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1. ITosicHUTE/IbHAS 3aMUCKA

®OC mnpenHazHadeH [JIsi KOHTPOJS M OIEHKH 00pa3oBaTeNbHbIX
JOCTHXKEHUM OOyYaronIuxcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOM AMCIUILIMHBI
OI1.02 Texaudeckass MEXaHUKA.

Ha ocBoenue mnporpaMmmbl Yy4eOHOW JIMCHUIJIMHBI OI1.02
TexHuueckass MeXaHUKa OTBENEHO MAKCUMaJIbHOM y4eOHOW Harpy3ku Ha
cryaeHta 136 4acoB, B TOM 4HCIIE:

- 00s13aTeILHOM ayIUTOPHON y4eOHOM Harpy3Kku cTyaeHTa 82 4acos;

- CAaMOCTOSITEIFHOM pabOThI CTyIeHTa 42 4acoB.

®OC BKIIIOYAIOT B Cce0s KOHTPOJIbHBIE MaTepuaibl I MPOBEICHUS
OmnepaTUBHOTO (MOYPOYHOro), pyOekHoro (Mo pazjaeliaM U YKPYHHEHHBIM
T€MaM) U UTOTOBOT'O KOHTPOJIA M0 3aBEPIICHUIO U3YYCHUS JUCIUTUIUHBI.

DOC npedycmampusaem cieoyroujue 6UObl KOHMPOJIA:

- YCTHBIN OIPOC;

- MUCbMEHHBIE PabOTHI;

- KOHTPOJIb C TTIOMOIIBI0 TEXHUYECKUX CPEJICTB U MHPOPMAITMOHHBIX
CUCTEM.

DOC npeononazaom ciedyrouwgue opmvt KOHMPOJA:

- coOeceloBanueE,

- TECTUPOBaHMUE,

- KOHTPOJIbHBIE PAOOTHI,

- nabopaTopHasi, MpakTu4yecKas,

- pebepatsl ¥ MHBIC TBOPYCCKHE PAOOTHI,

- DK3aMEH.

Ntorosoit ¢hopmoit KOHTPOJISL MO 3aBEPIICHUIO U3YUYEHUS TUCIUTUTMHBI
OI1.02 Texnuueckasi MexaHHKa, COTJIACHO yU4eOHOTO TIJIaHa, SIBJISETCS DK3aMEH B
4-M cemecTpe.

@OC pa3paboTaHbl HA OCHOBaHUHU:
- ®T'OC CIIO no cneunansroctu 23.02.06 Texnuueckast sKCIUTyaTaIUs

MOABHUIKHOT'O COCTaBa »KCJIC3HBIX JOPOT



- yueOHoro miana 23.02.06 TexHuyeckas SKCIUTyaTalusi MOABHKHOTO
COCTaBa EJIE3HbIX JOpOr, 0a30BbIil YpPOBEHb NOJTOTOBKHY,;

- paboueii mporpamMmel o aucuuiuinie OI1.02 TexHuyeckas MEXaHUKA,;

B pe3ynbTaTe 0CBOCHUS TUCUUIIMHBI 00YYaIOIUNACA J0JIKEH YMETh:

VY1- ucnonp30BaTh METOABI NPOBEPOUYHBIX PACYETOB HA IPOYHOCTH,
NeHCTBUI U3ruba v KpydeHus;

VY2 - BeIOMpATH cr10co0 nepeaadyn BpauaTeIbHOr0O MOMEHTA.

B pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI O0YYaIOUIUiiCs J0JIKeH 3HATh!

31 - OCHOBHBIE TIOJIO)KEHHMSI M AKCUOMBI CTaTUKH, KUHEMAaTHUKH,

JUHAMHKHU 1 IIGTEUIGﬁ MallliH.



2. Pe3y.]ILTaTI>I OCBOCHUA NUCHUIIJIUHBI, MOAJCKAINUE IIPOBEPKE

O0bém Bpemenn,

Bua u Ne 3aganus

Howmepa pa3nesion OTBE¢HHOI0 HA U3yYeHHe st
Pe3yabTarbl 00yueHus .. |(maxkcumanvnas nazpyska)| onepaTuBHOrO.
OcHoBHBIE T0KA3aTeIH OLECHKHU (Tem) mo padouei
(0CBOEHHBbIE YMEHMSI, YCBOEHHbIE e3VILTATOR o PYOeKHOTO U
sHanus) / Komnerenuun pesy nporpamme 1achbl 0 HUTOrOBOTO
KOHTPOJIA
Ymemns: -IIpumensieT meron cedeHui npu
Y 1 - WUCImoas30BaTh MeTOI[BIpvaeTe Ha pacCTsKCHUC U CXKATUC,
- UCIOJIb3YET YCIIOBUE MPOYHOCTHU
IIPOBCPOUYHBIX pacy€ToB Halnyis oeHKH paboThl KOHCTPYKIUH.
MPOYHOCTh, JACUCTBUI uU3rHuda Y} [TpumensieT METoJ cedenuii pu
€IICHUH 33/]1a4 Ha CPe3 U CMSTHE;
KPYUYCHMUS; P A p ’
-OIIpeieNsieT KacaTeabHble T3:
HAIIPSKEHUS Cpe3a U HOPMaJIbHbIE 1.1.1-1.1.5
HATIPSKEHUST CMATHSI B DJIEMEHTaxX 1.21-1.2.17
[(OHCTPYKIIH, T1.1—1.8; 1.3.1-1.3.27;
F-IIPUMEHSIET YCIOBHUE TPOYHOCTH Ha T21-28 188 86.2% i
. A-2. 2% 2.1.1-2.1.12
3rnamo. Cpe3 U CMSATHUE TSl OTIpeACTICHUS T31 32 34,35 0120 16’
3 1 - OCHOBHBIE MOJIOKEHUS U KOJTMYCCTBA 3JICMCHTOB KPCINICHUS H T T Ee T o
X T€OMETPUYECKUX MapaMeTPOB; 113:
AKCHOMBI CTaTUKH, KHHEMATUKH, | apajnmsupyer pesysibTaThl pacueTOB [1P1—I1P9;
JTP-1.

ITMHAMHWKH U JeTajaeil MallliH.

[Komnemenyuu:
OK1-9
MK 1.1-1.2,2.3,3.2

Ha Cpe3 U CMSTHUE;
FBBITTOJTHSIET PACUET HA CPE3 U CMATHE
00JITOBBIX U 3aKJIEITOYHBIX
COCTUHEHU.

-l IpumensieT meTon ceyeHuit npu
PELLICHNUH 3a7a4 Ha KPY4YCHHUE;
-COCTaBIISICT YPABHEHHUE PABHOBECHS
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1151 OTIpeieNIeHUs] KPYTAIIETro
MOMEHTA;

-OIpeiessieT FTeOMETPUUECKHE

X apAKTEPUCTUKU CEUCHUS OAJIKU TIPpU
Kpy4YEHUH;

-OIIpE/IEISET KacaTeIbHble
HATPSDKEHUS. U YTJIbl 3aKPYYUBAHUS
[IpU KPYUCHUU;

F-IIPUMEHSIET YCIOBHE TPOYHOCTH U
PKECTKOCTH JJIs1 OTIpEeieNICHUs
[TapaMeTpOB CEUCHUS Baja;
-AHAJIM3UPYET pe3ysIbTaThl pacyeTOB
Ha KpY4YCHHUE.

-l [puMeHsieT METO | CEYeHUN NPU
peLLIEHUH 3a1a4 Ha U3TU0;
-COCTaBJISIET YpaBHEHHUE PAaBHOBECHUS
11T OTIpEICIICHUs M3THOAIOIIETO
MOMEHTA U TIOTIEPEYHON CUJTBI B
CeUCHUSIX OallKu;

-OTIpEICIISIET TeOMETPHUECKUE

X apAKTEPUCTUKH CeYSHHsI OaIKu TpU
3ruoe;

F-IIOHMMAET, KaKhe HANPSKEHUs
BO3HHMKAIOT B CEUCHUAX OQJIKU TIPH
3ruoe;

-BBITIONTHSICT TPOBEPOYHBIN U
IPOEKTUPOBOYHBIN pacyeT OaloK,
paboTaromux Ha U3ruo;
-FaHAIM3UPYET PE3YNbTAThl PACUETOB
Ha 13ruo.

-CBOOOZHO oOmepupyeT OCHOBHBIMH

7




[IOHATUAMM CTAaTHKH: MaTepuaibHas
TOYKa, aOCOJIIOTHO TBEPIOE Telo,
cuia, paBHOBecCHE,
PAaBHOJEWUCTBYIOIIAs,, CUCTEMA CHI,
MOMEHT  Mapbl, MOMEHT  CHJIbI
OTHOCUTCJIBHO TOYKH,

FOIpeieNIieT MPOEKIUH CHWJI Ha OCH
KOOpAWHAT;

-COCTaBJIsIET ypaBHEHUs pPaBHOBECHUS
MIOCKOW CHCTEMBI CXOOAIIUnXCA CHII U
[IPOM3BOJIHO PACHOJIOKEHHBIX CHJI;
-OIpeIeIIsieT PeaKIiy Orop OajokK;

- ompejessieT IOJOXEHHE IIeHTpa
[TSIOKCCTHU CJIOKHBIX CequI/If/'I,
COCTOSLINX u3 IIPOCTHIX
reoMeTpuuecKkux Guryp um npoduien
[IpoKaTa.

-CBOOOHO oOmepupyeT OCHOBHBIMU
IMOHATHUAMN KHMHEMAaTUKHU.
TpaeKkTopHsi, MyTb,  PacCTOSHUE,
CKOPOCTh, YCKOpEHHE, HOPMAIILHOE U
KacaTeJIbHOE YCKOPEHHE.
-Onpenensier KHUHEMAaTHYECKUE
apamMeTphbl o YpaBHEHHSIM
VIBMKCEHHUSI W 110 KHHEMAaTHYECKHUM
rpagykaM TpU MOCTYNATEIbHOM U
BpaIaTeIbHOM JIBUKCHUU.
-CBOOOJTHO oOmEepUpyeT OCHOBHBIMHU

[IOHATUSAMHA JUHAMUKHU: cuiia
MHEPIINY, pabora, MOIITHOCTb,
KO2(PUITUEHT TT0JIE3HOTO JIEHCTBHS.

-Peraer 3a/1a4uu JTMHAMUKH,

MICTIOJIb3YsI OCHOBHOM 3aKOH.




-CocraBisieT ypaBHeHHe JlamamoOepa.
-Omnpenenser pabOTy W MOIIHOCTH
pu MPSIMOJIMHEHHOM u
KPUBOJIMHEHHOM JIBHYKECHUH.

-Paznuuaer  coequHeHus — eraneu
MallliH Pa3beMHbIE U HEPa3bEMHBIE:
CBapHbIE, 3aKJEIOYHBIE, KIIEEBBIE,
COCMHEHUSI C HATAIOM, pe3bOOBbIE,
[IINTOHOYHBIE, [ITULEBHIC;
-XapakTepu3yeT  JIOCTOMHCTBA U
HCIOCTAaTKHU COCIMHCHHUMH,
MaTepuasabl, MPUHLUI HOJY4YECHUs
COCIMHEHU .

-XapakTepu3yeT Balbl U OCH, HX
OTINYHE, KOHCTPYKIUIO, MaTepUaIIbl.
-[Tonnmaer HIPUHIUI paboThI
[10/IITUITHUKOB CKOJIbKEHUS u
[TOIITUITHUKOB Ka4eHHUS;
-XapakTEepU3yeT  JIOCTOMHCTBA WU
HE0CTaTKU MOIIINITHUKOB
CKOJIbKEHUS " MOJAINITHUKOB
KaueHUs,, KOHCTPYKIIMIO, MaTepHUaIbl,
BU/IbI PA3PYILICHUN.

-[loHnMaeT Ha3HayeHWEe W TMPUHIUI
paboThl My(DT;

- Kiaccuuuupyer My(QThl.

Y2 - BbIOWpaTh CcHocoO

rnepeiadn

MOMCHTA.

