MIHICTEPCTBO BHYTPIIIHIX CIIPAB YKPAIHHU
XAPKIBCbKUH HALIIOHAJIbHUMA YHIBEPCUTET
BHYTPIIIHIX CIIPAB
KPEMEHYYILKHUH JIbOTHUU KOJIEJXK

[Huki0Ba KOMICisi EKOHOMIKH, COMIATLHO-TYMAHITAPHUX TA
(pyHIaMeHTANbHUX JUCHUIIIH

TEKCT JEKULII

3 HaBYAJILHOI TUCHHUILTIHM « TeXHITHA MEeXaHIKa
000B’I3KOBUX KOMITOHCHT
OCBITHBO-TIPO(ECIHOT TTporpamMu
nepioro (6akaaaBpChbKOT0) piBHS BUIIOT OCBITH

173 Agionika
(Asionika)

3a TeMorw — MowmenTtu cuit. Teopist map cun

Kpemenuyk 2023



3ATBEP/I’)KEHO
HaykoBo-MeTOIUYHOIO PaJIoko
XapKiBCHKOI'O HAI[IOHAIHLHOTO
YHIBEPCHUTETY BHYTPIIIHIX CIIPaB

CXBAJIEHO
MeTtoanyHOIO pajoro
KpemMeHuyIIbKOTO THOTHOTO
KOJIEJIKY XapKiBCHKOTO

HAI[IOHAJIHOTO
YHIBEPCUTETY BHYTPIIIHIX CIIPaB
[TpoToxou Bix 17.01.2024 Ne6

[Tpotokon Big 22.02.2024 Ne2

MOI'O/’KEHO
Cex1i€r0 HAyKOBO-METOAUYHOI PaIu
XHYBC 3 rymanHiTapHUX Ta COLIaIbHO-

€KOHOMIYHUX JUCIUATUIIH
[TpoToxoun Big 22.02.2024 No2

Po3risiHyTo Ha 3acigjaHH1 LUKJIOBOI KOMICIT €KOHOMIKH, COLIAIbHO-TYMAHITAPHUX Ta
byHIaMEeHTATBHUX TUCHUIUTIH, TpoToKod B 05.01.2024 Nel4

Po3poOHuk:
Buxnaoau  yuxnosoi - xomicii = eKOHOMIKU,  COYIAIbHO-CYMAHIMAPHUX — mMa
dynoamenmanvrux oucyuniin, cneyiaricm suwoi kamezopii, Ciopa A.C.

Peuensenru:

1./loyenm xagedpu asmomobinie ma mpaxmopie Kpemenuyybkoeo HayioHaibHO20
yHigepcumemy imeni Muxaiina Ocmpocpaocvkozo, KaHOuoam mMexXHIYHUX HAYK,
ooyenm Yepruuw A.A.

2.Hauanvhux 6i00iny opeawizayii Haykogoi pobomu ma eendepuux numanv KJIK
XHYBC, x.m.n., cneyianicm suuioi kameezopii, suxiadau-wemooucm Bnaoos C.1.



Inan nexuii:
1. Teopema rpo piBHOBAry TpboX HemapasaeabHUX CUJL.
2. MomeHT cuim, oro MoayJib 1 HanpsiMm. Teopema BapinboHa.
3. [Tapa cui Ta ii BIACTUBOCTI. YMOBA piBHOBaru CUCTEMH I1ap.
4. YMoBa piBHOBAru mjiocKoi CUCTEMH Tap.

PexomengoBana Jiiteparypa:
OcHoBHA

1. ITaBnoBcbkuit M. A. Teopetnuna mexanika: [ligpyunuk.- K.: Texnika, 2002. —
512 c.

2. ®enynina A. I. Teopernuna mexanika: Hapu. noci6.- K.: Buma mk., 2005. —
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JI.1. InbuniuHB Ta 1H.; 3a pea. M. A. I1aBnoscekoro. - K.: Texnika, 2007. — 400 c.
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BUBUYCHHSI KypCy MIPHU KPEAUTHO-MOAYJIbHIN cucTeMi HaBuaHHs. — JIbBiB: “HoBuii cBiT
—20007, 2006. — 364 c.

