MexaHika

7. rIAPOOVUHAMIKA

OcHoBHi chopmynu

1. PiBHAHHS HENIEPEPBHOCTI CTPYMUHHU
Su = const,

ae S - TwIolIa MONepevHoro nepepizy Tpyoku Teuii; U - MBHUIKICTH TEYil.
2. PiBasHHS BepHysuti 111 HECTUCKYBAJIBHOT P1IMHU

2
P +%+pgh = const,

ne P - cTaTM4HUN TUCK; O - TycTUHa pinuHM; U - MBHUAKOCTI PiqUHM B LUX

pv°

nepepizax; —,— - AuHamivHmi THCcK; PQN- rigpocratmummii THCK y mOBimBEHOMY

2
nepepi3i TpyOKH Teuli.
3. Burpatu piguau y TpyOI1i Tedii:
a) 00’eMHa BUTpaTa — Qy =053,

0) BUTpaTa Macu piiMHH — Qm=vSp.
MeToauyHi BKa3iBKM i nopaau

PiBHSIHHA HETEPEepPBHOCTI CTPYMUHHU 1 PIBHAHHS bepHyJUIl I HECTUCKYBaJIbHOI
PIIVHU, 3TITHO 3 SKMMHU TIEBHA KOMOIHAIlIS BEJIMUMH 3QJIMINAETHCS CTAIOI B3JIOBXK
TpyOKH Teuii, 3py4HO 3aCTOCOBYBATH, TMOPIBHIOIOYM 3HAUYEHHS I11€1 KOMOIHaIii
BEJIMYMH y IBOX PI3HUX Mepepizax.

@opMynH pIBHSIHHS HEMEPEPBHOCTI CTPYMUHU 1 PIBHSAHHS bepHYII CTOCYIOThCS
BUIMAJIKY OAHIET piAMHU. SIKIIO K pO3MNIANAETHCA CYMIII PiAWH, PO3TAalIOBaHUX
OKpEeMHUMH IIapamMH, TO Tpeba 3acTocoBYyBaTH 11 (OPMYIH 1O KOXKHOI PiJIMHU
OKpPEMO.

Posrnsnatoun BUTIKAHHS PIIMHU 3 HEBEJIMKOIO OTBOPY, 3PYYHO 3aCTOCOBYBATH
piBHSHHS bepHysuni 10 mpomapkiB piaIuHU, OJUH 3 SIKUX MICTHUTBCS Y BEpXHIH
YacTUHI MOCYAWHH, a APYruil — Ouig oTBopy. THCK B 000X mepepizax JOPIBHIOE
aTMOC(epHOMY, OCKIJIbKM OOMJBa MEpepi3u MEXYIOTb 3 HABKOJIMILIHIM MOBITPSIM.
Bnaciniiok Toro, o nepepi3 oTBOpy AyKe MajlHil MOPIBHSIHO 3 MEpepi3oM MOCYANHH,

IIBUJKICTh BEPXHBOTO IIAPY PIAMHU  U; Oyae ayKe Majioro MOPIBHSHO 3 HIBUI-

KiCTIO Ti BUTIKaHHA 3 OTBOPY, i TOMy MOKHAa HaOnuKeHo BBaxatu, mo U, =0.

3BuYaiiHO, 11e Oy/1€ HEBIPHUM, SKIIO BETUYHHH TIEPEPI3iB OTBOPY 1 MOCYAUHUA OYAYyTh

MOPIBHSHHUMU.
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Mpuknaau po3B’si3yBaHHA 3aaay

7.1 . Ilo 2opuzonmansnin mpyoi (puc.’.1) npomixkae piouna. Piznuysa pienie Ah
yici piounu y mpyoxax A i B oopienioe Ah = 10 cm. Jiamempu mpybok oonaxosi.

3naiumu weuoKicmov meuii piounu y mpyoi. A B
Po3B’si3yBaHHA

Jlano:

Ah =10 cu OckiIbKH AiamMeTpu TpyOOK OAHAKOBI, TO OJHAKOBI an}

I ‘ TaKOX 1 IUIOII MOTIEPEYHOT0 MePepi3y TPYOOK.

Taxum urHOM, 3 PIBHAHHS HEPO3PUBHOCTI

CTPYMUHH:

SAUa =SgUg

OTPUMYEMO, IO

VD, =Ug =V, Puc.7.1
3 ¢popmynu bepnysi maemo:
2
ol
5 +pgh, = pghy

3BiJicH MIBUAKICTh T€Ull pIAMHU PiBHA:

U:\/Zg(hs —h,) =4/29Ah

v=4/2-9,81-01=14 y/c.

7.2. Jl6i manomempuuni mpyoKu 6CMAHOGICHI HA 20PU3OHMAIbHINL MPYOI
3MIHHO20 nepepizy y micysax, 0e nepepizu y mpyoui 6i0OnoeiOHO O00pPiGHIOIOMb
S;=20em?, S,=4 em” (puc .7.2). Ilo mpyéui meue 60da. Piznuus pienie soou y
Manomempuunux mpyokax oopisnioe h =40 cm.
3naiimu 006’ecm 600u, w0 NPomMiKae 3a 0OUHUUIO
yacy uepes nepepiz mpyou.

