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Heas paGorbl: 1. YOenutbcss Ha ONBITE IMyTEM OKpallMBaHUS CTPYHWKH BOJBI B
CTEKJITHHOM TpyO€ B CYIIIECTBOBAHUH JJTAMUHAPHOTO U TYPOYJICHTHOTO PEKUMOB.
2. BeuucanTh Mo JaHHBIM OMBITOB, MPOBEACHHBIX HA 3TOM Tpybe, uymcia PeiHombaca
MpU JIAMAHAPHOM U TYpPOYJIEHTHOM PEXUMax, CPAaBHUTh UX C KPUTUUYECKUM, YOCTUTHCS, UTO
Ipy JaMHHApHOM pexxuMe Re< Rey, , a mpu TypOyneHnTHOM — Re > Rey,.
3. IlocTpouTh MO OMNBITHBIM JaHHBIM Tpaduk [gh,=f(IgL ), onpeaenuTb ¢ €ro NOMOIIbIO
Ukpd

KPUTHUYCCKYIO CKOPOCTb UKp, a 4€pE3 HEC BBIYUCIINTh KPUTHYCCKOC YHUCIIO0 Rekp(d) = v

BBoanass 4yacTb. MHOTOYHCIEHHBIMH  SKCIIEPUMEHTAIBHBIMU  HMCCIEIOBAHUSIMU
YCTQHOBIICHO, YTO JBIIKEHHUE JKUIAKOCTH MOXKET MPOUCXOAMTH WM MPHU JIAMUHAPHOM, WIH TIPH
TypOyJeHTHOM pexume. JlamuHapHbIi pexum HaOMI0JaeTcss Npu HEOOJBIIUX CKOPOCTSIX
nBkeHus. Ilpu 3ToM OKpaleHHbIE CTPYHKH KUIKOCTH HE HEepeMEIINBAIOTCS, COXPAHSACH IO
BCEH JUIMHE TIOTOKA, T.€. JIBM)KEHUE KUAKOCTHU TPH JIAMUHAPHOM PEKUME SIBIISIETCS CTPYHYATHIM,
nepeMeInBaHle YacTUIl )KUIKOCTH OTCYTCTBYET.

TypOyneHTHbII pexuM HaOMI0AAETCS MPU 3HAUUTENBHBIX CKOPOCTSIX M XapaKTepU3yeTcs
WHTCHCUBHBIM NEPEMEIINBAHUEM YaCTHII )KUIKOCTH, YTO 00YCIABIMBAET MyJIbCALIUI0 CKOPOCTEN
1 JIaBJICHUSI.

CpenHsisi CKOPOCTh MOTOKA, IPU KOTOPOM MPOUCXOAUT CMEHA PeKUMa JABMKEHUS
KAJIKOCTH, Ha3bIBAETCS KPUTUUECKOM (U ). Bennunna ee, kak MOKa3bIBaIOT ONBITHI B
TpyOONpPOBOJaX KPYTIOTO CEYCHHUSI, 3aBUCUT OT POJIa KHUAKOCTH, XapaKTEPU3yeMOTro
JTUHAMUYECKOHN BA3KOCTBIO [l M TNIOTHOCTBIO P, a TAKXKE OT AMaMeTpa TpyodompoBosa d.
OnHOBpEMEHHO OIBITAMHU YCTaHOBJICHO, YTO BEJIMYMHA O€3pa3MEpHOT0 aaredpandeckoro
KOMILIEKCA, OTBEYAIOIEr0 KPUTHYECKON CKOPOCTH U '

Ukppd _ Ukpd

~ 2320 = const )
H v ’
OT W, p ¥ d HE 3aBUCHT.

Rey@=2320, HasplBaeTcss  KPUTUYECKMM  yuciaoM  PeiiHonbiaca. Y CTOMYMBBINA
JTaMUHAPHBINA pPeXUM HaOronaeTcs pH 3HAYECHHUAX qucia Peiinonbaca

vd
Re) = o <Re;, ) = 2320, a TypOynenTHbIii — ipu

Re , (4,

Re(d) > Rekp(d) ~ 2320, Takuwm o0paszom, uncao PeiiHosbaca

vd
1%

SIBIIICTCSL KPUTEPHUEM, TIO3BOJISIONIUM CYIHUTh O PEXKUME ABWKCHUS KUIKOCTH B KPYTJIOH Tpyoe,
paboTarOIIEH MOJTHBIM CEUCHUEM.

