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1. ITacmopT KOMIJIEKTA OLIEHOYHBIX CPeJICTB

1.1. ObsacTh NPpUMEHEHUSI KOMILIEKTA OLCHOYHBIX CPEACTB

KoMmekT OneHOYHbIX CpEeACTB MpeAHa3HayeH Uil NPOBEPKU Pe3yJIbTaTOB
OCBOCHHS  JIUCLUUIUIMHBI  00mmIEenpodecCUOHANBHOIO  IHUKJIA  JOMOJHUTEIBHOTO
npodeccuonansHoro 6soka OIl.10 Teoperuueckas mexanuka (ganee - Y ][) ocHOBHOI
npodeccuoHanbHOM  oOpaszoBaTenbHOM  mporpammbl  (manmee -  OIIOII) mo
crnennanbHOCTH 08.02.01 CTpOUTENBCTBO M IKCIUTyaTalMsl 30aHUN U COOPYKEHHI.

KoMIu1eKT 0LIeHOUHBIX CPeICTB MO3BOJISIET OIEHUBATH:
1. ®opmupoBanue 3neMeHTOB npodeccuonanbubix kommnerenuil (I1K) u
anemMeHToB 001ux komnereHuii (OK):

IMpodeccuonanbHbie U

Tloka3aTeu OLleHKH

CpencrBa npoBepku

o01e KOMIETeHIUH pe3yJabTara
1 2 3
1K 1.1 ITonbupats Haubonee Bemonnenne Y CTHBIN 0IIPOC, TECTOBBIN

ONITUMAJIbHBIC PECHICHUA U3
CTPOUTENIBHBIX KOHCTPYKUHN U
MaTepHuaioB pa3padaThIBaTh
Y3761 ¥ I€TaNN
KOHCTPYKTUBHBIX 3JICMCHTOB
371aHUN U COOPYKEHUH B
COOTBETCTBHH C YCIOBUSMU
IKCIUTyaTalluy U Ha3HAYCHHSIMH

IIK 1.2 BeImOTHATE pacyeTsl U
KOHCTPYHpOBaHUE
CTPOUTETBHBIX KOHCTPYKIIHH.

OK 01. Beibupats ciocoOst
pelieHus 3a1a4
npodheccCroHaIbHON
JeSATELHOCTH MPUMEHHUTEIEHO
K Pa3IM4YHbIM KOHTEKCTaM

OK 02. Mcnonb3oBaTh
COBpPEMEHHEBIE CPEJICTBA TTONCKA,
aHaJM3a U MHTEPIPETaIiH
nHpOpPMaLNH, 1
MH(OpPMAIMOHHEIE TEXHOIOTHU
JUTS BBITIOJTHEHUS 337124
npohecCroHaTbHON
JeSITeTbHOCTH

TEIIOTEXHUYECKOro pacuera
OrpakJIatoIINX KOHCTPYKIUHI €
IMPUMCHCHUEM
CHEIHMATU3UPOBAHHOIO
MPOrPaMMHOT0 0OeCTIeCUeHUSI.

BrinonHeHue pacuera Harpy3oK,
JIECTBYIOIINX Ha KOHCTPYKITHH,
BBITIOTHSTH PacyueThl
COEJMHEHUN 2JIEMEHTOB
KOHCTpYKIHH. BrimonHeHne
CTaTHYECKOT'0 pacyera.

PacrniozHanue 3agaun uimu
po0JIeMBI B
poheccroHaIHbHOM HITH
COIIMAJILHOM KOHTEKCTE.
AHanm3 3a/1a9 WIH POOIIEMBI
1 BBIJIENIEHNE €€ COCTaBHBIX
yacTeu.

OnpezeneHre STaroB pemeHus
3a/1a4m.

Onpenenenvie 3a1a4uu Juist
HoKMCKa HH(OpMAIHH,
ompesielieHne Heo0X0UMOro
UCTOYHHKA HUH(POPMAIINH,
TUTAHUPOBAHUE MPoIlecca
MOUCKA, CTPYKTYPUPOBAHHE
nmoay4aeMoi HH(opMaIuy,
BBIJICIICHHE HanOoIee
3HAYMMOTO B TIEPCUHE
nH(bOPMAITUH, OI[CHUBAHUE

OIIPOC, PEIICHHE
MPAKTUYECKHUX 3aJaHUH,
MIPOMEKYTOYHAS aTTECTAIUA.
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OK 03. IInanupoBats 1
peann30BbIBATH COOCTBEHHOE
npoecCoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
peIIPUHUMATETBCKYIO
JeATETbHOCTD B
npodeccruoHanbHOU cdepe,
MCIIOJIb30BATh 3HAHUSI 10
(hMHAHCOBOI TPaMOTHOCTH B
Pa3IUYHbBIX JKU3HEHHBIX
CHUTYaIHSIX.

OK 04. 3ddextuBHO
B3aMMO/JICHCTBOBATh M PabOTATh
B KOJUICGKTUBE U KOMaHIe.

OK 05. Ocy1miecTBIATh YCTHYIO
Y MUCHbMEHHYIO KOMMYHHKAITHIO
Ha TOCYZAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
Y9€TOM OCOOEHHOCTE!
COITMATBHOTO M KYJIBTYPHOTO
KOHTEKCTa.

NPaKTHYECKOH 3HAYUMOCTH
pe3yIbTaTOB MOKCKA,
othopMmIiieHHE pe3yNbTaTa
HIOMCKa, TPUMEHEHUE CPE/ICTBA
MH()OPMAIIMOHHBIX TEXHOJIOT U
JUTSL peIICHHS
npodeccroHaIbHBIX 3a/ay.

OrnpeneneHune U BEICTpauBaHUE
TPaeKTOpUHU
poeCCUOHANBHOTO Pa3BUTHS
U caM000pa30BaHUs, BbISBICHHUE
JIOCTOMHCTBA M HEIOCTaTKa
KOMMEPUYECKON HJIEU.

Opranuzarus paboTsl
KOJIJICKTHBA 1 KOMaH/bI,
B3aUMO/ICHCTBUE C
OHOTPYIIITHUKAMHY 1
MIPEToIaBaTEISIMHU.

I'paMoTHOE U3J105)KEHHE CBOEI
MBICTIH ¥ OOpMIICHHE
JIOKYMEHTOB 10
npodecCHOHaTEHON TeMaTHKE
Ha TOCYJapCTBEHHOM SI3bIKE,
MIPOSIBIICHHUE TOJIEPAHTHOCTH B
KOJIJIEKTUBE.

2. OueHka yMEHUI U yCBOEHUE 3HAHU.

OcBoeHHbIe yMeHNS,

IHoka3aresnu pe3yabrara

Ne 3aganmii aoisa

YCBOCHHBIC 3BHAHUSA NMPOBEPKU
1 2 3
OHpeI[eJ'IHTL BCIIMYUHBI U OnpenenﬂeT BCJIIMYMHBI U HAITPABJICHUA HpaKTI/I‘leCKHC

HAIIPABJICHUS peaKuil
CBsA3€H U IIOCTPOEHUE
CUJIOBOT'O MHOTOYTOJIBHHUK.
IToHumaThs OCHOBHBIE
MOHATHS U aKCHOMBI
TEOPETUYECKOU MEXAaHUKH,
3aKOHBI PAaBHOBECHS U
IepeMeIeHus Tell.
Onpenenarsb
PaBHOAEMCTBYIOLIYIO
CXOJALIENCS CUCTEMBI CHUIL.
Onpenenars peakiui cBs3en

peaKHI/Iﬁ CBs3€l U HA3bIBAET paBujia

MMOCTPOCHUSA CUIIOBOTO MHOTI'OYT'OJIbHUKA.

[loHnMaeT OCHOBHBIE MOHATHS,
nepevncisier 1 GopMyIupyeT 3aKOHBI
paBHOBECHSI U IIEPEMELIEHUS TEJL.
Omnpenensier paBHOAEHCTBYIOILYIO
CXOJALIENCS CUCTEMBI CUIL.

Omnpenensier paBHOAEHCTBYIOIIYIO
cxopsIencs cuctemsl cuil. Onpenenser
peaKkuuu CBA3EH U yCUIIHS B CTEPHKHIX
KPOHILUTEITHA U MOMEHT CHJIBI
OTHOCHUTEJILHO TOYKH.