Po3p’si3yBaHHs

O6’em BOIM, IO TMPOTIKAE 3a

MaHo: , o[
S = 90 ¢y2 | CPWMHHIIIO HACY Hepes nepepis TpyOu s
L ?
V  Su,At :
SZ=4CM2 QV :_:L:SZUZ' (1)
h=40cum At Al
Qo 7 3 piBHSHHSI HEPO3PUBHOCTI CTPYMHUHHU: Puc .7.2
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S
— . —2

S,

Tuck pimuHU y pI3HUX YaCTHHAX TPyOM MOKHA BHU3HAYUTH 32 PIBHIHHSIM

bepnymi:

2
L
L PY

p12

Py :pghl,

3HaxX0MMO YHCIIOBI 3HAYEHb IIYKAHOI BETMYUHHM 3TiaHO (6):
2-9,8-40-10*
(202 — 47 )10~*

=Pt

2
PY,
2

:>.p1—p2=§(v§—vf) = p,—p, =

1-22 |
S

3a BUCOTOIO PiBHS PIIUHU Y MAHOMETPUYHHUX TPYOKaX BU3HAYAEMO TUCKHU:

p,=pgh, = p-p,=p9(h,-h) = p,-p,=poh

3 piBHsHB (3) 1 (4) Maemo:

2
Buf(l—%j:pgh = v,=§,

1

2

h -
Q =88 [or 27 11107 i

2 1

S

[TincraBuBmiu (5) B (1), oTprMaeMo KiHIIEBUM BUPaA3:

=11-10° »*/c.

Q, =2o-4-108\/

7.3. Miamemp zopuzoumanvnozo mpyoonpoeody D =10 cm (puc.7.3). Booa

nionimemuvca Ha eucomy h = 3,5 m, akuwo 06’emna eumpama piounu Q\ = 6 /c.
Busnauumu diamemp d 38yscenoi uacmunu mpyoonpoeooy.

amno:
h=35m
Qv==6un/c
D=10cm

d-?

Je U; — MIBUIKICTh BOJW Y BY3bKIi YaCTHHI TpyOOTpPOBOIY,

Po3p’si3yBaHHs

Ha Buxomi 3 mUpokoi YacTUHU |

TpyOOIIpOBOAY THUCK [J, pIBHUN aTMOC-
depHomy p,. Ockiibku TpyOOIpPOBiT

ropusoHTabHuiA, To N1 = Ny (puc.7.3).
3rigHo piBHSAHHSA bepHyii:
2

2

LY PY;
—+ =
2 Py 2

+ Par (1)

RN

U, — MBUAKICTh BOJAW B IIMPOKiHA yacTuHi TpyOompoBoay. Jlius toro, mo0 Boja

HiIHSAIACh 3 pe3epByapa Ha BHCOTY N, THCK Ha MOBEpPXHI BOJW B pe3epByapi p,
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MOBUHEH OyTH OLIBIIMM BiJl TUCKY Y BY3bKil YacTHHI TPYyOONPOBOJY Ha BEIUUUMHY

pgh: P = P, + poh. )

[TincTaBuBmm Bupa3 (2) B piBHSIHHSA (1), OTpUMaEMO:

2 2
PL _ PY;
= + pogh. 3
> > Y 3)
[IBuaKICTH MOKHA BHPA3UTU uepe3 00’€MHy BUTpATy PIAMHH, BPaXOBYIOUH,
TN ORI o TR e
mo 91 = 4 y Y2 T 4 . 1 7Z.d 2, 2 7Z_D2
[TigcTaBnseMo BUpa3u MIBUAKOCTEN B (3), MOMEPEIHFO CKOPOTUBIIH Ha .
8Q,°  8Q,°
(22\/4 = ?v s gh.
z°d® 7z°D
3BiACH:
8Q,°
d= 50 .
4 2 v
V4 +gh
£ﬂ2D4 J ]
[TimcTaBUMO YHCIIOB] 3HAYCHHS:
2
P T ——
113142 ——r—_+981-35
314°.01

7.4. Yepes Koniuny Hacaoxy opanocnoima (puc.7.4), wo pozmauwiosana na 3emii
nio kymom o = 30° 00 20puzonmy, nodacmocsa 60da nio muckom p, = 6-10° ITa 3

weuokicmio U, =6 km/200. oexncuna nacaoxu | = 30 em. 3naumu weuoxkicms U,

GUMIKAHHA 600U YUepe3 KOHIYHY HACAOKY 0e3 8paxXyeaHHs 6mpam HaAnopy.

Po3B’s13yBaHHs

Hano: B . .

5 UKOPHUCTAEMO PiBHSIHHS bepHysmmi:
P =610 Ila ) )

L. L
v; = 6 KM/200 '071+pgh1+ p1:p22 + pgh, + p,.
—_ 0

a =30 Tuck BuUxOAl 3 HAcaAKu PIBHUU
=30 cu aTMOC(epHOMY P2 = Pa.  OCKIIbKH
U, -7 HacaJika pO3TalllOBaHA Ha 3eMJIl Ta

mix kyrom 60° 10 TOPU30HTY, TO
h, =0, a h, = Isina. Puc.7.4
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[TimctaBuMmo 111 AaHi y piBHSHHS bepHymmi:

UZ UZ
/021 +p1='0 )

sina + p,.

3BijicH 3HANIEMO MIBUIKICTh BUTIKAHHS BOAM Yepe3 KOHIUHY

02:\/01 (plp P.) —2glsina.

