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TpeOoBanus, npeabsaBJIsAeMble K IPAKTHYECKUM padoTam

MoTuBanus uejau: l3ydeHne 3aKOHOMEPHOCTEH OOTEKaHUS IIO-
TOKOM >KHJIKOCTH TBEpAOro Tesa. OnpeaeaeHue 3KCIepUMEHTAIBHON U
TEOPETUYECKON CKOPOCTH OCAKICHUS YaCTHIL B 5KHUJIKOCTH.

Ieab caMONMOATOTOBKM: JIJI IIPOBEACHHUS PAOOTHI CTYACHT JIOJI-
’KEH 3HaTh:

1. CymecTByIoIIME PEKUMbI OCAKICHUS;

2. [ToHsTHE COMMUIAPHOTO U CBOOOHOTO OCAXKICHHUSI;

3. KpurepuanbHple ypaBHEHUS OCaKICHHUSI.

Ilnan npoBeaeHns Ja60PATOPHOIO 3AHATHA:
1. KoHTpob HCXOAHOTO YPOBHSI;

2. BeinonHenue 1abopaTopHOi paboThI;

3. O0paboTKa MOIYYEHHBIX JIaHHBIX;

4. AHanmu3 MOJTyYeHHBIX JTaHHBIX;

5. OTBeThI Ha KOHTPOJIbHBIE BOITPOCHI.

KoHTpo/bHbIE 3a1aHUS
1. OpopMuUThH OTYET B YCTAHOBJIIEHHOW (POpME;
2. I3y4nTh 1 3apUCOBATH CXEMY IKCIIEPUMEHTAIBHON YCTAaHOBKH.
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Teopernuyeckue MoJI0KEHUA

B cnydae ocaxxaeHHs MEIKOJIUCIIEPCHBIX TBEPIABIX YACTHUIL B ras3e
WJIU SKUJIKOCTH, HAOJTIOAIOIIEMCSI TIPU THJIPABIMYECKON U THEBMATHYE-
CKOM KJlacCU(PMKALMK, Ta300YUCTKE U PA3JECICHUU CYCIEH3UM, OCHOB-
HOU XapaKTEPUCTUKOU MPOLIECCA SIBISIETCA CKOPOCTh OCAKICHUS (.

JIns pacuera CKOpOCTH OCAXKAECHUS MO JEUCTBUEM CUJIbI TSHKECTH
MOYXHO MCIIOJIb30BaTh OOIIYIO JIJIS BCEX PEKUMOB OCAXKIACHUS 3aBUCHU-
MOCTB:

4'dT (’DT -p)9

(9} =

OKCHNEPUMEHTAIIBHO YCTAHOBJIEHBI TPU PEKHUMa U3MEHEHUS KO-
dpPunueHTa conpoTuBJIeHUus ¢ B 3aBUCUMOCTH OT uncia PeifHombca.
B nepBoii 06;1acTH - JIAMMHAPHOTO OcakaeHus - npu Re,.<2:

24
= ——

Re
oc | (2)
Bo BTopoil mnepexoaHoM o0jacTM B Mpeaciaax HM3MEHECHUS
2<Re,.<500:

s =18 5Re 00

oc (3)
B Tperbeit o0nactu - pa3BUTOM TYpOYJEHTHOCTH - B IMpejeiiax
mMmenenus 500<Re,.<20000:
¢ ~ 0,44

3aBucumoctu (1) - (3) copaBenIuBBI ISl OCAKIAIOUIUXCA OOU-
HOYHBIX C(DEPUUCCKUX YACTHIl quaMeTpoM d..

[Ipu namunapHoMm ocaxaeHuu (Re,.<2) mis oaquHO4YHOUN cepuye-
CKOH yacTuIlsl (MpuHUMas IBWKeHne Menkux dactur ¢ d,<0,1 MM paB-
HOMEPHBIM) CKOPOCTh OCKICHUS PACCUUTHIBAIOT MO (hopMYyIIE:

} 47 (pr—p)g
oc .cg 18 - i (4)

DTa 3aBUCHUMOCTh HOCHUT Ha3BaHue (popmyJibl CTokca. OHa crpa-
BEJIJIMBA JUIsI TUAPOJMHAMHUYECKOM oOjacTu uncen PeliHombca.
-4
Ecmun 10 <Rey<2 yactumpl nMeroT HecheprudecKkyo (Gpopmy, TO
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MI0JIb30BaThCS 3aBUCUMOCTBIO (4) JIJ1S pacyeTa M,. HEJIb3s.
B o0mieM ciydae MOKHO HCIOJIB30BaTh KPUTEPHATBHYIO 3aBHUCH-
MOCTb:

Re=f(Ar, 0). ()
3nech Ar - kpuTepul Apxumena:
3 2
y dT',O 'g'(pT —,0)
T 2
Hop (6)
C yueToM 3aBUCUMOCTH (2) ypaBHEHHE (5) MPUMET BU/I:
Ar
Re = —
18 (7)