3augTusg Ne 1-7,
TECTOBBIM U
YCTHBIH OIIpOC,
AK3aMEHAIlHUOHHBIE
BOIIPOCHI U
3aJ1a4uH.
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U YCUJIUS B CTEPKHIX Knaccupunupyer Harpy3ku u BUAbI

KpPOHILTEHHA. onop. Onpezenser peakuuii onop u
OnpenensaTb MOMEHT CHUJIBI MOMEHTOB 3aIEMJICHUS.
OTHOCHUTEJIBHO TOUKH. Hcnonb3yeT nosydeHHbIe 3HAHUS 115
Knaccudumnuposars OTIpE/IeNICHUS TIOJIOKEHUS LIEHTpa
Harpy3Ku U BUJbI OTIOP. TSKECTH IJIOCKOTO CEYEHUSI U

OmnpenensiTe peakiuii Omop ¥ | COCTABHOTO CEYCHUSI.
MOMCHTOB 3allICMJICHUSL.
Ornpenensrth MoJ0KEHHE
IEHTPA TSHKECTH IIOCKOTO
CEUEHHSI U COCTAaBHOTO
CEUCHMS.

1.2 Cucrema KOHTPOJISA U OLIEHKH OCBOCHUS MPOrPaMMbl y4eOHOI
AUCUMILTHHBI
1.2.1. ®opMbI NPOMEKYTOYHOM aTTecTAMU O Y /]

Y4yeOHast IMCUMIIHHA D opMBbI IPOMEKYTOUYHON ATTECTALUHN
1 2
OII.10 TeopeTnueckass MEXaHHUKA DK3aMeH

1.2.2. Opranu3anus TeKylnero KOHTPoJisi yCreBaeMoOCTH, IPOMEKYTOYHOM
aTTecTAllMH 10 UTOraM OCBOCHUS porpammsbl Y /1.
Texyuuii KOHTPOJIb 3HAHUN U YMEHHI OCYIIECTBISETCSA MO Pe3yJIbTaTaM YCTHBIX

OTBETOB 00YYAIOIIETOCS, TECTUPOBAHMUS, BBITIOJIHEHUS TTPAKTHUYCCKUX 33 IaHUM.

WTOroBeIii KOHTPOJIH OCBOCHHS YYEOHOW MUCITUIUIMHBI OCYIIECTBISIETCS Ha
JK3aMeHe. YCJIIOBHEM JIONMYCKa K AK3aMEHY SIBIACTCS IMOJOXKUTEJIbHAsA aTTECTalUs IO
TUCITUTIIINHE.

Kpurepuu oueHuBanus.
Kpurepun u mkanel OLEHUBAHUS B PE3YJIBTATE U3YUCHUS JUCLMUIUIMHBI IPU
MIPOBEICHUY TEKYIIETO KOHTPOJISI U TPOMEKYTOYHOM aTTECTALNMU:

I xasnbl Kpurepun ouenuBanusi
OLICHUBAHUS
OTJIMYHO OO6yyaromuiics MPaBWJIBHO OTBETWJI HA TEOPETUYECKHUE u
IIPAKTUYECKUE Bonpocel. Iloka3zan oOTiau4HBIE 3HAHUA B

paMKax yqe6Horo MaTrepuaja. Ilokazan oTIMYHBIE YMCHUA U
BJIAAICHUA HABBIKAMHW HNPUMCHCHHA IMOJIYYCHHBIX 3HAaHUN U YMCHI/Iﬁ
IIpU  BBIIIOJIHCHUH praxcHeHHﬁ, WHBIX 3aJaHUH. OTBeTHI Ha BCE
JAOIIOJITHUTCIIbHBIC BOIIPOCHI

Xopomo O6yqafonmﬁc;1 C HEOOJBIIMMH HETOYHOCTSIMHM OTBETHJI Ha
TCOPCTUYCCKHUEC BOIIPOCHI, IIOKazaJl XOpOIIHE 3HAHUA B pPaMKax
y‘lCGHOPO MaTrepuaJia. Brinmonaun C HeOOJIbIINMU

HCTOYHOCTAMMU IMPAKTHUYCCKUC 3aTaHUA. ITokazan XOopomue yMCHHUA U
BJIAICHUS HABbIKaMU IMPUMCHCHUA IOJYUYCHHBIX 3HAaHUN U yMCHI/Iﬁ
IIpHU OBJIAACHUUN y‘ICGHOFO MaTcpuraia. OtBeTHn Ha OOJBIINHCTBO
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AOIMOJIHUTCIIbHBIX BOIIPOCOB

YIOBIIETBOPUTEIBHO OOyuaromuiics ¢ CyIIECTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTudeckue Bompochl. Iloka3zan ynOBIETBOPUTEIbHBIE 3HAHUS
B paMKax yueOHoro marepuana. C CyIIeCTBEHHBIMH HETOYHOCTSIMHU
BBIIIOJIHUIT IMPAKTUYCCKUC 3aJlaHUA. IToxazan YAOBJICTBOPUTCIIbHBIC
YMCHUA u BJIaACHUA HaBbIKaMU TIPUMCHCHHSA IMOJTYUYCHHBIX
3HAaHMM M YMEHHMI IpU OBIaJeHUM ydyeOHOro martepuana. JlomycTui
MHOTO HETOYHOCTEH IIpHU OTBETC HA JOIMOJHUTCIIBHBIC BOIIPOCHI

HeynoBIeTBopuTeabHO | OOyyaromuiics MpU OTBET€ HA TEOPETUYECKHE BOIPOCH M IPHU
BBIITOJIHEHUHN MIPaKTUYECKUX 3aJ1laHui IIPOAEMOHCTPUPOBAT
HEJIOCTAaTOYHBIN YPOBEHb 3HAHUU M YMEHHU NPH PEIICHUM 331a4 B
paMmkax ydeOHoro Matepuana. [Ipy oTBerax Ha JAONMOJHUTEIbHBIE
BOIIPOCHl OBLIO JIOMYIIEHO MHOKECTBO HEMPABUIbHBIX OTBETOB

2. 3agaHus 11l KOHTPOJISI M OLIEHKH OCBOeHMsI mporpamMmmsbl Y /1.
2.1 3agaHud i TEKyIero KOHTPOJIs.
IIpuMeps! pelieHUs NPAKTHYECKUX 3a1aHUH.

IIpakTuyeckoe 3ansaTue Nel
Tema: «OnpeneneHne paBHOAEHCTBYIOIIEN CXOIAIIECHCS CUCTEMBI CHID.
Hpumep: s 3amaHHON TIIIOCKOM CUCTEMBI CXOAAIIMXCS CUl (pucyHOK 1.4)
ONpEJEIUTh PABHOJACUCTBYIONIYI0O AQHAIUTUYECKUM U TrpadUyecKuM Crocodamu.
BbIIBUTB, ypaBHOBEIIEHA JIU CUCTEMA.
Jlano: F, =20H , «a, = 45°
F,=30H, a, =0°
F, =42H, a, = 240°
Haiitu: F,, «
Pemenue

l. AHAJTUTHYECKHUH c10COD.
1. ITepecTpanBaem CHUJIBI COTJIACHO 3aJJaHHBIX YTJIOB (PUCYHOK 1.2)

4

F1=20H

Pucynox 1.2
2. 3agaeM OCHM KOOpJMHAT Tak, 4TOOBI OJIHA OCh ObLIa MEPHEHIUKYJISIpHA
HEKOTOpbIM cwiaM. Hayano koopauHAT COBMENIAEM C TOYKOW IEPECEUCHUs Cul.
VYka3bIBaeM OCTpbIC YIJIbl, 00pa30BaHHBIE CUJIAMH C OCSIMH KOOPAUHAT
3. OnpenenseM NPOEKIMHA PaBHOICHCTBYIONIECH Ha 3 TAHHBIE OCU KOOPIUHAT.
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F.« =2F, =F cos45° + F, — F,cos60° = 20-0,707 +30-42-0,5 = 23,1H
F,, =3F,, = F,cos45° — F, c0s30° = 20.0,707 — 420,866 = ~24,1H

