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OBBbEM U COAEPXKAHUE KOHTPOJIbHBIX PABOT

[lpu w3ydenun xypca «CmpoumenvHas MexaHuxka» CTYICHT-320YHUK 3HAKOMHUTBCS C
CYIIECTBYIOIIMMH METOJIaMH pacueTa COOPYXEHHH Ha MPOYHOCTh, YCTOHYMBOCTH, KECTKOCTb M
npuoOpeTaeT HaBBIKM B BBIMOJHEHUM TaKUX pacyeToB. Eciu B CONPOTHBICHHH MaTepHajoB
MpPEeIMETOM H3Y4YEeHHs CIyXaT OTHAEJIbHbIE DJIEMEHTHI COOPYXKEHHM, TO B CTPOUTENHHON MEXaHHKE
MPEeIMETOM U3YUYECHHUS SIBISIFOTCS 1IeTIbIe COOPYKEHUS (BEepHEe pacUeTHBIE CXEMbI COOPYKEHUH ).

OCHOBHBIMU JTOKYMEHTaMH, OINpPEACIAIONUMU HEOOXOTUMBIH 00beM 3HAHWW CTYIEHTOB,
SIBIIAIOTCS y4€OHBIE TPOrPaMMBbI KypCOB U Y4€OHBIE MJIaHbI IO CHEIHAIBHOCTH.

[Ipomecc mosyueHHs! CTYACHTAMH 3HAHUM W HABBIKOB CKIIQABIBACTCA M3 CAMOCTOATEIBHOTO
M3y4YeHUs COOTBETCTBYIOIIUX pa3/ieJIoB Kypca mo ydeOHHKaM [1,2] U BBIOJIHEHHIO KOHTPOJIbHBIX
paboT, MHAMBUAYaATbHBIC 3aaHNsl KOTOPHIX TIOMEIIEHBI B HACTOSIIEM 3alaHUH.

Ecnmu mpu wu3ydeHMH Kypca WM TpH BBIIOJHEHUHM KOHTPOJIHOW pabOTBl BCTPETATCS
3aTpyJHEHUS, CTYIEHT MOXET BOCIOJB30BaThCS YCTHOM KOHCYNbTAIlMel MpernojaBaTelis B BY3eE,
¢dunmane, gakynprere.

Hcxonnple NaHHBIE A7l pEIICHUs 3a7ad KOHTPOJBHBIX PabOT CTYOEHTHI OJDKHBI OpaTh U3
TaONIUL, MIPUBEICHHBIX B JAHHOM 3aJJaHUH, B CTPOI'OM COOTBETCTBUU CO CBOMM JINYHBIM HOMepoM. [lis
3TOTO HAJI0 TPU MOCIEeNHUE IU(PHI CBOETo Mmudpa HAMUCATh ABAX/IbI, a 3aT€M O] IIeCThI0 HudpamMu
noAnucars OyKBHIL: 4, 0, 6, 2, 0, e.

Hanpuwmep, npu mmmdpe 1110-XK/1-3125 sTo Oyaer BHIIIIAAETh TakK:

125125
abe6 20e

Torna mudpa mox OyKBOM a yKaXKeT, KaKylo CTPOKY CJIEIYeT B3STh U3 CTOJIONA a, HaJ OYKBOM
0 - 3 croubua 6 u T.nI.

KonTponbHble paboThl cieayeT BBINOJIHATH B TETpaasx, MMeEIOHMX Mmojis. Bce pacuers
PEKOMEHIyeTCsl MPOBOJUTH C TOUHOCTHIO JI0 TPEX 3HAYAIIUX HU(P U COMPOBOXKIATH HEOOXOAUMBIMU
(ctporo B mMacmitadbe) pacueTHBIMU CXeMaMH U KPaTKUMH MOsICHeHUAMU. CTpaHUIBI TETPAIH JTOJKHBI
ObITh MpoHyMepoBaHbl. Kpome TOro, B TeTpaau JOJKHBI OBITh YKa3aHbI JIOMALIHWNA ajpec, HOMep
mudpa, CIMCOK HCHOIB3yeMOW IMTEpaTypbl € yKazaHUeM Trojaa u3jaanus. Paborta momkHa OBITH
MOJIMTMCAHA CTYIEHTOM.