[TigcTaBUMO YMCIIOBI 3HAYEHHS:

5 _1.10°
0, :\/1,672 L2010 21100 5 961.03.05-332

1000

7.5 . YV wupoxin wacmuni mpyou, wo 3naxooumscs na eucomi h; = 0,1 m 6ooa

meue 3i wmeuokicmio U, = 0,5 m/c (puc.7.5) Byzvka wacmuni mpyou 3naxooumocs
na eucomi hy =0,5m |, i pisnuysa muckie 6 wupokKiii i 8y3vKiil uacmunax mpyou
cmanosums AP = 1,33 klla. 3naiimu weuoxicmo meuii piounu y 8y3vKiil uacmu-

Hi mpyou.
AaHo: Po3B’s13yBaHHs
h1=0,1xm 3riJIHO PIBHSHHS BepHyJIJIi:
v, =0,5mc pU,
h,=0,5m +,09h + P,
Ap =133 kIl HepermmeMo PIBHSIHHS
a 2
U
v, -? ,021 ,02 +pgh, — pahy + p, -
3HaiigemMo Ul , BpaxoByrouu, mo P, — Py = Ap: Puc.7.5
2A
v, = \/u; +2g(h, —h)+ 2P,
[TizcTaBUMO YKCIIOB] 3HAUEHH
2-1330

= \/0,52 +2-981-(05-01) + =328 y/c.
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7.6. Ha cmonai cmoims nocyouna 3 600010, y 0iuniii nosepxHi axkoi € manuil
omeip, pozmawosanuii na giocmani hy = 25 Cm 6i0 ona nocyounu i na eiocmani
h, =16 cm 6i0 piensa eéoou (puc.7.6). Pisenv 600u y nocyouni niompumyecmocs
nocminnum. Ha sakin eiocmani 6i0 omeopy no
20pU30HmMai cmpymuna naoac Ha cmin?

ot
Po3p’sa3yBanus h3 # v
Hano: JlaapHICTh TTOBOTY T B TIOJI CHUJTH
N=25Cn | foinms HAIpPsIMJIEHUX TOPU30HTAJIBHO h
hz =16 cm piBHa: 1
| -?
l=ut. (1)
3rigHo piBHSAHHS bepHysi: '
2 2 [
) pv
’0_1 + mhz -
2 2
CKOpOTHUBILIY PIBHSHHSA HA p OTPUMAEMO: Puc.7.6
2
vy +2gh, =0 ", )

ne Uy — MBUAKICTh 3HWKEHHS PIBHSI BOJIU B MOCY/IUHI, ¥ — IMIBUAKICTh BUTIKAHHS
BOJIM uepe3 OTBIp. 3a yMoBoOIo v, = 0, BIAMOBIHO, 3 pIBHSIHHS (2)
v, =4/ 20h,. 3)
Bucora nagiHHs CTPyMHHH 3 OTBOPY, M1 AI€I0 CUIIM TSKIHHS, HA CTLJ piBHA!
2
h = 9©
27 5

3BICH 3HANIEMO Yac MaiHHA:
g

[TincraBuBmm piBHsHHSA (3) Ta (4) y piBHsHHS (1) oTpuMaemo:

= (Aot

Y

t= @

[TigcTaBUMO YHCIIOBI 3HAYEHHS:

| =,/4-016-0,25 = 0,4 M.
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MexaHika
7.7. Jiamemp nopwna 6 wnpuui d, = 0,05 m, a oiamemp omeopy d,= 0,01 m, xio
nopwns | = 0,25 m. Ha nopwens oitoms 3 cunow F = 10 H. I'ycmuna macmuna 6

. - 3 . .
wnpuyi p = 900 ke/m”. Ckinvku uacy t Oyde eumikamu macmuno 3 20pu3oH-
manvHo po3miuieno2o wnpuya ?

Po3B’si3yBaHHs
Aano: 3rigHO PiBHSHHS HEPO3PUBHOCTI CTPYMUHHU:
d1 = 0,05 M
dy=0,01 S1U; = S50;, (1)
F=10H ; S;ut=S,0,t, S, =S,u,t,
£ =900 xe/m ' . .
— ne U; — MBHIKICTh MACTWIIA y MINPHI , U, — IIBHJIKICTh MacTH-
7d 12 72'd22
Ja d4epe3 OTBIp, S = 4 0 2 = 2 t — gac BuTiKaHHS
MacTHJIA.
3anumemMo SISl MIpHIia piBH}IHHSI bepnymmi:
yol¥
21 +pgh+p, = (2)
ae
P, = i +P
1 S, ar Py = Pa- (3)
Buznaunmo 3 (1) mBuakictb
v =0 S, =0 d,
b P2 (4)

1 migcraBumo Bupasu (3), (4) B piBHsHHA (2):

aF _p zd; p 2, Oy
—7 =0 v, ) =0 - 0).
;2 d,” 2 d, (5)
3BiacH,
4F 2 d;
L, = ﬂdZ_d4_d4'
1 P U 2 (6)

Toni uacy t BuTikaHHs MacThIIa

d2 1 (d,) |20 . (d,) zo|(d\’
t==L —g=| 2| [Z2q2|1-| 22| | =g, [Z2]| S| -
dZv, \d,) \8F d, 8F | d,
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ITizcTaBuBIIM YHCIOBI 3Ha4YeHHA, MaeMo t = 1,85cC.
7.8. B 6ak pieHOMIpHOI0 CHIDYMUHOIO 34 0OUHUUIO YACY NOCHLYRAE 00°€EM 800U

Q, =2 om*c. ¥V oni Gaxy € omeip naower S =2 cm’. Ha axomy pieni h 6yoe

eMPUMYBAMUCH 6004 8 DAKy?

