DBONIOUUSE MEXAHUKU

Pa3BuTne MexaHUKu
C 3Moxu
[1pocBeLleHnda oo
Ha4vana HoBoro
BpeMeH!




[IPEJJUCJIOBUE ...

M cTopust Mexanuku, TakK K€ KaK U y JPYTUMX HayK,
HEPA3PBIBHO CBA3aHA C UICTOPUEH Pa3BUTHS OOIIECTBA, C
OOIIE NCTOPUEH PA3BUTHS €TI0 MPOU3BOIUTEIIBHBIX CHIL.
M y Kaxa0H1 3M0XHW Pa3BUTUS YEIOBEUECTBA, OT APEBHETO
MHpa W BILUIOTH JI0 HOBEHIIIETO BPEMEHH, CTOSIIN
COOCTBEHHBIC ITPOOJIEMBI HAYKH U COOCTBEHHBIC ITyTH X
pa3peueHus.




BOSHUKHOBEHWE MEXAHWKN

MexaHunka He BO3HMKNAa CNOHTAHHO. 3TO pe3ynbraT
TPYAOB M OTKPbITUIA, COBEPLUEHCTBOBAHNSA TEXHOSTOMMNI U
cTpoutenbcTBa. OCHOBHbIE 3aKOHbI COBPEMEHHOW
MEXaHWKN POaUINUCh B pe3yrnbTaTe onbiTa MOKONEHUN,
Ha4YMHas C NOSIBNEHUsI Opyann Tpyaa 1 nepBbixX
MOCTPOEK.

PoouHou nepBon MexaHWKM Mo NpaBy CYUTAOT APEBHIOK
[peuuto, rae orpoOMHbLIMN TEMMNaMU pa3BMBaIUCb TOYHbIE
HayKn N CTpouUTenbCTBO. VIMEeHHO 34ech BnepBbie
3apoaunnca BaXXHEULLUX pasaen MexaHuKn — cmamuka.
OTOT pasfgern passmBarncs B TECHOU CBSA3N CO
CTPOUTENbHbLIM UCKYCCTBOM aHTUYHOIO Mupa.
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APXUME/]]

APXUME]] ( (okomno 287 no H.3. — 212 10 H.3.),
IPEBHETPEUECKUM YUEHbIN, MATEMATUK U MEXAHUK,
OCHOBOIIOJIO)KHUK TEOPETUUECKOU MEXAHUKU U TUIPOCTATUKMU.
PazpaboTai npeaBoCXUTHUBIINE HHTEIPATLHOE UCUUCIICHUE
METOIbl HAXO0XJICHUS TIIOIIAICH, TOBEPXHOCTEN U 00bEMOB
pa3nu4HbIX GUryp u Teia. B ocHOBOMoOaralonmx Tpyaax mo
CTaTHUKE U THIPOCTATHKE (3aKOH ApxumMenaa) aan oOpasiibl
IMIPUMEHCHUS MATEMATUKU B €CTECTBO3HAHUU U TEXHUKE.
ApxuMeny NPpUHANIEKAT MHOKECTBO TEXHUYECKUX
n300peTeHn (apXUMeI0B BUHT, OIIpE/IeICHUE COCTaBa
CIUIABOB B3BCIIMBAHUEM B BOJIC, CHCTEMBI JUJTSI TTOAHSITHS
OOJIBIIIMX TSHKECTEH, BOGHHBIC METaTeIbHbIC MAIIIMHBI),
3aBOEBABIINX €My HEOOBIYalHYIO OMYJISIPHOCTD CPEIU
COBpEMEHHMKOB. VIM BIiepBbIC ObLIT BBEJICH 3aKOH O
IIOI'PY’KEHHOM B YKUJIKOCTh TeJI€, KOTOPBIN CcelYac U3BECTEH S Ey 2=t
KKJ0MY IIKOJIBHUKY.(pHUC.CIIpaBa, rie F-BoiTankuBatomias
cuiia, a P-cua TsSKecTH)
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C pazBuTHEeM peMeECEI, TOPTOBIH, MOPEILIABaHUS ¥ BOCHHOTO
JieJia U CBSI3aHHOI'0 ¢ HUMHU HAKOIICHUS HOBBIX 3HAaHUU, B XIV u
XV BB. — B 310Xy B0O3p0OXAE€HUS — HQAUMHAETCS PACUBET HAYK U
nucKyccTB. KpymHbIM COOBITHEM, PEBOJIIOIIMOHU3UPOBABIINM
YEeJI0BEYECKOE MUPOBO33PEHUE, IBUIOCH CO3JIAHUE BEJIUKUM
oJabCKUM acTpoHoMoM Hukomaem KonepuukoMm (1473 — 1543)
YUYEHHUS O FeJIMOLIEHTPUYECKON CUCTEME MUPA, B KOTOPOU
mapooOpa3Has 3emiis 3aHUMAaeT LIEHTPaIbHOE HEMOABUKHOE
MOJI0KEHUE, @ BOKPYT HEE 10 CBOMM KPYTrOBBIM OpOMTaM
IBUXKYTCS HEOecHBIE Tena: JIyna, Mepkypuii, Benepa, Conniie,
Mapc, IOnurep, CarypH.

KuHnemarnyeckne u TMHaAMUY€CKUE UCCIICIOBAHUS STIOXU
Bo3poxaenus Obu1u 00paleHbl, IMaBHbIM 00pa3oM, Ha
YTOYHECHUE MPEACTABICHU O HEPABHOMEPHOM M KPUBOJUHEWHOM
JBM>KEHUM TOUKH. J[0 ATOro BpeMeHU OOIIECNPUHSATHIMU ObLIN HE
COOTBETCTBYIOIIUE JICMCTBUTEILHOCTH JUHAMUYECKHUE BO33PECHUS
ApucToTens, u3ioxkeHHbIe B ero “IIpodiemax MeXaHUKH .




JIEOHAPIO0 J1A BHHYH — PUCYHKH
TEHHS

Jleonapno na Bunuu (1452-1519) tutan Bo3poxaeHus,
YUYCHBIM W KUBOIIUCEL, BHECIINN OTPOMHBIN BKJIA] B
TEXHUKY, €CTECTBEHHbIE U TOYHbIE HayKu. Ocoboe
BHUMaHUE JIeoHap10 yaesisii MEXaHUKE, HA3bIBasl €€ «paem
MaTEeMaTHYECKUX HAyK» U BUAA B HEW KJIIOY K TalHAM
MUPO3AaHUS; OH MOMBITAJICS ONPEACTUTD KOIPDUITHECHTHI
TPEHUS CKOJIbXKECHUS, N3y4all COMPOTUBIICHUE MaTEPHUAJIOB,
YBJICUCHHO 3aHUMAJICS] TUPABIMKON. MHOTOYHUCIIEHHBIE
TUJPOTEXHUYECKHAE IKCIEPUMEHTBI MOJYUYHIN BHIPAKEHUE
B HOBAaTOPCKHUX MPOEKTaX KAHAJIOB U UPPUTAITMOHHBIX
cucteM. CTpacTh K MOJACIMPOBAHMIO IIpuBOaWIIa JIeoHapIO
K IIOPa3UTEIbHBIM TEXHUYECCKUM IIPEIBUICHUSIM, HAMHOTO
OTIEPEKABIITUM AIOXY: TAKOBbI HAOPOCKHU MPOECKTOB
METAJTYPrUYCCKUX TIEUEH U MTPOKATHBIX CTAHOB, TKAIIKUX
CTAHKOB, II€YaTHBIX, JIEPEBOOOPAOATHIBAIOIIUX U MTPOUUX
MAIIINH, [TOJIBOJTHOM JIOJIKA Y TaHKA, a TAKKE
pazpaboTaHHbIC MMOCIE THIATEILHOTO0 U3YYEHHUS TOJIeTa
IITHUL KOHCTPYKIIMY JIETAJIbHBIX alllaparoB W MapamroTa.




