IMPOI'PAMMA BCTYINUTEJBHBIX UCITBITAHUH IO ®U3UKE IS
JINL, UMEIOIIUX MMTOJIHOE CPEJHEE OBPA30BAHUE

Hacrosias mporpamma BCTYNUTENbHBIX UCIBITAHUN MO (DU3MKE COCTaBJIEHA B
cootBeTcTBUM ¢ TpeboBanusmMu PI'OC ocHOBHOTO 00mIero W CpeaHero (IIOJHOTO)
oOpa3oBaHus.

BerynurensHoe uCHBITaHUE MPOBOAUTCS B (QOpME MUCHMEHHOW paboThI,
CTPYKTypa KOTOPOH COOTBETCTBYET YPOBHIO CIOXHOCTH EI'D 1o gaHHOMY mpeamery.
[IucemenHass paboTa COCTOUT M3 TPEX YacTel, BKIIOUYAIOIIMX B ce0d 8 3amaHuil 1o
paszzienam MoJHOTO Kypcea (pu3uku, u orieHuBaeTcs u3 pacdera 100 6amios.

Coaep:xaHue BCTYNIUTEIbHOI0 HCIIBITAHUSA 110 MATEMATHKE
1. MexaHuka.
1.1. KunemaTtuka

Mexanndeckoe aBrkeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKEHUS.
Cucrema orcyera. MarepuanpHasg Touka. EE paamyc-BEeKTOp: TpaekTopus,
nepemenieHre, mnyTtb. CKOpocTh MarepualbHOW TOYKUA. CIOKEHHE CKOpPOCTEH.
Y cKkopenue MaTepualIbHON TOYKH.

PaBHOMEpHOE NpsIMOJIMHENHOE ABUXKEHUE. PaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE
neuxeHne. CBoOOJHOE NasieHue. Y CKOpeHre CBOOOAHOrO najieHus. J|BuxkeHue tena,
OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY.

JIBMOKEHHE TOYKH IO OKPY>KHOCTH. YTJIOBasg W JIMHEHWHAs CKOPOCTh TOYKH.
[lenTpOoCTpEMUTENBHOE YCKOpEHUE TOYKHU. TBepmoe Teno. IloctymarenbHoe u
BpAIllaTENIbHOE JBUKEHUE TBEPAOTO TENA.

1.2. lunamuka

Nuepumnanbapie cucremsl otrcyerta. llepseiii 3akoH Hprorona. [IpuHnumn
otHocutenbHOCTH [anunes. Macca tenma. IInmotHoctes BemectBa. Cuna. IlpuHmmn
cynepriosuuun cwi. Bropou 3akoH Herotona. Tperuir 3akoH Herorona mis
MaTEepUAIIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TAroTeHus. Cuna TsKecTH. 3aBUCHUMOCTb
CHJIbI TSDKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO IJIAHETHI paauycoM Ry. J[BuxkeHue
HEOECHBIX TN U UX UCKYCCTBEHHBIX CIIYTHUKOB. IlepBasi kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHuUs
ckonmxkenus. Cuna tpenus nmokosi. Kosddumment tpenus. Jlapienne.

1.3. Cratuka

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpALEHUs. YCJIOBHUS PaBHOBECHS TBEPIAOTO
tena B MCO. 3akon Ilackans. JlaBiaenue B xuakoctu, nokosmieiicas B MCO. 3akoH
Apxumena. Y cioBue MIaBaHus Tedl.

1.4. 3akoHbI cOXpaHeHHUsI B MEXaHUKE.

Nmnyneec MatepranibHOW TOYKU. MIMITynbC CHCTEMBI Tell. 3aKOH U3MEHEHHUS U
coxpaHeHusi umiynbca. Pabora cuiel (Ha ManoMm mepemMerieHnn). MOIHOCTh CHIIBI.
Kunernueckass sHepruss MaTE€pUAIbHOM TOYKU. 3aKOH H3MEHEHUS KHUHETHYECKOU
Heprun cucrtembl MarepuanbHbix Touek B MCO. IloTeHumanbHass 3HEprus Uis
NOTEHIMAIbHBIX cUJi. [loTeHIManbHas 3HEPrus Tejla B OJHOPOJHOM IOJIE TSKECTH.



