Breitekanne Yactb 1. Bpocok
YcioBue
3aganue 2. BoiTekanue

Yacts 1. Bpocok

B nanHolf acTn BaM HEOOXOJMMO OIKCATH JIBUKEHUE Tejia, OPOIIEHHOI'O
BEPTUKAJIBLHO BBEPX, B HE COBCeM OOBIYHOM cucreme KoopamHar. Cormpo- 15
TUBJICHHEM BO3J/IyXa MOYKHO ITPeHeOpeUb. v

Heb6o1b1m0i1 mapuk 6poliieH BepTUKAJIbHO BBEPX ¢ HAYAJIbHOW CKOPOCTHIO
vp. O603HAYINM MaKCUMAaJIbHYIO BBICOTY IOAbeMa Iapuka hg. Beegem och
KOOPJWHAT Z, HAIPABJIEHHYIO BEPTUKAJILHO BHIU3, HAYAJI0 OTCYETa KOTOPOU
COBITQ IaeT C MAaKCHUMaJIbHO# BBICOTOM moabeMa. Jlajee 1mom cKopocThio v,
1 YCKOPEHUEM @, 110JIPa3yMeBat0TCs ITPOEKIUNA CKOPOCTH U YCKOPEHUS I1a-
pHUKa Ha OCh Z.

1.1 Beipa3zuTe mMakcuMa/bHYIO BBICOTY IOJbeMa IMapuka hg depes Ha-
YAJbHYIO CKOPOCTD Uy U YCKOPEHUEe CBOOOTHOIO MAJIEHUS §.

1.2 Yemy paBHBI IPOEKIIUN YCKOPEHUS U HAYAJIHLHON CKOPOCTH IIapUKa Ha
OChb 2 - A, Vg,?

1.3 Haiisiure 3aBUCHMOCTD CKOPOCTH TAPHKA U, OT KOOPAUHATHI 2 - U, (2).

1.4 Haiisnre 3aBHCHMOCTDh KOOD/IMHATHI IIapUKa 2 OT Bpemenn z(t). B kauecTBe mapaMeTpoB 9Toif
dyHKIINU UCTOJIBb3YHTE TOTBKO HAYAILHYIO CKOPOCTD Uy U YCKOPEHUE CBOOOIHOTO MAJCHUS (.

1.5 Tloctpoiite cxemarudeckuii rpaduk 3asucumoct z(t). YKaxKuTe XapakTepHble TOUYKH ITOTO
rpaduka.

O6o3Ha"NM Tq 5 («BpeMsi MOJIYIIObEMAy ) - BPEMs, 38 KOTOPOE MAPUK MOJHIMAETC HA BBICOTY %,
PaBHYIO IIOJIOBUHE MAaKCUMAJIBLHOI BBICOTBI. DTO BPEMS T 5 MOXKET OBITH BBIPAsKEHO Uepe3 MaKCH-
MaJIbHYIO BBICOTY IIOJbeMa hg 1 yCKOpeHre CBOOOHOTO TaJIeHUs CJIEYIONIM 00pa30M:

70’5 = Chggﬁ), (].)

rje C' - HEKOTOPBIi Oe3pasMepHbIil Yrc/IeHHbIH KO3 UImenT, «, 5 - IOCTOsIHHBIE TIOKA3aTe/Ib CTe-
IIeHeln.

1.6 Haiiure sHadenus nokasareseit creneneit «, 5 B dopmyse (1).

1.7 Paccuuraiite unciennoe 3uadenne koaddunuenra C' B dopmyste (1).
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Yactp 2. /AbipsiBblii cocy

B nannoit wacTu 3a1a41 BaM HEOOXOIMMO OIMCATH IIPOIECC BhITE-
KaHUA KUJKOCTU U3 COCY/Ia, B CTEHKE KOTOPOIo UMeeTcs HeDo/Ib- =
II10€ OTBEPCTUE.