BpaIiaTeIbHOIO

-Paznuyaer nepefayu:
(bpUKIIMOHHYIO, 3y0Ouaryslo,
BUHTOBYIO, YEPBSYHYIO, PEMEHHYIO,
[ICTTHYO;
FITOHIMAET TIPUHITHTT paboThI
fepenad;

13.3

28

13.8%

113:
[1P-10, 11;
JIP-2,
JIP-3




FIEPEUHCIIACT JTOCTOMHCTBA "
HEeI0OCTAaTKHU Tepeiay;

-XapakTepu3yeT MaTepHabl repeaad,
Komnemenyuu: BU/Ibl PA3PYILIECHUH.

OK1-9

MK 1.1-1.2, 2.3, 3.2
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3. Teoperuueckue 3apanusn (T3)

3.1 Texker 3a1aHU:

Tema 1.1

Ne

Bompoc BapuaHTsl 0TBETOB

IIpaBHJIbHBIC OTBETHI

[TpocTeie mo 16amty

111 A)...mepa OCHOBHOE MOHSATHE

MEXaHUYECKOTO «CTtatuku» cuna — 310
B3aUMOJICUCTBUS Mepa MEXaHHUYECKOTro
MaTepUaIbHBIX TEJ, | B3aUMOJCUCTBUS
XapaKTepU3yIOIIascs | MaTepUAIbHBIX TEll,
HaIlpaBJICHUEM, XapaKTEPHU3YIOIIasICs
BEJIMYMHOMN Y TOYKOW | HAIIPABJICHUEM,
IIPUJIOKEHUS. BEJINYMHOU U TOUKOMN
b)...ckanspnHas IPUIOKEHUS.
BEITMYMHA,

OCHOBHOE€ IIOHSITHE OTPEIENOMAsCS

«Cratuxkm» cuna — 3710... TONBKO MOZTYJIEM 1
HE UMEIoIIas
HaIpaBJICHUS B
MPOCTPAHCTBE.
B)...Mepa
MEXaHUYECKOTO
B3aUMOJECHUCTBUSA
MaTepHaTbHBIX TEI,
XapaKTepU3yoIasics
HaIpaBJICHUEM U
BEJIMYMHOM.

1.1.2 A)...cxasp, PaBHOzeCcTBYIOIIAS
SIBJISTFOTITMIICS CUCTEMBI CHII B
OTPE3KOM MEXIY CUJIOBOM
MEPBBIM H MHOTOYTOJIbHUKE
. MOCJICTHUM N300pakaeTcs Kak

PasnozercTBytomas BEKTOPOM. BEKTOP, HAIIPABJICHHBII

CHUCTEMBI CHJT B CHIIOBOM B)...BekTOp, W3 Ha4aja nepBoro

MHOTOYTOJIbHHKC HanpaBJICHHBIN 13 CKJIa/IBIBAEMOTO

H300paKaeTes Kax... Hayasa nepBoro BEKTOpA B KOHEI]
CKJIJ[bIBAEMOTO MOCJIETHETO.
BEKTOpa B KOHEII
MOCJIEJTHETO.
B)...BexTop,

HaHpaBHCHHBIﬁ n3
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KOHIIA MTOCJIETHETO
CKJIJ[bIBAEMOTO

BEKTOpa B HA4YaJIo

MIEPBOTO

1.1.3 | PaBHOAeHCTBYIOMIAS A)... HEcKoJIbKO cwil, | PaBHOAEMCTBYIOMIAS
CUCTEMBbI CXOJISIIINXCS CUJT | SKBUBAJIEHTHBIX CHUCTEMBI CXOISIINXCS
3TO... 3aIaHHOM cUCTEME CHJI 3TO OJ[HA CHUJIA,

CHUJL. OKa3bIBaIOIIas HA TEJIO
b)... onna cuia, TaKoe e

paBHas MO BEJIMYMHE | MEXaHUYECKOE

CyMME BEJIMYUH JNEUCTBUE, YTO U
3aIaHHBIX CHUJL. 3aJlaHHasl CHCTEMA CUJI
B)... ogna cuia,

OKa3bIBAIOIIAs Ha

TEJIO TAKOE KeE

MEXaHHYECKOE

JICUCTBHUE, YTO U

3a/IaHHAasl CUCTEMa

CHJI.

1.1.4 | Kakue peakuuu Bo3HUKAIOT | A) Rax, Mr B xectkon 3aneinke
B JKECTKOM 3aJICJIKE b) Rax Ray BO3HUKAIOT PEAKIAN
(3amemsieHun)? B) Rax, Ray, Mr Rax, Ray , Mr

1.1.5 A)RAx, Ray B mapaupHO —

Kakune peakuuy BO3HUKAIOT HETOIBIKHO OTOpe
B LIAPHUPHO — B)Rax Ray, MR BO3HUKAIOT PEakiuu Ray,
HEMOIBMYKHOU ornope? R
B)R Ay Ay
Tema 1.2
Ne ‘ Bonpoc ‘ BapuaHTbI 0TBETOB ‘ IIpaBuibHbIE OTBETHI
[Tpocteie o 16ammy

1.2.1 | Kako#i BEKTOp CHUJIIOBOTO A) F3 PaBHOI€MICTBYIOIIEH
MHOT'OYT'OJIbHUKA SIBJIICTCS CUJION SIBJISIETCSI BEKTOP
PaBHOIEHCTBYIOLIEH b) F Fi
CHUJION? B) Fu

M F1

1.2.2 | Kakoii BEKTOp CHIIOBOTO A) F3 PaBHopelicTBYIOMIEH
MHOTOyToJbHUKa siBisieTCcs | b) F» CUJION ABJISIETCS
PaBHOJCHUCTBYIOLIEN B) Fs4 BeKTOp F»
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CHIom? =
F

')k

1.2.3 | Kakoii BEeKTOp CHIIOBOTO A)F; PaBHopelicTByIOMICH
MHOTOyToNbHUKA sBisAeTCS | B) F? CUJION ABJISIETCS
PaBHOJEHUCTBYIOLIEN B) k1 BEKTOp F4
CUIION? ') Fs4

1.2.4 | Kakoii BEKTOp CHIIOBOTO A)Fq4 PaBHOneMCTBYIOIIEH
MHOTOyTONbHUKA siBiIAeTCS | B) F? CUJION SABJISIETCS
PaBHOJIEVCTBYIOIIEN B) F3 BeKTOp F4
CuIoit? F Ik

F3 F4

1.2.5 | Kakoii BeKTOp CHIIOBOTO A)F PaBHOneMCTBYIOIIEH
MHOTOYyTObHUKA siBisgeTcst | b) F CUJION ABIIACTCA
pPaBHOJCHCTBYIOIIEH B) F3 BeKTOp F4
CHUIION? F I Fy

Fl

1.2.6 | YpaBHeHUs paBHOBECHUS A)a YpaBHeHus
IJIOCKOUW CUCTEMBI b) 6 paBHOBECHS IIOCKOM
CXOISUINXCS CHIT UMEIOT B)c CHUCTEMBI CXOASIIUXCS
BU/I: CUJI UMEIOT BU/I:

2 >F,=0 {Eﬁxzo
>M., (Fi) =0 Fy =0
6) EFiX =0
F, =0
o) d>M, (lf =0
D> M, (Fi)=0

1.2.7 | T'eomerpuueckoe ycnoBue | A) Jlas paBHOBecus | ['eomerpuieckoe

pPaBHOBECHUS CUCTEMBI CUCTEMBI YCIIOBUE€  PaBHOBECHUS
CXOJAIIUXCS CHJI | CUCTEMBI CXOJISIIIUXCS
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CXOOAIIMUXCs CUII:

HEO0XO0IMMO u
JIOCTaTOYHO, YTOOBI
CHJIOBOM
MHOTOYTOJIBHUK OBLI
3aMKHYT.

b) Jlns paBHOBecus
CHUCTEMBI
CXOJISATITUXCS CHT
HE00XO0MMO u
JIOCTATOYHO, YTOOBI
MOCIIETHUM ~ BEKTOP
ObLT1 HampaBJIeH W3
Hayaia MIEePBOTO
CKJIAJ[bIBAEMOTO
BEKTOpa B  KOHeIl
MOCJIETHETO.

B) Jlns paBHOBecus
CUCTEMBI

CXOISIIUXCS CHUI
HEO0X0IUMO u
JIOCTATOYHO, YTOOBI
anreOpanueckas

CyMMa BCEX CHI
paBHsIACH HYJIIO.

cuii: Jlns paBHOBecHs
CHUCTEMBI CXOJSAIIUXCS
CHJII HEOOXOOWMO H
JIOCTaTOYHO, YTOOBI
CHJIOBOM

MHOTOYTOJIbHUK ~ OBLI
3aMKHYT.

1.2.8

Kakoii cunoson
MHOTOYTOJIBHUK
COOTBETCTBYET
YPaBHOBEILICHHON CUCTEME
cun?

A)a
b) 6
B)c

YpaBHOBEIIEHHOMN
CHUCTEME CUJI
COOTBETCTBYET
CHJIOBOU
MHOT'OYT'OJIbHUK a)
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1.2.9 Kaxkoii cunoBoit A)a YpaBHOBEIIEHHON
MHOT'OYT'OJIbHUK b) 6 CUCTEeME CHUJI
COOTBETCTBYET B)c COOTBETCTBYET
YpaBHOBEIICHHON CUCTEME CUJIOBOM
cui? F, MHOTOYTOJIbHUK C)

a)
0)
c)

1.2.10 | Kakoii cunoBoi A)a YpaBHOBEIIEHHOM
MHOTOYT'OJIbHUK b) 6 CUCTEME CUI
COOTBETCTBYET B)c COOTBETCTBYET
YpaBHOBEIICHHON CUCTEME CUJIOBOM
cui? _ MHOTOYTOJIbHUK C)

I:l
a)

1.2.11 | Kakoii cunoBoi A)a YpaBHOBEIIEHHOU
MHOT'OYTOJIbHUK b) 6 CHUCTEME CUII
COOTBETCTBYET B)c COOTBETCTBYET

CHJIOBOU

YPaBHOBEILIECHHOW CUCTEME
cun? F

MHOTOYTOJIbHUK 0)
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1.2.12 | OnpenenuThb MPOESKIIUIO A) F=+F [Ipoekmust cunbl F Ha
cuibl F Ha och X b) Fx=—F och X paBHa F=0
y B)F=1
_ INF=0
F
R
| >
1.2.13 | Onpenenuth TPOEKIHUIO A) R=F- cos 30° [Ipoekuus cuiel F Ha
cuibl F Ha och X b) Fx=F- cos60° ocb X paBHa F=F
y E B) Fx=F- sin 30° cos30°
60° I') Fx=F- c0s30°
X
| >
1.2.14 | Onpenenuth IPOEKIUIO A) Fy=F- c0s55° [Ipoekuus cunbl F Ha
cwibl FHa ock X 4y b) Fx= —F- cos55° ocb X paBHa F= —F
F x> B) R, = —F- c0s55° | C0S55°
X I') Fy=F- sin 55°
1.2.15 | OnpenenuTs NPOEKIIUIO A) Fy=—F- sin 65° [Ipoekiusa cunel F Ha
cuiisl F Ha och ¥V b) Fy, = —F- cos25° ocb Y paHa F,= —F
y B) F,= —F- c0s65° C0S65°
- X IT)F,=+F- cos65°
E
1.2.16 | Onpenenuth TPOEKINIO A) Fe=+F [Tpoekuust cunel F Ha
cuibl F Ha och X b) F=—F och X paBHa Fx=0
y B)F+=1
_ INF=0
F
S
| >
1.2.17 | OnpenenuTs NPOEKLIUIO A) F=+F [Tpoexkuust cunsl F Ha
cuibl F Ha och X b) F,=—F ochb X paBHa F=—F
B)F=0
NF=1

