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TIPETACIOBUE K IEBATOMY H3ITAHHIO.

JNegnum no MexamAke, gaTaHEHe wpod. H. K, jKykockEM B Bucmes Texmm-
JoCEOM YYHAHMS, AHTOIPAQEpOBANECH: CTYIEHTAME MHOTO pa3, HavgRad ¢ 1870 r,
Kype ,Teopermueckoll MexamEEa“ B TOM UPHOIH3HTOABHO O(GBEMe, Kak NOIATAETCA
teneps, BOepBre Oma OTARTOrpagEpoBaE B 1908 r. Crynremtecro Haparexncrofi
Kommcemeft npa BTY, 310 azrorpadapoBanHoe MSRaHHe OLXO NEDEHSJIHO BATOM €S
tpu pasa 608 BCHAEKX HEPEMPH.

IlepBoe mewarHoe (5-0e ¢ 1906 r.) msganme ,TeopeTHueckol XeXaHHEE® 6510
sunymero Cryjemtecko Henarexncrofi Kommccmelt B 1915 r., mpy JeM paora f0
HOAroTOBEE JOKUHEH & meuaTH 6uia BruoaHers B. II. BerdEEERHEHM. B 9T0M H3jaHYE
61 BHAYETEARHO pacmdpeE orfeld rpadocTATHEW.

Bo Bropoe mewarmoe uszanmEe (1621 — 1922 r.r.), XOTOpO® BHINNO YES HOCI
cuepre H. E. (f 17 mapra 1921r1.), 6ua ¢ coraacms H. E. BRenen RomoamuTeXbHuE
naparpad o KoXeGATeAbHOM NBEEeHEH. CIeAyoMee TPeTHe HINARHE NOCIO TIATOXb-
HOTO IPOCHMOTPA COXCPEAHHA 00 CTOPOHH DeJaKTOPOB § HeEOTODWX HCHpaBIeHHH,
0coGEHEO B TEOPHE YAapa, a0 BumymeHo locrexmsaaToM B 1925 r. Ono ®e 6HIO
Iepen3Nano CTEPEOTHUANM cmocofoM B 1927 TI.

Baarogapa mpocroTe K ACHOCTH H3IOMEEHEd, CBORCTBOEEHM H. E., aekngrE mo
,TeopeTHUeCcEOR MeXaHEKe® Bamiu (0XbmOe PACOPOCTPAHEHE® CPOJHE YIAMEXCH BHC-
max yue6Eux sasenesaii CCCP. IlosToMy Bam 5a3aloch HEIATOABHHM CEOXATH E3
Eypca ,TeopeTHIecKo#t MeXaHEEE“ 0GMOAOCTYIHY® HACTOIEHYIO KHETY Lid CTyReH-
TOB ¥ RHEOHEPOB, KOTOPSH IaB&A4 OW BOBNOXKHOCTh IDH HoMomm Golee HIE MeHee
SAEMCATAPHNX COOGDAmOHHE DONIATh HAKG60166 JACTO BCTPEYANIIEecH 3a]a4H K3 06aa-
CTE TOXEHIeCKOR MoXaHERH.

IlosToMy MH HamRd FYEEHM B 1925 r. cofpaTh B BHOJCTHTh OTASALHOS HBAA-
BEe Dala sAGMOBTADERX craTelt H. E. no uexammge, HACYATAHEHX HN B pas-
HO® BpeMA B B PASHKIX MECTAX,—TO[ 3ariaBHON ,TcOpDeTHYECKAd MeXaHHKS, 1. 111,
AONOJHETEAbEHE CTATHE. Bompocw, B EAX pasofpaHEHe, MeKT 0YeEb GOABmOe 3HA-
qeane A% OPAETHEA COBDEMEHHOr0 MALIHAOCTPOSHEA.

B macToameM 9-M ESAAHEH CICHABH CaeAYiOmMHe rIABENe JobaBlienad,

1. B EesenaTHES, B § 20 (06 YCEOpOHRAX B IJOCKOM JIBHEGHHN) AOGABASHO
NOCTpOeHE® NEHTPA EPHBESHH TPAGKTODPHH Kago#-BAGYAb TOYKH 10 NONOKOHED HOANCE
MTEOBEHHOTO BPAIMGHUA H HOBOPOTHOrO Epyra, & TAKXe RaHa TeopeMa CaBapm OTHO-
CHTOABEO PBAHYCA KPEBHSHH OrE0anIiefl ABAEymerccs KOHTYPS, BechMs BAMHAH AAf
nocrpoenas upodexell sy6noB B 8y6UATHX K0XOcax.

2. B TeopEE yzaps (§ 23) Ao6aBieEM pHCYEEE a, b, ¢, 4 H ¢, LOACHANILEe
regor H. E. 0 pamMOHSIEHOM HOZGOpEe MACCH MOXOTa E HAKOBANEHE H MO3RUMCTRO-
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BAEEHO (RDOM® pHCYHEA d) HB CTApOre pPYEONHCHO-ANTOrpAdMPOBABHOr0 HBAAHHS
AUgaMBERR 1885 1.

3. B aumaMuge no6aBleHa TakEe TeopeMa Kéuura (§ 35) o mEBofi caae, Bech¥a
yROOH&R AAA PelEHES MHOTEX $ajiad1 HA RBHEEEH® CHCTOMH ¢ IOMONMEBK YDPABHEHES
XHBHX cEN,  § 86 06 sAeMenTApHOM c¢moco(e OHPeNeleHHS NEPHOXS MAANX KoAe-
6aEnlt cmereM ¢ OfHOR oremem»i0 ¢BoGOAM. §§ 35 ¥ 36, KaE He NpHEANIOWAMMEG
H. E., oYMe90EH 3BOBACYRAMHE.

B. II. Bemuwunnun,
H I Yenyos.
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UPETACIOBHE B [ATOMY H3XAHHIO.

B orToM H3ZABAHE, N0 BOBMOEWOCTH, HCOPABIONH HOKOTODHE HELOYGTH IPemEAX
(narorpadEporaRENX) EBZaRER MO(TO Eypea ,Te0peTRYOCKOA MOXARMKH®, B CIONRHE
CIelyOIMHEe UPEOABISHAN:

B raase o rpagocraTzre 006CTOATENbHE® HBIOEEH MeTOX HpemoHa, mpH doM
yRa3aH HpooToR cnocol OupeieAATE HANPABICHHA ASHCTBYIOMIMX 00 BBCHBIN CHA,

' B xmEeMATHKe IpAGABIGHO NOHATES O MOBOPOTHOM YORODEHEH H 06 YCKOpPEeHHH
TOY6K HEHBMOHAOMOR QHIyDH, Jexamux Ha ogHOHM mpanoi.

B rmraMuke mofpoSHe® H8I0KERO 0 KOoXe(8HESX MAATHAEEOB H HECKOIREO BEAQ-
H3MEHOHO H3JI0KEHEe CTATHE 00 yiape.

Kpode TOoro, xo0aBXeEC HECKOABKO 8afad.

1915 1. Asryer.
H. iRyxoacxui. -

MPETUCIOBHE K CEILMOMY H3TAHHUIO.

Buinyeraemoe 2-0e nocMeprHoe msgagde II gactE ,Teoperuueckof MexauHmgz“
apod. H. E. dKyroBcrore, comepxamedt ,Kmmemarury B EHHaMHEY®, mepemedaTaHo
¢ H3NaKEA 1915 r. (CONePRABMEro B ORHOM TOMe CTATHKY, EHHeMATHKY H AUHAMAKY)
¢ HUMECACNVIOIMUMH E3MeHCHHAMH 1):

*1) OHo mexamn H. E. pojasies uaparpad 0 EOIe6ATOXbHOM JBAKOHEH
maTepnanbnod TouRAm (§ 16), a B § 29 BMecTe ¢ kolobanEeM (EIHIGCEOrO MAITHHRA
paso6pano KoaeGaude dacoBoro Gazamcipa. TekcT sTux po6aBienml GHA DDHrOTOBICH
E H3ARBAK 1915 rofs Bo BpeMd IeYaTaHEA Eypca, HO HO HONAX B HEIQ H8-3a THHO-
rpadicEuX 3arpyineHdi.

¥2) B measnx 6onee mOCA6IOBATONBHOTO H3MOMEHHA:

) BOOPOC O pacmpejeleHHH YCEOPOHHH B0 BPAMAKIEMCA Tele BEIIOUSH
B § 17 o Bpaulare)hbHOM ABHMKCHUH,

6) TeopeMK O CEOPOCTAX K YCKODOHHAX Tela B HIOCKOM JBHEEHRH BHJO-
12ER B ocofu#l maparpad (§ 20). ,

*3) Jlo6aBneHH 3aMeYaHHd 06 aHAJOTHH (GOPMYN ANA MOCTYHATeNLHOro
A BpaIlaTeIbHOr0 JBHKEHHH.

4) C ueabl0 YIOPOCTATH HINOMKEHHE, HECKOJBKO H3MEHeHA PpelarLus
rJIaBH 06 ynape (B YacTHOCTH, BHBOJ ypaBHeHHA KapHo). .

5) laMeHeHO HECROJBKO H3JM0KeHHAe § 7 0 CHJIaX HHEPIHE B ILedx
YCTpaHEHAd HEKOTOPDHX HeT0YHOCTeH, COXDAHWBIUHXCH B TeKCTe HBJaHHA
1915 I. 0T OpeRHEX H3TAHHL. , .

8) JloGaBueHo - BHpameHHe PaGOTH CHJI B 2ABUCHMOCTE OT JAHeHHOH
CKOPOCTH ee TOYKH HpuiomeHus (§ 10).

1) 3BeafouKolt oTMeYenH H3MOHeBWd, BOmMeJmnme B WepBOe NOCMepTHO® uajanue ,Hume-
MaTAxE 4 JumaMurdg® 1922 roja.
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7) HoGarienHo BHpaxeAHe PACOTH NADH CHIL.

8) Jlago BHpamendAe paloTH CHJ TPeHWA BHYTPH CHCTEMH.

9) B ragecrse mpuMepa Ha TEOpeMY RHBHX CHJ [JA CHCTeMH peLOeHa
3a/1a98 H4 BHUNCIEHHe TODMAssIuel CHIH B TOPMA3HHX KOJOIKAX 110€37a.

Kposme Toro cpejam pAX NOACTPOYHHX NPAMEYJAHMH ¢ DeJbK YCTPAHHTH
BOSMOMRHOCTH HEIPABHJABHOTO TOJKOBAHHS OCHOBHOIO TERCTa M PAX MeJIKAX
peAaR{ROEHHX UCHDABIEHUIl B TEKCTe H JOPTEHAI.

Bcee mo6aBieHHsS H IDOACESHHSA, ecrd OHM OHAM CJIENaHEH I0cke CMEpTH
H. E. (17 Mapra 1921 T.), OTMeYeHH JXH00 OMeNHaNLHHM YKASAHUEM, nu6o-
KBAJPATHHMHE CKOGRAMH (32 HCRINICHHOM MOJKHX DeJARIHOHHHX IONpPaBOK,
CTpOras OTMETEA KOTOPHX CKOOGRAMM WecTpuiIa 6H TeKcT).

Jlemas oTA H3MeHEHHSA W N00ABJIeRHS, PEJAKTOPH NCXOAMIH H3 TOTO
HonomeRHsA, IT0 KypeH Jekuuf H, E. me ABasiorces TakuM HayYHHM TPYAOM,
B KOTODPOM BCSKOe CJl0BO B3BEIIERO ABTOPOM, R YYHTHBAJIH TO OGCTOATENBCTBO,
49T0 NEePBOHAYAALHHY TEKCT JeKU N (HI COCTABICH yICHHKAMU H. E. ma ocso-
BaOMi CBOMX 3&0HCEH M HHOrAa ORI BeJOCTATOUHO OTAGNAR NI HeTATH.

Kro umen cuacrme ciaymare H. E., ToT, KOHeUH0, OTJHYRO NPEACTABIAEL
PRsERMy MeRAYy &UBOIH, 006pasHoll X 6esuckyccTBeREo# peunk H. K., weOrZa,
MOZET OHTH, He COBCeM CTAIMCTANECKH NPABHILHOMN, A TeM CTPOTAM H TOY-
HHM HM3JI0MeHReM, KOTOpOe CUNTAeTcs NPHANYECTBYIIINM YIeGEURY. Bucoko
eEsA IPOCTOTY M KApTHHROCTh Hamomerud H. E., penarTopH NO3BOJSIH cebe
7edaTh M3MeHeHHs B IIeDBOHAYAJbEOM TeKCTe JHIIL B TeX Cayuasdx, Korla
EeTOYHOCTS H3JI0MeBUS TIPECTABIANA OLNACHOCTh HEIPABHJILHOIO ero NOoHH-
MAHHA, HCXOAA U3 yOemJCHHA, 9TO HeyJaYHoe HaJomeHHe Kakoro-rulbo Mecta
JeKIAR Beelledo 00BACEAETCS HOJOCTATOYHON 00paGoTROH aanmcH JeKNIHA ero
yuennkamu, # caM H. E. cBoel DPyKow Tak HE HAlUCAI OH.

Kpowe Toro, pelakuus IpUHuMaga Bo BHEMaHWe, wro H. E. B cBoHX
JeRIEAX He NPHAGPRHBAICA CTPOro ONpENeNIeHHOr0 M3NOMEEHS K B DASHHE
roXH YHTaJ 00 padHOMY (HAND., AB2 COBEPLICHHO PA3MHYHAHX H3I0KEHHA
rpadocTATAKH B H3JaHUAX 1909 1 1915 r.r).

B kauecTBe N0GaBICEHS K KypCy ,l'eopermgeckofi MeXaHHRA“ Hpod.
H. E. Hyroscroro [ocrexdsnar BHOyCTHI NOZ Hallle#l pefaknueit OTAeJbERM
wanaanem B Buie wgactm I xypca— ,/fonolENTeNbHHE CTaThH 0O Teope-
THUecKofl MEXARARE®, He BXONUBLINE B TpEeRHHH Kype, & paslpocaEHHE HO
pe3iMIHHM ¥M3gaEHAM. B puAy nparTHueckod B&RROCTH KX I CTyNeHTOB,
PeNAKIHA CIATANA [eJeC006paBHHM COSANEHTE STH OTATLH EMECTe. HpiBonaM
conepiaanme ,JIOMOIHATEILHHEX CTaToR™:

1. BaZauy Ha H3MeHeHHe eMHAL Mep B GOPMYIAX, BHPaKAOIMUX MeXa-
AHYECKIe BeJHIHHH. )

2. 3a7a4¥ H4 CKODOCTA H YCKODEHHS HOPH /BI/KEHHH LuPaJIelbHO
IIOCKOCTH. :

3. O mexammame JI. B. Aceypa.

4. CropocTHass amarpamMma Mopa u AHArpaMMa IeHTDPOCTPeMUTCILEHX
yexoperntt npod. H. E. iykrosckoro.

5. OAeMeHTADHAS TeOpUs TUPOCROIIOB.

6. O ODaBIeERmA mopurHeit B Morope ,['HOM“ ¥4 CTeHEW NAIKHIDOB.

7. OnpedeneHye MOMEHTOB MHEPINH TBEDAHX TeX ONHTEHM IyTeM.

B sakg0YeHde CUHTAeM JOJIOM NpPHHECTH TAYSOKYD 0aaroiapp oCTh
IocrexmsaTy u ero saBequsabmexy H. B. PaGummckomy 3a moadoe coen-
CTBHE, KOTOpOE OHY HAM OKABHBAJIH N0 TeM RCOPABISHBHAM TEKCTd X TepTeAstel,
KOTOPHE MH HAXOJWIE HEOGXONUMHM JelaTb BO BpeMA XOTa H3aHHA.

MocrBa .
12 Maa 19025 r. :

B, II. Bemuusxus.
H. I 9enyos.



KUHEMATHWKA.

Onpepenenwe. Yacts TeopeTm¥ecKof MexaRHAEM, B KEOTODOR DacCMarTpE-
BaloTCa 06mEe CBONCTEA H Ea7eCTBA BCEBOIMOKHEX JBHRGHEE ¢ reoMeTpuueckof
TOYKE 3peENs, HO BXOAd B ECCIeJOBAHAE NPHYAH, UPOHSBONANEX JBHEOHEE,
HasHBaer’d KEHEeMATHKOA; B EHHGMAaTHEe, CIEIOBATEeNIREC, HCCIBIYITCA
BONPOCH TOXBEO O DPOCTPaHCTBE M BPEMOHE K YCTAHABIHBAOICA SABHCHMOCTH
MeEAy ABYyMA STHME BleMeHTAMH IBEXeHRA. C 5roff TOURA 3pEHEA KHHEMATHKA
ABNASTCA TWePeXOREOf CTYNOHHI0 (0T TeOMOTDHEH K MeXAHWKE; EHAJe roBOpA, OHA
€CTh TGOMETpES UYETWPOX H3MepeEnmdA, mO0 KpoMe Tpex HsMepeEmdi, NDUEATHX
B FOOMOTPHR, BBONATCA Yerseproe, —BpeMa. CaMOCTOATENbH0O DASBHTAS EHHEMATHEH
630 noIomeHO AMIDEPOM TONBKO B HAYae NpPOMJOre Beka; B HACTORMeEE X6
BpeM3 BODDOCH RERHEMATEKM HACTONBKO paspalOTaHN, YTO JAKNT BOSMOKHOCTb
BEJIOTh BCe SHAYEHEe €0 NpPH RSyYeHHE JOBOIBEO CIOXRHHX 33734 JEHAMAKE
H B TeOpHX MOX3HE3MOB.

Temo nBEXkeTc, eCIA ¢ TeIOHHEM BpeMeHH M3MEHAETCA ero MONOXCHHE
B TpPOCTpaEHCTIBE ' MIE ero ¢opMa, T.-6. €CIH AIMOHANTCH KOODIHHATH €ro TOJeK.
B ToM Xe cIyuae, ROTHA Tel0 He MeHAeT HX CBOETO MOJOXCHAS, HE CBOeR
¢opxMu, roBOpPAT, ITO OHO HAXONHTCA B LOKOE. Q6 n3MeNOEHME NOACKEHEA Tela
B OPOCTPAHCTBE MKW MOXKeM CYAHTh, Ha0mIOJ3a IONOKEHRmEe €r0 HO OTHOMEHRIO
E ADYTEM TeNaM; EOFjJa STHX NOCHEJHMX HOT, TO Ba0jlOXaTh IBWROHEE MH BO3-
MOKEOCTE Be mMeeM. Eclm mpeiMers, HO OTHOINGHEIO K EOTODHM M HAGHO-
JaeM JBEKEHE®, HENOJBAXHEL, TO MK [OIyJaeM NoHATE® 00 36COINTHOM
IBAECHEN, €CIX XKe OHA ABAKYTCH, T0 00 OTHOCHTeXbHOM. XoTd B IpH-
poze BCe ABEKETCA, & UOTOMY BCe NBUKOHHA, HAGAIOJA6MHe HAMA, CYyTh OTHO-
CHTeIbHHe, TeM He MeHee MH BCerja MOXeM npexcrasarh cefe alGcomoTHoe ABm-
weHEe. To, 9T0 CKa3aHO O ABEACHEH, MOKET OHTh CRA33HO H 0 [OE0, KOTODHIE
TARKO MOXKET OHTL aGCOMOTHHE H OTHOCATEZHHHIE.

JpExenare Teaa BUOITHe OUPBLENSHO, €CIE MH 3HaeM [BHMeHHe Kamjoll
OTXeILROE erc TO9Em; IO9TOMY, OpeKIe IeM PAcCMaTPEHBATH BOUDOC O IBEXEHHAH
TON3, MW SafiMeMCA paccMOTPeHEEM NREXKEREA TOYKM, T.-€. H3NOKEHEeM EHHO-
MATBEH TOYRH.

MarepuansBOCTh TeNa He HrpaeT PONE B KWHOMATHK® H, BMS8CTO TOTO, YTOOH
PACCMATDEBATh [BEKEHRE MATODPHAILHOH TOUEE, MH MOXEM pAcCMATDPUBATD IBM-
HOEEe MaTeMaTHYeCKOA TOUEH, OT3 TOUKA JOIKHA GHTH 0TMOUCHA KaREmM-HEOYADL
¢BoficTBOM, EANDEMEp, COCTOMHHMEM (asH JBEXRYIMErocid BeECTBA, EakOBO JBM-
MOHEe BepIMEHH BOJEH EJIE JASHK¢HEe CBETIOTO NATHAHMEA (3afiymEa) mo creHe,
E 7. B [losToMy Mu Gyrem npaMo TOBODETh: KHOOMATHRA TOYEE, XOTA AIA
4CROCTE YAo0Hee INPOACTABIATE MATCDHAJGHYI TOYRY.

o ———



KHuHeMaTHuKa TOYKH,

ABKHEHNE TOYKN, €ro CKOPOCTE W YCKOPEHHe.

§ 1. 3anon aBumeHwd. [IBmmempe TouxEm €cT> NOCTeJOBATONBHHD
B HOOpepHBHNE mepexoX ée uepes TOUEY MPOCTPAHCTBA, COBepmawnmuics
¢ TOUOHHEM BDOMCHH.

Iloxsaxmaa TOTKA HE MOXET HAXOAWTBCA ONHOBDOMEHHO B DASAEYEHX
TOYK2X RPOCTPALCTBA, HO MOXET OWTH B BHXY DOCAOJOBATEALHO B DABHHS
MOMEHTHl BPOMGHRE, M¢DEX0X €8 H3 O1B0E TOYKE NpPOCTPAHCIBA B APYIYK, HAXO-
BAMYIOCA HA HOKOTOPOM pACCTOSHEE OT Hepeofl, MOXET COBEDIATECA TOJBXO
DOCPEACTEOM OPOXOXAGHWA €6 9epe3 NPOMORYTOUHNE TOUYEH MPOCTPAHCTBA, NPH
96M ABHEYMAACA TOTEA BHYSDUMBAET B IPOCTPRNCIBG HONPEDPHBHYK IRHAID,
Ba3KBAGMYI0 TPAaeKTOpEOR a6CONIOTHOrO JBH:REHRA TOYKAM MIX HPOCIO
TpaeETopEell Tourm., TpaerropEd mMOmer OHTP MNpPAMON JHEWE, KAKOK-
1860 NNTOCKOK KDHBOKO HIA KaKOK-I60 KDABOK JWHEGK HBOAKOR
KPBBHSHK. .

Horza mama TpaekTopEA TOYKH, TO ABHEEHHe NOCIENHeR Ompexeleso TONBES
RO EEKOTODOA CTEN¢HHW, UOTOMY Yr0, KDOME BTOT0 EaM EYXHO BHATH OmMe
MECTO TOYER Ea TPAGKTODHH ,BO BCAKBH
H3BHHA MOMEHT, T.-8. ODpeeldTh SABHCH-
MOCTh Me:XAY HOpOSIeHHRM NIPOCTPAHCTBOM
B BDOMEHOM; B3 33BACRMOCTh HA3HBAETCE
SAEOHOM JBHKCHUA.

JAna obpereseEua STOTO SaKOHA Cyme-
crsyer xsa cmocoGa. Ilocpexcrsom umepmoro
MOXKHO, 8834 TPACGETOPHIO, ONPENEINTh JBH-
KEHAS TOUEME, & CJOJOBATOIbHO H HOJN0KEHHS
ee B Kaxin moMenT BpeMeEd. OH COCTOHUT
B TOM, 9T0 Ha JaHHOE TpaekTopid AB (¢rr. 1)
GepeM OpousBO;BHYKH TOuKy O, KOTOpad Ha-

®nr. L. SHBAGTCA HAYANOM CYOTS, H OIpefelseM

B (yuruan Bpexern ayry OM, npofizennymo

Asgkymefica TO9KOE oT Havamna cuera O H CONPOBOKIAEGMYH 3HAKOM NNIOC BJIM

MEHYC, CMOTPH L0 TOMY, OTRAajmBaerca XE Ayra or O k B, mim waolopor, or
B & O. Koraa Taras ¢ysknes Hafijema, T.-e. KOTZa EMeeM YDaBHeHHMe:

s=f(t)

rge s =~ 0M, 0 Isumenme TOYXA BIONH® uDpexeneno, EGO, WMEA 3TO ypa‘}a-
HEHHEe, MB MOKOM YKA3aTh NOJOXK6HHe TOYKH Ha TPACKTODHHE BO BCAEKHE MOMERT
BpeMeHd, YpaBHenue

§= f(t) l\ -

HABKWBACTCA YPABHCHAOM ABBIKGHHUIA.

Bropo#t cnoco6 me rpeGyer smames Tpaekropm. OH COCTOMT B CHOIVIOMEM.
Bospmes mpAMOYronbENE 0CH KOODAEEAT E ONDeNSAEM ALS BCAKOMO MOMEHTA
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Bpemena ROODIMHATH xsEmmymedca toiga M (fur. 2), r.-e. BHpazau 0Q =z
PQ=y g MP=: 8 QYECUAAR BpoMenH: TOrfa BOOOME OyAeM vMers:

r= f (tf), L T O, (1)
y=f®,- .. ... ... (2}
z:.f2 (t) A (3)

Ecan T1agre YDPaBHEGHEHA HaﬁﬂGHLI, 10 XA BCAROT0 MOMEHTa BDEMOHH

MOXBO YEKa3aTh MECTO TOYKE, T.-€.
AeseHO. OTHA YPABEEHNA Ha3LIBAKTCA
TpeMd YypaBHeHUHMAE JBHXEHHA
Toure. Koraa zanm 1pE ypaBHeHEA
ABRREHHS, TO HETPYAHO ONpPEREIATH
H TDAGKTOPHIO, HAA 4er0  CTOMT
TCIBKO  UCENIOYHT: H3 YDPABHEERA
(1), (2} n (3) ppems ¢, a mua sroro
BYXHO n3 ypapseHaa (1) onpepeluts
HOM3BeCTHOB { H IOACTABATH LOJY-
9eHEOe BHDAXEHN? B ypabHeHme (2)
B (3); TOria mO1yuAM ypaBEEHHS Cle-

ZBuAoRAE TOUKE Oymer BnokE® oOpe-

h
g)
w

IYWOINEr0 BUAa:

t=4 @), .. ... (@4 o
y:Fl(z), -t
- 2=F,(z). ... .. (6)

Q

. . (5) / PRSI A,

B SR, S

Ypasnerma (5) m (6) cyr me : dur. 2,
970 HHGO, KAE YDaBHEHEA MPOEKLEN
Tpaektopun Ha miockocrs X0y m 20z (far. 2), cawa me rpaexropua AB swpasurea
fiepeceticHaeM NUIRHRDRIECKHX NOBEPXHOCTd, 06pa3yOMEe KOTODHE Napal-

B

dur. 3.

qexsEN ocam Oy m Oz, a Hanpasisomze A B,
2 A'B' CyTh HPOEKDEE TDAEETOPEE Ea LIOCKOCTR
x0y © 20z,

§ 2. PasuHomepHoe as#menue. Camoe npocroe
JBURECHNE ©CTh paBHOMepHOe. Tax RASHBLIOT
ABUAKEHEE, NP KOTOPOM NpPOfAeEHKE IPOCTPaH-
CTBA NpONODLUMORANBHN BpeMenay. MHrave:
PAGHOMEPKYM  6UICEHUEH  NAIBOAELMCR  MAKOe,
Y KOMOPOI0 OMHOUCHUE NPOROEHNOW NYMU ¥ COOM-
BEMCMEYOULEMY CPEMENI ECMb GEAUNUNG NOCTRORAH-
HQA; 5TA BOJHYARA HA3KBAGTCA CKOPOCTHI PABHO-
MEDHOr0 ABHEEHES.

Honoxem, 910 MarepmambHas TO9Ka ZBEKETCA
no Hexoropof TpaexropEm AB (¢dur. 3). Ecam s,
6yneT paccroAENe aTON TOYER OT Hata’ma cuera O

B IaHHNE MOMGHT, a s--paccroauneorQ cuycrsa Bpexa f, To myTs npofiner-
HEIA 33 BpeMs ¢, Gyaer paBes s—s,. OTHOMEHEE s— $, K COOTBETCTRYIOIEMY NpOMe-
KYIKY BpeMeny ¢ B @CTh CEOPOCTS PABHOMEDHOIO IBHEEHHEA; 0G03HAYAS €6 ¥, HMeeM:

I"h—y PR )

£ L N
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Vs caMoro ompepelcHEs PABHOMEDHOrO JBAKEUMA CIOAYET, IT0 KOIRIECTRO
py—ecTh BenEYEHa nocTosEHAA. Ha Popuyns (7) moxydaerca BHPAKOHES
LI4 §, 8 MMERHO! '

8:80+vt;.............(8)

uoCHeNEAA (OPMYIA HASHBAOTCA YpABHEHAEM PABHOMEDHOTrO ABAECHEL
[IprpapueBas B Bek ! eXuEENe, HAXONUM:

vzs-—-so..............(9)

Ilos3ysAcs PTEM DE3YABTATOM, MOKEO AATh APYroe OUD: ABUEHHAS CKOPOCTH,
2 BMEHHO: CKOPOCMbL PAGHOMEPHOW OBUICEHUR €CMbd NPOCMPAHCIMED, nPOTUOUMOE
8 edunwuyy epemenw. Takoe oupeleleHEe CKOPOCTE HE COBCEM IpaBHIbHO, HOTOMY
970 OHO NO3BOINAET AyMarh, 9Te 6yATO CKOpOCTh ©CTH HEROTODAd JARHE, MOWIY
TeM EAK OH3 €CTh EEHEMATHTCCERS BeAWYWHA, SABECAMAA B OAHO W TO X© BpeMA
% OT efUENOH NJXHK, B OT eldHHIH BPOMEHH. ‘

Mz pasemcrBa v =35 — §, BHTEEAET, 470 CKOPOCTH Gyler UOIOEETENLHA,
EOTIa TOUEA XBHEETCA B TY CTOPOHY OT HAusla C9eTd, KOTOPYW CYHTAOT (OIO0-
AATeNEHOH, T.-e. KOTA 8>S, H OTPBOATEARHA, EOTAA TOURA JBHKETCA o
TpaeKTOpEH B OGPATHYIO CTOPOHY, T.-8. KOrAa S< 8o

®opuyna (7) naer BaM NOHATH® O PasMepe CKOPOCTE OTHOCUTEJIBHO DDO-
CTPAHCTB3 #@ BPEMOHHA; HMEHHO : :

Rl=[s+"]. 1t « <+ - -+« (10)

Dra camBoaEveckad HOpPMYNA BHPAKAET, YTO ¥ OTHOCATIBHO UPOCTPAHCTBA
HePBOro H3MepeHEd,’ OTHOCETNLHO A6 BPOMENH MENYC I6PBOTO. ‘

Boe BODpOCH O DABHOMEDEOM JBAKEHZH TOYKH PBMAKTCA MOMOMBI BHIIG
monydermol dopuymn (7), B Koropoll, maBad EaRde-TEG0 3HATEHHS TPOM BOIH-
' 9@HaM, Ma (yAeM TNOIydIaTh COOTBEICTBYIONE® BHaUOHES I 9eTBOPTOM.

§ 3. Nepemennoe ABHMEHHE W €r0 CKOPOCTb. JBrkemue, B KOTODOM IpO-
CTPBHCTBO, Npofi1eBHC® TOUGOE, He HAPONOPUMOAANLHO BDPEMCHH, HHIE
TOBOPE, O6udcenue, 8 KOMIOPOM OMHOWERUE MPOUOEHHOW MOUKOW RPOCMPAKCMEL
K COOMEEMCMBYIOWEHY BPEMENN ECTMb GEAUNUNG NEPEMCNHAR, HOIBBGALMCR NEPE-
Mennoim dguxcenues. DHCTPOTA NEPEMOEHOrO IBAXKe-
BAS 8a ompejeteHEnf DpOMEXYTOR BpeMeRH ompens- -
JBercA TAR Ha3HBaoMOA Cpelnen CEODOCTHIO,
BeJEYEEY KOTOPOE MOXHO BHDa3HTh TaK: e€CIE 8
(ur. 4) ectp paccTosHRE TOYEH OT HAYAIA CIETA 0
BO BpeMd f, a §' —BO BpeMa ! TO, 0UYBBHAHO, IO
B NpOMEXYTOE BpemeHu ¢ —! TOURA MpOmIa IpO-
crpagcrBo 8’ —s. Ecnm Om opn STOM ABREEHHE 610

DABHOM@DEHM, TO CEOPOCTS 6r0 © BHpasEuach OH Tax:

8'—' E—
=0 ... (1)

our. 4. Bor 8Ty Bemu#HY ¥ H HASHBAIT CPERESI CRODO-

¢THhI0. 3HAYAT, CPEAHSA CEOPOCTb NEPOMOE-

HOTO ABEXGHAS €CTh CKOPOCTh TOr0 DPABBOMEPHOTO ABEKEEHH, NPE KOTOPOM

KBRKYMAACA TOYKA 84 OAEH H TOT XKe UOPOMERYTOE BDEMERH HDOXOLE?
10 O IDOCTPAHCTBO, KAE B B DACCMATPHBAGMOM NOPOMOHEOM IBHRCHEA.
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CpeaaAg CEOpPOCTh v AaeT HAM TOTGEO HOLOTODO® NOEATHE O OWCTPOTe IBE-
KOHEA 33 BpemMa ¢ —{, HO O CKODOCTE B KaXIOi 7TOWKe TPAECKTOPHE CYA2TH
B@ D03BOAAET, TAaE KAK B NpoAoi:kenne BpeMeHd ! —f GHCTPOTA ABRKEHHA H3ME-
Bfercd. Yro6m BocmonmEmTh 5707 upoGed, T.-e. uUTOOH OUpeAeNETH OHCIPOTY
IBEMOHES B KaXRAHY JToaEENE MOMeHT BpeMeHH, GyAeM LACCYEAATD TaK:

Iomoxam, dro uno 7TpaekropEE AB
(bmr. 5) oXHOBpEMEHHO ABATaTCA JiBO
rouks N & N’; ms mmx ogma N JBHEeTCH
UepeMEeHANM JBEAKeHHeM; Apyrai =me N,
HauaBIaa cBoe IBAKEHEO B3 TOX Xe TouK: A,
910 ¥ N, B DPETOM B OJBH E TOT Xeé MOMEHT,
ABEXKOTCA PABHOMODHHM JBAXCHHEM
TOXBKO B TeYeHHE K2 X OO OTHEIBHOrO
NpOMERJTEA BPEMEHH, Tak 970 B DasHHe
OpOMeXYTEH BDOMOHE ABAKEHES €€ NPOEC-
XON¥T ¢ PDa3IETIHHMP CEODOCTAMA.
Cropocra 518 HONYYAIOTCHA TAKHM OOpasoM:
BeCH ODPOMEXYIOR BpeMeHE ! —{¢ JenEM
H3 Malbé paBHHE HDOuOARYTER Af, 2
mpefmonaracy, 4ro Touka N, BHi#za H3 A,
B ROHNE LePBOTO TAKOr0 NPOMEKYTRA BPEMOHA HAXONETCA B 8, B ECHN® BTO-
poro—B b, B KOHIe TpeTbero — B C B T. I.; ToYxa ®e N' B Teuemme nepsorc
IPOMEKYTKA BPeMeHA OPOXOJET PACCTOSEH® A3 CO CPPAHEK CEOPOCTBIO TOUKH N,
COOTBOTCTBYKINEI0 BTOMY LEPBOMY ODOMEXYTEY BDeMeBH; B TeueHde BTOPOTO mpo-
XOZET paccTofmme ab CO Cpelgerd CKOPOCTHE ‘r0YKH N, COOIBETCIBYIOMEIO BYOMY
BTOpOMY TPOMeEYTEY BPEMEHH, M T. X., BCIECTEE® Jro 5T TOUKd N, BHINEAIIAS
u3 A ofEOBpeMeHHO ¢ TOuURoX N, OyIer BcTpedaTh €€ B TOUKAX 3, b, ¢,..., TAK
470 L0 ABEEKEHWI0 TOYRE N’ MOXRHO CTaBMTH cele NOBATHE 0 ABHXeHHd TOURH N.
osaTHO, 9TO, YoM MeABME GYAYT OPOMEXYTEH BpemeHE Af, T.-e. JeM GOIbME
Gyxer TOuEE 8, b, C,..., B BOTOpHX Oyxyr Berpeusrsca N E N/, Tew JBHEeBEE
roukn N, Gyner Grexe £ NBREGHEIO TOIKH N. Korpa Xe MH npeflloNOXREM, 910
At crpemmrca E Bymw, ¥ mepefizeM k upefieny, T0 ABRKeHE® T0I8M N' puOIEe
cOBUAjAeT ¢ ABE:KeEAeM TOYRE N. 310 ODOKasmpaer, 4YT0 OHCTPOTY JBHXEHRA

T09FE N MOEHO BWpPaSHTE O pexeusoM ckopocrd N/, T.-e. BemayEOA lim #
. 8'—3 -
wIE lim——, - 3aweyad, 4YTo B Opefele, KOrAa PASHOCTE ' — ¢ cTpeMETCA B HYJIO,

PAGHOCT: §' — § TaE®e CTDEMETCA K HYmo, M, 0603Hadad §'— s Jepes As i—t
gepes Af, pMeex:

8

our. 5.

lmy=limyp=0 ... ........(0Y

Ora BeRSEBA ¥ A €CTh BECTHHHAA CKOPOCTE HADPOMOHHOI O IBAEEHAS
B JaHHH® MOMEHT BpPEeMEHE.

TaxEx 06pRSOM, BEJEM, TTO WCMUNHAAR CKOPOCHL REPEMENNOL daudncerus
gemy npedes, K KOMOPOMY CMPEMNIMCE CPEOHAR CKOPOCMY, K010G NPOMENCYMOL
BPEMERY CIMPEMUMCR K HYMO.

Ecig 6x B BupaxeHEE (11) cpesmeil CEOpDOCTB Jud TUDOMEXRYTEd Bpe

MeEHE {! —¢ MH TNONOKEIE §' =1 B ' =3, T0 HOAYTRIH 6K ¥ = -g-- Takum o6pason,

Ha Tepsufi B3CIAN KAKETCH, 910 MCTAEHAA CRODOCTH €CTh BOJHYRHA HBEOUpEJe-
neErad. Hs Xele, OXEAKO, eCHE HBBECTOH SAEOH, IO KOTOPOMY HSMOHAITCA HpO
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CTPAHCTBA 8 B 3aBECAMOCTE OT Bevesm f, TO B Opelsxe, Koria £ COBHAIA8T C I,
L
OTHOWGHR® ;;—, OYAST UMeTh COBOPUIPHAO OLmpPeReNOHHY O BOARIMHY.
Ilpencrasum Brrpamenne (12) mcTrEHOA cRopocTA B Jpyrov BEie. Cormaceo
CEA33HEOMY AONYCTUM, 3TO DPOCTPAECTBO § €0Th HEKOTOPAs (YHKUMA BPEMORE,
T.-8. IOJ0KEBM

1 T £ 1)

Jasag { GeckOHEYHO-MAJOR OPEPAIISHHS 41, gonyqum:

s+ As = £ (t+ At),
'TaK_‘{TO

As = f{14-A) — f(#)
pasieNEB 9TO PABEHCTBO Ha Af, HafeM CpeIHIK0 CKOpOCTh DEPEMOEHOIO ABB-
ReHEA $3 NPOMEeXYTOK Bpewead Af.
=_ds__ ju4-Ah £
V=TT
ITepexoxs k mpenenmy, moXydYaewm:

| limv=limge = tim 70F40200 0 gy

B0 #3 ypasmesua (12) mmeen, uro limov = v, mpelel ke OTHOMeHEA UpEpaNIeHns
¢ysENEE K OpRpAMeEH®I0 APryMeHTa, Kak 970 MsBOCTHO m$ NB(depsEneaIsHEOrO
YCIMCAeARA, ©CTh HODBAA UDOE3BONHAA OT JaHEO# (YHKIEH, T.-8, :

) t A — e
[tm &-i-dt)—ﬂ—) = 7'(¢).
B cmxy sroro, ypasmenus (14/) mepemmmercsa Tax:

d.
v=F =T o L (1)

T.-€. UCTMURKAR CKOPOMb REPEMENHOIO OGUNCCHUR 6 JAMHBIE MOMEHM 6DEMENU
eCMbd NEPEAR NPOUIGOONAR OM BPOUOCHKOLD MPOCMPAHCMER 1O BPEMENU, GIAMAR -
08 3M0I0 MOMEHMA.

§ 4 Teomerpuyecuoe smpamende cpeaded W WCTHHHOW C<OPOCTER no
RPHBOH npocTpancTa. [eomerpunecEmii cnocol m3yleuas JABEKEHEE COCTORT
B TOM. ST0 3aKOHHW JA3H:EKeHAS ONpefeNdioTcd He NYTOM HCCIe0BIHAA ypaRHednd,
BX Bupakawmex, & rpapruecka. Jemo B TOM, 9TO YpaBHEHHS [ iHKeHH::

s=Ff(). . ... ... ......18

Mo®eT GHTh OPEICTABICHO TGOMETPHIECKM Tak: Bo3bMeM ((Puc. 6) mpawoyrorcume
0C® KOOPAEBAT X GyleM OTKIATRIATH {0 OCH afcmacc B HRROTODOM YCHOBEOM
uacmrade —Bp MeHS, & DO OCE OpAMHAT —IPOCTPAHCTBA, STEM BPEMAHAM COOT-
BereTByomue. B ypasrenmm (13) MoKHO 3aMeHETH Teneps £ Jepes £ B s 4epes ¥,
TOTAa B 2T0# CHCTEM® KOOPAEHAT MH NO.IYYEM HOKOTOPY KPABYK AHEEI), Ompe-
1PI9eMYI0 YPARHOBHEH:

y=f@ ... ... .. .......(15
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9ra KpEBad HABHBAETCA XDMBOI NPOCTPAHCTB, H3YIOHH® CBOKCTB ee
HOSBOJRT HAM BHCNHE BHACHATH BCA 33KOBH JAHHOTO HaM JABEROHEZ. TABEM
o6pasoM:  xpusas  #Pocm-
pancms ecmv reo0MemprUecKoe
MECO MOYEK, OPOURAML KOMO-
poiT usobpasicarom npocmyan -
emea, COOMBEMEMEYI0UUE
SPEMERAM, U36OPaACALMOM
AOCUNCCANYU IMULT HCE MOYEK.

Kpzrymwo ary, usobpaxan- -
MY® B8aKOH HK3MOHOHHSA
OIPOCTPAHCTBA B BaBN-
CAMOCTH OT BPeMeHHN, He
Baj0 CMEMHBATH ¢ TPASETO-
pueh xgagHOR TOYKH, — BTOT
8aKOH JBAXeHUS Ha UepTexe ! :
MOXeT ms00paseTsed EpEBOR O g N
awERed, B TO BpeMs EaKk ABH-
®EHE® MOXET OHTP D AMO- ®ur. 6.
TnHeHENM ® O6paTFoO. :

HocworpEy Temeps, EAE BHPAXAITCH NOMOMBIO EpABOH IPOCTPAHCTR
CPDOIHAS B HCTHHHASA CKODOCTH.

ITonoxem, 9ro B MoOMeHT Bpeuenu ! T0YRa EaxoReTcd B A, a B # —B B,
Tak 4TO

fm e ———

~

|
{
,
|
i
]
.
;
R -
m
feemmeeeaacaaiges

bt -
n

0C=¢, OL =t

Ompenennx GpeILH!OlO CKODOCTh, CODIBOICIBYWIIYI0 NDOMEXYTKY BpeMOHH
(" —1).
IIycrs
CA=s, DB=¢,;

TOrAa CPEJHAA CKOPOCTh v DPEICTABIAETCA TAK: -

8-—8_ BE

V=PI RE

BE
Paccuarpusas ormomenme ;. BHZEM, UT0 BTO CTh HE Y10 MHO®, KAK TAH-
regc yria, oGpasosaEHoro cekymeio BS ¢ AE, 1.-e.

BE
g =88

Urzax, -
v=tgfB, . . ... .. ......(86)

T.-6. CpeiHAA CEOPOCT, BHDAXASTCH TA&HIeHCOM Yria o06pa’soBauHOro
Conymef, mpoxniamed gepes XBe TOYEA EPEBOH HpPOCTpPaucrs, ¢ 0chio abCMECE,
UpE YeM BTH TOUEE COOTBETCTBYOT HAYAly H KOHNY NPOMEXYTKA BpOMeHH, AIA
EOTOPOTO BHYHOAAOTCA CPEZHAR CEOPOCTE.

HoromuM remeps, 9TO BpeMs ¢ HpEGIEEACTCA K ¢, T.-¢. 9TO Todka B cTpe-
MHTCH COBBACTH C A, B T4ROM ciy%ae CPeJNHAH CEOPOCT: 33 Bpems (f —i)
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g nperere o6paraTcs B HCTEHH YO CKOPOCTD, COOTBOTCTBYIONMYIO t. C xpyro#
CTOPOHEN, C@Eyimaa BS ofpatarea B EacCaTBABHYIO AF ® rpaEBOE TpPO-
CTPaHCIB B Touke A; m yroi {8 ofpararca B yrod a, ofpasyemnit kKacaTeds
gofi ¢ ocbio ab6cuncce. Takuu o0pasoM B mpefene GyAen HMETh: T

p=limv=limtgB=tga . . .. .« « .+ (17

Hrak, acTEHHEAS CKOPOCTb B KAKOH-1A60 MOMERT BDEMOHH BHPAKAETCA
TAHTrAHCOX yTaia, KOTOpHE ofpasyer ¢ 0CHW aecoEcc Kaca-
TeAbEAd K KpPHBOEK UPOCTPAHCTB B TOIKS, CO00TBETCTBYHIMOM
3TOMY MOMGHTY.

TagEy 06pasoM, Auf OUPeieleHds HCTHHEOE CRODOCTE B LAHHNE MOMOHT
HAN0 NPOBECTA KACATEIBAYI K TOH TOYE® KpEBOR INDOCTDaHCTB, KOTOpad COOT-
BOTCTBYET HTOMY BDEMERH; TOrZs TAHIMOHG Yria
ee ¢ ochio afcmuce B QNPSZOmAT cOG0I0 HCKOMYIO
CEOpOCTb.

Nemxeume, B KOTOPOM CEOpPOCTE C T8%e-
HeM BPSMEHE BO3DACTaeT, BA3KBAGTCH Y CEO-
PeHHHM, a IBEXKeHHe, B KOTODOM CEOPOCTH
co BpeMeHeM YOHBAa©T, HasHBAETCA SAMEJX-
xeEBH M. Tak KAk CKODOCTh BHPARASTCA TAHIEH-
COM Yria EARIOHGHHS KACaTONsHOA B EpHBOK
IPOCTPAHCTB, TO HOTPYIEO BELETH, 9T0 B Y CEOp €H-~
HOM JBEKCHHHE EpHBad HPOCTPAHCTE O0paleRa
E 0CH a6CHuBCC CBOG® BHIYEKIO0OK CTOPO-

der. % g0l (dur.7); B 3AMBRNGHHOM X6 [BRKOHHY,
BaoB0DOT, BOTHYTOK cropoEo (pur. 8).

Dto fACHO H3 TOTO, 9YTO ¢ YBeNETeHHEM BPOMOHE JIOA &, ofpasyemMuit Eaca-
reapHEOR E RPHBON WPOCTPALCTS B AamHol Toke ¢ ochid abcnuce, B JCROPOHHONM
IBEECHAE YBEAHGHBAOTCH, & B BAMOJ-
JeHEOM —YMEHBIISOTC. Yy

B paBROMOPHOM [BHECHHE OPOCTPAH-
¢1B0, mpofineRHOe Earod-Ar6C TOUKOR BO BpOMA
{, BHpamaeTcd, Kax M BHAcAH, HOPMYIOR:

8==80—-|-vt.........(8)

OTHeCeHHO® E BHUNICYNOMAHYTHM OCAM
KOOpAHEAT, 3TO YP3BEOHHE® BHIPASHT KpUBYIO
HpOCTPanCTB B BHJE.

| ' N - -
y.—_so—,——vx,.......‘(f‘)o X

TaK KaE $==y Bi{—=2=. Kak HmiaBecTHO S aHa~ Dur. 8.

IETHYECKON reoMeTpHE, »5TO Oyjer npamas

IPEES, OTCOEAIOMAA HA OCE OpAZHAT orpesor OA =s, (fur. 9) m amenmad

yraoof koagdumment, pasanil, ouesuAHO, ¥ Orcwaa caegyer, 4ro

v =1gB,

7.-e. CKOPOCTs PABHOMODPHOTO ABAXCHAA PABHA TAHTOHCY YMIa, 06pasye-
X0ro ¢ ochbi acmEce Ip d MO ©, OPEACTABIAOME IMERO APOCTPAHCTB.
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OTOT PesyJsTaT MOKEO HOSYIMTE DPIMO HS OOMUX coofpaKeHall, a HMEHHO!
TA?KE KAE ODH YCKODEe HHOM XBRXKGHHE KDPHBAJg DDOCTPAHCTS 00pamiesa CBOer)
BHOYKIJOI CTOpoHOK E oce Ox, npa 3aMeINeHHEOM geumesnE—E oca O,
TO H8 BTOr0 MOKHO B3AKJIOYHTH, YTO OPE DABHOMODHOM JABEXRCHAE EDPUBAS
TPOCTP-HCTB BE@ XOJXKHa OBTH BHOYRIA HE K OLHOR B3 0oell KOODARUAT,
T.-€. JOJKHA NpPeXCIABIAT H3 ce0d Ip AMY K
mepno. Ha ocEoraHEE X®e Toro, 9To mCTRHEAZ
CEODPOCTh B Kakoil-3u60 MOMERT BPEMEHH BH-
PaxaeTCA TAHIEBCOM Yrla, KOTOPLE oGpasyer
KacaTelbH3A K EPHEBOM OpDOCTPAHCTE B TO%ZEe,
COOTBETCTBYIOMEH BSTOMY MOMEHTY, ¢ OCHK
abcmuce, W TOTO, YTO KAacaTelhHas K mpaMoft
€CTh €aMa 9Ta UPAMAA, SAENKIAEM, YTO CKO-
POCTE 3TOTO0 PABEOMEPHOr0 IBREKOEEA H BH-
. PasBT(A TAHIeHCOM yraa [ aTol IPAMOE 0CHIO
| abcnsee.

Yrox  momer OMTL DasyEYEON BemagmHM om.ugy1 Emcz?gﬂtg 90°.

a By, B

Otpetok, ROTOpHE GyZeT OTCERaTs Hama psMad Ha OC YEA3aJA.
Oyner pasuarca s, Ecam s, pasmo myaw, ro ypaduesgeasyfdjianprlssat dugisvs0ro

HHOTHTYTA
MHe. Nﬁgda
- § 5. Mpoexumus cropocTn Ha Rakyw-KuGyaL 0cs Jo cux DOP ME! PACCMATH-
Qf BAIR BEIMIUHY CKOPOCTY, He OGDAMAA BHRMAHEA Ha ¢e HAUDPABICHEE B TPOCTPAB-
. CTBE; TENEpb &e yRakes, 9TO CJeAyeT CUATATh 58 HanpapIeHUe ckopoct®. Ecnn
m ABUHCHUE OPAMONEHEAHO, T.-8. €CIM TPAGRTOPAA TOUEH eCTh opAMasg JIEHAL, TO
; ANDABIEHMS CEOPOCTH &CTh HE 4TO HHOE, KAK HANDABIGHEE CAMOL TpaesTODHH.
(“Ecnn XE¢ ABEAGHE® KPULOJINEORHO, T.-8. CIM TPACKTODEA TOYKE €CTH HOKOTOPAS
Kpupas IBHUA, TO BTO 1B?:keHde (BOECAB B TPAuKTOPHI) MHOTOYrOJbHEE C 6ECKO-
BE9HO GONLIIEM THCHOM CTOPOH) BCErZa MOKHO PACCMATDEBATE, KaE COCTOSLIGE
H8 GeCkOHeIBO-Gombimoro paga npAMoNEEelRNX Xsumenall, B HAMpABICHAE KARAOH
6eCKOHOYL0-MAN0A CTOPOBH MHOTOYFONbHEES B OyAer AaBaTh CO000 HANpABRIGHHE
CEOPOCTE B KaRAOH TOYKe® TpaekTopud. Cmeposa-
n TeABHO, B Opejele 8a HAUpaBieAMe CEODOCTE -
ClelyeTr HPHEAT: HALOPABIGHAe KacaTelbHOR
;. v E TPaeKTOPAE B JaBHOH TOYEe.
a Yro6i  mpeacTaBETH TeOMETPHIECKH BeIHIRHY
B BaUpaBleEue CEODOCTH, UOCTYNAlOT TakK: B pac-
i cyarpesaeMolt Totke M (¢ar. 10) tpaerropmr mpo-
BOJAST KACATEABRYH) K TPAGKTOPHA M OTKAANHBAIOT EBa
Bek prEEy MN =v B 1y Ccropomy, B EKOTORYK IBH-
KOTCHA TOUER,~—TOTA2a Bekrop MN ® 6yzer mpeacra-
BIATh c000M CROPOCTE OO0 BPONHYEHE H HAaNpa-
®ar. 10. BIGHHI., - JaMeTHB 570, mepedzeM B HBIOKEHZI
AOKA3aTeJECTBA OCHOBHOA TeODEMH KEHEMATUEP, riacs-
melt, aTo npoexyus cxopocmu MowKu Ha Kanyw0-Hubyds ocs pasna cxopocmu
RPOEKUUU MOMKY § NPAMOLUHEUHOM OSUNCCHUU e No IMoll ocu.
Jr8 MOKa3aTelscTBS STOA TEODSMH BO3LMOM -Ha TpaexkTopEE AB (fur. 11),
pacmonOmeHHOH Kag-HE(YAb B WpoCTpaHCTBe, ABe Toukm M x M. [Iposegen

L y=uva,
k B H3M3 DDAMAS DPOANeT {iepes HAYATO EOODEEHAT.

#iyeoscrad. Teoperaveckna moxammca. 4, I S PEC BYBAKK‘S}‘:ECKKAA?‘
g 7 P
S e
£ O “a
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2 709Ee M TpAGKTODAM EacaTeNsHYI0, H3 EOTODOE OTIOREM BOKTOp ¥, DPEACTA-
prapomEé cropocts 1oukE M. Uposemeym eme xopay MM’ m Ea med or roukE M
orxoxaM ML, — senmamry pac-

/ CHATDEBAEMOH - CKOPOCTH ¥, Tak

, gr0 ML, = v. IIpoeETApyem ToukA

M,M = L 5a ocs Ox. Jaa
ODOERTADOBAHAA  9T4X  TOYeE
HY:RHO 9Yepe3 HEX UPOBECTH MIOC-
KOCTH, IepOeEIEEYIADEHE K OCH
Ox, @ T0YKH BCTPOTH BTEX MAOC~
KocTell ¢ OCRI W OYAYT OpOeK-
DAAME pACCMATPHBAEMHX TOUEK,

, Tycth ar0 6yAyr ToIRE m, m'
E 1. Tak kag BCe mpoBeNeHHRE
ILIOCKOCTE  UADAINENbHR  JPYT
Apyry, T0 HA OCHOBAHEBE TOTO,
YT0 OTpeskH NpAMHX JHEAH,

8AKNIOICHANS MeXRIY NApaliedb-
HHNE DJOCKOCTAMHM, NODONODNEOHANBHN MORIY COGOE, MoxeM HANHCATD TAKYIO
DPONOPIEL:

N MM :mm! = ML :ml.

Pagnefdu <WIGHH UEPBOTO OTHOMOHEA B3 Af, — OPOMEXYTOE BpEMOHH,

B DPOZOI®EHHe EOTODOre A4HEAS TOYEA HS NONOReEEA M mepemia B modo-
xesge M'; momyusum:

D

.,
"

T

'

A
_.g\

T
Ve

3 ,_______....---——‘

\ :

o
]

Onr. 11.

MM . mm® __ ) ’
T'“F_Mb'ml‘

[Tepexopa & mpemeny ¥ moxarag Af=—0, 7.-e. 110 ToYka M’ camsaercs
¢ Toukof M, Gysem HMers:

s [ MM . mm’ MI
hm —_— —-—-] frd . ]nl
at At T

.ﬁlﬁ(z—h’:—ﬁ):lim(@)zML:ml e e e . (18)

PaccuorpeM npenencnoe 3mauende mepsodi ms npoSefi, T.-e. seladmay fz_gg
[loMHO®EM & pasjednaM BTO OTHOmeRHe Ha Xyry MM’ moxysmu:

tim X MW

T .MM , o
m—-=lim g Hm —2= o e (19)

| @au:

R reOMeTpYn TOEASHBAGTCH, 9TO OpONeX OTHOMEHAd XODAW K CTArKBAOMOR
€10 Ayre eCTb eIHHALA, T.-6.

MY —'l
VY Gl ’
e MM
UYro me Rac&eTCA BIOPOr0 MHOKHTOLY, lim V—At—,ro OH, EAK Tpefel OTHOme-

Hug UpofileEHOr0 NyTE K COOTEOTCTBYKINGMY BpOMSHE, ©CIb CKODOGCTh
IBUEYmeics TOYKHE, T.-€. '

lim

lim 2 _ .
im —— =1
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TAEEM 00pasoM, cooTHOmeHme (19) Mmepeummerca Tak:

IimM.M:v .(20)

Bropo#t wien, sxozamvi B nponopmai (18), ecrs lim “'A"% OueBmgro, 910

9T0 €CTh CKOPOCTh TOYRE I (mpoeKnHA Touxkn M) Opu IpdReHHA ee mo ocH OX

0G0SBAYEM BTy CKOPOCTH Yepes ¢, TaEmy 06pasoM:

. mm’ .

llmwzz‘.,....»......'.. (21)

Hanee, serrop ML, ectb v (mo yomoEw), a ml ecrs mpoeknua eexropa ML

#a ocs Ox, — 0603HAYEM €e wepes up_v. Beaencrsme 5Toro, a Takme B BERY

"ypaBEeHnd (20) m (21), coorsomerne (18) mprEmMaer BEJ:

viv, = v:Op, v,
OTEYZ3, DOCH® OYGBAAHHX YODOMGHRH, HAXOXHM:

P v=9, . . . .. . .. .. ... (22
970 B TPeGOBANOCH KOEASATH,

Caencrexe. lloMomsko JOEASAHEOA TEODOMH MOKHO WO CEOpOCTAM
NPOSRNEE ABARYmeAcd TOYRKR HA OCAX KOODNHHAT OHpOIeNETh BOIHURHY
H BANDaBIOHKe CKODOCTEH CaMOH TOUKH
B €¢ JBHKOHHH 0 TPAOKTODHH. 2

Iycrs zemxenne Togkm M (dar.'12)
JaHO TpeMd YpABHCHHAME IBOXOHRA:

z= f (),
y=f1(t)
z2=f,(%)

OuepnrEo, 9T0 IEpBOe B3 HEX BRpA-
XAOT 33KOH JBHRCHES UDOGETEH TOYKHE )
M no oct Ox, sTopoe —mo oce Oy, > ®ar. 12.
tperbe—uo oca Oz. Pas atm ypaBmeHES
EBBKOHEA NaHH, T0 MH MOKeM HAYeDTBTh AIA KAKIOTO BS HHX KDABYR mDO-
CTPAHCTB, DO KOTOPOH, Kak GHIO JEa3aHO, BCErZa MOXKHO HAaATH ECTREHYI CKO-
pocts aroro Apuxenud. CmenosaTensHo CKODOCTE NPOGKINWE TOYKE Ha
Eamnyio Hs Oocedl moryr Omrs malifemn. HasoBeM cEopoct# mpoesus#fi TouRE: mo
oce Ox—mepes v,, no ocu Oy—uepes v, mo ock Oz—uepes v, Ha ocmopammE
OPeNNAYIIEr0 MOKEeM HAINBCATS:

v, = (&),
v, = F AP ) (23)
v, = s (t) ’

Iiycrs mermmEas ckopocTs OYAeT v, & JPaH, leJaese 6K C OCAMA KOOp-
IBBEAT—a, f, 1. .
Torza, H& OCHOBAENS ypaBHEHEA (22), uMeeM:

v, =vC0sa,
g==vcosf, . . .. ... ... .. (24)
¥, =V COS Y.
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BosseneM moXyueEENe PABOHCTBA B KBAAPAT B CITOKEM; NONyIAM:
v* (c0s® a4 cos® B+eus? ) =02, + o7, 02,

Mz amareTEYeckof reOMETPHA HSLOCTHO, YTO CYMMa EBagpaTros KOCHHYCOB
‘yraoB 0JHOH B TOfl e OpAMOA € OCAMA NPAMOYrONLHEX ROODAZEAT PABAABICH
efnEHOe, & MO9TOMY OyAeM WMeThb: ‘

v =%, 0%, 07,
OTKYA2
R R e (25)
Buecro v,, v, # v, 8 BHpameBme (24) MOKHO NOXCTEBUTH UIA BX Bhipd-

EOHAA Yepes TMpORSEOXENe (23), BiM e EX BHPAKOHEA 1epes xadgopeHuuarn,
r.-0. (CM. ypabHesme 14.)

L)
vo=f () =3q"
gy

IoxcraBEB, uOLyIAM: ,

v=V[FOFPFIF O FF0F - - - - - - (26)

=V EET @

$opuyau (25), 26), (27) onpexesaor a6cOINTHYI BeIAYHEY CEOPOCTH,
a NMOTOMY 06ped KOpHeM Haj0 BCera OpaTh 3HAaE 0Mi0¢ (--); EaIpaBIeHAE Xe
CEOpOCTE, BOOXHE OUpeeNdeTcd yriaME a, 8 u 7, 00pasyeMuME €0 C OCAME
KEOODABHAT. :

Yro xacaercs KO BeIBTEEH YrA0B @, S B ¥, TO OHB OOPBAGAHIOTCA K3
dopuyn (24), KaoINEX HaM:

HIRE Xe

Y%

cosa=-3*
¥ '
CosBa=} - o (28")

vz

CosSY ="

1IofCTaBUB CIOAZ BMECTO ¥,, ¥, M ¥, BX 3HAYSHRE N0 ypaBHOCHAAM {23) = (26),
DOy THN:

r

Cos = —
VI GPL I CEE I |
R YO N " (28
CCS Iy == . "
& Y FOP 7 OOF + 172 OF

Y AR I OF+ e
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IIpr oGosmauemmsx mpomssosnux u¢ Je#Guany, no ypasEemmax (23) w (27),
HORYYEM:
i
dt

Vi@ 6
: ay

T — dt . _

l/ (:&f_)?+(ﬂ)*+(_j§_)2 L. (29)
dx

-G08 T = = dt e,
VETH e
Mprwep. Hamw chegyiomde YDABHOHEA ABEKEHRS TOTRE:

T = @ €08 wi, l

y=asin(»t,[. R ¢ 5
2 =ct.

C0sa —

Jderko mokasarb, IT0 TPAEGKTOPHA STOTO IBUREEHA 6YAeT BEHTOBA N AHARS.

Hs nepemx pxByx ypapuenmd
{30), Bo3Bema B EBAJAPAT H CHIia-
ABBAH, BMEOM:

2

S
zt -y =at, : )

9To nOKasHBAeT, UT0 TOYEA
EBAXKETCA IO HOBEPXHOCTE KPYr-
A0r0 UNAIEEADPS, BEMEIHIEro N
ceoedi ocelo ocs Oz (dur, 13)

¥ PajEycoM OCHOBAHHHA OTPE3OK \M\

Om=a. Ilyore mpoeknua sTOR . ;
Troukr M Ha nrocrkocts xOy B [ 4] N R S
AaHEEA MOMeHT Oyier m, a yrox A | ™

* pajeyca @ ¢ ockow Ox Oymer ;
TOIYa:

z=acosp|  (3)
y=asmng dar. 13.

CpaBamBag 918 (opMyXm ¢ KByMs nepsuiMm dQopuysams (30), mpuxoxaM
E BAENIOU6HMI0, 9TO:

¢ = wt,
BEIE
@
b=
HNozcrasay aro sEageHse { B Tperbio HOPHYAy (30); momyymm:
¢
2= _m. ............. (32)



_. 929
$opuyanr (21) B (32} DORASHBAKNT, 9T0 TPACETOPEA NBEHXPHEHEA 6CTb BEE-
TOBAa# JNMHEA, TOTOMY 9T0 BeJHYHHA ¢ MSMEHAETCA NPONOPUEOHANLHO AYTe ¢.

Ounperengu mepBste TPOUSBOABLE %’ %’ ' %‘. fMonyiaex ms YypaBEeHER
(31) n (32): '

dx in ot

’a—{——{lmSlﬂw

d;

= = aw cos wt Coe e e (33
@ =

Honcrases B ypasEengme (27), Eafiien Bupamenme ckopocreft Tourm M: '

v=Vatw't+ ct.
Jzs onpegenemys yr.ioe MomeM BOCHONB30BaThcd QopuymamE (29), woa-

n de dy dr 33
CT4BHB B HEX BMSCTO ;» —’ -5 UX BHAYGHHS u3 dopuyx (33).

§ 6. PaBnomepHo-nepemenHoe ABWMEHNE. [usnomepno-nepeMennsn 0su-
ICENUCM NAIMOBACMCR Mmaxee, & KOMOPoM OMAHOULEHULC ﬂpupauwuus cropocmu
B COOMBEMCMBYIOWECHY BPEMERY CCMH GELUNUNG ROCMORHRAR.

' E(JJI_E CEOpPOCTh TOYKE B HayajJe CUYeTa BDPEMEHH HA30BEM gepes 7, a 0o
OPOIIeCTBAE BpeMeE® ¢ 4Yépes v, TO QU4 DABHOMODEO-IEPEeMOHHOI0 TBARCHHA
AMeeM:

TN =g, e e (3
TRe g ecTh BeJHIEHA WOCTOAMHAL. Hs ypasmenra (34) wmoeM:
U:”o+gt; s e s e b 4 e s e s e . (35)

9T0 ecTh $OPMYSa CKOPOCTR DABHOMEDHO-IODEMEHHOr0 ABEKOHHA; BOTRIMHR g
eCTh YCROpOAHE. :
Iloxaras B ¢opuyne (34) ¢ = 1, noxy9gmm:

v—-vozg.........',...(.%)

PaccMaTpEBas 3T0 BHpAXEHHE YCKODEHHA, MOXHO CKASATh, 9T0 YCKOpesue
DABHOMEPHO -NEPEMERNROLD  GBUNCCHUR  LCML  BPUPAWENRUE CKOPOCMY € edunuy Y
epemenu. Ho 3T0 onpejeNmeEWe HeNOXEHO, DOTOMY 4YTO YCKODeEme He €CTh
IgHE#AOE 9YECIO B COOCTBEHEOM CMHICH®, a DDeJCTaBUA6T YACTHOE OT MSNOHHH
Pa3HOCTE CKOpPOCTEE HA COOTBETCTBYOMEe BpeMA; a TAE EAR CKODOCTE
OTHOCATENFHO NPOCTDAHCTBA ©CThH BeIWYRHR HOEepBOIr( HIMODEHHH, & OTHOCH-
TeIbH0 BPEOMEHE MHHYC UOPBOro:

[v] = [s]", [£]™,

TO YCEODEHNE OTHOCHTENBHO HDOCTPAHCTBa GYfET TAK:Xe HEePBOTOC B3MEDOHEA,
HO OTHOCHTSABEO BpeMeSE OEO (yReT y:®e MRMEYC BTODOTO,

(o) =[s', 1.

Ps paccMorpesma Qopuyx (34) m (36) EMeeM 1B ONPEIENOHEA JCKODOHES
PSBEOM@DHO-II6DOMEHHOr0 ABEROHEA.
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1) Ycroperme pasHOMEpHN-NEPEMEHHOr(0 XBEAEHES €CTh HOCTOSHAO® HO

BeTHIMEe OTHOMEeHHEe DNPADAMEHNA CEODOCTH K COOTBOTCIBYIMEHY
BpEeMeHN, HIH—

2) YCKOpeHRE® PABHONODHO - N6peMEeHHEOr0 JBHECEEA ©CTh HOCTOSHHOS IIO

‘B(:‘JIB'IHEIB NpDHpPA&UOHEAEe CREOPOCTH B OTHHEOY BPeMeHH.

Mu ramnE  ¢opMyxy (35) CEOpPOCTH TAKOTO IBEEGHHA Jai Xooro
¥omeHTa {.° Jas TOro, 9TOGH BHBECTE (OPMYIYy A28 BLIDAKeHNd NPOCTPAH-
CTBA&, M[POXOABMOr0 OpPE 9TOM JBHWEEHH, BOCROJZLAYEMCS TaE HASHBAOMOK

KpABOK cEopocTel. 3Sra xpuBad BHpaRaeT EBE3MeHeHH® CRKopocTeR
C0 BPOeMOHEN.

Eecnn uwssecrro, 19TO
v="1 (1),

T0, B3AB OPAMOYTONbELE OCH KOODIHEAT B MOJarad, 90 ¢ ecTh ODIHHATS Y,
a ¢{— afcmacca ¥, HONYIEM HEKOTOPYKO EDHBYK, BHPARACMYK YPaBHOHHEM:

y=r(2) |

9ra xpEsag B Oyger EpEHBOX ckopocTedn. Takmu obpasow, xpusoi cxo-
POCHIET HAINEACMCA WOMEMPUNECKOE MECMO MONEK, OPOUNAMbL KOMOPUZL u300pa~
HCATOM CKOPOCMY, COOMBEMCIMBYIOURUE NPONEOCYMKOAM GPEMENI, UIOTPANCALHYIM
AGCUUCCAMY IMUT HCE MOUCK.

Kpesag sra o6iafaet CIENYIONIEM BAKHHM CBOECTBOM.

Teopesa. Ilpocmparcmeo, npoToduMoe no mpaexmopuw 30 6pems i,
oupa Kedemer na OunipaMMe Kpueod cxopocmed ((ur. 14) uesomopon ompede-
Aennotinaowaduo (QABCO),0ipa-
nuvennod Oyrow xpusow (AB),
ocvio  abeyuce (Ox) u  OsyMR
xpadnumy  opdunamamy  (OA I
w CB), coomoememeyouums
NAYAAY % KOHYY PACCMAMPUBAL-
MOLO NPOMENCYMAG GPEMEN.

IIycts CEOPOCTH EEKOTODOR
MATePEAIBHOA TOYKE RIMeHAerTcd k-
DO BAKORY,

mmmmm——————— h e mm vt t A

i R ST S

AY... : :

v=f(t). / ; : :

i . H i
CrpowM EpHEBYIO ckopocTed, i o G .

—at —aiu—atsle—at sl + 1

noa gero mo ocd Ox OTRIAM- ; e d

paeM Bpexens, a no ocx Oy —

coorsercteyompe cropoctw. Ilo- " L

Hy2EM TasBM 06pasoM EDHBYR ¢ °
cxopocTei AB ¢ ypaBHeHEeM: e

y=f (). ®ar. 14

Hycts Touxa M geEmerca mo npawof KL m B JaFHHE MOMOBT HSXONATCA
Ha paccrodnum s or Hauala K. IlycTs cEOpOCTh €6 B STOT MOMEHT DABHA U,
a supaxaercs opamEarceii OA. UroSm ycTaHOBETb Temepb CBASH MOXRAY CEO-
DOCTBIO ¥ NPOXONHMNM NpPOCTPSHCTBOM, NOCTYIRM Tak: pasgemuu Bpems {=0GC
Ha BOCHMa MATHe TPOMeXYTKR A W pAAOM ¢ AeHCTBETENHHIM ABAXEHHEM OyaeM
PACCKATDEBATS HOEOTODOS ADPYroe, ¢HKrERdoe, IPR KOTOPOM T0YEA B IponoxA-



XCHE® KA X JO0TO OpoMeRyTEa A! msErazacek Ou PABHOMEDHO, ®BMes CRO-
POCTh, COOTRETCIBYIOMYIO BAYANY 3TOr0 NPOMERYTEA BPOMEHH, T.-0. uTQGH
B TPOAOIKGHE® NePBOTrO NPOMBKYTRA BPEMEHH CKOPOCTH TOYKH OCTABa-
12Ch BCe BpeMA paBHOH CROPOCTH B HAYAle HEDBOTO NOpOMEXYTRa Af,
T.-@. %o, B UPORON®EERe BTOPOTO DPOMOKYTEA BDOMOHZ OCTABANACH DABHOE v,
TPeTero —v, ® T. A (Ha JeN® ITH CKODOCTd UYCThb [OCTOAHHO BOS pa-
CTAIT). :
HOpocrpancrea, UPOXONEMEe 0PA TAEMX YCHOBEAX, BHDAasaTed 0Ye-
BEXEO TaK: OPOCTPAHCTRBO, UpORRenHOe B mepBH A mpoMexyrok Af co cKopo-
 CTBIO ¥y, OJIeT DaBHO v,Af; OPOCTPAHCTBO, HpPOBIEHHO® BO BTOPO & apoMe-
®YTOK Bpemenn, Gyger paBE0 ©,Af, m 1. A. CocraBme Taxmu 06paso¥ Bhpa-
EeHES A14 NPOCTPAHCTB, UPORISHEHNX B COOTBETCTBYIOMNE NDOMEKYTEH, B CHOMKHB
BX, TONyYEM OyTh ODORAGHHNH TOUKOK B3 #; 0O0sHaumM ero gepes P, Torpa
AMOEM

vaoAt+let+v;At+. cese

He tpyxuo samernts, 4ro nyTs P rpaipqeCKE UDeACTABATCA CYMMOK IJ O-
majxed DPIMOYrOIbHWKOB, DOCTPGEHHHX HAa OCHOB2HEAX Af! B HMEIMIZX CROEMA
BHICOTAME KaEANE CBOIO, MY COOTBETCTBYIINYIO, CKOPOCTh. OTa CyMMa CBe-
ReTCA K IUIQIALW, OrpaHuYeRHBod 3y6uaThM KOHTYpoM Aalb2¢..... B, Bpoam-
‘caHENM B kpEByK0 AB. Tar xag, mo NIPeRUONOREHRI0, CEOPOCTH TOYEW BCe
Bpexs Boapacraer, T0 P Gyner MeHbme JeACTBATEALTOIO ny1e S, T 6.

8§>P.

Temepe npenmomoxmm, uTo pAZOM © KEHCTBHTOIBELM ABHACHESM MaTe-
DPRAILHOA TOTKE COBEPIIASTCA ADYT0 T4, Y10 TOUKA RBUAEICA B NPOIOLREHHe
Ka®AOr0 DPOMOK TRa Bpeven® Al omATh DABHOM®DPHO, HO Ei BIOT pas co
CEOPOCTBI0, COOTBETCTBYIOMIOR KOHNY KaXAOTO IPOMORYTES Af, T.-6. B IpoxoN-
AGHHE LEPBOTO IPOMERYTEA Al — CO CROPOCTLIO #;, COOTBETCTBYMSH KOHLY
NepEOr0 NDOMEXKYTKA, B TEIGHRE BTOPOr0 NPOMEXYTEA CO CROPOCTHIO ¥, H T. J.

CocrasEM nyTh, UpOBNEEENE B BAMINA OTielsHH MOMeHT; mOoxyymyM v Af;

v,At; v;Af; w r. 1, Cromms mx, mHafijew nyre @, OpofifeHANA TAKEM 06pason
BO BCO BpeMs i:

v, 08+ Al 40,0 +. ... = Q.
JT0T NyTH pABSH NXOMALE, OTPABETEHHOH HA parype 14 omEcamEHX
syGuatnx komTypom Ak1I2m ... B, Tak Eak 8 SToN NBHFOREE CKOpOCTS

B EaRINA NDOMeKYTOR Af 0CTAeTCH BCE BpeMA GoJbmme redcremTensmok
A paBHa €% TONbKO B KOHIE - NPOMEXYTR3, TO, OYEBRAHO, OYTh, HpOE e HRRE
B 370M xBAXReREN, Oyfer 6oubme pefcrsaTemsHOro, T.-0.

‘ ¢>8.
Hrak, moayumm, uro

Q>8> P.

Ilepexonmm & mpepexy, mpemmonaras, gro Af ctpeMErca Kk Hymo. Torma
Bnomaze P g @ GYIyT CTpPeMuTHCA K COBOANIEHNIO, B B Dpefele, mpr Af paBEOM
BYIW; COBIALYT X CONBIOTCA € CBOEM NIpPERENOM — MAOMAKEN S, 18k 9ro
B PESyILTATE B IIONYTdM:

S =0ABCO.
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llpenoxmry Temeps sry obmyro dopuyry & paBHOMEpEO - mepeMeHEOMY

- asmkeR@n. Kpmeaa cEOpoCTed B DTOM ABRECHRE Gyrer npexcraB.cEa ypas-

HOHUEHM ; :
v=1,+ gi.

Ilpp v=y v ¢t =2, noxyumm:
Yy=v-+gz. . . . . . . . . .37

910~ ypaBECHN® HPAMOH, OTCeEatomed Ha och Oy oTpesox, parmsili, ogesnmo, OA.
Ilyers 7Tagoi npamoro Gyter AD (pmr. 15). llo msmomemmoR TeopeMe, AL
oUpejeNeEna NYTH, MPOUAEHROro TOYROKW -

8a BpeMsa ¢ (OYCTh { B AREEOM CIYYae y
pasro OC), Hy®AO TONBEO oOmpeleiuTH
omgomany OABC. ®arypa OABC ecms ,
TPAUNEeNA A, TAK ITO NYTH, OpofjieIouH A

TOYKOW B& BpeMA ¢, BHpPABATCA IO~ = ‘
Majblo 3TOR TPANeNEH; TARAM 06pasoM, I
HEOOM: 1y 1

§=-)- (OA+CB) ¢, oL

D T T

T

H
'
i
g
'
H

Cy X

rie OA m CB nopexcraszaor cofomw, @nr, 15.

OYOBHIBO, CEODOCTE IBHRYMeRca Tourm .

B HaYale M EOHIG DACCMATDHBAEMOro mpowexyria. (05603BEATHB 3TH KO-
pocTE v, B ¥, NOIyJaeM: )

S=5 B+t . . . . . . . . (@3

Us sroft dopuysn Bmpmy, 90 cpexmad CEQDOCTh B DaBHOMEDHO-HEDe-
MOHHOM JBUKEHNH BCErNa NPeJCTABAZETCH MOLYCYMMOIH0 CROpocTed, cOOTRET-
¢TBYKHIAX BAJalY H KOHDY IBHKCHHA, T.-6.

Berapde B ypasnenné (38) BMecTO CKODOCTH v ee BHpa:EeREe 1o ypaBge-
HEIO (35), moayvas: '

S=F gL ogr L (39)

910 ® ecth OCHOBHAA POpMYZXa PABHONEDHO-DODEMEHHOTO

ABRREHHH, ONpPeAelANINAadA NPOCTPAHCTBO, NPORKOHHOE BoO
BpeMa £

Ilorarag B dopuyne (39) 2,=0, T.-e. npexaosarad, 9TO CEOPOCTH
B HAY8TO BPOMEEE { DaBHA HYAI0, NONYIHM;

, V=gt ... ... L (40)

S=get. . L)

Hs ypasmerus (41) ompejessen Bpems; mOIyTaen:

c':]/‘i—‘_".....,'.....(«m)
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TloncTaBuB 970 3HadYeRHe ! B YPaBHEHHE (40), momyumEM:

_ v:.v:gs,..........(43)
rge CKOPOCTh, B3R K BpeMda B yPABHEHRH (42), BHIpameHa B 3aBACHMOCTA OT
npolifesroro OYIA. dopuysn (40) w (41) ROKA3HBALT, g0 B 9TOM CAyJae
CROPOCY NPONOPUUORGALHDL BPEHEHAN, G RPOCMPANCINGA  NPONOPUUOHAALNDE
KeadpameMm SPEMEN.

Ws opuyiu (38) ycMaTpeBaew, SI0 DaB HOMepHO-TepeMeHEHO® JBH-
#eHEe 38 BpOMA { MOKHO SAMEHETL 'P ABHOMEDPHHM CO CEOPOCTBIO, paBaO#
cperEeMY 2pEOMeTHUECEOMY p3 HadYaJIbHOH H KoHEYHOR CEO-
pocTel.

BupakeHEEe «OIPOCTPAHCTRO, npoAgeEHOE TOYKO®, paBHO HIO-
AN ACQEHO UPUEAMATE HE B GyXBAYGHOM CMECIE, T.-8. H® NOIKHO cud-
1aTh, YTO HDPOCTPAHCTBO BHPARACTCA B KESJPATHHX eIAHANAX. B 9T0M yCIOBHOM
BHPAREHEE HaJ0 BUKETH TONBKO T0, 1T0 1 BCHO KBAAPATEHX eIHBHI,
BHPAKAOMEX [IOMaZh, PABEO TUCIY TH HFeAHENX ©JEHRI, H3MeDAHMEX
IPOCTPAHCTBO, TPOANSHEOE TOYROIO0.

Eeaz g B opuyre (35) mono RETONHHO, T.-8. 6CIE CEOPOCT> CO Bpe-
MeHeM BOSPACTaeT, TO JBUKOHAS H3SHBaeTCd DBBHOM@PHO -JCKOpeH-
Eux, @ Eprsad cropocredl, 6yryTE HpANMOW naEmed, EMEET HAUpaBIeHde, YKa-
3aBHOG Ha uepTexe; ecan xe ¢ OTP EnaTeldbHO, TO JBANeHde HASHBALICA
paBHOMBDHO-BAME)L HEHHE Y, ® ugHEs CEopocred o0pasyer ¢ OCHK Ox
TYyOoo# yrom :

Tlokazex rpadmyecKE, 910 B PABHOM epHO-JCROD@EHOM JBARENEE
663 BaYaJIbHOH CEODOCTHE: , :

CEOPOCTN BO3PacTAlOT npouopHACHANBHO BREMEHAM,

OpoCTPaHCTBa, CIETAA OF HaU3Na JBHKGHHE, — KBalpaTaM
BPeMOH; :
npocTPaHCTBs Ke, B3ATHE B KaRAYO OTKeIbBYI CERYHLY, —
HOUOTHHM 9YBCIIM. '

I). Nokaxen, aT0 CROPOCTH BO3PACTAIOT TPONOPHKNOHAILRO BpeMe-
HEaM, T.-¢. [0 OPOMeECTBEN ABOAHOrD, TpOEHOTO H T. 1. BPOMCAH uprobperaercd
CKOpPOCTD TaKEe B ABa, TpU ¥ T. NI Pas GoTpIme. ~ '

Tag ®ag, 0O JCHOBOK, HAYANLEAd CKOPOCTD paBHa HyIO, TO B ypauHe-
gEgx (35) B (37) Aa4 3T0ro CHyasm HY:KEO TOIOXRTD Vo = 0, TaE YI0 ypaB-
negme OpAMOE cRopocTed (37) nepemnBmETCA TONEpD TAR:

y_—-gx,..........(40)

a cawad mpamaa Oyper [pOX0ZATH Yepes HATAXO. xoopraHat (fur. 16).

