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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIeTeHIIU

®opmupyemast

KoMIleTeHust (¢

YKa3aHUeM KO0/1a)
[TIK-1. OcymiecTBienue
npoBeeHus paboT 1o
00paboTKe U aHAIH3Y
Hay4YHO-TEXHUYECKON
uHpopmanuu u
pE3yJIbTaTOB
HUCCIEeN0BaHUN

Ko u HaumeHOBaHUe
HHIHKATOPA H0CTHKEHHS
KOMIeTeHIUH

ITK-1.1. TIpumensieT
OCHOBHBIC PUHITUIIBI
00paboTKH M aHAIM3a HAYYHO-
TEXHUYECKOH nH(pOpMaIy U
pe3yJIbTaTOB UCCIICAOBAHUI B
COOTBETCTBYIOIIICH 00JacTH
3HAHUI

[1K-1.2. ITonumaer, ymeer
u3J1araTh U aHAIU3UPOBATh
HAayYHO-TCXHHUYCCKYIO
uH(pOpPMAaIIKIO, U TOJTyYCHHbIS
pe3ynbTaThl UCCIEAOBAHUN B
COOTBETCTBYIOILIEH 00TacTH
3HAHUU

Pe3yabTaThl 00yueHus no
AMCUUIJIMHE (MOLYJII0)

OO0yuaromuiics T0KEH:

B coBepuieHcTBE BiageeT 3HaHUSIMU
o01meit 1 TeopeTHYecKor (GU3UKU U
MIPUMEHSIET OCHOBHBIE TIPUHITUTIBI
00pabOTKH M aHAJIM3a HAYYHO-
TEXHUYECKOH MH(pOpMAIUU U
PE3yJIbTaTOB HCCIIEIOBaHUN B
MEIUITMHCKON (pr3uKe.

B coBepiiieHCTBE TOHUMAET U
pazOupaercsi B OCHOBHBIX 3aKOHAX U
HIOJIOXKCHUSX OOIIEH 1
TEOPETUYECKON (PU3UKH, yMEeT
u3JaraTh U aHaJU3UPOBATh HAYYHO-
TEXHUYECKYIO HH(OpMaIuio, u
TIOJTYYCHHBIC PE3YJIbTaThI
VICCJIEIOBAHUM B MEAUIIUHCKON
(busuke.

[1IK-1.3. Pemaer
npodeccuoHaIbHbIE 3a/1a41 C
MPUMEHEHUEM COBPEMEHHOM
npuOOpHOi 0a3bl 1
MH(POPMALMOHHBIX
TEXHOJIOTHI C y4E€TOM
OTEUYECTBEHHOI'O U
3apyO€KHOTO OTBITA

KBanmu¢punmpoBanHo penraer
npodecCHOHaIbHBIE 3a/1a4H C
IPUMEHEHHEM COBPEMEHHON
npuOOpHOI 0a3bl U
MH()OPMAIIMOHHBIX TEXHOJIOTHIH,
3HAHUW 3aKOHOB O0IIEH 1
TEOPETUYECKON (PU3UKH C yUETOM
OTEYECTBEHHOTO M 3apyO0eKHOTO
OITBITa

2. lenu u MecTO AMCHUIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl

Llenn n3y4eHus: AUCLUILIAHBL:

JucnuninuHa peann3yercs B paMKax BaApUAaTUBHOM YacTH.
JIi1s OCBOCHMSI TUCIMITIIMHBI HEOOXOJUMbI KOMIIETEHIIMU, CPOPMHUPOBAHHBIE B PAMKAX MU3yUYCHUS
clenyromux AucuuIuing: O0muit pusndeckuii npakTukym, OCHOBBI TEOPETUUECKON (DHU3HKH.

Hucuunnuna uzydaercs Ha 4 Kypce B 8 cemecTpe

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 32a49€THBIX eIMHUIIAX ¢ YKa3aHHMeM KOJIUYeCcTBa
aKaJeMH4YeCKNX WJIN ACTPOHOMHUYECKHMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy
00y4arouuXxcH ¢ npenoganBaresieM (o0 BUAAM Y4eOHbIX 3aHATHIT) U HA CAMOCTOSATEIbLHYIO

padoTy 00y4armuxcs

O6mas TpyA0eMKOCTh (00beM) NUCIUIUTMHBI COCTABISIeT 2 3a4. e/1., 72 akaj. 4.
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Bcero uyacoB
O0BbeM TUCUUTITIMHBI
Ounas popma o0yueHust

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI 12
VY4eOHBIX 4aCOB Ha KOHTAKTHYIO pa0OTY C MPENO/IaBaTeIeM:

JIEKITUHA 26

IIPaKTUYECKUX (CEMUHAPCKUX ) 26

npyrue ¢hopmbl KOHTakTHOU paboThl (DKP) 0,2
Y4eOHBIX 4acOB Ha KOHTPOJIb (BKJIIOYAs Yachl OJTOTOBKH):

3a4eT
Y4eOHBIX 4acOB Ha CAMOCTOSTENbHYIO padoTy obydaromuxcs (CP) 19,8

DopMbI KOHTPOJISI CemecTpbl

3a4er 8

4. Copepsxkanue IUCHUILIHHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiaM) ¢
yYKa3aHUeM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Bunabl y4eOHbIX 3aHATHI, BKJIIOYAS
e Haumenosanue pasena / CaMOCTOSAITEJIbHYI0 Pa00Ty 00y4arOIIHUXCH U
n/n TeMbl AU CHUILTHHBI TPYA0EMKOCTS (B uacax)
KonTakTHas padoTa c npenojgaBarejiemM CP
Jlek IIp/Cem Jlad
8.1 VYpasuenus Makceiia 2 2 0 3
8.2  DnexTpOMarHUTHbIE MO 2 2 0 1
9 KsanToBas ¢usuka 1 1 0 3,8
9.1 VYpasuenue lllpeaunrepa 1 1 0 3,8
7.1  3axkoHBI TEPMOJIMHAMUKU 2 2 0 3
3 DJeKTpUYECTBO U 4 4 0 2
MarHeTH3m
3.1 DnekrpocraTuka 2 2 0 1
3.2 | Mar"etusm 2 2 0 1
4 | Onrtuka 3 3 0 2
4.1 TeomeTrpuyeckas ONTUKA 1 1 0 1
4.2 | Ontuyeckue sIBICHUS 2 2 0 1
5 | AToMHas M siiepHasi puznku 2 2 0 2
8 | DaekTpoauHaAMHKA 4 4 0 4
5.1 AtomHas dusmuka 1 1 0 1
5.2  Snepnas ¢pusnka 1 1 0 1
6  Teopermyeckasi MEXaHMKA 2 2 0 1
6.1 Kwunemarnka u nMHaMHKa 2 2 0 1
7 | Crarucruueckas puznka 2 2 0 3
2.2 TepMmoanHamHKa 2 2 0 1
2.1  MonekynsipHO-KUHETHYECKast 2 2 0 1
TEOpHsl Ta30B
2 | MoaekyasipHas ¢puzuka u 4 4 0 2
TepMOANHAMHKA
1  Mexanunka 4 4 0 0
1.2 /luraMuKa BpamateibHOTO 2 2 0 0




JABHKCHU A

11

Kunemaruka n JUHaMHUKa

Hroro

MOCTYHATCIbHOI'O ABHUKCHUS

26 26 0 19,8

4.2. Conep:xaHue TMCUMILINHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc nekimoHHbIX 3aHATHI

Ne

8.1

HaumeHnoBaHue
pa3aesa / TeMbl
JUCIUIIIHHBI
VYpaBHenuss Makcsesia

Conep:xanue

DnekTpoHHas Teopus BellecTBa. Cuctema ypaBHEHHUM
Macgemna JlopeHua. YcpenHeHue MUKPOCKOITMYECKUX
ypaBHeHul MakcBeia

B cpeae. [lonspuzanuus cpenspl B anekTpuyeckoM noiie. CpenHsis
IUIOTHOCTb TOKA M CPEAHSS IJIOTHOCTD 3apsJia B CPEJIE, UX CBA3b
c

BEKTOPAMH IOJIAPU3ALUN U HAMArHUYEHHOCTH.

IloTenumansl

I0JISL U PELICHUS

3a/1a4 3JIEKTPOJUHAMUKHI

BekTopHblil U ckansgpHbI oTeHIKa bl Onucanue
AIIEKTPOMATHUTHOTO TOJISI C TOMOIIBIO TOTEHIUAIIOB.
Heonno3naunocts norennuanoB. Ypapaenue Jamamoepa.
KanubpoBka noreHuanos

(xanuOpOBOYHBIE COOTHOIICHHUS). Y paBHEHUS JJis OTEHLIMAIOB
noJist B BeniecTBe. CucTeMa rpaHUYHbIX YCIOBUH JJI1 BEKTOPOB
10JIs1 ¥ MoTeHIuaoB. [Ipeaenbl npuMeHNMOCTH ypaBHEHU I
CBSI3H.

EnuncTBEHHOCTH pemieHns ypaBHeHnid Makcsemia. [Ipsamas n
oOpaTHas 3a/1a4M IeKTPOAUMHAMUKU. Pa3nensl
AIIEKTPOJAUHAMUKH.. DIEKTPOCTATHUECKOE MOJIe

Cucrema ypaBHeHUI1 MakcBea 11l CTaTHYECKOTo
NpUOIKEHUS.

DJEKTPOCTATUUECKOE T10JI€, Er0 MOTEHIUAIBHBIN XapaKTep.
CxanspHbIi TOTEHLIUAM 3JIEKTPOCTATHUECKOI 0 MO, €T0
buznueckuit

CMBICII U cBOMcTBa. YpaBHeHus Jlamtaca u Ilyaccona.
ITorenman

CUCTEMBI 3apsi/10B B BAKyyMe Ha OOJIBIIMX PACCTOSIHUSIX OT HeEe.
Pa3noskeHne noreHnuana no MyJIbTUIIONSIM. MyJIbTUIIONBHBIE
MOMEHTBI. J{unonsHb MoMeHT. [loje numnons. {umoins B
AIIEKTPUYECKOM I10JI€. DHEPrUsl B3aUMOEHCTBYSI CHCTEMBI
HEMNOJIBUYKHBIX 3apsII0B U DHEPIHsl 3JIEKTPOCTATHYECKOTO MOJIs B
JUDIIEKTPUKAX.

CBOMCTBA JIEKTPOCTATUYECKOTO TTOJISI TPOBOAHUKOB. [lose
BOJIHM3U

MOBEPXHOCTU NPOBOAHKKA. [loTeH1Inan 1 eMKOCTh MPOBOIHUKA,
CUCTEMBI IPOBOTHUKOB, TOTEHLINAIbHBIE 1 EMKOCTHBIE
KOA(HUILIUEHTHI.

CranmonapHoe

MarHuTHOE I0JIe
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VYpaBHenust MakcBesuia JUisl CTAlMOHAPHOTO MPUOIUKESHHUSI

8.2

DJIEKTPOMArHuTHbHIE
TOJIst

[lepemMeHHOE ANEKTPOMArHUTHOE MOJIE. DJICKTPOMArHuTHbHIE
10JIs B

OTCYTCTBMH 3apsiI0B U TOKOB. BoTHOBOE ypaBHEHHE
(ypaBHEHME

Janambepa) u ero pemieHue AJis MIOCKUX 3JIEKTPOMarHUTHBIX
BOJIH, CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMArHUTHbIE
BOJIHBI B IIPO3pAaYHOM BellecTBe. IHTEeHCUBHOCTh OTPaXXEHHOMN
u

MpEIOMIICHHON BOJIHBI. @opMyIibl DpeHes.
DNEeKTPOMAarHUTHbBIE BOJHBI C YYETOM IOTJIOLIEHUS B CPEJIE.
PacnipocTpanenue 31€KTpOMarHuTHBIX BOJIH B
qucneprupyromux cpenax. Kiaccuueckas reopust ucnepeun
cBera. HopmanibHast 1 aHOMasibHAs TUCIIEPCUSL.
PacnipocTpaHeHune 351eKTpOMarHUTHBIX BOJIH B IIPOBOJSIIEH
cpene.

