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st 00HUX YMO8B KadicOblil hakm ecmv 0moenbHask 4acmuyka
3Hanus. [[ns opyaux - 9mo 36eHo 6 oowell yenu.
Jlocetime Be6o Ane
MEXAHUKA (KUHEMATHKA)
BBeaenne
Ha mnepBom ypoke ¢usuku B NpoPUIBHOM Kiacce, KOTOPHI MOYKHO Ha3BaTh
OpraHU3alMOHHBIM, YIYCHUKHA 3HAKOMSTCS ¢ KaOMHETOM (U3HKH, YUUTEIeM (U3HKH,
a TaKXe MOJIYYar0T OTBETHl HA BOIPOCHI, YTO, KaK U 3a4eM OHHU OYJyT U3y4aTh B 3TOM
kabuHete. SICHO, 4TO (pu3MKy, 4TO (PU3MKa HayKa O MPUPOJIE, YTO MPUPOA — BCE, YTO
HaC OKpyXaeT. B mpupoje HENpeprIBHO MPOUCXOIAT HW3MCHCHHS, KaXKI0€ U3
KOTOPBIX HAa3bIBACTCS SIBIICHHEM: PACITyCKaHUE PO3bBI, JIEJICHUE KICTKH, KOJIcOaHUs
HUTSHOTO MasSTHUKA, BBHINQJCHHE POCHI, pa3ps]i MOJHHH, 3a0acTOBKA IIaXTEPOB,
pkaBieHHE Kese3a. Du3nKa U3yvaeT TOJNIbKO PU3HUECKHUE SBICHHUS:
® MeXaHWYeCKHue (Hampumep, KojueOaHus MPy>KHHHOTO MasITHHKA);
® TCIUIOBHIC (HarmpumMmep, pacimpeHue KHUTKOCTH B pe3epByape
JEMOHCTPAIIMOHHOTO TEPMOMETPA NP €€ HarPEBaHUH);
® DJICKTPUYECKHE SIBJICHHUS (HAmpuMep, 3apsjka W pa3psjika 3JICKTPUICCKOTO
KOHeHcaTopa O0JIbIION EMKOCTH);
® MarHUTHbIC SIBJICHUS (IPUTSHKEHUE HKEJIE3HOTO IIapuKa K MarHury);

[Ipumeuanue: »3NeKTpUYeCKHME M MAarHUTHBIE SIBJICHUS BCErjJa COMPOBOXKIAIOT JAPYr JApyra
(meMoHCTpanus onbITa DPCTeia U SABJICHUS IEKTPOMAarHUTHON MHAYKIIUH), TOSTOMY HX Ha3bIBAIOT
AIIEKTPOMArHUTHBIMHU SIBIICHUSIMHU.

® CBETOBBIC ABJICHUS (EMOHCTpPALIUA SBICHUS (HPOTOTIOMUHECIICHIIHH).

Kaxxnoe u3 siBIeHU MPOMCXOAUT HE caMo Mo cebe, a Bcerja ¢ 4eM-TO, Hampumep,
KOJIEONETCS HUTSHOW MAasATHUK, IUIABUTCS JIeNl, KWIIMUT BOJA, 3apspKaeTcs
KOHJIEHCATOP, MAarHUT MPUTATUBAET JKEJIE3HbIN MIapUK, CBETUT Jlamnoudka. To, ¢ yem
npoucxoauT (¢usnveckoe sBJIEHHE, HA3bIBAWT (U3NYECKHM O00bEeKTOM!
OOBEKTHI OKPYKAIOIIETO MUpPa BCET/Aa JODKHBI ObITh MPOJAEMOHCTPUPOBAHBI UITH, B
KpailHEM ciy4dae, MNpOJAEMOHCTpUpOBaHbl. M3ydas sBIE€HHE, Mbl OJIHOBPEMEHHO
3HAKOMHUMCSI CO CBOMCTBAMH OOBEKTA U yUUMCS MPUMEHSTH 3T CBOMCTBA B TEXHUKE
u B ObITy. [logBens UTOT, MOXXHO yTBEPXKIATh, UTO (PU3MKA H3YyuyaeT (PU3MUYECKHUEe
siBJieHUus1 U pusndeckne 00beKThl. Kak jxe nzydaet gusnka ¢puznueckue siBICHUS U
¢usnueckre 0oO0BEKTHI? B KkadecTBe mpumepa oOpaTHUMCS K KOJIEOTIOMIEMYCS
HUTSHOMY MasiTHUKY. JIto0oe siBmeHne «0OBIYHOY» MOJACMATPUBACTCS B MPUPOJIE, HO
MOXET OBbITh MpEeCKa3aHO TEOPETHYECKH, JHOO ClydailHO OOHapyXeHO Ipu
n3ydeHun Apyroro seiaeHus. Eme [ammmeit oOpatmy BHUMaHHE Ha KOJeOaHUS
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JIOCTPBL B €COOOpE M «ObLIO 68 2MOM MASMHUKE YmMO-MOo, 4mo 3ACMABUI0 €20
ocmanosumucay. OaHako HAOMIOJEHUS OO0JaJal0T KPYMHBIM HEAOCTaTKOM, OHH
naccuBHbL. J[7si TOro dYTOOBI mepecTaTh 3aBUCETh OT MPUPOJBI, HEOOXOAUMO
MOCTPOUTH SKCIEPUMEHTAIIBHYIO YCTaHOBKY. Temeph Mbl MOXXEM BOCIHPOU3BOJUTH
sBieHUEe B JI00oe BpeMs. Ho kakoBa 1ieJib HAllUX OIBITOB C TEM K€ HUTSIHBIM
MasiTHUKOM? YenoBeK MHOToe B3sUI OT «OpaTheB HAIIMX MEHBIINX» U MOITOMY
MOXHO TMPEJICTaBUTh, KaKUE€ OMNbITHI TpoBeJia Obl C HUTAHBIM MAasTHUKOM
oObIKHOBEHHast 00e3bsiHa. OHa OBl OMPoOOBaja €ro «Ha BKyC», MOHIOXaja, JepHyIia
3a HUTOUKY M MOTepsiyia K HeMy BCIKui uHTepec. [Ipupoaa Hayuniia ee o4eHb ObICTPO
u3y4yaTh CBOMCTBa 00BEKTOB. ChemoOHO, HEChENOOHO, BKYCHO, HEBKYCHO — BOT
KpaTKUi TMepeyeHb CBOMCTB, KOTOpbIE M3yuuiaa o0e3bsiHa. OJHAKO YEJIOBEK MOIIeN
nanepie. OH OOHAPYX U TaKOe€ Ba)KHOE CBOMCTBO, KaK MEPUOAUYHOCTH, KOTOPOE
MOHO M3MepuTh. JI106oe nu3MmepumMoe CBOIICTBO 00beKTAa MJIH MPOUCXOASIIETO C
HUM siBJeHusl (mpomecca) Ha3bIBalOT ¢u3nuecko BeauyuHoil. Ilepuon
koJsie0anmii (T) - CBOWICTBO rApMOHUYECKH KOJ1€0II0IIErocsi 00beKTa MOBTOPATH
CBO€ /IBHJKEHHE 4Yepe3 paBHbIe MPOMEXKYTKH BPeMeHH, U3MepsieMoe YacaMu B
cekyHaax. M3Mmepuma nimHa MasTHHKA, Macca, aMIUIMTya koyieObanuii. M3rotoBus
MasTHHUK JUIMHOW 25 CM, MBI TOJYYUM CEKYHJIHBIH MasTHUK, KOTOPBIH Y€ MOXKHO
NpUMEHUTHh B yacax. JI[ro0oe BHOBH OTKPBITOE CBOMCTBO OOBEKTa BCErJa HAXOIUT
NpUMEHEHHE B TEXHHUKE, MOATOMY OOHApYy>KEHHWE HOBBIX CBOWCTB y OOBEKTOB —
BakKHEeHIIas 3a7avya Gusnka — ydeHoro. Kcratu, MeTp MOXHO ObUIO OBl OIPEAeIATh
100 Kak JJIMHY MasiTHUKA C MOJYNIEPHUOIOM B JIBE CEKYH/IbI.

A CyYIIECTBYIOT JIU CBSI3U MEXAY BeanunHamMu? JIlo0yro cBA3b MexK1y BeJIMUYUHAMMU,
BBIPAKEHHYI0 MAaTeMaTH4YeCKH B BHAe Ta0auubl, rpaduxka wiam ¢(opmyJibl,
HA3bIBAIOT (PU3HYECKUM 3aKOHOM. [IpoOyeM W MbI, YCTaHOBHUTH CBS3b MEXIY
NepUOJOM M JJIMHOW MasgTHuUKa. {711 3TOoro OOBIYHO cocTaBisieTcss Tabnuia, B

KOTOPYIO 3aHOCSTCS PE3YNIbTAThI IKCIIEPUMEHTOB.
, ™ 0 0.25 0,5 0,75 1

T, c 0 1 1,4 1,7 2

N3 Tabmuiel XOpomio BUAHO, YTO C YBEIMUYECHUEM JIJIMHBI MAsITHUKA YBEITUYHBACTCS
ero nepuoj kosnebanuid. Emie HarmsgHee STy TaOmHILy

NpeACTaBUTh B BUJIE Tpaduka, HO €llle JIy4lle BbIPA3UTh

npuonu3uTeabHo B Buiae  dopmynsl: T = 241

®opmyna-3ak0OH  J1a€T  BO3MOXKHOCTh  ONEPaTHUBHO

R P T

» pPacCcCUMUTaThb IICPUOA KojeOaHMil HUTSIHOTO MAasITHUKA U B
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3TOM ee KpacoTta. Ho He TOJNBKO B ATOM TIJjaBHAs IICHHOCTh 3aKOHA. Temeph MbI
MOXEM HM3MEHSATh MEPHOJ KOoleOaHWid W, CIeNOBaTEIbHO, PETYIMPOBATH XOJ YacOB
TakK, 4TOOBI OHM TOKA3bIBAJIM TOYHOE BpeMs. OMBITHBIM IIyTeM MOKHO YCTaHOBWT,
YTO MEepUoa KoeOaHnii HUTSHOTO MAasSTHHKA HE 3aBUCHUT OT €0 aMIUIUTYIBI U OT €ro
Macchl. 3aKOHBI KOJIeOaHUH HUTSHOTO MasTHUKA TaK K¢ HAIUIA MPUMEHEHHE B Yacax
(B HMX HET OTpaHWYCHUN Ha aMIUIMTYIy W MacCy MasTHHKA) W B JPYTUX
TEXHHUYECKUX yCTporcTBaX. KoHEeUHO, MeXaHWKa U3ydaeT MHOTO OOBEKTOB M 3aKOHOB
B MEXAaHHMKE TOXE OYCHBb OOJIBIIIOE KOJMYECTBO. HW OJMH MEXaHWK MHpa HE 3HACT
BCEX 3aKOHOB MEXaHUKU! A HENB3s JIU MyTeM TEOPETUUYECKOTO aHau3a MU TeX Ke
OKCIICPUMEHTOB BBIJICINTHh TJIaBHBIC 3aKOHBI. Te, KOMY yAaloch 3TO CIeNaTh,
HaBCET/Ia BMOHCAIA CBOE MMS B UCTOPUIO HAayKW. B IIKOJIBHOM Kypce MEXaHUKH,
KOTOPYIO MBI HayWHAeM H3ydaTh, TaKUX 3aKOHOB BCEr0 JIECATh: TPH 3aKOHA
HproTOHA, 3aKOH BCEMHUPHOTO TATOTCHHS, 3aKOH ['yka, 3akOoH AMOHTOHA, 3aKOH
Apxumena, 3aKOHBI COXpaHEHHUS UMITYJIbCa, MOMCHTA UMITYJIbCA M SHEPTHH. YM — 3TO
CIIOCOOHOCTh K aHaau3y W cuHTedy. I'1aBHbIe (PpyHIaAaMEHTAJIbHbIE) 3aKOHBI —
aapo (¢usnveckoid Teopuu. Teopus-BeHEN TEOpPETHYECKOTO 0000meHus. OHa
MO3BOJIICT OOBSICHHUTH, IOYEMY JAaHHOE SBJICHWE NPOTEKaeT TaK, a HE HHaue.
HNHTEepecHo, 94TO BCe OCTAITBHOE OIPOMHOE KOJIMYECTBO 3aKOHOB MOYKHO BBIBECTH M3
OCHOBHBIX, TPUMEHUB MX K PEIICHUIO TE€X WU UHBIX 3a1ad. [lojdydeHHbIe 3aKOHBI,
9TO  3aKOHBI-CJEACTBUS W  KOKIBIM M3 HUX  00s3aTENIbHO  MPOXOJUT
IKCNEPUMEHTAJBLHYI0 NMPOBepPKY. Teopus BepHa, €ClIM KaKI0e W3 €€ CIIEeCTBUIA
NOJITBEPKAACTCS OKCIIEpUMEHTaIbHO. Ecim ke Kakoe-To U3 CJIEACTBUU HE
MOATBEPKIACTCS Pe3yIbTaTaMHM OIBITA, TO TEOPHs JIMOO HE BEpHA, JIMOO HEOOXOIUMO
YCTAaHOBHUTH I'PAaHUIlbI ee MpuMeHnMocTu. Hampumep, 3axkonsl Mmexanuku HproToHa
HEJb3sl MPUMEHSTh MPU OOJIBIINX CKOPOCTAX U ISl OMUCAHUS IBMXKCHUS YaCTHII, 110
KaKMM-TO TIPUYMHAM «3a)KaThIX» B MaJIbIX 00JaCTAX mMpocTpaHcTBa. MHTEepecHo, 4TO
MHOTHE M3 CJECACTBHI Tak)Ke HalUIM NMPUMEHEHUE B MPAKTHUYECKOU N1EeITeNbHOCTH
yenoBeka. Kak Buaum, teopus, 1o cioBam JI. bosbiMaHa, «HE CMOTpsS Ha €€
WHTEJUIEKTYaJbHYI0 MHUCCHIO, SIBIISIETCS MaKCUMAaJIbHO MPAKTHYECKOHW Bembio». Kak
BUIUM,  Kaxaas  (usuyeckas  Teopus  MpEACTaBiIsieT  coboii  oOpasen
VHU(PUIIMPOBAHHOTO 3HAHUS, TOCTPOCHHOTO METOJOJOTUYECKH Oe3ylmpedHo, B
KOTOPOM HET HHYEro JIMIIHETO, COONIOAAaeTCsl TPHHIMI HEOOXOIUMOCTH U
JOCTaTOYHOCTH, HO M3 KOTOPOTO MOKHO BBIBECTH OTPOMHOE YHCIO CIeACTBUU. B
ATOM CMBICJIE SI3bIK (DU3UKH — 3TO HAOOP CTPYKTYPHBIX CAMHUI] 3HAHUS W MPABUII, C
MTOMOIIEIO KOTOPBIX OCYIIECTBIISIIOTCS ONEPAINH C 3TUMH STUHUIIAMH 3HAHUS.



Bcio npupody u usawnvie nebeca cumeonuuecku
ompasicaem UcKyccmeo 2eomMempuul.
Kennep

Kmo ycmpemnsemcs x evicwei yenu, mom 3anumaem 00/ee 6blCOKOE MeCmo,
gepHeliulee Jce Cpeocmseo HANpasums C80U 6327150 86epX — MO UZYYAMDb BENUK)IO
KHUZY NPUpoObl, KOMOPAas U COCMAB/Islent HACMOoAwWuULl npeomem Guiocoghuu.
Tanunerti
Ecmbo cemw uyoec?! He npasoa mo,
Becv mup, uem 6am ne yyoo?
Kax cozoan on, u cozoan kmo?
U 635105 on omxyoa?
Asmop neuzsecmen
...Bzenanu, kax neboceoo
Becb sbin00i1cen Kpyoickamu 3010moimu;
U camwiii manwviii, eciu nocmompems,
Iloem 6 ceoem Ogudicenve, C108HO aneer,
U emopum 10HO00KUM Xepyeumanm.
Llexcnup

INTPUMEPHBLIE IIVTAHBI YPOKOB 110 MEXAHUKE
(KHHEMATHKA)

) T8 e Ay
Dusuka — He Mamemamuka, a mamemamuxa — He Qusuxa. OoHa nomozaem Opy2oil.
Ho 6 ¢ghusuke vl 00121CHbI NOHUMAMb CE53b CNOG C PEAIbHBIM MUPOM.
Puuapo @eiinman
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...Cywynocmo Bcenennou ne umeem 6 cebe cunvi, Komopast
Mmoana owvl npomueoCmosims MyxiHcecmey nO3HAHUAL.
I'. I'ecenv
Ypox 1/1. OPI'AHM3AIIMOHHBIN YPOK

Cy)n, a4, KaK U3BECTHO, KCJIAIIIEI0 YYCHHUKA BEAET, a HE/KECJIAIIET0 TAIUT.
Ilenvy ypoxa: TIO3HAKOMHUTH Yy4YalllUXCA C OCHOBHBIMH  TpeOOBaHUSIMH,

NpeIbsIBISIEMBIMA K UX y4eOHOH neaTenbHOCTH B KaOuHeTe ¢u3uku. Jlath obiee
npejacTaBlieHne 00 y4eOHOM mporpamme, TpeOOBaHUSAX K 3HAHUAM U YMEHUSIM
yuammuxcs. OTBeTUTh Ha BOMpOCH: «YUTO, Kak W 3adeM?» Mbl OyneM H3ydaTh Ha
ypokax (pU3HKH.

Tun ypoxa: nexuusi.

Obopyooeanue: ;xypHall M0 YU4ETy 3HAHUN U YMEHUMN ydalIUXCsl, IPYKUHHBIN U
HUTSHOW  MAasITHUK, DOJEKTPOHHBIM  CEKyHJOMEpP, BBIIpSIMUTENb  «Pazpsay,
ra3zopaspsiHble Tpyoku, Tabnuna «du3znyeckast TeOpus».

IInan ypoxa: 1. BerymurenbHas 4acTh
2. O0OBscHeHHMe-0ecena
3. CamocTosTenpHas padboTa
4. 3amanue Ha 1OM

l. [To3mpaBUTh yYEHMKOB C HayajJoM HOBOTO y4e€OHOIo roja W TMOXKeJaTh UM
TBOPYECKUX YCIIEXOB B MO3HaHUU Bcenennoii.
1. OOmee 3HaAKOMCTBO ydamuxcs ¢ y4eOHbIM KaOMHETOM U C MperojaBaTeieM
¢uzuku. Uto Mbl Oyaem uszydarh B KabuHeTe ¢uszuku? YUrto usydaer ¢uszuka?
PDuznyeckue sABJICHHUSA: MEXAHUYECKHE, TEIUIOBBIE, SJIEKTPOMAarHUTHHIE, KBAHTOBBIE.
Camu 11 o ceGe mpOoUCXOIAT (U3HUECKUE SIBICHUS WM Y KaXIOro M3 HUX €CThb
MaTepuagbHbli HocUTENb? MuU3nYecKHe O0beKTbI: NPYKHUHHBII MasTHUK, ras,
MarHuTHOE IOJIE.
du3zuka uzydaet pusnueckne 00beKThl U PU3NUecKue ABJICHUS.
BosnukHoBeHne (u3uMku, Kak HAyKH, BBI3BAHO TEXHUYECKUMH TMOTPEOHOCTAMHU
yeyioBeyecTBa (JI0OBIBaHUE OTHS, U300pETeHHE KoJjieca W MIUTa, ApXUME U KOPOHa,
METaJUTyprusi, TEIUIOBbIE JBUTATENH, DJIEKTPUUYECKUE TE€HEPATOpPhl U JBUTATEIIH,
CBS3b, ATOMHBIE JIEKTPOCTAHI[MN) U €TI0 BEYHBIM CTPEMJICHUEM YCTaHOBUTH OOIIUE
3aKOHBI Pa3BUTHS TPUPOJIbI (KAPTUHY MUPA).
Kak n3yyaer ¢pusnka 00beKThI U ABJICHUSA?
1. Ha6mwoaenusn. IlaccuBHOCTh HaOmoneHwit. BocnpousBeiaeHue o0beKTa HWIH
aBieHus B Jaboparopuu (MojenupoBaHue). HaOmromenwe 3a  00BEKTOM
npeanoiaraet B3anmojencteue ¢ auM! J[1s orOopa BXOAAMUX TOTOKOB JAHHBIX MBI
WCTIOJIb3yEM 3pEHHE, CIIyX, OOOHSHHE, OCSI3aHue, BKYC M T.JI. YCTPOWCTBA A
YCUJIEHUS HaIllUX OPraHOB YYBCTB OTKPBIBAIOT MEepej Hamu OoJiee Ooratblii Mup.
®usnyeckuii npudop. [Ipubopsl, peructpupyrommue oOBEKTH U SBICHUS, KOTOPHIC
6



HE MOTYT OBITh OOHApY>KEHBI OpraHamMu 4yBCTB. OpraHbl YyBCTB, KOTOPBI€ W JAIOT
HaM BO3MOXXHOCTb BOCHPHSTHS, HA CAMOM J€Jie TaKKe HE MO3BOJSIOT HAIMPSMYIO
CONIPUKOCHYTHCA C PEATBHOCTHIO!
"Umo mpyoHnee ececo Ha ceeme? Buodemv mo, umo Haxooumcs nepeo enazamu!”
I'éme
2. JkcnepuMeHT. E>XeTHEBHO MBI MPOBOJUM THICSYU OMBITOB: KHUIATHM BOMY,
3aBapuBaeM 4aii, pOHsEeM MPEIMETHI, CYIIIUM BOJIOCHI (PEHOM U T.J.
be3 comnenus, 6ce nawe 3nanue Hauunaemcs ¢ onvima.
3. Kanm
KauecTBeHHbIE M KOJMYECTBEHHBIE BBIBOJLI U3 DJKCIEPUMEHTA (JIEMOHCTpAIIMS
KojeOaHui NmpyKUHHOTO MasiTHUKA). CyObEeKTUBHOCTh Kaue€CTBEHHBIX BBIBOJOB Ha
npuMepe KojaebaHui Mpy>KMHHOTO MasiTHUKA C Pa3HbIMU aMIUIUTY/IaMH.
3. Pduznyeckasi BeJMYUHA — M3MEPHUMOE CBOHCTBO (PM3HMYECKOro 00beKTa
WIH NPOUCXOSIIEro ¢ HUM npouecca. M3MepuMbie CBOMCTBa HUTSHOT'O MasiTHUKA':
nuHa (£), macca (m), nepuoy (T), ammuryna (A).
3ajaya y4yeHOTo - OOHApyKUTh T€ CBOWCTBA, KOTOpbIE MO3BOJIAT pacHIM(poBaTh S3bIK IMPUPOJIBI

U PacKpbITh €ro kpacoty. Enunuubl pusnyeckon Besnunnbl. [Ipouecc usmepenusi. Ha ocHose
WU3MEPEHUH CO3AETCSI MOJIENb SIBJIICHUS, U IEJIAKTCS IPEICKa3aHus.

4, Du3uYecKM 3aKOH — CBA3b MEXKAY BeJIUMYMHAMH, BbIPpasKeHHAs
MaTeMaTHYeCKH B BHJe Ta0auubl, rpagpuka uiam (popmyJibl. 3aKOHbI HUTSHOTO
mastauka: T(L), T(m), T(A). Ucnons3oBaHre CBOWCTB MasTHUKA W €r0 3aKOHOB B
yacax. Hanpumep, ¢ TOMOIIBIO HUTIHOTO MasiTHUKA, IJIMHA KOTOPOTO paBHA BBICOTE
Balllell TEHU HAa CTEHE, MO>KHO U3MEpUTh Ball pocT. Kak?

d. dyHaaMeHTa/IbHbIE 3aKOHBI (fpo Teopum). Bce Mupo3naHue >XKUBET IO
3aKOHAM (DPU3UKHU, CKPETUIAIONINM €ro, KaK TeJI0 — CKEJET. Y Hac JjomMa JEHCTBYIOT T€
’KE caMble 3aKOHBI (PM3MKH, YTO U BO BCeW ocTanbHOU Bcenennoil. 3amaua Hayku -
HaXOJUTh 3THU 3aKOHbBl U 3aKOHOMEPHOCTH, OT KBAapKOB M MOJIEKYJ [0 LEJbIX

TaJIaKTHUK. (DYHI[aMeHTaJ'IBHBIe 3aKOHBI AOOJIKHBI OBITh IPpUMCHUMBI BE3JIC H BCEraa — XOTb
BHYTPpHU aTOMHOI'O s1pad, XOTb Ha Maciradax KOCMOCA, XOTb B TOM IopsA4€EM IMEPBUYHOM 6yn50He
BCCBO3MOJXHBIX 4aCTHII, KOTOpBIﬁ mpcacTaBJisdiia co0o0ii Beemennas Cpa3y mocJie bonbmioro B3phbIBa.

Bo ecem mue xouemces ootimu
o camou cymu:
B pabome, 6 nouckax nymu,
B cepoeunoii cmyme.
Ho cywnocmu npowedwiux ounet,
o ux npuyunwi,
o ocnosanuil, 0o kopHel,
o cepoyesunvi.
b. Ilacmepnak
Buickazvisanus myopeyos mocym 6vims c6edenvl K 04eHb HeDONbULOMY YUCTY 0OUUX NPABUL.
Pene /[exapm



6. DopMyJIbI-CJIeACTBUSL — IKCIIEPUMEHTAJIbHAS NPOBEPKa caeAcTBUI (eciu
XO0Tsl Obl OJTHO U3 CJIEACTBUU TEOPUU HE MOATBEPKAACTCA B DKCIIEPUMEHTE, TO JIUOO
HEBEpHA TeOpHsi, JHUOO HEOOXOIUMO OTPAHHYUTH O0JIACTH €€ MPUMEHEHHS) —
rpaHulbl NMPUMEHMMOCTH TeOPpHMH — MNpakTUudeckue mnpumeHeHus. Illupoko
MPU3HABAEMYIO CHCTEMY HJCH Ha3bIBalOT TeOpHel, a YacTHOE MPENOJI0XKEHUE,
HYyXJarolieecss B AKCIEPUMEHTATLHOM MOATBEPXKACHUU — rumore3oi. Teopus —
BEHEI] TeopeTnuueckoro 06o0menus. Teopus mo3BoyIsIET OOBIACHUTh, TOYEMY JTAHHOE
SIBJICHUE MPOTEKAET TakK, a He UHaue. [[eHHOCThIO 00JIaIat0T JUITb TAKKUE TUIIOTE3bl U
TEOPUH, KOTOPbIE MOTYT OBITh MPOBEPEHBI SKCIEPUMEHTAIBHO, MO0 JIUIIb OHHU
JEUCTBUTEIILHO OMUCHIBAIOT MHUP.

Xopowas meopus onucvigaem wWUpoKull Kpy2 s61eHull Ha 6a3e HeCKOIbKUX NPOCbIX
nOCmMynamo8 u 0aem scHvle NPeoCcKa3anusl, KOmopwle MOXCHO NPOBePUMD.

Cmueen Xoxkumne

®u3zukn B CBOEW 00JacTU HE NPHUBBIKIM BEPUTh HHUYEMY, KpOME WU3SIIHOM TEOpUH U
JI0Ka3aTeJIbHOrO0 JKcrnepuMeHTa! VYTBEpkKICHHE B HayKe BCErja IOJKPEIUISIETCS MHOTHMH
nokazatenbcTBaMu! BeITh PU3UKOM — 3HAYUT UMETh I'POMAJIHBIM NOTEHIMAN K U3MEHEHUIO MUPA, a
TaK)Ke — MPUOOIIUTHCS K CIaBHOM HCTOPUU U TPAAULIUAM !

Yro Takoe 3HaHne? AMEpUKaHCKUI M300peTaTeNib MEPBOTO Ha KOHTHHEHTE MapoB03a, MOCTPOUB
€ro Ha JICHbI'M JKEJIE3HOJOPOKHONM KOMIIAHWH, HE CMOT 3aKJIFOYUTh C HEW JOTOBOP HAa TEXHUYECKOE
obcnyxuBanue. Korga mapoBo3 crnomalcs, >KeI€3HOAOPOXKHHKM OOpaTUINCh K aBTOpy 3a
ITIOMOIIIbIO, KOTOPBIN 3alpOCHII 3a MOYMHKY PABHYI0 OCHOBHOMY KOHTPAakTy cymmy. «lloxonus mo
PBIHKY», BJIaJENIbLIbI TAPOBO3a BBIHYXAECHBI ObUIH coracuThes. KakoBo ke ObLIO0 MX yIUBIICHHE,
KOTJla MHKEHEP, B3SIB TSKEIYI0 KyBaJly, U30 BCEX CHJI YJIAapwJl €10 IO KOpIyCy IapoBo3a, MOCIe
4Yero TOT CHOBA CTall UCHpaBHO padorarh. [lo MHeHUIO BiamenbleB, 3T0 OblLla HeuecTHas IIeHa,
M03TOMY OHHU 00paTwiIHCh B ¢yl U npourpanu. Cyn mpu3Hai, 4ToO JEHbIU YIUIAaYeHbl HE 3a yaap
KYyBaJIJIOH, a 3a TO, YTO WHXKEHEP 3HaJ, Ky/Ja HaJao OuTh!

OcHoBHBIE 3aa4Y¥ HAa mNepuoj oOO0y4YeHHMsl: 3HATh M YMETh NPUMEHATH 5
(GyHIaMEHTaIbHBIX  TEOPUH: MEXaHHUKY, TEePMOAMHAMHUKY, MOJEKYJISAPHO-

KHHETHYECKYI0 TEOPHIO, JIEKTPOIMHAMUKY, ONTUKY, KBAHTOBYIO TEOPHIO.

A nHe cmanosntoce bozcaue, cKOILKO Obl HU NPUOOPeMAll 3emeib, a
80M C NOMOWBIO MbICIU 51 0X8amvléaio Beenennyro.
b. Ilackans
Mvl pabomanu ¢ ympa u 0o ympa, u Opyeux uHmepecos,
KpoMme HAayKu, Ol HAC He CYUecma808allo.
U K. Kuxoun
Yem 6obUle aUIU MBICTU, 8ALULU Y)YECMBA
OmKpoimbl 07151 6e30PeAHCHO20 UCKYCCMEA,
s ceemnozo nomoka Kpacomol, -
Tem on scHee pasnuyaem 36eHbs
Eouncmea muposoanss, - me uepmul,
Komopwvim npesicoe on He 3uan 3uauenws.
@. Hlunnep

CTpyKTypa KOHTpPOJIA:

e DyHAaMeHTaNbHBIA ONpoc (YCTHBIE OTBETHl y JOCKM Ha MATh BOMPOCOB): 0OIIas
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TeTpab sl KJIACCHOU paboTHhI.
e KonTponbHbie u 1abopaTopHbIe padOThI: TETPaAb 18-TUCTOB.
e PeuieHue 3a71a4 y JOCKHU.

[IpenBapuTenbHble UTOIOBBIE OLIEHKH 3@ YETBEPTH U 3a roj. Torosas oneHka.

Ymobwvl nemsv 01103, mvl 00JIKHCEH CMPAOaAMb.
Tak 2060pam 6 Amepuxe
[IpaBuna pabotel B kabuHeTe (MpeaokuTh). [ TaBHOE MpaBWIIO: JbBa Y3HAIOT MO €r0 KOTTSM, a
MaTeporo BoJIKa — IO KJIbIKam!

1. Anropurm usydenus pusndeckoil Teopum 3amucarh B pabodyro TETPajb.
V. TlproGpecTn n noamucars TeTpaay s pasiudHBIX BUIOB PaboT.
... HAyKa HaduHaemcs ¢ mex nop, KaKk Ha1uHarom usmepameo.

JI.U. Menoenees
Vpok 2/2. BBEJEHHUE B KYPC ®U3UKHU

B 110001 du3uyeckoii popmyJie u JIl0G0M YpaBHEHMH Bcer/ia NPUCYTCTBYeT BpeMsi!
Iens ypoxa: nate onpencieHue OCHOBHBIX MOHITHI (QU3UKH.

Obopyoosanue: cexyHnaoMmep, JTHUHEHKa, NUHAMOMETP, BEChl C pa3HOBECAMHU.
Kuura «Bcenennas» (BK®), mranreHuupkyib, Ha0op Te.

IInan ypoka:

BcerynurensHas yacTh
Onpoc
OO6bsacHenue-6ecena
CamocrosTenbHas paboTa
3amanue Ha 1OM

Il. Onpoc ¢pynnamentansubiii: 1. Uto, Kak 1 3aueM Mbl OyJeM M3y4yaTh Ha ypoKax

agrwNE

¢uzuxu? 2. Kpatkoe nmoBropenue 06001eHHOro miana «Ou3udeckas Teopus».
[lepenucaTh B TeTpaab 0000IIEHHBIC IJIAHBI U3YYEHUS O0BEKTA, SBJICHUS, BETUYNHBI,
3aKOHa.

Bonpocwi:

. Uem oTinuaroTcst HAOMIOIEHUS U SKCTICPUMEHTHI?

. KakoBa cBs13b MeXy HUTSHBIM MasiTHUKOM M 4acamu?

. Urto Takoe mpenen usmepeHus npudopa?

. Kak nmosBuimcey euHULIBI BDEMEHU: TOJI, MECSII], CEKyHIa?

O B W N B

. JIBUKEeHNE aBTOMOOWJS — CIIO)KHOE SBJICHHE, TMPEACTABISIET €000 CymMMy
paznuuHbIxX sBiaeHui. Kakux?
6. Ecu Cepreii kynut 15 TeTpaneit, To y Hero octanercs 7 pyo6uneit, a ecnu kynut 20
TeTpajiel, To y HeTro He XBaTtuT § pyoseir. Ckonbko nener y Cepresi?
7. lnameTp Bayia, U3MEPEHHBIN MMTAHTCHITUPKYJIEM, OKa3aJICS PaBHBIM TPEM LIETBIM U
CeMHU JNeciIThiM caHTHMeTpa. Kak 3amucaTh pe3ynbTaT HU3MEPEHHs, €CIH IeHa

nenenus npudopa 0,1 mm?

8. Ckolbko MCTPOB COICPKUTCA B MI/IJ'IJ'II/IMeTpe? CKOJIBKO CaHTUMCTPOB B KI/IJ'IOMCTpe? CKOIIBKO

MUJUTHIIATPOB COAEPKUT OAUH KyoomeTp? UTo Gosnblile - KUJIOTOHHA WM MerarpaMm?
9



I11. OcHoBHBIE NOHSITHSA (PU3HKH:
1. Bpemss () — CBOICTBO MAaKpPOCKONUYECKHX O0bEKTOB HEOOpPaTUMO

HU3MECHATHCH, UIMEPHAECMOC YacaMU B CEKYH/IaX. MoxeT 1u BpeMs 3aKOHYUTHCSA?

JBynukuii SIHyc ObUT IEpBBIM OOTOM, KOTOPBIA chopMHUpPOBAIICS U3 Xa0ca, CO3JaJl BpeMsi U HAaHH3AI
Ha HEero Bce COOBITUS, KOTOPbIE ObLIH, €CTh U OynyT. JIBYIMKUM, TaKk KaK CMOTPHUT U B IPOIJIOE, U
B Oyayliee 0JIHOBPEMEHHO, U TOJIbKO OH TOYHO 3HAET, Kakoe ceifuac BpeMs. [locMoTpeB Ha 0OBEKT,
MOYHO OIPEACIINTh PACCTOSTHUE JI0 HETO, a IOILYyNaB - IOHATh, YTO IIEPEe] HAMU TEJIO U OLICHUT,
HACKOJIBKO OHO TEIUIOE U TSHKEJIOE, HO OIIPEAEIIUTD BPEMsI Mbl HUKAK HE MOKEM. Y HAC HET HUKaKNUX
OpraHoB YyBCTB, YTOOBbI U3MEPATh BpeMs, U HET JaTUYUKOB JIs €ro usMmepeHus. JlaBHBIM-JaBHO
JIIOJIU 3aMETHIIM, YTO ITPOMEKYTKH BPEMEHH IIPOILE BCErO0 U3MEPATH IIPU MTOMOIIH NEPUOIUYECKUAX
COOBITHI: cMeHBl JHS U HOuM, (a3 JIyHbl mnM BpeMeH roja. EIuHHUIBI TPOMEXYTKOB BPEMEHH.
bonbiine u manble IPOMEXKYTKHM BpPEMEHH, HalpaBlieHHE BpeMeHH (cTpena BpeMeHH). JpeBHue
IPEKH CYHUTAIU OTLOM BpeMeHU MorymectBeHHoro 6ora Kponoca. Yacel. CosiHeuHbIE Yachl.
Ornennsble yackl (cBeda ¢ MeTkaMu). [lecounsie yackl. XpoHomeTpsl. TaltMepsl U CEKYHIOMEDPHI.

