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NEASEHHCKHA NOANTEXHUYECKHA MHCTHIYY
Aueny ALHHHCKONO XOMCOMOAA

Tenuon B.K.

CBOPHMK SAJAY IO TEXHWIECKOR
THIPOA SPOMEXAHUKE

S NEASEHHOK
1979



CGOpHVR 38pad ARNAETCA yIeGHHM HOocoOMeM K Kypcam "Mexanmka
EWLKOCTE & rasa”, "Tumpoaspomexammka”, "TUHpaRJVKA ¥ aspORMEAMEKA”,
"Tunpasnnka"” i MeXaHWIeCKEX, saepre'fmecm ¥ CTPOMUTENBHHX Clie—
muanprocTelf. OH MOXeT OHTH HCOOJH30BAH IIPM NPOBENCHWM OPAKTHIECKUX
3aHATYA ¥ JiAA BHAAYY NOMAMHWX ¥ KOHTPOJABHHX SamaHmii.

llomarimomee GONBMIHCTEO 397a4 MMEET NEeCATH BAPUAHTOR MCXOMHHX
'naﬂaux, 9YTO NpY OTPAHMIECHHOM Oo0umeM Yucle 3amad NaeT BOSMOXHOCTH
06eCHeYNTh CTYNCHTOB WHAUBUIYAJNHHHMY NOMAUHEMYA 3aNAHUAME, a Ha
[paKkTUYeCKUX 3aHATHAX B QYNUTODUM — OpUBJEYh K AKTHBHOMY ydJacTio
B pelleHEN 3afad KaK MOXHO Gojbme CTYHeHTOR. OCOGEeHHO MOJIE3HH B
[IOCNENHEM Clydae 3amadd, B KOTOPHX BHABJIAETCHA BJUAHNAE ONHOTO MM
HECKOJIbKUX NapaMeTpPOR Ha XapaKTepUCTHKN IOTOKa WM KaKoro-iuGo
THIPAEIMYECKOT0 yCTpolicTra.

B cOOpHUK ROmeN pAN KJAACCHMYECKUX 3a7ad #3 yYeCHO# JATepaTypH
[I—S]; TEeMH HEKOTOPHX 3ala4d 38MMCTEOBSHH #3 IPYTUX COODHHUKOR
[10-12] . Muorwe 3agaum COCTAEIEHH ARTOPOM.

HeroTopue cnparodHHE NaHHHE, HEOOXONUMHE NJA DemeEMs 3anad,
OpPERONATCA B KOHIE cOopHEKa.Ha c. IIS-II8 pmabTca yKasaHWs 0O peme-
'HH 3a7aY NOBHWEHHOR TpymHoCTH. [IpM pelleHMM THUIOBHX 3anad MOXET
GHTH MCHONB30BaHO nocodue "IlpmvepH ruupaBmYeckux pacdeTon".(Ilox
penakumeit A.L. AmsTuyns. M., Crpoimsmar, I1976).

PenensenTn: Kafenpa rmmpaBimxm MoCKOBCKOIO opreHa JlenmHa s3HeD-
TeTHIECKOr'0 MHCTUTYTA; Opod., MOKT.TeXH.HayK 3aBbaioB T'.A. & IOU., .

xam)x.'rexa.ﬂayx osmror B.C. (Yessdurcruit rocyrapcTBeHHHiE YHUBEDCH~
TeT).

41/@%\ Y79
© HETSBYHCH

MOAUTEXHUHECK UHCTUTYT
WMEHU JIEHWHCKOrO KOMCOMOA

1979




1. PUSMYECKME CBOWCTBA XMIKOCTE# U TA3OB

I-I. Kak msmeHsercs NJIOTHOCTE ROXH Ha Goipmoff riyduHe,
pM NOCTOSAHHOR TeMmnepaTyne? .

I-2. XMOROCTH, MOJHOCTh SANONHADMLASA XECTKU# IepMeTHIHME Co-
cyn, momorperaercs ¢ [y = I5°C mo ¢, (oM. Tacmmyy). Kak mpm orom
M3MEHUTCHA NABJEHHe, €CJAM IepPBOHAYaNbHO OHO OHJIO aTMOCHEepHHM?

MoxHO s¥ mM30exaTh Taxoro GONBUOTO NOBRMEHWA NABJEHAA HpH NaH-
HOM HArpepe ¥ KaKuM o0pasoM?

Bapmanr { I| 2| 3} 4§ 5] 6 7] 8] 9] O

t,, °% | 25|30|35]40 |45 |30 |35| 40| 45| 50

RuprocTs Macao M -20 Boma

I-3. Momynw ynopyroctm ZIONH ¥ Macia npu atvochepEoM marieHmu
COOTRETCTRERHO: £y = 210U Mis, £, = I500 Mla. Kaguvm oHu SymyT mpw
napnepuax P, = 20 Mla n P, = 200 Mla, ecyu TemuepaTypa OCTaHETCHA
npexHei? )

I-4. B macno AMP-I0 ( £ = I350 Mla npm p = 0,1 Mla) nonano

/1 % (mo0 o6veMy) HEPaCTEODEHHOT'O BO3NyXa. Kak W3MEHUTCH MOLY/bH
yUpYTOCTH IpH JapieHmax P, = 0,1 Mla u 2, = 2 Mia?

BapuagT I} 2] 3 14 5 6 7 8 9 0
n,% 0,240,40,610,8}1 Ts5) 2

1-5. Tlonaras Tponocdepy moxurpomuoit (/2 = I,2), PHACHETH, Kax
W3MEHSETCH CKOPOCTH 3BYKa B 3aBMCHMOCTY OT BHCOTH. BHCOTa Tpornoc-
(eps okono I4 Km.

1-6. IoCTpOUTE XapARTEPUCTUKY NHEEMaTHIEeCKOTO
axkymyasropa (D = 80 mm, A = 400 mm), BHpaXAKMYD
3ABUCHMOCTE NaBJCHUA OT O6beMa DocTynabmed XumKoC—
TH NPK MENJEHHOM ¥ OHCTPOM HaNOJHEHWAX. ACCONOTHOE
IABJIGHYE BO3IYXA E aKKywmynsrope mpm Z =0 u
{,= 15°C papEO P, (cM. TAONMIY); Pmax = I0Pe .




BapnarT 5 2 3 4 5 6 i 8 9 0
Po, Mla 0,610,210,5 { 0,7] 0,30,8} 0,3] 0,9 0,4 1,0

I-7. Kak uameHATCA 00beM ¥ BASKOCTH Macia MC-20 B rmpmpaEim-
YecKoil cucTeme, €CIW B pesyJbTaTe ee IIMTeNbHOE padoTH TeMmIepaTy-
pa macia moescutes ¢ L,= 20°C mo Z, (cm. Ta6mmry) Ilepeonadans-
HHit o0BemM mMacia W, = 0,2 e,

BapmanT I 2 3 4 5 6 (4 8 9 0
tz,OC 40 |45 |50 |55 |60 |65 | 70 | 75 | 80 85

I-8. IIIOTHOCTE M KEHEeMATWJIecKudh XoapOrmyeHT BA3KOCTH Boangxa
nsn ¢=15°C m P =100 klla cooreercreemro /% = 1,25 kr/m°,
,=0,I5 cnz/a. OnpepmennTh MJAOTHOCTE ¥ IVHAMIWIECKUH KoHdmmeHnT
BABKOCTH BOSHyXa OpY TeMmmepaTtype [, ¥ IABJEHAH Pz -

Bapuant 1 2 3 4 5 6 7 8 9 0
L s 0 30 5 120 | 40 | 25 I0| 35| 45| 50| O
P. » ¥lal 200 | 200 300 400f 350 | 500 | 450 | I50] 500 } 300

I-9. JlaRjieHEE RVIKOCTV M3MEPAETCH CTEKJAHHHM [Ibe30METDOM.
Moxoma #3 IHOMyCTHMOE HOTDEmHOCTH AP/ P < 0,005, onpemenuTs
MPHVMAJBHH{ IUaMeTp Obe30MeTpa, IIpW KOTOPOM MOXHO NpPEeHeCpevh Ka-
OWUISIPHOCTEI .

