CKAAAHI BUAU ONOPY

KOCUU 3ruH
NO3ALLEHTPOBUU CTUCK




Kocuia aruH — TaKMi 3rvH, NPpKY AKORMY nnoupiHa Aii cunu © He 36iraeTbca Hi 3 OQHIEK Finotvna-a

ronoBHOK Bicck nepepisy. B LULoMy BUNaaky, 3a BigCYTHOCT MO3A0EKHE0l cunn (N = 0] |
OAHOHACHIF Ail SIMHANEHUX MOMeHTIE M, | M, To6To noegHanna aBox npamux (nnockux) | NMOBHOIO MOMEHTY g

3rvMHiB BUHWK3E KOCHUMMA 3TUH.

F’oslmap.emo S0BHILLHIO cuny £ Ha ronoeHi Bici nepepizy. £, = F cosq; Fp=F Sind, Oe KyT a —
KyT MK BiCCHO ¥ Ta NnowWHowo Al cvunv. Big Aan Apox 3OBHILLHIX CWn . Ta Fy BUHUKATIMY TE

ABa zrvHaoY momeHT\w M, =F, -f; M =F, -1,

M,

MoowpaHa ail
MomeHTY A,

YA
!l

f
MownHa Al
MoMEHTY M|,

} =
306pazMMO EriHaNLHI MOMEHTI MO OKPEMIX OCAX ¥ BUTMAAI BEKTOPIE MOMEHTIB Map cun,
Lo BIraloTECA 38 HANPAMKOM 3 MOSUTUBHUMI HANPAMKaMA OCei;

"
MOBHWE 2rHANEHAA MOMEHT € BEKTOPHE CyMa WX BEKTOPRIB, MOOyNke AKOro gopieHwoe: & = .JM I s
SrHaneH MOMeHTI No okpemMinx ocax A, | A, Ta noeHWR MomMeHT A NOBRAZEHI CNiBBIAHOWEHHAMIA 3

M =AM cos{M .x) =M cosw; M = M cos{(M | y) =M sine.
Hopmanbﬂi Han PY>XeHHA B A0BINEHIR TOHUI Nepepisy npu KOcomMy 3rMHi BU3HaY 10TECA 33 hopMynoo:

3HaK "t" BPAxoByE MOKNNBICTE BUHWKHEHHA POSTATY Y CTUCKY Y v A
Bsaemonpo-mnexs-mx To4kax nepepizy. JoTUHHUMA HaNPYyKeHHAMU o, =F—Ept— Lo
HEXTYOTh, BREaXOBYHOHW [XHIO MaNICTh ¥ NOPRIBHAHHI 32 HOPMAaNEHAMUA. i, '8

HanpyerHﬂ B O0BINBHIA TOYL nepepisy TaKOHK MO)KHS BURAZNTHY Yepes MOEHIA 3FMHaJ'IbHIfWT MOMEHT:
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P M - M, s +.Mc0<.u o M sinex — +'}'cn~.(z " XSina
Ly y o I, F 47 L l, (R
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BrzHa4vmMo MonoKeHHs HynbLoBoi fikil — reOMeTPUHHOIo MICLUSA TOY 0K, ¥ AKKMX Hanpy:KeHHs pIBHI HY Mo,
MPWPIBHABLLUW BUPAZ2 ANA BAEZHaIYEHHA HanpysKeHb 40 Hyns

v’

_ CORE  wsiner ceOS@ xsiner I
g =M 2 < 3 =0, _— 2Ry ={). — V=—fgx—Sx.
. L, Ly, - I Z, !

&
FPisranna Hynboeoi niHil AeNAs coBoo PIBHAHHA NPAMOL, L0 NMPOXOAWTE Yepes NoYaEToK KOOPAWHET.
Mpwn ogHakoewrx f,. Ta {, KOCWIA 3rviH HE CMNOCTERIrAETECA. | AHFEHC KyTa § HaxXuny HyNsoeol NiHil JopiBHOE:

| !
ieff= g
1}'
Mpy Weomy 3HaK "-" o3Ha4Yae, WO NASLWWHE 4l UK Ta HYNBoBa MiHIA 338X AW NeXRaTe B RIZHUX YeTBepTAX.