Taxk e u 8pemeHu Hem camoz2o no cebe, HO nPeoMembl

Camu 6edym K owyujenuio mozo, 4mo 8 8eKax CO8epULUIoCy,

Ymo npoucxooum menepv u umo 80Ccnociedyem no3xice

U neuszbexcrno npuznamo, 4mo HUKeM OUYUWAMbCIL HE MOHCEm

Bpems camo no cebe, éne 0sudiceHus mei u HOKOSL.

Jlykpeyuii

— Ilpowinoe nenv3s uzsmenums — ckazan QpU3MK.
— A 3a umo nam mozoa denveu naamsam? — BO3pa3nui UCTOPHUK.
YauBUTENbHO, HO B MHUPE C PaBHOMEPHBIM TEUE€HHUEM BpeMeHU (OJHOPOJHOCTH BPEMEHM)
BBITIOJTHAETCS 3aKOH cOXpaHeHus 3Heprun! CyiecTBoBano au Bpems 10 bonpnioro B3peiBa?

2. IIpocTpancTBO — OCHOBHAsI hopMa CYIIECTBOBAHUSI MaTePHH, BbIPAKAIOIIAS

NMOPSJIOK COCYIIeCTBOBAHMS OTAeJbHBIX 00bEKTOB.

[IpocTpaHCcTBO COTKaHO BMECTE CO BPEMEHEM B OJIHY TKaHb: MPOCTpaHCTBO-BpeMs. [IpocTpancTBo
oeckoneyHo? Ecnu BouH Oyzer OpocaTh CBOE KOMbE BCE NAJBIIE M JANIbIIIE, B TPOCTPAHCTBO, OH
HUKOTJIa HE CMOXKET JIOCTUYh KOHIIA; €CJIH )K€ TaKoW KOHEIl BOOOpa3uTh cede, TO BOUH CMOT ObI
CTaTh TaM U METHYTb KOIIb€ elle Janblie!
CaoiicTBa nmpocrpaHcTBa. [IpocTpancTBeHHbIE XapakTepucTUKU: JIuHA (£), miomanb (S), 00beM
(V). Equnuier Benuund U ux nepesoa B CU. Apuctorens B Tpakrate «O HeOe» mucai: «Beruuuna,
oenumas 8 0OHOM UMeEpPEeHUU, eCmb JUHUSL, 8 08YX - NIOCKOCMb, 8 Mpex - mejo, U, Kpome HUX, Hem
HUKAKOU Opy2oll eluduHbl, maxK Kaxk mpu cyme 6ce». HBIOTOH cuuTall, 4TO MPOCTPAHCTBO —
BMECTHUTENBHBINA MyCTOM KOHTEHHEp, coaepkaniuii B cedbe BeenmeHHyro, 1o KOTOPOMY BCE OOBEKTHI
JBUKYTCSL MPSIMO, MOKA CHUJla HE BBIHYAUT UX TPACKTOPUU UCKPUBUTHCSA. M3 yero caemaHo 3to
MIPOCTPAHCTBO, 3TOT KOHTEHHEP U1 MUpPa, OH CKa3aTh HE MOT.
«Abcontomnoe npocmpancmeo no cobCmeerHol npupooe e2o0 U Oe30MHOCUMENbHO K Yemy Obl mo
HU ObLIO 8HEUWHeMY 8ce20a 0CMAaemcs 0OHOPOOHBIM U HENOOBUNCHBIM ».
Hcaax Horomon, 1687
JlivHy B 1IKOJE M3MEPSIIOT JIMHEWKOW, MTaHTeHIIMPKYJIEM U MUKpOMeTpoM. B Hacrosiiee Bpems
yueHble CPOPMUPOBAIH TMOHATHE O MUKpOMHUpE (IIPOCTPAHCTBE, B KOTOPOM B3aMMOJICHCTBYIOT
YacTHUIIbI, HEBUJIMMBIE IJ1a3y deioBeka) U meramupe (Bcenennoit). CyiiecTBoBaHHE MPOCTPAHCTBA
Y BPEMEHH HEPa3phIBHO CBSI3aHO C CyIIECTBOBaHHEM (pU3UUECKHX Ten!

3. MaTtepusi — o00bEeKTHBHasi PeajbHOCTb, CYHIECTBYIOIIAsi HE3aBHCHMO OT

HAIIero CO3HaHuyd M J1aHHasA HAM B OINYIICHUAX.
CrpykTypa MaTepun: BelecTBO (0OBIYHOE BEIIECTBO, TEMHAsI MaTepusl), H3Ty4YeHHue.
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BemecTBo — B MaTepuu, uMeromed maccy. Exuannst macest. [lepesox B CUL

4. JIBnakeHue. Bo BeeneHHOM, T Mbl OKa3aKMCh, UMEIOTCS BPEMS M IIPOCTPAHCTBO, U IOITOMY
B Hell BO3MOXHO JBrkeHHe. @DOpMBI JBWKCHHUS MAaTEpHH: MEXaHHWYECKas, TEeIUIoBas,
AJIGKTPOMArHUTHAS, S/ICpHAs, XUMHUYECKas, Ouojorudeckas. ETUHCTBO W CBS3b Pa3IMYHBIX
(dopM IBHKEHHUS MATEPUU TIPOSBISIOTCS B UX CMOCOOHOCTH K B3aHMHOMY MpPeBPAIIEHUIO
apyr B apyra. Kaxnapiii U3 Hac HaxoIuTcs B JIBWKEHHH. [[BrkeHue Bo BceneHHOW «BEUHO!
JIBm>xeHue OyJieT CyiecTBOBaTh A0 TEX MOp, MOKa CyliecTByeT Beenennas.

Jlsuoicenve noscrody, dsudicenue ezoe:
U 6 6030yxe nmuya, u pviba 6 600e,
U deusnu Hueoe be3 08udiceHuUs Hem,
U Connye nemum 6 xopogooe nianem.
Bom nucmus no 6030yxy ooneo kpyacam,
U naoaem xamenwv bvicmpee cmo Kpam.
T'anuneo I'anunei
Bcio, camoe no cebe, cocmasnsarom npupody oge seuju:
Omo, eo-nepeawvix, meno, 60-6MopwvIX dHce, NYCmoe npocmpaHcmeso,
I'0e npedbvisarom onu u 20e 08UcaMbCs MO2YM Pa3IUUHO.
Tum Jlykpeyxuu Kap
duznyecKkue TEOPUHM: MEXaHUKA, MOJEKYyJAsipHas (PU3MKA, TePpMOIUHAMMKA,

AICKTPOANHAMUKA, KBAHTOBast @mmca.

JonoanurenbHass uHpopmanusa. Enununel novasl B apeBHed Pycu: 1okoTh (apuiuH), msiib,
MaxoBasi CakeHb, BepcTa. EquHuIe! 1munbl B Aurimn: GyT, 1oiM, M. [yOuHy Mopst ©3MepsTn
B MOPCKHUX CaXEHSIX — €IMHHULIAX JUIMHBI, paBHBIX 6 QyTam (mpumepHo 182 cm).
[Ipoucxoxnenue sipaa: «Bozvmume paccmosanue om cepedunsvl moetl 2pyou 00 KOHYUKO8 NANbYes,
amo b6ydem kax pa3». ECT€CTBEHHO, 4TO KOPOJb XOTeJ yKa3aThb JUIMHY, CPABHUMYIO C JJIMHOM €ro
Tena: pocT, BbicoTa AoMa. HeoOXonmMoCTh €AMHON CHCTEMBI MEp <«JUIsl BCEX BEKOB, ISl BCEX
HapoaoB». 10 nexabpst 1799 r. neHp pokACHUS METPUUECKOW cHCTeMbl. OCHOBOW METPHUYECKOU
cucteMbl Obu1 mpuHAT MeTp 1/40000000 wacte Ilapmwxkckoro mepuamana. Temepbr MeTpoMm
CUHMTAETCs JUTMHA Mpobera CBETOBOTO Jiyda B BakyyMe 3a 1/299792458 c, a cexkyHIOU sBISICTCS
MMPOMEXYTOK BPEMEHH, 3a KOTOpBI aTtom 1e3usi coepmaer 9192631770 konebanmii. 1 HOBBIIM
METp, U HOBasi CEKYH/1a MOTYT ObITh U3MEPEHBI C UCKIIOYUTEIbHON TOYHOCTHIO, BOCIIPOU3BEICHBI B
J000M MECTE C MOMOIIBIO CIIEHUANBHO pa3pad0TaHHOM anmapaTypsl.
Y 106HO 71 U3MEPATH JUIMHY CTOJIa B METPaX, a LIMPUHY - B KyOUUECKUX KOPHAX U3 J'II/ITpOB?
Yenosek, umerowuti 00HU YACwl, MEepOO 3HAem, KOMopblil 4dc.
Yenosek, umerouwjuti HECKOIbKO 4ACO8, HU 8 UeM He YBEepeH.

3axkon Cazcana
AOCOJIIOTHbIE W OTHOCUTE/IbHbIe MNOTPELIHOCTH TMPH H3MEpPEeHUH
¢puznyecknx BeJMUYHH. AOCONIOTHAs MOTPEHIHOCTb CKIAABIBACTCS U3
a0COTIOTHBIX MOTPEIIHOCTEN OTCUeTa U MHCTPYMEHTAIBHON: AA = A A +
AyA, HO MBI Beceraa (u Ha EID) abcoJil0THYI0 MOrpemiHocTh OyaeM
CYMTATH PABHOM 1eHe JeJeHuss npudopa. OrTHOCUTENbHAs

AA o o .
MOTPEIIHOCTD: € = ——100% . [Ipu mpoBeaeHnn N-u3MepeHuil OTHOM U TOM K€ BETMYHHBI OIINOKa

op
AA
T
Jn
HpI/I HU3MEPCHHUN OIHHUM HpI/I60pOM OTHOCHUTCIIBHBIC TOTPCIIHOCTH OAHWHAKOBBI. PeBy.]'ILTaT

HU3MEPCHHUA TOYHEC, €CIIM MCHBIIC €0 OTHOCUTCIIbHAA MOI'PCIIHOCTDL, a4 IMPU UX PAaBCHCTBE — CCIIN
MEHbIIIe a0COTIOTHAS NOrpCIIHOCTD.

cpennero AAg, = rae AA — abcoimotHas norpemHocTs. [lorpemuoctu konerant: € = 0,001.
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Bonpoc npogheccopa: /[nuna keaopama pasna 2 m. Yemy paena e2o niowaos?
Omeem cmyodenma: A ¢ Kakot mo4HOCMbIO UsMepena OnuHa Kkeaopama?

V. 3a0auu:

1. Pynetkoii ¢ ueHou aenenust 1 cm usmepunu aiauny noptdens. OHa okazaliach
paBHOM 55 cM. 3anumuTe JJIMHY NOPTQENs C Y4ETOM MOTPEITHOCTH U3MEPEHUSI.

2. CTtopoHa KBajpaTa paBHa ¢ = (1,8+0,1) cM. UeMy paBHa ero 1iomajb?

3. Aunametp siapa aroma renus cocrtasisier 1,67824 ¢emrtoMerpa ¢ TOYHOCTBIO 0
arTroMeTrpa. Kak 370 paBuiIbHO 3anucaTh?

Bonpocwi:

1. OObscHHTE, BEpHBI JU B U3BECTHOM MYINbThUIbME «33 momyras» cioBa yjaBa:
«... a B TIONYTasX s JJIUHHee

2. Tpu ydeHuka, MMes OJMHAKOBBIE IITAHTCHLMPKYJIH, ONPEACNAIOT TONIIUHY
OJIHOTO JIUCTA B TETPaJu. Y MEPBOro YYEHUKA TETPajb, B KOTOpoU 96 nucTOB, y
BTOPOTro - 48 JHCTOB, Y TpeThero - 24 nucra. Y KOTro W3 YYEHUKOB OyneT
HanboJee TOYHBIN OTBET?

3. Bo ckonpko pa3 nepuon obpamienus 3emiu Bokpyr CosHiua Oosibliie Mmepuoa
oOparieHus: 3eMJid BOKPYT CBOEH ocu?

4. Kakoii BRICOTBI OyIyT TOpBI Ha pesibepHOM ri1o0yce 3eMiu quaMmeTpom 1 m?
TaM, rac FpaBI/ITaHI/IH CHJIbHa, BC€ BBICOKOC CKJIOHHO HpOBaJ'II/IBaTI)CSI M 3aII0JIHATH HI/I3I/IHBI!
5. CkKonbKO JOJKHA CTOMTH muia auamerpom 20 cMm, eciu nuina guametpom 10

cM crout 10 pyOneii?

6. Ckoabko MoTpedyeTcss MaICHPKUX KyOMKOB, UTOOBI CIIOXKHUTh U3 HUX KyO BIBOE
Oonbiero pazmepa?

7. Pebpo kyba msmepeHo c¢ TouHOCTBhIO 10 1%. Kakyio TouHOCTh OyneT HMETh
3HavYeHHe oO0beMa KyOa, BBITIOJIHEHHOE Ha 6a3e 3TOTro u3MepeHus?

8. MokeM I MBI OIIPEACIIUTh BPeMs KaK, HallpuMep, TEMIIepaTypy Wid Maccy?

9. MexnayHapoaHas KOCMHYECKasi CTaHIMSA JieTaeT Ha BbicoTe 300 KM HaJ MOBEPXHOCTHIO 3EMIIH.
XBaTHUT JIK KOJMYECTBa KyOUKOB 00heMOM B 1 MM3, cojepxammxcs B 1 M3, YTOOBI CJIOJKHUTh U3
HHUX OQIlIHIO TaKOH BBICOTHI?

V. Teopueckue 3aoauu:

1. U3meputh. oOBeM Bamiel KBapTUpbl, OOBEM Ballero Tena, IUIOMIAAh MOBEPXHOCTH,
OTPaHUYEHHOU KOHTYPOM PYKH.

2. Beipe3aB M3 MUJUIMMETPOBON OyMaru TPEYroJbHUK C MaJbIM OCTPBIM YIJIOM, H3MEPHTE C
MOMOIIBIO HETO IUaMEeTp KaHalla CTPEXHS IIAPUKOBOM PYUKH.

3. Kak MOXHO U3MepUTh PaCCTOSIHUE IO HEAOCTYITHOTO 00beKTa?

4. 3mepbTe C MOMOIIBID HUTKH U JMHEWKU CpPEOHHUI IuaMeTp amelbCcuHa C KOXYpod u 0e3
KoXKypbl. Kakyto yacTh 00beMa anenbcuHa COCTABISET ero Koxypa?

5. JlBa Bojoca Ha rojioBe — 3TO Malio, HO ABe HoOeneBckue mpeMuu y OJHOTO ueloBeKa — 3TO
Brieyatsonie. YtoObl OMpeneNnuTh, SBISETCS JH YHUCIO OOJBIINM, HYXKHO, TMPEXKIE BCETO,
BBIOpATh MOAXOMAANIMN 3HaMeHarenb. Eciu oH OOJBIION, TO YUCIO MalieHbKOE W HaoOOpOT.
Bri6epute 3HaMeHaTenb B IEPBOM U BO BTOPOM CITydae.
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Henv3s nabnrodame u onpedeaums 0sudicenue mea, umeroue2o
KOHEUHYI0 BelUYUHY, He ONpedenus CHAyYald, Kakoe O8UICeHUe
uMeem Kaxcoas e2o MAleHbKas YacmuiKka uiy modxa.

JI. Dtinep

Ypox 3/3. OCHOBHBIE IIOHATHUA MEXAHUKHU

Mo:keT 11 BpeMsl 3aKOHYUTHCS ?

lleJlb YPOKa: BBCCTH OCHOBHBLIC ITIOHATHA MCXAHWKH: MATCPpHAJIbHAsA TOYKA, CUCTCMaA

OTCUCTAa, TPAaCKTOPpH:A, ICPEMCIICHUC, ITYTh.

Il. Onpoc ¢ynmamenrtanpubiii: 1. Yto, kak u

Tun ypoka: KOMOVHUPOBAHHBIN.

Oobopyooeanue: MOLICNIb TPEXMEPHON CUCTEMbBI KOOPIUHAT.

- X=Xo+Sx |
Y=Yo+Sy

IInan ypoka: 1. BerynurenbHas 4acTb
2. Ompoc
3. OObsicHeHme
4. 3akperieHue
5. 3ajaHue Ha IOM

3aueM MbI OyZieM u3ydath Ha ypokax pusuku? 2. OCHOBHbIC MOHATUSA (PUUKH.

Bonpocwi:

1.
2.

8.
9.

HazoBute camMmyro MaJ€HbKYIO U CaMyI0 OOJIBINYIO €AUHUITY JJIMHBI.

[Touemy Ha mIOKax KaHAJIWU3AIMOHHBIX KOJIOJIEB KPBIIIKK KpPYIjble, a He
KBaJIpaTHbIE?

UTo HE MMEET JJIUHBI, IIUPUHBI, BBICOTHI, @ MOKHO U3MEPUTH?

C KakoW TOYHOCTBHIO BBIUUCIWIA OOBEM IMPSMOYTOJBHOTO OpycKa, €CIH €ro
CTOPOHBI U3MEPEHBI C TOUYHOCTBIO 2%?

Hcnonb3yeTte i1 Bl HAYYHBIN MTOJX01 B CBOEH KU3HU?

OTtpe3ok ObLT U3MEpEeH JIBaXAbl. B mepBbIf pa3 I €ro IJIUHBI ObUIO MOJTYyYEeHO
3HaueHue 42,27 mMm, Bo BTopoit — 42,29 mM. KakoBa uCTUHHAs JjIMHA OTpe3Ka?
Meramnuyeckne KyOWK W IIap, UMEIOIIHE OJWHAKOBYIO IUIONIAb MOBEPXHOCTH,
NoTpy)XeHbl B Boay. Ha kakoli H3 OTHUX MNpPEeIMETOB JEUCTBYET OoOJbIas
BBITAJIKMBAlOIIas cujia?

Kakumu cBoiicTBamu 006J1a1aeT MPOCTPAHCTBO?

Bpems HeoOpaTtMo, HEOTBpaTUMO M HEMOBTOpUMO. Kak 3T0 moHumMars?

10.Kak BbI MOHMMaeTe BRIPAXKECHHE: «PACIIHPEHHUE MPOCTPAHCTBA»?

3aoauu:

1.

ToHkuii MPOBOJM HAMOTANW HA KPYTJBIA KapaHJAll B OJWH CION TakK, YTOOBI

COCeJIHME BHUTKHU comnpukacanuchk. Okazanoch, uro 20 BUTKOB TaKOW HaMOTKHU

3aHMMAIOT Ha KapaHJalle OTPE30K JIMHOW /= (15+1)Mm. Uemy paBeH auamerp
A ALy AL

npoBoja? Al, = N 7 ;o Cop= 15mm, AL,y =1mm, €0, =0,7 5mm,Alg=0,05mm.

Onp np
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I1l. Yro wu3yuaer w™exanuka? MexaHuueckoe JBkeHue? MexaHMYeCKHM
ABM:KEHUEM HA3bIBAIOT H3MEHEHHe TMOJIOKEHUsI Tejla B INPOCTPAHCTBE
OTHOCHUTEJILHO JIPYTHUX TeJ ¢ TeYeHHeM BpeMeHH WIH B3aMMHOI0 Pacnoj0KeHus
yacteili oaHOro Tejga. MexaHnka wu3y4aeT MeXaHHU4YecKOoe [BUKEHHE H

B33HMOHeﬁCTBHe 00HLEeKTOB B Inmpupoac, B TOM YUCJI€ U y3/10B MallIMH.

OHa oxBaTbIBAET JIBUJKEHNE HEOECHBIX TEN U JIETATEJIbHbBIX alllapaToB, TEUYEHUE KUIKOCTH U Ta3a,
nepopmanuu, Tpenue. Ilpumepbl: pakeTHass TEXHUKA, TPAHCIOPT, CTPOUTEIHCTBO, BOCHHAS
TEXHHMKAa, pPOOOTOTEXHUKA, MPBDKKA B JUIMHY M BbICOTY, Oer. llenbio MeXaHUKU SBISIETCS
IIOCTPOEHUE MAaTEMaTHYECKUX MOJENEeH JBUYKEHHUs U B3aUMOJICHCTBUS MaTepUaIbHBIX OOBEKTOB.
OCHOBHBIEC PUYMHBI TEXHOTCHHBIX KaTacTpo(d — OmMOKK NMPOEKTUPOBAHUS U
HEJIOCTAaTOYHOE 3HAHNE 3aKOHOB MEXAHUKU.

OcHoBHasl 3a/1aua MeXaHUKH — onpeae/JIuThb MOJIOKEHUE TEjIa B

JII000/i MOMEHT BPEMEHHU.

Ilpumep: "Bosimkep-1" craproBan 5 centsiops 1977 rona v NOKUIACT TIPEIEIbI
ConHeuyHOM cucTeMbl, Mpoiias okoso 20 MIIIHap0B KUJIOMETPOB, CUTHAN OT HEro uaeT okojo 20
yacoB. VMeeT OTKJIIOHEHHE OT pacyeTHOM TOUYKHU B MPOCTpaHcTBe - 40 KM, a Mo Bpemenu — 1,5 c.
Teneps oH oTnpaBuiics B cTopoHy Crupnyca u okaxercs TaM yepe3 kakux-1o 300000 set!

Tema moryTt coBepiiath caMblie pa3sHooOpasHble nBkeHUs. [Ipumepsl. OgHAKO BO

BCCX ClIydasaX Mbl HOOJIDKHBI 6y}1€M YCTAaHOBUTL CBA3WM MCKIAY BCINMYHNHAMU,
XAPAKTCPUIYIOIIIUMH MCXaHNYCCKOC ABUKCHUC, T.C. HAWTH 3aKOHBI ABHKCHUSA TCII.

KunemarTuka onuchbiBaeT ABMIKCHHUE TCJI IIPH U3BECTHBIX YCKOPCHUAX.

UTtoOBbl M3ydaTh ABWKEHHUE TEJ, HYXKHO, TPEXKIE BCETO0, YMETh OMNPEICNATh €ro IOJI0OKEHHUE B
npocTpancTBe. Kak jke ompenenuTs MoJ0KeHUE Tella B MIPOCTPAHCTBE, €CIIM PA3IMYHBIC €r0 TOUKH
HaxoJATCS B Pa3HbIX MecTax mnpocTtpancTBa? OmpenensaTh MOJOKCHUE W OMHMCHIBATh JBIKCHUE
KaxJ10M Touku? Bo MHOrMX ciaydasx B 3TOM HET HeoOXxoaumocTH. [IpuMepsl: NBHKEHHE CaHOK,
napoxonaa u T.1. [locTynareJbHbIM HA3bIBAKOT TaKOE JIBUKEHHE TeJIa, IPU KOTOPOM €ro TOYKH
ABHKYTCSl OIMHAKOBO. [Ipy mocTynaTtenbHOM IBMI)KEHHUH JTOCTATOYHO OTHUCATh JIBIKCHHE OJJHOU
Touku Teya. Her HE0OXOIMMOCTH OMUCKHIBATH JIB)KCHHE KaXKJIOW TOYKH W TOTZA, KOrJa pa3Mepbl
Tela Majbl 1O CPAaBHEHHIO C PACCTOSIHMEM, KOTOPOE OHO IMPOXOJUT, HWJIM IO CPABHEHHUIO C
paccTosTHUEeM OT HEro APYrux Tell. Bo BCeX 3THUX ClydasX TE€JIO MOYKHO CUMTATh MaTepPHAJIbLHOI
TOYKOIA.

1. MatepuajbHasi TOYKA — TeJiO, pa3MepaMu M (GopMOH KOTOPOro B JAAHHOM

3aJaye MOKHO NpeHeoOpeyb.

Kak ompenenuth Temepb IMOJIOKEHHE MaTepUabHOM To4yku B mnpoctpaHcTtBe? [lpumep ¢
OTpeJieiecHueM TMOJIOKEHUSI Tela B TEMHOW KOMHATe OTHOCHTENBHO mopora. Tenmo orcyera.

[IpenBaputenbHas pasMeTka KoopauHaTHBIX oceil. CHCTeMa KOOPAMHAT. JIBWKeHHE IO
NpsIMOM JIMHUM, HAa IJIOCKOCTH W B IpocTpaHcTBe. Ho Teno nOBUXKETCS, U €ro moJoKeHUE B
mpocTpaHcTBe u3Mensierca. Heo0XxoqmmMocTh BBEICHHS «4€TBEPTOI KOOPIMHATH» — BpEMEHH.

2. CucTtemMa oTcueTa — CHCTeMa KOoOpaAMHAT H Yacbl /JJd H3MEPCHUA

NMPOMEKYTKOB BpeMEHH.
HpI/IMepZ JKCJIC3HasA Jopora (TCJ'IO 0TCYCTA, KWJIOMCTPOBBIC CTOJ'I6I>I, I-Ia.CIJI).

A (x,1)




I'oBopsAT, 4TO B BOCTOYHOW (puiocouu BHIXOJA 3a TPAaHU TPEXMEPHOU PEaTbHOCTH - JOBOJIBHO
€CTECTBEHHOE sBJI€HUE. MUCTUKM COBEPIIAIOT BBIXOJ 3a IPEICNbl PEaJbHOCTU C IMOMOIIBIO
riyOOKOW MeAWTAaIMK, HO PaccKa3aTh O CBOMX OINYLICHHAX OHU He MOryT. IIpocto He xBaraer
CJIOB.

3. TpaekTopusi — reomeTrpu4eckoe MecTO TOYEeK B JAHHOH cHcTeMe OTCYeTa,
Yyepe3 KOTOpbIe MPOLLIO TeJIo. J[eMoHCcTpanusl.
4. Myt (S) — NIMHA TPAEKTOPHM MEXKAY €e HAdyajaoM u

y g 2
1,% KoHIoM (S >0).

5. Iepememenne (S) — CBOICTBO ABIKYLIErocsl Teja
0 "X

4

H3MECHHAET CBO€ IMOJJOKEHHUE B IMPOCTPAHCTBE, U3MEPHAEMOC

JJTHHOM 0TpE3Ka, COCAUHANIICI0 HAYAJTBbH0C€ U KOHECYHOC ITOJO0KEHHUE TeEJIA.

bubneiickas xapTtuHa: «npucomosvme nymo locnody, npameimu coenaiime 6 cmenu cmezu boey
Hawemy,; 8CAKuU 001 0a HANOTHUMCS, U BCAKASL 20PA U XOAM 04 NOHU3AMCSL, KPUBU3HBI BbINPAMAMC
U HepoeHble nymu coenaromces enaokumuy (Mcaiis 40:4).

Ecau uM3BeCTHO MN0JI0K€eHHE TOYKH B HAYAJbHBIH MOMEHT BpEMEHHU M €€
nepeMeEemeHue, T0 MOKHO ONPEAC/IUNTD MMOJIOKEHUE TOYKHA B cnezlymnmii MOMCHT

—

BpeMeHH Ha YepTeKe WIN KapTe: X, Vo, S — X, ).

Ilpumep: Camouier BbuieTen M3 HOBOKYy3HENKa M MPOJIETEN MPSMOJIUHEWMHO
500 kM. I'me on maxomutcsa? I'me Oyner HaXOOUTHCA CaMOJIET, €CIH OH
nposteren mocie Bouieta 500 kM Ha ceBepo-Bocrok? Ilepememienue —
3T0 '"CKOJIBKO M Kyaa', a myTb — TOJbKO ''ckogbko'! Ha

nepeMeleHusi He PACHPOCTPAHAIOTCH 3aKOHBI aJreopbi!
[Mpumep: S; = 400 M, S; = 300 M, S = 500 M. Monynbp BekTOpa TEPEMEIICHUS S
2

‘S‘MO}KGT npuHuMath Jro0bie 3HaueHus oT 700 m mo 100 m! Tlepememenue He

MOKET OBITh MEHbIIIE HYJIS. S, S

V. 3aoauu:
1. Jlomanp mporiia o apene nupka 3/4 okpyxHocTu nuamerpom 13 m. Onpenenure

MEpEMEILCHUE JIOAAN U TPONUJICHHBIN €10 MYTh.

Oounouecmeso, kaxk meot xapaxmep kpym!
Tloceepxusas yupkynem dicene3HviM,
Kax xonoono met 3amuixaews kpye,
He enemns ysepenvam becnonesHvim.
benna Axmaoynuna

Bonpocwi:

1. IlpuBeanTe MpUMEpPHI TEJ, KOTOPHIE OCTABISIOT BUIUMBIC TPACKTOPHUH.

2. Kakyro cuctemy oTcdeTra Hy»HO BBIOpaTh JJisi OMHUCAHUS ABWXKEHHS: a) puryp Ha
ImaxMaTHOM Jo0cke; 0) nudTa; B) )KyKa Ha MOBEPXHOCTHU CTOJIA; T') Ky3HEeUnKa?

3. MoxHO M CBal0 MPHHSITH 32 MAaTEPUAIBbHYIO TOUYKY, €CIH MOABEMHBIA KpaH: a)
MOTHAMAET €€ C 36MJIH 32 OJIMH KOHEIl; 0) mepeMeniacT ropu30HTaIbHO?

4. TlyTs nnu mepeMenieHrne Mbl OIJIaYMBAEM TIPH MOE3/IKE B TAKCH, B caMoeTe?

5. [Touemy Henb3s CKIIAIBIBATH CKOPOCTH TMEIIEX0/Ia U TyTh, KOTOPHIN OH MPOIIE?
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6.

Yemy paBeH NyThb M NEPEMEIICHHE Tella, COBEPUIMBLIETO IMOJHBIA O0OpPOT IO
OKPY’KHOCTH?

V. § 1-3. Bompocs! 1-3 k § 3.

1.
2.

3.

C noMOIIBI0 HUTKH, IMJIMHAPHYECKOTO KapaHaalia 1 JUHEHKN OTPeIeIUTe IPUMEPHO YHUCIIO T.
Haiitu nyts u nepemenienue 3emin otHocutenbHo CoiiHLa 3a yerBepTh rojga. Cuurarb, 4To
3emiis Bparmaercs BOKpyr CoJiHIa 1o KpyroBoi opouTte ¢ paguycom 150- 10° km.

Bepmmna ropel OBepect u bezgna Yemnenpxepa B MapruaHckoM xeino0e - pa3sHATCS B BBICOTE
Menee yeM Ha 20 xkunmomeTpoB. CKOJIBKO 3TO MPOLIEHTOB OT paauyca 3emiun? ['maakocts 3emiin
MPEBBIIIACT IIAAKOCTh HOBOTO OMJUTHAPIHOTO I1apal

. Camonner, coepatouii peiic Mocksa-Hrpro-Hopk, Bbuieraer B 8.00 10 MOCKOBCKOMY BpeMEHU

n npudsBaer B 13.00 mo Hpro-iiopkckomy. OOpatHbIii peiic ormpasnsiercs B 3.00 mo Hbio-
Hopkckomy u npubsiBaeT B 22.00 mo MOCKOBCKOMY BpeMeHHU. OmnpeaenuTe pasHUIy BPEMEHU
Mexay Mocksoii 1 Heto-Mopkom.

. IlyTHMK B TOJIIEHb BBINIENA W3 Topoja A W B TOT K€ JEHb JocTtur ropojga B. B monaens

CJINYIOLIEro JHS OH BB U3 ropoda B u momen B A Toil e moporoit. Jlokaxkure, 4To
CYyLIECTBYET Takas TOYKa Ha JOpore, B KOTOPOI OH Ha MyTH Ty/Aa U Ha IyTH 0OpaTHO HaXOJAUTCS
IIpHU OJJMHAKOBBIX ITOKa3aHUAX YaCOB.

Ecmb mnocoe na ceeme, opye I'opayuii,
Ymo u He CHUIOCH HaWUM MYOpeyam.
V. lexcnup

Ilpupooa oana nam enaza, umoowvl mvi y3uanu ee meopenus. Ho ona
HAOeNUNa HAC MAKHCE MO320M, CHOCOOHBIM NOHSAMb MU MBOPEHUSL.
Tanuneo I'anunei

Ypok 4/4. BEKTOPDBI
ITens YPOKa: [1aTb NPEACTABICHUE O BEKTOPHBIX BEIMYMHAX, UX IPOCKLHUAX

Ha KOOPpAWMHATHBIC OCHU U I[GﬁCTBH?IX HaJd HUMH.

Tun ypoka: KOMOMHUPOBAHHBIM.
Oobopyoosanue:

IInan ypoka: 1. BcrynurenbHas 4acTb
6. Ompoc
7. OObsicHeHHE
8. 3akpemuieHue
9. 3amanue Ha JOM

1. Onpoc dbynmamentanbhbiii: 1. OCHOBHBIE TOHATHS MEXaHHKU (MaTepHalibHAS

TOYKa, cucteMa orcyera). 2. OCHOBHBIE NOHSTUS MEXaHUKH (CHCTEMa OTCYETa,

TPaeKTOpUs, MyTh, IEPEMEILICHHUE).

3aoauu:

1.

Manpuuk Ha BeJOCUIee, IBUrasch NpsiMoianHenHo, mpoexan 100 M, 3atem caenan
MOBOPOT, OMHUCAB MOJIOBUHY OKPYKXHOCTH paauycom 10 M. Ompeaenuts myTh U
IIEpEMEILCHHUE.

. MarepuanpHas TO4YKa, ABUTASCH 10 OKPYxKHOCTH paauycom 100 m co ckopocThio |

KM/4, TIpOIUIa TIOJIOBHHY OJTOW OKPYKHOCTH. Haiinure M™Momynp BeKTopa

MNEPEMCIICHHUA U BPEM:, 3a KOTOPOC 9TO coOBITHE IIPOMU30IIIIO.
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3. Mopckass MuiIsl ONpenessieTcs Kak JJIMHA YacTH SKBAaTopa 3€MJIM MPU CMEMICHUU
Ha OJIHY YIJIOBYIO MUHYTY. CKOJIBKO KAJIOMETPOB COAEPKUTCS B OJTHOU MOPCKOMU
muie? B Pume uinHa, paBHas ThICAYE JBOWHBIX IIAroB, NOJYYHJIa HA3BAHUE «MUJIS.

4. Bo ckonbko pa3 paccTostHue oT 3emuiut 10 JIyHbl Oomble paauyca JIynsl? YrioBoit
muametp JTynsr 0,5%, sinl" = 1/206265. sin o = o sinl".

5. Ot kynuoB rpeku 3Hanu, uto 22 utoHs CoisiHlle B AcyaHe IOYTH B 3€HUTE, a B AJIEKCaHAPUU
MPUOIU3UTENHHO TIOJT YIIIOM 7,50 K 3€HHUTY. PaccTosiHHEe MEXy 3TUMU ITYHKTaMU 110 MEPUIUAHY
oxoJio 840 kM. Onpenennre N0 ITUM JaHHBIM, KaK 3TO CIEJIaId IPEBHUE I'PEKU, PATHYC 3EMIIH.

He mo oopoeo 3nams, ymo 3emns kpyenas, a 00poco 3Hamv, Kak 00wy 00 3mozo.
JIL.H. Toacmoii

Bonpocwi:

1. Kakue cBoiicTBa Teina HE NPUHUMAKOTCS BO BHHMaHUE, KOrja ISl HETo
UCIIONIB3YETCA MOAEIb MATEPUATLHOU TOUKHU?

2. MOXHO JIU CUUTATh IUIAHETY 3eMJIsl MATEPUATBHONU TOUKON?

3. JlerxkoBoii aBTOMOOWIL W TpEWJEp C OJMHAKOBOM CKOPOCTBHIO IMPEO0JICBAIOT
MocT. Kakoe u3 TpaHCIIOPTHBIX CPEACTB OBICTPEE €ro npeojosieet?

4. JIBWKyIIUCs aBTOMOOWIIb cJiesiajl pa3BOpPOT, OMMCAB MOJOBUHY OKPYKHOCTH. Bo
CKOJIBKO pa3 e€ro MyTh 0OJIbIIIe MOTYJISI BEKTOpA MEePEeMEIICHUS ?

5. TIumoTel caMOJIETOB OMPEACISIIOT CBOE TOYHOEC MECTOHAXOXKJCHHE C TOMOIIBIO
Tpex uncen. Kaknux?

6. Manbuuk pemuia H3TOTOBHThH TIJI00YyC, AHaMETp KOTOPOTO B MUJUIMApPI pa3
MeHblIle auamerpa 3emiau. [loMecTuTCs U Takoi Ti100yc B KJIACCHOM KOMHATe.
OTBeT 000CHOBATE.

