[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:
®WO: Coipos Uropb AHaTonbeBmY

CTEPJINTAMAKCKHI ®UIJITUAJ

Rlomxocre: ﬂ”pe'i?ﬁg%gﬁl}%lgg)l"o I'OCYITAPCTBEHHOI'O BIO/DKETHOI'O ObPA3OBATEJIBHOI'O

[lata nognucanus:
YHUKanbHbI MPOrpaMMHbIA KIKOY:

YUYPEXJAEHMA BEICIHEI'O OBPA3OBAHUA

b683afeb64d7e9764175886ci9626a1 ¥ RMMCKIN YHUBEPCUTET HAVKI M TEXHOJIOT My

®dakynbTeT Ecmecmeennonayunuiii
Kadenpa Oobwent u meopemuyueckou pusuxu
PaGouyas nporpamMma qucuunJInHbI (MOIYJIs1)
JUCIUIIINHA DT/1./1B.01.01 Cneyuanvnasa meopus OmHOCUMEIbHOCIMU
4acTh, GopMUpyeMas yYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHU
Hanpasnenue
03.03.02 Qu3uka
KO HAaMMCHOBAaHUC HAIIPABJICHUA

[Iporpamma

Meouyunckaa gpusuka

®opma 00yueHust
Ounas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2023 1.

PazpaboTunk (cocTaBUTEH)
K.(h.-m.H., Ooyenm, oouyenm

3enenosea M. A.

y4eHas CTeNeHb, TOMKHOCTh, DO

Crepnuramak 2023



1. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHAUKATOPAMU JO0CTHXKEHHU S
I 0Y 0 1 (S ) 3 01070 O 3

2. lenn 1 MecTO AMCHHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrPaAMMBI ........ 3

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBa
aKajgeMHYecKHX WJINM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHbIX HA KOHTAKTHYIO padoTy
00y4arouuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO
PACOTY OOYUAROIIIMIXCS ....ceenvveirieneeenteesitesteesiee e st e saee s st e saae e st e saseesneesaneesseesane e reesaneesseesneesnnesaneennns 4

4. Coneprkanue IMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BHU/I0B Y4eOHBIX
T )¢ 0 4 U 7 17 (PO UUUPPP PP 4

4.1. Pa3nenbl TUCIUIUTHHEI B TPYAOEMKOCTD T10 BHJIaM y4eOHBIX 3aHATHI (B
AKATIEMHIUECKIIX TACAX ) +uuveeuvrerureenseensseenseesneesseesstesseesseesseeasseessessnseesseeanseesseesnsesssessnseesseesnses 4

4.2. ConeprkaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM (TEMAM) c..eeenveenereanrennnes 5

5. Y4eOHO-MeTOoaMYeCKOE 00ecnievyeHHe I CAMOCTOSATEIbHOM padoThl 00yYaOIIUXCS 110
AMCHMIITTHHE (MOLYJITEO) ...ceeiiuitiieeeiiiteeesaiteteseaseteessauseeeesaamseeeesaassteessannseeesaansseeessanseeeesansaeeessnnneeesan 8

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieueHrue TUCHUILIMHBI (MOAYJIS) .......... 9
6.1. [lepeuens yueOHOM IUTEpATYpPbl, HEOOXOAUMOM 711 OCBOEHUS ATUCUHUIUIHHBI (MOY1s1)9

6.2. [lepeueHb AIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM, COBPEMEHHBIX MPO(ECCHOHATBHBIX
0a3 TaHHBIX U UHOOPMAITMOHHBIX CITPABOUHBIX CHCTEM ....eeeuereeerreesnreesireeesneeesiseeesiseessneess 10

6.3. [lepeueHb TUIIEH3MOHHOTO ¥ CBOOOTHO PACIIPOCTPAHSIEMOTO MIPOTPAMMHOTO
o0ecreueHust, B TOM YHUCJI€ OTEYECTBEHHOTO TTPOUBBOACTBA «.eeeeuvreerurreerrreenrreesneeesiseessneens 11

7. MaTtepuajibHO-TeXHUYeCKas 6a3a, He0OXoAUMAs ISl OCYIIECTBIeHHs 00Pa30BaTeILHOIO
MPOLECCA MO JUCHHMIIITHHE (MOIYIIED) .....vviiiiiiiiiieeiieeeiiteeesiteeesteesseeesaseeesneeessneeesneessareeesneesnns 11



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

KOMIIeTeHIIU

®opmupyemast

KoMIleTeHust (¢

yKa3aHHeM Ko0/12)
OIIK-1. Cnocoben
NPUMEHSTH 0a30BbIe
3HaHMS B 00J1aCTH (HU3HKO-
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHbIX HayK B
cdepe cBoeit
npodeccuoHanbHOM
NeSITeTbHOCTH;

Koa nu HaumenoBanue
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
CTaH/apTHBIC
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 METO/IaX
UCCJIEIOBaHUM B 00J1aCTH
€CTECTBEHHBIX HAaYK, (H3UKHU U
MaTeMaTUKU

OOyyJarommiicst TOJIKEH:

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 10IKeH:

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

2. llenn 1 MeCTO TMCHUIVIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOIrpaMMbl

[enu n3ydeHus TUCHUIUIUHBIL:

JlaHHast TUCUUIUIMHA peau3yeTcs B paMKaXx BapUaTUBHOM YacTH.