Tano: Po3B’si3yBaHHA
Q, = 2 on/e Bonma B Oaky Oyne yTpuMyBaTHCh Ha OJHOMY DPiBHI, SKIIO
vV . . .
S =9 o2 KUTBKICTh BOJAM, IO TIOCTYMA€ 3a OJWHUINIO Yacy, JOPIBHIOBAaTHME
=2cm . : :
- KUTBKOCT1 BOJIM, IO BUTIKA€E 3 OaKy 3a OJMHHUIIIO 9acy
Q, =Sv, (1)
ne U — mBUIKICT BUTIKAHHS BOIU.
3rigHo piBHSHHS bepHymi
2
_pv
poh == 2)

3 piBHAHHA (2) 3HAXOUMO IBUJIKICTh BUTIKAHHS:
v=2gh (3)

[TincraBuBim Bupas (3) y piBHaHHS (1), oTpumaemo popmyiy st 00UrCICHHS

BHCOTH PIBHS BOJU y OaKy:

Q .
h=—-; h=05
205 M.

7.9. Hlupoxa nocyouna 3 HeeeAUKUM OMEOPOM Yy OHI HANOBHEHA 600010 i
2acom. Bucoma wapy éoou h, =30 cm, a wmapy 2acy N,=20 cm. I'vcmuna 6o0ou
.= 1000 ke/m’, 2ycmuna 2acy P, =800 ke/m°. Hexmyrouu 6’asxicmio, eusnauu-

mu WeuOKicmb 6UMIKAHHA 600U.

Jano: Po3B’si3yBaHHs

Ho: Posrnsinemo BepxHiil mapi 3anuiiemMo piBHsSHHS bepnyti
=30 en CTOCOBHO JI0 IBOX IEPEPI3IB Y BEPXHIN 1 HUKHIN YaCTUHAX ILIApy.
h,=20 cu

Tuck y BepxHiil yacTuHi 30iraeThcsi 3 aTMOCPEpHUM THUCKOM P
3
£, =1000 xe/m

0, =800 xa/m®

TUCK Y HW)KHIN 4acTUHI mo3HauuMo P;. OCKiJIbKH OTBIp HEBEIH-

KUH, IIBUAKICTIO TEPEMIIIEHHS PIAAHA HAOJUKEHO MOXKHA

v-? 3HCXTYBAaTH, TOMY
P, +p,9h, = p,. (1)
Tenep po3rasiHeMo HUXKHIN 1m1ap. TUCK B HOro BepxHii yacTuHi OyAe P;, a B HIKHIN
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vacTuHi, Oinsg otBopy P,- V BepxHiit wacTuHi 3HOBY BBaXKaemo, IO IIBHIKICTH

piauHU TOpiBHIOE HYI0. OTXeE,
2

)
P, + 0,00 = pa"'plT' (2)

PiBastaas (1) 1 (2) yTBOpIOIOTH CHCTEMY ABOX PIBHSHB 3 JBOMa HEBIIOMUMHU
P;10L:
po°
1
Pa + .00, + p,gh, = p, + 5

[IIBHaKICTH BUTIKAHHS BOJAW BU3HAYMMO 3 PIBHSHHS bepHyii:

prv°
2

=g(o.h, + p,h,) _

3BIKHU:

v=_29(h, +&h2); v=3mlc.
P1

7.10. Huninopuuna nocyouna odiamempom D =40Cm Hanosenena 60doio,
sucoma sakoi h =40 cm. B Oni nocyounu 3pooneno Kpyenuii omeip oiamempom
d =1 em. Busnauumu wieuoKicms ROHUIICEHHA PIGHA 600U U, y OaKy, esarcarouu

600y HeB’A3K010 PIOUHOI0.

Po3B’s13yBaHHs
Hano: _ i .
D = 40 cu 3r1AHO p1BHAHHA bepHyu:
- 2 2
d=1cm PU; _ Py,
P2t pgh =222
h=40cm 2 2
1)
v -7? : . :
Ae U; — IIBHAKICTh 3HW)KCHHS PIBHS BOAM B mocyauHi, U, -—
IIBUJIKICTh BUTIKaHHSI BOJU Yepe3 OTBIP.
3 pIBHSIHHS HEPO3PUBHOCTI CTPYMHUHHU:
S0, =S,0,
OTPUMAEMO:
7D’
) _ oS, v, -4 =yp 2
2 = =Y 1 :
S, md? d? (2)
4
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[TincraBastoun (2) B (1), oTpumyemo:

24 4
D 4 44
uf+29h:01d4 = uf(g—4—l):29h = X d4d ) = 2gh.
3BIJKH:
2ghd*
S ey
Jiis Bucotr h = 40 cm mIBHUAKICTD piBHA:
4
b, = 2 9,8]:1 0,4 0,401 — 175wl e
0,4 -0,01

7.11. Huninopuunuii 6ax eucomoro h = 1m noenicmio 3anoenenuii 6000io.
IThowa nonepeunozo nepepizy omeopy y 400 pazie menwa 3a niowy nonepeunozo

nepepizy 0axky. 3a AKUI 4aAC 6CA 6004 BUIEMbCA 4epe3 OMmeip, po3mauioeanuil
0ina ona oaxy?

