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PACYETHbIM YKJIOH,

mnn Huraem CI1 30.13330.2020...

B HacTosilen ctatbe OyaeT pacCMOTPEH BOMPOC PACYETHbLIX YKJIOHOB OTBOAS-
LMX TPYOONPOBOAOB CUCTEM BHYTPEHHEN KaHANM3aLnm 30aHUIA 1 COOPYXEHUNA.

Chnoxunach KpailHe HeraTMBHasA CUTyaLua:
no cTaTUCTUKe, KoTopyto npusoauna A. . lo6po-
MbICNOB (PYKOBOAUTENb KON/NEKTUBA pa3paboT-
YMKOB HOPMaTUBHBIX AOKYMEHTOB MO KaHaAu-
3aymm B CCCP), y 90 % BCex XUAbIX 3JaHNIN Ha
TeppuTopum 6biBliero Coto3a peryasapHo B Noa-
BaJibl C/INBAETCA CTOYHAA XKUAKOCTb NPU INKBU-
AaLuu 3acopoB Ha oTBoAALMUX TpPy6onpoBogax!

3acopbl — 3T0 rnaBHas npobseMa KaHannsaum-
OHHbIX ceTei! OHa BO3HMKaeT yalle BCEro n3-3a
HenpaBW/AbHO PAcCYUTAHHOIO YKNOHa OTBOAALMX
TpybonpoBogoB. [1poBepUTb 3TO OYEHb NPOCTO:
OTBeTbTE Ha BOMPOC, @ C KAaKNM YK/IOHOM Bbl MPOEK-
TUpYyeTe BbiNMYCKU? BONbWNHCTBO, HE 3aZyMbIBasACh,
oTBeTAT — 0,02, 1Mb60 1/d! N ToNbKO HEMHOIME CKa-
YT NPaBU/bHO: YK/IOH JO/MKEH 6bITb pacyeTHbIM!

MTak, ectb CIM 30.13330.2020 «CHwuI 2.04.01-
85% BHYTpeHHUI BOAONPOBOA M KaHa/nn3auus 3aa-
HWIM», a B Hem n. 19.1:

«Bblbop pacdiemHoz20 yKnoHa i, cpedHell ckopo-
cmu cmoyHol wudkocmu V, m/c, u HanoaHeHus h/d
cnedyem npou3BooUmMb makum 06pa3omM, 4mobesl
66110 BbLINOAHEHO YCAOBUE, Xapakmepusyujee
peXxuMm camooyuu,eHus B 6esHanopHoM mpybonpo-

Boode:
h
VW/? 2K, (33)

20e K = 0,5 - 014 mpybonposodos u3 nonumMepHsix
Mamepuanos;

K =0,6 - 015 mpy6onposodoB u3 opyaux mame-
puanos.

lpu 3mom cKopocmb OBUXKEHUA CMOKOB
00/1)KHa 66imb He meHee 0,7 M/c (camooyuwarouias),
a Hano/nHeHue mpy6onposodos — He meHee 0,3.

B mex cay4aax, Koz2d0a BbINOAHUMbL YCAO-
sue (33) He npedcmaBAseMCs BO3IMOKHbLIM U3-3a
HedocmamoyYHol BeAUYUHbl pacxoda CMOYHbIX
B0O, cnedyem yBenu4UMb KOAU4ECMBO CMO-
AIKOB, NpUCoOedUHSAEeMbIX K 0aHHOMY C6OpHOMY
0mBodHoMy (20puzoHmanbHoMy) mpy6onposody
(BbinycKy) 05 yBenudeHus BeAUYUHbI pacxoda
cmoyHol udkocmu, docmamo4Ho20 018 obecne-
YeHUs PeXUMOB CaMOOYUWEHUS, U MOALKO ecau
makas BO3MOXHOCMb omcymcmsyem, Hepac-
YyemHsle y4acmKu OmBOOHbLIX 20pU3OHMAbHbIX
mpy60onposodos cnedyem npoKAadbiBams C yKA0-
Hom 1/d...»

HanucaH 3TOT NYHKT He O4YeHb MOHATHO. YTO
e nojpasymeBaeTcs Moj pacyemom KaHanusa-
YUOHHbIX mpy60onpoBodos — AaBaiTe pa3bupatbes
BMecTe!

Mpexae BCEro Hajo OMpeAennTbCA: YTO Ke
ABNAETCA NMPUYMHOW 3aCOPOB Ha OTBOAALLMX KaHa-
N3aumMOoHHbIX Tpy6onpososax?

»
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[MprMeyaHue: 3acopbl B CUCTEMaxX KaHam3aumum
MPaKTU4eCKN BCerAa NPOUCXOAAT Ha rOPU30OH-
Ta/IbHbIX y4acTKax OTBOAAWMX TPy6ONpoBOAOB

(He TonbKO Ha BbIMyCKax, HO M Ha oTcTynax)! Ha

cToAKax 3acopbl HbIBatoT, HO KpaiHe pegko. Mo

cnoaM A. fl. [lobpoMbicaI0Ba, 3a BeCb Nepuoj

ero paboThl B Hallei cneymanbHoOCT, a 3To C

1964 no 2007 roapl, OH CTaNKMBANCA C 3aCOpaMu

Ha KaHa/IM3aLMOHHbIX CToAKax Bcero TPU pasal

3acopbl KaHanM3aLuMOHHbLIX Tpy6onpoBOAOB
6ecnokounn nHxeHepos Bcerga. Bo BTopolt nono-
BMHEe MPOL/IOro BeKa Ha MPOTAXeHUN ABYX NeT
NPOBOAWUANCE UCCNEAOBAHUA NO ONpejeneHunto
MPUYMH, NPUBOAALLNX K 3acopaM. [lna Hac o4veHb
BaKeH pe3y/bTaT 3TUX UCCNeA0BaHWNA, @ UMEHHO:
«K 3acopaM Ha oTBOoAAwMX Tpyb6onpoBogax
KaHa/au3auuuM NpuBOAAT NOCTOPOHHUE npej-
MeTbl, KOTOpble He ABNAITCA COCTaBNAIWMUMU
CTOYHOWM XUAKOCTU!»

ApyrvMmn cnoBamm, 3TO MOXeT BbITb BCE YTO
YrOZHO: CTPOUTE/IbHbIN 1 6bITOBOW Mycop, nulie-
Bble OTXO/bl; Ha YYTrYHHbIX Tpy6ax, TaK KaK OHU He
ABNATCA TMAPaBANYECKM FNaAKUMU, K 3acopaM
NPUBOAAT U3ENNA NNHHOW TUr1eHbl U3 BaTbl AN
Moz 06HbIX BONOKHUCTbIX MaTeprasos.

