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BBenenue

B HacTosAIMX METOAMYECKUX YKa3aHMUSIX MPHUBEIACHO OMHUCAHUE
4-x nabopaToOpHBIX PabOT, MPOBOAMMBIX Ha CIEIHAIHLHOM CTEHJE,
UMUTHPYIOIIEM ABYXTPYOHYIO TYIIMKOBYIO BOJSHYIO TEIIJIOBYIO CETh C
IPUCOCTMHEHHBIMU K HEH MOTPEOUTEIIAMU.

[lens mpoBeneHUs Ia0OPATOPHBIX PAOOT - 3aKPEIUIEHUE Y
CTYJICHTOB 3HaHHMK 10 OJIHOMY W3 BaXHEWIIHUX pa3lesioB Kypca -
«I'mapaBaudeckue peXUMbl TEIUIOBBIX CeTel» U TpuoOpeTeHue
00y4aeMbIMU HABBIKOB U3MEPEHUM 1 0OPaOOTKHU OMBITHBIX TaHHBIX.



JlabopaTopnasi padora Nel
«Onpenenenue KO3PPUUUEHTOB TPEHUA U MECTHBIX
CONPOTHUBJICHUN TEJ0BOMW CETH»

JlabopatopHas padorta Nel

«Omnpenenenre K03POUIMEHTOB TPEHUS U MECTHBIX
COIIPOTUBJICHUM B BOJSHOM CETH»

1. KpaTkue TeopeTudeckue cBeaeHUs

[ToTepu Hamopa Ha Tpenne (mmHEHHBIC ToTepu ) AH| (M B.CT.) ipH
OBIDKCHUM  BOJABI 1O  TPyOONpOBOJAM  PAaCCUUTHIBAIOT  IIO
COOTHOILICHUIO

w? I

29 d

AH, = A, (1)

rae W - CKOPOCTh JIBMKEHUSI BOJIBI HA y4acTKe TpyOOIpoBoja C
BHYTpeHHHM auameTpoM d u miuHOMO |; A - K03 dunreHT TpeHus,
3aBUCSIIMN, B OOIEM ciydae, OT pPEeXUMa TEUYEHUS >XKUIAKOCTU U
IEPOXOBATOCTU CTEHOK TpyO Ke . {1 pa3BUTOrO TypOYJIEHTHOTO
nBKEHUST A 3aBUCUT TOJbKO OT Ke M MOXKeT OBITh OmpeesicH 1o
dbopmyne b.JI. [lludpuncona

A=0,11-( Ke/d)225. )

Ecnu Ha yyacTke UMEIOTCS MECTHBIE COIIPOTUBIICHU (apMaTypa,
YTJIbl IOBOPOTA, KOMIIEHCATOPHI U T.1.), TO CyYMMapHbI€ TOTEPU HAIOPA
AH ckmanpBaroTCs U3 IMHEHHBIX B MeCTHBIX AHm, a UMEHHO



w? I
AH = * ( * A+ 23), (3)
29 d

rie 2§ - cyMmma Ko3((GUIMEHTOB MECTHBIX CONPOTURIICHUH &j Ha
Y4aCTKE CETH.

CkopocTh BOJBI W, Bxoasmasi B cootHouenus (1) u (3), npu
u3BecTHoM pacxoge W  MoxeTr ObITh HalijleHa U3 ypaBHEHUS
HEPa3pbIBHOCTHU MOTOKA

W
w=— (4)
(nd?/4)

Coortnomenus (1), (3) u (4) ABISIIOTCS OCHOBOM JJIs KOCBEHHOI'O
onpeacieHus Kod(PUIMeHToB A U { M0 HU3MEPEHHBIM 3HAYCHHUSIM
MOTEPh HAIIOPa U pacxoa BOJBI.

2. 3aganue

2.1. Tlo pe3ynbpTaTam u3MepeHui 1 00padOTKH OTBITHBIX TAHHBIX
OIPEACTUTh KOI(PPHUIMESHTHI TPEHUS A 1 MECTHOTO CONIPOTHUBIICHUS &,
OIICHUTD CPEeIHEKBAAPATHUHYIO TIOMPEITHOCTD ONpeacacHus A 1 .

2.2. PacyeTHBIM IyT€M HAaWTH SKBUBAJECHTHYIO aOCOJIOTHYIO
IepoXoBaToCTh CTEHOK TPYO K.. CpaBHUTH MoTydyeHHBIE 3HaUeHUS K,
U § ¢ TUTepaTypPHBIMHU JaHHBIMH.

3. Onucanmne ONBITHOM YCTAHOBKH

YcranoBka (ctenp 1a00paTOPUH ) T MPOBEACHUS
JabopaTopHO pPabOThI COCTOMUT M3 ILIEHTPOOEKHOro Hacoca 1,
pabodee KOJECO KOTOPOrO MOTPY>KEHO B BOJY, 3aMOJHSAIOLIYIO
pacxonHbli 0ak 2, W JIBYXTpYyOHOW TYNMMKOBOW BOASHON ceTH 3,
BBIMMOJTHEHHON 13 TpyO dy=15MMm. Mexay monaromieli u oOpaTHOM



MarucTpajsiMd TPEAyCMOTPEHBI TMEPEMBIYKU C BeHTWwIsiMU 4...7,
npeHa3HAYEHHbIC 11 MMUTAUM TapauieIbHO MPUCOEIUHEHHBIX
noTpeOUTeNeH.

