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1. ITosicHUTE/IbHAS 3AMUCKA

®OC mnpenHazHadeH [JIsi KOHTPOJSI U OLIGHKHM 00pa3oBaTeIbHBIX
JOCTHXKEHUM OOyYaronIuXcsi, OCBOMBIIMX MPOTpaMMy Y4YEOHOW AMCIUILIMHbI
OI1.02 Texaudeckass MEXaHUKA.

Ha ocBoenue mnporpaMmmbl Yy4eOHOW JIMCHUIJIMHBI OI1.02
TexHuueckass MeXaHUKa OTBENEHO MAKCUMaJIbHOM y4eOHOM Harpy3kud Ha
cTyaeHTa 216 4acoB, B TOM 4HCIIE:

- 00s13aTeILHON ayIUTOPHON yUeOHOM Harpy3ku cryaeHTa 144 yacos;

- CAaMOCTOSITEIFHOM pabOThI CTYy/IeHTa /2 4acoB.

OOC BKIIOYAIOT B Cce0s KOHTPOJIbHBIE MaTepuaibl s MPOBEICHUS
OMEpPAaTUBHOIO (MOYypOYHOro), pyOexHOro (Mo pasnenaM M YKPYNHEHHBIM
T€MaM) U UTOTOBOT'O KOHTPOJIS MO 3aBEPIICHUIO U3YUYCHUS JUCIUTUIAHBI.

DOC npedycmampusaem cieoyroujue 6UObl KOHMPOJIA:

- YCTHBIN OIPOC;

- MUCbMEHHBIE PabOTHI;

- KOHTPOJIb C TTOMOIIBI0 TEXHUYECKUX CPEJICTB U MHPOPMAITMOHHBIX
CUCTEM.

DOC npeononazarom cieoyrouwiue opmovt KOHMpPOIa:

- coOeceloBanueE,

- TECTUPOBaHMUE,

- KOHTPOJIbHBIE PAOOTHI,

- TabopaTopHasi, MpakTU4YecKas,

- pedbepaTsl ¥ MHBIE TBOPYECKHE PAOOTHI,

- DK3aMEH.

dopmMoif KOHTPOJISI B 3 CEMECTpPE, COTJIACHO YYEOHOTO IJIaHa, SIBISETCS
KOHTpOJIbHAs padoTa.

Ntorosoit ¢hopmMoil KOHTPOJIS MO 3aBEPIICHUIO U3YUCHHS JUCITUTIIAHBI
OI1.02 Texnuveckasi MexaHHKa, COTJIACHO yU4eOHOTO TIJIaHa, SIBJISETCS K3aMEH B
4-m cemecTtpe.

@OC pa3paboTaHbl HA OCHOBaHUMU:



- ®I'OC CIIO no cneruanpHOocTH 23.02.06 Texanueckas SKCIUTyaTaIus
HOJIBUYKHOTO COCTaBa KEJIE3HbIX JOpOr, 0a30BbI yPOBEHb MOJArOTOBKHU(IIPUKA3
Muno6puaayku P® ot 22.04.2014 Ne 388);

- yueOHoro tiana 23.02.06 TexHuyeckas SKCIUTyaTalusi MOABHKHOTO
COCTaBa KEJIE3HbIX JOpOr, 0a30BbIil YPOBEHb INOJTOTOBKY,;

- paboueii mporpammel 1o aucuuiuinae OI1.02 TexHuyeckas MEXaHUKA;

B pe3ynbTaTe 0CBOCHUS TUCUUIIMHBI 00YYaIOIUNACA J0JIKEH YMETh:

V1- ucnonp3oBaTh METOJBl IMPOBEPOUHBIX PACYETOB HA IPOYHOCTH,
NeHCTBUI n3ruba v KpydeHus;

VY2 - BpIOUpaTh criocol nepegadr BpamaTeIbHOr0 MOMEHTA.

B pe3ynbpraTe 0CBOEHUS NUCHUIUIMHBI O0YYaIOUIUIICs T0JIKeH 3HATD!

31 - OCHOBHBIE TIOJIOXKECHHSI W AKCUOMBI CTaTHKH, KHHEMAaTHKH,

JUHAMHKHU 1 IIGTEUIGﬁ MallliH.



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

O0bém Bpemenn,

Bua u Ne 3ananus

Howmepa pasienion OTBEJEHHOI0 Ha U3y4YeHHue s
Pe3yibTaThl 00y4eHHs .. |(maxkcumanvnan nazpyska)| onepaTuBHOrO.
OcHoOBHBIE I0KA3aTeIH OLECHKHU (Tem) mo padouei
(0CBOEHHBbIE YMEHMSI, YCBOEHHbIE C3VILTATOR o PYOeKHOTO U
sHanus) / Komnerenuun pesy IiporpaMmme 1achbl 0 HUTOrOBOTO
KOHTPOJIs
Ymemns: -[IpumensieT MeTo ceyeHuil npu
Y 1 - WUCImoas30BaTh METOIBIPACICTC Ha PACTSIKCHUC U CIKATHC,
- HCIOJIb3YET YCIOBUE IPOYHOCTH
IIPOBCPOUYHBIX pacy€ToB Halnsis oLeHKU paboThl KOHCTPYKIUH.
MPOYHOCTh, JACUCTBUI uU3rHuda U [Tpumensier MeToJ| cedennii pu
SILIEHUH 33]]a4 Ha CPe3 U CMATHE;
KPYUYCHMUS; P . p ’
-OIIpeIeNsieT KacaTeabHble T3:
HaNpsHKEHUs cpe3a M HOpMaJlbHbIE 1.1.1-1.1.5;
HATPSOKEHUS. CMATHS B DJIEMEHTaX 1.21-1.2.17
[(OHCTPYKIUI, T1.1—1.8; 1.3.1-1.3.27;
-IIPUMEHSIET YCIOBHUE TPOYHOCTH Ha i 0 ) i
Sams: pe3 1 CMATHE /U1 ONpe/IeICHs T2.1-2.8 188 86.2% 2.1.1-2.1.12;
13.1,3.2,3.4,3.5 2.2.1-2.2.16
3 1 - OCHOBHBIE TIOJIOKEHUS U KOJTMYIECTBA SJIEMEHTOB KPCIUICHUS U T D 9
X TEOMETPUYECKHUX IIapaMETPOB; 113:
AKCHOMBI CTaTUKH, KHHEMATUKH, | apajmmsupyer pesysibTaThl pacueTOB [1P1—I1P9;
JTP-1.

TMHAMHMKH U JeTajaeil MallIiH.

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

Ha Cpe3 U CMSATHUE;
FBBITTOJTHSIET PACUET Ha CPE3 U CMATHE
00JITOBBIX U 3aKJIEMTOYHBIX
COeTMHEHHH.

-l IpumensieT MmeTon ceueHni mpu
PELLICHUH 3a7a4 Ha KPY4YCHHUE;
-COCTABJISICT YPABHEHHUE PABHOBECHUS
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17151 oTIpeieNieHusl KPYTAIIETro
MOMEHTA;

-OIpeiessieT FeOMETPHUIECKHe
XapAKTEPUCTUKH CEUCHHUSI OATKHU TIPU
KpY4YCHHH;

-OIIpEIEIsIET KacaTeIbHble
HATPSDKEHUS. U YTIIbI 3aKPY4YUBAHUS
pU KPYy4EHUU;

CIIPUMEHSIET YCIOBHUE TPOYHOCTU U
PKECTKOCTH JJIs1 OTIpEeieNICHUs
[TapaMeTpOB CEUCHUS Baja;
-AHAJIM3UPYET pe3ysIbTaThl pacyeTOB
Ha KpY4YCHHUE.

-l [puMeHsieT METO | CEYeHUN NP
peLICHUH 3a/1a4 Ha U3Tuo;
-COCTaBJIIET YpAaBHEHUE PABHOBECUS
1151 OTIpEeIeNIEHUs] U3rM0AOILEr0
MOMEHTA M TIOTIEPEYHON CUJTBI B
CeueHusIX OanKu;

-OIIpeIesieT FTEOMETPHUUECKHE
XapaKTePUCTUKH CeYeHHs OaIKu Tpu
3ruoe;

F-IIOHMMAET, KaKUe HANPSKEHUs
BO3HHMKAIOT B CEUCHUAX OAJIKU TIPH
3ruoe;

-BBITIOJTHSIECT TPOBEPOUYHBIN U
IPOEKTHPOBOYHBIN pacyeT OaloK,
paboTaromux Ha U3ruo;
-FaHAJIM3UPYET PE3YJIbTAThl PACUETOB
Ha U3THO.

-CBOOOZHO OMepupyeT OCHOBHBIMU
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[MOHSATUSAMH CTATUKHU: MaTepualbHas
TO4YKa, aOCOJIFOTHO TBEPIOE Teo,
Cuia, paBHOBeECHE,
PaBHOJCHCTBYIOIAsA, CUCTEMA CHII,
MOMEHT  Tapbl, MOMEHT  CHJIbI
OTHOCUTCJIBHO TOYKMH,

-orpesiesieT MPOEKLUUU CHUJT Ha OCH
KOOpAWHAT;

-COCTaBJISIET YpaBHEHHUs DPaBHOBECHUS
IOCKOM CHCTEMBI CXOOALINXCSA CUII U
[IPOM3BOJIHLHO PACTIONOKEHHBIX CHJI;
-OIpeIeIISIeT PeaKIy O1op OajoK;

- OmpeleisieT IOJIOKEHHE LEHTpa
[TAXKCCTHU CJIOKHBIX Ce‘IGHI/If/'I,
COCTOSIIINX u3 MIPOCTHIX
reoMeTpuueckux Guryp um npoduien
poKara.

-CBOOOZHO oOmepUpyeT OCHOBHBIMU
[IOHATUAMHAU KHHEMAaTUKN:
TpaeKTopHsi, MyTh,  PacCTOSHUE,
CKOPOCTh, YCKOpEHHE, HOPMAIILHOE U
KacaTeIbHOE YCKOPEHHE.
-Onpenensier KHHEMaTHYECKUe
mapaMeTpbl o YpaBHEHUSM
IIBMDKCHUA W 110 KHHEMAaTHUYCCKUM
rpadukaM TpU TOCTYMAaTeIbHOM H
BpalaTCJIIbHOM ABHUKCHUU.
-CBOOOTHO OTEepUpyeT OCHOBHBIMHU

MOHSTHSIMH JTUHAMUKH: cuia
MHEPIINH, pabora, MOIIIHOCTb,
KO2( PUITUEHT TT0JIE3HOTO JIEHCTBHS.