4, OrnpenensieM BEIUYMHY PAaBHOICUCTBYIOIIEH
F, = F2 +F2 =231 +(-241)? =334H
S. Boluncnsiem TaHTeHC yriia HakJIOHAa PaBHOJACHCTBYIOMIEH K OCH a0CLUCC U
omnpeaesnsieM yroia o
F| |-241
tga =| 2 = |- =|-1,043 =1,043
Fox 231
FZY 0
a = arctg|——| = arctgl,043 = 46
X
6. OnpenensieM, ypaBHOBelleHa au cucrema. T.k. F, =334H =0, To cucrema
HE ypaBHOBELICHA
Il. TI'paduyecknii cnocod.
1. Bribupaem macmTa® mocTpoeHHs, UCXOMAsl U3 BEJIMYMHBI 3aJJaHHBIX CHJL.
Jlnist Hatiel 3a1a4yu NpUHUMAeM MacIiTald u = Si
M
2. OmnpenensieM JIMHBI OTPE3KOB, H300paXKAIOIIUX CHUITBI.
F
oa =1, =—1=@=4CM
)7
F
ab =1, =—2=£=60M
i 5
F
bc =1, :—3:4—2:8,4CM
u 5

IIpakTnueckoe 3anaTHE N2,

Tewma: «OnpeneneHre BeIMUMHbBI U HAIIPABIICHUS PEAKLM CBSA3EH U TOCTPOCHHE
CUJIOBOT'O TPEYrOJIbHUKA.

Ipumep: OnpenennTs peaklnu CTEpKHEN, yaepxuBatromux rpy3sl F1=1,2kH u
F,=0,8xH.

&

30°/
40°Y

'

©
Q

;b\ ASALRLLLRARNNNNS

Pemennue.
1. PaccmoTpum paBHOBecHe mapHupa B.
2. OcB00OX/1aeM COeAMHSIONINM CTep>KHU apHup B oT cBa3el u n3obOpaxaem
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ﬂeﬁCTBYIOIHHe Ha HCTO aKTHBHBIC CUJIbI U PCAKIIUU CBSI3CH.

3. BBI6I/IpaCM CUCTCMY KOOPAUHAT X-Y U COCTABJIXICM YPABHCHUA PABHOBCCUA JJIA

CUCTEMBI CUJI, ACHUCTBYIOIINX Ha mWapHup B.
CyMMa npoeKuii BCeX CHJI Ha OCH X Uy

> X =—F,-cos30°—R,; -cos4P — Ry =0 (I)

> Y =—F,+F,-sin30°—R ;-sin 4P =0 (2)

4. Onpenensiem peakiuu ctep:kHeit Rag v Rec, pemas ypasuenus (1) u (2).

U3 ypaBuenus (2)

—F,+F,-sm30P —-12+08-sm30°
sin 4(P B sin 40°

=—1.29xH

R.eﬂ -

OTpI/II_IaTGJ'IBHOG 3HAYCHHUC YKA3bIBACT HA TO, YTO PCAKIIHNIO HA/IO HAIIPABUTH B
IIPOTUBOIIOJIOKHYI CTOPOHY.

IToncraBnsiem HaliieHHOE 3HaUeHHUE Rag B ypaBHeHue (1) 1 nmomydaem

R, =—F,-cos30°—R ; -cos40° =

=—0.8-cos 3P —(—1.24) -cos40° =0.26xH

5. IIpoBepsieM MPaBUIBLHOCTH MOJYYEHHBIX PE3yJIbTaTOB, pellias 3a1auy rpa@uiecKu.
ITonydyeHHas cuctema CHJI HAaXOJUTCSl B PaBHOBECUU, CIIEIOBATEIBHO, CUJIOBOU
MHOTOYTOJIbHUK, TOCTPOCHHBIN JIJIs1 TOW CUCTEMBI CHJI, JOJIKEH OBITh 3aMKHYTHIM.

CtpouM CHUIIOBOM MHOTOYT'OJIBHUK

RBC

CuiioBOit MHOTOYTOJIBHUK 3aMKHYT. ['paduueckoe perieHne noaTBepkIaeTt
MPaBUJIBHOCTh NIEPBOTO PELICHUS.



V

OtBet: Rag=1,24xH, Rgc=0,26xH.

IIpakTnuyeckoe 3anaTue Ne3.

Tema: «Onpenenenre yCuiaui B CTEPKHAX KPOHIITEHHA.

IIpumep: K KpOHIITEHHY, H300paXKEHHOMY Ha puC. 1, a, B y3Jie B oJiBeIlIeH Ipy3
BecoM 36 kH. CoequHeHns 21€EMEHTOB KPOHIITEMHA apHUpHble. ONpenennTs yeunus,
BO3HHMKAIOIINE B CTEPKHAX AB u BC, cunTtasi uX HEBECOMBIMU.

Pemenue.

Paccmotpum paBHOBecue y3na B, B KOTOpOM cxoasarcsi crepxHu AB u BC.
V3en B npencrasusietr co00M TOUKy Ha yepTeke. Tak Kak rpy3 MojABeUIeH K y3i1y B, To B
TOYKE B MPUKJIIabIBaEM cuny F, PaBHYIO BECY NOJIBEUIEHHOT O rpysa.
Crepxuu B4 n BC, mapHUPHO COEJUHEHHBIE B y3JI€ B, OTpaHU4YMBAIOT BO3MOXKHOCTh
JH000r0 €ro JMHEHHOro MepeMelleHUs B BEPTUKAJIBbHOM IUIOCKOCTH, T.€. SIBIISIOTCS
CBSI35IMU 110 OTHOILECHHUIO K Y311y B.

a) 6) ¥

Puc. 1. PacueTHas cxema KpOHIITEWHA K IPUMEPY:
a — pacueTHas cxema; 6 — cucreMa cui B y3ie B

MpeiciieHHO OTOpachiBaeM CBS3U U 3aMEHSIEM MX JEHCTBUS CUJIAMU - PEAKIUSIMHU
cBa3eil Ry 1 Re. Tak kak cTep:KHU HEBECOMBIE, TO PEAKIIMU ITUX CTEp)KHEU (yCHIIUs B
CTEp>KHSIX) HampaBJEHbl BIOJb OCU cTepkHei. [Ipeamonoxum, 4Tto 00a CTEpKHS
PacTAHYTHI, T.€. UX PEaKIMU HAIMPABIICHbI OT LIAPHUPA BHYTPbH crepxHel. Torna, eciomn
MOCJI€ pacueTa peakius MOJTYyYUTCS CO 3HAKOM MHHYC, TO 3TO OyJIeT O3HadaTh, 4TO Ha
caMOM JieJie peaklys HampaBjieHa B CTOPOHY, MPOTHUBOIMOJOXHYIO YKa3aHHOW Ha
yepTexe, T.. CTEP)KEHb Oy/IeT CxKarT.

Ha puc. 29, 6 nokazaHo, 4To B TOUKE B NpuiioXeHbl akTUBHas cuiia F u peakuuu
cBszeit Ry Re. BunHo, 4to mM300pakeHHass cuUCTeMa CHJI TPEACTABISET IIOCKYIO
CUCTEMY CHWJ, CXOHSIIMXCS B OJHOHM TOouke. BpiOWpaeM MNPOU3BOJIBLHO OCHU
koopauHaT OX u OY u coctaBisieM ypaBHEHUS PAaBHOBECHS BHJIA:

2Fx =0; -Ra - Rccos = 0;

YF, =0; -F-Rccos (90 - a) = 0.



YuutsiBas, uro €0S (90 - o) = Sino, U3 BTOPOTO YpaBHEHUS HAXOAUM

Rc = -F/sina = -36/0,5 = -72 xH.

[loncraBuB 3HaueHue R; B mepBoe ypaBHEHUE, OTYyUYUM

Ra = -R¢ cosa = - (-72) -0,866 = 62,35 kH.

Takum 00pa3zoM, cTepkeHb AB - pacTaHyT, a cTep:keHb BC - cxar.

JIns mpOBEpPKHU NPAaBUIIBHOCTH HAWJIECHHBIX YCUJIMU B CTEPKHAX CIPOCKTUPYEM
BCE€ CUJIBI Ha JII00YI0 OCh, HE COBNAJAIONyo ¢ ocsiMu X U Y, Hanpumep, ocb U:

>F,=0; -R¢ - Ry cosa - F cos (90- a) = 0.