OrioxAM Ha OCE A0CHECC OPREATHO HAMA e @HANH BpeMeHY, — TOHOREM
CORyHIH; T3K UTO Om = mn = np = ... = 1sec; OFpeskd OpAEEAT, BOCCTAHO-
pICHEHE ®8 TOTEK JeNeHHA MOKIY OCHX0 afcnmce M OpAMOKO cEopocTed AB,
HaIpuMep, OTpesrd Ia, nh, pc, @ T. A —OYEBHIHO, BHpakaloT €000 CROPOCTH,
COOTBETCIRYIOMEE MOMERTaM. M. 7, D, 4 BT A, T.-6 08T0 OYAET m, Un, Up:
g2 moj00HA OpAMOYrOALEBIX TpEYrOJBREEDB Qam, Obn,  T. Ji. HbMéeM:

Vi UniWpies-=1121310003

qr0 B TpeGOBANOCH ROEA3aTD: .
II). lpoxoguyme OT HaIald (BEKOHEA UPOCTPAHCTBA HPOTOP-
ONOHAABHH KBALPATAM BpeMOH, yHOTpe6AeHHNX Ha 9TO MPOXOEAEHAS.

it




Yepes TOYEE 3. b, C,.... BCTP@YM OPAUHAT C DPAMOH AB nporefieM THEEE,
mapannensBie ocw OX, a wepes T09EH jeiemss =3 oca Ox (m, n, p,...)—
mapajiels C8MOA TPANOH; TOrga BCe DAOMANW, BHDAKANIES DPORISHHHE IPO-
CTPAHCTBA B COOTBEICTBYIOIE® BDEMEHA, BHIPAsATCA COOTBETCTBEAHO NIOMANAMEA
tpeyroxpamEo: Qam, Obn, Ocp,..... ® 1 A OGosEawmk BX Uepes S5

1 R K
’ f’accnarpanaa OTHOMeHRe STHX MIOMA%ed B 33BACEMOCTH 0T 9ACIA COCTA-
BIGIOMPX BX PABEHX TpeyroxbEEKoR Taoa Oam, mafinew, dro:

S :8;:8, .. .. =1:4:9:18:...,=1":27:8": 4%, .,

yT0 B TpeGoBAalOCh AOKABATE. .
III}. OGosEaumM 4gepes S, S8”, 8" 8 1. a wopoerpancrsa Oam, mabn,

nbep, ..., HPOXONEMHSE B DOCHEXO0- 8

BATEIFENE OJHERIH BPEMEeHA; HS

9epTe;ka HAHAGM, ITO: : ' -

888 =1:8:561..,

Orcioza BBXBEO, YTO: DPOCTpaH-
¢TBa, OPOXOAAMH® B KAKAYK

OTHEeNBEYI eJHERLY BDEMeHH, f

OTHOCATCH MOXIY ¢06010, KaK
pPAL BHeuYeTHRX TYRCOI

§ 7. YchopeHve BO BCAHOM s i
ABHMEHMH. Bume (ctp. 16) Owzo a ! |
yKa8aE0, YTO HA3HBAeTCA YCKOpe- A, ,‘,/ V
HEEM  DPABHOMEDHO - I@DEMEHHOro '

nsuseEEs. Tenmeps, 9T06H BHPasBTH m ° P q
GHCTPOTY HSMeHEHMS CEOPOCTH EO

BCAKOM JBEREEHH, BOCIONb3Y- dur. 16.
eNCA BHDAXOHBREM YCEODEHRA 3TOr0

IBRKEHUS B NAHUEE MOMeHT BpeMeBW. JJs YEDOMEHHA 8afaYd BHACHHM CHATAIR,
9T0 HASHBAeTCHd CPEXEBN YCEOpDEHHEEM 83 NAHHWE NPOMEAYTOR BPEMOHM.

'~ Tycre v 6yzer CEOpOCTL B EoHNe BpeMeHE ¢, a ¢ — CKOpDOCTh B KOHIE
spewend &.. Ecim Gu pemxemEe, EMeiomee Wecro sa BpeMa & — i, GwiG
PABHOMGDHO-NODeMEEHMM, 40 YCKODOHHE €ro, o/ OpeANAYIEeMY, BHpa-
3810c5 OH BeasimHOM: :

v —v
' t,_t........;..(44)
91y-10 BEUMYWHY H FABWBAIT CPEXHEM YCEODEHEHOM 33 OPOMERYTOR
speNenn ¢’ —¢. TaEam 06pasoM MOXKeM CKa3aTh, IT0 CpejAHEe YCKODeHHS
AW60ro ABHXeHNd 3& JAHHO® BpeMA eCTh YJCEOPOHH® TOro
pPABEOMEpDHO-IEPEMEHHOr0 JBHXROHHES, ODH KO0TOpPOX, B HpO-
NOIXeENS XAHHOTO UDOMEeEYTKXR BpDEeMOHE, CEODOCIHF BO3SDA-
CTae€T E& Ty &6 BOXAIHHY, YTO @ B pDAcCCHMATpEBAGMOM JBH-
KOHHA. '
_ Cpexmee ycEOpeH#e JXaéT HAM [ODENCTABleHEe O CpPONHEM HIMEHSHAH
CKODOCTE B HpOMeXEYTOE Bpememz ¢ —i{. Jud Toro xe, Iro6H mOAyIETH
DOHATE® O Gnc'rpo're H3MeHOHHA CROPOCTH B nannuﬂ HOMOGHT BpeMOHH,
PACCYRIA6¥ TARK X6, RAE BTO MH HeXaXR IpH ONPOASISEAR BCTHHHOR CEopocra.

9=
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PasjeraM Bce BpeMs NBEXCHWA HA MaNNe DaBame MeFAy €000i0 HPOMe-
AYTER BpeMes® Af H ompefelsy NIA KaKIOTO HPOMOEKYTER COOTBEICTBYINIG-

4
CpelHE® JCRODEHHEE,-— er0 MOXEHO BNDPA3uTh, OY6BHAHO, B BAAS —A;. BooGpaauy,

450 KpoMe paccMarpmsaevodi ToUukE M no Tofk XEe TPaeRTOPHH ABURETCA APYad,
BooOpaxkaemas Touka N, EoTopad B HaJam® K3KZOTO DPOMeRYTKA BPEMEHH
BMeeT Ty K@ CaMyi CROpOCTh. 910 E Toura M. JBmmerca Ta TOY§2 HO PasHO-
MEepHO, & TaE: B OpPOJOXKEHE® Oepsoro DHPOMeXYrEa BpeMeRM At Touka N
ABEXKETCA PABHOMOPHO-DODEeMeHHH M JIBAXGHECM C FCROPEHEOM, DABHBIM
cpeiHeNY YCROpeEEIO TOukH M sa mepBHA Xeé HDOMERYTOR BDeMeRd®, B IpoO-
ZOJREHH® BTOPOTO, TPETLero, ... HPOMEARYTEOB BpeMeHE Af To9ka N JBUEETCA
ONATH DABHOMEDHO - DePeMeHEHM JBEKeHAeM, HO YXe C YCRODOHWOM, KaXubii
pas paBENM cpDeXHeMy YoEopeH®IO Toskm M mna sroporo, Tperbero @ T. L.
IDOMERYTRKOB BDOMOHH.

Q4geBafEO, TTO B KOENE BAKRNOTO IPOMOXRYTEZ RpeMeHH Af CKODOCTH TOUER
M =z N Gyiyr oamuakosm '). Beaegcrsme sroro, msamemsa rowkm N 6yayr
HeCKOABEO INOXONWTH HA XBUKeHEA Touem M; copepmenHo Xe OIXHAROBH OHH
6YAyT TOrA2, KOTA3 UPOMORYTOK BpemeHE Af Gyxer GeckOHeuHO OJE3OR K CBOGMY
npelely — HyIH, EOTOMY 9TO TOTA3 BO BCAKOE BDEMA CEOPOCTH JTHX JBYX TOUOR
OyXyT OARHAKOBHI

IlosToMy 8a JeficTBETEeNbHOe yckopemme T0TkE M B jamawd
MOMEHT BpeMEHE MORHO UDAHATh [pefed, K KOTOPOMY CIPBMHTCA CDefHee
yckopeHR#e Touke N; TaKk 1r0, EAsnBAA HACTEHHO® ycropenne oYk M B pam-
EHf MOMEHT BpeMeHH 4epes ¢, DONYIEM: ‘

g=lim g=1im =5 =lm 3 . . . . . .(45)

B ppepene, roria i ——f crpessrca E RYNO, ¥ — ¥ TAKKO CTPBMETCA
E BymO. UTaK, wcmunnoe YCKOPEMUE 80 6CAKOM OBUMEHUW G OnHbE MOMENM
BPEMENU, ECHID NPEOELH CPEOHELD YCHOPEHUSA.

Ecizm B BHpaxXeHEH HCTAHHOLO YCEOpeBHA (45) MONOKHEM:

t'—1=0,

v —v=10,
T0 MOIYuYRM BeJEUERY, Ha LepBRIl B3rDAX KAXYOlylocd HEOHPeleNeHBOlN; HO
eClIA 3AEOH B3MeBEHHA PAasHOCTE CRopocTell (v — v) H 3aKOH HSMEHEHRA pas-
HOCTE BpeMeEM (¢ — ) HSBeCTHH, TO BCOrla MOXKeM DACEPHTH MORYIOBEYIO

BEONDANIeICHAOCTs, PACCMATDEBAA €€, E4R Opejel OTHONIGRAS BTHX DasHOCTEH.
Ha cawom gelle, OYCTh 3aKOH HPOCTPAHCTE HAM JAH:

s=F(t).

) ITyTs, opoxofemuie To9kaMn 3 B ¥ 3a 01AH B TOT

Ke IPOMeRyTOX BpeMenE, OYIyT HECKONbRO QTIBYATHCSH

Apyror npyra. Ha amarpamue ckopocred (cu. purypy 16-a)

nyrd, UpoRjeEENe ToYKOA M OYAYT BHpPARATBCA II0-

MAAME, OFPAEAYCHEME KPHBOW, ¥AK, BAOpuMep, INIO-

maan dBCe, a nyrH, IpoRNeHEELS TOYKoA N, — DIODIARTKHE,

t OrpagHYeHEEIME XODJ0OR KDEBOH, KAK HAPMMEp, UIO-
maxew a4 Bb

IIpun. ped.
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3aKOH CKODOCTOE, Kak 3T0 VKO HWSBECTHO, BWDASHTCA B TAKOM CIYIae TAk:

v="% =7 (t).

Kamuu remeps ¢ OeckOBeYHQ Manoe NDEPAMERAe Af; — 32 HT0T MPOMe-
AYTOK BDEMOHH TOYEA B3 HONOXeHEA M uepexomar B CMeXHOS IOIO-
xenme N; Torga, Kak H3BeCTHO, ECTMBROE YCKODeHRe 00 ypaBHeHZI (45)
BHPAaSETCH TaK: »

g:lim:’—:: = lim %,
HO

v+ A= f’ (t-l'— At),
OTEYA2

Mo=f' (t+B8) — /' (9).

Bsse oTHOmeR®e BTOr0 NPHPAMEHEA CEOPOCTE K COOTBOTCTBYIIIGMY OpHA-~
paleEsl0 BpeMeHm Af M DEpexold K npeflely, DOAYIHM:

f ¢+ A)—F
at

g =Ilim B ¢ L1

A :
Ha ocaosanrm ocHOBEHX TeopeM JudPepeHnuaNbHOre BCIACTOHES YTBODKIAEA,
9T0 BTOpas JacTh ODORydYeHRoro ypaeeenda (46') mpencrasager co60i0 Ee ITO
WHOE, KaK BTODYI NDOMSBOAHYIO oT fyuemur f({) Aau oT QyHEOEUA §

(n6o s == f ().

[Toaromy:
. A~ () R
g = lim ﬁ--‘————A{-L—('—’zf’ (s . . . . . . (46)
¢ Apyroi CTUpOHbI,. OpEHAMAA BO BHENMAHHKE, YT0 o ypaBEeanw (14)
z
v=ft=%, - . . . . . . . (@13
2 AE{ep BNEPYS NORJIGHEE® BHDAREHRS 00 f, HAXOZHM:
T dp ‘ a2
w=1" 0=,
TAE 9TO ypapHeEMe (46) mepemmmerca Tak:
a2 £ I
‘q=fw(t)=dt2:.;l§’ . P . .(4{)

T. €. UCTRUNNOE YCKOPENUE BCAKOU NEPEMEHHULD OBUNCEHUR DASHACMCR 8MOPOR
NPOUICOOHOE OM MPOCINPAHCINGE NO GPEMEnU UAU NEPSOR NPOUIGOONUHE OM CKO-
pocmu no SpLMeHYy.

Y

§ 8. TeoMeTpuyeckoe npejcTaBneHWe CPEAHEro W WGTKHHOTO YCKOpEHHA
noMoubi0 KpuBod crorecrefl. Ilycrn kpuBaa cropocTed AAHHOTO ABEXEHHA
6yaer AB (¢ur. 17). O noctpoemunm arof xpmsok yxe O6aNo CKAsaHO LHUIe
HpE rpadEuecEoM OmpejeleHHM UPOCTPAHCTBA §, OpPOfATEHHOr0 IO TPaeETOPHH.
IlonoxeM, 9T0 TOYKA JBEKETCA 1O CBOGR TPAGKTOPHA TAK, 9TO WyTh, poH-
JeERHI €10 33 BpeMa (' — {), OEa3WBaeTCA BHpAXKeHHNM IIomaxsl mMNn.
[TyCrs VYDaBH@HH® CKOPOCTB €CTh:

v=f ()



BIE, B BooppEHEATSX (T, ¥):
y=17r (@)

[locMOTpEM Temeph, Kak BHPaKasTcd NOMOMBI XPEBOE CrOpocTed Kak
cpexEee, TaE B HCTHHEOE YcRopeEme, OTIOXKEM MO OCE X 0T Hajvald 0
peamuran Om =¢ u On = ¢; Torma opamEatst Mm u Nn BHpasar ¢06010 coOT-
BOICTBYIONEE DTHM MOMEHTAM BDeMeHH CKopoctn v ® o'. (pemmee ycEope-
BEe IJf TNPOMOXYIRA BpeMend (f' — {), Rak MBBECTHO, BHPAKALTCA 10 ypa-
BEEHRI0 {44) Tag: ' '

v —rv

§=v_7"

M| b ||_ V'
P I %
Y .
b Lo o
' T A ‘m i Y1 R
S8 AR g —~ X
&ar. 17.

ITpoBeyen wepes Toary M semmio ML, napaxzensayio ocs'Ox; TOraa EaTeT NL
6yAer npexcTaBiaTh COO60W pasBOCTh (¢ - v), PABHOCTD X (t' — t) mpexcTaBRTCA
BTOpHM EareroM ML T0r0 X6 mpaMoyroIbHOro TPeyrOAbHEES MNL, rax gro:

~ ¢—s NL
=7 F WL
PaccMaTpEBasg OTEOMERUE %i—‘-, BUAMM, YIO 9TO 6CTh He 9ITO HHOE, Kak

TAHT@HC yria, 06pasoBaEBOro cerymed NS ¢ ocsio aGcudcc; 0003HA9E ITOT
yrox epes [, moXyzaeM:

, g =188,

T.-0. CpeONEe yYCKopenue GuPANCAEMCA N0 KPUGOR CKOPOCIMER MAKICHCOK Y1aa
HAXAONEHUR COXYWEN, RPOTOORWET wepes 068 MoUKY KPugot COPOCHLeR, K 0CU GOCYUCE.
IloxomeM Temeps, 910 BpeMa ' mpmbamxaerca k !, T.-e, IT0 TOUKA N crpe-
METCA COBIACTh ¢ TOuKOM M; B TaxoM clyuse CpeaHee YyckopeHHe B npexele
06paTATCA B HCTHEHO®, cexymast NS obpatatca B kacuremsnylo MT & xpaBok
ckopocreli & Touke M, a yrox # obpatarca B yrol «, 0Gpasyesbil KacaTelsHOH

¢ ochl0 Ox. TagEM 06pasom, B mpegelle GyneM HMOTh:
g=limg=Ilimigf =1tg8«, . . . . . . . (4'8)
T.-0. UCMUNHOE YCKOPENUE 6 KAKOU-AULO MOMEHM GPEMENU SUPAWALINCA MAH-
1EHCOM YA, KOMOpudl o0pasyem ¢ 0Ci0 GOCUUCC KACAMEAVHAR K KPUSOE CKO-

pocmed 6 mouxe, COOMBEMCMEYIWLH IMOMY MOMENNTY.
TlopToMY RIS ONpeIeNeHdd HCTHHHOIO YCKODeAUA B JABHNE MOMPHT Rajo
TONGEO UPOBECTE KACATENbHYW B TOf TUYRe EDHBOE CKODOCTeN, KOTOpad COOT-
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BeTCTBYET STOMY BPEMEHH, B TOTA4 TAETeHC yraa »Tol RacatessHOR ¢  OCBEO

- alCoECC M JACT HaM HCKOMOe YCKODeHES.

3aveTHM, TT0 OTCIOfA BRTEEACT CICAYIOMee: €COH ¢ BOSPACTARHAM aGCUECS
EDEBOX BO3DACTAIOT M €€ ODARHATH, T.-¢. y YBENMTHRASTCA, KAK 9TO AMEOT MPCTO
Ha Qarype 18, To IBWKeHEe, XIA KOTOPOr0 BAKOH CKODOCTEH XYapaRTepasyercs
TaK0I0 EDHBOK, 6CTh YCRODeHHEOe (7>>0). Ecam xe opaumarm kpupodt A'B'

B Y

Par. 18. dar. 19.

¢ BOSpacTammeM abcnEce YyOMBamT, Rak 970 uMeeT wMecro Ha QErype 19, To
IeEEeHBe GyNeT 3aMefIeHHOe {g<0)

Heo6xonuMo TNpEEATS BO BHEMAHHE, 9T0 DACCMOTDOHHO® HAMH BNIe
ACTEHEO® YCKODeHWe BHPAXAeT H3MEOHESEO TONbKO BOeIHYEHK CKODOCTH,
MOXRIY TOM, B EDEBOIEHeHHOM XBHEEHAH CEODOCTh HSMGEAETCA TAKXe H RO
HaUPaBIEHHIO; B BHLY 3TOr0 OGCTOATENLCTBA DACCMOTPERHOE YCKODOHEO
HASHBAGTCA TAHTEHOEANLHKM YCRODOHHeM, T.-6. H3MGHOHHOM CKOPOCTH HU
HaOpaBJEeHA0 EACATEIbHOR
E TPaeKTOPHE.

§ 9. Nonxoe yoxopeHHe.
Xors TAEreENA3ABEHOE
JCKOpPEeHHE H faeT HAM ACHOO
OPeACTABIOHEE O BEIHATAHSO
CKOpOCTH BO BCAkuE Manunl
MOMEHT BpEMEHH, HO OHO HO
XaeT HaM HHELAKOTO YKaSaHEA
H4 TO, EKaEAM 00pasoM Ha-
OpaBIGHAS CKOPOCTA Me-
HAGTCA € TOUeHEEM BPOMOHH.
Hosromy momaTee 06 ycko- A
PeHEH Ee005X0ARM0 pPacmApATh
H B HSTOM HANDABIGHEH, BBORA
TAK HA3LHIBAEMO® MHOJAHOe . '
FYCKOpPOEHS, KOTODOE XApakTepESoBaxo OH CO00KR HO TOIBK0 HSMEHEHHS
BOINYHHH, HO W B3MEHeRH® HANDDABIEHES CKOPOCTH BO BCAKAR MOMeHT
BpeMerz. [loXHoOe ycKOpeHE® HONyYaeTCA CAEXYIOMEM 06pasoM.

IIycrs AB (¢ur. 20) 6yaer rpaekrops roukE M. IToxoxmm, 110 2Ta TO9Ea,
ABHTaACh OO TPAGKTOPER, B OPONOMEEHES® BECHMA MAIOr0o NPOMOXYTERS BpeMemm Al
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mepeMOcTEXach H$ NOJOXeEAd M B HONOKEHH® M, ® nycrs CROpOCTE €6
B Touke M ectb v, a B M' Oymer o’ IlocrpomM st ckopocr@, Rii 4ero
npoBeXeM KacaTeNbBe E Tpaekropua B rToukax M m M’ ee m oTzORMM Hi
FEX BelmumEH cootBercrsylomumx ckopocred MN == v 1 M'N’ = ¢'. arem DpoO-
peneM us ToukE M ammmo ML, maparmemsayo ® ' pasEylo M'N', rag ut0
ML = M'N’. Coepgmny ok N n L. Torpa mmmes NL Gyxer mIpeRcTaBIaTh
co0010 TEOMETPHIEGCKY D&SHOCTH CROpocTeR ¢! H v, Tak 9T0 NL,
6yayis caokema ¢ MN 10 OpaBExy napalllelorpaMia, AacT CEOpPOCTD ML =
= M/N' = +'. Jamee nposeies immmo MK, napammemsmyno NL, m orromm

Ha Hofi BEXAYMHY ME’L=%, ROTOpAd E HASHBAOTCA CPOXBHEM HOIHHM
ycEoperneyM KEcim mpoMexyTox BpeMeHE KOHeYHui, To 210 CpejHee HOXR0S
JCKOPORHE XAPAKTEDPU3YET HSMOHOHNE CEOPOCTH 83 JAHHHE NPOMERYZOK BpeMEHH At
KAR [0 BeJMYEEe, TAE W IO HaupasieHmio. JeACTBHTeNBHO, eCIE IHEEA MK
AaHa, TO 0O CEODOCTH ¥ MOXHO EafiTH BeNRYMEY H HaINpapledse OEOPOCTH v,
LIH 9ero croEr To’sko uoMEoxaTh MK Ha Afl B OTAORATD DOAYI6HHOE HPOH3-
Berepwe =Ha aaEaE NL, mapamnemmod MK. Tagmx o6pasoM, MH NOTYIHM
rouky L, coepanmB koropyio ¢ M, Raines HaUpaBICHES B BOAHIERY CROPOCTH v.
[lono&EM Temeph, 9T0 DPOMEKYTOK BpeMeHR Al CTDeMAICE K HYJN, T.-8.
9o Touka M' crpemETca cIEThca ¢ TouRofi M; Torza NEERS MK noay9mrt
B.mpejese, mpA Af=—0, BmONHe OIpELENEHHYI BeJAYAHE] H HANP3BICHNO, TAR
KAk BaKOH, D0 KOTOPOMY UpaGRuzalorTcd K EYyIO YHCIATeNh E 3HAMEHATElS,
BOONHE ompeiesen. Hasueas mpenen paccMaTpEBAEMOrO BOKTOPa Jepes j, DOIy9HM:

] . N§
7= 1lim T
Bexmuema j, JaHHAA N0 BeIWIAEe H HaOpaBIeHWo, HAPHBAOTCH MOI-
BEHX JCKOpEeHHeM TOYKE B JABHHA Mowent BpewenE. O=a xapakTepEsyer
H3IMEeHCHHES BeJAYHHE cKOpOC_TE H €¢ HAIPABICBEA 8a COOTBGTCTBYIDNGG PTOMY
HIMEGHOHRIK) 0e3R0AEYIA0 -Mad0e Bpeua.
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dur. 21,

IlonEoe yCEOpeHAe UDOACTABIfeT NpejeN OTHOMOHEA reouMeTpH-
YecKOB DA3HOCTE CKOPOCTed E COOTBETOTBYlOmMexY HpOMeE-
®YTEY BpeMeHn. [[03TOMy ero MOKHO HA3BATH 1LOMEMPUYECKOR nPoueoo-
HOU Om cxopocmu n0 epeMenw. Oro Oyler EEKQTOPWE BOKTOP.
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VeraEoBMB UWOHATHE O NONHOM YCRODeHEH, KOKAKOM NECKONLKO Teopew,
K BeMY OTEOCAIMXCH.

Teopema. IIpoexuus noanoio YCKOPENUa MOUKU HA Kaxywo Aub0 0Cd pasna
MARIEHUUAIDOMY YCKOPEHUIO RPOCKUUL DACCMEMPUCAEMOT MOUKU 6 €€ NPAMO-
AUNEUNROM OBUNCEHUN MO MO OCH.

HNozoxmu. memoTopas 1 uka (Qur. 21) sa mpoMemyTOK BpeMeEm Af mepe-
Memaercs mo cBoel Tpaextopum AB us momomeema M B nomoxemme M’. Ilycrs
MN = v 1 M'N' = ¢ Bupa&aKOT 0O BelHYAHe E HAUDABIOHAK COOTBBTCTBYH-
[02® BTEM DOJOFEBHAM CKODOCTH RBMARymelica Touykd. Temeps ms moykm M npo-
BoxpM nmEp0 ML passyn m mapamremsmyie M'N'. Coepmue Touku N z L npa-
Moo NL, ormomum ma Befli orpesok NK, paBEmid j, rae j ects mommoe ycrope-
nge pis momoxemss M. Ilpoektmpyem Ba ock Ox rmousm M, M/, N, N/,
L n K, zua vero ppopopEs paj mapailelbEHX IIOCKOCTOH, NpOXONAIEX dYepes
HDOCKTUPYOMHe TOUKE IepmeBaukyl2pso ocE Ox; nepecevyeHEs 9STEX IIOCKO-
crefi ¢ ocbto Ox ®m gajyr Ha Hed HymHEHe HaM npoesmex m, m', n, o', | n k.

M3 Eypca reomerpmE RB3BECTHO, 9TO ABe IpsAMHe NHEMH, NODOCETcHHHNE
PAROM DapaiiensabX DIOCKOCTeR, IAT OTPEsKE, NPOMOPUAOHANBEEE MOKLY COG0I.
{Ipmaaraa a1y tevpesmy & mpammM NK ® O, MOReM HaIAcaTh CASAYIONIYIO DPO-
NOpoAn:

NL _ NK
ol 7" ak. - - e e e e .(49)
Paa,me.unn THCJIRATONA B SHAMOHATONA IEpBOre OTHOMEHHd HA At, TOOYTHM :
NL  nl . ;
wow=NKink oL L L (49)

[lepeftsey & npemexy, mOpeinosaras Af CTpeMAMEMCS R HYNK, K PACCMOTDEM
npefex KaXAOTO uleHa upomopnau orfenpHo. Mxeew:

. NL
im— =4, . . . . . . .. . .(

4T0 CJAeAyeT E3 ONpOJeJeHEA TOXHOro yckopemus. Jaxee:
. nl . ml —mn
lim = lim — -

Bermusew ml & mn cyTh He YTO HHOe, Kak HOpOERN®EA cRopocteft o'
7 v Ba ocb OX, YTO BENHO HS 9EPTeXa; DOITOMY:

.oal . ml—mn . mp.e'—npw
im 3 = lim —— = lim ———= . . . . .}

Buno noxasamo, UTO DpOEKLUA CKOPOCTE HA OCh PABHA CKODOCTH TPOEKUH
TOYKE Ha 3TOH OCH, CIEJOBATENDLHO :
mp,y =, B np =7,
B BHAY 1ero vpasHeHue (b) mepenmILeTCA TaK:
lim P IR gy Yt
970, B BHAY YpaBRenas (45), NepeuvwieT¢s OKOAYATENBHO TAK:

lim vy — Uy —

At LA

#ysoncenll. TeopeTBIOCcKAR MOYRHEEM, Y. []
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Nanome
NK =7

00 TOCTPOSHKIO, 3

nk = mp,J.
TlogcraBue HalijeRAHe BOJIBIZHH B nponopnax (49'), mafinex:

tg=J:npJ,
OTRY1a:

ﬂp,izg..........{éo)

Czexcrere. Ha ocHOBABEM JOKABaHHON TEOPEME MOXHO OUpeeinTh BO X H-
YEHY 4 B4DpaBJeHEEe NOIBOIO YCEOPeRRA, KOTKA WM3BOCTHO JABHAKCEHE

) $rr. 22,

npoekumfi ABEEyme#ca TOURAM MO TpeM ocaM Koopiumar. [fomoxaw, 4Wro ypam-
HeHHS JBHAXEHBA DOpPOGKNEA TOYKA 1O TpeM ocaM EKoopimuarT (dar. 22)

6yayr:

z = fi(1).
y=fint o o o 0 0L (8D
z=f; (1) '

[IpoexrupyeM OOIEOE YCEODEHBE ; HA OCH EOOPABHAT, HONYIEM:

mp,j = jeos),
np'j=jcosp., D ¢ 2
mp,j =Jcos v,

Fie A, |, Vv CyIb YrOH, KoTOpHe o6pasyer NolHOe YCHODOHEE j € OvAMA KOOD-
RMEAT. 3aMETEB, UTO DPOEKUMA NOXHOr0 YCKCDEHHA +. B300pamacuoro BEKTO-
pox MN, ma ocs Ox ecrb yckoperme Ipoeknum Toykz M, T.-e TOYkE m, P ee
gruReErE mo ocH Ox, W uTo 3aKoRm JBEXKeEUA TOskE m Wo ocs Ox maercs
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_népnuu A3 ypasgenu® (51), EMeeM HA OCHOBAHHH ypanﬂennﬁ (46), (50)
B (52):

jeosh=/,"" . . . . . . . . .(539
Hoxo6uuy xe o6pazom moxyymy:

Jesp=f"08). . . . . . . . (53

jeosv=F"(t). . . . . . . . .(58")

BIA, BBOAA obospademme mpoussogHOR mo Jehbmruny:

2 9 o

. o . Py . 2 -
JOOSA= o, JCOSP = 5. jeosv=-z.. . . . . (d4)

Bosseas mosyuemnme ypassemms (54) B EBapar, moIxydaeM:

2ocsh = (P22 megety = (BN gy — (22
9ccsl-—(dﬂ),]cosp— ) 0 sty = (=)

GKJI&EHB&& IPaBh® H JEBhLi€ JACTH, HAXOLHM:

az\2 d*y \2 a2z \2
72 (cos®A + cos?y + cos?v) = (W) 4 (—d;’) + ( —‘“-2—) .

Cyxue, cTosmas B cxo6Eax B HeBOod 9acT ypaBHENEZA, KK B3BECTHO HB
8HAIMTAYECKOH reOMeTDHE, DAaBHA ©IRHENE; LOITOMY NOIYICHHOS JPABHEHKE

NI6PRNACKBACTCA TAK:
d2p\2 &2y \2 d%e \2
2 [ 87 &Y. Bl
7 —“(dtﬁ) +(dt’) +(dt‘*) ’

B3BNEKAA EBAIPATHHN KOPORD, UMEEN:

Tar kag mo arof dopMyre ompegeldercs JEmb a0CcOmOTHAS BeJRYHEA
YCEOpeEEA 7, TO mepe] KOpHeM Bceria OepercA sHak (), — HalpaBierde xe
HOIHQr0 YCKOPEHBA ONPERSIACTCA YTAAME A, |+ W v IDE HOMOME ypapHemu# (54):

| = oy @
cos A =-ii;cosgf_:4ff-,005 ~:=‘;i N L

B arm paseHCTEa OCTaeTcs MOACTABATD SHATEHE® j H3. ypaBaeEBa (55).
Iipawep. Jamw caefyiomee ypaBHeBHS KBR:KCHES TOUKA:

Zz = @ Cos of,
¥y = asin of, B 1)
2 = ct,

rie @, ® ¥ ¢ 0ocrosHEH. Tpebyerca oDpefeXdi> BONAYHEY H HaNpasieHue
MOJHOrO YCKODOHRS. '

o
g
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JTOT TpHEMep pAsGmpanca B KOHNG § 5 W TaM GuXo NOKASAHO, 9TO TPAGK-
TODHA TOYRE OCTh BEATOBAA IMHMA. Tay e OWRa OnpefeNeHa CEOPOCTH 3TOTO
asnxenesa (dmr. 23). -

Ilepexonam k onpepexeHHIO yckRopemms j. Depem HepBHe W BTOPHE Opo-
usBOAERe 0T dopxya (30). Ilomysaem:

dx . d2:
w= e o $in wi; ddt_i = — auﬁcoswt;
dy i 2. R
= & w cos wl; %t—g:-—(zm"smmt;
ds d?z
#=Czp=0

Teneps mojcrasaM SHAYCHHA HOJAYIEH-
EHX BTODHX NPOHE3BOZEHX B GOpMYAN
(65) m (54). Ilocme oueBBXHKZ YHDO-
meBnlE moxygyaex:

=V a0’ (ccs’w! -+ sin"ol) = ae’

C0SA = — coswi;
COsp == — §in wf;
cosv=20.

Ilepsas m3 arax QopMya nokaswpaer,

TPE TOCIEJHRES NORA3KBAIT, IT0 HANpa-~

; BIOHE® j TPAMO IPOTABONOJIOKHO BeK-
@ur. 23. topy Om, T.-e. Hampasiaeno or M & C,
rae MC napamnenszo QOm.

§ 10. [Mposkuws mMONHOrc YCKOPEHHA HA KacaTeAbHyl0 W HOPManb
K TPAGKTOPUK. Ilpemse weM nepefiT & ONpefeloHHI0 NPOBAUER HOAHOLO YCKO-
peEEZ HA EACATeILEYH) H TIaBHYK HOp-
MaXb, TpUBeZeM HOKOTOPHe TIeOMETPHIeCKHe
NONOWeHAA H TEODEMH, HA EKOTOPHEe HAM
upejercd ONEPATECA HOpE AajibHedmeM HBNO-
HeHHE BOUOCA.

ITomoxnaM, 9r0 MH HMeeM Eakyw-
ga0yAp EDEBYI0, X0Td OH H JZBORHOH KpH-
BEsHN. DBosrMeM Ha 9Tok kpuBod (¢ar. 24)
7pr touke A, B m C m npoBegeM gepes
gax nxockocts N # oxpyxmEocTs O, — aTEMA
TpeMA TOYEAME KAK NHOCKOCTh, TAK U ORpY-
&HOCTH omnpejensTcs Bmoame. IlocrpoemEe
o0 OEPYEHOCTR BO3SMOXHO BCerga, EaE
6n Onm3ko FA ORIE BSATH HTA TDH TOUKH Dar. 24.

Ha RaEHOR EpHBOE. ,

TarmM 06pasoN, MK BCEerfa MOXeM BBATH CKONL YrOMHO MANHA DieMeRT

spEBofi (X014 O ¥ ABOAKOR KDHBUSHM), KOTOPHH XapaRTepusoraici Om Tpems

9T0 j EMeeT NOCTOAHHYK) BEIRIARY dw?;

T



GeckOmReYHO OJMSKAME JAPYF K APYry TOYKAMH, H BOOGDASHTL 4U6pPe3 ITH TpPE

TOUKE [JOCKOCTb, ROTOPAA, DO 33MEYAHAI, CIGNAHHOMY Buule, OyXeT EMOTH

BOONHS ONPEIEeNCHHO® MONOXEHme B NpPOCTPAECTB® B OYyAeT XaDAKTEPEBOBATH

cofofi MONOKeAUe BIZTOrO HAMA GeCKOHeYEO Majoroe SIeMedra KpHBOH;, KPYr Xe,

IPOBEAGHHKA dYepes STH TPA TOYKZ M, OUGBHNHO, JNeRAWEH B 70X Ke NIOCEOCTH,
. GyReT BUOXE@ ONpelensTb co00I0 narnﬁ FpHBOfi (66 KPUBUINY).

IIrockocTs, ompegenfiomas NOJOXREHAS pac-

CMATPEBAENMOrO BJeMeRTa KpuBol (UpeleakHoe MoJo- P

HOHREE ILIOCKOCTE N), HASKEIBRETCH CONPUKACAIOULLUCA

NA0CKOCMYY0, BRHIMOYROMAHYTRR KDPYL-—- KPYLOM Kpti-

gu3HL, 3 LEATP BTrO—UCNMPOM KPUSUIHDL.

Ecam EpuBas WIOCKAd, TO Cconpakacanmefca
0A0CKOCTEI0 OYAET IIOCKOCTh CaMOB KDEBOR.

IloEaTHO, 9T0 weM usrzd kpupod Goxsme (deM
KpHB3A EBOTHYTEE), TEM DAREYC KpYra KpHBUSHH
MeHBINS, T.~8. KPUGUIHA OOPAMHO RPONOPUUONAILHA
paduycy. Imom PASUYC HAIBEAEMCA  PACUYCOM
kpugusns: & 06G08SHAYAOTCA OGHRHOBEHHO TIDPEYECROK
GyRBOIO p.

IlocMoTpaM Temeps, Kak H3MEDHAETCH KPHBESHA
KpeBofi B ragHCH €e TOURe, T.-¢, BHACHHM, 9T0
HASHBRETC: ME6DOI0 KPHBH3HLL

Tlomoxem, 910 HMeOM DNOCEY I EpERY) AC our. 25,

(dmr. 25). BosoMen Ha Be# JBe OPOE3BOILHHS

Toukm: A ¥ B ¥ DpoRegesm uepes HEX KacarensEHe K Kpasoh: AN m BP;

OYCTh BTA KACATONBHES MepecekaiTcs B Kakok-xmlyms Tovse M. Yrox NMB,

o6pasyemni STEME KACATONbHRME, HASHBACTCE YLIOM CM6KHOCTH H 000BHA-
qaeTca rpedeckolt Gyrsof 8. [louaTro, uTo upn
onuod 1 roff ®e nmame oTpesEa EpmBoA AB,
e €omsme EpWBA3Ea, Tem Ooapme yrox 8,
® 00paTHO; CISJOBATENBHO, XPUSUINRA HPUSOH
NPAMO  NPONOPUUOHAAGHA Yoy CMENCHOCY
% 00pAMKO NPONOPUUONAARA OAUNE BIAMOL
saemenma AB. Brpamaomee 9Ty MHCHEb

OTHOeHHE %‘ e As = AB, B woXxer

CIyXKETh MEPON KPEBE3HN, B MOpefiel BTOrO
orgomenad, npE As = 0, HASHBAETCA EpH-
BASHOX B ToOuUke A.

IlocMoTpaM Temeps. KakK BHpPaKaercd
KpEBE3Ha OKpyxHocTs. Ha kpyre pammyca g
(ar. 26) posbMeM cHauala Ayry AB KoHeIHHX
pasMepoB; B Toukax A ® B ee mpomenem
sacatersiwe AN m BP; oyers oEHE nepece-
galorca B Touke M; roraa yron NMB = Gyger
E_ ‘ Jur. 26. YrioM CMemRHOCTH:

£ NMB = 8.

: W5 mentpa oxpymuEocTe O BpoBOAWM OKDYXRHOCT: DAn¥MycoM, DABHHEIM eIuHALE.
, Yron 8 = AOB, BupameHENi B IEReAEMX eXEHAUAX, OyfeT OpSACTABIEH

.




— 38 -

pyroxo ab. Tak kar zyrm AB u ab orEOCATCH Memnf c0o6010, Kak COOTBETCTBOH-
HHO pamayck, To, ofosHauuB Ayry AB wepes As, Gysex HMeTh:

ab & __ 1t
AR T 4As T o °
M 6 u AB
MH BPIAM, 9TO AOA prra OTHOIIBHAS A5 He B3ABHCHT OT JMAIHHNW ZIY[’K
¥ €CTh BROJRYHHA NQCTOAHHEAA JMaXKe H HE B npefedae, a DOTOMY:
8 .
(13” As

T.-¢. KPEZBASHA KPYra NOCTOAHHA BO BCAKOK T0Yke @ O0GpPATHO WpoO-
DOPLOHOHANBHA €ro pajguycy.

TTocuorpEM Temeps, WeM H3MepAeTCA KPEBESEA HDOH3BOXBHOR RpuBOH.
Msu yxe SHaeM, UTO HA3HBACTCA KDYroOM KDHBESHH KaEoro-EAGYLbL DIEMERTA
NpoRAsBOULEOE RpEBOA. 3aMermM, uto B npejpere wacrs kpmrod ABC (dmr. 24)
MK MOXeM IPAEATh COBNajalomell ¢ COOTBETCTBOHEHM KDYroM KDEBHSHH X CUH-
TaTh, 9TO AJd KpHABOR:

. 8 1

lim yrianirat
rie © ecrtb yrol cMeXHOCTE 174 bsiemenrta kpusof ABC (or Oymer sexats
B compuEacaomefica nxockocT®), As—panea suemesra ABC m p--papmyc coor-
BETCTBOHBOI0 EDYra EDHBHSHHL.

BemomEaM Temeph, WTO BASHBAETCHA B reOMeTpHH FIABEOR HODMA IbIO
gpupo. Hopmalsrio BooOme HA3HBAETCA [EPUCHANKYIED K KacaTeIbHOR
K KpHBOH, BOCC'aBleHEHHA M3 TOYKM KacaHmd. Tak Eak K Opamoll B upOCTpaH-
CTBe, B XAHHOH €6 TOURe, MCXKHO IPOBecTH (6CKOHEYH(0® MHOKECTBO NUIOOHAIX
HepOeEAEKYISPOB, 4 3\AUHT, ¥ HOpMaJed, T0 HopMal#, BeoOme, MOrYyT HMETh
pasiniENe HAGDABIGHUA; HO H3 BCEX BTEX HOpMAJeH o0:00eHHO 3aMeJaTelbHa
OfiHA, — HM@HHO T4, KOTGDA8 JEXKAT B COUpUKacalmedca IAOCKOCTH, — 0HA-TO
¥ HaspBaercd POaBHON HOpMAadas®. Jaa nsockod kpusoir aro Gyner, oge-
BELHO, BOPMANb, IEXAmMaA B e IIOCKOCTH. 3aMETHB 3TO, HSIOKEM OAHY H3
rIaBHEEMIBX TEOpPeM KEHEMATHKH, 3 EMeHS0 TEOpeMY:

Hpoexyus noanow ycrkopenus Ha 1AAGHYI HOPMAXb, HASHEALMAR HOPMAXL-
HOLM YCKOPERUEM, PABHA KBAAPAMY CKOPOCMU, OCACHMHOMY HA PACUYC XPUGUINDHL

mpaexmopuu 6 OAHHOR Moyxe, M.-€. 57 @ MPOEKUUR ROINON YCKOPEHUR WA
KACAMEALNYI0, NATHEALMAA MAHICHUUAILHOMN  YCKODERUCH, PAGHA NPOUIEOOHOH

OMm CKOPOCMU RO  GPEMERY, Mi.-€. :—:.

JAra onpepeneHna BeNMYREH DPOSRNAH MOXHOrO YCKOpDSHHA Ha EACATEALHYIO
M IJABHYIO HODMaNb K TPAGKTODHA (9Ta HOpMAalb, OYGBEAHO, Oyler Haupaplefa
N0 pag@mycy KPEBEBHK, HAYMEMY B TOYKY KACAHEA) ODEMeM, Aid OpO-
CTOTH paccyxiemud, aro tpaextopma AB ecrs maockaa kpusax (fmr. 27).
Monoxem, uro ABEEymMAfcas MaTepuanbBad TOYKG B HPOMEKYTOE BpeMeHm Af
mepexofuT B3 momoxemus M ma sroft Tpeextopem B momomemme M'. TIpomemem
B TouEax M m M’ racarersaxte MT m M'TY m orsoxEM Ha HEX COOTBETCIBYIO-
{(Me CEOPOCTH v B V', Tak 9TO

MG = v, M'C' ) 1)'.
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3ater mo Bexropa¥ MC m M'C' ompemensem Benwumny # HanpABIeHBe
LOJIHOTO YCKOPeHHA, Ai1d dero depes Toury M mposogax xpmmrw MD, pasEyi0
B napamnerspylo M'C/; coepmmue Toukm C m D, noxyyam manpaBieHEe, EOTOpOe
B DOpexene u Oyger '
RATDABIGEHEM IOXHO-
ro ycropesmd. Uepes
T09ky M mposoxENM
Iajee JIRMARK, NApal-
qeasay® CD, B oTRIa-
EEBaeM Ba dell or-
Pesok.

cD

MK = ¢,
ROTODHE . B mpesnexre
B NpefCTaBET €060
YCRODGHHE, '

IIporoguM Teneps

B TOR &e TowRe M
IYABHYI0 EHODMalb
MN u a;prextnpyem G N
orpesok MK ma kaca- -
rexsEyI0 MT m mHOp-
warh MN. [fomyvem taxuy o6pR30M HYXKHHEe HAM OPOSKIEE IONHOTO YCKOpERmS
MH a MG. s rousm D ounyckaeu nepaeasaxyngp DF ma racaremsmywo MT.

[As wepre:xa BmzEO, 90 BegTOop CD ® MK wmoryr 6u1s HampasieHs
TONBEO B CTOPOHY BOTHJTOCTH TPEYrOAbEMEA, & NOT My HODMAABEO® JCRODEHH®
BCOrIa HANDaBIeHO K LERTPY RPHABHIEH, ¥ HA3LIBAGTCR UEHIMPOCMPEMUMEIBHOM
Yexoperuen].

HUs mopobma rpeyroasaukos MHK g CFD — umeen:

HK  MH  EM 1 ;
D= CF DG A+ v . o - - (56)

OTHOIEHE® NPBPIBHEHO K -}t, HOTOMY YTO
D
MK = 3
Us s10r0 paja OTHOmMeEHmE BMeen:
‘ FD CF

HE =3, MH ="

Bameray, uyro yrox TMD paser yray TCC!, a oro ecrs yrox cuemHO-
cra, T.-6.

£ TCC' =8 =TMD.
Qf03Ea7EM OPOEKIAI NOJIHOr0 ycEopeEas aa Hopuaxs, MG =KH, gepes j,,
& TpoeRNMI0 Ha RacaTeasRylo MH, —uepes j,; Torga Gyaem mmeTs:

o=lim 520 0L L LT

N € )
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Hs npamoyromsHoro rpevroasrmka MFD maecen:

| FD =MD sin 8
TOITOUY _

2= v'sini:);

[Ipencrapry MONYIeHHOE BHPAREHHEE TAK:

s o v'sin® __ . . 8n8 3 As ) p;
» =lim —5= = lim (v 5 _th)‘ R (1))
Ilepexopa k mpegeny, GyxeM HMeTh:

]imv’ =,

lim %=1,

. © 1
Nim A T o
. :'18
lim e =

[loacTapnss 5T¥ 8HAUERUS NPENeIOB B BHpaXeHHe (89), moxyumm:

. i 2
Jo=v-1.— . v=

0 g_ . A4 . . L . . . (’60)
A5 AOKASATEIBCTBA BTOPOA 9ACTH TEODEMBl BAMEHEM B BRpaxReRdd (53)
DPOCEN#R TOJIROT0 YCEOpeHWA Ha Kacareasnyw CF-—

MF r MC.

pasdocTh0 ABYX IEHHHY
CF = MF — MC. _

Orpesox MF paxofTea B3 mpAMOYIONBHOTO Tpeyronspka MFD
MF = MDc0s8 = v'¢(88,
a
MC=v.
I oncrasysa madipennoe suavense CF B wmpameHne (58), moxyumu:

G =i v'eos@® —w
, =

A
HO, T3E Kak:
. 8
cos® =1 —2sin2 —,
0

, l: v (1—2 sin® 2)—v
7, = lim 4 ’
AJH, DACEKpHBaA CKOOKH:

I 8
: : Y v’ 3in? L
7, = Lm uzr—‘— 2 - ?] = lim
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Bropod anem sropoli wacra UPOXCTABUM TaK:

v’sinz_e \ sing 6 8 4
: e 9. ¥ % 2.8 48} (69
lim 2 —p—~=lim| 2. 5. - sin 3 7t (62)
)

TMepexoxa & mpepeny, Gymesm mwers:

lim? =,

R -

limsin = 0,
sin 9

. 2

lim ~5 = l,

. 2
1i ds
im-y =

. 8
IIpenea sin 3~ PaBeR HyIW, OOTOMY %I0 OpH cOiaumeHEm Ttowexk M u M’
yrox 8 ofpamaerca B Ryus. Tak KaE OEH MIOXRETELD npoussereHad (€2)
o6painaercd B Hy.b, TO, CICZOBATENBHO, U BeCh BTOpOll wied ypaBueHds (61),
PACCMOTDEHHHE HAMR OTIPNbHO, PaueH B mponese myuxo. Taxma ofpagoyw, ypas-
HeEEe (61) CBORHMTCA K yPABHOHHMIO:

vy dv

7, =lim AT =g e+ . . . (63)

Cuexosarencno, Tpelyemoe N0KasaHO.

Onpezeans Temeps camoe moxsoe Ycroperne 7. B npamoyroasHoM Tpe-
yroapaake MGK mrea MK ecrs renotemysa; HO2TOMY HMEeeM:

MK =V MG* +GK?,

2IH o
7:= Vjta-*-’iuz'
llogcrapus croxa smatu-ruwe j, m J, u3 (60) = (63), moxyumu:
..__ !/ Tdo\ 2 7\ 2
7 == V (?'g) + (%) - . - . . - LI T ) . (64)

Ipenokay monytesnwe GOPMYIN k 9acTHEM CIVYIRAM XBEKEHRA.
1) Ecar monEoe yckopenme j paBHO HYNIO, T0 43 dopuyan (64) caeayer,

dv
90 OTAOABHO ; = O H w= 0; 970 0ORA3EIBAGT, YTO CKODOCT ¥ €CTH BENHYAHA
UQCTOAHHAA, & PARAYC p PABEH oo, T.-6. TOYKA JIBMKETCA MO NPAMOE JuEHM,

CaenoBarensno, a1o — cayyad P2BROMODHOr0 XBHNXEHHA IO OPAMOER

THHEHH.

4
2} lomomnmM, ur0 TOuRa ABWEercs PaBHOMEDHO, TAaE 9TO CEOPOCTH
6CTh BeJEYAHA NOCTOAHHAA: TOrfa

. ay
7‘271':0’

. CaeposaTenibHO, B 9TOM CIy9ae CYmECTBYET TONBKO ONHO HOpMATBHOE YCRODEny:

1 =

"

2
;)
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HAUpaBIeHEOE MO0 pajgdycy, — OXH0 [EHTPOCTPEMHTeNbHOE YCROpORHE. Taxax
ofpasoM, ODpH PpDABHOMODHOM [{BEXeHEH 1o BCAKohm KprBOH,
NOXHOE YCEODOHRE HODMAIBHO K KPHBOH.

3) Ecnm Tpaekropus ecTp IpAMAA IHHEA, TO

p=o,

% TOTNA HODMANGHOTO yCKOpeHzd He GyfeT, a BCe IONHO® YCROpoHEE GyJeT
HANPABNGHO 0O 3TOfi HPAMOHA R DaBHO:

. . dr 7
7:},:7‘“‘.

CloxeHre NBUKEeHHM TOYKH.

§ 1. Onpeneneuuﬂ. Jpaxenre MaTeDUANLHOR TOYEER, OTHECEHHOS B HOIT0-
IBHKHHKM B OpOCTPAHCTBE, OCAM EOODAEHAT, HA3HBATCA &O6COTOTHNM
LBAKCHHOM, o

Ecam e jBEXeHEe TOYEH MK OTHeCeM E OCAM, KOTODHO CaME MOFYT
NOPEMOmAKTCS B HDPOCTPAECIBO, T0 ABRKGHEE TOTEM B UPOCTPAHCTBE UO OTHO-
MeRdI0 K 3TEM MOOJBH:XEHM OCAM Hu3WBAGTCE OTHOCHTENbHEH M.

AGcomorHEOe ABMKEHHE, NPOHCXOAAmMEe OT HBHEEHEA TOYKE OTHOCETENBHQ
ocell NBREYMEXCA B OT IBE/KORHEA CAMHX OTHX OCeH, HASKBAETCA CRORHEH M
IBERCHEEM. : ‘

Moamo cmarats B Gomee, YeM A8a JBMEOHHA. Tak, €CIH IPORTONORHM,
9TO TOYKA ABHKETCE OTROCHTEIsHO KAKEX-HAOYAs oced KOODAEHAT, a BSTE OCH,
B CBOM Ouepefb, ABERYICA OTRO"HTEJLHO JEPYrEX oOCell EOODIMEAT, KOTOpHIE
CaME JBREYTCA OTHOCATEIHEO TPOTBEX HOUOZBEXHNX ocelf, T0 a6CONWTHO® RXBE-
KeH@e TOUKM GYA6T cAaraThcd ®3 Tpex xsEmenuif, m . #. Bearoe, BooGme,
ABumeHne, RAGIHIaeMOe HA SeMIe, 6CTh JBHNeHHe CIORHOe, COCTOAMEe, IO
kpafiHed Mepe, W8 TPOX ABHAKeHHA: 1) NBAKEHAA OpeAMETa WIA TOYKH IO HERO-
Topolt TpaeKTOpEE Ha 3eMie, 2) nBrmesns 3emnu osoxo Comgna H 3) ABHKERER
Bcefi cormedmofi cmcremst B maEporoyM npocrpaHcTBe. Ilepsoe ms aTax aBmKenHA
ecTh JBEJREeHHE OTHOCETENbHOe, BTOPOE MOBHO DACCMATPEBATH, KAk JBHKOHRS
BIeTeHsA — NepPeHOCHOe N0 OTHOMEHHI K COMHNY, 2 TpeThe — N0 OTHOMECHEN
K HeNOXBEAHHMN ocaM '),

TpaexTopua TOYEE MOKeT JBUTATRCA PASIATHO, HO MM, XA TPOCTOTH
paccyx®geHr®, OyZeM pacCMATPEBATh TFIaBHNM OGPA3OM JHMB CXYI4E, KEOTA3
TPAeKTOPHSA NBHEETCS DOCTYNATeNBHO, T«~8. KOTIA BCe €€ TOYRM EMEIOT
pPABHHEe ¥ OapaljelbHHE CEODOCTH, & CIEIOBATENbHQ HDPOXOAAT DABHKE

B DApAINONbHHE UPOCTPAHCTBA. :

§ 12. Cnomenne cropocteil. Ilpexne vem OpMCTYNETH K BOODOCY €@ CIO
MR CEOpocred, AalMM OMpeReNeHEA CLODOCTell TOX NBEKOHRE, KOTOpHE INpH-
XOAMTCA PACCMATDEBATH NDH pENCHEE BONPOCOB O CHOKOHAA JBHXKSHKE TOUKH,
IDEHYMAA BO BHAMAHYO BHIM6YEA3aHHWe JCHOBEA, B ROTOPHX HAXONHTCH TOUKA,
UpZ JBEXEENH €@ OTEOCHTOIBHO OCef, pACHONOReHEHNX B OPOCTPAHCTSES, —
3 HM@HHO, VKKeM, IT0 HA3HBAeTCA CKODOCTEI0 alCoNmTHOE, CKOPOCTBI0 OTHO-
COTeJPHOR M CLODOCTBIO BJIEYOHEA.

1) G geapk yupocrETs nanoxense, H. E. He yuoMmunarT 3aech 0 Bpal(aTeibHOM IBM-
MOHHH 3eMAH BOKPYT CBOER OCH. Imes. ped.




AGcoxwrHOR CROpPOCTHIO HASHBAETCE CROPOCTh TOYRA, HAGJ0I28MAH
OTHOCATEIFEO He N o BXE X HE X.0Ccef KOODIZHAT. .

OTHOCHTEABbHOR CKODOCTHEO HASHBACTCA CKOPOCTh, KOTODYI0 HEMeer
TOTKA OTHOCHYCUBHO MOJBHERHHEX Ocell EOODAHAAT.

CropocTsic BXeeHuEA TOYKH, HaXOEAmeACAd B CHOXKEOM IBAKEHWH, HABH-
BAGTCA CKODOCTh, KOTODYK) NMMeeT COOTBEICTBYKINAL TOYK 4 €¢ OTHOCKTENbHON
TPAERTODHEH HPE USPOMEUGHME NocHeaHed B HDPOCTPRHCTBE BMOCTE C 1I04-
BEKBHME OCAMH EOODLZHAT. _

. Teopema mapazaeiorpamma cxopocTed. [lorommm, d9ro Touka, BHIOA4 HS
moxoxenes A (¢ur. 28), xes:erca mo csoefi rpackropum AB, koropas, B cow
Ouepelb, MEPEMEemaTCA TAE, YTO TOUKS
A ee omucuBaer nyth AA'C, n caMa
TPaeKToOpEd, N0 OpPOMISCTBEE OOCKO-
HEYHO MAJOr0 MPOMEKYTKA RBPEMeHH
Af, mepemeniaeTca us moxoxerma AB
B moxoxenze A'MB'. Ecax 6m 1pa-
exropea AB ocTaBanach EEmMONBEKHOM,
TO 3a BTOT NPOMEXYTOK BPEMeHH MaTe-
pBalbHAH T0YKa Opomus 6m 00 Hel
HekoTOpylo ayry AM,; HO B BmAY
nepeMelmesus TpackKTOPHA TOdka M,
mepenemasch BMECT® ¢ TPaeKTOpEe:,
gafiMeT HOBOe IONOREHA® B IPOCTPaH-
ctee M, mpn deM gyrm AM,m A'M,
oueBEpHO. Oyayr paBEH (TORIECT- c
seEEM). Teneps AcEO, uro ayra A'M '
€CTh TPAeKTOPEA TOYEH B OTHO C - dur. 28.

TenbrHOM ‘aBEmenmm, AFA’' ects .
TOT TYTh, KOTOPHE DNPEEAJJERHT TOYKe A B JBAKEHAR BIeJeHHJ,
¥, Bakosen, AMD ecre myTh TOUKZ B a6CONOTHOM JBEKOHHW.

CoegnrrB npawuiMe Totk A = A, A’ » M, A 7 M, owoxaM na

mpogonkeEan TuEAE AM rejmumay AN, pasayw0 ~%{— ,3Ha xopie AA'— anany AL,

AA
PaBRYIO —-, TaK 910

kK ____N
G- /'f
Il yd s Br

AM
4t

Coennamu xamee Toukm L m N; sepes N mpoenes mumeo NG, napaa-
mensayl AL, m mpogoxxnM ee fo mepeceseHna ¢ A'M s Touke K. Quesmimo,
uro tpeyroasEEE ANL w AMA’ mono6Ew,—yrox mpa A y BEX o6mufi, a cro-
POEH, ero 3aEINYAKINEe, NpONOPHHOHAILHH, HG0 B$ CcooTHomemmf (65°)
HAXOHM: .

AN=2L ALK L (e

’ ‘AL
3aNeTHB 9TO, HAXOJHM Jajlee:
’ . NL _ AL 1
AM T AA T A
3aueraM raxme, 4ro durypa A’KNL ecrs, 1o DOCTPOSEEIO, HAPSILISIOIPANN.
Teneps mnepexomem £ mpegesy, momarad, uTo Af ¢TPeMHICS K EYAK;
OYCBHIHO, 9TO B TaKOM cirydyae Touka A' . M cTpeMarc# ciauTeea ¢ A, & Bech
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tpeyrosbEuk AMA' crpemwrca ofpaTtmrscs B Touky A. HasoseM cropocTh
104kE A no rpaexropmu AM,B uepes #, cxopocts mo rpaexropum AMD uwepes v

- # cropocts mo Ttpaekropmr AFC
gepes w. Bee std ckopoery OyAyT
BRIPa%kaThCAd B UPefeIe EaCaTOIb-
EH MW, OPOBOJEBHHMH B TOuke A
K COOTBOTCTRYIOIWM TPAEETODHAM, ~—
apEEa A’K ofpatered B mperele
B ERacaremsuy AK, (¢ur. 29),
agapa AN ofparurca B EKaca-
rexsaylo AN : AL—B AL, B npe-
pene, opE A{—0, 6yiemM BMeTs,
B BBAY ypasuesgl (65'):

imAN=1lim 3% . . . . . . ()

IIpegcraBEM 9T0 cooTHOMmE-
dar. 29. HEE TAaR.

. AM  ~AMY . AM . _AM

lim (—AMI o T )-— lim A—ﬂzlxm g °
[lepetina & mopegexy, OyleM BMETL:
AM

lim AW =1
lim =AM _
| im-——=v
CnenoBaTeabHEo,
lim AN — v.
Tosso Tak XKe HafxeM:
) . AA . AAT  ~AA . AT . —AA
lim AL = lim = lim (:‘A‘A‘ . _ijt_) — lim AR’ lim T
Orcioxa
) . ~AA
IimAL=1.lim “‘}t" = w.
Haromen,
. . A’M . A'M ~A'M AM . —~A'M
K — = - 2] — hm —— N L.
lim A'K— Im = lim (.«A'M it ) = lim AA,Mhm A
'‘Orcioza :
. ~AM
imA'K = 1.1 3 = .

31eCh ¥ €CTh CKOPOCTh aGCONIOTHOLO JBEKEHAR, % — OTHOCHTE Xb-
HOT O B % — CKOP.CTh TEPEHOCHOrO [BHAKGHAA Y JBEKeH:A BIeIeHHI,

Tak kak ¢urypa A'’KNL ects Bceraa mapasmesorpaMs, To ® 8 Ipefele,
xorga TogEl A’ m M comsores ¢ A n aueua AN ofpaTETcA B IMArOHANb, OHA
SYAET TAKAKS DAPAJNEJTOrDAMMOM. :

NOEasAGEYH TEODEMY MOEHO QOPMYAHPOBATE TAK. CxKOPOCMs ASCOMOMHO20
EJeuonqemc.;z. BULPANCREMCR MO GeAUIUNE U HANPAGALHLUIO ua2ora.ab10 napa.rieno-
?pa.elh‘l, NOCHPOCHHOO HA CROPOCMU OMHOCHMEADHO0 QouUMCCHUR U HA CROPOCTAU
BACHEHUR (NCPLVOCHOLO OBUNCENUR). :
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I10 NORasaTempcTBO DpAEafIexkEr CoMOBY, MOROAHOMY mpodeccopy
JIeHRBrpaICKOr0 YHHBODCHTATA, ’

3aMeTEM, 4ro B HAIIEM AOKA3ATEILCTBe MW HE NPENUONATANH, 1TT0 TpPaeck-
TOPEA ABUEOICA HOCTYNATONbHO, TAK 4T0 TeOpeMa O CIOKGEHE CEODOCTel BODHA
HI4 BCAEOTO JBAXEHES TPaeKTODHH.

3537, KAE CEXANHBRIOTCA CKODOCTE ABYX ARMKEHHA, MW MOXKEM ONpeLelaTh
CKOPOCTh TOTO CHIORHOrO JIBHKEEHS, EOTOpOE COCTABIAGTCA HS CROIBEAX OH To
HE ORIo psuxeREd. IIpegmonoxeM,.dTo cIaraorcs YeTHPO JBEMOBHSA, CKO-
POCTH EOTOPHX BHpax®awrca Berropamm: OB, OC, OD r OE (Qur. 30). 9ro

dgr, 30.

a@aunr, 970 TL9Re O JgBEWerca mo Tpackropuu co ckopocTele OF; coorzer-
CTBYIIIA? 9TOH fTOURe TPAGKTODHA 6a&MNa JABAXKETC N co ckopoereio OC;
KpoMe B3THX JBYX JBENKeHEN HMeeTcd elle JBIUKUHEe IO KOBOH TpaexTODHH,
TOYKa KOTOpoH HMeeT oxopocth Baegemaa OD, m T. &,

CxuragpiBieM cEaYala [epBO¢ B BTOPOE ABUAKEHRS, — NOTYIEM CIOXKHYM
ceopocts  OF; mafigemHoe NRuKeHEe CHOMEM ¢ TpeTHAM, — NONyIEM HOBO®
asnxesme co cropoctsio OK; HakoHeN, CIOXEB 8T0 XBAKEAEE ¢ IOCIOXHHM,
NONYIEM HCKOMOE JBHXEHEE, KOTODOe HMeeT CKOpocTh, pasiyl OR. Orcogs -
cIefyer, 4r0 CIOEHAA CROPOCTH, NOAYIANMAACA OT CIHOKOHAA HECKONLKEX
CEOpOCTed, BHPa®ALTCA N0 BOIMIEHE K HANDABIGHEN SAMHEAINIEN) CTOPOHOND
MHOrOYrOJAbHHES, OCTalrHEEE CTOPOEB EQTODOIO PaBHH K NapallelbHH CROPOCTAM
cuaraeMux xsamenEd. CRODOCTH cIaraloTcf DO TEM X6 UDABUAAM, B8K ¥ CHIH,
H BCe, CKa3aHBOE¢ OTHOCHTENLHQ CIOXEHHS CHN, EMEeT MOCTO W IpPH CIOXKEHHD
ceopocrell. Tag, cknagwBas CKODOCTE Tpex ABUKeHHE, MH BMECTO NDABEIA MHOIO-
JrOMBHRKA MOKEM NOJb30BATHCA OPABHIOM NapallelenEiena, € T. X.

$ 13. Pasnosenne cropocted. Haxommemue mo mammod cxoxmofi .cEo-
POCTE CRODOOTEH CNAra@MHX NBAXKOHHN HABHBAGTCA PASHOKEHHEM CEOpOCTed.

Bompoc osror, rosopa soodme, Heouperesener. OupeieleHHHM OH CTAHO-
BRTCA JIBIb TOrA3, KOTAA CTAHOBATCA HSBOCTHHMA HOEOTODHE JIAHHE®, OTHOCA-
meecd E CKOPOCTAM, Ha XOTOPHE XXeIAKT DA3NOXKETH ZAHHYK CKOPOCTh,— Pemnny
safaty o6 OnpexeIeHME OTHOCHTOIBHOE ORODOCTH.



IIycrs aGcoxioTHaA cropocrh TousE O eCTs v M #300pamaerca Bek-
ropoM OC (dur. 31), mepeHoCHAA K6 CEOPOCTh (CKOPOCTh BUOYEHAS) OCTH w
W 3a18€TCH BEKTODOM OA. Urobm mHafita %, — CKOPOCTH OTHOCHTENBHOFO
AsEKefas DTO@ TOUKH, coefmEseM TovkE A m C, ms toukm O nposoguum OB
B mapaineIbHO AC, a ms C mposegem OB mapan-
AT gersro AO. Torma nouxysEM NApaIISIOTPAMM
[ OBCA ¢ amaromsansio OC, paemOfi v, B cTOpoHOK
OA, paBEOfA w; APYyras CTOpOHA 9TOrQ NAapalie-
xorpamma, OB, B mpexcTaBET CO60K ncnomym
OTHOCETOIEHYI0 CEOPOCTH %.

Ty xe CKOPOCTh MOKEO MONYYHTH HHEIM
o6pasoM., OTHOREM CE(DOCTh % B TPOTEBONO-
HOXHYK CTOPOHY, T3E 9ro0n Bekrop OD = —uw,
n coegmaum rouky. DD ¢ B; momyusmm BD i} OC,
KAk OTDSSEH MeXIy pABHEME N Tapailelb-
BuMa meERaMe, Parypa ODBC Gyzer mapax-
TeNOTPaMM, B [0 ero IOCTPOSHEIO BRAHO, 9TO
. HCEOMAs BeJWYNHA, — OTHOCHTENBHAfA CEOPOCTH %, — €CTh er0 . JUarOHANb.
Orcioqa BHTEKaeT CAGAYIIEe OPABHIO ANR  OOpEACIeHEA  OTHOCATEIBHOH
CROPOCTE:  OmMHOCUMEALHYIO CKOPOLMS  NOMYUUM, CKAAOLIGAR N0 NPABULY
ROPAAICAOIPAMME ABCOLOMHYIS CKOPOCIY %  CKOPOCMb BACUENUR (NEPEROCHYI),
GIRMYI 6 NPOMUBONOONHCHYIO CIMOPOKY. A

PaccwotprM mpEMepH.

Ilpuxep I. Onpenernts HampaBXeEme JOKA4 OTHOCHTENEO BArcEa KOHHO-
MeNe8HOH NODOrH, ABERYJIEFOCA CO CKOPOCTHIO 7

[Ipexqoxoxen, 9T0 CKOPOCTH IAJEHEE A0ALA paBEa v. YroOH y3BaTh OTHO-
CHTeNBHYI CKODOCTH AOXKQA, Haj0 B Touke A (qar. 32) OpRIORETE B OOPATHYIO
CTODORY CKOPOCTH W
BArQHA ¥ 3Ty Beud- l'

onur. 31.

YEHY CHOXETH C ¥;
N¥aTOEATs HOJyYeH-
HOr0 TAEAM 00pasoM 1a-

PAANeNOTDAMMA B JACT S D
OTHOCHTEILHYK  CKO- I! I N 1l IL [
POCTH KOXKAA %, 3 TaK- T R SN
&6 H OTHOCHTENbHOE g Egu 10 <
ero HANDABIGHHE, N0 ' Y / 1= .
yPABHSHHIO: . Nt & 4 -

e - \

w i
tgd =
Qur. 32

H3 sroro ypas-
HOHEA H TONYIaeTCH
yrox a, 00pasyeMid OTHOCHTONBHOK CROPOCTHI0 C aGCONOTHOR. Ilox ragam
YLIOM, CIGNOBATENHHO, IONAGH HAKIOHETh CBOM SOHTUR UACCAEED, CEAAmEk Ha
HMOeDHAN® BArOHA, 9YTOOH JNYy4Yme BCEr0 MPEROXPAHETH Celsx OT MORAA.

TaroBa &e DO CYMOCTBY CBOMy H s3aiaua 06 aGeppammeE csera. JSIBIcHEHE
810, OTKpHTO® BpajaleeM, cocTomT B TOM, IT0 NyIE CBOTA OTHOCETRNHHO ABHE-
Kymeficd seMIA HOCEONbEQ CEAUIEBAIOT, HAEJIOHEAIT CBO® HANPABICHHE®, TAK 9TO
Ay4 8BOSJR Kamercd HECKOIbEO HAKJOHHEM B CTODOHY ABHXEHHA BOMIH.

1
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Ilycrs sBesza Haxomures B mOIOKEeEHE S (fpmr. 33), ¢ szemmm owa OGyaer
Easathed Habmozaremo B moxomeERm S'. OmpegermM yrox orsnoseEas a. Jas
9T0T0 0003HAYEM Jepes @ CKOPOCTD JBHRKCHHR 36MIE, 3 Tepes © — CEOPOCTS
PacIpoCTpaHEHRA CBeTs; TOTAE, NOCTPOHB, COFIACEO
HSTOKOHHOMY LPABRIY, CRODPOCTh (— ) B CIOKEB
9Ty MOCIEXEION N0 NPaBANY MAPALICIOTPAMMA CO
CKODOCTBI0 %, MH W NODYYEM OTHOCRTONBHYI CKO-
POCTS CBeTA %, HANpABIOHHe KOTODOE NH =
HA0ION26M B HAIDE SpATeIbHHE TPYOH.
Ouesagno, wro TaErec yraa OTRIOHGHEA «
BHDa3nTCA Tak: :

10
tga = -

IloncraBue cioaa BMeCTO w B ¥ HX 8Hage-
HAH, —BMOCTO NEPBOE CEODOCTH -— CKOPOCTH JBH-
WOHHA 8eMIN, 3 BMECTO BTOPOH — CKOPOCTH PACHPO-
CTPAHEHRA CBOTA, UOIYYAM:

tea St
18 X == 585000 — 10000

Orcopa HalizeM, 9T0 3Be3a  OTEJNOHBTCH our. 33
B CTOpOHY mourz ma 20", ar. 3s.

§ 14. CnomeHue ycrOpeMHi. YCKODOHE® TOURH B ee OTHOCHTONLHOM ABH~-
HEHEH HASHBAOTCA OTHOCHTENbHHM yckopenEem. To ycEopeHme, KoTO-
: PO¢ NONYyYBA3 OH TOYRA OTHOCHTEEBHO

HOUOZBURHHX 0ceft KOOPXEEAT, 6cX® OH

| A w .8 053 GHIa UPREDIUIEHA K ABAKYIIAMCA
. 0CAM ¥ CTala O ABEraThCA BMECTEC RANE
: TN TAK, Kak OHH IBREYTCA HA CAMOM JeHe,
: A AT AN HAZHBAGTCA YCRODEHBOM BIOLeHHA.
.- ™ wo HNN B sonpoce 06 oTsicEamEmE yekope-

_ HES B CIOAHOM IBHREHHE MK IDEMOM,
o . ._ 2. g’ Y70 TPAGKTOPEA JABMROTCA OOCTY I a-
T el bH0; u60 OPH PaCCMOTPEHRE 00IIero
CIy424 ABISITCA HEKOTODH® SATPYAHE -
HEA, EOTOPH® GYAYT Pa3LACECHH JNHINb
BDOCACJCTBEE, B AHAIRTAYCCKON MEXa-
HEEe UDH JOKASATENBCTBE TEOPEMH
.' Kopronuca. Ilpeguonoxus moatomy
Nt i BalZiROCT OXHOr0 JHIP ROCTY-
\\ H DATENBHOTO JBUKEHEA TPAEKTODHH,
BN 3 TOKAZKOM CIEAVIOIIFH TEOPeMy.

Ny Teopema. Hoanoe yexopesue caomic-
HO0 OBUNCERUR GOLDANCACMCR O SEAY -
®ur. 34. UUHEUHANPAEAPHUN OUAIOHBALONAPAA-
ACLCUPAMMG, NOCIMPOCHHOLO G ROANUT

YCKOPERURT CABIAEMUT OUNEHUL.
Uyers OA Gyaer ormocETeIsmas ckopocTs o (Qur. 34): AB — CEOPOCTD
CaMod TDAGKTOpHE HIE CKOPOCTh BieYenm& w; Torma OB Gymer czopocmsio v
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CIOKHOTO [BWXGHHA EIX alCONIOTHOI CKOpOCTbIO. Janee moTomuM, 9T0 1O IPO-
mecTBUE OeCROHEYRO MANOTO NPOMOXRYTEA BpeMeHE Af 9TM CKODOCTE H3MEHEIACH
04, A'B, =z OB
IIpoBogEM uws Toukm A’ xmréi0 A'H, paseyw B maparzeasayio AB. Coexmmms
royky B ¢ rouxawm B’ m H, woaywam germpexyroarmee ABHA'!, — ouesrpeo,
napamrenorpaMy, 860 AB 3 A'H. 3maumr, @ BH passa & napamnexsaa AA’
Teneps uwepes Toury O gposomEM ZHRHIO OK, mapaumnenseyo BB/, 1 oTxxa-

- BB
nusaen Ba He Benmumuy OK, pamayio —;-; Ba Hell sareM cTpOMM TpEYFOIBHEK,
nopo6usi#t Tpeyrosssugy BHB', naa wero ms tougm O mposonmy nmamo OM
napamtensBo BH, a #3 Toukr K — ummmo KM mapanmemsmo B'H. M3 moaofma

rperoasaekos BHB' u OMK Gynem mmers:

OM _ OK _ 1t
BH — BB — At
OTKYJIB. B ALl
OM =% =%
TouEo Tak ®e ¥s MONOOEA TEX XKe TPOYrOJbHEKOR HalgeM:
ME_ 1
HB? — At
OTKYAS aw
MK = 55

BamerEM, uro B mpenexe sekTop OK mpefcrasuT co600 He 9r0 MHOS, EAK
DOIH08 YCKODEHB® CUOMKHOTr O IBHKeHZA, BerTOp KM Gymer wmosmmM yexo-
PeEEeM B DE€PEHOCHOM jBEMeRMH Tpaesropmy, a Bekrop OM Gymer moammu
yCEOpEHEEM B OTHOCHTEIbHB OM ABRKGHHE.

HTomongey tpeyrousuas OKM no mapammemorpamma; rorza ysmaum, uro OK
eCTh JNAALOEANL NApalIeNOrpaMMa, IOCTPOGHHOr0 Ha NONHNX YCKODOHESX CIArae-
mux gsiamennfi, O603AIaA MOIHOE YCKODSHR® CHORHOrO ABAKEHHS depes 7,

OTHOCHTEIBHOI0 9epe3 ¢ W BIeYeHHA 9epes /, MOXyYHEM:

j=g-+1,
rge GyEBSl ¢ 9UOPTOYRAMA NDEACTABIAIT BEKTODH B BCH ONGPANHA NPOJCTABLZOT
reoMeTpHEIBCKO® CIOXKOHHS.

JorasaB BHMEHBJIOKEHHYH TeOpDeMY, MH UDHXOAHM K 3aRANYEHED, ITO
6COA JABEXCHHE CJATAETCA W3 IIOCTYNATEAbHOrO pPABHOMODEO - NPSMOIAHSAROr0
ABEKEHHS M H3 KaKOro-EAGYAs APyroro, TO NOIHOE CyMMapHO® YCROpeHHe Gyfer
P8BHO YCEODEHE0 BTOPOrO H3 CHATAGMHX JBWKEHHE, TAK Kak YCKOPEEE®
IepBOro JBa:keHAA PABHO HYIO.

Ecia 10uRa ABEKETCA WO NPAMONMREHHOR TDAGKTODHE pABHOMEDHO-FCRO-
PERHO, & CAM3 TDAEGKTOPUA ABUKETCA HOCTYOATOABHO PABEOMEDHO-ODPAMOIRHEHHRINM
ABAKOEHEM, TO CIOKHOe ABu:eHEe OyierT KPMBONEHEAHMM ¢ DOCTOAHENM IO
BeJHYHEG X HAIpaBiIeHMI0 yckopeEmeM. Ecnm Toura aBE®eTca mo cBoelf Tpaex-
TOpDHR PaBHOMEDHO, TO GIOAHO® ABMKesme 0YI6T NpAMONEHe#EOe W PABHOMEPHOS.

Korza ciaraercs HeCEONBEO NBRKeAHE, TO MONHO® VCEODOHHE BHDARAETCA
IO IPABANAY MHOrOYrOJbHEKA, 4 HMEHEO, — SAMHKAIINe CTOPOHOI ero.
B wacrmomM caytae, mp¥ CJI0KeHHH TpeX JABBKCHWHA, IONHOE YCKODEHH® BRpa-
aaercd JHATOHANLI0 COOTBOTCTBYWILEro Oapallslemndeja.
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Pacemorpuw gpyro# wacrEm# CIyJalt — KOTAa TPACKTODHES ArUKymedca
TOYER TpEXCTABIAST NPAMYH, KOTOPAA DABHOMEDHO BPAI{aeTCA OKOIO BEmO-
ABEEHOA OCE, E 9TON NPAMOA meDHeHAUKY.IAPHOR.

Iyers ma ¢arype 35 mmockocts veprexa COBUAKAET € DIOCKOCTHIO Bpa-
IeHEA TpPaesTODHE, ROTOPO® cosepmaerca okodo Toukm 0. B Mowmemr f Tpaek-
TopeA ToukE M sammMana nonomemie OA, B cuegylomps wmomemt {-- Af oma
saEEMaer moroxemme OQA/, mopepmys-
mech 0k0a0 ToIkE (0 E& GecKoHEUHO
MaIuiE yron © — wAf. Touka M, 1BE-
RyYmMadcd 0o ceoell TPAGKTOPHN B MO-
MeBT ¢ CO CEODOCTHI0 ¥, IepeImia B
notoxesae M’', Touka Xe Tpaexropmm,
COBUANABIIAA B MOMGHT [ ¢ TOYRON
M, sammmaer nozomeame M', mpu
aeM orpesok MM/ = »A{ (Q6ozpaunm
OM = OM" wepes » m OM =
=O0OM" 4+ M"M’' wuepes r-+Ar =
Haill6M TIeoMeTPEIECLOS LPEDAMEHHE
€CEOPOCTA ¢ sSa OOCKOHEYAO MAXH
IDOMeXYTOK BpeMend Af.

Hpoeknma sroro npepamennsma ©
OePBOHAYANbHOE HAODABJGHHE Tpaek- - Our. 35.
Topur QA Gyger

Ay, =(v+ Av) s O —w (r -+ Ar) sin 6 — o,

¥roi © HecbMa Mam, Tagk 9T0 MMeeM

SiIn® =60 = wAf, cos® =1,

Av, = Ay — o’y Al — w?Ar AL,

Cocrapiss orHomemme storo mpEpamemEa & HPOMERYTRY BpeMeHm At

W gameyas, 90 Ar ofpamaercd B Hyls BMecTe ¢ Af, Haligew yCKOpeRHe TOIku M
B BAUDABICGHAE TPACKTOPAN

av ; .
f'_=zﬁ—w‘r................(a}

, lprmewss & 9TPM BEKTODAM NIPRBEIO FEOMOTPHTLCROTO CIOXKEHESE, MH
MOXeM, COIJACHO O00SHaM6RAAM NDOANLYmEro gaparpada, HANACATb: '

=yg+1
- A .
. TA@ g = 7; UPENCTABIAGT OTHOCHTENbHO® YcEopemme r1oism M npz zpumemmn ee
- W0 rpaektopun OA, a I = — o’ ecrs yckop2mme BIGUGHHH, T.-€. YCKOpeHwe

' Yo TouEm M Tpaekropmu, ¢ EoTopod ABUXYMAACA TOJKA COBUANAAA B MOMGHT f

_ Cropocts Toukn M’ mo Ranpasmenzw, nepnesakyaspeony k OA, pasra
- OyMM6 IPOSKOUA KOMMOHEHTOB €8 CKODOCTH HA TO XKe EaUpABISHUS. T.-@.

@+ Av}sin® + @ (r -+ Ar)cos O,

Hyxoncxud. Teoporuyackas wexaguga. Y. L
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L3
BuigaTas 8 3TOTO mpOEKMEIc CKOpPOCTH TOYKA M EHa TO e HAODABIEHEe,
T.-6. ®r A NPOM3BONA AHAJOTHIHLE TOILEO 970 CAEIaHEWM NOJCTAHOBEH, NONYYHM
BECKOMYK) OpPOCEOBI0 UpHpPAINEHRA CEOPOCTH ¥:

Av, == v At -+ 0 AL AV -+ or + wv Al — or = 200Al + 0 AfAp.

PasfonnM ' BeIHYERY 8TOr0 mnpEpamessAa HA Af, DpE 4eM 4IeH BTOpOre
nOpAnKa MaxocTs OTOpocEM, TaR Eak Ay ofpamaercA B HyJbh OIHOBPEeMeHHO
¢ Ai. Torza moayyas yckopesme ToIk@ M [0 EampaBleHEK, OODIeHRHRYIAD-
HOMY E 00 TPaeKTOpHH:

dv,
a4t

OJT0 YCKOpeHH®, KAK UPOHCXOESINee HCKINUATENBEC OT BDAIICHHA Tpaex-
TODEH H COBEPUICHHO He CBASAHHOe HA C JCKOPEHAAMH €€ TOYeE, HE ¢ LOJO-
xeaneM TOUEH (), HARKIBAGTCA ROBOPOMHNM YCKOPEHUELM.

DBeauvuna n060pomuno10 YCKOPEHUA Pasna 200, HANPASIEHUE Hce NOAY-
uQEMCR, NOBLPRYE GEKMOP U, OCUWPAHCANWUN OMHOCUMEANYI0 CKOPOCTL, HA
RPAMOU Yr0X 6 CMOPOHY BPAUWENUR MPALKMOPUL.

Hanpemep ua d¢urype 36 noroporEme ycropeEma %k m k' IBRRymMEXCH
B ofHy cTopoRy Toiek M = N Gyayr DaBEM COOTBETCTBeHHO 2wy H 2wv
B HAOPABIGHH & OXHY CTOPOHY, Xord Toukr M m N, npmmainemamme Tpack-
ropea OA, EBUARYTCA B CTOPOHM NDOTHBONOJIOMHHIE.

Taxem 06GpazoM, Ms 0KA3aIM N4 CXyYas DPABROMEPEOrO BPAIIEHAS OPAMO-
JvHeRHOH TPACKTODEH OKOIO HENOABHKHOA OCR, UTO 20INOE YCKOPENUE | MOWKY,
QGUNCYWEACA NO MPACKMOPUU, KOMOPAA CAMA
OOUNCEMCA, IEOMEMPUNECKU CAAIAEMCR U3 YCKO-
PEHUR  OMHOCUMEITHOL) OBUNCEHUR §,  YCHO-

penun eaenenun i 1 nosopomuol0 ycxopenun k:
M j=g+1i+*k

B amaruTEYeckofl MexaHBEe OyIer JAHO

0600meEue 2TOH TEODEMH JAXA BCAKOr0 XBEXG-

VAN k §pg TpaeKTODHE, UpeXCTABIAKIIEH IPORSBONBHYIO

e kpasyo. Teopema ora Hasmsaerca meopemod
Kopuoauca.

