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Pa3pabdoTyuk(1) MEeTOAMYECKUX YKA3AHUM
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«HccoenoBanue ruipaBIn4ecKoro NpbrKKay

1.0011me cBeneHus

Pa3nnuarot criokoiiHoe 1 OypHOE COCTOSIHHE OTKPBITOIO MOTOKA.
CocTOosiHUE OTKPBITOIO IMOTOKA B KaKOM-TO CEYEHHWU OOBIYHO OIPENEISIOT
MyTEM:

a) BBIYHUCJICHUA IIapaMCTpa €TI0 KUHCTUYHOCTH!

afd® B
TTe= g E (1)

rae: 6 - pacxon IOTOKa,

a - kodpdunuent Kapuomnuca, a =11;

g — YCKOpEHHUE CHJIBI TSKECTH;

B — mmpuHa CEYeHHs MOTOKA [0 CBOOOTHOM MOBEPXHOCTH;

@ - TUIOMIA/Ib )KUBOTO CEYEHUS;

0) cpaBHEHHS ITyOMHBI MOTOKA h ¢ KpuTHUYecKo# riyouHoM hy

[Tpu 3TOM COOIIOIAIOTCS CIICTYIOIINE YCIOBUS:

a) JIJIs1 TIOTOKOB B CTIOKOMHOM COCTOSTHHH

7.1 1 hyh
0) JU1si TOTOKOB B OypHOM COCTOSIHUU
7)1 1 h¢h,

[lo gnuHe pycna B 3aBUCUMOCTH OT OUYEpPTaHUSI €r0 MPOJOJIBLHOIO MPOodUIs
MMOTOK MOXXET TMEePEeXOJIUTh M3 OJHOTO COCTOSHUS B npyroe. Ilpm 3TOM MmOTOK
Mepexoj] U3 CIOKOWHOTO COCTOSHUS B OypHOE MyTeM IUTABHOTO YMEHBIIEHUS
IyOMHBI, a W3 OYpPHOTO COCTOSHHUS B CIOKOMHOEC — PE3KUM YBEIMYCHHEM

rITyOUHBI.



FI/II[paBJII/I‘-ICCKI/IM IIPBIKKOM  HAa3bIBACTCA SBJICHHUC PC3KOI0 YBCINMYCHUA

rIIyOMHBI TOTOKA MPU MEPEX0/Ie €ro u3 OypHOTro COCTOSIHUS B CIOKoiHOE (puc. 1)
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[IpuHATO CUMTaTh, YTO THUIPABIWYECKHUH MNPBDKOK IPOUCXOIUAT MEXKIY
OV KaMIIMMU K HEMY CEYEHHUSIMH MOTOKA, TBUKEHUE B KOTOPBIX MOKHO CUUTATh
IUIaBHOM3MEHAIOIMUMUCA. ['TyOMHBI MOTOKa B ATHX CEUYEHHAX HA3bIBAIOT

CONPSIKEHHBIM  (T€pBas  CompsbKeHHas raybuna h¢h, - B cedeHum [0
TUJIPABJIMYECKOTO NPBDKKA M BTOpPas CONPsuKEHHas ImyOuHa hy)h, — B ceueHuH
MOCJI€ TUAPABINYECKOTO MIPHIKKA).

Ecou coOmopatorest yciaoBus, 4yto h,)2h, U 7,)3, TO Ha HAKJIOHHOU

MOBEPXHOCTH TeJa THAPABINYECKOTO MPbIKKAa 00pa3yeTcsl MOBEPXHOCTHBIN BaJlell.
Takoy ruapaBIndYECKUM IPBLKOK HA3bIBAKOT COBEPIICHHBIM.

ComnpspbkeHHBIE  TJIYOMHBI  COBEPILICHHOTO  THIAPABIMYECKOrO  MPbDKKA
XapaKTepU3yeTCsl PABEHCTBOM 3HAYEHMI MPBIKKOBOW (QyHKimU 7z(h) , BelMYMHA

KOTOpasi MOXKET OBITh BEIYHMCIICHA 110 (hOpMYJIE:

2
20 =27 ih . )
g

rae: «, - koahdumment byccunecka, «,=1,03;



h. — rayOMHa NOrpyKEHHs ULEHTpa TSKECTH CEYEHHsS, a OCTAJIbHbIE

c

0003HaYEHHUS MIPEKHUE.

MuHIMYM TPBIKKOBON (DYHKIIMK HAOIIOJAIOTCS IPU KPUTHUECKON TITyOuHE.

Jns pycen npsaMoOyroibHOM (opmbl cedeHHs MUPUHOM «b)» pacdeTHble

(OpMyIIBI MOTYYAIOTCSI CIAEAYIOLUTIMHU:

HapaMeTp KHMHCTHYHOCTH:

a,0?
T = gb02h3 (3)

a6’
=2 @

()= 0" (g

~ghb 2

Kputnueckas riyouna:

[IpsixkoBas GyHKIKA:

CooTHoIIEHUE MEXTY CONPSKEHHBIMU TITyOUHAMMU:

a) IPU U3BECTHOM BTOPOH COMPsKEHHOM riryOuHe hy

h = 1{2“@}3_1 6)

2 h,

0) Tpu U3BECTHOM MEPBOI CONMPSHKEHHOM riryouHe hy

= 1{%} 1 (7)

[ToTepu ynenpHON SHEPTUN B THAPABINYECKOM MPBIKKE:

_(h-h)
A‘9n - 4hl . h2 (8)



JlnvHy npbpKKa |, — OMpeAensoT Mo IMIUPUIECKUM (HopMyiaM; HauboJbIIIee
pacnpocTpaHEHHE CPEAN KOTOPHIX MOTYUYUIIH:

a) ¢opmyna H.H. [TaBmoBckoro

l, =2.5(19h, —h,) 9)

0) hopmyna @.U. I[ukanosa

|, =4h J1+27, (10)
B) hopmyna b.A. baxmeTseBa
l, =5(h2 _hl) (11)

Ecin h,<2h, u 7,<3, TO NMOBEPXHOCTHOTO Bajblla Ha TEJE NPbDKKE HE
oOpa3zyeTcs, a TOBEPXHOCTh BOJIBI 32 MPHDKKOM MIPUHUMAET BOJIHUCTBINA XapakTep B
BUJIE DpsAa 3aTyXaloIIMX BOJH. TakoW THIPABIWYECKUM MPBDKOK ITOJYYHII
Ha3BaHUE MPBIKKA-BOIHBI (pUC. 2)

o bt
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Puc.2

2.Ilexn onbiTa

OnpenenuTh OMNBITHBIM MYTEM CONpPsDKEHHbIE TIyOuHbl h, W h, W AJIUHY

ruaApaBINICCKOTO ITPBIXKKA I 151 CPaBHUTD IMOJIYYCHHBIC 3HAa4YCHUA C

n

BBIYUCJICHHBIMU 10 COOTBETCTBYIOIIUM (hOopMyIiam.



3.0Onmcanwne 1a00paTOPHON YCTaHOBKH (puc. 3)

Puc. 3

JlaGopatopHas paboTa HOpPOBOAUTCS B THUApPOTEXHUYECKOM JoTke (1) co
CTEKJIIHHBIMU CTEHKaMH.

Boja Ha ycTaHOBKY I0JIa€TCA HACOCAMHU, PACXO/l €€ PErYIUPYEeTCcss KpaHoM (2)
U onpenenserca no TypOuHHoMy Bogomepy (3). MI3MeHeHHs COCTOSHUS OTOKA 110
€ro JUIMHE OCYIIECTBIISIETCS ¢ MOMOIIBI0 BojlociuBa (4) u mmubepa-3acioHku (5).

OtmeTKHu AHa W MMOBCPXHOCTH IIOTOKA OMPCACIIANOTCS C IMOMOIIBIO MepHOﬁ HUTIJIbI

(6).

4. TlopsimoK BBITTIOJTHEHUS ONBITA.

1. C nomompio kpaHa (2) u Bogomepa (3) ycTaHABIMBAIOT 3aJaHHBIN
pacxo/1 moToka (1Mo yKa3zaHUIo MpenoaaBatess).

2. C nomorpio mubepa-3acioHku (5) yCTaHABIMBAIOT ITyOMHY MOTOKA B
CITIOKOMHOM COCTOSIHUM (10 YKa3aHUIO IIPEnoiaBaTers).

3. HamewaroT ceueHUs C CONPSHKEHHBIMU TIyOMHAMU M C TOMOIIBIO

MEpHOM UrJIbl (6) ONpeessioT B HUX OTMETKH JHA U MIOBEPXHOCTH MOTOKA.

4. 3aMepsrOT JIMHY THUPABIMYECKOTO TPbDKKA (PAacCTOSHHE MEXIY

CEUYEHUSIMU C COTIPSKEHHBIMU TTTyOUHAMH).



5. JleMoHCcTpanys npbKKa-BOIHBI.
6. OOpabaTbIBalOT OIBITHBIE JI@HHBIE B COOTBETCTBUH C >KypPHAJIOM

1abopaTOPHBIX PadoT.