7. Ilucapenko I'.C. Ta 1H. Omp wmarepaniB Ilinpyukux/I'.C. Ilucapenko,
O. JI. Kgitka, E.C.Ymancekmii. 3a pea. I'.C. Ilucapenka — K.: Buma mxk.,
1993. — 655 c.

8. Kopnino O. A. Kopotkuii kypc omnopy marepianiB: I[linpyunuk.- JIbBiB:

Marnomis 2006, 2007. — 170 c.

JlonomixxHa
9. Toxap A. M. Teopernuna mexanika. Kinematuka. Meroau 1 3amgaui: Hapu.
roci0.- K.: JInb6igs, 2001. — 339 c.
10. Tokap A. M. Teopernuna mexanika. /Iunamika. Metonm 1 3amaui: Hasu.
roci0.- K.: JInb6ixge, 2006. — 314 c.

Teker Jexkuil
1. Teopema npo piBHOBary TpbOX HenmapaJieJbHUX CHJI.

Sk11o TBepAE TUI0 3HAXOAUTHCS B PIBHOBA3I ITiJT II€I0 TPHOX HEMapaJieIbHUX CHUI,
TO JIHIT 1T IUX CUJT IEPETUHAIOTHCA B OJIHIM TOYIII.




2. MomeHT cuiId, Horo MoayJb i Hanpsam. Teopema Bapinbona.

MoMeHT cuJM BiIHOCHO IIEHTPY — 1€ BEKTOpHA BEIUYMHA YHCEIHHO pPiBHA
N00YTKY MOJTyJIsl CHJIM Ha Tuiede (HallKopoTIia BiACTaHb BiJ LIEHTPY J0 JiHI1 i1 CHUJIH).
BekTop MOMEHTY CHIIM HampaBiIeHUHN MEPIEHINKYIISIPHO IJIOLINHI, SIKa 3a/1aHa CHIIOI0
1 JaHUM TIEHTPOM B TOM OiK, 3BIAKKM OOEpTAaHHS CHJIM BITHOCHO IEHTPY MH 0adynMO
TaKWUM, 110 BiZIOYBa€ThCS MPOTH XOIy TOJTUHHUKOBOI CTPLIKH.

mo(F ) =Fh

E’/
-
-

CxaJsipHMM MOMEHTOM CWJIH, BIJIHOCHO LICHTPY Ha3MBA€ETHCS TO0OYTOK MOYJIs
CWIM Ha IUledye, BUOpaHE 3 BIAMOBIIHMM 3HAKOM. 3HAK «+» BHUOUPAETHCS B TOMY
BUMAJKY, SKIIO CHUJa TMparHe MOBEPHYTH TiJI0O BiTHOCHO IIEHTPY MPOTH XOAY
TOJIMHHUKOBOI CTPUJIKH. 3HAK «-» - 32 TOAUHHUKOBOIO CTPLIKOIO.

m,(F)==Fh

"/v ’/‘
- k’—
- -

«T» «=»

m,(F)=+Fh mg (F)=—Fh

MOMEHT CHJIM BHOCHO LEHTPY PIBHUM HYIIIO, SIKILO CUJIa PiBHA HYJIO, a00 JIiHIsA
il i MpoXoauTh Yepe3 AaHui IeHTp (TUieue piBHE HYJIIIO).

—

-
o=
”
-



Teopema Bapinbona.
MoMeHT pIBHO/IIOYOI BITHOCHO IIEHTPY JIOPIBHIOE CyMi MOMEHTIB CHJI ii
CKJIQIOBUX BITHOCHO ITHOTO XX IIEHTPY.

Axwo |3:|fl+|fz’ mo mA(R):mA(IEl)+mA(IEZ)

3. Ilapa cuJ Ta T BJIaCTUBOCTI. YMOBA PiBHOBaru CMCTEMH nap.

IMaporo cu1 HA3UBAIOTHCS JIBI PIBHI MO MOJYJIO, MapayielibHl 1 MPOTUIICKHO
HaIlpaBJICHI CHJIH, 1110 He JIeXKaTh Ha OHIHN npsMiil. HalikopoTiia BiACTaHb MK CHJIaMU
Ha3MBAETHCS MJIeYeM MapH.

