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YKA3AHUSA O IOPSJKE BBITOJIHEHMS
KOHTPOJIBHBIX PABOT

Jlannsie - METOAMYECKHE YKA3aHUs ABISIOTCH  NOTHICCKEM
npopokenuem  «Meromdeckux  vkazagmit M cxeM  3agammil X
KOHTPOJILHEIM paboTam AJg CTY/IeHTOB-3209HUKOBY (1 Yacts), mosToMy
HyMEpaumd 3a4a4d B HACTOMIKX METOMWISCKIX YKA3aHUIX HAYMHACTCS
¢ HOMEpa 8.

B rnpouecce wmayHeHWs BTOPOM YaCTH Xypca CONPOTHBICHHS
MATEPUAIOB CTYACHTH 3a09HOrD Qaxyisrera cnenmansuoctu HIC
BBLIIONHSIOT J(BE KOHIpONBHbiC pabotsl. Tperes kouTponsHas pabora
BKIOuaeT B ceba 3axaum 8,9,10, gersepras-11,12.

Hexopaeie Nadnaple A9 BHITOIHEHHS paboThl KX CTYHeHT
BBITUCHIBAST U3 TAOIMI{ B COOTBETCTBMH CO CBOMM yueOHBIM mhpom,
T.€. [0 TpeM HocHeNHuM IxdpaM HOMepa 3aueTHON  KHMKKH.
Hanpumep, ecns xHomep 3aderHod xmepxxu 99123, ro mepras rmdpa
riraépa 1, sropas-2, tperss-3.

lpu pemresum 3anad  HEAB3  AOMycKaTh HC@pC)KHO(‘TB B
H3NOKEeHNH MaTeprana ¥ ero opopmaeaun. U'paduxy (3mopst) JOJDKHA
BBIIOJIHATHCS TIHATENBHO 1 ¢ coOmoneHueM Maciraba.

[onyums KOBETpOIBHYIO padoTy © peugHsHel, crynedt obg3au
BHECTH BCE WCHPARICHUS ¥ KOTIOJHEHUS, COOTBETCTRYIOMINE YKA3AHUAM
mpenonasareis. Eom paGora He 3a4TeHa, To 11ocie ee uenpasieHus (Ha
OTHE/BHBIX JIMCTAX ) CIeAYeT PEACTaBUTE TIOJHOCTRIO BCIO pabory Juid
MOBTOPHOTO PEHCH3MPOBAHMSL.

Kontponsras padora, BHNOJHEHHAS HE IO CBOEMY wUdpy, HE
3a4ETHIBACTCH M BO3RpAIIACTCs CTYACHTY $e3 ee IPOBEepKY.



BHEIEHTPEHHOE CXXATHE

3anaqa 8. Ha cron€ 3aasu0T0 TONEPSYHOTO CEYSHMA B TOUKE A BEpXHErD TOpUa
nefiCTBYET BHEUCHTPSHHO TPHIIOKEHHAs CXUMAIOIIAS FponoibHas cuia P=150xH
(puc.1).

Tpebyerca:

1.
2.

2

CripepenuTsh HONOKSHAC [EHTPA THKECTH.
[lorasars FONOMEHES THABHBX HECHTPATBHEBIX OCCH HBEPIMH ¥ RLIYHCINTS
3BATUCHBC FIABHKY MOMEHTOB | KBa/IPATOR DIABHBIX PA/ULyCOB HMHEPIIHH COUICHA.

. Hafiru ponowenue mysesoll THHAN U IOKA3aTE £€ HA CXEME CCHEHNA ¢ YKAZAHUEM

OTDE3KOB, OTCEKAOMBIX Ha OCHK KOOPIMHAT.

Onpenenyrrs vaubonpume (PaCTATHBIIONINES U CHKUMAIONINE ) HANDHKCHAS B
HOIEPEYHOM COYCHHH ¥ HOCTPOUTS SIN0PY HANPMKeHAHR.

[octpouts S4p0 CeueHya H YKA3aTh KOOPHMBATE 10 XADAKTEPHELN TOUCK.

Hexonasie pasuse s3saTs 13 tabn. 1

Tabnwoa 1
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1 20 l 50 1 1
2 25 2 55 2 2
3 30 3 60 3 3
4 40 4 65 4 4
5 20 5 70 5 5
6 25 6 50 6 6
7 30 7 55 7 7
8 40 8 60 8 8
g 20 9 65 9 1 9
0 25 0 70 0 0
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KPYUYEHME C M3I'HEOM

3anava 9. Ha puc. 2 m3obpakeHa B aKCOHOMETPHM OCh JIOMAHOTO  CTEPKHS

KPYTIIOrO HONEPETHOro CEUSHIH, PACTIONMKEHHAS B TOPH3OHTATREON IOCKOCTH K

UMEFOINAs MPAMBIE YTUEl B Toukax A u B. Ha crepikens nelicTByer BepTuXanpuas

HArpy3Ka.

Tpebyetoa:

1. ToctpomTs OTASIBHO (35 aKCOHOMETPRY) STHOPH M3TUOACHMX B KPYTALIAX
MOMEHTOR,

2. YCTagOBHTE ONACHOE CSHCHME ¥ HalTH I8 Hero PaCYeTHEIN MOMEHT 110 TPeThei
TEOPHH IPOIHOCTH.

Uexonnpie ganssie p3srsh 13 Tabn.2

Tabrva 2.
g 2 1 . o
Iz g 27 %
o) e g g o
1 1,1 1 1,0 1 1
2 1.2 2 0.9 2 2
3 1,3 3 0,8 3 3
4 1,4 4 0,7 4 4
5 1.5 5 0,6 5 5
6 0.6 6 15 6 6
7 0.7 7 1.4 7 7
3 0.8 8 1,3 3 8
9 0.9 g 1.2 9 9
0 1.0 0 1.1 0 0

Puc. 2



KOCOHU U3I'vbB

3anauga 10. Cramsaan Ganka AB 1paMOyroNsHOTO TONEPEYHOIO CCYEHNS, {pric.3)
HarpyxeHa cunamu Py 8 Pa, HATIPaBISHHBIMH 10 [IABHRM HEHTPAIbERIM OCAM
HONEPEUHOI0 CEHUCHMA, ‘

Tpebyeres:

1

2

3

2

4

- Hoctpowrss smopst wsrmbaommmx MomenTos My # My B [IIaBHBIX IIGCKOCTAY
HHEPIKH ¥ YCTEHCBHTH NOMOKEHHE ONACHOTD CEUCHHUA.

Topobpats pasMeps! nouepedHOro ceueHus b i b Py pacueTHOM
conpotysnenng R=200Mlla. '

Onpenenurs HONOKEHNE HYJICBOH JIMHKEY B ONIACHOM CEUERMHM BANKY U I0CTPONTS
HJL% STOTO CEHSHIA MOPY HOPMANDHELX HANDSKEHAH,

. Haitta 3nawersie TOMHOTO HPOTHDA ¥ YKa3aTh €70 HANpaBIieHHne;

a) Hna xosconpaery, SAN0K- B CEDEIMES 610 IIIHHEL,
b) Hna Ganox ua i8yx OHOPAx- B CPEIMHE IIPONETA.

