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1. ITacmopT KOMIJIEKTA OLIEHOYHBIX CPeJICTB

1.1. ObsacTh NPpUMEHEHUSI KOMILIEKTA OLCHOYHBIX CPEACTB

KoMmekT OneHOYHbIX CpEeACTB MpeAHa3HayeH Uil NPOBEPKU Pe3yJIbTaTOB
ocBoeHus: aucuuriuabl OI1.10 Teopernueckass mexanuka (manee - YJI) ocHOBHO
npodeccuoHanbHOM  oOpaszoBaTenbHOM  mporpammbl  (manmee -  OIIOII) 1o
cnennanbHOCTH 08.02.01 CTpOUTENBCTBO M AKCIUTyaTalUsl 30aHUN U COOPYKEHUM.

KoMIu1eKT 0LleHOUHBIX CPeICTB MO3BOJIsIeT OIEHUBATH:
1. ®opmupoBanue 3neMeHTOB npodeccuonanbubix kommnerenuuil (I11K) u
anemMeHToB 0601mx komnereHuit (OK):

IMpodeccuonanbHbie U

Tloka3aTeju OLlEeHKH

CpencrBa npoBepku

o01ue KOMIeTeH MU pe3yJibTara
1 2 3
1K 1.1 ITonGupats Hanbdonee Beimonnenne VYeTHBII onpocC, TECTOBBIN

OIITUMAJIbHBIE PEIIEHHS U3
CTPOUTENBHBIX KOHCTPYKIIHH 1
MaTepHuaioB pa3padaThIBaTh
Y3761 ¥ I€TaIN
KOHCTPYKTHBHBIX 3JIEMEHTOB
3IaHUH U COOPYXKEHUH B
COOTBETCTBHH C YCIOBUSAMU
IKCIUTyaTalluy U Ha3HAYCHHSIMH

IIK 1.2 BeImoaHATE pacyeTsl U
KOHCTPYHpOBaHUE
CTPOUTENHHBIX KOHCTPYKIIHH.

OK 01. Beibupats ciocoOst
peleHus 3aaa4q
npodheccCroHaTbHON
JeSTELHOCTH MPUMEHHUTEIEHO
K Pa3IMYHbIM KOHTEKCTaM

OK 02. Mcnonb3oBaTh
COBpPEMEHHEBIE CPEJICTBA TIONCKA,
aHaNM3a U MHTEePIpETaIiH
nHpopMarum, u
MH(OpPMAIMOHHEIE TEXHOIOTHU
JUTS BBITIOJTHEHUS 33129
npohecCroHaTbHON
JeSITeTbHOCTH

TEIIOTEXHUYECKOro pacuera
OrpakJIatoIINX KOHCTPYKIUH €
IMPUMCHCHUEM
CHEIHMATU3UPOBAHHOIO
MPOrPaMMHOT0 0OeCTICUeHUSI.

BrinonHeHnue pacuera Harpy3oK,
JIECTBYIOMINX Ha KOHCTPYKITHH,
BBITIOTHSTH PacyeThl
COEMHEHNN 2JIEMEHTOB
KOHCTPYKIHH. BrImomHeHne
CTaTHYECKOT'0 pacyera.

PacrniozHanue 3agaun uimu
po0JIeMBI B
podeCCHOHATTEHOM WITH
COIIMAJIHbHOM KOHTEKCTE.
AHanm3 33129 WIH POOIIEMBI
1 BBIJIENIEHNE €€ COCTaBHBIX
yacTeu.

OnpezneneHre STanoB pemeHs
3a/1a4m.

Onpenenenvie 3a1a4uu Juist
HoKMCKa HH(pOpMAIHH,
ompeseNieHne HeoOX0UMOro
UCTOYHHKA HHPOPMAIIUH,
TUTAHUPOBAHUE MPoIlecca
MIOMCKA, CTPYKTYPHPOBAHNE
nmoay4aeMoi HH(OopMaIuy,
BBIJICIICHHE HanOoIee
3HAYMMOTO B TICPCUHE
nH(bOPMAIUH, OI[CHUBAHUE
MPaKTUYECKON 3HAUNMOCTH

OIIPOC, PEIICHHE
MPAKTUYECKHUX 3aJaHUM,
MIPOMEKYTOYHAS aTTECTAIUA.
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OK 03. IInanupoBats 1
peann30BbIBATH COOCTBEHHOE
npoecCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
peIIPUHUMATEITBCKYIO
JeATEITbHOCTD B
npodeccruoHaNbHOU cdepe,
UCIIOJIb30BATh 3HAHUSI 1O
(hMHAHCOBOIA IPaMOTHOCTH B
Pa3IUYHbIX KU3HEHHBIX
CHUTYAIHSIX.

OK 04. 3ddextuBHO
B3aMMO/JICCTBOBATh M Pa0OTATh
B KOJUICGKTUBE U KOMaHIe.