/. bapon MrioHxray3eH 3asBWJ, YTO KaKk - TO pa3 OH NPOCHYJICS B HEWU3BECTHOM
ctpane, npomeén 100 kM Ha ceBep, MOTOM CTOJIBKO K€ Ha 3araj, MOTOM CTOJIbKO
K€ Ha 10T U OYYTHJICA TaM, OTKya Beimes. CoBpalt 1u 6apoH Mronxray3eH?

2

8. Hmametrp 3emuu mnpuMepHO paBeH | . UeMy paBeH auaMeTrp 3e€MiId B
KWJIOMETpax?

9. Yerhlpe W3 MATH CIOB OOBEIWHEHBI OOIIMM CMBICIOM, a MATOE K HUM HE
moaXoauT. BeIOpaTh 3TO CIIOBO: METp, HAHOMETP, PajvaH, apIiuH, JFOHM.

10. Ilpennoxure meron usmepeHus yriaoporo auamerpa Jlyasl (ConHIla) ¢ MOMOIIBIO

JIMHEVKH U KPYIJIOTrO HHJIMHAPA.

«Henvssa HUYemy Hayduniob 4ejl06€eKda, 6bl moaiceme mojabKo NOMo4b emy Haumu 5mo GHYympu cebay.

LTanuner.

I1l. Kak nmpaBuiibHO cka3zaTh: TpU Ja YEThIpE CYTh MATh WJIM TPU Ja YEThIPE €CTh

nath? CeroJHs Bbl y3HAeTe, UTO TPHU J1a YEThIpE HE BCEraa B cymMme naet ceMb! EcThb

TaKUe BEJIUYUHBI, HA KOTOPHIE HE PACIIPOCTPAHSIOTCS 3aKOHBI ainreOphi!
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BennuuHbI, KOTOpPbIE 32aJAI0TCH HE TOJBKO YHMCJIOBBIM 3HAYeHHeM (MOAyJeM),
HO U HAIIPaBJICHHEM B MPOCTPAHCTBE, HA3LIBAKTCH BEKTOPHBIMHU BeJIHYUHAMHU.

BekTopHylo BenuuuMHy H300pa)xar0T B BHJAE OTPE3Ka, KOTOPbIA HAayMHAETCS B
HEKOTOPOW TOYKE MU 3aKaHYMBAETCS OCTPUEM, YKa3bIBAIOUIMM HampasiieHue. Takou
OTPE30K-CTPEIKA HA3bIBACTCA BEKTOPOM. MOIyJb BEKTOPHOM BEIWYMHBI — JJIMHA
CTpesiku B BbIOpaHHOM MacmtaGe. OG03HauYeHHe BEKTOPOB M UX MoAyIeil: |d| = a.

BCKTOpHaﬂ BCJIMYNHA 3aBHCHUT OT B])Iﬁopa CHUCTEMBI KOOpAMHAT.

[Ipumep ¢ M3MEHEHHEM HallpaBJIEHUsI BEKTOpa MEpEeMELIEHUs] IIPU TOBOPOTE CUCTEMbI KOOPAUHAT
Ha HEKOTOpBIM yroia. Mbl MOXKEM NEPEHOCUTHb BEKTOp MapajUiesIbHO camMoMy ce0Oe, U MpHU 3TOM
MOJIYUUTCS BEKTOp, paBHbIA HcxogHoMy. CkajsipHasi BeJIMYMHA He M3MeHsleTcsl NpH
npeodpa3zoBanusix koopanHar. [Ipumepsl: Mmacca, 00beM MOMEIIEHUS, TEMIIEpaTypa.

CkansipHasi BeJIMUMHA 33a€TCS OJTHUM - €IMHCTBEHHBIM YHCIIOM C Pa3MEPHOCTBIO.

Cii0:keHHEe BEKTOPOB. IlpuMep ¢ Y4E€HHUKOM, KOTOPBIA COBEpIIHII
NepeMelleHrue B JIBa 3Tala, KOTOPOE€ MOKHO 3aMEHMTh OJHUM. Momaynb

BCKTOpa 6 MCHBIIC WJIN paBC€H CyYMMCE Moz[yneﬁ BCKTOPOB C_i u b , IOTOMY
4YTO BCKTOPbI CKIAAbIBAOTCA HE anre6pa1/1qec1<1/1, a TCOMCTPHUYCCKU:

¢ =a+b - reomerpudeckas cymma (TOJIBKO Ha YepPTEKe).
IIpaBuiia CJ10:KeHUS BEKTOPOB: MPaBUIIO TPEYrOJIbHUKA, IPABIJIO MapalIeiorpaMMa.

b !

c . c >

, | a I

1 N : | |

| a Ll . ! |

[ 1 \ '

- i ax | X - | ax ' 1 -
X bx CX

BbluuTaHMe BEKTOPOB (JeiCTBIE BHIYMTAHKS BCETa MOKHO CBECTH K JICHCTBHIO CIIOMKEHHS).
HpHMep:c_i—B =C—a +(-6):E.

YMHOKeHHe BeKTopa Ha ckausp. [Ipumepsr: ¢ = Ka, npu k>0 u k <0.
ITpoexiusi BeKTOPa HA KOOPAMHATHYIO OCh.

- A
_ a_z ! a _
—%s /@E—--- 5T ---ﬂ%- 2t

ay ay . ay ay
> > > > —_ X 5
X X X X X
HpI/IMepBI IMMOJIOKHUTCIIbHBIX, OTPULATCIIbHBbIX U PABHBIX HYJIIO HpOGKHHﬁ.
a,=a a, = a.cosa ax=0 ax=acosa=—cosp ax=-a

IIpoekuusi cyMMBbl, Pa3HOCTH M NMPOU3BeJAeHNSI BEKTOPOB HA KOOPAUHATHYIO OCh.
cx:ax+bx CX:ax'bX CX:kaX
PacripoctpaHsroTcst i 3aK0HBI aIreOphl Ha MTPOEKITNN BeKTopoB? Jla!

OnpeneneHue KOOPAMHAT TOYKH, €CJIM HM3BECTHBI KOOPAMHATHI €€ HayalabHOTO
MOJIOKEHUS ¥ BEKTOP mepeMenieHns (TpauaecKuii 1 aHATUTUYECKUIA METOJIBI ).
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1. I'paduueckuit Meton (Ha deprexe): {X0 Y, ,§} — {X,y}. 2. AHanuTUYeCKUi

METOA: Sy = S cosa, Sy =S sina — x =x,+ S¢; Y=y, 3.

{Xo Yo ’§}_) XY 2(x,y) {Xo, Yor S,, Sy}—) {X, y}

Xo SX S
S=S; +S,; tgazs—y.

X

IIpoexknyu BeKTOPOB OHO3HAYHO ONpeIesIOTCS Yyepe3 uX Moayau. Moayan u
HATIPaBJIeHHS BEKTOPOB OTHO3HAYHO ONMpPeAeSIsIIOTCS Yepe3 uX MPOeKIUH.
V. 3a0auu:

1. Tlepemerenune coctapisieT 8 M o yriioM 30° K ceBepy OT HalpaBJICHHs Ha 3ama/l.
Uemy paBHBI €10 IPOEKIIUHA HA CEBEPHOE U BOCTOYHOE HaIlpaBJIeHUE?

2. VI3 HayanbHOM TOYKH C KOOPAMHATAMH X, = -3 M U J, = | M TeJ0 NepeMeCTHIIOCH
TaK, 4YTO IPOEKLHs BEKTOpa NMEPEMEILECHHS Ha OCh X OKa3ajach paBHOM 5,2 M, a Ha
och ) -3 M. Haligute KOOpAMHATHI KOHEYHOTO MOJI0KEeHUs Tena. HauepTure BeKTop

MepeMCUICHU . KakoB ero MOAYJIb U HaHpaBHeHI/IC?

3. [oysokeHWe TOYKKM B TPSIMOYTOJBHOM CHCTEME KOOPJIWHAT 3aJaeTCs C IOMOIIBI0 PaTuyc-
BEKTOpA, MOJIyJIb KOTOPOTO paBeH 7 CM. YTOJ MEXKIY paanyc-BeKTOpoM H ocbio OX cocTaBisieT
30°. Onpenenute KOOPAUHATHI TOUKH.

Bonpocwi:

1. B xakoMm ciydae Nnpu NPSIMOJMHEHMHOM JIBJKEHUM TPONIACHHBIA MyTh HE OyAeT
COBIIAJATh C MOJYJIEM IIEPEMELIECHNUSA ?

2. Bnonbs npsimoit AB HaBcTpeuy Apyr Apyry HampaBJieHBI JBa PaBHBIX IO MOJYITIO
BeKkTOpa. OnpenenuTb CyMMY U Pa3HOCTb 3TUX BEKTOPOB.

3. Uto o011ero Mexay MOpcKoi Musiel, 1iauHoi 1852 M u cekyHm0#1?

4. I3MepeHre BPEMEHHBIX IPOMEXKYTKOB BCErJa MNPOUCXOAHUT KOCBEHHO, ITyTEM
U3MEPEHUS APYruX BeIudYuH. Tak au 310?

5. M3BecTeH OCTpbIi yroia B MPSMOYTOJIBHOM TPEYrOJbHUKE W OAWH W3 KaTETOB.

Uemy paBeH Apyroil KaTeT U FUNOTEHY3a?
[IpsAMOYTOIBHBIA TPEYroJbHUK - CaMblii HACTOSIIUN THUTaHT B TEOMETPHH M (U3HMKE. Teopema
[Indaropa, a3pl TPUTOHOMETPHUHM, IIPOCKIMM BEKTOPOB M MHOTO€ Jpyroe, 3TO BCE IO
MpsAMOYT'OJIbHBIC TPCYTOJIbHHUKH. CTapIJ_IeKJ'IaCCHI/IKI/I BCCriaa paabl BCTPCTUTL B CIIO’KHOM 3aga4dc
npsamoit yro!
6. UenmoBek mporutsil mo o3epy Ha yoake 400 m ctporo Ha cesep, 3atem 100 m Ha
Boctok u 100 M Ha ror, 3arem eme 300 M Ha Boctok. Haiigure nyte u

nepeMeleHne JOAKu?
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7. C Kakoil TOYHOCTHIO HAJ0 HU3MEPUTh CTOPOHY KBajparta, YTOObI ONPEIEIUTh €ro
IJIOIAAb C TOYHOCTHIO HE HUKE 1 %7

V.§4-5 Yop. 1, Ne 1, 3.

1. JIOKaKHUTe Cle/yIoIHe IPABHIIA CIIOKEHUS BEKTOPOB: a) A+B =B +A, e o ©

0) (A +B) +C=A+ (B +C) (acconmaTMBHBIN 3aKOH). e © o
2. He oTpbiBas py4kH OT Oymaru, HyKHO 3a4E€PKHYTh JEBATH TOYEK YETHIPHMS
IPSMBIMH IITPUXAMH.

ﬂeuofceﬂueﬂ/z PABHOMEPHBIM, UIU 6014H006pa3HblM, A HA3bl6AI0 mdakKoe,

npu KOMOPOM pACCMOAHUSL, NPOXOOUMbIe OBUICYWUMC MeNIoM 8
Nt0Oble pasHble NPOMENCYMKU 8PeMeHU, PABHbL MedHcOY CODOLL.
Tanuneu
S| Ypox 5/5. [ TMPSIMOJMHEAHOE PABHOMEPHOE JIBUKEHUE
Ilenv ypoxa: TO3HAKOMUTH YYAIIUXCA C PABHOMEPHBIM MPSMOIUHEHHBIM
JBW)KEHHEM; BBECTH MIOHATHE «CKOPOCTHY» U JIaTh €T0 OIpeIeTICHHE.
Tun ypoxa: KOMOMHUPOBAHHBI.
Oobopyoosanue: nipu6op I1JI3M, cexyHaomep 1eMOHCTPAIIMOHHBIN, TPUOOP IO
KAHEMATHKE W JAMHAMHKE C KaleJIbHBIM 3allMCBIBAIOIIUM YCTPOWCTBOM, IUPKYJIb-
U3MEPHUTENh JIEMOHCTPAIIMOHHBIH. 4 @ B

Inan ypoka: 1. BcerynurenbHas 4acTh
2. Ompoc
3. O0bscHeHue
4. 3akperieHue
5. 3aganue Ha 1oM

Il. Onpoc pynnamenTanepHbii: 1. [efictBus Haa BekTopoM. 2. [Ipoekimu BeKTopa Ha

KOOPJAMHATHBIE OCH M JICHCTBUS Haa MpoeKIusaMu. 3. ['padrueckuii 1 aHaTUTHICCKUMA

METO/bI PELLICHHUS] OCHOBHOM 3a/1a4yl MEXaHUKHU.

3aoauu:

1. Orubas rpo30Boit GpoHT, camoseT nposeTen 10 kM Ha ceBepo-BOCTOK, 3aTeM 4 KM
Ha tor. Onpenenure MOYJIb IEPEMEIICHUSI CaMOJIETa U €r0 HalpaBJIEHUE.

2. Orubas octpoB, kopabispb nporuibut 10 kM Ha ceBep, 15 KM Ha ceBepO-BOCTOK U 8
KM Ha BocTOK. Kakoe nepemernenue copepiini kopadas? Ha ckoinbko KHIOMETPOB
MEePEMECTHIICS KOpaOJib K CEBEPY U K BOCTOKY?

Bonpocwi:

1. B xakoMm city4ae mpoiICeHHBIN MyTh paBeH MOAYJIO BEKTOpa MepeMenieHus?

2. UTo Ha3bIBAIOT MPOEKIIMEN BEKTOpa Ha JAHHOE HaIpaBJIcHUE?

3. lokaxuTte, 4dYTO pe3yabTaT CJIOXKEHUS TEpPeMENICHH He 3aBUCUT  OT
MOCJIEIOBATENBHOCTH, B KOTOPOU MPOUCXOJAT 3TH NEPEMEIICHUS.
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4. SBnseTrcs M CTpelKa KOMIIAca, YKa3bIBalolllas HaIpaBiI€HUE MAarHUTHOU
MHIYKIUHU T0J1s1 3€MIIH, BEKTOPOM ?

5. [IpuBeauTe npUMepbl CKaISPHBIX U BEKTOPHBIX BEIHYHMH.

6. 3BecTHBI BCE TpH CTOPOHBI MPSMOYTOJBHOIO TpeyroiabHuka. Omnpenenure
CHUHYCBI, KOCUHYCBI U TAHT'€HCHI OCTPBIX YTJIOB TPEYTOJbHHUKA.

7. Bo Bpemst ManeBpoB kopaOuito npomen 40 kM Ha ceBep, nocie vero euie 30 kM Ha
3anaj. Yemy paBHO nepeMenieHre Kopaomus?

8. BexkTtopHas BelMuYMHA Ha IUIOCKOCTH 3aJa€TCi MOJAYJIEM M HalpaBlIE€HUEM, a B

IIPOCTPAHCTBE?
o t, C S, M S /
1. YtoOpl HaAWTHM KOOPAMHATHI ABUXKYILETOCS r mic

Tena B JIOOOH MOMEHT BPEMEHH, HYXXHO 3HATh |1

IMPOCKI U BCKTOpPa NMePEeMCIICHUA Ha ocu |2

3

KOOpAHWHAT, a 3HA4YUT, u caM BCKTOD

nepemenieHus. Kak Haiitu BekTop nepemenieHusi? CaMmblii MPOCTOM BU JBUKEHUS —
NPSAMOJIMHEHOe paBHOMepHoe ABM:KeHHe. IIpsMoiMHelHOe paBHOMeEpPHOE
ABMKEHHE — JBUJKE€HHE, NP KOTOPOM TeJi0 32 JIIOble pPaBHbIE NMPOMEKYTKHU
BPEMEHH COBEpPIIAET OAMHAKOBBIC NMEepPpeMelIeHUsl, a er0 TPACKTOPUSA — NMpAMas
Junus. JlemoHnctpanus aBuxeHus ¢ momoibio [1/13M u 3anonHenue TabauIibL.

l_j _ E - - CTA X=Xo+Sx r. .‘
t o = ’ S - nepemelienve "\ TPAEKTORYS
— =d ‘ ......
Ckopocth () — CBOMCTBO paBHOMEpPHO ~— ° % Z X :

ABMZKYIIET0Cs TeJia, u3MepsieMoe NP NPAMOJIUHEHHOM IBUKEHUN OTHOIIEHHEM
nepeMenieHusi K MPOMeKYTKY BpeMeHH, 32 KOTOPbIii 0HO MPOU30IILIO.

e B cucreme CU 3a enunamIily ckopoctu npuHAT 1 M/c. UTo o3Havaer BeIipaxkeHue: «CKOpPOCTh Tella
paBHa 5 M/C»? [Ipon3BOIHBIC €TMHUIIBI BEIMYHUH MPEJICTABISIOT CO00M KOMOMHAIIMK OCHOBHBIX
equHuIr!

e HampasneHnue BeKTOpa CKOPOCTH COBMAJIAET C HANPaBJICHUEM BEKTOpA MEepeMEIICHUSI.

e [IpubGopsl 1151 U3MEPEHUSI CKOPOCTH — CITUIAOMETPBI. UTO OHM U3MEPSIOT?

MOXHO 7T ONIpeeUTh TOJIOKEHHE Tela B JTI0OOH MOMEHT BPEMEHH, €CITH U3BECTCH

TOJIbKO Monayib ero ckopoctu? Her! Ecnm wu3BecTHa CKOpoCTh Te€na, TO, Kak
OTpEJICINTh €ro TepeMelleHne 3a JIo00H NpoMEKYyTOK BpemeHH? PucyHOK
ABWKeHHs. S = ot — rpaduyeckuii MeTO pelIeHUs 3aAa4un: 3}

{xo,yo,ﬁ,t} — {X,y}. [Ipumep ¢ caMomeTOM, KOTOPBIM BBLIETEI Il 3

Ny

co ckopocthio 200 KM/4 Ha ceBepo-BOCTOK. I'1e oH OyjaeT uepes
JBa yaca mnojiera? Ot rpadguueckoro cnocoba JIErko nepeiTu K
aHaJIMTHYeCKoMy meTromxy: AT
Vy = V-coso — Sy = Dyt — X = Xo + Uyl

Vy = v.sina — Sy = vyt — Y =Y, + ot
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Kak 3anucath ypaBHeHHe PABHOMEPHOT'O IBHKEHHS, €CIIH 33]]aH MOIYJIb CKOPOCTH
Tena, a He ee mpoekuusa? JIns onucaHus MPSIMOIUHEWHOTO IBWXKEHUS JTOCTATOYHO
OJTHOW KOOPJIUHATHOW OcH (PUCYHOK JABHKeHHUs1)!

Xg 3] PucyHok nBuskeHust I3}
—— —
0 o >

0 X0
X =X, + vt X=X - vt

CkopocTb (MO1YJIb CKOPOCTH) BCEI/Ia MOJIOKUTEIbHAS, a ¢ IPOCKINs HA KOOPAUHATHYIO OCh
MOkKeT ObITH M OTPHIIATEIbHOM!

YpaBHeHHe PABHOMEPHOIO JBM:KEHHUSI MO3BOJISIET ONPEAEIUTh KOOPAMHATY Tella U BBIUYUCIHUTH
MIPOEKIIMI0 CKOPOCTH, KOTOpas U3MEpSeTcsl OTHOUIEHHWEM HW3MEHEHHS COOTBETCTBYIOLIEH

KOOPAMHATHI K IPOMEXYTKY BPEMEHH, 3a KOTOPBIN 3TO U3MEHEHUE IIPOU30LLIO: Uy = A

At

V. 3a0auu:

1. Ha paccrosauu 200 M oXOTHHYbS coOaka 3aMmeruia 3aiiia. Yepe3 CKOJIbKO
BPEMEHU OHa JOTOHUT €ro, €ciiu 3asi yoeraer co CKopocThio 36 kM/4, a cobaka
JIOTOHSIET €T0 CO CKOPOCThIO 54 KM/u?

2. I3 1ByX TOpoOJIOB, pacCTOsiHUE MEXAy KOTOpbiMH 250 KM, OJHOBPEMEHHO
HaBCTpEUy IPYr APYTYy BBIE3KAIOT JiBe MamuHbl. OjHAa W3 HUX ABUKETCA CO
ckopocThio 60 km/4, Apyras — co ckopocThio 40 kMm/4. ['1e 1 yepe3 kakoe Bpems
OHU BCTPETATCS ?

3. U3 HoBoky3Hnerka Ha HoBocuOUpCK BBIXOIUT moe37 co ckopocThio 80 km/4 B 12
yacoB HO4M, a U3 HoBocubupcka B 4 yaca yTpa BBIXOAUT €My HaBCTpPEdy CO
ckopocTbio 60 km/4 anekTpuuka. Uepes kakoe Bpems MOCIE BBIXO/AA dIEKTPUUYKH
OHU BCTPETATCS, €CIU PACCTOSIHUE MEXTy Topogamu 600 km?

4, [Tanka mmmHOI 1 M jexuT Ha 3emuie. OOMH KOHEL MTAJIKM HAYWMHAIOT IIOJHUMATh C
MOCTOSIHHOM CKOpocThio 1,2 M/c BepTHKanbHO BBepX. C KakoW CKOPOCTBIO Oyner
CKOJIB3UTh 110 3€MJIE€ HI)KHHMIM KOHEIl MajlKu B TOT MOMEHT, KOT/la BEPXHUI KOHEI
okakeTcst Ha BbicoTe 80 cm?

V. §6, Yip. 2, Ne 2,3
1. BOCHpOI/ISBCI[I/ITC B JOMalIHHUX YCIOBHAX PAaBHOMCPHOC ABHMIKCHHUC TCIIA. HpI/IBe,Z[I/ITe
J0Ka3aTcjibCTBA, YTO H8.6J'IIOI[8.CMOC BaMU JIBHUKCHUEC PABHOMCPHOC.

Huxmo, ne ceedywuti 6 mamemamuxke, 0a He 80U10em 8 3mMom 0OM.

Haonucwe na osepsx wixonwl [Llnamona
Ypox 6/6. I'PAOUYECKOE HPEACTABJEHUE IBUXEHUSA
Jenb poxnenns HobGeseBckoit npemuu 27 Hosiops 1895 ropa!
Ilenv ypoxa: Tlo3HAKOMUTH ydamuxcs ¢ TpaQuKOM KOOPAMHATHI M MPOCKIUU

CKOPOCTH MPHU PABHOMEPHOM MPSIMOJIMHEMHOM JBHKCHUHU.
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Tun ypoka: KOMOMHUPOBAHHBIN.

Oobopyoosanue:
IInan ypoka: 1. BerynurenbHas 4acThb
2. Ompoc
3. O0bscHEHHE >
0 X

4. 3akperieHue <» «+»
5. 3ajanue Ha I0M

Il. Onpoc ¢dyngamentanbubiii: 1. PaBHOMepHOE NpsAMOIIMHEWHOE JBHM)XEHHE. 2.

CxopocCTsb.

3aoauu:

1.

6.

Co craHuuu OTHpaBWIICS TOBAapHBIA MOE3/, CKOPOCTh KoToporo 54 km/4. Crmycts
30 MMH C TOM € CTaHUMH 1O TOMY K€ HAIIPABJICHUIO BBILIEN 3KCIIPECC CO
cKopocThio 72 kM/4. YUepe3 kakoe BpeMs MOCJE BbIXOJa TOBAPHOIO MOE3/1a U Ha
KaKOM PAacCTOSIHUM SKCIIPECC JOTOHUT TOBApPHBIN Moe31?

. KOOpIII/IHaTBI MaTepHaHBHOﬁ TOYKH IIpU PABHOMCPHOM HpHMOHHHCﬁHOM

JBUKEHHH Ha IJIOCKOCTH 3a BpeMsl 2 ¢ U3MEHWIUChH OT HaYalbHbIX 3HAYEHUN Xg = -
1M, yo=-2 M 0 3HaueHud X = 5 M u y = 6 M. Haiftu Mmoaynp u HamnpaBieHue
ckopocTh ToukH. M300pazute rpapuyeckud TPAEKTOPUIO Tejla W HAlpaBICHHE
BEKTOpA €ro CKOPOCTH.

0
. beryn mpo6Gexan mocce nozg yriaom 307 K HanmpaBIeHUIO JOPOTH CO CKOPOCTHIO 18

km/4q 3a 12 ¢. KakoBa mmpuna mocce?

. HaGmronarens Haxomutcs Ha pacctossHun L = 1600 M OoT TOYKH, HaJ KOTOPOM

IpoJeTaeT caMoJIeT Mepea Mocaakoil. B MOMEHT MakCHUMalbHOTO COJIMMKEHUS
camolieTa ¢ HaOJIoJaTe’aeM Yrojl MEXAY TOPHU3OHTAIBI0O W HANpaBJICHHEM Ha
camotier coctaBmi o = 37°. Cnycts Bpemsa t = 6 ¢ HampaBJ€HHUE Ha CaMOJIET
U3MEHWIOCh Ha YIJIOBoe pacctosiHue ¢ = 14°. HailTu ckopocTh L camoJera.

Cunrathb ABHIKCHHUC CaMOJICTAa Ha TAHHOM YYACTKC ITPAKTUYICCKH I'OPU30HTAJIbHBIM.

M4 mokaTUIIM 1O MOy K CTEHE CO CKOPOCThIO 5 M/C, MOCIe yJapa O CTeHY OH MOKaTUIICS Ha3ajl
CO CKOpOCThIO 4 M/C M BEepHYJCS B HUCXOJHYIO TOUKy uepe3 1,8 ¢ mocie Hayana JBUKCHHS.
KakoBo paccTosiHue 0T UCXOAHOM TOUYKH J0 CTEHbI?

PaBHOMepHOE NpsSMONMHENWHOE IBM)KEHHE Tella Ha IUIOCKOCTH OIHMCHIBACTCS YPAaBHEHHSIMHU:
X=5t—-3;y =-12t +10 (Bce Benuuunsl 3aaansl B CH1). UeMy paBHa CKOpOCTH Tena?

Bonpocwi:

1.

2.

3.

B yem pa3znnune Mexay HayaJdbHBIM MOMEHTOM BPEMEHM M MOMEHTOM Haualia
JIBYOKCHUS ?

Kakyto ckopocTh (B KUJIOMETpax B 4ac) JOKEH pa3BUBATh PEAKTUBHBIA CAMOJIET,
9TOOBI OHA OBIJIa paBHA CKOPOCTH 3BYyKa B Bo3ayxe 340 m/c?

[Ipoiias MojaoBUHY MapiIpyTa, TYPUCT YBEIUYHII CKOPOCTh Ha 25% U mosTomy
npuObUT B MYHKT Ha3HA4YCHHWS Ha TMojdaca paHbiie cpoka. CKOJIBKO BpeMEHU
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noTpeOOBaAIOCHh TYPUCTY Ha MIPOXOXKACHUE MapuIpyTa?

4. Kak omnpenenuTb MUHUMAJIbHOE BpeMsi, HEOOXOAMMOE JJisi TOro, YTOObI BHIKOCUTH
ra3oH ra30HOKOCUJIKOM?

5. C Kakoil CKOpPOCTBIO JIETEd KOCMOHABT, €CJIM PACCTOSIHUE 3 CBETOBBIX T0Jla OH
npeoaosnen 3a 4 roga?

6. o orxoma moe3ga 5 MHMH, a MyTh A0 BOK3ana 2 KM. Ecnu mepBblid KUJIOMETP
cropTcMeH Oexan co ckopocThio 30 KM/4, TO ¢ KaKoll CKOPOCTBbIO OH JIOJKEH
npo0exaTh BTOPOU KWIOMETP?

7. KakoB MOynb U HaIlpaBJEeHUE BEKTOpPA CKOPOCTH, €CIIHU €€ MPOEeKIu: vy = 40 M/c,
vy =30 m/c?

8. JIpe 1maiiObl, CKOJB3SIIME IO POBHOM TIMOBEPXHOCTH, COCIUHEHBI IKECTKUM
cTepkHeM. B HEKOTOpBIii MOMEHT BPEMEHH CKOPOCTh OJHOW W3 HUX HalpaBlieHa
BIOJIb CTEpPXKHA U paBHa 1,2 M/c. B 3TOT MOMEHT CKOpPOCTh BTOpOW MIaHOBI
HarpasyieHa noj yriiom 60° k ctepxxHio. Hemy paBHa ee BeUuurHa?

I11. [{ns Gosnbliiet HArJsSAHOCTU ABUKEHHE MOXHO OMHUCHIBATH C MTOMOIIBIO TPauKoB

(«MeXTyHapOIHbIN sI3bIK»). Eciu mo ropu3oHTaIbHOM ocH (0cH a0CIUCC) OTKIIAAbIBATh

B MaciiTabe BpeMs, IIPOoIIe/iIee ¢ Hayaja OTcueTa BPEeMEHH, a 10 BEPTUKATBHOU OCH

(ocu opauHAT) — 3HAYEHHWE KOOPAMHATHI Tella, TO TMOJy4YeHHBbIM rpaduk OyaeT

BBIpAKaTh 3aBHCUMOCTb KOOPAWHATHI OT BpeMeHu (rpaduk nBu:keHust). ['paduku

MO>KHO CTPOUTBH TOJBKO JUIS CKAISAPHBIX BenmuuuH. [Ipumep: x = 2 m + 0,1 m/c t —

ypaBHeHHe ABHKeHus1 Teja. Macmrad: 1 k. —10¢; 1 k1. —1 m.

xom UTo MOHO OIpeNIeInTh Mo rpaduKy ABMXKEHUS Tena?
3| S e Koopauuarty Tesia B J11000ii MOMEHT BpeMeHHM.
2 e Ilpoexnuio nepeMemieHHss HA COOTBETCTBYIIIYI0 OCh:
1 E i SX = X = Xo.
T, > X—X, S
0 1020 30 te IIpoeknuio CKOPOCTH Teja: v, = T" = TX =tgo.

e 3anucaTh ypaBHeHHUe IBHKeHHs Teja: x = x (t).

['paduku IBUKESHUS TPU PA3THYHBIX 3HAUCHUSIX TPOCKIIMH CKOPOCTH (TIPUMEDHI).
I'padux npoexuun ckopoctu. [Ipumep: v, = 2 m/c. O we

[To rpaduKy MPOESKIIUH CKOPOCTH MOKHO OTPEIACIUTD: T

2

e [Ipoexkunio CKOPOCTH B JIKOO0H MOMEHT BpeMeHH.

t,c
e IIpoexnuio nmepemenieHusi Teja (OHa paBHA NJIOIIATA

¢urypst mox rpadukoM mNpPOEKUUM CKOPOCTH B
KOOPAHHATAX V,, 1).
e 3anuncaTh ypaBHeHHe [IBHJKEHHMSI TeJia, €CJH W3BeCTHA €ro HavyajbHas

KOOPJAMHATA X,
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Ecnu nBukeHue ObUIO paBHOMEpPHBIM B TEUEHUE HEKOTOPOrO HMHTEpBana BpeMeHH (t1) M Tarxke
PaBHOMEPHBIM, XOTS M C APYroil CKOpPOCTBIO, B TEUEHHE clieAyroliero uarepsaia (t2), To, Kak B
9TOM Cjy4ae OIpEeNeIUTb MOJIYNb IEepeMelleHus Tena? A ecld JBUKEHUE IPOUCXOAUT C
IIEPEMEHHOMN CKOPOCTHIO?

V. 3a0auu:

1.

3. [lonb3ysick rpadukaMu JBHXKEHUS Ha pPHUCYHKE 1, oONpenenuTe HadaJbHYIO
KOOpJIMHATY TeJa, MPOEKIIMI0 CKOPOCTH U 3aMUIINTE YPABHEHHE JIBHXKCHUS TENa.
4. Tlonp3ysicb TpauKOM 3aBUCHUMOCTH 4 x,M 4o, e
IPOEKIIMH CKOPOCTH Tejla OT BPEMEHH,
)
3aMMIIUTE YpaBHEHUE JBUIKEHUS Tea,
o 2
ecmn xo = -3 M. Iloctpoiite rpaduk > o .
10tc 0
nuxkeHus tena. (Puc. 2).
Bonpocwi: Puc. 1 Puc. 2

1.

. Ha pucynke u3zo0pakeHbl rpaduky JBUKEHUS TpPEX Tell.

VYpaBHeHHE JBMXKEHUSI Tella BIOJb OCH X HMMeeT BUA: X = - 4 M + 2 wm/ct.
N300pa3ute puCyHOK ABUKEHUS U TOCTPONTE rpaduK JBUKEHUS.

N3y4yuB pUCYHOK, ISl KaXA0TO TeJla ONPEEIINUTE:

1) HauanbHyI0 KOOpJIUHATY;

2) CKOpOCTH;

3) H3o0pa3ute pUCYHOK JBUKCHUS;

4) 3anumure ypaBHCHHE JIBMKCHUS,

5) Omnpenenute MECTO U BpeMsI BCTPEUH Tel.

B yem  pasznuume = TpaekToOpHH
JBUKEHUSI MaTEPUAIBHON TOUKH U rpaduka e€ TBIKEHUS ?

. Touka nBwmxertcs Baoiab ocu OX 1o 3akoHy: x=4-(2+5t). Uemy paBHa mpOEKITUsS

e€ ckopocTtu Ha ock OX?

. Umerorcs nBe BepeBkHU. Eciu MX MO/KeUb C OJTHOTO KOHIIA, TO OHHM CroparoT 3a 1

yac kaxzaas. Kak ¢ moMolpio 3TUX BEPEBOK OTMEPUTH 45 MUHYT?

. [Ipoexmms ckopocTu Tena -3 M/c. Uto 310 03Havaer?
. [Touemy rpaduk 3aBUCUMOCTHU ITyTH OT BPEMEHH HE JTOJKEH UMETh YTJIOB?

. Hekas mama nHa BOIIPOC, CKOJILKO eu JCT, OTBCTHUJIA: «Korz[a s BBIXOHWJIA 3aMYXK, MYXKY OBLIIO 40,

a mHe 20. Ceiiuac emy 60. 3HauuTt, MHe 30». B yem ommbka?

7. Iapuk kaTUTCs MO Kenody. 3aBUCUMOCTb €r0 KOOPAUHATHI OT BPEMEHU 2 o -
noka3zana Ha rpaduxke (Puc. 4). Kak u3aMeHsiercst CKopocTh Tema? ;7

V.§ 7. Vup. 3, Ne 1, 2. 3ananue 1. K |

1. JIBmkeHue MaTepuanbHOW TOYKH B JAHHOW CHCTeMe OTcueTa 3aJaHo 0 l ; ; . ; >
ypaBHeHusiMu: y = 1 + 2t, x = 2 + t. Haligute ypaBHeHUEe TPAaeKTOpUU U Puc.4 ¢

noctpoiite rpaduk Ha miaockoctu x0y.

. bacceiin HamosHsieTcst mepBoit TpyOo#t 3a 4 u. Uepe3 2 u mocie OTKPHITUA NEpBOil TPyOBI

OTKpPBUIA BTOPYIO TPyOy, 4epe3 KOTOPYIO BECh OACCEtH MOKET HAMOIHUTHCS 3a 6 4. 3a CKOJIBKO
yacoB ObLJI HAIIOJIHEH BeCh OaccerH?
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2. C typ6a3bl 0JJHOBPEMEHHO OTIIPABIIAIOTCA JBE TYPUCTUUECKUE TPYIIIBL: IEpBas 1Mo a3umyry 60°
CO CKOPOCTBIO 3 KM/4, BTOpast 10 asumyty 180° co ckopoctsio 4 kM/4. M306pasure MapuipyTsl
KaKJIOM I'PYIIIIBI HA YEPTEKE U 110 HEMY OINPEAEIUTE PACCTOSIHUE MEX Y IPYNIIaMU yepes3 2 U.

3. JlecHHK BBIIIET U3 CTOPOXKKH M J[BA Yaca I CO CKOPOCTHIO 3,5 KM/4 B I0)KHOM HAIlpaBIICHHUH.
3arem oH 1,5 4 1men co CKOpocThio 4 KM/4 Ha 3amaj u B octaBiieecs Bpems 1 1 20 MUH JBUTAJICS
Ha CEBEPO-BOCTOK CO CKOPOCTHIO 3 KM/4. Ha KakoM pacCTOSIHUM OT CTOPOIKKH OKA3aJICs JICCHHUK?