Hexopssie nannsie Sepyres 3 Tabn. 3

Tadmuua 3
- ]
= g g - )
= & g <
58 1P, P, 5 & / h/ g 2 % =
m )
LR K el 278 3
= m = 55
1 10101 1 3.0 1.1 1 b
2 1.2 102 2 32 1,2 2 2
3 i3 103 3 3,6 1,3 3 3
4 14 04 4 3.8 1.4 4 4
5 15 (05 5 4,0 1.5 5 5
5 16 106 6 4.4 6 | 6 6
7 17107 7 4.8 1.7 7 7
8 1.8 108 8 5.0 18 8 8
9 1.9 109 9 52 1.9 9 9
0 20 110 0 5.6 2.0 6“0
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YCTOWUMBOCTE

3apaua 11. s croixu JBYTaBpOBOrO IONEPEIHOTO CENEHH, O/IMHAKOBO R axper-
9 as 3 v
JIeHIOH B 0GCHX [UIOCKOCTAX IEHTPANIBHO CIKaTOH Criod P 110 3a0aHHOM CXgye

(puc.4.a).
Tpebyercs: :

1. Onmpenenuts rpy30noaseM=0¢Ts P CTORKH U3 ABYyTABpa.

2

Hcxonmere nanasie 83316 13 1abm 4

Tabmma 4
<] N
g 5B | Eooisis
Szt Tz | | 5 |Ezilaig
=S a8 & & S8l g8

kS i 85 M = RES|EA
@ E 585 o, 8 = B 5 ol 2 §
g & g g2l Jg 8
= g m - e q§

1 1 1 2.6 27 1 1

2 p/ 2 2.8 30 2 2

3 3 3 3,0 33 3 3

4 4 4 32 36 4 2

5 1 5 34 40 5 1

6 2 6 3.6 45 6 2

7 3 7 3,8 27 7 3

8 4 8 4,0 30 8 1

9 1 9 42 50 9 2

0 2 0 4.4 55 0 3
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2. [t naliieno Ipy30OAheMHOCTH B IEJIAX JIyTHIET0 HCIIONB30BANHA Ay repgana

3aMEHHTE J8yTasp D0llee PALMOHATBHBIM CEUSHUEM U3 JBYX ABYTABPOB ;oo ABYX
HIBEIIOPOB, COCMMHEHHLIX IIANKAMA Ha ceapke (puc.4,0), nonobparts Ly moporo
BAPUAHTA CEYEHHE, CPABHUTH €TI0 XIO IUIONIAM ¢ IEPBOHAYAIBHEIM. PaCysrnoe co-
npoTyBIcHNE Marepuana R=200 MIia,
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YIAPHAS HAI'PY3KA

Zanawa 12. Ha peyrasposyio 6anky, cBo0oHO JSKALYIO Ha JBYX MKECTKHX OIopax,

¢ BeicOTHL h magaer rpy3 Q (puc.5).

Tpebyeres:

1. Haitta Hanbonsuice HOPMaRHOE HalpshKeHue B barke.

2. Pemuth aHanorguHyio 3anady Opy YOIOBYH, 9T0 NMPABast OlI0Da 3aMeHeHa
SPYKMHOR, TORATIMBOCTS KOTOPOH (1.e. ocanka or rpysa | i) parsa o

Wexopmpie jausgeie 8341s w3 1abn.5,

Tabmuia 5
[ } ]
R . =¥ H s < ’
o ]
=& 0 o | n | EE | B |BEEZ| B | oM
E | SE | E |255 = o
& W | |l | 107w | S = |52l 3
ft . o S’ . »e
= % . [ae] e ]
1 2.1 L1 3 1 20 1 1 21
2 2.2 1.2 4 2 22 2 2 22
3 2.3 03 5 3 24 3 3 23
4 2.4 04 6 4 27 4 4 24
5 2.5 0,5 7 5 30 5 5 25
6 2.6 0,6 8 6 .33 6 6 26
7 2.7 0,7 5 7 36 7 7 27
8 2,8 0.8 10 8 2 8 2 28
9 2.9 0,9 11 9 24 9 9 29
0 30 4 L0 12 0 27 0 0 30
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Upmmepst pacdeToB

lpumep pacuera (3axa4a 8). Ha crond 3a{aHHOro DONEPETHOIO CEHEeHES
(a=6=0,4m) 8 To4xe A BepxHero Topua neficTByeT IpooaEHas cuta P=1 SOKH
(puc.B,a).

Tpebyercs: 1) ortpefeNuTh MONOXKEHIE IEHTPA TDKECTH U HOKA3ATE [TOJOXKE-
Hue MIaBEBIX JeHTPANBHBIX OCell HHEPUUY; 2) BEIYUCIUTE 3HAUCHES ITIABHBIX MO-
MEHTOB U KBa/[PATOE MIABHBIX PaJHYCOB UHEPIHHY Ceuerus; 3) HalTH HOJONKEHY e
HyneBol AMHAY, 4)oupeendrs HaubOIbIIHe (PacTATHBAIOIIME U CHHUMAIOTIHE)
HANPDKEHHSA W ITOCTPONTE IIOPY HANPSUKEHNMIT, 5) DOCTPOUTE AP0 CEHSHUS,
Pemenue
1. OmpeznenaTs MONOKEHNEE LEHTPS TIOKECTY H IIOKAZATE TIOJOMEHNE ITIABHEIX

eHTPATRHeLX ocel uHepnmu. Tak Kax Honepeunoe ceqenue (prc.6,a) HMeer
OHHY OCh CHMMETPHH ,, TO, €CTSCTREHHO, IIEHTP TAKECTY INIOLIEAN PacIIoNo-
MKeH Ha 5To# ocH, x,=0. Croxeyro urypy pazofbem ga npocThie, B JaHHOM
city4yae Ha IpSMOYTONBHHMKA. bepeM BClIoMoTaTelbHYIO OCh X, , IPOXOISIYIO
9epes HENTp TKECTH HIKHEro IpaMoyronshuxa (puc.§,a). CraTuyeckuit Mo-
MEHT IIOIHaIM OTHOCHTENLHO 3ToH ocn Oy et

S, =a-26(6+=)=04-08-(0,4+02)= 0,1924°,
Inomans ceyenws
F=3a-¢+a-26=12-04+04-0,8=08u%
PaccTosHEe [eHTPa TSKECTH 0T BCIOMOIATENBHOM 0CH X,

). _Sn 0192 024
F 08
Bropas rnapHas [eHTpansHas 0ch X, IPOXOMHT Yepes HeHTp THKECTH ceve-
nust C nepnegankysspro oc ¥, (puc.6,a).
2. BLIY9MciuTs 3HAYSHAY IIABHEX MOMEGHTOR M KBAJPATOB IISBHBIX PaAHYCOB
HHEPLHH. MOMEHTR HHEPIHH ONpeenseM 10 HopMyiam:

Ty, =Jx +Jy =0,0340+0,0586=0,0926x"

3a- \ -
Tk =y valf ==k -y, 3as =
“*te 1 12
3

SBROR L o4y 12-04 20,0340k "

s ¢ 2 2 )
S =g eair, TR0 ey ade

X, Xa s 12

O 4 0 8

2T (0.6-0,24)7-04-0,8=0,0586m".

. er(f)a')} 260> 0,4-127  08.04°

=gl gt =2 P = T =0,0619x"

y, Ty
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Boraucagem Kparpatl INaBHLIX PAIRYCOB UHEPLHH.

., Jx, 0,0926

il o= te = 2700 0 116m2.
g 0,8
Jy
2 =t 008 b
© F 08

3. Hafiti nonoxesuse HyaeBo# JHHKH.
Qtpesky, orcexaeMsle HyAeB0M JIMHAEH Ha ITABHRIX IEHTPATHHEBIX 0K wHEp-
L4H, OUPEOe/IoTCS 1o (bOpMyJIaM'

Z

xg =t o OOTTA 387,
)Cp [
ix. 0116

Vo == el = (0,153 M,
v, 0,76

FRe xp = 0,54=05-04 = 0,28 u ¥Yp = 2,58 -V, = :2,5-0,4-0,24=0 76_};1-1{00}}
HHHATHL TOUKH IPRITOXKCHEA cuitbl P (touxa A puc.b,a). OTnomus oTpeawy XpH
Vg > COOTBETCTBEHHO, H& OCSX X, U Y, ¥ NPOBEAY YePes3 X KOHLB! HPSNyL0, o-
Jy9BM HYTIGRYIO JIMHHMIC CEUEHHA, 1.8, IFeOMeTPHYECKOe MECTO TOHEK, I'fe Hop-
MATIBHAIE HAOPMKESHN pasHe! Hymo (o = 0) (pnc.s,a).

