degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OO0was gusuka: MexaHuka

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SICPHBIX TPOLIECCOB M TEXHOJIOTHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa Qu3nKu 1 GU3NIECKOTO MaTePUATOBEICHUS

Kypc: 1

KBaJIMpUKALUS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: C.B. PomanoB, kaHz. gu3.-Mar. HayK, JOIEHT, JTOIEHT

[Iporpamma obcyxneHa Ha 3aceannu Kadenpbl PU3uKu 1 Guzndeckoro Matepuanosenenus 17.03.2020



AHHOTANMA

HGJ'ILIO OCBOCHUA AUCHUIIIMHBI ABJIACTCS (I)OpMI/IPOBaHI/IC Y CTYACHTOB HpO(l)eCCI/IOHaJIBHBIX KOMHGTCHHHﬁ,
CBA3aHHBIX C UCIIOJIB30BAHUEM COBPEMCHHBIX TCOPETUUCCKUX KOHIIETIITUN B 001aCTH MEXaHUKH.

[Iporpamma sBHsieTCSI COCTaBHOM 4acThlo Kypca opOmieir ¢usuku. OHa mnpeamnonaraeT 3HAKOMCTBO
00y4aromuxcsi ¢ TAKUMHU OCHOBOIIOJIATAIOIIMMH TOHATHUSAMH, HCIOJIB3YEMBIMH B KJIACCHUECKON MEXaHUKe,
KaK WMHEpUUalbHble M HEMHEPLHUAIbHBIE CHUCTEMbl OTCUETa, TPACKTOpHUS, MaTepualbHAs TOYKA, TOYCUHAsS
Mmacca, Cuja, CKOpOCTb, YCKOPEHUE, TPaBUTALIMOHHOE 0JIe, aDCOPIIIOTHO TBEPJOE TENIO U aOCOMIOTHO YHpyroe
TeJNo, CIJIOUIHAA cpena, aedopmanus, JIMHUA ToKa u ap. [Iporpammoii npenycMaTpruBBaeTcsi CaMOCTOSATEIIEHOE
OCBOEHHUE CTYIEHTaMM TEOPETHYECKOM COCTAaBIISAIOLICH IUCHMIUIMHBI C HCIOJIb30BAaHUEM 3JIEKTPOHHBIX
CPEACTB OUCTAaHLUMOHHOTO OOy4YeHHsS W PEKOMEHAOBAHHOM B HpOrpaMMe y4ueOHOH JTUTeparyphl, OBIaJCHUE
OCHOBHBIMU IIpMEMaMHU CaMOCTOATEJILHOIO PELICHUs 3aJad 10 MEXaHUKE Ha CEMHHapax I10J PyKOBOICTBOM
MpernojaBareisi U NPUOOPETEeHHE HABBIKOB IPOBEICHUS 3KCIIEPHUMEHTANBHBIX M3MEPEHUH M 00paboTKu uX
pE3yNbTaToB.

Jis yCrenmHoro 0CBOCHUS Kypca CTYIEHT J0JDKCH 00J1a1aTh 3HAaHUSIMU 3aKOHOB (DPM3UKH B 00bEMe IPOrpaMm
CpeaHel IIKOJIBl, a TAK)KE BJIAJEeTh HAaualbHbIMU CBEIACHUSMHU U3 KypCOB MaTEMaTHUUYECKOIO aHan3a, TEOpUHU
Qg QepeHIanbHbIX YPaBHEHUH U BEKTOPHOTO HCUHUCIICHHUS

1. leau u 3apauun

eap AUCUMNIMHBI
- M3y4YEHHE CTYJACHTAMH OCHOBHBIX 3aKOHOB KJIACCHYECKOU U PEIIATUBACTCKON MEXaHHKHU.

33)13‘11/[ JAUCHUIIINHBI
- 3HAKOMCTBO C 0a30BEIMU OKCIICPUMCHTAJIbHBIMU (baKTaMI/I B 00J1aCTH MEXaHUYECKHUX FIBJIGHI/Iﬁ;
- YCBOCHUC OCHOBHBIX KOHHGHL[I/Iﬁ, HUCHOJIb3YCMbIX JJIS1 OTITMCAaHNUA MCXaHUYCCKUX HBHGHHﬁ;
- OBJIaJICHHC HpOCTGﬁH.IHMH MAaTCMaTUICCKUMU METOAAaMHU, ITO3BOJIAIOIIMMHU PCIIATh 3a/1la4 MCXAHUKU,
- pCIICHUC 3a/1a4, OXBAThIBAOIIUX OCHOBHBIC ITPUIIOKCHUSA MCXAHUKU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 . .
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH JIJIsl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpOopMaIun

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrniocoOeH pemiaTh TOCTaBICHHBIC 3a/1a4d B
(yHIaMEHTANbHBIX U MIPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh [IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/IOB JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI
3HaTh:

- YUCJICHHBIE TTOPSIIKK BETMYUH, XapaKTEPHBIC AJI PA3IMYHbIX MEXaHUUYECKUX SIBJICHUN;
- OCHOBHBIE 3aKOHBI KJIACCUYECKOUN U PEIATUBUCTKON MEXAHUKH;

- IPUHITUT OTHOCUTEIILHOCTH | anmiies ¥ MpUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA;

- 3aKOHBI COXpaHEHUS SHEPTHH, UMITYJIbCa 1 MOMEHTA UMITYJIbCA;

- 3aKOH BCEMUPHOIO TATOTEHUS U 3akoHbI Kerepa;
- OCHOBBI IMHAMHKH BpaIlleHus1 a0COIIOTHO TBEPIOTO TeEIa;

- OCHOBBI TEOPHUH CBOOOHBIX, 3aTyXAIONINX U BBIHYXICHHBIX KOJICOAHMIA,

- IPUHIUIIBI OITMCAHU MEXaHUYECKUX SABJICHUH B HEMHEPLUAJIbHBIX CUCTEMAaX OTCUETA;
- OCHOBEBI OIIMCAHUS ABMXKCHHS HICAIBHOM M BI3KOM KUJIKOCTH,

- OCHOBBI ONTUCAHUS YIIPYTUX CBOWCTB MaTepHajoB.

YMETb:

- abCTparupoBaThCs OT HECYIIECTBEHHOTO ITPU MOJEINPOBAHNY PEATIbHBIX (M3MUECKUX CUTYalNi;
- leaTh MpaBUWIBHBIE BEIBOABI U3 COMOCTABIECHUS PE3YJIBTATOB TEOPUH U IKCIIEPUMEHTA;

- HAXOUTh Oe3pa3MepHbIe MapaMeTpPhl, ONPEICIIIONINE H3YyIaeMOe SBICHHE;

- POU3BOJINUTH YUCIIEHHBIE OLICHKH 110 MOPSAJKY BEJINYUHBL

- JIeJ1aTh Ka4eCTBEHHBIE BBIBOJIBI IIPU NIEPEXOJIE K NPENIEIIbHBIM YCIOBUSM B U3y4aeMblX [IpoOIeMax;
- 00ecIeunTh TOCTOBEPHOCTD MOTYYaeMbIX PE3YJIbTaTOB;

- BUJIETh B TEXHUYECKHX 3a/1a4ax (pU3NIecKoe CoepKaHue.