Jl1st ocBOEHMSI IUCUUIUIMHBI HEOOXOJUMbI KOMITETEHINH, C(POPMHUPOBAHHBIE B paMKax U3yueHUs
ClIeqylomuX auciuIuiH: «Mexanukay, «TeopeTnueckas MEXaHMKA; MEXaHMKA CIUIOLIHBIX
cpeny, «MaremMaTU4eCKui aHAIIA3).

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

Hucuunnuna uzydaercs Ha 4 Kypce B 8 cemecTpe



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 32a4€THBIX eJHHULAX C YKA3aHHEM KOJHYeCcTBA
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

O6mmast Tpy10eMKOCTh (00hEM) TUCIUILIMHBI COCTaBIsAeT 3 3a4. exn., 108 akan. d.

Bcero uyacos
O0BbeM THCHUIIINHBI
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
VY4eOHBIX 4aCOB Ha KOHTPOJIb (BKJIIOYAst Yachl OJTOTOBKH):

3ayer
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatomuxcs (CP) 39,8

D®opMbl KOHTPOJIS CemecTpsl

3a4yeT 8

4. Copep:xkanme TUCHUIIHHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiam) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B YUeOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM Y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX 4acax)

Buabl y4eOHbIX 3aHATHH,
BKJII0Yasi CAMOCTOSATEIbHYIO
padory o0y4aromuxcs u

3‘; HanmenoBanue pa3jiesna / TeMbl JMCHMILIAHBI TPYA0EMKOCTH (B 4acax)
KonraktHasi pa6ora ¢
npenogaBarejiemM CpP
Jlek IIp/Cem JIad
1 Teopusi OTHOCHTEJIBHOCTH 26 42 0 39,8
1.1 Kunemaruka marepuagbHoOi ToukH. [Tpunimn 3 5 0 6

otHocuTenbHoCcTH ["anunes. [IpeoOpa3oBanus
INanunes. THBapraHTHOCTh YpaBHEHUIN JUHAMUKU
10 OTHOLIEHHIO K IIpeoOpa3zoBaHusaM [ anues.

1.2 AOGcomoTHBIN XapakTep CKOPOCTH CBETA B 3 5 0 6
KJIACCUYECKOH 2JIeKTpouHamMuke Makcaesia.
IIpoTuBOpEUNE € KIACCUUYECKON MEXAHUKOM
Hprorona.

1.3  BwBox npeobpa3zoBanwmii Jlopenna u3 4 5 0 4
MPEANOI0KEHHS O TOCTOSIHCTBE CKOPOCTH CBETA B
Bakyyme. CTpykTypa npeobpazoBanuii Jlopenia B
CpaBHEHMH C TIpeoOpazoBaHusMuU [ amues.
CrernuanpHasi TEOpUS OTHOCHTEIIBHOCTH.
[TocTynare! DiiHIITEHHA.

1.4  OTHOCHTENHHOCTH OJTHOBPEMEHHOCTH, 4 5 0 6
MIPOMEXKYTKOB BPEMEHH U JUTHH. [1apaqokcel
TEOpUHU OTHOCUTENbHOCTHU. [Tapamokc OIM3HEIOB.
[TpoctpancTBo, BpeMs u cucremsl otcuera B CTO.

4




PengarTuBucTckast KUHEMATUKA. 3aKOH CIIOKEHUS

ckopocteit B CTO.

1.5

[IpoctpancTBo Munkosckoro. IIpeoOpa3oBanus 3 6 0 4

JlopeHna kak BpallleHuEe CUCTEMbI KOOPIUHAT B
npoctpancTse MuHkoBckoro. MIHTepBan mexny
COOBITUSIMM, €r0 MHBapHaHTHOCTh. Kiaccudukanus
MHTEPBAJIOB U IPUYUHHO-CJIEICTBEHHBIE CBSI3U
MEXy COOBITUSIMU B IPOCTPAaHCTBE MUHKOBCKOTO.
AOGCOTIOTHOE MPOIILTIOE ¥ a0COMIOTHOE Oy TyIIiee.

[Tpumepsl quarpamMmM MUHKOBCKOTO.

1.6

1.7

1.8

:‘)KCHepI/IMCHTaHBHOC IMOATBCPKIACHUC
CHeLHUaIbHOM TCOPHUU OTHOCUTCIIbBHOCTHU.
Ha6J'IIO,I[CHI/IC AHOMAJIbHO OOJITOXKUBYHIUX

KOCMHYECKHUX IIH- U MIO- ME30HOB Ha 3eMIIE.
OO0bsicHeHus eHOMEHa ¢ MTOMOIIBIO TTOJIOKEHU I

CTO.

O0001IeHrEe OMUCaHU 3aKOHOB IBIDKEHUS Ha
YeThIpeXMEepHOE MpocTpancTBo. KoBapuaHTHas u
KOHTpaBapuaHTHasI POPMYITUPOBKA 3aKOHOB
npupobl. [IpaBuiio nepexoja B JPyryr CUCTEMY
OTCYETA B IICEBIOCBKINIOBOM IIPOCTPAHCTBE.

PenstuBucTckas nuHamMuka. BeIBoj
PECIATHBUCTCKOI'O aHAJIOTa BTOPOI'O 3aKOHA

HrroToHa B koBapuanTHoi ¢opme. THBapuanTHas
Macca 4acTHIbl. 4-BEKTOP UMITYJIbCA U DHEPTHUHU.

3Hepr1/m IIOKOA 4aCTHUILIBI.

