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1. ITosscHUTE/IbHAA 3anMCKa

KoHTpo/IbHO-U3MepUTesibHbIe MaTepua’ibl (manee KVM)
TIpefHa3HaueHbl [7I1 KOHTPOJISSI M OLIEHKM 00pa30BaTe/bHBbIX [JOCTHKEHHUH
o0yyJaroIuxcs, OCBOMBIIMX MporpaMMy yueOHOM aucimruidabl  OI1.02
TexHUUecKass MexaHUKa.

Ha ocBoeHHe mporpaMMsbl Y4eOHOW /JHCHUTUTHHBI OI1.02
TexHuueckasi MexaHWKa OTBeJeHO MaKCUMajbHOW yueOHOM Harpy3kd Ha
cTyzeHTa 216 yacos, B TOM UucIe:

- 00s13aTe/IbHOM ayAUTOPHOMN yueOHOM Harpy3ku cTyzeHTa 144 4acos,;

- CAMOCTOSITeTbHOUM pabOThI CTY/leHTa 72 YacoB.

KVM BkmouaioT B cebs KOHTPO/bHBIE MaTepuasbl [l TIPOBeZEeHMUS
orepaTUBHOrO (MOypouHOro), pyOexxHoro (Mo paszgenamM UM yKPYIHEHHBIM
TeMaM) ¥ UTOT'OBOT'0 KOHTPO/IS 110 3aBePIlIeHN0 U3yUeHUsl TUCLUTIIMHBI.

KWUM npedycmampueaem c/edytoujue 6u0bl KOHMpPO/si:

- YCTHBIM OIpOC;

- MMCbMeHHbIe PaboTh;

- KOHTPOJIb C TIOMOII[bI0 TEXHUUEeCKUX CPe/ICTB ¥ MH(POPMAaI[MOHHBIX
CUCTEM.

KHWUM npeodnoaazaiom caedyrowjue (popmMbl KOHMPO/isi:

- cobeceioBaHuMe,

- TeCTUpPOBaHMUe,

- KOHTPO/TbHBIE PabOTHI,

- 1abopaTopHasi, TipaKThYecKas,

- pedepathbl ¥ MHBIE TBOPUECKHe PabOTHI,

- 9K3aMeH.

dopMmoii KOHTPOJISE B 3 CceMecTpe, COTJIACHO yueOHOTO TulaHa, SIB/ISIETCS
KOHTpOJIbHast pabora.

WtoroBoii ¢opMoil KOHTPOJISI TI0 3aBepIIeHUI0 U3yUeHUsl AUCLIMIIIMHbI
OI1.02 TexHuueckasi MexaHHKa, COTJIaCHO yueOHOTO TI/laHa, SIBSIeTCS 9K3aMeH B

4-m cemecTpe.



KUWM pa3zpaboTaHbl Ha OCHOBAaHUMU:

- ®I'OC CIIO no cneumanbHoCcTH 23.02.06 TexHuueckas 3KCrutyaTalus
TIO/IBWKHOTO COCTaBa >KeJIe3HBIX ZIopor, 6a30BbIi YPOBEHb MOATOTOBKH(ITPHKA3
Muno6pHayku P® ot 22.04.2014 Ne 388);

- yuebHoro tiaHa 23.02.06 TexHuyecKasi 3KCTUTyaTalysl TO/[BUYKHOTO
CoCTaBa >KeJie3HbIX opor, 0a30BbIM yPOBEHb TIO/TOTOBKHU;

- paboueii mporpammel 1o aucouruiHe OI1.02 TexHuueckass MeXaHUKa,

- TTonoxeHusi 0 TeKylled KW MPOMEKYTOUHOW aTTecTal[id CTY/JEHTOB
CTXT - ¢dwmana CamI['YTIC, obyuatoiuxcs nmo OITOIT CITO Ha ocHOBe
dI'OC CIIO.

B pe3y/ibTaTe 0CBOEHUS AUCIUTIMHBI 00YUarOIUICS JO/DKEH YMETh:

¥Y1- ucnonb3oBaTb METOAbI TMPOBEPOYHBIX PaCyéTOB HA IPOYHOCT,
JercTBUM n3rnba v KpyueHus;

Y2 - BeiOMpaTh Ccriocob repeaun BpaljaTelbHOTO MOMEHTa.

B pe3ysibTaTe 0CBOEHUS JUCLIUTUIMHBI 00YUarOIUIACS /J0/DKeH 3HaTh:

31 - OCHOBHBIE TIOJIOKEHWSI W AaKCUOMbI CTAaTUK{, KWUHEMAaTHKW,

JWHAMUKU U JleTajiel MalllvH.



2. Pe3y/sibTaThbl 0CBOEHMS JUCIMILUIUHBI, MO/|/Ie)Kalljhe IPoBepKe



O0béM BpemeHH,

Bup u Ne 3apanun

3 1 - OCHOBHBIE ITOJIOXKEeHUS U
AKCHMOMBbI CTaTUKH, KUHEMAaTUKH,

NTMHAMWKHU U AET&HEﬁ MadalIlIVH.

KomnemeHyuu:
OK 1-9
MK 1.1-1.2, 2.3, 3.2

pe3 U CMsITHe [Jisl OTIpefiesieHusI
0JINYECTBA 37IEMEHTOB KPervleH!sI |
X TeOMeTPUUeCKUX TlapaMeTpOB;
aHa/TM3UPyeT pe3y/bTaThl PACUETOB
a cpe3 U CMSITHe;

BBITIOJTHSIET pacyeT Ha Cpe3 U CMSITHE
OJITOBBIX U 3aK/IETIOYHBIX
OeIMHEeHHUH.

[TpuMeHsieT MeTO/| CeueHui npu
ellIeHUH 3a/lau Ha Kpy4yeHue;
COCTaBJIsIeT ypaBHEHUe pPaBHOBECHUS
sl oripeiesIeHUsi KPYTSIILero
OMEHTa;

onpejie/sieT reOMeTpuyecKre

Homepa paspenoB OTBEJéHHOr0 Ha M3yuyeHHe il
[Pe3ybTaThl 00yUeHHs .
OcCHOBHBIE MOKAa3aTe/Iu OIeHKH (Tem) mo paboueii | (MaKCuMaabHAsA HAZPY3KAa) | ONMEPATHBHOIO.
(ocBOeHHbIe YMeHHUsI, yCBOeHHbIe pe3ybTaToB pyGexHOro
3HaHuA) / KoMnereHumn nporpamme 0
) n acel % HTOr0BOI0
KOHTPOJIsA
Ymemb: -IIpumeHsieT MeTO/, CeueHUH TIpU T1.1 —1.8; 188 86.2% 13:
Y 1 - wucnosb3oBath MeTO/bIPACHETE Ha PACTSIKEHNE U COKATHeE; T2.1-2.8 1.1.1-1.1.5;
HCTIOAL3YeT yCI0BHE MPOTHOCTH 13.1, 3.2, 3.4, 3.5 1.2.1-1.2.17;
[IPOBEPOYHBIX pacyéToB Halns orjeHK paboThI KOHCTPYKLIUU. 1.3.1-1.3.27:
3.1-1.3.27,;
>~ >~ . 2.1.1-2.1.12;
MPOYHOCTb, AEMCTBUI U3rrba TIpUMeHsieT MeToy| CeueHuil npu > 190 16’
IIIeHUN 4 H U CMATHE; e T
KDY UeHUs; ere 3a/lay Ha Cpe3 U C e; 13
ompe/iensieT KacaTebHble P1—I1PY:
arnpspKeHUs cpe3a ¥ HOpMaJibHbIe _ ’
aTipspKeHUsT CMSATHS B 3/IeMeHTax J1P-1.
OHCTPYKLIUH;
TIpUMeHsIeT yC/I0OBHe MPOUHOCTH Ha
SHamb:




XapaKTePUCTUKN CeueHUst Oa/iku Tipy
KPYUeHUH;

Lompe/iesisieT KacaTe/lbHble
HarpsDKeHUsT U yTJ/ibl 3aKpy4UBaHUS
Mpy KpyueHuw;

FIIPUMEHSIET YCI0BHe TIPOYHOCTH U
PKeCTKOCTH /17151 OTpe/iesieHust
[apaMeTpOB CeYeHHUs Basia;
-aHa/IM3UPYeT pe3y/ibTaThl pacueToB
Ha KpyJeHue.

F[IpyMeHsIeT MeTo/| CeueHHUH TPy
pereHr  3a/1a4 Ha U3ruo;
-COCTaB/IsIeT ypaBHEHNEe PaBHOBECHS
7151 oTIpeZiesieHust U3rubaroIero
MOMEHTA 1 TIOTNePeUYHOM CHJIbI B
ceueHUsAX OasKu;

-OMpe/ie/isieT FeOMeTpUUeCKHe
XapaKTePUCTHUKU CeueHUst Oa/iku Tipy
13ruoe;

FITOHMMAeT, KaKKhe HarpsDKeHHsT
BO3HMKAIOT B CEUEHUSX OA/KU MPH
13rube;

-BBITIO/THSIET TIPOBEPOYHBIN U
MPOEKTUPOBOUHbIN pacyeT OasIoK,
paboTarolrX Ha U3ruo;
FaHA/TU3UPYET Pe3y/IbTaThl paCueToB
Ha 13ruo.

-CBOOOJHO oOIepupyeT OCHOBHBIMU
MOHATHSMU CTaTUKW: MaTepuasibHasi
TOuKka, abCOJ/IFOTHO TBepJoe TeJo,
cuia, paBHOBecUe,
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paBHO/EHCTBYIOIAs, CHCTeMa CHJ,
MOMEHT  TIapbl, = MOMEHT  CHJIBI
OTHOCUTE/IEHO TOUKUY;

FoTIpeZierisieT TMPOeKLMA CHI Ha OCH
KOOpZAVHAT;

-COCTaBJ/IsSIeT YPaBHEHUs DPaBHOBeECHS
MI0CKOUM CUCTeMbI CXOISIIUXCS CUT U
[POM3BOJIHO PACIIOIOKEHHBIX CHITT;
-oTIpeZiefisieT peaklyu orop Oasok;

- ompejesnsieT TIONIOJKEHHe IIeHTpa
TSDKECTH CJIOXKHBIX CeueHuH,
COCTOSIIIINX u3 MPOCTBIX
reoMeTpuuyeckux (Guryp u npocdunei
[pOKara.

-CBOOOTHO OTIepUpyeT OCHOBHBIMU
MOHATUSMU KAHEeMaTHKH:
TpaeKTOpHsi,  TyTb,  PacCTOsHHUE,
CKOPOCTb, YCKODeHHe, HOpMasbHOe U
KacaTellbHOe YCKOpeHHe.
-OnpesesnsieT KUHeMaTHuecKye
rapaMeTpbl 1o ypaBHEHUSIM
BIDKEHUSI U TI0 KHHeMaTU4eCKUM
rpadykamM TIpH TIOCTYTNaTe/lbHOM U
BpaLaTe/TbHOM JBIDKEHUH.
-CBOOOTHO OTIepupyeT OCHOBHBIMU

MOHATHSMUA JVUHAMUKU: cuna
MHepLUH, pabora, MOILIHOCTb,
K03 ULIMEHT M0/1e3HOTO J1eHCTBYSI.

-Periaer 3aauu JWHAMUKH,

1CTTI0/1b3YsI OCHOBHOM 3aKOH.
-CocraBsisieT ypaBHeHHe [Tamambepa.
-OripesiesisieT  paboTy ¥ MOIIHOCTB
py NIPSIMOJIMHEHOM u




KpI/IBOJ'II/IHeI\/’IHOM ABIDKeHHNH.

FPasnruaer  coeuHeHUs — JleTaned
MallliH pa3beMHble U Hepa3beMHbIe:
CBapHble, 3aK/erouyHble, KJeeBble,
CoeIMHEHUsI C HATSITOM, pe3b0OoBbIe,
[IIITOHOYHbIE, IIJIULEBBIE;
-XapakTepyu3yeT  [JOCTOMHCTBA U
HeJOCTaTKU COeIMHEeHUH,
MaTepuasbl, TPUHLUI T0JyYeHusi
COeIMHeHHU.

- XapakTepusyeT BajJbl U OCH, HX
OT/IMUVe, KOHCTPYKLUIO, MaTepuallbl.
-[loHumaet TIPUHLIUT paboThI
MO/ IUITHAKOB CKOJIb)KEHUSI "
MOJIIUITHAKOB KaueHus;
-XapakTepyu3yeT  [JOCTOMHCTBA U
He/l0CTaTKU MO/ILIMITHUKOB
CKOJIb)KEHUSI v MOALLXITHUKOB
KaueHMsl, KOHCTPYKLIMIO, MaTepua’lbl,
BY/IbI Pa3pyLLIEeHNH.