4. Omnpenemuts Banbonsmye (pactaArHBaoIIMe ¥ CRKUMAIOLIHE) HATIPSSKEHHS 1
TIOCTPOHTE BIOPY HOPMATLHEX HanpskeHHd. Touka A,KOOpAHHATET xoTopOit
xy=02mu y,=070m, nanGoliee yIaNeHd OT HyFeBON IHHAN B Cyxarol 30~

© CeYCHEY, O3TOMY HaubOoIbIIAe CKUMAIOINNE HAPSDKEHHS BOSHYKAIOT B
Hell 1 OIpeneIIoTes o GopMyIe:

UA:__—N_.%; 1+.‘}_}_‘/)2~}/4.+E£;)iiji:_~§.q£>l 076 O76+02 OJ~ ::——-1")!9}(;‘{/
AT T osl T olle 00774 /s

HauSonpime pacTAryBasoIye HAMPSKEHAT BO3HKKAIOT B ToUKe B, uMeomeit ko-
opruHaTel Xp = —0,6m H Y, =-0,44m

150 }'i L 0.76:(-044)  0.2:(-06) ]

—d
Ho monyqeHabM 3HaYCHAIM O ) B 05 CTPOUM 3THOPY HODMATBHBIX HATIDSKSHHU
{prec.6,2).
5. TocTpouTE AOpO CeYeHusL :
L1 TOCTPOGHHKS AIpa CeHeHUs PACCMOTPHM H&ThIPEe NONMKeHHA KatatepHok
K xontypy cegerus I-I, 111, (=TT, IV-TV (pre.6,6). Otpesku, oTcexaensre
xacatenpHOH 1-I Ha ocsx xoopamHar, paBEsl:
Xy =005 Yo = 0,76
Koopauuarsi rpapuyrol TouKy | a/ipa cedenns oupejensiores tno Gopiyan:

0,0774 iy 0116
A O’ Yp = e
[e.0]

Fya

=643KkH/
08| 0.116 oot | TP

Kacarermpnas [I-11 QTCEKAET OTPE3KH Xgy = 0,583 yg, =1,16m.
CooTBeTCTREHHO, KOOPAHHEATE MPAHMIHON TOUKH 2:

;2

Iy 0,0774 i X, 0116

Xpy =t m e = 01330y, = o= =-0,1m

Xo2 0358 Yoo I 16
Kacarensnas HI-II otceraeT oTpeska xg; = 0,64; yo; = .
Koopaunare! rpasmgaoi Touky 3:

i, 00774 i, _ 0116

7 ; X,
Xpy = m e = 0] 2005 Yy =S = — s = (),
x63 0,6 Yo 0
Kacaremsnas IV-1IV OTCEKAET OTPEIRH Xy, =0, o, =—0,44m.
Koopzuaars! rpaHugHOR To4KH 4:
B, 00774 i, 0116
f, X, ,
e = e 2 = ) gy = e m e = 0,264,
X4 o0 Yoo 044

KoopauHaTh TPAHKYHEIX TOYEK BTOPOH HOJOBHHE! AIpa CEYCHUS MOXHO HE OUpe-
NETYTE, T.K. CCYeHue CTOon0a CHMMETPIYHO OTHOCHTEIbHO OCH y,. Y YHThIBas

Xpa =

370, UL ¥acateNbhsix V-V, VI-VI koopauHats! rpadudHex TO9eK 5 1 6 Gynyr:
xps = 002005 yps =07 xpe =013305 y,o =0l
Coenusus nocneopatensso To9xy 1,2,3,4,5 H 6 IpaMEIMH, TOTYYUM SAPO pac-
cMarpuraemoro cedsns (puc.6,6).
Upuwmep pacuera (3a729a 9). Jan HpoCTpasCTREHNEI KOHCONBHELH CTEPKEND C
AOMarEME OUEPTAHHAMY OCEROH JHMHHY, HATPYXEHHBIH BEPTHKAILHOR cocpeio-
rouennoli cunoll P = gl w paBEOMSPHO pacipeedeHHOR Harpy3kol ¢ (puc. 7,2).

Tpebyerca: 1)IocTpouTs OTEEILHO (8 AKCOHOMETPHH) SITIOPBI HArubaromisX
M n xpyrsmpx M, MOMEHTOB; 2} YCT2HOBUTS ONIACHOE CeYCHHME X HAHTH JUIR 48~
1o pacueTHbI MOMEHT IT0 TPEThel TeOPHH IPOYHOCTIL

Pemenue » :

1. IocrpouTs OTHENBHO B aKCOHOMETPHH 310pHl M, M,

Jlomanniit creprrens guMeet Tpy ygactka CB, BA, AJl (puc7.6).
Tlpu 710M, FIOCTE pacceyeHns CTepIKHS Ha JIBe HacTH,0yLeM pacCMarpyUBaTh Pas-
HOBECHE OCTABINEHCS MACTH, HE CBA3SAHNOH ¢ 3aeKol (Frodr u3bexars npeasa-
PUTSIBHOTO ONPEACHCHES ONOPHEIX Deakuuil). BHyTpeHnue cunopsie HaKIopst
MOWHO DACCMATPHBATE KAK PEAKLUH, RelCTBYIOUAE B CEUSHUH HA OCTABIIYIOCH
YaCTE CO CTOPOHEI OTOPOIIEHRON YaCTH, MOITOMY HPOLECe OIPEASIeHNA IBYX Be

‘nwamH M, A moxeT ORITE CBEHCH K M3BECTHOMY NPOLECCY ONPEASTEHUS OHOp-

HBIX PEaKiMHi.

Crenyer oTMeTHTD, YTO DU ONPEeJISISHNE ONOPHBIX PeaKIMi MX HanpaBleHue
MOMKHO YEAGATE TPOUZROMBHC, 8 33TCM H3 DeileHNs yPaBHEHHS DABHOBECHS 6yneT
ACHO, Xax 8 JeHcTBUTCHBHOCTH ACHCTRY ST POSKUUAT €CITH PE3YNBTAT HOLOKUTEN
HETH, TO peakius JeHCTBYET HMEHHC TaK, Kak MU TIPSABAPUTENBHC YKA3ANH, SCITH

orpriar LTBHBH/’; O H 30(‘()r"\)l
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Llpy nocTpoeHUU TP OyaeM PYKOBOJCTBOBATECS CIEIYIOIHME IPaBUIaMu:

- Op/IMHATHI IFOPE M | GyHeM OTKIIaXbIBATE NePISHIHKYTAPHO OCH CTepX-
HS CO CTOPOHbI PACTSHYTOO BOJIOKHE,;
- KpyTSImil MOMEHT M | CHpTaeTcs IONOKUTENsHBIM, €ClH IIPH B3TIIAJe Ha

CedeHNe CO CTOPOHE! BHCUIHEH HOpMAlH OH BH/JEH BpallAoIMM CTEPKEHD
10 X0y GaCOBOH CTPEIKH. :

Yuactox CB (0 £ £, £1,27),
Ocrapurascs gacts m3obpakesa ga puc.7,8. B Ledipe ceqenus noMeacm
cuctemy xoopauaar. Ocy X ¥ y cOBIaRAIOT C HAUPABIEHUEM ITIABHEX OCeH

VHEPIUE CeUEHHS, ToKa3anHex Ha prc.7,6. CocTapnseM YpaBHeHUs PABHORE-
CIL:

ZM =0, M, +q7, % e M =T
Z, =0, M, (0)=0; Z, =0,6], M (061)___“5__',:*

| .
2, =121, m, a0 =- L2 o,

L

Jnst onpenenenus M, mokaxem ero Tax, 4roGsi IPH B3TVIAJIE Ha CEUCHUE OH
GBI BUAEH BPAINAIOIINM CTeIKEHE 110 9aCOBOH CTPEeJIKE, ¥ COCTaBHUM ypaBHe-
Hue pasHoBecus (pue.7, B): ‘

Zmz =0; M, =0,

Vuacrox AB (0<Z, <L),
Ocrapiuasics 4acts u3obpaxeda Ha puc.7,r. B [eHTPe CeueHHs NOMELIAeM CHCTe-
My koopausatr. OCH X ¥ y COBIAIATOT C HANIP2BIEHBEM TJIaBHBIX OCCH UBCPLMY

CedenyIs, TOKA3aHHkIX Ha puc.7,0. Tpouece onpeneneH s BHYTPEHHIK CHIOBEIX
{AKTOPOB HA HTOM YUYACTKE TAKOM e, KaK U Ha IIpeABLIyIUeM.

