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CTpykTrypa, u 0011as TPYA0EMKOCTh JAUCIHUILINHBI

OO61mas TpyA0eMKOCTh JUCHUIUTHHBI COCTaBIsAeT 4 3aueTHhIX equnuil (144 ).

Ounas ¢popma 0OyueHust 3aouHas  ¢opma
oOydeHus
Kype 1 i
Cemectp 1 -
Jlexknuu 54 -
[IpakTrueckue (ceMUHAPCKUE) 3aHATUS 54 -
JlabopatopHble 3aHATHS - -
Kouncynpranuu - -
Hrtoro ayaMTOpHBIX 3aHATUI 108 -
CamocrositenbHas padbora -
Kypcosast pabora - -
3K3aMEH 36 -
3auer - -
OO0111e€e KOJIMYECTBO YacOB 144 -

2. lleab 0CBOEHUS JUCIHHUIJIMHDI:

- 3aKIoYaeTcsl B HM3JIOKCHWHM MEXAaHWKW KaK CJIMHOM HayKH, OIUparollelics Ha
(dbyHIaMEHTaIBHBIC 3aKOHBI, 0000IIAIONTE MHOYKECTBO ONBITHBIX (DaKTOB.

B coBpeMeHHBIX yCIOBHAX OBICTPOrO TeMIIa pa3BUTHs HAYKH (U3MKAM BCE Yallle MPUXOAUTCS
CTAJIKMBATHCSI C HOBBIMH O0JIACTSIMHU (PU3UYECCKUX SIBIICHUH. B CBsI3U ¢ 3TUM, IIporpamMma 1o MEXaHHUKe
BKJTIOUACT PA3/Aeibl M0 M3YUYCHHUIO OOIMUPHOTO Kpyra (U3WYCCKUX SBJICHHN, 3aKOHOB WM TIOHSATHH,
MO3BOJIAIOINX 3(PPEKTUBHO HCIIOIB30BaTh HMX B KOHKPETHBIX cHTyanusx. OTOop Marepuara,
MOPSAZOK M METOAMKA €T0 M3JIOKEHUS 0a3upyroTcs Ha 00001eHnn HakorieHHoro onbita B @I'BOY
BO «COI'Y». Ocoboe BHUMaHHE YyJIENIAETCS MOCIEA0BATEILHOCTH U KOHKPETHOCTH OIPE/ICICHUH,

CUCTCMATUYCCKOMY YKA3aHUIO YCJ'IOBI/II\/'I IMPUMCHHUMOCTHU 3aKOHOB 1 MMOHATHH B MEXaHHUKE.

3. Mecrto nucuuninubl B ctpykrype OITOII

Hucrummmaa B1.0.19.01 «Mexanuka» BxoauT B 0a30Byr0 4YacTh IPO(ecCHOHATIBHOTO

nukiaa OOII nmo Hanpasnenuto 03.03.02 — dusuka.



I[I/ICL[I/IHHI/IHB. 6&3preTC}I Ha 3HAHUAX, NOJIYUCHHBIX TP U3YYCHUU KYPCOB MATCMATHUKU U (1)I/IBI/IKI/I

B cpeaHell o011eo0pa3oBaTeabHON IIKOJE.

I[J'IS'I OCBOCHHUA OUCHUIINIMHBI CTYyACHTaM HGO6XOZ[I/IMO

3HATh UIKOJIbHBIN KYpC MEXaHUKU U OCHOBBI UG (HEepeHIIMATBEHOTO U HHTETPAIbHOTO UCUHCICHHUS.

Jl11s ocBoeHus JaHHOW yueOHoM nucuuruinabl (Y 1) cTyIeHT HoIbKeH:

3HAaTh: WIKOJIBHBIM Kypc MEXaHHUKH M OCHOBBI JU(QepeHInanbHOr0 M HMHTErpajbHOro

NCUYUCIICHUS.

¥YMeTs: peniath 3a1a4n 6a30BOr0 YPOBHSL.

BuiiajeTs: HaBBIKAMU PAacUYETOB 1O (PU3HUECKUM (POpMYJIaM B ypaBHEHHSIM.

B nmponecce N3yucHu:A yqe6H0171 JUCHUITIIMHBI, 06y‘laIOH_[I/IeC$[ MOJIy4aroT 0a3ucHBIE 3HaHMH:,
HeO6XOI[I/IMBIe IJId JIydYmero IHnOHUMaHuA W YCBOCHHS yqe6H0ro Marepuaja I10 (1)I/I3I/I‘-IGCKI/IM
JUCHUITIIINHAM yqe6Hor0 IJIaHa, a TaKXE MCTOAUKEC MPCIOAaBaHUA (I)I/I3I/IKI/I, NeJarorudecKomn

IIPAKTHKE.

I/IBY‘IGHI/IC JAUCHUITIINHBI «MexaHuKa» npeaAmecCTBYCT H HGO6XOI[I/IMO IJIs1 U3YUCHUA

JTUCIUIIINH  TPO(EeCCUOHATLHOTO  ITUKJIA

«MonekynsipHas ¢uznka u

«OnexkTpoanHaMmuka», « Teopernueckas ¢puzukay, «KBantoBas puznkay.

TCPMOJNHAMUKA,

[Ipn ocBOoe€HMH [aHHOW AMCHUUIUIMHBI OOYYAIOIIMICS CMOXKET MPOJEMOHCTPHPOBATH (YACTHYHO)
cienyromue 0600meHHbie TpyaoBble pyHknun (OT®) u Ttpyaosbie pynkuuu (TD):

Kon n HaumeHnoBanue O0o0menHas TpyaoBasi pyHKumus TpynoBas pyukuus (TD)
npo¢eccuoHaIBLHOr0 (OT®)
CTaHAapTa
01.001 ITegaror Kon HaumeHnoBanue Yposens | Haumenoanue TO Kon
(menaroruueckas OToD KBaJIN(UK
NEeSITENIbHOCTH B cepe aIuu
JIOIIKOJILHOTO, A Ilemarornyeckast 6 Oomenenarornyeck | A/01.6
HaAyaJIbHOTO OO0IIeTo, JESITEIbHOCTD 10 ast PyHKITHSL.
OCHOBHOT0 O0IIIETO, MIPOEKTUPOBAHUIO U OO6yuenue
CpeaHero o0Iiero peanuzanuu
oOpa3oBaHUs 00pa3oBaTeIbHOTO
(BocmuTaTENb, YUNUTEIND). mporiecca B BocnurarensHas A/02.6
00pa3zoBaTeNbHBIX NEeSATETHbHOCTD
HaumenoBanwue Buia OpTraHu3aIUsIX
npodeccroHanbHOM JIOLLIKOJIBHOTO,
NEeATEIILHOCTH: HaYaJILHOT'O PasBuBaroimas A/03.6
JlomkobHOE oOmuiero, JeSITeNIbHOCTD
oOpa3oBaHHe. OCHOBHOTO
HauansHoe obmiee o0111ero, cpeHETO
oOpa3oBaHHe. o0rrero
OcHoBHoe o011ee o0pa3oBaHus
oOpa3oBaHHe. B [lenarornueckas 6 [lenarornyeckas B/03.6
Cpennee obiee JeSITEJIbHOCTD 110 NEeATEIbHOCTb 1O
o0Opa3oBaHue MPOEKTUPOBAHHIO U peanuzanuu
peauzanuu porpaMm
OCHOBHBIX OCHOBHOTO H




o0mieoOpa3oBareb CpeaHero, oo1ero

HBIX oOpazoBaHUs

porpaMmm
40.011 [IpoBenenue OcyuiecTBieHue A/01.5
[IpodeccuonanbHbIi Hay4yHO- poBeACHUsS paboT
crangapt «Crienuanuct UCCIICIOBATEIILCKU o o0paboTke U
10 HAy4YHO- X U OIBITHO- aHaJIM3y HAy4YHO-
UCCIICIOBATEIILCKUM U KOHCTPYKTOPCKHUX TEXHUYECKOH
OTIBITHO- pa3paboToK 110 uHpOpPMALIUU U
KOHCTPYKTOPCKUM OTICIEHBIM pe3yIbTaToB
pa3paboTkam». paszenaM TeMbl UCCIIEIOBAaHHM

OcymiecTBiieHHE A/02.5

HaunmenoBanue Buia BEITIOJTHECHUS
npodeccCuoHaIbHOM AKCIICPUMEHTOB U
NeSITeTbHOCTH: oopmienus
[IpoBenenue HaydHo- pe3yabTaToB
HCCIIEIOBATENILCKUX U WCCIIeIOBAaHUH 1
OIIBITHO- pa3paboTok
KOHCTPYKTOPCKHUX
pa3paboToK

4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCUUIJINHbBI

I/IsyquI/Ie JaHHON IUCIUILIMHBI 6a31/1pyeTcx Ha 3HaHHUU KYpPCOB (I)I/ISI/IKI/I, MAaTEMAaTUKU H

MH(POPMATUKHU, U3y4aEeMbIX B CPEIHEH IIKOJIE.

OCHOBHBIE TOJIOKECHUS AUCHUINIIMHBI JTOJIXKHBI OLITh HCITOJIB30BaHLI B HaHBHeﬁmeM npu

N3YUCHUHN JUCHUILIIMH: MCTOABI MaTeMaTH4ecKoi (I)I/IBI/IKI/I, TCOPCTUYCCKAA MCXaHHKA.

Pemienne mo3HaBaTeIbHBIX 3aJad B COOTBETCTBHUM C MOCTABICHHOM IEIBIO BBIpAXXacTCsa B

(hopMUPOBAHHH CIICIYIONNX KOMIETEHIHUIX:

1. O6menpodgeccuonanbubie komnerenunu (OIIK):

Kon n nanmenoBanue
odmenpodgeccuoOHATbHOM
KOMITeTeH UM

Kox 1 HanmMeHOBaHue HHAMKATOPA
JAOCTHKeHHUsI 001enpodeccnoHaIbHOM
KOMIIETEHIIUU

Tun 3agayd HpO(l)ECCI/IOHaJ'[bHOﬁ HECATCJIBbHOCTH: Hay‘lHO-I/ICCJ'IeLIOBaTeJIbCKI/Iﬁ H

negarorn4eckKkui

OIIK-1 CnocoGeH MNPUMEHATH
0asoBble 3HaHMS B  o0nactu
(bU3MKO-MaTEMaTHICCKUX W (WIIH)
€CTECTBCHHBIX HaykK B cdepe
CBOEH npodeCCuOHATBHON
NESITEIIbHOCTH;

OIIK-1.1: JlemoHcTpupyeT 3HaHUS (PYyHIAMEHTAIbHBIX
3aKOHOB ~ TPHPOJBI MW  OCHOBHBIX  (pM3MYeCKHX U
MaTeMaTUYECKUX 3aKOHOB

OIIK-1.2: [Ipumensier ¢usnueckne  3aKOHBI U
MaTeMaTUYeCKue  METOAbl  JUId  peleHus  3a1ay
TEOPETHYECKOTr0 U NMPUKIIATHOTO XapaKTepa.

OIIK-1.3: Ilpumenser B cdepe mnpodeccnoHaATHHON
NesTeIbHOCTH ~ 0a30oBble  3HAHUS  (YHIAMEHTAIBHBIX
pa3zenoB o01el U TeOpeTUYECKO (DU3UKHU, ECTECTBEHHBIX
Y MAaTEMaTUYECKUX HAYK




2. Ilpogeccnonanbubie komnerenuun (I1K):

Kon n HaumeHnoBanue Koa 1 HammeHOBaHMe HHIMKATOPA
npo¢ecCHOHATbHOM JOCTHKeHUS IPO¢ecCHOHATBHOM
KOMIIeTeHLIUH KOMIIETeHLIUH
Tun 3aga4 npodeccMOHAIBHOM JeATENbHOCTH: HAYYHO-UCCIEA0BATENbCKUN H
neaaroru4ecKui
IIK-3 Cnioco6eH mpoBOgHUTH IIK-3.1: IIpoBOAWT SKCIEpUMEHTAIBHBIE W3MEPEHHUS Ha
(I)YHI[aMCHTaJ'ILHBIe U IIPUKIJIAJHBIC YCTaHOBKAaXxX M CTCHIAX.
UCCIIC0BAHNA, MHHOBAIIHOHHbIC IIK-3.2: BrImongHsAET COMOCTaBICHUE PACUYETHBIX W
Pa3pabOTKK B 0OIACTH MPUK/IATHOH OKCIICPUMCHTAIBHBIX JAaHHBIX; CO3/Ia€T MaTeMaTHYCCKHUEC
(prsuKn Mozaenu  (DU3UYECKUX  TPOIECCOB, TMPOTEKAIONINX B
AKCIIEPUMEHTAIBHBIX CTEH/IAX U YCTAaHOBKAX.
IMK-3.3: [IpoBOAUT OIIEHKY MOTPENIHOCTEN PE3YJIbTATOB
U3MEPEHUN.

HayuHo-ucciienoBare/bCKas 1esiTeJIbHOCTb:
1. cmocoOHOCTHIO IKCILTYaTUPOBATh COBPEMEHHYIO (PM3MUYECKYIO anmnapaTypy U 000pyaoBaHue
2. CIMOCOOHOCTHIO HCIIOJIB30BATh CIEIUANIM3UPOBAHHBIC 3HAHUS B OOJNACTH MEXaHUKU JUIS
OCBOCHHS TPODHUIIBHBIX PUBUUECKHUX JUCITUTIIIH
Hay4yHo-MHHOBAIlMOHHAS /1eATEIbHOCTD:
1. CcIOCOOHOCTHIO OPUMEHATh Ha TpPaKTUKe O0a30Bble 3HAHHS TEOPUHM U METOJIOB
(U3NUECKUX UCCIICIOBAHUM.
2. CIOCOOHOCTBIO TIOJB30BATHCS COBPEMEHHBIMH METOJaMU OOpaOOTKH, aHaldM3a W CHHTE3a
busndeckoit nHGpoOpMaIUu
3. cmocoOHOCThIO (POPMHUPOBATH CYKJIEHUS O 3HAYCHUU U MOCIEICTBUSIX CBOCH JIEATEIBHOCTH C
Y4ETOM COIMATBHBIX, IPABOBBIX, ITUUECKUX U MPUPOI0OXPAHHBIX ACIIEKTOB
Oprann3annoHHO-yNpaBjeHYecKAasl 1eATeJTbHOCTD:
1. cnocoOHOCTBIO MOHUMATH M MCTIOJB30BaTh HA MIPAKTUKE TEOPETUUCCKUE OCHOBBI OpraHU3aINH
U TNIAHUPOBaHUS (PU3HUECKUX HCCIEAOBAHUN.
Menarornyeckasi (B yCTAHOBJIEHHOM MOPS/IKE B COOTBETCTBHU C MOJY4YEHHOH J0MOJTHUTEIbHOM
KBAJIM(PUKAaLMe) U MPOCBETUTENbCKAA 1eATEJIbHOCTD:
I. crmocoOHOCTBIO TIOHMMATh W H3Jarath MOJy4aeMyr HH(POpPMalUIO W TPEICTaBIATH
pe3yNnbTaThl (PU3MUECKUX UCCIIEIOBAHUN.
B pe3yabTare 0cBOeHHS TMCUMILINHBI 00y4aIOINICH 10/I2KEeH:
3uartn
* OCHOBHBIC MEXaHWYECKHEC SIBJICHUS M OCHOBHBIC 3aKOHBI MEXAHHWKH; TPAHHUIIBI UX MPUMEHUMOCTH,
MPUMEHEHUE 3aKOHOB B BAXKHEHIIINX MPAKTHUECKUX MPUIOKEHUSIX;
* OCHOBHBIC ()M3MUYECKUE BEIIMIMHBI U (U3NICCKUE KOHCTAHTBHI, UX OMpECIIEHNUE, CMBICI, CIIOCOOBI U

CAWHUIBI NX U3MCPCHUA,



* pyHngameHTanbHbIe (PU3HMUECKUE OTBITHI U MX POJIb B PA3BUTHUU HAYKHU;

* Ha3HAUCHUE W MPUHITUIIBI JCUCTBUS UCIIOIB3YEMbIX (PU3HMUECKUX MPUOOPOB;

Ymetnb

. OOBSCHATH OCHOBHBIC HaOJtOIaeMble TPUPOJHBIE SBJICHUS W OA(OQPEKTHI ¢  MO3HIHI
byHIaMEHTAIBHBIX (PU3UYECKUX B3aUMOICHCTBU;

* yKa3aTh, KAKME 3aKOHBI ONMUCHIBAIOT JTJAHHOE SIBJICHUE WK Y (DEKT;

* ICTOJIKOBBIBATH CMBICI (PU3MUECKUX BEIMYUH U TIOHITHI MEXaHHKH;

* 3aITMCHIBATh ypaBHEHUS I (pu3ndeckux BeanduH B cucteme CU;

* UCTMOJIL30BaTh PA3IUYHBIC METOJAUKH  HM3MEPEHUN B MEXaHUKE M 00pabOTKH IKCTIEpUMEHTAIBHBIX
JIaHHBIX;

* WCIIOJH30BaTh METOJBI aJICKBATHOTO (PU3MUECKOTO W MATEMATHYECKOTO MOJCITUPOBAHUS, a TaKKe
NPUMEHATh  METOJbl  (U3MKO-MAaTEMaTHYECKOTO  aHaliM3a K  PEHIEHHI0  KOHKPETHBIX

CCTCCTBCHHOHAYYHBIX U TCXHUYCCKUX HpO6J’I€M;

Baagern

* HCIIOJB30BaHUSI OCHOBHBIX 3aKOHOB MEXaHWKH W TIPUHIIMIIOB B BAXXHEHITUX MPAKTUYECKHUX
MPUIOKEHUSX;

* MPUMCHECHHUS OCHOBHBIX METOJOB (DM3MKO-MAaTEeMaTHUECKOTO aHaliu3a Ui PEelICHHs 3aJad 1o
JHUCIUIUIMHE «MEXaHUKa,

* MPaBWJIBHON AKCIUTyaTaIlid OCHOBHBIX IPHOOPOB M 000PYI0BAHMS, HCTIOIB3YEMBIX B JIA0OPATOPHH;

* 00pabOTKH U UHTEPIIPETUPOBAHHUSI PE3YIHTATOB IKCIICPUMEHTA;

¢ UCIIOJIb30BAaHHA METOJ0B MOJICIIMPOBAHNA B MCXaHUKCE.



5. Conepxxanne y4eOHO-MeTOAUYECKAS] KAPTA IMCUMILIUHBI

nepedve | Jqurepa
CamocrosiTenbHas KonuuecTBo
3aHsTH Hb Typa
Home i pabora OayIoB KOMIIET
p HaumenoBanue Tem (BOIpPOCOB), CrynenTos Dopmbl J—
Hele | M3Y4YaeMbIX 10 JTAHHOM TUCIUTUIHHE KOHTPOJIA
T m
T | mp | 4acel . | max
in
Cemunap o 1]
TeMe: «Pu3nka B OIIK-1,
1 BBegenune 212 2 HUCTOPUHU 0 |1 I1IK-3
UBWIM3AIIID -
pedepar
KontponbsHas 1]
pabora,
KOHTPOJIbHBIE
BOHTI(;(:H mo | 0 | K/p-3 OIIK-1,
2 KunemaTnka marepuajbHoil Toukn (4 | 6 6 P P I1K-3
TeMe ulo 2
COCTaBJICHUE
TECTOB, pElICHHE
3a/1a4
KontponbHas 1]
pabora,
KOHTPOJIbHBIE
P OIIK-1,
KunemaTuka TBEpaoro rejia BOIPOCHI mo | 0 | K/p-3
3. 2 14 |4 [1K-3
TeMe ulo 2
COCTaBJICHUE
TECTOB, pElICHHE
3a/1a4
KonTtponbsHbie OIIK-1, | [1
4. IIpeoOpa3oBanue KOOpAMHAT 4 |2 2 p 0 |1 o
BOITPOCHI 1o I1K-3




TEMC u
COCTaBJICHUC
TCCTOB

JuHaMUKa MaTepUATbHOI TOYKH

KonTtponbsHas
pa0ora,
KOHTPOJIbHbBIE
BOIIPOCHI 1o
TemMe u
COCTaBJICHUE
TECTOB, pELICHHE
3a/1a4

<

K/p-3

OITK-1,
TK-3

1]

3aKOHBI COXpaHEeHHUs!

KonTtponbsHas
pabora,
KOHTPOJIbHbBIE
BOIPOCHI o
Teme u
COCTaBJICHUE
TECTOB, pELICHHE
3a/1a4y

<

K/p-3

OITK-1,
TK-3

1]

Heuﬂepuna.nbﬂaﬂ CHUCTEMA O0TCUETa

KonTtponbHbie
BOIPOCHI mno
TeMe u
COCTaBJICHUE
TECTOB, pElICHHE
3a/1a4y

OIIK-1,
[1K-3

1]

JAuHamMuka TBepaoro rejaa

KontponbHas
pabora,
KOHTPOJIbHBIE
BOIPOCHI o
TemMe u
COCTaBJICHUE
TECTOB, pELICHHE
3a/1a4

K/p-3

OIIK-1,
I1K-3

1]

JAnHamMuKka TeJ1 nepeMeHHOoil Macchl

Pegepar Ha
TEMY:
«IroIKOBCKUI

OIIK-1,
I1K-3

1]




K. 0. -
OCHOBOIIOJIOKHU
K  PEaKkTUBHOU
TEXHUKHN»

10.

CTO0JIKHOBEHHUSA

KonTponbubie
BOIIPOCHI o
TEME u
COCTaBJICHUE
TECTOB, PELICHHE
3aja4

OITK-1,
TK-3

1]

11.

I[BI/I)KEHI/IG B I10J1€ TATOTCHUA

KonTponbHbie
BOIIPOCHI o
TEME u
COCTaBJICHUE
TECTOB, pELICHHE
3aja4

OITK-1,
TK-3

1]

12.

Mexanuka
JKUIKOCTH

HeCKMMAaeMou

«MexaHnKa
HEC)KMMaeMoi
JKHIKOCTHY,
pelieHue  3aaad

(c/p)

OIIK-1,
I1K-3

[4]

13.

MexaHuKa ynpyrux reJ

Pemenue 3apgad,
KOHTPOJIbHBIE
BOIIPOCHI Ha
TEMY

OIIK-1,
I1K-3

[4]

14.

MexaHuka CcHeuMajJbHOH TeopuH

OTHOCUTCJIBbHOCTH

KonTponbHas
pabora,
KOHTPOJIbHBIE
BOIPOCHI o
TEME u
COCTaBJICHUE
TECTOB, PELICHHE
3aj1a4

K/p-4

OIIK-1,
I1K-3

[7]

PyGe:xxnas koHTpOJILHAsE padoTa

15




Cymma 06asiioB 0 |50

Ob6mas cymma 0a/1510B 0 |70

IIpumeyanue:

Bce BH/IbI y‘IG6HOI>i pa6OTI)I MOTYT MMPOBOAUTHCA AUCTAHITMOHHO Ha OCHOBAHWH JIOKAJIbHBIX HOPMATUBHBIX dKTOB.

B nensx peanuzanuy MHIUBUAYAIbHOIO MOAXO0JA K OOYyYEHHIO CTYJIEHTOB, OCYIIECTBIISIFOIIMX Y4YeOHBIH Mpolecc MO0 HWHAUBHIYaTbHON
TPaeKTOpPUU B pPaMKax HHAMBHUIYaJIbHOTO pabouero IUIaHa, W3y4YEeHHE JaHHOM IUCLUIUIMHBI MOXET OCYIIECTBISATHCS Yepe3 HMHIUBHIyaJbHbIE
KOHCYJIbTallUU TMPCIoAaBaTCiisi OYHO, B YaChbl KOHCyanaHHﬁ, 1o BHCKTpOHHOﬁ IouTe, a TakKXkE€ C HCIOJIBb30BaHHUCM Webex, HJIaT(i)OpMBI

JIUCTaHIIMOHHOTO oOy4eHust Moodle, nmuunsbiil kabuHeT cTyaenTa Ha caiite COI'Y, npyrux snementoB DUOC COT'Y.
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6. O6pa3oBare/ibHbI€ TEXHOJIOTHHU

AKTHBHBIE GOpPMBI 00yYeHUsI

- Jekuusi-0Oecea - HEMOCPEACTBEHHBIM KOHTAKT IMpEnoaaBaTeNs ¢ ayautopueil - nuanor. [lo xomy nekuuun
[IPENOIaBaTellb 3a4acT BOMNPOCHI IS BBIACHEHWS MHEHHUHW M YPOBHS OCBEJOMIICHHOCTH CTYAEHTOB II0
paccMmatpuBaeMoii mpodieme;

- JIeKIUSA-IUCKYCCHSl - CBOOOJHBI OOMEH MHEHUSIMH B XOJA€ H3JI0KEHHUS JEKIMOHHOTO Marepuana.
[IpenogaBaTens akTUBU3UPYET ydacTUE B OOCYXKIACHHH OTAEIHHBIMU BOMPOCAMH, COTIOCTABISIET MEXIY COOOi
pa3JInyHbIe MHEHUS U TEM CaMbIM Pa3BUBAET JUCKYCCHIO, CTPEMACH HAIPABUTh €€ B HY’KHOE PYCIIO;

- JleKIMsl ¢ IpMMeHeHueM 00paTHOM CBSI3U 3aKJI0YaeT B ce0e TO, YTO B Hayalle M KOHIE Ka)XJ0ro pasjiena
JEKIMU 33a/ai0Tcsl Bonpockl. llepBbiil - ains TOro, 4yTtoObl y3HaTh, HACKOJIBKO CTYJIEHThl OPUEHTHPYIOTCS B
M3JIara€MOM Marepuaje, BOIPOC B KOHLE pa3zesia MpeIHAa3HAYeH IS BBIACHEHHUS! CTENIEHH YCBOEHUS TOJBKO
YTO M3JI0KEHHOro Marepuana. [Ipu HeyJOBIETBOPUTENBHBIX PE3yJNbTaTaX KOHTPOJIBHOIO  OIIpoOca
MIperno/iaBaTesib BO3BpAIIACTCS K YK€ NPOYUTAHHOMY pasliely, M3MEHUB MPU 3TOM METOAMKY TMOJa4yu
MaTepuaa;

- mpodJeMHasi JIEKUMS OMUPACTCS Ha JIOTWKY IOCIEI0BAaTEIbHO MOJEIUPYEMbIX MPOOIEMHBIX CHUTyalui
MyTEM ITOCTAaHOBKHU MPOOIEMHBIX BOIIPOCOB MJIH MPEIbSIBICHUS MPOOIeMHBIX 3a1a4. [IpobnemMHbIil Bompoc - 3To
JUAJIEKTUYECKOEe TPOTHUBOpeUne, TpeOyroliee [UIsi CBOEro pELICHHUS pa3MBIIICHUS, CpPaBHEHUS, IOMCKa,
npuoOpeTeHusl U NMPUMEHEHHs HOBBIX 3HaHMM. IIpoOieMHas 3agada COAEPKUT JTOMOIHUTEIBHYIO BBOJHYIO
uHGOPMAIIUIO U TIPU HEOOXOJUMOCTH HEKOTOPhIE OPUEHTHPHI MIOMCKA €€ PEIICHHUS;

- IPOrPaAaMMHPOBAHHAS JIEKIUS - KOHCYJIbTAIUS - IIPEN0/IaBaTeb CaM COCTABIIET U MpeiaraeT 00y4aeMbIM
BoIpochl. Ha moAroroBieHHbIE BOMPOCHI MPENOJABATENb CHAayala IMPOCHUT OTBETUTh CTYJIEHTOB, a 3aTeM
IIPOBOJMT aHAJIN3 U 00CYK/I€HNE HEMPABUIBHBIX OTBETOB.

HNuTepakTuBHbIE (POPMBI 00yUeHUS.

- O6cy:xknenue B rpymmax. ['pynmoBoe 00CYXIEHHE KaKOro-ImOO BONpOCa HANpaBIIEHO HA HAXOXKIACHUHU
UCTHHBI WM JOCTIKEHHE JIYYIEro B3aWMOMNOHUMAaHUs. ['pynmoBble OOCYXKIACHHSI CIIOCOOCTBYIOT Jy4IIEMY
YCBOEHHIO U3y4aeMOro Marepuana.

- Juckyccus. Kak wuHTEpakTHBHBIA MeTOJ OOydeHHs O3HA4yaeT HCCeloBaHUE WM pa3dop. YueOHOI
JUCKYCCHEW  Ha3bIBAaeTCSl  IICJICHAIIPABICHHOE, KOJUIEKTMBHOE OOCY)XJIEHUE KOHKPETHOH MpOOJIEMBI,
COTPOBOXKAAroIIeecs 0OMEHOM HIeIMHU, CYKACHUSIMHU, MHEHUSIMU B TPYIIIIE.

- KosunoxkBuym. KommokBuyM - BUA y4eOHO-TCOPETHUYSCKUX 3aHATHHN, MPEACTABISIONINN CO00M TpymmoBoe
oOcyXJIeHHEe TIOJl PYKOBOJCTBOM TIpENoAaBaTesi JOCTaTOYHO IIMPOKOTO Kpyra MpoOseM, Hampumep,
OTHOCHUTEJILHO CAMOCTOSTEIBHOIO OOJIBIIOTO pa3jiesa JEKIIMOHHOIO Kypca.

- IIpo61emHoe o0yuenue. B ycinoBusax mpo6ieMHOro o0ydeHus MPOUCXOIUT aKTUBHOE OBJIaJICHUE JIMYHOCTHIO
TEMH [IpHUEeMaMH, Crloco0amMu, KOTOpbIe HanboJiee XapaKTepHbI TS JTF000i TBOPUYECKOH e TeTbHOCTH.

VHHOBalIMOHHBIE CIIOCOOBI W METOJIbI, HCIOJB3yeMble B 00pa30BaTEIbHOM MPOIECCE OCHOBAHBI Ha
UCTIOJIb30BaHUHM COBPEMEHHBIX JOCTH)KEHUH HayKd M HMH(OPMAIIMOHHBIX TEXHOJIOTUH M HaNpaBleHBl Ha
MOBBIIICHHE KayecTBa TMOATOTOBKM IyTeM pPAa3BUTUS Y CTYICHTOB TBOPYECKHUX CIOCOOHOCTEH U
CaMOCTOSITENIFHOCTH (METO/bI MPOOJIEeMHOT0 OOy4YEHHs, MCCIEI0BATEIbCKUE METOJIbI, TPEHUHTOBBIE (OPMEI,
PEUTHHTOBBIE CUCTEMBI O0yUEHUSI M KOHTPOJIS 3HAHUH U 1p.).

IIpe3eHTanuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAMUHBIX CPENICTB - camblii 3(deKkTuBHBIN crocod
JIOHECEHHUsl BaKHOM WHGOpMaluu MpH MyOIMYHBIX BBICTYMJIECHUSAX. Clala-npe3eHTaluu ¢ HCIOJIb30BaHUEM
MYJIBTUMEIHIHHOTO 000PYAOBAaHUS TTO3BOJIAIOT 3()()EKTUBHO U HATJISAHO MPEACTaBUTH COACPKaHUE U3ydaeMOTo
MaTepuaina, BbIICTUTh W MPOMIUIIOCTPUPOBATH COOOIEHHE, KOTOPOE HECeT MOYUYUTENbHYI0 HH(OpMAIHIO,
[IOKa3aTh €€ KJIIOYEBBIE COJEp KAaTENIbHbIC IyHKTHI. MCIOIb30BaHME MHTEPAKTUBHBIX JJIEMEHTOB IIO3BOJISAET
yCUIUTh 3P(GEKTUBHOCTD MyOIUYHBIX BBICTYIUICHUH, SIBISIFOIIMXCS YacThi0 MPO(ecCHOHAIBHON NeaTeIbHOCTH
IIPETIO1aBaATEIIs.

Onnaiin-ceMMHAp — Pa3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WM Mpe3eHTAIIHA
yepe3 MHTEpHET B pekMMe peanbHOro BpeMeHM. KakIblil U3 y4aCTHUKOB HaXOJIUTCS Yy CBOErOo KOMIIBIOTEPA



(cpencTBa CBsI3M), a CBA3b MEXIy HHMH TNOJJEpKUBaeTcs uepe3 VHTepHET MOCPEICTBOM 3arpykaeMoro
MIPWIOKEHUS, YCTAHOBIICHHOTO HAa KOMITBIOTEPE KaXA0ro ydacTHUKa (Zoom, Meet, Skype u ap.).