B 6GokoBoil crenke BePTUKAIBLHOIO IUJIMHJIPUYECKOTO COCYa C

JIMaMEeTPOM IIOIIEPEYHOTO cedeHns [ mpojesaan Majoe KPyrioe

oTBepcTre auamMerpa d BOm3u jaHaA cocyna. OO03HATIMM OTHOTITE-
— 4

HUE STUX JuaMerpoB 1 = 4 < 1

B cocyn masmBaroT Bojly. YPOBEHBb BOJIBI Z B COCY/IE OTCUUTHIBA-
ercs OT cepeinubl orBepcTus. OCh 2 HaIlpaB/IeHA BEPTUKAILHO
BBepx. CumraiiTe, 9TO JMaMETp OTBEPCTHS 3HAYUTETHHO MEHb- O
Ile BBICOTHI YPOBHS BOJBI B cocyie d < z. Ob6o3HaInM CKOPOCTH
BBITEKAHUS BOJBI U3 OTBEPCTHs U, CKOPOCTH OIMYCKAHUS YPOB-
HA BOJBI B COCY/IE V. Bsskocrbio BOJIBI CJIEJIyeT IpeHeOpedb, B
9TOM TPUOJINZKEHNN COXPAHAECTCA MeXaHWJeCKas SHEePrus BOJIbBI,
T.e. TEILJIOBBIX IIOTE€Ph HET.

2.1 Haitsinre 3aBHCHMOCTD CKOPOCTH BBITEKAHUS BOJBI U3 OTBEPCTUS U1 OT BBICOTHI YPOBHS BOIbI
B cocyjie vy(z).

2.2 HaitymuTe 3aBUCUMOCTD IPOEKIIMM Ha OChb 2 CKOPOCTH OIYCKAaHWd V, OT BBICOTHI YpOBHA z. B
Ka4decTBE TapaMeTPOB 3TOH (PYHKIIMU UCHOJIB3YHTE TOJILKO YCKOpPEHUEe CBOOOIHOTO TMaJICHUS ¢ U
OTHOIIIEHUE JTHAMETPOB 7).

2.3 Yemy paBHO yCKOpeHUe, ¢ KOTOPBIM OITyCKAeTCsl YPOBEHDb BOJBI B COCYyJIE a7

2.4 Haiiure 3aBUCHMOCTB BBICOTBI YPOBHS BOJIbI B cocyie oT Bpemenu z(t). Ilpu ¢t = 0 BbicoTA
YPOBHS BOJIBI B COCYJIe paBHA hy. B KadyecTBe napamMeTpoB pyHKITUN UCIOJIB3YITE BETUIUHEI g, ho, 7).

2.5 Haiinure depes, Kakoe BpeMs Tp 5 YPOBEHD BOJBI B COCyJIc YMEHBIINTCA B JBa Pasa.

2.6 PaccunTaiiTe yncaenHoe 3HadeHne BPEMEHN <IIOJIyBBITEKAHUA» Ty, ecan hy = 20 cMm, 1 = 2—10,

g=10%.

Pemenue

Sananue 2. Boitekanue (perieHue).

Yactp 1. Bpocok 7 Y

<
Q)

[[Tapuk aBU2KETCS PABHOYCKOPEHHO C YCKOPEHHEM CBOOOJHOrO maje- | ~
HUS §, HAIPABJIEHHBIM BePTUKAIbHO BHU3. Ecyin BbIcOTA 1MOBEMA, TITa- h()
pUKa paBHa h, TO BBeJCHHAA KOOPJIUHATA IAPUKa PABHA
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Z:ho—h. (1)

1.1 MakcuMasbHYIO BBICOTY MOIbEMa IIPOITE BCETO BBIPA3UTDH U3 3a-
KOHa& COXPaHEHUs SHEePIruu

N

muv,
N3 s70it hpopmyJibl oIy daeM:
2
v
ho = 2. (3)

_29

1.2 [Ipoekiun ycKOpeHUS M Ha9aJIbHOM CKOPOCTH Ha BBEJEHHYIO OCh 2 PABHDI

a, = +g

(4)

Vo = —o

1.3 3aBucCUMOCTb CKOPOCTH IIapHKa OT €ro KOOpAHMHAaTBI JIE'KO BbIPAa3UTb U3 3aKOHa COXPaHEHMHA
dHEepIruu

mu? muv?