PU3NYECKUI CMBICT KOMIUIEKCHOW JTUAJIEKTPHUYECKON
MIPOHUIIAEMOCTH.

Teopus uznyyenus

W3nydyeHne 3eKTpOMarHuTHEIX BOJIH. Y paBHEHHUS MOJIS AJIst
IIPOM3BOJILHO JBMXKYIIMXCS 3apsaoB. Perienue B Buje
3amna3pIBaolMX NOTEHIUAIOB. DHEPIus, U3aydaeMas
CHUCTEMOM 3apsiJI0B B

Ipezesiax Majoro TeJeCHOro yria.

N3nmyuenne rapMOHUYECKOT0 OCHMIUIATOPA. DIEKTPOMAarHuTHOE
0JIe OCHUJUIATOPA BOJIHM3U HETO U B BOIHOBOII 30He. [ToToK
sHeprun. Kitaccuueckasi Teopust U3J1ydeHuUs: ypyro-cBsi3aHHOTO
AJIEKTPOHA.

YetbipexmepHas (OpMyIHPOBKA JIEKTPOIUHAMUKU

OCHOBBI TEOPUH OTHOCUTEIBHOCTH

OKCcrnepuMEeHTaJIbHbIE 000CHOBaHUS CIIELUAIbHONW TEOPUU
OTHOCUTENBHOCTH. ITocTynaTel crienuanbHON TEOPUU
OTHOCUTEJIbHOCTH.

[TpeoOpa3zoBanus JlopeHua a1 KOOpAMHAT U BPEMEHH.
Nurtepsan.

WNHBapuaHTHOCTH

KBanToBas ¢pusuka

9.1

YpaBHeHue
[Ipenunrepa

I'unoresa ne bpoiins. Bonnsl ne bpoitns. DxcriepuMeHThI
Tomcona-TapTakoBCKOro 1Mo JU(pPaKkLuU JIEKTPOHOB.
OxcnepuMenThl bubepmana-Cymkuna-dadbprkaHTa 1o
JU(PaKLIUU OJMHOYHBIX 3JEKTPOHOB. BonHoBas GpyHKIMSL.
du3nvecKuii CMbICI BOJIHOBOM QPyHKIINU. YpaBHEHUE
[penunrepa. [Ipuanun Heonpenenennoctu. KopnyckymnsapHo-
BOJIHOBOM JTyau3M.

CraunonapHoe ypasHeHnue lllpennnrepa. CranmonapHoe
ypaBHeHnue [llpequnrepa B OfHOMEPHOM city4ae. 3agada o
YacTHUIle HaXOAsIIecs B 0ECKOHEUHO IITyOOKOH
MOTEHIMANBHOU siMe. KpaeBbie yciaoBus 111 BOJTHOBOM
¢GbyHKUIMU. YPOBHU SHEPTHH YacTHUIIBI B TOTEHLIMAIBHOM sSIMe.
Crauuonapnoe ypasaenue lllpeaunrepa s
BOJIOPO101I0100HOT0 aroMa. CTPYKTypa pelieHus ypaBHEHUS
[penunrepa aiisa aroma. [Tpunuun [aynu nns pepmMuoHOB.
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7.1

3aKOHEI
TEPMOIUHAMUKHU

MHoroanekTpoHHbie aToMbl. [IpaBuno XyHaa. 3anonHeHue
AJEKTPOHHBIX COCTOSIHUM B atomax. [lepuonnueckas cucrema
aIeMeHTOB MeH ieneeBa 1 0ObSICHEHUE C €€ TOYKH 3PCHHS
KBAaHTOBOM MEXaHWKH.

IIpumep npocToii cuctembl. MakpOCKOIINYECKHUE U
MHUKPOCKOIIMYECKHE COCTOSIHUA. CTaTUCTUYECKOE
pacupenenenue. Aucam6ip ['u66ca. Teopema
JInyBuis. Cpennue o Bpemenu. [pubnmkenue k
paBHOBecHI0. OCHOBHOM IOCTYJIAT CTATUCTUUYECKOMN
¢buzuky. MUKpOKaHOHUYECKOE pacipe/iesieHue.
Kanonnyeckoe pacnpenenenue I'u66ca. bonpmoe
KaHOHMYECKOE pacipesiesieHne. DHTPOIUSI.
TepMoaMHAMUYECKHE COOTHOLIEHUS. DIIEMEHTBI
KBAaHTOBOM cTaTuCTHYECKOU (pr3uku. CTaTUCTUICCKUI
ornepaTrop, MaTpHula IJIOTHOCTU. Y paBHeHUE Helimana.
KBaHTOBBII BapHaHT MUKPOKAaHOHUYECKOTO
pacrpeneneHusi, SHTponus. KBaHTOBOMEXaHUYECKUI
BBIBOJI OOJIBIIIOr0 KAHOHUYECKOTO Pacpe/IeIeHHUS.

2 Cratuctuyeckue

pacupeneneHus st

UJealIbHbIX T'a30B

Pacnpenenenus boze-Oitnmreiina u ®epmu-/lupaka.
Pacnipenenenne bonbimana. CTOJIKHOBEHUS MOJIEKYIL.
3akoH paBHoOpactpezaenenus. Ksanropanue
IIOCTYIIATEIbHOTO JBHUKEHUA. PaBHOBECHOE TEIIIOBOE
usnydeHue, poToHHbIH ra3. TemnoBoe qBUKEHIE
aToOMOB B Kpucraie. DOHOHHBIN ras.
CpenHekBapaTUYHOE CMELIEHUE aTOMOB B
kpuctasuie. bo3e-OHHIITeHOBCKas KOHACHCAITHSI.
BripoxnenHnsiii @epmu-ra3. DJIeKTPOHHBIN ra3 B
MeTauie. TennoeMKOCTh BBIPOKIEHHOTO
AIIEKTPOHHOIO ra3a. DJIEKTPOHBI B MOJIYITPOBOJHUKAX.
CobcTBeHHbIE MOTYIPOBOAHUKY. [IpuMecHbIe
MOJIYTIPOBOTHUKH.

3 HeupneanbHble ra3pl. OTKIIOHEHNE Ta30B OT UJ1€AIbHOCTH.
Pasnoxenue o

CTENEHsIM IJIOTHOCTH (BUPUAIBHOE Pa3JIoKEHHUE).
®opmyna Ban-nep-Baanbca. IlonHocTEIO
VOHU30BAaHHBIN ras.

4 Teopust payKTyaui.

DJIEMEHTHI

buznueckoit

KUHETUKU.

®dnykTyauuu 3Hepruu, 00bemMa, Yuciia 4acTHIl.
@OnyKTyalud OCHOBHBIX TEPMOAMHAMUYECKUX
BenuunH. Koppensius gaykryannii Bo BpeMeHH.
@IIyKTyallMOHHBIN NpeJied YyBCTBUTEIBHOCTH
U3MEPUTENBHBIX TPUOOPOB. Y paBHEHHE
CmonyxoBckoro. [IpyHIunm neTansHOro paBHOBECHS.
VYpasuenue @okkepa-Ilianka. YpaBaenue
KHHETH4ecKoro 6ananca. Beisog ¢opmyser [Inanka mo
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OitHmreliny. Kunetnueckoe ypaBHenue bonbimMana.

3ﬂeKTpl/l‘leCTBO H MAarHeTu3im

3.1

3.2

9JI€KTpOCTaTI/IKa

Maruetusm

DneKkTprUUecKue 3apsaabl U UX cBoiicTBa. Moieib TOYEUHOTO
3apsiga. 3akon Kynona. [Ipo6nerit 3apsin. HanpsokeHHOCTH
AIIEKTPUYECKOTO OISt B Bakyyme. [IpuHIun cynepno3unuu.
Cuinoselie tuann. Teopema o uupkyssiuu. Teopema [Maycca.
Pabora o nepemereHuIo AIeKTPUIECKOro 3apsa.
DKBUTMIOTECHIIMATbHBIC TOBEPXHOCTH. [[0TEHIIMATILHBIN XapaKTep
AIIEKTPOCTATUYECKOTO MOoJis. CBSI3b MEXKY HANPSKEHHOCTHIO U
noteHmanoM. 3akoH I[lyaccona. OcHoBHas 3aa4a
AIIEKTPOCTATUKH. POJIb KpaeBbIX yCIOBHI B pEIIECHMH OCHOBHOM
3a/1auy AJIEKTPOCTATUKHU. DHEPTUsl B3aUMOJICHCTBUS
3apsKEHHBIX TEl.

Junons. [nedo nunosns. Moaenb Toueunoro aunoss. [Tose
TOYEYHOT0 JUMOJs. J{eficTBUE 21IeKTPOCTaTUHIECKOrO MOJIs Ha
Um0k, MoseKylia BelecTBa Kak TOYSUHbIN U0,
[Tonspuzanus audneKTpukoB. CBOOOIHBIE U CBSA3aHHBIC 3aPSIIbL.
BekTop nonsipu30BaHHOCTH. DIEKTPHUIECKOE MOJIE B BEIIECTBE.
Teopema ["aycca ans AudneKTpUKOB. BekTop anekTpudeckoro
cMmemienus. Teopema ["aycca miist Bekropa D.

[TpoBoaHMKY B 3nekTprueckoM mode. [lone Ha moBepxHOCTH
MIPOBOJIHUKA. DIEKTPOEMKOCTh. KOHIEHCATOPHI.
DJIeKTPOEeMKOCTh KOHIeHcaTopoB. [lone konaeHcaropa.
DHeprusi KoHaeHcaTopa. [I10THOCTh SHEPTUH YTEKTPUIECKOTO
noJis. DJeKTpuueckoe Hanpsikenue. Cuia Toka. DIEKTPHUUECKOe
CONPOTHUBIICHUE. DKBUBAJICHTHHIE CXeMbl. [lociienoBarenbHoe U
napajuieIbHOE COMPOTHBIIEHNE TPOBOJAHUKOB. 3akoH OMa aiis
ydacTka 1enu. MomHOCTh JIEKTPUIECKOT0 TOKa. 3aKOH
Jxoynsa-Jlenna. DJ1C. Bayrpennee conporusienue J/1C.
3akon Oma mis noiHo nenw. [IpaBuna Kupxroda.

[TousitTue MmaruutHOTO NOJIS. [IpHuKHBI, MOpoOXKAAIOIINE
MarauTHoe nosue. OOBEeKThI, Ha KOTOPBIX BO3/IEHCTBYET
MarHuTHoe noiie. Bekrop MarunuTHOM nHAYyKUuKU. Hanpasienne
BEKTOpAa MarHUTHOM MHAYKLMHU. CuioBble TMHUU. Buxpesoii
XapaKTep CHJIOBBIX JIMHUMN. 3apsKEHHbIE YAaCTHUIIbI B MATHUTHOM
nosie. Cuna Jlopenna. Hanpasnenune cuisl JIopenna.
BsaumopeiictBue npoBooB ¢ TokoM. Cunia Amnepa. 3akoH
buo-Casapa-Jlamiaca. Teopema o LUpKyJIALIMA MarHUTHOTO
TIOJISL.