[locne moicTaHOBKY 3HAYEHHUM HaWJEHHBIX YCUJIMNA B CTEPXKHSX (pa3MEpPHOCTDH B
KUJIOHBIOTOHAX ) MOJTYYHM

- (-72) — 62,35-0,866 - 36:0,5=0; 0=0.

VYcnoBue paBHOBECHsI BBIMOJHSAETCSA, TaKUM 0Opa3oM, HaWJEHHbIE YCWIHS B
CTEP>KHSAX BEPHBI.

IIpakTnuyeckoe 3anaTHe Ne4.
Tema: «Onpenenenne MOMEHTOB CHJI OTHOCUTENIBHO TOUKH
HMpumep.

K cocraBHOM 1I1aHKE, TOKa3aHHOM HA PUCYHKE
3m

IMPHUIJIOKCHBI CJIICAYIOIIKUC HAI'PY3KHU:

1. Buemnue cocpenorouennsie cunbl F1=10kH u F,=50kH pacnonoxennas
MOJ1 YTIIOM

2. CocpenoroueHHblid MOMEHT m=70kHm

3. PaBHOMEpHO-pacpenenéHnas Harpy3ka  HHTeHCUBHOCTBIO 20kH/M

TpeOyercs COCTaBUTh M ONPEACIUTH alreOPaMvecKyld CyMMY MOMCHTOB
OTHOCHUTEIBHO TOUueK A, B u D.

Pemenue

O06o03HaUMM XapaKTepHbIE TOYKH CHCTEMBl OyKBaMH M TIOKaXeM CHCTEMY
KOOpJIMHAT X-Y.
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m=70kHm

B

al F=10kH
i —

!_ 4m ol 2m
I[J'ISI 34IllMCH U pacucTa ypaBHCHI/Iﬁ CYMMBbI MOMCHTOB Ha/10 MBICJICHHO 3aKpPCIINTH
CUCTCEMY B paCCManHBaeMOﬁ TOYUKC M 3alliMCaTb BCC BHCIIHUC YCWIINA, KOTOPHIC
CTPCMATCA MOBCPHYTH CUCTCMY.

MowmeHT cuiibl onpezensieTcs no Gpopmyne

M=F-h

rae h — paccrosiHue OT TOUKHU 710 TMHUU ACHCTBUS CUIIbI, Ha3bIBAEMOE IIJICYOM.

Hpyrue Buseo

IIpu sTOM, IO IIpaBUIly 3HAKOB, HArPY3KH, IIOBOPAYMBAIOIIME CUCTEMY IIPOTUB
X0/1a YaCOBOM CTPEJIKH 3aIUCBIBAIOTCS MOJIOKHUTEIBHBIMUA U HA00OPOT.

A
F>0
[Ipu 3anucu ypaBHEHU CYMMBI MOMEHTOB:
. Cuiibl yMHOKAIOTCS Ha IUJIEYO;
. PaBHOMEpHO pacnpeneneHHble Harpy3ku YMHOXAIOTCS Ha  JJIMHY

(monmy4aeTcsi paBHOJEUCTBYIOIIAsl CHJIA), MOJTYYEHHOE MPOU3BEIACHUE YMHOXAETCs Ha
IIJIEYO, KOTOPBIM CIIY>KUT PACCTOSIHUE OT €€ CEPEAUHBI 10 PACCMATPUBAEMOUN TOUKHU;

. CocpenoToueHHbIE MOMEHT B CyMME MOMEHTOB 3aIUCHIBAETCS KaK €CTh (C
y4E€TOM 3HAKa).

[Ipumepsl cocTaBiIeHUsI CYMMbI MOMEHTOB CHIL.

Onpenenum  anreOpaniueckue  CyMMbl ~ MOMEHTOB  CHUJI  OTHOCHUTEIBHO
MIPOU3BOJIBHBIX TOYEK CUCTEMBI.

JIns HEKOTOpOro yNpOILIEHUs PEIICHUS 3aJa4H, PACHPENCICHHYIO Harpys3Ky
MOYKHO 3aMEHUTH €€ PaBHOJCHCTBYIOIIEN

R, =q-1=20-3=60xH

KOTOpasi Py PaBHOMEPHOM pacIpeAeieHUU MPUI0KEeHA MOCEPEIUHE:
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1,5m

m=70kHm g=

20KkH/m

1,5m

DY N

=S

P

al F=10xH
—

ZM‘

| 4am

a COCPEZIOTOUYCHHYIO cUly F2 MOXKHO pa3iiokKUTh Ha
COCTaBIIAIOIINE, CIIPOCIIMPOBAB €€ HA OCU X U Y.

F,o=F,-sina=50-sin60°=43,3xH
F,; =F, -cosa=50-cos60°=25xH

[lonywaeTcs ynpoliileHHas pacyeTHasi cxema.

e LSm ’te 1L5m,,

m=70kHm

B

al F=10kH
‘_

|_ 4dm

2m

it >
Pacuet CYMMBI MOMCHTOB OTHOCHUTCJIIBHO TOYKH, K KOTOpOﬁ IIPpHUII0KCHA CHJIA.

Jlist

TOYKH A:
Cunel Rqu Fox co3garoT MOMEHT, Bpallaronivuil 0 XOAYy YacOBOM CTPENIKH, MO3TOMY
oynyT 3aIiCaHbI co 3HAKOM MHHYC.

Cuna Fpy OTHOCHTENBHO TOYKM A HMeeT OOpaTHOE HampaBiI€HUE U  CO3/1aeT
MOJIOKUTENIbHBIA MOMEHT.
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https://isopromat.ru/teormeh/obzornyj-kurs/proekcia-sily-na-os
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m=70kHm lR:.— Ok
‘}\1 C D\M K 1
=
Lﬁ-‘
~
aF,=25kH
) —» 1
Y F,=43,3kH
=
Ly
o
Al F=10kH !
L 4m _ 2m

3neck hi, hy 1 hs meun MOMEHTOB COOTBETCTBYIOIIMX CHIT M PAaBHOICHCTBYOIICH
pacnpeieieHHOM Harpy3Kyu OTHOCUTENBHO TOUKH A.

JIunus nevictBus cuiibl F1 MpoXoauT yepes camy TOUYKY A, CIIEI0BATENbHO, IIJIEY0
PaBHO HYJIIO, IOOTOMY MOMEHT 3TOU CWJION B JAHHOM CIIy4ae He CO3/1aeTCsl.

Takum O6p330M, OTHOCHTEJIILHO TOYKH A YpaBHCHHC CYMMbI MOMCHTOB 6y21€T
NMCTDb BU:

M =>m(4)=

3 _
ziks—g-S-(ﬁ—E)+F_ﬁ_ cos60°-4—F, sin60°- 3,5 =

=70-60-(6—-15)+25-4—-433-35=-25155xHnm

3,Z[€CI> CyMMa MOMCHTOB OTHOCHUTCJIbHO TOYKH A OTpHUOAaTCJ/IbHA, IIO3TOMY, CCIIN

JAHHYIO CUCTEMY 3aKpPENUTh B ATOM TOYKE, OHa Oy/eT BpalaThCs MO X0y 4YacOBOU
CTPEJIKHU.

IIpakTuyeckoe 3ansiTue NeS.