N C DoMOOIBI0 IOBOPOTHOTO YCKOpEHHA pe-

MAKTCA BOCHMA MAOPHE 3alaR, Kak HaOpEMep,

# moYeMy EaMens, OpOmIeHBRH BePTEK:IbHO B BECHMA

dur. 36. TIy60KRA KONOAEII, HSIIPEMERE) YIADETCA O CTORKY

cpyGa, Ee JoJeres L0 BOJW, 3a1aYa 0 MAATHOKe

$yko; sajaia O [JaBTeHAE DODIHeR Ha CTeHKW NBAMERDOB B POTATHBEOM

uoTope «['HoM», m T. I. '

§ 15. AuanuTHyecxoe ORpeAEeNcHHE BEAMYKHB ¥ HANPABAEH#R CNOMHON
CHODOCTH W CNOMKHOTO YCHOPEHHR. 3Zech MH DACCMOTDEM TOIBRO CHOKEHES®
cEopoCTeR, TAR RaK BCe oTHOCAmeecd K CIOKEHHIO CKODOCTeH, MOmeT OHTb
IPEMEHGHO H K CIOKOHEI) YCROpeHEH:- Ges BCAKMX meMeHemmd '),

[Ipr cromemmE cEOpocTell CIOXHAA CRODOCTh B €€ HAIDABIGEHE HAXOAATCA
OOMOIMEI0 HEEGUDHBEJNGHHEX (popuy.u, BEIBOMMMEBIX H3 paccuorpanna napme.no—

=2(M)—-E. 2 e (@)

A

v

1) Eenm T0.16K0 U6POHOCHH® ABMKOHIIA NOCTYIATEJNBRH. Tpusn. ped,

ek
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rpavxa OACB (¢ur. 37), mocTpoeBHOr0 Ha CKOPOCTAX: OTHOCHTENsHON % ® BIe-
YeHHS 20; OT CIOKEHAA HX K IOJAYIAeTCA CNOKHAF CKOPOCTh v, KOTOPaA MO
BONRYAHe ¥ HANODARIOHEKN BHPAKAGTCA JBACOHANBI0 YHOMAHYTOr0 NADALIeX0-
rpauma. OGOSHAYZM Yrod MeXAy CEODOCTAMN #
H % 46pes T; 4 YITH MOELY 9THMH CKOPOCTAME
E CIOXRHO# CEODOCTHIO ¥ 1epes o H f3; TOrAa
CAOREAS CEOPOCTh v BHDABHTCA TaK:

A

57C

‘
]
f
v H
f
f

v=Vu’-l—w“—{—2uwcosT ... . (65)

Nanee Oyzem eme uMers: w >'5
v “ w
siny — sinf_ siog- - - - - ... (66) dur. 37.

(CropoEn  TpeyronsHER2, K8E H3BECTHO, UPODOPHEOBAJBEN CHEYCAM
ODOTEBOJCKAMAX  yrIoB). OTH  JBA YDABHOHEA BHONHE XAPAKTEDHSYIOT
CHORHYX CEODOCTh JBRXKEHEA Kak 0O BeluyuHe, oupemedaemol ms Qop-
Myau (65), Tax @ 00 HanpaBIEHHIO, ONDeXGIZeMOMY H3 (OPMYIH (66).

Ecam Ttpefyerca cumomaTe
p TPH CEODOCTH, EanpaRIeHHsE IO
OCAM UDPAMOYTONBHON CHCTEMH
KCOpPXEHAT, TO, N0 DPABHAY IpH-
MGYrONBHOrO — HapalleleNanens
(¢ar. 38), momywas:

v=Vo Fv 07, . (67)

0%@BHAEO, 4T0 ¥,, ¥, B ¥, CYTH
He 4YT0 HHOS, KAk NPOCELHER
CEODOCTE ¢ H& COOTBETCTBYIONIEE
. OCH E0OpREHAT; N03TOMYy OyAen

/ EMOTE:
v, = ¥ COS @,

Gar. 38, v, == vcos §,
, ==V COS T,

«
N

7z
4
~

I AL ¥ o o o - o o
|
HERY
AN
\,
\
K N

v m———————
Py

P L .

.

 FI8 o, B @ Y CYTh yras, ofpasyeMHe CKODOCTBIO © ¢ 0CSMH KOOpAHHEAT Z, ¥
- ® 2. U3 prux dopuyn mueens:
|
F

-

v,
cosa = %,

cosB=" 1. . . . ... . . (68

cosy ='-:;;J

Popuym (67) = (69) Aai0T BeIRIEEY H HANDABAEEE® CRODUCTE CIO:XEOT0
- NBAKEHES.

Teneps mepefinen & o6menmy cryuamn
Dycry caaraeume cropocts Gyay::

b,

Op Uy Voot vt s e . L

wy

4‘



H OyCTh YIAB, O6pasyeMEe WNH C OCSME KOODTARAT, GYVAyT

(.als ﬁl- 71): (am pa: 72}1- .o ~(a., 3,,, 7.-)'

Hasupag wepes v (Pmr. 39) cuomeymo ckopocts, a depes a, B B 7 yruH,
obpasyeMue 610 ¢ OCAME KOODIEEAT, DOIYUHM:

veosa — 0080, 0,082+, . . . . ... v, co5a, ,
& [« | “,

vcos3=wvC083, tv,0083,+. . . ... ... TV, 83,

9008y =v,0087, Fvc087,+. . - . .. ... v, c087,.

BosseleM moIyueHELIe PaBEHCTBA B LKBaXpaT u cloxum. [lomydaesm:

' k~n 2 k=mn 2 k—=mn 2

T .2 B 2 .2 —_

v*(cos’*a 4 cos’ 3+ cos’y) = ( 2z 'v,,cosak) —{-( p f;kcos[i,,) +( 3 vkcosy,,)
k=1 k=1 k=1

B0 W3BOCTHO, UTO CYMMa KB3JDATOB BOCEHYCOB IDAMOA ¢ 0CAMU NPAMOYTONBHEIX

ROODIMHAT PaBHA OJBHHIE; IO3TOMY, H3BJEEAA H3 OOOHX vyacTedl MOIyIEHHOIO

YpasHOHEZ KBAJIDATHHE KOpPEHb, (ONYIEM:

ik en z kK -n 2 k.on 2
v = K X vkcosa,‘)—|—k kacosﬁ,‘)—[—( Ev‘cosn)~
k=1 k=1

k=1

. W3 tex e QopMya zmeex:

k=n
) Vi COS g
cosSa = ool .
v
k=n
kzlvkcosl’ik
o83 ="“=" . —
? v
O k=n
4 * 2 v, 08Tk
P |
Cos _ ——
~“/ 7 v
To aram QopMyram Jerxo HafTh

BAIMYAHY ¥ HANPABICHHE CKOpOCTH UCKO-
, MOFO CIOXHOTO NBIKEHHAA,
MonoGEre e HOPMYIH MOXYIAWOTCA B JIA YCKOPoHM.

dur 39.

KyuHeMaTrKa CUCTeMHEL

ABHKEHNE HEH3MOHAGMOW CHCTOMDI

KamenaTuka cEcToMH 00J33HA CBOWM DASBATHOM, TIABHKM OGpasoM, pag-
OYSCKOMY HHEOHEDY reoMeTpy [Manp. Mu 6ygeM pacCMATPEBATH TONBKO HEHS-
MEHAGMYIO CRCTEMY, T.-0. TakYi0, DACCTCAHAA Me&IY TOIKAME KOTOPOH He MOTryT
meMeHATHCH. 110MOKEHEe €0 CTAHOBATCS BHOJNHe ONpPEIeJRHEHM, pas JaeTcd
DONOXKEHES TpPeX €e TOTeK, EeJeRamux Ha onHOf mpamod. 3atmeMcA CHATANA PAC-
CMOTDOHEOYM NPOCTOAMINX ABAKCHRHN, KOTOPHS MOTYT ENOTH AeABMEe HOMHE CHCTeMH.

- e

5 aa e A\ o o Mt a.ents

s

o ARt 20 Sadee o "




8 16. MocrynaveasHce Aawmenne. llocTymaTenbEnM ABAKOHAEM TeJ3 HABH-
BAQTCH TAK0®, OpK KOTOPOM BCakasd NpsMas JMHAA, ODPOH3BOJBHO B 3T0M
TON® BBATAH, ABEXOTCA mapalielbHo caMol cebe, llpexge Bcero samersm,
Y10 DOCTYOATedsHOe ABAKOHHE He CIeAyeT CMEHIEBATE C OpPAMOIEHOHEHM.
Teno Moxer IBETATECA EPEBONEH@HHO H, BMECTE C TOM, NOCTYNATONLHO.
Kpowe Toro 8aMeTHM, YTO TePMHH «IOCTYNATOIhHO® IBAXEHHEE» HDPRIOKRM
TONBKO K XBHEGHEI0 CHCTOMH, HO HAKAK He K IBAKEHAK OXHOA MarepRalbyof
To9EE. JoKakeM, Ur0 npE NONOOHOM IBEKGHHH 6CC MOWKY MeEAq ONUCHEA0M
PUSHBE % NAPAARCADHDIC MPACKMOPUS % UMM 60 BCAKUN NPOUIBOABNDIG
MOMCHIN GPEMEHU PAGKLIE U RUPAAICAVHBIE CKOPOCIU U YCKOPEHUA.

Mo v
-

Orr. 40,

B camom peme, myctb Texo W gBEReTca mocrymaressHo ($ur. 40), tax
qro npaMas AB, npomssulbHO BsaTaz B Hew, GYAOT MOCHEAOBRIENBHO MPUBEMATH
nomoxkerua: A,B,, A;By,... m 1. K., npE deM A;B;, A,B,, m 7. 4. paBEm (Rak
0iHa ® T4 Ke UpsiMad) @ mapannensEH AB. Mu OGyjem nMers:

AA, # BB, AA, BB, ...,

E4E JPEEE, SAKNIOTOHEN® MeX1y IEFEAMHE DABENMA R DapainersEuME. Mmoro-
yromvERk AA;AsAg.. Oyler ToWmo mokpmBaTh MEOroyroabauk BB, B,B,...
B mpezene xe kpumsag AA,... OyieT moEpmBath kpusyi BB,.., T.-e. Oyzer
¢ HOW OJHHAEOBA.

[ycre B mozoxensn AB npamas HAXOAWTCA B MOMERHT f, B DOTOBEREN A\B, —
B MomerT #;. Coepmamu ToukM A ¢ A, u B ¢ B, » omtoxeM Ha imsum AA,
BeETop AD = Eléé%:%* a Ba umeme BB, Berrop BE =%. Tak Kak
neHEA AA, paBEa ® mapauterssa BB,, 1o Bexrop AD raxme GyXer paBem
a napanzenen sexropy BE. Oro coormomemme AD 4 BE cymecryer Bo BCaKEE
OpOM3BONBENA MOMEHT BpeMEHH, & MOTOMY OHO CYUIGCTBYeT @ B Ipeneme.

Bugncnam ate opegern. Flwmeeu:

. o AA, ««AA,),
lim AD == lim (TAM' )
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HO B OpeaeXe OTHOINEHE® XODAW ¥ COOTBOTCTRYIOmed Iyre, RAK HSBACTHO, €CTH
eRWHRIA; ODeAeN Xe BTOPOre MHOXRATENd, KRK BSBECTHO, €CTh CEOPOCTH TOURH Aj
D03TOMY, 0G0OSHAYHB 3Ty CEODOCTH 9epes v,, OyAeM HMeTh:

lim AD = v,.

Hoxo6auy xe o6pasoM Hafinew:
] . BB ~BB
lim BE = lim (Tais‘, . —A-T—‘) = vp,

TAe ¥p €CTh CEOPOCTH TOUKH B,

Bexropn AD n BE, rax cxasaHo BWIe, OCTAKTCA DABHNME MeXXy cOGOmD
E B mpegese, & IOTOMY:

lim AD = lim BE, J
T.-0.
V4 = Vp.

Herpynso x0xasaTs 10 Xe CaMoe E OTHOCHTENhHO VCEOpermd. Jeficrsm-
TONBHO HYCTh CKOPOCTH 706K A m B B soment ¢ 6yryr AM uBM,, a B MOMEAT 7,
EOrja TA TOUYKE Haxofdrca B A, ® B,, cropocre mycrs Gyxyr A,M' u B,M/.
[Iposons AN # AM' x BN, # B,M',, noryueu orpessr MN & M,N,, jeas kotopue
Ba Af=/{ —{, naBpesm merropm AK m BK, -—cpogEme nommme ycropenma
r09ek A ¥ B sa Bpewsa ({,—{), Tag g0

b
!
MN |

AK = i .
BK, — Mt "

a4t |
Tak Eag, no csofictey moCTymaTembHOrO IBHKGHMA, cKopocTE AM w BM,
¥eX1y 0600 DABHH ® UADSANONHEH, TOYHO Tak e, Eak CRopoct A, M’

|
x BM,, 10 J
AAMN = ABM,N, |
a ;
MN i M,N; T

|

caenosarentHO, Bexrop AK Bceraa pasem ® mapamzesen Bextopy BK,: B mpe-
aeme xe s1H Bekropu AK m BK; ofpararca s mozmme ycxopemmsa xad Touex A
E B Bo Bpewa ! H, TAE Kak OHE BCOIZa, IO AOEA3aHHOMY, PABHH H Rapal-
JeIbHH, TO BT0 COOTHOMEHM® MEXJY HEMR COXDANHETCA E B IpefeXe.

Urak, npE moCTymaTexsHOM ABHAXGHHE BCE TOYKH TeJa JBEKYTCH ONRHa~
EO0BO; NOSTOMY CKODOCTEI0O H YCEODeHEEM LOCTYOaTeIbHOTO XBHXKEHAA CHCTEMH
HASHBAETCE CEOPOCTS H YCRODEHHO EaKOH-HEGYAb MS TOTER €, a CIOXOBATENbHO

DOCTYOAT@IbHO® IBEHXOHES TEH& BUONHO XADAKTODE3YOTCH ABHEEHAOM
ONHOR H3 ero TovYeE.

§ 17. Bpaumarenwioe AsHmeHwe. JsHzeEme HeHSMenseMOd CHOTOMH, OpE
KOTOPOM XBe TOTKH €€ 0CTAKTCS HeUOABEXRAKMH, HASHRAOTCA BD a-
maTexbHEM EBEXenAeM. [IpANag, cOefEEAOIMAL DTH ABS HOMONBUKHHO TOURE,
HASKBACTCA 0CbHI0 BPAMATONBHOTO XBEMeHEA. (IeBHAHO, UTO BCO TOYUKH, NeXa-
mEe EA 9TOR HDAMOR, OCTAKTCA TARK® HOMONBURHLME, & BCO OCTAIGHES Bpa-
IAITCA 0KOXO Hée B INOCKOCTAX, K Holl NODNeHAHKYIADHEX. YTON, HS EOTOPHS
OePeMEMAETCS B TEVOHH® BPOMOHA IIOCKOCTh, DPOXONAMAA 96Pes 0Ch BPANGHES
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M EAKYIO-BEROYAb TOYRY Tela HASHBAETCH JLUOBWM NepeMemMPHUEM TeXa
¥rox aror Mm GyneM ofosHauarh wepes ¢.

Teneps HoNOKHM, 970 HekoTOpas TOWRa A (dar. 41), orcrosma:d 0T OCH
BpalléHEA Yy Ha pACCTOAHMEM, paBEOM eju- ¥
HENE, HAXONUIACE B MOMERT { B HOJOXEERE A,
a BO bpems # — B TomoxeHEE A’} TOIZa
OyneM HMmeTh: .

£ AOA' = A,

rme A ecTh YrIORoe lepeMemenze ToYEm A
sa Bpema tf —¢{= Af. 3amerms, 910, U0
yexosuio, pageyc OA paBeH efmnENe, Ha-
xomaM, 4ro ayra AA' Gyger pasEATECA Ag,
T.-6.

’_‘AAI — A({J, Qar, 41.
A
B TAROM cIydae, CpepHdAs CROPOCTh: TOMRHA A BLIDA3ATCA BOJAYARON —J?‘ , 3 MCTRH-

N d
Ead, BEAK upefel cpemucl, khpasdTca depes lim Z‘:—’ BIE qepes-}t.

9Ty BeumTHHY B Ha3KBAKT YrI0BO¥ CEKOpPOCThK M OOMEEOBORHO
ofiosagalor rpedeckoffl GyEBoil o (omera). Tarum o6pasoM, y240808 crOpOCMvIO
HAIHGAEMCR CKOPOCHS MONKU, OMCMOAWEHE OM O0CU GPAULENUA HE PACCMORRUYU,
Pasrox edunuye.

Tak Kak yriogoe TeDeMELIOHES ¢ 6CTh HekoTopad (YHENHA Bpemens:, ¢ = f (1),
TO MH MOXOY¥ HANHCATH:

o=2_trrmi=ray. . . . - . (69

HOSTOMY $2400Q8 CKOPOCIND PAGHACMCA NEPEOR MPOU3BOTHOE OM  YLA0GMO nepe-
MEUEHUR RO BPEMENHY.

Tyers To98a B 8a speMa A! mepemma ws B B B’ m mycrs yraosoe uepe-
MemeHERe ee IpE 3TOM ecTb A (gur. 41). Bass ma parmyce OB roury A ma
paccroamze OA, pasEOM efemune (Ha paxmyce OB' el Oymer OOTBETCTBOBATS
Togka A') B saMedad, 9TO AyrE ORHOTO IHEBTPANBHOIO Yriad OTHOCATCA MeXAY
cof00, BAE WX DajnyCH, MOXeM HAIRCATH:

~BB':  AA'=7r:1.

Jexa gepBee NBa YiMeHa 3Tod mpomopnad Ha Af, BaXOAUM:

~BB ~AA
at @ T
. BB
Hepexonrs E mupezeny Upm At =0 W samevas, 910 lim 2&?" =9 eCTh

. ~AA
cropoers Todk® B, a lim —— = o, Haxonam:

v:w=r:1,
OTEYAa
’ 1):‘:(.0?‘, s e » 4 5 e " a % " s e s (70)

T.-0. CKOPOCTb KakOA-7960 TOYKE, OTCroAmef# OT OCH BDAMEHAA HA pac-
CTOAHEE r, PABHA NDOHSBEJOARI0 HS JIAOBOH CKODOCTE HA ST0 DACCTOAHAC.
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Ty =e $opuyay (70) woxno TOXYYATH oIl Tak: 3aMeTas, 9ro xyra AA
PaBHEa ¢ -1, T.-6. @, maxoxaM, 10 ayra BB' Bwpazatca Tak: :

ABBIZS:-AAA"?"—‘:P'T,

Rak wssecTHO, CKOpocTs paBHa mpORSBOXHOR OF UyTE 8 OO BpeMerE §.
Hocexy cropocrs Toukm B Brpasurca Tak:

_d4(BB) _ds _
BE= g T @ Y=o,
T.-e. Ta &e Qopwyma (70)
V= wr.

Us supaxesms (70) mmgmw, aro ecan CKOPOCTh ¥ KaKOH-EHOYAS TOYER
TOIA H3BECTHA, TO YIIOBad @0 CKOPOCTh ® HABACTCA, OCTH MM pasfelny RaERY 0
CROpOCTE TOYKE ¥ Ha pACCTOAHEE €e # OT OCH BpAMEHES. OTCHga, MORRY
Bpo9HM, BBAHO, YTO YIrIOBAZ CKOPOCTH HE eCTh IEHORHOS uHCJIO: OHA HYZOBOIO
HEMEDOEAA OTHOCHTOAEHO oIyrTE #® MHHYO NODPBOTO OTHOCHTEALBO BpeMeHH.

Ba CAMOM gene CROpOCTE P MHEHYC DepBOTO HIMOPDOHHEA OTHOCHTOALHO

v
BPOMENH, & w@=-—; gegoBaTENbHO. pa3Mep YIIOBOR CROPOCTH IpeNCTABHTCS
TAK:

pasM. |w]=—= L’&Tt;]]_ = [s°, ).

Ecan yraosas ckopocrs He nsMeHsercs, To cHcTeMa Bpamaercs PaBHOMEPHO,
€CIH ko MEHAeTCH, TO BpameHde Oyler mepemenHEMuM. IIpx 5TOM, ecar mpEpa-'
meHEEe YrUOBOA CEOPOCTH NPONODPLAOHANBHO BPEMEHE, TO BpamieEEe GYIET DAaBHO-
MePHO YCKODEHEMM BIR PABROMEDHO 3aMENICHHHM.

Tanremnmarnmoe yckopeawe Toukm A, oTCTofmed Ha ERMABN® pac-
CTOAREA OT OCH BpANIGHHA, HASKHBAOTCA YLNOBWM YCKODeHHeM. J10
JII0BO® YCEODERHe XapaKTePESYeT OG0 H3MEHEHH® CKOPOCTH. 1lo BesmumHe
4 BHAKY YrIOBOTO YCEOPeHHA MOK6M BIOIE® BHECHATH XaDakTeD JAEHOTO mepe-
MEYHOr0 NRBKEHHA.

Ecan yraopas CEOPOCTH B MOMGHT { eCTh ®, & B MOMEHT f/ byner o, To
B3MEHeHEE YrAOBOM CKOPOCTE 8a HPOMERYTOK Bpemenz (¢ — f) BHPaBAOTCA
epes (& — w). O603Hauas yraosoe ycEopemme depes O, HOXYTAN: '

s —w . Aw dw
O=11m--tt?=11m3t-=7, R ()

1.-8. Y12060€ YCKOpENUE PABHO RPOUIGOOHOT OM YLAOGOH CKOPOCIN: MO GpPeMEHiL.

A3 Qopuyaw (71) BEEHO, 9TO JrIOBO® YCKOPEHEE HYJIEeBOIrO H3MEepeHRA
UTHOCHTONBHO DDOCTPAACTEA M MBEYC BTOPOr0 OTHOCATONIRHO BDOMEeHH.
JNeRCTRETENLHO,

ts®, t-1)
pasy. [9]=—itt—]~= So, t—z].

Hafimew rtemeph BHDaXeHHWe TAHTEHZHAIBLHOTO - JCKOpeRud Kako#-HEOYAD
APYrod TOYRH, OTCTOAUIRH OT ocE BpameHEA Ha r. Tauremmmaanmoe YCROpeHae,
KaK H3BeCTHO, BHDPARAETCA TAK:

. .t -y
7, = llm-t—,:;,
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Txe ¥, eCTh CKOPOCTH TOYKE B MOMPHT !, & © — B MOMeHT {. J14 1aEHON TOUER
HMEeM:

v = o'y,
V= o,
CIeXOBATOILHO
= lim T — m 2T ey @O
Jo =g =M —p—— =rlimy—,,
%10, B Buay (71), maer
. . dw - .
Jio=rg=r8 ...... . ... 72

T.:€. T3HreHNUANLHOE YCKODPOHHEe BDAMAKMIEACA TOIKE BHPAKACTCA HPOU3BEleHACM
n8 yrioBOro yckopemma © ka coorBercTsY:Om# 1aHHOH TOYEE PAXHYC BPAMCHRA.

Haitzen veneps moxmos yckopemme 7. Haswsas LeBTPOCTPEMUTONLHOD YCKO-
PeEHe 9epes 7, EMeeM L0 ypasHeHno (60):

. 2

Ta =75
B0, 0 NOKA3aHHOMY,.

v = or;

DO3TOMY:

= et .. (1)

T--€. UEHMPOCMPEMUMEAVHOE YCKOPEHUE PABKO KEATPUMY Y1A060% CKOPOCIMU,
YMHONCERHOMY HE PACCOANUE JONKOT MOUKU  0Mm OCU BPAULEHUA.
Moamoe yekopenme j Bupamaerca dopmyaof:

i=Vi R
HO M DOJAYYdIH, 9T0Q
jn = w‘lr,
7, = 10;
HOBTOMY

S T L T L dae
7=]/w“r2 +re' =r Y o'+ 8= r'/w‘-f—(—‘;}) N )]
B qactHOM chyuae, ROrAa 7 = 1, noayMM NONHO® JCEODEHUE A1A TOUKE A.
IlpesezeM HecrO.TbREO HpEMEpOB. .
Mpemep 1. MaxoBoe Kodeco DapoBofi MAMEEN Bpamaercs PABHOMBDEO
B Jelaer 7z 000poTos B MuEYTy. Onpejeinth ero yrroBYK CKOpOCT.
Eciz gomeco pemaer -z oboporor B MumyTy, 10 B OfHY COKYHIY OHO
n .
RexaeT w5 oGoporos. Todka, HaxoiAmaacs OT oCH BDAMEHAA HA DACCTOABKE T,

TPOXOAET € KARANM 0GOPOTOM NyTh PaBERE 277, CNOAOBATEIbHO, B COEYHAY 5TA
TOYKa OPOXOJHT NYTh

nrn_ arn I
60 — 30 VT 9N
MO3TOMY YIIOBAR CROPOCTD OyaeT:
rn nn ~ .
25()'—-._-%-—-0,10417&. v e e e e e s (8)

Ecnz 6m 6mno naEo o u 7pe6oBAIOCH OTMPEfedETh 9HC IO 060pOTOB 7.
T0 00 HopMyxe (a) M OH Hamam:

T ()
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Tlpr rpy6mx MOACUETAX B YMe MORHO IpRONEZEHHO HOLATATh

® 00 —
270

Iprmep 2. OmpexeInTs yrIOBYIO CEOPOCTD 3¢MIY B 66 JABHKGHER BOKDYT
CBOBH 0CU.
1
B 24 uaca zemis jJemaer ofdH obopor, B 1 uac 5 ofopota, B ONHY

1 1
MHEJTY 55,55 & B OMAY COKYHRY 35765760 oboporos. IIpx oxaox o6opoTe TOUKA,
OTCTOAIAA OT SeMHOE OcM Ha PACCTOABEHA ONARANN, MPOXOAAT UYTh, paBERE 27,
CIeXOBATOEBHO, B OJAY CEKYHAY OHA DpOigeT LyTh
: .
27 R H3 .

— t_ . _r T 29

® = 5776050 = i3.6060 = dsspo — 0000073722
Tpumep 8. Kak Gyfer f0kasaHO BUOCHEACTBEM, HAPA ¢ NMOCTOAHHNM
MOMEHTOM COODIIAeT Tely PABHOMODHO-IOPEMEHHOE JIBAKCHHE. IToxo-
AEM, 9TO TeIO, YVEDEWIEHEO® Ha OCR Bpamendd, ROX neAcTBEeM HEKOTOPOH
JOCTOSHEON mapsl DPEXONMT BO BDANL\TEUBHOE JBHREHEES H NOPEMOMAETCA Tak
8 UPOTOJKende D CPKYHN, UOCH® 4ero Iapa nepecraer peficTBOBaTH, M TEXO BPA-
maeTca iaJbuie YRe 0o HHEepuwn, nenaa 30 0GOPOTOB B COKYHIY. Ha#ta yraosoe

YCEOpeHEe, COo0fIaBmeecs 3ToH napo#.
B konue ABaEeHEA YIJA0BA# CEOPOCTh NPOXCTABAAETCA TaB: .

®=30-2% =60

HauamsRas yOI0Bad CKOPOCTh Tels ; DAaBHA HYIIO; CIGIOBATENbHO, eCIH
§ri0Bo® YCKOPOHE® PACCMATDPHBAGMOrO PABHOMEPHO-NEDEMERHOrO ABHRGHEA obo-
3HayuM gepes O, TO DO HCTEUEHEE BPOMORH ! JrI0Bad CEOPOCTS Teld JOCTHTHET

BEIBRYAHN
=0, +08f{= ot

B jagHOM cayYae o = 60%; CNeJOBATENbHO, YIIOB0O yCKODEHE® BHDASHTCR
TaK:

PaccumoTpam Temeph HECKOIbKO MOJPOGHES YCKOPSHHES TOUCK nnockolt Garyps,
spamaoniefici OKOXO OCH, NEPUEHXARYIAPHOR K €8 MAOCKOCTH. Hycrs mam naHa
sexoTopas maockas Qarypa N (¢ar. 42), cOBOAJAIMAA ¢ NIOCKOCTBI UepTeAa
¥ BPAMAKMAACA B CBOSH IIOCEOCTA OKOXO EOUOABRAHOTO MOIIOCA 0O, B nycrs
Hek0TOpad Touka ee M maxomurca or O Ba DacCTuaHUE OM = +. Tanreana-
aIbHOe ycKOpeHBe j, 109k M mycTh [pEICTABIAGTCA BEKTOPOM MP, a mop-
MaisEo® j, — Bexropon MQ. [loaBoe JCKOpEHHe § NPEeLCTABIAOTCH, LO TPeRH-
Aynieny, amaromaxso MT oapanjenorpaMMa, HOCTPUEHROTO Ha sextopax MP
a MQ. IIpE sToM Bce STH BEIHYHHH BHPABATCH popuymama:

. d
MP=j, =7-g v v v vv .. (12
MQ==i, =, .. ..........(3
MT=i=+) m4+((dt) I K3

A ae, .o ..
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U3 npawoyromeoro rpeyromsamea QMT, B gotopoM yrox QMT moxmoro
ycropesEa ¢ pagaycoM OM ofosHaIEM 9opes p, HAXOAEM:

do
T 4 Ta 1 4
thMT—_—.thJ.___-ﬁ.‘{—=;“—: W:-OTQ—T‘:' e w v s . (75)

dopuyra (75) oupepesser HaupaBIeREe
TONHOTO YCEOPeHES j. Tak Eak B cocraB dop-
MYABl PamgEyc * HE BXONET, TO BAKMOYAEM, 9TO
ig, 8 CHeJOBATENBHO, M YroJ [, 3aBECHT JHINb
OT BeIWYHH YTHOBOE CEOPOCTE ® M YrIOBOTO

do
YCEODOHHA ——, 3 OT HONOXeEMA TOYRM M ormo-

caremE0 nenTpa O He SaBHCHT COBCOM.

[IpoBeme mpamyro uepes Toukm O m T
¥ BO3bMeM Ha pajayce-BeTope OM xarywo-
HEGYAB APyryio TOIRY Purypsr M, HAXOZADIYIOCH
or Toukr O Ea paccrogBum OM, =r; mpo-
BOJEM 3aTeM vepes Toury M, mpamyio M,T,
napannessBo MT go nepecegerrs ¢ OT B rouge T,.

Torna nerso ycworpers, aro otpesok M,T,
OPONCTABAT €00 10 BENATHE® H HATPABISHEI
moaB0® yckoperRwe TtouxE M;. B camom pexe,
B “BENY mogo6ma tpeyroabmmros OMT m OM,T,
BMeeM:

OM :OM, — MT : M,T;
Tak Kak Qur. 42.
OM=r, OM, —=r,

a MT, oc dopuyae (74), pasmo r ]/’wq_( ‘;‘;’ )’, TO H3 HATRCAHHOA UPONOPOEE

HaXOJHM:
T R - I ey

a 970 K ecThb (OpMyJNa NONHOTO YcKOpeHAs TOYKE M, OpE ee BpamenmEn
oxox0 TOrO Xe meatpa O.

JXna peawolt xpyrod ToukE L ycEopeRme BHpPasHTCA MOROGHHM ke 06pasoM
noctpoeraNy Berropox LT,.

Taxmy o6pazoum tg xid Bcex To%eE (ArypH, Bpamanmefics okolo nomoca O,
COXpaHAeT OfHO H TO Xe 3HAueHHe, NaBaemoe Qopuyaok (75):

1 d
L (4]

Ecmn 22 0
Cl# —7—~> 0, T.-¢. BpameHER® YCRODPAGTCA, TO tZp Takme 60Ibme HYNd,

M, CIEf0BaTeJbHO, MONHO® YCKOpeHWe HANPABIOHO B 3ToM Cayuae OT pagayca OM
B CTOPOHY BPAMOHHS.

: .
Ecan -—&-:'—< 0, v.-e. BpamieEHe 3aMepaAeTcd, T0 tgp<<0, Em moIHOe

JCROpeHHe HANP&BAEHO OT PAlEyca B CTOPOHY, 0GpaTHY® BPaWleHHED.
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Ecag o = const., T.-6. BpalteEHE UPOACXOIHT PABEOMEDHO, TO

7 BCe YCKODGHE® CBOJHTCH K EODMAIBHOMY j, {meATpocTpeMATCILHOMY), ® BHpA-
®aeTcA POPMyIoi:

] Ejn = 0,
T.-6. TNPOUOPIAOHANLEO PAKHEYCY.

§ 18. MepemelleHye HEUZMEHAGMOH CHCTOMbI NaparreAbHO AAHHOW nAo-
GKOCTW. Ecim Telo [BHEeTCH 1apaiielbHO BeKOTOPOH JaWmHOH MJOCKOCTE, TO
MOAOMmEHUS €r0 B EAXANH JAHHGE MOMERT BHOOXE® ONDOXEeNAeTcd MeeTOM NBYX
ero TOWEE, HO JeEAWMX HA ONHOM NEPUeHAMRYAADe K JAEHOH NAOCEOCTH. OTH
TOYKE BeETO yjAo6Hee GpaTh HAE HA CaMOf JSHHON DIOCEOCTH, HIH Ha OXO-
CROCTH, - MapailexsHo. TaK EAE JBe TOYKH, XAPAKTEPHIYHMES® NONOKERUe
CHGTeMH, BHONHO OUPEAAAOT COGOK HEROTOPY® UPSMYI JHEAD, TO BOTPOC
0 NBHXCHHA CHCTEMH NDHBOJHTEHE K BOOPOCY O ABHXECHAHE UPAMOR ITHHEM B NAHHOH
IIOCKOCTE. :

TeopeMa. Beaxoe nepeseuenue HCUSHERALMOL CUCTIEMY RAPAIILALNO Dan-
HOW NAOCKOCMU  MOdcem Ovtms Docmuznymo 00HUM spaulenuem oK0A0 0CH, Mep-
NeHOUKYARPHOU K DOHHOT MAOCKOCTU,

Tlyers nI0CKOCTH YepTema (PHEr. 43) ecTh IXOCEOCTB, NAPAATSNBHEO KOTOPOR
mepeMellaeTcs IAHHAS HemsMeHdeMas cmcTcMa. Havaapmoe nozomeEHe cmCTEMH
xapaKTepusyeTcds npamofi AB, xemamef
B aroff nsocgoetH. Illomommm, d4ro upH
mepeMeneRHE CHCTOMH 3T& 0OpAMAd H3
NepBOHAYANBHOTO WOIOEeRHd AB  mepe-
secranack B noxomenze A’B’. Coparen-
ARBOCTH BEIDENpEBeIcHHON TeopeMu 6yIeT
ofHapy#eHa, ecIH Mb JORBKeM, UYTO
nmaEs  AB  momer OWHTL TepeRece¢HA
B noaoxesne A’B’ oxEAM AAIIH BPAMATEAb-
HE M ABHEGEMOM OKOJ0 HEROTOPOro MOXKCE
BPALEHLA, JEXKAWero B IXOCKOCTE 4dep-
Texa. L8 NOKEABATONbETBA HOCTYOAOM TAE.

Coenunsem TOUEE A ¢ A, B ¢ B
B, paspeaus monoraM AEEEE AA’ ® BB,
BOCCTABIAEM HS NOIYYORHHX TOUOK ReJe-
gex M ®m N (cepepuH) NepleHIHKYIAPH
£ AA’ m BB. Touyka mepecedenud STHX NepEeHAERYIApoB O B (yfer HCROMHM
nodmcos Bpamenas. NelicTBATensHO, coexmEES ¢ TOYEoH O Towry A mw A, B H B,
noxyums TpeyroabEEEM AOB ® A'OB', Memay cofow paBEne, B0 O0BRA EAMEIT
paBERe ¢cTopoER AQ ® A’0O, BO ® B’O, Eak HakIOHHKE, PaBHO YIaleHHHe OT
nepueEIURyasapa, H, sareM AB-— A'B’, RaE paccTONHEE MeKAYy OAHHMH H TOME XO
TOUKAMHE HOHAMEHAEMOR CHCTEMEL

Eeoan Temeps uoepaeM TpeyroxrHEE AQOB ogozo Toukm O Ha yroa v = BOB
BOpPaBO B WIOCROCTE depTema, To OB cosserca ¢ OB, a suTeM, BcaefcTBHE




paseHcTBa Tpeyromsankos AOB m A'OB!. compiorcs H OCTAJBHH® CTODOHH.
rag uto AAOB uesagom nogpoer HA'OB. Tasmu ofpasoM MH  BHJEM,
gro npawas AB Moxer Owrp nepevemena B UONOKOGHHS A'B' oxmmm sBpa-
mendeM o0k0a0 Toxwea O EHa yroa ¢ BCA K@ HeuIMEHAEMAA CHCTeMa U3
NOIOKEHES, COOTBE!CTBYIOMEro NONOKEeHNI0 AB, B DO/iOXeERe, COOTBRTCTBY-
omee noToXeEn0 A'B’. moxer 6LiTh NepeMemena OJEMM BPaMleHHeM Ha Yrol ¢
OKOIO OCH, NODUEABKYIApHOA K DAOCKUCTE 4TEPTeXa M DDOXOAANIcR 196pes
noatoc O.

Eciy npyyas AB nepememaerca DapanieanrHo camoff cefe @ nepexeidr B3
nonomesus AB B mapamremsmoe emy noiomenme A'B', xak ma durype 44, T.-e.

IBHT2eTCAd DOCTYNATeNbHO, TO MH HE M.KeM A _
HafiTn MeHTpa BpAmeHsd, RO0 OH, KAR FekuIiulk f—ﬁ_‘é
Ha ITepecemeHAE NADPALIGNbHEX IHHEH — NepleHIE- .7
kyrspos Mm m Nn, BOCCTRBIGRBEHX ¥3 CePeInH J
orpessos AA' m BB'-— nonxem maxojmTsci B Gec-
KoHeuEocTH. HanpasieHEne e, B KOTOPDOM OH YIa- M,.”*-».\,\ Né
IMICA B 6eCROBEUHOCT, ONPeAeldeTca HROPABICHAEN TS
IAPIeBNUEYIAPOB, BOCCTABICHERX B3 CepeMEb XOp1 H R

AA u BB'. B sroM cayuse MOKHO CKa3aTh, 9T0 Aie—

Te10 RpAMAETCA OKONO OCH, ylatemmoli Ha Gecko- &

pevEo Gonbmoe paccroaEme. OTCIONA clexyer. 9TO Dar. 44.
mOCTYNaTedbHO® JBEKEHME MOKHO DacCMaTpmBaTh -

EAK BpamaTeabHOE, ODPHE 9TeM TeIo BpAIAeTCA 0 HPYry Oeckogegno 6QILIMOIQ
pazayca.

[oapsysich BHUICLIOKA3AHHOA TeoDeMOd, Ierko MORHO NpeASTaBUTh cele
HENPeDHBHOP IBUKEHE® HOW3MEHACMOR CHCTEMH.

Ilycrs wpems, B OpOAOIREEEY BOTODOrO UPOHCXOTAT HENPEPHBHO® IBHKEHES
cEcTeMn, paBHO ¢. PasofbeM ero Ha GeCKOHOYHO MAJHe MPOMrIKYTER Af. KOTOPHM
cHagana OyIeM 1aBaTh KOHGUHHE BHAYCHPA, E OyAeM BCKaTh OCH BPsIIeHEA,
OKOJO KOTODHX E3J0 MOBOPTHBATH TENO, YTOCH H8 NONOKEHAS, COOTBETCTRYIOMEro
Havaly 0pOMexyTEA Af, IPHBOJNRTE €r0 B HOJOAKEHES, COOTBOTCTBYIOMISe KOHUY
npoMexyTka. Hafina sce 9TH OCH BDaIieHAA MJIH UONIOCH BpalleHMs E OTMETHS
yruoBile DepeMemieREA XGA KAKIOTO NPOMeXyTka Af, cTaHeM BpamaTh Bamy
CHACTEMY OKOJO 3THX OCefl ¢ COOTBETCTBYIOMAMH KakN0# U2 HEX YIIOBRMA CKOPO-
cTAMH, W8 KOTODHX EaANad BHDA3HTCR OTHOMEHHEM COOTBETCTBYKMIEro YrioBoro
nepemcmieEna A K NDOMEXYTKaM BpeMeBM Al B MokeT Ourb BOOOIE pasiHiHA
oI KamIoro upoMexyTka. CpaBENBAg NOJNYUGHHOE BOOODAXAGMOE [BHKEHHA
¢ HCTWHHNM, HAWIeM, 9TO B BayaJe MIR KON DPOMEXYTHOB NOJOKEHHMHA CHCTEMh
6yAyT CARM W Te Re KaK B RCTAHHOM, TaE ¥ B BOOGDaKAEMOM NBERCHUAX; TAK
gro, 9eM Hoanme GyleT YACIO OpPOMeEYTKOB Af, T.-¢. YeM MeHbme OyA°T BeJH-
9aER KAXJOr0 OpOMEKYTKA, TeM Ooipme G6yler TOYek cosmajeEns B Boobpa-
RaeMOM M HUCTHHHOM IpuxeEHaX. Ecim Af B npegene nmoloXuM pPaBHHM BYIO,
10 00a JBHZKEHAA COJBIOTCH.

Orciofla  SAEIIUAEM, YTO HENPEPHBEOS JLBOKOHHG CHCTOMH NapaJUIedbHO
HeKOTOPOR INOCKOCTR MOKHO PACCMaTpEBATh, KAK pPAN MOCIeIOBATENEHHX BDa-
meaRii OKOJNO PHAA HEKOTODHX ocelf, NepHeHAUKYIADHNX K JAaHHOR IJOCEQCTH.
Ocb, 0K0JO KOTOPON NDORCXOAUT RpAINeHAe BOM3MeHAeMOHN CHCTEMH B JAHBHH
6ecKOHOUHO MAaNmii NPOMEXYTOR BpDEMeHH, HA3HBAGTCA MTHOBEHHOH OCHIO
Bpam®HR A, OYCHHAHO, %TO TOYKE MIHOBGHHOR OCH BPAUIeHAS HO HMEHT
CRODOCTA (KIS HEX ¢ ==0).
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Yriosas CEOPOCTH, € ROTOPOK DDOECXOZMT Bpamedme OKONO MrHOBeHHOR
OCd BpauieHsA 3a O2CEQHEYHO MANHM IPOMEeXYTOR BDeMEHH, HASKHBAOTCA MTI HO-
BOHHOR yraoBOH CROPOCTHIO BPAMEHHA. v

-Ecam un spamaen ue Temo okoio OCE, & NIOCKYI $UIypy B ee mioc-
KOCTH (KOJO HEKOTOpOro MOMOCR, TO B JTOM CAyIae, 0O AHAJOIRE, MTI HO-
BeHHHM BHOJTIOCOM BpaOle-
BHA HABHBAGICA TOYKA, OKOIO
EOTOpOX B JAHHHEA GeCKOHEYHO
MAJHA IPOMOKYTOR BpEMOHY DO~
HCXONMT  BpameHdAe  (ETYpH,
RBEKYmEdACE B CBOe} MIOCKOCTA.
Ecae ma mrockocra, mo roropoi
XBHXEETCA (IETYDa, OTMOTEM MECT3
BCeX MIHOBEHEHX NOJICOB BPa-
MeHHA, TO HOIYIAM HEKOTOPYH
HOUpepHBHYO KPHBYI, KOTODAA
HasHBAETCA HONOABEXHOR m0J0-
JHE0; OTMETHB Xe BCe MCHO-
BOHHH® DOIKNCH BpPAailleHAS R&
OIOCKOCTE CaMOR QHCrypH, mO-
Iy7EM HA Hell TAKKe HEKOTOo-
pyl0  HeODeDHBHYI  KpRBYO,

&dar, 45. EOTOpas HABHBAOTCA DOABU:KHON
' DOJIOKAGH,

13 cKasaHEOrO CHBLYOT, TTO HENOJeHNCNAA NOAOVUA ECMb IEOMEMPURECKOE
MECTRO MINOGEHHBLL MOI0CO8 BPAWLHUA HE NAOCKOCMU, N0 KOMOPOH Jsudicemca
REIOCKAR PUIYPA, @ NOOBUNCHAR MOAOOUR €CMb TLOMEINPUNECKOE MECTRO  MINO-
BCHHHT NOAOCOE EPAULHUR HE NAOCKOCHU CAMOE Hutypu.

Teopewa liyameco. Bcaxoe nempepwsnoe Ogusicenue naockown Puwyps 6 ee
NEOCKOCIU MONCEM Obimb NOAYUEKO, €CAU Mol NOCMPOUM 066 NOAO0UU, COETUNUM
00KY U3 HUT WEUSMENACMO ¢ nAOCKOR Puryposi, Opyryr0 CcOeraeMm HENOOGUNCHOR
% Oydem xamumnv 663 CROMHCEHUR ROOGUNCIYIO NOA00UI RO RENOOSUNCHOU.

- Ilyers Bpema B DPONOJKERHA KOTOPOr0 MOPGECXCAUIO HEOPEPHBHOE ABH-
®eHee ¢urypm, pasro £ PasgesmM ero Ha GeCKOHEIHO Malwe ODOMOKYTRE Af
B OyfieM HCKaTh Ha DNOCKOCTE HONKCH, OKOI0 KOTODHX EY/RHO LOBOPAYMBATH
$Erypy, 1T06H H3 NOJOKEHEA, COOTBOTCTBYIOMIErd HA YaIy DPOMERYTEA, HDE-
BOCTH €¢ B [ONOXEHHEe, COOTBETCTBYHIee EOBNY upoMexyTea. IlycTe ara
moxnocw (par. 45) cyts O, O0,, O, ...; COOTBICTBYWIIE® YIIOBHE mHEpeMe-
meR¥d Uycrh 6yayr A¢. Ag, Ao, ... ,

Coengnae 3TH UOmMOCH NpaMbIMH, DONYIEM HA WIOCKOCTH HEKOTOPHI MHOTO-
yromerer. 00,0,0,,...

Byaex reneps mcEats Mecta moxmcos Ha caMok mrype. Lus srtoro morry-
naex creayromaM obpasom: or nomwca O mox yrrow O,0C, = Ag, rie Ag ecTh
yrIoBOe OePSMeINen e K/A IePROTO NPOMOKYTKA BPCMOHE, OTKIaIHBaey orpesos OC,,
pasaui# mo pamee orpesgy OO0,. MJazee npm touke G, crpomm yrox OC,x,,
paseni yray 00,0,, m nox yrumom x,C,C,—=A¢, & smrmz x,C, mposormm
orpesoe ,C,, pasmnit orpessy 0,0,. 3mech Ay, npepcrapiser Yriosoe mepe-
MemenAe QErypH 2XA BTOPOr0 HPOMEXYTEA BDEMEHH. 34TOM ONATH mpH Toduke C,
crpouu yrox C,C,x,, parEmit £0,0,0,, crpoun yroa x,C,C; = Ag,, orkaaim-
saeM C,C; = 0,0, B upogormaeM Takoe MOCTPOSEMe 70 Kosuma. Ilomyuus Tasmm
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o6pasox psg rowex C,, C,, C,;, C, » 7. I.,— 3@ TOYEE B OyIyT IPOACTABIATH

co0010 COOTBETCTBEHHHE MECTa MONICOB BpalleHuA Ha cawoli durype.
HTekctBurenseo, opeacrasaM ceGe, uro wmuoroyromsEme 0C,C,C,, ... Heus-

MOHAEMO COefaNen ¢ Qmrypoli, H mosepden Gurypy okodo momioca O Ha yrox Ag

4
€ YLI0BOKX CEOPOCTBIO —A%’-; OYeBHAAHO, STO 1O NpPOMECTBHE BpeMeH:E Al, T.-&

TePBOTO IPOMERYTES BPEMEHHE, TOUKA
C, copnagaer ¢ O, m C,x, mofiger
no 0,0,. Iloopasusad nanee ¢ma-
rypy oxome O, (C)) ma yrox Ag,,
YBHIEM, YT0 HO LpOIIGCTBEE NPO-
xyrea Bpemerm Af, royra C, coB-
nazer ¢ O, u amema C,x, mokiper
mo 0,0, Tarxau o6pasom yOex-
Aaemca B toM, uro 0, G, C,,...0
CYTh OONIOCK BDANIEHESA HA caMob
garype. °
Paccuorpernoe BooGpamaemoe dur. 48.

NBEXKEHHe, KOTOPO® TOABKC B HAYAI0

EIE KOBO® EARX0T0 OPOMEXRYTRZ BpeMeHm A{ faer NONOXKeEHe (QHETYpH, COBMIa-
HAKTIes ¢ MONOKEHEEM B BCTHHHOM JSARGHEA MOKOT OHTH MONYIEHO TaKkKe, eclm
¥u GyneM KaTeTh MEOroyromenax OC,C,C,... mo mmoroyromsmary 00,0,0;...,

dop o
PABHOMEPENME BDANEREAME C JTIOBHME CEODOCTAME ~gp-, —5* ..., COOTBETCTBYIO-
1

IMEYE RAEAOMY TIPOMERYTKY Af, 0KOIO HONICOB, JOXKAMEX B BODHEHAX MHOTO-
yromsrEga 00,0,... Eciz ®e Temeps monoxum, 9T0 NPOMeXYTRE Af Gecko-
HETHO MANH B CTPEMATCA K HYJ, TO PACCMATPHBAEMO@ BOOODamacwMoe XBEECHHAE
Gyrer Bce Ounuxe @ OnEXe NOAXOAHTH K HCTRHHOMY, ® B 0OpeXeise, np Af
PaBHOM HYIN, OHO CTaneT C HAM TOXJAeCTBeHENM. UTO Kacaerci MHOrOYroXe-
mroB 00,0,0,... & 0C,C,C,..., T0o oEE ofpararca B IB® HONPEDHBHHE
spusie OA u OB (¢ur. 46), ®s roropmx rpEBas OA, IpeiCTaBIAIOMAZ Te0-
METPHICUKOB MecTO0 MIHOBEHHHX IOAKCOB BpalieHMA HA HENOABHAHOH MIQCKOCTE,
Gyner HeNOXBHXRHON nomoxmed, a OB, mpexcraBafgiomas. reoMeTPRUSCKOE
MeCTO DONIOCOB BPAMEHMA HA HIOCKOCTHE caMoli (urypw, Oyler momsuxHOM
nonofued.

MruoBeHENHA Re HeHTP BDAMEHES B JAHARE MOMEHT ONPEAGNAETCA KaK
TOUKA Kacawps 9TEX EByX noxogaf, M. Ms ckazamuoro cieryer, 910 HCTRHHO®
HeuDepHBHO® JABEAeHEe (QHATYpN P monyuss, ecldm BHeWSMEREQ COeIEHEM €8
¢ noxBuRHoi moloxmed i Oyjem KaTATh HOIBERHYI NONOZHI0 N0 HeMONBMEHOX
663 CEONbXKeHsH, T.-e, TAK, YTOOH HYTh, OPORJEHHNA NO OJHOA MONOAEM, OnI Ou
paBeH OyTH, NpofAeHHOMY 0O ApPYroi NOIOXHH,

[lepexonsa or gpamenua NIoCkOA ¢BErypH B €6 NXOCKOCTE E JIBHRCHHE
TeNs DapPANASNbHO HTOH DNOCEOCTH, SAMETHM, YTO HONKCH BPAMEHHA CYTH CHEAR
MTHOBEHHNX 0COE, OKEONO EOTODHX HYZXHO BPamarh TEIO, 4TOON MNONYYHTH HEnpe-
pHBHO® ABEA&eHEe cmcreMs. He TpygEO BHEIeTs, 9TO MeCTO MrHOBEHHHX ocel
BpAllleEES B MPOCTPAHCTE® NpeAcTaBager cofow Hekoropud meannap (I) (¢ar. 47),
BMeIOMEE OCROBAHEEM HOMNOASBXRHYI NONOXER; B CAMOM B¢ Tele¢ MrHOBEHHHE
OCH PACHONOEATCA Ha Apyrodl muzmaxpmyeckof moeepxmoctd {lI), xoTopas mMeer
OCHOBAHHEM TOABMEHYI UOXOII. llepBag NKIAHADHYECKES MOBEDXHOCTD HABH-
RAGTCSH HEMOOGUNCHON aANCOUOOU, & BTODPAK — NOOBUNCKOU AKCOUCOR.
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Ecnu coexmenM Texo ¢ mOABnxKHOHE akcovnofi m Gysew katuTh ee WO Hewo-
ABHEHOHA, TO H NOAYYERM DACCMATPABAEMOS BeuPSDHBHO® ABHMOHHE TEla IADAl-
XeJBHEO IUIOCKOCTH. E

§ 19. Onpepenenne nepemMelIGHHA MTHOBEHHOro LeEHTPA BpalieHus.

MrooBerssE HEHATP BpameHHd, COBHAJAIMRH B KaXIHi NasHHA MOMEHT ¢ TOYKOR

EacaHHd 0060EX HOAOAufl, mepemBEraerca o O6OEM

~—"]  IONOLRAM ¢ OJEEAKOBOW CKOPOCTHIO, UDA Y6M,(YNyIH

OOEBHKHKEM B IPOCTPAHCTBE, OH HOpeMeniaercd

Ve ¥ 00 OTHONMEHHK E FKAHHOR ¢mrype.

; Ilepememenne MTHOBEHHOrO OEHTpa HO HONO-

AuIM ompejelderc& IO YTAOBOE CKOPOCTH Bpa-
\ OeHRA H N0 PAAMYCAM KDEBHSHH NMoBOABIL.

N Ilycrs namEOe mepewerieHme QUrypH ompe-

I //‘“ AeNA6TCH  IBYMA  NMOIOIEAME — HeUOo3HXHOH S

n moasaxeol K (dmrr. 48), — compuracalomuMuca

‘ BEHIOYEJHMH CTODOHAMH B AAHHBE MOMEHT B TOYKe

\L C # uoycts paiZyCcW EpmBUSHW noNogui B BTOH

TOUKe PABHR: y HeuojBaEHOA R, & y noxBusE-
molt R'. Ilycrs Do mpomecTBHE 27eMEHTA BPOMOHE
N A{ DpmXORAT B CONDHKOCHOBEREE TOYER 9THX
~ mononefi A ¥ B, Tak uro mrEOBOHEME LeETD Bpa-
meHua uepes BpeMa A¢ ne:efiter mo uoxozER S
Dar. 47. ws C 8 B. Tak gax xBHkeHme NpPORCXOMMT Oes
ckodbxerad, 10 —~CB=~CA. O6osmauny ee
wepes As. Ilposojgum temeps B Tougax A, B m C eacaressume AT, BF
# CM. Jlerko ycmorpers, 470 COBGDIIEBINGECS NepeMPIGHZe GHIYPH MOMKHO
PACCMATDEBATH, RaK PO3YIbTAT ABYX o
nepeMemena: o'
1) Moxdao womnom&ATs, 41O i ] T
nojBuREAA monoina K mepemecrs- \ / N
Jach DOCTYyOaTeabao (mapalnessao ¥
caMoli ceGe) Tak, 9T0 T0YKA A COB-
naxa ¢ Toukof B; npu arou Ekaca-
redbEAT AT saHEMaer NONOKeHHe LA, ]
BN, napaisesssoe npexmemy; mpo- 2yl Az TE
BojeM eile npayo BE, napas- B”""«/‘\
ISAbHYH0 KacarenbHON (M. §"7 ] ~¢

-

A5 M

2) Hocie yxasammoro mepe-
MOMOHEA DOLBHKHAA NOJOAHA 00- R
BODAYHBAETCA OKOI0 TOUEH B T3k,
0 KacaressEaz BN cosuanaer l
¢ macarensmod BF. Ilyers yrox o
sroro nopopora NBF pasem o. ®ur. 48.
3aMevaeM, IT0 yroJu, CcOCTABIZCMER
CueRENME KacaTeabHEME AT m CM, ects yroa cMemEOCTE A7 DOABEREON MOXO0-
Ra®,—0603RaTEY ero Iepes 8'. VYrom, cocraBaenasifl kacareapasmu CM u BF, ecp
yrol cMeXHOCTH X7 HONOABEXKHOE HoJoame,—oGosmaumk ero uepes O. Ogesm-
AEO, 970 :
< NBE=#0/, LEBF =48,
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CIeNOBATENBEO,
4NBF’=?= 8- 0"

yeumM 006 YaCTH PTOI0 PABEHCTBA HA Af, HAXOLHM: .
9 _ 8, &
at — At -+ at”
Orerona: _
’ o .8 4 | & Ao 7
AT A T A A v ettt (76)
rie As ects ayra CB.
MepexognM Teneph E upefeny, NprOramas Af x HYIK; DOAYIaeM:
N T - BTN ] T 76
hmzﬁ_hm-ﬂ-llm At+llm~—~m .lim At R L)
OueBaaO. T10 LM - €CTh —  MIHOB@HHAA YrEOBAS CROPOCT BRIIGHUS,

. A )
lim ﬁ @CTh % — BCKOMAs CKODOCTH MTEOROHHOrO IHTPA BpameHEs; lim —a;l:
Q"

=—}-1£—  lim F:—]«;—,, gak ®T0 ONA0 DOKASaHO UPE BHEOJE UPUKNEA UONEOrO
JCRopeRREE Ha RopMalb (cM. cTp. 34 R caegyiomee). TaxmM 0GpasoM:

_ (J__ L
w=u \5 +F

OTKYAA

RR .
u=wi-+y . . (77')

IIycts renepe nmoABARHAA
noroxrua AC mpmkacaercs csoeit
BOrHyTO# CTOpPOROM E BHIOYEJOX
CTODOHe HEOONBEXHON KOJOAAA
BC (fur. 49). Ilepexemerre
OI0CkoR BrypH MOXHO paccMar-
PEBaTh, HOAC6HO IpeAWAYIEMY,
COCTABICHBHIM HS JBHESHER ©DO-
CTYUATeNLHOrO H BPAIMATENLHOTO.
O0usHayny, DO DOpeAHAYIIeMY,
yrol CMeXHOCTE XA NOJABEERHON Qur. 49.
ponojae depes 6, a quas me-
uoxBEXEHOK — depes ©, Halizew, 9ro yrol ¢ .MOBODOTA NOABERHOR UHONOAER
BHPASHTCA Tak: .

p=90—-9,
OTKYAa, HOCIe NOBTOPEHHS OPOANAymBX Daccyxiemndl, mafien
R-R
“=(I)R'TR,.....-.......(77”)

Cceaunss Qopuyas (77') u (77') B ommy, HaXO#EM BOOGIIe:

“=m£_._gi . . N . . '. . - LI I ] - {77)

Hrrovcrall, TeopoTazecxan Mexadaxa. 9. 1L 1



§ 20. Teopemn © GROpOCTAX N ycuopauuﬂx npM ABWHEHHH NApannenbHo
NNOCKOCTH.

Tenpeua. ITpoesuuu cropocmen xowuoe ompesxa npa.. o, dmmyugeu“cx no
RAOCKOCMU, HA NANPAGACHUE IMOU NPAMOR, DPABHUBL MeHcdy C00010 w PUsHN
YIA0B0K CHOPOCINU, YMHONCEHHOR NG DACCMOAHUE OANHOB RPAMOL OM MINOBEN-
KO0 UEHMPE.

[Iyers mam orpesor AB meroropodt mpamofi, jsuxymelica B DIOCKOCTH Yep-
rexca (far. 50) ¥ OycTh B JAAHENA MOMEHT CRODOCTh TOUEM A srof mpaMoH
eCTh v,, & CKOpOCTE TouKH B
06 — vg. Berropu -A'a B’ a mso-
6paxaoT co6ow 318 CRopocTa. Boc-
CTaBEB B TOYKaX A ® B nepuem-
JUEYIAPH K BTEM BeKTODaM, DONY-
YHM B NOPBCEYSEHH BX MrHOBSHHHA

orpesok upamod KL. O6osmaunu
YPAR CEOpOCTEH € HAOpAB.IOHHEM
vpaxofi KL, wepes a @ B, T.-8.
HOIOHKBM:

Lo, AL=a, AvBBI;=B'
3areM 060383%HM
CA=r,, CB=rj.

Onycren w3 C mepmnemxnrynsp CH =% ma amano AB Haxonmw, 9ro

&ur, 50.

h=rscosa=rpcosd. . .. .. ... ..(78)

Ecip MrHOBEHEYH CKODOCTH BDAMEHES B DACCMATDHBAGMAE MOMEHT HasoBeM
%epes ®, TO MOJyIEM:

vy,=0 -CA=or,,
Vp=w0-0CB=wrg,
TaR 9TO

NOMHOXaA H& A, moaysmu:

¥ro, B BEAY ypasmemEa (78), m xacm
v,co8a=p,c053=wh,

Tak Kar JOR43aTONBCTBO HE ASMOHAETCH OT DACHOIOROHES 0Tpe3Ea AB ma
RaHHOE DpAMOd, TO NDOBENEA CKODOCTH IIOGOE TOUKH OpaMOR Ha 66 Halpa-
BIGHE® €CTh NOCTONHRAA BONRYEHA wh.

Ur0 Xe ®acaeTCa 0 npoexwuud cxopocmea MOEX BPAMOR NG HANDACAEHUL,
REPREHOUKYZRPHOE K NPAMOR, MO ONU PABHBL YIAOBOE CKOPOCMU, YMHONCEHHOR
%3 PACCMOANUEC OGNHOT MONKE OM NOOOWLEN REPRENOUKYAAPE, ONYWEHRUIO HG
RPAMYI0 U3 MINUSEHHOW UYEHMPA.

nenrp ppamesna C. Ilycrs AB ects.

|
.
)
E
:
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JeficTBRTONBEO ANA TOYER A BT UpoeEmEd OyAer™
v, sina = wr sin = o - HA.

U3 mocremSExX I8YX Teopesm OTHOCHTEIBEQ WPOERA CROPOCTH CIENYeT, ¥T0
WONEMPUNECKAR PAIHOCTS CROPOCMEd OBYL MOUEK NPAMOU PasKA  Yir080% CKO-
PO, YMRONCEHHOE HA PACCMORHUE MEHCDY HUML, % NOPREROUKYIRPHG & NPAMOY.

B caMoM Iele, TaK Kak UPOGRNMA CKOpocred HA HNPAMYM DasEH, TO eo-
MeTpAYecKas DABHOCHD CKOPOCT6] DaBHA DASEOCTE MpPOKUEA AA mePUCHAMKYAAP
E TpaMof:

vysina=vpsinf=0w-HAd—w. HB=wv- B4,

410 B TpeG0BaI0Ch BOEABATH.

TepefineM Teneph K PaccMOTPHEID YCROpeHmH.

Teopema. IIpw Gcaxom Oeudcennu NAOCKOD Putypst @ e NAOCKOCMI, UMEEMER
00KA MOURG, HE UMENUWAS YCKOPEHUR U HAICACMAR YUEHIMPOM YCKOPEHUR.

Ecim uwiockad ¢wvrypa, IBEEY-
masca R CBOEA TIOCKOCTH, He HMeEeT
NOCTOAHHOM HENOABUKHON TOIRH, T0
IeHTp BPANICHE MEHAST CBOR MONORe-
HEE, H B 3TOM CIyude ABAXOHEE MOKHO
PACCMATDHBATL LPOHCXOAAMEM CIERY-
0mEM ©o6pasoM.

Mycts B ramamli MOMEHT CHCTOMA
spamjaercs ogoxo Touka O (gur. 51).
[lpoBogex 4epes aTY TOYEY UPAMOYrOIb-
HEE OCH EOOPIEEAT XX H YY H AOUYCTEN,
410 HTh OCH NEPOMemMalOTCE BMECTe
¢ T09K0% O DOCTYyOATEABHO, T.~@. OCTA-
B28Ch caun cebe napamrenbun. Torxa xen-
xevme J000i To9ka A GUrypE CIOKBTCA
m3 Asmmenpa 7oukm O (4BuAGHRA Uepe-
HOCEOr0—NOCTYHATOIBHOTO) B OT- Pxr. 3L
HOCATEISHOTO JBHEKGHHA TOURE A WO
OTHOMEHEX® K OCAM XX B Yy. YCRopeEme ZioGql ToTkZ A QEIYDH OTHOCH-
renpbEO HesTpa O BHu3uTcE (OpMYIOH. '

J’=r‘/w*+(%ﬂt’.)’ S £ )

HaDpaBIeHE® Xe ero oupejeiiercd IO (I)ODMYIG

1 do
tg[&————o;,—w....-........(75)

HasoeM yckopemme mapuxeHEs camoli Touku O, 1.-8. YCKODEHE® BI®TCHAS,
wepes j,. 1l0 TeOpeMe O CIOREHHHA YCEODOHHH, DONROE YCKODOHHE EaXxnof TOYKHA
ABERyIe#CA CHCTEME CIAraeTCA Te0MerpEveckH 3 YCRODeHHA OTHOCATEABAOI0 —f
H E? YVCEODGHES NEPEHOCHOTO (HOCTYNATENBEOr) NBHEEHEA —- fo. QuerafBO,
9TO0 B CHCTEM® BOSMOKHO CYII@CTBOBAHME NOIOTO PANa TOUSK, JN# KOTODHX YCEO-
penBe § OTHOCATENBbHOTO IBMKGHES URCIEHHO PABHO YCEOPSHEH LIOUeHHEA Jo
7.~8. TOUEE, AZ4 KOTODHX OCTRETCA B CRI® DaBEBCTBO:

=i = (.

5%
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Oqeaunno, UTO TAKWX TOYEK GYAOT He OAHA. 3 HECKOHEYHO® MHOKECTBO: 2370
6yAyr ‘BCO TOUEM OKPYRHOCTE ¢ DANEYCOM

re=__do
Vs T

IIyets sro Gymer oxpyxmocts HMK (fur. 51).

Yokopeuza Bcex Touek 3Toli OKpy®EOCTE, TO dopmyre (75) Gyayr oGpaso-
BHBATh OJRH H TOT Xe Yrol § ¢ CBOHMH DajNyCamu-perTopaxd r. Bce atm
yran GyAYT EAUPABNEHH B ONHY CTODOHY OT PSEAVCOB. A OYGBHLHO, 4TO IHe-
460 HA OEDYXHOCTH HeNDeMeHHO Hadjercs oiHa Touga M, YCEODeHZe KOTOpod 7,
PaBHO® j,, OYAeT eMy M UpPAMO NDOTHBOIONOXKHO. (UeBBIHO, 2T0 ATA TOTKA
Jemgr Ea pammyce OM, mposexemmoM mnop yriox ‘pp=LOM & yckopemmno 7,
rousz 0. Taxem o6pasoM morHOS YJCKODeEHe TOYRE M B JaEENA MOMEHT (akTH-
96CER CBOJOTCA K HYINIO, — TOIKA He Oyler MMeTh YCKODeRWs, T.-e. B NPOXOI-
KOHH® DACCMATPEBaeMoro GecKonedHo
MAJOr0 UPOMEAYTKA BpeMeHH OyxeT ABH-
raThCA PaBHOMODHO # OPAMOXABEHHO.

Jdra Touka M m Oymer uewmpom
YexopeRuA,

Ilepemecen Temeps HAYANO KoopAH-
HAT B 3ty TouEy M (dar. 52). Pacey-
KIaA N0 DpemseMy, CKaKeM, IT0 H TeUeph
yceoperme 10608 TOYKE CECTOMH OUpe-
fenamM, npEGABAB K YCKOPOHHAK OTHO-
CATeJbEOTO ABUXKEREA j (popu. 74) eme
JCEOpeHR® BJACYOHHHA, T.-6. YCKOpPEHRE
aszxennd camMof toskrm M. Ho tas ®ak
3T0 DOCHeAHee YCROpeHHe, 10 CKAaSaH-
HOMy, paBHO HYNI0, TO IPH TAEOM Pacuo-

drr. 52. I0XKOHEE OCoH IONHHE YCKOPeEEA GyAyT

BHDARATECE OpAMO (QopuymoR (74)

¢TAR KaK TDE pASIOXEHNAR. ASHKGHAA EA IOCTYNATEJBHOE H BpaMATeNbHOE,

JTIOBHE CEOPOCTE H YrIOBOE YCEOpeRHe OJHH H TO e, He3aBHCHMO OT MecTa

TOYEE, NPEHATOR 84 EAYaI0 EOODARAAT B YEA3AHHOM DACCYXJOHEE), Kak 6yATO On

T09k2 M cHCTeMH caMa oCTaBajach 8a Bech ISHEHHA DDOMEXRYTOK BDEMeHH HeIo-

IBREBOE M BpameHEe HDOMCXOEXO Bokpyr Hee. OueBAmxEO, HAaKOHen, Uro BCe

JCKOPeHEA TOYOK CHCTeMH 06pasylor HOCTOAHEHE yroZ ¢ pajuycawd, OpoBejeH-

HEMA HS TOYER M, —memmumma $TOro yria ompexelaerca ¢opuyaot (7hH).
Orcrona mosyuaeM Teopexy. '

Teopewa. llpu scasom deuswenuw niockos gurypst 6 ee niOCKOCMY YcKo-
PEHUR MUK €€ OnNPEdeAROMER maK, Kax ecau 6o Fuiypo 6pamaracy 0xoro neno-
OSUINCHOW MOUKY, € KOMOPOR COBRAOALIM 8 JAKNHIT MOMERM €6 ULHMP YCKOPENUR.

W 2708 TEODEMH BHTERAST CACNCTEEO: NPOEKUUR YCKOPEHUE 6CET MOYex
NPAMOR, OGUNCYULEUCR N0 NAOCKOCIMI, N HARPACALHUE NPAMOT % NQ HANPAGICHUE,
K etk NEPNENOUNYAAPHOE, PACHPEOCAROM R NO AUNCUNOMY 3GKONY.

TIpeanoxo:xeM, ure memTp yckopessa (Pur. 53) Hazogarea B Totke O Ha
paccrosnud h or gaEmo# npamod AC. BoshieM Ha sTol DpaNO# NPOESBONBEYIO
TOURy A; UyCTh ee HOUHO® yckopemme Gyaer j. Pasmarag ero ma j mo Eanpa-




BNGHWI paxayca-Berropa QA —r ¥ Ba j, N0 HANDABIEHHEI, K HOMY NOpuGHAd-
EYIADHOMY, HONYYEM, BA OCHOBAHHE MNpeXje NOKABAHHHX TeOpex:

R . s do g, 1 deo
= w'r =, = = tgu,
a Al 2 nr- i S 1o .
Mpoexurs NOIHOr0 yCEOpeHEs Ha upamyio AC, Dpexmonarad, uTo ME
HMeeM YCKODEHH Oe BPAINCHEe. COBEPIIANOINESCs MO 9ACOBOH cTpeike, GYAeT

j, =7, cosa—j sine = o'rcosa — —dé"t— .7 sin a;
BAMEULNH, UTO '

reosa=CA, rsina=C00=h,
DOIYIEM

jy =o' CA—h22 = 0! (CA—higp)=w’-MA,
TaE Kak
htgp=—=CM.

Orcona Buxwo, 9t0 UPOEKNEE TOAHOrO YCKODPSHEA TOYGR UpAMOA Ha ee
HAUpPaBIGEME DABHR KBaJDary yrioBOH CEODOCTA, YMHOKEHHOMY HA PACCTOAHRE OT
TOYER M, KOTOpas HAXOIETCA Hs NepecedeEmd JaEHod npsMok ¢ mpamon OM.
DpOBeJeHHON W3 NEeHTpa YCKOPEeRRA MOX yrioM j k mepmeefmeyxapy OC.

Ilpoexnps TOAHOTC YCEOpEHHA HA NEPICHAUKYASP E JABHOR mpiMOB AC
Oyaer

ja=7j,sina+tj, cosa:w*h—}—%(}A;
BREHOCA 338 CKOOKE %- g 8aMelad IT0,
d
@?: 7“:— =ctgp, hctgp = NG,

fOAyYaM: '
' fo= 22 (CA-hotgp)= Lo NA.

(TcioNa BaENI0UaeW. ITO LPOGENEH YCEopeEEE TOTeK NpaMOf Ha UOpOEHIEEYIAD
K Heft DABHK YrA0BOMY YCEOPOHHK), XHOXKGHHOMY Ha DACCTOREHA HX 0T ToukE N,
IpE veM MOpAMHe
B ON psammao mepmes- N
AWEYIAPHSL

Ha ocHOBaRAH CEa-
BAWAOrO I0JyJaeTcd HE-
HecTeNyOMas TeQpexra:
PAIHOCMO RPOEKUNRE YCHrO-
pexut KOHY08 OMPERa
RPANOU HA IMY BPAMYIO
pasNG X6aOPaAmMY YIA0B0U CKOPOCIU, YMHONCERNOMY HG OAuny Ompesxa.

Hycrs namawd orpesor ecte BA. Ilpoexnme mONEOro yCKOpeHHd TOUOR A
g B ma maoparmeHme AB Oyayr:

f‘ h— (.!)’ - MA, f’t ) 0)’ . MB.
Brgaras, mafiieM pasEocTs Dpoexnwd:
j — 7, = o’ (MA—MB)=w BA.




Taknx e 00pazoM MAKHO INORABATh, TN PAIHOCMY APOEXUUL  YCKOPEHUU
KOHYOB OMPEIKU MG NEPRENOUKYARAP K HEMy PAGHG YIA0B0MY YCKOPONUID, YMHO-

d
HENHOMY KA OAUNY OMPOIKE, T.-€. —dit’- .BA.
s mociefHEEX IBYX TEOPEM BHTEKAET, UTO LEOMEMPUNECKAR PAIHOCY YCKO
_ d,
penwth KONYOS OMPEIKG MPAMGUE COCIMABAACH. C OMPEIKOM YI04 (tgp.;—_. ;‘)E%)

"BA ]/w‘+ (%)s-

llonnsyacs 8Tof TEOPEMOE, MOXHO OO YCKODEHEAM JBYX TOYEE OIOCROR
$HBEryps ONpeAeNuTh NEHTD YCKODEHHAA. B camoM zede, m0 BAUPABICHUIO IeOMe:
TpEYSCKOH PA3HOCTH AAHHRX ycxopeRn#l Zerk0 HANTH, HA OCHOBREHR TCOPEME,
yrox p. [IlpoBeps e depes TOURW, YCKODEHHA KOTOPHX JaHEL, NpPAMEE HO1
yruoM p K HAODPABACHEIO YCKODERHH, NOIYYSM B IEPEceieHER WX NEHTP JCKO-
peEns. 3Rad ero, JerEo y&e BadTH YCKOPBEUA.BCEX TOTER (HIYDEHL

Teopexa. Ecau niocxas Purypa npu Osuncenun ¢ ee nAOCKOCMU UMCEM
ROCMORKRNYN YIA0BYIS CKOPOCINY, MO UCHMP YCHOPEHUR AEHUM HA  HOPMAAY,
NPOSEOEHHO% 6 MOUKE CONPUKOCHOSEHUR ROVGUNCHOR W HEMOOBUNCHOU NUA0OUY,

24
Ha Ipaucmoﬂuuu oM MONKY CORPUKOCROGEHUR, PAEKOM

‘A pasHa

_R.?L_RR', U OMAONCCHROM
8 CMOPONY NOOBUINCKOT NOA00UY.

IIycrs aasEO@ ABmwmeRme (Qar. 54) ompefelsercs kaYeHEEM LOIBAEEOH
noxozue E mo memomsmmeod F, compEracaompxca B namEWE womert B 1otEe C.

B srofi ixe TouEe BUBBMEM HaUAIO NOABEKHNHX

Y ocel XX @ yy. Bpamenme, 00 YCIOBEW,

f PABHOMEDHO, T.-e.

b ® = const;

’ h

llj* CIOA0BATONBHO, TAHMGANHANBEHHE YCKOpeHZER
Al n TOYGK CHCT6MH B @ BpaweHma okoio G Bee
A PABEH EYIK, COTIACHO (OpMye:

' . dw
- ih Jo=rgm e s e (72)

® DOAANE YCKOPEHHA CAOBATCA M3 LEHTPO-
CTPOMHTEILHNX, BHDARAOMHX GOPMYNOH:

fo=wr ... .. (73)

B HAUDABIGEENX K Touke C, E YCKOpeHER
HepPeRVCHOro, — yekopeHns camok Tourm C.

[TocMOTpEM, KAk BHpasATCAd YCKOPOHRO
rougr (. B =mauvame paccMmarpmBaeMoro Gec-
KONEIHO MAJOTo NPOMeARYTEa BpeMend Af NEHT)
gpameRHs HAXORuica B Toaxe C. 3a ppema Al oH GyaeT HepeMeImIATHCI, H B KORILE
omeMeHTA Af Okakerca B HekoTopoli Towke G, TAK TTO B KOHNE aleMenra Al
¢Erypa Oymer Bpamareca yxe okogo To3kE C,. B aror Momenr Touka C
Z776T 062a]8Th CKODOCTBIO, HAIPABISHH0X HepnemamkynspHo xopae CC, (B mpe-
dede apE At =0, 370 Oyjer Hampasiemme oOme#i Hopwars yCAy) ¥ BEpa-

sanmencs apousselemeM o-CC,. Tak rak CC, ects paccrodamEe, HA KOTOPOe

o




— 7l —

TepOMEcTHNCS MCHOB@HHNE NERTp BPAMHEE. T0 €ro MOKEO BHDASATH, COTIACHO
opuyae (77'), Tak:
RR/
] A = o e .
CO, = Al = 50 At
TakeM 06pasoM, CKOpocTh ToukE C B KORMe ollemesTa Af, BHpamAeMAA DPOEE-
pojeHEeM « ,CC,, HADHIMOTcA TEOOPh Tak! :

w,=w-CC, =m(l_w‘%m)=ms%m.

B suxy rtoro, 4r0 B Hauale IPOMEXYTKA AfCKODOCIs TOUKE C 6uua pasha
HYNI0, BeIEEHA& ¥, UDENCTABRT COG0I0 B TO XKe BpeMS B reOMeTDAYOCK0S NpHApa-
INeBEe CEODOCTE; pasielme ero Ea Af, MONyIEM B Opejpele yCE DeHAe YOIEH C
(10 OCHOBHOMY OUpefeleHEI YCKODBHEA); OEO GyAeT HAUPaBAeHO U0 IeOMeTpH-
YyeCEOMY NpEPAMEEBO CEUPoCTH, T.-é. N0 Hopwaan AC, m Bupasarcs (Qopmyuod

ol ‘_'E’_RR’ At o '
3 zlinl_.—B+_— f— wZ E‘_l.z___ « M e .+ a4 v = (79)
Jo At BYF

Hanee, Kax BmaBecTHO, YCKODOHHE KARIOR TOIRH CHCTOMEl CNAraerci reoe-
TDEUYOCKE W3 YCKODERES OPH BpameRmE okoNo Toukd C (1BHKEHEA OTHOCHTEAD-
70r0) W yeEopesEa caMod Toykm C (mBUXNeHESA nepeHOCHOro). YCKOPEHRA nep-
BOPO ABEKeHNA (OTHOCETOILHOrv) KAk MM BBIGIH, CBOAATCH K OREEM Jullb
LOHTPOCTPEMATEIPERM U, CIO[OBATEIHHO, OEA3HBAKTCA HANDREBNCHHNMM BCE
¥ Toske C. Yro Xe Eacaerca yckopesEs camoi roukm G, mpu ee BpRIeBAR
08010 C,, TO BTO YCKODPHE® OKa3wBaerca HamparlemHwM oT O 1o BampiBIeHR,
nepnesmukyasprory k CC,, B cropory A, a B Dpeflee, TT0 MM U DacCMaTpR-
paeM, Gyner Eanpasieno mo mopwmasa CA. CuerosaTesbHo, H& HOpMAIH CA
Beerda Bafifercd Takad TOYRA A. yCKODeEWe KOTODPO# B OTHOCHTENHHOM ABH:KOHHE
paBEO YCEOpeHHIO caMo¥ Tousm O, Tak 9ro B pesylbraTe YCEOpeHH® takok
TouRE A 6yleT DABHO EYIO H, CICTOBATeNSHO, T4 TOUKA B JARHHA MOMERT
RpeMoHE GYA6T IBETATECA OPAMONEAGHAHO ¥ DABHOMEDHO.

Hozomenze 7akol TOUKE A OUpeXeARTCA cIEAymAM o6pasoM: 0GOBHAMEM
aamay CA wepes' d. Toria OTHOCHTENbHOP YCEOPEHHe TOUER A BHPASUTCI geper

1" = wzd.
Ilo crasaHEOMY, UECICHHO OHO PaBEO yeropemmmo Toiga G, T.-o.
RR )
o= wt BB e
TaK YTO CYIIICOTBYOT panenc'mo
RR
24 = o2
oid =o' ppr
OTEYA3 )
d— BE L. .. (80

. B4R
910 B TPeGoPaloch BHIBBCTH.
Toara A EHassBaeTCA MOUKOUE NOGOPOMA.
Teopema. Fcaw niockan fuiypa dsudncemen 6 coved MAIOCKOCMY, SPAUIARC
HEPRENOMEPHO, O YCKOPeNUe Be JBUNCEHUA CAAAEMOR U3 YOKOPCHILA, HONPREACH-
%010 % MOWKE NOGOPOMA % COOMBEMCIMEYHUELIO SPAWEHII OKOAO tHee C Y0608



CKOPOCYNG @, % U3 NEPREROUKYAAPHO0 & pPaduyCY-gexmopy, RPOGEOIHROMY U3
HINOGENNOIO UCKMPA, COOMBEMCMEYOULIS GPAUEHUI 0KO.L0 HEW C YIA06LM YCKO-

peruen 8 = —‘%ﬂl-

Oyers nsemenne gamsod $urypm (der. 55) ompenensercsa kasemmew noxBA-
#uoil moxoger CE nmo memogswmao®’ CF. TouRy KacaEma OONOAMA 0603EATAM
OykBoi C m ZONYCTEM, 410 TOIKOH BOBopOTA Oymer A, 1ak wto AC ecrs ofmas
HOpMAZh E moxoausa¥. I[locMOTDEM, RAE BNDA3HTCA MONHOR YCEODEHHE KAKOH-
En6yab TOYKE L ¢BRryps IpE AaHHOM KBE-
XeHaH,

JMus DONyYeREAs HONBOTO YCRODSHHS'
TOIRE [, HYEHO TeOMOTPHUECKH CHOXUTH
YCROpeREe TOYKH [, UpE ee BpaMesHK
os010 momoca C m ycEOpeEme camod
109k# C. KEcnm epameeze oxoio moamca
C B ramBEmfl MOMEHT NDOWCXOAAT ¢ yrioBok
CEOPOCTBI} ®, TO, CIOROBATENLHO, B NAHHKIH
MOMEHT YCEODeHE® Togk® L npm spamennmnm
e¢ OE0NO C TeoMeTpHYOCKE ciaraercd HS
HEHTPOCTPOMATEILHOTO YCKOpeH”A 7, pas-

BOro w?. CL, B TAEr€HOEATLHOLO § , = ‘%’ .CL.

Y7o ®e Kacaercs# YCEOpDOHEA C3MON
10968 C. To OHO BHpaEaercsd, DODPEIH-
rymexy, vepes j, = m?. AC.

CmoxuM Teneps reoMerpmYecEM LOHT-
pocTpeMaTeIbHOe YCKOpeRHE ., € YCKO-

®er. 55. penmem To3km C—j . B cyumme moxy-

- 9EM BeKTOp LM, — HERQTODO® HOBO® YCKO-

peHES, IpE YeM, B BHAY HmOZOGEA TtpeyromsEukoB LCA m LNM, aror BekTOp

6yler manpaBieH Kak pas B Touky A. JeficTBHTeNBHO, TAK KaKk CIOXEHHe IDO-

M3BONHTCA TeOMeTDEYECKE ~— 0 NPABENY HapalierorpamMa — 10 LP 3 NM; a 13k
ka8 LP#CK, 0o NM || CA =

LACL=ZMNL . ... ....... (a).
Kpoue ToTo B BRIy paBeHCTB '
IN=j,=*IC, NM=j,=w? CA,

HAaXOAHM IOCHAS Je.1eHHdAS
N B

NM— ca
Ha ocmopanum ypapmemnlt (a) @ {B) sarmouaeM, 770 Tpeyrompunks LCA » LNM
ToROGHH, 8, cuejosaremsEo, TouEa L, M ® A nemar sa oguoll npamoi LA.

Jdanee HMeeM:
LM LN __e'.LC_ .
TA T LC T T IC !

LM =o?LA.

Wrak, yemopeEme, mpeXCTABIAMIee CYMMY yCKODORAN 7 W §,, HAUPABICHO
noe LA # paBHO o?-LA, T.-e. COOTBETCTBYOT NORTPOCTPEMETONBEOMY YCEUPOHHIO
OpE BpPiieHEE OKOJO TOMEE A.

OTKYA3
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C monyueHNM yCKOpSHHEM HAZO CHOHTh eme ONHO OCTARII®'CA Y HAC
.
ycxoperue 7, = —"t’ CL.. cOoTBeTCTBYIOI®E BPaLeHR OEONO Toukd C ¢ yraosmu

JCRODOHEEM % Takmy 0GpasoM TeopeMa

IOEASAHa.

