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TEMA: AHAJII3 CKJIAJHOT'O HAIIPYKEHOI'O CTAHY.
PO3PAXYHOK HA MIIHICTb.

KoMnoHeHTH HanIpPy:KeHOro cTaHy. Buau HanpyKeHoro crany.

CyKynHICTb HOPMAILHHX 1 JJOTHYHHX HANPYKEHb , WO AOTH M0 BCIX MUIOLMHKAX, AKI NPOXO-
ASTh Yepe3 BUOPaHY TOUKY TIA, HA3UBAETLCH HANPYNCCHUM CIAHOM Y Will mouyi ming.

JUis J0CHIKEHHS HANPYIKEHOro CraHy B Oy/Ab-aKilf TOULl TUIA NOTPIOHO 3HATH NEBHI BENU-
quHd. JU1s BU3HAYCHHS LHX BEINYHH PO3IIALYBAHE TUIO BUIHOCATD 10 JOBUILHO OPIEHTOBAHOT CHC-
TeMH KOOPJAMHAT X, ¥, Z, 1 BUALIAIOTL 3 UbOrO TL1a Ge3MeKHO Maliuil eleMenT Tak, wod JAaHa To4ka
JHAXO/MJIACH B CePEMHI LbOro eneMenty. EnemMenT OpleHTYIOTh TAKHM YHHOM, o0 HOro cropoHu
Oy napanenbHi 10 BUOpPaHHX KOOPAMHATHUX oceit (puc. 3.1, a).
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puc. 3.1

Ockinbky BU/ILIGHHI €NEMEHT 3HAXOMAMTLCA BCEPEIMHI TLIA, TO, B 3arabHOMY BMIIA/KY, 10
PAHAX LLOrO eeMEHTY BHHUKAIOTh SK HOPMA/IbHI TaK 1 JOTHYHI HANPYKEHHS, J0JATHI HANPAMKH
AKMX nokasani Ha puc. 3.1,0. HopMaibHUM HANpYKEHHSIM & NPUCBOKKOTH 1HACKCH OCeil, Y Hanpsmi
AKHX BOHH MI0TH: O, 0, 0. JIOTHYHUM HANPYKEHHAM T NPUCBOKIOTECA 1B IHAEKCH: NEPLINii 3

HHX BKA3ye HanNpAM OCl, B3J0BK AKOI 1€ HANPYKEHHA, APYIHil — HANPAM 30BHILIHLOT HOpMAM 10
[UIOWIMHH, HA SKI Le HANPYKECHHA BUHUKAE.

Hanpyxenuit cran B OyAb-AKiil TOYLI MOKE BBKATHCH BIAOMHM, AKILO BIAOMO JIeB’ATh CKJla-
JIOBHX HAIPYKEHb, 10 BHHHKAIOTh HA TPHOX B3AEMHO MEPNEHANKYIAPHIX IIOLIHHKAX.
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Martpuus sanpyxens (3.1) HOCHTL Ha3BY TEH30pa HANPYKEHb, @ ENEMEHTH LIET MATPHILI HA3H-
BAIOTHCA KOMIIOHEHTAMH TEH30Pa HANPYKEHb.

Tensop nanpyskens |G| nosdaenennii piznunoro amicty. Oi3uunmil 3MICT MAIOT JIHIIE KOM-

MIOHEHTH TEH30Pa HANPYKEHb.

Ha ocHOBI 3aKOHY NapHOCTI JOTHYHHX HANpPyXKeHb (AuB. 2.2), JOTHYHI HANPYKECHHA, 10 BHHH-
KalOTh Ha IBOX B3aEMHO NEPNEHANKYIAPHUX IUIOMMHKAX, PIBHI | npoTHaekH] 3a HanpamoM. ToGro
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KoMnoHeHTH TeH30pa HaNpyKeHb 3a1eKaTh Bl HANPAMKIB BHOPAHHUX KOOpAHHATHHX oceil. Te-
H30p HanNpyXkeHb BOAOJIE pAAOM BaacTHBOCTEN. 30kpema nesHi KOMOIHALIT KOMIIOHEHT TEH30pa Ha-
NpYKEHb € IHBAPIAHTHHMH BIIHOCHO BHOOPY CHCTEMH KOOP/IMHAT (Ha 3aiexkarh Bijl BHOOPY CHCTEMH
koopauHat). Tomy IHBapiaHTH € OCHOBHHMH XapaKTEPHCTHKAMH HANPYAKEHOrO CTAHY B TOHLL