-Permaer 3a/1auu JTMHAMUKH,

MICITOJIB3YsI OCHOBHOM 3aKOH.




-CocraBisieT ypaBHeHHe JlamamoOepa.
-Omnpenenser padOTy W MOIIHOCTH
npu MPSIMOJIMHEHHOM u
KPUBOJIMHEHHOM JIBUKCHHH.

-PaznmyyaeT  COeAUMHEHUS  JeTajei
MalllMH Pa3beMHbIE M HEPa3bEeMHBIC:
CBapHbIC, 3aKJICTIOYHBIC, KJICEBHIC,
COCIMHECHHS C HATITOM, PE3bOOBEIE,
[IITTOHOYHbBIC, IIIJTUIICBBIC;
-XapakTepu3yeT  JOCTOMHCTBA W
HCIOCTaTKHU COCIMHCHHUI,
MaTepUalibl, MPUHLMUI [OJYyYEHUs
COCIMHEHUH.

-XapakTepu3yeT Ballbl U OCH, HX
OTJINYUE, KOHCTPYKIIMIO, MaTEpHUAIIbI.
-[lonnMaeT MPUHIIUI paboThI
[TOIITUITHUKOB CKOJIb)KCHHUS u
[TOAIITUITHUKOB KAaUCHUS,
-XapakTepu3yeT  JOCTOMHCTBA WU
HETOCTaTKH MTOIITUITHUKOB
CKOJIb)KCHUS u MOAIIUITHUKOB
KaueHUsI, KOHCTPYKIIUIO, MaTepUabl,
BU/IbI pa3pyLICHUI.

FlloHrMaeT Ha3HA4YeHHE W TPUHIIMIL
paboThl My(DT;

- KiaccuuuupyeTr My(QThl.

Y2 - BbIOWpaTh CcHocoO

rnepeiadn

MOMCHTA.

BpaIiaTeIbHOIO

-Paznnyaer nepenayu:
(bpUKLIMOHHYIO, 3y0Ouarylo,
BUHTOBYIO, YEPBSYHYIO, PEMEHHYIO,
[ICTTHYO;
FITOHIMAET TPUHITHTT paboThI
epenad;

13.3

28

13.8%

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




FIEPEUHCIIICT JTOCTOMHCTBA u
HEeI0CTAaTKH Tepeiay;

-XapakTepu3yeT MaTepHabl repeaad,
Komnemenyuu: BU/IbI PA3PYILIECHUN.

OK1-9

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

3.1 Texker 3a1aHU:

Tema 1.1

Ne

Bompoc BapuaHTbl 0TBETOB

IIpaBuibHBIC OTBETHI

[TpocTeie mo 16amty

111 A)...mepa OCHOBHOE MOHATHE

MEXaHUYECKOTO «CTaTuku» cuna — 310
B3aUMOJICUCTBUS Mepa MEXaHHYECKOTro
MaTepUaNbHBIX TENl, | B3AaUMOJICHCTBHUS
XapaKTepU3yIoIIasicss | MaTEPUAIbHBIX Tel,
HaIlpaBJICHUEM, XapaKkTepu3yroascs
BEJIMYMHOM Y TOYKOM | HAIIPABJICHUEM,
IIPUIIOKEHUS. BEJINYNHOU U TOUKOMN
b)...ckanspHas IPUIOKEHUS.
BEITMYMHA,

OCHOBHOE€ IIOHSITHE OTPEIENAOMAsCS

«Cratuxkm» cuna — 3710... TONBKO MOZIYJIEM 1
HE UMeroIas
HaIpaBJICHUS B
MIPOCTPAHCTRBE.
B)...Mepa
MEXaHUYECKOTO
B3aUMOJECHUCTBUSA
MaTepHaNTbHBIX TEII,
XapaKTepU3yIoIIasics
HaIpaBJICHUEM U
BEJIMYMHOM.

1.1.2 A)...cxaisp, PaBHopelicTByIOIIas
SIBJISTFOTITHIICS CUCTEMBI CHJI B
OTPE3KOM MEX]Y CUJIOBOM
MEPBBIM U MHOTOYTOJIbHUKE
. MOCJICTHUM U300pakaeTcs Kak

PasnozercTBytoman BEKTOPOM. BEKTOD, HAIIPABJIECHHBII

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

MHOTOYTOJIbHHKC HanpaBJIeHHBINA 13 CKJIa/IBIBAEMOTO

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

HaIpPaBJICHHbBIN U3
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KOHIIa MTOCJIETHETO
CKJIJ[bIBAEMOTO

BEKTOpa B HA4YaJIo

IEpBOTO

1.1.3 | PaBHOAeHCTBYIOMIAS A)... HeckoJbKO cwil, | PaBHOAEMCTBYIOIIAS
CUCTEMBbI CXOJISIIINXCS CUJT | SKBUBAJIECHTHBIX CUCTEMBI CXOSIINXCS
3TO... 3aJIaHHOM CUCTEME CHWJI 3TO OJIHA CHUJIa,

CHII. OKa3bIBAIOIIAs Ha TEJIO
b)... onHa cuia, TaKoe ke

paBHas MO BEJIMYMHE | MEXaHUYECKOE

CyMME BEJIUYUH NEUCTBUE, UTO U
3aJIaHHbIX CUJL. 3a/laHHAas CUCTEMa CUJI
B)... onna cuna,

OKa3bIBAIOIIAS HA

TEJIO TAKOE KE

MEXaHHYECKOE

JICUCTBHUE, YTO U

3a/IaHHAasl CUCTEMa

CHJI.

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

1.15 A)RAax, Ray B mapaupHO —

Kakue peakiiny BOSHUKAIOT HETTOBIDKHOI OTOpE
B LIAPHUPHO — B)Rax, Ray , Mr BO3HUKAIOT PEakIuu Ray,
HETMOABHKHOU O1tope? R
B)R Ay Ay
Tema 1.2
Ne \ Bonpoc ‘ BapuaHTbl 0TBETOB ‘ IIpaBuJibHBIE OTBETHI
[Tpocteie o 16ammy

1.2.1 | Kakoii BEKTOp CHIIOBOTO A) F3 PaBHOI€MICTBYIOIIIEH
MHOT'OYTOJIbHUKA SIBJIIETCS CUJION SIBJISIETCSI BEKTOP
PaBHOJICHUCTBYIOIIEH b) F Fa
CHUJION? B) Fu

M Fp

1.2.2 | Kakoii BEeKTOp CHIIOBOTO A) F3 PaBHopelicTBYIO1ICH
MHOTOyTOJbHUKA siBisIeTCS | B) F» CUJION SABJISIETCS
PaBHOACUCTBYIOLIEH B) F4 BEeKTOD F>
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CHIom? =
F

I') F,

1.2.3 | Kakoii BEeKTOp CHIIOBOTO A)F; PaBHopelicTBYIOMICH
MHOTOyToNbHUKA sBisAeTCS | B) 2 CUJION ABJISIETCS
PaBHOJEHUCTBYIOLIEN B) k1 BEKTOp F4
CUIION? ') Fs4

1.2.4 | Kakoii BEKTOp CHJIOBOTO A)Fq4 PaBHOneMCTBYIOIIEH
MHOTOyTONbHUKA siBiAeTCs | b) 2 CUJION ABJISIETCS
PaBHOJIEVCTBYIOIIEN B) F3 BEKTOp F4
CuIoit? F ')k

F F,

1.2.5 | Kakoii BEeKTOp CHIIOBOTO A) Fq PaBHOz€elCTBYIOIIET
MHOTroyrojbHuKa siBjsiercst | b) F» CUJION SABJISIETCS
paBHOJCHCTBYIOIIEN B) F3 BeKTOp F4
CHJIOM? F I Fy

Fl

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

a) ZFix:O {EFM:O
> M (Fi)=0 By =0
6) EFiX =0
F, =0
o) d>M, (lf =0
D> M, (Fi)=0

1.2.7 | T'eometrpuueckoe ycnoBue | A) Jlus paBHOBecus | ['eomerpudeckoe

pPaBHOBECHUS CUCTEMBI CUCTEMBI YyCIIOBUE  PaBHOBECHUS
CXOJAIIUXCS CWJI | CHCTEMBl CXOISLIUXCS
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CXOOAIIUXCA CUII:

HEO0XO0IUMO u
JIOCTaTOYHO, 4YTOOBI
CHJIOBOM
MHOTOYTOJIBHUK OBLI
3aMKHYT.

b) Jlns paBHOBecus
CUCTEMBI
CXOJSATITUXCS CHUIT
HE00XO0 MO u
JIOCTATOYHO, YTOOBI
MOCIIETHUM ~ BEKTOP
ObLI HampaBJIeH W3
Hayasia EepPBOTro
CKJIAJ[bIBAEMOTO
BEKTOpa B  KOHeIl
MOCJIETHETO.

B) Jlna paBHOBecus
CUCTEMBI

CXOISIITUXCS CHII
HEO0OXO0IMMO u
JIOCTATOYHO, YTOOBI
anreOpanueckas

CyMMa BCEX CHII
paBHsIACH HYJIIO.

cuit: Jlns paBHOBecus
CHUCTEMBI CXOJSAIIUXCS
CHJI HEOOXOOUMO H
JIOCTaTOYHO, YTOOBI
CHJIOBOM

MHOTOYTOJIbHUK ~ OBLI
3aMKHYT.

1.2.8

Kakoii cunoBoit
MHOTOYTOJIbHUK
COOTBETCTBYET
YPaBHOBEILICHHON CUCTEME
cun?

