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1.CTpykTypa, H 0011asi TPYA0eMKOCTb AVCI{UTI/IHHBI

OO0r11ast TPyI0€MKOCTh IUCIMIIMHBI COCTaB/seT 6 3aueTHBIX equHMIL (216 yaca).

OuHasi popma oOyueHUs
Kypc 1
Cemectp 1
Jlekuuu 54
[TpakTrueckue (CeMUHAPCKKE) 3aHSATHUS 36
JlabopaTopHbIe 3aHATHUS 36
WToro ayAUTOPHBIX 3aHATUM, 128
CamocTosiTesibHast paboTa 54
Kypcosast pabota -
JK3ameH +
3auer -
OO011ee KOJIMYECTBO YaCOB 216/ 6 3eT

2. llesin oCBOEHUSA AUCIUILIUHBI:

OcBoeHue CTyjeHTaMH MeTOZOJOTMYeCKUX OCHOB (OpPMHUpDOBaHME TIpe/CTaBlIeHU O pO/U
9KCIepUMeHTallbHbIX Y TeOpeTMUeCKUX MeTO/0B T03HaHHSl OKpY’Kalolllero Mupa, pa3BUTHE HaBbIKOB
CaMOCTOSITEJTEHOTO PpeIlleHUsl 3aZiad O JBVDKEHWH, W3yUeHWH CBOWCTB BellleCTBa Ha 0a3e K/aCCHUECKOW U
KBaHTOBOU (PU3MKH, MOTHBUPOBaHUe Ha M3yueHre COBPeMEeHHOW HayuHOU JIUTepaTyphbl.

LlenaMu  OCBOeHUs — [JUCLIATIIMHBI «O06mass  ¢usuka (MexaHUKa)» B COOTBETCTBHM  C
[TpodeccroHanbHBIMU CTaHAaPTaMMU:

01.001 TIIpodeccruoHanbHbIM cTaHAapT «llemaror (refarordueckasi eATeNbHOCTH B cdepe
JIOLIIKO/TBHOTO, HauasbHOTrO 0OIiero, oCcHOBHOro o0irero, cpeaHero o6iero obpa3oBaHus) (BOCIIHTATeIb,
yuuTenb) YTBep>KAeHHbIM NpUKa3oM MUHUCTepCTBa Tpya U COLMaIbHOU 3aiuThl Poccuiickon defepanuu OT
18 Hos16pst 2013 r. N 544H (3aperucTpupoBaH MHUHUCTEPCTBOM FOCTHLMU Poccutickoii Penepariuu 06 mekabpst
2013 r., peructpaumonHelii N 30550), ¢ W3MeHeHHWsIMH, BHECEHHbIMM IIpHKa3oM MuHHCTepcTBa TpyZa M
colanbHOM 3amuTthl Poccuiickoii ®epepaiy ot 25 gekabpsi 2014 1. Ne 1115H (3aperucTpupoBaH
MunuctepcTBoM toctuliiid Poccuiickoit @eneparu 19 deppans 2015 r., peructpaiiionHbii Ne36091) u ot 5
aBrycra 2016 r. Ne 4221 (3apeructpupoBaH MuHUCTepCTBOM tocTULIMU Poccutickoit @enepaiuu 23 aBrycra
2016 r., peructpanoHHbIi Ne 43326);

01.003 «Ilegaror AOMOMHUTENTLHOrO 0O0pa30BaHMsS JleTeld W B3POCIbIX», YTBEPXKJEHHBIA IPHUKA30M
MuHucTepcTBa TpyZla M colManbHOM 3aumThl Poccuiickoii @epepaipi ot 8 centsiops 2015 1. Ne 613H
(3apervctpupoBaH MuHHCTepCcTBOM focTHii Poccuiickori @enepaipin 24 centsiopst 2015 r., pervctpaliioHHbI Ne
38994);



3. Mecro gucnumymmesbl B crpykrype OITOII 6akanaBpuara

OucuuruiiHa «O6igas ¢u3vka (MexaHuka)» otHocutcst K Bsoky 1. Juctmrnvsel (Mogynu) O6si3aTesibHast
vactb. MHpekc pucuuruimeel: 51.0.19.

HOucturuivHa «O61mast ¢pusnka (MexaHrKa)» mpeHa3HaueHa [yt 6akanaBpoB I Kypca 1o HaripaB/ieHUIO
44.03.05 TMeparornueckoe obpazoBaHue (C ABYMsI TIPOGUIISME ITOATOTOBKH).

[Ipy OCBOeHUM JAHHOW AMCLUIUIMHBI CTY/IeHT CMOXKeT MPOJeMOHCTPUPOBAaTh 0000IeHHbIe TPYAOBbIe
byskin (OTD):

- Tleparoruueckasi fesTeJIbHOCTb TIO TIPOEKTUPOBAHMIO W peanv3aliuu obpa3oBaTenbHOTO Tpoliecca B
oOpa3oBaTesibHbIX OpPraHU3alUsX [OIIKOJIFHOTO, HayaabHOrO 0O0IIero, OCHOBHOTO OOIero, CpeaHero
obiriero obpasoBanusi (OT® 3.1. TIC 01.001);

- Ilepgaroruueckas ZiesaTelbHOCTb 10 TIPOEKTHPOBAHUIO U PeaM3aliid OCHOBHBIX 001je00pa3oBaTe/ibHbIX
nporpamm (OT® 3.2. TIC 01.001).

- TlperosaBaHue 110 [IOTIO/THUTEBHBIM 0011]e00pa3oBaTebHBIM rporpammam (OT® 3.1. TIC 01.003);

- TlpenosaBanue mo mporpamMMam TipodeccroHanbHoro obyuenus, CITO u AT, opueHTUPOBaHHLIM Ha
COOTBeTCTBYIOLMI ypoBeHb KBamudukaryy (OT® 3.1. TIC 01.004).

Ons usyueHus: AuciuriMHbl  «OOiass ¢usvmka (MexaHuka)» HeoOXO[AMMbI 3HaHUS, yMeHUsi W
KOMITETeHIUH, TI0/TyueHHbIe 00YYaroIMMHICS B KypCe XUMUN CPe/IHel IIKO/IbI B COOTBETCTBUM C TPeOOBaHUSAMU
@®T'OC cpenHero (royiHOT0) 0611{ero 06pa3oBaHusI.

[7nst ocBOeHus1 AaHHOW yueOHOM AucUuruiMHbL (Y1) CTYJeHT Ao/KeH:

3HaTh: IKO/IbHBIA KypC MEXaHUKH U OCHOBBI /H((epeHIaZbHOT0 U UHTErpajbHOT0 WCUMCI/IeHUSI.

YMeTh: periath 33/aun 6a30BOro ypOBHSI.

BnajeTh: HaBbIKaMU pacyeToB 0 (PU3NYECKUM (OpMYyJiaM U YpaBHEHUSIM.

B nmpouecce wu3yueHuss yueOHOM JUCLMIUIMHBI oOOyuaromiyecsi T0/iyyaroT Oa3uCHble 3HaHus,
HeoOXoZyMbIe [JIsi JTydIllero NMOHHUMAaHWs W YCBOeHHs y4yeOHOro marepuana 1o (U3HUUeCKUM /JUCLIMTUTHHAM
yueBHOTrO T/1aHa, a Tak)Ke MeTOZMKe Tpero/ilaBaHus (PU3MKH, Tielaroruueckoii mpakTHKe.

W3syuenue aucuuriuHbl «O01as ¢pusmka. MexaHuka» Tpe/iiecTByeT U He0OXOAUMO AJisi U3ydeHust

JUCLMIVIMH ~ TIpo)eCCMOHA/NILHOTO  LMKAa  «MonekynspHass  ¢u3MKa U TepMOAWHAMUKa»,
«DJIeKTpoiMHaMKKa», « TeopeTuyeckas ¢pusrka», «KBaHToBasi pusrKa».

4. TpedoBaHus K pe3y/IbTaTaM 0CBOeHHUsI JUCHUILUTMHBI «O01mas pusuka» (MexaHHMKa).

[Tporjecc u3yueHusi AUCLIMITIMHBI HarmpaB/ieH Ha (pOpMUpOBaHUe C/eAYIOLIMX KOMITeTeHLIU:

Koapl .
o Cojepxanue KOMIIeTeHIMHI
KOMIIeTeHI{ U
VK-1 CrniocobeH OCyIIeCTBSTb TIOMCK, KPUTUUYECKU aHa/Iu3 U CHHTe3 MH(opMaLiy,

MPUMEHSATDb CHCTEeMHbIM noaxon AJisd pelieHusd MOCTAB/IEHHBIX 3a/ida4

CrniocobeH oCyIecTBSTh MPOGeCCUOHATBHYIO JeaTeIbHOCTh B COOTBETCTBUM C
OIlK-1 HOPMaTUBHBIMU TIPAaBOBBIMA aKTaMH B cdepe 00pa3oBaHUS W HOPMaMH
nipohecCcuoHaTbHON ITUKU




B3anmocBsa3b

TJIaHUPYeMBbIX

komneTeHuusimua OTTOIT

pe3y/bTaToB

oOyueHUsT 1O

JUCLIUTIUHE  C

Kopsl Ilnanupyembie pe3y/ibTaThl 00yUeHHs], COOTBETCTBYIOIHE (POPMHUPYEMBIM
KoMIIe- kKomnereHuam OITOIT
I 3HaThb YMetb Bnaners
YK-1 * OCHOBHbIE MeXaHUuecKue|* 0OBSICHUTB * UCII0/1b30BaHUs
sIBJ/IEHUSI U OCHOBHbIE OCHOBHbIe Ha0/TI0/laeMble  |OCHOBHBIX 3aKOHOB
3aKOHBI MeXaHUKW; TIPUPO/IHBIE SIBJIEHUS U MeXaHWKHU U TIPUHLIUTIOB B
IPaHULIbI UX 3¢ deKTHI C MO3ULIUNA Ba)KHEUIIIHMX TIPAKTUUECKUX
TIPUMEHHUMOCTH, (dbyH/IaMeHTa/IbHbIX TIPU/IOXKEHUSIX;
TpUMeHeHre 3aKOHOB B  |(U3MUeCcKuX * IPUMeHeHUs] OCHOBHBIX
Ba)KHEUIIINX B3aMMO/IENCTBUM; MeTOZI0B (PU3MKO-
MPAKTUUeCKUX * yKa3aTb, Kakue 3aKOHbl |MaTeMaTHUUeCcKOro aHasv3a
TIPUJIO’KEHUSIX; OTUCHIBAIOT IAHHOE JI7Is1 pellieHust 3a/jau 1o
* OCHOBHbIe (pu3nyeckue |sBeHue Un 3GdeKT; JUCLIUTIIMHE «MeXaHUKa;
Be/IMUMHBI U (U3UUYECKHe |* UCTOIKOBBIBATb CMBIC/T | TPaBU/IbHOMN
KOHCTaHTBI, HUX (bY3MUeCKrX BEeIMUMH U |3KCITyaTalldd OCHOBHBIX
orpefiesieHUe, CMBIC/I, TOHSATUN MeXaHUKWY; npubOpoOB U
CroCOObl U €JUHULIBI UX | * 3alMChIBaTh ypaBHEHHUs |000pyZOBaHUS,
H3MepeHus; ISt PU3NUYEeCKUX BeJTMUMH |HCTIO/b3YEMbBIX B
B cucteme CU; naboparopuy;
OIIK-1 | dyHAameHTa/bHBIE * MCTI0/b30BaTh * 06paboTku u
(r3nuecKre OMbIThl U UX |pa3/idyHble MeTOAUKHU VHTepIIpeTUPOBaHUsI
pO/ib B Pa3BUTUU HayKH; |M3MepeHU B MeXaHUKe U |pe3y/bTaToB
* Ha3HAUeHUe W TIPUHIIUIIBI | 00paboTKM 9KCTIepUMEHTa;
JIeMCTBUS UCTIONb3yeMbIX |IKCIIePUMeHTaTbHbIX * HCI0JIb30BaHKUsI METO/|0B
(usnyeckux MpubOpPOB;  |IaHHBIX; MO/IeJTUPOBaHus B
* UCI0J/Ib30BaTh METOJbl |MeXaHUKe.
afleKBaTHOT'O
(dbusmyeckoro u
MaTeMaTUuecKoro
MO/IeJTUPOBAHUs, a TaKXKe
TIPUMEHSITb METO/IbI
(bU3MKO-MaTeMaTHUeCKOro

(hopmMupyeMbIMU




dHa/IM3a K peleHHI0
KOHKPEeTHBIX
€CTeCTBEHHOHAYUHbIX U

TeXHUUeCKHX 1pobiiem;

O606menHbIe TpyAoBbIie GyHKIUH (OTD), Tpysosie pynkuuu (TP), cornacHo IIpodeccnoHabHBIM

cradpaptam (I1C):

- Tlepgaroruueckasi AesTeJbHOCTb TIO TIPOEKTUPOBAHMIO W peanv3aliii oOpa3oBaTenbHOTO Tpoliecca B
oOpa3oBaTesTbHbIX OpPraHW3alUsIX [OIIKOJILHOTO, HayaabHOrO OOIIero, OCHOBHOTO O0Iero, CpeaHero
obirero obpasoBanus (OT® 3.1. TIC 01.001);

- Tlemaroruueckasi feATeILHOCTD TI0 TIPOEKTUPOBAHHUIO U peaii3al[ii OCHOBHBIX 0011[e00pa30BaTe/TbHBIX
niporpamm (OT® 3.2. T1C 01.001).

ITepeueHb TPY/OBbIX (PYHKIIMI:

HaumenoBanue TP Kop
Pa3paboTka ¥ peanu3alys NMporpaMM yueOHBIX AUCHUIUIMH B A/01.6
paMKax OCHOBHOM 00111e00pa30BaTe/IbHOM MPOrpaMMBbl
OcyujectBieHre  npodecCHOHATBLHOW — /1eATeNbHOCTH B A/02.6
COOTBETCTBUU C TpeOOBaHUSAMHU denepanbHbIX
roCy/1apCTBeHHbIX oOpa3oBaTeTbHbBIX CTaH/1apTOB

JIOIIKOJILHOTO, Haua/JibHOTO 00IIlero, OCHOBHOTO oOi1ero,
cpefiHero ob1iero 0opa3oBaHuUs
[11aHMpOBaHMeE ¥ TIPOBeieHre YUeOHBIX 3aHATUN A/04.6

dopmMrpoBaHUe YHUBEPCAIbHBIX yUeOHbIX AelCTBUM A/07.6

- TlIpernosaBaHue 110 [IOTIOJIHUTETBHBIM 0011]e00pa3oBaTebHBIM nporpammam (OT® 3.1. TIC 01.003).
ITepeueHb TPY/OBbIX (PYHKIIMI:

HaumenoBanue TP Kop
Opranuzaiusi JesiTe/lIbHOCTA YYallliXCsi, HarpaBieHHONW Ha A/01.6
OCBOEHHE JIOTIOJTHUTETbHOU o6111e06pa3oBaTe/TbHOM
TIPOrpPaMMBbl

- TlpenomaBanue mo mporpamMMam TipodeccroHanbHoro obyuenus, CITO u ATIII, opueHTUPOBaHHLIM Ha
COOTBeTCTBYIOLMM ypoBeHb KBamudukarmy (OT® 3.1. TIC 01.004).

IlepeueHb TPYAOBBIX QyHKIIUA:
HaumenoBanue T Kopg
Opranuzaiusi yueOHOW [eATeNbHOCTH OO0yYarommMxcs 10 A/01.6
OCBOGHUIO  y4eOHBIX TPeJMEeTOB, KypCOB, [JUCLIATUIAH
(Mopyeit) riporpamMm rpodeccroHansHOro 00yuenusi, CI1O u
(vm) ATTI.




5. CopepxaHue U yueGHO-MeToAMYeCKast KapTa JUCHUILUIHH



Konuue

Haumenosa CamocTosiTe/nbHast 8o | Tenee
Ho HUe TeM 3aHs paboTa . p
Mep (BOMpOCOB), | T CTyAeHTOB DopmbI o Kon:[{;eTe nvTepa
HeJ M3y HaeMbIX KOHTPOJISA HIH Typa
T0 JaHHOU
e JUCLIATUIUH | JT " CopgeprkaHue Ha m | ma
p Chbl m| x
e
3agauu
(GuU3MKH. YK-1,
AGcTpakiys OITK-1
1 CemuHap
OrpaHNUeHHO 110 TeMe:
CTb MOJIeJIeN. «DU3IKA B
JKCriepuMeH ucTopum
1 | Bsepenme | 2|0 | VPOV 2 | ymmwmsary | 0 | 1 [1]
AbL n» -
bu3uKu. pedepar
CucreMsl MK, YK, VK,
eguHuL CH. @K, T'K, ACO,
JI, TIK
KonTpomnb YK-1,
Hasd OIIK-1
paborta,
KOHTPOJIbH
ble
Kunematu Cucremsbl BOMPOCHI K/
9 Ka 4l 4 KOOp/VHAT. 4 | o teme u 0 | p-3 1]
Marepuanb BexTopsl. coctapnen | ©0
HOU TOUKH. Bpewms. Jie TeCToB, 2
pelieHue
3a/1a4u
TK, YK, UK,
@K, T'K, ACO,
JI, TIK
KoHntposb YK-1,
Hasd OIIK-1
pabora,
Paznosxenue KOHTPOJIEH
Kunema JIBKEHUST bIe K/
THKA TBEPOT0 BOIIPOCHI 0 p-3
3. TBepaor |2 | 4 Tesla Ha 2 | 10 TemMe H 0 [1]
0 Tesa craraemoe. COCTaBJ/IeH 5
Yrabl Ue TeCToB,
Ournepa. peleHue
3a/au
TK, YK, UK,
@K, T'K, ACO,
JI, TIK
KonTpomnb YK-1,
HbIe OIIK-1
TIpuHLn BOIPOCHI
IIpeobpa3o OTHOCUTE/TbH 110 TeMe 1
4. BaHHUA 2| - OCTH. 2 COCTaB/IeH 0 1 [1]
KOOp/AMHAT ITpeobpaszosa /e TECTOR
Hue ['anues. MK, YK, VK,
@K, TK, ACO,
JI, TIK
[BrkeHve YK-1,
CHCTEMBI KoHTposb OTIK-1




IIpumeuanus:

— Bce Buzpl y4ye6GHOU pabOThl MOT'YT NPOBOJUTHCS AWCTAHLIMOHHO HAa OCHOBAaHWM JIOKa/IbHBIX
HOPMAaTHBHBIX aKTOB.

— B 1mensx peanusanyu WHAVBUAYATBHOTO MOAX0/a K 0OYUEHUIO CTYZEHTOB, OCYIIeCTB/ISIONUX yueOHbIN
TMPOL[eCC T10 WHAWBHU/YalbHON TPaeKTOPUM B paMKax HMHAWBUYalbHOTO pabouero rjaHa, W3yueHue aHHOM
JUCLIMIUIMHBI MOJKET OCYLLECTB/IATHCS uepe3 WHAUBMJYyaslbHble KOHCY/bTalU{ IIperofiaBaTessi OYHO, B UaChl
KOHCY/IbTallMi, 10 3/1eKTPOHHOM MouTe, a TakXe C MCIo/jb30BaHHMeM Webex, maaTtdopMbl AUCTAHLIMOHHOTO
obyuenust Moodle, muunblii kKabuHeT cTyzeHTa Ha caiite COI'Y, apyrux snementos SIOC COT'Y.

1. MexaHuka.
1.1. Kunematuka.
(MY) OcHoBHbIe KWNHEMaTHUeCKHe XapaKTePUCTUKH KPUBOJMHEHHOTO JBHKEHUS:
CKOPOCTb U yCcKopeHHe. HopManbHOe U TaHreHLMabHOe ycKopeHre. KunemaTtuka
BpallaTeIbHOrO IBW)KEeHUS: YIJIOBasi CKOPOCTb U YIJIOBOE YCKOpeHue, UX CBsA3b C
JIMHENHOUW CKOPOCTBIO U YCKOPEHHUEeM.
(BY) IlpoctpaHcTBO U Bpemsi B MexaHuKe HbtoToHa. CHcTeMbl KOOpAWHAT U UX
nipeoOpa3oBanusi. PU3NYECKHI CMBIC/ TIPOXM3BO/IHOM Y MHTeTpaJia.
1.2. lunamuka.
(MY) WuepuuanbHble cHUCTeMbl OTCYeTa M MepBbiii 3akKoH HeroToHa. Bropon
3akoH HeroToHa. Macca, UMNyJ/ibC, Cuia. Y paBHeHHe JABMKeHUs MaTepraibHOU
TOUKUA. TpeTuit 3akOH HBIOTOHA M 3aKOH COXpaHeHUs UMILy/bCa. 3aKOH
BCEeMUPHOro TAroteHusi. CU/bl CONPOTUBIICHUS.
(BY) WHrerpupoBaHue ypaBHEHUU [BWKEHUS], POJib HaUa/IbHBIX YCA0BUM. LleHTp
MacC MeXaHW4eCKOW CHCTeMbl, 3aKOH JIBW)KeHUS LjeHTpa Macc. [IBvkeHue Tern C
repeMeHHOM MacCOM.
(PY) Cas3b 3aKO0Ha COXpaHeHUsI UMITYyJIbCa C OAHOPOJAHOCTBIO MPOCTPAHCTRA.

FpaHI/IL[bI NMPpUMEHUMOCTHU KJ1aCCUYEeCKOM MeXaHHUKH.

1.3. MomeHT umyJibca.

(MY) MomeHT umIy/ibca MaTepuajbHOW TOUKM M MOMEHT MeXaHW4eCKOu

cucteMbl. MOMEHT CU/Ibl. 3aKOH COXPaHeHUs] MOMeHTa MeXaHUUeCKOW CUCTeMBI.

CogeprkaHue pas3jie/ioB IIPOrpaMMbl IPHBE/IEHO C YUeTOM pa3/IMuHOM TPyA0eMKOCTH (cM. 11. I11),

rpu 3ToM 0oJiee BHICOKUI MepapXWUuecKUi YpOBeHb BKJIIOUAeT B ce0si cozieprkaHue
npebIAyILero

ypoBHsi. Hanipumep, ypoBeHb BY (KypcuB) BK/toUaeT B cebsi cofiep>kaHue ypoBHSI MY, a
YPOBEeHb

PY (momy>xupHbli IpU(pT) — cofeprkaHue ypoBHell BY u MY.



(BY) [BwxenHue B rosie LjeHTpaabHbIX CU/. 3aKOHBI Kerepa.

(PY) Cpsa3p 3akoHa COXpaHeHHMs] MOMEHTa HMITyJibCa C W30TPOMHOCTBIO

MPOCTPAHCTBA.

1.4. DHeprus.

(MY) Cuna, pabora u moreHLManbHast SHeprusi. KoHcepBaTHBHBIE U

HEeKOHCepBaTHBHbIe CUJIbL. PaboTa v KUHeTHUecKast SHeprusi. 3aKOH COXpaHeHHUsI

TM0JIHOW MeXaHUUeCKOM SHepru B I10Jie MOTeHLMalbHbIX CHJI.

(BY) Cpsizb Mexly CWJION Y TIOTeHL[MaNbHOM SHepruei. I'paiieHT cKansipHOU

¢byskuyu. CTonkHoBeHus Tesn. Heyripyroe v abCco/IOTHO yIIPyroe CTOJIKHOBEHHE.

(PY) Ces3b 3aK0Ha COXpaHEeHUs1 SHEPTHH C OHOPOJHOCTBIO0 BPEMEHH.

1.5. /IluHamMuKa BpalaTeslbHOrO JBYKEHMUS.

(MY) YpaBHeHue BpallieHus1 TBEP/OTO Tejla BOKPYT 3aKperyieHHoW oci. MoMeHT

vHepuyn. ®opmyna lllrelinepa. KvHeTnueckass 3Heprusi BpalljaroLerocs

TBEpZIOro TeJa.

(BY) I'mpockonmueckre cy/bl. ['MPOCKOIIBI U UX TIPUMEHEeHHe B TeXHUKe.

(PY) ¥Yrael Otinepa. TeH3op uHepumu Tena. [lperjeccust u HyTauus

rupockorna. HerHepijyanbHble CUCTeMbI OTCUeTa. DJIeMEHThI K/1aCCUYeCKOn

Teopuu rpaBuTaluu. [1punvsebL.

1.6. DneMeHTbI MeXaHUKHU CIIOLIHBIX CPeJ.

(MY) O61ue cBoiicTBa XUAKOCTeH U ra3oB. CTaljioHapHOe TeueHHe HeaJTbHOM

JKUJIKOCTU. YpaBHeHHe BepHy/uiu. Ynpyrue HanpsbkeHusi U fAedopMalu B

TBepzoM Tesie. 3akoH ['yka. Moayns FOura. Koaddurment ITyaccoHa.

(bY) Kunemarnueckoe omnucaHve [BWKEHHUSI >KUAKOCTU. BeKTOpHble mMoss.

[ToTOK ¥ LMPKYJIALIMS BEKTOPHOIO MOJISl. Y PaBHEHUS JBV)KEHUSI Y PaBHOBECHS

JKUAKOCTU. JHeprusi ynpyrux fedhopMariyii TBepJoro Tena.

(PY) Baskas xxuakoctb. Crjbl BHyTpeHHero TpeHusi. CTaljioHapHOe TeueHre BS3KOU
KUAKocTu. JlamMuHapHoe W TypOyseHTHoe [BiKeHue. Uuciio

PetiHosbzica. JIoboBoe comnpoTHB/ieHHe NPH 00TEeKaHUH TeJl.

1.7. PensiTuBUCTCKasi MeXaHUKa.

(MY) TIpuHIMIT OTHOCHUTE/NBHOCTA U TipeoOpa3oBanHust ['amusest.

OKcriepuMeHTalbHble 000CHOBAHUSI CIeL[Ma/IbHOW TeOpHUU OTHOCUTeTbHOCTH

(CTO). Ioctynatet CTO. OTHOCUTENBHOCTb OJHOBPEMEHHOCTU U

npeobpa3oBanusi Jloperiia. CokpalljeHWe AJWHbI U 3aMe[jieHHe BPeMeHU B

JBIDKYLLIUXCS CACTeMax oTcueTa. PesIATUBUCTCKUIN MMITYJ/IbC. B3aMOCBsI3b MacChl

v sHeprun. CTO u sijepHasi 5HepreTvka.



(BY) IIpeobpa3oBaHre CKOPOCTeH B PelATUBUCTCKON KMHeMaTrKe. CoxpaHeHue
PeJISTUBUCTCKOIO UMITY/IbCa. Pe/iiTUBMCTCKAas SHeprusl.

(PY) YeTblpexmepHOe MPOCTPaHCTBO-BPeMSI U €ro ICeBJ0eBK/INJ0Ba
MeTpuKa. [IoHsATHE pe/ATUBUCTCKOrO MHTepBaia. [uarpaMMsbl

MunkoBckoro. CTO/IKHOBEHUS PEIATUBUCTCKHUX UdCTHULI.

6. Ob6pa3oBare/IbHbIE TEXHO/IOTHH

AxkTHBHBIEe (OPMBI 00yUeHHs

- neKuus-0ecefa - HEMOCPeCTBEHHBIN KOHTAKT Mpero/iaBaresisi ¢ ayAuTopuel - auanor. ITo xoxy
JIeKI[M TIpero/iaBaTeslb 3a/laeT BOMPOCHI Uil BBISICHEHUST MHEHMH W YPOBHSI OCBeJOMJIEHHOCTH
CTYZIEHTOB I10 pacCMaTpuBaeMoi pobiieme;
- JIEKL{USI-AUCKYCCHUs - CBOOOHBIN 00MeH MHEHUSIMU B X0/le M3/I0’KeHHS! JIEKIIMIOHHOTO MaTepuaia.
I[MpenojaBatesb aKTUBU3UPYET ydyacThe B OOCY)KIEHHU OT/e/bHBIMU BOMPOCAMHM, COTIOCTABJISIET
MeX/y coOoli pa3/jMuHble MHEHUSI ¥ TeM CaMbIM Da3BUBAeT JMCKYCCHIO, CTPEMSICh HAllPaBUTh ee B
HY>KHOE pYyCJIO;
- JIEKI{Usl C MIPMMeHeHHeM 00paTHOM CBfA3M 3aK/IovaeT B cebe TO, UTO B Hayasie ¥ KOHIle KaXK/0ro
pasziena KUY 3afaloTcCs BOMpPOCHL [IepBblid - AJisi TOro, uTOObI y3HaTh, HACKOJIBKO CTY/I€HThI
OPHEHTHPYIOTCSl B M3/1araeMOM MaTtepHaJie, BOIPOC B KOHI[e pa3/esia MpeJHa3HaueH /IS BHISICHEHHSI
CTEereHH YCBOEHHUS TOJIBKO UTO U3/I0XKEHHOr0 Martepuasa. [Ipy Hey/JOBIeTBOPUTE/TbHBIX pe3yJ/ibTaTax
KOHTPOJILHOTO OIpOCa TPero/jaBaTte/ib BO3BPAIAaeTcsl K y>Ke TIPOUNTaHHOMY pasfieny, U3MeHUB MpU
3TOM METO/IMKY TI0/laud MaTepuaa;
- mpo0yieMHasi JIeKIMsA ONMPAeTCsl Ha JIOTHMKY II0C/e/JOBaTelbHO MO/Ie/TUPYEMbIX IPOOIeMHBIX
CUTyaLMi TMyTeM MOCTAaHOBKU TMPOOIEMHBIX BOTMPOCOB W/IM TPEAbSAB/IEHUS MPOOIEMHBIX 3aau.
[Tpo6sieMHBI BOIIPOC - 3TO [UajieKTHUeCKOe TPOTHBOpeure, TpeOyroilee [Jisi CBOETO peIleHHs
Pa3MBbIILUIeHYs, CPABHEHUs, MOWCKA, TIPUOOPeTeHHsT U TIPUMEHEHHsI HOBBIX 3HaHWU. [IpobiemHas
3a/laua COZEPKUT JOTIOJHUTEbHYI0 BBOJHYHO MH(GOPMAWI0 U TIPH HeOOXOAMMOCTH HEKOTOphIe
OPHEHTHPHI [TOMCKA ee PelleHus;
- IPOrpaMMHUPOBaHHAasH JIEKIUs - KOHCY/IbTAIUsA - TIPero/iaBaTe/lb CaM COCTABJISIeT U Tpe/Jiaraet
obyuaeMbiM BOTpOChl. Ha TMOArOTOB/IEHHBIE BOMPOCHI TPENo/aBaTe/lb CHauajaa MPOCHUT OTBETHTh
CTYJIeHTOB, a 3aTeM TPOBOJUT aHa/Iu3 U 00CY’KeHre HelpaBUIbHBIX OTBETOB.
HurepakTuBHbIE ()OPMBI 00yUeHHS.
- OOcyxpenne B rpymmax. [pyrmoBoe o0cCyXaeHue Kakoro-subo BoIpoca HarpaB/ieHO Ha
HAXOXKIEHUM HWCTUHBI WA [JOCTH)KEHHe JIyJlllero B3auMOINOHWUMaHUs. ['pyIroBbie 00CYXAeHHUs
CIIOCOOCTBYIOT JTyUIlieMy YCBOEHHIO M3y4aeMOoro MaTepuaria.
- Ouckyccus. Kak MHTEPAaKTHBHBIA MeTOZ 00yueHUsl O3HAuaeT MCC/iej0BaHUe WU pa3bop. YueOHoMH
JUCKYCCHel Ha3bIBaeTCsl IieleHarpaB/ieHHOe, KOJUIEKTHBHOe O0OCY)KIeHHe KOHKDETHOHW Ipobemsl,
COTIPOBOXK/AIOIIIeeCss 0OMEHOM U/IesIMH, CY>KIEHUSMU, MHEHUSIMU B TPYTIIIE.
- KosutokBuym. KOmIOKBHUYM - BHZ yueOHO-TEODeTUYECKUX 3aHSTHH, Mpe/CTaB/ISIOMUi coboi
TpyIIoBoe 00Cy)XZeHue MO PYKOBOZJCTBOM IIperiofjaBaTesnisi JOCTaTOYHO LIMPOKOro Kpyra mpobisem,
HarpuMep, OTHOCUTEIHO CaMOCTOSITe/TbHOTO OOJIBIIIOro pa3ziesa JeKLIMOHHOTO Kypca.
- IIpo6siemHoe oOyueHue. B ycnoBusix mpobieMHOro oOy4yeHHs] TIPOMCXOJUT aKTUBHOE OBJIaJieHHe
JIMYHOCTBIO TeMH TIpHeMaMH, Criocobamu, KOTOpble Hanbosiee XapaKTepHBI [Jisi JiF000M TBOpUYeCKOn
JesITeIbHOCTH.
VHHOBaLMOHHBIE CITOCOOBI M METO/IbI, UCIIO/Ib3yeMble B 00pa3oBaTeIbHOM IpOLiecce OCHOBAHBI Ha
UCIO/Ib30BaHUY COBPEMEHHBIX /IOCTHKEHUN HayKU U UH(OPMAIIMOHHBIX TEXHOJIOTHI U HAIlpaB/IeHbl HA
TIOBBIILIEHHEe KauecTBa TIOATOTOBKMA ITyTeM pa3BUTHsl y CTYJEHTOB TBOPYECKHX CIIOCOOHOCTeH wu



CaMOCTOSITEJTBHOCTH (MeToAbl MPOOIeMHOTO 00y4eHUs, MCC/IeloBaTebCKUe MeTO/bl, TPEHWHTOBbIE
(hopMBbI, peUTHHTOBBIE CCTeMbl 00yUeHUst U KOHTPOJIsE 3HaHUM U ZIp.).

