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BBEJIEHUE

YuebHoe nmocobue coaep KUT MaTeprall BTOpOH, 3aBeplaroiieid, yactu KypcoB «Co-
IPOTUBIIEHUE MaTEpUATIOBY», «MexaHuKa MaTepuaioB U KOHCTPYKLHI», YATaeMbIX Ha
MaIIMHOCTPOUTENIbHBIX CIIELIMATIBHOCTSIX.

Hywmepanus 3agad, Tabaun u 3aaHuil npoAobkeHa ¢ yuyeroMm usgaHHoi B 2008r.
NEePBOM YacTH aHAJIOTMYHOrO MOcoOus. 3ajaul HACTOSIIEro MocoOUsI TEMAaTUYECKU MO-
r'yT ObITh O(DOPMIIEHBI B BUJIE ABYX CIEAYIOIIUX PACUETHO-TpadUUECKUX 3aJaHUM:

Ne3 «AnHanu3 HanpsyKEHHOTO COCTOSIHUSL M PACUYEThl HA MPOYHOCTH IPHU CIOKHOM
CONPOTUBJICHUNY;

Ne4 «Pacuer cTaTMUecKHM HEOINpPEAETMMBIX CUCTEM MpPU YNPYTHUX M YHPYro-
IIaCTHYECKUX JAedopMalusiX. Y CTOMYUBOCTD CKATOTO CTEPIKHS.

Lenpro ceMecTpOBbIX 3aJJaHUM SIBISIETCS 3aKPETNIEHUE TEOPETUUECKUX 3HAHUM, MpHU-
oOpeTeHue HaBBIKOB CAMOCTOSITEIbHOM pabOThl U OMbITAa PELICHUS 3a7a4 OLIEHKHU MpPOY-
HOCTH M ’KECTKOCTH KOHCTpYKLMM. CienyeT moa4epKHyTh, YTO peaibHasi M0Jib3a OT BbI-
MOJIHEHUSI CEMECTPOBBIX 3aJjaHui OyleT Mojy4yeHa, B MEPBYIO OYEpEelb, 32 CUET CaMO-
CTOSITEJIbHOM paboThl CTYJE€HTA HaJl UX pelieHueM. [ MoAroToBKH K PEIeHUIO 3a/1a4
PEKOMEHAYETCS UCIIOJIB30BATh JINTEPATYPHbIE UCTOYHUKH [ 1-5].

Pemenue kaxaoil 3amayum HEOOXOJIMMO HAUYMHATH C OTBETOB HAa KOHTPOJBbHBIE BO-
IIPOCHI, PEBAPSAIOIINE €€ ycioBHe. MIcXoaHble JaHHBIE K 33/la4yaM CTYJIEHTY BbIIAIOTCS
IpenoJaBareieM COMNIACHO MHAMBUAYaJbHOMY BapuaHTy. [Ipumep BbIOOpa MCXOAHBIX
JAHHBIX MIPUBEJEH B MPUIOKEHUU 1. 3HaK «MHHYC» B UCXOJIHBIX JIAHHBIX O3HAYAET, YTO
IpU PELIEHUU 3aJa4l Ha pacYETHOM CXeMe€ COOTBETCTBYIOIIYIO HArpy3Ky HEOOXOIUMO
HaIPaBUTh B IPOTUBOIIOIOKHYIO CTOPOHY, a 3HAK «KMUHYC)» OIYCTHUTb.

3ajaun ceMeCcTpOBOIO 3a/IaHUs IOJHKHBI OBITH 0()OPMIIEHBI HA CTaHAAPTHBIX JINCTAX
Oenoit Oymaru pazmepom 297x210 MM 1 cOpOLIIOPOBAHBI B aJIbOOM C TUTYJIBHBIM JIUC-
TOM YCTaHOBJIEHHOTO 0Opa3ua (mpuwioxkenue 2). TekcToByro U rpaduyecKyro 4acTh 3a-
JIaHUS CJIEIYET BBIOJHATH HA OJTHOW CTOPOHE KaxJ0ro JincTa ¢ noyisimu 20-30 MM ciie-
Ba, 5-10 MM ¢ ocTabHBIX CTOPOH. CXEMBbI, 3CKU3bl U 3MIOPbI CIEAYET BBINOJIHATH C
NPUMEHEHUEM YEpPTEXKHBIX MHCTPYMEHTOB. B 3a7ade cineayer nenarb MOSCHEHUS K pe-
HIEHUIO aKKYPaTHBIM U pa300pUrBBIM [TOYEPKOM.

Pemenue 3amaun He0OXOAMMO BBINONHATH B 00ILIEM BHUJE, MOACTABIISAS YUCICHHbBIE
3HAYEHUs MapaMEeTPOB JIMILb [IPU BbIUUCIECHUU OKOHYATEIBLHOIO OTBETA HA MOCTABJICH-
HBIM B 3as1aye Bompoc. [Ipu pacyerax Ha MPOYHOCTH OOBIYHO JIOMYCKAETCS OTKJIOHEHUE
OT HOPMATUBHBIX JaHHBIX (HOPMATUBHBIN KOA(DUIIMEHT 3amaca, JOIyCKaeMoe Harmps-
xeHue) B npenenax 5%. OTBeThl B MPOMEKYTOUHBIX BHIYMCICHUSIX 1€1€CO00pa3HO MO-
Jy4aThb € TOYHOCTBIO J0 Tpex 3Havamux mudp (Hanpumep, 0,0123 M, 240 Mlla,
1,56 kH). 3HaueHust AMHEHHBIX pa3MepoB, MOJYUYEHHBIX PACUETOM, CIEAYET OKPYIJISATh
10 OnmoKaiIero pa3peieHHoro (AomyctuMoro) 3nayenus, umeromerocst B 'OCT 6636-
69 «HopmanbHbie TuHEHHbIE pa3Mepbl» (MIpUoKeHue 4).

ABTOpBI IIPU3HATENBHBI JTOLEHTY ‘KOHOHOBy Huxkonaro MnxaﬁHOBquI, MeToauYe-
CKHE pa3pabOTKH KOTOPOTO UCIOJIb30BAHBI IIPU COCTABJIIEHUU ITOCOOHUS.




3AJIAYA Ne35

Konmponvnwie éonpocut

1. TloueMy pacueTbl COCIMHEHUMN 3JIEMEHTOB KOHCTPYKUHWW HA3bIBAIOT «YyCIIOBHbI-
Mu»? Kakue nonyuieHus IpUHUMAIOT [PU PACYETe COCAMHEHUIN?

2. Kak ompenenstoT cuibl, epeAaroluecs: OT OJHOW JETalu COCIUHEHUS K ApPY-
roi?

3. Kakwue ObIBatOT BUJIBI «YCJIOBHBIX» PACUYETOB COCTMHEHUN HA TPOYHOCTH?

4. Kaxkue BUIbI pa3pylIeHHs] BO3MOXKHBI ITPH pabOTe 3aKICMOYHOTO COSTUHCHUS ?

Ycnosue 3a0auu

1. Jlyist ofHOTO W3 COEAMHEHU, TOKAa3aHHbIX Ha pUC. 35, U3 YCIOBHBIX PAacueTOB Ha
MPOYHOCTh (IIPU PACTSKEHUH, CXKATUM, KPYYEHUU, CPE3€ U CMATHH) ONPEACINTh yKa-
3aHHbIE Ha CXeMe pa3Mepbl U yTOUHUTHh UX B cooTBeTcTBUU ¢ ['OCT 6636—69 (HOp-
MaJibHbIE JTUHENHBIE Pa3Mepbl — NPUIIOKEHUE 4).

2. BBIMOTHUTH YepTeXK coeMHEHUs Ha TucTe popmarta A4.

Ipunams: wmarepuan crans, [o]=100MlIla, [z]=50Mlla, [r],=0,8[c],
[6]cv = 2[6]. OcTanbHble HCXOAHBIE JaHHBIE B3ATh U3 Ta0I. 35.

Tabmanma 35

Hugpa 1 3 1 4 | s | 6| 7| 8 | 9| o0

BAapHaHTAa

w
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T

50 | 55 | 60 | 65 | 70 | 57 | 52 62 45 | 40
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3AJJAYA Ne36

Konmponwnvie onpocul:

1. Yrto Ha3bpIBAIOT HAIPSIKEHHBIM COCTOSIHUEM B TOUKE TeJia?

2. Yro Ha3bIBAIOT IVIaBHBIMHU IUIOUIAJKAMHU W IJIaBHBIMUA HampsbkeHusMu? Kak Hy-
MEpPYIOT IJIaBHBIE HAIPSKEHUS?

3. Urto moHMMaIOT MO/ JIMHEHHBIM HanpsbKeHHBIM cocTostHueM? [Tmockum? O6beM-
HbIM?

4. Yro Ha3bIBaOT 1e(OPMUPOBAHHBIM COCTOSIHEM B TOUKE Teja?

5. Kakue 3aBUCHUMOCTH MEXIy KOMIIOHEHTaMU HANpPsDKEHHOTO U Je(hOpMHUPOBAHO-
IO COCTOSIHMM CYIIECTBYIOT JIJII M30TPOITHOTO TeJia B IIpeiesax ynpyrux naedopmaruii?

Ycnoeue 3a0auu

BreimonHuTh BcciienoBaHue HAMIPSYKEHHOTO COCTOSTHUSA (prc. 36, Tadi. 36):

1) ompenenuTh MOJIOKEHUE IIIaBHBIX TUIOIIAI0K U IMOKA3aTh MX HA PUCYHKE;

2) BBIYUCIUTH IJIaBHBIE HAMIPSKEHUS M TIOKA3aTh UX HA PUCYHKE;

3) moctpouth Kpyropywo auarpammy O.Mopa uccieayemMoro HampsiKEHHOrO CO-
CTOSIHUS;

4) BBIYMCINUTH HAUOOJIBIIINE KacaTeNbHbIC HAMPSIKCHNUS,

5) BBIUKCTUTH TJIABHBIE A€POPMAIIUH.

Ilpunams: marepuan — Cransb 45.

Taomuna 36
[TopsikoBbIi HOMEp HU(BPBI B BAPUAHTE
Hudpa 2 3 4
BapHaHTa
oy, MIla Gy, MIla o,, Mlla 1, MIla Ne cxemsl

1 40 70 80 Tyy = 60 I

2 50 30 40 T,y =70 11

3 60 40 50 Ty, = 50 11}

4 40 30 60 Tyy = 90 v

5 50 50 30 T,y =40 \%

6 70 40 60 Ty, = 80 VI

7 60 60 70 Tyy =75 VII

8 30 50 40 Ty =70 VIII

9 80 70 50 Ty, = 65 IX

0 30 60 80 Tyy = 85 I




Puc. 36



3AJTAYA Ne37

Konmponwvnwie éonpocol

1. Yrto Ha3pIBaIOT HAIPSIKEHHBIM COCTOSIHUEM B TOUKE TeJa?

2. CKOJIbKO KOMIIOHEHTOB HAIpPSKEHUH HEOOXOIMMO 3HATh JUIsl OTHO3HAYHOI'O OII-
peaeneHus HapsHKEHHOTO COCTOSIHUSA B TOUKE Teuia?

3. Kakue miomaaky u HanpsKeHUs Ha3bIBalOT IIaBHBIMUA?

4. Kaxkue ObIBatOT BUbI HANIPSKEHHOTO COCTOSHUA?

5. Kak HyMepyroT IJIaBHbIEC HANPSIKEHUS ?

6. Uro mMOHMMAlOT MOJ TaK HA3bIBAEMbIM YNPOLIEHHBIM IUIOCKUM HANPSKEHHBIM
cocTostHueM? B Kakux cityyasix Harpy>K€HHs CTEPKHS OHO BO3HUKAET?

7. Uto mpexactasisieT coboil kpyrosas nuarpamma O.Mopa?

Ycnoeue 3a0auu

B nonepeduHoM cedeHMHM KOHCOJIbHOW pambl, COOTBETCTBYIOLIEM 3ajieike (puc. 37,
tabn. 37) tpedyercs:

1) ompenenuth BHYTPEHHUE CUIIOBBIE (DAKTOPHI;

2) BBIYMCINATHh B YKA3aHHBIX TOYKAX HOPMAaJIbHbIE M KacaTeJIbHbIE HaIpPsHKCHUS;
M300pa3UTh AJIEMEHTHI, COOTBETCTBYIOIME YKa3aHHbIM TOYKaM, U Ha HUX IOKa3aTh
HalJICHHbIEC HAMIPSKEHUS;

3) A yKa3aHHBIX TOYEK ONPENETUTh MOJOXKEHUE INIABHBIX IJIOIA0K U BEJIMYUHBI
TJIaBHBIX HAIPSKEHUH; U300pa3uTh IJ1aBHbIE TUIONIAIKU U [JIABHbIC HANPSKEHUS HA PU-
CYHKE;

4) mocTpouTh AJid 33JaHHBIX TOYEK KPYyTroBble AuarpaMMbl Hanpsbkenuit O.Mopa;

5) BBIUKCIUTH TJIABHBIE AePOpMaLIUY;

6) COMOCTaBUTh HANPSKEHHBIE COCTOSHUSA B MCCIIEyEeMbIX TOUYKaX M yKa3aTh Hau-
0oJiee OMacHyI0 U3 HUX, UCIOJIb3YsI TUIIOTE3Y TIACTUYHOCTH.