A)a
b) 6
B)c

YpaBHOBEIIEHHON
CHUCTEME CUJI
COOTBETCTBYET
CHJIOBOU
MHOT'OYTOJIbHUK a)
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1.2.9 Kaxkoii cunoBoit A)a YpaBHOBEIIEHHOM
MHOT'OYT'OJIbHUK b) 6 CHUCTEME CHUII
COOTBETCTBYET B)c COOTBETCTBYET
YpaBHOBEIICHHOW CUCTEME CUJIOBOM
cui? F, MHOTOYTOJIbHUK C)

a)
0)
c)

1.2.10 | Kakoii cunoBoi A)a YpaBHOBEIIEHHOM
MHOTOYTOJIbHUK b) 6 cucreme CHII
COOTBETCTBYET B)c COOTBETCTBYET
YpaBHOBEIICHHON CUCTEME CUJIOBOM
cui? _ MHOTOYTOJIbHUK C)

I:l
a)

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

CUJIOBOU

YPaBHOBEIICHHON CUCTEME
cun? F

MHOTOYTOJIbHUK 0)
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1.2.12 | OnpenenuTh MPOESKIIUIO A) F=+F [Ipoeknust cuibl 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° [Ipoekuust 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) Fx=F- c0s55° [Ipoekuus cunel 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 | OnpenenuTh NPOESKIUIO A) Fy=—F- sin 65° [Ipoekius cunsl F Ha
cuiisl F Ha och ¥V b) Fy, = —F- cos25° ocb Y paHa F,= —F
y B) F,= —F- c0s65° C0S65°
- X |T) Fy= +F- c0s65°
E
1.2.16 | Onpenenuth TPOEKINIO A) F=+F [Ipoekuuss 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 | Onpenenuth TPOEKINIO A) F=+F [Ipoekuuss cunel F Ha
cuibl F Ha och X b) F=-F och X paBHa F= —F
B)F=0
NF=1

Ty
E
— >
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Tema 1.3

Ne ‘ Bomnpoc ‘ BapuaHTbl 0TBETOB ‘ IIpaBuJjbHbIEC OTBETHI

[Ipocteie no 1 6amny

1.3.1 | Onpenenuts MoMeHT Tiapsl | A) M=F-a MomMeHT mapel  cui
CHIL. b) M =FB paBeH
B) M=—-F-c M =F-B
1.3.2 | Onpenenuth MOMEHT napel | A) M= —F-f MoMeHT mapbl  CHJI
CHII. b) M=Fd paBcH
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
CHUJL. b) M=-F«x paBeH
E | BYM=-Fc M=-F-c
c B %
_ F
1.3.5 | Onpenenuth MOMEHT Tapel | A) M= F-h MoMeHT mapbl  CUJ
b) M=F-{ paBeH
B) M=F-a M=F-a
1.3.6 | Ompenenuth MoMeHT cuiibl | A) Ma( F )=F-a Moment  cumber F
F oTHOCHTENBHO TOYKH A B) MA( F)=—FB OTHOCHUTEITLHO  TOYKH
E B) Ma( F)=-Fh A paBeH
B Ma( F)=-Fh
a
A
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1.3.7 | Onpenenutb MoMeHT cuitbl | A) Ma( F)=—-F-a Moment  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  cunmbel F
F oTHOCHTEIBHO TOUKH B b) Mg( F)=-FB OTHOCHTEILHO  TOYKH
B) Mg( F)=-Fa A paBen
_ B Msg( F)=-FB
E B
a
1.3.9 | Onpenenuth MoMeHT cuiibl | A) Ma( F)=+F-h Mowment  cumel  F
F oTHOCHTENNBHO TOYKH A B) Ma( F)=+FB OTHOCHUTETLHO  TOYKHU
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 Mowment  cumel  F
F otHOCHTENBHO TOUKH C B) Mc( F)=+Fd OTHOCHUTEITLHO  TOYKHU
. d B) Mc( F)=+FB A paBeH
_  C Mc( F)=+FB
F
a
1.3.11 Ecnu npu npuBeaeHun
fro MOMHO Ckasatk 0 A)3anaHHasi cucTeMa Eﬂgzggniic;eh&e
TLIOCKOM CHCTCME CHJT HE YpaBHOBEIIICHA. P
HPOU3BOITBHO PacIOIOKEHHBIX CHIT K
PaCTIONIOKEHHBIX CUJI, ecl  |b)3ananHas cuctema  [1OKOTOPOMY LICHTPY
IIpY IIPUBEICHHH €€ K CuJI ypaBHOBelnena, | 1aBHBIM BEKTOD Fra 1
HEKOTOPOMY 1IEHTPY [JIaBHBIM MOMEHT M,
IJ1aBHBINH BEKTOp Fry 1 B)3ananHas cHCTEMa  [paBHBI HyITO, TO
ITIaBHBIH MOMEHT My, CHJI 3aMCHEHA _ pamaHHasg CHCTEMa CHIT
PaBHBI HYJIIO? PaBHOJACUCTBYIOIICH. |ypaBHOBCIICHA.
1.3.12 | YpaBHeHUs paBHOBECHUS A)a YpaBHeHUs
IJIOCKOU CUCTEMBI b) 6 paBHOBECHS ILIOCKOU
IPOU3BOJILHO B)c CHCTEMbI ITPOU3BOJIHHO

PaCIIOJIOKCHHBIX CHJI

PaCIIOJIOKCHHBIX CHJI
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MMEIOT BUI: UMEIOT BHI:
F.=0 F,=0 F.=0
a)s ) F,=0 0)1) F, =0 F, =0
M, (Fi)=0 F, =0 M, (Fi)=0
> F=0
¢){> M, (Fi)=0
3S'M ,(Fi)=0
Cpenneit cinoxHocta 1o 1.5 6anmna
1.3.13 | Onpenenuthb A) M=-2 kHm PesynpTupyrommii
pe3ynbTUpyromuii MoMeHT | b) M=+ 2 kHwm MOMEHT CHUCTEMBI IIap
CHUCTEMBI IIap CUJI, €CIU: B) M=16 xHwm CUJI paBEH
m:=2xHwm, my=4xHwm, I M=-2 xkH =-2xkH
ms=7xkHM, ms;=3xHm.
mi m2
Mma ms
1.3.14 | Onpenenuth A) M=+15 kHwm PesynbTupyrommii
pe3ynbTupyromuit MoMeHT | b) M= +14 kHwm MOMEHT CHCTEMBI Iap
CUCTEMBI I1ap CUJI, €CIIU: B) M=-1 kHwm cun paseH M= + 14
m;=7xkHm, my=1xHm, ') M= - 14 xHm kHwm
ms=5xH™M, m;=3xHm.
ma 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, ') M= +1 kHwm M= +1 kHwm

ms= 9xkHMm, my= 2xHwm.

ma m1

ms
Mma
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1.3.16 | Onpenenuthb A) M=-2 xHm PesynbTupyrommit
pe3ynbTupytomuii MomeHT | b) M=+ 2 xHwm MOMEHT CHUCTEMBI Map
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 kHwm MOMEHT CHCTEMBI Map
CHUCTEMBI TIap CUJI, €CIIU: B) M= -8 kHm CHJI paBEH
m;= SkHm, my=1xkHwm, m3= | I') M= -6 xHm M= -6 kHm
5xkHMm, ms=3xHm.

Cnoxxsble 1o 3 6ayna

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

B)XMc(F) = Fra— IypF)y = — Fra +
4 Fa:3a —m; Fs:3a+m
Fi Fs m 3
N | B)IMA(F) = ~Fra
¢ 2a__|.a |B |*Fs3a+myMc(F)
o =—Fyrat+Fz3a+m
4a

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

B) 2Ma(F) = ~Frda | ynpy(F) = Frda+
F4 F2 Fs1 m + F,:3a— -F3a; I '
ﬁ Fo3a—Fza+m
“Tal 2a [|a B |B) XMa(Fi) =—Fra+
= TS v > F2-2a — —Fg‘a +m;
I') >Mg(Fi) = —F1-4a
+Fy3a——Fza+m
1.3.20 | Onpenenuts cymmy A) YMc(Fi) =-Frra | CyMmMa MOMEHTOB BceX

MOMEHTOB BCEX CHUJT
OTHOCUTENBHO TOYKH C.

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

b) > Mc(Fi) = —F14a
+ Fy:3a——F3a;

CHJI
touku C paBHa
ZMC(Fi) = —Fl-a
Fs2a+m

OTHOCUTCIIbHO

+
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B) Mc(Fi) = +F-a —

Fln = Fs 4 ‘\rn Fs2a ——m;
b | T') YMc(Fi) =—F1a
@ e 22 | .a B + F3-2a++m
1.3.21 | Onpenenuts cymmy A) >Mg(Fi) =—F1-:3a | Cymma MOMEHTOB Bcex

MOMEHTOB BCEX CHUJI
OTHOCHUTEIHHO TOYKH B.

+ Fy2at+ +m;

Bb) Y Mg(Fi) = —F1-3a

+ Fy2a+ +m-a;

B) > Mg(Fi) = —F1-4a

CUII OTHOCHUTENBHO
TOYKH B paBHa
>Mg(Fi) = -F1-3a+
Fo:2a +m

R1 F2 F3 M | +Fy3a——Fsa;
3 )
C 23 a ') YMg(Fi) = —F1-4a
+Fy2a+ +Fza+m
1.3.22 | Onpenenuts CyMMy A) YMg(Fi) = —F1-4a | CymMa MOMEHTOB BceX