Ilpe3eHTaluu Ha OCHOBe COBPEMEHHBIX MYJ/IbTUMEJUMHBIX CPeJCTB - CaMbli 3((deKTHBHBIN
croco® JioHeceHHs Ba)KHOW HHGOpMalMK TPU MyOJWUHBIX BbICTyTUIeHUsX. CraiJ-ripe3eHTaluu C
WICTI0/Tb30BaHUEM MYJIbTHMEJUMHOTO 000pyJ0BaHUs MO3BOISIOT 3QQEKTUBHO U HATJIAHO TIPe/ICTaBUTh
cofiep>KaHue M3yuyaeMOro MaTepuasa, BbIAETUTb U TPOWIIHOCTPUPOBATh COOOIeHHe, KOTOpOe HeceT
MOYyUMTe/IbHYI0 MH(OPMaLMIO, TOKa3aTb ee KJHYeBble COoJep)kaTesbHble IMYHKTHIL. VIcrosb30BaHMe
VWHTEePAKTUBHBLIX 3/IEMEHTOB TI03BOJIIeT YCWIUTh 3(PPEeKTUBHOCTb MyOJMUHBIX BBLICTYTIEHUH,
SIBJISTFOLLIMXCS YaCThIO NTPO(eCCHOHAIbHOM /1esiTe/IbHOCTH MperofaBareis.

OHnnaliH-ceMMHAp — pa3HOBUAHOCTb BeO-KOHGepeHIMH, TpOBe/leHUe OHJIAH-BCTped WU
npe3eHTalUl uepe3 VIHTepHeT B pe)XrMe peaslbHOTO BpeMeHW. Kak[blli U3 yYaCTHUKOB HaXOJUTCS Y
CBOEro KOMIIbIOTepa (Cpe/cTBa CBsA3M), a CBSI3b MeXAy HUMM IMOAJep)XvBaeTcsi yepe3 VHTepHer
TIOCPe/ICTBOM  3arpy’kaeMoro TpWIOXKEHHs], YCTaHOB/IEHHOTO Ha KOMIbIOTEpe Ka)K[Oro yuyaCTHUKA
(Zoom, Meet, Skype u ap.).

Bupeoxkondgepenius — ceadc BujeokoHpepeHicBsizu (BKC) — 3To TeXHOMOTUsI UHTePAKTUBHOTO
B3aMMO/IeMCTBUS IByX U Oosiee yuacTHUKOB 0Opa3oBaTeIbHOTO Tiporiecca [ijissi oOMeHa uHdopMaliyeii B
peasibHOM pe>KrMe BpeMeHH!.

W crnonb3yroTcst UHTePAaKTHBHBIE METO/bl 00yUeHHs: CUTyallMOHHbIe 3a/laul, UCC/Ie/loBaTe/TbCKUM
MeTo/; OOyueHwUs, [e/i0Bble WTPbI, MOATOTOBKA W MyOmuyHas 3ammra pedeparoB. Vcronb3yroTcs
peWTHHrOBast TeXHOJIOTHsI, TEXHOJIOTUU JUCTAHIIMOHHOTO 00yUeHusl.
Hcronb3yoTcst MIHTepaKTUBHBIE METO/IbI 00yUeHUs: CUTyaLMOHHbIe 3a/1auH, UCCIe0BaTeIbCKUN MeTO[|
o0yueHwus1, le/IoBble UTPbI, MOArOTOBKA U MyO/IMYHast 3aiura pedeparTos.

TexHo/IOTHsI  3/IEKTPOHHOr0  o0yueHus (peasm3yeTcs TPU  TIOMOIU  3/IeKTPOHHOMN
vHbOopMal[OHHO-00pa3oBarenbHOU cpefbl (BMOC) COI'Y mipu ucrnosib3oBaHuu pecypcoB IBC, mipu
NIpOBe/IeHUM aBTOMaTU3MPOBAaHHOTO KOMITBIOTEPHOT'O TeCTUPOBaHUS U T. [.).

Vcnonb3yroTcsi 6a/uibHO-PeWTHHIOBasi CHCTeMa OLIeHKU 3HaHWM, TEeXHOJOTHU C TIpUMeHeHueM
JMUCTaHIIMOHHOTO 00yueHus Ha riatdopme http:/lms.nosu.ru/.

IIpumeuanusn:

- Bce Buppl yueOGHOU pabOTBl MOTYT TPOBOAUTHCS AWCTAHIMOHHO HA OCHOBE JIOKA/IbHBIX
HOpMaTUBHBIX akToB COI'Y.

- B mensix peanusaiiuy MHAWBUAYATBHOTO TIO/IX0AA K OOYUEHHIO CTYJEHTOB, OCYILECTBIISIOLINX
yueOHBINM MpoLlecc Mo WHIUBHUAYa/TbHOW TPAeKTOPHMU B paMKax WH/MBHUAya/JbHOrO pabodero riaHa,
V3yueHWe [aHHOW [WCLMIIMHBI MOXKeT OCYIIeCTB/IAThCS uepe3 WH/UBUAYya/bHble KOHCYJIbTaLMU
TrperofiaBaTesisi OYHO, B Yacbl KOHCYJIbTal|Mii, 10 3/IEKTPOHHOM IOUTe, a TakKe C MCI0/b30BaHUEM
Cisco Webex Meetings, nnardopmbl aucTaHiiioHHOT0 o0yuenusi Moodle, iuHbIil KabuHeT cTyeHTa
Ha oprasne COI'Y, npyrux snemenros SIOC COI'Y.

7. YueOHO-MeTOAHUECKOE 0DecIieyeHHe CaMOCTOSITe/TbHOM PadoThI

CamocrosiTennbHasi paboTa 00ydaromuxcsi SIB/ISIETCSI OAHMM W3 BUAOB Y4eOHBIX 3aHSATHMA.
CamocTosiTesibHasi paboTa IMPOBOAUTCS C L[eJIbIO:

— CcuUCTeMaTH3alMu U 3aKpervieHusl TOJIyUeHHbIX TeOpeTHYeCKMX 3HaHUW W TpaKTHUeCKuX
yMeHHl 00yJaroLuXcsl CTYAeHTOB;

— yriy0O/eHus ¥ pacIIpeHyst TeOpeTUYeCKUX 3HaHWH;

— (¢dopMUpOBaHUS YMEHUM UCMO/Ab30BaTh HOPMATMBHYHO, TIPaBOBYHO, CIPaBOYHYIO
JOKYMEHTAL1I0 U CIieliiabHy0 JIUTepaTypy;

- ¢dopMHMpOBaHHSI CaMOCTOSITeJTbHOCTA  MBIIIJIEHHs, CMOCOOHOCTeM K  CaMOpa3BUTHIO,
CaMOCOBEPLLIEHCTBOBAaHUIO U CaMOpeasn3aliuy;

— pa3BUTUS UCC/IeI0BaTEIbCKUX YMEHUM.

CamocrosiTennbHasi paboTa 00yYaroIIMXCsl OCYIIECTBJSIETCS Ha TPOTSDKEHUM W3y4YeHUsl BCel


http://lms.nosu.ru/

JUCLITUTMHBI B COOTBETCTBUM C YTBEP>KIEHHOU B yueOHOM I/IaHe TPY/J0EMKOCTBIO U COCTOUT W3:

- paboTbl CTy/leHTOB C JIeKI[MOHHbIMH MaTepuajgaMy, TIOMCKa W aHa/lu3a JIMTepaTypbl U
3/IeKTPOHHBIX UCTOUYHUKOB MH(GOpMALMK 110 3a/JaHHOM TeMe;

- BBITIOJIHEHUS 3a[laHUM IS caMocTosTelbHOM pabotsl B SNOC COT'Y;

- W3y4yeHUs] TeOPeTHMYeCKOro M CTaTUCTUUeCKOro MaTepuasa [jis TOATOTOBKA K CeMUHAapCKUM
3aHSATUSIM;

- IOJTOTOBKM K 9K3aMeHY.

CamocrosiTenbHasi paboTa CTyZeHTOB MPOBOAUTCS B BHU/le MTUCbMEHHBIX JOMAlIHUX 3aflaHuil (B
TOM UKC/le, Pa3HOYPOBHEBbIX 3a/laHHI), MOATOTOBKU KOHCIIEKTOB IO TeMaM IPAaKTUUeCKUX 3aHSATHH.
CTyJeHTbl MMCbMEHHO BBITIOHSIIOT 3aJjaHusl [I7Isl CAMOCTOSITe/TbHOM PabOThI, M0JIb3ysICh TEOPeTUUECKUM
MaTepuajsioM (JIeKIuK, ydyeOHasi jMTepaTypa U HWHTEPHET-PeCYpChl T0 JAHHOW TeMe), TIOC/e 4Yero
TIPOBOJUTCsL 00CY KeHre JaHHOM TeMbl 10/ PyKOBO/ICTBOM IIpero/iaBaTeJis.

Bompockl, BBIHOCHMBbIE Ha CaMOCTOSITe/IbHOE H3yueHHWe, a TakKKe ydeOHas JjuTepaTypa |
MeTOAMYEeCKU MaTepuas 1o OpraHu3alid CaMOCTOSITe/TbHOM PaboThl CTY/IeHTOB OTpaXkeHbI B YueOHO-
METOANYEeCKOW KapTe AMCUUIUIMHBI «O0mjas ¢usvka (Mexanuka)» (Tabn. 5.1.), a Takke Ha caiite
nuctanioHHoro ooyuenust COI'Y miomagka cuctembl «MOODLE» mo cepinke: http://lms.nosu.ru/.

[To KakI0W U3 TeM JIIsi CaMOCTOSITe/TbHOTO W3Yy4eHHs, TIPUBE/IEHHBIX B paboueli mporpamme,
CTy/IeHTaM CJiefiyeT CHayaja TpOYMTaThb DPEKOMEH/J0OBaHHYH) JIUTepaTypy U TpU HeoOXOJUMOCTH
COCTABUTH KPAaTKUM KOHCIIEKT OCHOBHBIX ITOJIOKEHUM, TEDMUHOB, CBeJIeHUH, TPeOYIOIINX 3alTOMUHAHHUS
Y SIB/ISIFOLLIUXCSI OCHOBOTIO/IAararolUMH B 3TOM TeMe.

[lpy TOATOTOBKE 3a/@aHMA IO CAMOCTOSITeNIbHON — paboTe  CTysieHTaM  HeoOXOoJuMOo
OpPMEHTUPOBATHCS Ha KOHCIEKTHI JIEKL[MH, pEKOMEeHyeMYI0 JIUTepaTypy.

7151 paciivipeHyst 3HaHUM 110 IUCLUTUIMHE PEKOMeH/yeTCsl MCI0/Ib30BaTh VIHTepHeT-pecypChl:

MPOBOJIUTh TIOMCK B PAa3/IMYHbIX CHUCTEMAaX, TaKuWX KakK oOlue TOWCKOBbIe CHUCTEMBI:
www.yandex.ru, www.google.ru.

3ajjaHus J/I1 CaMOCTOATe/IbHOM PadoThI CTYAeHTOB 10 AUCIUII/INHEe
«O0mas ¢usuka (MexaHuKa)»

CamocrosiTennbHass paboTa CTY[eHTOB, TpeJyCMOTpeHHasi yueOHbIM II7IaHOM, [JOJ/DKHA
COOTBETCTBOBaTh 0Oosiee TybOOKOMY YCBOEHMIO H3ydyaeMoro Kypca, (OpMHUpOBaTh HAaBbIKH
UCC/IefioBaTe/IbCKOM pabOThl M OPUEHTHPOBaTh CTY[IeHTOB Ha yMeHHe IPUMEeHSATh TeopeTHuecKue
3HaHU Ha MpaKTHKe.

3azjaHus [/ CaMOCTOATeTbHON paboThl COCTaB/ISIOTCS 0 pasfiesiaM U TeMaM, 110 KOTOPbIM He
npelyCMOTPeHbl ~ ayAWTOPHble 3aHATHs, JMO0 TpebyeTcsi [IONOJHUTE/NBHO TpopaboTaTth U
NpoaHaIM3MpoBaTh pacCMaTprBaeMblil Mpero/jaBaresieM MaTepyan B 06beMe 3arylaHUpOBaHHBIX YacoB.

3aziaHus 10 CaMOCTOSITe/IbHOM paboTe 10 AUCLMITIMHE MOTYT OBITh C/Ie[[yIOLIUX BUIOB:

®  KOHCIMeKTHPOBaHHe NIePBOMCTOUYHUKOB U Ipyroi yueOHOI 1uTepaTypsl;

* npopaboTka yueOGHOro MaTepuasa (IO KOHCIIEKTaM JIeKIUK yueOHOW ¥ HayYHOM JIUTEpaType) u
MOJArOTOBKA [OK/IaJJ0OB HA CeMHHAapax M MPAaKTUYEeCKUX 3aHATHSX, K YYaCTUI0 B TeMaTUUeCKUX
JIMCKYCCHUSIX U [IeJIOBbIX UTPax;

®  BBINOJTHEHHE KOHTPOJ/IbHBIX pab0T, TBOpUECKUX (ITPOEKTHBIX) 3a/laHHUH;

® pelleHMe 33/ay;

e paborTa C TeCTaMu ¥ BOTIPOCAMH [I7Isi CAMOTIPOBEPKY;

* Mo/le/TMpOBaHHWe W/WU/IU aHa/IM3 KOHKPETHBIX IMPOOIeMHBIX CUTYaLIUi;

® QaHa/M3 CTAaTUCTUUECKUX U (paKTUUeCKMX MaTepuasoB, COCTaB/ieHHWe BBLIBOJOB Ha OCHOBe
TIPOBEJIEHHOI0 aHaiu3a U T.J.

Pe3y/ibTaThbl CAMOCTOSITE/ILHON PabOThI KOHTPOJIUPYIOTCS TIPeToZiaBaTe/ieM M YUUTBIBAIOTCS TIPU
aTTectaliid CTyJeHTa (9k3ameH). IIpm 3TOM TMpPOBOASTCS: TECTUPOBAaHHWe, SKCIPECC-OMpoC Ha
CEeMUHAPCKUX U TIPAKTHUECKHMX 3aHSATUSX, 3ac/IyIIMBaHWE [OK/Ia/IoB, TIPOBEPKA MUChbMEHHBIX paboT M

T.1I.


http://www.google.ru/
http://www.yandex.ru/
http://dist-edu.nosu.ru/

CamocrosiTennbHasi paboTa CTY/IEHTOB BK/IFOUAET BBIMIOJIHEHWE AOMAIIHUX 3a/laHUM K KaXKJOMY
7nabopaTopHOMY U TIPAaKTUUECKOMY 3aHATHIO. 3aJaHus CO/lep>KaT YCTHYHO TIOATOTOBKY IO
TeopeTUUeCKUM BOIMPOCaM, BbITIOJIHEHHUE YIIPaXKHEHUM, pelleHue 3a/1au.

[l7is5 TIOATOTOBKM K 3aHATHSM CTYJEHThI TMOJb3YIOTCS YueOHUKAaMU U yueOHBIMU TTOCOOUSIMH,
YKa3aHHbIMM B CIIMUCKe PEKOMEH/IOBaHHOW JIUTepaTypbl, a TakKe WHTepPHeT-UCTOYHMKaMU. Bce
MeTO/JUUeCcKre MaTepHuasbl Tpe/CTaB/eHbl B CUCTeMe AUCTaHLMOHHOro obyuenus COT'Y (Cair JO
COI'Y na miomazke cuctembl « MOODLE» no cebinke: http://lms.nosu.ru/).

MeToanueckyue peKOMeHAALMH 10 UCI0/Ib30BaHUI0 HH(OPMaLOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00yueHust

[nsg u3yueHus JIEKUMOHHOTO MaTepuana [WCLUIVIMHBI TPUMEHSIOTCS ay/IMOBU3yal/bHble
(MynbTHMe[UMHbIE) TeXHOJIOTMM, KOTOpble He OTPULIAOT TpPaZMIIMOHHbIE, IPOBEPEHHble BpeMeHeM
MeTO/Jibl TpernojiaBaHusi, HO, TMPU 3TOM, OHU [IOBBILAIOT HAIJIILHOCTb, HH(OPMAaTHUBHOCTD,
OTepaTUBHOCTH B 107laue MH(POPMaLMH, T03BOJISIIOT SKOHOMUTh BpeMsi 3aHATHI.

Kaxg0e npakThueckoe (CeMHHaApPCKOe) 3aHsTHe UMeeT CBOX 0co0yt0 opMy NpoBesieHHs], CBOIO
METOZI0/IOTUYeCKYI0  CIeLU(pUKY, UTO TI03BOJIIeT pa3BuUBaTb Yy CTY/EHTOB pa3/MuHble Kak
o0ILIeKy/IbTYpHbIE, TaK W TipodeccroHanbHble KoMmreTeHIUU. I[loctaHoBKa TipobsemMbl, pa3bop
aKTya/bHbIX KOHKDETHBIX W TUIOTeTUUECKUX CUTyalui, co3jaHue arMmocdepbl [guasora Mexay
Tiperio/iaBaTesieM U IPYMIOM 1M03BOJsieT paboTaTh UHAMBU/YaIbHO U B MaJIbIX TPYIINaxX, KOJIJIEKTUBHO
00Cy>KIaTh OIpeJie/ieHHbI TeMaMH MaTepua, a TakkKe HHHUIMMPOBATh CaMOCTOSITENbHYI0 paboty
CTyZeHTOB. [Ipy OCMBIC/IEHMM COZlep>KaHHsl BOIMPOCOB TMPaKTUYECKUX 3aHATUN MpecyiefyeTcs Liefb
co0/F0/1aTh TIPeeMCTBEHHOCTh B ITPO()eCCHOHATBHOM 1 B TBOPUECKOM Pa3BUTHUH CTY/I€HTOB.

KoHTposib caMocTosiTe/IbHOM paboThl CTy/|eHTOB MpU3BaH CZenaTh Ipolecc obydeHus Oosee
1IeJIOCTHBIM M OpraHvyHbIM. Ero 3ajaua He ocTaBUTh 0e3 BHUMAaHUS Ja)ke, Ha TePBBIM B3IV,
Masi03HauMTe/IbHbIe BOIIPOCHI.

KomnproTepHoe TeCcTMpOBaHHe IIO3BOJIIET OCYILIECTB/ISTb MTOTOBBIM KOHTPO/Ib 3HAHUU
cTyjeHTOB. TecToBbIi Marepras BK/IOuaeT B ce0si cofiep)kaHHe BOIPOCOB 110 KaKAOMYy U3
0003HaueHHBIX MMPOTPAMMON pa3ziesioB.

Kaxzaplli BOMpoC TMpernosiaraeT HeCKOJIbKO BapUaHTOB OTBETOB, CPeJu KOTOPbIX HMEITCS
abCOoJTIOTHO HEBEPHBIM, TIPaBU/IbHBIN U B 0OJIbINIEN WM MeHbIIIed CTerleHH PACKPBIBAIOLIUM CYI[HOCTh
BoIpoca. B mpoljecce KOMMNbIOTEPHOrO TeCTHPOBAHHWS 3ajjaua CTYZEHTOB ONpejesseTcss Kak BblOOp
NPaBU/ILHOTO OTBeTa W3 MHOrooOpasusi BapHMaHTOB. B TeCcTOBBIX 3aZlaHUsIX €CTb BOMPOCHI Ha
COOTBeTCTBHe. B mpoljecce KOMIIBIOTEPHOTO TeCTUPOBaHUS, 3aflaya CTyJieHTa Orpe/ie/isieTcsi Kak BbIOop
TIPaBUJILHOTO OTBETA M3 MHOT000pa3usi BapHaHTOB.

Borpockl ¥ TeMbl, OTBOJJUMbIe Ha BBITIOJTHEHHE CaMOCTOSITe/TbHOM paboThbl MO AUCLUIIIMHE, a
TaK)Ke KpUTepPHUH OLeHWBaHMS T10 KaKOMY BHY PaboThI coziepykarcs B pasgesne 5 PTI/I.

MeToanueckue yKa3aHus AJIA 00yYarOIIUXCS 10 0CBOEHHIO JUCIUII/THHBI

Bu1 yueOHBIX 3aHITHH OpranHu3saijys J1esTelbHOCTH CTyZieHTa

Jlekums [TocelieHye JIEKLMOHHBIX 3aHATUN U KOHCIIEKTHPOBaHHUe JIEKLJMOHHOTO
MaTepuana SIBJAS€TCS HeAOCTaTOYHbIM YCIOBUEM JJIsl YCHELIHOro
yCBOEHUs] AUCLMITUIMHBL. CTyJeHTy Heo0XOJUMO CHCTeMaTHUecKU
paboTath c yueOHOIN U METOJUUECKOH JIUTePaTypOi, PeKOMeHAyeMO
N0 KaXJOMy pasfie/ly JeKTOpOM, [OIOJHSS KOHCIeKT JIeKLUH
HEOOXOZAUMBIMHU TIOSICHEHHWSIMM, YTOUHEHWSMH W TepMUHAMH TI0
nsyuyaemoii TeMe. Heob6XxouMo mucaTh KOHCIEKTHI JIeKLMi: KpaTKo,
cxemaTuyHo. IlocenoBaTesibHO (GPMKCUPOBaTh OCHOBHBIE TIOJIOXKEHHS,
BBIBO/IbI, (OPMYJIMPOBKM, 0000IIeHus]; MOMeyaTh Ba)KHble MBICIIH,
BbI/Ie/IATh K/IFOUeBbIe CJIOBA, TEPMUHBI. [IpOBepsiTh TEPMUHBI, TOHATHI
C TIOMOIIbIO  SHIUK/IOMNEeAWM, C/oBaped, CIPaBOYHUKOB C
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BBIMUCBIBAHUEM TOJKOBaHWN B TeTpasb. (OO003HAUWTH BOIPOCHI,
TEePMUHBI, MaTepuas, KOTOpbId BbI3bIBa€T TPYAHOCTH, TOMETHUTb U
MOMBITaTbCSI HAUTU OTBeT B peKOMeHAyeMou suTeparype. Ecam
CaMOCTOSITeJTbHO He yjjaeTcsi pa3o0paThcsi B MaTepuase, Heo0X0AUMO
copmMynMpoBaTh BOMPOC U 3aZiaTh TMpero/iaBaTeslto0 Ha KOHCY/IbTalllY,
Ha MPaKTUYECKOM 3aHSITUHU.

IIpakTHyeckue
3aHATHA
(KonmokBuym)

[TpakTUueckve  3aHSATUSI  TIPU3BaHbl  HAyUUTh  CTY/leHTa
CaMOCTOSITe/IbHO paboTaTh C yueOHOM JUTepaTypoOM, aHaIU3UPOBATh
MaTepuas. B Hayane 3aHATUST pEKOMEHZYeTCs pacCMOTpeThb
COOTBETCTBYKOIIIMM  TeOpeTHMUeCKHWH  MaTepuas. 3areM  WJeT
NpaKTHUeCKuid pa300p M3yyaeMOro Marepuasa, PeliaroTcs 3a/jaud w3
MPAKTUKyMa, pa30MpaeTcsi KaXKAblii KOHKPETHBIN ITPUMep.

KosimokBUyMbl HarpaB/ieHbl Ha YryyOjeHHe TeopeTHUeCKUX
3HaHWM, (opMHUpOBaHUe TIPaKTUUECKMX YMEHMM W KOMIleTeHI[1i
00yuJaroIuXcsl, MpeJyCMOTPEHHBIX MPOrpaMMOU AUCIUIUIMHBL. [Ipu
MOJTOTOBKe K KOJUIOKBUYMY HE00XOJWMO TOBTOPUTH JIEKLIMOHHBIN

Marepuasn o r3y4yaeMoun TeMe, V3YYUTh Marepuari,
peKOMeH/]0OBaHHbIM TperojaBaresieM MO COUCKaM JuTepaTypel. B
rpoLjecce  3aHATUU oOpamjaTb BHMMaHWe Ha TPAKTUYeCKOoe

npUMeHeHWe TeopUd W Ha MeTOJUKY pellleHUs TUIIOBBIX 3ajau
npodeCCUOHATBHON  [1eSTe/TbHOCTH. YCTHBIM OMpoCc TpeOyeT OT
Tiperio/iaBare’is §To) 1811071 ripeiBapUTe/IbHOM TO/ATOTOBKU:
TIAaTeJIbHOTO OTOOpa COJiep>KaHMsl, BCECTOPOHHEro IPO/YMbIBAHHS
BOTIPOCOB, 3aJjau W TNPUMEPOB, KOTOpbie OyAyT TIpeJio’KeHbl, MmyTei
aKTUBH3ALUM [JesiTe/IbHOCTU BCeX CTYZEHTOB TpyMIbl B TIpoLjecce
MPOBEPKH, CO3[jaHWSI Ha 3aHATHM [eJIOBOM W [Jo0OposkenaTenbHOM
00CTaHOBKH.

Pa3znmuuatot (bpoHTa/bHBIY, VHJWBU/Ty allbHbIN u
KOMOMHHPOBAHHBIN OTIPOC.

@®poHTa/BLHBIM ~ OMpoc  TpoBoAUTCS B (opme  Oecefsr
rperno/iaBaTesis C FPYIIIOHN.

C mnomomipio (GpPOHTANBHOTO OIpoca TIperojaBaTeslb HMeeT
BO3MOXXHOCTh TIPOBEPUThH BBITIOJIHEHUE CTYyJeHTaMU JIOMalllHero
3a[laHusl, BBISICHUTH TOTOBHOCTh TPYIbl K W3Y4YeHHIO HOBOTO
MaTepuasna, OrpefenuTb CHOPMUPOBAHHOCTh OCHOBHBIX TIOHSITUH,
yCBOEHHe HOBOTO yueOHOTO MaTepHasa, KOTOPbIH ObLT TOMBKO 4YTO
pa3o0paH Ha 3aHATHU.

VHavBUAyanbHBI  OMpPOC  TIpeArioniaraeT  oOCTosITesbHbIe,
CBsI3HbIE OTBETHI CTY/IEHTOB Ha BOIMPOC, OTHOCSIIUICS K U3yuaeMOMy
yueOHOMY Marepuany, T03TOMY OH CJIYy>KUT BaKHBbIM YyueOHBIM
CPeICTBOM DAa3BUTUSI PEUM, MMaMSITH, MBIIUIEHUsS CTYAeHTOB. UTOObI
clesaTh TAaKyl TIPOBEpKYy Oosiee T/1yOOKOM, HEOOXOAWMO CTAaBUTH
riepe/] CTy/leHTaMH BOTIPOCHI, TpeOyroIre pa3BepHyTOrO OTBETA.

IIncsMeHHBIe
JloMaIllHHe  3aJaHus
(KOHCIeKT)

3HaKOMCTBO C OCHOBHOM! U [IONOTHUTETbHOW JTUTepaTypoii, BK/ItOuast
CTIpaBOYHbBIE M3/IaHus, 3apy0Oe)KHbIe UCTOUHHUKU, KOHCIIEKT OCHOBHBIX
MOJIO)KeHWH, TEePMUHOB, CBeJleHWH, TpeOymIUX 3aroMUHAHUS U
SIBJISIFOILMXCS  OCHOBOMOJAraloiuMu B 3Tol Teme. CocTaBiieHUe
KOHCITeKTOB TI0 TIPOYMTAHHBIM JIUTEPATYPHBIM UCTOUHUKAM U ZIP.

Ilpy MOArOTOBKE K 3aHATUIO HEOOXOJUMO OPUEHTHPOBATLCS Ha
KOHCITeKTHI JIEKIWA, PEKOMeHIyeMYH0 JIUTepaTypy.

ITo kaxko# 13 TeM [i/Isi CaMOCTOSITe/TbHOTO M3yUeHus], IPUBe/IEHHBIX B
paboueii mporpaMMe, cyiefyeT CHauaja MPOYUTaTh PEKOMEH/I0BaHHYIO




JIUTEpaTypy W TPU HeoOXOJUMOCTH COCTaBUTh KPATKHUM KOHCITEKT
OCHOBHBIX  TOJIO)KEHWH, TEPMUHOB,  CBeJeHUM,  TpeOyIoImuX
3arOMUHAHUS U SIBJISIFOI[UXCST OCHOBOTIO/IAraroIUMU B 3TOU TEMe.

Ons  pacliMpeHWs] 3HaHWK 10  AWUCHUIUIMHE  PEKOMEHAYeTCs
WCTIO/Tb30BaTh IHTepHET-peCypChI:

MPOBOZIUTh TOWCK B PAa3IMUHbIX CHCTEMAax, TaKMX Kak o0lue
MOWCKOBbIE CUCTeMbl: www.yandex.ru, www.google.ru, a TaKkxe
Crelfia/ibHbIe TIOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTponbHas pabora Llenb KOHTpONbHOW paboThl - TpOBepKa pa3BUTHsI HaBBIKOB,
(nucbMeHHast) YCBOEHUS U 3aKpeIlleHHs MaTepuasa, MOJAyYeHHBIX IPU H3y4YeHUU
JUCLMIIMHBL, YW BBITIOJHSAETCS CTy/eHTaMH 3a0uHOro oOyueHusl.
Pabora BBITIO/IHAETCS o WHJVBU/yaIbHbIM 3a/laHUAM
MAlLlIMHOMKCHBIM WM PYKONHMCHBIM  TeKCToM. Paborta  fgaer
BO3MOXXHOCTb YCTAaHOBUTH CTeIleHb YCBOEHHS Marepuasa U yMeHUe
NIPUMEHSITh 3HaHUsl, TT0JIyYeHHbIe TIPY W3yUeHUH AUCHUIIIMHBL. Pabora
CIIOCOOCTBYET OBJIQ[IEHHIO MaTepuajioM, TIPUBMBAeT HaBBIKU B
CaMOCTOSITEJTBHOM peIlIeHNH TMPaKTHUeCKHX BOIPOCOB U B paboTe c

JIUTEPATypPOU.

JK3aMeH (yCTHbBIN) OneHka OTBeTa Ha 3K3aMeHe IPOBOJUTCS B COOTBETCTBUM C
[TonoxkeHreM o OGalbHO - PEeUTHMHTOBOM CHCTeMe OLIeHKW 3HaHWM
crygenros COI'Y.

8. OreHOUHBIE CPe/ICTBA /IS TEKYLIEro KOHTPOJISI YCIIeBaeMOCTH, Py0e)KHO# aTTecTali U
NMPOMEe)XyYTOYHOU aTTeCcTAal[UH 110 UTOraM OCBOeHHUs AMCIUIIMHBI.

8.1. ®opwmbl paboThl cryAeHTOB. PopMbl PabOTHI: KOHCY/IbTALIMH, MPAKTUUECKHe 3aHSTHS,
PENUTHHIOBbIEe KOMITbIOTEPHBIE TECTUPOBAHMUS, CAMOCTOSITe/TbHBIE PA00ThI, IHTEPAKTUBHBIE 3aHSATHS.

8.2. Bujbl KOHTPOJIA: TEKYIIUM (Ha MPaKTUUeCKUX 3aHATHUSX), MPOMEXYTOUYHbINA (MOAY/IBHOE
TeCTHPOBaHUe), UTOTOBBIN (9K3aMeH).