N3MeHneHnue pacxoja BOJbI B CHCTEME OCYHIECTBIISIETCS C
IIOMOIIIBIO BEHTUJIA 8, a OMOpOoKHEHUE (TP HEOOXOAUMOCTH) - Yepe3
kpadn 9. Jlnsg u3MepeHus pacxojia BOJbI Ha HayaJbHOM Y4YacTKe
MOJAIOIICH JIMHUK YCTAHOBJICHA MPEIBapPUTEIBLHO TapUpOBaHHAs
muadparma 10. Itynepa 11' u 11", npeanaznauennsie a1 oTOOpa
NABIICHUST BOABI JO W mHocie jauadparMbl COOTBETCTBEHHO,
PE3UHOBBIMH TpyOKaMu coeluHeHbl ¢ [[-00pa3HbIM CTEKJISTHHBIM
MaHoMeTpom 12.

JIist  peructpald  HAmopoB B Pa3IMYHBIX TOYKAX CETU
npeaycMoTpenbl mrynepa 14', 14"..17', 17", coeguHeHHBIE C
OTKPBITBIMU  TIh€30METpUuueckuMu TpyOkamu 18. Bce TpyOkum
pacrosio’keHbl Ha o6mien mxkaine 19 ¢ onudpoBaHHBIME 3HAYCHUSIMU
gyepe3 100 mm.

Ha yuactke 14' - 15' yctanonen BeHTHb 20, peiHa3HAYCHHBIH
JUTSl AMUTAITUA MECTHOTO CONPOTHUBJICHUS Ha MOJAOIICH MarucTpaiu
CETH.

JlaHHBIN CTeHM TIpeAHA3HAYCH JJIS BHITIOJHEHUS Ta00paTOPHBIX
pabor 1 - 4, cBSI3aHHBIX C U3YYEHHEM THUAPABINYECKUX PEKUMOB
TETUIOBBIX CETEM.

4. Ilopsiiok mpoBeaeHns1 padoThI

[Tocne wW3y4yeHUs HACTOAIIUX METOAMYECKUX  YyKa3aHUM
NpOBEPAIOT (MOJI PYKOBOJCTBOM IMPETNOJIaBaTeNsl WM J1aDOpaHTa)
TOTOBHOCTh YCTaHOBKH K pabOore. ITpu sTtom Bce BenTmiu (4...8, 20)
JOJDKHBI OBITh TOJHOCTBIO OTKPBITHI, KpaH 9 - 3akpbIT, kpaH 13 -
HAaXOJUTCA B TIOJIO)KEHUHU, OOECIEUMBAIOIIEM COEIUHEHHUE KOJIECH
MaHoMmeTpa 12 ¢ arMocdepoit, ypoBHH BOABI BO  BCEX
NMbE30METPUUECKUX TPyOKax - oAuMHakoBbl. HemomycTumo Hamuuue
noATeKaHu Bojbl. [lpyU BBIMOJHEHUWM YKa3aHHBIX TpeOOBaHUM
MPUCTYIIAIOT K IPOBEACHUIO PAOOTHI B CICAYIOIIEM MOPSIKE:

4.1. 3akpsiBatoT BeHTUIU 4, 5, 6 1 8.



4.2. Kpanom 13 xonena manomeTpa 12 coe AMHSAIOT MEXITY COO0M
1 OTKJIIOYAIOT OT aTMOC(EpHI.

4.3. BkroyaroT HacoC U MJIaBHO OTKPBIBAIOT BEHTUJIb 8.

Buumanmne! [1pu oTKpbITUM BEHTWIS 8 CIEUTH 32 YPOBHEM
BOJIbI B Mbe3OMeTpUYecKor TpyOke 14', He gomyckas ee
MEPEIOJTHEHUS !

4.4, 1Tlo wucredyeHuu 2...3-X MHHYT OJHOBPEMEHHO (PUKCHUPYIOT
BBICOTY CTOJIOOB B KoJIeHax MaHomerpa (Tpyokm 11' m 11"),
nee3oMmeTpuueckux TpyOkax 14', 15') 16', 17' (¢ TouHOoCThIO 1MM).
Pe3ynbTartsl U3MEPEHUN 3aHOCIT B BEIOMOCTh UCIbITaHUM (Tadu. 1).
[Ipn koneOGaHMM MEHUCKOB >KUAKOCTH OTCUET BBINOJHIIOT [0
CpEIHEMY MOJIOKECHUIO MeHHCKa 3a 0,5+1muH.

4.5. N3mepenus no n1.4.4 npoBOJAT npu 7 - § 3HAYEHUAX pacxoda
BOJIbI, IIOCTETICHHO YMEHbIas ero BeHTmieM 8 (depe3 120+150mm o
nbe3omeTpy 14'). Tlocnennuii onbIT nmpoBoAsST npu His He MeHee
1350Mmm.

4.6.Ilo oOKOHYaHMM W3MEPEHUU BEHTWJIb 8 3aKpbIBAIOT
MOJIHOCTBIO, OTKJIIOYAIOT 3JIEKTPOJBUIATENIb HACOCA, MOCIE YEro
YCTAHOBKY MPUBOJAT B HICXOJHOE COCTOSHHE.

