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Coaep:xanue

dusznyeckoe cojieprkaHue reOMeTPpUUeCKUX IIPe/IoKeHN U
Cucrema KOOpZIHAT
[TpocTpaHCTBO U BpeMs B KJIACCUUECKOU MeXaHUKe

I'anuiieeBa cucrtema KOOpAHHAT



Pdusnueckoe coaepraHue
reoMeTPUIECKUX IMPeaIOKEeHUN

KoneuHo, 1 TbI, JOPOTOX YUTATEIb, MAJIBUMKOM HJIH J€BOYKOU
ITO3HAKOMUJICA C TOP/IBIM 3/1aHUEM reoMeTpuu EBkinzia u
BCIIOMUHAEIb, OBITh MOXKET, C OOJIBIINM yBaXKEHHUEM, YeM JIF000BbIO,
TO TOP/i0e CTPOEHUE, 10 BBICOKUM JIECTHUIIAM KOTOPOTO Tebs
OeccuéTHbIe Yachl TOHAIU J0OpOCcoBecTHBIE yunTesa. KoneuHo, B
CHUJIy 3TOTO CBOETO IPOIIJIOTO ThI IOKapaJs Obl IPE3PEHUEM BCSIKOTO,
KTO 00bABUII ObI HEBEPHBIM XOTS OBl caMoOe OT/IaJIEHHOE
MIpeJIO’KEHBUIIE TON HayKu. HO 5TO 4yBCTBO TOP/IOH YBEPEHHOCTH,
OBITH MOXKET, TOTYAC IOKUHYJIO ObI TeOs1, ectu ObI KTO-HUOYAH
cpocut: «YTo 3Ke ThI pa3yMeelrb, yTBEPIK/Ias, UTO 9TH
IIpe/JIOKEHN UCTUHHBI?» Ha 3ToM BoIlpoce Mbl HEMHOTO
3a/IeP>KUMCHL.
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EAVHCTBEHHAA NPAMASA

BHyTpI/I 4mcTomn reomeTpumn

FeOMETpI/IH HCXOAUT N3 HEKOTOPBIX OCHOBHBIX HOHHTHfI, TAaKHX KaK
IIJIOCKOCTb, TOUKaA, IIpAMasd, C KOTOPbIMU MbI CIIOCOOHBI CBA3BIBATD
0oJiee WM MeHee OTYETINBhIE InpeacraB/JI€eHUA, U U3 HEKOTOPBIX
IIPOCTBIX HpeIIJIO)KeHHfI, AKCHOM, KOTOpbI€ Mbl HAa OCHOBAHHWHU 3TUX
Hpel[CTaB.TIEHI/II‘/JI CKJIOHHBI IIDUHUMATDb 3a «KUCTUHHBIE». Bce
OCTaJIbHbBIE IIPEAJIOKEHNA 3aTEM CBOAATCA K 3TUM aKCHMOMaM, TO €CTb
AO0Ka3bIBAKOTCA, IIPU IIOMOIIH JIOTHUYECKOro Me€TOoA4a, IIPAaBOMEPHOCTDb
KOTOPOT'O MbI YYBCTBYEM ce0sI BBIHYKIEHHBIMHU IIPU3HATb.
Hpe[[]IO)KeHI/Ie TOTAa IPpaBUJIbHO, UJIN «UCTHUHHO», KOTZ[a OHO
BBIBEJIEHO M3 aKCHOM IIPU3HAHHBIM criocobom. Bompoc 06
«UCTUHHOCTHU» OTAEJ/IbHBIX T€OMETPUYECCKUX Hpe,Z[J'IO)KEHI/Iﬁ
MIPUBOJIUT, TAKUM 00pa3oM, K BOIIPocy 00 «MICTHHHOCTH» akcruoM. Ho

AaBHO M3BECTHO, YTO 3TOT HOC]Ie,Z[HI/Iﬁ BOIIPOC HE TOJIBKO



HepaspelrM MeTOIaMU TeOMETPUH, HO U BOOOIIIe caMm 110 cebe
JINIIEH cMBbIcyia. Hesb3s cupammuBaTh, UCTUHHO JIU, YTO Yepe3 /iBe
TOYKU IIPOXOJUT TOJIBKO O/1HA ITpsAMasd. M0KHO JIUIIb cKa3aTh, YTO
€BKJINJI0BA FeOMETPUS UMEET JIeJI0 ¢ 00pa30BaHUAMHU, KOTOPBIE OHA
Ha3bIBaeT «IIPAMBIMU» U KOTOPBIM IIPUIINCHIBAET CBOMCTBO
OTHO3HAYHO OIIPeJIesIAThCA ABYMs CBOUMHU ToukaMmu. [TonaTue
«UCTUHHBIN» HE MMOAXOIUT K yTBEPIKAEHUAM YHUCTON TeOMETPHUH,
ITOTOMY UTO CJIOBOM «HCTHHHBIM» MbI B KOHEUHOM CYETE BCer/ia
0003HaYaeM COIJIacHe C «peaTbHBIM» IIPEIMETOM; T€OMETPHUS JKe
3aHUMaeTcs He OTHOILIIEHUEM CBOUX IOHATUH K IIpeIMeTaM OIMbITa, a

JIVIIIB JIOTHYECKOU CBA3BIO STUX MOHATUHN MEXAY COOOM.

To, 4TO MBI BCE K€ CKJIOHHBI Ha3bIBATh MPEJJIOKEHMNS TeOMeTPUU
«UCTUHHBIMU», 00BACHIETCS JIETKO. ['eOMeTpUUeCcKUM MOHATUAM
6oJiee MU MeHee TOYHO COOTBETCTBYIOT ITPEIMETHI B IIPUPO/IE, 1 3TH
peaMeTHl, 63 COMHEHU S, ABJIAIOTCA €IMHCTBEHHOU TPUYNHON
BO3HUKHOBEHUS TeX MOHATUH. [TycTh reomeTpusi, 4TOOBI IPUATH
CBOEMY 3/1aHUI0 HauOOJIBIIYIO JIOTUYECKYI0 3aMKHYTOCTb, OT 3TOT0
OTCTpaHsAeTCA; HO IPUBBIYKA BU/IeTh, HAIIPUMED, B OTPE3Ke J[Be
OTMeUYeHHbIE TOYKH HA TPAKTHYECKHU TBEPZOM TeJIe IIyDOOKO
YKOpEHWJIACh B HAIIIMX HAaBbIKaX MbIIIIEHUA. M bl IPUBBIKIIH, /1ajiee,
CUYNTATh TPU MeCTa JIeXKAIMMU Ha OAHOU IIPSAMOMU, eCcsIu IpU
MIO/IXO/IAIIEM BHIOOpE TOUKHU HAOIIOZEHNUA MOKEM 3aCTaBUTh UX
BU/IIMble II0JIO>KEHUs COBIIACTh IIPU pPacCMaTPUBAHUU O/THUM

TJIa30M.

Eciu Teneps, ciie/lys 3TOU IIPUBBIYKE MBIIIIJIEHUSA, MBI I00aBUM K
IIpe/JI0KEHUAM €BKJIN/I0BOM TeOMeTPUH OJHO-e/INHCTBEHHOE
MIpe/IJIO}KEHUE, UTO JIBYM TOUKaM IIPAaKTUUECKU TBEP/IOTO TeJia BCerza
COOTBETCTBYET O/IHO U TO K€ PACCTOSHUE, OFVH U TOT K€ OTPE3O0K,

Kakye Obl U3MEHEHHUs II0JI0KEHUA Mbl HA IIpONU3BOJAUJINA C OTUM



TEJIOM, TO IIPEJIOKEHUs €BKJIN/IOBOM reOMETPHH IIPEBPATSTCSA B
MPEIVIOKEHUS O BO3MOKHOM B3aMHOM PAaCIOJIOKEHUH
MPAKTHUYeCKU TBEP/IBIX TeJI. J|OTOTHEHHYIO TAKUM 00pa3oM
TEeOMETPHIO CJIEZIyeT TOT/Ia pacCCMaTPUBATh KaK paszes GU3HKH.
Terepb MOKHO C ITIOJIHBIM IIPABOM CIIPAIIMBATh 00 « ICTHHHOCTH» TaK
HMCTOJIKOBAHHBIX T€OMETPUYECKUX MPEIJIOKEHHH, OO0 MOKHO
CITpAIINBaTh, BEPHBI JIM 3TH MPEJIOKEHUS JIUIS TEX PEAIbHBIX BEIEH,
KOTOPBIE MBI COTIOCTABUJIM T€OMETPUYECKUM MOHATHAM. HecKoIbKo
HETOYHO MBI MOXKEM, CJI€I0BaTE/IbHO, CKa3aTh, YTO IO/
«HUCTUHHOCTBHIO» TEOMETPUYECKOTO MPEIJIOKEHUS B 3TOM CMBICIIE MBI
IIOHUMAEM €ro MOATBEPKAEHIE TTPU ITIOCTPOEHUH ITUPKYJIEM U
JIMHEHKOM.