[Ipu sTOM KpuUTHYECKOE 3HaueHWE umciaa ApxXumena, OrpaHUYH-
BaloIllee CYIIECTBOBAHKE JJAMUHAPHOTO pexuma, oyaet Ar<36.
B niepexoiHO# 0051aCTH 3aBUCUMOCTS (5) IPUHUMAET BUI:
Re=0,152Ar""" (8)
OcaxneHne B TEPEXOAHOW 00JIACTU OTPaHUYMBACTCS H3MEHE-
HUSIME KpUTEpHsL ApxuMesa B npegenax 36<Ar<g,3-10°,
[Ipu pa3zBuTOM TypOyIEHTHOM OCAKICHUN:
Re=1,74Ar°>. (9)
B Tex ciyuasx, Koraa CKOpOCTh OCaXK]ICHHUS 3aJaHa WM U3BECTHA,
IS pacdeTa JTuaMeTpa OCAKIAIOIINXCS YaCTUIl YAOOHO HCIIONh30BATh
rpadudeckyro 3aBucuMocTh LY=f(Ar) (puc. 1), rne kputepuii JIsimen-
KO PaBeH:

3 3 2
Re @ e P
I_y = =

Ar u(pr—p)9g _ (10)

B rpaduueckoit 3aBucumoctu LY=Ff(Ar) uckiaroueH ko3¢ GuiueHT
CONPOTUBIIECHUS {, KOTOPBIK g Hechepuueckux (0OOBIYHO 0OpabaThI-
Ba€MbIX B XHMHUYECKOW TEXHOJIOTMH) YaCTHUIl 3aBUCUT OT UX (DOpPMBI
(OKpyrias, yrioBas, IJacTUHYATas U T. 1.).

Pacuetsl w,. ipu u3BecTHOM 0 /I THOOOTO PEKUMA OCAKIICHUS
IpUOIMKEHHO MOXXHO BECTH TaKXe ¢ MOMOINBI0 Tpaduka Ha puc. 1.
Paccunrannas rpa@uyecku CKOpOCTb OCaXIEHUS XOPOILIO COBHAAAET C
ONBITHBIMU JAHHBIMU JJI1 CBOOOJAHO OCAXAAKOLIMXCS YaCTHUI] B HEOTpa-
HUYEHHOM MpOCTpaHCcTBe. sl yacTuIl HenmpaBUWIbHOU (OPMBI CKOPOCTh
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OCaXJCHUSI OOBIYHO MEHBIIIE, U TTIO3TOMY CKOPOCTb, PACCUYUTAHHYIO JIJISI
chepuueckoi 4acTHUIlbl, HEOOXOJIUMO YMHOXUTh (MIPU OTCYTCTBUHU CO-
OTBETCTBYIOIIMX TpadUKOB) HA MONPaBOYHbIH KoIpdunuent (Pak-
TOp) hopmbI !

a)oc i 'woc .ch (11)

3nauenust kodpduimenta Gopmbl ¥ I HEKOTOPHIX TeéOMETpUye-
ckux tei (h - BeicoTa; I - paanyc) npeacTaBiacHbl B Ta0auIe 1.

Tabmuua 1 - 3nauenus koapduimenta GopMbl y IsT HEKOTOPBIX I'eo-
METPUYECKHUX T

dopma yacTuil ®daxkrtop (kodddurment) Gopmal, Y
[ap 0,770
Ky6 0,806
Humuuap (h=3r) 0,860
Mumuaap (h=10r) 0,691
Huauaap (h=20r) 0,580

[Ipu pacuere CKOPOCTH CTECHEHHOTO JBMXeHUs B hopmyny Cto-
KCa BBOJIST IMOIIPABOYHBIA MHOXKUTEIIb, YYUTHIBAIOIINN BIUSIHUE KOH-
LIEHTPALMU CYCIIEH3UU U €€ PEOJIOTUYECKUE CBOMCTRA.
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IpakTuyeckas padora Nel

OITPEAEJIEHUE PASMEPA OCAKIAIOIINXCA YACTHUL

Heab padoThbI: M3yYUTh 3aKOHOMEPHOCTH OTCTAaMBAHHS >KUIKO-
CTEH, ONPEACNIUTh TPaHUIIbl 1eUCcTBUA dhopmysibl CTOKca NSt onpesese-
HUS pa3Mepa OCAKIAKOIINXCA YaCTULL ITECKA PA3JIMYHON KPYITHOCTH.

O0opyroBaHue U PEAKTHBBI

Huauaap Ha 500 mmu 1000 mut; cexyHaoMep; JIMHEMKA; MUKPO-
CKOII; 2JICKTPOIUIMTKA; TEPMOMETP; BOJA AUCTWIIUPOBAHHAS; IECOK;
Habop cur.

