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Benenmne

CtyaeHTBI MO 3aBEpIICHHIO Kypca «['HWIpaBIuvecKue W ITHEBMATHUYCCKHC
CUCTEMBI ¥l TIPUBOJIBI» BBITIOJHSAIOT KOHTPOJILHBIC 3aIaHUs. 3aJaHus SIBIISTFOTCS OTHOU
u3 (GopM MPOBEPKH U OICHKA YCBOCHHBIX 3HAHHWH, TOJyYCeHHUS HHQPOPMAIMH O
XapakTepe IMO3HABATCIBHOW  JCATENHHOCTH, YPOBHE CAaMOCTOATEIBHOCTH H
aKTUBHOCTH y4YalluXcsl B yueOHOM mpoiiecce, 00 3((HEeKTUBHOCTH METOJ0B, GOpM U
crioco00B y4eOHOM e TEILHOCTH.

KoHTposnbHbIE 3a1aHUs BBITIOJHAIOTCS TIOCTIE U3YYCHHS Kypca:

1  METOOIMYECKHUE  VKA3AHUA 110 THUAPABJIMYECKUM
PACUETAM

2 METOJIMYECKUE YKA3AHUMA 110 IIHEBMATHUKE

CorJlacHO CIHCKY CTapoCcThl, BLIOPATh CBOIi BAPHAHT /JIsl BbINIOJHEHUS

KOHTPOJILHOI'0 3aaHUsl.

[Ipumep
Tabnuua 1 — Coucok cTapoCThl TPYIIIIBI
Howmep B ciucke ®.1.0
1 NBanoB
2 [Tetpos
3 Cunopos
n U T.J.

Cornacio Tabmuubl 1, VBaHOB BbIOMpaeT mnepBblii BapuaHT, a CuIopoB
TPETHUH.
KouTponbHble 3aaHus BBINOJHUTH B paboyeil TeTpaad U C 3amojHEHUEM

TUTYJIbHOI'O JIMCTA CAATh IIPCIIOAaBaTCIIIO.
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KonTpoasHoe 3aganue Nel

B pabouyto TeTpanb nepeyepTuTh cxeMy Ha pucyHke 1.1

Lenps pa®oThl: 3an0HUTH Tabuily 1.1 Mo Ha3BaHUSM.

LLLLLL L
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Pucynok 1.1 — Cxema

Ta6muma 1.1 — O0BeMHBIN THAPOIIPHUBO/T

1/ O06o3HaueHne HasBanue
1 HaszoBure npaBwIbHO cXeMy 3anucath «OTBET»
2 b 3ammcaTth «OTBET»
3 H 3anucath «OTBET»
4 KII 3anucarth «OTBET»
5 P 3anucath «OTBET»
6 I 3anucath «OTBET»
7 Fi 3amnmcaTtb «OTBET»
8 F, 3amncarts «OTBET»
9 bA 3anucath «OTBET»
10 ¢B 3anucath «OTBET»




KonTtposabHoe 3axanue Ne2
Jlana npyUHIMIKATIBHAS CXeMa THIPOIPUBOIA Ha pucyHke 1.1.
Ilens pabotbl: BbeImonHUTE pacueT B pabouell TeTpaau IO ONPEICIICHUIO
YCWIMH Ha IITOKE THaponHapa F u F,.
BapuanTs! npeacrasiensl B Tadiuue 1.2

Tabmuua 1.2 — BapuaHTsl 1U1s1 KOHTPOJIBHOTO 3aJaHUs

Howep A, MM B, Mmm
BapUaHTa
1 50 15
2 60 15
3 70 15
4 80 15
S) 55 15
6 65 15
7 75 20
8 85 20
9 90 20
10 95 20
11 30 10
12 40 12
13 35 14
14 45 14
15 110 30
16 115 30
17 120 35
18 125 35
19 130 35
20 140 40
21 135 40
22 145 40
23 150 40
24 155 40
25 160 45




KonTtposabHoe 3axanue Ne3

Cucrema cMa3ku JBUraTeNs MpPeCTaBICHAa HAa pUCYHKe 1.2

Lens paGotei: B pabouyto TeTpaap 3anoHUTh Ta0auILy 1.3 ¢ Bompocamu.

Pucynok 1.2 — Cucrema cMa3ku JBUTATENS

Cucrema cma3ku JBUTaTeNsl BKIIOYAET B ceOs MOAJOH KapTepa ¢ MpOOKOH
CIIMBa Maclia, MacjsSHBIA HAcOC C PEAYKIMOHHBIM KJIAllaHOM, MAcCJIOMPHEMHHK C
ceTyaThiM (GUIBTPOM, MACISHBIM (QUIBTP C MPEIOXPAHUTEIbHBIM U TEPENyCKHBIM
KJIallaHaMH, CHUCTEMY MAaCISHBIX KaHaJoOB B OJIOKE IMJIWHAPOB, TOJIOBKE LUIMHIIPOB,
KOJICHYaTOM U paclpeesIuTeIbHOM BajlaX, JaTUMK JaBJICHHUS Macia ¢ KOHTPOJIbHOU

JIaMIIOM U MacCJIO3AJIMBHYIO I'OPJIOBUHY.