Ospy®EOCTD, AXAMETPOM  KOTOPO#
CIYXKHT OTPE30K MEXAY MTHOBOHHKIM LNEHT-
POM BPAIIGHEA H TOMKOJ WHOBOpOT2, HABH-
BAETCS NOBOPOMHGM KPFLOM.

Teopema. IIpu scaxom deuncenuu nio-
CrOT PUIYPH 8 e NAOCKOCHLYL UECHMD YCKO-
DEHULA ZCHCUM HE NOBUPOMHOM KDYLC.

Iiyers namm e nBexemume (par. 56)
ompepeaserce mororgama CE m  CF.
C ecrs MrHOBemHHA moNIOC BpAmMeHRES,
A —rToura moeopora. Ha AC, kax Ha
ABAMOTPe, CTDOEM OEPYXRHOCT> H GepeM
Ha Hedl rarywo-up6o roury B. Ilo mpexm-
Oymei TeopeMe yCEOpeHEe TOYER B Oyier
CIATATECA W8 YCKODEHHS, HANPABISHHOTO
B TOYEY IOBOpOTa A m paBHOro j, — 0?. AB

H TAHTENEANBHOTO §, = :—:". CB, nepneaxa-

Ey2apeoro & CB B mampaBleHHOTr0 A& BCOX TOYGK B OIHY CTOPOEY OT IOXKCA
MrEOLOREOro BpameEas U; oo OGyier mampasieHo Tak®e Uo AB. OugesmEpmo,
9T0 MOXKEO Ha oOEpy®HOcT ABCD Bcoria mafrm Ttaryw TouRy D, rie O
003 3TH YCEODeHBS, j, W j,, OHIE YHCIOHHO DPABEH H IPOTHBONOIOEHO HAUDA-
BIGHH, T.-9. Tie

do
= CD.
do
Orciona T 3
ch T et
do
Tak xak = ap =L ACD, a —- d‘ = tg p (cor1acEo yp- nm 75), T0 mONy1EM:

JTO OBASHBAGT, UTO 043 NOCMPOCKuA uexmpa ycxopewus (D) wyocwo us
noxoca Mmosennorw spawsenun G mposecmu npamyw CD nod yearox ACD = p
% wopmasu CA oo mepecenewusn ¢ nogopomsum gpyox ¢ mouxe D.

TarEm o0pasos, HERTp YCKOpeHH# JeXEAT HA OKPyEHOCIA, oulcaxmoﬁ Ha
xnametpe AC, 7.-e. HZ TOBODOTHOM EpYyre.

Teopeua. Iewmp yexopenus Pacnorae@emcy M MOBGPONIMHOM KDYee 6 mY
CMOPOHY OM O00WEe" HOPMAAU K NOAVOUIM, 8 KAKYH COGEPUIAEMCR gPaAUjeHue,
8CA% ONO YCKOPEHHOe, W 6 OOPAMHNYI CMOPORY, eCAU OWO 3amedaenwnoe,

[IpexuoxoxEN, uTo BpamedEe copepmaeTcs (Er. 56) IO 9acCOBOK CTpeXke
H YOKOPHOTCH; TOIA3 HONTp JCKODOHHH XeEHT BupaBo oT HopMaas CA, B Touke B,
TOTOMY 9T0 B 3TOM UPOANOJOMEHHE YCEOpeHue moxwca Bpamemas (M Gyjer
HAIpaBIeHO OT pajnyea BC, Haymero oT mHeHTpA YCRKODOHHS, B CTOPOHY 1acoso#t
cTpeasd. Ecam ®e BpameHHe BaMefiIcHHECS, TO NEHTP YCKODSHEA NOAKeH HOKATH
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cmesa or mopwaxa CA, B rowre D, moroxy d9ro B STOM cIy1a8 YCEOpeHRe
nomoca Bpamesss (CM) Gyaer OTRKNOHEHO Ha Yrof - OT panayea DC, maymero
48 UGHTpa YCKOPeHWZ, B CTOPOHY, OGpaTHYI 9acoBofi CTpeNnke, XKaE ¥ JOIEHO
GuTh. AHAIOrWUEOE DACCYXIEHEe OGYIeT HMOTh Mecro, KOTA3 BPAMPHH® coBEp-
maeTcA NPOTEB TacOBUE CTPENRE.

Teopema. Bce mouxu, Aewcauue Ha ROGOPUMHOM KDY, UMEIOM YCKOPENUe,

HARPAGAENHOE MO KACAMEAVNOB K UL MPAEKIMOPUL. )
BosbMen Ha moBOPOTHOM Epyve (Gur.57)

| Kakylo-EE0Y6 Ty D, B OycTs TpaeKTo-
1 preil 9TOR TOYKE CAYEET KPHEBAA MN.
" =) YcgopeEne 9Tofl TOUER COCTABHTCH M3
) yekopensd jo u f, (soobme PpasNRIHEX
APYr OT Apyra), EAUPABIEHBHX @O onHOA
w Tofi xe mpamoi AD. CxefoBarexpHo,
npauas AD formma OHTh KacaTedbHa
s kpeeoi MN B Touke D, =00 CEODOCTH
TOUeE JOMAKAL OHTh UepnesAUKYIADHH K pa-
JAycaM-BeKTODaM, MAYIAM OT HEX K HEHTDY
urEoseHEoro BpameHma. KEciu xe ycko-
pOEBE BAUDABICHO HO EACATEIBHOR K Tpaek-
TOpEY. TO IeHTDPOCTDEMETETBHO® JCKOPEHEe
o OTECIMEHUIo Kk Bell, 10 TeOpeMe o TPOeRIAH
QOIHOry YCKODOHHA HA KACATOIbHYI B BOp-
Mailh, 6CTh HYIb, § TPAGETODES EMOOT B STOM
dur. 57, Mecte TOIKyneperm6a, — pamayc Kpe-
BHSAH ee B 9TOM MecTe pased (eCKOHETHOCTA.
TakaM 0GPA30M, MPAEKMOPUU MONEK, ACHCAUT WG NOSOPOMHOM KPYLe,
UMEIOMm NG GMOM KPYIe CE0U MONKU neperuda.

il _|].'|.'.'Jh' DI
("J]J il
o

* (0 [0MOUIHI0 TOBOPOTHOTO KPYra JOrko BalTh PAXHYC KPEBESHL TPAEKTODHE xoboll
Toukn M HORBHKHOH cEcTOMH. PasfoXEM IORHGCE YCROpeNH® j Touss M (dar. 57a),
HALDABICHHO® NDH UOCTORHHOA Yr.i0BOo#f CKOPOCTH CHCTEMB LK TOIRe NOBODOTA K, na
TAHTGHUBAXBEOS j, B HOPMAARHOS j,, HAUPABICHEOE K 1010CY MIHOBEAHOrO BPAULOENL P.

WaBecTRO, 9T0

j=uw?-MK;
0TCI0A3
j=w?.BK, f,=0%MB,
rie B— TOYRS Ha GOBOPOTHOM EPYre; ¢ APYro# CTOPOHH

z 2 —
JRRE .

CpaaEpas 0062 BHPAEEHES HOPMANBROrO yOROpeHHd, Halizes:
» MP2
(a)

P=%E " W
npE vew neATp kpmpEsEE C aemET Or TOIEH M B Ty ®e CTOPONY, 9T0 B Touka B.
Hagpauep, xa8 TouEs M,, Jemamed BHYTPE NOBOPOTHOTO KPyra. HORTD 6yner XeXATh
8 Touse C,.
Tlearp speESHK C TPAGKTOPER TOYKE M HaxoRdTed CIOLYILEM reoMeTpPH 0~
CEHM LOCTPOGHHON, BHTORAWIMAM H3 UPOOOPOHH,

p. r
r=MB )




Mpcegex B3 TougE M
ORPYEAOCTE Dainycos v = MP
H IponomuM HpaANYR KB zo me-
POCCUEHESL ¢ BTOH OEPYRHOCTRL
B Touke L. Mg Tougm [, Bocera-
8AM nepmenzmgyaap & ML xo
nepeceyeHus ¢ MP B rouge C,
KOTOp&R H OyJeT HCEOMHY lIoH-
TPOM KPABH3EH  TPAOKTOPHH
Tougn M.

BB caMoM pexe:

MB ML ME _r

ML MC & T3
[logo6roe me moCTpoeEHE
cpenaHo Ha ¢ur. 57« JI4 TOYRH
M, ¢ ueETpoM EpEBE3HW C,.
Ecnm Toaka M, pacmodo-
feEa GAHBKO E HOXIOCY MTHOBCH-
HOro BpamesHEs P, TaKk dro
OKPY#HOCTB, JIDOBOASEHAA DA~
zuycon PM, m3 memtpa M,, He
pepecegaer npamyk KB, To
OeHTp EpuBE3EN C, HAXOZBTCH
caefyoman o6pazoN (§ar. 37h):
B3 lieATpa M; npoBOJHTCS ORPY K-
HocTs pagEycoM M,P uo mepece-

$rr. 57a. qenrs B TO9EG E ¢ nepneszuky-

zapou M,E, BoccraBIeEEoM u3 Tougd M, k amrmE PB; nposojarca imnes BE u k Bed
BOCCTABAAETCH mopneHfakyaap ED; us nogo6ua rpeyroapaskos DM,E u EM,B maxozuu

1.-e. pacerodude DM, = p; Bo T098a D pacnozomexna ot M,
B CTOPOHY, TPOTEBOHNONOEEYK TOYEe B; mosroMy or M,
oreianmsaeM M,C,= M,D, mpn genm Toura C, OyZer
ACEOMKM IEHTPOM KPHBHBHE TPAGETOPHE TOYKH M.

DM, __ M.E

M,E  MB’

ODpruegange, Herwtoura M caua apagercs
HeHTpOM RpEBA3EN HekoTopofi kpueofl Il Bee Toux e N,
pacuosomesHol Ba upamoli PM, (dur. 57a), m Mu
6yaeM paccMATPHBATE XBAXEHHe aTo# RpABOH, TO oHA
{yneT Bce BpeNs HPHEACATLCE K HEeKOTOpoR Bemo-
XeamAod KEpaBoll 53, KoTopas HaskBaeTcd OTHG a -

M dnr. 57b.
wed Bcex moroEeHmil IAHEOR HOIBEMHOA EpHEOR.

J1s uocTpoeBAA OrEGAKIEE MH MOEKOM BMecTo bIeMeHTa Kpmaoft X pae-
OMaTPEBATH HIOMEHT ee KPYra EPHBHSHH, EOTOpHE Xia Togkm N Oyaer npen-
CTaBIATHCH OEPYHEHOCTBIO, mpoBepeREOH ®3 genTpa M. Ilpk mepeMemeR#H UeH-
TPa OKPYEHOCTH B HOBOE NoXOEmeHE® M’ COOTBeTCTRYWmas Touka ormfawmed N
6yaer EaXOAHTheH OT ToYER C Ha TOM ®e paccTosHAA, Kak E 10aka N. TakEmM
ofpazoM, PaiByC KDABHSHEH oraGanmed ss 6yjer:

: 2
Pi=p—py == — P2 | ©

rae p,— MN ecrTs pameyc EpHBRESER nozpmmuofl kpmBol (I, JBEmeHme Gymer
€OBEPMATHCA €O CEOJbKEHHEM, CEOPOCTH KOTOPOTO :

v, = @ (r —ps) (@)
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HcEo, 9TO B TOSRe NPHEOCHOBeHHH N
o6UIag ROPMaLs K O0eHM EPHEHM JAOTEHA NPO-
X0IATE 4epe3 NeHTp MCEOBOHHOr0 Bpamenu P,
Kpreue U n ss — orufaenas u orabanuag —
EMEIOT BCCHMA BAKHO® 3HAYeHHe B DPHEIALHOE
MeXaHEKe, TAK KAE A3 ATHX KDHBHX COCTAB-
JeRs Bee Bpodaas 3y6uaTHX Eozec. Popuyia {¢)
BHpaEaeT H3BecTHYW Teopemy CaBapH ')

3@as paIuyc EpEBESHH TOIKH M, B4 0CHO-
BAHEE YpaBHeHAS (a)AETKO PEWHTH O6PATHYI
3afauy: HafTW AJA JAHEHOTO XBHHEHHA TOUKY
) NOBOPOTHOTO KpyTra B.

Pempy zas opamepa 38141y Ha HOCTPOSHES

dnr. 57¢. BOBOPOTHECIO KPYra JAA 4-MapDHHPHOTO MOXAHH3NA

CMM,C, (dur. 57¢) ¢ HeNORBRREWME NEHTPAMH C u C, ® n0oAocoM MrHOBEHHOrO Bpa-

megns P. IlposereM na CM, Eak ua JHAMETPS. HONYOKDYRHOCTD H saTeM H3 neaTpa M

TpOBCAeN AYPY OEDPYEHOCTE PaiHYCaE PM xo mepeceueHHS € H33BABHEOH HOXYORPYH-

HOCThIO B TOuRe L. OQmycTEM DepneHARKYAID MB Ba CM. Touga B 6yaeT NpBEAA-
© XeEATh NOBOPOTHOMY EPYFY. .

CosepueHHO TAE &Ke NOJYIHM TOURY B, 8aC,M,, & depes Tpm ToukE P, B = B,
npoBejex TOBOPOTEHEA EPyr, B KOTODOM K upepctaBiseT TOYEY HOBOPOTA. Copasen-
XEBOCTE NOCTPOGHES BENHEA H3 HONOGHA TPeYroAbHHEOB (ML 3 LMB 2), 2a OCHOBAEHB
XOTOPOTO MOXKOM HANUWCATH:

cM__ ML 27
ML~ MB r  MB’

T.-0. PAHee MOXYY6HHO® COOTEOMEHHO 0.

§ 21. ABmHEHWEe HOHSMENASMOH CHCTOMBI, umeiouIeli HOMOABHIKHYIO TOURY.
Fean HemsMensoMad CHCTeMa HMEeT HOUNOIBEXHEY TOUEY, TO €6 ROJOMEHR®
p OPOCTPAHCTB® MOEeT OHTs BOOJH® ONDEJEISHO MECTOM IBYX ee TOYeR, He
YeEAllRX Ha OfNEOf ® Tofl Me mpaMoR IHRER, upoxoismed 7Wepes HEHOABEEHYI
Touxy. Bcero yao6mee Gpars 8TH TOYKE HA opgolt u ToRk me cdepe, UeHTP
RoTopofl ZeBET B YKASAaHEOH HOMOEBHUEHOH TOYEE.

Iycrs HaM AREW JBe TaRKHe Touku. EcIH mpOBeASM 1eépes oTR TOUEE IYTY
60JBNIOFO Kpyra, TO OHA NpH BCAKHX NOPeMOUEBHMAX CHCTOMEN Gymer nepeMe-
mATECA 10 LOBEPXROCTA CBoel cfep, OCTABAICH ayro#f Goasmoro Kpyra Xapag-
TOPESYA NOXOEEHA® CHCTOMB NONOEEHHOM aToll Ayrd, NH CBEfeM BONPOC O ABE-
KOHEH HeA3MeHEseMo# CHCTOMH © HeDoABEKHON TOYEOR K S0OPOCYy O IBHEEHEH
AYTE 00 [OBEPXHOCTH HIAPA. '

Teopema 4’ Anamepa. Besxoe nepenewyenue HEUIMEHACMOTE CUCTEMBL, UKEIO-
uwest HenodguICHYw MOYKY, Ul oOnoz0 noaoxceHusn 8 dpyeoe moxcem Juimb NOAYUEHO
00HUM MOBOPOMON OKOAOD OCU, NPOXOTRWeEH “epes HENODBUNCHYID MOUKY.

Mycrs ayra AB (§ur. 58) XaparTepESYeT UOAOECHWS CHOTOMH B KXAHEH#
MOMOET ¥ NyCTh HDE NepeMelleHEH mocieimefl OHa NEDEXOTET B TOIGHEHHEE A'B,
ocraBafck Nyrof Goasmoro Epyra. COeAHEEM TOYEH A ¢ A" g B ¢ B’ jpyranz
GoapMEX KPyroB, pasfgesnM Iyr AA’ BH' uomosaM & depes TOUEH JXelenus E
¥ F mpoBemem Ayra Gorpbmoro KPYyra DEPOSEABKYIAPHO K AA, m E BB
gycTh UPOBcEOHENE JAYId  HepeceyanTea B TOURe C. CoegEpuB [IyraMe

woxa ;)REM“ CTpOroe JOKASATNBCTBO $OPMYNH (¢) MOXERO HARTH B KYPCAX NPHENafHOR
B . . . .
2) TIpaume CL u. ML, G,y B M)L,, ®ak HewYRHH® M4 HOCTPOGHESR, HA dar. 57 ¢ B¢
TDOBSAGHET. !



‘Goxsmmx mpyros rowkm A. A/, B, B’ ¢ C, mnerro ycmorpers pasemcree
cdepruecknx TpeyrombaEgor CAB u CA'B', mmeommx Bce Tpd CTOPOHH pas-
HHKH, TAE K3k _

~ AB = —~ A'B!,

Kak OfHa ¥ Ta e Ayla M, KPOMO TOro:
~CA=~CA | ... @
~CB =~ CB,

910 cre1yer A3 cmefyomax Qopmya cpepadeckoi TPBTOHOMETpAX ANd APAMO-
YrOXbHENX c(PepAUSCKAX TPEYrOAbHAROB!
— — —
¢0s CA = cos AE . cos CE,
— — "-'\
cos CA' = cos A’E- cos CE.

Tax gax ™ AE = " A’E no nocrpoenHio, TO
CIeJOBATA I BHO,

— o~
cos CA = cos CAS,

AHATOLETHO
cos CB = cos CB/,

4TO R NOR23ETBAST DABEHCTBA {«).
Ecnm rtemeps DoBepEYTS cdepmieckni dur. 38,
rpeyroasenk ACB oxono momoca C muam, uro
0xB0 ® T0 ®e, okono oce OC ma yror BCB/, paeaufi ¢, o CB comseres
¢ CB' 2 ACAB cosmager ¢ ACA'B’, tak wro AB sa#imer wonoxerme A'B'.
Taxmm ofpasom, BEIEM CDpaBeJIHBOCTh -YEKA-
8aHHOA TEODEMH, KoTOpaa N3eT BOSMOKHOCTH OPEJCTA-
BETh ODOCTO BCe HEOPePHBHOE JBREKEHMO CHCTOMH,
EMelomed HONOJBHARYIO TOUKY.
IMonoxau, 4ro Bce HeNpePHBHOS ABEKEHH® CH-
CTeMK ODOHCXOIAT B NPOROLKEHEE BPOMOHH {; AeJHM
ero Ha GeCKOHEYHO MAJHe IPOMeRYTER Al H OTHCKH-
BaeM OCH, OKOI0O KOTODHX HYXHO BPaIlaTh CHOTEMY,
906K H8 DOJOXKOHHsA, COOTBETCTBYKOINEr0 HAYAXY
EaEJOT0 TaEOr0 OPOMERKYTKA, NDEBECTE €€ B OONO0-
MeEwe, COOTBETCTRylOM@e Eosuy ero. Bce aTE ocE
Bpamenns GyAyr, 09eBEIHO, NPOXOLHTH 9epe3 Hemo-
geExEyo T109Ry. lloctpoemmoe rTakmM  06pasoM
BOOGpaEAGMOe ABUWKERHe, OYeBHJHO, Oyaer BooGme
OTIEYATHCA OT HCTHHHONO JBWREHHAA CHCTeMH, HO
O B EOHN® WJE B Hauale OpOMOXYTEOB Of oOHO Gyrer
Our. 59. TOXRIECTBEHHO ¢ UCTRRHmM. IloaToMy. HeN MeHbIe
. npoMewyTok Af, - TeM OoZee BOOGPAKIEMO8 IBH-
FeHHe NOAXOAAT K JeBCTBRTNsHOMY H, HAROHeN, ODE A! DAaBEOM HYMO,
o6patmrca B JeECTBHTENbHO®, KOTOPOE B UPOACTABAAET c06010 pAN IOCTEIOBA-
TeNBHNX BDAMEHRH CKOXO o6cefl, DPOXOISMMX Uepes HONONBUKHYI TOTKY, —
OCH 3T HA3MBAIICE MTHOBeHHKME OCAME BPAMISHHEA. YruoBas CROPOCTb,




¢ KOTOpofi Rajo BDPAUIATE CHACTOMY R JAHEWA OPCKOHEYHO Walutii UPOMEKYTOK
BPEMEHA ORONO COOTBETCTBYIOOM MTHOBEREHOH 0CH, HASWBACTCA MCHOBEHHOR
yrAOBO# CROPOCTHIO. . '

Ecan oTMeTETh BCO IOTCKEHAA MLTOBeHHENX OCel BPaMEHAA B MPOCTPAHCTRE,
TO MO1yYEM 8€KOTODHR ROHYC, ¢ BEPIIEEOR B HENONBHGHOM TOYRE; BTOT KOHYC
Ha3HBaeTCA EOHYCOM HENMOZBMKEON AKCOEAHW H UpEICTAaBIfer, IO CKAIAHEOMY,
reoMeTpPHTECKOS MecTo océli BpameHgs B mpocrpascrse. (OrMedad ke TONOXKOEHA
MFHOBOHRHX OCell BPAMEHEA B CAMOM Tele, MM HOIYIEM ApYTof KOHYC, KOTOpPHE
HA3HBAETCH KOHYCOM MOZBRAKHOR akcOmAb. Korga craEeM XaTBTh BTOPOH KOHYC
no mepeomMy {(¢ur: 59), TO Rammad INEEA CONPAKOCROB@RHR, — HAUPRMED
anggs  QC, — 6ymer NrEOBeHBOM OCLK BpauleHuA; BCe TOWKE, JeXRAMHe
H3 9Tof NHHEE COOPBKOCHOBEHRA, He NOMKHN RMETH CKOPOCTEH B DACCMa-
TPEBAEMEH MOMEET, Kak TOYKM MPHOBeUuyo# ocCy BpamleHas; 9T0 (OKABHIBALT,
910 MH AOIEEH KaTATh OJMH KORYC U0 XPYTOMY ' 6e3 CKOABKOBUS (Teopema
Ilyagco).

§ 22. D6wui cayyad ABHKERWA CHCTEMBl. Paccuotpum Temeph fBAXKeHEe
cB060IZ0% HemamenseMol cucTewn. 1l0s0RedEe TAKOR CHCTENH RBUOJHE OIpene-
JSTCA MECTOM TPeX ee TOUEK, He JeXKaMWX HA ONH0H NPuMOR.

demma. Beakoe nepemeugenue ConGOONOU CUCTEMB  MONCHO  ROAYHUMD
ROMOWNIO 0OHOW NOCMYRAMEILHOL W OOKOI0 GPAUAMEAVHOL OBUNCEHUS.

Tlojo®EM, UuTO TOYRE, OIpPENEARIIES U0 0XeHEE cmcTeMs (dar. 60),
cyrs A, B n C ¥ 910 JaEHad CECTeN2 [ePEM-CTAIACH U3 NO.I0KOHEA ABC

B noJoxenne A'B'C/. Coennaae TOZKY
% A ¢ A, cooOmmy Beed cCECTEME TAKO®
DOCTYIAaTeABHO® [BAKEHWS. 9TO-
65 TOo9ka A HpOmMER UPOCTPAHCTBO
AA’; tomea B u C mpotinyr mpn sroM
mpocrpagerso BB' m CC', mpr gex

AA'H BB H 0N

Hogoe nonoxenne cuc eMbl onpe-
nexeTea tonkamg A', BY, C" m, rax
Kak M coo6maid cRCTeMe DOCTyna-
TONBHOS [BUKEHES, TO CTODOHH Tpe-
, yroapumea A'B"C' 6ynyr pasEnm ®

®ur. 60. TAPALIEIRN CTODOHAM TPEyrONbHEKA

: ABC. Tar =xag, jxazee, Tpeyroib-

pern A'B'C" m A'B'C' mwewr ofmyo rouEy A', TO, Yro0m DOOPEMECTHTH

cEcrexy m3 moomemrs A'B"CY B moiomemme A'B'CY, mocrarovHO coolmuth el

BPAMATENBRO8 IBEKEEEO OEONO HOKOTODO# OCH, MPOXOIAIIEH 16pe3 5TY TOYKY A!
(no Teopese x’Axambepa).

Hras, neficTBATEIEEO, BCARAZ CACTENA HEHSMEHAeMAd MOEET OHTE mepeMe-
mena B 0608 APyroe NONOKSHRe TOMOMBIO OXEOIO NOCTYNATeILHOrO B OXH0TO
BPAMATAIBHOTO NBHROHNAL.

3aveTEM, Tr0 MOKEM NOCTYOETh W AHAYE: CIODEA MOEEO COONMATL CHCTOM®
BpAMATENbHOS ABHKERES, 3 1OTOM Y&Re NOCTYIaTeIbEOe, MEPEJBRHYB €0 B €6
LOBEPRYTOM UONQKEHNE Ha OMpEeXrIeHHOE TPOCTPIBCTBO.

Teopema Hlang. Bcaxoe nepemewjenue c60600K00 MEAG U3 001010 NO&O~
dceMUR G OpyIod MONHCem Goimb NOAYNERO OOHUM GUWMOGHM OBUNCEHUEN.




HaOpapEM 0O 2z. TakEM o00pasoM, HO.4yIaM

310 — caMas 06mad Teopewa O MEpPeMONeBHAN Teda. [loXomwM, 970 cHCTeMe
(¢ur. 61) coobmeno HeEOTOpoe LepexemeHHe, KoTOPOS, KA OCHOBAHHE NPERWEY-
mero, Moxer OWTh 3aMEHERO OXHAM [OCTYHATOILHHM ABRKXKEHEeM AB R Bpame-
HEeM OKONO OCH zZ. PasloREM DOCTYIATeNbHOe NsBReHEe AB BHa 1Ba B3aHMHO
nepresneEysspine., AC u CB, npm uem AC

TpY NBUKORES:

1) BpamaTeNsHoe OROAO ZZ,

2) mocrynarearroe AG, HanpaBIeHAHOO
BBepX HO OCE BpamleHDA zzZ, H

3) uocrynatexssoe CB, nmepmesnurymsp-
HOO OCH BpalIeBnd.

Ilposesen maocrocts N pDepneBfusky-
IADHO OCP zZ. TOrAa mepBOe U TPETHe NBH-
ReHHA EKaxYT HeKOTOpUo JIBEJKGHKG. napanx-
aexvuo inockocr® N (moromy. aro CB || N),
EOTOP0®, Ha OCEOBABHE NDEIHIJINEro. MOXer E
6hTh TOTYIeHO ONHEM TOIBRO BDaMleHHEM S
TeXa CKOJIO HEKOTODOA OcH 'z, LepueHinky- ®zr. 61.
aapEOR wiockocTy N, 910 IOCTeJHS® Rpama- .

TeibHOE JAsKKeHEe BMecTe ¢ nepewemenmeM A'C/ — AC, zampaBIeEHSM OOp-
NEHEAEKYIAPHO K IIOCKOCTA, B JAcT B Pe3y¥bTaTe HEKOTODOS BMBTOBOE ABRIKEHHO.

OceooBnirasch Ha 310t TeopeMe, MH MOKeM BCerfa BAalTH TAKOM BHHT
B COOTBETCTBYONYX eMy raBey, KOTOPH¢ OH N03BOAEIM OCYICTBETH Tpe-
Oyemoe mepememen®e Tena. Jaad 9TOro JenaeM rafky HeNONSEXRHOE, CKpem-
IfeM TeN0 HEMSMEHEO C BHEETOM K JaeM BEETY COOTBeTCIBYIONEe YrioBoe
IepeMeIeHae.

Nycrs 2z (gur. 62) Oymer och Takoro BeBra. [IpEMeM ee 8a 0Ch ORIPEHADA
¢ PAZEYCOM, PABHEIM eAMHENS, B Da3BepHEeM pTOT meaaap B npaMoyroasarx OFRP.
' Oraomex uo ero cropowe OF nammy
| ON =¢, rjie @ ecrh yrioBoe mepeme-
R meaye, Ha KOTOpOe HALO OOBODHYTH
Tex0 0010 ocu zz, a Ha cropome OP
ornoxay OL =4%, rie A=AC (ck.
OpeANKymBH YepreRk) 6CTh MOCTYNa-
TeIbHOe HepPeMeleBH® MO OCH BHETA.
Moctporu npaxoyroarank ONKL =z

[0

£ auaroEads ero OK gpomomkmm ao

. Fl ~~ uepscesemes cmpamod FR B roure G.

N / HapepmeM  Temeph  GpAMOYTOJBERE

2 OQGF ma umasmEnp. Torma amaronanh
dur. 62. OG # jacr Hapesky BEHTA. DBsas

COOTBOTCTBYIOMYK rafixy Ry m yEpenas
ec HEIOABP/RHO, YBEIEM, YTO NDE HOBOPOTE HA Yrol ¢ BRHT K BCARCS COAd-
HOHHOE C RHM TeXo HOABEBYTCA BBEPX HA BHCOTY A.

Iomssyacs Teopemoft Illang, womEO ReCEMa MPOCTO MOpPEACTABATH cebe
HOTDEPHBHOE IBMKEHHES CBOGOLHOTO Tesa. Jemdd BpeMs, B OpONONKEHNE KOTO-
poro DPORCXOZET NepeMemeBHe CHrTeMH, HA GeCROHEHUHO MANKO TpoMeR YTKH
I OTHCEMBAGM COOTBETCTBYION[UE BRHTOBLE OCN, OKOIO KOTOPMX JOLREH
NPOMCXOLATH COOTHETCTBYIOMUe BUATOBMS IBRKCHEA (PAaBHOMEpPHHE, C YrAOBHMY
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Ap Ag '
CKODOCTAMH ;. 47, . .., K13 KaKIOro TPOMORYTKA, 4ITOGH H3 MONOKOEES,

COOTBOTCTBYIOINEI0 HA9aly RAMAOT0 MPOMOKYTRS, NPHABONUTD TeJ0 B NONOKOHHS,
COOTBOTCTBYIOIIe® EOHNY 9Tor0 NPOMEKRYTRA. PAX TaxEx BHETORHX XsRKeHHH
TeM oJee HONXONAT K AeHCTBETEISHOMY ABEKOHZIK, YeM MeHeo 9leMeHT BpeMeHn Af,
a mpuE Al GeCKOHOTHO MANOM MN ¥ LHOIyddmy NeACTBUTeNsHOE NBAKEHZE. TaBEM
00pa3oM, BCAKO® ABHMXOHAe 83 GECKOHRYH) MAINH IIPOMEAKYTOR BDOMOHH MOKeT
OHTH pacCCMATDABAGMO, K3K OZHOBPEMOHHO® CKONLKOHHe H BDAMOHAS OKOIO
HOKOTOPO! OCH, KOTOPAd HABHBACTCH MINOGEHNOW OCHIO GPAUEKUR % CKOALICCHUR
u o0nagaeT TeM cBOECTBOM, YTO CKODOCTh BCAKONW ee TOYRE HANpa-
pieHna 0o Bel# camod. llpe srow ABMKeREE MrHOBeHHAA YrioBad CEOPOCTS
BLPAKAETCH depes: ‘
. Adg ag

® = lim Y3 =I5

rie Ap ecTh YrI0B0S HEpENGIIeHRE 32 IPOMEKYTOE BpeMeHE Af; CKOPOCTh Ke
. Ak .
MOCTYUaTEJIPHOr0 JBEROHEA, DABHa# lim 5 (CKOPOCTE AXS HOCTYHATENBHOL

ARAXEHUS 6epercd 33 TOT KO MNPOMEXYTOE speMeBH Af) HASWBACTCA MINOGEWHON
cxopocmero  cxosvocenus. [eoMerpHIecEoe MECTO MCHOBEHEWX ocell BpameHAS-
CROIbXEHEA B IPOCTPAHCTBS 0OpasyeT HEROTOPYI I¥HeliyaTyi0 OOBOPXHOCTS,
KOTOPAS HABHBABTCH HENOOSUNCHOW axcoudosk B HMOST COOTSETCTBYHMIYIO ed Take
AMEeAYATYI0 OOBEPXHOCTE B T8Ne — 700GUNCHYID AXCOUDY. :
CoerHEdB BTOPY HOBGDXHOCTh HOH3MEHAeMO ¢ A3HROH CHCTOMON, UOXYZEM
ABAKeHEE BCed CHCTEMH, ©CIH BACTABAM BTODYIO NOBOPXHOCTh KATATHCA CO CEOMb-
' &eHHeM no mepeoli. CONDHEACAIOTCA JTE OOBEPX-
EOCTA 10 06pasyiomefl, cA1y:Raled MTHOBEHHOME OCHIO
BPaI@EAA-CKOAbKEHAd.

Ilpume poM mONOGHNX [DOBEPXHOCTOH MOKOT
cry/uTh OpEomoamA  rmmepGonomnm  (far. 63).
Hanaras oges remep6onoupf B3BecTANM 06DasoM
Ha ApYyro¥, yBHAEM, 9TO OB# CODPBEACANOTCA MO
HeKOoTOpok mnpamoi AB (ofpasyiomed), cayxamed
MTHOBOHHOK) OCBI0 BpaMeEAs-cKoIbKennd. Urolu
ODE EaueEMA HOJBREHOFC rROEPOONOMIA MO He-
NOABEEHOMY NpPOHCXOREAC CONPHEKOCHOBEHH® @O
mpaMOl, BEeOGXOAEMO BMECT® C HOBODOTOM HDOIBE-
BYTH HENOIBY:AEAH rHnePGOION] ReCKONBEO 1O 06pa-
syiome AB co CRopoctsi0 CKONbEEHES, TAE E3E
B NPOTHBEOM ClIy9ae CONPEKOCEOBeHHe 9JTAX WUO-
BepXHOCTeR C8IaeTCA CONPAKOCHOBOHEOM B OLHOR
TouKe H HCKOMOE EAME J[BREEGHEE He 0Cyme-

" @ur. 63. crearcg. ['muepSomomzaMd OCYMOCTBIAETCA NBEKE-
) HEe, COCTOAMES M3 XABYX Bpame=EHd OKoxo oced
He IapAINeTBPHNX H He Oepecexalommxcd (rAmepOoIoEifme 8y6IaTHe KOIECA).

B acTBWX cayuasx, IpA ABEKOREH, DapsiielbHOM HEKOTOpOf MICCEOCTH,
NOBEPXHOCTAME AKCOHA OYIyT CIYKETh NOBEPXHOCTH NANWHAPATECEUD; 3 UDH
JBEEKOHEE CHCTEMi ¢ HOOOXBAEHOH TOUEOH -— MOBEPXHOCTE KOAWYOCRHE, BEpIIHHH
XOTODHX IeKAT B HONOABEAKBOK TOURG; B B ToM, H B JPYroM CIy?ae KateHAs
aBCcoEA OyAeT DPOHCIOAETh (e8 CKOIbEOHAA, BAK TO MW yHO BHASNE padble.
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Cnoxenne ABMKEHHH CHCTEMBL.

Ecra pgsmmeEne nedsMesgeMol CECIOMH pacCM2TDHBAETCA OTHOCHTONBHO
Ocof KOODIUBAT, KOTOPHE CAMH OepeMemanTCy B IPOCTPABCTBE, TO LHONYIAeTCA
CI0OXHO¢ [BRKOHHE CHCTEMAEI, CJIAralileecA H3 ZBHXKEHAS OTHOCETEIbHO ocelt
B u3 JeEkenna camgx ocefi, [lofo6Emx =xe o6pasoM MORBO caarath TpH
E.O6cabme IBEROHEH: HYRBO TOALEO BOOOpAasATH, 470 OCH KOODAMHAT, OTHOCH-
. TeIpHO KOTODHX pAcCMATPRBRETCA HMBHKGHEE, CaMB JBHRYTCA B HpPOCTPAHCTBE
OTHOCHTEJBHO JAPYrMX OCeH, 5TE TOCHOZA®E® B CBOX O%epelh NEPOMEmMAIOTCA
OTHOCET8ABBO CREAYIOMEX O0ceR B T. X

§ 23. Chomenne nocrynaTenbHeix ABWHOHMA. Ecim cmcrema psmmerca
MOCTYUATBWBHO, ¥ OCH KOOPXRHAT, OTHOCHTENBHO KOTOPHX D3CCMATPHBAETCH
ABHAKeHRE, CaM¥ NePEeMOMATCA NOCTYNATeAbHO, TO HONYTAETCA CIOKHOS BEKPLHE:
OUpeleNHM ero XaparTep.

[ycre pammas cmerewa ($nr. 64) B OTEOCPTENBHOM JBHRGHHE HMEET CKO-
DOCTh %, & B MepenocHOM w. PaccMOTpEM gBBXKeHRe KakuX HEOYAL AByX TOUEK
A u Barofi cecrems. Tak kak B mocry-
0aTeJbEOM JABEKEHEM JBEKCHEE KAKOH z
BEr0yqs ONHOM TOURE COBepIIAeTCA
¢ TaROK ke CKODOCTBIO. € KaKOK
' [epeMemaeTcd BCA CHCTEMA, TO EaKR134
m Touek A @ B Gyger nmmratscd,
BMes B OTBOCHTEJNbHOM NBHKCHEN CEO-
POCTh %, 3 B OEPEHOCHOM NBHKEHHA
ckopocTs w. CroXBB 10 NPaBRAY Da-
paliesorpaMa CIaralompe CEOPOCTM
oA EAKAOE TOYKH, noxyumm abco-
IZIOTHYI0 CKODOCTH CRQKEOIO IBAREHAS,
ups weM alconlTEREe CKOPOCTR TOIER
A 1m B, paBHO Kak H BCex ApYrHX,
fiylyr paBEM B UapanmeNsnLl.

JMedcTsareabao, ne rpyAHC AORA- dur. 64.
8aTh, YTO CKOpPOCTH ToYeK A ¥ B parmEm
H DAaDajiJesbHN MexIy co0ofi. OCHOBEBASChL HA ToM, 9T0 DpPHM HOCTYUATENbHOM
ABRKEHBW BCe TOYKE CRCTOMH HMEKNT paBENE H OAPANIGNbHHE CKODOCTH,
8 OT CIOKEBHA COUTBETCTBEHHO DBBHNX M NApaiIeIbHEBIX BEKTOPOB BCEraa
OOFYYEM ONATH D2BRHE ¥ Oapailelrene BeEropw. Ms toro, uro abcomoTHHS
CROpOCTA Todek A # B paBaN H NapasiedsHH, CIeAYeT, YTO aGCONKNTHOE ABUEEHEE
eCTh TARXKEe OCTYIITAAbHOS.

Tasem 00pasoM Bce BWBOROHHOS MOXeM (OPMYIAPOBATH B BEIe CleAylomen
TEOpeMh.

Teopexa. Om caomcenua dsyr nocmynamermsix dsuNcenuss noxyUaemes
JGudceHUE MAXIHCE NOCMYNAMEINNOE CO CKOPOCMYIO, DASHOT  IE0MEIMPUNECKON
CYMME CKOPOCNER CAAIUEMBIT ROCIMYNAMEAVHNT OBUNCCHUR.

OT0 pacCYXICHEE WMEOT MECTO H JI# HeCKOABKEX JBHAKEREH; TORLRO
8 TOCIHeRHEM CIyYae¢ HANO BMECTO OPaBUIa NAPALjJelorpaMa BOCNOIb3OFATHCA
OpaBEAOYM MHOTOYTOXBHEER, B EOTOPOM SaMWEAIOIAA CTOpUHA OFAET B pAKATH
CKOPOCTh 36CONIOTHOTO HOCTYOATEABHOTO RBHKEHAZ.

§ 24. Cnromenwe BP3WATEALHOrO ASHMEHMR W NOCTYNZTENbHOID, NEPNEH-
AWRYAAPHOIO B OCK BpaueHud. — Ilpexge, 1eM NmpRCTYOBTh & BubBULY DpaBUIA

Hyxoncket.. Tevpermascras mexammxs 9. I . ]



CHOWEeHWA BDPAMATIBHOr0 ABREEHWS ¢ UOCTYDATONSHEM, ME XOIKHH YCIOBETLCH
OTHOCHTEASHO IpadauecKoro H3oOpakedds BCeX (AKTOPOB BPRMIITENBHOTO IBA-
KeHWs BpameHEe OpmRs10 XapAKTEpHSOBATH REETODOM, MAIOIMEM UON0KEHHEE
¥ HaNpaBNeHWe OCH BpamleHm# B mpocrpaHcTBe. Jis goryseEns storo sesm pa,
O0 0CH BpAINGHHEA OT HBKOTOpOK €e TOYRW B YCJIOBAHX OKHHKUNAX OY‘R.II&I[HBS.GTG”
BEJIATHHEA YTIGBOA CROPOCTH, COOTBETCTRYIOMAS PACCMATPHBAGMOMY BPAMIAtelsHOMY
ABRXEHHAIO, OPH Y6M 5T3& BEIMYAHA OTENAZHBALTCA B TaRYI0 CTOpOHY OT YOOMSA-
HYTOM TOYEH, YroOH, TIafd ¢ KOHOA OTJOAKEHHONO BOKTOPA HA €ro HAYAJO,
MW BHACNW BPRMEHAG COBEPMAIOIEMCA N0 HANDPABIOHAX TaCOBOR
CTPONER.

CoBoxynmocrs HOCTYNATONBHOrO B BPAIIATONLHOTO AEAMEBEA MOXEO BOG-
OpoE3BeCTH Cleiylommm ofpasoM. BooGpasas gmce O (fEr. 65), morymud

Y
]L
pras = :.Jo
_Qo)/ /\o‘/ «QC C

Par. 65. dur. 686.

BpalIaTECA OXONOC 0CH, REOTNDAA YRpemIeHa B croftke B, Hemonpamuo crosmed
Ha mmardopue Tedexir D Ecim nmcey O coo6mmu AsEXeHEe BpamaTedbRoe,
a TeIOXRKe — HOCTYOATEIbHOS, MNOTAHYB 33 NPAKPeNMeHEY kK HeE =mETH E, 10
B OoayusM Tpebyemoe CIOXHOe, IBM:RGHE®, COCTOAMEe H3 MOCTYNATEdbHOIO
B BpAmaTeIbHOro.

IIyers O (¢ur. 66) 6yzer TOYKa mepecedseHAs OCA BPATIEHHSA ¢ HIOCEOCTRIO N,
mposenenHO# dYepes Aam Npulop maparzessHO Ioay. JBamkeEme M060% ToUKE
aEcka O6yper coBepwarhcA €O CEOPOCTHI0 NOCTYOATONBHOTO JABEReAWs
# CO CEOPUCTBIO, COOTBeTCTBYIOmMed Rpaimenuio REcEa 0E0x0 oce OK ¢ yraosod
CKOPOCTER) 0. Ilna Bcex Touer cmcreMu, He Jemamex Ha JEEAR OC, mepoesju-
KyIADHOH K HANDABIGHHAM OCH OK ® crOpoCTE w, HOCTYNATEIbHAA CEOPOCTS W
COCTABIAGT HEROTOPHE YIroI CO CKODOCTBIO, DOpOBCXOJAmMER 0T BpPANIEHEA,
® TOIBEO X8 TOYeK, Jemamex Ha JHEAH OC, ofe sra ckopocra OYAYT Hampa-
BIGEN OO0 OLEOX OpAKOH.

Byrex uckaTh B CHCTeMS TaRy TO9YKY, aGCONIOTHAZ CEOpOCT KOTOpOR
paBEsaack O Hyao. Bostvem Ba xmEer OC kaEyo-Eebyrs Togry M
B DRCCMOTDEM, LOJ BIGARHEM KAKHEX CRODO-Tel OHA3 uepeuemaercd. TodYrRa 9Ta
AMeer CEOpOCTh 0, HANDABIGHHEYI0 Ha ¢arype 66 Hampaso, H CROpOCTH
paBEyi0 @ - OM, T.-e. yrioBoE CEOpOCTA BpPAINEHEA OKOIO HeHTya O, NOMHO-
®OEHOA HAa DAJEYC BpAIGHRA; BTA CKOPOCTH HANDABIGHA BATEBO.

Iloamimem Ttemeps rtakylo Ttoury O, u9rofM gas Hee ynomtersopsnocs
yonosge o, 0C = w; oTCIOL HMeeM:

K
o]
Yo
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Torga takas Towka C B. J4BHNE MOMERT GYZeT OCTARATHCH HENOABRRYOA, H BCO
ABEK@RHE CBEJOTCA K BDAICHWK OEONO 9T0d Hemogsm®EOR toury C (RoTopas
TpeNCTaBiaAeT Ce]l MIHOBERHOR OCH BPAMOHUA) ¢ BeEoTOPOR yrioBoi ¢KopocThiv Q,
tie @ ecrb MrHOBeHHAS YrioBad CEOPOCTh CHOMKEOTO ABHAKEHRA.

Jus oupenenenzs Q sameTHm,
910 To¥Ea O B OTHOCHTEXBHOM JBE -
FeHuu (TpE BPAUeHMA TECEA) CEO-
pocTE He HMeer, OT IBHReHHS Ke
HePEEOCHOI0 (RepeMemsEEd TeIeX -
EH) OHa II0AY9aeT CROPOCTs w;
HO Tax Kak, ¢ APYrod CTODOHH,
nepememenue TOIKE O MOKBOTAR- | A
Xe DACCMaTpUBaTh, KAE CJEICTBHO
BpAINEHRA OKO2Z0 MTHOBEHHOH® OCB.
cuex koTopon ecTh Touka C. ¢ MrHO
BeHHOR yrioso# cEOpocTEE Q. TO A
MOEeM HAINCATH:

Q.0C=w;

HO
w==w- 00,

OTKYAS
Q— w, @xr. 67,

Ilpr a10M yruoswe cEnpocTd @ u € HaOpaBieHW B OZHY B TY KO CTODOHY.
Orciopa caeayer:

Teopema. Om cao0icenun 8paMAMESLROW OBUIMCENUR U NOCYNAMEIVHOL)
NEPREHOURYAAPROIS K OCU SPAWEHUR, ROIYNALMCA OBUNCENUE BPAWLUMELLHOE
OKORO OCU. RAPAAIEABHOU NPEHCHER U € NPEACHEU YLI0B0L (KOPOCIDBY ; HOSAA

w
0Cb GPAUEHUA OMCIMOUN OM RPENHCHER HA PACCMOANUY - , 102 W — cKIOpoCML
HOCMYNRAMEILNOI) OOUNCEHUR, @ O — MINOBENKARA YLAUBAR CKOPOCIND. '

Hraxk, spech pevs BJET O MIHOBEHHHX OCAX, KOTOPN® B KaROHA MOMeRT

BDeMEHN OYIYT HMETh DPA3NHYHKG INOJ0NKEHBA; 6cIy HOCTYOHaTeldbHO® H Bpama-
w

TelbEOe JBBkeHEA paBaoMepEn, T0 OC = = = const; modTOMY reoMerpEYecKoe
MeCTO MrHOBEHHHX OCed s TeJNe CTh NUIAHZD, DPAJEYC 7 OCHOBAHHA KOTOPOTO
(gur. 67) paser OC = >-. Ecum e, EpoMe TOr0, HOCTYUATENHHOE IBRKGHES

[
HpﬁMOJIBHBﬁHO, TO reoMeTpnueckoe MeCTO MTBOBEHHHIX oced B OPOCTPAHCTBE eCTE

DIOCROCTh, HePHEeHARKYIADHGE K BIOCKOCTA N (IIOTOHY YT0 BCEe OCH OEepOesId-
RYJADHH K N) # napailelbE3asd HAODDAaBICHHK HNOCTYHATEILHOT(O [BHXKOHHA,

w
Ilnockocts ara Gymer naxomutecs ua pacctroammu OC = — or mpauoxmReinof

TPaeKTOpud ToukE O ¥ PuCHOIOKRICA C TOR CTOPOH OTHOCHTEIBHO OCE BPAINEUnA
A#CRa, B KOTOPOH CKOPOCTh BDAINEHEA NPOTEBONOJOXHA CEODOCTH BIEICHUS
910 ® 6yJeT DOJIBEKHAA U BENOABMKESA AKCOEAH 414 HAINEr0 IBHNCHUA.
Caomeoe IBHAeHRE NONYIATCA, €CHM NPEKDODATH TOA0 K MATHHAPY MOA-
BEXHOR ARCOMAW N KaTETh NHIEBXp O3 cEodbKeHEMa OO uIockocrs AB,
IO ROTOPOA OyjeT DepeMemarThcd MTEOBeHEAA OCh.
G*



B ofimex crygae, EOTXa NOCTYIaTedbHO® ABHXEHEE KPEBOIUHEAHO H HOPARHO-
MePHO, 3 BPAMATONLHOe TAEXe HEDABHOMGDHO, AKCOMAAME OYIyT KaEHe-EROyIE
ABO TEJIWHADHUOCKH® NOBEDXHOCTH.

[loxbsyAch TOODeMOWw O CIOKEHEH BPAIATONPHOTO IBEXEEMA H [OOCTYNA-
TeXBHOr0, NOPIOHEAREYAMDHOrO E OCHE BDAUWICHHS, MORHO DACCMATPEBATH BOLGME

BCHEO® BpAMATENbEOe IGAEOBNE, Kak

o - COCTABHO®, — BpAMatenbHoe H NOCTYa-
! A ' 7eNbHOS, TAK UTO HEEOTODO® BPAINaTelb-
b HO® JBEReHHe, COBOPHIAKMESCA €O CEO-
w poctsio @ omomo ocm O (dar. 68),

JexRame# B IJOCKOCTA YePTeXa, MOKHO

TEmas * DASTOEATS HA BpAIaTeIbHOO, C TOIO X6
——JC yraoB0fi CEODOCIBI, OKOIO HexoTOpol
A b _ ompenenenioi oca O, mapansenraol
npexael, m MOCTyuaTeIbBO® CO CEO-
onr. 68. pocts w= ., 0C, nepoesfuryI4pHO®

E DJOCKOCTE 9epTeXa.
TleACTBETONBED, 6CTA MH OPEHOCOM OCh BpameHAA ®3 TOTEN O B TOURY C,
10 B Touse O noumEs Oyiem mpmbasurs ckopocth w=9Q,0C mo manpa-
preasic CD. DOro BEAHO H$ TOrO, 9YTO, clarad JBRAKOHE® CO CEOpPOCTRIO &
¢ BpameHHeM €0 CKOpOCTB o oEomo ocE C, moxyds ' EaE pas BpaIleEHe
co cxopocrsio @ ororo oce O, mpm wem Q paemaercs . Ha sroM ocEOBaEmE
BCOTRS MOXMCHO MEPENOCUMD OCH GPAWERUA NADPAAICABNO CaMost cebe, Bpubagsns
COOMBEMCMEYIOWEE  NOCMYNAMesbNOe OBudKenue, CKOPOrMd KOMOPOI0 pasHaG
CROPOCY 60 GPAUAMEIBHOM OGUNCCHUU MOt IMOYKU, 6 KOMOPYI0 NEPENOCAM OCh,

§ 25. Cnomenwe ABYX BpatuaTenvHmX JBwHeHWH orono zsyx fapan-
AenbHBIX 0CeR. JBa BDAMATONEHEIX JBAKGHMS OKONO N3aDAIJGNBHEIX OCel MOKEO
. OpOWsBECTH  CHEXYOMEM  06pasoM: '
BooOpasuM crofiky A (¢ur. 69), Ea

ocH EOTOpO#l BpamaeTcd DaacTEHEKA B, e @
EMEIOMas HA IpyroM konge muais C, é! —me
OROI0 KOTOpOro Bpamaercd Ruck D 8 c
ecIE OpeBecTE AucE D) BO Bpamarels- S———————————
HO® NBHE¢EHS H B TO XO Bpema Io-
Momsp pyucE E Beprers niacTEERY
B, to ® momytEM jia jEcka D Tpe-
6yeMoe CIORHO® JABEEEHRO'),
CHauaga DPACCMOTDEM JBA BpaIe-
HH%, COREPIIAMHASCE B 071ty CTOPOHY.
QgeBEIHO, 4T0 OT COBOKYIHOCTE HTAX
aByx Bpamernd roukE Texa D ge Gyayr
HBMEHATh DPACCTOSEBA OT INOCKOCTB,
NepOeEAREYAAPEOA K OCAM Bpamedus,
& NOTOMY COCTaBHO® RBA:KeHEe Oyaer
mapaxreNsHo 9toft naockoctd. Ilyers O m O' ($ur. 70) Gyayr TOTRE mepecetemEA
orax ocelt Oz ¥ O'A ¢ mepuemgekyaspHol Kk EmM ockio Ox. Hasosex 7epes w

&dur. 69,

1) Camo cofom pasyMeercs, APAREYHe LAACTHEKE B CyeT OTNWIATHCH OT NBIXETHA
ANcka D, B 6yleT Npocroe BPANATOABAGR OKoX0 OC¥ A. B AuabmeduieyM paccMATpAZASICE
TONLKO RBHEXORAE ARCHKA. Hpus. pedaxyus.
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B o VrIoBNe CKODOCTH Bpamenms okoXo arax ocelf, Ovesmmmo, ur0 Bce TOURM

rera D, yexamme ma ocE Ox, Oyayr mMeTs
ocn Oy. BosbMeM OfHY H3 TaRRX TOYeK.
HanpuMep, C— B paccMOTPHM, RaRE® CKO-
POCTE OH& HMeeT B EaK 8TH CEODOCTH
gampaBlesn. Jlerko BmAeTb, 9T0 OTHOCH-
TOILHAL CKOPOCTD 86 # B NePeHOCHad CKO-
POCTh # HAUPABIGHH B UPOTHEOLONOKHEIE
CTOPOEH, P& Y6 KAKZAA W8 BTHX CKOPO-
CTell yBeNEYABAOTCA HO MeDe YARJNEHHA OT
cooTRercTRymAx ocef BpamenEs Oz m
O'A. Crnegosaressso, Ha ocH (Ox Bceriga
woxno Hafitm Takyw Touky C, KoTOpAd,
001334 paBHNMH E DDOTABONONOKBHMA
cKopocTamy, 6yAeT HAXOXATECA B MOKOS.

B paccuarprBaemon ciayise Toika C,
YAOBIOTBODAKMAA ATHM TPeOOBAHHAM, <
MOKeT HAXONRTHCA TOoxbEO Ha ocm Ox

IHEGAANS® CEOPOCTA NapalLleNbHES

2 M A
m.
w?
(<5 )
/W/‘
ol . C Q' "

A

$ur. 70.

¥e:xgy TouRaxn O m O TAE KK TOZBEQ 8XeCh CEODOCTH % ¥ « NPAMO IPOTHBO-
DONOXKEH ApYr Apyry. DBo Bcakom Xe apyrow xecre nmockocrm xOy (dar. 71)

tw

OHA GyAyT RTTA N0 OXHOMY HALNpA-
BICHEK) (eCIH pacCMATDHBAOMAA
r0o9ka Oyger Ha ocy Ox BHe
orpessa 00'), E1E mOX YriaoM; EO
H BTOM E B ADYIOM CIyJae PABHO-
meficreylomas HX He OYAeT DABHA
ayap. Ouemmpmo, Jalee, 49T0 BCe
rosgraTexa D, nexamue va nerma CM,
upoxoxamed sepes Takylo TOURy G
g mnapaanensEo¥ Oz, 6yayT TaExe
HAXOAHTHCA B HOKOe, BGO OHE HAXO-
ISTCE B TeX Xe YCIOBEAX, JT0
a 109ka C. Cregossrensao, nugag CM
Gyaer MrHOBBHHOH OCHI0 BDANICHHA.

Ha ocEOBaEWE nDBBEACHEHX
co06paxeBEE 8aMEJaeM, 9YT0 MeCTO
rourm C, & TOM CaMHM B NOJOXe-
HEe MrHOBeRHOE oCH BDAMEHER
OTpeRelAeTC & B AAHEOM CIYIA6 YPaB-
ECHHEM

o -0C =o' - 0C,
oteyaa nig roukm C EAXOIEM:
0C_o
0C — o

Taxmu o6pasom. ece Teno D Gyler spamarscs B IAHHHE MOMEAT OEOIO OCK
‘nepecerarmet ock Ox. mapanzemdsuo ocw Oz m mpoxonAmed yepes TARYX TOIRY
oo Ox, B XOTOPOE PACCTOSHE® MOMAY UGHTPAME JOIATCA OGDATHO HPOXOpHAO-

HaNbHO YrIOBHY CRCDOCTAM.
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YroGs ompereNnTh MrHOBEHHEYI) YrIOBYW CROPOCTb CHOKHUrO BPAMEHAA,
IpRIOMHAM, YTO YrI0Bad CKOPOCTH, BOOGme, paBH:AeTcA NREeHHOR cKOp CTH JH0OOH
TOYKH, PasleNeHHOd Ha PACCTOSHHE DTO TOYEH OT OCH BpameBEA. TaguM oGpasom,
I8 HamedA IeIA NOCTATOYHO OyZer OIPeSeIMTh CROPOCTh KakoA-a1n00 OfEON
IpousBOJbEO BHODaRHOHA TOYEM. B mamHOM cIyyae yxo6Hee BCero ompexexATh
CROPOCTh CHOXKEOrQ HNBHEEHRA Jias Touek ocm O'A. PaccMorpEy nBm:Eenze
roukr ', mexamedr Ha ocd Bpamenms O'A.

Bpamagcs osomo oce Oz, toura O/ umeer zmme#fEy0 CEOPOCTH

v, = w00
Tax xak 8 1aEENE MOMEHT BpAlUSHEEe LPOACXOXET ORONO MTHOBeHHOR oc MC
C yraosofi CKOpOCTEH €, TO OYeBAZEO:

Q_ Yn @00 _ a(00+C0) _ w 0C+w GO
=coT Tgor T T 6or T T iy ’

H0 TAK Kak
0. 0C =o' CO,
TO

C o ¢ COFe-CO
Q= o =0 +o

Tak Bupamaercs MrHOBeRHA# YIIO8ad CKOPOCTH & CNOKHOro IBEKEHEL. 3aMe-
Yag, 9T0 BHampasleHAe BpameHus 2 OyleT B Ty K€ CTODOHY, uTO H HAUPABIG-
H4A o 3 o, IOTYIEM TAKYIO TOODOMY: OM CA0 WEKUR O8YZ 6pagenust OK0A0 NAPA-
ACTOHNE OCCE, HANPABIEHHHE 6 00NY CIMOPOHY, NOLYUACMOR MINOBEHHOE BPAULENUE
0K0.30 OCK . BAPAAZEALHOU GANNBM. ACHCAWENH C HUMIE 8 00N NAOCKOCIVU, U HANPA-
BAEHNO% 6 MY e CMOPOHY  Y1A0647 CHOPOCING IMOLO BPAIENUS PABHA CYMME YLAO-
BYEL CROPOCIER CABIACKMBIL OBUNCENUTE, MIHOGEHNbIT UEHMDP CAOMHOI0 NEUHNEHUR
Oeaum PaAcCmoANue MeHCoy UCHMPAMU CAAALHHE
08uUdICEHUT OBPAMHO BPONOPUUONAALHO WL YLAOGHIM
CKOPOCAM.
\ Ecam copocTa JMBHEHX BpameHEd @ B o
OOCTOSHHR, TO AKCOMAW DACCMATPUBAEMOTO CIOK-
HOTO ABWREHUA UDEICTABAAOTCA JBYMA KDYTABIMA
NATeEIpavMa (Ha Qar. 72 opegcTaBAeHE CHOAN AX Ha
II0CKOCTh, NePUeHXHKYIADHEYK E OCAM), HOTOMY 9TO
Toaka C Bcerfa HAXOZETCA Ha OLHOM H TOM e Dac-
CroARHE KaK oT ToWkE O, Tak ot Toukn O, B, cie-
ROBATENbHO, TeoMerpaIeckEe ecTa rodek C B mpo-
CTPAHCTEE ® Tele cyrhb NUIMEZPH paxEycoe OC
® O'C, mpE ueM nuumHIp, IPOBEIeHHNA pan@y-
com OC, mpegcraBiaser MecT0 MIHOBEHEHX 0Cef
1 B OPOCTpaHCTBe, A wusmuip pageyca O'C —B Texe.
®ur. 72. Ilpeanoso:REN Temeps, 9T0 CIArAEMHO BpALe-
HEA HAUDABIGHH B pasdme cTopomu. [lycrs O m O
($mr. 73) Oyayr nemTPH cuaraeMHX Bpamesgl © YrIOBHME CKOpOCTIMH
© 2 o, a oce ppamemss OGyayr Oy u O'A |} Oy. [epsoe spamemne
(oxoxo Oy) coBepmagTCA N0 HAUPABIGHRI 4acCOBOK CTDONEH, & BTOPOS —
no ofpatRomy Eenpasleman. Ilogoxmm, kpowe woro, uT0 o > w. Ha
orpesge OO’ Gyayr semarh Towkm, MOIY9.I0mEe OT OGOMX Bpamesnii cKOpOCTH
HaIDaBIGBEYC BHES, A HOTOMY B 3T0M NDOMEXYTRO HONOABEXRHOR TOUKH, T.-e.
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T0YKR. HMEIONIe# JBe DABRHe ¥ TNDAMO NPOTHEONONOKAEE CKODOCTH, OHTH
He Momer, Takaf TOYEA RONKHA JeXars BOpape OT TouEE O. UDOTOMY 9TO TaN
CEOpOCTh OT BpAMEHAA ® OyleT HALDABIGHA B HE 3, & CEOPOCTb OT BDAIIGHAH

Oymer HampasieEa BBepX; ITH A
CRODOCTH MOryr OWTh PaBBE, Tak z

Eagk o >, a AckoMas Tourad O '

6mmzxe k& meETpy O, Hexexm x O. . w2
QueBsAHO, 4T0 MBCTO HCEOMOM %D ,Q

104k C DOJYUATCA M3 yDaBHERHS:

" o/
o T g 177 G

w-0C=00C,
//“ Yu

OTEYA2 BaxOimM: q

C! . . <ur. 73.

Vtak, CIOKAOE BPAUICHWE OyAET EMET:> CBORM MrHOBEHHAMM meHTpoM Touxy C.

Jing ompegeneuns yriaosok cropocrm @ obparmumca k rtouke O' m, samerss.
970 OHa NOXYYAET CKOPOCTh TOJNBKO OT BPABEUA ®, HANDABIGRHYI, MOPH TOM.
EHH3Y, DONYYHM: ' .

2.0C =w-00 =v(0C—0C)=wv 0 — o 00C,

HO TaK RAK:

w-0C=wo"-0C,
0
Q.0C=w-0C—ow-0C,
OTEYA3 ‘

R=w' — o,

Hanpasnenze Bpamerss Oyler B CTOPOHY Bpamenus ¢ Ooxsmed yraosod
CKOPOCTBIO, T.-¢. B cTopoHY ©'. Taxum o0pasoM moayvaeM CHOIYIOmY Teupeny:
Om CRONCONUR O6YX 6PAWECHUE, HANPAGACHHDIL 6 PAINBIEC CIMOPOHB, OKDAQ
NUPAALEIIHDIL OCET, NOLYUUCMER MIKOBENNDE SLAUELKUE OKOAO OCU, MU PAAAEABHOL
CaHHDIM U1 ACHCQULLE 8 0VHOU € HUMU NAOCKOCY. Y 140618 CKOPOCIS 3MOLO CAVWHOL:
BpUUEHUR PABKA PASHOCIYU YIA0BIL CKOPOCMEN CAGIAEMOIT CPAULEHUN U HANPU-~
oaena 8 cmopony Gosvureri. Minoseunsd yenmp CAOHCHOL)
OOUNCERUR DeAUM PArCMORANUE MEHCIY YEHMPAMY CAARAEMUT
SpAeHUT  6HEWHUM 0GPAIOM O0PAMHO BPONOPUUCKAAVHO
YeA08bLM CKOPOCHLAM % AEHCUM CO CMOPINB GPAULAMEAROLO
OBUNCEHUR € 0O.0MER YLA0BLHE CHOPOCIMWO.

AKCOBJH JBHZEHUS B COYCHHE ONOCKOCTBIO, IIOpOeHe
JEKYASPHOR K OCAM BpAII@RHA, HPBICTABIAKTCA IIpw
MOCTOAEHOM OTHOIIOHAA MeXNY YIIOBHIMH CKOPOCTAME Bpa-
MPHEA CHCTEMOI0 IBYX EpYros (§Br. 74). ¢ TeM OTHAIEEM OT
IpeNLIyIero ¢aydad, ro kpyr ¢ mentpor O, coorsercTsyo-

dur, 74. mal DOoXBAKHOA aKCOWEe, OyXeT JexaTh BHYTDH KDyra
meatpa O, CooTBETCTBYIIIero HeUOIBLKB i arcomie.

B uactEOM cayiae, EOrIa CIAraOTCA JBa DPABHNO BDAMATERBHHS
XBHKeHEA. HANPaBICBHWE B OPOTRBONOJOXEH® CTODOHH, T.-8. EOIJA BMEeTCA Tak




— 88 —

EASHBAeMAd WADA3 BPAMEH X 4, TPSILAYMAN CU0CO6 ONpelelesws CIOXKHOTO
ABHXOBEA HE MORBT OHTb OPHJOXKSH, HOTOMY 370 B 5TOM CIY4ae H8 COOTAOWEHHA
R.0C=w-00' 6yzed RMeTs UPOTOPHAIN:

.
00’

@
¢’
B8 ROTOPOR madje:

. O’C — 00;2-w __ 000

7 —

T e —ow 4

B60 pasEocTh ' ~-®=0. 90 DOmMOHHEe He EMEeT PEALLHOTO SHAYGHESA, HO €ro
MOXKHO HCTOIKOBATh TAK

Ecim Oymed cEXaXHBATS ABa BPARMATEJIbHHX  JBEEROHAA, OPONUCXORAMAX
OROJO NapaiNeIbEHX 0Cell X HANDABNBHHWIX B DasHAe CTODOHR C BOCHMA Mallo
PASEAMEMHECA CKOPOCTSMHE,. TO MONYYEM MIHOBEHHOE BPAIOHAE OKOIO OCH, BECEWA
EAJEKO OTCTOAMEA OT AAHHEX oceil; IpH ATOM. 16M MEHRIN® PASHATCA IAHAKE CKODOGTH,
TeM Xanbme OYXeT OCh CJIOKHOTO BpaNlen#s B TeM MeHbMe OyAyT OTAHYATHCA Ipyr
OT IPYra BeXETWHH ¥ U3NDABICHHA CROpOCTeR DABAAYEHX TOYek Texa. Hawomen,
IpH PABHHX YrIOBHWX CKOPOCTAX OCh CIOEKHOTO BpamoHAS yxomaT B OeckoHet-
HOCTh, BCO TOUKH CHCTeME NBHARYTCA € OZWBAKOBHMM IO BeJATBHG H HANpa-
BUGHNI) CEODOCTAME B UNECHBAIOT OIEHAKOBN® TPAEKTOPEH; CIOJOBATSIBHO, BCA
cHCTeM3 JBERETCA MOCTYIaTeabHo. JImHefimse CEOPOCTH JBAREHRA TOIYYaeM,
YMBORAS YrIOBEHE CRODOCTA HA PACCTOABHA OT OCH Bpamends. XOrd yriosad
CKODOCTb B JAHEOM CIYYa8, KAE DasHOCTh JNBYX PABENX BeIHTAE, ¢CTh Beld-
yapa (eCEOHOYHO MALAaA, HO HSBECTHO, 1T0 GECKOEETHO MaJad BeIRATHHA, YMHOXKEH-
Had #a 0eck0HEIHO GOIBIYK, MOKET JaTh. B PE3yAbTaTe ReJRIBHY KoHETHYIO.

JaneyM npsMoe NORA3ATONBCTBO TOT0, YT0 JABUKEHE® OyAeT HOCTYUaTeNBHOE,
Bossmex wa mmeum OO’ (dar. 75) mexzy O m O/ moucy C u ompenenam ee
cropocTs oT ofomx Bpamemsfi. OGe cmaraemsie cKopoctd 0yayT, 09€BUAHO, BAipa-
BIGHH BHE3., [l03TOMY: . :

Vo=t W, =0 -0C +®.0C=0v(0C +0C) =0 00"

Orcrojga sumaM, 970 ¥, He B8a-
BHCWT OT HmoldoxenEa ToIkm C.
¥ BospMeM Temeph BeemHwi Touky O
B ODpeAelNdM e¢ CHORHYI CKODOCTD.
: Caaraemme cropocra Toukm Cf or
e A Q----@,_-_,,,__._,_____ c' spamesza okomo O u O’ Gyayr

BAUDJBIGEN B NPOTRBONOJOKHHE CTO-
POHH, 8 CIBROBATEIDHO:

v =u —w =0 00— 0C=

—© (00 —0C) =0 00,

Tagsu ofpasoM MH BPAHM, Y10
toukr O m O/, a claeroBaTelanEo E BCA
Qur. 5. cucTeMa, GyAyr BMeTh OIHB3KOBHE WO

BeIHIHHE H HADPABICHHI0 CKODOCTH,

7,-6. CHCTSMa OyNer ABErAThCH UOCTYHNATOABHO. OT0 JIBHXeHRE HArIANHO
HITIOCTPEPYerca depTeRoM (¢Pmr. 76), Ime BpAMeEHRE OEONO LEHTPA O = pasnos,
HO TPOTHBOIONOKHOS eMy, Bpamexue okoio (, cuaradich, MepeMemaior Napal-




nemsE0 camoft cebe mpawmyw A()Y, a cueloBaTelnso, H BCARYI0 IDYFYIO IPANYIO.
¢ Hell HemojBEREO CBAsaEmyw. OcymecTBIeEEOe DDE HOMOME 3YOYaTHX EoJec,

raoe jpuxeHme (§ar. 77) HOCHT HAIBAAHE
smapagokca (Pepriocconar; sce sy6aaTke # pauxa,
B KOTopulf OHE 3aKkAI0YeHHl, BeprATCH, & EPaiHAs
syGaatka (O, XBmxeTCA DOCTYDATENBHO, 9TO KA~
SHIBAGTCA COXpAHOHHEM Halpasiengs XaEEA AB,
HanucaEAOA kpackofl Ea sy6uatee (.

®nr. 76.

§ 26. Cnomenwe BpaIMATENbHLIX JABWIKEHHH OKOAO oOced, nepeceraw-
uuxea B 0AHOW TOYKe. Taroe IBREEHEe MOREQ BOCHDOMSBOCTH CIORYIOIAM
ofpasoM: B BepruranbEOA crofire A (¢mr. 78) Bpamaerca Mydhra B wmomompie

pysoaTer C; k mydre B Dpmuerarm BakioHEHE
puvar D, Ba xordpmi EHajer Bpamalomafica
auck E. Ecair coofmpM amcky BpamarensHOe
ABEZXOHHE H B TO X6 BPOMA HAYHOM BpPAMATDH
uydry B, T0 ¥ moxyuam Tpebyemoe nsmEenme

Mu womew BapaBee CBa3arh, 94T0 TOYKA
1iepecedennsa OCeHd BpalleHMs Bce BpeMa Oyger
AONOABHKHA, Tak KAE 0HA Ee NONYIaeT CEKODOCTE
ER Or ofHoro spamenms. OCrefosarelsdo, Bee
aBmxeEme meEcka E, mo TteopeMe x’Axaubepa,
NPEBEReTCA K BPAMEHHIO OEONO DAXA MPHOBOHAKX
oceil, NPOXOJAIIAX Yepe3 3Ty HeNOLBEAHYIO TOUKY.
Hoatomy, mocrarosme 6yfer HafiTAa eme ONHY
HeIONBRKHYI0 TOYKY Ea Tene E, wrobm ompege-
JETh BOOJSHO® er0 WrHOBGRHO® 1BHEOHHE.

IIycte 06a mBEKeHAMA NP BSIIAK® CBEPXY
IPOACTABIAKTCA COBEPIIAIOMEMACA N0 HANpPaBIe-
HAM 9YacOBOE CTpeIKE: BpameRAHe MNyprw B
APOHCXOXET ¢ YrI0BOA CKOPOCTHIO ®, A BPAMPSHAS
macka E ¢ yraoBol cropocrsio of. Jdug yao6-

&ar. 18,

crBa rpadmieckoro nso0pakeHud OPEMEM INOCEOCT: MepecexamuExca ocelt sa
OAOCEOCTs Yeprema (gumr. 79), @ MyCTh yracBad CROPOCT w BHPAKAETCH BOKTO-
pox OA, a yruosas ckopocts w'—perropom OB, mpe 9w, R4k OHIO CEASAHO
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ga6aoxatens, rragameli or A k O w or B x O, snarT BpameHwe corepmIalomEMcA
mo coamny. Ha smax serropax mocrposy napamrenorpaum OACB @ jokakes, uro
roska C rena E, copmajawmas ¢ BepmMAAON BOCTPUEHHOTC OAPANIEHOTDAMMA,
8 CIORHOM JBEKGHWZ OYA6T HAXOMMTHCA B PACCMATPHBACMEIA MOMEHT B NOKO®.
TeiicTBRTedsn0, OT Bpames®s o Touka C
IIOJyYaeT CEOpocTh « - DC, HaUDaBICeRHYI® EHep-
OeHAMKYIADHO K OFOCROCTA 9YEpTeRa B BHIXOJH-
Sd N Myl BO8pef H3-33 9OPTeXKa, & OT BPANICHEA w!
N . Touka C mouyurr cropocte o' - EC, xoropas
%" Take OepUSHAMKYAAPHS E TIAOCKOCTH YUBPTviKa,
~ % po ganpasiaesa 3a muocrkocts veprexa (DC m EC
s nepresnueyiapEs k OA m OB); ecam O 218
cxopocTd GxIN DaBEB, TO OHHE, OIarogaps LpoO-
THEOLOIOKHEOCTH UX HAUPABIBHRH, YARYTORAIACH

6m, B Relaemos GmIO O MokaszaHO. PaccMaTpz-
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(
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“ Bas gepTex, MH samevaeM, 1T0 w - DC m o' - EC
DPeACTABIAKNT H3 cefd NIOMAXE OXEOre H TOTO
sxe napaaaerorpanya OACB; Toupk0 B DepBOM

o OpoA3BCAGRENA 3% OCHOBaHHe DIpPHHAT& CTOpPOHA

ero OA, a 8O BropoM — cropoHa OB; mosrToM;
MORHO HANECATH, 9TO

0+ DC = o' - EC,

W, CHOI0BATeNbHO, TouEa ( HaxoiETca B IOKO®, & 9TO, B CBOK 07epefb, NOKa-
BHBAGT, 9TO B PACCMATPEBAGNHE MOMeHT Bce TodEHm, Jexamae Ha aaars OC,
Oynyr BemopsmxuE. llosroMy amHEA ora Oyjer MrHOBeHHOR OCHI0 BDANICHBA
B PBCCMATDHBAGMHE MOMEHT BDEMEHH.

Onpegensy Temeph £, MrEOBEHHYK YIJOBYIO CKODOCTh CIOXKHOTO LBHROHHA.
Nua sroro omycrzM Es ToukE B uepuemngkyaspum BG @ BF ma nmmmm OC
% OA. Toura B Gymer momyuats CEOpPOCTH TOJBKO OT BPAMEHHEA ) MOSTOMY 6@
CEODOCTh BHPA3uTCA npomssezesmeM o - FB, C apyrof cropomm, ecim & ects
CKODOCTE COOXKHOrQ BpAMEHEA, TO CKOPOCTh TOUEM B Jonxea smpasmrhcs
gqepes K- GB. Ilosromy:

<dur. 79,

o F'=Q.GB.............()

Ho o -FB pasro miomagm gapatiesorpauma OACB, xoropas papEsercd
asodgoi umomaza rpeyronsEeka OAC, Tak sro:

®-FB =2 miom. AQAC = nmuom. OACB = OC - BG.
IMoacrauaa 210 3Ea9eEme B YpaBHeHHe (@), HOJYYEM: |
0C-GB=2Q.GB,

2 =0C.

Uro wacaercad HaNpaBJeéHEA BpameHEa &, TO OHO GyNeT COBepMATHCA
B HaOpaBieEm# 41acoBof crpenx® zis Habamgatens, txagamero or G E O,
NOTOMY 9TO 709K B BrBHraercd B3 DIOCEOCTE 3epTeka E BAGIOAATEIIO.

s paccMOTDEHHOr0 CIBLYET TEOPEMa: OM CAOMCEHUR O6YT GPAUAMEALHND
O8UNCEHUTE, COBEPUOIUWSUTCR OKOLO0 BEPECEKAIURUTCR  O0CER. NOAYUALMCR CAONHCHOE
BPawENUE, KOMOPOE GHPANCAEMCR N0 CCAUNUNE U HANPAGICHWIOD OCUAIOHAIN0
RAPAAICICIPAMMA, NOCTPOERHOIO HO CAGIACMMT BPUUEHURL.

OTEYAa
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IpezcraEM ciOXEOe JBEWOEEe Ha HAMeM CXCMATHYECEOM apaGops
IOMOWbI0 RBYX KOEYCOB ONOABAMARPOA W HemozsixkEod akcoma. Ilpm spamenzz
MruosenRod ocx OC okomo AQ (¢fur. 80) womyzmm romyc D, B EotopoM yroa
MeEy o6pasyminpMe 6yaer 2a, ecxs yron AQC= qa;
OT BpameHEA ke MrEoBeEHEOf ocE OC oromo OB ?
nonysnrea koEye E ¢ yraom 23, rae uepes B maseanm W
yrox COB. Ilpmcoepmmms Temeps & mnoxenmHEOR
akcoEte E Kakoe am60 Teno w yRPENHB HOMOXBRA- $
Byl arcomay D, noayumM tpeGyemoe 1BEEenme
T013, eciE OGymeM EBaraTh 0e3 CEONBKEHRA KOHYC
NOJBHKHOA AKCOHJH II0 HENOXBHMKHOM, NDH deM
MTHOBEHHOX) OCBK) BDAmeHmA OYAeT CIYRATH Opd-
waa OC, — amERA conpnrocEOBeBRS 06ORX ROHYCOB.

OGosmayms vepes 7 yroa mexxy OA = OB,
BMeEM 1N BHDaXKEHAS cxopocrs @ ypanHeHme:

=V o'+ o+ 20 o' cos 7,

H IpONOPURIO: dar, 80.
sine __sinp _siny
o T e T e

TR COOTHOMIGHESA HAKOT BOSMORHOCTH ONpeNendTh BONMYEHY YrIOBOH CKO-
POCTE @ CROXHOrO JIBEKOHES.

Ecmn, cMoTps cBepxy, M BMImM, UTO AWCE M ¥ydra BpAmaKTCA B pasHme
CTODOHE!, HAOPRMED, AMCE —IO CTPelke 9YaCOB, 3 MYdTa — NPOTAB, TO Ha OCHO-
BaRER NpaBENa W300pakedRs YLIOBOA CKOPOCTE BERTOPOM, Besrop AO (¢ur. 81)
Mbl IOIKHH OTIOXMTB EHMSY or Toukm O, 3rofw. ridzs ¢ Havama BeKTOpa

Ha eT0 OCHOBAHEE, BHJGTh BDAMEHAE COBOPIIAI-

Fr——————— 8 IMEMCA 0O CTPeNKe 4TacoB. YINOBag CEOPOCTh
“\h CIOAHOTO BDAINEHEA @ ONATH NPBACTABHTCA Ana-
’ \ FOHANBI0 NApAJJIENOTPAMMa, IOCTPOEHHOTO Ha
! \‘ YTA0BRX CKODOCTAX CIAragMHX BpameHRil, B, Tak
| \
: )
! \
e N SR L g
D G
.’ Or
t, .
e e
:4 ,/
r o
A
&ur. 81, dur. 32,
EARk MIHOBEHHAA OCh CI0KMHOTrO BPATICHHES JOXNT IO OXEY CTODORY 0T oceft CaraeMus

BpaleRnfi, 10 AKCOMAH AIA HRMEro CIYIaS NPERCTABAT co60I0 [BA KOHYCA:
semonsrkRuE D (dur. 82) B mozsezuod E, sotopmit Temeps xarmres BEyTpE D,
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RKraccuvecknft mprMep TAEOTO ABRKEHES ODPEICTABASeT C000M 3eMHAad OCh,
KOTOpaa, 61arojaps OpATArZBaOMedl cHI® CONANA (B OTYACTA NYHS), He NPOXO-
AAmed 9Yepes INEHTP BeMIH, BCIGJCTBHE CHJIOCHYTOCTE UOCIeZHeH, ONHCHIBAET
B NPOCTpaHETB® KOEyc D B TeueHEe ORoio 26.000 mer. B camodl ke semme
0Ch ONBCHBAET TAK&Ke Ipessmyafge TonkEA KOEYC (yroldero-—HeckoxsE0 cexynn) E,
KOTOpHA B KaTETCA BEYTPM NEPBOro, COBEpHIAA DOJHKME 000p: T B cyTEE. IBRXeHNS
aTH NOJPOGHO DACCMATPRBAIOTCH B ACTPOHOMEE I0J BMeHEM NDENOCCH.

Eciz 6yaer naEO S6CKONBE0 BpAaIaTelbHRX ABHAEEAA 0KONO OCell, mepe-
Cexanmuxcd B OXHOH TOYRe, TO, WOCTPO4B MHOrOYFOJALHME, CTODOHH KOTOPOTO
FeOMeTpAYECEH DABHEH H NapalledbBH BEKTOpAM. ODPEACTABIAIINHM CAAraeNhe
yTI0Bbe CKOPOCTH, YERARM, UTO SAMEIEAIOIMAS CTOPOES 3T0r0 MEOrOYro AsHUEA GyAeT
reOMeTPHYSCKHA BRIPAKATH MPHOBOHEYI) FIINOAYI0 CROPOCTh CIOAEHOTO BPAMATEIEHOI0O
ABUKOHAS.

§ 27. Gaomenue BpallATONLHOro W NOCTYNATOALHOIO JBHIKEHHNH, CHOPOCTH
ROTOp&IX HanpaBfieHbl KaR YrogHo. OTO IBEEKEERe MOXHO OCYIISCTBATH Cle-
ryomay o6pasoM. Ilo mpomssoxsEOR maxmommod maocsocre PQR (gur. 83)
KaTHICA TeIeXKKa A LOMOMBI0 WHYpa, mepesmHyToro depes Gmox. Ha sepxmeit
NOBIPXHOCTE 3T0fi TeNeKKH YKPemIeHa BeDTAKANbHAA CTOHKA E c¢o momiex,
Ha EOTOPOM BpAmAeTcE DO Hanpasienaio crpenkm awck F. Kcam opmospeMenHo
BpamiaTh AACK H ABArath TeNeXKy, To KEcEk F m mosyusr TpeGyemoe IBEEeEHe.

Al

~E
v

®nar. 83. Qmr. 84.

Qrofs paccMorTpers Takoe ABEKeHws, momoxeM, Tro OA (dar. 84) ecTs
och BpameHEs fucEa. a OB — cropocTs mOCTyDATEIRHOrO JBRAKERNA, DABHAA 4.
PasnoxEM CEODPOCTS ®% UOCPENCTBOM D2palIie]orpaMMa cgopocrei ma 0C =v
g OD =w, ms goropux OC mappasmeuo meprmkansEo mo ocm Bpamemms OA,
a OD pepnesxmeynapEa K poczexmed. CrraymBaes mocTymansHoe nsumenre 0D,
AMEIIes CROPOCTh #%, ¢ BpamaTeNbBHM OA. HEMEOIMEM CKOPOCTE ®; HOAYYAEM:
BpAMaTebHOE ABHKEHEE, € TOH X6 YFIOBOK CROPOCTBIO OROIO HEKOTOpok
ureoseEdoft ocs BpamemEs O'A', napamrersBoi OA m yjaleHHOR OT Hee
A3 paccTOAHH®

3=OO’=—%.