- NMnowwnHa aii
NOEHD TS MOMESHTY AF

AnAa 6anok, Wo NpauloKTeE B OCHOBHOMY Ha BEPTUKANbHE HABAHT TKEHHA, BICOTY Nepepizy NpriimManTe
BinbLy HixK WWPpWUHY, ToAi £, = [, i KYT Haxuny Hyneoeol NiHil § BinblWe kyTa Haxuiy NosHOro srHaNEHoro

MomMeHTy a. Lle ozHavYae, o NoeHnia MporiH He 38irasTeoH & MNoLWMHoH Al NMOBHOTC MOoMEHTY. SBIacK |
NOXOANTE HaZBAa KOCOro =riiHYy.
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Miasdip nonepe4yHoOro nepepizy Npuv KOCOMY 3TMHI,

2anMwemMo yMOBY MILIHOCTI MNPl KOCOMY ZriaHi: 5 = A, + M, < [(;-]
BuHecemo 1/, wiias ! 1 W y
SMHECeMO ' 33 AYKKAL At .,..__. ,w '_ [cr] —% = | A AT
Wal E S = |

A
popmyna Nigdopy NonepeyHoro nepepisy Npm KOCOomMy 3runi.f

Micna niabopy pozmipie Mepepizy Npyv KOCoMy =riHi Nepesipka

YROBU MILHOCTI ODoB’A3KOoBA. [ yT NpuimaoTe. B, 4 A )

W b - ANA NMPAMOKYTHOro nepepisy,;

.2

i:.:_. —6_11 -AnAa NpokaTHux Npodinie:
5
(3

Lna dosidkes. HapiTe HE3HAaYHe BIAXNNEHHS Bif BepTHKarn| HapaHTaskeHHA 2bo BigxXneHHsA Bl g BepTMKarni

MONOXeHHA Nepepisy NPUEBoOanUTE A0 A0CATE 3HAYHOTe SHiNsLWeHHA HanpyKeHe B rnonepeYHomMy nepepizi i
Aedopmauin (MporvHie) Takmx Sanok.

Hanpnmap, HEXaM BigxXnneHHA B4 BepTUKanNi NonepeYyHoro nepeplay Bankn AB0TaEpoBROro nepep:sy Ne20 =

MomeHTamu onopy W, = 184 cw®, W, = 23.1 cv® T4 MoMeHTamu i Hepuil f,= 1840 cm*, £, = 115 om® cknanae

eceoro 2°. Togi MAKCUMArn bHI | Hanpy}KeHHﬂ sﬁmbu.lymbcsa Ha 27.7% Big pospaxyHKosoro sHaqeHHA (Bexs
BIOXWAEHHA Mo BEPTUKANI), 8 M3KCUMAaNEHA@A NPOruH - Ha 14. 5%
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. Moza LeHTpOBMMM CTHUCK.

- Mig yac ogHoYacHOI Al N O3[OBKHLOT cMnNU (BUMHMKHEeHHS aediopmMalliil pOo3TAry 4m cTrMmcky) i
IMMHanNbHUX MOMEHTIB (BMHMKHESHHSA .qecbopmaum 3IrvHy) y nonepeqHix nepepizax crepxKH:A
BUHMKSTUMYTE HOPMAanN BHI HANPY:KeHHA, K MOXKYTeE 0B4MCNNBaTHCA OKPEMO | 4003BaTWCA BiANOBIiAHO A0
MPUHUWMNY HEe3anesKHoCTI Ail cun,

BPAXYBIHHAM MOXKNMNBOCTI BAHUKHEHHA PO3TArNY 41 CTUCKY ¥ B33SMOMPOTUNEeXHUX TOYKax nepepisy
ZANMCYIOTE ¥ BArNALI N M M

l_‘l’: + A I,, y+ 1,' x,

TYT X, ¥ - BiACTaHi A0 TOY4KW Bif KOOPOWMHAaTHWX OCei, B AKIM BHaxXoOATECHA Hanpy>KeHH#A,

STVHANBHI MOMEeHTW BepyTeECA 2a Moaynem;