Ty
E
— >
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Tema 1.3

Ne ‘ Bomnpoc ‘ BapuaHTbl 0TBETOB ‘ IIpaBuJIbHbIE OTBEThI

[Ipocteie no 1 6amny

1.3.1 | Onpenenuts MoMeHT Tiapsl | A) M=F-a MomMeHT mapsl  cui
CHIL. b) M =FB paBeH
B)M=-Fc M =FB
1.3.2 | Ompenenuts MOMeHT napel | A) M= —F-f MomeHnT mapel  cui
CHIL. b) M= F-d paBeH
B) M=F-c M=F-c
1.3.3 | Onpenenuts MoMeHT mapsl | A) M =—F-h MomeHT mapel  cun
CHIL. b) M =-Fk paBeH
B)M =+F-¢ M =-F-h
1.3.4 | Onpenenuth MOMeHT Tiapel | A) M= F-h MomMeHT mapel  cui
CUJL. b) M=-F«x paBeH
E_|B)YM=-Fc M=-F-c
_ F
1.3.5 | Onpenenuth MOMEHT Tapsl | A) M= F-h MoMeHT mapbl  CUJ
b) M=F-{ paBeH
B) M=F-a M=F-a
1.3.6 | Onpenenuth MoMeHT cuiibl | A) Ma( F )=F-a Moment  cumbel  F
F oTHOCHTENBHO TOUKH A B) MA( F)=-FB OTHOCHUTENFHO  TOYKH
E B) Ma( F)=-Fh A paBeH
B Ma( F)=—=Fh
a
A
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1.3.7 | Onpenenutb MoMeHT cuiibl | A) Ma( F)=—-F-a Momentr  cunbel F
F oTHOCHTEIBHO TOUKH A B) Ma( F)=+FB OTHOCHUTEJILHO  TOYKH
B) Ma( F)=-F-c A paBeH
Ma( F)=-Fa
1.3.8 | Onpenenuth MoMeHT cuiibl | A) Mg( F)=—Fh Moment  cunel F
F oTHOCHTEIBHO TOUKH B b) Mg( F)=-FB OTHOCHTEILHO  TOYKH
B) Mg( F)=-Fa A paBeH
_ B Mg( F)=-FB
E B
a
1.3.9 | Onpenenuth MoMeHT cuiibl | A) Ma( F)=+F-h Moment  cumel  F
F oTHOCHTENNBHO TOYKH A B) Ma( F)=+FB OTHOCHUTEILHO  TOYKH
B) Ma( F)=+F-a A paBeH
A ~ MA( E): +F-a
3 F
1.3.10 | Onpenenuts MOMeHT cuitbl | A) Mc( F )= +F-a Moment  cumel  F
F orHOCHTENBHO TOYKM C b) Mc( F)=+Fd OTHOCHUTEIIBHO  TOYKH
. d B) Mc( F)=+FB A paBeH
_  C Mc( F)=+FB
F
a
1.3.11 Ecnu npu npuBeaeHun
fro MOMHO Ckasatk 0 IA)3anaHHasi cucTeMa Eﬂg;ﬁgﬂiﬁ?eh&e
TLIOCKOM CHCTCME CHJT HE YPaBHOBEIIICHA. P
HPOU3BOITBHO PACIIOIOKEHHBIX CHIT K
PACIIONIOKEHHBIX CHJL, eCliM  |b)3anannas cucrema | 1oROTOPOMY HCHTPY
IIpY IIPUBEJICHHH €€ K cu ypaBHOBelneHa, [ /1aBHBIM BEKTOD Fra 1
HEKOTOPOMY LIEHTDY [JIABHBIA MOMEHT M,
IJIaBHBIA BEKTOp Fry 1 B)3ananHas cHCTEMa  [paBHBI HYITO, TO
IIABHELE MOMEHT My CHII 3aMCHEHA _ pajaHHasg CHCTEMa CHIT
DABHBI HYJTEO? PaBHOJCHCTBYIOIIEH. |ypaBHOBENIEHA.
1.3.12 | YpaBHeHUs paBHOBECHUS A)a YpaBHeHus
IIJIOCKOM CUCTEMBI b) 6 PaBHOBECHS IIJIOCKOU
POU3BOJIBHO B)c CHCTEMBI MPOU3BOJILHO

PaCIIOJIOKCHHBIX CHUJI

PaCIIOJIOKCHHBIX CHUJI
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MMEIOT BUI: MMEIOT BHI:
I:ix =0 I:ix = I:ix =0
a) Fy = 0 0) Fy = Fy, = 0
™™, (Fi) =0 F, = ™™, (Fi) =0
> F =0
¢){> M, (Fi)=0
3S'M ,(Fi)=0
Cpenneit cioxuoctu o 1.5 6ana
1.3.13 | Onpenenuthb A) M=-2 kHm PesynpTupyrommii
pe3yabTupyromuii MomeHT | b) M=+ 2 xHwm MOMEHT CHUCTEMBI IIap
CHUCTEMBI IIap CUJI, €CIU: B) M=16 xHwm CUJI paBEH
m:=2xHwMm, my=4xHm, I M=-2 kH =-2kH
ms=7xkHM, ms;=3xHm.
mi m2
Ma ms
1.3.14 | Onpenenuth A) M= +15 kHwm PesynbTupyrommit
pe3ynbTupyromuii MoMeHT | b) M= +14 kHwm MOMEHT CHUCTEMBI Iap
CUCTEMBI I1ap CUJI, €CIIU: B) M=-1 kHwm cun paseH M= + 14
m;=7xkHm, my=1xHm, I') M= - 14 xHm kHwm
ms=5xH™M, m;=3xHm.
maz ma
ms
mi
1.3.15 | Onpenenuthb A) M=-9 kHm PesynbTupyrommit
pesyabtupyromuii MomeHT | b) M=+ 19xHwm MOMEHT CHUCTEMBI Iap
CHUCTEMBI IIap CUJI, €CIIU: B) M=-1 kHwm CHJI paBEH
m;= 5kHM, my= 3xHm, I') M= +1 kHm M= +1 kHm

ms= 9xkHMm, my= 2xHwm.

ma m1

ms
My
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1.3.16 | Onpenenuth A) M=-2 xHm PesynbTupyromnuit
pe3ynbTupytomuii MomeHT | b) M=+ 2 xHwm MOMEHT CHUCTEMBI TMap
CHUCTEMBI TIap CHJI, €CJIU: B) M=- 12 xHm CHJI paBEH
m;=2xkHm, my=4xHm, ') M=+ 12 xHwm M=+ 2 kHm
mz=3kH™Mm, ms;=3xHm.

ma
ms3
m
ma2

1.3.17 | Onpenenutpb A) M=+ 6 xHm PesynbTupyrommi
pe3yapTupytomuii MoMeHT | b) M=+ 14 kHm MOMEHT CHCTEMBI Map
CHUCTEMBI TIap CUJI, €CIIU: B) M= -8 kHm CUJI paBEH
m;= 5kHM, my=1xkHwm, m3= | ') M= -6 kHwm M= -6 xHm

5xkHwm, my=3xHwm.

CnoxHsle o 3 dajuia

1.3.18 | Onpenenuts CcyMmy A) Y Mc(Fi) = F1-4a — | CyMMa MOMEHTOB BceX
MOMEHTOB BCEX CHJI F,-a+ +F33a+m; CHII OTHOCHUTEIBHO
OTHOCHUTEJIbHO TOUKH C. B touku C paBHa

B)2Mc(F) = Foa= MRy = - Fra +
F. 4 Fa-3a —m; Fs3a+m
F1 3 m
N | B)SM(F)= - Fra
¢ 2a__|.a |B |*Fs3a+myMc(F)
o =—Frat+tFz3a+m
4a

1.3.19 | Onpenenutb Cymmy A) Y Mp(Fi) = F1-4a — | CyMMa MOMEHTOB BceX
MOMEHTOB BCEX CHUJI Fo-3a+ +F33a—m; cui OTHOCHUTEIBHO
OTHOCHUTEJIBHO TOUKH B. : TOYKU B paBHa

A B) ZMB(FI) - _F1.4a ZMB(F') = —F1‘4a +
F1 F2 Fs ﬂm + Fy-3a—-Fsa; F,3a— Fza+m
“La 2a 2 |8 | B)XMs(F)=-Fra+
< Pr > (< » F2.2a _ _FS'a +m ’
I') >Mg(Fi) = —F1-4a
+Fy3a——Fzga+m
1.3.20 | Onpenenuts cymmy A) YMc(Fi) =-Frra | CyMMa MOMEHTOB BceX

MOMCHTOB BCC€X CHJI
OTHOCHUTEJIbHO TOukHU C.

+ F3:2a + +m-3a;

Bb) Y Mc(Fi) = —F1-4a
+ Fy:3a——F3a;

cui
Touku C paBHa
ZMC(Fi) = —Fl-a
Fs:2a+m

OTHOCHTCIBHO

+
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B) Mc(Fi) = +F-a —

Fln K Fs 4 ‘\rn Fs2a——m;
| ) YMc(Fi) =-Fra
@ e 22 | .a B + F3-2a++m
1.3.21 | Onpenenuts cymmy A) Y Mp(Fi) = -F1-3a | CymMa MOMEHTOB BceX

MOMEHTOB BCEX CHUJI
OTHOCHUTEIHHO TOYKH B.

b

2a a

+ Fp2at+ +m;

b) Y Mg(Fi) = —F1-3a
+ Fy2a + +m-a;

B) > Mg(Fi) = —F1-4a
+ Fy-3a——F3a;

') >Mg(Fi) = —F14a
+Fy2a+ +Fza+m

CUIl OTHOCHUTEIBHO
TOYKH B paBHa
YMg(Fi) =—F1:3a+
Fo2a +m

1.3.22

Onpenenuts cymmy

A) YMg(F) = —Fi-4a

CYMMa MOMCHTOB BCCX

MOMEHTOB BCEX CHJI + F,:3a——m-a; CHII OTHOCHTEJILHO
OTHOCHUTEJBHO TOYKH B. Bb) Y Msg(Fi) = +Fi-4a | Touku B paBHa
4 —Fy3a++m; ZMB(Fi) = —Fi4a +
F F
F1 ? m(* l ’ B) ZMB(FI) = —Fi4a|F>3a —m
€l a 2 . s |LFeda—m
2 e q »le ') YMg(Fi) = —Fr-da
+ Fy3a——m +F3
1.3.23 | OnpenenuTh peakiuu B A) Rax=0, Ray =0, |Peaknuum B omopax
ornopax Mg =F-{; paBHBI
F B) Rszo, RAy =F, RAy = 05F, RBX=O, RBy
A Y B Rey =F ; = 0.5F
Nol oM L /‘74 7 B) Rax=0; Ray = —
) 0.5F; Rpy = — 0.5F ;
D I') Ray = 0.5F, Rg«=0,
Rgy = 0.5F
1.3.24 | OnpenenuTh peakiuu A) Rax=0, Ray =0, Peakiiuu B omopax
JKECTKOM 3aJIeIKU Mr=-m paBHBI
Rax=0, Ray =0, Mg =
B) Rax=0, Ray = 0, A Ay R
m m
Mr=m
J 2 R B) Rax=0, RAy =m,
h " Mg =0
F) RAX=O, RAy =0,
MR =0
1.3.25 | OnpenenuTh peakiuu B A) Rax=0; Ray =F; Peakumn B omopax
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ornopax

A

RBy =F

B) RAXZO; RAy =
0.5F; Ry, = 0.5F

B) RAx:F; RAy :O,
RBy =0

F) RAy = F; Rpx=0;
RBy =0

PaBHBI
RAy = F, RBX=O; RBy =
0

1.3.26 | OnpenenuTh peakiuu A) Rax=0, Ray =0, | Peakuun YKECTKOH
’KECTKOU 3aI€IKU Mgr= m-{ 3a/ICJIKH PaBHBI
Rax=0, Ray =0, Mg = —
m B)Rax=0, Ray =0, | "
Mr=-m
< e P )
B) Rax=0, RAy =m,
MR =0
F) RAX:O, RAy = O,
Mgr=m
1.3.27 | OnpenenuTh peakiuu B A) Rax=0; Ray = Peakuyn B omopax
OTmopax T_ 0.5F; Rgy = 0.5F paBHBI
F Ray = — 0.5F; Rgy=0;
A B) Ray = —0.5F; R:y=—0.5F ’
ég 2 A Rs,=0; Rgy = — 0.5F g
72
— ¢ . B) Rax=0; Ray = —F;
RBy =—F
F) Rax=F; RAy =0;
RBy =0
Tema 2.1 OcCHOBHbIE MOJI0XKEHUA CONPOTUB/IEHMA MaTepUanos
IIpaBunbHbIE
Ne Bomnpoc BapuaHTbl 0TBETOB OTBETHI
TecTbl npocTbie no 1 6anny
2.1.1 | Ilpsimoii 6pyc HarpyxkaeTcs ') Yopyrue

BHemrHen cuiton F. Ilocne cugaTns
Harpy3ku ero (opma u pa3mepsl
MMOJTHOCTHIO BOCCTAHABIMBAIOTCS.
B nanHOM ciiyuae umenu MecTo

nedhopmaryi. . .