BapuaHT 18 2 3 4 5 6 (4 8
R, kla 5 i 3 6 4 6 8 5 7 4
¥umrocTs Boma Kepocun

I-I0. Ha omgom u3 YYacTKOE THIPOCHCTEMH aCCOJNTHOE JAEjleHNe
nagaer or POy (oM. Tadémmy) mo £ = 0,2 Py . BHACHUTE, KaKoe Mak-—
CUM&JbHOE KOJUYECTEO DACTEBOPEHHOTO BO3IYXa MOXET EHIEJNTECA B
pacueTe Ha eNUHMIY o6bheMa EHIKOCTH.

Kak WM3MEHHTCH OpH 3TOM CKODOCTE' 3ByKa, €CJIM XHIKOCTH IOCTy-
naeT He LAHHH{ YYaCTOK, He MMes HepacTEODEHHOTO RO3NyXa?




llpn FaKOM JAPJEHW B THIDOCKCTEME MOXET NOSBNTHCSH KABKTAINS,
CCI TeMIepaTypa XmmkocT: L, °C?

BapuanT I 2 3 4 5 6 7 8 9

Pr, Mia 10 7 4 I5) I,5] I 2 4

Lo 0 70 | 40f{ s0 |e0] I5 |20 [30 ] 15] 25 | 35

HunrocTs Macno AMI-IO Bona Kepocun

II. PABHOBECUE KWIKOCTH M T'A3A

-1, Onpepeants aGCconBTHOE U UBCH-
TOUHO® JaBIEHMePB cocylax IpU BaJ]aHHOM sh
BUcoTe CTONCMKOB xuzxocTy Ak (cu.raG- B
amwy ). Kak usmenarcs pucorn Ak | -
GCIM BABOE  YMOHBULTD LaBISHUE Po 7

BapuaHT I 2 3 4 5 6 4 8 9 0
Al s CM I20 1 20 jIODj60 | 80}) 20} 30 {40 | 50 | 70
HumxocTh Bona Eensnn PryTe CnupT
2-2. BEuMCJMTH BAaBJeHWE HA NOBEPXHOCTI OaTHCKa &, NOPDY:CHHO=
o B MOpe Ha Myoumy h . Janmavy pemnTs &3 YUeTa H 0 VUCTOM i~
MCHEHNT DJIOTHOCTA BOJ: B BaBHCIRIOCTH OT IIyOMiL:. UpaBaMTE pes tri-
TaTH .
BapuaHT i 2 3 4 5 6 7 8 9 0
h o, EM IT| IO 9 8 7 6 5 4 3 2
2-3. Tlo noxasamm U - 06pasHoTo PTYTHOTO 1 '[5~ 2

MaHOMeTpa EBHYMCIMATEL NaNEeHNe ILARNECHWE 34 ymad-
parmoii.




BapmanT I 2 3 4 5 6 bd 8 9 0
he» OM 50] 70| 30 |60 |20 |40 | 80 | I0 | @5 45
g”ﬁ;;g:ﬁ Boma | Bemsmm | Kepocum Hers

2-4, Ilo moxazarusAM OPHOOPOB BHYUC-

JIETE DPA3HOCTH HABJEHU# B CeYeHUAX TPyso-—
mporoga I ® 2.

2 3 4 5 6 Vi 8 9 0
50} 35) 20 |I5 30 |I5) IO 25 20
50 |I50 | 60 |80, | 40 | 45] I50} 200 } IOO

2-5. llapneHEEe B pe3EpEyape C Maclon usMe-
pAETCA PTYTHHM YameUHHM MAHOMETDPOM. OSHaA OOK&-
3aEme npuéopa A (oM. Tadmmy) m Z =54 ,
ONpPENENATs NAaBJERTEe B TOYRe A.

llpym mOAH30PAHUK TAKVM MAHOMETDPOM, Kak Ip&-
BEAO, IpeHeGperanT W3MEHSHWEM YPOBHA DTYTH B
qalKe, CUMTAS €TC TAKEM Xe, Kak B npm A = 0.
9TO EBHOCHT IOTPENMHOCTE B H3MepeHud. Karmd RONX-
HO OHTH COOTHOMEHWE NVAMETPOB TPYOKW W YallFy,
YTOOH IOTPEMHOCTE: W3MEDEHMs, BH3BAHHAS W3MEHEHWeM YDOEHA DTYTH B
uamge, He npesmmana 0,1 %7

BapuraT

"k

2 3

4

5 6

7

8

9

0

h , cM

24

I5 | 28

20

50 | 40

36

32

I8

I0

2-6. Mo noxasammam Garapellioro maHomeTpa (CM. TaGMmly) BH-
IHCIATH NaBJEHWE B HANOPHOM BOMOBOTE.




Cunrad CXATHe BO3LYXa B IPABOM
repxHeM RoJIeHe MaHOMeTpa H30TepMimdIec—
K¥M, PHACHHUTH, KakuME OyNYT NepenanH
yporueft Ah; u A/Lz , €CJHA JaBJieHue B
ponorome yereawdurcs B 1,5 pasa.

Uspecrro: Z,=I M;4= 73,5 o -
JUIMHA 9aCTH TPYOKM C BEPXHUM KOJIEHO 4,
sanoiHeRHof BO3IyXoM, mpu aTmochep-
Hom napneHunr (mpu oToM Ah,= 0,

ah=0).

‘Bapuanr |~ 1| 2] 3] 4|5 e 78] 9 |o

ah,, om | 17,6 | 25[59,5[ 31,4[47,5[56 [42,6 | 52 [ 37,3 |63

Ay, CM 10 | 15| 50 | 20 | 3545 30 [40 | 25 |55
2-7. B cragaHe, ONPOKWHYTOM BBEepX OHOM ¥ NOZ-

PelleHHOM Ha TPOCHEE, CO3IaHO aCCONMTHOE NABRJICHHE { P.

1 CWIy HAQTAXEHHA TPOCHMKA, eC/d Macca CTaKaHa
d.} |Par
m = I5 v, ero mmametp o= I00 MM, a mapjieHue aT- [
mochepH Par= 100 Kla. ’ - —
llpn xakoM paBiaeHvE O, CWIa HATAXGHHA TPOCH=- =~ ———=
ra OymeT paBHOX Hy/:o? Karkum npu sToM OyneT ypOBEHH

KUIKOCTH B CTarase?

Po . OmpemenuTs BHCOTY LONHEMa KUEKOCTH B CTaKaHe ==
<

BapmasT I 2 3 4 5 6 /) 8 9 0
P, , Kla 85|18 | 9218 | 90} 30 |50
HunkocTs Kepocmn Boza PryTs

2-8. OmpejmendTs mepenay ypoeHe# maciaa ah B
UWIRHIpPEe M B COCYXEe IPH 3aNaHHHX OOKA32HWM MaHO-
merpa Pw (E3OHTOYHOE NABJEHHe) H HATDY3Ke Ha
nopmeHs umAmEmpa F . Macca mopmEs /m = I ET.

Kaxyo CWIy HANO OPWIOXUTH K MOPMHD, ITOCH
YPOBHM BHPOBHAJIHCEH?