PUCYHKMU, OIIEPE/1U
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[ anuneo I anuneu

s [AJIMJIEN Tanuneo (1564-1642), uranbsHckui
YYEHBIN, OJIUH U3 OCHOBATEIIEM TOYHOTO
€CTECTBO3HAHUA. BOPOJICS NIPOTUB CXOJIACTUKH,
CUMTAJl OCHOBOM MO3HAHUS OIIBIT. 3aJIOKHUJT OCHOBBI
COBPEMEHHOM MEXaHUKH: BBIJIBUHYI UJICHO 00
OTHOCHUTEJILHOCTH JIBUKECHUS, YCTAHOBUJI 3aKOHBI
WHEPILUM, CBOOOTHOTO MaJCHUS U ABUKECHUS TEI
110 HAKJIOHHOW MJIOCKOCTH, CJIOKCHHUS JIBUKCHUM;
OTKPBLI H30XPOHHOCTh KOJICOAHUN MasTHUKA;
MIEPBBIM MCCIIEI0BAJI MPOYHOCTh 0AJIOK




S
OT1kpbITUs | annies B MEXaHUKE

m [anunen 5KCrepuMEHTAIbHO YCTAHOBUI KOJIMYECTBEHHBIN 3aKOH MaJICHUS
TEJI B IyCTOTE, COMNIACHO KOTOPOMY PACCTOSIHUS, POXOAUMBIE TTAJAF0IAM
TEJIOM B OJMHAKOBBIE ITPOMEKYTKH BPEMEHU, OTHOCSITCS MEXIY COOOM, KaK
[IOCJIeI0OBaTeIbHbIC HEeYEeTHRIC YHUCIIa.

s [anuien yCTaHOBWII 3aKOHBI ABUKEHUS TSKEJIBIX TEJI IO HAKJIOHHOU
IUIOCKOCTH, TIOKa3aB, 4To, MMAIAr0T JIM TSHKEIIBIE TEJA 110 BEPTUKAIU WU 110
HaKJIOHHOM IJIOCKOCTH, OHM BCEIJia MpHOOpETaAIOT TaKUE CKOPOCTH,
KOTOPBIC HY>KHO COOOIIUTH UM, YTOOBI ITOAHSITH UX HA TY BBICOTY, C
KOTOPOHW OHM ynasiu. [lepexoas K npeaeny, OH Iokas3all, YTo Ha
TOPU30HTAJIbHOM MIOCKOCTHU TSXKEI0€ TEI0 OyAeT HaXOAUThCS B IIOKOE UIIH
OyZIeT ABUTaThCS PABHOMEPHO U MPSMOJIHMHEIHO




s CkiazpiBasg ropu30HTAIbHOE U BEPTUKAIBLHOE ABUKEHUS Tena (3TO MEpPBOE
B ICTOPHUH MEXAHUKH CIIOKCHUE KOHEYHBIX HE3aBUCUMBIX JIBUYKCHUI ), OH
J0Ka3ajl, YTO TeJI0, OPOIIECHHOE MO/ YIJIOM K TOPU30HTY, ONTUCHIBACT
napaloJy, ¥ IoKa3all, Kak pacCuMTarh JJIMHY M0JeTa 1 MaKCUMaIbHYIO
BBICOTY TPACKTOPUHU

s B aumanorax o JByX cucreMax Mupa oueHb 00pa3Ho, B (hopme
XYH0KECTBEHHOTO OMMCAaHUs, OH IMOKA3aJ, YTO BCE ABUKECHUS, KOTOPHIC
MOT'YT IIPOUCXOJIUTH B KAKOTE KOPa0JIsi, HE 3aBUCAT OT TOTO, HAXOAUTCS JIU
KOpPaoJib B MOKOE UJIU JIBUKETCS MPSIMOJIMHEIHO U PABHOMEPHO. ITUM OH
YCTAaHOBWJI MPUHILIMIT OTHOCUTEIBHOCTH KJIACCUYECKON MEXaHUKH (TaK
Ha3bIBAEMbIW MPUHIIMI OTHOCUTEIbHOCTHU ["anuiieit — HproToHa)

s Hccnenys ycimoBus paBHOBECHS MPOCTHIX MAIIWH U TUIABAHUS TE,
["anuiient, mo CyuecTBy, IPUMEHSIET IIPUHIIUIT BO3MOXKHBIX IEPEMELLIEHUI
(npaBnaa, B 3a4aTo4HoOM (hopme). EMy ke Hayka o0sg3aHa MepBhIM
MCCJICIOBAaHUEM ITPOYHOCTH 0aJOK M COTPOTUBIICHUS KUIKOCTH
JIBUKYIIUMCS B HEW TEJIAM.




OnbITh! | anmnies

* ['anuiie BriepBbI€ BBISICHUI, YTO TSKEIIBIE
IpeIMeThl IaJ1al0T BHU3 TaK K€ OBICTPO, KaK
u jerkue. YToObl MPOBEPUTH ATO
npeanosioxenue [ anuneo I'anunen
copacwiBai ¢ [IuzaHckor OanIHU B OJIMH U TOT
K€ MOMEHT ITyILIEYHOE AAp0o Maccou 80 Kr U
3HAYUTEIIBHO 00JIEE JIETKYIO MYIIKETHYO
nyso maccor 200 r. O0a Tenta umenu
IPUMEPHO OJMHAKOBYIO 00TEKaeMyro (hopMy
W TOCTUTJIA 3€MJIM OJHOBPEMEHHO. /10 HEro
rOCIHOACTBOBAJIA TOUKA 3PEHUSI APUCTOTEIA,
KOTOPBIA YTBEPXK/IAJ, YTO JIETKUE TEA
NaJ1al0T C BBICOTHI MEJIJICHHEE TSKETIbIX.




["anunen ucToab30Bal HAKJIOHHYIO INIOCKOCTD C
IJIAJKOW KaHABKOW MTOCEPEAUHE, IO KOTOPOH
CKaThIBAJIMCh JIATYHHBIE 1Iapbl. [10 BOJHBIM YacaM OH
3aCeKall ONPeICIEHHBIN UHTEPBAJI BDEMEHU U
(bUKCHUPOBAJI PACCTOSIHUSA, KOTOPBIE 32 3TO BpeMs
IIPEOAO0JIEBAIIM 1IAPHKI. ['aliniien BBIACHUIIL, YTO €CIIU
BpEMS YBEJIIMUUTH B IBA Pa3a, TO LIAPHI IPOKATATCS B
4eThIpe pa3a Aajblie (T.€. 3aBUCUMOCTD
KBaJIpaTU4yHas1). ITO ONPOBEPraja0 MHEHHUE
ApuCTOTEIISI, YTO CKOPOCTH MIapOB OyeT
IIOCTOSHHOM.




OtkpeiTus Pene /lekapra

®paHuy3sckmn reometp 1 dounocod P. lekapt
(1596 — 1650) BbICKasasn NI040TBOPHYIO NOEH
coxpaHeHus KonunyectBa aBmxkeHusi. OH
NPUMEHAET MaTEMATUKY K aHann3y OBUMXEHUSA U,
BBOASI B HEE MEPEMEHHbIE BENMUYUHBI,
yCcTaHaBnMBaET COOTBETCTBME MEXAY
reoMmeTpuyeckummn obpasamm n anredbpanyecknmu
ypaBHEHUAMU. HO OH He 3ameTu
CYLLEeCTBEHHOrO dpakTa, YTO KOSIMYECTBO
OBWXEHNS ABNSETCH BENUYMHOW HaMpaBiEHHOW,
N CKnaabiBan KOnmyecTBa OBUXKEHUS
apupmeTnyeckn. 3To NPUBENO Ero K OLUNOOYHbLIM
BbIBOJAaM M CHU3NNO 3HAYEHME JaHHbIX UM
NPUMEHEHNIN 3aKOHa COXpPaHEHUST KONM4ecTBa
OBWKEHUSA, B HAaCTHOCTU, K TeOpuUK yaapa Ten.




DOuznueckun MagTHUK | ToureHca

[TocnenoBarenem I'anunes B 001aCTM MEXaHUKU ObLIT FOJUIAHICKUN YUCHBIN
X. I'toirenc (1629 — 1695). Emy npuHaajiexxuT JajibHenee pa3BUuTue
TIOHATHUMN YCKOPEHUS NMPU KPUBOJIMHEWHOM JBUKECHUN TOUKHU
(LEHTPOCTPEMUTEIBHOE YCKOPEHHUE). [ FOUTEHC TaK»Ke PEIINIT PSI
BOKHEUIINX 3aJ]1a4 JUHAMMUKHU — JBUKCHUE TeJa 110 KPYyTY, KoJIeOaHUs
(bU3UYECKOTO MasiTHUKA, 3aKOHBI yIpyroro yaapa. OH nepBbIid
c(hopmMyIMpPOBaII HOHATUA IEHTPOCTPEMUTEIIBHON U IIEHTPOOEIKHOM CHUIIBI,
MOMEHTa MHEPLIHUH, LIEHTPA KoJIeOaHUs (Pru3nuecKoro MasiTHuka. Ho
OCHOBHAs €T0 3aCJIyra COCTOUT B TOM, YTO OH NEPBBIA NPUMEHUII TIPUHIIHAII,
10 CYILIECTBY YKBUBAJICHTHBIN MPUHIIUNY KUBBIX CHJI (LIEHTP TSHKECTH
(DU3NYECKOTO MasiTHUKA MOKET MTOAHATHCS TOJIBLKO Ha BBICOTY, PABHYIO
r1yoOuHe ero najeHus ). I1oap3ysachk 3TUM NpUHIKUIOM, [ FOMTeHC peru
3a7a4y O [IEHTPE KoJaeOaHus MasiTHUKA — IIEPBYIO 3a/1a4y JUHAMUKHU
CHUCTEMbI MATEPUAIIBHBIX TOUYEK. MICXOd U3 UIeU COXPAHECHUS KOJIMYECTBA
JIBYKEHUSA, OH CO3/aJI OJIHYIO0 TEOPHUIO yAapa YIIPYTrUXx LIapoB.