BrimonHeHHas koHTposibHAs paboTa AOKHA OBITH cAaHa Ha Kadenapy, 3amucaHa B KypHal.
[Tocne aToro mpenogaBaTenb Kadeapsl MpoBepseT KOHTPOIbHYIO paboTy W B ciy4yae MPaBUILHOTO
pelieHns 3a7ad CTaBUTCS MomeTka «/lomymieHa k 3amurey». [lomyiieHHble K 3a4eTy KOHTPOJIbHbBIE
paboThl JOHKHBI OBITH 3allMIIEHBI CTYACHTOM MpU coOeceioBaHuU C IpenojaBaTeneM. [lpu aTom Ha
00JIO)KKE KOHTPOJBbHOM paboThl [O/DKHA OBITh 3amuch mpenopaBatens «KoHTponbHas pabota
3aYTeHay.

[lepeyeHb M KOJIMYECTBO KOHTPOJBHBIX PAOOT, BBIMOJHSAEMBIX CTYACHTAMM CIECLUATU3ALUN
K/ yxa3ansl B Tabun. 1.

Tabnuna 1
Homepa
Auctmmamia KoHTposbHBIX padoT 3agaq
1 1,2
C b
TpPOUTENbHAS MEXaHUKA > 3.4




KOHTPOJIBHAS PABOTA Nel

3AJIAYUA 1
PACYET MHOT OIPOJIETHOM IIAPHUPHOM BAJIKT

[Tarnonopras mapHupHas Oanka (puc.l) cOCTOUT U3 YeThIpeX OaOK (IUCKOB), COCTMHEHHBIX
TpeMsl IIapHUPAMH, YKa3aHHBIMU Ha CXeMax OaJioK.

banka 3arpyxeHa mo BCEH UIMHE PACUYETHOM PAaBHOMEPHO pACIPENECICHHOW HArpy3Koi 9.
Paccrosiane ceuwenunii 1, 2, 6, 7, 11, 12, 16, 17, 21, 22 no OmmwkaWIIux OMOp CIEAyEeT CUYUTATh
HCYE3AI0IIEe MAJIBIMHU.

Tpebyercs:

1. Brrueptuts B MacmTabe cxeMy MIapHUPHOW Oallku, €e pacueTHYIO (MMO3TaXHYI0) CXEMY,
yKa3zaTh pa3Mepbl B METpax, MOCJIE YEro BCIOMOTATEIbHYI0 HyMepaluio cedeHuit ¢ 1 mo 22 MOoXHO
OMYCTUTb, OCTABUB COTJIACHO BAPUAHTY TOJIBKO HYMEPAILIMIO UCCIEAYEMbIX CEUYCHUH.

2. [IpoBepUTh reOMETPUUECKYIO HEU3MEHSIEMOCTh CUCTEMBI.

3. [TocTpouTh BOCEMb JTUHUI BIUSHUS:

a) JIMHUIO BIUSHUS PEAKIIMK KPaitHEH JICBOW OIOPHI;

0) TMHUIO BIUSHUA PEAKIMU CPEAHEH OMOPHL;

B) TpPU JIMHUU BIUSHUS U3TMOAIOIIET0O MOMEHTA U TPU JIMHUU BIUSHUS MOMNEPEYHON CHIIBI,
BO3HUKAIOIINX B UCCIIEAYEMbIX CEUCHUSX (CM. TOCIEIHHUM CTONIOEI] «1» Tabi.2).

[loctpoenue JHUHUN BIUSHUS CIEAYET CONPOBOXKAATh KPATKUMU TOSICHEHUSIMU U
HEO0OXOIMMBIMH PACUETHBIMH CXEMaMH.

4. AHaJIUTUYECKH BBIYMCINTH BEJIMYMHY pEaKLUMU KpalHEH JIEeBOM Omopbl, MONEpEedHON
CWJIBI U M3TM0AIOIIero MOMEHTa B UCCIIEyEeMOM CEUYEHUH MEPBOil OaNKu, a TakkKe MOCTPOUTH S0P
Q u M s 5TOM OaNIKH.
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Puc. 1
5. C TNOMOIIBIO JIMHWHA BIHSHHS, TOCTPOSHHBIX COIIACHO I1.3, TPOBEPHUTH PEAKIIUIO,
MOTIEPEYHYIO CHITY M U3THOAFOIINI MOMEHT, MOJyYeHHbIE aHATUTHYECKH 110 11.4.
M ax y
6. [To BenuumHe UL TepBOM  Galku moxo0parh W3 YCIOBHS IPOYHOCTH
R

nByTaBpoBoe ceuenue 6anku mo ['OCT 8239-72, “"u =200 MIIa (ctans).
Hcxonusie naHHble B3SATH U3 Ta0II. 2.

