8-9 KJIACCBbI

OcHoBbl  Tpuronomerpuu. CHHYC, KOCHHYC, TaHTE€HC. |pHUTOHOMETpPHUYECKHE
TOKIECTBA.

OCHOBHBIC TOHSATUS KHHEMaTUKH. PaBHOMEpHOEe HBIKEHHE, CKOpOCTh. IlyTh,
nepeMenieHne, CpeaHsisi CKOpocTb. PaBHOYCKOpEHHOE JBM)KEHNE, OCHOBHBIE (DOPMYJIBI
JUIS 3aBUCUMOCTH ITyTH OT BPEMEHHU.

BekTops! B dpusuke.

OcCHOBBI TIPOrpaMMHUPOBaHUS B pefakTope ekTpoHHbIX Tabmuu (Microsoft Office
Excel, LibreOffice Calc). [Ipocteiimue hopmysl, moctpoeHue rpadukoB. Hamrcanue
porpamMm B cpejie nporpammupoBanus Visual Basic.

Pemenne 3amad 0 HepaBHOMEPHOM JBMIKEHHHM C TOMOIIBI0 KOMIbIoTepa. Cxema
Ditnepa.

Cuiia u ee ¢puznvecKkuii cMbIci. Buasl cuil.

3akoHbl HproTOHA.

3aKOH COXpaHEHUS UMITYJIbca. 3aKOH COXPAaHECHHUS YHEPTUH.

IIpuMepbl 32124 JIJIs1 PACCMOTPEHHUS HA 3aHATHIAX

[lemexon wuaer BAOAb Tpacchl M3 JepeBHU JlyOoBo B nepeBHIO bepe3oBo co
ckopocThio 5 kM/4. [To myTu ero o6ronsieT aBro0yc mapiipyra «JlydoBo — bepezoBoy.
CrnycTs 2 KujaoMeTpa IyTH ero 00OTHAJ TOT K€ aBTOOYC, IIPHU 3TOM CJIEAYIOIUNA B TOM
xe HanpasieHud. C Kakod CKOpPOCTbIO €JeT aBTOOyC, €ClM PACCTOSHHUE MEXIY
JIEPEeBHAMU — 9 KM, a Ha OCTAHOBKAaX OH CTOUT MPEHEOPEKUMO Majioe BpeMs?
Benocunenuct ener Bnonb Tpaccsl U3 aepeBHu KopoBuHo B nepeBHio I'yceo. Ilo
nyTH ero oorousier aBTo0yc mapuipyra «Koposuno — ['yceBo». Cryctsa 4 kunomerpa
MyTH €ro 00OTHaN TOT K€ aBTOOYC, MPU 3TOM CJIEAYIOIIUNA B TOM € HaIlpaBiICHUU.
Paccrosinue mexay Koposuno u ['yceBo — 8 kM, a ckopocTh aBToOyca — 60 kM/4, rpu
TOM HAa OCTAHOBKAaxX OH CTOUT IpeHeOpexumo manoe BpeMsa. C Kakoill CKOPOCTHIO
HUIET Iemexo’?

N3 nepesnu B ropoa B 11.00 oIHOBpEMEHHO BBIIUIM MOTOpHAs JIOJKAa U IUIOT.
MotopHasi j0JaKa JOIUIbUIAa O TOpOJia M TOBEpPHYJa OOpaTHO, BCTPETHUBIIMCH C

miotoM B 13.30 Ha cepenuHe MyTH MEXAY AEpeBHEN U ropoaom. Haliaure cKopocTh



JIOJIKM B CTOSTYEH BOJIE U CKOPOCTh TeueHHs. PaccTosiHue Mexay AepeBHER U TOPOJIOM
— 20 xm.

4. Tloe3n mMONMOBUHY MyTH exanl co ckopocThio 30 KMm/4, a TMOJOBUHY MNYyTH — CO
ckopocThio 70 kM/4. HaiiTu ero cpeHio0 CKOpOCTb.

5. Tloe3n monoBUHY BpeMEHH €Xall cO CKOpOocThio 30 KM/4, a MOJOBUHY BPEMEHH — CO
ckopocThio 70 kM/4. HaiiTu ero cpeHioo CKOpoCTb.