IlpoBepka KauecTBa yCBOEHMsI 3HaHWM OCYILECTBJ/ISIeTCS He TOJbKO B YCTHOM, HO U B
mickMeHHOW (opme. TIpoBeseHne pasHbIX M0 ¢GopMe U MO 00BEMY YCTHBIX M MHUCbMEHHBIX PaboT
JUCLIMIIMHUDYeT CTyJeHTa, [aéT IpernofiaBaTe/ll0 OCHOBaHWe /51 OOBeKTHBHOM OLeHKM 3HaHWN
Ka)XJOr0 CTy/leHTa TIpH BbIBeJJeHHWHM CYMMapHOro 0asia, TO3BOJISIeT CTYZEHTY Tpe/iCTaBUTh YPOBEHb
cOOCTBEHHBIX 3HAHUI 110 Npe/IMeTY, YBU/IeTh CBOM CUJIbHbIE U C/1abble CTOPOHBI, UTOObI yuecTb UX MpU
TIOJIFOTOBKE K 9K3aMeHY.

Buipl TeKyII1ero KOHTPOJIA:
a) yCTHBIN (PPOHTAIBHBIN WU UHAWBUYAIbHBIN OMPOC;
0) nucbMeHHast caMOCTOsITe/IbHAsE KOHTPOJIbHAs paboTa;
B) YCTHOE M3/I0’KEHHe CO/iep>KaHusI TPOUYMTAaHHOTO B PAMKAaxX CaMOCTOSITe/TbHON paboThr;
I') YCTHOe BBICTYIUIEHHE 110 TeMe 00CYK/eHHSI.
ITpoMeXXYTOUHBIN KOHTDO/Ib
MOucuurvHa pa3buTa Ha MOAYJ/M, KOTOpble TpeZCTaB/soT cOOOM JIOrMYecKd 3aBepllieHHble YacTh
paboueii mporpaMMbl Kypca U SIB/SIOTCS TeM KOMIUIEKCOM 3HaHWW W YMeHHH, KOTOpble TOZJIeKaT
KOHTpOJIt0. KOHTponb ocBoeHHsi Mofyseill BK/IOuaeT B ceOsi TeCTHpOBaHMSI B paMKax OasuibHO-
PeNTUHTOBOM CHUCTeMBI, TPeyCMOTPEHHBIX paboueil MporpaMMoi JUCLIUTIFHEL.
B KoHIle cemecTpa NpOBOJUTCSI KOHTPO/IbHOE MepOIIpUsATHE: SK3aMeH.
ITpoMe>KyTOUHBIN KOHTPOJIb OCYIIIeCTBIISIETCS TI0 Oa/l/TIbHO-PEHTUHTOBOM CHCTEME.




8.3. Metoauka ¢opMupoBaHusi pe3y/bTHPYIOIIEeN OneHKH. LIToroBas oOlleHKa
CK/TaJibIBaeTCsl KakK CpeJHeB3BeIlleHHasl M0 pe3y/bTaTaM BCEX OlLIEHHMBaeMbIX pabOT Ha MPOTSHKEHUH
cemMecTpa, KyJla BXOJAT MocellleHWe JeKLUA M CeMUHapoB, OTBEThbl W JOIOJIHEHMS Ha CeMUHapax,
KOHTPOJIbHbIE PA0O0ThI (KOHTPOJIbHBIE Cpe3bl M0 WTOTaM MOAYJs), [OTOJHUTebHbIE OLIEHKH I10
pedepaTam, CeMeCTPOBbIM K3aMeH.
3HaHUS CTYJIeHTOB OlleHnBatOTCst 110 100-0a/u1bHOM cucTeme:
3a BBIMONIHEHWe 33/laHUM  TeKyIllero U TIPOMEeXXYTOUHOrO KOHTPOJsi CTY/eHT MoyKeT HabpaTb
MakcuMmansHO 50 6asuioB: mo 25 6a/ioB 3a Kax/plidi MOAYy/b (MOAY/Ib BKIOUaeT B cebst paboTy Ha
nabopaTOPHBIX 3aHATUSX U KOHTPOJIbHYIO paboTy).

dopma TpoBe/ieHUsT UTOTOBOrO 3K3aMeHa 1o auciuruiiHe «O6imias dusvka (MexaHuKa)» —
ycTHasA. Pe3ynbTHpylolias sK3aMeHal|MOHHasi OLleHKa oripefienisieTcsl B COOTBeTCTBUM C [lonoxkeHuem
COT'Y o 6a/ibHO-pEeUTHHIOBOM CHCTeMe OLIeHKH 3HaHWi CTY/IeHTOB.
BAJUUIBHASA CTPYKTYPA OLIEHKW.

Mun. Makc.
KO/I-BO | KOJI-BO
0a/uioB | Oa/yioB
Tekywas oyeHka cTyzieHTa B TeueHUe 1-8 HeJle/d COCTOMUT U3: 0 25

¢  BroinosiHeHWe MMCbMEeHHbBIX JOMAIIHUX 3aZlaHUi 110 TeMaM
3aHATHN U CAaMOCTOSITe/TbHOM paboThl (KOHCITEKTOB) — 2@ 8 = 16 6
e [loAroTOBKA M OTBeTHI HA MPAKTUUECKUX 3aHATHUSAX
(kosiToKBUYMBI) — 1 6@ 9 =9 6
1-s py6GesicHas KoHmposibHasA paboma (KomMnblomMepHoe MmecmupoeaHue) 0 25

®dopma KOHTPOJIA

Tekywas oyeHka ctyzneHTa B TeueHue 10-17 HeZilesi COCTOUT U3: 0 25
®  BrinosHeHWe MMCbMEeHHBIX AOMAITHUX 3aZlaHUi 110 TeMaM
3aHATHN U CAMOCTOSITe/TbHOU paboThl (KOHCITEKTOB) — 2@ 8 = 16 6
e [loAroToBKa ¥ OTBETHI HA MPAKTUUECKUX 3aHATHUSIX
(kosiToKBUyMBI) — 1 6@ 9 =9 6
2-51 pybedxcHas nucbMeHHAsA KOHMpo/ibHasi paboma (KoMnbiomepHoe
mecmupoeaHue)

Hmozo 0 100

IIpuMepHbIe 3a/jaHNs OLIEHOYHBIX CPE/JICTB M0 AUCI{UILIHHE
TemaTvKa U 3ailaHusi [Jisl IPAKTHUECKUX 3aHATHIA MO AWCLUIUIMHE MPe/CTaB/eHbl B pa3jene 5
Paboueii mporpamMMmbI.
Kpurepwuii oLieHKH YCTHOr0 ¥ MMCbMEHHOT'0 0TBETa
HA MPAKTHYECKOM 3aHATHH I10 JUCIUIUIHHE (KO/IOKBHYMe)

OneHka XapakTepHCTHKA 0TBeTa

5 CopepxaHve OTBeTa COOTBETCTBYeT OCBelaeMOMY BOIIPOCY, TOJHOCTBIO
pacKkpeiTa B OTBeTe TeMa, OTBeT CTPYKTYpHUDOBaH, [aHbl IpaBU/IbHbIE
apryMeHTHpOBaHHble OTBETbl Ha YTOYHSIOLME BOIMPOCHI, [€MOHCTPHUPYETCs
BBICOKHH YPOBEHb Y4aCTHsl B JUCKYCCHMU.

4 CopepkaHve OTBeTa COOTBETCTBYeT OCBeIjaeMOMY BOIIPOCY, TOJHOCTBIO
pacKpeiTa B OTBeTe TeMa, JaHbl MpaBUIbHbIE, apryMeHTHPOBaHHbIE OTBEThl Ha
YTOUHSIIOIIIe  BOTIPOChl, HO HMEITCSI HETOUHOCTH, IIpU S5TOM  OTBeT
HECTPYKTYPHPOBaH U [IeMOHCTPUPYETCs CPe/IHUI YPOBeHb YUaCTHsl B JUCKYCCHM.
3 Cofep>kaHue OTBeTa COOTBETCTBYeT OCBelljJaeMOMY BOIIPOCY, HO IPU IOJHOM
PacKpbITUM TeMbl HKMEITCS HeTOUHOCTH, JaHbl IpaBUW/IbHble, HO He
apryMeHTHPOBaHHble OTBETbl Ha YTOYHSIOLIME BOMPOCHI, /1€MOHCTPUPYETCS




HU3KWM YPOBEHb yuyacTHsl B AUCKYCCHUH, OTBET HeCTPYKTYPUPOBaH, MH(OpMaLus
TPYZAHA /151 BOCIIDUSITHS.

2 CopepxaHre OTBeTa COOTBETCTBYET OCBelL[aeMOMY BOMNPOCY, HO IPH TMOJHOM
PAaCKpBITUM TeMbl HUMEIOTCS HETOUYHOCTH, JeMOHCTpPUpYyeTcsi craboe BiajieHHe
KaTeropyajbHbIM anmapaToM, [aHbl NpaBU/bHbIE, HO He apryMeHTHUPOBaHHbIE
OTBeTbl Ha YTOUHSIOLME BOIPOCHI, yyaCTUe B JWUCKYCCUU OTCYTCTBYeT, OTBET
HECTPYKTYpPHPOBaH, MH(GOpMalysl TPYAHA //Is1 BOCIIPUSITHSL.

IIpuMepHBIN mepeuyeHb TeM, MpejAsiaraeMbix Jjis pedepaTHBHBIX padoT:

MckyccTBeHHbIe CITyTHUKU U UX UCII0/Ib30BaHue.
PeakTuBHBIe fBUTaTe . [IpUHIUI pabOTHI 1 IPUMeHeHue.
MeTtopb! U3MepeHHst CKOPOCTH CBeTa.

Noranu Kernnep. Bkias B MexXaHUKYy.

[Myonkosckuii K. 3. YueHns 0 KOCMAYECKUX I10/1eTax.

R D

I'mpockorel. [IpumeHeHHe B COBpeMEHHOM TeXHUKE.

TEMA Nel: «KKnuHeMaTHKa MaTepHaTIbHOM TOUKH»

(2 uaca - meopemuueckuli ceMuHap, 4 uaca — pewleHue 3adau, 4 uaca - camocmosimeabHasi paboma ).
TEMA Ne2: «KKuHemMaTHKa TBepAOro Tesa »

(2 uaca - meopemuueckuli ceMuHap, 4 uaca — pewieHue 3aday, 4 uaca - camocmosimeabHas paboma ).
Boripocs! K TeopeTrueckum cemuHapam 1o Teme 1 u Teme 2:

*UT0 Ha3bpIBaeTCs MaTepuaJbHOU TOUKOM? IToueMy B MexaHUKe BBOJAT TaKyr MOJeb?

*YTo Takoe cucTteMa orcyera?

*UTo Takoe BeKTOp IepeMelieHus1? Beerja M Mofy/ib BeKTOpa lepeMelleHus] paBeH OTPe3Ky

MyTH, TIPONEHHOMY TOUKOM?

*Kakoe aiBryKeHUe Ha3bIBaeTCs MOCTyIaTe/IbHbIM? BpalljaTe/IbHbIM?

«[JaviTe onpezeneHys BeKTOPOB CpefiHell CKOPOCTU U CPeJHero yCKOPeHWsl, MTHOBEHHOM CKOPOCTU U
MI'HOBEHHOT'0 yCKOpeHUsl. KakOBbI UX HarlpaB/ieHus1?

*UTo XxapakTepu3yeT TaHreHLMa/JbHas COCTaB/swoLias yckopeHusi? HopmanbHasi cocrasisoLas
yckopeHus? KakoBbI UX MOZY/IU?

*BO3MOXXHBI /11 [ABWXKEHUs, NPU KOTOPBIX OTCYTCTBYyeT HOpPMajibHOe yCKopeHue? TaHreHijuanbHoOe
yckopenue? IlpuBeaute nprMepsl.

*UT0 Ha3bIBaeTCs yIJI0BOW CKOPOCThHIO? YT/I0BbIM ycKopeHHeM? Kak orpesiesnsitoTcsl UX HaripaBJ/ieHus ?

*KakoBa CBsI3b MeXay JIMTHeMHBIMU U YIJ/IOBBIMU Be/IMUMHAMMU ?

TEMA Ne3: «/JluHaMHKa MaTepHaJIbHOU TOUKH».



(2 uaca- meopemuueckuii cemuHap, 4 uaca — peuwieHue 3adau, 4 yaca - camocmosimenbHasi paboma ).

BOHPOCM K meopemu4yecKum cemuHapam:

1.

SR O

Kakasi cucreMa oTcueTa Ha3biBaeTCsl MHepLManbHOWU? [ToueMy cucTema oTcueTa, CBsi3aHHasi C
3emieid, HeMHepI[MaHaIbHa?

Uro Takoe cuna? Kak ee MOXKHO OXapakTepu30BaTh?

SABnsieTcst v nepBbiv 3aKOH Hbl0TOHA ciieicTBUeM BTOPOro 3akoHa HetotoHa? [Touemy?

B ueM 3aknrouaeTcst IPUHLUIT HE3aBUCUMOCTHU JIeCTBUS CUIT?

KakoBa ¢u3nueckas CyljHOCTb TpeHUsi? B ueM oT/Muve Cyxoro TpeHHsl OT >XUAKoro? Kakue
BU/Ibl BHELIIHETO(CyXO0ro) TPeHUs Bbl 3HaeTe?

UTo Ha3bIBaeTCsl MeXaHUUeCKOU crucTteMon? Kakue cUCTeMbl SB/SIFOTCS 3aMKHYThHIMU? fIBisieTcst
71 BceneHHast 3aMKHYTOM cuctemoi? [Touemy?

B uem 3akirouaeTcsi 3aKOH COXpaHeHUs UMITy/bca? B Kakux cucremax OH BBINIOJHAETCH?
[Touemy oH siBnsieTcst PyHAAMeHTaIbHbIM 3aKOHOM TPUPO/bI?

KakuM CBOMCTBOM mMpPOCTpPaHCTBa OOYC/IOB/IMBAETCS CHPaBeJIMBOCTh 3aKOHA COXpaHEeHUs

VIMITy/1bCa?

10. Yro Ha3bIBaeTCs LIEHTPOM MacC CUCTEMbI MaTepHa/ibHbIX TOUeK? Kak JABMXeTCs LIeHTP MacC

11. 3aMKHyTOU CHCTEMBI?

TEMA Ne4: «3aK0HBI COXpaHEeHUS».

Bonpocbl K meopemuyecKum ceMuHapam:

(2 uaca- meopemuueckuii ceMuHap, 6 4acoe — pewieHue 3adau, 4 uaca- camocmosimenbHasi paboma ).

i

S

B yem pasnuuvie Mexay TIOHSTUSIMUA SHEPTuy U paboThI?

Kak Haiit paboTy repeMeHHOM CUTbI?

Kakyto paboTy coBepiiaeT paBHO/IEHCTBYOII[As BCEX CHJI, IPUIOKEHHBIX K TeTy, paBHOMEPHO
JBIDKYILLEMYCSI [T0 OKPY>KHOCTH?

Uto Takoe MoL{HOCTL? BriBeguTe ee hopmyy.

[aiite ornpefiesnieHus U BbIBejuTe (hOPMYJIbI [I/11 U3BECTHBIX BU/I0B MeXaHUUECKOW SHepruu.
KakoBa CBs3b MeXXy CH/IOM Y MIOTeHLJUa/IbHOU SHepruemn?

YeM 00yC/IO0BNIEHO U3MEHEHHE TIOTEHIMATbHON SHEPIUH?

Heo6xoiyMo 1M ycroBHe 3aMKHYTOCTM CHCTeMbl JJisi BBITIOJTHEHUSI 3aKOHA COXPaHeHUs!
MeXaHUUYeCcKOW SHepruu?

B uyem 3akyrouaeTcss 3aKOH COXPaHeHHsI MeXaHW4YeCcKOW 3Heprum? [l Kakux CUCTeM OH

BBITIOJTHSIETCS ?



10. B

yeM (pr3nyeckasi CyL[HOCTb 3aKOHa COXpaHeHWsi W TipeBpalleHust 3Hepruv? Ilouemy oH

ABJIAETCA d)YH,Z[aMEHTaJIBHbIM 3dKOHOM HPI/IPO,EU:I?

11. Yro Takoe moTeHI[MaibHas siMa? [ToTeHIMabHBINA Oapbep?

12. Kakue 3ak/a0ueHus1 0O XdpaKTepe ABW)KeHHs Te/JI MOXXHO CAe/1aTh M3 dHa/IM3a IMOTeHLHa/IbHBIX

KPUBBIX?

13. Kak 0XdPAKTEPU30BATh TT0JIOXKEHUA YCTOﬁqHBOFO n HEYCTOﬁQHBOFO paBHOBeCI/IH?

14. Yem oTsimuaetcsi abCOMIOTHO YIIPYTHH yjap OT abCOJ/TIOTHO HEYTIPYroro?

15. Kak oripeie/iuTh CKOPOCTH TeJl TIOC/Ie LjeHTpaTbHOTro abcosmtoTHO yripyroro yaapa? CrencTBremM

16. KaKUX 3aKOHOB SBJIFOTCS 3TU BbIPKEHUS ?

TEMA No5: «/luHaMHKa TBepAO0ro Teja».

Bonpocbl K meopemuyecKumM ceMUuHapam:

(2 uaca- meopemuueckuii ceMuHap, 4 uaca — pewieHue 3aoau, 5 yaca- camocmosimeabHas paboma ).

A e

10.

11.

12.
13.

UT0 TaKkOe MOMEHT UHepLuU Tesa?

KakoBa po/sib MOMeHTa UHepLIMU BO BpalljaTe/IbHOM JIBMKeHUU?

BriBesuTe hopMmyiy fi/1s1 MOMeHTa UHEpLMK 00pyua.

Cdopmynupyiite u nosiciute Teopemy LlITeiiHepa.

KakoBa ¢opmyna fjii KWHETUYeCKON SHepPruM Tesa, Bpallalollerocsi BOKPYT Hero/BHXHOMN
OCH, U KaK ee BbIBeCTU?

Uro Has3bIBaeTCI MOMEHTOM CWJ/IbI OTHOCHTE/IbHO HeINOJBWKHOM TOUKU? OTHOCUTeIbHO
Herno/BIKHOU ocu? Kak orpeiesisieTcs HarpaBieHre MOMeHTa CUJIbI?

BeiBeguTe U chopmynupyiiTe ypaBHeHMe NUHAMHKK BpallaTebHOTO [BH)KEHHs TBEpPZOro
Tesa.

Uro Takoe MOMEHT WMMITy/ibCa MaTepuaabHOW TOuku? TBepporo Tena? Kak ompepensiercs
Harpab/leHue BeKTOpa MOMeHTa UMITyJIbca?

B uem 3akstouaercsi pu3Mueckasi CyLIHOCTb 3aKOHAa COXpaHeHWsi MOMeHTa UMITyJbca? B
KaKUX CUCTeMax OH BbINoJiHseTcsA? [IpuBeanTe rpumepsl.

Kakum CBOWCTBOM CHMMMETpPUM TPOCTPAHCTBA OOYC/IOB/IMBAETCS CIpaBeIMBOCTh 3aKOHA
COXpaHeHUs1 MOMeHTa wumny/abca? CoIocTaBbTe OCHOBHbIE YpaBHEHWS [IMHAaMUKU
MOCTYNaTe/IbHOTO U BpalllaTe/lbHOrO JBY)KeHUH, TPOKOMMEHTUPOBAB UX aHaI0THIo.

Yro Takoe cBOOOAHbIE oOcCH (T/IaBHble OCHM HWHepUuH)? Kakue W3 HHUX SIBJISIOTCS
YCTOWUYUBBIMU?

Uro Takoe rupockon? KakoBbel ero OCHOBHbIE CBOMCTBA?

Cdopmynupyiite 3akoH ['yka. Korza oH cripaBesiiuB?



14.

15.

[atiTe oObsicHeHMe AvarpaMMbl HarpspkeHui. UTO Takoe Tmpejiesibl TPOMOPLIMOHATBHOCTH,
YOPYTOCTU U ITPOYHOCTU?

KakoB ¢usnueckuii cMbici moayns FOHra?

TEMA Ne6: «MexaHUKa crieliia/IbHON TeOPpUH OTHOCHUTE/THLHOCTH».

(2 uaca- meopemuueckuii ceMuHap, 4 uaca — peweHue 3aoau, 4 uaca- camocmosimeabHas paboma ).

BOHPOCbl K meopemu4yecKum cemuHapam:

1.

e vk~ W

10.

11

18.

19.
20.

21

B uem ¢u3smyeckasi CyHOCTb MeEXaHUYECKOTO MPUHLIUIA OTHOCUTE/IbHOCTU?

B uem 3akrouaeTcst IpaBU/IO C/I0’KEHUS] CKOPOCTEeH B K/IaCCUUeCKOW MeXaHHKe?

KakoBbl NprunHbI BOSHUKHOBEHUS CrelaJTbHOW TeOPUU OTHOCUTETbHOCTH ?

B uem 3ak/1H04arOTCSl OCHOBHBIE TIOCTYJIAThI ClieLUajbHON TEOPUU OTHOCHUTETBHOCTU?
3aBUCHUT JIX OT CKOPOCTU JABW)KEHHS CUCTEMBI OTCUeTa CKOPOCTh Tesa? CKOpOCTh cBeTa?
3anuimre ¥ TPOKOMMEHTHpyHTe mpeobpa3oBaHusi Jlopenija. IIpy Kakux yCIOBUSIX OHH
riepexo/sT B ripeoOpa3oBaHust ["anunes?

Kakoii BbIBOJ, O TNpOCTpaHCTBE M BpPeMeHHM MOXKHO CZesiaTb Ha OCHOBe TipeoOpa3oBaHUit
JlopeHija?

OpHoBpemeHHBI 1 coObITHS B cucteMe K', eciu B cucreme K oHM TIpOMCXOAST B OJHOMN
TOYKe

U oznHoBpeMeHHBbI? B cucreme K coObiTus pa3o0biijeHbl, HO oHOBpeMeHHBI? OOOCHYyMTe
OTBeT.

Kakue C/1eiCTBHs BbITEKAIOT U3 CH@HH&HLHOﬁ TeOpHKU OTHOCUTE/JIbHOCTHU [JId pa3Me€pPOB Tel U

. AJIUTeILHOCTU COOBITUH B Pa3HbIX cucTeMax oTcuera? OOOCHY#Te OTBeT.
12.
13.
14.
15.
16.
17.

[Tpu KaKo¥ CKOpPOCTH JABW)KEHHS PeJIITUBMCTCKOE COKpallleHHe [JIMHBI IBKYILerocs Tesa
coctaBuT 25%7?

B uem cocTouT «11apajoKCO/TM3HEL[0B» U KaK ero pa3perinTh?

B uem 3ak/rovaeTcst peIITUBUCTCKUN 3aKOH CJI0KeHHsI CKopocTel? Kak rokasartb, 4To OH
HaxXOJUTCS B COTJIaCUU C NOCTy/1aTaMu JWHIITelHa?

Kak ormpefensieTcsi WHTepBan MeXIy COOBITHAMU? [|OKa)kKhTe, UTO OH SIBJSIETCS
VHBapUaHTOM IIpY Ilepexo/e OT OJHOW MHepLMaJIbHOU CUCTeMBbI OTCUeTa K IPYTOM.

Kakoli BHJ MMeeT OCHOBHOM 3aKOH PeJATMBUCTCKOM AMHAMUKM? UYeM OH OT/IMYaeTcsl OT
OCHOBHOT'0 3aKOHA HbIOTOHOBCKOW MeXaHUKU?

B uem 3ak/ro4aeTcst 3aKOH COXpaHeHUsl pesIITUBUCTCKOIO UMITyJIbCa?

Kak BbIpa)kaeTcsi KUHeTHMUeCKasi SHeprusi B pelITUBUCTCKON MexaHMKe? [Ipy KakoM yCc/10BUM

. PensiTuBHCTCKAs Cl)OpMYJIa AJ1d KHUHETHUeCKOM SHEprun T1nepexoguT B K/IdCCUYECKYHO

popmyny?



22. CpopMynupyiiTe 1 3aNMILIUTe 3aKOH B3aMMOCBSI31 MacChl U S3Hepruu. B uem ero ¢usuueckas

23. cyuwHoCTh? ITpuBeuTe NpUMephl ero SKCIepUMeHTaTbHOTO TIOATBEPKAeHUSI.

CopepxaHue JUCHMILUTUHBI

(1abopaTopHbie padoThI).

JlabopaTopHeie paboThI UTParOT OOJIBIITYIO PO/b B yueOHOM mipoiiecce. BrimonHeHne
nabopaTopHBIX paboT HEOOXOAUMO [T JOCTHXKEHUS] 00pa30BaTe/IbHBIX - Ha YPOBHE CIEeIMaTbHOCTH, a
TaK)Ke JUIAKTHUeCKUX U Pa3BUBAIOIMX 1ie/iell. Ha 1abopaTOpHBIX 3aHATHSIX CTY/I€HTHI BOCIIPUHUMAIOT,
HabJ/TIFOIar0T, UCCTIeIYIOT SIBJIeHUsI TIPUPO/bI, TEXHUYEeCKUe U [pyTye TPOLeCChbl, U3y4aloT 00BeKThI
TeXHHUKH, YCTPOUCTBO U NPUHLUI JAeHUCTBUS U3MEPUTE/IbHOU arraparypbl, MeTOAUKY U3MepeHuH. Takum
o0pa3oM, oHM 00ecrieurBarOT CBSI3b TEOPHH C MTPAKTHUKOM, Pa3BUBAIOT CAMOCTOSITEJTHBHOCTb M CIIOCOOHOCTh
K TIOCTaHOBKE U MPOBE/IEHUIO IKCIIEPUMEHTOB, TOHUMAaHUIO U UHTePIpeTalvy (GakToB, K aHAIU3Y
SIB/IEHUI U CUHTE3Y, K OL|eHKe T0/yueHHOW WH(OpMaLMY, MPUMeHeHUI0 3HaHWH Ha MpaKTHKe.

BeirosiHeHHe 1ab0paToOpHOU paboThI MPOBOJST TI0 C/IeIYIOLIeN CXeMe:
1. CTyieHTbl UWTarOT OIMCAaHWe J1abopaTOpHOW pabOThl U HAYMHAKOT
oopMSTH OTUET, KOTOPBIM BK/IIOUaeT: Ha3BaHUe U Ne 1abopaTopHOU paboThI; Lie/b
paboThl; TIpUOOPBI U TIPUHA/IEKHOCTHU; KPAaTKOe U3J/I0KeHWe TeOphH, CXeMy U
orvcaHue J1abopaTOpHOW YCTaHOBKH;, TIPOW3BOJUMBIE HM3MEPEHUs] (PU3HUeCKuX
Be/IMUMH C 3aHECEeHHWeM MX B TalO/uLbl; MOCTPOEHHEe IpaUKOB; PaCuET MCKOMBIX BEUUMH;
OL|eHKY TOTPEeIIHOCTe W3MepeHUil; BEIBOABI.
2. B pasgene «Kparkasi Teopusi» TIPUBOJATCS OCHOBHbBbIE OIPeJe/eHHUs U
dopmynbl. OTaenbHbIE BOMPOCHI HEOOXOAMMO HW3yUWTh M0 yUeOHWKY WM TI0 KOHCITEKTY
JIEKLIAM.
3. B pa3gmene «OmnucaHue 1ab0paTOpHOM yCTAaHOBKU» HAJI0 TI€PEUHCIUTH
HeoOXoAuMbIe PUOOPHI U TIPUHA/JIE)KHOCTH, HADUCOBATh CXEMY yCTaHOBKH.
4. ITpu HeoOXOAUMOCTU COOMPAIOT CXeMy YCTAHOBKH U T10 H3/I0)KEHHOMY
JITOPUTMY BBITTOJIHSIIOT U3MepeHUsT U 00paboTKy pe3ysbTaToB. Bee u3Mmepenust
MPOBOJIATCST HEe MeHee 3-x pa3. [ljsi Har/siiHOCTH, pe3y/bTaThl U3MepeHud u
BBIUMC/IEHUM crieiyeT ohOopMUTE B BU/le Tabuil B paszesne «V3mepenus u 06paboTka
pe3sy/IbTaToB». B HEKOTOPBIX C/Iyyasx pe3y/IbTaThl W3MEepeHUi U pacueT (QU3UYeCKUX
Be/IMUWH TIPeZCTaB/ISIOT B BU/e rpaduKoB. B 3TOM ke pa3zesnie oTueTa MPUBOASITCS
pe3y/bTaThl BBIYMC/IEHUS IOTPELHOCTeN U3MePEeHUN U BbIUMCIeHUM.
5. ITo pe3ynbrataM paboThl HEOOXOAUMO C/leNaTh BLIBOJ,.
6. PaboTa cuuTaeTcsi MPUHSATOM, eC/U TIpeJCTaBjieH OTYeT C TPaBUIbHBIMU

pe3y/ibTaTdMWU U [aHbl OTBETHI Ha BOIMPOCHI IIPEernoiaBaTe/Id.



HOPHAOK BBITIO/THEHUA pa60T TMPUBOJAATCA B COOTBETCTBYROIIUX MHCTPYKLUAX K ]'Ia60paTOprIM

paboTam.

Pa6ora Nel......cocovvviieininiieiniinecnininecneneeeen6 gacoB CPC.....cvvivininninineeenee.....3 4aCOB
BBe/ieHue B /1a00paTOPHBII NPAKTHKYM.

OcHoOBHbIe MPaBH/Ia TEXHUKHU 0€30MacHOCTH.

IIpaBu/ia npoBe/jeHHs IKCIIePUMEHTa.

CamocrosiTenbHasi pabota crygenra (CPC).

Ponb camocTosiTennbHOM paboThI CTYZ€HTa B peain3alyy 3a/jau J1abopaToOpHOTO MPaKTUKyMa.
OtuéT no mabopatopHoii paboTe.

OneMeHTapHast CTaTUCTHUeCKasi 00paboTKa pe3y/ibTaTOB U3MepeHHi

KoHTpo/1bHBIEe BONIPOCHI:

Kak onpesiensiercsi cpeiHee apumMeTHyecKoe 3HaueHre 3MepeHusi?

Uto Ha3bIBaeTCsA aOCOTFOTHOM TOTPEIIHOCTbIO U3MEePeHHUs?

Yro Ha3bIBaeTCs cpeiHel abCOMIOTHOM MOTPeITHOCThIO?

Yro Ha3bIBaeTCs: abCOMOTHOM MOTPeITHOCTHIO?

Kakue 1udpsl Ha3bIBalOTCS 3HAUAIIUMU?

SR e o

CKONBbKO 3HayvaluxX udp coxpaHseTcss B YaCTHOM TP JieJIeHUH TIpUOIKeHHOro urcia 2784

Ha npubmKeHHoe unciio 1,537

7. CKOMbKO 3Hayalux Ludp COXpaHSeTCs B MPOW3BEIEHUH, eC/TM TIePEMHOXKUTh TTPUOJIKEeHHbIe
uyuciaa: 831 u 0,45?

8. CKO/bKO 3Haualux [Udp COXpaHSIeTCs B OTBETe, eC/M MpUO/IKeHHoe Yuc/io 4,25 BO3BeCTU B
Ky0?

9. Kakasi oTHOCHTe/IbHasL TTOTPeLIHOCTh CUMTAeTCSl yOBJI€TBOPUTE/IbHOM BO MHOTHX TeXHUYECKUX
pacuetax?

10. Haiiti abcomoTHy0 ommbKy BhpakeHus: V=nR?H.

11. Kakue n3MepeHUs Ha3bIBAKOTCS MPSIMBIMH, KaKhe — KOCBEHHBIMU?

12. Kak onpeieqiIF0TCs OrPeLIHOCTH NPSMBIX U3MepeHU ?

13. Kak BBIUMC/ISIFOTCS TTOTPELIHOCTU KOCBEHHBIX U3MEePeHU?

14. N3mepeHust Kakux (H3UUECKHUX BEeJTMUMH B JJaHHOMW labopaTOpHOM paboTe SIB/SIFOTCS TIPSIMBIMH,
KaKUX — KOCBEHHbIMHA?

15. Kakue omm0OKu Ha3bIBAIOTCSl CUCTEMaTUYECKUMH, KaKue — C/Ty4aliHbIMU?

16. TlocnemoBaTe/bHBINA yUeT KAKUX CUCTEMAaTHUECKUX MMOTPELTHOCTeH ObLT Mpo/ie/iaH B HaCTOSII e

naboparopHoii pabore?



17. ¥YKa3aTb BO3MOXHble MCTOYHMKM CHCTEMAaTUUECKHUX IOTPeIIHOCTel, HeyUYTeHHBbIX B [aHHOU
nabopaTopHo# pabore.
2
o U
18. HaiiTi abCOTFOTHYIO U OTHOCHTE/IbHYO OIIMOKHY C/IeZYIOIIEro BhIPayKEHUS: Q—kf t
JIuteparypa
1. Cgeto3apoB B.B. OcHOBBI cTaTUCTHUeCKOM 00pabOTKK pe3ysibTaToB u3MepeHuit. M.: M37-Bo
MU®U, 1983r. 40c
2. Besukosuy f1.C. TIpubmmkennbie Beruricaenus. TUTTII, 1962.