Ilpuname: matepuan — Ctanb 45, TOJNIUHA CTEHKUA CEYEHUS £ = 2 MM.

Ilpumeuanue: nipuMep pelieHUs 3a1a4n npuseaeH B [Ipuiioxenun 7.

10



Ta0muna 37

[TopsiakoBbIii HOMEp ITUGPHI B BApHAHTE
s : : : ‘

I,cm | I, cm H/t F;,H | F,,H | F; H B/t Touku
1 80 75 10 0 400 300 20 3,7
2 100 80 15 400 0 100 24 2,10
3 120 70 20 0 200 200 25 5,7
4 110 65 12 200 0 —-100 30 6, 10
5 130 60 18 0 300 150 28 8,4
6 140 55 24 100 0 —-150 26 9,1
7 90 50 16 0 100 200 22 12,4
8 160 45 20 300 0 —200 36 11,7
9 150 40 22 0 250 250 34 2,10
0 170 60 16 250 0 -250 35 3,7

y
2 I 2
A SIS
] 10 | 41 x
x| - f 1Y _ o 7 ;{ A
7 -
P 2 /////#}////w 5
2 |
8§ g7 6
Puc. 37
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3AJJAYA Ne38

Konmponvnwie éonpocut

1. Yto moHUMAIOT MOJ NPEAEIIbHBIM COCTOSHHEM MaTepuana’?

2. Yrto Ha3bIBAIOT YKBUBAJICHTHBIM HAINPS)KEHUEM ?

3. B yeM cyTh KpUTEpHs MaKCUMaJIbHBIX KacaTellbHbIX HanpsikeHui? Kak 3anucol-
BAIOT YCJIOBHE MPOYHOCTH IO ITOMY KPUTEPUIO?

4. B ueM cyThb KpuTepus IpeAesbHbIX HANpsKEeHHbIX cocTosiHui O. Mopa? Kak 3a-
MUCHIBAIOT YCJIOBUE IPOYHOCTH 10 ITOMY KPUTEPHUIO?

5. Uto Ha3zwpBaloT KOd(PUIIMEHTOM 3amaca MPOYHOCTU TMPHU CIIOKHOM HAIPSKEH-
HOM COCTOSIHUU B Clly4ae IUIACTUYHOro MaTepuana? Xpynkoro Marepuasna?

Ycnosue 3aoauu

Onpenenuth, Kakoe M3 TPEeX HANPsHKEHHBIX COCTOSIHUU a), 0) wiu B) (puc. 38,
Tab:1. 38) sBnseTcs HauboJiee onacHbpIM. TpedyeTcs: BEIYUCIUTL KOA(DPUIIMEHT 3amaca:

1) mo mpedeny TEKy4dyecTH B cllydyae, KOrja MaTepuan SBJISIETCS IUIACTUYHBIM
(ctainp);

2) 1no mpeneny NPOYHOCTHU B CIy4ae, KOTJla MaTepHuall IBJIETCA XPYNKUM (4yTyH).

Ilpumeuanue: 3Ha4eHus HaNIpsLKEHUN Ha puc. 38 npuBenensl B MI1a.

Ta0muna 38
[TopsinkoBbIit HOMEp 1TUGPHI B BApUAHTE
Iudpa [Tynkr 1) [TyHkT 2)
BapHaHTa 1 2 3 4 1 2 3 4

T T el T I R
1 I X I Cr.3 I | IV | VII | CYI2
2 I IX I | Cram20| V \Y I CU18
3 Il | Vi | I Cr.5 |vHI| III | VIII | CY24
4 v VII IV |Cranp40| IV | IX | 1I CU35
5 \Y VI \Y Cranp 40 I VI VI CUl18
6 VI \Y VI Cr.4 VII | 11 X CU18
7 VIl v VII Cr.3 VI | X | I CU35
8 VII | III | VII Cr.4 I | vi | Vv CU24
9 IX 11 IX Cr.5 X | vl | IX CU15
0 X I X | Cramp20 | IX I v CY12

12
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3AJJAYA Ne39

Konumponvnuie éonpocut

1. Yto Ha3pIBalOT SKBUBAJICHTHBIM HampsbkeHueM? Kak ero BBIYMCIUTD 1O TUIOTE-
3¢ MAaKCHMAaJIbHBIX KacaTelbHbIX HampspkeHuil? Ilo rumorese OKTa’IpuyuecKUX Kaca-
TEJbHBIX HAIIPSIKEHUN?

2. Kakue HampspKeHHsT BO3HMKAIOT B IONEPEUHBIX CEUCHUSX CTEP)KHS IpU IMOTe-
peyHoOM u3rude ¢ KpyueHuem?

3. Kakue TOYKM B NMONEPEYHOM CEYEHUHU KPYTJIOTO CTEPKHS SIBJISIFOTCA OIMACHBIMHU
pyu U3rubde ¢ KpydeHuem?

4. Kak omnpenensitoT 3KBUBAJECHTHBI MOMEHT B CEYEHUU [0 TMIOTE3€ MaKCUMAaJlb-
HBIX KacaTeJIbHbIX HampspkeHuil? 1o rumore3e OKTadApUYECKUX KacaTeIbHBIX HaIps-
KEHUI?

5. Kak 3anuchIBaiOT yCJIOBUE MPOYHOCTU MPU CIOKHOM HAIPSKEHHOM COCTOSHUHU
B OIIACHOM TOYKE B ClIy4yae IUIaCTUYHOr0 MaTepuana’?

Ycnoeue 3a0auu

Ha puc.39 npeacraBieHbl KHHEMAaTUUECKUE CXEMBI IBYXCTYIIEHYAThIX PETYKTOPOB C
HWJTUHIPUIECKUMU MPSMO3yObIMU KojiecaMu (4 — Baj MOABOJAa MOITHOCTH, B — BBIXO/I-
HOM Ban). Onpenenuts auameTp d MPOMEXKYTOYHOTO Baja (OKPYIVIMB J10 OJvKauIen
BesimunHbl 10 'OCT 6636-69), nepenaroiiero MOIHOCTh /N MPU CKOPOCTH €ro Bpallie-
Hus n. [Ipu pacyere omopsl Baja mojarath MAPHUPHBIMU, PaIuaIbHYIO CIUTY B 3yOda-
TOM 3auerieHnu npuHate R=0,4P, rne P — okpy»Has cuia, 3amac 1o npeaeiny TeKyde-
ctu [n7] = 4. OcTanbHbIe JaHHbBIC B3SATh U3 Ta0J1. 39 u npuiioxkeHus 3.

Taomuna 39
L ® [TopsiakoBbIi HOMep HU(PBI B BapHaHTe
g ‘E 1 2 3 4
= 51 L l;, | L, | Dy 0, D, | Mapka | N, n, Ne
"l e | em | oM | om rpag | cMm cranmu | KBt | 06/MuH | cxembl

1 10 | 15 | 16 15 30 10 | Cranp 40| 30 500 I

2 12 | 16 | 15 16 | =30 12 | Cranp 45| 20 400 II

3 14 | 18 | 14 17 | 45 14 20XH 40 500 11}

4 15 | 14 | 12 18 45 16 40XH 20 400 I

5 10 | 15 | 10 19 60 18 40X 30 400 II

6 12 | 16 | 16 16 | —60 | 20 Ct.5 30 500 II1

7 14 | 18 | 15 16 | —-120 | 15 40XH 40 600 I

8 15 | 16 | 14 18 120 17 | Cranp 45| 40 750 II

9 16 | 15 | 12 17 45 11 40X 20 250 11}

0 12 | 18 | 10 | 20 30 13 Cr.5 50 700 I

14



Puc. 39
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3AJJAYA Ne4(

Konmponvnwie éonpocut

1. Yrto Ha3bIBaeTCsA SKBUBAJICHTHBIM HAIIPSAKEHUEM?

2. Kakue HampsokeHUS BO3HUKAIOT B TIOMEPEYHBIX CEUYCHHSIX CTEPIKHS MpPH IOIe-
peuHoM u3rude ¢ KpydeHuem?

3. Kakue TOukM B MOMEPEUYHOM CEUEHUU KPYTJIOTO CTEPIKHS SBISIOTCS OMACHBIMH
pu U3rubde ¢ KpydeHnem?

4. Kak omnpenenstoT ’KBUBAJICHTHBIH MOMEHT B CEYEHHH I10 THIOTE3€ MaKCHMallb-
HBIX KacaTenbHbIX HampspkeHuit? [lo rumorese OKTadIpUYECKUX KacaTebHBIX HAIps-
KEHUI?

5. Kak 3anuchIBaoT yCJIOBHE MPOYHOCTH MPHU CIONKHOM HAMPSIKEHHOM COCTOSTHHUH
B OTIACHOM TOYKE B CIIy4ae MIACTUYHOTO MaTepuaa’?

Ycnosue 3aoauu

CrasibHOM BaJl MOCTOSIHHOTO MOINEpeYHoro ceueHust nuametpom d (puc. 40) Bpaiia-
€TCsl C YaCTOTOM n 000pOTOB B MUHYTY M IiepenaeT MoutHocTh /N . Ha Bany 3akperniieHbl
mectepHs nuameTpom Dy (P u R = 0,4P cOOTBETCTBEHHO OKPYHOE U paJInajIbHOE YCH-
7Sl 3y0UaTol mepenayn) U IMKUB peMEHHOW nepenaun auametpom D, (F u 2F — ycu-
Jusi B BEJOMOM U Belylleil BeTBAX). M3 pacuera HA MPOYHOCThH ONPEAEIUTh AHUAMETP
Bana. lIpuHATH: HOpMAaTHBHBIA 3anmac mno mnpeneny Ttekydectu [m]=3; [=30cwm;
D; =10 cM; ocTanbHbIe TaHHBIC B3ATh U3 TabJ. 40 U MpUIOKEeHUs 3, IPU pacyeTe OIo-
pHbI Bajia moJiarath MapHUPHBIMHU.

Ta6numa 40
o [TopsiakoBbIit HOMEp ITUGPHI B BapUaHTE
% ‘E 1 2 3 4
=gl 2 | an |ou| N | P |pyp, | M@ | m | N
rpaj kBT | rpaa CTaJIn 00/MHH | CXEMBI
1 0 0,5 | 0,6 | 36 30 1,0 Cranb 40 200 |
2 90 04 | 05| 24 45 1,2 Craisb 45 220 11
3 0 0,3 | 03| 26 60 1,4 20XH 240 111
4 90 0,6 | 04 | 22 120 1,6 40XH 260 v
5 0 0,5 | 0,6 | 32 135 1,8 40X 280 11
6 90 0,3 105 | 34 150 2,0 Cr. 5 300 111
7 0 04 | 0,8 | 28 30 2,2 40XH 320 v
8 0 0,6 | 05| 24 45 2,8 Crann 45 340 I
9 90 0,5 | 0,4 | 28 60 2,6 40X 270 111
0 0 0,8 | 0,3 | 30 30 1,5 Cr.3 250 11
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3AJJAYA Ne4l

Konmponvnwie éonpocut

1. Yrto Ha3bpIBaeTCA SKBUBAJICHTHBIM HAIIPSKEHUEM?

2. Kakue HampsiKeHUs BO3HUKAIOT B IMOMNEPEUYHBIX CEUEHUAX CTEPHHS IPHU IOIe-
peuHoM u3rude ¢ KpydeHuem?

3. Kakue TOYKM B MONEPEYHOM CEYEHUU KPYTJIOTO CTEPKHS SIBJISIOTCA OMACHBIMHU
pu U3rubde ¢ KpydeHnem?

4. Kak omnpenensitoT 3KBUBaJECHTHBI MOMEHT B CEYEHUU [0 TMIOTE3€ MaKCUMAaJlb-
HbIX KacaTeJabHbIX HampsbkeHui? [lo rumore3e OKTa3IpUyYeCKHX KacaTelIbHbIX Hamps-
KEHUI?

5. Kak 3anuchIBaiOT yCJIOBUE MPOYHOCTU MPU CIOKHOM HAIPSKEHHOM COCTOSHUHU
B OIIACHOM TOYKE B ClIy4yae IUIaCTUYHOr0 Marepuaia’?

Ycnosue zaoauu

CrasibHOM Baji KPYTJOTo MOIMEPEYHOTO CEYEHUs TUAMETPOM d, COCTOSIIINI U3 TpeX
Y4acTKOB (JJIMHBI YYacTKOB: /, @ u b), HAXOAUTCS B PABHOBECHUU I10]] ICHCTBUEM HArpy-
30k F u P (puc. 41), nepenaroniuxcs 4yepe3 JUCKU paiuycaMu ¥y U rp. TpedyeTcs:

1) u3 ycnoBusi paBHOBECHS Bajla BbIpa3uTh Harpy3ky F uepes P;

2) u3 pacyeTa Baja Ha MPOYHOCTh OMPEACIUTh BEIUYMHY MapaMeTpa JOoMmyCcKaeMoun

Harpy3ku P.

Hpunams: HOpMATUBHBIN 3amac Mo Mpeaesy TeKy4decTu [n]=3, ocTalibHbIC JaHHbIC

B3sTh U3 Ta0i1. 41. Onopsl Baia mojarath MapHAUPHBIMHU.