6. ABTOMOOWIBL pacxoayeT B ropojckom pexkume 10 1 Oensuna Ha kaxabie 100 km. Ha
Tpacce TOT e aBToMoOuWb pacxoayeT 7 /100 kM. ApTomoOwip mpomen nyts 200
KM, TIPH 3TOM YacTh IYTH OH JBUTAJICS MO TOPOAY €O CKOpocThio 10 KM/4, 4acTh —
exan mo Tpacce co ckopocThio 90 km/4. CornacHo MoOKa3aHUsIM OOPTOBOIO
KOMIIbIOTEpA, CpeAHUN pacxon ToruimBa coctaBui 7.3 /100 kM. Haiitu, ckoibko
KHJIOMETPOB aBTOMOOMIIb MpoeXaJ Mo Tpacce.

7. IlnoBen MIBIBET 4Yepe3 peKy, HAIMpPaBISAACh MEPIEHIUKYISIPHO K TeueHuto. Ha kakoe
paccTosiHie S ero CHec€T Mo TEUEHHIO, €CJIM CKOPOCTh TEUEHHUs V,, CKOPOCTh IJIOBIA
vs? lllupuna pexu /.

8. IlmoBen mibIBET uepe3 peky mupuHou [ = 20 M. Haiinurte, mojg kakuMm yriioMm K
TEUEHUIO OH JOJKEH IUIBbITh, YTOOBI ero He cHecsio? CKopocTh TeueHus v, = 3 m/c,
CKOPOCTb IJIOBIA Vg = 5 M/C.

9. Iloxg KakuM YTJIOM JIOJDKEH IUIBITH IUIOBELl CO CKOPOCTBIO Vg Uepe3 PeKy, YTOOBI ero
cHeclo Ha pacctosiHue S? CKOpoCTh TeUEHUs V,, IIUPUHA PEKH /.

10.ITogOpoiuieHHOe BBEpX TEJO MPOJETAET Yepe3 PACHOJIOKEHHYIO Ha BBICOTE /I TOUKY
JIBa Pa3a ¢ MHTEPBAJIOM BpeMeHH f;. C KaKol CKOPOCTBIO Vy,y TENO yNaAET Ha 3€MIII0?

11.OnexkTpuuka 3ae3xaetr B Tynuk. Ee ckopocTh mo mepe MpUOJIMKEHUS K TYMUKOBOU
npu3zMe MeHsercs no 3akoHy: v = 0.1s, riae v — CKopocTb 3JIEKTPUUKHU, U3MEPsS B M/C,
§ — paccTrosiHMe OT TpHU3Mbl J0 TnepBoro BaroHa. Korga paccrosHue 10 NpU3MBbI
CTaHOBHTCS paBHBIM 1 M, MAIIMHUCT OCTaHABIMUBAeT Noe3a. CKOIbKO BpEMEHU 3aiiMET
3ae3]1 B TYNIUK, €CJIM JINHA TYNUKOBOTro ImyTH — 200 mM?

12.TTo nopore efeT rpy3oBUK ¢ Kojbacoi co ckopocThio 5 m/c. Uepes 20 cekyHp mocie
poe3/ia rpy30BUKa MUMO KOHYPBI OTTy/1a BeiOeraeT cobaka co ckopocthio 10 m/c. 1o
Mepe MpUOJIMKEHUsT K TPY30BUKY CKOPOCTh COOAaKM YBEIMYMBAECTCS 10 3aKOHY:
v = 20 — 0.1s, rae ckopocTh uU3Mepsercs B M/c, pacctosinue — B M. Korga cobaka

JOTOHUT QPyprox?



13.Bonutens ckyrepa mpoexan mumo nocta ['MB/IJl co ckopocteio 10 m/c u He
BBITIOJIHWT TpeboBaHue ocTaHoBUThCSA. UYepe3 30 cekyHn mocie ero mpoes3ja
uncnekrop ['MB/IJ] moexan 3a HuM Bciex co ckopocteio 30 wm/c. Ilo mepe
NpUOIMKEHUST MHCIEKTOpa HapyIIUTedb Hadajl NpuOaBiATh CKOPOCTb IO 3aKOHY
v =25-—10.05s, e cKopocTb H3MEpsAETCS B M/C, a pAaCCTOSHHE § MEXIY
MHCIIEKTOPOM U cKyTepoM — B M. Jloronut niu aBromoOuns [' MBI/l napymurens?