Buaeoxondepenuusi — ceanc BuaeokoHdepenucsssn (BKC) — 310 TexHOJOrHs HHTEpaKTUBHOTO
B3aMMOJEHCTBHS NBYyX M OoJjiee ydacTHHUKOB 0Opa3oBaTeNbHOrO IMpolecca uisi oOMeHa HHQopMmaliei B
peasbHOM peXUME BPEMEHH.

I/ICHOJ'II)SYIOTCH HHTCPAKTUBHBIC MCTOBI O6y‘-IeHI/I$IZ CUTYallMOHHBIC 3a1a4H, I/ICCHG)IOBaTeHLCKI/Iﬁ METO[
o0yuyeHMs, JIeIOBbIE WIPHI, MOATOTOBKAa W MyOnuyHas 3amurta pedeparoB. Mcmonb3yroTcss pedTHHroBas
TE€XHOJIOTHs, TEXHOJOTUU JTUCTAHIIMOHHOT'O 06yquH$[.

Hcnonp3yloTcss WHTEPaKTHUBHBIC METO/AbI OOYYEeHHs: CUTYallMOHHBIC 3ajlaud, MCCIEI0BATEIbCKUIA METO]
o0y4eHus1, 1eJI0BbIE UTPHI, IOJTOTOBKA U IMMyOJIMYHAas 3alIuTa pedepaTos.

TexHoJIOTUSA 3J1eKTPOHHOr0 00y4eHUsi (peajqu3yeTcsl MPU MOMOILIM SJIEKTPOHHON HH(OpPMAIMOHHO-
oOpazoBatenbHoil cpeapl (QUOC) COI'Y mnpu wucnonb3oBanuu pecypcoB ObC, mnpu mnpoBeneHuun
aBTOMATH3MPOBAHHOTO KOMIIBIOTEPHOT'O TECTUPOBAHMS U T. 1.).

Hcnonp3ytorcsi  OauIbHO-PEUTHHIOBasl CHCTEMa OIICHKM 3HAHWH, TEXHOJOTHH C TNPUMEHEHUEM
JTUCTaHIIMOHHOTO 00y4eHus Ha tuatdopme http://lms.nosu.ru/.

IIpumeyanus:

- Bce Buapl yuebHOM paboThl MOTYT MPOBOAMTHCS AMCTAHIIMOHHO Ha OCHOBE JIOKAIBbHBIX HOPMATHUBHBIX
aktoB COI'Y.

- B nensx peanuszanuu WHAMBUIYATBHOTO MOAX0/A K O0OYYEHHUIO CTYJICHTOB, OCYIIECTBIISIONINX YUeOHBIH
MpoIlecC M0 WHIAWBUIYAIBHOW TPACKTOPHH B paMKax HHAWBUIAYAJTBHOTO pabodyero IiaHa, U3y4YCHHE JTaHHOW
JUCLUIUIMHBL MOKET OCYIIECTBIIATHCS Yepe3 WHAMBHIYaJbHbIC KOHCYJBTALMU IPENOAaBaTeNs OYHO, B YaChl
KOHCYJIbTAIlMi, 10 3JIEKTPOHHOM mouTe, a Takke ¢ ucnoias3oBaHueM  Cisco Webex Meetings, miardopmsl
JTMCTaHIIMOHHOTO 00yueHust Moodle, nuunelii kabuneT cryaenta Ha opraie COI'Y, npyrux snementoB DMOC
corvy.

Ne/ | Tema Bun KosmyectBo | AKTHBHBIE HNHTepakTUBHBIC
. saHsTHs | 2C0P dopmbI dopmbI
1 BBenenne Jlexuus 2 MozenupoBanue

KJIaCTCpOB n O1oKa

HpO6J’IeMHLIX BOIIPOCOB

2 Bsenenue TpaKTHieckoe | 7 pabota B rpymnmnax

3 Kunemaruka Jlexuus 4 Kpyrusiii cTon

MaTepHaHBHOﬁ TOYKHU

4 Kunemaruka npakTuieckoe | 4 METOJ
MaTepuaabHOU TOYKU MO3T0BOr'0
mTypMa
5 Kunematnka  TBepzoro | Jlexuus 4 IIpoexTHas pa3paboTka
Tena
6 Kunematnka  TBepjoro | mpakriieckoe | 4 Mpe3eHTaAUN
Tena
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Jlexnust

7 [IpeobpazoBanue METO/T
KOOpJAWHAT KPUTUYECKOTO
MBIIUICHUS
8 JluHamuka Jlexus [pesenTanus
MaTepUaIbHOU TOUKH
9 JnHnamuka TIPaKTHIECKOE HUCCIE0BATEIbCKU
MaTepuaabHOU TOUKU i MeToJ 00yUueHUs
10 3aKOHbBI COXpaHEHUs JeKust npobsieMHas
JeKIuUs
11 3aKOHbBI COXpaHEHUs TpaKTHIeCKoe npobiieMHas
TEKIUs
12 HeuneprmanbHast Jlexus HAucnyr
CHUCTEMA OTCUeTa
13 Heunepuuansuas IPAKTHIECKOE
cUCTeMa OTcueTa
14 JluHamuka TBEpAOTO Jlexuus
Tena
15 JluHamMuKka TBEPIOIO TPaKTHYECKOe
Tena
16 Jnaamuka T Jlexnust JIEKIIUN-0ece bl
MEPEMEHHOIN MacChl
17 CTONKHOBEHUS Jexuns npoOiieMHast
TIEKIIHS
18 CTonKHOBEHUS IPAKTHIECKOS HCCIIEIOBATENBCKHU
i MeTo1 00yUueHus
19 JlpmxeHne B 1OJe Jlexuust Jlexkuun
TATOTEHUS
20 JBrm>keHue B 1oje TpaKTHYECKOe CaMOCTOATEIIbHAs
TATOTCHUS paboTa CTyICHTOB
21 MexaHnka Jlexuus JIEKIUHU-0eceIbl
HEC)KMMaeMOu
KUIKOCTU
22 MexaHuka  ynpyrux Jlexuus JIEKLIUH

TEI
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23 MexaHuka Texuus 2 JIEKIUHA-0ecenbl
CHELMAIbHON TEOpUHU

OTHOCHUTCIBHOCTHU

24 Mexanuka TIIPAKTHIECKOE | 4 Mpe3eHTallN
CHenuaIbHON TEeopuu

OTHOCHUTCIBbHOCTHU

7. YueGHO-MeTOAMUECKOE 00ecTIedeHre CaMOCTOSITeTbHOI padoThI

CaMmocTtosiTennbHast paboTa 0OydYarOmIUXCsl  SBISETCS OJHHUM W3 BUIOB yUYEOHBIX 3aHSTH.
CamocrosiTenpHast paboTa MPOBOIUTCS C TEIBIO:

— CHUCTEMaTH3allMM W 3aKPEeIUICHUS TMOJTYUYEHHBIX TEOPETUYECKUX 3HAHUM U NPAKTUUYECKUX YMEHUH
00yJaronmxcs CTy/ICHTOB;

— yrayOleHus U paclIupeHUs TEOPETUUESCKUX 3HAHUM;

— (opMupoBaHUS YMEHHI HCIIOJIH30BAaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO IJOKYMEHTAIUIO U
CIIELUATIBHYIO JTUTEPATYPY;

- (QopMupOBaHUA  CaMOCTOSITCJIBHOCTH  MBIIUICHUS,  CIIOCOOHOCTEH K  CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— pa3BUTHS UCCIIEIOBATEILCKIUX YMEHUH.

CaMocTosiTenpHast paboTa 00y4aroXcs OCYIIECTBIISETCS Ha MPOTSHKEHUU U3yUeHUs BCEH TUCIIUTUTHHBI
B COOTBETCTBUU C YTBEPKJICHHON B y4eOHOM TUTAHE TPYAOEMKOCTHIO U COCTOUT U3:

- paboTHI CTYACHTOB C JICKIIMOHHBIMH MaTepHallaMu, MOWCKA U aHAllM3a JIUTEePaTyphbl U AJIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIUH 110 3aJJaHHOU TEME;

- BBITIOJTHEHUS 3aJJaHHi TS caMocTosATeNnbHON paboTel B DUOC COT'Y;

- H3YYCHHS TEOPETUIECKOTO U CTATUCTUIECKOTO MaTepHalia Jyisl TIOJITOTOBKU K CEMUHAPCKHUM 3aHATHSIM;

- MOJITOTOBKH K SK3aMEHY.

CamocrosiTennpHasi paboTa CTYACHTOB MPOBOJUTCS B BUJE MUCHMEHHBIX JOMAIHUX 3a7aHUN (B TOM
qrclie, Pa3HOYPOBHEBBIX 3aJlaHUI), TIOJTOTOBKM KOHCIIEKTOB IO TeMaM IMpPaKTUYeCKHX 3aHATUH. CTyHAeHTHI
MMMCBMEHHO BBITIONHSAIOT 3aJaHus JJII CaMOCTOSITEIBHOW pPabOThI, MOJB3YSICh TEOPETUUCCKUM MaTEpPHAIOM
(mexuuu, ydeOHas auTepaTypa U MHTEPHET-PECypChl MO JTaHHOW TeMe), MOCNe Yero MPOBOIUTCS OOCYKICHHE
JTAHHOM TEMBI O] PyKOBOJICTBOM TIPETIOIaBaATEIIs.

Bompockl, BBIHOCUMBIE HA CAMOCTOSATEIbHOE H3yUeHHUE, a TaKKe yueOHas TuTepaTypa U METOIUICCKUI
MaTepuai Mo OpraHU3alMyd CaMOCTOSATEIbHONW pabOThl CTYJIEHTOB OTpa)keHbl B Y4eOHO-METOAMYECKON KapTe
muciumnHel «Mexanuka» (Tabm. 5.1.), a Takke Ha caifte AucTtaHMoHHOTO oOydenus COI'Y mnmomaaka
cucteMbl «KMOODLE» o cceuike: http://Ims.nosu.ru/.

[To xaxxao¥ U3 TeM I CaMOCTOATEILHOTO U3yUeHUsl, IPUBEACHHBIX B pabouell mporpamMme, CTyAeHTaM
cleyeT CcHavajlia MPOYUTAaTh PEKOMEHJIOBAHHYIO JIUTEpaTypy M TPH HEOOXOIUMOCTH COCTAaBUTh KPATKUUN
KOHCTIICKT OCHOBHBIX TIOJIOKEHUH, TEPMUHOB, CBEICHUN, TpPeOYIOIIUX 3alMlOMHHAHUS U  SBISIONIIUXCS
OCHOBOIIOJIATaOIINMH B 3TOU TEME.

[Tpu moaroToBKE 3aJaHUil IO CAMOCTOATEIHHON paboTe CTyJeHTaM HEOOXOAMMO OPUEHTHPOBATHCS Ha
KOHCIICKTBI JIEKIIHH, PEKOMEHTyEMYIO JIUTEPATYPY.

Jnst paciimpeHust 3HaHUM 10 JUCIUIUIMHE PEKOMEHIYETCsl UCTIONIb30BaTh HTEpHET-pecypChl:

MPOBOJIUTH TOWCK B Pa3IMYHBIX CHCTEMaX, TAaKMX Kak OOIHe MOMCKOBBIE CHUCTEMBI: Www.yandex.ru,

www.google.ru.
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3agaHus AJs CaMOCTOSITEIbHOI paGoThl CTYJIEHTOB 10 AUCHHUILINHE
«MexaHuka»

CamocTtosiTenbHast paboTa CTYJEHTOB, MPEAYCMOTPEHHAs y4eOHBIM TJIAHOM, JIOJDKHA COOTBETCTBOBATH
Oosee TIyOOKOMY YCBOCHHMIO HM3y4aeMoro Kypca, (OpMHUpPOBaTh HABBIKM HCCIIEAOBATEIBCKOW pabOTHI H
OpPUEHTUPOBATH CTYJCHTOB HA YMEHHUE MPUMEHSATh TEOPETHUECKHUE 3HAHUS HA TIPAKTHKE.

3amaHust JUIS CaMOCTOSTEIBHOW pabOThI COCTABISIFOTCS IO pasjieiaM M TeMaM, 10 KOTOPBIM He
MPEyCMOTPEHBI ayJUTOPHBIC 3aHITHUS, TUOO TpeOyeTcs MOMOTHUTEIBHO MpopaboTaTh M MPOAHAIU3HPOBATH
paccMaTpuBaeMBbIi MpenojaBaTesieM MaTeprall B 00beMe 3aIITaHUPOBAHHBIX YaCOB.

3aaHus 0 CaMOCTOSITENILHOM paboTe MO AUCIHUILTUHE MOTYT OBITh CIICAYIOIINX BHIOB:

® KOHCIIEKTHUPOBAHHE MEPBOUCTOUYHUKOB U JAPYTOil yUeOHOU TUTEpATyPHI;

e mpopaboTka ydeOHOTO Marepuana (MO0 KOHCIIEKTaM JIeKIHUNA Y4eOHOM W Hay4YHOW JUTepaType) u
MOJrOTOBKA JOKJIAJI0OB Ha CEMHHApax M NPAKTUYCCKHX 3aHITHUAX, K YYACTHIO B TEMATHYCCKHX
JMCKYCCHSIX M JICJIOBBIX UTPaX;

®  BHINOJIHEHUE KOHTPOJBHBIX PadoT, TBOPUECKUX (TIPOCKTHBIX) 33 JaHHIA;

® pCIICHHE 33/1aY;

e paboTa Cc TeCTaMu M BOIPOCAMU JJIsi CAMOTIPOBEPKHU;

® MOJEIVMPOBAHUE /WA aHAJTN3 KOHKPETHBIX POOJIEMHBIX CHTYAaIlNH;

® aHaJIM3 CTATUCTUYECKUX U (PAKTUUECKHX MATEpPUAIOB, COCTABJICHHUE BHIBOJOB Ha OCHOBE MPOBEIACHHOTO
aHanmm3a " T.JI.

PesynbraThl caMOCTOATENBHOW pabOTHl KOHTPOJIUPYIOTCS TPETNOAAaBaTeIeM M YYHUTBIBAIOTCS IPH
aTTeCTAIlMU CTyJIeHTa (9K3aMeH). [Ipu 3TOM MPOBOAATCS: TECTHPOBAHUE, IKCIPECC-ONMPOC HA CEMUHAPCKUX U
NPaKTUYECKUX 3aHATHUAX, 3aCITyIIMBaHUE TOKIIAJI0B, POBEPKA MUCbMEHHBIX Pa0dOT | T.JI.

CamocrosrenbHas paboTa CTYJIEHTOB BKJIIOYAeT BBIIOJHEHUE JIOMAIIHMX 3a/laHUuil K KaXaAoMYy
7a00paTOPHOMY W TPAKTUYECKOMY 3aHATHIO. 3aJaHHs COJAEPKAT YCTHYIO IOJATOTOBKY IO TEOPETHUYECKUM
BOIIPOCAM, BBITIOJIHEHUE YIIPAKHECHUH, PEeIICHHE 3a1a4.

Jisi TOATOTOBKM K 3aHATHSM CTYACHTBHI TOJB3YIOTCA YYEeOHMKAaMH U Y4YeOHBIMH TIOCOOHMSIMH,
yKa3aHHBIMH B CITHCKE PEKOMEHJIOBAaHHOM JIMTEPATYphl, @ TAK)KE WHTEPHET-UCTOUHUKAMH. Bce MeTonuueckue
MaTepuaibl MPEACTaBlIeHbl B cucTeMe auctaHiuumoHHoro odyuenus COI'Y (Caiit IO COI'Y na muiomajnke
cuctembl «MOODLE» no cepuike: http://lms.nosu.ru/).

MeTonnyeckue peKOMeH/IAUH 10 UCTIOJIb30BAHUI0O HH(POPMATHOHHO-KOMMYHUKATHBHBIX T€XHOJIOT Wit
00yueHust

I[JI?I HN3YyUYCHUA JICKOUOHHOT'O Marcpuaia JUCHUITIIUHBI IIPUMCHSAIOTCA Ay OBHU3YyaJIbHBIC
(MyJIETUMEIUIHBIC) TEXHOJIOTHH, KOTOPbIE HE OTPUIAIOT TPAJUIMOHHBIC, MPOBEPEHHBIC BPEMEHEM METOJIbI
npernoaaBanusd, HO, IIpPU 3TOM, OHHU IMOBBIIIAKOT HArJIAAHOCTD, I/IH(i)OpMaTI/IBHOCTI), OIICPAaTUBHOCTL B ITOAAYC
UH(OPMAIINH, TO3BOJISIOT SKOHOMUTH BPEMSI 3aHITHH.

Kaxnoe mnpakrtuueckoe (CEMHUHAPCKOE) 3aHITHE HMEET CBOIO 0cC0o0yro (opMmy NpOBEIEHHUS, CBOIO
METOIOJIOTUYECKYIO CHEeU(UKY, YTO MO3BOJISIET Pa3BUBATh Y CTYICHTOB PA3JIMYHbBIC KaK OOIIEKYJIbTYypHbBIE, TaK
U mpodeccHoHambHBIe KOMIeTeHIMH. I[locTaHoBka mpoOsemMbl, pa300p aKTyaJlbHBIX KOHKPETHBIX U
THIIOTETUYECKUX CHUTYallMid, CO3JaHue aTMOC(Ephl JHaiora MeXay MpernojaBaTesieM U TPYIION MO3BOJISET
paboTaTh MHAUBUAYAJIbHO M B MajblX Ipynnax, KOJJIEKTUBHO 00CYK/1aTh OINpE/IEICHHbI TEMaMU MaTepual, a
TaK)XE€ WHUIMUPOBATh CAMOCTOSTEIBHYIO pPa0OTy CTYICHTOB. [Ipy OCMBICICHHH COJIIEpYKaHHS BOIPOCOB
MPAKTHYCCKUX 3aHATHH TpecleayeTcs Ieib COOM0IaTh MPEEMCTBEHHOCTh B MPO(ECCHOHAILHOM W B
TBOPYECKOM Pa3BUTHUH CTYJICHTOB.

KonTtpons camocTosiTeIbHON paboThI CTYICGHTOB MIPU3BAH CAENATH Mporiecc 00ydeHust 00Jiee EeIOCTHBIM
U oprannyHbIM. Ero 3aaya He ocTaBUTh O€3 BHUMaHUS JJaKe, Ha TIEPBBIN B3IJIsI], MaJIO3HAYUTEIbHBIC BOIIPOCHI.

KOMHI)IOTepHOC TCCTUPOBAHUC IO3BOJIACT OCYUICCTBJIATH HUTOTOBEIN KOHTPOJIb 3HAHUU CTYACHTOB.
TecToBbIl MaTepuan BKIOYAET B ce0s COACP)KAaHHE BOMPOCOB MO KAKIOMY W3 0003HAYCHHBIX MPOTrPaMMO
pa3aenos.
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Kaxxnpiii BoIpoc mpeAmnonaraeT HECKOJIBKO BapUAaHTOB OTBETOB, CPEIU KOTOPHIX MMEIOTCS aOCOITIOTHO
HEBEPHBIH, MPABWIHHBIA U B OOJBINICH MIIM MEHBIIICH CTENIEHN PaCKPBIBAIOIINN CYIITHOCTh Bompoca. B mporiecce
KOMIBIOTEPHOTO TECTUPOBAaHUS 3ajadya CTYACHTOB OIpeaeseTcsl Kak BBIOOpP MPaBWIBHOTO OTBETa U3
MHOT000pa3usi BApUAaHTOB. B TECTOBBIX 3a/IaHMSIX €CTh BOMPOCHI HA COOTBETCTBHE. B mporiecce KOMIBIOTEPHOTO
TECTHUPOBAHUS, 33/1a4a CTYACHTA OMPEIeIIAeTCs KaK BIOOP MPaBUILHOTO OTBETA U3 MHOT000pa3us BApHAHTOB.

BOHpOCBI 1 TEMBbI, OTBOAMMBIC Ha BBIIIOJIHCHHEC CaMOCTOSITEIILHOM pa6OTBI IO JUCHUIINIMHE, a TaKXC
KPUTEPUH OLICHWBAHUS MO KAXKIOMY BUIY pabOTHI coaepkatcs B pazneine 5 PII/I.

MeToaundyecKue YKazaHudA A oﬁyqamumxca 110 OCBOCHHMIO JUCHHUITIJIMHbI

Bun yueOHbIx 3ansaTHil | Opranuzaius 1esiTeIbHOCTH CTYICHTa

Jlekuus [Tocemenue JEKINOHHBIX 3aHATUN U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuana SBJIAETCS HENOCTATOYHBIM YCIOBHEM Ul YCIELIHOTO
yCcBOEHMsI AMCUUIUIMHBL. CTyAEeHTY HEOOXOJUMO CHUCTEMATHYECKU
paboTtaTh ¢ yueOHON U METOAMYECKON JINTEPATypPOr, pEKOMEHIYEeMOn
[0 KaXIOMY pas3iely JEKTOPOM, JOIOJHSAS KOHCIEKT JIEKIUN
HEOOXOIMMBIMU TOSICHEHUSIMHM, YTOYHEHUSIMH U TEPMUHAMH I10
u3zyyaemMoi TemMe. HeoOXoquMo mucaTh KOHCIEKTHI JIEKLMH: KpaTko,
cxematnuHo. [locnenoBatensHo (GUKCHPOBATH OCHOBHBIE TOJOKEHUS,
BBIBOZIbI, (POPMYJIMPOBKH, OOOOIIEHUS; MOMEYaTh Ba)KHBIE MBICIIH,
BBIJIETISITH KIIIOYEBBIE CII0BA, TEPMUHBI. [IpOBEpsITH TEPMUHBIL, TOHATHI
C IIOMOINBIO  DJHUMKIONECIWW,  CJIOBAapei, CIPABOYHUKOB  C
BBIIMCHIBAHUEM TOJKOBaHWKH B TeTpanb. (OO003HAYUTH BOIPOCHI,
TEPMMHBI, MaTepHajl, KOTOPBIM BBI3bIBACT TPYAHOCTH, NOMETUTH M
MONBITATbCSI HAWTH OTBET B PEKOMEHAyeMou Jmreparype. Eciu
CaMOCTOSITENIBHO HE yJaeTcs pa3o0parbcsi B MaTepualie, HeOOXOIUMO
chopMyIHpPOBATH BOIIPOC U 33JaTh MPETOIaBATEIN0 HA KOHCYJIbTAINH,
Ha MPAKTHYECKOM 3aHATHH.

IIpakTHyeckue [IpakTnueckue  3aHATUS  NPU3BAHBl  HAyYUTh  CTYJEHTA
3aHATHA CaMOCTOATENILHO paboTaTh ¢ yueOHOW JMTepaTypoi, aHaIM3HpPOBAThH
(KosstoxkBuym) Matepuana. B Hauane 3aHATHS pEKOMEHAYETCS PACCMOTPETh

COOTBETCTBYIOIIMKA  TEOPETUYECKUH  Marepuan. 3areM  HJEeT
NpakTUYEeCKUi pa30op M3yyaeMoro marepuaia, perarTcs 3aJaun 13
MPaKTUKyMa, pa30upaeTcs Kaxk/Iblii KOHKPETHBIN MpuUMep.

KonnokBuymbl HalpaBlIeHbl Ha YINIyOJIEHUE TEOPETHUYECKUX
3HaHUH, (opMHpOBaHHE NPAKTUYECKUX YMEHUA M KOMIETCHUUN
00yyJaromuxcsi, MpeayCMOTPEHHBIX MPOrpaMMoi TucHUILTUHBL. [Ipu
MOJTOTOBKE K KOJUIOKBUYMY HEOOXOAMMO MOBTOPHUTH JIEKIIMOHHBIN
MaTepuan 1o n3y4aeMon TeME, U3YYUTh Marepua,
PEKOMEHIOBAaHHBIN TpernojiaBaTeieM M0 CHHCKaM JHUTepaTypsl. B
mpouecce 3aHATHH  oOpamjaTb BHUMAaHME Ha  IPAKTHYECKOE
MPUMEHEHHE TEOPUU U Ha METOJUKY peUIeHHs THIOBBIX 3a/aa4
po(hecCHOHANLHOM  JIEATENILHOCTH. YCTHBIH oOmpoc TpedyeT oT
npernoaaBaTens 00JIbII0 MpeIBapUTENbHOI MOJITOTOBKHU:
TIIATEIILHOTO OTOOpa COJEp)KaHMS, BCECTOPOHHETO IPOTyMBIBAHHUS
BONPOCOB, 33aJla4 U MPHUMEPOB, KOTOpble OyIyT MPEAoKEHBI, MyTen
aKTUBM3ALUU JIEATETLHOCTH BCEX CTYJIEHTOB TPYIIIbI B MpoIecce
MPOBEPKH, CO3JaHHS Ha 3aHATHH JAENOBOW M J00pOXkKenaTelbHON
00CTaHOBKHU.

Paznuyarot (bpoHTANbHBIN, WHANBUAYATbHBIN U
KOMOMHHMPOBAaHHBIN OIPOC.

@poHTaNBHBIM  ompoc  mpoBoauTcs B (opme  Oecenibl
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IIPENOaBaTelIs ¢ IPYIIION.

C mnomompio (GPOHTANBHOIO ONpoca MpernojaBaTellb HMEET
BO3MOXXHOCTh IPOBEPUTH BBIIIOJHEHHE CTYJIEHTAMU JOMAIIHEro
3aJaHus, BBISICHUTH TOTOBHOCTh TPYMIbI K M3YYEHUIO HOBOTO
MaTepuaia, OINpeNeNuTh CPOPMHPOBAHHOCTH OCHOBHBIX TMOHSITHIA,
YCBOGHHE HOBOIO yueOHOro MaTepuaina, KOTOPBIH ObLI TOJBKO YTO
pa3o0paH Ha 3aHATHUU.

WuauBuayanbHbIE  ONMpoOC — MpedrnojaraeT  oOCTOSATENbHbIE,
CBSI3HBIE OTBETHI CTYJCHTOB Ha BOIPOC, OTHOCSAIIMICA K H3y4aeMOMY
yueOHOMY MaTepuanty, IO3TOMY OH CIYXHT Ba)XXHBIM Y4YEOHBIM
CPEIICTBOM DPa3BUTHUSL PEYH, MAMSTH, MBIIUICHUS CTYJIEHTOB. UTOOBI
CIeNaTh TaKyl MPOBEPKY Oojiee TIyOOKOH, HEOOXOIMMO CTaBHUTh
nepes CTyJIeHTaMH BOIIPOCHI, TPeOYIOIIKe pa3BePHYTOr0 OTBETA.

IInceMenHbIe
JIOMAIIIHHE  3aJaHHusA
(KOHCIIEKT)

3HAKOMCTBO C OCHOBHOM U JIOMOJTHUTEIBLHON JTUTEPATY PO, BKIIIOYast
CIIPaBOYHbBIC U3AHUS, 3apyOEIKHBIC NCTOUHUKU, KOHCTICKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIACHUH, TpeOYyIOUUX 3allOMUHAHUA H
SIBJISIFOIIIUXCSL  OCHOBOIOJAraroumMu B 3Toii Teme. CocTaBicHHUE
KOHCITEKTOB TI0 IIPOYMUTAHHBIM JIITEPATYPHBIM UCTOYHHKAM U JP.

[Ipy TOATOTOBKE K 3aHATUIO HEOOXOAMMO OPHEHTUPOBATHCS Ha
KOHCIICKTBI JIEKIIHH, PEKOMEHTyEMYIO JIUTEPATYPY.

[To xax 0¥ U3 TeM ISl CAaMOCTOSITENIbHOTO U3YyYCHUs, IPUBEICHHBIX B
paboueli mporpaMme, CJIeIyeT CHadajaa MPOYUTaTh PEKOMEHIOBAHHYO
JTUTEpaTypy W TPU HEOOXOAMMOCTH COCTaBUTHh KPATKUUA KOHCIICKT
OCHOBHBIX  TIOJIO)KCHHH, TEPMHUHOB, CBEICHUN, TpeOyOmux
3alIOMMHAHUS U SBJISIOIIMXCS OCHOBOIIOJIATAIOIIMMU B 3TOM TEME.

Jns  pacmmpeHus 3HAHMUW 1O  JUCHUIUIMHE  PEKOMEHIYEeTCs
UCII0Jb30BaTh MHTEPHET-pECYPCHI:

MPOBOJIUTh TIOMCK B Pa3IUYHBIX CHCTEMaX, TaKUX KakK oOOIIue
MOMCKOBBIE CHUCTeMBI: www.yandex.ru, www.google.ru, a TaKxe
CIIeIMaIbHbIC TIONCKOBBIC CHCTEMBI:

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

KonTpoabnas padora
(mucbMeHHast)

Llenb KOHTPOJBHOM pabOTHl - TMPOBEpPKA PA3BUTHS HABBIKOB,
YCBOCHUSI M 3aKpEIUICHUS MaTepuaja, IMOJIYYEHHBIX IIPU H3Y4YCHUU
JMUCLUUIUIMHBL, M BBIIOJHACTCS CTYyJEHTAMHU 3a0YHOTO OOYYCHHS.
Pabora BBIITIOJIHSAETCS o VHJVBHyaJIbHBIM 3alaHUSIM
MAIIMHONIMCHBIM ~ WJIM ~ PYKONHMCHBIM  TekctoM. Pabora  maer
BO3MOYKHOCTb YCTaHOBHUTH CTEIICHb YCBOCHHUS MaTepHalla U YMEHHE
MPUMEHATH 3HaHMSI, TOTyYEHHbIE IPU U3YUEHUH AUCUUIUIMHBL. PaboTa
CHOCOOCTBYET OBJIQJCHUIO MaTepHalioM, TPUBUBAET HAaBBIKU B
CaMOCTOSITEJIbHOM PEILIEHUU MPaKTUYECKUX BOIPOCOB U B padoTe C
JIUTEpaTypoil.

JIK3ameH (YCTHBIH)

OueHka OTBETa Ha 3K3aMEHE IMPOBOAMUTCS B COOTBETCTBUM C
[TonoxkxeHneM o OalIbHO - PEHTHMHTOBOM CHCTEME OIICHKH 3HaHUN
ctynentos COI'Y.
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8. OneHo4HbIE CPeACTBA /15 TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH, Py0e:KHOH aTTecTAlluH H
NMPOMEKYTOYHOM ATTEeCTAMH 10 HTOraM OCBOCHMS TUCHUTIINHBI

8.1. ®opmbl padoTsbl cTyAeHTOB. DopMbl pabOTHI: KOHCYJIbTALWU, NPAKTUYECKUE 3aHATHUS,
PEUTHHIOBbIE KOMITBIOTEPHBIE TECTUPOBAHMSI, CAMOCTOSITENIbHbBIE paOOThI, UHTEPAKTUBHbBIE 3aHATHUSI.

8.2. Buabl KOHTpOJsA: TeKymIMH (HAa MPAKTHUECKUX 3aHITHUAX), MPOMEKYTOUHBIA (MOAYJIbHOE
TECTUPOBAHUE), UTOTOBBIN (PK3aMEH).

[IpoBepka kauecTBa yCBOEHHUS 3HAHMM OCYILECTBIISETCS HE TOJIBKO B YCTHOH, HO M B NMHCbMEHHOM
dopme. Ilpoenenue pasHeix 1o (GopmMe W MO 00BEMY YCTHBIX M MHUCHbMEHHBIX PAOOT MUCIHUIUIMHUPYET
CTyJeHTa, NaéT TMpernoJaBaTeNIl0 OCHOBAaHUE i OOBEKTHBHOW OIEHKH 3HAHUM KaXJOro CTYACHTa MpH
BBIBEJICHUM CyMMapHOro Oaiia, IO3BOJSET CTYACHTY NpPEJICTaBUTh YpPOBEHb COOCTBEHHBIX 3HAaHUN IO
peaIMeTy, YBUAETh CBOM CUIIbHBIC U ClIa0ble CTOPOHBI, YTOOBI YU4€CTh UX MPH MOATOTOBKE K dK3aMEHY.