BJIAJIETh:

- METOJJaMH pelieHus GU3NIECKUX 3a/ad 110 MEXaHHKE;

- HaBBIKAMH CaMOCTOSATENBHOM paboThl B OubinoTeke u MHTEpHETE;
- HaBBIKAMH OCBOCHHS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- KYJIBTYPO IOCTaHOBKU U MOJCIHPOBAHUS (PU3MYECKUX 3a/1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 I[I/{H&MI/IKa BpareHusI abCOoIOTHO 3 3 13
TBEPIOTO Tea.
2 MexaHnka MaTepruaIbHOW TOUKH. 6 6 13
3 MexaHHKa CUCTEMBI YacTHIL. 3aja4da IByX ] 4 10
Tel.
4 MoMeHT umIyiabca. 3aKOH BCEMHUPHOIO 3 3 10
TAroTeHus. 3akoHsl Kemepa.
5 HewnHepruanbHble CHCTEMBI OTCUETA. 2 3 10
6 CB00OOIHEBIE, 3aTyXaronue 71 ) ) 10
BBIHYK/ICHHbIEC KOJI€OAaHUs, BOJTHBI.
7 CrneunanpHasi TEOPUSI OTHOCUTENBHOCTH. 2 5 14
8 DneMeHThl MEXaHUKHU CIIOUTHON CpeJibl. 4 10
Nroro gacos 30 30 90
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

180 ygac., 4 3au.en.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Jlunamuka BparieHus: abCOMOTHO TBEPIOTO Tea.

OcHOBHOE ypaBHEHHE IWHAMHKH BpalICHHs a0COIIOTHO TBEPIOTO Tesia BOKPYT HEMOABHMKHOW OCH.
Mowment wuHepiun. Teopema IllteitHepa. Kunerwueckass sHeprust aOCONIOTHO TBEPAOTO Tea,
BPAIAIOIIETOCS BOKPYT HEMOJBMKHOW OCH.

CooTHolIeHHE MEXy MOMEHTaMHM HMHEPLHUU OTHOCUTEIBHO TPEX B3aUMHO IEPIEHAUKYIISPHBIX
oceil. MOMEHT HHEpLUUHU OTHOCUTENIbHO TOUKK. COOTHOIIEHUE MEKAY MOMEHTAMH MHEPLUH TITOCKOM
¢burypbl. MOMEHTBI HHEPIIUU TPOCTEHIITNX TEIl.

JluHaMuKa IMJI0CKOro IBHXEHHs aOCONMIOTHO TBEpHOro Tena. KuHernueckas sHEpPTrys NpH IMIIOCKOM
nerkeHnr. CKaThIBaHHE TEN BpallleHHs C HAKJIOHHOW mimockocTh. ['upockor. Ilpeneccust rupockomna
MO ACHCTBUEM CHJIBI TSKECTH.

2. MexaHrKa MaTepraabHON TOYKH.

Cucrema orcuéra. Pagmyc-Bekrop uactuibl. JlekaproBa, UIMHApHYECKas U cepudecKasi CUCTEMBI
koopauHaT. OCHOBHBIE IMOHATHS KWHEMAaTHKHM MaTepHUAIbHOM TOYKH: IMEpPEeMEIICHHUE, MIHOBEHHAs
CKOPOCTh U yckopeHue. CpenHuil BEKTOp U CpelHUI MOIY/Ib CKOPOCTH.

Ornucanue IOCKOTO JBIKEHUS B MOJSIPHOM cucTeMe KoopAauHar. [lyroBas koopauHara. Pasnoxenue
YCKOpPEHUS Ha TAHTCHIMAIBHYIO 1 HOPMAJIBHYIO COCTABIISIOIINE.

Kunemaruvka Bpamienus abCOMIOTHO TBEPAOTO Tesia BOKPYT HEMOABMXKHOM OCH. YTIIOBasi CKOPOCTh U
ymioBoe yckopeHue. CBsA3b yINIOBBIX U JIMHEHHBIX Benu4uH. Iliockoe nBuxeHHe TBEPAOIO Tena Kak
CyMMa MOCTYNaTeIbHOTO U BpallaTeIbHOTo JIBUXEeHUH. CBeeHUe MII0CKOTO ABMKEHHS K BPAICHUIO.
MrHoBeHHas och BpaieHusa. CiokeHue YIiIoBbIX CKOPOCTEH.

3aKoH CIOKEHHUs] CKOpocTel U yckopeHuil. 3akoHsl HetoToHa. [IpeobpazoBanus [anunes. [Ipunnun
oTHOcHUTENbHOCTH [anuies. VMnynbc 4acTULbl U 3aKOH €ro u3MeHeHus. MMiynbc cuiibl. 3akoH
COXpPaHEHHUS UMITyJIbCa.

PaGora m wmomuocTs cunel. KuHeTnueckas »Heprus 4YacTHLbI M 3aKOH €€ H3MEHEHHs.
KoHcepBaTuBHBIE 1 HEKOHCEPBAaTUBHBIE CUJIBI, ITOTEHIHAJIBLHOE [10JI€ CHJI, ITOTEHLMAJIbHAs SHEPIUs.
[lonmHast sHeprust yacTULBl B MOTEHIHAIBLHOM TIOJNE€ M 3aKOH €€ HM3MEHEHHs. 3aKOH COXPaHCHHS
SHEPIUH.

IloTeHuManeHas 3HEPIHUsl YAacTHLBI B IIEHTpalbHOM Toje. lIpuMeHeHHe K TpaBUTAllMOHHOMY H
KYJIOHOBCKOMY IIOJISIM, K IOJIt0 yIpyrod cuibl. IloreHiuanbHas 3HEpPrus 4acTHULbl B I10JI€ CHIIBI
TsoxecTd. Onpenenenue cuibl 10 BUAY MOTCHLIMAIBHON SHEPTHH.

3. MexaHHKa CHCTEMBI YaCTHII. 33.).13.‘1& ABYX TCJI.

IleHTp Macc cuUCTEMBI YacTHL. YpaBHEHHE IBIKEHHS LIEHTpa Macc. MIMIynbc CHUCTEMBI YaCTHIL.
CoxpaHeHue UMIyJIbca 3aMKHYTOM cucteMbl. Cucrema LigHTpa Macc.