14.1Ipu CTBIKOBKE JBYX KOCMHUYECKUX KOpalbyiell CKOpOCTh X CONMIKEHUS YMEHbLIAETCS
Mo 3aKoHy: Vv = 1 + S, Tlle § — pacCTOSHHE MEXAY KOpaliasiMu B M, V U3MepsAETCS B
cMm/c. HaiiTu, 3a kakoe BpeMs NMPOMU30MIET CTHIKOBKA, €CJIM HAYaJIbHOE PACCTOSHUE
Mexay kopabssimu — 100 M.

15.]1151 cBOGOHOTO MaJeHus Tea ¢ yckopeHueM g = /0 m/c> ¥ Ha4anbHON CKOPOCTHIO
vo=20 m/c® BeIYHCITHTE MyTh 3a BpeMst T’ = / ¢ TOYHO U BPYUHYIO 110 cxeme Jiinepa.

16.Pemute 3amady 12 npu momMomu KOMIbIOTEpPA.

17.13BecTHO, UTO MpHU MaJCHUU IIapUKa JJis MUHT-TIOHTa €ro YCKOpeHHe MpUOIMKEHHO
oruchiBaeTcs hopMyIIoii a = g — kv’, e g - yekopenue cBo60aHOro naneHus, k = 0./
M . HauanbHasi ckopocTh paBHa vy = () M/c. HalTH 3aBHCHMOCTB MyTH OT BPEMEHH
YHCJIEHHO 10 cxeMe Didnepa.

18.UTo6BI pa3orHath KocMUYeckuid kopabib maccel 1 T mo 1 km/c, Tpebyercs 1 T
toruiiBa. CKOJIBKO TOIUIMBA MOTpeOyeTcsl Ha pa3roH Kopadis Macchl 1 T A0 CKOPOCTH
2 xkm/c?

19.YTt06B1 pa3orHath KocMUYeckuil kopabib maccel 1 T mo 1 km/c, Tpebyercs 1 T
toruiiBa. CKOJIBKO TOIUIMBA MOTpeOyeTCsl Ha pa3roH Kopadis Macchl 2 T A0 CKOPOCTHU
1 xm/c?

20.YTo0bl pa3orHatb KocMudeckuid kopabiab maccel 1 T mo 1 kwm/c, Tpebyercs 1 T
toruiiBa. CKOJIBKO TOIUIMBA MOTpEOyeTCsl Ha pa3roH KOopadis Macchl 2 T A0 CKOPOCTH
2 xkm/c?

21.ITo omguo#t u3 Teopuii, Bcenennas mocrosHHO pacuiupsiercsa. O0o3HaunM e€ pasmep
Kak R, a CKOpOCTh ero yBenuyeHus kKak V. OHM CBSI3aHbI APYT C IPYTrOM YpaBHEHUAMHU

OliHmreiiHa - @punmana - JlemeTpa, ynpoumeéHHO 3anucaTb KOTOPBIE MOXKHO TakK:
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MOHO MPUOTIKEHHO CUMTATh, 4TO ¢ ~ I/R’. Pemmre JaHHOE ypaBHEHHE YHCICHHO
Mo cxeMe Oilepa, cUuTas, 4TO MCKPHUBIECHHE MpocTpaHcTBa OTCyTcTBYEeT (k = 0).
Cuuraiite, uro R(t = 0.001) = 0.027.
22.ITnatdhopma maccbl M IBUKETCS TIO pelbcaM co cKopocThio V. Ha Heé crimeT cHer ¢
MHTEHCUBHOCTBIO 4 TpaMM B ceKyHay. Haiitu ckopocTh v miaatdhopmsl yepes Bpems f.
OctanoBuTtcsuu miatdopma?
23.Ilycte nBa aBTOMOOWJIE Macchl m €IyT CO CKOpPOCTBIO V. 3aTeéM OJWH U3 HHUX
ycKopseTcsio ckopoctu 2v. B cucrteme oTcuéra, cBsi3aHHON ¢ 3eMiél, OH MpUOOPEN
KUHETUYECKYIO DHEPTHIO:
AT =3mV*/2.
[lepeitném B cuctemy OTCU€Ta, CBSI3aHHYIO CO BTOPHIM aBToMoOMieM. Torna:
AT, =mv*/2.
Kakum o0pa3om Tak moiydaercs, €ciu B O00€MX CHUCTEMax OTCUYETa COXIKEHO
OJIMHAKOBOEKOJIMYECTBO OEH3MHAa, a 3HAYUT, MOJYyYEHO OJMHAKOBOE KOJUYECTBO
sHepruu?