F[loHMMaeT HasHaueHWe W TIPUHLIMII
paboTbl My (rT;

- Knaccuduuypyet MyThl.

Y2 - BbIOMpaTh criocoOrPasnuyaer nepesavu:
(bpUKILIMOHHYO, 3ybuaryto,
[iepeadun BpalllaTe€/IbHOI'OBYHTOBYO, UEpBSIYHYIO, PEMEHHYIO,
[1eMTHYO;
MOMEHTA. FTIOHUMAeT TIPUHLIATT paboThI
Mepenau;
FIIepeurCIIseT JIOCTOMHCTBA u
HeJJOCTaTKY 1epe/iay;
KomnemeHyuu: -XapaKTepu3yeT MaTepuasibl Trepe/siady,

13.3

28

13.8%

[13:
[1P-10, 11;
JTP-2,
JTP-3
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OK 1-9
MK 1.1-1.2, 2.3, 3.2

BY/Ibl Pa3pyLLIEeHNH.
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3. TeopeTruueckue 3apanus (13)

3.1 TekcT 3a/aHUI:

Tema 1.1

Ne

Bonpoc

BapuaHTbI 0TBETOB

HpaBI/IJIbeIe 0TBeThbI

[TpocTeie o 16anty

1.1.1 A)...mepa OCHOBHOE TOHATHE

MeXaHU4YeCKOoro «CTratuku» cuina — 3to
B3aMMO/IeUCTBUS Mepa MeXaHUUeCKOro
MaTepyuaibHbIX Te/, | B3aUMOJENCTBUS
XapaKTepU3yrIlasicsi | MaTepyUasbHbIX Tel,
HarpaBJ/IeHUEM, XapaKTepH3YHIIasics
BeJIMUMHOM Y TOYKOM | HalipaB/ieHUEM,
TIPUJIOKEHUS. BEJIMUMHON U TOUKOU
b)...ckanspHas TIPU/IOXKEeHUSI.
BeJIMUYMHa,

OcHOBHOe ToHsATHE onpe/ieNsomascs

«CTratuku» cuia — 3To0... TONBKO MOZYJIEM U
He UMeroLast
HarpaBJieHUs B
TIPOCTPAHCTBE.
B)...mepa
MeXaHUUeCKOro
B3aUMO/IeHCTBUS
MaTepyasibHbIX Tel,
XapaKTepU3yroLascs
HaripaB/IeHUEM U
BEJIMYMHOM.

1.1.2 | PaBHOZEeUCTBYyOLLAS A)...ckansp, PaBHOzeUCTBYyOLLIAs
CUCTEMBI CHJT B CUJIOBOM SIBJISTFOLLIACST CUCTeMBbI CUJT B
MHOTOYTOJIbHUKE OTPE3KOM MEXY CUIOBOM
n300pakaeTcs Kak... TIepBbIM U MHOTOYTOJIbHUKE

NocaeJHUM n300paxkaeTcs Kak
BEKTOPOM. BEKTOP, HalpaB/IeHHbIN
b)...BekTop, 13 Hayasia [IepBoro

HaripaB/IeHHbIN U3
Hayasia repBoro
CKJIaZIbIBaEMOT0
BEeKTOpa B KOHel]
TIOCJIe/THETO.
B)...BekTop,
HarpaBJ/IeHHbIA U3

CKJ1a/IbIBa€MOr0
BEKTOpA B KOHel]
MOCJIeTHEerO.
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KOHLIa TT0C/IeJHero
CKJIa/IbIBaeMOro
BEKTOpa B Havyaso
TepBOro

1.1.3 | PaBHOA€eUCTBYytOILIIas A)... HeCKobKO cujl, | PaBHOZEUCTBYOLas
CHUCTeMbI CXOMSIINXCS CUA | 9KBUBaAJIeHTHBIX CUCTeMbI CXOASIINXCS
3TO... 3a/laHHOU CHUCTeme CHUJ1 3TO OZIHA CUJa,

CHUJL. OKa3bIBaroLas Ha TeJyio
B)... ogHa cuna, TaKoe >Ke

paBHas MO BeJIMUMHE | MeXaHUYeCKoe

CyMMe BeJINUKH JIeCTBUE, UTO U
3a/laHHbBIX CHUJI. 3a/laHHasl CUCTeMa CHJT
B)... ogHa cuna,

OKa3sbIBarolllas Ha

TesI0 TaKoe e

MeXaHUuecKoe

JleiCTBUe, UTO U

3aJlaHHasi cucTeMa

CUJL.

1.1.4 | Kakue peakiuu BO3HUKAOT | A) Ray, Mg B kecTkou 3ajesnke
B JKECTKOM 3ajieJiKe b) Rax, Ray BO3HUKAKOT peakiuu
(3awgemsieHun)? B) Ray, Ray, Mg Rax, Ray , Mr

1.1.5 A)Rax, Ray B 111apHUpHO —

Kakue peakijuy BO3HUKAIOT HETIO/IBYDKHOR OTTOpe
B IHapHUPHO — B)Rax, Ray, Mr BO3HUKAIOT peakiuu Ray,
He[oJBWKHOU orope? R
B)RAy Ay
Tema 1.2
Ne Bonpoc | BapuaHTbI 0TBEeTOB | IIpaBuIbHBIE 0TBETHI
[TpocTbie o 16amty

1.2.1 | Kakou BeKTOp CUJIOBOTO A) F; PaBHOIEUCTBYIOLLIEN
MHOTOYT0JIbHUKA SIB/ISIeTCS CUJIOU SIB/ISIETCS BEKTOP
PaBHO/IENCTBYIOIEH b) F: F,
cunon? — 1o B) F.

_F [ F,
F, F,

1.2.2 | Kakou BeKTOp CAJIOBOTO A) F; PaBHOelCTBYIOIEH
MHOTOyroJibHUKa sBsietcst | B) F, CUJIOU SIBJISIETCS BEKTOP
pPaBHO/ZIEMCTBYIOILIEN B) F, F,
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) F

1.2.3 | Kakou BeKTOp CHAJIOBOTO A) F; PaBHOelCTBYIOIEH
MHOTOyroJibHUKa sBsietcsti | B) F, CUJIOU SIBJISIETCS BEKTOP
PaBHO/IEMCTBYIOILEU B) F; F4
cuIon? — —_ I') F4

F F,

1.2.4 | Kakou BEKTOp CHUJIOBOTO A)F, PaBHOelCTBYIOIEH
MHOTOYyTOoJ/IbHUKa siByisieTcst | B) F» CUJIOU SIBJISIETCS BEKTOP
PaBHO/IEVCTBYIOILIEU B) F; F4
cunon? = — ') F,

F,~ F,

1.2.5 | Kakoi1 BeKTOp CHAJIOBOTO A)F, PaBHOzeucTByOLLIEN
MHOTOyroJibHUKa sBrsietcst | B) F, CUJIOU SIBJISIETCS BEKTOPD
PaBHOJEUCTBYIOLLeN B) F; F4
cunoun? I') F4

3
F 2
1

1.2.6 | YpaBHeHHsI paBHOBeCHs A)a YpaBHeHust
TJIOCKOU CUCTEMBI b) 6 paBHOBECHS TJIOCKOU
CXOJSALLIMXCSA CUJI UMEROT B)c CUCTeMBbI CXOSIINXCS
BUJL: CUJ1 UMEIOT BU/;:

a) = o5 o 6) =1 =2
{Z‘ Fiv = o C)
{Z M (Fi) =0
SN L (Fi) =0
1.2.7 | 'eomeTpuueckoe ycioBue A) [lna paBHoBecus | ['eomeTpuueckoe

pPaBHOBECHSI CUCTEMBI
CXOISALIMXCS CUJT:

CHUCTEeMBI
CXOoAmMMNXCsA CUJI

yC/IOBUE€  PaBHOBECHUS
CUCTEMBI CXOZSIIAXCS
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HeoOX0IUMO u

cun: g paBHOBecus

JOCTaTOUHO, YTOOBI | CUCTEMBI  CXOZSIIUXCS
CUJIOBOM cW  HeobxXomuMO W
MHOTOYTOJIbHUK OBI/ | J0CTaTOUHO, YTOOBI
3aMKHYT. CUJIOBOU

B) [lns paBHOBecHs | MHOTOYTOJIbHUK — OBII
CUCTEMBI 3aMKHYT.

CXOASILLAXCS CUJT

HeoOX0 MO u

JIOCTaTOYHO, UTOOBI

MOC/IeJHUM  BEKTOP

OblT HampaB/ieH U3

Hayvasia TIepPBOTo

CKJ1a/IbIBAEMOTO

BeKTOpa B  KOHeI]

TIOC/Ie/THETO.

B) [lns paBHOBecus

CUCTEMBI

CXOZSIIIAXCSI CHT

HeoOX0IMMO u

JIOCTaTOYHO, UTOOBI

anrebpanueckast

CyMMa BCeX CHI

PaBHs/IaCh HYJIIO.

1.2.8 | Kakou cunoBou A)a YpaBHOBellIeHHOU
MHOT'OYTO/TbHUK b) 6 cucTeMe cun
COOTBETCTBYET B)c COOTBETCTBYET
yPaBHOBEIIIEHHOM crCcTeMe CHJIOBOU

cumn?

MHOTI'OYT'OJIbHUK a)

15




1.2.9 Kako¥ cunoBou A)a YpaBHOBellIeHHOU
MHOTOYTO/TbHUK b) 6 cucTeMe CU
COOTBETCTBYET B)c COOTBETCTBYET
yPaBHOBeIIIeHHO crcTeMe CUJIOBOM
cun? puny MHOTOYTOJ/IbHUK ()

-2
a F
3 F
- —_4 =1
6)
4
C) 3 F 1

1.2.10 | Kakou cunoBou A)a YpaBHOBellIeHHOU
MHOTOYTO/TbHUK b) 6 cUCTeMe CUI
COOTBETCTBYET B)c COOTBETCTBYET
yPaBHOBeIIIeHHOM crcTeMe CUJIOBOU
cun? MHOT'OYTOJIbHUK C)

a)
6)
C
) 3 4

1.2.11 | Kakoi1 cunoBoi A)a YpaBHOBellIeHHOU
MHOTOYTO/TbHUK b) 6 cucreme cun
COOTBETCTBYET B) c COOTBETCTBYET
yPaBHOBeILIEHHOW CUCTeMe CU/I0OBOU

CUI?

a) F

MHOTOYTO/TbHUK 0)
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1.2.12 | OnipeemiTh NPOeKLIUI0 A) F,=+F [Ipoekuusa cunel F Ha
cuinbl F Ha oce X b) F,=-F ocb X paBHa F,=0
y B)F=1
— INFE=0
Fl
| >
1.2.13 | OnpefieUTh MPOEKIHIO A) Ry=F- cos 30° [Tpoekumsi cuibl F Ha
cunbl F Ha ock X b) Fx=F- cos60° ocb X paBHa F=F
y p— B) Fx=F- sin 30° cos30°
0° I') Fx=F- cos30°
| >
1.2.14 | OnipeemiTh NPOEKLIUI0 A) F,=F- cos55° [Tpoekuusa cunel F Ha
cuibl F Ha ocb X 4 b) Fx= —F- cos55° ock X paBHa Fy= -F-
F > B) R, = —F- c0s55° | c0s55°
I') Fx=F- sin 55°
1.2.15 | OmipeeiTh NpOeKLIUI0 A) Fy=—F- sin 65° [Ipoekiua cunbl F Ha
cunel F Ha ocb Y b) Fy = —F: cos25° ocb Y pasHa F,= -F
y B) F,= —F- cos65° c0s65°
I') Fy= +F* cos65°
2>
F
1.2.16 | OnpegevTh TPOeKLUI0 A) Fx<=+F [Ipoekuusa cunel F Ha
cunbl F Ha ock X b) Fi=-F ock X paBHa Fx=0
y B)F.=1
— INFE=0
Fl
| >
1.2.17 | OnipeeiTh NpOeKLIUI0 A) F,=+F [Tpoekuusa cunel F Ha
cusibl F Ha ock X b) Fx«=-F ochb X paBHa Fy=-F
B)F.=0
NFE=1
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Tema 1.3

