


EcTecTBO3HaHME -
MHTErpPUPOBAHHbIN Y4EOHbIN
npeameT

OpueHTupoBaH Ha opMUpoOBaHME ODLLIEN
KYNbTYPbl, CBSI3@aH C MUPOBO33PEHYECKNMU,
pasBMBaOLLMMKN U BOCMIUTATENbHbIMUA
3agavyamu obulero obpasoBaHus, 3agavamm
couuanusaumnm



[lonsa oTaenbHbIX NPeAMETOB B coaepXaHuu
Kypca «EcTecTBo3HaHue- 10,11»

Npeomet B coAepxXaHuu Kypca (%)
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3KOHOMMUYecKas reorpadus

s
MXK 5
:



bonbLioe BHMMaHWeE B Kypce
€CTECTBO3HAHUA YOENAETCH 3KCNEPUMEHTY —
bonee 25% y4ebHOro BpeMeHM, - OTBOAUTCH
Ha nabopaTopHbLIE N NMPaKTUYecKne paboThbil.



CTPYKTYPA KYPCA

Pa3pgen 1. CoBpemMeHHOE eCTECTBEHHO-HAy4YHOE 3HAHWE O MUpe
(Npupoga — Hayka — YenoBekK)

Tema 1. CTpyKTypa eCTeCTBEHHO-HAY4YHOro 3HaHUSA: MHOroobpasmne
eouHcTBa.

Tema 2. CTpyKTYpbl MUpa NpUpoabl: EAMHCTBO MHOroobpasus.
Tema 3. OT CTPYKTYpPbl K CBOUCTBAM.

Tema 4. Npupoaa B ABMXKEHUN, ABUXEHUE B NpUpoae.

Tema 5. OBONOLUMOHHAsA KapTnuHa Mupa.

Paspen 2. EcTecTBeHHbLIE HayKN K pa3BUTNE TEXHUKU U TEXHOSTOMNU
(Nnpupoga — Hayka — TeXHUKa — YerioBeK)
Tema 6. Pa3Butme TexHOreHHoOM LBUNM3aLun.

Tema 7. Bzaanmogencrteme Haykn U TEXHUKM.
Tema 8. EcTecTBO3HaHME B MUpPe COBPEMEHHbIX TEXHOSTOMNMN.

Pasaen 3. EcTecTBeHHblE HAayKN K YeNoBEK (Mpupoaa — Hayka —
TeXHUKa — obLEecTBO — YenoBeK)

Tema 9. EcTecTBeHHble HayKku 1 NpobrnemMbl 300pOBbS YeroBekKa.
Tema 10. EcTecTBeHHble Hayku 1 rmobanbHble Npobnembl YernoBeyecTBa



CTPYKTYPA KYPCA

* NepBbIW pa3gen BKIMoYaeT B cedbs Hanboriee BaXHble
naen n oTkpbITnS U3NKN, XMmn, buonorum, B
OCHOBHOM ONpeaensitoLLne COBPEMEHHYIO
€CTECTBEHHOHAY4YHYIO KapTUHY MuUpa.

* BTOPOW pasfen oTpaxaeT NpakTUYEeCKyo peannaaumio
dbyHOaMeHTanbHbIX UAEN U OTKPbLITUIN B S3HEPreTUKE U B
COBPEMEHHbIX TEXHOMOMMSIX.

* TPEeTumn pasgen NocBsALWeH dyHOaMeHTanbHbIM
OTKPbITUAM B €CTECTBO3HAHUK, MOMOratoLLMM NOHUMaTb
npouecchl, Nponcxogailine B YernoBe4eckom opraHmu3me
N HENOCPEOCTBEHHO UCMOSb3YIOLLMECS B ObITY.



Tema 4. I'lpupopga B ABMXKEHUN, OBUXEHNE B
npupoae (17 4)

JIBrkeHue kak nepemenienre. CrnocoObl OMMCaHUs MEXaHUYECKOTO JIBUKEHHUS.
OTHOCUTENIBHOCTh IBWKECHUSA. [[BUKEHHUE IO NIEMCTBUEM CUJl TATOTEHUS. [[puunHbI
MEXAaHUYECKOTO ABUKEHUS. JleTEpPMUHN3M MEXaHUYECKOIO JBUKEHUS.

JIBmxeHue Kak pacnpoctpaneHue. Bonubl. CBOWCTBa BOJH. 3BYK U €70 XapAKTEPUCTHUKH.

JIBU>KEeHUE, IPOCTPAHCTBO, BpEMsI, MaTepus. BiusHue IBUKEHUS U MaTEpPUX HA CBOKCTBA
IIPOCTPAHCTBA U BPEMEHH.

JIBxenue Tera. OCHOBHBIE 3aKOHBI TepMoAMHaMUKHU. HeoOpatumMocTh
TEPMOAMHAMUYECKUX MPOLIECCOB.