Bemmuuny V = — , Bxogsmyio B ¢opmynsl (1) u (2), Ha3bIBaloT KHHEMATHIECKUM KO3(DGUIIMESHTOM BSI3KOCTH JKHIKOCTH.



N3 W310KEHHOro CIEAYET, 4YTO JJIsi ONPEACICHUS PEeXKHMMa ABUKECHUS >KUIKOCTH B
KpyTJioM TpyOOTPOBOJE MPHU HAMOPHOM JABUKEHUHU JOCTATOYHO BBIYHUCIUTH MO (opmyne (2)
yuciio PertHonpaca U CpaBHUTH €10 C KPUTHYECKUM.

3HaHUE peXUMa JBUKEHUS KUJIKOCTH HEOOXOJUMO IS MPABUIHHOM OILIEHKH MOTEPh
Haropa MNpy THAPABIMYECKUX pacueTax. Kak IMOKa3pIBalOT OMBITHI B KPYIJIBIX TpyOax IMpu
HAIIOPHOM PaBHOMEPHOM JBMIKEHUM (pe3yJIbTaThl UX MpeACTaBieHbl Ha puc.l B Buie rpaduka
3aBUCUMOCTH TIOTEPh HATOpa IO JJIMHE /; OT CpeIHeN CKOPOCTH U ), IPU JaMUHAPHOM PEKUME
MOTEpU HAmopa /; MTPONOPLUUOHAIBHBI CPEIHEH CKOpPOCTH U B NEPBOM CTENEHHU, a MpPH
TypOynenTHoM - B cremend L75<m <2  3amerum, 4TO ¢ NOMOWIEIO 3TOro TIpaduka
OIIPENENAIOT BEIMYMHY KPUTHYECKOM CKOPOCTH U,p, 4 YEpe3 Hee - U KPUTHYECKOE YHCIIO
Peitnonbaca mo dopmye (1).

Onucanue yCTAHOBKHU. YCTaHOBKA BKJIIOYACT B €05 PACMOJIOKEHHYIO TOPU30HTAIBHO
cmexaanunyry_mpyoy (d=1,0 cM), B KOTOpOM M H3ydaeTcs JABMIKEHHUE BOJIBI IIPH PA3TUUHBIX
peXKUMaX, HANOPHBLI OAK, eMKOCHIb ¢ _PAcHeopoM _Kpacumeis, TOJaBaeMOro OTKPBITUEM
KpaHuka 10 mpydKe BO BXOJIHOE CCUCHUE CHIEKAAHHOW mpyodul. J17s1 u3MepeHus pacxoa BOJbI
B CHEKIAHHOU mpyde CITyKaT MePHAsA eMKOCHLb W CeKYHOoMep.

Bona B Hanopuwiii_6ak nofaeTcs MO Rumawuwiemy mpyoonpogody  OTKPbITHEM
éeHmua W3 pe3epByapa jgadoparopuu. s nojaaep:kaHusi ypoBHs BOJIbl B HANOPHOM HaKe BO
BpEMSI OIBITOB Ha MOCTOSIHHOM OTMETKE UMEETCA nepeiusnoe ycmpoiicmeo. Temieparypa BoAbI
B HANOPHOM _0aKe U3MEPAETCS mePMOMENIPOM.




PCFYJII/IPOBaHI/IC pacxoaa BOAbI, a CICOOBATCIIBHO U CpCI[HCﬁ CKOPOCTH €€ OBUIKCHHUS B
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Puc. 1. I'paduk 3aBHCHMOCTH OTEPH HAMOPA 10 JUTHHE /; OT cpeHei

CKOPOCTU U B Jiorapudmuieckoit popme

CMEKIARHOU mpyode, ocyuiecTBiseTcs: KpaHoM. Ha cmeknannou mpyoe nmerotcs nvezomempol
JUTSL OTIpeieNIeHUs OTEPh Haropa Mo JJIMHE /; (110 pa3HOCTH UX MOKa3aHUM).