B) Ocrarounsie
I') Yopyrue

A) [Inactuueckue
b) He3nauurenbHbie
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21.2 A) YcTOMUHUBOCTD B) XKectkocTb

CnocoOHOCTh KOHCTPYKIIUU

b) [IpounocTh
COTIPOTHUBIISITHCS YIPYTHUM B) JKecTkocTs
nedopManusaM Ha3bIBAOT. .. I') BBIHOCIHBOCTS

2.1.3 | Ilpsimoii 6pyc HarpyxeH cuiioi F | A)Hesnauutensuyto  [B) OctaTounyto
(pucyHoK 1). b) [lnactuueckyto
[Tocne custus Harpy3ku popma | B) Octarounyio
Opyca m3aMmenmnach (pucynok 2). | I') Yopyryio
[Ipu 3TOM OpyC MOITYyUHII
nedopmaruio. . .

7/ .

7 ¥ 4
1 8
ﬂ PucyHOK 2 _{}

2.1.4 | CiocoOHOCTh KOHCTPYKITUU A) TTpoutocts b) )
COTIPOTHUBIISATHCS YCUITHSIM, B) Vcroifampocts Y CTONIHBOCTH
CTPEMSIIIMMCS BBIBECTH €€ U3
MCXOJHOTO COCTOSTHUS B) Brmocmsocts,

') XKectkocthb
paBHOBECHsI Ha3bIBACTCHL. ..

2.1.5 | Ilomb3ysch METOJIOM CCUCHHIA, A) Qy=>Fiy ) N:=>Fi,
MIPOJIOJTBHYIO CHITY B CCUCHHH B) M; = > M;(F)

MOYKHO OIPEICIUTh 1O B) Qx =) Fix
dopmyre. .. I)N:=>Fi

2.1.6 | [Ing ompeneneHus BHYTPEHHUX A) My =>M,(F) I') M; =Y M(Fi)
cuIOBBIX (pakTopoB B ceuenuu 1- | B) Nz =Y Fi;

1 (pucynok 3) merogom ceuenusi | B) Qy = > Fiy
HY>KHO HCITOJIb30BaTh ') M; =>M;(Fi)
ypaBHEHHE. ..
y M g M2 Ms
I W WY
(_JQP_X w/ | w 4/
PucyHok 3

2.1.7 | Ilpu pacTtsixeHuun Opyca B A) N, A) N,
MONepPEeYHOM ceueHUHU Bo3HUKaeT | b) Qx
BHYTpPEHHHUI cuiioBoi gaktop... | B) Qy

N M,

2.1.8 | Bo3HukHOBEeHHE HOpMaJbHBIX | A) N, A) N;
HampspkeHud B cedeHun Opyca | b) Qx
BbI3bIBAIOT BHYTpeHHUE cuioBble | B) Q,

(bakTopHI. .. I") Mg
2.1.9 | KacarenbHble HarpspKeHus | A) o Nt
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0003HayaroTCH. ..

B) P
B) V(7 +?)
Nt

TecTsl cpenHeit cinoxxHocTr- 110 1,5 Gania

2.1.10| B ceuenun I-1 (pucynox 4 ) |A)usru6d B) pactskenue

BO3HHMKAET BUJ HATPYKCHHUS. . . b) cxxarue

v | B) pacTsxenue
- oo f:”: ') kpyueHue
10H !
X 1
PucyHok 4

2.1.11 | [Ipu ykazanHoM Ha pucyHke 5 | A) 45 kH B) 52 xH

Harpy>xeHun Opyca BenuumHa | b) 35 kH

BHYTpEHHETo cuioBoro ¢akropa | B) 52 kH

B ceueHuu |-l paBHa... )11 xH

35H z

PucyHoKk 5

2.1.12 | [Ipu yka3aHHOM Ha pUCYHKe 6 A)18 kH I') -8 kH

Harpy>keHuu Opyca BeJIMYuHA b) 36 xH

BHyTpeHHero cuioBoro (gakropa | B) 32 kH

B ceuenud |-l paBHa... I') -8 kH

- 20H "y 18w eH  16H )

- ———]>—

PucyHok 6
Tema 2.2 PactaxeHue u cxxatme
Tectrl npocThie 1o 1 Oasty

2.2.1 | Hanpspkenue, mpu KOTOPOM A) Hlonyckaemoe B) [lpenen

nedopMaIyu pacTyT Mpu
MIOCTOSTHHOM Harpy3Ke, Ha3bIBAeTCs
1 0003HavaeTCH. ..

HaIpsKEeHUeE, [G]

OB

B) Ilpenen Tekyuecty,
oT

I') Ilpenen

b) IIpenen npounocty,

MMpOoNnopuruOHAaJIbHOCTH,

TCKYUCCTH, OT
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2.2.2 | Ha nuarpamme pactsbKeHUs, A)l B) 3
M300paX€eHHON Ha PUCYHKE 7, b) 2
o0Opa3oBaHueE MICHKH HA 00pasIie B) 3
COOTBETCTBYET TOUKE ... )4
(] ! ae
PucvHok 7
2.2.3 | B marepuae BBITIOTHSAETCS A) 1o oy A) 10 Oy
3aBUCUMOCTB 6= E-€ 110 b) lo oy
HaTpPsHKCHUS. . . B) o or
I Jlo op
2.2.4 | To4Has 3alUCh YCIOBHSA A) o= N _ o] B) o = N_ o]
MIPOYHOCTH MPHU PACTSHKCHUH U A A
CKATHU COOTBETCTBYET. .. B) o = N _ o]
e
N
B)o=—<
yo="<po)
N
[No=—>
yo="s o]
TecThl CpeTHEeH CIOKHOCTH — 110 2 Oajuia
2.2.5 | Dmropa mpo0JIbHBIX CHII B A) 1 A)l
MONEPEYHBIX CEYEHUsIX Opyca, b) 2
M300paKEHHOT'0 Ha PUCYHKE §, B) 3
COOTBETCTBYET CXEME... I") CooTBeTcTBYIOIICH
Lsshoggrs |1 = | 3 OITIOPEI HC
e E — — MpeCTaBICHO
LN OB
— 1 — —
1000mm} ; — — —
a — — [—
}\ 50kH — —]
Ll A I = =
500mm> ' N N N
PucyHok 8
2.2.6 | lns 6pyca, n300pa’k€HHOTO Ha A) 50xkH B) 80xH
pUCYHKe 9, HanbobIIast b) 30xkH
MPOJI0JIbHAS CHJIA, BOSHUKIIIAS B B) 80xH
MONEPEYHOM CEUYCHUH, PaBHA. .. I') 20xkH
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LLLLksse 2/

C I @

50kH

500Mm?

PucyHok 9
2.2.7 | Omropa mpoJ0JIbHBIX CHII B A)l B) 3
MOTNIEPEYHBIX CEUEHUsIX Opyca, b) 2
n300pakeHHoro Ha pucyHke 10, B) 3
COOTBETCTBYET CXEME... )4
Lpgdyyrrr 1 2] 34
el PN EVT = = R —
500mm? | & — — —
- B J 5 =
i SHERE
b oo =
1000mm N N NI
PucyHok 10
2.2.8 | lns 6pyca, n300pa)kKeHHOTO Ha A) 70xH I') 100xH
pucyske 11, HaubomnbIias b) 130xH
IIPOAOJIbHAS CUJIa, BOSHUKILAS B B) -30xH
NONEPEYHOM CEYEHUU, PaBHA. .. ') 100xkH
YAV VIV
Pz i, 30kH
500mm? |
C i C
!
!
1000w |
PucyHok 11
2.2.9 | Dmropa mpo0JIbHBIX CHII B A)l A)l
MOTIEPEYHBIX CEUEHUX Opyca, b)2
M300paKEHHOTO Ha PHUCYHKE 12, B)3
COOTBETCTBYET CXEME... 4

7297997 2

E/L,zmm
250mMm?

[T

= [T

L
I
I
i
't/ 50kH
b
I
|

= MMl

2
2

o
Y
[s]
<
I
o
x
[any
N

oG]
[[TBIIII




2.2.10 | ns 6pyca, n300pa’keHHOTO Ha A) -50xH b) -70xH
pucyHnke 13 , HauOoJbIIAs b) -70xH
pOJ0JIbHASA CUJia, BOSHUKINIAS B B) 20xH
MOINEPEYHOM CEYEHUHM, PABHA. .. I') 30xkH

Ly 127
A= 20kH
C : C

t/m
e
500Mm?

PucyHok 13

2.2.11 | Dmropa mpoI0JIbHBIX CHII B A)l r4
MOTIEPEYHBIX CEYCHUSIX Opyca, b) 2
M300pa)KEHHOT0 Ha PUCYHKE 14, B)3
COOTBETCTBYET CXEME. .. N4

Lpsbpgrr B2 | 3 _4
& B —

me L . 30KH; E é E

| — — ==

i % = EE

A= — =l
250mm’ 80kKH N N N

PucyHok 14

2.2.12 | lns 6pyca, n300pa)K€eHHOTO Ha A) 80xH
pucyHke 15, HanOombImas b) 50xkH
IIPOAOJIbHAS CUJIa, BOSHUKILIAS B B) 110xH
MONEPEYHOM CEYEHUU, PaBHA. .. I') 30xH

2Ly 27
C C

si\w
A= | I
250mm? 80kH
PucyHok 15
TecTbl cnoxHbIe - 110 3 Oauia

2.2.13 | HopmanbsHO€e HanpsKeHUe B A) 50MIIa b) 80MIIa
ceuenuu C-C Opyca, b) 80MIla
M300paXEHHOI0 Ha pUCyHKe 16, B) 30MlIIa
pPaBHO... I') 20MI1a
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////_}// L/
C I C
P::yHOK 16
2.2.14 | HopmanbHOE HanpspKEHUE B A) 100MlIla b) 200MIla
ceuernn C-C Opyca, b) 200MITa
M300paKEHHOT0 Ha pUCYHKeE 17, B) 10MIIa
PaBHO... I') -60MlIla
Ly 127
C I C
i
PMN::/HOK 17
2.2.15 | HopmanbHOE HanpspKeHUE B A) 200 MIla A) 200 MIla
ceuenuu C-C Opyca, b) 80MIla
M300pakKeHHOr0 Ha pUCYHKE 18, B) 120MI1a
PaBHO... ') 280MIIa
Y773 V7V,
A= 3_ 20KH
C : c
A= b |
PucyHok 18
2.2.16 | HopmansHO€E HampspKeHUe B A) 160MIla B) 100MIIa
ceuenuu C-C Opyca, b) 60MIla
M300paKEHHOT0 Ha PUCYHKE 19, B) 100MI1a
PaBHO. .. ') 220MIla
Lk ts
C C
]& 30kH
A= L -
—1_1
500mMm |
i
|
250mm?
PucyHok 19
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3.2 KonrpoabHasi paboTa

®dopmoii  KOHTpoJiE B 3 ceMecTpe, COIJIaCHO Yy4eOHOro IUIaHa, SIBISIETCA
KOHTpOJIbHas padota. i npoBeAeHUs] KOHTPOIBHOM paboThl Ha MOCIEAHEM 3aHATUU
3 ceMecTpa UCHOIB3YIOTCA TeopeThueckue 3amanus mo temam 1.1 (T3 1.1.1-1.1.5),
1.2 (T3 1.2.1-1.2.17), 1.3 (T3 1.3.1-1.3.27), u3 KoTOphIX (HOPMUPYIOTCS 4 BapuaHTa
TeCTOB O 12 3a/laHUN B KAXKIOM.

3.3 Bpemsi Ha BbINOJIHEHHE:
Tecter 1.1.1-1.1.5; 1.2.1- 1.2.17; 1.3.1-1.3.12— 1 munyTa Ha 1 3a1anue;
Tecter 1.3.13-1.3.17—2 MunyTHI Ha | 3a7aHUE;
Tecter 1.3.18-1.3.27—3 munyTHI Ha 1 3a7aHUE,
Tecter 2.1.1— 2.1.12; 2.2.1—2.2.4 —1 mMunyta Ha 1 3ananue;
Tecter 2.2.5—2.2.12 — 2 munyThI Ha | 3aganue;

Tecter 2.2.13—2.2.16 — 3 munyThl Ha 1 3amanue.