4.7. 3aMepsrOT IUTMHBI Y4acTKOB l14.15, 11516 1 l16.17.

Tab6mauna 1 - BetoMocTh UCIIBITAHUN

NoN| IToka3zanus [Toka3aHus IbE30METPUUECKUX
U3M MaHOMETpa, TpyOOK,
MM MM
Has Has Ha Has Hag Haj
1
/
|14-15 = ....M; |15-16 = ...M; |16-17 3




5. O0padoTKa pe3yJbTATOB U3MEPEHU M

5.1. Tlo pmamHbIM Tabmumel 1 I KaXAOTO HM3MEPEHUS
OTIPEICIIAIOT TIeperaj] Haropa Ha pacxogaoMepHoi maioe AH,, = Hiq -
Hi11", a 3aTeM paccuuThiBatoT pacxoa Boasl W ( B 1/MuH ) 1o opmyJie

W=A./aH,_,

r7€ A B COOTBETCTBUU C TAPUPOBOYHBIMU U3MEPEHUSAMU PABHO

0,542.

5.2. ITo hopmyine (4) pacCUUTHIBAIOT CKOPOCTh JBMKECHHS BOJIbI
W, a 3aTeM JUHAMUYCCKUM Harmop W?/2g. BHyTpeHHM 1uamerp TpyOb
d npunsaTe paBabIM 16,3MM = 1,63°10°2M, a yCKOpEHHE CHIIBI TSKECTH
g=9,81m/c?.

5.3. Haxonmar moTepu Hamopa B M B.CT. Ha ydactke 15' - 17,
KOTOpbI€, B BHJY OTCYTCTBUS HAa HEM MECTHBIX COINPOTHUBIICHUH,
00yCIIOBJIEHBI TOJIBKO TPEHHUEM, T.€.

AH; = (H15'- H17')‘10'3.

54.B coorBerctBUM ¢ ¢opmynoit (1) paccuuThBarOT
KO3 PUIMEHT TpeHUs, KaK

AH,d

(w?/2g)+l
rae |1 = lisu1e + lig-177 - munHa yuactka 15' - 17'.

5.5. OnpenensttoT moTepy Harmopa Ha ydactke 14' - 16', kotopsie
CKJIQJIBIBAIOTCS U3 JJUHEWHBIX U MECTHBIX NTOTEPh B BeHTHIIE 20),

AH = (H14'- H16')‘10'3.

5.6. 3Hast A, pacCUMTHIBAIOT ¢ 110 (hopMyJIe
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w?/2g d
rae lo = lig-1s + lis.16 - mamna yuacrka 14' - 16'.

Benuuunsl, onpenensemsle 1o 1.5.1...5.6, cBoasT B Ta01. 2

Tabnuia 2 - O6paboTka pe3yJbTaToOB U3MEPEHUN
Ne AH.., W, n/mMun | W, | w?2g | AH,, A AH, g
HU3M. MM M/c M.B.CT. M.B.CT.

5.7. OtOGpocuB rpyObIe OMMOKK (TIpOMaxu), OMNPEACIISIIOT
CpelHHE apu(PMETHUYECKUE 3HAUEHUSI WU PE3YJIbTATOB U3MEPEHUU, a
3aTeM CpeJHUE KBaApaTUIECKUE OMIMOKH U3MEPEHUN (AMITUPUICCKUI
crangapt) 0. Hanpumep, aiist koagduiimenta TpeHus:

Oﬂ:\/i'zn:(li _z)2 ,

1

rae N - 4uciio u3MepeHui (0e3 «mpomaxoB»), a | - HOMEp
U3MEpPEHMUS.

[TorpemHOCT, O¢ PACCUUTHIBACTCS aHAIOTMYHBIM 00pa3oM.

5.8. C nomotpio ¢hopmylibl (2) pacCUUTHIBAIOT SKBUBAJICHTHYIO

mepoxoBaTocTh K o Beanunne A .
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6. Conep:xaHue oT4eTa M0 JIA0OPATOPHOU padoTe

OTtyeT no n1abopatopHOil paboTe AOJKEH COACPKATh:
1.3amanue.

2.Kparkoe onucaHue U CXeMYy YCTAHOBKHU.

3.Begomoctsb ucnbiTanuii (Tabnuma 1).

4.Pe3ynabTaThl 00paOOTKH ONBITHBIX JAHHBIX.