CrarucTuuecKui XapakTep ABUKEHUS CUCTEMBI C OOJIbIIINMM YnciioM YacTull. [Tonsitue o
CTaTUCTUYECKOM OMUCAHUU JIBUKEHUS. OOBICHEHHE HEOOPaTUMOTO XapakTepa
TEPMOJMHAMUYECKUX MporieccoB. CTaTUCTUKA Mopsiaka U xaoca. [Ipupoja HeoOpaTuMoCcTH
JIBUYKEHUSI CUCTEMBI C OOJIBIIAM YHCJIOM YaCTHII.

JIBMKEHNE KaK Ka4€CTBEHHOE U3MEHEHUE. XUMHYECKHUE peakunu. CKOPOCTA XUMHUYECKHUX
peakuuni. [lapamerpsl, BiusAromme Ha CkopocTh. Karanus.

JIBH>KEHUE KaK U3MEHEHME. A epHbIEC pEAKIINH.

JIBMKEHHE KUBBIX OPTraHU3MOB. MOJIEKYIISIPHBIE OCHOBBI IBUKCHUS B ) KUBOUM NPUPOJIE.

IIpakTHyeckue padoThl

N3yuenne neuxeHus miaHeT COJTHEUHOM CUCTEMBI, CBOMCTB U XapAKTEPUCTHUK 3BYKa,
CKOPOCTEN XUMUUYECKUX PEAKIIUNA.



Tema 7. Bzaanmogenctene Haykm N TEXHUKU

MexaHucTrueckas KapTuHa MApa U I[OCT&)KGHHH M)X&HI/IKI/I oT HproTOHA 10 HaIMX JHEW. 30J10TOE
MIPaBWIIO MEXaHUKH M TIPOCTeie MexaHu3Mbl. Konebanus. 3aKoH COXpaHEHHS UMITYJIbCA U
PEAKTUBHOE JIBM)KEHHE. 3aKOH COXpaHEHUsI MOMEHTa umityibca. HebecHas mexanuka. bannucruka.
[ToJsieThl KOCMUYECKHX alIapaTOB U KOCMUAYECKHE UCCIEN0BaHNs. MeXaHuKa )KUIKOCTEN U Ta30B. OT
BETPSHBIX Y BOISHBIX MEJIBHUI] K COBPEMEHHBIM THIPOIJICKTPOCTAHIIUSAM U BETPOBBIM
anekTpocTaniusaM. [logbemuas cuna kpoutia. OT poekTa JeTarenpHoro anmnapara Jleonapao na Bunuu
JI0 COBPEMEHHOM aBUAIIMOHHOW TEXHUKH.

IlepBoe Hauasio TEPMOJUHAMUKH M KOHEIl M300peTeHUs BEUHBbIX ABUTareiei. Bropoe Hayamo
TepMoauHaMukn B MakcuMaabHbId KIIJ] TemtoBeix aurareneit. OcoOeHHOCTH paOOThI TAPOBOTO
nsurarens. Kparkoe onucanne paboThl ABATATENISI BHYTPEHHETO cropanus. [lapoBbie TypOWHBI B
COBPEMEHHBIX TETUIOAJICKTPOCTAaHIUAX. [[puHIIMI paOOTHl pEaKTUBHBIX JBHUTATEIICH.

[IpuGopsl, mpeoOpazyroiire MEXaHUYeCKOe JBUKEHHUE B DJIEKTPOMAarHuTHOE U 00paTHO.
OcobeHHocTH pabOTHI AIEKTPOTeHEpaTOpa U IekTpoaBurarens. [IpeodbpasoBanue u nepenaya
AIIEKTPOIHEPTUHU HA pacCTOSTHUE. PaznuuHbie criocoObl MPOU3BOACTBA AEKTPoIHEepruu. [Ipobiaemsr
AHEProcOEPEIKCHUS.

Hcnons3zoBanue paanoBosH. M3o00perenne paano. [IpuHIUIIBI paluOCBI3U B Pa3TMYHBIX
nuana3zoHax BOiH. PagnoBeianne v tenesuaeHue. Paaunonokamus. KocmMudeckast paanocBssb U
coBpeMeHHas HaBuranusa. Ot n3odperenus [lomosa 10 MoOmIIBHOM cBs3u 1 MIHTEpHETA.

OnTrKa U CBSI3aHHBIE C HEW TEXHOJIOTHU.

IIpakTnyeckue padoThI

HccnenoBanue paboOThI 3JEKTPOTeHEPATOPA U AJIEKTpoABUTaTeNsl. M3yueHre MpuHIUIIOB paboThI
MOOWIBHOU CBs3U. 3ydeHune paboThl ONITUYECKUX TPHUOOPOB.