Buinenuit 3 Tina eneMeHT MOKHA 30PIEHTYBATH TAKHM YHHOM, 110 MO HOro MIONIMHKAX BHHH-
KaTHMYTh TUIKH HOPMA/IbHI HANPYKEHHA, a A0THYHI OyayTh pisHi Hynesi (puc. 3.1, 8). [Tnowmuku,
Ha AKHX JJOTHYHI HANPYACHHS PIBHI HYNEBI — 20106ni niowunxy. Hopmanbii HanpyxeHHA, WO AL0Th
Ha FOJIOBHUX [UTOIMHKAX — 20.106HI HANPYNCEHHA.

B koxHIil TOYUI TLIa MOKHA BKA3aTH TPH B3AEMHO NEPNECHANKYARPHI NIOMMHKH, HA AKX I-
10Th FOJIOBHI HANPYKECHHA .

B 3anexuocTti BiA TOro, CKUILKH FONOBHHX HANpyXeHb BIAMIHHI BIA HYIS, BUAPI3HAKOTH
00 ‘emuuti (puc. 3.2, a), naockuii (puc. 3.2, 0) 1 ainitmut (puc. 3.2, B) HanpyxeHuii cTan,
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puc. 3.2

Ha puc. 3.2 nokaszani quiie po3TAryio4i rofioBHI HaNMpyKeHHS, 0JHAK BOHH MOXKYTh OYyTH SIK
PO3TATYIOUHMH TaK 1 CTHCKYIOYHMH.
[Tpu ananisi miockoro (NiHIIHON0) HANPYKEHOIO CTAHY BUHWKAKOTH J1BA THITH 3a/1a4:
1) npu BLAOMHX rOJIOBHHX HANPYKEHHAX, BH3HAYHTH HOPMA/ILHI | JOTHYHI HATIPYKEHHA, 110
BHHUKAIOTh Ha 3ajaHiil nIomuHLI (npama 3aj1aqa);
2) npu BIAOMHX HOPMAJABHUX 1 JOTHYHHX HANPYKEHHAX, 0 BHHHKAKOTE HA ABOX JIOBLILHHX
B3aEMHO NMEPNEHNKYIAPHHX TUIOLIMHKAX, 3HANHTH N0J0KEHHA OJOBHHX MUIOMMHOK | BH-
3HAYHTH BEAHYHHY NOJIOBHHX HAanpyxeHsb (oDepHeHa 3a1a4a).



AHAJII3 TINIOCKOTI'O HAITPYXXEHOI'O CTAHY

1. [psama 3ajzava.
[Trockum nanpyycenum cmanoy Ha3UBAKOTL TAKHI, KOIH TPH 13 KOMIOHEHT HaNpYKeHb PIBHI
HYJIEBI.
Hexaii 3a7an0 enementapuuii KyOuK, rpasi AKOro € roa0BHUMH naommskamy. Ha unx nnoun-
HKax AlOTb FONOBHI HANPYKEHHA 0, 05 (pic.3.3. a) [loTpiOHO BH3HAYHTH HANPYKEHHA HA 3ALITPU-