5.CpaBHEHHME OIBITHBIX 3HAYCHUH s U Ke € THTEpaTypHBIMHU.
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JlabopaTopnasi padora Ne2
«IIbe3oMmeTpuueckuii rpaguk ABYXTPYOHOU BOJASHON CEeTH»

1.Kparkue TeopeTnyeckmne cBeJIeHUs

JI71s1 u3y4deHus pexxuMa JaBJICHUI B TEIUIOBBIX CETSX U MECTHBIX
CUCTEeMax 3/IaHUH MHUPOKO UCIOJIB3YIOT MHE30METPUUYECKUE TPadUKHU.
Ha rpajdukax B onpeaeneHHOM MaciiTabe HAHOCAT pelibedh) MECTHOCTH
0 pa3pe3amM BOJIb TEIUIOBBIX TPacC, YKa3blBalOT BBICOTHI
MPUCOCTUHSIEMbIX 37aHWM, TOKAa3bIBAIOT HAMOp B TMOJAIOIIUX U
0OpaTHBIX TETUIONPOBOaX U 000PYAOBAHUH TETUIONPUTOTOBUTEILHON
yCTaHOBKU. Poib mbe3oMeTpuyeckoro rpaduka mpu pa3zpadoTke
TUAPABINYECKUX PEKUMOB CHUCTEM TEIUIOCHAOKEHUSI OYEHb BEJIMKA,
TaK KaK OH IO3BOJISIET HArJSAIHO IOKa3aTh JOMYCTUMBIC T'PAHUIIbI
JABIICHUH (HArOpoB) U (PaKTUUECKUE UX 3HAYEHHUS BO BCEX IJIEMEHTAX
CHUCTEMBI.

PaccmoTpuM rpaduk HamopoB B 4YAaCTH JABYXTPYOHOU ceTu
naboparopHoro crena (TT. 14" - 14").

3a rOpM30HTAIBHYIO INIOCKOCTh OTCYETA TPUHUMAIOT MIIOCKOCTh
OO, npoxoasuryro 4Yepe3 HYJIEBYID OTMETKY, KOTOpas B JIaHHOM
ciiydae coBMmeniaercs (YCIOBHO) ¢ YPOBHEM Moia JlabopaTopuu (puc.
2). Bemnuumna Z T1OKa3bIBa€T TI'€OJE3UYECKYIO BBICOTY OCH
TpyOOmpoBojia  HaJ  IUIOCKOCTBhIO  oTcdeta  (mpeHeOperas
HE3HAYUTEIbHBIM YKJIOHOM TPyO, cunTaeM Z Jyisl KaXKJI0h TOYKH OCHU
OJIMHAKOBOW).

IIpu HepaboTaroleM Hacoce Hamop B JIFOOOM TOYKE CHUCTEMBI
ompenensieTcs  ypoBHEM Bojabl B Oake. B wactHOCTH,
THIPOCTAaTHYECKUM Hammop B TpyOompoBogax H. paBeH pa3HOCTH
OTMETOK SS (JIMHUM CTaTUYECKOro Hamopa) u Z.

B  nunamumyeckoM pexume (Hacoc  paboTaeT)  Harop,
pa3BUBaEMbli  HAcCOCOM,  3aTpauuMBaeTCsi HA  MOPEOJIOJICHUE
TUAPABINYECKOTO COMPOTUBIICHUS CETH, IMOSTOMY €ro BEIMYMHA
YMEHBIIIAETCA IO XOJy JIBHKEHUSI BOJbl (HAa PUCYHKE IOKAa3aHO
M3MeHeHHne Hamnopa oT Touku 14' no touku 14"). IloTepu Hamopa Ha
otaenbHbIX ydactkax AHy, 3aBucAT OT pacxoma BOXBI, AJTUHBI H
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qMaMeTpa ydacTkKa, a TakXke KOJIMYECTBA U THUMA MECTHBIX
COIIPOTHBIJICHUM HA HEM, M pacCUUThIBarOTCs 1o hopmyiie (3) (cM. J1.p.
Nel) nnu onpenensitorcs myTemM U3MEPEHUST HAITIOPOB B HAYAJIE U KOHIIE
yJacTka.

I'pacdudeckoe n3o0pakeHue pacrpeaeiacHus JaBlIeHUs (Harmopa)
BJIOJIb  TPyOONpPOBOJOB  CE€THU W  TMPEACTaBIsAeT  CcOOOM
nbe3oMerpuueckuii rpaduk. Ilpu sTOoM, Hamopsl (B M.B.CT.) U
re0JIe3NYECKUE OTMETKHU OTKJIAJBIBAIOTCS B BHIOpAaHHOM MacIiTade 1mo
BEPTUKAIbHOM OCH, a MO OCH alCHucC - JJIMHBl Y4YacTKOB
(BepTUKaIbHBIA U TOPU3OHTAIBHBIN MaclITadbl MOTYT HE COBITAIATh).

3aBUCHMOCTb Hamopa OT JUIMHBI HW300pa)xaroT MPSMbIMU
AMHUAMU  (TuHEHHas 3aBucuMocTh H oT |, HakjIoHBI JUHUN Ha
OTJICJIbHBIX y4acTKax B OOLIEM Clly4ae HE OJIMHAKOBBI), @ B TOUKaX
COCPEIOTOUYCHHOTO MECTHOIO W3MEHEHHUS JaBJICHUS TOKa3bIBAIOT
ckauku Haropa (Hampumep, B BeHTwsie 20). Pa3HOCTh HamopoB B
nojaroieM M o0paTHOM TpyOONpOBOJIax MPEACTaBIsSET COOOM
pacmosiaraeMslii Harop Hp, B TaHHOI TOYKe CeTH.

HarnsinHoe mpejacTaBiieHHE O MbE30METPUYECKOM Tpaduke BO
BpEMs BBITIOJHEHUSI J1a00paTOpPHOM padOThl [1a€T PacHOJIOKEHUE
MEHHCKOB BOJIbI B Tb€30METPUUECKUX TPYOKaX.