Ne

Bomnipoc

| Bapl/IaHTbl 0TBEeTOB | HpaBI/IJIbeIe 0TBETbI

ITpoctsie 1o 1 Gammy

1.3.1 | Onpegenutb MOMeHT Tlapel | A) M=F-a MoMeHT mnapel CUil
CUJL. b) M =F'B paBeH
B) M=-F-c M =F-B
1.3.2 | Onpepenuts MOMeHT Tiapbl | A) M= —F-f MoMeHT mapel CUil
CUJL. = b) M=F-d paBeH
r B) M= F-c M= F-c
f d C
1.3.3 | Onpegenutb MoMeHT niapel | A) M = —F-h MomeHT mapel  CUJT
CHUJL - b) M =-F«k paBeH
B)M = +F-c M =-Fh
F c
1.3.4 | Onpepenutb MoMeHT niapel | A) M= F-h MoMeHT mapel CUil
CUJL. b) M=-F«k paBeH
— .| ByM=-F-c M= —F-c
C . F Z £ h
Y
1.3.5 | Onpepenutb MoMeHT Tiapel | A) M= F-h MomeHT mapel  CU
b) M=F-¢ paBeH
B) M=F-a M=F-a
1.3.6 | Onpegenuts MoMeHT cuibl | A) Ma( F )=F-a Moment  cunmel F
F OTHOCHTEe/bHO TOUKH A B)Ma( F)=-FB OTHOCHUTEJIbHO TOUYKU A
B) Ma( F)=-Fh paBeH
B Ma( F)=-Fh
a
A
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1.3.7 | Onpegenuts MoOMeHT cuibl | A) Ma( F )=-F-a Moment  cunmel F
F otHOCUTENIBHO TOUKU A bB) Ma( F)=+FB OTHOCHUTEJIbHO TOUKUA A
B) MA( F )=-F-c paBeH
Ma( F )=-F-a
1.3.8 | Onpegenuts MomeHT cuiibl | A) Mg( F )=—F-h Moment  cunmel F
F otHOCUTEIbHO TOUKM B b) Mg( F )=-FB OTHOCHUTEJIbHO TOUYKU A
B) Mg( F )=-F-a paBeH
—_— B MB( F ): -FB
B
a
1.3.9 | Onpegenuts MOMeHT cuibl | A) Ma( F )=+F-h MomeHnt  cunbel F
F oTHOCHTENBHO TOUKU A b) Ma( F)=+FB OTHOCUTEJIbHO TOUKH A
B) Ma( F )= +F-a paBeH
A - MA( F ): +F-a
2 F
1.3.10 | Onpegenutb MoMeHT cuibl | A) Mc( F )= +F-a Moment  cunbel F
F otHOCuTenbHO TOuku C b) Mc( F )= +F-d OTHOCUTEJIbHO TOUKU A
B) Mc( F )=+FB paBeH
_ Mc( F )=+FB
F C
a
1.3.11 Ecv ripyu npuBeieHUA
UTO MOXHO CKa3aTh 0 A)3ajaHHas cucTema Engziggﬂif;e“’[e
TI/IOCKON CHCTEME CWJI He ypaBHOBEIILIeHaA. P
MPOM3BOMLHO PacroJioKeHHbIX CHIT K
PaCIIONIOKEeHHBIX CHJT, ec/iv  [B)3ajanHas cuctema  [[CROTOPOMY LEHTDY
TIpY NIPUBE/IEHHH ee K CHJ ypaBHOBewleHa,  [[1ABHBIM BEKTOP Fir 1
HEKOTOPOMY LieHTPY r7IaBHbIK MOMEHT M,
r/1aBHbIN BeKTOp Fry u B)3ajaHHas CUCTEMA  PaBHBI HYJIIO, TO
IJIaBHBIM MOMEHT M., CUJI BaMEj-IeHa . 3a/laHHasl CUCTeMa CUJI
PaBHBI HYJIHO? PaBHOAEUCTBYIOIIEN.  ypaBHOBeIlIeHA.
1.3.12 | YpaBHeHHs1 paBHOBeCHs A)a YpaBHeHust
TJIOCKOU CUCTEMBI b) 6 paBHOBECHS TJIOCKOU
TPOU3BOJIBHO B) c CUCTEMbI IPOU3BOIBHO
PacroJioKeHHbIX CUJT Pacro/ioKeHHbIX CUJT
VMMEIOT BUJ: MMEIOT BUJ:
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CpeaHel c/10)KHOCTH 110 1.5 6asia

1.3.13 | Onipepenutb A) M= -2 kHm Pe3ynbTUpyOIIMMA
pe3yabTHUpyroluii MoMeHT | b) M=+ 2 kHwm MOMEHT CUCTeMbl [ap
CHUCTEeMBI T1ap CUJl, ecC/Iu: B) M=16 kHm CWJI paBeH
m;=2kHmM, m,=4xHm, ') M= -2 kH M= -2 kH
ms;=7KHM, m,=3kHmM.

m m,
m
4 m
3
1.3.14 | Omipeenuthb A) M= +15 kHwm Pe3ynbTHpyromnmm

pe3y/bTUPYIOLAA MOMEHT
CHUCTEeMBI T1ap CUJ, eCJIu:
m;=7kKHM, my=1kHM,
m3;=5kHM, m;=3kHM.

b) M= +14 kHwm
B) M=-1 kHm
[') M= — 14 kHm

MOMEHT CUCTeMbI Tap
ciu1 paBeH M= + 14
KHM

m m
4
m
3
m
1
1.3.15 | Onipepenutb A) M= -9 kHm PesynbTHpyrOIMnA
pe3yabTUpyrolui MoMeHT | B) M=+ 19kHwm MOMEHT CUCTeMbI Map
CUCTeMbI Map CUJjl, ecyu: B) M= -1 kHm CWJI paBeH
m;= 5kHmMm, m,= 3kHwm, [') M= +1 kHm M= +1 kHm

ms= 9kHM, my= 2kHm.

m
2 m1

m
3 m

I
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1.3.16 | Ompegenuthb A) M= -2 xkHm Pe3ynbTupyrommii
pe3yabTUpyrolui MoMeHT | B) M=+ 2 kHwm MOMEHT CUCTEeMBI I1ap
CHACTeMbI [1ap CUJ, eCyIun: B) M= - 12 kHm CWJI paBeH
m;=2kH™M, m,=4xHM, [y M= + 12 kHwm M=+ 2 kHm
m;=3kH™Mm, m,=3kHM.

m4
m
3
ml
m
2

1.3.17 | OnipegenuTb A) M=+ 6 kHm Pe3ynbTHpyrommn
pe3yabTUpYoluii MOMeHT | B) M=+ 14 kHm MOMEHT CUCTeMbl TIap
CUCTeMBI [ap CUJI, eCjIu: B) M= -8 kHm CWJI paBeH
m;= 5kHM, m,=1kHwm, ms= | ') M= -6 kHwm M= -6 kHm

5kHM, ms=3kHMm.

CroxHble 110 3 Oasia

1.3.18

Ornpesie/iuTh CyMMY
MOMEHTOB BCeX CUJI
OoTHOCUTe/NbHO TOoukU C.

A) ZMc(Fl) = F1-4a —
F,-a + +F3-3a + m;

B) ZMc(Fl) = Fyra—
F3-3a —m;

B) ZM(:(FI) = — Fz'a
+ F3’38 +m ZMc(Fl)
=—-Fra+Fs3a+m
4a

CymMMa MOMEHTOB BCeX
CU OTHOCHUTEJIbHO
Touku C paBHa
ZMc(Fl) = — Fya +
F;:3a+m

1.3.19

Oripesie/iuTh CyMMY
MOMEHTOB BCE€X CUJI
OTHOCUTEJIbHO TOUKU B.

A) ZMB(FI) = F1-4a —
F,-3a + +F3-3a — m;

B) ZMB(FI) = —F1°4a
+ F,-3a — -Fs-aq;

B) ZMB(FI) = —Fl-a +
F2'2a — —F3'a +m 5

I') ¥ Mg(F;) = —F;-4a
+ F,-3a——Fsa+m

CyMMa MOMEHTOB BCeX
CHII OTHOCUTEJILHO
TOYKU B paBHa
ZMB(FI) =-F,-4a +
Fy:3a—Fsa+m

1.3.20

Onpenenuts CyMmMy
MOMEHTOB BCeX CUJI
OTHOCUTEe/NIbHO TOUKU C.

A) ZMc(Fl) = —Fl-a
+ F3-2a + +m-3a;

B) ZMc(Fl) = —F1-4a
+ F,-3a — —F5-a;

CymMMa MOMEHTOB BCeX
CU OTHOCUTEJIbHO
Touku C paBHa
ZMc(Fl) = —F1°a +
F3'2a +m
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B) Mc(Fl) =+F;-a —
F;2a — —m;

F) ZMC(F1) = —F1'a +
F;:2a + +m

1.3.21

Onpenenuts CyMMy
MOMEHTOB BCEX CUJI
OTHOCHUTE/JILHO TOUKU B.

A) > Mg(F;)) = —F;-3a
+ Fy-2a+ + m;

B) ZMB(FI) = —F1'38
+ Fy-2a + +m-a;

B) ZMB(FI) = —F1-4a
+ F»-3a — —F5-a;

F) ZMB(FI) = —F1-4a
+F,-2a + +Fz:a+ m

CymMMa MOMEHTOB BCeX
CUJ OTHOCUTEJIbHO
TOUKU B paBHa
ZMB(FI) = —F1'33 +
F2'2a +m

Ornpeie/IuTh CyMMy
MOMEHTOB BCEX CHJI
OTHOCUTE/IbHO TOUKM B.

A) ZMB(FI) = —F1-4a
+ F,:3a ——m-a;

B) ZMB(FI) = +F1'4a
—F»-3a + +m;

B) ZMB(FI) = —F1-4a
+ F»-3a- —m;

F) ZMB(F1) = —F1-4a
+ F2-3a ——Im +F3

CyMMa MOMEHTOB BCeX
CUJI OTHOCHUTEJIbHO
TOUYKU B paBHa
ZMB(FI) = —Fida +
F;:3a —m

1.3.23 | OnpegenuTh peakLjuy B

oropax

.
2

VVF B

A) RAXZO, RAy :0, MR
=F-{;

B) RAX:O, RAy :F, RBy
=F ;

B) RAXZO; RAy = -
0.5F; Rgy = —0.5F ;
T') Ray = 0.5F, Rp,=0,
RBy = 0.5F

Peakiun B
PaBHBI

RAy = OSF, RBXZO, RBy
= 0.5F

oriopax

1.3.24 | OnpegenvuTs peakuu

JKeCTKOH 3a/le/IKU

"

>
l L

A) RAx:O, RAy = 0,
MR =—1Im

b) Rax=0, Ray =0,
MR = m

B) RAx:O, RAy = 1m,
Mr =0

F) RAXIO, RAy :O,
Mz =0

Peakiyn B
paBHbI
RAXZO, RAy = 0, MR =m

oriopax

1.3.25 | OnpegenuTs peakijuy B

A) RAXZO, RAy :F,

Peakijim B omopax
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oropax

F

D
P 2

«

RBy =F

B) Rax=0; Ra, = 0.5F;
Rg, = 0.5F

B) RAX:F; RAy :O;
RBy =0

F) RAy = F, RBXZO;
RBy =0

PaBHBI
RAy = F, RBXZO; RBy =0

1.3.26 | OnpegenuTe peakLiuu
JKeCTKOU 3aJ1eNIK1

m

A) RAXZO, RAy = O,
MR = m %

E) RAXZO, RAy = O,
MR =—m

B) RAXZO, RAy =m,
MR =0

F) RAXZO, RAy = 0,
MR =m

Peakiyu JKeCTKOU
3a/1eJIKU PaBHbI

RAX:O, RAy = O, MR = —
m

1.3.27 | OnipefenuTh peakLiuu B

oropax 1—
E

.
M

A) RAXZO; RAy =
0.5F; Rgy = 0.5F

B) Ray = — 0.5F;
RBx:O; RBy = — OSF

B) Rax=0; Ray =-F;
RBy =—F

F) RAX:F, RAy :0, RBy
=0

Peakijuu B omopax

pPaBHbI
Ray = — 0.5F; Rg=0;
RBy:—O.SF

Tema 2.1 OCHOBHbIE NON0XKEHUA CONPOTUBAEHUA MAaTEPUANOB

IIpaBu/IbHBIE
No Bonpoc BapuaHTbI 0TBETOB O0TBeThI
TecTbl npocTbie no 1 6anny
2.1.1 | [Ipsimoii 6pyc Harpy»KaeTcs [') Ynpyrue

gedhopmaiuu. ..