JIBM>XE€HHE TOUKH C IEPEMEHHOM Maccoil. YpaBHeHue Memepckoro. @opmyna L{ronkoBCkoro.
IlonHast MexaHuuYeckas 3HEPrusi CHUCTEMbl YAacCTHIL, 3aKOH COXPaHEHMs] MEXaHHUYECKOW 3Hepruu,
teopema Kénura

3amaua ABYX TeJl: BbIIEJICHUE JABMKEHHMS LIEHTPa Macc, ypaBHEHHE OTHOCHTEIHHOTO JBHKCHHS,
npuBen€HHas Macca. KuneTnueckast 3Heprusi 1 UMIYJbChl YaCTUL B CHCTEME LIEHTPa Macc.
Kunemarnka OMHapHBIX yNpyrux CTOJIKHOBEHUH. BekropHas amarpamma mmmynibcoB. CBS3b YIVIOB
paccesiHUsI B CUCTEMe IIeHTpa Macc U B jJaboparopHoii cucteme. Heynpyrue cronknoenus. [lopor
pEeaKIuH.

4. MomMmeHT HUMITYJIbCA. 3aKoH BCCMHUPHOTO TATOTCHUH. 3aKOHEBI Kermepa.

MomeHT HUMITYJIbCA 9aCTULBI U 3aKOH €Tr0 U3MCHCHUA. MoOMEHT CHIIBI. 3aKOH COXpaHCHUA MOMCHTA
HUMITYJIbCA. TeopeMa miomanae. MoMeHT HUMITyJIbCa CHCTEMbl 4YaCTULl U 3dKOH €TI0 HU3MCHCHUA.
CoxpaHeHHe MOMCHTA UMITYJIbCa 3aMKHYTOﬁ cucteMbl. CBsI3b MOMCHTOB HUMITYJIbCAa B naGopaTopHoﬁ
CHUCTEMC U B CUCTEMC LICHTPA MaccC. MomeHT UMITYJIbCa B 3a1a4€ ABYX TCII.



3akoH BcemupHOro TaroteHus. Teopema ["aycca. Ilpumenenune teopemsl ['aycca mist HaxoxaeHUS
IPaBUTALMOHHOIO IOJIS MPOCTEUIINX CUCTEM.

3akons! Kemepa, mapamerpsl opOuThl, mepuoa odpamenus. Kocmuyeckue CKOpOCTH.
5. HenHepnuaibHbBIE CUCTEMBI OTCUETA.

Heunepumaneusie cucrembl oTcu€ta. Cuiibl HWHEPUWH, BO3HUKAIOLUIME TMPH IOCTYNATeIbHOM
IBWKEHUU WM TpU BpamieHuu. [loTeHunmanpHas SHEprus YacTHLbl B I0Ji€ LEHTPOOEKHOH CHIIBI
WHEpUMHU. 3aBUCHUMOCTh Beca Teja OT reorpaduueckoil mmporel. OTKIOHEHHE NaJalouIuX Tell OT
HarpasjieHus otBeca. MastHuk Dyko.

6. CBoOOIHBIC, 3aTyXalONINE U BBIHYKICHHBIC KOJICOaHUsI, BOJHBI.

OnHOMepHBIE TapMOHUYECKHE KOJICOaHHs: YPaBHEHUE JIBIKCHUS U €ro olllee pelieHre, HayallbHble
ycnoBusi. Ammuuryna, (asa, wacrora u nepuon KoneOanwid. I[lepmon Manmbix  koneOaHH
MaTeMaTHyecKoro MasTHHKAa M Tpy3a Ha mpyxuHe. Manble KoneOaHus (PU3NUECKOrO MasTHHKA!
nepuoy KosieOaHwid, MpuBeAEHHAS JJIMHA, IEHTp Kadanus. Teopema [folireHca 0 B3aMMHOCTH TOYKH
HoJ/IBECa U LICHTPA KayaHMUSsI.

3aryxaromue oIHOMepHbIe KoJieOaHHs B BI3KOH Cpelie: ypaBHEHHE JIBHKEHUSI U ero o0Iiee pelieHue,
HavajbHble ycloBuUs. JlorapupMuueckuii TeKpeMeHT 3aTyXaHusi U JOOPOTHOCTb. ANEpHOANYECKOe
JBIDKCHUE.

BeiHyK/IeHHBIE KOJIeOaHWsl OZHOMEPHOTO T'apMOHHYECKOTO OCHWIISATOpa B BS3KOHW cpele o
JEHCTBUEM CHHYCOHMJIAJILHOM BHELIHEH CHJIBI: ypaBHEHHE JIBIKCHUS U €ro ollee perieHne, MeTox
HeonpeenEHHBIX KOAQPHUIIMEHTOB, HaYaIbHBIC YCIOBHS. YCTAaHOBHUBIIHMECS KOJICOAHUS, aMILTUTYyAa U
(haza ycTaHOBHBIIUXCS KOJIeOaHWH, pe30HAHC.

Onucanue BOJTHOBOTO JABHKCHMsA, BOJTHOBOC YK CJIO, (baSOBaﬂ CKOpPOCTb, 6CFYH_II/IG " CTOAYUC BOJIHBI.
7. CHGHI/IaHBHa}I TCOPUA OTHOCUTCIIbHOCTHU.

[IpuHLMD OTHOCUTENBHOCTH DHMHINTENHA, HE3aBUCUMOCTh CKOPOCTH CBETA OT JIBUXKEHUS MCTOUHUKA.
Cucrema otcuéra B CTO. [Ipeobpazosanus Jlopenua. THBapuaHTHOCTH MHTEpBaja, Kiaccu(UKaIus
uHTepBanoB. CnencrBus mnpeoOpasoBaHuii JlopeHIia: OTHOCHUTEIBHOCTH OIHOBPEMEHHOCTH,
COKpAIlleHWE MAacIITa0oOB, 3aMelUICHHE BpEMEHH. PEJIATUBUCTCKUI 3aKOH CIIOXEHHS CKOPOCTEH.
[TpeoOpa3zoBanue HaNpaBICHUS! CKOPOCTH.

Nmnynbe n sneprus yactuiisl B CTO. [IpeodpazoBanus JlopeHIa st UMITyabca v SHEpTHH. DPPeKT
Homuepa. Cucrema uentpa macc B CTO. Iloporosas sHeprusi mpu HEyNpPYroM CTOJKHOBEHHUHU ABYX
PEJIATUBUCTCKUX  4YacTULl. YpaBHEHME [JBW)KEGHUS pEISITHBUCTCKOM dacTuupbl. J[BUXKeHHE
PENSATUBUCTKON YAaCTHULIBI B TIOCTOSSHHOM OJTHOPOJHOM MAarHUTHOM ITOJI€; ABMXKEHHE BIOJb CHIIOBBIX
JIMHUH IOCTOSIHHOTO OJJHOPOIHOIO 3JIEKTPUYECKOIO MOJIA.