Bubl TeKy1iero KOHTpOJIs:

a) YCTHBIN ()POHTANBHBIN WM WHAUBH Yy aIbHBIN OIPOC;

0) MIChbMEHHAsI CAaMOCTOSITENIbHASI KOHTPOJIbHAs paboTa;

B) YCTHOE M3JI0KEHHUE COJIEP>KaHusl, MPOUYUTAHHOTO B PaMKaX CaMOCTOSATEIHHON pabOTHI;

') YCTHOE BBICTYIUIEHHE IO TeMe O0CYKICHHUS.

IIpoMeKyTOYHBIN KOHTPOJIb

JucuunnuHa pa3OuTa Ha MOJIYJIH, KOTOPHIE MPEICTABIAIOT COOOM JIOrMUECKH 3aBepUICHHbIE YacTu padoueit
MIpOrpamMMBbl Kypca U SIBJSIOTCS TEM KOMIUIEKCOM 3HaHUN U YMEHHH, KOTOpPbIE MOJUIeKaT KOHTpoIt0. KoHTpons
OCBOGHHUSI MOAyJeH BKIOYaeT B ce0d TEeCTUpPOBaHUS B paMKax OallsIbHO-PEUTHHIOBOM CHUCTEMBI,
MPeyCMOTPEHHBIX paboueii MporpaMMoil TUCITUTUTHHEI.

B koHIIe cemecTpa NpoBOAUTCS KOHTPOJILHOE MEPONPUATHE: IK3aAMEH.

[TpoMexyTOYHBII KOHTPOJb OCYIIECTBISAETCS MO0 6aTUTbHO-PEHTHHTOBOM CUCTEME.

8.3. Mertoauka ¢gopmupoBaHusi pe3ybTHPYIOIIE OLeHKH. TOropas oleHka CKJIaIbIBACTCS Kak
CpeIHEB3BEIlICHHAs 0 pe3yJbTaTaM BCEX OIICHWBAeMbIX PabOT Ha TPOTSHKEHHHM CEMECTpa, KyAa BXOJAT
MoCelIeHNEe JIEKIUI 1 CEMUHApOB, OTBETHI U JOIMOJIHEHUSI HA CEMHHApaX, KOHTPOJIbHbIE pabOThI (KOHTPOJIbHBIE
Cpe3BbI IO UTOTaM MOJTYJISA), TOTIOTHUTENbLHBIE OIICHKH 10 pedepaTaM, CeMEeCTPOBBIN dK3aMeH.
3HaHUS CTYIEHTOB orleHuBar0TCs 1o 100-6aubHOM cucTeme:
3a BBIMOJIHEHUE 33JJaHUI TEKYIIEro W MPOMEXKYTOUHOTO KOHTPOJIS CTYyACHT MOXKET HaOpaTh MakcuManbHO 50
OayioB: Mo 25 6ayuioB 3a KaXAbld MOAYJb (MOAYJIb BKIIOUaeT B ce0si paboTy Ha J1TaOOpaTOPHBIX 3aHATUAX U
KOHTPOJIbHYIO paboTy).

dopMa TpoOBEIEHNUS WUTOTOBOTO dK3aMeHa To auciurumae «Oo0mas ¢usmka (MexaHuka)» — yCTHas.
PesynbpTHpytomIas 3Kk3aMeHaIMOHHAs OlleHKa omnpenensiercs B coorBeTcTBuU ¢ [lonoxennem COI'Y o GanmbHO-
PEUTHUHTOBOI CUCTEME OLICHKH 3HAHWI CTYIEHTOB.

IIpumepHbIe 3a1aHUSI OLICHOYHBIX CPEACTB M0 AMCUHUIINHE
TemaTtuka u 3a1aHus Ui NPAKTUUYECKUX 3aHATHH MO JAUCIUILIMHE TpeACTaBiIeHbl B pasaene 5 Paboueit
IIPOrpaMMBI.

Kpurepuii o1ieHKH YCTHOTO M TIMCbMEHHOI'0 OTBETa
HA NPAKTHYECKOM 3aHATHH N0 JUCHHUILIHHE (KOJUVIOKBHYMe)

Ouenka | XapakTepuCTHKA 0TBeTa

5 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, IOJHOCTBIO
packpelTa B OTBETE TEMa, OTBET CTPYKTYpHpPOBaH, [TaHbl I[PaBWIbHEIE
apryMEHTHPOBAHHBIE OTBEThl HAa YTOYHSIOUIME BOIPOCHL, JAEMOHCTPUPYETCS
BBICOKMI YPOBEHb Y4aCTHUs B IMCKYCCHH.

4 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, TOJHOCTBIO
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PacKpbIiTa B OTBETC TEMA, AAaHbI MPAaBHUIILHLIC, apIryMCHTUPOBAHHLIC OTBCTHI Ha
YTOUHSIOIIME BONPOCH, HO HMEIOTCA HETOYHOCTH, MpPHU 3TOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCSI CPEAHUN YPOBEHD YUACTHUs B JUCKYCCHH.
3 ConepkaHle OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPU IIOJHOM
PACKPBITUHU  TCMBI HUMCIOTCA  HCETOYHOCTH, JaHbl IMPpaBUJIbHEBIC, HO HE
apryMEHTHPOBAaHHbIC OTBETHl HA YTOYHSIOIIME BOIPOCHI, JEMOHCTPHPYETCS
HU3KUH YPOBEHb YYacTUsl B IUCKYCCHUHU, OTBET HECTPYKTYPHUPOBAH, HH(OPMAIIHS
TpyJIHA JUISl BOCIPUSITHSI.

2 CopepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IpPHU IOJHOM
PACKPBITHH TEMBI HWMEIOTCS HETOYHOCTH, JEMOHCTPHpYETCS Ciabdoe BIaJIeHHE
KaTCropuaJIbHbIM alIiapaToM, JAdHbl IMPABUJIIBHBIC, HO HEC ApryMCHTHUPOBAHHBIC
OTBETHl Ha YTOYHSIOIINE BOIMPOCHI, YYaCTHE B JUCKYCCHH OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOPMALUs TPYIHA JUTSL BOCTIPUSITHSL.

IIpuMepHBbIH IepeYeHb TeM, MpeaiaraeMbIx s pedepaTuBHbIX padoT:

1. HckyccTBEHHBIE CIIyTHUKHM M UX MCIOJIb30BaHUE.
PeaktuBnble aBurarenu. [Tpunuun paboTsl M IpUMEHEHHE.
MeTtoasl n3MepeHnst CKOPOCTH CBETA.

HNorann Kennep. Bknan B MexaHuky.

IuonkoBckuii K. O. YueHns 0 KOCMHYECKHUX II0JICTaX.

AN U i

I'mpockomnsl. [IpumeHeHne B COBPEMEHHOM TEXHUKE.

TEMA Nel: «KKuHemMaTHKa MaTepHAJIbHONH TOYKH»

(2 uaca - meopemuueckull cemunap, 4 uaca — peulenue 3aoad, 4 yaca - camocmosamenvbHas paboma)

TEMA Ne2: «KKuHemaTnka TBEpAOro TeJia»

(2 yaca - meopemuyeckuii cemunap, 4 uaca — peweHue 3a0ay, 4 yaca - camocmosamenvras paboma ).
Bonpocsl k Teopernueckum cemunapam 1o Teme 1 u Teme 2:

*Uto Ha3bIBaeTCs MaTepuasibHOM Toukoi? [loueMy B MexaHUKe BBOAST TaKyt0 MOJENb?

*Yro Takoe cucrema orcuera’?

*YTo Takoe BEKTOp nepemMenleHusa? Beerna am Moiynnb BEKTOpa MepeMEIeHUsl paBEH OTPE3KY

IIyTH, IPOHAEHHOMY TOUKOM?

*Kakoe 1BrKeHNE Ha3bIBae€TCs MOCTYNATENIbHBIM? BpalaTeaIbHbIM?

oJlaliTe ompeneneHrus BEKTOPOB CPEIHEH CKOPOCTH M CPEIHEr0 YCKOPEHHS, MTHOBEHHOW CKOpPOCTH U
MTHOBEHHOTO yckopeHusl. KakoBbl ux HanpaBiieHUs?

*Yto XapakTepus3yeT TaHI'€HLIMaJbHas COCTaBIsAOMIas yckopeHusa? HopmaibHas cocTaBiisitomas yCKOpeHus?

KaxoBbl nx Mmomynu?
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AT e

9.

*B0o3MOXHEI 11 ABWIKCHUS, IIPU KOTOPBIX OTCYTCTBYCT HOPMAJIIbHOC yCKOpCHI/IC? TanrenuuaibHOE

yckopenue? IlpuBenure npumepsl.
*YT0 Ha3BIBAETCS YTIOBOM CKOPOCTHIO? YTIOBBIM ycKOopeHueM? Kak onpenenstorcs ux HanpaBieHUs ?

*KakoBa cBs3b MCKOY JIMHEWHBIMU B YIJIOBBIMH BEJIMYMHAMHU?

TEMA Ne3: «/InuHamMmuka MaTepHaJIbHOM TOYKH).

(2 uaca- meopemuueckuil cemunap, 4 yaca — pewienue 3aoad, 4 uaca - camocmosmenvhas paboma ).
Bonpocwl Kk meopemuueckum cemunapam:

Kakas cucrema orcuera Ha3biBaeTcsl HHEpLUuanbHOU? [louemy cucrema orcuera, CBsi3aHHas €
3emuieil, HeuHeplMaHaibHa?

Urto Takoe cuna? Kak ee MO)XKHO OXapaKTepH30BaTh?

SBnsiercsa nu nepsblii 3akoH HeroToHa citenctBueM BToporo 3akoHa Hetorona? Ilouemy?

B uem 3akimroyaeTcs IpUHIMIT HE3aBUCUMOCTH I€HCTBUS CHIT?

KakoBa ¢u3udeckast CynHocTh TpeHusi? B uem oTnuune cyxoro Tperus ot xuakoro? Kakue

BU/IbI BHEIITHETO (CyXOr0) TPEHUs Bbl 3HaeTe?

Uro Ha3pIBaeTCcd MeXaHMYeCKoM cucreMou? Kakume cucTeMbl SBISIOTCS 33.MKHYTLIMI/I? SBnsieTcs nu

Bcenennas 3amknyTol cuctemoi? Ilouemy?

B uyem 3akirouaeTcst 3aKOH coxpaHeHHs uMmmyibca? B kakux cucremax oH BeinonHserca? Ilouemy o

SIBJISICTCA (i)YHI[aMCHTaJ'IBHI)IM 3aKOHOM HpI/IpOlILI?

KakxuMm cBoMcTBOM IMpOCTPaHCTBA O6YCJ'IOBJ'II/IBaeTCH CHIpaBCIJIMBOCTL 3aKOHA COXPAaHCHUA I/IMl'Iy.]'IbCB.‘.7

10. Yo Ha3pIBaeTcs HCHTPOM MACC CUCTEMbI MATCPUAJIbHBIX touek? Kak ABUIKCTCA LICHTP MacCC

11. 3aMKHYTOM cUCTEMBI?

TEMA Ne4: «3aKkoHBI COXpaHEHUSD.

BO”pOCbl K meopemuuecKum cemunapam:

(2 uaca- meopemuyeckull cemunap, 6 Yacos — pewieHue 3a0au, 4 uaca- camocmosmenvHas paboma)

(O8]

N e

B uem paznuunie Mexay NOHATUSMU YHEPTHH U PaOOTHI?

Kak naiitTu paboTy nepeMeHHON CHIIbI?

Kakyio paboTy coBepiiaeT paBHOJAEHCTBYIOIIas BCEX CHJI, MNPWIOKEHHBIX K Tely, PaBHOMEpPHO

JBHKYIIEMYCS I10 OKPY’KHOCTH?

Yro Takoe MoLTHOCTH? BriBenuTe ee popmyy.

Jaiite onpeeneHus U BbIBeUTE (OPMYJIBI ISl U3BECTHBIX BUJIOB MEXaHUYECKOH SHEPTHH.
KaxoBa cBsI3p MeXly CUJION U IOTEHLUATbHON YHEPIHen?

UYem 00ycC10BIEHO N3MEHEHNE TOTEHIIMAIBHON SHEPrUn?

20



8. HCO6XOI[I/IMO JIX YCJIOBUC 3aMKHYTOCTU CUCTCMbI IJId BBIIIOJIHCHUS 3dKOHA COXPAaHCHUS MEXaHU4YeCKOMH

SHEpPruu?

9. B dem 3akimroyaeTcs 3aKOH COXPAHEHUS MEXaHUYECKOM dHeprun? J{Jig Kakux CUCTEM OH BBITIOJIHSAETCS ?

10. B uem ¢usmueckasi CymIHOCTh 3aKOHA COXpaHEHUs W mpeBpaieHus sHepruu? [loyemy oH sBisercs

(1)YH,Z[aMeHTaJ'ILHBIM 3aKOHOM HpHpOI[LI?

11. Yto Takoe moTeHnuanpHas ssma? [loTeHIMaBHEIN Oapbep?

12. Kakwne 3akiIio4eHHs O XapakTepe ABUKCHUA TCII MOKHO CACIIATE U3 aHaJIn3a IMMOTCHIWAJIbHBIX KpI/IBBIX?

13. Kak oxapakTepu3oBaTh MOJOKEHHUS YCTOMYMBOIO U HEYCTOMYMBOTO PABHOBECHS?

14. Yem otimnuaercs aOCOMOTHO YIIPYTHHA yiap 0T aOCOIOTHO HEYIIPYToro?

15. Kak onpenennuts CKOPOCTH TEJ MOCIE LHEHTPAIBLHOT0 adCOOTHO ynpyroro yaapa? CieacTBuem

16. KakMX 3aKOHOB SIBJIIFOTCS 3TH BBIPAXKECHUS?

TEMA NeS: «/luHaMHuKa TBEpPAOIo TeJiay.

BO”pOCbl K meopemuuecKum cemunapam:

(2 yaca- meopemuyueckuil cemunap, 4 uaca — pewienue 3a0a4, 5 uaca- camocmosmenvbHas paboma ).

1.

A S

10.

11.
12.
13.

Yro Takoe MOMEHT HHEPLIMHU Tena?

KaxoBa posib MOMEHTa MHEPLIMU BO BpalaTEIbHOM JIBUKEHUU?

BriBeute Gpopmyity Uit MOMEHTa HHEPLUU 00pyyJa.

Chopmynupyiite u nosicuure Teopemy lLllrelinepa.

KakoBa ¢opmyna uisi KHHETUYECKOH SHEPIuu Tela, BPAIIAIoLIerocs BOKPYT HETOABMKHON OCH, U
KaK €€ BbIBECTH?

Uro Has3plBaeTCd MOMEHTOM CHJIBI OTHOCHUTEIBHO HEMOABM)KHOM TOYKH? OTHOCHUTEIHHO
HenoABMKHOM ocu? Kak onpenensercs HanpaBlIeHUE MOMEHTA CHJIIbI?

BeiBeniute u copmynupyiite ypaBHEHHE JMHAMUKHU BPaAIaTEIbHOTO JBU)KEHUS TBEPIOTO Tela.

Uro Takoe MOMEHT HMIlyJibca MaTepuaiabHol Touku? TBepmoro tena? Kak ompeznensercs
HaIpaBJIEHUE BEKTOpAa MOMEHTA UMITyJIbca?

B yem 3akmrouaercs ¢usnueckas CyIIHOCTb 3aKOHAa COXPAaHEHHS MOMEHTa ummyibca? B kakux
CUCTEeMax OH BbINoNHsAETCA? [IpuBeuTe NpumMepsl.

KakuMm CBOWCTBOM CHMMETPUM TPOCTPAHCTBA OOYCIOBIMBAEeTCA CIPaBEAJIMBOCTh 3aKOHA
COXpaHEHHs MOMeHTa umnyJibca? ConocTaBbTe OCHOBHBIE YPAaBHEHUS AMHAMUKH ITOCTYIATEIBHOTO
Y BpallaTeJIbHOTO JIBWKEHHUM, TIPOKOMMEHTHUPOBAB UX AHAJIOTHIO.

Yro Takoe cBOOOIHBIE OCH (IVIaBHbIe ocu MHepIMK)? Kakue u3 HUX ABISAIOTCS yCTOMUUBBIMU?

Yro Takoe rupockon? KakoBel €ro OCHOBHbIE CBOMCTBA?

Chopmynupyiite 3axon ['yka. Kornma on cripaBeaius?
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14.

15.

Jaiite o00BsCHEeHHE JuarpaMMbl HampspkeHHH. UTo Takoe THpeAessl MPONOPHUOHAIBHOCTH,
YOPYTOCTH U IPOYHOCTHU?

KakoB ¢usnueckuii cMpicit Moy KOnra?

TEMA Ne6: «MexaHnka crienMaJbHON TEOPHH OTHOCHTEIbLHOCTH.

(2 yaca- meopemuueckuil cemunap, 4 uaca — peutenue 3a0au, 4 waca- camocmosmenbHas paboma ).

Bonpocu K meopemuuyecKum cemunapam:

1.

A i

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.

B uem ¢puznueckas CyniHOCTb MEXaHUYECKOTO MPUHIINIIA OTHOCUTEIBHOCTH?

B uem 3akirouaeTcs IpaBUIIO CII0KEHHUS CKOPOCTEN B KIACCHUUYECKON MEXaHUKe?

KaxoBbl npruMHBI BO3HUKHOBEHUS CHEHUAIbHON TE€OpUH OTHOCUTENBHOCTH?

B yewm 3akiro4aroTcsi OCHOBHBIE TIOCTYJIAThI CIIEHUATBHON TEOPHUH OTHOCUTEIBHOCTH?

3aBHCHT JIM OT CKOPOCTH JBMKEHHsI CUCTEMBI OTCUeTa CKOpOCTh Tena? CKkopocTh cBeTa’?

3anuimuTe 1 MPOKOMMEHTHpYHTe peoOpa3oBanus Jlopenua. IIpu kakux ycIoBHUAX OHH NEPEXOIAT B
npeobpaszoBanus ["anunes?

Kakoli BbIBOJI 0 IPOCTpPaHCTBE U BPEMEHH MOKHO C/IeJIaTh Ha OCHOBE MpeoOpa3oBanuii Jlopenma?
OnHoBpeMeHHbI 1 coObITHA B cucteMe K', ecnu B cucreme K oHM MPOUCXOAT B OAHOM TOuke

u ogHoBpeMeHHbI? B cucteme K coOpiTust pazoOiieHsl, HO 01HOBpeMeHHbI? OOOCHYHTE OTBET.
Kaxue cneacTBust BBITEKaIOT U3 ClIEHUAIBHON TEOPUH OTHOCUTEIBHOCTH JUIsl pa3MEPOB TE U
JUIUTEIBHOCTU COOBITUI B pa3HbIX cucTeMax oTcuera? OOOCHyHTE OTBET.

ITpu KaKo¥ CKOPOCTHU ABMKEHUS PEIATUBUCTCKOE COKpAICHNE JJINHBI JBUKYILIETOCs Tella

cocTaBuT 25%7?

B uem cocTout «mapagoKcOIM3HEOB» U KaK €ro pa3peluTh?

B uewM 3akirouyaeTcst peIATUBUCTCKHAN 3aKOH CIIOXKEHUs ckopocTei? Kak nmokasarte, 4To oH
HAaXOJIUTCA B COIIACHH C MOCTYJIaTaMU DUHIITEHA?

Kak ompenensieTcst MHTEpBaia MeXIy COOBITUAMHU? J[oKakuTe, YTO OH SIBIISICTCSI MHBAPHAHTOM IIPH
nepexoe OT OAHON MHEPUUAIbHOW CUCTEMBI OTCUETA K IPYTOM.

Kaxkoii B nMeeT OCHOBHOM 3aKOH PEJISITUBUCTCKOW TUHAMUKH? UeM OH OTiIMYaeTcs OT OCHOBHOTO
3aKOHA HbIOTOHOBCKOM MEXaHUKU?

B uem 3akirouaeTcs 3aKOH COXpaHEHHS! PESITUBUCTCKOTO UMITyJIbca?

Kak BeIpakaeTcs KMHETHYECKas SHEPTUS B PENIATUBUCTCKON MexaHuke? [Ipu kakom ycnoBun
PensituBuctckas popmyna a1 KHHETHUYECKON SHEPTHH MEPEXOAUT B KIIACCHUECKYI0 (hopMyry?
Chopmynupyiite U 3anMIIMTE 3aKOH B3aMMOCBSI3U MACChl U 3HEpruu. B yem ero gusnueckas

CYH_IHOCTL? HpI/IBCI[I/ITe IMPUMCPEI €T0 3KCIICPUMCHTAJILHOTO IIOATBCPKACHU.
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Conep:xanue QM CIUTNIIAHBI

(mabopaTopHbie padoThI).

JlabopatopHbie pabOThI UTPAIOT OOJIBITYIO POJIL B Y4eOHOM TIporiecce. BeimomHeHNe TabopaTopHBIX padboT
HEO0OXOUMO AJI JOCTHKEHUS 00pa30BaTelbHBIX - HA YPOBHE CIELHMAIbHOCTH, a TAKXKE AMIAKTUYECKUX U
pasBuBatomux 1eneil. Ha mnabopaTOpHbIX 3aHATUSX CTYJIEHTHI BOCIPUHHUMAIOT, HAOIIOIAI0T, UCCIEAYIOT SIBJICHHS
NOPUPOBI, TEXHUYECKHE U APYTHe NMPOLECCHl, U3Y4al0oT OOBEKThl TEXHUKH, YCTPOWCTBO W MPUHIMN JEHCTBUS
M3MEPUTENIBHOM ammapaTypbl, METOIUMKY H3MepeHHid. Takum o0pa3oMm, OHM 00ECHEYMBAIOT CBSI3b TEOPHH C
MIPAKTUKOM, pa3BUBAIOT CaMOCTOSITEIbHOCTh M CIOCOOHOCTh K IMOCTAHOBKE M TMPOBEACHUIO SKCIEPHMEHTOB,
MOHUMAaHMIO U HMHTepHpeTanuu (akToB, K aHAIN3Y SBJICHUH M CUHTE3Y, K OLIEHKE MOJIyYeHHON HMH(pOpMaIuH,
NPUMEHEHUIO 3HaHUI Ha MPaKTUKE.

Brimonnenue nabopaTopHoit paboThI MPOBOAAT TIO CIEAYIOUIEH CXeMe:

1. CryneHThl YWTAIOT ONHKCaHUE JAOOPaTOpHOM pabOThl W HAYMHAIOT

o(opMIIATH OTUET, KOTOPBIA BKIIOYAET: Ha3BaHue U Ne 1abopaTopHOil paboThI; Lieib

paboThl; MpUOOPHl M NPUHAIJICKHOCTH; KPAaTKOE H3JIOKEHHE TEOPHUH, CXEMYy U

onucaHue J1TabOPaTOPHON YCTAHOBKH; TPOHM3BOJUMBIE HM3MEPEHUsS (PH3HMUECKUX

BEJIMYMH C 3aHECEHHEM WX B TaOJMIBI;, MOCTPOECHHE TIPaQUKOB; PACUET HCKOMBIX BEIMYUH; OLEHKY
HOrPEHIHOCTEN M3MEPEHUM; BBIBOBI.

2. B pazgene «Kpatkas Teopus» HNPUBOAATCS OCHOBHBIE ONpEIENICHHS U

¢dopmynbl. OTaenabHBIE BOMPOCH HEOOXOAWMO HM3YyYUTh MO YYEOHUKY WIIM IO KOHCHEKTY JICKLIUH.

3. B pasnmene «Omnwucanue 1a0OpaTOpPHONW YCTAaHOBKW» HAJO TEPEUYHUCIUTH
HE00X0AUMBbIe IPUOOPHI U IPUHATICKHOCTH, HAPUCOBATH CXEMY YCTaHOBKH.

4. ITpyu HEOOXOOUMOCTH COOHMPAIOT CXEMYy YCTAHOBKH U IO H3JIOKCHHOMY
QITOPUTMY BBIMOJIHIIOT U3MEpPEHUss U 00paboTKy pe3ynbraroB. Bce mamepeHus
MpOBOJATCS HE MeHee 3-X pa3. [ HarassgHOCTH, pe3yibTaTbl MU3MEPEHHUN U
BBIUMCIICHUH cienyeT ohopMuUTh B BUjie Tabull B paszaeie «M3mepenus u oopadboTka
pEe3yJIbTaTOB». B HEKOTOPBIX CIIyYasix pe3yJIbTaThl U3MEPEHUI U pacueT HHU3UUIECKUX
BEJIMUMH TMPEACTABIAIOT B BUJie TpadukoB. B 3TOM ke pasnere oTdyera mpUBOISTCS
pe3yJIbTaThl BEIYMCIEHUS MTOTPEIIHOCTEN U3MEPEHUN U BBIYUCIICHU .

5. Ilo pe3ynbTataMm paboOThl HEOOXOIUMO C/IETATh BBIBOJ.

6. Paborta cuurtaercs NMPUHATON, €CIU TPEJCTABICH OTYET C MPABWIBHBIMU

pe3yjibTaTaMUu U JaHbl OTBETHI Ha BOIIPOCHI IIPCIIOAaBaTCIIA.

[Topsimok BeIMOMHEHUS PaOOT MPUBOAATCS B COOTBETCTBYIOIIMX HHCTPYKIUAX K TAOOPATOPHBIM paboTaMm.
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PatoTa Nel..oeuuiiiiereennniireeeereeenesseceseennneeens® HACOB CPC...vvvvnnniiieeneennnnnneess..3 4YACOB

BBeenue B J1a00paTOPHBIN NPAKTHKYM.

OcHOBHBIE TPABUJIA TEXHUKHU 0€3011aCHOCTH.

IIpaBuia npoBegeHNUs IKCIIEPUMEHTA.

CamocrositensHas pabora cryaenra (CPC).

Posns camocTosTenbHOM pabOTHI CTy/IEHTA B peaan3alMy 3a1a4 JJabopaTOPpHOro MPAaKTUKYMA.

OtuéT mo nabopaTopHO padoTe.

3HCM€HTapHa${ CTaTUCTHYCCKas 06pa60TI<a PE3YyJIbTAaTOB I/I3MepeHHﬁ

KOHTpOJ’IbHLIe BOIIPOCHI:

l.

AN O

10.
11.
12.
13.
14.

15.
16.

17.

18.

Kak onpenensiercs cpennee apudmernyeckoe 3HaU€HUE U3MEPEHUs?
Yro HazpIBaeTCs a0COTOTHOMN MOTPEIIHOCTHIO U3MEPEHHS?
Uro Ha3bIBaeTcs cpeHel abCOMOTHON MOrPeIHOCTRI0?
Uro HazbIBaeTcst aOCOMOTHON MOTPEITHOCTHIO?
Kakue nundpsl Ha3bIBatoTCA 3HAYAIUMU?
Ckonbko 3Havamux HUQp coxpaHseTcs B YAaCTHOM IpH JeNIeHHMHM NpUOJIMKeHHoro yuciaa 2784 Ha
npubamxenHoe yncio 1,53?
CkoybKO 3Havamux mMudp coxpaHseTcss B MPOU3BEICHHUHU, €CIIM MEPEMHOKUTh MPUOTMKEHHBIE YHCTa:
831 mn 0,457
CkonbKo 3Havanux Hudp coxpaHsercs B OTBETE, €Cu NpHOIMKeHHoe yicio 4,25 Bo3BeCTH B Ky0?
Kakass oTHocuTenbHas MOIPEIIHOCTh CUUTAETCS YAOBIETBOPUTEIBHOM BO MHOTHMX TEXHHUYECKUX
pacuerax?
Haiiti aGcomoTHy0 ommOKy BhIpaxenus: V=nR*H.
Kaxue u3mepeHns Ha3bIBalOTCS NPSAMBIMU, KAKHE — KOCBECHHBIMU?
Kak ornpenenstorcss nOrpeiHoCT! NPSIMBIX U3MEPEHNI?
Kax BpIUUCISIOTCS TOIPEIIHOCTH KOCBEHHBIX U3MEPEHUI?
N3mepenus kakux (U3MYECKUX BEJIMYMH B JaHHOM abopaTopHON paboTe SIBISIOTCS MPSMBIMH, KaKUX
— KOCBEHHBbIMU?
Kakue ommOku Ha3pIBalOTCS CUCTEMATUYECKUMHU, KaKue — CITy4aiHbIMU?
[TocnenoBaTenbHBI y4eT KaKMX CHUCTEMAaTHYECKUX MOTPEHIHOCTeH OBUT MpojeNaH B HACTOSIICH
nabopaTopHo# padote?
VYKka3aTb BO3MOXKHBIE HCTOYHUKHM CHCTEMAaTHYECKHMX IOIPEHIHOCTEH, HEYYTEeHHBIX B JaHHOU

nabopaTopHoii padore.
L
HaiiTi abCOIFOTHYIO M OTHOCHTEIBHYIO OIIMOKH CIISIYIONIEero BeIpakeHus: Q=k & t
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Jluteparypa

1. Csero3apoB B.B. OcHoBbI crarucTHueckoii 00pabOTKH pe3ynbTaToB u3MepeHwidl. M.: M3a-Bo

MU®U, 1983r. 40c

2. besukoBuu S.C. [Ipubnmxennsie BerauciaeHus. [ UTTJI, 1962.

3. ®wusnueckuit npaktukyMm / [log pen. B.M. UBeponosoii. M.: Hayka, 1967. C. 7-40.

PatoTa No2...eeeeiiereiiiereneeereneeenenenennneeennseess 3 Hacop CPC.................2Uuaca

N3mepenue JTuHEHBIX pa3MepoB U 00bEMOB TBEPIBIX TeJl.

HEJIb: O3HakOoMJIEHHE C OPUHIMIIOM pabOThl IITAaHTCHUUPKYJS, MUKpoMeTpa .OCBOGHHE COBPEMEHHBIX

METOZIOB CTAaTUCTHUYECKOW 0OpabOTKH pe3yabTaTOB H3MEpEHHH W Topsaka OQOpPMIIEHUS OTYETOB II0

MMPUBCACHHBIM UCCIICAOBAHUAM.

OBOPYJOBAHME: IllTanreHIMPKYJIb, MUKPOMETP, TeJa IIUIMHAPUIECKON (DOPMBI.

Bomnpocsl k 1onycky:

1. Yto npexacrasisieT co60i HOHIYC?

2. Kak mpou3BOAUTCS OTYET pazMepa MpeaMeTa ¢ MOMOIIbIO
HOHHUYyca?

3. Kakoli HOHMYyC y IITaHTE€HIMPKYJIsI? Y MUKpomeTpa?

4. KakoBo yCTpOMCTBO IITAHT€HIIMPKYJISI?

5. KakoBo ycTpoiicTBO MuUKpomeTpa?

6. Eciin MOKHO MU3MEPUTBH JINHENHBIE Pa3MepPBI TeJIa 1 MUKPOMETPOM
U IITAaHTCHIUPKYJIEM, KaKUM IPUOOPOM BBl BOCIIOIb3YETECH?

7. BeiBecTH opmymy Uit pacuéra TUIOTHOCTH IFITHHAPA.

8. BeiBectu hopmyiy aiis pacdyéra morpenrHoCcTH.

L 1111 i T Ly 2 £ T4
N3yuyeHnne 3aK0HOB NajJeHUsI HA MalIMHe ATBY/AA.

[IpoBepka 3aKOHOB IyTH.

[TpoBepka 3aKOHOB CKOPOCTH.

ITpoBepka BTOporo 3akoHa HeroToHa.

Omnpenenenue yckopeHus: CBOOOTHOTO TaICHUS.

CPC....cevvuveveeee2 9aca

I_Ie.]'[l): HN3YUCHUC 3aKOHOB JUHAMHUKHU IMOCTYMATCIIBHOTO IABWIKCHUSA TCII, HpI/IO6p€T€HI/I€ HaBBIKOB pa60T1)1 C

CUCTEMATHUYECCKUMU U CJ'Iy’-IElfIHBIMH OIINOKaMH.

KonTposabHbIE BONPOCHI:

1. Kakoii Bux B KoopauHarax [X, t°] umeer rpaguk paBHOYCKOpeHHOro aBMkeHus? Kak ¢ ero moMoIso

BBIYUCJIIUTH YCKOPCHUE Z[BI/DKGHI/ISI?