MOMECHTOB BCEX CHII + F»:3a——m-a; CHUII OTHOCHUTEIIFHO
OTHOCHUTEJBHO TOYKH B. B) Y Mg(Fi) = +Fi-4a | Touku B paBHa
4 —F>3a++m; ZMB(Fi) = —Fi4a +
F F
F1 ? m(* l ’ B) ZMB(FI) = —Fi4a | F>3a —m
C 3 7 5 E + F»>-3a- —m;
PECEEND CEEENG I') YMg(F) = —F1-4a
+ Fy:3a——m +F;
1.3.23 | OnpenenuTh peakiuu B A) Rax=0, Ray =0, |Peaknuun B omopax
ornopax Mg =F-{; paBHBI
|E 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 ;
b I') Ray = 0.5F, Rg«=0,
RBy =0.5F
1.3.24 | OnpenenuTs peakuuu A) Rax=0, Ray =0, Peaxnuu B onopax
YKECTKOM 3aJI€TIKH Mr=-m PaBHBI
Rax=0, Ray =0, Mg =
B) Rax=0, Ray = 0, AT A i
m m
Mr=m
J 2 R B) Rax=0, RAy =m,
D - Mg =0
I') Rax=0, Ray =0,
Mg =0
1.3.25 | OnpenenuTh peakiuu B A) Rax=0; Ray =F; Peaknuu B omopax
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oropax Rey =F paBHBI
Ray = F; Re=0; Rgy =
l S B) RAX:O; RAy - OAy B By
A B 0.5F; Rgy = 0.5F
0557 A B) Rax=F; Ray =0;
J e Rey =0
F) RAy = F; Rpx=0;
RBy =0
1.3.26 | OnpenenuTh peakiuu A) Rax=0, Ray =0, | Peakuunu YKECTKOH
JKECTKOM 3aJCIIKU Mr= m-{ 3a/ICJIKH PaBHBI
Rax=0, Ray =0, Mg =—
m B)Rax=0,Ray =0, | " "
Mr=-m
< e > "
B) Rax=0, RAy =m,
MR =0
F) RAX:O, RAy = O,
Mgr=m
1.3.27 | OnpenenuTh peakiuu B A) Rax=0; Ray = Peakuun B omopax
omopax T_ 0.5F; Rgy = 0.5F paBHBI
F Ray = — 0.5F; Rg=0;
A B B) Ray = — 0.5F; R:y:_0_5|: ’
éé 2 A Rs,=0; Rgy = — 0.5F g
L2
— —t B) Rax=0; Ray = -F;
RBy =-F
I') Rax=F; Ray =0;
RBy =0
Tema 2.1 OCHOBHbIE NONI0}KEHUA CONPOTUBAEHUA MAaTEPUANOB
IIpaBuibHbIC
Ne Bomnpoc BapuaHTbl 0TBETOB OTBEThbI
TecTbl npocTbie no 1 6anny
2.1.1 | Ilpsimoii 6pyc HarpyxkaeTcs [') Yopyrue

BHerHen cwioit F. [locie castusa

Harpys3ku ero ¢hopma

U pa3Mephl

MOJIHOCTHIO BOCCTAHABINBAIOTCSL.
B nanHOM ciiyuae umenu MecTo

nedopManum. . .

A) [Inactuueckue
b) He3nauurenbHbie
B) Ocrarounsie

I') Yopyrue
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2.1.2

CnocoOHOCTh KOHCTPYKIIUU
COTIPOTHUBIISATHCS YIIPYTUM
nedopmanusaM Ha3bIBAIOT. ..

A) YCcTOWYNBOCTD
b) [IpounocTh
B) XKecTtkocTh
I") BeiHOCIMBOCTH

B) KecTtkocTth

2.1.3 | Ilpsimoii 6pyc HarpyxeH cuiioi F | A)Hesnauurensuyto  [B) OctaTouHyto
(pucyHoK 1). b) [lnactuueckyto
[Tocne cusitus Harpysku popma | B) Octarounyio
Opyca m3aMmenmiach (pucynok 2). | I') Yopyryio
[Ipu 3TOM OpyC MOITYyUHII
nedopmaruio. . .

7/ .

7 ¥ 4
1 \
ﬂ PucyHOK 2 _{}

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

') XKectkocthb
paBHOBECHSI Ha3bIBACTCHL. . .

2.1.5 | Ilomb3ysch METOJIOM CEUCHHIA, A) Qy=>Fiy )N =>Fi,
MIPOJIOJTHHYIO CHITY B CEUCHUH B) M; = > M;(F)

MOYKHO OIPEICIIUTh 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) meroaom ceuenust | B) Qy = > Fiy
HY>KHO HCITOJIb30BaTh ') M; =>M;(Fi)
ypaBHEHHE. ..
y M. g M. Ms
I e\
BQF’_)('_,'J'_I'_';'f'_'_\.}"_'*"
PucyHoK 3

2.1.7 | IIpu pacTspkeHuun Opyca B A) N, A) N,
MOTIEPEYHOM CeueHnH Bo3HUKaeT | b) Qx
BHYTpPEHHHUI cuiioBoi gaktop... | B) Qy

I M,

2.1.8 | Bo3HukHOBEeHHE HOpMaJbHBIX | A) N; A) N;
HampsbkeHuit B ceueHun Opyca | b) Qx
BBI3bIBAIOT BHYTpeHHUE cuiioBble | B) Qy
(hakTopBHl. .. ') M

2.1.9 | KacarenbHble HarnpspKeHus | A) o Nt
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0003HayaroTCH. ..

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

TecTsl cpenHeit cinoxxHocTr- 1o 1,5 6ania

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

BO3HHKAET BUJ HATPYKCHHUS. . . b) cxxarue

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

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

Harpy>xeHun Opyca BenuumHa | b) 35 kH

BHYTpEeHHEro cuioBoro ¢akropa | B) 52 kH

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

35H z

PucyHok 5

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

Harpy>keHuu Opyca BeJIMYuHA b) 36 xH

BHyTpeHHero cuioBoro (gakropa | B) 32 kH

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

- 20H "y 18w eH  16H )

- ———]>—

PucyHok 6
Tema 2.2 PactaxeHue u cxkatme
Tectol mpocThie 10 1 6ayry

2.2.1 | Hanpspkerwue, Mpu KOTOPOM A) lonyckaemoe B) [lpenen

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

HaIpsKEeHUeE, [G]

OB

B) Ilpenen Tekyuecty,
o1

I') Ilpenen

b) IIpenen npouHnocty,

MIPONOPLMOHAIBHOCTH,

TCKYUCCTH, OT
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2.2.2 | Ha nuarpamme pactsKeHUs, 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
3aBUCUMOCTE 0= E-€ 10 b) lo oy
HaIPsDKESHUS. . . B) 1o or
I') Jlo op
2.2.4 | To4Has 3alUCh YCIOBHSA A) o= N _ o] B) o = N_ o]
MIPOYHOCTH MPHU PACTSHKCHUH U A A
CYKATHH COOTBETCTBYET. .. B) o = % <[o]
N
B) o= =< [o]
N
I o= Vi [o]
TecThl cpeTHEH CIOKHOCTH — 110 2 Oasuia
2.2.5 | Dmropa mpoI0JIbHBIX CHII B A) 1 A)l
MONIEPEYHBIX CEYEHUsIX Opyca, b) 2
M300paKEHHOT'0 Ha PUCYHKE §, B) 3
COOTBETCTBYET CXEME... I") CooTBeTcTBYIOIICH
Lsshoggrs |1 = | 3 OITIOPEI HC
N I B = —] IpECTABIEHO
LN OB
1000mm} I — — ]
A = = =
HET B
500mm* ' N N N
PucyHok 8
2.2.6 | lnsa 6pyca, n300paK€HHOTO Ha A) 50xkH B) 80xH
pucyHke 9, HanbosbIas b) 30xH
MPOJI0JIbHAS CHJIA, BOSHUKIIIAS B B) 80xH
MONEPEYHOM CEUYCHUH, PaBHA. .. I') 20xkH
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LLLLksse 2/

C I C

50kH

500Mm?

PucyHok 9
2.2.7 | Omropa mpoJ0JIbHBIX CHII B A)l B) 3
MOTNEPEYHBIX CEUSHUsIX Opyca, b) 2
n300pakeHHoro Ha pucyHke 10, B) 3
COOTBETCTBYET CXEME... )4
Y7793 9777 1 2] 34
ialg PN EI = = R —
500mm? | & — — —
- B B 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, BOSHUKILIAS B B) -30xH
IIOIIEPEYHOM CEYEHUH, PABHA. .. ') 100xkH
YAV VIV
Pz i, 30xH
500mm? :
C i C
!
!
1000w |
PucyHok 11
2.2.9 | Dmropa mpo0JIbHBIX CHII B A)l A)l
MOTIEPEYHBIX CEYeHUSX Opyca, b)2
MU300pKEHHOTO HAa pUCYHKE 12, B)3
COOTBETCTBYET CXEME. .. N4

7297997 2

A= L | 204
250mMm?

[T

= [T

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

= MMl

2
2

©
=
(]
<
I
o
S
[EEY
N

oG]
[[TBIIII




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

Ly 127
A= 20xkH
C : C

t/m
e f
500Mm?

PucyHok 13

2.2.11 | Dmropa mpo0JIbHBIX CHII B A)l N4
MOTIEPEYHBIX CeYEHUsIX Opyca, b) 2
M300pa)KEHHOT0 Ha PUCYHKE 14, B)3
COOTBETCTBYET CXEME. .. N4

Lpsbpgrr B2 | 3 _4
&l B —

me L . 30KH; E é E

| — — ==

| % = BHE

A= — =l
250mm’ gokH N N N

PucyHok 14

2.2.12 | lns 6pyca, n300paKeHHOTO Ha A) 80xH
pucyske 15, HaubomnpIas b) 50xH
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
M300paXEHHOT0 Ha pUCyHKe 16, B) 30MlIIa
PaBHO. .. ') 20MIIa
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////_}// L/
C I C
P::yHOK 16
2.2.14 | HopmanbHOE HampspKEHUE B A) 100MlIla b) 200MIla
ceuenuu C-C Opyca, b) 200MI1a
M300paKEHHOT0 Ha pUCYHKe 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
M300paKEHHOT0 Ha pUCYHKE 18, B) 120MIla
PaBHO... [') 280MIla
Y773 V7V,
A= 3_ 20KH
C : C
A= b |
PucyHok 18
2.2.16 | HopmansHO€E HanpspKeHUe B A) 160MIla B) 100MlIIa
ceuenuu C-C Opyca, b) 60MIla
M300paKeHHOT0 Ha PUCYHKE 19, B) 100MIIa
PaBHO... ') 220MIla
Lk ts
C C
]& 30kH
A= | .
—1_1
500mMm |
i
|
250mm?
PucyHok 19
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3.2 KonrpoabHasi paboTa

