Yuueepcumemckas onumnuada wikonvrukog «benvuonoky 2020-2021 2. 3axnouumenshuiii 3man

®du3uka.10 kiaace
1 BapuaHT
Pemenus u kpurepun ONCHUBAHUS

3amaya 1. B OTKpBITHIN ABIPSABBIN BaroH, ABUTAIOMIMICS C IOCTOSHHOM CKOPOCTHIO U, UMEIOIIUNA

IJIOMIA s AHA S ¥ OONTYIO TUIONIAAh OTBEPCTUH B MOy S1, agaeT A0k Ab. CKOPOCTh BBIMAICHUS
Ah
OCaJIKOB Ha TIOBEPXHOCTh 3€MJIA COCTABJISET e OneHute Maccy BOJIbI, CKOITMBIIYIOCS B BaroHe.

TpenueM npeHeOpeyb.

[lnotHOCTH BOAb! 1T/cM’, B 9KBATOPHUATILHOM IOSICE CKOPOCTh BHITIA/ICHUS 0CaTKOB MOKET
2 2

cocTaBJiATh 10 60 MMm/uac, mtomaak aHa BaroHa S=40 M, riomaaps oTBepeTus S1=12 cm”.

Penrenne

1. Ilyctb v cKOpOCTb UCTEUYEHHUS BOABI U3 BaroHa, TOT/1a Macca BHITEKAIOIIEH KUIKOCTH 32
MPOMEKYTOK BpEMEHU t:

Mgy = pS vt 1)
2. 3a3TOT XK€ MPOMEKYTOK BPEMEHH B BaroH IMOTAaJia BOIa MACCOM:
Ah
My, = p—t. 2
B2 p At ( )

3. Baron aBuraercs ¢ MoCTOSSHHON CKOPOCTBIO, 3TO 03HAYAET, YTO €r0 Macca He MEHSICTCS,
TO €CTh CKOJIBKO BOJIbl HATMBAETCS 33 CUET MAYIIETO JOXK/IsA, CTOJIBKO M BBLTUBACTCS
Yyepe3 OTBEPCTUE 3a €IUHUIY BPEMEHU:

Ah
S;v=8—. 3
v =52 3
4. C apyroil cTOpoHbl, CKOPOCTh UCTEUEHMSI BOJBI YEPE3 OTBEPCTUE B MOJY OIPEIEsIeTCs
BLICOTOﬁ ypOBHﬂ BOAbBI B BArOHE:

v=,2gH 4)
5. Pemas coBmecTHO ypaBHeHUs (3) u (4) ompenenuM BbICOTY YPOBHS CKOIUBIIEHCS BOJIBI

B BAroHe:
2
1 (Ah S
H==(22) (5)
2g \At S,

6. Macca Boabl:

_ pHS = PS(4h 5\ _
Mb—pHS—zg(At Sl) = 617,3 kr (6)



Kputepuu onenvuBanust
1. 3ammcana macca BoJbl, BeITEKaromas yepe3 oreeperue (1) — 4 6amios
2. 3anmcaHo BBIPpaXCHHUS JIJIS MAcChI BOJIBI, MTOTIAIA0MIEH B BaroH 3a cueT J0xas (2) — 3
0aJlJIOB;
3anmcano ypasaenue (3) —3 O6amna
Omnpenenena CKOPOCTh UCTEUEHUS BOJIbI U3 BaroHa (4) — 4 damia

3
4
5. BeiBenena hopmyia it BBICOTHI CKONUBIIEHCS BOIBI B BaroHe (5) — 3 6amia;
6. 3ammcana hopmyna U pacyeTa Macchl CKOITUBIIICHCS BOBI — 2 Oaluia;

7

Paccunrana macca — 1 6aiun

3agaua 2. [Ipu nemMoncTpanuu mastHuka HproToHa,
IPEJCTaBICHHOrO Ha PUC 1, Bcerna OTCKaKUBAeT CTOJILKO
IIapOB, CKOJIBbKO HajeTaeT. OObACHHUTE 3TO.

Pemenue
[Tycth k4- KOIMYECTBO OTBEICHHBIX IIIAPUKOB, K-
KOJIMYECTBO OTCKOYMBIIUX IAPUKOB.
1. 3anuinem 3aK0H COXpaHEHHUS UMITYJIbCA:

kymd9; = k,md9, 1)

2. 3anunieM 3aKOH COXPAHCHUS SHEPTHH:
k,mv? = k,mv? 2)

3. BosBenem B kBazapat (1) ypaBHeHHe U MOJeNUM Ha (2) U OTYyYUM:
ki =k, (3)

Kpurepun onenuBanus:

1. 3amucano ypaBuenwue (1) — 3 6amioB
2. 3ammcano ypaBHeHue (2) — 3 6aiioB
3. Joxazano (3)- 4 6amnoB
4.