[ToreHunanbHass sHEprust ynpyro AeOpMHUPOBAHHOTO Teja. 3aKOH HM3MEHEHMS U
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.
1.5. Mexanu4yeckue KoJ1e0aHUS U BOJIHBI.

["apmonnueckue konedanus. AMmuTyaa u ¢gasa konedanuil. Kunemarnyeckoe
onucanue. JIMHaMUYEeCKOE OINMCAaHUE. 3aKOH COXPAHEHUs MEXAHWUYECKOW JHEPTHM.
CBsI3p aMILTUTYbl KOJIEOAHUM MCXOJHON BEJIMYMHBI C aMIUIUTyAaMH KojeOaHuil eé
ckopocTH U yckopenusd. [lepuon u yacrora xosnebanuii. Ilepuon Mansix cBOOOIHBIX
KoieOaHuil  MaTeMaTH4yeckoro MasTHHKa. Ilepuon  cBOOOAHBIX — KoOJeOaHMMU
IPYKMHHOTO MasATHUKA. BeIHyX/1eHHbIe KoseOanus. PezoHaHc. Pe3oHaHcHas kpuBasl.
[Tonepeunbie U NpoAOIabHBIE BOJHBI. CKOPOCTh pacHpOCTPAaHEHUs W JUIMHA BOJIHBI.
HNuTtepdpepenus u nudpaxuus BoiaH. 3ByK. CKOpOCTh 3ByKa.

2. MoaekyJasipuasi pusuka. Tepmoannamuka.
2.1. Mouexysipuasi puznka

Mopenu cTpoeHHs ra3oB, JKUIKOCTEH M TBEPABIX Tel. TeIIoBOE JBUKECHUE
aTOMOB U MOJIEKyJl BellecTBa. B3aumoneiictBue wactui Bemiecta. Juddyzus.
bpoyHoBckoe naBmxeHue. Mojens maeanbHoro rasa. CBs3b MEXAY JaBICHUEM H
CpPEeIHEN KUHETUYECKOW YHEPIrueH IOCTYIATEIBbHOIO TEIJIOBOTO JIBUKEHUS MOJIEKYII
uaeanpHoro rasa (ocHoBHoe ypaBHeHue MKT). AGcomiotHas temmneparypa. CBs3b
TEMIIEPATYPHI I'a3a CO CPEeAHEN KHHETUUECKON YHEPIUEH ITOCTYIIATEIbHOIO TEIIOBOIO
JIBHW>KEHUS €ro 4acTull. MoJenb HAeanbHOro ra3a B TepMOAUHAMUKE. BripakeHne s
BHYTPEHHEW OHepruu. YpaBHeHne MenaeneeBa-Knaneiipona. Beipaxkenue mis
BHYTPEHHEW SHEPrUU OJHOATOMHOI'O HWIECAIBHOTO. 3aKOH JlambTOHa Uil JaBIICHUS
CMECH pa3peKEHHBIX Tra3oB. M3omporeccbl B pa3peKEHHOM Tra3e€ C MOCTOSIHHBIM
yuciaoM yactull N: u30TepMma, u30xopa, u3obapa. ['paduueckoe mnpencTaBieHHUE
M30IIPOLIECCOB HA THArpaMmax.

HacebllieHHble ¥ HEHachllIeHHBbIE Tapel. KadecTBEHHass 3aBUCHUMOCTh
IJIOTHOCTHU U JABJIEHUS HACBILIEHHOIO I1apa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTb OT
o0bEMa HachlllleHHOro mnapa. BraxHocTe Bo3ayxa. OTHOCHUTENbHAs BIIAYKHOCTb.
M3meHeHne arperaTHbIX COCTOSHUM BEILECTBA: UCIIAPEHUE U KOHICHCALMs, KUIICHUE
KUIAKOCTH. VI3MEHeHue arperaTtHblX COCTOSHMM  BELIECTBA:  IUIABICHUE U
kpuctayunzanus. [IpeoOpazoBanue sHepruu B pa3oBbIX Mepexoax.