Kpoxe storo BpamgEma ocraerca eme ckopocts O'C'=O0C=y¢ nocryua-
TeNbHOTO ABAXORWA, HANpaBISHHAS IO MrEOBeHHOA ocE Bpamenss. Ilpm6aBiag
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9T0 MOCie[Fee ABEXEREE K pACCHMOTDPOHHOMY Yi&Ke BDAMATENHHOMY NBHREHHIO
ogoxno oca O'C!, momyumM, 0de+dAHO, HEROTOPOe BEATOBOE IBRKEHEE, B KOTO-
pou O'C' Gyzer ocbio BpamexmA-csoNbAeHEA. MTak mMeeM cTelyOIIVI TEOPEMY:
OM CAONCEHUR GPAUAMEIEHOI0 ABUNCEHUR & NOCMYRAMEAVHILM, CKOPOCMY  KOMO-
PO  He NEPREHOUNYIRAPHA K OCU GDUMERUA, NOIYUACMEH 6UNMOE"E deudicenue.

Ecxe Mm teneps o0paTEMCA K HEHOXBEKHOHA ¥ M ABUKHOM aKkCOEJZAM HAIMEro
CXevwATAdecKoro mpaGopa, TO SAMETHM, 9I0 FeOMETPHIBCKOe MerTo érxoaefmux
oceR Bpa[ﬂeﬂﬂﬂ-CKO.ﬂbEEHﬂﬂ B Tele ecCTh OHIRBID, OCHOBaHHE XOTODLIC OCTb

xpyr, - onEcamenf pajgycon &= 00'= %(dmr. 85) ms memtpa O, apemamero

Ha TpexEell ocE BpameHma. [‘eome- . H
TpRUECKOE KO MOCTO 0Ced Bpame-
HHA CKOJbKeAES B I pOCTPaHCTBE
ecTh DIOCKNeTs x5z, 0Gpasyemad
9TEMHE OCAMH, KQTOpHe IlepeMe-
H20TCA DapallelbBCe cameM cebe
BBEpX, OCTABAACH Ea HOCTOZHROM
paccroasse 00’ or oce OA
[engsIp ecTs NOABAKHEAA AKCOHIA.
KOTOpaA EATHTCA ¢ YrIoBoZ CEo-
POCIBI0 ® DO OJXOCEOCTH XSz, CIY-
#mameR HemoabmxHOX AKCOHIOH,
H B TO JRe BpeMa CKONBSRT U0
sr0fi UROCEOCTE BROMbL o0pasyomed ®ur. 85.

€O CEODOCTBIO ¥; IpA 9TOM JBHEXRe-

HEe TeJa, NPUKDENNCHHOTO K LUNEEAPY DOJBERHOE AECOHAH, A AZeT DACcCMa-
TPHEBAEM0® BHETOBOS HNBHRCHH®. :

§ 28. CnomeHwe ABYX BpallaTeAbHMX ABHHEHRH ORONO HeNapamenbKbix
H HENepeceRaUHXea OCed. OTo ABRKEHE® MOKHO HATISIHO BOCODUB3BECTR

' Ba cmenywomewu oprGope (par. 86). Ha crepmens
croftxm A Hajgera wydra B, xoropaa mpmxoparca
B IBENEHW® HOMOMbI0 pyEoarkx E. K oarod
uydre B nperpensen kpeeomnd MNR. cormyruit
nos yraox rax, uTo Eodeno NR se napaamelpHo
B me mDepecegaerca ¢ oceio AB. Ha konme
goxena NR nomemaerca Bpamaromafca auck D.
FEcan npesects ggck D B0 Bpamense B B TOXe
BpeMs BpamaTs EPEBOMEL, TO B HOAYYHAM Tpe-
Gyesoe nBaxesnnme.

Mozoxmey, TakeM ofpasoM, 9TO mMeeM
($mr. 87) onmonpexeHHO [BA BpalmleHEsd, COBep-
marwmexcd B oAy cropoy: OA =« » O'B=0/,
OCH KOTOPHX He NapaLielbEE B He NepPecerarnTcs.
Dycrs OO’ 6yner kpardalimee PacCTONHR® MO FIY
ocama OA 7 O'8. [lepene ey spamenne okuxo (A,

®ur. 88, COBepIIAMEECH €O CEOpocThid @, B Touky O

DpelaBasa UpE BTOM CHUTBETTBYIOMIE® MOCTYNA-

rexsEoe 1emiesne O'E=v; mo.yuax spamenue okoxo ocm O'C. ma woroped
Z oraoxuM Beamuuey O'A, pasayw B napainessaylo OA=—w. Cioxms 1enufs
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mo npaBuAy napainedorpamya epamenrs (A" m OB, moxyuem Bpamenme OKOXO
oce O’D, cosepmamomeeca ¢ yrioBo& cEopocrsio O'D=Q. Ecam cmpoerrspyeM

z L © 4D zomauyw O’A’D ma mpamyw O'D, 1o
/ / BeIAYRHA @ mONYIHETCA H8 OPMYIH:
A O Q= wcosa -+ o cosB,
e yriW a % 3 ompejesarca w3 Qop-
MYJIL:
@
w @ __sinf
@  sina
Ho rpome spamesns Q ux 6ynem
o x AMETh 6l NOCTYNATENBHO® ABRKOHHE

co ckopocteio O'E. roTopoe y Eac
NO0ABANOCE BCJAeJCTBAG [epeHOCeERA
oca epamenma 3 QA B O'A’. Bex-
rop O’E nepuespakyiapes k OO, 1ag
EaK ODE NepeBeCeRAAM BPAMATENbHOTO
JABEERCHPA . ﬂpﬂ()aBJI +68TCA NOCTYNaTeRb-
HOE CO CKODPOCTEO, NODOGHNARYIUSPHOS E JHARY. coejmEaomed meetpw. OB
g O'A’ rakxe mepuengnkymapan B 00/, tar gag OO’ ects xparaaftmee paccros-
ume Momxy O'B ® OA || O'A. Cregosarensso mmocrocTs mapawienorpaMsa O'A’DB
neprespuxyIapEa k axeEk Q0’; a orciona samgaiiaeM. Tr0 O'E, Eak Iasnd,
mepnesfEEynapHas k nepoeeaaryasapy 00 k mmocgocrs O’A’'DB B muewmas
¢ Belo o6mylo rouky O’, xexur B 9TOf NEOCEOCTH.

PasnozzM ckopoers O’E=v wa ckopocts O'G =%, Eanpasxenaywo no O'D.
B B3 cropocth O'F =w, uanpaeresayno mepmengekyzspeo k O'D. Yram A’0'D
s FOE, ¢ BsanMHO-TepIeHXMEYIADHWMP CTOPOHAMM, pABHB; [OBTOMY HMEeM:

W=0CO8U, & + o + « » + « « o o . .(7)

3 1 2 (2
Ho, 1ak Kag

v=uw- 00, '

TO UpeAHAYIES® PABEHCTBa TDEMYT BHI:
w=w 00 .cosa,
w=—w- 00 .sina.

MocrynarentEoe IBHKEUE® €O CEOPOCTHI) w0, CIATASCH ¢ BDATIEHAGM OKOIO
oce O’'D. Kak DepneEAMEYIADHO® K OCH BPBMEHHA, X&eT BDAMEHHEe OROIO
HekoTOpoR wruoBemuod ocm ML, napammexsmop O'D, ¢ 10N Xe yruosow
CEOpOCTRIO Q.

Ilogoxeure ToukE M onpenengeres H8 CIOXYIOMETo cOOODPAXKOHHA: TAK Kak
ckopocrs xug rodex 1uEmm OO’ HsMemseTca mo mepe yraiemma or oca O'D,
T0 BCerja xomEO HaliTE rakyio To3Ky M B soropoR sra chopocers (2. O'M)
ygcleHHO OyA6T paBHA ), HO ef IPOTEBONOJNOKRHA, B TAK KAK 3TH CKOPOCTH
EanpaBleHM B DasENe CTOPOEHW, TO OBM YHHYTOXEalTCA, B Touka M OGyper



"menge Q. Togao TakKe CRIagnBaeM Bce

HenoneaEns. Jlig onpezenenms UONOMeHAA TOYRE M EMeeM HS DPaBercrea
w=0.0M:
M= ¥ o @ 00 -cosa
O_M @ T wecose - wcusp’
CASXOBATEJBHO:
o P O'M ¢ @00 -cosa __ w"OO"gpg_:
OM = 00 O'M =00 @C0su - weusy — weosa-w'cos 7

Aeld 9Tu JAba COOTHOIIGHHA, HMESM:
OM &' 00" - cosB

O'M — @ 00 cosa *

7
Coxpamas Ba 00’ m saMeHss oTHOmeEHE® —
sina
sin 2’

uyepes paBHOE ©MY OTHOIOHES

970 MEH UMEJHZ BHIME, MOIYYaeM:

OM __ sing-cosf .. cote8— S

O’M ™~ sinf - eose T O i tg 5!
Takaw 06pasoM, MH moxydsM Bpamenge < oxoio oca ML n» mocrymarenbHoe
IBAXKEHHE® CO CEOPOCTHI0 %, HaupasleHHoe N0 TOH &Ke OCH, U9T0 M JA6T HaM
B PE3YIBTAT® BHHTORO® NBEXCHH.

Orciona BHTERaeT crefyiomas teopeva: Ipu caoowenun deyx spawamers-

NBT OBUNCCHUR 0KOA0 HENAPAAACAOHDL OCEH NOIYIAEMCR  BUHMOB0E OBUNCENUE
Minngennan 0Ch GPAWERUA- CROXDHCEHUR IMOLD GUMINOCOL0 OBUNCEHUA HINPABIEH(.
RAPAILLIYHO OUAWHAIY NAPAAIEAOLPAMME, HOCMPOCHHOW HA CAAIAEMNE SPAUME-
HUAL; OCh IMA HPOXOOUM NEpPes MAKYW mOUKy, KOMOPasn desum xKpamuguues
PACCMOARUE MEHCOY OCAMYU BPAWEHUZ HA  UACMU, NPAMO RPOROPUUONAAILHHE
MANIEHCAM YLA08, GOPASYEMNT CAGIALMIMY  SPAUERUAMY CO CAOMHCHMM (GUHMO-
BHiM) BPAULENUCH.

§ 29. Cnosenue HECHONBKHX MOCTYNATEAbHLIX W BpAWATENbHLIX ABH-
WehuiA. Ecim MH #MeoM HECKOJNBKO HOCTYUATEJbHEX M BPAMATeNFHMX NBHMKOHEE, .
ROTOpHe TpefyeTca CHOXHATH, TO CHAYaJa HeDEHOCHM BCO OCE BDAINeHAS
®,, ®,, ®,,... (par. 88} rak, IroOH OHe
mpOXOJHIE 9Yepes ONHY TOUKY, NpaGaBuB
IpE 9TOM HEPeLoce COOTBETCTBOHHAEE NOCTY-
TATONBHbE ABEKOHMA #,, U, ... (naraes
BCO BPANIATONLHN® JABHXKEHHA 00 opaBany
MHOTOJFOJBERKA B ONHO BPAlIaTeAbEOE IBH-

NOCTYNATEIbHK® IBH:KCHESA, KAE JAHMHKS ¥,,
Vg, Upy-e., TAK B HOIYICHHHE ¥,, Uy. Ug, ...
IlonyqaeM OZHO DOCTYNATEAbEOR IBUKeHse V,
EOTOPO® ¢ BpaImaTelpBRM 2 B JaeT OMHO,
BoofIe BHATOBOE, NBHAKEHDE,

Hrak, o CHOKERUA HECKONPEHX MOCTY-
OATEABHRX H  BPAMATENBHAX JBEXKeHEH
mOIy9aeM BO BeAKN# GeCKONEIHO MANRF Tpo- dur. 88,

MeRYTOR BDEMERH ONHO BHETOBOS ABHAKOHHE.

Tipemep. Mssecto, uro Jdyma, gesas nosmmfi o6opoT BOKDYr SemIm, caMa

UOEOPAYMBAGICA BOKDYI CBOeR ocH oju# pas. [lpememas opbery JyEM 8a xpyr
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B IOUYCKAf, 9T0 OCh BPAGHEA ¢ NEPNeHIEEYSADHA K GJOCROCTE OpGuTH,
oupejeNEM JIA BCAKOIO MOMEHTA BDOMEHE MIHOBeHHYK och spamenss Jymw.
IIyers yraosas ckopocts Bpamesns Jyrw Boxpyr 3euanects o (par. 89)
TOr%a E yraopad ¢xopocrs Bpamenas Jymm Bokpyr cpoefi OCE TARX6 DaBHZ ®,
TMOTOMY 970 B 0608X
ciydagx B ORHO
E TO JRe BpeMd
COBEpIIASTCA ONAE
OOJEHE 0060poOT.
Paccnorpanm
CKOpOCTh TOYRE L,
meRTpa Jyan, A6co-
NOTHAS ~ CKOPOCTD
310l  TOYKR  OCTh
®ur. 89 w=w-r. JIsuxe-
HEO JYHH CHaraeTcs
®3 HOCTYUATOXBHOrQ JBEXOLHA C BTOK CKODOCTHI0 E W3 BPAMIATeNBHOrO ABHEEGHEA
pokpyr mearpa L ¢ yraosow cropocThid . UroOm Balite MrHOBEHHYX OCh Bpa-
MeHES, DoAMeM HeNOZBEEEYI Toury. Ilycrs s1a TouEa ects C, Torja mmeem:

LC=

G-y
@

=7,

sle

T.-6. To9Ea C HaxopurTca B IeETpe 3eMUM, ¥ NOTOMY MIHOBEHEAaA OCh BPAMOHHA
€CTh OZFE H$ NEAMETDOB 3eMIH.

§ 30. Pasnowenxe ABwKeHWA. Pasnoxats xaxoe-HBOYAL IBEKEHEE MOKHO
PASNEYANMA COOCOGAMHA, TAE 9TO BTOT BOUPOC, BoOGme roBops, HeompeeNenskd,
cTagoBAMEfcHd ONpeIeJeHHENM JHMS IPA RANHYHOCTH HEKOTODHX AOUOJHUTNLHNX,
OrpaHRTABAINEX YonoBai.

Hoxoxeum, ato HaM TpebyeTca oOmpeleNuTh OTHOCATENBHO® KBUXKEEHe TBEp-
JOTO Tela IO ero a6CONIOTHOMY XBERGHEI0 E ABRNEHEI Ocedl (mepeuocEOMY).
Ory sajayy MOKHO pOMIATh HAa OCBOBAHAM HEZecIelywmux coolpaxesnd. Mu
3HA6M, 4TO, ©CHA HaM JAHO a0CONOTHOe NBEREARe TOIa H IBEXeHHe 0cedl Koop-
IAHAT, OTHOCATENISHO KOTOPHX Tel0 IBHXKeTCA, TO, Kakoe OH ABHKECHWO MH HA
coofmung TeIy B OCAM B¥ecTe, ABEKEHEE TeJa OTHOCHTENbEO OCOH He H3MeHRICH.
Torxa nsEmesmEe Tena OyaeT CIAaraTbca Hs ero a0CONOTHONO NBAXKEHEA H JIBHE-
Xemna, coo0meHHOro Beeht cacreme. CineloBaTeibHO, eci@ MH coofmEM Bced
CHCTEMO JBHKEHHE PABHCHDOTHBONOIOXEOe NEPEHOCHOMY NBHEEHBN (IBRKOHNIO
ONHUX TONREO oced), TO cuoxEHOe AsaxeHEe TOAa B {yieT HCEOMOE OTHO-
CBTeNbEOE.

H7tag, n14 ompeZeNeHES OTHOCHTENBHOTO JBHMJKEHEA TeXa CTOAT TOIBKO K €T0
a6COMWTHOMY ABEEEEEI0 HpPuOABRTD IBEXEHEe OeDOHOCHO®, HAUDABIGHHO® B Npd-
MONPOTEBONOJIOKHEYI0 CTODORHY.

Mpmxep. Ilomoxms, Ham 3B fBa sybuaThx koxeca ($mr. 90). Ilyers
yraoead ckopocTs Eomeca O 6yzeT w, & yraosad ckopoers koxeca O — w',
Tpebyerce onperensTs ABEEeEBe kKoleca O ormocmremeBo koaeca (. Jia peme-
EES 91Ok sajavm coobmEM Bcefi CHECTeMe EOIOC BpameHA® CO CEOPOCTHI o
oxono merrpa O', EaupaBIeEEOe B NPIMONDPOTEBOUONOKEYI0 CTOPOHY HpPORHEMY
spamesnlo xogeca O, mo maupaeremEw crpeikd 4. Or sroro mvaeco O' mepe-
OTAHeT BPAMATHCA, & Bpames#e Kodeca O 6yjer cuararhcd W8 JsyX BpameHzd,



© B o, HEANDABJEHHEX B OINY CTOPOBY (W0 TaCOBOA cTpemxe). & MOTOMY CRO-
POCTh CIOXHOTO ABM:KeHMa & Oyler pABHATHCH CyMMO (w—+ ') @ BappaBieHa
B TY xe cropomy. Habmiogatens, TNOMemeR-
uui Ha Koxece O, Gymer eapers, a0 koaeco O
katETCA 00 Kojecy O' co cROpOCTHEO

Q—=—w+ o

Mreosersras och Bpamemms 6yger upo-
XOOHUTh 9epe3 TOYKY COINEKGCHOBBBRA KOJI6c.
B camom jJete, H3 CTAThY: O CHOXRCHHUH Hapal-
LeIBEHX BpPAIIATEELHMX JBIKCHRA MH SHAEM,
9T0 B B3TOM d{ayuae MTHO%E€HHAA OCh IeauT
paccrosage OO’ pa vacty, oGpaTHO TPOIOP-
UHORAAbHKE CEOPOCTSM, T.-e.

0C:0C=o0:o.
Ho, Eak HXOEa2HBAGTCA B TEODHA MEXaHUS-

MOB, YITOBHE CKOPOCTH 8y GUATHIX Eujiec 06paTHO
OpONOPNHOHALBHE pPafUycaM, Tak 9T0

w:o=R":R,

rie R m R' cyrb pagaycw koxec O m O
CpaBauBas IPONOPIEH, AMEEM:

0OC:0C=R'":R

Orcroga BEEEO, 9T0 MIHOBEHHAA OCh Bpamends AedcTsnTeIbEO HDOXOIHT Tepes
TOIKY CONPEROCROBEBHA MONOREA 3y69aTHIX KON6C.

ACyrobexun, Teqperudeckan MeXawuxa. 9, TL 7




NVHAMUKA.

Onpenenennd. Juuamura ecTh riaBHAA 14CTh MOXAHHEKR, B Hell paccMa-
TPUBAKTCH BONPOCH O ABMAKEHEE TR B SABECEMOCTH OT CHI, Ha HHX ned-
CTBYIOMEX. '

IumaMaga, Kak ¥ CTarmka, TpeGyer A CBOGTO PASBRTAA NPRHATAL HOKO-
TOpHX Hauan 0e3 NOKasaTenbcres, Hadvana crarmrg, H3TOXEBEOR B NMEPROH 9ACTH.
Kypca, SBIAIOTCA YACTHH MU CIYIaAMA HAYAX IUHAMHUKH, Dof00HO TOMY, EaK
paBAOBeCHe eCTh YACTENN caydall KBAEEHUA. Jlaa Goavmero yROGCTBA MH HSHO-
REM HAUAIS AMEAMEEE, OTHOCA BX H@ K CHCTEMO, 8 K MATOPHAIBHOH TOIES, T.-@
% 761y, 06NAIAIOMeMy BCeMH CBOBCTBAME (I3AUECKOTO Teia, 20 © 68 CKOHGIHO-
MaXHM 00BOMOM; CIZORSTENBHO, GYXeM DACCMATORBATH IRHAMHEY MaTepaaNbHOR
TOUER.

Byp (Bour) ompepenser MaTepHAJBEYH TOYRY CIEXYIOIIRM ofpasoM: MaTe-
pUALIBHAH TOUKA €CTh TeI0 HACTONBKO M08, 910 Xl MOKEM, OTBICKaxChb OT ero
pasMepoB, He SAHEMATLCH OTHOCRTEJBHNM IBHAEHHOM Ore TOYeK H PACCMATPEBATH
npocro ABHKEERe ONHOM M3 BHX,

DNeMeRT, K KOTODOMY MH CTpeweMci, pasOBBad Tel0 H3 MEHBIWE M MERb-
MEO UACTH, —DNEMeAT, COXpaHAlomuH BCO ¢BOBCTBS TeIa, & COSAOBATENBHO,
B CBOBCTBO GHITH MATEDHAILHEM,— BTOT DIEMEHT # NPEACTABIAET MATEPHAIBEYI
Touy. BeAkoe Tex0 MOKOT OBTb DPACCMATDEBAEMO, KaK COCTOANNGe B3 MATe-.
PRAJBHHX TOUK GeCKOHETHO——MATOH MACCH.

B j@EaMPEe TOYEH. ONHAKO, MM OyleM rOBOPUTh © MATEDRARBHNX TOUKAX
EOHeYHOR MaccH [Rag OyAro OM BCce Tel0 CXKaloch B ONHY TOURY, COXDaHEB
csoi Maccy]. Takoe mpefcTaBNOEM® BMeeT pealbHO® 3HAYENHO, TAE Kak Oyzer
NOKagaHO, 9TO CHIA, ACHCTBYIOMad HA WEHTD TAXRECTH ¢8060AHOrO TBEPIOrG Tela,
OyAeT ABECZT> ero TAK, Kak GYATO OM BCA MacCd Teda COCDNOTOTEHA B 3TOM

Lentpe.

[IMEaMUKA MaTepHallbHOd TOYKH.

CBo6oAHAA maTepHasbHaA TOuYKaA.

g 1. OCHOBHME 3aKOHLI MEXAHHWKW. Bcex EHAUAN JMHAMEEM, BASHRAGMBIX
OCHOBHBIMY 3GKOKGMY MeTAHUKY, UPHEHMAKNT T DA,

1. 3arom mEepmER. Mamepuassnas mouxa Oe3 OCUCMOUS EHEUINUT CUL
COTPANAET CKOPOCIIL ¥ HONPACACHUE, OSUNCEHUR.

0T 3aKOH BHTEKAET X3 TOTO [OJOKEHAA, UT0 HCTOYREK BCAKOrO H3ME-
HegEs JBEKEHEA HAaXOIETCA BCErja BHE Tela W 910 TPEINEA Eakoro-anGo
gpEKEHES He AOAREA OHTH 33KI09eEA BEYTPU JTOT0 TeUa.
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Ecin ma varepmaipEyi0 TO49ky He AedCTBYIOT BHeMEMe CHIHN, TO OHA HAXO-
AETCA B NMOKOE, XrOO JABAROTCA NpAMONuHEHHC H PABHOMEPHO.

Ecix CEDH, XBET3IOOEE MATePMANBHYX) TOYKY, NepecTaloT JeficTBoBaTs,
10 TOoUEa GyHeT jXBAraThcA IPAMONAAeRHO @ DABHOMEDHO IO KaCATOABHOA K KOHIY

/I
M

-
N

o="

®uar. 1.

="

TPRCGKTOPAHE, €O CKODOCTLIO, KOTODYK OHA
HMela B MOMEHT [IpeEKpameHEs JelicTBEA
cuan (far. 1).

II. 3arkon He3ABECHMOCTE JXeXoTRHA
CnI (3aKOH COBMECTHOrG Xe#CTBES CHI).
Eeau na momepuaisnyo mousy dedcmeysom
HECKOAVKO CUXZ OGHOBPEMEHHO, MO OHE 12OAY-
qgem  CAONCHOE DoUNCEHUE, CAAUUNUEECR
KUHCHAMULCCKI U3 MAKUL OCUNCOHBHE, KOMO-

puie KAHCOAR CUAG OMOLIBNO COOGULAEM NOKOIWLLHCA MOUKe, B, CCAU NPU IMOM
MOUKE UMEEM YHE CKOPOCD U HA HEE OLUCMBYEM CUWe CUIL, MO MONKE NOAY-
aAeMm CAOHCROE OBUMNCEHUE, CAOMNULLECR KUHEMAMUNLCKY U3 OGUICENUR MO UREP-
YUY % U3 OguoerRus om deacmeus CUAD.

TarmEM 06DpasoM, eciE OXHA CHIA 3ACTABIACT MATEDH2JBHYIO TOYKY ABMIATHCH
no tpaekroper AB (fmr. 2) rak, 9ro Touka BO BpeMa ¢ HPOXOZHT OYTh AS,
& Ipyrad CEAa 3acraBmiaa Ou HamIy TouKy Oes

HaYaIBHOH CKOPOCTA ONACHBATH TpaekTOopEn AC

TaK, YTO BO BpeMaA { o"a mpomua 6B OyTh AS,, -~ D

TO OT COBMECTHOro JeHCTBREA 060uX CHX TOYE:a A
IpEOOPETaeT CAOKBOE AB#KeHA® n GyIer mepe-
MeAaThCA 6O HeKOTODOd Tpaekropun AR,
morymefi 6uTh RajixeEEOX 0O NpAaBEAY EBHe-
- matekd. Ilpm sroM noNomeEHe TOWRE BO
mpoees kpEeyl S,D
mapanrenseo AB m ormomms S,S, — AS.
Ecim cusa neficreyer Ha 109Ky, IBBEKY- A

BpEMA

¢

HalizeTcs,

c

myoca 00 HHEPHER, TO NPOHBOHJET Takxke ®ar. 2,
CIOKHOE JBAXEBHE, COCTABISIOMEsCA H3 RBH-
KeHEA, EQTOpOe mMela OH TOUKA IOZ KeACTBEOM CENE. E TOFO, KOTOPOe OHA

COXpaHpaa OW 110 EHEpIYR.

Hanpnmep, eCcIA TOUKA M JBEXOTCH N0 WHEDHHEE ¥ B MOMEHT IPOXONEHEL

oe qepes

R

a

(¢pur. 3) pa Hee HaumHaeT KefCTBOBATH CBJA TNpuTaxKennd sexad G,

TO, NOXYEHAACH 0GOHM JBHRGHHAM,
T09ka M coBepmaer Zaibmie CHOX-

coedunroweds,

CMOPONYL,

Hoe JBAMXeHEe no mapabone AE,

OTHA 2Ba TGDBHE 3aKOHA IWHA-
MEEA OHIA OTKpRTH ['andmacem
OpE HAOAWJeHWE JBAROHHS TeJ,
OpomeBERNX ©ON YrXoM K TopHE-

Spr—m e 2D 30HTY.

11 Jarox mﬁo'rnu, pas-
HOr0 NPOTEBOXCHOTREW. Jse ma-
_mepuatsnuie  mouKu  deticmeylom
dpyr ®a Odpyra no  NPAMOY, UX

CUABMU  DACHUMY 8 HRANDACICHHHIMU 8 RPOMUBONOAOHCHE
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Ecys marepuanssad Touka B (Pur. 4) gefcrByer Ba MATeDHaJBHYK TOURYA
¢ cprolo P, mappaBmersHow no AB, 10 Marepmansas Touka A Gyger, B CBOK
09epelb, . AOACTBOBAT, HA MATODUANLHYIO A
rouky B ¢ cmiom P, sotopas pasma P T 2
H HAODABIeHA B OpPAMO IPOTHBOTONOKEYIO
CTODOHY.

DTOT 3aMeYaTelnHAT 3aK0H ORI OTKPHT bur. 4.

Hswroron.

CaezerBaa. M3 BTOpOre OCHOBHOIO 33KOHA MEXaHUEH CIENYeT, 9TO BO CAINH,
paBAne ¢ TOYKH SpesEA CTATHKH, T.-¢, BSAUMEOC YDPABHOBEIIHBAOMUECH, AOKKHEH
ORTh pasxet U ¢ MOUKU IPENUR QUHAMUKU, T.~C. COXHCHB COOOWLAMD BOKOW-

WEHCA MAMEPUAILHON MOYKE OOUNAKOGOE OBUNCEHUE.

p' Moxoxey, 9t0 Ha MaTepuaibHyn Tousy M (fer. 5)

ZelCTBYIOT B ONHO BPEMA JBe yPAaBHOBEIIABAIIEECSH
cgan P m P'. Ecim Om psrikeHEa, coofmaeMue
rour® M S3rEMH cHI3¥E, He OHIM OAMHAEOBH, TO
CHOKHO® ABAKEHM® HE MOrI0 6 COOTBETCTBOBATS NOKOIO.

13 TtpeThero OCHOBHOrO 8aKOHA M¢X3HRKHM BEITe-
Ea€T CIOACTBHE, NOXAMES B OCHOBAHUHM OPABANA IEpe-
our. 5. HeCeHEA TOYKM UDPHIOKERWA CHA B CTATMEES TBepROTO

Tela. ECOM MH HEeeM JBe MATeDHAILHNS TOukE B
B B’ (fur. 6), HeESMEBHO cCegEEeHHNO, TO OHE OYAYT HAXOAMTHCA B PABHOBECHH
‘moa AeHcTBEEM cBI P m P! DaBEWX MeXAy cO60K ¥ HADDABACHEEX B NPOTHBO-
gonoxEse c¢TopoBH. Cpasg uH B g'

¢ o P

=]

PI

-

MOX6M 3AMEHHMTh CHIAME, Ipexuo- p
JO0XEB, 9T0 TOYKE HE CBASAHHE, HO
ReiCTBYIOT IPYT HA APYTa ¢ CHIaME {

u (', KOTOPHE TI0 TPeTbeMy 3aEOHY Par. 8.

XORKHN OHTH pasEH: @ = ¢,

[Monowuu P > @, torpa P> ¢'; B 2T0M CIY9ae TOYKE pacxoumincs GH.
Ecna unpegnoxokny. uto P < ¢, uro obycaorauBaer Apyroe RepaseHCTBO 1”7 < ¢,
T0 B 3ToM caydae A ®m B cxonanmcs 65, HO TaK KAk paccrodEEe MeXIy TOTKAMA
COrTacHO YCIOBHIO, Ne MOXKeT MeHAThCHA, TO HeoOxoamMo, yTobm Omuao P — ¢
B P = ¢/, BcuejcTBHe 4dero CHIM, JXeHCTBYKWINIZE HA& TY PIM HPYIYIO TOYKY,
YPABHOBEIIEBAKTCA, B CHCTMA GYA®T HRXOXMTBCA B DABHOBECHH,

§ 2. lleliciBne NOCTORHHOH CWAb HA MaTepuanbhyld TOYKY. :

Teopema 1. Cw.aa. nocmosnunar no eesusune u nanpasrexur, coobuaem
MAMELUAILHOU MOUKE, HE UMENWRN CROpoCmu usu 00aaduwwower ewn no wanpa-
BACHUW CUL, RPAMOAUHEUNOE U DABHOMELHO-NEPEMEHNOE JEUNCEHUE.

Yro aBrAerme OYAeT DpAMCIHHeHHCE, HHTEKaeT M3 HORATBA O TMOCTOAHCTBE
ganpaBieEEA cuin. Jokazem, 910 3T0 RBEXK.GMe OYXOT PABHUMEDHO-DEpSuInnoe.

Hycrp asuaenme copepmaercd mo ook (X B NYCTh BEOH ABAREHHS BHpa-
xaerca ypasEwnzmew 2 — F(f). lloaokuy, 4970 B paccMaTpuBaeMHB MOMOHT f CuJa
nepecTana AeHCTBOBATH; TOTAA B C:IeAVIOMNA 33 3THM MOMeETOM (6CROHOIHO Malslil

OPOME:KYTOE BPOMEHE T ABRXKOHHAe IDONCXOTHIO OH HO $AKOHY HHSDPURN CO CKODDLTSI0
Fom

TE= =

. ar'

T.-8. CO CRODPOCTHIO, LCTOPYH AMENA MATEPEANBHAA TOUKS B MOMEHT UL pAGeHRA
peictBEA crIN Ho Ha caMoM JHeJe CRHJIA He [ODRKPATESA CBOGEIV NeRCTBBA;
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BCHEHACTBEG 3TOr0 II0 BTOPOMY 3a80HY, ANA HAXOXKJIEWA CKODOCTE B MOMOHT
t+1.‘, HYXRHO BHHCMATRAYECRH OpAJIOKHTh K HEMeKmelics oo HE&pOHA  CKODOCTH
f'{f) cropocTs. EOTOPYI0 OH CHIA COOOMMI3 MATEPEANLHOA TOWKe 83 3YOT Dpo-
MOAKYTOR BpeMOHH <, OCIH 6H mocaerdss HAXOAHJIACH B HOKO®.

[lyers chia 4 MaTepHATsHAH TOYRA TAKOBH, 9TO B (ECROHETHO-MAIHHA TNO-
MEKYTOK BPOMOHH T CBJIZ MOrIa OR cOOOmATE HORCIMEACA MATEPUANbHv TOUKS
cropocts Av, llpefrem ormHourenuit Av x T

dv

i =

eCTh yCROpesme. coofmaeMoe JMaEHOA CHROH MaTepeaasHOM TOUKe, EOTN3 OHA
BHBONATCA B8 NOROA. BeldumEa ¢ NpH NDOCTOSHHOK cHIe He 3aBACHT OT Bp:-
MeRHM f{, RO BOOJEE 3ABACHT OT BeIHTHHN CHIN K OT MarepuambHod Toukd. [Lix
0eCKOHOTHO-MAI0r0 BPEMEHH T BMeoM:

Ay
EI

AR
Ay = (g + &) = gT + &1,

re ¢ ofpamaerca B HyXs Buecre ¢ T. CNeNOBATENRHO, MO CKA3AHHOMY BHINR,
CKOPOCTh JBU:KGHBA HANOA MATOPWANBRON TOYKH B MOMFHT (£ - T) BwmpPASHTCH TaK:

v =)+ Av= f1{t) + g7 +et.

JTa ®e CKODOCTh MOAKOT OHTs UpelcTaBleHa B Buie f'(I-+T); HOBTOMY UOFYIAEH

COOTHCIHEHHE !
fiita-1) = (1) -+ gt et
Paszjarasd Oepsy® 9acTh B PAL mo crpoke Taitgopa, myecw:

& 41) = )+ f'{E) -+ il )+ ..o =f1(t) + gt +et.

1-2

Corpamasa Ba f7(f) # fela ma T, Oy HEN:
1) + 7= "B+ =g + &

I[Ipesgosaras, 970 T CTPEMATCA K HYIO, AMesM & :=0; CI6I0BATENbHO:
=g,
T.-e. JCEOPEHE® HCKOMOrQ ABWKOHEA (P MOGTOAHHOA Chle HE 33BHCAT OT Rpe-

MOHE, & TOIBKO OT BOJHIMAA CHA:l B MaTepmanbuod touky. Hafizemsoe ypasme-
H7® NOKHOG HANUCATH Tag:

&® d
fro =" 8 g
OTKYu&:

»

: dy = gdf.
Warerpepys aTo BHDaKeH#e, HOAYIAEM:
v =gt + C.

rae ¢ eCcTh HOLOTOPAA OGOCTOAHAZH Beamuada. Hegu £ =0, TO CKODOCTE ¥ == ¥y,
fak M0 C=wv,, H, CEeJnBATLALHO,

v = —- =gt




Lo

- ixa oupejemenEs NpOEEEHHOTO WPOCTPAHCTEA HMEEM naddepenunaaIbaOe YPa-
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BHEHBE .
dx == vt +gtdt;
EHTEIPRpPYH, HOXYIHM:

tB
T =v,f 4 —‘02— -+ C.

Ecma mpr £=0, z=0, 10 C, TaKKe DPaBEO HYIO. Taregx 00pasoM, MOXyIsew
OROHIATONBEOS BHPAKEHEE IIi CEOPOCTH H HPOCTPAHCTBA TPE JBHAGHEE IO1
JeficTReeM NOCTOSHHON CRIH:

v:—-vn-t-gt,..........(l)

(2
:U:'vot—i—_’q'z..........(m

Dru YpaBHOHEA TOKASWBAIOT, 110 HCKOMO® JBEXCHEE CTh ABMHGHAE paBEHO-
MepHO-Tep8MOHEOe; OHO OYieT YCKOPEHHOE WIN  SaMEJICHHOS, CMOTPA
0 3EAKY ¢.

Teopena 2. Joe nocmosAnnve cuivi co06warom 00HOH W MOR Hoe Mamie-
PUCABHOU MOUKE PUGHOMEPHRO-YCKOPEHHDLE DBUIICERUR, YCKOPEHUA KOMOPUT BPO-
BOPUUOHALLHN BCIUNUHAM CUA.

Tv.Th Ha HEEOTOPYM MATEDEAIBEYIO TOYRY AeHCTBYIOT MCPOSHL CHIM PaP
nycTh CHAR COE3MOPHEME H O0Mas Mepa AX P Tak 910 D cocToET 88 B TAKEX
cux p, a P,—u3 n,, T.-& ‘

P=unp, Py=np.

Fclia cBIH HOCOEMOPEMH, TO BCOra MOKHO BHOpaTh p HACTOABKO MATBY .
q9ro6H, OOJ0LHB :
Penp=0 n P, —ap=e¢

BeNVWEEY € CLeZATh MeHoe BCAKOK NamHOH BeMUMA. Tlycrs Ba TOURY AeRCTBYET
cuna p # coofmaer e DABHOMEDHO YCROPeHHOe UBHREHNE O ycgopenEeM k
Turaa DyTh, OpOBAeRBHH TOIROH OT RGACTBEA CHAN p 83 Bpevsa ¢ BHPAsAICA TAL
ke
8, = 2
Ecng 68 XeficTBOBALE ABe CHIH P, TO DO BTOPOMY 3aKOHY upofifeBHEA HYTh
Opa On PaBeH:

ke
8y — 2 9
g . A CaegosaTelbso, OT AEACTBHA CHIR P npoiinernnté myrh Gyner:
ke
Sy =2 5

Paccy#&aad noxoGHEM Xe 00pasoM. HaileM, 4T0 HYTh, npofifesnui or gekcTBU A

cuar P,, O6yner:
kt-
Snl—'7t‘ 2 .

CpaeagBax 318 QopMyJn ¢ o0mwgnofi Qopuyaok pPaBROMEPHO-YCRODEHHOr0 ABH-

MHeHHA
_ 98
§="%,
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Haljew, 9T0 YCRODeHHS, BWSBRBHHe cuiama P w P, Gyayr

g=nk a g, ="k
Orcrons HaxonzM, 9TO

g & G
Ilpexue ME Emem::
P _=np _n,
ByT mp T n?
HO3TOMY
P 9
P g
84" ¢
— = —= = ¢onsi.
7 7 CONst .,

CAOROBATENBHO, 048 00KOY & MO% MHE MOUKU OMHOWEHNE CUAN K COOMBEMCMEYIO-
WEMY YOROPEHUID €CTMD GEAUNUNG NOCMORKKAA. OTa BPIEYHHA NDUCYIIA CAMOMY
T61y, XAPAKTepH8Yd €ro; OH&, KAE YBHIHX Zalee, MOXOT OnTh NDPHHATA 33 MACCY
Texa.

§ 3. 0 macce. Maccow 7Temra Ea3HBABTCH EONMUSCTBO MATEPHR, B HOM
BARNI0YAI0IeECH.

Jpe MaTepHaNbHHS TOYKHE EMEIOT OJHHAKOBH® MN2CCH, €CIH OT OAHOE M TOH
Xe CHIH HONYYAI0T OIMESKOBHE YCEODEHEA.

Teopexa. 3a mepy Macch: MamepuorsHon MOUKU MONCHO NPUHAMD (MHO-
WEHUE CUADE K YCKOPEHUN, KOMOPOE COOOUAEN CUAA MAMEPUALINOU MOvKe.

Ilyers Bmeem jBe MarepmaybHEHe TOYEH A E B ¢ pasHEME Maccaw:
v IycTh A COCTOAT HS # MACC, DABHNX K8XKI3d B OTNGNBHOCTE Macce Touknm G,
a B—ps n, Takex me Macc. IIycrh nog HNeAcTBEEM CBIN P MATOPHANBEAH
10464 C DONyYa6T PaBHOMBDPHO- YCEODEHHOE IBE:ReHHe ¢ YekopernueM k. Ilockorpas
EakHe JABHEKCHHES OOAYYaT TouEEm A m B, ecmm Ba T03Ry A Oyjer melicrBoBaTh
crIa ), paBEaf mp, a Ha TOYKy B —cmna ¢, == p.

Cexy @ MH MoXeM DasfeJETh H& % Cul, DABHNX p, H UYCTH KAXAaA TARAR
CHI2 p OPHEJOKEHA K RAXIOA W3 % ToYek A (OPeRNOIOKMM, UTO MATODES TOURE A
paszeleHa Ba # To4YeE). Kamjas cuia p memraza GH CBOIO TOURY C YCKOpEHHEM,
pasEny %. Crenosareisseo, T0uka A Dox AeficrBueM cEIHN @ OYAOT ABEraThcA
¢ yCKOpeHEeM K.

Tak Kag, mo 83AaHRIO,

—— e e —

# TaEXe OTHOCSTCH MeZIY 000K MAacCH m H m, 10%E A m B:

m __suscorovea O n
m; ~ mymace To3kE G~ #,?
T0 MOXHRO HAONCATH

L _n»m
@ m
PasgesEm YWCAWTERR H 3WaMenaTens mepeod apolm mHa %, moaymmw:
v 2 G
” m, —_— k . ,;"' . . - . . - - I (3’)



.

IIveTs Temeph MaTepmaibHSA TOUKR A HaXOAWTCA mOX XelicreEeM cEin P
B DOJYJaeT YCEODEHAe ¢, a MaTepmalbHad Touka B — mog jpeficrrmem cmam P,
B DONTYA®T YCEOpeHHEe ¢,. Tak KaE OTHOMIOHME CRAK K YCEOPOHHK AN OJRON
B TOH Ke TO9KE €cTh BEeIMYMHA NOCTOARBAA, TO:

y m:m, = -

CuenoBaTensHo, MAacCH. MATEPHANBHHX TOYER OTHOCATCA MO&AY CoGOM, EKAK
IDOCTOABHOE OTHONIEHRAE CHJI K COOTBETCTBYWOMAM YCKODRHAAM.
3a eounuuy macew NPEEEMAIT MACCY TAKOA MATepHANLHOM TOUKH, KOTODAA
oof, AeECTBEEM OXEEY B CHIK nquaer JCEOpDEHRE, PABHOS OXMHALE.
HoxomuM, dro
P =19 =1 m=1

DOACTABAAS 3TH BENYMHN B HOCJEJESe DABEHCTRBO, HOAYTAM:

b)) ‘
R P )

Taxmm 06pasoM, MH BENEM, 9TO MACCA MaTepPHANbBOH TOIRE BHPIRACTCH YHCHOM
DONYIaeMHK OT JIeAeHAHA CUILi A3 YCKODOHHS, M OTCIOA3 3ARINYAEM, YTO C#AQ
PABHG MOCCE, YMHONCEHHOU WA YCKOpenue:

P=mg. . . . . . . . . . . &

Hs crasamsoro cneiyer, 4r0 Xid OUpPeLENeRHA MACCH CTOMT TOALKO HOeH -
CTBOBATH HA Tel0 KaKOH-EA6YAs CHIOA E OmpeleXHTh YCKOPEHHES, KOTOpO® Hpa
3TOM molydaeT Telo. OrHomenze CHIH K YCKOPeHREI H OyIOT BHpPamRaTh MAcCy.

Eciae Tena me om#mEaroBu (Hanp., cBoefi Qopmof, pasuepaMs, ILIOTEOCTHIO),
T0 MacCH AX OJHEAROBH, €cJd IOX NeHACTBUOM OJAHAKOLHX CHI, HPAIOKEHHHX
K MX HeH1DaM TAKECTH. OHY HOAYIAIT OIUHAKOBHE YCEODOHARA.

Hano samerdts, 9T0 B MeXAHNKE CHBIK B3MOPAKTCA KAXOrDAMMAMHA, PO~
CTPANATBO ~— MOTPAMU, BDPBMA — CEKYHIAMY. :

PaccMOTDHM BeNMYWHY. KOTOPYI OOLKHOBeHHO NPAHEMAIOT B MEXaHHEKe
83 efWHENY Maccw. He TpyAHEO mOXa3ath oOnpefeNeHHMe MacCh OO BECY Te.a.
Mssecrao, 110 BCe TAKENHO TOAa CAJAI0T B NYCTOTE OT IPETAROHAA 3EMIA ¢ YCKOpe-

t
HAeM paBamvE 9.8 ;272 '}, BooGpasam cebe, Eaxoe-HHOGYZb Teao BecoMm B Qkg,

1) Yegoperds ¢BoGOAHO NafANIEro TENA PA3NNYHO B PAINATHLIX TOTKAX 2eMHOMN HHOBEPX-
EOCTH, IPH deM yMeHbIIaeTcd OT NOJWCOB K BKBATOPY (BeiencrBHe c$epoRlaTbEOf (OPMH
3eMaM U ee BPAMOHMA) H ¢ MOIIATHOM ES BLICOTY (BCISICTBHC yIAJAEHRA OT IOHETDA BOMIH),

]
Hanloneimee sgaveHN6 HA ypOBHE MODE OHO MMeOT BA MOJKNCAX go — 9,83 —‘-’;'-c-_,—. ANEMOnL Iee
- }
H3 JKBATOPE goo-= 0,78 — 5.
O6menpuBATOR Mepofi YCKOPSHRA CRAN TAX,CTHA HABNASTCH BeJHIMBA eF0 H4a YPOLH®
oxqt mi
Mops 10X MupoToR Tlapuua (48°51'), pasmasn 9,81 ——.

mi
Msl, paim XpPATHOCTH, UPHAEMAGM €r0 PABENM 9,8 -
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pajsKiee Iop peficTswem CBOEro EReca; TOCAS, Tr06H y8HATE, CKOJIBEO B HeM

ONUBHEI MACCH. HAKO, COPAACHO ¢opuyaw {4), Bec ero ¢} pasfeNBIb B §= 9.8,

B MH DOAYIUM:
__ Qg
m-;s'—,w . . . (5)
W Ged
Takam 06pasoM, AN OUpPOJeNeHHs MACCH IO BeCY Hal0 BeC TeIa (s E®IO-
rpauMax) paspeimTs Ha 9,8. _
s gopuyas (4) BARGH pasMep NACCH, EOTXa 3a OCHOBHHE GJEHEUH NpH-
HATH: CEI3 (kg), MPOCTPAHCTBO (M) M BpeMd (sec). Mu mMeeM:

pasu. [P]=[kg'. mt, sec’],

pasw. [g] = [kg", me", sec™];
OTCI0Ka TOJNYYaBA:
. pasu. [m]==[kg*, mi~*, sec’}.

Takax 00DasOM, MACCE REARCMCR MEPEOLD USHEPEHUR OMMOCUMOIDNO Cuabt,
MUMYC MOPEOIO OMHOCUMEAVNO RYMU % 6MOPOY) OMHOCUMEALHO EPEMENL.

B ¢usEre OpUBATA TaK BASHBAEMad abcosOmHar CucmeMa mep, B KOTOPOR

38 OCHOBHBI® ©XEBHIH TPEHEMAIOTCA Macca (wpamx), Oaura (canmumemp)

8 opema (cexynda). Tagmu 00pa3oM, CHR NPHTAKORRA 3EMIH Ha maccy B 1 rpaum,

7-6. BGC 9TOA MACCH DABeH IDaMM -Macce, YMHOKeHHOE Ha YCKODSHEE CHIK

em
raxectH, pappod 981 . 3a eIEHENY CEIH UPHHREMAOTCH OuHg—CHI3, IBIOMAH

wacce B 1 TPaMM YOKOpeEMe, DAaBEO® OJEOMY CAHTAMETDY B COKYHAY. Ofue
rpaxu seca pases 981 mmme. Tak kax
P = myg,
TO DTPE TAKOM CHCTOMO SXRHBIL PasMep CRIB
pasu. [P]=[gr', cm', sec™"].

IlpE NOMOWE BHINEMSIOKEHENX COOOPaXeRAH MOryT OMTh pPEMacMHl Pas-
ARUEHE 33049E, B KOTOPWX NDEAETCA NOTRBOBAThCA KEHOMATRUECKHME (opMylaMA
0 PaBHOMEDPHO-IGPEMECHHOM ABHXGAUH.

Bagaunm MOTYT GWTh ABYX POAOB. B OIEEX CUPAMEBASTCH KEHEMATAYECKAA
BeXWYEH4, 4 B ADYrEX AuHAMUYECKad. 3ajagu TepBOrO DOAa EAN0 HAYMHATH

¢ dopMya:

P=mg, . - -« « « - « « < . 4
@
m= BE oottt (5)

rme P ofosHauaeT cuAy, AeACTBYIOMYO HA TeNO, a ¢ —Bec Tella, H P3 HEX
oUpejelaTs JCKODeHHE ¢, B TOTOM TNePeXOAUTh K KMHEMATRYECEEM gopuymanm:

v=y gl . o 0 e e e e e e (1)
s=ut=E L L L@

g B3 HAX ODPeAeNATh MCKOMYH) EHHEMATHUECKYH BeAHYKHY.

Ecug samaum — Broporo pofa, TO Bajo BAYA 3Th C KEEeMATEIECKRX $HOp-
¥VX B W3 BUX OOpeAe’ATh ¢, a DUTOM NEPeXOAMTh E AMHAMRUCCEEM (OpMydaM
(4) » (b}, B3 KOTOPHX ONpejenfsercd HCKOMAA JRHAMBYCCLAA BelDIAMHA,

Jug nppMepa pemMM HOCKOIBKO 8ajad.
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Baraua 1. [Tocrossmaa cuia, pasEad 2 kg, neficTeyer Ba Telxo, BeC KOTODOTO
paBes 19,6 kg. Cmpamnsaercs, EaRyi CKODOCTb Oyrer HEMOTH - TeX0 WO IpO-
MmecT<¥¥ 5 Se¢, eCIA HAYRIbHAA CKODOCTh PaBHA HYAKL?

Yexopenge Tela HaBiaercd Ws ypaBHenus (4):

P
gzg,..........(a)
Macca e ero ompegersercd mo Qopuyae (5):
188 _ o kg sec?,
M="58 =% mt *

mofcTaBaad B PopMyny (a) sHaveHEe IAA m, GyNeM BMETH:

I R
g =7 = ! Gt

oTcloma, TOXsrsd B Popmyue (1) EauansEYI cEKOpocTh ¥, =0, Hadizem mCKOMyIO
CROPOCTH
mé
sec? ’

Bazaya 2. Cwura 8 18a EKmaOrpaMMa [eBCTBYeT Ea TEIO, BeC EOTOPOTO
papen 29,4 kg, B HaND2BJCHRA, UPOTHBONOJOKHOM HAYANBHOA CKOPOCTHE TeXa,

=5

m? :
xoropas pasEo 100 _-. Onpejenarh CKOPOCTh Teld WO NPOMECTEME TpeX
COKYHN?
Ilo ¢opwyre (1) mpe OTPROATENBEOM YCKODeBWH Hafinem:
v == 100 — 3g.
Yckoperme ONpelenBTCA B3 (opMyrs (4), B EOTOPYH CIEAyer UOICTABUTE
294 kg - s’
m=G8 =3 mt
0TCIOA8 HAXOAEM
— 2 mt
9 =3 Tea?

a CEOpOCTH :
v=100—3.2=98 "

8ce "
Bazz-a 3. Karvio cEZy Hajo yuoTpeGmTh IIA TGTO, UTOSH COOOMETH Texy
secoM B 294 kg B mpogoixerme 10 sec cropocrs B 100 %?
Hogcrasaag naseme B Qopuyry (1) mpr v, = 0:

mi mi
100 oo =9 2 10sec,
gafileM YCEOpBHEF, KOTOpO® HeobIOAEMO COOGIETH TOIY:
mi
g=10-7+.
Macca Texs, 10 TpORMAVIIR saTa%6, pasma 3 L 2
mt

Tlostomy, uTo6M CcoOCMETs eMy Yckopeame 10
K HeMy cily

Tect ? HYRHO TPAIOKRHETE

mé

o kg - sect m :
P—3 . 10 ;5—-30 Ago
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3agaua 4. Texo secom 29,4 kg mmeer cropocrs, pasHyl 100 mi. HRagywo
CHIY HAZ0 YOOTPOGHTH, 9TOOH OCTAHOBETh Temo B TezeHme 10 sec?

Ora saxaua, ofpaTHAA npeAAymefi, EMeeT Te Xe WIHCIOHHHO SHAYGHHA
88JAHEHX BOIHYHH, H NOTOMY OTBOT MOXHO £aTh, He pemrad ee. Cmua HyRHA
3 30 kg. [lonpo6moe e pemeEre B3afald NONYIATCH B TAKOM BEje: mo Gop-
uyae (1) onpegeaseM HYRHO® YCROPEHHe (OTPEIATONLHOS).

0=100—g.10, g=10—o.
Macca Tema, no ¢opuyse (5), Gyer:
_ 84 .k .gect
MET8=°C mt
"Orcloas moTpe6HEaA ALA OCTAHOBEH CHIA Hafijercd, NOJCTABER xanaNe B opuvay (4):
P=mg=3.10=30 kg.
3azaua 8. Cexa B 5 kg peficTByer Ha Tero HOH3BECTHOH MACCH, ABHKYmeecd

. o M
¢ HAYAIBEOR CKOpOCTBIO, paBHOE 20 - -, 0O HANDABAGHMIO CHIEHL. Yepes 8 sec

cxopocrs Texa papraerca 100 % Ompexexuts Macey Teaa?
Mo dopuyne (1) mmeem:
100=20+g¢-8,
OTKYA& BAXOJEM YCEODOHES, ¢ EQTODHM ABHTaeTcd Teno:

mit
g = 10—9;6?.
Tax xar cEixa paBEa 5 kg, TO mo dopMyre {4) HAXOLEM MACCY TelIa
5 1 kg sec?

OTKYAa BOC @ro
1
¢=—5 98=49 kg
3agaua 6. Onpemennrts Bec TeNa, ©CIE OHQ, HMOS HAYANLHYI CKOPOCTS

10 -'%, nox meficremes cEast B 20 kg sa B sec mpoxopmr oyTh, pasENE 200 mi.

lo ¢opuyre (2) mueeM

200=10-5-4+g- 2 =5049. 2,
OTRYAA: "
. 3 ¢
150=9-%5 9= = 125
Macca Tema

OTEYZa BOC ero

5 1
Q=m 98=5 98=16 kg.

§ 4. JleAcTEM® NepemMBHHOR CHAB HZ NATEPNAALHY!D TOUKY.
1. IloNoEEM Teneps, 970 5a MATEDHANLHYI T0IEY feficTbyer CBIa P, nepeleasan
[0 RGIRTEES, HO IOCTOAHHAH MO Haupasienuio. Joxake, vi BEBeleHHAs Qopdyss
P= mg
CHpABOJIEB& TAEEE H B 9TOM CIydae.
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OueppABO, 1TO, €CNE HANA MATOPHAAGHAA TOTEA FaXONATCA B NOKOE, W HA HEE
nopefcrayer caxa P, TO mppoumsofiier JBA&XeHHe NpAMONZHOHHO®, TAK KAk CHIS
€006Imaer TOYE® CEOPOCTH .00 CBOGMY HANpPABICHEI, — HANDABIGHES K6 cain P
mocroanHo. OTciofa 33KII0Y&EM, UYTO /[BHKECHA@ Halled MaTepRAIBHOE TOUKR
6ymer cosepmarthca IO 3aEOHY:

z = f (2

ByneM paccMaTpHBaTh MOMEHT BpeMeHHm £ ®» Xpyrol, Bechua Gnmskul E HeMy
(t+t). B moment f cuia, neficTBYIIaR Ha MATODHAIBRYI TOUYKY, ecrsh P:
nycrs B Mowenr (¢ t) cmua Oyaer yxe He P, a HeEoTopad JIpyrad, ¢, Tak
E4E, IO JCIOBHK 23Jaid, CENA DePeMEeEHA HO BelddZHE.

ITonogam, aro ¢ > P. Ecie On B MOMEHST ! CAIA N6peCTala AGHCTBOBATS,
TO TOUKA ¢TaJAa OH ABHTATHCA OO HHEDXEHE ¢ TOI0 CKOPOCTBH, Kakyio OH OH&
HMOIA B MOMOHT UDGEDAINEHEA NOHCTBRA CHIH, T.-8. CO CKOPOCTHK

v=f(t)
Eciz 6H, zanee, B IPOMGKYTOK BPEMEHR T CHIA HO H3MOHANACH, TO YCRODEHEe,
’ IR P
coo6maesoe eo, paBHANOCH O -—. VYMHOEEB — Ha T, MH NONyYEIHE OH IpH-

P
PAIIEHES CKODOCTA 8& BDeMA T; 3T0 NPEpAMeHEe GO0 OH paBHO ——-T, B BCA
CROPOCTh B KOHIE BpeMeHH (f - T) paBHAIach OH:

) o S )

Ho, manscas Takoif pesyasraT, MH cienald O omACRY, Tak KAk B EOHL® Opo-
MORYTEA BDoMEHE T CHIA OKaalBaercd pas=ok ywe me P, a ¢, T.-6. B KOHOY
IDPOMOXRJTRA BDEMEHA T CHIA BOSPOCIA Ha () — P. Tak 3T0, 6CHM GH MH TpH-
RANE, 9T0 B TeYCHHe HNPOMERYTEZ BPEMEGHE T JeEcTBOBAIS BCA CEId ¢, TO
Kk cropoctd (a) Hajxe On10 ON NpE6ABATL OMe TAEH

—P
N (1]
Ana moxyueEma mcrdHHOE CRODOCTR Mu OpmGaBAM HO Bce Koxmyeorso (f)

4 Jumb HacTh €ro
¢—>

e .1,

The 0 <<e<C1 m momer Gir BHODaHO, cMOTPA mo BanoSHOCTH. TaxuM oGpasom.

CROPOCTb B XOHNE mpoMexyTka Bpemend (1), T.-e. f' (f-+ 1), BHpasmrca

TaB:
Q—P

pa%+§.p+h ——r=f1EtD . )
Pagnaraa mpasyw uacrs Gopuyas (1) B pax mo crpoke Tshropa, moxywem:
PO+ e Sl s OF O O -
Coxpamas, mOXyIEM:
Ete L =rrm+rme St
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[Tepexona K NpeRexy, 1.-e. Nonarad T= 0, ¥ sameuas, 9To B Djexele ¢ olpa-
maerca B P u (Q — P) B 8yib, Oyien unerh KO3MOKLEOCTh Balk(2Th:
P ,
=)=y
OTEYLD
B -
P=mf'()=m—pz =Mgy o + « « « « - + (8)

470 H TPeGOBANOCH IOKA3aTh.

9. Ocraercd paccMoTperh CIyYak EpEBOIREPHHOCC IBUKEHEA A Y8HATH, KAKOBA
Gyier mpH SIOM CBABE MERAY CHIOA M MOIBMM YCKODEHEENM.

Kpuoxaneiinoe IBEXeBH® BMEET MOCTO BCAKEM pas, Kolla Ha MATEPEATL-
HYH TOURYy JeHcTBYeY CBIA, BEIMYMESZ 2 HanpaBieAne KOTOPOA ¢ TeICHHEM
BPeMORT WAMEHANTCH, KId KOTZs HAUDaBICHNE KaualbBOE CEOpPOCTE Be COBMA-
A#eT ¢ HADpABICHEEM CHIH.

TH0R0KHMM, 9TO MATEDPMANBEAZ TOUKA JIBHKETCA O TPACKTODHE CD (¢ur. 7).
‘Weru OB CHAA B PACCMATPHRAEGMHIE MOMEHT BPEMEHH IepecTaa Ae#CTBOBATE, TO
WLTEDEAILEAS TOTKA CTAla Obf 16UT<ThCHA DABEOMEDEO N0 RANPABIEHMIO K&CaTeIbaoN
OA., EO Tak KAk CHJ3 Ipo:OIKZeT xex-
CTBOBATh, T0 MOIYYETC HABHKEHUS CIOKHOE,

o o cocTosmee ®3 IBHEEHEH, COO0MacKoro

- cviol, n @3 apumesua no uEepmun. [Iycrs

/\ - cBia Bampasrera mo OB. D10 HaipaBIeHEe

; ¥ BeJEYAHA <HIH MOIYT OHTH pPaccMaTpE-

P paeMu B 0ecKOHeYHO MAajoe BpeMd, Kak

c \ TOCTORHHKE; N0STOMY CHIA COOOMAeT TOURS
i PABHOMEDHO  YCKODeHHO® NBAXEHEE HO

A

-

P
xaEEr OB ¢ yceopeEmeM —— — 5T0 BAIHO
<mr. 7. . "
B5 QopMyIN (3), OTEyEa cleayer, 410

Y
9=

JsEmonye TOUKH CIORWTCH H3 BTOTO DABHOMEDEO YCROPERHOTO IBAXOHEA
® ®3 PAaBHOMEPHOr0 ABMKeEHHS, KOTOpO® NDOMCIORBT (Ha OCHOBAHHM BTOPOTO
OCHOBROTO 33KOHA MeXaHWKE) OT JBHXEHEE DO WHEDNHA; [O3TONY HOIROE yCKO-
DPOHE® CHNOEETCA TEOMETDHYECKR HS YCKODEHFA DaBROMEDHO - JCKODSHHOrO ABH-
4OHEA, KOTOpPOE DABHO fﬁ— , B U8 VCKOPEHES DABHUMEDHOrO XABBAEHHS, EOTOPO®
paBE0 Bymo. O9eBEAHO, Y70 970 DOAHOE YCEODEHEH® CHOXKEOr0 ABHZHHA Oyzer

wanpaieno no yueas OB & pasmo %. 060sHaIaB €r0 9epes j, MOIYYBM
P '
} =

T.-6. TEOPEXY: Bo 4cAxoM KpusoIumennOX OsuNCENUY OeUNCYUAR CUAQ HANPA-
BAEHA 1O NOVHOMY YCKOPENUIW U PUGNG NPOUIGLOERUID MACCH G NOANOE YCKO-
VeHue:

P=mi...............(6)

¢ 5 PapuoaeAcTeylomiAn cas. B craTeke pasHOReHCTRyOMed CHIOU
X EAthBa€k Ty CHEY, KUTOpad YDABHOMQMUBAGT HECKOZBKO CHI, QYAy¥H B3ATA
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B UpAMO-IPOTEBONONOREYIO CTOPOBY. B jmEaMsEe Re DaBHOASHCTBYIMEI0 HA3H-
BAKT CHNY, DPOHBBOAAMYI 7O &e Je#CTREE, KaK0® NDOESBOXAT HECEOIBKO CHI.
Ha ocpoBaHEm BTOPOTO BAKOHA MEXABMKE DABHOASACTBYIINAA C TOURH BDPEHEA
IHESMHARY 6CTh TaKXe DaBHOAeHCTBYIOINasA _

B C TOUKE BPeHHA CTarAkW. JammM ,
NEHAMAYECKO® JOEA3aTeNbCTBO CIOKEHHS P
CEI, NeKCTBYIOIMX Ha OKHY MArepHaib-
'HYK0 TOUKY.

1. Tlonomey, 9TO Ha MATEPEATBEYH
roury M ($pmEr. 8) RedcTBYOT TPH CBIH:
P u P crpearcds UONBEEYTh TOUKY
BOPaBO, KAKOBO® HANPABJGEUe H LPRM M
8a TONOEETENbHOO, a3 cmia P'— eaeso,
HO BCe CBIN HADDABIEEH 0O OXHOH
npaxofi. Or cmiy P Touka mONYIMT
yckopedne g == %, TAe M —Macca MaTe-
pEassB0ll ToukM M, or cmim P'—ycko-
penue g’:-f:% B Ty ¥e CTOpOHY, HO OT ®ur. 8,
caa  P" oHZ MONYYAT  YCROpEHEE

f

P
== — BII6BO. IIpocrpanmcrBo, mpofijeEEoe 8a Bpema { or jefictBma UepBOX

B

2 .
cein P, 6yzer paBEO Z, r-g—z, or neficTsma opHoE sBTopol cean P’ Oyrer
39 Zrv

b4 .
x2=92—~, B or aeficrsxg Tpersedt camm P" 6yzer x, — QT. HassiBaa 4epes z

HpOCTPAECTBO, HPORACHAOS OT COBMGCTHOrO JekcTeds NsBHMX CHI, DABHO® NO
BTODOMY 3aKOHY &, -+ 7, — ¥,, TMOIYIRE:

s=2,48— 5=t (g+9—¢") = g5 P+ P — P").

Hassap uepes R pasmONefiCTByIOIRYID CHIY, 3 9epe2 ¢, YCKODEHHe €10 LpomsBo-

IBXOe H DABEOe -~ , YBHIAM, TT0 NDOCTDAHCTBO, HpO#neREOe OT peficTaus

1 R
ceau R, Oyner passo 4 g¢,i* mag 5 -. Ho sto mpoctpamcTso xoxxmo GHTE

PaBHO NPOCTPAECTBY OT COBMOCTHOTO I¢ECTBEA CIATAEMHX CHA; HODTOMY KOKOM
BAIECATH ypaBHeHRe:

4
B (P4+P —P)wm R=P+P —

Tarex 06paszo¥, NONYIAEM TEOPEMY: PAGHOOLACMEYIOWAR CUL, HONPACACH~
HUWE BO OOHOU MPAMOUH, PASHA GAELOPAUNECKOUR CYMME CAAIACHVIL CUA.

2. Temeps o0paTEMCE B CIYYal0 JBYX CHM,; AeHCTBYWIIEX NOX Yraok.
Iomommy, uare Ha 709ky O (dur. 9), mMeomyw Maccy m, ZeACTBYIT cHIR
OA =P n OC= @. [lycts pampojedicreyiomas ®#x ecrs OB = R. Ot pe#- -

cTB4A ceAs P MaTepmalbEOA TOYRe COOGIMaeTca YCRKOPEHEE g = 7’}:— ; IyTh, mpo#H-
XeLJnA BO BpeMdA £, Gymer
OD = - yt’ P .

Bm
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Or reficters cwrH () YCROpeREHe, COOGMAeMOe 10 ToUKe, OyReT ¢’ = —2 K OYT5,
mpofizeEnnft or MedcrbEa § B0 Bpeys I, Gymer:
OF = — gt = '%}.
O Taxam o6pasoM, ABAKEHEe, IPOBCITON-

mee OT COBMECTHOTo Xefictsua cEa P m ¢,
6yser cosepmaricd o OE, T e. no xaaro-
Ealu [O1paJIe]orpaMMa, IOCTPGeHHONO HA
OyTAX, OPOEIOHHEIX OF JEACTBEA AAHHBX
cun; opE srox QE 6Oymer upeacraBuars
OPOCTPAHCTBO, NOpPOHRAAHO®  PaBHOMEPHO
YCKODEHHHM IBREEHHEM ¢ HEKOTODHM YCKO-
peEaeM g, BO BpeMa i, Tak 9TO

-<F OF = &£,

dzr. 9. Hazwermag cmiy, EoTOpaf MPOA3IBOAUT
TO e Isu:KeHAe, Yepes K, DOIyIuM A4

B
Hee ¢, = -, TAK 91O
. Rtﬂ

2m

OE =

Mocrpons 8 OA B OC mapaxmenorpamm, Hafjes, 4ro OH HONOGEH IEpROMY,

Tak E3E
0A OB oc

— — . -

0D = OE = OF

HO
ca P m |
oD — OD — £
TaK *e Ha@IeM, 9TI0
0C @ _ 2m
OF — OF T T2
Bssag mpomopnEio:
' 0A _ OB _ Im
0D T O0E T fT ¢

BafifeM, 4TO

Orciofa cIenyer TeopeMa mapatnexorpamma cmx: Paswodesdemsypowan deyx
cUR, Ocicmeywuux 100 YIAOM, % CUHAMUMECKU GHDPAWACMCR MO  GeAuLUHE
% NHARPACACHUIO OUBIORAABI0 RAPAAACAGIPAMME, ROCMPOERHO0I0 HA crawenvty
CHAIAT,

3. Dra TeopeMa GHIS BHBeASHR ANA CIyYad MOCTOAHHHX CHE, A6HCTBYIOMEX
HA TOXCHMYIOCH TOURY; HO, MONBBYACH TOPEMOR O CIOKeHRH YCKOPEHHEH, MOAHO
PACUDOCTPAERTh 6¢ HA KaK0oe YrORBO IBHXeHHe.

Hycrs ua Marepralsuylo Touky A (pur. 10) meficrsyor mse cuasl P m ¢,
g nyers AB Gyzer oyTh, onmcmBaeMEA TOUYKOK OT JehcTsEA cham P oz or
HavaIpEOHK cropocTr TouH, B 'AC — uyrr, omuckmpaeMmfl OT JeficTBEA MU ¢ ').

") He upemEMan yxe BO BEUMAEH® BANAHNHA BRYaILBOH &XOPOCTA TOIKH.
: Hpun. ped.
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A28 nOnyIeREA UYTH CIOREOrO IBRREHES, H30GDARACMOTO, NOSORMAM, KPHBOIO
AD. nocrymaeM wno npaBmmam, BSNOMeHHHM B KEHematERe. UToOH HaATH
PABHOACHCTBYIIMYI0O CHIY IABHOrO CAOMHOTO JBUKOHNSH, IONHIYOMOT TeopeMol
© CIOREHHU YCKODEHHH IBHIKEREA UDH DOCTYNATeABHOM XBNKEHHE TPACKTODHH.
HeficTBuresg0, mox0XKEM, TTO J, = AL
€CTh YCKODGHA® JBRKEHHA, HANDABJICH-
"Horo mo AB, coofmaemce cmiok P,
& yckopeHre B pprxeHE@m mo AC, coof- ————— e ————zy
maexoe caroll ¢, nycrs 6ymer 5, = AN;
‘TOrA3 YCKODPEHEE j B CIOXHOM JBAXS-
A 1o AD BwpasATCcE ABATOBATBIO - ——— /

vapasnensorpaxma AF, /,
IoctporM mapamrexorpamm AEKT, /
wono6En mapaxnemorpamyy ALFN, mo 4 q/
OONbmAR ero B m Pas, TH® m — Macces Q=i ——
x09ks. Torxa T —
. ~c
AE = mj, = P, Sur. 10,
=T .
AT = mj, = Q.
Yo =®e ®acaerca xo AK, 1o passas yepes K ceIy, MOrymyio cooGIIETs yCEO-

Perme 7, Hafizem, 9To
AR =mj = R.

TakaM 0o6pasoM Teopema zoxasama.
Tar ®kag noxmoe YCKOpBHA® § paBHAGTCA:

. dp\2 2

7= ‘/(E) 4 (9 )
WT0 WSBECTHO ES EWHOMATHEM, M T4E EaE MH sanig, yro P = mj, T0, CRexas
MOXCTAHOBRY, HOAYIEM Jid cuim P T3Roe BHDAXOHHE;

dvn\3 my*\ 2
re 2=V {ma+ (%),
dy
ﬂtﬁ = P‘
©CTh ODCERNBA CHEIK Ea xacare.nwylo, a

=

9 »

‘®CTh MPOEKNEA CUIN HA HOPNary; crya P, PasNBaerci NeRTPOECTPOMN-

TeNbHOR, a cEla P, — TaEreHUZAALHORA COCTABASKMUME ACACTBYIOmeH
CHIH.

my?
=P

TR g T A SRS S

§ 6. Duddepenuransusie ypasHewus ABMHOHRA CBOGOZHOA maTepManb-
HoM ToyRM. Ilomoxmw, 910 cBoGozmas waTepmamEMas Touka M (Pmr. 11) mox
XeficrereM cman P onmcuBaer HEEOTODPYH KDHBOJMHEAHYI0 TPAGKTODEN,
OTESCEREYK) K UDAMOYTONBEKM 0CAM ROODAREAT Xyz. EcIHm Macca BTOX TOYRE m,
| JCKODeRHe, MONYIeHHO® OT JoficTBE cHAN P, ecTh §, T0 CBASH MeXAY CHIOR,
~ JCKOPOHHMSM B MacCOR BHDASETCE BSBOcTHOM (opumymod:

P:m‘;i,.......'........(6)

Myroncxuk TeopeTwye. K&y MeXaEKKa, 4. |I 8
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opu weM cuaa P Gyger HampaBieHa IO DOXHOMY ycropeemio j. Hasosem depes

a, § @ 7 yIE. ¥0OTODHE—MOJHOE YCKODeHHe, a, CUEIOBATEILHO, B CHIA, 06pa- .
2 3yeT ¢ OCAMH KOODJHHAT.

Ecir Temeps NOMHOREM

ypagEeBue (6) nDocaexosa-

TEJbRO HA.COSa, COS[ @ COS 7§,

TO HOAYYEM TP COOTHOMGHEA:

P cosa = mj cosa, l
P cosB =mj cos3, | . (7}
P cosy=mj cosT,]

Ho

Pecsa=X,
e P cos3= 1T,
- P cosy = Z;

b 9T0 — HPOGEUAd WIE COCTA-

Py BEAIOIIEE EOMIOHOHTH IaHBOE

cgaH 1o ocaM Koopimuar Ox,

Pur. 11. Oy n Oz, xoropse um 000-

seawun Jepes X, Y m Z. Uro

XKe Kacaercd j €OS®, TO JOrkO BEASTh, YTO BTO €CTh NPOEKNEA LOIEOIO YCKO-
peErs Ha och OX, Tak 910

’
N

¢

. . 2z
§C0Sa = OPxj = EE-;

rouHo Tak &e, mo amauorsu jus ocet Oy m Oz Gysew nmers:
, ._ d%
jeosB=1pyj = 7,

. . a2z
§C08Y =Pz § = g7 -

HopcraBaas HafijeHAHe Belnsusx B Qopuyay (7), moxydas:

d’r a2y aiz
X:m-&t—g,yzmw,ZImaﬁ- T € )

OTE TPH YPABHEHEA HAsHRANTCA OuPPepenyuarsnvoimu yYpaskenuamu 0eu-
gcenusA CBOOOKHOM MaTePEAIBHOM TOSKE. C NOMOMEBIO HX MORHO ONPEJEIHTH
IBUReHEe, ecXe RaHH cmiw X, ¥ @ Z, ®, Haobopor, HafTe CHEH, KOrIa
mssecTHO Amkelme. IlockexHas sajgava ropasgo mpome, @b, ecia 1anb ypas-
HEHES JBUMOHAS

z=f (t)
y=f1 @
g = f'A (%),

10 omupememesge cBI X, ¥ ® Z CBOJUTCA K NPOCTOMY naddepeEmAPOBA-~
wuio. Haobopor, ecam cmisi X, ¥ B Z jaHw, Kak HOKOTOpHe PyEROEE
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KOOPAWHAT, & HYRHO OUDPEIENATh ROOPAZHATH B tpyfmunn BpeuMeHd, TO OTHICKA-
hEe (yBERIAR :

y=f1 (t),
z =1, @) ’

CROJATCA K HUTErpPAPOBAHAI0 COBMECTSHX 1af@epeHNNaNbHHX YpapHEeHHR BTODPOTO
HopAfKa, 910 Ho Ooublme$t dacTd DPEACTABAAET SHAMKTONBHL® $ATPYAHSHEA
B Mo&ker OWTh BHOOI8EHO JXHIIL B HOKOTOPHIX COYYRAX.

§ 7. Guaw wnxepuuw. Ilepexoauy K YCTAHOBIGHHMI0 MOHATEA O CHIRX
gEepnaE. Cmaoli BHEPUEHM MaTeDEANbHOH TOYKE HASHBAWT (EKTHSHYIO
cHNy, KOTOpas O BeIMYER¢ DABHA UPOHSBOIGHHI) MACCH MATEPHAIbHOH TOUKH
H2 IONHOE YCKODEHE®, a HAalpaBleHa B CTOPOHY, HPOTHBOMOMNOKHY MO
HOMY YCEODEHRK).

[Cena mEepumz HastiBaercA (URTEBHOA NOTOMY, 4YTO OEa B O0TJRIZe OT
A6ACTBATOIBHAX CRJ, HE BhISKBACT H3MEGHCHHA ABHREHEA MaTOPUATbHO® TOYEN
B BBOJETGA YCIOBHO, WMESHO, JEINb B Ciyyae, eCAA KETAOT OPHBECTHE 38137y
0 ABAKEHAE MATEP7aNbHOA TOYKH F 32)a4e O DABHOBECEH CHI).

Beepeaus nosArea o Taxoldl ¢unTesEOE cmae obxeryaer QOPMyIAPOBEY
B DpEMEHeHA® MHOTHX TeOpeM JukaMuku, ocofedgo B Bompoce 00 OTROCH-
Telhs0M IBMRESUE U O ABAROHEE BECBOGONHOA MaTepBanbpHOH TOIRM.

QGpatuB CHOBA BHHMAHH®
Ba, ypaBHeHHe jABa:xeHda (6),

™~

P =mj,
¥ HAmACAB €r0 B BHAE
P—mj=0,

MBL MOKEM CMOTPETh Ha HeEro,
K4E Ha YDABHEEWE pDARHORECHA,
¥ BHPA3UTh Cro TAK: eCA OCHANO-
sumL COOGOORYI MAMEPUULLHYIO
MOuKY 6 KAKOU-HUGYds MOMewm
spesenu % npubusumd K Heuw,
KPONE  UMEIWEUCR  OBUNCYW,CH
cuave P 1Y), ewe cury unepyun
¢ (npoeruEd ¢ #a HanpasieHHe
cHAH P, cOrIacHoy OmpeleseHulo,
OyIer pasHA — M, DO NOLYUUM .\}b
pusHonerue. _ :

liyers ®a wmaTepmaipayio T0nRy M ($ur. 12) wmaccm m  melicreyer
cuaa &, coobmaa ef yckopesze j. Turla o OpeIMAymeMY ME UMOEM:

. STE 2
=y (E) + (9") ’
7 Tan g v¥y 2

P=mj=} (_“5- ar) + ('m of

1) Ec:m HA TOYKY ZOMCTBYST HeCcKOIbKO CHN, MIW JBEXede TOTKN CTSCHOHO CBAZNMIL
TO ci1a P ecThb PaBHOIEACTBYRIGAR BCOX CHI, X8ACTBYRIIHX Hi MATOpHANLEVI TOIRY, BKIW-
281 H PEAKNNH CEBA3BH, dipus. ped.

R]*
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W3 nocxexmero VPABHeSHA BBIUM, YTO CHAA P cmaraetca reouerpn'{ecm
m-3 de Y]
u8 JABYX HOPUEHIMKYIAPEHX ADYT K JDYry CRI: -~ = & M 5 3aneuad, l1'1'0-—

dv
6CTh YCROpEHHE IIEHTPOGTPBHETGJIBHOB, a @ TAHT6HOHEARBHOO, MHN COOTBET-
CTBOHHO STOMY B (aMHO CHJIN H&30BOM:

. v
Pyp=tjp=m 7
CHAOR NEHTPOCTPEMHTENLHOA 2
. dy
Pt =mjr =mx

CHR0H TﬂHI‘eHHHaJIBHOH.

Takoe pasnomesue CEA YacTO yoOTpeGIAx diizep B cBOBM Kypce Mexa-
mpxe (Leonhard Euler. Mechanica, sive motus scientia analytice exposita.
Petrop. 1736).

Eciw ornoxem ceny amepned @ (dmr. 12), xoropas paBHa 00 aGCOTOTHON

BeNHUREe 7j, HO BAUDABAEHAa B CTOPOHY, ODOTEBOMNOIORHYI CAN® P, TO 33METBM,
8

4T0 NPOGKNUE €6 Ha KaCaTeNBEYI0 H Hop¥aib OYyAyT: @, = — m’&% y @a = —my,
10 BeTAYMHE pARHHE [OpOeKNRaM AeicTpyomed cgast P ¥ 0pOTEBONONOKHKE
UM IIo BH&B‘.Y. HepBﬂ}{ HA3WBABTCA MAMHICHUYUALDROI CUACKW UHCPYUU H Hanpa-
BIGHA B CTOPORY. 0ODPATHYI TAEIERIAAIPHOMY YCKODEHBK; BIODAA HAB3HBAGT(A
UEHMPOGEHCHOT CuX0% umepyuu W HANDABJEHA L0 TIABHOE ROPMATH OT LEHTpA
KpHBE3HH.

fABrasacs cocrapiAnmen ONETEBHEOE CHIOH PHEPIUHE, HERTPOOERHAA H TAaH-
reENHANbEAS CHJIH WEOpOAH CyTb CHAH (WKTEBHEE; MK JONKHH DDRCOSRUHATH
HX K 9HCIY AeHCTBYIOMBX Ha MaTepEAaMbEYI0 TOUKY CHJ JBIb 1B CIY4ae, ecam
BOIPOC (6 aGCOMIOTHOM JBRKEeHHH TOYEE MH XOTEM DACCMATPHBATH, EaK 3aJany
0 paBHOBecar XeHCTRYMINEX HA Hee CHJ. lakad MOCTAHOSK2 33JaH O ABEKERHAH
MaTepHEaibHOA TOYEA ABISeTCA OCO0SHHO eCTECTBEHEOH ODU OUDefONeRRH CHI,
AeACTBYIOMAX HA MATEPEAILHYIO TOUKY, 4 Takke NABJICHAX e¢ Ha MOPBOATCTBEA,
CTOCHAKIER €0 ABNKeHMe, B ar1mX
33Ja4aX CHJAN MHEDIAY HUYOM He
OTIRYARWTCA O PEAIbHNX CHJ;
8 9YACTHOCTH, OpH ONpeJeleHAM
JaBIeHEA HA OPEOATCTBAA MOKHO
CYHTATH, YTO CRJI3 MHEPLUHN TOUEH,
HapaBHe cneﬁcm,me.uhnum CHIAMH,
NPHIOREHA HO K MATODUANBHOM
TOUKe, & EOHNOCDEACTBEHHO E TOM
TeIaM, KOTOPHO 3aR8PKRBAIT TOIEY
Ba ee TpaekTopaM. Krig, HanpaMep,
mexoTopd mapee M (dmr. 13)
ABEXETCA HPH OTCYTCTBEM RHONIHUX
cEl 100 NBIHERJDPHIBCEOMY CBOAY,
ONECEIBAS EDYI, TO Ha Helo NeACTBYeT Anmb cEla F 1asjedwa CBOXA, EOTOpas
AT MmapAKa ecTh CEAd HeHTpocTpemsTedbHad. Ho mo Tpersemy sakomry
guEaMERM mapak M caM AaBAT EHa CBOE € TAKOK Ke CHIOE N, paBHO#
cere P, Ora cara N jaf mapmga Oyper uUeRTpoOexkHOA CHZOR HHepuww,
4 MORAO CKasaTh, YTC CBOJ, HAXOARMTCA 001 NeHCTBHEM 9TOH CHIH.