3agaya 3. B pTyTHBIII MaHOMETp TOMNaja Kanenbka BOJbl U UCIIAPUIIACh. 3Has pa3HOCTh
MOKa3aHUM UCIPaBHOTO U 3Toro manomerpoB AH=H, - H,, onpenenute e€ mMaccy.
[InotHoCTH PTYTH PYHg = 13600 KT/ M3, yckopenue cBo6oaHOro naaenus g=10

m/c?, MomsipHast Macca Bozbl 18 r/em®, AH=5 MM, TeMmepaTypa oKpyKaromeit
cpenst 27°C, mromans cedenus TpyOkn S=0, 1 cM?, wimHa TpyOKu (= 1 M,
BBICOTA PTYTH B HEMCIIPABHOM MaHOMETpE 755 MM.
Pemenne
O603naunM Po — naBnenue armocepHoe, P, —aaBieHre BOASHBIX TapOB B
TpyOKe HaJ PTYTHIO.

1. 3amuiiem paBeHCTBO JaBJICHUN AJIi HEUCIPABHOTO U UCIIPABHOTO

MaHOMETPOB:
Py = pgHy + B, (1)
Py = pgH, 2)

]_EIIIIlIIIlIlIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |

2. U3 (1) u (2) Haiinem naBlieHHE BOJISHBIX ITAPOB HAJl PTYTHIO:
F,=pgAH (3)



3. C nmpyroii ctopoHsl, 110 3akoHy MenpaeneeBa-Kinaneiipona naBieHne BOASHBIX MTapOB

paBHO:
mRT

= (4)
4, Fz[e V — 00béM 3aHUMaEMBbIil TapaMH BOJIbI
V= (£—-Hy)S (5)
5. Pemas coBMecTHO ypaBHEeHUS (3), (4) 1 (5) HAXOAMM MaCCy BOJISTHBIX TApOB:

- %ﬁ‘”m =1,23 10~ %kr

Kpurepun onenuBanus

1. 3amumcanbl ypaBHEHUS JUII UCIIPABHOTO U HEUCIPABHOTO MaHOMETPOB — 4 Oayuia;

2. 3amnmcaHo JaBJICHUE BOJASHBIX MApoB Ui pTYTH Ha ocHOBE (1) u (2) ypaBHeHUI— 4
Oaia;

3anucano ypaBHeHue (4)- 3 6amia;

3anucano ypaBHeHnue (5) — 2 6amia

Haiinena dopmyna juis pacuera Macchl BOJISHBIX MapoB (6) — 6 6amios;

. Ompenenena macca napoB Bofbl — 1 Oamn

o MW

3agaua 4 UYeTsipe HEOOIBIINX OJTMHAKOBO 3aPsHKCHHBIX IIAPUKA MAcChl M MOBEIICHBI Ha
TOHKHUX HEMPOBOAIINX HUTSX AnuHON (. HaliT 3apsan ( Kax0oro mapuka, ey yriibl MeXay
pasonreuMucs HATMU 20. M3BecTHO, 4TO M=5T, 20=30°, ¢=1 m.

Ha ciydaii OTCYTCTBUS KalbKyIaTopa: cos 2a = cos? a — sin a

Pemenue

1. Hlapuku pa3oiayTcs Tak, 4TO B OCHOBaHUU OyJeT
KBapar.

2. B mockocTu kBajpara OyayT AelicTBOBATh
Ky'J'IOHOBCKI/Ie ciiibl. Co CTOPOHBI OIMKAUIITNX 3apSI0B:

F=F=k% " ()

U cuina co cTOpoHBI 3apsiia, PachoiokeHHOTO Mo
I[I/Ial"OHaJ'II/IZ

F=kd
3. CymmapHas KyJIOHOBCKasi CHJIa BJIOJIb OCH OX
OyneT paBHa:
Fy = 2F;cos (45) + F5= k: =) (3)
4. 3anuiieM paBeHCTBO CHJI IO OCSAM:
ITo ocu x: Fy = Tsin(g) (4)
ITo ocu Y: mg= Tcos(o) (5)