OK 05. OcymiecTBIsATh YCTHYIO
Y MUCHbMEHHYIO KOMMYHHKAITHIO
Ha TOCYZAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
Y4€TOM OCOOCHHOCTEH
COITMATBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTA.

pe3yIbTaTOB MOKCKA,
othopMmIiieHHE pe3yNbTaTa
HIOKMCKa, IPUMEHEHUE CPEICTBA
MH()OPMAIIMOHHBIX TEXHOJIOTUI
JUTSL pEIICHHS
npodeccroHaIbHBIX 3a/ay.

OrnpeneneHune U BEICTpauBaHUE
TPaeKTOpUHU
poheCCUOHAIBHOTO Pa3BUTHUS
1 caM000OpPa30BaHUsl, BbISBICHHE
JOCTOMHCTBA M HEJIOCTAaTKa
KOMMEPUYECKON HJIEU.

Opranuzarus paboTsl
KOJIJICKTHBA U1 KOMaH/bI,
B3aUMOJICHCTBHUE C
OJHOTPYIIIHUKAMU U
IPENoAaBaTeNIMHU.

I'paMoTHOE U3J105)KEHHE CBOEI
MBICTIH ¥ OOpMIICHHE
JIOKYMEHTOB TIO
podeCCHOHANTBHON TeMaTHKE
Ha TOCYJIApPCTBEHHOM SI3BIKCE,
MIPOSIBJICHHUE TOJIEPAHTHOCTH B
KOJUICKTUBE.

2. OueHka yMEHUI U yCBOEHUE 3HAHU.

OcBoeHHbIC yMEHNS,

IHoka3aresnu pe3yabrara

Ne 3aganmii aoisa

YCBOEHHbIE 3HAHUSA NMPOBEPKHU
Omnpenensats BETUYUHBI U Omnpenensier BETUYUHBI H HAIIPABJICHUS [TpakTuueckue

HaIIPaBJICHUS peaKui
CBSA3€H U IIOCTPOEHUE
CUJIOBOT'O MHOTOYTOJIBHHUK.
IToHrMMaTh OCHOBHBIE
MOHATHS U aKCHOMBI
TEOPETUYECKON MEXAHUKHU,
3aKOHBI paBHOBECHS U
IepeMeLeHus Tell.
Onpenenarp
PaBHOAEHCTBYIOLLYIO
CXOJALIENCS CUCTEMBI CHUIL.
Onpenenars peakuui cBs3en
U YCUJIMSI B CTEPIXKHIX
KpOHIITEIHA.

peaKHI/Iﬁ CBSI3EH U Ha3bIBACT IIpaBuJjIa

MMOCTPOCHUSA CUIIOBOTO MHOTI'OYT'OJIbHUKA.

[loHnmMaeT OCHOBHBIE MOHATHS,
nepevncisier 1 GopMyIUupyeT 3aKOHBI
paBHOBECHSI U IIEPEMELIEHUS TEIL.
Omnpenensier paBHOAEHCTBYIOILYIO
CXOJALIENCS CUCTEMBI CUIL.
Omnpenensier paBHOAEHCTBYIOIIYIO
cxopsIencs cucteMsl cuil. Onpenenser
peaKkuu CBA3EH U yCUIIHS B CTEPHKHIX
KPOHILUTEITHA © MOMEHT CHJIBI
OTHOCHUTEJILHO TOYKH.
Knaccuunupyer Harpy3ku u BUabl
onop. OnpenensieT peakuuii onop u

3agsTusg Ne 1-7,
TECTOBBLIN U
YCTHBIH OIIpOC,
AK3aMEHAIlHUOHHBIE
BOIIPOCHI U
3aJ1auH.
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OHpe[[eJIHTB MOMCHT CHUJIbI MOMCHTOB 3allICMJICHHU .

OTHOCHUTEJIBHO TOYKH. Hcnonb3yeT nosydeHHbIE 3HAHUS 15
Knaccugpunuposath OIIpEIETICHUS IIOJIOKEHU LIEHTpa
Harpy3Ku U BUJbI OTIOP. TSKECTH INIOCKOTO CEYEHHUS U

OmnpenensiTe peakiuii Omop ¥ | COCTABHOTO CEYCHUSI.
MOMCHTOB 3allIECMJICHUSL.
OrnpenensThb MoJ0KEHHE
IEHTPA TSHKECTH IIOCKOTO
CEUEHHSI U COCTAaBHOTO
CCUCHMS.

1.2 Cucrema KOHTPOJIA U OLIEHKH OCBOCHHUS MPOrPaMMBbl y4eOHOI
AUCUMILTHHBI
1.2.1. ®opMbI IPOMEKYTOYHOM aTTecTAMHU 1O Y /]

Y4yeOHast IMCUMIIHHA DopMBbI IPOMEKYTOUYHON ATTECTALUHN
1 2
OII.10 TeopeTnueckass MEXaHHUKa DK3aMeH

1.2.2. Opranu3anus TeKyuero KOHTPoJisi yCreBaeMOCTH, IPOMEKYTOYHOM
aTTecTAllMH 10 UTOraM OCBOEHUS nMporpammsbl Y /1.
Texymuii KOHTPOJIb 3HAHUI U YMEHHUI OCYIIECTBISETCS MO PE3YIbTaTaM yCTHBIX

OTBETOB 00YYAIOIIETOCS, TECTUPOBAHMUS, BBITIOJIHEHUS TTPAKTHUCCKUX 33/ IaHUM.