2. Tlomyuenue GhopMymsl 1S TIOJICYETAa MTHOBEHHBIX 3HAUYEHUN CKOPOCTH M YCKOPEHHUSI.
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3. Kak ompenenuTh CHUIIy HATS)KEHHUsS HUTH, CBS3bIBAIOIIEH TPy3bl MPU PABHOMEPHOM U YCKOPEHHOM
nerkeHnn cuctembl? [lomydnre pacueTHbie popMyiisl (0e3 yueTa Macchl 0J10Ka).

4. Kak HaliTM BENIWYWHY W HAIpaBJICHHE CHJIBI JaBJICHUS HAa OCh OJIOKAa B CIIy4asX PaBHOMEPHOTO W
PaBHOYCKOPEHHOTO ABW)XEHUS cucTteMbl rpy3oB? [lomyuure pacuerHbie dopmyibl (0e3 ydeTra MacChl

O1oka).

—_—

5. Kakoil Bua UMeeT TpaeKTOpHUsl paBHOYCKOPEHHOTO ABUKEHUS, €CIIM BEKTOPBI F u Vo ne comanaror mo

HaIpaBJIEHUIO?
Kaxk coznaercs paBHOMEpHOE IBUKEHUE IBYX IPY30B Ha MalinHe ATBya?
KakoB MeTon nu3MepeHus yckopeHuil Ha MamHe ATBya?

Briseaure hopmyity A yCKOPEHUS C YY€TOM CHITBI TPEHHUS.

© % N o

[Tokaxxute, UI3MEHUTCA JIU HATSHKEHUE HUTU MPU JIBUXKEHUH TPY30B, €CIU OAUH MEPErpy30K 3aMEHUTH
apyrum?

10. Kak u3MeHHUTCSI YCKOpEeHHE CBOOOHOTO MaICHUS MPY YBEIMYCHUH BBICOTHI TTAJCHHS Ha/l ITOBEPXHOCTHIO

3emnu?

11. YUemy paBHO ycKOopeHHUE CBOOOIHOTO maieHus Ha skBaTope? Ha momtoce?
Jluteparypa:

1. CrpenxoB C.1. Mexanuka. M.: Hayka, 1965. §§ 16-23.

2. MarseeB A.W. Mexanuka u teopus otHocutenbHocTd. M.: BIII, 1986. §8, §18-19.

Patora Ned.....ccovvviniiiiiiiiiiiiiiiiiiiinieciiiiniecnecnenne2 9aca CPC................2 yaca
Onpenenenue MOAYJIsl CABUIA M BeleCTBA MPOBOJIOKH.

Heasb padoThl: onpeneinuTh MOAYJb CIBUTa MaTepHajga MPOBOJOKH METOJ0M KPYTHUJIBHBIX KOJIeOaHUH.
IIpuHagiexHocTu: npubop AN ONpeneNieHHs MOJYJS CABHra BENIECTBa MPOBOJOKH, CEKYHIOMED,
MUJUTUMETPOBAsi JIMHEWKA, IITAaHT€HIIUPKYJIb.

KonTpoabHbie BOIpPochl

1. Yem BoIpaxaercs neopmariust capura?

2. 3anuuuTe 3aK0H ['yka npu ciBure, OObSICHUTE €ro CYTb.

3. Yrto xapakTepu3yeT MOyJIb CABUTA?

4. Kak ONBITHBIM IIyTEM 3aMEpUTh B3aMMHBIM Yroj MOBOpPOTa CEYEHHUH Hpu KpydeHuu Opyca?

5. Onpenensiercsd 1M HENOCPEACTBEHHO W3 ONbITA BEJIMYMHA MoAyns casura G wim

7K€ BBIYUCIIAETCS HA OCHOBAHUM ONBITHBIX JAHHBIX?

6. Kakue ¢usnueckue mocrosiHHbIE (kKpoMe (G) XapaKTepU3ylOT yIpyrue CBOMCTBa

HU30TPOITHOI'O TCJ1a, U UMCCTCH JIU MCIKIY HUMHU CBS3b?
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Jluteparypa:

1.
2.
3.

MatseeB A.l1. Mexanuka u Teopust oTHocuTenbHocTH. M.: BII, 1981.
CrpenkoB C.I1. Mexanuka. M.: Hayxka, 1981.
CuByxun J1.B. O6mmii kypce pusuku. Tom 1. Mexanuka. —M.: U3a.-Bo Hayka, 1989. §§73-80.

PaBOTA NO . eeuriiiiiereennnrereeeereeessessecasensssesssensennssssss2daca CPC...........2uaca

Omnpenesenne ko3(ppuuMeHTa BHYyTPeHHero TpeHus mo Mmeroay Crokca.

Leas padoTbl: n3MepeHne KodpPpHIMeHTa BHYTPEHHETO TPEHUS UCCIIEAYEMON KHUIKOCTH, YIITyOJIeHHe 3HAHUI

3axkoH0B HeroTOHA.

IIpubopsl 1 MaTepHaJIbI: IPO3PAYHBIN HWIMHAPUYECKUN COCYl C UCCIIENYEMON KUIKOCThIO, METAJNINYECKUE

LIApUKH, MUKPOMETP, JIMHENKA, CEKYHIOMED.

KonTposabHbIE BONPOCHI:

AN O i

Kaxue nmponeccsl B razax u ®)UAKOCTAX OTHOCSTCS K SIBICHUSAM nepeHoca? YTo KOHKPETHO MEPEHOCUTCS
B 3THX Ipoueccax?

BcenencrBue uero BO3HUKAOT CUIIBI BHYTPEHHETO TpeHus? Kak oHM HarpaBiieHbI?

Ousnueckuii cMbIca KO3 PUIMEHTa THHAMUYECKON BI3KOCTH KHUJIKOCTU?

Kak 3aBucuT BA3KOCTB ra3a v )KUAKOCTU OT TEMIEPATYPbI?

N3znoxure cyts MeToa CTOKCa 171 onpeaeneHus Ko3pPpUirueHTa BHyTPEHHETO TPEHHSI AKHUIKOCTH.
[Touemy ¢opmyna Crokca cnpaBeanuBa IpU MEJIEHHOM PaBHOMEPHOM JBWKEHMU ILIapuUKa Majoro
nuaMeTpa B 6e3rpannuHoil cpene? Uto o3HavaeT noHsTue "6esrpannyHas cpena'?

Kaxue cunpl 1eficTBYIOT Ha MIapUK, NaJal0MUN B BA3KOM KUAKOCTH?

Ha xakoM yd4acTke TpaeKTOpUHM MaJarollero Mapuka pe3yJbTHpyHolas cuia paBHa Hymwo? Kakos
XapakTep JBWKEHUS IIapUKa Ha 3TOM y4acTKe?

Kak m3meHuTCs KOAXPPUIMEHT ITUHAMUYECKOW BS3KOCTH KHJKOCTH, €CIU JUIMHA IHIMHIPUYECKOTO

COCy/Jla yBEIUYUTCS BABOE?

10. Chopmymupyiite 1 3akon HeroToHa.

Jluteparypa:

1.
2.

CagenneB U.B. Kypc ¢pusuku. Mexanuka. MonekynsapHas ¢pusuka. M.: Hayka, 1989. C. 38-39, 131-147.
CuByxuH /[.B. O6muit kypc ¢pusuxu. Tom 1. Mexanuka. —M.: U3n.-Bo Hayka,§§ 89-97.

PABOTA NOO...ovreeierriienreeienreeeereecenrencenssneennseeenssseessdaaco CPC.............49ac0
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Omnpenenenne yCKOpeHHsi CBOOOJHOIO NAJeHHUs] C MNOMOIIbI0O OOOPOTHOIO M  MATEeMAaTHYeCKOIo
MasiTHUKOB.
Leab: 03HaAKOMUTHCS C 3aKOHOMEPHOCTAMU KoJIeOaHUI MaTeMaTH4ecKoro U (pU3NUecKoro MasiTHUKa U C OJHUM
U3 CIOCOOOB OIpeeneHus] ycKopeHHus cBoOoaHoro mnaaeHus(TeopeTnueckuii marepuan K JabopaTOpHOH
paboTe U3yYUTh CAMOCTOSATEIBHO — 84aCOB).
Oo6opynoBanue: 000pOTHBIH ((hHU3NYECKHIT) I MATEMAaTHIECKU MAasITHUK, CEKYHIOMEp.
Bomnpocsl k nonycky:
1. 3anummuTe ypaBHeHHE KoJieOaHUH (PU3UIECKOTO U MATEMAaTHIECKOTO MAaSTHUKOB: X = f(t).
2. OT Kakux BEIWYMH 3aBUCAT IHKIWYECKass dYacToTa ® U mnepuon konebanuit T ¢usznueckoro u
MaTEeMaTHYECKOT0 MasiTHUKOB?
3. Kak M3MEHSI0TCS MOMEHT MHEpLUUU U Tepuoj KojeOaHud OOOpOTHOrO MasiTHMKAa NPU W3MEHEHHUU OCH
BpallieHus 000pOTHOT'O MasiTHUKA?
4. Kak ompenensieTcs mpuBeeHHAs TMHA (PU3NUECKOT0 MasTHUKA?
5. BeipaxxeHue Juisl BpalaTeJIbHOr0O MOMEHTa MaTEMaTHYECKOI0 MasiTHUKA.
6. U3 kakux cooOpakeHU! PEeKOMEHAYETCsl OTKJIOHSATh MasTHUKU OT IMOJIOKEHUS PAaBHOBECHS HA JOCTATOYHO
MaJblid yroa (4 ... 5°)?
7. C xaKoii 11esiblo B paboTe U3MEHSIOT OCH BpaIIeHUsI 000POTHOTO MasiTHUKA?
8. Kak B pabote HaxonsaT 3HaueHue nepuona T0, He u3MeHsromeecs npu o0paneHny MasiTHUKa?
9. C kaxoii uensto ctpost rpadguku T = (1) st o6opoTHOrO MasiTHUKA?
10. Kakue BeTuIrHBI ONPEACTISAIOT 110 ATOMY Tpaduky?
KoHTpoJibHBIE BONIPOCHI:
1. B uém cocrouT MeTOJ OIpeNeNeHus] YCKOPEHHs CBOOOJHOTO TaJeHHs C TOMOIIbI0 MaTeMaTHYECKOTO
MasiTHUKa? OU3NYECKOr0 MasSTHUKA?
2. YTo MOXHO CKa3aTh O MepHoJaxX MasTHUKOB MPH PAaBEHCTBE MPUBEICHHOW IIMHBI (PU3UUECKOTO U JJIUHBI
MaTEeMaTUYECKOro MasiTHUKOB?
3. B uém MOryr cocTosTh NpPUYUHBI pa3Iuuusl YCKOPEHUs CBOOOJHOIO NAaACHHUSA, ONPEAEIEHHOIO
AKCTIEPUMEHTAIIBHO, M H3BECTHOTO 3HaUeHU (g=9,8]1 m/c2)?
4. [Touemy yrioBas aMIUIMTYAa KojeOaHUN MasTHUKA HE JOJKHA MPEBBIIIATH MATH IPaLycoB?
5. Kak MOXHO U3MEHUTH NepHo/] KojeOanuii puzndyeckoro mastauka? [IpuBenéunyro auHy?
6. Kak Oyzer Bectu ce0st pU3NUECKUil MAITHUK, €CITH COBMECTUTH TOUKY €r0 TOJ[BECa C IIEHTPOM Macc?
7. Kak 3aBUCHUT BeIMYMHA YCKOPEHHUSI CBOOOTHOTO MAJICHUs OT MUPOTHI?
8. Uto mpou3oiAET ¢ meproaoM KosiebaHuil Mpu mepeHoce MaTeMaTHUeCKOTro MasiTHUKA C MOJII0ca Ha HKBAaTop?
9. Kakum BbIpax€HUEM ONPEIETAETCI MOMEHT HHEPIIUU MAaTEMAaTUYECKOTO MassTHUKA?

Jlureparypa:

1. MarseeB A. 1. Mexanuka u teopust oTHocutenbHocTH . M.: BIII, 1986.§§50-53.
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2. Crpenkos C.I1. Mexanuka. M.: Hayka, 1975.§§39-47.

PalO0TA NOT . uiritiiiniiienenreerensseresesenesesenenesennnesennseesssduacop CPC.................2 HACOB

IIpoBepka 0CHOBHOI'O ypaBHeHUs] AUHAMUKH BPallaTeIbHOI0 ABUKEHHS.

He.]'lb paﬁon: OHpeI[CJ'II/ITB MOMCHT HWHCPLIUU MasATHUKA O6ep6e1<a, HCIOJIb3YySA 3aKOH COXpaHCHHA H

MMpEBpaAlICHUA SOHEPTHUU, U U3YUUTH 3aBUCHUMOCTh MOMCHTA HHCPUHU OT PACIIONIOKCHUSA MAaCC Ha KPECTOBUHAX.

Ipunannexnoctu: Mastauk O6epbeka, HaOOP TPy30B, MITAHTCHIIUPKYJITh, CEKYHIOMED.

Bomnpocsl K 10mycky
1. MaiiTe onpeneneHue BEIUYUHBI YTII0BOIO YCKOPEHUS.
2. Yto Ha3bIBAIOT MOMEHTOM CHUJIBI?
3. UTto Takoe€ MOMEHT UMITyJIbCa Tea?
4. Kakas Benu4uuHa SBJISIETCS MOMEHTOM MHEPLIUU MaTepUaIbHON
TOYKU?
5. UeMy paBeH MOMEHT UHEpPLINU Tea?
6. B Kakux eAMHMIIAX U3MEPSIOT YIIIOBOE YCKOPEHUE, MOMEHT CHJIBL,
MOMEHT UHEPLIMHA, MOMEHT UMITyJIbCca?
7. ChopmynupyiTe 3aKOH AMHAMUKH BPAIIATEIbHOTO JIBHKEHUS
8. Kakoe BpallieHue Teaa Ha3bIBalOT PpAaBHOYCKOPEHHBIM, KAKOBBI €10
yCI0BUA?
9. Kak HanpaBieHbl BEKTOPHI €, M 1 MOMEHT nMmItyJibca tena L?
10. OT yero 3aBHUCAT: a) YIIOBOE YCKOPEHNUE MAITHUKA, 0) MOMEHT
MHEPLIMY MasiTHUKA, B) MOMEHT CUJIbI, IEUCTBYIOLINI Ha MasTHUK?
11. Kakue BeTu4IrHBI ONIPEICTISAIOT HAKJIOH MIPSIMOI Ha Tpaduke € =
f(M)?
12. Kak B paboTe U3MEHSIIOT MOMEHT CHJIbI?
13. Kakuie BennunHbI B paboTe U3MEPSIOT AJIS ONpeeSICHHs
BEJIMYMH € U M?
KonTposbHbIE BONPOCHI:

1. OOBACHUTH 3aBUCUMOCTh MOMEHTA HHEPIIMHM MAsITHUKA OT PACIIONOKEHHS
Ipy30B Ha KPECTOBHUHE.

2. Kaxkum Oyzaer nBuxeHHe MasgTHUKA [IPU OTCYTCTBUU TPEHUs?

3. BeiBectu pacueTHyro (GopMysTy AJIi MOMEHTA UHEPLUH ?

4. JlelicTBYyeT 1M 3TOT 3aKOH B JAaHHOM JKCIIEpUMEHTE?

Jluteparypa:

1. MargeeB A. 1. Mexanuka u Teopust otHocutenbHoctd . M.: BIII, 1986.§§31-34.
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Padora NeS.....cccovvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiicneneeduacop CPC..............2UuacoB

OmnpenesieHne MOMEHTa MHEPUHMH U NpoBepka Teopembl LTeiiHepa MeT010M KPYTHIBHBIX KOJ1e0aHUIM.
Henanb: onpenenute MOMEHT MHEPLUU JUCKA PACYETHBIM U SKCIIEPUMEHTAIIBHBIM METOAAMHU.

Oo0opynoBanme:  TpUPUIAPHBIA TMOABEC, HAOOp THPb, MITAHTCHUUPKYJb, CEKYHIOMEp, OOpaslbl i
U3MEPEHMSL.

KoHnTposibHbIE BONIPOCHI:

1. YeMy paBeH MOMEHT MHEPIIMHU MaTepUAIbHOU TOUKH?

2. OT KaKkMX BEJIMYUH 3aBUCUT MOMEHT MHEPLIUU AHUCKA?

3. UeMy paBeH MOMEHT UHEPLIUHU TBEPJIOTO T€JIA OTHOCUTEIBHO OCH?

4. B xakux eIMHHALIAX U3MEPSIOT MOMEHT UHEPLIUH?

5. YUeMmy paBeH MOMEHT UHEPIIMU CUCTEMBI T€J OTHOCUTEIBHO KaKOH-TO OCU?

6. 3anuumnTe 3aKOH COXPaHEHMsI SHEPTUU AJISl CUCTEMBI " TUCK—Tpy3".

7. Ha 9TO pacxoayeTcs MEXaHU4ecKasi JHEPTUs B CUCTEME:

a) MOTeHIMAJIbHAS YHEPT Ul TPy3a MPH €ro OMYCKAHUU;

0) KMHEeTHYecKasi PHEPTHs CUCTEMBI IIPH IBYKEHUH IPy3a BBEPX?

8. Kakoe nosoxeHue rpysza COOTBETCTBYET HaUOOJbIIeH KHHETUYECKOM SHEprui MaXoBHKa?

9. o kakoit popmyre onpenestoT padoTy, 3aTPauCHHYIO Ha TIPEOI0JICHUE CUJT TPCHHUS?

10. YUemy paBHa paboTa MOCTOSIHHOI'O MOMEHTA CHJIbI?

KonTposabHbIE BONPOCHI:

1. B uem cocTouT MeToa ompeseneHuss MOMEHTa WHEpLUH AUcKa B JTaHHOM pabore? Ilo kakoit (opmyne ero
PacCUMUTHIBAIOT B OMbITaxX?

2. YUem oOycioBiieHa IOTPEITHOCTD B IaHHOK paboTe?

3. OT Kakux BEJMYMH 3aBUCUT KHUHETHUYECKAsl JHEpPrusi Tejla IMpH IMOCTYNATEIbHOM M BpPAIIATEIbHOM
IBUKEHUAX?

4. Yro xapakTepu3yeT MOMEHT UHEPLIUY MaTepUaIbHONW TOUKH, Tesa?

5. OT Kakux BEJIWYWH 3aBUCUT MOMEHT UHEPIINU Tena?

6. Chopmynupyiite u gokaxkute Teopemy LlTeitHepa.

7. Kak paccunThIBalOT MOMEHT WHEPILIUH TBEPJIOTO TEJIA CIIOKHOU (OopMBbI?

8. HaiiTu MOMEHT MHEPIIMHU OJTHOPOIHOM MUPAMHU/JIBI, OCHOBAHUEM KOTOPOU CIY>KUT KBAJpaT CO CTOPOHOH a,
OTHOCHUTEINIHO OCH, MPOXOAIIEH uepe3 BEpIINHY U IEHTP OCHOBaHUsA. Macca mupaMu/ibl paBHa m.

9. JIBe maTepuaibHble TOUYKU ¢ MaccaMd m1 U m2 coeTMHEHBI KECTKUM HEBECOMBIM CTepxHeM IiauHbI 1. Haiitu
MOMEHT HHEPLHMH 3TOM CUCTEMBI OTHOCUTENBHO NEPIIEHUKYIIIPHON K CTEPKHIO OCH, IPOXOSAIIEH Yepe3 LIEHTP
Mmacc.

Jluteparypa:
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1. CrpenkoB C.II. Mexanuka. M.: Hayka, 1975. § 52, 59.
2. CuyxuH JI.B. O6uwmii kypc ¢pusuku. Tom 1. Mexanuka. —M.: U31.-Bo Hayka,§42.

Pabora Ne9.....cccevvviiiniiiiiiiiiiiiiiiiiiiiienneee3uacos CPC.eell 2 Hac
N3yuyeHnnsi 3aKOHOB COXpaHEHHUs] UMIYJIbCA M JHEPrUM NPHU yaape.
IIpuHaaIeKHOCTH: YCTAHOBKA.
KonTposbHbIE BONPOCHI:
1. Oxapakrepu3yite BUJbl y1apOB, YKAKUTE KAKUE 3aKOHBI IIPH yAAPE BBITOIHAIOTCS?
2. ChopmynupyiiTe 3aKOH COXpaHEHUS] UMITYJIbCa, B KAKUX CIy4asx OH HE BBIOJIHACTCS?
3. OnpenennuTe CKOPOCTH TET OJMHAKOBOM MAaCChl IOCJIE y/1apa B CICAYIOMIMNX CIIydasx:

1) mepBoe TeNO ABUKETCS BTOPOE MOKOUTHCS.

2) oba Tena ABMKYTCS B OJJTHOM HalpaBJICHUH.

3) oba Tena ABMKYTCS B IPOTHBOIIOJIOKHOM HATPABICHUH.
4. Onpenenure BEIMYNHY U3MEHEHMS UMITYJIbCA PABHOMEPHO BpalIAOLIEHCs 110 OKPYKHOCTH TOYKM MacCcod m.
Yepes nonTopa, 4yepe3 4eTBEPTh NEPUOA.
5. ChopmupyiiTe 3aKOH COXpPaHEHUS MEXAHWYECKOM SHEPrHM, B KAaKMX CIy4asx OH HE BBIIOJIHSETCS.
6. 3anmummre (GopMyNnbl I OompeAesieHUusT KOA(PQHUIIMECHTOB BOCCTAaHOBICHUS CKOPOCTH W JHEPIHH,
00BsICHUTE PUINUECKHUIT CMBICII.
7. OT 4ero 3aBUCHUT BEJIMYMHA MOTEPHU SHEPTUU MPU YACTUYHO YIPYToM yaape?
Jlutreparypa:

1. MatseeB A. U. Mexanuka u teopust otHocutesnbHocTr . M.: BILI, 1986.§§39-41.

2. CusyxuH JI.B. O6mmii kypc pusuku. Tom 1. Mexanuka. —M.: U3n.-Bo Hayxka.

Palo0Ta NoL(.euuuuiiriereeennniireeeeeeeenesseecseensnenneeensansssss2daca CPC............2uaca

Onpenenenue MOMEHTAa HHepUUH B MalluHe ATBYyJa.

Hean padoThl: M3yueHUE BPAIATEILHOTO U MOCTYNATEIbHOTO JBMKEHUN Ha MallMHE ATBYJa, ONpeaesieHue
MOMEHTa UHEPIMH OJI0Ka U MOMEHTA CHJI TPEHUS B OCH OJIOKa.
IIpubGopbl ¥ NPUHANAJIEKHOCTH: MamMHa ATByJa, Ha0Op TPy30B, CEKyHIOMEp, MaciuTaOHas JIUHEHKA.
KonTposabHbIE BONPOCHI:

1.YT0 Tako€ MOMEHT CUJI U MOMEHT MHEPIUU?

2. MoMeHTHI KaKuX CUJI IEUCTBYIOT HA OJI0K?

3. Kak paccunrtats MomMeHT uHepmuu 61oka? ChopmymnupoBats Teopemy LlTeitHepa.
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4.YxaxuTe BO3MOKHbIE IPUYMHBI HECOBIAJCHMSI SKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB C PACUETHBIMHU.
Jluteparypa:
1. Crpenxo C.II. Mexanuka. M.: Hayxka, 1975.

2. MarseeB A. 1. Mexanunka u Teopus oTHocutesnbHocTH . M.: BIII, 1986.

Padora Nell.....cocviiiiiiiniiiiiiiiiiciiinecnenneeeee29aca CPC.............2 Haca
Onpenesienne K03 PUUUEHTA TPEHUS CKOJIbKEHHUS.
Heab pabdoTbl: omnpenencHue KOdPPUIIMEHTa CUIBI TPEHUS CKOJNBXKEHUS MeTonoM peicimuubl. [Ipubopst u
IpuHaaiexHOCTH: JOCKa, pEHCIIMHA, TEJIO, UMEIOIIee JABE T'paHH, MOKPBITbIE PA3NMYHBIMU MaTepHUaJlaMU,
JIMHEWKA.
KoHnTposibHBIE BONIPOCHI:
1. Kakue Tumnsl TpeHus Bel 3HaeTe?
. Kax Beruncnsercs cuna TpeHusi?
. Kak onpenensercs ko punuent tpeHus?

. Kakoe ¢pynmameHTaibHOE B3aUMOICHCTBUE OMPEEsIeT BOSHUKHOBEHUE CHIT TPEHUS?

2
3
4
5. Kak MOXHO U3MEpUTh BEIMYUHY CHIIBI TPEHUS CKOJBKECHHUS?
6. [IpencraBbTe rpaduvecK 3aBUCUMOCTD CUIIBI TPEHUS OT CKOPOCTH CKOJBKCHHUS.
7. KakoBa poiib cui TpeHus B nipupojie?

8

. Uem TPEHUC CKOJIBKCHHUA OTIINYACTCA OT TPCHUSA KaueHus?

Pabora Nel2.....ccevnviiiiiiiiiiiiiiiiiiiiiiiiiiieieniennenneee29aca CPC....lll 0 219aC2
Omnpenenenne MOMEHTa HHePHMHM TeJl H INPOBepPKa TeopeMbl O MNapa/lIeJbHBIX OCAX MeTOI0M
KPYTWJIBHBIX KOJ1e0aHUI.
IIpuHagaexkHOCTH: TPUPUIAPHBIN ITOJBEC, 1Ba TeIa OJAMHAKOBON MaCChl, CEKYHIOMED.
KoHTpoJibHBIE BONIPOCHI:

1. Yto Ha3pIBaETCSI MOMEHTOM MHEPLIMU U B KaKMX €AMHULIAX OH U3MepsieTcs?
Yro Takoe MoMeHT cuiibl? ChopMmynupyiite ycioBrue paBHOBECHS TBEPJOTO Tea.
Kaxoit 3aKOH MOJI0’KEH B OCHOBY BBIBOJI Pacue€THON (OPMYJIbI?
[onmyuute hopMyiTy OCHOBHOTO 3aKOHA JMHAMUKH BPAIATEIbHOTO JBM)KEHUS TBEPIOTO TEa.
Chopmymnupyiite Teopemy [toiirenca-1lreiinepa.
B yem oTnnumne KpyTHIIbHBIX KOJeOaHUM OT KoneOaHuil pU3ndeckoro MasTHuKa?
[Touemy HaTsKEHHE HUTEH TPUPHUIAPHBIN OJIBEC COBEPILIAET KPYTHIIbHbIE KOJIeOaHUs?

[on neficTBHEM Kakoi cHiIbl TPUQPHUIISPHBIN MOJIBEC COBEPIIAET KPYTHIIbHBIE KOJeOaHus?

o ® N kv D

MoryT JIu Macchl Teja pacCMaTPUBATHLCS, KaK COCPEAOTOYCHHAs B €ro IIEHTP Macca, eclid TpeOyercs

paccyuTaTb MOMCHT MHECPIIUU.
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10. I[Ba JAUCKAa OAUHAKOBOI'0 BECa U TOJMIUWHBI CACTIAHBI U3 MCTAJIJIa Pa3JIMIHBIX mwIoTHocTel. Kakoi 13 HuX

o0ramaer 60IBIIUM MOMEHTOM HHEPITUH?

Jluteparypa:

1. Margee A. 1. Mexanuka u Teopusi oTHocuTenapHocTd . M.: BIII, 1986.

2. CrpenkoB C.II. Mexanuka. M.: Hayka, 1975.

3. Xaiikun C.I1. ®usnyeckue ocHoBbl MexaHuku. M.: Hayka, 1971.

Ha3Banue pa6boThbl

AyJIUTOpPHBbIE 3AHSATHS

O6opynoBaHue

Yacel

Bsenenue B
MPAaKTUKYM.

nabopaTOPHBIN

N3mepenue JMHEHWHBIX pa3sMepoB U
00BEMOB TBEPJIBIX TEII.

[IITanreHnnpKyIb, MUKPOMETD,
TeJa HJIMHAPUYECKON (hOopMBbI

N3ydyeHue 3aKkoHOB
MaimuHe ATBYJa.

IIaacHus Ha

3KCH€pI/IM€HTaHLHaH YCTaHOBKa

Omnpenenenne  Momysst
BEIIIECTBA IIPOBOJIOKH.

caBura H

npulop JUIsl ONpeAeNeHUus] MOIYJIS
CABUTa  BEIIECTBA  MPOBOJIOKH,
CEKyHJIOMED, MUJUTUMETPOBAS
JTUHEHKa, TaHTeHIUPKYJIb

Ornpenenenue
BHYTPCHHETO
Crokca

KodpdunmeHTa
TpEeHHS IO METOAYy

MPO3payHbII HWIAHAPUYECKUN
COCYJl C HCCIEyEMOU JKUIKOCTBIO,
MeTaJJTNYeCKHe HIapUKH,
MUKPOMETP, JINHEWKA, CEKYHAOMEp

Ompenenennue yCKOpeHus: CBOOOHOTO
MaJICHUs] C MOMOIIBI0 OOOPOTHOTO |
MaTeMaTu4dcCKoro

00OpOTHBIH (pusmueckmii) u
MaTeMaTHICCKHA MasiTHHK,
CEeKyHIOMep

[IpoBepka  OCHOBHOTO  ypaBHEHHS
JTUHAMUKH BPAIIaTEIbHOTO ABUKEHUS

MmasTHUK OOepOeka, HaOOp TPY30B,
MITAHTSHIIUPKYJIb, CEKYHIOMEP

OmnpeneneHne MOMEHTa WHEPLUU H
IIpoBEpKa TEOPEMBI [reiinepa
METOJOM KPYTHJIbHBIX KOJeOaHUH

TpuuIspHBIA NOABEC, HAOOP THUPH,
IITaHT CHITUPKYJIb, CEKyHJIOMED,
00pa3ibl Ul H3MEPEHUs

Onpenenenue koa¢duLreHTa
BOCCTAHOBJICHUS U BpEMEHHU
COyZapeHus YIPYIUX IIapoB

BKCHepI/IMCHTaHLHaH YCTaHOBKa

10.

OmnpeneneHne MOMEHTa MHEPLUM B
MairHe ATByJ1a

MmamuHa ATByZa, Habop Tpy3oB,
CEeKyHJIOMep, MaciuTaOHast TMHEeHKa

11.

Ompenenenne kKodhUIMEHTA TPEHHS
CKOJIbXXCHU A

JIOCKa, PEWCIINHA, TeJNO, UMEIoLIee
JIB€ TPaHU, MOKPBITHIC PA3IMUYHBIMHU
MaTepuaIamu, JTUHeHKa

OmnpeneneHne MOMEHTa MHEPLUHU Tell
U IPOBEpKa TEOPEMBI O MapajuIeIbHbIX
ocsxX METOA0M KPYTHJIBHBIX

TpUQWIAPHBIA TOABEC, JBa Tema
OJIMHAKOBOU MacChl, CEKYHIOMED

33




12. KoJieOanuil

BOl'[pOCI)I K 3K3aMEHY IO AUCHUIIJIMHE:

1.

W © N N kWD

—_— =
N = O

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

Mopenu B MEXaHUKE.

Cucrema CU. OcHOBHBIE ¥ IPOU3BO/IHBIE €AMHUIIBL.

CuctemMbl KOOPJAMHAT HA IJIOCKOCTH.

[IpoctpancTBeHHBIE CHCTEMBI KoopauHaT. [IpeoOpa3zoBanus KOOpAUHAT.
CHUHXpOHHU3AIUS YaCOB.

Ornucanue IBUKEHHS B KOOpIWHATHOU (hopMme.

Onucanuie IBMKEHUS B BEKTOPHOU popme.

Ornrcanne IBIKEHUS C TIOMOIIBIO TApaMETPOB TPACKTOPHH.

Yuciio creneHelt cBOOOIbI TBEPIOTO Tea.

. PaznoxxeHue 1BHKEHUS TBCPAOr'o TCJIa Ha CJIaraCMbIC IABUIKCHUA.

. HOCTYHaTeJIBHbIG ABWKCHUSA TBCPAOTO TCaA.

YIJIOBOM CKOPOCTH. YTJIOBOE YCKOPEHHUE.

MrHoBeHHas1 OCh BpalllCHHUS.

CBs13b JIMHEUHBIX U YTJIOBBIX BEJIMYHUH.

WNueprmanbHbie CUCTEMBI OTCUETA U MIPUHITUIT OTHOCUTEILHOCTH [ anuies.
[IpeoOpazoBanums ["amwies. MaBapuanTsl mpeoOpa3zoBanus [ anwmies

Hnes u cxema onbita Malikenscona - Mopiu.