P

®nar. 13.
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PoaXsHERN TIPEMOPOM TAKOTO IBHUKEHRA, ROTIa ABUKYMEeCs TI0 neETpobexREOR
CE0f RREpIEN OPAKBEMACTCA KBOPXY, MOKET CIYHKATh K3BECTEAA ArPYMIEA, T4e TIKO-
I35 KONACKA, COOTas 110 PeIbCaM CHe- ,
KOTOPOf BHCOTH /2 B TeM HproGperas
60IbmYI0 CKOPOCTH, ONECHBAET BATEM
EpPYI B BepTHEEANGHOH IIOCKOCTH,
BCO BpOMJ INpPHKHMAACH K pelbcaM
nenTpoGexEoR cmaok (Par. 14).
Yro6ur 810 OLLIO BOSBMOXKHO, HE00X0-
aeMo, uTo0H B BepXHed Touke KpY-
roBOr0 NYTH HEHTPOOOXHAS cHIA K

. v?
Mjn= m ®ur. 14,

(TE® 7 eCTh Dagdyc Kpyra), HAUDABNeHHAd KBeDXY, NDeBOCXONIa CEIY Beca
gouscgn P = mg, HaupasieEHylo EHEsy. Orciofa BEJHO, 9TO CKOPOCTH TeJeEKA
IOIKHR YAOBIETBODATH HODABEHCTBY:

v.’ > rg,

TA® ¢ YJCKOpeHEe CEDH Taxectd. Jamee Gyaer M0KasaHO, 9TO €CHA ABAXEBHE
TNpoHCX0fAT (€8 CONPOTHBIEHRA, TO CKOPOCTh KOJACKE B BepXHell TOUKe EKpyra
supaspIack 6n opuysoi: '

v =V 2g (h—2r), v* =2g (h—2r)

(cropocTh, MpHOODETAOMAs] MATEPHANbFON TOUROR, SABACHT TOIbPKO OT DASHOCTH
MeXAY BHCOTAME HAYQJBHOE H JAHHOR TOUEK OYyTHE H BOBCe He 8aBUCMT OT
$OpNH TPREKTOPHE, IO KOTOpOoR ABHEZerca Touxa). Takem olpasoM, OonxyyaeM

2g (h—2r) > ryg,
OTEYA3 HAXOAHUM, 19T0

h—2r> 4,
k>%r,

7.-6. MCXOJHAS TOYKA TNYTH KOJKEA BOSBHIDIATECA Haj RepXHel TowKRof Kpyra, Io
kpalineX wepe, Ha IOJOBRHY pajmyca mocieamero. Ha pene, BciescTeue BeTpe-
YAOMAXCS CONPOTHBISHEA B JNd HANCKHOCTH, BHCOTA A ZOIEHA OWTL ropasio
Goxpme. OOs9H0 ee NeNawT DaBHOM NPAGAMIATENBHO ABYM JHAMETDRM Kpyra.
Heorpa mogo6HKHe HrPYIIEA OCYIOCTBIAIOT B GOXBIIOM pa3Mepe, E TOrja
Ha HHX COBEPIMAIOT «MEDPTBHS IeTNH» BeXOCETEZHCTH.
' [Korza aprmunepufickfi cHApSX yAapaerca B OpOHI, TO BCTpedaeT ee
compormIeHre. Beiefcrsae OmCTPOA OCTAHOBEM CHAPSJA B HeM pasBHBAOTCH
OrpoMHEAS TAHET@RIWANBHAS CHJA WHEPLHMHE, EQTODPad H npoGuBaerT GpoHIO).

§ 8. [lewmenne Tena no BepTHRANbLHOMY HanpasneHnio. Ha rexo,
6pomeHEHOe [0 BPPTRKANLHOMY  HANPABICHHI0 CEESY  BBEpX, jedcTByer
O0CTOAHHAS CENA TAXKECTA. KOTOpas, OyAyuE DpPAIOKEHA OTIENLHO, Ccoofmaer
TeIy DABHOMEDHO JCKODERHO® JIBUMKEHUe, HAUDADJGHHO® BHE3; EPOME TOTO, TeJo
ﬁy}(eT IBHraThCAd N0 HHEDPIHNHA CHBZY BBOpPX, BCIENCTBES COO0OIICHHOR oMY
B HAYadbHHWH MOMGHT CRODOCTH. Torna, H3 OCHOBAHHHE BTODOTO BaK0HA [ABHA-
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MHER, 004 NBEREHES CIORATCH, H MW NOIyYAM Olepyomae DOPMYIH, Xapakre-
PE3YOTIES CIQOMHOS® JBHKCHES:

V=19, — gt'r

t!

§= v, —"’—2-,
rle ¢ 8CTh CKODOCTH, § — OPOCTPAHCTBO, UPOAR@AHOe B CIOKEHOM JBHKCHHR
v, = BaualbHAA CKOPOCTH, ¢ — YCEODEHEEe CHIN TAKeCTH, PaBHOE, Kak H3BECTHO,
9,8 m/sec?, a t — Bpexs.

U3 mepsodi ¢opMyJss MOKHO ONpeRelHTh BpPeMsd, B EOTOD7e¢ TEX0 NOAHE-
MAeTCA HA HaEOONLINYK BHCOTY; UPH 3TOM KOHEYHAA cEopocth v = 0, a caexo-
BATEILEO:

v, —gt =0,
OILYAa
- : U

tmax — Ea

BBens 2Ty HOCASNHIO0 BelEINEY BO BTOPYH (OPMYAY, TOXYIEM PelMIRHY,
BHPAKAICMYH HAEGOUbmak 1yTh, BAM, HEATE, HARO0ILIIYIO BHCOTY HOAHATIA TOTA!
LS. L. 4
max —— q 21‘)' - Zg L
Bums Texo GyfeT MalaTh OT NeACTBAA CHIEL TAKGCTH DABEOMEPHO YCKO-
DOHHO B CKODOCTh, ¢ KOTOPOK) OHO YIAIET HA MECTO UOABEMA, OOPELeImTCA WO

dopuyxe:
vezl/?ys:]/‘zg-g—; = ¥

3pangT, opE najensu O6pATHO B TOYEY, OTKyA2 Tedo Omxo GPOmMeHo BBEpX,
OH0 mpEoGperaeT Ty caMyl0 CROpOCTh, ¢ KOTOpPOK OHJNO OpolleHo BsepX.

3aMerTdM, YT0 DPE BHBOJS® BHINeHANBCAHEMX (ODMYI MW He IDEEAMAIR
BO BHEUMAHME COUPOTHBICHHS BO3RYXA. .

§ 9. [isumeHwe tena, 6poWEHHOTO NOZ YyrAOM R COPHSOHTY. Ilomoxam

310 Teao Gpomeso u3 O (fur. 15) ¢ HazaasHOE CKOpPOCTBIO ¥, oOpasywmen

C ropusoHTOM Yyrol a«. Boabme

¥ 0OCH KOODAPHAT, HNMEIAe Hajalo

' B TOM DOJOXREHER JBHKYMeEACA

TOYRHR, B3 KOTOpOro ee Opocund,

B DACHOIOXRNM HX TaE, YTo0H

ocs Ox O6HIa TIOPH30ETAALHA,

ock Oy BepTEEaiLbBa, a ILIO-

CROCTh XY UDpOXoldia  Yepes

HAlUpaBIeHde HAYslbHOH  CKO-
pocTa v,

Pasnoxux cropocts v, HA

COCTABIAI0INAE OO OCAM KOOPAH-

dur, 15, gaT. OmEm OYAYT PaBHH ©,COS @

' naa ocu Ox 1 v, sina jas oce Oy.

Ecyg 6N Ha MatepzaJbHYI0 TOUEY CHIA T4JKeCTE RO ReHCTROBaJa H CHEO-

pocrs v, sina OWIA paBas HyM, TO TOYAA aBaranacs 6w mo oca Ox pasHo-

MEPHO €O CEOPOCTLIO

B__‘

?)‘ == vo £0s &,
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C npyre#i cropomw, ecrm Ou geficTBOBANA JHEND OfHA CHIA TAKRECTH
A& CRODPOCTh v, PABEANACH HYNIO, TO TOYE3 XBHralach 6 mo ocae Oy pasHo-
MepPHEO-3aMeJIEHHO ¢ YCEOpeHHeM (— g), TE® g ecTb YCKODeHH® CHIN TAKECTH,
T4E 9TO0 MH HMegm OH . :
v, =, slna — gt.

IlpocrparcTsa, NpOIASHANIe B HOZOGREIX ABWEEHEAX, BHPISHIACH 6n Taw:
Z=0,008AF; - « « o« > oo e (9

y.—:voslnmt—%ﬁ. N LD

CropOCTh TOTKE BO BCAKOM MecTé NyTH WONYWATCA, GCIR CAORNTL CEO-
pocra mo ocaM Ox m Oy, Tag 910 CKOPOCTh TOURM BHDASHTCA BoO0Ie POpMYIc:

v =0, +¢",,
BIE, UOLCTABIAS BMOCTO ¥, M ¢, EX sesmnHH, Qopuyioh:
ot = 12, c0s® @+ (v, sin @ — gt)* = v, cos’ a—--v,” sin’ a — 20, sina - gt to'? =
= 9%y — 20, sina - gt gt =v," —2¢ (v sina- t—_—%ﬁ) = v’y — 2g¥.

Caenosarensno, BO BCEX TOYRAX, QeXaMBX HA olEHAKOBOR BrICcOTE (YIS ¥
OEHAKOBHE), TEIO HMeeT OIRHAKOBYIO CKODOCTh ¥

Tenmeps ompegernM 0yTh, 10 KOTOPOMY 6yner ABBraThCA TOIES. Jaa aToro
#3 YDaBHEHHSA:

T = v, c08x -1

onupelelnM BpeMA i

x
= Y cosa

t

@ IOXCTABAM 3T0 BmpakeHwe B gopuyxy (10):

vysina x?

Y= geosa T 9 Togcosta — TIEAT

g A :
2v02coszax SRICIRR L)
Iro ecTs ypaBHeaHme BTODOH CTENEHR OTHOCHTENBHO Z; CLOAOBATENBHO, IYTH
TOYER GpeACIaBiserT co6010 EDHBYK BTOPOre LODAAES. Jasa ompejexeHEs BHAa
EDEBOft COCT3BEM BHIpaKeBHE:
. B — 440,

sie 4, B n C cyrb xodddmnuents CTAPMEX *NEHOB YPABHGHNE KPHBHX
8T0pOrc nopaika B obmem Buze. B ypasHenua (11) roadduumear ups z* ecrd

—_g . .
4 = 2v2costa’
goafypanments e B m C pasEw 0, HOTOMY YT0 B HeM HeT WIeBOB C XY H Y.
Takeym 0o0pasoM, HAXOARM:

' B — 44C = 0,

aro uMeer wecro xxa mapaGoan. CnegosaTemsHo, mets, GPouenxoe 100 YLAOM
K topusonmy, Oydem 06uamuca B0 naApasore.

[TokaxeM Ternepb, yTo Dapalola 3Ta BMEeT OCBI0 IHEHIO, mapadfiELEYI0
ocw O, E Bafilex I0NOXeEE® €0 BOPIWAHHN D), KOOPAEHATH KOTODOH BYCHH Gynyr
a u §. Jag oTore IepeHeceM Hayalo KOOPAMHAT B TOuRy D, mpm vem mampa-
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BIOHH® HOBWX OCeH OCTABEM NPeXHNM (NADALTONBHNM CTAPHM), 4 HAIDABICHES
oce Oy’ Bosbven Bums. B rakox ciyuae Qopsyin xus nepexosa OT cTapol
CHOTOMN OCell KOODAMBAT K HOBOR GyAyT TakoBm:

z=a-+2;
y=>b—4y.
Moncrapnag TR PaBeHCTBS B ypaBHeHEe (11), nakaem:

C—y)=@'+a) Ba— 55005, @+a)' = (@ +a) tga —

I BN TS N — %9 '
5o cotta @+ a*+2a2") =a tga Sog? Gost + 2 (tga —
- ag ) ‘15].',1’:'2
T wfcosfa /T 2y, cosla °

BuGepen koopimEaTH 4 R b T8E, 9T00B NOCTOAHENE WeHN = kos¢du-
DEERT Op# Z' OOPATEIECH B HYIH; JA4 HTOr0 HEOOGXOJHMO, YTOGH

atyg

atgaa—%—zcos—?f?;»:O,
tga — vo'cbs’_a=0;
OTCIOAa EAXOAMM:
a=iy"2Fsinacosa=+§§sin2a ce e e (12)
b=%§smza_g_f.sin’a=-%‘;Esinza.i L)

Ilps rardx Beamummax ¢ ® b mOXywuM ypasEeHme TPaEKTODER E BHXO:

b4 12
¥y = 29, cos®*q i
aIn

o — 2v’ cos’a

oy g -

Hs eroro ypasreRms y=me #CHO BHIHO, 4T0 TPAGKTODHE 6CThb HAPAGOIA, 0CH
woTopofi Eanpasnena uo ocd Dy', r.-e. mapammessmo oce Oy, m uro mapsmerp ee
' . __ ylcos?g

—_ )

g
TaKk YTC YpPaBHOHHE HADAGOIH MOEKHO nepeuncarTh CIe Tak:

m” — 2}7?/’

L]
Orsepcraes sra mapaGora 06pAINeHa B NOJIOKETENLHYH CTODOEY OCH Dy
HIE B OTPEUATEIBHYK OTHOCHTS8IbHO OCH Oy; H3 TOr0 K¢ ypaBHEHAs BEAKO, UTO
rouka D (a, ) ects, neficreurensHo, BepmuAa Hapatoan (moxysaaocs ypasaenns,
omoc?o_ ¢ E BepMAEHE HapaloXkr).
opuyta (13) mOKaswBaer, 9TO UpE OLHOR W Toh Ko HAYAILHOR CKODOCTE ¥,
MaTepHANbHAA TOURA HORHEMOTCH HA HA#OOILIYI BHCOTY OpA & = 90°% mak
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KAk UpH BTOM SHAYGHEE YIia o KONEYECTBO Sina MOAYYAT HAnGOIbII YO BONH-
4gRy, pasEyio exmmmne. HamGompman BcoTa mogsema Gyger:
ch
bmu:?‘g' I T T S, .(1‘1)

Uro6a ompexernts mecro ToukE B, B xotopyw yoamer MaTepHAIbHAA TOYKE
B EOENE /BUREHEA (MOJATaf MOCTHOCTh FODHSOHTANBHON), saMermM, uTo

OB — 21@:%"2 sin 2a.

Orcrona BEAHO, YTO HAHGOIBmEo PaCcCTOAERe MO TOPH3OHTANLHOMY HAmpa-
BIeHEIO, T.-¢. OBp., Oyler mpn 2a = 90°, mam o — 45°% cnemosareabuo,

V2 -
2amu=—go—..............(10)

@opuyna (14) aaer maM BHCOTY, Ha EOTOPYI0 HOLEAMETCH TeJI0, GpomenHoe
10 BEPTHEANBHOMY HADDABNEHHI0 ¢ HAJAaIbHOE CKOPOCTHIO v, Popuyara (15)
HOEASHBAGT, 9T0 [0 TOPHSOHTY 7610 3aX6TA6T HA pACCTOABME, BIBOE Gonbmoree;
DpE 8TOM OHO NONHHMAOTCA BBEDPX HA BHCOTY, DPaBHYX [NONOBHE® HAEOOIbmEd
BRICOTH DOALOMa OPH MABHOR CKOPOCTH; AefCTBHTONLHO,

2
sln45°:VT_,
. 1
sm’45°=—2—;
OTCHRA
— % o140 0
by = 5y SIN 45 = 15°

§ 10. Pa6ora cunnl. Korma Touka npExoxeEEs cmant II8POMEIMALTCA, TO
FOBOPAT, 9T0 CHNA DNpORSBOAMT paGory. FKcir me Bna Tmemo gedcreyer cana
B T0YEa €0 HPHIOEOHES HENOABHKES, TO TOBOPAT, 9TO CHI&Z He MPOH3BONKT
HHRAROHA p20oTH. Co3faHEe TaK4X YCIOBBI, Ipu EOTODRX TOYK3 MOpHJIOKeHAA
CHXB MOKOT NOpeMeNaTsCA [0 HANDABIEHRI0 NGECTBHA CHNN, HA3KEBRGTCHA 3AMACOM
PaboTH. OTOT 3amAC PAGOTH HABHBAGTCA XOMEMUUAALHOL sxepLILe.

I. Paccuorpmm paGory, EOria CmJa NOCTOAHEA. BelmugHa paGoTs
B BTOM cIy43e OMpefexsdeTcA H3 CIeIYHNOAX OCHOBHHX CBONCTB oe: ’

1) Eczm npofifeHENe UYTH OARHAKOBH, TO padoTa mpONmOPREOAANBHE Ael-
STBYIOIUAM CHIAM. '

2) Ecam cmrn ogwHEaEOBH, TO palOTH, RMA OPOHSBENEHEREe, UPONOPUAO-
HAIBER UDOANCRHNM TYyTAM.

3) Ecam cmia geficTByer moX yrioM K HANPABICHHIO OyTH, TO ee pa3ia-
TAK0T 10 HANDABIOHMIO NYTH M IO HODMAXH E HeMy; IOCACAHES COCTABAAOMAA
(m0 mopMamm & myTw) paGOTH HE NPOHSBORET H BCA palora pasHEa paGore
ciarawmed, HanpasacHRof mo myTa. :

4) Koraa cExa Eanpasrema mo HANpAaBICEHRI0 ABAKEHHA, TO paborTa IoJo-
EHTCILHA; @CIH KO B CIOPOHY, NDPOTEBONOJOAEYH ABUKEHRIO, TO padoTa oTpn-
IaTeIbHA., ,

IMonoxaw, wro aweeM czny P, To9Ea NPEJNOREBHS KOTODOE WDPOXOAHT
uyTh s, B caxy P!, Touka mpanoxemEa roropod mpoxogaT oyre 8. Boof6pasex
. Tomepe CcEIy, paBEy P!, TouKa mpEIOXeRMA KoTOpOR OpoxoART myTe s, PaGory
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B MepBOM CAydae nasoBeM uepes L, Bo sropow vuepss 7' m B Tpereem —
vepes T'¥, T.-e.
T pabora ceaw F Ha DYTH §,

™ » » Pl » 8

TH' » » }Jf > L 3.

Cpapaupad mepsHfi caysall ¢ rpersuM, HafleM, [u YK33aHROMY TOIOREHEK
DOPBOMY, CHELYIOMYIO IHOIMOPIHI:

T P

I L
Cpappusaa Bropofi cIy4afl ¢ TPOTHEM, DOIYIOM, KO BTOPOMY OUPEISIEHHIO,
OPOTIOPUBIC: _
I 8
Ti’

3[ .

IlepeyHOXABR 9T# NPONOPUEB, MOJYIEM:

MNonomey Temeps, uro P’ =1 u &' = 1, @ yCUOBAMCA AAd BTOTO CIYIAK
npusenarTe 7'/ =1, T.-6. OygeM CY4TaTh 33 EAMHINY paborer pabory, coBep-
MmaeMylo OXMHANGR CRIN Ba OXUBHNG NPOAIGHHOrO myTH; TOTAZ GYAeM HMETH:

r _ P-s
1 T 11t
HJIR
T=P-5. . v « « « « « « « .. (16)

Hrag, paboma ROCINOIHHOU CUAM, KANPAGACHHOU 7O OBUNCERUIG MOYNL  ee
NPUAOUCCHUA, PUBHE NPOUIBEOCHUN CUALL HA NPORGEHNHOE NPOCIMPANCME0.

M3 gopuynst (16) cpasy Bmses m pasuep paGoTH: OHA T¢PBOTO H3MEPEHEA
OTHOCMTEbHO CHAH, NePBOTO OTHOCATEXbHO LYTA B EYIGBOTC OTHOCUTCALHO

EPOMOHH: _
pasu. [T1 =[P, &, %], .

15 msmepenmA DalGTH CHIB yoorpefagercd 0co6ad efXWHAUS. Tak, ecam
CEIY U3MepPAT KANOTPAM MANMA (kg), a DPOCTPAHCTBO MOTPAME (mt), 70
eIEEBOA DAOOTH HASHBAETCA KEJOTPAMMOMCTPOM. Ecim cuay B3MepAOT
HyAaNB, & DPOALCHER BYTs — QyTaMH, TO SABHANA pafoTH B 2TOM CIyYae
maskisaerca myrodyrom. B albcomornod crcTeMe mep paldoTy B3MeDANT AHE-
caBTUMeTpaMA 1d apsamu. LEiu€mna pabotw, paEaa 107 spros, EHaswBaerca
oxcoyaem (DAERTPHYECKAd elENENA padorai). OfeH XRIOTPAaMMOMETD paBeH
9,81 - 107 apros = 9,81 axoyaed. Oxum oyrodyT paBEAETCA 5 KREOFpaMMo-
METPM.

FEenu ppurarens DpOB3BOAWT DPaBOTY B TeUeHNe DPOLOMRHTEILHOTO BPOMEHH,
HADPBEMEpP, HECEONBKEX TaCOB, TO LIA XADAKIOPHCTERA CAIH (MO bOGTH) JBH-
vaTend ompeneasior pafory, kOTOpYie OA HPOHSBORET KARIYK CeBYUAY,
Cexyrznad palora HasHBAGNCE MODIHOCTHK. 30 counuuy MOWMOCINU NPUNU-
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mawom pabomy, paswyro 15 xuaowparnmomenpar (uaw 15 nydoffyman) ¢ cexyndy,
u waswegom ee Aowadunod cusow (padoroli momanm). Jsaratens, AAOMAH
pabory N xomajell, Hash8aercs aparareieM s N IJOmajnRHX cEI. B saerTpo-
Texa@Ee, Tie NpaHaTa abcomormaa cmcrema mep (C. S. 5.), sa eamEMOY MoI-
gocTa 6epyr yamm — OREH [XOyAb B cekyuny. OjHa Jomazdsas CHIZ PaBHA
9,81 - 75 =736 yarraM.

. PaccmorpaM Teneps cayvail, korja mocrTogEHad ceaa I’ o6pasyer ¢ Eanpa-
BIesHeM JBHReHHS TOUEH ee UPHIOKEHWSA HekoTophd yroa a {gur. 16). Ilyerp
nyTh, MpOfjeHALIA wpH stom, 6yAer s. Urobm
onpexenaTs pafory, pasmaraeM CHUY Ha 1B
cana ) @ N. Toria mo TperseMy CROACTBY
paGoTH BaKIWYaeM, 1TO padora cEin L Oyjer -
pasa pafore ciaralomel cmam . Creaosa-
TeIbHO, pafora B BACTOANIGM CAyYae BHDA-
3UTCA TaK:

T'=¢- s,
HQ
¢ =2> cosa
03TOMY
T— Pscosa, . . . . (17) <$ur. 16.

T.-8. PA6OMA NOTMOAHNOR  CuAb, OOPAYWWET Y108 € HANPAEACHUCM NYMIU,
PAOHA  NPOLKYUL  CUAG HE HANPACACHUC RYymU, YMHONCCHHOU HOE 6CAU-
yuny NYm,
Heo6xonu¥o saMeTarh, 9TO OUpPEXENCHHEE STO €CTh caMoe o6mee, HOTOMY
470 B BeM 3aKIWIANTCH BCE COYYAH DAGOTH, a TAK®e N 3HAL BedHmymHH PabOTH.
Jdas pabote, Kak MaTeMaTHYeCKOR BellauaHe, TAKO® OUpPElGJeHME, MM MOIJH OH
BHIBECTH H3 HOT0 BCe BHINEE3NOKCHHNE CBOAcTBa palore. B caMom rnene,
moaoxue B ¢opuyne (17), 19ro 2 =0° nomyyem: 7' — P .s, — ypabHedge, HaM
yxe maeecTHoe, Ecma a=90° 10 T =0, rak Kak cos 90° = 0; smaumr, cu4q,
nepreHsuxysapras  nymu, paboms we mpoussodum. Beam a=180° 10
T ==—F .8 1.-0. CriAQ, BPOMUBOROIONCHAH HANPUBIEHUN OSUNCCHUR, NPOU3-
800Um OMPUUAMEAVHYID PAGOmY,
II. lionosxmy reneps, 9TO Cyla NMepeMeHHA. UYToOW ORpeReJdTh B 3TOM
cayiae palory, pasnesuM DYTh § Ha OeCKOReYHO Nagbe vacTE As (gar. 17).
Torga MORHO DONOXHUTH, 9TO HA OpO-

”" ]

P gt a2 ,, CTpaRCTBE 6ECKOHeTHO Maxok yacrd As
as 2" ayme permvEEa cmim, a Takze Ranpa-
,ma BIGRH® €8 He H3MEHAIOTCA: HOSTOMY
O o pabora Ba myT# As' BLpasHIcA TaK:

I P } !

A T'=DF cosa - Ad,
®ar. 17, e o —— yron Mem1y HANPABICHEOM

CHImM ¥ HalOpaBiAcHACOM IIYTH As

| B TAUGHE® IePBOro IDOMEXKYTKA BpeMeHE; pab0Ta Ha BIOpoi OeCKOHEURO-MANOH

 9aCTH UYTH
] 2/
T"=P" cosa' - As”/,
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g 1. A Bemmuesm 77, IV, T" m 1. % HasHeawTcd SI6MEHTADHHME
paGorTamnm. OHGBHJIHO, 9r0 pafoTa CHIH Ha BCeM NyTE OYAeT PaBHA CyMMe
BI6MeHTApHRX PpaboT
T=T471T"+..
RIE
T =P cosa' - As' + P cosa” - As'' 4-... = Z P cosa - As.

[lepexoqum K mpefedy, moxaras As CTPeMAMEMCE K HYIK; HONyIaeH:
&
I=Ilm2ZPcosa-As= f Peosa - ds.
o]

Hanecammyio ¢opuyry Moxee npeicraBuTh rpadmueckm (¢ar. 18). Jua

3TOT0 Ha ocH abcmucc OyaeM OTENSALIBATD GeCKOHOYHO-MAlble OTDE3KH myrefi As,

' ’ a4 HA OCH OpAUESRT — COOTBETCTBYIOIIH®

e __ AM BENHYMEH UPOCENWA CHIH Ha HAODA-
BIg¢HH® OYTH, T.-0.

P cosa, P cosal, P'"cosa”..,..

CoeuHEB KOHIW OPAEHAT, HOXYIEM
HekoTopyro Epueylo nuEEi0 BC. PaGora
ceanl P ga nyrw OD Bmpaserca nzo-
mazsio OBCDO, motony uro smemeaTap-
o) D, Hue paGoTe BHpassres MIOMafaMm Gec-
A Saseas g EOH@THO-MANHX HODPAMOYTOABHAROB, BIE-

®ur. 18. CaHHHX B KpEBYK BC, Tak Eag B Ipo-

XOIEGHEE 3TOT0 OPOMeXRYTR2 AS MOKHO

CEILYy CYHTATh DOCTOAHROR RO BeIMIMEe W HaupaBiaenzio. Jmwaa BC maswBaerca
EpABOI CHIL

Jlagem Temeps moEsTEe O cpepme® cmme. CpefHed cmIOR HA3HBACTCH
TAKAA DOCTOAHRHAA CHIA, KOTOPAZ NPOHSBOJET Ea OyTE § Ty *&e palory,
KARYK OpOH3BOXET Ha BTOM Xe UYTH DOpeMeHHaf CEIa. Ecax qepes R RaszoBeM
cpeidow cany, a uepes 7' pabory mepe-
MeHHOH . CHIH, T

"R -s=T7T,

T
PR

OTEYA&
_R —

T.-€. CPEOHAA CUAR PAGHE Palome nepe-
MERHOR  CUADL, DAIVCACHNOU HA BPOU-
Oenmvisk nYmMo.

Teopema. Pasoma pasuodesicmeyio-
el CuAbs PAGHA CYMME Pabom Cux
CARIANULUT.

Liyers Ba touRy M (fur. 19} ged- &ur. 19.
creylor ¢eam: P, P, P, ... P, unycm
TOYE3 HMX DPUJOREHAA npoxonm nyTh MM’ — s, TonoRyM, 470 &, o, %gy...sy
CyTh YIJH, ob6pasyeMue CHISMH ¢ HampasleEmeM nyra MM/, m l—yro.u ofipa-
3yeMu SAMHEAKmed CTOPOROA CUTOBOTO MHOTOYrOALRHES (pasnoneﬁcmylomeﬁ)

MI
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B ¢ MM’. Toraa na ocEoBanmm TeOPOMEl 0 NPOREDEA SaMHKalmed CTOPOHN
CHROBOTO MHOrOYrOAbLHHKA, MOXeM BANHCATH:

Pcosa+ P, cosa, -} P, cosa, + coo=-P, cosa, = R cosA.
llovroxue ofe vacta paseHcTRa Ha 8, HOIYYHM:

Peosa-s+ P cosa, . $-FPyconay- s ...+ P, cosa, - 8§ = R cosk-s,
HIY

2P cosa-s= Rcosk.s.

JT0 DaBEHCTBO M NOKASHEBAGT Hamy TeopeMy, NOTOMY 9TO. TPOH3BeXeRHS B3
DDOeKIH CHINEI Ha TPOMIeHHNA IYTB M ecth pabora.

Teopema. Patoma cuam Ha JaNNOM RYymu paswa cymme pabom wa cocma-
BATIOUUT NYMAZ, _

Hazosen wepes ®py &4y gy o0 an (Par. 20) yram, oGpagyembie cocra-
BIAWMEME OyTANE C HRUDABNOHEEM CHIN P, g 9epes A -— yrox, cGpasyexn
cerol0 P ¢ saumkawmen CTOPOHOK, (T, 8.
COCTABHHIN IYTeM §) MEOTOYFOJBERER, IOCTPOeH-
BOro Ha cocrapuaomex nyrax. Toraa, ma ocso-
BAHRH TEODOMH O HPOERIAZ SAMNEKAIMOH €TO-
POREl MBOTOYrONBHAKS®, MOKEM DANBECATH:

§ C0S A= 3, €05 @, 3, cos a, 4 5, oS a; +
o8, co5a .

IToxromus 066 wncTh ypammenmma ma P,
IOy IHM : ' ®ar. 20,

Ps cos A = Ps, cos a, -- Ps, cos % .. Psycos a

970 E JI0Ka3HBAET Teopexy.

Teopena. Daemenmapuas paboma curw wa danwon BYMU PAEHG CyMMe
pabom ee xomnonenwmos wa OMPEIKAT, NPEOCMABINMOUUL nPoeKUUL dannow
RYMU KA 0Cu KOOpOusam.

IIycrs na rouxy a (Par. 21) peficrryer cuaa B, pasiomennag no [Tpamoyrons-
HH M] 0CAM KOOpARHAT; IyCcTh COCTABIAOMES ¢ GyayT X, ¥ y Z. Xanes, nyets Touka

HpuloReHEA CEIN R Opoxogar Gec-
ROHSUHO-MAINE NMyTh ab = As, mpoek-
By EOTODOTO Ha OCH KOOPAMEHAT Oyayr
Az, Ay v Az, Torza, masmsas YIaIH,
06pasyeMie BampaBIeHEeM As ¢ 0camm
EoOprmHaT, vepes a, B m 7, m yrox,
o6pasyeMn¥ cmiol R o HROpaBe-
HEeM OyTH As, yepes A, 6yneM mEmers
» HA OCHOBARHH IepBOE TEOPOMH :

Rcosd-As = X Asecosa -+
+ ¥ Ascos B+ Z Ascos T - (18).
Ho me tpyamo SaMOTHTE, 970
As cos @ ecTs npoeknua nyra As Ha ock

Ox @ paBEa AZ; 10 me Gyzer, coorser-
CIBEHHO, H 14 ADYTHX OCOH, Tak w10

Ascos a = Az, As cos B = Ay, Ascos 1= Az
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Berarnaa Haﬁﬁeﬂnue supaxenas B opuyay (18), moayuum:
Reosh-As=X - Az+ Y -Ay+ Z - Az,

9r0 PaREHCTBO B BHPAKAOT C00010 TpeGyeMyid TeOpeMY.
Ilpumevarue pedaxuyyn. Tak Eax mepeMemende TOYRE TPAIO KOHAS CRIAH

As = v Al

rie ¥ — CKODOCTD TOURR UDANOKERHA, & Af ppeMs JedCTBAA CAIH, TO SleMeH-
TApHAA paduTa CHEOBl MOXET OHTh OpEICTABICHA TAKKE B BRI

Rcosk-vAt = RocosAAl,

§ 11. Teopema MuBbIX GuA. Memay palOTOM CRIH H CKODOCTAME WaTe-
PRAISEOH TOUKH B HAYAe M KOHNE ABMKGRES CYMECTBYeT HEROTOPO® COOTEOMIe-
HEe, KOTOPU® HABHBAETCA YPABHEHAOM KHEBHX CRIL

JKug0%0 Cui010 MEMEPUAILHOU MOUKN HAIDIGAEMCR NPOUIBEENUE MACCH €8

mv
HU BOLOBUNY KEAGPAME CKOPOCMU, M.~€. ~5.

1. Craualza BHBOJEM YDaBHEBPe KEBHX CHJ, Opefnonaras, yro Ba cBOOOA-
HYI0 MATePH2JIBHYIO TOURY feHCTBYeT HEROTODAA MOCTOABR 44 CRIA, BAIDABINEH-
Had 0O €e HAYaJeHOR CREOpDOCTE.

Hasonew mocroarmyio cray (§ur. 22) uwepes P, maccy T0ukM A depes m,
a HAYSABHYIO CEODOCTh 9epes ¥,. ABUROHUS TOUKM A caommrea w3 IBRROHEA
[0 ¥HEpPOHA CO CKODOCTBIO ¥,

A_ o 0L 8 >~ ® DaBHOMEPHOYCKODEHHOTO, C€006-
e mersoro craow P. Yckopesse atoro
e § commmee . nocaejHEere, Kak H3BeCTHO, Gyger
P
®ar. 22, 9=w-

Haszueas CKOpOCTh [0 HCTEYEHWH Bpemeﬂu ! gepes v, a IpolNeHHEHH
nyrs AB uepes 8, mONyumM:
v=90+gt, e+ e b b s e e e w4 (1)

at?

s_vot+—...........'.(2)

mOACTABIAA BHAUGHHE t="""" g ypasaessd (1) B ypaBmemEe (2), Oyiex

BMeTh:

— E_—___”O.( ek ) B Al P S S vt
S—-gvo'i_g,‘—g 2 T 2g¢ ¢

P
Teneps HOACTABAM BMECTO ¢ €r0 SHAYCHE® —; HONYYHM:

—u,3 _ m{?—v

§ = 2:,_, — 5P s

OTEYAS

mud mvg"
Ps = 5 3
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'3To yparHenWe ¥ Jac? 3HAMEHATYH TEopemy MUBLIX CHA:

Dpupawenue scuson curst wa Jannom nymw paswy pabome delicmeyroumes
CUIN HA IMOM AYMU.

Feae Om cmna neficTsoBaja B CTOPOHY, HPOTHBONOJOXHYW CEODOCTH ),
TO ee patora GuLIA 6 OTPHUATENbHS,—I',HO TOra yoKOPEREe g GHI0 OB TOMKE OTDH -

P
natemsHo; g = — .. Ilogcrasaaa ero ® mamy op¥yly, ME Eamzd s, 310
mo? my,t
— }_78 ==y,
HIn
mv mut
B R

Feau 6n HEa9anbEas CKOPOCTh ABAxYyMedca Toukm Owna OH paBEA HYIO,
1.-8. v =0. To KHBaA cUJa& B KaKOE-HuOYA> MOMeHT BpemcHu Omaa ON paBHa
paGote paHEOE cmis, B OODATHO.

Onpezenam pasmep xasol curn. Hax m8BecTHO, YTO Macca — HepBOro
H3IMEepeHHA OTHOCRTEAbEO CHIM, ETODOro OTHQCHTEIbPHO BpeMedd H MHByC nepaoro
OTEOCRTEUBHO HDOCTPAHCTIRA:

pasw. (m] = [kg', sec’, mt~1];

CKOPOCTH A€ NepBOTO M3MEPOHHA OTHOCHATEABHO [DOCTPAHCTBE M MHEHYC OEPBOIO
OTHOCHTEJbHO BPEMEHH : ' :

pasy. [v] = [mt', sec—'];
TOBTOMY

2

pass. F;-’-]: [ kg', sec?, mt“] : [ mi?, sec—g]:[ ko', mi*, sec°]. . {19)

T.-0. AKUPAH CANA NEPBOTO R3MEPEEHA OTHOCHTEABHO CHAN, MEPBOTO Ke OTHOCHTENb0H
OpOCTPABCTRE E HYJEBOr0 OTEOCUTeNtHv BDeMEHH, '

Tepnug ,mmBad CEIA“ BBeleH B MoxaHgRy JedGEmmew. O m3Mepsr
ceny BooGme ce paGorToio, NpE YeM CRIy, XeHCTBYOMYN N3 HRNOIBRKAYIO TOUKY,
OH HAa3uiBal MepTBO0 CHIow. Temeps cpia BBMepAeTcd RHEJOTPAMMANE, 3 HA
AMBYIO CHRY CMOTDAT, Kak Ha DaG0Ty, H E3MEPAIOT €¢ KHIOTPaMMOMETDAMM.
D10 cielyer M3 TUro, 49T, MO TeOpeMe RuBHX CHI, KURAS CHAA PaBHA pajore;
K ToMy e W8 ypasmemua (19) euuiwo, 9T0 pasuep EEBOE CUIN TAKOB &e, Kak
4 pasMep paloTH.

II. Mu 10833218 TBOPENY HEBWX CHI B OPLANNIOXEHAH, 9T0 CREJ3 HAOPABIANA
N0 EBWNEHRI0 H IOCTOSHHA 0O Beludpxe. Lemeps OPOIUONQKEAM, ITO CHIA
HAOpatIeHa DO ABHXR¢HHEO, HO BEJIRIAHL € MePEeMeHHA. '

Pasgerem upofifeHa~# 0yTs $ Ha GeCKuHeUHO-MaALe dajTE As E Ipex-
HONOAHM, 9TO CHIa OCT4OTCH NOCTOSHEOW B3 NPOTAXCHBH BCHKOTO 97€MEHTA
OyTH As ¥ HepeMeHAeT CBOI BEJIMYEHY TOAbKO HPH IEPeXOfe C ONHOTO 9NEMEHT3
ma apyrok. Ilycte P, ... P, Oynyr BeImug#sl CHIH NS PasIAUBRX 2AEMEHTOB
oy As,,... As .

Nance, HasoBeM 4uepes ©, BaYalbEYK OKODOCT, Yepe3 o —— CKOPOLTH
B KOHI® 0DEPBOrO HIEMEHTa NYTH, Yeped v, — CKODOCThH B EOHI® BTOPOr0 SNENOHTR
u 7. 8. Tar Eag HA OTAeABHWX 9.1eMeBTaX HYTH A$ CHis OOCL0RHRA, TO



— 128 —

X EaXIOMy P8 HEX MH MOXOM NDUIOKATH TEOPOMY XHWBNX CRN, TaE 1910
HAagEIBAA YEPeB M MACCY TOUKH, GYACM HMeTh:

_my® oyl
P As = —_

2 2
my,2  omy?
P,As, = =+ — 3
muy mo,2
P,As, = T _m
) _ my* m=y,
In ASN = -3 5 ’

TEe © eCTh CHOPOCTS B KOHI® TOCICAEEr0 SAEMCHTA: ¢ == v,. Cruagusas
IOJy90AERE DABEHCTRA, HalAeM:

k=n 2 N

L PAs=T0_ "

1 — 2 2
Tax xar ZPAs mpexcrasnger colow paoTy mnepemenmof CHIN HA UyTE S,
TO T80poMa JONKHA CIUTATRCH NOKA3AHHOA B J1A IIepPEMOBHON CHIH, XeHCYByHO-
e M0 FADDABIGHUIO ABAXKCHESA. )

IIL. [epe#nexm Temeps k cayyard EpRBOIRE6REOND ABHAECHEA, KOTLA& COIA HSNe-
HAGTCA B N0 BeJHIMHe, ¥ IO HAUPABACHHI.

[Ionoxny, 910 ABHXEEEe COBOD-
maeTca Uo RKaRoX-E@GyAe kpmBod AB
(pmr. 23). Pasgenmm uyrs AB ma
GeCROEOYHO - MalHe®  adeMeHTH  As,,
As,,..., As_, ¥ NpeNuIONOREM, YTO
CHIA, EBETAIOMAT TOUKY, HSMEHSeTCA
TONBKO B ROHI® ERAKAOTO DIGMEHTA
OyT@; MH, CIeI0BATEeNbE0, NIPEIOIx~
racd e¢6 MOCTOAHEHOK Ha uIpo-
TAXROHHE KAERJAOro 5IeMOHTA.
flycs Py, P,,... P, 6yayr seim-
9YAHH CHJI H3 DA3IRIHHX SICMOHTAX
nyra As, a @, a«,,... a — YUIH,
EOTODHE 9TH CAIH COCTABJSIOT ¢ HaDpa-

A ®ur. 23. BIGHHAME COOTBBTCTBYNDIAX JIEeMEH-
T0B OYTH. Havarsuywo CEOPOCTh HasO-
BEM 96Des ¥,, Wepe3 ¥, —- CROPOCTh B KOHN® HEPBOTO BIEMEHTA MyTH, 48pes v,—
CKOPOCTh B KOHI® BTODOTO SX@MEHTA M T. . ¥, HAKOHeN, Uepes o —- CEOPOCTh
B KOHI® UOCTOAHOTO 3MeMeHTd uyrd. Pasnoxmm kaxkayio mus car P, P, ...
P, na npe, — ONHy, HANDaBIEHRYK N0 EACATONBHOH, APYIYKd 10 HOPMAJIH
E KpEBOA. B cayure cBOGOAEOTO ABEKEHES UTOCHENHAA B3 CIATAIOMEX MSMEHAET
HaODaBICHHE CROPOCTH, HO He BIMA6T Fa H8MeNeHHEe €6 BENHYHAN, KOTODAA
8aBUCHT TONBRO OT TAHTCHNHANbHOU CHIK. B caysae :Ke HecBoGOAROrO JBEXERHA
HODMAIbRAA COCTABJAIOMAS YHRYTOKAETCA COUDOTHBICHEOM CaMOi Tpaexropdm,
# JBUKOAHE COBEPTIROTCA TONBEO ION AefCTBHOM claraimedl, manpasieHEod DO
KacaTeJbHoOR K Tpaekropum, T.-0. P, cosa, .

Hpexmonoxms, 9ro AeficTEH® CBIN Ha OTIETSEHX HICMORTEX OYTE MOCTOAEHO,

MH NOKeM DDRMEHATS TEODeMy O XHBHX CHIAX AJA KAKIOF0 OTEGABHOrO WpO-
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MeRYTKZ AS, TAE 4T0, BA3LWBAA MACCY TOUEH Tepes nt, HalneM paR yps-
BHERBHA :

mu,2 mp,2
Peosa, - As; = —-— -~
. mis Etl_f
P,cosa, - Ay = 5 —
2
. mu mv, .y
P ocosa, - As, =5 ——p—

CrmapmBad 1IOIYYSHHBE DaBEHCTBR, HAieM:

k—.'_‘n met P
L Pocosa, -Asi =—————;
k=1 2 2

k=mn
Tak Kk ¥ P, cos a,- ds, mpelcTaBiieT palOTy OepeMeHHOR CHAK HA A3HEBOM

k=1
KDHBOImHEAHOM NyT#, TO TEOpeMa JOIKHA CTATATCA JOKA32HHOH B ALA 3TOr0
NOCHERHETO CIYYas.

Mrak, B0 BCAKOM JBBXKeHDH OyNeM BMeTh:
2 myy?

mi
T=_2 —'—z—'

Ota $opmyIa, NOKa3bIBACT, 3TO, ecad paGora T’ mosoxarensna, r.-e. I' > 0, 10

mu? mu,?
T>T", HIM © > ¥,

1 XMBaA CBIA B KOHIG ACHReHEA 00Jjre, yeM B Hauale. B aToM ciyiae paboTa
48T N3 NMPpHUpPANEEWe KABOH CHAH.
Korpa I' < 0, 10

my? muy, 2
5 <y, WA U <,

T.-¢. JKMBaA CHJA B KOHLO JIBEKEHHA MeHOe KXWBOH CHJIE! B FaTale NBAXCHAA, —
B JTOM CIYYyae XmBad CHJA HAeT BEA 06pas3oBaHREe 3a0aca paloTH
% Ha NpeoNoJenue CONPOTHBACHH .

Hakonmeu, ecag 7= 0, To

my? _ m,” N
5 =y BIN U =1,

B XKHUBAd CHJA B ROHNE JABEXEHHA DABHA XHEBOH CRJe B HayYane ABAKOHHI,

910 3akIWIeABe HASWBIETCA 32K0HOM IEpefaTd- PabOTH.

Becswa MHOrZe 3afany, OTHOCAMAECA K MeXaHKKe, B YCHOBEA KOTOPHX
He BXOAUT BpEM:A, PeMANICA NMOMOIIBK TECDEMH MKHBHX CHI.

Pemmm, nanpuwep, 3a4a¥y O DPOCTPRECTBE, Ha KOTOPOM MOMeTr OHTH OCTa-
BOBIEH OHCIPO BAYU[HA DOE3[, DOpeinosarad, 49rT0 Yy HEro BATOPMAREHHW BCe
BOleca, KAE 5T0 BCerna OMBaeT ppd TopyMasax Becrmavaysa. Jomycramm, uto
TADMOKEHHE UPOWSBOAETCH CaMOe DHEPrAYHOe, T.-e. EOKOCA EATATCA 0O, PBNkCAM,
J'384Bad Ha HEX HaBOOABIIYI0 BO3MOKHYIO CHAY TOPMAReHRA

F—f-Q=fng,

e f — kooddanmerT TpeHEs, EOTOPuE DNPAE CYXEX pEIbcax MOREO MOPHBATH
pasuery  0,16; gamee ¢ — BeC BCEX0 MOG3fd, M.—— €ro Macca, g — YCKODBEH®

#yxosexadl. Teopsrayecxas Mexasmxa., J. II 9
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cEm maxecTH. [Ha ocBoBaHNM TeopeMH ') O XBEROHEE NESHTPA TAXECTH CHECTEMH
(cM. mameme § 31, crp. 165) safauy © JBRROBHE H0O3/2 MOXHO 2aMOHHThH
3ajauell O XBRXEHAM MaTeDHANBEOA TOYRKM ¢ Maccoll, paBHOE Macce Ioesia m,
non peficTBmeM DpHrOKEEHOA E Hed ropMassmedi ceam F). IlpmemMaa TopMassa-
myro cuay F mocreaHEod sa BCe BpeMa TODMAXEHHA, NOIYYEM Dafory ee Ha
nyTe S oT HAYal2 TODMAKEHHA JO NOXHOE OCTAROBER II0e3A& PAaBHOH

T=F8= fmg S =mj8,

rie ; = fy—a6coNwTHaA BeIMYAHA YCKOPEHEA ODY TODMAKEHTH,
Jdra pafora AONKHA NOTIOTETH BCK XHBYI0 CEIY LO€3Ja, T.~e. KOIEHO
CYIIECTBOBATH PABEHCTEO :

="
UpupaBEnBafd 5TH BHPARGHEA EDYT ADYIY E COKpAIlaf Ea m, DOAYIEM
v3 v? 2
98 =+, S=oz =35

K3x BHIAM, PpPOSYJABTAT HE 3ABRECHT 0T MACCH IIOBBJIa a TONBKO OT KRAagpaTa
cropocTd 4 Eoaddenuenta Tpenud.

Iloncrasnsasz B ary $opuyry cropocTs v = 25 mi/sec muE 84 BepcTH B 9ac,
JOBONBHO YACTO BCTPEUAIOMYIOCA Ba DYCCEEX foporax, @ f == 0,16 (mamGoxsmee

SHAYCHHO), NONYIEM
252

=m= 200 mi = 94 caxmenn.

Ha mokpnx penscax, upa /= 0,08 stor OyTh eme YBeIHYHBAeTCA BRROE, T.-8.
go 200 caxesedf. Ir0 paccrosHde H HYXHO CUMTaTh E3BMEHBIIEM JIA Ipexy-
OPeRNSOHHA EATACTPOPEL.

§ 12. Ronugecteo Arumenus. Koauueccmeom deusicenus Hazweaemes mpo-
u36€0eHUE U3 MACCH MEAQ HA €20 cxopocmd, my °). OTa BEINIBHA EK3MEpASTCA
0COGHME EIHHRIAME, EOTOPHE HASHBAKTCA EANOTPAMMOCERYHAAa ME. Koxa-
9€CTBO JBEKGHUI EAXONETCH B 33BECHMOCTH OT CHNH M BPOMEHH, OTHOCHTEIBHO
EOTOPHX OHO IEPBOr0 HW3MepeHHEs. OTO CIEIYET B3 TOPO, YTO MACCA, KAK JACTHOS
OT JIIOHEA CHIH HA YCEODEHEE, NOIKHO OHTh IEPBOTO H3MEPEHEA OTHOCHTOIBHO
CHIN, MAHYC NePBOTO MSMOPEEHS OTHOCHTEASHO IPOCTPAHCTEA H BIOPOFO OTHO-
CHT@IBHO BDEMOHH:

pasu. [m]=[P1, ¢, s~ 1];

CRODOCTD KO, BXOAAMAA B.KOJIHISCTBO ABUECHHEA MHOXRATOUESM, — IEPBOr0 H3ME-
PEeHHA OTHOCHTE@JIbHO NDOCTPAHCTBA B MEHYC DREpBOro OTHOCHTIGIBPHO BPENEHH .

pasu. [v] == [s', ¢77];

& OOTOMY KOJIH1€CTBO NBRHECHHA ﬁymer nepsoro H3MODOHMA OTHOCATENLHO CHJIN,
NePBOrO Xe OTHOCHTENLII0 BpEeMEHH H HYJEBOTO OTHOCHTRIBHO npoc'rpaucmta, T.~€.

pasm. [mv] =[P, ¥, s~ [s!, Y] =[P, ', s°].

1‘) uﬁHTp TAXRECTH CBOGOABOR CHCTeMEl ABHKSTCA, XaK ONHA MATEPHARABHAR TOYKA,
B KOTOPOW COCPEJOTOYeHA BCA Macca CHCTeMBl B X KOTOPOA IDHIVKEEA DPAaBHOJARHCTBYROMAA
BCOX BHOUIHWX CHJI, ODOPCHECCHHRX B UEHTP THIKCCTH. Ipun. ped.

?) KoaudecTso ABMKOHMH ecTh BO KT O P, HMCOIIAN HAOPABIGHHE CKOPOCTH; KOJMHYECTBA
ABAKEHHA CKASAKBANTCA H BLIYMTAKTCA PEOMETPHILS CKH, Ilpu.n. ped.
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TloroxeEm, uro Ba IaHHEOP Teno Xelicteyer mocToAnEasg cela P. Ilyers
TeN0, 06JAXAS HEKOTOPOI0 HAYANBHOK CRODOCTHIO ¥y, O6UIAEMCA MO HANNAEACKUIW
caret, Tak kak sa Teao jefdicTByeT MOCTOAHHAS CHAXA, TO OHO OYAET ABELATHCA
PaBEOMEDHO-YCKODPEHHO CO CKOPOCTBIO

Y = vy, + g,

Iie ¢ €CTh YCEODEHYe, DASBHBAGMO® NOCTOAREOK CHNOK P 1 paBmoe
P

9= m"

HOJICT&BJI&H 8TO0 BHDAKEGHAE ¢, MOTYIHEM:

Pt
V=0
0TCIOR3
my — my, = Pt

e s10#ft $opuyis BHTEKAET CIEIYOMas TOOpeMa: #00a a4 meao Oed-
CMBYEM NOCMOANHAR CULGL 6 HONPASICHUU HANAIVKOU CKOPOCMU, MO APUPO-
UEHUE KORUMECMBO OGUHCENUR DPABHO NPOUICLOEHUI0 U3 CUADL NA GPEMA.

Ilonoxuu v, = 0; maixem:

my = P,

Femm P =1 sexorpauMy m { = 1 Ceryeae, T0
my = 1,

Caenosatensuo, ONAHE EBIorpamm, 1edCTByd ORHY COEYHIY, coofmaer mare-
pnam.ﬂoﬁ TOTIRe €IUHALOY KOXAYECTBA ABHKRCHHA,

Iloxomum xanee, 9T0 AAHR0S TEJO IBE:KETCH OpAMOJIHEEeAHO or feficreaa
nepeMeHBEO# cnaw. PasgesmM Bpews NBEXeHHS [ Ha BOCBMa MaIHe Tpoxe-
xyTeE Af m mycrh B HaYale NEPBOTO DPOMBERYTEA Texo 00JafaerT CEODPOCTBIO v,
B KOHN® X6 — CEODOCTHIG ¥;; B HagaJe BTOpu.. INPOMERYTEA — CEOPOCTRIO ¥y,
a B KOEU® —v, B T. X.; HAEOHEN, B HaTale MNOCIelHEr0 TpOMeEyTKAa Af, Teno
KMEOT CKOPOCTb ¥,_;, 4 B KOHI® — ¢. JODYCTEM TaRXe, 910 B OPOAOIKCHEM
RaRAOr0 ¥3 DTHX JJEeMEHTOB BpeMeHH Ha Telo GyreT AeACTROBATh: B IPOAOT-
MeHEW TOPBOr0 BIEveRTa Cmia [P, B UDOLOIKEHEH BToporo — cmia P,
B OPOJOIKEHBH Tpersero — £, B T. I.; HAKOHEN, B OPONOJKEHHA NOCHORHOIO -~
cara P, . B mpenexme, gorza anemenr Af Gy)er CTPeMETHCA K HYJIO, STH CHIMN
MOXHO CIHTATH B TeYeHHE KaXAOr0 SIXeMeHTa NOCTOSHHHMH, H BCIECT8HE DTOTO,
1O NPBABAYIieA TeopeMe 0 OPRPAMICHAH KONATOCTBA JBHKCHEA, MOMKHO HAUUCATh
caeayiomes:

P At =mv, —mu,,

P At, = mv, — moy,

P, Al = mvg — mv,,

-t)n——lAtn—l= MUy —1— MVn_2y

P, At, = mv — mvn_,.
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CrIaINBasg NONYISHARE PABOHCTEA U COKPAIIAs MORONHHE WIEHN, HafineM, 910
mepsas ¥acTh OyXeT IpPEECTABIATH CyMMy 4uNeHOB Buja [’Af, BrOopas e —
OpEPANMCHAS EONHYECTBA ABAKCHUSA, Mbl HONYYAOM:

SPAl—mw—1wy . . . . . - . . . . . (20)

Ilpomssencine W3 CEIH Ha GeckOHCYHO-MANOC BpOMA, B NDOJONKEHHE
KOTOpOro OHA JeficTayer, T.-e. LAl HARBH4aeTCHd MMIYILCOM CHIH. Beuen-
CTBHE 3TOro 3aMeuaHes u3 ypasmenas (20) BHTexaer cJenyomad TeopeMa:
eCIH HA TeIO XeACTBYeT NepeMeHBAd CHNA B HAUDPABIGHHE NBRKEHHS, TO CYMMA
UMY ALCOB CUAD 3G OQHHOE GPEMA PAGHA NPUPGUERUI KOAUNECIER JGUNCEHUR
30 IMO GPEMA.

BrsegioM Temeph TeOPeMY O KOIEYGCTBO BHKGHEsA HIi BCAKOrO BEANPABICHHS
CHAN E A4 BCAKOTO (OpAMOJNHHEHHOr0 HIRX RPUBOJHHEHHOrO) NBEROHHA.

Toxoxkay, uTO TONO, HAXOAMEecd mof XelicTemeM cuas P, KBmmerca
no Hegoropoii rpusofi AB (fmr. 24). Torna, ecum Teno mMeer B JRHHEH
MOMEHT BpeMeHE HAYaABBYK CKO-
POCTH ¥y, B MB OTHECeM 5T0 ABHKECHBO
K EekOoTopoii cucreMe KOOPAHBAT B BpO-
cTpaHcTBe, TO JBEAKeHme Tema (yIer
COAraThcd, Kak OBJIO CRASAHO BHINE,
A3 Tpex JIBHFKQIIHf‘I, HAODDABIGHHWY DO
ocad KoopiuHaT. Hagsap mIpoeRnEE
carsl P Ha ocH koopimEaT wepes X,
Y, Z, mafijeM, 910 ABREEHE® IO
ocE Ox Gymer coBepmATsCA NON Ne&-
crpaeM ceEIx X ¢ HAJagpHOR CKO-
POCTBIO, DABHOX UDOSBLEE v, Ba
ocs Ox; asaxenme no oca Oy Oyrer
COROPIIATECA LOJ NelicTBEeM CHIN Y

dar. 24, ¢ HaYaIbHOIO CEODOCTHIO, PABHOIO IPO-

exnug v, Ha och Oy; BakoHeNm, XBA-

meume 00 oc® Oz Gymer mpemcxopmrs HOX JlelicTBEEM CHAN Z € HAYAABHOMN

CKOPOCIHIO, PABEOK IpoekuRm v, Ha och Oz. Torma mia xampmoro u3 ABHEEBRH

[0 0cAY KOODJZHAT MOXeM OPRIQKETH TeOpeMy O EONAYeCTBC IBRKEHAI, T.-¢.
MOXKEeM HalACATh:

SXAt =mp, —mV; .3
SY At =mp, —mvy ;
SZAL = mv, — Mvoss
OTCIOAa ACHO, TT0, 8CHA TOYEA (BEKETCA KPHBOLEECHHO, TO CYMMA UMNY.ALCO8 COCMA-

eamowed cuave no Hanpacxenuw ocw OX  pasHa npupauienuic  KoAUUECmoq
dsuscenun n0 smoi ocw; TouHO Tak xe m jud ocH Oy m Oz}

) Ty Xe TEOPOMY MOKEO BLIDA3UTH CIEIYOUGIMM CAOBAM 2COMEMPUNCCKAR  CYMMT
KANYABCOE CH, DERCMEYIOWUT HA NAMEPUAAVRYI IMOUKY, PaAsha WOMEMPUNECED.NLY  RPUPAUEHUW
NOAUUCMEa FOUNCCHUR. . Hpia, ped.
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HecBofoaHaa maTepuasbHas TOUKA.

§ 18. Onpepenenne CBA3K MEMLY CHNDH WHEPUMN W cHnod, ABkrawmeh
AaHRYI0 HecsoboAnyl0 matepuanbuylo Touky. [lozomes, uro ma MaTepaaibH{X
Touky M (¢ur. 25), meEralomyocd DO NOBEPXHOCTH AB, reficreyer cuma P:
Opa 9TOM EBA DOBOPXHOCTH DAsOBYETCA BOP-
MalpEad CRJIA COUpOTHBIeRHs N, EOTOpAA
6ymeT mMerh ompelenenEyio BemmumHy. Cio-
ANB DTy TOCHeTHYIO CEIy ¢ cmyow P, Hal-
zen cmay R, coofmanmyo xeaxenne 101ke M.

Jra cmra Gyier paBHA Macce m TOUKH M,
YXHO:KEHHOA HA NMOAHO® YCEOPOBAE TOUEM, T.-€.

R =mj.
Tpomoaxem culy comnporEelesms N &dEr. 25.
B IPOTHBONOJORXHYIO CTOPOHY K OPOBEILEM H3
roeks H mapaxjers cmae R 10 BCTpeun ¢ mpogoaxensed N B rouke T
gare, @3 T mposoxaM Napaiiens cuae P 1o BeTpesn ¢ mpopolmenued R
p touxke K. Tora, paccwaTpEpas 1epTex, sasesaeM, 9ro, Tak xak MS 3 HT,
a 5Ta HOCICTHAA, B CBOK 09Yepels, PaBEa w napanrersaa KM, T.-e. HTH XM, o

MS = MK. MK = — B— — mj.

Hanee, M2 9epTexa BELHO, 910 cmna ( — myj), Oyaydd croxema ¢ cugoio P,
maer papnogedcraylomyo MT, Bopwalbuyo k HOBEDXHUCTE ¥ DPaBEYR, HO HpO-
TEBONOAOEHO HKANPABIEEHYIO, CHIE COLPOTHBIGHEA,

Tak xag cuia ( — smj) DaBEA [0 BOIHYEHe ¥ HaNpaBIeHA B CTOPOHY,
NPOTHBOGOMOKEYI NONEOMY YCKODEHEIO, T0 OB €cTh CHia pHepums. M3 ckasam-
HOrO DONY1aeM OCROBEY TEOPEMY O NBMKeBEM 00 nosepxmoct®. llpu deuscewuu
MOVKU MO NOEEPIHOCMYU PAEHOCERCMEYIULAR OBUNCYUER CUKLDL U CUADL UHEPUUU
HOPMAAWNG K NOGEPTHOCMU, M.-€. YPAGHOBCWUBACMC K& HEW: 9MA  pPasHO-
dedcmoyowan ouem OuBAEKUE MOUKY HG NOBEPTHOCMD.

§ 14. [lgumexne NO HRKAOHHOW naocrocTw. IIycrs Ha HeEoTOpO® TeXO,
ZBRAEKYIIGECA HO HAKIOHHOE DWOCKOCTH. AeHCTBYOT NOCTORHEAA cana ¢ (dur. 26).
Kpoue canw ¢, Ba pBRKEEH® Teid BIHEAET
eme CHEIA TABeCT® [°, HampaBIeEHAd IO
BeDPTHKANE H RMEKIad TOYROE CBOETO DpH-
XOREARS LEHTp TAxecTH Teda. Ramnyw u3
can P ® ) pasioxuM Ha JBe COCTABUAN-~
MeX, #3 KOTOPHX ONHa AeficTyeT mo HaOpa-
BIeEUI0 JJMUHK HAKIOHHOH HIOCROCTH,
a Jpyrad I0 HAUDABIAGHEI, K HEHd MepueH-
nERyIapEOMY. Jalee, DONOXUM, UTO YrOX,
COCTaBJileMHR  HAKTOHROA  NIOCEOCTHIO
¢ ropmEsonToM, ecth a. Cmua ¢} pasnomrATCA
Ha [Be COCTABIANIEX, Qcosf w ¢ sin B,

dur. 26. rae [ ecTb yroX MesRy cuiodi () B HAEIOH-

Hol miockocreio. Cmua P pasnoxerca Ha

ABO CHNH, — OBE onpefelamntcs u3 TpeyroasEsa Oab uw Bupasarca 4epes
Psina g P cosa.
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HaswBaa cyMMy CHI, KeBcTeylommX N0 HODMANH, Yepes N, & CYMMY
CHI, NeHCTBYWNAX OO HANPAaBIERMI HAKIOHHOH HIOCKOCTH, vepes R,
DOIYIHM :

N=DPcosa—@sinB, ,.........(2D

R=Psina— QcosB . ... ...... (22

HeoGxoneMo samermts, 910 cuyvaff N =10 YyEKaswBaer Ha OTCYTCTRE®
JABICEHA HA HAKNOHHYI IMIOCKOCTB: TEAO B ITOM CIyYae HAXOJATCA TOIBKO
HOJX NeHACTSHOM_ CHI, BaNPABICHERX 0O NAOCROCTH. Kcim 6m 6maoc N < 0,
TO BTO WOEABAN0 O, 9TO CHJIA, DABEAA DISHOCTE COCTABIAKIIMX L0 HOPMATH
CHANA OH TEN0 ¢ IIOCKOCTA, T.-8, ABHACHEE N0 HAKIOHHOR INOCKOCTH 6HN0 Om
EOBO3MORHO.

Iyers N = 0. Tak xak Ha TeNo AeACTBYeT HOCTOAHHAA CHIA, TO AGHKEHHO
GY,II.'BT PABEOMEDHO-JCKOPENHOe, & [OJTOMY, MONarad, 9T0 HATANBHAL CKOPOCTE

= 0, Baiiflen, 9T0 DpoigeBHNE OYTh BHIPABETCH TAE:

{2
s=j5.

Cropoctp ¥, ¢ KOTODOH IBEROTCHA Teno, BHPASHTCA:
v = jt,

ﬁpn ueM YCKODeHEe, pasBuBacHoe ABaxymed chmok R, Gyrer
7‘= Ty L T T P S S T (23)

' P
Honcrapngs BMecTo m Belmuymay m — 5> Toayum:

. R ,
jng..............(Q‘L‘

Ilo aro& dopuMyle MOXRHO BCCIEZ0BATD ABEAEHEG TDH EAKOM YTOLHO B
a, CIEZOBATEALHO, B NPH KaKOM YIOZHO €.
Iloncrases B Qopuyay (24’) pexmyuay E ms ypasremma (22), MOAyIEM:

}-=fi’nig‘3ﬂg_,_.__,,,_,(24)_

Paccuorpuy vacrEnid cryuadl, xorna ¢ — O & TeXo ABRKETCE MO HAKAOHHOH
IJAOCKOCTH [I0f BOMAHYOM TONBKO CHIH TAXKECTH. OT BepxXHell TougE eo A o
oceosasma B. s ypaemenms (24) nomywmu:

F=gsina ... L0 L. (25)

Jra GOpMysa HOKABKBAET, ITO TeZ0 GYZeT ABHrATHCA C YCEODOHHEM M © H b N B M,
1, .
ueM yekopenme cmAn TAmecrm. Ilogcraus B opuyay s= ,-jt* Buecro j Hak-
NEHHYI0 BeIAYERY, LOXYIHM:
i .
8= gisina.

Onpepnensa speds §, Hadjyew:

t: 1‘_....;‘-.--.-0“.-(26)

gsing
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Hasa cropocTR v == )/ 2 js WMeeM:
v=)2gssina. . - v - oo - (27)

Ho, 1a& xak & sin a = ABsina=AC=~4, 910 cleyer us A ABC
10 dopmyaa (27°) npuamMer BmA:
p=V3gh o (2]

Sra moclegEas (OPMYIA UDEBOART HAC K $S3MEYATENEHOMY BHBOXY, €TI0
CROPOCIND MeAa, NPUOCPEMAEMAR NPY RACCHUU € UIBECMHOR EWCOMbL, IAGUCUM
OABKO OM OMON GHICOMB OAUHG HCE NAKAONKOU RNAOCKOCMU SAUANUA KG CKO-
POCY HE OKAINBAEN.

Q6paruMca & popuyxe (26):

t = ]/ —2.—8-—
gsina
B pemEM UOMONIbI0 e BafsTy TAKOTO pOXa:

Teno puxomar z3 A ($mr. 27) Ges HAYAUBHOE CKODOCTE H JBHIAETCA
olRE pas mo HakzoHEOE miockoctd AE, a mpyro#f — no AB, 7 7.1 OnppeneruTsh
reomerpazecEoe Mecro 1o0%¢E E, B,... no EOTOpEX
texo mofiter ¥3 TOYEM A 8a OLBO H TO Xe BpeMi.

Us ¢opuyas (26) BEAEM, TTO UL NOCTOAHCTBA
IpOMe®YTES BpeMeHHE { HEOGXOLEMO, 700K CO0AI0AAIOCH
yCUOBH®

8 8 8,

=, . . . . =cO0nst

“sina _ sing,  singg

IIposeneM BepTERAIbEYO JEERIO AD-==d =, Do-
crpomB Ha Heli, B4k H Juamerpe, OKDyXHOCTh, YIBEp-
Eacy, YT0 OHA H €CTb HMCKOMO® I€OMeTpUIECKOe MECTo,
7.-¢., 110 MaTeDHAJbHAA T04ka A, BuOerai Ba OBDYk-
socTh mo RaknoREmM nmockocrsM AC, AE, AB, ... npu-
XOXKT B OfHO ® TO Xe BpeMd B TOUKR €6 C, E B....
lescrpurensso, ®3 TpeyromsEEEos ADB, AFED...
BT A, HMEOK:

8y .
sing, ™ 7?

|

sinagy ~
. 8
g 1. . llogcrapEe B (OpPMyIy BpeMeHH BMECTO — PABEYX eMy BeIHIRHY d,
noayaam;
Ve
7

3axoE 370T Haldmem 'axmacen.

§ 15. MaveMmarHuecHkil maaTHMK. PaccMorpmM BONDOC O KOXTeGannn
MATOMATEIECKOrC MAATHHEA.

llpenBapATeAEHO BHBOAGM, ONHAEQ, O1AY TBOPOMY O CKOPOCTH, mpaolpe-
TaeMON MAaTepEANbHOE TOUKOH, najaomeii oo HEKOTODOll EDHROA JMAAE LOX
ZeACTBHEM CHIH TAKECTH. '
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Iloxo:xmM, 9To wama TOYRA ABWIKeTCH OO Hekoropoll KpuBod ADB (¢ur. 28).
Pazofirew Becs myrs AB Ha Geckomedno-manse sleMeHTH As; KamIul B3 BTHX
‘ GeCKOBETHO-MAIHX DNEERTOB B Ipe-

Jele MOREO CYATATS NPAMOJIAHEMN-

HHY, 3gag, 9T0, BOOOME, MexaHu-

weckad pa6oTa Ha EAROM-NACO HYTH

paBEa ODAPADIGREI0 KHBOA CHAL
- KIxn XKe MOTEPE ee (CMOTPS N0 TOMY,

YJCKODEHHO HJH 3aMEJIeRHO JABM-

HRETCA TOUK&), X 0003HAURB UBPES o
B8  Yroj, COCTABICHHHE KaXIWM 6e3K0-

) ) [ HEYHO-MAJKIM OTPe3kOM AS ¢ Hampa-

~_¢ _~ BaeRReM AeHcTByOmed CAIH (B HA-
£ L IDeM cayjae 9rto HANDABICHA® BOP-
TAKAIbHOE), MOKHO HANUCATH Ypa-

Gur. 28. BHeHA® palOTH B BHEE:

-

i mam—— Ry mmm————————
T
|
-
1
i
|
i
1
1
'

my? vy

IT'=-—g—7=21
IpE HAYANBHOA CkopocTE ¥, = 0 mMeeM
mot
==,
HO, ¢ APYIo#l CTODOEH,
T — % Pcos a As.

3ameraM, 910 pafora BHa BCeM nyTm AB Gyjer papHa cyume pafor Ha gacTax
aroro myTE AG m CB. PaGora ma nyru AC, ecam ee ofosmaumrs uepes 7',
BHPABHTCH TAK :

T,,=EPcosalAs = Zmycos a As.
3necs Ascos a = ab cos a = A#, moatomy,
T,,= ZmgAh.

3aMeyaq, aro mg — P ecTh BeIHYHAZ NMOCTOAHHAA, MOKHO EOIRTECTRO Mg
BHEECTE 33 BHAK CYMMB, TOFJA ROJYUAM:
T,,=mg 2 Ah=mg- AE,

tak Kak X AZ cocrasar ARE.

Ilomompio MOROGHKEX &e paccymmensd mommo mafirm paGory n ma myts CB;
HO, He IOBTOpAA NPOJHAYIIero W 8Bafd, YT0 PA3HEOR OPH ONpeNeAsHAE palOTH
cean Ha nyrm CB or onpereremma ee xe paGorm Ha nyrs AC saEmouaercd
NPNIs B TOM, 9T0 B HEepSOM clydae yrom o OyRer Tymo#t, a BO BTOPOM ¥ Hac
0H OBl OCTpHN, MOXHO pesyasTar nmcath Opamo: pabora Ea nyre CB pasma

T,, = —mg - BL.

Cuoxes 7eneps paborsl Ha nyrax AC m OB, momyumm pabory I',, Ha BCeM
oyre AB, rak 4ro

Tis =T+ Tep
T,, = mg (AE —BL) == mg - AD = mg - 2.
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2
Bume Mu mMexrm T — 2

5y CHeX0OBATENLHD ¢

my

mg-k: 5.

OTKY XA
» =V 2gh.

Orciona BRTEKAeT TAKA TEOPEMA: CKOPOCML MAMCPUAALHOE MOUKLL, 06UHCY-
weca no0 OedcmeUEM CUAB MAHCECMU NO HEKOMOPOU NPIMOU Aunut, PACHE
MO (KOPOCMU, KAKYW H UMEAE MONKA, CHOO00HO NAOAR € 6HCOMbL, PABHOL
PAINOCINU GHCOM ORYCKAHUA % NOJSEME MAMEPUALNOE MOUKE HUO L0PUIONIMOM.

Tenepp oOpaTAMCA K MATCMATHYCKOMY MAATHBKY.

MaTemaTHUeCKHM MAATHHEOM HASMBACTCA MATEPUAIBHAS TOYKA, NDHKpEN-
JeHHRAs K HEPacTARuMOK H BeBeCOMOA HHTA H JSHUKYIIAZCA B BEPTEKATBHON
DJIOCKOCTH NOJ AelicTBHEM CHJA TIXECTH.

[Tonommy, gr0 mMeeM Tako#t MasTH2E, Xu@Ra Koroporo OC, nycrs paeaa !

(pur. 29), [Iycrs HamBBICHAd TOUKA. KO KOTOPOA MOMET MNOANAThCA MAATHEK,
ecrb A OmpemeauM CROpPOCTH B EakQi-
HEA6YAb OpoMexyTouHOl Touse M, nemamen ol
MexAy TOYkOE A. rme CKOPOCTH MAATHAES
pasda mymo, @ Toukod €, rme CKOpOCTH
sandonsmas, CrOpOCTs MaATHEKA B TOuKe M
BafifeTcA HA OCHOBAHBH TOJBKO YI0 BHIBG-
JeHHOH TeopeMH, KOTOpad rJacaT:

vy — V 2¢- by, = VQQ’-W,

Tak %ak DN B JapEOM cIyJae B DaBRO A
Ha ueprexe BBANO, y10 DN=DC—NC
MO3TOMY

vy =129 (DC—NC) . . . (28)

IIpeamonoxey, 970 pasMaxd MaATHHEA
Ee seaukn, tak aro xyra AC m MC, roro-
peie 0603HATHM 9epe3 ¢ B Z, MOKRO IIpa- Qur. 2.
HEATh 3% XOpAW. Torza, Ha OCHOBAHHE TOFO,
9T0 X0pHa €CTh Cpenmdas npONOpNROBRIbHAA MOKIAY BCOM [HAMETDOM H opuie-~
RAIHM OTPESKOM AHAMETPA, MOXKEeM BAUHCATSH:

AC =a*=21.DC; DO=4; -

TARXKO® HMEEM
M(? = a2 ==2{.NC; NC =%,

ClIeJ0BRATEIBEHO,
?

[MoxcraBes mafifedsyo serwunHy B Qopyyay (28'), ompesensmyw CKOPOCTS,
NOXYYEM @

v = —‘g—(u2—:1:2) s e e e e e . (28)
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Sra QOpMyAa TORABHEBAET, 310 C YMOHbMEHmeM BEJIEIHHH Z CROPOCTH
MagTAHKA BO3pacraer u Oyler HamGOIBMAA B TOUKE C, xorga z=10. B ar0r
MOMEHT CKOPOCTh BHPAKAETCHA

— a

=Y 7 e - (29)
[locae 3T0r0  AATALTCS OTPRIATONSH, HO 1O a6CONITHOR BONAIAHE BOPACTALT,

a IOTOMY CKOpOCTs 6ymer YOWBath, B OpA % = —a (410 6yner, KOLL& TOUKA

Opajer B moxoxemse B) obpararcd B Hyb, TAR YT0 MAATHHE fyaer coBepmaTh
DA3MaXH, CEMMOTPHUHEE OTHOCHTEIBEO OCH 0C.

Ecam 6H MM OpeAUONORBIA, 9TO TOUKA HOAHANACE BhMeE B, T1.-6. uTO
22> @2, 10 Hauug OW, YTO TaM CKODOCTh MAATHEEZ 6yzeT MHHMAZ BOIHTHHA,
& CIEMUBATOIBHO, TAKO€ NPONIONOKEHHEe HBRO3MOKEO.

Temeps oupefeis¥ BpeMa Konelam@s MBATREER IO cxocofy, Tpenio-
xeEEoMy IOEroxM Jua 8Toro BHODAMEM Iyry AB = mocrpoEM HA HeH, Kak
ma JuaMerpe, mOayokpykEocrs (Qur. 30). Boo6pazgy, 1r0 N0 OKPYXRHOCTA
IBMAETCA DABHOMBPHO T03%a Ny €O CKOPOCTBIO V. ITpoerrEpyeM TOURY N,
Ha puamerp AB uompenenEM CKOpOCTH
ee mpoexnEE M,, — CkopoCTR Ty
masopeM 1uepes #. MaseecrHo, dro
NpOeKNER CRODOCTH HA KAKy-HEGYAb
UpAMYI0 DaBEa CEODOCTE IPOSENUE
KAaHBOR TOYKE 0O 3TOH Xe npAMOk,
Tag 9T0

% = Vygag €08 (90° = 8) = v, sin O,
Coepunms Touky N, ¢ meatpom G,

gonyaey  CNy =@, 7 DOIOKAS
C,M, = x, HalijleM B8 JepreKa:

sin © = Moo _ V=,
a a

HeraBogeM OTCIOJA BEeIMUAHY sin O B BHPAKEHES .

‘/az —_— 2
U = Vpax — _a"

¥, HAEOHeL, UOJNCTABEB BMECTO ¥,  €ro BHPARCHHE s (29) m mMex B BHAY
ypaBHeHmEe (28), moayddM:

— 7 Va==o -l/.q —
u_a]/%-—m—a-—._—_ T(a2——:c2)—-v.

Wrak, ecim mpoekmas M, orcromr OT C, Ha TO X@ DACCTOAHH®, KAR
8 romen magrnuka M or mEmEed Togkm O, TO EMeeM u, =Y,. 910 noka-
3HIBAET, UTO BOOGpamaeMad TOTEs M, ABBEETCA IO IHAMETPY A,B, cosepueaso
TAK e, Kak MasvHEE M 1o cBoell ayre AB; noatoMy BpeMA OAHOTO Kajaddd
MasTHAKA GyIeT TO CAM0®, B KOTOpOe BOOOPARaEMad TOTKA IPOXOTUT AUAMETD A8y,
a 5TO IOCIefHee eCcTs TO BpeMsa, B KOTOpOe TOUKa N, (jar. 30} opoxoxur nuIy-
oxpyxmocts AN B;. Ha 910M OCHOBAHEH, HA3BAB BPEMA KATaHuA MaATHEKA
yepes §, MOIYIAM:

o ~
t::ﬁa:vm,,—.:wa:a]/%::ﬂ]/% .. e . . (307

e .
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910 E ecTs YOpMYyIa MAATHHKA, ONPEIeIdOMas BDeMA €ro EATAHUA,
U3BECTHAS HAM M8 Eypca (H3HRM.

QOueBEgEO, 970 DOJHHE mepPHON X0Xe0AHHA MAATEHEA, T.-6.
IPOMEKYTOE BPEMOHH MEeXIy JIBYMA OJMHAKOBHME MOJOXKEHHAME eFo, COCTOAT
H3 [IBYX EaYaEMd — ONHOrO BAeBO M OXROr0 BUOPaBO, W HOITOMY paBeH

o=yl L)

§ 16. Honebartenbhoe pBumeHWe. PaccMoTpEM HeCKONBEO moapofHee
KoIe6aTeIbHOS IBEACHEE TOUKE M 0Kk0I0 ee cpexrero nojoxenna C (dur. 31), moxy-
YeHEHO® HaMA B KOHIE NpefHIyIRero
maparpada. OT0 [BUKEHE® HABRBAGTCH
VAPMOHUNECKUM KOTCOGMEALNbLM (6UNCE-
NueM, U B3 BCeX THANOB KOXe0aTeIBHOrO
ABH:EOHMA SABIAGTCH CAMEM DPOCTHIM
¥ moromy Hamfonee samemM. HaBpzem
CHJH, KOTOph® NONKHH XefCTBOBATH Ha
To9xy M, pma roro, uroOm oHa, 061amas
Maccoft m, COBEpMIANA YEA3AHHOE KOJXO-
0aTexpEOe ABHM:KEHHE.

Yexopense TouEE M B ee mpamo-
maaedHOM gBEXeHERE 00 AB mHaknex,
EaK NpPOeROUI0 YCcEopeEAZ TodkA N.B
PABHOMEDHOM [IBMXEHHE NOCIeJHeA IO
oxpy:raocTgs ADBE co CRODOCTEIO ¥pgy.
W3 xeEeMaTBEH R3BOCTHO, 9TO YCROPeHME dnr. 31.
T0u8E N paBHO

P

N €20

a

¥ HampaBleHO K meETpy okpyxeocr C. Ero mpoexm#s Ba mampasiemzme AB

1o 06conoTHON BENHIMHE DABHA
.. . CM
j=Jocos® =j, 5y

B manparjema Taxxe B nemtpy C. OGosmazaa paccrosmie CM  depes z,
Hafized yckopeHme TouEE M OO a0CONIOTHOH BEIMYHHEe DasHEIM

2
x 4
max
— .
a

== ag . . . . » . .

J=1

. (319

Cuma paBHA Macce, YMHOReHHOR Ha ycEopemme. [losToMy Ha komeOmio-

myoca touky M jmomxEa NekcrsoBaTh Hampa.leHHad K Touke G cHia
mvgmn '

P =mj= S = 7% 7 € 1)

mix

my?
rge DOCTOSEHAA JAPOOB — g o603Ea%¢HA OfHON OyEBO# X.

Cuna P pasEa uyao npa z — 0, a motomy 518 ToTka C aBIderca HOIO-
KEHAEM DABHOBECHS LI MATepRanbHOH TOUKE M.

[lepeMenaad ¢mia, MOABIAIOMAACA JAMb IPA BHIXOLE TeJa E3 HONOKBHEH
PABHOBE M M CTPeMs(afgcd BEPHYTh ero OGDATHO B NOJOKOEWE DPIBHOBECHA,
 HasSHBAGTCA soccmancesswuied cuaow, (THOMEERE BOCCTAHOBIAAOINEA CHNH ¥
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CMEMEENI HASKBAOTCA K0agifunuenmon eoccmanosrenud. OH paBeE OPOE3BOR-
HOR OT CHIH N0 CMEIMEHB.
TefictBETeRbRO, AB(Qepennnpya ypapeerne (32), Haiizes:

dP=lde, e =% . . . . . . . (33
Ioxewnf nepaox konebauns Touxn M paBen BpeMenn 00palleHRS roukd N 1.-¢.

=2 (307

Hafigem CBA3b MEXAy OTEM DEpPHOJOM T CHIOK P r maccoil
m Touku. Ilo ypaBEemHI (32), HaBaes -

Vs PR

a? mx T om’
u
= a :l/a
‘:—.:-’ Ymax kS
5 Ilonctasads sTe B ypaBHenme (307), HOTYyYEM HCKOMYIO CBASH
Q B BEA® (QODMYAEL o
m m
T=2% =2 — e+« . . . (34
der. 82, Vi ‘ @’ (34)

KOTOPYI0 MOKEO BHDa3HTh TaK:
Ecau MUGepudIvnaa mMoukG COGEPULAET 1aPMOHUNECKOE xoxebamervitoe
Jouncenue, mo ROl Nepuod €¢ KOICCANUR  GLPANCAEMCR ‘mpouasedenuem 2w
HQ KOPEHD KEAGPAMNI U3 Ipoit, 8 MUCAUNNEAE KOMOPOT CMOUM  MACCA KOAL-
faowedcs  MmouKy, @ 8 IHAMEHAMERE — NPOUIGOOHAR  OM  BOCCHMANOBAROULLH
CUABL RO CHEUEHUI.
Tagme EoTe6aH@A cOBEpIIaeT, BANp., IPy3 ¢, NOABEMeBHNA RAa NPYXREe
(dur, 32), mum TexaMul Ha COPELHES yOpyroi GaNEE, KOHME ROTOpOA OUAPAOTCA

‘ N9 e ) 7
e or -

dur. 33. &dur. 34.

Ha 7Be TONCTABEM H MOTYT OKOX0 HHX CBOGOJHO NOBOPAYRBATHCA (ur. 33),
WJIE DPAKPRIAeHENA EOHIY YUDPYrOTO CTEPXHA, IPYrod KOHEN KOTOPOTO SaIieMieH

B Tuckax (jpar. 34), ¥ 1. A
(O6o3navad BEPTHEAIBHO® CMEmEHEe Tpysa OT NONOXEHHA DABHOBECHA

9Jepes’ s, BEIWINHY BOCCTAHOBIAKMeR CHub Sepes P, Halifes:

Kos(puuaenT BOCCTAHOBIOHUA MOKHO BHDASHTH 1epes () H ero CTATHICCEOO
CMemenne S, (CTATRYOCKOE YATHHeNEe NPYKHHN Ha ¢ur. 32, BIE CIATHIECRYO
crpexy nporzda ma ¢mr. 33 m 34):

Q

= —.
8
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Ecmm waccamm nmpyxmaw B Oamok npaEebpeus, 70 nonarad ¢ =— mg,
rI6 m MacCa IpPy3a, MOJYUmM:

myg m S
— b’ § - == ==,
k g

Hoacrarnaa ato B gopmyny (34), Hadyem:

— % <
T=2% F 3 ¢ e & a4 s a4 s (55)
1.8, nepuod xoxebanus spyaa Q, NOOBCULEHHOLD HA HEBECOMUK NPYNCUHE, PASEN
nEPUOVyY KOXCOUHUA MAMEMAMUNECKOL) MARMNUKG, OAUKG KOMOPOLO PASHA
CMAMUNECKONY YOXUNERUI npyKNounds nod deicmeuer wysa 1)

§ 17. HoxuyecHuwn marTHWH. [lodoRHM, 9TO TAREINHA mApEE, MACCA
EOTODOr0 %, BpamaeICs OKOMO BeprEkalsRod ocam QA mo TopUSOATANBLHOMY
Epyry. OyAydu yAepX@ABAOM HEPACTARBMEM o
7 BeBocoMEM npyTom miau Buthio OM, ykpe- >
nueuok B TouEe O (¢ur. 35). Ompegemmnm
YLIOBYI0O CKODOCTh, € KOTOpPoE MOZEeT Bpa-
IH4TECA \IADHE, & TRKXe X BpeMA, HoTpel-
HO® JJS COBGDMEHAA OXHOL0 LOJHOro
ofopoTa.