XoBaHii ILIOUIH-
HUl, mne- preH-
JHKYS- pHiii 10
tacan- HOi rpa-
Hi 1 J0- BLILHO
HaXmHe- Hii 710
BokoBHX rpaseii,
30BHIlLI- HA HOp-
Majlb 10 AKOI
YTBOPIOE 3 Ha-
npaM- KOM Ha-
npy- KEHHS
O, KyT a) 6) o, AKHil
BBAKA- puc.3.3 THMEMO
JOATHIM MPH BIAKIAJAAHHI IPOTH XOY CTPLIKH roAnHHNKa (puc.3.3, 0).
Hanpy:xeHHs Ha TakuX MIOLIMHKAX 3HAXOAATBCS 32 (hopMymamu:
G, = 0,008 Q+0,sin’ & (33)
L= 8% Ginda

Ilpuknan 3.1. Ha rpanax suaiieHoro 3 Tifia eeMeHTa J10Th FOJ0BHI HANPYKEHHA, O MOKa3aH Ha

puc. 3.4. BusnaunTi HOPMAILHI 1 JOTHYHI HANPYAKCHHSA

o; =10 Mlla HA TUIOUIMHLL, HAXHEHI 10 FOPH3OHTANLHOT OCi izl BKa-
3aHHM Ha PHCYHKY KyToM @ = 30,

I3 opmyn (3.3), BpaxyBaBiM, WO HANPYKEHHI

o, =—-10MITa (cruck) i kyr @=-30" (3a XonoM cTpin-

o, =40Mlla !
' KH FO/IHHHHK) OTPHMYEMO!

0, =0,008 a+0,sin° @ =
2 )
\n =40-[—2J§] +(-|0)-G—) =275 Mlla;

o, -0, .
r =—1 dgsinda=



~40—(-10)
=

sin2(—30°)=—2l,5 Mila.

ToOro, Ha HaxuneHiil NIOWMHLI BHHHKAE PO3TATYIOYE Hanpyxkenus o, =27.5 Mlla 1 notu4ne

HAMpPYKEHHS, 1O 000Irac eIeMeHT NPOTH X0y CTPUIKH roJiMHHNKa (3Hak “-) 7, =-21.5 Mlla.

2. Obepuena 3aaaua.
[Ipu nockoMy HaNPyKEHOMY CTaHI 3aaHi HOPMAILHI 1 JOTHYHI HANPYKECHHA HA JBOX B3a€MHO
NEPNEHANKYAAPHHUX MIOMIHHKAX 3 HOPMANAMH, 10 napanensHi Ao oceil x 1y (puc. 3.5). [MorpidHo
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3HANTH MOIOKEHHS IOJOBHHX TUIOUIHHOK | BEJIHYHHY IO-
JIOBHMX HAMpYXKEHb.

[TonokeHHsA roONOBHOI MAOIMHKH MO BIAHOWICHHK)
A0 MUIOIMHKH 3 HANPYXEHHAM O, 3a0a€ThC KYTOM «.
IO 3HAXOAHTLCH 3 opmynn
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o,.—0,
ITpu womy, ko o, >0,,T0 3HalIeHui KyT @ —ue
KYT MDK HanpsMKamMH o 1 g, KOIH O, <0, - MUK Ha-
ApAMKaMH O, | 0.
BennunHa ronoBHHUX HaNpy:KeHb 3HAXOANTLCH 3 BH-
pasy .
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INpukaan 3.2. /las enemeHTa, WO noKazaHuii
Ha puc. 3.6, 3HANTH NONOKEHHA NOOBHHX MJIOIINHOK

1 BU3HAYMTH OJIOBHI HATIPYKEHHA,
[TonoxeHHs roJOBHUX IUIOUIHHOK -

2, 2(=30)

50—(-10)

(3.5)
o,

c,—0,
2a=45", a@=22"30 (npotu Xoay CTPINKH TOJMH-
Huka). OckulbkH o, >0, TO 3HaljeHuil KyT oue
KYT MUK HanpsaMKaMu o1 0.

BennunHa ronoBHHX HANPYKEHb:

J[so-(z-w))‘ i

=20+42.3:

2

0, =20+42,3=623 Mlla (pozmaz)
o, =20-423=-223 Mlla (cmucx).
['onoBH1 HanpyKeHH4 1 1X HANPAMKH NOKa3aHl Ha puc. 3.6.