JlelicTBME€ MAarHUTHOTO TOJIS HA PaMKy C TOKOM. MarHuTHbIN
MOMEHT paMKu. MoJleKyJla KaK 3JIEMEHTapHas paMKa C TOKOM.
BekTop HamarHn4eHHOCTH. MarHuTHas NpOHUIIAEMOCTh
BellecTBa. TUIbl MAarHETUKOB: TMaMarHeTUKH, TapaMarHeTHKH,
deppomarnetuku. HamarununBanue gpeppoMaraeTukos. Touka
Kropu

[Torok marnutHoro noJisa. Teopema ["aycca. SIBnenue
AJIEKTPOMAarHUTHOW MHAYKIMU. [ToHSITHE MarHUTHOTO MOTOKA.
[IpaBuno JleHna. 3aKoH 3JI€EKTPOMarHUTHOM WHTYKIIHH.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

NunyktuBHOoCTh CoNeHons. MarHuTHOE MOJIe COJIEHOUAA.
WNHAyKTUBHOCTH coleHOua. DHeprus cosieHouaa. IlnoTHocTh
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SHEPrUM MarHUTHOTO MOJIsl. SIBIEHNEe CaMOMHAYKIINH.

OJ1C caMOMHAYKIINH.

L-C nenouka. YpaBHeHHs cBOOOTHBIX Kosiebanuii B L-C
nenouke. Bup perennst ypaBHEHUS! CBOOOIHBIX TAPMOHHUYECKUX
koneOanuit B L-C nenouke. ['paduku 3apsiaa, Toka 1 U3MEHEHUS
TOKa IPH AMEKTPHUECKUX Kosebanusx. Tpancopmarus
sHepruu B L-C nenouke.

R-L-C nenouka YpaBuenus ceo6oanbix konedbanuii B L-C
uenouke. Bun perenust ypaBHeHHsI CBOOOTHBIX 3aTyXaIOLIUX
kosebanuii B R-L-C nenouke. YactoTa 3aTyxarommx
KoJIeOaHUi. DHEpTHsl 3aTyXalINUX KoJeOaHuil.
Jlorapudmuueckuii JeKpeMeHT 3atyxanus. JJoOpOTHOCTb.
Arneproguueckue KojaebaHus.

By aeHHbBIE dNIeKTpUYecKue Kojebanus. BeiBo ypaBHEHUS
BBIHY)KJICHHBIX KosieOanuii B L-C nenouke. OOuuii Bus
peIIeHUs U BRIHYKACHHBIX KoJieOanuid. AMIumTyna, gasa u
4acTOTa BBIHYKJIEHHBIX KolleOanuii. bananc mexanndeckoi
SHEPTUHU MPHU BBIHYKIEHHBIX KoJieOaHusx. Pe3oHaHnc TOKOB U
HanpspkeHui. [lepeMeHHBIN AIeKTpUUeCKUi TOK. AKTUBHOE U
WHIYKTUBHOE compoTuBiieHue. Mimmnenanc.

Tok cmenienus. YpaBHeHuss Makcseiia B HHTETPAJIIBHOU U

g depeHmambHON Gpopme. MaTepuaibHbIe ypaBHEHHUS.
DJeKTpOMarHuTHbIE BOJIHBI B BakyyMe. CTpyKTypa
AJIEKTPOMATrHUTHON BOJHBI. DHEPIHS JJIEKTPOMArHUTHOTO TOJIA.
[Tpupona naBieHus HNEKTPOMArHUTHOM BOJTHBI Ha BEIIECTBO.

Onrtuka

4.1

FGOMeTpI/I‘leCKaﬂ
OIITUKAa

OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKHU:
pacrpocTpaHeHHE, OTPAKEHUE, TpeoMIIeHUE. TeHb u
nonyteHb. [lonHoe BHyTpeHHee oTpaxeHue. JInu3pl. OCHOBHbBIE
XapaKTEPUCTUKH TOHKOM JIMH3bI. DOpMyJia TOHKOM JINH3BI.
ITocTpoenue xozna iyyel B TOHKOM JIMH3E.

4.2

OnTuueckue SBICHUS

Wutepdepenius cBeta. Y CloBHs MAaKCUMyMa U MUHUMYMa.
WuTepdepenius B Tonkux ieHkax. Konbua HeloToHa.
HexorepeHTHbIE 1 KOTEPEHTHBIE HCTOYHUKH CBETA.
Oco0eHHOCTH U3ITyYeHUS SJIEKTPOMAarHUTHON BOJIHBI
MOJIEKYJIaMH 1 aTOMaMH BeniecTsa. L{yr BoHBL
[TpocTpaHcTBEHHAs U BpEMEHHAsl KOT€PEHTHOCTb.

Hudpakuus csera. [Ipunuun I'roiirenca. Audpakius Openens.
3onbl @penens. Cyo3oubl @penens. Judpakuus @payHrodpepa
Ha menu. {udpakuus OpayHrodepa Ha HOTYIIIOCKOCTH.
HudpaxknuonHas pemierka. Y cloBHUs TJIaBHOTO MaKCUMYyMa.
JudpakumoHnHas pemerka Kak CleKTpalbHbIA Tpuodop.
Pacnpoctpanenue cBera B cpene. @azoBasi v rpynmnoBas
ckopocTH. [lucnepcus cBeta. AHOMaJIbHAs U HOpMaJIbHAS
mucnepcus. [lornomenue ceera. 3akoH byrepa.

[Tonsipuszanus ceera. EcTeCTBEHHBIN U NMOJISIPU30BAHHBINA CBET.
[Tonsspu3zaTopsl U aHaNKU3aToOphl. 3akoH Matoca. Bpaienue
IJTIOCKOCTH MOJIApU3aluy. /J[BOiHOE JTydenpenoMiIeHuE.
OOBIKHOBEHHBINH U HEOOBIKHOBEHHBIH JIyY.

ATOMHasi U siiepHast PU3NKH




DJIeKTPOAMHAMMKA

5.1

AtomHas usnka Nznydyenune abcontoTHo yepHoro Tena. Teopus Penes-JI>xunca.
YaesTrpaduonerosas katactpoda. Dopmyna Buna. 3akon
cmeienus: Buna. ['munoresa [1nanka. ®opmyna [1nanka.
[Tocrosnnas Ilnanka kak GpyHaaMeHTaIbHAas! MOCTOSHHAS.
dororpdexr. 3akonsr CroneTora mis Gorodddexra.
Hexmaccuanocts 3akoHOB oTodddexra. 'mnoresa DitHmTeitna
0 ¢oroHax. YpaBHeHue DiHmTelHa 11 poTodddekTa.
OO0mbsacHenne 3akoHOB CTONIETOBA C TOYKHU 3PEHUS YPABHEHUS
OitHmTelHa. 3aaepKuBaroias pa3HOCTh MOTEHIIMAJIOB.
[TonTBeprkIeHUe TUIIOTE3bI DWHINTEITHA Ha TpuMepe 3 dekTa
Komnrona. ®opmyna Kommnrona.

Tuns! cnextpos. Cepun Jlaiimana, banemepa, [1amena B
cnektpe aroma Bogopoa. ®opmyna banemepa 11s criekTpa
aTroma Bojopojia. Monens atoma ToMmcona. OnbIThI
Pezepdopna-I'eiirepa Mapcaena. [TnanerapHast MoJieb aToma.
TpyAHOCTH KJIaCCHYECKOTO ONMCAHUS IJIAHETAPHON MOJEIH.
[Toctynatel bopa. DHepruu cranoHapHBIX OPOUT IITEKTPOHOB.
OO0ObsicHEHHE CIIEKTpa aToMa BOJ0pO/ia C TOUKHU 3PEHUS TEOPUU
bopa.

5.2

6.1

SnepHas ¢pusuka AtomHoe sapo. CoctaB spa. OCHOBHBIE XapaKTEPUCTUKHU AIEP.
N3ortonel, M30ToHbI, M30Mepsl. CBOMCTBA SIACPHBIX CHIL.
Hedext macc. Y aenbHas sHeprus cBsizu. J{Ba TuIa SAEpHBIX
peakumii: SACPHBIN pacnax U TEPMOSICPHBIN CUHTES.
PannoaktuBHble nznydyenue. [lpupona u ceorictsa
COIMPOBOKIAMOIINX UX U3Ty4eHUH. o, B, y— pacmasl. [lenenue
a51ep. 3aKOH paJuOaKTUBHOIO pacnaaa. 3aKOHbl COXpaHEHUs
3apsAJI0B IIPH pacIaiax.

TeopeTnueckass MexaHuKa

Kunematuka n Junamuka cBOOOTHOM MaTepUaTbHON TOUKH.

JUHAMHKa JuddepenumanbHble ypaBHEHHs JBUKEHUS CBOOOIHOMN
MaTepuaIbHONW TOUKH B IEKAPTOBBIX KOOpAMHATAX.
EcTecTBeHHBIE YpaBHEHMSI IBUKEHUS MaTEpUAIbHON TOUYKH.
JIBe OCHOBHBIE 3aJa4l JUHAMHUKHU TOUKH.
KonebatenbHoe NBUKEHUE MaTEPUAIBHON TOUKH.
Bunpsl konebaTenbHBIX IBUKEHUN MaTepUaibHON TOUKH.
CBoOo1HbIE KOJIe0aHNs MaTeprUaIbHONW TOUKU. 3aTyXarolue
KoJIe0aHUsl MaTepHaIbHON TOUKH. BBIHYXIeHHbIe KoeOaHus
MaTepualbHOU TOUKU. BiusHue
COIIPOTHUBJICHUS IBUKEHUIO Ha BBIHYX/IEHHBIE KOJICOaHUsI.

JlnHamMKKa OTHOCUTEIBHOTO JBUKEHUS MAaTEPUAIbHON TOUKHU.
JuddepenunanbHble ypaBHEHUS OTHOCUTEIBHOTO

JBUKEHHS MaTepUalIbHOM Touku. Cilydail OTHOCUTEIBHOTO
nokos1. Cuma TSKeCTH.

OO01e TeopeMbl TUHAMHKH.

Teopema o0 IBMKEHUHU LIEHTPA Macc MEXaHUYeCKOn

cucteMsl. TeopeMbl 00 U3MEHEHUHU KOJIMYECTBA JBHXKEHUS
MaTepuaIbHOW TOUKU U KOJIMYECTBA BUKECHUS
MeXaHU4ecKoi cucteMsl. TeopeMbl 00 H3MEHEHUHU
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MOMEHTa KOJIMYECTBA IBUKEHUS MaTEPUAIIbHOW TOUKHU

n 06 U3MEHEHHUH KHHETHYECKOT0 MOMEHTA MEXaHUIECKOU
cuctembl. Teopema 00 M3BMEHEHUN KUHETUYECKOU SHEPTHH.
Teopus yaapa.

Teopema 06 U3MEHEHHH KOJIMYECTBA ABM)KEHUS MEXaHUUECKOM
cucreMsl nipu yaape. Teopema Kapno. Teopema 06 n3amMmeHennu
KMHETUYECKOr0 MOMEHTA MEXAHMYECKOM CUCTEMBI ITPH yAape.

Crarucrudeckas puzuka

2.2

Tepmoaunamuka

TemnoBbie MamuHbl. KI1/] TemioBoi MammHbel. DHTPONUS
uaeanpHoro raza. AauabarHsiii mporecc. [{ukn Kapro.
WneanbHas Temiosas mamuHa. Bropoe Hadano
tepmoarHamuku. Teopema HepHcra.