4. Ha xocmojipoMe JIB€ CTapTOBBIC paKETHBIC IJIOMIAAKH YAAJIEHBI JPYT OT JApyra Ha paccrosinue 14
KM. B kakom Mecre Tpacchl, COEOUHSIOLIEH 3TH IUIOLIAJKH, JOJDKEH paclosiarartbesi CKIaf ¢
KOMITOHEHTAMH DPAKETHOTO TOIUTMBA, YTOOBI CYMMAapHBIE 3aTpaThl Ha MX TPAHCIIOPTUPOBKY OT
CKJIaIa JI0 CTApTOBBIX MO3MIMHA ObUIM ObI MUHMMAJBHBL, €CIM 3a | 94 Ha MEpBYIO IUIOMIAIKY
IIOCTYIAET 5 TOHH TOILIMBA, @ HA BTOPYIO — 2 TOHHBI.

B03MOJCHO, He cyujecmeyem med, HAX00Aule2ocsi 8 COCMOSHUU

UCMUHHO20 NOKOsl, OMHOCUMETIbHO KOMOPO20 MONCHO Obllo Obl
ONUCHIBAMb NOJIOHCEHUE U OBUNCEHUE OPYeUX MEIL.
U. Hvromon
Vpox 7/7. OTHOCUTEJIBHOCTbH ABUXEHUS
Ilenv ypoka: Pa3Buth mpejicTaBiieHHe 00 OTHOCHUTEIHBHOCTH MEXaHHYECKOTO

newkenus. [lokazath, mepeMereHne U CKOPOCTh BEIMUUHBI OTHOCUTENbHBIE. [10KOi,
TPACKTOPHS, MOJOKEHHUE TeJla B MPOCTPAHCTBE TAKKE OTHOCUTENBHO.

Tun ypoka: KoOMOMHUPOBAHHBIN.

Oobopyoosanue: CaMOJIeJIbHBIN npuoop I s e

ACMOHCTpAallH OTHOCUTCIIBHOCTU MCXAHNYCCKOI'O ABUIKCHUSI. s ,,f‘f
ITnan ypoka: 1. BerynurenbHas 4acTh P O
2. Ompoc o ﬁ A
3. OObsacHeHHuE _"/ i ‘ x
4. 3akperuicHue p—
5. 3amanue Ha 1O0M O _amdlils o ‘

Il. Onpoc dbynmamentanbubiii: 1. I'padux paBHOMEepHOTO nBWXKeHUA. 2. ['padux

MPOEKIIMH CKOPOCTH MPU PABHOMEPHOM MPSAMOIMHEHHOM JIBUKEHUH.

3aoauu:

1. o rpaduky ABMKEHUS TOCTPOITE rpadvK 3aBUCUMOCTH MPOEKIIUHU CKOPOCTH Tela
OT BpeMeHH U IrpadyK 3aBUCUMOCTH MPOEJACHHOTO IyTH OT BpemeHu (Puc. 1).

2. Ha pucynke 2 moka3zanbl Tpaduku nrkeHus nByX Ten. [lonp3yscek rpadukamu,
COCTaBbTE YPaBHEHUS ABMKCHHS TEN M PACCUUTANTE BPEMs U MECTO BCTPEUH TeIl.
Kak MoxHO cpa3y 3anucaTh ypaBHEHHE JIB)KEHUS Teja?

3. 'paduk pBuKEHUS MaTepUaTbHOM TOYKM HWMEET BHUJ, TPEIACTABICHHBIA Ha

X, M
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] | | o
2 0t 2 4\6?,0
of T 23 4 5 tec Y R
Puc. 3



pucynke 3. 3anuiinTe YpaBHCHUE MBWIKEHHMsI TOYKM M MOCTpouTe rpaduk
MPOEKIUU CKOPOCTH;, TpadUK MyTHU OT BPEMEHH.
I1l. MHuorue d¢usuyeckne BeJIHYHHBI 3aBUCAT OT TOro, B KAaKOH cHCTeMe
oTCYeTa, ABMAKYIIelcs WIH HeNOABUKHOM, MPOU3BOAUTCS UX u3Mepernue. Takue
BEJIMYUHbI HA3BIBAOT OTHOCHUTEJIbHBIMH. AOCOJITHbICe (MHBAPHAHTHBIE)
BeJIMYMHBI He 3aBUCAT OT BbIOOpA cUCTeMbI 0TcUYeTa. [Ipumephl: d5eKTpUYeCKUit
3apsij, TeMIepaTypa Tena, CKOpOCTh CBETA.
[Ipumep ¢ yYeHHMKOM B BaroHe IMoO€37]a, KOTOPHIA HEMOJBH)XEH OTHOCHUTEIIBHO
MPOBOJIHMKA BaroHa M JIBIDKETCS OTHOCUTENBHO 3emiu. 3 moe3ma MOXKHO
HAOII0/1aTh, KaK JBIXKETCS MUD, Ha IuiaTGopMe MOXKHO HaOII0JaTh, KaK JBUKETCS
noe3n! JIBUsKeHNe U MOKOM - OTHOCUTEIbHbI!

['oBopuTh O IBWXKEHHH TejJa MOXXHO TOJBKO B TOM CJy4ae, KOT/a JIBHKEHUE H3MEpACTCS
OTHOCHUTENILHO JPYroro Teja. JIBUratbCsi MOXKHO JIMIIb OTHOCHUTEIBHO 4Yero-To, He Tak ym? Tak,
ecnmi Obl BO BcenenHoll He OBIJIO HM OJHOW 3BE3/bl, MBI HHUKOTJAa HE y3Hamu Obl, 4TO 3emiis
Bparmaercs. JleMoHCTpalusi OTHOCUTEIFHOCTH JIBIDKCHHS C ITTMHHON BEPTUKAIBHO PACcIONI0KEHHOMN
TPyOKO#, 3aTIOJITHEHHOH KHAKOCTHIO, B KOTOPOU MEepeMeNIaeTcs My3bIpeK BO3ayxXa.

OTHOCUTEIILHOCTD NMepeMCUICHUA

Y AV - y
R V 1 ckopoctu. IIpumep ¢ yueHHLEH
YV Y —> g
- S M €€ KOTOM, KOTOPHIi Hayai
& X S, 0’:% x'  mepeMenarbes 1o KPBIILIE
0 0 JBWKYIIETOCs moe3aa (B 3TOT
X X

MoMeHT Toukn O n O' coBmamany,
HAIllM 9achl mokas3eBaian t = t' = 0),

Cmyctst HekoTopoe Bpemsi: S =S'+ S, . Eciu o0e yacTi paBeHCTBa pa3lenuTh Ha f,

TO MBI IIOJIYYUM:

!

wm,

- =0'- CKOPOCTH TeJa OTHOCUTEJIBLHO [BHKYIIEHCS CHCTeMbl OTCYeTa

(coO0cTBeHHAsI CKOPOCTD).

Sy 7 . .
0V - CKOPOCTHh ABHKYIICHCH CUCTEMbI 0TCYE€TA OTHOCHTEC/JIbHO HCIMOJABHUKHOU

!

(mepeHoCHas1 CKOPOCTD).

S . .
T =0 - CKOPOCTH Te¢Jia OTHOCUTC/IBHO HCIMOJABHUKHOU CUCTCMbBI OTCUETA.

[MoacTaBisis,, UMEeM: 0 =0’ +V - KJIACCHYECKHUI 3aKO0H CJI0KeHHS CKOpPOCTei.
BaxxHOCTh 3THX CiIydaeB JABMIKEHHUS Ha MPAKTHKE (CTpeab0a M3 JBIKYIIETOCS TaHKa
0 JIBMKYIICHCS IIEITH).

OTHoOCHTeIbHASI CKOPOCTH — CKOPOCTH TeJIa OTHOCUTEIbHO HAlII01aTe .
Ilepemenienue u CKOPOCTH — OTHOCHTEJIbHbIE BeJTHYUHBI!
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Jpyroii npumep: y4eHUK, COOCTBEHHAsl CKOPOCTh KOTOPOro o',

—

MEPEIUIBIBAET PEKY, CKOPOCTh TEYEHHUSI KOTOPO V, a yuuTesb

HAbIonaeT 3a HUM ¢ Gepera pekn. IlepeMelneHne ydeHHKa B

pasHbIX cucTemMax orcuera. OdeBHgHO, yT0o S=S'+S -

TpEeYrojbHUK mnepeMenieHuid. Ecinm o0e wyacTu paBeHCTBa
pazgenuth Ha t, TO MBI MOJYYUM TPEYroOJbHUK CKOpOCTel: o =0'+V. Ilomobue
TPEeYroJibHUKa NMEPEMEIICHU U TpeyrojbHHUKa ckopocTeil: t = S'/v' = Sp/ug = S/v =
h/v'cos o (Pacemorpers caydan o = 0, a = 60°, @ — 90°). Kto xe npas? C kaxoit
CKOPOCTBIO TUTBIBET YYCHHK?

Her HuKakuX OCHOBaHMU CUUTATh, YTO CKOPOCTh, (PUKCHpyeMasl OJHUM M3 ITHX HaOJromaTenei,
0oJjiee peAnoUYTUTEIbHAS, YEM CKOPOCTh, (PUKcUpyemasi Apyrum!

[TouemMy MCKYCCTBEHHBIE CITYTHHKH 3€MJTH 3aITyCKAIOTCSI B BOCTOYHOM HAIlpaBIICHUH (Ha dKBaTOpE
CKOPOCTD JIBHDKCHUS TIOBEPXHOCTH 3€MJIM BCIICIICTBUE €€ CYTOYHOTO BpalieHus paBHa 470 m/C)?

OTHOCHUTEILHOCTh TPAEKTOPHH. [IpuMepbl: KoJeOAHHs MPYKMHHOTO MAsTHUKA (OTPE30K
MPSIMOM ¥ CHHYCOM/IA), NIBIKEHHE TOYKK Ha 00071e Kosieca (OKPY>KHOCTh M IIUKJIOU/IA).

lamuneit: «llpeocmasum cebe xyooocHuxa, KOMOpwIl HAXOOUMCS HA Kopaoble, NIbl8yujem u3
Beneyuu no Cpeouzemnomy mopio. Xy00dcHuk pucyem Ha Oymaze nepom yemyro Kapmumy uz uzyp,
HAYepuyeHHbIX 6 MblCAYaX HANpasleHul, U3o0paxceHusi Cmpa, 30aHUU, HCUBOMHLIX U OpY2UX
sewjeliy. A Kakoi OyJeT TPaeKTOpHUs €r0 PYKH B CUCTEME OTCUETa, CBA3AHHOW ¢ MOpeM?

TpaexTopusi oTHOCUTEIbHA!
3adaua. Jlogka, nBUrasch NEPIEHAUKYIAPHO Oepery, okasajach Ha JIpyrom oOepery

Ha paccTossHun 50 M HUXKE 10 TeueHuto peku yepe3 1 mun 40 c. [lupuna pexu 200 m.
Onpenenure CKOPOCTh JOJKH OTHOCHUTEIBHO Oepera W CKOPOCTh TEUEHHUS PEeKU
(3a7auy pelaeT yuuTeab y JOCKH).

V. 3aoauu:

1. Dckamatop MeETpOMOJIUTEHA TOJHUMAET HEMOABI)KHO CTOSIIET0 Ha HEM
naccaxkupa B TeueHne | wmuH. [lo HEMOABMIKHOMY SCKAIATOPYy MACCAXKUP
nonHuMaercs 3a 3 MuH. CKOJIBKO BpeMEHH OyIeT MOJHUMATHCS MACCAXHUP IO
JBOKYIIIEMYCS dCKaaTopy?

2. YenoBek UIET BHU3 0 CITYCKAIOIIEMYCs dCKaJIaTOpy, 3aTpayrBasi Ha CIycK |1 MHH.
Ecnu wenoBek Oynet uatu BIBoe ObICTpee, OH 3aTpaTUT Ha 15 ¢ meHbie. CKOIBKO
BPEMEHH OH OYAET CIyCKaThCsl, CTOSI HA ACKayatope?

He nnvieu no meuenuio, He nivlu npomue meyeHus - Navleu myod, Kyoa mebe Haoo.
Bocmounas myopocmo
3. UenoBek OeXUT Mo 3dckanatopy. B mepbwiii pa3 on Hacuutan 50 crtymeneil. Bo BTopoit pas,
JIBUTAsICh B TOM JK€ HANpaBICHUH CO CKOPOCTHIO BTpOE OOJBIIEH, OH HacuuTal 75 cTyneHei.
CKOIBKO CTyMEHeH OH HacuuTall Obl Ha HETMOIBMYKHOM dCKaiarope?

Bonpocur:
1. Tak Bce-Taku uto xe ABmxkeTcs: 3emiia BOKpyr CosHua wiau CoJHIIE BOKPYT
3emun?

28



8.

Kornma, B kakoM HampaBiI€HHH U C KaKOM CKOPOCTBIO JOJKEH JIETETh CaMOJIET,
HaxoJISICh Ha HKBaTOpe, uT0ObI COJIHIIE JI1 HETO CTOSIIO BCE BpeMs B 3eHUTE?
MoxHO J1 TOWMATh BBIMYIIEHHYIO U3 BUHTOBKH IYJII0 PyKaMu?

UeMy paBHa CcHJIa CONPOTUBICHUS BO3[yXa, €CJIM BEJIOCUIEIUCT €IET CO
CKOPOCTBIO 5 M/C MpHU MOMYTHOM BETPE, IYIOIIEM CO CKOPOCThIO 18 km/4?
Boaurento Ha mocce, enymnemMy co CKOpocThio 60 Km/4, BCTpEUHbIE aBTOMOOUIN
nonajainuch B TpU pasza yaimie, yem oOrousitommue. C Kakoil CKOPOCTBIO OHHU
exanu?

B copeBHOBaHuUsIX M0 Oery Ha KOPOTKHUE JUCTAHIIUU BBIAAIOIIUECS CIIOPTCMEHBI
npoberator 100 M 3a 10 ¢ m gaxke Owictpee. C Kakoll CKOPOCTHIO OHU
BBIOPACKIBAIOT CTYITHU HOT BO BpeMs Oera?

Katep nporbeiBaer 90 kM 10 TEUEHHUIO 3a TO K€ caMoe Bpemsi, uto 70 KM MPOTUB

teuenus. Kakoe PACCTOAHUC 3a 3TO KC BPCMA CMOKCT IPOIIBITh TUIOT?

[Ilenok chenaer COCUCKY 3a OJHY MHUHYTY, @ KOTEHOK — 3a JIB€ MUHYTHI. 32 KaKO€ BpeMs OHHU
ChEJIAT TaKyIO K€ COCUCKY, €CJI HAUHYT €€ €CTh OJJHOBPEMEHHO C Pa3HbIX KOHIIOB.

§8YHp4N13

W

5.

. CocraBuTth Tabnuny «PaBHOMEpHOE MPSMOJIUHENHOE ABMXKEHUEY, UCIIONIB3YS] PUCYHKH, YEPTEKHU
Y TEKCTOBOW MaTepual.

. CaMoJieT B3JI€TaeT C a’poapoma MoJi yriioM 30° k TOPU30HTY C TTOCTOSTHHOW CKOpPOCTHhI0 60 M/C.

Ha paccrosaun 500 M oT Mecta B3jieTra CTOMUT HaOmonatenb. Tpaekropus mnojera u
Ha0roAaTeNb HAXOMATCS B OJHOW BEPTHKAJILHOM IIIOCKOCTH. Yepe3 Kakoe BpeMs M Ha Kakou
BBICOTE CaMoOJIET OYy/IeT MpoJeTaTh TOYHO HaI HaOoaTeeM?

Kyna npuger myTemecTBEHHUK, €Cld Bce BpeMs OyJ1eT UATH Ha ceBepo-3araj?

. Kak ¢ momonipto macmTabHON JTUHEHKH OMPESIUTh CKOPOCTh MAaJCHUsS JTOXKIEBBIX Kameilb IO

TEeM cjieliaM, KOTOPhIe OHU OCTaBIISIOT Ha CTEKJIaX OOKOBBIX OKOH JBHKYIIETOCS aBTOMOOWIIS?
[Torona 6e3BeTpeHHAs.
[TpoBepuTh GOpMYITy CIOKEHHUS CKOPOCTSH HA ICKAIATOPE, UCTIOIB3YS TOJIBKO YaChI.

H3yuenue usuku — 5mo mooice npukirouenue. Buvl Halideme 3mMO  CLOJNCHBIM, UHO20A
Pazouaposulearouum, UH020a OOIE3HEHHbIM, a YACMO U UeOPO 803HAPANCOAIOUUM.

Xvio /. Monoooii.
,Heuafcyu;eec;l U 08UMNCUMOE y()oeﬂemeopumeﬂbHo He pa3iuvyumal.

V. Oxkam
]n pok 8/8. PEINEHHUE 3AJJAY
TTJTsT OAMUX NIo/eid Oy/eT 0IHA CKOPOCTh JBUKEHUsI MACCAKUPA, JUISA APYTruxX — apyras!

MCXaHHYCCKOI'O ABMXKCHHMA.

Ilenv ypoka: Pa3BuTh TPEACTABICHUS ydYalIUXCd 00 OTHOCHUTEIHLHOCTH

Tun ypoka: peuieHue 3aay.
Obopyooeanue: MUKPOKATLKYJIISITOP.

IInan ypoka: 1. BerynurensHas 4acThb
2. Omnpoc
3. Pemrenue 3agau
4. 3amanne Ha JOM
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|. Onpoc dbyHAaMeHTanbHBIN: OTHOCUTEILHOCTh MEXaHHUYECKOTO JIBUKEHUS.

3aoauu:

1.

MoTopHas J10/1Ka IPOXOJUT PACCTOSIHME OT MyHKTa A 110 myHKTa B mo teuenuto
peku 3a 3 4, a ioT — 3a 12 4. CKOJIbKO BPEMEHHU 3aTPATUT JIOAKA HA OOpaTHBIN
yTh?

. CamoneT B 6€3BETPEHHYIO MTOT'0/1y B3JIETAET CO CKOPOCThIO 40 M/C 1o yriiom 10° k
ropu3oHTy. BHe3anHO HauyMHAaeT nAyThb TOPU3OHTAIBHBIA BCTPEYHBIN BETEP,
ckopocTh kKotoporo 10 m/c. Kakoit ctana CKOpoCTh caM0JieTa OTHOCUTEIIBHO 3eMJTN
Y KaKOW yroJj OHa COCTABIISIET C TOPU30OHTOM?

. TGHJ'IOXO)I MMpOoMICIT IO TCYCHUIO PEKU 120 KM ¥ CTOJIBKO K€ IMPOTHUB TCUCHUA, 3aTPaTUB HA BECb

nyTh 8 4. OnpenenuTe COOCTBEHHYIO CKOPOCTh TEIIOX0/1a, €CJIM CKOPOCTh TEUCHHS PEKU paBHA
8 KkM/4 (7151 cBeTa BpeMs Ty/ia U 00OpaTHO OJIMHAKOBO).

Bonpocwi:

1.
2.

7.

MoOHO JI1 pa3roBapuBaTh B CAMOJIETE, JIETALIEM CO CBEPX3BYKOBOM CKOPOCTHIO?
B kakyio CTOpOHY HaJ0 M3 JBMKYILETOCS BaroHa BBHIOPOCUTH OYTBLIKY, YTOOBI
OIMACHOCTh PA30UTh €€ MPHU yaape 0 3eMII0 Obljla MUHUMAaJbHA?

. Kak npu 1BM>KeHUM ABYX TEJl ONPEAEISIETCS UX OTHOCUTENIbHAS CKOPOCTh?

. ABTOMOOMITb, IBUTAsICh CO CKOPOCTHIO 45 KM/4, B TeueHue 10 ¢ mpoien Takoi ke
nyTh, KaK aBTOOYC, JBUTAIOLIMHCA B TOM K€ HANpPABJICHUH C TOCTOSHHOM
CKOPOCTBIO Iporen 3a 15 ¢. HaliquTte BeNM4nHy UX OTHOCUTEIBHON CKOPOCTH.

. CoOCcTBEHHAass CKOPOCTh JIOJKHM BIBOE OOJIbLIE CKOPOCTH TeueHUs peku. Bo
CKOJIBKO pPa3 BpeMsl IyTEIIEeCTBUS IPOTUB TEUYEHHS pPEKU OOobllle BPEMEHU
Iy TEIIECTBUS 110 TEUEHHIO?

. MoTtopHasi J5onka pa3BHUBAaeT CKOpocTb 4 M/c B crosiueld Boje. 3a Kakoe

MUHUMAJIBHOE BPEMS JIOJIKA MOXKET Mepeceub peKy mupuHoi 200 M 1pu CKOPOCTH

TeueHusa 3 M/c?

ITo peke oT MocTa 10 o3epa Jluma MOKeT TOTUTBITH Ha JJoJKe 3a t; = | yac, a Ha oty —3at; = 4
yaca. 3a kakoe Bpems Jluma JOTUIbIBET HA JIOJKE OT 03epa A0 MocTa?

Il. Korma BBIFOAHO paccMaTpuBATh JBHKEHHE M3 JBHKYIIEHCS CHCTEMbI

oTcyeTa (pemeHHs TpeX 3a7a4 yIuTenem)?

3

agada 1. [laccaxup enmer B moeszae, ckopocTh kKoToporo 80 km/4. HaBcTpeuy aTomy

MOe3/y JABUKETCS TOBApHBIM moe3n niauHoi 1 kM co ckopocthio 40 km/u (Puc. 1).
CKOJIBKO BPEMEHH TOBAPHBIN 1M0e3 OYIET IBUTaThCsl MUMO Taccakupa?
Curyauus s HaOawaareas Ha 3emie (Puc. 1 a). Curyanus ans naccaxupa (Puc. 1 0).

2 Uy D,
§ / v+,
Puc.14a,0 Puc. 2
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3anaua 2. Ha pucynke 2 n3o0paxeHbl TPa€KTOPUH JIBYX aBTOMOOMIIEH, IBHKYIIMXCS

CO CKOpoCTsIMU 0, U u,. Onpeaenuth rpaduyecku, Ha Kakoe€ MHUHUMAJIbHOE

paccTosiHUE OHU COMUBATCS?

3agaua 3. B Ge3BeTpeHHYI0 NOroAy Kamjid O[S OCTaBIISIOT Ha
OKHE PaBHOMEPHO JBMKYILETOCs MOe3]1a CJe/Ibl, HallpaBJIeHHbIE MO
yraoM 60° k BepTHkann. KakoBa CKOpOCTh Kamlelb OTHOCHTEILHO

3eMJIM, €CJM TO0€3]l ABUKETCS CO CKOpPOCThio 54 km/4? C xakoii
CKOPOCTBIO ABMKYTCS Karu Joxasi? Tak BOT mpaBbl 00a Habmrogarens!

Aleppauusi cBeTa (3Be37a BOIM3H IMOJIIOCA SKIMNTHKH, HEMOBIKHBINA acTporpad HampaBiieH Ha
3Be31ly, M300paKeHHE 3BE3/bl B TEUEHHE TojJla AKCIIOHMPYETCs Ha ()OTOIIACTUHKY, HU3MEpEHHE
CKOPOCTH CBETA).

Bonpocwi.

1.
2.

Tpaexropuu AByX Ten nepecekarorcs. CTOIKHYTCS Jid Teya?

[Touemy mnaparomue BEPTHUKAIBHO JOXKJACBbIE Kalii B OE3BETPEHHYIO MOTOIY
OCTaBJISIIOT HAKJIOHHBIE MPSIMBIC MOJOCHI Ha CTEKJIAX PAaBHOMEPHO JBIKYIIETOCS
Barona?

. Manpumnk 6pocaeT MJAYU M3 BAarOHAa B CTOPOHY, IMPOTHBOIIOJIIOXKHYIO ABUKCHHUIO

noe3na. Kak OyayT nBUTaThCS MSYM MO OTHOIICHHIO: a) K Barony? 0) K MOJIOTHY
noporu?

. JIErkuit MauuKk npu ynape 006 CTEHKY OTCKAaKMBAaeT Ha3aJl ¢ TAKOM e Mo BeJIUYnHE

ckopocThlo. C Kakoi CKOPOCTBHIO OH TOJETHT, €CIU 10 HETOJBUKHOMY MSUUKY
yJIapUTh HOTO# CO CKOPOCTHIO V?

. By,IIeT JIX KTO-TO U3 OY3JIIHTOB UMCTh IIPCUMYIICCTBO, CCIIN AY3JIb HA ITUCTOJICTAX

IPOUCXOJUT B TPIOME ABUKYIIErocst KopadJis?

. JIB€ MOTOpHBIE JIOJKH, IBUTasiCh HABCTPEUy APYT APYrY B CTOSYEN BOJAE, UMEIOT

OTHOCHUTEJBHYIO CKOPOCTh 15 M/c. UeMy paBHa MX OTHOCUTEIbHAs CKOPOCTH Ha
peKe, CKOpPOCTh TeUeHHsI KoTopoi 3 m/c?

3aoauu:

1.

[Tpubopsl, ycTaHOBIEHHBIE Ha O€pery, MOKa3bIBaIOT, UTO BETEP AYET C IOro-3amana,
a BEJIMYMHA CKOPOCTH BeTpa paBHa 5 M/c. UTO MOKaXXyT aHAJOTUYHBIE TPUOOPHI,
YCTaHOBIICHHBIE Ha KOpabJe, UAyIIeM Ha 3amaj co CKOpOCThio 36 km/u?

. Pe16onioB, nBuUrasch Ha JOJKE MPOTHUB TEUYCHHS PEKH, YpoHUI ymouky. Crycts 10

MUH OH 3aMETHUJI TIOTEPIO, Cpa3y K€ MOBEPHYIJ OOPATHO U HAIIIEIN €€ Ha PACCTOSHHUH
1 kM oT TOrO Mecta, rae ee norepsi. Hailanure cKopocTh TEUCHUS PEKHU.

. M4 IETUT TOPU3OHTAIBHO CO CKOpocThio 10 M/c W HajeTaeT Mo HOpPMAaIW Ha

MAaCCHUBHYIO CTE€HKY, KOTOpas JBIDKETCS €My HaBCTpEYy CO CKOpPOCTBhIO 5 Mm/C.
Haiinure ckopocTh Msiua mocjie OTCKOKA, €CJIM HUKAKUX MOTEPh YIHEPTUU HET (Ouu).
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. ABTOMOOMITb TTPUOJIMIKAETCS K MYHKTY A co ckopocThio 80 kM/4. B TOT MOMeHT,

KOrja €My OcTaBaoch mpoexaTth 10 kM, U3 myHKTa A B NEPHEHAUKYISIPHOM
HaIpaBJICHUM BBIE3KAET TPY30BHK CO CKopocThio 60 km/4. UYemy paBHO
HauMEHbIIIEe PacCTosIHUE (B KM) MEXIy aBTOMOOUIJIEM U TPY30BHUKOM?

V. Vop. 4, Ne 2.

1.

2.

H?:BGCTHO, YTO C€CJIM TCJIO ABHXKCETCA IIOA ﬂeﬁCTBHeM BE€TpPa, TO CKOPOCTH €TI0 ABHKCHHA 0e3
CONPOTHUBIICHUSI paBHAa CKOpocTH Berpa. OmHAKO ecnu B3ATh IUIATPOPMY, IHOCTAaBUTH Ha
KOPOTKHE CTaJbHBIE TMOJO3bsi M CHaOAUTH mapycoMm (Oyep), TO CKOpOCTH Oyepa MOXKET
MIpEBBILLIATH CKOPOCTh BeTpa B 2-3 pa3a. B ueM xe 3z1ech aeno?

3aBucuT M ¢GopMa TPACKTOPHUU MABIKYIIETOCS Tela OT TOro, B KaKOW CHUCTEME OTCYeTa
MIPOM3BOINThCS HaOIIOAeHNE 3a IBMKeHHeM Tena? [IpuBenure npumepsl.

Oono s nosuan 3a 6cio OOJZZyIO IHCU3Hb., 6CAH HAWA HAYKA HAUGHA U npocma no

CPABHEHUIO C pedJIbHOCMbIO U 6Ce JHce Ino camoe dpaeoueimoe, umo y Hac ecmeo.

A. Dunwmenn

El Ypox 9/9. Z CKOPOCTbDB ITP1 HEPABHOMEPHOM JIBUKEHHUMN.

lleJlb YPOKa: Pa3Buth mnonsTHE «CpeaHAA CKOPOCTb» M Ha €Iro OCHOBC

IMOABCCTH YHAIIHUXCA K OIMPCACIICHUTIO MTIHOBEHHOM CKOpPOCTH.

IInan ypoka: . BerymurenbHas gacth

. Onpoc-nioBTOpeHue

. O6bscHeHue

. 3aKkperuieHue

. CamocrostensHas paboTa

. 3agague Ha I0M

OO WN B

I1. Onpoc pyHnamenTanbHbIi. PaBHOMEpHOE MIPSAMOIIMHEWHOE ABUKECHHE.

3aoauu:

1.

Paccrossaue ot mynkra A g0 myHkTta B kaTep mpoxoauT 3a BpeMs 3 4, oOpaTHBII
MyTh 3aHUMaeT y kaTtepa Bpems 6 4. Kakoe Bpemsi moTpeOyercs kaTepy, 4TOOBI
MPONTH paccTosiHue OT A 10 B npu BBIKIIOYEHHOM MOTOpE?

. [lon kakuM yTIIOM ClEeIyeT HalpaBlIATh HOC JOJKH, YTOOBI Mepeceyb PeKy TOYHO

MOTEePeK MpH CKOPOCTH TedeHHs 3,5 KM/4, eciu JIOJKa MOXKET JABUTaThbCS CO
CKOPOCTHIO 8,4 KM/4 B HETIOJIBH>KHOU BOZIE?

. lecantHpiii kopabap muHOM 300 M IBHKETCS C TIOCTOSTHHOM CKOpocThio. Katep,

uMeromui ckopocTh 40 y370B, TPOXOIUT PACCTOSHHE OT HOca KOpabis 10 ero

KOpMBI 1 00patHO 3a 40 c. KakoBa ckopocTh KOpabdJisi OTHOCUTENIBHO BOJIBI? 3anauy
PCUIUTDb B CUCTEME OTCUCTA CBSI3aHHOII C Kopa6neM U B CUCTEME OTCUETA CBSI3aHHOM C 6eper0M.

. Camoner metut u3 OJIHOT'O TOpoJa B ,[[perfI u 6e3 MocaJiku BO3BPAIIACTCA O6paTHO. O,[[I/IH pas

OH COBEpIIAET TaKOW peic IpPH BETPE, KOTOPBIM IyeT BAOJb TPACCHI, a APYroil — IpH BETPE,
IYIOIIEeM TNEpIEeHIUKYIIpHO Tpacce. B kakoMm ciyyae camojeT coBepliaeT pelc ObIcTpee W BO
ckoJbko pa3? CkopocTs BeTpa paBHa 0,3 CKOpOCTH caMoIIeTa.
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Bonpocwi:

1. Msu, nemxymuiics co ckopoctbio 10 M/c, ynapsiercst o Hory ¢pyToonucrta. C kakoit
CKOPOCTBIO U KyJla JOJKHA JBUTaThCsl HOra (pyTOONIKCTa, YTOOBI, yAApUBIIUCH 00
HEe, M4 OCTAaHOBHUJICS ?

2.1lpy KakOoM YCJIOBUM CKOPOCTb JBHIKYIIErocss Tena OyIeT OJuHaKoBa
OTHOCHUTEJIBHO JIBYX CUCTEM OTCYETa?

3. Karep, nepenpasinssics uepe3 peky mupuHoit 800 M, JBUTANCS CO CKOPOCTHIO 4 M/C
NIEPIIEHAUKYJIAPHO TEUYCHUIO PEKU B CUCTEME OTCYeTa, CBA3AHHOW ¢ Boxou. Ha
CKOJIbKO Oy/IeT CHECEH KaTep TeYeHUEM, €CIIU CKOPOCTh TeueHus peku 1,5 m/c?

4. ®yTtoonuct Ober mo msuy. Cuurtas yaap aOCOJIOTHO YNPYTUM U LEHTPAIbHbBIM,
OTpEJINIUTE CKOPOCTh Msua mocie yaapa. CkopocTh OyTChl BO BpeMs yaapa He
U3MEHSIETCSl U paBHA V. 3a/1auy peuIuTh AJs ABYX CIy4YaeB: a) MsY Mepell yapoM
MOKOMJICS; 0) MsIU JIBUTAJICSI HABCTPEUY CO CKOPOCTHIO U.

I11. TlpsmonuneitHoe HepaBHOMEpPHOE MBIKEHHE. JI[BHMKEHHE, MPU KOTOPOM 3a

paBHbIE TMPOMEXKYTKH BPEMEHHM TEJIO COBEpPLIACT HEOJUHAKOBBIE MEPEMEIICHHUS,

HA3bIBAETCS HEPABHOMEPHBIM JABMKEHUEM. [Ipumepbl HEpaBHOMEPHBIX JIBHKEHUM:

noesza, camoJieThl, aBToMOOUIN U T.11. Popmyina Sy

= v .t yxe He npumenuma. ITouemy? Kak Temnepn

paccuntaTh nepemenienre rena? MoxHo tak! Si= v,

Vix AL, ..., Sne= Ung At Torma Six+ Sox + ... + Sne =

S

T

v

cp t

ZS ix = SX = Dcp,x't- — 0, =

Ilpumep: Ecou noe3n npoxoaut 600 kM 3a 10 4, To ero cpeausisi CKOpocTh paBHa 60
KM/4. A MEHsIach JIM €r0 CKOPOCTh B Ipoliecce NBIKEHUA? MOXKHO JIM MO 3TOH
dbopmyne paccunTaTh repeMenieHue Tena 3a 20 4; 3a 6 4 apmwkeHusn? Her! [Touemy?
Cpeansisi CKOPOCTH MO3BOJISIET PACCYUTATH NepeMelleHne Teaa TOJbKO 32 TOT
NMPOMeKYTOK BpeMeHH, HA KOTOPOM OHa ompejeseHal

Kak ompenenuts mepemelneHue Tena MPU TaKOM JBUIKEHUH, €CIH H3BECTHA €r0

CPEMIHsAS CKOPOCTB (€€ MOKHO MHOT/IA BHIYUCIUTH 10 popmynam)? S =0, -t

IIpy HepaBHOMEPHOM [BM)XEHUUM MOXHO HCIOJIb30BaTh IOHSATHE «CKOPOCTHY!
HenpepsiBHocTh aBuxenus. [lpumep: CxopocTs Tena 3a 15 ¢ yBenuumiach ¢ 5 m/c 10
30 m/c. Ha odenp manbix ydactkax ona 6euta u 10 m/c, u 15 m/c u 25 m/c. CxopocThb
T€Jla B JAHHOW TOYKE TPACKTOPHUH HA3bIBACTCS MTHOBEHHON CKOPOCTBHIO.

Kak ee wusmepurp, HE BXOAsI B NPOTHUBOPEUYME C YK€ JAHHBIM ONPEAECICHUEM
ckopocT? Ha oyeHb MallbIX y4YacTKax TPAaeKTOPUU JBHXKECHHUE MOXKHO CUHUTATh
PaBHOMEPHBIM M NPSMOJIMHEMHBIM, MO3TOMY B KaXXIOM TOYKE TPACKTOPUU TEJO
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MMEET CKOPOCTh! M3MmepeHre MIHOBEHHOW CKOPOCTH M CPEIHEH CKOPOCTH —MpU
ABHOYCKOPEHHOM JIBJKCHUM:
PaBHOYCKOD _Yto

IV. 3a0auu: Yo =775

1. IlepByto TOJIOBUHY BPEMEHH AaBTOMOOWIb
JBUTAJNICS CO cpenHel ckopocThio 40 kM/4, a
BTOPYIO — CO CpelHel ckopocThio 80 Km/4.
Omnpenenure CPEAHIO0 CKOpOCTH

aBTOMOOWIsI Ha BceMm nyTH. Omnpenenute
TaK»kKe CPEIIHIOI0 CKOPOCTb, eciu

aBTOMOOWJIb MEPBYIO MOJOBUHY MYTH JBUMKETCS CO CKOPOCThIO 40 KM/4, a BTOPYIO
— co cKkopocThio 80 KM/u.

2. Karep mpouien nepByro MOJIOBUHY MYTH CO CKOPOCTHIO B JIBa pa3za OoJbllel, 4yem
BTOpYyI0. CpeliHsisi CKOPOCTh Ha BCeM MyTHU cocTaBuia 4 km/4. KakoBbl ckopocTH
KaTepa Ha MepBOM U BTOPOM MOJIOBUHAX MYTH?