Bapuant E 2 3 4 5 6 7 8 9 0
P , ¥la 10 | -10] 15 |-15|20 |-20]25 | -25| 30 |-30
iE oy B 30 20§ 20 50 | 500 | 250 | 900 | 300 | 500§ 400
d , m 50 80{ I20 }T140 | I50 | 160 ) 250 300 I80| 200
p
= R on .8y 2-9. BHUNCMUTE CHIY OLPECCOEKH
T T nmerarm P npu samamHom yeuwnmm /£ - Ha
31 % KOHIE pHuYara. JBReCTHH: Macca Maioro
i - o nopuma /7 = 0,3 kr, macca GONBUOTO —
»'-1»‘[__11 M=8%xr, a =0,2mM, £ =0,5m,
T i . My 2 =54 . PaGouas RUEKOCTH — MACHO.
Bapnaut L 2 3 4 5 6 7 8 9 0
F ;R 200{ 250} 300 }500 {700 | 600 | 800 | 400 | 350 450
d , mm 20] 22] 25} 32| 36| 30} 40| 28] I8 24
 2-I0. Kakoe napiesme P; HeoGxommo mox-
‘BECTH K UWIMHIDPY TUNPABIAYECKOIO MYJIbTAIIMKA—
4%[ NI 4= Topa, YyTOGH NONYYUTH: HA BHXONE mapjieHme P, 7 -
%ﬁ CoorHomenue mametpoB <D : d = 5. BuywmcimTs
z

BT CHIy NaBJEHWA HA NJYHXED.
/

BapmaHT 2 3 4 5 6 7 8 9 0
Pz , Mla 5|10 6|16} I8} 24) 20 8] 15 | I2
d » 15 1101181 15] 12 81 I2| 20 25 | I4

K



2-I1. Ha 4epTrexe npejcTaERlieHa NPWHUIANR- _,__"_—_p‘-—',‘.—.._
a —

WNLHAT CXeM& NHEEMO- EONAHOTO Hacoca. Kakoe By e T o
HHnOosblEe AARJGHAE B kKaMepe 2 CAEHyeT ORi- d’
WL pu HATHETSHUM, €CIM K Kamepe 1 momeec— ] f Dy
v popnenme O, 7 Uspecrmn: D = I00 mm, s i
dy= 1,5 ey « iy !
- o
BapuaHT g | 2 3 4 5 6 4 8 9 0
P, klla 250 | 300} 350 400 450 {500 | 420 {380 | 200 {I50 -
dy, MM 20 I6] I8 | 22 | 24 )1 25} 20 I4) I5 | I2

2--I2, TopmeH: C ONHOCTOPOHHMM ITOKOM
(oM. pucyHOX, cxema a, & = 40 mM, of =md)
APHOMEDHO NEWXETCA P LWIMHEDE, NpEoxoJeras
narpysky F . OnpemeauTs HEOGXOIMMOE IULT
ororo maenerue L , ecam L7 = I00 xlla.
llaxoe naenenme Lo, HOTpeSyeTCA NpU TOX Ee
Harpy3Ke B CAydae NOPNHT C NEYXCTOPOHHNM
mroxoM (cxema 6)? TpeHEeM WTOKA ¥ HOPWHA
nipeHedpeyds., -

 BapuasT 1123 41567 !a8]9 {|o
F, ¥l 21 a4lo5]1]25]45]1,5]|5
m 0,4{0,6}0,5 |0,7] 0,5} 0,6 | 0,5/0,7

2-13. TWIpOUMIMHID @EMEeeT HODmMEHb C OXHOCTODOHHEM
wroxom ( & = 20 md, X max = 60 MM) ¥ ODDYRWHY C EecT-
kocTeD € (CM. TACANDY), UMEOUyH HyJAeBoe CXATHE NpN
rpallieM HEXHeM MONOXCHMM NOPUHS. IlocTponTs rpadmr 3a-
PUCMOCTY HOJOXEHWS [ODWHA OT JNABNEHUA NOCTynamue# B ‘
wnmERp xmkocTn X (P)Upu SafaHHOM YCRIME H& WTOKE. - -
DHACHNT, KR M3MEHUTCS NOJNYYEHH&R XADAKTEDUCTIKE, i
ecnau: 1) CHATHE HATDY3KY co mwroka ( £ = U);

2) 3aMEeHMTH IDYHUMHY Ha IPYLYw,aveulyw B JBa pasa OOJBUYD
KOCTh.




BapuasT 1t 2] 3f.¢a 5 |e-]7]8Ff9l:¢

F , H 100{ 40 | 60 | 120 | 80 | 140 {220 | 160 | 180} 200

Cc , H/mm 6,5 87,5 6] 7]5,513,5] 5}4,5] 4
F

2-T4. Mamit cocyn (H = 2,5¢ ; & cm. B Tad-

2 JMne) HANOJORUHY BallOJHEH ROIO¥ M BMECTE C BO3MIy-—
XOM, OGBEM KOTODOT'O IPH aTMOCHEPHOM JaBJECHHA COC+

o J TARJAAET HOOJORMHY COCYH&, MOTDYXeH BBEDX NHOM B

"] 2 |- | comsmoii cocyr {( D =1,5&), rakme HaNOJHEHHHH

T — I rono¥. OLnpenenuTs MUHUMAIBHOS YOouiHne F , Opu Ko-

= TOpOM MaNH# COCYX MEGCO! /77 TOTPYBWTCHA HA THO

601BIOTO.
Bapuanr I 2 3 4 5 6 7 8 9 0
m , I0 {20 30 {40 | 20 | 80| 60 501 40 { IO
20 | R4 28 132 13 | 40) 35 1301225 |18

2-15, lunmmpuuccxn? Gax ( & = I M) 3amonHen
I medren. OmpenenuTs CyNy HABNEHAR HA TODPUHOBYD CTEHKY
Gak:s ¥ Haity UeHTp RarieHus (TOYKY OPHAOXEHUA CHIH
e e ) L0V SONAHHOM HOKASAHWM MaHOMeTDpa Pm
(naGuTOvHUE HAEJIEHWE) .

Bapuanr 4 5 6 7 8 9f O
Pu » Klla 50 110 {15 |20 | 60 40 {30 |45 | 35] 25

—
ab)
w

2-16. Onpese)wTh MOMEHT, HE0GX0—
yMulf I OTKDHTHS NHCKOBOT'O SaTBOD&,
¥ PHACHHNTH, KaK BAUAET HA WCKOMHE MoO-
MEHT M3CHTOYHOE NABJEHHE, WSMEpAeMoe
J1aHOMETpOM. MOMEHTOM TDEHHA B OMOPHHX)
vyalax mpeHedpedun. Kak HSMEHHTCHA HekO-
Mull MOMEHT, €C/u Eofia OyNeT H ¢ JpyTd
CTOPOEH 38TEROpE"

rp;
Ha



e im’; T T TE TS
L, M 1'1,2|1,412,0}0,6}0,8}1,8]1,6]0,4]0,2

|.JCTPOWTH SIIPY ::/CHUF JRYX DaSHO-
OIHEX XAAKOCTell Ha BepTUKaiBH7K CTEHKY, olpeme-
INTH CYMMEDHYD CUIY NapRieHUH i HAATH !1eHTD IJap-

jonmst. Bucora cremrm A = 1,2 u, wmvun & = I om. g
1 —
s
[apuaHT I 2 8 L»'l 15 | 6 7 8 910
h o+ M 0,8 |o,3 0,5 {0,6 10,4 {0,2{0,8)0,6}0,4}0,8
1 KOCTS Boma u mHedr: |{Boma v repocuml Boma u macao
2-18. TroTEEA HAXONATC: 001 SEJCTOPOH— o
MM TABJICHPSM RONH. [IpH 2op:iHHOK MIHEMATH- N =
ol iycuHe - HuxHeM Obefe OrDenenuTs CWIY = 0
NP ACHNA, TDEMANYDCA CREUHYTH AOTUHY 2I04B T B 2
OCHORAHASA, X “OMEHT, ONPOKMTHEGOWMR (NOTHHY | X / N
. Ll
rokpyr - UMpuHA OJIOTHHL = 20 M, Mar- / X /1
cvMaIbHA® TIYOWHA BOIOH @ FepXHeM Obefe Lk th
H =15 m. 0
BapuasT i1 lel 3 14 |s] &% 9
h oM 3 2 LS 05 L2511 4 3,5 50
i

2-19. BaxpHTHE (AIZHADHYECKOTO BHOYCK:
IDCKVM KAANEHOM COECTeuMBASTCA ¢ IOMOMBO IDY- Far f

/RPEIIedHOTO E2 “u7are. KASlAH H DHYAT
PryoM TPEICTABNSRT (00CH XecTEYD KOHCTDYXIimD,
(oennauEanyRes CospyT uapEmpa @ . Mpu sanaE-
How nsue owwara o= 0,4 w  DomoOpaTh Maccy
rpy/aa o TaKEM zeToM, ITOOH OTKPHTHE KiAala-
wa coucxomuio Tow magope A = 2 M.