[TonoxxeHne MbE30METPUUECKUX JIMHUW 3aBUCUT OT MHOTHX
(akTOpPOB: HAIMOp CETEBOr0 HACOCA, KOJWYECTBO MOJKIIOUYEHHBIX
noTpeouTenel, HaTuIrue MECTHBIX COMPOTUBIICHUN HA MarucTpaisx,
OTKPBITHIN Bogopaz0op u T.4. [loaToMy mbe3zoMeTpudeckue rpaduku
SBJISIFOTCSL OCHOBHBIM MHCTPYMEHTOM aHaju3a THUIPaBIAYECKOTO
peXKUMa CUCTEM TETUIOCHA0XKEHUSI K BO3MOXHBIX €T0 U3MEHEHUH.

2.3ananue

2.1.ITo pe3ynbraTaM u3MepeHn 1 0OPaOOTKH OTBITHBIX JaHHBIX
MOCTPOUTH Mbe30MeTpUUecKre rpaduku JBYXTPYOHOU BOASTHON CETH
JUTSL CJIEIYIOIIUX PEKUMOB PaOOTHI:

-BKJIFOUEHHUE JIBYX (BEHTUJIU 6 U 7) aODOHEHTOB;

-BKJIFOUEHHUE TpeX (BEHTUIU 9, 6 1 /) aDOHEHTOB.
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2.2.000cHOBaTh HU3MEHEHHUE MbE30METPUUYECKOro Trpaduka
(TUAPaBIMYECKOTO PEXUMA) CETH, 0OYCIIOBJIICHHBIE OMEpalUsIMU T10
m.2. 1.

3.I1opsinox nmpoBeaeHns1 padoThI

3.1.IIpoBepsroT rOTOBHOCTD J1aOOPaTOPHOM YCTAaHOBKHU K padoTe
(cM. 1.p. Nel).

3.2.Ilo moka3aHHsIM THE30OMETPUUECKUX TPYOOK (PUKCUPYIOT
BBICOTY PACIIOJIOKEHHMS JIMTHUU CTaTUYECKOTro Haropa SS.

3.3.3akpsiBatoT BeHTUIU 4, 5 1 8.

3.4.Kpanom 13 koseno manometpa 12 coeAuHSIOT MKy cOO0M
1 OTKJIIFOYAIOT OT aTMOC(EpPHI.

3.5.BkioyaroT Hacoc U, IUIABHO OTKpbIBask BEHTWIb 8,
ycTaHaBiauBaroT Hanop 14' ~ 2300 - 2400 mwm.

3.6.OUKCUPYIOT TIOJIOKEHUSI MEHHUCKOB BOJbI B KOJIEHAX
manomerpa 11' m 11" u neesomerpuyeckux Tpybkax 14'™..17'""
(0TCcUeThl MPOU3BOAAT OJTHOBpEMEHHO). [losTyueHHbIE JaHHBIEC 3aHOCSIT
B TaOJUIly UCTIBITaHUM (Ta0JI. 3).

3.7 IloaknroyatoT a0OHEHT S (OTKPBHITHEM BEHTUJISA O HA YETHIPE
noryo0opota MaxoBuuka). OUKCUPYIOT JaHHBIE B COOTBETCTBUU C
nmn.3.6.

3.8.3akppIBalOT BEHTWIb 8, OTKIIOYAIOT HACOC W TIPUBOJISAT
YCTAHOBKY B UCXOJIHOE COCTOSIHHE.

3.9.3MepAroT IIMHY y4yacTKa OT TOYkH 15' 1o ocu mmuHaens
BeHTHIIA 20 (I 15-20).

Tabsmua 3 - Be1oMOCTh UCTIBITAHUN
Pexxum | [Tokazanus | [TokazaHus b€30METPUUECKUX TPYOOK, MM
MaHOMETpA,
MM

171 11" 14’ 15' 16' 17 14" 15" 16" 17"
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Pexum

Ilokazanug
MaHOMETpa,

MM

[ToxazaHus MbE30METPUUECKUX TPYOOK, MM

g
p.

3

II(

Tp.

| 15'-20— ... M

4.00padoTKa pe3yabTATOB U3MEPEHUH

4.1.0npenensitoT pacxof (CymmapHbid - Ha yyactke 14' - 15") u
CKOPOCTb JBUXKEHHUS BOJIbI (CM. JI.p.Nel) miist 060ux peskuMOB pabOThI

CCTHU.

4.2.PaccuuThIBAIOT JIMHEMHBIE TOTEPU HAIMoOpa Ha yyacTtke 15' -
20, mo ¢opmysie (1) u mecTHOE ero najenue B BeHTuie 20, kak

AHm=(w?/29)*-¢

(KOB(l)(l)I/II_II/IeHTBI r’maApaBJINYCCKOroO TPCHUA Au COIMPOTHUBJICHU S
BCHTHIIA é I[MPUHATL PpPaBHbBIMU YCPCAHCHHBIM 3HAYCHHUAM 11O

pesysbratam J.p. Nel).

PesynbTatel 00pabdoTku 1o nmn.4.1. u 4.2. cneayer NpuBECTH B
BUJIEC TaOI. 4.