8. DieMeHThl MEXaHUKH CIUIOLTHOM Cpepbl.

Cxarne u pactspkenue crepxkHeidl. Koadduument Ilyaccona, 3akon I'yka, momyne HOwra.
BcecTtoponHnee pacTspkeHHe U cxathe. JHeprus ynpyroit nedopmarmn. CKOpOCTh pacpoCTpaHeHUs
MPONOJILHBIX YHPYTUX Bo3MyLIeHu#. [ledopmanny caBura v KpydeHusl.

[Tone ckopocteii, IuHUM U TPyOKu Toka. MneanmbHast KUAKOCTh. YpaBHeHue bepuymmu. dopmyna
Toppuuenu. TpyOxa Iluto. Pacxomomep Bentypu. Bsizkocts, cuna Bs3koro Tpenus, ¢opmyna
[Tya3zeiuns, yucno PeitHonpaca.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS MYJIbTHUMEANAIIPOCKTOPOM U DKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. O6umit kype ¢pusuku [Texer] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / JI. B. CuByxun
.— 4-e u3n., crepeorun. — M. : @usmarnut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. OcHoBol pusuku [Teker] : Kype obmieit ¢pusukn : B 2 T. T. 1. Mexanuka, SIeKTpHYECTBO U
maraetusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJIbX0B ;
non pen. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®uzmariut, 2007 .— 704 c.

3. Mexanuka. OcHoBHbIE 3aKoHBI [Tekcr] : yue6. mocobue st By3oB / U. E. UpogoB .— 12-e m3n. —
M. : BUHOM. JIa6. 3uanwii, 2014 — 309 c.

4. CoopHuk 3aaa4 1mo obmemy Kypcy ¢usuku [Teker] : B 3 u. U. 1 : Mexanuka. TepMoguHaMuka u
MOJIEKyIIsIpHas pu3HKa : yued. mocodue /st By30B / of ped. B. A. OBanHKMHA .— 3-€ W3[I., HCTIP. H
qomn. — M. : ®usmarkuura, 2013 .— 560 ¢

®onp nuTeparypsl Kadeaps

JlomonHuTenpHAas IUTEparypa
1. Kypc obmieti ¢puznku. Mexanuka u MonekyispHas puzuka [Tekct] : [yue6. mocobue s By3os] / J1.
. Jlannay, A. Y. Axuesep, E. M. JIupmmn .— 3-e u3n. — M. : Jlo6pocser : KJ1Y, 2011 .— 340 c.
2. ®usnueckne 0CHOBHI MexaHukH [ Tekct] : yue0. mocodue s ByzoB / C. O. Xaiikun .— 2-¢ u3j.,
uctp. u gorn. — M. : Hayka, 1971 .— 752 c.

3. OeitnmanoBCKue Jiekuw 110 ¢usnke [Tekcr]. Boim. 5 : [yue. mocodue juist By30B]. DIEKTPUIECTBO
u marHetn3Mm / niep. ¢ anni. . U. Konsuiosa, F0. A. Cumonoga ; ox pen. 5. A. Cmopoausckoro / P.
®enmam, P. Jletiton, M. Canpnc .— 8-e uzg. — M. : YPCC : JIubpoxom, 2014 .— 310 c.

4. O6mas pusuka. Mexanuka [Tekct] : yue6. mocodue mis By3os / H. A. Kupuuenxo, K. M.
KpriMckuii ; M-Bo o6pazoBanus u Hayku PO, Mock. ¢pu3.-rexH. un-T (roc. yH-1) .— M. : MOTH, 2013
—290 c.

5. Merogpl perienus 3aja4 B o0miem kypce ¢pusnku. Mexanuka [Tekcer] : yae0. mocodue st By3oB / B.
I1. KopsiBoB .— 2-e u3xa., uctip. — M. : Ctynenr, 2012 .— 382 c.

6. DneMeHTHI PeNATUBUCTCKOM MexaHuku [Tekct] : yue0. mocobue mst By3oB / A. JI. I'magys ; Mock.
¢wu3.-trexH. uH-T (roc. yH-T .— M. : MOTU, 2003 .— 47 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

1. http://mipt.ru/education/chair/physics/S I/method/
2. http://lib.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Iporpammusie cpenctea MATLAB, Mathcad, Wolfram Mathematica.
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

[TomMrMo mocemnieHus! JEKIUH U CEMUHAPOB sl YCIIELITHOTO OCBOCHUS Kypca OT CTYIEHTOB Tpedyercs
caMmocTosATeNbHast paboTa. B OCHOBHOM 3TO BpeMs OTBOIMTCS Ha CaMOCTOSITENIbHOE PELICHHE 3ajad,
BXOIAIIMX B JBa 3azaHus. CaMOCTOSTENbHBbIC 3aHATHS BKIIOYAOT B CE0sl TakKe IOBTOPEHUE
Marepuaja JIEKIUH U CEeMUHAPCKUX 3aHATUN. J{Js TeKyllero KOHTpOJIs MpelrosaracTcsl poBecTy 3a
CEMECTp OOHY KOHTPOJbHYIO paboTy M 3allUTy JBYX CaMOCTOSITEIbHO BBINIOJHEHHBIX 3aJaHHU.
CTyIeHTBI, yCIEIIHO MpoLIeAne Bce (HOPMBI MPOMENKYTOUHOTO KOHTPOJIS, AOIMYCKArOTCA K chade
9K3aMeHa M0 AUCLIHIIIINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SCPHBIX TPOLIECCOB M TEXHOIOTHI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadeapa Qu3NKu 1 GU3HNIECKOTO MaTePUATOBEICHUS

Kypc: 1

KBaJIMpUKALUS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: C.B. PomanoB, kaHa. ¢pu3.-MaT. HayK, JOICHT, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PeLICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3319

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
o0sacTu cBoei mpodeccuoHaIbHOMN e TeIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.2 3HaeT UWCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPEIIHOCTH  MU3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus aucuuiuinHbl «O0mias pu3nka: MexaHUKay 00yqatonuics JOKEeH:

3HATb:

- YUCJICHHBIE TTOPSIIKK BEITMYUH, XapaKTEPHBIEC AJI PA3IMYHBIX MEXaHUUYECKUX SIBJICHUH;
- OCHOBHBIE 3aKOHBI KJIACCUYECKOUN U PEIATUBUCTKON MEXAHUKH;

- IPUHITUT OTHOCUTEIILHOCTH | anmiies ¥ MpUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA;

- 3aKOHBI COXpaHEHUS SHEPTHH, UMITYJIbCa 1 MOMEHTA UMITYJIbCA;

- 3aKOH BCEMUPHOIO TATOTEHUS U 3aKoHbI Kerepa;