Pacnipenenenne Mosnekys o NpoeKuuu CKOPOCTH.
Pacnpenenenue Monekysn no MOAyJr0 CKOpocTu. BeposTHasi,
CpEHsIs ¥ CPEIIHAS KBaJIpaTU4YHAsl CKOPOCTH.

PeanbHble ra3el YpaBHeHue Ban-nep-Baanbsca. M30TepMbl
peanbHOTO raza. @a30Bslii epexoa. MetactabuiIbHbIE
cocrosanus. [leperperas ;KMAKOCTb U IIEPEOXIIAXKICHHBIN ra3.
Kputnueckoe cocrosnue. JKUIKOCTU U UX CBOICTBA.
[ToBepxHOcTHOE HaTsKeHUE. CMaynBaHWE U HECMAYMBaHHUE.
Kanumnsapueie siBnenus. Kanuiisipablii MEHUCK. 3aKOH
Jlarmaca. Mcnapenue u kunenue xxuakocreid. HacoleHHbIi
nap. Bnaxxnocts Bo3nyxa.

2.1

MonekynsapHo-
KMHETUYECKask TCOPHsI
ra3oB

JaBnenue raza. Bec Bo3nyxa. ATmocepHoe naBieHue.
W3mepenue armocheprnoro nasienus. Onsit Toppuderu.
Bakyywm. 3aBucumocts aTMoc(hepHOTo aBICHHS OT BBICOTHI.
Bbapomerpuueckas ¢popmyna. Pactipenenenune bonbsimana.
OcHoBHOe ypaBHeHne MKT

ArperatHbie COCTOSIHHS BelecTBa. Mojieb HACaIbHOTO rasa.
JByxpenepHbie TepMoMeTpel. TemiepaTypa. HM3omnporneccsl.
3aKoHBI UJI€aTBHBIX Ta30B. TemmneparypHas mkana Kenbpuna.
PV-, PT- u VT-nuarpaMMbl H30TpOIIECCOB. Y HUBEpCAIbHAS
ra3oBasi IOCTOSTHHAsA. Y paBHEHUS COCTOSIHUS UACAIBHOTO raza
MenneneeBa-Knanelipona.

1.2

MouiekyJsipHas pu3uKa ¥ TepMOAUHAMHKA

MexaHuka
JnHamuka
BpAILATEILHOTO
JIBHKECHHUS

Tunbel Mexannueckux aBkeHU. OCHOBHAS 3a7ja4a MEXaHUKH.
PuU3NYECKUE BEIUYNHBI, UCIIOJIB3yEMbIE IIPU OIIMCAHUU
MEXaHUYECKOTO ABMKEHUs. OCHOBHOW allTOPUTM KHHEMATUKH
MOCTYNATEIbHOIO ABMKEHHS. PaBHOMEPHOE 1
PaBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHHE.

AOCOTIOTHBIN XapaKTep MPOCTPAHCTBA I BpEMEHU B
HEPEATUBUCTCKOMN KJIACCUYECKON MeXaHuke. MHepnuanbHbie
cucremsl orcuera. [IpuHIUI OTHOCUTENBHOCTH [ anumes.
[IpeobpazoBanms ["amunes. [IpaBuiio CiioxKeHUsT CKOPOCTEH.
[TpeoOpa3oBanue yCKOpEHHIA.

3akoHbl HpI0TOHA, X ONIBITHOE poKCcXoXkaeHune. Cuia Kak
Mepa B3aumoencteus. [Ipumepst cuit. [punnun
Cynepno3uIuu cuil. PaBHoAECTBYIOMIAs CUJla KaK MPUYAHA
MOCTYNATEIbHOrO ABMKEHHS. Macca Kak Mepa HHEPTHOCTH IIPU
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MIOCTYIATEIbHOM ABMKEHUU. MoJ1ep MaTepUaIbHON TOYKH.
AnroputMm HeroToHa.

Hewnnepuunanbshblie cucremsl oTcuera. CUIlbl THEPLIMU B
PaBHOMEPHO YCKOPEHHOM cucTeme. Bpaiaromasics cucrema
otcuera. [{enTpobexnas cuna. Cuna Kopuonuca. O0beMHBIIM
Xapakrtep cui uHepuuu. Bropoit 3akon HeroToHa B
HEMHEpUUAIbHBIX CUCTEMax oTcyeTa. MIckyccTBeHHas
HEBECOMOCTb.

Hasnenue. Equnanier naBineHus. CriocoObl yBEIHUCHUS U
YMEHbILIEHUs AaBieHus. ' napocratuueckoe naBiaeHue. 3akoH
[Tackais. [laBneHue KUAKOCTH Ha THO U CTEHKU COCY/1a.
Coobmaromuecs cocyasl. Cuna Apxumena. Y cIOBHUE IIaBaHUS
TeI.

IIpaBuno peryara. Ilneuo cuiibl. Bekrop MmomenTa cuil. MOMEHT
CHJI KaK MPUYMHA BpaIaTeJIbHOrO IBUKEHUsI. OCHOBHbIE
BEJIMYMHBI, ONUChIBaOIKE BpaleHue tena. Kunemaruka
BpallaTeIbHOTO JIBH>KEHUS. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.
MoMeHT nHepLuy Kak Mepa MHEPTHOCTHU IIPU BpalllaTelIbHOM
newxeHun. Teopema ['roiirenca-1lreiinepa. OcHOBHOE
ypaBHEHHE JUHAMMKY BPaLaTeIbHOTO IBUKEHUS. AHAIOTUs
MEXy BpallaTeIbHbIM U MOCTYNATEIbHBIM JBUKEHHUEM.
LentpocrpemutensHas cuiia. CBsi3b YTIIOBBIX U JTUHEHHBIX
BEJIMYMH.

Nmnynsc Tena. UMmynsc cuctemsl ten. LienTp Mace Tena.
Teopema o nienTpe macc. O61mmas GpopmyarpoBKa BTOPOTO
3akoHa HploToHa. BHyTpeHHUE U BHEIIHNE CUIIbI. 3aAMKHYThIE U
M30JIMPOBAHHBIE CUCTEMBI. 3aKOH COXPAHEHMS UMITYJIbCA.
PeaktuBHOE nBHKeHUE. CBSA3b 3aKOHA COXPAHEHUSI UMITYJIbCA C
OJIHOPOAHOCTBIO ITPOCTPAHCTBA.

Pabora u moutHocTh. KoHCepBaTUBHBIE I HEKOHCEPBATHBHbBIE
cuiibl. PaboTa koHCcepBaTHBHOI cuibl. HezaBucumocTs paboThl
KOHCEpPBAaTUBHOU CHJIIbI OT TpaekTopuH. [loTeHnmanpHas
DHEPrHUsl.

PaboTa paBHOIEHCTBYIOMIEH CHJTBI U KHHETHYECKAsI YHEPTHUA.
[TosHas MexaHuuecKas YHEPrUsl. 3aKOH COXPAHEHUS OJTHON
MEXaHWYECKON YHEPIUU KAK YaCTHBIMA ClIydal 3aKOHa
COXPaHEHHUsI DHEPTUH.

VYupyruii yaap. 3aKkoH COXpaHEHUsI KHHETHYECKOW SHEPTUH MPU
YIPYTOM yJape KaK YaCTHBIA CiIydail 3aKOHAa COXpaHEHMS
sueprun. Heynpyruit ynap. ®opmser sueprun. Pabora kax
«CUYETYHK» dHEprur. POpMyIIMpPOBKa 3aKOHA COXPaHEHUS
sHepruu. CBs3b 3aKOHA COXPAHEHUSI SHEPTUU C OAHOPOTHOCTHIO
BPEMEHH.

IIne4o nmmynsca. Bekrop momenTa umnynsca. MomMeHT
UMITyJIbca Kak Mepa BpatieHus. OO1ias 3anuch ypaBHEHUS
JTUHAMHUKHU BpalllaTeIbHOIO ABM)KEHUS. 3aKOH COXPAHEHUS
MOMEHTA UMITYJIbCA.

IIpyXrHHBIN 1 MaTEMaTUYECKU MassTHUKH. BBIBOJI ypaBHEHUS
CBOOOJIHBIX KOJeOaHM I MPY>KUHHOTO MasgTHUKA. OOt
BU/J petleHus JI1sl cBOOOIHBIX KoneOanuil. ['paduxu
KOOpJMHATBI, CKOPOCTH ¥ YCKOPEHHUSI IPU TAPMOHUYECKUX
KoJeOaHusIX. AMIUTMTYAA, Ga3a, 4acToTa U EPHOT
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rapMOHHUYECKHX Kojiebanuii. Tpancdopmanus SHEpruu Ipu
CBOOOIHBIX TAPMOHUYECKHUX KOICOAHUSX.

3aryxaromue konedanusi. BeiBo ypaBHEHHS 3aTyXaroINX
KoseOaHui IS IPY>KUHHOTO MasiTHUKA. OOIIHiA BUJ peIICHUS
JUTSL 3aTYXaIOIIUX KoyiebaHui. AMIUIMTY/a U 4acToTa
3aTyXarmuX KojleOaHuii. JHEPrus 3aTyXarluX KoJeOaHuu.
Jlorapudmudeckuii gekpeMeHT 3aTyxanus. JJoOpoTHOCTB.
Anepruonndeckue KonebaHusl.

Bremnyxaennsie kosebanus. BelBoa ypaBHEHHsI BBIHYKICHHBIX
KoseOaHui IS IPY>KUHHOTO MasiTHUKA. OOIIHiA BUJ peIICHUS
JUTSL BBIHYKJICHHBIX KoJieOaHui. AMIUIUTY 1A, pa3a u 4acToTa
BBIHY)KJICHHBIX KosieOanuii. bananc MmexaHuueckoil sHepruu
IIPU BBIHYKACHHBIX KoJiebaHusax. Pezonanc.

[Toctynarel DiiHIITENHA B ClIELUAIbHOW TEOPUHU
otHocuTenbHOCTH. [IpeobpazoBanus JlopeHia. 3aKoH CIOXKEHUS
cKopocTeit. DPPEeKTh 3aMeIIICHIE BPEMEHHU M COKPAICHUS
MPOJOIBHBIX Pa3MEPOB JABMXKYILETOCs Tela.

JluHamuKa pensiTUBUCTCKOM YacTHIIbl, YPABHEHHE €€ JABHIKECHUS.
PenstuBucTckas ¢opMa s3HEpruu U UMIYIbCA. DHEPTHS MOKOSI.
Kunernyeckas sneprus. CBsi3b UMITYJIbCA U SHEPTUU.
MaccuBHbIe U 6€3MacCOBBIE YACTHIIBI.

1.1 | Kunemartuka u Tuner MexaHu4YeCKux HBH)KGHHﬁ. OcHoBHas 3aJadya MCXaHUKH.
JUHaMHuKa du3nyeckue BCJIMYHHBI, UCIIOJIB3YCMBIC ITPHU OITMCAaHUHU
MOCTYHATCIBbHOI'O MCXaHHUYCCKOI'O ABMXKCHU . OcHoOBHOM AJIrOpUTM KUHCMATUKHU
JABHKCHU A MOCTYIATCIIbHOI'O ABHUKCHUS. PaBHOMepHOG u

PaBHOYCKOPEHHOE NPSIMOJINHENHOE JBUKCHHUE.

AOCOIOTHBIN XapaKTep NPOCTPAHCTBA U BPEMEHU B
HEPEATUBUCTCKOMN KJIaccudeckol MexaHuke. MHepruaibHbie
cucreMsl orcueta. [IpuHiun otHocuTensHOCTH ["anuites.
[TpeoOpa3zoBanus ["anunes. [IpaBuio cioxeHust CKOpOCTEH.
[IpeoOpa3zoBanne yCKOpEHUI.