TT



BapmanT I 2 3 4

5

6

7

8

9

0

d, 200 | 36| 100 | 60

I50

60

180

80

120

50

2-20. OTeRepcTre IENPOTEXHAYECKOTO COOpY-

A ReHES 3aKDHEGET ONpDOKINNBANmEicA NAOCKWHA 3a-
- TBOp, yCTAHOBJEHHHH mox yriaom & = 60° ¥ To-
PUBOHTY ¥ HMemuit mMaccy /77 = 240 KT, BHCOTY
C =2 wm, mpury £ =3 m. OnopmHe mapHWpH
38TEOpA DACIOJIATanTCH HA PaCCTOSHEA
(cM. Tadmmry) OoT EWEHErO Kpad. BHACHNTH, IPH
3aTEOD ONPOKWHETCH ¥ OTKPO-

KaKmxX Hanopax

€T OTBepCTHE A CAMBa BOIH.

T 2 3 4

5

6

T

=

0

0,66| 0,56]0,60| 0,48

0,62

0,52

0,58

=

e,

0,50

2-21. OmpemesuTh BHCOTHOE MONOKEHVE IBYX T'O—
PU3OHTANLHHEX OGAJIOK IUIOCKOT'O 3aTEOpa C TaKMM pacie-
TOM, YTOOH CHia JNSRAEHHWS HA 3aTBOP DacUpeNensnsact
MEENy HVMZ DOPOEHY ¥ MERCHMAJBHHE narméammull oOmhE-~
Ky MOMEHT VMeJ MHHUMAJIGHO BROSMOXHYK BeINIMHY .

2 3. 14

5

6

8

9

0

2 12,41 2,81 3

3,2

3,6

4

2,5

3,5

L5

HE U3MEHAA KDVTImMEerc MOMEeHTa?

2-22. IiacTHHYATHI TI'HIPOMOTOD COCTO-
7T W3 NUAMHIPHYECKOTO POTopa I ¢ pamuaib-
HHME 0a3aMM, B KOTODHE CEOGONHO EBXONAT
NAACTVHE 2, ¥ HENONBURHOTO kopmyca 3 ¢
naTpyOrRamMu A NONEONAa U ciuea pacdouei
xungocTn (Macra). PoTop Vi TaHOENEH 9KC-
OEeHTPUYHO OTHOCUTENBHO Nupnyca, NO3TOMY
MOMEHT CHJA JJAaBRJEHHA H& [JACTHHH C OXHOR
CTODOHH pOTOpPa HE KOMIEHCHMDYETCH MOMEH-
TOM CHJ JABJEHEA C IpYroff cTOpoHE. 3@ad
pasmeph poropa ( K = 40 mm, 8 = 20 mm),
ero drcueHTpHCHTET € = 4 MM ¥ nepenan
TapneHnsd A, ONDeNeJUT: KDYTANMA MOMEHT M DAMANLAYO CHAY IABJAGHIN
HMIKOCTH HA POTOD. HaK MOXHO CYMECTBSHHO yMEHLIMTH DANMAJNEHYQ CHILY




b=

-

o puanT 1 2 3 4 5 61718 9 0
Ap » Mia I0 6 4 | I2 3 5 -7 | 9 IL T4

2-23. Panus BbHO-IIYHKEPHH IMIPOMOTOD MMEET EpaulamyicA CNox
numanpoe I, CROGONHO HaCAXEHHHN Ha HENONRERHYD nampy 2. llo xaHa-
NnM B uarde XANKOCTS HONBOTUTCE X UWIMHADAM ¥ CAMBAeTCH HS HUX.
llpn 2TOM KaXNu¥ UMJMHAD OXZHY NOJORMHY 000POTa COENUHEH C KaHEAOM
I'UCOKOTO NapNeRus Lo , & BTOPYW HOJORVHY ~ GO CAMEHLM KaHaJIOM,

I KOTOPOM HYJE€ROEe M3CHTOUHOe Narjenue. IIMyHXepH 3 COREpmANT pa-
JUTBHHE TEpEMEelleHrs P HUAVHADPaxX X HPA BPANEHMH CKOAB3AT ENONB
0nopHOY IOPEPXHOCTH HENOXNBYXHOIo ¥opmyca 4. Ilpw SKCUEHTPUIHOM pac-
HOJIOKEHER GNORE IWUIMHLDOE OTHOCHTEJBHO KOPOyCa M NPU HaIWduM lepe-
(N2 NOEACHMS P KaHaiaX NATAHWA W CJWMEa NOAEAETCHA KPYTAMMA MO-
MOHT, KOTOpHi OPMEONWUT RO PpaleHMe GAOK UMIMHADOE. VISRECTHH: pa-
/MyC ONOPHOTO KONBLA Xopmyca A = 50 MM, SKCUEHTDHCHTET Gloka
(WIMEIPOE € = 4 MM, IuaMeTp miymsepa & = 8 MM ¥ UHCJAO IMNMHIDOR
. OupemennTs KpyTHAUMi MOMEHT OT ORHOTO HAYHXEpa X ODOMINOCTPU~
poraTh TpamKOM H3MEHEHEHE STOrO0 MOMEHTa C IIOBOPOTOM IUIYHREpa
/‘7(&) . .
BuYMCJHMTE OCPEJHEHHOe 3a OJUH 0COpOT 3HA&TEHNE KDyTAuUeroe Mo-
MOHTa BCeX OJAyHXEepOER.

&

<)

T=Rcosp- ecosd

BapranT I 2 3 4 5 6 4 8 9 0
Po » il 40 | 35 {30 |25 (20] I6f 12} I0O§ 77 | 50
n 5 6 7 8 9| 10y II{ 12§ I3 4

-
w



2-24. OupemeJMTs CIIY JaBJEHUR BOIH HA YeTBEePTh MWIMHIPRY =2—

Koif moBepxHOCTH npum H

=1

. Imeaa ofpasywouwe## mumumpa € -

|

ne

.My M

BapnasT I 2 3 4 5 6 7 8 9 0
T , M 1,0 y1,5(2,0]2,5]3,0}3,5] 4,0} 4,2] 3,2 2,2
Cxema Ha

_ OMCYHKe a ¢ £

2-25. CRONbYO UMIMHAPWYECKUX IOHTOHOER HEOOXONMMO IJIS Iepe-
L=~ 0,5d , ecnm codcTEeHHHi
0,6 v, ero yuma &

ODOCKE Tpysa maccoi /77 npn ocagnxe

PeC ONHOT'O MOHTOd4&a %

= 2,5 M, a mmameTp

Mt

1 ne

no

ad =800 mm 7
BapuaHTt 6 K 9 0
m e T 2 5 3 8 | 10§ Iz

2-26. lwmmppraeckuit sareop (€ = 5D |
D cM. B Taénuue) OOMPAETCH CEOUMY KDasMuA
Ha HakKJIOHHHE ONODHHE [OBEPXHOCTH (L = 60°)
MEXITy KOTODHMN MMEeTCA OTBEpCTHE IJIA CJMEA
POIH. OnpefenuThs CWIy NABAEHAS BOXH Ha 3aT-
BOp M MOJo0paTh €ro Maccy C TaKmd pacyeToM,
YTOGH APTOMATWYECKOe BCHaATHBague 3aTEOpa IO

E

n

Puc. 2-26 HaKNIOHHOR oNOpe HaUYMHANOCH [PHE Hamope H=D -
BapmanT I e 3 4 7 g 10
2, M 2§ 1,85142.,6 3,5 4,515 | 3,2 12,4

14
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2=27. llomcdYuTaTs CHWIY TYIPOCTATHYECKOTO
NUNACHMA Ha KOJNEHO TPYOOnDOXoms ( a = 200 MM,

[eno/JoKeHHoe T TODPMSOHTANBHO! HJOCKOCTH. M30H- Q
'oMHOEe HarjieHue B Tpyoe PR -
w1
BupuanT I 2 3 4 5 6 7 8 9 0
p .+ Kla I000 |I500 |I80{2000 }{4200}800 {320 |400 §S500j 1800
R° I20 | 360 | 90f 75 60} 270 | 45 |I50 | 30y O

2-28, lloHHOE ROMOCOPOCHOE OTBEPCTHE pas—

wenom ax8 = 2m x 4u NEePEeKPHTO CEKTODHHM 3a-—

HONMYMEY ¥ JVHEO NefiCTEEA CWIH NABNEHHS BOEH
i OCHEBRY 3QTEOpa IPW 3aeHHOM Hamope /- .