Tabmanma 41
[TopsinkoBbIii HOMEP 1TU(PHI B BApUAHTE
Hudpa 1 2 3 4
BapuaHTa
dvvm | ld ald b/d | r;/d | ry/d | Mapxka cranu | Noe cxeMbl
1 10 6 4 8 4 2 Cr.5 I
2 20 7 5 5 2 1 40XH 11
3 30 8 4 4 3 2 Craib 45 I
4 40 5 8 6 2 1 40X 1A%
5 30 4 6 8 3 1 Cr.3 A\
6 20 5 4 6 4 1 Craipb 40 VI
7 10 8 5 6 2 1 Craib 45 VIl
8 20 5 6 4 3 2 20XH VIII
9 30 6 5 8 4 3 40XH I
0 40 4 4 5 2 1 40X 11
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3AJJAYA Neq2

Koumponwvnuie sonpocut

1. Yro Ha3bIBAIOT SKBMBAJICHTHBIM HaIpsikeHUEM B Touke Tena? Kak ero Bwrumc-
JISIIOT B CiIy4ae TUIACTUYHOTO MaTepuasa’?

2. Kakue TOUYKH SIBISIOTCS OMACHBIMH B CTEP>KHE MPSMOYTOJIBHOTO CEUEHUS TMPHU
u3rube ¢ KpydeHuem?

3. Kak 3amuchIBaloT yCJIOBHE MPOYHOCTU MPHU CIOKHOM HAMPSHKEHHOM COCTOSTHHH
B OTIACHOM TOYKE B CIIy4ae MIaCTUYHOTO MaTepuana’?

Ycnosue 3ao0auu

JI71s1 TIOCKO-IPOCTPAHCTBEHHOUM pambl (pucC. 42) onpenenuTh JOIMyCKaeMoe 3Haue-
Hue napamerpa Harpy3ku P. [lonepeuHoe ceueHure pambl — IPSIMOYTOJBHUK BBICOTOMU A
Y LIUPUHOM b.

Hpunamos: [ =40 cm; h =6 cMm; [n] = 3,0; ocTanbHble JaHHBIC B3SATh M3 Ta0OI. 42 U
MPUIIOKEHUM 3 U 5.

TaoOmuna 42
< [TopsinkoBbiit HOMEp LU(PHI B BapUaHTe
8 g
g s 1 2 3 4
al § Mapka Hom
L/l LI F3/P| 11| b,cv | F;/P | Fy/P | Fy/P | Fs/P P oMep
cTaJn CXCMBbI
1 1| 2 2 2 6 1 0 1 0 |Cramp40| 1
2 2 |1 4 1 3 0 2 0 2 | Cram45| 1I
3 1 | 2| -4 |2 4 2 0 -1 0 20XH 11
4 2 |1 2 1 3 0 3 0 2 40XH I
5 2 11| =2 1 4 3 0 2 0 40X 11
6 1|2 | 4 1 3 0 4 0 3 Cr.5 11
7 2 |1 4 2 6 2 0 2 0 |I12XH3A| 1
8 2 |1 2 2 4 0 4 0 3 | Cramp 45| 1I
9 1| 2| =2 1 3 3 0 1 0 40X 10|
0 1| 2 4 2 4 0 3 0 2 Cr.5 I
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3AJTAYA Ne43

Konmponvnwie éonpocut

1. Yto Ha3bIBaIOT 3KBUBAJICHTHBIM HAIPSKEHUEM ?

2. Kak omnpenensitoT 3KBUBAJICHTHOE HAIPSKEHUE MO KPUTEPHUSM ILJIACTUYHOCTH?
[To Teopun Mopa?

3. Kakue TOYKM SIBISAIOTCS ONACHBIMU B CTEP>KHE MPSIMOYTOJIBHOIO CEUYECHHS MPHU
COUYETaHWU M3TU0A, PACTHKEHUS U KPYICHHS ?

Ycnosue 3aoauu

st crepxus (puc. 43) onpenenuTs I0MycKaeMoe 3HaueHue napamerpa Harpysku F.
[Ipunate [n] = 2, ocTanbHBIE JaHHBIE B3STh U3 Ta0JI. 43 1 npuiioxeHuii 3 u 5.

Ilpumeuanue: KacaTeJIbHbIMU HAIPSHKEHUAMU OT JIEWCTBHS MONEPEYHOM CHUJIBI Ipe-
HEOpeYb.

Tabauia 43
s [TopsinkoBslii HOMEp U(PHI B BApHAHTE
&3 1 2 3 4
=&
S [\]
= | bowm | FyF | up | mypp | M wip | ®
Marepualia CXEMBI
| 10 12 6,0 6 Cyl2 2/3 I
2 20 14 7,0 3 Cr.3 3/2 11
3 30 16 8,0 4 Cu24 1/2 I
4 15 8 9,0 5 Cr.5 2 11
5 25 15 10,0 6 CUl18 4/7 I
6 12 10 6,5 7 Cransb 40 7/4 11
7 14 20 7,5 8 C4Y35s 2/3 I
8 16 22 8,5 9 Cransb 45 372 11
9 18 24 5,5 5 CUls 1/2 I
0 24 25 9,5 4 Cransb 40 2 11
b




Konumponvnuie éonpocut
1. OrtBeTbTe Ha BONPOCHI K 3a1aue No43.
2. Kakue TOUYku SABISIOTCSA OMACHBIMU B CTEP)KHE KPYIJIOTO MOMNEPEYHOTO CEUECHUS
IIPU COYCTAHUU U3TH0a, PACTSHKSHUS U KPYyUICHUS ?
3. Kak 3anmuchIBalOT yCJI0BHUE MPOYHOCTH B CIIydae CJIOKHOTO HaIPSHKEHHOI'O CO-
CTOSIHMS B OTTACHOM TOYKE JIJIsI TUIACTUYHBIX MaTepuaaoB? [ Xpynkux MatepuaioB?
Ycnosue 3a0auu
Jlns ctyneHyaTtoro ctepkHs (puc. 44) ompeaesiuTh JOMyCKaeMoe 3HaueHUue mapa-
MeTpa Harpy3ku P. PacdeT BBITIOTHUTH IS JBYX BapUAHTOB: a) MaTepual — CTalb 45,
[n] = 1,5; 6) maTepuan — cepbiii uyryn CU15, [n] = 2,0.
OcranbHble JaHHBIE B3SATh U3 Ta0J. 44 u npunoxeHuii 3 u 5.

3AJAYA Ned4

Taomuna 44
s [TopsinkoBbIit HOMEp 1TUGPHI B BApUaAHTE
8 ! 2 3
=)
? |\F,/P|F,/P|d,mvm| b/d | h/b | M;/Pd | l/d |1;/d| F;/P | M,/Pd
1 20 1,0 40 1,0 | 2,00 8 4 6 3,0 24
2 22 | =12 | 45 1,2 | 1,50 7 5 7 3,5 26
3 24 1,4 70 1,1 | 1,75 10 6 4 4,0 28
4 20 | -1,0 75 1,0 | 1,00 6 4 5 —4.5 30
5 28 2,0 50 1,4 | 1,00 7 5 4 -3,0 32
6 30 1,6 60 1,2 | 1,75 8 6 6 -3,5 34
7 28 1,8 80 1,3 | 1,50 8 4 5 5,0 36
8 26 | 2,0 75 1,0 | 2,00 6 5 8 5,5 38
9 24 | =14 | 45 1,1 | 1,00 5 4 4 -5,0 22
0 22 | -1,6 70 1,3 | 1,50 10 6 7 -5.5 20

Puc. 44
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3AJJAYA Ned4S

Konmponvnwie éonpocut
1. Kakue HampspkeHUs BO3ZHUKAIOT MO TPAHSM DJIEMEHTa TOHKOCTEHHOW TpPYyOKH,
BBIJICJICHHOTO NONEPEYHBIMU U IPOJOJIBHBIMU CEYEHUSIMU, TIPU JIEVUCTBUM JABJICHUS U
KPYTALIUX MOMEHTOB?
2. Kakoif Buj HampsiKEHHOTO COCTOSIHMS (JIMHEWHOE, TJI0CKOE, 00BEMHOE) BO3HU-
KaeT B TpyOKe MpU TaKOM HarpyXeHUu?

3. Kak ompenensercs 3anac mpOYHOCTH TaKOW TPyOKu?

Ycnosue 3aoauu
OnpenenuTs 3anac NPOYHOCTH CTAIbHOW TOHKOCTEHHOU TpyOku (puc. 45, Tadi. 45),
HArpy’>KEHHOW JABIICHUEM p, IIPOJOJIBbHON CHIION F 1 CKpy4YuBarOIMMU MOMeHTaMu M.

Taomuna 45
[TopsiiKOBBI HOMED ITU(PHI B BApUAHTE
Hudpa 1 2 3
BapHaHTa
D,vv | p,MIla | F,xH t, MM M, xH-m Mapxka cranm

1 80 4,0 40 2,0 5,0 12XH3A
2 81 4,2 42 2,1 5,1 20XH

3 82 4.4 44 2,2 5,2 40X

4 83 4,6 46 2,3 5,3 40XH

5 84 4,8 48 2,4 5,4 12XH3A
6 85 5,0 50 2,5 5,5 20XH

7 86 5,2 52 2,6 5,6 40X

8 87 5,4 54 2,7 5,7 40XH

9 88 5,6 56 2,8 5,8 40X

0 90 5,8 60 3,0 6,0 20XH

Puc. 45
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3AJJAYA Ne46

Konmponvnwie éonpocut

1. Yro HazbiBaeTCs Ae(OPMUPOBAHHBIM COCTOSTHUEM B TOUKE Tesa?

2. Yro HazbiBaeTcs riaBHbIMU Aedopmanusamu’? Kak nx 0603Ha4ar0T?

3. Kakue HampspKkeHHs BO3HHMKAIOT Ha TPaHSIX AJIEMEHTa TOHKOCTEHHOW TpyOKw,
BBIJICJIEHHOTO MONEPEYHBIMU U MPOJOJIbHBIMU CEUCHHSIMU, TIPU JIEUCTBUU PACTSIKEHUS,
JABJICHUS U KPYTSIIIUX MOMEHTOB?

4. Yto U3MEpAIOT C MOMOIIBIO TEH30PE3UCTOPA, HAKIIEEHHOTO Ha MOBEPXHOCTh Ha-
rpyxaemMon geranu?

5. Kakwue 3aBUCUMOCTH MEXAy KOMIOHEHTAMH HAMpPsHKEHHOTO U Je(hOpMHUPOBAHO-
IO COCTOSIHMM CYIIECTBYIOT JIJII M30TPOITHOTO TeJia B IIpeieyax ynpyrux nedopmaruii?

Ycnosue 3aoauu

3aMKHyTas TOHKOCTEHHasi TpyOKa Harpy>keHa JIaBJieHuEeM p, IPOJ0JIbHOM cuioi F u
cKpyuuBaronumMu MomeHtamu M (puc. 46, Tabin. 46). Ilo uszBecTHBIM AedhopManusIM
(ITPOIOJIBHOM €, , OKPYIKHOM €, W IO YIJIoM 45° €45) ONpPENENUTh 3a1ac IPOYHOCTU U
NENCTBYIOLIUE HATPY3KH.

Taomuna 46
[TopsinkoBbiii HOMEP LKU(PHI B BapUAHTE
Litdpa 1 2 3 4
BapuaHTa
t, MM D, mm g, 10* sq,-IO4 g45-10* | Mapxka matepuana
1 2,0 90 3.0 2,0 -2.0 Craib 40
2 2,1 89 4.4 2,4 4,1 Cranb 45
3 2,2 88 4,2 3,2 —3,2 J-16
4 2,3 87 2,8 2,8 -3,3 J168
5 2,4 86 4,6 2,6 4,4 12XH3A
6 2,5 85 3,5 3,5 -3.5 20XH
7 2,6 84 3,6 3,6 —2,6 AK-4
8 2,7 82 2,7 2,7 3,7 40XH
9 2,8 81 3,8 2,8 —2,8 40X
0 3,0 80 4,0 3,0 3,0 20XH
M@
¢
— 450
____________ g




3AJTAYA Ne 47

Konmponwsnuie eonpocwi

1. Kaxkoe Teno Ha3zbiBaeTcst 000710UKOM?

2. Kaxkas 000mouka Ha3pIBa€TCSI TOHKOCTCHHOM OCECUMMETPUIHOM ?

3. Kakue ynpomaromue npeamnooKeHuss TPUHATH B 0€3MOMEHTHOM TEOpHH 000-
J04eK?

4. KakoBO COOTHOIIEHHUE OKPY>KHBIX M MEPUIMOHAJIBHBIX HANPSHKEHUM B 3aMKHY-
TOM TOHKOCTEHHOM HMIJIMHApPE 1o AaBieHneM? Kak 3anuckiBatoT ypaBHeHnue Jlamnaca?

5. Yro monuMaercs moja KpaeBbiM 3 pexTom?

Ycnosue 3a0auu

CocraBHas TOHKOCTeHHAst 000104Ka (puc. 47) HaXOAUTCA O] IeWCTBUEM U30BITOU-
HOT'O JIABJICHUSI P U TUAPOCTATUUECKON HArPY3KH.

Hcnonb3ys 6€3MOMEHTHYIO TEOPHUIO 000JI0UEK, ONPEAEIUTD TOJIIUHY CTEHKH A.

Ilpunams: marepuan — amoMuHueBbld cruiaB J[-16; kosaddunmuent 3anaca [n] = 2.
OcranbHble JaHHBIE B3ATh U3 Ta01.47.