Ucaak Heroron (1643-1727)
OCHOBATeEJb KJIAaCCHUYECKON
MEXAaHUKU

Hcaak HprOTOH, aHITIMMCKUIA MAaTEMATUK, MEXAHUK, ACTPOHOM U
(bU3UK, co3aaTeNb KJIACCUUECKOM MEXaHUKH, WieH (1672) u
npe3uaeHT (¢ 1703) JIoHJ0HCKOTO KOPOJIEBCKOTO OOIIECTRA.
dyH1aMeHTaJIbHBIE TPYIbl «MaTeMaruyeckue Havyasa
HatypainbHou punocopum» (1687) u «Onrtukay (1704).
Pazpaboran (He3aBucumo ot I. JIelioHuIa)
muddepeHanbHOe U MHTETPpAIbHOE UcUHCIICHUs. OTKPBLIT
IUCIIEPCUIO CBETA, XpPOMATUUECKYIO adeppalnio, UCCIeI0Bal
UHTEPPEPEHIINIO U AUPPAKIINIO, pa3BUBAII KOPITYCKYISPHYIO
TEOPHUIO CBETA, BHICKA3aJl TUIIOTE3Y, COYETABIIYIO
KOPITYCKYJISIPHBIE U BOJTHOBBIE IIpecTaBieHus. [loctponn
3epKaJIbHBINA Teneckon. ChopMyarupoBal OCHOBHBIE 3aKOHBI
KJIACCUYECKOW MeXaHUKHU. OTKPbLI 3aKOH BCEMUPHOTO
TATOTEHMS, J1aJl TEOPHUIO JBUKEHHSI HEOECHBIX TEJ, CO3/1aB
OCHOBBI HEOECHOM MexaHUKU. [IpocTpaHCTBO M BpeMs CUUTAI
a0comoTHBIMU. PaboTel Hhr0TOHA HAMHOTO ONepeauIn
00U HAyYHBIN YPOBEHb €r0 BPEMEHH, ObLITM MAJOTIOHSITHBI
COBPEMEHHHKAM.




3aKOH BCEMHUPHOI'0 TATOTEHUSA

Cwia F B3aMMHOIO MPUTSKEHUS
MaTepHaJIbHBIX TOYEK ¢ MaccaMu m1 u
m2 HaXOIAILIUXCI HA PACCTOSHUU T APYT
OT JIpyra, paBHa.

F= Gml m2/12, rtne G —
rpaBUTALIMOHHAS TOCTOSIHHAS.




IMEPBBIN 3AKOH HHLIOTOHA

o CyIlECTBYIOT TaKHUE CUCTEMBI OTCUETa (HA3bIBA€MBbIE
UHEePUUATbHBIMU), OTHOCUTEIBLHO KOTOPBIX JH000€
TE€JIO, HE B3aMMOJICHCTBYIOIIIEE C IPYTUMU TEIaMH,
JABUKETCS PABHOMEPHO M IIPSIMOJIMHEMHO




BTOPOMU 3AKOH HBIOTOHA

o Ecnu macca tena nocrosHHas (m = const), TO cuia
paBHA MPOU3BEICHNUIO MACChI T€JIa HA YCKOPEHHUE:

—_—

F=ma

o B oOmiem ciydae cuna paBHa IIPOU3BOJHOM OT

HMITYJIbCa TCJIa IIOCTOSHHOM MacChl m I10 BPCMCHMU.

F=(mv)’=d(mv)/dt




TPETUU 3AKOH HBIOTOHA

e JIBa TE€na EHMCTBYIOT APYT HA JIpyra ¢ CUJIaMu,
PABHBIMH 110 MOJYJIXO ¥ HAIIPABJICHHBIMH BIIOJIb
OJTHOM MPSIMOM B IPOTHUBOIIOJIOKHBIX
HaIpaBJICHUSIX:

F=-F

12




TAKWM ObPA3OM, I1EPB]
HBIOTOHA YCTAHAB/J]

CYIHECTBOBAHUE V¥

511 3BAKOH
MBAET
IEPIIUAJIBHBIX
CUCTEM OTCUYETA, BTOPOU U
TPETUU 3AKOHBI HBIOTOHA

BbBITOJIHAIOTCA TOJIBKO B OTHUX
CUCTEMAX OTCHETA. 9T 3AKOHDI

HE IIPUMEHWMBI JIJIA,
ObbLEKTOB OUEHL MA
PASMEPOB, KAK ATOMbDI, 1 1
JIBMKEHUAX CO CKOPOCTAMU

IX

MOKEHN A

4

bJIM3KNUMHU K CKOPOCTAM CBETA.
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PASBUTUE MEXAHHWKHU B XVIII

BEKE 0

s K koHuy XVII B. OCHOBbLI MexaHuKK1 Obinn
obcTosaTenbHO pa3spaboTaHbl. Ecnn gpeBHME Beka
cuuTaTb npegbictopnen mexaHumkm, 1o XVIl B.
MOXHO paccmaTtpuBaTb Kak nepuon co3gaHus ee
OCHOB.

s Pa3Butne metogos mexaHukm B XVIII B.. B XVIII B.
NoTpebHOCTN NPON3BOACTBA — HEOBXOAMMOCTb
N3y4eHUs BaXKHEULLNX MEXaHN3MOB, C O4HOU
CTOPOHbI, U Npobnema asmxeHns 3emnum u J1yHol,
BbIABUHYTas pasBMTMEM HEOECHOW MeXaHUKu, C
OPYron, - NPMBENM K Co34aHnIo 0bLWuUx NpMemos
peLleHnst 3aga4y MexaHUKu matepuanbHOW TOUKMU,
CUCTEMbI TOYEK TBEPAOrO Tena, pa3BuTbIX B
“AHanuTtunyeckomn mexaHuke” (1788 r.) XK.
Narpanxa (1736 — 1813

K. Jlanrpax




OuHamuka dunepa (1707-1783)

o DUIJIEP Jleonapy (1707-83), MaTeMaTHK, MEXaHHK,
bu3uk 1 acTpoHoM. I1o mpoucxoxKaIeHUIO MIBEHIapel.
B 1726 obu1 npuriamieH B [lerepoyprekyro AH u
nepeexaii B 1727 B Poccuro. bern agbpronkroMm (1726), a
B 1731-41 u ¢ 1766 akanemukom IlerepOyprckoit AH
(B 1742-66 nHOCTpaHHBIN MTOYETHBIN WieH). B 1741-66
paboran B bepiune, yien bepannckoin AH. Ditnep —
y4YEHbI HEOOBIYaHHOM IITUPOTHI HHTEPECOB U
TBOPYECKON MPOAYKTUBHOCTH. ABTOp cB. 800 padoT mo
MaTeMaTH4YeCKOMY aHaau3y, JuddepeHInanibHOou
r€OMETPUH, TEOPUU YUCEIT, TPHUOIMKECHHBIM
BBIYHCIICHUSIM, HEOECHON MEXaHHKE, MaTeMaTHUIeCKOMI
(bHU3HUKE, ONTUKE, OATTUCTHUKE.




JI. Duep - OCHOBOIIOJIOXKHUK MEXAHUKHU TBEPJOTO Tena. Emy
IPUHAJICKUT OOLIETPHUHATHIN METOJI KHHEMAaTHUE€CKOrO OIMCaHUS
JIBUKECHUS TBEPJIOTO TeJIa TP MOMOIIH TPEX SMIEPOBBIX YIIIOB.
dyHIaMEHTAJILHYIO POJb B JaJIbHEHIIIEM pa3BUTUM JUHAMMUKHU U
MHOTHX €€ TEXHUYECKUX NPUIIOKEHUN ChITPAIN YCTAHOBICHHBIC
DilnepoM OCHOBHBIE AU epeHIInaIbHbIC YPAaBHEHUS BpaIllaTeIbHOTO
JIBUKECHUS TBEPJIOTO TeJIa BOKPYT HEMOJIBHMKHOIO [IEHTpa. DUJiep
yCTaHOBUJI JIBa MHTErpajia: MHTerpajl MOMEHTA KOJIMYECTB JIBUKCHHUS

A2w2x + B2w2y + C2w2z =m

Y UHTETPAJT )KUBBIX CHJI (MHTETpasl SHEPTHH )

Aw2x + Bw2y + Cw2z = h,

rae m 1 h — npousBoabHBIC HocTOsIHHBIE, A,B 1 C — IJ1aBHBIC MOMEHTBI
MHEPLIMH TEJa IS HEMOJABMI)KHOM TOUYKH, @ WX, WY, WZ — IPOEKIUHU
YIJIOBOM CKOPOCTH TEJIa HA INIaBHBIE OCH MHEPIIMH TEA.

OTH ypaBHEHUS ABUJIMCH AHATUTUYECKUM BBIPAKEHUEM OTKPBITON UM
TEOpPEMbl MOMEHTOB KOJIMYECTBA JBM)KCHHUS, KOTOpas MPEICTaBIsSCT
co00¥1 HEOOXOAUMOE JOTIOJTHEHHUE K 3aKOHY KOJIMYECTBE JIBUKCHMUS,
chopmynupoBaHHOMY B 0011eM Buje B “Havanax” HproToHa .