TROpOM, PEnMyC KoToporo A = 2a. OmpemennTs b &

llapuamT I |2]|3)al5]s6] " 9l o
H,. ™ 10 | 6 |12 [20 [8 14 [14 18 | 16
2-29. U3 meTassa OTAMBAETCA HOJY- - V4
WIRHIPEIECKas JeTams ¢ QraHmem. 3Hasa g 4

pnamepy meramm (0 = 1,5d ; e = 2.5d;

J=o /12, & oM. B Tadmme), pox Me- T
TR, OHpeNeAMTs HamuboJbmHee INaBJEHHe _j%
n Gopme ¥ BePTHRAIBHYR CHIy XHABJICHHA 8/
1 BeMJo. ’ A

BapmanT i 21 3 4 5 6 i 8 9 0

o, M T20) I50] 200 240 | 300 | 380 | 460 | 340 | I0O
Merann . | JopasmowwEm# Cranb UyTyH JaTyHb

I5



2-30. Kpyraoe orTeepctme pammycoMm T = 80 mm
P HAKJOHHO# CTEHKe pesepEyapa BaKpHTO chepmaeckoil
sarayuko#i. Ipy 3amaHHOM W3CKTOYHOM NABJCHWM Po /
OnpeNesnTs CHIH, DA3DHRANWME ¥ CDes3abuue GOATH,
KOTODHME 3aIJIylta [pU¥pensieHa ¥ CTEHKe De3epryapa,
HanonHeHHoro HedTew. [loTpyFeHVe UEHTpa OTEEpCTHd
Z =1 M.

BapnanT I 2 3 4 5 6 7 8 9 0
P, Klla 2 | O|-I0 | I5 | -5 {25 {I0}-I5 |30 { I8
£ . Tpax 45 | 60 0{30} 90 0 |45] 90 {30 | 60

2-31. Kommueckass npoOka 3aKpHEaeT Kpyr.oe
oreepcthe mmamerpom o = I00 M B HamiomHOK |
CTEHFe pe3epeyapa C BOmo#. BHUMCHHTS CHIY, !
¢ KoTOpO#f OpOGKS NPUEUMAETCH K CTEHKE.

BapuaHT I 2 3 4 5 6 |7]81.910
Z .M 1,2y 1 {0,9}0,7 0,8}0,6}1,1{1,5{1,8}{0,5
o , rpan 0l15145}60! 30| 90y75| 68§ 52| 22

2-32. HanmonHenue OaKa KOHTPOJNEpYeTCA |

& [ e NONAABKOPHM yCTpoficTeoM. Ompemennts mas-— |

‘4,/ T MeTp mapa-foNXSBEa, NDH KOTOPOM oymer |,

X ofecnedeH0 SaKpHTHE HNOXBOEAme# Tpysx ¢ s

5% V30HTOYEHM QaBjeHuweM™ Bomu P . llap maro- |

o —— €. TARANBAETCA M3 AMCTOROH# JATYHE TONMHHOM o
; 2 d" = 0,5 ma. Macca pwuara /7 = 60 T, Mac-

ca samopHo#t Wraw /77, = 30 T. no
ne

16




ik

)ay

llapnant I 2 3 4 5 6 i 8 9 0
., xlla 500 | 300 | 200 | 600} 800| 250 |350 |450 |550 § 150
o, mm 5 6 8 4 3 5 4 6 |3 I0

2-33. BuACHMTH 00BeM ¥ HJOTHOCTH METalNa, €CHAHM ODPE ero B3Re-
munanMM Ha DHYSXHHX Becax B BO3Nyx< 3afMKCHpORaHa macca /7, a B
pone — mz 3

Bapuant I 2 3 4 5 617 8 9 0

My P I50| 200] 400] 300 |350 | 500] 450 | 600 | 650 | 250

/u,A. r I35] I20| 260| 260 |300 | 450f400 | 570 | 500 | 232
234, OnpemeNuTsH CUIY NABJEHHA DACIAABJIEHHO-— a T

[0 MeTala HA JHO UMAMHIpEYeckol Samsx (D =
HOO MM, A = 400 mm) Iph ee BEPTHKANBHOM NOTbeMe
(I yCKOpEHHMEM & .

lapnanT i 2 3 4 5 6 7 8 9] 0O
a., M/c2 4 5 6 2:8 {1,561 8 21 3,5]4,95,5
Morann Jopamomuat Yyrys Jarysus Craim

2-35. lmmegprdeckudt craxan (& = 200 mu), ‘1 N
UNCTUYHO 3AN0JHEHHHHE MAcJOM, DABHOMEDHO EBpama- , '

0T0s RPOKPYT BepTHRaIpHOX ocu. Hamoimenme HEmON- — [P\——4—
WUXIOTC CTaKaga /L, = 0,50{' . Ompegmeawrts NMOHH- }\

ROIMEG YDOBHA XUIKOCTH HA OCH CTaKaHa OPW DAsHHX |

OKOPOCTAX BpamEHHA ¥ NOCTPOMTH rpadmk moxydeHHOH i q_ﬂ/w

napucmmoctu AZ, (W) . e
Hafir# crKopoCcTh, mpu KoTopo# cBoGoNHAA IOREpX-

HOCTEL XANKOCTH KOCHeTCA NHa. Kakoff mpm aToM Oy-
jneT rayouHa y cTeHKH? IJoCTPOMTH SMOPH M3GHTOYHOT'O NABJEHUA XUNKOC-
"M HA CTEHKY ¥ Ha JNHO CTaKaHa IpH 3TO# CKOPOCTH.

17



2-36. llucrepra (2D = 2 M,

d=0,5m, =6 u) sanomena sedTsH
4 - 0,54 . Hafitm cuny

IO JPOBHA

LAPJIeHES HA TOPUOEYD CTEHKYy A-A He-
nopenxHO! nucTepHH. Kak m3MeHUTCA HCH
KOMaf Cula Np¥ NEUXEHAN UMCTEDHH C
JCEOpEHVEM & [0 T'OPH30HTANBHOMY

oyTu?

3

4

5

6

7

9

2

6

3

I0

4

8

i

ran
o)

nejp

W)

2-37. Kommuecku#t cocyx (2 = I00 mm,

d = 50 mu, 4 cm. B Taémmme) MOAHOCTED 32007-
HeH Bopoi. OmpemeiuTh CUIY, OTPHERADIYD KOpIyC
OT OCHORaHWA, OPH OTCYTCTRWY BpameHmd. Kag us-—
MEHWTCH KCKOMas CHla, ecJW 0ark OpMBEeCTA EO Epa
mWeHre C 3aUaHHO# yraoBoOl cxbpoc'rm? Karoi oo'be# o

BOXH ODE 3TOM BHABETCAT

BapuarT T-1 2 3 4 5 6 4 8 9 0.
H o v I00{ 90§ 60 §{ IO} 80 | I20f I40fj 70 {IS0 | I30

& ;. T/e I0jI2) I4 16} 22 I2) 1I8] 20 IS} 8
2-38. Jipa omEHaKoBMX cocyna (maccoft Me rexmit)
COGXVHEHH TPOCHKOM, HepeCpOmNEHHHM depes OJok. Macch

XUIROCTE B cocymax pasmmwe: M; m M, . IpemeGperas
TpeHMeM GJOKE ¥ Maceolt TPOCUKa, ONpEXeNHTH yoxopenﬁ
—| ¢ KoTODMM JEBMXyTCA COCYAH, ¥ CHAN NABNCHER XUIKOCTH