Taomuna 1.3 — Cucrema cMa3Ky IBUTATENS

No
Bomnpoc OTtser
BOIIpoOCa
1
2
3
4
5
6
7
8 JlaiiTe Ha3BaHUE
9 NO3UIUsAM?
10
11
12
13
14
15
16
B cucreme cmazku
17 JBUTATEIIS] KMEETCS
ommubka. Borpoc: I'e
omuoOka?
3anumure pabouunit
18 MAaIia30H JaBJICHUSA Maciia
B J/IBC?
19 Kakoe Tpenue nmeer
103.15?
20 Kakoe Tpenue nmeer
1103.10?
21 Kaxkoi pecypc nmeer JIBC
B KM."?
Kakue nommmmnaukn
22
YCTaHOBJIEHBI 151 1103. 107




KonTpoasbHoe 3aganue Ned

Pemenwne 3anaun ¢ mpumepom (cxemy puc. 1.3, mepedepTuTh B T€Tpaab)

Y4eOHass paboTa CTyA€HTa 3a0YHOTO OOYYCHHsS IO H3YYCHHIO Kypca
TUAPABIMKN BKJIIOYACT CAMOCTOSTEIbHOE H3yYeHHE MUCIHIUIMHBI MO0 ydeOHUKaM,
y4e0HO-METOIMISCKUM TOCOOMSIM, KOHCTICKTaM JICKIHH, BHITIOJTHECHHE KOHTPOJIBHOM
paboThI, €€ 3alUTy U clady.

YcnoBue 3anauu:

Bona npu Temniepatype t u3 pesepByapa A (puc. 1.3) nonaercs B pesepByap B
1o TPyOOMPOBOTY, COCTOSAIIEMY M3 JBYX Y4acTKOB jiauHou | u 1,, amamerpom d; m
dy. C mpyro#i CTOpOHBI, HA TOM € YPOBHE K pe3epByapy A MOJACOCINHCH BHEUTHHMA

IWIHHIPHYECKUAN Hacalok (Hacaaok Bentypu) nuamerpom dy v mymanoit Iy =5 dy.
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Pucynok 1.3 — Cxema ycioBus 3aj1auu

BapuanTs! k 3a1aHuto nokasansl B Tabmnuie 1.4

[lens paGoThl: BpIMONHUTHE yClIOBUS 3amadd, pa3o0paThCsi B YpaBHEHUU

bepnynu.



Ta6nuna 1.4 — BapuaHThl K 3aJJaHUIO

[TapameTpsl
an d|d|a | wl | ale] v o ele) a4
BapHuaHTa

Eqnnnna M \mm|mm|mm| m | m | m? | vun °C| M?/c I i -
VN3MepeHHusd . 4

bap. Tno5 | 71120{80|80| 6 | 5 |20| 35 |0,03/10/131-10%0,5| 4 |0,82|0,62
bap. 6 no 70 | 6 [100| 80| 80|5,5/4,5| 18| 30 |0,03|15{114-10%]0,5| 4 |0,82[0,62
bap. 71no 75 |5,5(100, 60| 60| 5| 4 | 16| 25 |0,03|20[101-10%0,5| 4 |0,82{0,62
bap. 16 no 20| 5 | 80 (40| 40|4,5|3,5| 14| 20 |0,03|25| 90-10*|0,5| 4 |0,82(0,62
bap. 21no 25| 4 | 80(40|40| 4 | 3 | 12| 15 |0,03|30| 80-10%|0,5| 4 |0,82/0,62

OnpezenuTs:

1) mamop H ,, KOTOpEI/ AY)KHO NOAREPKHBATE B HaKe A,
yro6pl HanmolHUTL Gak B o6memom W, sa spema T.
Koaddunuent noreps NpH Bxoge B Tpyby &, ;

2) CKOPOCTh MCTEYEeHMA BOALI 4Yepe3 HACAAOK B
NPEeAIIONOXKeHNH, YTO B pe3epByape A HaXOLHUTCHA BOJAa NOK
Hanmopom H , onpejenseMbIM K3 NPEABAYIIETO YCIOBHA.
Koapdurnuent ckopocTy Hacafgka @, ;

3) cpaBHHMTH CKOPOCTh HCTEYEHHSA M3 HACAAKA VU, CO
CKOPOCTHIO HCTeYeHU A depe3 OTBEPCTHEe U B TOHKOHN CTEHKe
TOTO e AHaMerpa.