3.4 Kpurepuu oueHkH

Ouenka Kpumepuu: npasujibHO 6blNOJIHEHHblE 3a0anus
S  «OTIUYHOM ot 85% 1o 100%
4 «xXopomoy» ot 75% 1o 85%
3 «yJIOBJETBOPHUTEIHHO» ot 61% 110 75%
2  «HEYJIOBIETBOPHUTEIILHOY 10 61%

4 IlpakTuyeckue 3aganusa (I13)
4.1 TekcT 3anaHus
IpakTuuyeckas padora Ne 1 (ITP-1): Onpenesienne yCuJauii B CTEPKHAX
JInst 3a1aHHOM CTEPKHEBOM CHCTEMBI OINPEJICIINTh PEAKLIUH )KECTKUX CTEPIKHEN

H BBITIOJIHUTDH ITPOBCPKY MMOCTPOCHUEM CHUJIOBOI'O MHOI'OYTI'OJIbHUKA U aHAJTUTUYICCKU.

IpakTuyeckas padora Ne 2 (ITP-2): OnpenesieHue peakuuii onop 6aJ09HbIX

CHCTEM
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XKecTko 3akperuieHHas (3aleMiIeHHas) Oanka HarpyxeHa cuiioil F, mapoit cun
C MOMEHTOM M U pacHpeleseHHON Harpy3Koil, HHTEHCHUBHOCTbIO (. Ompenenutb
PEeaKIMK >KeCTKOU 3a/IeTIKU KOHCOJIBHOM OaKu.
JlaGopaTopnas padora Ne 1 (JIP-1): Onpenenenne meHTPa TAKECTH MIIOCKUX
¢uryp

Onpenenuts KOOPAWHATHI LIEHTPA TSHKECTHU TJIOCKOW (DUTyphl, cocTosIIe U3
IPOCTBIX TE€OMETPUUECKUX (PUTYp aHATUTUYECKH M MPAKTUUYECKU TMOABEIIMBAHUEM

¢burypsi 3a 3 Touku ¢ orBecoM. CrenaTh BbIBOJI.

IpakTHyeckas padora Ne 3 (ITP-3): Onpenenenne meHTPa TAKECTH COCTABHBIX
CEYECHU M, COCTOALIUX U3 MPOKATHBIX NPo(puien
OnpenenuTs KOOPJAWHATBHI IIEHTpA TSXKECTU CEUYEHUs, COCTOAIIECTO U3

npoduieii mpokarta. HeoOxommMelie reomerpuaeckue napameTpsl B3sath u3 ['OCTa.

IpakTHyeckas padora Ne 4 (ITP-4). OnpeneneHue CHIbI TATH JOKOMOTHBA
METOA0M KHHETOCTATUKH

Teno Becom G mepenBuranm COrjiacHO TpauKy CKOPOCTH MO TUIOCKOCTH C
koadduimentom tpenus f. Onpenenuts cuny TIru (Frgm) METOAOM KMHETOCTATUKH U
IOCTPOUTHL TIpapUKd H3MCHEHHS YCKOpPeHHMS M u3MeHeHus CHIbl  (Frgy),
JEeUCTBYIOIIEH Ha Telo, OT BpeMeHW U rpaduk u3MeHeHHs Cuibl TATU (Frgy) OT

YCKOPEHHSL.

IpakTuyeckas padora Ne 5 (ITP-5): Pacuer ctyneH4aToro 6pyca Ha MpOYHOCTH
NPH pacTKeHUN

[TocTpouTh 3MIOPHI MPOJOJBHBIX CHJI, HOPMAJIbHBIX HAMPSHKCHUH W Tpaduk
nepeMenieHnii mo mHe Opyca. OmpenenuTh MepeMelieHue CBOOOJHOTO KOHIA
Opyca. BBINOTHUTH NPOBEPOUHBIN pacyeT Ha MPOYHOCTH OINACHOTO CEUCHUS.
JIByxcTyneH4aThlii cTaabHOM Opyc HarpykeH cunamu F1, F2. Tlnomaau nonepedyHbix
ceuennii Al u A2. Ilpunare moxyns ynpyroctd E = 2-10° H/Mm?, momyckaemoe

Hanpspkenue [6]=160 MlI]a.
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IIpakTuyeckas padora Ne6 (IIP-6): Onpenenenue nuamerpa 60J1Ta U3 yCJI0BHSA
MPOYHOCTH HA CPe3 U CMATHE

Onpenenuts quaMeTp 00JITa U3 pacyeTa Ha CPe3 U CMSITHE.
Jlonyckaemble HaPsDKEHUSL CMATHUS M cpe3a AJis MaTepuasa 00JITOB:

[Gew |=300MIIa, [1. ]=100MIIa

IIpakTuyeckas padora Ne 7 (ITP-7): PacyeT Ha NIPOYHOCTD M *KECTKOCTH NMPH
KpPY4eHUH

JIns 3aJaHHOTO Bajla MOCTPOMTH JMIOPHI KPYTAIIMX MOMEHTOB. M3 ycmoBus
IIPOYHOCTH U JKECTKOCTHU OINPEAEIUTh AUAMETP KaXJAO0r0 y4acTKa BaJia JJIsl KPYIJIOTO

ceuenus. Hapucosars 5ckm3 Bana. Marepuan — cranbs, G= 0,8:10° MIla; [t]=30MIla;

lp, ] = 5,23-10°3 P2%-
M

IpakTuyeckas padora Ne 8 (ITP-8): INocTpoeHue 3MOp MonepeYHbIX CHII U
U3rudaImx MOMEHTOB

[TocTpouTh 3MIOPBI TOMEPEYHBIX CHJI M HM3THOAIOIINX MOMEHTOB JJI KECTKO
3akperieHHoN Oanku. IlomoOpaTe cedenwe Oanku B BUAEC NPIMOYTOJIbHUKA C
3aJIaHHBIM COOTHOIIICHWEM CTOPOH M JByTaBpa. MaTepuani- cTaib, JOMyCKacMoe
HaIpsHKECHUE

[6] = 160 MITa.

JlaGopaTopnasi padora Ne2 (JIP-2): OnpenesieHue napaMeTpoB 3y04aThIX KoJec
0 X 3amMepam

Onpenenuth OCHOBHBIE TE€OMETPUYECKHE MapamMeTpbl 3y04aToro koiseca H
BBIIIOJIHATB 3CKH3a KOJeca.
JlabopaTopHasi padora Ne3 (JIP Ne3): U3yuyeHne KOHCTPYKIMU YePBAYHOI O
peayKTopa

OnpenennuTs OCHOBHBIE TEOMETPUYECKHE ITAPAMETPBI YEPBSIKA U YEPBIYHOTO

KOJIECa

31



IIpakTuyeckas padora Ne 9 (ITP-9): Pacuer MHOroOCTYNeHYATOl Nepenayu

JIns 3alaHHOM MEXAHWYECKOW Nepelladyd ONpPEAEiIuTh MEepPeIaTOYHOE YHUCIIO,

YIJIOBBIC CKOPOCTHU BpalllCHUA BCCX BAJIOB IIPHUBOJA, OKPYIKHYIO CKOPOCTb peMeHHOﬁ

repeladn, BPAIIAIOIINEe MOMEHTHI Ha BajaX. BEIIOJTHUTE POBEPKY.

IIpakTnueckasi padora Ne 10 (ITP-10): PacueTr ogHOCTYNIEeHUATOI 0 peayKTOpa

B cooTBeTCcTBHU CO CBOUM BapUaHTOM OIIPECACIINTD K.II.A. IICpCaavin, MOIIIHOCTb

JIBUTATEJIs, CKOPOCTh BpallleHust poTopa, BeIOpaTh apurareins mo 'OCTy,

OMPENICUTh BPAIIAIOINE MOMEHTHI.

4.2 Bpemsi Ha BBINIOJIHCHUE!

ITP-1 — ITP- 10, JIP- 1 — JIP-3 — o 2 akajaeM. 4aca.

4.3. Kputepuu OleHKH:

Ouenka

Kpumepuu

5 «oTauyHO»»

CTyaeHT rnyboKo M NOMHO OBAagen coAaepKaHuem
y4yebHOro maTepmana, ymeeT CBA3bIBAaTb TEOPUIO C
NPaKTUKOM, pewaTb NPaKTUYEeCKMe 3a43a4M, BbICKa3biBaTb
n 0b6OCHOBbLIBATb CBOU CYXAEHWA. [PAaMOTHO, NIOTMYHO
M3naraet OTBETa, KaK B YCTHOM, Tak U B MUCbMEHHOM
dbopme, KauecTBEHHOE BHelHee opopmieHue.

4 «XOpOIIO»

CTy4eHT NoNHO OCBOWMA Y4ebHbIM maTepuan B MNOJHOM
obbeme, Bnageet MOHATUNHbIM annapaTtom,
OPUEHTUPYETCA B M3YYEHHOM MaTepuane, OCO3HAHHO
NPUMEHAET 3HaHMA ONA pelleHMA NPaKTUYeCKMX 3aaaud,
rPaMOTHO M3NaraeT OTBET, B COAEp*KaHuM U dopme
OTBETA MMeKTCA OTAE/IbHble HETOYHOCTW.

3  «yIOBIETBOPUTEIHHO
»

CTyAeHT MmeeT pa3po3HeHHble, 6eccncTeMHble 3HaHUS,
He ymeeT BblAeNATb [NaBHOE W BTOPOCTENEHHOE,
HEeNo/sHO, HenocneaoBaTeNbHO M3naraeT MmaTepuan,
[OMNYCKaeT HETOYHOCTM B oONpeaeneHuM MOHATUI, B
NPUMEHEHUN 3HAHWUI AN1A peLleHns NPaKTUYeCcKnx 3agau,
He ymeeT AoKa3aTe/IbHO 060CHOBATb CBOU CyXAEHUS.
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«HEYIIOBJIETBOPUTEIL | CTyAEeHT MmeeT pa3po3HeHHble, beccncTemMHble 3HaHUS,
HO» He ymeeT BblAeNATb [/71aBHOE W BTOPOCTENEHHOoe,
AOMNYyCKaeT OWNBKN B onpeaesieHnn NOHATUIA, UCKAXKaAeT
nx cmoicn, 6ecnopAfoOYHO M HEeyBEPEeHHO WU3naraet
MmaTepuan, He yMeeT MPUMEHATb 3HAHWA K pPeLUeHWUIo
NPaKTUYECKMX 3a434.

4.4 Jx3aMeHANIMOHHBbIE BONPOCHI

Teopemuqecmzﬂ MeEXAHUKA

1 OCHOBHBIE MTOHATHS CTATUKH.

2 AKCHOMBI CTaTUKH.

3 Casi3u 1 ux peakuuu. [[puHIMI OCBOOOKIEHUS OT CBSI3EH.

4 Cucrema cxonsuuxcs cui. CrocoObl CIOKEHUS ABYX CHIL.

5 CuI10BOM MHOTOYTOJIBHUK. Y CIIOBUSI PABHOBECHS IIJIOCKOM CUCTEMBI
CXOJSIINXCSI CUJT B BEKTOPHOM (popMe.

6 [Ipoekuust cuibl Ha ock. OnpeeeHUe CUIIbI IO €€ MTPOESKIUSAM Ha OCH
KOOPAUHAT.

7 AHaTUTUYECKOE OIpeIeICHUE PAaBHOICHUCTBYIOIIEH MIIOCKONH CUCTEMBbI
CXOMSIILIUXCS CUJT (METO/1 MPOEKINIA). AHATTUTUUECKOE YCIOBHE PAaBHOBECHS.

8 [Tapa cun. CBolicTBa, CI0KEHUE, YCIIOBUE PABHOBECHS TIap.

9 MOMEHT CHJIBI OTHOCUTENIBHO TOYKH.

10  IIpuBeneHue cuiibl K TOUKE. [ TaBHBIN BEKTOP U IIaBHBIM MOMEHT IJIOCKOM
CUCTEMBI ITPOU3BOJIBHO PACIIOIOKEHHBIX CHUJL.

11  PaBHOBecu€ IJIOCKON CUCTEMBI MPOU3BOJIBHO PACIIOIOKEHHBIX cuil. Tpu Buaa
YPaBHEHUN PAaBHOBECHSI.

12 bamounsie cuctemsbl. Kiaccudukanus Harpy30k v BUABI OTIOP.