= Ha IHO KAXNOTO M3 HEX..
I8

L

ann

iy

.\/l

!

o
ol
arng

Xo

rnJ
onac
IfOM

'"TOCK




reg =39, EmnRoCTh NNOTHOCTHIO fJ HaIONIORVMHY 3anoJHAET HUINHIpUIec—
il cocynm ¥ paRHOMEpPHO BpamaeTcs EMECTE C HUM BOKDYI' €0 TOPHU30H=-
rnnnoil ocw, o6pasyd CHJIOMHOE KONBUEBOH cloff y CTEHKHM. BHACHUTE
(opmy croGomHO# MOEEDXHOCTH M CPAPHHTH TOJMMHH CJOS XMNKOCTH IO

AC-
HoprMKaIbHOR OCH.
{ll, CTAIMOHAPHOE TEYEHVE MIEAJBHOR FUIKOCTH
J-[. OnpemenmTs pacxon BOXH Yepes COIIO - =
—|( 0 2d , d cum. » Tadmme) npn 3amaEHOM mOKa- "
— \uiu PTYTHOTO MaHOMETpa, HoNarad RUNKOCTh WIe- i
nnnnolh; 2 = 0,6 M. &
c
3
pa linpnanT I 2 3 4 5 6 s 8 ) 0
)'beT o, mm 10 J2 16 8| I8| 20| I4] 22| 24 6
.\/l,, , MM I50 | 180 | 200 | 300f I20 { 250 | 280} 400| 230} 350
— 3-2. llpx Kakoif cuie napieHus / He mop-
4011, CKODPOCTH MCTEUEHNA WNEILHOR BONH U3
) Yoomwna (& = 10 wm, D = 50 mm) B aTmocdepy
) oraner papHoit U' ? Kakms OyneT mpu 3TOM pac—
— X0JI XUILKOCTHT
1tt)
CH
“f »g(.,mm I 2] 3] 4] 5|6
TH ¥, M 15 |25 6 | I2 4 20

3-3. Ilpenedperas TUOpaRAMIECKYMM COIPO~
I'UnICHASME, ONPENEeNUTh pacxoll BONH dYepes Ha-
onnox BenTypu (D = 1,25c ), naenemme & ya-
(OM CEYEHWH HACANKA W NOCTPOUTD IbeROMeTpR—
(ocKyl JIMEMO BIOJNS IIOTOKA B Hacalke.

19




BapuanT I 2 3 4 D 6 4 8 9 0
noo
H o+ M 1,54 1,6} 1,8} 2,0} 2,2 12,4 11,2 }1,4|1,0]|2,5¢
ad , v 50 60) 45} 40} 30| 25| 55] 36f 70|20 § naw
L_ 3-4. Bosmyx mocTynaeT B TPYGONPOBOI B3 aT-— (
&_ 8 MocOepH. Ilameswe IaBleHEA BO BXOIHOM pacTpyoe [

- H3MEPAETCA COMPTOBHM MaHOMeTpoM. lIpenedperas co-
IPOTHBJEHWEM EXON&, OHPENe/HATH DacXojll BO3IyXa ¥
sh OpY 32]]aHHOM IOKASaHWW MaHOMETDE.

BapmanT 1] 23} 4] 5] 6] 7] 8| oo gw!
h .o I0[ 14 12 |15 |18 [20 |24 | 16 | 8 |22 |, .,
D ,mm -] 400 | 300 340] 280] 380| 250] 200|320 | 420|360 |uaits

'O M
3-5. lonaras TedeHWe BONH Ha KOHPY30DHOM

l\\d] ydacTke TpyGomporoza (2 = I,Sd ) WmeasbHHM

vvll“l

@ _l:-_ (6e3 moTeps Hamopa), IHOCTDOUTH IIHE30METPHIECKYD
—— 1~ ¥ HAIODHYD JWHMM IDH 3aJaHHOM DacXome A = ypor-] I
b4p He EWIKOCTH B mhesomerpe 4 = 0,5 M. i
g -
BapmarT I 2 3 4 5 6 7 8 9 0
& , 1/c 12k I} 0,6]0,5]171,5 ] 0,910,3] 1,81 2 | 2,5 FAurs
d , m 18]15| 12] 10] 16 J14| 9| 20f22] 25 }"
Hano
IHUEaM
- (M,
J 3-6. O0BACHWTH NaZeHue CKOPOCTA B IIOTOKE WIe-

aJBHOR EUOKOCTE OT BHIYKJAOR CTEHKW KoJeHa Tpyso-
nporoja K BorHyTo#t. Ilepen KoJeHOM pacOpeneieHue
CROpOCTe#l OHIO paRHOMEDHHM. o

Hap)

oy




V=,

)B—

e s 1N

2

I
0—

{Zlol |
———

3-7. Oupene/uTh MARCYMAIBHHE Dacxon Xui-
WOOTH uepes TPYOCONPOROL C MECTHHM CYXeHUEeM
1,6 , d cm. B Tadnmie) IpE yCAOEMM, UTO
(AnioHue B eTro Y3KOM CEYeHWH NOJXHO GHTH He HE-
jnpJieHnA mapooopasopaHnd. TemmepaTypa Bousd

(D

no

( 30YC, noxTonieHNe BHXONHOT'O OTBEPCTHA Z=

| wm, couporMpseHUE HE YIUTHBETDb.

[ puarr I 2 3 4 5 6 7 8 9 0
o ., MM I2 1 I8 25 40 {80 {60136 | 30 j45§ 32
J-8. 'Yepe3 KOpPOTKy® TPYORy, mMenuyn Hop- ipam
My nonomepa BeHTypm, Boza EHTekaeT B armoche- —F—]
0y, ‘was pasmeps Tpyokm (L= 0,82 ;D oM. | |22,2,.32 22
W rndauue) ¥ NOKa3aHWe DTYTHOTO MaHoMeTpa Af , -~ d ?‘""
unltru pacxox & u Hamop 4/ ; DOCTPOMTH IHE30- ?
[OPMUYCCKYI0 ¥ HANOPHY JUHWM, ['MIpaBIudeCKrAMK —‘ l ah 2
OOIPOTURJICHUSME TPeHeOpeyb. W ..
HapuapT I 2 3 4 5 5 7 8 9 0
h , oM 281 30| 32| 35 |38 |40 | 42 | 45| 50| 25
/), MM 481 45] 42| 40 138 |36 |32 130] 25} 50

3-9, llpenedperas noTepAMH Hamopa, onpene-—

IWTI CKOPOCTH TEYEHHS HAa BCEX YYacTKaX COCTaR- ~ |-
ol TpyGKYM ¥ IOGTPOUTH lbE30OMETDPUYECKYD AMHED,

llniopu » pesepeyapax: My = 2 m, H2 = 0,6 m;
imamotp cpenmelt Tpyorn o= 25 mm, ds B Iy

oM. n radiune.,
[inpnamT i 2 3 4 5 6 7 8 9 0
o, MM 201 I8] 20 30}] 40§ .30 | 50 {20 ] 36.] 16
Ay, MM I8} 22| 30} 18} 32| 40 |30 |50 |30 | I8
718



Q i dll d I|
.\-L 2 MeTanamyeckoi Tpyorm ( d,

+= 20 MM) B Kamepe

3-I0. (Tumpomexammdeckuii napamorc). Yact) |y,

LIl

'y f_—’j ' 3ameHeHa pesuHOBO#. He yumTHBas yOopyrocts pe-f |,
? ! BEHH ¥ [OOJATasd BO3NYX KNEalbHHM, ONpENeauTH
o -—[Ah | d
2 | ImameTp dy Pe3WHOBOX TPYOKW IPH pacxome Q =1 W
~Lopmi 79 gl '
- - s . (NPT
MO
|IVI|
BapuasT L 2 3 4 5 6 7 8 9 0
Ah , CM I2 |-12 |16 |-I6 | IO }-I0 | I8 |-I8 | 20|-20 m
W
3-I1. Buacém,nowema:mao J¥ TeYeRwme, 3amaHHoe QyHROuei
Toxa P=a.(x" +aix’y - 62’ + Q2cy® +y*) . Eonn Tevenue
He NOTeHUWAaJIbHOE, TO IPH KAKOM SHAYEHWH (2, OHO OyIeT NOTEHNMalb-
HHM?T
nun
4
BapuanT I 3 o 6 8 0 Wiins
a, I 2 |-3 -5 -8 I}]-5 ny
Q, -1 I |-6 3 4 3 |- |-8 6 5

3-I2, Teuenwe 38aHO NOTEHIMAJIOM CKODOCTH
G = LL,'"L[/'(I°)1]C036+ L g
i am™"

Tne Y , & - UAIEHIDEYECKHE KOODIWHATH. [IOCTPOETE HECKOJE-
, @ Takxe rpaduku MU3Me-

xo nuunit Toka B o6nacTu Zo < T < 4o
aBNEHUA BOND OJLHOM M3 HUX.