Ykazanue: uccnenoBaths pacnpenelieHue MEPUANOHAIBHBIX U OKPYKHBIX HaMpshKe-
HUW B KaXXJIOH YacCTH COCTABHOM OOOJIOUKH (HMCKJIIOYas TUIOCKHE JTHHINA), TTOCTPOUTH
SMIOPHI 3TUX HAMPSKEHUH BIOJIb 00pa3yroIleil, a TakXe JMIOPY SKBUBAJICHTHBIX Ha-
npspkeHuil. Tonmuny A, HAlIGHHYIO IO ONTACHOMY CEYEHMIO, IPUHATH MOCTOSIHHOW IS
Bcel 0007109KH. YKa3aTh 30HBI KpaeBoro 3¢ deKTa.

Tabmuua 47
[TopsinkoBsiii HOMEp U(PHI B BApHAHTE
Hudpa - 2 3 4
BapuaHTa
L;/D | R;/D | yv,xH/M |H/L | D,cm | L/D | p,MIla | Ne cxemsl

1 0,8 0,60 34 0,90 100 8 0,46 I
2 0,9 0,64 31 0,86 120 7,6 0,44 11
3 1,0 0,68 29 0,84 130 7,2 0,42 I
4 1,2 0,70 27 0,82 140 7,0 0,40 IV
5 1,3 0,74 25 0,80 150 6,6 0,38 \%
6 1,4 0,76 24 0,78 160 6,4 0,36 VI
7 1,5 0,78 26 0,76 170 6,0 0,34 \%1!
8 1,6 0,80 28 0,74 180 5,6 0,32 VIII
9 1,4 0,84 30 0,72 190 5,2 0,30 I
0 1,0 0,86 32 0,70 200 5,0 0,40 11
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3AJTAYA Ne 48

Konmponwnwie éonpocut

1. Kak 3anuceiBator unterpasi O.Mopa it onpeaeseHus nepeMerieHuil npyu u3ru-
oe?

2. KakoBa nocnegoBaTeIbHOCTh ONPEEICHUS] TUHEUHBIX U YIJIOBBIX IEepeMellle-
HUU ¢ ucnoiap3oBaHueM unrerpaisa O.Mopa?

3. Urto o3HauaeT 3HaK «MUHYC» BBIYMCIECHHOTO 3HaYeHus uurerpaiga O.Mopa?

4. B kakux ciydasx IOpU BbIUKCIECHUM TepeMelnieHuit Merogom O.Mopa MOXHO
npumeHuTh hopmyiny Cumncona? Kak 3anucsiBarot hopmyny Cummcona?

Ycnosue 3aoauu

st cranpHOM Oanku (puc. 48) ¢ MPSAMOYTOIBHBIM TMOMEPEUYHBIM CEYCHHEM (COOT-
HOIIICHUEM BBICOTHI ceueHus K mupuHe h/b = 2), TpebyeTcsi u3 pacyeToB Ha MPOYHOCTH
U KECTKOCTh OIPEJICIUTh BEIMUMHY MTapaMeTpa Harpy3ku P.

Ilpuname: [ =50 cm; matepuan — Crans 40; [n] = 1,6; nonyctumoe nepeMenieHue
Touku A [A4] =1 MM; nomycTUMBIH yroa moBopota ceueHus B [0gz] = 3°; ocTtanbHbIC
JTaHHBIE B3STh U3 Ta0JI. 48 ¥ MPUIIOKEHUS 3.

Taomuna 48

LS [TopAaKOBBIif HOMEP UKU(PEI B BAPHAHTE
= § 1 2 3 4
ol al | MIPL | el | bew | F/P | FJP | Neoxewm

1 2,0 1 2,0 1,0 1 2 I

2 1,0 2 2,0 1,1 3 - 1

3 0,5 3 0,5 1,2 1 3 11

4 1,0 4 1,0 1,3 - 2 v

5 1,0 5 2,0 1,4 ) 1 \%

6 2,0 5 2,0 1,5 1 4 VI

7 2,0 4 1,0 1,6 3 1 VIl

8 0,5 3 0,5 1,7 1 3 VIII

9 1,0 2 1,0 1,8 1 4 X

0 2,0 | 1,0 1,9 - 5 X
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3AJTAYA Ne 49

Konmponwnwie éonpocut

1. Kak 3anucsiBator unTerpai O.Mopa aiist onpeesieHus nepeMelieHnuil npyu u3ru-
oe?

2. KakoBa mocieaoBaTelbHOCTh ONPENEICHUs JUHEUHBIX U YTJIOBBIX IEepeMellle-
HUU ¢ ucnoap3oBanueM unrerpaia O.Mopa?

3. Uto 03HayaeT 3HaK «MUHYC» BBIYMCIECHHOT0 3HaYeHus uuTerpaisa O.Mopa?

4. B kakux ciyyasx OpH BbIYUCIEHUU nepemenieHuid merogom O.Mopa MOKHO
npumeHuTh hopmyiny Cumncona? Kak 3anucsiBarot hopmyny Cummcona?

Ycnosue 3aoauu

Jnist cranpHO#M Oanku (puc.49) NByTaBpOBOTO MOMEPEYHOTO CEUCHUS TPEOYeTCS:

1) onpenenuTs HOMyCTUMOE 3HAUYCHHUE MapamMeTpa Harpy3Kd ¢, €CJIM Mporud B TOU-
Ke A cocTaBWII 3aJaHHOE 3HaUeHue V;

2) npu HalJEHHOM ¢ BBIYUCIUTH yroJ MOBOPOTa ceueHus B.

Hpunams: =50 cm, E =2-10° MIIa. OcTaibHbie JaHHbIC B3ATh U3 Ta61.49 1 npy-
JIO’KEHHUH 3.

Tabnuua 49
[TopsinkoBbili HOMEP LKU(PHI B BapUaHTE
wpnanma | 1|2 ; !
V4, MM l;/1 | Ne nBytaBpa F/ql M/ qF | Necxemsr
1 1,0 1 12 0 2 I
2 0,8 2 14 3 0 II
3 0,5 1 10 0 2 I
4 1,0 2 12 2 0 v
5 0,8 1 14 1 0 \%
6 0,5 2 12 0 1 VI
7 1,0 1 16 1 0 VII
8 0,8 2 12 0 2 VIII
9 0,5 1 14 1 0 IX
0 0,8 2 10 0 1 X

30
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3AJTAYA Ne 50

Konmponwnwie éonpocut

1. Kak 3anuceiBatotr uarerpan O.Mopa amist onpeneseHus: mepeMelieHnii B 001em
ciyd4ae (mpy ASHCTBUYU MIECTH BHYTPEHHUX CHIIOBBIX (PakTOpoB)?

2. Kakumu ciaraeMbIMU MOKHO TMpEHeOpeub MpU ONpEeNeICHUU NEPEeMEIICHU B
MPOCTPAHCTBEHHBIX pamax?

3. KakoBa nociegoBaTeIbHOCTh ONPEACIICHHS JIMHEHHBIX WJIM YTJIOBBIX IEpeme-
mieHuit mo popmyne O.Mopa?

4. Kak onpenensitor B3auMHbIE IEPEMEIICHUS ?

5. Uro o3HayaeT 3HaK «MHUHYC» BBIYMCIEHHOIO 3HaUeHus uurerpaisa O.Mopa?

6. B kakux ciy4asx NpU BbIYHCICHUHM NepeMenieHuii metogoM O.Mopa MOXKHO
npumeHuTh hopmyiny Cumncona? Kak 3anucsiBarot hopmyny Cummcona?

Ycnosue 3a0auu

[IpocTpancTBeHHass KOHcoOJbHas pama (puc. 50) Kpyrjioro HONepevyHOro CEYeHUs
HarpykeHa cunamu F; u F,. Onpenenuts nepeMenieHue Touku A4 B HalpaBJIEHUH, yKa-
3aHHOM Ha PUCYHKE, YUUTBIBAsl IEPEMEILECHHS] BOZHUKIIINE BCIEICTBUE U3rnda U Kpyde-
HUSL.

Ipuname: P=20H; I=20cm; d=10mm; E = 2:10° MITa; ocTajibHbIC IaHHBIC
B35Th U3 TabJ1. 50 u npunoxeHus 3.

Ta6numa 50
HOpﬂI{KOBBIﬁ HOMCD HI/I(I)pBI B BAPHUAHTC
Hudpa 1 2 3 4
BapHaHTa
a/l b/l c/l F,/P F,/P Ne cxeMmbl

1 1 2 2 2 I

2 2 2 1 2 -1 11

3 1 1 2 -1 2 111

4 2 1 1 2 1 IV

5 1 2 2 -2 \%

6 2 2 1 -2 1 VI

7 1 1 2 2 VII

8 2 1 1 2 1 VIII

9 1 2 2 -1 2 IX

0 2 2 1 2 -1 X
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3AJTAYA Ne 51
Konmponwnwie éonpocut
Kakue crctembl Ha3bIBAIOT CTATUYECKU HEOPEACITUMbIMHU ?
YTO MOHUMAIOT MOJ] CTENEHbIO CTATUYECKOU HEONPEIETUMOCTH?
KakoB nopsiiok pacuera CTaTUYECKH HEONPEICTUMbBIX CUCTEM METOJIOM CHJI?
Uto Ha3bIBaIOT OCHOBHOM cucTtemoii? DxkBuBasieHTHON? Enunnunoi? I'py30Boii?

5. B dyem 3akmoudaercs (PU3WYECKUN CMBICT KAHOHHMYECKOTO YpPaBHEHHUS METOJa
cui? Uto npeacTaBisioT co00it K03 GUIUEHTHI, BXOSIINE B 3TO ypaBHEHUE?

6. B kakux ciyyasix npu BbIYMCIEHUM nepemenieHuid meroaom O.Mopa MOKHO
npumeHuTh hopmyiny Cumncona? Kak 3anuceiBarot hopmyny Cummcona?

7. Kax BBINOJHSAIOT KUHEMATUYECKYIO MTPOBEPKY MPABHIBHOCTH PACKPBITUSI CTATH-
4eCKOM HeoIpe1eIMMOCTH ?

8. Kak onpenensroT nepeMeneHrs B CTAaTHYECKH HEOTIPEIETUMBIX CUCTEMaX ?

Ycnoeue 3aoauu

Jlns cratudecku HeompenenuMmon Oanku (puc. 51, tabna. 51) nByTaBpoBOrO More-
pPEUYHOTO ceueHust TpeOyeTcs:

1) packpbIB CTaTUYECKYIO HEONPEICTUMOCTb, TOCTPOUTH AIIOPY U3rHOAIOIIET0 MO-
MEHTA U BBIMOJIHUTh KHHEMATHUYECKYIO MPOBEPKY MPABUILHOCTU PACKPBITHS CTaTH4Ye-
CKOM HEONPEEIIMMOCTH;

2) u3 pacyeTa Ha MPOYHOCTH MO HAUOOJBUIMM HOPMAJIbHBIM HAIPSKEHUSM OIpeie-
JIUThH JOIYCTUMOE 3HAUYCHHE MapaMeTpa Harpy3Ku ¢;

3) BBIUKUCITUTH NPOTHO B TOUKE A M yroj MOBOPOTA C€YCHUS B; 110 3TUM pe3yiibTa-
TaM ¥ C MCTOJIb30BAHUEM DIIOPHI N3THOAIOIIEr0 MOMEHTa N300pa3uTh MPUMEPHBIN BH]T
YOPYToi TUHUU OAJIKH.

Ilpuname: matepuan — Cranp 40, [n] =2, I = 60 cMm. OcTanbHble JaHHBIE B3SITh U3
Tabu. 51 u npuinoxenus 3.

el

Tabmuua 51
[TopsaKoBbIi HOMEp (DBl B BApUAHTE
Lngpa 1 2 3 4
BapuaHTa >
l;/1 I,/1 F/ql | NensyraBpa | M/ ql Ne cxemsl

1 2 2 2 12 2 1

2 1 2 1 14 1 11

3 2 1 3 16 2 111

4 1 2 1 12 1 1V

5 2 1 2 14 1 \4

6 1 2 2 12 2 VI

7 2 1 1 16 2 VII

8 1 2 1 12 1 VIII

9 2 1 2 14 2 IX

0 1 2 1 12 1 X
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3AJTAYA No52

Konmponvnwie éonpocut

1. Kakwue cucteMbl Ha3bIBAIOTCA CTATUYECKH HEONIPEAETUMBIMU ?

2. YTo moHUMAIOT MO/ CTEIIEHBIO CTATUUECKON HEOMPEACITMMOCTU?

3. Urto Ha3BIBaIOT OCHOBHOM cuctemoii? DxkBuBasieHTHOW? I'py30Boit? EnqnHuaHO#?

4. B uem 3akmrovaercsi (U3MUECKHN CMBICT KaHOHHYECKOTO YpPaBHEHHS METO]a
cui? Uto npeacTaBisioT co00it K03 GUIIUEHTHI, BXOSAIINE B 3TO ypaBHEHHUE?

5. B kakux ciyyasix npu BbIYMCIEHUU nepemenieHuid meroaom O.Mopa MOKHO
npumeHuTh hopmyiny Cumncona? Kak 3anucsiBatrot hopmyny Cumrcona?

