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INosicHuTeIbHAS 3AMHCKA

[TporpamMma BCTYNIHTENFHOTO HCIBITAHHS B ACIHHUPAHTYPY 110 HAIPABIEHHUIO IOATOTOBKH
03.06.01 ®u3uka 1 aCTPOHOMHS, HATIPABIECHHOCTE (TIPOGWIL): Teopernyeckas ¢puzuka
COCTaBJIEHA B COOTBETCTBHH ¢ @enepanbHBIMH T'OCYJapPCTBEHHBIMEH 00pa30BaATEIBHEIME
CTaH/apTaMM BBICIIETO 0Opa3oBaHHUs (YPOBEHB crelmamicTa, Maructpa) 03.04.02 dusuka.

BerynmuTensHble MCIBITaHHS OPOBOAATCS B (HOpMe SK3aMeEHa, 1Ielb KOTOPOTO BBHIIBHTD
CIIOCOOHOCTH M TOTOBHOCTH aOHTypHeHTa K OOyYeHHIO [0 00pa3oBaTeNbHOM Mporpamme
BEICIIIET0 00pa3oBaHy 10 HanmpasiieH: o moarotosku 03.06.01 @usuka 1 acTpOHOMHS.

OTBeT abUTypHEHTa OLIEHHBaeTC II0 IATHOAIUIEHON CHCTEME.

Kpurepuu oneHku oTBeTa abUTypHeHTa

5 - «OrumyHo»: AOHTYPHEHT JeMOHCTPHUPYET BBICOKHN VPOBEHb BIAjEHHS
TEOPETUYECKHMH 3HAHUSIMH; CBOOOIHO OPHEHTHPYETCS B BOIPOCAX TEOPHH H IPaKTHKH. B
CBOEM OTBETE OH ale/UIMPYeT K KIaCCHYECKHUM TpyldaM M paboTaM COBpeMeHHBIX
HCClIeioBaTesIed; NPOSBISET yMEHHE [OKa3aTelNbHO OOBACHATE (DAaKTHI M SBJIEHHS, BiIameeT
HaBBIKOM  BBISBIATH IPHIWHHO-CIEACTBEHHBIE M MEXKIPEIMETHBIE CBs3H. AOWUTYpHEHT
00HapyXHBaeT yMEHHE KPHUTHYHO OTHOCHTECS K HAydHOH HHGOpMAIHH, IOKA3aTEIbHO
Gopmymupyer cBoe MHeHHe. OTBET JOTMYECKHM [OCTPOEH, pedb TIPaMOTHAS, OCMBICIEHHO
HCIONB3YeT B CYXKIEHHAX OOMEHAaydHYI0 H IPO(DECCHOHATBHYIO TEPMUHOJIOTHIO, HE
3aTPYAHAETCS B OTBETAX Ha 3aJaHHBIC YICHAMH KOMHCCHH BOIIPOCEHL

4 - «Xopomio»: AGHTYpHEHT NeMOHCTPUPYET IOCTATOYHO BEICOKHN YPOBEHD OBIAICHHUS
TEOPETHYSCKUME 3HAHUAMH, CBOOOJHO OPHEHTHPYETCS B CIENHAIBHBIX TEPMHHAX. B oTBeTe
abUTypUEHT CCHUIAETCA Ha KIACCHUYSCKHE OOLIeNpH3HAHHBIE HAYYHEIE TPYDEl M pPabOTEI
COBPEMEHHBIX ABTOPOB. AOHTYPHEHT HpOSBIAET YMEHHE IOKA3aTENbHO OOBACHATH (BakKTHl H
SBJIEHUS, OJTHAKO, OMYCKACT HEKOTOPhIE HETOYHOCTH. OTBET WILIIOCTPUPYETCS COOCTBEHHBIMHE
HaOIIONEHUSAMH, TPHMEpaMH H3 y4eOHOM IpakTH4ecKOH eATeNbHOCTH; IIPOCICKIBAIOTCS
MEKIIPEIMETHEIE CBA3H. B I1eI0M OTBET MMeeT JIOTHYECKYIO MOCIEN0BATENLHOCTD B H3T0KEHHH
MaTepuana; pedb NpopecCHOHANBHO IPaMOTHAS; Ha BOIPOCHI IPENOCTABISET pA3BEPHYTHIE
IpaBUIBHEIE OTBETEHL.