5. ®opma KypHaja JJadbopaTtopHOil pabOTEL.

1. Cxema 1abopaTopHOM YCTaHOBKH.

2. HBMGpHGMBIC BCJIMYHNHEIL.

2.1. Pa3znocTh mokazanus Bogomepa W =.......... .
2.2. lloka3aHue cekyHaoMepa t =.......... C.

2.3. JlnuHa THIPaBIMYECKOTO MPBIKKA |, =.......... oM.
2.4. lllupuna motoka b=.......... om.

2.5. HauvanbHOE cedyeHHe MPhDKKA:

25.1. OtmeTKa MOBEPXHOCTHU BOJABI Zj, = .......... cm.
2.5.2. OtmeTKka qHA JIOTKA Z,, =.......... om.

2.6. KoneuHoe ceueHne MpbhKKa:

2.6.1. OtmeTKa TOBEPXHOCTH BOIBI Z;, =.......... cm.
2.6.2. OtmeTKa HA JOTKA Z,, =.......... oM.

3. O6paboTka pe3yabTaTOB OMbBITA!

Pacxon motoka 6 = m S S em®le.
3.2. Tlepmas conpspbkeHHas rayouHa h =27, —Z, =......... = s om.
3.3. Brtopas conpspkenHas riyOuHa h, =Z,, —Z,, =.......... S cm.

3.4. BpIicoTa rupaBIMueCcKOro MphiKKa o =h, —h, =......... = cM.



3.5. Kputnueckas roybuna moroka h,, = 3/ = e = e cm.

3.6. IlapameTp KMHETUYHOCTH MOTOKA!

2
3.6.1.  Jlo ruipaBiIMyYeCcKOTO MpPbLKKA 7, = izgh = = e = e,
gbh
2
3.6.2.  Ilocne ruapaBInYECcKOro MPBIKKA 7, = th = = = e,
gbh,
3.7. TlpwepxkoBas QyHKIUSA:
2 2
3.7.1. B nHauanbHOM ceyeHuu npbikka z(h, )= th + bgl = s = s cm
gon,
2 2
3.7.2. B koneuHoM ceueHun npbikka z(h, )= ad” bhy _ .. S e’
gbh, 2
3.8. Pasznuma 3HAYCHUH PBDHKKOBOM byHKIIUN

]-100: .......... - %

w(hy)+z(h, )

3.9. Tloteps ynenpHON OSHEPrHMM TMOTOKA B THAPABIAYECKOM TIPBIKKE

AP = (hZ _hl)3 _
" 4nhh,

4. DCKM3 TUAPABINYECKOTO MPHDKKA
5. I'paduku ynensHoii sHepruu cederus I(h) u npeokkoBoi Gynkuun 7z(h).
PaboTy BbIOIHMIL:

PaboTy nmpunsii:

6. KoHTpOJIbHBIE BOOPOCHL.

1. HauepTuth cXeMy OIBITHOM YCTAaHOBKM M OOBSCHUTH Ha3HAYCHUE

OTJIETIbHBIX €€  3JIEMEHTOB U MPUOOPOB.



2. HapucoBaTh 3CKH3 THAPABIMYECKOrO0 MPBDKKA M yKa3aTh HANMEHOBAHHE
€ro OTAEIbHBIX apAMETPOB.

3. Pacckaszarb nopsiAOK MPOBEAECHUS OMbITA.

4. Yto Takoe nmapameTpbl KHHETHYHOCTH MOTOKAa?

5. YcioBue cymecTBOBaHUs CIIOKOMHOTO COCTOSIHUS MOTOKA.

6. YciioBue CyliecTBOBaHHUS OypHOTO COCTOSIHUS MOTOKA.

7. ®opmyiia u rpaduK MPEHKKOBON (DYHKITHH.

8. UTo Takoe cOonpsiKEHHbIE MTyOUHbI?

9. YpaBHEHME COBEPIIEHHOTO THIPABINYECKOTO IIPBIKKA.

10. BI/II[I)I I'nAPaBIMYCCKOIO ITPBIZKKA.



I/ICCJIeIlOBaHI/Ie THIIOB MPBLIKKOBOI'0 CONPIKCHUSA 6Leq)OB.

1 OOume cBeneHusl.

[Totok ¢ BomociMBa WM OBICTPOTOKA TIIOCTyNMaeT B HIDKHUKA Obed B
OypHOM COCTOSIHUM,MMEsi B Hayaye HIDKHEro Obeda cxkaryio riayOuHy hex,
MEHBIIYI0, yeM Kputhdeckas hk . Ecim mpomonbHBI yKIOH JHAa  HIDKHETO
Obea 1HO MeHbIIe KPUTHYECKOrO 1K, TO B HIDKHEM Obede MOTOK Mepeu-aeT
U3 OypHOTO COCTOSIHMSI B CIHOKOMHOE , YTO BO3MOXKHO TOJBKO depes
THJIPaBIMYECKUNA MNPBDKOK (compsbkeHHue ObedoB OyIeT HMMETh MpPBIKKOBBIN
XapakTep)

Bo3MokHBI TpU BUa MPBHKKOBOTO COMPSKEHUS Obe(OB: IO THITY

OTOTHAHHOTO, HAaJBUHYTOTO MJIM 3aTOIJIEHHOTO NPbDKKA. Y CTAHOBJIEHUE TOTO
WJIM WHOTO THITA COMPSDKEHUS 3aBUCUT OT COOTHOIIEHUS YPHEPT Ui TOTOKA B CKATOM
CEUYEHUU U B HWKHEM Obede. Y00HEee BCEro oleHUBATh BO3MOXHOCTh TOTO HIIU
WHOTO THIMAa COMpPSDKEHHS ObeOB MyTEeM CpaBHEHHS TIIyOMHBI BOJBI B HUKHEM
obedpe huO ¢ pazmenbHON TiIyOMHOW hp wuMeromeld OJWHAKOBYIO BEJIMYMHY
PBDKKOBOM (DYHKITUH CO CKATOM TITyOMHOM,T.€. n(hp)= n(hcx).

s pycen ¢ mpsiMOyroiabHOM (GopMoii cedeHus paszfeibHas TIyOuHa MOXKET

OBITH BBIYKCIICHA TTO (popMyIie

3

h):hci 1+ 2h, -1
g 2 h

core

1)
rjae hk —kputudeckas riryouHa,BpIYUCIsIeMas 10 popmyJie:

3

K gbZ (2)



[Tpu hp>hud conpsoxenne 66ePOB MPOU3OUIET MO THUITY OTOTHAHHOTO MPBDKKA
(puc.la); mpu hp = hud - HamBuHyTOro mpepkka (puc.16); mpu hp< huo -
3aTOIJIEHHOT'O NpbIKKa (pHC.1B)

2.Ilens ombITa.

HccnenoBanre xapakTepa IMOTOKa MpPU COMpsSOKEHUH ObedoB MO THUMAM
OTOTHAHHOTO, HAJIBUHYTOT'O WJIM 3aTOTUIEHHOTO THAPABINYECKOTO MPBIKKA.

3. Onucanue 1a60paTOPHOIN YCTaHOBKH.

JlaGopaTopHble ONBITHI MPOBOAATCA B THUAPOTEXHUYECKOM JIOTKE 1 . co

CTCKIIIHHBIMM CTCHKAMM ,BHYTPHU KOTOPOTI'O YCTAHOBJICH BOJOCJIMB 2.

Bona nomaercs Hacocamu 1o TpyOe 3, pacxoj ee peryaupyercs KpaHoMm 4 u
omnpezaensercss Mo TypOMHHOMY BoaoMmepy S. OTMeTKM JHa U CBOOOIHOM
IIOBEPXHOCTU IOTOKA M3MEPSIOTCS MEPHOM WIVIOW 6.YPOBEHb BOJbI B HUKHEM
Obede ycTaHaBIMBAETCS C TOMOLIBIO udepa 7.

4. ITopsiIoK IPOBEICHUS OTIBITA.

1.C momomipto kpaHa 4 u BoaOMEpa 5 YCTAHABIMBAIOT 3aJaHHBIA PACXO]
MOTOKA (mo YKa3aHUIO Mperno/iaBarers). [Tpu TOM
mbep 7 MOTHOCTHIO OTKPBHIT.

2.YcTaHaBIMBAIOT MEPHYIO UMy 6 B CXKATOE CEUYCHHE M3aMEPSIOT TIyOuHY
IIOTOKA B HEM.

3. Onpenenstot 1o ¢popmyiie (1) BeauuuHy pa3aeabHON TITyOUHBI.

4.IlepenBurarot MEPHYIO ULy 6 B HVDKHHM obed u
YCTaHaBIMBAaIOT €€ [0  BBICOTE B  IIOJIOXKEHUE.  COOTBETCTBYIOIIEE

pasiesbHOM riyOuHe.



5.C nomompro mubepa 7  yCTaHaBIMBAaKOT B
ri1yOuny, PaBHYIO pa3eIbHOM. HabGmronarot
r€OMETPUYECKUN MPBIKOK.