3. Pusuueckuit npaktukym / [Tox pex. B.W. ViBepoHoBoi. M.: Hayka, 1967. C. 7-40.

PaboTa No2.......ccvveveiniiniinieninnisnsecnnnsea 3 yacoB CPC.................2uaca

Vi3MepeHne TMHEHHBIX pa3MepoB H 00EMOB TBEPABIX TeJl.

HEJ/Ib: O3Hakom/ieHWe C TPUHLMIOM paboThl INTAaHTeHIMPKYJsi, MuKpoMeTpa .OcBoeHue
COBpPEMEHHbBIX MeTO/[0OB CTaTUCTUUeCKON 00pabOTKH pe3yJ/ibTaTOB M3MepeHUM U mopsifika odhopmiieHus
OTUeTOB T10 MPYBe/IeHHbIM UCC/IeJ0BaHUSIM.

OBOPYJIOBAHME: IlITaHreHMPKY/b, MUKPOMETP, TeJa LIUIUHPUYECKON (OPMBI.

Bomnpocsl K AonycKy:

1. Yro nipeicTaBiisieT coboit HOHUYC?

2. Kak npou3BoAUTCA OTYET pa3mepa rnpeameTta C MTOMOILbIO

HOHHMYyCa?

3. Kakoii HOHMYC y IITaHTeHLUPKYS? Y MUKpOMeTpa?

4. KakoBO yCTpPOWCTBO IITaHT eHLIUPKY IS ?

5. KakoBo yCTpoiicTBO MUKpOMeTpa?

6. Ecmu MO>KHO M3MepHUTh JTMHeNHbIe pa3Mepbl Tela U MUKPOMETPOM

Y LITaHTeHLIMPKYJ/ieM, KaKiuM MPUOOPOM BbI BOCTIOJIb3yeTech?

7. BeiBecTtu (hopmyiy A/1s1 pacuéTa MI0THOCTU LIWIMH/PA.

8. BeiBecTu popmyiy A1 pacuéTta NorpenHoCTH.

PaGoTa Ne3.....cccovviiiiniiiiiniineiniiiieiiniieceeneene2 gacoB CPC....................2 HACA
N3yueHue 3aKOHOB IIafileHMs1 HA MalIMHe ATBY/a.

IIpoBepka 3aKOHOB ITyTH.

[IpoBepka 3aKOHOB CKOPOCTH.

IIposepka BTOpOro 3akoHa HeroTOHa.

OrmpefiesieHrie yCKOpeHUsi CBOOOTHOTO Ta/IeHVsI.

Ilesb: U3yuyeHre 3aKOHOB JMHAMUKH TIOCTYTIAaTeIbHOTO /IBWKEHUsI TeJl, pUoOpeTeHre HaBbIKOB pab0ThI

C CUCTeMaTn4eCKMMU U C]'Iyqaf/iHbIMI/I OILLIMOKaMH.



KoHTpo/1bHBIEe BONIPOCHI:

1. Kakoit BUJ B KoopjuHartax [X, t°] umeeT rpaduk paBHOYCKOPEHHOro [BxkeHus? Kak c ero
MOMOLLIbIO BBIUMC/IUTh YCKOPEHUE IBUKeHUS?

2. Tlomyuenue ¢opmy/bl /151 [T0ZiCYeTa MTHOBEHHBIX 3HAUEHUH CKOPOCTH U YCKOPEHHsl.

3. Kak omnpesenuts Cwly HaTSDKeHHWS HWTH, CBS3bIBAalOLeld TIpy3bl NPU  pPaBHOMEPHOM U
YCKOPEHHOM [JBM>KeHHUU crucTeMbl? [losyunte pacueTHbie popMyJibl (O3 yueTa Macchl OJ10Ka).

4. Kak HaliTH BeJTMUMHY U HarpaBjieHue CUIbI JaBleHust Ha 0Ch 0J/i0Ka B C/lyyasix paBHOMEPHOTO U
PaBHOYCKOPEHHOTO [BM)KEHHUsI cUCTeMbl rpy3oB? Ilomyuure pacueTHele ¢opmysinl (6e3 yuera
Macchl 0710Ka).

5. Kakoil BMJ MMeeT TpaeKTOpUs DPaBHOYCKOPEHHOIO [BIDKEHHS, eCU BEKTOphl F u ‘70 He
COBMAZAr0T T10 HaTlpaB/IeHUIO?

6. Kak co3paercs paBHOMepHOe /IBIJKeHUe /IBYX I'Py30B Ha MalliuHe ATByza?

7. KakoB MeToz M3MepeHuUsl yCKOPEHUU Ha MallvHe ATByza?

8. BriBeguTe popMyJly [/1s1 YCKOPEHHS C yU€TOM CHJ/Ibl TPEHUSI.

9. IlokaxuTe, W3MEHUTCS /I HaTsDKeHWe HUTWU IIPU [ABWKEHUU IPY30B, eC/IM OfUH Ieperpys3ok
3aMeHUTb JAPYTUM?

10. Kak u3MeHUTCs yCKOpeHHWe CBOOOJHOTO Ta/ieHWsi TIPU yBeIMYeHWH BBLICOTHI TIaJIeHUsl Haf
TTIOBEPXHOCTBIO 3eMJ/In?

11. Yemy paBHO yCcKOpeHHe CBOOOJHOTO MajieHust Ha 3kBaTtope? Ha mosroce?

JIutepatypa:

1. Crpenkos C.11. Mexanvka. M.: Hayka, 1965. §8§ 16-23.

2. MatBeeB A.l. MexaHuKa U Teopusi oTHOcuTebHOCTU. M.: BIII, 1986. §8, §18-19.

PaGoTa Ned.....cccvuiniieiniiiieininineiniiiiesninesesninenesnseeas2 4aca CPC.................2 yaca

OHPE,Z[EJ'IEHHE MOAYJ/id CABUI'd U Bellj€eCTBA ITPOBOJ/IOKH.

Hennb

paﬁon: ornpeae/jMTb  MOAYJ/Ib CABUId MATE€pHd/Id TIPOBOJJIOKM METOAOM KDPYTUJ/IbHBIX

KOJ1e0aHu,

ITpuHapiexxHocTH: MpubOp /s OTpeZiesieHus] MOAYJ/s COBUra BeIecTBa IPOBOJIOKH, CEKyH/OMeD,

MW/IJIMMETPOBAas HHHEﬁKa, LOTAHT€HLUPKY/JIb.

KoHTpo/ibHBIE BONIPOCHI

1. Yem BbIpakaeTcs geopmanus ciBura?

2. 3anuIijTe 3aK0H FyKa Ipu caBure, 00BsICHUTE ero CyThb.

3. UTto xapakTepusyeT MOAY/Ib CABUra?

4. Kak OmbITHBIM TyTeM 3aMepUTh B3aWMHBIA YTOJ TIOBOPOTAa CeueHWN TIpU KpyueHWU Opyca?



5. OmipefienisieTcsi MM HENOCPeACTBEHHO M3 OMNbITa BelWYMHa Moayns casura G wim
’Ke BBIUMCJISIeTCS] HA OCHOBAHWU OTBITHBIX JJaHHBIX?
6. Kakue ¢usnueckre mnoctosiHHble (KpoMe G) XapakTepusylT ymnpyrde CBOWMCTBA
W30TPOITHOI'O TeJla, U UMeeTCsl I MeXKJy HUMHU CBSI3b?
JIutepatypa:
1. MarseeB A.1. MexaHuka u Teopusi oTHocuTesibHOCTH. M.: BIII, 1981.
2. Crpenkos C.I1. Mexanuka. M.: Hayka, 1981.
3. CusyxuH [].B. O6muii Kypc ¢usuku. Tom 1. Mexanuka. —M.: M3a.-Bo Hayka, 1989. §§73-80.

PaAB0TA NoS..uuuuetiiiiiiiinneereeeeesennsssecccecsnnnnseeeeeennnnnsssen2daca CPC...........2uaca

Onpepenenue Ko3(¢uijueHTa BHyTPeHHero TpeHus no merogy Crokca.

Ilenb padoThl: n3MepeHre K03 duIeHTa BHyTPEHHEro TPeHUs UCC/IelyeMOU KHUIKOCTH, YTayO/ieHue

3HaHUI 3aKOHOB HbIOTOHA.

Ilpuboppl M MaTepuasnbl: TPO3pPauHbI IWIMHAPUUECKUA COCyZ C MCCAeAyeMO >KHUAKOCTBIO,

MeTa/VIn4yeCKure MapuK1u, MUKPOMETD, HHHEﬁKa, CeKyHJZioMeD.

KoHTpo/ibHBIE BONIPOCHI:

1. Kakue rmiponjeccel B rasax Y >XUAKOCTAX OTHOCATCA K SIBJIeHUSIM TlepeHOca? UTO KOHKPETHO
TIepeHOCUTCS B 3TUX TpolLieccax?

BcencTBre yero BO3HUKAKOT CUJIBI BHYTPEHHero TpeHusA? Kak OHU HaripaB/ieHbI?

dusnueckuii cMbic Ko3dduiieHTa JUHaMUUeCKON BI3KOCTU KUAKOCTH?

Kak 3aBUCUT BA3KOCTb r'a3a u XKHUOKOCTHU OT TEMHepaTprI?

ok

W3noxure cyte Metoga Crokca [Js oripefiefieHWs Ko3(d@ulleHTa BHYTPEHHEro TpEeHUs

JKUJKOCTH.

6. Tlouemy ¢dopmyna CTokca crpaBejiMBa MNPy Me/JIEHHOM PaBHOMEDHOM [IBIKEHUM IlaphKa
Masioro imaMeTtpa B 6e3rpaHuuHoi cpesie? UTo o3HavaeT roHsTHe "be3rpaHuuHasi cpeja”?

7. Kakue cusibl JeMCTBYIOT Ha I1apHK, Naalolirii B BI3KOU KUAKOCTH?

8. Ha kakom yuacTKe TpaeKTODUM MaJarollero IIapyuKa pe3y/JbTHUPYHolllasi CWla paBHA HYHO?
KakoB xapakTep JBW)KeHHs LIapUKa Ha TOM y4yacTKe?

9. Kak wu3MeHUTCS KO3(DPUIIMEHT [AUHAMUYECKOW BA3KOCTU O KUJKOCTH, €CIM  JJIMHa

LWIMHJPUUYECKOTO COCYy/la YBEJIMUUTCS BIBOE?

10. Copmynupyiite 1 3akoH HeroToHa.

JIuTeparypa:



1. CagenbeB U.B. Kypc ¢pusuku. Mexanvka. MonekynspHas ¢usvka. M.: Hayka, 1989. C. 38-39,
131-147.

2. CusyxuH [.B. O6muii kypc ¢usuku. Tom 1. Mexanuka. —M.: 131.-Bo Hayka,§8§ 89-97.

PaGoTa Ne6......ccovvniieininiiiininiiesniniiesasninesasnsesnsnseesadaaco  CPC.............44aco
Onpe/ie/ieHHe YCKOPeHHs CBOOOJHOr0 Ma/ieHUsI C MOMOINbI0 000POTHOr0 U MaTeMaTHYeCKOro
MasITHUKOB.

Ilesb: 03HAKOMUTBLCSI C 3aKOHOMEPHOCTSIMHU KOyie0aHMiA MaTeMaTHueckoro u (hu3uueckoro MasiTHUKa 1
C OJHUM W3 CIIOCOOOB ompejesieHUs YCKopeHusi cBobogHoro majeHusi(TeopeTHueckuii marepuan K
nabopaTopHOi paboTe U3yUrTh CaMOCTOSITE/TbHO — 8UacoB).

O6opyaoBanue: 000pOTHBIN (Pr3rUeCKHil) 1 MaTeMaTUYeCKHI MasiTHUK, CEKyHJJOMep.

Bompocsl K A0onycKy:

1. 3anuimre ypaBHeHHe KojiebaHuM (pr3MuecKoro U MaTeMaTHyeCcKoro MassTHUKOB: X = f(t).

2. OT KakMX BeJIMYMH 3aBUCAT LMK/IMYeCKas 4acToTa @ W Tepuoj Kosjebanuii T ¢usndeckoro u
MareMaTUyeCcKoro MasiTHUKOB?

3. Kak u3MeHsII0TCS MOMEHT MHEePLU U TIepuo/| KosiebaHnii 000pOTHOTO MasTHUKA MPY U3MEeHeHUH OCH
BpalljeHHsi 000pOTHOTO MasiTHUKA?

4. Kak ornipefiensieTcs npuBeZieHHas JjiMHa (U3UUecKoro MasiTHUKa?

5. BelpakeHue /17151 BpaljaTeJIbHOr0O MOMEHTa MaTeMaTUueCKOro MasiTHUKA.

6. V3 Kakux cooOpakeHW{ PeKOMEeHIYeTCs OTK/IOHSTh MAasTHUKA OT TIONIO’KeHWsI paBHOBECHSI Ha
JIOCTaTOYHO Masibii yro (4 ... 5°)?

7. C Kako¥ 11e/ibto B paboTe U3MEeHSIIOT 0CH BpallleHHs 000POTHOTO MasiTHHUKA?

8. Kak B pabote HaxogsT 3HaueHue niepuoga T0, He U3MeHstOIeecs NPy 0OpalljeHn: MasiTHHKA?

9. C kakoii uenbto crposit rpaduku T = f(1) a1 060poTHOrO MasTHUKA?

10. Kakuie BeJIMUMHBI OTIpeAesIstOT 10 3TOMY rpaduKy?

KoHTpo/ibHBIE BONIPOCHI:

1. B uém cocTouT METOZ, oTipe/ie/ieHHsi YCKOPeHHsI CBOOOZAHOTO Ta/IeHHsI C IIOMOIIbI0 MaTeMaTU4eCKOro
MasTHUKA? PU3MYeCcKoro MasgsTHUKA?

2. UTo MOXXHO CKas3aTh O Nepuo/iaX MasTHUKOB MPY PaBEHCTBE NMPUBEJEHHOU JIMHBbI (PM3UYECKOro U
J/TMHBl MaTeMaTUueCKOro MasiTHUKOB?

3. B uémM MOryT COCTOSTb TIPUUMHBI pa3/IMuMs YCKOPeHHUs CBOOOJHOrO TMajieHus, OmpeAeéHHOTO
9KCIrepUMeHTaIbHO, U U3BeCTHOro 3HaueHus (g=9,81 m/c2)?

4. Tlouemy yr/I0Basi aMIUIUTY/la KojiebaHUI MasiTHUKA He JOJDKHA TPEeBbIILATh TISITH TPayCoB?

5. Kak MO>XHO U3MeHUTh 1epuoz, KonebaHuii ¢pu3ndeckoro MasTHUKa? [IpuBejéHHYIO AJTUHY ?

6. Kak Oyzet BectH cebst pusnueckuii MassTHUK, €C/TM COBMECTUTb TOUKY ero TMofiBeca C LieHTPOM Macc?



7. Kak 3aBUCHT BeJTMUMHA YCKOPEHHs1 CBOOOHOTO MafieHusl OT IHUPOTHI?
8. Uro mpou3oiAET C repruoZioM KojebaHWi TpH MepeHoce MaTeMaTUYeCKOr0 MasiTHHUKA C T0JIFoCa Ha
3KBarop?
9. Kakum BelpakeHHeM OIpe/iesisieTCsl MOMeHT MHepLiMY MaTeMaTU4eCKOro MasiTHUKaA?
JIuteparypa:
1. MartseeB A. . MexaHuka 1 Teopusi oTHocuTesnbHOCTH . M.: BIII, 1986.8850-53.

2. CrpenkoB C.IT. Mexanuka. M.: Hayka, 1975.8839-47.

PatoTa Ne7....ccovvuiiiiiniiiiiiiiiniiniiiieiiniceceneneeneeeeeeduacoB - CPC.................2 HYaCOB
ITIpoBepKa 0CHOBHOr0 ypaBHeHMs JMHAMHMKH BpPallaTe/IbHOI0 ABVDKEHHS.

Ilenn padorei: OrmpezieTuTh MOMEHT WHepLMU MasiTHUKa O6ep6eka, UCTOMb3ysl 3aKOH COXPaHeHUs U
TpeBpallleHUs] 3Hepruy, W W3yUWTb 3aBUCHMOCTb MOMEHTa WHepLMH OT pPacroJIOKeHUss MacC Ha
KpeCTOBHHaX.

IpuHagaexuHocTu: Mastauk O6epbeka, HAOOp rPy30B, IIITAHTEHI[UPKY/Ib, CEKYHZOME.

Bomnpocs! K Aonycky

1. [JatiTe onpe/iesieHrie BeJIMUMHBI YIJI0BOTO YCKOPEHUSI.

2. UTo Ha3bIBatOT MOMEHTOM CHUJIbI?

3. UTo Takoe MOMEHT UMITyJIbCa Tesa?

4. Kakas Be/lMuMHa sIB/IIeTCSI MOMEHTOM MHEepI[MY MaTepuaibHOM

TOUKU?

5. UeMy paBeH MOMEHT UHepLIUU Tesia?

6. B KaKuX eJMHULIAX U3MEPSIOT YIJI0OBOE YCKOPeHUe, MOMEHT CUJIbI,

MOMEHT UHepLMHA, MOMEHT UMITy/IbCa?

7. CchopmynupyiiTe 3aKOH JMHAMUKM BpAL[aTe/IbHOTO IBUYKEHUS

8. Kakoe BpallleH1e Tesla Ha3bIBAIOT PABHOYCKOPEHHBIM, KAKOBBI €r0

yC/I0BUSA?

9. Kak HaripaB/ieHbl BEKTOPBI €, M U MOMEHT UMITyJibca Tesa L?

10. Ot yero 3aBUCST: a) YIJIOBOe YCKOpeHHe MasiTHUKa, 0) MOMeHT

VHepLIMU MasiTHUKA, B) MOMEHT CWJIbl, IeMCTBYIOL[MM HA MasTHUK?

11. Kakue BeJIMUMHbI OTIpe/Ie/IsIFOT HAaK/IOH TIPSIMOM Ha rpaduke € =

f(M)?

12. Kak B paboTe U3MEHSIFOT MOMEHT CHUJIbI?

13. Kakue BesTMunHbI B paboTe U3MepSIIOT /ISl OTpe/ieIeHHsI

BEeJIMUMH € U M?

KOHTpOJ'leLIe BOIIPOCHI:



1. OO6BSCHUTH 3aBUCMIMOCTb MOMEHTA UHEPIIUH MasTHUKA OT PaCIIOI0XKEeHUS
IPy30B Ha KPeCTOBUHe.

2. Kakum OyzeT [BKeHHe MassTHUKA TIPY OTCYTCTBUU TPEHUSI?

3. BsiBecTu pacuetHyto hopmymy A/ MOMeHTa UHepLH ?

4. [ledCTByeT /1 3TOT 3aKOH B JaHHOM 3KCIlepUMeHTe?

JIuteparypa:

1. MarseeB A. 1. MexaHuKa u Teopusi OTHocuTebHOCTH . M.: BIII, 1986.8831-34.

PaboTa Ne8......cccovvviiniiiiiiiiiiiiiiiiiiiiicecececeneeeduacos - CPC..............2UacoB
OnpepeneHne MOMeHTa MHepHUM U npoBepKa TeopeMmbl IllTeriHepa MeTOAOM KPYTH/IBHBIX
Ko/1e0aHui.

Ilenn: onpefenuTs MOMEHT UHEPLIMY AUCKA PaCYETHBIM U 3KCIIePUMEHTAa/IbHbIM MeTO/laMu.
OGopyaoBanue: TPUPUISPHBIN MOJBEC, HAOOP THPb, LITAaHTeHLIWPKY/b, CeKyHOMep, 00pa3ipl st
Vi3MepeHUs.

KoHTpo/1bHBIE BONPOCHI:

1. Uemy paBeH MOMEHT WHEPLIMU MaTepPUaTbHOU TOUKU?

2. OT KaKuX BeJIMYMH 3aBUCUT MOMEHT UHEePLIUU J1CKa?

3. UeMmy paBeH MOMEHT MHEPLIMU TBEPOIO Tejla OTHOCUTEIbHO 0CU?

4. B Kakux e[jMHMLIaX U3MepsIIOT MOMeHT WHepLn?

5. Uemy paBeH MOMEHT UHEpLMU CUCTEMBbI TeJl OTHOCUTETbHO KaKOW-TO OCH?

6. 3anuIunTe 3aKOH COXpaHeHUsl SHePIUU [/1s1 CUCTeMBI " JUCK—Tpy3".

7. Ha 4TO pacxogyeTtcs MexaHUueckasi SHeprusi B CUCTeMe:

a) MoTeHLMaIbHask SHeprus rpysa Mpu ero OnyCKaHuu;

0) KMHeTUYeCKasi SHeprusi CUCTeMBI NIPH [IBI)KEHUHY TPy3a BBepX?

8. Kakoe 1osio)keHue rpy3a COOTBETCTBYeT Haubo/IbIlei KHHeTHYeCKOW IHePIMHA MaXOBHKa?

9. Ilo kakoii opmyrie orpeiensitoT paboTy, 3aTpaueHHYIO Ha TIPEOZ0JIeHe CU/T TPEHUS?

10. Yemy paBHa paboTa MOCTOSIHHOTO MOMEHTa CHJIbI?

KoHTpo/ibHBIE BONIPOCHI:

1. B ueM CcOCTOUT MeTOZ, oTipe/ie/ieH’si MOMeHTa MHePLIMH /IMcKa B JaHHOoU pabote? [To kKakoii popmyre
€ro PaCCUUTHIBAIOT B OINbITAX?

2. Uem obycsioB/ieHa MOTPeLIHOCTb B JaHHOM paboTe?

3. OT Kakux Be/JMYMH 3aBUCUT KUHeTHueCKas Heprus Teja IpU MOCTYyNaTe/lbHOM U BpalljaTeJbHOM
JBWKeHUsX?

4. Yto xapakTepy3yeT MOMEHT UHepLMH MaTepuaJbHOM TOUYKY, Tesa?

5. OT KakKuX BeJTUUMH 3aBUCUT MOMEHT 121 (S0)R1%0%1 Tena?



6. Chopmynupyiite u fokakute TeopeMy LllTeliHepa.
7. Kak pacCcuuThIBalOT MOMEHT MHEPLMU TBEPOTO TeJla C/I0KHOW (opMbI?
8. Hal'Tu MOMEHT WHepLMM OJHOPOJHOW MNHpaMH/bl, OCHOBAaHHWEM KOTOPOW CIY)KUT KBajpaTr Co
CTOpPOHOM a,
OTHOCHUTEJIbHO OCH, MPOXO/sLlieli uepe3 BepIlMHY U LIeHTP OCHOBaHUs. Macca nvpaMuy/bl paBHa m.
9. [IBe MaTepHasibHbIe TOUKU C MaccaMi m1 ¥ m2 coe/jiHEeHbI )KeCTKUM HEeBECOMBIM CTepP)KHEM JIJTUHBI 1.
HaliTu MOMEHT WHepLUMM 3TOM CUCTEMbl OTHOCHUTEIbHO TMEepHeHJUKY/ISIPHOM K CTEepPXKHIO OCH,
NpoXO/slliell yepe3 LIeHTp Macc.
JIurepatypa:

1. CrtpenkoB C.I1. Mexanuka. M.: Hayka, 1975. § 52, 59.

2. CusyxuH [.B. Obumii Kypc ¢pusuku. Tom 1. Mexanuka. —M.: 13a.-Bo Hayka,§42.

PaboTa Ne9....eviveiiieiiieieieeeineeeneeceneecnncenneeensoddacos CPC...................2 yaca
M3yueHus 3aKOHOB COXpaHeHHs UMITY/IbCa U SHePruM NMpH yAape.
IIpuHaA/Ie)KHOCTH: yCTaHOBKA.
KoHTpo/1bHBIEe BONIPOCHI:
1. OxapakTepu3yiiTe BU/bl y/1apOB, YKa)KUTe Kakve 3aKOHbI MPU yAape BbITIOHSFOTCS?
2. ChopmynupyiiTe 3aKOH COXpaHEeHUsT UMITyJIbCa, B KAKUX Cyuyasix OH He BbITIOTHSIETCS?
3. OnipefieniTe CKOPOCTU Te/T OMHAKOBOM Macchl MOC/Ie yJapa B CeIyIOIIUX CydasX:

1) nepBoe Teno JBUKETCS BTOPOe MOKOUTBCS.

2) oba Tesia ABWXKYTCS B OZJHOM HarlpaBJIeHUH.

3) oba Tesa ABWXKYTCSI B IIPOTHUBOTIO/IO’KHOM HarlpaB/IeHUH.
4. OrnpefienTe BeMUUMHY W3MEHEHHsI MMITy/ibCa PaBHOMEDHO BpallaloIleiiCcss 10 OKPY)KHOCTH TOYKH
Maccou m. Uepe3 nosTopa, yepe3 ueTBepTh Mepuoja.
5. ChopmupyiiTe 3aKOH COXpPaHEHHs MeXaHUUeCKOW SHepPrud, B KakKUX CJydyasgx OH He
BBITIO/THSIETCS.
6. 3anuirTe Qopmysibl AJs1 ornpejeneHuss Ko3¢G(UILMeHTOB BOCCTAHOBIEHUS] CKODOCTH U SHEPTHH,
00BbsicHUTE (PU3NUECKHUI CMBIC]I.
7. OT 4yero 3aBUCUT BeJIMUMHA NTOTEPU SHEPTUM NP YaCTUYHO YIIPYrOM yJape?
JIuTeparypa:

1. MartBeeB A. V1. MexaHuKa U Teopys OTHOCUTe/IbHOCTH . M.: BIII, 1986.8839-41.

2. CusyxuH [.B. O6umii Kypc ¢pusuku. Tom 1. Mexanuka. —M.: U3a.-Bo Hayka.



Pa0oTa Noel0..uueereriiiiiiineeeeeensrnneeeeeceesennsesneneeessssssn2daca CPC............24uaca

OHPEAEHEHI/IE MOMEHTA HHepIUuHu B MalllMHe ATBy,E[a.

Ilens padoThl: W3yuyeHUe BpalllaTe/JbHOTO U TOCTYIATeIbHOTO [BW)KEHWM Ha MalllHe ATBY/a,
oripejie/ieHe MOMeHTa WHepLMY 6/10Ka U MOMeHTa CHJT TPeHUsI B 0CH OJ10Ka.
ITpubopbI M NPUHAA/IEKHOCTH: MalllMHa ATBY/A, HAaOOp rpy30B, CEKyHZOMep, MaciiTabHas TUHeHKa.
KoHTpo/1bHBIE BONPOCHI:

1.YTo Takoe MOMEHT CUJI U MOMEHT UHEPLIUN?

2. MoMeHTbI KaKUX CHJI IeHCTBYIOT Ha 0/10K?

3. Kak paccunrtath MOMeHT uHepIiuu 6s10ka? ChopmynupoBath Teopemy IITeliHepa.

4.YKakuTe BO3MOXKHbIe IPUYMHBI HeCOBIIa/leHHsl SKCIIePUMEHTA/IbHBIX Pe3yJIbTaTOB C PACUeTHLIMU.
JIuteparypa:

1. Crpenkos C.II. Mexanuka. M.: Hayka, 1975.

2. MartBeeB A. 1. MexaHuKa U Teopust oTHocuTesnbHOCTH . M.: BIII, 1986.

Pa6oTra Nell.....ccoevvvniiiinininiiniiiieiniiiicncneneenee..2uaca CPC.............2 yaca
Onpejenenue ko3¢ duijueHTa TPeHHA CKO/IbXeHUs.
Ilens paboThi: ompefeneHue KO3(Q@UIMEHTa CUIbI TPEHUs CKOJbXKEHHS MeTOJOM PpeHCIIMHBL
[Tpubopsl 1 IIpUHAAIEIKHOCTH: [JOCKA, PelCIliiHa, Tesl0, UMelolllee /iBe TPaHU, TIOKPBIThIe Pa3/TMUHbIMU
MaTrepuasamMH, JIMHelKa.
KoHTpo/1bHBIEe BONIPOCHI:
1. Kakue tunsl TpeHUs: Bbl 3Haete?
. Kak BbIumnc/isieTcs cuia TpeHus ?
. Kak onpeyiensiercsi KoaduieHT TpeHus?

. Kakoe (pyHzaMeHTaibHOE B3aUMOZIeHCTBHE Onpe/ie/isieT BOSHUKHOBEHUE CU/ TPeHUs?

2
3
4
5. Kak MO>XHO U3MepHUTh BeJIMUMHY CHJIbI TPDEHUSI CKOJIbXXeHUs?
6. [IpeacraBbTe rpadguyecky 3aBUCUMOCTb CUJIbI TPDEHUSI OT CKOPOCTU CKOJIb)KEHHSI.
7. KakoBa poJib CWJT1 TpeHUs B pupoze?

8

. Uem TpeHHe CKOJIb)KEHUA OT/IMUA€TCA OT TPDEHHSA KaueHus?

PatoTa Nel2.....ceviiiiieiiiiieieiiierecinneecenneecennnneeeensseee2daca  CPC...................2Uuaca
OnpejeneHe MOMEHTa MHEPIUM Te/Jl M MPOBEPKa TeopeMbl 0 Mapa/Ule/IbHBIX OCAX MeTO00M
KPYTH/IBHBIX KO/Ie0aHHI.

TIpuHa//IeKHOCTH: TPUPHUISPHBIN MTO[BEC, 1BA Te/la OJIMHAKOBOH MacChl, CEKYHZOMED.

KOHTpOJ'leLIE BOIIPOCHI:



UTo Ha3bIBaeTCsI MOMEHTOM MHEPLIMU U B KaKUX eIMHULIAX OH U3MepsieTcs?

Uro Takoe MomeHT cubl? ChopMynupyiiTe yc/ioBHe paBHOBECHS TBEP/OTO TeJla.

Kakoli 3aK0H 110/10’)keH B OCHOBY BbIBOJ, paCUeTHOU (POPMYJIbI?

[TonyuwrTe hopMyly OCHOBHOTO 3aKOHA JJMHAMUKM BpALL[aTe/IbHOTO /IBU)KEeHUSI TBEP/IOrO TeJa.
Ccdopmynmpyiite Teopemy ['toiireHca-IITeiiHepa.

B uem oT/iMumrie KPyTUIBHBIX KOe0aHUH OT KosiebaHUi (U3MUeCcKoro MasiTHAKa?

[Touemy HaTsDKeHHe HUTel TPUPUIISIPHBIN MO/[BeC COBepIiiaeT KPYTH/IbHbIe KOylebaHus?

[Top, meticTBreM KaKOM CH/TbI TPUQUIISIPHBIN T10/[BEC COBepIIIaeT KPYTH/IbHbIE KO/leOaHus?

L o N o Uk W=

MoryT M Maccbl Tejla pacCMaTpUBAaThbCS, KaK COCpeJOTOUeHHasi B ero L|eHTp Macca, ecu
TpebyeTcst pacCUUTaTh MOMEHT UHEPILIUH.
10. [IBa ArcKa OIMHAKOBOTO Beca U TOJIIUHBI C/le/laHbl U3 MeTasljla Pa3/IMUHbIX TJI0THOCTeN. Kakoii
13 HUX 00/1a71aeT GOJIBIITMM MOMEHTOM WHEPLIAN?
JIuteparypa:
1. MarseeB A. 1. MexaHuKa 1 Teopusi OTHOCUTe/IbHOCTH . M.: BIII, 1986.
2. Crpenkos C.I1. Mexanuka. M.: Hayka, 1975.