[Ipeo6paszoBanust Jlopenua.

YeTblpexMepHBbIE BEKTOPHI.

. BpamarenbHoe nBHkeHHE TBEPAOTo Teja. BEKTOop »ieMEHTapHOro YIJIOBOrO NepeMelleHus. Bexrop

I/IHBapI/IaHTHOCTI/I HHTCPBAJIA. HpOCTpaHCTBeHHO HO,Z[O6HBIC U BpEMCHHO HOI[O6HBI€ HHTCPBAJIBI.

I[J'II/IHa ABWIKYIICTOCA TEJa.

Temn xona ABMKyIKUXCs yacoB. CoOCTBEHHOE BpeMs. 3aMeJUICHHE X0/1a JIBHKYIIUXCS 4aCOB.

[TonsaTue cuibl, Macchl, ummysbca. Bropoi 3akon HeroToHa.

Tperuii 3akon Hprotona

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH. MOMEHT CHIJIBI, ﬂeﬁCTBYIOHleﬁ Ha MaTCpHUAJIbHYIO TOYKY.

YpaBHEHHE MOMEHTOB JI1 MATEPUAIIBHON TOUKHU.
MOMEHT uMIyJIbCa CUCTEMbl MaTEpPUAJIbHBIX TOYEK. MOMEHT CHJIIbI, AEHCTBYIOLIEH

MaTCpHAJIbHBIX TOYCK. ypaBHeHI/Ie MOMCHTOB JJIA CUCTEMBI MaTCpHUAJIbHBIX TOUCK.

Ha CHUCTEMY
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27.

28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

Nmnynbe cuctemsl MaTepuanbHbIX TOoueK. Cuila, IEHCTBYIOIIAs HA CHUCTEMY MaTEpUAIbHBIX TOYEK.

YpaBHEHHE IBUKEHUS CUCTEMBI MAaTEPUAIBHBIX TOUYEK.

IleHTp Macc. YpaBHEHHUE NBHKEHHUS TOUKH LIEHTPA Macc.

Cucrema 1ieHTpa macc.

H3onuposaHHas cucreMa.

3aKOH COXpaHEHMsI UMITyJIbca. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

Pabora cuii. Kunernueckast sHeprus MaTepuaibHONW TOUKU. 3aKOH COXPaHEHUS KUHETUYECKOW SHEPTUu.
[ToreHnmanbHble  cuibl. MaremMaTHdecKMid KpUTepuil MoTeHuuanpHocTH mois. Pabora B

NOTEHLMAJIbHOM II0JIe. 3aKOH COXPAaHEHHUs OJHEPruu I MarepuanbHoM Touku. Hopmuposka

NOTEHI[UAIIbHOW DHEPIUH.

DHeprusi B3auMoIeUCTBUS (TIOKa3aTh, YTO CHJIA TATOTEHUS SBJISICTCS TOTCHIIMAIEHON CUIION)

3aKOH COXpaHEHMsI DHEPIUU B PEIITUBUCTCKOM ciydae. KuHermdeckas sHeprus. Ilosnnas sHeprus.

CooTHoOIIEHNE MEXy MAacCON U dHEpruel. JHEprus MOKOsI.

3aKOH COXpPaHEHUS SHEPTUU JUIsl CUCTEMBl MaTepUaIbHBIX TOUEK. CBSA3b 3aKOHA COXPAHEHUS UMITYJIbCa

C OJTHOPOJTHOCTBIO ITPOCTPAHCTBA.

CBs13b 3aKOHA COXPAHEHUSI MOMEHTA UMITYJIbCA C H30TPOITHOCTBIO IIPOCTPAHCTBA.

CBs13b 3aKOHA COXPAHEHUS PHEPTUH C OJTHOPOJAHOCTHIO BPEMEHH.

Cunpl nnepunu. O peanbHOCTH CYLIECTBOBAHUS CUII HHEpUMH. HaxoxieHne cuil HHEPLUH.

HeunepuuanbHble CHCTEMBbI OTCUETa, IBUXKYIIUECS MPSAMOJMHEHHO-MOCTYNATeNbHO (BBIpAXKEHHE CHUII

uHepuK). MasTHUK Ha Tenexke. [lanarommii MasTHUK.

HeBecoMocTs. HpI/IHI_II/IH 9KBHBaJICHTHOCTH. HeBECOMOCTb. rpaBI/ITaLII/IOHHaSI 1 MHCPTHAA Macca.

Kpacnoe cmemenue.

42.

43.
44.
45.

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

Heunepuuansasle  Bpamaromuecss cucreMbl oTcueta. (KopuommcoBo yckopenue. Boipakenue st
Kopuonucosa yckopenus. CHIbl HHEPIIMM BO BPAILAIOLIEHCS CUCTEME KOOPAMHAT.

HeunnepumanpHas cucreMa KOOpAUHAT, CBA3aHHAsI ¢ HOBEPXHOCTHIO 3emiin. MastHuk dyxko.

3aKOHBI COXpaHEHUS! B HEMHEPLIUAIbHBIX CUCTEMAX.

Junamuka tBepmoro tena. Cucrema ypaBHeHMH. [[0Ka3aTeslbCTBO 3aMKHYTOCTH CUCTEMBI YPaBHEHHU
JUIs TBEpAOro Tena. BeiOop cucteMbl KOOpIUHAT.

Tensop u"epuuu.

I'maBHbIE OCH TeH30pa nHepUMK. Haxok1eHHe IIIaBHBIX OCEH.

Teopema I'roiirenca.

Kunerndeckas Heprus BpallleHUS.

[Tnockoe nBmxenne (OCOOEHHOCTH IMHAMHKH MJIOCKOTO BM)KEHUS).

[Tnockoe aBmxenne (CkaTpbiBaHUE IUIMHAPA C HAKIIOHHON TUIOCKOCTH).

[Tnockoe nmwxenue (Masatauk Makcesa).
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53. Inockoe nBuxenne (OU3NIECKUI MASITHUK).

54. Isnxenune npu Hanuuuu cwil TpeHus (Cyxoe TpeHue, kujakoe TpeHue. Pabora cui Tpenus. fIBieHue

3actos. SBnenue 3anoca. [IpenenpHas ckopocTs. [Ipubmmkenne CKOpoCTH K TIPEeIeTIbHOMY 3HAYSHUIO. )

55. Tpenue kauenusi. CaMOABIXKYIIIHMECS CpeCcTBa TpaHcHopTa. O MpUpoIe CHUIT TPEHHUS.

56. HepeHﬂTI/IBI/ICTCKI/Ie PaKECTHI. PeakTuBHOE ABHKEHUE. YPaBHeHI/Ie JABHIKCHUA.

57. Hepenarusuctckue paxetsl. (Dopmyna [{uonkosckoro. CryneHuaras pakera. XapakTepUCTHUECKas

CKOPOCTb. )

58. Onpez(eneHHe TTOHATHE CTOJKHOBEHHS. 3aKOHBI COXpaHCHHA IIPU CTOHKHOBCHI/IHX.(I/IMHYJ'IBCB., OHCPIuu,

MOMEHTa UMITYJIbCA).
59. Yopyrue CTOJTKHOBEHHS.

60. Heynpyrue cTOIKHOBEHUA JIBYX YaCTHII.

61. Cunel Tarotenus (3akoH taroteHust Herotona. I1one BOIM3M MOBEPXHOCTH 3€MJTH.)
62. I'paBuTalInOHHAS SHEPTHUS IAPOOOPA3HOTO Tena. [ paBUTAIIMOHHBIN pajnycC.

63. /IBnxeHue nuaHeT u KomeT (YpaBHEHHE IBUKEHUS. Y paBHEHHE MOMEHTOB. [ I10CKOCTh IBUKEHUS).

64. Bropoii 3akon Kemepa.

65. Ilepsriii 3akoH Kemepa.

66. IIpobnema nByx ten. (IlpuBenennas macca. [lepexos B cuctemy LeHTpa mMacce).

Kputepun onieHkH 0TBeTa CTyAeHTAa HA IK3aMeHe:

Xapakmepucmuka omeema

oanaot

JlaH 1NOnHBINM, pa3sBEpHYTBHIM OTBET HA IIOCTABJICHHBIA BOIPOC, IIOKAa3aHa
COBOKYIIHOCTh OCO3HaHHbIX 3HaHMM 00 OO0beKTe, MPOABIAIOIIAACA B
CBOOOJTHOM ONEPHPOBAHUU MOHATHIMU, YMEHUH BBIICITUTH CYIIECTBEHHBIE U
HECYIIIECTBEHHBIE €r0 NMPU3HAKH, IPUYMHHO-CIIEJCTBEHHBIE CBSI3U. 3HaHUE 00
00BEKTE JeMOHCTPHUPYETCs Ha (DOHE MOHUMAHMS €r0 B CHCTEME JaHHOH HayKu
U MEXIUCLUIUIMHAPHBIX cBsized. OTBET (hopMyIMpyeTcs B TEPMUHAX HAYKH,
U3JI0KEH JIMTEPaTYpPHBIM SI3BIKOM, JIOTMYEH, JOKAa3aTelleH, JEMOHCTPUPYET
ABTOPCKYIO MO3ULUIO CTYEHTA.

46-50

JlaH mNOnHBINM, pa3BEpHYTHIA OTBET HA IIOCTABJICHHBIA BOIPOC, IOKAa3aHa
COBOKYIHOCTb OCO3HAaHHBIX 3HAHHUH 00 OOBEKTE, JOKA3aTeNbHO PACKPHITHI
OCHOBHBIE II0JIOKEHHS TEMBI; B OTBETE IMPOCIEKUBACTCA YETKas CTPYKTypa,
JIOTUYECKAsl MOCIEA0BATEIbHOCTh, OTPaXKarollas CYIIHOCTb PAaCKPBIBAEMBIX
MOHSTHI, TEOpUH, sBIIEHUH. 3HaHWE 00 O0BEKTE JEMOHCTpHpYyeTcs Ha (oHE
IIOHMMAHHUS €r0 B CUCTEME JAHHOW HAayKH M MEKIUCLMIUIMHAPHBIX CBA3CH.
OTBeT M3/10XKEH JUTEPAaTYpHBIM SI3bIKOM B TEpMUHAX Hayku. MoryT ObITh
JIOTIYIIEHbl HEAO0YETHl B OINPENEICHUM MOHATUM, UCIPABICHHBIE CTYIEHTOM
CaMOCTOSITEJILHO B POIIECCE OTBETA.

41-45

I[aH HOHHBIﬁ, paSBepHYTBIﬁ OTBET Ha IIOCTaBJICHHBIN BOIIPOC, ITOKA3aHO
YMCHHUEC BBIACIIUTL CYHICCTBCHHLIC U HCCYIICCTBCHHLIC IMPU3HAKHW, ITPUYINHHO-
CIICACTBCHHBLIC CBSA3MH. OTBeT 4eTKO CTPYKTYpHUPOBAH, JIOTUYCH, HU3JIOKCH B
TCPMHHAX HAYKH. O)IHaKO JONYHICHBI HC3HAYUTCIILHBIC OIMUOKN WU

36-40
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HEJ0YEThl, UCIIPABICHHBIE CTYJAEHTOM C MOMOUIbIO «HABOSIINX» BOIPOCOB
IIpernoaaBaTess.

JlaH monHbII, HO HEJOCTATOYHO IOCJIEOBATEIbHBIM OTBET HA MOCTaBICHHbBIN
BOIIPOC, HO IPU 3TOM II0Ka3aHO YMEHHE BBIJEIUTH CYIIECTBEHHBIE H
HECYIIIECTBEHHbIE NPHU3HAKW U NPUYMHHO-CIEJICTBEHHBbIE CBsi3u. OTBeT
JIOTMYEH U U3JI0KEH B TePMUHAX HayKH. MoryT ObITh JomyieHs! 1—2 omuoku
B OINpEIEIEHUH OCHOBHBIX TIIOHATHIH, KOTOpbIE CTYAEHT 3aTpyIHSIETCS
VICIIPABUTH CAMOCTOSITENIBHO.

JlaH HeoCTaTOYHO NOJIHBIM M HEIOCTATOYHO Pa3BEpHYTHIM OTBET. Jloruka u
MOCJIEIOBATEIBHOCTD U3JIOKEHHUS MMEIOT HapyuieHus. JlomylieHsl oMKy B
PacKpbITUU TMOHATHH, YymoTpeOiieHun TepMUHOB. CTylneHT He crnocoOeH
CaMOCTOSITENIBHO BBIJENINTh CYLIECTBEHHBIE M HECYIIECTBEHHBIE NPU3HAKU U
NPUYUHHO-CIEICTBEHHbIE  CBsi3U. CTyAEHT MOXET KOHKPETHU3HpOBATh
0000IIeHHbIE 3HAHMA, JI0OKa3aB Ha IMpUMepax HX OCHOBHBIC MOJOXKECHUS
TOJIKO C TIOMOIIbI0 TmpemnogaBaTens. PedeBoe odopmiienne Ttpedyer
HIONPABOK, KOPPEKLIMH.

Jlan HENONHBIA OTBET, JIOTMKAa U IIOCIEIOBAaTEIBHOCTh HM3JI0XKEHHUS MMEIOT
CylLIecTBEHHbIC HapylieHus. JlomymieHsl TpyOble OMMOKH NpU ONpeAeTIeHUN
CYIIHOCTH DPACKPBIBAEMBIX IIOHATHUH, TEOPHUM, SBIEHUH, BCIEACTBHE
HENIOHMMAaHUs CTYJIEHTOM HX CYLIECTBEHHBIX U HECYIIECTBEHHBIX NPU3HAKOB | 21-25
U CBs3el. B OoTBETE OTCYTCTBYIOT BBIBOZABI. Y MEHHE PACKPBITH KOHKPETHBIE
NposiBIICHUS O00OOIIEHHBIX 3HAHWKM HE TOKa3zaHO. PedeBoe odopMicHHE
TpeOyeT MONPaBOK, KOPPEKIIUH.

Jlan HenosHBIM OTBET, MPEACTABIAIOMMN COOONH pa3po3HEHHBbIE 3HAHUS IO
TEMe BONpoOca C  CYIIECTBEHHBIMH OIIMOKAaMH B  ONpEAETICHHUSIX.
[TpucyTCTBYIOT (PparMeHTapHOCTb, HEJIOTMYHOCTh U3I0KeHUs. CTylIeHT He
OCO3HAeT CBS3b JIAHHOTO IMOHSTHSA, TEOPUH, SBJICHUSA C APYTUMH OOBEKTaMU

31-35

26-30

JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETHM3alUsl M JOKa3aTeIbHOCTh 1-20
u3noxkeHus. Peub HerpaMoTHas. [[OMOIHUTEIBHBIE U YTOUHSAIOLINE BOIPOCHI
IIPEnoIaBarelld He NPHUBOIAT K KOPPEKLUHH OTBETA CTYIEHTa HE TOJIBKO Ha
IIOCTAaBJICHHBIN BOIIPOC, HO ¥ Ha APYIHE BOIPOCHI JUCLUTIINHBL.

He nonyyens! 0TBeTH 10 6a30BBIM BOIPOCAM JIMCHUTUIMHBIL. 0

3a yCTHBIN OTBET Ha dK3aMeHe CcTyAeHT nonydaeT 0-50 6amios.
CTyneHThI, MONyYHBIINE B XOAE TEKYIIEro W pyOekHOro KOoHTposis 56-100 6amioB, aBTOMaTHYECKU
MOJIy4al0T COOTBETCTBYIOIIYIO AK3aMEHALIMOHHYIO OICHKY.

Pesynbrupytomas oreHka CKJIAIbIBACTCS 10 COOTBETCTBYIOIIEH (QopMylie ¢ y4eTOM TEKyIled yclieBaeMOCTH,
pe3yNbTaTOB pyOekKHBIX aTTECTAIMI U YCTHOTO OTBETA Ha SK3aMEHE.

[IIxasia UTOroBOM akaJeMUYECKOM YCIIEBAEMOCTH CTYICHTOB IO JUCHUILIAHE

Cucrema ouenoxk COI'Y

Popma Cymma HasBanmue

KOHTPOJIsI 0aJ1J10B
86 - 100 OTJIMIHO
71-85 XOPOIIO

DK3aMeH
50-70 YJOBJIETBOPUTEIHLHO
0-49 HeynoBneTBoputenbHO
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IToka3aTeiu U KPUTEPHM OLEHMBAHMS KOMIEeTEHIHH HA Pa3IMYHBIX 3Tanax UX (OPMHPOBaHMS,
ONHCAHHE IIKAJ OLleHUBAHUSA

YpoBenb ¢hopMHPOBAHHOCTH KOMIIETEHIM I
«MHUHUMAJIBHBIA «MMUHUMaAJIBHBIH «Cpennnii ypoBeHb» | «BbIcOKHIi ypOBeHb»
YPOBEHb YPOBEHb» (71-85 6ass10B) (86-100 0as1;10B)
He JOCTUTHYT)» (50-70 6as10B)
(MeHnee 50 6as1;10B)
Komnemenyuu He | Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposanul. cchopmuposanul. cpopmuposanul. cpopmuposanul.
3HaHUsa OTCYTCTBYIOT, | ChopmupoBaHbI 3HaHug  oOwmUpHEIE, | 3HAHUS TBEp/bIE,
YMEHHSI U HAaBBIKM HE | 0a30BBIC  CTPYKTYPHI | CHCTEMHEIE. apryMeHTHPOBAHHBIE,
c(hOpMHUPOBAHBI. 3HaHUM. YMeHnuns HOCSIT | BCECTOPOHHHE.
YMenus PENpOLyKTUBHBIN YMenus YCIIEIIHO
(dbparmMeHTapHbI U | Xapakrep, MPUMEHSIOTCS K
HOCSIT MPUMEHSIOTCS K | pEeIIEHHUIO KakK
penpoyKTUBHBIN PELIEHUI0  THUMOBBIX | TUIIOBBIX, Tak |
XapakTep. 3aJJaHUM. HECTaHAAPTHBIX
JleMoHCTpUpyeTCs JeMoHCcTpupyeTcs TBOPYECKHUX 3aJaHUM.
HU3KUHI YPOBEHB | JOCTATOYHBIN JemoHCcTpHpyeTcs
CaMOCTOSTEJIbHOCTH | YPOBEHb BBICOKHU YPOBEHb
MIPaKTUYECKOIO CaMOCTOSITEJIBHOCTH | CAMOCTOSITENIbHOCTH,
HaBbIKa. YCTOMYHUBOTO BBICOKas
IIPAKTHYECKOTO aJanTUBHOCTh
HaBBIKA. MIPaKTUYECKOTO
HaBbIKA
Onucanue KpUTEpHEB OLICHNBAHUS
OO0yuarommiicst OO6yuarommmiics OO0yuarommiicst OOyuarommiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAaHUE ul- ri1yooKHe,
npoOenbl B 3HAHUAX | TEOPETHUECKOTO IIOHUMAaHUE BCECTOPOHHHE u
y4ueOHOro Marepuasa; | MaTepuaa; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAHHBIE
- JIOIYCKAIOTCA | - HEMOJHBIE OTBETHI | KOHTPOIMPYEMOIO 3HAHUS
MPUHITUTTHATBHBIC Ha OCHOBHBIE | 00bEMaA IIPOrpPaMMHOT0
OIIMOKM TPU OTBETE | BOMPOCH, OIMMUOKKA B | IPOrPaMMHOTO Marepuana;
Ha OCHOBHBIE | OTBETE, MaTepuana; - TOJIHOE TOHUMaHHe
BOIIPOCBI, HEZ0CTaTOYHOE - TBepAble 3HAHUS | CYLIHOCTH u
OTCYTCTBYET 3HAaHUE U | IOHUMaHue TEOPETUUECKOIO B3aMMOCBS3HU
MOHUMAaHUe CYIIHOCTHU Marepuana. paccMaTpuBaeMbIX
OCHOBHBIX TOHATHHA W | U3JIaraeMbIX -CII0COOHOCTD IIPOLIECCOB u
KaTeropHuii; BOIIPOCOB; yCTaHABIIUBATh U | SIBJICHUI, TOYHOE
-HETIOHUMaHHe - HEYBEpEHHbIE U | OOBSICHSTH CBS3b | 3HAHUE OCHOBHBIX
CYILIHOCTH HETOYHbIE OTBETHl Ha | MIPAKTUKU U TEOPHUH, | MOHATUH B paMKax
JIOTIOTHUTEIbHBIX JIOTIOJIHUTEIbHbBIE BBISIBIIATH 00CyX)TaeMbIX
BOIIPOCOB B paMKax | BOIPOCHI; MIPOTUBOpEYHS, 3a/laHuUl;
3a/laHul; - HEJ0CTaTOYHOE | MPOOIEMbI ul- CIOCOOHOCTh
- OTCYTCTBUE YMEHHUS | BIAJICHUE TEHJEHIUU Pa3BUTHS; | yCTaHABINBATh u
BBITIOJTHATH JTUTEpaTypoH, -  TpaBWIbHBIE U | OOBICHATH CBSI3b
MPaKTUYECKUE PEKOMEHI0BaHHOM KOHKPETHBIE, 0e3 | MPaKTHKU U TEOPUU;
3a/1aHMs, IIpOrpaMMon rpyObIX omunooK, | - JIOTHYECKHU
MIPETYyCMOTPEHHbBIE JUCLUILIMHBI, OTBETHI Ha | MMOCJEI0BATEIbHBIE,
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porpamMmoit - yMeHue 0e3 rpyObIX | MOCTaBJICHHBIE cojiepxKaTeNbHbIe,
JTHCIUTUIMHEL OIIO0OK pemaTh | BOIPOCHI; KOHKPETHBIS H
- OTCYTCTBHE | IPAKTUYECKHE - YMEHHME pellaTh | HCUEPIbIBAIOIINE
TOTOBHOCTH 3aJ]aHMA, KOTOpBIE | MPAKTUUECKHE OTBETHI Ha BCE
(ctocoOHOCTH) K | CJIeyeT BBIMOJHUTD. | 3aJaHus, KOTOpbIE | 3aJaHUsl, a TakKxke
JTUCKYCCUHU W HU3KYIO CJIeyeT BHITIOJIHUTD, | JOTOJTHHUTEIIbHBIC
CTEIEHb - BJIaJICHHE OCHOBHOM | BOIIPOCHI
KOHTAaKTHOCTH. JTUTEPATYPOH, AK3aMEHAaTOPa;

PEKOMEHI0BaHHOMN - yM€HHE peuarb

MIPOTrpaMMOit MPaKTUYECKHE

JMCLMITIMHEL, 3aJIaHus;

- HaJuyue | - cBoOOHOE

COOCTBEHHOM HCIIOJIb30BaHKE B

000CHOBAHHOM OTBETaX Ha BOIPOCHI

(037001711 10 | MaTepuasioB

00cyX1aeMbIM PEKOMEHIOBaHHOM

BOIIPOCAM. OCHOBHOM 31

Bo03MOXHEI IOIOJTHUATEILHOU

HE3HAYUTESIILHBIC JUTEPATYPHI.

OTOBOPKHU u

HETOYHOCTHU B

PAaCKpBITUH

OTJEIbHBIX

MTOJIOKESHUH

BOITPOCOB,

MPUCYTCTBYET

HEYBEPEHHOCTD B

OTBETAaX.
Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPHUTEN | «yJI0BJIETBOPUTEIbH | «XOPOIIO» /| «OTIMYIHOY /
bHO» /He 3a4TEeHO 0» / «3aYTEHO» «3a4YTEHO» «3aUYTEHO»

IIpumeps! TecTOB AJ1s1 pyOeKHBIX aTTeCcTalMl

IIpeoOpa3oBanue INannies. Kunematuka MmaTepuajbHON TOYKH

[IpuHnun otHOocUTensHOCTH [ anunes:
3aKOHbI AMHAMUWKHU OJMHAKOBBI BO BCCX MHEPIUAIIBHBIX CUCTEMAX OTCUECTA,
BCE 3aKOHBI IIPUPOJBI UHBAPUAHTHBI I10 OTHOLICHUIO K IEPEXOAY OT OJHOM MHEPLHUAIBHONU CHUCTEMBI
oTcueTa K JIpyrou.

[IpuHnun otHOocUTenbHOCTH [ anunes:
3aKOHbI AMHAMUWKHU OJMHAKOBBI BO BCCX MHEPIUAIIBHBIX CUCTEMAX OTCUECTA,
BCE 3aKOHBI IIPUPOJBI UHBAPUAHTHBI I10 OTHOLICHUIO K IEPEXOAY OT OJHOM MHEPLHUAIBHONU CHUCTEMBI
oTcueTa K Ipyroun

Kakue npeoOpa3oBanus Ha3bIBAOTCS Mpeodpa3zoBaHusamMu [ anunes
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CKOpoCTb U YyCKOpEHHE:

CKaJISIpHBIC BCJIINYMHBI (onpenensnoTc;I TOJBKO YUCJIICHHBIM 3Ha‘IeHI/I€M);
BCKTOPHBIC BCJINYUHDBI (OHpe,I[eJ'IHIOTCH YUCJICHHBIM 3HAYCHUEM W HAIIPABJICHHUEM B HpOCTpaHCTBC)
Kakas u3 MMPUBCACHHBIX HHUXKC (bOpMy.]'I BbIPAXXACT IMOHATUC CKOPOCTH:
a7
dt’
das
dt’
av
dt’

Kakast u3 npuBeieHHBIX HIKE (POPMYIT BBIpaKaeT MOIYJIb CKOPOCTH:
ds

dt’
dr
E:
av
za

Kakas n3 MPUBCACHHBIX HUKEC (bOpMyJ'I BBIPAXKACT MOHATUC YCKOPCHUSA:
das

Ea
dr
Eo
av
;9

Kakas u3 npuBeneHHbIX HUKE (OPMYJT BBIPaKaeT MOAYJIb TAHTCHIIMAILHOTO YCKOPEHHUS:
dv/dt;
av
dt’
ds
dt’
dar
dt’
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Kakas u3 npuBeneHHBIX HUKE (OPMYIT BBIpaKaeT HOPMAJIbHOE YCKOPEHHE:

UZ

av
dt’
ds
dt’

Omnpenenuts u3 rpaduka V(t) 1yTh, IPONACHHBIIN TeJIOM 3a 4c:
. V, ' m/c

12Mm;

6M;

3M.

v

0 1 2 3 4 5
Omnpenenuts u3 rpaduka V(t) ¥c1<0peHHe:
C
3/4 ’
-3/4;
1/2

I T T T T
0 1 2 3 5
CKOpOCTb TOYKH OTIpe/IeNseTes BhIpakerneM V=(4t-8) m/c. YeMy pgBHO ycKoperye:
4 m/c?; ’
2m/c?;
8m/c?

v

CKOpOCTh TOYKH OIPEEIIeTCs BhipaxkeHneM V=(4t-8) m/c. UeMy paBHO HauaJibHasi CKOPOCTh:
-8 Mm/c;

0 Mm/c;

4m/c.

UYrto Ha3bpIBa€TCA HOPMaJIbHBIM YCKOPEHUEM:
CocraBisronas oJHOT0 YCKOPEHHUs, XapaKTepHU3yIolllas H3MEHEHNE BEKTOPa CKOPOCTH 110 BEIMYUHE;
CocraBnsomas TMOJTHOTO YCKOPEHHS, XapaKTepusylolas HW3MEHEHHE BEeKTopa CKOPOCTH TIO
HaIpPaBJICHUIO;

Uto Ha3bIBa€TCA TAaHTCHLUATBHBIM YCKOPEHHEM:
Cocrasisitonas MoJIHOTO YCKOPEHHUsI, XapaKTepU3yIolllas H3MEHEHUE BEKTOPAa CKOPOCTH I10 HAIPaBJICHUIO;
Cocrasisionas MoJIHOTO YCKOPEHHUSI, XapaKTepU3yIoIlasi U3MEHEHHE BEKTOPa CKOPOCTH MO BEJIMUUHE;

[Tpu kakom aerwkennn @, =0,a, = const
PaBHOMEPHO MPSMOIUHEHHOM,
PaBHOYCKOPEHHOM,
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PABHOMEPHOM I10 OKPY>KHOCTH.

[Tpu Kakux a.H a, 3HAYCHUSX HOPMAIBHOTO W TaHTCHIIMAIBHOTO YCKOPEHUH TEeI0 JBUKETCS MPSIMOJMHEHHO
HEPaBHOMEPHO:

a.t0; a,=0)

a.=0; a,=0);

a.=0 a, £0;

[Ipu xakux a.u a, 3HAYEHUSAX HOPMAJIBLHOTO W TAHTCHIIMATBHOTO YCKOPEHHUM TEJIO JIBHXKETCS 1O OKPY>KHOCTH
PaBHOMEPHO:

a.=0; a,*0=const;

a.t0; a,=0;

a.=0; a,=0;

[Ipu kakux a.u a, 3HAYSHUSIX HOPMAJIHHOTO U TAHT€HIIUAIBHOTO YCKOPEHHUI TEJO JABMKETCS KPUBOIUHEHHO:
a.=0; a,#0;
a,t0; a.%0;
a.=0; a,=0.

[Ipn kakuxX a.w @, 3HAYEHUSAX HOPMAIHHOTO M TAHTEHITMAIHHOTO YCKOPEHHH TEJNO JBIKETCS MPSIMOJIMHEWHO
PaBHOMEPHO:

a.=0; a,#0;

a,20; a.10;

a.=0; a,=0.

KuHeMaTuueckoe ypaBHEHHE IBHKCHHSI MATEPHAIbHOM TOYKH 3a1aeTcsl ypaBHenueM: x=A+Bt+Ct | rue A=4m,
B=2m/c, C=-0,5m/c’. HaliTnu MTHOBEHHOE YCKOPEHHE CKOPOCTH 3a BpeMs [=2c:

_6,

6;

4.

Kunemarnueckoe ypaBHEHHUE JBHKEHUS MATEPHAIIBHOM TOUKHM 3a1aeTcs ypaBHenueMm: x=A+Bt+Cr , rae A=4m,
B=2m/c, C=-0,5m/c’. Haiiti yckopeHue:

_3’

-1 ;
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KuHeMaTuueckoe ypaBHEHHUE JBIKEHHS MATEPUAIBLHOM TOUKH 3a1aeTcs ypaBHeHUeM: x=A+Bt+Cr , rue A=4m,
B=2m/c, C=-0,5m/c’. HaliTnu MTHOBEHHYIO CKOPOCTb 3a BpeMs 1=2c:

-4m/c ;

4;

6.

MarepuanbHas TOUYKa JBHKETCSA MO MPSIMOW COIJIACHO YPAaBHEHMIO X=314t. 3aBUCUMOCTb CKOPOCTH TOYKH OT
BpPEMEHH Ha rpaduke U300paxaeTcsi KpUBOM:
4

3; V. 1
5 /’
4
MarepuanpHas TOUKa JBUKETCA psmoit COIIACHO, yPaBHEHHIO: Xx=2t+t*-t>. 3aBUCHMOCTH CKOPOCTH TOYKH OT
BpEeMEHH Ha rpaduke n300paxaercsi KpUBOM: -

1;
1/

3.
2;
f1 COMIacCHO ypaBHEHHMIO: X=2t+t. 3aBUCUMOCTH CKOPOCTH TOYKH OT

Va

MartepuanbHasi TOUKa JIBUXKETCS 1O
BpEMEHH Ha rpaduke U300paxaercs

2’ VA

1
5; /
4
MaTepI/IaHLHaH TOYKa ABUXKETCA OpIMOM _corjia HtO YPaBHCHUIO: X:4t-t2. 3aBUCUMOCTD CKOPOCTH TOYKH OT

BpEeMEHH Ha rpaduke n300paxaercsi KpUBOM:
5

1; Va 1

4.

N

MarepuaibHasi TOYKa JBIKETCSLHO NMPSIMOI COTJIACHO YPAaBHEHHMIO: X=3+t". 3aBUCUMOCTb CKOPOCTH TOYKH OT
BpPEMEHH Ha rpaduke U300paxaeTcsi KpUBOM: >t

3;
4; Va

1
5. /
4

Touka ABUXKETCS IO MPSIMOU COPAACHO YPABHEHHIO: x=4-6t+t>. B Kakoli MOMEHT BPEMEHH €€ CKOPOCTh paBHa
HYJIO (t, C).