- OCHOBBI INHAMHKH BpaIlleHus1 a0COTIOTHO TBEPIOTO TeEIa;

- OCHOBBI TEOPHUH CBOOOHBIX, 3aTyXAIONINX U BBIHYXICHHBIX KOJICOAHMIA,

- IPUHIUIIBI OITUCaHU MEXaHNYECKUX SABICHUN B HEMHEPLUAJIbHBIX CUCTEMaX OTCUETA;
- OCHOBEBI OIIMCAHUS ABMOXKCHHS HICAIBHOM M BI3KOM KUIKOCTH,

- OCHOBBI OITUCAHUS YIIPYTUX CBONCTB MaTepHajoB.

yMeThb:

- abCTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATIbHBIX (U3MUECKUX CUTYalU;
- leaTh MpaBUWIBHBIE BEIBOABI U3 COMOCTABIECHUS PE3YJIBTATOB TEOPUH U IKCIIEPUMEHTA;

- HAXOIUTh Oe3pa3MepHbIe MapaMeTpPhl, ONPECIISIONINE U3YyIaeMoe SBICHHE;

- POU3BOJUTH YHCIIEHHBIE OLICHKH 110 MOPSAJKY BEJINYUHBL,

- JIeJ1aTh Ka4eCTBEHHBIE BBIBOJIBI IIPU NIEPEXOJIE K NPENIEIIbHBIM YCIOBUSIM B U3y4aeMbIX [IpoOIeMax;
- 00ecIeunTh TOCTOBEPHOCTD MOMYYaeMbIX PE3YJIbTaTOB;

- BUZIETh B TEXHUYECKHX 3a/1a4ax (pU3NIecKoe CopepKaHue.

BJaJeTh:

- METOJJaMH pelieHus GU3NIECKUX 3a/1ad 110 MEXaHHKE;

- HaBBIKAMH CaMOCTOSATENBHOM paboThl B OnbnoTeke u MHTEpHETE;
- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- KYJIBTYPOi IOCTaHOBKU U MOJCIMPOBAHUS (HU3MYECKUX 3a/1ad.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

B nensx Tekyluero KOHTpOJI yCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpeAbLayIIHX
3aHATHUH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 10 IPOMIEHHOMN TeMe.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[TpomexxyTounas arrectauus mo gucuuiuimae «OO0mas pu3nKa: MEeXaHWKa» OCYIIECTBISIETCS B
dbopme 3x3aMeHa. JK3aMeH MPOBOIUTCS B popMe OIpoca Mo OUIIeTy.

IIpumep BapuaHTa KOHTPOJbHOMH PadoThI

1. Pakera mosHOM Maccoil M,omycKaeTcss BEPTHKAIbHO BHU3 Ha MoBepxHOCTH JIyHbl. Ha
BbICOTE N, KOT/]a CKOPOCTh paKkeThl paBHaV, BKIIFOYACTCSl TOPMO3HO# aBHUrarenb. Cuntasi,

YTO pPaKeTa OMYCKAETCS C IMOCTOSHHBIM YCKOPEHHEM M €€ CKOPOCTh Ha MOBEPXHOCTU
oOpaitiaercsi B HyJb, HallJUTE MacCcy U3pacxo0BaHHOro TorauBa. CKOpocTh U UCTEUEHUS
ra3oB OTHOCHTEIBHO PAKEThI MOCTOSIHHA. 3aBUCHMOCTh YCKOPEHHSI CBOOOIHOTO Ta/ICHUS
g OT BBICOTHI HE YYUTHIBANTE.

2. Slapo AcCTalkuBaeTcst ¢ IEPBOHAYAIBHO TOKOSIMMCS sapoM B u Bo3Oyxmaer ero:

A+B — A+ B". HaiiuTe MakcHMalbHO BO3MOKHOE 3HAUEGHHE & YIlla PaccesHus sapa
A B maboparopHoil cucteme. M3BeCTHO OTHOIICHHE X HAYaJbHOW KHHETUYCCKOU
3HEpruu siapa A B 1abopaTopHON cucTeMe K SHepruu Bo3OyxkaeHus sapa B: x=8.
Maccei sinep A u B cuuTaiiTe paBHbIMH.

3. Kocmuueckuii KopaOib IBMKETCS BOKPYr 3eMJIM IO KPyroBoil opbure pamuyca r=7R
(R— pammyc 3emun). Ha kopoTkoe Bpems BKIIOYAaeTCS TOPMO3HOW JIBUTATElb, B
pe3yNbTaTe 4Yero CKOPOCTh KOpalis yMEHBIIAETCsA, HE MEHsSl CBOETO HaIlpaBJICHUS.
HaiinuTe, Ha KaKyr0 MUHUMaJIbHYIO BETHYUHY AV HY)KHO YMEHBIIUTH CKOPOCTH KOpaois,
yTOOBl OH ynan Ha 3emino. Yemy OyIeTr paBHO BpeMs MaJeHUs 7 B 3TOM ciydae?
CunraiiTe U3BECTHBIMH IEPBYI0 KOCMUYECKYIO CKOpOCThV, =8KM/C U mepuoj

oOpaleHus 10 OKOJI03eMHON KpyroBoii opoure T, =1,5u4aca .

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB B OHJIeTaX.

1. Cucrema orcuéra. Pannmyc-Bektop wacTuipl. JlekapToBa, LIMIMHIpUYECKas U cheprueckas
cuctembl KoopAauHaTt. OCHOBHbIE MOHSITHSI KUHEMATHKU MaTepUaIbHOW TOUKM: IEpeMEIlEHuE,
MI'HOBEHHAsl CKOPOCTb U ycKopeHue. CpeIHUuI BEKTOP U CPEIHUI MOAYIb CKOPOCTH.

2. OnucaHue IJIOCKOTO JBWKEHHUS B TOJSPHON cucTeMe KoopauHaT. JlyroBas KOOpAMHATA.
Pa3znoxeHnne yckopeHus Ha TAHTCHIIMAIBHYIO U HOPMAJIBHYIO COCTaBIISIONIHE.

3. Kunemaruka BpaiieHHss aOCONIOTHO TBEPAOrO Tela BOKPYT HEMOIBMKHOW OCH. YTiioBas
CKOPOCTh M YIJIOBO€ ycKopeHue. CBsi3b YIVIOBBIX M JIMHEWHBIX Benu4uH. Ilnockoe nBukeHue
TBEPAOrO Teja KaK CymMMa MOCTYNATEIbHOTO U BPAIATEIbHOTO ABMKEHUN. CBEeIeHUE MI0CKOr0
JBUKEHUS K BpallleH!0. MrHoBeHHast och BpaieHus. ClI0XKeHHe YIIIOBBIX CKOPOCTEH.