3. XaiikuH C.I1. ®usnueckue ocHOBbI MexaHUKKU. M.: Hayka, 1971.

Ha3BaHue padoTsbl AyauTOpHBIE 3aHATHS
Ne Ob6opyaoBaHue Ha
ChbI
Beenenue B nabopaTopHbIi
1. MPaKTUKYM. - 6
[IITaHTeHLIUPKYIb,
1 W3mepeHue nMHEMHBIX pa3MepoB U | MUKPOMETD, Tema | ,
' 00BEMOB TBEPABIX Te. L[UIAHIPUYUECKOMN
(hopMBI
N3yueHne 3aKOHOB TaJieHUs Ha | JKCllepuMeHTaIbHas 3
2. MawuHe ATByJa. YCTaHOBKaA
nipubop ISt
oripefiesieHUs] MOJYJIsi
c/iBUTa Bell[eCTBa
3 OmnpeneneHve MOAY/As CABUTA U | TIPOBOJIOKH, ’
Bell[eCTBa MPOBOJIOKH. CeKyHioMep,
MUJTUMETPOBast
JIMHeHKa,
LITAHTeHLUPKYJ/Tb




ik e

NpO3payHbIv
LWIWHJPUYECKUN
OmnpenenexHve Ko3dduieHTa | cocys ¢ ucciefyeMon
4. BHYTPEHHETO TPEHUs T[0 METOJY | )KUJKOCThIO,
Crokca MeTa/UInuecKue
1apUKHA, MUKPOMETD,
JIMHEWKA, CEKYHJIOMep
000pOTHBIH
OnpezeneHre ycKkopeHHsi CBOOOIHOTO .
5. MajieHusi C TOMOIIbI0 00OPOTHOTO | (u3mueciauii) .1
MaTeMaTHueCcKOro MaTEMATHHECKHIU
MasiTHUK, CeKyH/JOMep
MasTHUK ~ Ob6epbeka,
6. [TpoBepka  OCHOBHOTO  ypaBHeHUs | Habop Ipy30B,
JMHAMUKY BpalllaTe/JIbHOTO ABW)KEHHUsI | IITaHTeHLUPKY/Ib,
CeKyHZloMep
TPUPUIISAPHBIN
OnpezeneHve MOMeHTa WHepPLMHM U | MojBec, Habop TUpk,
7. IpoBepKa TeopeMbl [IITeliHepa | IITaHT€HLIUPKY/Ib,
METO/IOM KPYTH/IBHBIX KOiebaHui CeKyHZoMep, 00pas3Libl
[1sl U3MepeHust
OripepiesieHue Ko3dduimeHTa OKCTIepHMeHTaTbHaS
8. BOCCTaHOBJ/ICHUS u BpeMeH!U
YCTaHOBKA
coyZapeHusi YIIpyrux 11apoB
MalmHa ATBygna,
9 OmnpezeneHve MOMeHTa HWHepPLUH B | HAbOp IPYy30B,
MalvHe ATBy/a CeKyHAoMep,
MaciuTabHasi TMHeMKa
JIOCKa, pelcIInHa,
10. Telo, WMerollee [Be
Onpepenenve Ko3@uieHTa TpeHUs | FpaHH, TIOKPBIThIE
CKOJIb)KEHUSI Pa3IUUHbIMU
MaTepHaaMH,
JIMHeMKa
OripesiesieHie MOMeHTa WHEPLIMM Ten | TPUPHUISPHBIN
Y TIPOBepKa TeopeMbl O MapasijiefbHbIX | I0/IBeC, /iBa  TeJja
0CsIX MeTO/IOM KPYTWIbHBIX | OIMHAKOBOM  MaccChl,
12. Kosie0aHui CeKyHZoMep

Bonpock! K 3K3aMeHy 10 AUCLHMILIMHE:

Mopenu B MexaHUKe.

Cucrema CU. OCHOBHBIE U TIPOU3BOJHbIE €JUHULIBI.

CucreMbl KOOpAHWHAT Ha IVIOCKOCTH.

[TpocTpaHCTBeHHBIE CUCTEMBbI KOOpMHAT. [Ipeobpa3oBaHusi KOOPAMHAT.

CHHXpOHM3ALUA YaCoB.




13.
14.
15.
16.
17.
18.
19.
20.
21.

22

26.

27.

28.
29.
30.
31.
32.

33.

OnucaHue ABWKeHHUs B KOOPAUHATHOM opMe.
OnucaHue JBM)KeHUs! B BEKTOPHOM (popme.
OnwucaHue JBYKEHUS C TIOMOLIbIO [TapaMeTPOB TPaeKTOPUH.

Yucsio crerieHer cBOOO/IbI TBEPIOTO TeJIa.

. PaznoxeHnue ABW)KEHUA TBEPAOro Te/id Ha C/laraéMble NBW)KEHUA.
. HOCTynaTEJ'IbHBIe ABWDKEHHSA TBEPAOTO TeJld.

. Ban_[aTEIIbHOE ABVDKEeHHWE TBEPAOro Tesd. BEKTOP 3JIEMEHTAPHOI'0 YIJIOBOI'O repemMerjeHus.

BekTop yr/iioBoii CKOPOCTU. YTJ/IOBOe yCKOpPEHUe.

MrHoBeHHas 0Cb BpallleHHUs.

CB43b JIMHEVHBIX U YIJIOBBIX BETUUUH.

VHepuyanbHble CUCTEMBI OTCUYETa Y TIPUHLIMIT OTHOCUTe/IbHOCTH ["anmunes.

ITpeoOpa3oBanus ["amunes. iHBapuaHThI ipeobpa3oBanus [anmmest

Wpes u cxema onbita MalikenbcoHa - Mopmu.

[Tpeobpa3oBanust JlopeHija.

UeTblpexmepHbIe BEKTOPBI.

VHBapraHTHOCTH UHTepBasa. [IpocTpaHCTBEeHHO 110/j00HbIe M BpeMEHHO M0/100HbIe HHTePBaJIbI.

[nvHa JBYOKyILerocs Tesa.

. Temrt xoza aBwKy1uxcst yacoB. CoOCTBeHHOE BpeMsi. 3ame/[/IeHHe X0/ia ABKYIIIUXCS UacoB.
23.
24,
25.

[ToHsiTHe cumbl, Macchl, UMITy/bca. Bropoli 3akoH HbroTOHa.
Tpetunii 3akoH HbrOTOHA
MomeHT umny/ibCa MaTepUaJbHOM TOUKW. MOMEHT CW/bl, [eHCTBYIOLeM Ha MaTepUalbHYHO
TOYKY. YpaBHeHUe MOMEHTOB [i/Isl MaTepUa/IbHOM TOUKH.
MoMeHT UMITy/TbCa CUCTeMbl MaTepUa/ibHbIX TOueK. MOMEeHT CUJIbI, JeMCTBYIOIeH Ha CUCTeMY
MaTrepHuasbHbIX TOUeK. YpaBHeHHe MOMEHTOB [i/Isl CUCTeMbl MaTepralbHbIX TOYeK.
NmMnynec cuctembl MaTepuanbHbIX TOodeK. Cuhiia, AeWCTBYHOIAs Ha CUCTEMY MaTepuasbHbIX
TOYEK. YpaBHeHHe [IBUKeHHs CUCTeMbI MaTepHUabHbIX TOYEK.
LenTp macc. YpaBHeHMe JBUKeHUS] TOUKH LIeHTpa MaccC.
Cucrema LieHTpa Macc.
W3omvpoBaHHas cucreMa.
3aKOH COXpaHeHHs UMITyJ/IbCa. 3aKOH COXPaHeHHs] MOMEeHTa UMITyJIbCa.
Pabora cun. KuHeTndeckasi SHEprusi MaTepUaJbHOM TOUKW. 3aKOH COXPAHEeHUs KHHeTHUeCKOM
JHEepruu.

[MToreHrmManbHble CUMbl. MaTeMaTHUeCKHUN KPUTEPHM TOTEeHIMaJbHOCTH TioJisi. Pabora B
MOTeHLMa/IbHOM T10/ie. 3aKOH COXPaHeHUsI SHepPruM [jisi MaTepuaabHOM TOYKWM. HopMupoBKa

HOTEHHHBHBHOﬁ SHepruun.



34.
35.

36.

37.

38.

39.

40.

41.

OHeprus B3auMOo/IeMCTBUS (MOKa3aTh, UYTO CUJ/IA TATOTEHUS SIB/ISIeTCS NOTeHLUATbHOM CUIION)
3aKOH COXpaHeHWs] SHeprud B DeNIITUBUCTCKOM «iydvae. KunHernueckasi sHeprusi. IlosHas
sHeprusi. COOTHOLIIEHUEe MeXXy MacCOW Y SHepruei. JHeprus MoKos.

3aKOH COXpaHeHHsl SHePruM [jisi CUCTeMbl MaTepuaibHbIX ToueK. CBs3b 3aKOHA COXpaHEHWsI
VIMITy/IbCa C OJHOPOJAHOCTBIO MPOCTPAHCTBA.

CBs3b 3aKOHa COXpaHeHUs MOMeHTa UMIYJ/IbCa C U30TPOMTHOCTBIO MPOCTPAHCTBA.

CB43b 3aKOHa COXpaHeHUs1 SHEPIUU C OIHOPOJHOCTBIO0 BDEMEHU.

Cunbl nHepuyd. O peanbHOCTH CYILleCTBOBaHUS CU/T MHepLMK. Haxo)KaeHre Ccul HHepLIUU.
HeunHepliyanbHble CUCTEMbI OTCUETa, ABMXKYILIMECs NPSIMOIMHEeNHO-TIOCTYIIaTe/bHO (BbIpaKeHre
CU1 MHepLWK). MaaTHUK Ha Tenexke. [lazfaronuii MassTHUK.

HeBecomMmocCTsb. HPI/IHL[I/IH 3KBHUBa/IeHTHOCTU. HeBecoMOCTb. FpaBI/ITaL[I/IOHHaH M MHEPTHAaA MdcCCd.

KpacHoe cmelnenue.

42.

43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.

58.

Heuneprpanehbele Bpamjarommecs cucrems! orcueta. (KopromicoBo yckopeHue. BripaxeHune
n1s Koprosnmcosa yckopenusi. Cymbl MHEpPLMU BO BpalljaloIllelcsl CUCTeMe KOOpWHaT.
HewnHepryanbHas cvcTeMa KOOpZAWHAT, CBSI3aHHas1 C ITIOBEPXHOCTHIO 3eMiin. MasiTHUK Dyko.
3aKOHbI COXpaHeH!s B HeMHePLIMA/IbHbIX CUCTeMax.

Jwunamuka TtBepgoro Tena. Cucrema ypaBHeHMM. [loKas3aTe/lbCTBO 3aMKHYTOCTH CHUCTEMBI
yPpaBHEHUI /151 TBepOro Tena. Beibop crcTeMbl KOOpAMHAT.

TeH30p UHEpLUHK.

I'naBHBIE OCH TeH30pa UHepLMK. Haxosk/1eHre TIaBHbIX OCeM.

Teopema ['torireHca.

Kunetnueckas sHeprus BpalljeHusl.

[Tnockoe awkeHne (Oco6eHHOCTH JUHAMUKHU TIJIOCKOTO JBHYKEHUS).

[Tnockoe aBwkeHue (CKaTbIBaHHE LUIMHAPA C HAK/JIOHHOM TJIOCKOCTH).

[Tnockoe nBwxkenne (MasaTHuk MakcBesa).

[Tnockoe aBwkenve (Pr3nuecknii MasiTHUK).

[ewkenne npu Hamuuuu cun TpeHusi (Cyxoe TpeHUe, XHUKoe TpeHue. PaboTa cui TpeHUs.
SlBnenvie 3acros. fIBneHwe 3aHoca. IlpemenbHass ckopocTh. IIpubmKeHHe CKOPOCTH K
Tnpe/ie/IbHOMY 3HaueHUIO.)

Tpenue kaueHusi. CaMoJBIKYILMeCs cpefcTBa TpaHcropra. O npupoje Cul TpeHUsl.
Hepenatusucrckue pakeTsl. PeakTUBHOe IBIKeHUe. YpaBHeHUe [IBUKeHUs.

HepensituBucrckue paketsl. (Popmysna LinonkoBckoro. CTyneHuaTasi pakeTa.
XapakTeprcTruieckass CKOpOCTb.)

OnpefeneHyvie NOHATHE CTOJKHOBEHUsI. 3aKOHbI COXPaHEHHsI [PU CTOJIKHOBEHUSIX.(MMITYJIbCa,

SHepruy, MOMeHTa UMITyJIbCa).



59. Ynpyrue CTOIKHOBEHUS.

60. Heynpyrue CTO/KHOBEHUS IBYX YaCTHLI.

61. Cunbl Tarotenus (3akoH TsroteHus: HetoToHa. [Tosie BO/IHM3M MTOBEPXHOCTH 3eMJTH. )

62. ['paBUTAL[MOHHAs SHEPTrHs Iap00Opa3HOro Tesa. ['paBUTALIMOHHBIN pajinyC.

63. [IBrokeHue rjiaHeT U KoMeT (Y paBHeHHe [BIDKeHUs. Y paBHEHHe MOMeHTOB. I110cKoCTb

JIBUKEHUS).
64. Bropoti 3akoH Kerinepa.

65. ITepBnIii 3akoH Keriepa.

66. ITpo6siema aByx Ten. (IlpuBenenHast macca. [lepexos B cucTeMy 1jeHTpa Macc).

KPHTEPI/IH OLI€HKH 0TB€Td CTY/A€HTA Ha 3K3dMe€HeE

Xapakmepucmuka omeema

Oa/1/1b1

[laH TO/IHBINM, pa3BepHYTHIM OTBET Ha IIOCTaBJIEHHBIM BOIPOC, IOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUW 00 O0ObeKTe, TMPOSBSIOMIASACT B
CBOOO/IHOM OTIePUPOBAHUY TIOHSATHSIMH, YMEHUU BBIIENIUTh CYIL[eCTBEHHbIE U
HeCyIleCTBeHHbIe ero NMPU3HAKK, TIPUUYMHHO-C/Ie[ICTBeHHbIe CBSI3U. 3HaHWe 00
o0beKTe ieMOHCTpPUPYeTCs Ha (hOHe TTOHMMaHUS ero B CUCTeMe JJaHHON HayKu
Y MeXIUCLMIUIMHAPHBIX CBszeil. OTBeT opMyaupyeTcss B TeDMUHAX HayKH,
V3/I0’KEH JIUTepaTypHBbIM $I3bIKOM, JIOTWYEH, JOKa3aTejleH, [JeMOHCTpUpYeT
aBTOPCKYIO MO3ULIUIO CTYZEHTa.

46-50

[aH TIO/IHBIM, pa3BepHYTHIM OTBET Ha IIOCTaB/IeHHBIM BOIPOC, TOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUK 00 00BEKTe, AOKa3aTeJbHO PaCKpPLITHI
OCHOBHbBIE TIOJIOKEHHSI TEMbI; B OTBeTe TIPOC/Ie)KHMBAETCSl YeTKasl CTPYKTYpa,
JIoOTMUecKasi TIOC/Ie[J0BaTeIbHOCTb, OTpa’Karolrjasi CYIITHOCTb pPaCKPhIBAeMbIX
TIOHSITUM, TeOpuH, sB/IeHUM. 3HaHHe 00 00BeKTe JeMOHCTpPUpYyeTcs Ha ¢oHe
TOHWMaHHsI ero B CUCTeMe [JaHHOW HayKu W MeXXUCLIUITMHAPHBIX CBS3ei.
OTBeT W3/I0KeH JUTepPaTypPHbIM SI3bIKOM B TePMMHAaX HayKu. MoryT ObITh
JOTTyII[eHbl He/IoUeThl B OTpeZie/IeHUU TTOHSTHMN, WCIpaB/IeHHbIE CTYIEHTOM
CaMOCTOSITeJTbHO B TPOLIeCCe OTBeTa.

41-45

[laH TO/HBINA, pa3sBepHYTbIM OTBET Ha IIOCTaB/EeHHBIM BOIIPOC, IOKAa3aHO
yMeHUe BbI/Ie/IUTh CyIlleCTBeHHbIe U HeCyllleCTBeHHble IMPU3HAaKK, IPUYUHHO-
cnepcTBeHHble CBsi3U. OTBeT YeTKO CTPYKTYPHPOBaH, JIOTUYEH, U3/I0)KeH B
TepMHHaxX Hayku. OJHAaKoO [OIylleHbl He3HauWTe/bHble OLIMOKU WU
HeZloueThbl, UCIIpaB/IeHHble CTYJEeHTOM C IOMOLIbI «HABOJSAILMX» BONPOCOB
niperojiaBare/isl.

36-40

[laH TMO/HBIM, HO HEeJOCTaTOYHO IOC/IeZloBaTebHbIM OTBET Ha [OCTAaB/IeHHBIN
BOMPOC, HO TIpM 3TOM [I0Ka3aHO YMeHHWe BbIJe/NUTh CyLeCTBeHHble U
HeCyL|eCTBEHHble TIPU3HAKW W TIPUUMHHO-C/Ie/CTBeHHble CBs3u. OTBeT
JIOTUYeH U U37I0’KeH B TePMUHAX HayKd. MoryT ObITh onyijeHbl 1-2 oKy
B OMpeJie/leHUM OCHOBHBIX TOHSITUM, KOTOpble CTyJeHT 3aTpyZAHsSeTCs
VICTIPAaBUTh CaMOCTOSITe/IbHO.

31-35

[laH HeJl0CTaTOYHO MOJIHBIM U HEeJOCTaTOYHO pa3BepHYThI OTBeT. JIorvka u
TI0C/IeIOBaTeIbHOCTh U3/I0XKEeHUs] UMEIOT HapylleHus. [JomyIireHsl oKy B
DaCKpBITUM TIOHSITUM, ymoTpebsieHnu TepMuHOB. CTyJeHT He criocobeH
CaMOCTOSITeJTIbHO BBIJE/IUTh CYI|eCTBEHHble U HeCyllleCTBeHHble MPU3HAaKU U
TIDUUMHHO-C/Ie/ICTBeHHble  CBsI3W. CTyZIeHT MOXeT KOHKDeTHM3HWpOBAaTb

26-30




00001IIeHHbIe 3HAHWS, [0KAa3aB Ha MpUMepaX WX OCHOBHBIE TI0JIOXKEHHS
TOMBKO C TIOMOLIbIO TiperiofiaBatens. PeueBoe ocdopmieHre Tpebyer
TIOTIPABOK, KOPPEeKIHH.

[laH HemnmosjHbIMA OTBET, JIOTMKA U TOC/Ie/I0BATebHOCTh W3/I0XKEHUS] WMERT
CylIecTBeHHble HapylueHus. [JomyieHsl rpyObie OMIMOKM TIpY OTMpeesieHuH
CYLJHOCTHM PpAaCKpbIBaeMbIX TIOHSITUM, TeOpui, SIBIEHUW, BCJeACTBUE
HEIOHMMaHUS CTY/IeHTOM WX CYIeCTBEHHBIX M HECYIeCTBEHHbBIX TIPU3HAKOB
U CBsi3ell. B oTBeTe OTCYTCTBYIOT BBIBOJbl. YMeHHE PACKPbITb KOHKDETHbIE
TposiBjieHHs1 00OOIIeHHBIX 3HAHWM He TIOKa3aHo. PeueBoe odopmiieHHEe
TpeOyeT MOMNpaBOK, KOPPEKI[HH.

laH Hero/IHBIA OTBET, MpeJCTaBIsoMK co00M pa3po3HEHHble 3HAHUS TI0
TeMe BOMpOCa C CYUIeCTBEHHbIMH OMIMOKaMH B OMpeje/ieHusiX.
[TpuCyTCTBYIOT (pparMeHTapHOCTb, HEJOTMYHOCTh W3/10)KeHus. CTyJeHT He
OCO3HAeT CBsi3b JJAHHOTO TIOHSTHS, TEOPHH, SIBJIEHUsI C JPYTUMU OOBeKTaMu
JUCLUIIMHBL. OTCYTCTBYIOT BBIBO/bI, KOHKDETU3AlL[Usl U [[0Ka3aTebHOCTb
u3nokeHus1. Peub HerpamoTHas. [lomo/iHUTeIbHBIE ¥ YTOYHSIIOIIIE BOTIPOCHI
TIperiofiaBaTesisi He TIPUBOZST K KOPPEKL[UM OTBeTa CTY/JEeHTa He TOJIbKO Ha
TIOCTaBJIEHHBIN BOMPOC, HO Y Ha JIPYTHe BOMPOCHI AWCIUILIHHBI.

He nosryyeHb! OTBeThI 110 6a30BbIM BOMPOCAM JUCLIUIIIMHBL 0

21-25

1-20

3a yCTHBIM OTBET Ha 3K3aMeHe CTyzieHT nonydaeT 0-50 H6asnios.
CTy/1eHTbI, TIOJTYUMBILIHE B XO/Ie TEKYIIETO U pyOesKHOro KOHTpoJist 56-100 6asos,
aBTOMaTUYeCKH TOJyualoT COOTBETCTBYIOLIYIO 9K3aMeHalMOHHYIO OLIeHKY.

Pe3ynbTHpytolljast OlleHKa CK/Ia/[bIBaeTCsl 110 COOTBETCTBYIOILEeH (opMyJie C yUeTOM TeKylleit
yCI1eBaeMOCTH, Pe3yJ/IbTaTOB PyOeXXHBIX aTTeCTallii U YCTHOTO OTBeTa Ha 9K3aMeHe.

[ITkana UTOrOBOM aKka/[eMUUeCKOM yCIieBaeMOCTH CTYI€HTOB 0 JUCLIUILIMHE

Cucrema onerHoxk COI'Y
dopma Cymma Haspanme
KOHTPOJIsA 0a/L10B
86 - 100 OT/IMYHO

71-85 XOpOILIIO
JK3ameH

56-70 Y OBJIETBOPUTETLHO

0-55 HeyzoBnetBopurenbHO

IToka3aTenu U KpUTepUH OLiIeHUBAHUA KOMIIeTEeHIMHA Ha Pa3/IMYHBIX 3Tanax ux
¢hopMupoBaHus, onucaHue MKa/ OleHUBaHUA

YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIeTeHLIUM

«MHUHHMAa/TbHBIA
YPOBeHb
He JOCTUTHYT»
(MeHee 55 0a/1/10B)

«MHUHHMA/TBbHBIH
YPOBE€HbL»
(56-70 6a10B)

«CpeaHuii ypoBeHb»
(71-85 6a10B)

«BbICOKHI ypOBeHb»
(86-100 6a10B)

Komnemenyuu He Komnemenyuu Komnemenyuu Komnemenyuu
cchopMupo8aHbi. cchopMupo8aHbi. cchopMupo8aHbi. chopMUpOBAHDL.
3HaHus oTCyTCTBYIOT, | ChopMUpOBaHbI 3HaHus  OOImMpHBIE, | 3HAHUS TBepJble,
yMeHHs] ¥ HaBBbIKM He | 0a30Bble CTPYKTYPHI | CUCTEMHBIE. apryMeHTUPOBaHHbIE,

chopMHPOBaHbI. 3HAHUM. YmeHust HOCSIT | BCECTOPOHHHUE.
YMmeHus pPenpoyKTUBHbIN YMeHus YCIIELHO




(bparMeHTapHEI U | Xapakrep, TIPUMEHSTFOTCS K
HOCSIT TIPUMEHSFOTCS K | pelIeHuro Kak
PEeIpoAYKTUBHBIN DEIlIeHHI0  THUIMOBBIX | TUTIOBBIX, TaK |
XapakxTep. 3a/laHUH. HeCcTaHAapTHBIX
JeMoHCTpUpyeTcs [eMoHCcTpUpyeTcs TBOPUECKUX 3aJaHUM.
HU3KUN YPOBeHb | JOCTaTOUHBIN [eMoHCTpUpYyeTCst
CaMOCTOSITEJTBHOCTH | YDOBEHb BBICOKUI yYPOBEHb
MPaKTUYeCKOro CAMOCTOSITEJTBHOCTH | CAMOCTOSITE/TbHOCTH,
HaBbIKa. YCTOUUHBOTO BBICOKast
TIPaKTUYeCKOTO a/lalTUBHOCTD
HaBBIKA. TIPAaKTUYECKOTO
HaBbIKA
OnucaHue KpUTEPHUEB OLIEHUBAHHS
OO6yuatomumiics OO6yuatorumiicst Ob6yuatormumiics Ob6yuatormmiics
JEeMOHCTPHPYET: JIEMOHCTPHUPYET: JeMOHCTPUPYET: JIeMOHCTPUPYET:
- CyllleCTBeHHbIE | - 3HaHWA | - 3HaHUe u|- riiybokwe,
npobesibl B 3HAHUSX | TEOPETUUYECKOTO TIOHUMaHue BCECTOPOHHHE u
yueOHOT0 MaTepuasa; | MaTepHasa; OCHOBHBIX BOIPOCOB | apryMeHTHPOBaHHbIE
- JIOTTyCKAIOTCSA | - HETIOJIHbIE OTBEThI | KOHTPOJUPYEMOTO 3HAHUS
TIPUHLUTINA/TBHbIE Ha OCHOBHBIE | 0ObeMa TIPOTPaMMHOTO
OLMOKA TIpU OTBETE | BOMPOCHI, OIIMOKK B | IPOrPAMMHOIO MaTepHala;
Ha OCHOBHbIE | OTBeTe, MaTepHara; - TIOJTHOEe TIOHMMaHHe
BOTIPOCHI, HE/I0CTaTOuHOe - TBepAble 3HaHWS | CYIIHOCTH u
OTCYTCTBYeT 3HaHUe U | TOHUMaHHe TeopeTUYeCcKoro B3aMOCBSI3U
MOHUMaHHe CYIITHOCTH MaTepHaJa. paccMaTpUBaeMbIX
OCHOBHBIX TOHSTHN U | U3/1araeMbIX -CITOCOOHOCTD TIPOIIeCCOB u
KaTeropui; BOIPOCOB; yCTaHaB/IMBaTh U | SIBJIEHUH, TOUHOE
-HeTrloHUMaHue - HeyBepeHHble U | OOBSCHSTH CBSI3b | 3HaHUe OCHOBHBIX
CYIIHOCTU HETOUHbIe OTBEThl Ha | IPAKTUKA W TEOPUH, | IOHATUH B paMKax
JIOTIOJTHUTE TbHBIX JIOTIO/THUTE TbHBIE BBISIB/IITh 00CyXK/1aemMbIX
BOMPOCOB B paMKaX | BOTIPOCHI; TIPOTUBOPEUMS, 3a/laHUl;
3a/laHUM; - HeZI0CTaTOUHOe | Mpob/ieMbl u| - CrIocoOHOCTh
- OTCYTCTBUE YMEHWs | B/lajIeHHe TeH/IEHIMU Pa3BUTUS; | yCTaHAB/IMBATh u
BBITIO/THATh JIUTEPaTypOH, - TIpaBU/IbHble U | OOBSACHSTH CBSI3b
MPaKTUYeCKHe PEKOMEH/I0BaHHOM KOHKDETHBIE, 0e3 | MpPaKTUKK U TEOpUH;
3a/laHus, TPOrpaMMOit rpyOBIX OLINOOK, | - JIOTUYeCKH
TpelyCMOTPEHHbIE JTUCLIATITUHBI; OTBEThI Ha | MoC/IeZioBaTe/IbHbIE,
MpOrpamMMoit - ymeHue 6e3 TpyOBIX | MMOCTaB/IeHHbIE cofiep>KaTesibHbIe,
JUCLIATUTAHBI; o1MboK pelaTh | BOMPOCHI; KOHKDETHbIe u
- OTCYTCTBUE | MPAaKTHUUECKHe - yMeHHe pellaTh | UCUePIIbIBAIOIIHE
TOTOBHOCTHU 3a/laHus, KOTOpbIE | MPaKTHUeCKHe OTBEThI Ha BCE
(criocobHOCTH) K | clieqyeT BBITIOJTHUTD. | 3aflaHuS, KOTODbIe | 3a/laHUs, a TaKxke
JMUCKYCCUHM Y HU3KYIO C/ielyeT BITIO/IHUATD; | OTIO/THUTE/TbHbIE
CTerneHb - BJIafileHHe OCHOBHOM | BOTIPOCHI
KOHTAKTHOCTH. JIUTEPATypOH, 3K3aMeHaTopa;
peKOMeH/I0BaHHOM - yMeHMe pellaTh
TIPOTPaMMOM TIPaKTUYeCKHe
JUCLIATUTAHBI; 3a/IaHuS;
- Hajuuue | - cBOOOZIHOE
cobCcTBeHHOM WCTIO/Tb30BaHue B
000CHOBAHHOM OTBeTaX Ha BOIPOCHI
TIO3ULIUU 110 | MaTepuasoB




00CyXX/1aeMbIM PEeKOMeH/I0BaHHOU
BOITPOCaM. OCHOBHOM u
Bo3MO0oKHBI JIOTIOJTHUTE TbHOU
He3HauHTe/IbHbIe JIATepaTyphl.
OTOBOPKH u
HETOYHOCTHU B
PaCKPBLITUU
OT/Ie/IbHBIX
MO/I0’KeHUH
BOIIPOCOB,
TIPUCYTCTBYET
HeyBepeHHOCTb B
OTBeTax.
OneHka OneHka OneHka OneHka

«HEY/IOB/IETBOPUTE/I | «YAOB/I€TBOPUTE/TbH «xopomio» / «OT/THYHO» /

bHO» /He 3a4YTeH0 0» / «<3aUTEHO» «3aUTEHO» «3aUTEeHO»

ITpumMepsI TeCTOB /1A Py0e)KHBIX aTTecTal{ul

IIpeodopazoBanue I'anmniess. KuHemMaTuka MaTepuaibHON TOUKHU

[TpuHuMn oTHOCUTeNnbHOCTU ["anunes:
3aKOHBI IMHAMMKH O/IMHAKOBbI BO BCEX MHEPLMA/IbHBIX CUCTEMax OTCUeTa;
BCe 3aKOHbI TPUPOJbl MHBApUaHTHBI 0 OTHOLIEHUIO K Tepexofy OT OAHOM HHepLualbHON
CUCTeMBbI OTCYeTa K [IPYrou.

[TpuHUMn oTHOCUTeNnbHOCTU ["anunes:
3aKOHBbI IMHAMMKH O/IMHAKOBbI BO BCEX MHEPLMA/IbHBIX CUCTEMax OTCUeTa;
BCe 3aKOHbI IPUPOJbl MHBApHUAHTHBI 0 OTHOLIEHUIO K Tepexofy OT OAHOM HHepLualbHON
CUCTEMBI OTCYeTa K JPyrou

Kakwe mpeobpa3oBaHysi Ha3bIBarOTCs Mpeobpa3oBaHusiMu ['ammnest

X=X +LlXt y=y Z:Z' :t'
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CKOpOCTb U YCKOpeHHe:
CKaJIsipHble BeJIMUMHbI (OTpe/iesIitOTCS TOJIBKO UMC/IeHHBIM 3HaUeHUEeM);
BEKTODHBbIe BeJIMUMHBI (OTIpe/le/IsiFOTCsl UMC/IeHHBIM 3HaUeHreM 1 HarlpaB/IeHUeM B
TIPOCTPAHCTBe).



Kakas u3 npuBefieHHbIX HIKe (DOpMYJ1 BbIpasKaeT MOHATHE CKOPOCTHU:
di
& .
ds
dt
dv
dt

Kakast u3 npuBefieHHbIX HIKe (POpPMYJ1 BbIpa’kaeT MO/yJIb CKOPOCTH:
ds
dt
dr
dt
v
dt

Kakag u3 MpHUBeJEHHBIX HIDKE CbOpMyJI BbIDpAXKAeT MOHATHE YCKODEHUA:
ds
dt
dr
dt
v
dt

Kakast U3 npuBe/ieHHbIX HIKe (opMyJT BbIpa’kaeT MO/y/Ib TAHT'€HI[HA/IbHOTO YCKOPEHHSI:
dv/dt;
dv
dt
ds
dt
di
dt

Kakas u3 nprBe/ieHHbIX HIKe (hOpMyJT BbIpa)kaeT HOPMaJIbHOe YCKOpeHue:
2
L >
—n
R

ai
dt
ds
dt

9

b



Onpepgenuts 13 rpaduka V(t) \?yﬁ/ TMIPOKM/IeHHbIN TeJIOM 3a 4C:

12Mm;
Em; 3¢
3m. 2
1 | | | | | »
I I I 1 I |
0 1 2 3 4
OrnpeenuTs 13 rpadnka Vi) yckopeHng: ¢ V, M/c
3/4 3
-3/4;
1/2 2
1

0 1 2 3 4 5

CKOpOCTh TOUKHU OripejiesisieTcs BeipaxkeHueM V=(4t-8) m/c. UemMy paBHO yCKOpeHUe:
4 m/c%;

2m/c?;

8m/c?

CKopoCTb TOUKH omnpe/iesisieTcsi BelpakeHreM V=(4t-8) m/c. YeMy paBHO HauanbHasi CKOPOCTb:
-8 M/c;

0 m/c;

4m/c.

