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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPporpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIeTeHIIU

®opmupyemast

KoMIleTeHust (¢

yKa3aHHeM Ko0/12)
OIIK-1. Cnocoben
NPUMEHSTH 0a30BbIe
3HaHMS B 00J1aCTH (HU3UKO-
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHbIX HayK B
cdepe cBoeit
npodeccuoHanbHOM
NeSITeTbHOCTH;

Koa n HaumeHnoBanue
MHINKATOPA I0CTHKEHHS
KOMIEeTeHIUH

OIIK-1.1. Paz6upaercs B
OCHOBHBIX MTOHATHUSX U
3aKOHaX (DPM3UKHU U APYTUX
€CTECTBEHHBIX HayK, METOJ1aX
MaTeMaTHYeCKOro anmapara u
CHCTEM

OIIK-1.2. Pemaer
CTaHJapTHBIC
npodeccCuOHATbHBIE 33/1a4H C
NpUMEHEHHEM (PU3HKO-
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
3HaHWM, METOJaMU HAy4YHOI'O
aHaJIM3a U MOJICJIMPOBAHUS

OIIK-1.3. IIpoBoaut
TEOPETUYCCKHE U
OKCIIEpUMEHTAJIbHBIC
UCCIIEIOBaHHS B chepe
poQeCCHOHAIBHON
JeSITeIbHOCTH

Pe3yabTaThl 00yUeHus M0
AMCUUNJIMHe (MOLYJII0)

OO0yuaromuiics T0KEH:
pa3buparbes B 3aKOHAX M METOAX
UCCJIEIOBaHUM B 00J1aCTH
€CTECTBEHHBIX HAaYK, (H3UKHU U
MaTeMaTUKU

OOyyJarommiicst TOJKEH:

pelaTh 3a1a4n
npodeccrnoHaIbHOM
JeSITeIIbHOCTH, TIPUMCHSISI 3aKOHBI
(U3MKH, ECTECTBEHHBIX HAYK U
MaTeMaTHKH. AHAJIM3UPOBATh
3aa4n mpodeccuoHaTBHOM
JeSITeJIbHOCTH HA OCHOBE
MTOJI0KEHUH, 3aKOHOB U METO0B
(U3MKH, €CTECTBCHHBIX HAYK U
MaTeMaTUKH.

OO0yuaromuiicst 10KEH:

: BJIQJICTh MMOHSITUHHBIM
anmapaTom, TEOPETUIECKIUMHU
NPECTaBICHUSMU U
IKCIIEPUMEHTAIbHBIMU HABBIKAMH
B 00J1acTH MpohecCHOHATbHON
JeATEIbHOCTH, HABBIKAMHU Pa0OTHI
¢ yueOHOM, Hay4yHOH! 1 y4eOHO-
METOJIMYECKOMN JTUTEPATYPOU.

2. lenn 1 MeCTO TMCHUILINHBI (MOYJIsI) B CTPYKType 00pa30oBaTeIbHOM NPOrpaMMblI

[enu n3ydeHus TUCHUIUIUHBIL:

JlaHHast TUCUUIUIMHA peau3yeTcs B paMKaXx BapUaTUBHOM YacTH.

Jl1s 0OCBOEHMSI TUCHUIUIMHBI HEOOXOMMbI KOMITETEHIINH, C(POPMUPOBAHHBIE B paMKaxX U3yueHUs
CIEeNyIINX IuciuuIuinH: «MexaHukay, «TeopeTndeckas MeXaHHMKAa; MEXaHMKa CIIIOLIHBIX
cpeny, «MaremMaTU4eCKui aHAIIA3).

OcBoeHue MaHHON MUCHHMIUIMHBI SBISIETCS HEOOXOIUMOM NMPH MPOXOXKJICHUH MPEIIUIIIOMHON
MIPaKTHUKH, py Hanncannu BKP.