Tabnuua 2
Homep crpokn | Cxema (puc.1) | j,m | hym | Lym | I, m | o | ¢, kH/Mm | Hccaexyemble cedeHus
1 1 16 15 7 14 10,5 14 3-12-21
2 2 18 14 8 13 | 0,6 14 4-16-17
3 3 20 13 9 12 | 0,7 13 3-11-16
4 4 22 12 10 11 | 0,6 13 4-12-22
5 5 15 11 11 10 | 0,5 12 3-6-17
6 6 18 10 12 9 0,6 12 4-7-16
7 7 16 9 13 8 0,5 11 3-11-17
8 8 20 8 14 7 0,6 11 4-7-12




9 9 20 7 15 6 0,7 10 3-16-22
0 0 15 6 16 5 0,5 10 4-12-21
e 0 a 8 o a 0
3AJTAYA 2
PACUET HIIIPEHI'EJIBHBIX ®EPM HA ITIOCTOSIHHYIO U BPEMEHHYIO
HAI'PY3KHA

Crynentsl ciennanm3anuii AK/] BEITOMHSIOT 3aga4qy Ne 2 11 mmpeHrenbHour Gpepmbl (puc. 2).

s pepmsl (puc. 2) Tpedyercs:

1. Bpr4epTuTh pacyeTHyI cXemy (hepMbl OJHOCTHIO (B MacIITa0e).

2. Ot cobcTtBeHHOTO Beca (hepmbl 9 , PaBHOMEpPHO pacIpeAesICeHHOI0 MO BCEW JIMHE,
OTIpeIeTUTh AHAIMTUYECKH YCUIIHS B MATH dJIeMeHTaxX (hepMbl, yKazaHHBIX B Ta0. 3.

WcxonHbie JaHHBIE B3ATh U3 Ta0II. 3.

Tabnuma 3
Homep q, kH/m d,m 7 j1eMeHTBI Kaace narpysku K
CTPOKHU cXeMbl d
1 1 4,0 4.8 I,1 | U | O | Dy | Dy | V, 10
2 2 4.5 5,0 1,2 | Uy | O | Dy | Dy | V, 11
3 3 5,0 5,2 1,3 |1 U | O | Dy | Dy | V, 12
4 4 5,5 5,4 14 | U | O | Dy | Dy | V, 13
5 5 6,0 5,6 1,5 | Uy | O | Dy | Dy | V, 14
6 1 4,0 5,8 1,6 | Uy | O | Dy | Dy | V, 10
7 2 4.5 6,0 1,71 U | O | Dy | Dy | V4 11
8 3 5,0 6,4 1,8 | Uy | O | Dy | Dy | V, 12
9 4 5,5 6,6 1,9 | U | O | Dy | Dy | V, 13
0 5 6,0 6,8 20 | Uy | O, | Dy | Dy | V, 14
e 0 2 8 o a e 0 2 a
3. [TocTpouTh TUHUM BIMSHUS YCUJIUWA B TE€X ke 3yieMeHTax. JlJisi BceX JIMHUN BIUSHUS
ONPEACIUTH YUCIOBBIE 3HAUCHUS XapaKTEPHBIX Op/IMHAT.
4. Jluanuy BIMSIHUS YCWIIMHA B DJIEMEHTaX (epMbl 3arpy3uTh IMOCTOSHHON HArpy3kKo OT

coOCTBEHHOT0 Beca (hepMbl UHTEHCUBHOCTD 1y CPaBHUTH C PE3YJIbTATAMM, ITIOJYYEHHBIMU B II. 2.
[Tpennaraercs, 4To €3/1a OCYIIECTBISETCS IO MPSIMOIUHEHHOMY MOSCY (PepMBI.

Tabnuna 4
JlauHa AuHAK BausHUS 4, M JKBHBAJICHTHBIEC HATPY3KH %", kH/M myTn mpu kiacce K=1

a=0 a=0,5

1 50,00 50,00
5 20,77 18,17
10 17,81 15,58
20 15,05 13,17
30 13,36 11,69
40 12,25 10,72
50 11,51 10,07
60 11,01 10,10
80 10,46 10,00




100

10,20 10,00

120 10,09 10,00

140 10,04 10,00
IIpumeuanue:

ﬂ’ - JJIMHA JIMHHWUHW BIHUAHUA, M,

a
a =

A MOJIOKCHHE BCPIIUHBI IMHUW BIIUSAHUA,

a — MPOCKIHA HAUMCHBIICTO PACCTOAHUSA OT BEPIIMHBI 10 KOHIIA JIMHWUU BJIUAHUA, M.