Tema 8. EcTecTBO3HaAHME B MUpeE
COBPEMEHHbLIX TEXHONMOTNN (26 Y)

[IpuOOopHI, NCHOJIB3YIOIIKE BOJTHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA CBETA.
OnTtuyeckre CIEeKTPhl U UX NpUMEHEHHE. JIa3ephl U X IPUMEHEHUE.
OnTuueckue cBeToBOoAbl. DoTorpadus — KuHemaTorpadus — roaorpadusi.

SnepHble peakiuy Ha CIIy»KOe YesnoBeKa. SiepHble peakiuu, IPOTEKAIOIIUE
C BBLICJICHUEM dHEPruu. AnepHoe opyxue. SnepHas s3nepretuka. ATOMHbBIE
anekTpocTaHiuu. [Ipodiiema yrpaBiasieMoro TepMOsSIAEPHOTO CUHTE3a KaK
NEPCIEKTHBA PEIICHUS NIOOATBHON TOIUIMBHOM MPOOIEMBI. DKOJIOTUYECKUE
poOJIEMBI SIICPHON IHEPTETUKH.

Ycunenue u npeodpazoBaHUE IEKTPUUYECKUX cUTrHaa0B. KoMmnbroTepHas
apudmertnka. Mcropuueckuii 0030p pa3BUTHS KOMIIbIOTEPOB. [[prumeHeHue
KOMIIBIOTEPOB ISl PA3JIMYHBIX LEJIEH.

BricokoMoekyisipabie coequHenus. [Ipupoasbie u CHHTETUYECKUE
nonumMepsl. [Tosydenrne HOBBIX MaTepUaliOB C 3aJJaHHBIMU CBOMCTBAMU.
brotexHonorns U mporpecc 4eJa0BeYECTRA.

IIpakTHyeckue padoTbl

[IpoBeneHre TPOCTHIX UCCIEAOBAHUIN U HAOIIOACHUM (B TOM YHCIIE C
MCII0JIb30BAaHNEM MYJIBTUMEININHBIX CPEJICTB): U3TYUCHHUS Ja3epa, OnpeaeeHus
COCTaBa BEUIECTB C ITOMOIIBIO CIIEKTPAJIbHOTO AHAJIN3A.



Ob6uweHay4YHas1 KapmuHa Mupa

 OOLWeHay4YHasa KapTuHa mupa — 310
0000l EHHAsA U CUCTEMATU3NPOBAHHAS
COBOKYMHOCTbL 3HaHUM 0 BceneHHOW, XKnBou
npuponae, odbLIECTBE U YENOBEKE,
NoATBEPXAEHHbLIX HA ONbITE UK Ha NPAaKTUKE,
B X B3aUMOAOEUCTBUN N pa3BUTUMN.

 [log coBOKYNMHOCTLIO 3HAHUW B 4aHHOM crny4ae
nogpasymeBaroTca dounocodockue,
o0OLWeCcTBEHHO-NONUTUYECKnUe, counarnbHO-
9KOHOMWYECKNE, eCTECTBEHHO-HAY4HbIE,
TEXHUYECKMNE N Opyrue 3HaHus.



EcmecmeeHHO-Hay4YHasi KapmuHa
Mupa

 EcTecTBeHHO-Hay4YHas KapTuHa mupa —
9TO naeanbHas Moaernb Npupoabl,
BKITIOMatoLLas obLLMe NOHATUS, MPUHLUNBI,
rMNoTe3bl eCTECTBO3HAHUA U
XapakTtepuaytoLlas onpeaenéHHbln atan
ero pas3BuUTUS.



ECTECTBEHHO-HAYUYHAH KAPTUHA MUPA

IIpuHIMIEL, OTpaskalo-
IIHe CBA3H MeXIY
TEOPUIMH

dunocodckrue EcTecTBeHHO-HAyUHEIE
KaTeropuu TEOPUHU
MaTepusd XHMHYEeCKHe 0HOJIOTHUEeCKHe
IBHIKEeHHe (pU3HUeCKHe
IIPOCTPAHCTBO reorpauueckue
1 BpeM4
B3aMMOJeHCTBHE

COOTBETCTBHA

JOIIOJTHUTEJIbHOCTH

CHMMeTPHH

IPHYHUHHOCTH




dunnocodckme Kateropun

* MaTtepus — Bce TO, YTO cyllecTByeT Bo BceneHHown,
HEe3aBMCKMMO OT HaLLEro CO3HaHUs

* [IBn:keHue — dounocodckas Kkareropus,
oTpaxatoLiaa Nnobble UIBMEHEHUSA B MUPE

* [lpocTpaHcTBO N Bpems - PUITOCOMCKME KaTeropuu,
0003Ha4valoLme OCHOBHblE (POPMbI CYLLIECTBOBAHUSA
MaTepun.

— [lpocTpaHcTBO BbIpa)kaeT NoOpPsa0oK
COCYLLEeCTBOBaHNS OTAENbHbLIX OOBLEKTOB,

— Bpems — nopsiiok cMeHbl ABNEHUN.