3ajaya AcHa: Heob6xoAMMO YAANUTb, UAK, Npa-
BU/IbHee CKa3aTb, — TPaHCMOPTUPOBaTL Mo Tpybo-
MPOBO/AHOW CMCTeMe, KaKOW-TO npejMeT, nonas-
WA B CMCTEMY KaHaaM3auuu.

ByaeM cumTatb, 4TO Haw TpybonpoBog ecTb
TPaAHCMOPTHAA cucTeMa (KOTOPOM OH W ABAAETCA).
Tenepb NpeACTaBUM, YTO B Hally TPAHCMOPTHYIO
cucTeMy (TpyBy) nonan Kakoi-To npeamet. ITo Haw
«maccaxmpy». ITOro naccaxmpa Mol JOKHbI Nepe-
Be3TU M3 TOYKM A B TOUKY b. /114 3TOro Ham HyxeH
«TPAHCMOPT» — 3TO CTOYHAA XMUAKOCTb (Boga). Janee
Hall NacCaKMp fO/MKEeH NOMeCTUTbCA B Hallem
TPaHCMOPTHOM CpeAcTBe (B BOAE), @ STO BO3MOXHO
TONIBKO MPU KaKOM-TO Hamno/iHeHWKn Tpybonposoga —
h/d. BoT Mbl 1 Aowan 40 NepBOro Heo6X0ANMOro
napameTpa, yKasaHHoro B C[1. lomeleHne npea-
MeTa B BOAY MoOApa3syMeBaeT BO3/eNCTBME Ha 3TOT
npeAMeT apxuMeA0BoOW cubl. 1o 3akoHy Apxumesa,
noboe Teno, Norpy»eHHoe B XUAKOCTb, TepseT B
BeCe POBHO CTOJ/IbKO, CKO/IbKO BECUT BbITeCHEHHasA
3TMM TesioM Boga. T. e. ntoboli npeAMeT B Boje CTa-
HOBUTBCA /IerYe, @ 3HAYUT, MpoLLe 3TOT NpeAMeT OTo-
pBaTb OT AHa. [lanee, 4TO6bI HaLL MaCCaXMP ABUranacs,
[LO/KHO /IBUTaTbCA Halle TPaHCMOPTHOe CPeACTBO,
T. €. BOAA A0/MKHa Teyb. TeyeHne BOAbl XapaKTepu-
3yeTca CKOpPOCTbio TedeHusn V. iMeeM BTOpoOIi napa-
MeTp, yKkasaHHbi B CHulle.

[pumeyaHme: [loyeMy HanOXeHO OrpaHMYeHne

«CKOPOCMb OBUXKEHUS CMOKOB 00/KHa 6bimb

He meHee 0,7 m/c»? Tpu ckopoctn V = 0,7 M/c

no NOTKY TPy6bl Ha4YMHaeT ABUraTbCA NeCOK —

Tpy6a He 3aunuBaeTcs (3Ty CKOpPOCTb 4acTo

Ha3bIBaAOT «CKOPOCTbIO CAMOOUULLEHMA)!

T. K. KaHanM3aLUusa — cMCTeMa caMoTeYHas, To
Boga 6yseT Teub TONBKO B OZHOM C/ly4ae: ecau
Tpyb6a uMeeT YKNOH — i. TakuM 06pa3oMm, Mbl Nony-
4nan Tpu napametpa: i, h/d n V, koTopble Hepas-
PbIBHO CBA3aHbl Mex Ay coboi! [TOHATHO, 4TO YeM
60/1ble yKNOH TPY6bl i, TeM 60/bLIe CKOPOCTb Teye-
HWA BoAbl V 1 TeM MeHblue HanosiHeHWe Tpybonpo-
Boga h/d. BepHo 1 o6paTHoe: YeM MeHblle YKAOH
TPy6bl i, TeM MeHblle CKOPOCTb TedeHWs BoAbl V 1
TeM 6o/ble HanosHeHWe Tpy6onposoaa h/d.

MpuMeyaHue: MNpu 6e3pacieTHOM yBENUYEHUM

YK/IOHa Mbl MOXEM MOMYUUTB T. H. «CyXOe Teye-

HVe», NPy KOTOpPOM BoJa C 60/bLION CKOPO-

CTbIO TeYeT MO NOTKY TPYObl NPU HANONHEHUMN,

MPaKTUYECKN PAaBHOM HYJIHO.

Bce, 4TO 6bIIO OMMCaAHO Bbile, CAENAHO AAA
Harnf4HOrO NMOHWMAHUA HEO6XOAMMOCTU onpege-
NeHnA pacyeTHOro yknoHa Tpybonposoga. [lanee
Mbl MpMBeAEeM MeTOAMKY pacueTa. [lna onpege-
NeHWA pacyeTHOro YK/NOHa MOXHO TaKxe MoJb-
3oBaTbcA «Tabnuuamu AnA rUAPaBANYECKUX
pacyeToB 6e3HanoOpHbIX TPy6OMNPOBOAOB» NOZ
peaakumeint A. 4. lobpombicnoBa. Kak uMu nosnb-
30BaTbCA, Mbl PACCKAXEM MOC/e U3/N0OKEHNA MeTO-
AVIKM onpejeneHns pacyeTHOro yKaoHa Tpy6ornpo-
BoAa.

PacueTt 6e3HANOpHbIX TPy60onpoBoaoB

1. YKNOH 6e3HarnopHbIX CaMOTeYHbIX Tpy6omnpo-
BOZOB C/le/lyeT onpejensTb no Gopmyne:

= AV
2g4R

rae A — KO3PPUUNEHT CONPOTUBEHMA NO ANNHE
TpybonpoBosa;

V — CKOpOCTb TeYeHUs CTOYHOM KUAKOCTU, M/C;

g — ycKopeHue cBOOOAHOIO NajeHus, paBHoe
9,81 M/c;

R = w/X — rnapaBanyecKkuin pagunyc, M,

rae w — naowadb XMBOrO CeYEHUA MOTOKa
CTOYHOW XKUAKOCTH, MZ;

X — CMOYeHHbI NnepumMeTp Tpy6onposoaa, M.