13 OmnpeneneHue peakiuii ONop ¥ MOMEHTOB 3alllEMJICHUS.

14 MoMEHT CHJIbl OTHOCUTENBHO OCH.
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15  VYpaBHeHus paBHOBECHUS MPOCTPAHCTBEHHOM CHCTEMBI TPOU3BOIBHO
pacTOI0KEHHBIX CHJL.

16  Ilentp TspxecTu. OnpeneneHue NOI0KEHHs! LIEHTPa TAKECTH IIIOCKOU (PUTYPBI.
17  TlonoxeHue LEHTPA TAKECTH CEUCHHUM MPOKATHBIX MPOoduUei.

18  OcHOBHbIE OHATHUS KHHEMATUKU: TPAEKTOPHUSL, ITyTh, BPEMSI, CKOPOCTb U
YCKOpEHHUE.

19  CkopocTh ¥ MOJHOE, HOPMAJIbHOE, KacaTeIbHOE YCKOPEHHE TOUKH.

20  PaBHOMEpHOE U paBHOIIEPEMEHHOE MOCTYNATEIbHOE JBUKEHUE TOUKH U
TBEP/OTO Tela.

21  BpamarenpHOE IBMKEHHE TBEPOTO TEIa BOKPYT OCH. YTIIOBas CKOPOCTD.
VYrioBoe ycKopeHue.

22  PaBHOMEpHOE M pPaBHOIIEPEMEHHOE BpAIlIEHUE, XapaKTEPUCTHKH.

23 3aBHCHMOCTb MEXIYy JUHEHHBIMHU U YTJIOBBIMU XapaKTEPUCTUKAMH TOUYEK
BpAILalOILErocs Tena.

24  Axcuomsl nuHaMuKH. OCHOBHOM 3aKOH JUHAMUKH.

25 TlonsATue o cujie HHEPIIUH.

26  Cuna WHEpIUH MPU KPUBOJIUHEHHOM JBUKCHUU.

27  Ilpunnun Jamambepa, METOI KHHETOCTATUKH.

28  Pabota u MOIIIHOCTH MPHU MOCTYMATEILHOM JABUKCHUH.

29  PaboTa 1 MOIIHOCTh MPH BpallaTeIbHOM JBIKECHUU.

30 Ilonsarue o MmexaHMUECKOM KOI(PPUITUEHTE TOJIE3HOTO JIEHCTBHUSI.

ConpomueﬂeHue mamepuailos.

1 OcHOBHBIE MOHSATHS Kypca COIPOTUBJIIEHUE MATEPHUATIOB.

2 OCHOBHBIC TUTTOTE3HI M IONYIICHHUS COMTPOTUBIICHUS] MAaTEPHAJIOB.

3 [TpuHIIMTT HAYAJIBHBIX PA3MEPOB U HE3ABUCUMOCTH JICHCTBUS CHIL

4 Knaccudukanus narpysok. [lonstue o 6pyce, 0607049Ke, TIIACTUHE,

MAaCCHBHOM TC€IJIC.

5 Merto1 ceueHu.
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6 Omnpenenenre BHyTPEHHUX CUJTIOBBIX (DAKTOPOB B MOMEPEYHBIX CEUCHUSAX MPU
PACTSKEHUU U CHKaTUU, CABUTE (METOJ CEUCHU ).

7 Omnpenenenre BHYTPEHHUX CUIIOBBIX (DAKTOPOB B MONEPEUHBIX CEUEHUSAX MPU
KPYYEHHH U U3rude (MeTo1 CeYeHU ).

8 Hanpsixenusi: monHoe, KacareabHOE, HOpMallbHOE. EAMHUIIBI U3MepeHus.

9 [IpoionbHBIE CUITBI U HOPMAJIbHBIE HATIPSDKEHUS TIPU PACTSKEHUH.

10  Dnropsl IPOAOTBHBIX CHJL.

11  TIpononbHble U onepeyHsble Aepopmaliu Npu pacTskeHuu. 3akoH ['yka.

12 HcnbrTanust MaTepuaioB Ha pacTsDkeHue. JluarpaMMa pacTsskeHus
HU3KOYTJIEPOAUCTOMN CTAJIH.

13 MexaHuueckue XapakTepUCTUKHU POYHOCTH U IUIACTUYHOCTH MaTepUaIOB.

14 Jlomyckaemble U npenenabHble HanpsokeHua. KoadduuuenT 3anaca mpoyHoCTH.
15  PacueTsl Ha IPOYHOCTH MPU PACTAKEHHUHU.

16 Cpe3. OcHOBHBIE pacueTHBIE MTPENNOCHUIKH, PACYETHBIE (POPMYJIBL.

17  Cwmsrue. OCHOBHBIE pacyETHBIE IPEANOCHUIKH, pacueTHbIC (DOPMYIIBI.

18  Ywucrterit cnur. 3akoH ['yka ripu caBure.

19  Kpyrsammii MmomeHT. [TocTpoeHne smrop KpyTsIUX MOMEHTOB.

20 T'eomeTpuyeckue XapakTEPUCTUKU IJIOCKUX CEUCHUH MPU KPYUCHUHU:
NOJISIPHBI MOMEHT MHEPLUHU U NOJIIPHBII MOMEHT CONIPOTUBIIEHUS Kpyra U KOJIbLIA.
21  3axon ['yka mpu kpydenuu. ParmonanpHast popma monepeyHoro ceueHus Baia.
22  YcnoBue IPOYHOCTH U KECTKOCTHU TIPU KPYUCHUH.

23  U3ru0, ocHOBHBIE TTOHATHUS U onpeneneHus. Kiaccuduxanus BUI0B u3ruoa.
24  BuytpeHHUe CUIIOBBIE (DAKTOPHI IPU YUCTOM U MTONEPEUHOM U3THOE.

25  HopwmanbHbie HanpsikeHus pu u3rude. Panmnonaasabie POpMBI MOTIEPEYHOTO
cedeHust Oanok.

26  OceBble MOMEHTHI HHEPLIMU U OCEBbIE MOMEHTBI COITPOTUBIICHHSI MPOCTENUIITNX
CEUEHUH Mpu U3rude: Kpyra u NpsMOyrojibHUKA.

27  YcnoBue NpOYHOCTH U PacyeThl Ha MPOYHOCTD MPHU U3rHOE.
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Jlemanu mawiun

Marmmuna 1 mexaan3Mm. Knaccudukarus MarmH.

TpeOoBanus, NpeabIBISIEMbIE K MAIlIMHAM U UX JCTAJISAM.

[{uKIIBI MEpEMEHHBIX HANPSHKEHUN U UX XapaKTEPUCTUKH.

YcranoctHoe pa3pyuieHue. [Ipeaen BBIHOCIUBOCTH.

[Ipenen BeiHOCTMBOCTU. PAKTOPHI, BIUSIOMINE HA PEAE] BBIHOCIUBOCTH.
3aKkJIenoOYHbIe COCIUHEHUSI.

CBapHbI€ COCTMHEHUSI.

KieeBrie coeqnHeHMS.

© 00 N o o B~ W N P

Pe3n0oBrlie coenmaennsa. OOIe CBEIEHHUS.

[EEN
o

[IImoHoYHBIE COETMHEHUS.

[HEN
[EEN

[InnneBele coeqUHEHNS.

12 Mexanuueckue nepenaun. Haznauenue. Knaccudukanus no npuHumy
JEUCTBUS.

13 OcHOBHBbIE KHHEMATUYECKUE M CUIIOBBIE COOTHOIICHHS B MEXaHUIECKHIX
nepegavax.

14 3yGuartsie nepeaaun. OCHOBHBIE CBEACHUS U XapaKTEPUCTHUKA.

15  Kraccuduxkanus 3y04aTsix nepenay.

16  CmocoObl u3roToBiieHUs 3y0UaThIX Kojec. Marepuabl.

17 Bunabl pa3pyuieHust 3yObeB 3y04aThix KOJIEC.

18  IIpsmo3yOble munuHApUYeckue nepegaun. OCHOBHBIE T€OMETPUYECKUE
cooTHomeHusA. CHIbI B 3allCTIJICHUH.

19  Koco3yOble u meBpoHHbIe niepenadyd. OCHOBHbIE T€OMETPUUYECKHE
cooTHouieHus1. CHIIbI B 3alleTVICHUH.

20  CpaBHuTeNbHas XapaKTEPUCTUKA MPAMO3YOBIX, KOCO3yObIX U IIEBPOHHBIX
nepeau.

21  Konuueckue 3y0uaTtble nepeaayu.

22  BuHTOBas nepeaayva.

23 Uepssunas nepenayva.

24  PemenHas nepejauva.
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25  llemnas nmepenaya.

26  Bansl u ocu. VX HazHayeHHE, KOHCTPYKIIUS, MAaTEpUAIIbI.
27  Omnopsl ckoabxeHHs. OCHOBHbBIE CBEICHUS.

28  Omopsl kaueHust. OCHOBHBIE CBEICHUS.

29  Mydtel. Haznauenue. Knaccudukarus.

4.5 Dx3aMeHaAIIHOHHBIE 32291

3agaua Nel
CHO0XUTh CHIIBI CITIOCOOOM CHIIOBOTO MHOTOYTOJIBHHKA, €CITH:
Fi=20H; ;=307
F=40 H; 0,=90";
F:=20 H; 03=1807;
F/=30H; 4=330"
3agaua Ne2
CHoXXHUTh CUITBI CIIOCOOOM CHUJIOBOTO MHOTOYTOJIbHUKA, €CIIH:
Fi=15H; ;=30
Fo=30 H; =90
Fs=20 H; 03=120";
Fs=20 H; 04=330";
3agaua Ne3
CHOXUTH CHIBI CITOCOOOM CHIIOBOTO MHOTOYTOJIBHHUKA, €CITH:
Fi=9H; ®=60
F,=15H; =180
Fs=20 H; 03=120";
Fs=15H; 04=230";
3agaua No4
CnoXUTh CUITBI CIIOCOOOM CHUIIOBOTO MHOTOYTOJIbHUKA, €CIIU:
Fi=25H; 01=45
F,=30H; 0,=120
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Fs=35H; a3=90";
Fs=30H; 04=330";
3agaga Neb
CH0XUTh CHIIBI CITIOCOOOM CHUIIOBOTO MHOTOYTOJIBHHKA, €CITH:
Fi=50H; ;=125
F.=40H; =180
Fs=35H; 03=230";
Fs=30H; 4=30";
3agaua Neb
OnpenenuTs PaBHOACHCTBYIONIYIO CHCTEMBI CXOSTINXCS CHJT aHATUTHICCKU:
Fi=200 H; ;=07
F=400 H; 0,=60";
Fs=100 H; «03=270";
F/=300H; s=315";
3amaua Ne/
OnpenenuTs PaBHOACUCTBYIONIYIO CUCTEMbI CXOSIITNXCS CHIT aHATUTHYECKU:
Fi=100 H; ;=30
Fo=200 H; 0,=180";
Fs=300 H; 03=240";
3agaua Ne®
OnpenenuTh PaBHOACUCTBYIONIYIO CUCTEMbI CXOISIIUXCS CHII aHATTUTUYECKU:
Fi=20H; ;=307
Fo=40 H; =90
F:=20 H; 03=1807;
Fs=30H; 4=330"
3agaua No9
OnpenenuTs PaBHOACUCTBYIONIYIO CUCTEMBI CXOSIINXCS CHIT aHATUTHYECKU:
Fi=15H; 0:=307;
Fo=30H; =90
Fs=20 H; 03=120";
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Fs=20 H; 04=330";
3amauya NelO
OnpenenuTh paBHOACUCTBYIONIYIO CUCTEMbI CXOSIINXCS CUIT aHATUTHYECKU:
Fi=9H; 0,=60;
F.=15H; =180
Fs=20 H; 03=120";
F.=15H; 04=2307;
3agaua Ne 11

Onpenenuts CyMMy MOMEHTOB OTHOCUTEIIBHO TOUKHA A

1 F1=8 kH
m=5 KH-m x
F>=7kH 1 f,
5 v
) 3m - A
3amaua Nel2 "~ g
OrnpenenuTs I1aBHbIM MOMEHT OTHOCUTEILHO TOUKH A
F1=5 KH
< i
=4 kH-
m=4 KH-m s
< (o]
A > F2=7 KH
2m < 3m >
3amauga Nel3