Tax kak mapek M 10mIKeH HaXOIATHCA
IOCTOAHHO HA HOBEPXHOCTE Cepsl, ONACAH-
poli ms Toukm O, RaE B3 INEHTPa, paauy-
coM, pasExM OM, T0 ycioRme IBEKEHEA
mapeka M ZOMEHO COCTOATH B TOM, TOOH
paBHOAEACTBYIOIMAA M3 CHIN TAXECTH ¢
B CHIN WHePUEA NMOCTOAHHO OHWJa Eampa-
BEeHA HOPMAIPEO K DOBEeDXHOCTH CHEpH.
1.-¢. 10 pammycy OM.

B Bagy TOro, uT0 IMADHE JBAMKETCA pPABHOMEDHO WO EPYry, BCé NOIHO®

yCEODeHEHE €ero NpHABONMTCA K OEHTPOCIPEMHUTEIbHOMY, DABHOMY mT, cliefoBa-

TOIBHO, BCA CHJIA HHODOHE OPHBOZATCA K NeHTpoOemmO#, BampaBieHHOH
no pazaycy p = AM & paBHo#

my*
F=""
HO, KaKk H3BECTHO,
v=wp,
2 = m‘ep-z’

rie ® -— yraoBad CEopoctb. [losromy, mogcrasms »° B BHpakeERe xia F,
OyaeM HMETH
F:mw”p.

1} Benm BocoM DpPYRAER UpeBclpeus Hejb3d, TO M4 BHYHCICHHS IIEPROAA KOTe(ABHA
HAZO K Becy Ipy3a @ upu6aBaATs NpAECGIH3ETeNbHO lj, BecA HOPYXRHMIOL B CIYyI86 CXOMbl
$ur. 32, NpubIHIUTETLEO !’y Beca GalkE B cuyuse dur. 33 a npubausurenvEo ¥y, weca
Oaasu B cayyae cxeMH our. 34 '
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Ycnosme ABUEOHEA COCTOET B TOM, 9IT0 CEIM (@ = mg B F, cnarascs,
AONKHR JATh DABHOKEACTBYIONNYW, HANDABIEHHY LO npojolxeRuio HETE OM.
CrpaguBad BX 0O OpaBEAY DApalleJorpaMMa CEJ, saMedaes, YTO B CIydae
BNOONHEHES YOOMAHYTHX YCIOBEH, G6yIeT HMETh MeCTO CASZYIOMAH IPONOPIEEA:

£ _04_ _*
F—4AM o
[oncrases BMecTo () paBHYK0 BelEUuHY Mg, & BMecro 5 ee Benaydgy mw’p
HOJTyYBM;
: h
i B g = w"&;

mo’e — g?

o = ‘%, v=wp=pV—‘z—-

W3 profi ¢opMynn BEEHO, uT0 ueM Goxsme ¢ ® MeEbme 2, TOM YrIoBafg
CROPOCTH IDADEKA 60JBIIE; HO, TAK KAk YCKOpEHHe CHIK TA:XECTH 8CTh BEIHIHHA
MOCTOAHEAA, TO YII0BaA CROPOCTH IADHEA SaBHCHT TOABKO oT k. JduedBas =e
CKOPOCTH eT0 PABHA CKODOCTH ¥mg, DIOCKOTO MAATHHER, XIEHA KOTOpOro ! = k.

Uro6H OmpeneXHTh BpeMA OJHOTO 060POTA, NPEACTABIAINIee DONHK NeprOX
MAATHEKS T, 33MOTHM, 4TO NDOANCHHHWA OYTH § NpA HOJHOM O6GOpPOTe IMAPEKA
Gyzer paBeE 27mp, a TaKKe § = T, Ie CKOPOCTD

v=p]/%,
pr:p]/%.'c

OTREyAa BaxonaM DOTHH Oeprof, KOHAYECKOrQ0 MAATHHEKEA!

OTCIOAa HAXOARM, 9TO

e[ 0BATONBHO,

CoBepmenHEO TAK Xe BHpamaercd NeproX Koie(aBEd NIOCKOr0 MasTEEES;
TONEKO JEA KOBHYeCKOTO MaATHEEA B ¢(OpMyIy KoXe0aHHA BXOJHT He JIHHA
BRTA {, & BHCOT3 er0 %2 =17 c0S a, 6CIE depes ot OGOBHAYATH YrOX OTKIOECHHA
BETE OT BeprHgald. B Tex mpefelax OTRIOHGHHH, AAA KOTOPHX CHDABENIHBA
BHBeTEHEAA (ODMYIA MAaTeMATHYECKOT0 MAATHEEA (AyTE SaMeHAIOTCA XODIAME,
sarfonsmefi yroI OTENOBEHH Q. He npeBNmaer 5°), MOXHO IPHHEMATH
cos « = 1 m ! = h. Taknm o6pasoM, NEpEOAN NIOCKOrO A KOHEIOCKOTO MAATHHER
MOXEQ CUHTATH OfAHAKOBHIME.

Yaap B MrHoBOHHBIE CHALL

§ 18. Teopus yaapa. Koraa gsamymeeca Teio BCTpeuasr XPyroe TOIo,
TORE JABLKYIICSCH WIE K@ NOKOKIEecS, TO MOENYy HEMA UDOHCXOZET BIAHMO-
feficreye, HasWBaeMoe YXapod. IlpiaMas, Dpoxogsmas 4epes TOYRy COMPHEO-
CHOBOHEA TeI H HOPMalbHAA K HOBEDXHOCTH AX CONPHKOCHOBEHHS, HABHIBAETCH
agpHel yrapa. KEcam IuEEa yrapa DpOXOZMT Hepes HEHTDH TAKECTHE 0GOHX
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YAADAKIEXCA Ted, T0 YAAD HaSHB2eICZ MEOHTDAaIbHHM; B IPOTHBHOM CIyyae
YAAp B43HBACTCA BRCHOHTPHIHH M.

JAra mapa MOTYT BMETh TOJNbKO IEHTPAILHEIR yAap, NOTOMY 49IT0 ofmas
HOPM2JIb HX UDOXOAHT BCOrZa 9epe3 HX NeHTPH.

Ecxw ckopocTe mOBTDOB TAXeCTH NapaXIeJbHH JEHME YAapa, TO VEAD HABH-
BaeTcAd NpAMHM. Ecid CKOpOCTH NEHTDOB TMKECTH HENAPAIIONbHE JHHAK
yAapa, TO yAAD HA3KBAeTCA KOCH M.

Tena mo OTHOMEHHMI YAapa pasfeldlOTCA Ha Teéna: 1) BIoIHe HeyOpy-
rme, 2) BOOXHe YODPYrue n 3) cpeaseld yopyrocoTa.

Tlonoxmmw, aro asa mapa M m M' xepmyrca mo xmERE, coegwEaOmed nX
LeHTPH, c0 ckopocTama v ¥ o', Ecme ckopocts v > ¢/, 10 map M (¢ar. 36)
noroEaT ¥ ypapur map M’ — mpo- -
H30jileT B3AHMOJERCTBE® OJEOr0 Mapa ™
Ea Apyrof, IpH 9eM CKOPOCTH IePBOTO
mapa BHaYHET YMeHBMATHCA, a BTO- o
poro — Bospacrath. Ilocie EHekoro-
poro - BECbMa MAIOro, HO KOHEeY-

HOTO -— MpOMeXYTKa  BPeMeREm  06a 7777 Tl i i i
{0apa UOAYIAT ONHBAKOBYK CKO- ®ur. 36.
POCTE.

Eciz oEW BHOJH® HEyHDYrH, TO HOCIe YAapa oEE GyAyT JBEIaTsca ¢ O AE-
HaKOBO# CKODOCTHIO, KaKk OAHO TesAo,

Ecma ke mapar M & M’ yopyra, 10, 0OAyI4B OX¥HARKOBHE CEOpOCTH
(¢pmr. 37), onE HAYBYT DASKEMATHCA A0 TeX OOp, NOXKA He BOCCTAHOBAT cBoed
npexaei popmst (pur. 38). IIpn sroM Bca pabora, norpadcHHaS Ha CRATHE MAPOB,

$ur. 37. dar. 38.

Gyner orAaFa Ha BOCCTAHOBNGHRO BX (opyul. TakmM 06pasoM, yIap yOpyrax DIapoB
npencrasiaser 008 NOJNOBEEL ABICRHA: CHAYANA IMApDH CEMMARTCA J0 TeX mop,
OOEa He nonytm'r OARHAROBH X CKOpOCTeﬁ; 3aTéM OHH DasXKUM3IOTCA N0 TeX nop,
JMOK& He OTAafyT Bced pabOTH, NOTPRYEHHON HA CXKATR, _

YJap Beynopyrax Tel IpPeJCTABIAET TOIbRO HEPBYI0 NOIOBRHY SBIOEEA,
T.-€. CRaTe®

Yaap mapos cpegEed yupyrocTd GPEICTABIAET TOXe ABS NONGBHEH ABIEHEA,
BO 3816Ch II&PH HO BOOIHE® BOCCTAHUBIAKT CBOKW (opMy, ¥ paboTa, HOTpayYeHEAd
Ba yaap, He BCS OTHaeTcd OpA DACMUPEHRHE MAPOB (BOCCTAROBNOHHM MX (OPMH).

§ 19. Teopema 0 Hon®uecTBe ABMMEHWS. DBiBeneM cHavala ogHEO ofmee
YpaBHeRUe, ROTOPOe HMEET MeCTO UpY BCIKHX COYA2PAWMEXCH TeJax, G6YAYyT XE
ORH YUPYr#, HEYOPYI@ HIE cpeiHed YOpyrocTe.

IonoxmM. uro yrapakomeecs waput M m M', mMewmme maccu m B m'
(Qur. 39), EBErawTICA B OfKY CTOPONY U0 JHHEH, COEAUHAKMEA BX HEHTDH,
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€O CKODOCTAME ¥ E ¢/, TpE %eM © >>¢'. Paslenns bpesd yAapa Ha MHO®ECTBO
GOCKOEOYEO-MAIKX OPOMEXYyTEOB Af B DpeANONOXKEM, 4TO B IPOIONKORHE KaXK-
v o KOr0 MpOMEXRYTKS Al CUIa B3aEMO-

C— ee————

feficTeEA ONHOrO 1apa HA ApYrof
nocrosEHa. Ilo sakody peficTsrs,
PaBEOrO IPITHBOXGHCTBRIO, CHIA
AeACTBEA TepBOr0 mapa Ha BTOPOR
paBHAa CHA® JEHCTRAA BTOPOro mapa
Ha DCpBHA.

Ilyers P, P, .... P, Oyayr
CHIH BSaNMOJCECTBAA MaPOB B OEp-
BHii, BTOpOW, TPeTHH H T. I, UPO-
meaxyres bpemena Af.  Hasouey

®ur. 39, qepes %y, U, . . - s U CEOPOCTH
mapa M B KOHOE IEpPBOTo, BTOPOro
# 1. 5. mpowemytkos spememu. Illap M Gyrer asurarhCA B OPORONKCHHS IED-

P
BOTO UDPOMEKYTEA BpeMeBM Af paBHOMEDHO-3aMEJEHHO C YCRODEHHOM --. Tax

KaX HAYalbHAA CKOPOCTH IBUREHHA OCTh ¥, TO, IO YDABHCHUIO PaBHOMODHO -3aM6-
IIeHHOr0 JABRXKGHRA: o, — ¥ — gi, HMeeM:

%, =v — T‘i— At,
OTEYAS

P At = moy — mu,.

Hogo6rKe ke Qopuyin BafiieM zaa Boex n —+ | TPOMEXYTKOB BPOMEHM.
CEJ3AHBAA BHDAKOHHEA:
P At = mv — mu,.
P AL = mu, — mif,,
P At = mu, — mu.,,

P At = mu, — mu,
Haligen:

IPAt = mv — mu,
uiE B Npejene '

5

det:mv—.—mu, I £ X

ri¢ T--BECEMa MANHE KOHEYBHE NDOMEXJIOE BpeMeEH, B TeYeBNe KOTOPOro
AIENCA YAAD.

Cymua npomsBejeEHE CBI B3AEMOJEHCTBEA InAPOB HA OecEOHeYHO MAIHE
IPOMEKYTER BDeMeHd, B TeYeHHe KOTOPMX OHH JeACTBOBAJE, HA3HBACICA CHAIOW
yaapa ¢, Tag 910 )

Q;SPAtzf‘ P,
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8 NPORSBEAGHUO MACCH TeNa H2 ero CEODOCTh HABHBAGTCH, K4K MH SHAEM, KOJIHE-
TECTBOM NBHXKEEHA, . :
CregopaTerso, CcHIA YAapa PaBHA OOTEPAREHOMY KOUEYSCTBY
IBEXeHHES.
CopepIIeHHO TARHM Re paccy:kJeHHOM Mi HaBfeM, Yro ® xIZ mapa M'
CymecTByeT (opMyZa, NOACGRag (37), & AKeHHO:

— 2P At = mlv' — i,
IR

—det:m’v’—m’u. C e e . . (38)
o

Popuyna (38) oramgaerca or Gopyast (37) sHAKOM, MHOTOMY 910 CHAM
P pampaBjieHs B NPOTEBONONOKENG CTOPOHH. 3aMevas, 4UT0, IO 3aKOHY Jef-
CIBREA, PIBHOr0 gpotrEBofedicrsuo, ZPA{ B 060uxX caydasax PaBER IO afconioTHOR
BeJRUDES, DONYTUAL:

Q@ = mv — mu = m'y! — m', ‘
Q=mrv—u)=m' (& —2), . . . . . . (389
OTKYA3
my —+ m'v' = mu - m'u!

Tome camoe MOXHO HOAYYIETH, CRIAANWDGAA BHpamerza (37) m {38):

s fl’dt:mv—mu;
o

—_— f Pdt=m'v-- m'e;
0

HOAYIAM
0 = mv — muy + m'v' — w'y,
OTKYZa \
mu+me =me+m'y . . . . . . . (40)

9T0 mOCTenHee YpaBHEHRME B BHDaxaer co600 TeOPeMy 0 KolHIecise ABRRCHNS,
~ mauvmylo Hilotomom: cywma xoauvecms dsuicenun mes 00 yoapa pasHa cymme
- KOAUULCIME OBudcENUR nocAe yoapa.

§ 20. MNpamoii ynap ynpyrux 7Ten. Jaua ompemememma cEopocrell u
H %' IOCHe yAapa YOPYrRxX INApOB Haio K YpaBEeHHN (40) OPRCOGIMHETH 6lle
yCAOBME HEH3MEHAEMOCTE XKHABOHA CHJM B BUJE:

med +m’v’2 . omuw? m'u?
2 g T 9 + 9

k1

BIY
m @ —u)=m (@ —oy . . . . . . (4]

. Ho ms .YpaBHBHBS! (39) umeen:
' mp—u)y=m'('—2) . . . . . . . (89
- Pagpeans ypamnenze (41) Ha (39), momyuiy:

m@p—w (r4-%w) _ m (' —v) (W +v)
m (v —u) o m (W —v') ?

HywoperuHl. TeopeTaysoras Mexamurs, L 1L
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" OTEyA3, 0 COEDAEnNY, TONyIaM:
- ' V4=t 4 v,
v—V=w -0 . . . . . . . . (42)

CaegoBaTelbHO, KXS VUPYrHX TeX PasEOCTh CEODPOCTed RO yAADA PaBHA RO
a6COXIOTHON Beluuude PA3HOCTE CEOPOCTEd MOCJHE yiapa.

Hafgem Tenepb, HAaCKONBKO BBMEHROTCA OPH yiape CKOPCCTH HEpBOIC
H BTODOrO WmApa.

NMogcrasus B opuyay (39) BenmumHy % = v — v’ -+~ % H3 PopMymH (42),
BAXOLHM

m(v—u)=m' (@ —v +u—20)=m (20 -2¢ +u— ),
(v —u) (m+m)=2m (v V),

OTKYAA

2m' p
VU= (v — ).

Ioxo6ayw ®e $opyuyry nakueM H. AZf Apyroro Teid, T4k 9T0

o 2m! '
VU= 0—v) (43)
- S |
R R A
W—v = (v— o).

B uacTeOM cJyIae, KOTAA MBCCH IAPOB PABHH, T.€. M = W/, DONYYdM H3
$opuya (43) :
v—u =1 —2,
wW—v =v—19,
OTKYZA '
v =u,
=

]..........'(430

D10 DORKA3HBAET, UTO YNPYIUE WAPH PASHOR MACCH! NOCAE YOupd OOMenw-
GIOMCR CEOUMIC CKOPOCIAMK, BAUPHEMeD: ©CI& BTopodl map AC yiapa OHI HeMNO-
ZBEAKEH, TO IOCAS YAADS OB UONYYAT CEOPOCTh NepBOro mAapa, UePBHHE Xe map
OCTAHOBHTCS. '

BriBegex Teneph BCIAYEHY CHTH yA3DA.

[lozcrasasaa ms ypasnesud (43) seamuuay

m !
V= (v — ')
B BHpamesze (39)
: Q =m{v—u),
HAXOTEM
2ne '
U I

TakoBs CHIa YIApa YOPYTHX MapoB Mig Tel. KAk ysujiaM HEXe, 053
sABOe GoXee CEIN yiapa HEYOPYrHX Tel,—3T0 TNPOHCXOXAT BCAGACTBH®
TOTO, 9TO YAAp YOPYrHX MMAPOB DNpeicTaBAAeT JBé CEMMOTPHIHSE MONOBHHE .
A8JeHAA: MaADH CHAYANA. CEUMAKTICH, TOTOM DASKAMAIOTCA, TAK YI0 CHR3 YAapa .
CHATGOTCA ®3 JBYX OJBHAROBHX CAN. '

§ 21. MpamoR yaap Ten He BNOAKE YNPyruX. BiisenoM ¢opuyss CRIR yAapa .
B CEODOCT®Ml HOCA6 YAApa Aid Ted, He BUONHO yUODPYrax,
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Mu peEgens (dop. 42), wro I18 yOPYrEX WapoB DAsHOCTH ckopocrek A0
yIap& pAaBHA DasHOCTH CKOpOCTeR MOCHe YAApa:

W—t=v—2.
JHus mex cpepmefi ympyrocrs, 515 (ODMYJa 3AMEHAETCA COOTHOMCHZEM:
W —u=e®—9), . . . « .« . . (45)

16 KOJZYSCTBO €, MOHbIIee OAEEUNH, HAMWEBAETCA KO3QQPEIHACHTOM BOCOTA-
HOBIGHE 4.

(s GopMyas (45) EWTeEAKT BIOTES OYEBEAMALE DABEHCTBA:
' p—v+ —wW=(1+e) w—7¢), . . . . (45
o—v — W —u)=(1—e) @w—2) . . . . . (45")
a TAEXKe:

w—ov)— (@ —u) _1—2g
AT = 1T N L

OTEME DaBeHCTBAME MK OyleM NONb30BAThCH B JaibHeAmes DD mpeoGpa-

sopaEEE (PopMya). :
Buime Mm Hamjm, 970 CBIa yIapa ¢ papHA

@=m (v — ),

B Q=m (—9).
Moumoxau Tepeyio Gopuyay Ea m', & BTOPYl Ha m H CIOKAEM:
Q (W + m)=mm' (v —u+u —9)..
IlepecrasEr B CKOGKSX BTOPOE YaCTW CIaraeMue TaE:
Q(m-+m)=mm' (v —¢ + o —u).
IlpaHEMas BO BHEMAHEe dopuysy (45'), Haxoamm:

Q m +m)=mm (v—12) (14¢)
Orcroza ,
Q=" (14ce)(@—2o) . . « . . . (46)

m 4 m’

Takops o6mas Gopuysa Zu8 CHIW yrapa. Ms mee, E&E 3acTHHG
$OpMYIH, MomeM HAATH (OPMYNH ANi CHI YIADa HOYNDYIHEX B YODYIEX Tel.

¢) Ecrm tens meynpyrs, ro noumarad B Qopuyre (46) e = 0, momyuum
CHIy YAapa A% HEYOPYrHX Tex;

Q=sfm 0—v). . . . ... . (4D

) Ecam Tema cOBepmeHHO YUDYIE, T0, OOIarad B ToRl xe gopuyue (46)
t — 1, HakjeN:

Q:f%%@-ﬂ..... Coe . (44)

9ra fopuyna 6HIa yxke Buseiena HaME. Cpapumeaa gopxyrm (47) & (44),
BEZEM, 9TO CHRS yZ2pa YIDPYTHX Tex BABO6 (ollee CRIN YAapa Tel HeYUDYruX,
Hepenaceisaa Gopuyay (46) B Bape:
Q — {14 ¢) ’Pﬁ-

" m v — ), 1%
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BHIEM, 9T0 IIA TeX He BNONE6 YUPYLHX CHIZ YIapa, NpE OPOYAX PABEMX YCJIO-
BEAX (0ZUBAKOBNX MACCAX N HAYAIBHWX CEOPOCTAX) OYIeT MeHpMe CHIN YAZDa
YyOPYIEX Tel, TAE E4K

1<+ e<2

910 He¢PaBOHCTBO NOEASHBAeT, 970 CHIZ yAapa BTOPOd MONOBAHN BICHEA (KOTAA
mapH PRSKEMAIOTCA) MeHee CHANM YHapa 0epBOod NONOBEHK ApleHEd (KOTIa
MapH CREMAKNTICA), 970 W NOHATHO, TAE KAK IIADH CpeHel YIPYroCTE HOCIS
yAapa He BOOJHe BOCCTAHOBIAIT CBOIO OpMY.

CpasmeBas dopuyaw (39) u (46) mus caaw yaapa @, HAXOAAM:

i 0 — w(h%)*mw—%
“w =0 — m+m —d)(l+¢) . . . . . (48

Togro TamEM xe myTem uonyqnu ¢0pmyny LISl CKODOCTH w':
=+ @—0) (142 . . . . . (49)

o1e mBe QOpMyIR (48) B (49) Z18 CKODOCTH IOCI® YAapa, CYIb TAKXKE
ofmge mnd yAapa XBYX IIApOB.

U3 armx geyx Gopuyn mafxem:

I. Ecam ypapmemmeca mapm HeympyreE, To, nolarad ¢ =— O, Hafizew,
9TO CROPOCTE HmocIe yaapa GYAyT:

4

U=v-— oo (0—v)
W= — 2 (0 — )
IIpeofipasys mepByfo H3 arTax OpMys, RMECH:
w — v (4 m)—m' (v—1) mv-{-m’v‘ . (50)

m - m' m-+ m
IIpeoGpasya BTOPYW $IpMyRy, HOXYIREM: '

¥ (m+m)+m(v—v) _ mvtm 51
m+m -_ m£+m’ . L] - . ( )

Cpasrmsaa ¢opuyan (50) u (51), Bagmm:

w =

mv+mv‘ '

u = m+ﬂ3 _— . . . . » .

(52)
Orclofa MOXKEO SAKNIOUETH, 9TO HOCN6 YAAPA HEYUPYrd4X mapoB o06a OB
OyRYT XABHTaTHCA JaNbIIe ¢ OJHHAKOBRME CHKODOCTAMA,

Yacrawe cryyam yEaps HeYNPYLHX MapoB.

a) Hoaoxan, 910 yaapArTCA XBA HOYHPYPHX Mapa ¢ PABHKMH M4C-
CaM@; TOrja CHI& yxapa mo gopuyns (47) BHDPA3ETCA Tak:

2
Q=gm0—)=F @—v) . ... .
sateM B3 Qopuyam (H0) momywaex:
metd) vkt g

T.-¢, CKOPOCTL DOCI® YAADS DaBHA cpejHed apuduermIeckofi CKOPOCTH 0GOKX
&pOB .10 YRAPa.

U —

e w w AR W

L s AR e e =

e e e e



. b) Korpa m8 fpyx Heympyrax yAapAWIIAXCA T8I ONH0 HenoJBEXHO, BANDH-
uep, BTopoe, T0, mojtarad v = 0, 'uonyquu me (47) u (50)
. mv
¢= m+m’ v U= mt m
¢) Ecrr upegnono®uM, uro MaccH mapos M m M' pasmm, 1.0, m = w,
o OIUH E3 HEX HenoABEReH, T.-e. ¢/ == 0, 10 ms (53) m (54) mafigem:

my v
Q=73 4=

II. Ecnsn ypapsiompmeca mapH yIpyra, 10, Oomaraa € = 1, GyoeM uMerh
us (48) m (49):

2m’

u=v-—-m;(v—-vf),

. 2m
W = v + P (v —19"),

gro OBJO yRe BHBepeHo (cM. dopuyny 43).
Temepe mpexmono®EM, 9TO MacCcH mapoB M m M' pasmm, T.-6. m = m,
Torpa Hs (46), (48) @ (49) HaxolEM:

sz ('v'""'vr)w

2m
u_v_*__(v*_@')._vf
BareM
[ R
W =v 4+ —{v

o ’—»v’):v.

Tagmu oGpa3om, oKasxBaeTcd, 9T0, OpH yAspe NIBYX YODYITEX MapoB
C PaBHHME MACCAMR, INapH OOMEHEBAIOTCA CBOEME CKODOCTAME BIE Rak OH
OPOXORAT OXMH Yepes ADyroff, NpoAOMKAZ CBOE JBHKEHHE C HAYAILHOA CKO-
pocThi0 (He M3MeHA# CBOeH CRODOCTH).

§ 22. Roapdrumenr poccrarnosienus. Hamamen BrBenenEne Bamz ofMge
dopMyus Aig CRODOCTER DOCAe YASpA, T.-e.

% =9 - —v)Y(1+¢) . . . . . (48)

m’
m - m! (v

W= v+ o—v) A+ . . . . . (49

m
m 4 m'
[lpegnonaras, 9To OFWE B3 YAAPAIOMBXCA IAPOB HMEET CKOPOCTH, DAaBEY
. EYJIO, 1 410 DAABYC 6r0 BO3pACIaeT A0 OeckOH@IEOCTA, T.-€. MOJArad, 9TO
v' = 0 @ w/ = OO, nim, 9TO T0 ecTh HENOABHXHAA HXOCKOCTh, HONYTHM, NOCIE
DOACTAHOBKE arnx,saaqennn B ypaBHeHUe {48): .

(v—0) (l+s)='v—-g,

_ oo
=V mfoo
DOXYIRIOCH HEOTpPeleNeHHA0® BHWDAKCEME; HO DACEDHTh €r0 MOXHO, mpeo(pasys
BeipaxkeHAe (48) TakmM 06pasoM: pasfeNsM vHCIHTEId H 3HAMGHATONd Ha M/,
gareM WOJOXEM ¥ = 0 M m/ == 0O, TorAa moayIEM:

u:-v—m;.(_v—-v') (1 + ¢),

m'
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3ameuas, IO —::—-:- 0, 6yZeM WMeTh:
4 =v—(l4+2)ov=—ev, . . « . . . (55)

Ors QopMyTa IIOERSHBAET, 9TO MAp OTPASETCA OT HeUOIBAXHOR DIOCEOCTH
€0 CROPOCTHIC MEHBINE IO, UeM C KAEOK YASDUICH. _

Ilpennomarad, 4T0 map yIAI ¢ BHCOTH A,
a nmolnpureyx Ha Bucory A’ (dur. 40), madnew,
no (opyyre CkOpPOCTA HAZARIMEX Tea H o06pamad
BHENBEAe HA AGCONNTHYIO BOAHYERY CROpOCTed:

v = ]/2gh,
= w0 = |/ 2gF:

OT I0§a ompefeanM EQ3QOUIUEHT BOCCTAHOBAGHEA

2

e mmmem——————— o e

o —

\‘
7
4

s

T
»
|
\-T.-

[
1

4
\

u V3R _ a ‘
e:?ﬁv‘éﬁ_ T. ¢ ‘e (56)

4
-+

[Towompc sToft POPMYIHR MOKHO H3 ONHTOD
: onpenennts XoofuumeET BoccraHosiemEd. Taw
M ] g Eamid, 9TO AN CA0HOBOX kocra ¢ = 0,883, Ars

' ' craxm e = 0,556, aund Jepesa € IOYTH DABHO
@ur. 40. HYI0.

\
2
.

am e —— Y ———
-
—

z

§ 23. OnpeseneHue MWBOH CHAM, NOTEPAHHOR WA YARp He anonHe
yOPYTHX Ten. DByiew Hasupath EEBYH CHIY A0 YAAD& uepes T, mocne
yrapa—uepes T,, & BEBY CHIY, HOTPaiedEYI HA YAap, 10pes T
TOTAd DOZYIUM: '

: my’ mu? m'yv'3 m'u'
I=T-Th=5—73 +t=% —"2>

T, =% (@ —w)+ % (" =) . . ... (6]

VcAIDTEM B3 HIOTO YPABHEHEA CKOPOCTA HOCIe yaaps % B «', KSR HBBECTHN®,

BWDA3ES BX 4epes MACCH, CKOPOCTH X0 YA2p3 H Koo nenaT BOCCTAHOBAGHAA.
Nia 21010 saMeEdeM DASHOCTH EBSJDATOB MPOKSBENORMAMH CYMMH HA DASHOCTS:

T, =2 (4u) (0 —w) + T @ + ) (o — ).

lozcrspes B Bupaxenme aat I, sMecro m (v —u) u o' (' — ¢') pasEym
UM Benmyesy ¢ Ee ypapmeEaa (39): _ :

Q=m (v —u)=m' (¥ — ),
UOTYIBM

T,= L w+uw)— 4@ +u),
BIN

&

le—g- w+u—v —-uw)= | (v—v)— (W —u)]. .(58)
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' Ha ocmosammn fopuyis (45") pasHOCTh, CTOAmAH B EBaxpaTHOA CEOGKE,
pasaa (v — v') (1 — 2). [loarony gopuyry (58) MOZHO mEpeHCATh B TAKOM BBIE:

Ty=L [w—v)—e (0 —v)] =% @—v) (1—¢) . (59

Teneps BMeCTo ) TOACTABHM B ypasHemme (59) ero BupaXedns H3 dop-
myxn (46): :

Q= g (b= ) (1 +©);

170178 ,
T, = gty 0 —¥) (L) (0 —v) (1 =),
®, BaKoHeN, )
T, = E(f}szm}f w—v)yP (1l—e) . . . . . (60

Dra GopMyta AAGT KEBYIO Cdly, NOTEPAHHY HA yIaD, BHPAKOHAYK IO HAYANb-

HHM CKODOCTAM.
KpoMe aTOTO BAKA NoTepAHHON RHUBOH CHJNHL BECHMA JACTO HOAB3YIOTCH

APYTEM, KOTOPHA JaeTcs HAKECISAYOUIS TEODPEeU 010 Kapuo: scusas cusa,
NOMEPANNAA 1A YOOP, PAEHE KHCUBT CUAE ROMEPAHHNE CKIPOCIEH, YMHOINCEHHOU
3a nOCMORHHME KoIPPuuueHnt.

* Urofmr LRBECTH 9Ty Qopuyay, BHpasEM B (OpMyIe (68) pasBOCTB,
cTofmylo B EBAJpaTHOR OKOOKe, Jepes CymMy Tex Xé BeInidd, nOAB3yACE $op-
wynoli (45'):

(v—v)— (W —u)y 1—e
G W T i
Ioxyunm:

T = —g- [ (v — v') + (1 —u) ] i—;—; = —g—-[(v — u) + (4 — v’)\l-l—;-—z,

BIH i
T, = i—:%[—(ﬁ— (w0 —w) 4 - (@ — o) ]
Ioxcrapnaa ofpaTHO BMECTO @ BHDaReHAd ero mo dopuyre (39):
Q=m(v —u)y=m & —v)

1—e (v — u)? , {u — o)
:m ['m-lz—-——i—m ‘”—21"2_]1 . - . . » (61)*

HAXONBM:

910 B OK23WBAET TeopeMy. llocroamasii rodPPEUUENT 316CH PABEH i_T‘: O=
ofpamaercs B SLEEMNY LIA Tel HOyOPYTAX H DaBeH HYMO AXA Ted BIOIHO
yOpyrax. '
YagrARe GIyYaM:
1. FBEcim yrapsiomgecs Texs yOopyre, To, MONArag & = 1, maligex B3
ypasuesma (61) 7, =0, 1ero E JROXKHO Ga00 OXANATh, TAK BAR NpH YAape
JOpyrex Tel KMBAA CHI4 He T6PACTCH.

# Teger, NOCTABAGHHRI MOXKIY 3BO3J0YEAME UPARARNGHNT PeJaKUHH {CM. HPOXTICIOANS).
' Ipus. ped.
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2. Ecnu ypapaomuecs Teda EOYNpPYr®, T0, molaraz ¢ — 0, moayimm
u3 (60) m (61):

mm’
Ty = gpmamny @ — ),
T, = ,,,I_(_f’_—é.sz o L‘E’._Eﬁ_

3. Ecmm yrapaemoe temo memozmmmpo, r.-e. v — 0, t0 dopuyra {(G0)
UDHHEMAET BHZ; '
mm'

. Tl == ?(Hm ’U: (] — Ez) e v 4 e (62)

ny? .
Otgenur MEOXETONR —3~ U BAMETHB, 4TO STOT MEBOKRTeNb DaBugerca 7, Tt.-e,
HATaNbHOA #®UBOE CHIe, HOAYYBM:

m!

T, = ot T(1—eh., . . . . . . (63)
Uto KacaeTc MERO CHIS M0CIE YIAD2, TO OHa Gyzer:
m’ m +m' gt
T,=T—T=T[1—gf, - ]="'""T. 6o

B npagrmveckoii wexanaks, Bampmmep, B TEOPHE MOJOTOB ¥ JAp., OGKKHO-
BEHHO HMEIOT JIeI0 ¢ TeNaMa Marod ympyroctd. B Takmx cayiaax BermdmHOH
¢’ B QopMysax A1a mOTepam REMBOM CHIL MOXKHO npeHetperaTs.

Popuyrn (63) B (64) NORA3HIBALT, UTO B TEX CAJTAAX, KOTAR MH Eexaem
NOTPATATE O BOSMOKHOCTH 6odce PAGOTH Ha YAAp, KAk, HAIDHMEp, IpH paséumazna
BAKAOUOR (PHF. @), HALO OpaTh Maccy ' o4eHb GoJLMON CPaBHATEABHO C MaccOoK m.
AeRCTBATEAEHO, PN HTOM GyieM HMOTh:

Tl: 1 ™ T,

1+ m’ '

9TO NoAy¥aoTeAd B3 GopMyam (63), morsaras B mefi =0 u geAs wweanTesm u 8H4-
MeHaTexs Ha m'. B sEaMenarere szech Ipo6h —"mT 6yaer oYeHr Maza, Tag wro T

BeCbMa 02#8x0 HONXOAAT K 7, T.-e. MH JX0GLEMCH 7T0C0, UT0 TOYTH BCi pabora T
6yAeT HTTZ Ha yAap. .

Tlogo6ubil yEAp MA3KBACTCA KeDTBH M YIapON, uio mOCAe TAROro ylapa He
0CTaeTC! EHRAKOA KHBOH CHIN,—HeT HEXaKOTo ABHXenHs. IlomoGmmi cxyyaf ynapa .
¥a0Jio/laeTcA EO BCOX KY3HEUHMX MOJOTAX ((ur. b).

B Tex mo ciywasx, ROTNA ME XelaeM WpPOH3BECTH DoNE3EYI paloTy maof
CHIE, ocTalmelca MOC e yAapa, KAK 9To GsBaer, nanpnmep, Opa BOHBARHE TRO3-
Refl mozoTEoM ((HT. ¢ H d), Opn BOHBaHEA cBaft Gaboil (Jur. €) & T. ., TO AOXKHO
Maccy m B3ATH OUeHh GOJBWOR cpaBHETEAPHO ¢ Maccoll m'; WDH 9TOM, LOABras
e?=10, DOAYUHX H3 YpaBuenns (64):

1

1+

T —=

m’ "
mn

m
m - m'

4 .
Apo6s % 6yxer ouens Gimska & Bymo & 7, Oyaer nouire papEa T. T.-e.
{(0YTE BCA JKUBAA CBIA OCTACTCA MOCE® YAApA.
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[pasaasgo.

HenpaBuisHO.

Jar. 4. Qar. e.

Hpusenanue pedawyuu x puc. ¢ u d. 318cs cxenyer 8aMOTHTE, 9T0 386HBATH
PBO3LH B CTOHY CIHIKOM TAZGINM MOXOTEOM (KyBaAmo#) OKio 6k HepanaomaipHEO
HO TOMLKO {10 UPWYWE® ROYX00CTsa UPH padore, HO W MO APYTHM coobpaxeRmam.

1. KyBaige Hy®HO ZAaBaTh OWeRb MaXY®© CKODOCTH, 9TOGH ee xmag cmga T °
H® DpPeBOCXCImAs HeoOXommofl i saGEsamas reosxa pabors T, B OPOTHBHOM ¢IY-
9ae RyBalga 3albeT IB03jp JO WMIADKD ¥ CaMa VAAPET B cTeny. Ipruanme xe
MOIOTEY Bajremamel Mai0k CKOPOCTH ABIASTCA BATPYARATONBHHM,

2. Iipn gocraroumo Goasmolt CROPOCTH MONOTRA TBO3ZL ,BOEBaeTca™ B CTORY,
Opn YeM youuae, MelicTBYIes HA TBO3AE, BOCUPEEBM&eTCA HEepnEed 6immaimex
B TBOBIK uacTefl CTeHN -—cawa cresa paGoTaeT, KAk HAKOBAILEA, H YASp 1O OTHO-
MeHAK K CTeHE ABAfercs MepTBEIM. CTeHe NepejasTea EOIHTECTRO ABHECHRA, PaB-
HOe EMNyALcy PAt, rie P —emxa conpornBiesms rrossa, a Af— Bpems yaapa. Ilpm
6onbMIoH CREOPOCTE MONOTEW HTO BpeMA Af 6ygeT Maxo.

Opn Malzof Mme CKOPOCTH EYSAXIl BO3NE ,BIABIHBACTCH® B CTOHY, OpY YoM
ASBICHH® KYBAITH HA I'BOSIL BOCHDHBEMACTCH MSIHOOM BCeH CTeHHW, & 0CTaBmagcs
nocie yiapa HEBad CHIA BLHISHBAST KOACOATONBHOS JBHKERHO CTOHK.

JelicTRATENLHO, CTEHA HONYIAET 3AKOTHY O CKOPOSTE ABAROHYS, TAK K3K B BALY JAH-
TEIBHOCTA y1apa eff UepefiaeTcd 3HATHTENLHOE KONHTOCTBO IBEKOHHEA, PABHOO PAt, ne
cuay P MomHO cumrats upemmeH, a BpeMs yapa At-Gyner sHavYETeXbNO GOXbIe
Ipeau gy uero.

M3 crasamEOrO CE6XYET, YTO MOIOTOR JONEEE OHTh TAKEIEe TROBNA M Jerde
uprrerapiell k reMy vacrm creBs. Koan ke mocregaee yoaoBHe me YAOBAGTBOPACTCA,
TO HyXHO CTOHY JRPOUAATH COOTBATCTBYloweld UOXKIaiRoR, mONOGHO TOMY, EaKk Ha
$uc. @ nyBazgol NOmEpemAsIOT CTEHRY ROTAA IpH PacKIenNBaHAE B Heft 3aRXengm.

: Pedaxvuus.
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§ 24. Rocoil yaap. [Ilomoxmw, utO CROPOCTH yAAPTOMAXCA TIAPOB M
g M cyms o BV, &8 MaCCH EX M H m’ (par, 41). OGossaynyu 1depes &
B o« YriH, 06pasyeMne HaIDABIeHESME cropocreli ¢ mmmzed yapa 007, u 3aM-
MeMcA ONpefelleHEeM CROpPOCTeR %
¥ %' MmapoB TIOCJT® YAapa, & TaKkXe
onpefexmy yram B m ', KOTOpHE
o6pasylT CKODOCTH % H % C JH-
Ered yaapa.

Pasno:xaB KaEAY0 CEOPOCTD
H6 IB6 CIaralomue: OfHY, HAmPa:
BIEHHEYI) [0 IMHAE YAapa, H APY-
ryio, HAIDABACHHYI NEPUEHANKY-~
aapeo E IummE yiapa. Casrampue
no IMHEE yA3pa OyAyT:

peosa ® v cosa,

cIaralomee, IepUeHAUEYAADHHS
F IaHA@d yA2pa:

p sina u ¢ sina;

craramue e CROpOOTeﬂ IOCIe

yrapa, T.-e. ¥ H o', OyAyT: &nr. 41.

wcosp m ' cosf
wsinB m « sinf.

3awermy, 9TO CROpOCTE v Sind
u o sin He NpOM3BORAT YAApa, TAE
KQE OHM BHSHBAIOT JIEIIb CKOJNLECHHS
mapos M ¥ M’ ;pyr OTHOCRTONRHO
Apyra.

C ppyroi cropoHH, Tak EaE
CENa yAapa NePNOEARKYIAPES E ITIM
CKOpOCrdM, T0 OB3 He MOEer Rx
W3NEHATH; MOITOMY:

% sinf} == v sina

4

. '\\i A s 4. ..-.- N . (65)
M 77T I o' sinf’ =.v sin ﬂ'}

|
Qro kacaeTca AO CKOPOCTOH, HANpa-
. BIGHENX [0 JIAHAA YAapa, TO MEeRAY
HEME JOIKES CYINECTBOBATh TAKAA RO CBA3H, KAk LPH yAADPe npayoy. [losromy,
E& OCHOBaHEE Qopuyx (48) momywHM:

dur, 42,

. mf ,
%cos B=00C08a — (1 + ¢) (vcosa — v cosa (66)
W cosB =1 eosa' + —rr (1 +8) (v c0s7 — ¥ Cos )

Ypassesge (65) 2 (66) pawor BOsMOKHOCTD oapejelyTh YOTHpPE HEMSBECTHHX
pexmusER: % B ' B B .
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OcraHoBENMCS Ha KOCOM yxape maps M o RemoasmxEyio nmockocts M'M/’
(Pmr, 42). Ilomaras B gopuyne (63) m' = co m v = 0, moNyIaM:

#cosB=vcosa — (1 +¢e)veosa =—evcosa . . . (67)

Paspensu nepsoe ma ypasmenmil (65), T.-e. # sinfi = vsina ma ypaseenue (67);
TOrAa DORYYRM:

ugin 2 vBina
%eosB - sveosa'
HJH
1
tg=——tga . . . . . . . . (68)

910 mokaswmBaer, g0 map M, ofpasylmuk yron majeums a, CipenmErcsa obpa-
S0BATH YrQX OTEIOHeHHd, 6oibmuE@ yraa a.
B cayuae cOBepmEHHO YOPYTEX TeX (¢ == 1), EMee:

gp=—tga . . . . . . . . (68)
T.-8. Y108 BAOCHUAR PASEN Yy OMPAICEHUR,

IMHaMIKA CHCTEeMEL

§ 25. Teopema d’Alambert'a. Bompoc 0 ABAXERHH CHCTOMH MATEDAMIBHAX
TOYeR paspemaeTCA NOMOIUBK TEOpeMH, Npefromesmofl n‘Amaubepon u falomed
BO3MOXKHOCTH CBECTH BONPOC © JIBEKOHHEE CHCTOMH K BONDOCY O €8
paBEoBecHH. TeopeMa BTa COCTORT B CIEAYIOUIEM: €CA% CUCEMY, HATOOR-
wyocr 8 Jeudicenus, 0CMaANoeums 6 KAKOE-HWSYOs MOMEHM GPCMENU % npuba-
QUMD K OGUNCYULUM CUAGM GCC CUAG UNEPUNU, KOMOPHE IMOMY MOMENNLY COOM-
semcmsylom, mo cucmema Oydem e paswosecun. Peaxuus ceasen w ewympennue
HAMRICCHUR, UMEIUGUE MECIRO. NP IMOM DAGHOGECUL, CYTYM ME ICE CAMbIE, KOMO~
PHIE CYWECMEYIOM © 6 PACCHIMPUCTEMON TOAONCEHUW NPU OSUNCEHUY CUCTLEMDE.

Hyers m, m,, m,,..... 6YIyT Nacce Marepmamsmmx rTowex M, M,, M,...
AaEHO! HaM cmcrems, a P, P, P,....—CulH, Ba BEX jeficteyomue. FEcie 6u
roska M, M,, M,... 6u1g cBoGOAEN,
T0 OT JelicTBEA 9TEX CHJN OHH NOAY-
upan OM DONEHE YCKODOHHA, HAUPa-
BIEHHHNE D0 CHIAM H DABHHE

E A B
"' ml’ m,""‘

4 IR

¢
. @

Ho TaE Kak TOYKE H® CBOGOZHH,
10 OHH NONYYAT HHHE MOJHES YCKO-
perrs. [Iycrs 3TE nmonase YCKOpeHES
6YAYT J, f1s J «ry (QHT. 43). Ouennp=o,
9TO BCeri3d MOKHO HOAHCKAT: TAKEE
caan @, @,, ¢s,...., KOTOpHO ORI OB
) PABHN UPOESBENERHAM MacC TOYGK e
g, Om 4. HA yCKOD@HRA 7, T.-6. YAOBIGTBOPAIH
6K ycIOBEAM:

@ = mj, Ql = My fy, Qa == My Jogeene
Ecms 6x sarepuaTbHhe TOURE He OWIE CBASAHS XDYF € APYroM, & Omum

6m BCe CBOGOJHN, TO 3TA CHIR COOOIBAR OR MATODHANBHKIM TOYRAM K3E DPAas
Te YCKOpeHRH, ROTODHE OHE JeHCTBHTONSHO BMOHWT IpH JBHKEHAH CHCTEMH.
a



— 158 —

Crecrenze cBOGOMN MAT@PMANBHHIX TOY6K BRWDAXAETCA TEM, TT0 HA HHX
EpoMe cax P, EeficTBYOT emle CHIN CONPOTHBJICHHA, PA3BHBAKINLZECA OT CBABEN
cucre¥n. IloaToMy opHa wactb cgx P,—ueroTopHe cmanl K,—uper Ha YEEYTO-
ACHEG BTHX COOPOTHBIGRME, XPYraa Xe YacTh EX H ABJJETCA AMEHHO TEMH CHIAME
@, ¢, @,,...., ROTODBle IPOU3BOAAT JIBHKEHEE TOYCE TaK, Eak Oyaro Owm oEm
OmaE y&e csobommw. YroGm =Hafite BumeymoMsnyTae cuix R, R, R,,....,
EAYMEe HA YHMUTOXKOHEE COTMPOTHBIGHHN, pa3maraeM Kaxuyi cuay P ma csay
¢ m Ha cmxy B, DaBEy®, HO ODAMOIDOTABOBONOXHAYI0 CONDOTHBIERMID N.
Cuxnt Q, Q,, Q»,.... I‘ATav6ep HaSHBROT Jesmesvwvimu curaxMu, & cuas R,
B, R,,.... — cutamu nomepawnuime,

Hotepssune Cvjis YREYTOKAMOTCA CONPOTHBICHEAMH, DASBEBAIIAMACA 0T
cRaAsefi CHCTOMH; CIef0BATONbHO, OyAyYE UPBNOKEHH K CBCTeMe, OHE OyayTr
HaXONuThcA Ba Hed B paBEOBecwE. (  Jpyrofi CTOpOHE, MK BWIAM, 9TO
I33deHAS W HATAXGHHA, KOTOPHe DASBEBAIOT NOTeLAHHNE CHIH, CYTh HMEHHO
Te JA3BIeB#A, KOTODHI® PA3BOBBIOTCA B DASIRYHRIX 9Y&0THX CHCTEME! BO BpeMA
ZBRKECHES.

Jlomonass HEAPUCOBAHEH® HAMA DapallelorpaM¥E, Mbl BAJAM, 4TO KAXAEAA
cmna R coaraercs ms cmust P 7 ¢, Cmia ¢ ecTh Tak HasuBaeMad CHI3
EHEePNHHE, TaK KAK OH3 DABHA NPOU3BEJENMI0 MAcCH H4 YCKOpeBE® H HAUpA-
BIEHY B CTODOHY, GPOTHBONOAOKBYH HOJROMY YCKODEHAIO.

Ms mcero atoro crefyer, 4I0 cudw deusxcywue (F) emecme ¢ cultamu
unepumre (@) ypasHOGewusawMCR  conpomusienuem  ceasel cucmemst (N),
m.e. SYOyw NPULOIHCERDL K OCMAKOGIERNOH CUCIREME, HATOORMLR HA HEH 8 PaaHO-
gecus. J10 7 TPeGOBANOCH NOKASATEH. '

IIpenezeM HOCKONBKO NDHEMEpPOB, RAMOCTDRPYIOIUX Teopexy &‘Axam-
Gopa.

Tlpemep 1. Ilonommx, 9To MEr ®Meew pBe MaTepRalbHme Touru A ¥ B

(dar. 44), HeHSMERHO COPNUHGHHHEC MEKAY C000H0 B O06I3JANIMEe MACCAME 7
u m,. Ha o1a toukE peiicrsyior cmiu P :
m P, (opm uem P,> P), maupasies-
HENe B NPOTHBONONOGKHNS® CTODOHH WO
npamol, coeamasomedt Tourm. Onpeze-
IUTH YJCROPEHNd, ¢ KOTOPRME GyxyT XBE-
raThCd BTE TOYEW, & TAKKO H CHAY
HATARCHESA HATE, BX COelEHAKMeH,

HeuspecTHOS HAM YCEOPeHE® RaHHOR
CECTEMH HagoBeM 4depes j. Ha TouRy
¢ macco m, OyEeT ReECTBOBATH CHIAZ
. AHepLHH, PaBEad m,§, HANPLBICEHAL
B CTOpORY, NPOTHBOIOJIORHYIO HaNpanie-
BRI cain P, DOTOMy 9YTO0 CEODOCTh
BO3PACTAET B HANPABICHHE JAelcTRESA
caru P;.

Ha Togury ¢ MaccoR m Oyxer red- ur. 44.

CTBOBATH CHJIA MECDUBH 7§, HATDABIORIAA

B OfHY CTOPOHY ¢ cunof mmepmuns m,j, 060 yCKOpeHHEe AJS TOTER. M TO K6,
9T0 B 1A TOEE m,. Ha ocHoBaEEE TeopeMn K‘AvaMOepa  CHAN MBREDUHE
A CEIN NefCTRyIOINEe JOWKAKH HAXOKWTHCA BO BCAREN. RAHAMN MOMERT BDEMEHH
B DARBHOBECHH; NOBTOMY:

P—mj =P+ wj



OTEYAa
. P —P
?:m""""‘(a)

YpaBHeBEe 5TO IOKASHBAET, MCARY DPOYEM, ITO JCLKOPEHHe HO SaBACHT
OT JADHHH HHTH.

Jlas ompemeNeHms ReNAIEEH HATAXGHMA ENTH HOCTylaem Tak: cmia P,
yMeHsMERHAA chiofl BHepiuw, 1efiCTBYeT B WPaBYK CTOPOHY, a cmia P, yBeam~
YeHHAA CENON BRepmmu, pgsfcrayer BAeBO. Cuasl oTH 6yIyT paBEM H YDaBHO-
BEIIMBAKTCA KaxJad BaTtaxenmmeM Eatk N, coegmEaome® Touky A u B;
IOBTOMY:

N=P —mj=P~+mj

Berapus BuecTo j [asHYK eMy BeNHIHHY B3 YDAaBHOEHA (), MOIyYmM:

P —P
HIB
Pym + Pm, '
S F=TREMC L)

Ipemep 2. Marepramsas namoska AB (dur. 45), Geckomeyno romkas,
OAHODOIHAA, ANEEBHAS WSOTHOCTh KOTOpOR pPAaBHA'Y”, Haxonmrea mOA AelcTBEEM
o 0 A 7 = HaOpaBieHHWX 01O e8 ocu cua P

P
P —— T e e e B (), 0pA TeX P> Q. Karosa Gymer
ot oo K i cuia 7' HATAXEHEA HDANOYKH B Pas-
Dt St v HHX €e MecTax?
dzr. 45. : IlomoxaM, 7urT0 ycKOpenme
nanoukm Gyzer 7. Boobpasux, uro
TAN0TEA OCTAHOBIGHA M B KaXAOH TOYKe NpUMOXeHa cala HEOpUEH. Pasbmeaa
UaX0UEy 0O Aampe HA ORCKOH@UIHO MAIHe JaCTH B 0008FaYasi PACCTOSHEE cededai
NaJOYEM OT Haduala RoopArEar O, B3aTOr0 Ha EANpABICEEM NANOTIXM, 7Tepes ,
MOXRGM BHDA3ETh MACCY NAJOYRE, BAKIIOYGHRYIO Mexmjy AByMa OecEoHOURO OiR3-
KEME CeleHUAMA, 4Yepes

dm=Lde, .. ... . ... @

e T” — OAOTHOCTE, OTHECGHHAA E efABEON JIIAHH, a ¢ — YCROPSHHEE® CHIH

mé . .
TaxRecT®, pasuoe 9,8 —. IloMBOmEE BHpamemze (¢) Ha yckopemwe j, momyym
CHNY BHEPLHA HJIEMERTA DAROYEM:

jdm =y L dg.
g
- [TemenM I6Heph YCIOBHEe DABHORCCHA CHCTEMEI:

LA

rxe EHTEI‘D?K npeiacrasiier CYMHY CRI HHEpOHAA QRO Becelt DaN09IRA, ROJIK-
7 : .
3ECTBO 7 I‘a— Oopa HETETDAORE ROMKHO CYATATHECA DOCTOABRHBBIM; HHTGPPM pac-

OPOCTPAEAETCA HA BCIC KIHHY NATOUKE ! — & — @, BcuejpcTsme pToro mmeen:

S b
P—Q—ji L [ do=
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Tak Ear
-]
f de =b —a =1,
0 ' d

T ®

. (P—O P—

? == (‘—?’,—Ql"'—g = “"Eg’ . - . . . - . - (d)
norony wro ! 1': £CTH MACCA ‘TANOUKH m. TakmM 06pasoM YCKOpPeHHe NANOIRE
HalAeRro.

[Tepexopem Temeps K ONpEJEIeHRIO CHIN HATAREHEs: B PASHBX CeYORHA
manoukd., Jn4 3TOTE OTHEMAOM NDOBSBOJIBHYI YaCTh OATCIRE BK # zasemgen
ee cuaolf Harsmenus T, TOUEZ OpEJO:KEHUA KOTOPOH, K, Gyrer BAXORMTRCA A3
DACCTOREME ¥ 07 T09EE O B 2 = ¥ — @ OT TOUEH A upanOKeHVA CHIH @) Hneou:

. LE—
-—-Q+T-—--f37—g- de = 0,
OTB}’JLS. ‘e v ) @ r ",
T=Q+ﬂi[“=@+d%@mm=Q+ﬂ%m

. P-—
go, mo gopuyxe (d), 7 = — Q; n0aToMy cEJ3 I BHPASHTCA TaK:
P-Q v P—Q .
T;Q-}—--—-;——;—-Z:Q‘i‘*_z‘ 2’,. - . . . (0,
myg
TaE K&K [ — —ii--

¥
910 m ecTh HCKOMaa cama maTamemus B cedemER K. Oma Gyner mee-

aarsca or T=@ (upm 2=0), no T =P (opu 2=1); ecum 3:‘? (z1s
CPEfEHH DANOYEH), TO 8[6Ch HAXONEM:

P—g.l _P
p=@+E72- L=

'2‘. - . . . . . (f) //_\
§ 26. 06 Atyaosoil mawune. Uepes GuoE ATnyxosoR Q

vamnns (fur. 46) NePeKMHYTH ABA Tpysa, Beca KOTOPHX
¢yrb P m Q. Ionowum, 1to P> @, Haipeu ycropends,
EOTOpH® BONYMal0T TPYSH, H RABHGDHC, UDOBSBOAUMOS HMH ?

Ha 6nok. Maccold Gnosa mpeHeGperaeM.
HcroMoe YCKODEHE® CHCTEMM Ipy3oB 000BHAUM Y8pes J. \p
ITo teopeme x‘Anawfepa HY®HO DPHIORETH B IPY3y P cuay 0 \5“’

P .
WHepOEE, KOTOpad pasaa - 7 B HANDABIGRA B CTOpOHY, Tpo-
THBONOI0KAYI0 YCKODeHEK, T.-6. BBEPX, B3aTeM. K cane ¢ %J

TAKEKe HaA0 DPRIOEMTH CENY MHODOEHM, DABHYK - j M HAmpa-

BIGHHYIO B CTOPORY, [POTHGORONOKAYIO YCKOPOREW, T.-€. BHES.
JTE g0 TPYOUR CRE, IO DpeRHymeNy, RONAHH OCTABATRCA - 173
BO BCAEMA MOMEHT B)OMCHE B DaBHOBECEH, T.-€. IOIKHO cyme- Oxr. 46,
CTBOBATh PABEIICTBO:

P. Q
P_;}—Q_*—g?’
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OTCIONA pg
?‘:(q m - . . . . . - . L] (69)
Qro6u onpexendaTs Aapaenee N HA 60K, HYRHO CIOEHTb BCO CHIH, BA JTOT
Gaox peficTeyiinge, Mueen ofmee ypaBHEHHS! :

N=P+Q-—§j+ %f.

Berapes spaueHme ms yparEenmd (69), momysew:

_ P—Q(P _@\_(PLQr—(P—Qr,
N=PvQ—9prilG—5)="""rFrq

OROHYATENbEO, NSBIEHREe Ha GIOK

N = 4PQ

=pie

§ 27. MocTynaTennuoe ABUMEHHE HEHIMEHAGMONR CMCTOMbI. Ecapz ma uenms-
MBHEEMYIO CUCTEMY AeficTByeT CHIA, NPOXOAAMAA 16DEs UOHTD TAKECTH, TO CHCTEMA
6yZeT ABATaThCY HOCTYyLATENIHHO, 6CIE B HAUANG IBEKCHAA OHA HO HMOAA
UEEaKRX CKOpoctel mam AvErarach mocrymatensso. Ifoaommu, 4wT0 Ha HeETP
rakecrs cmcreMu O (dmr. 47) felicrByer cuia [f; TOrga BC® TOUKH 8, 3y, 3y,
8;,..... OyIyT EMETh PaBENE H NAPANISILAE
yckoperns. Cuga mEepHER KamJ0d MaTepaalb-
EOd TOUKE & BWPASETCA 4Yepes #j, TXe M eCTh
Macca 9ToN MarTepaarbHOR TOYRM, & §— yCKope-
Hume, el moaygaeMoe. Ipm sToM Haf0 SaMeTATs,
YrQ0 CRIA MHEPUWE HALPABJICHA B CTOPOHY, DPO-
TuponoroxAyw cure K. Cxasjupas BCe CHIA
HEOpOAA N0 NPaBEAY CIOREHHA NAPANXENbHHX
cBJ, NOAYYEM HOKOTOPYI PaBHOAeHCTBYRMIYIC
Bx (), Bmpamaiomyocd ¢opuynod:

Q = Imj=jEm=Mj,

rie M mMacca Bcero -Tela. IJrta PaBHOZGACTBYIO-
maa Hempemesmo mpofiner uepes Takecr® O,
[OTOMY 9TO BCe CHAN IPONOPIHOEAIBHB MACCAM;
HpE 3TON 0Ha GyjAeT HANDABIGHA NPOTABONOIORHO
came R. o Teopeme x‘AnamGepa Heo0XoREMO,
dur. 47, gro0n cuxs R ypasHoBecmia @, T.-6., 4TOOH

M_;:Q

R=Mj, j=1.

B By CRASREEOT0, N@HTD TAXECTH HASHBAGTCR TAKXE NEHTDOM
AHEepUUE.

§ 28. BpalavenbHoe ABMHEHH® HEWSMEHACGMON CHOTEMB ONOAO Henod-
pBwmHe#H ock. Llomoxmm, uro mox Bieampex cax P, P, P,,.... (dar. 48)
I4HESS CHCTOMA BPAIAaeTcq OLOIO OCH, IpOX(AAmed dvepes Touxy O M mepuemim-
KyASpHOA K NIOCEOCTE YEPTOKA.

Cean 5TH, DO Teopexe pK'Axamdepsa, JONREN YPaBHOBEMABATECH CHIBME
EEePIEE, 1efCTBYOMEANY HA MATEDHAILHH® TOIRE Telad B, 2;, &,... Lyers m—
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MACCs OfHOR MR MATepPAIbRHX ToYek a. I8 CHIZ ¥Hepn@E OyzeT CIATaTheA
¥3 OeHTpPOOeRHOE CHIN HHEDIUHA

my? 2
@ = - =M,

HANPABIeREOH OT mertpa O, ¥ TaBreHNUWANbHOR CONH WHEPUEH

e B BN e 4
Qg_m?t{_ma_{(wr)__mr dt_-mre, S (70)
dw
rie 8 =-J; — JII0BO@ CKOpeHie,

s craTHEE HBBECTHO, YTO IPH PaBHOBOCHH
TEId, EMEIMEr0 HENOJBMKHYH  0Ch, CyMMa
MOM@HTOB B(@X CEJN OTHOCHTOJNFHO O9TOf OCH

paBHa HYIIO. : d
HerrpobexEre CHIN HHEOPUEE He JNANYT N
MOMEHTa OTHOCBTONsRO0 oCE O, Tag Kak OBH OpO- . '%‘"~--a§-~..

XOAT u8pes HTY OCh; CYMMA MOMEHTOB BCOX &7
CRX RHEpNWHA, OPEEMMAS BO BHEMAEEG X SHAE,
BHpasHTCA depes (—Imr'®), rae v ecrTs pac-
crosume Kaxgok rourw ot ocm O,

Cyxsa MOMEHTOB BCeX CHI ABH &30 IIHX
BHDAakaeTcd 1epes mr. 48.

SPd=Pd~—Pd, + Pydy+...

IlosTomy
ZPd - Emr'9 =0,

Bupoca 8, kak nocTosEHGe, 33 SHAK CYMME, NONYIHM:
S Pd=0Ymr—= % Tl
Orcrofa onpezengeM YrioBoe yokopenue ©:

- __ >pd -
) e——i-w L L S R S ] (71)

Beamamma Zmr® maswraerca MOMOBTOM REEpNEE TOI3 OTHOCH-
TOUHLHO OCH BpameHnEs H ofosHauaerca gepes J, T.-e.

Smri=J .. ... . .0 (T2

MOMGHT BHEPNEA 3ABHCHT OT %: OH TeM 60.]188, YeM Aa/blIe JAaHHRE MaCCa
orcroar or ock Bpamenuf. Ilosromy, ecam, BHamp., iuap COANLIETE B JHCK, 10
MOMEHT EHEDUZHA 3TOro RHCKa ') Oyler Gouxpme MoweHTa mHepmEE mapa. O6osHa-
yad CYMMY MOMEHTOE BCeX COHJI OTHOCETeABHO OCH BpalieHEd wepes L, T.-e.
L =¥ Pd, nonyusy ypapEenue BPALIATENbAOr0 ABAKCHNA B OOHYHOM BEAE:

__. 7l
L=d
OTRYAa
§:e=§_.”......”.am

1) OrHOCHTCIPHO GCH, HEPUENIMKYAIPHOR K MAGCKOCTH IMCKA. Hpun. ped.
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Urag: yuioe0e yexopewwe npw epawenuu meepo0ro mexa OKOAO Neno-
OBUNCHOT OCU PABKO CYMME MOMEHMOB OSULQIUUT CUX OMNOCUMELLHO OCU 6pa-
WEHUR, DASOLAEHNOU HA MOMENM UNCLUUU MeAd OMMOCUMEIOHO MO% OKE OCH.

Ecar momommM, 910 CyMMa MOMEHTOB Brex CHE DaBHS HYA0, 7.~6., 6CJH
L=0, 10

do__ L 0
¢ ® = const;
Tel0 B 9TOM cOydyae (yRZeT BPAmMATSCA PABHOMEDHO.

[3xecr mOTE3BO YRASATH AHANOTHI BPAIATENSHOTO R HOCTYIATONLEOTC JIBH~
®egul, N0 KOTOPOR:

Macca & nocmynamessnom OsuNCEHIU UPAEM POLD, GHAIOWHYID C HOMCH~
MOM UHEDUUU 80 EPAMAMEIDBHOM OUNCEHUW OKOIO HEROOGUNCHOR 0CH. -

Cuan 6 mocmynamesenon deuscenun wipaem pors, ARGAOUNHYIO ¢ MOMes-
MOM 6PAWAIWEN Naps: 6 OBUNCCHUY GPAUWAMEALIOM, :

Harorem:

- Yexopenue @ nocmynameswwom dewxcenun wipaem  poss, ARAT0WNHIYIO
C YLROGHM YCKOPEHULM 80 BPAUAMEABHOM CUNCEHUY,

Cora e MoxkHO ROGABRTH ABANOIRM, HSBCCTHHE HE KRHOMATAKH, A HMEHHO:

IIpondenwomy nymu 6 rocmynamersnorn dewdscenun COOMBEMCMEYEM Y104
NOBOPOME 60 GPAULAMELLHOM OBUNCENUY.

Cropocmu ¢ mocmynamedsnom deusicenuy coomeememsyem YLAOBQA CKOPOCD
60 BPAULAMEILRONM (UM CHUY.

Yexopenwto 6 mocmynamessnom dsudcenun coomsemcmeyem yi1080e ycKo-
DERUE 60 BPAULATMECILHOM OBUNCEHUU.

Hanopenep:

B nmocrynatensEOM KBEGKOHENE: CKOPOCHMS €CMb NEPEAR MPOUSOTHAR oM
NPOROCHROW MYMU MO GPEMEKU; YCKOPENUE PABKACMCA BHOPOU  NPOUIGOIHUE

\ O NPOCMPAKCIIGE N0 BPEMENU UAU NEPSOT NPOUISO0-

HO# OM CKOPOCIMU N0 GPEMEHU.

* Bo BpamatensEOM JBEXKEHHE:

Yiaosan cxopocme ecmy nepsas npoussoonas om
YLR06010 MEPEMOUENUSR NG GDEMENN; YLI080€ YCKOPENUEL
PABHO MEPEOK NPOUSEOOHOH OM YAI080% CHOPOCMI MO
BPEMENT WA GMOPO% MPOUIGOOHOE OM YLAX NOGOPOMA
n0 SpeMENy.

§ 29. Onpenenenue nepwona nonebanua dusu-
YECHOIO MARTHHHA W 4acoBOro 6anaucupa. ,H,OIIy-
CTHM, 9TO HeZ0TOpoe TeXo (durr. 49) roxeSiercd nox
EoHC(TBEEM TSIKOCTH OKOIV OCH, NEPUOHANKY.IAPHOH
K IIOCKOCTH Yepreka M Npoxopgmed gepes Toury O.

Hasosen 4epes ¢ yrox, oropud ofpasyer B 1an-
Enii MowenT gmaEA CO, COSMHSAIOMAA HOHTD TAKOCTH
¢ 1ousci0 O, ¢ BepraEarbHOR anHEed Qy, B oUpeseIEM
yriosoe yceoperue 6.

B mameu cxyuae gefcTByeT TONBKO OXHA CUIA TAMECTH, DABHAA g, Ile
W—MACCA MAATERKS, NPANOKEHHad B HeETPd Tamect: C. Momenr arofi cuisl ecTs:

L=pg-OE=1ypg -0C-sinp=ypg-asing, .. ... .(a)

dur. 49.

Xy i .T 3 4 moxammgsa 9. IL 11
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rre paccrosane OC oGosmagedo 7Tepes 4. Tagk Kak 8TOT MOMEHT MOABISETCA JHIL

0 OTKJOHEHHA BASTHAKA OT NONOKEHAA PABHOBECHA W BCerla CTPOMHTCA TpA-

GAM3ETH OT0 K 9TOMY DONOKEHHW, TO OH HASKBACICH GOCCINAHOGAANULUM MOMEH-

mox. Woxgcraaas ero pexmsmuy B dopuyny (73), momyumy:

‘wg . asin @
f

N ()

L
G=T=

Oopepensy NepEOX KOLGCAHEA 2TOr0 MAATHERA. Jns aToro saMermM, UTO,
@CIK 1BA MASTHEEA HMEIOT [DH - OBMEAKOBHX YIiaX OTENOHERH: OJWHAROBLIS
yrrossie YCKODeRMS, TO H KO0IeGaThCA OHE OYAyT OBURAKOBO; IEPBOS XKe KoJe-
GaEms MATOMATHYOCKOTO MAATHEEA HaMH YRO BHBEJEH. Tagam o6GpasoM, oape-
jejeH#e Nepuoja EoleSamma (uU3MIECKOTO MAATHERA CBOXHTCA K OTLICKAHHIO
TAKOCO MATEMATEYECKOTO MGATHEEA, y KOTOPOTO YTioBOe yciopeHae Onio OH
ONMBaKOBO ¢ YIUOBKM YCKOpeHEeM Hamel KOI66MONeRCa MACCH, BHDAKEBHBIM
Popuyaow (74).

(Q6osEaYdM JIBHY TAEOTO MAATHEER 9Je€Des ! m omnoxmM mHa JdaEmun OC
gy O0'=1I. Tlovemas B ory wouky O, E0TOpaT HBSKIBACTCA UENMPOM
KananyR PusuNeckoro MAAMHUKS, MACCY M W BACTABIAA €8 E0ne0aTECA OTAeABRO,
MOLy4aM LIS ee BOCCTOHOBIAIINETO MOMGHTA 3HAUGHUE:

L'=mglsing, . « « « o oo« «.(b)

MOMGHT HEGDHEE €8 _
: J=mi* . . ... (0

4 LIOTOMY YrioBO® YCEOpeHme Gyjer
_ L' _ mglshnep __ g
6= 5 =

aE = sing

CpaBrEBag 9Ty BEIEUHRY ¢ LDONY1eHHOKO B ypaBEeERR (74), Bafdgex:
B ="1sing=Isiv g

OTKYI3 B OUpexesseM [—XIERY MATEMATHYECKOr0 MAATHEKA, roroper#t ROmeOnercH
7aE ke, Kak AABHNE QHBHYCCREE MAATHAE

I (1

ia

TaruM 06DPasOM, QAuNa (PUSUNECKOW MAAMNUKG PACKA MOMENMY UnEPYUU
€10 OMHOCUMELSHO OCU GPAUEKUR, PASOCAENNOMY WG CMAMUNECKUE MOMEHM
OMMOCUMLAORO MOE HCE OCU.

TlpE oTOM CmamuueCkusm MOMEHMOM HAIHEACMCA NPOUISEOCHUE MACCH
MEAG HE PACCMOANUE €10 UENMPA MANCECINL OM OCH GPOUECHUA.

Kaneo GyleT NOKAsAEO, 970 HEETp RAYAHEA (HSAYECROrO MAATHUK3 BCETL3
ZeXAT JAIGDIE OT TOYKE NPHBECA, HORENH NeHTP TAXKECTH ero.

[s npeAwmiyH(pX PACCYENSEMA CHeAyeT, 910 NePHON xole6anng frsAISCKOrO
MAATEEKS DABOH B TOYHOCTE NeDHOAY KONEGAmMS COOTBOICTBYIOIOrO MATeMATH-
9eCKOr0.

JEoa Mazsx pasMaxos EON6GAHEA MATOMATHYECEOTO MAATHAR] (He MPBBOCIO-
gamex 5°--10°), IpE KOTOPHX JAJrH MOXKHO TpAPABEEBATE XODAAM H CEBYCH

BT T L PP SR, oIy e > 2 2y R

e s seal.
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yraoB yriam (sing = ¢), mepuof KOAeGAHEH MaTeMATHIECKOTO MAATHRERA, EaR
MK Bajead B § 15, pasHAerca:

1321:]/_?............(30)

BeraBnas clopa smauenwe ! m3 dopuyrm (75), MM OOIYYEM f14 IEPHOLA
MAaJHX KOle0aBHE (H3NYECEOTO MAsATEEKS BRDAKCHUO!

é:gn]/%::zﬂ/z C e e e (78)

B ofmex cayyae KOIeGaHES TOAa OKONO MONOKEHZS DABHOBECES [OX Hof -
CTBHEM BOCCTAHOBIAKNIWX OPOMSBOXGHNX CHJI (BAOp., CDAPAIBBOE LPYXRVHHW
B vacoBOoM (anaHCupe), HYKHO BMECTO BOCCTAROBJIAKINGrQ MOMEHTS OT OCHJb
TABECTR e StHQ = gia® ODaTh BOCCTAEOBIAWIIMA MOMEHT AGACTBYMMX CHA:

L = C,

rne
L dL
C=5=12

0CTh K03())EIHEHT BOCCTAHOBJNEHUA PACCMATDHBAEGMOTO GANAHCHPA,
Yrnosoe yckopeHze 6aiascEpa, DO YpaBHOHHIO (73), Gyger

0="1

C '
sz:?..-oo.-.--"(74)

Cpasxusas 31y Qopuynry c¢ QopMyrofi yrioBoro YCKOPERHA MAATHUES,
KAYAOIMEToCA ¢ MANHMA AMILIBTYAAMA NOJ NeHCTBUEM CHUW THKOCTH:

p#ga sin © uga
8="5"="F9

BEJlEM, 9T0 3aKOE KAUAHAA IacOBOr0 GAIAHCAPA W MAATHEKA OAME H TOT Xe,
[IpapasagBag

A
2 A - @

oo

H BCTABNAA MONYYAOIEeCA OTCIONA SKaquHG?lB dopuyny (30), nafizey mepmof,
TOIHOrO (ABOiHOro) koleGanmsa GalaEcHpA

— T
— 23 J_ a1
':._2-r‘/0 2“]/'&(5-
dopuyira
T
T=2% aL c s e e e e e e e (T
dg * .

BIOXH® 3HANOrEYAaA Qopuyse (34) a4 Depnofa KoReGAHEA B IPAMONEHEAHOM
DOCTYDATENbHOM ABRREHRE, NDRJIOKHEMS BO BCeX CIYYa4X, KOMLA BOCTAHOBIAKIAMN
MOMEHT IPONMOPIHOHANEH YrIy OTKIOHeEAR. PopMyIH ANA nepuoaa Eoxebamui
MATEMATAYOCKOr0 ¥ QHIMICCKOr0 MAATHEKA ABNAIOTCA JHIIb YACTHHIME CIYIASMA
aToi QopMyus.

-
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He#tcrBuTeabHO, XA (HUBAUCCKOTO MAATHERA BOGCTAROBISIOIMEN MOMBHT
L =ypga sin ¢;
aehPopeENEPYH, HAXORHM!
C= aL .
=2 = pga €08 ¢;
ecIE yrol OTEAOHEBES ¢ HOBENHE, TAR UTO MOEHO CYETATE €05 9 =1, TO

drL __
35; = prg%,
r.-¢. XOI(QQUIAGHAT BOCCTAHOSNCHAS [Id TARENOTO MAATHHEA DaBeH apouspe-
AGHEI0 H3 YCKODEHHA CHIR TAXRECTH HA cratayeckdt MOMEHT.
Ileprof koneGaEmA MONYI2eTCA PABBBIM:

A _
T=292% “(E_-zg-n]/i_{_ 1
l/ 7 gm_%l/g

dp

S 30. Teopema uBbX CHN /ANA CHCTeMbi. Hasosex depes m,, My, My, .,
Maces TOTek CEGTeMH, ueped v, v'!, v,”,. . .~—HAYANBHEE CEOPOCTH ATHX TOICK
9epes v, ¥,, Vg, ...— CKODOCTA N0 NPOMECIBME HOXOTODOTO BpOUERH, gepes
T,, T, T, ..—pPaGOTH CEJ, ReHCTBYIONMEX Ha 9TH TOTRH CHCTOMH, BEIIOUAA CIONA
KAk CRIH JofiCTBYION(@e, TAE PABHO H CHAH, IPOECIOAAIMEE OT cBAsell CHCTEMH.
Ilo npu6apienuE K cosad RGACTBYONEM CHI CONDOTHBICHA cBasell, M MOXKOM
EARAYIO TOUKY CHCTOMAl DACCMATDPEBATH, RAK cBOGOSAYIO, B K18 KamAo# M3 HEX
HOORCATh JPABHOHES® MABHX CHI:

mo,? my,?

Ty=—%-—"3
myZ2  myt
Ty==—"g>

CroxpB, monysmm:

me? el . :
L R

CymMa RUBHX CHI BCOX MATOPEABHNX TOYE CHOTENMH HASHBASTCA KU B OI0
CHIOK CACTEMH.

Pafora cBI, NPATOROHEWX K CHcreMe, X7 woker OHTh pasioxesa BHa
mee uwacty T & T, rae mox T moxpasymeBasTCd palora Bcex INBREYINEX ORJ
g cEx TpeEds, a nmox I"—pa6ota CEX, HPOACXOAAMUX OT cB28ef CHCTEMH, (63
pa6oThl CAN TPOHHS, TAR KaK LOCIE1HAA UDECOPAHACHA K paboTe JBERYMEX CHIL

B amaraTeveckoll Mexamdke Oyier AOKasaEo, 4TO0 R4 BCAXON CHCTEMH
TBepANY Tea Pa6oTa oT cBasel ') CWCTeMH DABHA HYRO: T'=0. Jro mpo-
UCXOKRT OTIOTQ, UT0 CHABl cBAsell MJH HODMANBHH E NEPEMPMOHWAM H HO pago-
TAIOT, KK, HAIIDAMED, CONPOTHRISHAE HOMOJ BHM K HHX NOBePXROCTOd, RIM, 0O
3aK0HY JeficTBUA DPABHOTO NpoTEEOJEHRCTBAKD, DABRY H NPOTHBONOJOMHE, H COBOP-
WA0T OARHAEOBHO N0 BOARUDEE, HO DABSENE IO BEAKY PaGOTH, KAk, HADPAMED,

1) Eca ¢B438 H6 33BHCAT OT BPEMOHD B Gea TpemAd. Hpun. ped.

Ak ke s
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CEIS HATAKEHES AGCONOTHO HORSMEHAGMOrO CTEDEHA, COGIMHAIONIETO /B3
mapHEa. llosromy ypasseHme (78) nepemzCHBAeTCH TAK:

mp! X
R e Y (4)

910 ® eCTh YPABHOHK® KEBHNX CHI ANA CACTE ML, ¥ U3 Her0 BWTORAET
clegyromad TeopeMa: Hpupameﬂue NCUBOT CHADL CUCMEMd 3¢ OaRHbIL HPOME-
HCYMOX  GPEMEHY PACHO CYMMe pabom 6cex Ccux, OedCmeyOUUs HE CUCMEMY
3G MOM KHCE MPOMEHCYMOK GPEMENY,

mvo

Eem 7> 0, roE—>2

ecan T'< 0, 10 2——~<Em"
my? [mug?
ecra T=0, 10 35 =2 2“.

Orcroas BHTEER6T CIEAYIONES NDaBREIC Mepefalid pPaboTH:

Ecau cymma pabom 06uraomur cur, Octicmsyouus wa Cucmemy, eMecme
¢ pabomod CUX MPEHUR, ROAOHCUMEAVHE, MO OCUBAR CUNG YOEIUNUGULIMCR; €CAU
CYMMA IME OMPUUGMEIOHE, O HCUGAR CUAL YMENSWACMCR, U, NAKONEU, CCAW
ONA PAGHA WY0, MO KCUSGAR CUATL CUCMEMB HE USMENAELMCR.

OmpeneaaM EUBYI CHAY CHCTOMS! IDE 6¢ NOCTYIATENsHOM H BPAINATONLHOM
n8uKEEHAX.

B caysae mocTynaressEOTO JBHROREA CKOPOCTE BCOX TOTOR CHCTOMH OAH-
HaROBH: v=19' ="' = ,..; D0BIONY

rie M ects macea Bcell cEcTeMH. CIeIOBATENSHO, #pW HOCMYNAMEILHOM 08U~
HCOHUL CUCTIEMVL NOUBQR CUIG PABKA MACCE 6CEYU CUCTEMbL, YMHONCEHHOW HA NOAD -
BURY KEAGDAMB CKOPOCIMTL.

IIpz BpamarenbHOM ABEKOHEE CEODOCTh KaXZ0f TOUKE DaBHA ®r, Il @ €CTh
yrI0BaH CRODOCTH BPQAIGHMA CUCTOMH, & r—PAaCCIOZEH® TOYKH OT OCH Bpalle-
HESA; HOATOMY EMEeM: -

my3

2 a L @l
T:zmmz mzm‘r, Jm

) =v7

)4 5
rie J = Zmr® ecTh MOMOHT RHEPHUH.

Urak, 6 cayuae epawamessnotd O6UMCHUR HCUGIR CUIG PAGHE NOX0OUHE
nPOUSEIENUR U3 K6aA0PaMa YII0608 CKOPOICMU HE MOMEHM UKEPUUW.

ABajorga Me&Ly BPAaMaTONbHEM R NOCTYOATOASHNM JBHEOEREM DACcIpo-
CTPAHAOTCA B H& TEODEMY JREBHX CHJ. TakXKe PacHpOCTPAHAGTCA OHA H Ha TEOPEMY
0 KOJMUOCTEAX ABEKOHEA, KOTODAA AJA BpSMATENLHOTO ABHXKEHEA GYAeT BHBO-
JOHA B KYpCe AHAIRTHYOCKOX MOXAHHRH,

Corxacro CE28aBHOMY BHINe, YCKOpEHUE ROCMYNAMEALHOIO OSUNCEHUR RORY+
UAEMOR, OLAA CUIY NG MACCY, & YLA0B0C YCKOPEKUE 60 BPUMLAMEASNOM OBUNCCHUL
NOIYNACMOR, (OuR MOMENM EPAURIOULCHE RAPY HAE MOMEHM unepyut. PaBENN
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o6pasoM, KHBAS CHIA DOCTYOATEILHOrO JBHMKOHHA MHOXYIAETCA, EAR CeHYAC CKa-
38HO, NOMHOMAA MAcCy HA LONOBEHY EBafpaTa CKOPOCTH, & MHBAT CHIA BPAmA-
TeNbHOTO RBEEOBHS NOAYTACTCHA, IOMHOMAS MOMEET HHODIAH HA IOXOBRHY KBAJPATA
yraosofi ¢ROPOCTH.

Fcar Ha ERpyre, paguye¢ KOTOpOro paBeH eJMHHIKS, HOMOCTHTE TOUEY,
Macca KOTOpOil paBEa ./, TO EEBa# CHIa 9TOH TOYKA, DPH BPAMEHAH C PACCMa-
TPHBAEMO0 YJLAOBOK CKOPOCTHI, GYJeT paBHA KABOH cHAe BCed CHCTOMH.

Hpumevanue pedoxyuw. Crensem HeCKOIPKG SaMeJaHEE O BEIECIGHEY
pa.60'm CHJ, TDUJIOXKEHHRX K CHCTaMe,

Paboma napvt cux pasna CymMe pabom cui ee COCMAGARIOWUL,

Ilpm mocryuatessEOM ABEKeHRYM paGora Uaphl paBHA HYJNIO.

B camoM 1ene, mia mocrynareabHoro psmxenda (¢ar. 50)

As, = As, 4 ay, = 180 — a,
Iloarony, pa6oTa CHI, COCIABIMIOMBX Napy, Gyuer

P As, cosa, + P, As, cosa, = P, As, [cosa, ~+ ¢0s (180 — a,)} =0.

1 r o,
R :
3 S v
M, J z Q &
) AH? }
2 P
dEr. 50, Odnr. 51.