2. KoappuumneHT conpoTBaeHNA No AAnHe
TpybonpoBoga MOXKHO onpesennTb no popmyne:

~ ﬁaﬁ))z—b'

=02

rae K, — KO3QPUUMEHT 3KBMBANEHTHOW PaBHO-
MEPHO 3epHWUCTON WepPOXoBaATOCTH (rugpassnye-
CKan WepoxoBaTOCTb) TPYE, PaBHbIN 415 NaacTMac-
coBbIX Tpy6 0,00002 M.
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MpumeyaHue: Bce nnacTmaccosble Tpybbl fABASA-

IOTCA TUAPABANYECKUN TNaAKUMU. BHYTpeHHAA

MOBEPXHOCTb TPY6 UMEET OrpeAeeHHYIo LWepo-

X0BaTOCTb (BLICTYMbI W BMAAWHbI), NMPUCYLLYIO

mMaTepuany, M3 KOTOpPoOro npoussezeHa Tpyba,

n MeTogam ero obpaboTku. Mpu TypbyneHT-

HOM ABVXEHWW BOAbI N0 Tpy6e Ha NOBEPXHOCTH

Tpy6bl 06pasyeTca AMUHAPHbIA MOTrPaHUYHBbIN

cnov. Ecam BbICTYMbI Ha MOBEPXHOCTYM TPY6bI He

BbIXOAAT 3a nNpeje/ibl NOrpaHU4YHOr o CN10A — Takue

TPy6bl HAa3bIBAOTCA MMAPABANYECKM TNAZKUMU!

Vo =1M/g

a — rokasaTe/lb CTeNeHU, 3aBUCALLMI OT Wepo-
XOBaTOCTU MaTepuana Tpyb6, Aas NAACTMACCOBbIX
Tpyb paseH 0,258;

b — nokasaTenb CTeneHW, 3aBUCAWMA OT
pexmMa (xapaKTepa) TeYeHUs KULKOCTH.

IMpv NOSIHOM Hano/iHeHUW TpybonpoBoAa:

500D
_lgRews _ _lg K.
lgRey — VoD
M-S

pu HeNoHOM HanoaHeHWn Tpybonposoa:

lg SOOlen

M[
2

b=3-

R, , VAR,
gr. tley

rae Re,, = 500D/K, — uncno PeiiHonbaca, cOOTBET-
CTBYylOLEe Havyany KBagpaTu4Hon obaacTu rugpas-
INY4ECKNX CONPOTUBNEHUN;

Rey= VD/v — dakTuyeckoe yncno PeitHonbACa;

D — pacyeTHbI BHYTpPeHHWI gnameTp Tpy6o-
npoBoza, M,

V — KMHeMaTn4ecKas BAZKOCTb CTOYHOM KUAKO-
cTu, pasHaa 1,49 - 1076, M?/c,

Mpumeyanue: Mpu b > 2 cnepyeT NprHUMaTL

b=2.

3. CpeaHAA CKOPOCTb TeYEHNA CTOYHOWM XKUAKO-
CT1 V, Npy HENOAHOM HanosHeHUn Tpy6onpososa
paBHa:

1+a 1,258

uevl] = (F)
[prvMeYaHue: 3aKOHOMEPHOCTb U3MEHEeHUA
CpPeAHNX CKOPOCTel TeYeHWA XKUAKOCTU No
ceyeHuto 6e3HanopHbIX TPy6ONpoBOAOB (KaHa-
N0B) N06bIX GOPM NonepeyHbix ceveHmnin Goina

nony4veHa A. fl. lo6poMbICIOBLIM B BUZE:

(b)b_ (&)WH

Vil 7 \R,

AHaNIN3 MHOTOUYMUCIEHHbIX pPacyeTHbIX popMyn,
B T. 4. n ¢opmynsbl CIM 32.13330.2018 «CHwul

2.04.03-85 Kananusaumua. HapyxHble cetu u
coopyeHus» (c u3m. N2 1), ¢ ucnosb3osBaHnem

HanMcaHHOWM Bbilwe GOPMY/bl MOKa3bIBAET, YTO
B UX OCHOBE JIEXXUT T. H. KBaAPaTVI‘-IHbIIZ 3aKOH
rmagpaBan4eckoro conpoTtmB/ieHUA, Korga

CONpPOTUB/IEHWNE MPOMOPLUOHANBHO CKOPOCTH

B cTeneHun 2 (T. e. b = 2). Mo3ToMy B nepexoa-

HoM 06/1aCTN CONPOTUBAEHUI, KOrAa b < 2, 3Tu

$OopMy bl He fat0T A40CTOBEPHOro pesynbraral
rae V, — CpeHAA CKOPOCTb TeYeHUA CTOYHOM Hua-
KOCTW NPU NOJIHOM HanoHeHWW, M/c;

W, _ TR _R_D
Xn 2R 2 4
TMAPABANYECKINIA paguyc npu nonHomM () 3anonHe-
HUKM TpybonpoBoga, M;
D?(B - sinp) BEE (1 B sinB)
R,= = 8 _ 2 4 B/ _

Xn DB Bg

[N)
Ro= @n - T _ X

TMAPABANYECKNIA paguyc npv HenosiHoM (H) 3anon-
HeHUW Tpy6OMpoBOAa, M;
B - LeHTpanbHbIN yron, paa.
Torpa nmeem:
2 - sin )
w_ 4 B /_ 1- sinB
D B

EES

4
MpuMeyaHue: OTHOWEHNE TUAPABANYECKUX
paMyCcoB Npu MOSHOM M HEMOAHOM 3anosiHe-
HUM Tpy6ONPOBOAA HE 3aBUCUT OT AguaMeTpa
Tpy6bl, T. €. BEIMYMHA OAMHAKOBA A8 TPY6 pas-
Horo guametpal

4. Pacxof MUAKOCTU, M>/C, paBeH:

QH = VHwH’

rae V, — cpefHsAA CKOPOCTb TeYEHNA CTOYHOM KUAKO-

CTUW NPU HeMoJIHOM Hano/IHeHUn Tpy6onpoBoaa, M/c;
W, — N/10Wa/lb XXMBOrO CEYEHUA CTOYHOMN HUAKO-

CTV MpU HEMo/IHOM HaMnoAHeHUW Tpy6onpoBoaa, M.

Mpumep

HeobxoanMo onpesenuTb MUHMMabHbIA pac-
X0/, CTO4HOM *mAKocTH (Q,;), NPY KOTOpOM Tpy6a 13
MBX gnameTpom 110 MM 1 TONLUMHON CTEHKM 3,2 MM
6yseM MMeTb pacHeTHbIN YKAOH i, paBHbIl 0,02.