Nano: Po3B’si3yBaHHS
h=1wu 3rigHo piBHAHHA bepHyi:

S, =400, v} v,
= 1071 + pgh =LY%

CKOpOTHUBIIHN PIBHSHHS HA p OTPUMAEMO:
2 2
ne U; — mBUAKICTh 3HIKEHHS PIBHS BOJU B MOCYIMHI, Uy — MBUIKICTh BUTIKAHHS

BOJM 4epe3 OTBIP.

3 pIBHSIHHSI HEPO3PUBHOCTI CTPYMUHHU:

S0, = 3,0,
OTPUMAEMO:
v S,
v, = ,
2 52 (2)

je S; — muoma IOIEPEYHOro Mepepi3y MOCYAMHH, S, — IUIONIA MONEPEYHOro
nepepizy otBopy. Iliacrasnstouu (2) B (1), orpumaemo:
20 2
of +2gh=—"——  p2(2_-1)=2gh o}(2—2)=2gh
SZ S l S

2 2
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3BIAKH:
2ghS,’
S?-S}°

OCKITbKM BUCOTa 3 YaCOM 3MIHIOETHCS, BOHA € (DYHKIIIEIO 3aJIEKHOIO Bif

L, =

gacy N(t). 3a nesnuii npomixxok yacy dt piBens Bogu B GaKy 3HU3MTHCA Ha:

dh = v,dt = /8293 Jht,
1

S?-S87% 1
dt = |2 — 2 dh
2¢s,” “Jh o ()

[aTerpytoun piBHHHHH (3) OTPUMAEMO:

2 2 2 2 2
2% b = P75 oh,
ZgS ZgS 0 205,

Ockimpku S1 = 400 82, TO

. _ [160000S,’ : S, Jn = 159999,
295, 29

159999
2-9,81

3BIIKU

2.1 ~180 ¢ = 3xs.

7.12. Booa nooaembucsa y honman 3 eeaukozo yuniHopuunozo oaxy ( puc.7.7) i
6’c¢ 3 omeopy II 3i wmeuokicmiw L,=12 m/c. [Jiamemp o6axy D =2 m, oiamemp

nepemuny Il d = 2 cm. Busnauumu: 1) muck P, nio akum éoda nodacmocsa y

douman; 2) wieuokicmep U, 3HUICEHHA 800U Y DAKY. D
Jlano:

Po3B’si3yBaHHs
U,=12 m/c y _
D=2 1. Tuck P,, mig SKUM BOJIa TIOJIA€THCSA

=2Mm

d=2cn y ¢doHTaH, 3HaWaEeMO 13 piBHSIHHS bepHymi.

VY BUNAIKy TOPU3OHTAJIBHOI TPYOKHM BOHO /
Py -2 Ma€ BUTJIIS.

2 2
Uy -2 L PY _ P
P, > 5 (1) Puc. 7.7
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3 1IbOT'O PIBHSIHHS OTPUMAEMO

vl p )
2 2
pU;
Ockinbkn Uy << U, T0 3 piBHsHHS (2) BummBae P1 = 5 =12 y[1a.

2. IlpoBenemo mepetnH / B Oaky Ha piBHI mepetuHy I/ ¢dontany. OCKUIbKU
wioina S; nepetuny / Habararo Oinblia 3a miomry S, nepetuny I/, To BUcoTy h piBHs
BOAM B 0aKy MOXHA BBaKaTH JUJIsI MAJOTO MPOMDKKY 4Yacy MOCTIHHOIO, a MOTIK -
ycraneHuM. Iy ycTaleHOro TOTOKY CIpaBeAjMBEe pIBHSAHHS HEPO3PUBHOCTI

CTpYMEHS Sll)l = 5202 ' 3BIJIKHM BUTUIMBAE, 110
2
v, = UZSZ 6o V1=V d 3
1= aoo Y17 Y2l N | -
5, 00" p ()

[TincraBuBmM B (3) 3HAYCHHS 3aJ]JaHUX BEJIMYUH, OTPUMAEMO:

v, = 0,0012 s/c.

7.13. I3 opanocnoiima, oiamemp omeopy akozo d, = 14 mm, 6’c éepmuxaivHo
620py cmpymuna 600u. 3a uac t = 1 xeé eumikae 06’em éoou V = 0,08 M. Yomy
oopienioe diamemp d, cmpymunu na eéucomi H=2 m?

Nano: Po3B’s13yBanHs
dy = 14 aum 0O06’em Boau V , mo npoTikae 3a yac t uepes nepepiz CTpyMUHU
t=1xe V S,u.t
5 —=—22 =S5 p,=S,.

V =10,08 » t t
H=2wu 3BiZCH IIBHIKOCTI
Uy -? V A V N

L, = = 5 U, = = 5

tS, tmd; tS, td:
3anumemo piBHsHHS bepryti
2 2
) L
PY _PY% ogH.

2 2

1 TIICTAaBUMO BHPA3H JJIS IBUIKOCTEH:

2 2
g (3
tr ) d; tr ) d,
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3BiacHu

1
2
o 2)
d; ny,

3apayi Ana camMmocCTiMHOIro po3B’A3yBaHHA

7.1. Boxa Tede y ropH30HTAIBHO PO3MIMICHIH TpyOi 3MiHHOTO mepepidy. iamerp d
BY3bKO1 YacTWHU TpyOH y 1,5 pa3a MeHmmii 3a niameTp d; MIMPOKOi YaCTHHU TPYOH.
HIBuakicTh BOAM B MIMPOKiM yacTuHi TpyOu U1 = 20 m/c. BU3HAYUTH MIBUIKICTH
BOJIU y By3bKill wactusi Tpyou. (0,45 m/c)

7.2. Pagiyc mupokoi yacTUHH TpyoOwH, 1o sikiid teue Boga, R = 30 cm. IIBuakicth
BOJM y BY3bKiM "acTuHi Tpyoun y M = 9 paziB Ouiblla 3a MBUAKICTh Y HIMPOKIi

.....