6.M3menss  mosnoxkeHue mmbepa 7 , HaOMIOMAOT

3aTOIICHHBIN I'naApPaBINYCCKHC IIPBIXKKH.

Dopma xcypuana 1a60pamopHoi padontvl.

HccaenoBanue THIOB conpsikeHus ObedoB.
1 . Cxema n1ab0opaTOpPHOM YCTaHOBKHU.
2. Peructpanus ONBbITHBIX JaHHBIX.

HUKHEM  Obede

HAJIBUHYTHIN

OTOTHAHHBIM WU

2.1 llupuHa 10TKA 6=...............CM.
2.2 ObbemBomsl W=............. IL.

2.3Bpemst noxoxaeHus t=.......... c.

2.40rtcuert MEPHOU UTJIBI B CKaTOM CECUYCHUH.
2.4.1. -noBepxHOCTH Zp =......... CM.

2.4.2. -qH0 Zo=.ooun.... CM.




«HUcTteuenne qepe3 BOAOCIUB NMPAKTHYIECCKOIO HpO(l)I’I.]Iﬂ»

1. O0me cBeJIeHUS

BopocnauBamu mpakTHueckoro Npouisi Ha3bIBAIOTCS BOJOCIMBBI, IIMPHHA Hopora “d” KOTOpBIX (Ha
ypoBHe rpebHs1) HaxonuTes B npeaeiax 0,67H<6<2H. B sTom ciydae BogHas HOBEpXHOCTh MeXIy Obedamu Oyner
UMETh O/INH Neperna.

Ilo xapaktepy ouepTaHUs TpeOHS M BOAOCIHUBHOW IMOBEPXHOCTH BOZOCIHBBI MPAKTHYECKOrO Mpoduiist

JeNSTCS Ha BOJOCIHUBEI KPUBOJIMHEHHOTO (puC.1a) U momuroHansHoro (prc. 10) odepTaHmid.

BopocauBel mpakTHdeckoro nmpoduias 00BIMHO UMEIOT NMPSIMOYTOJIBHYIO (JOpPMY BOZOCIMBHOTO OTBEPCTHS

mmpuHOi “b”. B 3TOM ciyuae pacxoj BOJBI, TEPENUBAIOIICHCS Yepe3 BOAOCIHB, MOXET ObITh OMpeIeseH II0
dbopmye:

Q=mby2gH" (1)

rae H - Hamop BomocnuBa,
Puc.1
0 - YCKOPEHHUE CHUIIBI TSDKECTH;
b - mmpuna BogocnuBa (o GpoHTY BOJOCIUBHOTO OTBEPCTHS);
M — k03¢ UIIEHT pacxoa BOJOCIHBA.

Koadduiment pacxoma “m” 3aBucut oT GOpMbI BOJOCIUBA U YCIOBUI €ro paboTHI.

m=m _ xo XO XO XO 2
o core Vv H n

rze:
1. m, — xo3pduumeHT pacxona, 3aBUCAMMN OT (OpMBI OroJIOBKa BOJOCIMBA, XapakTepa OYEpPTAHHS
BOJIOCIIMBHOHM ITOBEPXHOCTH, COOTHOIIEHHS OCHOBHBIX Pa3MEpPOB BOJOCIMBA WM BEIMYMHBI HAmopa (MPOEKTHOTO

Haropa). Onpezensercs 1o

2

ONBITHBIM Ta0iMuaMm, rpapukam u QopmynaM. (s yCTaHOBICHHOH B JIOTKE MOJEIH BOJOCIHBA
coo0maercs MpernogaBaTeseM).

2. Oy — KOOGOUIMEHT CXKaTHs, yIUTHIBAIOIIMM, YTO IIMPHHA OTOKA B BepxHeM Obede (B), kak npasmuio,
NpeBbIIIaeT MHUPUHY BogociuBa (D). 3aBHCUT OT yCIOBHH MOAXOJa MOTOKa K BOMOCIHUBY, KaK B IUIaHE, TaK U B

BeIcoTe. Harpumep,

O, = (bopmyna bepesunckoro) (3)

LLM\/EX 1_%
3,/0,2+F%



rae
P, - BbICOTA MOpOTa BOKOCTMBA.
Ecnu mupyHa notoka B BepxHeM Obede (B) paBHa mupuue BogociusHOro oteepetus (0), T0 oy =1.
3. 0y — K0d(ULUMEHT, yUNTHIBAIOMIMI BIMAHEE CKOPOCTH MOAX0Aa MoToka VK BOJOCIMBY Ha €ro
TIPOMYCKHYIO COCOGHOCT. CKOPOCTh TIOX0/1a PEKOMEH/IYETCS YUHTHIBATh, €CIIH BBHITOTHAETCS XOTSA OBI OJHO U3

HEPaBEHCTB:

a) V, >0.361VHm/c:6) o, <4bH

31€Ch — (), ; TUIOIIAMb XUBOTO CEYCHHUS IIOTOKA B BEpXHEM Obede.

B 3TOM citydqae MOKHO BOCTIOJIB30BaThCS, HAIPUMED clieayroniel popMynoi

2

o, =1+0,55 _H (hpopmyna MUCH) (4)
H+PB,

B IPOTUBHOM CJIy4ae MPUHUMAIOT O, = 1

4. 0, — x0o3QOHUMEHT MONHOTHI HANOpa, YYMTHIBAIOWIMH H3MEHEHHE NPOIYCKHOH CHOCOOHOCTH

BOJIOC/IMBA NPH OTKIOHCHMH BEIMYUHBI Hamopa H or mpoektHoro H,,, mnpu stoM ecnmum H < Hp,, To 0, < 1;a
ecmuH >H,, , 10 O, >1
Bennuuny ko3 dumnuenta O, ONPEAENIOT B 3aBUCHMOCTH OT THIIA BOJOCIIHBA, HAIPUMED, 1O (OpMyIIam:
a) JUIsl BOJIOCIIMBOB KPUBOJIMHEHHOTO OYEPTAHHSI

o,=0,62+0,38x3 Hi (dopmyna Pozanosa)  (5)

np

8.4.6. Koo punueHt moaTomieHus: BOJAOCINBA

m
n
- I1I0 OIIBITHBIM JaHHBIM O-n = = airasaaaes I

m

np




- o ¢popmyne (7) o, =

8.5. IIpomyck pacxo0B, OTIIMYHBIX OT IPOEKTHOTO.

Breramcn
sIEMBIE

BCJIINYNHBI

Emn
HHIIA

HU3MEPCHUA

Pac

(hopmysl

YCTHBIC

np

=g

Pacxon

II0TOKa

Hanop

BOJOCJ/IMBa

Koapd

HUIHUCHT

pacxoxa

Koadd

UIHMEHT
TIOJHOTBI
Haropa:

a) u3
orbITa

0)rmo
(dopmye
(5) wnu (6)

CM

H

3
Il
O
Slo
T

=Z2,-7Z

60

o6

Paboty BeITOTHUI:

Paboty npunsI:

7.5.2. OtMeTKa HIKHETo Obeda Zna

7.6. Ilponyck pacxona, 60bIle TPOESKTHOTO:

7.6.1. Otmetka BepxHero Obeda Z

np



.7.6.2. 06wem Boger W =........... cM
7.6.3. Bpems npoxoxaenus t =........... C.

7.7. Ilponyck pacxona, MEHBIIETO IPOEKTHOTO:

7.7.1. Otmetka BepxHero 6beda Z . .......... cm .
7.7.2. 06wem Bomst W =........... e’
7.7.3. Bpems npoxoxkaenus t =........... C.

8. O0paboTKa OIMBITHBRIX JaHHBIX

8.1. BricoTa mopora BogociuBa.

P =Z%-Zgps=ueeun... M
8.2. BricoTa BojocnmnBa

P =2"Zgs= oo cMm

8.3. IIpomyck mpoeKTHOTO pacxoja:

W

8.3.1. Pacxon motoka Q, = T = e emle.

8.3.2. Koaddurmenr pacxona
o Qo
by2gH
8.4. TToaToTUIEHHBIH BOAOCIIHB:
8.4.1. Hanop Bojocmsa H, =27 . —Z ~=........... cM.
8.4.2. I'nyObuHa Bozbl B HUKHEM Obede

he =Z,5 —Lgus = woeeeven Tt e e cm

8.4.3. Ilepenan yposueii 6bedpos Z =2 ; —2Z . =........... oM.

8.4.4. YcioBusa NOATOINIEHNS BOIOCIMBA

0) A1 BOJOCIMBOB TOJIMTOHAIBHON (hOPMBI

o,=07+ 0,183% (popmya bazena) (6)



5.0 — K03 (UIMEHT TOATOIUICHHS, YYHMTHIBAIOIIMI BIMSHHE HIDKHETO Obeda Ha MPOITYCKHYIO

n

crocoOHOCTh BOAOCIMBA. BOJOCINB MPaKTHUECKOTO MPOQIIS CUYUTASTCS IMOATOIUICHHBIM (Jn < 1), €CIIH MEXIY

nanopom H , BeIcOTO# BOsTOCTIMBA PH ¥ NiepenazoM ypoBHeit 6bepoB  Z BBITIONHSAIOTCS BA YCIOBHS

a)Z<H " 6)(%j<0.75

BTOpOC YCIIOBHUE YYUTBHIBACT 3aTOINICHHOCTh THAPABIMIECKOTO IIPBIKKA 38 BOAOCINBOM.

h,—P YA
o3[ = (7
“1H @)

H

B stom cyuae o, =1,05%| 1+0,2x

Ecnu xots Obl OJIHO M3 YCJ'IOBI/Iﬁ MNOATOIITICHHA HE BBIIIOJIHACTCA, TO BOAOCIUB CYUTACTCA HCIIOATOIIIICHHBIM

u o, =1

2 Ilens onbITa.

Omnpenenuts KO3(QQUIMEHT pacxoja MPaKTHIECKOTO0 NPO(WIA MpH INPOSKTHOM HAMOpEe M HAIope,

OTJIMYHOM OT ONPOCKTHOI'O; 11 HCHOATOIJICHHOTO U IMMOATOINICHHOI'O BOJAOCIINBA.