4. 3aK0H CJOXKEHHUsI CKopocTed W yckopeHuil. 3akoHbl Hwiotona. [IpeobOpazoBanus [Mammmes.
[IpuHuun oTHOCUTENBHOCTH [ anmunes.

5. UMmynbc 4acTHIIBI ¥ 3aKOH €ro n3MeHeHus. IMmysbe cuibl. 3aKOH COXPaHEHHS UMITYJIbCA.
MoMeHT uMIysnbCa YacTULBI U 3aKOH €ro HW3MEHEHHA. MOMEHT Cuibl. 3aKOH COXpPaHEHUs
MOMEHTA UMITyJIbca. Teopema Ioniaie.

6. Pabora m MomHOCTh cuibl. KuHeTHdeckas S>HEpPrusi YacTHIBI W 3aKOH e€ HM3MCHEHUS.
KoHcepBaTuBHBIE M HEKOHCEPBAaTHBHBIE CHJIBI, MOTEHLIMAIBHOE IOJ€ CHWJI, IMOTEHIUAJIbHAs
sHeprus. [lomHas sHeprus yacTHIBl B MOTEHLIMAIBLHOM TOJE€ U 3aKOH €€ M3MEHEHHUs. 3aKOH
COXpaHEHHUs DHEPIUH.



7. IloTeHunanbHas HEPrHsl YaCTUIIBI B LIGHTPAJIILHOM ToJje. [I[puMeHeHne K rpaBUTalluOHHOMY U
KYJIOHOBCKOMY IOJISIM, K TIOJII0 YOpyro# cuisl. [loTeHinanbHast SHEprysl 4acTULBI B TIOJIE CHJIbI
TskecTu. OnpeesieHne CUlbl 10 BUY MIOTEHUHUAIbHON YHEPTUU.

8. LleHTp Macc cUCTeMbl 4YacTHIl. YPaBHEHUE [BHXEHMsA LeHTpa Macc. VMmynbc cucTeMbl
yactull. CoxpaHeHHE UMITYJIbCa 3aMKHYTON cuctembl. Crucrema 1eHTpa macc.

9. JIBmwkeHuMe TOYKM C TIEpEMEHHOW Maccoil. VYpaBHeHue Memepckoro. Dopmyna
[InonkoBcKoro.

10. MowmeHT HUMITyJIbCa CHUCTCMbI 4YaCTUI[ W 3aKOH €ro HU3MCHCHUA. COXpaHeHI/IC MOMCHTa
UMITyJIbCa 3aMKHYTOW cucTeMbl. CBs3b MOMEHTOB HMIIyJbca B JJaDOpaTOpHOW cHcTeME U B
CHUCTEME LIEHTpa Macc. Y paBHEHUE ABUKEHUS MOMEHTA UMITyJibca B [l-cucreme.

11. Tlonnast MexaHu4ecKasi 3HEPIHsl CHCTEMbI YAaCTHUIl U 3aKOH €€ U3MEHEHUS. 3aKOH COXPaHEHUS
SHepruu cucreMsl yactull. Teopema Kénura.

12. 33,[[3‘{3 ABYX TCJI. BBIACICHHUEC OBWXXCHHUA ILEHTPA MacCC, YPAaBHCHUC OTHOCHUTCIBHOI'O
JABWXCHUA, HpI/IBeI[éHHaﬂ Macca. KumHeTndeckas OHEpIrus, HUMIIYJbBCBI WU MOMCHT HMMITYJIbCA
qacTull B CUCTEME LIICHTpa Macc.

13. KunemaTrka OMHapHBIX YIPYTUX CTOJKHOBEHHU. BekTopHas quarpamma uMIynbcoB. CBs3b
YTJIOB PaccesiHUsl B CUCTEME LIEHTPa Macc U B 1JaDOpaTOPHOM cucTeMe.

14. Heynpyrue ctoiakHoBeHus. [lopor peakuuu.

15. [IpuHIMII OTHOCHTENBHOCTH ODWHINTENHHA, HE3aBHCHUMOCTh CKOPOCTH CBETa OT ABM)KCHHUSA
ucrounnka. Cucrema orcuéra B CTO. [IpeobpazoBanus Jlopeniia.

16. CnexnctBusi npeobpa3oBanuii JIopeHila: OTHOCHUTENFHOCTh OJIHOBPEMEHHOCTH, COKpAIICHHE
MacIiTadoB, 3aMeJIeHre BpeMeHU. VIHBapuaHTHOCTh MHTEpPBaJa, Kilaccu(UKals HHTEPBAJIOB.

17. PenstuBucTCcKMi 3aKOH cioxeHMs ckopocred. IIpeoOpazoBanue  HampaBiIeHH
pacrpoCcTpaHEeHUs CBETA.

18. Umnynbe u sueprus yactuisl B CTO.

19. IIpeobpazoBanus JlopeHna s uMIyabca u sHepruu. Mmmynsc u sHeprus gotona. S ekt
Hormutepa.

20. Cucrema nenrpa mMacc B CTO. IloporoBast sHeprus npu HEyNpyroM CTOJIKHOBEHUH JBYX
PENSITUBUCTCKUX YaCTHULL.

21. YpaBHEHHWE IBMKCHHS PEISITHBUCTCKOW YaCTHUIBL. J[BYDKEHWE PEISTHBUCTKOW YaCTHIIBI
MOIEPEK MOCTOSTHHOI'O OJHOPOJHOTO MarHUTHOTO MOJIsl; pa3rOH YaCTULbI TOCTOSIHHOW CHJION.

22. 3akoH BcemmpHOro TsroTeHHs. Teopema [aycca. Ilpumenenwe Tteopembl [aycca s
HAaXO0JICHUS IPABUTALMOHHOTO MOJISl MPOCTEUILINX CUCTEM.

23. IlepBasi, BTOpas U TPEThsi KOCMUYECKUE CKOPOCTH.

24. ®dunntHOE ABIKEHHE B 3amaue Keruepa: s (hekTuBHAs MOTEHIMANIBHAS YHEPTUS, IEPHIICHTP
u anoueHTp. [lepssiii 3akon Keruepa. [Tapamerpsl simuntudeckoii OpOUTHL: OONbINast U Majas
MOJTyOoCH, (POKATFHOE PACCTOSTHUE, IKCIIEHTPUCUTET. BTOpoit u Tpetnii 3akonbl Kerepa.

25. OcHOBHOE YypaBHGHHWE IMHAMUKH BpamieHWs aOCOJTIOTHO TBEPAOTO Tella BOKPYT
HeMoABIKHON ocu. MomeHT uHepiun. Teopema Llteitnepa. Kunernueckas sneprust abCoar0THO
TBEPIOTO TeJIA, BPAIIAOLIEr0Cs BOKPYT HEMOABHKHON OCH.