OHpe,I[CJ'II/ITB IJIaBHBIN BCKTOp U IJIaBHBIM MOMEHT OTHOCHUTEIIHFHO TOUKH A.

m=4KH-m

A '(7 F1=8 kH

2M

3m

A

F2=9 kH

39



3amaua Ne 14

Onpenenuts CyMMy MOMEHTOB OTHOCUTENILHO TOUKH B

1 F.=8 KH

m=5 KH'-m B

3amaua Nelb
OnpenenuTs r1aBHbIA MOMEHT OTHOCUTENIBHO TOUKH C
F1=5 KH
A Fs=4 kH < 7y
(\ m=4 KH-m 2
~
z » F2=7 kH
2m 3m

A
A 4

3amaya Nelb

OnpenenuTs r1aBHbIA BEKTOP U TJIABHBIA MOMEHT OTHOCUTEIBLHO TOUKH B.

m=4KH-m
A > F1=8 KH
s
N
\ 4 >
B « 3m
F»=9 kH
3amaua 17
OrnpenenuTs peakiuy >KECTKON 3a1€JIKA KOHCOJIbHOU Oajku q=20kH/m

ANNNNN

A
4
i
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3amaua 18

OnpenenuTs peakinuu KECTKOW 3a/1€JIKA KOHCOJIbHOW Oaku

g=20kH/m

s
/

2M

A

3amaua 19

OnpenenuTs peakiuu >KECTKON 3a/1€JIKA KOHCOJIbHOW Oaku

g=10kH/m

S

A A A )

A A

ANNNNN

2M

2M

A

3amaua 20

OnpenenuTs peakiuu )KECTKON 3a1CIKA KOHCOJIbHON OajIKu

F=50xH

\ m=30kHM

ANNNNN

3amaya Ne21

2Mm

2M

OrnpenenuTs peakivu >KeCTKON 3a/IeJIKU KOHCOJbHON OaIKu:

1.5m

F1=50KH

SN\

3m

] F2=10xkH

3amaya No22 -

”a

OnpenenuTs peakivuu )KECTKON 3a1€JIKA KOHCOJIBHOM OaJiKu

F1=50kH

NN\

2m
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3amaua Ne23

OnpenenuTs peakinu KECTKOU 3a/1€JIKA KOHCOJIbHOW Oaku

F=20xH, m=10xHwm

IF

mCs

4
q1N\

2M

Im

» g
>N

P
<

3amaua Ne24

OnpenenuTs peakiiuy Onop ABYXOMOPHOM Oamku:

3amaya Ne25

2m

A
A 4

&

im

'@%

F2=50kH

Onpenenuts peakuuu AByxonopHout 6anku AB, ecniu F=25xH, m=15xkHwm

3amaya Ne 26

OnpenenuTh KOOPIAUHATHI LICHTPA TAKECTH TUIOCKOU (PUTYPBI:

A

lF

30

2 ),

60

m
2 B

<20

A

80
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3amaya No27

Omnpenenuts KOOPAUHATHI [IEHTPA TSHKECTH TUIOCKOM (PUTYPHI:

80

40

100

20

3amaya Ne28

OnpenenuTs KOOPAUHATHI LIEHTPA TAKECTH TUIOCKOU (PUTYPBI:
40

& »
< »

80

& 30L

100

A
A 4

3amaya 29

OnpenenuTh KOOPJAWHATHI LIEHTPA TAXKECTU TIIOCKOU (PUTYpBI:

R=30mm

3amgauga 30

OnpenenuTs KOOPAUHATHI [IEHTPA TSIKECTU IIOCKOTo ceueHus, eciau R=30 mm.

100

A
A 4
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3amgauga 31

OnpenenuTs KOOPIAUHATHI LIEHTPA TAKECTHU IJIOCKOTO ceueHus (PUCYHOK 4), ecin

R=50 mm.

150

200

PucyHnok 4

3agaua Ne32

[Toe3n ABMKETCS O KPUBOJIMHEHHOMY YYaCTKy MYTH CO CKOPOCThIO 72 kM/uac. [1pu
IPUMEHEHHHU DKCTPEHHOIO TOPMOKEHUs yckoperue a= - 0.33m/c?. Kak Benuka
JUIMHA TOPMO3HOTO ITyTH?

3amaua Ne33

OnpenenuTs BpeMs JBUKEHHUS TOUYKHU C MOCTOSTHHOM CKOpOocThio V=4Mm/C 1o
MPSAMOJIMHEWHON TPACKTOPUH JI0 TTOJIOXKEHUsT S=60M , eclii B Ha4aIbHBIi MOMEHT
OHA HAXOJIMJIACH B ITOJIOKEHUN Sp=24M.

3agaua Ne34

B nepuop mycka gBUraresns 3aKOH JBUKEHHSI MaXOBHUKa! (p=0.6-t2. Onpenenutpb
JMHEWHYIO CKOPOCTh, KacaTelIbHOE, HOPMAJIbHOE U MTOJIHOE YCKOPEHHE TOYEK,
PacCIoIOKEHHBIX OT OCH BpallleHUs Ha paccTosHuu R=2Mm, B MOMeHT BpemeHu t=1
CEeKyHJa.

3amaua Ne35

OnpenenuTp nyTh, CKOPOCTh, YCKOPEHUE TOUKM ITpH t=1 cexyHza.

S=2-t*+t— 6
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3agada Ne36
[Ton neiictBuem cuibl F, papHoit 10H, Terno M nepemertiaetcs 1o npsMOJIuHEHHON
TPAEKTOPUU HA pacCTOSHUE 6 METPOB 3a 6¢CeKyH . OnpenenuTh COBEPIIAEMYIO CUIION

F paboTy 1 MOIIHOCTB, €CJIH S=6n 0=45°

ERN
F

d

3amaua Ne37

MormtHocTs anekTpoasuratenss P=7 kBt npu wactote N=34506/Mun . OnpeaenuTsb
BPAILAIOIIUNA MOMEHT My,

3amaya Ne 38

[TocTpouTs 3M0pY NPOJOIABHBIX CHJI U HOPMAJIBHBIX HAIIPSIKEHUMN:

- 2
A2=300Mm A;=150mm?
/
-/ F2=35KH F1=15 KH
/ - — —_——. ——— . — . — . ] | —. —
7

3amgauga Ne 39

[TpOBEPUTHL IPOYHOCTD CTANBHOTO Opyca B ceuenuu I-1, ecnu [o]=240H/mm?

- 2
I A2=300mm A;=150Mm?
/,
7 F2=35kH F1=15kH
/ I _. ........ ﬁ. —
7
|
3amaua Ne4(
[TocTpouTs 3M0py MPOJOIABHBIX CAJI U HOPMAJIbHBIX HAIPSIKEHUMN
7 F>=30 kH F1=20 kH
.4 I — —— - — . — . - — - —
%
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3amaua N4 1

[TocTpouTs 3MIOPY NPOAOIBHBIX CUJI U HOPMAIbHBIX HAIPSKEHUN:

A;=400MmMm? A1=250Mmm?

F1=25kH
..... ____.ﬁ_

\\\:\\\
'Té
z

3amgaua Ne4?2

[IpOBEPUTH IPOYHOCTE CTABHOTO Opyca, eciu [o]=240H/Mm?

A2=300mMmm?

A1=200Mm?

F2=20kH F1=15kH
........ p—— . —

\\\:\ N
i
|
!

3anaua No43
[TomoOpaTh MPAMOYTOJLHOE CEYCHHE OANIKK ¢ COOTHOIEHHEM cTopoH: h=3b, eciu

[c]=240H/Mm?

/
| Fe=20kH F1=15kH
/ b —— — —— — . — . — . 1 —— . —
7
3amaua Ne44
[IpOBEPUTHL TPOYHOCTH CTANBHOTO Opyca, ecmu o] =160H/mm?
- 2
A>=300Mmm A;=150Mm?
; F,=20 kH F1=15 KH
_// ___ ..... —_ ——_ . — . ] d —
7

3amaua Ne45

[IpOBEPUTHL IPOYHOCTD CTANBHOTO Opyca B ceuenu I-1, ecnu [o]=160H/Mm?

As=300mm> |1 A,=200MM2A1=150MMm?2

F2=20 kH : F1=15 KkH
e — s e — s — — —

\\\:\\\
i
i
i
|




3amaua Ne46

OnpenenuTs NOTPEOHBIN TUaMETp 3aKJICTIOK U3 pacyeTa Ha

R
it

CMSATHE, €CITM IS MaTepuana 3akinenok |z, |= 140MIla,

[5,,]=320MI1a, |0, |=160MIla, pactarusaromue cunbl F=

£
e

L4

!
|

600xH, 6=8MMm, uncio 3akiaenok z=3.

3amaya Ned7

OnpenenuTth NOTPEOHOE KOJIMYECTBO 3aKJIEIIOK U3 pacyeTa Ha

e
I R ] NN

CPE3, €CIM JUIs MaTepHana 3aKJenok |, |= 140MIla,

[5.,]=320MI1a, |o, |=160MIla, pactsrusaromue cuasl F=
L1

____-__
t i i
[
L

300xH, d=5mm, 6=6MmMm.
3amaua Ne48

OmpenenuTh NOTPeOHOE KOIMYECTBO 3aKJICMOK U3 pacyeTa Ha

CMSATHE, €CIIM U1 MaTepuaa 3akienok |z, |= 140MIla,

S
=

5., ]=320MI1a, |o, |=160MIla, pactsrusaromue cuasl F=

500xH, d=6mMm, 6=5MM. &

1
|
!

3amaya Ne49

OnpenenuTh NOTPEOHBIN TUaMETp 3aKJIENOK U3 pacuera Ha

S
S .

CMSATHE, €CJIH IS MAaTEPHUAJIa 3aKJIETIOK lrcp |= 140MITa,

[5,,]7320MI1a, |0, |=160MIla, pactarnsaromue cunbl F=

L

|
b

400xH, 6=8wmM, ymncIIO 3aKJIEIOK Z=2.

3amada Ne50

OnpenenuTs AuaMeTp 00JITa U3 YCIOBUS MTPOUYHOCTU Ha cpe3, eciu cuia F=200xH ,

TomumHa getanu Ne2  3=8MM, KONMUECTBO GONTOB — 2, [l MaTepuana 601ToB|r,, |=

140MI1a, o, ]=320MITIa.




3amaua Ne51

Omnpenenuts AuameTp 00JITa U3 yCIOBUS MPOYHOCTH HAa cmsTHe, eciu cuna F=300xH

, TommuHa aetanu Ne2 &=10Mm, KoMuecTBO 00ATOB — 3, JUIsl MaTepuaia
6onros|r,, |= 140MIla, [o,, |=320MIla.