3.0mnucanue J1a00pPaTOPHON YCTAHOBKHU.

Mozenp BojocnuBa mpaktudeckoro mpoduiast (1) ycTaHOBIEHa B THIPOTEXHHMYECKOM JIOTKe (2) co
CTEKJSIHHBIMHM CT€HKaMH, BOJIa B KOTOPBIH 1ojaercs o Tpyode (3), a BeJIMYMHA pacxojia PeryJupyeTcs 3aJBHKKOI
(4) m onpenensercs Mo TypOMHHOMY BogoMepy (5). YpoBeHb BOJBI B HIOKHEM Obe(e yCTaHABIMBACTCS C IIOMOIIBIO

3aCIIOHKH (6).

*/5



OTMETKH CBOOOTHOM MMOBEPXHOCTH BOJBI M TITyOHWHBI IIOTOKA 3aMEPSIIOTCS C IIOMOIIBI0 MEPHBIX UTI (7) — B

BepxHeM Obede, (8) — B HIDKHEM Obede.

4, [TopsimoK MPOBEICHUS OIbITA.

1. YcranapnuBaror MepHble Uribl (7) u (8) moodepeaHo Hajx rpeOHEM BOIOCIHMBA M 3aMEPSIIOT OTMETKY

HO 80
nocneanero 20 u L.

2. [lepensurarot MepHyto uriy (7) B CTOpoHEI BepxHero 0beda Ha 320 cM 1 3aMepsIIOT OTMETKY JTHa Zggg.
3. [lepensuratot uriy (8) B cTopoHy HIDKHEro Obeda Ha 40 cM 0T TpeOHS BOIOCIUBA U 3aMEPSIIOT OTMETKY

ITHa HIDKHETO Obeda Z(gHg).

4. YcranaBnuBaroT Uriy (7) B HOJ0XKEHHE, COOTBETCTBYIOIIEE TPOSKTHOMY HAIopy (235 )np.

5. Perymupys 3aaBmwkkoit (4), 100MBalOTCs, YTOOBI YPOBCHb BOJBI B BEpXHEM Obe()e COOTBETCTBOBAI

oTMeTke 1o urie (7) (236) U OTPEACTSIOT 10 BoAoMepy (5) U ceKyHIoMepy MPOEKTHBIN pacxo an .

np
6. Perymupys 3acnmoHkoil (6), ycTaHaBIMBalOT HEOOXOIMMEIM ypOBEHb BOIBI B HIDKHeM Obede (1o

YKa3aHHIO MPENo/IaBaTelis) U ONPE/ENoT ero OTMETKY ¢ MOMOIbI0 MepHO# uriisl (8) Z 6

7. IlpukpsiBast 3aCOHKY (6), YBEJIMYHMBAIOT YPOBEHb BOJbI B HIDKHEM Obede 10 MOJTOIJICHUS] BOJOCINBA
(1o yKa3aHWIO MperoaaBaTes), 3aMepsI0T yPOBEHb BOJIbI B HIDKHEM (UTJI0it 8) 1 BepxHeM (urioit 7) Obedax.

8. IIoHOCTBIO OTKPBIBAIOT 3aCIIOHKY (6).

9. OTkpbIBast 3aIBIKKY (4) YBEJIMUMBAIOT PACcXOJl A0 BEIMYHMHBI, OOJBIIEH MPOEKTHOTrO (10 YKa3aHUIO

TIperno/aBaTeNss) 3aMepsoT €ro ¢ MOMOLIbI0 Bojomepa (5) M CeKyHIoMepa M ONpedessiioT MepHoW wurioi (7)
OTMETKY TOBEPXHOCTH BOJbI B BepxHeM Obede 2 .

10. mpuKpeIBast 3aJBIKKY (4) yMEHBIIAIOT PacXos /0 BEIWYMHBI, MEHBIIEH ITPOEKTHOTO, 3aMEPSIIOT €ro C

IIOMOIIBIO BogioMepa (5) U CeKyHIOMepa U ONpEAeIioT MepHOI Urioi (7) OTMETKY MOBEPXHOCTH BOJBI B BEPXHEM
obede Z ; .

11. 06pabaTsIBaIOT pe3yabTATHI OMBITa B COOTBETCTBHUH C KYPHAJIOM JJAOOPAaTOPHBIX PaboOT.

5.Dopma xxypHasa J1adopaToOpHOIl pabOTEL.

1. Cxema nmabopaToOpHOH yCTaHOBKH.

2. DcKU3 BOJIOCTHBA MPAKTUIECKOTO MPOGHUIISL.
3. IllupuHa OPOTa BOZOCTIMBA TI0 TPEOHIO O = ...uvviee.. M
4. Ilupuna notka b =........... CM.

5. Koo puuument pacxona sogociausa M, =............



6. TIpoexTHbIi Harop Bogociusa H pp T reeeeeenes cM .

7. Peructpanus ONbITHBIX JaHHBIX:

7.1. OTmeTKa TpeOHs BOIOCIHBA

Z9 =, cm 27 =, cm
7.2. OTMmeTKa 1Ha BepXxHero Obeda Z(gg5) = CM .
7.3. OTMeTKa nHA HIDKHETO Obeda Z(gh@ = CM .

7.4. IIponyck IPOEKTHOTO PacXoaa BOIOCIHBA:

7.4.1. OT™MeTKa BEpXHETO Obe(ha NP MPOEKTHOM HAIOpPE (266 )np =Z,+H,, = CM...
7.4.2. 06pem Bogsl W = ........... CM3 .
7.4.3. Bpems mpoxoxaenns t =........... C.
7.4.4. Otmetka HIKHErO Obeda Z ... cMm .

7.5. IloATOIIEHHBIA BOIOCIIHB:

7.5.1. OT™eTKa BepxHero 6beha Z o reeeeeeees cM



"HUcTeueHue yepe3 BOAOCIUB ¢ IIMPOKUM NOPOrom"
1. Obwue ceeoenus.
BogocnauBamu ¢ HIMpOKUM IOPOTrOM Ha3bIBAKOTCSI BOJOCIUBBL,
mupuHa mopora "S§" KOTOPHIX TakoBa, YTO Ha TpeOHE BOAOCIHBA
ycraHaBiauBaerca 30Ha "A" (puc.l) ¢ mapamienoctpyilHbiM TedueHHeM. OMbIThI

ITOKa3bIBAaIlOT, 4YTO OJOTO Ha6J'IIOI[aCTC}I IIpy COOTHOLICHUAX INHUPHHBI IIOpOTra H

Hanopa H, naxoasmuxcs B npeaenax 2 <%< 10.

B 3TOM cnydae BoJHas MOBEPXHOCTh MEXIy Obedamu (puc. 1) Oyner umerhb
JIBa IIepenaga ypoBHEM.

[Mpu 6 > 10H BausHHEM CWJ TPEHUSA Ha XapaKTep TEUCHHs MpeHeOpeub
HEJb3s1, HO 3TO YK€ OyJeT ciyyall He MCTEUEHHMs], a JBMKEHHSI BOJbl B KOPOTKOM
KaHale.

Pacxon, mpoxoasiuii yepe3 BOJOCIUB C IIUPOKUM OPOTOM, MOXKET OBITh

BBIYHUCJICH 110 (hopMyJIe:

Q=mo [2gHo, (1)
rae: m- ko duimeHt pacxoaa (06e3pazMepHasi BEIUUNHA);
o - TUTOIIA/b CEUCHUSI IOTOKA HA TpeOHE BOJIOCIUBA;
g- YCKOpPEHHE CUJIbI TSXKECTH;
H, - Hamop BogociuBa ¢ y4eTomM CKOPOCTH noaxonaa V,,

Hy=H+ 22

29

Jns pycen ¢ mpsMOyrojibHOW ¢opmoit cedeHust gopmyna (1) mMoxer
OBITH MIPEACTABJICHA TAK:
Q=mb.2g H,"",  (2)
rje b- muprHa Bo1oc/MBa.