CocrapiseM ypaBHCHUA PaBHOBECH!
SM, =00 M, +q-120 2, =0, M, =-12q]- Z,;

Z,=0, M (0)=0; Z, =11, M}.(LIZ‘) =-1,32¢77.
Sim, =00 M, + g 120061 =0; M, =-0,72¢g!"

yaacTok A {02, <1),

Ocragmascs yacts u3o6paxkena na puc.7,1. B UeHTpe CeYeHMs IOMELEeM CACTe-
My xoopauHat. OcH X U y COBIIRJIAIOT C HANPARIEHHEM IVIABHLIX OCedl HHepImn

-CeYUeHH, IOKA3aHHBIX Ha puc.7,0.

CocrasnsieM ypaBHEHHUS PEBHOBECH:
DM, =0; M, +q- L2006l + Z,) - gl - Z, =0
M, =-g- 121(061+Z Y+ql-Z,,
Zy =0, M, (0)=-0,72¢!"; Z, =1, M_(I)=-0 9?gz?
Dim, =0, M, ~q-120-11=0; M, =1324/".
CTpoym oTHeNbHO B a.kcoxmmﬂp% antops! wsrubaromux M, (pucd,a) u Kpyrs-
wwx M, (prc.8,6) MOMEHTOB IUI% BCEX YYACTKOB KOHCOIBHOTO CTEPKHS.
2. YCTaHOBHTE ONACHOE CeEHHUE W HANTH /I HElo PACUETHBRIA MOMEHT UG

TpeTEel TEOPHH MIPOYHOCTH.
Mo smopam M, u M, ycraHapnmeaeM, Y10 OMACHBIM ABJIZETCA CEHEHUE,

Becxoneyno dnmskoe x rouxe [ Jyis Kpyraoro cederus pacueTHEH MOMENT o
TpeTsell Teopun Hpoqﬁocru Ha,XOLIHTCﬂ 1o daopwxyne

Hpumep pacuera (3anaua 10). Cransuan Sanka AB TPSMOYTONLHOTO. CEUSHA,
{puc.9,a) HarpyxeHa cuiamy P, 1 P;.

Tpebyercs: 1)IocTpouTs SMIOPH! M3rubatomux Momertos M, 1 M , B Imas-

HEIX IUIOCKOCTAX MHEPUMH ¥ YCTAHOBHTE [10JIOKEHHIE OaCHOIO CEUSHHUS,
2ymonobpars pasMeps] NONEPEYHOI0 ceueH s h i B IPH pacYeTHOM CONpOTHEIE-
gun R=200Ml1a; 3) onpenennts HON0XKeHHE HyTeBOH JIMHAA B ONACHOM CEYCHHY
GarKy ¥ HOCTPOUTD JUIs CEYSHMS SIIOpY HOPMANBHEIX HAIPsKeHH; 4) Haifty 2na-

Yenue NONHOro Iporuda H yKa3aTh ero HarpaBneHue.

Viexonnsie gauupe: Py =3xH; Py =l hle=18; [ =4m.

Pemenne
1. locTpouts 31mops! HArKOAIGLINN MOMEHTOB B INIABHEIX [IOCKOCTAX HHEp-
UW¥ ¥ YCTAHOBUTE TIONOXEHHE OIACHOTO CEICHHMA,

Bruny CUMMETPHYHOCTH ceteHns Ganky OTHOCUTENbHO ocelt x 1 y {puc.d,a),
MOXHO Cle/TaTh BEIBOJ, 9TO 5T OCH-1HaBEbie. JINs HoCTpoeHus SIIop U3rudaro-
WX MOMEHTOB, UCTTONB3YS (PUHLIII HE38BVCAMOCTH JeHCTBMS CHIL, NPeCTaBAM
kK0CoH Harub Kaxk usrub B HBYX MEABHBIX LSHTPAIBHBIX JUIOCKOCTAX HHEpIHHR Opy-
ca {puc.9.6). Onpesesivis ONOPHBIE PEAKUHH, COCTABAM AHATATHIECKAE BHIPAXC-
HHS M3THOAROUIMX MOMEHTOB A BRIYHCINM MX 3HAYEHUS B XapakTePHBIX CCUEHUAX,
Foctporm smope: marubaromux MomesrTos M w M v {prc.§.8,1), OTKIIAIBISAN

OPUHHEATH CO CTOPOHL! PACTHHYTHIX BOJIOKOH.
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A Cpasrusas opjmHatsl omiop M, u M y» AGTIAEM BBIBOJ, 9TO OIIACHBIMU MO-

ryT 6pits ceverns C wmn [, T.K. B HYX OPEATONOKUTENbHO BOSHUKAKT HAXGOTb-

. H B { LIHE [0 BENHIKHS H3rrbarontye MOMeRTSL Jli1s Toro, urobs: YCTAHOBHTh,KAKOE U3
¥ Pe=1k o =X HHX ABNAETCS HanbOoIes ONACHEIM, Hy KHO BRYHCTHTS BOSHAKAIONMNE B CEHCHUSX
C D 7 ' C u J] Haubostblike HOPMAIIBHbIE HANPSKEHYS ¥ CPABHHTE HX.

| 2. ITonGepem pasMeps! HONEPETHOIO CedeHys /1 1l 6 TIPH PACYSTHOM COMpPO-
] :
|

L/ 2=Pm ,t/4:MmL/%:1Q

Tusnenny R = 200MITa =200 -10° KH/.M2

i | 4 . MaxkcrmManbHoe HOPMAJBHOS HALIPKKCHEE 6}’116'1‘ B OI{HOM W3 YIJIOB [IPAMO-
/ ~J @) -
y >\ e e = YTOJIBHHUKE Y OIIPCALIIISTCS 10 d)opmyne

. P1=3KH / | M, M i[

W,
MR AC TR,

y X ¥

S

nN2

B
N HO IS TPSIMOYTOIBEOIO CEYSHUS Fe A
C /7%?77 L _ AR TP 8 v, .’
7 1 1 ]’l N
oM P I’Y‘ = TOT/Ia G.Max *VI‘;(M +— My) S .R,
,,,,, —1 = b
A\/—:QKH By=10KH 5 ff’h_
“ v M +-M,
' STKY AR W, =—2%
o] I . | OTKYLL i 2
: o lﬁ' ‘ S Mx( b H MDY - ‘ MoMeHT conpoTHBIEH S cederis W, onpenessercs CaeayontuM o6pasom:
1 | 1 } l | Cegerme C: M, =3xH - m; M =051<H-M;
s ' 0,5 63
v, fj—‘—g—a- 195107 ’;
X B A Y 200-10
Bx=0 7F<H s M ) Cenenme [I: M, -151<H My M, =0,75¢H - m |
. 4 - 2 .
Ax=0,75xH | R Y g 15';_15 03754,425110*%.
200-1
—
C - D J; N <[> \M X CpaBnupas 5TH 3HAYCHHU, 32KI0YAEM ~ ONACHLIM sSBisercs ceuenne C. M3 ne-
T WX ro K Hallyiem pasmeps! Gankuy.
D — . 2 8 )
. PepFlH : W= 195107 wn S8 195 106
3m A Im _ T 6
A ; . Y |
OTKYJ4
WT‘T" . »
L 6 =3 ~1i’~;—£9~ =33.10%m, h=18-33-102=594.10"u
s ard s . . it y
. T 770] 30, g ot r) !
g‘ }3 3. OnpenesuTs TONOXEHIS HyIeBOH MMM B ONACHOM CEYEeHNY GAIKH W [10-
o CTPOHUTE JUIS 3TOTO CEUSHUs DITOPY HOPMalbHBIX HANpsOKCHH.
Haltiem nwonowenne synesol muaun 8 cegenny C rio dopmyile
- Js
g =igp - =~
J,
Puc.9 :



tgp onpeneruM o pacila, rae noxazano Hanpasienue M

M, 05
tgp=—t=2 0167,
M, T3 T

oM, aM:

X
JIst ApsIMOYTOIBHEXA HIBECTHO TAKIKE OTHOHIEHHE

J 2
tEe (ﬁJ =187 =324,
J, 8

Torfa tge = 0,167 - 3,24 = 0,54, oricyna o = 28,4°.