4,8

Hroro

26 42 0 39,8

4.2. Copep:xanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO pa3jejaM (TeMaMm)

Kypc JIeKIMOHHBIX 3aHATHI

Ne HaumenoBanue pazgesia / TeMbl Coaepixanue
AUCHMILTUHBI
1 Teopusi OTHOCHTEJIBLHOCTH
1.1 Kunemaruka MaTepuabHON TOUKH. Benenne Onucanre MeXaHMYECKOTO
[Tpunuun otHOCUTENBHOCTH [ ammes. JIBIDKEHUS B KJIIACCMUYECKON MEXaHHKE.
[IpeobpazoBanus ["anumes. KunemaTtuka marepu-aabHON TOYKH. 3aKOH
VHBapuaHTHOCTh YpaBHEHUN AMHAMHUKY 110  MHEPLUH U MHEPLHATIbHbBIE CUCTEMBI
OTHOIIEHHUIO K npeoOpa3oBanusim ['anunes.  orcuera. [I[puHIMI OTHOCUTEIBLHOCTH
INanunes. [Ipeobpa3zoBaHue KOOpIUHAT U
CKOpPOCTEH B KJIACCUYECKON MEXaHHUKE
(mpeobpazoBanus ["anunes). 3akOHBI
HeroTtoHa. YpaBHeHUs IBUKEHUS.
VHBapuaHTHOCTh YpaBHEHHM JUHAMUKH 110
OTHONICHHUIO K NpeoOpa3oBaHusM [ anumes.
IIpocTpaHcTBO M BpeMs B KJIACCUYECKON
MexaHuke. OrpaHudeHus] KapTHHBI MEPa T10
Hsrotony.
1.2 AOGcomoTHBIN XapaKTep CKOPOCTH CBETa B Hcropust n3MepeHust CKOpOCTH CBETA.

KJIACCHYECKOU IJIEKTPOIUHAMUKE
Makxkcgemna. [IpotuBopeune ¢ kitlaccu4eckon
MexaHukor HeroTona.

Meton Pémepa. AGCONIOTHBIN XapakTep
CKOPOCTH CBETa B KIIACCUYECKON
ANIEKTPOJMHAMUKe MakcBeia.



[IpoTrBOpEUrE ¢ KIaCCUUYECKON MEXaHUKOMN
Herorona. Mnes muposoro s¢upa.
H3MepeHne CKOpOCTH ABUKEHUS 3eMITU
OTHOCHUTEIILHO 3(pHpa B IKCIIEPUMEHTE
Maiikenscona-Mopiu (1887).

1.3

1.4

1.5

1.6

1.7

BriBog ipeo6pazoBanuii Jlopenia u3
MPEANOI0KEHHS O TOCTOSIHCTBE CKOPOCTH
cBeTa B Bakyyme. CTpykTypa
npeoOpaszoBanuii JIopeHIa B CpaBHEHUH C
npeodpazoBanuamu ["anunes. CrneunanbHas
TEOpHUsi OTHOCUTENbHOCTHU. [locTynaTel
OWHIITEWHA.

OTHOCHUTENBHOCTDh OJJHOBPEMEHHOCTH,
MIPOMEXYTKOB BpeMeHH U JUTHH. [lapamokcer
Teopuu oTHOcuTenbHOCTH. [Tapagokc
osmm3HenoB. [IpocTpancTBO, BpeMs 1
cucrembl orcyera B CTO. PenstuBucrckas
KHMHEMAaTHKa. 3aKOH CJIO’KEHHSI CKOPOCTEH B
CTO.

[IpoctpancTBO MUHKOBCKOTO.
IIpeoOpa3oBanus JlopeHIa kak BpalieHue
CHUCTEMbI KOOPAUHAT B IPOCTPAHCTBE
Munkosckoro. MHTEpBan Mexny
COOBITUSIMH, €I0 UHBAPUAHTHOCTb.
Knaccugukaius MHTEpBaIOB U MPUYUHHO-
CIIEICTBEHHBIE CBSI3H MEXKIY COOBITUSMH B
npocTpancTBe MUHKOBCKOT0. AOCONIIOTHOE
MIPOIIJIOE M a0COMIOTHOE OyylIiee.
[Ipumeps! quarpaMm MHUHKOBCKOTO.
DKcrepuMEHTAIbHOE MMOATBEPKACHNE
CIELIMAJIBHON TEOPUU OTHOCUTEIBHOCTH.
Habntoienne aHoManbHO AOAT0XKUBYIIMX
KOCMHUYECKHUX ITU- U MIO- ME30HOB Ha 3eMJIE.
OO0bsicHenus (peHOMEHa ¢ TTOMOIIBIO
nostoxxenuid CTO.

O000611IeHNE OMTUCAHUS 3aKOHOB JIBMKEHUS
Ha YeThIPEXMEPHOE MPOCTPAHCTBO.
KoBapnaHTHast 1 KOHTpaBapyUaHTHAs
(hopMyIHUpOBKa 3aKOHOB MPUPO/IBL.
[TpaBwiio mepexoa B IPyryro CUCTEMY