AaHo:

D=0,11-0,0032-2=0,1036 ™;

h/D =0,3 (13 ycnosws n. 19.1 CM 30.13330.2020);
i=0,02.

PeweHue
|_|pl/l M3BECTHbIX 3HAYEeHUNAX ,qmameTpa n yKI'IOHa
camoTeyHoro TpybonpoBoAa CKOPOCTb TeYeHUs
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CTOYHOW XMAKOCTW V, Npu ero NoHOM HanosHe-
HUW OMpeaesfeTcs CeAyoWwmnM 06pasomM:

iz A2 MVR
2g4R  2gD

Onpegenaem KO3GOULMEHT A;:

a a 0,258
A =02 ( K, ) = 0,2( K, ): 02 ((M) =0,022.
4R, D 0,1036

[Janee onpegensem napamerp:

2gDi 2-9,81-0,1036- 0,02
b_ =67 ’ ’ ) -
Vb= A 0,022 1,848 m/c.

CpeaHIol CKOPOCTb ABMXEHUA XnAKocTn Vi
M NoKasaTe/b CTeneHn b 06bIYHBIMU BbIYUCNEHWN-
AMU onpeaenTb HeNb3s, MO3TOMY BOCMO/b3yeMCs
MeTOA0M NOCNe0BaTENbHbIX UTepPaLUiA.

EyAEM CYNTATb, 4YTO Te4yeHUe CTOYHOM Xua-
KOCTU MMeeT KBajpaTUYHbIN XapaKTep, cleAoBa-
TeNbHO, T’MAPaB/ANYECKOe CONPOTHBAEHNE NPONOpP-
LMOHaNbHO KBajpaTy CKOpOCTU. Vicxoas us sToro
aonyuieHns npumeM b = 2. Torga cpeAiHAA CKOPOCTb
KUAKoCTM byaeT paBHa:

V,=1/1,848 =1,359 m/c.
JlnA npoBepKu NOACTaBMM NOSyYeHHOe 3Haye-

Hue cpe/iHei CKOPOCTU XUAKOCTU B GOpMyny ANnA
onpe/jeneHna NokasaTena ctenexu b.

lg 500D lg 500-0,1036
bei T 13(1‘§C)?)012c>3e‘>= ’
ey Bhagoe

Mposepum 3Hauenne: Vo =1,359""1" = 1,69 u
CPaBHUM C paHee NoJly4eHHbIM VE =1,848.

OueBMAHO, 4TO OHU He paBHbI!

[Jlanee, yBenn4nMBas UYMCAEHHOE 3HayeHue
cpeAHein CKOPOCTU € KaKMM-1MB0 NPOM3BO/IbHbIM
aroM, Bbl4MCNAEM TeKyllee 3Ha4YeHne Nokasarens
cTenexHun b n CpaBHMBaeM pe3y/sbTaT BblYUCAEHUA
napameTpa V: C paHee NojayyeHHbIM. [ina Hawero
c/yyas OH Ao/MKeH 6biTb paBeH 1,848.

Onyckas paj utepayuin, NpuHMMaeM 3HavyeHne
cpefHelt ckopocTu paBHbiM 1,43 m/c. Torga:

lg 500D lg 500 -0,1036
b=3- VKD T 2’300(())(1)536 -
e 849100

Mposoanm nposepky: Vo = 1,437 = 1,848,
3HayeHuA paBHbl!

[Ana pacyeta npunumaem: V, =1,43 m/c, b=1,717
nnepexoamm K ,El,a/'IbHEI‘/‘ILIJI/IM BblYHNCNEHUNAM.

Puc. 1.

OnpegenisieM CPeAHIO CKOPOCTb Te4YeHus
CTOYHOM HUAKOCTU NpU HaNO/HEHNN, YKa3aHHOM
B 3agave:

1+a 1,258 0,733
Ros| ™ _ sinB |7 sinB )"
Vos = (ﬁ) —Vn(1— B ) —1,43(1— B

Heobxoa1MMo onpesennTb LeHTpasibHbIN yron B
(pwc. 1), cooTBeTcTBYIOWMIA HanoaHeHuto h/D = 0,3.
M3 Kypca reoMeTpun nMeem:

h/D = (1-cosa)/2.

Bbipa3vM 13 3TOro BbipaXeHua 3Ha4eHna yraa:

h

o= Arc cos(1- 25) = Arc cos(1-2:0,3) = 66,422 rpag,
T
B=2a 180°° 2,319 paamaH.

MoacTaBMM 3TO 3Ha4yeHUe B Hawy GOpMyny K
Mony4mnM:

. n\0733 . 0733
v0,3=1,43-(1-%):1,43-(1-J—)S'gzg'ff ):1,08 wic.
Pacxoz CTOYHOW XMAKOCTU OMpeAenseM no
dopmyne:
5 .
Qmin= Qo3 = Vo3Wo03= Vo3 %ﬁnﬁ) =

108 0,10362-(2,312— sin(2,319))
=0,0023 M*/cunn 2,3 n/c

Omsem
Qmin= Qo3 = 2,3 2/c (npu 3Tom V5 =1,08 m/c).
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MpoBepwM, BbIMOSHEHO M ycaoswe (33), npuse-
aeHHoe B n. 19.1 CIM 30.13330.2020 «CHwul1 2.04.01-
85* BHYTpeHHWI1 BOAONPOBOA M KaHanu3aumsa 3aa-
HNM»:

VA[h/D =1,084/0,3=0,59=0,5 —
YCNOBME BbIMOAHEHO!

BbiB0O
[Ansa Toro uTo6bl Tpy6a us NBX gnametpom
110 MM 1 TOAWMHON CTEHKU 3,2 MM UMea pacyeT-
HbIA YK/IOH i = 0,02, pacxoy CTOYHOM XUAKOCTY
AOJ/KeH 6bITb He MeHblue 2,3 a/c!
Mpumeyanune: Ha gaHHOM npumepe 6blia npu-
Be/leHa MeToZMKa pacyeTa CpeHUX CKOpOCTel
CTOYHOW XUAKOCTU 1 PaCXOA0B B 3aBUCUMOCTU
OT YK/IOHA U HamnoaHeHWs TpybonpoBoja onpe-
AeneHHoro AnameTpa. PesyabTaTbl BbIYMCAEHUN
6biam caenaHbl A. A. l06pOMBIC/IOBBIM U MOMe-
weHbl B «TabanLbl 418 FAPaBANYECKUX pacye-
TOB 6e3HanopHbIX TPy60NPOBOAOBY.
Bo3HMKaeT BONpOC: BbIYUCAEHHbI HaMu pac-
XOZ, CTOYHOW MUMAKocTU Q_. = 2,3 n/C, — 3TO MHOro
nan Mano?

min

Mpumep No onpeAeneHnIo pacxosa CTOYHON
KUAKOCTU, PaCCMOTPEHHbIN HaMK paHee, Hexapak-
TepeH A8 NPOeKTUPOBaHUA CUCTEM KaHaAU3aLumm,
T. K. NPeX/e BCero Mbl onpezensemM pacyeTHble pac-
XO/bl M TO/ILKO MOC/Ie 3TOrO AO/MKHbI ONpesenuTb
pacyeTHbIA YKNOH BbIMycCKa.