2.2. TepmoguHamMuka

TertoBoe paBHOBecHe U TemIneparypa. BHyTpeHHss sHeprus. Temnonepenaya
KaK Croco0 M3MEHEHHSI BHYTPEHHEHW 3Hepruu 0e3 coBepiieHust padotel. KoHBeKIus,
TEIUIONPOBOJAHOCTh, M3JIlydeHue. KOIM4ecTBO TEIUIOTHI. Y IelbHAas TEIUIOEMKOCTh
BEILECTBA. Y/IelIbHAs TEIJIOTa MapooOpa3oBaHus. YelbHas TEIUIOTa IUIaBJICHMS.
VYnenbHas TemioTa CropaHusl TOIUIMBA. DJeMEHTapHas padoTa B TEPMOJMHAMHUKE.
Boruncnenne pabotel 1o rTpaduky mnpounecca Ha guarpamme. [lepBbiii  3akoH
TEpMOAUHAMMKHU. Anuabara. BTopoll 3akoH TEpMOAMHAMHMKH, HEOOPATHUMOCT.
[Tpunnunsl neictBus TemioBbix MamuH. KITJ[. MakcumansHoe 3Hauenune KIIZI.
[Muxn Kapno. YpaBHeHue TemnoBoro danaxca.



3. DJIeKTpOoAMHAMUKA
3.1.DaexkTpuyeckoe noje

DJneKkTpu3aius Tel U e€ MposiBIeHUs . DIeKTpruueckuid 3aps. /IBa Buaa 3apsaa.
DNeMEeHTapHbIA AJIEKTPUUECKUN 3apsl. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. Toueunsle 3apsaapl. 3akoH Kynona. Dnekrpruueckoe mnose.
Ero peiictBue Ha anekTpuyeckue 3apsiabl. HanmpskEHHOCTb AIEKTPUUYECKOTO IOJIS.
[lone TtouyeyHoro 3apsna, OAHOpoAHOE Tmoje. KapTuHbl JHHUN H3THUX MOJEH.
[JoTeHIMAIBHOCTh ~ 3JEKTPOCTATUYECKOTO  MOJisA. Pa3HOCTh  MOTEHUHAIOB U
HanpsbkeHue. lloTeHuuanbHas »HEprus 3apsga B DJIEKTPOCTATHYECKOM TOJIE.
[ToTeHuMan 31€KTpPOCTATUYECKOr0 moJiA. CBsA3b HAIMPSIKEHHOCTHU MOJS M Pa3HOCTH
MOTECHIMAJIOB  JJII  OAHOPOJHOTO  JJEKTpocTaTuyeckoro  mnoid.  [IpuHnun
CYNEPIIO3ULIAN IEKTPUUECKHUX MOJICH.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM TMOJIE. Y CJIOBUE PABHOBECHUS 3apsIOB.
JIA3JIEKTPUKN B BJEKTPOCTATUUECKOM mouie. JludnekTpudeckass MPOHUIAEMOCTh
BemiectBa.  KoHnmeHcaTtop.  DneKTpOoEMKOCTh  KOHAeHcaropa.  [lapamtenbHoe
COEMHEHUE KOHJeHcaTopoB. I[locrmemoBaTenbHOE COEAMHEHUE KOHAEHCATOPOB.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.
3.2.IlocTOSIHHBII TOK

Cuna Toka. YcCIOBUSI CyHIECTBOBAHMS JJIEKTPUYECKOTro Toka. Hampsbxenue.
3akoH Owma 11 y4yacTka IENu. OJEKTPUUYECKOE COINPOTHUBIICHUE. 3aBUCUMOCTH
CONPOTHUBJICHUSI OJHOPOJIHOTO TMPOBOJHUKA OT €ro JJIMHBI U CEUCHMS. Y JAEIbHOE
conporuBieHue Bemecrsa. Mcrounnkn Toka. D/C U BHYTpEHHEE CONPOTUBIIEHUE
UCTOYHUKA TOKAa CTOPOHHUX cwi. 3akoH Owma s TOJHOW (3aMKHYTOM)
anekTpruyeckon nenw. IlapamnensHoe coequHeHne MpoBOAHUKOB. [locnenoBarenpHoe
COEIMHEHUE MTPOBOIHUKOB.