Onucanue yCTAHOBKH

YcranoBka mpeacTaBisgeT cOO00M CTEKISHHBIN IMIMHIpP, 3aIoJ-
HEHHBIN JUCTUWIUIMPOBAHHOW BOJIOW. PU3NYECKHUE CBOMCTBA BOJBI OT
TEeMIIepaTyphl MPUBEACHBI B TabuIe 2 u 3.

Tabmmma 2 - [InotHOCTS BOJIBI B HHTEpBaje Temmepatyp ot -10 mo 95°C

t, °C p-10'3, kr/m° | t,°C p-10'3, kr/m° | t,°C p-10'3, KT/M"
-10 0,99815 25 0,99707 65 0,98059
-5 0,99930 30 0,99567 70 0,97781
0 0,99987 35 0,99406 75 0,97489
4 1,00000 40 0,99224 80 0,87183
5 0,99999 45 0,99025 85 0,96865
10 0,99973 50 0,98807 90 0,96534
15 0,99913 55 0,98573 95 0,96192
20 0,99823 60 0,98324 100 0,95838
Ta6nuna 3 - Bsa3kocTh BOJIbI B HHTEpBaje Temnepatyp ot -10 mo 100°C
t, °C u, mlla-c t, °C u, mlla-c t, °C w, mlla-c
-10 - 25 0,8902 65 0,4339
-5 - 30 0,7973 70 0,4046
0 - 35 0,7191 75 0,3785
4 - 40 0,6527 80 0,3551
3) 1,5193 45 0,5961 85 0,3341
10 1,3073 50 0,5471 90 0,3150
15 1,1383 55 0,5044 95 0,2978
20 1,0020 60 0,4670 100 0,2821




MeToauka npoBeeHust padoThI

1. C moMoImipI0 MUKPOCKOTIA W/WJIU JIMHEHKHU HUCClIeIoBaTh popMy
YaCTHII, ONIPEJCIUTh Pa3Mep YacTHIl IECKa.

2. 3anoJHUTh WJIUHAP XOJOAHOUN BoJIoN. M3MepuTh TemMnepaTypy
BOJIbI U OIIPEICIIUTH BBICOTY CTOJIOA B MM.

3. Beblnate B IUIMHIP HEOOJBIIOE KOJIMYECTBO MECKA U OJHO-
BPEMEHHO 3ace€4b CEKYHJOMEpPOM BpEeMsi OCaXJeHHsS dYacTuil (OT Ha-
YaJIbHOM 10 KOHEYHOM METKH Ha IHJIUHIPE).

4. Ncnionb3yst BpeMsl OCaXJI€HUA YacCTHI], ONPEICIUTh THAPOJIU-
HAMHUYECKYI0 KPYIHOCTb OYE€Hb KPYMHBIX (OBICTPOOCAKIAIOINX ),
KPYIHBIX, CPEAHUX U MEJIKUX YACTHI] ITECKA.

5. Ilo mony4eHHBIM AaHHBIM, UCTOJB3Ys popmyny Ctokca, ompe-
JENUTh JUAMETP YaCTHI] ITECKa:

- IPUHSAB, YTO OHU UMEIOT POopMYy I1apa - OmbIT 1;

- ¢ yuérom koddduimenta gopmer (y =0,770, cm. Tabauny 1) -
OIIBIT 2.

6. Boruncnuth no gopmyne CTokca 3HAYEHUS JUaMETpa YaCTHII.
CpaBHUTH PE3YIbTATHI 3AMEPOB C MOMOIIBIO MUKPOCKOIA W/UIU JTUHEH-
KU C DKCIIEPUMEHTAJIbHBIMU JTAHHBIMH, MTOJYYEHHBIMU MPHU 33a1CPKUBaA-
HUM YaCTHI] NIECKa B MECKOJIOBKAX, MPEJACTABICHHBIMU B Ta0IHIIE 4.

Tabmuna 4 - 3aBUCUMOCTh MEXAY THAPOIWHAMUYECKON KPYITHOCTHIO
(Up, MM/C) 1 arameTpoM dactuil (0, MM) TPU OCAKICHUHU B TIECKOJIOBKE

d, Mmm o1 012 /0,25 10,2 |0,25 |03 |0,35 |04 |05

Ug, mm/c | 512 | 7,37 |115 |185 |24,2 |28,3 |34,5 | 40,7 |51,6

7. Ilo momy4eHHbIM JaHHBIM HEOOXOJIUMO MOCTPOUTH KPUBBIE:

- 3aBUCUMOCTh JUaMETpa OCAXKIAIOIINXCS YACTUI] B MM (OpAMHATA
y) OT BPEMEHH OCaXJIEHUA B CEKyHAax (abciucca x).

- U3MEHEHUE TUAPOJIMHAMUYECKON KPYITHOCTH B MM/C OT JUaMET-
pa yacTtuil B MM (abciucca x).