[laBaTe paccMOTpUM CneayWuin npumep
no onpejeneHnto pacHeTHOro pacxoAa CTOYHbIX
BOZ, ANA MUAbIX 9- N 25-3Ta)KHbIX 40MOB. Ka)kabln
W0 ,OM MMeeT MO YeTblpe KBapTUPbI Ha 3Taxe,
C LeHTpa/n30BaHHbIM FOPAYNM BOAOCHabXeHMEM,
obopysoBaHHble BaHHaMu ganHol 1500-1700 mw,
MOWMKaMU, yMbIBaNbHUKaMM U YHUTa3aMmn CO CAUB-
HbiMK BavkaMu BMecTMMOCTbio 6,5 . CpeaHas
3aCeIeHHOCTb KBapTMPbI cOCTaBAAeT 3,5 YenoBeKa.

Heo6xoa1MMo onpesennTb pacyeTHbIVi PacXxoz
B CEKLMOHHOM BbINYyCKe, 06BbeAnHALLEM YeTbipe
KaHa/aM3aLMOHHbIX CToAKa. [ IMHY CEKLMOHHOrO
BbIMYyCKa NpuMeM paBHoi L =10 M.

PeweHue

1. PacyeTHbI pacxoz CTOYHbIX BOJA AN OTBO-
AHbIX TPY60MNpPOBOAOE (BbIMYCKOB) Oonpeaensaerca
no ¢popmyne:

tot

th
3,6
FAE giot — pacyeTHBIN YaCoBOM pacxos BOAbI Ha pac-
4ETHOM y4acTKe, M*/y;
3,6 — nepeBoAHOM KO3bPULMEHT M4 B A/C;

+Kqs

qsL =

M3 _ 1000 n

N
4y 3600 ¢ 36 c

1
)
qg — PacxoA CTOKOB, n/c, oT npubopa ¢ Mak-
CUManbHOW eMKOCTbIO, YCTAHOB/NIEHHOTO Ha pac-
4ETHOM y4acTKe ceTu (AN WuUnbs 06bIYHO NpU-
HMMaeTCA paBHbIM CTOKY OT BaHHbI ,EI.I]I/IHOVI
1500-1700 mm - 1,1 A/c);
K, — Ko3dduumeHT, npuHUMaeMblii Mo
Tabsavue, B 3aBUCMMOCTM OT YMUCNA YCTAaHOB/EH-
HbIX Ha pac4eTHOM y4aCTKe CaHUTApHO-TeXHUN4e-
ckux npubopoB N v AnnHbl oTBOAAWErO TPYy6O-
nposoga L, M.

[lpuMeyaHue: MeTogunKa onpejeneHns pac-

YeTHbIX pacXoAoB, y4YUTbiBawolWana eMKOCTb

oTBOAAWMX TPybonpoBoAoB, npueeseHa B Cll

40-107-2003 «[lpoeKTMpoBaHMe, MOHTaX K

3KCnAyaTaumMa CUCTeM BHYTPeHHeN KaHanu-

3alMKn U3 NOAUNPONUAEHOBLIX TPY6» NM6O B

ctaHgapte CaHtexHVMNnpoekTa «BHyTpeHHUI

BOAOMPOBOA ¥ KaHaM3aLumsa 3gaHunii» (2006).

M3 T1abn. A.2 «PacyeTHble pacxozbl BOAbl MOTpe-
6utenamm» ClM 30.13330.2020 «CHwuMM 2.04.01-85*
BHYTpeHHWI BOAONPOBOA U KaHaAM3aLMA 34aHNIA»
NpUHMMaeM AR HaLEero 3aHNA PacxoZ BOAbl, paB-
Hbl1 210 n/cyT. Hanbonblwero BogonoTpebaeHns
Ha OfHOrO XuTens.

[pumeyaHue: B nocnesHee BpeMa 04eHb MHOTO

rOBOPAT O 3aBbIEHWUN YCTAaHOB/IEHHbIX HOPM

(210 n Ha yenoBeKa B CYTKM), ONMPAACH HaA AaH-

Hble MOKBAPTUPHbIX BOJOCYETHMKOB, MPUYEM

B f,0Ka3aTe/sIbCTBO CBOEW NpaBOThl NPUBOAAT

cpeAHeMecsAYHble MOKa3aHUA pacxofoB BOAbI.

Ho, HanpuMep, KaxkAbli1 BOAUTENb 3HaeT, YTO

Mpu pasroHe aBTOMO6UAA pacxoj cocTaBnseT

30 n Ha 100 KM, a cpesHMIN pacxoj 3a Noe3aKy —

Bcero anwb 10,5 1 Ha 100 kM.

Mo cTaTucTUYeCKUM AaHHbIM MocBog0KaHana
MaKCMMa bHble CyTOYHbIE PACXOAbl MPUXOAATCA Ha
31aBrycTa u 31 gekabps.

2. CpeAHW yAeNbHBIN 4acOBOW Pacxoj BOAbI
Ha OAHOro NoTpebuTeNs paBeH:

gt =210/24 = 8,75 n (aenvm Ha 24 4, T. K. B
XU/be MOXeM MO0/b30BaTbCA BOAOW KPYraocy-
TOYHO).

3. Yuncno npubopoB B CEKL MU 34aHUA:

NEE=N{P K, -Ki2=4-9-4=144,

931~ " M1kB Ta1

stt;(;tT: 1 Kor Kisy =4 - 254 =400.
4. CpeHWI yAenbHbIA 4aCOBOW pacxos BOAbl,

OTHECEHHbIN K 04HOMY Npubopy, onpesenseTcs no
dopmyne:
qiot = gtU_ 875126
" Nt 144

91

=7,66 n/d
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BOOOOTBEAEHUE

e y*e — 9. 4.3,5="126 noTpebu-

Tat not

rae U=K, -
Tenen.
qr°t = AnR 9- 1 25-3TaXKHbIX JOMOB PaBHbI!