0, 0,
T v,| D; v,
D, |V2 y i
4 N
Ds
u; L
up
l/2-8d
0, 0,
T D.
o 5 P o
Ve rd uy Vo

Cxema Harpysku
OT XenIe3HoA0POXHOro coctasa knacca K
no 2,5K-104 H no 2,5 K-104 H

~

P L it ™™

3x2,0130|3x2,0 | 40 |3%2,013,0(3x2,0

Puc. 2



KOHTPOJIBHAS PABOTA Ne2

3AJIAYA 3
PACUYET PAMBI METO/IOM CHJI C IOMOIIBIO MK

Pacuet pamsl nmpoBoautcs ¢ nomotibio EXCEL-nporpammer METCHWJL.x1s st TIK.
Jlns ctaTudecku HeonmpeaeauMoi pamel (puc. 3) Tpedyercs:

l. [TonroroBuTh cxeMy pambl K pacueTy B MaTpuuHoil dopme (cM. m.1 MeToauyecKux
yKazaHu# Kk 3agade Ne3).

2. OrnpeaenuTh YUCI0 HEM3BECTHBIX U BBIOPaTh OCHOBHYIO CUCTEMY METO/a CHIL

3. [Toctpouth HEOOXOIUMBIE E€TUHUYHBIC M; U TPy30BbIe SMIOPEl P usrubarommx
MOMEHTOB B OCHOBHOW CHCTeME U 3amucaTb WX B BUJE MAaTPHI] CTOJIOIOB Ly [Ml;le MP, u
BBecTH B EXCEL — tabnuny.

' 6EJ;

4. BoruncnuTe npuBeaeHHbIE NOJATIMBOCTH KaXKJIOTO ydacTKa [, W BBECTH B
EXCEL — Tabnuiy.

5. Paccuurate 3amauy c¢ momompro [IK mo marpuuHoMmy anropurmy Meroja Cuil, ¢
moMoIIbio ToToBoi mporpaMmmbel METCHJLxIs.

6. [TonyuuTh BEKTOp OKOHYATEIbHOH »MIophl M3rubaromux mMomenToB M u mocrpouts
3MI0PY.

7. [TocTpouTh OKOHYATENBHBIE MIOPHI MONEPEUHBIX () U MPOJIOJIBHBIX N CHIIL.

8. ITpoBepUTH MOJIyYEHHBIE PE3YIBTAThl, OCYLIECTBUB CTATHUYECKYIO IIPOBEPKY, U OLICHUB

pe3yabTar AeopMaioOHHON TPOBEPKHU, BHIITOJTHEHHBIH MTPOrpaMMOit
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Hcxonusie maHHble B3STH U3 Ta0I. 5.
Tabmuna 5
Homep Ip
Im hym P, xH q, kH =
CTPOKH cxema Je
1 1 5,0 3,0 30 8 2,00
2 2 4.5 3,2 35 10 1,80
3 3 4,2 34 40 12 1,60
4 4 4,0 3,5 45 14 1,50
5 5 3,8 3,6 50 15 1,25
6 6 3,6 3,8 55 16 1,20
7 7 3,5 4,0 60 18 1,00
8 8 3,4 4,2 65 20 0,80
9 9 3,2 4,5 70 22 0,75
0 0 3,0 5,0 75 24 0,50
e a 0 8 2 0




METOAUYECKUE YKA3AHUSA K PEHIEHUIO 3ATAYHA Ne3

l. [ToaroToBuTh pamy K pacueTy B MaTpUYHOH (opMme: pa3lelnuTh paMy Ha YYacTKH,
OTMETUTh HA4aJIO U KOHEI KaXJ0r0 Y4aCTKa CEYEHHEM C COOTBETCTBYIOIIMM HOMEPOM U JUISl KaKJI0TO
ydJacTKa BBIOpaTh MPAaBHJIO 3HAKOB JJISI OPAMHAT JIIOP M3THOAIONINX MOMEHTOB, IOCTPOEHHBIX CO
CTOPOHBI PACTAHYTBIX BOJIOKOH.

2. HyMepamuio HaunHaTh ¢ y4acTKoB, rae ¢ =0
3. Pacuer pambl crnegyer NOpOBOAUTH MO MATPUYHOMY QITOPUTMY C IIOMOIIbIO
anektporHoro penakropa EXCEL no rorosoii nporpamme B daitne METCHJIxIs.
4. MaTpuuHBIi aIrOpUTM MOKa3aH Ha JUCIUIEE B TUEHKaX IEKTPOHHON TaOIHUIIbI.
3AIAYA 4

PACUYET PAMBI METOIOM NEPEMEIEHUHI C TOMOIIBIO ITK

Pacuer pamer npoBogutcs ¢ nmomonisto EXCEL-iporpammer METITEPEMCEPBUC .xIs mist
[K.