ZHaKW O0AO3HKIE MPUCBOOTECH 23 XapakTepom aedopmalii (posTAry 280 CTHUCKY) Bif KOXKHOTro =
MOMEHTIE.
Bupaz nokazye, Lo HAanNpy>KeHHA B To4L NIHIAHO 3anexXaTe Big KOoparHaT X Ta y. JdnAa ermzHaveHHA:
MIKCHUMANEBHWX HAanpy:XeHe, HeobXiAHO ZHRMTY TOYKY, MaKCUMarnsHo BiaaaneHy Big HyNeoBol (HeNTpaneHo!
OcCi), L0 3338143 cnieNaaac = KOOPAVMHaTHUMIA OCAMW, MPOoBEASHMI HYepes UeHTP Barv nepepisy.

N M, M

Toai BUpaz ANA BU3HaY eHHA MaKCManesHUX HanpyskeHe NpyuiaMe Burnso; G, . .= - | = | e
3

x

S : L -
E ' TYT X, ¥ —KOOpOUHaITItI TOHKW, B AKIA 3HAaX0AATECA HanpysKkeHH:A. ;
IlHoai dbopMmyny ONA BUEHIYESHHA HAnNpy>KXeHs Npr cnineHIiA 4l NO300EXHE0! CUNK | SrMHAaNBHWMX MOMEHTIE |3 /




" M
Hna oTpUMaHHA piIBHAHHA HyNboB oI NiHII cnifg NpYpiBHATK N M 1\4.
BUPAZ ANA BASHAYEHHA HanpyKeHb 40 Hyn# 4

Hyneoey niHilo moxHa NobyayeaTti 33 40NOMOror BIAPISKIE,
L0 BIACIKAKTECA LIS NMPAMOK Ha KOORPOWHATHUX OCAX, R = - g =

. = = AN
NoYeproeo NPURIBHABLLW A0 HYNA KOXKHY 3 KOOPAWHAT: Y M

Taknum YHOM, MaKCHMankHi HaNPY:KeHHA BUHWKAIOTE ¥ TOHL,

POETALLOBAHI A ¥ NPAaBOMY BEPXHEOMY KYTI PORTNAHYTOro 5 &
NPAMOKYTHOIO MonNepeYHoro Nepepisy, Aka Hanbinkw eigaaneHs g L i I
Big HyneoBo! NiHil: . g
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Llei e pesynsTar AnA 4aHOro NPOCTOro NonepeyHoro nepepizy MoxHa
OTPUMATI B3 ZHAXO4KEHHA NONOXKEeHHA HYNBORO! MHI, PORrNAA3H04N Yo A
BHAKW A0ASHKIE HANPYKEeHE ¥ KYTOBKX TOYKaxX: @
ot : R * |
o]l ”
N M M, N M, M gt =
) AT » X P
e —= PR =—rh == [EAI o
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m  T[akam 4uvHomM, nocaqeﬂrpoauu PO3ITA-cTHUCK BMHMKAE npn aii po:rraryloqon abo cTrMckaro4ci cunn F,
TOoYKA NpUMKNanaeHHsa AKOl He 36iracThca 3 Bicck cTepkHA, a Mac Aeaki 3milenHa wono
UeHTpanbHmx ocen (excqerrrpucwre-ru) Xei ¥ [Npy NnepeHeceHH cny NapaneneHo camiil cobi B
HOBWA LUEHTP BUHVKaTUMYTE STMHat0H MmomeHTIA A, | Ad)
TobTo, B AQBINEHOMY Nepepizi CTepHHA M‘acmo BHYTRILUHI 3ycunna:
1 » N=-F W, =-F -y, M, =-F-xc
Ymoea MILHOCTI NPK MNOZauUeHTPOBOMY CTHWCKY 2ariiueTecH TakK:

N ;W ’w
=4 W =l
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PiBHAHHA HYNEBOBOI MiHI NPLUAMAas BATNAL, e i Wi Fexp s
v :

=2 A Fd ’ .
(S abo 2 BUKOPUCTaHHAM pagiycie iHepuil nepepizy: o i '
Ve = e o X,
!‘3:&, 'f:f_y —_— l-l-'*._g'-'— “.2 1 — 0,
A A i L