7.3. Yepes BomoMip mpoTikae Boxa, TycTHHA SKOi p = I o/cwm’.

Pi3HuIs piBHIB y MaHOMETpUYHHX TpyOkax Ah = 5 cm, a turomi

.. . 2
nepepiziB Tpyou OiJii OCHOB MaHOMETPHUYHHUX TPYOOK S; = 5 cm’,
S, = 15 cm’. Hexryiounm B’SA3KiCTIO BOJM, BH3HAYMTH MACOBY

Butpaty Q BoaHM — Macy BOAM, IO IIPOTIKAE yepes mepepis Tpyou 3a
omuuuIo vacy. (0,525 ka/c)
7.4. Huningp miamerpom d; = 0,04 M 3amoBHEHHI OEH30JIOM 1

pO3TaIioBaHWil TOpU30OHTAILHO. Ha mopiieHs y IMWIHAPL di€

cuma F = 15 H, a 3 oTBOpY BHTIKae cTpyMmiHp Oemsomy mia- ¢

|
e
N

merpoMm d, = 0,01 M. T'ycruna Gersony pg = 850 kr/m°. 3 KOO

HIBUKICTIO TiepeMimmaeTbes mopmeHs? (0,33 w/c).
7.5. Y mupokii 4YacTUHI TOPU3OHTAIBHO pO3MIIIEHOI TpyOu HadTa Teue 31

MBUIKICTIO U1 =2 m/c. Pi3HMIN THCKIB Yy 1i INMPOKIA 1 BY3bKIH dYacTHHAX
_ 3 ~
Ap=6,65 xlla. T'ycruna nadptu £ = 900 xo/u°. Busnauntn mBuakicts HagTH Uy y

BYy3bKill vactuHi Tpyou. (4,33 m/c)

7.6. ITo TpybompoBoay 3MiHHOTO miepepisy 3 miamerpamu d;= 0,20 m 1 d; = 0,12 m 3a
gac t = 1 ¢ mpotikae Boma 06’emom V = 0,03 x°. Tuck B TpyGompoBomi mepen
3BysxeHHsM p; = 200 x/1a. T'ycruna Bomu p = 1000 ke/a’. BU3HAYHTH THCK p, B
TpyOomnpoBoi micis 3ByxeHHs. (197 klla)
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7.7. ®apbonyneT giametpom O;=4cm 3anoBHenmii (papboI0  T'yCTHHOO
p =800 ke/m’ i posramoBanuii ropu3oHTATBHO. KoMmpecop B dhapbomyasTi cTBOproe
tuck P =250 xlla, a 3 orsopy miamerpoM Oy =1 cu Burikae ctpymuna (apou. 3
KO0 mBUAKicTIO U BHTiKae (apba i3 dpapodomynbra? (25 m/c)

7.8. OO0’eM BOAM B TOPU3OHTAIBHO PO3TAIIOBAHOMY IIWJIIHAPI CTAHOBUTH
V =200 cx’, a mioma mMOMepedHoOro Tmepepidy BHXIAHOTO OTBOPY IMIIHAPA
S, =5 mm? 1 HabaraTo MeHIa Bil Twiomll mopiHA. TepTsM 1 B’SI3KICTIO BOJU
sHexTyBatH. ['yctiHa Bogu p = 1000 x2/a’. SIky po6oTy HEOOXiIHO BUKOHATH, 1100,
JiI0YH i3 CTANIO0 CHIJIOIO HA MOPIIEHb, BATUCHYTH 3 HHOI'O BCIO BOAy 3a yac =4 ¢?
(10 Zonrc)

7.9. I3 OpanacnoiiTa, KUl PO3MIIIEHNH TOPU3OHTAIBHO Ha BUcOTI H = 1,5m Han
noBepxHer 3emiti, BUTikae crpymuHa Bogu aiametpom d; = 0,01 m i mamae Ha
noBepxHto 3emiti Ha Bimnani | = 6,0 m. liametp pykasa d; = 0,05 m. I'yctuna BoIM
p = 1000 ke/a’.. HexTyio4r omopoM TOBITps PyXOBi BOM, BU3HAYUTH HaTHIIKOBHIA
TUCK P B pykasi. (58,7 klla)

7.10. YV nmui mocyanHu 3poGneHo oTBip mepepizom S; =0,2cu’. B mocyauHy Hammta

Boga 10 Bucotd N i ii piBeHb MiATPUMYEThCS CTAMNMM. BH3HAUMTH MOy 2
TIONEPEYHOro Mepepisy CTPYMHUHHU, L0 BUTIKAE i3 MocyauHM Ha Biacrani 3N Bix ii
nua. Cramu Tepts B piausi sHextyBata. (0,1 em?)