Hepecruo: (b= 10 wle, To = 0,1 M, [=kMblo:

HEHUA CKODOCTH

Ba

KON
uoT
|

BapmanTt

3

7 8

T
()

K 4

-6

-3

3-I3., BHABUTH XaparkTep TeYeHHd, 3aJaHHOTO KOMIUIEKCHHM MOTEH-

W=(a-ib)ébnz,

IHaJIOM

rmea n 5 - IefCTEUTEeNBHHE NOJNOXUTEIbHHE BEJIMIUHH.

2%

npad




Il0CTPOUTSH JMHUM TOKA, HOKASATH HAIDABACHMc iS4€HAA ¥ BHUNCIATH
CT4 | iupiy IANMD CXOPOCTY IO OKDYXHOCTH DaIMycoM % C LEHTPOM B Hawaje
WOODIMEAT, @ Takke JIEJNbHHA pacXon XENKOCTH Uepes 3Ty OKDPYEHOCTE.
€4 lunonuts Pusamdecknit CMHCJ IDapamMeTpoB & U L . '
3-14, TpoaHaiAM3UPORATH TEUEHWE ¢ KOMIUIEKCHHM IOTEHIMAJIOM
W 2" (nocTpouTs JMHWE TOKA, yKa3aTh BOSMOXHHE TDAHMNH IOTOKA,
PUNGUTH HANpAPNEHKe TEYEHMA). BHUMCINTEH YHENbHHA DacXol EUIKOCTH
womity rouxamz / (X =2,4=0) 1 B (X =2, y=2), a rarze
(APICY IAIMD CKOPOGTY IO KOHTYDPY, CBASHBANUWEMY STH TOYKH,

0
)_. HapuoanT I 2 3 4 5 6f 7 {8 9 0
n 211/2 | 3 | 3/a|2/3 | 2] 1/2] 3|3/ | 2/3
el g avo a<a
3-I5. OnmpemenuTs KOMINEKCHHE HOTEHUMAN TeYye- '}?
A ROKPYT BUXPECTOXa, HAXOUAMETrocd B Touke X =X, | r
— ] 4~ 0. llocTpoxTh IOy NaBiEHWS BROKE OCHU OC , UpU- !__ P
iHH W3CHTOUHOE JaBNEHWE ENAMM OT BUXDECTOKA DABHEM | x, X
iy 0, 8 IAPKYISAIH0 f=—Kg=2Z ( szc).
Bapuaar ; K 2 31 4 5 6l 7 8 9 0
K I110,5] 2]1,5}2,56¢ I10,5 2,51 1,5
b— ' y M +2 -2
CE

3-16. VcTOYHEK (9,. =9 ) ¥ nBa onxuHa-

HONUX CTOXA gc=9/2 00TEeRanTCA (e3TPaHUIHEM ¢ :
110TOKOM CO CKOPOCTED Ha Oeckomewsoctn o= WU.- | ¢ |9 %
10 m/c. Hafity QyHRUAD TOKE ¥ HOCTDOMTH — ‘ X
— |rpv JvEEE TORA, NPOXOIAmEE YSpes TOUEM —~— uw 9 cc
fx - B8 L, y=0i423=3C/2 ,me l = (p)
)

(),6 M, BHYMCIHTE yHeAbHHE DACXOJ MEXIY
npofluvMy IMHEAMA TOKS.




Bapuanr i i 2 3.1 4 5 6 7 8 9% 0

?,M‘/c I0 |I2 | I4 | I6 {"I8 J20 |22 |24 |26}30

3-I7. HaiiTm moTeHuUman CKOPOCTH y IOTOKa, ONMCAHHOIO B IpEeIH-
Iyme# sanmade. locTpomTs rpaduku W3MEHEHNA OTHOCH:EJBHHEX PeJVIMH
_cropocru ¢ /a u xapnemus (PP.)/, f"—z-" BIOJB OCH ODIMHAT. BH-
YRCHAMTH HUPKYIANUAD CKODOCTY MEXNY KDUTVYSCKUMA TOYKAMMA.
3-18. HajiTi QYHKOMD TOK& NAOCKOTO HO-

CymmapHH# ymeJbHH# DacXol EANKOCTH, DaBHO-

MepHO CTekamme# B meib, paBeH ? .
[IpoReCcTE B HOXYIIOCKOCTH #20 Tpu Y-

HAM TOKA, CPENHAA M3 KOTODHX NOJXHA IPOATH

Yepe3 KPUTUYECKY®D TOUKY. I[[OCTDOMTE Ipapun unsmeHEHNS ("l'nucld'l'eubl-l:i /

U3CHTOUHOTO NABNCHWA  ( p,-p ) LU Buoms ocm opmEHaT. Wspec
£ =0,2wm U=5wn/c. P/Z

TEHNUANLHOTO TEYeHWA BOKDYT y3Koif mexm, pacf '
OZIOXeHHOH BIONH OCH ¢ CIMMETDUIHO OCH Jﬂ (4

LE |

BapumanT i¥ 2 3 41 5 6 7 8 9 0

q.u‘/c 5 |10 {15 | 8|12 |18 |24 [20 [ 27 | 30

R

3-I9. Jlokasars TeopeMmy lemmroisna: "Eciu cwiH, XefcTEymmue
Ha GapoTpOIHY® XMIKOCTEH, WMEDT NOTEHNVWAJN, TO BUXDERad TPyOKa BO
BCE BpEMfA JBUXEHWUA COCTOWT K3 ONHAX M TeX Xe JacTHI XANKOCTH".
3-20. B moroke pogu (A4 = 0,6 M,
UV = 4 w/c) o6pasoBaicA BUXpDH C BEpTUKAIH:

Z
HO#l OCBD, paumEyC EOTOPOro Ha CEOGONHOR

Hun

yi'nte

Hay

/

—i [' MOBEDXHOCTH L, = 5 CM, & YIJIOBA&Z CKOPOCT]
——— B @Wo (cM. E Tacmume). PaccumraTs u OO
DPUPORaTh T'papMdecKy H3MEeHeHUe yTJIOBOH ¢
POCTY ¥ NABJEHHA BIOJH OCH BHXDHA, CYHT
N YTO €r'0 pandyC H3MeHAeTCHA [0 3aKody

4= 'Z.,‘[/Z +2 (_,) ]

24
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HocTpouTh Tpabng MiMeHeHMA NABNEHNA U YUAORO# CKOPOCTH B pa-

_& WO A IeHMY Ha ypoBHe Z = 0,54 , NoJarag TeueHWe PHE
3 EREPIH TOTOH! MO TBHBM o

g

JIHj .

H Fapuanr I 2 13 4 5 6 7 8 9 0
u-8 o, /e 30 JI00160fI20f 50|70 |40 | 90 | IIO |I30
O Il PaccuMTaTh TPAEKTOPMI0 NBIMXEHUA NPAMOJMHENHCTO BHXPS
pagd] 'O | MHTEHCURHOCTH J p OmHOpOmHOM MOTEHUMATHHOM OTOKE

‘ JJ ({w L m/c). Ochb PUXDA NEDIEHNUKYIADHA PeKTopy (Lo , a ouameTp
o TR o [ cm.

