Po3p’s3km 1 erany BeeykpaiHcbkol oniMniaau 3 QpisMku
(2022-2023 naBuaJbHUi piK)
11 knac
3aBnanHs 1
JInst po3MITKM TEpUTOpii BUKOPUCTOBYIOTH paJloMasik¥, pO3MIIIEHI B
CIIemiaTbHUX KOHTEHHEpaX, Kl CKHAAIOTh 3 JiTaka. JIiTak JeTUTh TOPU30OHTAILHO Ha
BrcoTi 500 M 3 mocTiitHUM npuckopeHHsM 2 M/c?. Uepes piBHI MPOMIXKKH Yacy B
0,5 ¢ BUKHIAEThCA KOHTEWHEP. 3HAWAITH BIACTaHbL MDK MICHSAMHU MaaiHHA 9 Ta
11 koHTelHEpiB, SAKIIO MEpUIMHA KOHTEHHEp OyB CKMHYTHMH Ha IIBUJKOCTI JIiTaka
100 m/c. Onopom NOBITPsE MOKHA 3HEXTYBATH.
Po3B’s30k
PosrnsitHemMo pyX KOHTEWHEpIB y CHCTEM1 BUIJIIKY, MOYAaTOK SIKOT y TOYII
POCTOPY, /1€ 3HAXOAUBCS JITaK B MOMEHT CKHUJIaHHA JIEB’ATOr0 KOHTEHHEpa.

Yo —— ——
§ 09, Xg 011 X141
B 0 :‘*\\ 7 =. T~ X
~ ! ~ i
~ ! ~
EN ' N i
A i A i
N : \ i
\ i \ ;
g \ ; \\ :
\ : ;
v v
A A
\ AN
\ v
\i \
\i \
VAL

Bigcrane Mk wMicmsamMu  mamiHHs  9-oro Ta  11-oro  KOHTEHHEpIB
S =x11 — X9 (1)

JleB’aTHil KOHTEMHEP Y MOMEHT CKUAAHHS MaB IIBUJKICTh Vo9 = Vo + 8art, ne
T — 9ac MDK CKHJIaHHSMHM; OTUHANIATHH - Vo1 = Vo + 10ar.

. .. . 2h
Yac nmaainHsg 000X KOHTEHHEPIB OAHAKOBHUM: t = |[—,
g
Koopaunara najiHHs 1eB’ATOr0 KOHTEHHEpa:
,2h
Xg = vogt = (UO + 861’[) ; (2) OI[I/IHaI[HHTOFO — X11 = L+ v011t,
ne L — BimcraHb, SKy TpOJIETIB JIITaK MDK CKHJAHHSIMH KOHTEHHEPIB:

a(2t)?
2

L = vg92T + = (vo + 8ar)2t + a21? = v,27 + 18at?.

Toni x1; = 92T + 18at? + (v, + 10ar) \/2;" (3).

[TincTaBuBmm Bupasu (2), (3) y Bupa3s (1), orpumaemo:

S = vy27 + 18ar? + 2ar |22 =129 m.
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3aBnaHHA 2

Terpaenp cnasiau 3 WSATH CpIOHMX Ta OJAHIET 30J0TOT D
IPOTUHOK, OJHAKOBMX 3a po3MipamMu. BusBuioca, wmo omip
KOHCTPYKIIii Mk ToukaMu A 1 B gopiBaioe 1 Om, mix Toukamu C 1
D — 1,2 OM, a MK IHIOIMMHU MapaMd TOYOK — OIIpP OJHAKOBHUH 1
OpiBHIOE JesSKOMy 3HaueHHI0 R. BusHauTe Micue posTamyBaHHs A
30J10TOT JPOTUHKU Ta BIAHOLWIEHHS MUTOMOIO OINOpPY 30JI0Ta 10
MUTOMOro onopy cpibna. 3HalaiTh 3HaueHHd R 13 TouHICTIO 1O
cotux. Bigomo, mo cpibso Kpaiie, HX 30JI0TO, TPOBOJIUTH
EJIEKTPUYHUH CTPYM.