8. Caenathb BBIBOJI MO KaXJIOMY U3 MOJy4EHHBIX TpapukoB. O0b-
SICHUTD TMOJy4YEHHbIE HECOOTBETCTBHS JAHHBIX, PACCUUTAHHBIX 1O (HOp-
myse CTokca 1 MOJyYeHHBIX TIPU OCAXJIECHUH B TTIECKOJIOBKE.
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Oo0paboTka pe3yabTaToB
[To mory4eHHBIM KCIIEPUMEHTAIBHBIM JTAHHBIM 110 OCAXICHUIO

YacTHI[ Pa3HON KPYITHOCTH 3aMOJHUTH TaOIHUILy O.

Tabnuna 5 - DKCrepuMEHTAIbHBIM JIAHHBIM IO OCAXKJACHUIO YacTHI]
pPa3HOU KPYITHOCTH

ITokasaTenn Omrit 1 OngiT 2
d; d, ds d4 d; d; d, ds d4
d, mm
T, CEK
u, Mm/c

Temneparypa T H,O= ... °C

Bsizkocts pu H,O= ... mlla-c

3
[ImotHoCcTh p H,O= ... KT/M
Bricora ctonbah=...cMm=... M

ITecok Ha 50% cocToUT U3 3€peH KBaplia, MO3TOMY MPU PACUETE

MOJKHO TI0JIb30BaThCs INIOTHOCTHIO kBapia (Si0,):

TAc

p SiO, = 2650 r/1=2650 kr/m°

Yckopenue cBoboiHOoro najaeHus g=9,80665 m/c?

PaccunTtarh ruipOoIMHAMUYECKYIO KPYITHOCTD 1O (hOpMYyJIe:
u=h/ 1, = ... mm/c = m/c,

T1 — BpEMS OCaXJCHUS OYEHb KPYITHBIX YACTHUII, CEK;

T, — BPEMS OCaXJCHUS KPYITHBIX YaCTHII, CEK;

T3 — BpEMS OCAXKICHUA CPEIHUX YACTHUL, CEK;

T4 — BpEMS OCaXCHHUS MEJIKUX YaCTHUII, CEK

C nomombto popmysiel CTOKCa, HAUTH AUAMETP YACTHIIL;

- 77151 omibITa 1}

- JU1s1 ombITa 2 ¢ yu€ToM Kodduumenta popmsl o popmyiie:

0] =UuU =y -o
oc ocC .c
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KoHTpoJibHBIE BONIPOCHI

1. Kakune nporecchl Ha3bIBAIOTCS TUAPOMEXAHUYECKAMU ?

2. Ha30BHUTE OCHOBHBIE PEKUMBI TEUCHUS IIOTOKOB.

3. Meroasl pa3nelieHusT HEOJAHOPOJHBIX CHUCTEM; CYIIHOCTh H
JBUKYIIAsl CUJIa STUX METOOB.

4. Yto Ha3bIBaeTCA MpOLECCOM OocaxaeHua? O3HaKOMUTHCS C TEO-
PETUYECKUMH OCHOBAaMH IIPOIIECCOB OCAX/ICHUS YACTHIL MO/ IEICTBUEM
CHUJIBI TSYKECTH.

5. CKOpOCTb CTECHEHHOT'O OCaXJICHMUSI.

6. Kakue cumbl 1eiiCTBYIOT Ha TBEPAYIO YaCTHUIlY B MOTOKE rasa
WIN JKUOKOCTH?

7. Y3 kakux (a3 COCTOUT HEOAHOPOJHASI CUCTEMA U KaK OCYIIECT-
BIIsIETCSl KJIacCU(UKAIMS HEOJHOPOJHBIX CHUCTEM IO arperarHomy co-
CTOSIHUIO M pa3zMepy 4acTuil?

8. KpurepnanbHOo€e ypaBHEHHUE MMPOLIECCA OTCTANBAHUS.

9. Ilpumenenue hopmyisl CTOKca 1151 TPOTHO3UPOBAHUS MTPOIIEC-
COB OCQXKICHHUS

10. YUto nazeiBaetcs kputepueM Peitnonbaca? Kakos ero ¢usude-
CKUU CMBICT?

11. Yto takoe korhduiueHt Gopmbl?

12. Jlnst yero npeaHasHadeHbl ecKooBKHU? [IpuHimn aeiicTBus u
BU/JIbI IECKOJIOBOK.

13. Tlpouecc ocaxkaeHus B3Becel B TOPU3OHTAIBHBIX U BEPTHU-
KaJIbHBIX OTCTOMHUKAX

14. ®opmynbl U PuU3MUECKUN CMBICH KpuTepueB PeliHonbaca u
Apxumena.