NTOroBeIii KOHTPOJIH OCBOCHHS YYEOHOW MHMCITUIUIMHBI OCYIIECTBISIETCS Ha
JK3aMEHE. Y CJIOBHEM JIONMYCKA K DK3aMEHY SIBJISCTCA IMOJIOXKUTEJIbHAS aTTECTalUs 10
JIMCIIMILIAHE.

KpuTtepun oueHuBaHus.
Kpurtepun u mkaisl OlIEHUBAaHMS B PE3yJIbTATE U3YUYECHUS TUCIUIUIMHBI IPU
MIPOBEICHUY TEKYIIETO KOHTPOJISI U TPOMEKYTOYHOM aTTECTALNU:

I xasnbl Kpurepun ouenuBanusi
OLICHUBAHUS
OTJINYHO OO6yuaromuiics [IPaBWJIBHO OTBETWJI HA TEOPETUYECKUE u
IIPaKTUYECKUE Borpochl. [lokazam  oOTiiMYHBIE 3HAaHUA B

paMKax yqe6Horo MaTrepuraJa. Ilokazan oTIMYHBIE YMCHUA U
BJIAAICHUA HAaBBIKAMHW NPUMCHCHHUA IMOJIYYCHHBIX 3HaHUN U YMCHI/Iﬁ
IIpU  BBIIIOJIHCHUH praxcHeHHﬁ, WHBIX 3aJaHUH. OTBeTHI Ha BCE
JAOIIOJIHUTCIILHBIC BOIIPOCHI

Xopomo O6yanOHlHﬁCH C HEOOJBIIMMH HETOYHOCTSIMHM OTBETHJI Ha
TCOPCTUYCCKHUEC BOIIPOCHI, IIOKa3aJl XOpOIHE 3HAHUA B pPaMKax
y‘-ICGHOPO MaTrepuaJia. Brinmonaun C HeOOIbIINMU

HCTOYHOCTAMMU IMPAKTHUYCCKUC 3aTaHUA. ITokazan XOopomue yMCHHUA U
BJIAICHUS HABbIKaMU TMPUMCHCHUSA IOJYYCHHBIX 3HaHUN U yMCHI/Iﬁ
Ipru OBJIAACHUUN y‘ICGHOFO Marepuaia. OtBeTun Ha OOJBIIMHCTBO
AOIIOJIHUTCIIbHBIX BOIIPOCOB




YIOBIIETBOPUTEIBHO OOyyaromuiics ¢ CyIIECTBEHHBIMA HETOYHOCTSIMH OTBETHJI Ha
TeopeTudeckrue Bompochl. Iloka3zan ynOBIETBOPUTEIbHBIE 3HAHUS
B paMKax yueOHoro marepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBIIIOJITHAJI TIPAKTUYCCKHUEC 3aJlaHu. IToxazan YAOBJICTBOPUTCIILHBIC
YMCHHUA u BJIaACHUA HaBbIKaMU IIPUMCHCHHSA IMOJTYUYCHHBIX
3HAHMM M YMEHHUI IpU OBIaJAeHUU ydyeOHOro martepuana. JlomycTui
MHOTO HETOYHOCTEH IIpH OTBCTEC HA JONOJHUTCIIBHBIC BOIIPOCHI

HeynoBIeTBopuTeabHO | OOyyaromuiics Mpu OTBET€ HA TEOPETUYECKHE BOIPOCHl M IpPHU
BBIIIOJIHEHUM MIPAKTUYECKUX 3aJlaHui IIPOAEMOHCTPUPOBAT
HEJOCTATOYHBIM YPOBEHb 3HAHWM M YMEHUU IIPU PELICHUH 337a4 B
paMmkax ydeOHoro Matepuana. [Ipu oTBerax Ha JAOMOJHUTEIbHBIE
BOIIPOCHl OBLIO JIOMYIIEHO MHOXECTBO HEMPABUIBHBIX OTBETOB

2. 3agaHus 11 KOHTPOJISI M OLIEHKH OCBOeHHsI mporpamMmmsbl Y /1.
2.1 3agaHud QUi TeKyIero KOHTPOJIs.
IIpuMeps! pelieHUs NPAKTHYECKUX 3aIaHUH.