Y6exeHrne B < AICTUHHOCTU» T€OMETPUYECKUX MPEJJIOKEHUH B 3TOM
CMBICJIE TIOKOUTCS, Pa3yMeeTcsl, HCKJIIOUUTEIBLHO Ha JIOBOJIBHO
HecoBepIIEeHHOM OITbITe. MBI Oy/ieM ITOKa MPeIoJIaraTh 9Ty
HWCTUHHOCTb T€OMETPHUYECKUX MTPEJIOKEHUH, YTOOBI 3aTeM, B
MIOCJ/IETHEN YaCTH HAIIIUX PACCYK/I€HUN, B OOIIEN TEOpUH
OTHOCUTEJIBHOCTHU, YBU/IETh, UYTO U B KAKON Mepe 3Ta UCTUHHOCTD
HMeeT CBOU T'PaHHUIIBL.

Bonpocsrl

1. BHyTpH camMoii reoMeTpHH, KOT/Ia IIPeJIJIOKEeHe Ha3bIBAETCS
HUCTUHHBIM?

a. Korzia oHO coryiacyercs ¢ u3MepeHUAMHU Ha peaslbHbIX Teslax

b. Koryia oHO BBIBEZIEHO M3 aKCUOM IIPU3HAHHBIM CIIOCOO0OM



c. Korga BCAKUI BHUMATEJIbHBINA YHTATEIh HaxoJuT ero
O4YE€BU/IHBIM

2. [Touemy aBTOp TOBOPHUT, YTO NOHATHE «UCTUHHBIN» HE

TIOJXOZIUT K YTBEPK/IEHUAM YHCTON reOMETPUU?
a. [Toromy uTO €€ akCHMOMBI HUKEM He JJOKa3aHbl

b. IToToMy YTO «MCTUHHBII» O3HAYAET COTJIACHE C PEATTHHBIM
IIpeIMeTOM, a YUCTas TeOMeTPUA NUMeeT J1eJI0 JIUIIb C
JIOTUYECKOH CBA3BIO CBOUX ITOHATUN

c. [Toromy 4uTO npesicTaBieHNs O TOYKE U IPAMON CIITUIITKOM

PacCIibIBUYaThI

d. HOTOMy YTO reOMETpUYEeCKHE IIOCTPOEHUA HUKOT' A HE
OBIBAIOT TOUYHBIMU

3. Kakoe eTuHCTBEHHOE TIPEIJIOKEHHE, T0OABIIEHHOE K
€BKJIUJIOBOM T€OMETPUH, IIPEBPAIIaeT €€ B pas3/ies PU3UKu?

a. UTo IByM TOYKaM HMPAKTHUYECKH TBEP/IOTO TeJIA BCET/IA
COOTBETCTBYET OJ[HO H TO K€ PACCTOSTHUE, KaKHe ObI
W3MEHEHU MMOJIOKEeHUS TeJIO HU IIPeTePIIeBaIo

b. Uto Tpu Mecra jiekaT Ha OJTHOU IPSMOH, €CITU IIPU
paccMaTpUBAHUM OHUM IJ1a30M OHU KayKyTCs
COBITATAIOIIINIMH

¢. UTo nmocTpoeHue MUPKyJIeM U JUHEHKON BCET/Ia BOBMOKHO

d. Yto npeaMeEThbI IIPUPOAbI ABJIAIOTCA eﬂHHCTBeHHOﬁ

MIPUYNHON TeOMeTPUYECKUX TOHATH!

4. Ha yém nokourcs yoexxjeHre B HCTUHHOCTH FeOMeTPHUYECKUX
Mpe/IJIoKEHUH B GU3UYECKOM CMBICIIE?

a. Ha srornueckoii 3aMKHYTOCTHU 3/1aHHSA T€OMETPUU

b. Ha TOM, YTO aKCHUOMBI KaKyTCA OYE€EBHUAHBIMU



c. Ha moBosibHO HECOBEPIIEHHOM OIIbITE, IDHUHHUMAEMOM IIOKAa

KaK JaHHOCTb

OTBeThI

1. b) HpeZ[JIO)KeHI/Ie IIPaBUJIbHO, WJIN UCTUHHO, KOI'/la OHO BBIBEJEHO U3
AKCHUOM IIPU3HAHHBIM CHOCO6OM; BOIIPOC O €Tr0 UICTUHHOCTU IIPUBOJUT,

TaKHUM 06p330M, K HCTUHHOCTH aKCHUOM.

2. b) C/I0BOM «MCTUHHBIN» MBI B KOHEUHOM CUETe 0003HaYaeM coriacue ¢
PeaJIbHbIM IIPEIMETOM; T€OMETPUA K€ 3aHUMAETCA JINIIb nornqecxoﬁ
CBA3BIO CBOUX IOHATUH MEX/Ty COOOH, a He UX OTHOIIIEHHEM K IIPeZIMeTaM

OIIbITa.

3. a) C aTuM olHUM 00aBJIEHHBIM IIPEIJIOKEHUEM ITPEIJIOKEHUS
€BKJINIOBON TEOMETPHUH CTAHOBSTCS IIPE/JIOKEHUSIMH O BOBMOKHOM
B3aUMHOM PaCIIOJIO’KEHUH ITPAKTUYECKU TBEPBIX TEJI, ¥ IOTIOJTHEHHYIO TaK
TreOMETPHUIO CJIEJlyeT pacCMaTPHUBATh KaK pas/ies (GU3UKHU.

4. ¢) YoexieHre MOKOUTCA UCKJIIOUNTEIFHO Ha JIOBOJIBHO HECOBEPIIIEHHOM
OTIBITE; ABTOP IIOKA IIPEATIOIATAET 3TY UCTUHHOCTD, UTOOBI TI032Ke, B 00IIeH
TEOPUH OTHOCHUTEJIBbHOCTH, II0Ka3aTh, I7le OHA UMeeT IPAHUIIBI.

3apaun

1. OOBsAACHUTE CBOUMU CJIOBAaMH, ITIOYEMY BOIIPOC « VICTUHHO JIH, UTO
4depe3 Be TOUKU IPOXOAUT TOJIBKO OZHA IpsAMasa?» HeJb3A 3a4aTh
BHYTPH YHCTON T€OMEeTPUH, a BOIIPOC, IOTYUHAETCS JIN
HavyepUYeHHBIU TPEyroJbHUK TeopeMe ITudaropa, 3a71aTh MOKHO.
IMoackaska: Cripocute 0 KaXK[0M BOIIPOCE, U/IET JIK B HEM pedb O
MOHSATHSIX WJIN O PeaIbHBIX IPeMeTax.
OrtBert: Yuncrasi reoMeTpUsi UMeET /IeJI0 ¢ 00pa30BaHUAMU, KOTOPbIE OHA

Ha3bIBACT IIPAMbBIMH, U I10 OIIPEJEC/TIEHHUIO HAJICJIAET UX CBOMCTBOM
Oo1IpeneaATbCAa ABYyMA CBOUMHU TOUKaMU; CIIPOCUTDH, HCTHUHHO JIX 3TO,



3HAYMUJIO ObI CIIPOCHUTD O COIVIaCHuHU C p€aJIbHBIM IIPEAMETOM, KOTOPBIM
qucTasg reoMeTpus HEe 3aHUMAaeTCA. Ha‘{epquHbIﬁ TPEYTOJIbHUK —
peasibHaA BEIlb, COIIOCTABJIEHHAA T€OMETPUYECKUM IIOHATUAM, TaK UTO
BOIIPOC, BEPHO JIX JIJIA HETrO IIPEAJIOKEHUE, ECTh BOIIPOC O COryiaCuu C

PeasIbHOCTBIO, 1 OH UMEET CMBbICJI.