15.Crita conpoTUBIIEHUS IPU OCETAHUN OJJMHOYHBIX YACTHII
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IIpakTnueckasi pabora No2
OCAXKIAEHHUE TBEPJBIX HACTHUL B ’KUIKOCTH
oA AEMCTBUEM CHJIbBI TAKECTHU

Ieanb paGoThI: SKCIIEPUMEHTAILHOE OTPEJICIICHUE CKOPOCTH 0Ca-
KJICHHUSI TBEPJABIX YACTHI[ B KUAKOCTSIX B 3aBUCUMOCTH OT JHaMeTpa
gacThil, uX HOpMbI U (PU3UICCKUX CBOMCTB YACTHIIBI U KUIKOCTH; T10-
CTpOEHHE HJKCIIepUMeHTanbHbIX 3aBucuMmocteii Re=C-Ar" u Ly=f(Ar)
U Pa3TIUIHBIX PEKUMOB OCAKJICHUS, CPAaBHEHHUE PACUCTHBIX U TEOpe-
TUYCCKUX.

Onucanue yCTAaHOBKH

YcTaHOBKA COCTOUT M3 TPEX CTCKISHHBIX MMIMHIAPOB (0. >50 Mm),
3aMOJIHEHHBIX BOJOM pa3HoM TemmepaTypsl (xomomuoit (-10 ... 20°C),
cpenneit (30 ... 60°C), ropsueit (80 ... 90°C)). dusznyeckue CBOMCTBA
BOJBI OT TEMIIEpaTyphl NIpUBEICHBI B Tabymie 2 u 3. BBepxy u BHH3Y
KaKJIOr0 IUJIMHIpA CAENIaTh METKU, (DUKCHUPYIOIIHNE PACCTOSHUS, KOTO-
pBI€ YAaCTHIIBI MPOXOIAT B MPOIECCE OCAXKICHHUS. 3aMepsisi CEKYHIOMe-
POM BpeMs, B TEUCHHE KOTOPOTO YaCTHIIA TPOXOIUT PACCTOSTHUE MEKTY
METKaMH, MOKHO OIPEJEIUTh CKOPOCTh OCAKICHHS YaCTHIIHI.

C 1enpio UCKITIOYEHUS BIMSIHUS HAYaJIbHOTO y4acTKa YCKOPEHHO-
ro JIBMOKCHHS YacCTHUIbI B KUIKOCTH BEPXHSSI METKA PacIlOjOKEeHa Ha
30-40 MM HIKE YPOBHS MMOBEPXHOCTH KUIAKOCTH.

MeToauka npoBexeHus padoThI
YacTtuipl cheprudeckoil 1 HENPaBUIbHOW (POPMBI U3BECTHOTO WIIU
3aMEpPEHHOro auamerpa (WM HEeOOXOIMMBIX IF€OMETPUUYECKHUX pa3Me-
POB) BBOJIAT B COCY/I HAJl MOBEPXHOCTHIO KUJAKOCTU U aKKypaTHO OITyC-
KaloT B KUAKOCTb. CexkyHIoMepoM (DUKCHUPYIOT BPEMSI MPOXOKIACHUS
qacTullbl Mexay MeTkamu. Kaxnaeiii 3amep ayOnupyroT. PesynbraThl
OTIBITOB 3aHOCST B OTYETHYIO TaOiHILy 6.
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Ta6mauma 6 — OrueTHasd TaduIa

No Yactuima Kunkoctsb Bpewms oca- CkopocTb Re | Ar| Ly
/11 dr, p,-10'3, £ °C p-10'3, n JKJICHHS Jac- OCEDK,[;CHI/ISI,
MM Kr/M> kr/v® | mIlac | THHRITC M/e

®oc Woc.cd

IIpu BeIUMCHeHUM KpuTepueB Re, Ar m Ly ucnonb3yroT ycpen-
HEHHBIC 3HAUCHMS CKOPOCTH OCAKICHUS (W, U IHaMeTpa yacTuil d,.

Jlnst onipenienieHnsi CKOPOCTH OCAXKICHUSI 0, CIEAYET MIPOBECTH HE
MEHEE 5 ONBITOB, B KaXXA0M 1o 3-4 3aMepa.

Ecnu yacTtuna B npoiiecce oCaxAeHUs] KOCHYJIach CTEHKU ITUJIMH-
Jpa WA K OCAXJAIOIICHC YacTUIIe MPUJIUI MYy3bIPEK BO3/yXa, pe3yb-
TaT TaKOTO OIbITA HE CJEAYyeT YUUTHIBATh M OMBIT HEOOXOIUMO MOBTO-
pUTh. [[715 YMCTOTHI SKCHEPUMEHTA ONBIT MPOBOSAT, HAUUHAS C FOpsUYEH
BOJIbI, U3MEPsIsi TEMIIEPATyPy KUJIKOCTH MEPE]T OMBITOM.