®opMoii KOHTpoJISI B 3 CeMecTpe, COMIaCHO Yy4eOHOTO TUIaHa, SBIISETCS
KOHTpOJIbHas padota. i npoBeAeHUs] KOHTPOIBHOM paboThl Ha MOCIEAHEM 3aHATUU
3 cemecTpa HCHOJB3YIOTCSA TeopeTndeckue 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 koTopsIx GOpMHUPYIOTCS 4 BapHaHTa
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 3aianue;
Tecter 1.3.13-1.3.17—2 mMunyThI Ha | 3a7aHueE;
Tecter 1.3.18-1.3.27—3 munyTsI Ha 1 3a7aHUE,
Tecter 2.1.1— 2.1.12; 2.2.1—2.2.4 —1 mMunyta Ha 1 3ananue;
Tectsl 2.2.5—2.2.12 — 2 muHyTHI Ha | 3a7aHUE;

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

3.4 Kpurepuu oueHKH

Ol(eHKa Kpumepuu: npacuibHoO 6blNOJIHEHHbIE 3a0aHUA
S  «OTIUYHOM» ot 85% nmo 100%
4  «XOopomo» ot 75% no 85%
3 «yJIOBJETBOPHUTEIHHO» ot 61% 1o 75%
2  «HEYJIOBIETBOPHUTEIILHOY 10 61%

4 IlpakTuyeckue 3aganusa (I13)
4.1 Tekcr 3aganus
IpakTuyeckas padora Ne 1 (ITP-1): Onpenesienne yCujauii B CTEPKHAX
JIns 3a1aHHOM CTEPKHEBOM CUCTEMBI ONPEICIIUTD PEAKIIUU KECTKUX CTEPIKHEN

H BBITIOJIHUTD ITPOBCPKY MOCTPOCHUECM CHUJIOBOI'O MHOI'OYTI'OJIbHUKA U aHAJIUTUYCCKU.

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

CHUCTEM
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XKecTko 3akperuieHHas (3amemMiaeHHas) 6anka HarpyeHa cuioil F, mapoit cun
C MOMEHTOM M U pacnpeleseHHON Harpy3Koil, HHTEHCHUBHOCTBIO (. Omnpenenutb
PEeaKIMK >KeCTKOU 3a/IeTIKU KOHCOJIBHOM OaKu.
JlaGopaTopnas padora Ne 1 (JIP-1): Onpenenenne meHTPa TAKECTH MIOCKUX
¢uryp

Onpenenutbs KOOPAWHATHI LIEHTPA TSHKECTHU TJIOCKOM (DUTYpBI, cOCTOsIIEeH U3
IPOCTBIX TE€OMETPUUECKUX (PUTYp aHATUTUYECKH M MPAKTUUYECKU TMOABEIIMBAHUEM

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

IMpakTHyeckas padora Ne 3 (ITP-3): Onpenenenne meHTPa TIKECTH COCTABHBIX
CEYECHU M, COCTOALIUX U3 MPOKATHBIX NPo(puIen
OnpenenuTs KOOPJAWHATHI IIEHTpPA TSKECTH CEUYEHHUS, COCTOSIIEro U3

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

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

Teno Becom G mepenBuramy cOrilacHO TpauKy CKOPOCTH MO TIJIOCKOCTH C
koadduimentom tpenus f. Onpenenuts cuny TIru (Frgm) METOAOM KMHETOCTATUKH U
NOCTPOUTh TpauK¥ HM3MEHEHUS YCKOpPeHHs W u3MeHeHHs CHIbl  (Figm),
JEeUCTBYIOIIIEH Ha TeIo, OT BpeMeHH U rpaduk u3MeHeHusi Cwibl TATU (Frgy) OT

YCKOPEHHSL.

IpakTHyeckas padora Ne 5 (ITP-5): Pacuer cTyneH4aToro opyca Ha NpoOYHOCTH
NPH PaCTSKEHUU

[TocTpouTh 3MIOpPBI MPOJOJBHBIX CHJI, HOPMAJbHBIX HAMNPSHKEHUW W Tpaduk
nepeMenieHnii mo mHe Opyca. OmpenenuTh MepeMelieHue CBOOOJHOTO KOHIA
Opyca. BBINOMHUTH NPOBEPOUHBIN pacyeT Ha MPOYHOCTh OMACHOTO CEUEHUS.
JIByxcTyneH4aThIi cTanbHOM Opyc HarpykeH cuiamu F1, F2. [Tnomaan nonepeyHsix
ceuenuii Al u A2. Ilpunsars moayns ynpyroctd E = 2-10° H/Mm?, momyckaemoe

Hanpspkenue [6]=160 MITa.
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IIpakTuyeckas padora Ne6 (IIP-6): Onpenenenue nuamerpa 60J1Ta U3 yCJa0BUs
IPOYHOCTH HA CPe3 M 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): PacyeTr Ha IPOYHOCTD M *KECTKOCTH NMPH
KpPY4eHUH

JUIst 3alaHHOTO Bajla MOCTPOUTH SMIOPHI KPYTSIIMX MOMEHTOB. M3 ycnoBus
IIPOYHOCTH U JKECTKOCTHU OINPEAEIUTh AUAMETP KaXJAO0r0 y4acTKa BaJia JJIsl KPYIJIOTO

ceuenns. HapucosaTs scku3 Bana. Marepuan — crans, G= 0,8-10° MIla; [t]=30MI]Ia;

lp, ] = 5,23-10°3 P2%-
M

IpakTuyeckas padora Ne 8 (ITP-8): IlocTpoeHue 3MOp MoNepeYHbIX CHII U
U3rudaImxX MOMEHTOB

[TocTpouTh 3MIOPBI TOMEPEYHBIX CHJI M HM3THOAIOIINX MOMEHTOB I KECTKO
3akperieHHoN Oanku. I[logoOpaTe cedeHue Oanku B BHUAEC MNPIMOYTOJIbHUKA C
3aJIaHHBIM COOTHOIIICHWEM CTOPOH M JByTaBpa. Marepuan- cTajib, JOMyCKaeMoe
HaIpsHKECHUE

[6] = 160 MITa.

JlaGopaTopHnas padora Ne2 (JIP-2): OnpenesneHue napaMeTpoB 3y0uaThIX KOJIeC
0 X 3amMepam

Onpenenuth OCHOBHBIE T€OMETPUYECKUE MapaMeTpbl 3y04aToro koyeca H
BBIIIOJIHATB 3CKH3a KoJeca.
JlabopaTopHasi padora Ne3 (JIP Ne3): U3yuyeHune KOHCTPYKIMH YE€PBAYHOIO
peayKTopa

OnpenennuTs OCHOBHBIE TEOMETPUYECKHE ITAPAMETPBI YEPBSIKA U YEPBIYHOTO

KOJIECa
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IIpakTuyeckas padora Ne 9 (ITP-9): Pacuer MHOroCTyNeHYATO# Nepenayu

JIns 3alaHHOM MEXAHWYECKOW MEPENAUYU OINPENCIIUTh IMEPEIATOYHOE YHUCIIO,

YTJIOBBIE CKOPOCTH BpallleHUsI BCEX BAJIOB MPHUBOJA, OKPY>KHYIO CKOPOCTh PEMEHHOM

repeladn, BPAIIAIOIINEe MOMEHTHI Ha BajaX. BEIIOJTHUTE POBEPKY.

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

B cooTBeTCcTBHU CO CBOUM BapUaHTOM OIIPCACIINTD K.II.A. IICPCaaqin, MOIIIHOCTb

JIBUTATEJsI, CKOPOCTh BpallleHust poTopa, BeIOpaTh apurarens no 'OCTy,

OMPEICNIUTh BPAIIAIOIUE MOMEHTHI.

4.2 Bpemsi Ha BBINIOJIHCHHUE !

ITP-1 — ITP- 10, JIP- 1 — JIP-3 — mo 2 akajeM. 4aca.

4.3. Kputepuu OuleHKH:

Ouenka

Kpumepuu

5 «oTauyHO»»

CTygeHT rnyboKo W NONHO OBNAAeN coAepiKaHuem
yyebHOro matepuana, YyMeeT CBA3bIBaTb TEOPUID C
NPaKTUKOW, peLlaTb NPaKTUYECKMe 3343a4M, BbICKa3blBaTb
M 0DOOCHOBbLIBATbL CBOW CyXAeHMA. [PaMOTHO, NOTMMYHO
M3NaraeT OTBETa, KaK B YCTHOW, Tak U B MUCbMEHHOM
dopme, KauecTBeHHOE BHellHee obopmaeHue.

4 «XOpOIIO»

CTy4eHT NoNHO OoCBOMA Y4ebHbIM maTepuan B MNOHOM
obbeme, Bnageet NOHATUNHbIM annapaTtom,
OPUEHTUPYETCA B M3YYEHHOM MaTepuane, OCO3HAHHO
NPUMEHAET 3HaHMA ONA pelleHMA NPaKTUYEeCKMX 3aaaud,
rPaMOTHO M3naraeT OTBET, B COAEp*aHuM U dopme
OTBETA MMeKTCA OTAE/IbHble HETOYHOCTW.

3  «yIOBIETBOPUTEIHHO
»

CTy,D,EHT MMEET Pa3pPO3HEHHDbIE, beccucteMHble 3HaHUA,
He YymeeT BblaenATb r/1aBHOEe WU BTOPOCTENEHHOE,
Henosi1Ho, HenocneagoBate/ZibHO W3naraet maTtepuan,
AO0MNyCKaeT HETOYHOCTM B oOnpeaeneHnm ﬂOHHTMﬁ, B
NMPUMEHEHUN 3HaHUMN ANA peweHna NPpakTU4eCKknx 3adau,
He ymeeT A0Ka3aTe/ibHO obocHoBaTb cBOM CyXaeHuna.
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«HEYIIOBJIETBOPUTEIL | CTyAEeHT MmeeT pa3po3HeHHble, beccncTemMHble 3HaHUS,
HO» He ymeeT BblAeNATb [/1aBHOE W BTOPOCTENEHHoe,
AOMNYyCKaeT OWNBKN B onpeaesieHnn NOHATUIA, UCKAXKaAeT
nx cmoicn, 6ecnopAfoOYHO M HEeyBEPEeHHO W3naraet
MmaTepuan, He yMeeT MPUMEHATb 3HAHWA K pPeELUeHWUIo
NPaKTUYECKMX 3a434.