U3 xoroporo cieyer (¢ y9eToM 3HAKA MPOEKIUN ), UTO

v,(2) = —v/2g(hg — h) = —y/2gx. (6)
1.4 U3 dopmyist (5) BeIpasum

2 ’U2

mghoz%—i—mgh = h=h— 5 (7)

Tax kKak JBUKeHUE MAPUKA SABJIIETCd PABHOYCKOPEHHBIM, TO 3aBUCHUMOCTb CKOPOCTH OT BpPEMEHU
OIHChIBaeTCd (DyHKIIHEH

v =1y — gt. (8)

[TosroMy 3aBHCHMOCTD KOODIMHATHI (1) MMeeT BH/T
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prwe%cmue. Bce ¢0pMy«/L?JL amotl yacmu MOo2Yym OvIMD NOAYHUEHDL YUCTNO <«KUHEMATMUYECKU», UC-
NOAL3YA 3AKOHDL PABHOYCKOPEHH020 deudtcenus. [Ipu makxom nodrode npoute 6ce20 UCTNOABI0EBAMD
u38eCMHYI POPMYAY

2 2

Ax —
v 2a

1.5 I'paduk dyuknuu (9) mokasan Ha PUCYHKE

3aBUCUMOCTb KoOpAaWuHaTbl OT BpEMEHW

T KoopguHaTta Z

Bpems t

o ’U2
Kpusag aBnsgerca mapabosoii. Ha rpaduke obosnadueno hy = j; - HavaJbHasd M KOHEYHasl KOOP/IN-
HAaTa IMapuKa; T = 1;70 - BpeMd MoIbeMa IapuKa.

1.6 3nauenus rnmokasareJieil cCTereHeil MOryT JIerko ObITh HallJIEHbI, UCIIOJIb3Ys METO/I, pa3MePHOCTE

To ecTn (bOpMyJIa JJId NCKOMOI'O BpEMEHU UMEET BU/L

ho
Tos = Cy | —. 11
05 g (11)

1.7 s pacdera 3Hauenns kodddurmenra C' noacraBuM Bbipazkerne (11) st Bpemern u ¢op-
MyJTy Vo = v/2gho JJIsl HA9aJIbHOI cKopocTH B ypasHeHue (9):

_ 2
Z:% N 29%: V2gho — ¢C % = 1=(2-0C) (12)

N3 sroro ypaBHeHUsT HaXO/IUM JIBa, BO3MOXKHBIX 3HadYeHUsA Kodddurmenta C':
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Cio=V2=+1 (13)

JIBa KOpHA UMEIOT (PU3NIECKUIT CMBICIT: MAPUK HAXOJIUTCA Ha IMOJIOBUHE BBICOTHI JBaKJIbl — IIPH
nojibeMe u 1pu ciycke. [lo cmbiciy 3aj1adn HeOOXOMMO BbIOPATH MEHBIITUH KOPEHb, IIO9TOMY

C=v2-1 (14)

Ipumevarue. Pesaysvmamo, mozym 6vimsb NOAYUEHDL U € NOMOULDLIO HENOCPEICTNEEHHO20 PEUEHUSA
ypasnenus (9) 6es nepexoda ¥ 6e3pazMeEPHHIM NAPAMEMPAM.

Yactp 2. /AbipsiBblii cocy

2.1 PaccmoTpuM mporiecc BBITEKAHWSA 3a MaJbIil MTPOMEXKYTOK
Bpemennu At. IIycTs 3a 5To BpeMs ypoBeHb BOJBI B COCyJle U3Me- =
HUJICs OT 2 710 z — Az. IlosToMy moreHnna bHas SHEPIHSA BOJIbI

B COCY/le YMEHBIIINJIACh HA BEJUIUHY

AU = Amgz (15)

rjie Am - Macca BOJbI, BBITEKIIE 13 COCY/Ia 38 PaCCMaTPUBAEMbIi
IMPOMEXKYTOK BpeMmeHU. Takasi »Ke Macca BOJIbI ITPOTEKJIa 1depes
OTBEPCTUE, YHOCA KMHETUYECKYIO SHEPTUIO

Tax Kak MjI0majab MOIMEPEYHOTO CEYCHHUs COCYJIa 3HAYUTE/ILHO OOJIBINE JTHaMeTpa OTBEPCTUSA, TO
KUHETUIECKOW dHeprueil BoJIbl, HaXo/dIIeiicss B cocy/ie, MOXKHO IpeHedOpedsb. Ha ocHOBaHUM 3aK0OHA
COXpaHeHUs] MEXaHUIeCKOU SHEPTUN MOXKHO 3aIUCaATh

Amu?