6. Kax nmpoBepuTh NpaBUIBHOCTh PACKPBITUSI CTATUYECKOW HEONIPEIETUMOCTH?

7. Kak onpeaenstoT nepeMeIieHrs B CTAaTUYECKU HEOTTPEJASTUMBIX CUCTEMAX ?

Ycnosue 3a0auu

JIJIst TIJIOCKOM CTaTUYECKH HEOoNpeaeuMon pambl (puc. 52, Tabi. 52) kBaapaTHOTO
MONEPEYHOro ceueHus (CTopoHa KBajapara h):

1) packpbIB CTaTUYECKYIO HEONPEICTUMOCTb, IOCTPOUTD AMIOPY U3rHOAIOIIETO MO-
MEHTA U BBINOJHUTh KHHEMATUYECKYIO MPOBEPKY MPABUIBLHOCTU PACKPBHITUSI CTaTH4Ye-
CKOM HEOIPEIEIUMOCTH;

2) W3 pacuera Ha MPOYHOCTh HAWTHU JOMYCTUMOE 3HAUCHHE MapaMeTpa Harpy3KH ¢;

3) ompenenuTh TOPU3OHTAIBHOE IMEepeMelleHre cedyeHus A W yroja mNoBOpoTa
(B rpan) ceuenus B.

Hpuname: h = 8 mm; I = 0,4 m; maTepuain — cranpb Ct.3; [n] = 2.

TaOmuna 52
[TopsaKOBEIK HOMED LH(PLI B BAPUAHTE
Hudpa 1 2 3 4
BapHaHTa
all b/l c/l Flql Ne cxembl
1 3 3 3 1 I
2 2 1 2 —1 11
3 1 2 2 -2 11}
4 2 2 2 -3 v
5 3 3 3 3 \Y
6 1 1 2 -2 VI
7 2 2 2 —1 Vil
8 3 1 3 1 VIII
9 1 2 1 1 IX
0 2 1 2 3 X
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3AJTAYA NeS53
Konmponvnwie éonpocut
OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI K 3agaue No52

Ycnosue zaoauu

JIJ1s IJIOCKOM CTaTUYECKU HEoMmpeaeauMon pamsl (puc. 53, tabi. 53) ¢ KpyrJibIM 1o-
MIEPEUHBIM CEUCHHEM TuaMeTpoM d TpedyeTcs:

1) packpbIB CTAaTUYECKYIO HEOMPEAECTUMOCTh, TOCTPOUTH JIMIOPY HU3rMOAIOIIET0 MO-
MEHTA; BBIMOJHUTH KMHEMATHUYECKYIO TPOBEPKY MPABHIBHOCTU PACKPBITUS CTaTH4e-
CKOM HEONpeeIMMOCTH;

2) w3 pacyeTa Ha MPOYHOCTH MO HAMOOIBIIIMM HOPMAJILHBIM HANPSLDKEHUSIM OTIpe/ie-
JIUTh pa3Mep IMOINEePEeYHOro ceueHus d,

3) BBIYUCIUTH NepemenieHrne Touku A (B HampaBlI€HUM, JOMYCTUMOM CBSI3SIMU) U
yroJ IoBOpoTa ceueHus B.

IHpuname: g =20 xH/Mm, I = 50 cm, matepuan — Ctanb 45, [r] = 2. OctanbHble qaH-
HBIC B3ATh U3 Ta0J. 53 v nmpuiokeHus 3.

Tabmuua 53
[TopsiakoBbIii HOMEp ITUGPHI B BApHAHTE
et I z :
[;/1 /1 F /ql I;;/1 Ne cxembl

| 2 2 -1 1 I

2 1 2 3 2 111

3 2 | -2 3 111

4 1 2 1 1 v

5 2 | -2 1 \%

6 1 2 -3 3 VI

7 2 | | 1 VII

8 1 2 3 3 VIII

9 2 | -1 2 IX

0 1 2 2 1 X

38




\\\\\\\\\\\\\

\\\\\\\\\\\\\

Puc. 53

39



3AJJAYA Ne54

Konmponvnwie éonpocut

1. Kakwue cuctembl Ha3bIBAIOT CTATUYECKH HEOTIPEAECIUMBbIMHU ?

2. YTo moHUMAIOT MO/ CTEIIEHBIO CTATUUECKON HEOMPEACITMMOCTU?

3. Urto Ha3BIBaIOT OCHOBHOM cucTtemoii? DxkBuBasieHTHOW? Enunnunoi? I'py30Boii?

4. B uem 3akmrovaercsi (U3MUECKHN CMBICT KaHOHHYECKOTO YpPaBHEHHS METO]a
cui? Uto npeacTaBisioT co00it K03 GUIIUEHTHI, BXOSAIINE B 3TO ypaBHEHHUE?

5. BnusHuMEM Kakvux BHYTPEHHHX CHUJIOBBIX (DAKTOPOB MpeHEOperaroT Mmpu ompee-
JIEHUU MEPEMEILICHHUI B TPOCTPAHCTBEHHOW pame?

6. B kakux ciyyasix npu BbIYMCIEHUM nepemenieHuid meroaom O.Mopa MOKHO
npumeHuTh hopmyiny Cumncona? Kak 3anucsiBatrot hopmyny Cummcona?

7. Kax mpou3BOJIAT KMHEMATHYECKYIO MPOBEPKY CYMMAPHBIX 3MIOP BHYTPEHHUX
CUJIOBBIX (paKTOPOB?

8. Kak BBIYMCISIOT MEPEMEIICHUS B CTATHUECKU HEOMPEAECINUMBIX CUCTEMAX ?

Ycnosue 3aoauu

JIns 3a7aHHOM CTaTMYECKH HEONpeeTMMONM MNpPOCTPAHCTBEHHOM pambl (puc.54,
Ta011.54) Kpyrjioro NONepeyHoro CeYeHus TMaMeTpom d:

1) packpbITh CTATUYECKYIO HEONPEIETUMOCTb, YUUTHIBAS IEPEMEILICHHS, BOSHUKIIINE
BCJICAICTBUE M3rH0a U KPYUCHHUS;

2) MOCTPOUTH SMIOPHI U3THOAIOIIUX U KPYTAUIUX MOMEHTOB; BBINOJHUTH KHHEMATH-
YECKYI0 IPOBEPKY MPABUILHOCTU PACKPBITUS CTATUYECKON HEONPEACIUMOCTH;

3) onpeaenuTh B 0011IeM BUJIE TIepeMelieHne TOUKU A (TI0JIHOE MePEMEILICHHE).

Ilpuname cooTHONICHHE MEXTY MOYyJIAMH yripyroctu G = 0,4E.

Taomuna 54
[TopsinkoBbiii HOMEp LM(DPHI B BapUaHTe
Hugpa 1 2 3 4
BapuaHTa
b/l c/l F,/ P F, P Ne cxeMbl

1 1 2 1 2 I

2 2 1 2 1 II

3 2 1 1 3 11

4 1 2 2 2 | \Y

5 3 2 -1 3 \Y

6 2 1 1 1 \Y% |

7 1 2 ) —1 VII

8 3 1 —2 VIII

9 1 1 3 3 Vil

0 3 2 -2 —2 VIII
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3AJJAYA Ne 55
Konmponwnwie éonpocut
Kakue crctembl Ha3bIBAIOT CTATUYECKU HEOPEACITUMbIMHU ?
UTo mOHMMAIOT MO/ CTENEHbIO CTATUYECKON HEOIPe1eIUMOCTH ?
KakoB nopsiiok pacuera CTaTUYECKH HEONPEICTUMbBIX CUCTEM METOJIOM CHJI?
UTO Ha3bIBAIOT OCHOBHOM cucTteMoi? DkBuBajgeHTHON? ['py30Boil? EnHUYHOM?

5. B dyem 3akmoudaercs (PU3WYECKUN CMBICT KAHOHHMYECKOTO YpPaBHEHHUS METOJa
cui? Uto npeacTaBisioT co00it K03 GUIUEHTHI, BXOSIINE B 3TO ypaBHEHUE?

6. B kakux ciyyasix npu BbIYMCIEHUM nepemenieHuid meroaom O.Mopa MOKHO
npumeHuTh hopmyiny Cumncona? Kak 3anuceiBarot hopmyny Cummcona?

7. Kax npoBepuTh NPaBUIBHOCTh PACKPBITUS CTATUYECKOW HEOTIPEIETUMOCTH?

8. Kak onpenensroT nepeMenieHrs B CTAaTUYECKH HEOTIPEIETUMBIX CUCTEMaXx ?

Ycnosue zaoauu

JUist cTaTMuecKy HeompeaeauMon paMbl (pHUC. 55) Kpyriaoro NonepeyHoro Ce4eHus
nuameTpoM d Tpedyercs:

1) packpbIB CTAaTUYECKYIO HEOMPEAECTUMOCTh, TOCTPOUTH JIMIOPY HU3rMOAIOIIET0 MO-
MEHTa U BBINOJIHUTh KHHEMATUYECKYIO MPOBEPKY MPABUIIBHOCTU PACKPBITHS CTaTH4YE-
CKOW HEOIPEAETUMOCTH;

2) u3 pacyeTa Ha MPOYHOCTh MO MAKCUMAIbHBIM HOPMaJIbHBIM HAMPSXKEHUSM OTpe-
JEIUTh JUaMETP MONEPEYHOr0 CEYEHUs paMsl d,

3) BBIYUCIUTH NEpPEMENIEHUE TOUYKU A B HAIMpPaBICHUH, JIONMYCKAEMOM CBSI3SIMU, U
yToJj noBopoTa (B rpajl.) ceueHus B.

Hpunams: g = 50 xH/m; 1= 0,5 m; [n] = 2,0. OcTtasibHBIC JaHHBIE B3SATh U3 Ta0MI. 55
Y TIPUJIOKEHHUS 3.

el

Taomuna 55
[TopsinkoBslii HOMEp HU(PHI B BApHAHTE
Hugpa 1 2 3 4
BapHUaHTa
al/l b/l F/ql c/l Mapxka cramu | Ne cxembr

1 1 2 1 1 Cr.3 |
2 2 1 2 3 Cr.5 11
3 3 3 3 2 Crans 45 111
4 2 1 -1 2 Crains 40 |AY
5 1 2 -2 3 Crains 20 A\
6 2 3 -3 2 Cr.3 VI
7 3 2 2 2 Crains 40 VII
8 1 1 -1 1 Cr. 5 VIII
9 2 2 2 3 Crains 20 IX
0 3 2 -2 2 Crans 45 X
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3AJTAYA Ne56

Konmponvnwie éonpocut

1. Kakwue cuctembl Ha3bIBAIOT CTATUYECKH HEOTIPEAECIUMBbIMHU ?

2. YTo moHUMAIOT MO/ CTEIIEHBIO CTATUUECKON HEOMPEACITMMOCTU?

3. Urto Ha3BIBaIOT OCHOBHOM cuctemoii? DxkBuBasieHTHOW? I'py30Boit? EnqnHuaHO#?

4. B kakux ciydasx IOpU BbIUKCIECHUM TepeMelnieHuit Merogom O.Mopa MOXHO
npumeHuTh hopmyiny Cumncona? Kak 3anucsiBatrot hopmyny Cummcona?

5. B dyem 3akmoudaercs (PU3MYECKUN CMBICT KAaHOHMYECKOTO YpPaBHEHHUS METOJa
cui? Uto npeacTaBisioT co00it K03 GUIIUEHTHI, BXOSAIINE B 3TO ypaBHEHHUE?

6. Kax nmpoBepuTh NpaBUIBHOCTh PACKPBITUS CTATUYECKOW HEOTIPEIETUMOCTH?

7. Kak onpeaenstoT nepeMeIieHrs B CTAaTUYECKU HEOTTPEACTUMBIX CUCTEMAaXx ?

Ycnosue 3a0auu

JIJst TTOCKO#M CTaTMYeCKH HEOMpeaeTuMon pamel (puc. 56, Tabn. 56) kpyrioro mo-
MIePEYHOT0 CEYCHUS TPEOyeTCs:

1) moCTpouTh CyMMapHYIO SIIOPY M3THOAIOIIET0 MOMEHTA U BBIMOJHUTH KUHEMA-
TUYECKYIO TPOBEPKY;

2) W3 pacyeTa Ha MPOYHOCTh HAWTH JOMYCTUMOE 3HAUEHUE IUAMETpPa MONEPEYHOTO
CEYeHUs pambl d,

3) ompenenuth nepemMeiieHue ceueHus A (B HapaBJICHUH, IOMYCKAEMOM CBSI3SIMU)
¥ yroJj moBopoTta (B rpaj.) ceueHus B.

Ilpunams: q¢ = 80 xH/™m; [= 0,4 m; matepuan — Crans 20; [r] = 1,5.

Tabauia 56
[TopsinkoBsIii HOMEp U(PHI B BApHAHTE
Hudpa 1 2 3 4
BapuaHTa
all b/l c/l Flql Ne cxembl
1 1 2 2 —2 VI
2 2 2 2 -3 VII
3 3 3 3 3 VIII
4 1 1 2 —2 IX
5 2 2 2 -1 X
6 3 1 3 | I
7 1 2 1 | I
8 2 1 2 3 I
9 3 3 3 | v
0 2 1 2 -1 \%
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3AJTAYA Ne§57

Konmponwsnuie eonpocwi

1. OtBerbTe Ha Bonpockl 1—4 k 3agaue Ne56.

4. B yem 3axnrovaercst GU3HUECKHI CMBICIT KAHOHUYECKOTO YPaBHEHUS METO/[a CHUIT
NPUMEHUTENBHO K (hepMe B ClIydasiX CHIIOBOTO BO3JCHCTBUS, TEMIIEPATYPHOTO BO3JICH-
CTBHSI, HETOUHOCTH U3TOTOBJICHUS CTEPKHEMN ?

