£2,+3,...
: A=(2m+1 L +1,£2,+
MUHUMYMBI: —( m+ )E,m—(),_ ,+2,+3,...

3.6.11 | udpakums cBera. JuppakunoHHas pemieTka. YCIOBHE
HaOJIIOIeHHS TIaBHBIX MAaKCUMYMOB IIPH HOPMAaJbHOM IaJIeHUU
MOHOXPOMATHYECKOTO CBETA C JUTMHOM BOJHBI A Ha PELIETKY C
nepuonom d: dsin@,, =mh, m=0,+1,+2,+3,..

3.6.12 | lucnepcus cBera

4 | OCHOBAI CIIEIIHAJIBHOHU TEOPHH OTHOCHTE/IBHOCTH
4.1 | lHBapMaHTHOCTh MOJYJIS CKOPOCTH CBeTa B BakyyMe. [IpuHIun
OTHOCHUTEIIbHOCTH DHHIITEIHA
2
4.2 DHeprus CBOOOAHOM YaCTHIbL: E = €
Y
CZ
VIMITysibe acTHupl: p = .
1-2
CZ
4.3 | CBs3b MacChl ¥ SHEPTUU CBOOOTHOM YaCTHIIBL:
2
E? - (pc)2 = (mcz)
DHeprus Mokos CBOOOAHON YaCTUIBL E, = mc >
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5 KBAHTOBAA ®U3HKA H 3JIEMEHTBI ACTPO®H3HKH
5.1 | KOPIIYCKYJIAPHO-BOJIHOBOU [V AJIU3M
5.1.1 | Tunote3a M. Ilnanka o kBanTax. ®@opmyna [lnanka: £ =hv
312 ®otonbl. DHeprus Gorona: E =hv = h—{ = pc
Wmnynec GoToHa: p = £ = w = h
c ¢ A
5.1.3 | ®oroaddext. Onbithl A.I'. CroneroBa. 3akonsl poroaddekra
5.1.4 | YpaBuenue DitnmreiiHa aus pororddekra:
E Qorona Asmxoua + Ev a0
he he
FﬂeEoToHazhvzi’ ABuxoa:hvx =5 >
A . P Ao
E, . =" ey
2
5.1.5 | BonHoBbIe cBoiicTBa yactuil. Bonus ne bpoiis.
JnmuHa BonHe! Ae bpoiins aBwxkymieics yacTuiel: A = % = miv
KopmyckynsapHo-BonHOBoH ayanusMm. Jludpakius 31eKTpoHOB
Ha KpUCTaJIax
5.1.6 | JlaBnenue cera. JlaBjaeHue cBETa Ha MOJHOCTHIO OTPAXKAIOLIYIO
[MOBEPXHOCTh U Ha IOJIHOCTHIO MOMIOIIAIOILYI0 TOBEPXHOCTh
5.2 | DU3UKA ATOMA
5.2.1 | IInanerapHas MOZEIh aTOMa
5.2.2 | Iocrynatsl bopa. N3nyuenue u noryomieHrne GoToHOB npu
nepexo/ie aToMa ¢ OJJHOr0 YpOBHS SHEPTHH Ha JPYyTOi:
hv ., = e _ |E,—E,|
7\'”"1
5.2.3 | JIuneituaTble CHEKTPHI.
CrexTp ypoBHEH YHEPTHH aTOMa BOJOPOIA:
A
n
5.2.4 | Jlazep
53 | DU3UKA ATOMHOI O AJ[PA
5.3.1 | Hyknonnas wmopenb sapa [eitsenbepra — HBaHeHko. 3apsn
sipa. MaccoBoe umcio siapa. M3oTorsl
5.3.2 | DHeprus cBsA3HM HYKJIOHOB B siape. SnepHbIe CHITbI
5.3.3 | lebexr macch smpa 5X: Am = Z m, +(A=Z)m, —m,.,
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5.3.4 | PaguoakTUBHOCTD.

Anbda-pacnan: 5 X—% Y + jHe

Beta-pacnaj. DnekTponHsiit B-pacnan: 5 X—,AY + Je+V,
osutponnstii B-pacman: 45 X—,AY + I8 +v,

Namma-u3nydeHue

t
5.3.5 | 3aKoH pagMOaKTUBHOTO pacrnana: N (t) =N,-2T

5.3.6 | Anepusie peakuuu. [lenenue u CUHTE3 sIep

5.4 | OJIEMEHTBI ACTPO®PHU3UKH

5.4.1 | Conneunasi cucrema: IUIAHETHI 3€MHOM TPYNIBI W TUTAHETHI-
TUraHThl, Majblie Tena COMHEYHON CUCTEMBbI

5.4.2 |3Be3msl: pa3sHOOOpa3uWe 3BE3MHBIX XapaKTePUCTHK H WX
3aKOHOMEPHOCTH. VICTOYHUKH SHEpruu 3Be3J]

5.4.3 | CoBpeMeHHbIC MPEJCTABICHUS O MPOUCXOKICHUU M SBOJIOIHH
CouHIla U 3BE3]1

5.4.4 |Hama Tlanmaktuka. Jlpyrme ramaktuku. I[IpoctpaHcTBeHHBIE
MacmTadbl Habmogaemol Beenennoi

5.4.5 | CoBpemeHHbIE B3TIISABI HA CTPOSHHE U DBONIONHIO BeenenHoi

Pa3nen 2. [lepevyens TpeGoBaHuii K ypOBHIO NOATOTOBKH, IPOBEPSiEMOMY
Ha eJUHOM rocyIapcTBEHHOM K3aMeHe Mo (u3HuKe