2. ABTOp rOBOPUT, YTO MbI CKJIOHHBI Ha3bIBATh FreOMeTpHUYecKue
[IPE/JIOKEHNS] HCTUHHBIMH U UTO 3TO OOBACHsIETCS JIETKO. J{aiiTe 5TO
00BsICHEHHE BMeCTE C JIByMs IIPUBbIYKAMH MBIIIJIEHUS, KOTOPbIE OH
YIIOMUHAET.

IMoackaska: OTKy1a BOOOIIEe B3SIINCH TOHATUSA TEOMETPUH ?

OtBert: ['eoMeTpUUECKUM MTOHATHAM 00Jiee UJIN MeHee TOTHO
COOTBETCTBYIOT IIPEIMETHI IIPUPOIbI, KOTOPBIE U SBJISIOTCS
€ITMHCTBEHHOH MPUYNHON UX BOBHUKHOBEHUSI. /IBe IPUBBIUKU TO
IMOKAa3bIBAIOT: MbI BUJIUM B OTPE3KE JIB€ OTMEUEHHbIEe TOUKH Ha
MIPAKTUYECKHU TBEP/IOM TeJIe, U Mbl CYUTAEM TPU MeCTa JIEXKAIITUMHU Ha
O/THOU TIPSIMOM, €CJTU TIPH MOJIXO/ISIIIEM BHIOOPE TOUKH HAOJIIO/IEHUS X
BHUIMBI€ TI0JIOKEHUS COBIIAIAIOT IPY PACCMATPUBAHUH OJHUM TJIa30M.

3. B xakom cmbIciie, TIO ¢JTOBaM aBTOpPA, HECKOJIBKO HETOUHOM, MBI
MOKEM IOHUMAaTh UCTUHHOCTh T€OMETPUYECKOI'0 IIPEJIOKEeHU ,
KOT/Ia TeOMeTpHA paccMaTpuBaeTcs Kak pasjies GU3UKU, U IoUeMy
OH HAa3bIBAET 3TO yOEK/IeHNEe ITPeABaAPUTETHHBIM ?
IMoackaska: [TogymaiiTe 0 TOM, UTO MOKHO CJI€JIATh ITUPKYJIEM U
JINHEUKOM.
OtBeTt: Ero HCTHHHOCTD 03HAYAET, YTO OHO IOATBEPIK/IAETCS IIPU
IIOCTPOEHUH TUPKYJIEM U JIMHEHKOH, TO €CTh /I PEaJIbHBIX BellleH,
COTIOCTABJIEHHBIX T€OMETPUYECKUM ITOHSATUAM. YOeK/IeHIne TOKOUTCS
JIUIIB Ha IOBOJILHO HECOBEPIIIEHHOM OIIBITE, II03TOMY OHO IIPUHUMAETCS
IIOKa; 001IIast TEOPUS OTHOCUTEIBHOCTU B KOHIIE KHUTH ITOKAXKET, UTO U B

KaKou MEpe OHO UMEET rpaHUIIbI.



Cucrema koopauHar

Ha ocHOBaHUM yKa3aHHOTO PU3UYECKOTO UCTOJIKOBAHUS PACCTOSHUSA
MBI B COCTOSTHHH TaK’Ke YCTAHOBUTHh U3MEPEHHUEM PACCTOSTHUE MEXK/Ty
JIByMsI TOUKAMHU TBEPAOTO Tesia. JIJ1s 9TOro HaM Hy>K€H OTPE3OK,
KOTOPBIM MBI Oy/ieM IIOJIb30BATHCSA Pa3 U HABCET/Ia, MajloyuKa S,
CITyKalasi eIMHUYHBIM MaciTaboM. Eciiu Teriepb A u B — 1Be TOukn
TBEPOTO TeJIa, TO COEIUHSIONIAA UX MPAMAasA MOXKET OBITh IIOCTPOEHA
10 3aKOHAM reOMETPHU; 3aTEM Ha 3TOU COETUHSIOMIEN TTPSIMOU
MOKHO OTKJIQJIbIBaTh OTPE3OK S OT A CTOJIBKO pPa3, CKOJIPKO HY>KHO,
yTOOBI 1oUTH 710 B. YHCs10 TOBTOPEHUH 3TOTO OTKJIAIBIBAHUSA ECTh
Mepa oTpe3ka AB. Ha 3ToM nokKoUTCA BCAKOE U3MEPEHME JIJITHH.



TEJIO OTCHETA

M3mepeHne Ha Tene oTcuyéTa

Besikoe mpocTpaHCTBEHHOE OIHCAHUE MECTa COOBITHS WM MIPEAMETA
OCHOBAHO Ha TOM, UTO YKa3bIBAIOT TOYKY TBEP/IOTO TeJIa, TesIa
OTCUYETA, C KOTOPOH 3TO COOBITHE COBMAZAET. DTO OTHOCUTCS HE
TOJIBKO K HAyYHOMY OIMCAHUIO, HO U K ITOBCEHEBHOU Kku3HU. Eciu s
pas3bepy ykasanue mecrta «B bepsrae, Ha [ToTc1aMCKOH IIOIIAAH »,
OHO O3HayvaeT ciieymoiee. [IoBepXHOCTh 3eMJIH €CTh TBEP/IOE TEJIO, K
KOTOPOMY OTHOCHTCS YKa3aHUe MecTa; Ha Hel «IloTcmamckas
Ioniaab B bepsvHe» ecTh OTMeueHHasi, CHaOKEHHasi Ha3BaHUEM
TOYKA, C KOTOPOI COOBITHE MPOCTPAHCTBEHHO COBIIA/IAET.



NOBEPXHOCTDb
3EMN

OT MeHOBaHHOro MecTa K BbICOTE

ATOT MePBOOBITHBIH CIIOCOO YKa3aHUSA MECTa 3HAET JIUIIb MecTa Ha
TTOBEPXHOCTHU TBEP/IBIX TEJI U CBSI3aH C HATUYHEM PA3TMYUMBIX TOUEK
3TO# moBepxHOCTU. [TocMOTpHUM, KaK YeJT0BEUECKUH yM
0CBOOOJK/IA€TCS OT ITHX JIBYX OTPaHUYEHUN, TPUUEM CYIITHOCTh
YKa3aHUs MEeCTa He IpeTepIieBaeT HUKaKoro nu3aMeHeHus. Eciu,
HatnpuMep, Haj [ToTciaMCKOM IUIOMIAbI0 TTBIBET 00J1aKO0, TO €T0
MECTO OTHOCHTEJIHBHO IMIOBEPXHOCTU 3€MJIH MOKHO YCTaHOBUTb,
BO3/IBUTHYB Ha IUIOIIA/A BEPTUKAJIBHO IIECT, JOCTUTAIONIUH 00J1aKa.
V3MepeHHast e IMHUYHBIM MacCIITabOM JJTHHA IIIeCTa BMECTE C
yKazaHHEeM MecTa OCHOBAHHUs IIIECTA €CTh TOT/IA ITOJTHOE YKa3aHUe
Mecta. Ha 3ToM mpumepe Mbl BUAUM, KAKUM ITyTEM ITPOU3OIILIIO
YTOUHEHHE TIOHATUSA MeCTa.