BHelliHeu cunou F. Tlocne cHsTHS
Harpy3ku ero ¢opma v pasmephbl
TOTHOCTBIO BOCCTaHaB/MBatOTCs. | B) OcTaTouHbIe
B panHOM ciiyyae umeni MeCcTo I') Yopyrue

A) IlnacTtrueckue
b) He3HnauuTenbHbIE
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2.1.2 A) ¥YCTONUYMBOCTD B) ’KecTkocTb
CrtiocobHOCTb KOHCTPYKI[UH
COTIPOTUBJISITHCST YIPYTUM b) ITpourocTs
e(bI()) MaLusim HaB;HI])s};IOT B) JKecrkocts
AeopMan [') BbIHOC/IMBOCTH
2.1.3 | IIpsmoii 6pyc HarpyseH cunoii F | A)He3HauutensHyto  |B) OcTaTouHyHO
(pucyHok 1). b) ITnactTuueckyto
[Tocne cHsATHs Harpy3ku dopma | B) OcTtaTounyto
Opyca mamenunach (pucyHok 2). | I') Yrpyryto
[Tpu sTOM OpYC TIO/TYyUHIT
nedhopmaiuto. ..
7| i,
7 ¥ ¢
/ L
ﬂ PucyHok 2 _Aéz
2.1.4 | CnocoGHOCTh KOHCTPYKI[UH A) TIpouHOCTS b) §
COTIPOTUBSTHCS YCUTHSIM, . YcTolunBOCTh
b) YcroitunBocTh
CTPEMSILLIMMCS BBIBECTH €e U3
B) BriHOC/TUBOCTH
VCXO/JJHOTO COCTOSIHUS
') )KecTkoCTh
paBHOBeCHSsI Ha3bIBAETCH. ..
2.1.5 | Ilonmb3ysick MeTOOM CEeYEeHUH, A) Q,=YFy I') N, = YF;,
MPOJI0JIbHYIO CU/Ty B CeUeHUU B) M, = YM,(F))
MOJKHO OIpeJe/IiTh 110 B) Q. = YFi
dbopmyire... I')N, =YF
2.1.6 | [Ans oripefeneHUsi BHYTPeHHUX A) M, = Y M(F) I') M, = YM,(F))
cuoBbIX akTopoB B ceueHnu 1- | B) N, = Y F;,
1 (pucynok 3) metonom ceuenusi | B) Qy = Y Fjy
HY>KHO UCTI0/1b30BaTh I') M, = YM,(F))
ypaBHEHHME. ..
Y M1 | M2 M3
NI W e W W
0 w/ w </
X !
PucyHok 3
2.1.7 | Ilpu pactskeHun Gpyca B A)N, A)N,
MoTepeyHoM ceueHUH Bo3HUKaeT | b) Qq
BHYTPEHHUM cuioBor aktop... | B) Qy
I M,
2.1.8 | Bo3HUKHOBeHUe HOpManbHBIX | A) N, A)N,
HampsbKeHWM B ceueHun Opyca | B) Qx
BbI3bIBAIOT BHYTpeHHHe CWioBkle | B) Qy
(bakTOpBL. .. ") My
2.1.9 | KacaresibHble HanpsbkeHus | A) o Mt
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0003HauUaroTCA. ..

B) P
B) V( '+ ¢?)
Nt

TecThl cpefiHel C/IOXKHOCTHU- 110 1,5 Gania

2.1.10 | B ceuenun I-I (pucyHok 4 ) |A)wusru6 B) pactsbkeHue

BO3HUKAET BU/J, HAarPY>KeHUS. .. b) cxkaTue

v | B) pactsbkeHune
e I') kpyuene
10H l
X 1
PucyHok 4

2.1.11 | TIpn yka3aHHOM Ha pucyHke 5 | A) 45 kH B) 52 kH

Harpy>keHMn Opyca BenmumHa | B) 35 kKH

BHYTpeHHero cuaoBoro ¢akropa | B) 52 kH

B ceyeHuu I-I paBHa... )11 kH

SSH z

PucyHok 5

2.1.12 | TIpu yka3aHHOM Ha PUCYHKe 6 A)18 xH I') -8 xH

Harpy>keHuH Opyca BelMurHa b) 36 kH

BHyTpeHHero cunoBoro daktopa | B) 32 kH

B ceyeHuu I-I paBHa... I') -8 kH

) y-'—zoi»_' 18 6H  16H

—<——<——|—>—Z
PucyHok 6
Tema 2.2 Pacta)keHue u cxkatme
Tectbl pocThie 0 1 Gamty

2.2.1 | HanpspkeHue, py KOTOPOM A) [Nonyckaemoe B) Ilpenen

nedopmanm pacTyT Npy
MOCTOSTHHOM Harpy3Ke, Ha3bIBaeTCs
1 0b03HauvaeTcs. ..

HarpsbkeHue, [o]

OB

B) Ilpenen TekyuecTy,
Ot

') Tlpenen

b) Ilpenen mpouHoCTH,

TIPOTIOPLIMOHA/IBHOCTH,

TeKyuecCTH, Ot
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Gnu

2.2.2 | Ha puarpaMme pacTsoKeHu, A)1l B) 3
n300pakeHHOM Ha PUCYHKe 7, B) 2
oOpa3oBaHue IIeMKH Ha obpasiie B)3
COOTBETCTBYeT TOUKe ... )4
| PucyHok 7 8
2.2.3 | B marepuasie BbITIOHSETCS A) [0 Oy A) 10 Oy
3aBUCHUMOCTh 0= E-€ 10 b) o oy
HarpsoKeHus. . . B) o ot
F) ,[[0 OB
2.2.4 | ToyHas 3anMCh yCIOBUSA A) o= N _p B) o = N <[o]
MIPOYHOCTU MPHU PACTSDKEHUU U A A
C)KaTHU COOTBETCTBYET. .. B) o :% <|o]
N
B) o By < {0}
N
[‘) o = > {O‘]
TecThl cpefiHeN CI0XKHOCTH — 110 2 Oasiia
2.2.5 | Onropa NpoJo/bHbBIX CUJT B A)1 A)1l
TIOTIepeYHbIX CeUeHUsIX bpyca, b) 2
1300pa>keHHOTO Ha PHUCYHKe 8, B) 3
COOTBETCTBYET CXEME... [') CooTBeTCTBYHOLIEN
////%// £/ |1 i i 31‘[1.0pr He
Joldce B B 5 Tpe/iCTaB/IeHo
A %M - g =
1000mMMm?} i E E E
500mMm’ N N N
PucyHok 8
2.2.6 | [Insa 6pyca, n300pakeHHOT0 Ha A) 50kH B) 80kH
pUCyHKe 9, Haubo/bIIast b) 30kH
TpOJ0JibHasA CUJ/ia, BOSHUKILIAS B B) 80xH
TIOTIepeYHOM CEeUYeHWH, PaBHa. .. ') 20kH




Y 73 VIV
|
C C
A= $\
vy

1000mm’]

S0kH
A=

500mm*

PucyHok 9
2.2.7 | Omropa MpoAoJbHBIX CU B A)1l B) 3
TOTIEPeYUHBIX cCeueHHsIX Opyca, b) 2
M300pa’keHHOT0 Ha pUCyHKe 10, B) 3
COOTBETCTBYET CXeMe... )4
Y V72 99997i 2| 3 4
pe A4l E SH=
sHE Rl
! SH=EE=
AH/?\M =
. |
PucyHok 10
2.2.8 | Insa 6pyca, n300pa)keHHOTO Ha A) 70kH I') 100kH
pucyHke 11, HaubobIIast b) 130kH
TpOJ0JIbHasA CHJIa, BOSHUKILIAS B B) -30kH
TI0IIepeYHOM CeYeHWH, paBHa... I') 100kH
LLLLh gyl 07
A=
C ' C
!
!
§-Juoos
S
1000mMm
' PucyHok 11
2.2.9 | Onropa NpoJ0IbHbBIX CUJT B A)1l A)1l
TIOTIEpeYHBIX CeUeHUsIX Opyca, b) 2
1M300pa>keHHOTO Ha PHCYHKe 12, B) 3
COOTBETCTBYeT CXeMme... )4

12444207027 2

ﬁf_/‘/,zom

250mm?

[T .

= [ ||||KDJWW

rrrrrr TR

v
=
=}
2
gN
p=
p=

o
b
O
<
I
O
FS
[EY
N
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2.2.10 | Onsa 6pyca, n3o0pa’keHHOTO Ha A) -50xkH b) -70xkH
pucyHke 13, HanboJibITias b) -70kH
IIPOZ0JIbHAs CU/lA, BO3HUKIIIAA B B) 20kH
IIOTIepeYHOM CeYeHUH, PaBHa... I') 30kH

Y V2 VIV
A= 20kH
C : C

é/m
ek,
500mMm’
PucyHok 13

2.2.11 | Omropa MpoAo0JIbHBIX CUI B A)1l )4
TIOTIEPEYHBIX CeUeHUsIX Opyca, b) 2
1M300pa>keHHOT'0 Ha PUCYHKe 14, B)3
COOTBETCTBYeT CXeMme... )4

Y721 77777 e L 4
3l EE B =
AR S8
Tl B OEE %
A= =
250mm* N N "N
PucyHok 14

2.2.12 | Onsa 6pyca, n3o0pa’keHHOTO Ha A) 80xkH
pucyHKe 15, Haubonblias b) 50kH
TIPOJ0JIbHAs CUjla, BO3HUKIIAS B B) 110xH
TIONIepeYHOM CeUYeHHH, PaBHa... I') 30xH

LLpLdisg s/

C C
e
PucyHok 15
TecTbl C/10XKHBIE - T10 3 6asia

2.2.13 | HopMasnbHOe HarpsikeHve B A) 50MIIa b) 80MIla
ceuennu C-C Opyca, b) 80MIIa
M300pa’keHHOT'0 Ha PUCYHKe 16, B) 30MIIa
PaBHO... ) 20MIla

28




////.i// L/
C I C
IOOOMMZ‘ !
Al é\ 50kH
PucyHok 16
2.2.14 | HopMasnbHOe HarpsikeHve B A) 100MlIIa b) 200MIIa
ceuennu C-C Opyca, b) 200MITa
1M300pa>keHHOT0 Ha pUCYHKe 17, B) 10MIla
PaBHO... I') -60MIla
Y IV V7777
Az A 3__7.0311
C : C
|
b/%w
PucyHok 17
2.2.15 | HopMasibHOe HampspkeHue B A) 200 MIla A) 200 MIla
ceuennu C-C Opyca, b) 80MIIa
1M300pa’kKeHHOT0 Ha PUCYHKe 18, B) 120MIla
PaBHO... ') 280MIIa
Ly 2/
C : C
't/,m
A= b
PucyHok 18
2.2.16 | HopManbHOe HanpsbkeHHe B A) 160MTIla B) 100MTIla
ceuennu C-C Opyca, b) 60MIIa
M300pa’keHHOT0 Ha PUCYHKe 19, B) 100MIla
paBHO. .. ') 220MIla
LLLsbisg s
PucyHok 19
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3.2 KoHTposibHasA pabora

dopMmoii KOHTpo/lss B 3 CeMecTpe, COTI/IACHO YyueOHOrO TIUIaHa, SB/SETCS
KOHTpOJIbHast paboTa. []/1s1 ipoBe/ieHrsi KOHTPOJIbHOM paboThI Ha MOC/IeHEM 3aHSITUU
3 ceMecTpa MCMOJb3YITCS TeopeTuuyeckue 3aganus no 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 KoTOpbiX (hOPMUPYIOTCA 4 BapuaHTa
TeCTOB M0 12 3afiaHuli B KaXKJOM.

3.3 Bpems Ha BbINO/IHEHME:
Tecter 1.1.1-1.1.5; 1.2.1- 1.2.17; 1.3.1-1.3.12— 1 munyTa Ha 1 3amaHue;
Tectsl 1.3.13-1.3.17—2 muHyThI Ha 1 3a7aHue;
Tectsr 1.3.18-1.3.27—3 muHyThI Ha 1 3a7jaHue;
Tectbr 2.1.1— 2.1.12; 2.2.1—2.2.4 —1 MuHyTa Ha 1 3aiaHue;
Tectsl 2.2.5—2.2.12 — 2 MyuHyTHI Ha 1 3a7aHue;

Tectol 2.2.13—2.2.16 — 3 MuHyThI Ha 1 3asiaHue.