3 - «YI0BIIETBOPHTEIBHO»: ACGHTYPHEHT 3HAET OCHOBHOM MaTepHal, HO UCIBITHIRAET
TPYZAHOCTH B €T0 CaMOCTOSTENBHOM H3IIOKEHHH; OPHEHTHPYETCS B BOMPOCAX C IOMOIIBIO
JOTIOJTHUTENIBHEIX YTOYHEHHH. VICIBITEIBaET TpyIHOCTH B 00bsicHeHHH (akToB U mpoleccos. B
OTBETE CChUIACTCA Ha KIaCCHYECKHEe TPYIABI U pabOTHl COBPEMEHHEBIX HMCCIenoBarellel, Ho He B
MOMHOM 00BeMe; C1abo MPOCTeKMBAIOTCS MEXKIPEAMETHbIE CBA3H; HApylleHa JOTHKA B
BBICTPaMBaHUKM OTBeTa. [loclne JONMONHWTENBHBIX BOIPOCOB abWTYPHEHT BBICKA3HIBAET
COOCTBEHHBIE ~ CYXKNEHHS OTHOCHTENBHO [HCKYCCHOHHBIX BONpPOCOB, HO  IPOSBISIET
HEZOCTATOYHO CHOPMHUPOBAHHYIO MPO(hECCHOHAILHYIO IIO3HUINI0; IOMYCKAET HETOYHOCTH IIPH
HCIIOb30BAHAH O0IEHAYYHOH 1 IPOQECCHOHAIBHOM TEPMHUHOIOIHH.

2 - «HeynosaersopuTebHO»: AOUTYPHEHTOM HE YCBOEHA GONBINAS YaCTh H3YIEHHOTO
paHee MaTepuana, HMEIOTCS JMINL OTJAEIBHBIE OTPLIBOYHBIE IIPEACTABICHHS, He
IPOCIICKUBAIOTCA  MEXIpeaMETHBIe CBsi3H. He mposBieHa cmocoOHOCTE —10Ka3aTelbHO
OOBACHATH (DaKTBl M TPONECCHI; OTCYICTBYET yMEHHE KPHTHYHO OTHOCHTBCS K HAYUHOM
HHQOpMAIKH, a TaKKe COOCTBEHHAs TOUKA 3PEHHS M JIOTHYECKHE PACCYHIEHHS OTHOCHTEILHO
IpOOIeMHBIX BONPOCOB. OTPHIBOYHEIE TEOPETHHYECKHE BBICKA3LIBAHHS HE MILTIOCTPHPYIOTCS
COOCTBCHHBIMU HAOJIONEHMSAMH, IpPUMEpaMH K3 y4eOHOM IPaKTHUECKOH JesTebHOCTH.
ABHUTYpUEHT He BIafeeT oOlIeHay4HOM H HpoecCHOHATHHOM TEPMUHOIIOIHEH, HCIIBITEIBAET
3HAYUTENBHBIE 3aTPYHEHHS B OTBETAX HA YTOUHAIOUIME H JOIOJIHUTENLHEIE BOIIPOCH] WICHOB
IK3aMEHAIMOHHOH KOMUCCHH.



Conep:xanue crieunaasHoM THCHMIINHEL,
COOTBETCTBYIOMI €l NIPO (M0 HANPABJIEHNS NOATOTOBKH

I. Knaccnueckasn mexanuka

OcHOBHBIE MOI0KEHHST MEXaHHKH Herorona. O6LeKTs U Mozmenu KITaCCHYECKOH MEXaHHKH.
IIpocTpancTBO M Bpems. CHCTEMBI OTCYeTa. IlpeoGpazosanus Tamunes. MBBapuanTHOCTE U
KOBaPHAHTHOCT YPAaBHEHWH IBIKEHHS LPH IIEPEXONe OT ONHOMN HHEPUHAIBHOH CHCTEMBI K
ApYro#. 3axkoHbl HbloToHa.. VpaBHEHHS ABHIKEHUS B KITACCHUECKOR MEXaHHKE.