Bo-nepBbIx, TBEP/OE TEJIO0, K KOTOPOMY OTHOCHUTCS YKa3aHHE MeCTa,
MIPO/IOJI?KAIOT TaK, YTOOBI IOMOJIHEHHOE TBEP/I0E TEJIO JOCTUTAIIO
IpeMeTa, KOTOPBIM HYKHO JIOKAJIU30BaTh. BO-BTOPBIX, 71
XapaKTEePUCTUKH MECTa MOJIb3YIOTCA YUCIOM BMECTO UMEHOBAHHBIX
IIPUMET; 3/IeCh TO U3MePEHHAas MacIITaboM JJInHa IecTa. B-
TPEThUX, O BbICOTE 00JIaKa TOBOPSAT U TOT/A, KOT/A IIIECT,
ZIOCTUTAIOIINI 00J1aKa, BOBCE He BO3/IBUTHYT. B HameMm cirydae mo
ONTHUYECKUM CHUMKAM 00JIaKa ¢ pa3IMYHBIX MECT Ha 3eMJIe, C YUETOM
CBOMCTB pacIpOCTPaHEHHs CBETA, OIPEAEISIOT, KAKOH JIJTMHBI HY>KHO
ObLJIO OBI CcZIes1aTh MIECT, YTOOBI OH JIOCTUT OOJIaKa.

V13 3TOT0 paccykeHus BUIHO, YTO JJIS OIUCAHUSA MecT OyzeT
BBITO/THO, €CJIU C IIOMOIIBIO U3MEPEHHBIX UHCE YAACTCA CTaTh
HE3aBHUCHUMBIMU OT CYIIECTBOBAHUS CHAOKEHHBIX HA3BAHUAMU
IIpUMeT Ha TBEPOM TeJjle, K KOTOPOMY OTHOCUTCA YKa3aHHUe MecTa.
Artoro uamMepsonas Gu3nKa IOCTUTaeT IPUMeHEHHEM JeKapTOBOU

CUCTEMBI KOOpAWHAT.

OHa COCTOUT U3 TPEX B3AUMHO NEPIIEHUKYIAPHBIX KECTKUX
IUIOCKUX CTEHOK, COeIUHEHHBIX B OJTHO TBEP/0E TeJI0. MecTo JIro060Tro
COOBITHS OTHOCUTEJIPHO CUCTEMbI KOOPJUHAT OIMCHIBAETCH, B
CYIITHOCTH, YKa3aHUEM JIJTUH TPEX MEPIEHTUKYIISIPOB, NI KOOP/IMHAT
(X, y, z), KOTOpbIE MOKHO OITyCTHTb U3 COOBITHS HA 3TU TPU IJIOCKHE
CcTeHKHU. JIJTUHBI 3THX TPEX MEPIEHUKYISAPOB MOTYT OBITh
OIIpe/ieJiIeHbl IT0CJIEI0BATETbHOCTHI0O MAHUIYJISIITAH C JKECTKUMU
CTEPIKHAMU, MAHUITYJISIIIUN, TIPEIITUCAHHBIX 3AaKOHAMHU U METOTaMH

€BKJINIOBOM TEOMETPHUH.

B nmpuitokeHUsX KECTKHE CTEHKH, 00pa3yIole CUCTEMY KOOD/IMHAT,
OOJTBbITIEN YACTHIO HE OCYIIECTBIEHBI; 1 KOOPAHUHATHI OIIPE/IEISIOTCS

HE IIOCTPOEHUAMU C JKECTKUMU CTEPXKHAMU, 4 KOCBEHHO.



OusnUecKuii CMBICI YKaBaHI/Iﬁ MecTa JOJIZKEH, OJJHAKO, BCerga
OTBICKMBATHCA COTJIACHO H3JIOXKEHHBIM COO6pa)KeHI/IHM, €C/In
Ppe3yJibTaTbl (1)I/ISI/IKI/I N aCTPOHOMUH HE OJOJI?KHbBI PACIIJIBITBCA B

HEACHOCTbD.

HWTak, nosydaercs ciefyloliee: BCsSKoe IPOCTPAHCTBEHHOE OIICcCaHue
COOBITUY ITOJIB3YETCA TBEPABIM TEJIOM, K KOTOPOMY COOBITHS
IIPOCTPAHCTBEHHO OTHOCSATCS. TO OTHECEHUE IIPE/II0IATAET, YTO /IS
«OTPE3KOB» CIIPaBE/IJINBBI 3aKOHBI €EBKJIUIOBON reOMEeTPUH, TPUUEM
«OTpe30K» (HUBUYECKH IIPEJICTABJIEH JIByMs METKAMU HA TBEPZOM
TeJe.

Bonpocsl

1. Yto Takoe Mepa orpe3ka AB, corsiacHO OTpPBIBKY?
a. Yucso pas, KOTopoe eIMHUYHBIN CTep:KeHb S HY>KHO
OTJIOJKUTH BJIOJIb IPSAMOU OT A /10 B
b. Bpemsi, 3a KOTOpO€e CUTHAJT IIPOXO/IUT OT A 710 B

¢. Unco MMeHOBaHHBIX METOK, JIeXKaIuX Mexx1y A u B

2. Uto o3HavaeT ykazaHue Mecta «B bepsinne, Ha [ToTciamckoit
IIJIOIAJIU », €CTIN €T0 Pa300paTh?

a. Yto coObITHE HAXOAUTCS Ha OMPEAETIEHHOM PACCTOSTHUU OT
IeHTpa 3emMin

b. YTo cobpITHE IPOCTPAHCTBEHHO COBIA/IAET C OTMEUEHHOU,
MMEHOBAaHHOU TOYKOU TBEPIOTO TeJia, TIOBEPXHOCTH 3eMJTH
c. Uto coObITHE UMEET TPU KOOPAUHATHI OTHOCUTETBHO

NepHeHINKYIAPHBIX CTEHOK



d. Yo Ha IJIOIIAH MOXKHO BO3/[BUTHYTH IIIECT, IOCTUT A
COOBITUSA

3. BpIcoTy 061aKa HAXOAAT 10 CHUMKaM C HECKOJIbKUX MECT Ha
3emsie. Kakoe yrouHeHUe MTOHATHS MECTA 3TO WLIFOCTPUPYET?
a. [TpogosmkeHne TBEP/IOTO TEJA 710 IPEAMETA
b. Hcniosib30BaHue YKcia BMECTO HMEHOBAHHBIX IIPUMET
c. PasroBop 0 BbICOTE, XOTS IIIECT, IOCTUTAIOIIUH 00J1aKa, He
BOB/IBUTHYT

d. OtHecenue 00J1aKa K TOYKAM TeJIa OTCUETA

4. Ilouemy pU3HIECKUI CMBICT YKa3aHUH MeCTa JI0JKEH BCerja
OTBICKMBATHCSA B JKECTKUX CTEPIKHSIX U TBEP/IBIX TeJIaX, XOTS

KOOpAHHAaThL OOBIYHO OoIpenesdnoT KOCBEHHO?

a. HOTOMy YTO KOCBE€HHBbIE OIIpEeAEC/ICHUA HUKOT1Aa HE OBIBAIOT

JAOCTAaTOYHO TOYHBIMHU

b. HOTOMy 4TO TpH JKECTKHE CTEHKU BcCerga Z[eﬁCTBHTeHbHO

ITOCTPOEHBI

c. [Toromy uto MHaYe pe3ysbTaThl PUBUKU U ACTPOHOMUU

PaCILIBIBYTCA B HEACHOCTD

OTBeThI

1. a) Ha npsimoii, coequnsioniel A u B, oTpe3ok S oTkIabIBaOT OT A
CTOJIBKO Pas, CKOJIbKO HY?KHO, YTOOBI JIOUTH /10 B; 4mcsio moBTOpeHUH ecTh

Mepa OTpE3Ka, U Ha 3TOM IIOKOUTCA BCAKOE U3MEPpEHUE JIJINH.

2. b) IloBepxHOCTh 3eMJIU — TBEP/IO€ TEJIO, K KOTOPOMY OTHOCHUTCS
ykasaHue; Ha Her [loTcmamckast miomab B bepimae — orMeueHHas,
CHA0KEHHAS Ha3BaHUEM TOYKA, C KOTOPOU COOBITHE MPOCTPAHCTBEHHO

COBIIQgAc€T.