Hynesas nuaus npofer B TeX 4eTRePTIX HOLEPETHOrs CEHEHHR, B KOTOPBIX
H3TUOAIOIE MOMEHTEI OYIyT BH3BIBATE HOPMATLHEEC HAUPIKEHUS PA3HbIX 3HA-
koB. B maireM ciyuae 910 OyAeT mepsas B TpeThd GeTBepTH. [102ToMY, OTIIOKHB
Yroln @ = 28,4() OT OCH X IPOTHR XOJA Y8COBOM CTPEIKY, IPOBOFM HYIEBYIO JiH-
Huio (pucdQa) w 3axmouaem, 910 B Touke 4 GyiyT HMETs MECTO HarGOIbIIME O
JNOXKUTENbHEE, @ B TOUKe 2~ HauOOIbINHe OTPHUATSIILHEIC HOPMANEHEBIC HAIPIXKE-
HEA, T.K. 3TH TOYKY HanbOoJee YAANeHE! 0T HYTIEBOH JIHHUH.

Omnpenenyy ganpokenus B Toukax 4,2 ro dopmyne i
: M, M,
e T el I8
7 i
x ¥

Hpez(aapn'reﬂ.wo BRIMTHUCIIHM OCEBBIE MOMEHTEI HMHEDIHMH CEYCHHY 10 CACHYIO~
UM 32aRACHMOCTAM !

ok 33107 -(594-102 |
J, == 2 ’ =57,6 10" n*;
12 12
e’ 594.102-B3-107)
L o =178-10"% u*.
12 2

Touka 4:  x, =1,65-1072m; vy =297 107w ;

- >-2 - v _2
oy L3227 10‘ PRUSAA ]'g ~=200-10% ki [ u* = 200MTa |
57,6-1078 17,8107

, - - a2 .
rouka 2 x, =—1,65-107a; v, =-2,97 107 n ;

o 23 (=297 107%) L 05 (=165- 107%)
? 57,6-107 178107

) =-200-10% xH /s =-200Mlla.

Ornoxus B yrobrom mactrrabe NONYYSHESIC BEIHTHILL HAPLHKEHUH, 110~
CTPOMM 2MOpy Hanpsoxesud o (prcd,a).

4. Hajdity smauenue norsoro mporrba B cepeyune npoiera 0amxy ¥ ykasath
eT0 HaUpaBJeHHe.

Hosupii nporu® (HepeMeileHue UeHTpa TskectH cevenda C) BAYUCIBIEM 110
Gopmyne '




fc :\/fé + sz :

e 1, . f, , = IPOSKIRYE HONHOro Iporuba Ha IITABHEE OCH. DTH BEIUTHHb
MOMKHO OHPEACITUTE METONOM HaYallbHEIX MapameTpos. Hagano xooprusar no-
MECTHM Ha IeBOM KOHIE Oaiky B TO9KE A.

Hporu6 B rockocty xOz. Havamsasie IApaMeTPhL:

S =0i 65 #0,
Cocrasum BrIpazkerue poru6or £, (z) ¢ moMonisio YHUBEPCATLEOTO YPABHE-

HYA yapyro# maHau Gankn
o A.z2°  Pu(z-0,750)°
EJ,fo(2) = E]y(goz_,_%f,,. n _&*69’15)« ) (0

Bem‘mzﬂy 8, ONpeIeNuM M3 YCIOBHS, 410 npd £, (/) = - 0. HOA TARIAL B BhI-

paxenne {1} z=7= 45, nonyaum:
3 33 S . .
0= 51,0, 032574 +1(4~3) 6, = 6 115
6 6 24EJ, 24EJ, 24EJ

Oxonyarensaoe srpaxenne nporubos £, (z) Gyaer umers B
3 3
15z 4,z° N Pz - 0,75[2_, , 2)
24 6 6 ‘ -
Mot onpenenenus nporuba B cepeiaEe NPONETA HOACTABUM 7 = 0,5] = 2m B
BEIpaxedue (2) '

EJ, f(2)=

30 0.25-2° 12-15)
{51/)’/:5; ::%Z— ’ 562 +}£2‘ 1’5) =094kt - m°

Yuyureirag, aro £=2- 10® xH / miud , =178 1078 5%, TSIy aeM!

094 0,
P S ST
©EJ, 2.10°178-10°

Hporu6 s nnockoctst yOz . Havaneusie napaMerpel
Jy, =05 6, 0.
| Bripaxkenne L 1IPOIn6oR /(&) HOmydaeMm ¢ MOMONIBIO METO/IS HAYANBHBIX

HapaMeTpoR

EJX,‘(Z}~£J 8y -z 4+ — . 3)

Houcrapnas z =1 = 4 8 Buipaxenne (3) U yUUTBIBAS, 4TO B 104%¢ B 11poiih
PABECH HYJUO, HOIYH3eM YPABHCHUE LA OUpeeieHys §, :

EF 0, 4+ 3822 -ﬁo B, = -

OKOHYATEeNBEHO BBIPAKEHAE IS TIPOrHbOB f,(2) 6ynet umets ux:

JL52 3(z-2 ? ,

EJ.f,(z)=-3 -2 @)

6 6 :

Hns onpenenenus nporuba B cepeIiHe IpoNeTd IOJCTARNM z =

Rerpaenue (4):

05[=2m B

23
EJ f, =3 2+156 =—4icH - m°;

4 4
e e =) 0347,
T EJ, 2-108<57,6-10'8

OnpeneinM Bemmaiy Moay It BeKTOPa HOAHOI0 Iporuda
ﬁ:ﬁw%ﬁ+@Q%MY:QM%M
Hanpasienne sextopa nonsore upornba noxasano va puc 6. [pu atom
Yron B onpenennM 1o gopmyie
_ﬁc -0,0347
Iy O 0264
“ .
Tpmvep pacuera (3amaqa 11). Ui crofiky AByTABPOBOIO HONEPEHHOIO vede-
Hysl MEeHTPANBHO CRATOH cuiol £ 1o 3ajiannoi cxene (puc.if.a).
I'peByercs: 1)ompesenuts rpy30n0XpeMHOCTs P CTOMKY U3 ABYTABPE;
2)nono6pats cevenue CTOMKH M3 ABYX IUBEILIEPOB, COCNMHEHEBIX IIAHKAMHE Ha
Cpapxe (puc.i6).
Mearepuan croe - crans CT.3, pacdeTHOE CONPOTHBIEHHE
R= NMMazlouﬁm
Pemmenne :
1. Onpezenurts rpy3000L6eMHOCTR P CTOMKY U3 ,msyzaxspa
Iposepka yoroMIHBOCTH CXKATHIX CTEPXKHEl IPOH3BOARTCA o HopMyTe

Y131 p=-52,6".