JarpanmxeBa ¢GopMyaHpoBKa MeXaHHKH. Knaccnbuxkamms cpszeii. Kongurypaunonnoe
IPOCTPAHCTBO. BapuanuoHHEIE NPHHIMIOLL MEXAHUKH, Hpnamun Tamusistona. Vpaprenus
Jlarpamxa. OcHoBHBIE CBOiCTBA ypasHenn# Jlarpamka u dyskumn Jlarpania. OyHKIus
Jlarpamxa  cBOGOJHOH YacTHIBL Qysuxuus JlarpaExa ¥ ypaBHEHHS ABHIKCHUA CHCTEMBI
B3aUMO/ICHCTBYIONINX YACTHUIL.

3aKoHBI coxpaHeHus. Oanomepnoe apmkenne. [loraTre 06 HMHTErpanax ABHKEHHS. 3aKOHBI
coxpaHeHus. OTHOMEPHOE [BHIKEHHE. IlpeoGpasoBanue coxpamsomuxes peuuun IIpH
HM3MEHEHHH CUCTEMEI OTCYeTa.

Manbie xoneGanms. Dyukius Jlarpamwxa nuneitHOTO TapMOHHYECKOr0  OCLIHILISTOpA.
3aryxaomue KoneGaHus. BhIHYKIEHHbIE KOICOAHMS. CsobGomuble KoneGanns B cucreMax co
MHOTHMH CTEIIEHSIMH CBOGOIEL

JiBr:kenne B menTpansHOM moae. OGmue CcBoiicTRa IBIDKEHHS B LEHTPAILHOM TIOJe.
Haxoxzxenue TpaekTopuum B INEHTpaIbHOM MOJIE. 3amaga Kemnepa. JIpmxeHne yacTwisl B
KYJIOHOBCKOM II0JI€ OTTAIKHBAHHS.

CroaxHoBeHus M paccestHue YacTui. [10cTaH0BKA 3a1a4M O CTONKHOBeHWH 4actuil. CHcTeMa
OTCYeTa UCHTPA HHEPLMH. YIIPYIUe U HEYIpyrue CTONKHOBEHHUS. [IpeobpasoBanne koopauuar,
HMIIYJIBCOB H'yIJIa PACCESHHS YacTHI[ OT CHCTEMBI LUEHTPa HHEPIHH K 1ab0paTopHoil CHCTeME.
OddexTurHOE ceuenue paccesHus. @opmyna Pesepdopra.

I'amunbToHOBa GopMyaIHpOBKa MexaHHKH. KaHonmueckue ypasnenms asmxkerns. dazosoe
IIPOCTPAHCTBO. MHTerpaibl OBMMKEHHS W CKOOKH Ilyaccona. Kanonuyeckue npeo6pasopamms.
IIpousBomsue GyHKIIHM. Teopema Jlnysusiia. Ypaprenne IamunbTona- SIkoG. Paznenenue
NEPEMEHHBIX B YpaBHEHHUH [ aMuibTOHA- I K06H.

,]_IBI/I}I{BHHG OTHOCHTEJIBLHO HEHHEPIHAJIbHBIX CHCTEM OTCYETA. (D}/HKHHSI ﬂarpamrca CHCTEMEI
HaCTHIl B HCHHEPIHUAILHOM CHCTEME OTCUETA. YpaBHeHI’IH ABHIKEHHUSA, CHIIB] HHEPIHH.

Hunamuka aGceomoTHo TBepaoro Tena. Kunerudeckas SHEPIUs abCOMIOTHO TEEPIOro Tela.
Tensop unepuwy u ero cpoifcrea. MoMeHT UMIy/IbCca abCOMOTHO TBEPIOro Tena. YpaBHEHHS
ABHXKCHHUA a0COIOTHO TBEPJOro Tena. Y pasueHus Dinepa.