\\\\

3amaua Ne 52

[TocTpouTs 3MI0pPY KPYTALIUX MOMEHTOB:

M2=400Hm

M;=1200Hm \  M3=600Hm Ma=200HM
- - —

3amauga Ne 53

OnpenenuTs AUaMeTp Bajia Ha 3-M y4acTKe UCXOAS U3 YCIOBUS MPOYHOCTH, ECIH

[z]= 100MITa M;=400HMm
M;=1200Hm Ms=600HmM  p\g,=200HM
/

3amaua Ne54

[TocTpouTs 3MI0pY KPYTALIUX MOMEHTOB

Ms=500HM
M1=100H
1 M M,=900HM

_ M4=300Hm

W= -
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3amaua Ne55

OHpeI[eJ'II/ITB AWaMCTp BaJjia Ha I-m Y4aCTKC NCXOA U3 YCIIOBHA IPOYHOCTH, CCIIN

[c]= 30MITa _ M;s=500Hm
Mi=100HM oMM _ M4=300Hm
N W -
SV/AV/AV/2N
[ lz | Iy
—~- - ol B
3agauda Ne56

OHpCIICJII/ITB AUaMCTp BaJia Ha 2-M Y4aCTKC UCXOOdg U3 YCJIOBHUA IIPOYHOCTH, CCIIN

[z]= 100MITa M;:=1200HM  M,=400Hm

M3=800HMm M4=2400Hm
ﬁ

B

- \

3
TS

A
(4 |t

3amauga Ne57

OnpenenuTs IMaMeTp Bajia HA ONIACHOM Y9aCTKe UCXO/Is U3 YCIOBHUS TIPOYHOCTH,
eciu [r]= 30MIla

3amaua Ne58

OnpenenuTh IMaMeTp Baja Ha OIIACHOM y4acTKe HCXOJS U3 YCIOBHUS IIPOYHOCTH,
eciu [z]= 100MIla

3amaga Ne59

OnpenenuTs IMaMeTp Bajia Ha ONIACHOM y4acTKe HCXOJS U3 YCIOBHUS IIPOYHOCTH,
eciu [r]= 25Mlla




3amaua Ne60

[TocTpoUTh 3MIOPY MOMEPEUHBIX CHIT:
15:30!(*’

NSNNNN

rF 3
2M 3M _|
,c1=20xH

3amaua Ne61

[TocTpouTs >mt0py U3rHOAOIIMX MOMEHTOB:

F>=10kH
/ !
7
4 . 2m 1 3m R
< T >
F1=30kH
3agaua Ne62
[IpoBEPUTHL IPOYHOCTE Galky, ecu [o]=160H/Mm?
F1=6KH b
/, hilld -
% A B C A b=10 cm
/ =
4 < 2m > 4m ;T v T
F2=4kH
3anmaya Ne63
[IpoBEPUTHL IPOYHOCTE Ganku, ecmu [o]=240H/MM?, ceuenne Ganku- nByTaBp Ne20
15 F1=40kH
/‘ oM
7
7
/
7 3m ] F2=20kH
3amaua Ne64
F1=30kH
/) 1.5m
[TOCTPOUTS SIIOPY MOIEPEYHBIX CHJT /"—'1
/
7 3m l F2=20kH

3amaua Ne65

[TpoBEPUTHL IPOYHOCTE Galku, eciu o] =240H/mm?, ceuenue Ganku- asytasp Nel§
F1=40kH

SN

A
A 4

0
2n - Im 1Fz=20KH



3amaua Ne66

OnpenenuTs pa3Mepbl MONEPEYHOrO CeYeHUs OalKu B BUJIE KBaJpaTa, €CIu

[c]=160H/Mm?

3amaga Ne67

-

F1=30kH
\ 4
A
F2=60kH /74>7
2m 3m 3m
D > < >
o, =200
[

OnpenenuTs NepeIaTOYHOE OTHOLLIEHUE U

CKOpPOCTb BpallICHUA BBIXOIHOI'O BaJia:

3amaua Ne68

OHpeI[e.]'II/ITB MNepcaIaTOYHbIC YU CJIa, YTTIOBBIC

CKOpPOCTH BaJIOB, €CJIKM YHUCJIO O60pOTOB Baja

nBurareis N,=292000./MuH.

3amaga Ne69

=8
N=2920 oéfhrun. ] p // Z,=60
[
=200 o= 500
; =
M A - Z ::222
n-2ghe | 2,760

OHpeI(eJ'H/ITB MNePpCaAATOIHBIC YUCJIA, YTTIOBBIC CKOPOCTH BAJIOB, OKPYKHYIO CKOPOCTbH

TOYKU A peMHs, €CJIM 4YacTOTa BpalleHus Bajia apurarens N, =150000./MuH.,

AUaMCTPbI IKUBOB:

3yoneB 23=20, z2,=40.
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3amaga Ne70
OnpenenuTs EpeIaTOYHBIC YUCIIA, YTIOBBIE CKOPOCTH BAJIOB, €CITU

qUCJI0 000poTOB Bana apurarens N,=300000./MuH., Z;=25, Z,=50,

23:30, Z4=90

3amaua Ne71
OnpenenuTs yrioBble CKOPOCTH BAJIOB, MEPEAATOYHOE YHUCIO MHOTOCTYIIEHUATON

nepeayuu, €CiIM 4acToTa BpallleHus Basia ABuraresns N,= 2920 06/MuH.

Z=23

=2

0
3~

Z=60

3anmaua Ne72
JlnaMeTp OKpy>KHOCTHU BBICTYNOB NpAMO3y0oro koseca 190 mm, yucio 3yoneB 36.

OHpeI[eJII/ITb MOAYJIb 3alCIINICHUA U AUaAMCETP I[GJ'IHTCJ'II)HOVI OKPYKHOCTH.
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5 INakeT nmpenogaBaTeas (3K3aMeHATOPA)

YcaoBug:

a) Buo u ¢popma sxzamena: ycmmuulii omeem no ouiemam

0) Koauuecmeo 3a0anuit 01:a cmyoenma.

- TeopeTuuecKue 3aaanus — 1;

- IIPAKTUYCCKHUC 3aaHHA 2.

8) Kpumepuu ouenox:

Ouenka

Kpumepuu

5 KOTIIAYHOM)

- [IonHeie, yéTKHE, apryMEHTHPOBAHHBIE, TPAMOTHBIE
OTBETHI HA TEOPETUYCCKUE BOIIPOCHI IK3aMEHAIIMOHHOTO
ouiiera;

- IPAKTUYECKOE 33aJJaHUE BBIOJHEHO MPABUIBHO U TOJIHO,
CTYACHT YBEPEHHO, YETKO, apIyMEHTUPOBAHO U I'PAMOTHO
Pa3bsICHSCT JIOTUKY PEUICHHS 33 JaHHUS;

- YBepCHHI)IG nu HpaBI/IJ'IBHI)IG OTBETBI HAa AOIIOJIHUTCIIBHBIC
BOIIPOCHI U 3aJ[aHKs

4 «xXOpomo»

- [IonHele, y€TKHE, apryMEHTHPOBAHHBIE, TPAMOTHBIE
OTBETHI Ha TEOPETUYECKHE BOIIPOCHI SK3aMEHAIIHOHHOTO
ouniera;

- IPaKTUYECKOE 33JaHUE BBIIIOJIHEHO MPABUIIHHO U TIOJHO,
CTYJICHT HE JJOCTAaTOYHO YBEPECHHO, YETKO,
apryMEHTHUPOBAHO U TPAMOTHO Pa3bsCHSET JIOTUKY
peHIeHI/ISI 3alaHusA;

- HE 3HAYUTeNbHbIE 3aTPyTHEHUS TIPU OTBETAaX Ha
JOITOJIHUTCIIBHBIC BOHpOCI)I " 3a1aHNs.

3  «yIOBIETBOPHUTEIHHO»

- HE JIOCTATOYHO TOJTHbIC YETKHE U apTyYMEHTUPOBAHHBIC
OTBETHI HA TEOPETHUYCCKHE BOMPOCHI IK3aMEHAIHOHHOTO
ounera;

- MPAKTHYECKOE 3aIaHUE BBHITIOJIHEHO MPABHIILHO, HO HE
MIOJTHO, CTYJICHT HE YBEPEHHO, HE YETKO, HE
apryMEHTHPOBAHO Pa3bsCHSET JIOTUKY PEIICHHS 3a1aHus;
- 3aTPY/IHEHUS TPU OTBETAX Ha JOTOJIHUTEIBHBIC BOPOCHI
U 3aaHMSL.

2 «CHCYTOBJICTBOPUTCIILHO»

- HCT IMPABUJIBHOI'O OTBETA HA OJIUH WUJIU 00a
TCOPCTUUCCKHUX BOIPOCA SK3aMCHAIITMOHHOT'O 6I/IHCTa;

- IPAKTUYCCKOC 3aJaHUEC HE BBIITOJIHCHO WUJIX BBIIIOJIHECHO
HC IPAaBUJIBHO, U CTYACHT HC MOKCT Pa3bIACHACT JIOTUKY
PEIICHUA 3a1aHN.

2) Bpema na omeem no ounemy:

Ha noarorosky no Ousnety orBogutcs He 6onee 30 MuH.
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Ha cpgady ycTHOTO SK3aMeHa mpeaycMaTpuBaroTcs He Oosiee 15 MUHYT Ha
KaXXJI0T0 CTYJICHTA.
0) Obopyoosanue, pazpeuwiénnoe 0131 8bINOJIHEHUS 3A0AHUL.

- KaJbKYJIATOP

e) Jlumepamypa ona cmyoenma.

OCHOBHBIE HCTOYHUKH:

1 CepOumn, E. I1. Texunueckas mexanuka: yueOHuk /Cepoun E. I1. - Mockaa:
KnoPyc, 2018. — 399 c. — (CIIO). — ISBN 978-5-406-06354-5. — ULR:
https://book.ru/930600. - TekcT: 3JeKTPOHHBIH.

2 Kpartkuii kypc ekt o guciuminae OI1.02 Texaudeckas MexaHUKa,
paszen Jleranu MalmuH, Ui CTYAEHTOB cequanbHOCTeW: CTPOUTEIBCTBO KEIE3HBIX
JIOpOT, IIyTh U IIyTEBOE XO35MUCTBO, TeXHUYECKas IKCIUTyaTalus IOABUKHOIO
COCTaBa JKEJNE3HbIX 10por, coctaButenb - Hyxubix M.H., npenogaBarens ¢punnana

CamI'VIIC B 1. Caparose.

JIOTIOTHUTETHHBIE HCTOYHUKH

1 Memepckuit, 1.B. 3amauu no TeopeTnueckoii MexaHuKe : yaeOHOe Tocooue
/ N.B. Memepckutii ; mox pegaknuei B.A. [TanmemoBsa, JI.P. Mepkuna. — 52-¢ u3.,
crep. — Canxkt-IletepOypr : Jlanp, 2019. — 448 c. — ISBN 978-5-8114-4190-7. —
TekcT : asekTpoHHbIH // JIaHb : aneKTpoHHO-O0nbMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/115729. — Pexwum noctyma: ajs aBTOpus3.
MTOJIb30BATEIIEH.

2 Dpnenu, A.A. Teopust MEXaHU3MOB M JI€TaJIU MAIIMH : ydeOHoe mocodue /
Opnenun A.A., Opnean H.A. — Mocksa : KnoPyc, 2017. — 293 ¢. — (s
0akanaBpoB). — ISBN 978-5-406-02716-5. — URL.: https://book.ru/book/926889. —
TeKCT : DJIEKTPOHHBIN.

3 Opnenu, A.A. ConpoTuBiieHHE MaTEPHAIIOB : yaeOHOe Tocooue / Ipaenu

A.A., Opnenn H.A. — Mocksa : KnoPyc, 2017. — 160 c. — (ny1s 6akanaBpoB). —
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https://book.ru/930600.%20-

ISBN 978-5-406-01775-3. — URL.: https://book.ru/book/927683). — Tekcr :
AIEKTPOHHBIN.

4 Dpnenu, A.A. Teoperndeckast MexaHuKa : yaeOHoe nocodue / Dpaean A.A.,
Opaenu H.A. — Mocksa : KnoPyc, 2017. — 203 ¢. — (nna 6akanaBpoB). — ISBN
978-5-406-05956-2. — URL.: https://book.ru/book/927678. — TeKcT : 371eKTPpOHHBIN.

3.2.3 Pecypcwr ymanennoro goctyna (INTERNET):

[lpu opraHu3aiuu JUCTAHIIMOHHOTO OOYUYEHHUS HCIIOJB3YOTCS OJICKTPOHHBIC
wiatdopmel: Zoom, Moodle (pexxum noctyma: caiitt CTXKT https://sdo.stgt.site/)

1 Jlexuuu o TexHUYEeCKOW MexaHuke. Pexxum nocrymna:

http://www.technical-mechanics.narod.ru

2 Oo0pazoBarenbhbiii poekT A. H. Bapruna : ®usuka, XxuMusi, MaTeMaTUKa

CTYJCHTaM U IIKoJbHUKaM. Pexxum moctyna: http://www.ph4s.ru/book _teormex.html

3 OcCHOBBI TEXHUYECKON MEXaHUKH. Pexxum goctymna:

http://www.ostemex.ru/statika/34-osnovnye-ponyatiya-statiki.html

4 Tlnockas cucrema CXOAAIUXCs CUJII - pCHICHUSA 3aa4 I10 TeopeTquCKOﬁ
MexaHuke. Pexxum gocrtyna:
http://exir.ru/termeh/ploskaya_sistema_shodyaschisa_sil.htm

5 A.H. Tapckux OCHOBBI TEXHHUECKOW MEXAHUKH - AJICKTPOHHBIN YUCOHUK .
Pesxxum noctyna: http://www.cross-
kpk.ru/ims/02708/0TM/Glaval/razdel2/razdel12.html

6 Jlekiuu u pacdeTsl M0 TEXHUYECKOW MexaHuke. PexxuM noctymna:

www.mehanikamopk.narod.ru
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