T I 2 3 5 6 7 |8 |9 | 0

>H
>C!

mﬁi |, em/c | 1,010,612,0 |0,8[L,510,6]1,2 ‘I,8|2,4|0,4

RALS)

. Jlee npAMOMMHEeNHHHe PUXDERHE HWTU OJMHA-

FOBONR MITEHCHBHOCTY, HO C NPOTHROIONOXHHM EpAUEHU- ® l 0)
AMOIPYRCHN TTOTEHUMANbHHM MOTOKOM. C KaKoit CKOpPOCTBI J ‘ J
T B O00KOHEYHOCTH JIOJXEH HaGeraTh HA HUX NHOTOK, YTOGH
=4 in ooTaauck Ha mecre? OnpemenuTh: KOMIJIEKCHHE [O- f 1 t ”
?_0_4 [OHIMIL TOUCHIST M TOCTPONT T'DaduR W3MEHEHWA NABRie— w
© e wnonn nepecerapuet 06 HUTH NOJ MPAMHM
MAC Ry r0m .
BO
< Hapuanm I 2 3 4 5 6 7 8 9 0

am{ '/ |, om’/c |100|60 | 120 | 80 |140 | 160{200 |50 | 90| 1850
. '

ocC '3, Jlars 0GOCHOR@HHOE Ka4YeCTBEHHOE ONMCaHMe 4

L npaicrepa peopmanu BEXpeBOi CHCTeMH, cocTosmel u3 4 ) o | (o

. Rl I ILHEX IDAMONIMHE#HHX BEXPEBHX HMTeH OXWHAKOBOH

rrasdgv i rclicnpiocT, JlepROHAYANEHO OHM pacHo/arabTed Mo yI- o | (o
M KKragipatTa, BHACHETH, Kak OymeT U3MEHATHCA C Tede- ® (.
(10M PpCMeHYM R3AEMHOE DACIOJIOXEHWE OTHeNbHHX BuXxpelt 5)
(v nporuponosoxHoM (cXema a ) ¥ onmHAKOBoMm (cxema ) RN

pARICHAY BPAUEHIA Kaxmo# mapH BUXpeif, ecJ:m ORDyXan-—

| ’




Was XUIKOCTH HA OOJBIOM DACCTOAHMA OT HHMX HAXONUTCA B MOKOE.
Kak orpasurca Ha mefopmanué PEXPEeBOj CHCTEMH NOCTYHATENBHOE
IBWKEHVe OKpyEammel# XWIKOCTH BIOMb OCH ¢ ?

3-24, Buxpepo# cioit ¢ yIeNbHO! WHTEH
¢ CHBHOCTED (= 7/2g 00TeKaeTCs ONHOPOI-
el e HEM NOTOKOM CO CEopocTeb (Lo = 6 mM/C Ha

; J GecKoHe4yHOCTH. HafTh QyHKUMD TOKa, MOCTP
X ATH TPW JAVHHM TOKa, NPOXOIAuUME Yepe3 TOUK
Buxpebos crois x=—2£ yl—-o %1.5=;Z/2 IpYHAR

£'= 0,2 M, ompeneNwTs yIeNbHH DaCcXOX
KOCTV MeRIy KpaliHuMu JVHUAME TOKa.
TlocTpouTs Tpadmry, ;n;merrenm OTHOCHTEIBHHX BENUYVMH CKOPOCTH

s

/.. % naerenun  (Po-p) / EJONB OCH ODAMHAT.
BapuanTt I 2 3 4 5 6 74 8 9 0
, M/c 5 |-3 2 1-2 4 6 3| -4 81 -5

3-25. HaifTy moTeHnuas CKOpPOCTY y TedYeH¥A, ONUCAHHOT'O B IIPE
nyueit sagaue. IlocTpouTh rpafuky USMEHEHNA QTHOCHTEIBHHX BEIWYNH

ckopocTH ( u/u ) u naenenua ( PP, /./’U" ) pmonp ocu adcmucd

BHUMCAUTE CHUJIY HACRJACHHAA DOTOKA HAa znxpezoﬁ cioit., Bocmoib30BaTHCA §
MCXOIHHMA NAHHHMI Npeinnyme# 3anadn.
3-26. IloToK BOOH CO CKOPOCTBO HA GeCKOHEY:
moctu (L, = I0 M/c o6TekaeT mpAMYyD MJIACTHHY, YC
HOBJICHHY® IIOf YTJIOM aTaru & . Tomaras TeueHnm
‘B OJIOCKYM ¥ IDOTEHIVAJHHHM ¥ WMCOOJNB3YSA OOCTYAaT
Kyroecxoro m Yanmiurusa, ONpeNe/UTh LUDKYILILMD
CKODOCTH ROKDYT MJACTWHH M BHYMCIMTE HONHEMHYD
cuiy.
3-27. HcredeHnme uneajpHOH XANKOCTH Jepes
wems (CM. DECYHOK IpeIHAyue#i samadm) ONACHBAET

U,
;:
'(p,)

ypa}meﬂmn'
= exp(- ——— ; G gl dW.
Lk e L v B
TIe W =G +L\,U - KOMIVIEKCHHil IOTEHIUHA;
~X Z=a+iy - KOMIJIGKCHHIi apIyMeHT;

(o3 - BCIOMOTATENBHAA HepeMe

LN

1‘n|-\

LT

U..‘,, ‘

I




e Y, = &8 WUe - dyHKUMA TOKA Ha BepXHel TpaHMIE CTPYH;
Ue ~ CKOPOCTH B CEATOM CEYEHWN CTDYH; ‘
&= ﬁ/ Z+2 - Kos@dumeHT cxaTuA.,
lusmurh W TpafUecKn NPOWLINCTPUDOEATE M3MEHEHHe CKOPOCTH M

[N oA BIONE BEPTMKaNBHON TBEpno# CTEHKH.

2H:
-

HapuanT Tl 213 lajis e 172181910
4%@ 0,10} 0,18]0,12|0,16[0,08] 0,15/ 0,09| 0,13 0,17} 0,14

LY. CTAIMOHAPHOE TEUYEHVE BS3KO/ FWIKOCTH

d-1, Tedyenme B KpyTJioi Tpyle DamuyCcoM 7o 3aNaHO IONEM CKO—

00ToN (/x:\X/% f %: ) Up=WE (1- &), uz=V[/—(-’%)”’] ’

e T W i X , ¢, # - IeKapTOBH KOOPIHHATH.
[ OUMOXHO GoJee MOJNHYH XapaKTepUCTHKYy STOMy IBUXEHHD, Npemea-—
Moo pHACHUR GopMy JuMHME TOKa, OOMAA XapakTep TeUeHNnd, BUXpe-
0o lone, xapaxkrep nedopmaunmi MOTOKE.

16 OllpeJieTuTs PacxXon XKUIKOCTH 4epe3 Tpydy.
e |-, BuscHuTH pexum TedeHma Macia MU-20 B TpyGe XpyrJjoro cege-
— L « 20 wm) ¥ BO3IyXa B KaHaje NPAMOYTONBHOTO CEYeHWA
. axlf H0xI00 MMZ) Op¥ 3alaHHOM pacxoje Q , Temieparype
mw I 90°C u napnennu posmyxa P = 0,I5 Mia.
HYD Onpeneadtsh Kos{puiuedT TANPaBINIECKOT0 TPEHUA U KacaTelNbHHE

Monpmonna y cransHHX CTEHOK TPYOH M KaHana.
e3 .
aer Hapuanrt I 2 3 4 5 6 % 8 9 0

( . /e 10| 4jI4| 8|20 |I2] 6 I8 |22 |16
i-z" -
‘W |4, BuspuTh nManasor cropocTeil, B KOTOPOM XapakrTepHCTHKa
; booryinoi rpyorn ( -30m0d ), BUpaRAWEA 3aBUCUMOCTE HOTEPL LaE-
, GHWIe O cpenHel CKOpoCcTH, umeeT JMHEHHWH XapakTep Npy TeueHHN
S Bonn AMP-T0 ( T = 30%0).
a7