3. Paccrosinue, kKoTopoe MPOXOAMT MOE3/] OT MEePBOM M O TOCIETHEH OCTAaHOBKH,
paBHo 720 kM. Omnpenenute BpeMs, KOTOPOE TPATUT IMOE3] HA OCTAaHOBKH, €CIU
MOJIyJIb €T0 CPEeAHE CKOpOoCTH Ha neperoHe S0 kM/4, a CpeiHssl CKOPOCTh Ha BCEM
nyTd 42 Km/4.

V. CamocrosiTenbHast paboTa 1Mo KapTouKam.

VI. § 10. Yop. 5, Ne 2.

...DABHOMEPHO — UU eOUHOOOPA3HO-YCKOPEHHBIM O0BUMNCEHUEM HA3bIBAEMC Sl MAKOe,

npU KOMopom nocje 8blxo0d U3 COCMOAHUS NOKOs 8 PABHblEe NPOMENCYMKU 8PEMEHU

npubasIAMCcs U pasHvle MOMeHmbl (NPUPAWeHUs) CKOPOCIU.
L'anuneti
2 Epox 10/10. g PABHOYCKOPEHHOE /IBU KEHUE

Ilenw ypoka: Pa3BuTh npejcTaBiIeHNEe O PABHOYCKOPEHHOM JBU)KEHUU; BBECTHU

MIOHATHE KYCKOPEHHUEY.
Tun ypoka: KOMOMHUPOBAHHBIH.
Oobopyoosanue: ipudop I1JI3M, neMoHCTpaIMOHHBIN CEKYHIOMED.

IInan ypoka: 1. BerynurenbHas 4acTh * @ g
v .

2. Omnpoc e , :
3. OObsicHEeHHE — —>  —
4. 3akperuieHue
5. 3amanue Ha 10M s, o s, T

]

I1. Onpoc pynnamentanbsbiii: 1. CpenHss cKopocTh. 2. MTHOBEHHAsST CKOPOCTb.

3aoauu:

1. TpeTp Bcero BpeMeHH aBTOMOOMIIb MpOeXa co CKOpocThio 30 KM/4, a ocTalbHOE
BpeMs — co ckopocThio 90 km/4. KakoBa Oblia CpetHssl CKOPOCTh aBTOMOOWIIS ?
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. TpeTb Bcero myTu aBTOMOOUIIb MTpoexXai co CKOpocThio 30 KM/4, a OCTalbHOU MyTh

— co ckopocTbio 90 km/u. KakoBa Oblia cpeiHssl CKOPOCTh aBTOMOOMJIS?

. Karep, nBurasicb BHU3 MO TEUEHHUIO, 3aTpaTWi BpeMs B 3 paza MEHbLIEEe, YeM Ha

oOpatHbld TyTh. Ompeaenure, ¢ KaKUMH CKOPOCTSIMH OTHOCHUTENIBHO Oepera
JBUTAJICS KaTep, €CIU €ro CPelHssl CKOPOCTh Ha BCEM MyTH COCTaBMIIa 3 KM/H.

.Ha mepByro TpeTh myTd aBTOMOOWIH 3aTpaTHil YE€TBEPTh BCEr0 BPEMEHU

JIBIKEHMSI, & OCTABIIIEECs] paCCTOSIHUE OH Mpoexan co ckopocThio 40 km/4. KakoBa
CpeaHsis MMyTeBasi CKOPOCTh aBTOMOOMJIS ?

. ABTOMOOUIIb 32 BpeMs t; = 1,5 4 mpoexan mo 1mocce Ha ceBep pacctosiue s; = 90

KM. 3aTeM OH MOBEPHYJ Ha BOCTOK M MO CKOPOCTHOMY IIIOCCE B TEYEHUE BPEMEHHU
t, = 1 4 mpoexan paccrossHue s; = 120 kM. HaliTu cpenHIO0 MyTEBYIO CKOPOCTh
aBTOMOOMJISL M MOJyJIb BEKTOpPA €r0 CPEHEN CKOPOCTH.

. [IepByr0 NIOJIOBUHY BPEMEHHU NMPAMOJIMHENHOTO JIBUKEHHS MEXKy Topoaamu A u B

aBTOMOOWJIb €Xall ¢ MOCTOSHHOU CKOpocThio 40 KM/4, BTOPYIO — C MOCTOSIHHOM
ckopocTbto 60 kM/4. C Kakoil cpeiHel CKOPOCTbIO aBTOMOOMIIb IIPOE€Xajl MEPBYIO
NOJIOBUHY MTYTH?

. Manbunk 1/4 BpeMeHHM exall Ha BEJIOCHIIEAE CO CKOpPOCThIO 12 Km/d4, 3aTem

BEJIOCHUTIE]] CIIOMAJICS, M OCTABIIYIOCA 1/3 4acTh MyTH MaJIbUMK TPOIIEIT MEIIKOM,
BoJIoua Besocunen 3a coboil. C Kakoi CKOPOCThIO MaJIbUMK Ien nemkom? Bo
CKOJIbKO pa3 ObICTpee OH MOT Obl MPEoJO0JieTh MyTh, €CIM Obl BEJIOCHUIIC] HE
ciiomascs?

Bonpocwi:

1.

w

Bo Bpems e31bl Ha aBTOMOOMIIE Yepe3 KKy MHUHYTY CHUMAIUCh MOKa3aHUS
cnygoMeTpa. MOXXHO JIM TO 3THUM JAHHBIM ONPENETUTh CPEIHIOI CKOPOCTh
JIIBUKEHUST aBTOMOOWIIS.

Kakyro ckopocTh nmepeMeHHOT0 ABUKEHHS TTOKA3bIBAET CIIUOMETP aBTOMOOMIIS?
B kakowm cirydae MrHOBEHHAs M CPETHSIS CKOPOCTU PaBHBI MEX Ty c000# ?

Ecnu cpenmuss ckopocTh Tena 3a ONpeneieHHBbI MPOMEXYTOK BPEMEHH paBHA
HYJIIO, TO O3HAYAET JIK 3TO, YTO TEJIO HAXOJIMIJIOCh B MOKOE?

Ilo peke MubIBYT BecesbHAs JIOJKA U PAIOM C HEIO IJIOT. B KakoM HampaBlieHUU
HAJ0 TPECTH, YTOOBI PACCTOSHHE MEXKIY IJIOTOM M JIOJAKOW OBbICTpee CTayio
paBHbIM 10 M?

UYenoBek Ha XOAYy JOJDKEH CIPBITHYTH C MOJHOXKHU ABMXKYIIeroca noesna. Kak
€My HaJ0 MPBITHYTh: MHO XOAY TMO€3[a WIM MNPOTHUB, YTOOBl YMEHBIIHUTH
nocyiencTBus npeokka? Kyma momkHo 06T 00parieHo auio?

[Tanma Ha perbanke 3a 10 MuUHYT moitMan 3-x peIOOK. 3a Kakoe BpeMsi OH MoilMaeT
emre 10 ppIOOK?
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8. 3a KaxIyl CeKyHIy KPOJIMK MEepEeMELIaeTCs Ha MOJIOBUHY PACCTOSHUS, OCTAIOIIEr0oCs MEXKIY
€ro HOCOM M ITy4KOM caiara. JIoCTUrHeT 1 OH KOr1a-HUOYIb 3TOTO Mmy4Ka?

9. Camomer neTMT MmO 3aMKHyToMy Mapuipyry MockBa-HoBocuOupck-MockBa Ha mnoOHUTHE
pekopa CKopocTu. B TeueHue Bcero mojera AyeT IMOCTOSHHBIM BETEp IO HAIPaBICHHIO
MockBa-HoBocuOupcek. YIIydmuTes: WM yXyAIIUTCS PEKOp/ u3-3a BeTpa?

I11. Kak *e BbIYMCIUTH MTHOBEHHYIO CKOPOCTh Tena? J{st 3Toro Heo0X0uMo 3HATh,
KaKk OBICTPO OHAa M3MEHHUTCS C TEUEHHEM BpeMeHH. YacTHBIM ciydail ABMKEHHS C
IIEPEMEHHON CKOPOCTBhIO — PaBHOYCKOpeHHOe aBukeHume. Onbitel ¢ [IJ[3M.
N3mepsieM nepemenieHue KapeTku 3a 1,2,3 CeKyHABI M PACCUMTHIBAEM CPEIHHE

Uy

+ov
ckopoctu. [lockonbKy mpu JaHHOM ABMXKEHUH v, = ———2=, TO BBIYUCIIIEM CKOPOCTHU
’ 2

KapeTKU B KOHIIE KaKJI0I'0 y4acTKa: v =20 p.

PaBHoycKkoOpeHHOE ABHKEHHUE. Iyrtn, NpPOXoAUMBIe PAaBHOYCKOPEHO
ABMKYIIMMCS 0e3 HAYaJIbHOW CKOPOCTH TEJIOM 32 MOCJIe0BaTeIbHbIe PaBHbIE
NMPOMEKYTKH BPEMEHHM OTHOCHATCH KaK MOC/Jed0BaATe/bHbIC NOJ0XKHUTEIbHbIE
HedYeTHBIe ynucaa: S;: S, S3=1:3:5: ...

PaBHOycKOpeHHOE ABHKEHUE — IBUKEHHE Tesa, MPU KOTOPOM ero CKOpocTh 3a
JI00bIe paBHbIE MPOMEKYTKH BPeMEHH U3MEHSIETCH HA OJHY U Ty K€ BEeJUYHHY.

t,c S, M U ep» MlC v, Mlc a=AvIAt, mlc?
1.
2.
YCKOpeHI/Ie — 6I>ICTpOTa N3MCHCHUA CKOPOCTH.
S, L . AU . U-U,
U, =0, U, =0 d=— — a=
1= 0 L=t

Yckopenne (8) — CBOMCTBO paBHOYCKOPEHHO JBHIKYIIEr0oCsl Tejla, H3MepsieMoe
OTHOIIICHHEM HM3MEHEHHUsI CKOPOCTH K NMPOMEKYTKY BpeMeHHU, 32 KOTOPbIil 3TO
H3MeHeHHe MPOU30ILIO0.

IIpu paBHOYCKOPEHHOM JABUKEHUM: 3 =IIOCT.

e BekTop yckopeHHs HANIPABJIEH B CTOPOHY BEKTOPa M3MEHEHUs CKOpPOCTH!

T S A5=6 ()

Av a
) _ [m/c _ 2
e Exunnna yckopenus B cucteme CH: [a] = 2/~ - = [m/c7].
[c]
e 3Has HAYAJIBHYI0 CKOPOCTH TejJla M €ro YCKOpeHHe, MOKHO PacCCUYMTaTh
CKOPOCTH TeJia B JI00I MOMEHT BpeMeHU: v = v, + at (ypasnenue ckopocmu).

[Ipoekunn CKOpPOCTHM W YCKOPEHHMSI Ha KOOPAMHATHYKO OChb. Uy = Uox T ayt
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- a . - a -
5, 5 PucyHok aBHKeHHUS 5, 5
( [ > X I .[ > X
1 2 1 2
v=uvg tat v=uv-at
PaBHOYCKOpPEHH
ABHOYCKOPEHHOE v =+ at PaBHO3aMmeieHHoe

(ypaBHeHHe MPOeKIHH CKOPOCTH). Eciy 3HaKM NMPOCKIMiA HAYaIbHON CKOPOCTH U
YCKOpPEHHUsS Tella COBIMAJAl0T, TO CKOPOCTh Tejla YBEJIUYUBAETCA MO MOJIYJIO, a €Clu
HET, TO yMeHblIaeTcs. Bo Bcex ciydasx ABMKEHHE YCKOPEHHOE M OTJIMYAETCS JIMILb
3HAKOM TMPOEKIMU BEKTOpPA YCKOPEHHMs Ha BbIOpaHHYIO oOcCb. B @u3uke ciaoBo
«YCKOpEHHME» BKIIOYAEeT U CHUTYyalUI0 <«3aMeJIeHus». YCKopeHue (MOoayJb
YCKOpeHHsl) Bcerjga MOJ0KUTEeJIbHO, a ero NpoeKIHs HAa KOOPAMHATHYKI) 0OCh
MO:KeT ObITh oTpunarejabHoi! Ilpubop 171 wU3MepeHUs YCKOpEHHS —
aKceJjiepoMeTp (IeMOHCTpAIIHS).

IV. 3a0auu:

1. B HauanbHBIE MOMEHT BpEeMEHHU Moe37] uMen ckopocth 10 mM/C, a B MOMEHT
BpeMEHH 5 ¢ — ckopocTh 18 km/4. OmpeienuTe ycKopeHue moesa.

2. ]lurasch CO CKOpPOCTBIO 27 KM/4, MOTOIMKINCT, YBHJEB TMPEIATCTBUE,
3aTOpMO3WII M ocTaHoBuics yepe3 2 c¢. C KakuM YCKOPEHHEM JBUTAJCH
MOTOIIUKJIUCT?

3. Boautensb, «mpoCKOYUBIINIT) TOBOPOT, OCTAHABIUBACT MAIINHY, IBMXKYIIYIOCS CO
ckopocThio 70 KM/4, 3aTeM pa3roHsieT e€, IBUrasch 3aJHUM XOJOM, J0 CKOPOCTH
20 xM/4. OtoT ManeBp 3anuMaet 10 ¢. KakoBo cpegHee yckopeHrne aBTOMOOUIIsS?

Bonpocwi:

1. /Ia moe3na uayT HaBCTpEUy IPYT APYry - OJUH YCKOPEHHO Ha CEBEp, a IPyrou -
3ameJIeHHO Ha tor. Kak HampaBiieHbl yCKOPEHUS TOE€310B?

2. 3a MepBYyIO TMOJIOBUHY BPEMEHU PaBHOYCKOPEHHOTO MPSAMOJIUHEHHOTO IBW)KCHHS
OT OCTaHOBKM aBTOMOOWIb mpoexan 100 m. Kakoit myTs oH \)

IPOWJIET 32 BTOPYIO NOJIOBUHY BpEMEHU?

3. Kak nampaBieHo yckopenue?
e beryna Ha crapre;
e Benocunenucra nepes nemexoaHbIM MEPEX010M;
e ABTOMOOWMIIS TIpU OOTOHE APYTOro aBTOMOOWIIS,
e (Cawmouera npu CHHKECHUH;
e Jlereil Ha BpalIAIOLIEHCS KApyCENH.
4. Yckopenue aBromobusist 12 (km/49)/c. Uto 310 03Ha"aeT?
5. Yceitn boaT Ha TpenupoBke He criema HaOpan ckopocTh 10 m/c 3a 8 ¢. C kakum
YCKOPEHUEM OH JBUTAJICS?
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6. Beipasute yckopenue 9 (kM/4)/c B eauHAIAX M/c’,

7. IToe3n, Tporasice ¢ MecTa, uepe3 10 ¢ mproOperaeT ckopocTh 0,6 M/c. 3a kKakoe BpeMs OT Hadaia
JBIDKEHUS CKOpPOCTh ToOe3/la CcTaHeT paBHOW 3 w/c. JIBIKeHHE TMoe3[a CUYHMTaTh
PaBHOYCKOPEHHBIM.

V§11YHp6N124
. CKOJIbKO BpeMEHHU HEe0OX0IMMO, YTOOBI Ha KOCMUYECKOM KOpaldiie, TBUKYIIIEMCS C YCKOPEHUEM

g (mouemy g?) 10CTUYL CKOPOCTH cBeTa?

2. Hpe)moxcme HECKOJIBKO BapHaHTOB KOHCTPYKIUH MPHOOPOB, C TMOMOIIBIO KOTOPBIX MOXHO
M3MEpSITh MTHOBEHHYIO CKOpPOCTH JIBIKCHHS 3aBOJHOTO aBTOMOOWIIS; YCKOPEHHE TEIICKKH,
JBUKYILEHUCS 110 TOPU30HTAIIBHOM IOBEPXHOCTH.

1Ipo6oos danee onvim ..., Mbl NHOCMOSIHHO HAXOOUIU, YMO OMHOUEHUE NPOUOEHHBIX
nymeti pagHo OMHOULEHUIO KBAOPAMO8 8PEMEHU UX NPOXONHCOEHUSL. .
Tanunen

E Vpok 11/11. E NEPEMEIEHUE ITPU PABHOYCKOPEHHOM /IBUJKEHUU
Ilenv ypoka: llonyuuts Gopmyny Mg TEpPEeMEIIeHUs PaBHOYCKOPEHHO

JIBIDKYIIETOCS TeJia, 3alucaTh ypaBHEHUE JBUKCHUS Tela.
Tun ypoka: KoOMOVHUPOBAHHBIN.
Oobopyoosanue: nipudop I1JI13M, neMoHCTpaIllMOHHBIN CEKYHIOMED.

U\

Ilnan ypoka: 1. BerynurenbHas 4acTb
1. Onpoc
2. O0OBsicHEeHUE
3. 3akperuieHue v,
4., 3amanue Ha 10M 0 =

I1. Onpoc pyHnamenTanpHbI: 1. PaBHOyCKOpEHHOE ABMKEHHE. 2. Y CKOpPEHHE.

Uv

Sx

3aoauu:

1. IToe3n Hayan ABUKEHHE TOJI YKJIOH CO CKOPOCTBIO 36 KM/4, a B KOHIIE ydacTKa
OyTU JOCTUT CKOpocTh 72 km/4. CKOJIbKO BPEMEHHU MPOJOJIKAICS CIYCK, €CIH
yCKOpeHHe moesza paesuiocs 0,1 m/c??

2. IIpn moaxone kK cBeTOhOPY CKOPOCTh aBTOMOOWJIST YMEHbIIWIACH ¢ 43,2 KM/4 110
28,8 kM/u 3a § c. Onpenenure NPOCKIUI0 YCKOPEHUSI aBTOMOOUIIS.

3. [IycTh 3aBUCUMOCTDH MPOEKIIUHA CKOPOCTU TeJIa OT BPEMEHU UMEET BUI: v, = 2 M/C
+0,1 m/c? t. TlocTpoiite rpaduk 3TOi 3aBHCHMOCTH.

Bonpocwi:

1. Teno nBUXETCS MPSMOJMHEHHO PAaBHOYCKOPEHHO 0Oe3 HadalbHOW CKOpOCTH. Bo
CKOJIBKO pa3 MyThb, TPOUIEHHBIN TEJIOM 3a 5 ¢, OoJbIle MyTH, MpoiaeHHoro 3a 1 ¢?

2. Teno Hayanao IBUTATHCS MPSIMOJIMHEHHO C MOCTOSIHHOM CKOPOCThIO 6 M/C U3 TOUYKHU
¢ KoopauHaToil —7 M. Uepes Kakoe BpeMsi KOOpAUHATA Tela OKAXEeTCs paBHOU 5 M?

3. ABTOMOOWIIb, JBUTASICh PaBHOYCKOPEHHO, 4yepe3 10 ¢ mocne Haydana JBUKEHUS
noctur ckopoctu 54 km/4. Halitu yckoperne aBTOMOOWIIS.

4. HeoOxoaumo TepelTH ynWily TOJ M0XKAeM, He uMes 30HTa. Kak mocTynuTs:

OexaTh UIn naATH marom?
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5. OI[I/IH KaMCHb BBINIAJ M3 OKHA BaroHa BO BPCMA JABMKXCHHUS IMOC314d, a BTOpOI71 — BO

BpeMsi OCTaHOBKHU. OJIMHAKOBO JIA BpeMs NaJCHUS STUX KAMHEW?

6. «Kopabnp men Ha mpenene, JadbHEHIIWI pPasrOH HE MPEIyCMaTPUBAICA HHCTPYKIHSIMH
kocModroTa. Uepes yac CKOPOCTh BO3pOCia Ha THICAYY KHIOMETPOB B ceKyHIy» (Kup Bynbiues,
Arent K®). Haiitu yckopenue kopabis. Bo CKOJIBKO pa3 OHO NPEBOCXOIHUT YCKOpPEHHE
cBOOOTHOTO Ta/ICHHS?

I11. [TycTh 3a1ana 3aBUCUMOCTD MPOEKITUU CKOPOCTH T€JIa OT BPEMEHU: Uy = Loy + aylt

(ypaBHeHHe mpoeknuu ckopoctn). KakoB xapakrep nBmwxenus tena? Yemy paBHa
MPOEKIUS YCKOpeHUsi Tena? mpoekius HadanbHOl ckopocTtu? Iloctpoiite rpaduk

ATOM 3aBUCUMOCTHU. UTO MOXKHO OMPEIENUTh MO rpaduKy MPOEKIIUU CKOPOCTH Tea?

e [Ipoexknuio CKOPOCTH TeJia B JIIOOOH MOMEHT BpeMeHH. \

- UX - U()‘C
e [Ipoexuuio yckopeHus rena: a = —*—=*=tgo .
t

P Vs
e IIpoexnuio nepemenieHus Tesaa?

[Ipy npsAMOIMHENHOM PaBHOMEPHOM JIBUKECHUH MEPEMEIIEHUE TEIa PABHO
wionaan GUrypsl, pacroyiokeHHoN 1noja rpadukoM ckopoctd. BepHo nu
3TO YTBEpXKIEHHE JUIsl paBHOYCKOpeHHOTO nBvkeHus? [la! /[Buxkenue Ha

v

MaJIbIX TIPOMEXKYTKaX BpeMeHH! (At — 0) MOXHO CUUTATh PABHOMEPHBIM U Sy = Zuxi At.
i=1

Ilpoexkuuss mnepeMemieHusl TeJa NPH NPAMOJUHEHHOM PABHOYCKOPEHHOM
ABM;KEHHHM PABHA ILUIOIIAAM TPANENHUH HJIM CyMMe ILIOMaAeil MpsIMOYyroJIbHHKA
M TPEYroJbHHKA:

at?

U,, +U
S, =(2—t i S, =v,,t+—2—.
2 2

CpenHsast CKOpOCTh IPU PAaBHOYCKOPEHHOM JBIDKEHHHU: Sy = v t — v = Box 0

p 'H p p p y p 'H * X cp cp 2
e Janucarpb YPaBHCHHUE JBHXKCHHHA TeJa, CCIM H3BECTHA €TI0 HadallbHasd

at’
KoopauHarTa: X=Xy+S, =x,+ 0,1+ 5 - YpPaBHeHHUC PAaBHOYCKOPEHHOT O
ABUKCHUS.

OcHoBHBIE (POpMYJIbI KHHEMATHUKH MNPSAMOJUHEHHOr0 PABHOYCKOPEHHOIO
s - at?
ABMIKEHMA: U =0, +at; S :uot+7.

Buumanue! Ilpoeknuu BeKTOPOB HA KOOPAMHATHBIE OCH MOTYT OBITH MOJIOKUTEIbHBIMHU,
OTPHIATEJbHBIMU U PABHBIMH HYJIIO!

_ — - «— —
Yo a v Yo a v
1; = » ; = »
S 2 x L S 2 x
.............................................................................. > ....>
at’ at’
v=y,+at; S=vpt+— v=yp,—at; S=pt——



Ecnmn HavanpHas CKOpPOCTH Tella MPU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHKEHUU

0

A
P

A

yIET paBHa HYJIO, TO KakoB Oyner rpadux ero ckopoctu? Kak omnpeaenutb B

aHHOM CITydae MPOCKITUIO MTepeMeEIIeHHs Tema?
€IICHUE OCHOBHOM 33/1a4¥ MEXAHUKU JUIsl IIPSIMOJIMHEMHOTO PaBHOYCKOPEHHOTO 1B KCHUS:
v=y,+at; v, =v,+at; v, =y, +at.
— 2
- ., at? at’
S :UOt+7; S, =v, t+ )‘2 ; S, =0, t+ VZ .

X ox

2
X

X=Xy+S, =X, +U,,t+

— YPAaBHCHHEC PABHOYCKOPCHHOI'0 IBUKCHUS.

® >
0 t  YTO MOKHO OIpeNeNuTh C OMOIIbIO YPABHEHUSI IBUKEHUS?
V. 3a0auu:
o 2
1. JBwxymuiics co ckopocThio 30 M/C aBTOMOOMITb MOJIBEPraeTCs YCKOPEHUIO 2 M/C

B TeueHue S5 c. KakoBa ero koHeuHas ckopocTe? Kakoe mnepemenieHue OH
coBepIIna 3a 3T0 Bpems? (3agady peluTh CaMOMY U PacCMOTpPeTh 00a BapUaHTa
HaIpaBJIEHUS YCKOPEHHS).

Buumanue! B 3amagax nzo0Opaxarh Ha pUCyHKE HAYaJIbHYIO CKOPOCTh, CKOPOCTh, YCKOPEHHE U
nepemMelneHue Tena. Eciay Hen3BeCcTHO HallpaBlieHHE KaKoro-Inbo BEKTOpa, TO €ro HalpaBlieHHe
Ha YepTeke He N300pakaeTcs, U ero MPOEKIIHs He BhIPaXKaeTcs Yepe3 MOIyIb!

. Cxopoctps mynu npu Bbutete u3 Ayna 400 m/c. [Inuna ctBosa 1 M. YckopeHue
CUUTATh NMOCTOSTHHBIM. CKOJIBKO BPEMEHH ITyJIs JIeTena B cTBojie? Yemy paBHSIOCH
ee yckopeHue?

. Tesno aBMXKETCS paBHOYCKOPEHO C HavajabHOM ckopocThio 10 M/C. 3a BpeMs 2 ¢ OHO
nepemetaerca Ha 40 M. Yemy paBHa €ro CKOPOCTh B 3TOT MOMEHT BpeMeHu?

. [Ipu aBapuiiHOM TOPMOKEHUU aBTOMOOWUJIb, IBIKYIIHMICS CO CKOPOCTBIO 72 KM/4,
OCTaHOBWJICS uepe3 S5 ¢. HaliTu TOpMO3HOM Ty Th.

. ToueyHoe TeNO Hayajgo ABUTATHCS BIOJBb MPSIMON C TMOCTOSHHBIM YCKOPEHHEM,
PaBHBIM 110 MOIYIIO 4 M/c’, 1 4epe3 6 CeKyH I IIocIie Ha4ana IBHKCHHS BEPHYIOCH
B UCXOJHYIO TOUKY. UeMy ObLI paBeH MOJyJIb Ha4aJIbHOW CKOPOCTH Tema?

. Teno ¢ wHavyaipHOW cKopocThio 10 M/C HOBWXKETCS paBHO3aMEIJICHHO U
octanaBnuBaetcs, mporas 20 M. CKOJIBKO BpeMEHHU MOTpeOOBaIOCh J0 TMOJTHOM
ocTaHOBKH? UeMy paBHO yCKOpeHuUeE Tena’?

. I1o rpaduky mpoeKIuu CKOPOCTH OTPEETUTE:

1) HayaJIbHYIO CKOPOCTH Telia;

2) YCKOpECHHE Tela;

3) m300pa3uTe PUCYHOK JBHKCHUS,

4) 3amuImTe ypaBHEHUE MPOCKIIUU CKOPOCTH;

5) 3alIMIINTC YPABHCHHUC IBHMIKCHHA TCJIAd, CCJIM HAa4YaJIbHAA

KOOpJMHATA PaBHA HYJIIO.
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8. JIBmkeHue 3a1aHo ypaBHEHUEM KOOpAUHATHI X(t) =2 + 3t + 0,4t° . Omnpenenure: 1)
HAaYaJIbHYI0 KOOpPJMHATY Tena; 2) MPOEKIHMI0 HAYaJbHOM CKOPOCTH Tena; 3)
MPOEKIUI0 YCKOpeHHUs; 4) Hu300pa3suTe pUCYHOK JBIKEHHS; S5) 3alUIIUTe
YpaBHEHHE TMPOEKIIMU CKOPOCTH; 6) OmpenenuTre KOOPAMHATY U TMPOEKIIUIO
CKOPOCTH B MOMEHT BpeMeHu t = 6 c.

Bonpocwi:

1. Yto oOmiero mMexay paBHOYCKOPEHHBIM M PaBHOMEPHBIM JBHXKeHUeM? UeMm oHU
OTJINYAIOTCS ?

2. Bo ckoyibKO pa3 BO3pacTaeT TOPMO3HOW MyTh MPU YBEIWUYEHUH CKOPOCTHU B JIBa
paza?

3. Jleraromias Tapenka cTapToBajia ¢ MOCTOSTHHBIM YCKOPEHUEM &, 3a0BbIB OJTHOTO U3
WHOIUTAaHETSH. B TedyeHme Kakoro BpEeMEHH TIOCJIE B3JIeTa OCTaBIIEMYCS
WHOTUTAHETSIHUHY HMMEET CMBICH 3BaTh TapesiKy Hazajll, €Clid CKOPOCTh 3BYKa B
BO3JlyX€e paBHa c?

4. Moxxer I B JAaHHBIH MOMEHT BPEMEHH CKOPOCTh Tejla PaBHAThCA HYJO, a
YCKOpPEHHUE OBbITh OTIIMYHBIM OT HYJISA?

5. I[lpu mpsSMOIMHEHHOM PaBHOYCKOPEHHOM JBW)KCHHUU M3 COCTOSIHUS TIOKOS TEJO
nepeMmectuisioch 3a 1 ¢ Ha 1 M. Kakoe nepemenienrne coBepur teio 3a 3 c?

6. Uem oTiiMuaeTcsi «yCKOPEHHOE» MPSMOJIMHEHHOE JBIKCHUE OT «3aMEIIJIEHHOT0»?
Uto MOXXHO CKazaTh O 3HaKax IMPOEKIMA CKOPOCTH U YCKOPEHHs Ha
KOOPJIMHATHYIO OCh B ATUX CIIydasx?

7. Bo cKoJbKO pa3 BO3pacTaeT BpeMsl TOPMOKEHUS TIPH YBEIUUYEHUU CKOPOCTH B JBa
paza?

V. §12, Yop. 7, Ne 1-4

1. KakoBo Baiie YCKOPEHUC HA CTOMeTpOBKe?

2. HpeI[J'IO}KI/ITe HCCKOJIBKO BAPHAHTOB KOHCTPYKIHH HpI/I60pOB, C MOMOHIIBIO KOTOPBIX MOIKHO
IIPOU3BOJUTH ABTOMATUYCCKYIO 3allUCh 3aBUCUMOCTHU ITYTHU OT BpEMCHH.

Ipunosicu cepoye meoe K yuenuro u yuiu meou — K YMHbIM C108AM.

Knuea npumuetr Conomonoswix
E Ygox 12/12. g PEHIEHUE 3AJJAY
Ilyss1 B cTBOJIC BHHTOBKH MMeeT ycKkopeHHe 0koJ10 250 000 m/c?.
Ilens ypoka: BuipaboTaTh aJropyuTM PEIICHHUS KHHEMATHYSCKUX 3a71a4.
Tun ypoka: peuieHue 3aay.

Oobopyoosanue: ipudop I1JI3M, neMoHCTpaIMOHHBIN CEKYHIOMED.

IInan ypoka: 1. BerynurenbHas 4acThb _, 3
2. Ompoc — —
3. Pemenue 3amau o | x
4. 3amaHue HA JOM o z
v T T
I1. Onpoc dbynnamenrtaneHbiii: 1. I'paduk 3aBUCHMOCTH t=0 t
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IIPOEKIHA CKOPOCTH Te€jla OT BPEMEHM IIPU PABHOYCKOPEHHOM JBWKCHHUM. 2.

Ilepemenienne npu MPSAMOJIMHEWHOM PAaBHOYCKOPEHHOM [BWKEHUHU. 3. YPAaBHEHHE

JBHKECHHS TIPU HPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBU)KEHUU.

3aoauu:

1.

4.

C KaKuM yCKOPEHHEM JIBUTAJICS aBTOMOOWJIb, €CJIM Ha MYTH B 1| KM €ro CKOpPOCTh
Bo3pocia ¢ 36 1o 72 km/9?

. [lTait6a, OpoieHHass Ha Jiea co CKOpocThio 90 KM/, mposerena mo Jpay 62,5 M,

notepsB 10% ckopoctu. Yemy ObLJI0 paBHO yCKOpeHUE Maiob1?

2
.Ilyns B ctBOJIe aBTOMara KamamHukoBa IBMXKETCS C ycKopeHuem 616 km/c”.

KakoBa ckopocTh BbUIETa MyJH, €CJIM JJIMHA cTBoJa 41,5 cM?

Teno, nBUTasCh paBHOYCKOPEHHO, 32 MEPBBIE 5 C CBOETO IBMKEHHS Mponuro myTs S; = 100 M, a
3a mepBeie 10 ¢ — S; = 300 M. OnpenenuTe HAYATBHYIO CKOPOCTh Tela.

Bonpocwi:

1.

HpI/I HpHMOHHHeﬁHOM ABWJKCHHUU B HAYAJIC U B KOHIIC IBHKCHHUA MOJAYJIb CKOPOCTHU
OKa3aJiICiad OJUHAaKOB. Morno am Tejao ABHUTAaTbCA C ITIOCTOAHHBIM YCKOpeHI/ICM?

. CkonbKO BPCMCHHU 6YJICT TOPMO3UTb 10 MOJIHOM OCTaHOBKHM aBTOMO6I/IHB,

. 2
JIBUKYIIUNCS CO CKOpOCThIo 20 M/c, eciii ero yckopeHue 5 m/c”?

. Touka nBuxkerca Baonb ocu OX MO 3aKOHY: x=t-(2+5t). UeMy paBHa mpoeKus

HaYyaJIbHOM CKOpPOCTHU TOYKH Ha OCb Ox?

. ABTOMOOUJIB mpocxajadl MUMO OJHOI'O0 KHJIIOMCETPOBOI'O cTojidba co CKOpPOCTBIO 15

M/C, a MUMO CJICAYHOIICTO — CO CKOPOCTBIO 25 m/c. CKoIBKO BPCMCHH OH €XaJl OT
OIHOI'O cTOJI0a A0 Apyroro, €Cjin OH IABUTI'AJICA paBHOYCKOPCHHO?

. JAnuna mkanel crnimgomeTrpa 15 cM. OH u3MepseT CKOpPOCTh aBTOMOOWIS B

npeaenax ot Hyms 10 150 km/4. Haiigute B cM/C CKOPOCTh yKazatels CIUI0METpA,
2
€CJIM aBTOMOOWIIH IBUKETCS ¢ YCKOpEeHHUeM 2 m/c”.

. Bo ckonmbko pa3 cKOpoCTh MyJH B CEpeMHE CTBOJIA MEHBIIE €€ CKOPOCTH TPHU

BBLIETE U3 HETO?

. [Ipenmnonoxum, 4To crucTeMa MPOTUBOPAKETHON OOOPOHBI MOJIYYaeT OMOBEHICHUE

O TOM, YTO 4Yepe3 MUHYTY HaJl CTapTOBOM IUIOMIAJIKOM paKeThI-IepeXBaTUhKa Ha
BbicoTe 200 kM OyzeT HaXOAUThCS OATUCTUYECKas pakeTa MPOTUBHUKA. Pakera-
IepexBaTYMK CIIOCOOHA pa3BUTh yckopeHue 100 M/c?. JlocratouHo nu omHOMU
MUHYTHI JIs IepexBara?

. 3a0auu:

1.

ABTOMOOWITB, NBIDKYIIMICS CO CKOPOCTBIO 5 M/C B TEUYEHHE 5 C MOJBEpPraeTcs
2

yCcKOpeHuto 2 m/c”, a 3aTtem B TedeHue 10 ¢ aBuxkeTcs paBHOMepHO. Omnpeaenure

nepemMeIieHre aBTOMOOMIIS. (Yuutens penraer 3aaauy rpaguuecku, IOTOM aHATUTHYECKH).

42



2. [loe3q HauMHAET [BM)KEHHE M3 COCTOSHUSA IMOKOS U PAaBHOMEPHO YBEIMYHMBAET
CBOIO cKOpocTh. Ha mepBoM kunmomeTpe oHa Bo3pocia Ha 10 m/c. Kakoii ona Oyner
B KOHLIE BTOPOr'0 KWJIOMETpa?

3. Ilepemenienue aBromoOuiiss BOo Bpemsi pasroHa coctabiseT 90 m. IlocnemHioro
TPETh 3TOr0 MEepeMEIeHNs aBTOMOOWIb Iipoien 3a 2 ¢. OnpenenuTe yCKOpEHUe
BpEMsl pasroHa, €CJlIM aBTOMOOWIb JBHXKETCSA PAaBHOYCKOPEHHO W3 COCTOSHUS
MIOKOSI.

4. MOTOLMKJIUCT Pa3TOHSIETCS ¢ MeCTa C YCKOPEHHEM 2 M/c?. Onpenenure IIUHY
ydacTKa pa3roHa, BpeMs pa3roHa M CKOpPOCTh B KOHIE y4yacTKa pa3roHa, €ciu
U3BECTHO, YTO NEepBas MOJIOBMHA y4acTKa Oblla MpoiiieHa MOTOIIMKIUCTOM 3a 3 C.