3. ¢) O BbIcOoTE 00J1aKa TOBOPSAT U TOT/A, KOT/A IIIECTA, IOCTUTAIOIIETO €T0,
HET; II0 CHUMKAaM, C YIETOM PaCIPOCTPAHEHUS CBETA, OMIPEEIAIOT, KaKOH

JUIAHBI JIOJIKEH ObLI ObI OBITH IIIECT.

4. ¢) CTeHKHU OOJIBIIEN YACThIO HE OCYIIIECTBIIEHBI, 1 KOOP/IMHATHI HAXOIAT
KOCBEHHO, HO UX (PU3UUECKUN CMBICJI JJOJKEH OTBICKUBATHCS COTJIACHO
IIOCTPOEHUSM CO CTEPKHAMH, HHAUE Pe3yJIbTaThl (GQU3UKHA U aCTPOHOMUU

PaCIUIBIBYTCA B HEACHOCTD.

3amaunu

1. OnummnTe CBOUMU CJIOBAMMU, U3 YETO COCTOUT JIeKapTOBA CUCTEMA
KOOP/IMHAT U YTO TAaKO€ TPU KOOPAUHATHI COOBITHS, M CKOKHUTE, KaK B
IIPUHITUIIE OPEIEJIAITCA NX 3HAUYEHU .
IMoackaszka: HaunuTe ¢ TPEX JKECTKUX IJIOCKUX CTEHOK U CIIPOCHUTE, YTO
MOZKHO OITyCTUTH U3 COOBITHS Ha KAXK/YIO U3 HUX.
OtBet: OHA COCTOUT U3 TPEX B3BAUMHO IEPIIEHIUKYJISPHBIX JKECTKUX
IUIOCKUX CTEHOK, COEJTMHEHHBIX B OJTHO TBEP/I0€ TeJI0. MecTo coOBITHS
OTUCBHIBAETCS JTUHAMU TPEX MMEPIEHANKYIAPOB, OMYIIEeHHBIX U3
COOBITHS HAa CTEHKH, KOOPAUHATAMU X, Y, Z. DTU JJTUHBI OIIPEIEIAIOTCS, B
MIPUHITUTIE, TTOCJIE/IOBATEIBHOCTHI0 MAHUIIYJIAIIUN C dKECTKUMHU
CTEPIKHSAMU, TIPEJIITUCAHHBIX 3aKOHAMY U METO/IAMHU €BKJIHI0BOM

reoMeTpuun.

2. [IepBOOBITHBIN cIOCOD YKa3aHUS MeCTa CBSA3aH C JIByMs
orpanndeHusAMu. HazoBurte ux u 00ObACHUTE, KaK IIIECT,
BO3/IBUTHYTHIN Ha [ToTcAaMCKOM IUIOIIA/IN, OCBOOOKAAET HAC OT
KayK7I0TO, HE MEHSA CYITHOCTU YKa3aHUA MeCTa.
IToackazka: UTo MOXKeET U 4ero He MOXKeT ykasarh «Ilorcmamekasn
IJIOIIA/1h B bepuHe»?

OtBet: OH 3HAaET JIUIIH MECTA HA IOBEPXHOCTH TBEP/IBIX TEJ U
HYKJJa€TCA B PA3JIMYMMBbIX, UMEHOBAHHBIX TOUKAX 9TOU IIOBEPXHOCTH.



ITect mpomosKaeT TBEP/IOE TEIO BBEPX, TAK UTO 00JIaK0, HAXOAIIEECs
BHE IIOBEPXHOCTH, OKa3bIBAETCSA JIOCTUTHYTO; & U3BMEPEHHAs JIJIMHA
1ecTa, Y1cJjIo, 3aMeHs1eT UMEHOBAHHYIO ITPUMETY. YKa3aHue I0-
IIpeKHeMy Ha3bIBaeT TOUKY TBEPJIOTO TeJIa, C KOTOPOI 00JIaKO COBIIA/IAET,
TaK YTO €ro CyITHOCTb He U3MEHUJIACh.

3. Chopmyupy¥iTe BBIBOJI, K KOTOPOMY IIPUXO/ITUT OTPHIBOK

OTHOCUTEJIPHO BCAKOTO IIPOCTPAHCTBEHHOTO OITUCAHUS COOBITHM, U

CKa)KHUTe, UTO 3TO OIKMCAHUE IIperosiaraetr oo oTpe3Kax.
Honcxasxa: Becsw PpeE3yJIbTaT HECYT ABA IIPEAJIOKECHUA B KOHIIE OTPbIBKA.
OTtBert: Beakoe IIPOCTPAHCTBEHHOE OIIMCaHNE COOBITHUH IIOJIb3YETCA
TBEPJIBIM TEJIOM, K KOTOPOMY COOBITHS IIPOCTPAHCTBEHHO OTHOCATCS. JTO
OTHECEHHE IIPEAIOoJIaraeT, 4To AJisd OTPE3KOB CIIpABEAJINBbBI 3aKOHBI
€BKJIUJIOBOY TeOMETPUHU, TPUUIEM OTPE30K DUBUUECKU IIPE/ICTABIIEH
ABYM:A METKaMHU Ha TBép].IOM TeJ1e.



ITpocrpaHCcTBO U BpeMAa B
KJIACCUYECKOU MEeXaHUKe

Eciu 51 6e3 cepbE3HBIX COMHEHUH U TIOJPOOHBIX IMOSCHEHHI
chopMyIupYyI0 33/1aUy MEXaHUKH TaK: «MexaHHKa J0KHA
OIHCHIBATh, KK TEJIa CO BpEMEHEM MEHSIIOT CBOE MeCTO B
IIPOCTPAHCTBE», TO 1 BO3bMY Ha CBOIO COBECTh HECKOJIBKO CMEPTHBIX
IPEXOB IIPOTUB CBATOTO JiyXa sICHOCTH; 3TH I'PEXH HY>KHO CIIEPBa
PaCKpBITh.

OpHo napeHvie, ABe TpaekTopum



HescHo, 4To 3/1€Ch ciie/iyeT IOHUMATh M0/ «MeCTOM» U
«IIPOCTPAHCTBOM». fl CTOIO Y OKHA pAaBHOMEPHO JIBUIKYIIETOCS
JKeJIe3HOZIOPOKHOT'O BarOHA U POHAI0 KAMEHb Ha HACHIIIb, HE
Ipyu/iaBas eMy ToTdka. Torza s BUXKy, €CjIv OTBJIeYbCS OT BIUAHUA
COIIPOTHBJIEHUS BO3/lyXa, YTO KAMEHb M1a/1aeT NPAMOJINHENHO BHU3.
[Temmexoz, HAGIIOAAIOIINI 5TO 3710/lesTHIE C TPOIIMHKY, 3aMedaeT, YTo
KaMeHb I1a/IaeT Ha 3eMJTIO 10 IyTe napabostsl. Temneps A cripammBa:
JIeKaT JIU «MeCcTa», KOTOPble IIPOXO/IUT KaMeHb, «B
JIEVCTBUTEIPHOCTH » HA MIPAMOY Win Ha napabose? Uro, nanee,
O3HavaeT 3/lech IBUKEeHHUe «B IpocTpaHcTBe» ? Ilociie paceyxaeHuit
npeaplIyIIero naparpada orset camooueBu/ieH. I1pex/ie Bcero Mol
COBEPIIIEHHO OCTAaBUM B CTOPOHE TEMHOE CJIOBO «IIPOCTPAHCTBO», MO/,
KOTODPBIM, €CJIU YEeCTHO IIPU3HATHCSA, MbI HE MOKeM IIOMBICJIUTh
POBHO HUYETr0; BMECTO HETO MbI IIOCTABUM «/IBUKEHHE OTHOCUTETLHO
MIPAKTUYeCKU TBEPJIOTO TeJla OTCUETa». MecTa OTHOCUTEIBHO TeJsla
OTCU€ETa, BarOHa WJIM 3€EMJIH, yKe TIOJIPOOHO OIIpe/ieIEHbI B
npeapiayiieM naparpade. Eciu BMecTo «Tesia oTc4€Ta» Mbl BBEJIEM
MI0JIE3HOE JJIS1 MaTeMaTU4eCKOro OMUCAHUSA TOHATHE «CUCTEMA
KOODAMHAT», TO MOXKEM CKa3aTh: KAMEHD OIHCHIBAET MIPSIMYIO
OTHOCUTEJIBHO CUCTEMBI KOOPJIUHAT, KECTKO CBA3aHHOU C BArOHOM, U
1apaboJry OTHOCUTEIbHO CUCTEMbBI KOOPAUHAT, JKECTKO CBA3AHHOMH ¢
3eMms1€N. Ha 5TOM nmpuMepe OTYETINBO BUIHO, YTO TPAEKTOPUU CaMOU
110 ceOe He CYIIECTBYET, & €CTh JIUIIH TPAEKTOPUA OTHOCUTEIBHO

OIIpEJIeJIEHHOTO TeJIa OTCUETA.