Koaddumment pacxona Bogocnua "m" MOXKET ObITh ONPEICIICH TaK:



m_mo O-CJIC 0-71 ! (3)
r71e m,- ko3 duimeHT GopMbl BOAOCINBA, 3aBUCUT OT BBICOTHI
nopora P,, Hanopa H u oduepTaHusi BXOJHOTO y4acTKa BOJIOCIINBA:

OIpCACIIACTCA OIILITHBIM ITYTCM, a IIPpHU pacCuCTax - U3 ClipaBOYHHKA.

o, .~ KOB(l)(l)I/IHI/ICHT CKaTtus, 3aBUCHUT OT COOTHONLICHUA HIMPHHBI IIOTOKA B

core

BepxHeM Obede "B" u mmpunbl Bogociausa "'b

TTTT TR ST T T T T T TR T T 777 7T
Puc. 1

Hanpuwmep, no ¢popmyne bepezunckoro:

1-—3\/(;? x 4@ (1_3 (4)
H

s cnyqast B=b, koadpdunument o, =1, npu b<B o, <1.

o-awc -

o, - K03hOUIMEHT MOATOIUICHUS], YYUTHIBAIOIIUN BIUSHUE

HUKHEro Obe(a Ha POIMYCKHYIO CIIOCOOHOCTh BOJOCIIMBA.
Ecnu BoiocnuB HEAOTOIUIEH, TO MOBEPXHOCTH BOJIbI HA HEM
oOpasyer JABa nepenajaa ypoBHe#, ¢ riryounamu h,~0.67 H B Hauane

U KpuTudeckas h, - B KoHue Bogocnusa. B atom ciyuae o, =1.

Ecnu rimyouna noaromienus h, > 1.25h,, To BOgoCauB ¢ mMupoKum



IIOPOTOM MOATOIUIEH U o, <l. ET0 BEIMYMHY MOKHO OIPEJICIINTD,

Harnpumep, 1o Tabnunam [laBnoBckoro uiv bepe3oBckoro B 3aBUCUMOCTH OT

cooTtHouenus h,/H,.

2. Ilenv onvima.

Omnpenenuts KO3(PGUIIHEHT pacxoja HEMOATOIUICHHOTO U TIOATOII-

JICHHOI'O BOAOCJIMBA C MIMPOKHUM IIOPOT'OM.

3. Onucanue nadopamopHoi ycmanoeku (puc. 2).
JlaGopatopHas paboTa MPOU3BOIUTCA B TMAPOTEXHUYECKOM JIOTKE (1)
CO CTEKJIIHHBIMM CT€HKamH. Boja B JIOTOK Mojaercs HacocaMu MO HallOpPHOMY
TpyOomnpoBoay (2), pacxoa BOABI peryiaupyercss KpaHoMm (3) u uzMmepsiercs
TypOMHHBIM BOoJOMEpOM (4). BHyTpH JIOTKAa yCTaHOBJIEH BOJOCIHB C IIUPOKUM
noporoMm (5). OTMETKH JHA U TOBEPXHOCTH BOJIbI U3MEPSAIOTCSI MEPHBIMU UTJIAMHU

(6) u (7). YpoBeHb BO/bI B HIKHEHN Obede perynupyercs 3acIoHKoH (8).

£y Ely ST TR 7787 f 77777 7 Fid 7777z

Puc. 2

4. Ilopsaook nposedenus onvima.



1. YcranapauBaroT MCPHBIC UT'JIBI HAJl ITIOPOTOM BOJOCIIMBA U

3aMepsIoT ero oTMeTKy Z% u 2 .

2. Ilepeasuraror MepHyro uriy (6) Ha 40 cM B CTOPOHY HMKHETO
Obeda 1 3aMepsI0T OTMETKY AHA Z 6.
3. Ilepensuraror mepuHyro uriay (7) Ha 20 cM, B CTOPOHY BEPXHETO
obeda 1 3aMepsIOT OTMETKY JTHA Z. .
4. Perynupys 3aaBHKKO#M (3) yCTaHABIMBAIOT pacxoj IMOToka (10
yKa3aHUIO MPENoJaBaTelis) U 3aMEPSIIOT €ro BEJIMYUHY C IIOMOILBIO BoJoMepa (4) u
CEKyHJOMepa.
5. Perynupys 3acnonkoii (8), ycTaHaBIMBaOT YPOBEHb BOJBI B
HIDKHEM Obede Ipy HEMOATOIJICHHOM BOJIOCIUBE (10 YKa3aHUIO Ipe-
MOJIaBaTelIsl) U 3aMEPSIOT MepHbIMU uriiamu (7) u (8) ypoBHU BOJIbI B
BEPXHEM M HIXKHEM Obedax U HajJ rpeOHEM BOJOCIUBA.
6. ITOBTOPSIOT OMBIT NPHU MOATOIIIEHHOM BOJIOCIIHBE.
5. @opma »scypnana nabopamopnoi padoomol.
1. Cxema OnBITHON YCTaHOBKH.
DCKHU3 BOAOCINBA C LIMPOKUM [OPOTOM.

lupuna motka b=.............. CM.

el

TabnuuHoe 3HaueHue ko3P UIIMEeHTa pacxo/ia BOIOCIBA
Miagn = wevvevennnn. :

5. PGFI/ICTpaHI/IH OIIBITHBIX JAHHBIX:

5.1. OTmeTka mopora BogociuBa Z%=.........M U Z'°=.,.......CM.
5.2. OTmeTka qHA HIDKHETO Obeda Z = veeevvenenee.. CM.

5.3. OTmeTka qHA BEpXHETO Obeda Z yo=............... CM.

5.4. O6weM Bojbl o BogoMepy W=............. eM®,

5.5. Bpewms uzmepenus t=...........c.



5.6. OT™MeTKH ypOBHEW BOIBI Z:

6. OOpaboTKa OIBITHBIX JAHHBIX.

w
6.1. Pacxon moroka Q:T: ................. em’lc
OZQ 2
6.2. Kputnueckas riryouna hg,=3 . S s CM.
g
BonocnuBel
Brruncisiemsie Pacuernbie
En. m3m.
BEJINYHHBI bopmybl Hemnon- [Toaro
TOIUICHHBIN TUICHHBIN
1 2 3 4 5
6.3.
['eomeTpuuecknii ]
H=Z,-2% cM
Harop
BOJIOCJIMBaA
6.4 Ilnomanp
CeUeHHsI @ 6= (Zss- 2
cM
BEPXHET0 Z,s)b
obeda
6.5. CkopocTb 0
Vo= — cMm/c
oaXxo/a D5
6.6 V2
CKOpOCTHO#1 Hanop 29
6.7.Hamo vV
P Ho=H+ - em
BOJIOCIIMBA 9
6.8. m= My= my=




Koaddurment Q
3/2
pacxoja b@ H,

6.9. ['myOGuna
ITIOTOKA h,=2-Z., cM

Ha BOJOCJIMBAa

6.10. YcaoBus

h,><1.25
MOATOTUICHUS -
hyp
BOJIOCITBA
6.11.
Koaddurment m
o= — -
MOATOTUICHUS m,,
BOJIOCJIMBA

7. Konmponavnwsie eonpocui.

1. Hayeptuth cxeMy ONBITHOW YCTaHOBKHM M OOBSICHUTh Ha3HAUCHHE
OT/ICJIbHBIX €€ AJIEMEHTOB U MPUOOPOB.

2. Paccka3ath NOpsAIOK NPOBEACHUS OMbITA.

3.IIpu3Haku BOOOCIHBA C IIUPOKUM ITOPOTOM.

4. PacuetHas ¢popmyJia BOJOCIUBA C IIUPOKUM MOPOTOM.

5. IIpu3Haku MOATOIIEHHUS BOIOCIIUBA.

6. Kak yunThIBa€TCA CKOPOCTH MOJAXO0Aa MOTOKA K BOJIOCIIUBY?

7.Kaxk BiauseT ypoBeHb BOJBI B HWXKHEM Obede Ha TPOIYCKHYIO

CIIOCOOHOCTH BOAOCTMBA?




"T'ameHue YHeprun OYPHOro MOTOKAa BOAOOOMHBLIM KoJioaneM'

1. OBIIUE CBEJIEHUS

Bo1060MHBIN KOJIOACI CIIYXKHUT JIJIsl TalieHusi U30bITOYHOM PHEPruu OypHOTO
MOTOKa TP COMpsoKeHWH ObeoB TIyTeM CO37aHUS TUIYOMHBI TIOTOKA,

HE0OX0IUMOM ISl 00pa30BaHUsl 3aTOIJICHHOTO THAPABIMYECKOro MpbhhKKa (puc.1)

[Torox pacxonom Q oOpa3yeT B KOHIIE
OBICTPOTOKA IIyOHHY, Ha3bIBAEMYIO CKATON
Nex, BETMYIMHA KOTOPOI MEHBIIIE KPUTUICCKOH
h«. [myOuHa moToka B HUKHEM Obede TakoBa,
YTO CONPSKEHHUE MPOUCXOIUT M0 TUITY

OTOTHAHHOTI'O ITPBIXKKA.