Tema: «OnpeneneHne OMOPHBIX PEAKIINI KOHCOIBLHOM 0K
Ilpumep: KoHCONbHAsT Oajka HArpy)XeHa COCPENOTOYEHHBIMH cuiaon F

¥ MOMEHTOM M, a TakK)Xe PaBHOMEPHO paclpeieiecHHON Harpy3koi q. OnpenaenuThb
BEJIMYMHY W HAIIPABIICHUE OMOPHBIX PEAKIIUN B 3aJICIIKE.
q=100&kH/m

m=50kHm
EEEEREEEE :Ei)
F=70kH

L 05m_| M i [1 J

B nanHoMm ciydae umMeeT MeCTO cllydail IMI0CKOro MOMepeuyHoro u3ruda, no3TomMy
peaKkiuu, OYEeBUIHO, TaKKe OYIyT pacnoyiaraTbCsl HUCKIIOYUTENIBHO B IUIOCKOCTH

Pemenne.

yepTexa.

s ynobcTBa 0003HaUMM XapaKTepHbIe cedeHus 0anku Toukamu A, B, Cu D u
YCTaHOBHM CHUCTEMY KOOPJHMHAT C Ha4aJioM B T. A
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https://isopromat.ru/glossary/moment
https://isopromat.ru/teormeh/obzornyj-kurs/raspredelennye-nagruzki
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q- 100kH/m m=50kHm
| EEERER)

{1
C D)z
M. F=70kH

J 0,5m 1m 1m }
Kak wu3BecTHO 3azmenka TPEMATCTBYET OJHOBPEMEHHO MNEPEMELIEHUIO U
BpalIEHUIO OAJIKU, TO3TOMY B 3all[EeMJICHUH BO3HUKHYT cwiia R 1 MoMeHT M.
He 3Hasg wmcTMHHOrO HampaBieHUsA, HAlPpaBUM UX [POU3BOJIBHO, HAIPUMEp:
peakuuio R HanpaBuM BBEpX, a ONOPHBIA MOMEHT M IIpOTUB X0/a 4aCOBOU CTPEIKU
Jlna onpeneneHuss HEU3BECTHBIX YCWIMH 3alMIIEM YPABHEHUS PaBHOBECHs

cucteMbl (YpaBHEHUS CTATHKH):
> F())=0=R,+F—g-1

1
= | - 'q— - - — 'q
YAy =0=M +F-05-g-1-(S+05) +m

[TpaBuiia 3HAKOB AJIsI CUJI 1 MOMEHTOB.

U3 MIEPBOT0 YPABHEHMSI ONPEACIIIEM OMOPHYIO CUITY

R,=g-1-F =100-1-70 =30:H

U3 BTOPOI'O — MOMEHT B 3a/IeJIKe

M,=¢-1-1-05F-m=100-05-70-50 =15xHxu

[TonoxxuTenbHBIN 3HAK HAHACHHBIX PEaKIUi MMOKAa3bIBAET, YTO MTPOU3BOJILHO

BBI6paHHO€ HX HaIIPpaBJICHUC OKa3aJIOCh ITPABUJIbHBIM.

R.=30kH q=1 O0kHM m=50kHm
EEEEEENEEN)
C D

A BT

M,=15kHm F=70kH
l 0.5M j 1M 1M

B kadecTBe MpOBEpKHU MOJYYEHHBIX JAaHHBIX 3alUIIEM YPAaBHEHUE CYMMBbI

MOMEHTOB OTHOCHUTEJIBHO JTI000H APYTroi TOUKH OaiKu, HarmpuMep To9ku D:
> m(D)=M,-R, -2=5—F-2+q-1-(%+1)+ m=15-30-25-70-2+100-15+50=0

Honb roBoput 0 ToM, 4TO ONIOPHBIE PEAKIIUU OINPEIECIIEHBI BEPHO.

IIpakTnuyeckoe 3anaTHE Ne6.
Tema: «Onpenenenue MeHTpPa TSKECTH TUIOCKUX QUTYP»
IIpumep: HaiiTn KoOpAMHATHI IIEHTPA TSHKECTU TUIOCKON (UTYPBI, N300pasKeHHON

Ha pI/ICYHKe.
Y 6

10

VW 7

-
wm
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Pemenue.
Brei6upaem ocu KoopAMHAT Tak, YTOObI HUKHUM U JIEBBIM Kpail (PUTyphbl COBIAIH
C HUMHU:

4 6

A

Wz 24

-
W

Jlenum 3aaHHYIO MIOCKYIO (PUTYypy Ha NPAMOYTOIBHUK (1), TpeyroabHUK (2) U

Kpyr (3).
Breruncnsem miomany 3Tux Guryp:
S;=10-20 = 200; S, = 0,5-5-10 = 25; Sz =79 =28,3.

OmnpenensieM KOOPAUHATHI IICHTPOB TXKECTU QUTYP:

X1 =10;y1 = 5.
X2 =5;y,=11,7.
X3= 5; Y3= 5.

KoopuHatel ieHTpa TSKECTH BCeH TUIOCKON QPUTYpBHI:

XS xS +xS,-x,5, 10-200+5-25-5-283 _
CDSi S, +8,-8, 200+25-28.3

> yi-Si 3.8 +y,8,-x8, 5-200+11.7-25-5.28.3 -—
y= ol — S — = - - — —=D.
' > Si S, +8,-5, 200+ 25-28.3

IIpakTnyeckoe 3ausitue Ne7.

Tema: «OnpeneneHre Moa0KEHUS UEHTPA TAKECTU COCTABHOTO CEYEHUS»

Ipumep: OnpenennTs KOOPAUHATHI LIEHTPA TAKECTU CEUEHHUSI, COCTABIICHHOTO M3
npoduiiel mpokaTa, Kak mokazaHo Ha puc. 14, a. CeueHue COCTOUT U3 JABYTaBPOBOU
Oanku Ne 33, mBemnepa Ne 27, nByx yronkoB 90x56x6 MM u nucta cedeHuem 12x180
MM.
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Pemenue:
1. PazoObeM ceyeHue B COOTBETCTBUM ¢ MpomiisiMu nmpokaTta U 0003HauuM ux 1,
2,3,4,5.

2. YKaxxeM LEHTPHI TsHKECTU Kaxaoro npoduis u odo3Haunm ux Cq, Cp, C3, Cs u

Cs.

3. BeibepeM cuctemy oceil koopauHaT. OCh y COBMECTUM C OCbIO CUMMETpHUH, a
OCh X HalpaBUM TMEPHEHIUKYISIPHO OCU Y M TPOBEAEM dYepe3 IEHTP TIKECTU

JIByTaBPOBOW OalKu.
4. BeimuieM (popMyIibl 711 ONpeAeICHUs] KOOPAMHAT [IEHTPA TSIKECTH CEUCHUS
x~0, TaKk KaK 0Ch ) COBIAJAET C OChI0O CUMMETPHH;
VYuutsiBas, uTo A2 = A3, a TAKXKe, UTO V2 = )3, HOJIYUUM:
5.0npenenum mIoMaal U KOOPAUHATHI LICHTPOB TSHKECTU OTACIBHBIX TTpoduieit

poKaTa, UCTIOJIb3Ysl CEUCHHUE.

A1=352 cM%; Ao = A3 = 8,54 cm?; As=53.8 cM?;

As=12-18=21,6 cMm?

y1 = N [ 2 + Ay — Zoaus) = 33/2 + 0,6 — 2,47 = 14,63 cwm;

y2=Yy3= Ny [ 2 + iy — Dus + Xo(yr) = 33/2 + 0,6 — 9,5 + 1,28 = 8,88 cwm;
ya = 0, TaK KaK OCh X IPOXOJIUT Uepe3 IEHTP TAKECTH JIBYTaBPa;

y5 = - (Ngs / 2 + Omueraf2) = - (33/2 + 1,2/2) =- 17,1 cm.

[ToacTaBuM mosydeHHbIE 3HaUYCHUS B (DOPMYITY JIJIsl ONIPEIACIICHUS V..

35,2-14,63+2-8,54-8,88+538-0+216-(-171) 297,3 2 330

V =
¢ 35,2+2-8,54+538+216 1277

VkaxkeM I10JIOKEHUE HCHTpA TAKCCTH CCUCHUA C Ha cxeMme.

IIpumepsbl yCTHBIX BONPOCOB /IJIs1 IPOBEPKH YCBOECHHSI MaTepHAaJIa.

1. JlaiiTe onpeesieHre aOCOIFOTHO TBEPIOTO TEIa.

2. JlaiiTe onpeneneHne MaTEpUAITBHON TOYKE.

3. OOBsicHUTE IOHATHE a0COJIIOTHO TBEPJIOE TETIO.

4, Kakue B mpupoje ObiBaroT Tena?

d. OOBsICHATE MPUHITUI OCBOOOKIAEMOCTH OT CBSI3CH.

6. Yo takoe cmma? OxapakTepu3ynTe 3Ty GU3NIECKYIO BETMUYNHY U CIHHUILY €€
n3mepenus B cucteme CU.

1. [Iepeuncnure 1 0XapakTepU3yUTE OCHOBHBIE AKCUOMBI CTATHUKHU.