PaGora nsmexktpuueckoro Toka. 3akoH JDxoyns—Jlennma.  MomHOCTB
ANEKTPUYECKOro TOKa. TeraoBas MOIIHOCTb, BblJeNsAeMasl Ha pe3uctope. MOUHOCTh
UCTOYHUKA TOKa. CBOOOJHBIE HOCUTENM DJICKTPUUYECKUX 3aps0B B NMPOBOJTHHUKAX.
MexaHu3Mbl TOPOBOJUMOCTH  TBEPABIX METANIOB, PAacTBOPOB U  PACIUIABOB
AIEKTPOJIUTOB, Ta30B. [lonmynpoBogHuku. 110a1ynpoOBOAHUKOBBIN THO/I.
3.3.MarauTHoe mnoJie

MexaHn4yeckoe B3aWMMOJICMCTBME MAarHuToB. MarnutHoe moJsie. Bektop
MAarHUTHOM MWHAYKUMU. [IpUHIMI Cyneprno3suuMy MarHuTHBIX Nosied. JInHuum
MarHutHoro moJjisi. KapTuHa AuHUN 10N TOJIOCOBOTO M MOJKOBOOOPA3HOIO
MOCTOSTHHBIX MarHuToB. OmbIT DpcTeaa. MarHuTHOE IOJi€ MPOBOJHHMKA C TOKOM.
KaptrHa nuHUNA MOJss AJIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJBIIEBOTO
IIPOBOJHMUKA, KaTylKd ¢ ToOkoM. Cuia Amriepa, €€ HanpaBiaeHue U BeauunHa. Cuna
Jlopenna, €€ HampaBjIeHHWE W BEIWYMHA. J[BMJKEHHE 3apsyKEHHOM 4YacTULbl B
OTHOPOJHOM MarHMTHOM IIOJIE.

3.4. DNeKTPOMATHUTHAS UHAYKIMS

IloTrox BekTOpa MAarHUTHOM MWHAYKUHMH. SIBIEHME HIEKTPOMArHUTHOM

uHaykuuu. DJIC uHAyKIuU. 3aKOH 3JIEKTpOMArHUTHOM uHAyKiuu Papaned. I/1C



UHIAYKIMK B TPSIMOM TMPOBOJHHMKE JJIMHON 1, JBIXXylieMcs B OJIHOPOJHOM
MarHuTHOM T1oJie. IIpaBuno Jlenma. HWMuaayktuBHOCTh. Camoumuaykiusg. 3/C
CaMOMHIYKIMHU. DHEPrUsi MATHUTHOTO MOJIA KATYIIKUA C TOKOM.
3.5. DJIeKTPOMATHUTHBIE KOJI€0AHUSI U BOJIHBI

Koneb6arenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJeOaHHS B
ujeanbHOM KojebarenbHoM KoHType. Dopmyna Tomcona. CBsizb aMILTUTY B 3apsia
KOHJIEHCATOpa C AaMIUIMTYJ0M CHJIBI TOKa B KOJeOAaTeNTbHOM KOHTYpe. 3aKoH
COXpaHEHUS SHEPTUH B KOJICOATEIIBHOM KOHTYpE. BBIHYKIIEHHBIE AJIEKTPOMArHUTHBIC
koneOanusi. Pe3onanc. Ilepemennbiii Tok. CBOHCTBa 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanus BEKTOPOB B JJIEKTPOMAarHWTHOW BojHE B Bakyyme. lllkama
AIIEKTPOMArHUTHHIX BOJIH. [[puMeHeHre STIEKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

4. OnTuka

4.1. T'eomeTpryecKasi ONTUKA

IIpssMonMHEiHOE pacIpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyuy csera.
3akoHbl oTpaxkeHusi cBeTa. [locTpoenne n3o0pakeHU B TJIOCKOM 3epKajie. 3aKOHBI
npesnomieHus: cBera. [Iperomiienue cBeta. AOGCOMIOTHBIN MMOKa3aTeNlb MPETOMIICHHUS.
OTHOCUTENBHBIN TOKA3aTeNb MpeIoMICHUS. XoA Jiydeil B mpuzme. COOTHOIIECHHE
4acTOT W JUIMH BOJIH IIPU MEPEXOJE MOHOXPOMATHYECKOTO CBETA 4YEpE3 T'PaHUILY
paszeina 1Byx ontudeckux cpel. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroi
MOJIHOTO BHYTPEHHEro oTpaxeHus. CoOuparoliye 1 paccerBarolue JuH3bl. ToHKas
nuH3a. OKyCHOE pacCTOSIHUE M ONTHUYECKAsi CHJIa TOHKOW JInH3bl. DopMyna TOHKON
JIMH3bl. YBEIWYECHUE, NaBAeMO€ JIMH30M. XOJ Jy4da, MPOLIEAUIECr0 JIMH3Y MOJ
MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM onTudeckodl ocu. [locTpoenue nzoOpaxeHHit
TOYKU U OTpE3Ka MPsMOIl B COOMPAIOIIMX M PACCEUBAIOLIUX JIMH3aX U UX CUCTEMaX.
doToanmapar Kak onTUYecKuil mpuodop. ['1a3 kak onrtuyeckas cucrema.
4.2. JneMeHTHI (PU3UIECKOH ONTUKH