5. Uto Ha3bIBAIOT MPEACIBLHON HArpy3KOn?

6. B 4eMm cyTh KHHEMATUYECKOTO METO/a ONPEAEICHUS NMPEAEIbHON HArpy3Ku?

Ycnosue 3a0auu

Jlist ctaTudecku HeornpeaenuMmon Gepmsl (puc. 57), Tpedyercsi: 1) packpbITh CTaTH-
YECKYI0 HEONPEACIUMOCTh U BHIYUCIUTD JIOYCTUMOE 3HaUeHue Harpy3ku F U3 pacuera
Ha MPOYHOCTh IO JIOMYCKAEMBIM HAMPSKEHUSIM; 2) ONpENeIuTh TeMIepaTypHble Ha-
NPSIKEHUS B CTEPIKHSIX, €CIIM TeMIIepaTypa CTEPKHsI MIIOMIAbI0 MOMEPEYHOTI0 CEUCHUS
87 usmenuTtcs Ha BenuuuHy AT; 3) HAlTH MOHTa)XKHbIE HANPSKEHUSI B CTEPIKHSIX, €CIIU
JUIMHA CTEPIKHS IUIONIAIBI0 MONEPEYHOro CeUeHUs S OTIIMYAECTCS Ha BEIMYMHY O OT
MPOCKTHOW NJIWHBI; 4) ONpEeAeNIUTh MPEAeIbHYI0 Harpy3ky W KoddduimeHt 3amaca
MPOYHOCTH IO MPEAETLHOMY PAaBHOBECHUIO.

IHpunams: S = 2CM2; [=50cMm; [n]=2; a= 12:10°1/ °C; marepual CTepKHEH — uje-
AIbHO YIIpyromiactudeckuii; o, = 240MIla; E = 2-10° MIla . OcTaibHble JaHHBIC B3STh
u3 Tabin. 57.

Ilpumeuanue: 1) BO3MOXHOU MOTEpel YCTOWYMBOCTU CTEp)KHEU ¢depMbl TpeHeo-
peub; 2) B MyHKTax 2 U 3 MEXaHWYECKOE HArpyKE€HUE HE YUUTHIBATD.

TaOmuna 57
TlopsiaKoBBIH HOMep LUGPHI B BAPUAHTE
Hngpa 1 2 3 4
PApHEE a/l b/l S1/S AT, °C O, MM | Necxemsl

1 1,4 2,0 1,0 100 1,2 I

2 1,5 1.8 1,5 80 1.4 1l

3 1,6 1,6 2,0 60 -1,2 111

4 2,0 1,4 1,0 —60 1,6 IV

5 1,8 1,2 1,5 80 -1,4 \%

6 1,2 1,0 2,0 —100 0,8 VI

7 1,4 1,4 1,0 70 -1,6 VI

8 1,6 1,6 1,5 =70 1,0 VIII

9 1,8 2,0 2,0 90 -0,8 IX

0 2,0 1,4 2,0 -90 -1,0 X
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3ATAYA NeS8

Konmponvnwie éonpocut

1. OtBetbTe Ha Bompochl 1—4 k 3amaue Ne56.

5. B dem 3akmouaercs PU3NYECKUN CMBICT KAHOHUYECKOTO YPaBHEHUSI METOAA CHII
MPUMEHUTENBHO K (hepMe B CilydasiX CHIIOBOTO BO3JICHCTBUS, TEMIIEPATyPHOTO BO3ICH-
CTBHSI, a TAKXKE B CITy4ae HETOUHOCTU U3TOTOBIICHHS CTEPKHEN ?

6. Kak omnpenenuTh ycuwius B CTEPXKHSX OJMH pa3 CTaTUYECKU HEONPEAesIMMO
dbepmbl, eciTi B OJJHOM M3 HUX HAMPSHKEHUS JOCTHUTIIH Tpe/iena TeKyuecTn?

7. UYto Ha3BIBAIOT MpeeabHON Harpy3koil? Kak BIuseT Ha BEIUYUHY IPEAEIIbHOM
Harpy3Kd HAJIMYKUE B KOHCTPYKLIHMH HAYAJIbHBIX HAIIPSKEHH?

8. B 4em CyThb KHHEMaTUYECKOTO0 METO/Ia ONIPEAEIICHUS IPEAEIbHON HArPy3KU?

Ycnosue zaoauu

Jlns 3alaHHON cTaThYecKu Heorpeaenumoit depmsol (puc. 58), tpedyercs: 1) pac-
KpPbIB CTATUYECKYIO HEOIPEIEIUMOCTb, BBIYUCIUTh JOYCTUMOE 3HaUeHNEe Harpy3ku F;
2) ompenenuTh HAMPSIKEHUS. B CTEPXKHSAX MPU HarpeBe (OXJIaKIIEHUU) CTEPIKHEHN C TIJI0-
[aJbI0 MONEPEYHOro ceueHus S; Ha Beauuuny AT, 3) HAMTH MOHTa)KHbIE HANIPSAKEHUS
B CTEP)KHSIX, €CJIM JJIMHA CTEPKHEN MIIONIAbI0 TONIEPEYHOr0 CEYEHU § OTIIMYaeTCsl Ha
BEJIMYMHY O OT NPOEKTHOM 1uHbl; 4) onpenenuts (B gonsx 618) Harpysku Fr u Fy;
MOCTPOUTH Ha MIJUTUMETPOBOM Oymare popmata A4 rpaduku 3aBHCUMOCTEN HAMpsDKe-
HUH B CTEPXKHIX 6;/01 OT BHEIIHEHW Harpy3ku F/orS; 5) Beraucauth kodpuimeHT 3ama-
ca MPOYHOCTH IO MPEAETbHOMY PABHOBECHUIO.

Hpuname: S=2cM°; Marepuan CTepKHEHl — HICANBHO YHPYTrOIIACTHUCCKU,
or =240 Mlla; [r] = 1,5; a = 12:10°° 1/°C; ocranbHble JaHHBIE B3ATH U3 Ta0I. 58.

Ilpumeuanue: 1) BO3MOXHOU MOTEPEH YCTOMYMBOCTH CTEpKHEH (epMbl mMpeHeo-
peub; 2) B MyHKTaxX 2 U 3 MEXaHUYECKOE HArpyKeHUE HE YUUTHIBATb.

Tabmmma 58
[TopsimkoBbiit HOMEp 1ITU(PHI B BApUAHTE
udpa
Bi)n(zim ! 2 3 4
l,/1 S;/S AT, °C 0. MM Ne cxemsl
1 3.0 1.5 —100 -1.4 ) |
2 1,5 2,0 70 0,8 11
3 2,5 1,0 =70 -1,6 111
4 2,0 1,5 90 1,0 IV
5 1,5 2,0 -90 -0,8 \4
6 3,0 1,5 100 -1,0 VI
7 1,5 1,0 -80 1,2 Vi1
8 2,0 2,0 60 1,4 Vi1
9 3,0 1,5 —60 -1,2 IX
0 2,0 1,0 80 1,6 X
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3ATAYA NeS9

Konmponvnwie éonpocut

1. OtBeThTe Ha BONPOCHI K 3a1aue No58.

9. Ilpyn KakuX 3HAYEHUSAX HArpy3KH IOCJIE Pa3rpy3Kd BO3HUKAIOT OCTATOYHBIE Ha-
HPSIKEHUS?

Ycnosue 3aoauu

Jlns 3amanHOM cTaTUdecKu Heomnpeaeaumont pepmsl (puc. 59) tpedbyercs: 1) us pac-
YyeTa Ha MPOYHOCTh IO JOIMYCTUMBIM HAIPSKEHUSIM OIpPEAEUTh 3HAUCHHE MapaMmeTpa
Harpy3ku P; 2) onpenenutb TeMIepaTypHble HANPSDKEHUSI B CTEPKHSX, €CITU TeMIlepa-
Typa CTEpXHEH C IUIOIIAJBI0 MONEPEYHOro ceueHus §; MeHsercss Ha BenuuuHy AT
3) onpenenuTh MOHTAXHbIE HAIIPSDKEHUS B CTEPXKHSX, €CJINA JJIMHA CTEPKHEH C IIOoLIa-
JIbI0 MOMEPEYHOTIO CEYCHHS S, OTIMYACTCS HA BEIMYMHY O OT NPOEKTHOM [UJIVHBI,
4) onpenenuts Harpy3ku Pr u Py; TOCTPOUTH Ha MIJTUMETPOBO Oymare ¢opmarta A4
rpaduKy 3aBUCUMOCTEN HaMNpsDKEHUN ©; /ot U ykazanHoro nepemenienus A/(orl/E) ot
BO3pacTaromieil Harpy3ku P/6yS; 5) onpenennuTs OCTaTOYHBIE HANpPsDKEHHS B epMe U
yKa3aHHOE€ OCTaTOYHOE IIepEMELICHUE TIOCIe HarpyXeHHsl CHCTEMbl J0 3HAaYEHUs
P = Py + (Py— Pr) 1 nocienyromein MnoiaHoW pasrpy3kH; BBIIOJHUTH IPOBEPKY CaMo-
YPaBHOBEIICHHOCTH OCTATOYHBIX YCUJINI; 6) BEIUMCIUTH KO3 (PHUIIMEHT 3amaca mpoYHO-
CTH TI0 MIPEAEIbHOMY PaBHOBECHIO.

Hpuname: S =4 cm*; [ =40 cM; MaTepuan CTepKHEH — HAeaTbHbI YIPYTOLIACTH-
yeckui; op =240 Mlla; [r] =2,0; a= 12:10° 1/°C. OcraibHble JaHHBIE B3STH W3
Tab1.59.

Ilpumeuanue: 1) BO3MOXHOW MOTEpE YCTOMUYMBOCTH CTEpKHEH (epMbl MpeHeo-
peub; 2) B MyHKTax 2 U 3 MEXaHUYECKOE HArpy>KeHUE HE YUUTHIBATD.

Ta6numa 59

o 8 [TopsiakoBeIii HOMEp 1ITUGPHI B BApHAHTE

% § 1 2 3 4

= 5| s./8 Ag l\fl; all | bll | SIS CX]:;H FiP | FP| B | A
1 2,0 40 1,0 1,0 1,0 | 2,0 I 1 2 0,5 | A4
2 L5 | =50 | -1,0 | 1,5 0,5 1,5 I -1 3 0,6 | Ayy
3 1,0 60 | 0,8 | 0,5 1,5 | 2,5 1111 1 -2 |1 0,8 | Ay
4 1,0 | 40 | 0,8 1,0o | 2,0 | 3,0 v -1 4 0,4 | Ayq
5 1,5 50 0,5 1,0 1,0 | 2,0 \% 2 -1 0,5 | Ay
6 2,0 60 | 05| 1,0 1,5 1,5 VI 1 2 0,8 | Ay
7 20 | 40 | -1,0| 20 | 0,5 | 2,5 VI 2 —4 | 0,8 | Ayy
8 L5 | =50 | 1,0 1,5 2,0 | 3,0 VIII 1 2 0,5 | Ay
9 1,0 | =60 | 0,8 | 1,0 1,5 1,5 IX 1 -2 10,8 | Ayy
0 1,5 40 0,8 1,5 1,0 | 2,0 \% -1 2 0,8 | Ay
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3ATAYA Ne 60

Konmponwnwie éonpocut

1. OrtBetbTe Ha BONpOCHI K 3amaue NoS1.

2. YTO NOHUMAIOT MO IPEAEIIbHBIM COCTOSSHUEM CUCTEMBI?

3. Urto mpexacTaBisieT co0oOil auarpaMma HJEadbHO YIPYTOIUIACTUYECKOTO MaTe-
puana?

4. Yto Ha3bIBAIOT MPEACILHON HArpy3KOn?

5. Kakou BuJI MMeeT yclIOBHE IPOYHOCTH ISl pacyeTa Mo MPEACIbHBIM Harpy3Kam
(1o npeaearHOMY PaBHOBECHIO)?

6. B ueM cyTb KHHEMAaTHYECKOTO METO/Ia ONIPEACIICHUS TPEACIbHON HArpy3Ku?

7. UTo Ha3bIBAIOT IUIACTUYECKUM IAPHUPOM?

8. Kakoil BUJI UMEET 3M0pa HOPMAIbHBIX HANPSKEHUN B TUIACTUYECKOM ILIAPHUPE
CTEP>KHS U3 UICAIBHO YIIPYTOIJIACTUYECKOr0 MaTrepuana’?

9. Uro Ha3pIBalOT IUIACTUYECKUM MOMEHTOM COIpOTHUBJIEHUs ceueHusi? Kak ero
ONPENEIIAIOT B CIIy4ae UACAIbHO YIIPYTOIJIACTUYECKOro Marepuana’?

10. B kakux ciydasx HEUTpaJibHasi OCb CEUYEHMS, COBNAJAIONIETO C IUIACTUYECKUM
HIAPHUPOM, HE MPOXOJIUT Yepe3 LICHTP TSHKECTH ceueHusa? B kakux ciryyasx mpoXoauT?