OTN ypaBHEHNSA ABUMNUCb aHaNUTUYECKUM BblpaXXeHNeM
OTKPbLITOM UM TEOPEMbI MOMEHTOB KONMMYECTBA ABUMKEHUS,
KoTopaa npeacTtaBnseT cobon Heobxoammoe O0MOoSIHEHUE K
3aKOHY KONMMYeCTBE ABMXEHUS, CPOPMYNMPOBAHHOMY B OOLIIEM
Buae B “Havanax” HetoToHa. B “MexaHuke” Snnepa gaHa
brnnskas K COBpeMeEHHON (POPMYIIMPOBKA 3aKOHA “KUBbIX CUN”
ansa cnydas npaMoriIMHENHOIO ABMXEHUSA U OTMEYEHO Hannume
Takux ABMXEHUN MaTepmanbHOU TOYKN, NPU KOTOPbIX U3MEHEHNE
XXMBOW CUMbl NpU nepexoae TOYKN N3 O4HOrO MoSIOXKEHUS B
apyroe He 3aBUCUT OT OOPMbl TPAEKTOPUN. DTUM ObINO
NOS0XEHO Ha4yano NOHATUS NOTEHUMANbHOW 3HEPTrUN. dUnep —
OCHOBOMOMOXXHUK r’MapomMexaHukn. im obinu gaHbl OCHOBHbIE
YPaBHEHNA AUHAMUKU naeanbHOW XXNOKOCTU; eMy NMPUHAONEXNT
3acrnyra co3gaHusa OCHOB TeopuKn Kopabrns u Teopmn
YCTOMYMBOCTU YNPYIrNX CTEPXKHEN; DUNEP 3anoXKmni OCHOBY
Teopumn pacyeta TypobuH, BbiBeasl TYpOMHHOE ypaBHEHUE; B
NPUKNagHON MeXaHUKe nmsi dnnepa cBA3aHo ¢ Bonpocamm
KNHEMATUKN OUTYPHBIX KOSEec, pacyeTa TPEHUA MeXay KaHaToM
N LLKNBOM N MHOTMMU OPYrUMM.




Pa3Butne mexaHUKu BO BTOPOU
nonosuHe XVIll Beka.

OOHUM 13 BaXXHEULLUX MPUNOXKEHNN HBIOTOHOBCKOM
TEOPUN TATOTEHUSA SBUSICHA BOMPOC O dourypax
paBHOBECUSA BPaLLALLMXCA XUOKUX MaAcC, YaCcTuLbl
KOTOPbIX TArOTET APYr K ApYrYy, B YAaCTHOCTU O
dourype 3emnun. OcHoBblI TEOPUN paBHOBECUS
BpaLlaroLWmnxcst Macc obinin n3noxeHol HblOTOHOM B
TpeTben kHure “Havan’. lNpobnema guryp
paBHOBECUA U YCTONYMBOCTM BpallaroLlencs
XUOKOW Macchl Ccbirpana 3Ha4YnuTenbHy porb B
pa3BUTUN MexaHnKn Bo BTopoun nonosunHe XVIII B.



OTKpbITNA JIOMOHOCOBA

cckuit yuenbiii M. B. JlomonocoB (1711 — 1765) BeICOKO
HYBaJl 3HAYCHUE MEXAHUKHU JIJIS €CTECTBO3HAHUS, (DUBUKU U
dbunocopuu. EMy npuHaajiexxuT MaTepuaIMCTUYECKasi TPAKTOBKA
MPOIIECCOB B3aMMOJAECHUCTBHS JIBYX TEJI: “KOIJIa OJTHO TEJO
YCKOPSIET IBUKEHHE APYTOro U COOOIIAET €My YaCTh CBOETO
JIBUKEHUS, TO TOJIBKO TaK, UYTO CaMO TEPSET TAKYIO K€ YaCTh
nBukeHUs . OH SIBJISIETCSI OJJTHUM M3 OCHOBOIIOJIOKHHUKOB
KUHETUYECKON TE€OPHUU TEIUIOTHI U Ta30B, aBTOPOM 3aKOHA
COXpaHEHUs dHEpruu u ABrxeHus. [IpuBenem ciosa JIomoHocoBa
u3 nucbma Ditnepy (1748 r.): “Bcee uzmenenus, ciayqarommecs B
PUPOJIC, MPOXOJAT TaK, YTO €CJIM YTO-TM00 MPUOABUTCS K UEMY-
1100, TO CTOJIBKO K€ OTHUMETCS OT 4ero-To Apyroro. Tak,
CKOJIBKO K KaKOMY-HUOYIb TEJy IPUCOCAUHUTCS MAaTEpUH,
CTOJIBKO € OTHUMETCA. JIOMOHOCOB BIIEPBBIC MPEACKA3AT
CYIIIECTBOBAHHME a0COIFOTHOTO HYJIS TEMIIEPATYPhI, BEICKA3aJl
MBICJIb O CBSI3M DJICKTPUUECKUX U CBETOBBIX SIBJICHUH. B
pe3ysibTare ACATEIbHOCTH JIOMOHOCOBA U Diliepa NOSBUIIUCH
NEPBBIC TPY/Abl PYCCKUX YUEHBIX, TBOPUECKHU OBJIAJICBIINX
METOAaMH MEXaHWKHU U CLIOCOOCTBOBABIIIMX €€ JaJIbHEUIIIEMY
Pa3BUTHIO.

M.JIoMOHOCOB




[MpUHUMNBbI ANHAMUKHU
HecBOoOOAQHOU CUCTEeMbI

o lcTopusa cosgaHusa auHamMmkmu HeCBODOOHOW CUCTEMbI CBSI3aHa C
pPasBUTUEM MPUHLMNA BO3MOXHbIX NepeMeLLeHNI, BbipaXkatoLLm
obLme ycnoBus paBHOBECUSI CUCTEMbBI. ITOT NPUHLMN ObIN
BnepBble NPUMEHEH ronnaHackmum ydeHolM C. CteBnHOM (1548 —
1620) npn paccmMoTpeHnn paBHoBecuda bnoka. anunen
cdhopmynuposan npuHUMn B BUAE “30n0TOro npasmna’
MEXaHMKWN, COrnacHO KOTOPOMY “4TO BbIUFPbLIBAETCA B CuUne, TO
TepsieTcda B ckopocTn”. CoBpeMeHHasi popMynnpoBKa npuHumuna
obbina gaHa B koHUe XVIII B. Ha ocHoBe abcTpakuum “naeanbHbIX
CBA3en”, oTpaxatoLwux npeacrasneHmne ob “naeanbHon”
MaLlMHe, NULWEHHOW BHYTPEHHUX NOTEPb HA BPEOHbIE
COMPOTUBIIEHUSA B NepeaaToyHOM MexaHmname. BeirnsggnT oHa
criegyowmnm obpasom: ecrnn B NONOXKEHNN N30STMPOBAHHOIO
paBHOBECUA KOHCEPBATUBHOM CUCTEMbI CO CTaLlMOHAPHbLIMU
CBA3AMW NOTEHUMarnbHaga 3HEPrns UMeeT MMHUMYM, TO 3TO
NonoXeHne paBHOBECUS YCTOUYNBO.




Co31aH10 TPUHIMIIOB JHHAMHUKH HECBOOOIHOM
CHUCTEMBI CIIOCOOCTBOBAJIA 3a/1a4a O ABMKCHUY
HECBOOOJHON MaTeprualIbHON TOYKH.

L X X
R
o0
L

MarepuanbHas TOUKa Ha3bIBA€TCS HECBOOOIHOM,

€CJIM OHA HE MOKET 3aHUMAaTh ITPOU3BOJILHOTO
IIOJIOKEHUS B IPOCTPAHCTBE. B 3TOM Ciryyae
npuHIuIl /I’ AiramOepa 3By4UT CIEAYIOIIUM
o0pa3oM: AEHCTBYIONIME HA ABUKYIIYIOCS

MaTepHAJIbHYIO TOYKY AaKTUBHBIEC CUJIbI M PEAKIIUU

CBSI3€H MOXXHO B JIFOOOM MOMEHT BPEMEHHU
YPaBHOBECHUTH JOOABICHHUEM K HUM CHJIbI
MHEPIIUMN.




Kozed JIyu Jlarpanx (1736-1813)

=  ODpaHIy3CKHUil MATEMATUK U MEXAHUK, THOCTPAHHBIU
nodeTHbIN wieH [lerepoyprekoit AH (1776).