Tabnuua 4 - Pe3ynbraThl 00pabOTKH U3MEPEHUN

Pexum | W, w, w2/2g AHlis. 20| AHm | AH15. 20=AHI+AHm
JI/MMH | M/C
2
TOTp.
3
OTp.
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4.31Ilo nanHpiM Taba. 3 u 4 MNOPOU3BOJAT MOCTPOCHHUE
MbE30METPUUECKUX TpapuKOB (HA JINCTE MUJUIMMETPOBOM Oymaru
dbopmata A4). I'paduku 175 pa3HBIX PEKUMOB (Ha OJJHOM PHUCYHKE)
MOKa3aTh pa3HbIM IIBETOM WM pPa3HbIMH JUHUAMH (CILIOIIHAS,

MyHKTUPHAs).
5.Conep:kanue oryera

1.3ananue.

2.BegomMocTh ucneiTanuii (Tadbauna 3).

3.Pe3ynbTaThl 00pabOTKHU OMBITHBIX JaHHBIX (Tabsuia 4).

4.IIre3oMeTpuueckue rpauku 4acTu CETH.

5.000cHOBaHKE U3MEHEHNUH THIPABIMYECKOTO PEKUMA CETH MPHU
MOJAKIIOYEHUHU HOBOTO TIOTPEOUTEIIS.

OTBETUTH HA BOIIPOCHL:

1.Kak 1 moueMy u3MeHsIeTCS CYMMAapHBIA PacX0]l BOJIbI B CETH ?

2.Kak m moueMy H3MEHSIOTCS paclojaraéMbpie HAIOpPbl Y
norpeouTenen?

3.Kak u mouemy U3MEHSIETCSl HAKJIOH TbE30METPUUECKUX JTMHUN

Ha y4acTKax CeTH?
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JlabopaTropnasi padora Ne3
«HUccaenoBanue XapaKTepUCTHKHU ABYXTPYOHOM BOJASIHOM
ceTm»

1.Kparkue TeopeTnyeckmne cBeJIeHUs

XapakTEpUCTUKOM CETH HA3BIBACTCSA 3aBUCUMOCTb TOTEPH
Haropa (minu gaBneHus) AHc ot pacxoma temmonocurens W. B
TEIUIOBBIX CETAX, KaK TMpPaBWIO0, HMEET MECTO KBaJpaTHIHas
3aBucuMocth AHc ot W, T.€.

AHc:S'Wz, (5)

rae S - Kod(pOUIMEHT IPONOPIHOHAIBLHOCTH, Ha3bIBA€MbIi
TUPABIMYECKUM COMTPOTUBIICHUEM CETH.

Benmnunna S 3aBUCUT OT KOHGUTYpallMM W T€OMETPUUYECKHUX
pa3MepoB CETH, IMIEPOXOBATOCTH CTEHOK TPyOOINPOBOJOB, THIMA H
KOJTMYECTBA MECTHBIX COTIPOTHUBIICHHH M TUIOTHOCTH TEIIJIOHOCHTEIIS.

I'paduueckoe N300paKeHUE XapaKTEPUCTUKHU CETH
MpeACTaBIIsIET cO00M KBaApaTU4YHYyIO Mapabdony (puc.l), momoxeHue
KOTOPOM 3aBUCHT OT BEJIMYMHEI S.

2.3ananue

2.1.11o pe3ynpTaTaM U3MEpPEHUN MMOTEPH HATIOPA U PACX0Ja BOJIbI
MOCTPOUTH XapaKTEPUCTUKU IByXTPYOHOM BOJSIHOW CETH JIJIsI CIIy4aeB
YeThIpEX U TPEeX MPUCOECTUHEHHBIX a0OHEHTOB.

2.2.9KcriepuMeHTaJdbHbIE  JaHHBIE  00paboTaTh  METOJAOM
HAaUMEHBIIUX KBaJIpaTOB. Onpenenuthb TUPaBINYECKOE
CONPOTHUBJIEHHUE CETH ISl YKa3aHHbBIX B O1.2.1. cioy4daes.

2.3.000CHOBaTh U3MEHEHUE COMNPOTHUBJICHUS CETH MpH
OTKJIFOYEHHUH OJHOT'0 IOTPEOUTENS.
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AHc
S, S1>S,

So

Seeel

0

Puc.1- XapakTepucTUKu TEMIOBOU CETH
3.I1opsimox nmpoBeaeHNsA padoThI

3.1.I1TpoBepst0T TOTOBHOCTD J1aOOPATOPHON YCTAaHOBKH K padboTe,
OTKII04YaroT MaHoMmeTp 12 oT atmocdepbl M 3aKphIBalOT BEHTUIbL 8
(puc. 1).

3.2.BkitoyaroT Hacoc W, IUIAaBHO OTKpbIBasi BEHTWIb 8§,
yCTaHABIIMBAIOT Hanop B Touke 14' ~ 2400 mm.

3.3.Ilo0 ucredenuun 2-3 MHUHYT OJHOBPEMEHHO (PUKCUPYIOT
MOJIO’KEHUSI MEHUCKOB BOJIbI B KOJIEHaX MaHoMeTpa U TpyoOkax 14' u
14", TlomyuyeHHBbIE 3HAYEHHMS 3aHOCAT B BEAOMOCTh MCIBITAHUM
(Tabnuma 5).