Hucuunnuna uzydaercs Ha 4 Kypce B 8 cemecTpe



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyaromuxcs ¢ npernoaasaresieM (110 BUIAM y4eOHBIX 3aHATHI) H HA CAMOCTOATEIbHYIO
padoTy o0y4aromuxcs

OO6mast Tpy10eMKOCTh (00bEM) TUCIUILIMHBI COCTaBisAeT 3 3ad. ex., 108 aka. .

O0BbeM THCHUIIINHBI

Bcero uyacos

Ounas popma o0yueHust

OO0m1as TpyA0eMKOCTh JUCITUTLTHHBI 108
Y4eOHBIX YacOB HA KOHTAKTHYIO PaboTy C MperoaBaTesem:
JIEKIIUHA 26
MPAKTHYECKUX (CEMHUHAPCKHX ) 42
npyrue ¢hopmbl KOHTaKTHOU paboThl (DKP) 0,2
V4eOHBIX 4YacOB Ha KOHTPOJIb (BKJIFOYAsl 4aChl IOJTOTOBKH):
3ayer
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatomuxcs (CP) 39,8
D®opMbl KOHTPOJIS CemecTpsl

3a4€T

8

4. Conep:xkanue TUCHUILTUHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3aeiam) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM Y4eOHbIX 3aHATHH (B

aKaJeMUYeCKHUX 4acax)

Buabl y4eOHbIX 3aHATHH,
BKJII0Yasi CAMOCTOSATEIbHYIO

padory o0y4aromuxcs u

3‘; HanmenoBanue pa3jiesia / TeMbl JMCHMILIAHBI TPYA0EMKOCTH (B 4acax)
KonraktHasi pa6ora ¢
npenogaBarejiemM CpP
Jlek IIp/Cem JIad
1 Teopusi OTHOCHTEJIBHOCTH 26 42 0 39,8
1.7 | O0oO1IeHne oMMcanHus 3aKOHOB JBIKEHNS Ha 3 5 0 4.8
YeThIpeXMEPHOE MpocTpancTBo. KoBapuaHTHas 1
KOHTpaBapuaHTHast POPMYITHUPOBKA 3aKOHOB
npuposl. [IpaBuiio nepexoaa B Ipyryro CUCTEMY
OTCU€Ta B MICEBJIOEBKINI0BOM ITPOCTPAHCTBE.
1.4  OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH, 4 5 0 6
MIPOMEKYTKOB BpeMeHH u JITuH. [lapamokcel
TEOpUHU OTHOCUTENbHOCTHU. [lapamokc OIM3HEIOB.
IIpoctpancTBO, Bpems u cucteMsl orcyera B CTO.
PensaruBucTckas kuHeMaTHUKa. 3aKOH CIIOXKCHUS
ckopocreit B CTO.
1.1 Kunemaruka marepuaigbHOi ToukH. [Tpunimn 3 5 0 6
otHocuTenbHocTH ["anunes. [Ipeo6pa3oBanus
lanunes. HBapuaHTHOCTh YpaBHEHUN TUHAMUKHU
10 OTHOLIEHHIO K IipeoOpa3zoBaHusaM [ anues.
1.2 AOcComOTHBIN XapakTep CKOPOCTH CBETA B 3 5 0 6
KJIACCUYECKOM AJIeKTpoInHaMKKe MakcBea.
[IpoTBOpEUNE ¢ KIACCUYECKON MEXAHUKOI
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Hrrotona.

1.8

PenaruBuctckas nuHaMuka. BeiBon
PEJSITUBUCTCKOTO aHAJIOra BTOPOTO 3aKOHA

HrroTona B koBapuanTHOM popme. iHBapuaHnTHas
Macca 4acTHIlbl. 4-BEKTOP UMITYJIbCA U SHEPTUH.

:‘)HepFI/IH IIOKOA 4aCTHUIIBI.