3;
6;
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Touka ABUKETCS MO TPSIMOM COITIACHO YPaBHEHUIO: X=3+6t>-t'. B KaKkoii MOMEHT BPEMEHU €€ YCKOPEHHUE PABHO
HYJIO (t, C).

2;
6;
12.

Touka JBHKETCS 110 MPAMOM COTTIACHO yPaBHEHUIO: X=5-2t+t*. B Kakoli MOMEHT BPEMEHH €€ YCKOPEHHE PaBHO
2 M/c? (t, ¢).

Bcerna;

2c;

Sc.

Touka JBHMIKETCS 110 MPAMOM COITIACHO YPaBHEHUIO: X=5-2t+t*. B Kakoli MOMEHT BPEMEHHU €€ YCKOPEHHE PABHO
1 M/ (4, ¢).

Huxkorna.

Bcerna.

2c.

Touka ABWKETCA MO MPSAMOM COITIACHO ypaBHEHHIO: X=4-6t+t'. UeMy paBHO YCKOPEHHE TOYKH B MOMEHT
BpeMenu t=0,5 ¢ (m/c?).

3;

4;

0.

KoopauHatel MarepuaabHOW TOYKM MAaccOod 2 Kr, JBMXKYIIEHCS B IUIOCKOCTH, HM3MEHSIOTCS COTJIACHO
ypaBHeHUAM: x=2+t>, y=3-t. UeMy paBHa ee CKOPOCTb (M/C) B MOMEHT BpeMeEHH t=1c:

V13;
5;
6.

KoopnnHatel MarepuanpHOM TOYKM MAacCOW 2 KI, JBWXKYIIEWCS B IUIOCKOCTH, W3MEHSIOTCS COIVIACHO
ypaBHeHUAM: X=2+t%, y=3-t*. UeMy paBHO €€ yckopeHue (M/c’) B MOMEHT BpeMeHH t=1c¢:

2V10;

40;

10.

VpaBHEHUE JBWKEHUS TOUKH, JBUKYINEHCS 10 npsMoit x = A+Bt+Ct. uemy paBHO yCKOPEHHE B MOMEHT
Bpemenu t=2c¢, eciu C = 0,2 m/c:

2.4 m/c?;

24;

0,24.

[TonoBuHY BpeMEHHM IBMXKEHHS IMOE3]] MPOIIEN CO CKOpPOCThio 3 =70KM/4ac, BTOPYIO MOJOBHHY BPEMEHH OH
JBUTAJICS CO CKOpOCThIO 9 = 30 kM/4uac. HaiiauTe cpeaHior CKOPOCTh Moe3 a.

50 km/y;

45km/4;
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35kM/4.

[TonoBUHY myTH TOE€31 MHpOIIEN cO CKOpocThio 9 =70Kkm/4ac, BTOPYIO MOJIOBUHY NYTH OH JABUTAJICS CO
ckopocThio 3 = 30 km/uac. HaiinuTe cpeiHIO0 CKOPOCTh MOe3/a.

42 xm/4;

50 xkm/4;

25km/u.

CKOpOCTh MOTOPHOM JIOJIKM TP IBWKEHHUHU TI0 TeueHHIo paBHa 10 m/c, a ipu ABMKEHUH MPOTHUB TEYECHUS paBHA
6 m/c. UeMy paBHA CKOPOCTb JIOJKH OTHOCHTEIIBHO BOJIBI:

4 m/c;

6M./.c;

8 Mm/c.

CKOpOCTh MOTOPHOM JIOJIKM TP IBKEHHUHU TI0 TeueHHIo paBHa 10 m/c, a ipu ABMKEHUU MPOTHUB TEYECHUS paBHA
6 m/c. YeMy paBHA CKOPOCTb TCUCHHSI BOJIBI:

4 m/c;

2 M/.c;

8 Mm/c.

2
JIBi>KeHuUe Tesa ONMUChIBaeTCs ypaBHEeHHeM x=5+4t-2t (M). B kakoif koopiuHaTe CKOPOCTH TeJla paBHA HYJIIO.

™;
13 M;
5M.

2
JIBi>keHUe Tenla OMUCHIBAETCS ypaBHeHHMEM Xx=3+2t+t (M). UeMmy paBHa cpemHsis CKOPOCTh Teja Ha BTOPOM

CEKYH/I€ IBUKCHHSI:
6 M/c;

Sm/c;
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7Mm/c.

[TnoBer IBIBET CO CKOPOCTHIO 1,5 M/C OTHOCHTEIIBHO BOJIBI IO TEYCHHIO, CKOPOCTh TeueHUs BoIbI paBHa 0,5
m/c. UeMy paBHa V IUIOBLIA OTHOCUTEIHHO Oepera:

2M/c;

IM.c;

0,5 m/c.

YeMy paBHa CKOPOCTH CBOOOJHO IMAJAIONIETO Tela CIYyCTs 3¢ MOCcie HAavyauo MajcHus: Y CKOpeHHe CBOOOIHOTO
2

magenns 10 m/c .

30M/c;

15M/c;

20 m/c.

W3 BepTosera, neTsmiero Ha Beicote 20 M ¢ TOPU30HTAIBHON CKOPOCThI0 20 M/C ¢cBOOOIHO TagaeT Temo. Kakoi

YTOJ COCTaBUT BEKTOP CKOPOCTH TCJIa C ITOPU3OHTAJIBIO ITPU MMAACHUU Ha 3emiio:
0

30 ;

0

45 ;
0

135

CkopocTh MaTepuaibHOM TOYKM, IBIKYIICHCS B IUIOCKOCTH XY, HM3MEHSAETCA CO BPEMEHEM IO 3aKOHY
V =5i —104 . Kakoe u3 BRIPQKEHHUI ONPEENIET MOLYJIb CKOPOCTH:

V =5+1+4¢ , M/c;

V=35-10¢;

V=25.

CKOpOCTh MAaTepHAIbHON TOYKH, IBWXKYIICHCS B IJIOCKOCTH XY, H3MEHSETCS CO BPEMEHEM I10 3aKOHY
V =5i —10¢ . Kakoe u3 BEIpaK€HUI ONpe/eseT YCKOPEHHE:

15;

10;

-10.
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Kakoe u3 BbIpakeHUN OMMCHIBAET MPABUIBHO 3aBUCUMOCTb YCKOPEHHsSI ¢, OT BPEMEHH MJIi YacCTHUIbI,
JBIKYILIENCS [0 IPSMOM 110 3aKOHY x = A+ Bt + Ct*:

a=06Ct;

6C;

ot

Kaxkoe u3 BBIpa)KCHI/Iﬁ OMUCBIBACT MPABUIIBHO 3aBUCUMOCTb CKOPOCTU OT BPEMCHH IJIsI YaCTHLBI, I[BPI)Kyn.[eﬁCH
II0 NIPSIMOM 110 3aKOHY x = A+ Bt + Ct*:

B+3Ct*;

A+Bt;

B+Ct%.

Kakoe u3 BBIpa)KeHI/Iﬁ OIMMCBIBACT IMPABUJIIBHO 3aBHUCHUMOCTDH HadaJIbHOU CKOPOCTHU OT BPCMCHHU JIs1 YaCTHUILbI,
JBIKYILIENCS [0 IPSIMOM 110 3aKOHY x = A+ Bt + Ct*:

6Ct?;

B;

B+3t%.

» V

—_—

d

Kakomy tvny qBHKEHUS TOYKM M COOTBETCTBYET IPUBEICHHBIN PUCYHOK:
KpuBosnHEHOMY yCKOPEHHOMY;
PaBHOMEpPHOMY I10 OKPY’KHOCTH;
IIPSIMOJIMHEUHOMY.

KakoMmy tvny qBHKEHUS TOYKM M COOTBETCTBYET IPUBEIACHHBIN PUCYHOK:
PaBHOMEPHOMY - IO OKPYKHOCTH; 3.
[IpssMmonuHenHOMY;

KpuBosnHeliHOMY 3aM€UIEHHOMY .

Kakomy tvny qBHKEHUS TOYKM M COOTBETCTBYET IPUBEICHHBIN PUCYHOK:

—_—

S

KpuponueiiHomMy 3aMeIIEHHOMY;
PaBHOMEPHOMY - [0 OKPYXKHOCTH;
[IpamonHenHOMY;

Kakomy Tuiy ABMKEHUS TOUKH M COOTBETCTBYET MPUBEJACHHBIA PUCYHOK:
[IpssMONMHENHOMY PaBHOYCKOPEHHOMY; .

e .
PaBHOMEpPHO PSAMOIIMHEMHOMY; >9.

—_—
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PaBHOMEpHOMY - IO OKPYKHOCTH;

Kakomy TuIy ABMKEHUS TOUKH M COOTBETCTBYET MPHUBEICHHBIA PUCYHOK:
[IpssMONMHENHOMY 3aMENJIEHHOMY; —
[IpssMonMHENHOMY PaBHOYCKOPEHHOMY 8
PaBHOMEpPHOMY - 110 OKPY>KHOCTH.

—_—
ol
a+

Ha pucynke mnpezacraBieHa TpaeKTOpHs MABM)KEHHS KaMHs, OpOIIEHHOro MOJ YIioM K Tropu3oHTy. Kak
HAIpaBJIEHO YCKOPEHHUE KaMHsI B TOUKE A TPaeKTOPUH, €CIIM COTPOTUBIIEHUEM BO3/yXa IIpeHeOpeyb:
2

3

VA YA A Y/

Pajiiyc-BEKTOp 4YacCTUIBI H3MEHSETCS CO BPEMEHEM MO 3aKOHy: 7 =3t’7 +4¢°j +7k (m). Haiitu momynm
nepeMellenus |A7| gactunsl 3a epssie 10 ¢ qBHKEHUS:

500 Mm.;

505;

549.

Pajiyc-BEKTOp YacTUIbI M3MEHSAETCS CO BPEMEHEM II0 3aKOHY: 7 =3t’7 +4¢”j +7k (M). Haiitm ckopocTsh
YacTHIIhI 3a Bpems t=1c¢ (m/c).

10;

14;

7.

Touka JBUKETCS PAaBHOMEPHO IO OKPYKHOCTH CO CKOPOCTHIO 4 M/c. UeMy paBeH paanyc OKPYKHOCTH (M), eCiH
YCKOPEHHE TOUKHU PaBHO 2 M/c?.

8,

2;

1.

Touka ABMIKETCS pABHOMEPHO IO OKPYKHOCTH JTHAMETPOM 2 M CO CKOPOCThIO 4 M/c. UeMy paBHO ee YCKOpEHHE
(m/c?).

16;

8;

4

Touka JBUKETCS 1O OKPY)KHOCTH paauyca 0,5 M. UeMy paBHa €€ CKOPOCTh (M/C), €CITM HOPMAIIBHOE yCKOPEHHE
TOYKM paBHO 8 M/C’.
2;
8;
4,
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Touka qBUKETCS paBHOMEPHO MO OKPYXHOCTU. Kak M3BMEHUTCSI HOpMaJIbHOE YCKOPEHUE TOUYKH, €CIIU CKOPOCTh
JIBMOKEHUS TOYKH BO3PACTET BIBOE.

VYBenuuutcs B 4 paza;

YBenuuurcs B 2pasa;

He usmenurcs.

Kak n3meHuTCcss HOpManbHOE YCKOPEHHE TOYKH, €CITU OHa OYyJIeT IBUTAThCS PABHOMEPHO IO OKPY>KHOCTH BIIBOE
0oJIBIIIETo pasnyca ¢ TOH e CKOPOCTHIO.

YMeHbmuTes B 2 pasa;

YBenuuutcs B 2pa3a;

He nuzmenurcs.

Touka IBMXKETCS MO KPHUBOJMHEWHON TPACKTOPWUH yBEIMYMBAs CKOpPOCThb. Kakol yros cOCTaBISIOT BEKTOPBI
CKOPOCTH U HOPMAJIBHOT'O YCKOPEHUS.

90°;

60°;

30°.

Touka ABMXKETCA MO  TPAGKTOPUU YMEHbIIAsg CKOPOCTh. Kakod yroa COCTaBISIOT BEKTOPBI CKOPOCTH M
HOPMAJIBHOT'O YCKOPEHMUSL.

90°;

60°;

30°.

Touka ABMXKETCS MO KPUBOJMHEHHON TPACKTOPHM YMEHBINAs CKOPOCThb. Kakol yros COCTaBISIOT BEKTOPBI
TAHI€HIMAJIbHOIO U HOPMAJIbHOI'O YCKOPEHHUM.

90°;

60°;

30°

Touka IBMXKETCS MO KPHUBOJWMHEHWHON TPACKTOPWUH yBEIMYMBAs CKOpPOCThb. Kakol yros cOCTaBIsIOT BEKTOPBI
TAHI€HIMAJIbHOIO U HOPMAJIbHOI'O YCKOPEHHUH.

90

60°;

30°

Touka IBMXKETCS MO KPUBOJMHEHHON TPAaeKTOpUHU yBeIWYHMBas CKOpOCTb. Kakoil yros cocTaBisIOT BEKTOPHI
TaHT€HLIMAJIBHOTO U TIOJTHOTO YCKOPEHUH.

OcrTppiii;

[Ipsimoi;

Tymnon.

Touka JnBHKETCA MO KPHUBOJWHEWHOM TPAaeKTOPHUU YMEHbINAs CKOpPOCTb. Kakol yros COCTaBIIIFOT BEKTOPBI
TaHI€HIMAJIbHOTO U IOJIHOTO YCKOPEHHS.

OcTtpsIii;

IIpsmoit;

Tynori.
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Touka NIBMKETCS 1O KPHUBOJIMHEWHON TPAEKTOPUM yMEHbIAs CKOPOCThb. Kakol yroa cOCTaBISIIOT BEKTOPBI
HOPMAJIBHOT'O U ITOJIHOT'O YCKOPEHU.

OcrTppiii;

[Ipsmoi;

Tymnon.

Touka ABMXKETCA IO KPHUBOJIMHEWHON TPAaEKTOPUM YBEIWYMBAs CKOpPOCTb. Kakoill yrosl COCTaBISIOT BEKTOPHI
HOPMAJIBHOT'O U ITOJIHOT'O YCKOPEHU.

OcrTppiii;

[Ipsmoi;

Tymnon.

Touka IBMXKETCS MO KPHUBOJWMHEWHON TPACKTOPWUH yBEIMYMBAs CKOpPOCThb. Kakol yros cOCTaBIsIOT BEKTOPBI
CKOPOCTH U IOJIHOTO YCKOPEHHUS.

OctpsIii;

IIpsmoit;

Tynori.

Touka ABMKETCS TO KPUBOJIMHEHHON TpaeKTOPUHM yMEHbIIas CKOpOCThb. Kakoil yroa coOCTaBIISIIOT BEKTOPBI
CKOpPOCTH U MOJTHOT'O YCKOPEHUS.

OcTpplii;

[Ipsmoit;

Tymnon.

3a mpoMexxyTok BpemeHH t = 10c¢c Touka mponuia NoJIOBUHY OKpYKHOCTH paanycoM R = 160cu. Berauciuts 3a
9TO BPEMsl CPEHIOI0 IIyTEBYIO CKOPOCTh TOUKHU:

0,5 m/c;

SMm/c;

1,6.

M3BecTHA 3aBHCUMOCTH MOJYJISI CKOPOCTH YaCTHIIBI OT BpeMeHH: V= at +b¢*(a U B — MOCTOSIHHBIC BEJINYNHBI) U
Macca 4acTUIlbl m. YeMy paBHO YCKOPEHHUE YaCTULIBIL:

(at+2bt);

(atbt);

V/m.

Kamenp Opocunu BepTHUKaIbHO BHU3 C BBICOKOW OallHU ¢ HaudaidbHOU ckopocThio 3 m/c. Kakoit myTh (M)
IpOIIET KaMEHb, KOT/Ia €r0 CKOPOCTh cTaHeT 7 M/c: Tperuem npenebpeus, g=10 m/c’.

2 M;

20 m;

10 m.
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Kamenn Opocunu BepTUKAIBHO BBEPX CO CKOpOCThIO 12 M/c. Ha kakoil BbiCOTE (M) CKOPOCTh KaMHSI paBHA 2
m/c: Tpenuem npenebpeun g=10 m/c’.

7,

10;

22.

Kamenp Opocunu B TOpU30HTaIbHOM HampaBieHHH ¢ OamHu BbicOTOM 10 M co ckopocThio 2 m/c. Ha kakoii
BBICOTE (M) CKOPOCTh KaMHsI JOCTUTHET § M/cC:

TM;

oF

3M.

Kamens 6pocumn co ckopocthio 20 M/c mox yriom 30° x ropusonTty. Kakol MakCMMaabHOM BBICOTHI JOCTUTHET
kamenb: Tpenrem npenedpeusb, g=10 m/c’,

20M;

5M;

10 m.

Kamenp Opocumnm co ckopocThio Im/c. Ha kakoil BeicoTe (M) CKOPOCTh KaMHsI yMeHbIIUTCS 10 1 m/c: TpeHuem
npenedpeunb, g=10 m/c’.

9,8 Mm;

8 M;

4 m.

Teno OpomieHa BBepX co cKOpocThio 15 m/c. C Kakoi CKOPOCTBIO TENO yMaaeT Ha 3€MITI0, €CITH TPEHUEM MOKHO
npeHeopeys:

15 M/c;

1,5 m/c;

20 m/c.

Ha kakyto BBICOTY TOJJHUMHUTCSI TCHHUCHBIN MsT4 OpPOIIIEHHBIN BEPTUKAIBLHO BBEPX CO CKOPOCThIO 10 M/c:
10 M;
15 m;
Swm.

Kunemaruka TBépaoro resa

Vrou moBopoTa BpaIAIIErocs Tejla 3aal ypaBHenueM. ¢ = 6t°— 8t. UeMy paBHa yriioBas CKOPOCTb Tella:
12t-8;

6t-8;

8.

VroI moBopoTa BpaIaroMIErocs Tejla 3a1aH ypasHeHreM = 6t — 8t. UeMy paBHA yIiIOBOE yCKOPEHHE TEIa:

12;

6;

8.

VYron moBopoTa Bpamaromerocst tena 3amaaH ypaBHenuem ?= 0,5+t .. Kakomy u3 mpuBeIEeHHBIX YCIOBHUI
COOTBETCTBYET JIBUJKCHUE TeJa:

@ =const ;
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W= 0,5t;
0=t

Vron moBopoTa Bpamaromerocs Tenaa 3agaH ypasHenmeM ¢ =(05+7)pad. Yemy paBHa yrioBas CKOpPOCTb
(pan/c):

1;

0,5;

1,5.

Vron moBopoTa BpalIaroLIerocs Tena 3agaH ypaBHenuem ¢ =(05+17)pad. Yemy paBHO YIIOBOE yCKOPEHHE
(pa/c?):

0;

0.5;

1.

TBepI[OC TCJIO BpalIa€TCA BOKPYI' OCHU 7. 3aBHCUMOCTh yriia nmoBopoTra OT BPpEMCHHU t OIIMCBIBAETCS 3aKOHOM

2

Bt .
Q= At — 7 , TAC A u B nonoxuteabHbIe NOCTOSHHLIC. B KaKOl MOMEHT TEJI0 OCTAHOBUTCS

Korneco, Bpamasics paBHOyckopeHHO mipu N=1006 nocturaer yriioBoi ckopoctu ©O=20pad/c. Haiitu yrimoBoe
YCKOPEHHUE KoJieca:

4pan/c;

3pan/c;

2pan/c.

KakxuM cooTHOIIEHHEM MOKHO OIpEACIINTE MTHOBCHHOC YCKOPCHHUEC BpAIIATCIIbHOI'O IBHIKCHUA:
Aw/ At ;

@t ;

do/dt.

Kakoil yros cocTaBisitoT BEKTOPBI YII0BOM CKOPOCTH U YIJIIOBOTO YCKOPEHUS IIPU 3aMeUIEHUH BpalleHHs Tea
BOKPYT 3aKpEIJICHHOU OCH.

T,

0°;

m./2

Kakoli yrom cocTaBisitOT BEKTOPBI YIJIOBOW CKOPOCTH M YIJIOBOTO YCKOPEHHUS MpPH YBEIHMUYEHUU YTIOBOTO
YCKOpPEHHUSI.
T,
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00 .
m./2

Ennnnna nuaMepeHus yrioBOi CKOPOCTH:

=]
=)

dt dt dt

V2

a=—=w"R;

JAnHamuka MaTepuaJbHON TOYKHU

KoopauHatel MarepuanbHOM TOYKM MAacCOd 2 Kr, JBHWXKYIIEWCS B IUIOCKOCTH, HW3MEHSIOTCS COIJIACHO
ypaBHeHusAM: x=2+t%, y=3-t*. Uemy paBeH ee umnyJbc (Hc) B MOMeHT Bpemenu t=1c¢:

213;

10;

12.

Koopaunatsl MarepuanbHOM TOYKM Maccoil 2 Kr, JBWXKYLIEHCS B IUIOCKOCTH, W3MEHSIIOTCSI COIJIACHO
ypaBHeHusM: x=2+t*, y=3-t*. Yemy paBHa ee KuHeTHUecKas sHeprus (JI’K) B MOMEHT Bpemenu t=1c¢:
V13;
13;
24.
Koopaunatel MaTepuanbHOW TOYKM MacCOW 2 KI, JBMXKYLICHCS B IIOCKOCTH, W3MEHSIOTCS COINIACHO
ypaBHeHUAM: x=2-+t%, y=3-t*. Kakas cujia JefCcTBYeT Ha 9TO TEJO B MOMEHT BpeMEHH t=1c:
4410,
20;
2V10.

Ha mraiiGy maccoii 500 1, iMeBIIy0 Ha4allbHYI0 cKOpocTh 10 mM/c B Teuenue 2 ¢ melictByer cwina tpenus | H.
Kakoii myTs (M) mpoiieT maiida 3a 3T0 BpeMs:

18;

16;

20.

[TepBas kKocMuueckas ckopocThb 1 Mapcea (R=3400 kM, g=3,6 M/c*) cocTaBuUT (IIPUMEPHO):
3,5 kMm/c;
35km/c;
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350 xm/c.

I[lepBas kocMuueckas ckopocTs st Benepsr (R=6000 kM, g= 8,4 m/c?) cocTaBuT (IIPUMEPHO):
7,1 km/c

71xm/c;

710 xm/c.

I[lepBas kocMuueckas ckopocThb st JIlyrsr (R=1760 km, g=1,7 m/c?) cocTaBuT (IIPUMEPHO):
1,7 xkm/c;

0,17xm/c;

17 xm/c.

IlepBast kocMHUYECKasg CKOPOCTD I, :

V&R, ;
V28R ;
2+/2gR ;

Bropas kocmMudeckas CKOpoOCTh 3, :

\/gOR3 ;
V28R ;
21/2gR;

HpI/I yI[aJIeHI/II/I TClaa OoT HOBerHOCTI/I 3eMJII/I Ha paCCTOSIHI/Ie 2R cujia €ro HpI/ITﬂ)KeHI/IH YMCHLH_II/IT CidB (pa3):
9;
4;
2.

Ha kpato ropusontanmpHOro nucka paauycom 0,4 M, nexur kyouk. Kosdduuument tpenus kybuka c
MOBEPXHOCTHIO Jucka paseH 0,4. IIpu kakoi ckopocTH 060poTa AucKa KyOUK COCKOJIB3HET C HETo:

3,1ch;

31 ¢!

0,31 ¢

['opu3oHTaIBPHO PACTIONOKEHHBIA NHUCK Bpamaercs ¢ yactoroi 0,5 o6/c. Ha kparo mucka (r=0,4 M) JeXHUT
kyouk. Ilpu xakom 3HaueHnu Ko3(duimenTa TpeHust KyOMK COCKOJIB3HET C IUCKA!

0.4;

0,3;

0,9.

ABTOMOOWJIb €JIET 10 TOPU3OHTAIBHO 3aKpyIJIeHHOMY Iocce paaunycoM 200 M 1 B ycnoBusx rosoneaa (u=0,1).
[Tpu kaKkoif CKOPOCTH aBTOMOOMJIS HAUHETCS €r0 3aHOC:

140 m/c;

14 m/c;

1,4 m/c.
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AKpoOaT Ha MOTOITMKJIE OMUCHIBACT «MEPTBYIO METIO» pannycoMm 4 M. HanMmeHsImas ero ckopocTh B BEpXHEH
TOYKE METJIM COCTABHUT:

6,3 Mm/c;

12,6 m/c

63 m/c.

C KakuM yCKOPEHHEM HYKHO OIyCKaTh TEJIO y IIOBEPXHOCTH 3E€MIM, YTOOBI JOCTHYb €r0 COCTOSHUS
HEBECOMOCTH:

9,8m/c%;

98m/c%;

098m/c?

2
Bo ckonbko pa3 Bec Tena B nudTe, IBUKYIIEMCS C YCKOPEHHEM 5 M/C , HallpaBJIEHHBIM BBEpX OOJblle, 4YeM
2

BEC TeJia B IU(TE, ABMKYIIEMCS C YCKOPEHUEM 5 M/C , HalpaBJICHHBIM BHU3:
3,
2;
5/

Macca Tena ecTs:

Mepa uHepTHOCTH Tena;
Mepa konnuecTBa BEIIECTBA;
Mepa konaruecTBa JBUKEHUS.

Yro Takoe cuia;

Mepa B3auMoI€CTBUS TEIT,
Mepa 1BUXEHUS:

Mepa UHEpTHOCTH Tesa

Kaxkoe u3 nmpuBeieHHBIX BbIpAKEHUH SBISETCS OCHOBHBIM YPaBHEHUEM TMHAMUKHU MOCTYTATEILHOTO ABUKCHUS:
P -
—=F ;
dt
A=FxS;
V= S/.

Kaxk Oyner aBurathCs TEJIO Maccoil 2 KT Mo ISHCTBHEM MOCTOSTHHOM CHITBI, paBHOM 4 H:
Pasro3ameneHHo;
C yckopenueM 2 m/c?
PaBHOMEpHO.

JBe cunsl £y =3H wuF, =4H , npuno>xeHbl K OJHON TOYKE Tesa. YTojl MeXAy BekTopamu F, u F,paBeH 7/2.
Onpenenuts MOAYJIb PaBHOEHCTBYIOIIEH ITUX CUIL:
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5 H;
TH;
1H.

IBe cunsl F, =3H wuF, =4H | nmpuiioxeHbl K OJJHOM TOYKE Tena. YToj MeXIy Bekropamu F, um F,paseH 0.

Onpenenutb MOYJIb PAaBHOJCUCTBYIOIIECH 3THUX CHIIL:
5 H;
TH;
1H.

IBe cunbl £} =3H uF, =4H , npuinoXeHbl K OJHON TOYKe Tena. YTON MEeXIy BeKTopamu F, m F,paBeH T.

Onpenenutb MOYJIb PAaBHOJCUCTBYIOIIECH 3TUX CHUIIL:
5 H;
7H;
1H.

Jle cunsl F, =3H uF, =4H , npuiioXeHkl K OJHOM Touke TeTa. YTol MexkIy BeKTopaMu < u F, paBeH m/3.
Onpenenuts MOAYJIb PaBHOAEHCTBYIOIIEH ATUX CUIL:

37TH ;

37H;

3,7H.

[lox nevictBuem mnocrossHHOM cunbl F = 10 H Teno aBmxeTcs NpsIMOJIMHEMHO TakK, YTO 3aBUCHUMOCTH

KOOPJMHATHI X OT BPEMEHH OIMCHIBAETCS ypaBHeHHEM X=At’.Uemy paBHa Macca Teja, €Clid [OCTOSHHAs A= 2
m/ct:
2,5 kT
5 xT;
0,25 kr.

CKOpOCTh JIETKOBOTO aBTOMOOWIISI B 2 pa3a OOJbIIe CKOPOCTU TPy30BOT0, a Macca IpPy30BOr0 aBTOMOOUIS B2
pasa Oosbliie Macchl JierkoBoro. CpaBHUTE 3HAYEHUS UMITYJILCOB JIETKOBOTO pj Y TPY30BOTO p. aBTOMOOWJIECH:
DPn = Pz

P e Do

P 2 P

IToe3n maccoit m= 500T. [Ipu TOpMOXKEHUM ABUTAETCS paBHO3aMeJIEHHO. B TeueHe 1 MUHYTBI €ro CKOpOCTh
yMeHbmaercs otv, =40 km/4 10 v, =28 km/u. Haiitu cuny topmoxkenuss F: 27,7-10° H,

2,8 10* H;

28 kH.

Kakast n3 nmpuBeeHHBIX (OpMYJ BRIpaXKaeT BTOpOi 3aK0H HbioToHA:
A) F=dPp/dt;

Alt;

my.
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Kakas u3 npuBeneHHBIX QOpMYJT BbIpaxkaeT TpeTuil 3akoH HeloToHa.

F, =—F,;
F=dP/dt;
Alt.

Kakas u3 nmpuBeneHHBIX (OpPMYJ BBIPa)KaeT CUIY COMPOTUBIICHHS Cpelbl MPH MEIJIEHHOM ABM)KCHHUU Tella B
BSI3KOM cpee.

oot}

l

—KxV,
F12 = _le ;
F=dP/dt.

Kakast u3 npuBeieHHbIX (POPMYIT BBIpAXkKAET CUITY TPEHUS CKOJIbKEHHS.
F=-uNV/V,
F
F

ITox nevictBuem cwiibl 80 H npy»knHa yanmHAnace Ha 2 cM. YeMy paBHA KECTKOCTb IIPYKUHBI.
4 xH/wm;

400 H/m;

80H/cMm.

Ha HakjIOHHOW IJIOCKOCTH, COCTABJISIOIIEH YTOJI 0. C TOPU30HTAJIBIO MTOKOUTCS TEJI0 Maccod m. YeMy paBHa
CHUJIa TPEHUS, €CITU KO (HUIIMEHT TPEHHUS L.

mgsino.;

mgtga.,

[ mgcosa;

[To HaKJIOHHOW MJIOCKOCTH, COCTABIISAIONICH YTroJI 0L C TOPU30HTOM CBOOOJHO CKOJIB3UT TeNl0 Maccoi m. Yemy
paBHa CHJIa PeaKIM1 HaKIIOHHON TJIOCKOCTH.

mgsina;

mgtga,;

mgcoso.

[To HaKIOHHOW TUIOCKOCTH, COCTABJISIFOIIEH YTOJI 0. C TOPU3OHTAIBIO CBOOOJHO CKONB3UT Teno maccot m. C
KaKOW CHJIOM TEJIO IEMCTBYET HA INIOCKOCTD.
0.
mgsina;
mgtga,;
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C kakoii MUHUMAJIBHOHM CHIJION HE0OXO0UMO MPUKUMATh TEJI0 MAacCOH M K BEPTHUKAIBHON CTEHE, YTOOBI OHO HE
ynano: (Koaddumuent tpenns ).

pmg;

mg/ W,

mg.

BennunHa uMITysibca HMEET pa3sMEPHOCTB:
Hc;
KIM/c;
Krm/c’.

BennunHa miI0THOCTH UMEET Pa3MepPHOCTh:
KI/M>;

MY/KT;

KIM.

Kakass 13 BEKTOpHBIX (PU3MYECKUX BEJIWYMH BCErJa COBIMAAAET IO HAIMPABJICHUIO C BEKTOPOM CHIIBI B
KJIaCCUUECKON MEXaHHUKE.

Yckopenue;

CxopocTh;

HNmmynsc.

Kakast u3 BeKTOpHBIX (PU3MUECKHX BEMUYHMH BCETJa COBMAJAeT MO HAMPABICHHIO C BEKTOPOM YCKOpPEHHUS B
KJIaCCUUECKON MEXaHHUKE.

Cuna;

Nmmyssc;

MoMeHT umiynbca.

Kakast n3 BeKTOpHBIX (pU3MUYECKUX BEJIMYHMH BCET/]a COBMAJIACT MO HAPABJICHUIO C BEKTOPOM CKOPOCTH
Nmmyssc;

Cuna;

VYckopenue

Kaxkas u3 BeKTOpHBIX (DU3MUECKHUX BEIMYUH BCETJ]a COBMAIACT M0 HAMPABICHHUIO C BEKTOPOM UMITYJIbCA.
Cuia;
Yckopenue;
CkopocTh;

Mstu maccoit 200 T, ABIOKyIIUiACS co CKOpocThio 10 M/c meprneHauKyIsIpHO MAacCUBHON CTEHKE, OTCKAKHBAET
00paTHO co CKOpOCThIO 5 M/c. Kakoi uMITyJibC mepesian cTeHKe (KIm/c).