I'unoresa Jlopenna-®uipkepanbia o
COKpALIEHUH JIUIMH KaK IOIbITKA
0o0BbsicHeHM orbiTa MalikenbcoHna-Mopiu.
BriBo npeobpazoBanuii Jlopenna u3
IPEIOJIOKEHHUS O MTOCTOSHCTBE CKOPOCTH
cBeTa B BakyyMe. CTpykTypa
npeobpazoBanuii JIopeHiia B CpaBHEHUH C
npeobpazoBanusmu ["anuies.Mecto
9KCIIEPUMEHTA B UCTOPUU (PUBUKH.
CanenctBus u3 onsita Maiikenscona-Mopin.
Jpamatudeckas curyainus B Gu3MKe Ha
pyoexe 19 u 20 BexoB. CrieninanbHast
Teopusi oTHOCUTeNbHOCTU. [locTynaTer
DWHINTEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH,
IPOMEXKYTKOB BpeMeHH U JuiiH. [lapagokcsl
Teopuu oTHOcUTenbHOCTU. [lapagokc
6nu3nenos. [IpocTpancTBo, Bpems u
cuctembl orcueta B CTO. PenaruBuctckast
KMHEMaTHKa. 3aKOH CJIOKEHHs CKOpOCTel B
CTO. IlpeobpazoBanus Jlopenia kax
CJIEICTBHE MOCTYJIATOB DUHIITEIHA,
COXpaHsIOIIKE BUJ ypaBHeHUN MakcBeiuia.
[IpocTpancTBO MUHKOBCKOTO.
IIpeoOpaszoBanus JlopeHIa kak BpalieHue
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE
Munkosckoro. Muposas nuaus. MaTepsan
MEX/1y COOBITUSMHU, €T0 HTHBAPUAHTHOCTb.
Knaccudukanus HHTEpBaIOB U MPUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY COOBITUSIMU B
npocTpaHcTBe MUHKOBCKOT0. AGCOIIOTHOE
IPOILIOe U a0COTIOTHOE OyayIIee.
[Ipumeps! quarpaMm MHUHKOBCKOTO.
DKcrnepuMeHTaIbHOE MOATBEPKACHHUE
CIEMAIBHOM TEOPUH OTHOCUTEIIBHOCTH.
OxkcnepumeHT Kennenu-TopHupaiika (1932)
0 ITOCTOSIHCTBE CKOPOCTH CBETA B PA3HBIX
cuctemax orcyera. OneHka TOUHOCTH
skcnepuMenTa. HabumoieHre aHoManbHO
JOJTOXKUBYIIUX KOCMUYECKUX MH- U MIO-
Me30HOB Ha 3emiie. O0bsicHeHHs (peHoMeHa
¢ nomoupro nojoxennit CTO.

O06006111eH1Ee ONHMCaHUs 3aKOHOB JIBHKEHUS
Ha YETBIPEXMEPHOE NIPOCTPAHCTBO. 3ajaHKE
4-ckansipa, 4-BeKTopa u 4-TeH30pa B
MIPOCTPAHCTBE C TICEBIOEBKINIOBOMN
MeTpukoi. KoBapruaHnTHas u



OTCYETa B N1CEBIOEBKINI0BOM
IIPOCTPAHCTBE.

KOHTpaBapuaHTHasi (OpMYIMPOBKA 3aKOHOB
pupobl. Poibs MeTpuueckoro TeH3opa.
Cxansapaoe npoussenenue. [IpaBuio
Iepexo/ia B APYryr0 CUCTEMY OTCUETA B
NICEBJOEBKIIUIOBOM ITPOCTPAHCTRE.

1.8 PenstuBucTCcKas nuHaMuka. BeiBos 4-pamnyc-BeKTOp, 4-CKOPOCTH, 4-
PENATUBUCTCKOIO AaHAJIOra BTOPOI'O 3aKOHA  yCKOpeHHe. PensTuBucTCKas AMHAMUKA.
Hrrotona B koBapuanTHoi opme. BbIBOJ peATUBUCTCKOIO aHajaora BTOPOro
WHuBapuaHTHast Macca 4acTullbl. 4-BEKTOP 3akoHa HploTOHA B KOBapuaHTHOH (opme.
HMITYJIbCA ¥ DHEPTUU. DHEPIUs OKOS WNuBapuanTHas Macca 4acTULbl. 4-BEKTOP
YacTULIBI. HMITYJIbCA ¥ SHEPTUU. DHEPrus MOKOsI

yactullbl. @yHkiusa Jlarpanxa st
CBOOOTHOMN PENSATUBUCTCKON YaCTHIIBI.
[IpuMeps! pensITUBUCTCKUX pacyETOB B
JMHamMuKe yactul. Heynpyroe
CTOJIKHOBEHUE JBYX PEJIATUBUCTCKHUX
YaCTHULL.

Kypc mpakTudecknx/ceMuHapCKUX 3aHATUN

Ne HaumenoBanme pa3jaesa / TeMbl JUCHUAINIAHbBI Conep:xkanue

1 Teopusi OTHOCHTEJIbHOCTH

1.1 Kunemaruka MatepualibHOM TOUKH. [IpUHIIMT OTHOCUTETHHOCTH Pewenue 3anau
lamunes. [Ipeobpazosanus ['anunes. UHBapuaHTHOCTH ypaBHEHUI 10 TEME
JUHAMHKH 110 OTHOIICHHUIO K mpeoOpa3oBaHusaM [ anumnes.

1.2 AGOGCOMIOTHBIIN XapaKkTep CKOPOCTH CBETA B KJIACCHUECKOMN Pewrenue 3anau
anekTpoarHamuke Makcsema. [IpotuBopeune ¢ KilacCHuecKon 10 TEME
MexaHukou HerotoHa.