3axkoHbl Hpr0TOHA, MX OMBITHOE ITpoucxoxaeHue. Cuia Kak
Mepa B3aumojencteus. [Ipumeps! cui. [IpuHnmn
cynepno3unuu cui. PaBHoAecTByrOIas CHila Kak IPU4YMHA
IIOCTYIATENIBHOIO JABWKEHUs. Macca Kak Mepa MHEPTHOCTHU ITPH
MOCTYNATEIbHOM JIBUKEHUU. MoIeTh MaTepUaIbHON TOUKH.
Anroputm HeroToHa.

Hewnnepunansasle cucteMs! orcuera. Cuibl HHEPLNHU B
PaBHOMEPHO YCKOPEHHOM cucTteme. Bpamaromascs cucrema
orcuera. LlenTpobexnas cuna. Cuna Kopuonuca. O6beMHBbIH
Xapaxkrep cwiI nHepuuu. Bropoii 3akoH HeroToHa B
HEMHEpLHUaIbHBIX cUcTeMax oTcueTa. MlcKkyccTBeHHas
HEBECOMOCTB.

Jasnenue. Enunnne naBinenus. CnocoObl yBeTHUEHHS U
yYMEHbIIEHUS JaBieHus. [ mapocratuueckoe qaBieHre. 3aKOH
ITackaind. /laBineHue KUAKOCTH HA THO U CTEHKU COCY/a.
Coob6mraromuecs cocyasl. Cuna Apxumena. Y clioBUe TIaBaHUs
TeJl.

Kypc mpakTudeckux/ceMuHapCKUX 3aHATUN
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HaumenoBanue
pasnesa / TeMbl
JUCIHMILIMHBI

Conep:xkanue

8.1

8.2

VYpaBuenust Makcsemia

DJIEKTPOMAarHuTHbBIE
OJIst

DJieKTpoHHas Teopus BeniecTBa. Cucrema ypaBHEHHI
Macgemna JlopeHua. YcpenHeHue MUKPOCKOITMYECKUX
ypaBHeHU MakcBeia

B cpeze. [lonspuzanus cpespl B 3iaeKkTpuyeckoM noiie. Cpenusis
IJIOTHOCTh TOKA M CPEIHSS INIOTHOCTB 3apsija B Cpelle, X CBA3b
c

BEKTOpPaMH MOJSPU3ALNUN 1 HAMAarHUYEHHOCTH.

[ToreHManbl

IIOJISI U pelIeHUs

3a]1a4 IEKTPOAUHAMUKHI

BektopHblii 1 ckansipHbIi noTeHIHAIbl. OnucaHue
AJIEKTPOMAarHUTHOTO I0JIsl ¢ IOMOUIbIO IOTEHIIMAJIOB.
Heonno3naynocTs moTeHIManoB. Y paBHenue Jlanamobepa.
KannOpoBka noreHmaaos

(xanOpPOBOYHBIE COOTHOIICHHUS). Y paBHEHUS I TOTEHIIUAIOB
noJist B BenecTBe. CucTeMa rpaHUYHbBIX YCIOBUH /I BEKTOPOB
1oJIsl ¥ oTeHuuanoB. [Ipenensl NpUMEHUMOCTH ypaBHEHU I
CBSI3H.

EnnncTBEeHHOCTH pelieHus ypaBHeHuid Makcsemia. [Ipsmas u
oOpaTHasl 3a/1a4M JIEKTPOAUHAMUKU. Pa3aensl
ANEKTPOJIMHAMUKH.. DJIEKTPOCTATUUECKOE T10JIE

Cucrema ypaBHeHut MakcBesuia Jij1si CTaTHYECKOTO
MPUOJIKEHUS.

DEeKTPOCTaTUUECKOE T0JIE, €0 MOTEHIUAIbHBINA XapaKTep.
CxanspHblil MOTEHIMAT 3JIEKTPOCTATUYECKOT0 TO0JIsA, €r0
buzndecKuit

CMBICII U CBOMCTBA. YpaBHeHus Jlamnaca u Ilyaccona.
[Torenmman

CUCTEMBI 3aps/10B B BaKyyMe Ha OOJBIINX PACCTOSIHUSIX OT HeEe.
PasnoxeHne noreHuana no MyJlIbTUIONSIM. MyJIbTUIIONBHBIE
MOMEHTHI. /[unonsHsiii MOMeHT. [lone nunoss. J(umnoss B
AIIEKTPUYECKOM I10JI€. DHEPrusl B3aUMOJEHCTBHSI CHCTEMBI
HETMOABUKHBIX 3apSAI0B U SHEPTHUSA FIEKTPOCTATUUECKOTO MO B
JUDJIEKTPUKAX.

CBoiiCcTBA AJIEKTPOCTATUYECKOTO MOJISI MPOBOAHUKOB. [lone
BOJTU3H

MOBEPXHOCTHU MPOBOAHUKA. [[oTeHIIMa 1 eMKOCTh IPOBO/IHHKA,
CHUCTEMBI IPOBOJHUKOB, MTOTEHIIUATBHBIE U EMKOCTHBIE

KO3 PUIIUEHTHI.

CranuoHapHoe

MarHuTHOE MoJie

VYpaBHeHuss MakcBesnia sl CTallMOHAPHOTO PUOIHKEHUS
[lepemMeHHOE 37EKTPOMAarHUTHOE MOJ€. DIEKTPOMAarHUTHBIE
oJIst B

OTCYTCTBHH 3apsJI0B U TOKOB. BoniHOBO€E ypaBHEHUE
(ypaBHEHME

Janambepa) u ero pemeHue s III0CKUX dJIEKTPOMArHUTHBIX
BOJIH, CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. DJIEKTPOMarHUTHbIE
BOJIHBI B MPO3payHOM BeliecTBe. UHTEHCHBHOCTH OTPaXEHHOM
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9.1

7.1

KBanroBas ¢pusuka
YpaBHeHue
[Ipenunrepa

3aKOHEI
TEPMOTUHAMUKH

u
pesioMiieHHO BOJIHBL. Dopmyiisl Dpeneis.
DJIEKTPOMAarHUTHBIE BOJIHBI C YUETOM IOTJIOIIECHHS B CpEJIE.
PacnipocTpanenue 31eKTPOMarHuTHBIX BOJIH B
aucreprupyronux cpenax. Knaccuueckas teopust nucrnepcuun
ceeta. HopmanbHasg 1 aHOManbHas AUCIIEPCUS.
PacnipocTpanenue 371€KTpOMarHuTHBIX BOJIH B IIPOBOJSILIEN
cpene.

DU3NYECKUI CMBICT KOMIUIEKCHON TUAJIEKTPUUECKON
MIPOHULIAEMOCTH.

Teopus uznyueHus

N3nydyeHue 351eKTpOMarHuTHBIX BOJTH. Y paBHEHUS OIS JIst
MIPOU3BOJIBHO JIBIKYIIMXCA 3apsiioB. Pemienue B Buje
3ana3pIBAOIUX MOTEHIIMAIOB. DHEPrus, U3aydaeMas
CHUCTEMOM 3apsiJI0B B

npeaenax Majaoro TEJIECHOIO yria.

N3nyyeHne rapMOHUYECKOTO OCHMILIATOPA. DIEKTPOMAarHUTHOE
T0JIe OCHMJUIATOPA BOJIM3U HETO U B BOJIHOBOH 30HE. [ToTOK
sHepruu. Kitaccuueckasi Teopusi U3J1y4eHHs YIIPYTrO-CBA3aHHOTO
AIEKTPOHA.

YetbipexmepHas (OpMyIHPOBKA IEKTPOIUHAMUKU

OCHOBBI TEOPUU OTHOCUTETLHOCTH

DKcrepuMeHTalIbHbIE 000CHOBAHUS CIICLUATBHON TEOPHH
OTHOCUTENBHOCTH. [loCcTynaTel criennanbHON TEOPUU
OTHOCHUTEJIbHOCTH.

[IpeoOpazoBanus JlopeHna it KOOpAUHAT U BPEMEHH.
WNuTepnan.

WMHBapraHTHOCTH

I'unoresa ne bpoiins. Bonnsl ne bpoitnis. DxcriepuMeHTh
Tomcona-TapTakoBCKOro 1Mo JU(PaKkLuU JIEKTPOHOB.
OxcnepuMenThl bubepmana-Cymkuna-dadbprkaHTa 1o
JU(PaKLIUU OJMHOYHBIX 3JEKTPOHOB. BonHoBas pyHKIIMS.
du3nvecKril CMbICI BOJIHOBOM PyHKIIMU. Y paBHEHUE
[penunrepa. [Ipuanun Heonpenenennoctu. KopnyckymnsapHo-
BOJIHOBOM JTyau3M.

CraunonapHoe ypasHenue lllpenunrepa. CranuonapHoe
ypaBHeHue lllpennnrepa B 0lHOMEpHOM ciiydyae. 3agada o
YacTHUIle HaXoAsIIeics B 6ECKOHEUHO IITyOoKon
MIOTEHIMANBHOU siMe. KpaeBbie ycia0Bus 111 BOJTHOBOM
(GyHKIMU. YPOBHU SHEPrHH YacTHUIIbl B TOTEHLIMAIBHOM sSIMe.
CrauunonapHoe ypaBHenue llpennnrepa ms
BOJIOPOJ10110100HOT0 aroMa. CTPYKTypa pelieHns: ypaBHEHUs
[penunrepa ansa aroma. [Tpunuun [aynu nns pepmMuoHoB.
MHuoroanextponHsie aromsl. [IpaBuno Xynna. 3anonHenne
AJIEKTPOHHBIX COCTOSIHUM B aromax. [lepnoanueckas cucrema
3JIeMEHTOB MeHieneeBa u 00bsICHEHHE C €€ TOUKU 3pEHUs
KBAaHTOBOM MEXAHMKHU.

IIpumep npocToit cuctemMbl. MakpOCKOIIUYECKHUE U
MHUKPOCKOIIMYECKHE COCTOSIHUA. CTaTUCTUYECKOE
pacripenenenue. Ancam6isp ['n66ca. Teopema
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JlnyBumis. Cpenaue o BpemeHu. [Ipubnmkenue k
paBHOBecHI0. OCHOBHOM IOCTYJAT CTATUCTUUECKOMN
¢busuky. MUKpOKaHOHUYECKOE pacrpeiesieHue.
Kanonnyeckoe pacnpenenenue I'n60ca. bonpmioe
KaHOHMYECKOE pacipesiesieHne. DHTPOIUSI.
TepMoaMHAMUYECKHE COOTHOLIEHUS. DIIEMEHTBI
KBAaHTOBOM cTaTHCTHUECKOU (pr3uku. CTaTUCTUICCKUI
ornepaTrop, MaTpula IJIOTHOCTU. Y paBHeHUE Helimana.
KBaHTOBBII BapHaHT MUKPOKaHOHUYECKOTO
pacrpeneneHusi, SHTponusi. KBaHTOBOMEXaHUYECKHI
BBIBOJI OOJIBIIOI0 KAHOHUYECKOTO paclpe/IeIeHHUs.