4.4 Jx3aMeHANIMOHHBbIE BONPOCHI

T€0p€mM'{€CKCl}Z MeEXAHUKA

1 OCHOBHBIE ITOHATHSA CTATUKH.

2 AKCHOMBI CTaTUKH.

3 Casi3u 1 ux peakuuu. [I[puHIKIT OCBOOOKIAEHUS OT CBSI3EH.

4 Cucrema cxoasmuxcst cuil. CocoObl CII0KEHUS ABYX CHIL

5 CuI10BOM MHOTOYTOJIBHUK. Y CIIOBUSI PABHOBECHS IIJIOCKOM CUCTEMBI
CXOSIINXCSI CHJT B BEKTOPHOM (popMe.

6 [Ipoekuus cuibl Ha ock. OnpeeeHue CUIIBI IO €€ MTPOSKIUAM Ha OCH
KOOpJAUHAT.

7 AHaIUTUYECKOE OIpe/IeSICHUE PAaBHOICHCTBYIONIECH MIIOCKOW CUCTEMBI
CXOMSIILIUXCS CUJT (METO/1 MPOEKINIA). AHATTUTUUECKOE YCIOBHE PAaBHOBECHS.

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

9 MOMEHT CHIIBI OTHOCUTENBHO TOYKH.

10  TlpuBenenue cuibl K TOUKe. [ TaBHBIN BEKTOP M TJIABHBI MOMEHT TJIOCKOM
CUCTEMBI ITPOU3BOJIBHO PACITOIOKEHHBIX CHUJL.

11  PaBHOBecwHe IIOCKON CUCTEMBI MPOU3BOIHLHO PACIIOIOKEHHBIX CHII. TpH Buaa
YpPaBHEHUU paBHOBECHS.

12 bamounsie cuctemsbl. Kiaccudukanus Harpy30k v BUABI OTIOP.

13 OmnpeneneHue peakiuii ONop ¥ MOMEHTOB 3alllEMJICHUS.

14 MoOMEHT CHJIbl OTHOCUTENBHO OCH.
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15  YpaBHeHus paBHOBECHS MPOCTPAHCTBEHHOM CHCTEMBI TPOU3BOIHHO
pacMOI0KEHHBIX CHJL.

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

18  OcHOBHbIE OHATHUS KHHEMATUKU: TPAEKTOPHUs, IyTh, BPEMsI, CKOPOCTb U
YCKOpEHHUE.

19  CkopocTh ¥ MOJHOE, HOPMAJIbHOE, KacaTeIbHOE YCKOPEHHE TOUKH.

20  PaBHOMEpPHOE U pPaBHOIIEPEMEHHOE NOCTYNATEIbHOE JBUKEHUE TOUKH U
TBEP/OTO Tea.

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

22  PaBHOMEpHOE M paBHOIIEPEMEHHOE BpallleHUE, XapaKTePUCTUKH.

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

24  Axcuomsl nuHaMuKH. OCHOBHOM 3aKOH JUHAMUKH.

25 TlonsATHe 0O cujie HHEPIIUH.

26  Cuna WHEpIUH MPU KPUBOJIUHEHHOM JBUKCHUU.

27  Ilpunnun Jamambepa, METOI KHHETOCTATUKH.

28  Pabota u MOIIHOCTH MPHU MOCTYMATEILHOM JABUKCHUH.

29  PaboTa 1 MOIIHOCTh MPH BpallaTeIbHOM JBIKECHUU.

30 Ilonsarue o MmexaHMUECKOM KOI(PPUITUEHTE TOJIE3HOTO JIEHCTBHUSI.

ConpomueﬂeHue mamepuaioes.

1 OCHOBHBIE MMOHATHS Kypca COMPOTUBJIICHUE MaTEPUAJIOB.

2 OCHOBHBIC TUITOTE3HI M IOMYIICHUS CONTPOTHRIICHHUS MaTEPHUAJIOB.

3 [TpuHIIMTT HAYAJIBHBIX PA3MEPOB U HE3ABUCUMOCTH JICHCTBUS CHIL

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

MaCCHBHOM T€IJIC.

5 Merto/1 ceueHu .
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6 Omnpenenenre BHyTPEHHUX CUJTIOBBIX (DAKTOPOB B MONEPEYHBIX CEUCHUSX MTPU
PACTSKEHUM U CKaTUU, CABUTE (METOJ CEUEHU).

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 HANPSKEHUS TIPU PACTSDKCHHH.

10  Dnropsl NPOAOIBHBIX CHIL.

11  IIpononbHbIE U TIONIEpeYHBIE NedopMaluu Ipu pacTskeHuu. 3akoH ['yka.

12 HcnbiTanus MaTepualioB Ha pacTspkeHue. J(uarpamMMa pacTsskeHust
HU3KOYTJIEPOAUCTOMN CTAJIH.

13 MexaHuueckue XapakTepUCTUKU MPOYHOCTH U IUIACTUYHOCTU MaTepUaoB.

14 Jlomyckaemble U npenenabHble HanpsokeHus. KoadguuuenT 3anaca mpoyHOCTH.
15  PacueTsl Ha IPOYHOCTH MPU PACTAKEHHUHU.

16 Cpe3. OcHOBHBIE pacueTHBIE MTPENNOCHUIKH, PACYETHBIE (POPMYJIBL.

17  Cwmsrue. OCHOBHBIE pacyETHBIE IPEANOCHUIKH, pacuyeTHbIC (DOPMYIIBL.

18  Yucrterit caBur. 3akoH ['yka rpu casure.

19  Kpyrsmmii MmomeHT. [TocTpoeHne smiop KpyTSAIIMX MOMEHTOB.

20 T'eomeTpuyeckue XapakTEPUCTUKU IJIOCKUX CEUCHUH MPU KPYUCHUHU:
NOJISIPHBI MOMEHT MHEPLUHU U NOJIIPHBII MOMEHT CONIPOTUBIIEHUS Kpyra U KOJIbLIA.
21  3axon ['yka mpu kpydenuu. ParronanpHast popma monepeyHoro ce4eHus Baja.
22  YcnoBue IPOYHOCTH U KECTKOCTH MIPU KPYUCHUU.

23  W3rub, ocHOBHBIC MOHATHS U onpenencHus. Kmaccudukamms BUAOB H3ruoda.
24  BHyTpeHHUE CHIOBBIC ()aKTOPHI PU YHCTOM M MOTIEPEUHOM H3THOE.

25  HopwmanbHble HanpsikeHus pu u3rude. Panronaababie POPMBI MOMIEPEYHOTO
cedeHust OaJok.

26  OceBble MOMEHTHI HHEPLIUU M OCEBBIE MOMEHTBI CONTPOTUBIECHUS MPOCTEUIITUX
CEUEHUH Mpu U3rude: Kpyra u NpsMOyrojibHUKA.

27  YcnoBue NpOYHOCTH U PacyeThl Ha MPOYHOCTD MPHU U3rUOE.
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Jlemanu mawiun

Mammna u mexanusm. Knaccudukaiys MamiuH.

TpeboBanust, npeIbsABIsIEMbIE K MAILIMHAM U UX JETAJISAM.

[{uKIbl nEPEMEHHBIX HAPSHKEHUI U MX XapaKTEPUCTHUKH.

YcranoctHoe paspymenue. [Ipenen BBIHOCIUBOCTH.

IIpenen BeiHOCIMBOCTH. PAKTOPBI, BIUAIOIIME HA TIPEIE] BEBIHOCIUBOCTH.
3aKJIEenOYHbIE COEUHEHUS.

CBapHbI€ COCTMHEHHSI.

KieeBrle coeqnHeHMS.

© 00 N oo o B~ W N P

Pe3n0oBEIe coequnenns. OOmnme cBeaeHuUS.

[EEN
o

[HImoHoYHBIE COETMHEHUS.

[HEN
[EEN

[IInumeBrpie cCOeAMHEHUS.

12 Mexanuueckue nepenaun. Haznauenue. Knaccudukanus no npuHumy
JEUCTBUS.

13 OcHOBHBIE KHHEMATUYECKUE U CUIIOBBIE COOTHOIICHHS B MEXaHUIECKHIX
nepegavax.

14  3yGuartsie nepeaaun. OCHOBHBIE CBEACHUS U XapaKTEPUCTHUKA.