* Bzanmopencreue — pmunocodckas kKateropumsa, oTpaxkarowias
NpoLecchl BO3OENCTBUA OOBLEKTOB (CYyOBbEKTOB) APYr Ha ApYra,
NX B3aUMHY0 0OyCNOBNEHHOCTb U MOPOXXAEHNE OQHUM
0OBbEKTOM ApYroro.



* [puHUMN COOTBETCTEUA: KaXaasa cTapas Teopus BxoauT B 6onee
00LLYI0 HOBYIO TEOPUIO KaK €€ YaCTHbIV NpeaernbHbIN criyvan

* [pUHUMN LONOSIHUTENBHOCTHU - 3TOT NPUHLUMN O3Ha4YaeT
HeobX0aMMOCTb 1 BO3MOXXHOCTb MPUMEHEHNS ABOMCTBEHHOIO Noaxoaa K
NCCrneaoBaHNIO U ONUCAHUIO Pa3NNYHbIX SIBITEHUN

* [MpuHumn npuumHHocTK. lpuyuHa — 3TO TO, YTO NPUBOAUT K
N3MeHeHNAM, a criedcmeue — NU3AMeHEHNS, KOTOPble MOPOXOarTCH
NPUYMNHOWN.

Ha npnHuune Nnpu4NHHOCTM OCHOBAHO Hay4YHOE MO3HaHMe

OENCTBUTESNTBHOCTU M OpraHn30oBaHa BCA MaTtepuanbHO-NpakTuyeckas

OeATeNnbHOCTL YerioBekKa.

* [lpUHLMN CUMMETPMU: OCHOBAH Ha M3HAaYarnbHbIX NpeAcTaBneHusix 0o
O0HOPOAHOCTU N N30TPOMHOCTU NpocTpaHcTBa. C Her HenocpeacTBEHHO
CBS13aHbl 3aKOHbl COXPaHEeHMUS.

3akoH coxpaHeHns UMNynbca CBsA3aH C CUMMETPUEN NN OOHOPOAHOCTbIO

npocTpaHcTBa. QTO 03HA4YaEeT, YTO PM3NYECKME 3aKOHbI OANHAKOBbI BO BCEX

TOYKaX NPOCTpaHCTBa.

3aKoH coxpaHeHUs 3HEPTNN CBA3AH C CUMMETPUEN UMM OAHOPOAHOCTLIO

BPEMEHW, U 3TO O3HAYaeT, YTo Pu3nyeckmne 3akoHbl B OO0 MOMEHT

O[MHaKOBbI, T. €. BpEMS He BNUSET Ha cobntogeHne punanyecknx 3aKkoHoB.



MexaHuka- Hayka, nsyyarwiaa OBUXeHUe
MaTepuanbHbIX Ten U B3anMOoOeNUCTBNE MEX
oy HUMu;

[IBukeHnem B MexaHuKe Ha3biBatoT
M3MeHeHNe BO BPEMEHN B3aUMHOIO
NONOXXEeHUS Ten Unn nx Yacteu

B NPOCTPAaHCTBE.



* JlnHnA, Nno KOTOpoW ABUXETCSA TOYKa Tena,
Ha3bIBAETCS /mpaekmopuet O8LXKEHUS.

« [1nnHa TpaeKkTopumn HasblBaETCH
NPONOEHHbIM MyTEM.

« BekTOp, coeanHALWmMn Ha4arnbHyo 1
KOHEYHYIO TOYKM TPAEKTOPUK, Ha3bIBaETCS
rnepemeuw,eHUem.






 [1BM>XeHne Tena, npu KOTOPOM BCe ero
TOYKM B AAHHBIN MOMEHT BPEMEHMU
OBWXYTCA OOMHAKOBO, Ha3biBaeTC4
nocTynaTtenbHbIM OBUXEHUEM.

 [1na onncaHna noctynartenbHOro
OBWMXEeHUA Tena gocTaTtouHo BblOpaTh OgHy
TOYKY M ONnUcaTb ee ABUXKEHUE




 [IBMXXEeHne, Npu KOTOPOM TPAEKTOPUU BCEX
TOYEK Tena ABMnAalTCA OKPYXXHOCTAMU C
LEeHTpaMn Ha OQHON NMPAMON U BCe
MNJIOCKOCTW OKPY>XXHOCTEWN
nepneHaAnKynsapHbl 3TOUN NPAMOWU,
Ha3blBAaEeTCA BpallaTenbHbIM [ 2M




* Teno, pasamepamMmun KOTOPOro B AaHHbIX
YCIOBUAX ABUKEHUA MOXHO NpeHebpeub,
Ha3bIBaKOT mvamepuaribHoU MoYKou.

* Teno MOXXHO paccMaTpuBaTh Kak
MaTepuanbHYy0 TOYKY, eCnii ero pasmepsl
Marnbl MO CPaBHEHWUIO C PACCTOAHUEM,
KOTOPOE OHO NPOXOAUT, UMM NO CPpaBHEHUIO
C PACCTOAHUAMM OT HEro A0 APYrux Ten.