5. M3 Tabaunubl «PacyeTHble pacxoasl (CeKyHA-
Hble U ‘-IaCOBbIe), B 3aBUCMMOCTWN OT HYMC/la KBap-
TUP N, NPU PacYeTHOM CPefHEM CYyTOYHOM pacxose
BoAbl 210 n/cyT.4en.» nonyyaem cnegyrolime 3Ha-
YeHUA pacxo/0B BOAbI:

Ng,, =36, HaxoanM q (2" = 3,67 M/4

Nyssr =100, Haxoaum g1 = 8,60 M?/u

6. N3 Tabaunupbl «3Ha4eHna K B 3aBUCUMOCTM OT
4uncna npmbopos N 1 ASIMHBI OTBOAHOrO Tpybonpo-
Boaa L» CI1 40-107-2003 onpeaenseM YncaeHHoe
3HaveHue K

N&E=144 L =10 M, Haxoanm K, = 0,593;

N =400 1L =10 M, Haxoanm K, = 0,785.

[lna 9-3TaxHoOro goma: g, = g1 /3,6 + K.g5=
3,67/3,6+0,593-1,1=1,67 n/c.

[ins 25-3TaxHOro goMa: g, = g1o /3,6 + K.gg=
8,60/3,6 + 0,785 - 1,1=3,25 n/c.

Omsem

MaKCUManbHbIN pacHeTHbIN YKNOH ANA 9-3Tax-
Horo goMma 6ygeT paseH: i=0,011,

npu atom: h/D=0,3 1V =0,770 m/c!

Ecan Mbl npuMeM AnA Hawero OTBOAALErO
Tpy6onpoBoza (BbiMycKa) MOAYHYEHHbIA MaKCu-
ManbHbIA pacyeTHbIN yKnoH i = 0,011, onpege-
NeHHbIN U3 YCNOBUA «PacXoj BOAbl B CYTKUW Hau-
60/blero BogonoTpebaeHna», TO 3TOT PaCXO4
(9o = 1,67 n/c) mbl 6ysem UMeTb B HalweM BbiMy-
CKe TO/IbKO MATh MUHYT B roa! B cBA3M C 3TuUM
A. 4. JlobpoMbic/ OB peKoMeHAOBan BbIGUpATh
YK/NOH 0TBOAALWEro TpybonpoBo/Aa MeHblle MakK-
CMMaNbHOrO pac4yeTHOro, YTO6bl PeXMMbl CaMo-
oynLeHNs BO3HMKaAK vauwe. EctecTBeHHO, npu
BbI6Ope HOBOrO PacYeTHOro YK/A0Ha (MeHbLle MaK-
CMManbHOTO) HEOBXOAMMO OMpeAenaTh Hamos-
HeHWe N CKOPOCTb ANA 3TOro ykaoHa. Ecam ana
Halwero BbiNycKa npumem ykaoH i = 0,01, Torga
nonyyinm: h/D=0,309n V=10,733 m/c.

MpumeyaHue: [lasante BCMOMHUM, KaKoW

BOMPOC Mbl 33J1aBaAn B Hayasne cTaTbu. Mbl cun-

TaNN MUHMMAbHBINA PACXOZ, CTOYHbIX BOZ, NpU

KOTOPOM YK/NOH OoTBOAALLero Tpybonposoga

i=0,02 aBnAeTCA pacyeTHbIM, 1 MONYHYNAN BENN-

4MHY Qpin = Qo 3 =Gy = 2,3 n/c. OTCioAa MMeem:

BbiBod

Echn pna paHHOro BbiMycKa Mbl MCNOJb-
3yem Tpy6y us MNBX anametrpom 110 MM, TON-
WMUHOW CTeHKM 3,2 MM 1 YK/NIOHOM i = 0,02, To
Mbl NMPOEKTUPYEM CUCTEMY KaHa/ausauuu, B
KOTOpPOI peXMMbl CAMOOYULLEHUA HA BbINYCKe
He BO3HMKalT HUKorga! CnepgoBaTenbHO, He

BbiNO/NIHAETCA Tpe6oBaHUE HaAEXHOCTU Npo-
eKTUpYeMOl CUCTEeMbl KaHanU3aLuun 3g4aHusa —
He3acopAeMoCTb OTBOAALWMX TPY6ONPOBOAOB.
[lna ceKuMOHHOro BbiNycKa 25-3TaXkHoro goma
MCnosib3yeM KaHanmsauymoHHble Tpy6sl 13 MMM gna-
MeTpoM 110 MM 1 TOAILMHON CTEHKMN 2,7 MM.
B 3TOM cayuae:

*  MaKCWMMasnbHbIVi pacyeTHbI YKNOH ByseT paBeH:

i=0,034; npu3toM: h/D=0,3nV =151 M/c;

*  MUWHVMAa/IbHbI PacyeTHbIA YKNOH By/AeT paBeH:

i=0,005; npu atom: h/D=0,529 n V=0,701 m/c.

T. e. nob6oi yknoH B npegenax ot 0,005 go
0,034 - 6yaeT pacyeTHbIM!

MOHATHO, YTO NPUMeHEHMe KaK MUHUMAa/IbHOTO,
TaK U MaKCMManbHOro pacyeTHOro yK/AOHa AAA
MHOTUX ABASETCA C/AUWKOM pPaAWKabHbIM pelue-
HWeM. B AaHHOM cayyae npu BbI6Ope pacyeTHOro
YK/I0Ha MOXHO PYKOBO/ACTBOBATLCA penbedoM
MECTHOCTW, TyBUHOM NPOKNAAKM HapYXHbIX ceTew
KaHanu3aumu, ry6buHon NoAKNOYEHNA BbIMyCKa B
KonoAeL, MPOCBELEHHOCTbIO MOHTAXHUKOB U T. 4.

KaHanusaumoHHoe o6opyaoBaHue

HLHUTTERER & LECHNER

KaHanuzaumoHHsle
3aTBOpHI,
obpaTHble KnanaHbl
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BOOOOTBEAEHUE

Cn 40-107-2003

[na npumepa npumem ykaoH i = 0,02. Ana
onpeAesieHNs HaMONHEHUA U CpesHel CKOPOCTH
CTOYHOW XMAKOCTW BOCnonb3yemca [lpuaoxe-
HveM B «Tabaunubl A4NA rMapaBANYeCcKOro pacyeTta
6e3HanopHbIx Tpy6 gruametpom 40, 50 1 110 MM»
CM 40-107-2003.