1.3 BeiBog npeobpazoBanuii JIopeHIa U3 MPEaNOI0KEHUS O TOCTOSHCTBE Pemenne 3amau
CKOpOCTH cBeTa B Bakyyme. CTpykTypa npeodpazoBanuii JlopeHna B 10 TEME
CpaBHEHHUU ¢ nipeoOpazoBanusmMu ['anunes. CnenuaibHas Teopus
OTHOCUTENBHOCTH. [TocTynaTel DWHIITEITHA.

1.4 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH, IPOMEXKYTKOB BPEMEHH U JITHH. Pemenue 3anau
[Tapanokcel Teopun oTHOCUTENBHOCTHU. [lapanokc OIM3HEIOB. 0 TeMe
IIpoctpanctBo, BpeMs u cuctemsl orcdera B CTO. PensituBucrckas
KHHEMaTHKa. 3aKkoH cioxeHus ckopocteit B CTO.

1.5 TIlpoctpancrBo MunkoBckoro. [IpeoOpa3zoBanus Jlopenua kak Bpamienue = Perienue 3anau
CUCTEMBI KOOPAMHAT B IPOCTpaHcTBE MUHKOBCKOro. IHTEpBall MeX1y 10 TeEME
COOBITHUSIMU, €r0 MHBApUAaHTHOCTb. Kiaccugukaius nHTEpBaIoB U
MPUYMHHO-CJIEJICTBEHHBIE CBA3U MEX/Y COOBITUSIMU B IPOCTPAHCTBE
MuHKOBCKOT0. AGCOJIFOTHOE MPOIILIOE B a0COMIOTHOE OyayIee.

[Tpumeps! quarpaMm MHUHKOBCKOTO.

1.6 DOkcnepuMeHTaTbHOE MOATBEPXKICHHUE CIIEIUATBHON TEOpHH Pemenue 3anau
oTHOcUTeNbHOCTH. HabmoieHne aHoManbHO JOAT0KUBYIIMX o TeMe
KOCMHMYECKHUX M- U MIO- Me30HOB Ha 3emie. OObsicHeHUs (peHOMeHa ¢
noMorbsio monoxxennit CTO.

1.7 O60061eHne onrucaHus 3aKOHOB JIBH)KEHUS Ha YETBIPEXMEPHOE Pemenue 3anau
npoctpancTBo. KoBapruaHnTHas 1 KOHTpaBapuaHTHasi GOpMYyJIHPOBKa o TeMe
3aKOHOB IIpupobl. [IpaBuiio nepexona B Ipyryro CUCTEMY OTCUETA B
TICEBJIOEBKJIMIOBOM ITPOCTPAHCTBE.

1.8 PenaruBucTckas TUHAMUKA. BBIBO PEISTHBHCTCKOTO aHAIOTa BTOPOTO Pemenue 3amau

3akoHa HploToHa B KOBapuaHTHOM hopme. IHBapuaHTHast Macca
YacTULIbI. 4-BEKTOP UMIYJIbCA U SHEPTUU. DHEPTUs OKOS YaCTUIIBI.
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5. YueOHO-MeTOAHYECKOE o0ecievyeHne 1JIs1 CAMOCTOSATeIbHO padoThl 00yYAKOIIUXCS 110
AMCUUINJIMHE (MOLYJII0)

Ha camocTosTenbsHoe N3YUYCHHUC BBIHOCATCA CICAYIOIIUC TCMbI:

TPYAOEMK
Ne Tema Copep:xanue 0oCTh
(B yacax)
W HBapHaHTHOCTb YPaBHEHUI
. JUHAMUKH IO OTHOLIEHHUIO K
Kunemaruka MarepuanbHOi Touku. [IpuHumn
oTtHOcHuTenbHOCTH ["amunes. [IpeoGpazoBanus npeobpasosanuim l'auies.
1 lanmunes. UHBapraHTHOCTD ypaBHEHUN HpOCTpaHCTBUO 11 BpEMST B 5
HAMHKI 110 OTHOIICHHIO & KIIaCCHYECKOM MEXaHUKE.
OrpaHuueHNs KAPTHHBI MUPA TI0
npeobpa3oBanmsM ["ammes.
Herotony.
AOGCOIOTHBIH XapaKTep CKOPOCTH CBETA B N3mepeHne CKOPOCTH IBIXKCHHS
2 KJIaCCHYECKOI dNIeKTpoaAHaMuKke MakcBesia. | 3eMIlM OTHOCHTENBHO 3¢dupa B 5
IIpoTuBOpEunEe ¢ KJIACCUIECKON MEXaHUKOU skcriepuMenTe MalikenscoHa-Mopiu
HproToHa. (1887).
BriBog npeobpaszosanuii JlopeHia u3 CrenuanbHasi TEOPHS
MIPETIO0I0KEHHUS O IIOCTOSHCTBE CKOPOCTH oTHOcuTenbHOCTH. [TocTynaTsl
3 cBeTa B BakyyMe. CTpykTypa npeobpa3zoBanuil | OiHireiiHa. KTo aBTOp 5
JlopeHnia B cpaBHEHUH ¢ peoOpa30BaHISIMHU PENATUBUCTCKOM MEXaHUKHU —
lanunes. CneunanbHas TEOpUs OitHureiis, [lyankape nnu Jlopenn?
OTHOCUTENBHOCTH. [locTynarsl DiHIITENHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH, 3akoH cnoxeHus ckopocreid B CTO.
MIPOMEXXYTKOB BPEMEHH U JUTHH. [lapagokcel ITpeobpazoBanus Jlopenna kak
4 TEOpHH OTHOCUTENbHOCTH. [1apagokc CJIC/ICTBHE TIOCTYJIaTOB DHHIITEIHA, 5
6mm3HenoB. [IpocTpaHCTBO, BpeMst M CHCTEMBI | COXpaHSIOLINE B YpaBHEHUH
otrcuera B CTO. PenstuBucTtckas kuHemaTuka. | Makcsenna.
3akoH cnoxeHust ckopocteit B CTO.
IMpoctpancTBO MHUHKOBCKOTO. Kraccudukanns nHTEpBaIoB U
[TpeobpazoBanus JlopeHa kak BpaleHne MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U
CHCTEMBI KOOPIMHAT B IPOCTPAHCTRE MEXy COOBITHSIMU B TIPOCTPAHCTBE
MunkoBckoro. MIHTepBain Mexy cOObITUsIMH, | MUHKOBCKOTO. AGCOIOTHOE
5 €ro uHBapuaHTHoCTh. Knaccudukaius MPOIILIOE ¥ a0COMOTHOE Oy IyIIiee. 5
HMHTEPBAJIOB U IPUYUHHO-CJIECTBEHHBIE CBA3H
MEX]Ty COOBITHSIMH B TIPOCTPAHCTBE
MuHKOBCKOTO. AGCONIOTHOE TIPONLIOE U
abcommorHoe Oyayee. [IpuMeps! quarpamMm
MUHKOBCKOTO.
DKCIEpUMEHTAIILHOE MOATBEPKACHUE OxcnepumenT Kennenu-TopHaaiika
CIleUMaJIbHON TE€OPUH OTHOCUTEIBHOCTH. (1932) 0 mOCTOSTHCTBE CKOPOCTH
6 HaGmonenne aHOMaJIbHO JOJITOXXKUBYIINX CBETa B Pa3HBIX CUCTEMAaX OTCYETA. 5
KOCMHUYECKHX ITH- U MIO- ME30HOB Ha 3eMie. O1eHKa TOYHOCTH SKCIIEPUMEHTA.
OObsicHeHns peHOMEHa ¢ TOMOIIIBIO
nonoxernit CTO.
OO0o01eHne onycaHus 3aKOHOB JIBIbKeHNs Ha | KoBapmaHTHas 1 KOHTpaBapuaHTHas
YeThIpeXMepHOe mpocTpancTBo. KoBapuantHas | popMynnpoBKa 3aKOHOB IIPHPOJIBL.
7 1 KOHTpaBapHaHTHas (HOpMyIHPOBKa 3aKOHOB | Poip MeTpudeckoro teHsopa. 5
npupozs!. [IpaBuiio nepexona B Ipyryro
CHCTEMY OTCYETa B IICEBOEBKIINIOBOM
IIPOCTPAHCTRBE.
PenstuBuctckas nuaamuka. BeiBos Oynkryst Jlarpanxka st cBOOOTHOM
PENIATUBUCTCKOTO aHAJIOTa BTOPOTO 3aKOHA peNATUBUCTCKON dacTutpl. [Iprmepst
8 Hrrorona B koBapHaHTHOM (opme. PENIATUBUCTCKUX PACUETOB B 48

I/IHBapI/IaHTHaH Macca 4aCTHUIlbI. 4'B€KTOp
HUMITYyJIbCa U DHCPIUH. 3H€pFI/I${ IIOKOA
YaCTUILBI.

JuHAMMKe gactull. Heynpyroe
CTOJIKHOBEHHE JIBYX PEISITUBUCTCKUX
YJaCTHIL.




HUTOTO: 39.8

KauectBo u riyOMHa OCBOEHHsI MaTepuajia MO H3y4aeMOM IHCUUIUIMHE HEpa3pbIBHO
CBs3aHbl ¢ YETKOW opraHuzanueil u 3QQGEeKTUBHOCTHIO CAMOCTOSATEIBHOW pabOTHI CTYIEHTOB
(CPC). Lenb camocToATenbHONM pabOTHI CTYJIEHTa — OCMBICIIEHHO U CAMOCTOSITEJILHO padoTaTh
CHayasia ¢ y4eOHBIM MaTepualioM, 3aTeéM C Hay4YHOW HWH(pOpMAIMeH, 3alT0KUTh OCHOBBI
CaMOOpTaHU3allMl ¥ CaMOBOCIHMTAaHUS C TeM, YTOObl TNPUBUTH yMEHHE B JaJbHEUIIEM
HEMPEPHIBHO MOBBIMIATH CBOIO MPO(EeCCHOHANBHYIO KBAIU(UKAIHUIO.

CamocrosTenbHas paboTa CTyI€HTOB ITPHU U3YUYEHHH Kypca BKIIOYAET B ce0sl CIeayromue
BUJIBI I€ATEIIHOCTH:

1) moAroTOBKA K JISKIIUSAM U MPAKTUYCCKUM 3aHATHIM

2) caMOCTOSITENIBHOE U3yUEHUE OTAENIbHBIX BOIIPOCOB KYypCa;

3) BBINOJIHEHHUE JOMALIHUX KOHTPOJIBHBIX padoT;