IIpakTuyeckoe 3ansaTue Nel
Tema: «Onpenenenre paBHOACHCTBYIOMICH CXOASIICHCS CUCTEMBI CHID».
Hpumep: s 3amaHHON TIIIOCKOM CUCTEMBI CXOAAIIMXCS CUl (pucyHOK 1.4)
ONpEJENIUTh PABHOJACUCTBYIONIYI0O AaHAIUTUYECKHUM U TrpadUyecKuM Ccrocodamu.
BbIABUTB, ypaBHOBEIIEHA JIU CUCTEMA.
Jlano: F, =20H , a, = 45°
F,=30H, a, =0°
F, =42H, a, = 240°
Haiitu: F,, «
Pemenue

l. AHAJTUTHYECKHUI c110C00.
1. ITepecTpanBaemM CHIIBI COTJIACHO 3aJaHHBIX YTJIOB (PUCYHOK 1.2)

4

F1=20H

Pucynox 1.2
2. 3agaeM OCHM KOOpJMHAT Tak, 4TOOBI OJIHA OCh ObLIa MEPHEHIUKYJISIpHA
HEKOTOpbIM cwiaM. Hayano KOOpAWHAT COBMENIaeM C TOYKOW NEPECEUCHUS CUIL.
VYka3bIiBaeM OCTpbI€ yIiibl, 00pa30BaHHBIE CHJIAMU C OCSIMU KOOPIUHAT
3. OnpenensgeM NPOEKIMHA PaBHOICHCTBYIONICH HA 3 TAHHBIE OCU KOOPJIMHAT.
F., =2F, = F,cos45° + F, — F,cos60° = 20-0,707 +30—-42-0,5 = 23,1H



Fyy =ZF,, = F cos45° — F,cos30° = 20-0,707 —42-0,866 = —24,1H

4, OnpenensieM BEIUYMHY PAaBHOJICUCTBYIOIIEH
F, = JF2 +F2 =2312 + (-24,1)> =33,4H
S. Boluncnsiem TaHTeHC yrila HakJIOHAa PaBHOJACHCTBYIOMIEH K OCU aOCUUCC U
omnpeaesnsieM yroi o
F| |-241
tga =| 2 =|——| =|-1,043 =1,043
Fsy 231
FZY 0
a = arctgl——| = arctgl,043 ~ 46
=X
6. OnpenensieM, ypaBHOBelleHa U cucrema. T.k. F, =334H =0, To cucrema
HE ypaBHOBELIECHA
Il. TI'paduyecknii ciocod.
1. Bribupaem macmrta® mocTpoeHHs, UCXOMAsl U3 BEJIMYMHBI 3aJJaHHBIX CHJI.
Jlnist Hatiel 3a1a4yu NpUHUMAaeM MacIiTald u = Si
M
2. OmnpenensieM JIMHBI OTPE3KOB, H300paXKAIOIIUX CHUITBI.
F
oa=I, :—l=§=4cm
7
F
ab =1, :—2:§:6CM
i 5
F
bc =1, =—3=£=8,4CM
5

IIpakTnueckoe 3anaTHE N2,

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

Ipumep: Onpenenuts peakiiuu CTepKHEH, yaepxxuBatomux rpyssl F1=1,2xH u
F,=0,8xH.

&

30°/
40°Y

©
Q

%\\\\\\\&;
-m]

Pemennue.
1. PaccmoTpum paBHOBecHe mapHupa B.
2. OcB00OOX1aeM COeIMHSIONINM CTep>KHU apHup B oT cBs3elt u n3obOpaxaem
NEUCTBYIOIINE HA HETO AKTUBHbBIC CUJIBI U PEaKIIMK CBS3EH.
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3. Boibupaem cucteMy KOOpJIMHAT X-Y U COCTABIISIEM YpaBHEHUS pABHOBECHS JIJIS
CUCTEMBI CUJI, ACHUCTBYIOIINX Ha mWapHup B.
CyMMa npoeKkiuii BceX CHJI Ha OCU X U Y

D> X =—F,-cos30°—R,; -cos4(P — Ry =0 (I)

> Y =—F,+F,-sin30°—R 5 -sin4(° =0 (2)

4. Onpenensiem peakiuu ctepxkaerd Rag v Rec, pemas ypasuenus (1) u (2).

U3 ypaBuenus (2)

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

OTtpuiatenbHOe 3HaYEHUE YKA3bIBAET HA TO, YTO PEAKIIMIO HAJ0 HAIPaBUTh B
IPOTUBOIOJIOKHYIO CTOPOHY.
[loncrasnsem HaiinenHoe 3HaueHue Rag B ypaBHeHue (1) u monydaem

R, =—F,-cos30°—R_; -cos40° =
=—0.8-cos 3P — (—1.24) -cos40°F =0,26xH

R = =—1.24xH

5. IIpoBepsieM MpaBUIBLHOCTH MOMYUYEHHBIX PE3YJIbTATOB, pelias 3a1ady rpaduueck.

[Tomy4yeHHast cUCTEMa CHII HaXOJIUTCS B PABHOBECHH, CJICI0BATEIbLHO, CHIIOBOM
MHOTOYTOJIbHUK, TTOCTPOCHHBIH JIJIS1 TOW CUCTEMBI CHJI, JOJIKCH OBITh 3aMKHYTHIM.
CtpouM CUI0BOM MHOTOYTOJIBHUK

RBC

CuinoBoif MHOTOYTOJIEHUK 3aMKHYT. | paduiaeckoe perieHne moaTBepkiaet
MPaBUJIBHOCTh IEPBOTO PELICHUS.