DJIeKTpOMarHuTHasi mpupoja cBeTa. KopmycKynsipHO-BOJHOBOM yalau3M.
WUnrtepdepenmuss  cBera. KorepeHTHbIe HCTOYHHKH. YCJIOBHS — HAOJIOACHUS
MaKCHUMyMOB U MHUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTHHE OT ABYX CHUH(]a3HBIX
KorepeHTHbIX. Judpakius ceera. Judpakunonnas pemérka. Y ciaoBue HaOIIOACHUS
IJIaBHBIX MAKCMMYMOB MPU HOPMAJIBHOM MAaJAE€HUM MOHOXPOMATHYECKOTO CBETA C
JUTMHOW BOJIHBI A Ha pemi€TKy ¢ nepuoaoM d. Jucnepcus ceera.

5. OcHOBBI CIeNMAJIBHON TEOPUH OTHOCUTEIbHOCTH

NuBapuaHTHOCTH  MOJIYJSL  CKOPOCTH CBeTa B  BakyyMe. llpuHiun
OTHOCUTEIBHOCTH JDWHIITEIHA. DHEPrusi CBOOOMHON 4acTHUIbl. VIMIyJIbC 4acCTHUIIHI.
CBsi3b MacChl M DJHEPTUU CBOOOTHOM YACTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM YaCTHUIIBI.

6. KBanToBasi pusuka

6.1. KopnmyckyJisipHO-BOJIHOBOIi Tyajiu3M

I'mnore3za M. Ilnanka o kBanTax. @opmyna Ilnanka. @oToHbl. DHeprus
dotona. Wmmynbec ¢orona. dDotoadpdexr. Ombitet A.I'. CronetoBa. 3aKOHBI
dboroaddexra. YpaBHenue OiHIITEeHHA 1711 (PoToddPdekra. BosnHOBBIE CBOMCTBa
yactul. Bounbl ne bpoins. [iimHa BOJHBI A€ BpoWiist JBMKYIIEHCS YaCTULBIL.



KopnyckynsipHo-BonHOBOM — yanusMm. Judpakuus 5>I€KTpOHOB Ha KpUCTaJUIaX.
JlaBnenue cera. JlaBiieHue CBeTa Ha MOJTHOCTHIO OTPAXKAIOIIYIO

MOBEPXHOCTH U Ha MOJHOCTHIO MOTJIOMIAIOIIYI0 TOBEPXHOCTD.

6.2. ®u3uka aToma

HJIaHeTapHa}I MOICIIb aToMa. HOCTYJ'IaTLI Bopa. I/IBHyIIGHI/IG N IIOTJIOIICHUC

(GOTOHOB TIpH TIEPEXOJC aToMa C OJIHOTO YPOBHS SHEPrHHM Ha JIpyroi. JlmHeidyareie
criekTpbl. CIeKTp ypOBHEH dHEPTHH aToMa Boaopoaa. Jlazep.
6.3. du3nka aTOMHOIO siApa

Hyxnonnas monens simpa ['eitzenOepra—lMBanenko. 3apsn siapa. MaccoBoe

gucio sapa. M3oTonbl. DHEprusi CBSI3M HYKJIOHOB B siape. SnepHbie cuibl. JlegekT
Macchl snapa. PaanoaktuBHOCTB. Anb(da-pacnazn. bera-pacnan. OnekTpoHHBIM [3-
pacnian. Ilosutponubit P-pacnmaa. ['amMmma-uznydenwe. 3akoH pagdOaKTUBHOIO
pacniaga. JnepHsie peakiuu. [lenenue u cUHTE3 SAEP.
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