11. CoBnagaroT 1 pacyeTbl Ha IPOYHOCTh 10 MAKCUMAJIbHBIM HAIPSKEHUSIM U T10
peIeTbHOMY PaBHOBECHIO JUIsl CTATHUECKH OMpeenuMbIX 0anok? Eciu He coBmagaror,
TO B YEM OTJINUUE PACUETOB?

Ycnoeue zaoauu

Jlns ctatuyecku Heomnpenenumon 6anku (puc.60, Ta6:1.60) Tpedyercs:

1) packpbITh CTaTHYECKYIO HEOMPEACIUMOCTh; MOCTPOUTH JIIOPY H3rHOAOIINX
MOMEHTOB; BBITIOJIHUTh KHHEMATUYECKYIO TIPOBEPKY;

2) U3 pacuera Ha MPOYHOCTh M0 MAKCUMAJIbHBIM HAIPSHKEHUSIM ONPEJEIUTh Xapak-
TEPHBIN pa3Mep f ONEePEYHOr0 CEUCHNUS;

3) nHaiiTm nporu® B TOYKe A W yrojl MOBOPOTa CeYeHHs B; ¢ yueToM HaiJIeHHBIX
3HAYCHUN M300pa3nuTh N30THYTYIO TUHUIO OAJIKU;

4) BBIYUCIUTH KOYPUIIMEHT 3amaca 1o npeeIbHOMY PaBHOBECHIO, TIPUHSIB pa3Me-
pPBI CEUYEHHsSI COTIIACHO pacyeTy Mo MyHKTy Ne2; marepuain CUMTaTh UACAIBHO YIPYTO-
TUTACTHYECKHM.

IHpunams: [n]=1,5;1=20cm; P=2xH; E = 2:10° MIla; 61 =260 MIla. Ocranb-
HBIC JJaHHBIC B3ATh U3 Ta0J1.60 U MpUIoKeHus 3.
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Taomuna 60

qI*W||44
<l S
>
S
<tH—+
S
sz <
.A&WIILP

“1

e

Hudpa
BapuaHTa

w
=~
an
O
m“22121
o
ol
Z
)
=
mIIIII
WCIIIII
ol | ol
ks
<3
M
o » o o
= = Ne Ne < o~ <
o
=
=
Ht
W/CS/O/O/OOO
Z
= &
S =V = T e T G =T
=
20 |
o
=
|~
mlM23313
o
| en
A )
W21331
JUREST (N PSS [ Y B PO PN N i
U”._____
~
—| 3 I\ <t on <t Q\
AN N (T DnN| O~ O

A/ /7

1]

NN

A

N
N
N
A 4

6)

Puc. 60

53



3AJTAYA Ne 61

Konmponwnwie éonpocut

1. Yto moHUMAIOT MOJ NOTEPEN YCTOMUYHUBOCTH CHKATOTO CTEPKHS?

2. Yro Ha3bpIBa€TCA KPUTUUECKON CUIION U KPUTUUECKUM HaIpPSKEHHEM ?

3. Kakoii Bun umeet dhopmyia Dumepa i onpeaesieHuss KpUTHIECKOU CHITbI?

4. Kak BIUAIOT KECTKOCTh CTEPKHS Ha U3TUO, JUIMHA U YCIOBUS 3aKPEIICHUS! KOH-
L[OB CTE€PXHS HAa 3HAYEHUE KPUTHUYECKON CUJIIBI?

5. Uto Ha3biBaeTCsl TMOKOCTHIO cTepkHsI? OT KakuX MapaMeTpoB CXKATON CTOWKH
OHa 3aBUCUT?

6. B kakom nuarna3oHe TMOKOCTH MOYKHO MCIOJb30BaTh (Gopmyny Ditnepa? Kak
YCTaHABIIUBAETCS MPEJEN €€ NPUMEHUMOCTU?

7. Kakoii Bua umeeT rpaduk 3aBUCUMOCTH KPUTHYECKUX HAMPSKEHUNH OT THOKOCTH
CTepxkHs?

8. Kakue ¢dhopMbl MONMEpPEeyHOro CEUCHUS CHKATOTO CTEPIKHS SIBISIOTCS PalliOHAb-
HBIMU C TOYKHU 3PEHUS] yCTOMUYUBOCTH?

Ycnoeue 3a0auu: Jiis cxxatoro CTepKHA ¢ pa3HbIMU YCIIOBUSIMU 3aKPETUIEHUS KOH-
IIOB B IUIOCKOCTSIX Xz W Yz (puc. 61), monepeyHoe ceyeHue KOTOPOro COCTABICHO W3
JIBYX IIBEJUIEPOB UM JBYTaBPOB, TPEOYyETCS:

1) onpenenuth 3HaUEHHE KPUTHUECKOW CHJIBI;

2) ompenenuTh JAOMyCKaeMyIo0 Harpy3Ky M3 pacdera Ha yCTOWYUBOCTH 1O K03 du-
LUEHTY () CHUYKEHHUSI I0IYCKAEMOTO HAMPSKEHUS;

3) BBIUMCIUTH KO (HUIIMEHT 3amaca yCTOMYUBOCTH.

Ilpunams: matepuan — craib Ct.3, nonyckaeMmoe Hamnpspbkenue [6] = 160 MIIa. Oc-
TaJbHbIE JaHHBIC B3ATh U3 Ta0J. 61 u npunoxxeHuut 3 u 6.

VYkazanue: 151 CTEpKHEN cpe/ilHel TMOKOCTH KPUTUYECKUE HAMPSXKEHUS BBIUUCIUTh
o Gopmyine SAcuHckoro Gy, = a — bA, rae a =304 Mlla, a b= 1,12 MI]a.

Tabmuma 61
ITopsiakoBBIi HOMEp ITUGPHI B BAPHAHTE
Hudpa 2 3 4

BapuaHTa cxema dbopma C. oM I Neo miBeiepa
3aKpEIUICHUS | CEYECHUA ’ ’ WK JIByTaBpa

1 | 1 4,8 3.0 12

2 11 2 5,0 3.4 14

3 111 3 4,0 3,8 16

4 14% 1 3,8 4,2 18

5 I 2 42 4,6 20

6 11 3 3,6 3,2 12

7 111 1 3.4 3,6 14

8 14% 2 4,6 4,0 16

9 111 3 3,2 4.4 18

0 1V 1 4.4 4,5 20
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3AJTAYA Ne62

Koumponwvnwie éonpocut

1. Kakue Harpy3ku Ha3bIBalOT JUHAMUYECKUMU?

2. Jlaiite onpenenenue kKodphuumueHTy TMHAMUIHOCTH. Kak ero BIYUCIUTh?

3. Jlaiite onpezeneHne CTaTUYECKOMY M JUHAMUYECKOMY IIporudam Oajiku B HEKO-
TOPOM TOYKE.

4. KaxoBbl 10oNyIIEHUS, TPUHATHIE B MPUOIMKEHHON Teopuu yaapa?

5. Kak u3MeHATCA NTUHAMUYECKHUE HAINpsKEHUs B OajKke MpHU YBEJIUYEHUH MACChI
naJiarouero rpysa’?

6. Kak M3MeHHUTCs BEJIMYMHA CTATHUYECKUX HANpPSHKEHWM B CTATUYECKH OIpenesu-
MOU OaJike, €CJIM €€ OMOpPHI CAeNIaTh MOIATINBBIMHU?

7. Kak uzmeHutcs kKo3pGUIMEHT TMHAMUYHOCTH MPU YMEHBIIEHUH BBICOTHI Iajie-
HusA rpysa’

8. Kak u3aMeHUTCA BeIMYMHA NUHAMMYECKUX HANpsOKEHW B Oanke, eCiu OJIHY U3
OIIOp cHeNaTh MOAATIMBOM?
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Ycnosue 3aoauu

Ha cranpHyto Ganky mpsiMOyroJIbHOTO CEUEHUs MUPUHON b 1 BbicOTOM A, CBOOOTHO
JeXKAIYI0 Ha JBYX IIAPHUPHBIX onopax (puc. 62, tadbmn. 62), ¢ Beicotel H magaer rpys
BecoM Q. Tpebyercs:

1) ompeaenuts K03hUITMEHT 3amaca MPOYHOCTH OAJKM M BBIYUCIUTH JUHAMUYE-
CKHil mporu6 B Touke B;

2) omnpenenuTbh KOd(PPUIMEHT 3amaca MPOYHOCTU OANKU U BBIUYUCIUTH JTMHAMUYE-
CKMii porud B Touke B mpu ycIoBUH, 4TO MpaBas Oropa 3aMEHEHa MPYKUHOM JKECTKO-
cteio C;

3) CpaBHUTBH pe3yJbTaThl, ONy4eHHbIE B IyHKTaX Nel u Ne2, u 0OBACHUTD UX.

IHpunams: oy =450 Mlla; E = 2:10° MIla; /=1 M; oCTalbHBIC JAHHBIC B3STH W3
Ta01.62.

Tabnuma 62
5 g [TopsiakoBbIii HOMEp ITU(GPHI B BApHAHTE
= % 1 2 3 4
ol Ne cxembl all H, vm 0O.H bMm | h,mm | ¢, kH/™m
1 | 1/2 45 80 18 10 20
2 11 2/3 48 250 30 18 25
3 I 1/3 50 100 20 12 30
4 11 2/3 52 200 26 15 35
S | 1/2 55 150 24 14 40
6 11 1/2 60 160 24 14 50
7 I 2/3 63 220 26 15 60
8 11 1/3 65 120 20 12 70
9 | 3/4 70 240 30 18 75
0 11 2/3 75 90 18 10 45
II £}Q
"l B
7 a .
j /

Puc. 62
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HPUJIOKEHUA
Ipuioxkenue 1
BbIBOP NCXO/JHbBIX TAHHBIX
IO UHANBUAYAJIBHOMY BAPUAHTY
Hcxoanpie JaHHBIE K 33]ja9aM, BKIIIOYCHHBIM B TOCOOME, JOHKHBI ObITh BRIOPAHbI U3
COOTBETCTBYIOIIMX TaOJHI] COTJIACHO WHIUBUAYaTbHOMY BapHaHTy, KOTOPBII BBIJACT
npenoaaBaTenab. BapuaHT peaCcTaBiIseT YETHIPEX3HAYHOE YUCII0, U COOTBETCTBYIOIINE
UCXOJHbIE JaHHbIE OepyT W3 TaONHIl CIACAYIONINM 00pa3oM: MOPAIKOBBII HOMEP HU(PHI
B BApUAHTE COOTBETCTBYET HOMEPY MPOHYMEPOBAHHOIO CTOJNOLA, a caMa Hudpa o3Ha-
94aeT HOMEp CTPOKHU B TaOIHIIE.
Hanpumep, mnpu Bapuante 0762 B 3amaue Nel HeoOxoaumo B3sITh U3 Ta0muibl Nel
CIEAYIOIIUE TAHHBIE.

0O 7 6 2
%.\ ?-8'.\ g ; [TopsiakoBbIii HOMEP TP B BapHaAHTE
i § S < HH(bpa 1 2 3 4
2 o
= 3 = = BapHaHTa
= 5 B = F,/P|1/a|F, /P|F;/P | Necxempr
=
° = 1 4 J1o] 1 3 T
z 2 2 ——4—+—3 >—1—(11)
- 3 2 s[4 [ I
- 4 3 J16] 2 [ 4 v
g =
S 5 1 [10] o | 1 v
3 6 +—1—+—1(3) VI
8 7 2 16 >(3) -1 VII
s 8 2 |20 4 2 VIII
T 9 2 14 | 4 4 IX
G I 1 [ 2 [ x

Takum oOpazom, nipu Bapuante 0762 MOTYUYUIIM CIEAYIOIIME HUCXOAHBIC JTaHHbBIE K
samaue Nel: I} = —4P (vunyc o3nauaer, uto Ha cxeme cuny 4P veobxomumo mpu-
JIOKUTH B TIPOTHBOIONOXKHYIO CTOPOHY M 3HAK MHHYT IpH 3ToM onyctuts), £y = 3P,

F; =3P, ] = ]2a, cxema Il. Otu nanusie y7100HO 3aNUCHIBATh B BU/IE TAOJIUIIBI.