V

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

IIpakTnueckoe 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,
BO3HMKAIOIINE B CTEPKHAX AB u BC, cunTtast X HEBECOMBIMU.

Pemenue.

Paccmotpum paBHOBecue y3na B, B KOTOpOM cxoaarcsi crepkuu 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.
Crepxuau B4 n BC, mapHUPHO COEJUHEHHBIE B y3JI€ B, OTpaHU4YMBAIOT BO3MOXKHOCTh
JH000r0 €ro JMHEHHOro IMepeMEelleHUs] B BEPTUKAJIBHOM IUIOCKOCTH, T.€. SIBISIOTCS
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 CBS3M 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
PaCTSAHYTHI, T.€. UX PEaKIMU HAIMpaBICHBI OT IIAPHUpA BHYTPb cTepkHeil. Toraa, ecnu
MOCJIe pacyeTa peakiys MOJTYyYUTCs CO 3HAKOM MHUHYC, TO 3TO OyJeT O3HadaTh, YTO 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 NpuUioKeHbl akTUBHas cuiia F u peakuun
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 mpOBEpPKU IIPABUIIBHOCTA HAWJIECHHBIX YCUJIUN B CTEPKHAX CIPOECKTUPYEM
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 mocTaHOBKY 3HAYEHHUI HalJIEHHBIX YCHIIMM B CTEPKHAX (pPa3MEPHOCThH B
KUJIOHBIOTOHAX ) MOJTYYUM

- (-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 m1aHKE, 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 CUJIbI, Ha3bIBAEMOE IJICYOM.

Hpyrue Buseo

IIpu sTOM, IO IIpaBUIly 3HAKOB, HArPY3KH, IIOBOPAYMBAIOIINE CUCTEMY IIPOTUB
X0/1a YaCOBOM CTPEJIKH 3aIUCBHIBAIOTCS MOJIOXKUTEIbHBIMA U HA000POT.

A
F>0
[Ipu 3anucu ypaBHEHU CYMMBI MOMEHTOB:
. Cuiibl yMHOKAIOTCS Ha IUJIEYO;
. PaBHOMEpHO pacnpeneneHHble HAarpy3Kd YMHOXKAKOTCS Ha  JUIMHY

(monmy4aeTcsi paBHOJEUCTBYIOIIAsl CHJIA), MOJYYEHHOE MPOU3BEICHHE YMHOXKAETCS 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  anreOpanvdeckue CyMMBI  MOMEHTOB  CHJI  OTHOCHTEIBHO
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 Fyy OTHOCUTENBHO TOYKM A HMeeT OOpaTHOE HampaBiI€HUE U  CO3/1aeT
MOJIOKUTENIbHBIA MOMEHT.
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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 HYIIIO, I09TOMY MOMEHT 3TOW CWJIOU B TAHHOM CJIy4ae 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 3aKpENUTh B 3TOW TOUKE, OHA OyJIeT BpaIlaThCs MO X0y 4aCOBOM
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
peaKiuu, OYEBUIHO, TAaKKe OYIyT pacnoyiaratbCsi 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/sopromat/teoria/opornye-reakcii
https://isopromat.ru/glossary/opory/zadelka
https://isopromat.ru/sopromat/teoria/izgib
https://isopromat.ru/glossary/balka

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 YaCOBOW CTPEJIKU
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

[TonoxxuTeNnbHBIN 3HAK HAUACHHBIX PEaKIUi MOKAa3bIBAET, YTO MPOU3BOJIHHO

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 KoOpAUHAT Tak, 4TOObI HUYKHUUN U JIEBBIM Kpail GUTYphl COBHAIIH
C HUMHU:

4 6

A

Wz 24

-
W

Jlenum 3a1aHHYIO TUIOCKYI0 (QUTYpy Ha MpsIMOYTONIBHUK (1), TpeyronbHUK (2) u

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

OmnpenensieM KOOPAUHATHI LIGHTPOB TSAKECTH PUTYD:

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 KOOPIAUHATHI LEHTPA TAKECTU CEUEHUS, COCTABICHHOTO U3
npoduiield mpokaTa, Kak mokazaHo Ha puc. 14, a. CeueHue COCTOUT W3 JIBYTaBPOBOM
Oanku Ne 33, mBemnepa Ne 27, nByx yronkoB 90x56x6 MM u nucta cedeHuem 12x180
MM.
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Pemenne:
1. Pa3oObemM cedyeHne B COOTBETCTBUU € MPOQUIISIMU MPOKaTa U 0003HAYMM uXx 1,

2,3,4,5.

Cs.