8. Uto Takoe «IKBHUBAJICHTHAN», «PAaBHOJACUCTBYIONIASN» U «yPaBHOBEIIMBAIOIIASI»
cucrema cui?

Q. TeopeMa 0 paBHOBECHUHM TIJIOCKOM CUCTEMBI TPEX HeMapaIeIbHBIX CUJI U €€
JTI0Ka3aTeJIbCTBO.

10. B gewm paznuIia Mexay akKTUBHBIMH CHJIaMU (Harpy3KaMu) U peaKTUBHBIMHU
cunamu (peakuusimu)? Ilepeuncnure u oxapaktepusynre Haubomee
pacrpoCTpaHEHHbIE BUIbI CBS3EH MEXy HECBOOOIHBIMU TEJIAMH.

11. B dewm pa3Hulla MEXAY pacnpeAeeHHON U COCPETOTOUCHHON HArpy3KOoil?
12.  Yro Takoe "MHTCHCUBHOCTH " IFIOCKOW CHCTEMBbI PACTIPEICIICHHBIX CHJI, U B
KaKUX €JMHUIIAX OHA U3MepseTcs?

13. Yro Takoe "miiockas cucremMa cXoasumxcs cuir'"?
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14. OOmpscHUTE OMNpeAeNeHHEe  PABHOACHCTBYIOIIEH IIOCKOM CUCTEMBI CHJI -
TE€OMETPUYECKUM U TpapuuecKUM METOIOM.

15. Cdopmynupyiite yciaoBHs PpaBHOBECHS IUIOCKOM CHUCTEMBI IPOU3BOIBHO
PacoI0KEHHBIX CHIL.

16. CdopmynupyiiTe U TOKaKUTE TEOPEMY O PABHOACHCTBYIOUIEH ABYX HEpaBHBIX
aHTUNAPAJUICIIbHBIX CUJI.

17. Yro Takoe MOMEHT CHJIbl OTHOCHTEIHHO TOYKH, M B KaKUX eJAuHUIAX (B
cucteme CU) o usmepsiercs? UTo Takoe MOMEHT MHapbl CUJI, U KAaKue Mapbl CHUII
CUUTAIOTCS DKBUBAJICHTHBIMU ?

18. Cdopmynupyiite OCHOBHBIE CBOWCTBA Mapbl CUJI B BUJIE TEOPEM.

19. CdopmynupyiiTe u JOKaXUTE TEOPEMY O CIOXKEHUH TMap CHJl.
Cdopmynupyiite ycinoBre paBHOBECHUS INIOCKON CUCTEMBI Tap.

20. Tlepeuncnute BUIbI OAJIOK.

21.  OOBscHUTE COCPEAOTOUYCHHYIO HATPY3KY.

22. ]JlaiiTe moHsATHE pacnpeeieHHas Harpy3Ka.

23. llepeuncnurte BUIBI OTIOP.

24. ChopmMmynupyiTe U TOKaKUTE TEOPEMY O MapajlieIbHOM MEPEHOCE CUIIBI.

25. CdopmynupyiiTe ¥ JOKaXHTE TEOpPEeMy O TIPUBEICHUH CHCTEMBI
POM3BOJIBHO PACIIOIIOKEHHBIX CHJI K JaHHOMY IHeHTpy. UTo Takoe TIJIiaBHBIM
MOMEHT IJIOCKON CUCTEMBI TPOU3BOJILHO PACIIONIOKEHHBIX CHUII?

26. Ilepeuncnure CBOMCTBA IJIABHOTO BEKTOpAa M TJIABHOTO MOMEHTa CHCTEMBI
IIPOU3BOJIBHO PACTIOIOKEHHBIX CHJI.

27. CdopmynupyiiTe  ycloBUsS  paBHOBECHS  TNPOCTPAHCTBEHHOW  CHUCTEMBI
MIPOU3BOJILHO PACIIONOKEHHBIX CHUII.

28. Jlaiite ompejelieHHE LIEHTpa TsHKECTH Tejda M ONUIIUTE OCHOBHBIE METOJbI €ro
HAXOXKICHHUS.

29. Yto Ha3BIBAIOT YCTOMYHMBLIM PaBHOBECHEM?

30. OxapakTepuszylTe HEyCTOMUYNBOE PaBHOBECHE.

31. Yro Ha3BIBAIOT O€3pa3TMYHBIM COCTOSTHHEM ?

TecToBbIC 3a1aHUA.

1.MarepuajbHOii TOYKOH HA3BIBAETCS...

A) Teno ManbIX pa3MepoB;

b) Teno, dbopmoii u pazmMepaMu KOTOPOTO MOXKHO MPEHEOpeYh B YCIOBUAX
JIAHHOM 3aJ1a4H;

B) MuHuManbpHas yactuiia MaTEpUU;

I') Teno, pasmepamMu KOTOPOTO MOXKHO TpeHEOpedh B YCIOBUSX JAHHOM 3a7adM.
2.Cwi10ii Ha3BIBAKOT:

A) MOy Th BEKTOpA CHIIBI,

b) Mepa MexaHn4eCcKOro BO3/1€ICTBUSI CUII,

B) Mepa MexaHN4eCKOTO B3aUMOJICUCTBUS TET;

I') BekTOpHas BeUYMHA.

3. HazoBuTe eAMHULBI U3MEPEHUS CHJIbI.

A) MIla;

b) H;
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B) [Ix;

I A.

4.CKoJIbKO peakuuil UMeeT 3a/1eJIKa B CTeHy (3auieMJieHune)...

A) IBe peaKkIii © MOMCHT;

b) nBe peakiuu 1 1Ba MOMEHTAa;

I') Tpu peakiu U OIMH MOMEHT.

S.IIpoexkumeit CHJIbI HA OCh HA3BIBAKOT NPOM3BEICHUE MOXYJIA CHJIbI HA...
A) cHHYC yrila MeKy HallPaBJICHUEM CHJIBI M BBIOPAHHOM OCBIO;

b) kocunyc yria mexay HanpaBiIeHUEM CHIIBI U BHIOPAaHHOM OChIO;
B) tanrenc yriia mexay HampaBJICHUEM CUJIbI U BEIOPAHHOU OChIO;
I') koTaHTeHC yria Mexay HampaBJIeHUEM CUJIbI U BHIOPAHHOM OCHIO.
6. Kakoii yros coctaB/isieT BeKTOP CHJIbI ¢ OCbI0, €CJIH OH IPOEKTHPYETCS B
HATYPAJIbHYI0 BEJIMYHUHY.

A) ocTpblif;

b) tynoii;

B) 0°;

I') 180°.

7. Ilapoii cuJ1 HA3bIBAIOT...

A) nBe napasienbHbIe CHIIBI;

b) nBe paBHBIE IO MOAYJIIO CUJIBI, TPOTHUBOMOJIOKHO HAMPABICHHbIE,
napajuieJIbHbIE U HE JIeXkKaIIUe Ha OJHOU MPSIMOU CHUIIBL;

B) nBe cuibl, nexaiiye B OJHOU IIOCKOCTH;

I') 1Be cuibl, MPOTUBOMOJIOKHO HAIIPaBICHHbIE, TAPAJIEIbHbIE APYT IPYTY.
8.MomMeHTOM napbl CUJ HA3BIBAIOT. ..

A) pou3sBeicHUEe MOYJISl CUJIBI HA TIEYO Taphbl;

b) npousBeaeHne MoAyJis OJJTHOW U3 CHJI HA TIJICUO TaphI;

B) npousBenenue MOy OTHOM U3 CHIT HA PACCTOSIHUE,

I') npousBeneHne CUITbI HA PACCTOSIHUE.

9. MoMeHT nmapbl CWJI U3MepsieTcsl B CJIeAYIOIUX eTHHUIAX.
A)H/m;

b) H m;

B) Krcwm;

I') kM.

10. Kaky1o cui1y Ha3bIBalOT paBHOAeHCTBYIOIIEH?

A) cuna, AeHCTBYIOIIAs HA TEJIO CO CTOPOHBI APYTUX TEIL;

b) cuna, sxBuBaJIeHTHAsI JaHHOW CUCTEME CHJI;

B) Mepa MexaHn4ecKoro Bo3J€MCTBUS HA CUCTEMY;

I') cuna, npousBoarMasi Ha TEJI0 MEXAaHUYECKOE BO3/ICIICTBUE.
11.Cratuka - 370 pa3aej TeOpeTHYEeCKOl MeXaHUKH, KOTOPbIii
3aHUMAETCH. ..