Pa6ora Dmapw npE BpAMATeIbEOM ABHAREGEEM ORONO OCH, NepHOHXARYIAP-
HOX OJMCCKOCTE Dapsl, 6yleT pABEA NPOHABBENCHEIC MOWYUHTA NAPH HA YIIOBC®
nepeMenmexue.

Mlyers och Bpamemma (¢ur. 51) mepecekaer NIOCKOCTs Napw B T09&¢ O,
Tar ®ak HaUpaBleHMA CHI W TEpeMemeBRES HX TOYOE ODHIOKOHEA BCe BpeMd
COBORJAIOT ADYr ¢ EPYroM, TO pabora mape Oyaer.

P Asy + PyAs, = PriAg + Porydg =P, (r, + ;) Ao = MAg,

ie M =P, (r, +r,) eCTb MOMOHT NApu.
1Ipu Bpameuzu OKOJXO ocm, Jemamed B LE0CKOCTH OApH, T.-8. OOPOOHIH-
KyJApHOH MOMEHTY HAapH, pabora Dapu OyIeT paBHa HYJI, Tak K&E B STOM
ciyyae mepeMeli¢HAsd TOYeE HPANOXKOREA CEix OYAyT NMePHeHKHKYAADHH CHIAM.
Iipe Bpamesu:m O0X0JO OCH, COCTaBIAKINGM ¢ MOMEHTOM DApPHW Yrox a,
PacKIAIRBAEM JaBENO¢ SpAMEEHe HA ABa BPamleHHdA: ORHO OKONO OCE, OApAl-
ACIGEOE MOMOETY WADH,—C YTZOBWM HODeMeIeHHEM A¢ - CO8a, NPYToe —ORONO
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ocw, Jemamel B IIOCKOCTA MADH,—C JLAOBMM TepememieBAeM Ag@ -sina. Paora
aapsl OpA IOCHenHes MeDeMeleH#® PABHA Hym0. LakaM 06pasoM, Bcd DaGoTa
napH OygeT paBHA

MAgy - cosa,

$opMyna Nno BEAY COBAPMIEHEO Mofo6HAX Qopmyie Aza paGoOTH OfE0R CHINEL.

Pafo1a peakua® HeIOSRBXHOE MOBEPXHOCTH HPE RATeHHE IO gel Ges
CEONBXOHZA IDPYrof IIOBEDPXHOCIA DaBHA HYJN, TAE KAK TOYRA Texa, B EOTO-
pHX OHG DpRIOKEHA, HAXOLACH H3 OCH MIHOBEHHOTO BDANGHAS, HO HMOWT
CKOPOCTE H He NOpeMel(aloTcd.

Cysua paGoT BHYTPEHHHEX CHA DEeARNEE DDE BaYOHHA Ge3 CKOIbKEHHA
OLEOr0 TeIa CHCTEMH N0 IDPYroMy, Tak®e ABRRYMEMYCA, PaBEA EYIK, TAE Kak

A nepevelelEs  TOYEE  DDHIOKOHHA

N.=N pearnmii OJEBAROBH, & CAMH DOAKNUE

e PABEH W HIPOTHBONONOKHH.

Fi= B F PaGora BEyTpeHHHAX CEI pearmEi

dsyrds, OpH CEOJBASHEW IOBOPXHOCTEH DaBHA

TpONSBEAeHA0 CHIL TPEHHES HA OTHO-

CHTENBII08 HepeMemenre (CKOIbRLNns)
nopepxrocrel.

Pazaaraew ($mr. 52) mnepeme-
menEa do, ®m do, 109ek O, B O,
KOTODHIME  CONPEKACRIOTCA  MOBEDX-
HOCTH, H& CHATAII¥e WO HOPHMAIN
E [OOBEepXHOCTAM, EOTOpDRe Oyayr
N .OIRHAKOBH H PaBER dn, H IO

é EacatensHofl IIOCROCTE K HOBEpX-
HOCTAM—dS, B ds,, TPHYEM XOUYCTHM
@nr. 52. aro ds, >ds;. '
. Toraa pabora peakned, mpEIO-
meEEnx B Toikax O, m O,, 6yzer

¥, ds, — F,ds, + N,dn— N dn

N,

&y

- rge F, @ N,—craraomue peaEnny, NpuioxXeEHol k nosepxaocre I, a Foe N,—
CJaraomae PeaKudd, DPRICKeHHo# k nopepxEoctd II, opa seM F,=F 1 N, =N,.

B By TOTO, 970 KACATONSHEHE PedKIER DABHK CANe TPeHEHA IpHA CKodbkeAny F,
BHDaReHEEe DAGOTH MOKHO HepemEcath B BHKE:

ngl‘“ Fd32=—F(d3g—d81)ﬂFd8,

raie ds—=ds,—ds, ec1b CROIbXKeHHe NOBEpPXHOCTEA Apyr IO APYry.
B rauecrse NpEMODA HA COCTABACHE® YDABHOHAA JKBHX CAN ZXA CHOTOMA
BOCLOJBSyeMCA CHOBa 3ajadedl Ha TODMAROHHO IOE3NA. _
B npneezesEoM Bume (Ba ¢Tp. 126) pemeHdE 837aYd TOOPEMA FREBHIX CHI
Owaa gpuno&keda K ODPEAGNEHHIO [BAKGHAA LOHTDPS TAKOCTE NO6BAS, INpH TOM
DOXY9IRIOCK:

md
T:Es,.......s--'-‘°"(a)
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rEe 7 MACCa NO83)8 BMECTe ¢ KOXOCAME, v —HAUANBHAA CROPOCT: noesma, F—
POPHEOHTAIBHASL DPEABNES DONLC, TODMOSAMAA N0es3, WNEPEHECOAHAd B IEHTD
TAXECTE. i 8 UYTh, OPOAACHENE NOHTPOM TAKECTA N0 OCTAHOBEH.

IIpEMOENM TeopeMy REBWX CHI E ZBHBOHEI0 IT0€s]3, KAK CHCTOME,

JlrBag ¢BIa DOesia B HAYAIE TOPMAZGRE paBHA

my? In?
T T AT

rue I wmowmenr HEGPOHA OJHOTO E0Jeca OTHOCHTOABHO OCH KOIOCa.
HpHHEHM BO BHEMAHWe, YTO Yraopaa CKODOCTh  KamAOI'0 EROXeca

4
® = =, TA® © — CEOPOCTh I0€3/3, & r D3LATC KONOCA, B HASHBAA BONRIUHY

R ¢
pe

MacCOH KOAeCa, IPEBONeBHOE K ero 0601y, DIDBXCTABEM XHBY CHIY MN0S8A3

B BREZE:
mA Ip? fo° I) r)”’
2t e T3 (m ' Erﬁ, (m ' Em z°

Bex paGora csx sa BpeMA TODMAXEHEA LOesfa CBOZMTCA K pPaGoTe CHA
F| Ea KOIOXEAX TOPMASA, Tak KaK TOURAS UDHIOKEHHS DOARNAH POILC, SBIAACH
MTHOBOHHNM NEETPOM BDAIIeHEA KOeca, He AMEeT CROPOCTE, & HOTOMY CEIa
PeAKHEH pelbc, XOT4 X AeHCTBYeT Ha Noesn (Ea éro KolJeca), HO IPH OTCYTCTBER
CROMbREHHA HAa peXbcax paboTH He coBepmaer (cu. crp. 122).

9ro xacaercs BeNMUMHH CEOJBAKBRHA KOIOC DO EONOAKAM, TO OHA pABES,
OY6BHJHO, NYTH S, OPOXOAUMOMY MHOESION,

Hrax, paGota CHI B0 BpeMms TODMOXOHES pasma F,s.

YDasHCHR® JKUBAX CAN HALEMOTCS TOTAS B BEAE:

(mq,_zm’);:f'ls. ...‘....-'--(p)

HNena Gopuyny (3) ma dopuyny («), nmeen:

D’
_g_=m>1,

"

T.-6. CHIA TPOHRSA B TODMASEHX KOJOAEAX HEMHOTO GONBINe TOpMAasAmeld cmiM
E& pelscax. _

§ 81. 0 peumenun euTpa TAMECTH CBOGOAHOW CHCTOMBI, CECTeMZ HasH-
BReTCA CBOGOAHOIO, OCIH €& MOXHO JIBRTATH BO BCAKOM HATDDABIOHHENRN
H NOBEPHYTDL OKQJIO BCAEOHR OCH, T3aE3A CHCTOMA HO NOIXKHS BMeTh BHOIIHEX
IIpelIﬂTcTBHﬁ, T.-6. OH& He A0JXHA OmapaThCd HAa HENOZBUKHHGE TeJa, He JOAXKRG
OuTh OpHBAsaES K BEM B T. J. Bonpoc 0 XBEMEREE IPHTPA TAKECTH TAKOH
CHCTKH DemaeTcA LOMOMEI0 OCHOBHON Te0POMH, H3NOKeHA KOTOPOE MH mpej-
OO0 JXBe BCOOMOTATOINLERIS TOOPOME, & EMOHHO:

A

L tap

e B
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Teopewa 1. IIpoexyun xosunecmen Osuowenus wewmpa mancecmu eeaxor
CUCTEMD. NG KAKYI-2U00 0Cb PAGHG CYMME NPOCKUUR KORUNECMS OgUdCeNUt GCex
MOYEK eC WA MY Hce OCh.

M muesn B cratEke 17 EOOPAHHATH (2) HEHTDA TAKOCTH YDABHOHRO:

dzecs kommgecTso P, Kak BeC MATODHAILROX TOUKH, 3SMEHEHO vepes mg,
BeIRSEBA Im eCTh HO UT0 HHOS, Kak Macca Beero Tela M a HOTOMY

- Z2Zmx

=~ Mz=Zmzr.......... (80
Iyers mo mpomectemm BpemeEm A! aficumcca z msmenserca s Az, aGcmmecn me
% OTAGILEHX TOYK a, &;, Ag,... (HT. 53) cucremm ns¥emaoTca 5a Az. Bepexu
z - HOPOHSBOJHLIS N0 BpeMeEY 0T 06onx uscrel

) =
Z, 5 ypaseerna (80) wm, samesas, uro % 8cTh

He 9r0 HHO®, KAK IPOGKIEA CKOPOCTR
mestpa taxectE C ma ock Or, 1.-0. v,

H TOYHO TAKXKe IIPOM3BONHHS -g? Oyayr

IPeICTaBIATE OPOGELR CROPOCTEH TOUEK
cacremd Ha ock Ox, m-o. v, Oyzex

BMOIb;
x M —n®
3 Gur. 53, My, = 211?1_),,; e e e e o . (8Y)
HHAYe IOBODA, -
mp, (My)=Zup,(mo). . . . . . . . .. .(8])
AHAXOTHYHO _ _
My, = Zmy,;, upy (Mv)=Zump,(mv) . . . . . . .(82)
My, = Emo;, up,(Mv)=Zup,(mv) . . . ... .(83)

Ecxz nepemeceM Bce KONHI6CTBA [BHKGHEA B IEHTDP TAKECTE H CIOXREM
BX 00 DPABAEY MHOIOYrOIbHEKA, EAE NDeACTaRTeHO Ha ¢urype 53, 10 3aMu-
Eaomas CTOpOHA, COPNACHO AOKAasaHHsIM ypasHemAaM (81), (82) = (83), mpexn-
CTABAT [0 BOIMYEHE W HAODABIOHHKX  KOJEY6CTBO JBHKEHHA  NEHTPS
raxecrs Mo.

Orcrona cxepyer Teopema: Koswuecmso deuocenus wuesmpa maxcecmu,
8 KOMOPOM COCPEOOMONCHA 6CR MACCA CUCMEMB, €CMb ILOMEMPUNECHAR CYMMA
KOAUNECTNE  OBUNCEHUR  6CET MAMEPUAILHDIY MOUCK, COCMACARIOWNET — IMY
cucmeny.

Teopexa 2. Cura unepusuu UEHMPA MANCECU BCAKOR CUCIENS, 8 KOMOpoM
COCPEOOMOUEHA 6CR MACCH MEAR, ECMb PASHOOCUCMBYWUAR 6CEL CHA UNEPUUU
MOYEK MEAT, NEPERECENNDIT & ULHMDP MANCECT.
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Bsar npowseogaylo or dopMyan (81°) m @mea B BH2Y, qm.d; .;.:_ OpeACTABIIACT
OPOERIAI HONEOr0 VCROpeEMA HEHTDA TAKEeCTH 4 ua ock Ox, (gur. 51), T.-e.
&2

=g = OD;f, NOIyUEM

dx 2 :
MET=SmET . (8

op. (Mj) = Sop. (m7);
6DONSEAE SHARE, HAAXOM
—mp (Mf)=—Empa(mf)e - . . 0. .. (88)

3uaxe npoernn B 006EX YACTAX PaRen- 2
CTB) MEPEMEHeHH MOTOMY, YTO CHIH HRHEDIUH
HANDABIASHE B CTODOHH, IPOTHBONORXOKHEE -
yceopengaym '), Iloxo6meu xe myreM Haixe
BHANOPMYHHE pasemcTBa xa oced Oy u Oz

$opuysna (84) AORASWBAST BTOPYIO BCUO-
MOTATeI6HYI0 TEOPEMY.

W3n0:xuB BTE TEOPOMH, CIPABEXIUBHS LIA
EAROH-JrOAHO CHCTEMB, MOX6M NEPedTH
K PSCCHOTPEHHIO OCHOBHOH TBOPEMH 0 ABRXKe-
HEE OeHTPa TAXKecTd CBOOOAHOA CACTEMH. o

Teopema. Ienmp magecmu c60600n0% -
cucmeMs OsuoKemes, xKax 00Ha Mamepugis- ¥
HAA MOUKA, 8 KOMOPOR COCPEIOMONERG 6CR
MACCA CUCINEMB U K KOMOPOH RPUAOINCEHA PASNOCLUCMEYIOUAR 6CET BHEUNUD
CUX, NEPEHECEHHHIT 6 UELHMYP MANCECMU.

Ilo Teopese n'Anawéepa CEAH EHODUAZ BCeX TOYOK CHCTEMH ROMEHE! GHTH
YDABHOBOMICHH ChAaMA, Ba 3TE TOYKH XelieTBYIOMEMA. o sroft ppuurHe nu4
3TAX ORI Neo6X0oduM¢ YIOBIOTBODEHEA TpeM NGPBHM YDABHEHHAM PABHOBECHA
¢B0GONHEOrO TREDAOLO TOJA.

Qur. 54.

EX —Eup,{mj) =0,
LY — Sop,(m)=0, { « .« -« « . ... . (85)
L Z— Zop,(my) =0.

Ha ocnoBamzs QopMyrm (84) mames:

2 X = np.(M7).
2Y =mp,(Mf), } « v« oo o .. - (86)
2 Z=np,(M7).

1) 3rakE (—) Ea $Hr. 54 NOCTARNEHH YCJIOBHO ¢ NOTHI TOXA3ATH, ITO CHIH HESPLERA
HAIPARICEN HPOTEBOLONOKRC MOMELIM YCKODOHBAM. Ifpun. ped.

oSO bl

Y S




— 171 —

CromyM 5TE D2BEHCTBA, BOSBHCEB WX TDPEABADHTOIRHO B KBAIDAT. 3aMedad
TT0 CYMEa KB3XDATOB DDOCEUBA BeawyaEM Mj Ha UPAMOYTOISHHO OCH KOOD-
RuHar pasagercs (Mj)®, m RaswBad 1epes B paBEOJCKCTBYIOMYIO BCeX BROMIAHY
CRI, NOAYIAM:

B=(M), T=a. .« o .. .. (8

Yro EacaeTcA HaUpaBAEHEA NONHOTO YCKODEHHR IORTPA TARECTH, TO OHO COBUA-
N3eT ¢ HAOpPABAeHHEM paBHONelicTBywomeH Buemsnx cul. JelkcTBuTeNbHO, COTAACHO
popMyunau (86) m (87), GyreM mmers:

mzznpﬂ?ﬂ=£§, cosﬁ_:%l_r_, cosy=2=Z , ... (88)

rme uepes a, 3 m 7 OGOSHAYGEN YA MOJHOTO YCKODEHHSA j G OCAME KOOPRRHAT.
TaxmM oOpason, noanoe ycxopexue yerwmpe manjicecmu ¢80600KOR Cucmems GoLpQ-
HCALMCR N0  6CAUNUNE PASHOOCUCEYINECH 6CCH GHEUHUL CUXZ, NEPEHECEHMMT
6 SMIM YCHMP, DAIOCICNHOU NG MACCY CUCIRNEMDL, % HARPABALHO NO IMOE PAGHO-
deticmeyouetk, 910 B TpeGOBANOCH NOEA3ATH.

Ecmm B =0, ro dopuyra (87) maer s =0.

310 Momer ONThH TONBKO TOTAA, EOTia LEHTD TARGCTH HIA JBUAKETCH NPAMO~
napedEO E pPaBHOMEDHO, BSA HemopeEXeH. OTCIOX3 BHTEKAOT HAYAJI0 COXPABGHES
MCATPA TAROCTH! UCHMP MANCECMYU COODOINON CUCMEMb, HA KOMOPYIO HE Jeti-
CIMOYIOM EHEUNUE CUAN, HATOOUMCR 8 NOKOE UAK OBUNCEMCR NPAMOIUNENNO)
¥ I AIHOMEPHO.

OrMeTuM,\9TO BHYTpOHHME CHIH HO RMelOT BIRAHAH HA JBHKCHH® HEHTDA
TAKECTH, T3K KAK OHE IONAPHO DABSK H OPOTMBONOJOMHM, NO 9Tofl HpRIHEE
OHE YpPABHOBEMHEBAKTCA B B coctaB cyMM XX, X¥, £Z me BXONAT.

§ 32. 0 momeHTax MHepuuu. Momewmom unepuun MeAqd DMHOCUMEALNO
OCU  HUIBIGALMCR CYMMA NPOUIBECEHUT MACC 6CEL MAMEPUAILRYT MOUCK MOAG
Ha xeadpamv paccmoswud wx om ocw. TarmM o6pasoM, eciH wepes r 060-
8HAYEM DACCTOAHE® KAKOM-HROYAb TOURH OT OCH, 3 4epes m—Maccy 6e, TO XiA
CHCTeMH MATODHAXBHNX TOUeE MOMEHT HEODIWH BHDAsATCA Jepes

J:Zmr’............_.(SQ)

Jaa roro, 1t00N DONYYETD MOMCIT HHEDHHA CrIOMHOrQ TeIa, 6ro pasGm-
BaOT Ha 0ecROAeIHO-Malne 00LeME Av. (ycTh 7 Oyler BecOBaA HAOTHOCTD
TEId, T.-6. BEC eIMHUNN O0beMa BOIMOCTBA TONA, H3MOHAXMAACA OT OXHOTO
GecEOHOTHO-MANOr0 9UEMBHTE A0 Ipyroro. Bec ofzema Av BmpasaTcH Jepes A,

4
3 Macca ero m ::%’, TI® ¢ —— ycKOpeHde CHAN TaxecTd. TaxayM o6pasowm:

?

J:Eﬁi’r"
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HO% €CTh T2K HASNBAGMad MACCOBAS DJOTH OCTB, T.-8. MACCA, OTHECEHEASR

E 00%eNy, — A8 OAHODOAHOr0 T6la 5T0 ecTh KONMY6CTBO MACCH, BAKNIYOHHOH

B exgEEne ofrpemMa. O6osHayas ::— 76pes p, NOTYYEM:

J=SpAv-r =pSrAv. . . ... .. .. (90)

Hocxennee paBeECTBO MOXHO BamucaTs, eciE Tedo CAEODOXHO, B ¥, a, caefo-
BATONbHO, B p, CYTh BeNUYAHDLI NMOCTOAHHUES.

MouerTst mEepuEm miOmazek ® naEEE OyieM onpenexaars, mpeqgonaras
HX TNOKDHTHME MACCAMH DABHOMBDEO, TAK 9ITO BEIRIEAY p MOKHO GYAOT CUHTATH
AUs HAX BEIRUUHOX LOCTOAEHOA. OTH MOMERTH EEepmuE BHIPABATCA

Jo=p¢p EfAs . . ... ... .. . (90)
Ji=p' AL L - (90")

B dopuyne (90) As ects smemear OIOmMAaNd, a p— KOIMTIECTBO MACCH, pacupe-
AGNABEON HA SUHANG TNOMWANY,—TAK HasHBAeuas DOBEDXHOCTHAA DJAOT-
EOCTh; B gopuyre (90") Al ects suaement IIHHEH, & (" — ROIICCTBO MACCH,
DacupeleNeRHOd Ea e[uARNe ANUHH JNHHEH, — TAE HA3NBAGMAS JHHEAHAS
ITOTHOCTH. JaMeTHM, Y10, KOI%a p= 1, T0 Hamm dopyynsr (90 — 90”) mamor
BOJHTABL, KOTOPHE MOTYT GWTh HASBAEW MOMOHTAMHE HEODIHN 06beMa,
UIOMANA ¥ IHHHE

Maccors npusedennoto % Oannod mouxe Hassearm MACCY, KOMOPYI0 Hade
cocpedomowumy & 9mos mouxe, 4mobs nosyvennas MAMEPUALLHAR MOYKE UMEAG
OMHOCUIMEAVNO OQUROTL OCU MOM HE MOMENM
unepyun, ¥mo « ece meao.> [lomommy, uro
TaX&4R TOUKA JOJKHA OTCTOATH OT OCH ZZ
(dur. 55) ma paccrosmae d. Hasweas npH-
BEICHOYI0 MACCy 9epes (1, HOAYYHM:

. J
p,d2=J, F':_da_

op
Paduycon unepuyuu wasvicaemes pac-
CMORKUE OM 0CU MOUKY, OAR KOWMOPOR NPUGE-
OeNHaR MACCE PASNG MACCE 6CEI0 MEAQ.
Haswpag wmaccy Bcero mema uepes M
H DajByC wHepHEE er0 Yepes R, moxyumy

1
4
1
‘
1
’
1
t
L
’
'
t
'
)
3
]
'
'
5
3

J=MR, R=V L . ... (9
' VM @) ®nr. 55,

Tarmu o6pasoM, zaEEa pagmyca EHEPNWE DABHA KODRIC KBAIDSTHOMY H8
MOM6HTa HHODIEY ToIA, DABIENSHHOT0 HA& MACCY ero.

§ 33. Teopem) 0 MoMeHTAX WWOPUHH. Mi mMeeym B BBRY ONDONONETE
MOMOHTW WUHEDNPH HEKOTODHX NPOCTOAEX Tel, U4 §ero NPOIBApPHTENbEO HEOG-
XOIUMO H3TOKATH HECKONLKO TOODEM, W3 KOTOPHX JBe OTHOCATCH K MOMOHTAM
WEOPIAL, A TPEThA anre6pPanyecKas.

Te-pema 1. Momenm wuncpyuu mesa ommocumersno #anok nubycs ocu
DOERAEMCR MOMERMY UHEPYUY OMHOCUMEAVHO OCU, et NaDAAACANOY 1 npozo-

A

2
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ORwWeH UEPES USHMD MANCECMU MEAG, CAOHCEHHOMY € NPOUIEOLHUEM U MACOH
6CEL0 MEAQ, KA K6ATPUM POCCMOARUS MEHCOY OCHMY,

Honomuy, 410 oce koopgusar Oxyz (dur. 56) HMenT Havalo B meETpe
ramectu Beero teas 0. Hasosem wepes J MOMEAT MHCPIEE OTHOCHTONHHO OCH

. 0’z', xoropad naparzedssa oce Oz
E JoXAET B Iuockocre x0z Ha pac-
croage® & or oce Oz, Jas Bexmm-

~~~~~ e M THEH J MOXEM HANHCATH:

J=Zmr't, . ... . (92)

e M 6CThb MAaCCa MaTepHalbRod

or oce O’z. CoepEEAs TOURY 3, —

,,.f! —

t——- % [POGKNEI TOYER 3 Ha MOIOCKOCTG
el Ny x0y —- ¢ ocroBarmamu O & O' ocelt 0z
a B O'z, MoxeM H2NHWCaTs CASIYIOMES
COOTHOMORAA MeXAY BelHYHHAME 7
B 7' B KOODAWHRTAMH % M ¢ TOYKH A:

:
1
i TOYKA A, 3 7’ — DACCIORHAE TOYEH &
}
t

ri=ga' -+,

(z—'+y'=2"—22d+d*4-y* =1"— 22d + d*.

B pmpy aroro Bupazenme (92) npnﬁnuaér BEA:

J=2m(r +d* - 2zd) = Emr’ + Emd® — E 2mad,

Tar gag Zmy®=J, nOpelcTasider MOMORT HHEDNEE TeJa OTHOCHATENHEO Oro
UeHTpa TAReCTH, 8 Lm = M, the M ects Macca BCOro Tela, TO PABEHCTBO DTO

HPEMOT BHA

Uro xacaeTcd BeNEIEEK XMz, TO 3aMedYaeM, UT0 (OPMYAS AuA
KECOPAEEATH IGHTPA THAKeCTH & NHMETCH TaK:

J=Jy+Md—2d - Emx. . . ... ... .(93

=
[e]

sz'

B pammoM e cIyvae OEHTP TAXKECTE JEAKHT, N0 YCHOBEIO,

r- ey et i————

e
i
Q

B HaYalle KOODAWHAT; CIGAOBATONRHO ero abCOoucca r paBHA HYJIO,
MOSTOMY B X% TAEXKE eCTh HYNb, B BEJY 9er0 ypaBHEHHe (93) \
NpuMET BHEA: _ Y
J=J°+Md’............(94) 4
loMomsio 970/ TEOpeMH MOXNO O0GHADYREIb HEKOTODHE b
cBofictea (hasmueckoro wmasTHRRA. Haswsas wepe: J moment

HHOPIEE M3ATEMER OTHOCHTENbEO TOTEH moxseca O (dar. 57),
a uepes J, — MOMEAT REODIZE ero OTHOCKTEIBHO OCH, POXO-
xameh uepes nesrp Takecrd C, B DPUEAMAA BO BHAMAHES, Y10
J =1Ma, rne ! — gxuga Qusmueckoro MaxramEka, (ypasgenze (75)
§ 29 crp. 157), moayven:

J=J,+ Ma* =1Ma;

_'__‘IL'T'

$ar, 57.
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OTCIOZA HMEsM

C—@a=3r. .. ... .. ... (@5
epelina & gepremy, umeen :
0C-CO=3. . ..........(%)

OcmosrBasch wa dopue ypasmemng (95), wommo mocrpomts Touky O7,—
USBTP KAYAHEA JAEHOTO MAATHERA. Boccranlaex ms I6ATPA TAKocTH ero C

UEPIEHIHKYIAD, BA EOTOPOM OTEXaAmBaeM OD == R — %; T03Ry D coenu-

gded ¢ O @ mposogak DO, RepueHpukyispEo B amauz OD; nepecevenne ero
¢ 0C = 6yzer npescrasmats cobom HCKOMHE LeHTD Kawamu& Mastaaza O,

J1a TEOpeMa UpAHAZIEKET I'mirerncy; oms NOKABHBAGT, 4UTO MERAY
UGRTPOM KQYaHHA H TOYROA NPRBECH MARTHHES CYMIECTBYOT SABUCHMOCTE TaKOro
POZA: ©CUH MH M8DEBODHOM MAATHUK H CIOuacH IEHTDP KAYAHAS TOYKOK IPHBeCa,
0 DDERHAA TOURA DPHBOCA CRENAGTCA NEHTPOM EQUaHRA, W MARTHEK OyACT
KA98TbCA COBEDWOHHO TAK Xe, Kak W Opexkge.

912 BABECUMOCTH AaNA MexaHuky Katepy posmommocTs IOCTPOATE O 0 o-
POTERH MAATHRE LIA DPAKTAYECKOTO OIP6ZOJGHNA NEHTDA EATAHEA MASTHAKA.
Ha crepxae mastemka pacuozaraior ABe upusMH ($ar. 58) u, npmse- i
IIABag ¢ro COepsa 3a OJHY U3 HAX, CIATAOT, CKOABEO KOJNGGARHE CAe-
138T OH B ONpe/leleHHOe BpeMs; SaTeM NOPEBePTHBAIOT er0 W, NMOXBACHB
83 Jpyryio HpU3MY, ROARUMAIOT WA ORYCKAKT 8TY HOCJIOARION N0 Tex
UOp, LOR4 MOATHEE He OyEeT ZenaTs cromsko ke Kone0aHad, Kag
¥ B LepBOM ciyuae. Paccrosmme memay npmswama s CHY936 OJUHAROBOTO
YBCIA KOeGanek m Gyxer BRIDAXaTh COGOI0 XATHHY TOr0 MATOMATHIOCKOrO
MRATHAEA, KOTOPHA EOMeGIETCH OLEHAROBO ¢ ISHEHM (H3YIOCREM MAAT-
HEEOM.

B ofoporson mastEEES oA Wap nxeuasrca unycrodt, a Apyroi
CIHAOWHOH,

Teopema 2. Cymma moscumos uKEPYUU NAOWAOU 0%040 Oy
G30UMHO NEPRENOURYARPHUT 0CEH, AeHcQUUL 6 ee RAOCKOCMIE, PASHA
MOMENMY uRepyuw IMod niowadu oxo0ip ocu, npoxodRwen vepes mousy our. 58
NEPECEUCHUR O6YT Nepewxr ocen NEPREHOUKYATPRO & nAowsady.

Ioxoxmy, gro warepEamsmas mmo-
magxe S (par. 59) mowemema Ea Imio-
Ckocta koopamaar xOy. Hasosen wepes.J,,
Jy J; MOMeETH HHODUEH OTEOCHTERLHO
Ocell KOODAWHRAT, TAK 9TO

Jo =ZEmy', J,= Zmas,
Caoxme 31 ABa PaBeHCTBR, DOAYIHM:
0 M ¥
4 Je+ Ty, =2Zm (@ +y)=Smr? =, (96)
- \{ Teopexa 8 ecrs, cofersenmo, Teopena
\\/ 00 OUDEeNeACHHOM RETOrPaNe, M3BECTHAA HS

dur. 59, EYpPCa HETErpalbHOrO KCUMCIGHM], W BHRDa&-
FEALTCH TaR: :

_f‘Cx"dx: O./"a:"dacz C

aﬂ-i—l

FETEe

L |
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§ 34. OnpenencHHE MOMENTOB MHEpLMH PA3NKyHbIX Ten. Bo Boex pasGE-
paeMHX HEKS SaJavaX BOIRYEHA IJOTHOCTE p NPEANOIAraeTCA OOCTOSEBOH, T.- 0.
TeNa TPLAHOIAraloTcs OXHOPOAHN MU,

1. MomenT mmepuuH mpamoro orpesxa. llosommm, dro rTpebyerca ompe-
{OAATs MOMGRT mHepLEM Dpsamoro orpeska AB (¢ur. 60) orsocmTessHo oCH Yy.

- HazoBeM 49epes % paccTodEEe KaKod-
mArbyTs TOURA P OTpesxa AB or ocm yy;
TOTJa. PAsHeINB Bech OTPe3nk Ha Oecko-
HeYyno -MAIHe JJeMeBTH dl, HONYIEM

(§ 32, dopuyra 20):

J=f “odl . 2.

"

3zeck p” — JEEefHAE OAOTHOCTH
¥ .
paBBAeTCA - TR 7"~ Becosad Iior-

HOCTH, OTHECEHRAN R JAEHG; [ — JIENG OTpeska; IpovsBeAeHne pdl-—macca
suemeiita dm. V3 OeckOEeYsO-MAJOf0 TPEYrOoIBHMKA pQs, TLe (S eCTh NpHpa-
IeHRe d2, HMeeM:

Pt - = )

Lw
2

" dur. 60.

qs = pq sin ¢ — dlsin ¢ =dx,

ds
IlopcTaBasd, BAueeM:
_ T mhe 0" s
J_f # sog simpf z'dz.
13

IIpoussond WHTErpaL@io, HAXOREM:

_1 , @ 9.
J =50 sy 4

a — vy ___
8, TAE mansimp_l B o'l=M, 10

1
:»g-Maz............(QB)

ViTag, MOMenm uMEpuuy OMPE3Ra NPAMOR  JUNUU, REPECERANWEH OCH,
OMNOCUTIEALHO KOMOPOU Gepemca MOMENmM, PaGer 00NO% MPEMu MACCH OMPEIKG,
YMUONCERNOR 1A KEAOPAT PACCMOANURA HOKUYG UMPEIKE OM OCU MOMENMO8,

Ilocrepsas  Qopuyna HOKasH-
BAET, YT0 MACCa OTPE3KA, HPUBERCHEAS
E Touke B, paBHa 0ZBOE TPOTH MaCCH
orpeska. Popmysa (98) mueer Mecro
B B TOM clyaae, Eoria ¢ — 90°; Torna

B

e O e e

a=1sin90°=]; - _ .
1 1 . /'// b
J=zMr ... ... (99 y-— B-"f_._.__i__._.__.,___.L ————— v
Moxenr EHGDUEEM JHHEA, EHe onr. 61,

pepecexarmed 0cH, MORHO OIPOACTHAT,
E3K DasHOCTh MOMeRToB o1peskoB BD m AD (¢ar. 61), zua vero 1uamw AB mano
NPOROLEATE [0 HepeceueHUA ¢ OCHI0 YY MOMEHATOB MEEDIZHE B HOKOTOPOH Touke D),
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Tak WT0, HASWBAA 4epes J 45 MOMEET WEGPUAR THERE AB, uepes J,5—Mouenr
anpepnun nnEME DB, wepes J,, — qnamm DA, 6ygem umers:

JAH = JDB"_ JDA-

2. Mowenr EHepmum momaxE Upamoyroapnare, Ilpemmozomzy, wro ocs,
OTEOCHTeNLA0 KOTOPOA OUPEICTROTCA MOMEHT WHEDUMH, NPOXONHT 98pes CTOpOHY
oceoanns AE =12 (och ss,duc. 62). y
Pagbmsaz npamoyroasrmr ABDE ma |
GeckoHeYRO-TORKE® TOJIOCKH, Napal- B x | F— D
AQNbHEE CTOpOHe AB=—a, moaywaes i ["
I oo =21, THG Uepes 4, 0603HATEH :

MOMOHT RHEDHEM Kaxnofi Dosockd pq.
HasoBem dgepes m MACCY ~ KamNO0H d___ &
HOZOCEH; TOTA3, N0 HPeANAYIIEMY f
(popu. 99) GyaeM mumers: e

. m a Rl
= o A

- q
Te=200=spm— N 100y ° e
Tatum 06pason, xoxenm unepyun dur. 62,
NAOUA0U  NPAMOYIILRUKG — OMNOCH- :
MEAVHO OCH, COSRAOMIOWEH € €10 OCHOSANUEM, DasKRemes 00%OY mpemse Maccss
RPAMOYIOIBHUKE, YMUONCENNOT M KeQIpam 6BiCOmMB €30.
Onpeneray MoMenTH FHepuEE OpAMOYTOBHAER OTHOCHTENBEO OCEH, mpoxo-
AAMEX 96pes UGHTD TAKOCTH W NADALNGNBEMX 6r0 CTOPOHAM.
Jepes weatp Tamecre C mpoBeieM och Xx IApANIENbHO $8 B OmpefeNuM
MOMEHY HHOPURH OTHOCETeNsEO ee. [fo 1-i Teopeme o0 momemTax HBepnEmd,
EMOOM :

| Joo=Tus+ M2,
0TEYAa

Ma? Ma? Ma?
Ju="3~"C = ... . .....a10)
Touno rax me makpen, wro
M
Jw=10 ............. 100

O6o3assan wepes J, woment HHGDURK OTHOCHTNbHO OCH, IpoxozAmes sepes
10y G nepmeBAMKYApEO. E LI0CKOCTH OPAMOYrONLHELS, Halifew;

J‘=J"+Jw=._f_{2_(a2+b2)=—%d9 N (102)

Wrag, momernm unepyuu RPRMOYLOIDHUKG OMHOCUIMEALHO 0CH, NPOTodsen

VEPE3 €10 UEHMP MANCECMU NEPREHOURYARPHO €20 NAOCKOCM, PaseR ~=- Macew

12
HPAMOYL0.RUKA, YMKONCEHHO% Na weadpam Ouaronaru.
3. MoMeHT MHepuMH nACAaAM TPOYroabHuka, Cnauaxa Oupefier®mM MoMeHT
HHOPUEH NPAMOYIOARHOro TpeyroipHuea. IIOAOKEE, 9T0 MM HMeen IpsiMo-
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yromEud rpeyroxsmax ABE (dur. 63), ¢ ocmosammex AE =4 m BmcOTOR
AB==}. Jonoamau ero zo mpamoyromsEera ABDE. Mowenr HAEDPIOEE DPAMO-
yrousERka ABDE orsocarensno ocm

z .
{ _ XX, Dpoxoxamed wdepes O, — pgearp
B.. cerformana SN TAKECTH NPAMOYrONBEEKA, KAE ORIIO
;’ { YKo BHBeAOHO DabINe, PABeH
| ? Jup = -4
b =T B2, . (103)
Aem e ———17-——:r~—~-= rie M —uacca TDeYrOIBHEKR.
y e b L — Ho, Tak ®aE 063 HAMHA TPeyroIbENEA
' § OTHOCRTEIBHO OCH XX DACHONArawTCA
i COBEDINGHHO OJEHAXOBO, TO MOMGHT
‘ E EE@DIOUN OZHOTO TPOYrOJBEEKA GyAer

B JIBA pa3a MeHee, T.-9,

drr. 63, J=2w. . L L L0y

Temeps ompegensM MOMeET HHEDUNE TPOYroJBEHKA OTHOCETEIbHO OCH,
IIPOX0Z2MIeH Yepes NEHTP TARECTHE €ro, DDHE 96M 3AMETHM, YT0 PACCTOAHE® MOEXY
CCAME DPAMOYrOIBEUKA XX R TPOYLONHEEKA Y, NPOXOASMEME 96pes HX LEHTPH

1
TARGCTH, PABHO —-b; HOBTOMY

o= Tue — M (2 =P B=20 . . (105)
Toaro tar =me _
Ju:%asi

T.20. MOMENM UKEDUUYU NPAMOYLOALHOIO MPEYIOIOHUKD OMHOCUMEALRO OCH, NAPAA-
ACAVHOU OONOMY U3 €10 KAMEMOs NPOTOJRWSE UEPE €10 UELHMP MANCECMY,

1
DAGEH T MACCH MPEYOALHUKT, YMRONCENHO Ha KEAOpAMm  KAMEME, nepnendu-

KYLAPIOIO OCU MOMENMOG,
OGosHaunB wepes J, MOMEHT HHePIAH OTHOCATENLHO OCH, IpOXOAAmIek
Nepes T03Ky C NepUERAUKYNADHO K ILIOCKOCTR TpEyroXbHEKA NOIYIHM:

M ) M
J¢:JFI+J"=1_8 (a2+b‘)=ﬁd3, « o e (106)
T.-8. MOMenm UREPUUY RPAMOYLOZLHOLO MPEYLOILHUKAE OMNOCUMEIIHO ocu,
ﬂpoxodmuea UEPES ULHMP ‘MAMECU €10 « nepneuduxympuoa X €10 niockocmu’

1
PAGEN T3 €10 MACCH, YMNOKCEHHOR WQ KeaOPam 1uROMENY3HL.

Ecnu Hax zam kakoX-mm6yxs peyromsusk ABD (par. 64), 10 mna
OTPeN¢ICRNS MOMOHTA HHCDIHE €r0 PasoGheM TDeyroZbHME HA [AB& I P4 MO-
Jrolrunx rtpeyromseEka AEB = BED; ftoraa souent mmepuem scero Tpe-
yroxsarka ABD ormocuressmo ocwm xx, mpoxossmesd nesrp ramecra C ¥ mapaa-
texsuodi cropore AD, Gyaer pases cymme momemtoR IBYX NPAMOYIOHbEKNX, T.-8.

J, = J’,—-}-J"; )

Hyropckuf, Tooperavecken Moxasuxs, Y. 1. 12



O
o
J'= 5w,
B
. _ M
J, = 8 b
10970MY
574
_J=1_369'

VITaR, MOMGHI HHEPUUK BCAKOID MPEYIOIBRUKG OMHOCEMEADRO OCYH, RPOTO-
i 1
ORMUYEY NEPE3 UEHNMP MANCECIY U NAPANICISHOR €10 OCHOSAHUN0, PUGHACMCA 1o
RACIMU MACCH €10, YMHONCEHNOU NG KOadpam 6diComY.

>
31| I

!

1
°! i

H
O=ur. 64, $ur. 65,

4. Mowesr xmepuEm oxpymmoors. IlonomEM, 9I0 OKDYRHOCTH, PAREYC
zoTopolt pased a (§mr. 65), HaxofETcA B MIAQCKOCTH 4eproXa.

Onpefeln MOMGRT WHGDIWE 6 OTHOCATENbHO OCH 2z, MEePUEHNERY-
1apHEofd kR DXOCROcTH 9epreka. ueew,

J=Sma®=Ms, . . . . . . . (107
DOTOMY 410 7 ©0Th BOAWYREA UOCTOAAHAA, PAaBHAA ¢, & KpOM® TOro
Im=M.

[IpaemuMas B0 sEwManke reopexy 2 § 33 (crp. 169), & rTakxe 10, 1T0
B jaHEOM cEyiae J,=J,, HMeeM: '

S N € L)

1.8 MOMENM UNEPUM OXPYICHOCTU OMHOCUMEASHO 00U, NPOTOJRWER Yepes
YLHMP U BEPHEHOUKYIAPHOH K €€ NAOCKOCTNYU, PAGHAEMCA MACCE, YMHBOHCEHNOD
%A XEAGPAM PAOUYCH OXPYNCHOCIN, G OMHOCUMEISHO 0CK, AEHCAUWER 8 RAOCKOCHIY
OKPYNCHOCIU % MPOTOORULT UEPE3 UEHMP, PAGHACMCA TOAIOUHE MACCBL, YMHO-
HCEHHOW NG Keadpam Paduyca.
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5. Momerr xuepumu maomagx xpyra. Hasosem uepes J, MOMEHT MRepmis
BCET0 Kpyra OTHOCATENSHO OCA, NPOXOAAmER Yepes LEHTD ero M MepneHAuKY-
: JAPHOA K IIIOCKOCTM Kpyra, a wuepes J,
M J, — MOMEHTH MHEDI[UH OTHOCHTENLHO 0CEH,
IeX3MUX B IIOCKOCTH Kpyra (¢ur. 66).
Torza Gyaem uners:

J,=J, + J,=Emy® + Imat=32m (22 + y?).
, [0 T4k KaE B RaHEOM cIyuas J,=J, 10
J,=2J, = Zme,
TaE Kax BoOGme

Pyt =1

Pas0EB Temeps Becs Xpyr KOENeATpRIG-
Y CEKAMB OKDYREOCTAMN EHA DAX GECKOEGYHO TOH-
dur. 66. ENX EONel, MOXeN TOT Xe MOMeNT J,

open-
CTABHETh TaK: '

J,= f‘p’ S2mrdr ¥ = 21rp’f'r5dr = 2mp’ % = 502:9:..
3avedan, 910 ma%p' = M — MACCe NIOMAXR EDyra, BMEOM:

= e (109)

R ¢ 810)

CrenoBatensro, momewm wuwepyuu niowadu wpyra ommocumerswo ocu,
NPOTOORWET UEPES €10 UEKMP NEPREHOUKYAAPHO ¥ €10 NAOCKOCTI%, PAGHACMCA
NOAOBUNE MACCHL, YMHONCENMOU HA x8adpam paduyca, & omuocumerssno Oua-

1
MCMPQ PAGEH —- MALCH Ha Keadpam paduyca.

6. Momerr HEEepuEm ofmema URIREAPE. PaséuB OUARHAD MAOCKOCTAME,

UepNeATuEYASDHHNE B OCH OWImBADA Yy (¢ar. 67) Ea 6ecKOHOUHO-TOHKRAE CAOH
H Ha3B3B 9EPO3 i MOMNERT RHEDHEE

Ka})joro B3 arux Cl0OB, LOIYYHM:
J=2Zi

Ho mam® cI0M MOXEHO DAaCcCHATDRBATS,
KAR [OIOMALR KPYTOB, PABHOMEPHO y | _

i

DOKPHTHX MACCaM®; NOITOMY mO dop- i t o '
uyie (109) mMeem Py !
. : M a2 i 1\, %
t= Ta ’ ;‘{ p /"’ !
TRe M OCTh Macca GeCKOHe1HO-YOHEOrO o
cxod. Iloncrasee B dopuyny J = Zi &ur. 67,
SCAHIBRY {, MORYYEN:

—_nMm . & .
J=2=1 5 at = - Im; 129
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TOK KAk Em= M, 10
J=05Ma2, . ., , . . . . . (111)

T.-€. MOMERM UKEPUUU 0OBEMA UUAUKOPE OMNOCUMEIING OCU €10 pasen nosogune
Macedi €10, ymuodNcennod xa Keadpam paduyca.

7. MoweET MEepIME 06BeMa ROEyoa. B srox caywae, rak ®e, kak m B mpe-
AHAYIEM, DIOCEOCTANH, NOPUeHAMEYIDEMMA ocE EOHyca Oy ((par. 68), paslg-
BaeM ero HAa psjA 0eCKOREYHO-TOEKEX
caoeB. ITo npexmeny mmeem BooG me:
J,=Z4,; mo no Gopuyase (109)

; _m o mdtdy o
h=g¥=—7 o
[TosroMy, npeEEMaz BO BEEMAHHAS, ITO

Upeleal BsMeHeHER Z c¢yTh O @ a,
BMEOM

=Xi— ezl g _ mo g
J_Es_fﬂz =" | atdy.
L

Hs qeop*rema. BEAHO, 9TO
dy =dzxcig9;

CA6J0BATEBED,
J = %f‘x‘dxctge L

Usrerpapys, nozysnm

J— Tects8 o  apa’.actg®. 3a
- 2 5 3.10 !

HO actg® =h; noaromy

z : __ agafh 3a?,
_lr J = ~3 1o’
. "
TaE Eak 5 = M — macce KOEYCa, TO
J=03Ma, . . . . . . (1

T-"8. MOMEMM . unepuuu obseMc xonyca pas-
o ——x  wxemer 0,3 macce, ymuoncenrnod wg K6adpam
paduyca ocxosanus.

8. Moxerr mHepmx o6Tema mapa. Kon-
IGHTPHYECREME CepaME DasGEBaeM INAD Ha
6eCEOBGTHO-TOHRA® caoH. O608EAvY Jepes a
pazeyc mapa (¢ur. 69), wepes z, y, Z—0poex-
| IPR pajayca Ha oCH Koopaumar Ox, Oy, Oz,
Pa— HMEIOMNe HaJaN0 B HerTpe mapa O; nosyamy;

J.=m Y+ 27,
. Jy =m (2 +2?),
J.=m (2 + y2);
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HO, THE EaK .
Va=Jy=dJ

To

_ J+J,+J =3

UPSTOMY

3J,=ZIm (Y222 -2 e 23 %) = 2Ty (2% 4+ 92 4 22) = 2Zmr2, (113"
TaK K3k BANHO B8 UY¢PTORA, ITO '
2+ Y+ 2=t
Zmy? — f "o dmridr .t = 4mp f rédr.

IlpomsBoxa mETerpanam, Haxozu:

Janee,

ab
Smr? — 41'Cp e

Ilogctasas B ypasHenme (113), momygmm:

3, =2-4mp &

4 .
J, =3 ma%p - 0,4a?,
3, TAK Kax
4
g7 p=M, 10

J,=04Ma*> . ., . . . . ., (113)

Takew oGpasow, Momenm UNEPUUL O03EMO WAPA OMROCUMEASHO 00%0LO
us duaxempos & pasexn 0,4 Maccw wapa, ymuomucennod wa xeadpam e
paduyca.

Hs sBnmeckassEEOr0 BEINO, 910 NOMEHTH HAGPIER NRINEADA, mMApa
H ROHyCa, DpE PABENX DAJUYCAX M MBCCAX, OTHOCATCE MXXY co6olo, Kax

5:4:3,

T.-0. KAk CTOPOHH @rENETCEOr0 TDOYroJbHMEA.
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* § 35. Teopema Kennra. IIpx pomemmm 3a7a4 ¢ MOMOMEK TeOPeME EEBHX
CHI 9aCTO OLIBAOT DOXEBHS HAMOCIONYIOMAA TEODEMA: HCUBAR CUAA CUCMEMB NPU
BCAKOM DBUNEHUL PABKG CYMMe HUGd cuas macest M ecelt cucmemss, cxumasn ee
COCPEIOMOUERHOT 8 YERMPE MANCECTIU U DBUNCYWEUCR € €20 CROPOCSN, U HCUSOLE
CUAB CUCTREMBL 8 OMHOCUMESSHOM €€ DBUNCHUU 0KOA0 UEHMPE MANCCOMU.

Jas 10EagATENHCTBA, KpPOME HEHONBRENHX ocell KOODIHHAT %, ¥, #, BOBHMOM
B HoHTpe Ta®eorB C cROTOMH HSYaX0 DOJBOMHEX ocefi z, ¥, ¢, mepeMeman-
IEXCT BMECT® ¢ OHCTOMOH, HO OCTAONEXCH HADAITOIBLENMA HONOIBUENHM OCAM
%, Y 2 ' :

Cropocrs v ToysE D B CIOXHOM [BHXEHHH [80MOTDPHIGCKH CASIAOTCH HS NMOPe-
HOCEOR CRODOCTH ¥, ¢ ROTOPO¥ ZBARETCA NEHTp TABECTH, B OTHOCHTOXLHOH CKOPOOTE %
OTHOCHTENEHO Ocell z', 3/, z'. TIoPTOMY MOEOM RANHCATEH:

v&." = ;12 + ?J’J'
v, = E, + u, (114
¥ dur G v, =9, -} u, J
Torza =uBymw ¢way crmeToMH
T=3 2 % 2 (24 v, v 115
= 5 = 5 @Aty ) . . L L L (11B)

HOXREO OpeICTABHTE B BHAE:
35 G 5+ TR @ buuy)
o] S, 7, Bmu, 5, 3, m,

Ho, mo gopuyxam (80)—(83) ma crp. 164.

E mu’a:= Mi:c’
> mu, =M;,,
E mul =M;‘:’

s %, 0602HATEHH NPOSKNEHN OTHOCHATENbHOR CRODOCTH IEBTPA THAKECTA
OTBOCHTENFHO MOABHEKHOE CHCTOMH EOQPIHHAT. ' .

TaE EAE IeHTP TAMOCTE B OTHOCKTOALHOM ‘IBHEKCHHH He nepeNemasTca (BCe
BpeMd OH COBHAZAET ¢ HAYANOM NONBAXEHX OCell KOOPAHHAT), TO

rAe 1epes u,, u,

— '

“n"—'uy=“-=0:

B MOCXOIHA® TDE CYMME 06DAmMANTCS B RYAR:

zhmu.‘,:Zmu':Zmu.—_-—o.
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Bameuan 3710, KOAYIEM, YTO MEBAA CAIA

T=32F @2+ +v2)+ 3 5 (w2 w2+ ud.
HIH -
Myt u?
T=_2_+E_’”2__ ) e e .. (118)

ATa TeopeMa cnpaBexsBEa a4 Kaxoff yrogmo cmeremsi, XoTd 6H H HeQopME-
pyomefica upr gemmeEdH. B caygae TBOpIOre Tela OTHOCATOARHOO ABHREHEC MEHTIPA
THAXESCTY GBOXHTCA E BPAMEEHI) CHCTEMH ¢ YLAOBoH CEODOCTEID ® OKOXOQ BEeRoTOpOH
ocy [, mpoxogdimed wepes HEETp TAMECTHE. B TAKOM ¢€IyYae HHEBAL CHIA OTHOCH-
TeJbHOT0 IBHECHEA Gyaer ;

rne J;——MOMBHT HHeDOERE TOJR OTHOGHTGIBﬂO OCH BpameHHs, H TOOpeMa Kenmara
JJa8 TBOPIOTO TeJ& HamHMercs B CABAYIONIOM BHJE:

_MB | Rt
Te="554% . .« o . (117)

Heam oce [ MeEAer cBOe HaupaBieHEe B TBODAOM Telo, NPOXO1#, KOHEYHO, BCO
BpeMS 9epes ero NeHTD TAMECTH, TO MOMOHT HEOPNHE J, MOEET MEHAThCA IO BOIH-
yHEe, OZHAKO JIf EAKJOrC MOMGHTA RpOMEHH YpaBHernHe (117) ocTaorcd COpPABOL-

XHBHIM; HYAHRO IHNIE 10X ¢, J, ; H © NOHHMATL MI'HOBEHHKS 3HAYCHUA CROPOCTH NEHTPA
TSHECTH, MOMOHTA HHOPDINHH A YI‘IOBOﬁ CKOPOCTH.

* § 36. OnpeneneHne nepHola MalbiXx KoaebGanuH CHCTEM C ONHO® cTe-
NeHbI0 CBOGOALI.

Ecazm reoMerpHuecRHe CBA3H CHOTOMH TAEOBR, HTO BCIKAS TOYRE CHCTOMEH
MOEeT ABELATHCH TOIBRO 0O ofH0H onpegeleHHOH TpaeKTODHH, TO TAKYI CHCTEMY
BASEH/BANT CHCTOMOM ¢ OZHONK ¢TenmeHEBI CBOGON A,

HpnamepaMd TAKEX CACTOM MOTYT CIVEETh: (H3HTECKAR MANTHEK, CHOCOOHHEA
EoAe0aThcd AL B OfHOH oOIpeReleHHOH OXOCROCTH; MaXOBHE, Bpamalomuics Ha
Baly, BEET, MOryWEH JBUraThed B HenojBAEROR rafike; mexaHHSM HaApOBON MAUIHHL
B HedNE pAX JAPYTAX MOXAHHIMOB. A

Yeas CHCTOMA MUEET AMOTH [BA HE3aBHCHMKX JDYr OT Hpyra IBHMKEHAH, TO
0HS HAJHBAETCA CACYEMOI0 C JBYMSA CTeNeHAMEHE cBoGogu. B RatecTme mpu-
Mepa YERKOM & TOAC, NOIyIIee BPAUATLCA BOKPYI' HEEOTOpOH OCH ¥ B TO Xe BpeMs
CEOXB3ATL BJOIL Hee (cMorp. Teoper. Mex., wacts [, § 45, crp. 104); unenTpoemmnf
peryaaTop (peryiaTop YaTTa), Imape EOTODOTO MOIYT H BPAmIaThCA BOEPYL OCH pe-
CYAATOPS, B DAsiABETAThCH, YXaXdack HAR ppabamuages E Heldi. Hs oTEX upaMepos
BHEEOC, 9TO BCHEAA TOYEA CACTOMH O JABYX CTeNOHSX cBOOOAH MOXET JBECATLCA HO
HOKOTOPOE MOBepXHOCTH (MEARHADH — B OEPBOM npaMepe, cfepas— BO BTOPOM), HO
HO MOEeT COHTH ¢ Hee.

Koim cacTeMa MOEET HMOTh TPX HOSSBHCHMEX JIpyI OT APYra ABAXEHHA, TO
OHA HABHBACTCA CHCTEMOI0 ¢ TpeMS cTeneEAMH cBolonu. lipuMepams Tagmx
CHCTEM MOI'YT CEYXKATH. TBEPLO® TOXO, HMeHNee OXHY HeNOABEAAYH TouRy (Teoper.
Mex., waeth I, erp. 101 m 102); TBepaoe Telo, TPH TOYRE KOTOPOrO AORRHEH OCTA-
BAThCA HA DIOCKOCTH (TaM Xe, cTp. 104—106), n T. 1. :

CpoGogHOe TBEpEOe TOIO HMEOT M eOTHE CTeNeKel CBOGONH, TAR KAK OHO
MOXOT JABHFATECA B HANpaBieHHHE 1060 M8 KOODEERATHHX ocelt #4 BpamaThea OKOXO
A10008 ®3 ROOpHHHATHHX OCeH.

3a HCENOUEHHOM 046HbL HefoipMIOro YECAA OCOCHE CIyuYaes, BCe MAIHeE EoXe-
OaHES B UPEpOAe COBEPHIAKTCE KO BAEORY TIAPMOREYOCKHEX KoXeOaHdfl, 1oaToMY
OyROM TOBOPHTH TOALEO O TAPMOHHYECKHX KoXeOaHEAX, T.-6, TAEAX, B KOTOPHI BOG-
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CTAHABIHBAKIIUG CHXN NPONOPHAOHAALHN OTKXOHOHHAM RoXeImuefied CHCTEMH OT
TOXOHOBHA PABHOBECHS.
Jas NOKABATEHLCTES COPABONIABOCTY BH-
CTABIGHHOI'O NOXOXKGHHT PACCMOTPHM oOgeHE
HOGXAroNpEATHN NPANOD -~ KEOXGOAHHA MAHT-
EHER, HATH ROTOPOTO HOPEKHHYTA Yepe3 MIKHB
- ZOCTATOTHO GoXbmIOro pagmyca r (ar. 71).
Mu BEZEM, 9T0 OpH GOXLMEX ROXeGARHAX
¢BOGONEAR JAHHS HETE MEHAOTCA 0UEHL CHRABHO,
HO NpH MaJWX EOI0GSHEAX JIHHES WHTH
OCTaeTCE HOYTH HEHSMOHHOR, E MM MomeM
OnpepelAT: WePROJ KoXeGaEEf#, Rak qig MaaT-
HERR ¢ n0CToaHHO# mawso# murm PC.
Hxs onpeesenes nepuoxa BOCOOIBBYOMCH
ACB MerozoM IOmHra, meaomenHuy B § 15. Boo6pa-
®ur. 71. SHE, 9TO KARaS-HEOYAs Touks M cHeTeMm
ABAEOTCA HO JAYre Crols Maxol, 910 ona
UOITH HG OTAHYAGTCH OT UPANOH, X upefcTaBuM ZBEEeHWe s5TOf TOYRE M, xRak
OPOERNHEI0 ABEMENEA ADYIOof BooGpamaecMoH Tougm N, PaBROMEDHO Bpamanmelics
no oxpymmocTs BNA (cm. ¢ur. 30, crp. 138) PAAEYCS q, PABHOIO AMIXATYIE KOde-
Gapmt Toukw M. Ha KoHNax gEamerpa, T.-e. B molOmeRmAX A i B, Toura M ocra-
HABAHBACTCHA, MEHAA HAUPABAONHe CBOGr0 NBAXGHHS, BEECT® ¢ HOW OCTARABITBAKTCA
H B0® OCTaibHEC TOYEH cHeTess. Ilpm mepexome wepes moxomemme paBroBecas C
TOYRE M HANeeT HAEGOABWY CROPOCTS Upax == V, DABEY® CEODOCTH ofpamenus
BoofpamaemMolt ToUkE N mo ompymmocTm. Baecre ¢ Toukod M = BC6 OCTAIBHAI®
TOUEH EOXO0IDMelcH CHCTEMH TOAJTAIT B MOMEHT Oepexona ueped NOAOKCHHS
PaBHOBeCHA CBOM HaEGoabumme cEopocrm V,Y).

Opraomns E HameR cHcTewe Téopeny EHBNX CHI, HAUAeN, 910 Bex padoTa
BOCCTAHABIHBAWIAX CHA HS OYTH OT KPalHEr0 OTKIAOHOEES CHCTOMS! (moxomenns A
Bxg B gas Toum M) mo mozomenmns pammomecEm (8 C pxa voukw M) nepexoaar
B XEBYD CHIY CACTeMM %), KoTopas pasEa 3! ’": ¢

TaE XaE AXH CHCTOMH ¢ ofHOR cTemeHBb CBOGOXH BOE CKODOCTH MOTYT GHTH
BHPAamEHH 9epes CKOPOCTH ofEod xakofi-HE6yIL Toumm, manpauep, M, To wn Momenm

HAOECATYE:

mV3? V? V; )2 *
= — e —_— —_— e 2
E=23 5 3 xm (VM 7 Pt
Bexmuina
vy 2
= m(——)..........ne
Zmi | (118)
HAsHBAETCA npusedennoit x moyne M maccoii cucmenmd, TAK EAR EABAA CBIA Bcei
CRCTEMH paBA3 EHBOX CHI® MACCH |, COCDEJOTOYEHHOA ® Touke M g AsEEymedca
¢ €6 CROPUCTBI0 . '
- [IpEBefennas & suGpanmof Touke M  wMacca cHoTemh MOROT Mpd JABEECHHE

MOXQHHBMA MOAATHECA B BABHCHMOCTH OT HSMCHOHES BO BSRHNMHOM PpACHOXOKOHHE,
gacTell CHCTeMH.

1} 910 capameinEBO NpPE GCKOEETHO MANMX KONOGARRAX; NPH KOLSGAHAAX K6 KONGTROR
BMIARTYAH 3T0 HOMOT ORABATHCA A HEBDRLINM.

?) AHANOTHIHO® pPACCYXIBHHS opunaraer H, E. Hykorckafi s § 15 E BHEBOAY ypaBHe-
REA (20) ATA CKOPOCTE MATOMATHYOCROTO MASTHHER Up® MepeXoae 9epea NOXOXEHRS PABHO-
BECHA.
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Kpowe uwpumenemms macem cmeromum E BarOR-EWGYNL TOURE, ymoGHO OpPABOAATE
K TOUR® E ¢nXn. CEIOW, npmBefeRHOND K TO%Ke M, HasuBaercs cpaa,
KOTOPad HA UGPEMNENEH TOWEH M, COOTBOTOTBYIOMEOM DACCMATDHBAGMOMY fepeMe-
TCHAI CHCTOMH, COBEPINAOT Ty &e paboTy, wro X 8aJlANHAA CHCTEMA CHN,

YTo KacaeTca BexmYHEE PAGOTHL BOCCTAHABIEBAIIIHY CHJ, TO OHa NpoNOPIEO-
HAILHA EBAZPATY OTEIOHGHES a4 OT HONOEOHHE: PABHOBECHA, T4R EAK CAME BOCCTA-
HABIHBAIOME® CHAN P MpomopugoRasbAm OTEXOHGHHAM; A6HCTBATCILHO, ocay P=kFks,
TA® §— OTKIOHeHR® TOWEH M or mOZOKeHET PaBHOBECHA, & P -—unpaserernan
E T0lf ®e Touge M BOCCT3HABAEBAMAL CHIA, TO paboTa

T=—-!/? Pds-—-_‘/‘: Pds:jt:ksd.s:—zk— a2,

Tag gaE £ = T 1o
[LRN. ko k
_2._]/_._.____._(1’ 'V_ ]/—-P_ a.

Tarux o6pason, mamGONEIan CROpOCTh NBHXEHHA MNpPAMO MNPONOPIHORAILHE
AMUZHTYA® OTEIOHEHHR a, 9TO YEABWBACT HA HE3ABHOHMOCTL neprofa KoaeGamuit o
8MNAATYIH, T4E EaE

2ra - TJ-— :
T=V:2“,/T........-.(119)

Orciozs moayuaerca ToOpeMa:  nepuod wosedanun cuememy guipaxeaemcen
nPoussedeHUeH 2% Ha KOPero weadpamusil us dpodu, & wucaumene KOMOPOU cmoum
npusedennar macca wonesawowerics CUCTEMDL, @& 4 InqMenamese—npoussoduas npu-
sedenromn 80CCMAHACAUBGIOUCY CUAD RO CMEULH LI,

Maccy ® cmay mymmo TPHBOTETL K OAHOR B TOA ®o Touge M CHCTOMEL,

AHAIOTHYHAA TeopeMa [ MATepHATLHOR TOYRE 6riaa BHBejeHa B § 16
(cTp. 136). : . '

Ecam cacrewa Eoxzebxercs mox peficTBEEM CHAM TAECCTE, T0 B NOJAOXORHE
PABHOBECHS UOHTD TAKOCTH CHCTOMH BAHAMAET CAMO® BHSEO® HOAOEEHHS, EBOTOpO®
UPH OTRAVHOUMAX NOBuMAeTcs. TpAaekTopBa ABEmeHHg HEATPA TARECTH WUPE STOM
TaROBa, UT0 KACATOABHAR K He¥ npE mepexoge 0pes mOXOKeHHe paBHOBOCHS ropa-
S0HTAIBRHA, TAK K&K ©CNH OHW RACRTeIbHAd R TPAaCKTOPHE He Onas FOPHBOHTAI:HE,
TO IORTP TAKECTH MOr OH eme HeCROALED OUYCTHTECA, H TOTAS NAEHOE NOJOREHHEe
Be OHA0 §H NOIOEeHunoM PaBEOBecHg 1), :

Padora cmam ramecrn OpH Depexofo cHCTeMH OF Kpaftwero OTEXOHOHHA 70
UOIOREENA DABHOBECHA DasEa paborTe ONyCEAHAS HOHTPA THECCTH mgh, rie m-—
Macca BCol cHCTOMH: TakEM o6pasoM, oupexexenme Depiona koxeGaEufl cBogaTca
R OTHCKAHHI0 BHCOTH % mogmEATHA HOHTPA TAXECTH, COOTBOTCTBYOIMENO OTEAOHGHHK
HOXOTOPO# ToYRA M cHeTemm ma PACCTOAHEE ¢ OT HOJOEEREF PaBHOBECHA.

Bo mmorsx caywasx (ocobemro, korma cacrema opex- 0
CTABEeT H8 ¢e64 opMO TBepaoe Tel0) YROGHO 3a TovRy M
OPHHATL NOHTP TAKOCTE; €I0 TPAOKTOPHK B Ilpeiese MOmRO
[IPSACTABATE Ryroft OKPYREOCTE (Rpyra EPHBH3HERN) HEEQTO-
POTC pagwyca p, HAOPABAGHHOT0 B MOJOEEHHY PaBHOBBCHS
BepTHRaXEHO (BEr. 72). Hs 96pTe®A BHEAHO, UTO

0B by (1 ~, & _B0_ & A B
ad=UiB=h=p (1 cose}xpz_ 5 — % \é\h_c ;

rie XB = 2a. Dur, 72,

1) 06 ocobou CHYydae, KOTIX .TpaeKTOpHS TOHTPA TAKOCTH REPTAKANLEA, CM. HHHe,
upHNep 4.
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TaraM ofpasoM

al
T'_mq ‘ﬁ:
B TO /Me BpeMA
E=¥ y
= 5 :
OTCH I3
v M ga?
_ ] 4
_B nepuox
o Zma __ l/p P
T = V—-—2W ; 9.........(120)

31ecs {— UPABEJEHHAN K LEHTDY TAKECTH MACCA CHCTeMH — PaBEa m B OIy-
9ae NOCTYGATEABROTO KBWEEHHS; B cIy¥ae XEe CIOXHOTO JBHKOHAA 6yieM BMETD
no TeopeMe Kemara: . )

mV?2 w3 V2 wl ve
s—+Jdo 5 =% (‘-‘"‘l‘% -1;75}=P-*2“.
Ige «-— yrAOBaL ORKOPOCTh TeAa IpPH INepeX0je 4Yepez ICNOECHA® DPABHOBECHS, a
J,— MOMGRT HHEPUWE Tead OTHOCHTEIHEO MIEOBeHHOH OCH, HPOXORAIER depes erd
NOHTD TAKECTA W COOTBETCTBYOMEH MOXOXEHAI0 paBHOBeCHA.

[Ipeaarad 1y QOPNYIY E cAY9aK0 (PHIH1ECKOTO MASTHERS, Y KOTOPOTO PACCTOA-
HEH® IGATPA TAKECTH OT TOYEH HpABECA paBHo d, DONYIEM JId HEro

w? 1
p=mtJdo g = m A

P=d,

# HepHOJ

AN s
A (EEEN A T ,
gT0 BIOAEE COBNANAET C pauee BBefeEHON dopmynocd (76) cTp. 163,

IMprexep 1. PemEM Temeps Golee CIURHYIO 381a¥Y. OOPOICAHTEH OEpHO1 KoXe-
6asEd TBepaoro Teas AMD (paEr. 73), HOZBemMEHHOr0 H& JABYX HOBOCOMAIX HETAX
OA w O,D azpHH !, CHMMETPHYHO OTHOCHTOABHO BEPTHXAMH, npoxopsamelt uepcs
copeannsl amarfi 00, @ AD.

Hycrs m-— Macea Teda, & J,—
MOMOHT HHOPIEH 6I0 OTHOCETENLHO
neaTpa ramecTH M. Pajayc BpuBasunl
TpaesTOpHE TOSRE M — nenTpa T4-
®eCcTH HANIero TeJa — HalileM ¥pH
noxoms Teopeun Capapm (Kume-
waTeEEa, § 20, crp. 78). Xaa eroro
ga OA E 0,D nocrpoEM, E&K Ha
AEAMCTDAX, DOAJORPY&BOCTA B Eal-
neMm Ee HUX Toukd L m L, OpH <ex
AL=AP=DL,=]IP (ua npasoil
cTopoRe (HErypH HONJORPYEBOCTh K€
npoBefieHa, BCIACTBHE MOXHOH CHM-
werpen ¢urypa CADO,). Hs to%eR

Qur, 73. L u L, onycrax nepuernakyaspa LB

B L,F ma amers OA u O,D v wepes

tpe Toaenr P, E m F mpoBopws OEpyHEOCTH, ROTOPAA 6yJeT BOBOPOTHHM XpY-
roM XIS IAHEOFO TONOWeHEs chAcTeMs. TOYEa HWOBOPOTA fyger xomaTh ®WA BOp-
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THRaxE PM. Ipoegs B3 M, xax K3 OeETpS, OKpy®OOCTH paxaycoM MP Ao unepe-
CoUeHEA B TOUKe ( ¢ TOpWBOHTAALK, HPOBEeJSHHOH wepes Touky moBopota K (310
ecTh mpeneibHoe noxomkenne ceryuefi KB wa der. 57a m 570 crp. 75), H BOCCTABHE
k MG nepnempaxyrap GC, xatizey B Touxe C DeHTp KpHBASHH TP3EETOPHE TOYEE M.
Heromn#t papuyc kpuBH3EH §yzer p = MC.

Yrofer HaliTy mpHBeNeHAYH K Touke M mMaccy Tmepgoro Teaa AMD, Oymem
PACOYXRAATh CASNYOLIHM O6pAa30M: TAE KAE B PACCMATPUBAGNHHA MOMEHT BpAlieFHe
UPOHCXOZHT OKOJ0 MIEOBEAHOrO NEHETP& P, TO YII0Bad CROPOCTH BTOC JBHEEHHS,
BUpameERad B PyURNAE anAedHOR CKOPOCTH v, NMEHTpA TAKeCTH M, Gyuer

Uy

0w = =

PM ’

=4

OTKyREa corxacno dopMyzaM (117) m (118)

: J
w=m —?-—];—;{;';

Teneps yEe HO NPOACTABAAST TPyAa HATH TOpHOX MANHX KOJOGamEd Teia

T = 2Iﬂ ‘/(1 _+___Jn_._.."| 1\_1(_}

mPM' ) g~

Iipanep 2. Eczm (R Mu
EMOXH AHANOTHYHYHO 3a)ady, HO He
CHMMETPHIHYH OTHOCHTOABLHO Bep-
THRSIW, APOXOAAmel 1epes MEHTP
TARGCTH ROJXEOIIOMErocs  Texa
(¢ET. 74), TO 6HA0 6N BATPYLHH-
TedbHO OTHCKATL NOJIOMEHAE pPaB-
HOBecHA. o ecam momycTRM, uTO
om0 HalileEe, TO OTHCKAEHe Ie-
pHCNA He DpefcTaBAAST HAKAEHX
TpyaEocTeR. CTpOoEM NOBODOTHEI
Epyr asazormise ur. 57¢ § 20
{cTp. 76); H& HPOKOJIMEHHE JEHHH
PM maxogeM TouKy B H 3arTem
CTPOEM UEHTp RpEBASHH C aHAIO-
ravEo dur. 57a, § 20 (crp. 75).
IIpEBoeHEY Maccy §¢ H LEPHOX
ROTe6aHKA = HAXORHM TAEK MO, KAk Qur. 74.
B DPOINAYOOM DpHAMepe:

Jo
= m -
b= =,
Jp ) MC
T=2nx 1 ad IR
l/( +mPM!) g

Opamep 3. Jaa cleayomero DPAMEpPa BO3LMEM BePTERATREHN IBHCATOD
¢ H6 BOOIH® YDPABHOBEWOHHHM mopmaeM (far. 75).

3xech EeYROOHO OTHCKBBATL NOXQOXEHHE IeHTPa TAEECTH, TAK KAk JBHEY-
WARCA CHCTEMS COCTOHT H8 HOCKOIbKHX IOIBHEHEHX 9acTel: NODMHS, MAXOBHKA H
WaTYHS. :
[Ipexmozoxus, 9T0 MOXOBeHKe DABHONOCET Oyier B EEmmefl MepTBo#l TOUKe,
waBem XHABYIO CEIY BceX YAcCTeR MaWHEW:
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' 1) m@Bas CHAa MAXOBHEa Gymer:
ok
J =
rge J ecTh MOMEHT HHEPLUH MAXOBHEQ
OTHOCHTEASBO OCH BPAIOHES;

2) ®HBAA CHAA NOPIIEA (YT PaBHA
‘HyIlo, TAE EAE OpE LEPOX0fe Tepes
MEpTRYW TO9YEY CKOPOCTH NODHMIEA PaBHA
EyAR, B :

- 3) EagoHel, EHBA# CENA IMATYHA
6yner.

w,? w? fr\2
55 =75 (1)
Ife # — pAREYC EPRBOMANS, !-— AYEEA
WaTyEa, & J, — MOMCHT HECPHHEH IATYHA
OTHOCETEAEHO IOPMHEEBOre maisna B.

émr. 75. Tagex 06pasoM, EEBaL CHAA Beel

CHCTEOMH:

E=J % 4, (%)"—23

Pafora crab TameeTE mpe moBOpOTe MAXOBERA Ha MAIKH Yroa ¢ coCTABAZETCA
B pabotr:
1) omyckaEma mEETpa TamecTE MaxosHEa C Ha BEICOTY

2
e (1—cosg)xe <,

Tie & —PAacCTONHEe NOETPA TEKECTH MAXOBHEA oT ocd Bpamenna O, a (=) ects
BHAR OpHOAAEeHBOTO PABOHCTBA;
2) moaEATES NOPIMEA HA BEICOTY

2
r (l—cosg)—1I (1 —cosd) =7 —9;—_.3 - =7 _‘;_(1._%),

TAK E8K roin¢=17sin¥ (cM. dar, 755), H OpH MBAHX YII8X ¢ = -:— ©;
8) HONEATEY NEHTPA TAEECTH IIATYHS Ea BHCOTY
' 2
r (1—cose)— Ik (1—cost)=7r %— (1 —& Tr),

rie [t=MC, ecTh paccTOSRHE NEHTPA TAKECTH WATYHA OT LEHTpA EPHBOMEDA M.
HpHpaBHAR XEBYK OHAY CHCTEME H PAGOTy CHAN TAKeCTH, (YASM HMOTEH:

%2 [J+ g (%)2] = 'Zig [”mls+m2r (1 F%)+m3r (1 —F¢ T”)],

TR M, My, Mig— MACCH MAXOBEKA, UOPMEA H MATYHa, ¥ 18106 Ges TPYAR HAXOAHM
BCEOMEE mepHOJ KoJebamua:

Pe— re
2n I+ (T)
T =— =2r

L |

IOpraxeaanue. B oXHONANEAADOBUY¥ [BEraTeNe NPOTHBOBECOM HOAB3A
ONHOBDEMEEHEO YDABEOBGCHTL ¥ NPOACIbEEE H NOIepeYRHe CHAN HHEPIHN,
Tak KAK B COBJAHHE OPOOAbENX CHX HHODIHH Y9JacTBYeT HOAHOCTHI) MACCA
TWOpIEA, HOYTH BCA MAcCa MATYHS H Macca EpHBOMANZ, 8 B COBI8HEN WONG-

BRI N i S (DT T 2 rn S N
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PEUHHX cHX HHODINEH YIaCTBYOT MACCH KPHBOWIHOS H 9YACT MacCH IIATYHA, He-
CEOILEQ 60Xee ero MOXOBYAH 1),

Ecam 6u npoTABOBOC HAa MAXOBAKO BIOXE® YPABHOBEIIHBAA CHAM HHODHHH
B DPOIOALHOM HANPABIGHAH, TO IEPHON KOJe6aBEA 65i GW paBem GecEOHeIHOCTE,
T.-8, TAKOH BepTHEAXGHHA JBETATEIs 6HI Gu B Ge3PABAMYEOM DABHOBECHH IpH BOA-
KOM MAXOM yrie ¢ LOBOPOTA KPEBOMHANA; OH GHA OH HOITH B (e3pasIHIHOM PABHO-
BecHN ¥ UpE GOIemAX yrasx ¢. Ho Ea caMon fele npoTEBoBec HA MAXOBHE®
HeNaeTCs MeHbM®, W HOITOMY NBETATENb HMEOT ONPeJeNeNHE0e NOX0OMEHRE PABHO:
BECHS.

Urofsl cieaaTh EOIeGABMA JBATaTeAd HAHMEEGNHNE EAK B OPONOIBHOM, TAK H
B HOUEPEYEOM' HAUPSBICHEE DPEXORBTCA BROEPATH KOMOPOMHCGHO® DONOHHES —
YPABHOBOMHEBATE OROIO UOJAYCYMMN OPOJONGEAIX H IOUSPEYHHX CHX HEOpUEH, T.-6,

mes [mfi— ) am (1)

DpHESB 9T0 HPEGIAEOHHOE COOTHONIOHA® 34 TOYHOS, HOATYHM:

I+H(T)

WAL
0% (1-7)

Opauep 4. B Eex0ToOpux cay9adX NERTD TYReCTH OpHE EOAGAHEAX TROP-
xoro Texs (BIZA CHCTAMR) JBHEOTCH HO BOPTHEAIBHOMY HAQPABIEHRD, HAUDHMEp,
UpA EOIS0ANEH rpysa Ha BeDTEEAABHOR npyxEHe, Eak Ha T, 32 (cTp. 188).

Ecae Teao ameer meoTEYI NojBecky (& Ee YIPYIYM, Kak Ha BHIIEY IOMAHYTOH
$ar. 32), TO DpE Mepexofle Jepes MOXOEEHHS PABHOBECHS OeRTP TAMSCTH OCTARABIH-
BAOTCH, BaHEMAd CaMO® HH3EO® HOXOKEHHE, H MeHAeT HAIDABXGHHE CBOSIO KBHEOHHS
Ha 06parHoe (HauHHSET MOTEHMATHCA). -

Ecam Tagas cHcTeMa COCTOHT H3 OAHOTO TBEDLOTO
7ela, TO B BHpPaXeEAH XEnBoR cAIN (117) orcyrerayer
RABAA CHAS NOCTYNATEALHONO ABERSHES K OCTACTCH TOJBRO
HABAA CHIA BPAaMAaTeJHHOIO ABHKOHHS.

B xauecTne mpHMepa paccMOTPHM KoXeGAHES OKOXO
BROPTEEAILHEOR OCH TBOpEOrc Texa, LOBEMEHHOT0 E& He-
CROJBEHX TOHRHX HMTHX, pasHOH X¥mEH ! (§ur, 76). Leanm
OORTPY TARKECTE TeNa HO JATH ABHAGHHS B FOPHSOETANL-
HOM HANDABAGHHH, TO OH OJJeT OCTABATHCA HA OfHOH
BOPTHEALE, HEMHOrO WOJHHMSACL H CHOBA ONYCKAHCH, TAR
Kak BCS JeACTBYIHE HA TONO CHNE HPEBOLATCA E NADAM
H PapHOTOHCTBYWNINAA HX paPHAE HYAMN.

OpeqnoxoxEM IXT NPOCTOTH, 970 IOPHSOHTRABHO
PAcIONOKEeHHEQ0® KPYraA0e Tea10 (LIEHB) HOJABENEHO H4 Y6-
THPeX BePTHRAABHAIX HEBOCOMHX HETAX A, B, C, D, pac-
DOJOREHHHNX B IOPHBORTAILEOR NPOSRUHE B BEpMBHAX

EBagpaTa CTOpoROow » |/ 2. Paccrogmpe or WeHTPA TH-
BeCTHE A0 HaTel

OA=0B=0C=0D=1 ¢ar. 6.

1) Hayuan BAAsdH6 MATYEA BA OCTANLAWG YACTE MOXARE3MA H Ha JABWEEEHD BreR
CHCTEMEL, MLl MOMOM PACCMATPUBATE WIATYH, KAK HOBECOMHI CTepXKeHb, HA KOTOPOM COCPONO-
TOIEBN TPR MACCHI, U3 HAX OAHA COCPOJOTOYEHA B LUCHTPO TAMGCTH UIATYHA, IPYraT—B NATLIS
KpUEONIALA A TPETLA —— B NODMHOBOM naisle. (ONA HONKEN yAOBIETBOPATL TPOM YCIOBEAM:
1) cyMMa Tpex Macc paBHES Macce INATYHA;.2) LEETD THKECTH HX COBIAJIAET ¢ HORTPOM TAKECTH
WATYAS; 3) MOMEHT HEEPUEH PaBOR MOMERTY ABEePOHEA IMATYHS.

IIpE 1aK0% pacupeieNeHAN MECOS, COCPOAOTOSOHAAT B DOPUIEEBOM NAJBLS, HO AA6T CHX
rAS[UNY B MONIEPOIAOM HANPABICEHH. ’

T==2n
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lipy poBopoTe MKEBA HA Yrol ¢ HEXEAS KOHNW HiuTed DPUAYT B HOJOEEHES
A, B, C', V. lopusOATaNbHH® DOpOEKNUE wuTed DnOCAe OTEIOHOHHA BRIDAKAKTCY
xoprany AA’, BB, CC, DIV, angea KOTOpLX paBHA!

in -2
27 8in 5 -

Ha ¢$mr. 764 BBEHO, 9TO HOBODPOT IEABA HA3 YFOA ¢ BHIWBAST HAKIOH HATEH
#a yrox ¢, DDPH TeM

T
2r 8in -2——1 sin ¢, ¢~ 7 ¢ OPH MANHX Jraax ¢.

IlIxee nORHEMASTCA HA BRICOTY

93
PAL

- 11 S— “B o~
i cosﬁa}—lz—y2 |
Jimeas cAna MKWBA OPE OPOXOZJGHEE Tepes MOJOECHHO DABHOBECHA GyAer:

E=J0 %:)

rae J, = mp,? €CTh MOMEHT EBHODHEE MWKHEBA OTHOCHTEABHO Bepmnaumon ocH, npo-
xofametl Jepes ero NeHTp THXBCTH.
Pafora CRAH TAX ‘CTH:

Cpasnesas T 7 E, noxyyun:

Y T I
o == Jol P=¢ V Iog?
HE Nepnoj KolebaHEE EPyueHHA
_ o __ Z Po
TQ—T—2TE 7 T e e e (121)

CpasEEBag 3TO ¢ UOPHOAOM UJNOCKAX EoXe(aHRH Tore e WKUBA, MONBELIEBBOTD
A2 TeX e BATSEX HAELH [:
7
—ny L, . (30
7 ;

HalifeM, uT0 mepmox KoJefaBu#d EpyueuHAa OTHNCHUTCH K BOPHOAT
HACCEBRX KoleOauuii, EAK PAafHY¢ HHepI KW ID RKEBA py K PAZATCY 7
OEPYAKHOCTH, HB K0TOpOH pacmodoXeny HOZIACPRHEBANNMES 6510
HEATH:

. R ¢ 24

Ha prom mpmpnmme ocrOBaE ONHE RS TOIHEHMAX CHOCOGOB ONHTHOrO ompexe-
XeHAd MOMeHTOB HHepOui TBepiWE TeX, mpelloxeBRNE I'ayccoM ® HecROIREO ¢606-
menEnf B, II. Beramgkaauy (ou. Teoperad. 1. 3,
ZOUOAH. cTaThi, ra. VII, emocod 8).

BHEAMOT cHA
BRaCHser0 Damnr v weepusre

T
Mus. Nn/
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