II. Knacenyeckan anekTpoquraMuka
O030p mcropum cozpanus TEOPHH 5JEKTPOMATHHTHOTO mojs. IIpobiema npuMeHeHus
IIPUHIHIIA OTHOCHTENIBHOCTH K 3NEKTPOMArHUTHOMY IOJIIO. Ipeanoceinky cosjanus Teopru
OTHOCHTE/IFHOCTH.
OcHOBBI cenUaNbLHON TEOPHH OTHOCHTE/ILHOCTH., [Tpunnun oTHOCHTETBHOCTH. Wutepran
MEKy cobbrtusivu. IIpeobpazopanus Jlopenna s KOOpIHHAT ¥ CKOpOCTH. OTHOCHTENbLHOCTD
IUIHH U OTPE3KOB BPEMEHH.
Yerbipexmepuslii  popmaanzm TEOPUH OTHOCHTE/bHOCTH.  KoBapuanTHBle
KOHTpaBapuaHTHBIE KOOPIMHATEI COOBITUS B 4-MEpPHOM IpocTpancTBe. YerhipeXxMepHEIe
BEKTOPBI K TeH30pEL. KoBapuanTHas 3anucs mHTepBaia 0 npeobpasoBanmii Jlopenna.
PeisituBnerckas kuHeMaTHKa ® IMHAMUKA. HeTblpexMepHast CKOpPOCTH W YCKOpEHHE.
Pensrupucrekoe neiicteue m dymxmus Jlarpamxa mns cBoGomHOM wacTHLEL PejisTHBHCTCKEE
BBIDKCHHUS [ SHEPIUH U UMITY I5CA.



Bsanmopeiicrene 3apsiga c JJICKTPOMArHuTHBIM NoJeM. [ToTeHnuans snekTpoMarauTHOrO
mons. Qynkuua Jlarpamka s 3apaga BO BHeIIHEM SJIEKTPOMArHUTHOM TIONE. Y paBHEHHS
ABHAKEHMS 3apsDKCHHOM wacTuupl. Cuna Jlopenna. Temsop JMEKTPOMArHUTHOTO TOMA. 3aKOH
npeobpazosanus Jlopenna mis HANPDKCHHOCTEH moNed. MHBapHaHTEL >1eKTpOMarHATHOTO
noJst. KamnbposouHas HHBApHaHTHOCTE.

YpaBHeHHSI 3/IEKTPOMATHHTHOTO moUs. Jle#icTBME [UIS  SNMEKTPOMArHWTHOTO  OJISL.
Mukpockonmgeckie  ypaBHeHHs MakcBea. Kosapuwantras samuce ypasuemmit s
SJEKTPOMArHHTHOTO Mot MHTerpansHas dopma ypaBrenuit Makcee/uia.

3aKOHBI COXpAHEHMS ISl 3EKTPOMATHHTHOIO HOMS W 3APSUKEHHBIX YaCTHI. 3aKoH
COXpaHCHMA  3apsja. IlmoTHOCTE u  moTok  3meprum. Tenzop  suepruu-ummysCa
SICKTPOMarHuTHOro mojs. KoBapuanThHas 3armce 3akomnos COXPAaHCHMS SHEPTHH W HMITyIbCa
ATEL SNCKTPOMATrHUTHOTO IIOJISL M YaCTHII. 3aKOH COXPAHEHMS MOMEHTA HMITyJIbCa.

CraTuyeckoe j1eKTpOMarauTHoe ImoJe. Ypasuenue Ilyaccoma. ITonme Toueuzoro 3apsza.
OJNEKTPHYECKOE IOTe Ha OONBIIIX PAaCCTOAHMAX OT 3apsfiOB, TOJE AHIOIA, MYJI5THIONBHOE
Pa3JIOKCHHE CKANSPHOTO MNOTeHUMana. Ypasuenue Ilyaccoma mis BEKTOPHOTO [OTEHIHAIA.
3akon buo-Casapa. MaruutHoe moe BA4A OT CHCTEMBI TOKOB, MAarHHTHLIH MOMEHT,
MYJIBTHIIONBHOE PA3TI0KEHHE BEKTOPHOTO TOTEHIIHATA.