A) U3y4eHHUEM CUJI U YCIOBUEM MX PABHOBECHS,

b) nBuxeHueM Touek;

B) nBuxenuewm e,

I') 3akoHaMu ABHMKEHUS.

13.Cuctemoii cuj1 Ha3BIBAIOT. ..

A) COBOKYIHOCTb CHJI, IPUJIOKEHHBIX K TENY;
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b) Mepa MexaHHUeCKOro BO3/I€MCTBUS Ha TEIO;

B) cuna skBUBaJIeHTHasl TaHHOW CUCTEME;

I') paBHO#elcTBYIOIIAs CUIA.

14.Korna MOMeHT CHJIbI OTHOCUTEJIBLHO TOYKH PABeH HYJI10?
A) Korja cujia paBHa HYJIO;

b) korpa paccrostHue 10 TOUYKH paBHO HYIIIO;

B) korna nnedyo paBHO HYIIIO;

I') xorna nuHUs IENUCTBUS CUIIBI TPOXOAUT YEPE3 TOUKY.
15.AHTeHCUBHOCTH pacipe/ieIéHHOH HATPY3KH 0003HA4YaeTcsi OYKBOM. ..
A) M;

b) F;

B) q;

I a.

I') Pacuér Ha KOHTAKTHYIO TPOYHOCTb.

17. Kakoe aeiicTBHe 0Ka3bIBaeT Ha TeJI0 Mapa CUJ?

A) HMKAKOTO;

b) BpamarenbHoE;

B) 3acraBnsier 1BUraThCs MOCTYNATENbHO;

I') npupaér yckopenue.

18. Koraa miockasi cucTeMa CUJI HAXOAUTCSl B PABHOBECHH?
A) Korza ypaBHOBEIIINBAIOIIAsl CHJIa PaBHA HYJIIO;

b) korga paBHOAEHCTBYIOIIAS CUJla paBHA HYIIIO;

B) xorna paBHOAEHCTBYOIIAs CUJIa HE paBHA HYJIIO;

I') korma ypaBHOBeHIMBarOIIas CUjla HE PaBHA HYJIIO;

19. Koraa aBe nmapbl CHJI 3KBUBAJEHTHbI?

A) xoraa paBHbI MOAYJIH UX CHIT;

b) xoraa paBHbI UX TIJICYH;

B) xoraa paBHBI KX MOMEHTHI;

I') xornia He paBHBI MOJIYJIM CHJI I1ApP, HO PaBHBI UX IJICYU.
20. UTo HA3BIBAKOT CBSA3BIO?

A) 6pyc;

b) teno;

B) Teno, koTopoe nmpensTCTBYeT ABMKCHHIO IPYTOT0 TEJIa;
I') crena.

I') pactskenue u caBUr.

2.2 3aiaHud IS POMEKYTOYHON ATTECTALMH.
Bomnpocsl k 3Kk3aMeHny.

. JlaitiTe onpeneneHre MaTeprualbHON TOUKH.
. O0BsCHUTE, YEM XapaKTEPHU3yeTCs MaTepHAIbHAS TOYKA.
. Oxapakrepu3yiiTe aOCOIIOTHO TBEPAOE TEJIO.
. [lepeuncnure CBOMCTBA TBEPIOTO TENA, OXAPAKTEPUIYUTE UX.
. Chopmynupyiite u rpapuuecku n3oopaszute 1-10 U 2-10 aKCHOMBI CTAaTHKH.
. Chopmynupyiite u rpapudecku n300pasure 3-10 U 4-10 aKCHOMBI CTATHUKH.
. Jaiite onpeaeneHue NOHSATUIO CUIIa, H300pa3uTe rpauuECK U YKaKUTE €IUHULIBI
WU3MEPEHUS CUIIBI.

N O 01Tk W~
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8. OOBsICHUTE MOHATHE CUCTEMBI CHJI, U300pa3uTe rpa)uyecKu.

9. OxapakTepusyiTe SKBUBAJICHTHBIE CUCTEMBI CUJI, U300pa3uTe rpauuecKu.

10. [JaiiTe moHATHE PaBHOJAECUCTBYIOLIEH CHJIE.

11. [JaiiTe noHATHE YPaBHOBEIIMBAIOIIEH CUJIE.

12. [lepeuncnute BUIbI CBSI3e, n300pa3uTe rpaduyecKi.

13. Oxapakrepu3yiTe peakiuu CBsA3€H.

14. OObscHUTE ompeesieHre HAIIPaBICHUS PEeaKIui CBsI3e OCHOBHBIX TUIIOB.

15. OxapakTepusyiTe MIOCKYI0 CUCTEMY CXOJAIIUXCS CUII, U300pa3uTe rpaduueck.
16. [JaiiTe onpeneneHue CUI0BOr0 MHOTOYT'OJIBHHKA.

17. IlepeuncianTe arOpUT™M MOCTPOEHUSI CUIIOBOIO MHOTOYTOJIbHHUKA.

18. 3anumuTe reoMETPUYECKOE YCIOBUE PABHOBECUS CUCTEMBI.

19. OnuiuTe MPOEKINIO CUIIbl HA OCH KOOPAMHAT.

20. 3anumure MpaBuiIO 3HAKOB MPOEKIUU CUJIbI HA OCH KOOP/AMHAT.

21. OOBsICHUTE aHATUTUYECKOE ONPEIEICHUE PAaBHOAEHCTBYIOUIEH CUCTEMBI.

22. JlaiiTe onpeieIeHUE mapbl CUII U €€ XapaKTePUCTUKAM.

23. OnuimuTe MOMEHT Naphbl CUJI, 3aMUIIUTE GOPMYITY ISl ONpe/iesIieHUss MOMEHTA,
€AMHUIIBI U3MEPEHHUS.

24. OObsICHUTE PKBUBAJIEHTHOCTD Iap CHJL.

25. 3anummure TeopeMbl 00 SKBUBAJICHTHOCTHU Iap CHUIL

26. Pacckaxkute 0 TUIOCKOM CUCTEME MTPOU3BOJIBHO PACTIONOKEHHBIX CHII, U300pa3uTe
rpaduyIeCcKH.

27. JlaiiTe onpeieIeHue MOMEHTY CHJIbl OTHOCUTEILHO TOYKH, HAMTUIITUTE POPMYITY IJIs
BBIYHCIICHUSI MOMEHTA.

28. Pacckaxkute O MJIOCKON CUCTEME MPOU3BOJIBHO PACTIOI0KEHHBIX CHIL

29. O0BsicHUTE TPUBEICHHE TTIOCKON CUCTEMBI CUJI K LIEHTPY.

30. OOBscHUTE IpHUBEJEHNE K TJIABHOMY BEKTOPY B TUIOCKOM CUCTEME ITPOU3BOJIHLHO
PacCITOI0KEHHBIX CHJI, M300pa3uTe rpad)MuecKy.

31. OObsicHUTE MpPUBEICHNUE K TTITABHOMY MOMEHTY B TJIOCKOM CHCTEME MPOU3BOIBHO
PacCIIOIOKEHHBIX CHJI, M300pa3uTe rpad)MuecKy.