o= £ <R,
oF
rae @ - Ko3QOUITKeHT YMEHBIEHH PACYETHOTO COUPOTHBISHUS NPY PacreTe
Ha oxarre ¥ spngercs GyHxnueld rubxoctr ctama A (oM. Tabamiy DpHIOHKEHEs) |
Yz copramenta [ OCT 8"“9-89 BEUIHCHIBaEM HEOOXOUMBIE JIaHHRIC /Ut BBY-

ey
“wn

Tagpa Ne30: F =46,5-107* i, =0,123a; i, = 0,0269m. Torna us topmyte! {5)
HMeem: S
P=gFR. ‘ . (6)

Jliist HAXOMTEHUS BENUUMHBL (0 HYIKHO 3HATS MaKCHMMBHV}O IHBKOCTE CTOW-

Ky, xoTopas Onpelensercs 12 GOPMYIIH |

vae [, -TipuReenyas iuHa croliry, [ = gl 3neck n- xospduguwent upuse-
AeHHON ATHOEL, 3aBAcHEi o7 cnocoba 3aKpEINeHRS KOHIOB CTORKH (JUid Bamere
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npumepa 4 =0,7), [ -Ha CTORKE; /y, ~MUHEMANBHBIL PAKYC KHSPLEY cede-
HMS CTOHKY (B AAHHOM CITyHae- Pajiiyc HHEPLHN OTHOCHTENbHO ocH y ). Takum
ofpazom,
_07-3
0,069
[Io Tabn.6 naxomam ¢ opu A =78, HHTEPIONUPYA A0 TPEThEro 3HaKa nocie
3ATATOMH:
npuA=70 - 9=081:
npuA=80 =075
Hoaromy mpu A =78
p=081-2812073 ¢ 0267
10
Honcrasnsda sHadenus F,puR » cbopMyny'(s) , TIOIY9UM [{OI1y CKAacMsle 3Ha-
HETHA ORUMAIOIIEH CHIIBI C TOYKM 3PEHMs YCTOHYHBOCTH PACCHMATPHBAEMOT CTOM-
5 ,

"

P=0,762-465-1G7-2-10% = 709xH.

HpenMyrnecTroM CTOHKY U3 IBY TABPA ABISHOTCS IPOCTOTA KOHCTPYKLAY 1 Ma-
JIBH TPYNOEMKOCTS H3FOTOBNICHNAS 1 MOHTAXA, HEAOCTATKOM ~HEPABHAN YCTON -
BOCTh B PAIHBIX IUTOCKOCTIX.

2. TlonBop cegeHns CTOMKH H3 ABYX IIBEAIEPOB.

Ipyu pacemOTpenry 3TOr0 BOIPOCa COCTABHOS CEICHHE CIENYET PACCMATPH-
BATEH KAK [EIRHOE,  TIOITOMY PECYCT NPUBEAEHHOH MEOKOCTH MOXHEO HE BAIION-
#srs. TIofop cOCTABROTO CeYeHus CTORKY GyAeM MpOH3BOMATE YTEM T1OCHCH0-
BRTCABHOTO HpUOmmKes . [T 5TOre 3aKaeMes TPOUIBOABHEIM 3HATEHNEM @ |,
1001paeM CEYEHHE H CONOCTARITEM BOBHUKAIONTHS B HeM HAIIPSIKEHNS ¢ pacyer-
HAIM COTPOTHRIEHNEM. DT1a ollepalius OpOM3BOANTCH B0 TEX HOp , TTOKA HANPAKS-
HME, BO3HHUKAIOEE B CTOMKe, OyIeT AOCTATOYHO BIMBKIM K PACHETHOMY COTPO-
THRIEHMO (OTKIIOBEHNUE He HOJIKHO IpeBhiuars + 5%).

Hpuamew ¢ = 0,5, V3 (6) Uripenenum tpebyemyio miomass F cedesus w3
ABYY BENAEpOB:

pazp -t 709

— e = 70,9107 % F =35,4-107" 0"
@R 0,5-2-10°
o FOCT 8240-89 nprmriMaem meesiep Ne27, T KOTOPOTO:

Fle=352-107" m%; i = 0109 i4 =0,0273m.

x
s oBecniedenus pasHOYCTORYMBOCTH CTONKY 13 ABYX LIBEJUIEPOB HYMKIO,
47088t rbKoCTE e OBlIa IPHMEPHO ORKHAKOBOH B 0fenx mirockosTsx. s npu-
HHTOTO CEYEHMS M3 JBYX [UBCILICPOR- OIPENEsUM MAKCHMANBHYIO IHOKOCTD
A= A 1”1 073 19,27.
fia  £2° 0,109
o vabrr. 6 HAXOTUM 3HAYEHME ¢ JUIS HOJNY9EHHOR rubKOCTH:
pu A =10 =099,

yervrr 4 oew Y - YO8



T d=1927:

99 ,
P=099~ 0 —1—00 % 9 27=0,712; F=2F,, =70,4-107 2>
OnpenenseM HAIPsHKEHHE B CTORKE . -
P 709 ) ) B}
Om e =141,5-10% xH/x* =141,5MITa < R.

PF 0,712-70,4.107
HelloHaIIPsDKEHNS COCTARINET

{200 141, 5

200 _

Heobxomgumo }-’MEHLMTHTE: cedenue crofin. [lpuMenm crolixy w3 wnennepon

MNe20 (F,, =234-1075

2. 100% = 29,3% > 5%.

. = 0,08072) . Oupenesmu rufkocTr:

SAENPY
0,0807
Io 1abn. & yist A = 26 HaxopuM: i
¢ = 0,948, u yautoiBa s, uto F =2F, =46,8-107 M, THOLYHHM:
709 3
e e = 159.8-10° kH /1 =1598MITa < R.
0 048 -46.8-107

Henoranpmkenue cocTaniser.
{200 -159,8)

2‘)0
Hpumenm croifiy u3 rusennepos Nel8 { £

-100% =20% .

=20,7-107 m?; i, =0,0724m),

we

rubrocTs KOTOpOfI OPAHFMMACT SHAYUSHME:

073
0,0724
Tlo tabo. & pag 4 =29 maxopum: @ =0,942; F =414~ 10742 ;
708
G 199 I818-10° kH/m =181.8MITa < R

0,042-41,4-10°%
Henonanpsikerye cocrasiger

.
(200~ 1;—1-@ 100% =9,1% > 5% .

L

T s -4 2. . SN P
Tpumewm crofixy w3 mmpemsepos Nei6 (F  =1812-107 m"; {, = 0.0642m), rul-
KOCTE IIPHHUMEET 3HAYRH RS

., 0,73
A= = 32 71,
0, 0642

2

Tlo tafin. 6 g A =32,71 maxopum: ¢ =0,934; F =36,2-10 - Mo

709 : ) ,
& = e = 2098107 kH 1 = 209,8M/la
093436210

Tlepenanpskerue COCTABHT

2098 - 200
( ~—-2*0—0—~—) -100% = 4,9% < 5%, w10 KOIYCTHMO.

OxoHvaTeAbHO NPHHUMAEM CTORKY U3 [BYX mBeJmepOB Nel6, Uz copTaMeHTa
['OCT 8240-89 srinuceiBaeM HeoOXOUMBIE JAHHEIE ; =747-107% y*

=633-10"% " 2, =0,018m, b= 0,161, 8 =0,064m.