26. CooTHolleHHE MEXIy MOMEHTAaMH HWHEPUUU  OTHOCUTENBHO TpPEX  B3aUMHO
NEePHEHANKYISIPHBIX Oceil. MOMEHT HMHEpLUHUH OTHOCUTENBHO TOYKUA. COOTHOIICHHE MEXKIY
MOMEHTaMU WHEPLHHU II0CKON UTYPBHI.

27. BobluncieHue MOMEHTOB HMHEPIMHM MPOCTEHIIMX Tell (CTepP>KEeHb, KOJIbLIO, MIOCKHM JHCK,
IWIMHP, TToJias cdepa, map, IIOCKUH NPSIMOYTOJIBHUK, IPSMOYTOJIbHBIN MapajlIesIeuIe).

28. JluHaMuKa IUIOCKOTO JIBMIKEHHUS aOCONOTHO TBEpHOro Tena. Kunerwueckas sHEprus npu
IUIOCKOM JBMKeHNU. CKaTbIBaHKME TEJ BPALICHUs C HAKJIIOHHOM IIOCKOCTH.

29. T'upockon. [Ipeneccusi rupockona mo;j| 1eHCTBUEM CHIIbI TSIKECTH.

30. OgHOMEpHBIE TapMOHHYECKHE KOJeOaHUs: ypaBHCHHE JIBMKCHHS M €ro o0Ilee pelieHue,
HavalbHbIC YCIOBUS. AMmuuTyaa, (asza, gactota W mnepuoa koieOanwit. [lepwon maibix
KoJe0aHU MaTeMaTUYECKOTO MasSTHHUKA U Tpy3a Ha MPYyKUHE.

31. Manebie koneOanust pU3MUECKOro MasiTHUKA: NIEPUOJT KOJIeOAHUH, IpUBEIEHHAS JUIMHA, LIEHTP
kavaHus. Teopema ['1oiireHca o B3aMMHOCTH TOYKH ITOJIBECA M LIEHTPA Ka4aHHsL.

32. 3aryxaroniye oJJHOMEpHBIE KOJIeOaHHs B BSI3KOH cpejie: ypaBHEHUE JIBIKCHUS U €ro o0iee
peleHre, HadallbHbIe yCiIoBuUs. JlorapupMudeckuii JEKpEMEHT 3aTyXaHus U TOOPOTHOCTb.

33. Anepuoanyeckoe IBMKEHUE TPy3a Ha MPYKUHE B BI3KOH cpejie.

34. BoiHyXJeHHBbIE Kolle0aHHs Tpy3a Ha TpPYKHHE B BSI3KOW cpele MOJA JeHCTBUEM
CHHYCOMJIaJIbHOM BHEIIHEH CHJIbL: YpaBHEHUE JBWKEHUS W €ro oOIee perieHue, METO[
HeonpeAenéHHbIX KOd(PPUIMEHTOB, HayalbHBIE YCIOBHS. YCTaHOBHBINMECS KojeOaHus,
aMIUATy1a ¥ (a3a yCTaHOBUBIUXCS KOJIeOaHU, pe30HAHC.

35. HeI/IHepHI/IaHBHHe cucteMbl oTcuéra. CHIIBI HWHCPIUH, BO3HUKAIOINHNEC IIPU ITOCTYIATCIbHOM
JABVKCHUU U ITPU BPAILLICHHU.

36. IloTeHumanbpHas SHEPrHs YACTHUIBI B TOJE IEHTPOOEKHOW CHIIBI MHEPIHU. 3aBHCHMOCTD
Beca TeJa OT reorpa(uyeckoi MUpOTHI.

37. OTKIIOHEHHE nagaromux TEJI OT HAIIPaBJIICHHUA OTBECA. MasaTHHuK CDYKO

38. Cxarue u pactsokerne crepxHeil. Koaddunument Ilyaccona, 3akon ['yka, moayne HOHTa.
DHeprus ynpyroi nedhopmaivu CTepKHS.

39. BcecropoHHee pacTspKkeHHe-CKaThue. DHeprus ynpyrod aedopmainuu Mmpu paBHOMEPHOM
BCECTOPOHHEM PaCTSKEHUU-COKATUH.

40. CkopoCTh pacipOCTpaHEHUs MMPOJOIBHBIX YIIPYTHX BO3MYIIECHUH.

41. Tlone ckopocTel, TMHUU U TPYOKH Toka. MneanbHas >XKuAKoCTh. YpaBHeHHE bepHysuin.
®opmyna Toppuuennu. Tpyoka [Tuto. Pacxogomep Bentypu.

42. Bs3kocTh, cuita BI3koro Tpenust, ®opmya [lyaszeiins. Yucno Pelinonbca.

IIpumepsnl 3K3aMeHANMOHHBIX ONJIETOB:
buser 1
1. Mansie koneOanus (HU3HMUECKOTO MASITHUKA: TIEPUOJT KoeOaHul, MpuBEAEHHAS IMHA,
HeHTp kayanus. Teopema [toiireHca 0 B3aMMHOCTH TOYKH MOJIBECA U LIEHTPA KayaHHUsl.
2. Cucrema nentpa macc B CTO. IToporoBast sHEprus IpU HEYIIPYTOM CTOJIKHOBEHUH JABYX
PENSATUBUCTCKUX YaCTHII.

Buiaer 2



1. TloreHumanbHasi SHEPTHsl YACTHUIIBI B TOJIE IEHTPOOCKHOW CHIIBI WHEPIIUU. 3aBHCHMOCTD
Beca Tella OT reorpaduyecKoil mupoTHL.

2. HOTGHLII/IaJIBHaH SHEPTHA 4aCTUIbI B IICHTPAJIbHOM IIOJIC. HpI/IMeHeHI/Ie K I'paBUTAllMOHHOMY
H KYJIOHOBCKOMY IIOJISIM, K ITOJIFO ynpyroﬁ CHJIBI. HOTGHI_[I/IaJ'II)HaH OHEPIuAa 4aCTHLbI B I10JI€
CHIJIBI TAXKCCTH. Onpe;[eﬂeHHe CHJIBI 110 BUOY HOTGHI_II/IEUIBHOI;'I OHCPIUHU.

Bbuaer 3
1. Bsskoctb, cuna Bszkoro tperus, @opmyna [lyaseis. Yucno Pelinonbaca.

2. 3a;[aqa ABYX TCJI. BBIACJICHUC JABUKCHHA LCHTpAa MACC, YPaBHCHUC OTHOCHUTCIILHOI'O
JBHXXCHUA, HpI/IBe,Z[éHHaH macca. KwuHeTndeckas OHEpIrus, HMIIYJIbCbl W MOMCHT
HMITYJIbCA YaCTHUIl B CUCTCMC LICHTpaA MaccC.