Kpacureias
: MepHas eMKOCTE

Peryaupyromui |

BEHTHJIb

CTeRIAHHAA
TpyOKa
X

\

T

(A= \ x

IHopsinox BbIMOMHeHHs Pad0ThL. 1. OTKpBITE nOdAIOWUIL 6eHMUL HA NUMAIOULEM
mpyoonpoeode 1 HATIOJIHUTH BOJOW HANOPHBLE HAK HACTOJIBKO, YTOOBI paboTano nepenusnoe
YCHPOUCH 60.

2. OTKpbITh HE3HAUYUTEIILHO PecyIupyiouwiiii 6eHMu1b Ha CIEKAAHHOU mpyoKe, 4TOObI
CKOPOCTbB JBIKCHHS BOJIbI B HEW ObliIa HEOOIBIION (BOIA TOJKHA T€Uh TOHKON CTPYHUKOH).

3. IIpUOTKpBITh KpPAHUK HA eMKOCHU C_Kpacumejem W HAIPAaBUTb B CHIEKIAHHYH)
mpyodKy HeOOJbIIOE KOJUYECTBO pacTBOpa KpacuTess, YTOObl OKpallleHHas CTpyHKa BOJbI
MPECTaBIIsIa COOOM OTYETIMBO BBIPAXKEHHYIO HUTH 110 BCEH AJIMHE TPYOBI.

4. V3MepuTh C IOMOIIBIO MEPHOU eMKOCHU W CeKYHOoMepa pacxon Boabl QQ B TpyoOe.

5. W3meputsb TeMiiepaTypy BOJbl B HANOPHOM 0aKe MmepMOoMEempoMm .

6. Pe3ynbTaThl H3MEpEeHMIt 3anmucaTh B Ta0Omiry 1.

7. YBEIMUUTH OTKPBITHEM pecyaupyrouLez0 6eHmu1sa CKOPOCTb IBUKEHHS BOJbI B
CMeKIARNHOU mpyde , HO Tak, 4TOObI OKpallleHHas! CTPYHKa KUJIKOCTH COXPaHsUIach, T.€. YTOOBI
PEXKUM OCTAJICA JJAMUHAPHBIM, U, BHIIIOJHUB T€ K€ U3MEPEHUs, YTO U B IIEPBOM OIIbITE, 3aMUCATh
WX pe3yJbTaThl B Ta0IUILY 1.

8. JlanbHEWIIUM YBETUYEHUEM OTKDPBITUS pPecYAUpyouie20 _8eHmuasa  co3iaTh B
CMEKIAHHOU mPYOKe TYpPOYJICHTHBIN pexuM (00 3TOM OyJIeT CBUIETEILCTBOBATh HHTEHCHBHOE
nepeMenIMBaHue C BOJOW pacTBOpa KpacUTENsl) U BBIIIOJHUTD TPETHM U YETBEPTHIN OIBITHI TaK,
KaK OMKcaHo Bbllle. Pe3ynbrarsl u3MepeHuii 3anucaTh B Tadnuiy 1.

9. Jlnsg 3amonHeHus: TaOIUIBl 2 CAENaTh JAECITh aHAJTIOTUYHBIX OIBITOB, YBEJIMUYMUBAs B
KaXJIOM OTIBITE OTKPBITHE pecyupyouiezo genmunsa B nuana3zoHe ot 0 go 100% Tak, 9To0bI 4-
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5 3aMepoB ObLIM BBHINIOJIHEHBI B JAMUHAPHOM PEXHUME, a 5-6 - B TypOysneHTHOM. Pe3ynbrarhbl
U3MEpEHUil 3anucaTh B Ta0JI. 2.

10. BIMOAHUTH BCE BEIYUCIICHUS, TIPEAYCMOTpEeHHBIC Tab. 1 1 2.

11. IoctpouTs B MacmTabe 1o aaHHbIM Tadi. 2 rpaduk [gh,;= f(lgv)

12. JlaTh 3akiroueHne o pe3yabTaTtaM paboThI.

Tabmura 1
Ne | HammenoBanust 1 0003HauCHUS E Pes. Mi3mepeHuii 1 BEIYHCIICHUH
IIO3UL[ | U3MEPSAEMBIX U BBIYUCIISIEMBIX 1/13?/1‘ Jlamun. Pexum TypOymn. Pexum