7.11. V Gak, 1HO SKOTO Ma€ HEBEIMKHMA OTBIp Iuiomero S = 40 MEM?, PIBHOMIpHUM
CTpyMEHeM BIMBaEThCs Boja. [Ipumnus Boau cranoButh Q = 0,2 ke/c. I'ycTuHa BoAM
p = 1000 ke/v°. Busnauntu BucoTy H piBHS BOAH, SKHIl IATPHMYBATHMETBCS Y
0axy. (1,27 m)

7.12. Y nHI UWCTEpHH, 3alMOBHEHOI [BOMAa PI3HUMH pITUHAMH, BHCOTH SKHUX
nopisHO0T hy =123 (mwknsa piguna) i h, =06 ( Bepxusa piguua), a ryctuan
Bignosimao 0, =940 ke/m® i p, =820ke/ Mm%, ¢ HepenuKmiA oTBip. BBaxkarouu
PIIVMHHU 1I€AIbHUMHU 1 HECTUCKYBAJIbHUMHU, 3HANTH MOYATKOBY IIBUKICTh BHUTIKAHHS
pinunu 3 ucrepHu. (5,88 m/c)

7.13. Hwmiaapuyna mocynuHa miametpomM D = 0,40 m HanmoBHeHa BOjoOr0. Y IHI
MOCYJIMHUA YTBOPHUBCS Kpyriivid oTBip niametpoMm d = 0,01 m. Ycda Bona BUTEKIA 3a
yac t = /0 x6. 3HailTh MOYaTKOBUM piBEHb BOAU B ocyauHi. (0,69 m)

7.14. TlocynuHa 3amoOBHIOETHCS BOJOIO. 3a t=1c wnamuBaerncs o0’em V =02 1.
Slkum moBuHeH OyTtu miamerp d OTBOpY Yy IHI MOCYAHMHH, MO0 BOJa y HBOMY
3aTpuMyBanach Ha pisai H = 8,3 cu ? I'yeruna Boau p = 1000 x/v’. (1,4:107 m)
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7.15. bak Bucotoro H =2m no xpaiB 3anoBHeHWil Bomow. [yctmHa BOIHU

p=1000 x/a°. Ha sikiit Bucori N HeoGximHO 3po6uTn OTBip y cTiHui 6axa, m06
MICIIe TIAJIIHHS CTPYMHUHH, 1110 BUTIKAE 3 OTBOPY OYJI0 HA MaKCUMAaJIbHIM BiJICTaH1 Bij
oaka? (1 .m)

7.16.Y cTiHIII TIOCYIWHH 3 BOJOIO MPOCBEPJICHO OJIMH HAJ OJHHUM JIBa OTBOPH 3
wiomgero S =0,2 cM®  KOXKHMIL Bincrane mixk otsopamu Ah =50 cu. Y mocynuny

mocexynau BmuBaethess V =140 cu® Bomu. [ycruma Bomu 0= 1000 xo/a’.
BusnaunTu Ha siKiii BiJICTaHI BiJl TOCYJIMHM 10 TOPU30HTAJl CTPYMHUHH MEPETHYTHCS.
(120 cm)

7.17. Ha ctomi cTOiTh MOCYJHMHA 3 BOJIOIO, y OIYHIM MOBEPXHI SKOi € MaJuil OTBIp,

posTamoBanuii Ha Bigcrani Hy = 25 cm Big mua mocynunw i Ha Bigcrani Hjy =16 cu

B/l piBHS BOAU. PiBeHb BOJAM y MOCYIMHI MIATPUMYEThCS cTamuM. ['ycTuHa Boau

£ =1000 x2/m°. Ha sikiii Bincrani ¢ Big OTBOpY IIO TOPH30HTANI CTPYMHUHA [aJa€ Ha
ctin ? (0,4 m)

7.18. I3 Opanzcmoiita, miametrp oTBOpy sikoro d; = 14 mm, 6’€ BEpTUKAIBHO Bropy
ctpymuHa Boau. 3a dac t = 1 x¢ Butikae 06’em Bogu V = 0,08 M. Yomy nopiBHIOE
niametp d, ctpymunn Ha Bucoti H = 2 m? (20 mm)

7.19.. 3irayTy TpyOKY onmycTuiin y OTIK Boju. [IIBUAKICT MOTOKY BITHOCHO TPYOKHU
U =25m/c. Y BepxHbOMY KIHIIl TpyOKH 3pOOJEHUN HEBETUYKUUA OTBIp, IO

3HaXOAMThCS Ha BucoTi Ny =12 cm. Ha sky Bucoty h Oyxae mimifimatucs cTpyMuHA
BOJIH, 1110 BUTiKae 3 otBopy? (0,2m)

Tectn

7.1. JliHissMH Tedii HA3UBAKOTHCS JIIHII:

A) siKi 3’€IHYIOTh MOJICKYJIA PIJUHU, 110 PYXAIOTHCS 3 OJHAKOBUMH
IIIBUKOCTSIMU;
B) notuyni 10 sSKUX 301rafoThCS 3a HAMIPSMKOM 3 BEKTOPAMHU IIBHIKOCTEH
PIIVMHU Y BIIMOBIAHUX TOYKAaX MPOCTOPY;
B) HOopMaUti 10 kKX 301rar0ThCs 32 HAMPSIMKOM 13 CHUJIOIO TUCKY Y BIIITOBITHUX
TOYKaX MPOCTOPY;
I') noTryuH1 10 AKUX 30Iral0ThCsS 32 HAIPSMKOM 13 CHJIOIO THCKY Y BIIIOBITHUX
TOYKaX MPOCTOPY;
/) mpaBWIIBHOI BIATIOBI/II TYT HEMAE.