DNeKTPOMATHATHBIE BOJIHBI B BaKyyMme. BojiHOBOE ypaBHeHHe. [Inockue Bonusi. ITnockas
MOHOXpOMaTH4eckas BOJNHA. 3aKoH mpeobpasoanms JIopeHma s 9acToTE u BOJTHOBOTO
BEKTOPA 3JIEKTPOMArHUTHOM BOIHEL

HMziy4qenne m paccesiHme 3J1eKTPOMATHHTHBIX BOJIH 3apanamu. Pemmenwe ypasHenwit ms
HOTEHIMAIOB. 3alla3bIBaoIke NIOTeHIHaIbL. [loe IIPOM3BOIBHO JIBHXKYIIETOCS TOYEYHOI'O
3apana. CBOMCTBA M3Ny4YeHHsS PEIATHBHCTCKOIO TOYEUHOLO 3apana. Panmanmmonnoe Tpenme,
ypaBHeHue Jloperna-/lupaka. Paccesnne SJICKTPOMarHHTHEIX BOJIH, CEYEHUE PACCESIIHS.

III. KBanrosas mexanuka
Du3nYecKHe NPEANOCHLIKH KBAHTOBOH MeXaHUKH. Vsnydenne abConoTHO YepHOro Tena u
KBaHToBas runoresa Ilnanka. ®otoapdexr u kpanToBas runoresa DitHmTeiina, I liranerapuas
MOJCIL aToMa M KBaHTOBas runotesa bopa. [udpaxms SNIEKTPOHA W BONHa Jie Bpoiis.
HpuHuupn aromu3sma, KBauT KefCTBUS, mocTosHuAs [LIaHKa,

IlonsiTne BoIHOBOH (yHKUHH Ypaeuenue Ilpexunrepa. Anamus IKCIEPUMEHTOB II0
iabpaKkiMy MEKpoyacTHI. Bommosas yHKIES U ee QU3MIECKUH CMBICI. IIpobnema 3aganns
COCTOSHMA MHUKpOooOBekTa. IlpuHmmn cyneprnosummn. CooTHOMmEHUE HEOIIPC/ICIEHHOCTE].
Cpenuve 3madeHns Qusmdeckux pemmumn. [lonstue o6 oneparopax (H3MYECKHX BETHIHH.
OnmovacTuyHOe yparHeHHe lpenunrepa. [ToTok BepositHOCTH. BomHoBas byHKIMS CBOOGOHOH
4acTunbl.  [loHATHE CcTanmoHapHOro cocrosmms. O6mue CBOHCTRA BOJIHOBOH ~ (YHKIHH.
Obpamenue Bpemenn. Ksasukaccugeckoe npubIMKEeHHE,

OnHomepHbIe 33024l KBAHTOBON MeXaHHKL. OnsomepHas BonHOBas (GyHKuus. YacTuua B
HNOTCHIMANPHON siMe. JIMHeHHBIN rapMoHMyeckuii ocuwuATop. IloTeHumanbunii baprep.
Kosppuiment npoxoxnenus, TyHHenbHbI abdexr.

MaremaTHyecknii  anmapar  KBAHTOBOH  MEXAHHKH. I'mnebeproBo  npoctpanctso.
Oyuxnuosansl. [ensra-byHKIus. Onepatopsl. OCHOBHEIE KIIACCHI onepatopos. [lpencTaBnenus
BEKTOPOB U ONEpAaTopoB. 3amaya Ha COOCTBEHHbIE 3HAYCHHS, JOUCKPETHLIA M HerpephIBHBIN
criexktpel. Cren omeparopa.

Dusnveckue BeJIHYHHBI H oneparoper. [IpobnemMa HAXOXKIEHMS BO3MOXHLIX 3HAYCHM
$usmyeckux BenwumH. I[IpaBHia comocTaBIeHUS ONEpPaTOpOB (HUIUYECKHM EBEITHYHHAM.
KeanToBsie ckoOku ITyaccona. KOMMYTalMOHHbIE COOTHOITCHS. Koopaunatroe u ummynascroe
IPE/ICTaBICHHS.

Cocrosinusa n pusuYecKkue BeJHUHHDL. O dexr B7Memarenserra. I[Ipurotosnenue. [Ipubopsr.
Vsmepenns. KomadecTBeHHEIE XapaKTEPHCTHKA COCTOSHHS. Brrawcnenne cpemnux 3Hagenmit
¢usuueckux BemmumH. CTaTHCTHYECKMt onepaTop. YMCTBIE H CMEIIAHHBIC COCTOSHHSL.