Kon TpeOoBaHuUs K YPOBHIO MOJTOTOBKH BBITyCKHUKOB, OCBOCHUE
TpeOoBaHHS KOTOPBIX mpoBepsiercst Ha EI'D
Snamuv/Ilonumamo:

CMBICI (PU3HYECKUX MOHSATHIH

CMBICJI (l)PI3I/I‘{€CKI/IX BCJIIUMYHH

1.3 CMBICJ PU3MYECKHUX 3aKOHOB, IPUHITUIIOB, TOCTYJIATOB
2 Ymems:
2.1 OITUCHIBATH U OOBSICHATH:

2.1.1 | pusmueckue siBieHUs, (GU3MUECKUE ABICHHS H CBOHCTBA Tel

2.1.2 | pe3ynbTaThl BKCIEPUMEHTOB

2.2 OIUCBHIBATh (dbyHIaMeHTaIbHbIE OTIBITHI, OKa3aBIlIHe
CYLIECTBEHHOE BIMSHIE Ha Pa3BUTHE (DUHUKHU

23 MIPUBOJIUTH NPUMEPHI MPAKTHYECKOTO MPUMEHEHUsS (PU3NUECKUX
3HaHH, 3aKOHOB (DU3UKHU

2.4 OIIpE/ICIIATh XapakTep (H3UYECKOro Iporecca Mo TpaduKy,

tabauue, (opmyne; NPOAYKTHI SIIEPHBIX pEaKkUUil Ha OCHOBE
3aKOHOB COXPaHEHUs JIEKTPUUECKOr0 3apsia U MacCOBOTO YHCIIa
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2.5

25.1

OTJIMYaTh THUIIOTE3bl OT HAyYHBIX TEOpHUl; AenaTh BBIBOJbI Ha
OCHOBE OKCIEPUMEHTAIbHBIX JaHHBIX; HPUBOIUTH IPUMEPHI,
NOKa3bIBAIOLINE, YTO: HAOMIOAEHHS U SKCIEPUMEHT SBIIIOTCS
OCHOBOH ISl BBIABM)KEHMS THMIIOTE3 M TEOPUH M IIO3BOJIAIOT
IPOBEPUTh HCTHHHOCTH TEOPETHUECKHX BBIBOIOB, (u3mdeckas
TeOpus. JaeT BO3MOXHOCTb OOBSCHSATb M3BECTHBIE SIBICHUS
HpUPOALI U HayuHble (DAKTHI, MPEACKA3bIBATh €Ie HEeH3BECTHBIC
ABJICHUS,

252

NPUBOANTG TNPUMEPHl  ONBITOB, HUIIOCTPUPYIOIIUX,  YTO:
HaOJIOJICHHS U SKCIEPUMEHT CIIy’KaT OCHOBOH UISL BBLIBIDKCHUS
TUNOTE€3 U IOCTPOGHUS HAY4YHBIX TEOPHH; DKCIIEPUMEHT
II03BOJISIET IIPOBEPUTH HCTHHHOCTh TEOPETHYECKHX BBIBOJIOB;
¢bm3uyeckass TEOpHs IaeT BO3MOXKHOCTh OOBSCHATH SIBICHUS
OpupoAsl ¥ HaydHble (GakTel; (U3MUecKas TEOpHs MO3BOJSIET
NpEeACKa3sbIBaTh €IIC HCU3BCCTHBIC SBJICHUA U UX OCO6CHHOCTI/I;
npu  OOBSICHEHWM  TPHUPOAHBIX  SIBICHHH  HCIIONB3YIOTCS
¢u3nyeckue MOJENH; OJUH M TOT € IPHUPOIHBI OOBEKT MU
SIBJICHHE MOJKHO HCCIIC/IOBaTh Ha OCHOBE MCIIOJIB30BaHUS Pa3HBIX
MoJienei; 3aKkoHbl (GU3UKU U (PU3NYECKUE TEOPHH HMEHOT CBOH
OIpe/ICIICHHBIE TPAHUIIEI IPHMEHUMOCTH

253

U3MEPATh (PU3UYECKUE BEIIUYMHBI, HPEACTABISATh PE3yJbTATHI
HU3MEPEHU C YYETOM UX MOIPELIHOCTEMN

2.6

NPUMCHATH IIOJYYCHHBIC 3HAaHUA JIA PCIICHUA (I)I/I3I/I‘{€CKI/IX
3aJaqy

Hcnonvzoeamsn npuoﬁpemeﬂnbte 3HAHUA U YMEHUA 6 npaKmuuecKoﬁ

0esAmenbHOCMU U NOBCEOHEBHOU HCUZHU OA:

3.1

obecrieueHust OE30MACHOCTH JKU3HENESATEIBHOCTH B Ipolecce
HCII0JIb30BaHMS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
3JIEKTPONPHOOPOB, CPEACTB PaJUO- U TEICKOMMYHHUKAIIMOHHOM
CBs3H, OLCHKH BJIMAHHSI Ha OpFaHI/I3M YeCJIOBECKA U z{pyrne
OPraHW3Mbl 3arpsi3HEHHsT OKPYKAroMIeHd Cpelbl; PalHOHAILHOTO
[IPHPOJIONOIIB30BAHMS U OXPAHBI OKPYIKAOIICH Cpeibl

32

OTpeesieHHs COOCTBEHHOM MO3UIIUH MO OTHOIICHHUIO K
9KOJIOTHYECKHM IpodiieMaM U NMOBEJICHUIO B IPUPOJHOI cpefie
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