= ABTOp TPYZOB 0 BAPUALTUOHHOMY UCUYUCIICHUIO, TIIE
UM pa3pab0TaHbl OCHOBHBIEC TTOHSITHS U METO/IbI,
MaTeMaTHYeCKOMY aHaJIn3y, TCOPUHU YUCE, aareope,
muddepeHnanbHbIM YpaBHEHUSIM. B TpakTaTe
«AHanutnyeckas Mexanuka» (1788) B oCHOByY
CTATUKH TTOJI0XKUJT PUHIIUIT BO3MOXKHBIX
MEPEMEIIICHNM, B OCHOBY IMHAMUKHA — COYE€TAHUE
ATOTO MpUHIIUNA ¢ puHIUNOM J['Amamobepa
(mpunuun ' Anambepa — Jlarpanka), npuaan
ypPaBHEHUSIM JIBMKEHUS (GOPMYJITy, Ha3BaHHYIO €ro
MMEHEM. YpaBHEeHUE JlarpaHxa uCIoIb3yeTcCs B
TUJPOAMHAMUKE M 00IIe MexaHuke. Ero counHeHus
10 MaTEMATUKE, aCTPOHOMHUH U MEXAHUKE
CcOCTaBysAOT 14 TOMOB.




DopMyJIa KOHCYHBIX IPUPAIIICHUH
Jlarpan:ka

o (popmyna anddpepeHymanbLHoro
NCUYNCNEHNSA; OaeT CBA3b Mexay
npupawieHnem pyHkumm f( x) n 3Ha4eHnaMu
ee Npon3BOaHOMN.

t( £)-f( @)=( b- a)f(¢)



Urorm passuruss Mmexanuku B XVI1II
BEKe

AHanntun4yeckasa mexaHuka” JlarpaHxa nogBena ntor
OOCTWMXKeHUAM TeopeTnveckon mexaHmkm XVIII B. n
onpegenuna criegywwme rnaBHble HanpasneHnsa ee
Pa3BUTUA:

e 1) pacwumpeHmne NoHATUSA cBA3EN N 00obLLEHNE
OCHOBHbIX YPaBHEHU OAUMHAMWUKN HECBODOOHOM
CUCTEMbI O HOBbIX BUOB CBSA3EU;

o 2) (bopmynupoBKa BapnaLMOHHbIX NMPUHLUMMNOB
OVHaAMUKN 1N NPUHLUMNA COXPaHEHNA MeXaHUYeCKOU
aHepruu,

o 3) pa3paboTka MeTOO40B MHTErPUPOBAHUS
yYpaBHEHUN OANHAMUKN.




OCHOBHBIC OTKPBITHSA B MeXaHuke XIX u
Hayaja XX BB.

B cepenune XIX B. 0611 chOpMyTHpPOBaH MPUHIIAT COXPAHCHUS YHEPTUU: TS
1000 (PU3NUECKON CUCTEMBI MOKHO ONPE/ICTUTh BETUYMHY, HA3bIBAEMYO
DHEPIUEU U PABHYIO CYMME KUHETUUYECKOM, MOTCHUINAIBHOM, DIIEKTPUUECKOU U
APYTUX DHEPIUMU U TEIUIOTHI, 3HAYEHUE KOTOPOM OCTAETCS MOCTOSHHBIM
HE3aBUCHUMO OT TOI'0, KAKME U3MEHEHUS IPOUCXOAAT B CUCTEME

3HAYUTEIIBHO YCKOPUBIIANCA K Hadairy XIX B. mponecc co3qanust HOBBIX
MAIlIUH U CTPEMJICHUE K JAIIbHEHILIEMY UX YCOBEPILIEHCTBOBAHUIO BBI3BAJIU B
IIEPBOM YETBEPTU BEKA IMOSBICHUE IPUKIIAJHOMN, NI TEXHUYECKON, MEXaHUKU

B cepenune X VIII B. Bo3HukiM, 1 B XIX B. MOTy4rJiv pa3BUTHE HOBBIE OOIIIHE
IMIPUHLIMUIIBI TUHAMUKYA — BApUALMOHHBIE IPUHLUAIIBI.

B XIX u nauane XIX BB. ObLIH 3aJI0KEHBI OCHOBBI IBYX BOXKHBIX Pa3eoOB
TUIPOAUHAMUKA: JUHAMUKU BA3KOU KUJIKOCTU Y Ia30BOM TUHAMUKH.




OcHoBHEIE TTpo0OIEeMBbI MexaHuknd XIX-XX Beka.

Kpynaenmummuy npoOiieMaMy JTUHAMUKH,
IIOCTAHOBKA U PEIICHUE KOTOPBIX OTHOCATCH,
IJIaBHBIM 00pa3oM, K XIX B., SIBISIOTCS:
IBUKECHUE TAXKEIIOT0 TBEPAOTO TEJIA, TEOPUS
YIOPYTOCTH, PABHOBECUA U JIBUKCHUSA, A TAKXKE
TECHO CBSI3aHHAs C YTOM TEOPHUEH 3ajaya O
KOJ€O0aHUSIX MaTeprUaJlbHON CUCTEMBI.



M.B.Octporpaackuii (1801-1861)

Poccuiicknii MaTeMaTHK U MEXaHUK, aKaJeMUK
ITerepOyprckoii AH (1830),0ctporpanckuii
chopmynupoBai oOmuii BapualiOHHbIN
MIPUHIIMII )11 HEKOHCEPBATUBHBIX CHUCTEM.
Tpyasl 110 MaTEMaTHYECKOMY aHATU3Y,
MareMaTuyeckoil pu3nke, aHaITUTUYECKOU U
HeOeCHOM MEXaHUKE, TUAPOMEXaHUKE, TCOPUH
yIPYTOCTH, OATIIIMCTUKE




OtkpeiTusg OCTpOrpagcKoro B 00J1acCTH
MEXaHMKU

* OH nepBbIi paCCMOTPEN CBSI3H, 3aBUCAIINE OT BPEMEHU, BBEI
HOBOE ITOHATHE O HEYJIEP)KUBAIOIIUX CBA3SX, T. €. CBI3SX,
BBIPXKAIOIIMXCS aHAJIMTUYECKH IPU ITIOMOIIN HEPaBEHCTB, 1
00001I1JI HA CITydal TaKOro poja CBSA3EH MPUHIIMIT
BO3MOXKHBIX IEPEMEIICHUI U 00I1ee YpaBHEHHE TUHAMUKHU.

e OcTporpajackoMy OpHUHAIJICKHUT TAKKE IPUOPUTET B
paccMoTpeHuH T GHEePEHIIUATBHBIX CBI3EH, HAKIaIbIBAFOIIINX
OrpaHUYECHHUS HA CKOPOCTH TOUYEK CHCTEMBI; aHAIMTUYECKU
TaKHUE CBSA3U BBIPAKAIOTCS MPHU MOMOIIU HEMHTETPUPYEMBIX
nuddepeHnaabHbIX PABEHCTB WJIM HEPABEHCTB.

 IIpennoxun npuiaoxkeHue K npuHnuny /1’ Aimamoepa, K
CUCTEMAaM ITOJIBEPKEHHBIM JICHCTBUIO MTHOBEHHBIX U
MUMITYJIbCHBIX CWJI, BO3HUKAIOIIMUX ITPHU JCMCTBUU HA CUCTEMY

yJIapOB.




OTKpbITUA Knpxroda (1824-1887)

OnuH U3 co3aaresel CIIEKTPaIbHOTO aHaIn3a,
['ycraB Kupxrod cran aBTopomM METOJIa pacuera
TOKOB B PAa3BETBJICHHBIX JJICKTPUYECKUX LETISX,
ObLT OJHUM U3 KPYITHEHIINUX (PU3UKOB U
nexaroroB konna 19 seka. Unen bepnunckonn AH
(1874), unen-xoppecnoneHT [leTepOyprckoi
AH (1862). Kupxrodgom ObuIH MpeIsIOKEHbI
OCHOBBI TEOPUU JIBUKECHUS TBEPJAOTO TEJIA B
ujicaibHOM kuaKkocTH B 1869 romy. Kpome
MEXaHUYECKHUX OTKPBITUH, OH CHOPMYIMPOBAI
OJINH U3 BaXXHEUIIINX 3aKOHOB O TEILIOBOM
W3JIyYCHUHU U BBEJ OHATHE a0COJFOTHOM YEPHOM
IIpbI (pUCYHOK crpaBa).Ero «Jlekiuu no
MaTreMaTU4eCcKoi (PU3NKE» ChIrpajiid OOJBIIYIO
pPOJIb B Pa3BUTHUH TEOPETUUECKON (PUBUKHU.




OJxcnepuMeHT JKana-bepaapa dyko
(1819-1868)

« DJkcnepumeHT JKaHa-bepHapa-Jleona
dyko, MpoBeAEHHBIN B 1851 roxy.
dpaHIy3cKUM (PU3UK
AKCIIEPUMEHTAJIbHO J0Ka3aJjl
BpaIllCHUE 3EMJIM BOKPYT OCH C
ITIOMOIIBIO 67-METPOBOIO MAsITHHUKA,
MOABEIIICHHOIO K BEPIIIMHE KyMoJa
napuxkckoro Ilanteona. IlogoOHBIM
MasiTHUK J0 HEIaBHETO BPEMEHU
MOXKHO OBLIO YBUAETH B IleTepOypre
B McaakneBcKoM coOope.