5. ABTOMOOWJIb TOPMO3HUT C TOCTOSHHBIM YCKOPEHHEM [0 TIOJHOM OCTaHOBKH.
Topmoskenue 3ansuio 4 ¢, a TopMmo3Hod nyTh coctaBmil 20 M. KakoBa Obuia

CKOpPOCTH aBTOMOOMJIS Ha CCpCANHC TOPMO3HOT'O HyTI/I?

6. JlBurasicb OT CTOSIHKM pPaBHOYCKOpPEHHO, aBToMoOWib 3a 10 ¢ mocturaer ckopoctu 20 wm/c.
Crnemyromiyie 5 ¢ OH IBIKETCS pABHOMEPHO, a 3aT€M OCTAaHABIMBACTCS B TEUEHUE 5 C, IBUTASCH C
MIOCTOSTHHBIM yCcKOpeHueM. Haiinure nepemenienre aBTOMOOWIISI 32 BCE BPEMsI IBHKCHUSI.

V. Yap. 7, Ne 5-9

1. BocmpousBeanuTte B TOMANIHUX YCIOBHUSX PaBHOYCKOpEHHOE JBIDKEHHE Tena. Kakue y Bac ecTh
JI0Ka3aTeNbCTBa, YTO HAOII01aeMOe BaMH IBI)KEHUE PAaBHOYCKOPEHHOE?

2. Topmo3zHo#i myth aBToMOOMIS 320 M. CunTaTh ABWKEHHE PaBHO3aMEIJICHHBIM, pa3OUTh BECh
IIyTh HA TaKUE YEThIPE y4acTKa, HAa MPOXOXKICHUE KaXJA0T0 U3 KOTOPBIX 3aTPAYyEHO OJUHAKOBOE
BpeMs.

To, umo 6vL10 npuHaAmMO He3 OOKA3AMENbCME, MONCEM
ObIMb OMmeepeHymo be3 00Ka3amenbCma.
Eexnuo

Hayxka nauunaemcsi ¢ mex nop, kak HaQUUHAaOM UzMepsnmo.
U ]JI. Menoenees

E Ypok 13/13.! g;lABOPATOPHAﬂ PABOTA Ne 1: <UBMEPEHUE YCKOPEHUSI
TEJIA ITPH ET'O PABHOYCKOPEHHOM JABUXEHUN».

Ilenv ypoka: HayduTh YUYEHUKOB H3MEPATh YCKOPEHHE Teja MpU MPSMOJUHEITHOM
PaBHOYCKOPEHHOM JBM>KECHUU.
Tun ypoka: naboparopHas padoTa.
Obopyoosanue: n3MEpUTENbHAS JIMHEHKA, CEKyHIOMED, XKENo0, g
HIapUK, IITAaTUB ¢ My(PTOH U JTANKON, METAJUTMYECKUH IIMITUHP.
Ilnan ypoka: 1. BecrynurenbHas yacTh
2. BBOOHBIN MHCTPYKTAXK
3. BrimonHenue paboTh
4. TloxgBeneHnue UTOroOB
5. 3amanue Ha qoM

Il. 3amucars B Terpanu Hasamue paGoTHI, 06OPYAOBAaHME, IIENb PAGOTHI, KPATKYI0 TEOPHIO
(MHCTPYKTa)X MPOBOJUT ydamuiics y nocku). CO0pka JeMOHCTpPAIlMOHHON YCTaHOBKH. M3MepeHue
NEPEMEILEHUS IIapUKa W OINpPEICIICHHE CPEIHETO0 3HAYCHHMs BPEMEHU JABMKEHHMsA HIapuka tep.

[MorpemHocTu n3mepenus BpeMenu: Ate,= At/+/N . TIpocToit cekynnomep At = 1,5 ¢, 31eKTpOHHBII

At = 0,1 C. HpI/I YMHOXCHUU U JCIICHUN OTHOCHUTCIIbHBIC IMOT'PCITHOCTH CKJ'Ia,I[BIBaI-OTCSI!
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PacueT yckopeHus mapuka 1o GopMmyie: Oep= Scp/tcpz; Aa /0c=AS/Scpt2 Atepltep = €.
I11. Xo0 padomur: No /i t,c tep, © | Sepy M | acp, M/ c*

ﬂOl’lOﬂHumeﬂbHGe 3aoanue. 1
1.
YCKOPCHUIO IIapuKa OMpEACIIUTC Cro
MI'HOBCHHYIO CKOpPOCTb B MOMCHT
yoapa o METAUINYECKUU LIUJTAHID OTHOCHUTEIbHAS IOrpCIIHOCTb

Ilo u3BECTHOMY NEPEMEIICHUIO U 5.4

5.

(BTOpO#l cmnoco0, MO H3BECTHOMY
ycKkopeHHo (a,) u t). 2. YcTaHOBUTE 3aBUCHMOCTh BPEMEHHU JBIKCHUS IIApUKa OT YIila HAKJIOHA
xenooa.

V. Cpasuenue nonydeHHbIX 3HaYEHUI YCKOPEHHUS U 00CYKICHHE PE3YIbTaTOB.

V. §12, Yop. 7, Ne 9

1.

. 'paduk mpoekuuu CKOPOCTH OT KOOPIMHATHI MPEACTaBIsET COOO0M MpPSIMYyIO

JBUTrasch paBHOYCKOPEHO MO MPSMOW U3 COCTOSHUA MOKOS, TEIO MPOXOJIAT HEKOTOPBIA IMyTh.
UeMy paBHO OTHOILIECHHE CPEIHEW CKOPOCTHM Te€Ja HAa BTOPOW IOJOBUHE MYTH K CpEIHEH
CKOPOCTH Ha MEpPBOH MOJIOBUHE MTyTH?

. Kax momkHO nBUraThcs Teno, 4TOOBI JJI BBIYMCICHHUS €r0 CPEeIHEW CKOPOCTH MOXHO OBIIO

U, +U
HCIIONIb30BaTh HOPMYILY U, = — ?

. Yactura nBmwKeTcs BIIOJIb IPSAMOM TakK, 4TO €€ MmepeMelieHne 3a IOy CeKyHIy Ha TpU MeTpa

0oJIbIIIE ee TepeMelIeHNs 3a MPEeAbIAYIYI0 ceKyHay. C KakuM YCKOPEHHEM YacTHulla IBHKeTCs?

«Bpems, 6 meuenue komopozo meno, eviuieouiee U3 COCMOSAHUS NOKOSL U OBUdNCYUjeecs
PABHOMEDPHO YCKOPEHHO, NpOXOoOum HeKOmopoe paccmosiHue, pAasHo 6pPeMEeHU, 6 medeHue
KOMOp0o20o 2mo e paccmosnue 0bl10 NpoUOeHO meM JHce meioM NPU PaeHOMEPHOM OBUNCEHUU,
CKOpOCMb KOMOPO20 pPABHA NOJIOBUHE HAUOONbULE KOHeYHOU CKOPOCMU, O00CMU2aeMou npu
nepeoM pagHOMEPHO YCKOPEeHHOM OsudiceHuuy. JIokaxuTe 3To yreepxaeHue ["anumes.

nuauto. Kakum Oyner rpaduk TpOeKIMHM YCKOpPeHUs OT: 1) mpoekiuu
CKOPOCTH; 2) KOOPIUHATHI?

HACKOJIbKO A 3HAJ, HUKNO eule He 007('61361/1, umo npocmpancmea, I’lpOXO@MMble
na()aiowww menom 6 00UHAKOBblE NPpOMEeENCYMKU 6PEMEHU, OMHOCAMCA MQOfCOy
00601/7, KaK nocieoosamesblble HeyenHble Yucid.

Tanunen

E Ygox 14/14. E CBOBOJHOE ITAJJTEHME TEJI

Bo3mokHO 11 1BUKeHHE 0e3 onopbl?

Ilenv ypoka: Pa3Buth npeacTaBICHUSI YICHHUKOB O CBOOOJHOM IaJICHUU TEJI B TIOJIE
TATOTEHUS 3EMJIM ¥ U3MEPHUTH YCKOPEHHE CBOOOIHOTO Ta[CHUS.

Tun ypoka: KoOMOMHUPOBAHHBIN.

Oobopyoosanue: CekyHIOMED DICKTPOHHBIN, IIAPUK CTAIBLHOM, IPUCTABKU — MaHEIU
K CEKyHJOMEDPY, IITAaTUB, MPOBOJA COCAUHUTEIbHBIC, TpyOKa HploTOHA.

IInan ypoka: 1. BerynurenbHas 4acTh
2. Omnpoc-noBTOpEeHHe
3. OObsicHeHMe
4. 3akpernieHue
5. Jlomamrnee 3aganue
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Il. 3a0auu:

1.

Touka ABIKETCS MO 3aKoHY: x = 2 — 12+t + 24° (CH). Hoctponuts rpaduxu
3aBUCUMOCTH KOOPJUHATHI, IPOEKIIMH CKOPOCTH U MPOEKIUU YCKOPEHUSI TOUKU OT
BpEMEHHU (3a7]a4y PeIIaoT TPU YUYE€HUKA, U KaXAbli CTPOUT CBOM Tpaduk).

. IIpsiMonuHeiiHOe ABIDKCHHE TOYKHM OMMCHIBACTCS ypaBHeHHeM: x = 1+3-t - 2t°. T'ne

HAXOJUTCS TOYKA B HayaJIbHBbIM MOMEHT BpeMeHu? Kak MeHsAeTcs CKOPOCTh TOYKH
co BpemeHeM? Korza Touka okakeTrcsl B Hauyajie KOOpAuHaT?

. ABTOMOOMITb 32 BpeMs t HaOpan CKOPOCTh v W cpa3y Hadajl TOpMO3uTh. HaiiTu

MPOUJEHHBIM /10 OCTAHOBKM IyTh, €CJIM INPU TOPMOKEHUU YCKOPEHHE BJIBOE
0oJbllIe, 4YEM IIPU pas3roHE.

2 Yras
. Teno aBwxkeTcs 1o 3akoHy X = -8 + 4t — t°. Haiitu nyTh u nepemenienue Temna 3a 3

CEKYH/IBI.

.OTXOIIHH_II/Iﬁ OT CTaHIOMUU II0C3]] Ha IMCPBOM KHUIOMCTPC MIYTH YBCINWYHUII CBOMO

ckopocth Ha 10 M/c, a Ha BTOpoM - Ha 5 m/c. Ha kakoM KWJIOMETpe YCKOPCHHE
roesia ObUI0 OOJIBIIE?

. Cnoptcmenka npobexana paccrosiuue 100 m 3a Bpemst 12 ¢, mpuueM Ha pa3roH

OHa moTpatuia 4 c, a ocTaJibHOE BpeMs Oekana paBHOMepHO. Halimure ckopocTh
CIIOPTCMEHKH Ha Yy4aCTKE PABHOMEPHOT'O JABUKECHUSI.
Bce enuxoe docmueaemces ¢ neekum cepoyem!
Pavma

Bonpocwi:

1.

Uro mpexacraBnsger coOOW MpUMEpHBIH TpaduK 3aBUCUMOCTH MPOEKIUU
NepeMeIIeHUs OT IPOEKIIMH CKOPOCTH MIPU PABHOYCKOPEHHOM JBUKEHUU ?

. Kak oTnm4nTh paBHOYCKOPEHHOE ABUKEHUE OT IPYTUX?
2
. MOTOITMKJIUCT TOPMO3HT C MOCTOSIHHBIM yckoperueM 1 m/c”. Mumo nocra J{I1C on

IIPOE3KaET CO CKOPOCThIO 36 KM/4. Ha KakoM pacCTOSIHUM OT IMOCTa OH HAXOJIUJICS
10 ¢ Hazan? Kaxkoit Obl1a ero Ha4aJIbHAst CKOPOCTH?

. VrBepkaaroT, urto ypaBHeHue X = 10 - 4t — 3t° ommCchIBaeT PaBHOYCKOPECHHOE

nBukeHune. BepHo nu 310 yrBepxkaeHne? C KaKUM YCKOPEHHEM OHO MPOUCXOAUT?
Uemy paBHBI HauallbHasi CKOPOCTh M HadaJlbHasi KOOpAWHATA Tena?

. [lycTh mpu OpSIMOIMHENHOM JABHXKEHUU YCKOPEHHUE MPONOPLMOHAIBHO BPEMEHH.

Kak 3aBucHT OT BpeMeHH NPOWICHHbIN TyTh?

1. Apucrorens yTBepkaan, 4To Majarollyue Tejla MIHOBEHHO MPHUOOPETAIOT CBOIO
CKOPOCTb, CTOUT UX TOJIBKO OTIYCTHTh. JleMOHCTpalus cBOOOAHOTO TIaJCHUS Karelb

MPU CTPOOOCKOTIMYECKOM OCBEIICHUH W OTHOIICHHWE MYyTEW, MPOXOAUMBIX Karied B
MOCJICTIOBATEILHBIC PaBHBIC MPOMEXKYTKH BpeMeHu: S; @ Sy Sz = 1:3:5. CodoaHoe
najeHue Kamnejb — PaBHOYCKOPeHHOe [BHUKeHHe. [leMoHCTpamus CBOOOJHOTO
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najieHus Mapuka ¥ Jucta Oymaru (3aTeM Hapuka U CKOMKaHHOTO JUCTa Oymarm).
[louemy mapuk ¥ CKOMKaHHBIA JTUCT OyMaru najaroT MO4YTH OJHOBpeMeHHO? OmBIT ¢
TpyOkoii HpioTona. IlajeHue B Bakyyme, KOTOPOMY HH4Yero He MeLIaeT,
Ha3bIBaeTCsl CBOOOAHBIM majeHueM. Bce Tesa magalT ¢  OAMHAKOBBIM

YCKOpeHHueM (3aK0H CBOOOIHOI0 NMajgeHust).

ApHUCTOTENb CYMTAJ, YTO TSDKEJOe Telo mamaer Obictpee serkoro. Paccyxnenus ['anumnes: ecnu
CKJIGUTh JIETKOE M TSDKEJIOE TEJIO0, TO HOBOE TEeJNO JOJDKHO IagaTh MeEUIeHHee (ecid IpaB
ApHCTOTEIIb), HO B TO € BPEMsI HOBOE TEJIO JIOJDKHO MajaTh ObIcTpee (eciiv mpaB ApUCTOTENb).

N3mepenue yckopeHust cBOOOIHOTO maieHus (aemoHcTpaius). Hanpasnenue § .

3aBucumocTbh MOyt § OT reorpaduecKoii MMPOTH MECTHOCTH W BBICOTHI HAJl YPOBHEM MODS,
HO 3TH U3MEHEHUS MaJlbl, © UMU MOXXHO TpeHeOpeus. Ha 3emme: 9,834 m/c? >0 > 9,764 M/c?,
g=9,8 m/c’~ 10 m/c?
He npenebpeeaii epazamu: oHu nepsuimMu 3ameyuaom meou no2peutnoCcmii.
Anmucghen uz Agpun

Bo mMHOrHX ciiydasix CONMpOTHBIIEHHE BO3/yXa OKa3bIBA€T HE3HAUUTEIBbHOE BIIUSHUE
U, OOJIBIIICH YacThIO, MBI UM TaKkxe OyaeM npeHeoperatb. OIHAKO, €CIIU PACCTOSHUE,
IPOXOJIMMOE TEJIOM, BEJIMKO, TO CONPOTUBICHUE BO3yXa Oy/IeT OKa3bIBaTh 3aMETHOE
BIIMSIHUE Ja)Ke Ha TsDKEJble Tena. [lpumepsi: KA JOXK/s, MapalltoTUCT.
[Tpumenenue hopmys1 paBHOYCKOPEHHOTO JABUKEHUS K CBOOOTHOMY MaJCHUIO.

C nomompbio ¢GopmMyJl PaAaBHOYCKOPEHHOTO IBUKEHHS] MOXKHO

AY onpeesuTh:
1. Bpemsi mogbemMa TeJia 10 MAKCUMAJIbHOI BBICOTBI: t = v /g =
A A 2
¥
B thon M MAKCHMAJIBbHYIO BBICOTY MOAbeMA: Npay = —2.
S lg 2
t? t 2v
Myax 2. Bpemsi mosiera Teqa: 0 = uot—gT: t(u0 —%) — thon = —> =
A
D, 2tyon M CKOPOCTH T€JIa B MOMEHT Ma/IeHUsI.
\ 2 bpowennwiii 66epx kamensv Ha meoro dxce 20108y U ynaoem.

Moneonvckas nocnoguya.
JIBukeHHe Tela MO HAKJIOHHOW TJIOCKOCTH O€3 TpeHUs — CBOOOJHOE TMajJeHHE C
yckopeHueM: a = @ sina. [IpenMeTs U 0OBEKTHI MAJAIOT HA 3€MITIO C OJJUHAKOBBIM
YCKOPEHHEM TI0 OJIHOM TPOCTO TMPUYMHE - OHU CJOBHO OBl KaTATCS TIO
HCKPHUBJIEHHOMY y4acTKy IPOCTpaHCTBA!
IV. 3a0auu:
1. Kamenn OpoieH BepTHKaIbHO BBEpPX €O CKOpocThio 50 m/c. Uepes CKOIBKO
CEKYHJI €T0 CKOpOCTh OyzeT paBHa 30 M/C 1 HaNpaBJIeHa BEPTUKAIBHO BHU3?
2. [TapamroTUCT OOBIYHO MPU3EMIIIETCSI CO CKOpOCThI0 18 km/4. Ecnim Bam mpuzet B
roJIOBYy TOTPEHUPOBATHCS B MPU3EMIIEHUU C TAKOM CKOPOCTHIO, CIPBITUBAS C

KPBIIIIH, TO HA KAaKOW BBICOTE JJOJKHA OBITH KphITIa?
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3. C Kakoil MUHUMaJIbHON CKOPOCTBIO JIOCOCH JIOJKEH BBINPBITHYTh U3 BOJIbI, YTOOBI
IIONACTh HA BEPIIMHY BOJIONAJAA BEICOTOM 2,1 M?

Bonpocwi:

1. Yro obmero u B 4YeM pa3iIUuue MExXJIy CBOOOJHBIM MAaJECHUEM H
PAaBHOYCKOPEHHBIM JBUKEHUEM?

2. Kak ¢ moMonibio JJIMHHON BEPEBKU M CEKyHJOMEpa U3MEpPUTh 00beM KOMHATHI?
N3mepbTe paccTosHME € Ballero 0ajaKkoHa J0 3€MIIH.

3. Ilers MBanoB moaOpocusl BBEpX KamMeHb CO CKOpocThio 18 km/4. Yemy paBHO
YCKOPEHUE KaMHS B CAMOM BEPXHEN TOUKE TPACKTOPHUH ?

4. HackonbKOo HU3MEHHUTCS CKOPOCTh CBOOOJHO TMAJAIOLIEro Tejla 3a IIeCTYIO

CEeKyHy najeHus?

Kak ¢ moMouipro TMHENKN U3MEPUTH BpeMsI IJ€HUs [IapyKa Ha 1oJ1?

[Toyemy M4, yraBIIMK ¢ KPBIIIK JIOMa, OTIACHEE Ms4a, YIaBIIEeTro ¢ Ta0ypeTKu?

[Touemy MakeT KpemoCcTHOM CTeHbI TafaeT ObICTpee, YeM cama CTeHa?

N oo

Bo ckonbko pa3 BbICOTa OJHOTO J0Ma OOJIbIIE BBICOTHI JPYroro JioMa, eciu

BpEMS MaJICHUSI COCYJICK C UX KPBIII OTJIMYAETCs B JIBa pa3a’?

9. ABTOMOOUIB Bpe3aeTcsi co CKOpocThio 90 kM/4 B TBepayrw creny. [lamenuto, c
KaKOM BBICOTHI SKBUBAJICHTEH ATOT yAap?

10. JIBa miapuka BBIMYIIEHBI U3 OJAHOW TOYKH OJIMH TOCie Apyroro. MeHsercs nu
PACCTOSIHUS M1y HUMU TIPU MaJIeHun?

11. C xpbilu 10Ma BBICOTON 8 M yepe3 OJMHAKOBBIE IPOMEKYTKH BPEMEHH MaJaroT

KaIlJid BOJIbI, IpUYEM TIepBasi yAapseTcs O 3eMIIIO TOT/1a, KOTAa MsATask OTPhIBACTCS

oT Kpbli. OnpenenuTh pacCTOSIHUE MEXAY KaIulIMU B MOMEHT,

KOTJ1a TepBasi Karuis yAapseTcs O 3eMITIO.

12. CkopocTh MOHETBI, COCKaJIb3bIBAIOUICH C KJIMHA, M300pa)keHa Ha PUCYHKE. a
0
I'padmyeckum nocTpoeHneM HauTe CKOPOCTh KIMHA. ¥5 7

1. C noMouipio AEMOHCTPAMOHHOM JIMHEHKU U3MEpPhTEe BPEMsI peakI[iH YeIoBeKa.

2. U3 BepxHel TOUKH OKPYKHOCTH HAUMHAIOT ABUTAThCs JBa Iapuka. OIWH U3 HUX CKOJB3UT I10
HAKJIOHHOMY >Keno0y, apyroi manaet. Jlokaxute, 4ro oba miapuka OJHOBPEMEHHO JAOCTUTHYT
OKpYKHOCTH (3a1a4a ['anunes). TpeHure He yIUTHIBATS. T

3. U3mepwTe cpenHee BpeMs IMPbDKKA C MECTa BEPTUKAIBHO BBEPX M OIMpPENEIHUTE
BBICOTY MPBDKKA.

4. Teno Opoll€HO BEPTUKAJIBHO BBEPX CO CKOpPOCThIO U,. HampaBum ock Y

BEepTUKaIbHO BBepX. HapucoBaTh rpaduku BBICOTHI, MPOEKIUU CKOPOCTH U
NIPOCKIMK YCKOpEeHHUs OT Bpemenu: Y(t), v, (1), a,(t) u CKOPOCTH OT BBICOTHI

Uy (Y)'
Kmo sacrno euoum eenuuue Lly.?iCOl:i MblCU, mom u cam NOOHUMAEmCs 00 MO20 Hce

VPOBHSL U BO3HOCUM MbIC/Ib CE0I0 HA MY JHCE GbICOM).
M. Monmenwo
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He orcenaii, umo6bwbl OvLno necue. XKenait, 4To0bl T€OE OBLIO JIyUILE.
Jcum Pou

E Ypox 15/15. g PEIIEHUE 3AJTAY

Ha kaky10 BBICOTY CMOsKkeT HIPBITHYTh YejioBek Ha JlyHe?
Ilens ypoxa: BeipaboTaTh aNropuTM pEIICHUs] KUHEMATHYECKUX 3a7ad M Ha

€TI0 IOMOMIIBIO PCIIUTH NMPEACTABIICHHBIC 3a/1a4u.

Tun ypoka: peumieHue 3aaad.
Oobopyoosanue: UCTOJNET OAUTUCTUYECKUM, TIMHEHKA.

IInan ypoka: 1. BerynurenbHas 4acTh
2. Ompoc
3. Pemienue 3amau
4. Pemenue 3aga4
5. 3aganue Ha TIOM

Il. Onpoc pynnamenrtanbHbiii. CBOOOIHOE MaCHHE.

3aoauu:

1.

[IpenenbHast CKOPOCTh MaJEHUs] YEJIOBEUECKOIo Tesla B Bo3ayxe okoio 55 M/c. C
KaKOW BBICOTHI JJOJIKHO TMaJIaTh TEJIO B BAKyyMe, YTOOBI IOCTHYb TaKOU CKOPOCTHU?

2. Ctpena BblllylIeHa U3 JIyKa BEPTUKAIBbHO BBEpX co ckopocThio 40 m/c. Ha kakyio
MaKCHMAaJIbHYIO BBICOTY OHa moaHuMaetcsi? CKOJIbKO BpEMEHU CTpelia MpoOyIeT B
BO3/IyXe, MIPEXK/IE YeM BO3BPATUTHCS OOPATHO HA 3eMJII0?

3. Kamens OpoleH ¢ BbICOTHI 28 M BEPTUKAJIbHO BBEPX C HAYAIBHOW CKOPOCTHIO 8
m/c. HaliguTe ckopocTh MaieHusl KaMHS Ha 3 MJTIO.

Bonpocwi:

1. Kycok Mena OpocarOT BEpTUKAJIbHO BBEPX, MOCIE YEro OH, JOCTUTHYB BBICIICH
TOYKHA TPACKTOPUM, MaaaeT BHU3. KakoBbl 3HAKU MNPOEKLIUU MEPEMEIICHUS,
IPOEKIUUA CKOPOCTU M MPOEKIMU YCKOPEHUS Ha BOCXOJSAIIEM W HUCXOISIIEM
y4acTKax TPACKTOPHUH ?

2. Beoring BecHold B uucroe mone, Ilers or BocTopra MIBBIPHYJI KaMeIIeK
BEPTHKAJIHLHO BBEPX cO CKOpOCcThI0 10 M/c. Kakas cKOpOCTh OKaXeTCsl y KaMeliKa
yepes 3 ¢?

3. HavanmpnHast ckopocTh OpOIIEHHOTO BBEpX Tella yMEHbIIMWIAch B 2 pasa. Bo
CKOJIBKO pa3 YMEHBIIWIACH BBICOTA TOAbEMA?

4. Ilyns BblllylieHAa W3 BUHTOBKM BEPTUKAIBHO BBEpPX. MOXXHO JM MOMMAaTh MYJIIO
pyKaMH B BbICHIEH TOUKE €€ TPaeKTOpuu?

5. Tlouemy Bocxopsmias cTpyst (pOHTaHA CIUIONTHAS, @ HUCXOAIIAS paclaaeTcs Ha
OTEJILHBIE YacTh?

6. Kak nHamo OpocuTh KaME€Hb C OaJKOHA, YTOOBI €ro CKOPOCTh NpPH TMAJCHUH HA

3eMJTIO Obli1a HAaMOOJIBIIEH?
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10.
11.

12.

13.

14.

6.
7.

8.
15

V.

Tspkenplil mpeAMET MOJBEIIEH HAa BEpPEBKE K BO3AYIIHOMY IIapy, PAaBHOMEPHO
MOJHUMAIOIIEMYCs ¢ HEKOTOPOM ckopocThio. Kak OyaeT ABurarhcs npeamer s
HaOroAaTeNs Ha 3eMile U Uil HaOJroJaTes Ha [ape, eciid BEPEBKY Iepepe3arh?
Teno Ha HEKOTOPOW BHOBb OTKPHITOM IJIAHETE CBOOOJHO Majano ¢ BbICOTHI 100
M. KakoBa Oblia cpenHsisi CKOPOCTh BO BpeMsl MaJ€HHUS M CKOJIBKO BPEMEHU
JUTHJIOCH MaJICHUE, €CIIU MPH yaape CKopocTh Tena 40 m/c?
Ha Beicote 100 M ¢ 01MHaKOBBIMU HaYaJIbHBIMH CKOPOCTSIMU OpOIIEH OJUH
KaMEHb BBEPX, IPYroi BHU3. Y KaKOro KaMHs 0OJIbIIE CKOPOCTh IIPH MaJI€HUN Ha
3emuo?
JIBDKHUK CKaThIBa€TCA C ropbl (HAKJIOHHAs TUIOCKOCTH) 3a BpeMs T. 3a Kakoe
BpEeMs OH CITYCTUTCS C TOPBI TaKoM ke (GopMbl, HO B 4 pa3a OoJblIero pazmepa?
Mensenpr ynan B AMy-TOBYIIKY riyouHoit 19,617 metpoB. Bpems ero manenus
coctaBuio 2,000 c. Kakoro nsera Obu1 MeaBeab?
W3 nByX TOYeK, paclojOKEHHBIX HAa OJHOW BEpPTUKAIU BOJIM3UM MOBEPXHOCTHU
3emiid, HA4YMHAIOT OJIHOBPEMEHHO MajnaTth JBa Tena. Kak Oyner MeHSThbC
PAcCTOSIHHE MEX]ly HUMH MPU CBOOOHOM MaJIeHUN?
Bona u3 bonbioro I'eiizepa Ha octpoBe Mcnannus BbiOpachIBaeTCsi Ha BBICOTY
40 — 60 M. c KaKOM CKOPOCTHIO OHA BBIPHIBAETCS U3 OTBEPCTHUS?
Ha kiuH, MI0CKOCTh KOTOPOTO COCTaBIISIET YIOJd « C TOPU30HTOM, IOJIOKWIIN
HebombIIoe Teno. Kakoe yckopeHue Hago cOOOLUTh KIMHY B TOPU3OHTAIEHOM
HaIPaBJICHUH, YTOOBI T€JI0 CBOOOAHO Majano?

AJITOPUTM PEIIEHUSI KHHEMATHYECKHNX 3AJTAY

BHuMaTenbHO MPOYTHTE YCIOBHE 3a/la4d M BBISICHUTE CMBICT BXOJSIIMX B HEE TEPMUHOB U
BBIPAKCHUM.

. KpaTKO 3alMMIIUTE YCJIOBHUE C IMOCICAYIOIIUM IIECPEBOIOM 3Ha4YCHUI (1)I/ISI/ILIGCKI/IX BCJIIMYHH B

equuuel cuctemMel CU.

. BrimmosiauTe COOTBGTCTByIOHII/Iﬁ YCJIOBHUIO 3a/la4i PUCYHOK HJIKM YEPTECK.
. BBI6epI/ITe CUCTEMY OTCUCTa: JTO Ipearnojaracr BBI60p T€JIa OTCYECTa, IIOJIOXKHUTCIBHOI'O

HaIIpaBJICHUA ocent KOOpJuHAT, HadaJila OTCYC€Ta BPEMCHU.

Vcranosure BUJ ABMIXKCHUA KaXJIOIro M3 TCI MW 3allMIIUTC KHUHEMATHYCCKHE YpPaBHCHMHA
ABMOKCHUA AJI KaXXA0I'0 TCJIa (ypaBHeHI/IH CKOpPOCTH U nepeMemeHI/m).

3anuImmnTe KUHEeMaTHYeCKUe YpaBHCHUS ABUKCHUA B IPOCKIUAX HA KOOPAUHATHBIC OCH.
HCHOJ’ILSYH BBIPpAKCHUS IJIA HpO@KHI/Iﬁ BCKTOPOB, HAaYAJIbHBIC U HOIIOJIHUTCIIBHBIC YCIIOBHA,
peUINTEC CUCTCMY ypaBHeHI/Iﬁ OTHOCHUTCIIBbHO HCKOMBIX BCJIIMYHH.

Breruucnute 3Ha4eHUs HCKOMBIX BCJINYHH, HpoaHaHHSHPYﬁTC PCUICHUC U 3allMIIUTC OTBCT.
KaKYIO (bOpMy CJICAYCT MPpUAATh >Keno6y, YTOOBI IIapyuK CKATbIBAJICA 3a MUHUMAJILHOC BperI‘.7

3aoauu.

1. Teno OpormeHo ¢ BeICOTHI 30 M BEPTUKAJIBHO BBEPX (BHHU3) CO CKOPOCTBIO 5 M/C.

Onpenem/ITe BpCMs II0JICTA TCJIA.

2. MaiieHpKas pakeTa, B3JeTaromias ¢ JIyHbBI, MOJHUMAETCS BBEPX C yCKOpPEHUEM 3
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2

M/c”. Yepes 40 ¢ nmocne Hayana ABMKEHUS OT HEE OTAEISAIOTCS MyCThle TOIUIMBHBIE

Oaku. Yepe3 kakoe BpeMs IOCJIE 3TOrO OHM YMAaayT Ha IMOBEPXHOCTb JIyHBI?
2

Yckopenue cBoOOIHOTO MaieHus paBHo 1,6 m/c”. baku otnenstorcs 6e3 Tomuka.

. Teno magaer BepTHKaIbHO BHHU3 € BbICOTHI 20 M 0€3 HavadbHON CKOpPOCTH.

Onpenenuts NyTh, NPOUICHHBIN TEJIOM 3a MOCIEAHIOI0 CEKYHY MaICHHUS.

. Bunau-Ilyx mnone3 Ha BBICOKUH-TIPEBBICOKMH Ay0 3a MEIOM W cBaimuics. 3a

MOCHEAHIOK CeKyHay naaeHuss Bunau-Ilyx mnponeren 20 merpoB. Beraumciure
BBICOTY BBICOKOTO-TIPEBBICOKOIO 1y0a.

. [IpbIras ¢ BBIIIKH, TJIOBEL] MOTPY3WIICS B BoJy Ha Tiyouny 2 m 3a 0,4 c¢. C kakum

CpCAHHUM YCKOPCHUCM JIBUT'AJICA TUIOBCII B BOIIC? C Kaxoii BEICOTHI OH HpI::II‘aJ'I?

. B Touke HauBwICHIETO nmoabeMa CHUTHAJIbHAA PAKCTa B3PbIBACTCA, IIPpU 3TOM

0o0pa3yercsi MHOXECTBO OCKOJIKOB, KOTOpBIE PAa3JIETAIOTCS BO BCE CTOPOHBI C
OJIMHAKOBBIMU MO MOJIYJIIO CKOpOCTsIMU. BpeMms mosiera ockoika, ynmaBIIEro Ha
3eMJII0 paHbllie IPYIUX, PaBHO 5 €, a BpeMs II0JIETa OCKOJIKA, YIIaBUIETO Ha 3€MJIIO
no3xe BceX, paBHO 10 c. OnpeaenuTe BbICOTY, HA KOTOPOW MPOU30LIEN B3pPbIB, U
CKOpPOCTb BbLIETA OCKOJIKOB.

. JIBa Tena HavaiM majaTh ¢ OJHOM M TOM € BBICOTHI ¢ MHTEpBAIOM ty = 5 ¢. Uepes

Kakoe BpeMs T MOclie Hayaia MajJieHus BTOPOro Tejla pAcCTOSIHUE MEXAY TelamMu
2

oyaer d = 200 m? Yckopenue cBoboHOr0 maaeHust g = 10 M/c”, conpoTHBICHUE

BO3/lyXa HE YYUTHIBATh.

8. Kamensb, magaromuii cB000HO O€3 HAYAIbHOW CKOPOCTH, TIPOJIETEN BTOPYIO MOJOBHUHY ITYTH 32
2 c. C kaKoi BBICOTBI OH Tagai’?

V. § 13.

1. CocraButh oOoOmaronryro Ttabmuny «lIpsiMonuHEitHOE PaBHOYCKOPEHHOE JIBHDKCHHEY,

2.

o Ol

UCIIOJIb3Ysl PUCYHKH, YEPTECIKU U TEKCTOBOM MaTepuall.
Kak wm3MeHsieTcsi CKOpOCTh M YCKOPEHHE Tella MPH €ro CIIyCKe C TIIaJKOW TOPKH, WMEIOIIeH
BBINTYKJIBIA (BOTHYTHIN) TIpO(riis?

. Kak u3meputpb cpenHiow myTeByto CKOpOCTh Teja, OpOIIEHHOTO BEPTUKAIBHO BBEPX?
. UToOBI H3MEpUTh CKOPOCTh [BIKYLIErOCsS TeJla, HYKHO 3aCTaBUTh €ro IMOJHUMATHCSA I10

HAKJIOHHOHN INTOCKOCTH M 3aceyb BBICOTY, Ha KOTOPYIO OHO IOAHUMETCH. O6OCHy1>iT€ 9TOT
croco0 HU3MEPCHUA CKOPOCTH TEJIA.

. OHpeI[eJ'II/ITL CKOPOCTD, INOJIYUCHHYIO IIPU TOJIYKE, ITPU BalICM HPBIKKE BEPTUKAJIBHO BBEPX.
. Kaxkoii Yr'oJI HakJIOHa JOJI’)KHA UMCTh KPbIIlia, YTOOBI BOJa CTCKaJja 3a MUHUMAJIbHOC BpeMH?
. Manenbkuit ynpymﬁ HIapuK MmagacT BEPTUKAJIBbHO HaA INIOCKOCTh, HAKIIOHCHHYIO IO YI'TIOM & K

ropu3oHTy. BepHo 11, 4TO paccTOsSHUS MEXIY MOCIeA0BaTeIbHBIMUA TOYKAaMHU YIApOB PacTyT B
apudmernyeckoil mporpeccun? Y apsl mapuka abCoIOTHO YIIPYyTHUE.