O0paldoTKa ONBITHBIX JAHHBIX U COCTABJIEHHUE OTYETA

Ha ocHOBe 3KCTIepUMEHTAIBHBIX JIAHHBIX

1. BBIUHCHSIOT CKOPOCTh OCAXKICHUS B KaXJIOM 3aMepe.

2. Onpenensitor 3HaueHusa kputepueB Re, Ar u Ly nns xkaxmoro
OTIBITA.

3. CTposT ’KCIepuMeHTanbHble 3aBucuMocTn Re=C-Ar" u Haxo-
1T ko3 durmentst C U .

CpaBHUBAIOT TOJYYCHHBIE 3aBUCUMOCTH C pPacUETHBIMU (HOpMY-
namu (6) - (9).

4. HaHocST 3KCTIepUMEHTaNIbHBIC AJaHHBIe Ha Tpaduk Ly=f(Ar).

5. Beraucnsior ¢ momoiipio 3aBucuMocTu Ly=f(Ar) u u3BecTHOM
CKOPOCTH ocaxkaeHus pakTop HOpMBI y JIJIs 3aJJaHHBIX HEKPYTJIBIX Yac-
THUII U CPAaBHHUBAIOT C MPUBEJACHHBIMU BBIIIC TaHHBIMH.

6. Ilopsimok ompeneneHus CKOPOCTH OCAXKICHUS IO KPHUTEPHIO
Apxumena (Ar).
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KoHTpoJibHBIE BONIPOCHI

1. Kakue cuibl I€MCTBYIOT HA OCAXJAIOUIYIOCS YacTHUILy ?

2. Kakue puznueckue BeIUUUHBI BXOST B Uncyio PeliHonbaca ais
OCaXJAOIINXCS YacCTHULL?

3. Kakue pexumMbl ocak1I€HUSI U3BECTHBHI?

4. Kak ompenenuTb CKOPOCTbh OCAXACHUS sl HechepUuuecKux
qacTui?

5. Kak onpenenuts AMaMeTp 4acTHIl, €CJIM U3BECTHA UX CKOPOCTH
OCaXAeHUA?

6. Kak BauseT HecheprUUHOCTh OCAXKIAIOIIUXCS YaCTHUIl HA 3aBU-
cumocthb Ly=Ff(Ar)?

/. C momonipl0 Kakoi rpaduueckoi 3aBUCMMOCTU MOKHO BECTHU
MPUOJIMKEHHBIE PACUCTHI @, WIIH O 7151 TF000r0 peskrMa OCaXKIeHHMS?

8. Kak MOXHO y4ecTh CTECHEHHOCTh ABUKEHUS MPU PACUETE @7

9. Kak paccuurtarh IUIOMIA[b OCAXJACHUS B OTCTOMHUKAX, IbLIe-
BBIX Kamepax, [IUKJIOHAX U OCaIUTENIbHBIX lIEHTpUudyrax?

10. ConupmapHoe u CBOOOHOE OCaXICHUE.

11.0npeneneHre CKOPOCTU OCAKICHUS METOJIOM MPUOJIMKEHUH.

12. Onpenenenne CKOPOCTU OCAKACHUS METOI0M JISIIEHKO.

13. Kunetnueckasi KpuBasi OCaXJICHHUS.

14 KOHCTpYKIIUHA OTCTOMHUKOB.

15. KpurepuanbHble ypaBHEHUS! OCAXKCHHUS.
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ITPOI'PAMMA JIJI51 TECTUPOBAHUA

1. Kakoe ypaBHeHHe HMCHOJIb3YeTCS AJIs1 ONpeaeJeHUsT YacT-
HBIX KO3 (PUIMEHTOB CKOPOCTH a0COPOIUM JIsl Ta30BOM (a3bl ...

Kr=1i —Z—r RekPrh (7:’1' )m_

% q
6Kr=f«.»-12-"-39’é‘l’f.’~ ()

K= RLPI()
B.

Kr=1, " RePr ( )

2. Kalcylo BEJIMYUHY MOKHO HAWTH € OMOIIbI0 YPABHEHHNS ...
1
K=

a.

1 1
D e (1) 5000 T Dy o, (47 360
hoRePrl ) “77s 274 R‘**‘P”’*‘(F) 60
a. o0muit KO3 PuIHeHT adcopOIMu;
0. unciio Pelinoinnpaa ai1d rasa;
B. KHHEMaTHYECKYIO BSA3KOCTb KUIKOCTH;

. KOHCTaHTy ['eHpu.
3.B qu usmepsercsa kodyppuureHt 1upPpysun?
a. KZ/M Y MM.PM.CIL.; 0. Mm pm.cm;
B. M°/ceK; r.lla.;
4. Yucao PeifHobACA 1S SKUAKOCTH MOKHO HANTH. ..
a. L 0. Vi ]
B. ox ; . Dy
5. Uncuo Ipanaras aiist raza onpenessiercs mo gpopmyuie...
wed Wy d
Pr, =—— Pr,=—%
a. vr - 0. Vi
LY

Pr - Pr,=——d

B. = Dr; r. = D=
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6. Kputepuii Cantona (St) paBeH ...
q

a. Nu/(Re-Pr); 6. Atreecp

B. Y“ofp; T. (Do/ko.

1. CKOpOCTI) 3BYKaA B ra3€ 1nipm TcMIiieparype tcp PaBHa ...
a. dg = 4 1]"rtl:p- ’ 6 dg = 1.,,|'1.'r'rRI|:,p;

g 0= YRt : r %= /Rt .