Heobxoanmyro riayOuHYy BOAOOOMHOrO KOJIOALA ONPEAENSIIOT U3 YCIOBUSA
CO3JIaHMsI B KOJIOJIEC TIYOWHBI, TPEBBIMIAIOIICH pa3AeabHy0 hpik riryOuny, T.e.
hior+hus+AZ=1.1hpok, )

rae heor TIyOMHA KOJOANA;

hw rryOnHa MoTOKa B HIDKHEM Obede (3a KOJIoALEeM);

hpok pasnenbHasi TyOMHA, CONPSDKEHHAS CO CXKATOM TIIYOMHOHM Newok HA JHE
BOJJOOOMHOI0 KOJIOIIIA;

AZ mepernian ypoBHS BOJIbI B KOJIOAIIE U HUKHEM Obede.

Cxaryro TiyOMHY Ha JHE BOJOOOMHOTO KOJOMIA Nexok BBIpAXKarOT depes

coKatyro TinyouHy hee mepen komonameM. B pycnax ¢ mpsMoyroiibHO#M (opmoi



ceueHus mmMpuHOM b, ypaBHeHne bepHyiumn a1 cedeHnit ToToKa mepe1 KOJIOoAImeM

N B MCCTC €T'0 ITaACHN Ha JHO MOXKCT OBITH 3aITMCAHO TaK:

R oo + q’ = I —hee+h @
CIHCOK 2, > T2 — Ncore KOl
29| @ hcofcdic hcore

rjae ¢- KodQPUIUEHT CKOPOCTH MpHU compsbKkeHnu 6bedos, (¢=0,90,..0,97;
g-yIenapHBIA pacxo) moroka, q=Q/b
PaznenbHyto TmyOMHY I8 pycel C MpsSMOYToibHOM (QopMoil cedeHus

OTpeNeIISIIoT 10 hopmyJie

hcofcok

2
8
hpdrc: 2 1+ aq _1 (3)

3
g hcala)x

[lepenan AZ moxeT ObITH ONpe/eeH, KakK JIJIs ciydasl BXOJa BOJIbI B KaHAJ U3

KoJoanoa

2

gyt 1 (4)
29| (ph.)” (Llh,)’

CoBmecTHOE pelieHre ypaBHeHUM 3 1 4 MOKeT OBITh BbITIOTHEHO Ha OBM 1o

nporpamMme, OJIOK-cXeMa KOTOpol u3o0pakeHa Ha puc.2. Ilpu »ToM MOXHO
BBIUMCIIUTh WM TpeOyeMyro TIyOWHY BOJOOOHHOTO KOJOAIA Nkox IpH 3a7aHHOM
riyOuHe BOABI B HIDKHEM Obede hw mam TpeOyeMyro riiyOMHY BOJBI B HIDKHEM
obede hw mpu 3amanHON TIyOMHE KOJOAUA Nkon, YTO M BBIIOJIHSIETCS B
nabopatopHoi pabdore.
JlnmrHy BO00OIHOTO KOJIOIIIA ONPEACIISIIOT TI0 SMIIUPUIECKOMN hopmyTie:
l0or=4(hpok-Neacok) +1nao (5)

JlnuHy najgeHus CTOKa B yCIIOBUE Ja00OpaTOpHOI pabOThl MOKHO HAWTH Tak



1., = e ©)

rJie 15- YKJIOH OBICTPOTOKA.

B B0m000OHHOM KOJOIIE, pasMepbl KOTOPOro (riyOouHa Nxor mauHa lker) He
MEHBIIIC PACCUYUTAHHBIX, MPOU3OUICT CONPsIKEHNE OheOB MO THUITY 3aTOTUICHHOTO
TUAPABINYECKOTO MPBIKKA.

2.11EJIb OIIBITA

1. Omnpenenenue mapameTpoB OypHOTO MOTOKA.

2. Pacuer pazMepoB BO1000MHOTO KOJIOIIA.

3. JleMoHCTpamusi KWHEMAaTWKH IIOTOKA TIPW TalleHWH €ro JHEPIHH
BOJOOOMHBIM KOJIO/IIIEM C PACCUMTAHHBIMU pa3MepaMU W MPHU HCKAKEHUU
MOCJEIHUX.

3.0IIUCAHUE JABOPATOPHOM YCTAHOBKHM.
OneiTHast ycraHoBka (puc.3) cocToMT W3 HamopHoro Oaka |1,

MOJEIIUPYIOIIET0 BEepXHU Obed, OBICTPOTOKA 2 W OTBOASAIIEr0 KaHana 3

HUKHETO Obeda, COBMEIICHHOTO ¢ MOIEJIbIO BOJOOOMHOTO KOJIOAIIA.

JloTok Mojenu HIKHEro Obeda MMeeT Ba THMINA: HUKHUNM HETIOIBUKHBIH

4 v BepXHUU TOJIBUKHBIN 5, pacCTOSIHUE MEX]Ty HUMH 10 BBICOTE Nkon (1988,

a.c.-1462399 CCCP). Ilpu mnepemelleHUMH [HUINA S5 B HaMNpaBJICHUH OT

OBICTPOTOKA B HadaJie OTBOJSIIETO KaHalla o0paszyeTcsl BOJOOOMHBIN KOJIOEIl

rITyOUHOM Nxor. B KOHIIE OTBOAIIETO JIOTKA YCTAHOBJICH IIHOEP 6, C TTIOMOIIBIO

KOTOPOT'O PEryIupyeTcs rIyOrHa BObI B HIDKHEM Obede hum

K noasmxHOMY JTHY IPUCOEIMHEHBI MEPETOPOAKH 7, C TOMOLIBIO, IEPBOU
U3 HUX o0pa3yercs TopleBass CTEHKAa BOJOOOWHOIO, KOJIOALA, a OCTaJbHbIE

CIIyXaT JJIA YMCHBIICHUS PacXoJda BOAbI IIOA IMOABUKHBIM JTHOM.



B Hauane xosoana MoKeT OBbITh YCTaHOBJIEHA ChEMHAsl BCTaBKa §, YKIIOH

KOTOpPOHM paBeH YKIOHY JHa ObicTpoToka. CienoBaTenibHO, MEpeaHssl CTEHKa

BOJOOOMHOr0 KOJIOAA MOKET OBITh KaK BEPTUKAIbHOW, TaK M HAKJIOHHOM.

Boga Ha ycTaHOBKY mogaeTcst o Tpyoe 9, pacxo[ ee peryiamupyercs 3aaBUKKON

10 u ompexnensercss BogomepoM 11. Jlns u3MepeHuss OTMETOK MPUMEHSETCS

MepHas uria 12.

4.ITIOPAIOK ITPOBEAEHUS OIIBITA

O3HaKOMUTKCSA € Ta00OPATOPHOIN YCTAHOBKOM.
C nomourpto 3anBukKd 10 ycTaHOBUTH pacxo] MHOTOKa (MO yKa3aHUIO
MpPEeno/iaBaresisi) U 3aMepuTh 1o BogoMepy 11 o6bem npomemeit Boasr W
3a MHTEpBaj BpeMeHHu L.

5
3.YcraHoBUTh MEpHYIO UINly 12 B KOHLE OBICTpOTOKa 2 W y mmbepa 6
3aMepUTh CXKATYIO TIIyONHY hek 1 riyOuHy Boibl B HUKHEM Obede hHO
4.Paccuntarh ¢ npuMeHenneM OBM TpebyeMyro riiyOuHy BOJBI B HUKHEM
orepe hHO,Tpe6 u nmnuHy Ikon BOgOOOWHOrO KOJOAIA TPU 3aJaHHBIX
3HAYCHUSX TIIyOMHBI hKoJI.
5.YcTaHOBUTh MEpHYIO UTJy 12 B OTBOJAIIEM KaHalle U 3a)UKCUPOBATH €€
MI0JIOKEHHE TPU PACCUUTAHHON ITyOMHE B HUKHEM Obede.
6.C nmomoripio mubepa 6 ycTaHOBUTH TITyOMHY BOJBI B HUXKHEM Obede.
7.1lepenBUHYTH MTOABUKHOE THO S5 HA paCCUUTAHHOE PAacCTOSIHUE 1KOJI.
8.O1eHUTh XapakTep COMpsiKeHUs: O0be(OB MPU PACCUMTAHHBIX MMapaMeTpax

BOJ00OMHOI0 KOJIOAIIA.

10.9.IlepenBuHYTh MOABUAKHOE THO 5 B HAIIPABJICHUH K OBICTPOTOKY U OLICHUTH

XapakTep COmpspKeHnH Ohe(OB MPH HEIOCTATOYHOW JJIMHE BOJOOOWHOTO

KOJIOIIA.