B Kakux n3 nepeyvncrieHHbIX criydaeB MOXHO
cyuTaTb Tena marepuanbHbIMU TOYKAMU, a KaKUX —
Hemnb34?

Ha cTtaHke u3rotaBnmBatoT CI'IOpTI/IBHbII7I AUNCK

ToT e guck nocrne dpocka cnopTcMeHa NeTuT Ha
paccTosiHne 55 M

KoHbkobexeL, npoxoanT ANCTaHLUNIO
COpPEBHOBAHUA

OuUrypucT BbINOIHAET YNpPaKHEHUS MPON3BONbHOM
nporpaMmmsil

3a OBMXKEeHNEe KOCMUYECKOro Kopabnsa cnegar us
LleHTpa ynpasneHus noneToB Ha 3emrie

3a TeM xe kopabnem HabnogaeT KOCMOHaBT,
OCYLLECTBAIOLLMIA C HUM CTbIKOBKY



* UTOBOBLI ONncaTb MeXaHUYECKOE ABUXEHNE
Tena (TOYKN), HY>XXHO 3HaTb ero KOopaAnHaThI
B 11t0OON MOMEHT BPEMEHMW.

« Ilna onpeneneHna koopauHat
MaTepuanbHOU TOYKU crnegyeT npexae
BCEro BblbpaTb mesio omecyema v CB3aTb
C HUM cucmemy KoopoOuHam.

 [1na onpegeneHnsa NONoXeHns
MaTepuanbHOW TOYKN B NIOOON MOMEHT
BPEMEHN HEODXOAMMO TaKXe 3a4aTh
Ha4yano oTcyeTa BpEMEHMN.



« Cncrema KoopauHart, TeNo OTCYETq, C
KOTOpPbIM OHa CBA3aHa, 1 yKa3aHue Havana
OTCYeTa BpeMEHN 0bpasyoT cucmemy
omecyema, OTHOCUTENbHO KOTOPOW
paccmaTpuBaeTCcAa OABMXKEHUE Tena.



Kakylo cuctemy KoopaunHat criegyet
BbIOpaTb And onpeaereHns nonoXxeHus Tern:

* TPAKTOP B Nnorne

* BEPTONET

* oeaq

* LWaxmMaTHasa purypa
* NINQT

* MogBogHas nogka



* TpaeKkTopua OBMXKEHUA Tena, NPoNaEeHHbIV
NyTb U NepemMeLleHNE 3aBUCAT OT BblDOpa
CUCTEMbI OTCYHETA.

e MexaHu4yeckoe OsuUXXeHue
OMmMHocumersribHo.
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Ha pucyHke
NnokKasaHa TpaeKkTopug
ABCDA OBWXEHUS
MaTepuanbHOU TOYKU U3
A B D. HanTtwu
KoopaAuHaThl TOYKU B
Ha4yane n KoHLe
OBWXEHUS, NPoONAEHHbIN
NyTb, NepeMeLleHne,
npoeKkunm
nepemMeLleHna Ha ocK
KOOpAUHAT.



. Teno nepemecTnsoCb U3 TOYKU C
KoopamHatammn x4 = 0 y; = 2M B TOUKY C
KoopgnHatammn x, = 4mMm ny, = —1m. Caenatb
yepTerK, HAUTU NepemeLLeHne U ero NPoeKumn
Ha OCK KOOpAMHaT.



 [1N9 KONMNYECTBEHHOW XapaKTEPUCTUKU
npoLecca ABMKEeHUS Tena BBOOAUTCS
MOHATUE CKOPOCTU ABUKEHUS.

» MaHog8eHHOU
CKOPOCMbIO NOCTYyNaTeNbHOIro ABMXEHUS
Tena B MOMEHT BPEMEHMU t Ha3bliBaeTCc4
OTHOLLEHWE O4YEeHb Maroro
nepemMeLleHna K MarnomMy NpoMeXyTKy
BpeMmeHun At , 3a KOTOPbIN NpOoKU3NIINN LA

nepemMeLlleHme: &S
L =—
FAY



PaeHomMepHOe rnpsiMosiuHeuHoe
dsuUiXXeHue

 [lBMXXeHne ¢ NOCTOAHHOW NO MOAYIO U
HanpaBeHNo CKOPOCTbIO HAa3bIBAETCH
pPasHOMEPHbIM MPSAMOSTUHEUHbIM
O08UXKEeHUeM.

* [1lpn paBHOMEPHOM NPAMOSNTMHENHOM
OBWXEeHUN Teno ABUXKETCHA No NpSAMOU 1 3a
NooOble paBHbLIE NPOMEXYTKU BPEMEHU
npoxoauT oAMHaKOBbIe NYTW.