3.4.U3mepenns mo mm.3.3. mpoBOOAT npu 7+9 3HAYEHHSAX
pacxojia BOJbl, MOCTEIIEHHO YMEHbIIas ero BeHTuiaeM 8 (uepe3 50-100
MM 110 Ibe3omeTpy 14").

3.5.11pu MOTHOCTHIO 3aKPHITOM BEHTHJIE 8 OTKIIIOYAIOT a0OHEHT
4 n moBTOpSOT onepanuu 1o mnmn.3.2, 3.3., 3.4 g 3-X OCTaBIIUXCS
BKJIFOUCHHBIMHU TTOTpeOuTENeH (BeHTHIU 5, 6 1 7).

Bunmanue! I[lepen mpoBeneHuemM BTOPOW CEpUM H3MEPEHHI
NpPOBEPUTh HArpeB »dJEKTpojJBUTaTEeNsi Hacoca. Ilpu Temmeparype
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60+-80°C (me TepmuT pyka) ABHUraTeab OTKIOYUTH. K HanbHEHIINM
U3MEPECHUSAM  IPUCTYIUTh IIOCI€  JOCTATOYHOIO  OXJIAKICHMS
JIBUTATEIA.

4.00padoTKa pe3yJbTAaTOB U3MEPEHU U
4.1.Io paHHBIM Tabn. 5 IS8 KaXJOro I-TO HW3MEPCHHUS
onpenenstor pacxoa Bogasl Wi (cM. j1.p. Nel) u morepu Hamopa B ceTH
AHci=Haai - Hiar
4.2 PaccunteiBarot BearnurHbl Wi%- AHci 1 Wi#. JIi1s BBIToTHEHUS
pacyeToB pe3yabTaThl 00PAOOTKH OMBITHBIX JAHHBIX CBOJIAT B TAOJIHILY

6.

Tabnuia 5 - BemoMocTh UCIBITAHMIA

KomnuecTBo | No IToxazanus manowm., [lokazanust Mb€30METPOB,
a00OHEHTOB | U3M. MM MM

Ha Hay Haa Haar

4

4.3.0npenensitoT BEJIMYMHY CONPOTUBIICHUS CETH, KaK



4.4.31a4

dopmyne (5) (moctpoeHue
MUWJITUMETPOBOM Oymaru hopmara A4).

20

ZWiz 'AHci

S=

> W

(6)

S, CTpOSIT TEOPETHUYECKYI0 XaPAKTEPUCTUKY CETHU IIO0

rpa@uKOB BBINOJHATH Ha JIKCTE

4.5.Hanocsr Ha rpaduk sxcrepumenTanbabie Toukd AHci(W).

[TyHkTHI 4.1 - 4.4 BBITIOTHAIOT JUIs1 KQXI0M cepun uaMepeHuit (3
1 4 aboHEHTA).

Tabnuna 6 - O6paboTKa pe3yJbTaTOB U3MEPEHUM

Ne |Wi |AHci| WiZ-AHe  |Wi Ne | W, AHcif Wi2-AH¢i | W4
U3M | JI/MHH | MM U3M | JI/MUH | MM
4 aboHeHTa 3 aboHeHTa
1 1
8 9
Hroro: Hroro:
S= S=

5.Conep:xaHue oTc4yeTa 1Mo J1a00paTopHOM padoTe

Otuet no paboTe JOHKEH COJIePKATh:
1.3amanue.

2.BenomocTs ucnplTanui (Tadmmima 5).
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3.Pe3ynbTathl 00pabOTKU ONBITHBIX JAaHHBIX (TabnuIa 6).

4. I'paduku XapaKTEPUCTUK CETU (PKCIIEpUMEHTaIbHbIC TOUYKH U
CTIIAKUBAIOIIUE KPUBBIE).

5.BeiBosibI 1O mmn.2.3.
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JlabopaTopnasi padora Ne4.
«OnpeaeneHue ruAPaBINIECKOro CONPOTUBICHUS
ABYXTPYOHOU BOJASHOM CETIW

1. KpaTkue TeopeTudeckue cBeaeHUs

['uapaBauyeckoe CONPOTUBIICHUE PA3BETBICHHOW CETH MOXKET
ObITh pPAcCCUUTAHO IO TPaBWIAM  OINPEACICHUS CYMMAapHBIX
CONPOTHUBJICHUN TMapajuielbHO U TOCJIEA0BATEIbHO COECIMHEHHBIX
ydyacTkoB. Hampumep, ms cetu u3 4-X mapajyieIbHO COCIUHEHHBIX
noTpedurenei (puc. 2) MOXKHO 3aMUCaTh:

_ Sy S,-4
S, +81,+2-/S,-S., (7)

S1—4

re S 1-4— CyMMapHOE COPOTUBJICHUE MEXK Ty Toukamu 14’ u 14"
npu 4-X BKJIIOYEHHBIX NOTpeOuTensax; S'14 — TO Ke, HO TPHU Tpex
BKJIFOYEHHBIX MOTpeouTensax (5, 6 u 7); S1— CONMPOTUBICHUE OJHOTO
(1-ro) moTpeOuTes.