» Konebanus masTHrka OyKO 3aBUCUT OT
TOIr'0, KaK OHM OB BO30Yy:KJIeHBI. Eciau
MasITHUK OTKJIOHUTh HA MaKCHUMaJIbHbBIN
yTOJI, a 3aTE€M OTIYCTUTH €ro 0e3
Ha4YaJbHON CKOPOCTHU , TO MAaATHUK OyaeT
K0J1€0aThCsl, KaK M300pakKeHO Ha BEpXHEM
anuManuu. CKOpOCThb JBHKCHUS
MasiTHUKA B IMOJIOKEHUH MaKCUMAaIbHOTO
OTKJIOHEHMS Oy/IET paBHA HYIIO

HecKoIbKO MHOU XapaKTep TPAEKTOPUHU
MOJIYYUTCS, €CJIM MAITHUK IIPUBOJIUTCA B
NBYXKEHHUE KOPOTKUM TOJIYKOM U3
MTOJIOKEHHUS] PABHOBECUA. DTOMY CIIyYarO
COOTBETCTBYET HUKHASA aHUMAIUS.
CKOpPOCTh MasiTHUKA B MOJOXKECHUHN
MaKCUMAaJIbHOTO OTKJIOHEHUSA
COOTBETCTBYET CKOPOCTH BpAICHUSA
3eMJIM Ha IIUPOTE HAOTIOICHUS.

i



OOBIT ¢ MaTeEMaTUYECCKUM MasITHUKOM

MaremMaTH4eCKUM MasTHUK — MaTCpHruaJibHAs TOYKA, COBCpIIArOIIas 1moJg ,HGfICTBI/ICM CHJIbI
TSKECTHU KojieOaTeIbHbIE ABUKCHMUA. HpI/I6JII/I)KCHHO TaKO MasiTHUK MOXKET OBITh
OCYIICCTBJICH B BUAC TAXKCIIOTO I'Py3a JOCTATOYHO MAJIbIX PAa3MEPOB, ITOABCIICHHOI'O HA
HHUTHU.







OnHOM U3 BaXKHEHIIMX MPOOJIEM MEXaHUKH SIBIISICTCA 3a7a4a
00 YCTOMYHMBOCTH PAaBHOBECHS U ABUKECHHUS MaTepHUAIbHBIX
cucteM. IlepBas o011as Teopema 00 YCTOMYHUBOCTH
PABHOBECHS CUCTEMBI, HAXOAAIEHUCH 1O JIECUCTBUEM
000OIIEHHBIX CHUJI, IIPUHAIICKUT JlarpaHxy U U310KEHa B
“AHanuTnyeckor MexaHuke” . CornacHo 3TOM Teopeme,
JOCTATOYHBIM YCIIOBHEM PABHOBECHS SIBIACTCS HAIUYHUE B
MTOJIO’KEHUH PABHOBECHUS MUHUMYMa ITOTECHIIMAJIBHON
SHEPTrur. MeToa MajbIX KoJeOaHuH, MPUMEHECHHBIM
JlarpansxkeM 1Sl I0Ka3aTeabCTBA TEOPEMBI 00 YCTOMYMBOCTH
PABHOBECHS, OKA3aJICs IJIOAOTBOPHBIM JJI UCCIIENOBAHUSA
YCTOWYMBOCTH YCTAHOBUBIIUXCS ABMkEHUU. B “Tpakrare 00
YCTOMYMBOCTH 3aJaHHOTO COCTOSTHUS JIBUKCHUS
aHIJIMKACKOTO ydyeHoro J. Payca, onyonukoBanHoM B 1877 .,
MCCJIEIOBAHNE YCTOMYMBOCTH METOJIOM MaJlbIX KOJICOAHUIM
OBLIO CBEJICHO K PACCMOTPEHHUIO PaCIpeICICHUS KOPHEH
HEKOTOPOTO ““XapaKTEPUCTUYECKOTO YPAaBHEHUS U YKA3aHbI
HEOOXOAUMBIC M JOCTATOYHBIC YCIOBHS, IIPH KOTOPBIX 3TH
KOPHH UMEIOT OTPULIATEIbHBIC BEIICCTBEHHBIC YACTH.




Mexanuka B Poccuu u CCCP

. MexaHuka B 10peBOIIOIIMOHHON Poccuu, Oaromaps miaoa0TBOPHOM
Hay4yHOU nestensHocTd M. B. Octporpaackoro, H. E. XKykosckoro, C. A.
Yarmeiruna, A. M. JlsnynoBa, A. H. Kpeuiosa u gpyrux, goctunia
OOJIBIIIMX YCIIEXOB U OKa3ajiach B COCTOSHUHU HE TOJIBKO CITPABUTHCS C
3aJ1a4aM¥, BBIJIBUHYTBIMU NEPE]l HEW OTEYECTBEHHON TEXHUKOU, HO U
CIIOCOOCTBOBATh Pa3BUTHUIO TEXHUKHU BO BCeM Mupe. Tpynamu “oTia
pycckoit aBuanun’” H. E. JKyKoBCKOro ObLIM 3aJ105)KE€HBI OCHOBBI
a’pOJIMHAMUKY M aBHAIMOHHOM Hayku B 11esioM. Pabotel H. E. XXykoBckoro
u C. A. HanipirnHa UMENIM OCHOBHOE 3HAYCHUE B PA3BUTUHU COBPEMEHHOM
rugpoaspomexaHukd. C. A. YalibIrMHY NPUHAJICKUT (PYHIAMEHTAIbHOE
UCCJIEIOBAaHUE B 00JIACTH ra30BOM IMHAMMKH, YKa3aBIlIee HAa MHOTHE
JECATKH JIET BIEPE/l MYTH Pa3BUTHS a3POAUHAMUKHU OOIBIINX CKOPOCTEMN.
Pabotsl A. H. KpbuloBa 110 T€OprUH YCTOMYMBOCTH KauKy KOpaOJyis Ha
BOJIHEHU U, UCCIIEAOBAHNUS 110 BOIIPOCAM IIJIABYYECTH UX KOPITYyCa, TEOPHUS
J€BAAIIMU KOMITACOB ITIOCTABUIIN €T0 B PSAJI OCHOBOMOJIOKHUKOB
COBPEMEHHOU HAayKH O KOPaOJIECTPOCHUH.




H.E.XKyxoBckuii (1847-1921)

PoccuncKkuy yueHbId, OCHOBOIIOJIOKHUK COBPEMEHHOU
arpoauHamMuKHy, wieH-koppecronaeHt PAH (1917; unen-
xoppecnonieHT [TerepOyprckoit AH ¢ 1894). Tpyasl no
TEOPUM aBUAIIMHU, MHOTHUE UCCIICAOBAHUS 110 MEXAHUKE
TBEPAOTO Teja, ACTPOHOMUM, MAaTEMATHUKE,
TUJPOANHAMUKE U THUPABIUKE, IPUKIIATHON MEXaHHKE,
TCOPHUU PETYIIMPOBAHUS MAIIIMH U MEXaHU3MOB U JIp.
Y4acTHUK co3/1aHus A3pOJUHAMUYECKOTO MHCTUTYTA B
Kyuuno, noxg Mocksoit (1904), u ap. Opranuzarop u
nepBbIi pykoBoauTenb (¢ 1918) LlenTpanbHoro
asporusipoguHaMudeckoro naerutyta (LIAT'H).

Psn uccnenoBanuii JKyKOBCKOT0 ObLT ITOCBAIIEH TEOPUHU
JIBUKECHUS TSKEIIOTO TBEPJIOTO TEJIa BOKPYT
HENOJIBM)KHOM TOYKH, MPUYEM 3TH UCCJICIOBAHUS ObLIN
3aMedaTeSIbHbl MIPUMEHEHHBIM B HUX T€OMETPUYECKUM
MeTonoM. MHOro BHUMaHus JKyKOBCKHAM yIEIUIT
npooOieMe YCTOMUYMBOCTH JIBMKeHUs. Eif Obli1a moCBsIlcHA
€ro IoKTopckasa auccepranusa «O MPpOYHOCTH IBUKCHUS
(1879, uznana B 1882), mociayKuBIIasi OCHOBOM Il
UCCJIEIOBAHUSA YCTOMYMBOCTH a3pOIJIAaHOB B BO3/IYXE.
Heckonbko paboT ObLIO MOCBSIIEHO TEOPUHU THPOCKOIIOB.