* Ecnn B HEKOTOPBIV MOMEHT BPEMEHN ¢,
TEN0 HaXoaUocChb B TOYKE C KoopanHaTou
x,, @ B bornee Nno3gHNA MOMEHT t, — B TOUKE
C KOOpAMHATOW X, TO NPOEKLUS
nepemelleHna As Ha ocb OX 3a BpeMm4

At=t —t paBHa
2 1p A5=X2—X1.

JTa BENMUYNHA MOXET ObITb U
NONMOXUTENBbHON U OTPULIATENBHOU B
3aBUCUMOCTM OT HanpaBfieHns, B KOTOPOM
OBWUranochb Teno.



* 3aBMCUMOCTb KOOPAMHAaTbI x OT BPEMEHMU t
(3aKOH OBMXEHUA) BblpaXaeTcs npu
paBHOMEPHOM NPAMONTMHEUHOM ABUXEHUN
JITUHEeUHbIM MameMamu4ecKum
ypasHeHuUeMm:

X (t) =Xy + VL.



3aBUCUMOCTb NPOEKLIUN CKOPOCTW
Tera oT BpEMEHM

V, M/C







3aBUCUMOCTb KOOpAMHaTbI OT
BPEMEHN




TpaKTop 3a nepBble 5 MUH Npoexan 600 M.
Kakou nyTb OH nponaeT 3a 0,54, ABUradchb C
TOW K€ CKOPOCTbHO?



[1o 3agaHHbIM
rpadoukam HanTu
HayanbHble KOoOpAUHATDI
TEN N NPOEKLMN CKOPOCTU
nX OBmXKeHund. Hanucatb
ypaBHEHMEe OBUXEHNA Ten
X= X(t). U3 rpadomnkoB u
YpaBHEHUN HAUTN BPEMS U
MECTO BCTpeUu Ten,
OBUMXEHNE KOTOPbIX
OMNUCLIBAKOTCA rpadouKamm
1wl




YpaBHEHWA 3aBUCMMOCTU KOOPAUHATbI OT
BPEMEHU ABUXKEHUA ABYX TEN UMEIOT BUA,:

x1 = 100 — 5¢t; x, = 100 + 5t. Kakyto
MHPOPMALUIO O ABUKEHUN KaXKAOrO Tena Bbl
MOXETE MU3BJIeYb U3 3TUX YPaBHEHUN? B uem
CXOZCTBO U B YEM Pa3/inymMe B ABUKEHUU ITUX
TEen?



HepaBHOMepPHOE ABMXeHMe

ABTOOYC NepBble 4 KM NyTW Npoexarn 3a 12
MWH, a cnegyoLwimne 12 KM — 3a 18 MuH.
KakoBa cpegHAasa ckopocTb aBTobyca Ha
KaXKAOM y4acTKe NyTu 1 Ha BCEM NYTU?



PaBHOyCcKkOpeHHOEe NpAMONIMHENHOE
OBUXeHne

PagHoyCcKopeHHoe rpsamoriuHeluHoe
OsLKeHUe — 9TO TaKoe ABUMXeHUe, npu
KOTOPOM CKOPOCTb Tena 3a paBHbIe
MPOMEXYTKN BPEMEHU N3MEHAETCH
OVHaKOBO.



* YckopeHuem mera npu ero
PaBHOYCKOPEHHOM ABUXEHUN Ha3biBaeTCc4
BennymnHa, paBHas OTHOLLUEHUNIO NSMEHEHUS
CKOPOCTU K NPOMEXYTKY BPEMEHMU 3a
KOTOPOE 3TO M3SMEHEHWE NMPOnU3oLLSIO.

* PaBHOYCKOpEHHOE OABUXXEeHNe 3TO
OBUXXeHne C NOCTOAHHbIM YCKOPEHUEM.



YcKopeHue

* V, - Ha4anbHasA CKOPOCTb, CKOPOCTL B
MOMEHT BpeMeHu t=0

* \V - CKOPOCTb, KOTOPYIO TEST0 MMENO K KOHLY
NMPOMEXyTKa t.

YcKkopeHue BeNMYMHa BEKTOPHaS.
- [a]=m/c?



CKOpOCTb
V=V O+at
Vo - Ha4anbHasi CKOPOCTb, CKOPOCTb B MOMEHT BPEMEHM

=0
v CKOPOCTb, KOTOPYO TEMNO UMESIO K KOHLLY
npoMeXxyTKa t.

YCKODOHHOG ABUXKEeHHWe 3ameaneHHoe ABuxeHne

Avy Vx, % N







> v=at




* [1py paBHOYCKOPEHHOM ABUXKEHUU NYTb
N3MEHAETCA, COM/TacHO KBaApaTHOM

at?
sasucumoctn S = Vy + -

* B KoopamMHaTax 3aBUCMMOCTb UMEET BUL,

at?
X=XO+VOt+T



x, m /N
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3a Kakoe BpeMs pakeTa rnpunobpertaer
NnepBYy0 KOCMUYECKYHO CKOPOCTb 7,9 KM/C,
€CInu OHa OBWXETCS C YCKOpeHUeM 50 m/c2?