7 6 2
F, P la F,/ P F;/P Ne cxembl
—4 12 3 3 11
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IHpunoxenue 2

IMPUMEP O®OPMJIEHUA TUTYJIBHOI'O JINCTA

5-10 mm

HOxHO-Ypanbckuli 2ocydapcmeeHHblIl yHugsepcumem
Kagpedpa npuknadHOU mexaHuKu, QUHaMUKU U MPOYHOCMU MawUuH

5-10 MM |

AHATINS HAMPAXKEHHOIO COCTOAHWA
N PACYETBI HA TTPOYHOCTb
rPU CJTOXKHOM COTlPOTUBTIEHNN

PacyemHo-epaguyeckoe 3adaHue Ne3 §
X
N
20-30 mm
¥%
lpynna: MT-272
BapuaHm: 2433
BoinonHun: Jemudos U.B.
lMpunsan: lep6akosa A.Q.
=
=
= YHenabuxck
' 2010
210 ymm

N
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MEXAHUYECKHUE XAPAKTEPUCTUKU MATEPUAJIOB

Ipunoxenne 3

[LmacTnunbie MaTepuaisl

e | o | | [ [ BT
Ct.3 230 470 160 2,0 0,28
Cr.4 240 550 170 2,0 0,28
Cranu Crt.5 280 650 190 2,0 0,28
YHJICPOCTRIC Crans 20 220 500 160 2,0 0,28
Cranp 40 320 650 220 2,0 0,28
Cransb 45 320 750 220 2,0 0,28
20XH 600 800 350 2,1 0,30
Cranu 40X 800 1000 440 2,1 0,30
JCrIpOBAHHBIC 40XH 750 900 390 2,1 0,30
12XH3A 700 950 400 2,1 0,30
AJl-4 200 260 120 0,72 0,30
an}fﬁfﬁﬁzm AK-4 | 310 400 180 0,72 | 0,30
H-16 330 470 200 0,72 0,30
TuTaHOBBIM CIIJIaB BT-3 950 1100 500 1,2 0,26
JlaTyHb (MeIHBIN CIIJIaB) JI-68 330 450 200 1,2 0,36
MarsueBsli CILIaB MA-5 220 300 160 0,72 0,27

XpylKue MmaTepuabl

Marepuan Mapka | ogp, MIla | opc, MIla E-107°, MIla 1
CYH 12 120 500 1,2 0,25
CUH 15 150 600 1,2 0,25
qcyer;;:; CY 18 180 670 1,2 0,25
CY 24 240 800 12 0,25
CY 35 350 900 1,2 0,25
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Ipunoxenue 4
HOPMAJIBHBIE JIMHEMHBIE PASMEPHI I1O I'OCT 6636-69
Pasmepsbl, MM

Panel
Ra5 |Ral0 |Ra20 [Ra40 JRa5 |Ral0 [Ra20 |Ra40 ] Ra5 |Ral0 [Ra20 |Ra40 JRa5 |Ral0 |Ra20 | Ra40
1,0 1,0 1,0 1,0 10 10 10 10 100 | 100 | 100 | 100 ] 1000|1000 1000 | 1000
1,05 10,5 105 1060
1,1 1,1 11 11 110 [ 110 1120 | 1120
1,15 11,5 120 1180
1,2 1,2 1,2 12 12 12 125 | 125 | 125 1250 {1250 | 1250
1,3 13 130 1320
1.4 1,4 14 14 140 | 140 1400 | 1400
1,5 15 150 1500
1,6 1,6 1,6 1,6 16 16 16 16 160 | 160 | 160 | 160 | 1600|1600 1600 | 1600
1,7 17 170 1700
1,8 1,8 18 18 180 | 180 1800 | 1800
1,9 19 190 1900
2,0 (2,0 |20 20 20 20 200 | 200 | 200 2000 {2000 | 2000
2,1 21 210 2120
22 12,2 22 22 220 | 220 2240 | 2240
2.4 24 240 2360
25 125 (25 |25 |25 25 25 25 250 | 250 | 250 | 250 | 2500|2500 {2500 | 2500
2,6 26 260 2600
2,8 12,8 28 28 280 | 280 2800 | 2800
3,0 30 300 3000
32 32 |32 32 32 32 320 | 320 | 320 3150 |3150 | 3150
34 34 340 3350
3,6 |3,6 36 36 360 | 360 3550 | 3550
3,8 38 380 3750
40 (40 |40 (4,0 |40 40 40 40 400 | 400 | 400 | 400 4000|4000 {4000 |4000
4,2 42 420 4250
4,5 145 45 45 450 | 450 4500 | 4500
4.8 48 480 4750
50 [50 |50 50 50 50 500 | 500 | 500 5000 | 5000 | 5000
53 53 530 5300
5,6 |5,6 56 56 560 | 560 5600 | 5600
6,0 60 600 6000
6,3 6,3 6,3 6,3 63 63 63 63 630 | 630 | 630 | 630 ] 6300|6300 [6300 | 6300
6,7 67 670 6700
7,1 7,1 71 71 710 | 710 7100 | 7100
7.5 75 750 7500
8,0 8,0 8,0 80 80 80 800 | 800 | 800 8000 | 8000 | 8000
8,5 85 850 8500
9,0 |9,0 90 90 900 | 900 9000 | 9000
9.5 95 950 9500

IIpumeuanue: npu BHIOOPE pa3MEpoOB MPEANOUTCHHE OTAaBaTh psjaaM ¢ Ooliee
KpynHOU Tpanmamueit: psag RadS cnemyer mpeanounrtars psagy RalO; psag Ral0 — psany
Ra20. Psx Ra40 nonmyckaeTcs NpuUMEHSTh TOJIBKO C Pa3pelIeHus MPenoaBareisl.
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IIpusoxkenue 5

SHAYEHUS KOYP®PUIIUEHTOB o, f U 7,
NCITIOJIB3YEMBIX ITPU PACYHETE HA KPYYEHUE CTEPXHSA
MHNPAMOYT'OJIBHOI'O MTIOITEPEYHOI'O CEYEHMUS,

B 3ABUCUMOCTU OT COOTHOHMEHUS EI'O CTOPOH
a - 0OoJIbIIIasl CTOPOHA MPSIMOYTOJIbHUKA, h- MEHBIIIAs

a/b a p n alb o p n

1,0 0,208 0,141 1,00 3,0 0,267 0,263 0,763
1,5 0,231 0,196 0,859 4,0 0,282 0,281 0,745
1,75 0,239 0,214 0,820 6,0 0,299 0,299 0,743
2,0 0,246 0,229 0,795 8,0 0,307 0,307 0,742
2,5 0,258 0,249 0,766 10,0 0,313 0,313 0,742

Hpunoxenue 6

3HAYEHUA KOOPPUITMEHTA ¢ CHUXKEHUSA JOIIY CKAEMOI'O
HAITPAKEHUSA ITPU PACYETE C)KATOI'O CTEPKHA
HA YCTOMYUBOCTD
JlanHbIe TpuBeneHsb! 11 ctanu Cr.3

I'ubxocth cToiiku, A ] I'ubkocts cToiiku, A 1]
10 0,99 110 0,52
20 0,96 120 0,45
30 0,94 130 0,40
40 0,92 140 0,36
50 0,89 150 0,32
60 0,86 160 0,29
70 0,81 170 0,26
80 0,75 180 0,23
90 0,69 190 0,21
100 0,60 200 0,19
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Hpuaoxenue 7

Hemudos N1.B, MT-292
gapuaHm 4527

3adaya Ne37
Ycnosue 3adayu

B nonepe4yHoM cevYeHuUU KOHCOMbHOU paMbi, coomeemcmeyrouw,em 3adernke,
mpebyemcs:

1) onpedenumb 6HyYMpPEeHHUE Cuioeble hakmopbl;

2) 8bIMUCTUMb 8 YKa3aHHbIX MOYKax HOpMaslbHbi€ U KacameslbHbie
HarnpspkeHus;, u30bpasums 6 U30Mempuu U Ha Mni1ocKoCcmu afieMeHmal,
coomeemcmeylowue yKa3aHHbIM MOYKaM, U Ha HUX 1oKka3amsb
HalOeHHbIe HarpsKeHUs;

3) Ons1 ykasaHHbIX moYek onpedenumse rnosioxeHue anasHbix niou,adok

U 8€JTUYUHbI 2J1a8HbIX HanpskeHuU, u3obpasumb HallOeHHbIEe HarpsKeHUs
u nosopom nnouw,adoK Ha PUCYHKE;

4) nocmpoumsb 05151 3a0aHHbIX MoYeK kpyeosbie Quazpammbl O.Mopa;

5) ebiqucniums enagHblie deghopmayuu;

6) conocmaeumsb HarnpsiXXeHHble COCMOSTHUS 8 UccriedyemMbix moyKax U,
ucnonb3ys eunome3sy nnacmuyHocmu, ykazambe 6051ee ornacHy mouykKy.

[TpuHamMb: Mamepualn — cmajib 45, monuuHa CMeHKU cedeHus [ = 2 mm.

3adaHHas cxema

Yy
12 1 2
3
10 ! | 1 X
=949 1 __ _44_,
; l < W
9 Z 5
e A e A S f /
3 6
F, B

Tabnuya ucxoOHbIX OaHHbIX

4 5 2 7
[ cm l,em | H/t | F;, 0 | F,,H | F;,H | B/t | Toukn
55 65 12 0 300 100 24 4,12

Cmanb 45 E=2-10° Mrla, u=0,28
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PeuweHue

y M ION, DT
| X 195Hwm 55Hm
65Hwm
0,65m 1004
3
055w  300H €
55Hu 300H

Paccmompum cedeHue, coomeemcmeyrouiee 3aderike:.

Jy
| 24t T /Mx=65HM
Gj SG(Mx)

N

120—>—>—>—>—>—>—>—>->
A TF55Hm M =195H
S ®’T‘ 1 M ~4 Y X
N V 4 -
N v
y KTk cdkcac<Y =
A \
X =
KoopduHambi paccmampusaembiX MOYEK:
Oo(M,) P P P
x=12t, y,=0, x,,=-11,5t, y,,=6t.

[eomempuyeckue xapakmepucmuKku CEe4eHUsT:

_(B+0O)(H+t) (B-t)(H-t)" _251(I13t)" 23t(11t)" _

Ix
12 12 12 12
= 2026t
; _(H+)(B+ 0 (H-t)(B-t)’ _13t(25t)" 111(23t)° _
¢ 12 12 12 12
= 5774t

W,=2BHt=2-24t-12t-t=576¢".
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Paccmompum moyky Ne4:

y 1y
—>
sz y
ing
< G, Z x

Halidem HanpskeHus, delicmeyrowue Ha epaHsx arleMeHma:.

6,=c(M_)+c(M )= = 4
- oM )+ olM,) 1, I, 2026t 5774t

L0 B
5774(0.002w)
S A S L LYY

W. 576t 576(0,002m)’
Hatidem yaon, onpedensowuli noroxeHue anasHbix niow,adok.
2t 2-(—11,9)

tg 200 =——F =— 2 =0,471;

G,—0, 50,7 -0

o= éarctg(0,47]) =126, a+90=102".

[nagHble HanpsxeHus:.

2 2
Gr3= GZZ +\/(62z) + T :5g’7i\/(502’7j +11,9° =

=25,3%+28,0;
G, =533 Ma;
G, =0 Mrlla;

G; =—2,67 Mfa.
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N306pasum HaliOeHHbIe HanpskeHUs1 Ha UCXOOHbIX U a/1aeHbix nnouwjadkax:

yl\
11,9 Mra 50.7 M 53,3 Mra

50,7 Mrla
2,67 Mla

Kpyeoeasi Ouaspamma
O.Mopa:

Bbiqucnum akgueaneHmHoe HarpsxeHue o aurnomese rninacmuyHocmu
(ucnonb3yem aunomesy MakCuMallbHbIX KacameslbHbIX HanpskeHul):

G,,=0,—06;=333—-(-2,67)=56.0 Mla.

[nasHbie dechopmayuu:

i 53.3-0,28(=2.67)

g, =—(0,— w0, +0,))= =27.0-107;
1 E( ;— o, 3) 510
/ —0,28(53,3-2,67) s
€, =—(0,—Wo,+03))= =—7,09-10;
2 E( > — o, 3)) > 10
/ —-2,67-0,28-53.3 5
g.=—(0c,—uo,+0,))=—= d —=-880-10",
3 E( 3 — Mo, 2) 500
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Paccmompum mo4ky Ne12:

Y €&

. T

Z G, v 1,
7V Gz

Halidem HanpskeHus, delicmeyrowue Ha epaHsx arleMeHma:.

M,y +Myx12 _Mx-6t_My-H,5t:

v

c,=06(M,)+o(M,)=

I, I, 2026t 5774t
__ OSHw6  I9SHw-llS
2026(0,002m)°  5774(0,002wm)
== 1 D _ 1.9 a.

“T W 5766  576(0.002m)

Hatidem yaon, onpedensowuli noroxeHue anasHbix niow,adok.

2t,  2-(=119)

tg2a =— = =
G,—0, (—24,5)-0

o= éarctg(—0,975) =-22,I', a-90=-112"

—0,975;

Pacyem enaeHbix HarnpsxeHuu.

2 2
015 = 5 \/(67) e \/(_ 224,5) e

=—[2,2%17.1;

G, =4,86 Ma;
G, =0 Mrla;
G; =—29,3 Ma.
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N306pasum HaliOeHHbIe HanpskeHUs1 Ha UCXOOHbIX U a/1aeHbix nnouwjadkax:

y 11,9 Mrla
z X
24,5 Mra
Kpyeoeasi Ouaspamma

O.Mopa:

6;=-29,3

29,3 Mlla

Bbiqucnum akgueaneHmHoe HarpsxeHue o aurnomese rninacmuyHocmu
(ucnonb3yem aunomesy MakCuMallbHbIX KacameslbHbIX HanpskeHul):

G, =0,—0;=4,86—-(-29,3)=34.2MIla.

[asHble dechopmayuu 8bI4UCIIUM C UCMOMNb308aHUeM 0606WEHHO20

3akoHa [yka:

1

€)= E(GI —W(o,+0;))=

1

€, = E(Gz —(o;+0;))=

1

€3 = E(Gs —Wo,;+0,))=

4,86 —0,28(~29,3)

: =6,54-107;
2-10

_ 0,28(4,865— 29:3) _ 343107
2-10

—29,3—0,2;9-4,86:_1594.]0_5.
2-10

Onpedenum, kakas u3 0syx moyek bonee onacHa:

c? =56,0Mra > ©

IKe6

34,2 Mra

Y13 amozao ebipaxkeHus crnedyem, ymo moyka Ne4 onacHee, yem modka Ne12.
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