4) DOArOTOBKAa K IPOMEXKYTOUHOMY KOHTPOJIIO 3HAHUN (KOJUIOKBUYMY, 3alllUTe
JIOMAIIHUX KOHTPOJIBHBIX padoT u jp.);

s MakCMMalbHOTO YCBOCHHS TUCIHHIUIMHBI PEKOMEHIYeTCs BEICHHE KOHCIEeKTa W
rioccapus, YTeHHE U aHajIu3 JIEKIMOHHOTO MaTepuaia. B mepuoj moAroToBKU K JIGKIIMOHHBIM
3aHATUSAM TJIABHOE — HAYYUTHCS METOJaM CAMOCTOSITENILHOTO YMCTBEHHOT'O TPY/la, CO3HATEIBHO
pa3BUBATh CBOM TBOPYECKUE CIIOCOOHOCTH M OBJIA/IeBaTh HABBIKAMH TBOpYECcKoil paboTsl. s
3TOr0 HEOOXOIUMO CTPOTO COOII0ATh TUCIUILUIUHY Yy4eObl U MOBeAeHU. YeTKoe IIaHUPOBaHKE
CBOEr0 pabouero BPEMEHU U OTAbIXa SBISETCS HEOOXOAMMBIM YCIOBHUEM [UIsl YCIEUTHOU
caMoCTOSITeNIbHOM paboThl. B mpoliecce MOATOTOBKHM K MPAKTHUYECKUM 3aHATUSAM, CTYACHTaM
HEO0OXO0IUMO O0paTUTh 0CO00€ BHUMAHUE HA CAMOCTOSITEIBHOE H3YYCHHE PEKOMEHIOBAHHOMN
yueOHO-METOIMYeCcKO (a TakkKe HaydHOH M MomyaspHoW) nureparypbl. CamocTosiTenbHas
pabota ¢ ydeOHMKaMH, Yy4eOHBIMU TMOCOOWSMHU, HAy4HOH, CHPAaBOYHOW U TMOMYISPHON
JUTEpaTypoi, MarepuajliaMi IEPUOJUYECKUX U3AaHuM u VHTepHeTa, CTaTUCTHUYECKUMH
NAHHBIMH  SIBJISIETCS HawmOosiee D(PQPEKTHBHBIM METOJOM TOJYYCHHS 3HAHWK, MO3BOJISET
3HAYUTENIbHO AaKTHBHU3WPOBATh TMPOIECC OBIaJeHus uHMOpMaImend, crnocoOCTByeT Ooee
INIyOOKOMY YCBOEHHUIO M3y4aeMoro marepuaia, (pOopMHpYeT y CTYAEHTOB CBOE OTHOILIEHHE K
KOHKpETHOH Ipobiieme.

Jns  peanmuzauMyM  JaHHBIX  BHUJOB  JIEATENBHOCTH  CTYJIEHTBl  CaMOCTOSITENIbHO
npopalaTelBalOT JMTEpaTypy. B KadecTBe OCHOBHOTO MCTOYHHMKA JIMTEpATyphl  JUIS
CaMOCTOSITENIbHOTO U3y4YEHUS] pEKOMEHAYETCsl HUCII0Nb30BaTh yueOHUK aBTopoB: Casenbes, 1.B.
OcHoBbl Teopernueckort ¢umsuku (B 2 TT1.). Tom 1. Mexanuka. IJIEKTpOJAMHAMHUKA.
[DnexTponHbIil pecype]: YueOuuku - DnektpoH. naH. - CII6.: Jlans, 2016. - 496 c. - Pexum
noctyma: http://e.lanbook.com/book/71764 - 3arn. ¢ skpaHna.

6. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecTedeHne JUCHUNIMHBI (MOIYJIA)
6.1. Ilepeuennb y4eOHOI1 JuTEPATYPbI, HEOOXOAMMOM )i OCBOCHH S AUCHUIIIMHBI (MOIYJISA)
OcHoBHasi yueOHasi iuTepaTypa:

1. bareirun, B.B. CO6opHUK 33134 MO 3JEKTPOAMHAMHMKE U CHEIMAIbHON TEOPUH OTHOCHU-
TETBLHOCTH. [DNeKTpoHHBIA pecypc]: Yuebnsie mocodus / B.B. bareirun, U.H. TonTsi-
TUH. DJNEKTPOH. JAaH. CII6.: Jlams, 2010. 480 c. Pexxum  pocryna:
http://e.lanbook.com/book/544 3aru. ¢ axpana. (24.06.2021).

2. Cagenbes, 1.B. OcHoBbI TeopeTnueckoil pusuku (B 2 11.). Tom 1. Mexanuka. DnekTpo-
TUHAMHKa. [D1eKTpoHHBIA pecypc]|: YueOnuku Onektpod. naH. CII6.: Jlans, 2016.
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496 c. Pexxum noctyma: http://e.lanbook.com/book/71764 3arn. ¢ JKpaHa.
(23.06.2021).

JlonoyiHUTeIbHAS yuyeOHAas JJuTepaTypa:

1. 2. OnekrpoauHamuka:  CrnenuanbHass  TEOpUs ~ OTHOCUTENBHOCTH.  Teopus

AJIEKTPOMArHUTHOTO TOJS: ydeOHo-MeTonudeckoe mocobue / coct. E.A. TlamsTHBIX;
MunucrepctBo oOpazoBanuss W Hayku Poccuiickoit  ®eneparuu, YpalbCKuid
denepanbublii  yHHBepcuTeT uM. mnepBoro llpesmgenta Poccum b. H. Ensnuna. -
ExarepunOypr: M3nmarenscTtBo Ypanbckoro yHupepcurtera, 2014. - 73 c.: wun., Tadm.,
cxem. - ISBN 978-5-7996-1105-7; To xe [DnekrtponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275799 (24.06.2021).