QopmaneHOE ONpeNeNeHHe BONHOBOH (yHKIAHM. CTaTHCTHYECKHH XapakTep KBaHTOBOH
MeXaHUKH. OZHOBPEMEHHAA H3MEPUMOCTb. [10/1Hbli HAGOP QU3UUECKHUX BE/IHUHH. HepaseHncTpa
Iefizen0epra. Ou3ndecKii CMBICI COOCTBEHHEIX BEKTOPOR OIIepaToOpOB.

Kpauropasi mumamuka. Ypasuenwe Illpemunrepa. Msmenenwe CPEOHHX CO BpPEMEHEM.
lamunpronman. 3aKoHBI COXpaHEHHMS B KBAHTOBOH MeEXaHUKE. CramuonapHeie COCTOSHUS.
CooTHOLIEHHS HEONPENETICHHOCTEH [ HEPIHH ¥ BPEMEHH. [lIpeaunareposa u reiizenbeprosa
KapTUHbl juHaMuky. MHTerpansl jasmxenns. Brramcnenne BeposTHOCTEH —pe3yisTaToB
M3MEPEHMH QU3HICCKHX BeIMIHH. BONHOBas (yHKIMS KaK aMILTHTY (4 BEPOSTHOCTH, QynKIus
I'puna. Vpaprenwe ¢on HeiimMaHma s cTaTHCTHYECKOro omeparopa. Iloctynarer KBaHTOBOM
MEXaHHKH.

Yruosoii Moment. OpOHTAIBHBIA yrIOBOH MOMEHT, CIHH, OIIEpaTop YIVIOBOI'O MOMEHTA.
Onepatop kBanpata MomeHTa. KBamTOBaHmE YIIOBOro MoMeHTa. UETHOCTb COCTOSHHS.
CrrHoBast BonHOBas (DYHKIHS. DHEpreTHueckni CrieKTp ONEKTPOHA B MOCTOSHHOM MArHHTHOM
none.

YacTuna B NEHTPAJIbLHO-CHMMETPHYHOM [oOJe. 3a71aya o CTAIlMOHAPHBIX COCTOSHHAX B
ICHTPATEHO-CUMMETPHTHOM MONE. DHEPreTHIECKHH CIIEKTp B KYJIOHOBCKOM Tone. [Ipo6iema
SHEPTeTHYECKOr0 CIIEKTPA CJIOKHEIX ATOMOB.

Cucrembl ToxIecTBeHHBIX uacTHO. CucTeMa MHOTHX YacTHIl B KBAHTOBOH MEXaHHKe.
ToxnecTBeHHbIe YACTUIIBI, NPHHIIMI TOXAECTBEHHOCTH, CHMMETPHYHBIE U AHTHCUMMETPUYHEIE
BomHOBBIe QyEkimu. Ilpummun Ilaymu. Bommosas QyHKOHS —cucTeMBl  cBOBOIHBIX
TOXKNECTBEHHLIX  (QepMHOHOB. (OCHOBHOE COCTOSHHE CHCTEMBI HEB3aHMO,1CACTBYIOIIHX
TOXJIECTBEHHBIX YaCTHI. BEIpokieHusli hepmu-ras.

Teopuss Bosmymenmit. CrTanmmoHapHas TeODHS BOSMYIIEHHH JUIS HEBBIDOW/ICHHOTO M
BEIDOXK/JICHHOrO crekTpa. Hecraumonapras rteopus BosMylueHu#. BepostHocts mepexoza.
3ornoroe mpasuiio Pepmu. [lepexossl moa AeHcTBHEM BOMYIIEHH!S, IEPHOAMYECK] 3aBHCATIIEr0
oT BpeMeHH. CevyeHne paccesHus B GOPHOBCKOM IPUOITHIKEHHH.