8. Ecau npousBenenue Gr-Pr>10°, To kpurepuii Hyccesabrta
1715l Ta30B PaBeH ...

a. Nu = 0,17Gr"3-Pr1”; 6. Nu = 0,56Gr"4-Pr1";
B. Nu = 0,47Gr"*-pr'’*; r. Nu = 0,12Gr"*-pr*®,
9. OopaTtHoe 4yucJi0 PeiiHosibaca MO:KHO HaliTH o opmy.ie ...
Tl __n
== T, =
a. 2 yd? 0. . wdz;
__k m
T, = - =
B. 2 1I"I]:'.I.'d.z ; T. T[2 "."nd .
10. ®opmyaa korgppunueHTa pacxoaa JHEPrum...
M o=— m=— == S L
a. 1 ynZds . 6. 1 yn3ds - B. = yn3d - L. m = n?ds

11. Teopust nogodusi — 3710 ...

a. HayKa, TJIe €CTeCTBEHHBIN WJIM UCKYCCTBEHHBIH OOBEKT, HAXO-
JTUTCS B COOTBETCTBUHU C M3ydyaeMbIM OOBEKTOM WMJIM C KaKOW-THOO u3
€ro CTOPOH;

0. Hayka 0 000U MPOIIECCOB;

B. YUCHHE O MTOA00OUH SIBJICHUM;

I. YYCHHUE, BBIPAKAIOIINE OTHOIICHUE Pa3IMYHBIX OJHOMMEHHBIX
BEJTUYUH B 00BEKTE U MOJIEIIH.

12. TpeyroJibHUKH NMOA00HBI, €CJIH ...

a. IX COOTBETCTBEHHBIC YIJIbI PaBHBI, a CXOJCTBEHHBIE CTOPOHBI
MPOTIOPIIUOHATIBLHEI;

0. €ClIM UX COOTBETCTBEHHBIE YIJIbl IPONIOPIHUOHAJIBHBI, 4 CXOACT-
BEHHBIC CTOPOHBI PaBHHI,

B. €CJIM WX COOTBETCTBEHHBIC YTJIBI U CXOJCTBEHHBIE CTOPOHBI
PaBHBEI,

. €CJIM UX COOTBETCTBEHHBIE YTJIbI CXOJICTBEHHBIE CTOPOHBI MPO-
MOPIIMOHAJILHBI.
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13. MaremaTtuyeckasi (popMyJIMPOBKA TreOMETPHYECKOro Io-

00Ms1 IBYX TPEYTrOJIbHUKOB. ..
e lar A I 2 13

L L : 6.11 12 13
Wt _Br_y P Aw

B, 11 Iz I3 : r. w _

14. MuBapuaHTa noao0ust 0003HAYAKOTCH CUMBOJIOM ...

a. 0. r; B. a; r.Y,;

15. CumiiekcaMu MOA00MS HA3LIBAKOTCH HHBAPUAHTHI MO0~
Ousi, IBJISIIONMECS] OTHOIICHUEM ...

a. IPOCTBIX OAHOPOJIHBIX BEJIUYHUH;

0. CJIOHBIX OJTHOPOJHBIX BEJIUYUH;

B. IIPOCTHIX HEOJAHOPOIHBIX BEJIUYNH;

I. CJIO)KHBIX HEOJHOPOIHBIX BEJIMYHH.

16. Kputepuu nogo6ust MOryT ObIThb ...

a. KOMIUIEKCHBIMH U TTPOCTHIMU;

0. MPOCTBHIMU U CJIOKHBIMU;

B. OCHOBHBIMH U MIPOU3BOHBIMU;

T. ONPEJEIAIONMMHI U HEOTIPEACISIOITUMU.

17. KputepusiMu moJo0usi MOTYyT Ha3bIBAIOTCH WHBAPUAHTHI
10100, BLIPAsKEHHBIE ...

a. 6oJiee CIIOKHBIMU Oe3pa3MEPHBIMU OTHOIIEHUSIMHU, COCTABJICH-
HBIMU U3 HECKOJIBKUX MPOCTHIX MAPAMETPOB;

0. 0oJjiee CI0XKHBIMU Pa3MEPHBIMU OTHOIIEHUSIMU, COCTABICHHbI-
MH U3 HECKOJIBKUX MPOCTHIX MApaMETPOB;