1.3

1.6

BriBo peoOpazoBanuii Jlopenna u3

IIPEITOJIOKEHUS O IIOCTOSHCTBE CKOPOCTH CBETA B
Bakyyme. CTpykTypa npeobdpazoanuii JlopeHia B

CpaBHEHHH C TIpeoOpazoBaHusiMu [ amues.
CnenuanbHast TEOpUsi OTHOCHTEIILHOCTH.
[Toctynars! DiiHIITENHA.
DKcIepUMEHTATbHOE TTOATBEPKICHHUE
CIeUaIbHON TEOPUU OTHOCUTEIHLHOCTH.
Habumronenne aHoMaabHO JOAT0KUBYLIUX

KOCMHUYECKHX MTU- U MIO- ME30HOB Ha 3emIie.
OO0bsicHeHus (peHOMEHA ¢ TTOMOIIBIO TIOJIOKEHUH

CTO.

1.5

[IpocrpancTBo Munkosckoro. [IpeoOpa3zoBanus
JlopeHna kak BpallleHue CUCTEMbI KOOPIMHAT B
npoctpancTse MuHKOBCKOro. IHTEpBan Mexny
COOBITUSIMH, €r0 MHBapHaHTHOCTh. Kiaccuduxkanus
MHTEPBAJIOB U IPUUYUHHO-CJIEICTBEHHBIE CBSI3U
MEXy COOBITUSIMU B IPOCTPAaHCTBE MUHKOBCKOTO.
AOGCOTIOTHOE MPOIILTIOE ¥ a0COTIOTHOE Oy TyIIee.

[Tpumepsl qruarpamM MUHKOBCKOTO.

Hroro

26 42 0 39,8

4.2. Conepxanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO pa3jejaM (Temam)

Kypc JIeKIMOHHBIX 3aHATHI

Ne HaumenoBanue pazgesia / TeMbl Coaepixanue
AUCHUILTUHBI
1 Teopusi OTHOCHTEJIBLHOCTH
1.7 O06o00uieHne onrcanus 3aKOHOB ABUKEHUS O00011eHNEe OITMCAHUS 3aKOHOB IBMKEHUS
Ha YeThIPEXMEPHOE MPOCTPAHCTBO. Ha YETBIPEXMEPHOE MPOCTPAHCTBO. 3aJaHKe
KoBapnaHTHast 1 KOHTpaBapyuaHTHAs 4-ckanspa, 4-BexTopa 1 4-TeH30pa B
(hopMyIHUpOBKa 3aKOHOB MPUPO/IBL. IPOCTPAHCTBE C MCEBI0EBKINI0BOM
[IpaBuio nepexoa B Ipyryr0 CUCTEMY Mmetpukoi. KoBapuantHas u
OTCYETa B MCEBOCBKINIOBOM KOHTpaBapuaHTHast (pOPMYIHPOBKA 3aKOHOB
MIPOCTPAHCTBE. npupoabl. Poiabs MeTpuueckoro TeH30pa.
CkanspHoe nmpousBenenue. [IpaBuso
repexo/ia B APyryro CUCTEMY OTCYETa B
TICEBJJOEBKJIMIOBOM ITPOCTPAHCTBE.
1.4 OTHOCUTENHEHOCTHh OHOBPEMEHHOCTH, OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH,

MPOMEKYTKOB BpEMEHH U JUIHH. [Tapagokcer
TeOpuu OTHOCUTENbHOCTH. [Tapamokc
o6m3HenoB. [IpocTpancTBo, Bpems 1
cuctemsl orcyera B CTO. PenstuBuctckas
KHHEMAaTHKa. 3aKOH CIIOXKEHHUS CKOPOCTEH B

CTO.