BaacTrusocti nap.
1. Ilapy cui, He 3MiHIOIOUH 11 J1}0 HA TiJ0, MOXKHA MEPEHOCUTH B OyAb-SKY
TOYKY JaHOI IUIOILUHM.
2. Ilapy cun MOXHA TIEPEHOCUTH 3 TaHOT TUIOIIKMHU B OYy/Ib-SIKY i MapanenpHy
TUIOLIUHY.
3. He3wmintorouu aito mapu Ha TiJI0 MOXHA MIHSATH BETUYUHY CHUII 1 TUIeUe JaHOT
napu, 3aJIMIIAI0YH MOCTIMHUM ii MOMEHT.

YMoBa piBHOBAru CUCTEMH Map.
Tim0 i ai€r0 CUCTEMHM Tap CUJI 3HAXOIUTHCS B CTaH1 CITIOKOO (200 pIBHOMIPHOTO
oOepTaHHs) TUIBKK y TOMY BHIAJKy, KOJU PE3yJIbTyloua Mmapa Ma€ MOMEHT PIBHUU
HYJIIO (CyMa MOMEHTIB BCiX Tap piBHA HYJIIO).

ka :O

Teopema npo napaJe/jibHe epeHeCeHHs CUJIN.
Cwiy MOXXHa TIEPEHOCHUTH MapayieIbHO camMoi co0l B JIOBUIBHY TOYKY Tija,
0JIEP>KYIOUH MTPH LIbOMY B HOBIM TOULII CHITY 1 11apy CHUJI 3 MOMEHTOM, PIBHUM MOMEHTY
MOYaTKOBOI CHUJIM BITHOCHO TOYKHU MEPEHECEHHS.



4. YMoBa piBHOBAru IJI0CKOI CHCTEMH ap.

Po3rissHemMo mMUTaHHS MPO YMOBHU PIBHOBArd BUIBHOTO TiJia MiJ] JII€EI0 CHUCTEMHU
nap, SKi JIeKaTh B OJIHIM TUIOIIXHI.

Teopema. [l piBHOBard BUIBHOTO TiJIa SIKE 3HAXOIUTHCS i JI€I0 TIJIOCKOT
CHUCTEeMHM mMap, HEOOXiTHO 1 JOCTaTHBO, MO0 anreOpaiyHa cymMa MOMEHTIB IHMX Iap
JOPiIBHIOBAJIA HYITIO.

JloBenenHst HEOOXigHOCTI. Po3risiHeMo BUTbHE TBEPE TLJIO, SIKE 3HAXOAUTHCS Y

piBHOBa3i mij Ai€ro cuctemu map, mo MaroTh MomeHTH M Mo..... M Ha mincrasi
TITBKH 110 JTOBEACHOI TEOPEMH 111 CHCTEMa MOKe OyTH 3aMiHEHA OJTHIEI0 TTAPO0 CHII 3
MOMeHTOM M |

Tak sIK T1710 3HAXOIUTHCA Y PIBHOBA31 M1 AI€I0 OAHIET TApH (F.F)
BUKOHYBATHCSI YMOBa

, TO IOBUHHA

F.F -0,
Aute 1151 yMOBa BUKOHY€TBCS JIHIIIE Y ABOX Bumaakax: a) F = F'=0; 6) miede mapu

h=0. 3po3ymiso, 1110 B 000X IIUX BUIAAKaxX TiJI0 Oye 3HaXOAMTHCA Y piBHOBa3i. Tomi
MaEMO

HoBenenHs nocratHocti. [Ipunyctumo, 1o anredpaiyHa Cyma MOMEHTIB CUCTEMI
nap JopiBHIOE Hymro. Ha migcraBl monepenHboi TEOPEMHU 3aMIHMMO CHCTEMY Iap

. C !/ . . . .
MMACYMKOBOIO I1apO¥0 (F.F'), MmomeHT siK0i Takox JIOP1BHIOE HYJIIO. SIK BiAMIYaIOCA

BHIIIE, II¢ MOXe MaTh Mmiciie abo mpu F =F'=0, a6o npu h=0. Bukonanus Tiei yn
1HIIO1 YMOBH pOOUTH CUCTEMY CHUJI, YTBOPIOIOYMX MMIJICYMKOBY Mapy, YpIBHOBAXEHOIO,
1, OTK€, TUIO 3HAXOJAUTHCS Y PIBHOBA3I.