Jlnsg ctaTudecku HeompeaeauMoi pamel (puc.4) Tpedyercs:

1. TloaroToBHUTH CXEMy paMbl K pacueTy B MaTpHYHOU (opme.

2. OmpenenuTh YUCIIO HEU3BECTHBIX U BHIOPATh OCHOBHYIO CUCTEMY METO/1a TIEPEMEIICHUH.

M M
3. Tloctpouth HEOOXOIMMBIC EIMHUYHBIC I W Tpy30BBIE DBIIIOPHI P p3rubaromumx
L0, } &

MOMEHTOB B OCHOBHOH CHCTEME€ H 3aIlucaTh HX B BUJC MaTpHIL CTOJI6LIOB p, u

BBecTH B EXCEL — tabnuny.
K = [,EJ,

i =
6EJ;
4. BpMauciuTh MNPUBCACHHBIC IMOAATIMBOCTU KaXJIO0T'0 YYaCTKa !, 1 BBECTU B

EXCEL — Tabnuiy.

—

. R
5. Beramcnuts Bextop peaknuii - P u BBectd B EXCEL — Tabiuiry ¢ oOpaTHBIM 3HAaKOM
6. Paccuurars 3amauy ¢ nomouipio 11K nmo marpuyHoMy anroputMy Merona HepeMelIeHUN
npu oMoty roroBoii nporpammel METITEPEMCEPBUC .xls

7. Tlomy4uTh BEKTOp OKOHYATEIbHOH SMIOpHI M3rmbarommx MomentoB M um mocrpouts
snopy M.

8. IlocTpouTh OKOHYATENIbHBIC AMIOPHI ONEPEUHBIX O U MPOJOIBHBIX N CHUJL.

9. IIpoBepuTh MOTYyYEHHBIE PE3YyJIbTAThI, OCYILIECTBUB CTATUYECKYIO ITIPOBEPKY.
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IIpumeuanue. [Ipu pemenun 3anaun Ne 4 B cxemax Ha puc.4 Harpy3Ky Ha paMmy IpUHHUMATh B

couerammax 91 ¢ 12 ym 92 ¢ A (110 BBIGODY).
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Hcxonubie naHHbIe B3SITH U3 Ta0II. 6.

Tabnuna 6
Homep h,m Ly m P, xH q1, kH/m Z% %2 2 42
CTPOKH | CXeMBbI 1 1 7 Je
1 1 5,0 3,0 15 2 1,00 0,6 0,85 1,20
2 2 4.8 3,2 20 2 1,10 0,8 0,80 1,25
3 3 4.4 3.4 25 2 1,15 1,0 0,75 1,30
4 4 4,2 3,6 30 4 1,20 0,6 1,70 1,40
5 5 4,0 3.8 35 4 1,25 0,8 0,85 1,50
6 6 3,8 4,0 40 4 1,30 1,0 1,80 1,60
7 7 3,6 4,2 45 2 1,35 0,6 0,75 1,70
8 8 34 4.4 50 2 1,40 0,8 0,70 1,75
9 9 3,2 4,8 55 2 1,45 1,0 0,85 1,80
0 0 3,0 5,0 60 2 1,50 0,8 0,80 2,00
e a o 8 2 0 a o 8

METOAUYECKHUE YKA3ZAHUSA K PEHIEHUIO 3AJAYU NeS

Bremonnenue m.6-7 mpoBoautcs ¢ momomeio nporpamvmbl METIIEPEMCEPBUC.xIs nis
anekTporHoi Tabmuiel EXCEL mo anroputmy:

1. CucreMa KaHOHMYECKHUX YpaBHEHUI METO/a IepeMELIeHUI
R-Z=-R

p .
2. Marpuna eqUHUYHBIX PEAKLIUN

_qT
R=L -B- Lm.
R .
3. OneMeHTBhl BEKTOpa ” TPY30BBIX peakLUil ONpeAesstoTCs CTaTMYECKHM CHOCOOOM
(BpIpE3aHUEM Y3JI0B MJIM YaCTEl OCHOBHOW CHUCTEMBI).
4. OmnpeneneHne HEM3BECTHBIX NTEPEMELIEHUI
Z=-R"-R
p .

3. Bpluncnenue BeKTopa OKOHYATEIBHON S0Pl MOMEHTOB

=i, 4L, 7

Bce npomexyTouHbIe MAaTPHUIIBI IIOKA3aHbI HA KpaHEe B SYEHKAX SJICKTPOHHOMN TaOIHIIBI.

11
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