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

3. BeibepeM cuctemy oceil koopauHaT. OCh y COBMECTUM C OCbIO CUMMETpHUH, a

OCb X HampaBUM TMEPICHIUKYIIPHO OCH Yy W TPOBEAEM uepe3 IEHTP TIKECTH
JIByTaBPOBOW OalKu.

4. BeinuiueM (Gopmyabl 17151 ONpeaeeHUs] KOOPAUHAT LIEHTPA TAKECTH CEUECHHUS

Xc=0, TaK KaK OChb )y COBIIagacT ¢ OCbI0O CUMMETPHUH,

VYuuteiBas, uTo A2 = A3, a TAKKE, 4TO V2 = V3, IOIYUUM:
5.0mnpeaenum Momaad U KOOPJIAUHATHI LIEHTPOB TSXKECTU OTIAEIBHBIX Mpoduiei

IMpOKaTa, UCII0JIb3Yys CCUCHUC.

ok whE

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

As=1,2-18=21,6 c™m?;

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;
y4 = 0, TaK KaK OCbhb X HpOXOJII/IT qepe3 IIGHTp TAXKCCTU JIByTaBpa;

y5 = - (Mg / 2 + Sneral2) = - (33/2 +1,2/2) =- 17,1 em.

[loncraBum nosydeHHbIE 3HaYEHUS B (POPMYITY JJIs ONIpEeNeHUs 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.

YcTHBIE BONPOCHI /1J1sl IPOBEPKH YCBOEHUS MaTepHaJia.

JlaiiTe onpeesieHre aOCOIFOTHO TBEPIOTO TEIa.

JlaiiTe onpeneneHne MaTEpUAITBHON TOYKE.

OOBsicHUTE IOHATHE a0COJIIOTHO TBEPJIOE TETIO.

Kakue B mpupoje ObiBaroT Tena?

OOBsICHATE MPUHITUI OCBOOOKIAEMOCTH OT CBSI3CH.

Yo takoe cmma? OxapakTepu3ynTe 3Ty GU3NIECKYIO BEIMUYNHY U CIHHUILY €

n3mepenus B cucteme CU.

7.
8.

[Iepeuncnure 1 0XapakTepU3yUTE OCHOBHBIE AKCUOMBI CTATHUKHU.
UYT0 Takoe «IKBUBAJIEHTHAS», «PAaBHOACHUCTBYIOLIASN» U «yPaBHOBEIIMBAIOLIASI»

cucremMa cwi?

Q. TeopeMa 0 paBHOBECHHM IIJIOCKOW CUCTEMBI TPEX HEMapaJUIEIbHBIX CUJI U €€
JI0KA3aTeNIbCTBO.
10. B yewm paznuIia Mexay akKTUBHBIMH CHJIaMU (HArpy3KamMu) ¥ PEaKTHBHBIMHU

cunamu (peakuusimu)? Ilepeuncnure u oxapaktepusynre Haubomee
pacrpoCTpaHEHHbIE BUIbI CBS3EH MEXy HECBOOOIHBIMU TEJIAMH.

11.
12.

B dem pa3zHunia Mexay pacnpeieaeHHOW U COCPENOTOUCHHON HAarpy3Kom?
YTo Tako€ «MHTEHCHUBHOCTBY» IUIOCKON CHCTEMBI PACIIPEICIIEHHBIX CUII, U B

KaKux €AnHHUIax OHa I/I3MepﬂeTCH?

13. Yro Takoe «IUIOCKas CUCTEMA CXOJISAIIAXCS CHID?
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14. OOmpscHUTE OMNpeAeNeHHEe  PABHOACHCTBYIOIIEH IIOCKOM CHUCTEMBI CUJI -
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 eAUHUIAX (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 paBHOBECHS INIOCKON CUCTEMBI Tap.

20. Tlepeuncnute BUIbI OAJIOK.

21.  OOBscHUTE COCPEAOTOUYCHHYIO HATPY3KY.

22. ]JlaiiTe moHsATHE pacmpeeiCcHHas: Harpy3Ka.

23. llepeuncnurte BUIBI OTIOP.

24. ChopmMmynupyiTe U TOKaKUTE TEOPEMY O MapajlieIbHOM MEPEHOCE CUIIBI.

25. CdopmynupyiiTe ¥ JOKOXHTE TEOpPEMy O TIPUBEICHUU CHUCTEMBI
POM3BOJIBHO PACIIOIIOKEHHBIX CHJI K JaHHOMY IHeHTpy. UTo Takoe TIJIiaBHBIM
MOMEHT IJIOCKON CUCTEMBI TPOU3BOJILHO PACIIONIOKEHHBIX CHII?

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 TsHDKECTH Telda M ONUIIUTE OCHOBHBIE METOJbI €ro
HAXOXKICHHUS.