3.4 Kputepuw oueHKM

OueHKa Kpumepuu: npasu/ibHO 8blNO0/IHEHHbIE 3a0aHus
5  «OTJINYHO»» oT 85% 10 100%
4  «XOopouo» oT 75% 110 85%
3 «y[OBJIETBOPUTEJIbHO» ot 61% 1o 75%
2  «HEeyJOBJIETBOPUTE/ILHO» [0 61%

4 TlpakTuueckue 3aaanun (I13)
4.1 TekcT 3afaHus
IIpakTuueckas pa6ora Ne 1 (ITP-1): OnpejesieHre YCUINKA B CTeP)KHAX
[ nst 3aIaHHON CTEP>KHEBOM CHUCTEMBbI OTpe/ie/TUTh PeaKLuKU XKeCTKUX CTepyKHeU

W BBITIOJIHUTB ITPOBEPKY INOCTPOEHKHMEM CHUJIOBOI'O MHOI'OYTI'OJIbHUKA W dHA/IMTUYECKH.

IIpakTnueckas pabdora Ne 2 (ITP-2): OnpeaesieHHe peakuid orop 0a/1I0YHBIX

cucremM
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’KecTko 3akpernieHHas (3aijeM/eHHas1) Oanka Harpy)keHa cumioi F, mapoii cum
C MOMEHTOM M W pacripe/leJIeHHOM Harpy3Koi, MHTeHCHMBHOCTBIO (. OrpeznenvTb
PeaKI|M KeCTKOM 3a/le/TKh KOHCOJTbHOU OasKH.
JIaboparopHasi padota Ne 1 (J/IP-1): Onpejie/sieHne eHTPA THKECTH IVI0CKUX
uryp

Ornpefie/TUTh KOOPAWHATHI 1[eHTPa TS)KeCTH TIIOCKOW (DUTyphl, COCTOsIIeNd 13
TIPOCTBIX TeOMeTPHUUEeCKHUX (UTyp aHAIUTUUECKW W MPaKTHUUeCKH TIOZBeIINBaHueM

¢urypsl 3a 3 ToUku ¢ oTBecoM. CriesiaTh BBIBOJ.

IIpakTuueckas pabora Ne 3 (ITP-3): OnpepaeneHue HeHTPa TSHKECTH COCTABHBIX
CeueHHUH, COCTOAIMX U3 MPOKATHBIX Mpoduien
OrnpefieMTe KOOPAWHATBI LIEHTPA TSDKECTU CeueHMsi, COCTOSIero U3

nipocduneit npokata. Heobxogumbie reomeTpuueckre mapaMmeTpsl B3Th U3 ['OCTa.

IIpakTnueckas pabora Ne 4 (ITP-4): OnpepaeneHne CWIbI TATH JIOKOMOTHBA
MEeTO0/0M KHHETOCTaTUKHU

Teno Becom G mepefBUrazav COrJacHO TpaUKy CKOPOCTU TIO TIJIOCKOCTU C
Ko3(pduimenTom Tpenus f. Onpenenuts cuny TArd (Fra) METOZOM KUHETOCTAaTUKU U
MOCTPOUTH TPaPUKU U3MeHeHUs1 yCKOpeHUs U u3MeHeHUs1 CUJbI (Frr), A€HMCTBYIOIEMN

Ha TeJsio, OT BpeMeHHU U rpauk n3aMeHeHUs: CUIbl TITU (Frr) OT YCKOpeHUsl.

IIpakTHueckas padora Ne 5 (ITP-5): Pacuer cTynmeHUaToro dpyca Ha mpo4YHOCTh
IIPU PACTsKeHUH

[TocTpouTh 5MIOPBI MPOJOJIBHBIX CHJ/I, HOPMAaJ/IbHbIX HarpsDKeHUN U rpaguk
repeMelileHui 1o AjuHe Opyca. OrmpeaenuTts TmepemelljeHre CBOOOJHOTO KOHLIA
Opyca. BbIMOMHUTH TPOBEPOUHBIM pacyeT Ha TMPOYHOCTb OMACHOTO CeYeHHsl.
JIByxcTymneHuaThIi cTanbHOM Opyc Harpy»keH cuiamu F1, F2. TToijaau rorepeyuHbix
ceuennii A1 u A2. Tlpussath Moxy/is ynpyroctd E = 2-10° H/mMm®, moryckaemoe

HanpspkeHue [o]=160 MITa.
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IIpakTnueckas padora Ne6 (ITP-6): Omnipegenienune juamerpa 60/1Ta U3 yCI0BHS
IPOYHOCTH Ha Cpe3 U CMATHE

Omnpenenutsb AriamMeTp O0/Ta U3 pacyeta Ha Cpe3 U CMSTHE.
[lorycKaemble HaTIPSDKeHHsT CMSITHSI M cpe3a ZIjisl MaTeprasa 00JTOB:

[0cv ]=300MITa, [1. ]=100MIIa

IIpakTHueckas padora Ne 7 (ITP-7): PacueTr Ha MPOYHOCTH M )KeCTKOCTHb NPH
Kpy4YeHuH

[nsi 3aaHHOrO Basia MOCTPOUTH SMIOPbI KPYTALMX MOMEHTOB. W3 ycCioBUSs
TPOYHOCTH UM JKeCTKOCTU OIpe/ie/IUTh AUaMeTp KaKA0ro yyacTKa Basa Jjisi KpyIJyoro

ceuenus. Hapucosarh 5cku3 Basa. Marepuan — ctanb, G= 0,8:10° MIla; [1]=30MIIa;

] =5,23 1073 99
M

IIpakTHueckas padora Ne 8 (ITP-8): ITocTpoeHue 3mI0p MONEpPeYHbIX CHI U
H3ru0arIUX MOMEHTOB

[TocTpOuTh 3IMIOpPHI MOTEPeYHbIX CHUI U W3rHOAIOIUX MOMEHTOB [I/Isl »KeCTKO
3akperieHHoOM Oanku. IlogoOpath cedyeHuwe Oanku B BUJle TPSMOYTOJbHUKA C
3a/laHHbIM COOTHOLLIEHWeM CTOPOH U JByTaBpa. Marepuasn- Crajb, AOIyCKaemoe
HarpspKeHue

[o] = 160 MITa.

JIaGopaTopHasi pabora Ne2 (J/IP-2): Onpeje/sieHde mapaMeTpoB 3y0UaThIX KoJieC
10 UX 3amMepam

OmnpefeniTh OCHOBHble TeoMeTpHUUeckue TMapaMeTpbl 3ybuaToro Koseca M
BBITIO/THUTB 3CKHU3a KoJieca.
JIa6opaTopHasi pabota Ne3 (J/IP Ne3): M3yueHne KOHCTPYKI[UH YePBAYHOTO
peayKTOopa

OripesieIUTh OCHOBHbBIE TeOMeTpHUYeCKye rapaMeTphl YepBsKa U UepBSUHOI0

KoJieCa

IIpakTuueckas padora Ne 9 (ITP-9): PacueT MHOTroCTyIIeHUATOM Mepegauu
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[nst 3amaHHOM MeXaHWUeCKOW TepefjauM OIpeeiuTh TepefaTOuHOe YMCIIO,
YTJIOBble CKOPOCTHY BpallleHHs] BCeX BaJIOB MPUBOJA, OKPY>KHYI0 CKOPOCTb PeMEHHOU
riepeJiauy, Bpalllatoll{ie MOMEHTHI Ha BajlaX. BBITIO/THUTE MPOBEPKY.

IIpakTuueckas pa6ora Ne 10 (ITP-10): PacueT 0AHOCTYIIEHUATOr0 PeAyKTOpa
B coOoTBeTCTBMM CO CBOMM BapyMaHTOM OMpeJenuTh K.I1.[. Tiepeiaun, MOLHOCTb
JIBUTaTeJIs], CKOPOCTh BpallleHUsl poTopa, BbIOpaTh Auraresb 1o 'OCTYy,
ornpezeuTh Bpaljatoijye MOMEHTHI.

4.2 Bpems Ha BbIIIO/IHEHHE:

ITP-1 — IIP- 10, JIP- 1 — JIP-3 — o 2 akazieM. yaca.

4.3. KpuTepuu OLleHKU:
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OueHKka

Kpumepuu

«OT/IMYHO» »

CTyaeHT rnyboKo M NONHO OBRafden CoAeprkaHnem
yyebHOro MmaTepuana, ymeeT CBA3bIBaTb TEOPMUIO C
NPaKTUKON, pelaTb NPaKTUYEeCKMe 3a4a4mM, BbICKa3blBaTb
M 0B6OCHOBbIBAaTb CBOM CyXAeHWA. [PaMOTHO, NIOMMYHO
M3naraet OTBETA, Kak B YCTHOW, TaK U B MUCbMEHHOWM
dopme, KauecTBeHHOE BHellHee ohopMaeHMeE.

«XO0pOoLIo»

CTyAEeHT NONHO OCBOWMA Yy4yebHbIM maTepuan B MOJAHOM
obbeme, BnageeT MOHATUNHBIM annapaTtom,
OPUEHTUPYETCA B M3YYEHHOM MaTepuane, OCO3HAHHO
NPUMEHAET 3HaHMA ONS pelleHUA NPaKTUYeCcKMX 3aaaud,
rPAaMOTHO M3naraeT OTBET, B COAepXaHun U dopme
OTBETA MMETCA OTAEe/IbHble HETOYHOCTM.

«yZIOBJIETBOPUTE/ILHO
»

CTyaeHT MmeeT pa3po3HeHHble, beccucTeMHble 3HaHUS,
He yMeeT BblAeNATb Tr1aBHOE W BTOPOCTENEHHOE,
HEMoNHO, Henoc/neAoBaTeNbHO M3naraetT maTepuan,
[ONYyCKaeT HETOYHOCTU B ONpeaeneHuu MOHATUN, B
NPUMEHEHUM 3HAHUIN ANA peLleHna NPaKTUYEeCKNX 3a4au,
He yMmeeT l0Ka3aTe/IbHO 060CHOBaTb CBOM CYXKAEHMUA.

«HeyZI0B/IeTBOPUTEJIb
HO»

CTyneHT nmeeT pa3po3HeHHble, BeccucTeMHble 3HaHWMS,
He yMeeT BblAEeNATb [N1aBHOE W BTOPOCTENEHHOE,
[onycKkaeT owWKnbKM B onpeaeneHUn NOHATUN, UCKarKaeT
nx cmbicn, 6ecnopaaovYHO W HeyBEpPEeHHO Wu3naraet
MaTepuan, He ymeeT NMPUMEHATb 3HAHWUA K pPEeLUeHUIo
NPaKTUYECKMX 3a4au.

1
2
3
4
5

4.4 DK3aMeHaLlMOHHbIE BONPOCHI

Teopemuuecxaﬂ MeXdHUKd

OCHOBHBI€ TTIOHATUSI CTaTUKU.

AKCUOMBI CTaTHUKU.

CBsI3u U UX peakuyu. [IpuHLKIT 0CBOOOXKEHUS OT CBsi3el.

Cucrema cxogsaiuxcs cu. CriocoObl C/I0’KeHHUS ABYX CUJL.

CH10BOM MHOTOYTOJIbHUK. Y CJIOBUSI PABHOBECHSI TIJIOCKOW CUCTEMBbI

CXOJISALIUXCS CUJI B BEKTOPHOM (hopMe.
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6 [Ipoekuwsi cumbl Ha 0Cb. OnpefiesieHre CUJIBI TI0 ee MPOEKLMsM Ha OCH
KOOD/UHAT.

7 AHamMTHYeCcKoe orpeiesieHre paBHOZEUCTBYOIEN MJIOCKON CUCTEMBI
CXOISALINXCA CUI (MeTO/, TTPOeKLIn). AHAIMTUUECKOe YC/IOBUE PaBHOBECHS.

8 [Tapa cun. CBOWCTBa, C/I0’KEeHUe, yCI0BHE PaBHOBECHS Tap.

9 MOMEHT CHJIbI OTHOCHUTEJIbHO TOUKH.

10  TlpuBepeHue CU/bI K TOUKe. ['JIaBHBIM BEKTOP Y I/IaBHbIM MOMEHT IIJIOCKOU
CHUCTEeMBI TIPOM3BOJIbHO PaCIiO/IOXKEeHHbBIX CUJI.

11  PaBHOBecHe MI0CKOM CUCTeMbI TIPOU3BOJILHO PaCIiOIOKeHHBIX CU/. Tpu Bua
ypaBHEHUI paBHOBECHSI.

12 Banounsle cuctemsl. Knaccudukanys Harpy3o0K ¥ BU/bI OIOP.

13 OnpepgeneHvie peakLMid ONIOP U MOMEHTOB 3allleM/IeHUSI.

14  MoMeHT CU/ibl OTHOCUTETBHO OCH.

15  YpaBHeHUs1 paBHOBeCHS MPOCTPAHCTBEHHOW CUCTEMBbI TTPOU3BOJILHO
PAacCIIOI0KEeHHBIX CHUJI.

16 Lentp TskecTtu. OnipesiesieHre TTOIOXKEHUS LIeHTPA TS)KeCTH TJIOCKOU (PUTYPBI.
17  TlonoxxeHue LieHTPa TSHKECTH CeUeHUM MPOKaTHBIX MPOQUIIei.