JJIeMeHTBI PeATHBHCTCKON KBAHTOBOW Mexauumkm. Ypapaenue Kieitma-T oprora @oka.
Ypasrenue Jlupaxa, 4acTHIE! X aHTHYACTHIBL, Mope [upaka. KeanTopamue JJIEKTPOMAarHUTHOI'O
IOJIA B KYJIOHOBCKOM KaauOpPOBKe, (OTOHEL.

IlepeveHs BOIPOCOB /15t BCTYNHTENBHBIX HCITBITAHH
Kon¢urypauuonnoe npoctpanctso. IIpuuuun HanMeHbITero neficTers. YpasHenus
Jlarpamxa.

Hpuriyn otHocuTenbHOCTH ["amnes u ¢yuxius Jlarpamska cBoGOIHOM JaCTHIIBL.
Oynkuns Jlarpanka 1 ypaBHEHHS JBIDKEHHS CHCTEMBI B3aMMOACHCTBYIOMMX HACTHII,
JBrKeHHE OTHOCHTENBHO HEHHEPLHATLHIX CHCTEM OTCYETA.

MuTerpaisl IBHKEHHS.

3aKOH COXpaHeHHs SHEPTHH U OJHOPOJHOCTh BPEMEHH.

Onnomeproe nBuxenne. [loTeHIHATBHAS SIMa, TOTEHIHALHbLI Bapeep. PunETHOE U
HH(GHHUTHOE OBMKEHHS.

8. 3aKOH COXpaHeHHs HMIIYJIbCA B OJHOPOIHOCTh IPOCTPAHCTEA.

9. 3aKoH cOXpaHEHHS MOMEHTA UMITYJIbCA K H30TPOIHOCTE HPOCTPAHCTBA.

10. YpaBuenus JBMKEHHUS CHCTEMBI U3 JBYX B3aUMOJIEHCTBYIOIMX YACTHII.

11. JIBuxenue yacTHIb! B IeHTpansHoM rnone. 3agaya Kermepa.

12. JIBmkeHHE 9acTHIE B KYJIOHOBCKOM IT0JIE OTTAIKHBAHNS.

13. ITocTanoBka 3a/ja4d O CTONKHOBEHHX yacTHy, CHCTeMa 0TCueTa LEHTPa HHEPLIMH.
14. Ynpyroe cronkHoBenne gacTul. DPPeKTHBHOE CeUeHHe PACCESHUA. ®opmyna Pesepdopaa.
15. JluneHnpI rapMOHHYECKHI OCIHILIATOD.

16. 3aryxaromue xoneGanus. Y4eT TpeHHUS B MEXAUUKE.

17. BeiHy X /1eHHbBIE KOIeOaHus.
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Cpoboxurie Kone0aHus CHCTEM CO MHOIHMMH CTEIIEHSIMH CBOOOIBI.
AHTrapMOHHYECKHE KOIeOaHus.

Kunemaruxa TBepnoro tena. Uucno creneneit cBo60mbL. IoctynateneHoe mBmkeHue.
BpamarensHoe nemxenue. Yriosas CKODOCTb.

Kuneruyeckas suepris teepaoro tema.

Tensop uneprmu.

MomeHT uMITyIBCa TBEpIOTO TeNa.

YpaBHEHHUS ABIKEHHS TBEPIIOTO TeNa. Y paBHeHus Oitnepa.

3aKOH COXpaHEHHS IEKTPHYECKOTO 3apsi/ia. 3aKoH Kynona. Dnexrpuyeckoe mose.
MarauTHOE IMoJTe MOCTOSHHBIX TOKOB.

3aKOH 3JIEKTPOMArHUTHOH HHAyKEn Dapajes.

Tok cMeruenns u ypasHeHus MakcBenna B BaKyyMe.

HHonexTpuKy. DIeKTpudecKas nonapu3arys.

Marneruxn. HamaraugaensocTs.

. Toxku HaMaramyeHng 1 NOJIIpH3alliK. Y paBHeHus MakcBeia B cpene.
32.
33.

['panuynbIe yenoBus 1 ypapueHuit Maxcseia B cpeze.

OJEKTPHYECKOE II0JIE, CO3AaBAEMOE 3a1aHHEIM pacnpenelieHueM 3apsoB. Y pasHeHne
Jlamnaca.