[ToHOE ke omMcaHue JBMKEHUS OIyIaeTCs JUIIb TOT/Ia, KOTAa
YVKa3bIBAIOT, KK TeJIO MEHSET CBOE MECTO CO BPEMEHEM; TO €CTh JJIA
Ka)K/I0H TOUKH TPAEKTOPUH HYKHO YKa3aTh, B KAKOE BPEM TeJIO TaM
HaXOJTUTCA. ITU YKA3aHUS JIOJKHBI OBITH JJOTIOJTHEHBI TAKUM

oIpeaeJIeHHuEM BPpEMEHU, 4TOOBI B CHJIy 3TOTO OIIpEAEIEHUA



3HaYeHUs BPEMEHU MOXKHO OBLIO paccMaTPUBATh KaK
[IPUHIMINAIBHO HAbJTI0/jaeMble BeJIMUUHBI, Pe3yJIbTaThl U3MepeHUH.
CTos Ha MOYBE KJIACCHYECKON MEXaHUKU, MbI BBIIIOJIHSIEM 5TO
TpebOBaHUE IS HAIIIETO ITPUMepPA CIIEAYIONTUM 00pa3oM.
ITpencraBum cebe ABOE COBEPIIIEHHO OJUHAKOBO YCTPOEHHBIX YaCOB;
OJIHU JIEDP’KUT B PYyKe UeJIOBeK y OKHA BaroHa, [pyrue — 4eJoBeK Ha
TponuHKe. KaXk/1plil 13 HUX yCTAHABJIMBAET, B KAKOM MECTE CBOETO
TeJIa OTCUETA HAXOJIUTCSA KAMEHb B TOT MOMEHT, KOT/Ia THKAIOT Yachl,
KOTOPBIE OH JIEP:KUT B pyKe. IIpu 5TOM MBI OTKa3bIBa€MCs BXOJIUTD B
HETOYHOCTh, BHOCUMYIO KOHEUHOCTHIO CKOPOCTH PACIIPOCTPAHEHUA
cBeta. O6 5TOM U 0 BTOPOU UMEIOIIENCA 371€Ch TPYAHOCTH ITOAPOOHO
Oy/leT cKa3aHO MO3Ke.

TUKW NMPUHATDBI OAHOBPEMEHHDbIMMW
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[Mono>keHnsa B nape co BpeMeHeM




IIpumeuanus.

Tem caMbIM U IPSAMO¥ JIMHUU COIIOCTAaBJIEH IIPUPOAHBIN 00beKT. Tpu
Touku A, B, C TBEpOTO Tea jiexKaT Ha OHOU IPAMOMU, eciu Ipu
3a7ilaHHBIX ToYKax A u C Touka B BeiOpaHa Tak, 4To cymma
paccrossauii AB u BC okasbiBaeTcss HAUMEHBIIEeH. ITOTO HEIIOJTHOTO
YKa3aHUA B JAHHOU CBA3U JJOCTATOYHO.

TEANHVLIA

MpAMK3Ha 1 pas3nenéHHble CTePXKHU

IIpu sTOM, IpaBAa, MPEAIIOIAraeTcs, YTO U3MEPEHHE CXOJIUTCS, TO
€CTh JIAET 1eJ10€ Ynciio. OT 3TOH TPYTHOCTH OCBOOOKIAIOTCS
MIpUMEHEHUEM Pa3/eJIEHHBIX MACIITa00B, BBEJIEHUE KOTOPBIX HE
TpeOyeT MPUHITUITHATIHPHO HOBOTO METO/IA.



I[aﬂbHEfImee Hcciaea0oBaHue Toro, 4To 3/1eCb O3Ha4YaeT
«IIPOCTPAHCTBEHHOE COBIIaZICHUE», HE HYXKHO, 100 3TO IIOHATHE SCHO
IIOCTOJIbKY, IIOCKOJIBKY B Ka*K10OM OTAEJIbHOM pE€aJIbHOM CJiy4dae
pa3”Horiiacusa 0 TOM, UMEE€T OHO MECTO WUJIU HET, €1Ba JIX MOTL'yT

BO3HHUKHYTbD.

Jlumpb 0b11as Teopusi OTHOCUTEIBHOCTH, pacCMaTpUBaeMasi BO
BTOPOM YaCTU KHHUKKH, JIeJIaeT HEOOXOUMbIM yTOUHEHUE U

HN3MEHEHHE 3TUX Hpe[[CTaBﬂeHHﬁ.

Bomnpocsr

1. KameHb, ypOHEHHBIN U3 OKHA BaroHa, 1aJiaeT OTBECHO JIJIst
YyeJIOBEKA Y OKHA U T10 T1apaboJte 11s nerexoza. Ha kakou

TPAEKTOPHH JIEKAT MECTA KAMHS «B JIEUCTBUTEITLHOCTU» ?
a. Ha mapa6oJie, moToMy 4TO 3€MJIsl IOKOUTCA
b. Ha mpsamMoi#i, mOTOMY YTO KaMHIO HE TPU/IAJIA TOTIKA

c. Hu Ha xakoi: ecThb JIUIIb TpaeKTOpHUA OTHOCHUTEJIbBHO
OIIpeZIeJIEHHOTO TeJla OTCUETA

2. IloueMmy aBTOp OCTaBJIAET B CTOPOHE CJI0BO «IIPOCTPAHCTBO» U
TOBOPHUT BMECTO 3TOI'O O ABUKEHHUHU OTHOCUTEJ/IBHO
MIPAKTHUYeCKU TBEPJIOTO TeJla OTCUETA?

a. HOTOMy 4TO, €CJIK YE€CTHO IIPU3HATHCA, 110
«IIPOCTPAHCTBOM>» MbI HE MOKEM IIOMBICJIUTb POBHO HUYETO,

a MecTa OTHOCUTEJIBHO TeJla OTCYETA OIIpeZiesiIeHbl B
npeapIyieM naparpade



b. HOTOMy YTO IIPOCTPAHCTBO NCKPHUBJIEHO 1 €TI0 HEJIb3A
HU3MEPUTH JKECTKUMHU CTEPXKHAMU

C. HOTOMy YTO BAarOH U 3€MJIA ABUXKYTCA B IIPOCTPAHCTBE C

Pa3HbIMHU CKOPOCTAMHU

d. [ToTomy 4TO Tesia OTCUETA Jierde Mpe/iCTaBUTh, YeM IIyCTOe

IIPOCTPAHCTBO

3. Uero elé He XBaTaeT B ONKMCAHUY JBMKEHUA, KOTIa

TPaeKTOPHSA OTHOCUTEJIFHO TeJIa OTCUETA U3BECTHA?
a. Maccpel KaMH# | JIEHUCTBYIOIIEN HA HETO CHUJIBI

b. [l kKax/10#1 TOUKU TPAEKTOPUH — BPEMEHH, KOT/Ia TEJIO TaM
HaXO/UTCs, OTPEJIEJIEHHOTO KaK IPUHINIINATIBHO

HabJo1aeMasi BeJIM4rHa

C. CKOpOCTI/I Baroda OTHOCHUTEJIbHO 3€MJIN

4. Kak, cTos1 Ha IIOUBe KJIaCCHYECKOU MEXaHUKH, JBO€E
Ha0bJII0/1aTeJIed MOJIyYaroT BpeMeHa JIJIs1 CBOMX OIMCAHUH ?
a. OHM YMTAIOT OJHH YaChl, IOCTaBJIEHHbIE Ha HACHIIN

b. KaxpIii 1epKUT OHU U3 IBYX OJJMHAKOBO YCTPOEHHBIX
YacoB U 3aMeYaeT, I/ie KaMeHb Ha ero TeJjie OTCUETa, KOrja
THKAIOT €TI0 Yachl

c. OHH BBIYUCJIAIOT BPEMS 10 BBICOTE, KOTOPYIO IIPOJIETE
KaMeHb

d. OHM U3MEPSAIOT, CKOJIBKO BpEMEHU CBET OT KAMHS UJIET /10

HUX

OTBeThI

1. ¢) Tpaekropuu caMoii 110 cebe He CYIIeCTBYET; KAMEHD OIICHIBAET

IPpAMYIO OTHOCHUTEJIbHO CUCTEMBI KOOPAHUHAT, CBSI3AHHOU C BaroHom, "u



mapaboJIy OTHOCUTEIbHO CUCTEMBI, CBSI3aHHOU C 3eMJIEH.