Flo 3a4aHHbIM Ha PUCYHKE
rpadurKam HanmcaTb

u. m/c | n ypasHeHusa v = v(t)

20

10 I

0 2 4Illg 8 t¢



. YpaBHEHNE ABUXKEHUA MAaTEPUASIbHOM
ToukM umeet Bua x = 0,4t%. Hanucatb dopmyny
3aBucumocTtn V(t) n noctpontb rpaduk.
[ToKa3aTb Ha rpadmKe WTPUXOBKOM NAOLLLAAb,
YMUC/IEHHO PaBHYIO NYTU, NPONAEHHOMY TOYKOM
332 4 C X BbIYUCIUTDb 3TOT NYTb.



JNTBPKHUK HAYMHAET cnycKaTbCA C ropbl U
3a 20c npoxoaut nyTb 50M. Onpegenute
YCKOPEHNE NbKHUKA N ero CKOPOCTb B KOHLIE
cnycka.



Ce0b0o0OHOEe nadeHue meri

« CBOOOAHOE NageHne Ten — 370
nageHue Ten Ha 3eMso B Bakyyme
Mpwn OTCYTCTBUM NMOMEX.

- [IBuXeHue Tena nopg AencTemem
? CUMNbl TSHKECTU NPU OTCYTCTBUM
COMPOTVBMEHNS BO3AYXa MOXHO
o '@ cyMTaTh CBOGOAHLIM NadeHMEM.

B naHHOM mecTe 3emnu Bce Tena
HEe3aBMCUMO OT UX MacC 1 APYrux
don3nYECKNX XapaKTEPUCTUK
coBepLlaeT cBoboaHOEe NageHne ¢
OOWHAKOBbIM YCKOPEHUNEM




[1B>XKeHUe Tena no BepTUKann
BHU3



CKOnbKO BpeMeHn OyaeTt nagaTb Teno c
BbICOTbI 80 M? KakoBO ero nepemMeLleHme B
NOCNeaHI CekyHay nageHmna?



Teno cBobOOHO NagaeT BepTUKASIbHO
BHM3 B TedyeHue 3 c. C Kakou BbICOTbI NagaeT
Teno?



[BuXxeHue Tena, oOpoLeHHOoro
BepPTUKaNbHO BBepX

V=V -gt V. =gt

2 v
=V +_. % b ©
| O 2 g



CTpena BbinyLleHa 13 nyka BepTukanbHO
BBEpPX, ynana Ha 3emrno 4Yyepes 6 c. KakoBa
HayanbHaa CKOPOCTb CTpenbl U MakcuMarbHas
BbiCOTa nogbema?



Teno bpoLleHo BEPTUKAIIbBHO BBEPX CO
CKOpOCTbIo 20 M/c. HanucaTtb ypaBHeHUe
OBWMXeHuna y=y(t). Hantun, yepes Kakowu
NPOMEXYTOK BpEMEHU TeNno dbyaeT Ha
BbICOTE:

a) 15 m; 6) 20m; B) 25 M.



[1BM>XeHne No OKPYXXHOCTU

N_--_d

OCHOBHbIe
XapaKTepUCTUKH
paBHOMEPHOro ABMXXeHUNA
MO OKPY>XHOCTMU:

* Pagnyc oKpy>XHOCTHU
 MrHoBeHHasa CcKOpPOCTb
* [lepuopg obpalleHns

« YacToTa obpallieHus

* LleHTpocTpemutenbHoe
ycKkopeHue
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HainTtu yacTtoty obpalieHns JlyHbl BOKpYr 3eMnm
(Mepwvopg obpalueHus J1yHbl BOKpyr 3emnm 27 cyT 7
Yy 43 MUH)

YacToTa obpalleHns Bo3ayLLIHOro BUHTA
camoreTa 1500 06/MuH. CKornbko obopoToB aenaeT
BUHT Ha NyTK 90 KM Npn cKopocTn 180 KM/\.

KakoBO LLEHTPOCTPEMUTENBLHOE YCKOPEeHUe
noesga OBWXKyLLEroca no 3akpyrreHuio pagmnycom
800M CO CKOpPOCTbLH 20 M/C



3aKoHbl HbOTOHA
| nepBbIi3akoH |  BTOPOM3aKOH |  TPeTWii 3aKOH

dum3nyeckas MaKpOCKOMM4ecKoe Teno cuctema AByx Ten
cuctema

mMoaenb MaTtepuanbHas Touka cuctema aByx
- MaTepuarnbHbIX TOYEK

]l e -iicro (] [e <38 COCTOAHUE MOKOA UITN

ABNeHue paBHOMEPHOro
NPSAMOSIMHEWUHOTIO
OBWXEeHUs

CyTb 3aKOHa CYLLECTBYIOT Takne

CUCTEMbI OTCYETa,
OTHOCUTENBHO KOTOPbIX
Tena COXpaHsT CBOIO
CKOPOCTb HEM3MEHHOW,
€CIlM Ha HNX He OEeNCTBYIOT
apyrve tena

npumepbl
NPosiBrieHUs

OBUXEHMEe KOCMUNYECKOoro
Kopabns Bganu ot
NPUTATMBAIOLLINX TEN

“n"\ll‘nf\ 1A RAISSIFEASRALAYNSNL )