3;

1;

4,5.
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Msta maccoii 200 r, ABHXKYIIHICS co cKopocThio 10 M/c meprneHANKYIIPHO MAacCUBHOM CTEHKE, OTCKaKHBaeT
o0paTHO co ckopocThio 5 M/c. Halitu cpennroto cuty ynapa (H), ecnu mpoaomKuTenbHOCTh COyIapeHus Oblia
0,06 c.

0,18;

50;

5.

Mstu maccoit 200 T, ABIOKyIIUiCS O CKOpocThio 10 M/c meprneHauKyIsIpHO MacCUBHON CTEHKE, OTCKAKHBAET
00paTHO cO CKOPOCTHIO 5 M/c. HaliTh Mpo0IHKUTENBHOCTD COyAapeHus (C), €Clu CpeHss CHila yaapa paBHa 6
H.

5;

50;

0,5.

Mstu maccoit 200 T, ABIOKyIIUiACS cO CKOpocThio 10 M/C meprneHauKyIsIpHO MacCUBHON CTEHKE, OTCKAKHBAET
00paTHO ¢ TO ke CKOpOocThIo. Kakoit uMmysbe (Krm/c) mosryqniia CTeHKa.

+4;
0;
2.

OnpenenuTh UMIYIBC, MOYYCHHBIH CTEHKOW MpH aOCOIIOTHO YIIpyroM ynape o6 Hero mapuka maccoit 200 T,
€CJIM MIAPUK JBUTAIICA CO CKOpOCThIo 10 M/c mox yrimom 30° K IIIOCKOCTH CTEHKH

2;

4;

0.

[TepBoe Teno Maccoif 2 Kr ABMXKETCA CO CKOPOCThIO 6 M/c, BTOpoe HenoABMKHO. [locie cronkHOBeHUs 06a Tena
JBIDKYTCS CO CKOPOCThIO 2 M/c. HaliTi Maccy (Kr) BTOpOro rena.

2;
6;
4

Teno maccoit 3 Kr, ABUTrasich CO CKOPOCTBIO 6 M/C, JOTOHSET Jpyroe Tejo, ABWXKYIIeecs B TOM K€ HalpaBJICHUH
co ckopocThio 2 M/c. Ilocne cTonkHOBeHHMs 00a Tesa JBUXKYTCS BMecTe co ckopocThio 4,4 m/c. Halitu maccy
BTOPOTO TENa.

2;
6.

Teno maccoit 3 Kr, JIBHUTasiCh CO CKOPOCTBIO 6 M/C CTalKHUBAaeTCA C JPYTHM TEJIOM, IBHXKYIIUMCS B
MPOTHUBOIIOIOKHOM HampasieHun. [locie ymapa o0a Tena octaHoBWIMCh. HallTh HavalbHYIO CKOPOCTH (M/C)
BTOPOTO Tela, €CIIM €ro Macca - 2 KT.

9;

6;

18.
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Kakwue u3 cun: 1) rpaBuranuu; 2) ynpyrue; 3) TpeHUs! ABISIOTCS KOHCEPBAaTUBHBIMHU.
1, 3;

1,2

2,3.

Kakwue u3 cun: 1) rpaButanuu;
2) ynpyrue;
3) TpeHus ABISAIOTCS AUCCUITATUBHBIMU:
1, 3;
2;

3.

Kak u3MeHuTCs UMIyJIbC TEJIa, €CJIM Macca U CKOPOCTh BO3PACTyT BIIBOE:
VYBenuuutcs B 2 pasa;

+¥YBenuunred B 4 pasa;

He uzmenurcs.

C HaKJIOHHOHM TIOCKOCTH BBICOTOM 5 M COCKOJIB3HYJIO Teno maccoi 3 kr. Kakoit mmmynec (H'c) mpuobpeno
teno: TpenueMm npenebpeus, g=10 m/c.

30;

150;

15.

Haiitu HavanpHy10 cKOpoCTh (M/C) 1IaiObI, €CIM OHA OCTAaHOBWJIACK, PO/ MO JbAy paccTosHue 25 m: (g=10
M/c?, kK03hPUIUEnT TpeHus cKoIbKenus p=0,2).

10;

S

4.

VpaBHEHUE JBWKEHHS MATEpHAIbHON TOukM Xx=5-8t+4t>. UeMy paBeH MMITyJbC TEa MAcCOW 2 KI' B MOMEHT
BPEMEHH 2 C:

8;

16 H-C;

12 xrm/c.

Bec Tena P:
PaBeH cuiie TsKeCTH, €CITH TEJO IBMXKETCS] YCKOPEHHO B HAIIPaBJICHUH BEKTOpA g;

WJIM YCKOPEHHO IIPOTUB BEKTOPA g;
PaBeH cuiie Ts3KeCTH, €CIIM TEJI0 IIOKOUTCS WK JBUKETCS PAaBHOMEPHO IIPSIMOJIMHEWHO.

MartepuanbHON TOYKOW HA3bIBAIOT TEJIO, ISl KOTOPOTO MOKHO ITPeHEOpeyb:
Maccoii;

Maccoy M pa3mMepamu;

pasMepaMH.
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Kaxoit maccoii rpy3 moJiBeiian Ha py>kuHe )xectkoctbio 900 H/M, ecnu py’kuHa pacTsHyJIach Ha 3 CM:

27 kT

0, 27 kr;

2,7 kr;

4

XKectkocTh crampHOTrO NpoBoaa paBHa 10 H/m. Eciu Ha Tpoc, CBUTHIN U3 IECSITH TaKUX MPOBOAOB, OJBECHUTD
rpy3 Maccoi 200Kr, Ha CKOJIBKO pacTSIHETCS TPOC:

0,2cm;

2,0 cm;

20 cm..

Yemy paBHO yCKOpPEHHE CBOOOTHOTO MAICHUS Ha IUIAHETE, IMEIOIIUH IMJIOTHOCTh 3€MIIH, €CITH PAINyC TUIAaHETHI
B N pa3 OoJbIlIe paguyca 3eMiu:
4ng/3;
3
ng;
ng .

Manbuuk mMaccoit 40 Kr Kkadaetcs Ha Kadensx JUIMHOM 4 M. UeMy paBeH Bec Tesla MallbyiKa MPH MPOX0KIACHUN
HUKHEH TOYKH CO CKOPOCTHIO 6 M/C:

760 H;

76H;

7600H.

Ha Teno nelictByror cwia Tsxectn paBHas 30 H u ropusonrtanbHas cuna B 40 H. Haiigure Monmyns
PaBHOJICVCTBYIOIICH CUIIBI:

70 H;

5H;

50 H;
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Pakera ynansercs ot 3emnu. Kak u3aMeHuTCs cuiia NpUTSHKEHUS K 3eMile NPU YJAJICHUU PAaKeThl OT 3eMJIM Ha
paccTosHUE PaBHOE PaguyCy 3€MIIM OT €€ TOBEPXHOCTHU:

YMenbmutes B 4 pasa;

YMeHnbuTes B Ba pasa;

VYBennuuTcs B [Ba pasa.

YeTblpe OIMHAKOBBIX KyOHMKa, CBSI3aHHBIE MEXAy COOOl HEBECOMBIMH HHUTSMH, JBHXKYTCS IO TJaJKOMY
TOPU30HTAILHOMY CTOJNy TOJ JeiicTBueM cuibl F , mpuioXeHHOW K mepBoMmy KyOuky. HaTspkenue HuUTH,

CBSI3bIBAIOILEH MEPBBIA U BTOPOM KyOUKH, PaBHO:

34 F; .

Ya F; '

43 F. 4 32 1
/

Padota, MOIIHOCTD, 3aKOHBI COXPAHECHHUS

JBuratens momHocThI0 3000 BT mpopabortan 5 munyT. PaboTa nBurarens paBaHa:
900000 [Tx;

15 xJIx;

600 Ix.

B xakom cimyyae TOpMO3HOM IyTh aBTOMOOWIIS Oy1eT HAMMEHBIIUM:
B cyxoili scHBII 1€Hb;
B 10X 1ymMBEIN 1€HB;

B cueromazn.

Kakast hopmyia mpurogHas sl BEIYHCIEHUs paObOThI TIepeMeHHOM cuibl F Ha myTd S (Fs—mpoexiust Cuiibl Ha
HaTPaBIICHUS JIBIKEHUS):

j;FSdS;
0

FxS;
FxV.
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KoHcepBaTUBHBIMU HA3bIBAIOTCS CUJIBI:
PaboTa KOTOPBIX HE 3aBUCHUT OT (POPMBI YTH, O KOTOPOMY YacTHIIa MEpeMeIaeTcst U3 OAHON TOYKHU B
ApYTyIo;
PaboTa KOTOpBIX paBHA HYIIO;
Pabota KoTOpBIX OTpHILIaTEIbHA.

Ha pucynke npuBezneH rpaduk 3aBUCUMOCTH NpoeKiuu F cuibl, AeiicTByomeil Ha YacTHily, OoT myTu. Yemy
paBHa paboTta cuiibl Ha nepBbIX 30M:

FH

o oo

| I -

U qnzoacdd g

180 Ix;
18 JIx;
90 Hx;

Kak u3meHHTCS 3amac MOTEHIMAIbHOW HSHEPruM YIpYyro AeGOpMAIMOHHOTO Tela MpPU YMEHBIIEHHUH €ro
nedopMmaruu B 2 pasa:

YMmenbutes B 4 pasa;

YMeHbIUTCA B 2 pasa;

VYBenuuucs B4 paza.

Kak w3MeHHTCs 3amac TOTEHIUAIBHONH SHEPruM ympyro AcGOpPMAIMOHHOTO Tejia MPH YBEIUYCHHH €T0
nedopmaiuu B 2 pasa;

YBenuuutcs B2 pasa;

YMenbuTes B 4 pasa;

VYBenuuutcs B 4 paza .

Kak u3meHHuTCst KHHeTUYeCKasi YHEPIHsl, €CIM Macca U CKOPOCTh BO3PACTYT BABOE:
VBenuuutcs B 4 pasa;
YBenuuurtcs B 2 pasa;
VBenuuutcs B 8 pas.

Kak u3mMeHHuTCst KHHeTUYEeCKask YHEPrHsl, €CJIM CKOPOCTh BO3PACTET BJIBOE:
VBenuuutcs B 4 pasa;
YBenuuurtcs B 2 pasa;
He nzmenurcs.
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Ha pucyHnke npejicTaBieHa TpaeKTOpHs IBYKSHHS Tesa, OPOIIEHHOTO 1O/ YIJIOM K TOPH30HTY. B kakoii Touke
TPACKTOPUU MEXaHWYeCKas SHEprus Tella HMMeNla MaKCHMMaibHOe 3HaueHue: CONMPOTHBICHHEM BO3/yXa
npeHeopeys:

2

B 2;
B 3;
Bo Bcex Toukax oJlMHAKOBBIC 3HAYCHUS;

Ha pucynke npezacraBieHa TpaeKTOpHs IBUKEHHS Tesa, OPOIIEHHOTO MO YIJIOM K TOPH30HTY. B Kakoii Touke
TPaeKTOPUU KHUHETHUYECKas HHEpPrus Teja HMeJa MakcuMaibHoe 3HadeHune: CONMpOTHBICHHEM BO3IyXa
npeHeopeys:

2

h
] . 3

Frrrrriri

B 2;
Blu2;
B Toukax 1 u 3.

Ha pucynke npejcTaBiieHa TpaeKTOPHs JIBIKEHHS TeJia, OPOIICHHOTO 10/ YIJIOM K TOPH30HTY. B kakoii Touke
TPAaCKTOPHM MEXaHWYeCKash JHEprus Tella HMella MHHHMalbHOe 3HaueHHe: CONpPOTUBICHHEM BO3/yXa
npeHeOpeys:

2

h
] . 3
[TTTETTTT

lu2;
B 1mu3;
Bo Bcex TOUKax oJWHAKOBEIC 3HAYCHUS.
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Ha pucyHnke npejicTaBieHa TpaeKTOpHs IBYKSHHS Tesa, OPOIIEHHOTO 1O/ YIJIOM K TOPH30HTY. B kakoii Touke
TPAaCKTOPUU TMOTCHIMAIbHAS SHEPrHs Tejla HMella MakCHMManbHOe 3HadeHue: CONMpOTHBICHHEM BO3IyXa
npeHeopeys:

2

h
] . 3

TTTETTTT

B Touke 2;
B 1;
B 3.

[Tyns Macchl m, JieTeBIIasi TOPU3OHTAILHO U UMEBIIAsi CKOPOCTh V,, TPOOMBAET TOHKYIO A0CKy. Ha BbuIeTe M3
JOCKH cKopocTh mynu V. Uemy paBHa pabota A ., CWIBI TPEHUS, BO3HUKAIONIAS TPU MPOXOKACHUH Iy B
JIOCKE:
(mV-mV, )/2;
mV? mVO2 '
2 2
m(V-Vy)*2.

[Tyns macchl m, JeTeBIIas FTOPU3OHTAIBHO U UMEBIIAsi CKOPOCTh Vo, MPOOMBAET TOHKYIO A0cKy. Ha BbuieTe u3
JIOCKH CKOpocTh Iynu V. UeMy paBHa KMHETUYECKasl IHEPTHsl, BOSHUKAIOIIAS TP MPOXOKICHUH ITYJIH B TOCKE:
mV’: mV;

2 2
(mV-mV,)/2;
m(V-Vy)*/2

Temno B mose TATOTEHHS OMHCHIBACT 3aMKHYTYIO TpaeKTopuio. Kakoe BeIpaskeHHE CIIPaBeUIMBO JJIsi CYMMapHOM
paboThl A CHIIBI TATOTCHUS:

A=0;

A=mgh;

A=mV?/2.

CHaps pa3opBajics Ha TPU OCKOJIKA (CM. JUarpaMMy UMITYJIbCOB), pasieTeBluxcs noa yriamu 120 rpagycos
apyr k apyry. COOTHOIIEHHE MEKIy MOIYJISIMH UMITYyJIbCOB: P > (P2 = P3). B KakoM HampaBICHWUH IBHUTAJICS
CHapA.:
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l'opuzoHTansHO BIpaBo;
l'opuzoHTanbHO, BIEBO;
[Tox yriioM K TOpU30HTY.

o 4
YacTuia aBMKeTCs Mo ocu X B TOTSHIMAIBHOM CHIIOBOM IoJie ¢ 3Heprueit W, = —6x"(W,- B [k, X - B M).

Uewmy paBHa cuiia, ACHCTBYIOIIAs HA YaCTHUILY B TOUKe X =0,5 M:
0,75H;

0,375H

3 H.

quy paBHO N3MCHCHUC I/IMHy'J'Ibca MaTepHaanoﬁ TOYKH.
0;

WMityiibCy NpUIIOKEHHBIX CUIT;
PaGote Bcex cuil, MPUIIOKEHHBIX K TOUKE.

Kakyro MOIIHOCTH MMEET JBUTATENL HACOCA, MOJHUMAKONIEro Ha 6M 20M° Boabl 32 10 MUHYT:
2 kBrT;

20 xBT;

200BrT.

Kakas paboTa Oblia coBepiieHa st TOAHATHs 2M° BObI Ha 6M (kJIK):
12;
120
1,2.

Ha rteno, nBuxyieecs npsSMOJIMHENHO, NEHCTByeT mepeMeHHas cuia. Haigure paboty atoil cunbl (k) u3
rpaduka Ha otpeske (3; 4):

3;
4 F, H
1. 4

oF--3

.
0O 1 2 3 4 Swm
Ha Tteno, nBmwkymieecss mpsMOJIMHENWHO, NEUCTBYET nepeMeHHas cwia. Haigure paboty sToit cmubl ([x) u3

rpaduka Ha oTpeske (1; 3):
g(b peske (1; 3) FH
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N

Ha TCJIO, ABUXXYIICCCH HpHMOHHHeﬁHO, HeﬁCTByeT nepeMCHHAad CuJia

rpaduka Ha otpeske (0; 3):
7
6;
5

. Haiimute paboty stoit cumbl (Jx) u3

Ha Teno, aBmxyieecss mpsMOIUHENHO, NEHCTBYeT mepeMeHHas cuia. Hainure paboty atoit cumbl (k) u3

rpaduka Ha oTpeske (2; 4).

Enununeit uamepenus padbotsl B cucteme CU sBisietcs:
Br;

JOk;

H

Enaununeit uamepenus MmouiHoctu B cucreme CU siBnsercst:
Br;

2

JUK;
H

MoIIHOCTh MOKHO OIIPEAETUTH 10 hopMyIie:
(F-V);

Axt;

F; xS.

PaboTy MOKHO OIIPEAETHTH 110 (HopMyIIE:
(F-V);

Axt;

F, xS

Oneprus 1 kBT 4 B cucteme CH paBHa:
3,6 M/Ix;
360 x/x;
36 MJIx.
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Hmnynse Tena, UMeronero macey 2 Kr, Bospoc ¢ 3 1o 7 kr-m/c. Kak u3MeHuIach KWHETHUECKasi SHEPrusl Tena
(JIx):

HalO [Ix yBennumace;

Crama 49/4 JIx;

4 JIx.

CxopocTh Tena, UMEroNero Maccy 4 Kr, yMeHpmuiaack ¢ 12 m/c no 8 m/c. Kak m3MeHHUIach KMHETHYECKas
sHeprusg tena (Jx):

Ywmenbmunack Hal 60 JIx;

128 [1x;

288 JIx.

Kakyro paboty (/Ix) coBepIImio Tejao Maccoii 4 KT CKOPOCTh KOTOPOT0 yMEHbIIUIAch ¢ 9 M/c 10 1 m/c:
162;

160;

2.

Kakyro KHHEeTHUeCKYIO YHEPTHI0 IPUOOPETET TE€JI0 MACCOo 1KT mpu CBOOOIHOM MaJIEHUU C BHICOTHI 20M:
20 JIx;

200 x;

2 JIx.

Jns nogpema yrist maccoi 10,5 T u3 maxTtel HeoOxoauMo 3atpatuth 6200 k/[x sHepruu. Haiinute riryouny
[IaXThI.

59M;

600 m;

60 M.

Ha kaxoit BeicOTe Te0 Maccoit 2 T Oynet o6yanaTh NoTeHIHaIbHON YHepruen 10 kJx:
1 Mm;
0,5 m;
Sm.

Kak u3mMeHHUTCsI UMITYJIbC Tela, €CIIM YBEJIMYUTh €r0 KUHETUKYIO SHEPTHUIO B 4 pa3a He MEHSSI €e Maccy:
YBennuntcs B 4 pasa;

YBEIIMYUTCS B 2 pasa;

YmMmenpmures B 4 paza.

[ToTenmmanpHas Heprus Tema Mmaccoit 0,5 kr. Ha BbIcOTEe 3 M. OT moBepxHOCTH 3emun paBHa ([loTeHnmanbpHas
SHEPrHs OTCUUTHIBAETCS OT IOBEPXHOCTHU 3eMian g=10 m/c?):
15 dx;
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1,5 JIx;
0,15 Ix.

Kaxkoe u3 IIPUBECACHHBIX ypaBHeHI/Iﬁ CIIpaBCAJIMBO IIPU YIIPYI'OM yaap€ ABYX TECII:
mV, +m,V, =mU, +m,U,;
m1V1 + m2V2 = (m 1+ mz)V

Kaxkas u3 nepeunciieHHbIX BEIMUUH HE COXPAHAETCS IPU HEYIIPYTOM yape Tew:
Kunernueckas sneprus;

HNmmnynsc;

Macca.

K cxaroii npyxuHe npucrasieH map maccoit 1 kr. Ilpyxkuna cxara Ha 10 cM, a ko3dduuuent e€ ynpyroctu
pasen 400 H/m. Haiitu ckopocTh 1mapa, ¢ KOTOPOi OH OTOpachIBAETCS TP BHIMPSIMIICHUH TPy KHHBI:

2 M/c;

6 M/c;

20 m/c.

W3 pyxbst Maccoit 5 KT BbUIETAET MyJIsi Maccou m,= 52 co ckopocThio 3,= 600m/c. Haittu ckopocth 3 oTnaum
PYXKbSL:

0,06 M/c.

6 M/c;

0,6 M/c

JAunamuka TBEpIOro Tesia

Ha rupockor ¢ MOMEHTOM UMITyJIbca 6 KI'M/C IEHCTBYET MOMEHT CHJIbl, paBHbii 0,9 Hm. IIpu oTux ycnoBusx
YTJII0Basi CKOPOCTB IIPELIECCUU COCTABHT:

0,15¢";

15¢t;

0,015 ¢

O6pyu maccoit m=0.3 kr u paguycom R=0,5 M npuBenu Bo BpaiieHrne, COOOITUB €My YHEPTUIO BPAIIATEILHOTO
newxeHus 1200 J[>x, ¥ OMyCTUIM HA MOJ TaK, YTO €r0 OCh BpAIIEHUS OKa3ajlach MapajuieIbHON MIOCKOCTH
noyia. Ecnu 00pyd Havan IBUTAThCsl O€3 MPOCKAIB3bIBAHUS, UMES KHHETUYECKYI0 YHEPTHI0 TOCTYIATEIHLHOTO
neuxenust 200 [k, To cunia TpeHus coBeplia padoTy, paBHYIO. ..

600 [Tk
1000 T
800 [k

[InaneTa Maccoid m ABMXKETCS MO DIUTUNTHYECKON opOuTe, B OAHOM U3 (DOKYCOB KOTOPOW HAXOIUTCS 3Be37a
Maccoii M.
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Ecnu - pajnyc-BeKTOp IUIAHETHI, TO CHPABETHBBIM SIBIISICTCS yTBEPIKICHHE. ..

MowmeHT HUMITYJIbCa IJIaHECThl OTHOCUTEIIbHO HCHTPA 3BE3AbI ITPH ABMXXCHUU I10 0p6I/ITe HE U3MCHSACTCA.

MoMeHT CUITBI TATOTCHUA, ﬂeﬁCTBYIOHIefI Ha IIAHCTY, OTHOCUTCIIbHO LICHTPA 3BC3bl, HC POBCH HYJIIO.

21.]'[5[ MOMCHTAa UMITYJIbCA INIAHETBI OTHOCUTCIILHO LICHTPA 3BC3AbI CIIPABEAJIMBO BBIPAKCHUC! L=mlr.

Ecnu neHTp TsDKECTH COBMAgaeT ¢ TOUKOH MojBeca Tena, CHocoOHOro BpamaTbes, TO:
PaBHOBecue Ha3bIBaeTcs O0e3pa3inyuHbIM;

PaBHOBecue Ha3pIBaeTCs HEYCTONUYMBBIM;

YCTONYUBBIM.

Yepes 610K (0AHOPOIHBINA TUCK Maccoil 4 KI) NepeKuHyT LIHYpP, K KOTOPOMY IpHUBsI3aHbI I'py3bl Maccamu 1 u 2

KT. VCKOpPEHHs IPy30B paBHBI (M/C%):
1,4;

14;

0,14.

BenuunHa MOMEHTA CHIIBI MIMEET Pa3sMEPHOCT:
Krm?/c%;

H/wm;

H/Mm.

B Kakux eIMHMIAX U3MEPSAETCS MOMEHT UHEPIIHN:
KI'M?;

Hwm;

H/m?

Bennunna MOMeHTa UMITYJIbCa HIMEET PA3MEPHOCTD:
Hwmc;

2

lo /2
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VYKaxXuTe BBIPAKECHHUE, ONPEACISIIONIEE MOMEHT HMMITYJIbCA MAaT€pUATIBHOW TOYKHM OTHOCUTEIBHO HEKOTOPOU
HENOJIBMKHON TOYKU:

[;713] ;

]a)Z.

b

1o/2

YacTuira MacChbl m JBIKETCSI PABHOMEPHO BI0Jb ocH X. Kak HampaBieH BEKTOP MOMEHTA UMITYJIbCA [, YACTHIIBI
OTHOCHUTENBHO TOUKH O:

Hukyna, L=0;

Baone ocu OZ;

neprneHuKkysapHo ZOY.

Kakas u3 npuBeneHHBIX (OpPMYJT BhIpa)kaeT OCHOBHOM 3aKOH IMHAMUKHU BPAIIaTeIbHOTO JBUKECHHUS:
- d
M ==-(Id);
dt

10)2.

2

L=I1w;

Kakas u3 MMPUBCIACHHBIX q)OpMy.]'I BBIPAXXAa€CT MOMCHT MMITYJIbCa TCJIa IIPHU BpallaTCIbHOM JIBHXXCHUM:
L=1d;

31 = 13);

lo?/2;

K mucky npunoxkena ogHa u3 yetsipex cuil. [lojg meiicTBueM Kakoil CHIIbI AUCK OyJieT BpalaThCs ¢ OOJBIIUM
YIJIOBBIM YCKOPEHUEM:

F.
IF

W o IIF?
|

MoOMEHTHI BCEX CHJT COOOIIAIOT OJIMHAKOBOE YTIIOBOE YCKOPEHHE.
Fu;
F;.

K AUCKY IIPUIIOKCHA OAdHAa U3 YCTBIPECX CHIL. Ilog peiicTBHEM KaKOM CHUIBI JHUCK 6y,Z[eT BpalmaTrbCa C
HaMMCHBIIHUM YTJIOBBIM YCKOPCHHUEM:
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MoMEeHTBI BCceX CHIT COOOIIAI0T OJMHAKOBOE YTIIOBOC YCKOPCHUC,
F4;
Fi.

K nmucky pammycom R npuiiokeHsl JBE€ OJWHAKOBBIE I10 BEIWYHMHE CHJIBI lFl‘:‘Fz‘ =F" . Yemy paBeH
PE3yIBTUPYIOLINI MOMEHT CHUJI OTHOCUTENBHO ocu O, MepHeH UKy IsspHOi miockoctu aucka (OC= R/2):
-

FR/2;
2FR.

TOHKWIT OJTHOPOJIHBIN CTepKeHb JuHONW ¢ = 0,5M u maccoit m=0,4 Kr Bpamiaercs ¢ YyrJIOBBIM YCKOPSHHEM & =3
pag/c’ OKoJI0 OCH, TIPOXOJSIIEH TEPIEHIUKYIIAPHO CTEPKHIO Yepe3 ero cepeauHy. YeMy paBeH Bpamaroniui
MOMEHT:

0,025 H m;

0,25 Hwm;

2,5 Hwm.

K o6ony ogHOpoaHoro nucka paamycoM R mpunoxkeHa noctosiHHas kacaTenbHast cuia F. Ilpu Bpamennu Ha
JIMCK JISHCTBYeT MOMEHT cuil Tpenusi M ,, Haiitu maccy Jucka, €cid OH BpallaeTcsi ¢ HOCTOSHHBIM YTIIIOBBIM
YCKOpPEHUEM ¢ :
2(FR-M,,)

&R’ ’

- d
M == (I&);
2 1@

m=

Io?/2;

K 0601y xoneca maccoit m=>50 kr, umeromiero popmy aucka paguycom R=0,5 M, npunoxeHa kacareabHas cuiia
F=100 H. Yemy paBHO yTiI0BOE€ YCKOpEHHE KOJeca:

8 pan/c?;

6 pan/c’;

4 pan/c’.
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VYkaxute GopMyiy JUIsi KHHETUYECKOM SHEpruu Tella, BPalalonierocsi BOKPYT 3aKpErIeHHON OCH:

ITo kakoit popmyiie MOXKHO paccuuTaTh paboTy MPU BpallaTeIbHOM JIBUKEHUU TBEPAOIo Teja:
A= [Mdgp

F.S;

1?2 .

Kakyto paboTy Hago coBepuIMTb, YTOOBI OCTAHOBUTh MAaxOBHK, BpAIAIOIIMNCSA C YIJIOBOM CKOPOCTBHIO
@ = 0,57" : MOMEHT UHEPLIMH MaXOBUKA OTHOCUTENILHO OCH BpauleHus paBe J=8 10 kr m* :

10 Mo ;

107 JIxk;

102 JIx.

[Inardpopma B Buae aucka paguycoM R Bpamaercs Mo HMHEpUMH C YIJIOBOW CKOpocThio @,. Ha kpato
1aTopMBbl CTOUT YEJIOBEK, Macca KOToporo paBHa m. C KakoH YIJIOBOW CKOPOCTBIO ®,0yneT BpalaTrbes

iatopma, eciau YeaoBeK nepereT B ee HeHTp: MoMeHT unepiuu miathopMel J. MOMEHT HHEpLUU YeloBeKa
paccUUTHIBaTh KaK JJis MaTepUAIbHOM TOUKH:

2
w, —(l+ﬂ)a)1
- d
M ="=(I&
dz( )
L=I®

YeMy paBeH MOMEHT MHEPLUM OJHOPOIHOTO JMCKA Macchl M M paguyca R OTHOCHTENBHO OCH, MPOXOSMIEH
gepes3 TouKky O’ NepHeHIUKYIAPHO €r0 IIOCKOCTH:
mR?;

UeMy paBeH MOMEHT MHEPUMU OJHOPOJHOrO JUCKa Macchl m u paamyca R otHocutensHo ocu O. Ock O
HNPOXOJUT YEPE3 €ro LUEHTP NEPIEHAUKYIIAPHO.
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MaxoBHMK, MOMEHT MHEPLUH KOTOPOro /=63,6x2m’, BpalaeTcs ¢ yriloBoM ckopocTeio © = 31,4 pan/c. Haiitu
MOMEHT CUJI TOPMOXKEHUS M, oJ 1eiCTBUEM KOTOPOI'0 MaXOBUK OCTaHaBJIMBAeTCs yepe3 Bpems t=20c.

10 Hm;

5 Hm;

100 Hwm.

MaxoBUK BpamaeTcsi Mo 3aKOHy, BEIpakaeMomy ypaBHenuem @= A+ Bt+ Ct’, rme A=2pad, B=16paorc,
C=-2pao/c’. Moment unepuuu I xoneca pasen 50key’. Haiitu Bpamaromuii MOMeHT M:

200HwMm;

2xkHwm;

20 Hwm.

MoOMEHT MHepUuUU OJHOPOJHOIO CTEP>KHS OTHOCUTEIBHO OCH, NMPOXOMAIICH MEPIEHIUKYISIPHO CTEPXKHIO HA
paccrosinum 1/6 oT ee neHTpa, paBeH Kkml?, Te K paBHO:

1/6 ;

1/3;

1/9.

MOMEHT MHEepIHH OJHOPOIHOIO CTEP)KHS OTHOCHTENIFHO OCH, HMPOXOMSIIECH MEPIEeHANKYIIPHO CTEP)KHIO HA
paccrosinuu 1/4 ot ee uenTpa, paBed kml’, Tyie K paBHO:

3/2;

1;

3.

MoMeHT uHHepuuH OJHOPOJHOIO JUCKA OTHOCUTEIBHO OCH, IPOXOMSINEH IMEPIEHIUKYJSPHO IHUCKYy Ha
paccrosiHum R/2 oT menTtpa aucka, papeH KmR?, T1e K paBHO:

3/4;

1;

2.

MoOMEHT MHEPIIMU OJTHOPOTHOTO JHUCKA OTHOCUTEIBHO OCH, MPOXOIAIICH MEePHEeHANKYISIPHO TUCKY Yepe3 0001
JIMCKA paBeH kmR?, e k paBHO:

3/2;

1;

3.

MoMEHT HHepuuM OJHOPOJHOIO JUCKA OTHOCUTEIBHO OCH, IPOXOMSINEH MEPIEHIUKYJSIPHO IHUCKY Ha
paccrosinuu R/3 oT menTpa aucka, papeH KmR?, T1e K paBHO:

11/18;

2/9;

1/6.
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MowmeHT cuitbl onpeensieTcs: GopMyJIoi:
rxXF

F.S;

Io?*/2.

MOMEHT UMITYJIbCa MaTepUAILHOW TOYKH, BPAIAOIICHCS TI0 OKPYKHOCTH:
mvr ;

F.S;

10?%/2

OIHOpPO/HBINA CTEPIKEHh MAacCOW m, JUIMHOM | Bpamiaercs ¢ YIoBOH CKOPOCTBIO ® OTHOCHTENBHO OCH,
IPOXOIALIEH TIEPIIEHMKYIIAPHO CTEPIKHIO Yepe3 €ro LeHTP. KuneTnueckas sHeprus BpaIaTeabHOTO JIBHKEHHUS
CTepKHs paBHa Kml’®w?, re K paBHo:

1/24;

1/12;

1.3.