IIpoeKTHO-HCCIeI0BaATEIbLCKHE PA00ThI

1. [Ipoxoxaenue nyded depe3 JTUH3Y CJIOXKHOUM (opmbl. B mikone ucciemyercs
dbopmyna ToHKON JNMH3BL. B By30BCKOM Kypce oHa 00001miaercst Ha Oojiee CIIOXKHbIE
npuMepbl. BripoueM, oHU TOKe OOBIYHO MPEANONaratoT He CIUIIKOM pa3HOOOpa3HbIe
dbopmbl noBepxHocTel. [Ipy 3TOM OMBIT MOKA3BIBAET, YTO HAWIYUILIUE PE3YNIbTATHI B
(GOTOTEXHUKE TOJIYHalOTCS TPH HCIOJNB30BAaHUU JIMH3, TOBEPXHOCTH KOTOPBIX
JOBOJILHO CJIO)KHBI U MOTYT OBITh M3Y4Y€HBI TOJIBKO C MOMOIIBIO KOMIIbIOTEPHOTO
MOJEIUPOBAHUS, YTO U MPEJIAraeTCs CIENaTh YUalllUMCH.

2. dusnueckue uacH, Jexallue B OCHOBe rumepbosonaa uHxkeHepa ['apuna. B
pomane A.H. Toncroro «l'munepbonoun uux)eHepa ['apuHa» OmMcaHO YCTPOMCTBO,
KOTOpOE MO3BOJIIO (POKYCHpPOBATh JIydyd cBeTa B OJHOM Touke. C ero momoinsio
MOKHO OBLIO TIepepe3aTh TPyObl 3aBOJIOB M YHUUTOXKATh 1ielible apMuu. [Ipennaraercs
paccuMTarh XOJ JIydell B «rUIepOosionae» M MOHATh, XOPOUIO JU 3Hal (U3UKY
nucaresb-paHTacT.

3. Pacuer 3aBUCMMOCTH BBICOTHI HaJl IOBEPXHOCTHIO 3EMJIM OT JABJIEHHUS C YUETOM
U3MEHEeHU Temneparypbl. BbicoToMep B KkaOuHE camojeTa TMOKa3bIBaeT Tak

Ha3bIBACM YO 6apOMeTpI/ILICCKYIO BBICOTY, HOPMHPOBAHHYIO Ha4 HO4BJICHHUC B



HOPMAJIBHBIX YCJIOBHUSIX Ha YypoBHe Mops. Ilpu 3TOoM, Ipu 3axoxe Ha IIOCAIKY
HEO0OXOIMMO OCYIIECTBUTH MEPEX0]] OT TAKOM IIKaJbl K pealbHOM BbicOTE. 151 3TOrO
Hy’KHAa MaKCHUMAaJbHO TOYHAs 3aBUCUMOCTH BBICOTHI HaJ MOBEPXHOCTHIO 3€MJIM OT
BBICOTBI B KOHKPETHOW reorpaduueckoid touke. [lpennmaraercssi paccuuTarb TaKyro
3aBUCUMOCTb.

4. MopnenupoBanue naacHus KOCMUYecKoro mycopa Ha 3emuro. Kak mpaswuiio,
OoJbIIas YacTh OCTATKOB KOCMHMYECKHMX amlapaTroB CropaeT B BEPXHUX CIOSX
atMocdepbl. OHAKO WHOTJA OTIETIbHBIE (parMeHTbhl MOTYT JAOJEeTaTh A0 3€MHOM
IIOBEPXHOCTU U HAHOCUTH YPOH JIFOJSIM U IOCTporKaM. lIpennaraercss MareMaTtuiecku
onucarh mNajeHue (parMeHTa KOCMHYECKOro arrmapaTta ¢ y4eTOM CONpPOTUBIICHUS
BO3/yXa Ha Pa3HbIX BBICOTAX U YACTUYHOI'O CrOPAHUS.

5. MopnenupoBanue 3aTolLieHHs Ten B okeaHe. Korma Ttenma olyckaroTcss Ha
OombIIKe rTyOUHBI, 1aBlIeHUE BOABI CUIILHO MeHseTcsl. M3-3a 3TOT0 3aMEeTHO MEHSETCS
U CUla JKUIKOIO TPEHUs, U3-3a KOTOpPOW Tena TOHYT MemineHHee. IIpennaraercs
paccuMTaTh BpeMsl, 3a KOTOPOE€ pas3jMYHble INPEAMETHl JOCTUTHYT JIHA H3BECTHBIX
MOpEU U OKEaHOB.