ABMXeHne C yCKOpeHneEM

B nHepunansHom cucteme
OoTCYeTa yCKOpeHue Tena
NPSIMO NPONOPLMOHANBHO
paBHOAENCTBYIOLLEN CUT,
NPUNOXKEHHBIX K TENY U
obpaTHo
NPONOPLMOHaN5LHO ero

mMacce
OBWXEHME MnaHerT,

nageHue Ten Ha 3emMnio,
TOPMOXXEHNE N Pa3roH
aBTomMoouns

l/IHepumaan ble CUCTEMbI OTCHETA

B3anMoOeNCTBUE Ter

Cwunbl ¢ KOTOPbIMK TENA
OEWCTBYIOT ApYr Ha
apyra paBHbl Mo
MOAYIO U HanpaBneH.bl
BOOMNb OQHOW NPSIMON B
NPOTMBOMOSIOXKHbIE
CTOPOHbI

B3aMmMoadencTBune Ten:
ConHua n 3emnu,
3emnu u JlyHbl,
OMNbAPAHBLIX LLAPOB



TpaKTop, cuna T4arm KoToporo Ha KptoKe 15 kH,
coobLaeT npuleny yckopeHue 0,5 Mm/c?. Kakoe
YCKOPEHME COODLLNT TOMY XKe npuLeny TpakTop,
pasBMBaroLLNN TAroBoe ycunue 60kH

[TopoXXHWUI rPy30BON aBTOMOOUITb Maccon 4 T
Havyan ABuXeHune ¢ yckopeHuem 0,3 m/c?. KakoBa
Macca rpysa. lNpuHaroro aBTOMO6I/IJ'IeM ecnu
Npu TOU XXe cuine TArn oH TPoraeTcd ¢ MecTta C
yckopeHuem 0,2 m/c?

C Kakum yckopeHuem asurancst npu pasbere
peaKkTUBHbIN caMOorieT Mmaccou 60 T, ecrnin cuna
TAarn apuratenen 90kH?
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+ TIPUYMHA — MPYTSKER

+ MPUNSIOXEHA K TEN 1
HAI'IPABJ'IEHA BHUI3

“F= mg - -

+ UIBMEPAETCH B HbIOTOH,.AJf;__};;_"5
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MPOTVIBOMONOXKHO CYIE,
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« U3MEPSETCY B HbIOTOHAX



CUIIA TPERWA
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MOBEPXH OCTEI/I KYASPHO
MPUTSXKEHVE “
« HAMPABJIEHA MPOTVBOMNOIONXHO

- ABVDKEHWIO
« U3MEPSETCS B HEIOTOHAX
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BEC TEJIA

~CWJIA, AEVICTBYIOLLIAS HA OHOPY.
NI I'I e '=’ |

~ [IPUYVHA — [ Efegcw ALING TEN

+ MPUIOXEHA K Orl -:;;2;'_;;9 = J/JﬂJ /
I'IO.D,B\ECY N HAMPAB/EHA BHII3
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Cunbl B npupoae

Kakune cunbl Hago NPUNOXUTb K KOHLLAM
NPOBOJIOKU XXECTKOCTb KOTOpPOoUu 0, 1 H/M,
4YTOObI paCTAHYTb €€ Ha 1 MM?

Hangute cuny T9XecTun, OEUCTBYIOLLYIO Ha
chegywuine Tena: a) YenoBek Maccou 50 Kr,
0) LWeHKa maccom 5 Kr, B) Myxy maccoun 0,1r,
r) camoneT TY-154 maccoun 98 T Bbnmn3u
NOBEPXHOCTUN 3EMIU



ABTOMOOUNb Maccon 1000 Kr ABUXKETCH
PaBHOMEPHO NO NPAMOSIMHENHOMY Yy4acCTKy
Locce. Ero geurarens passBuBaeT cUny TArn
600 H. N300pa3nTte BCce cunbl, 4EUCTBYIOLLNE
Ha aBTOMOOUNb. Hangurte
paBHOA4ENCTBYHOLWY 3TnX cun. ObocHyute
OTBET.



C Kakmm MakcumarsbHbIM YCKOPEHMNEM
MOXXET ABUratbCA 4OCTAaTOYHO MOLLUHbLIN
aBTOMOOUIb, eCNN KO3 PULIMEHT TPEHUS
CKOnbXeHunsa paBeH 0,37