MH | BETMYHH " | Ombir 1 | Omerr2 | Ombir 3 | Omeir 4
1 2 3 4 5 6 7

OO0BEM BOJIBI B MEPHOM COCY/IE 3
1 cM

W
2 Bpewms nanonnenust oo6béma ¢ C
3 Pacxon Boasl QO = W/ t em’/c

BuyTpennun TAAMETP
4 . cM

CTEKISIHHOM TpyObl d

[Tnomanes mnomneped. CeyeHus )
5 CM

TpyObl @ = 7rd2/4

CpenHsisi CKOPOCTb JIBUKEHUS
6 _ cM/c

BOIBI U = Q/ 10,
7 | Temnepatypa Bogsl T °C

Kunemarnueckuit
8 K03(Q(HUIMEHT BA3KOCTH BOIBI | cM/C

V' (o cnpaBOYHUKY)

Yucno Peitnonbpaca
9 v-d -

Red =—

|4

Kpurtnueckoe YHUCIIO

PeitHomb ica R
10 A kp(d) -

cnp
(o cTIpaBOYHHKY)




Tabmura 2

ENo No Haunmenosanus En. HOMep OIIBbITa
o 51 H3M.
MO3UIIN
o 0003HauYEHUS U3MEPSEMBIX U
BBIYKCIIIEMbBIX BEJIMYMH 314151678
1 O6BEM BOJIBI B MEPHOM cocyne W cM’
2 Bpewms HanonHeHus ¢ c
3 Pacxon Boasl QO = W/ t em’/c
4 BayTpennuii quametp Tpyos! d cM
5 [Imomanes  momeped.  CeueHus 5
cM
TpyOBl @ = 7Z'd2/4
Cpenusis CKOPOCTh MOTOKA
6 cMm/c
v=0/w
7 Jlorapudm cpenneit ckopoctu 1gv -
OTmeTka  ypoBHS  BOJIBI B
8 \V/ cM
nbezometpe 1, Vv |
OTmeTka  ypoBHS  BOJIBI B
9 V CM
nbe3omeTpe 2, VY 2
10 [Toreps Hamopa 1o anHe
_ cM
hz - V1 o Vz
Jlorapudpm moTepu Hamopa 1O
11 -
JUTHE 1g hz
12 Temneparypa Bogel 1’ °C
Kunematnueckuit  kosddumumeHT
13 BSI3KOCTH BOJIBI |4 (mo | cm’/c
CIIPaBOYHHKY)
Pacuersl



BBIBO/I:

N —

(O8]

7.

OcHOBHBIE KOHTPOJIbHBbIE BOMPOCHI

HazoBuTe pexxuMbl IBHXKEHUS )KUJIKOCTU U YKAXKUTE UX XapaKTepHble 0COOCHHOCTH.
[losicuure, yTOo Takoe Kputepuil PeitHonbaca, W Ha3oBUTE (AKTOPBI, OT KOTOPBIX OH
3aBHCHT, U YKQKUTE, B UEM 3aKIIFOYAETCS €ro (PU3NUECKHil CMBICT?

[TosicHuTe, 4TO TaKOE KpUTHUYECKOE UYncio PeitHobaca?

[Tosicaute, kakuM 00pa3oM TMpU TUAPABIMYECKUX PaACUETaxX OMPEICNAIOT PEXKUM
JABUKECHUSI )KUAKOCTH U, C KAaKOH 11ebI0?

[TosicuuTte, 4TO Takoe KpUTUUECKAsi CKOPOCTh, OT KaKUX (DAKTOPOB OHA 3aBUCHUT M KakK €&
OTpPEeIEIAI0T?

Hanumure ¥ mosicCHUTE aHAJIUTUYECKHUE 3aBUCUMOCTH MOTEpPh HAIMopa MO JUIMHE OT
CpelHEel CKOpOCTH TOTOKAa MpU JAMUHAPHOM M TYpOYJIEHTHOM peXUMax JABUKEHUS
KUIKOCTH.

N300pa3ute rpaduk 3aBUCUMOCTH MOTEPh HANopa MO JJMHE OT cpeaHed ckopoctu ( B
JorapuPpMUUECKUX KOOPIUHATA)

8. IlosicHuTe, TO TaKO€ TMAPABIMECKHUI pauyC U TO OH XapaKTepU3yeT?