6. HccnenoBanne NBUXKEHHUs CIIOKHBIX MAasTHUKOB. IIpennaraercs paccunrars Ha
KOMIIbIOTEpE KOJIEOAHUs CBSI3aHHBIX MAasiTHUKOB, ONPEAEIUTh MEPUOIbl UX KOJIeOaHH
Y 3aKOH JIBKCHUS.

7. OnTumanbHble MapHIpyThl OOIIECTBEHHOT'O TpaHcHopTa. B HacTodiee Bpems B
KPYIHBIX TOPOJIaX CTAHOBATCS MOMYJISPHBIMU CKOPOCTHBIE MapHIPyThl aBTOOYCOB.
IIpy »sTOM pameko He Bcerga MX MapLIpyThl IMPOKIAABIBAIOTCS ONTUMAaJIbHBIM
obpasom. Hanmpumep, ecnm chenarb CIMIIKOM MHOTO OCTaHOBOK, TO CKOPOCTb
JIBUKEHUSI HE OYyJEeT CUJIbHO OTIMYATHCS OT OOBIYHBIX aBTOOYCOB, U MOMYJSPHOCTD
MapupyTta cHu3uTcs. Eciin cienarh ero mojJHOCTBIO «9KCIPECCHBIM», TO UM HE OyIyT
MOJIb30BAThCS T€, KTO KUBET BOJIM3M MPOIYCKAEMbIX OCTAHOBOK. TO k€ caMoe MOYKHO
CKa3aTb U NPO MHTEPBAJIBI IBUKECHUSA, CTOUMOCTh Inpoe3na u T.a1. [lonck «3osoroi
CepeIMHb) OKa3bIBaeTCs BEChbMa HETPUBUAJILHOM 3a7aueil U TpeOyeT MCHOIb30BAHUS
KOMIIBIOTEPHBIX METOJI0B ONITUMU3ALIU Y.

8. PaBHoBecue B skocucremax. Korga Ha 3ape kosoHm3anuu ABCTpAIMK TynAa
OBLJIO MPUBE3EHO OKOJIO ABYX JECATKOB KPOJUKOB, 0KA3aJI0Ch, YTO Y HUX MPAKTUYECKU

HCT CCTCCTBCHHBLIX BparoB (eBpOHCﬁCKHe BOJIKM TaM HC )KI/IBYT). B cBsa3u ¢ atum



KOJIMYECTBO KPOJIMKOB CTAaJO CTOJIb BEJIIMKO, YTO OHU ChEAAIOT MOYTH BCKO TPaBY, U
HAaYMHAIOT YMHUPATh OT rojona. [Ipennaraercs paccuuTaTh, TP KAKOM COOTHOILIECHUU
MEXAYy XHUIIHUKAaMHU W KEPTBOM B 3KocUCTeMe OyAeT JOCTUTaThcs Haubosee
ONTUMAJIbHOE MOTOJOBbE TE€X WU UHBIX )KUBOTHBIX.

9.  AnmpokcuManus — pe3yJbTaTOB  DKCIEPUMEHTA. Pe3ynbrarel  pealibHBIX
HKCIIEPUMEHTOB PEAKO TOYHO COBMAJAIOT C TeM, YTO JAl0T (PU3UYECKHE 3aKOHBI.
Yacto naxe i TOro, YTOObI BBISICHUTH COMPOTUBIIEHHE MPOBOJAHUKA 1O HECKOJIBKUM
U3MEPEHUSIM CUJIbl TOKA U HAIPSKEHUS, IPUXOJUTCS MOIb30BaAThCA MTPUOINKEHHBIMU
METO/IaMH alMpOKCUMAllMH, BCTPOCHHBIMU B Takue mporpammsl, kak MicrosoftExcel.
OpHako TaM coJep)karcs ONTUMAaJIbHbIE aITOPUTMBI JAJIEKO HE NI BceX (PU3HUECKUX
3agay. Ilpenmnaraercss coCTaBUTh CBOIO KOMIIBIOTEPHYIO IMPOTpaMMy, KOTOpas Obl
aHaJIM3UPOBAJIA PE3YIbTAT (PU3NUECKOTO IKCIIEPUMEHTA.
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