2 CraTuctuyeckue

pacupeneneHus 1ist

UJ€aIbHBIX T'a30B

Pacnpenenenust boze-Oitnmreiina u ®epmu-Jupaxa.
Pacnipenenenne bonbimana. CTOJIKHOBEHUS MOJIEKYIL.
3akoH paBHOpactpezenenus. Ksanropanue
IIOCTYIIATEJILHOIO JBUKEHNs. PaBHOBECHOE TEIIIOBOE
usnydeHue, poToHHbIN ra3. TemnoBoe IBUKEHIE
aToOMOB B Kpucrauie. DOHOHHBIN ras.
CpenHekBagpaTUYHOE CMEIIEHHE aTOMOB B
Kkpuctaiie. boze-DiHIITEIHOBCKas: KOHIEH CAIUsl.
Boipoxxaennblit @epmu-ras. DIeKTPOHHBIHN a3 B
MeTtauie. TennoeMKOCTh BBIPOXKAECHHOTO
AJIEKTPOHHOIO raza. DJIEKTPOHBI B OJYIPOBOJHUKAX.
CoOcTBeHHbIE MTOTYIPOBOAHUKH. [IpumecHbIe
MOJIYIIPOBOJHUKH.

3 HeupneanbHble ra3pl. OTKIIOHEHHE T'a30B OT UJ1€AIbHOCTH.
Paznoxenue no

CTENEHSIM IJIOTHOCTH (BUPUAIBHOE PA3IOKEHNUE).
®opmyna Ban-nep-Baansca. [lonHocThIO
VOHU30BAaHHbIN ra3s.

4 Teopust payKTyaui.

DJIeMEHTHI

buznueckoit

KHUHETHKHU.

dnykTyauuu 3Hepruu, 00bemMa, Yuciia 4acTHIL.
@nyKTyaluu OCHOBHBIX TEPMOAMHAMUYECKUX
BenuuuH. Koppensaus gaykryannii Bo BpeMeHU.
@IIyKTyallMOHHBIN NpeIe] YyBCTBUTEIBHOCTH
U3MEPUTENIbHBIX TPUOOPOB. Y paBHEHHE
CmonyxoBckoro. [IpuHIMn geTansHOro paBHOBECHS.
VYpasuenue @okkepa-Ilnanka. YpaBHenue
KHHETH4ecKoro 6ananca. Beisog ¢opmyssr [Inanka mo
Oitnmureiiny. Kunernueckoe ypaBHeHue bonbimana.

:‘)HeKTpI/I‘IeCTBO U MAarHeTu3mM

DNeKTpocTaTuKa DIIEKTpUUECKHE 3apsiabl U UX CBOMCTBA. MoJI€]h TOUEYHOTO
3apsna. 3akoH Kynona. [TpoGusrit 3apsia. HanpsokeHHOCTD
ANEKTPUUECKOT0 NoJiA B BakyyMe. [IpuHuun cynepno3unumu.
Cwunoseie tuanK. Teopema o nupkyssiiuu. Teopema ["aycca.
Pabora o mepeMenieHnIo AIeKTPUIECKOro 3apsia.
DKBHUIMOTEHIIMAJILHBIE TOBEPXHOCTH. [l0TeHIIMABHBIN XapaKTep
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3.2

Maruerusm

AIEKTPOCTATHYECKOTO MOJsA. CBA3b MEXIY HANPSHKEHHOCTHIO U
noteHuanoM. 3akoH I[lyaccona. OcHoBHas 3aa4a
AIEKTPOCTATUKU. POJIb KpaeBbIX YCIOBHI B PEIIEHUH OCHOBHOM
3a/1auy AJIEKTPOCTATUKHU. DHEPTUs B3aUMOJICHCTBUSA
3apsKEHHBIX TEl.

Junons. [nedo nunons. Moaenb Toueudoro aunoss. ITose
TOYEYHOTO IuMojs. [{eicTBue 3IeKTpOCTaTUUYECKOIO MOJIs Ha
nunosb. Monekyiia BellecTBa Kak TOYSUHbIN U0,
[Momstpuzanus qudrnekTpukoB. CBOOOAHBIC U CBS3aHHBIE 3aPSIbI.
BekTop nonsipu30BaHHOCTH. DIEKTPUUECKOE MOJIE B BELIECTBE.
Teopema [Maycca pist AMANEKTPUKOB. BEKTOP 2J1€KTpHUUYECKOTO
cMemenus. Teopema ["aycca miist Bekropa D.

[IpoBoaHUKY B 35eKTprdecKkoM moJe. [Tone Ha moBepxHOCTH
MPOBOJIHUKA. DIEKTPOEMKOCTh. KOHIeHCATOPHI.
DJIEKTPOEMKOCTh KOHJIeHcaTopoB. [lone konaeHcaropa.
DHeprusi KoHaeHcaTopa. [I10THOCTh SHEPTUH STEKTPUIECKOTO
noJjs. DiekTpuyeckoe HanpskeHue. Cuia Toka. DIeKTpUIecKoe
CONPOTHUBIICHHE. DKBUBAJIICHTHHIE CXeMbl. [lociienoBarenbHoe U
napasieibHOE COIPOTUBJIEHUE MPOBOIHUKOB. 3akoH OMma 1t
ydacTka 1enu. MomHOCTh AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna. 9J1C. Buyrpennee conporusienue 3/1C.
3akon Oma ayist monHO#M menu. [IpaBuna Kupxroda.

[TousiTue MmaruutHOTrO NOJIS. [IpruKHEI, MOpoXKAAtOIINAE
MarHuTHoe mnojie. OObEeKThl, Ha KOTOPBIX BO3JCHCTBYET
MarHuTHoe noJie. Bekrop MaruutHoi nHAyKunu. Hanpasnenne
BEKTOpa MarHUTHOM nHAyKIMH. CUI0BbIe TMHUU. BuxpeBoii
XapaKTep CHJIOBBIX JIMHUMN. 3apsKEHHbIE YAaCTHUIIbI B MATHUTHOM
nosie. Cuna Jlopenna. Hanpasnenune cuibl JIopenna.
BsaumopeiictBue npoBo1oB ¢ TokoM. Cuiia Amnepa. 3akoH
buo-Casapa-Jlarutaca. Teopema 0 IHUPKyYJIALIMM MarHUTHOTO
TIOJISL.

JlelicTBME€ MAarHUTHOTO TOJIS HA PaMKy C TOKOM. MarHuTHbIN
MOMEHT paMKu. MoJIeKyJla KaK 3JIEMEHTapHas paMKa C TOKOM.
BekTop HaMarHM4eHHOCTH. MarHuTHas NpOHUIIAEMOCTh
BEIECTBA. THUIIBI MATHETUKOB: JUAMarHeTUKHU, TapAMAarHEeTHKH,
deppomarneTnku. Hamarnuunsanue gpeppomarneTukon. Touka
Kropu

ITorok marauTtHOro nois. Teopema I'aycca. fIBnenue
ANIEKTPOMATHUTHON MHAYKIMU. I[OHATHE MarHUTHOTO MTOTOKA.
ITpaBuiio Jlenna. 3akoH 37€KTPOMAarHUTHON MHTYKIIMH.
BuxpeBoe anexktpuueckoe noiie. Toku @yko.

NuaykruBHOCTh CosleHOMI. MarHuTHOE 1oJie COJIEHOUIA.
NHayKTUBHOCTH COJIeHOU1a. DHEprus coneHonaa. [Inotnocts
SHEPIUH MATHUTHOTIO IOJIA. SIBIEeHUE CAMOUHAYKIIUH.

OJIC caMOMHAYKIIWH.

L-C nenouka. YpaBHeHus cBOOOAHBIX Konebanuii B L-C
nenouke. Bun perenust ypaBHeHHsI CBOOOHBIX TAPMOHUYECKUX
konebanuii B L-C nenouke. ['paduxu 3apsaa, TOka 1 U3SMEHEHUS
TOKA MPH IEKTpUUECKuX Kojiebanusx. Tpanchopmarus
sHepruu B L-C nemnouxke.

R-L-C nemouka YpaBHeHus: cBOOOAHBIX Konebanuii B L-C
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nenouke. Bup perenust ypaBHeHHsI CBOOOTHBIX 3aTyXarOMINX
konebanuii B R-L-C nenouke. YacTtoTa 3aTyXaronmx
KoJieOaHUi. DHEpTHsl 3aTyXalINUX KOJeOaHuil.
Jlorapudmuueckuii JeKpeMeHT 3aTtyxanus. JJoOpOTHOCTb.
Arneproauueckue KojaebaHus.

By aeHHbIE dNIeKTpUdecKue Kojebanus. BeiBo ypaBHEHUS
BBIHY)KJICHHBIX KosieOanuii B L-C nenouke. OOt BuI
peIIeHus Ui BRIHYKACHHBIX KoleObanuil. AMrunryna, ¢pasa u
4acTOTa BBIHYKJIEHHBIX KoJieOanuii. bananc mexanndeckoi
SHEPTUHU MPHU BBIHYKJIEHHBIX KoJieOaHusAX. Pe3oHaHc TOKOB U
HanpspkeHui. [lepeMeHHBIN AIeKTpUUECKU TOK. AKTUBHOE U
WHJYKTUBHOE conpoTusieHue. Mimnenanc.

Tok cmenienus. YpaBHeHus MakcBeijia B MHTETPAJIbHON 1
muddepeHmanbHOR Gpopme. MaTepualibHble ypaBHEHHUS.
DneKTpOMarHUTHbBIE BOJHBI B Bakyyme. CTpyKkTypa
AJIEKTPOMATrHUTHOM BOJIHBI. DHEPIHS JIEKTPOMArHUTHOTO TOJIA.
[Tpupona naBieHus HNEKTPOMArHUTHOM BOJTHBI Ha BEIIECTBO.

Onrtuka

4.1

FGOMeTpI/I‘leCKaﬂ
OIITUKa

OcHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHUKHU:
pacnpoCTpaHeHHUE, OTPaXEHUE, ITpestomiieHue. TeHs u
nostyreHb. [TonHoe BHyTpeHHee oTpakeHue. JInn3bl. OCHOBHBIE
XapaKTEPUCTUKH TOHKOM JIMH3bI. DOpMys1a TOHKOM JINH3BI.
ITocTpoeHnue xoa Jiyuell B TOHKOU JIMH3E.

4.2

OnTHyeckue ABJICHUS

Wutepdepennys cBeta. Y CloBUsS MAKCUMyMa U MUHUMYMa.
WuTepdepennus B ToHkux 1uieHkax. Konbua HeloToHa.
HexorepeHTHbIE 1 KOTEPEHTHBIE HCTOYHUKH CBETA.
Oco0eHHOCTH U3TyYeHUS 3JIEKTPOMAarHUTHON BOJIHBI
MOJIEKYJIaMH 1 aTOMaMu BenlecTsa. Lyr BoJIHEIL.
[TpocTpaHcTBEHHAs U BpEMEHHAsA KOT€PEHTHOCTb.

Hudpakuus csera. [Ipunuun I'roiirenca. Audpakius Openens.
3onbl Openens. Cy63oub Openens. udpakuus Opaynrodepa
Ha menu. {udpakuus OpayHrodepa Ha HOTYIIIOCKOCTH.
JudpaxknuonHas pemeTka. Y cloBHs IJ1aBHOTO MaKCUMyMa.
JludpakunoHHas pemieTka Kak CreKTpaIbHbIM Ipudop.
Pacnpoctpanenue cera B cpene. @azoBasi v rpynmnoBas
ckopoctH. [{ucniepcus cBeta. AHOMaJIbHAs U HOpMaJIbHAS
nucniepcust. [lormomenne cBera. 3akon byrepa.

ITonspusanus ceera. ECTeCTBEHHBIN U NOJIAPU30BAHHBINA CBET.
[TonsspuzaTopsl U aHanU3aTophl. 3akoH Matoca. Bpaiienue
IUIOCKOCTH MOJISIpU3anui. J[BOHHOE TydenpeaoMIIeHHE.
OOBIKHOBEHHBIHN U HEOOBIKHOBEHHBIH JIyY.