11.10.Bo3BpaTuTh MNOABMXKHOE JTHO S5 B IEPBOHAYAIBHOE IIOJIOKEHHE, C
MOMOIIBIO ITHOepa 6 YMEHBIIUTH TNIYOMHY BOJABI B HIKHeM Obede hHO u
OLICHUTh XapakTep CONpsDKEHUsT ObeOB MPH HEIOCTATOUHON TIyOMHE

BOZI000MHOTO KOJIOAIA (HEIOCTATOYHOM TITyOrHEe MTOTOKA B HIKHEM Obede).

4. ®OPMA XXVPHAJIA JIABOPATOPHOI PABOTHI
1. Cxema 1abopaTopHOM YCTaHOBKH.
2. I'myOuHa Bo0OOWHOTO KOMOANA Nkos=  CM.
3. Hlupwuna motka HWkHEro Obeda b= cwm.
4. YKJIOH OBICTPOTOKA I5=
5. Perucrtparus ONBITHBIX JaHHBIX;
5.1 3amepennslii o BogoMepy o0beM Boabl W= 1.
5.2 Bpewms npoxoxeHus oobema t= C.
5.3 OTmeTKa MOBEPXHOCTH BOJBI B KOHLIE OBICTPOTOKA Zn=  CM.
5.4 OtmeTtka qHA OBICTPOTOKA Zyis= CM.
5.5 OTmeTKa MOBEPXHOCTH BOJABI B HUKHEM Obede Zim= CM.

6. OOGpaboTKa OMBITHBIX TAHHBIX:

3
W
6.1 Pacxomgmoroka Q= % = cMm3/c.
6.2 YaenapHBIN pacxoJ MOTOKAa Q= % = cMm?/c.
a 2
6.3 Kpuruueckas riyOuHa MOTOKa h, = Tq = CM.

6.4 Cixkaras riyouHa Nexe= Zn — Zyn= cM



6.5 CpaBHerue Newe <> hk. Tak kak hea—= cM, h= CM, TO
COCTOSIHHE ITOTOKA B CKATOM CEYEHHH. . ..........
6.6 ['myObuna motoka B HUxkHEM Obede:
hH(SZZIY,Hﬁ'Zﬂ,Hﬁ: CM
6.7 CpaBaenne hw<>hk. Tak xak h»=  cm, a hp = CM, TO COCTOSIHHE
MOTOKa B HIDKHEM Obede.

6.8 PaznenbHas rimyouHa

= CM

6.9 CpaBuenue hw <> hk. Tak kak hw= cm, a hp= CM, TO
TUPABIMYECKUN MPBIKOK B HIJKHEM Obede. .............
BBoj ucxomHbIX qaHHbIX B DBM: Is, Nk, (, N, ¢.
Pe3ynbTaThl pacuera Ha OBM:
TpeOyemas riryOMHA BOBI B HIDKHEM Obede N o= CM
Tpebyemas qmHa BOZOOOHHOTO KOIOAUA lxor = cM
[lepenag AZ= cM
OTtcyeT o MEpHOW Wrje IPU PACCUUTAHHOM IIyOMHE BOJIbI B HIKHEM Obede

ZH,HE,mpeﬁZZz),Hé + hHé,mpeé = CM

10 I'myOuner motoka h (Tabm.1) mpu paccuMTaHHBIX pa3Mepax BOIOOOHHOTO

Koaoaua: hw= cM; o= cM; Nismpes= cM

Tabmnura 1.
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Zn




n-Zn M

11 Cxema BO00OMHOIO KOJIOJIIA U TIOBEPXHOCTH MOTOKA.

12 Cxema BogoOOMHOTO  KOJIO/IA ¥ IOBEPXHOCTH MOTOKA MPH
Iko.a: cMm < IKOﬂ,paC'{ = CM

13 Cxema BO000HHOTO KOJIOIIA ¥ TIOBEPXHOCTH ITOTOKA TIPH

hH(iz CM < hH(i,mpe6: CM

PaGoTy BbITIOJTHUT

PaboTty nposepu

6. KOHTPOJIBHBIE BOITPOCBI

1.ITonsaTre o rmyOuHAx: CXKATOW, KPUTUUECKOM, pa3AeIbHON, HIHKHETO Obeda.
2. I[lonsaTre 06 OTOTHAHHOM U 3aTOTUICHHOM THAPABINYECKOM TTPBIKKE.
3. [IpunHIun rameHus aHepruy MOTOKa BOAOOOMHBIM KOJIOAIIEM

4. Cxema comnpspkeHHsi Obe(OB MPH PACCUMTAHHBIX pa3zMepax BOJOO0OIHOTrOo

KOJIO/IIIa
5. Cxema conpspkeHus Obe()OB IPU HEIOCTATOYHOM TIyOHMHE BOAOOOHHOIO

KOJIO1a
6. Cxema comnpspkeHuss ObeOB MpH HEAOCTATOYHON JJIMHE BOJOOONHOTO

KoJoanoa



"T'amenue 3Hepruu OypHOro NOTOKAa BOJ00OITHOM CTeHKOi"

1.001m1ue cBeeHu .

BonoOoiiHass cTeHKa OTHOCUTCS K THUINY KOHCTPYKUUH, NPUMEHAEMBIX JUIS
NepeBo/ia TOTOKa U3 OYPHOTO COCTOSIHUSI B CIIOKOWHOE M TallleHUsl €ro SHEPruu Npu
conpsikeHU Obe()oB B BOJOXO3AHUCTBEHHOM cTpouTenbcTBe. [IpuHImn padoThl
BO/IOOOMHON CTEHKH 3aKJIIOYaeTcsi B TOM, YTO C €€ MOMOIIbIO B MECTE COINPSHKEHUs
OobeoB co3maercss rayOuHa, HeoOxoawmas mjis oOpa3oBaHHUsSl  3aTOTUICHHOTO
TUIPaBIMYECKOr0 MpbDKKa. PaccMoTpuM ciydail mpuMeHeHUs] BOAOOOMHON CTEHKH 3a

OBICTPOTOKOM TMPSIMOYTOJIbHOW (OPMBI TIOMEPEYHOr0 CeueHUs mupuHo b (puc.l)

Q

[Tycts pacxox moToka paBeH Q, Toraa BeMWYMHA YIASIBHOTO PacXxoaa. ( = Yy (1) a

KpUTHYECKas IyOuHa

()

rae o — kodpduuuent Kopuonuca ¢ — yckopeHue CBOOOAHOTO MaJeHUsI.

fem | #

Puc 1

Ha OBICTPOTOKE YCTaHaBIMBACTCS KpPHBas CBOOOIHOW TMOBEPXHOCTH THma bm

(kpuBas cniazia), B KOHIIE OBICTPOTOKA C:kaTas riryouHa heore.



B mecte mepexoma pycna u3 OBICTPOTOKAa B OTBOASIIMN KaHal (B KOHIIE

OBICTPOTOKA) BBITIOJIHSIIOTCS YCIIOBUS

hcore<hk<hno (3)
rae huo — rmyOuHa TOTOKA B OTBOJISILEM KaHaJIe.

B »toM cnydae comnpsikeHue ObedoB MNPOUCXOAUT HYepe3 T'HAPABINYECKHUI
npbbKOK. Ecny ruapaBaudeckuil MpeDKOK UM Obl MPaBYIO COMNPSIKEHHYIO TIIyOHHY,
paBHyt0 hcxk, TO BTOpOH e€ro compspkeHHOW IIyOMHOW Obuta Obl Tak Ha3bIBacMast
pasmenbHas riayomHa hp. OOGe »Tu riIyOMHBI HWMEIOT OJMHAKOBYIO TPBIKKOBYIO
(GyHKIHIO.

Jliig pycen npsMOyrojibHOM (pOpMBI CeUeHHs PAaBEHCTBO MPBIKKOBON (PyHKIMH

IIPpUBOIUT K CICAYIOIECMY COOTHOIICHUIO MCXKY COIIPSAKCHHBIMUA FJIy6I/IHaMPI:

-1 (4)

st Toro 4ToOBI compsikeHrue O0bedOB MPOUCXOAUIIO TO THIY 3aTOIIEHHOTO
THIPABIMYECKOTO MPBIXKKA, HEOOXOIUMO co0II0aaTh yeinosue hp<huo
BricoTta Bo1000#HO# cTeHKH Nem onpesienaeTcss U3 YCIOBUS CO3/IaHus epes Hek
r7TyOWHBI, IPEBBIIIAOICH pa3eNbHYIO T.€.
hcore = 1.1hp-H (5)
rae H- nanop Hax rpeOGHeM BOJOOOMHON CTEHKH.
Hanop H nax rpeOHeM BOAOOOMHON CTEHKHM MOKET OBITh BBIYMCIEH Kak s
BOJIOCJIMBA C TOHKOM CTEHKOM C MPSIMOYTOJIBHOM (hOpMOi1 BOJIOCIIMBHOTO OTBEPCTHS O€3

OOKOBOTO CXKATHA.