IoTeHiman MPOCTPAHCTBEHHOTO pacipeeeH s 3apsA70B, IIOBEPXHOCTHOTO H JIMHEHHOro
pacnpeneneHus .

- Ione csisannbix 3aps/10B. Ilone 3apsmKkeHHBIX IPOBOIHUKOB.

DHEprus 3NeKTPHYECKOro IO,

OHEpPrus CHCTEMBI 3aPSKEHHBIX IPOBOJHUKOB.

MeToe! pemenus 3anay s1eKTpOAHHAMUKH: METO/ OTPaXCHUH, METOL MHBEPCHH.

Cutbl, IEHCTBYOIIAE Ha IPOBOIHAKH 1 JIUBIEKTPHKH B DIIEKTPUYECKOM I10JIE.
MaruuTHOe n011€, CO3MaBaEMOe NaHHEIM pacIpe/ieIeHneM 3apsnoB. BexTopHblii norenmman.
ITose OCTOSHHBIX MArHHTOB.

OHEprys MarHUTHOTO MOJIS TOCTOSHHEBIX TOKOB.

CraumoHapHBIi 57IeKTPUYECKIH TOK. 3aKOHDI Kupxroda.

IlepemeHHOE 3MEKTPUIECKOE I10JIE B OIHOPOAHOM cpene.

[Inockue 31eKTpOMArHHTHEIE BOJTHEL

Bomnosas gynxuus. Ipunimn cynepriozuimy. PasiokeHue o MIOCKHM BOTHAM.
CooTHOIIEHHE HEOTIpeIeIeHHOCTE}.

Vpasuenue [llpenunrepa. [TnoTHOCTE OTOKA BEPOATHOCTH.

CIIeKTp 5HEPTHM YaCTHIBI B OJHOMEDPHO#H HPSIMOYTONEHOM TOTSHIMAIBHOMN IMe 1
TPEXMEPHOU MPAMOYTOIBHOM IOTEHIMAILHON SIME.

JluneHHEBIN rapMoHnYecKuit OCIHILIATOP.

OtpaxeHue I IPOXOkKICHUE Yepe3 TIOTeHI[MaTbHbIH Hapbep.

Ou3uyecKie BEIIMIMHEb] H ONIEPATOPHL. DPMHTOBHI OEPATOPEL

OpTOroHaNBHOCTH B HOPMHPOBKA COGCTBEHHEIX (DYHKITHix 3PMHTOBBIX OIIEPATOPOB.
Beravciienne BeposATHOCTEH pe3ybTaToOB H3MepeHHH 1 CPEIHMX 3HAYEHUIA.
CobcrBenHble (hyHKIMH B COGCTBEHHBIE 3HAUESHHUS OIIEPATOPOB KOOPIMHATEL ¥ HMITY/IbCA.
. 'amunpronman. CraimonapHsie COCTOSHNS.

CobcrBennble 3HA9CHHS U COGCTBEHHEIE (hYHKIH OIIEpaTOpa MOMEHTa UMIIY.IhCa.
Ypasnrenue penunrepa /Ui YaCTHIE! B [EHTPATLHOM TIOTE. CrnexTp aHepruu JnekTpoHa B
aToMe BOZOpOo/a.

. KBazuknaccuuyeckoe HpH6JIH}I{eHPIe. HBH}KCHI/IB B IOTEHUHAIBLHON IMe U MPOXOXK/JIECHHEC

4epes 6apbep B KBa3HKIACCHYECKOM IPUOIHIKEHHH.

CranuonapHast TeOpUs BO3MYIICHHUI,

HecranuonapHas Teopus Bo3MymeHHil.

- BsaumopelicTeue ¢ anexrpomarauTHeIM mostem. [loromenye 1 H3TYYEHHE CBeTa.
CrioHTaHHOE ¥ BHIHYKIEHHOE H3ITy4eHHE.

CriuH anemenTapHO# JacTHibL CHCTEMBI TOKACCTBEHHBIX JACTHIL,

- MHOroas1eKTPOHHEIe aTOMBL [leproMueckas cHcTeMa JTEMEHTOB.

. AtoM B SNCKTPHYECKOM H MarHuTHOM II0JISX.
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