32. OOBsiCHUTE PaBHOBECHE MJIOCKON CUCTEMBI CHJL.

33. Ilepeuncnute u 3anuUTe POPMBI YPABHEHHSI PABHOBECHS.

34. JlaifTe onpeneneHre MOHATHIO Oayika, IEPEUNCIUTE BUIBI OAJIOK.

35. Ilepeuncaunte KiacCUpUKAIMIO HATPY30K U 0XapaKTEPUZYNUTE UX.

36. IlepeuncaunTe BUABI ONIOP, N300pa3uTe rpadUUECKH.

37. OnuiuTe NPOCTPAHCTBEHHYIO CUCTEMY CHJI, H300pazute rpaduiyeck.

38. OOBsicHUTE paBHOBECHE MMPOCTPAHCTBEHHON CUCTEMBI CHII.

39. OxapakTepusyiTe MPOCTPAHCTBEHHYIO CUCTEMY CXOASIINXCS CHJI, U300pa3uTe
rpadugeck.

40. 3anuiuTe aHATUTUYECKUE YPAaBHEHUS] PAaBHOBECHS TPOCTPAHCTBEHHON CUCTEMBI
IIPOU3BOJIBHO PACIIOJI0KEHHBIX CHIL

41. JlaiiTe onpeneseHUE EHTPY TAKECTH Tea.

42. OxapakTepu3ynTe KOOPAUHATHI IIEHTPA MaPaUICITbHBIX CHIL.

43. IlepeuncauTe METOJIbI ONPEAEIICHHS LIEHTPA TSHKECTH PUTYD.

44. 3anumure GopMyIIbl 1S ONPEIEICHUS LIEHTPA TAKECTH IPOCTHIX TEOMETPUUECKUX

buryp.
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45. 3anumure GopMyIbl s ONpPeaeIeHUs UEHTPA TAKECTU (PUTYp, UMEIOLIUX OCh
CUMMETPHH.

46. O0BsICHUTE IOHATHE YCTOMYHUBOCTH PABHOBECHSI.

47. OxapakTepu3yiTe HEYCTOMYMBOE U OE3pa3IMuHOE PABHOBECUE TBEPIOTO TENa.

48. OOBsSICHUTE yCIIOBHE PaBHOBECHSI TBEPIOTO Tejla, UMEIOIIETO HEMOBIKHYIO TOUKY.
49. O0OBsICHUTE yCIIOBHE PaBHOBECHSI TBEPAOTO Tejla, UMEIOIIETO OCh BpaIlEHUS.

50. OOBsicHUTE YCIOBHE PAaBHOBECHS T€Ja, UMEIOLIET0 OMOPHYIO TNIOCKOCTb.

3agaum K IK3aMeHy.
1. Cwuna napsl paBHa F = 2H, miedo napel I=5M, uemy paBeH MOMEHT mapbl cui?
2. Omnpenenuth MOMEHT napbl cui, eciu F1=F=20 u, | =0,5 m u 0=30°.
3. banka BUCUT Ha THOKUX CBSI3SIX TOPU30HTAIBHO, Harpy»*eHa COOCTBEHHBIM
BecoMm G, cunoit F 1 HaxoauTCs B COCTOSIHUM paBHOBECHS.

e [z

Omnpenenuts peakuuio THOKoHN cBsi3u Ra. Micxonueie nanneie: Bec 6anku G = 1200 H,
cuna F =600 H.
Pacrionoxenue ruOKkux cBsi3ed U CUIOBBIX (DaKTOPOB MPUBEJIEHO Ha CXEME.
4. Kak M3MEHHUTCS BEJIMYMHA CWJI Tapbl, €CIM IJIEYO YBEIWYUTh B J[Ba pasa Ipu
COXpaHEHUH BEJIMYUHBI MOMEHTA.
5. Moment mapbl cuin paBeH M=100um, miedo mapel =0,2m. Onpenenutsb
BEJIMYUHY CHJI TapHhI.
6. Onpenenutb KOOPAUHATHI IIEHTPA TSHKECTH (QUTYPHI.

drom
=

20cm

12em

7. Nana mapa cun F1=F,=42kH, muieuo 3 M. 3aMeHUTH 3aJaHHYIO MMapy CHII
SKBUBAJICHTHOW Mapoy cui ¢ mwiedoM 1,9 m.

N

8 llana mapa cun F1=F,=38kH; miedo 5 M. 3aMeHUTH 3aIaHHYIO TIAPY CHJT
SKBUBAJIEHTHOW Mapou cui ¢ miedom 1,2 m.

N

9. Cuna mapsl paBHa F = 5H, tutedo napsl I=4m, yemy paBeH MOMEHT Iaphl CHIT?
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10. OnpenenuTs NOJ0KEHUE LIEHTPA TAKECTH PUTYPBHI.

20cm

e

e

40cH

11. Onpenenuth MOMEHT mapsl cui, eciu F1=F=18H, | =0,7 M u a=40°.
12. Haiinute MOMEHT ypaBHOBEIIMBAIOILLIEH MTAPHI CUII.

5H

—> 2H
08m O4m
7H a5m
- |

13. Jana mapa cua F1=F,=38KkH; miaedyo 5 M, 3aMeHUTh 3aJaHHYIO MMapy CHII
SKBHBAJICHTHOW MapoOM CHJI C TuieuoMm 1,2 m.

N

14. Onpenenntb MOMEHT mapbl cui, eciu F1=F=10 u, | =0,7 M u a=35°.
15. Haitgute MOMEHT ypaBHOBEUIUBAIOIIEH Mapbl CUII

6H

— 4H
A 02m
5H 03m
%

16. Paccuntath CyMMy MOMEHTOB CHUJI OTHOCHTEIIBHO TOUKH O.
F1=10H; F=5H; F=100H; F,=20H; Fs=10H.

17. I'py3 G yaepskuBaeTcst TMHOKOM CBA3BIO (HUTHIO) U TOHKUM CTEPIKHEM B COCTOSTHUHU
paBHOBecusi. OnpenenuTh CUITy HaTSKEHUs THOKOM CBA3U (HUTH).

G
Vsl MCIKAY 3JICMCHTAMHU PACTAXKKH IIPCACTABIICHBEI HA CXCMC.

Macca rpyza m = 10 kr.
YckopeHue cBOOOJHOTO NajieHus ( MPUHATH paBHBIM 10 M/cex?.
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18. Onpenenuts muHY | KpoHIITEHHA TP KOTOPOH MOMEHT B 3azieinke Ma=3 Hw,
€CJIM UHTEHCUBHOCTb PaclpeieIEHHON Harpy3Ku qmax=1 H/M.

- EN:

A
19. Cuna napsei paBHa F = SH, medo mapst 1=2,5m, yeMy paBeH MOMEHT Hapbl CHII?

20. Onpenenutb CyMMy MOMEHTOB oTHocuTenbHO Touku O. AO = 1,5m; OC = OB =
2m. F1=10H; F2 = 15H; F3= §H.

c¥ h
5

0

DR

AD=2M; 0C=08= Il m;
A=12H KL=18H A=9H

21. Ompenenuts JuuHy | KpoHIITEiHA, TPH KOTOPOi MOMEHT B 3azieinke Ma=4 Hw,
€CJIM UHTEHCUBHOCTH PACIPEICIICHHOM HArPy3KH (max=2 H/M.

i -em:
bt I ]

i

22. Jlana mapa cun F1=F,=42kH, medo 2 M, 3aMEHHUTH 3aIaHHYIO MTapy CHJI
HKBUBAJICHTHOU Mapoii cuil ¢ redom 1,8 m.

N

23. Onpenenntb MOMEHT mapbl cui, eciu F1=F=25 u, | =0,4 M u 0=20°.

24. Cuna mapsl paBHa F = 5H, medo mapel | = 7M, onpenenuTh, 4eMy paBeH MOMEHT
napsl CUII.

25. Jlana mapa cun F1=F,=27kH, mnedo 6 M. 3aMEHUTH 3aIaHHYIO TTAPy CHUJT
SKBUBAJIEHTHOW Mapou CuJl ¢ mmiedoM 1,5 M.
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3. PexoMeHayeMasi TUTEpPaTypa U MHbIE HCTOYHUKHU
3.1. OcHOBHBIE HCTOYHHUKH:
1. A. M. byceirun, «OcHOBBI TeopeTHUeCKOM MexaHukm» - M.: KrnoPyc, 2020.

2. Bepeuna JL.U., KpacnoB M.M. Texuuueckas wmexanuka - M.: OUI]
«Axagemus», 2019.

3. OnodmHckas B.IN. TexHu4yeckas MexaHuKa. Kypc nekumi ¢ BapmaHTamm
NpaKTUYECKMX U TEXHUYECKMX 3adaHni. — M.: ®opyM «UHppa-M», 2020.

3.2. DJIeKTPOHHBIE PeCYpPCHI:

1. MHpOpMaLMOHHBIN pecypc Mo ANCUMNIIMHE «TeopeTnueckas MEXaHUKA

MexaHuka». ®dopma goctyna: http://www.ostemex.ru/.

2. https://e.lanbook.com/.
3. ObC-JIAHbD.
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