MTPOMEXYTKOB BpeMeHH | JUTHH. [1apaoKkce
Teopuu oTHOcUTeNnbHOCTH. [lapamgokc
osm3HenoB. [IpoctpaHcTBO, BpeMs 1
cuctembl orcyetra B CTO. PenstuBuctckas
KHHEMAaTHKa. 3aKOH CIIOXKEHHS CKOPOCTEH B
CTO. IlpeobpazoBanus JlopeHiia kak
CJIEACTBHE MOCTYJATOB DUHINTEINHA,



COXpAHSIOIINE BUJT ypaBHEHU MakcBera.

1.1 KwunHemaTnka MaTepuaibHOU TOUYKH. Beenenune Onucanne MEXaHUYECKOTO
[Tpuniun otHocuTenbHOCTH [ anumes. JBU>KEHUS B KJIACCHYECKOM MEXAHUKE.
[IpeobpazoBanus ["anues. KunemaTtuka maTepu-aabHON TOYKHA. 3aKOH
NuBapuaHTHOCTh ypaBHEHUN AUHAMUKH [0  MHEPLMHU U UHEPLHUATBHBIE CUCTEMbI
OTHOIICHHUIO K peoOpa3oBanusM [anunes.  orcuera. [I[puHIUMI OTHOCUTEIBLHOCTH

lanmunes. [IpeoOpa3oBanue KOOPAUHAT U
CKOPOCTEH B KJIaCCUYECKON MEXAHHKE
(mpeobpazoBanus [anues). 3aKOHBI
Herorona. YpaBHeHUs IBUKEHUS.
HMHBapuaHTHOCTH YpaBHEHUN JUHAMUKH 110
OTHONICHHUIO K npeoOpazoBaHusM [ anumnes.
[IpocTpaHcTBO M BpeEMs B KIIACCHYECKOM
MexaHuke. OrpaHu4eHus1 KapTUHbI MUpa 110
Herotony.

1.2 AOGcomoTHBIN XapaKTep CKOPOCTH CBETA B Hcropus n3mepeHnst CKOpOCTH CBETA.
KJIACCUYECKOM 3IEKTPOJUHAMUKE Merton Pémepa. AGCONIOTHBIN XapaKkTep
Makcgeiuia. [IpoTuBopeune ¢ KIacCUHYECKOM = CKOPOCTH CBETA B KJIIACCUYECKOM
MexaHukou HerotoHa. 3JIeKTpoArHaMuKe Makcsesa.

[IpoTrBOpeUne ¢ KIACCUYECKON MEXAHUKOMN
Herorona. Mnes mupoBoro a¢upa.
N3mepenue ckopocTu JBUKEHUS 3eMIIH
OTHOCHUTEILHO 3(p1pa B SKCIIEPUMEHTE
Maiikenscona-Mopiu (1887).

1.8 PenaruBuctckas quHaMuka. Beison 4-paanyc-BeKTOp, 4-CKOPOCTb, 4-
PENSATUBUCTCKOrO aHaJora BTOPOTO 3aKOHa  yCKOpeHHe. PenaTuBUCTCKas TMHAMHUKA.
HeroToHa B KOBapuaHTHOU (opme. BbIBOJ pEeATUBUCTCKOIO aHAJIOra BTOPOTo
WNuBapuanTHas Macca 4acTulibl. 4-BEKTOP 3akoHa HploTOHA B KOBapuaHTHOM hopme.
UMITYJIbCA ¥ SHEPTUU. DHEPTUs MOKOSI WuBapuanTHast Macca 4acTUIbl. 4-BEKTOP
YaCTHIIBL. UMITYJIbCa ¥ SHEPTUHU. DHEPTUSI IOKOSI

yactullbl. yHkius Jlarpanxa st
CBOOOHOM PENSATUBUCTCKON YaCTHIIBI.
[IpuMepsI pensITUBUCTCKUX PACUETOB B
nuHaMuke yactull. Heynpyroe
CTOJIKHOBEHUE JBYX PEJIATUBUCTCKHUX
YacTHL.