2. a) TEMHOE CJIOBO «IIPOCTPAHCTBO» — TO, MOJ] KOTOPBIM MbI HE MOKEM
IIOMBICJTUTh POBHO HUUYEr0; MeCTa OTHOCUTEIBHO TeJIa OTCYETA, BATOHA WU

3€MJIH, y?Ke TOAPOOHO OIpe/iesIeHbI.

3. b) IlosiHOE onHIcaHMe ToJTyYaeTcs JIUIIh TOT/A, KOTZA YKa3bhIBAIOT, KaK
TEJIO MEHsIET CBOE MECTO CO BPEMEHEM, U 3TU 3HAYEHUA BPEMEHU I0JI?KHBI

10 CBOEMY OIIPEACJIEHUIO CHUTATHCA pE3yyIbTaTaMU HBMepeHHﬁ.

4. b) [IBoe coBepIIIEHHO OJJUHAKOBO YCTPOEHHBIX YaCOB, O/THH Y OKHA
BaroHa, Ipyrue Ha TPOIUHKE; KAXK/bIH HAa0JII0/1aTes b yCTaHABIUBAET, B
KaKOM MeCTe CBOEr0 TeJia OTCUETA HAXOAUTCSA KaMeHb B MOMEHT, KOT/Ia
THUKAIOT €r0 COOCTBEHHBIE YaCHI.

3azaun

1. OnIUIIHMTE TPAEKTOPUIO KAMHS OTHOCUTEJIBHO CHCTEMbI KOOP/IUHAT,
CBA3aHHOM C BATOHOM, ¥ OTHOCHUTEJILHO CBSI3aHHOMU C 3eMJIEH, U
00'BSICHUTE, TIOYEMY BOIIPOC, KaKas TPAEKTOPUS HACTOAIAsI, HE UMEET
oTBeTa.

IMoackaszka: HazoBuTe Tes0 OTCUETA MIPENK/IE, UEM OIIHICHIBATD
TPaeKTOPHIO.

OtBeTt: OTHOCUTEILHO BAarOHA KaMeHb ImazgaeT OTBECHO BHU3;
OTHOCHUTEJIbHO 3€MJIN OH IIaJAa€eT 110 Ayre napa6onbl. TpaeKTOpI/II/I camou
1o cebe HET, €CTh JIMIIb TPAECKTOPHUA OTHOCUTEJIBHO OHpeZ[eJIéHHOI‘O TeJa
OTC‘-IéTa, TaK 4TO BOIIPOC, B KOTOPOM T€JIO OTCuéTa He Ha3BaHO, HU O yeM

He CITpaIlnBaerT.

2. B npuMeuaHunax ckazaHo, 4ToO Tpu TOUkU A, B, C TBEp0rO0 Tesna
JIeXKaT Ha OJHOU MPsIMOM, ecsiu B BpIOpaHa Tak, 4To cymMma
paccrossanii AB u BC Haumenbinasa. O0bsACHUTE CBOMMU CJIOBAMH,
KaK 9TO COTIOCTABJISIET IPSAMOU IIPUPO/IHBIN OOBEKT M Ha KAKOH!

MIpeXHEN u7iee 5TO OCHOBAHO.



IMoackaska: [logymaiiTe, YTO HY»KHO, UTOOBI CDABHUBATh CYMMY JIBYX
paccTosHU.

OTtBeT: BMmecTo TOTo 4TOOBI OIIpeAenaTh MPAMU3HY KAPTUHKOM,
IIPAMU3HA OIpe/iesiAeTcs U3MEPEHNEM: CPe/IN TOU€EK TBEP/IOTO Tesla Ha
npsaMmoii uepes A u C jiexkar Te, mpu KoTopsix cymma AB u BC
HauMeHbINasA. 9TO OCHOBAHO HAa U3MEPEHUH PACCTOSIHUS OTKJIAbIBAHHEM
€IUHIUYIHOTO CTEPKHS, TAK UTO IIPAMAsi CTAHOBUTCS TEM, UYTO HAXOAT

CTEP>KHAMM Ha pE€aJIbHOM TeJIe.

3. B Kaky1 HeTOYHOCTB, 10 CJIOBAM aBTOPA, OH OTKA3bIBAETCA
BXOJINTh, KOT/IAa TUK YaCOB COMOCTABJIAETCA C MECTOM KaMH#, U 4TO OH
00 3TOM Oberaer?
Ioackaszka: CrpocuTe, KaK MEIIexXo/1 Y3HAET, T7ie KaMeHb B MOMEHT
THKA.
OtBeTt: B HETOYHOCTH, BHOCUMYIO KOHEUHOCTBIO CKOPOCTH
pacmnpocTpaHeHus cBeTa: HabJII0aTeN b BUANT KaMeHb Oy1aroziapsi CBETY,
KOTOPOMY HY:KHO BpeMsI, UTo0bI 1oUTH. OH OCTABJISAET €€ 3/1eCh B CTOPOHE
BMeCTE CO BTOPOU TPY/THOCTBIO U 0belaeT moipobHO cKa3aTh 06 00enx
MO3Ke.



I'aanjieeBa cucrema KOOpaAUHAT

Kaxk n3BecTHO, OCHOBHOU 3aKOH MexaHuku l'anunes u HpioToHa,
W3BECTHBIH I10]T HA3BAHUEM 3aKOHA WHEPIIUH, TJIACHUT: TEJIO,
JTOCTATOYHO yIAJIEHHOE OT IPYTHX TeJ, IPEOBIBAET B COCTOSTHUH
IMOKOS WJIM PABHOMEPHOTO MPAMOJIUHEWHOTO IBMKEHUA. ITO
Mpe/IJI0}KEHNE TOBOPUT HEUTO He TOJIBKO O JIBUXKEHUH TeJI, HO U O
JIOITyCTUMBIX B MEXaHUKE TeJIaX OTCUYETA, UJIM CUCTEMAaX KOOP/IUHAT,
KOTOPBIMHU MOXKHO IT0JIb30BaThCS TP MEXaHUYECKOM OITHUCAHUH.
Tesna, K KOTOPHIM 3aKOH MHEPITUH 3aBEOMO TPUMEHUM € OOJTbIIIIM
puObJIMIKEHWEM, — 9TO BUJMMbIE HETO/[BI)KHBIE 3BE3/1bI. Ecin ke
MBI [10JI3YEMCS CUCTEMOU KOOP/IMHAT, YKECTKO CBA3AHHOU ¢ 3eMJIEH,
TO OTHOCHUTEILHO HE€ KaK/1asl HEMOABUIKHAS 3BE€3/1a OMKMCHIBAET B
TeueHHEe OTHUX ACTPOHOMUYECKHUX CYTOK OKPY>KHOCTh OTPOMHOTO
pazauyca, B IpOTUBOPEYNHU ¢ GOPMYTIMPOBKOM 3aKOHA UHEPIUH.
Htak, ecou fepkaThCs TOTO 3aKOHA, JBHKEHUS] MOKHO OTHOCHTD
TOJIBKO K TAKUM CHCTEMAaM KOOPJAUHAT, OTHOCUTETHLHO KOTOPBIX
HETIO/IBIKHBIE 3BE3/IbI HE COBEPIIIAIOT KPYTOBBIX JIBIKeHU. CHcTeMy
KOOP/IMHAT, COCTOSTHUE JIBUKEHU KOTOPOH TaKOBO, UTO
OTHOCHUTEJIPHO HEE CIIPaBeIJINB 3aKOH WHEPIIUU, MbI HA3bIBAEM
«TaJTNJIEEBON CUCTEMOU KOOPAWHAT». TOJIBKO JIJIs TaTIIeeBOM
CHUCTEMBbI KOOPJAMHAT 3aKOHBI MexaHuku ['asmiieda u HeroToHA

IIPETEHAYIOT HA CIIPABEAJINBOCTD.