7.2. TpyOKo0 Teuli Ha3UBAETHCS MOBEPXHS:
A) BcepennHi K01 PyXa€eThCs PIAMHA;
B) yrBOpeHa niHisMu Teuii, Ikl MpoBeeH] Yepe3 YC1 TOUKHU JOBUIBHOTO

KOHTYPY,
B) Bcepenuni SKOi BC1 YaCTUHKH PiJIMHU PYXaIOThCS 3 OJTHAKOBOIO MIBUAKICTIO;
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I') yrBOpeHa niHiAMH Tedii, K1 IPOBEACHI Yepe3 yC1 TOUKU MajIoTo 3aMKHEHOTO

KOHTYDY;
1) BcepevHi SIKOT BC1 YaCTUHKH PIJIMHH PYyXarOThCs PIBHOIIPHUCKOPEHO.

7.3. SIke 3 HaBeJIEHUX CITIBBITHOIIIEHb BUPA)Ka€ PIBHAHHS HEPO3PUBHOCTI CTPYMEHS?

L_3. . .
A) 0y = 5, B) Sv = const; B) P+ pgh = const;

S :

7.4. Slka 3 popmyn Bupaxkae poOOTy, 1110 BUKOHYETHCS 11 Yac MepeMIICHHS TUITHKA
PIIVHM, SIKa 3HAXOAUTHCS MIXK IepepizamMu S; Ta S, mpoTAaroM vacy At, 3a sskuii
gepes 111 iepepizu Oyjie mepeHecena Maca pigtuau Am?

A) A= pZSZVZAt — plsllet; B) A = vAV] — LAV,
B) A= plSlulAt - p282 DAL I A= p]_S]_ U — p282 Lo,
J0) A = piS10,°At = pS, 0" At

7.5. Slxe 3 HaBeJeHUX PIBHAHb BUPaXKa€ PIBHAHHS bepHysum 1is piauna?

2 2

pU . pU :

A) T+pgh:o, B) T+,ogh+ p = const;
2 2
1)) v

B) pTJngthp:O; I) %‘Pgh—p:consﬁ

2
1y
I[) —pT-F,Ogh— p:0

7.6. SIka 3 HaBeAEHUX BEJIWYUH € JUHAMIYHUM THUCKOM?

2
L

A) pOh; B) %Jr p = const; B) 'OT+ p = const;

PUZ . ,002

7.7. 'Y aKoMy BUIAJIKy T€Yisl piIAMHU Oy/i€ CTalliOHAPHOI?

S L _ —_

A)—/_ b) — B =
—

D IV

7.8. Y TOpU30HTAJIBHIH TPYOI MIBUAKICTh TeUil i7IeaTbHOT piauHH 301UTbIIHIACH Y K
pa3iB. Sk 3MIHUBCS TOBHHUM THUCK?
A) 30inbmuBces y K pasis; bB) 3anumuBcs 6e3 3MiH;
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B) smenmmses y k? pasis; I') 36inbmmBest y kP pasis;
J1) 3mMeHmHBCA y K pasis.
7.9. Yepes TpyOKy HEOTHAKOBOT'O TIepepizy 0e3 TepTs Mpo- —

TiIKa€ HECTUCJIMBA pianHa. Bubparu npaBuiibHI CITiBBIjI- _\__/_ \

HOIIEHHS JISI IIBUIKOCTI Ta TUCKY P1IUHHU.

A) U1 > V3 P1<P3s;  B) VL3 < Uy P3> Pa; I

. . - . ) | 2 3 4
B) %) < Us, p2 > p31 r) U2 = Uy, p2 < p41
M) vy = vs; P1 > Pa.
No 7.1 7.2 7.3 7.4 7.5 7.6 1.7 7.8 7.9
3aBIaHHS
Bapiant b Ir b B b r Ir b b
BIAITOB1I1
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OcHosHi Besimunnan CI i oquHnLi iX BUMIpIOBaHHS

Bennuuna OnuHuIA [To3naueHHs
JIOBXKHHA MeTp M
yac CEeKYH/Ja c
Mmaca KiJtorpam KI
cuna cmpymy amuep A
memnepamypa KeJIbBiH K
K-CHb pe408uHuU MOJIb MOJIb
cuna ceimna KaHaesJaa K/

Ipediken CI niis yTBOpeHHS KPATHUX
i YacTKOBHMX OAMHM b

Kparni YacrroBi
Ipedikc | [Toznau | Muoxum | Illpedik | [loznay | MHOKHH
: K c K

Ekca E 10" Jeuu i 10
Ilema I 10" Canmu c 102
Tepa T 10* Mini M 10°
Tira I 10° Mixpo MK 10°°
Mera M 10° Hano H 10°°
Kino K 10° Iliko n 10"
I'ekmo r 10° Demmo ¢ 10"
Jexa aa 10 Ammo a 108
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HaB4yanbHMM NOCIOHUK

3auek Irop PomaHoBuY
KapkynboBcbka Map’saHa CaBiBHa
CewmkiB Irop Bonoaumuposuu

MNopiHa OneHa MuxauniBHa

MEXAHIKA.
3BIPHUK 3A0AY 3 PO3B’A3KAMU

Bioopykosano 3 comogux dianozumugie

[Tigmucano o apyky. @opmar 70x100/16
[Mamip odcernwmit. [apuitypa Times.

Hpyk opceTHnii. YMOB. IpyK. apK.
3amoBneHHs Ne

Hpyx HIT «Omunok M.M. »
Anpeca: m.JIbBiB, Byn.C.bannepu , 45
Csinoutso cepist b Ne701155 Bix 30.05. 12 p.
eJ1. morura: ommzmirk@ukr.net
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