YTo Ha3bIBaeTCsI HOPMA/IbHBIM YCKOPEHHEM:
CocraBnsifomjasi MOTHOTO YCKOPEHHUs, XapaKTepu3yroljasi M3MeHeHHe BeKTOpa CKOPOCTH II0
BeJINUMHE;
CocraBnsifomjasi 1MOJHOTO YCKOPEHHs], XapaKTepu3yroliass W3MeHeHHe BeKTOpa CKOPOCTH TI0
HarpaBJ/IeHHIo;

Uto Ha3bIBaeTCsl TaHTeHLMaIbHbIM YCKOPEHUEM:
CocTapsisiroiasi TOJIHOTO YCKOPEHWUsl, XapaKTepu3yolllas HW3MeHeHWe BeKTopa CKOpPOCTH TI0
HarpaB/IeHUIO;
CocTapsisiroijasi  TOJIHOTO YCKOPEHMsI, XapaKTepu3ylolljasi HW3MeHeHHe BeKTOpa CKOpPOCTH TI0
BeJINUMHE,;

= = n
[Tpu KaKoOM [IB>KeHUH dq 0,a,=const

paBHOMEPHO TPSIMOTMHENHOM,
PaBHOYCKOPEHHOM,

PaBHOMEPHOM 10 OKPY>KHOCTH.

[Ipy KakMx a ' U 4@, 3HAUEHUSIX HOPMAJbHOTO U TAHTeHI[MAJIbHOTO YCKOPEHUU Teso ABWXKETCS
TIPSIMOJIMHEMHO HepaBHOMEPHO:



at ¢ 0;a,=0)
a =0; a,=0);

at =0a ¢ 0

[Mpy Kakux a ' W a, 3HAYEHUsX HOPMAJbHOTO W TAHTEHIIMATbHOTO YCKOPEHWM Te/I0 [BMKETCS TI0
OKPY’>KHOCTH PaBHOMEPHO:

art® =0;a, ¢ 0=const;
art® & 0;a,=0;

a ' =0;a,=0;

[lpy kakux a ' U a, 3HAUEHUAX HOPMaJbHOTO W TAHTeHLMAIbHOTO YCKODEHUM Teso JABIKeTCS
KPUBOJIMHENHO:

art =0;a, ¢ 0
a, ¢ 0;a v & 0

a ' =0; a,=0.

[lpy KakuMx a * W a, 3HAYeHUSIX HOPMAJbHOIO W TaHTeHLMAJbHOIO YCKOPEHWW Teso JIBHXKeTCs
MIPSIMOJIMHEHO PaBHOMEPHO:

art® =0;a, ¢ 0
a, ¢ 0;a v & 0;

art' =0;a,=0.

KviHemMaTHueckoe ypaBHEHHE [BIKEHUs MaTepua/bHOM TOUKM 3ajlaeTcsi ypaBHeHueMm: x=A+Bt+Ct ,
rae A=4m, B=2m/c, C=-0,5m/c’. HaiiTu MTHOBEHHOE YCKOPeHHe CKOPOCTh 3a BpeMs t=2c:

-6;

6;

4.

KuHeMaTHueCcKoe ypaBHEHHe [BWKeHHs MaTepHalbHOM TOUKM 3a/laeTcsi ypaBHeHuHeM: x=A+Bt+Ct ,
rae A=4m, B=2m/c, C=-0,5m/c’. HaliTu ycKopeHue:

_3’

-1;

2.

KviHemMaTHueckoe ypaBHEHHE [BIKEHUs MaTepuabHOM TOUKM 3ajlaeTcsi ypaBHeHueMm: x=A+Bt+Ct’ ,
rae A=4m, B=2m/c, C=-0,5m/c*. HaliTi MIHOBEHHYIO CKOPOCTh 3a BpeMs t=2c:

-4m/c ;

4;



6.

MarepuranbHasg TOUKa [ABWKETCS 10 INPSIMOM COIVIACHO ypaBHeHHIO X=3+4t. 3aBUCHUMOCTb CKOPOCTH
TOUKH OT BpeMeHH Ha rpaduike n300pa>kaeTcst KpUBOM:

4;

3; Va 1

5 3

4
MarepuanbHasi TOUKa ABWXXETCS MO MPSMON CO agHE) YPaBHEHUIO: x=2t+t>-t>. 3aBUCUMOCTB CKOpOCTHU
TOUKH OT BpeMEeHH Ha Tpadyike U300pa>kaeTcst KpUBOM:
L

g’ Va 1 3

4

MarepuanbHasi TOUKa ABHKETCS 0| MPSAMOM COMACHO YpaBHEHMIO: X=2t+t>. 3aBUCHUMOCTb CKOPOCTH
TOUKH OT BpeMeHU Ha rpaduke n3o6p >t

. V. 1
2: A 3

4

MarepuanbHasi TOUYKa [BWKeTCs| 10 TPSIMOM C GHO ypaBHEHHMIO: x=4t-t*>. 3aBUCUMOCTb CKOPOCTH
TOYKH OT BpeMeHH Ha rpadrike n300pa’kaeTcsi KpUBOU:

5;

1; Va 1

4. 3

4
MarepuanbHas TOYKa [JBWXKETCS IIO FM\W)T>I\QEH€CHO ypaBHeHHO: X=3+t>. 3aBUCUMOCTb CKOPOCTH
TOUKHM OT BpeMeHHU Ha rpaduke M306pakaeTcst KpUBOIA:

3;
4; Va 1
5.

Touka JBWXKETCS T0 TIPSIMOM COTJIaCHO YpaBH 'tx=4-6t+t2. B kakoil MOMeHT BpeMeHH ee CKOPOCTb
paBHa Hy/1o (t, C).

3;

6;

2.

Touka [JBWKETCS TO0 TPSIMOM COIJIACHO ypaBHeHHO: X=3+6t-t. B Kakoii MOMEHT BpeMeHH ee
yCKOpeHHe paBHO HYJO (t, C).

2;

6;

12.

Touka JBYXKETCsI TI0 TIPSIMOM COTVIACHO YPaBHEHHIO: X=5-2t+t>. B Kakoii MOMEHT BpEMEHHU ee YCKOPeHHe
paBHO 2 M/ (t, C).



Bceerpga;
2c;
5c.

Touka JBYXKETCsI TI0 TIPSIMOM COTVIACHO YPaBHEHHIO: X=5-2t+t>. B Kakoif MOMEHT BPEMEHHU ee YCKOPeHHe
paBHO 1 M/ (t, C).

Hukorpa.

Bcerpa.

2c.

Touka JBYXKETCsI TI0 TIPSIMOM COTVIACHO ypaBHeHHIO: x=4-6t+t>, UeMy paBHO YCKOpEHHe TOUKHA B MOMEHT
Bpemenu t=0,5 ¢ (m/c?).

3;

4;

0.

KoopanHatel MaTeprasbHOM TOUKM MAacCOW 2 Kr, [JBWKYLIENCS B TJIOCKOCTH, U3MEHSIFOTCS COTJIaCHO
ypaBHeHusaM: X=2+t*, y=3-t>. UeMy paBHa ee CKOpPOCTb (M/C) B MOMEHT BpeMeHH t=1c:

V13;

5;
6.

KoopayHaThl MaTepyasbHOW TOUKH MacCod 2 KT, ABWXKYIIEHCS B MJIOCKOCTH, U3MEHSIIOTCSI COTJIACHO
ypaBHeHusaM: x=2+t%, y=3-t>. UeMy paBHO ee yckopeHue (M/c?) B MOMEHT BpeMeHH t=1c:

2V10;

40;

10.

YpaBHeHMe [BWKEeHHWs TOUKH, ABWKYLIeHcs o npsamo x = A+Bt+Ct’. ueMy paBHO yCKOpeHHe B
MOMeHT BpeMeHH t=2c¢, ecii C = 0,2 m/c:

2,4 m/c%;

24;

0,24.

[TosioBUHY BpeMeHM [BWKEeHMS Moe3[, IpOoLlesl CO CKOPOCTbIO =70 km/uac, BTOPYIO IOJIOBUHY

BPEMEHH OH JIBUTAJICSI CO CKOPOCTBIO =30 kw/uac. Hatigute cpeiHIOI0 CKOPOCTH MO€e37a.
50 kM/u;
45KkM/u;
35Km/u.

[TonoBuHY nyTH Moe3[ Mpolesa CO CKOPOCTbEO 9=70 KM/4ac, BTOPYHO MOJIOBUHY MYTH OH JIBUTA/ICs
CO CKOPOCTBIO =30 kw/uac. HaiiyTe cpe/iHIOI0 CKOPOCTh Moe3/a.
42 xkM/u;

50 kM/u;
25KM/u.



CKOpOCTb MOTOPHOM JOJKWA TIPU JIBW)KEHWHU MO TeueHWtO paBHa 10 m/c, a MpU [ABWKEHUU TMPOTUB
TeueHUs paBHa 6 M/c. YeMy paBHa CKOPOCTb JIOJKHU OTHOCUTE/IbHO BOJbI:

4 m/c;

6M./.c;

8 m/c.

CKOpOCTb MOTODHOW JIO[KM TIpU JBW)XEHUM MO TedeHUIO0 paBHa 10 M/c, a Mpu [ABWKEHUM NPOTUB
TeueHUs: paBHa 6 M/c. YeMy paBHa CKOPOCTb T€UEHHS BO/bI:

4 m/c;

2 M/.c;

8 m/c.

B KeHHe TeJia ONUCHIBaeTCs ypaBHeHUeM X=5+4t-2t2 (M). B Kakoil Koop/ijiHaTe CKOPOCTh TeJjla paBHa
HY/JIHO.

7M;

13 Mm;

5M.

[Br>KeHHe Tejla OMUCHIBaeTCs ypaBHeHHWeM X=3+2t+t2 (m). UeMy paBHa cpejHsisi CKOPOCThb Teja Ha
BTOPOM CEKYH/Ie IBWKEHUSI:

6 Mm/c;

5M/c;

7M/C.

[1oBer| mybIBET CO CKOPOCTBIO 1,5 M/C OTHOCUTEIBHO BOJbI MO TEUEHUHD, CKOPOCTh TeueHUs] BOJbI
paBHa 0,5 M/c. UeMy paBHa V IJIOBL]a OTHOCUTE/ILHO Oepera:

2M/c;

1m.c;

0,5 m/c.



YeMy paBHa CKOPOCTb CBOOOJHO TaJjaroIllero Tefa COyCTS 3C TIOC/TAe Hayaio TafieHus:: Y CKOpeHHe
cBoOogHOTrO Mazenus 10 m/c2.

30m/c;

15Mm/c;

20 m/c.

W3 BepToJieTa, JieTsIero Ha BeicoTe 20 M C TOPU30HTAIbHOM CKOpocThio 20 M/c cBOOOIHO Ta/laeT Tesio.
Kakol yros coctaBUT BEKTOP CKOPOCTH TeJjla C FOPU30HTAJIBIO NIPU MaJileHUH Ha 3eMIIHO0:

300;

450 ;

135 0.

CKOPOCTL MaTepPIa]ILHOI‘;I TOUKH, ABH)KYMEﬁCH B IIJIOCKOCTH XY, HN3MEHAETCA CO BPEMEHEM I10 3dKOHY

V=5i _10” . Kakoe 13 Bbipa>keHMi1 oripefiesisieT MO/yJ/ib CKOPOCTH:

V=5y144

V= 5-10¢;
V=25.

CKOPOCTB MaTepI/IaﬂbHOﬁ TOUKH, ABHMYMEﬁCH B ITJIOCKOCTH XY, HN3MEHAETCA CO BpEMEHEM I10 3dKOHY

V=5i-10t] . Kakoe 13 BbIpa>keHUI oripefiesisieT yCKOpeHue:
15;
10;
-10.

o a
Kakoe u3 BbIDA’>KE€HWHU OITHUCBIBAET IMMPABHU/IBHO 3dBUCUMOCTL YCKOPEHUSA X OT BpeMeHHU [/I1 YaCTHULIBI,

3
JBYDKYILeHCs TI0 mpsiMoii o 3akony X = A+ Bt+Ct
a=6Ct

6C;
6t%.

Kakoe wu3 BprH)KE‘HI/Iﬁ OIMMCbIBaeT IIPABU/IbHO 3dBHUCUMOCTb CKOPOCTHM OT BpPE€MEHHU [Ojid 4YdCTULbI,

IBIDKYILHCS 110 TIpsIMOii 110 3akoHy X =A+ Bt+Ct’
B+3Ct’

A+Bt;

B+Ct>.

Kaxoe 13 BbIpaKeHHIi OMMCBIBAeT MPABM/ILHO 3aBUCHMMOCTb HAyaJbHOM CKOPOCTM OT BpeMeHH [JIsi
YaCTHULIBI, JBUKYLLEICS M0 MPAMOM 110 3aKOHy X = A+Bt+Ct’

6Ct°

B;



B+3t2.

>V

—_—

d

KakoMy Turly ABU>KeHHSI TOUKHA M COOTBETCTBYET MPHBe/IeHHbIN PUCYHOK:
KpuBomHetHOMY yCKODeHHOMY;;
PaBHOMEPHOMY 10 OKPY>KHOCTH;
TIPSIMOTUHEMHOMY .

KakomMy Ty ABWKeHUSI TOUKH M COOTBETCTBYET NPYBeeHHbIN PUCYHOK:
PaBHOMepHOMY - 10 OKPY>KHOCTH;
[TpssmonuHeliHOMY;
KpuBo/vHeHOMY 3aMe/l/IeHHOMY.
a

KaKOMy TUITYy ABV)KE€HHS TOUYKH I COOTBETCTBYET HpHBE,E[EHHLIﬁ PHUCYHOK:

ey

KpusonabiiHoMy 3aMe/|IeHHOMY;
PaBHOMEPHOMY - T10 OKPY)KHOCTH;
[IpsiMmo/THEIHOMY;;

KakoMy Ty ABU)KeHHUSI TOUKH M COOTBETCTBYET NPHBeJeHHbIA PUCYHOK:
[TpsiMo/IMHEIHOMY PaBHOYCKOPEHHOMY;

PaBHOMepHO MPSIMOJIMHENTHOMY;; gy

PaBHOMepHOMY - 10 OKPY>KHOCTH;
>l

KakoMy Ty ABU)KeHUSI TOUKH M COOTBETCTBYET NPHBeJeHHbIA PUCYHOK:
[TpsiMonHeHOMY 3aMe/l/IeHHOMY;

[TpsiMOMHeHOMY pPaBHOYCKOPEHHOMY; 9

PaBHOMepHOMY - 110 OKPY>KHOCTH.
as

Ha pucyHke mipe/icTaB/ieHa TpaeKTOpHsI /IBWKeHUsI KaMHsi, OPOIIIEHHOT0 T0/ YT7I0M K TOpH30HTY. Kak
HarpaB/ieHO YCKOPeHHe KaMHsI B TOUKe A TPaeKTOPHH, eC/T COTIPOTUB/IeHHEeM BO3/lyXa IpeHeOpeyb:




- 027 2% A7
Pa/iiyC-BeKTOp UacTHLBl M3MeHseTcsi co BpemeHem mo sakomy: [ =0 1+4t°] +7k  (m). Haiitn

I

MO/1y/ib TiepeMelLLeHUsT
500 Mm.;

505;

549.

yacTUIbI 3a niepBbie 10 C IBU)KeHUS:

Pajiyc-BeKTOp YaCTULIbl M3MEHsSIeTCs CO BpeMeHeM I10 3akoHy: | =3 t2 i+4t2 j*7k (m). Hatitu
CKOPOCTb UaCTULIbI 3a Bpemsi t=1c (M/c).

10;

14;

7.

Touka JBWKeTCs paBHOMEPHO I10 OKPY>KHOCTU CO CKOPOCTBIO 4 M/c. UeMy paBeH pafiiyC OKPY’>KHOCTH
(M), ec/ii yCKOpeHHe TOUKM PaBHO 2 M/,

8;

2;

1.

Touka [JBWXETCS PaBHOMEPHO IO OKPY>KHOCTH JMaMeTPOM 2 M CO CKOPOCThIO 4 M/c. UeMy paBHO ee
yckopenwue (M/c?).

16;

8;

4

Touka ABWKeTCS MO OKpY)XKHOCTU paguyca 0,5 M. Uemy paBHa ee CKOpOCTb (M/C), eCiM HOpMasibHOe
YCKOpeHHe TOUKM paBHO 8 M/c’.

2;

8;

4.

Touka ABWKETCS paBHOMEDHO 10 OKPYKHOCTU. Kak M3MeHUTCS HOpMajbHOe YCKOPDEHHe TOUKH, eC/IU
CKOpOCTb [JBUKEHUSI TOUKU BO3pacTeT BJBOe.

YBenmmuurcs B 4 pasa;

YBenuuurcs B 2pasa;

He usmenuTcs.

Kak wu3MeHWTCSI HOpMalbHOE YCKOpDeHHe TOUKH, €eC/Id OHa OyZeT [BUTaThbCsi paBHOMEPHO TIO
OKPY’>KHOCTH B/IBOe 0OJIbILIero paiiyca C TOM Ke CKOPOCTBIO.

YMenb1mTcA B 2 pasa;

YBenmuuurcs B 2pasa;

He nsmeHurcs.



Touka ABMKETCS 1O KPUBOJIMHENHON TPaeKTOPMM YBe/IMUMBas CKOPOCTb. Kakoil yros cocTaBjsiFoT
BEKTOPBI CKOPOCTH ¥ HOPMA/ILHOTO YCKOPEeHHUS.

90°

60°;

30°.

Touka ABWKETCS [0 TPAeKTOPUM yMEHbIIask CKOPOCThb, Kakoli yros coCTaB/s0T BeKTOPbI CKOPOCTH U
HOPMaJ/IbHOIO YCKOPEHMSI.

90°;

60°%;

30°.

Touka JBWXeTCS MO KPUBOJIMHEIHOM TPaeKTOPMM yMeHbLIass CKOpPOCTh. Kakoli yros CoCTaB/siFOT
BEKTOPbI TAHI€HLMA/TILHOI0 ¥ HOPMA/ILHOTO YCKOPEHU.

90°

60°;

30°

Touka ABMKETCA 10 KPUBOIMHENHHON TPaeKTOPMU YBeIMUMBas CKOPOCTb. Kakoil yros cocraBjisiroT
BEKTOPbI TAHI€HLIMa/ILHOI0 ¥ HOPMA/IbHOTO YCKOPEHUI.

90°%

60°;

30°

Touka ABWKeTCS IO KPUBOJIMHEMHOW TPaeKTOPUM YBeIWuMBas CKOPOCTb. KakOW yrosm COCTaBJsItOT
BEKTOPbI TAHTEHLMA/IbHOTO U MOHOTO YCKOPEHUM.

OcTpsbiij;

[Tpsimot;

Tynomn.

Touka [ABWKeTCSI MO KPUBOJIMHEMHOM TpPaeKTOPUM yMeHblllasg CKOpocTb. Kakol yros cocCTaBistOT
BEKTOphbI TAHI'€HLIMAbHOTO U TIOJTHOTO YCKOPEHMUS.

OcTpnlij;

[Tpsimois;

Tynoi.

Touka [ABWXKeTCS MO KPUBOJIMHEMHOM TPAeKTOPUM yMeHbllasg CKOpOCTb. KakoW yros cocCTaBistOT
BEKTOPbl HOPMAaJIbHOT'O U MOJTHOTO YCKOPEHUM.

OcTpsli;

[Tpsimot;

Tynomn.

Touka [BWKeTCS 10 KPUBOJIMHEWHOW TpaeKTOPUM yBe/luurBasi CKOpocTb. Kakoil yros cocTaBisitOT
BEKTOPbl HOPMAaJ/IbHOT'O U MOJTHOTO YCKOPEHUM.



OcTpsli;
[Tpsimot;
Tynomn.

Touka ABWKeTCS MO KPUBOJIMHEHWHOW TPAaeKTOPUM YBeIWuMBasi CKOpOCTb. KakoWl yrom cocTaBiisitOT
BEKTOPbI CKOPOCTH U MOJIHOTO YCKOPEHHUs.

OcTppnlij;

[Tpsimois;

Tynoi.

Touka [ABWXKeTCS MO KPUBOJIMHEMHOM TPAeKTOPUM yMeHbllasg CKOpOCTb. KakoW yros coCTaB/stOT
BEKTOPbI CKOPOCTU Y TIOJIHOTO YCKOPEHHUSI.

OcTpsbiy;

[Tpsimoti;

Tymomn.

3a mpomexXyToK BpemeHd t = 10C TOuka TIpolIa MOJIOBUHY OKPY>XHOCTH paguycoM R = 160cm.
BbruncnTs 3a 5TO BpeMsl CpeiHIOK0 MYTEBYHO CKOPOCTb TOYKMU:

0,5 m/c;

5M/c;

1,6.

V3BecTHa 3aBUCMMOCTb MOJYJ/IsI CKOPOCTH YaCTHIIbl OT BpeMeHH: V= at +b 5 (a ¥ B — TIOCTOSIHHBIE
BeJIMUMHBI) U Macca YacTHLbl M. YeMy paBHO yCKOPEHHE YaCTHUIIbI:

(a+2bt);

(atbt);

V/m.

Kamenb 6pocuiv BepTHKaIbHO BHU3 C BBICOKOM OalllHy ¢ HauaJibHOM CKOPOCThIO 3 M/c. Kakoit myTh (M)
TPOiiJieT KaMeHb, KOT/la ero CKOPOCTh cTaHeT 7 M/c: TpeHueM rpeHeGpeun, g=10 m/c.

2 M;

20 Mm;

10 m.

KameHnp Opocuny BepTHUKalIbHO BBEPX CO CKOpOCThiO 12 M/c. Ha Kako#i BbicoTe (M) CKOPOCTh KaMHSI
paeHa 2 m/c: Tpenuewm ripereGpeus g=10 m/c.

75

10;

22.

KameHb Opocuiv B TOPU30HTAJBLHOM HarpaBieHWH C OairHu BbicoTOM 10 M co ckopocThio 2 m/c. Ha
KaKOM BbICOTe (M) CKOPOCTb KaMHsI JOCTUTHET 8 M/C:

7M;

5;

3Mm.



Kamens Gpocumm co ckopoctebio 20 m/c mog, yrinom 30° K ropusoHTy. Kakoii MakCHMMabHOM BBICOTHI
IOCTUTHET KaMeHb: TpeHrem npeHeGpeusb, g=10 m/c’.

20Mm;

5M;

10 m.

Kamenb Gpocumu co ckopocThio 9m/c. Ha Kakoil BbICOTe (M) CKOPOCTh KaMHsI YMEHBIIUTCS 40 1 M/c:
Tpenuem npeHeGpeus, g=10 m/c’.

9,8 m;

8 M;

4 m.

Teno GpormeHa BBepx co cKOpocThio 15 M/c. C Kakoil CKOPOCTBIO TeJIO YTIaZieT Ha 3eMJTI0, eC/Td TPeHHeM
MO>KHO TIpeHeOpeub:

15 m/c;

1,5 m/c;

20 m/c.

Ha Kakyro BBICOTY TIOJHUMUTCSI TeHHUCHBIA M4 OpOIlIeHHBIM BePTHKAJbHO BBEPX CO CKOpPOCThIO 10
M/C:

10 m;

15 Mm;

5M.

KunemaTHKa TBEPAOro Tena
Yro/ noBopoTa Bpalarolerocs Tefa 3ajaH ypasHeHreM. ¢ = 6t>— 8t. UeMy paBHa yr/ioBas CKOPOCTb
TeJa:
12t-8;
6t-8;
8.

Yrosn 1nosopoTa Bpaljarolllerocs Tejaa 3aJaH ypaBHeHUeM ¢ = 62 — 8t Uemy paBHa yrjoBoe
YCKOpeHUe Tesia:

12;

6;

8.

Yrosn mnoBopoTa Bpalljarollerocs Tesa 3aJaH ypaBHeHHeM ¢ = 05+t .. Kakomy w3 npusefeHHbIX
YC/JIOBUM COOTBETCTBYET ABMKEHUE TeJla:

®= const ;
o= 0,5;
w= ft,

0’5+t) paa . Uemy paBHa yrjoBas

Yros 1oBOpOTa Bpalllarolierocst Tea 3ajjaH ypaBHeHUeM ¢:<
CKOpOCTH (paz/c):

L

0,5;



1,5.

YTro/1 0OBOpPOTa BpALIAKOIIErocs Tesla 3a4aH ypaBHeHHueM ¢:(0,5+t)paa . UeMy paBHO yr/ioBOE
yckopenue (pag/c?):

0;

0.5;

1.

TBepzoe Teso BpaljaeTcsd BOKPYr OCHM 7. 3aBUCUMOCTb yIJia MOBOPOTa OT BPeMeHU t OMUCHIBAeTC

2
Bt
P=At——
3dKOHOM 2 s r,qe A n B T10JIOXKUTEeJ/IbHBIe IIOCTOSAHHEIEe. B KaKOﬁ MOMEHT TeJi10
OCTAaHOBUTCHA.
A
t==
B .
bl
A
t==
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Koneco, Bpatrjasice paBHOycKopeHHO Tipu N=1006 pocTturaet yrioBoi ckopoctu @ =20pad/c. Haiitu
YIJIOBOE yCKOpEeHUe KoJieca:

4papn/c;

3paz/c;

2pag/c.

Kakum cOOTHOIIIEHHEM MOKHO ornpene/IMTb MTHOBEHHOE YCKOPEHKEe BPallldaTe/IbHOTO ABWXKEHUA:

Aw (At

plt .
d o/dt

b

Kakoli yroj COCTaB/ISIIOT BEKTOPbI YIJIOBOH CKOPOCTH M YIJIOBOIO YCKODEHHs TIpH 3aMe/JIeHU!
Bpall[eHUs TeJla BOKPYT 3aKPeIryIeHHOM OCH.

TG

0°;

./2

Kakoli yrona COCTaB/SIFOT BEKTOPbI YIJIOBOM CKOPOCTH M YIJIOBOTO YCKODEHHsI TPH YBeJIUUYeHHU
YI7I0BOTO YCKOPEHHUSI.

TG

0°;

./2

EaunHuiia usMepeHust yrjioBOM CKOPOCTH:



HopmasbHoe ycKopeHHe Mpy paBHOYCKOPEHHOM BpalljaTe/IbHOM [IBH)KEHUU:
a_ﬂ_d(wR)_ do

R—=Rf[;
dt dt dt p
2
a=L=w’R;
R

JuHaMHKa MaTepHaTbHOM TOYKH
KoopayHaThl MaTepyasbHOW TOUKH MacCod 2 KT, ABWXKYIIEHCS B MJIOCKOCTH, U3MEHSIIOTCSI COTJIACHO
ypaBHeHusaM: x=2+t%, y=3-t>. Uemy paseH ee umnysc (Hc) B MOMeHT BpemMeHH t=1c:
2V13;
10;
12.

KoopauHatel MaTteprasbHOM TOUKM MacCOM 2 Kr, JABWXKYLIENCS B IMJIOCKOCTH, W3MEHSIOTCS COIJIaCHO
ypaBHeHusM: x=2+t%, y=3-t°, UeMy paBHa ee KuHeTHUeCKas sHeprusi ([)k) B MOMEHT BpeMeHH t=1c:
V13;
13;
24.
Koopaunate!l MaTtepuaZbHOM TOUKM MacCOM 2 KI, JBWXKYLIENCS B IJIOCKOCTH, W3MEHSIOTCS COIJIaCHO
ypaBHeHusaM: x=2+t*, y=3-t>. Kakas cu/a JeficTByeT Ha 3TO TeJI0 B MOMEHT BpeMeHH t=1c:
4V10;
20;
2V10.

Ha maii6y maccoit 500 1, IMeBIITy10 HauaibHYI0 CKOPOCTh 10 M/C B TeueHHe 2 C IEUCTBYET CUJIa TPeHUs
1 H. Kakoii iyTs (M) ripoiiger 1maiiba 3a 3To Bpemsi:

18;

16;

20.

[TepBast KOCMUUeCKasi CKOpOCTh ayist Mapca (R=3400 kM, g=3,6 M/c*) coCTaBUT (TIPUMEPHO):
3,5 KM/C;

35KM/c;

350 Km/C.

[TepBast KocMUUeCKasi CKOpOCTh 1yist Benepst (R=6000 kM, g= 8,4 mM/c*) cocTaBUT (TIPUMEPHO):



7,1 Km/C ;
71xkMm/c;
710 km/c.

ITepBas KocMUUecKas CKopocTh st Jlynel (R=1760 km, g=1,7 m/c?) cocTaBUT (IIPUMEPHO):
1,7 Km/c;

0,17xm/c;

17 xwm/c.

-

ITepBast kKocMUUeCKasi CKOPOCTb 9
\/g oR,
O
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BTopasi KocMuuecKasi CKOpOCTh ¥
\/g oR,
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b

[Tpu yzpaneHUM Tesla OT MOBEPXHOCTU 3eMJ/IM Ha paccTosiHie 2R cua ero NpUTsHKEHUS] YMEHBIITUTCS B
(pa3):

9;

4,

2.

Ha kparo ropusoHTanpHOro Auicka paguycom 0,4 M, nexur Kyouk. KosdduupyeHT TpeHusi Kybuka c
TIOBEPXHOCTHIO ArcKa paBeH 0,4. I1pu Kakoi ckopocTy 060poTa iMcKa KyOHK COCKOJIb3HET C Hero:
3,1ch;

31c!

0,31 c™"

['opr30HTaNMBHO PACIO/IOXKeHHBbIM JUCK Bpaijaetcs ¢ yactotoit 0,5 o6/c. Ha kparo aucka (r=0,4 m)
nexut Kyouk. [Tpy kakom 3HaueHUH Ko3durpieHTa TpeHnst KyOMK COCKOJIB3HET C [IUCKa:

0,4;

0,3;

0,9.

ABTOMOOU/IB €/IeT TI0 TOPHU30HTAIBHO 3aKpPYT/IeHHOMY IIocce pazuycoMm 200 M U B YCIOBUSIX T0J10/1e/ia
(u=0,1). ITpu KaKoif CKOPOCTH aBTOMOOW/ISi HAUHETCS eT0 3aHOC:

140 m/c;

14 m/c;

1,4 m/c.



AxpobaT Ha MOTOIMK/IE OIHCHIBAe€T «MEPTBYIO TET/I0» pafinycoM 4 M. HauMeHbIlasi ero CKOPOCTh B
BepxHel TOuKe IeT/M COCTaBUT:

6,3 M/c;

12,6 m/c

63 m/c.

C KakuM YCKOpPeHHeM HYKHO OIyCKaTh TeJ0 Yy TOBePXHOCTU 3eMJH, YTOObI JOCTHYL €ro COCTOSHUS
HEeBeCOMOCTH:

9,8m/c%;

98m/c?;

098m/c?

Bo ckonbko pa3 Bec Tena B JUQTe, ABWKYILIEMCS C yCKOpeHHMeM 5 M/C2 , HarpaB/eHHbIM BBepX
Oosibliie, yeM BecC Tesa B iU Te, JBMKYILEMCS C yCKOPeHHeM 5 M/C2 , HallpaB/IeHHbIM BHU3:

3;

2;

5.

Macca Tena ecTb:

Mepa VHEepTHOCTH TeJla;
Mepa ko/muecTBa BellleCcTBa;
Mepa KonruecTBa JBUKEHUS.

Urto Takoe cusa:

Mepa B3aMMOZe1CTBUS TeJ;
Mepa aBUKEHUS:

Mepa uHepTHOCTH Tejla

Kakoe us MprBeJeHHBIX Bpra)KEHI/Iﬁ ABJIAETCA OCHOBHBIM YDdBHEHHWEM [NWHAMHKH TIOCTYTIAT€/IbHOI'O
ABH)KEHHA:
dP g
dt
A=FXxS;
V=St

Kak Oyzet aBUraThCs TEJI0 MacCoi 2 KT MO/ AeWCTBUEM TTOCTOSTHHOM CHJTbI, paBHOM 4 H:
PaBHO3ame/1/1eHHO;
C yckopeHueM 2 m/c?
PaBHOMepHO.

F,=3H _ F,=4H
nu

e

[Be cumbl , IPU/I0)KEHBI K OJHOM TOYKe Tesla. YTOo/ MeX/y BeKTopaMd | U

F, paBeH /2 . OrnipesienTh MOAY/Ib PAaBHO/EUCTBYIOIEN 3TUX CUJT:



5H;
7H;
1H.

e

F.=3H F,= 4H .
Oee cunbr 1 U , TIPUJIOXKEeHBI K OJHOW TOUKe Tejla. YTOJ MeXAy BeKTopaMu | U

F, paBeH 0. OnpezieuTh MOJY/Ib PABHOAEUCTBYIOLLEM 3TUX CUJT:
5H;
7H;
1H.

.

F=3H _ F,=4H
nu

[Be cumbl , IPWJIO’KeHbI K OZJHOM TOUKe Tesa. YTO/I MeX/y BeKTopaMd | U

F paBen T . Onpenenuth MOJYJib PABHOJEHCTBYIOIIEH ITUX CHIT:
5H;
7H;
1H.