BHUMAHMWE! B Tabauue ana 1py6 aname-
Tpom 110 MM Mpunoxenunsa B CM 40-107-2003
AonyleHbl one4YaTKn B yKa3aHuUu 3HaYeHun
yKnoHoB (puc. 2)!

Beibnpaem B Tabauue ctonbel, ¢ ykaoHom 0,02
M MweM NoayvyeHHOe HaMW 3HayeHue pacxoja
(3,25 n/c). MeHHO Takoro 3HauyeHus B Tabauue
HeT, HO eCTb 3Ha4yeHue pacxoaa 2,362 n/c, cooT-
BeTCTBYytoLee HanonHeHuo 0,3, n 3HavyeHue pac-
xoaa 4,125 n/c, cooTBeTCcTBYIOWEE HAMONHEHUIO
0,4. MOHATHO, 4TO NPW HalleM pacxoje HamnoaHe-
Hue 6yaeT MeHblwe 0,4, Ho 6onblwe 0,3. MeToz0M
NIMHENHON annpoKCMMaLMM HaXOAMUM HamnoHeHue
AR Halero pacxo/a, a UMeHHO:

3,25-2,362
h/D=03 +(4,125—2,362)
01
(1,285-1,089)
0,1
Mpv onpeaeneHUn HanoJHEHUA U CpeAHen
CKOpOCTU pacyeToM UMeeM:
h/D=0,352 1V =1,194 m/c.
Owwnbka He npesbiwaeT 0,6 %.
Bce, 4To Mbl pacckasbiBasv B 3TOW CTaTbe,

=0,35

V=1,089 + (0,35-0,3) =1,187 m/c

OTHOCWUTCA TONbKO K MAacTUKOBBIM Tpybam. Ho
MHOTMe CneunanmncTbl, NPOEKTUPYA CUCTEMbI BbITO-
BOM M NVBHEBOW KaHanM3aLWM M3 NAACTUKOBBIX
Tpyb, NoyeMy-TO C MaHMaKa/NbHbIM YNOPCTBOM
BbINMYCKM XOTAT AenaTtb U3 YyryHa. PaHee Mbl yxe

AvameTp Tpy6bI D, =110 MM
TonwmHa cTeHkn S = 2,7 MM

rOBOPU/IN, Y4TO MAACTUKOBbIE TPY6bI rMApaBanYe-
CKW rnajKue, CTOMKME K KOPPO3uW, He 3apacTalor,
MO KNCAOTOCTONKOCTM U CTOMKOCTU K UCTUPAHUIO
MeCKOM MPeBOCXOAAT YYryH U CTab U T. A. U T. M.
M Bce paBHO Ha Bbinycke — 4yryH! CerofHa Ha cTpo-
UTeNIbHOM pbiKe WWPOKO MpeACTaBaeHbl UMNOPT-
Hble 6e3pacTpybHble YyryHHbele Tpybbel SML. B
KaTanorax ¢pupm-npounssogutenein SML-Tpy6 o6s-
3aTeNbHO NPUBOAATCA TabauLbl ANA TUApaBANYe-
CKUX pacyeToB 6e3HanopHbIX TpybonposBosos. He
CeKpeT, YTO LepoX0oBaTOCTb YYryHHbIX TPy Bbllle,
4eM y MNacTMaCCOBbIX, COOTBETCTBEHHO, Y YYryH-
HbIX TPY6 BbllLe rMpaBinYecKkue CONpOTUBACHNA 1,
KaK C/1e/CTBMe, MeHblle NPOoNyCcKHaA CNocobHOCTb
MPU PaBHbIX MPOYUX YCNOBUAX (A8 YMEHbLIEHUA
rMApaBANYeCKUX COMPOTUBNEHUI BHYTPEHHAA
noBepxHOCTb SML-Tpy6 nokpbiBaeTCA 3NOKCUAHBIM
coctasoM). [las npuMepa, YyyryHHas SML-Tpy6a
anameTtpom 100 MM npu HanoaHerun h/D = 0,5
yknoHe i = 0,02 nponyckaet 4,3 n/c; Tpyba MNBX
AnameTpoM 110 MM 1 TONLWMHOW CTeHKM 3,2 MM NpK
Tex e ycnoBuax nponyckaet 6,025 a/c (tpyba u3
MM -6,183 n/c)! Ha 40 % (tpy6a n3 MMM - Ha 43,8 %)
6onble! MHoro 3To unn Mano?

Mpumepsbl U3 NpakKTUKKN

B nepsoM csnyyae Heob6XOAMMO BbLIMONHUTH
NpOeKT BHYTPEHHero BogoCToKa. PacyeTHbI pac-
X04, O AEBbIX BOA — 59 /1/C, BOAOCTOUHBIN CTOAK —
HanopHasa Tpyba u3 XMBX gnametpom 200 MM u©
TO/IWMHOM CcTeHKM 4,9 MM. [Toa BbINyCK 3an0XeHa
Tpyba 200 Mm.

Bonpoc: kakol Tpy6oit MOXHO cenaThb BbIMyCK
13 3/jaHNA M KaK 3TO cenatb?

22

i=0,012 i=0,014 i=0,016 i=0,018 i=0,02 i=0,025

. i=0,01 v _i=06,02 __i=06,03 __i=0;04 __i=0;05 __i=06,06 __i=0,07

' q, nlc V,m/c | gq,nlc V,m/lc | q,nlc V,m/lc | q,nlc V,m/c | gq,nlc V,m/lc | q,nlc V,m/lc | q,nlc V, M/c
0,3 | 1,564 | 0,721 1,747 | 0,805 | 1916 | 0,884 | 2,074 | 0,956 | 2,221 | 1,024 | 2,362 | 1,089 | 2,685 | 1,238
0,4 | 2,744 | 0,855 | 3,061 | 0,953 | 3,355 | 1,045 | 3,628 | 1,130 3,882 | 1,209 | 4,125 1,285 | 4,684 | 1,459
0,5 | 4125 | 0,960 | 4,598 | 1,070 | 5,036 | 1,172 5,443 | 1,267 | 5,822 | 1,355 6,183 | 1,439 7,014 1,632
0,6 | 5592 | 1,039 | 6,229 1,157 6,819 | 1,267 | 7367 | 1,369 | 7,878 | 1,463 | 8,365 | 1,554 | 9,482 | 1,762
0,7 | 7,008 | 1,091 7,804 | 1,215 | 8,540 | 1,329 | 9,224 | 1,436 | 9,861 | 1,535 | 10,469 | 1,629 | 11,863 | 1,847
0,8 | 8,203 1,113 9132 | 1,239 | 9,993 | 1,356 | 10,792 | 1,464 | 11,536 | 1,565 | 12,246 | 1,662 | 13,875 | 1,883
0,9 | 8926 | 1096 | 9,939 | 1,220 | 10,877 | 1,335 | 11,748 | 1,442 | 12,559 | 1,542 | 13,332 | 1,637 | 15,107 | 1,855
1,0 8,251 | 0,960 | 9,796 | 1,070 | 10,072 | 1172 | 10,885 | 1,267 | 11,644 | 1,355 | 12,367 | 1,439 | 14,028 | 1,632