> VYo = -

Mpw NpoekTyeaHHI MacrBHNX CTUCHYTWX CTIMOK 3 MaTeplianie, o MaoTe MeXyY MILHOCTI Ha PO3TAr 3Ha4YHOo
MEeHLEe HIXK HE CTUCK (Hanpuknan, BeToH, UernaHa KNaaka, 4aeyH) HeobxinHo zabesneqdnT B nonepey Homy
nNepepisl BIACYTHICTE POSTAMNYIOHMX Hanpy:XeHb, ToBTO HYNBEOEa NiHIA He MOBWUHHE NepeTuHaTK KOHTYPR
nonepeYyHoro rnepepisy. TakrmM HYHOM, NMOCTaE MUTAaHHA MPOo A0MNYCTHMI SMILLEHHA CTHUCKA Y0l Chink LW ono
UeHTpankbHIx ocer NnonepeYyHoro nepepizy.

O6nacTb AONYCTHMMMX NOMNOXEeHbL NO3NOBMHLOI CUIMH, Npu AKMX B ¥Cb oMy Nepepisi BUHMKarTE

HanNn pY>XXeHHA OgHOro 3HaKy, HAa3MBAETHLCA AP oM Napepisy.
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PieHAHHA HYyNsoB0ol niHil MOKAa3ye, L0 KCOPAWMHAT TOYKW MNPUKNaaaHHA CMNK | KCOPOWHATK TOYKW, B AKIA
HaNpPy>KeHHA OOPRIBHICIOTE HYIMIO, BONOSIOTE "BEaeMHICTHO", L0 BUPEKAETECH B TOMY, L0 AKUWO Uy
MOMICTUTW B ByAb-AKY TOYKY 3HaWASHO! HYNLoRO| MiHIl, TO HOB3 HyNBOoBa NiHIA NMpoiae oboe'AzKoRo Hepes
TOYKY, B AKIR Byna padHile cuna. '

OTKe NP PYCI TOYKW NPUKNagaHHA CUlA Mo NPAMIK, LWo =5irasTeca 3 NepeiCHOD HY M BOBOKO MIHISKO;
HaNpWKNag, No BEpxXHLOMY KP3ro Nepepizy, HORa HyNneoea NiHIA ByAs NPoOoEXRyBaTH MPOXOANTH HYepes Ty 3K
TO4YKY, OBEepTa4iMCh HABKONO Hel, OCKINEKK RIBHAHHA HYNE0BO! NiHil 33anvMuacTeEcA B Cini.

2 piEHAHBE HYNLOBRO! NiHII MOXHE BUEHAYNTIA KOORAWHATIA CANA:

-7 v .
£ 3 H? 2 H
Xjir==—= =0, pyp=——-btc=— - =
8 : Va 12 I (63
Mo, |
2302M0 MNono¥eHHA HYNMEBEORO! NiHIl MO MPaBOMY KPato NMepepizy | BUEHAYMMO KoopanHaTK
TOHKW NPWKNZ03HHA MNO3O0EXHE0! CUNK; WO BigNoeiA30Te Wik HYNE0BOT N HIT,
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PiBHAHHA HYNELOBO! NiHil" Xo, == Mo, =% _—
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MoTim, NoeTORKCHO4HYM NOAIBHI Ail AnA AeocX IHWKMX CTORIH Nepepizy, OTprUMyemMo
B332EMONPOTUINEXKHI MONOXeHHA NO340EXKHE0! chnk, OTprmMaH! TO4YKW € BepLUrHamMi fapa
nepepizy.
M oxkHa 40BECTW, WO NP 3MiHI MONOXeHHA TOHKW NPUKN 30 3HHA NO3A0EKHE0l CUNK HYNE0BOoT NiHil No MpAMIi,
WO cnony4ac el BEPLUMHK Agpa Nepepisy, HYNsoBa JiHIA, SaniuaroHice 40TUHYHOK A0 Nepepizy, nuue
noeepTacTecA. ADO H3BMAaKK, NPW NOBOROTI HYNLOBOI NiHI HABKONO KyTa nNepepisy (N4- 174 NepexognTe B Mz —
75) TOHK3 MPUKNaAaHHA NOZA0RKHED! CHUMA NMERPEMILLLEETECA Mo NPAMIA, WO 3'eaHye eepulnHi 1 1 2