18  OcHOBHbIe TTOHATHS KUHeMaTUKW: TPaeKTOpUs, IyThb, BpeMsl, CKOPOCTb U
yCKOpeHue.

19  CkopocCTh 1 M0JIHOe, HOpMaJlbHOE, KacaTe/IbHOe YCKOPeHUe TOUKH.

20  PaBHOMepHOe ¥ paBHOMEpeMeHHOe IOCTyIaTe/IbHOe IBUXKeHUe TOUKU U
TBepZOoro TeJa.

21  Bpaiare/sibHOe JIBWKEHHWE TBEPAOro Tejla BOKPYT OCU. YTJ/I0Basi CKOPOCTb.
YroBoe ycKopeHue.

22 PaBHOMepHOe ¥ paBHOIlepeMeHHOe BpallleHre, XapaKTepUCTUKU.

23 3aBUCHMMOCTb MeXAY JTMHEWHBbIMUA U YTTIOBBIMU XapaKTePUCTUKAMH TOYEK
BpalljaroLLlerocs TeJia.

24 Akcuombl fuHaMUKU. OCHOBHOM 3aKOH IMHAMUKU.

25  lloHaTHe 0 cujie UHepLIUMK.

26  Cwia MHepLy NIPU KPUBOJIMHEWHOM JIBVKEHUH.
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27
28
29
30

[Mpuniun Janambepa, MeToZ, KHHETOCTaTUKH.
PaboTa ¥ MOIITHOCTh TIPY TIOCTYTIaTe/TbHOM [IBHKEHUH.
PaboTa ¥ MOIITHOCTh TIPY BpalllaTe/TbHOM JIBV)KEeHHUH.

[ToHsiTHE 0O MexaHUUYeCKOM K03 PULIMeHTe MOoe3HOT0 JeiCTBUSI.

ConpomueﬂeHue mamepuanoes.

1
2
3
4

OcCHOBHBIe MOHATHS Kypca CONPOTUB/IEHNE MaTepUasioB.
OCHOBHBI€ TUTIOTe3bl U JONYIleHUs] COMPOTUB/IEHUSI MaTepHasioB.
[TpuHIMIT HaYa/IbHBIX pa3MepOB 1 He3aBUCUMOCTHU JIeHCTBUS CUJL.

Knaccudwukaius Harpy3ok. [ToHaTue o 6pyce, 060/10uKke, MyIacTHHE,

MdCCHMBHOM TeJie.

5)
6

MeTo/1 ceueHUH.

OHpE,Z[EJIEHI/Ie BHYTDEHHHNX CHJIOBbIX (baKTOpOB B IIOIIEPEYHBIX CeYEHUAX TIPpU

PacTsDKeHUU U CKaTuM, CABUTe (MeTO, CeUeHuH ).

7

OmnpesiesieHe BHYTPEHHUX CU/IOBBIX ()aKTOPOB B MOIEPEYHbIX CeUeHUSIX TIPU

KpyueHuM U u3rrube (MeTos ceueHui).

8
9
10
11
12

HarnpsbkeHusi: TI0/IHOe, KacaTebHOe, HOpMasibHOe. EIMHULIBI U3MepeHus.
[Tpofio/ibHBIE CU/TBI 1 HOPMaJIbHbIE HANPSPKEHUS TPY PaCTSDKEHUH.
OMIOPbI MPOAOJIBHBIX CHUJL.

[Tposio/ibHBIe U TIOTIepeuHble JedopMaliiy TIPU pacTsbkeHnu. 3akoH ['yka.

NcnibiTanus MdTEPHAJIOB Hd pACTsXKEeHHe. ,Z[I/Ial"paMMa PaCTsDKeHUSA

HU3KOYT/IePOAUCTOMN CTaslu.

13
14
15
16
17
18
19

MexaHuuyeckre XapaKTePUCTUKHU MPOYHOCTHU U TJIaCTUYHOCTU MaTeprasloB.
MonyckaeMble U Mpe/ie/ibHble HarpsbkeHUs. Koad@uijyeHT 3amaca Mpo4YHOCTH.
PacueTsl Ha MPOYHOCTH MPU PaCTIKEHUU.

Cpe3. OcHOBHbIe pacueTHbIe MPeANOChIIKU, pacueTHbIe (hOPMYJIbI.

Cwmsitre. OCHOBHBIE pacueTHbIe TIPeATNOChLIKY, pacueTHbIe (DPOPMYJIbI.

YucTet caur. 3akoH ['yka npu cBure.

KpyTsmmii MoMeHT. [TocTpoeHue 3mtop KPyTAILIUX MOMEHTOB.
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20  T'eoMeTprueckue XapaKTePUCTHUKU IJIOCKUX CEUEHUU MPU KPYUYEHHUU:
TIO/ISIPHBIM MOMEHT MHEPLMHU U MOJISIPHBIM MOMEHT COMIPOTUBJIEHUS KPyra U KOJIbLa.
21  3akoH I'yka npu KpyueHuu. PanrioHanbHast (popMa rornepevyHoro ceyeHusi Baja.
22 Yci0oBUe TIPOYHOCTH U )KeCTKOCTU TIPU KPYUEeHUHU.

23 W3rub, ocHOBHbIe MOHATUSA U onipefiesienusi. Knaccudukaiys BU0B u3ruoa.
24  BHyTpeHHMe CUIOBBIe (haKTOPHI TIPY YHCTOM U IOTIEPeYHOM U3THOe.

25  HopwmanbHble HanpsbKeHUs TIpy u3rube. PaijioHanbHbIe (HOPMBI TTOTIEPEUHOTO
ceueHus OaoK.

26  OceBble MOMEHTBI UHEPLIMA U OCEBble MOMEHTbI COIPOTHBI/IEHHS IPOCTEHIIINX
ceueHUl Mpy U3rube: Kpyra v NpsAMOYTOJIbHUKA.

27 Ycnosue TMMPOYHOCTHU U PACUETHI Hd TIPOYHOCTL TIPU nusruoe.

Llemanu mawuH

MaiivHa u MmexaHusM. Knaccudukaiiysi MaiiyH.

TpeboBaHus, TIpebsiB/sieMble K MalllMHAM U UX JeTaJIsIM.

LIMK/IBI TepeMeHHbBIX HalpsPKeHUM U UX XapaKTePUCTUKU.

YcranoctHoe paspyiieHue. I1pejesn BBIHOCJIUBOCTH.

[Ipenen BBIHOCIMBOCTU. PaKTOPBI, BJIUSIOLIME Ha Tpe/ie/l BBIHOC/IMBOCTH.
3ak/ieroyHbie COeJUHEHUS.

CBapHble coeIUHeHUS.

KrneeBsle coeuHenus.

© 0 N O Ul A W N

Pe3nboBble coepuHenus. OOIe cBeZieHus.

f—
)

[ITrioHOUYHBIE COeIUHEHUS.

f—
f—

[InuieBbie coeUHEHUS.

12 MexaHuueckue nepegaun. Haznauenue. Knaccudukaiiysi mo npuHLUTy
JIeVICTBUSI.

13 OcHOBHbIe KUHEMAaTHUeCKUe U CU/IOBbIe COOTHOLIIEHHS] B MeXaHUUYeCKUX
riepejiavax.

14  3y6uarbie nepefaur. OCHOBHBIE CBe/IeHUST M XapaKTePUCTHKA.
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15
16
17
18

Knaccudukaiius 3ybuaThix mepesau.
Crioco6b1 U3roToB/IeHUs 3yOUaThix Kosec. MaTepuasbl.
Bup! pa3pyiiieHus 3yObeB 3yO0uaThIx KoJiec.

[Tpsimo3yObie 1uMMHApUUeCcKre Tiepegaud. OCHOBHbIE TeOMeTpHUUeCcKHe

cooTHoLIeHus1. CUbl B 3aljeryieHuH.

19

Koco3y0bie 1 mieBpoHHBIE Tiepeiaur. OCHOBHbIE TeOMeTPHUUeCKHe

cooTHouleHus1. CU/ibl B 3alerjieHuu.

20  CpaBHUTe/bHasi XapaKTePUCTHKA MPsIMO3yObIX, KOCO3YObIX U 11€BPOHHBIX
repeziau.

21  Konwuueckue 3yOuaThie Tiepejaum.

22  BuHTOBas nepezaua.

23  UepssduHas repezava.

24  PemeHHad mepejauva.

25  llernHas nepepaua.

26  Basbl ¥ ocu. MIX Ha3HaueHUe, KOHCTPYKLUS, MaTepUasbl.
27 Onopsl ckonbXeHusi. OCHOBHbIE CBe/|eHUs.

28  Onopsl KaueHusi. OCHOBHbIE CBe/leHNs.

29  Mydrtsl. Haznauenue. Knaccudukarmsi.

4.5 JK3aMeHal{UOHHBbIE 3a/ja4YM

3agaua Nel

CJ/IO’KUTB CUJIBI CTTOCOOOM CHJIOBOTO MHOI'OYI'OJ/IbHHKA, eC/In:

Fi=20H; «;=307
F.=40 H; =90
F:=20H; «3=180;
F,=30H; a,=330

3agaya Ne2

CJ/IO’KUTE CUJIBI CTTOCOOOM CHUJIOBOTO MHOTI'OYI'OJ/IbHHKA, €C/IHN:

Fi=15H; ;=30
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F.=30H; =90
F:=20H; a3=120];
F,=20H; a4=330
3agaua Ne3
CNoXXUTh CUJIBI CTTIOCOOOM CHUIOBOTO MHOTOYTO/TbHUKA, eC/TH:
Fi=9H; ;=60
F,=15H; =180}
F:=20H; «a3=120"
F,=15H; a,=230%
3agaua Ned
CNOXUTb CUJIBI CTTIOCOOOM CHIOBOTO MHOTOYTOJIbHUKA, eCJTH:
Fi=25H; =45
F,=30H; o,=120
Fs=35H; a3=90;
F+=30H; «4=330"
3agaua Ne5
C0KUTh CUJIBI CTTOCOOOM CHIOBOTO MHOTOYTO/TbHUKA, eCJTH:
F.=50H; «o;=125}
F,=40H; o,=180"
Fs=35H; «a3=230"
F+=30H; o4=30];
3agaua Neb
OrnpefienmuTh PaBHO/ENCTBYIOLIYHO CUCTEMbI CXOSIUXCS CUT aHATUTUYECKHU:
Fi=200H; ;=07
F.=400 H; =60
F;=100 H; a3=270%
F,=300H; «4s=315%
3agaua Ne7
OrnipefiemUTh PaBHO/EHMCTBYIOIIYHO CUCTEMbI CXOASIIUXCS CUT aHATUTUUYECKU:
Fi=100H; =30
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F,=200 H; =180
F3=300 H; a3=240;
3agaua Ne8
OrnpefenuTh PaBHOJEHCTBYHOIIYHO CUCTEMbI CXOASIIUXCS CUT aHATUTUYECKHU:
Fi=20H; «;=307
F-=40H; =90
F:=20H; «3=180";
F+=30H; «4=330;
3agaua Ne9
Ornpezie/UTh PABHOEUCTBYIOLLYIO CUCTEMbI CXOASIINXCS CUJT aHAaJTUTUUeCKHU:
F=15H; ;=30
F.=30H; =90
F;=20 H; o3=120;
F,=20H; a,=330"
3agaua NelO
OrnipefienmuTh PaBHO/EHCTBYIOIIYIO CUCTEMbI CXOASIIUXCS CUT aHATUTUUECKU:
Fi=9H; a=60];
F,=15H; =180}
Fs=20H; «a3=120"
F.=15H; =230}
3agaua Ne 11

OHPE,D;GJ'II/ITL CyMMYy MOMEHTOB OTHOCHUTEJ/IbHO TOUKHU A

1F=8KH
1

3m >

3agaya Nel2

OHPE,E[EJ'[I/ITL I'7ITaBHBI MOMEHT OTHP(Z_%TEﬁbHO TOUKU A

Y
2
m=4 KH-m 40 ~

A >F2=7KH
: 2m e 3m |




3azaua Nel3

OHPE,D;EI[I/ITI: I'7IaBHbIN BEKTOD U I'7IaBHbIM MOMEHT OTHOCHUTELHO TOUKHU A.