5 = Amgz. (17)

OTkyza ciemyer, 9T0 CKOPOCTh BBITEKaHUsT BOJBI 3 OTBEPCTHUsT PaBHA

v = /292 (18)

2.2 Vl3menenne obbeMa BOJIBI B COCY/Ie PABHO O0bEMY BBITEKIIEH BOJIbI, IIO9TOMY

SVAt = Sl’UlAt, (19)

rie S, $1 IIONMIA/M TOEPETHOIO CeUeHUs COCYy/la U OTBEPCTHsI, cOOTBeTCTBeHHO. 13 hopmysisr (19)
cJIeyeT, 9To
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S
V= glvl. (20)

YdauThiBasi, 9TO OTHOIIEHUE ILJIOIIA/ell paBHO KBaJIPAaTy OTHOIIEHUs JNaMeTPOB, UCIOIb3Ys (Pop-
myaty (18) mostydnm 3aBUCHMOCTH CKOPOCTH OIYCKAHUST OT BBICOTBI

V(z) = (%)201 =n*y/29z. (21)

C yuerom HaIpaBeHUs OCHU 2, 3AIUIIEM UCKOMYIO 3aBUCHMOCTD MPOEKINH 9TOH CKOPOCTHA OT BbI-
COTBI

V.(2) = =v/2(ng)>. (21)

2.3 Oynkuus (21) moaHOCTHIO aHasorndHa 3aBucuMoct (6), MOy YeHHOI JIJIs PABHOYCKOPEHHOI'O
JIBUZKEHUS IIapUKA B II0JIE TAXKECTU 3€MJIM, €CJIM 3aMEHUTDh BEJIMYMHY ¢ Ha MOJIUMUIIMPOBAHHOE
snavenue 7'g. Kpome Toro, jijis 3TUX 3aBUCHMOCTEil OJMHAKOBbI HavajbHbBIE yCIoBUdA (IpH { =
0 z = hg), HOITOMY 3aKOHBI JIBUYKEHUsI TaKyKe MOJHOCTbIO aHajornanet! CirenoBarebHO, Jasee
MOXKHO HCIIOJIb30BaTh BCe (hOPMYJIbI, TIOJyUeHHbIE I JIBUKEHUsI Iapuka (He 3a0blBas B HUX
M3MEHUTD 3HAYeHHe yeKopeHwusi). Tak yckopenne ypoBHSI BOJBI PABHO

a, = +n'g. (22)

2.4 C momorpio HaiijleHHOl aHajoruu Ha ocHoBaHUU (bOpMyJbl (9) 3alUIleM 3aKOH JIBUYKEHHE
IPaHUIIBI

(Vo — n*gt)?

(1) = g (23)

HauasibHast cKopocThb IBUKEHUs Onpeiensercs (popmyJioit (21), mosToMy 3aKOH JIBUKEHUsT YPOBHS
BO/Ibl UMEET BU/L

( V20t ghe — 77491?) i
2(t) = 31 : (23)

2.5 Bpemsi «ImoJryBbITeKaHusA» HailjeM ¢ noMombio dopmysbl (11) u HaliJleHHBIM 3HAYEHHEM KO-
scdunmenta (14)

ns = (V2-1) o (24)

ntg

2.6 II0ICTaHOBKa YMCJICHHBIX 3HAUYEHU IIpUBOAUT K PE3YyJIbTAaTy

S <\/§_ 1) ho _ <\/§_ 1) 2202, /220 & 93¢, (25)

ntg 10
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