!

Po3B’s130K
Sxkio BUMIprOBaTH omip Mik Toukamu A 1 B, To ekBiBaJieHTHa cxeMa 3’ €THaHHS
MaTHM€ BUTJISIT, TOKa3aHUi Ha puc. 1.

Puc. 1.

VY Bunaaxky npukiageHHs Hanpyru g0 Todok C i D cxema Oyae Takow € K,
TUIbKK Tlapu poyok A, B 1 C, D Ta HOMepH pe3ucTopiB-ApOTUHOK HEOOX1THO IIOMIHSITH
MicusgMu. OCKUTBKH OTIOPH Y IUX JIBOX BUITQIKAX Pi3HI, 30JI0TOK0 MOXKE OyTH JIMIIIE Ta
JIPOTHHKA, 10 Oe3rmocepesHbo 3’eaaye abo Touku A 1 B, a6o Touku C 1 D (mpotuHKH
1,2, 3, 4 piBHOIIpaBHI B ITUX BUMAKax). 3a yMoBOIO Ryg = 1 OM, Rcp = 1,2 OmMm, oTxe,

: . . . R
3010Ta apotuHKa 3’eqnye Touku C 1 D. Ctpym uepe3 Hei He iitume. Toai Ryg = ?C,

RC 'R3
Rc+R3’

R; = 3 OM. 3a yMOBHM OHAKOBUX PO3MIpIiB BITHOIIEHHS OMOPIB Ta MUTOMUX OIMOPiB

Rcp = 3BIIKM 3HAXOJMMO Omopu cpibHOI Ta 30510TO1 ApoTUHKHU: Rc = 2 OM,

Oyne ogHakoBUM. TOMY BIJHOIICHHS IMUTOMOTO OIOPY 30JI0TA JIO MUTOMOTO OTOPY
cpibna mopiBHIOE 1,5.

JI1s BU3HAYEHHS BITHOIICHHS MUTOMOTO OINOPY 30J0Ta 0 MUTOMOTO OIOpYy
cpibyia Ha €KBIBAJICHTHINA CXEMI1 MPOCTAaBUMO 3HAYEHHSI OTOPIB YCIX APOTUHOK (pHC. 2).



Puc. 2
Ha BinMiHy BiJl monepenHiX BHIAJKIB, Yepe3 pe3UcTop, 300paxeHuu y

BEPTUKAILHOMY TIOJIOKEHHI, MPOXoguTuMe cTpyM. CKOpUCTaEMOCS THM, IO 3a
30UTBIIECHHS OMOPY OYyIb-KOr0 pe3UCTOpa OIip yChOro 3’ €AHAHHS 30UIBIIYETHCS, a 3a
3MEHIICHHS BiIMOBITHO 3MEHIIYETHCSI. 3MEHIIIYIOYH OTIip BEPTHUKAIBHOTO PE3UCTOpPa
0 HyNsl, OTPUMAEMO €KBiBaleHTHY cxemy (puc. 3). Ii omip MeHmwmii i mopiBHIOE

R, =22 OM ~ 1,0476 Om.
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Puc. 3

Sxi1o 30UIBIIMTH OITp BEPTUKAIBHOTO PE3UCTOpa 10 HECKIHYEHHOCTI, TOOTO
3poOUTH Tak, MO0 CTPyM dYepe3 HbOro HE MPOXOJWB, TO OIMIP EKBIBAJEHTHOIO

3’eTHaHHSA OyJie OUTBITUM 1 JOpiBHIOBaTUME R, = % OMm = 1,0526 OmM (puc. 4).
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Puc. 4

Otrxe, Ry < R < R,, T00TO 3 TOUHICTIO 10 coTuX R = 1,05 Owm.