15  Kraccuduxkanus 3y04aTsix nepenay.

16  CnocoObl u3roToBIIeHUS 3y0UaThIX Kojec. MaTepuabl.

17 Bunabl pa3pyuieHust 3yObeB 3y04aThix KOJIEC.

18  IIpsmo3yOble munuHApUYeckue nepegaun. OCHOBHBIE T€OMETPUYECKUE
cooTHOIEHUsI. CHJIbI B 3aLIETIJIEHUN.

19  Kocozy6sie u meBpoHHbIe niepenadn. OCHOBHBIE TEOMETPHUECKHE
cooTHouieHus1. CHIIbl B 3alleTIEHUH.

20  CpaBHuTenbHas XapaKTEPUCTHKA MPSAMO3YObIX, KOCO3YOBIX U MIEBPOHHBIX
nepeau.

21  Konuueckue 3y0uaTtble nepeaayu.

22  BuHTOBas nepenayva.

23  UepssuHas nepenayva.

24  PemenHas nepejauva.
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25  llemnas nmepenaya.

26  Banbl u ocu. VX Ha3HayeHHe, KOHCTPYKLHUS, MaTepUabl.
27  Omnopsl ckoJbxeHuss. OCHOBHBIE CBEACHMUS.

28  Omopsl kaueHust. OCHOBHBIE CBEICHUS.

29  Mydtel. Haznauenue. Knaccudukarus.

4.5 Dx3aMeHaAIIHOHHBIE 32291

3amaua Nel
CHO0XUTh CHIIBI CITIOCOOOM CHIIOBOTO MHOTOYTOJIBHHKA, €CITH:
Fi=20H; ;=307
F=40 H; 0,=90";
Fs=20 H; 03=180";
F/=30H; 4=330"
3agaua Ne2
CHoXXUTh CUITBI CTIOCOOOM CHUJIOBOTO MHOTOYTOJIbHUKA, €CIIH:
Fi=15H; ;=30
Fo=30 H; =90
F:=20 H; 03=1207;
Fs=20 H; 04=330";
3agaua Ne3
CHOXUTh CHIIBI CITIOCOOOM CHIIOBOTO MHOTOYTOJIBHHKA, €CITH:
Fi=9H; o,=60;
F.=15H; =180
F:=20 H; 03=120";
Fs=15H; 0,=2307
3agaua No4
CHO0XUTh CHIIBI CITOCOOOM CHIIOBOTO MHOTOYTOJIBHHUKA, €CITH:
Fi1=25H; 01=45
F,=30H; 0,=120";
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Fs=35H; w3=90";
F,=30H; 04=330";
3agaga Neb
CHO0XUTh CHIIBI CITOCOOOM CHJIOBOTO MHOTOYTOJBHHKA, €CITH:
Fi=50H; ;=125
F.=40H; =180
Fs=35H; 03=230";
Fs=30H; 4=30"
3amaya Ne6
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/
Omnpenenutb paBHOJACHCTBYIONIYIO CHCTEMBI CXOJISIIINXCS CHIT aHATUTHICCKH
Fi=100 H; ;,=30;
Fo=200 H; 0,=180";
Fs=300 H; 03=240";
3agaua Ne®
OmnpenenuTh PaBHOJACHCTBYIONIYIO CHCTEMBI CXOJISIIINXCS CHIT aHATUTHICCKH
Fi=20H; 0,=30";
F=40 H; 0,=90";
F:=20 H; 03=1807;
F;=30H; 04=330";
3agaua No9
OmnpenenuTh PaBHOJACHCTBYIONIYIO CHCTEMBI CXOJISIIINXCS CHIT aHATUTHICCKH
Fi=15H; ;=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; ;=60
F.=15H; =180
Fs=20 H; 03=120";
Fs=15H; 0,=2307;
3amauya Ne 11

Onpeneauts CyMMYy MOMEHTOB OTHOCUTEIILHO TOUKU A

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

OnpenenuTs I1aBHbIA BEKTOP U TJIABHBIA MOMEHT OTHOCHUTEJILHO TOYKH A.

m=4KH-m

A '(7 F1=8 kH

2M

3m

A

F>=9 KH
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3amaua Ne 14

Onpenenuts CyMMy MOMEHTOB OTHOCUTEIILHO TOUKH B

1 F.=8 KH

m=5 KH'-m B

3amaua Nelb
OnpenenuTs r1aBHbIA MOMEHT OTHOCUTENBHO TOUKH C
F1=5 kKH
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 TOYKH B.

mM=4KH-m
A > F1=8 KH
s
N
\ 4 >
B « 3m
F2=9 kKH
3amaua 17
OnpenenuTs peakiuy )KECTKON 3a/I€JIKA KOHCOJIbHOU Oajku q=20kH/m

ANNNNN

A
4
i
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3amaua 18

OnpenenuTs peakiuy KECTKOHN 3aJeTKN KOHCOJIBHON OaJIKu

g=20kH/m

s
/

2M

A

3amaua 19

OnpenenuTs peakium KECTKON 3a1€JIKA KOHCOJIbHOU Oaku

g=10kH/m

S

A A A )

A A

ANNNNN

2M

2M

A

3amgauga 20

OHpeIIeJII/ITB pCaKInunu YKECTKOM 3a4CJIKHA KOHCOJIBHOM OaJIKH

F=50xH

\ m=30kHM

ANNNNN

3amaua No21

2Mm

2M

OnpenenuTs peakifu )KeCTKON 3a/1eJIKU KOHCOJbHON OaIKu:

1.5m

F1=50kH

SN\

3m

] F2=10xkH

3amaya No22 -

”a

OrnpenenuTs peakiuu >KECTKON 3a1€JIKA KOHCOJIbHOU Oajku

F1=50KH

NN\

2m
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3amaua Ne23

OnpenenuTs peakiuy KECTKON 331K KOHCOJIBHOU OaIKu

F=20xH, m=10xHwm

IF

mCs

4
q1N\

2M

Im

» g
>N

P
<

3amaua Ne24

OnpenenuTs peakiuu onop ABYXOMOPHOM Oanku:

3amaya Ne25

2m

A
A 4

&

im

'@%

F2=50kH

Onpenenuts peakuuu AByxonopHout 6anku AB, ecnu F=25xH, m=15xHwm

3amaya Ne 26

OnpenenuTs KOOPIAUHATHI LIEHTPA TAXKECTU TIIOCKOU (PUTYPBI:

A

lF

30

2 ).

60

m
2 B

<20

A

80
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3amaya No27

Omnpenenutb KOOPAUHATHI [IEHTPA TSHKECTH TUIOCKOM (PUTYPBI:

80

40

100

20

3amgada Ne28

Omnpenenutb KOOPAUHATHI [IEHTPA TSHKECTHU TIOCKON (PUTYpHI:
40

& »
< »

80

& 30L

100

A
A 4

3amaya 29

OnpenenuTh KOOPAUHATHI LIEHTPA TAKECTH TUIOCKOU (DPUTYPBI:

R=30mm

3amaya 30

OnpenenuTs KOOPAUHATHI LIEHTPA TAKECTU IIIOCKOro cedueHus, eciau R=30 mm.

100

A
A 4
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3amgauga 31

OnpenenuTs KOOPAUHATHI LIEHTPA TSIKECTHU MIIOCKOTO ceueHus (pUCyHOK 4), ecnu

R=50 mm.

150

200

PucyHnok 4

3amaua Ne32

[Toe3n nABMKETCS MO KPUBOJIMHEHHOMY YYACTKY ITyTH CO CKOPOCThIO 72 kMm/4ac. [lpu
IIPUMEHEHHH 3KCTPEHHOTO TOPMOKEeHHs yckopenue ar= - 0.33m/c?. Kak Benuka
JUTMHA TOPMO3HOTO ITyTH?

3amaua Ne33

Onpenenuth BpeMsi IBUKEHUSI TOUKHU C IIOCTOSIHHOM CKOPOCThi0 V=4M/C 110
MPSAMOJIMHEWHON TPACKTOPUH JI0 TTOJOXKEHUsT S=60M , €Clii B Ha4aIbHBIA MOMEHT
OHA HAXOJIMJIACh B ITOJIOKEHUU Spg=24M.

3agaua Ne34

B nepuos mycka IBUrartesis 3aK0H ABMKEHHS MaxoBuKka: ¢=0.6-12. Onpenenurs
JIMHEHWHYIO CKOPOCTbh, KacaTeJIbHOE, HOPMAJIbHOE U IIOJIHOE YCKOPEHUE TOYEK,
pPacnoJIOKEHHBIX OT OCH BpallleHUs Ha pacCTOsIHUM R=2M, B MOMEHT BpemeHu t=1
CEKYH/[Ia.

3amaua Ne35

OnpenenuTp MyTh, 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
TPAECKTOPUU HA pacCcTOssHUE 6 METPOB 3a 6¢CeKyHI. OnpeaeanuTh COBEPIIAEMYIO CHIION

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

ERN
F

d

3agaua Ne37

MomraocTs anekTpoasuratenst P=7 kBt ipu wactore nN=34506/mMun . OnpenenuTh
BPAILAIOIIUNA MOMEHT My,

3amaya Ne 38

[TocTpouTs 3M0pY NPOJOIABHBIX CHJI U HOPMAJIBHBIX HAIIPSIKEHUMN:

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

3amauga 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(
[TocTpouTh 3MIOPY MPOJOIBHBIX CUJI U HOPMAJIBHBIX HAMPS)KCHUM !
7 F»=30 kH F1=20 kH
.4 I — —— - — . — . - — - —
%
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3amaua Ned1

[TocTpouTs 3MIOPY NPOAOIABHBIX CHUJI U HOPMAJIbHBIX HANPSKEHUN:

A;=400Mm? A1=250Mmm?

F1=25kH
..... ____.ﬁ_

\\\:\\\
;I},
z

3amaua Ne4?2

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

A2=300mMmm?

A1=200Mm?

F2=20kH F1=15kH
........ p—— . —

\\\:\ N
i
|
!

3amgaua Ne43
[TomoOpaTh MPSAMOYTOJbHOE CEUCHHE OalIKK ¢ COOTHOIIEHHEM cTopoH: h=3b, eciu

[c]=240H/Mm?

/
| Fe=20kH F1=15kH
/ b —— — —— — . — . — . 1 —— . —
7
3amaua Ne44
[IpOBEPUTHL TPOYHOCTH CTANBHOTO Opyca, ecmu o] =160H/Mmm?
- 2
A2=300mm A;=150Mm?2
; F,=20 kH F1=15 kH
_// ___ ..... —_ ——_ . — . ] d —
7

3amaua Ne45

[IpOBEPUTHL IPOYHOCTD CTANBHOTO Opyca B ceuenud 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

Omnpenenuth NOTPEOHBIN TUaMETp 3aKJIETIOK U3 pacueTa 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

OmpenenuTh NOTPeOHOE KOJIMYECTBO 3aKJICMIOK U3 pacyeTa Ha

e
I R ] NN

CPE3, €CIM JUIs MaTepuana 3aKJenok |r,, |= 140MIla,

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

____-__
[
[ ]
L

300xH, d=5mMm, 6=6MM.
3amaua Ne48

OmpenenuTh NOTPeOHOE KOIMYECTBO 3aKJICMOK U3 pacyeTa Ha

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

S
=

5., ]=320MI1a, |o, |=160MIla, pactsrusaromue cuisl 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, pactsarusaromue cumbl F=

L

|
b

400xH, 6=8mM, 4nClI0 3aKJIENIOK Z=2.

3amaga Ne50

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

tonmuHa AeTand Ne2 J=8MM, KOJIMYECTBO OOJITOB — 2, IJIs1 MaTepuaia 00JITOB [rcp J:

140MI1a, o, ]=320MITIa.




3agada Ne51
Omnpenenuth AuameTp 00JITa U3 yCIOBUS MPOYHOCTH Ha cmsTHe, ecnu cuna F=300xH
, TommuHa aetanu Ne2 &=10Mm, KoMuecTBO 00ATOB — 3, JUIsl MaTepuaia

6onros|r,, |= 140MIla, [o,, |=320MI]a.