Puc. 2. Tabnuua Mpunoxenuna B CN 40-107-2003
CAHTEXHUKA © Ne 5 2023



UH)XEHEPHbBIE CUCTEMbI

1. YyryHHas Tpyba SML gnametpom 200 MM
(cm. Tabanuy Ans rMApPaBANYECKMX PacHeToB) Npo-
nycTuT pacxog 61,6 a/c npu h/D =1w yknone j=0,03.
Pa3HuLa B pacyeTHOM pacxoAe M MaKCMMasabHOM
NPOMNYCKHOM cnocobHOCTM TPybbl BCero 4 %.

2. Tpy6a XMBX anamerpom 200 MM (ToswwmHa
CTeHKM 4,9 MM) npu yknoHe | = 0,02 6yaeT nMeTsb
HanosHeHue h/D = 0,78 (a MaKcMMasibHasA NPOMYCK-
HaA cnocobHoCTb cocTaBnfAeT 66,7 n/c —Ha 11,5 %
60/1bLlie pacYeTHOro pacxoAa)!

BTopolt cay4ai: peKOHCTPYKLMA npayvey-
HOl. B noABaNbHOM MOMELL,EeHNN YCTaHOB/EHbI
MPOMbILNEHHbIE CTUPa/ibHbIE MalmnHbI (BbIMYCK
DN 100), B nony npayeyHoit NpoaoxeH c60pPHbIN
Tpybonposog u3 MNBX gnametpom 110 MM c TON-
WMHON cTeHkn 3,2 MM. [lanee 3ToT Tpybonpo-
BO/, MAET Ha BbINYCK U3 3jaHnA. B cooTBeTCTBUM
cn. 18.31 CM 30.13330.2020 «CHwuIM 2.04.01-85*
BHYTpeHHUI BOAONPOBOA M KaHanusauua 3ja-
HWI», a UMeHHO: «[ToMeweHuUA C caHumapHbIMU
npubopamu, 60pma KOMOPbIX PaCNONOIKEHbI HUXKE
YPOBHSA Nt0Ka bauxaliwie2o CMOMPOBO20 KOA0JYa,
00/1KHbI 6bIMb 3aUWUWEHLI OM NOOMONAEHUA B
cnydae e2o0 nepenoiHeHuUA. B makux caydyasax oony-
cKaemcA npucoeduHeHue caHUmMapHbix npubopos
K cucmeme Bo0oomBedeHUA, U30AUPOBaHHOLU om
cucmemsl BOOOOMBEOEHUSA BbIWEPACNONOKEH-
HbIX nomeuw,eHul, ¢ ycmpolcmsom omoenbHo20
BbinycKa. Ha Beinycke cnedyem npedycmampu-
Bame ycmpolicmso aBmomamu3uposarHol (31ek-
mpuguyuposaHHoli) 3anopHoli apmamypsi (kaHa-
NU3AUUOHHbIT 3amBOpP) UAU aBMOMamuyecKol
HacocHoU yCmaHOBKU, ynpasAseMbiX N0 cuzHany
dam4uka, ycmaHaB/aUuBaeMo20 Ha mpy6onposode
8 nodgase UNU BMOHMUPOBAHHO20 B 3aNOPHOe
ycmpolicmso, u nodayeli asapuliHo2o cuzHana 8
OexxypHoe nomeuweHue Uau Ha ouchemyepckull
NnyHKmM», B NOMelleHUN NpavyevyHON cAenaH npu-
AMOK, B KOTOPOM YCTaHOB/JeHa 31eKTpudunun-
poBaHHanA 3a/BWXKKa, a MOCAe 3aJBUXKKM U3 34a-
HWA BLIXOAUT YyryHHaa Tpyba anametpom 100 mMMm.
Jlymato, HeT cMbiC/a crnpawmnBaTh C KaKUM KO-
HOM MpONOXeHbl YyryHHasa Tpyba u Tpyba MBX.
EctecTBeHHO, Cc yknoHoM i = 0,02!

B uem e npobnema? A npobsemMa B TOM, 4TO
Tpy6a MBX nponyckaeT Ha 40 % CTOYHOW XWAKO-
cTn 60/1blle, YeM YyryHHas Npy OAMHAKOBOM yK/oHe!
MOoMHWTe WKONbHYIO 3a4a4Ky Mpo 6acceiiH, B KOTO-
pblii Mo oAHOM Tpybe BOoAa BTeKaeT, a No Apyrow
BbITeKaeT? BOT 31eKTpMPMLMPOBaHHaA 3aBMKKa U
€CTb 3TOT «HaCCeH», M BTEKAET B HEro BoAbl Ha 40 %
6osiblue, yeM BbiTeKaeT. ECTecTBeHHO, ypoBeHb BOAbI
B 3/1€KTPUPULMPOBAHHON 3aJBNXKKe MOBbILIAETCA,
AaTYMK NOZAET CUTHAN O MOATOMAEHNMN U 3a4BNKKa
3akpbiBaeTcal A CTvpa/ibHble MalWWHbl CIMBAIOT U

camBatoT oTpaboTaHHyto Boay! Kysa Bce 3To nona-
AaeT? Ha non, npayeyHan «yToHyna»!

Hageemca, 4To gaHHaA cTaTbA XOTb HEMHOTO
nomMorna NoHATb HeO6XOAMMOCTb OnpejesieHun
pacyeTHbIX YK/JIOHOB, a TaKXe BO3MOXHOCTb peLue-
HWA MPAKTUYECKMX 3a4a4, BOSHMKAKOWMX NPU Npo-
€KTUPOBaHUMN XUNBIX U O6LECTBEHHbIX 34aHWA.
MpUMEHATb Ha NPaKTUKe 3TV 3HAHUA UK He Npu-
MEeHATb — BCeL|e/10 3aBUCUT OT Bac.
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