[Ipumep pemieHue 3agauu:




1. Jaa onpepenenua BeJMUYUHBI Hamopa H,
BOCIIOJIb3yeMCS YpaBHeHueM BepHyIH A4 DOTOKa pealbHoi
SUAKOCTH, COCTABJEHHEIM AJIA XapaxTepHbIX ceueHUd I-I n
II-IT oTHOCHUTENHHO MNOPU3OHTAILHON MJIOCKOCTH CPABHEHNA,
npoxonAien no ocu 0-0 11a 3aJaHHOH CXEMbI!

P v’ P "
H+ um1r+al 1ous 1208 _0+ am1t+a2' 2

Y 2g Y 2-g
Tae v1=0, TaKk Kak HI= const;

+h M,

noay,s Y

U, — CKOPOCTb HCTEYeHUA JKUAKOCTH B CEUEHUU I-IT, m/c;

hnom,_z — TMOTEePH HaAmopa NPH ABHKEHHH XHUIKOCTU OT
ceuenuda I-1 no ceuenna I7-11, xu.

B cBoio ouepeas k., MOJKHO BBIPDASUTH B CIEAYIOIEM
BUAE!

£ . (va')2+ A,’_l (U!')+ £ Y

h ot = CLERS o +
nomi-2 2g dl 7. g - 2~g
2 2 2
i} v v
Toy e SRR SR R MR o o . JE
Z-g‘ gkp z'g ésu.t Z-g

rae éar — KO3(p(PpUMIHMEHT MECTHOr0 CONPOTUBJIEHHUS OT BXoAa
KHUAKOCTH U3 peaepByapa A B Tpy0y;
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v, — CKOPOCThL MCTEYEHHSA MUAKOCTH HA YyIacTKe TPYOsI
anuHou L, m/c;

A — KoaddHUIHeHT PHAPABIMUYECKOI0 TPpeHnsd (Koad-
¢punuenr Japcu); IpUEAMAETCH OTAHAKOBBIM AJIf1 Y4ACTKOB
TpyO pomHOM [ M l,;

5@ — K03(GUIHEHT MECTHOTO CONPOTUBJIEHUS H3-3a
YCTaHOBKHM KpaHa Ha Tpybe pauno# [, ;

¢, — KoadhOUIHEHT MECTHOTO CONPOTHBICHUA U3-3a
BHIXOAA JKUAKOCTH U3 TPYyOsl B pesepByap B; npuEAMaeM
pasaBIM 1,0;

€ . — KO3bOMHUIMEHT MECTHOrO CONPOTUBICHHST H3-32
BHE3aIIHOTO CYsKeHUA TPYORl onpefesAeTcd Mo opmMyae;

d 2
- il Tommits
gsn.c. S 0'5 d 2 . (5.25)

[IpunuMaeM 3HaYeHHE NMOMPABOYHOrO KoadpduiineHTa
(roaddunuent Kopuoauca) pasEbIM @, = ¢, = 1,0.
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IMMoacTasus 3HaYeBne A . B ypaBHeHHe BepHYyLIR
HOJYYHM:

H1=;i+ éu. _(_vl,_)2+ A“ g. (;)l)z é«knx ;2 +
‘& "5 I g g

+AI—2 e

i ; E*‘ = M. (5.26)

B BripaxeHuu (5.26) Hen3BeCTHLEIMHE ABJAKTCA [Be

BCJIMYHNHDBI: U, H Uz.

Ilns oupefiesieEnd v,' U U, BOCIOAB3YEMCH CAEAYIOIMUIMHA
BHIDAKEHUAMHU:

' 4-Q 4-Q

v =—7 V,=—— .
r-d? BIH ndz, M/C;

rae Q — pacxoa JKHAKOCTH, IpoTeKalomei no Tpybonposoay,
mi/e,

’

4
Q:-—}:j—- MS/C’

rne W, — oobem Gaka B, #%;

T — Bpema 3anosHeHus 6axa B, c.

IloscraBuE 3HAYEHNE CKOpOcTeld ' M U, B BhlDaKeHue
(5.26), onpenenunm rpebyemyio Benuunny H .

2. CKOpOoCTh HCTEUEHUA KUAKOCTH Uepe3 HACaLoK
onpepeseTcsa Mo U3BecTHON dopmye:

:(p". z.g.]{l . M/c,

rae ¢, — Ko3(hdUUMEeHT CKOPOCTH HACANKA;

H , — necTBYIOIIUNA HAIOD, M.

Pacuer npousBogurcs O6e3 yueTa BKAKWYEHHA B paboTy
TpybonIpoBOAA.
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3. CKOpoCTh MCTEHMEHUA BOABI M3 HacajKa v M 4epes

OTBEpCTHEe U B TOHKOW CTEeHKe TOro e JAuaMerpa
oripeesIAeTCH 10 OJHON 1 TOM ke (PopMyJIe, HO € PA3INYHBIMU
Koo PuUIHeHTaMN CKOPOCTEH.