3amaua Ne 52

[TocTpouTs 3MI0pPY KPYTALIUX MOMEHTOB:

M;=400Hm
M;=1200Hm \  M3=600HMm M4=200Hm
- —

AN .
7 \ 2
=) >

b N5 o] s

3amauga Ne 53
OHpCIICJII/ITB AUaMCTp BaJia Ha 3-m Y4aCTKC UCXO0Odg U3 YCJIOBHUA IIPOYHOCTH, CCIIN
[z]= 100MI1a M;=400HMm
M1=1200HMm - Ms=600HM  ng,=200HM
—

m_w- -rm- :

be-_ N5 o105

3amaua Ne54

[TocTpouTs 3M0pY KPyTAIMX MOMEHTOB

M3=500Hm
M2=900Hm \ /M4=300HM

& \ L

) \f \j W\

l

M1=100Hm

fo
Y
‘G‘
[
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3amaua Ne55

OHpeI[eJII/ITL I[I/IaMeTp BaJia Ha 1'M yqaCTKe HUCXO0d4d U3 YCJ'IOBI/U[ HquHOCTI/I, cCJ/In
[r]= 30MIlIa M3=500Hm
M1=100H
1=100Hm ) 900HM

A\ WA\WA\ A\
BV/AV/AV/EN

l By Iy

/M4=300HM

3amaua Ne56

OHpC,ZIeJII/ITI) AUaMCTp BaJia Ha 2-M Y4aCTKC UCXO0ad U3 YCJIOBHUA IIPOYHOCTH, CCIIN
[z]= 100MI1a M;=1200HM  M,=400HM  M3=800HM  Ms=2400HMm

S

R

N
~ =
/.

&,

SN
['L"‘ ' L | Ce |

OnpenenuTs IMaMeTp Bajla Ha ONIACHOM Y9aCcTKe UCXO/Isl U3 YCIOBHUS TIPOYHOCTH,
eciu [r]= 30MIla

3amauga Ne57

3amaua Ne58

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

3amaga Ne59

OnpenenuTh IMaMeTp Bajia Ha ONIACHOM Y4acTKe HCXOJS U3 YCIOBHUS IIPOYHOCTH,
eciu [z]= 25MIla




3amaua Ne60

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

NSNNNN

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

3amaua Ne61

[TocTpouTs >mt0py U3rHOAOIIMX MOMEHTOB:

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

3amaua Ne65

[IpoBEPUTHL IPOYHOCTD Galky, ecii [o|=240H/MMm?, ceuenue Ganku- asyrasp Nel§

F1=40kH

SN

A
A 4

0
2n - 1m 1Fz=20KH



3amaua Ne66

OnpenenuTs pa3Mepsl MOMEPEUHOTO CEYSHUS OAJIKM B BUJIE KBajipaTa, €Cliv

[c]=160H/Mm?

3amaya Ne67

-

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

OnpenenuTs NepeIaTOYHOE OTHOLLIEHUE U

CKOpPOCTb BpallICHUA BBIXOIHOI'O BaJia:

3amaga Ne68

OHpCIIeJII/ITB MNePCaAaTOYHbIC YU CJIa, YTJIOBBIC

CKOpPOCTH BaJIOB, CCJIKM YUCJIO 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

OnpenenuTs NepegaToOuHble YUCIA, YTIIOBbIE CKOPOCTH BaJIOB, OKPYKHYIO CKOPOCTh

TOYKU A pEeMHs, €CJIM 4YacTOTa BpalleHus Bajia aBurarens N, =1500006./MuH.,

AUaMCTPbI HIKHUBOB:

3yoneB z3=20, z24=40.
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3amaga Ne70
OnpenenuTs EpeIaTOYHBIC YUCIIA, YTIOBBIE CKOPOCTH BAJIOB, €CITN

9UCJI0 000pOoTOB Bana japuratens N,=300000./MuH., 2;=25, Z,=50,

23:30, Z4=90

3amaua Ne71
OrnpenenuTs yrioBble CKOPOCTH BAJIOB, MEPEJATOYHOE YUCIIO MHOTOCTYIIEHYATOM

nepeayu, €CJIM 4acToTa BpallleHus Bajia aBuraress N,= 2920 06/MuH.

7=23 2=kt

272

0
3~

Z=60

3anmaua Ne72
JlnaMeTp OKpY>KHOCTHU BBICTYNOB NpAMO3y0oro koseca 190 Mm, uncio 3yoneB 36.

OHpeIIGJII/ITI) MOAYJIb 3alCIINICHUA U AUAMCETP I[GJ'IHTGJ]BHOﬁ OKPYKHOCTH.
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5 INakeT nmpenogaBaTeas (3K3aMeHATOPA)

YciaoBug:

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

0) Koauuecmeo 3a0anuit 01:a cmyoenma.

- TeopeTuuecKue 3aaanus — 1;

- IIPAKTUYCCKHUC 3aaHHA 2.

6) Kpumepuu oyenok:

Ouenka

Kpumepuu

5 KOTIIAYHOM)

- [Ionneie, 4éTKHE, 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;

- YBepCHHBIe nu HpaBI/IJII)HI)IC OTBCTHI HA OOIIOJITHUTCIIBHBIC
BOIIPOCHI U 3aJ[aHKs

4 «XOpoIuo»

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

- IPAKTUYECKOE 3aJJaHUE BBIOJIHEHO MPABUIBHO U MOJIHO,
CTYJICHT HE JJOCTATOYHO YBEPEHHO, YETKO,
apryMEHTUPOBAHO U TPAMOTHO Pa3bsACHAET JIOTHKY
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 IK3aMEHAI[HOHHOTO
ounera;

- MPAKTUYECKOE 3a/IaHUE BBHITIOJHEHO MPaBUIILHO, HO HE
MIOJTHO, CTYJICHT HE YBEPEHHO, He YETKO, HE
apryMEHTHPOBAHO Pa3bsCHSET JIOTUKY PCIICHHS 3aIaHus;
- 3aTPY/HEHUS TIPU OTBETAX HA JONOJHHUTEIBHBIC BOPOCHI
U 3aaHMSL.

2  «HEYIOBJIETBOPUTEIHLHO

- HCT IMPABUJIBHOI'O OTBETA HA OJIUH UJIU 00a
TCOPCTUYICCKHUX BOIIPOCA SK3aMCHAIITMOHHOT'O 6I/IJ'IeTa;

- 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 Ouiery orBoaurcs He 6osee 30 MuH.
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Ha cpady ycTHOTO 9K3aMeHa mpeaycMaTpuBatoTcs He Oosee 15 MUHYT Ha
KaXXJI0r0 CTYJICHTA.
0) Obopyoosanue, pazpeuwiénnoe 0131 8bINOJIHEHUS 3A0AHUL.

- KaJbKYJIATOP

e) Jlumepamypa ona cmyoenma.

OCHOBHbBIE ICTOUYHUKU:

1 Cep0bum, E. I1. Texunueckas mexanuka: yueoOHuk /Cepoun E. I1. - Mocksa:
KnoPyc, 2018. — 399 c. — (CIIO). — ISBN 978-5-406-06354-5. — ULR:
https://book.ru/930600. - TekcT: 3JeKTPOHHBIH.

2 Kpatkuii kypc snekruit o guctuminae OI1.02 Texaudeckas MexaHUKa,
paszen Jleranu MalmuH, Ui CTYAEHTOB cenuanbHoCcTel: CTPOUTEIBCTBO KEJIE3HBIX
JIOpOT, IIyTh U IIyTEBOE XO35MUCTBO, TeXHUYECKas IKCIUTyaTalus IOABUKHOIO
COCTaBa JKEJE3HbIX 10pOor, coctaButenb - Hyxubix M.H., npenogaBatens ¢punnana

CamI'VIIC B 1. Caparose.

JIOTIOTHUTETbHBIE HCTOYHUKH

1 Memepckuit, 1.B. 3amaun o TeopeTnueckoil MexaHuke : yaeOHoe mocooue
/ N.B. Memepckutii ; mox pegaknuei B.A. [TanmemoBsa, JI.P. Mepkuna. — 52-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, 2019. — 448 c. — ISBN 978-5-8114-4190-7. —
TekcT : anekTpoHHbIH // JlaHb : aneKTpoHHO-O0nbMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/115729. — Pexwum noctyma: ajsi aBTOpus3.
II0JIb30BATEIIEH.

2 Dpaenu, A.A. Teopusi MEXaHU3MOB U JIETAIH MAaIUH : yaeOHOe mocodue /
Opnemu A.A., Opaenn H.A. — Mocksa : KaoPyc, 2017. — 293 ¢. — (nns
6akaaBpoB). — ISBN 978-5-406-02716-5. — URL.: https://book.ru/book/926889. —
TeKCT : DJIEKTPOHHBIN.

3 Opaenn, A.A. ConpoTuBIEHHE MaTEPHAIIOB : YdeOHOE TTocodue / Dpaenu

A.A., Opnenn H.A. — Mocksa : KnoPyc, 2017. — 160 c. — (my1s 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.,
Opaemu H.A. — Mocksa : KnoPyc, 2017. — 203 ¢. — (ana 6akanaBpoB). — ISBN
978-5-406-05956-2. — URL.: https://book.ru/book/927678. — TeKcT : 371eKTPOHHBIH.

3.2.3 Pecypcwr ymanennoro goctyna (INTERNET):

[lpu opraHu3ali JUCTAHIHOHHOTO OOYYCHHS HCIOJB3YIOTCS DJIEKTPOHHBIE
wiatdopmel: Zoom, Moodle (pexxum noctyma: caitt CTXKT https://sdo.stgt.site/)

1 Jlexuuu o TexHu4ecKor 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.phd4s.ru/book _teormex.html

3 OCHOBBI TEXHHMYECKOM MEXaHUKHU. Pexxum AOCTYyIIa:

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

4 Tlnockas cucrema CXOAAIUXCs CUJII - pCHICHUSA 3a/a4 I10 TGOpeTI/I‘IeCKOﬁ
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 Jlekuuu u pacyeThl 10 TEXHUYECKOW MexaHuke. PexxuM ocrymna:

www.mehanikamopk.narod.ru
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