1.3 BeiBog npeobpazoBanuii Jlopenna u3 I'nmnoresa Jlopenna-duipkepanpaa o
MIPEATIONIOKEHHS O TIOCTOSTHCTBE CKOPOCTH COKpAIICHUH JJIMH KaK MOMbITKA
cBeTa B BakyyMme. CTpykTypa o0BsicHeHus onbiTa Maiikenbcona-Mopiu.
npeoOpa3oBanuii JlopeHna B cpaBHEHUH C BriBo npeobpazoBanuii Jlopenna u3
npeoOpazoBanusamu ["amunes. CniennanbHas — HPEINONOKEHHUS O TOCTOSHCTBE CKOPOCTH
TE€OpHs OTHOCUTEIBHOCTH. [TocTynarsl cBera B Bakyyme. CTpykTypa
DUHIITENHA. npeoOpazoBanwmii JIopeHa B CpaBHEHUU C

npeobpazoBanusmu ["anunes.Mecto
9KCIIEPUMEHTA B UCTOPUU (PUBUKHU.
CnenctBus u3 onslta Maiikenscona-Mopun.
Jpamatudeckas cutyanus B Gu3MKe Ha
py6exe 19 u 20 BekoB. CrieruanbHas
TEOPHsI OTHOCUTENBHOCTH. [locTynaTel
OWHIITENHA.

1.6 DOkcnepuMeHTaTbHOE MOATBEPXKICHHUE OKCEepUMEHTAILHOE MOATBEPKACHHE

CHGHI/IﬂJ’IBHOﬁ TEOPHUU OTHOCUTCIIBHOCTH.

CHGHH&HBHOI;'I TECOPHUU OTHOCUTECIIBHOCTH.



Hal6mronenne anHoManbHO TOJITOKHBYIIIAX

KOCMHMYCCKHUX ITH- U MIO- ME30HOB Ha 3eMIIc.

OObscHeHus peHOMEHa ¢ TTOMOIIBIO
nonoxenuit CTO.

OxcnepumenT Kennenu-Toprnaiika (1932)
0 MOCTOSIHCTBE CKOPOCTH CBETa B Pa3HBIX
cuctemax orcyera. OneHka TOUHOCTH
skcriepuMenTa. HabmoqeHne anoMaibHO
JOJTOXKUBYIIUX KOCMUYECKUX MU~ U MIO-
Me30HOB Ha 3emute. O0bsicHeHus (heHOMeHa
¢ moMoInkso nonoxenuit CTO.

1.5 TIIpoctpancTBo MUHKOBCKOTO. [IpocTpancTBO MUHKOBCKOTO.
[IpeobpaszoBanus JlopeHIa Kak BpamieHue [IpeoOpazoBanus JlopeHIa Kak BpalieHue
CUCTEMBI KOOPAHMHAT B IPOCTPAHCTBE CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE
Munkosckoro. HTepBan mexny Munkosckoro. Muposas nunus. MaTepsan
COOBITHSIMM, €T0 HHBAPUAHTHOCTb. MEXy COOBITHSIMM, €r0 MHBAPHUAHTHOCTb.
Knaccudukanus uarepBanoB u npuunHHO-  Kiaccudukaius HHTEpBalIoOB U IPHYUHHO-
CJICZICTBEHHBIE CBSI3U MEX/y COOBITUAMU B CJICIICTBEHHbIE CBA3HM MEX]y COOBITUSIMU B
pocTpaHcTBE MHUHKOBCKOT0. AOCOJIIOTHOE  TPOCTpPaHCTBE MUHKOBCKOTO. AOCOIIOTHOE
MPOLLIOE U a0COTIOTHOE OyayIIee. IpOILIOe U a0COTIOTHOE OyayIIee.
[Ipumeps! quarpaMm MHUHKOBCKOTO. [Ipumeps! quarpaMm MHUHKOBCKOTO.