o
A

. 4 F1=8 KH

2M_

F =9 KH
2

3agaua Ne 14

OrnpezieTUTh CyMMYy MOMEHTOB OTHOCUTE/TbHO TOUKHA B

1F=8KH
1

3agaua Nel5
OnpenenuTh T1aBHbIM MOMEHT OTHOCUTETBHO TOUKU C
F =5 kH
AF=4kH < 5
=
(o}
m=4 KH-m
c » F =7 kH
“«——3m |
3azaua Nel6

OHPE,D;EI[I/ITL I'71TaBHbIN BEKTOD U I'7IaBHbIM MOMEHT OTHOCHUTE/ILHO TOUKHU B.
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3agaua 17

m=4KH:m

2M_

OrnpefiesTUTh Peaki[iy XKeCTKOM 3a/je/IKi KOHCOTbHOM OanKku

3anava 18

ANNNNN

»F =8 kH
F =9 kH
2
g=20kH/m
VYV V.V V VvV Vv Y
< 2M ple3M >

OrnpesiesTUTh PeakI[Uy XKeCTKOM 3a/je/IKi KOHCOTbHOM OanKu

g=20kH/m

lwwlw

A

s
4
/

2M

A

3azauva 19

OmnpefenuTh peaklvy >KeCTKOU 3a/1e/IKi KOHCOTbHOM Oasiku

g=10kH/m

A A 4 A

A 4

AN

2M

2Mm

3agauva 20

OmnpesienuThb peakiuu xectkoit 3 F=50K ibH

A

A
A

HH1
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3agaua Ne21

OrnpeieUTh peakLiK KeCTKOU 3a/le/IKi KOHCObHOW Oanku:

1.5m | F1=50KH

3m ]
o F2=10KH

SN

>
«

3agaya Ne22

OmnpefenuTh peakivuy KeCTKOM 3a/ie/TKh KOHCOJTbHOU OaTKu

/ F1=50KH
/
%
3azaua Ne23 /5
A 7 < 2m e ™ F,=30kH
Onpe/eNUTh peakLiy SKECTKOM 3a/1e/IKi KOHCO/IbHOM 6a/Ku

F=20kH, m=10xkHm

J,F m (Y

9
q im 2M im

N
Lo}

<
«

3agada Ne24

OnpefenuTh peakijiu OIMOp ABYXOIMOPHOM OasKu:

2m im
al . ‘ —',
A Y 2
F =50kH
2

3agaua Ne25

OmnpegenuTsb peakiuu JByXomnopHo 6anku AB, ecmu F=25kH, m=15kHm
1F m
\-
2 Jo 3 2 7B
M

43w M

A




3agauya Ne 26

OHPE,E[EI[I/ITL KOOPAWHATHI EHTPA TSXKECTU TJIOCKOM qJI/Il"yprI

30

D

60

80

A

3agaua Ne27

Ornpezie/TUTh KOOP/IMHATHI LIEHTPa TSHKECTH TVI0CKOW (DUTyPBI:

80

40

100

20

3agaua Ne28

Ornpesie/TUTh KOOP/IMHATHI LIeHTPa TSHKeCTH TJI0CKOW (DUTypBI:
40

< [
« >

80

30,

100

A

3ajauva 29

OripefenuTh KOOPAWHATHI LI€HTP4 urypsi:

«20mm




3agauva 30

OrnpeseniuTe KOOpAUHATHI LIeHTpa TsSXKeCTH IVI0CKOro ceyeHus, ecind R=30 mMm.

) 100
3agaua 31 )
OrnipefenuTh KOOPAWHATHI [JeHTPa TSHKeCTH TJIOCKOTo ceueHUs (PUCYHOK 4), ecnu
R=50 mm.
N
(@)
LN
i
N
200
Pucynox 4
3agada Ne32

[Toe3p, ABWKeTCS MO0 KPUBOJIMHEMHOMY Y4acTKy IyTH CO CKOPOCTBIO 72 Km/vac. [1pu

NPYMEHeHHUH SKCTPEeHHOT'0 TOPMOXKeHHsT ycKopeHue a= - 0.33m/c’. Kak Beuika

AJINHA TOPDMO3HOI'O HYTI/I?
45



3agaua Ne33

OrnpefenuTh BpeMs IBMKEHHUS TOUKU C MIOCTOSIHHOW CKOPOCTBEO V=4Mm/C TI0
NIPSIMOJIMHEWHOM TPaeKTOPHH [0 MO0KeHrnss S=60M , ec/id B HaYabHbIA MOMEHT
OHa HaXOJWJ/IaCh B MOJIOXKEHUU So=24M.

3agaya Ne34

B nepuroy mycka JBuratesist 3aKOH JIBHKeHHs: MaxoBHKa: 0=0.6-t>. OmnpeaennTsb
JIMHEVHYI0 CKOPOCTb, KacaTe/IbHOe, HOPMa/lbHOE U T0JIHOe YCKOPeHHe TOYeK,
PacIio/IoKeHHbBIX OT OCH BpalljeH!s Ha pacCTosHuU R=2M, B MOMeHT BpemMeHH t=1
CeKyH/a.

3agaua Ne35

OrnpefenuTs MyTh, CKOPOCTh, YCKOPEeHHe TOUKY Ipu t=1 cekyH/a.

S=2t*+t — 6

3agaua Ne36
[Tox mevictBueM cuibl F, paBHoU 10H, Tenio M nepemeltiaeTcsi 1o mpsiMO/IMHEMHOM
TPaeKTOPUH Ha pacCTosiHve 6 MeTpoB 3a 6¢cekyH/. OrnpeZie/IMTb COBEpIIaeMy0 CUJION

F paboTy 1 MOII[HOCTb, €C/TH a=45’

ERN

3agaua Ne37

MormHocCTb 3s1eKTpoBuraTensi P=7 kBt nipu yactore n=34500/MuH . OmipefiesiuTh
BpAILLIAIOLIUY MOMEHT M.

3agauya Ne 38

[TocTpouTk 3MIOPY MPOOABHBIX CUJI U HOPMaJIbHBIX HarpsDKeHUM:

- 2
A2—300MM_ A4=150MM2

_ F.=15 kH
...... S E1 I Y M il

\\\:\\ N

3agaua Ne 39
46



TIpoBepUTh IPOYHOCTb CTA/ILHOTO Opyca B ceuennu I-1, ecnu | o] =240H/mm>

_ 2
|| AS300MM— g 5omm?
7
_ F =15 kH
_%_.__._._52:35“_"' ......... o
7
|
3agaua Ne40
[TocTpouTk 3MOPY MPOAOIBHBIX CHJI U HOPMAaJIbHBIX HaMpsUKEeHUM:
2 L E=30kH . F =20 kH
_// R — p—— . — . — . ] f—. . —
7

3agaua Ne41

[TocTpouTk 3MKOPY MPOAOIBHBIX CHJI KU HOPMAaJIbHBIX HaMpsUKEeHUM:

A_=400pmp’ A-=250mm>
2 1
F =25kH

\\\:\\\\
i
|
i
i
!

3azaua Ne4?2

TIpoBepUTh IPOYHOCTh CTA/LHOTO Opyca, ecnu | o] =240H/MM>

A _=300mm’ )
? Al=200MM

= F =15KkH
Ez 20kH _‘__K

\\\:\ N

3agaua Ne43
[Tomob6path MpsIMOYTO/IbHOE ceueHHe Oa/Ku C COOTHoIleHHeM cTopoH: h=3b, ecrn

|0} =240H/MM>

- F =15kH
'F,=20kH | F oK

\\\:\ N




3amaua Ned4

[TpoBepuTh MPOYHOCTD CTA/ILHOTO Opyca, ecu |o| =160H/MM>

_ 2
p A2-300MM_ A =150mm’
7 F,=20 kH F=15kH
<P —— g - - =] I ——
7

3agaua Ned45

TIpoBepUTh [IPOYHOCTb CTA/ILHOTO Opyca B ceuennu I-1, ecnu | & =160H/MMm?

A =300mm’ |1 A =200mm? A =150Mm?

F =15 kH

\\\I\“\\

E
i
|
i
|

+
|
i
i

3agaua Ned6

o |
OmnpeznenuTtb OTPeOHBIN AUaMeTp 3aK/IernoK U3 pacyeTra Ha

B R
R

CMSTHe, eCJIv i MaTeprasa 3aKJiernok k2 cpJ = 140MlI1a, o,

=320MIla, [%J=160MHa, pactsaruBatonfye cuibl F= 600kH,

I
i
|

0=8MM, 4HCJIO 3aK/IeTIOK Z=3.

3agaua Nod7

OHPE,[[EJ'II/ITI) HOTpE6HOe KOJ/IM4YeCTBO 3dKJIETIOK M3 pdaCyeTd Hd

S
S

cpe3, ec/M JJ1s1 MaTepuara 3akJ/ienok |7, w)= 140Ml1a, o,

=320MlI1a, [01,J=160M1'Ia, pactsaruBaroiue cuibl F= 300kH, O

Fi | .a | L8
d=5mmM, 6=6MM. - E 3 —
3agaua Ne48

OHPE,D;EIII/ITL HOTpE6HO€ KOJ/IM4E€CTBO 3dKJIEIIOK M3 pdCyeTd Hd CMATHE, eC/IN IJId

MaTepuasa 3aK/IernokK TC,;J= 140MlI1a, |o.,|=320MlIlIa, lOPJ -
B oy ey
=160MI1Ia, pactsarusatormiue cuibl F= 500kH, d=6mM, §=5MMm. 3
"
AT Y
3agaua Ne49 : $

48




OmnpegenuTts TOTPeOHBIN AUaMeTp 3aK/IeNoK U3 pacueTa Ha

B R, .
N TR

Tcp

CMSITHE, eC/IU [IJI1 MaTeprasia 3aK/IernoK = 140Ml1a, T

=320MlIIa, lUPJ=16OMHa, pactarusaroiue cuibl F= 400kH,

0=8MM, 4HCJIO 3aK/IeTIOK Z=2.

3agaua Ne50

&£ 3 LK

Omnpeznenutb AriaMeTp 00/Ta U3 YCIOBHUS TIPOUHOCTH Ha cpe3, ecyiv cusia F=200kH ,

ToJIIMHa AeTaid Ne2 §=8MM, KoruuecTBO O0O/ITOB — 2, /i/i MaTeprasna 601TOB |7 cpJ =

140MTIa, |0, | =320MITa.

3agada Ne51
OmnpesiesuTh AiMameTp 00JITa U3 YCIOBUS MPOYHOCTU Ha cMsATHe, ecu cuia F=300kH

, TonuHa fetamu Ne2  §=10mm, KonmruecTBO 60/TOB — 3, A1 MaTeprasia 60/1TOB

= 140MITa, |0,

Tcp

=320MlIIa.