. C Kako¥ MHHHMAaJIbHOM Ha4YaJIbHOM CKOPOCTBIO HYXHO 6pOCI/ITB BCPTHUKAJILHO BBCPX TCIIO,

9T00OBI OHO IpoIIo myTh 100 M?

. C xakoil CKOPOCTbIO HY’KHO OpPOCHUTB BBEpPX TeJO, YTOOBI 32 6 ¢ OHO mpowio nyTs 100 M?

50



A3biK uzuxu - 2mo A3b6lK GU3UYEeCKUX 8eIUUUH, HA OCHOBE UCHONb308AHUS
KOMOPbIX popMUPYIOMCsL U 3aKOHbL, U NPUHYUNDL, U MEOPUU.
B.H. Mowanckuti

LYPOK 1 6/16& CKOPOCTHh U YCKOPEHUE IIPU BPAIIIATEJBHOM
JABUXEHUU TEJIA.

B xakoii MOMEHT He00X0IUMO OTIYCTUTH MPALLY, YTOObI OHA MONAJIA B HeJb?

Ileny ypoxa: Jlathb TmpeACTaBICHUE O HANPABICHUH CKOPOCTH IPHU

KPUBOJIMHEWHOM JBWKEHHH. BbiBecTn Gopmyny s OnpeaeieHus MoJyniei
HOPMaJIbHOTO U TAHTEHIIUAILHOTO YCKOPEHUA. :
Tun ypoka: KOMOVHUPOBAHHBIN.
Obopyooeanue: TUCK BPAIIAIOIINICSA C TPUHAIIICKHOCTIMH.

IInan ypoka: 1. BerymurenbHas 4acTh
2. Ompoc
3. OObsicHeHme
4. 3akperieHue
5. 3aganue Ha 1OM

I1. Onpoc pynnamenTanpHbIi. [IpsiMonrHEHOE PAaBHOYCKOPEHHOE ABIKCHUE.

3aoauu:

1. Teno OpocaroT BepTHKadbHO BBepX. HalOmiomarenb 3amMedyaeT MPOMEKYTOK
BPEMEHH 3 ¢ MEXIy JBYMS MOMEHTaMH, KOTJa TEJIO HaXoAWTcs Ha BbicoTe 10 M.
HaliTn HauanbHYIO CKOPOCTH TE€a U BPEMS €0 ABUKEHUS.

2. ]Ia kamHsI OpoOIIEHBl M3 OJHOW TOYKU C OJIMHAKOBBIMU CKOPOCTSIMU: OIUH -
BEPTUKAIBHO BBEpPX, APYroil - BEpTHKaIbHO BHU3. OHM ynaaud Ha 3EMIIO C
uHTepBaioM BpemMeHH 5 c¢. C Kakoil CKOpPOCTbIO ObUIM OpOIIeHbl KaMHH?
ComnpoTuBieHrE BO3AyXa HE YUUTHIBATD.

3. Onpenenutb, Kak OTHOCUTCS BpEMs MPOXOKIEHUS CBOOOTHO MAJAIONINM TEJIOM
NEPBOI OJIOBUHBI MyTH KO BPEMEHH MPOXO0KICHHUS UM BTOPOU MOJOBUHBI.

Bonpocwi:

1. KameHb nepBYIO MOJIOBUHY IyTH ABUKETCS 3aMEIJIEHHO, @ BTOPYIO — YCKOPEHHO.
O3HavaeT 1M 3TO, YTO B INEPBOM ClIy4a€ €ro YCKOPEHUE OTPHULATEIBHO, a BO
BTOPYIO — MOJIOKUTEIBHO?

2. CTanbHOM MIApUK MEPUOINYECKH TOIMPHITUBAET HA CTATBHON IJTUTE C TIepuoaoM 1
c. Ha kaky1o BbICOTY OH MOJJHUMAETCS ?

3. Joxaxute rpaguuecku, 4To Ipu OPOCKE Tela BEPTUKAIBLHO BBEPX C MMOBEPXHOCTHU
3emun, BpeMs MOAbEMa Tela Ha MaKCUMAJIbHYIO BBICOTY PaBHO BpPEMEHHU €ro
najieHust Ha 3eMIIIO.

4. ITo HaKJIOHHOM JTIOCKE MYCTHJIM KaTUThCA CHU3Y-BBepX mapuk. Ha paccrosuuu 30
CM OT HayaJIbHOTO TOJIOKCHUS IapuK MOOBIBAI ABAXKIbI: 4epe3 1 ¢ u uepe3 3 ¢

rocje Havasia ABvkeHus. Haiiaure BCE Bpemsl IBUKEHHUS IIAPUKA.
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5. Kakoii pomkHa OBITh HauyajabHas CKOPOCTb KaMHs, OpOILIEHHOIO C 3€MJIHU
BEPTUKAJIBHO BBEPX, YTOOBI 3a YETBEPTYI0 CEKYyHAY TMocie Opocka €ro
nepemelnieHre ObUIo PaBHO HYJIO?

6. C moBepXHOCTH 3eMJIM BEPTHKAIBHO BBEpX OpocaioT kamemiek. Bo ckonbko pa3s
NepeMelIeHe KaMellka 3a MEpBYI0 IOJOBUHY BpPEMEHHM MoabeMa OoJblIe
NepeMeNIeHHs 32 BTOPYIO MTOJIOBUHY ?

7. Jloka3zaTh, 4YTO MpU CBOOOJHOM JBMKEHHWU TeJ BOJIM3U MOBEPXHOCTU 3eMIM UX
OTHOCHUTEJIbHAsI CKOPOCTh MOCTOSIHHA.

8. Yckopenue cBoboHOTO najeHus Ha JlyHe B mIeCTh pa3 MEHbIIE, YEM Ha 3eMie.
O3HavaeT JM 3TO, YTO NPH MPOYMX PABHBIX YCIOBUAX 4YelIOBeK Ha JlyHe
HNOANPBITHET B LIECTh pa3 BhIIIE, YEM Ha 3emiie?

9. Boznymsbslii map mnogHuMaercsd paBHoOMepHo. K HemMy Ha HHUTKE MOJABEIICHA
rupbka. ONUIINUTE JBUKEHUE TUPHKHU MOCIIE MEePEKUTaHUs HUTKH.

I1l. KpuBosinHeiiHOe JaBM:KeHMe (TPACKTOpUS - KpHUBas JIMHUSA: OKPYKHOCTbD,

AIUIUIIC, Mapadona, runepoona u 1.1.). [IpuMepsl: 1BUXKEHUE Tena, OPOIIEHHOTO MO/

YIJI0M K TOPU30HTY, JBUKEHUE UCKYCCTBEHHOTO CITyTHUKA 3€MJIH, MJIAHET U T.]I.

KpuBonuneitHoe ABMKEHUE HA TUIOCKOCTU. Kak U3MEpUTh CpeIHIO CKOPOCTh Tea?

€ro MrHOBEHHYIO ckopocTh? Kak HampaBieH BEKTOp MTHOBEHHOH CKOPOCTH IMpHU

KpUBOJMHENHOM JBMXeHUH? JleMoHcTpanus. MrHoBeHHass CKOPOCTh TeJa B

4 JII000i TOYKeE KPHWBOJHHEHHOM TPAeKTOPUH

HAMNPABJICHA 10 KAaCATEJbHOH K TPACKTOPUM B ITOH

TouKke. BekTop ckopocTH Bceraa HampasbJieH 10

KacaTeJbHOM K TPAeKTOPUM B TOM TOYKe, 4epe3

KOTOPYI0 NPOXOAMT JBHKylIeecsa Teao! [Ipumepsr:

VV><

UCKPBI OT TOYHJILHOTO KPyra, OpBI3TH OT KOJIeC OYKCYIOIIETro aBTOMOOUIIS.
N3meHeHne MOAynsi W HalpaBiIeHUS CKOPOCTH MPU KPHUBOJIMHEHHOM JABUKEHUH.
JIro60e KpUBOJIMHEIHOE ABMIKEHHE - KaK KOMOWHAIIMS PAaBHOMEPHBIX JABMIKEHHH 110
JlyraM OKPYHOCTEU.

PaBHoMepHOe  BpamarTejJbHOe  JABUKEHHMe.  [lpuMepbl:  JBHKCHME  IIAPHKa,
pacKpyuuMBaeMoro Ha BepeBke, JBrkeHue JIyHbl Bokpyr 3emuu. IIpu TakoMm JIBH)KEHUU CKOPOCTh
ocTaeTcs IOCTOSIHHOM IO MOJIY/II0, HO €€ HallpaBlIeHHE HEeNpepbhlBHO H3MeHseTcs. Bekrop
U3MEHEHMs CKOPOCTH U BEeKTOp yckopeHus. Eciu At — 0, o ¢ — 0, u,
CIIeIOBATENIbHO, BEKTOp AU HampaBleH K LEHTPY OKPYKHOCTH.
YckopeHue Tesa, PaBHOMEPHO JABMKYLIErocss IO
OKPY’KHOCTH - HEHTPOCTPEMHUTEIbHOE, T.€. HAIPABJIEHO IO
paauycy OKpY>KHOCTH K €€ IeHTpY.

CdhopmynupyiiTe NpaBUiIO BBIYUTAHUS BEKTOPOB!

AG _ Av_S _vAt v*

=22 > _v

At v R R "R
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LentpocrpemutensHoe yckopeHue CONHEYHOM CHCTEMBl OpU OpPOUTATBFHOM JIBKCHHUU B
lanaktuke: 0,00000000022 m/c?, UEHTPOCTPEMHUTEILHOE YCKOPEHHE 3eMId IMpH OpOUTAIHLHOM
nsxkeHun Bokpyr Comxana: 0,006 m/c2.

HeynuButenbHO, 4TO MOAYIb HEHTPOCTPEMUTEIBLHOTO YCKOPEHUS 3aBUCUT OT v U R.
Ilouemy HeyauBuTeNnbHO? ECIM yCKOpEHHME NEPINEHIUKYISIPHO CKOPOCTH O, TO

CKOPOCTb HE MOXKET U3MEHUTHCA 0 MoayJt0? [louemy?
Ecnu ckopocTh Tena, IBMKYILIErocsl 0 OKPYKHOCTH, U3MEHSETCS U 10 MOAYJI0 (HEpaBHOMEPHOE
IBIKCHHE), TO Hapsjy C LCHTPOCTPEMHTCIBHBIM YCKOPEHHeM &  OyJer HMeTb MeCTO u

5 TaHICHIHATBHOE YCKOPeHHEe d_. YCKOpPEHHE IO IyTH CICAOBAHMS TEIa

Yo o S
" Al_j Ha3bIBAKOT TaHICHUOUAJIBbHBIM, a IMICPHCHAUKYIAPHO — HOPMAaJIbHBIM.
— 3 . AU Av, Ao
) Avy, IMonHoe yckopenne d = — = —~ +— Mo/y/b TaHT€HIMAILHOIO
At At At
PRI a=al+al
YCKOpEeHHs: a, = ot OJlyJIb ITOJTHOTO YCKOPEHHS: & = /& o
IV. 3a0auu:

1. BoeHHblil caMoOieT MNHKUPYET MO BEPTUKAIM HAaBCTPEYy TOPU3OHTAIBHOMN
MOBEPXHOCTH 3eMiu co ckopocTbio 720 km/u. Ilpeamonoxum, 4To camoyeT
BBIXOJUT W3 MUKE MO JyTre BEPTUKAIBLHON OKPYKHOCTH C IMOCTOSTHHOM CKOPOCTBIO.
HaiiTu MUHUMaNBbHYIO BBICOTY, Ha KOTOPOW HAUYMHAETCS BBIXOJ U3 MUKUPOBAHUS,

€CJIM YCKOPEHUE MPHU 3TOM HE MPEBBILIACT 8Q.

bes mupkynns MoXHO HapuCOBaTh, HE OTPHIBAs PYKHU, MOUTH HICATbHYIO OKPYXKHOCTb, €CIIH B apMUU
JIBa ToJa KPYTUTb MSICOPYOKY!

2. Ha xakyro MakCHMaJbHYIO BBICOTY TOJHHUMAIOTCS OpBI3TH C KOJEC MAITUHBI
munepa ToHkH «®Dopmyna-1», Korma OH B JOXKIJIUBYIO TIOTONY JIBIDKETCS 0e3
MPOCKAITB3bIBAHHS IO TPACCE CO CKOPOCThIO 252 km/u? BrusiHuem armocdepsl Ha
OJIET Karesb IpeHeOpeyb.

V. § 14-15. Yp. 6, Ne 1,2.

1. MoXHO pPacKpyTHUTh BEAPO C BOJOW B BEPTUKAIbHOW TIUIOCKOCTH M HE Pa3lUTh BOJY NPH
YCIIOBHH, YTO IIEHTPOCTPEMHUTEIBHOEC YCKOpPEHHE OYyJIeT HE MEHbIIE YCKOPEHHUs CBOOOJHOTO

nageHus. Eciu pamuyc meriau, oOpa3dyemMoil pykodl M pydkoid Beapa, paBeH 1 M, TO KakoBa
HeoOxouMast 71 3Toro ckopocth? Kakum 10mkHO ObITH BpeMs 0AHOTO 00opoTa?

Yenosex Ooadxcern 6epumv, 4mo HENOCMUNICUMOe
NOCIMUIICUMO, UHAYe OH He OyOem Ucciedo8ams.
U. I'eme

E Ypox 17/17. g KHUHEMATHUKA PABHOMEPHOI'O BPAINATEJIBHOI'O
JABUKEHUSA

Bpameﬂne IIyJIM B IMOJIETEC U IBUKCHHUE €€ EHTPAa MaCC HUKAK He BJMAIOT IPYyr Ha Apyra.
l[eflb YpPOKa: BBectu OCHOBHBIC TIOHSTHSI KHHEMATHKHU BpamaTcJIbHOIO

JBH>KEHUS U TIOJIYUYUTh YPABHEHUS IBUKCHUS.
Tun ypoka: KOMOMHUPOBAHHBI.

Obopyoosanue: CTpoOOCKOII, TUCK BPAIIAIOMIAUCS C IPUHAIIC)KHOCTIMH.
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IInan ypoka: 1. BerynurenbHas 4acTb

2. Onpoc - A AeS

3. O0ObsAcHeHHE 41 ”

4. 3akpenneHue . O\ ‘

5. 3ananue Ha J10M . . e
Il. Onpoc pynmamenTansueii. 1. KpuBonuueiinoe ABUWXeHME. NP

2.

YckopeHrue mpu paBHOMEPHOM BpallaTEIIbHOM JIBUKECHHHU. 3. YCKOpPEHUE NpHU

PaBHOYCKOPEHHOM BpaIllaTEJIbHOM JIBUKECHUU.

3aoauu:

1.

[Ipy paBHOMEpPHOM JIBIKEHHWH IO OKPYKHOCTH TEJIO TMPOXOAUT 5 M 3a 2 C.
OnpenenuTs BETUYHMHY EHTPOCTPEMHUTEIBHOTO YCKOPESHHS TEJla, €CITH €T0 TIEPHO.T
oOparenus 5 c.

. IIpenMer nBMXKETCA 1O OKPYXKHOCTM paauyca 2,9 M U HCHBITHIBAET

HEeHTpocTpeMuTenbHoe yckopeHnue 3g. Kakoa ckopocts npenmera? KakoB nepuos
ero IBHKEHUS?

. Bnanmu ot Bcex npyrux Tei, B MIyOMHAX KOCMOCA, JABMXKETCS JIETarollasl Tapemka.

E€ ckopocTth B HEKOTOphI MOMeHT BpemeHu paBHa 200 wm/c. ITunor xouer
IOPOU3BECTH MAHEBpP, B pe3yJlbTaTe KOTOPOrO CKOPOCTb OyJeT HallpaBleHa
NEPIECHIUKYISPHO HavalbHOMY HampasieHuto (moa yrioM 90 rpaaycoB)
OCTaHETCsl TakoM K€ MO BEJMYMHE KakK JI0 MaHeBpa. YCKOpEHHE Kopaliss He
JIOIKHO MPEBBIIIATH 3aJaHHOM BemmunHbl 80 M/c”. HaiiiuTe MHUHHMANbHOE BPeMs
MaHEBDA.

. HaliTu nuHeiiHyI0 CKOpPOCTh M IIEHTPOCTPEMUTEIBHOE YCKOPEHHE TOUYKH Ha

mupoTe 60°. Cuutath paaguyc 3emiau 6400 k.

. IToe3n BBE3XKaeT Ha 3aKPYIJICHHBIM y4aCTOK MYTH C HAa4YaJlbHOM CKOpOCThbIO 54

KM/4 ¥ TPOXOJHUT paBHOYCKOpeHHO paccrosare 600 M 3a Bpems 30 c. Pagmyc
3akpyrienust 1 kM. HaliT ckOpocTh U MONMHOE YCKOPEHHE Moe3/1a B KOHIE ATOTO
y4acTKa IyTH.

Bonpocwi:

1.

Kak onpenenuts pagnyc OKpy»KHOCTH, 10 KOTOPOM JBUXKETCS HA TEJIO, HA KAKOM-
1100 yJacTKe KPUBOJIMHEWHON TpaeKTopuu?
VYkaxure nABa ciyyas JABWKECHUS TeJl, B KOTOPBIX HOPMAJIBHOE YCKOPEHUE

obOpamiaercst B HyJdb? Touka — OKPYKHOCTb C PaJHycOM, PaBHBIM HYJIIO, a HpsMas —
OKPYXXHOCTb C paIiyCOM, PaBHbIM OECKOHEYHOCTH.

YkaxuTe aBa CIy4as JABWKCHHS TEJI, B KOTOPBHIX TaHTCHIMAJIHHOE YCKOPCHHE
oOparmraercsi B Hyb?

Kak wu3MeHsieTcss yroil MeXIy CKOPOCThIO M YCKOPEHHEM Yy Teja, KOTOPOe
HAYMHACT JIBUTATHCS 110 OKPYKHOCTHU C BO3PACTAIOIICH CKOPOCTHIO?
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5. Ilom kakuMm yriaom - OCTPbIM WM TYObIM - HAIpaBJI€HO MOJHOE YCKOPEHHE
OTHOCUTEIBHO CKOPOCTHM aBTOMOOWJS, KOIJa BOJUTENIb TOPMO3UT Ha
3aKpPYyTJIEHHOM Y4acTKe 10poru?

6. Kakme wu3 mnepeuuciaeHHbIX Tea JBWXKYTCS C yckopenwem: JlyHa, nudr,
aBTOMOOWJIL Ha TTOBOPOTE, JTBDKHUK HAa TPAMIUIMHE, Y€JIOBEK Ha cKayatope?

7. Touka ABUXKETCS IO OKPYKHOCTU pajuyca 2 M C IMOCTOSHHBIM IO MOJIYJIIO
EHTPOCTPEMHUTEIBHBIM YCKOPEHHEM 8 M/c’. Ompe/ienTh MOLYIb IIePeMEIIeHHS
TOUYKH 32 BPEMSI T C.

8. Ha kakoll yrona moBepHETCS 4acoBasl CTpeJiKa, €CJIM €€ KOHEl, JBUTasCh I10
OKPYXHOCTH, MMPOUJIET MyTh, PABHBIN JJIMHE CTPEIIKHU?

9. Moxer 1M TeN0 HUMEThb CKOPOCTh, IOCTOSHHYIO 10 BEJIWYMHE, TpHU
U3MEHSIIOIIEMCSI BEKTOPE CKOPOCTU?

10. YeMy paBeH paJuyc KpUBU3HBI IIUKIOHUIBI B BEpXHEH TOUKe?

2 2
2
B HCO c uentpom koseca a = L ,aBHCO c3emieit a= ( ;)
r

1. PaBHOMepHOG ABHIKCHUC TCJIa II0 OKPYKXHOCTH. HpI/IMCpBI ABHKCHHUA II0

, 0TKyna R =4r.

OKPY>KHOCTH:
e ['py30BUK ABMKETCS MO MOCTY C paAMyCOM KpUBH3HHI R.

ATIieT KpyTHUT 1Iap B pyKe Nepes] TeM, Kak OpOCUTH €ro.

Kocmuueckast craHius JeTaer no Kpyry HaJi OBEPXHOCTBIO 3€MIIH.

KaradoT Bpaiaercst Ha paCKpydeHHOM KOJIeCce BEJIOCHUTIE A,

OcHOBHBIE IOHATHA:

1. Ilepuox oopamenus (T) - MPOMeKYTOK BpeMeHHU, B TeUeHHE KOTOPOIrO TeJIO
CcOBepIIAET OMH MOJHBIH 000pPOT BOKPYT 0CH BpallleHHUsl.

t 2R 47°R
N T]=[c ) = ; Au = .
N [ ] [ ] v T a T2

2. YacroTa odpamieHus (N) - YUCJI0 000POTOB, COBEPIIAEMBIX TEJIOM 32 e THHUILY

"
B mummdoBanpHbIX (IPEHM3MOHHBIX) CTaHKaX 4acToTa BpalleHus mmuHaenas mocruraer 300000
0o0/MHH TIpH Auamerpe oOpabaTbiBaeMoro orBepcTuss 1 mm. @u3uKU B aOOpaTOpUH pa3orHau
HAHOYACTHUIBI KPEMHHUS 10 PEKOPAHOM U BCEX M3BECTHBIX BPALIAIOIIMXCS TN CKOPOCTH - Oojee

MUJIIHapAa 060pOTOB B CeKyH Y. Jlydine TEeHHUCUCTBI MEpa CIIOCOOHBI yIapoOM CIIpaBa C OTCKOKa
npuaate Mgy BpaiieHue B 2700 000poToB B MUHYTY 1 naxe cBbiie 5000 0600poTOB B MHHYTY.

3. ¥Yroa noBopota (¢) - yroji, Ha KOTOpPbIii MOBOPaYMBaETCs TeJI0 .
3a JaHHBIN POMEKYTOK BPeMEHHU, M3MepsieMbli B paguaHaXx. ‘
LenTpanbHplii yros, omnuparomuiics Ha Jyry B 1°, uMmeeT BenauuuHy 1°,
LEHTPATBHBINA YTOJI, ONMUPAIOIINICS HA IyTY, JUIMHOW B 1 paanyc, UMeeT BETUIHHY

1 paguan. Tak Kak qyra — 3T0 4YacTh OKPY:KHOCTH, HAWTH JAJTUHY IYTH MOKHO,
BBIYHMCJIHUB, KAKYIO J0JI0 3TA yra COCTABJISACT OT JJIMHbI OKPYKHOCTH.

T=

BpeMeHH. N = %; [n]=[c*]=[06/c]; v =2 7-Rn; a,=4x°n"R.
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4. YriaoBasi CKOpocTh (®) - CBOWCTBO PAaBHOMEPHO BpAIIAIONIErOCs TeJa,

u3MepsieMoe OTHOLICHHEM M3MEHEHHUs YIJVIa OBOPOTA K NMPOMEKYTKY BPEMEHH,

3a KOTOpLIﬁ 3TO0 UBSMEHCHUE MPOU3011LJI0.

w =

%; [w] = [c™] = [paw/c]; » = 2?7[ =2zn;v=wR; a,= R

3Haem kadcowlil uHdCenep: 83 pagHo omeza 3p!
HanpapieHune BeKTOpa YrjioBOi CKOPOCTH Ompeae/sieTcsi ¢ MOMONIIbI0 NMPaBWJia

NpaBoil pyKkH (IpaBWJia NPaBoOro BUHTA, MPABOH PYKH WIH 0ypaBYHKa).

AHanoruss MexJ1y pPaBHOMEPHBIM [BH)KEHHUEM [0 OKPYXHOCTH W PAaBHOMEPHBIM

HpHMOHHHCﬁHBIM JABHIKCHHUCM.

IIpsiMoIMHEeHOE IBUKEHHE BpamareabHoe IBUHKEHUE

X - KOOpJAMHATa TeJa ¢ - yroj moBOpoTa

X, - Ha4aJIbHasl KOOpAMHATA TeJla ¢, - HAYaJIbHBINA YT OJ

v, - TPOEKIIUSI CKOPOCTH Tela ®,- TTPOEKIIMS YIIIOBOM CKOPOCTH Teja

X =X, + v,1- ypaBHEeHUE IBUKECHUS ¢ = @o + ;1 - ypaBHEHUE NBUKCHUS.

JonmonuurteabHass uHpopmanusa. KuneMarnyeckue cXeMbl:

nl r2

1. PemenHas nmepenaua: wili = wol; — — = —.

n2 rl
nl ZZ

2. 3yOuarasi nepegada: mily = wol, —» — = —.

I"]2 Zl

3. llemnas mepegaya - 3TO Ilepegada MEXaHHWYCCKOW DSHEPruM IIpH
IIOMOIITHN rHOKOro 3JIEMEHTA - LI, 3a CU€T Ccull 3alCIIJICHUA. MoskeT UMETh Kak IIOCTOSIHHOC,
TaK ¥ IEPEMEHHOE MEePeIaTOYHOe YUCIO0 (HampuMmep, 1emHoi BapuaTop). CoCTOUT U3 BemyIieh
U BEIOMOM 3BE3J0YKM M lenu. llenb COCTOMT W3 MOABWKHBIX 3BEHbEB. llenHas mnepemaua
IIPUMCHAIOTCA B CEBCKOXO03IHCTBEHHBIX MalllMHax, BCJIOCHUIICAaX, MOTOIIMKIAX, aBTOMO6I/IJ'I5[X,
CTPOUTCIBbHO-AOPOXHBIX MAIlllMHAX, B He(bTSIHOM O60py,Z[OBaHI/II/I uT. A

IV. 3aoauu:

1. [Ipu moaweme Tpy3a yebenkoit, 6apaban muameTpoM 24 cMm coBepiiaeT 1 o6/c.
Onpenenute, ¢ Kakol CKOPOCThIO TOAHUMAETCS TPY3.

2. UtoOB1 00ecmeunTh YCTOMYHMBBIA TMOJIET IMyJH, B KaHAJ€ CTBOJA OTHECTPEIHLHOTO
OpYXKHsl JEJal0T BUHTOBYIO Hape3Ky. BHyTpu cTBona jiuHOM 1 M mmyns aenaer
OJIMH TIOJIHBIA 000POT U BbUIETaeT cO ckopocThio 800 m/c. OnpenenuTs BpeMs, B
TEYCHHE KOTOPOTO IyJisl JABMKETCS BHYTPH CTBOJA M YAacTOTy OOpallieHus MMyIu
HpI/I BBIJICTEC (BI/IHTOBKa). Hynﬂ COBPCMCHHOI'0 ITHCTOJICTAa BpallacTCA C YacTOTOH OKOJIO
3000 06/c mpu ckopocTu BbLIeTa nopsiaka 600 m/c.

3.3a CKOJIBKO CEKYyH]I KOJECO, BpallasiCh PaBHOMEPHO C YIJIOBOH CKOPOCTBIO 47
pan/c, cnenmaet 100 060poTOB?

4. ABTOMOOWIIb JABUKETCS CO CKOPOCTBIO 72 KM/4. CKOJBKO OOOPOTOB B CEKYHIY

ACIAT €ro KoOJICCa, €CJIHN OH IIO IIOCCEC KAaTHUTCA 0e3 CKOJIB)XXCHHA, a BHEIITHU M
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auaMeTp Mokpsiek kojec paBeH 60 cM? (MoXHO npeacTaBuTh, 4YTO aBTOMOOUIIb
HETIOJIBUKEH, a 1I0CCEe €/IeT HaBCTPEeuy.)

5. Bo ckomnbko pa3 nuHeHHas CKOPOCTh TOYKH 000/1a Kojeca paguycoM § ¢cM OoJibliie
JUHEWHOU CKOPOCTH TOYKH, PACTOJIONKEHHOW Ha 3 cM OJMKEe K OCHU BpalleHUs
Kojeca?

6. /I[Ba mKuBa CBsI3aHBl OECKOHEUYHBIM pEMHEM. Paauychl
mkuBoB I = 10 cM u R = 20 cMm. Ilepuoy oOpaiienus mkuBa e
MeHblero paguyca T; = 0,2 ¢. HaiiTu nuMHElHHYI0 CKOpPOCTH
TOUYEK PEMHSA V U Nlepuo oOpalieHus I, BTOpOro MIKKUBA.

7. DxcnepumenTaTtop [rok npoberaet no craauony ofauH kpyr 3a 20 c. Ecnu ['mrok
U ero Apyr TeopeTuk bar crapTyloT ¢ oAaHOro Mecta W NOOEryT Mo JOpPOXKKE
CTaJIMOHAa B pa3HbIE CTOPOHBI, TO OHU BCTpeTsTCs yepe3 12 c. 3a kakoe Bpems bar
POOEKUT OAUH KPyT?

8. Uepes kakoe BpeMsi MOBTOPSIOTCS MPOTUBOCTOsIHUSA 3emun U Mapcea, ecnu T, = 1
rog,a T, = 1,8 roga?

9. BepxHwmii Kpail JIECTHHUIIBI, IPUCTABIIEHHON K CTE€HE, CKOJB3UT IO CTEHE CO CKOPOCThIO L = 1,5
M/c. HaiiTu ckopocTh U HMKHETrO Kpas, CKOJB3SIIEro MO TO0Jy, B TOT MOMEHT, KOTJa yroJ o
MEX1y JIECTHHUIIEH U TOPU30HTOM paBeH 60°.

Bonpocwi:

1. Yro anuHHEE — rpaayc MHUPOTHI WIHA IPagyc AOITOTHI?

2. Bo ckonbKko pa3 yrioBasi CKOPOCTb BpalleHUs! 3eMJId BOKPYT CBOEH OcH OOJbIIe

yIJI0BOM CKOpOCTH obpaiienust 3emir BOkpyr CosHia?
3. BroIpazute B paguaHax yroJy, Ha KOTOPBI MTOBOpAYyMBAETCA 4acoBas CTpeska 3a 1
q; 4; 6; 12; 24 4.

4. Teno nmoBepHynock paBHoMepHO Ha 10 paz 3a 5 c. Uemy paBHa yrioBas CKOPOCTh
U 4TO O3HAYAET MOJYUYECHHBIN pe3ybTaT?

5. Uemy paBHO nepemerieHue Teia 3a 45 ¢, nepuoj oopamenus koroporo 10 c?

6. Tank aBmwxketcs co ckopocThio 20 M/c. C Kakoil CKOPOCTBIO OTHOCHTEIIBHO 3€MIIH
JIBUYKETCSI BEPXHSIS YACTh I'yCEHULIbI?

/. MarepuanbHasl TOYKa 3a JB€ CEKYH]Ibl MIPOILIA TPETh OKPYKXHOCTH. Onpenenure
IIEPUOJ U YACTOTY €€ 0OpalleHusI.

8. Yacrora BpamieHusi Bo3aymiHOro BuHTa camosiera 1500 o6/mMuH. CKOITBKO

000poTOB caenaet BUHT Ha TTyTH 90 KM mipu ckopocTH nonera 180 km/4a?

9. KakoBa nuHeiHas CKOPOCTh KOHIIA YaCOBOM CTpesku 4acoB Ha Cracckoi OarrHe

Mockosckoro Kpemis, ecnu aivHa ctpenku 3,5 m?
10. IlpuBenute MpUMEPHI, KOTJA JBE TOYKH JBIDKYTCS C Pa3HBIMU MO MOMYJIIO, HO

OJHMHAKOBBIMH II0 HAIIPABJICHHUIO CKOPOCTAMM, IIpHU ITOM PACCTOAHHC MCKIAY

TOYKaMH HC N3MCHICTCA.
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11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

V.
1.

2.

[Ipu yBenuueHuu B 4 paza paauyca KpyroBoi OpOUTHI HCKYCCTBEHHOT'O CITyTHHKA
IUTAHEeTHl MEepUoJ] ero oOpanieHus: ypeauurBaercs B 8 pa3. Bo ckosbKko pa3 U Kak
U3MEHSIETCS] CKOPOCTh ABUKEHUS CIYTHHUKA MO OpouTe?

Ecnu aBTOMOOMIBL €I€T € MOCTOSHHOM CKOPOCThIO, TO KakKoe JBHU)KEHUE
COBEPIIAET IIMI IPOTEKTOPA KOJIECA OTHOCUTEIIBHO BOIUTEIA?

Jluck ¢ paguanbHOM MOJOCOM paBHOMEPHO Bpamaercs ¢ yactorod 20 ob/c B
TEMHON KOMHAaT€ M OCBAIIAETCA CTPOOOCKONOM ¢ YacToTod 60 BCHbIIEK B
cekyHay. CKOJBKO HEMOJABMXKHBIX paJuajbHBIX TOJOC OyIeT BHUIETh
HaOmoaarens?

[Ipu e3ne Ha Benocumnene 0e3 3aHETO Kpblila IPsi3b C KOJEca MonajaeT Ha CIUHY
Benocuneaucty. Kak ato nonydaercs?

Py4ynple MexaHMYeckne Yachl MMEIOT MHHYTHYIO CTpPEJIKYy B MOJTOpa pasa
JUIMHHEE 4acOBOM. BO CKONBKO pa3 OTIMYAIOTCA JMHENHBIE CKOPOCTH BpallCHUS
KOHIIa MUHYTHOM M 4aCOBOW CTPEIOK?

Ecaim cMoTpeTp Ha OKHa JBMKYLIErocsl II0€3/1a, TO JIEPEBbS, KOTOPHIE
PacIoIOKeHbl OJIHKe, MPOHOCATCS MUMO Hac ObICTpee, a JallbHUE — MEIJICHHO.
[Touemy?

Ilox KakuM yrjioM BHJIEH HOTOTh Ha BallleM MU3UHLE?

KakoBBI TOCTOMHCTBA U HEJOCTATKH, HAIIPUMEp, LENHON nepenadn?

IloueMy TEHb OT HHU3KO JIETAIIErO0 CaMoJieTa IIEPEMEINAECTCS 10 3EMHOM
IIOBEPXHOCTH OBbICTpEE, YEM TEHb OT 00JIaKOB?

Korna xurenu 3emnu nBuxytes ObicTpee BOKpyr CoiHIAa — B MOJJEHb WIH B
MOJIHOYB?

CKoOJBKO pa3 B CYyTKU MUHYTHAs M 4acoBasi CTpeJika COBMaAaoT?
§ 17, 18. Ymp. 8§, Ne 3-5

[To ropu3oHTaNBHON IJIOCKOCTH CO CKOPOCTHIO KaTUTCs 0e3 mpockalib3biBaHus 00pyd. KakoBbl
MTHOBEHHBIE CKOPOCTH BEPXHEH M HIDKHEW TOYKK oOpyda?

HNurepecubiii pakt. [Ton-muTpoBas OyThUIKa MOCKOBCKOW 0CO00# BOJKH cTomia 2,87 pyoOis, a
yerBepTuHa — 1,49 pyOis. MaremaTHKu JOTaAaiuch, YTO €CJIM CTOUMOCTD YETBEPTUHBI BO3BECTU
B CTENEHb CTOUMOCTHU MOJUIUTPOBKHU, TO Y HUX MOJIYyYUTCS. .. "7

. YueHuk POCTOM 1,8 M CTOHT Ha 9KBATOPC. Hackomnbko CKOPOCTb BpalllICHUS €TI0 I'OJIOBBI 0oJIBIIIE

CKOPOCTH Bpalll€CHHA €TI0 HOT?

. Jloma Bo3bMHTE JTHOOOW MpPEIMET, MPUBSHKUTE €ro K BEPEBKE U PACKPYTHTE C IMOCTOSIHHOM

yacToToil. CHUMHTE nponecCc Ha BUICO, 4TOOBI HU3MCEPUTDh YaCTOTY WJIM NCPUOJ BPAILICHUA, U
OMpCACIINTE HCHTPOCTPEMUTCIIBHOC YCKOPCHHUC.

. HmwxHIor0 nemans HEMOJABMIXKHO CTOSIBIIETO Ha TOPU3OHTAJIbHOM IIOJIy BCJIOCHIICAA IMOTAHYIIN

Hasa/. Kyna NEpEMECTUTCA BCJIOCHUIIEA W B KAKYIO CTOPOHY CMCECTUJIACH IIOTAHYTAass Ha3ald
HWXXHAA ICAAJIb OTHOCUTCIIBHO rmoja?

. Bo3pMuTe JIBE€ MITUKOIIEECYHBIE MOHETHI. HpI/I)KMI/ITe OJIHY U3 HUX K CTOJIy, BTOPYIO BpamaﬁTe

OTHOCHUTCIIBHO HepBOﬁ 0e3 MMPOCKAJIb3bIBAHU. CKOIIBKO O60pOTOB OTHOCHUTEIBHO CBOEM OCH
CACIACT BTOpasA MOHETA, COBCPUIMB OAWH TOJIHBIN O60pOT OTHOCHUTCIIBHO HeHOZ[BH)KHOﬁ?