OKPYXHOCTb 3A CYTKM

OKpY>XHOCTM WM NOKOM

Bonpocsr

1. OTHOCHUTEJIPHO CHCTEMBI KOOPAUHAT, JKECTKO CBS3aHHOMU C
3eMJIEH, UTO Jiej1aeT HeIIOABUKHAA 3Be3/a 3a OAHHU
aCTPOHOMHYECKHe CyTKU?

a. Ocraércs B IOKOE, KaK TpeOyeT 3aKOH HHEPITUHI

b. OnuceIBaeT OKPY?>KHOCTh OTPOMHOTO PA/TUyCa, BOIIPEKHU
¢GopMyITIPOBKE 3aKOHA HHEPITUHT

c. /IBmkeTcs paBHOMEPHO I10 IIPSAMOU

2. YTo Takoe rajmijaeeBa cucTreMa KOOpZ[I/IHaT?



a. CucremMa KOOpAHWHAT, JKECTKO CBA3aHHAA ¢ 3eMJIEH

b. Cucrema KOOpZIMHAT, COCTOSTHHE JIBUKEHHS KOTOPOU TaKOBO,

YTO OTHOCHUTEJILHO HEE CIIpaBEAJINB 3aKOH NHEPIIUU

c. JIrobas cucrema KOOpAWHAT U3 TpéX CTE€HOK 110 ITPpAMBbIMHA

yTyIaMmu

d. Cucrema KOOp/IMHAT, ABHKYIIASCSI BMECTE C

HENOJIBUKHBIMHU 3BE3JaMU

3. lJ14 Kakux cucTteM KOOpJAMHAT 3aKOHBI MeXaHUKU ['anuiesa u
HrloTOHA IPETEHAYIOT Ha CIIPABEAINBOCTD?
a. [lyis1 110001 cuCTEMBI KOOP/IUHAT
b. Tosbko /1151 cCTEM KOOP/IMHAT, CBA3aHHBIX C 3eMJIEH

c. Tonpko JJIA TaJINJIEEBBIX CUCTEM KOOpAHWHAT

OTBeTsI

1. b) OTHOCHTEIPHO CUCTEMBI, KECTKO CBA3AHHOM ¢ 3eMJIEH, KaxKaast
HEIOBUKHAsI 3BE3/1a OIIMCHIBAET 32 OTHH ACTPOHOMUYECKHE CYyTKH
OKPY?KHOCTb OTPOMHOTO PaJInyca, B IPOTUBOPEUHH ¢ (POPMYTUPOBKOKN

3aKOHAa MHEPIHUU.

2. b) Cucrema Koop/IUHAT, COCTOSTHHE JBIKEHUSI KOTOPOH TAKOBO, YTO
OTHOCHUTEJIPHO He€ CIPaBeJIJINB 3aKOH HHEPIIUH, HA3bIBAETCS TaINJIeeBOU
CHCTEMOU KOOP/IMHAT; HETIO/[BUKHbBIE 3BE3/IbI HE COBEPIIAIOT OTHOCUTEIHLHO

HeE KPYTrOBOTO JIBUKEHUS.

3. C) Tonbko JJIA raINJIEEBOU CHUCTEMBI KOOpAHHAT 3aKOHbI MEXaHUKHU

Taynmiea u HpioTOHA MPETEHIYIOT HA COPABEJINBOCTb.

3amaunu

1. OOBACHUTE CBOUMU CJIOBAMH, TOUEMY CHCTEMA KOOPJIUHAT, KECTKO

CBsI3aHHAA ¢ 3eMJIEH, HE ABJISAETCA TaJINI€€BOH, UCIIOIb3Y S



HEIOJABUKHbBIE 3BE3/IbI.

IMoackaska: Crpocure, KaKyl0 TPAEKTOPHUIO OITUCHIBAET HETIO/IBUKHAS
3Be3/1a OTHOCUTEJILHO 3€MJIU 32 CYTKHU U YTO, II0 3aKOHY MHEPITUU, OHA
JIOJI’KHA JIe/1aTh.

OtBet: HemonBurKHAas 3Be37a TaJIeKa OT BCEX JIPYTUX TeJI, TIO3TOMY I10
3aKOHY MHEPIIUY OHA JIOJIKHA IIOKOUTHCS HJIU JBUTATHCS PABHOMEPHO I10
npsAMOi. OTHOCUTETLHO CUCTEMBI, CBA3aHHOU ¢ 3eMJIENH, OHA BMECTO
STOT'O ONHCHIBAET Pa3 B CYTKU OKPYKHOCTb OTPOMHOTO pajinyca. 3aKOH
OTHOCHUTEJIPHO STOM CHCTEMbBI HE BBIIIOIHSIETCSA, 3HAUHUT, CICTEMA He
raJjivjeeBa.

2. UHINTENH COXpaHAeT 3aKOH UHEPIIUH U OTKA3bIBAETCS OT

HEKOTOPBIX TeJ1 oTcuéra. ChopmyupyiiTe NpaBuiio, K KOTOPOMY 3TO

BEJIET, ¥ HA30BUTE POJ], CUCTEMBI KOOPAWHAT, KOTOPBIH MTOIy4aeTcs.
IToacka3ka: Yero He JOJIKHBI /Ie/IaTh HENOABUKHBIE 3BE3/IBI
OTHOCHUTEJIFHO JIOITyCTUMOM CUCTEMBI?
OrtBer: I[BI/I)KCHI/IH MOXXHO OTHOCUTD TOJIBKO K CUCTEMaM KOOPpAMWHAT,
OTHOCHUTEJIbHO KOTOPBIX HEIIOABUKHbBIE 3Bé3l[bl HE KpY>Kar. Cucrema
KOOpAHuHAaT, B KOTOpOﬁ CIIpaBeJINB 3aKOH MHEPIUH, — ra/IljIeeBa
CHUCTEMA KOOpAWHAT, U MEXaHUKA Tanunes u HproToHA IpEeTEHAYyEeT Ha
CIIPaBEAJINBOCTD TOJIBKO AJIA TAKHUX CHUCTEM.

3. [IpusATes> TOBOPUT, YTO 3aKOH WHEPIMH JOJIKEH OBITH JIOJKEH, Pa3
3BE3/IbI ABHO KPY>KAT KOKAYI0 HOUb. OTBEThTE EMY C IOMOIIBIO U/IEN
STOU YaCTH.
Honcxaslca: OTI[e.TII/ITe YTBEPIK/AE€HUE O TeyIaX OT YTBEPXKAEHUA O TeJ1axX
oTcuéra.
OTtBeT: OKPY:KHOCTH — 3TO TPAEKTOPUU 3BE3]T OTHOCUTEIBHO
Bpamalomef/ic;l BGMIII/I, d TpAa€KTOPUsA CYIIECTBYET JINIIb OTHOCHUTEIIbBHO
TeJia OTCYETA. 3aKOH IIPETEH/IYET Ha CIIPABEIIUBOCTD TOJIBKO /IS
TaJIMJIEEBBIX CUCTEM KOOPDAUWHAT, B KOTOPBIX HEIIOABUXKHbBIE 3Bé3ﬂbl HE



KpYy’KaT; 3eMHasI CCTeMa He U3 UX YNCJIa, TaK UTO HOYHOEe HeOO
IIPOTUBOPEYUT BHIOOPY TesIa OTCUETA, a HE 3aKOHY.