B. 0oJiee CIOKHBIMU O€3pa3MEPHBIMU OTHOIIEHUSIMH, COCTaBJICH-
HBIMU W3 HECKOJIBKUX CJIOKHBIX TapaMeTpOB;

T. CJIO)KHBIMH 0€3pa3MEpPHBIMUA OTHOILIICHUSIMH, COCTABJICHHBIMU U3
HECKOJIBKUX MPOCTHIX BEJIMYHH.

18. Kputepum, cogep:xkaiiue HCKOMYIO BeJIMUMHY, HA3bIBAIOT-
A ...

a. HEOIPENCAIOIMMU; 0. onpeeNsOINMU;

B. HO60‘-IHBIMI/I; I'. UICKOMBIMU.
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19. Kakue kpuTepuu sIBJSIOTCA ONpeaeasIionumu?

a. BEJIMYMHBI 3aJ]aHbl HAIlepe]l YCIOBUSIMU OJHO3HAYHOCTH;

0. BEJIMYUHBl HEW3BECTHBI;

B. KPUTEPHUH, COACPKAT UCKOMYIO BEJIMUUHY;

I'. BEJIMYUHBI 33/1aHbl HEKOTOPHIMU YCJIOBUSMU.

20. UTo J1e5KUT B OCHOBE TEOPHUH MOA00Ms ?

a. TpU TEOPEMBI, 0. IB€ TEOPEMBHI,

B. YETHIPE JIEMMBI; r. 3 TEMMBI.

21. Kakoil Kputepuili 3aBHCUT OT reoMeTpuuyeckoil ¢opmbl
annapara?

a. [Ipangns; 0. HyccenbTa;
B. Ilekie; r. PefiHonmbaca.
22. Kputepuii [Ipannms sto ...
Pe = v
a. Re £ @ 6. Nu = f, (Re, Gr, Pr)-
A A 9
@ =Nu="2£(5 Re,Pr,Gr) C. = CPrmGr™ (*)
B. L L to ; T. b,

ol

23. """~ 7 510 kpurepwii ...

a. Ilexkme; 0. Hyccenbra;  B. [Ipammgnsa; r. Hummuna.

24. 3apucumoctb Mexkay Re u NU BeIpakaeTcsi ypaBHEHHEM...

a. Nu= CRe": 6. lgNu=1gC+nlgRe;

B.CZ%; r lgNu=1gC, + nlgRe

25. OT kakux 3HaueHuii 3aBucuT kputepuii Hycceabra?

a. L, C,p, I 0.p,\, iy B.M, Trumq; r. Re, Gr, Pe.

26. YcJi0BMEM TeNJI0BOro moao0us i MOJAeJIM U TPOU3BOACT-
BEHHOI'0 anmapara siBJseTcsl:

wt 't
a.a o PE; 6. Pe = idem:
ﬂ rr
A, =2 o_at
B. A r.A A,
[
Fr = Cad .
27. w? ITO KPUTEPHIi ...
a. Qeitnepa; 0. ®epHobA;

B. ®pyna; r. ®pankdypna.
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IHpuioxenne 1
3aBucumocTtb KputepueB Re u Ly ot kpurepusa Ar aiig ocaxJIeHus
OJMHOYHOM YaCTHULIbI B HETIOJABUKHOU Cpelie

1y
”‘ -2 _— ‘H'—TI'“‘ » - L
2?“ . = ‘{fk }[‘ ' :. e irx x: “
% o —t1 . S0 )
Z " i 111 | Rl | Y'| Ey.
-F.HHJ !"°‘ : : -c-4=
‘ 3 R ! '# —1’ '
411 =113 ] : "' B 44
2] |t H 1 “TTIm i
I l! ! { l! AR e
°
q b oo = ’lr . Al;L
2 Nﬁ» | ’7, ] f' | :'; ;
| | i) 40 i
- ' s e & e 4 Tt
: fi!'; =N @i - 3.1 i i T 17 *
9| : =+ - 1) J i 811 B
$ 4l Ll et ] H' |
< 11 ﬁ. I ? —}:T:rﬁ {TW
vTI{ - | e - 'J I \ - ;l - ‘:
T T i A | I ﬂ4 J | el s ' f)'
s e
. 8 $ U—; ;‘H -+ ],’ | | "1 : s
i B - : THU _
17 374l R (b2 1 )
' ————— - s f
. it it CTHER LIS S TR =t =
§ TH! TR T i i B! 1 1 r v
b : L 2 Ll S L LU g
_ UL dill A (111 ﬁ-LL-' Lo
5 —'y ‘: 1‘. Ry —— — et b rﬁ' + = §
4 ] —34h {4 % ! 4_‘ Tl -
by 1 ] ! W ) |
21§ ATl 1T T T 2
x L : n (L. r
¢ HE— 11 3 : ———
4 "1h it . OY —‘AL!N s
s i | St A e
a1 S ! | L] Lf!j.xl ol
W2 3660 2 606072 4LR0V 7 GOAD° 2 S680F 2 4 667 2 28887
Ar
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