58



[Touemy?

. Hackonbko U3MEHHUTCS YUCIIO CYTOK B TOAY, €CJIM OJHO U3 ABYX BpalleHUI 3eMiu (BOKPYT OCH U

Bokpyr ConHIla) M3MEHUTh Ha MPOTUBOMOJOXHOE HampaBieHHE? A eciau H3MEHUTh Ha
MPOTHBOIIOJIOKHOE HarpaBiieHUue 00a BpauieHus?

. 3mepus, Bpems 3akata ConHIla Ha JAaHHOW IIMPOTE B JAaHHOE BpEMs, OLICHUTE €ro YrJIoBOM

JIMAMETP.

. B cucreme otcuera Iltonemes (3emns HenonsmwkHa) CoNHIIE JBUKETCA CO CKOPOCTBHIO OKOJIO

11000 xm/c. Pacctostane ot Benepsr no Couaiia mpumepsao Ha 30% MeHBbIIIe, 4eM pacCTOSTHHE OT
3emuin 10 CosHua. C KakoM MUHUMAJBHOM U € KaKOMl MakCHUMaJIbHOM MO BEITMYHMHE CKOPOCTHIO
IBIoKeTCsl Benepa B 9T0# cucreme otcyera?

Kaowcoasn eenuuuna uzeecmua auues 6 mou mepe, 6 KOI’}’lOpOMV €€ MOICHO Umepumeo.

V. Tomcon

E Ypox 18/18. z KNHEMATHUKA PABHOYCKOPEHHOI'O

BPAHIATEJIBHOI'O ABUKEHU S
JokazaHo ¢guU3UKOI: K ycnexXy NPUBOJMT TEPHUCTBIH MyTh!
lleJlb YPOKa: BBCCTHU OCHOBHBLIC IIOHATHA KHHCMATHKHW PABHOYCKOPCHHOI'O

BpallaTCIIbHOTO ABUKCHUA U ITOJIYYUTh YPABHCHUC JIBUKCHHUA.

Tun ypoka: KoOMOMHUPOBAHHBIN.
Oobopyoosanue: cTpoOOCKOT, TUCK BPAITAIOIINICS C TPUHAIICHKHOCTIMH.

Ilnan ypoka: 1. BcrynurenbHas 4acTh
2. Ompoc
3. O0ObsicHeHUe
4. 3akperieHue
5. 3aganue Ha 1oM

Onpoc ¢yHnameHnrtanpHbli. KuHemaTHka paBHOMEPHOTO BpallaTeIbHOIO

JABUIKCHUA.

3aoauu:

1.

KakoBa pomkHa OBITH YacTOTa BpalleHUs pabodero KoJieca IEHTPOOESKHOTO
Hacoca paguycoM 20 cM, yToOBI TTOaBaTh BOY Ha BhICOTY 20 M?

. ToHKOCTEHHBIN mIap paarmycoM 1 M BpalmaeTcsi ¢ YIJIOBOH CKOpOCThIO 628 pan/c

OTHOCUTEJILHO OCH, mpoxoisieid dyepe3 ero meHTp. C Kakoil MakCUMallbHOM
CKOPOCTBIO JIOJDKHA JISTETh MPOOMBAONIAs Iap IyJisd, 4TOOBI B O0OJIOYKE Iapa
ObLT0 0/THO OoTBepcTHE? TpaeKTopHs IMyIu MPOXOAUT Yepe3 IEHTP Iapa.

. I[Ipn yBenmueHuu B 4 pasza paauyca KpyroBoil OpOMTHI UCKYCCTBEHHOT'O CITYTHHKA

3emin ero mepuoja oOpaimieHus yBenudyuBaeTcs B 8 pa3. Bo ckompko pas
U3MEHSIOTCS CKOPOCTh CHYyTHHKAa Ha OpOUTE W €ro IMEeHTPOCTPEMHUTEIbHOE
ycKopeHue?

. Hupkynsapuas mimra umeer nuamerp 600 mMm. Ha och mumibl HacaXeH IIKUB

aramerpom 300 MM, KOTOPBIM MPUBOAUTCS BO BPALIEHHUE MOCPEACTBOM PEMEHHOU
repe1adn OT MKUBA AuaMeTpoMm 120 MM, HACAXKEHHOTO Ha BaJl AJIEKTPOJBUTATEIIS.
KakoBa ckopocTb 3yObeB MUJIIbI, €CIM Bajl 3JEKTpoaBuratesns cosepmaer 1200
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000pOTOB B MUHYTY?

. FOna, Bpamasce OTHOCHTENBHO BEPTUKAIBHOM OCH C YIJIOBOM CKOpOCThrO 31,4

paza/c, cBOOOIHO MaAaeT BOJIb OCH BpallleHUs ¢ BBICOTHI 5 M. CKOJIBKO 000OpOTOB
CIETaeT 10Ja 3a BpeMs MaJIeHus?

. Bpamatomieecs koseco, uMerolee 6 Cruil, OCBEMAI0T HEOHOBOM JIAMIION, KOTOpas

paboTaeT Ha nepeMeHHOM Toke. Jlamma BcnbixuBaeT u racHeT 100 pa3 B ceKyHIy.
Onpenenure HaWMEHBIIYIO YacTOTy OOpalleHHsl KoJjieca, MPU KOTOPOHM OHO
KaKETCs HEeMOJBIKHBIM. KakuMm OyaeT Ka3zaTbCsl JBMIXKEHHE KOJeca, €CIU OHO
Oyner nenath 16 06/c?

. Ilo OKPY>KHOCTH paauyca R PaBHOMCPHO U B OJJHOM HAIIPABJICHUUN ABUXKYTCS JIBC

touku. OgHA W3 HUX JeJaeT MOJHbIA 000poT Ha t - cexyHJ ObIcTpee BTOPOM.
Bpemss wmexay JaByms MOCIEAOBATEbHBIMUA BCTpEYaMM TOYEK paBHO 7.
Onpenenuts CKOPOCTH 3TUX TOUEK.

Bonpocui:

1.
2.

10.

11.

Ha kakoii yron nmoBopaunBaeTcsi 3eMJid BOKPYT CBOEH ocH 32 1 MUHYTY?

['yceHnuHslii TpakTop uAET co cKopocThio 3 M/c. C Kakod CKOPOCTHIO

OTHOCHUTEJIBHO JIOPOTHU JBUXKYTCS BEPXHSS YacTh M HUXKHSAS YacTh T'yCCHUIIBI

TpakTopa?

UeMy paBeH B pajdaHax yroi 60° 1 yToJ 30%?

Korma 3agnue kojeca aBTOMOOWIST KPYTATCS B JBa paza MeEAJIEHHEE, YeM

nepeanue?

Ecnu ywactoTa Bembllek cTpoOOCKoma B JBa pa3za OoJbllIe YacTOTHI BpalllCHHUs

JIUCKa, TO HaOII0aTeN0 OYAET Ka3aThCs, YTO JIUCK ...

Kak HampaBieHO yCKOpEHHE, €clad TeNo JBUKETCS MO0 OKPYXHOCTU

HEpPaBHOMEPHO?

Ha Bugeokamepy 3ammchiBarOT JBWKEHHUE IUCKA C PAAUAIbHOM TOJIOCKOM,

Bpamaromierocs: ¢ yactoroir 30 06/c. C kakoi yacToTOM OyNIeT BpamarhCs TUCK

Ha BUJIEO3aIUCH, €CIIM YacCTOTAa 3alUCH KaMephl 25 KaJpoB B CEKYHAY?

[Touemy B KMHO, KOT/Ia aBTOMOOWJIb JBMKETCS BIEPE, 3a4acTYIO0 KaKETCs, YTO

€ro KoJieca BEpTITCS Ha3an?

Kpyr pagmycom R xatutcs mo kpyry paguycom 4R. Ckombko 000pOTOB

COBEPIIUT MaJblid KPYT MO BO3BPAILIEHUH B IIEPBOHAYATBHOE TTOJI0KEHHUE ?

Kakyro ckopocTh MMEIOT BEpXHHE TOYKHM 000/a BEJIOCHUIIETHOTO KOJieca, €Clv

BEJIOCHIICTUCT €JIET CO CKOPOCThIO 18 kM/4u?

Bpamenne ot MoTopa aBTOMOOWIS TepedacTcs BEAYIIMM KojiecaM dYepes

muddepeHnran - ycTpocTBo, 01arogapss KOTOPOMY KaKI0€ M3 BEIYIINX KOJEC

MOKET BpalIaThCsi C pa3HOM CKOPOCTHIO. 3aueM HyxeH nuddepennuan? [louemy
60



Helb3sd 00a BeOylMX KOJeca JKECTKO 3aKpenuTh Ha OJHOW OCH, KOTOPOM
nepeaaeTcs BpaleHue OT MoTopa?

12. JIBa TypucTa MONLIM OJHOBPEMEHHO APYT 3a JAPYrOM M3 OJHOTO MECTa BOKPYT
o3epa. OnuH uaeT co ckopocThio 4 km/4, apyroi 3(1/3) km/4. IlyTs BokpyT 03epa
coctaBisieT 15 kM. Uepe3 CKOMBKO YacOB OHU OMSATh COMAYTCS, U CKOJIBKO pa3
KaKJIbI U3 HUX 00OMIET 03€po 3a 3TO Bpems?

13. Yepe3 kakue NpoMEKXYTKH BPEMEHHM BCTpeyaroTcs Ha IudepdiaTe MUHYTHAs U
4acoBasi CTPENKu?

14. TloueMy oOTauMBaHHME HAa TOKAPHBIX CTaHKax M3JEIUN OOJbIIEro auaMerpa
POU3BOJIUTCSA C MEHbILEH YTIIOBOM CKOPOCTHIO, YEM M3EIHIM MaJloro guaMerpa?

15. Kak »KCIepuMEHTaIbHO ONPEEIUTh PACCTOSHHE MEXAY JBYMS COCEIHUMH
6opo3akamu gosirourpatouieil ruiactuHku? Crenaite 3TO0 goma (TBOpPYECKOE
3a7laHuE).

16. Kak u3MepuTh TOJIIMHY MarHUTO(POHHOMN JTeHTHI? JUIUHY ?

I11. PaBHOycKkOpeHHOe BpalaTejbHoe aBUKeHue. [Ipumeps.

AHanoruss ~ MeXIy  NPAMOJUHEHHBIM  pPaBHOYCKOPEHHBIM  JIBJKEHHEM U

PaBHOYCKOPEHHBIM BpalllaTeIbHbIM JBUKEHUEM:

IIpsaMoMHeHOE ABHKEHHE. BpamarenbHoe IBHKEHHE.
g="""% §=27%

t t
U =0, +at O=0,+¢Et

2 2

t
¢:¢o+wozt+gz2 .Ap=2T N

X

X=X, +0,t+

YrioBoe yckopenue (£) - CBOWCTBO PaBHOYCKOPEHO BpAIAIOLIErocsi TeJa,
u3MepsieMoe OTHOLEHWEM H3MEHEHHUs] YIJIOBOH CKOPOCTHM K HPOMEXKYTKY
BpeMeHHM 32 KOTOPbIii 3T0 M3MeHeHHe MPOU30IILIO.

BekTop yrioBoro yckopeHUs HalpaBieH B CTOPOHY BEKTOpa U3MEHEHUS YIJIOBOM
ckopocTH. CBSI3b MKy TAHT€HIIHAJBHBIM M YIJIOBBIM YCKOpeHHeM: a_=¢-R.

Bonpoc.‘ Kyz[a II0 OTHOLICHHIO HAIIPABJICHHUA ABUKCHUA aBTOMOOUJIA HallpaBJICHA YIJioBas
CKOPOCTB U YTJIOBOC YCKOPCHUE KOJIEC ITPpU C6paCLIBaHI/II/I CKO]C)OCTI/I‘.7

IV. 3a0auu:

1. JIuck mpourpeIBaTeNsl JOCTUTAET YCTAHOBJICHHOW YacTOTHI BpamieHus 33 o0/MuH
nociie 1,5 o6opora. Uemy paBHO €ro yriioBoe yCKopeHue?

2. [Iponemnep camosieTa BpamiaeTcs ¢ yriloBOM CKOPOCTBIO, COOTBeTCTBYIOMmEH 1200
o0/MuH. B HEKOTOpBII MOMEHT BpeMEHH BBIKIIOUalOT MoTop. CrmemaB 80
00opoToB, mponemiep ocraHaBauBaeTcs. CKOJIBKO BPEMEHHU MPOILIO C MOMEHTA
BBIKJIFOYEHHUSI MOTOpA JI0 OCTAHOBKH, €CJIM BpalllEHUE MPOoMeiiepa MOKHO CUATATh
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paBHO3aMEJIEHHBIM ?

3. Koneco paamycom 10 cMm Bpamaercss ¢ MOCTOSIHHBIM YIJIOBBIM ycKopeHuem. K
KOHIy 5-T0 000pOoTa mociie Hayasa JIBHKEHUsI JIMHEWHAsi CKOPOCTh TOYEK Ha 0007e
kojeca paBHa 0,1 m/c. Onpenenure yriioBoe yCKOpeHue KoJieca.

4. Jluck, HaxXOQUBLIMHCA B COCTOSSHUU TIOKOSl, Hayald BpalaTbCsi C MOCTOSHHBIM
yrnoBeIM  yckopermeMm 0,25 pam/c’. Uepes CKOIBKO BPEMEHH yrod MEXIY
BEKTOPAMH CKOPOCTH U YCKOPEHHS COCTaBHT 45°? E

5. MypaBeii OexuT 1O Bpaujarouleiicss TIpaMIUIACTUHKE C
MOCTOSSHHOM ~ (OTHOCUTENIBHO  IUIACTUHKH)  CKOPOCTBIO U, P
HAIpaBJIICHHONW MO paauycy OT LeHTpa. [lmacTuHka Bpamiaercss ¢ MOCTOSSHHOM
YIJIIOBOM CKOPOCTBIO . Halinure BeNWYMHY IIOJHOIO YCKOPEHUS MYpaBbs
OTHOCUTEIBHO 3€MJIM B TOT MOMEHT, KOTJlda pacCTOSHME OT HEro 10 LEHTpa
IPaMIUIACTUHKH PABHO T.

V. IloaroroBka Kk KOHTPOJILHOM padoTe.

1. 3auem HyXeH pbluar, n300pakeHHbIN Ha PUCYHKE?

2. Teno paBHO3aMeJICHHO JBIDKETCS IO OKPYXHOCTH. MI3BECTHO, 9TO 3a mepBbie 12 000pOTOB ero
YTJIOBasi CKOPOCTh YMEHBITWIACH BlBOe. Haiimure, CKOBKO BCETO OOOPOTOB CAENANIO TEJIO 0
OCTaHOBKHU.

3. o xoxbIIeBOM Tpacce JBIIKYTCS JBa TOHOYHBIX aBTOMOOWIs co ckopoctsmu 300 km/g u 310
KM/4 B 0J1HY CTOpPOHY. CKOJBKO KPYroB COBEPIIHUT BTOPOM aBTOMOOMJIb OT MOMEHTa 00TOHA /10
crnenyromero oorona?

Cokposuwa maun nocmuearomcs pa3ymom.

Haesou
Hasnauenue ecmecmeoucnvimamens Kak pa3 6 mMoM U
3aKa04Uaemcs, 4moobvl 8 yyoecax omKpvleams 3aKOHbL NPUPOObL.
K. bop
> |Yeo:< 19/19. |S OBOBIIAIOIINN YPOK IO KHHEMATHUKE

Henws ypoxa: CucteMaTu3upoBaTh U 00OOIIHUTH 3HAHUSI TI0 KWHEMAaTHKE.

Tun ypoka: NOBTOPUTEIIBHO-0000IIIAFOIITHIA.
Oobopyoosanue: obobOmaromas Tabauma '"MexaHW4YecKoe JIBH)KeHHue',
kuHOGMIEM: «IlocTymarensHOe U BpamaTeIbHOS JIBIKCHUE TBEPIOTO TEIA).

IInan ypoka:

BerynurensHas yactb
O6o0maroiiee MOBTOPEHUE
JleMoHCcTparyst KHHOpHuibMa
CamocrosTenpHas padbora

5. 3amanue Ha goM

I1. TloBrOopenne mo oOGoOmraromeli Tabimme "du3ndeckoe sBICHHE" CIETYIONNX

i N =

SIBJICHUM: PaBHOMCPHOC JBHKCHHC TCJIa, PABHOYCKOPCHHOC JBMIKCHHC TCJIa,
CBO6OI[HOC MaacHueC, BpaaTCIIbHOC ABUKCHUC. 3anoiaHeHNE Ta6J'II/II_[I>II
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[IpssMonuHEHOE IBUKEHHE BpamarensHoe 1BHKEHUE

[PABHOMECPHOC |PaBHOYCKOPCHHOC CBO6OI[HO€ PAaBHOMCPHOC | pPaBHOYCKOPCHHOC
ImagcHueC

napamerp

YCKOpEHHE

CKOPOCTb

HepeMeneHue

KOOpAMHATA

I'padux aBUKEHUS:

Mpathuku aBMIKEHUA

PaBHOMepHOe IBHAKEHHE PaBHoycKoOpeHHOe ABHAKeHHEe
I'padpux
®opmya I'pajux Dopmy.ia = = = =
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I11. lemoncTparus kuHopHIHEMA.
V. Pabora o 3aderHoi nanke "Kunematuka'.
Bonpocwi:
1. HazoBuTe siBieHUE:
e [lageHue kKaMHA C KPBIIIU JOMA;
e JIBM)KEHHE UCKYCCTBEHHOTO CITyTHHKA 3€MJIH TI0 KOJIBIIEBOM opOHUTE;
e J[BIKEeHHE KOHBKOOEKIIAa cpa3y Mociie CTapTa;
e Chyck napantoTucTa;
e (CrapT KOCMHYECKOTO KOpaos;
e TopMoXeHHE TOYMIBHOTO KpyTa MOCJe BHIKIIOUCHHUS ABUTATEN CTaHKa.
2. O KaKo¥ CKOPOCTH HJIET PEYb B CICAYIOMINX CIydasx:
® CKOPOCTH JBMKXEHUS MOJIOTKA MPHU yJIape Mo TBO3II0 8 M/C;
® T10€37] COBEPIIWI IMepEMEIICHUE MEXKTY TOPOJIaMU CO CKOPOCThIO 50 Km/4;
® 3aBOJIHAS UTPYIIIKA ABUKETCS CO CKOPOCThIO 20 cM/c;
e TOYKa Ha 0007¢e KoJieca paauycom 0,5 m genaet oboport 3a 0,2 c.
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. Benymas mectepenka menHou nepegadyu Begocuriena umeet Ny = &l

. Bbl BcTpeTniu Beuepom JIByX peOAT, KOTOPbhIE KaTaloTCa C OAMHAKOBON CKOPOCTHIO

Ha BEJIOCUNIEIaX C Pa3HBIMU IO JUAMETPy KojiecaMu. Y KOTO M3 HUX SpUe TOpUT
(doHapuk, paboTarIuil OT reHepaTopa Ha 000e Koseca?

.HO‘IGMY HaM KaxXC€TCA, 4YTO I[aﬂéKI/Ie npeaAMCETBI ABWIKYTCA MCIJICHHCC, YCM

omuskue?

. MbI oOKaTbhIBaeM MaJICHbKYI0 MOHETY pajauyca 7 (0e3 mpOoCKalb3bIBaHUS) BOKPYT

HETOJBIKHOU 00JIbIION MOHETHI paguyca 4r. CKoiIbKO 000pOTOB BOKPYT CBOEH
OCH CJIeJIaeT MaJieHbKasi MOHETA, IIPEXKJIe YeM BEPHETCS B UCXOAHOE MOJ0KeHUEe?
gt? at’

. [Tepen Bamu nsiTh hopmyit: h:uot—T;uy =y, —0t; S ZT;S:U'UUX =v, +at.

. Kakyto u3 popmyn HeoOX01MMO UCTIONB30BATh ISl HAXOKICHUS :

® MaKCHUMAaJIbHOM BBICOTHI MOJABEMA TeJla MPHU €ro OpPOCKe BEPTUKAIBHO BBEPX C
U3BECTHOM HAYaJIbHON CKOPOCTBIO;

® BpeMEHHM IoJieTa Teja, OpOIIEHHOrO BEPTUKAIBHO BBEPX, MPU H3BECTHOU
HayaJbHOW CKOPOCTH;

® [IEpPEMEIICHUS IOKOMBIIETOCS Tejla MPU H3BECTHOM YCKOPEHUHM U BPEMEHU
pasroHa;

® BpPEMEHM TOPMOXKEHHS TeJIa JI0 NOJHOM OCTaHOBKHM, IIPY U3BECTHOW HAaYaJIbHOU

CKOpPOCTHU U YCKOPCHHH TCJIA, i 0(9
¢ TICPCMCIICHUC TCJIa 3a BpCMs PaBHOMCPHOTO T—

IPSIMOJIMHEHHOTO ABUKEHUS TTPU U3BECTHON CKOPOCTH. Ly

32 3y0a, Begomasi — Ny = 16 3yObeB. C Kakoil CKOPOCTBIO €lIeT
BEJIOCUTIEJIUCT, €CJIM OH KPYTHUT IEJaId C 4acTOTOM ¢ yactoTrod N = 2 o06/c, a
panuyc koisec Benocunena R = 0,35 m?

3aoauu:

1.

VYpaBHEHHE CKOPOCTH IBHXKYIIErocs Teina v = 5 + 4t. Kak 3aBUCUT NyTh OT
BpEeMEHU?

Korma crioprcMen — mo0uTenb, coBepiiias MpoOek Ky BIOJIb TPaMBaliHOMW JIMHUH,
MOPABHSJICA C OCTAaHOBKOW, OT HEE OJHOBPEMEHHO OTONUIM JBa TpamBas (B
MIPOTUBOMNOJIOKHBIX HampaBieHusx). Yepez 250 ¢ mocie 3TOro OH BCTPETHI
Uy €My HaBCTpedy TpamBai, a eme depe3 125 ¢ ero oOorHaim TpamBaw.
Onpenenute HWHTEpPBal BpeMeHU (B MHUHYTax) TpaMBaeB, €CIU CKOPOCTh
cropTcMeHa 8 kM/4. BpeMms, koTopoe TpaMBaii CTOUT HA OCTAHOBKE, OYEHBb MaJIo.
PaccrosiHne Mex1y BCceMH OCTaHOBKAMHU OJMHAKOBO! PaccTosiHMe MEXIy BCEMH
OCTaHOBKAaMH OJWHAKOBO!
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10.

11.

MarepuanbHas TOYKa JBHXKETCS PaBHOMEPHO BJOJIb OCH X TaK, 4YTO B MOMEHT
BpeMeHH t; = 1 ¢ - ee koopauHaTa X3 = 6 M, a K MOMEHTY tp, = 5 ¢ - €€ KOOpAuHaTa
X, = — 4 M. Iloctpoiite rpaduk ABMXKEHHS, 3aMUIINTE YPAaBHEHUE IBUKCHUS,
JOTIOJIHUTENIBHO MOCTPOUTE Tpad KK MPOEKIIMU CKOPOCTHU U MYTH OT BPEMEHHU.
Uepe3 010K NEPEKUHYIU HEPACTSIKUMYIO HUTh, K KOHIIAM KOTOPOH MPUKPETHIH
nBa rpy3a. B HEKOTOpHIt MOMEHT OCh 0JI0Ka MOJITHUMAETCSl BEPTUKAIBLHO BBEPX CO
CKOPOCTBIO 2 M/C, a OJJUH U3 TPY30B OMYyCKaeTCs cO CKOpocThio 3 m/c. C kakoi
CKOPOCTBIO JIBXKETCSI B 3TOT MOMEHT JPYroi rpy3?

[ITapuk nBUXKETCS paBHOMEPHO U MPSIMOJIMHENHO B MIOCKOCTU X0y CO CKOPOCTHIO
1 m/c mox yriom 30° k ocu x. HanucaTe ypaBHEeHUS! 3aBUCUMOCTH KOOPJMHAT X U
y OT BPEMEHHM M YpPaBHCHHUE TPACKTOPUHU IMapuka y = y(X), €clii HaydajabHbIE
KoopauHaTthl Xg = 0, Yo = 40 cm.

[Tamouka ABUKETCS MO TJIOCKOCTU. B HEKOTOPHI MOMEHT CKOPOCTh OJHOTO
KOHIIa TAaJIOYKU HaIpaBlieHa BIOJIb MAJIOYKU U paBHA 25 cMm/c, a CKOPOCTh
BTOPOTO KOHIIA HaIpapyieHa MojJ yrjioM 60° K JuHUM Najloyku. Yemy paBHa B
ATOT MOMEHT CKOPOCTh BTOPOTO KOHIIA?

Kamenb, OpoliieHHbIN BEpTUKAIBHO BBEPX, OKa3ajcsa Ha BbicoTe h, = 20 M uepes
BpeMs T = 2 ¢ TOCJIe TOro, Kak oH moObIBayl Ha BeicoTe h; = 16 M. Onpenenute
MaKCUMaJlbHYI0 BbICOTY H, Ha KOTOpYIO NOJHSIICS KaME€Hb BO BpEMs IOJIETA.
Yckopenue cBo6oiHOTO MajgeHus g = 10 m/c?.

BponieHHbIil BepTUKaIbHO BBEPX KAMEHb MTOJHUMAETCS Ha BeicOoTy 10 M u manmaer
oOpatHo. Yemy paBHa cpefHsissi U CpeAHENyTeBas CKOPOCTHM KaMHS 3a BpeMs
JIBIKEHUS ?

[Ilap pagumyca KaTHTCS 10 TOPU3OHTAIBLHON IIJIOCKOCTH 03 _
IPOCKaIb3bIBaHUSL C ycKopeHueMd. Onpeaenure ycKOpeHUe

TOYKU B MOMEHT BPEMEHHU, KOIJJa CKOPOCTh T€Jla PaBHA o .

CkopocTh TeueHHs U BONHM3M OT Oepera HEKOW PEKU MPSMO
IpoMopIMOHAIbHA paccTosiHUI0 10 Oepera x: u=k-x. [lmoBen crapryer wu3
HEKOTOpPOl TOYKM Oepera M IUIBIBET CO CKOPOCTBIO V OTHOCHUTEIBHO BOJbI
MEPIEHANKYIIPHO TEUEHUIO. YJANIMBIINChL OT Oepera Ha pacctossHue L, oH
OBICTPO pa3BOpAUYMBAETCS M IUIBIBET HA3aJ C TOM ke CKopocThio. Ha kakowm
PACCTOSIHIH OT TOUKH CTapTa OH BBIAJET Ha Oeper?

[Toe3n meTpo mpoxoauT neperon 2 kM 3a 2 muH 20 c. MakcumanbHasi CKOPOCTh
nmoe3na 60 km/4. B Havanme u KOHIIE MeperoHa moe3  JABMKETCS C TMOCTOSHHBIMU
YCKOPEHUSMH, pPaBHBIMU MO aOCONOTHOM BenuuuHe. OnpenenuTs 3TU
YCKOPEHHUSI.
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12. Touka OBHXKETCS MO OKPYKHOCTU PagnycoM R = 2 M cOrilacHO ypaBHEHMIO S =
2. B kakoil MOMEHT BPEMEHH HOPMAIbHOE YCKOPEHHE TOYKH OYHET PAaBHO
TaHreHMaibHOMY? Yemy OyAeT paBHO MOJHOE YCKOPEHHWE B 3TOT MOMEHT
BpEMEHU?

-

. CocraBuTh 000OLIatOIKME TAOINLBI 10 KUHEMATHKE, UCIOJIb3Ys PUCYHKH, YEPTEXKU U TEKCTOBBIH
Martepuai.
2. CaMmorer coBepliaeT IpsIMOM M OOpaTHBIA PEUCH MEXIY IBYMSI HacEeICHHBIMH MyHKTaMH. [1pu
KaKoM HarpaBJICHUH BETPa OTHOCUTEIILHO TPACCHI BpeMs MoJieTa OyieT MUHUMAIbHBIM?
I nasnwiti npusnax maranma — 3mo K020d YenoeeK 3HaAem, 4e20 OH Xouem.

Ilemp Kanuya
Kmo ne nonumaem osuoicenus, mom He noHumaem npupoobi.
Apucmomenw
E Ypox 20/20. z KOHTPOJIBHAS PABOTA Ne 1
Brl JOJI2KHBI ObITh YECTHBIMMU, A A1 HE JOJI/KCH ObIThL JIOXOM!

Ham ne oano npedyeaoameo,
Kax cnoso nawe omzoeémcs
@. Tiomues

Jonoanurenbnass unpopmammsa. Korpa Oynymwmii marematuk Jxopmk [anmur Obut ermie
CTYAEHTOM, C HUM MPOU30I1LIa cleayromas ucropus. JHDkopmax oTHOCHICS K yueOe 04eHb Cephe3HO
1 4acTO 3aCHKUBAJICS /10 NO3AHeNH HOuM. OHaX/Ibl OH M3-3a 3TOT0 HEMHOTO MPOCIaj U MpULIeN Ha
neknuio npodeccopa Heiimana ¢ 20-muHyTHBIM omo3nanueM. CTymeHT OBICTpO Tepenucan IBe
3alaud C JIOCKHM, IoJjaras, 4To 3TO JAoMaiiHee 3anaHue. Ha ux pemenue y Jxopmpka ymuio
HECKOJIbKO YacoOB, U Ha CIEAYIOIIUI AeHb OH MpUHEC perieHue npodeccopy. ToT HUYEro He ckazall,
HO 4Yepe3 HECKOJIbKO Henlenab BopBasica B AoM Jlxopmxka B mecTh yrpa. OKa3anoch, YTO CTYIEHT
Halen MpaBWIbHOE PELIECHUE JBYX paHee Hepa3pelIMMBIX 33/1a4 MATEeMAaTHKH, O YEM JIaXe U He
MoI03peBall, Tak KakK OMO3Jal Ha 3aHATHE W HE CIblai npeaMmOysbl K 3aJayaM Ha Jocke. 3a J1Ba
yaca eMy yJajgoCh pEUIUTh HE OJHY, a JBE€ 33J1a4M, HaJl KOTOPbIMA MaTEMaTUKH MYYHUJIUCH THICSIUY
JIeT, U JAake DWHINTEHH HE CMOT HaWTH MM pemieHue. JKopk He ObUT OrpaHWYeH CIIaBOM 3THX
3a/1a4y KaK HEpa3pelnMbIX, OH IIPOCTO HE 3HAJ, YTO 3TO HEBO3MOXKHO.

JonosHuTeIbHAA HH(pOpMALHsA. YeT0BEYECTBO «BO3HUKIIO» HE TOI/A, KOTJa y HAallUX MPEIKOB
OKOHUaTeNbHO chopmupoBanuck yepThl Homo sapiens, a koraa oHu o06penu crniocoOHOCTh TBOPUTh
BTOPOM, BUPTYaJIbHbIII MUP. YUEHBIE HAa3bIBAIOT €r0 MO-Pa3HOMY: HAIIPUMEp, IEHCTBUTEIBHOCTHIO-
2 wiu COOCTBEHHBIM BBIpRXEHHEM OBITHA. B aHIIOSA3bIYHON nHTepaType Mpollecc aKTUBHOTO
dbopMHUpOBaHMSI TOMHUHUIAMH Cpelbl CBOEro oOuTaHUs, (PU3MUYECKOH M JyXOBHOW, HMEHYyeTCs
KOHCTpyHpoBaHueM Humi. CHaudana 370 ObUIH MUQBI, TOTOM peNurus, aajiee - ¢punocodus, HayKa,
a OJIHOBPEMEHHO CO BCEM 3THUM - IPOU3BE/ICHUS UCKYCCTBA.

Hu oonomy neccumucmy 6 ucmopuu ne yoanoco packpbvlims matiHsl 36€30, OONIbIMb
00 HeBe0OMOU 3eMaU UIU OMKPbIMb HO8ble 20PUZOHMbL UETI08e4eCK020 PA3yMA.

Xenen Kennep
Bom cuoume 6vi 6 Cabnunckux newepax, npsauemecb om Mymawmos u petidepos. Ymo 6yoym
cnpawusams demu? Yem 3axonuunacy ucmopus Xazouxa ¢ YbJ[? Kax nooname 6abna 6 I1xBet?
Hnu ece ace, nouemy nebo eonyboe? Ha cxonvko 601bUui0U MUp U CKOILKO emy aem?

Texnonoeus u uoeonoeus compsacaiom 6 XXI eexe ocnogvl kanumanusma. Texwonozsus oeraem
VMeHUsL U 3HAHUS eOUHCNEEHHbIM UCTOYHUKOM YCIMOUYUBO20 CMPAME2UYECKO20 NPeumMyuecmad.
Jlecrep Typoy (Lester Thurow)
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Hmnepuu 6yoywezo 6yoym umnepusimu pazyma.
Yuncmon Yepuunnw

JIMTEPATVYPA:

1.

2.

3.

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

17.
18.

19.

JL.A.  3opuna. Jlugakthyeckue  OCHOBBI  (DOPMUPOBAHHMSI ~ CHCTEMHOCTH  3HAaHHM
cTapuiekinaccHukoB. — M.: Ilegaroruka, 1978.

Kukomn WM. K., Kukomn A. K. ®msumka: Yued. amsg 9 ki cpen. mk. - 2-¢ m3a. - M.:
[Ipocsemienue, 1992.

A.Il. PeimkeBuy, [1.A. PeimkeBuy. COopHuK 3amau mo ¢usuke it 8§ — 10 kimaccoB cpeaHeit
mkoJbl. — M.: TIpocBemenue, 1978

I'yrman B.W., Momanckuii B.H. Aaroputmsl pemenus 3ajjad o MEXaHuKe B CpeHEN IIKOJIE.
— M.: IIpocBemenue, 1988.

M.E. Tynpunnckuii. KauecTBeHHbIe 3a1auu 1o pusuke B cpenHelt mkoie. - M.: Ilpocsemienue,
1972.

N.E. Uponos, U.B. Casenwes, O.1. 3amma. CoopHuk 3aaa4 no obmient gusuke. — M.: Hayka,
1975.

C.INI. Crpenkos, /[{.B. CuByxun, B.A. Yrapos, U.A. Sxosnes. COopHUK 3a1a4 110 0O11ei
¢uzuke. Mexanuka. — M.: Hayka, 1977.

. Jxaakonu. @uszuka. - M.: Mup,1989.

0.41. CaBuenko. 3amaun nio pusuke. HoBocuOupckuii rocyaapcTBeHHBIN yHUBEpCcHUTET, 1999.
Ix. Opup. @uzuka: Ilep. ¢ anrin.-M.: Mup, 1981.

B.J. Jlykamuk. CO0opHUK BOnpocoB U 3a1au 1o ¢usuke. — M.: [Ipocsemienue, 1981.

AM. IlpoxopoB m gap. Pusnueckuil sHOMKIONEeAHUYeckuil cioBapp — M.: CoBerckas
SHImKIIoneaus, 1983.

E.N. byruxos, A.C. KonnpatseB. ®uzuka: Yuebnoe nmocodue: B 3 ku. Ku.1. Mexannka. — M;
OU3MATIIUT, 2004.

Msxkumes I'.51., CunsaxoB A.3., Ciroooackos B.A. ®duzuka: Yuebnuk mig 10-11 ximaccoB ¢
yriyoJieHHbIM n3ydeHuem ¢usuku. — M.: Jlpoda, 2010 r.

A.A. Haiigua. CucrtemHbIi moaxona mpu oOydeHun ¢usuke B 1mkosne. HoBokysuenk, MAOY
JIT1O UTIK 2002 r., ISBN 5-7291-0266-6.

A.A. Haiimun. CuctemHoe 3HaHME Ha ypokax ¢usuku B mkoJsie. HoBoky3nenk, MAOY JIITO
NIIK 2010 r., ISBN 978-5-7291-0489-5.

Hutepuer-pecypesi: http://www.physbook.ru/.

A.A. Haiinun. Ilpumepnsie miansl ypokoB. Kunematuka. — M.: UIIK, HoBoky3nenk, 2001,
ISBN: 5-7291-0223-2.

Ou3rka M KU3Hb. 3aKOHBI IMPUPOJIBI: OT KyXHHM 10 KocMmoca / DneH Yepcku; mep. ¢ aHIL
W. Bepuruna; [Hayu. pen. A. Munbko|. — Mocksa: Mann, lBanoB u ®@epbep, 2021. — 336 c.

67


http://www.physbook.ru/