Ll

&R \\\\\\’\\§§ s F

3agaua Ne 52

[TocTpouTk 5MOPY KPYTALMX MOMEHTOB:

Mz= 00Hm 600H
- = M -
|V|1_1 00HMm i le\ . /M4—200HM

727

m'w- -";—7

b G- a1

3agada Ne 53

49



Ornpe/ie/IUTh ;UaMeTp Bajia Ha 3-M yYacTKe MCXO/S U3 YCIOBHS IPOYHOCTH, eclu | 7]

= 100MIIa M =1 'x"f OOFEM M_=600HMm . __M, =200Hm
. 4
L -
e A1 b
3afgaua Neb4

[TocTpouTs 3MK0pYy KPYTALMX MOMEHTOB

3agaua Ne55
Ornpe/ie/UTh AUaMeTp Bajia Ha 1-M yUacTKe UCXOJsl U3 YCIOBUSI IPOUYHOCTH, eCd | 7|

= 30MIIa

3agaua Ne56

Orpesie/TUTh AUaMeTp Basia Ha 2-M yYacTKe UCXOJs U3 YCIOBHS IPOYHOCTH, ecd | 7|

= 100MlIIa M. =1200Hm M =400HMm ’M§=800H.ML M =2400Hm

\
VAN
_&,‘_I'ZZ $pis

R

N

3agaua No57

50



OrnpeziesUTh AMaMeTp Bajia Ha OMIACHOM y4acTKe MCXO/sl U3 YCI0BUSI IPOYHOCTH,

et 7] = 30MIla

3agaua Ne58
OrnipefenuTh AMaMeTp Bajia Ha ONTAaCHOM y4acCTKe MCXO/s1 U3 YC/IOBUSI IPOYHOCTH,

e |7/ =100MIla

3agaua Ne59
OrnpegenuTh AAMaMeTp Bajia Ha ONIAaCHOM y4acCTKe UCXO/sl U3 YC/IOBUSI IPOUYHOCTH,

ecid 7] = 25MIla

M M M
3amaua Neb AL S A
/77
[TocTpouTs 3Mr0py
- p 1F1=30KH
1 2 Z -
4 21 M __|

E=20xH

3agaua Ne61

[TocTpouTk 3MIOPY U3rMbaroIX MOMEHTOB:

s 1 F =10kH
7
4 L, 2m 1 3m R
) T
F1=30KH
3agaya Ne62
TIpoBepUTH IPOYHOCTH Oanky, ecau || =160H/Mm?
y F,=6KH LI
Z A B c : b=10 cm
4 ' h=20cm




3agaua Ne63

TIpoBepUTH POYHOCTH 6anKy, ect |o) =240H/MM>%, ceueHue Ganku- AByTaBp Ne20

p L5m F =40kH
%
7
/ |
e 3 J| F,=20kH
3agaua Ne64
F1=30KH
[ToCcTpouTh 3MIOPY IMOMEPeYHbIX CUIT &"—LSM—’I
7 1
7z 3m o| F=20kH

3agaua Ne65
TTpoBepuTh MPOUYHOCTH 6anky, ecmu | o] =240H/MM?, cedenne 6anku- asyTaBp Nel8
/ F1=40KH

3agaua Ne66

/)
7
Oripeie/IuTh pa3Mepsl nonepeéipro ceumus 6anky B BlMe KBIA]pa;jb,g.an | o]
hal T 2
=160H/mMMm>

F =30kH

A
/.7é F,=60kH /'74>7

2m 3m 3m
«—»p

A
v
A
A 4

3agaua Ne67
OnpepenvTs riepejlaTOUHOE OTHOLLIEHVEe U o, 2200 de=500
L
CKOPOCTh Bpall|eH!s BBIXOQHOTO BaJja: = }
5:52 g =26
¥ z!:ZO
12,60
1=2920 05hu. ] 1™

3azaua Ne68

52



OripefienuTh TlepefilaTOuHbIe UKC/ia, YTI0BbIE =20 de= 500

CKOPOCTH BaJIOB, C/IA YMC/I0 000pOTOB Bajia : ] -
4:52 2:25
nBuraresis n,=2920006./MuH. Z N 2,220

X HX

=60
/7:292005/‘1(.(/{ 1 ,// =6

3agaua Ne69

OmnpesiesuTh nepefaTouYHble YMCIIA, YIJIOBbIe CKOPOCTHU BajlOB, OKPY’KHYIO CKOPOCTb
TOUKWA A peMHsl, eC/Id YacTOTa BpalljeHus Basa ABuraress n, =1500006./MuH.,
JaMeTphbl [IIKUBOB: D;=200mm, D,=400MM, urcio

3ybbeB z5=20, z,=40.

3agaua Ne70
OrnpegenuTh NepefjaTOUHbIE UKCJ/Ia, YTJI0OBbIE CKOPOCTH BaJIOB, €CTU

yrcio 060poTOB Bajia ABuraresisi n,=300006./MuH., 2;=25, 7,=50,

23=30, z,=90

3agaua Ne7/1
OrnpefienmuTh yTJIOBbIe CKOPOCTH BaJIOB, TTepeZjlaTOUHOEe UKC/I0 MHOTOCTYTIeHUaTON

repe/iaud, eC/IM YaCcTOTa BpallleHHus Basia ABurartesis n,= 2920 06/MuH.

z,=23

2l

#=60

3agaya No7/2

53



IameTp OKpY>KHOCTH BBICTYTIOB TIpsiM0o3y0oro kosneca 190 mm, umciio 3y6neB 36.

OrnpesenuTb MOAY/b 3aLlell/IeHUs1 U AUAMeTP JeIUTe/IbHOM OKPY>KHOCTH.
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5 IlakeT npenoaaBaTesis (3K3aMeHaTOpPa)

YcnoBus:

a) Buo u ¢popma 3k3ameHa: ycmubili omeem no buisemam

0) Ko/iuuecmeo 3adanuti 015 cmydeHma:

- TeOpeTHYeCcKre 3aJJaHus —

1;

- IPAKTUYECKHE 3d/JdHUA 2.

6) Kpumepuu oyeHok:

OuyeHka

Kpumepuu

5 «OTJIMUHO»»

- [MonHbIe, UETKKE, apPrYMEHTHPOBAHHbBIE, TPAMOTHbBIE
OTBETHI Ha TEOPeTHUECKKe BOMPOCH! 9K3aMeHAL[HOHHOT'0
ounera;

- IIPaKTUUYECKOe 3a/JaHKe BHITIO/IHEHO MTPABU/ILHO U ITOJTHO,
CTY[IeHT YBEPEHHO, YETKO, apryMEHTUPOBAHO U IPaMOTHO
Pa3bACHSIET JIOTUKY peLeHus 3a/aHusT;

- yBepeHHble W TpaBWIbHbIE OTBEThI Ha [OTOJTHUTE/TbHbIE
BOIIPOCHI U 3a/IaHMsI

4  «xopouio»

- [MonHbIe, UETKKE, apryMeHTHPOBAHHbBIE, TPAMOTHbBIE
OTBETHI Ha TEOPETHUECKKe BOMPOCHI 3K3aMeHAL[HOHHOT'O
ounera;

- IPaKTHUUYECKOEe 3a/JaHKe BBITIO/IHEHO MTPABU/ILHO U ITOJTHO,
CTY[IeHT He [J0OCTaTOYHO YBEPeHHO, UETKO,
apryMeHTHUPOBAHO M IPAMOTHO Pa3bsICHSET JIOTUKY
peleHust 3a/laHus;

- He 3HAUWTE/TIbHBIE 3aTPy/JHEHUS TIPK OTBETaX Ha
JIOTIO/THUTE/IbHbIE BOITPOCHI U 3a/IaHMSL.

3  «y[OB/IETBOPUTEJIbHO»

- He JOCTaTOYHO TOJTHbIe YETKHE U apT'yMEeHTUPOBaHHbIE
OTBEThI Ha TEOPETUUYECKHE BOTIPOCHI FK3aMeHAI[HOHHOT O
ousera;

- IPAKTUYECKOE 3a/IaHHe BBITIOJTHEHO MPABUILHO, HO He
TI0JTHO, CTY/IEHT He YBEPEeHHO, He UETKO, He
apryMeHTUPOBAHO Pa3bsICHSIET JIOTUKY PelleHUs 3aJaHusT;
- 3aTpy/JHEHUS TIPU OTBETAX Ha JIOTIO/IHUTE/TbHbIE BOIIPOCHI
U 3a/IaHMs.

2  «HEyJOBJIETBOPUTEIbLHO»

- HeT MPaBWILHOT'O OTBETA Ha OJJUH WK 06a
TeopeTUUYeCKHX BOTIPOCa FK3aMeHal[IOHHOTO OusieTa;

- paKTHUYecKoe 3a/laHue He BbITIOJTHEHO WU BbITIOJTHEHO
He TIPaBU/IbHO, U CTYZIEHT He MOJKeT Pa3bsiCHSIeT JIOTHUKY
pellieHus 3a[jaHusl.

2) Bpems Ha omeem no 6usemy:

Ha moarotoBky 1o 6uiety otBoguTcst He 6osee 30 MUH.
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Ha cyjauy yCcTHOTO 3K3aMeHa mpeJyCMaTpUBarOTCs He Oosiee 15 MUHYT Ha
Ka)KJ]OTO CTyJeHTa.
0) O6opydosaHue, pazpewéHHOe 0/151 8bINOAHEeHUs 3A0aAHULI:

- KaJ/IbKYJIATOP

e) Jlumepamypa 0.1 cmydeHma:

OCHOBHbBIE UCTOYHHUKU:
1 CepbumH, E. I1. Texanueckass MexaHuka: yuebHuk /Cepbus E. I1. - Mockaa:
KHuoPyc, 2018. — 399 c. — (CITO). — ISBN 978-5-406-06354-5. — ULR:

https://book.ru/930600. - TeKCT: 5/1eKTPOHHBIN.

2 Kpatkuit Kypc nekiuu ro gucuuriiae OI1.04, OI1.03 Texauueckas
MeXaHUKa, pa3jen JleTasiu MallivH, [Jis CTYJeHTOB clieljuaibHoCcTel: CTPOUTE/bCTBO
JKeJIe3HbIX JJOpOT, MyTh U MyTeBOe X0351MCTBO, TexHUUecKasi SKCITyaTarLus
TOJIBMYKHOTO COCTaBa yKeJle3HbIX 0por, coctaBuTtesb - HyxHbix M.H.,

nipenogasaresib pumuana CamI'YTIC B r. CapaToBe.

[ononHuTebHbIE UCTOUHUKMU:

1 Memepckuii, .B. 3aziauu 1o TeopeTHUeCKOi MexXaHUKe : yueOHoe
nocobue / .B. Memepckutii ; mog pefakiiueit B.A. ITaapsmoBa, [I.P. MepkuHa. — 52-
e u3f., crep. — CankTt-IletepOypr : Jlanb, 2019. — 448 c. — ISBN 978-5-8114-
4190-7. — TeKcT : 3/1eKTPOHHbIM // JIaHb : 37IeKTPOHHO-0MbO/IMOTeUHast crcTeMa. —
URL: https://e.Janbook.com/book/115729. — Peyxum poctyma: fjiss aBTOpPU3.
TN0/Tb30BaTesIei.

2 Oppenu, A.A. Teopusi MexaHH3MOB U JleTa/l MallkH : yueOHoe rmocobue /
Opaenu A.A., Opaenu H.A. — Mockga : KHoPyc, 2017. — 293 c. — (a4
6akanaBpoB). — ISBN 978-5-406-02716-5. — URL.: https://book.ru/book/926889. —
TeKCT : 3/IeKTPOHHBIMN.

3 Opaenu, A.A. ColpoTUB/IeHHe MaTepyasioB : yueOHoe rocobue / Dpaeau

A.A., Oppenu H.A. — Mocksa : KHoPyc, 2017. — 160 c. — (a1 6akanaBpoB). —
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https://book.ru/930600.%20-

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

4 Dppenu, A.A. TeopeTruueckass MexaHHKa : yueOHoe mocobue / Opaenu A.A.,
Opaeau H.A. — Mocksa : KHoPyc, 2017. — 203 c. — (a5 6akanaBpoB). — ISBN
978-5-406-05956-2. — URL: https://book.ru/book/927678. — TekcT : 37eKTPOHHBI.

3.2.3 Pecypcol yaanenHoro goctyna (INTERNET):

[lpy opraHW3aliy AWCTAHI[MOHHOTO OOy4YeHHsI WCIO/b3YIOTCSA 3eKTPOHHbBIE
raTdopmel: Zoom, Moodle (pexxum poctyna: caut CTXKT https://sdo.stgt.site/)

1 Jlekuuu 1o TexHUYeCKOU MexaHUKe. Pexxum gocTymna:
http://www.technical-mechanics.narod.ru
2 Ob6pa3oBaTenbHbiii poekT A. H. BapruHa : ®usuka, XvuMusi, MaTeMaTHKa

CTy/leHTaM U IIKOIbHHUKaM. Pexxum poctymna: http://www.ph4s.ru/book teormex.html

3 OCHOBBI TeXHUYECKOM MeXaHUKW. PexxuM pocrymna:

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

4 Tlnockasi cucTeMa CXOJSALMXCS CUII - PeLleHus 3a/1au 10 TeOpeTUUeCKOu
MexaHUKe. Pexum fJocTyrma:
http://exir.ru/termeh/ploskaya_sistema_shodyaschisa_sil.htm

5 A.H. Tapckux OCHOBBI TeXHUUECKOW MEXaHWKU - 37IEKTPOHHBIN yueOHUK .
Pexxum foctyma:

http://www.cross-kpk.ru/ims/02708/OTM/Glaval/razdel2/razdel12.html

6 Jlekuuu M pacyeTsbl [0 TEXHAUUYECKOU MexaHuKe. Pexxum focTyna:

www.mehanikamopk.narod.ru
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http://www.mehanikamopk.narod.ru/
http://www.cross-kpk.ru/ims/02708/OTM/Glava1/razdel2/razdel12.html
http://www.ostemex.ru/statika/34-osnovnye-ponyatiya-statiki.html
http://www.ph4s.ru/book_teormex.html
http://technical-mechanics.narod.ru/