B 1882 u 1886 B cBsA3U C BBIJIBUHYTOH TOIJIa TEXHUYECKOM MPpOOIeMOi
CO3/IaHUsI CYJIOB C PEAKTUBHBIMU ABUKUTEISAMU JKyYKOBCKUN a1 METO/IbI
pacyera BO3JACUCTBUSA HA COCY BTEKAIOMIEW B HETO U BHITCKAIOIIECH U3 HETO
xuakoctu. K pabotam mo rugpoMexaHuKe OTHOCUTCS UCCIIEIOBAHUE MO
TEOPHUH KaYKU MOPCKHUX CyI0B. BakHBIM BompocaMm TMAPOIUHAMUKH ObLIA
MOCBSIIEHA Marnucrepckas auccepranus KykoBckoro «Knnemaruka
KuJKoro tena» (1876), B KOTOpoi OH MPEI0KUI F€OMETPHUUECKYIO
TEOPHUIO ABHXKEHUS U3MEHIEMOU CUCTEMBI. HEKOTOpBIE pe3ybTaThl
OOIIIMPHOTO UCCIEAOBAHUS MO THApoMeXaHuKe «O JIBUKEHUU TBEPIOTO
TeJla, UMEIOIIEro MOJ0CTH, 3alI0OJTHEHHBIE KalleIbHOM KUAKOCThIO» (1885)
ObLIM MO3/THEE UCIIOIb30BAHBI IPU PEUICHUN KOCMOTOHUYECKHUX MPOOJIEM.
B 1886 JKykoBckuit co3gai cBOM Kypc «JIeKnu 1o ruApoIMHaAMUKE,
OKa3aBIIUI OOJBIIOE BIUSHUE HA PA3BUTHUE ITOM 00JIACTH MEXAHUKH B
Poccun

XapaktepHas 11 JKyKoBCKOTO MpakTUYecKasi HallpaBJIC€HHOCTh HAyYHOIO
TBOPYECTBA 0COOCHHO OTYETIMBO MPOSIBUIIACH B €TI0 KJIACCUUECKUX
HCCJICAOBAHUSX MO THAPABIMKE. DTOT IUKJI ObLI CBSA3aH C BAXKHEUIICH
TEXHUYECKON MPOoOJIeMON BOJIOCHAOKEHUS KPYITHBIX TOPOJIOB.
NccnenoBanus JKyKoBCKOTo o (UIBTPAIIMU BIIOCICACTBUM OBLIHN C
OOJIBIIIMM YCIIEXOM IMPUMEHEHBI K BOIIPOCAM MEXaHUKH JI0OBIYH HEPTH.
TeopeTndeckre M SKCIIEPUMEHTAIBHBIE UCCICAOBAHMUS CI0KHOTO SIBICHUS
TUJIPABINYECKOIO yaapa no3Boiuian JKyKOBCKOMY JaTh 3aKOHYECHHYIO
TEOPHIO TUAPABIMYECKOTO TapaHa .



JIamynoB A.M. (1857-1918)

Crporast mocTaHOBKa 3a/1a4i 00 YCTOMYUBOCTH JIBUKCHUS M YKa3aHUE
HanOosee 00IIUX METOJIOB €€ PEIICHHUS, a TAK)KE KOHKPETHOE
PACCMOTPEHUE OTACIBHBIX BAKHEUIIIUX 33714 TCOPUM YCTOMYMBOCTH
npuHamiexar A. M. JISmyHOBY, U U3JI0KEHBI UM B (PyHAaMEHTAJIbHOM
counHeHunu “OO01mas 3a7a4a 00 ycTounBoCcTH ABMxkeHus (1892). m
OBLIO TaHO OINPEICICHUE YCTOMYMBOTO MTOJ0KEHHUS PABHOBECH S, KOTOPOE
BBITVISIAUT CJCTYIOIIUM 00pa3oM: €CJIU MPU JaHHOM T (paauyc chepbl)
MOHO BBIOpaTh TAKO€, CKOJIb YTOJHO MAJIOE, HO HE PABHOE HYJIIO 3HAYCHUE
h (HaanBHaH SHEPTHs), YTO BO BCE IMOCJICAYIOIICE BpeMs YacTUlla HE
BBIHICT 32 IIPE/ICIIbI chepnl panuyca r, TO TIOJIOKCHUE PABHOBECHS B
JTAHHOM TOYKE HA3BIBAETCS YCTOWMYMBBIM. JIAMyHOB CBsi3aj pELICHUE 3a/1a4U
00 YCTOMYMBOCTH C PACCMOTPEHUEM HEKOTOPBIX (PYHKITUMN, U3
COIIOCTABJICHHS 3HAKOB KOTOPBIX CO 3HAKAMHU MX MPOM3BOIHBIX IO BPEMECHHU
MOHO 3aKJIOYUTh 00 YCTOMYMBOCTH WJIM HEYCTOMYUBOCTHU
paccMaTpuBaEeMOro COCTOSTHUS IBUKeHUS (““Bropas Metona JIssmynosa™). C
IIOMOII[BIO 3TOTO MeTojia JISSMyHOB B CBOMX TeopeMax 00 YCTOMYHUBOCTH MO
IepBOMY TIPHONIKCHUIO yKa3all TPaHUIbI IPUMEHIMOCTH METOa MaJIbIX
KoJIEOAaHUM MaTepUATBLHONW CUCTEMBbI OKOJIO MOJIOXKEHUSI €€ yCToan/IBoro
paBHOBeECHS (BIIEPBBIC U3JI0KEHHOM B ““AHAIMTUYECKON MEXaHUKE
Jlarpanxa).




Jlunamuka B Poccun XVII B.

[Tocaenyroliee pa3BUTHE TEOPUU MaJIbIX KojiebaHnuii B XIX B.
OBLIO CBSI3aHO, ITTABHBIM 00Pa30oM, C YYETOM BIIMSIHUS
COIIPOTHUBIICHUM, IPUBOAAIINX K 3aTyXaHUIO KOJIeOaHUM, 1
BHEIITHUX BO3MYIIAIOIINX CHJI, CO3AIOIINX BBIHYXJICHHBIC
Kosie0aHus. Teopurs BRIHYKJICHHBIX KOJICOAHUN U YUYEHHUE O
PE30HAHCE MOSBIJIMCH B OTBET HA 3alIPOCHl MAIIMHHOM
TEXHUKHU H, B IIEPBYIO OUYEPEIb, B CBSI3U CO CTPOUTEIILCTBOM
KEJIE€3HOIOPOKHBIX MOCTOB 1 CO3/IaHUEM OBICTPOXOIHBIX
IMapoOBO30B. [[pyroi BaXKHOW OTPACIIBIO TEXHUKH, PA3BUTHE
KOTOPOH MOTPEOOBAIO MPUI0KEHUS METOJIOB TEOPUH
Koie0aHui, ObLIO perynsaTopocTpoeHre. OCHOBOMOIOKHUKOM
COBPEMEHHOM JTMHAMUKH IIPOIIECCA PETYIUPOBAHUS SIBJISCTCS
PYCCKHH y4eHBIM 1 nHXeHep M. A. BrimHerpaacKkum.




N.A. BeimHerpaackui (1831-1895)

Brimnerpaackuit Ban AsniexceeBuy (1831-95), poccuiickuii
TOCYIAPCTBEHHBIN JICATED U IpeATpuHuMareinb. B 1886-94
ITouetnsiii wieH IlerepOyprckoit AH (1888). 13 cembu
cBslIcHHUKA. MareMaruk, yaeHuK M. B. OcTporpajckoro.
OIUH 13 OCHOBOIOJIOKHUKOB TEOPUU ABTOMATUYECKOTO
peryJIMpoBaHus, OCHOBATEIb HAYYHOM IIKOJIbI 110
KOHCTpYHpOBaHHIO MamuH. B 1865-75 mpodeccop
MIPUKJIAAHON MAaTEMAaTUKU B MUXaWJIOBCKOM apTUILIIEPUNCKOU
akagemuu, B 1875-78 nupekrtop IleTepOyprckoro
TEXHOJIOTHYECKOTO MHCTUTYTA. OJHOBPEMEHHO € KOHIIA 1860-
X IT. 10 1878 CIIyKUJT HTH)XEHEPOM-MEXaHUKOM B [ JTaBHOM
APTUJIICPUICKOM YIPABICHUH, TE IO €T0 pa3padoTKaM ObLI
000pynoBaH OXTUHCKUN ITOPOXOBOM 3aBOJi, MEXaHUYECKHUE
mactepckue [lerepOyprckoro apcenaina.




B 1877 r. B pabote “O perynsitopax npsmMoro
NEUCTBUSA BBINIHETrPAACKUM BIIEPBHIE
cpopmynrpoBall HU3BECTHOE HEPABCHCTBO,
KOTOPOMY HOJIKHA YIOBJIETBOPATH YCTONYHBO
pabOoTarolas MallnHa, CHaOKEeHHas
PETYISITOPOM.




CCCP B Hauayie XX BE€Ka

JlanbHEHIIee pa3BUTHE TEOPHUH MAJIbIX KOJICOAHUM OBLIIO TECHO
CBSI3aHO C BO3HUKHOBEHUEM OTJIEIbHBIX KPYITHBIX
TEXHUYECKUX IMpoosieM. B XX B. 3a/1a4M 31€KTPOTEXHUKH,
PAAUOTEXHUKU, TCOPUU aBTOMATHYECKOIO PETYIUPOBAHUS
MAIIWH U TIPOU3BOJACTBEHHBIX MPOIIECCOB, TEXHUYECKOM
AKYCTHUKH W JIPYTHU€ BbI3BAJIU K )KU3HHU HOBYIO 00J1aCTh HAYKH —
TEOPUIO HEJIMHEHMHBIX KoJicOaHu. OCHOBBI 3TOM HAYKH OBLIN
3aJ105K€HBI B Tpynax A. M. JlanyHoBa 1 paHITy3CKOTO
maremaruka A. [lyankape, a jajibHeuIlee pa3BUTHE B,
pEe3yJBTaTe KOTOPOTO 00pa3zoBaiach HOBAsI, OBICTPO pacTyIIas
OVCIUIUIMHA, 0053aHO JOCTHUKEHUSM COBETCKUX YUYECHBIX.