IOpunoB, A.A. ®wusuka: Kiaccuueckas MexaHMKa M CHELMaJIbHAs  TEOPHS
oTHocutenbHOCTH / A.A. FOpuHOB; MunuctepcTBo obpazoBaHusi U Hayku Poccuiickoi
®enepanun, Cankr-IlerepOyprekuil rocyaapCcTBEHHBIM NOJUTEXHUYECKUI YHUBEPCUTET.
- Cankrt-Ilerepoypr: U3narenbctBo Ilonmurexunueckoro ynmepcutera, 2013, - 132 c.:
CXEM., Wi To xKe [DnexkTpoHHbII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363245 (23.06.2021).

6.2. Hepeqeﬂb IJICKTPOHHBIX OHOJIMOTEUHBIX CUCTEM, COBPEMECHHBIX l'[pO(l)eCC]/IOHa.TIBHI)IX
0a3 JAaHHbIX U HHq)OpMaIII/IOHHbIX CIIPAaBOYHBIX CUCTEM

Ne HanmeHnoBaHMe 10KyMeHTA ¢ YKa3aHUEM PEKBHU3UTOB
n/n
1 JoroBop Ha goctyn k ObC ZNANIUM.COM wmexnay baml'V B niuue nupexropa CO
Bbaml'V u OO0 «3nanmym»Ne 3/22-36¢ ot 05.07.2022
2 Jlorosop Ha moctyn k DBC «BC IOPAUT» (monnast komiekims) Mexay baml'y B e
mupextopa CP Baml'Y 1 000 «dnekTponHOe H3naTenscTo KOPAUTY Ne 1/22-36¢ ot
04.03.2022
3 Horosop Ha noctyn k ObC «YHuBepcurterckas 6nbaroTexa onaitn» mexay baml'y u
«Hexcemenua» Ne 223-950 ot 05.09.2022
4 | Jlorosop Ha goctyn kK OBC «Jlaub» Mexny baml'Y u m3garensctBoM «Jlanb» Ne 223-948

ot 05.09.2022

5 | Horosop Ha noctyn k ObC «Jlaub» Mexay baml'VY u uzngarensctBoM «JIanb» Ne 223-949
ot 05.09.2022

6 Cornamenue o corpynauuectse Mexxay baml'y u uznarensctBom «Jlaub» Ne 5 ot
05.09.2022

7 OBbC «3b baml'¥Y», 6eccpounstit norosop Mexay baml'V u OOO «OTkpbIThIe

6unbanoreunsie cucteMbl» Ne 095 ot 01.09.2014 r.
8 Jorosop Ha B/ nuccepraumii mexay bamlV u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noaxioueHnr k HOb u o npenocrasnenun nocrymna k oobekram HOb mexay
baml'V B muue qupexropa CO baml'y ¢ ®I'BY «PI'b» Ne 101/HOB/1438-I1 ot

11.06.2019

10  Jlorosop Ha goctyn k O5C «3bC FOPAWUT (monHas komtekius) mexay YYHuT B nuie

mupextopa CO YYHuT u 000 «dnexrponnoe m3natensctso FOPANUTY Ne 1/23-36¢ ot
03.03.2023

ITepedyens pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHKAMOHHOI ceTH « MHTEepHeT» (1aJ1ee -
cerb «MIHTEpHETY)

Ne
n/n

1

Anpec (URL) Onucanue CTpaHUIBI

https://www.youtube.com/watch?v=ztYdcvxgMwg  Jlekuus no CrieruanbHON TEOpUH
OTHOCHUTEIBHOCTH
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6.3. [lepeyeHb JMIIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 MPOrPAMMHOI0
o0ecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

HaumeHoBaHMe MPOrpaMMHOIo odecredeHust
Microsoft Windows 7 Standard

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

7. MaTepuajibHO-TeXHUUYECKasi 0a3a, He00OXoAUMAast 1JIl OCYLEeCTBIEHUSI 00Pa30BaATEIBLHOIO
npouecca no AMCUMIUInHe (MOIYJII0)

Tun yyeOHol aynuropuu OcHameHHOCTD Y4eOHOI
ayIuTOpHH
[Tomermienue 1t XpaHeHUs U TPOYUIAKTHUECKOTO JleMOHCTpaLMOHHOE
o0cmykuBaHUS Y4eOHOTO 000pYIOBaHUS obopymoBaHue
VYyeOHast ayuTOpus AJIs IPOBEACHUSI 3aHATHH Hocka, yueOHast meOenb,
JEKIIMOHHOI'O TUIIA, yueOHast ayJUTOPUS Ui IPOBEIEHUST = KOMIIBIOTEPHI, IEPEHOCHOM 3KpaH,
3aHATUI CEMUHAPCKOTO TUIA, yueOHas ayAUTOPHUS HEePEHOCHOU IPOEKTOP, y4eOHO-
TEKYILEro KOHTPOJI U MPOMEXKYTOYHOH aTTecTalu, HarJsiiHble nocoous
ydeOHast ayJJUTOpHs TPYIIIOBBIX U HHIMBHYaTbHBIX
KOHCYJIbTALIUH.
YUTAIbHBIN 3aJ1: IOMELEHHE AJI1 CAMOCTOSTEIbHON paboThI VYuyebHas mebenb, yueOHo-

HATJISHEBIC TTOCOOMS,
KOMITBIOTEPBI C JOCTYIIOM K CeTH
«Uutepner» 1 QUOC Ounnana
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