MomenT HHESPIHE TOIIePeYHOr0 CeUeHMSI CTORKE U3 IBYX UIBEJUIEPOB OTHOCH-
TEIBHO 0cH X1 J, = 2J . MOMCHT HHSPUHH COCTABHOTO CEYCHUA OTHOCHTENLHD
OCH Y MOKHO M3MEHSATH, COMMEKas Uiy YA/ IHBEICPEl ONHE OTHOCHTEILHO
apyroro. Onpenenum PaccTosSHIE MEHIY HIBEIUIEDAME K3 YCIIOBUS, UTO
J'y =127, . Vi3 prc.6,6 uMeeM ¢ = a -+ 2z, I a-pacCTosHue Mexy cobersen-

HEIMH OCSIMH ¥ KaXJoT0 B3 Hire/uepos. Torga:

24+ F,, - 0,25a")=1,2-2J,

127" =T 12747633
025F, | 025-181
MoHT@xHoe paccTOAHKE MeXY iBennepamu GyeT ¢ =a + 2z, =
=0,1357+2-0,018 =0,1717m, opurrmvaeM ¢ =0,172n. CpasuuBas cesenre u3
JABYX HiBeJUIe}')OB C 34NaHHbLIM ﬁByTaBpOBB]M, BUAMM, 1TO THIONIANE 3a0aHHOTO Ce~

107 =0,1357m.

qerms coctaraget 46,5107 m? | a nonyueHHOro B3 IBYX MBEILIEPOR -
36,2 - 107 2*. Taxum 06pazoM, pacxol METAIA Ha CTOHKY U3 JIBYX IHBEILIEPOB
(6e3 yuera MeTanNa Ha COSIHHUTENRHETE TUAHKY) ByneT Meusme 8'46,5/36,2=
=1,28 pasa.

OHaKo KOHCTPYKLEI CTORKM B3 [[BYX [IBEITICPOB TPY/IHES B U3TCTORICHHH
10 CPABHEHHIO €O CTOMKOR U3 IBYTaBpa. DKOHOMHYECKOE NPeUMYIECTBO TOK00-
PaHHOIO CeYSHEA CTOMKH, COCTONIEH U3 JABYX IIBEIUIEPOR, 110 CPABHEHMIO C J{BY-
TaBPOM, 00BICHIETCH G0llee PAITMOHANLHEIM PACTIPEIIEIEHKEM e6 H3THOHBIX JKECT-
roctell B o8 pazHYBBIX HAMPABNCHHUAX . DTO HPHBOIMT ¥ BLIPABHHBAHMIC 3HAYE-
1Y MOMEHTOB HHEPUHH OTHOCHTENHHO TMABHBIX HEHTPANLHEIX OCel uHepUHy ce-
GEHHA V,TeM CaMbIM, K PABHOYCTOHIHBOCTH CTOAKY B YKA3aHHBIX HAIPABICHEIX,

0 IONCKEHKE IBILICTCA BOXHLIM 0DCTOSTENBCTBOM AL paspaboroK OnTH-
MATRHBIX KOHCTPYKTHRHEIX PeeH i ¢ NO3NIUM YeTORIHBOCTH,

{Tpumep pacuera (3amada 12). Ha nyTasporyto 6aiky, cBOOOKHO ASKALLYIO
€3 JIBYX HKEeCTKHXK OlIOpax, ¢ BRICOTH 4 manaeT rpy3 O (puc. f2a).

Ipebyercs: 1) najiri HauGonbilice HOPMalbHOS HApKeHHe B Oanke; 2) pe-
TERTS SHANGTHMIIYIO 3885y [IPY YCIOBHH, 4TO IPABas 0IIopa 3aMEHEHA DY X -
HOH, [OXBTIHBOCTE KOTOPOH (T.e. ocanxa ot rpy3a IxH) papra o =

e e =R P
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Vicxorusie nanppie: Q=1xH; h=4-10" m; [ =3m; IByTaBp Ne27
=1KH | (., =5010-10 s W, =371-1050°); E =210kl /ns?
Pemerue
- 1. Haftrer manboabliee HOPMaIbHOE HAIPSIKERNE B Halike.
¢ fj_f}_ 7/ 13 ypaBHeHn# pasHOBeCHS Gaky HAXOMUM OLOPHBIe peakumy V,, VB
(prcAZ6).
T ; 1.2
%O‘*am /7; § Zm =0V, [-Q-8=0;,V, Q]8'~3——=0,67KH;
(=3m ! Qe 11
Sy =0V, 1-Q-a=0,V, = =0,331H.
—1, i
W LK JLs IpOBEepKH NPABKILHOCTH HalIeHHBIX OIOPHAIX PEAKIHH COCTABNIEM
+ ! YPABHCHUE PABHOBECHL.
FanY is
- , ZV:O-O67+033~1=0
o — ,7977 Jarem cTponM BIIOPY M3rHCAONINX MOMERTOB M s paceMatprBaenol Ban-
TYCT i ‘ Kk AB (pucs2r).
= Onpenenuv craradeckuit nporud ceuenns C Ganku AB IIPY OIUPAaHHH e¢ Ha
Vib=0,67 “<H abeomoTHo KeoTKre onopsl (puct,6). CoCTABMM ypaBEEHHE TpOra6a METOLOM
HEATIBHALK NBPAMETPOB, NPHHAB HATall0 KOOPIMHAT Ha OTIOpe A
. 3
Z —
. L EJ y" =FEJ y, +EJ 0y z+~ Va2 _ Qi-i‘@ﬁ {7y
T SruMOH =MD 6 6

Mpusrem v, =0; 8, = 0. Ing gaxoxpenus 6, UCHONBE3yEM YCIIOBHAE OTCYT-
crers mporuda xa omope B y, =0,
Mpu z=1= 3 M AMEeM!
_ » > QU-a)’ I—a)  GQal
Q=1xH 0= mops &L Q-0 y Q-0 Qu
) 61EJ G6EJ

.y

ﬂ‘/'r }n

Teneps, noacTasum Halinennoe 3gaverue ¢, B ypasHerne (7). nonywum dop-
MYV TS OnpeaeeHus mporuta cevenus C:

=G

g

ESN)

i~

| . i-1.2° .
Vib=R/3 : yi = Qu’s’ = R - =-887-10 5 .
=W/ 3 : 3IET, 3-3.2-10°-5010-107
‘ - Humavmsecnl xooddriumMenT npy naieHun rpyza Q va banky AB onpenens-
D ! anm 170 hopMmyie
L i
[ f nA
2h 2-0,04
. : Ky=1+4 [l+-2=11 e =3
T L w7 v Vo 887-10
B A=

,}:{.}!S BhI9HCIACHIA JUHAMITHCCKHK PI&II{)H)KEHHﬁ HCO6XOI£HMO bBHAYAAC ONpeae-
AUTH CTATHMCCKIE HANPAXCHNS, BOSHUKAOIIHE B COHEHUN C:

b RE-10° kH 1 = 18 M Ta,




4 34TeM TUHAMHYCSCKHAE FAIPDAXeHY S
z C - \ .
o =Ky o =31-(+1,81)=+56 1 Mila.

2. Pewuuts anajoragHyIo sa a4y Ipi yCIoBHY, TTO NpaBas O1opa 3aMeHeHa
npyxuHOR (prefZr).

Ornipenennm peaxiuio omopst V),
DM =0 V31120, V=
Hpyxuna cxuMaeTes 0 HAPY3KOH, PABHOMH 10 BEIITIHHE peakuun ¥y, torga:

2 np —~a’E . 2310‘3 0*33 = 7)59'10"3'44:759.]0._5.}”

M3 ionobus tpeyronbauxos {puc 1) oupejeisem nepemelierMe Sanky o/ rpy-
308 Q BCISHCTBHE OCAAKY TIPYKUHEL, HMeeM:

~ 0,33xH.

Vg 1 Y 759-107
TS Yy o m e = 253107
ynp 3 ) 3

T "y Aoy £ !
Honnsi cratmyeckutt mporub cevers C 6ankn nog cunof ¢ yuerom ocamxu
pykuas Oyner pasey
em ___om -
Vir =y = (8,87 +253).107° = 262167
Haxo;:(m& MEHAMATECK T maej)d)mmcm G YHETOM NCHATIMBOCTH (YK MHEL
(CMHI Yerne yaapa).