ATOMHasl U siiepHast PU3NKH

JIEKTPOAMHAMMKA

5.1

AToMHas pu3uKa

Wznyuenue abcomoTHO yepHoro Tena. Teopus Penes-/xunca.
VYasTpaduoneroBas katactpoda. opmyna Buna. 3akon
cMmenenus Buna. I'unoresa I1nanka. ®opmyna Ilnanka.
[Tocrosinnas Ilnanka kak ¢pyHIaMeHTalIbHAs TOCTOSTHHASL.
®otorddext. 3akonsl CroneroBa ans Gporodpdexra.
Hexnaccuunocts 3akoHOB (hoTorddexra. ['unoresa DitHireiina
o (hotoHax. YpaBHeHnue DitHmTeiHa 115 Gporodddekra.
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5.2

OO0nsicnenue 3akoHOB CTOJIETOBA C TOUKH 3PEHUST YPABHEHUS
ONHIITENHA. 3a1epKNUBaoIas pa3HOCTh IOTEHLUAIOB.
[ToaTBepskIeHe TUIIOTE3bI DUHINTEIHA Ha TpuMepe ¢ dexTa
Komnrona. ®opmyna KomnroHna.

Tunsl ciektpoB. Cepun Jlaitmana, bansmepa, [amena B
criekTpe aroma Bojgopoaa. opmyna banemepa it cnekrpa
aroMa Bojiopojaa. Mogenb atroma Tomcona. OnbIThI
Pesepdopna-T'eiirepa Mapcnena. [TnanerapHast Moienb aToma.
TpyAHOCTH KJTacCHYECKOTO OMUCAHUS ITAHETAPHOM MOJEIH.
[Toctynarel bopa. DHepruu craioHapHbIX OPOUT AIEKTPOHOB.
OObsicHeHHEe CIIEKTpa aToMa BOJOPO/ia C TOUKH 3PEHUS TEOPUHU
bopa.

SAnepuas pusuka AtomHoe sipo. CoctaB sijipa. OCHOBHBIE XapaKTEPUCTUKHU SJIEP.
N3otonsl, M30T0oHBI, 130Mephl. CBOICTBA SIACPHBIX CHIL.
Hedext macc. Y nenpHas sHeprus CBs3H. [[Ba Tuma sepHbIxX
peakLMil: SAEpHbIN pacnaa U TEPMOSIICPHBINA CUHTES.
Pannoakxtusnble n3nydyenue. [Ipupona u ceorictea
COTMPOBOKAAIOIINX UX U3Ty4YeHUH. o, B, Y— pacmasl. [lenenue
a1ep. 3aKOH paIt0aKTUBHOTO pacnaaa. 3aKOHbI COXPaHEHUs
3apsAJI0B IIPU paclajiax.

Teopernyeckasi MEXaHUKA

6.1

Kunemaruka u JluHaMuka cBOOOJHON MaTepUanbHON TOUKH.

JTMHAMUKA Juddepennmanbaple ypaBHEHHs IBUKESHUS CBOOOIHON
MaTepHaIbHON TOUKH B JIEKapTOBBIX KOOPAMHATAX.
EcrecTBeHHBIC ypaBHEHHS JBH)KEHUSI MATEPUATBHON TOUKH.
JIBe OCHOBHBIE 33/1a4ll TUHAMUKH TOUYKH.
KonebaTenbHoe nBUKEHUE MaTepHAIbHON TOUYKH.
Bugpsl konebaTenbHbIX IBUKEHUN MaTepUaibHON TOUKH.
CBoOo1HBIE KOJIE0aHNs MaTepruaIbHONW TOUKU. 3aTyXarolue
KoJIe0aHUsl MaTepHaIbHON TOUKH. BBIHYXIeHHbIe KoieOaHus
MaTepHaIbHON TOUKHU. BiinsiHue
COIIPOTHUBIICHUS JIBUKEHUIO Ha BBIHYXJICHHbIE KOJIeOaHUsI.

JlnHamMKKa OTHOCUTEIBHOTO IBUKEHUS MaTepUaAIbHON TOUYKH.

JuddepenunanbHble ypaBHEHUS OTHOCUTEIBHOTO

JBUKEHHS MaTepUaJIbHOM ToukH. Cilydail OTHOCUTEIBHOTO

nokosi. Cuiia TSHKECTH.

OO1e TeopeMbl TUHAMHKH.

Teopema 0 ABM>KEHUHU LIEHTPa MacC MEXaHUYECKOU

cucteMsbl. TeopeMbl 00 H3MEHEHUU KOJTUYECTBA JBUKECHUS

MaTepuaIbHOW TOUKU U KOJIMYECTBA TBUKECHUS

MeXaHU4ecKoi cucteMsl. TeopeMbl 00 H3MEHEHUU

MOMEHTa KOJIMUYECTBA JIBM)KEHUS MaTepUaIbHOW TOUKU

¥ 00 U3MEHEHUH KMHETHUECKOT0 MOMEHTa MEXaHUYEeCKOMH

cuctembl. Teopema 00 U3MEHEHNUN KHHETHYECKON YHEPTHH.

Teopus ynapa.

Teopema 006 U3MEHEHHH KOJIMYECTBA ABM)KEHUS MEXaHUUECKON

cucreMsl ipu ynape. Teopema Kapno. Teopema 06 nzmMmeHeHun

KMHETUYECKOT0 MOMEHTAa MEXaHMYECKON CUCTEMBI IPHU yIape.
CraTucruyeckas gpusnka
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2.2

TepMmoauHamuka Temmobie MamuHbl. KI1/] TermoBoi MammHbl. DHTPONUS
ujeansHoro raza. Aauabatasiii mporecc. [{ukn Kapro.
WneanbHas Temiosas mamuHa. Bropoe Hadano
tepmoarHamuku. Teopema HepHcra.

Pacnipenenennie Monekys o NpoeKUuu CKOPOCTH.
Pacnpenenenue Monekysn no MoAyJr0 CKOpocTu. BepostHasi,
CpEIHsIs ¥ CPElIHASI KBalpaTU4YHAsl CKOPOCTH.

PeanbHble ra3el YpaBHenue Ban-nep-Baanbsca. M30oTepMbl
peanbHOTO Ta3a. ®a3oBwIil mepexoa. MeracTaOuIbHBIC
cocrosnus. [leperperas ;KUAKOCTb U IIEPEOXIIAXKICHHBIN ra3.
Kputnueckoe cocrosgnue. JKUIKOCTH U UX CBOMCTBA.
[ToBepxHocTHOE HaTsKeHUE. CMauynBaHKE U HECMAYMBaHHE.
Kanunnspueie siBienus. KanuuisipHblii MEHUCK. 3aKOH
Jlarmaca. Mcnapenue u kureHue xxuakocreid. HacpleHHbIi
nap. Bnaxxnocts Bo3nyxa.

2.1 MonekynspHo- JaBnenue raza. Bec Bo3nyxa. ATmMocepHoe naBieHue.
KUHETHYECKasi TEOPUst N3mepenne armocdeproro aasnenus. OnsiT Toppuuem.
ra3oB Bakyywm. 3aBucumocts aTMOCc(hepHOTO aBICHHS OT BBICOTHI.

Bbapomerpuueckas ¢popmyna. Pactipenenenue bonbsimana.
OcnoBHoe ypaBHeHue MKT
ArperatHble COCTOSIHHS BellecTBa. Mojieb UACaIbHOTO rasa.
JIByxpenepHbie TepMoMeTpbl. Temmeparypa. M3omporeccsi.
3aKoHBI UJI€aTTBbHBIX ra30B. TemmneparypHas mkana Kenspuna.
PV-, PT- u VT-auarpaMmbl H30IIPOIIECCOB. Y HUBEpCAIbHAS
ra3oBas IMOCTOSIHHAs. Y PaBHEHUsI COCTOSIHUS UACAIbHOTO ra3za
MenneneeBa-Kianeiipona.

2  MoJjekyaspHasi pu3MKa U TEPMOANHAMHUKA

1 Mexanunka

1.2 Jlunamuka Tunbel Mexannyeckux aBrkeHui. OCHOBHAS 3a/1a4a MEXaHUKH.
BpamiaTeJIbHOTO duznueckre BEIMYUHBI, UCTIOJIb3yeMbIe TIPH ONMUCAHUH
JBHKCHUS MEXaHUYECKOTo ABUKEHUs. OCHOBHOM alrOpUTM KHHEMATUKHU

MOCTYNAaTEIbHOrO ABUKEHHS. PaBHOMEPHOE 1
PaBHOYCKOPEHHOE MPSMOJIMHENHOE TBUKEHHUE.

AOGCOTIOTHBIN XapaKkTep MPOCTPAHCTBA U BpEMEHU B
HEPEATUBUCTCKON KJIACCUYECKON MeXaHuke. MHepuuanbHbie
cucreMsbl orcueta. [Ipuniun otHocuTenbHOCTH ["anuies.
[IpeoOpazoBanus ["amues. [IpaBuiio ciioxKeHUs CKOPOCTEH.
[TpeoOpa3oBaHue yCKOpEHH.

3akonbl HptoTOHA, X OMBITHOE TTpoUcxOokIeHne. Cuia Kak
Mepa B3aumoenctsus. [Ipumepst cuit. [punnun
CyNepIo3uluu cuil. PaBHOIEHCTBYIOIIAs CHIIa KaK TPUYMHA
MOCTYIATENbHOIO JBUKEHUs. Macca Kak Mepa HHEPTHOCTHU MTPU
MOCTYyNaTeIbHOM JIBUKEHUH. MOJIesTb MaTepHaTIbHON TOYKH.
Anroput™ HeroToHa.

Hewnneprinansubie cuctemsl oTcuera. CHIIBI HHEPIINH B
PaBHOMEPHO YCKOPEHHOM cucTteme. Bpamaromascs cucrema
orcuerta. llentpobexnas cuna. Cuna Kopuonuca. O0beMHBIN
Xapakrtep cui uHepuuu. Bropoit 3akoH HeroToHa B
HEMHEPIUAIBHBIX CUCTEMaxX oTcyeTa. IcKyccTBeHHas
HEBECOMOCTB.
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Hasnenue. Equanier naBneHus. CrocoObl yBETUYCHHS U
YMEHbILIEHUS AaBieHus. | napocratuueckoe naBiaeHue. 3akoH
[Tackais. /laBneHue KUAKOCTH Ha THO U CTEHKU COCY/1a.
Coobmaromuecs cocyasl. Cuna Apxumena. Y cIOBHUE IIaBAHUS
TeI.

IIpaBuno peryara. Ilneuo cuiibl. Bekrop MmomeHnTa cril. MoMeEHT
CHJI KaK MPUYMHA BpallaTesIbHOro IBHKEHUs. OCHOBHBIE
BEJIMYMHBI, ONMChIBaIOIIME BpaleHue tena. Kunemaruka
BpalIaTeJIbHOTO IBM>KEHUS. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.
MoMeHT nHepLuny Kak Mepa MHEPTHOCTHU IIPU BpalllaTelIbHOM
nBwxenun. Teopema Itoitrenca-1lteitnepa. OcHoBHOE
ypaBHEHHE AUHAMMKH BPaLIaTEIbHOTO IBUKEHUS. AHAIOTUS
MEXy BpallaTeIbHbIM U IOCTYNATEIbHBIM JIBUKEHHUEM.
LentpoctpemurenvHas cuiia. CBsi3b YTIIOBBIX U JTUHEHHBIX
BEJIMYMH.