Fi = mg tg(e) (6)
5. Cropona kBajpata paBHa a = 2¢ sin « (7)

2\/_+1

mg
6. sin(pzﬂzx/isina(S)
\/_smoc
. tge = Vi-— 251n2 ()
q_2 2vV2+41 VZsina
8. kaz( 2 ) m\/l 2sin2 a ( )



9. BrIipazum 3aps:

B 8mg#? sin3 a2
1 k(2v2 + 1)V1 = 2sin? «

Kpurepuu onenuBanus

= 553 uKn

VYka3aHo, 4TO KOrja IapuKu pa3oiayTcs B OCHOBaHUM OyneT kBajapar — 1 Gaina;
3anucano ypaBuenue (1) u (2)— 4 6aia;

3amucano ypaBuenue (3) — 3 6aia;

Haiinena cymmapHas KyJIOHOBCKasi CHJIA BJIOJIb OCH X — 5 0aJIJIOB;

3anucano ypaBHeHue (4) — 3 6amia;

3anucano ypaBHenue (5) — 3 6amna;

VYpasuenue (7) - 2 Gamna,

VpaBuenue (8) — 2 Gamia;

©ooN R wdPE

Haiinena gopmyna s pacdera 3apsiga — 5 0aJuios;
10 Paccuunran 3apsin — 2 Gamia.

3amaua 5 J[Ba Mo ra3a ra3 COBEpPILAIOT NPOLECC, IPEACTABICHHbINA Ha pucyHke. Haiinure
MaKCHMAaJbHYIO TeMIeparypy, eciu Py = 10° I1a, P, = 8,31 1.

\/ /.

Pemenue:
Permm 3a1auy B 0011em Bue.
1. 3anwumem ypaBHEHUE 3aBUCUMOCTHU JABJICHUS OT TEMIIEPATYPHI:
P=aV+b, 1)
(k—1)Pg kP

e a=— e (2)

2. TloncraBum B ypaBHeHue (1) 3HaYeHHS JIs1 IBYX KpailHUX

TOYEK U HaimeMm b:
kPO == (XVO + b

Po

Py = amV, +b

(km-1)
b=ﬁp0 (3)

3. ToxncraBum ypaBuenue (1) B ypaBHeHue MenpaeneeBa-Knaneiipona u Bblpazum
TEMIEPATYPY:

T = —(aV2 + bV) (4)

VYpasHenue (4) siBnsieTcst KBagpaTHbIM. MakcuMasbHasi WM MUHUMAaJbHAs TEMIEpaTypa

Va miy

HAXOJUTCS B BEPIIMHE 3TOW MapaloJibl.



4.

O0BEM, pHu KOTOPOM HAOJIOIAETCS AIKCTPEMajIbHas TeMITepaTypa:

b
VB ~ T o (5)
[ToncraBum (5) B (4) 1 HaliieM 3KCTPEMAIIbHYIO TEMIIEPATYPY:
_ b2 _ (km—1)2P0V0
T, = 2vRa  2(m-1)(k—1)vR (6)
B namem ciayuae k=4, m=3
11)2P,V, PyV,
3=( )“Po 0 _ 10,0822
2:-2(3)vR vR

[IpoBepuMm, 4TO 3TO NEHCTBUTENHFHO MaKCHUMalIbHAsl TEMIIepaTypa
Temneparypa B nepBoil TOUKE:

4Py Vo
7 VR
Temneparypa B epBOM TOUKE:
3PV,
17 VR
TakuMm oOpa3oMm , HaZleHHas HaMHU TeMIlepaTypa ABJISAeTCA MaKCUMaJlbHOU
PoV
Tyax = T, = 10,08 %:504K

Kputepuu onienuBanus

1.

O N Ok whN

3anucaHo ypaBHEHHE 3aBUCMOCTH JaBIIEHUS OT TEMIepaTyphl — 2 Oaia,
Hatinen koaddumuent a - 2 6amna;

Haiinen koaddumment b - 2 6amna;

Haiinena 3aBUCHUMOCTB TeMIiepaTypsl OT 00bEMa — 5 6amioB

Haiinen 06uém (5) — 2 Gamna

Haiinena dbopmyna uis pacdera skcTpeMaibHas TeMiieparypa — 4 6ainna;
JlokazaHo, 4TO 3Ta TeMIepaTrypa MaKkcCuMaibHa — 2 Oaia;

Haiineno 3nauenue temrepaTtypsl — 1 6as.