29. Yto Ha3BIBAIOT YCTOMYHMBLIM PaBHOBECHEM?

30. OxapakTepuszylTe HEyCTOMUYNBOE PaBHOBECHE.

31. Uro Ha3pIBAIOT 0€3pa3IMYHBIM COCTOSTHUEM?

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 MexaHn4eCcKOTro BO3/ICICTBUS 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 MOAYJISl CHJIBI HA...
A) cHHYC yrila MeKy HallPaBJICHUEM CHJIBI M BBIOPAHHOM OCBIO;

b) kocunyc yria mexay HanpaBiIeHUEM CHIIBI U BHIOPAaHHOM OChIO;
B) tanrenc yriia Mexay HampaBJICHHEM CUJIbI U BEIOPAaHHON 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, TPOTHUBOTMOJIOKHO HAMPABICHHBIE,
napajuieJIbHbIE U HE JIeXkKaIIUe Ha OJHOU MPSIMOU CHUIIBL;

B) nBe cuibl, nexaiiye B OJHOU IIOCKOCTH;

I') n1Be cuibl, MPOTUBOMOJIOAKHO HANIPaBJIEHHbIE, MTapaJUIeNIbHbIE IPYT APYTY.
8.MomMeHTOM napbl CUJ HA3BIBAIOT. ..

A) pou3sBeicHUEe MOYJISl CUJIBI HA TIEYO Taphbl;

b) npousBeaeHne MoayJis OMHOM U3 CUJI HA ILJICUO MaphI;

B) npousBenenue MOy OTHOM U3 CHIT HA PACCTOSIHUE,

I') npousBeneHne CUITbI HA PACCTOSIHUE.

9. MoMeHT nmapbl CWJI U3MepsieTcsl B CJAeAYIOMNX 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 skBuBalieHTHast JaHHOW CUCTEME;

I') paBHO#elcTBYIOIIAs CUIA.

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

b) korna paccrostHue 10 TOYKH PaBHO HYJIIO;

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') korga ypaBHOBEHIMBAarONIasl CUJIa 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 mpensaTCTBYeT ABMKCHHIO IPYTOro TEJa;
I') crena.

I') pactskenue u caBUr.

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

. JlaitiTe onpeneneHre MaTeprualbHON TOUKH.
. O0BsCHUTE, YEM XapaKTEPHU3yeTCs MaTepHAIbHAS TOYKA.
. Oxapakrepu3zyiiTe aOCOIIOTHO TBEPJOE TEIIO.
. [lepeuncnure CBOMCTBA TBEPIOTO TENA, OXAPAKTEPUIYUTE UX.
. Chopmynupyiite u rpapuuecku n3oopaszute 1-10 U 2-10 aKCHOMBI CTaTHKH.
. Chopmynupyiite u rpapudecku n300pasure 3-10 U 4-10 aKCHOMBI CTATHUKH.
. [aiite onpeeneHue MOHATUIO CUla, U300pa3uTe rpadUuecKy U YKaKUTE €IMHUIIBI
WU3MEPEHUS CUIIBI.

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

9. OxapakTepusyiTe SKBUBAJICHTHBIE CUCTEMBI CUJI, U300pa3uTe rpauuecKH.

10. [JaiiTe moHATHE PaBHOJAECUCTBYIOLIEH CHJIE.

11. [JaiiTe noHATHE YPaBHOBEIIMBAIOIIEH CUJIE.

12. Tlepeunciute BUIbI CBsA3EH, H300pa3uTe rpauuecKu.

13. Oxapakrepu3yiTe peakiuu CBsA3€H.

14. OObscHUTE ompeiesieHre HAIIPaBICHUS PEeaKIui CBsI3e OCHOBHBIX TUIIOB.

15. OxapakTepusyiTe MIOCKYI0 CUCTEMY CXOJAIIUXCS CUII, U300pa3uTe rpaduueck.
16. [JaiiTe onpeneneHnue CUI0BOrO0 MHOIOYT'OJIBHHKA.

17. IlepeuncianTe arOpUT™M MOCTPOEHUSI CUIIOBOIO MHOTOYTOJIbHHUKA.

18. 3anumuTe reoMETPUYECKOE YCIOBUE PABHOBECUS CUCTEMBI.

19. OnummTte NpoeKuIo CUIbl HA OCH KOOPIMHAT.

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

21. OOBsICHUTE aHATUTUYECKOE ONPEIEICHUE PAaBHOAEHCTBYIOUIEH CUCTEMBI.

22. JlaiiTe onpeieIeHUE mapbl CUII U €€ XapaKTePUCTUKAM.

23. OnumuTe MOMEHT Naphbl CUJI, 3aUIINTE GOPMYITY ISl ONpe/ieNIieHUsI MOMEHTA,
€AMHUIIBI U3MEPEHHUS.

24. OObsICHUTE PKBUBAJIEHTHOCTD Iap CHJL.

25. 3anumure TeopeMbl 00 SKBUBAJICHTHOCTHU Map CHUIL

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

27. JlaiiTe onpeieIeHue MOMEHTY CHJIbl OTHOCUTEIFHO TOYKHU, HATTUIITUTE POPMYITY IJIs
BBIUMCIICHUS MOMEHTA.

28. Pacckaxkute 0 TNIOCKOM CUCTEME TIPOU3BOJILHO PACTIONOKEHHBIX CHIL

29. O0BsicHUTE TPUBEICHHE TTIOCKON CUCTEMBI CUJI K LIEHTPY.

30. OOBsAcHUTE IpUBEEHUE K TJIABHOMY BEKTOPY B TUIOCKOM CHCTEME IMPOU3BOJIHHO
PacCITOI0KEHHBIX CHJI, M300pa3uTe rpad)MuecKy.