Nmnynsc Tena. UMiynsc cuctemsl ten. LienTp Mace Tena.
Teopema o nientpe macc. O61mas GopmMyaHpoBKa BTOPOTO
3akoHa HeloToHa. BHyTpeHHUE U BHEIIHNE CHIIbL. 3aAMKHYTHIE U
M30JIMPOBAHHBIE CUCTEMBI. 3aKOH COXPAHEHMS UMITYJIbCA.
PeaktuBHOE nBMKeHUE. CBSA3b 3aKOHA COXPAHEHUSI UMITYJIbCA C
OJIHOPOJIHOCTBIO MPOCTPAHCTBA.

Pabora u moutHocTh. KoHCEpBaTUBHBIE 1 HEKOHCEPBATUBHBIE
cuibl. PaboTa koHcepBaTHBHOM cuibl. HezaBucuMocTs paboThl
KOHCEpPBAaTUBHOW CHJIBI OT TpaekTopuH. [loTeHnmanbHas
SHEpPrusl.

PaboTa paBHOIEHCTBYIOMIEH CHJTBI U KHHETHYECKAs! YHEPTUA.
[Tonnas MmexaHuueckasi 3HEprus. 3aKOH COXpaHEHUs MOJIHON
MEXaHUYECKON YHEPIUU KAK YACTHBIN CIydal 3aKOHa
COXPaHEHHUsI DHEPTUH.

VYupyruii yaap. 3aKkoH COXpaHEHUsI KHHETHYECKOW SHEPTUH MPU
YIPYTOM yJape KaK YaCTHBINA CiIydail 3aKOHA COXpaHEHMS
sueprun. Heynpyruit ynap. ®opmser sueprun. Pabora kax
«CUYETYHK» dHEprur. POpMyIIMpPOBKa 3aKOHA COXPAaHEHUS
sHepruu. CBsA3b 3aKOHA COXPAHEHUSI SHEPTUU C OAHOPOIHOCTHIO
BPEMEHH.

IIne4o nmmynsca. Bekrop momenTa umnyinsca. MomeHT
UMITyJIbca Kak Mepa BpauieHus. OO01ias 3arnuch ypaBHEHUS
JUHAMHUKU BpalllaTeIbHOIO ABM)KEHUS. 3aKOH COXPAHEHHUS
MOMEHTA UMITYJIbCA.

IIpyKMHHBIN 1 MaTEMaTUYECKUN MASITHUKA. BBIBOJ| ypaBHEHUS
CBOOOJIHBIX KOJe0aHUH /U1 MPY>KUHHOTO MasgTHUKA. OOt
BU/J| petieHus I1s1 cBOOOIHBIX KoneOanuil. ['paduxu
KOOpJMHATHI, CKOPOCTH ¥ YCKOPEHHUSI IPU TAPMOHUYECKUX
KoJeOaHusIX. AMIUIMTYAA, Ga3a, 4acToTa U EPHOT
rapMOHUYECKUX KojeOanuil. Tpancopmarus sHepruu npu
CBOOOJHBIX TAPMOHUYECKHUX KOIEOaHUSX.

3aryxatomue Kojnebanus. BeiBoJ ypaBHEHUS 3aTyXalONUX
KOJIeOaHUH I IPY>KUHHOTO MasTHUKA. OOIIHiA BUI pEIICHUS
JUIS 3aTyXaroIuX KojeOaHui. AMIUIMTY/Ia U 4acToTa
3aTyXaroumx KoeOaHni. DHEPTHusl 3aTyXarouX KoJieOaHuH.
Jlorapugmuueckuii 1eKkpeMeHT 3aryxanus. JloOpOTHOCTb.
Arneproauueckue KojaebaHusl.
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BeinyxaeHnble kone6anus. BeiBo ypaBHEHMsI BBIHYXKICHHBIX
KoJIeOaHUH IJIs IPYKMHHOTO MasiTHUKA. OO BUJ pereHust
JUI BBIHY)KJICHHBIX KoJIeOaHuil. AMIUINTYAa, $ha3za 1 yacToTa
BBIHY)KJICHHBIX KosieOanuil. bananc MmexaHn4eckoi sHeprun
IIPY BBIHYKJCHHBIX KojieOaHusX. Pe3oHaHc.

[Toctynarel DiiHIITENHA B ClIELUAIbHOW TEOPUU
oTHocuTenbHOCTU. [IpeobpazoBanus JlopeHua. 3aKoH CI0XKEHUS
cKopocTeit. DPPEeKTh 3aMeITICHIE BpEMEHHU M COKPAICHUS
IIPOJOJIBHBIX Pa3MEPOB JABHKYILLErOCs TEJA.

JluHamuKa penasiTUBUCTCKONM YacTULIbI, YypPaBHEHUE €€ IBUKEHUS.
PenaruBuctckas popma s3Hepruu U uMIynbca. JHEPIrus MOKOS.
Kunernueckas sneprus. CBsi3b UMITYJIbCA U SHEPTUU.
MaccuBHble 1 6€3MacCcOBbIE YaCTHUIIBI.

1.1 Kunemaruka u Tunel Mexanndeckux ABKeHN. OCHOBHAA 3aJ1aua MEXaHUKH.
IUHAMHKa duznyuecKkre BeIMYUHbI, UCIIOJIb3yEeMbIe TTPU OTIMCAHUH
MOCTYIATEIbHOIO MEXaHUYECKOro ABUXKEHUsI. OCHOBHOM aJITOPUTM KMHEMATUKU
IBYKEHUS MOCTYIATENbHOTO JBMKEHU. PaBHOMEpHOE 1

PaBHOYCKOPEHHOE NPSIMOJINHENHOE JBUKCHHUE.

AOCOIOTHBIN XapaKTep NPOCTPAHCTBA U BPEMEHU B
HEPEJATUBUCTCKON KJlaccu4ecKol MexaHuke. MHepruaibHbie
cucreMsl orcuera. [IpuHnun otHocuTensHOCTH ["anuires.
ITpeoOpa3zoBanus ["anunes. IIpaBuio cioxeHust CKOpOCTe.
[IpeoOpa3zoBanue yCKOpEHUI.

3axkoHbl HproTOHA, MX OmbITHOE ITpoucxoxaeHue. Cuia Kak
Mepa B3aumogencteus. [Ipumepst cwit. [punnun
Cynepno3uuuu cui. PaBHoaeHCTBYOMAs CUIIa KaK IPUYMHA
IIOCTYNATEIbHOr0 IBUKEHU. Macca Kak Mepa UHEPTHOCTH IIpU
[IOCTYNATEIbHOM JIBUKEHUU. Mo/IeTb MaTepUaIbHON TOUKH.
Anroputm HeroToHa.

Heunepunanbsaslie cucteMs! orcuera. Cuibl HHEPLNHU B
PaBHOMEPHO YCKOPEHHOM cucTteme. Bpamaromascs cucrema
orcyera. LlenTpoOexnas cuna. Cuna Kopuonuca. O6beMHBbIH
XapakTep cwi1 uHepiuu. Bropoit 3akoH HeroToHa B
HEUMHEpLHAIbHBIX cUCTeMax oTcueTa. MlcKkyccTBeHHas
HEBECOMOCTb.

Jasnenue. Enununp naBnenus. CnocoObl yBeIHUEHHS U
YMEHbILIEHUs AaBiieHus. [ napocratuueckoe 1aBiaeHue. 3aKOH
[Tackans. /laBneHue )KUAKOCTH HA JTHO M CTEHKH COCYAA.
Coob6maromuecs cocyasl. Cuna Apxumena. Y clioBue IiaBaHus
Tel.

5. YueOHO-MeTOANYeCKOe o0ecniedyeHne I CaMOCTOSITeIbHOI padoThl 00y4arOIINXCs 110
AUCHHILINHE (MOIYJIIO)

Ha caMocTosTennbHOE N3ydeHUE BBIHOCSTCS CIEIYIOLINE TEMBI:

IToCTOSIHHBIN DIIEKTPUYECKUN TOK.

ITpupona Toka B Metamuiax. [IpoBoauMocTs noynnpoBOAHUKOB. M3ydeHne Teopun, pemeHue
3ana4. Pabora HaJx KOHTPOJIHLHOM.

DIIEKTPONPOBOTHOCTh TBEPABIX TEN, TEPMOIIEKTPOHHAs 3MMCCHSI M KOHTAKTHBIC SIBJICHHS B
MeTasulax U MOJIYIIPOBOJHUKAX. Wzyuenue teopuu, peuienue 3aaay. Pabora HaJ
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KOHTPOJILHOM.
DJIEKTPUUYECKUH TOK B DJIEKTPOJIUTAX U ra3ax. N3yuenue Teopun, pemenue 3agad. Padora
HaJl KOHTPOJIbHOM.

6. YueOHO-MeTOAuYeCKOe U MH(POPMAITMOHHOE o0ecTeueHne TUCIMILTUHBI (MO1YJIA)

6.1. [lepeuenb yueOHOI JJUTEPATYPbI, HEOOXOAUMOM 1JIsI OCBOEHHSI AUCUUIJIMHBI (MOIYJIs1)

OcHoBHasi yueOHas1 iuTepaTypa:

1.
2.

3.

Cagennben, 1.B. COopHUK BOIPOCOB | 3aj7a4 1o o0miei ¢pusuke: yued. mocodbue s CTy/I.
BY30B .— 5-¢ u3j., crep. — CII6.: Jlans, 2007 .— 288c .— 270c. (30 3k3.)
Bonbkenmreiin, B.C. CoopHuk 3aaa4 1o obuiemMy Kypcy Qu3MKu : yuebd. nmocobue s
cTyn. BTy30B .— 11-¢ m3x., mepepab. — M.: Hayka, 1985 .— 381c. (27 2k3.)

Kypc obmeit ¢pusuxu: [B 3 T.]: yuel. mocobue s cryn. BTy3oB.T.2: DnekTpuuecTBo u
MarfeTusm. — 4-e u3., crep. — 1969. — 366¢.: ui. — (B mep.). — 70k.;1p. (61 3k3.)

JlonoIHNTEIbHAS y4eOHas1 JIUTepaTypa:

1.

2.

Opumr C. 3., Tumopera A. B. T.1: ®uznueckue oCHOBbI MexaHUKH. MoieKyisipHas
¢usuka. Konebanus u Bomasl .— 12-¢ m3., crep. — 2007 .— 470c. (100 3k3.)

CuyxwuH, JImutpuii BacuinseBud. OOmuit kype ¢usukn : yaed. mocodue st Gus. crer.
By30B B 5-tu 1T. / JI. B. CuByxun .— 3-e u3a., ucnp. u gon. — M. : Hayka, T. 2:
Tepmoauaamuka u MosiekyisipHas ¢pusuka .— 1990 .— 600 c. (36 3k3.)

Kukoun A.K., Kukoun U.K. Monekynsipuas ¢puszuka: YuebHoe mocodue. 3-€ uz., CTep.
— CII6.: M3narenscTtBO «Jlanby, 2007. — 480 c.: —um. (20 3k3.)

6.2. Hepeqeﬂb JICEKTPOHHBIX OHMOJIMOTEUHBIX CUCTEM, COBPEMECHHBIX l'[pO(l)eCC]/IOHaJ'IbHI)IX
0a3 JAaHHbIX U I/IHq)OpMaIII/[OHHLIX CIIPAaBOYHBIX CUCTEM

Nen/n  HammenoBaHHe J0KYMEHTA C YKA3aHHEM PEKBU3HTOB
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