4. Kputepuu oneHuBaHus

OueHka baubl Kpurepuun

10 BeIcTaBisiercss  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHUCTEMaTH3UpPOBAaHHbIE, INIyOOKHE
3HaHMA Y4eOHOM mIporpamMmbl  JHUCLUUIUIMHBI,
IIPOSBIIAIOIEMY MHTEPEC K JAHHOW NpPEeAMETHON
o0nacTv,  IPOJAEMOHCTPUPOBABIIEMY  YMEHHUE
YBEPEHHO M TBOPYECKM IPUMEHATH MX Ha
IIPAaKTUKE IMPH PEIICHUH KOHKPETHBIX 3a4ad,
cBOOOJIHOE U MPABUIIBHOE OOOCHOBAHUE MPUHATHIX
peLIeHU.

9 BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHbIE, TIyOOKue
3HaHUS Y4eOHOH MporpaMMmbl JUCUUIUIMHBL U
YMEHHME YBEPEHHO NPUMEHSATh UX HA MPAKTUKE NPU
pelIeHMH KOHKPETHBIX 3ajad, CBOOOJHOE U
IIPaBUJIbHOE OOOCHOBAHUE NMPUHSATHIX PELICHUH.

OTJINYHO

8 BeIcTaBisgercss  CTyA€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INTyOOKHe
3HaHUA Y4eOHOW MpOrpaMMbl JUCHUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIPU
pElIeHMH  KOHKPETHBIX  3a7a4, I[PAaBWIBHOE
000CHOBaHHE MPHUHATHIX PEIICHUN, C HEKOTOPBIMU
HEJIOYETaMH.

7 BricTaBisieTcss CTyZlE€HTy, €Clu OH TBEPIO
3HaeT Marepuall, TpPaMOTHO U IO CYIIECTBY
U3JIaraeT €ro, yMeEeT NPHUMEHATH IOJIy4YCHHbIE
3HAaHUS HA MPAKTHUKE, HO HEJOCTaTOYHO I'PAaMOTHO
000CHOBBIBAET MOJIyYEHHBIE PE3YIIbTATHI.

6 BeIcTaBnsercs CTyIeHTy, €ClIM OH TBEpAO
3HaeT Marepuana, TIpPaMOTHO M II0 CYLIECTBY
W3JIaraeT €ro, yMeeT IPUMEHATHh IOJIyYCHHbIE
3HaHMS Ha IIPAKTUKE, HO JOIYCKAeT B OTBETE UM B
pELIEHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

XOpOLIO

5 BricTraBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HA€T Marcpuaja, TIpaMOTHO MW IIO
CymeCTBy H3sjiaract €ro, YyMeCcT JMPUMCHATb
IMOJIYYCHHBIC 3HAHW Ha NPAKTHUKE, HO JOIMMYCKACT B




OTBCTC WJIM B PCIICHHU 3aJa4 JOCTAaTOYHO
OO0JIBIIIOE KOJIMYSCTBO HETOYHOCTEM.

4 BricTaBnsiercss  CTyA€HTY, IIOKa3aBIIEMY
dbparMeHTapHBbIH, pa3pO3HEHHBIN XapakTep
3HaHUH, HEJ0OCTATOYHO MPaBUJIbHBIE

dbopMynupoBKH 0a30BbIX MOHATHH, HapyIICHUS
JIOTUYECKOW TMOCJIEIOBATEIbHOCTH B H3JI0KEHUU
IpPOrpaMMHOT0 MaTrepuaia, HO IpPH OSTOM OH
OCBOUJI OCHOBHBIE Pa3jielibl y4eOHON MPOTrpaMMBl,
HeoOXOoIuMBbIe Jid JajibHEHIIero oOy4YeHus, U
MOXET MPUMEHSATH TOJyUYECHHbIE 3HAHUSA IO
o0pa3ily B CTaHAApTHOM CUTYaLIUU.

yIOBJIETBOPUTEIIHHO

3 BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
(dbparMeHTapHBbIi, Pa3pO3HEHHBIN Xapakrep
3HAHUH, JOITyCKaIOUIEMy OLIMOKH B
¢dopMynupoBKax ©0a30BbIX MOHATUN, HapYIICHUS
JIOTUYECKON IIOCIIEN0BAaTENbHOCTH B H3JI0KEHUU
OporpaMMHOTO  MaTepuana, cinabo  BlageeT
OCHOBHBIMHM ~pa3JiellaMd  y4eOHOH Iporpammsl,
HEOOXOIUMBIMU JUIsl JlaibHeHero oOydyeHus u ¢
TPYAOM IPHUMEHSET IOIY4YCHHBIE 3HAHMS HAXKE B
CTaHJIAPTHOM CUTYAIIUHU.

2 BeicTaBnsieTcsi CTy€HTY, KOTOPBII HE 3HaET
OoJbIlIel YacTH OCHOBHOI'O COJEpKaHUS y4eOHOI
NpOrpaMMbl  JUCHUIUIMHBL, JIONyCKaeT TIpyOble
omMOKH B (POPMYIUPOBKAX OCHOBHBIX NMPHUHIIAIIOB
U HE yMEeT MWCIOJIb30BaTh IIOJyYCHHBIC 3HAHUS
IPU PEUICHUU THUITOBBIX 33]ad.

HEYJIOBJIETBOPUTEIBHO
1 BeIcTaBisieTcs CTyIeHTY, KOTOPBI HE 3HAET

OCHOBHOT'O COJIEp’KaHUsl y4yeOHOHl mporpammsl
JUCIUIUIMHBI, JOMYycKaeT rpyOeiine omuOKu B
dbopMynHupoBKax 6a30BbIX HOHATHH TUCHMILIMHBI U
BOOOIIlE HE HMEET HABBIKOB PEIIECHUS THUIOBBIX
IIPAKTUYECKUX 3a7ad.

5. Meroauyeckue MaTepuajibl, ONpeaejsiomine NpPoUeAypbl OLEHHWBAHUS 3HAHMI,
YMEHUi1, HABbIKOB U (MJIM) ONbITA AeSITeJIbHOCTH.

ITpu mpoBeneHMM 3K3aMeHa OOydYarOUIEMYCsl IMPEJOCTAaBJIAETCS HE MEHEee OJHOr0 4daca Ha
noaroToBky. Ompoc 1o OuiieTy W OTBEThl Ha JIONOJIHUTENbHBIE BOIPOCHI HE JIOJDKEH
NpeBbIIIaTh JBYX AacCTpPOHOMHUYECKHMX dacoB. [lo 3aBeplieHMH OTBEJEHHOTO Ha OIpPOC
BPEMEHH, 5K3aMEHATOp JOJDKEH BBICTaBUTh OOyYarolleMycs OIIEHKY B COOTBETCTBUHU C
BBIIIECTIPUBEICHHBIMU KPUTEPUSIMHU.