2T

F=3H _ F,=4H
u

[Be cumbl , IPU/IO)KEHBI K OTHOM TOUKe Tesla. YTOoa MeX/y BeKTopaMd | U

F2_ paBeH nl3 . OnpeziemuTh MOZYY/Ib PAaBHOZIEUCTBYIOLEN 3TUX CHJL:
(374

37H;

3,7H.

[Tox pevictBueM moctosiHHOM cuibl F = 10 H Teso gBWKeTCs MPSIMOJIMHEMHO Tak, YTO 3aBUCHMOCTh
2
KOOpDAMHATBl X OT BpPEMEHM OIUChIBaeTCsd ypaBHeHHWeM x=At .Yemy paBHa Macca Teja, €C/u

rnocrosiiHast A= 2 m/c
2,5 Kr;

5 KT;

0,25 Kr.

CKOpOCTb JIETKOBOTO aBTOMOOU/ISI B 2 pa3a 60JibIlie CKOPOCTH I'PY30BOr0, @ Macca rpy30BOro
aBTOMOOM/IsI B2 pa3a 60sibliie Macchl jierkoBoro. CpaBHUTE 3HAUEHUSI UMITY/IbCOB JIETKOBOTO Py U
TPY30BOTO p, aBTOMOOWJIeiA:

P =ps;
pr ¢ pa
Pn ¢ Ps

[Toe3n maccoit m= 500T. [Ipy TopMOyKeHHH JBUTraeTCsl paBHO3aMe/jjieHHO. B TeueHe 1 MUHYTHI ero

3
CKOPOCTb YMEHBIIAeTCs OT I =40 km/a zio Y2 =28 km/u. Haittn cuny TopMoxkeHus: F: 27,7-10
H;
2,8 10* H;
28 xH.



Kakast 13 npuBefieHHbIX (JOPMYJ1 BbIpa)kaeT BTOPOi 3aKoH HbroTOHa:

Ay F=dPldt

b

Alt;

mv.

Kakast 13 TpuBe/IeHHbIX (JOPMYJI BHIpXKAeT TPeTHil 3aKoH HeloToHa.
Fp==Fy |
F=dPldt .

A/t.

Kakast u3 mpuBeieHHBIX (DOpPMYJT BbIpaXaeT CUIy COTIPOTHBJ/IEHUS CPeZbl TIPY Me[[JIEHHOM [IB)KeHUH
Tesa B BA3KOU cpejie.

F=-xV .
Fp==Fy .
F=dPldt

Kakast 13 npuBefieHHbIX (JOPMYJI BbIpa)KaeT CUMY TPEHUSI CKOJIbXKEeHUSI.

F=—yNV IV
P=ii
F=dP/dt

Kakast 13 npuBezieHHbIX (JOpMyJ1 BbIpa)kaeT 3akoH ['yka.

F=-KA% |
F=—kV .
F=dP/dt

[Top peiictBuem cunsl 80 H npyxnHa yammHUIace Ha 2 cM. YeMy paBHa )KeCTKOCTb IIPY>KUHBI.
4 kH/m;

400 H/wm;

80H/cMm.

Ha Hak/IOHHOM IVIOCKOCTH, COCTaBJISIOLIEd YrO/l & C TOPU3OHTA/IbI) MOKOUTCA Teslo Maccod m. Yemy
paBHa Cu/a TpeHusl, eciu KO3 dULIMeHT TPeHus |l.

mgsing;

mgtga;

H mMgCosa;

[To HaK/IOHHOM TJIOCKOCTH, COCTaBJISIIOLIel Yrosl o C TOPU30HTOM CBOOOJHO CKOJIB3UT TeI0 Maccoi m.
UemMy paBHa cua peakljiy HaKJIOHHOW IJIOCKOCTH.

mgsina;

mgtga;



mgcosa

ITo HaKJIOHHOM MJIOCKOCTH, COCTaBJISIIOLIeN Yro/l O C TOPU30HTaIbI0 CBOOOJHO CKOJIB3WUT TeI0 Maccou
m. C KaKOU CHJION TeJIo AeUCTBYeT Ha IJIOCKOCTb.

0.

mgsing;

mgtga;

C Kakoil MUHUMAa/IbHOW CU/ION HEe0OXOUMO TIPYKUMATh TeI0 MacCOM M K BePTUKAbHOM CTeHe, UTO0BI
oHo He ynaio: (KosdduilieHT TpeHus ).

H mg;

mg/ p;

mg.

BennunHa umryibca UMeeT pa3MepHOCTb:
Hc;
KI'M/C;
KIM/C2.

Be/MuyHa MI0THOCTH UMEeT PasMePHOCTh:
Kr/m>;
M>/KT;

Krm>,

Kakasi u3 BeKTOPHBIX (pU3MUECKUX BeTMUMH BCer/ia COBIAJaeT I10 HarpaB/ieHHI0 C BEKTOPOM CHUJIbl B
K/IaCCUYeCKOM MeXaHUKe.

YckopeHue;

CKOpOCTS;

Nmnynsc.

Kakasi U3 BeKTOpHbIX (pU3MUeCKUX Be/TMUKH BCer/la COBMAa/aeT 0 HarlpaB/IeHHIO C BEKTOPOM yCKOPeHUsI
B KJIACCUUECKON MeXaHUKe.

Cuna;

Nmnynsc;

MowmeHT umiyibca.

Kakas u3 BeKTOpHBIX (pM3UUeCKHX BEJIMYMH BCer/ia COBIaZiaeT Mo HarpaB/eHHI0 C BEKTOPOM CKOPOCTH
Nmnynsc;

Cuna;

YckopeHnue

Kakas u3 BEKTODHBIX (1)I/I3I/I‘-IeCKI/IX BE€/IMUMH BCerJa COBIIaJa€eT I10 HAIIpAB/IEHUIO C BEKTOPOM HMITYJIbCd.



Cuna;
YckopeHue;
CKOpOCTS;

Msu maccoit 200 1, OBWKYIIMMCS CO CKOpocThio 10 M/C TilepneHAMKYJ/SIPHO MaCCHMBHOW CTeHKe,
OTCKaKMBaeT 00paTHO co CKOpocCThio 5 M/c. Kakoit ummysibc nepesiaH cTeHKe (Kr'm/c).

3;

L

4,5.

Msu maccort 200 1, OBWKYIIMMCS CO CKOpPOCThEO 10 M/C mepneHAMKY/JSIpHO MaCCHUBHOM CTEeHKe,
OTCKakMBaeT o00OpaTHO €O ckopocThto 5 M/c. Hailitm cpegnioro cuny yaapa (H), eciu
TIPO/I0/KUTETbHOCTE coyzapenus 6buia 0,06 c.

0,18;

50;

5.

Msu maccort 200 1, OBWKYIIMMCS CO CKOpPOCThEO 10 M/C mepneHAMKY/JSIpHO MaCCHUBHOM CTEeHKe,
OTCKaKMBaeT 0OpaTHO CO CKOPOCThIO 5 M/c. HaliT Mpo/i0/DKUTeTbHOCTD coyiapeHust (C), eC/ii CpeHsIs
cuia ypapa pasHa 6 H.

5;

50;

0,5.

Msu maccort 200 r, OBWKYLIMMCS CO CKOpPOCThEO 10 M/C mepneHAMKY/JSIpPHO MaCCHUBHOM CTEeHKe,
OTCKaKHBaeT 00paTHO C TOM >Ke CKOPOCThI0. Kakoi ummysbC (Kr'M/C) roJiyumnsia CTeHKa.

+4;

0;

2.

OnpesienUTb UMITYJIbC, TOJTyUeHHbIN CTeHKOU Mpu abCo/IIOTHO yIIpyroM yzape 00 Hero Iiiapyuka Maccoi
200 r, ec/iM MIAPYK JBUIacsa co CKopocThio 10 mM/c oz yriom 30° K MI0CKOCTH CTEHKH

2;

4;

0.

[TepBoe Tes0 Maccou 2 Kr IBUJKETCSI CO CKOPOCTBIO 6 M/C, BTOpOe HemnoZBIKHO. ITocie cToKHOBeHus
oba Tena ABUKYTCS CO CKOpPOCThIO 2 M/c. HaiiTi Maccy (Kr) BTOpOro Tesa.

2;

6;

4

Temo maccoit 3 Kr, [BUrascb CO CKOPOCTbIO 6 M/C, [IOTOHsleT ApPYyroe Teso, ABWXKYLLeecs B TOM JKe
HarpaBJIeHUH CO CKOpOCThio 2 M/c. [Tocste cTronkHOBeHUs 00a Tena ABMKYTCS BMECTe CO CKOPOCThIO 4,4
M/c. HaiiTu Maccy BTOpPOro Terna.



Teno maccol 3 Kr, [BUrasiCb CO CKOPOCTbIO 6 M/C CTa/JKMBAaeTCs C JPYIMM TeJlOM, [BIDKYLUMCS B
TIPOTHBOIIO/IOXKHOM HarpaBieHnd. [loce yzaapa oba Tena octaHOBUIMCh. HaliTH Haua/ibHYHO CKOPOCTh
(m/c) BTOpOrO Tena, eciv ero macca - 2 Kr.

9;

6;

18.

Kakue u3 cun: 1) rpaBuTaljuy; 2) yripyrue; 3) TpeHusl sSIBJISIFOTCS KOHCePBAaTHBHBIMU.
1, 3;

1,2

2, 3.

Kakwue u3 cun: 1) rpaBuTanuy;
2) ynpyrue;
3) TpeHusi SBJSIOTCS AUCCUTIAaTHBHBIMMU:
1, 3;
2;
3.

Kak n3MeHUTCS UMITYJIbC TeJla, ec/ii Macca ¥ CKOPOCTb BO3PacTyT BBOe:
YBenmmuurcs B 2 pasa;
+YBenuuurcs B 4 pasa;
He usmenuTcs.

C HaK/JIOHHOM TMJIOCKOCTU BBICOTOM 5 M COCKOJb3HYJIO0 Teso maccor 3 kr. Kakoit mmmynsc (Hc)
npuoGpeso Teo: Tpenuem npeHeGpeus, g=10 m/c’.

30;

150;

15.

Haiity HauanbHYHO CKOPOCTH (M/C) 111aii0bl, eC/Ti OHa OCTaHOBHUJIACh, TIPOU/IS TIO JIb/ly PacCTOsTHUE 25 M:
(g=10 m/c?, KO3 dUIeHT TpeHUs1 CKOTbkeHus: p=0,2).

10;

5;

4.

YpaBHeHWe [BWKEHHUs] MaTepUalbHON TOUKM X=5-8t+4t°. UeMy paBeH WMITy/IbC Tela MAaccoil 2 Kr B
MOMEHT BpeMeHH 2 C:

8;

16 H i

12 xrm/c.



Bec Tena P
PaBeH cusie TsKeCTH, eC/iu TeJlo IBUKeTCS YCKOPEHHO B HallpaB/IeHUW BeKTopa g;

WU YCKOPEHHO MPOTHB BeKTopa g;
PaBeH cusie TshKeCTH, eC/U TeJl0 OKOUTCS UK JBWKETCS paBHOMEPHO TMIPSIMOJIHEWHO.

MarepuanbHOM TOUKOM Ha3bIBAOT TeJI0, [ KOTOPOTO MOKHO TpeHeOpeub:
Maccoii;

Maccoy ¥ pa3mepamy;

pa3Mepamm.

Kakoi1 maccoii rpy3 no/iBelliaH Ha Tipy>kuHe kecTkocTbio 900 H/M, eciiv mipy>KrMHa pacTsiHy/1ach Ha 3
CM:

27 KrT;

0, 27 Kr;

2,7 KT;

JKectkocTb cTanbHOro npoBoja paBHa 104 H/m. Eciu Ha Tpoc, CBUTBIM U3 [1eCATU TaKWX TTPOBO/IOB,
No/IBecUTh Tpy3 Maccoii 200Kr, Ha CKOJIbKO PACTSIHETCS TPOC:

0,2 cMm;

2,0 cvm;

20 cMm..

YeMy paBHO yCKOpeHHe CBOOOHOTO Ta/ileHHs Ha IJIaHeTe, UMEFOIIUN TVIOTHOCTh 3eMJIH, eC/T PaJiuyC
TJIaHeTHI B N pa3 Oosbliie pagndyca 3eMu:

4ng/3;

n3g;

ng.

Manbuuk maccoii 40 Kr kKavaeTcsi Ha Kauensx JauHOM 4 M. Uemy paBeH BeC Teja MajbudKa TpU
MPOXOXK/IEHUU HW)KHEW TOUYKU CO CKOPOCTBIO 6 M/C:

760 H;

76H;

7600H.



Ha teno pelictBytoT cuna Tsbkectu paBHasi 30 H u ropusoHrtanbHas cuna B 40 H. Haiigute monyinb
PaBHO/EMCTBYIOLLe} CUJIBI:

70 H;

5H;

50 H;

Pakera ypansercs ot 3emau. Kak W3MeHUTCSl CW/la NPUTSDKEHUsS K 3emsie TIPU yJaleHUM PakeThbl OT
3eM/Ii Ha pacCTOsiHUe paBHOe PaZiuyCy 3eMJIU OT ee MIOBepXHOCTHU:

YMenbLMTCA B 4 pasa;

YMeHbIIUTCS B /iBa pasa;

YBesmuuTcs B iBa pasa.

YeTbIpe 0JHAKOBBIX KyOUKa, CBsI3aHHbIE MEXXY CO00 HEBECOMBIMU HUTSIMH, JBWKYTCS TI0 TJIaIKOMY
TOPU30HTAIBHOMY CTOJIY TIOZ ZielicTBUeM cubl F , mpuiokeHHO# K repBoMy KyOuKy. HaTsokeHue HUTH,

CBsI3bIBAIOLL{e} 1epBbIi U BTOPOW KyOWKH, paBHO:
3/4 F;

1 F;

4/3 F.

N

PaboTa, MOIIIHOCTH, 3AKOHbI COXpPaHEHHA

Muraress momHOCTHIO 3000 BT mpopabotan 5 munyT. PaboTa fBuraresisi paBaHa:
900000 [Ix;

15 k/IK;

600 [Ix.

B kakom ciiyuae TOPMO3HOM IMyTh aBTOMOOW/ISA OY/IeT HaMMEeHbBIIINM:
B cyxolii sicHbIH JieHb;
B nox1BbIl [leHb;
B creromnag,

Kakast hopmysia mpuroiHasi /i7isi BEIYMCIEHUSI pabOThI TIePeEMEHHOU CHJTBI F ma nytu S (Fs—mnpoekuus
CWUJIbI Ha HalpaB/IeHUs! JABWKEHHS):



S
[ F.ds
0 ;
FxS;
FxV.

KoHcepBaTUBHBIMU Ha3bIBAIOTCS CHJTBL:
PaboTa KOTOPBIX HE 3aBUCUT OT ()OPMBI MyTH, N0 KOTOPOMY YaCTHIlA IT€PEMEIIIaeTCs U3 OZHOM
TOUKH B JIPYTYIO;
PaboTa KOTOPBIX paBHa HY/JIIO;
PaboTa KOTOPBIX OTpHIIaTe/IbHa.

Ha pucyHke npuBeieH rpauk 3aBUCMMOCTU MpoeKuyu Fs cuibl, JeicTByrolLel Ha YacTULly, OT MyTH.
Yemy paBHa paboTa cusibl Ha TIepBbIX 30M:

FH

e oo

|-

s

L qnzzacdd g

180 [Ix;
18 IIx;
90 x;

Kak m3MeHHWTCS 3anac NOTeHMaIbHOM SHEPTUM YNPYTro Ae(OpMalMOHHOIO TeJla NPy YMEHbILEeHUU ero
nedopmariuu B 2 pasa:

YMenb1mMTCS B 4 pasa;

YMenb1mTCA B 2 pasa;

YBenuuucs B4 pasa.

Kak n3meHUTCA 3anac NMoTeHLManbHOM 3HEPTUU yNPyro AedOopMalOHHOIO Tesa MpU YBeJUYeHUH ero
nedopmaruu B 2 pasa;

YBenmuuurcs B2 pasa;

YMenb1mTCA B 4 pasa;

YBemmuutcs B 4 pasa .

Kak u3MeHUTCS KMHeTHYecKasi S3Heprusi, ecjii Macca U CKOpOCTb BO3pPacTyT B/IBOe:
YBenmuuurcs B 4 pasa;
YBenmuuurcs B 2 pasa;
YBenuuurcs B 8 pas.

Kak n3MeHUTCS KUHeThuYecKasi SHeprus, ecjidi CKOpoCTb BO3pacTeT BABOe:
YBemmuurcs B 4 pasa;
YBenmuuurcs B 2 pasa;
He uamenuTcs.



Ha pucyHKe mipe/icTaB/ieHa TPAaeKTOPHS JBI)KEHUS Tesla, OPOIIIeHHOTO 110/ YIJIOM K TOPU30HTY. B Kakoii
TOYKEe TPAEKTOPMM MeXaHW4ecKasi SHeprusi Teja MMejia MakCUMajbHOe 3HaueHWe: CONpPOTHUBIEHHEM
BO3/yXa rpeHeOpeyb:

2

o

[

B 2;
B 3;
Bo Bcex Toukax oJWHAKOBbIe 3HAUEHMS;

Ha puicyHKe mipe/icTaB/ieHa TPAeKTOPUSI IB)KEHUs Tejia, OPOIIIEHHOTO M0/ YIJIOM K TOPU30HTY. B Kakoii
TOUKE TPAEKTOPUU KUHETHUEeCKas SHEeprus Tejla MMejla MaKCUMajbHOoe 3HaueHue: COIMpOTHB/IEHHEM
BO3/lyXa npeHeOpeus:

2

h
] . 3

[rrrrrri

B 2;
Blu?2;
B Toukax 1 u 3.

Ha pucyHKe nipe/icTaB/ieHa TPAaeKTOPUS JBYDKEHUs Tesla, OpPOLLIEHHOTO MO/ YIJIOM K TOPU30HTY. B Kakoi
TOUKe TPAeKTOPUM MeXaHWuecKas SHeprus Tejaa MMela MUHMMajbHOe 3HaueHue: COMpPOTHBIEHWEM
BO3/yXa rpeHeOpeyb:

2

] 3
[

lu?2;
B 1u3;
Bo Bcex TouKkax oJJMHAKOBbIE 3HAUEHHUSI.

Ha puicyHKe Tipe/icTaB/ieHa TPAaeKTOPHSI JBM)KEHUS Tejla, OPOIIIEHHOTO 07| YIJIOM K TOPU30HTY. B Kakoii
TOYKe TPaeKTOPUM TOTeHI[ajabHasi SHEeprvsi Teja MMesia MakCcUMasbHOe 3HaueHHe: CoIpOTHBIIeHHEM
BO3/yXa NnpeHeOpeub:



] 3
[

B Touke 2;
B1;
B 3.

[Tynis Macchl m, JieTeBIllasi TOPU30HTAIBLHO W MMeBIIasi CKOpocTb V 0 | ipoOuBaeT TOHKYHO Jocky. Ha

BbUIeTE U3 JOCKM CKOpOCThb mynu V. Uemy paBHa pabota A ™ CWIbl TPeHUs, BO3HHWKAIOIasi MMPH
TPOXOJKJEHUU ITYJIA B OCKe:
(mV-mV, )/2;
2
mv?_ mV;

2 2
m(V-Vo)*/2.

[Tynst Maccel m, JieTeBIIasi TOPU30HTAIBHO M MMeBIIast CKOpocTs V 0 | rpobuBaeT TOHKYyIO JOCKy. Ha
BbIZIETe W3 [OCKA CKOpPOCThb Iynu V. Uemy paBHa KHHeTHYeCKas SHeprus, BO3HHUKaoIlas IpU
TIPOXOXKEHNUH ITyJIN B [IOCKe:
my2 mVj
2 2
(mV-mV, )/2;
m(V-V)*/2

Teno B 1osie TATOTeHHsI OMUChIBAeT 3aMKHYTYIO TpaeKTopuio. Kakoe BbIpa)keHWe CIpaBeJiMBO /IS
CyMMapHOU paboThbl A CHJTbI TATOTEHUS:

A=0;

A=mgh;

A=mV?/2.

CHapsif, pa3opBa/iCsi Ha TP OCKOJIKa (CM. AMarpaMMy MMITYJIbCOB), pas/ieTeBLIMXCS Mo yriaamu 120

rpafycoB Apyr K pyry. COOTHOLIeHUe MeXAy MOZYJ/ISAMH UMILYJIbCOB: P> Py=p 3) . B kxakom
Harpas/IeHUU JABUTaJICs CHapAL:

FOPI/IE}OHTEUIBHO BITPpABO;



["opr30oHTaNBHO, B/IEBO;
[Tog yrjioM K TOPU30HTY.

— st W
YacTuiia ABMWKETCS 110 OCH X B TOTEHLIMA/IbHOM CUJIOBOM T10Jie C SHepruei W,=—6x ( 'n -BDK,
X - B M). UeMy paBHa cu/a, JedCTBYIOIast Ha yacTUlly B Touke X | =0,5 m:
0,75H;
0,375H
3 H.

‘-IeMy paBHO HN3MeHeHHue I/IMI’IYJILC{:I MaTepHaJIBHDfI TOUKU.
0;

VIMny/ibCy NPUIOKEHHBIX CHUTT;
Pabote Bcex CuJl, MPUIO’KEHHBIX K TOUKE.

Kakyo MOLIHOCTb MMeeT ABUraTe b Hacoca, MoAH|MaroIero Ha 6mM 20m° Bogp! 3a 10 MUHYT:
2 KBT;

20 xBT;

200Br.

Kakas paGoTa Obl1a COBepIlIeHa J/isl OAHATHS 2M° BoAbI Ha 6M (K[IX):
12;
120
1,2.

Ha teno, ABWXKyIlieecsi MpsiMOJIMHENHO, [ieficTByeT repeMeHHast cvna. HaiiguTe paboty stoit cumbl (k)
13 rpadurka Ha oTpeske (3; 4):
3;
4;

1. N \

0 1 2 3 4 S, ™

Ha teno, aBwxKyIiieecsi psMOJIMHEMHO, [IeMCTBYeT repeMeHHast cva. HaiiiuTe paboty atoit cumbl (k)
u3 rpaduka Ha otpeske (1; 3):
6; F,

4; \
\
2. o -

|
|
0 1 2 3 2 sSm

Ha teno, ABWXKyIlleecsi MpsIMOJIMHENHO, [leficTByeT repeMeHHast cvna. Haiigure paboTty stoit cumbl (k)
u3 rpaduka Ha otpeske (0; 3):



A - — bad L ~ry R

&

Ha teno, ABWXKyIlieecsi IpsMOJIMHENHO, [leficTByeT riepeMeHHast cva. HaiiguTe paboTy atoit cumbl ([IK)
13 rpaduka Ha oTpe3ke (2; 4).
4:
; F,
3;

5. N \

|
|
0 1 2 3 "4 Sm

Eunniieil nsmepenus pabotsl B cucteme CU siBiisieTcst:
Bt ;

1o

H.

Envnuieli usmMepeHus MOIIHOCTU B cucteMe CU siBnsieTcs:
BT;

oK

H

MOolI[HOCTb MO>KHO OTIpe/ie/IUTh 10 popMmyJie:
(FV)

Axt;

F, xS.

b

PaboTy Mo)XHO ompezie/uTh 110 (hopMyie:
(FV)

Axt;

Fs xS

b

OHeprus 1 kBt u B cicteme CU paBHa:
3,6 MIx;
360 k/Ix;
36 M/Ix.

Mmnynbc Tesna, UMero1ero Maccy 2 Kr, Bo3poc ¢ 3 0 7 Kr'M/c. Kak n3meHunacb KUHeTUYeCKasi SHeprus
tena ([Ix):

Hal0 Ix yBenuuunace;

Crana 49/4 [1x;

4 JIX.



CkopocTe Teja, uUMerollero mMaccy 4 Kr, yMmeHbluunace ¢ 12 m/c go 8 m/c. Kak u3MeHWnach
KUHeTUueckasi s3Heprus tena ([Ix):

YwMmenbimnacs Hal60 [Dx;

1281x;

288 [Ix.

Kakyto paboty (/I>k) COBepIIIN/IO Te0 Maccoi 4 KT CKOPOCTh KOTOPOT'O YMeHbIITHIach ¢ 9 M/c fio 1 m/c:
162;

160;

2.

Kakyto KHHeTHUeCKyt0 SHeprur0 npruobpeTeT Teso Maccoi 1Kr rmpy cBOOOIHOM MaZieHHH C BBICOTHI 20M:
20 x;

200 [x;

2 JIx.

Hnst mogbpema yrns maccoit 10,5 T u3 maxtel HeobxogauMo 3atpatuth 6200 /DK sHepruu. Haiigure
T/IyOMHY 1LIaXThI.

59Mm;

600 Mm;

60 m.

Ha kakoii BeIcOTe Tesio Maccoit 2 T Oy/ieT o6s1ajaTh MOTeHIMaTLHOM 3Heprueit 10 Kk:
1M
0,5 m;
SMm.

Kak u3MeHUTCs UMITYJIBC Tejla, ec/ld YBeJIMYUTh ero KWHeTHKYIO SHepruto B 4 pasa He MeHsisl ee MacCy:
YBesmmuurcs B 4 pasa;

YBeJIMUUTCA B 2 pasa;

YMeHbLIUTCA B 4 pasa.

[ToreHuuyanbHass sHeprus Tena Maccod 0,5 Kr. Ha BbicoTe 3 M. OT IOBEPXHOCTM 3eMJIM paBHa
(TToTeHIMabHAas SHEPIHst OTCUNTHIBAETCS OT MOBEPXHOCTH 3eMu g=10 M/c?):

15 JIx;

1,5 Ix;

0,15 Ix.

Kakoe 13 NpUBe/IeHHBIX YPaBHEHUH CIIpaBe/IMBO TIPH YIIPYTOM y/ape ABYX Tel:
m,V,+m,V,=m U,+m,U,

b

1'1'11V1 + lleVz = (lTl 1+ mz)V

Kakas 13 nepeunciieHHbIX BeJIMUUH He COXPaHSeTCs TIPU HeyIIpyrom yjape Tesi:
Kunetnueckas sHeprus;

Nwmrnynbc;

Macca.



K oxatoli npy>xuHe npucrtasiieH map maccor 1 kr. IlpyxuHa okara Ha 10 cm, a Ko3pduiueHT eé
ynpyroctu paBeH 400 H/m. Haiitu ckopocTb 11apa, ¢ KOTOPO OH OTOpachiBaeTcsi TIPH BBITIPSIM/IEHUH
TIPY>KUHBI:

2 M/c;

6 M/c;

20 m/c.

W3 py>Kbsi Maccoy 5 Kr BbUIeTaeT MyJisi MacCOM m,= 52 CO CKOPOCTbIO ) ,= 600m/c. Haiitu CKOPOCTb

U OT/lauul PY’Kbs:
0,06 m/c.
6 M/c;
0,6 m/c
JAMHaMHKa TBEpAOro rejia

Ha rupoCcKor ¢ MOMEHTOM MMITy/ibca 6 Kr'M*/C JeMCTByeT MOMEHT cuiibl, paBHbii 0,9 Hm. Tlpu 3THX
YCJIOBUSIX YIJIOBasi CKOPOCTD IPeLjeCCUUA COCTaBUT:

0,15c*;

15 ¢;

0,015 ¢!

O6pyu maccoit m=0.3 kr u paguycom R=0,5 M ripuviBesiv Bo BpailieHHe, COOOIIUB eMy SHEpPrHO
BpauaresbHoro gswkeHus 1200 [k, ¥ OIyCTUIY Ha I10J1 TaK, YTO ero OCh BpalljeHusl OKa3aslach
TnapaJuieNlbHOM TUIOCKOCTH Toj1a. Ecim o6pyu Havan aBuratbcsi 6e3 npocKasib3bIBaHUs, UMest
KWHEeTHUUeCKYI0 SHePIrHI0 MocTymnaresibHoro ABmkenust 200 [k, To cra TpeHus: CoBepIlmia pabory,
PaBHYIO. ..

600 [Tk
1000 [Tk
800 [Tk

[TnaHeTa Maccoi m ABWKETCS TI0 /IJTMIITUYECKON OpOuTe, B OZJHOM 13 (POKYCOB KOTOPOM HAaXOAUTCS
3Be3/1a Maccoii M.

*
m \
e
/
(o= = A e i g |
M

Ecmu r. PanyC-BEKTOP IVIAHETHI, TO CIIPABEA/IMBBIM ABJIAETCA YTBEDXKAEHUE...
MomeHT HUMITYJIbCA I/IdHETbl OTHOCUTE/IBHO LIEHTPA 3B€3/bI TIDHU ABWU)KEHWHU T10 OPGI/ITG He 1U3MeHseTCHd.

MOMEHT CHUIbI TATOTeHU, AEﬁCTBYMMEﬁ Ha IUVIdHETY, OTHOCUTEJ/IbHO LIEHTPA 3BE€3/1bl, HE DPOBE€H HYJIIO.

111 MOMeHTa MMITy/IbCa TIaHeTbl OTHOCUTENIBHO LieHTpa 3Be3/ibl CIIpaBe/l/IiBO BblpakeHHe: L=mVr

Ec/u LIeHTp TsDKeCTH COBTaJiaeT C TOUKOM MoZiBeca Tesia, CriocOOHOro BpalaThCs, TO:
PaBHOBecHe Ha3bIBaeTCsl Oe3pa3IMuHbIM;

PaBHOBecue Ha3bIBaeTCsl HEYCTONUMBLIM;

YCTOUUMBBIM.



Yepe3 060k (OLHOPOJHBIN AMCK Maccod 4 Kr) TIepeKWHYT IIHYp, K KOTOPOMY IpPHUBSI3aHbl TPY3bl
Maccamu 1 u 2 Kr. YCKOpeHus Tpy30B paBHbI (M/c?):

1,4;

14;

0,14.

Be/murHa MOMEHTa CHJ/Ibl KIMEET PasMePHOCTb:
KM%/

H/wm;

H/Mm>.

B Kakux eIMHULIaX U3MEpSIeTCs] MOMEHT UHEePLIIK:
KM,

Hwm;

H/m?

BesmmuuHa MOMeHTa UMITy/IbCa UMeeT Pa3MepHOCTh:
Hwmc;
2
M

kr C
M2
H=
C

MomeHT I/IMHYJ'IbCa Bpama}omeroc;l Te/lda OTHOCUTEe/ILHO OCH OHPE,I[@JIHETCH Bpra)KEHI/IEMZ
Iw

b

Io 2.

b

o

YKakuTe BbIpaKeHUe, ONpeJesisiollee MOMEHT WMITy/JbCa MaTepualbHOW TOYKM OTHOCHUTETBHO
HEKOTOPOHW HeIo/|BH)KHOU TOUKHU:

-

i
I 2.

b

o »

YacTtuija Macchl m JIBUKETCS paBHOMEPHO BAO/b ocd X. Kak HarpaB/ieH BEKTOpP MOMeHTa MMITyJ/Ibca

L YaCTHUIIbI OTHOCUTE/TIbBHO TOUKH O:

Hukysa, =0 ;
Bpaosb ocu OZ;
neprneHAuKysspHo ZOY.

Kakas u3 nprBeJieHHbIX (JOPMYJI BbIpakaeT OCHOBHOM 3aKOH [JMHAMUKH BpalllaTebHOTO JABW)KEHUS:

d,. -
M=—(1I

il
o 2



Kakas 13 npuBefieHHbIX (POPMYJI BbIpa’kaeT MOMEHT MMITyJIbCa Tejla [IPU BpalljaTebHOM [IBH)KEHUU:

K mucky mpuioxkeHa offHa W3 ueTbIpex cuil. Ilof fgeiicTBHEeM KakoW CH/IbI AUCK OyneT BpaliaThCs C
OOJBIIINM YTIOBBIM yCKOPEHHEM:

MoMeHTBI BCeX CHUJI COO6H.IaI'OT OJWHAKOBOE yI'JIOBO€ YCKODEHHUE.;
Fs;
Fi.

K aucky mipuio)keHa ofjHa W3 yeThipex cuj. IToj medcTBMEM KaKOW CW/IbI AMCK OyZieT BpaIaThCs C
HauMEHBILIMM YTJIOBBIM YCKODEHUEM:

MoMeHTBI BCeX CHUJI COO6H.IaI'OT OJWHAKOBOE yI'JIOBOE€ YCKODEHUE,
Fs;
Fi.