Puc. 2 — llpunnunuansHas cxema
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2. 3aganue

2.1. Ilyrem wu3mepeHuss u o0OpaOOTKH ONBITHBIX JaHHBIX
ONpPEeASINUTh THAPABINYECKUE CONIPOTUBICHUS S 1.4, S'1-4 1 S1.

2.2. 3Has S'1.4 1 S1 HAUTH pacyETHBIM MYTEM 3HAYEHUE S 1.4 U
CPaBHUTH €r0 C U3MEPEHHBIM.

2.3. CpaBHUTHh CONPOTHUBICHUA S 1.4 U S'1.4 C BEIMYHMHAMHU,
MOJIYYECHHBIMU B JL.p.Ne3.

3. Ilopsinox mpoBeaeHns1 padoThI

3.1. IIpoBepsitOT TOTOBHOCTH JIaDOPATOPHOM YCTAaHOBKU K
pabote, 3aKphIBalOT BEHTWIbL 8, MaHOMeTp 12 OTKIHYamT OT
atMoc(epsl .

3.2. BxirowaroT Hacoc |, IJIJaBHO OTKPHIBas BEHTWIb 8,
ycTa"HaBIuBaroT Hanop Hia ~ 2400Mm.

3.3. OnHOBpeMEHHO (DPUKCUPYIOT BBICOTHI CTOJI0OB >KUJIKOCTH B
KOJIEHaX MaHoMmeTpa U B TpyOkax 14’ u 14". Pe3ynbTaThl U3MEpeHUN
3aHOCAT B B€JOMOCTh UCIIBITAaHUM (Tabm1. 7).

3.4. IToBTOpSIIOT M3MEpeHus o nmn.3.3. eme npu 2-X 3HAYECHUSX
pacxoza BOJIbl, MOCTENEHHO yMeHbIIas ero (uepe3 250-300 MM 1o
nbe3oMeTpy Hia') BeHTHIIEM 8.

3.5. 3akpbIBatOT BEHTWIH 8, 4 ¥ MPOBOAT U3MEpEHuUs 110 1i1.3.2.-
3.4. ny1st OCTaBIIMXCS BKIIOUEHHBIMU MTOTPEOUTETIEH.

3.6. 3akpbiBatoT BeHTWIH 8, D, 6, 7, a BEHTWIb 4 OTKPHIBAIOT (HA
3 mosyobopoTta MaxoBuuka). [IpoBOJAT yKa3aHHbBIE BBIIIE U3MEPEHUS
115t oaHOTO (1-10) BKIIIOUEHHOTO a0OHEHTA.

3.7. Ilo OKOHYaHWM U3MEPEHUM 3aKPBHIBAIOT BEHTUJIL 8,
OTKJIFOYAIOT HACOC, YCTAHOBKY MPUBOMAST B UCXOJIHOE COCTOSIHUE.

4. O0padoTKa ONBITHBIX JAHHBIX
4.1. 1o moka3zaHusIM MaHOMETpPA OMPENECIAOT pacxoa BoAsl W u

notepu Hanopa B cetd AH=H14-H14 nnst kaxxgoro n3mepenus.
4.2. PacCUnTBhIBAIOT TUAPABIMYECKOE COMMPOTUBIIEHHUE KAK
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AH
S ="y

ycpcanssa €ro st KEDKI[Oﬁ CCpHUHU OIIBITOB.

Tabnuia 7 - BeroMoCTh UCTIBITAHMIA

Pexxum | Ne uzmepeH. 1 2 3

a00OHEeHTa
aw
N

3

a00OHEeHTa
aw
~

1

A0OHEHT
a
~

Pe3ynbTarsl 00pabOTKH CBOASIT B Ta0.7.

4.3. Haxomsar pacdeTHOoe 3HaYeHHE Si4 IS CeTH U3 4-X
norpeouteneii mo d¢opmyiae (7). PacCUuThiBalOT OTHOCHUTEIBHYIO
MOTPEITHOCTh OmpeaeiaeHus Si-4 o (7) B CpaBHEHUU C U3MEPEHHBIM
3HAYEHUEM, T.€.

Spva = SI/ISM
S = -100% .
SI/I3M

5. Cogep:xaHue oT4yera 0 padore

OTueT N0JKEH COAEpkKaTh:
1. 3anmanne.
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2.  Benomoctb ucnplTanui (Tadm. 7).

3.  PesynbraThl 00pabOTKH OMBITHBIX JAHHBIX.

4. CpaBHEHHE PACUECTHOTO M HU3MEPEHHOI'O0 3HAYEHMI
COMPOTUBJICHUN CETH TMPpHU 4-X TOTPEOUTEIAX.

5. CpaBHeHHE M3MEPEHHBIX 3HAYCHUN COMPOTHUBIICHUN CETH
Uit 3-X ¥ 4-X moTpeOuTenel ¢ moydYeHHbIMU B paboTe Ne3.

6. BbIBOABI.

Tabnuua 8 - Pe3ynbTaThl 00paOOTKM ONBITHBIX JAHHBIX

No m3mepenus 1 2 3 | Cpennee
4 abonenra | W, n/mun

AH., MM

S
3 abonenra | W, n/mMun

AH., MM

S
1 aGoneHT W, n/mun

AH., MM

S
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