3aBaaHHs 3
MeraneBa Kyijsi po3TalloBaHa Ha JESKIM BIJACTaHI BiJ TOYKOBOT MO3UTHBHO
3apsIIKEHOI YacTUHKM. SIKIO Kyl HajgaTh ACSKUM 3apsi, TO YaCTUHKA ¥ KyJs



B3a€EMOJIIOTH 3 CHIIO0 F1. SIKio 3apsia 30UTBIINTH BABIY1, TO CHJIa B3a€MO/II cTae Fo.
Skoro Oyze cuna B3aeMoll Fa, AKI10 3apsij] 30UIBIIUTH B TpU pa3u?
Po3B’s130Kk
Sxmo Kyns He3apsKeHa, TO MiA AIEI0 €IEeKTPUYHOrO MOJId YACTHUHKU B
KyJl IHAYKY€TbCS 3apsj 1 YaCTHMHKA 3 KyJEH MNPUTATYIOThCS 3 CHIOK Fiyy SAKino
KyJ1 HaJaTH 3apsij ¢, TO BAHUKAE JOJATKOBO CUJjla BIIIITOBXYBaHHA F. Skiio HagaTu
3apsn 2q, TO 32 YMOBOIO 3aJa4i cuia BIATOBXYyBaHHA cTae 2F. Skmo 3q, To cuna —
3F.
Binnosinuo F1 = Fiyy — F;
Fy=Fiyy — 2F,;
F 3 = F ing 3F.
Po3B’s13aBI1IM 1aHy cucTeMy piBHsSIHB, oTpuMaeMo F3 = 2F; — F1. Kpim toro,
F3 Moe OyTH SIK CHJIOIO MPUTSITaHHS, TaK 1 CHJIOIO BIIIITOBXYBAaHHS.

3aBaanus 4
3aMKHyTa HWIIHAPUYHA MMOCYIWHA TUTHTHCS PYXOMHUM IMOPITHEM Ha 2 piBHI
yacTUHU. B 01H1# 3 HUX 3HAXOUTHCS MOBITPS, B 1HIIN — Boja 1 mapa. [Ipu noBiisHOMY
HarpiBaHHi BCi€l MOCYJIWHU TOPIIEHb MMOYMHAE PYXaTUCS 1 B JIEIKHA MOMEHT Yacy
3YNUHSAETbCA. Y 1ed MOMEHT BiH JAUIMTh O0'€eM TIOCYJWHU Ha YACTUHH B
ciiBBinHomeHH! 1: 3. BuzHauTte BigHOIIEHHS Macu BOAM /10 Macu Iapa Ha Mo4yaTKy
nocniny. TemnepaTypu B 000X 4acTHHAX MOCYIMHU BECh Yyac 0HaKoB1. O0'eMoM, sIKU
3aiiMae BOJia B OJIHIN 3 YaCTUH MOCYJMHU, 3HEXTYBATH.
Po3B’s130k

Hexait 00’eMm yciei mocynunu V,, maca mapu my, Bogu — my. Ilopmiens Oyne
pyXaTucsi 10 TOrO 4acy, JOKH BCsl Boja He Bumapyetbes. [Ipu oMy 00’eM, sIKHii
3aiimae mapa, 301UIbIUThCS Bif V) = % oV, = %, a il maca — B m, 10 my + my,.
P1(Vo—V1) _ p2(Vo—V2)

T, T,

Ta T, — KIHIIEBI TUCK 1 TeMIIepaTypa.
p1Va _ (my+ms) pols

PiBHSIHHS cTaHy MU MOBITPS: , 1e p; Ta T{ — MOYaTKOBI, P,

AHaJIOT1YHO JIJIS TTapH:

Ty my T,
. T,  Vo-V. my. V.
I3 IUX IBOX PiBHSHB OTPHMYEMO: -2 = 22 — (] 4 )2
p2T: VoW my” Vy

3B1I[CI/I 3HaXO0ANMO HCB1JOMC CII1IBBIIHOMICHHA MaAcC: — =2

my