Kypc npaktudeckux/ceMuHapCKUX 3aHATUI

Ne HaumenoBanme pa3jaesa / TeMbl JUCHUAINIAHbBI Conep:xkanue

1 Teopusi OTHOCHTEJIbHOCTH

1.7 OO6o0061eHne onyucaHus 3aKOHOB JIBM)KEHUS Ha YETBIPEXMEPHOE Pemenue 3anau
npoctpancTBo. KoBapuaHnTHast 1 KOHTpaBapraHTHas (POPMYIHPOBKa 10 TeMe
3aKOHOB IIpupobl. [IpaBuiio nepexona B Ipyryro CUCTEMY OTCUETA B
TIICEBJIOEBKIJIMIOBOM ITPOCTPAHCTBE.

1.4 OtHOCUTENBHOCTH OJHOBPEMEHHOCTH, IPOMEXKYTKOB BPEMEHH U JUIMH. Pemenne 3anau
[Tapagokcel Teopun OTHOCUTENBHOCTH. [lapafokc 0113HELOB. 10 TeEME
IIpoctpanctBo, BpeMs u cuctemsl orcyera B CTO. PensituBucrckas
KHHEMaTHKa. 3aKoH cioxeHus ckopocteit B CTO.

1.1 Kunemaruka matepuajibHOM ToUkH. [IpUHIMT OTHOCUTENBHOCTH Pemenne 3amau
INanunes. [Ipeobpazosanus ['anunes. UHBapuaHTHOCTD ypaBHEHUH 10 TEME
JMHAMHKU 10 OTHOIICHHUIO K npeoOpa3oBaHusM [ anumes.

1.2 AOGcComoTHBIN XapaKTep CKOPOCTH CBETA B KIIACCHYECKON Pemenne 3amau
anekTpoauHaMuke Makcseinia. [IpotuBopeune ¢ kilaccuueckon 10 TeEME
MexaHukou HeroToHa.

1.8 PenaruBucTckas TUHaAMUKa. BBIBO/ PEISITHBHCTCKOTO aHAJIOTA BTOPOTO Pemenne 3amau
3akoHa HploToHa B KOBapuaHTHOM hopme. IHBapuaHTHast Macca 10 TeEME
YacTHULIbI. 4-BEKTOP UMIYJIbCA U SHEPTUU. DHEPTUs TOKOS YaCTUIIBI.

1.3 BeiBog npeobpazoBanuii JIopeHIa U3 MPEIIOT0KEHUS O MOCTOSIHCTBE Pemenne 3amau
CKOpOCTH cBeTa B Bakyyme. CTpykTypa npeodpazoBanuii JlopeHna B 10 TEME
cpaBHEHUU ¢ TIpeoOpazoBanusimMu [ anunes. CrienuanbHas TEOpHst
OoTHOCUTENBHOCTHU. [TocTynaTel OWHIITEIHA.

1.6 DOkcnepuMeHTaTbHOE MOATBEPXKICHHUE CIIEIUATBHON TEOpHH Pemenue 3anau
oTHOcUTeNbHOCTH. Habmoienue aHoManbHO JOATOKUBYIIMX o TeMe
KOCMHYECKHX IMH- U MIO- M€30HOB Ha 3emiie. OObsicHeHus (heHOMEHa C
nomouiso nosoxkenuit CTO.

1.5 TIIpocrpancrBo Munkosckoro. IIpeo6pazoBanus Jlopenua kak Bpamenue = Pemenue 3agau

CUCTEMBI KOOPAUHAT B IPOCTpaHCTBE MUHKOBCKOrO. IHTEpBan Mexay
COOBITHSIMH, €70 MHBApUAHTHOCTH. Kiaccugukaius MHTEpBaioB U
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKY COOBITHSIMU B IIPOCTPAHCTBE
MuHKOBCKOro. AGCOIIOTHOE MPOLLIOE U a0COIIOTHOE OyAyILEee.
[Ipumeps! tnarpaMm MHUHKOBCKOTO.

6

10 TEMEC