OHOPOMHBIA JUCK MAaccoi m M paauycoM R Bpalaercs ¢ yriioBOH CKOPOCTBIO ) OTHOCHUTENBHO OCH,
IPOXOAIIEH MEPIEHUKYISPHO JUCKY 9€pe3 €ro HeHTp. KuHeTmueckas >Heprus BpaIIaTElbHOTO JBUKCHUS
JIMCKa paBHa KMR’®’, T/I€ K PaBHO:

1;

1/4;

1/2.

OIHOPOMHBIM JUCK Maccoi m M auaMeTpoM D Bpalaercs ¢ yriIOBOH CKOPOCTBIO ) OTHOCHTEIBHO OCH,
IPOXOAAIIEH EPHEHANKYIISPHO CTEPKHIO Ye€pe3 ero NeHTp. KuHeTndeckas SHEprus BPallaTeIbHOTO IBKEHHS
aucKa paBHa KmD? @7, rie K paBHO:

1/16:

1/4;

1/2.

OmHOPOMHBIM UWIMHIAP KaTUTCS 0€3 MPOCKaNb3bIBAHHUS IO IUIOCKOCTH €O CKOpocThio v. Torma monHas
KUHETUYECKas SHEPTHs LMIUHAPA PaBHA KMV, TJIE€ K PaBHO:

3/4;

1/4;

1/2.

YrioBas CKOPOCTh BpaIIAIOIIErocs Tejla paBHa , MOMEHT uHepiuu [. Uepes kakoil mpoMeXyTOK BPEMEHU TEJIO0
OCTaHOBHTCS, €CJIU K HEMY IPWIOKUTH TOPMO3SUNA MOMEHT CUJIbI M:

[ oM

I o/M

I/ oM.

Onnoponueiii muuHAp R=10 cm, maccoil 4 kr Bpamaercs ¢ yriaoBoil ckopocThio 10 paa/c BOKpYr ocu
cummeTtpuu. [Ipu aeiicTBUM, KaKOTO TOPMO3SIIETO MOMEHTAa OH OCTaHOBUTCS yepes3 5 c:
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40 mHM;
0,4 Hm
4 Hwm.

Ban Bpamaetcs ¢ yrinoBoit ckopocTbio ® =10 pan/c. OnpeneanTs MOMEHT CHIIbI, CO3/IaBaeMbIi BaJlOM, €CIH K
HEeMy npuitokeHa MomHocTs 400 Br.
0,4 H Mm;

4 H wm;
40 Hwm.

OIHOPOIHBIN IHUCK MAcCcOM 5 KI ¥ paguycoM 20 ¢M BpalaeTcs ¢ yrIIOBBIM YCKOpeHueM 3 paz/c’. Ompenenurs
MOMEHT CHJIBI, IIPUIIOKCHHOHN K JHUCKY.
0,6 Hwm;

6 Hwm;
3HwMm.

Onnopoaublii  quck pamuycom 20 cM Bpaiiaercss ¢ yIriIoBbIM yCKOpeHHEM 3 paja/c’. MOMEHT CHIIbI,
IMPWIOKEHHOM K AucKy paseH 0,6 HM. Onpenenuts maccy aucka.

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

OnHopoaHbIN TUCK Maccou 5 Kr u paanycoM 20 ¢cM BpamaeTcs Moj IeHCTBUEM CHIIBI, MOMEHT KOTOPOM paBeH
0.6 Hm . Onpenienuthb yriaoBoe yCKOPEHHUE TUCKA.
3 pan/c?;
0,3 pan/c’;
0,03 pan/c?;

UenoBek CHINUT B LIEHTPE BpalIAIOMICHCs O UHEPIIMU BOKPYT BEPTUKAIBHON OCH KapyCesH M JIEPKHUT B PyKax
JUIMHHBIM LIECT 3a €ro cepeauHy. Eciau OH MOBEpPHET MIECT U3 TOPU3OHTAIBHOIO IOJIOKEHHUS B BEPTUKAJIBHOE,
TO 4acCTOTa BPalICHHUS] B KOHEYHOM COCTOSIHUU

YBenuuurcs;

He u3menwnTces;

YMeHbI1aeTcs.

YenoBek CUAUT B LIEHTPE BPALIAOIICHCS 110 UHEPLUMHU BOKPYT BEPTUKAIBHOM OCH KapycCeau U JIEPKUT B pyKax
JUTMHHBIN IIECT 3a €ro ceperHy. Eciii OH MOBEPHET MIECT U3 BEPTUKAIHHOTO MOJI0KEHUS B TOPU3OHTAIBHOE, TO
4acTOTa BPALLEHUS] B KOHEUHOM COCTOSIHUU

YBenuuurcs,

He n3menurcs;

YMeHbIaercs;

Teopema llITelinepa nmeeT BUI:

J=J,+ma’;
J=J,+ma’/2;
J=J,+ma’ /4.
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Ha onnoponnblil nunuuap pangmycom 10 cM Maccoil 2 Kr, crmocoOHBIM Bpamiatbcs BOKPYT OCH CUMMETPHH,
HaMOTaH TOHKHUH mHyp. C Kakoi CHION HaZ0 JepHYTh LHIHYP, YTOOBI NPUAATH HMWIMHAPY YIIIOBOE YCKOPEHUE 5
pan/c*:

0,05 H;

0,5H;

S5 H.

Kakx n3smMeHuTcst MOMEHT HUMITYJIbCa CBO60}1H0 Bpalmaromerocs Tejia Ipu yYMCHIICHNN MOMCHTA MHEPLUU B JBa
pasa:

HE N3MECHUTCA,

YMeHblIUTCA B 2 pasa;

YBennuutcs B 2 pasa.

BennunHa cKOpOCTH aBTOMOOWIIS M3MEHSUIaCh BO BPEMEHH, Kak MOKa3aHo Ha rpaduke 3aBucumoctu V(t). B
MOMEHT BpEMEHH t, aBTOMOOMIIb IOJJHUMAJICS MO YYaCTKY AYTH.

b

W3 »xecty BeIpe3aay TpU OAWHAKOBBIE JIETANIN B BUJE 3JUIUIICA. J[Be AeTanu pa3pes3aliy IOMoJiaM BIOJb PA3HBIX
ocell cMMMeTpUHU. 3aTeM BCE YacTH OTOJABUHYJIM JpPYr OT Jpyra Ha OJAMHAKOBOE PACCTOSHUE M pacCTaBUIU
CUMMETPUYHO OTHOCUTENBHO ocu OO

(‘2 =~ (]

| j
o’
st MOMEHTOB MHepUUH OTHOCUTENIbHO ocu OO' cripaBeJIMBO COOTHOLICHHE. . .
I1-1,>1,
L =1,>1
I, <1, <1,

JIBa Tena ABUTANMCHh K CTEHKE C OJMHAKOBBIMH CKOpPOCTSIMH M TpH yAape ocTaHoBWiuCh. [lepBoe Teio
KaTHJIOCh, BTOPOE CKOJIB3WI0. Eciy 1pu yaape BbIICIUIOCH OJMHAKOBOE KOJWYECTBO TEIlIa, TO OOJIbIIEe Macca
TelA...

OIMHAKOBEI
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Broporo
IIepsoro

UenoBek CTOUT HAa CKaMmeeuyke, MOTyIed 0e3 TpeHHs BpaliaTbCcs BOKPYT BEPTUKATBLHOW OCH, W JCPKHUT B
paccTtaBieHHbIX pykax rmpu. OH IMPUBEIEH BMECTE CO CKaMEEUKONl BO BpaIllEHHE C YIJIOBOM CKOpPOCThIO ().
Ecnu yenoBek omycTUT pyKH, TO €0 MOMEHT UHEPLIUU

YMCHBIINUTCA,

HE U3MEHUTCS;

YBCIIUYUTCA.

YenoBek CTOMT Ha CKaMeedyKke, MOTyllell 0e3 TpeHus BpallaTbCs BOKPYI BEPTHUKAIbHOW OCH, M JEPKUT B
paccTaBlIeHHBIX pyKax rupu. OH NpUBEIEH BMECTE CO CKAMEEUKOH BO BpalllEHHE C YIJIOBOM CKOpOCThIO .
Ecnu yenoBek OmyCTUT pyKH, TO YIJIOBask CKOPOCTh €r0 BpallleHUS

YMEHBILNTCS;

HE U3MEHUTCS,;

YBEJIMUYUTCS.

UenoBek CTOUT Ha CKaMmeeuke, MOTyIed 0e3 TpeHHs BpaliaTtbCcs BOKPYT BEPTUKATBLHOW OCH, W JECPKHUT B
paccTtaBieHHbIX pykax rupu. OH IMPUBEIECH BMECTE CO CKaMEEUKONl BO BpalllEHHE C YIJIOBOM CKOpPOCThIO ().
Ecnu yenoBek omycTUT pyKH, TO €F0 MOMEHT UMITyJIbCa

YMCHBIINUTCA,

HE U3MEHUTCS;

YBCIIUYUTCA.

Cneuna.nbnaﬂ TEOpUHA OTHOCUTEJIBbHOCTH

Kaxue yTBepx1eHuUs JIekKaT B OCHOBE CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH:
Bce 3akoHbI MEXaHUKH MHBAPUAHTHBI OTHOCUTENBHO Ipeodpa3zoBanus [ anues.
WuTepBan- nHBapHaHT npeodpazoBanus Jlopenua
CkopocTh cBeTa B BaKyyMe OJIMHAKOBa BO BCEX MHEPLMAIbHBIX CHCTEMaX OTCUETa;

Kocmuueckuii kopabib ¢ IByMsi KOCMOHABTaMH JIETUT cO ckopocThio V=0,8c (¢ - CKOpOCTh CBETa B BaKyyMe).
OauH M3 KOCMOHAaBTOB MEJJICHHO ITOBOPAYMBAET METPOBBIM CTEpKEHb W3 MOJOXKEHHUs 1, MapaljielbHOTro
HaIPAaBJICHUIO BUKEHUS, B MOJIOKUTE 2, MEPIEHANKYIISIPHOE STOMY HaIpaBlIeHUI0. Torna JUIMHA CTEP>KHS C
TOUYKH 3pEHUS APYTOro KOCMOHABTA...

n3MeHuTces ot 1,0 M B monoskennu 1 10 1.67 M B IOJIOKESHUHU 2
paBHa 1,0 M mipu 10001 €ro OpUEHTAINH

u3meHutcs ot 1,0 M B monoxkenuu 1 10 0,6 M B TONTOKEHUH

VYkaxure BBIPAXCHUS TJIA KHHETHYECKOMI OHCPIUH TCJia B peHﬂTHBHCTKOﬁ MEXaHUKE

m,c’ (* -1)

2
1—V42
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Kakas n3 nprBeIeHHBIX BEIMYHH SBIISIETCS MTHBAPUAHTOM B CIIEUATIBHON TEOPUU OTHOCUTEIBHOCTH:
Jnuna

Cuiia

HuTeprai.

[To xaxoii popmyie onpenensieTcst SHEPTUsi HOKOS B PENIATUBUCTCKON TMHAMUKE:
2
mc

[Tonnas sHEeprus Tena B peATUBUCTCKOM IMHAMMKE PaBHA:
m C‘2 :

b
myc

2,
mc

Onpenenuth, Ha CKOJBKO JIOJDKHA YBEIHYUTHCS TOJHAS SHEPTHs Teja, 4TOOBI €ro PeNITUBHCTCKAs Macca
Bo3pocia Ha Am=0,001 r:

10° JIx

910* Mk

9e10* JIx

Paketsl 1BMXKXYyTCSI OTHOCHUTENBHO 3eMiM ckopocThio 0,75 ¢, ¢ HE€ myckar CBETOBOM CHraj B HallpaBJICHUU
JBWKEHUS pakeTsl. KakoBa €€ cKopoCTb OTHOCUTENBHO PaKeThl:

1,75 ¢

0,25 ¢

c

JIBa »JeKTpOHA C OJAMHAKOBON OTHOCUTEIBHON ckopocThio mo (0,8 ¢ momamarT B MUIIEHb C HHTEPBAIOM
Bpemenu 10 He. Kakoe paccTosiHEe B TyTH MEXY 2JIEKTPOHAMHU:

2M

24 ™M

2,5

Wmnynbe o-gacTuibl (me=6,6410" xr) npu ckopoctu 0,6 ¢ cocraBut (Hc):
2310
3010%
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2310

Ha 6opty xocMuueckoro kopabiisi HaHeceHa 3M0IeMa B BUJIE TEOMETPUUYECKOM (PUTYpHI.

W3-3a pensiTUBHCTCKOTO COKpallleHHsl JUIMHBI 3Ta (urypa u3MeHser csoro (popmy. Ecnu kopabib qBHXKETCS C
3amajga Ha BOCTOK, CO CKOPOCTBIO, CPaBHHMOW CO CKOPOCTBIO CBETa, TO B HETOJBI)KHOW CHCTEME OTCYeTa
sMOJIeMa puMeT pOpMy, yKasaHHYIO Ha PHCYHKE.

Y

KocMmugeckuit kopabib ¢ IByMsi KOCMOHABTaMH JIETUT CO CKOpOCcThi0 V=0.8c (C - CKOpPOCTh CBETa B BaKyyMe).
OnvH W3 KOCMOHAaBTOB MEJICHHO IMOBOPAYMBACT METPOBBIA CTEPXKEHb W * TIONOXKEHUs 1, MapauiebHOTO
HaITpaBJICHUIO ABHUXKXCHUA, B MTOJIOKCHUC 2, NCPUCHAUKYIIIPHOC 3TOMY HAITPABJICHUIO. Torna AJInHa CTCPIKHA C
TOYKHU TPEHHS JJPYyroro KOCMOHABTA...

paBHa 1,0 M ipu r000# €ro OpueHTAITUN
m3MeHuTcs ot 1.0 M B monoskernun 10 0,6 M B IOJIOKSHUU 2

n3MeHuTces ot 1,0 M B monokeHuu 1 10 MOJIOKEHUH 2

Kocmudeckuii kopabiab JETUT ¢ CKOPOCThEO V dYachl KOCMOHAaBTa OTHOCHUTEIHHO YacOB HaOromarens B
HETOJIBUKHOU CUCTEME OTcueTa

HE MCHSIIOT X0/1a
UIyT OBICTpEe
UAYT MEJICHHEE

MexaHuka ;KHAKOCTH
Kaxoe 13 cooTHOIIEHNH BbIpa)kaeT BHYTPEHHEE TPEHUE MEKIY ABYMs CJIOSIMH raza (>KHJIKOCTb):

ol |48
Tk |dx

dg
A
F dx

ds

dx

-S.

=
S
F=k-|=2-S.;

JlaBneHnue BogHOTO cTOJI0a B 03epe Ha ryouHe 50 M coCTaBUT, (aTMOc(hepHOE TaBICHUE HE YIUTHIBACTCS):
490 ITa

490 klla

500 xITa
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10 mm pt. cronba cocrasmuset (I1a):
1333

360

520

[TnotHOCTH NBaa cocTasnsier 0,9 r/cm’. Kakas yacTh €ro 00beMa BHIHA HaJl HOBEPXHOCTHIO BOHI (B %0):
9

10

12

B mmpokoit yactu ropuzoHTaIbHON TpyOBl CKOPOCTh BOAbI coctaister 0,20 cm/c. OnpenenuTts ee CKOpoCTh B
y3KOH 4acTu TpyObl, TuaMeTp KOoTopoii B 1,5 pa3a MeHble:

0,40 m/c

0,30 m/c

0,25 m/c

bak BwicoTOi 0,9 M 10 KpaeB 3amojHEH BOJoM. B momymerpe oT mHMma mpoOwiin HEOOIBIIOE OTBEPCTHE.
OO0pa3oBaBmiascs CTpys BOJbI UMEET CKOPOCTH (M/C):

2,0

3,0

3,5

ITo rmankoit kpyrnoit Tpyde nuamerpom 5 cMm teder Boga (n=1 mllac) co cpeaneit ckopoctsio 10 cm/c. Yucno
PeitHonbaca i1t 3TOrO Ciy4dast COCTaBUT:

500

5000

6000

ITo TpyGe TeueT MammMHHOE Macio (M=0,1 IMac, p=0,8 r/cm’). IpenensHas CKOPOCTh TAMMHAPHOTO TEYEHHUS
Macia paBHa 3,2 cm/c. IIpu Kakoi CKOPOCTH TeueHus riuiepuna (Nuw=1,5 Tlac, p=1,26 r/cM’ ) B Tl ke TpyOE
TE€4YeHHE nepenieT B TypOysieHTHOE (IpUMEpPHO, M/C):

0,14

0,18

0,15

Kaxkoe u3 BbIpaskeHU# SBISICTCS YpaBHEHHEM HEMPEPHIBHOCTH MPU TEUCHUH HECI)KUMAEMOU KUAKOCTH B TPyOe:
SV =const

SV=0

DU =const

Kunkocts Teder mo TpyOe C MepeMEHHbIM ceueHueM Oe3 TpeHus. B kakoMm cedeHuu TpyObl AaBlieHUE B
KUJKOCTU MaKCUMAJIBHO:

HIMPOKOM;

Y3KOM;

CpeIHEM.
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Bo ckonbko pa3 oTiMYaroTCs IMaMeTpbl TOPU30HTAIBHONW TPYOBI B €€ Y3KOH U IMIMPOKOM 4acTH, €CII CKOPOCTH
TE€YEHHUH BOJBI B 3TUX YaCTAX paBHbI cOOTBETCTBEHHO 20 cM/c u 45 cm/c:

22,5

0,225

2,25

Teno mIoTHOCTELIO £ MIABAET B )KUAKOCTH IUIOTHOCTBIO, £, . Ha Kakyro 4acTh CBOEro 00bEMa IOrpyKeHo Teo?
AV p

Ve p
V_o»
AV py
AV p,
a

9. VYuyeOHo-MeTOAM4YecKoe M HHGOPMALMOHHOE O0ecTiedeHue TN CIUIINHBI (MOLYJIs1)

a) OCHOBHasI IMTEPaTypa

Y4eOHUKHU:

1. A. H. MatBeeB. Mexanuka u reopust oTHocuTesnbHOCTH. — M. U3a. Jlom «Onukc 21 Bex», 2003. — 432 c.

2. B. A. AnemikeBuy, JI. T'. Jlenenxo, B. A. KapaBaeB. Mexanuka. — M.: U3zna. Llentp «Axanemus», 2004. —480
c.

3 C. Il. CrpenkoB. Mexanuka. — CII6.: «Jlauby, 2005. =560 c.

4. 1. B. CuByxun. OOmmii kypc ¢usuku. B maru Tomax. T. 1. Mexanuka. — M.: DUSMATIIUT/MOTH,
2005. —559 c.

5. C. D. Xaiikud. @usnueckrue ocHoBbl MexaHuku. — CII0.: «Jlanpy», 2008. =768 c.

6. . W. IlerpoBckuii — «Mexanuka» - Munck, 1973r

7. N. E. UponoB — «Mexanuka. OcHOBHBIE 3aKOHbI»- M.: 1985.

0) 10MOJIHUTEIbHAS JINTepaTypa

1. JI. . Jlanmay, JI. U. Axuezep, E. M. Jlupmmn — «Kypc obmei ¢uznku. MexaHuka U MOJIEKYJIsIpHAs
busukan- M.: MI'Y, 1965.

2. T. Kurrens, B. Haiit, M. Pyneman — «bepkineeBckuil kypc ¢puznku. Mexanuka»n- New-York, 1973. — 478
CTp.

3. P. ®eiinman, P. Jleitton, M. Cennc — «®elinmanoBckue nekiuu no ¢usuke» (T. 1,2)

4. Bepxosun A.H. - I'moccapwii mo kypcy «®Pusnkay, yaeOHbIii cripaBoYHHK, 2009

B) COOPHUKH 33124

1. CoopHuk 3amau no odmemy kypey ¢pusuku. B nsatu kaurax. Ku. I. Mexanuka. [Tox pen. U. A. SIkoBneBa. —

M.: DUSMATIIUT; JIAHB, 2006. —240 c.
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2. 1. E. Upogos. 3agaun no obueit puzuke. — CII6.: «Jlanby, 2006. —416 c.
3. Coopruk 3amau mo obmemy kypcy ¢usmku. B Tpex uactsax. U. 1. Mexanmka. TepMmoamHamuka U
MmonekyisipHas ¢usuka. Ilon pexn. B. A. OBunnakuna. — M.: U3n-80 MOTH, 2002. —448 c.
4. C. M. Kozen, 3. U. Pamiba, C. A. CnaBaruackuii — «COOpHUK 3a1a4 1o ¢usnuke», M.: «Haykay», 1978
r) YueOHbIe 10CoOus
1. Metonuka pemenus 3aaad mexanuku. [lox pen. A. H. MatseeBa. — M.: U3n-Bo Mock. YH-Ta, 1980. —160 c.
2. JI. II. ABaksnn, P. 3. [Huxnuuckas, A. I1. lteipkoBa. Pa3zpa®oTka ceMHHapOB MO MEXaHMKE U TEOPUHU
otHocutenbHocTU. [lox pen. A. H. MatseeBa. U31-Bo Mock. yH-Ta, 1984 1. 148 c.
3. JI. II. ABaksanu, P. O. Hluxnuuckas, A. II. IlteipkoBa. Pa3paboTka ceMHHApoB 10 MEXaHHYECKUM
KosnebaHusIM M BosiHaM B ympyroi cpene. [log pen. A. H. Marseesa. M3n-Bo Mock. yH-Ta, 1986 1. 76 c.
4. E. M. HoBoaBopckas, 3. M. JImurpueB — «MeTtoaunka nmpoBeaeHus yrnpaxHeHui mo ¢pusuke so BTY3e», M.:
«Bpicmias mkomay - 1981
5. B. C. Pycakos, A. 1. CnenkoB — «Mexanuka. Meroauka penienus 3agay», Mocksa, ®uz-pak MI'Y um.
M. M. JlomoHocosa, 2010 — 368 c.
6. B. B. IlokpoBckuii — «Mexanuka. MeToasl pemienus 3agauy» - uzl. «bunom. Jlabopatopus 3nanuii», 2012
7. E. B. ®upranr — «PykoBOACTBO K PEIICHUIO 3a1a4 110 Kypcy oomiei pusuku», M.: «Beiciras mkomay, 1977
8. A. M. Menemmuna, 1. K. 3otoBa, M. A. ®occ — «Ilocobuem Juist caMOCTOSTENTLHOTO O0yUEHHs PELICHUIO
3amad o ¢pusnke B By3e» - Boponex. M3a. Boponexckoro I'Y, 1986.
B) UHTEpHET-pecypcehl

OOecnieueH J0CTYyH K COBPEMEHHBIM IpOo(pecCHOHAIbHBIM 0a3aM JaHHbIX, WH(POPMALMOHHBIM
CIPAaBOYHBIM M NMOMCKOBBIM cucteMam (6ubimnoreka COI'Y):
- bubmmoteke e-library,
- AIeKTpoHHOU 6ubanoTeke aucceptamuii PI'b,
- YHUBEPCUTETCKOM OnOimoTeke online;

- QJICKTPOHHOMY KaTaJIOT'y.

DJIEKTPOHHBbIe OMOHOTEYHbIE cHUCTeMbl, ¢ KOTOpbIMH Y COI'Y umeercss AeHCTBYIOLIUI
JAOr0OBOpP, COBpPeMeHHbI¢ MpodecCHOHANbHbIC 0a3bl, MH(OPMALUOHHbIC CIPABOYHBIC

CUCTCMbI:
ObsaacTb 3HaAHUI IIpodeccnonanbHble 6a3bl JAHHBIX U CcbLika
odpa3oBaTeiibHbIe pecypcbl MHTEpHET
OO6pazoBanue Oenepanpubii moptan  «Poccwuiickoe | https:/www.edu.ru
00pa3zoBaHHE»

ODenepanbHblid MeHTp HHGOpManuoHHO- | http://fcior.edu.ru
00pa30oBaTeIbHBIX PECYPCOB

Enunoe OKHO JIOCTYyTIa K | http://window.edu.ru/
WHQOPMAITMOHHBIM pecypcaM

[Topran «l{udpoBoe oOpazoBaHme http://www.digital-edu.ru
HarmonanbHbIil OTKpBITEI yHUBepcuteT | https:/intuit.ru
«MHTYHT»
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http://www.digital-edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://www.edu.ru/

DTHUMOJIOTUS U HNCTOpHA PYCCKOTO A3bIKa

http://etymolog.ruslang.ru/

dusuka IOP Institute of Physics http://www.iop.org/
Institute of Physics — 310 Bemymiee
Hay4yHoe (u3uueckoe coobmectBo. Ha
caiite MIPEICTABJICHBI pa3aensl,
MOCBSIIIIEHHBIE COOBITHAM B 00ONacTu
¢bu3uKwy, My OJIUKAIHSM,
00pazoBaTelbHBIM pecypcaM, KapbepHBIM
BO3MOXHOCTSIM,
MYJIbTHMEIHA-pecypcam
JlaGopaTopust reousuueckoro | http://geobrk.adm.yar.ru/
MOHHUTOPHUHTA [["eodusnyeckoit
obcepBaropun  "bBopox" (hunmana
WNHuctutyTa (N7 197 3emnn UM.
O.10.1lImuara PAH]
®DoToHMKA: HAYYHO-TEXHUYCCKHUH x)ypHan | http://www.photonics.su/
CripaBOYHUKH o ANEeKTPOHHBIM | https://www.rlocman.ru/comp/sprav.html
KOMIIOHEHTaM
Nano https://nano.nature.com/
HanoTexHonornueckoe coobmiecTBo | http:/www.nanometer.ru/
«HaHomeTtp»

‘YHuBepcaabHbIC Poccuiickas HanmoHa pHast OMOIMOTEKA http://nlr.ru/

pecypchl HarnoHanbHas ayiekTpoHHast Oubimoreka | https://rusneb.ru/

MHGOPMAITMOHHBIM pecypcam

Poccutickas rocyjaapcTBeHHas | https:/ www.rsl.ru/
OounbnmoTexa
Ennnoe OKHO JOCTyTIa K | http://window.edu.ru

Karanor a1ekTpoHHBIX OUOIHOTEK

https://elementy.ru/catalog
/g31/elektronnye biblioteki

JIUTEPATYPhI

«MeTasHITUKITOTIC TS Kupwnna u | https://megabook.ru
Medoausy
bubnmuorexka  yueOHOW W Hay4Hoil | http://sbiblio.com/biblio/

KomnbroT
DJICKTPOHHAs  0aj3

WHTEPAKTUBHOM 110

CocTaB .

- Heo0XoauMI

a pgaHHeIXx OuoOmmorexkum COI'Y,

CKOM, MPOEKTOPOM.

JEKIMOHHBIE  ayAUTOPUH;

10. MaTrepuajJbHO-TEXHHUYECKOE OCHAIIlEHUE TUCHUTIMHBI

KaOUHET,

THIEH3HOHHOI0 U CBOOOTHO pacnpocTpansieMoro nporpammMHoOro oﬁecne'{ennﬂ, B TOM

YUCJIE€ OTECYECTBEHHOI'O ITPOU3BOACTBA

EPHBII KJlacc, TOCTyn K ceTd MHTepHET (BO BpeMsi CaMOCTOSITENILHOU pabOThl), OPITEXHUKA,

OCHAIIIEHHBIN

SUEINE o0ecneyeHus JAHHON MHUCHUIUVIMHBI KOMILJIEKT JIMIEH3HOHHOIO0 M CBOﬁOI[HO

pPacnpoCcrpansieMoro nporpamMmmMmHoOro 06ecneqeﬂml, B TOM YMCJI€ OTECYCCTBCHHOT'0 IMMPOU3BO/ACTBA, 4 TAKIKE

3JIeKTPOHHBbIE OH({

JIMOTeYHbIE cHcTeMbl, ¢ KOTOpbIMH Y COTI'Y nmeercst neiicTBYIOIIMIA JOTrOBOP:

Ne HaumenoBanue Ne norosopa(simunensust) Crpana-
n/n TNPOU3BOIUTEIb
1 Windows 10|Enterprise No 4100072800  Microsoft Products | CILIA

) (MPSA) ot 04.20161
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http://sbiblio.com/biblio/
https://megabook.ru/
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
http://window.edu.ru/
https://www.rsl.ru/
https://rusneb.ru/
http://nlr.ru/
http://www.nanometer.ru/
https://nano.nature.com/
https://www.rlocman.ru/comp/sprav.html
http://www.photonics.su/
http://geobrk.adm.yar.ru/
http://www.iop.org/
http://etymolog.ruslang.ru/

) Windows 7 Professional Ne 4100072800  Microsoft Products | CILIA
' (MPSA) ot 04.20161
3 OfficeStandard 2016 Ne 4100072800  Microsoft Products | CILIA
' (MPSA) ot 04.20161
4 Cucrema tectupoBanus | Ne468 ot 03.12.2013 UII Cynratynus | Poccus
) SunravWEBClass P.T.(6eccpouHo)
5. KasperksyEndpoint Security J022.01.2024 Poccus
Cucrema MOUcCKa TeKCTOBEIX | Ne ot 22.01.2023 Poccus
6. 3aMCTBOBaHHUHI (metictButenen mo 22.01.2025) ¢ OAO
«Antumnaruat.BY3» «Anrtu-Ilnaruam»
ABTOMaTH3MpPOBAHHAS cucreMa | CBuaeTenscTBO 0 TocymapcTBeHHoit | COI'Y
7 «Ympasnenue —/lexkanat bPC» peructpauuu nporpaMmsl ans OBM
' Ne2015611830 oT 06.02.2015r.
(6eccpouHo)
[Iporpamma 11  OBM  «bank | Pazpaborka COI'Y CaumerensctBo o | COI'Y
] BOIIPOCOB ISl KOHTPOJISL 3HAHUI» roCcyJapCTBEHHON perucrpauuu
' nporpammel anst OBM Ne2015611829
ot 06.02.2015r1. (6eccpodHO)
Yeayru cBm3u (moctym k cetu | OOO  Amkom  Ne  AL-0044 ot | Poccus
9. MHTEpHET) 01.02.2022r -31.12.2022r
MOODLE Becrratnoe poccuiickoe CIIA
10. (becmaTHOE
pOCCHICKOE)
1 JIMuHBIN KaOuHeT | JInneHsus GeccpouHas Poccus
) CTyJIEHTa/COTPYIHUKA Tex.compoBoxaenne oT 14.03.2022 ¢
OneKkTpoHHAs oubnmorexa | https://dvs.rsl.ru Poccus
12. muccepranimd M aBropedeparoB | Tpebyercs perucrpanus B OHOIHOTEKE
PI'B(BBJ PI'B) cory
3BbC"YHuBepcuterckas https://biblioclub.ru Poccust
13. oubmmorexa ONLINE" TpeOyercst peructpanus B OHOTHOTEKE
cory
ObC  «Haywumas  amektpoHHas | http:/elibrary.ru. Poccus
oubmmoTeka eLibrary.ru» TpeOyercst perucrpanus B OHOTHOTEKE
14. Cory
YHuBepcanbHas 0as maHHbIX | https://dlib.eastview.com CIIA
15. EastView
OBC «Koncynbrant cryneHTta» | http://www.studentlibrary.ru Poccus
Crynenveckas anekrpoHHas | TpeOyercs perucrpanus B OHOIHOTEKE
oubmuoTeka mo MemuiuHckoMy U | COTY
16. (hapMarneBTHYECKOMY
o0pa3oBaHHIO, a  TaKke IO
€CTECTBEHHBIM U TOYHBIM HayKaM B
LEJIOM.
OBC «IOpaiiT» - obpa3oBatensHas | www.biblio-online.ru Poccus
cpena, BKIIOYaromas BUpTyanbHbii | TpeOyercs perncrpauus B Oubmmoreke
yuTanbHBIA  3anm  yuyeOnukoB u | COI'Y
17.

y4eOHBIX TOCOOWI OT aBTOPOB U3
BeAylInX By30B Poccum mo Bcem
HaTpaBJICHUSM U CIIEIIUATEHOCTSIM

85


https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/
https://dvs.rsl.ru/
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