B T
=1+ b 2y fry moe
v J/;;? V' 262-10°
Huravpgeckue sanpsoxerng an 3ToM B cedenun C
oo = K o = 6,62 (181 = £11,98M7a.

M3 npuseienHOro IpuMepa BHIHO, 4TO IPUMCHEHTE HPYXRKHHEL B328MEH 1pagoi

HECTKOH OHOpPE! T03BOAAET CHU3HTS AMHAMUMECKHS HATPSKSHHA B Ganke 5
56,1/11,98 ~ 5 paz.
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9.

Bonpock! 415 caMONPOBEPKH

Keocoit u3rud

Kako# By HarpyXeHUsS Ha3bIBaeTCsH KOCEIM H3rubom?

3 xakux BHJOB HATPYXKEHHS B COOTBETCTBMH C IPUHIMIIOM HE3aBU-
CHMOCTH JeHCTBYSA CHJI CKIIAALIBAETCS KOCOH narut?

Kak HaxonsT HaIpHKESHHA B MPOU3BOJIBHON TOUKE NONEPEYHOTo ceye-
HHS IpH KOCOM rarube?

B kak#x TOUKax [IOHEPeYHOrO CEUSHHMA BOBHMKAIOT HauOOIbIIHE HA-
TPKEHAS IPH KOcoM Harute?

Kag HaxOousT IONoKeHHe HyeROH NMHIH IPH KocoM Ha3rube?
Bosmosxer 1 kocolt u3rud npu uucToM u3rube?

MooxeT 1 6anka KpyTIoro HONEPedHOro CeYeHMs ACITBITHBATE KOCOH
u3rub?

Kak onpeaenmor gedopMatdy ope Kocom H3rute?

Venosue IpOIHOCTH CTEPXHS TIPH KocoM u3rube?

BHBHeﬂTpBHHOe PACTHNCHMC HJIM CHKATHE

Kakoe cnoxuOe COUpOTHBISHME HAa3hIBACTCS BHELEHTPEHHBIM PaCTs-
wenueM (Cxaruem)?

W3 xakux BHIOB HAPYKEHES B COOTBETCTBHM C NPHHIUIIOM HE3aBH-
CUMOCTH JeHCTBHS CHI CKIAEBIRACTCS BHEUESHTPEHHOE DacTsKCHMe
(ckaTue)? - '

To xaxoil Gopmysie OIPEREITIOTCH HOPMATBHBIC HAPSDKEHMS R H01Ie-
PETHOM CCUCHHM CTEPKHI!

- Kax QUPCHCIHMIOTCS TOYKY HCICPCUHOIO CeHEHUM, B KOTOPHIX BOZHU-

KAKT MAKCHMAIBHKBIC PACTHIMBAIONIHE U COKHMAIOIINE HAPIKeHH?
Kak onpenensercs HON0xKeHNe HyJIeBOW JIHHEH PR BHELCHTPEHHOM
pacTsDKEHHH {CxKaTHn)?

HeMy DABHO HOPMAIBHOE HANPSIKCHHC B HEHTPE THKECTH NONePeIHO-
rO ceusHus?

Uro HAZEIBACTCR ANPOM CEUEHMA!

Kakxoe nonomeHne 398HMaeT Hyiesas JIMHAA, KOTAa NPOJOILHA CHlTa
IIPHIOIKEHA K BEPLIMES S1pa cedeHus?

YerosHe MPOYHOCTH CTEPKASA TPH BHELEHTPCHHOM PACTIMCHUN { KA~
Tun)?
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Warub ¢ xpy1ennem

Kaxpe HAUpDKCHAS BO3HMKAIOT B IONCPCIHOM CEUYECHUE CTEPRHA U
u3rade ¢ KpydeHuem?

Kax Haxo[sT OTACHEIS CeUSHHA CTeKHS IpH H3rube ¢ kpydeHnem?

B xaxyx TOYKAX KpyIriIoro [ONEpeYHOre CeYEHHs BOZHMKAIOT Hau-
BoJpIIe HANPOKSHAS IPU u3THde ¢ KpydeHnem?

[{ouemy OORIKHOBEHHO HE VUMTHBAIOT KAcaTeNbHEE HANPMHKEHUS OT
w3ruda Npu COBMECTHOM nelicTBuy usluba ¥ Kpyueunua?

Kax nuiryT yCroBHA IPOUHOCTH CTePHKHS 10 BCEM UETHIPEM TSOPHAM,
eCRH w3BECTHR o, u 7,7

Kak uaxomsr pacueTHRI MOMEHT IpH Mardle © KpydyeHueM CTepiKHs
KPYITIOrD MONEPEYHOIs ceuenua’ ‘

To xaxofl TeopmM TpodHoCTH (Tperhedl WM deTBepTOH) MONyuMTes
Sonpuruil pacHeTHERIH MOMEHT IPH 33 IAHHEIX 3Hadenmax M, u M 7

VerofiauBoCcTh CKATOTG CTEPKHT - -

B yem 3aKIIOHaeTCs SBIeHHE MOTepH YCTOHUMBOCTH CIKATOIO CTEPK-
Hs? '

Kaxas cuna HA3HIBACTCS KPUTHYECKOH?

ITo xaxolt hopmyic HAXOUAT KPATHUSCKYIO CHILY

B xaxux npejesax npuMeHamMa hopmyna Ditnepa?

Uto BarsIBaeTCHA rHOKOCTEIO CTEPKHAT

Hemy pased Koa(OUUMEHT IAHEL JUTH Pa3IHUHbIX CIIYYAeB 3aKpeiuie-
HUS KOHUOB?

Kak Haxo[sT KPUTHYCCKOS HanpMKeHUe s crepyHel Manoif u cpen-
seit rubroctu?

Kaxoit Bux uMeer rpadux KpErTHISCKHX HalPDKeHAHA? ‘
Kax Hpou3ROMMTSH [IPOBePKa CTpeXuell Ha yCTOHUUBOCTS ¢ NOMOIULIO
xoadpduimenta ¢ 7

10). ¥ax rogOuparoT ceueHne CTPEXH Ha YCTOHIMBOCTEY

9.

JAMHAMHAYLCKAS HAIPY3KA

Kaxne narpysxu Ha3nBaOTCH NAHAMUHSCKAME?

Kak dopmynupyeres npunnmn JanamGepa?

Kax Bmpc/isioT HaIIPMKeHHA B ASTANSX [PH PABHOYCKOPEHHOM IO~
CTYNATEeIEHOM JABIXCHUH?

Yro HazpIBaeTCH J@HAMHEYECKM Ko3ddunnenrom?

Kax srisonsr GopMyITy JUTe OIpe/AeNeH s HANpsuKeuil mpu yrape?
Hewmy pasen qunamudeckuil koadhunuenT pu yaape?

Kax uaMeHnTCA HAIPSDKEHUE [IPU IPOAOIBHOM YAApe B ClIyude yBelu-
YeHYUS IIOUIAH TOTIEPEYHOTO CeUeHUS B IBa pasa?

3aBUCHT M HaNpsOUKeHHE IPH H3rHbaolleM yhiape OT marepuana Gai-
xu?

B xaxoM cyuae BOBHEKHYT OONBIIME HATPDKEHUS Tpy uarubaromem
yaape: Ipy EpUNoKeRHd Ha pebpo iy manms?

10. Yro mouuMaroT 0o CBOOOIHBIME KONeOanuIMA CUCTEMB] 7
11,970 [TOHEMAIOT NG BRIHYKASHABME KONeOanusmy creTemnl?
12, OnmyTe NOPAROK pacdera Ha HPOYHOCTE HPH KomeSamnx?
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A - IOMaHb MOTIEPETHOTO CEYEHNUL;

J - MOMEHT HHEePHHY,

W - MOMEHT CONPOTURIICHHS
S- crarmeckuii MOMEHT IOy CEYCHUS;
i- panuyC HHEPLHN,
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