A.H.KpsrioB (1863-1945)

Poccuticknii kopadliecTpOUTENh, MEXaHUK M MaTeMaTHK,
akagemuk AH CCCP (1925; akanemMuk
[TerepOyprckoit AH ¢ 1916, akagemuk PAH ¢ 1917),

I'epoii Coumanuctuueckoro Tpyaa (1943). YuacTHux

MIPOEKTUPOBAHUS U TIOCTPOUKU MEPBBIX PYCCKUX

JTUHKOPOB. Tpy/bl 110 TeOpUM KOpaodJisi, MAarHUTHBIX U

TMPOCKOTTMYECKUX KOMITACOB, apTUILIEPUH, MEXAHUKE,
MaTeMaTHhKe, UCTOpur Hayku. Co3man psaa
KOpaOEeJIbHBIX U ApTUILIEPUNCKUX MPUOOPOB.
T'ocymapctBennas npemusi CCCP (1941). Bca
nesTeabHOCTh KpbuioBa Oblila OCBAIICHA
IPUMEHEHHUIO COBPEMEHHBIX JOCTHKCHUH
MaTeMaTUKU U MEXaHUKHU K PEIICHUIO BaKHCHIIINX

TCXHNYCCKUX 3a1a4



MEIIEPCKNU VBan BacuibeBnu
(1859-1935)

Poccuiickuii yuensiid. IIpodeccop CaHKT-
IIeTepOyprckoro MOJIMTEXHUISCKOTO
nHCTUTYyTa (¢ 1902). Tpyabl mo MEXaHUKE TE
IIEPEMEHHOU MACCHI, CTABIIIUE TEOPETUYECKON
OCHOBOM pa3zpad0OTOK MHOTHX IPOOIEM
PEAKTUBHOM TEXHUKH — EMY pUHAICKUT
OCHOBOITOJIATar0Ias POJib B CO3JaHUU HOBOU
00JIaCTH TCOPETUYECKON MEXAHUKH —
ITWHAMUKHU NIEpEMEHHOM Macchl. B 1897 1. um
ObL1a onyOnrMKoBaHa (hyHOaMEHTaIbHAas
pabora “J/lnHamMHKa TOYKH IEPEMEHHOMN
MAaCChI .




C.A.Yambirux (1869-1842)

Poccuiickuii yueHsbli, OJIMH U3 OCHOBOIIOJIOKHUKOB
asponuHamuku, akageMuk AH CCCP (1929), I'epoui
Commamuctuyeckoro Tpyna (1941). Tpynesl 1o
TEOPETUYECKON MEXAHUKE, TUIPO-, a3PO- U TA30BOU
nrnHamuke. CoBmectHO ¢ H. E. )KykoBckumMm yuacTBOBaII B
opranusanuu LleHTpanbHOro a3poruapoauHaMUueCKOTrO
uacturyta (LHAI'U, 1918, B 1921-41 nayunsiit

PYKOBOJIUTEID).

C. A. HamiplruHy TpUHAIICKUT PyHAAMEHTAIBHOE
UCCIIEIOBAaHUE B 00JIACTH Ta30BOM IMHAMUKHU, YKA3aBIIEE
HA MHOTHE JICCSATKH JIET BIIEPE ITYTHU PA3BUTHUS
a’dPOJIMHAMMUKH OOJIBIIIUX CKOPOCTEM




OTKPBITHA COBETCKHUX YUEHBIX

CyIIECTBEHHBIX PE3YIBTATOB JOCTUIIIM COBETCKUE YUCHBIE B
oOJsracTu TeopuM yrpyroctu. MiMu ObLId mpOBEACHBI
MCCJICIOBAHUS 110 TECOPHUHU M3ruda MinuT U OOIUM pEIICHUSIM
3a]1a4 TEOPUU YIPYTOCTH, I10 TIOCKOM 3a1a4€ TEOPUHU
VIIPYTOCTH, 110 BApHALIMOHHBIM METOJaM T€OPHH YIIPYTOCTH,
10 CTPOUTEIBHON MEXAHUKE, 110 TEOPUU MIACTUYHOCTH, 11O
TEOPUU UACAIILHOU XUIKOCTH, 10 JUHAMUKE COKUMAEMOU
KUJAKOCTH ¥ Ta30BOM JUHAMMKE, I10 TEOpUH (DHIBTpALNU
JABUKEHUH, YTO CIIOCOOCTBOBAIO OBICTPOMY PA3BUTHIO
COBETCKOM r'HApOa’spOANHAMUKH, ObLJIM Pa3BUTHI
TVHAMWYECKHUE 3a/1a4M B TCOPUHU YIIPYTOCTHU. Pe3ynbTarsl
MIEPBOCTENICHHOW BaXXHOCTH, IMMOJTYYEHHBIC YUYEHBIMHU
Cogetckoro Coro3a 1o TEOpHUM HEeJIMHEHHBIX KOJICOaHUH,
yrBepansii 3a CCCP BenyIiyto poJib B 3TOH 00JIaCTH.




H.I.ITamanexcu (1880-1947)

Poccuiickuii paano@u3uk, OJ1MH U3 OCHOBATENICH S o
IIKOJIBI paguO(pU3UKOB U PAJUOTEXHUKOB, aKaJEMHUK i |
AH CCCP (1939). CoBmecTtHo ¢ JI. .
Man1e1p11ITaMOM BBIIIOJIHKI OCHOBOIIOJIAraroIINe
HCCJIEIOBAHUS 110 HEJIMHEHHBIM KOJICOaHUSIM,
pazpaboTan METO/I MapaMETPUIECKOT0 BO30YKACHUS
ANEKTPUYCCKUX KOJeOaHUH, MPEAI0KNII
paauouHTepdepeHIIMaIbHBIA METO/I.
T'ocynapcTBennas npemusi CCCP (1942).

OcCHOBHBIE paOOTHI B 00J1aCTH PaguO(PU3UKH,
PAIUOTEXHUKH, TCOPUU HEITMHEMHBIX KOJICOaAHUI
Pa3pabarbiBai JJaMIIOBBIEC TIPUEMHHKH J1JIs1 00OPOHHBIX
neneii. PaboTain HajJl yCOBEPIIIEHCTBOBAHHUEM
paauoTteaedoHHoM cBsa3u. BHec 00110 BKIIad B
TEOPHUIO HEJIMHEUHBIX KojieOanuii. Co3aan
MMapaMETPUIYECKUE TEHEPATOPHI.




JI.A.Manaenabpmiram (1879-1944)

Poccuiickuii (pM3uK, OOYH U3 OCHOBATENCH
OTE€YECTBEHHOW HAYYHOM IIKOJIBI I10
pagnodusuke, akagemMuk AH CCCP (1929). B
1928 otkpsut (coBmecTHO ¢ . C.
JlanacOeproM) KOMOMHAIIMOHHOE PACCESIHUE
ceera. Mangensimramom coBmectHo ¢ H. /1.
[Tamanexcu BBIMTOJIHEHBI OCHOBOMOJIAraromniue
MCCJICIOBAHUS 110 HEJIMHEHHBIM KOJICOaHUSIM,
pa3padoTaH METO/l MapaMeTPUISCKOIO
BO30Y)KICHMS JIEKTPUUECKUX KOJICOAHMH,
IPEI0KEH pauOMHTEP(PEPECHITMOHHBIN
METO. Tpybl IO pacCcesHUro cBeTa. boblinoe
BHUMAaHUE YAEIAI MEIArOrnyeCKOu
nestenbHOCTU. [Ipemus nm. B. U. JlennHa

(1931).




DIIUJIOT. ...

“Bce uzmenenust, cuyuaowuecs 6 npupooe, npoxoosm makx,
ymo ecau umo-aubo npubasumcs K yemy-iubo, mo
CHOJIbKO Jice OMHUMENCsL Om Yye20-mo opy2o2o. 1ak,
CKONIbKO K KAKOM)-HUOYOb mesy NpucoeoOuHumcs
mamepuu, CMoaAbKO JHce OMHUMEMCS OM 0PY2020, CKONbKO
Yacos s ynompeosito 8 COH, CIMOJIbKO Jice OMHUMAN OM
O00enusi u m. 0. Taxk xak amom 3aKOH npupoovl 8ceod,
MO OH NPOCMUPAEMCsl 0adice U 8 NPABUILA OBUNCEHUS, U
mejo, nooyxcoarouiee c8oUM MOIAYKOM Opy2oe K
OBUIICEHUIO CIMOJIBKO Jice mepsien C80e20 0BUNCEHUAL,
cKONbKO coobuiaem opyeomy, osudxcumomy um”. (M.B.
JTomoHoCOB)