2. Ileab onbiTa.
Onpenenenue mapaMeTpoB OypHOTO mMOTOKa. Pacuer pa3smepoB BOJ0O0OWHOMN
ctenku. VcciaemoBaHnue rTamieHWsT OSHEPrUM  TMOTOKAa BOJOOOWHOW CTEHKOM C

PaCcCYMTAaHHBIMU Pa3MEpPaMHU U IIPU UCKAKECHUU ITOCIIEIHUX.



3. Onucanue 1a00paTOPHOIl padoThI
OnpiTHasg ycTaHoBKa (puc 2) cocTouT U3 6aka 1, Mojenupyromero BepxHuit Obed

,OBICTPOTOKAa 2 W OTBOAAIIETO KaHama 3 HIKHEro Obeda. BbICTpOTOK M OTBOASIIMI
KaHaJ M3TOTOBJICHBI M3 OPICTEKIA W UMEIOT NPSIMOYTOJbHYIO (GOpMYy MOMEPEUHOTO
ceyeHusi. Bojga B HamopHbIil Oak mojaeTcs Mo murampliel Tpyde 4, BenuunHa pacxoja
oTpefieNiAeTCs M0 BOJOMEpPY O M peryiaupyeTcs 3aABUXKKON 5. YpoBeHb BOJBI B HUKHEM
Obede (rmyOMHa TMOTOKAa B OTBOJALIEM KaHalE) pETryJIUpyeTCsl 3aclIOHKOH 7,
YCTAaHOBJICHHOM B KOHIIE MOJIEIHN OTBOJS €ro kaHaiaa. OTMETKH BOJbI B HIDKHEM Obede, a
Takke B TMpeaeNax Tacureis dSHepruu (mepes BOAOOOMHON CTEHKOW) 3amepsercs
MEpHBIMU UIJIaMH 8 U 9

Mopnens BoJ0OOIHON CTEHKH BBITIOJIHEHA B BUJE TUIACTUH M3 OPTCTEKIIA TOIIIMHON
9.8MM.B GOKOBBIX BEPTHKAIbHBIX CTEHKAX OTXOJALIEro KaHaja yepe3 50 MM yCcTpOEHbI
naspl MUpUHON U TyouHoi 1o 10MM.BricoTa MX paBHa BBICOTE€ CTEHOK OTBOJSIIETO
KaHajia 4TO MO3BOJISIET BCTABJISITh BOJOOOHHYIO CTEHKY B a3bl cBepXy BHU3. [lepBbIil ma3
pacnoniokeH Ha pacctosHud 200MM OT KoHLa ObicTpoToka. Bcero yctpoeno 11 map
na3zoB. Takum 00pa3oM BOJOOOIHYIO CTEHKY MOXKHO YCTaHOBHUTH Ha paccTtossHuu oT 200
10 700mm ¢ uHTepBasioMm uepe3 SOmm.Pa3Huiia B mupuHe nasa ¥ TOJIIMH BOJIOOOMHON
CTEHKM O0eCreunBaeT CBOOOJHYIO YCTaHOBKY BOJOOONHOW CTEHKHM MEXIy OopTamu
otBogsero kanana. llupmua nnactun npunara pasHoil. 10,20,30,50 u 100Mm, yTO
MO3BOJISIET YCTpanBaTh BOJAOOOWHON CTEHKU 000U BBICOTHI (0 200MM) ¢ MHTEpBAIOM
ee u3MeHenus yepe3 10mm.

4.Ilopsaok npoBeaeHHs ONbITA.

1.O3HaKOMUTKCS ¢ 1a00PaTOPHON YCTAaHOBKOM.

2.C noMouipl0 3aJBW)KKM 6 YCTAaHOBUTb pacxoJ IOTOKa (MO YyKa3aHHIO
MIPENnoJaBaTes).

3.YcTaHOBUTH MEpHBIEC UTJIBI 8 B CKATOM CEUEHUU U Mepe]] ubepoM 5 U 3aMepuTh
rTyOMHBI TOTOKA B HUX.

4. Paccuutath Ha DBM BbICOTY BOAOOONHON CTEHKM U TpeOyeMoe pacCTOSTHUE 10

HEC.



5.YCTaHOBUTh PACCUMTAHHOE YHUCJIO IUIACTUH B OIPEACIICHHYIO pacyeToM Hapy
[1a30B B CTEHKE OTBOJSIIEIO KaHaa.

6.0LeHUTh XapakTep CcolpsDKeHUs ObeOoB MpH  pacyeTHBIX IapaMeTpax
BOJI0OOOWHOM CTEHKHU.

7.YMEHBIINTH BBICOTY BOJOOONHONM CTEHKH IyTeM yAaJieHUsl 4YacTH IUIACTHH U
OLICHUTh XapakTep COmpsikeHUus ObedOB MpU HEJOCTATOYHOM BBICOTE BOJOOOWHOM
CTEHKH.

8.IlepecTaBUTh MJIACTUHBI B Ma3bl, PACIOJOKEHHBIE ONMKE K OBICTPOTOKY H
OLICHUTH XapakTep CONpsuKeHUs ObeoB TMpU HEAOCTATOUYHOM PACCTOSHUU  JI0

BOJTOOOWHON CTEHKH.

5.®@opma xypHasia 1a00paTOPHOIl padOTHI
1.Cxema m1abopaToOpHO# YCTAaHOBKH 2. YKIIOH OBICTPOTOKA I5=............
3. lllupuHa 10TKa HIDKHETO Obeda b=.......... cM

4.PCI‘I/ICTpaHI/IH OIIBITHBIX JaHHBIX:

4.1.3amepenHbIi 10 BogoMepy oobeM Boabl W=........... |

4.2. Bpems npoxoxaeHus oobema t=.............. C

4.3.0TMeTKa NOBEPXHOCTH BOJBI B KOHIIE OBICTPOTOKA Zpj6=........ cM
4.4.0T™meTKa AHA OBICTPOTOKA Zy6=........... cM

4.5.0TMeTKa NOBEPXHOCTH BOJBI B HIKHEM Obede Zpy yo=......... CM
4.6.0T™MeTKa JHA JIOTKA HIDKHETO 0beda Zy yo=............ cM

5.00paboTKa OMBITHBIX JAaHHBIX:
5.1. Pacxox motoka Q=1000W/t=............ T em¥/e

5.2 YenbHBIN pacxo] NOTOKA

5.3 Kputnyeckas rinyOuHa



5.6 'myOuHa notoka B HUKHEM Obede

hH6=Zn,H6-Z)1,H6: ........................ e, CM

5.7 CpaBuenune hus<>hk. Tak xak hus=...... cM,a he=....... CM, TO
COCTOSIHUE TIOTOKA B HIDKHEM Obede. ........

5.8. PaznenpHas riyouHa

h, = 7”“ S CM.
5.9.CpaBuenne hw<>hws. T.x. hp=.............. cMm a huo=....... CM TO

TUIPABINYECKUN MPBDKOK B HUKHEM Obede........oovvennnnn....
6.BBoa ncxomneix ganueix B DBM: Q,b,hex,hae hp

7.Pe3ynbTaTel pacuera Ha DBM:

7.1.BbicoTa BOIOOOHHOM CTEHKH Ner=.......om
7.2.Paccrosguue 10 BOJOOOMHON CTEHKH lem=........ oM
7.3Hamop Bogo6oiiHoM cTeHKr H=...... CM.

8.I'1younbl motoka h(tab:1.1) mpu paccyrTaHHBIX MapaMeTpax

BO1000MHOM cTeHKH hem=......cM lem=....... CM.
X ¢

M
Z ¢

M




Zn-g M

9.Cxema BOI{O6OI>1HOI>1 CTCHKH M ITOBCPXHOCTH IIOTOKa IIpU PACCUHUTAHHBIX

napamMeTpax BoJgo0OWHON CTCHKH.

10.Cxema BOOOOMHON CTEHKH U MOBEPXHOCTU MOTOKA MpHU HEJ0CTAaTOYHOU
BBICOTE BOJ00OOIHOM CTEHKH € Nerpacy=. ....CM
hc CbaKT ............. CM

11. Cxema  BOAOOOIHOW CTEHKM W  TOBEPXHOCTH  MOTOKa  HpH

PaGoTy BImOTHUI

PaGoty npussin

6.KoHTpo/IbHBIE BONPOCHI

1. Cxema BOJ1I0OOOWHONW CTEHKHA

2.IlonsiTue o ko3 PUIIMEHTE pacxo/a MOATOTUICHUS! CTEHKH.

3.IIpuHIUN rameHus SHEPTUH MOTOKA

4Cxema comnpspkeHUs: ObeOB TP PACCYNTAHHBIX pa3Mepax.

5.Cxema compsbkeHus: Obe()OB PU HEJOCTATOYHON BBICOTE BOJAOOOWHON CTEHKHU

6. Cxema comnpsikeHus: 0beoB



7. YcnoBus OATOIUIEHUST BOJOOOWHON CTEHKH.