F=IF,)
K mucky paarycom R Mpusio)KeHbI [[Beé OZMHAKOBbBIE TI0 BEJTUUHMHE CHJIbI 112 . Uemy paBeH
pe3y/IbTUPYIOIIMA MOMEHT CHJI OTHOCUTEeNBHO ocu O, TMepreHAMKYISAPHOW TocKocTH aucka (OC=
R/2):

FE

FR/2;
2FR.



TOHKMM OJHOPOJHBIM CTep)KeHb JJTMHOW £=05M  y maccoit m=0,4 Kr Bpailaercsi C YIJIOBbIM

yckopeHueM ¢ =3 pap/c : OKOJI0O OCH, TIPOXOJsIel TepreHAUKY/ISPHO CTEePXKHIO 4Yepe3 ero
cepeavHy. UeMy paBeH BpalllatOIUii MOMEHT:

0,025 H m;

0,25 Hwm;

2,5 Hm.

K obopy opHOpOAHOTO AMCKa pafuycoM R Tpuio)keHa TIOCTOsIHHasi KacaTenbHasi cuna F. Tlpu

. M .
BpallleHUU Ha JUCK JeNCTBYET MOMEHT CUJT TPeHUA mp HaWTu mMaccy AucCKa, ecjii OH BpalaeTcs C
TMOCTOAHHBIM YIVJIOBBIM YCKODE€HHEM €
- 2(FR-M,,,)

eR? :
> d.
=—I1I
n );
o 2.

K obogy koneca maccoii m=50 kr, umetoiero ¢opmy aucka paauycom R=0,5 M, mnpuiokeHa
KacaresbHas cuina F=100 H. Yemy paBHO yrjioBoe yCKOpeHHe KoJjieca:

8 par/c
6 par/c
4 pag/c :

Ykaxute Gopmyy A/ KUHeTUYeCKOUW SHepruu TeJla, Bpalljatolerocsi BOKpYT 3aKperyieHHOW OCHU:
2
I
2

I=I

ITo xako# ¢opMysie MO)KHO pacCuuTaTh paboTy MpH BpaljaTe/IbHOM [BI)KEHUH TBEpOro Tesa:
A={ Md¢

FsS;
Io 2y

KaKy}o pa60Ty Haao COBepLIUTH, yTOOBI OCTAHOBUTH MdXOBHK, BpaH_[aI-OU_[I/II‘/JICH C yT]'IOBOﬁ CKOPOCTBIO

_ -1
©0=0,5¢ * : Mowmenr MHEePLMY MaxOBUKa OTHOCUTE/ILHO OCH BpaljeHus paseH J=8 10 kr m* :

-4
10 [l
102 [Ix;
10 [Tk

< N
[Tnatdopma B Buze AucKa pajuycoM R BpalljaeTcs 1Mo MHepLWH C YIJIOBOM cKopocTeio ! . Ha kpato

o o (0]
n1aTopMbl CTOUT uesioBeK, Macca KOToporo paBHa m. C KakoW YTI7IOBOM CKOPOCTBIO 2 Oyger



BpallaThCsl M1aTdopMa, eciii uerioBeK repeizieT B ee LieHTp: MoMeHT uHepLuu raatdopmel J. MomMeHT
VIHEpLIMY Ye/loBeKa PaCCYMTHIBATh Kak Ji/Isl MaTepUaJbHOU TOUKHU:

mR2
w2:(1+—J Jo,
> od .
=241
dt( )
L=I®

UYeMy paBeH MOMEHT MHEPLMM OJHOPOAHOIO AMCKAa MacChl M M pajuyca R OTHOCUTe/NbHO OCH,
9

nipoxojsiieil uepe3 Touky O TMepreHUKYISPHO ero MjI0CKOCTH:
2
mR?;

UemMy paBeH MOMEHT MHEPLIMM OJHOPO/HOTO [MCKa Maccbl m U paguyca R otHocutensHO ocu O. Ock
O npoxoauT yepes ero LeHTP TMepreH UKy ISpHO.

l mR?
2

mR?;
2mR>.

MaxOBVK, MOMEHT HHepLH KOTOporo 1=63,6k2m’, BpalaeTcst ¢ yrosoii ckopoctsio @ =31,4 pajy/c
HaiiTi MOMEHT cu/l TOpMOXKeHHs! M, 1o IeiCTBeM KOTOPOro MaxOBHK OCTaHAB/IMBAETCA Uepes Bpemsi
t=20c.

10 Hwm;

5 Hwm;

100 Hm.

Maxo0BUK BpalljaeTcs I10 3aKOHY, BbIpakaeMOMY ypaBHeHHeM ¢ = A+ Bt+ Ct%, tne A=2pao,
B=16pad/c, C=-2pad/c>. MomenT unepuuu I Koneca pased 50kem’. Halitu Bpalljaromiumii MOMeHT M:



200Hwm;
2kHwm;
20 Hm.

MoMeHT WHepLUM OJHOPOJHOTO CTEP)KHSI OTHOCUTENbHO OCH, TPOXOASIiel TeprieHAUKYIsIpHO
CTEP)KHIO Ha PacCTosiHUM 1/6 OT ee 1ieHTpa, paBeH Kml?, r/ie K paBHO:

1/6;

1/3;

1/9.

MoMeHT WHepLUM OJHOPOJHOTO CTEP)KHSI OTHOCUTENbHO OCH, TPOXOASIe TeprieHAUKYIsIpHO
CTEP)KHIO Ha PacCTOSIHUU 1/4 oT ee 1ieHTpa, paBeH Kml?, r/ie K paBHO:

3/2;

L

3.

MoMeHT VMHepLMH OJHOPOJHOIO JUCKAa OTHOCUTE/IBHO OCH, MPOXOZSilel MepreHJuKy/IsIpHO JWUCKY Ha
paccrosiHuu R/2 oT 1ieHTpa iucKa, paBeH KmMR?, rje K paBHo:

3/4;

L

2.

MoMeHT WHepLMM OJHOPOJHOTO AUCKAa OTHOCUTETBbHO OCH, TPOXOASIIei MNeprieHJuKYJ/sSpHO AUCKY
uepe3 000/ IMCKa paBeH KMR?, r/ie K paBHO:

3/2;

1;

3.

MoMeHT MHepLMH OJHOPOJHOIO JUCKAa OTHOCUTE/IbHO OCH, MPOXOZsilel MepreHJuKy/IsIpHO JWUCKY Ha
paccrositHuu R/3 OT 1ieHTpa /iucKa, paBeH KmMR?, rje K paBHo:

11/18;

2/9;

1/6.

MoMeHT cusibl onpefiesisieTcst GOpMyJION:

r ¢ F
FsS;
Io 2,

MoOMeHT UMITy/IbCa MaTepUaIbHON TOUKH, BPAI[AFOILIEHCS 110 OKPY)KHOCTH:
mvr .
b
F.S;
Io 2

OpHOpPOAHBIM CTep>KeHb MacCo m, AJMHOW | BpalljaeTcsi C yrj0BOM CKOPOCThIO () OTHOCUTETBHO OCH,
TIPOXO/sIell TepreHJuKy/ISIPHO CTep)KHIO uepe3 ero 1ieHTp. KuHeTuueckasi SHeprusi BpalljaTebHOTO
JBWKEHMsI CTeP)KHA paBHa Kml’w?, rie K paBHO:

1/24;

1/12;



1.3.

OpHOpOAHBIM AMCK MacCcoM m U paguycoM R Bpailjaetcs € yryiioBoM CKOPOCTBIO () OTHOCHUTEBHO OCH,
MpOXOJsAllel TepreHAUKY/ISPHO AWCKY uepe3 ero LieHTp. KuHeThueckass 5Heprusi BpallaTeabHOro
JIBIDKEHUs IMCKa paBHa KMR’w?, T/ie K paBHO:

L

1/4;

1/2.

O HOpOHBIN AUCK Maccoi m U JuaMeTpoM D BpalljaeTcsi C yIjIoBOM CKOPOCTBIO  OTHOCUTETBHO OCH,
TIPOXOJsIell TepreHJuKy/ISpHO CTeP)KHIO uepe3 ero 1ieHTp. KuHeTuueckasi SHeprusi BpalljaTebHOTO
JBIKEHMS [MCcKa paBHa KmD? o, rjie K paBHO:

1/16;

1/4;

1/2.

O/IHOpPOTHBIN UTMH/P KaTUTCs 0e3 MPOoCKab3bIBaHUS 0 MJIOCKOCTA CO CKOPOCThIO V. Torza momHast
KUHETUUeCKas SHeprus LAIMHAPa paBHa KMV?, I/e K PaBHO:

3/4;

1/4;

1/2.

Yry0Basi CKOpOCTh BpalllaloLLerocsl Teja paBHa , MOMeHT uHepuuu [. Uepe3 Kakol NIpOMEXyTOK
BpeMeHHU TeJI0 OCTAHOBUTCS, €C/I K HEMY TPUJIOJKUTh TOPMO3SILLKMN MOMEHT CUJIbl M:

[ oM

I /M

I/ oM.

Opnopoasbiv umuHAp R=10 cm, Maccou 4 Kr BpaujaeTcsi C yrjioBou cKopocTteto 10 paz/c BOKpyr ocu
cummeTpuu. [Ipy felicTBHY, KAKOro TOPMO3SIILero MOMEeHTa OH OCTaHOBUTCS uepe3 5 C:
40 MmH™;

0,4 Hm
4 Hwm.

Ban Bpamjaercs ¢ yrziioBo ckopocTero @ =10 pag/c. OnpesieMTe MOMEHT CU/bI, CO3/jaBaeMblid BajlOM,
ec/iv K Hemy npuiokeHa MoliHOCTh 400 BT.
0,4 Hwm;

4 H wm;
40 Hwm.

O/HOPOAIHBINA UCK Maccoi 5 Kr u paguycoM 20 CM BpalljaeTcst C YIVIOBBIM YCKOpPeHHeM 3 paji/c’.
Onpefenuts MOMEHT CUJIbl, IPUIOXKEHHOM K JJUCKY.
0,6 Hwm;

6 H wm;
3 Hwm.

OpHOpOAHBINA UCK pazuycoM 20 CM BpaljaeTcst C YIrJOBbIM yCKOpeHHeM 3 paf/c’. MOMEHT CHIbl,
TIPUIO’KeHHOU K iucKy paBeH 0,6 HM. Onpesjenuts Maccy JucKa.



5 KT}
0,5kT;
0,05 kr.

OpHOpOJHBIM JUCK Maccou 5 Kr U paguycoMm 20 cm BpaljaeTcsl MoJ JeMCTBUEM CHU/Ibl, MOMEHT
kKoTopoy paseH 0.6 Hm . OnipefieiTh yriioBoe yCKOpeHHe JMUCKa.
3 pan/c’;
0,3 paz/c?;
0,03 pag/c?;

UesioBeK CU/IUT B LieHTpe Bpallatoleiics 110 UHePLIMU BOKPYT BePTUKATbHOM OCU KapycCenu U IepXXUT B
PYKax [I/TMHHBIN LLIECT 3a ero cepeuHy. Ec/v OH MoBepHeT 1IeCT U3 TOPU30HTAIbHOTO TOJIOXKEHUS B
BEePTUKA/IbHOE, TO YaCTOTa BpalleHHs B KOHEUHOM COCTOSIHUU

YBenuuurcs;

He u3menwuTcs;

YMeHbIlIaeTcs.

UesioBEK CU/IUT B LIEHTPe BpaLarOLeMcs 10 UHePLIMA BOKPYT BePTUKAIbHOM OCH KapyCenu U Iep>XKUT B
pyKax [I/TMHHbBIN 111eCT 3a ero cepeAuHy. EC/M OH MOBepHeT 11eCT U3 BePTUKAIbLHOTO T0JI0KEeHUS B
TOPU30HTA/IbHOE, TO YaCcTOTa BpalljeH!sI B KOHEYHOM COCTOSIHUU

YBenuuurcs;

He u3smenurcs;

YMeHbll1aeTcs;

Teopema IlITeiiHepa umeeT BUA;

J=J0+ma2
_ 2
_ 2

Ha opgHopoaHbii mumuHAp paauycoM 10 cM Maccodl 2 Kr, CHOoCOOHBIM BpalljaThCsi BOKPYT OCH
CMMMETPHH, HaMOTaH TOHKWM HYpP. C KakKoW CU/ION HaZio IePHYTh IITHYP, UYTOOBI IPUJATh LUIUHADY
YIJI0BOE YCKOpeHue 5 paj/c’:

0,05 H;

0,5H;

5H.

Kak n3MeHUTCss MOMEHT UMITyJTbCca CBODOO/IHO BpalljaroIlerocs Tesia Mpy yMeHIlIeHnd MOMeHTa
VIHepLIMY B /iBa pasa:

He U3MEHUTCS;

YMeHbLIUTCA B 2 pasa;

YBenmuurcs B 2 pasa.

BeunHa cKopocTH aBTOMOOW/ISI U3MeHsi/Iach BO BpeMeHH, Kak MoKa3aHo Ha rpaduke 3aBUCUMOCTH V (t).
B MoMeHT BpemeHH t, aBTOMOOH/Ib TTOJHUMAJICS T10 YYaCTKy AYTH.



h

N AW

W3 >xecTy BbIpe3aau TpU OJMHAKOBLIE [leTa/ld B BUJe 3/UIUICa. [IBe fetanu pa3pesany Morosam BO/Ib
pasHbIX 0Cell CMMMeTpPUU. 3aTeM BCe YaCTHh OTOJIBUHYJ/IM APYT OT Apyra Ha OJMHAKOBOe PAaCCTOsSIHUE U
pacCTaBUIM CUMMETPUYHO OTHOCHTENBHO ocu OO

A~ =

4 O

AN

> “’l> T«
151 MOMEeHTOB UHepLiMK OTHOCUTe/IbHO ocu OO' cripaBe/iyiiBO COOTHOLLIEHHUE. ..
I>1,>1,
IL=1,>1,
I <I,<I,

[Ba Tesa IBUTra/MCh K CTEHKe C OJJMHAKOBBIMU CKOPOCTSIMHU U MPU yJape 0CTaHOBWIWCh. [1epBoe Tesno
KaTH/IOCh, BTOPOE CKOJb3WI0. EC/iv Mpu yziape BbIIETMIOCH OJJMHAKOBOE KOJTMUECTBO TerlIa, TO O0JIbIie
Mmacca Terna...

O/1MHaKOBBI

Broporo
[TepBoro

YesioBeK CTOUT Ha CKaMeeuke, MOTyIIei 6e3 TpeHus BpalljaThCsi BOKPYT BEPTUKAIBHOM OCH, U IEPKUT B

paccraB/ieHHbIX pyKax rupy. OH MpuBe/ieH BMeCTe CO CKaMeeuKol BO BpallleHHe C YII0BOM CKOPOCTBIO
@ . Ec/iu uesioBeK OMyCTUT PYKH, TO er0 MOMEHT UHepLIH

YMEHBIINTCS;

He U3MEeHUTCS;

YBEJIMUUTCS.

YesioBeK CTOUT Ha CKameeuke, MOTYI1eii 0e3 TpeHUsl BpalllaThCsi BOKPYT BepTUKA/IbHOW OCH, U JIePXKUT B

paccTaB/ieHHbIX pyKax rupu. OH nprBeZieH BMeCcTe CO CKaMeeuKol BO BpallleHue C yT7I0BOM CKOPOCTBIO
© . Ecnu yenoBek OMyCTUT PYKH, TO YI/I0Basi CKOPOCTb €r0 BpalLeHUs]

YMEHBLINTCS;

He U3MEeHUTCS;

YBEJINUUTCS.



YesioBeK CTOUT Ha CKaMeeuke, MOTyIIei 6e3 TpeHus BpalljaThCsi BOKPYT BEPTUKAIBHOM OCH, U IEPKUT B

paccraB/ieHHbIX pyKax rupy. OH MpuBe/ieH BMeCTe CO CKaMeeuKol BO BpallleHHe C YII0BOM CKOPOCTBIO
@ . Ec/iu uesioBeK OIMyCTUT PYKH, TO €r0 MOMEHT UMITy/IbCa

YMEHBIINTCS;

He U3MEeHUTCS;

YBEJIMUUTCS.

C nenuajabHad TeOpud OTHOCUTE/IbBHOCTH

Kakue yTBepskzieHusi jieXkaT B OCHOBe CIieliiabHOM TeOpHUU OTHOCUTeTbHOCTH:
Bce 3aKOHBI MeXaHWKA WHBAPUAHTHBI OTHOCUTEBLHO TpeoOpasoBanus ["ammes.
WHTepBasn- uHBapUaHT rnpeobpa3zoBaHust JlopeHija
CKopoCTb CBeTa B BaKyyMe OJJMHaKOBa BO BCeX MHepLMa/IbHbIX CUCTEMax OTCUeTa;

Kocmuueckuii Kopabsib ¢ IByMst KOCMOHABTaMU JIETUT CO CKOpocTbio V=0,8¢ (C - CKOpOCTb CBeTa B
Bakyyme). OZH 13 KOCMOHABTOB Me/j/IeHHO [I0OBOPAuMBaeT METPOBBIN CTEP)KeHb U3 TI0JI0KeHus 1,
rapaJiyieJIbHOTO HalpaB/IeHUIO JABKEHUS, B TIOJIOXKUTE 2, TIePHeHAUKYISIPHOe STOMY HarpaB/IeHUI0.
Torza JviHa CTep)KHS C TOUYKM 3peHHst JPYroro KOCMOHaBTa. ..

naMeHutcs oT 1,0 M B mosoykeHuu 1 10 1.67 M B oI0)KeHUU 2
paBHa 1,0 M nipu /1r000% €ro opUeHTalu!

n3MeHnurtcs ot 1,0 m B nosioxkenuu 1 1o 0,6 M B M0OJI0KEHUH

YKaxure BbIDa>KeHUS OJ14 KHHeTHqECKOﬁ SHepruvu TeJjia B pEHHTHBHCTKOﬁ MeXaHHKe:
1
-1 )

2
1—V/2
C

m,c’(

1
m 0 C2 ( ————0 1 )
2
1+ v )
C
Kakas u3 MpUBEAEHHBIX BEJIMUYUH SABJIAE€TCA MHBAPDUAHTOM B CHeuHaﬂbHoﬁ T€OpHUKU OTHOCUTE/IbHOCTU:
HnvHa

Cuna
WuTtepsann.

[To kakKoii opmyiie oripe/iesisieTCsi SHeprusi OKOsI B PeJIITUBUCTCKON IMHaMUKe:
2
mc

2
m,C

ITonHas SHeprus TeJjia B peHHTHBHCTCKOﬁ AWHAMHKE DABHA:



2
mc

2
myc

;
2
mc

Ornpefie/ITh, Ha CKOJIBKO [JO/DKHA YBEMUUTHLCS T0JIHAs SHEpPrus Tejla, uToObI ero pesTUBUCTCKAas
macca BospociaHa AM =0,001 r:

105 'Z[)K
9-10* Mk
9-10* 11x

PakeTbl ABWXKYTCA OTHOCHTETBHO 3eMM CKOpocTbto 0,75 ¢, ¢ Heé mMyCKard CBETOBOW CHraa B
HarpaB/IeHUU JBWKeHUs pakeThbl. KakoBa eé CKOpOCTb OTHOCUTE/IbHO paKeTshl:

1,75 c

0,25 ¢

C

[IBa 3/1eKTpoHa C OJMHAKOBOW OTHOCUTEIBHOW CKOPOCThIO MO 0,8 € monazjar0T B MULLEHb C HUHTEPBAJIOM
BpeMeHH 10 Hc. Kakoe paccTosiHve B IyTH MeXZy 3/1eKTPOHaMU:

Mmnyiise a-yacTuiisl (me=6,6410" kr) npu ckopoctu 0,6 ¢ coctasut (H):
2310
3010
2310*

Ha 6opTy KocMuueckoro KopabJist HaHeceHa 3M0/ieMa B BH/je TeOMeTpUdecKoi Gpurypsl.

W3-3a pensITUBUCTCKOTO COKpAILleHus! yIMHBI 3Ta (urypa usmMensiet csoro popmy. Ecim kopabiib
JBIKETCS C 3ama/ja Ha BOCTOK, CO CKOPOCTbIO, CPABHUMOM CO CKOPOCTBIO CBETa, TO B HETO/BI)KHON
cucTeme OTCUeTa sMbiema npuMeT Hopmy, YKasaHHYH Ha PUCYHKe.

),

Kocmuueckuii Kopabsib ¢ [ByMst KOCMOHABTaMU JIETUT €O CKOpocTbio V=0.8c¢ (C - CKOpOCTb CBeTa B
Bakyyme). OZIMH 13 KOCMOHABTOB Me/]/IeHHO TIOBOPAuMBaeT METPOBLIN CTeP)KeHb U * T0J10KeHus 1,
rapaJijie/lbHOTO HalpaB/IeHUIO JB)KEHUS, B TOJI0XKeHWe 2, TepIrieHAUKY/IsIPHOe 3TOMY HarpaB/ieHHUH0.
Torpga fivHa CTep)KHS C TOYKU TPeHUsl APYroro KOCMOHaBTa...

paBHa 1,0 M nipu /ir000¥ ero oprueHTauu



r3MeHUTcs oT 1.0 M B nosioxkenuu o 0,6 M B 110/10)keHUH 2

n3MeHUTCs oT 1,0 M B moio)keHU! 1 /10 MOJI0KeHUH 2

KOCMUYECKHI KOpa6J'[b JIETHUT C CKOPOCTBIO V 4vackl KOCMOHaBTa OTHOCUTE/IbHO YaCOB Ha6mo,anenH B
HeHO,E[BH)KHOﬁ cucremMe OTCUeTa

He MEeHSIIOT X0/ja
uzayT ObICTpee
Uy T MejJIeHHee

MexaHUKa XHJKOCTH
KaKoe I/I3 COOTHOLLIEHI/II‘/JI BbIpa)kaeT BHYTPeHHee TpeHue MeXXAy ABYMsI CJI0SMU ra3a ()KUJKOCTb):

\ |S.
F=

‘d{}l

| \S
F= ;

[aBnenve BogHOro crosba B o03epe Ha riybmHe 50 M coctaBuT, (atMochepHoe [aBjieHHe He
YUUTBHIBAETCS):

490 ITa

490 kITa

500 kIIa

10 MM pt. cTon6a cocrassiet (T1a):
1333

360

520

T[1noTHOCTL AbAa cocTasnser 0,9 r/cm®. Kakas yacTh ero o0bema BU/Ha HaJ| TOBEPXHOCTHIO BOALI (B %):
9

10

12

B 1IMpOKOM 4YacTW TOPU30HTANBHON TPYyObI CKOpOCTh BoAbl coctaBiser 0,20 cm/c. Ompenenuts ee
CKOPOCTb B Y3KOM 4acTH TPyObl, AaMeTp KOTOpOi B 1,5 pa3a MeHblile:

0,40 m/c

0,30 m/c

0,25 m/c

Bak BeicoToit 0,9 M [0 KpaeB 3amoyiHeH BOJOH. B rmosymeTpe OT JHMINA MPOOUIM HeOOJbIIOe
otBepctre. OOpa30BaBIIAsICS CTPYS BO/bI UMeeT CKOPOCTh (M/C):

2,0

3,0

3,5



[To ryagkoit Kpyrioi Tpybe auametrpoM 5 cm TeueT Bogia (N=1 mIla'c) co cpegHeit ckopocThio 10 cm/c.
Uucsno PeliHoMbACA [/151 5TOTO C/Tydast COCTaBUT:

500

5000

6000

ITo TpyGe TeueT MarmHHOE Macao (Ng=0,1 ITac, p=0,8 r/cm’). TIpesenbHast CKOPOCTh JIAMUHAPHOTO
TeueHWst Mac/ia paBHa 3,2 cM/c. TIpy Kakoii CKOPOCTH TeueHus: rimieprHa (N x=1,5 IMac, p=1,26 r/cm®)
B TOM ke TpyOe TeueHue mepeliieT B TypOysieHTHOe (TIPUMepHO, M/C):

0,14

0,18

0,15

Kakoe 13 BbIpa)KeHUM SIBJISIeTCS YpaBHEHWEM HellpepbIBHOCTH TPY TeUeHWH HeCKUMaeMOW XXKUJKOCTU B
TpyOe:

S v= const

S v=0

D v= const

KugkocTts Teuet 1o TpyOe ¢ lepeMeHHBIM ceueHHeM Oe3 TpeHusi. B kakoMm ceueHuy TpyOBbI ZjaByieHre B
YKUJIKOCTA MaKCUMaJTbHO:

IIMPOKOM;

Y3KOM;

cpefiHeM.

B0 CKO/IBKO pa3 OT/IMYArOTCs AriaMeTpbl TOPU30HTAIbHOU TPYOBI B ee Y3KOU U IIMPOKOW YacTd, ecid
CKOPOCTU TeYeHHH BOJbI B 3THUX YaCTSIX paBHbI COOTBeTCTBEHHO 20 cMm/c u 45 cm/c:

22,5

0,225

2,25

Teno miotHoCcTEID P 1 TUIaBaeT B KUJKOCTH ILJIOTHOCTBIO, Po . Ha KaKyI0 uacTb CBOero o6méma
TIOTPY>KEHO Teno?

AV _ P
\% _Po
V_p
AV p,
AV _Po
Vo oop

9. YyeOHo-MeTOAMYEeCKOe ¥ HH(OPMaLMOHHOE o0ecrieyeHHe JUCHHUIIIUHBI (MO/y/151)

a) OCHOBHas JIUTEpaTypa

Y4eOHUKU:



1. A. H. MarBeeB. MexaHukKa 1 Teopusi OTHOCUTeIbHOCTH. — M. U3p. [lom «OHuKc 21 Bek», 2003. —
432 c.

2. B. A. AneuikeBuuy, JI. I'. lenenko, B. A. KapaBaeB. Mexanuka. — M.: U3g. LleHTp «Akazemus»,
2004. —480 c.

3 C. I1. CrpenkoB. Mexanwuka. — CII6.: «/Iaab», 2005. =560 c.

4. [1. B. CuByxuH. O6mmii kypc ¢usuku. B matu Tomax. T. 1. Mexanuka. — M.:
OUBMATIINT/M®TH, 2005. 559 c.

5. C. D. Xanikud. ®usnueckre 0oCHOBBI MexaHuku. — CIIO.: «JIaub», 2008. —768 c.

6. U. 1. [TetpoBcknii — «MexaHnka»-MuHck, 1973r

7. W. E. Npopos — «MexaHuka. OCHOBHbIe 3aKOHbI»- M.: 1985.

0) Aomo/THUTeIbHAS TUTepaTypa

1. JI. [I. Jlanpay, JI. . Axuesep, E. M. JTudumiy — «Kypc obieii ¢pusnkn. MexaHuKa ¥ MOJIEKY/IsIpHast
¢usuka»- M.: MI'Y, 1965.

2. T. Kurrens, B. Haiit, M. Pyneman — «bepkneeBckuii Kypc ¢pu3uku. Mexanuka»- New-York, 1973.
— 478 cTp.

3. P. ®eiinmaH, P. JleittoH, M. CeHjic — «®eliHMaHOBCKUe jieKuU 110 pusrke» (T. 1,2)

4. Bepxo3uH A.H. - I'noccapwuii 1o Kypcy «®u3nka», yueOHbIN cripaBoyHUK, 2009

B) COOpHMKH 3a/1a4

1. CbopHuK 3az1au 110 00111emMy Kypcy ¢usvku. B nisstu kaurax. KH. I. Mexanuka. Tog pea. U. A.
SAxosneBa. — M.: DUSMATIJINT; JIAHB, 2006. —240 c.

2. . E. Vpopos. 3amauw 1o obiieit ¢usuke. — CI106.: «JIanb», 2006. —416 c.

3. COopHUK 3a/1au 110 0b11ieMy Kypcy ¢usuku. B Tpex uactsix. U. 1. Mexanuka. TepMoanHaMuKa U
MosnekynsipHasi ¢usvka. Ilog pen. B. A. OBunHkuHa. — M.: U3a-B0 MOTU, 2002. —448 c.

4. C. M. Kosen, 3. U. Pamiba, C. A. CnaBatuHckuii — «COOpHUK 3a7au 110 dhusuke», M.: «Hayka», 1978
r) YueOHbIe mocooust

1. Metopauika peluenus 3afa4 mexanuku. [lox pen. A. H. MartBeeBa. — M.: 3g-Bo Mock. YH-Ta, 1980.
—-160 c.

2. JI. 1. ABaksiau, P. 3. uxnuHckas, A. II. IlIteipkoBa. Pa3paboTka ceMMHApOB 1O MeXaHWKe |
Teopur oTHocuTenbHOCTU. [log pen. A. H. MatseeBa. M31-B0 Mock. yH-Ta, 1984 . 148 c.

3. JI. TI. ABaksinn, P. D. [uxmHckas, A. I1. IIteipkoBa. Pa3paboTka ceMUHapoOB MO MeXaHWYeCKUM
KosiebaHUsIM U BOJHaM B ympyroi cpege. [Tog pexn. A. H. MarseeBa. M31-Bo Mock. yH-Ta, 1986 1. 76
C.

4. E. M. HoBogBopckas, 3. M. [ImutpueB — «MeToJuKa NpoBeJieHNsl yTpaKHeHU 110 (r31Ke BO

BTY3e», M.: «BrIcmias mikoaa» - 1981



5. B. C. Pycakos, A. . CnenkoB — «MexaHrka. MeTosuka perieHusi 3afau», Mocksa, ®us-pak MI'Y
VM.
M. . JlomoHocoBa, 2010 — 368 c.
6. B. B. ITokpoBckuii — «MexaHrKa. MeTo/Ibl peliieHust 3afjau» - u3jl. «buHoM. JTabopaTopusi 3HaHUI»,
2012
7. E. B. ®upranr — «PyKoBO/CTBO K peIleHHI0 3aiay 1o Kypcy obieid ¢pusukm», M.: «Boiciiast
1IKoJa», 1977
8. A. M. MenemmuHa, U. K. 3otoBa, M. A. ®occ — «ITocobuem fjisi cCaMOCTOSITETHHOTO 00yUYeHust
pelLleHH!O 3a7au 1o ¢pu3uKe B By3e» - Boponex. 137. Boponexxckoro I'Y, 1986.
9. B.C. BonbkeHireitH — «COOpHUK 3aau 1o obiiemy Kypcy ¢usuku»; V3a-Bo «Hayka»-M
B) IHTepHeT-pecypchbl

OobecrieyeH 0OCTYI K COBpeMeHHbIM IpodeccHoHanbHbBIM 0a3aM [JaHHBIX, WH(GOPMAIMOHHBIM
CTPaBOYHBIM U TTIOUCKOBBIM cucTeMaMm (6ubmoteka COT'Y):
- bubmmoteke e-library,
- 37IeKTpOHHOM 6uboTteke auccepraruii PT'B,
- yHUBepCUTEeTCKOW OubnroTeke online;

- 3/IeKTPOHHOMY KaTasory.

10. Marepua/ibHO-TeXHUYECKOE OCHALeHHe U CLHUI/IMHbI

KomribroTepHbIii K/acc, AocTynm K ceTd VHTepHeT (BO BpeMsi CaMOCTOSTE/IbHOW paboThI),
OprTeXHUKa, 3JIeKTpOHHasi 0a3a faHHbIX Oubmoreku COI'Y, feKLMOHHBbIe ayJUTOpWH; KabOWHeT,

OCHallleHHbIN WHTePaKTHUBHOM JJOCKOM, IPOEKTOPOM.

COCTaB JIMIIEH3WOHHOI'0 " CB06OEHO PacCripoCTpaHdE€eMOro nporpaMmMHoOro 066CHE‘-IEHI/IH, B

TOM UHM(C/ie 0TeYeCTBEHHOI'0 MpOM3BOJACTBA

Ne HaumeHnoBanmue Ne foroBopa (/iuijeH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
. 04.2016 T.
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
> 04.2016 .
3. | AutuBupycHoe riporpaMMHoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018
obecrieuenue 10 14.03.2019 r, ripogyieHa fo 21 1.




KasperksyTotalSecurity

4. | 3aMMCTBOBaHUM rpopyieHa fo 21 r.

«AxaTUr1Iaruat.BY3»

Cucrema mnoucka TeKCTOBBIX | Ne795 orT 26.12.2018 ¢ 3A0 «AnTu-Ilnaruar»,

11. J/Tuct 0OHOB/IeHUsI/aKTya/Tu3alMU

ITporpamma axkTyaaM3upoBaHa.
BHeceHHble  U3MeHeHWSI W [JONOJHEHWs  YTBEpXKJEeHbl Ha  3aceflaHud

Kadeapbl

[TpoTokon 3acefaHusi Kadeapbl OT « » 20 r. Ne