CnepnoBaTesibHO, CKOPOCTh HCTEeYEHUS BOJABLI Uepes
Hacajnok 6yzer 8 0,82/0,62 = 1,3 pasa Gonnille ueM 4yepes
OTBEPCTHE B TOHKOM CTEHKE TOrO e auamMeTrpa.

KonTtpoabHoe 3axanue NeS

B pabouyto TeTpanpb nepeyepTuTh cxeMy Ha pucyHke 1.4

Lenps pa®oThl: 3a110JIHATH TaOUIy 1.5

Pucynok 1.4 — Cxema

13



Ta6nuna 1.5 — JlaiiTe Ha3BaHUE BOMpOCaM

No i/t O6o03HaueHue OTtBeT
1
2
3 .
4 JlanTe Ha3BaHHE
5 MO3ULIUASIM?
6
7
8 HazoBure npaBuibHO
cxemy?
Ha xakom ATC
9 UCTIONB3YETCsI TaHHAs
cxema?
Otnuyue TopMO3HOMN
10 cxemsl (puc. 1.4) ot

TOPMO3HOM CXEMBbI
asTomoowmiisa Kamas?

14



KonTtposbHoe 3axanue Ne6

Cucrema PETyYJINpPOBaHUA OABJICHHUSA BO3yXad B IIHMHaX

Llens pabGotei: B paboueil TeTpaau COCTaBUTh ACKU3 (CTYIHUIBI KoOJieca) B

pa3pese MmoJBo/Ia BO3IyxXa K IIMHE KoJeca.

KonTtpoJuabHoe 3aganue Ne7
Pemenue 3amau
[lenb pabOTHI: HANTHU PEIICHUE COTJIACHO YCJIOBHIO.
3amaua 1

Y penbHbli Bec Gensuna y= 7060 H /x5,
OnpegennTs ero mIOTHOCTH P.

3agaua 2

BepTukannusii nUNHBEAPHIECKWH pesepByap
AAaMeTpoM D = 2 m HaONHEeH XUIKOCTHIO 0 BEICOTH H = 2 M.

Bec sknjikocty B pesepByape G=46,3 xF . Oupenemuts yaensHbIH
B€C Y M IINOTHOCTHh JHKHAKOCTH P,

3agauya 3

H306eiTOYROE TaBNIeHHe, HBMEPEREOE
Ha raybune mopa h = 300 x, cocraBaser 3,1 Mlila.
OnpenenuTh IJIOTHOCTh MOPCKOHR BOZHL.
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MeTtoanyeckue YKa3aHHu:A

2.4. YnenbHsiii BeC

YrenlbHBIM BecoM (HIM OOBEMHBIM BeCcoM)
JKHAAKOCTH HA3BIBAETCA BeC eAUHKUILI €6 00'e6Ma.

YAeapHsIR Bec obosHauaerca 6ykBoii [ ¥] n ompegensercs
U3 COOTHOINEHUA

G
Y=}; ’ H/»°, (2.2)
rae G — Bec KUAKOCTH B o6weme V, H.
EnvHHIA NSMepeHus VAeThHOrO Becd B cucteme CH — H /M3,
YAenbHBEIH BeC ¥ M NJIOTHOCTS O CBABAHBI MeXAY coboi
BECbMA BAXHOH 3aBUCHUMOCTBIO, KOTOPAA IIHPOKO

HCTIIOJb3YETCA NIPH I'HAPABANYECKHX pacuéTax

Y= peg ; H/n? (2.3)
TAe £ — YCKOpPeHHe CBOBOAHOTO NageHus, M/ c2.

2.3. [InoTHoOCTL

K ocHOBHHIM (pH3H4YE€CKHM CBOHMCTBAM pealbHEIX
MUAKOCTEeH, ¢ KOTOPHIMU TMPUXOAUTCH MMETDh JeJIO NPH
THAPABIMYECKUX PACYETAX, OTHOCATCS: NIOTHOCTE, YAeAbHBIH
BEC U BA3KOCTE.

I[110THOCTEIO HA3BIBAIOT KOJHUECTBO MACCHl MKHAKOCTH,
cofepxanIecs B efHUIE 00BeéMAa.
InorHocTs o0o3rauaeTrca 6yKBoi [p] 1 onpegensdeTcsa U3
COOTHOLIEHUA
m

p=2 e/ n5, (2.1)

TIe m — MACCA JKHUIKOCTH {k2), 3aKTI49eHHad B o0séme V (m?).
EquHnna naMepeHus moTHocTH B cucteme CH — we/me.
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