31. O0bsicHUTE MPUBEICHNE K TJITABHOMY MOMEHTY B TUIOCKOM CHCTEME MPOU3BOIHHO
PacCIIOIOKEHHBIX CHJI, M300pa3uTe rpad)MuecKy.

32. OOBsiCHUTE PaBHOBECHE MJIOCKON CUCTEMBI CHJL.

33. Ilepeuncnute u 3anumUTe GOPMBI YPAaBHEHHSI PABHOBECHS.

34. JlaifTe onpeneneHre MOHATHIO Oayika, IEPEUNCIUTE BUIBI OAJIOK.

35. Ilepeuncnute K1acCUPUKAIMIO HATPY30K U OXAPAKTEPU3YHUTE UX.

36. IlepeuncaunTe BUABI ONIOP, N300pa3uTe rpadUUECKH.

37. OnuiuTe NPOCTPAHCTBEHHYIO CUCTEMY CHJI, H300pazute rpaduiyeck.

38. O0bsACHUTE paBHOBECHUE MPOCTPAHCTBEHHON CUCTEMBI CHUII.

39. OxapakTepusyiTe MPOCTPAHCTBEHHYIO CUCTEMY CXOASIINXCS CHJI, U300pa3nuTe
rpadugeck.

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

41. JlaiiTe onpeeieHNe UEHTPY TAKECTH TEa.

42. OxapakTepu3ynTe KOOPAUHATHI IIEHTPA MaPaUICITbHBIX CHIL.

43. Ilepeuncaute METOJIbI ONIPEAEIICHUS LIEHTPA TAXKECTH PUTYP.

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

buryp.
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45. 3anumure GopMyIbl s ONpeaeaeHUs LIEHTPa TAKECTU (PUTyp, UMEIOLUX OCh
CUMMETPHH.

46. O0BsICHUTE IOHATHE YCTOMYHUBOCTH PABHOBECHSI.

47. OxapakTepu3yiTe HEYCTOMYMBOE U O€3pa3IMuHOE PABHOBECUE TBEPIOTO TENa.

48. OOBsSICHUTE yCIIOBHE PaBHOBECHSI TBEPIOTO Tejla, UMEIOIIETO HEMOBIKHYIO TOUKY.
49. OOBsICHUTE yCIIOBHE PaBHOBECHSI TBEPAOTO Tejla, UMEIOIIETO OCh BpaAIlEHUS.

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

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 u HaxouTCs B COCTOSIHUM paBHOBECHS.

e [z

Omnpenenuts peakuuio TuOKol cBsa3u 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 cua paBeH M=100uM, mieuo mapel =0,2m. Omnpenenutsb
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 3a1aHHYIO TTapy 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. Haiinure MOMEHT ypaBHOBEIIMBAIOIICH Mapbl CHUIL.

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 ypaBHOBEIIMBAIOIIEH Maphl CUIT

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
paBHOBecus. OnpeaenuTh CUTy HaTSHKEHUS THOKOM CBSI3H (HUTH).

G
Vsl MCIKAY 3JICMCHTAMHU PACTAXKKH IIPCACTABIICHBEI HA CXCMC.

Macca rpyza m = 10 kr.
YckopeHue cBOOOJHOTO NajeHus ( MPUHATH paBHBIM 10 M/cex?.

22



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 oTHocHuTelbHO 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, muieqo 6 M. 3aMeHUTP 3aIaHHYIO ITapy CHJI
SKBUBAJIEHTHOW Mapou CuJl ¢ mmiedoM 1,5 M.
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3. PexoMeHayeMasi TUTEpPaTypa U MHbIE HCTOYHUKHU
3.1. OcHOBHbIC HCTOYHHUKH:
1. A. M. byceirun, «OcHOBBI TeopeTHUeCKOM MexaHukm» - M.: KrnoPyc, 2020.

2. Bepeuna JL.U., KpacuoB M.M. Texuuueckas mexanuka - M.: OUIL]
«Axamemus», 2021.

3. OnoduHckas B.[1. TexHnyeckas mMexaHuka. Kypc nekuum ¢
BapuaHTaMm NpakTUYECKNUX U TEXHUYECKNX 3agaHuin. — M.: dopym «NHppa-M»,
2020.

3.2. DJIeKTPOHHBIE PeCYpPCHhI:

1. MHpopMauMOHHBIN pecypc no gucumninHe « TeopeTudeckas MexaHUKa

MexaHuka». Popma goctyna: http://www.ostemex.ru/.

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