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1. ITlosscHUTe/IbHAA 3alIMCKa

@®OC mnpenHa3HaueH [/s1 KOHTPOJST W OLeHKA o06pa3oBaTenbHbIX
JOCTI)KeHUM 00yJaroluXcs, OCBOMBIIMX TPOTPaMMy YyueOHOM AWCLUIIMHbBI
OI1.02 TexHnyeckas MexaHHKa.

Ha ocBoeHHe mporpaMMbl y4eOHOW JAMCIUIUIAHBI OI1.02
TexHuueckass MexaHVWKa OTBeJAeHO MaKCUMaslbHOM yueOHOW Harpyskd Ha
crtygenTa 136 yacos, B TOM UucIIe:

- 00s13aTe/IbHOM ayAMTOPHOM yueOHOM Harpy3Ku CTyZieHTa 82 4acos;

- CaMOCTOsITeTbHOM paboThI CTyieHTa 42 YacoB.

@®OC Bk/IOUaOT B Ce0S KOHTPOJIbHbIE MaTepuasbl IJjis TPOBeAeHUs
oriepaTUBHOTO (TOypouHOro), pybexxHoro (Mo pa3zgesnaM U  YKPYITHEHHBIM
TeMaM) U UTOrOBOT'0 KOHTPOJISI 10 3aBePLLEHUI0 U3yUeHUs JUCLIATLIAHEI.

®dOC npedycmampueaem caedyrowjue 6u0bl KOHMPO/isi:

- YCTHBIM OTpOC;

- MIMCbMeHHbIe PaboTh;

- KOHTPOJIb C TIOMOILbI0 TEXHUUECKUX CPe/ICTB U MH(POPMaI[MOHHBIX
CUCTEM.

®dOC npednonazatom caedyrowjue popmbl KOHMPO/Isi:

- cobeceoBaHuMe,

- TECTUPOBaHMUe,

- KOHTPOJIbHBIE PAbOTHI,

- 1abopaTopHasi, TTpaKTUYecKas,

- pedepaThl ¥ MHbIE TBOPUECKUE paboThI,

- DK3aMeH.

WToroBoii popMoii KOHTPOJISI MO 3aBepLIEHUI0 W3Y4YeHUs] AUCLIUIIUHbI
OI1.02 TexHuueckasi MexaHHKa, COTJIaCHO yueOHOrO T/1aHa, SIB/ISIeTCS 9K3aMeH B
4-M cemecTpe.

@dOC pa3paboTaHbl HA OCHOBAHUH:

- ®I'OC CIIO no crietmanbHOoCTH 23.02.06 TexHruueckas 3KCITyaTalus

MOABM>XKHOT'O COCTaBd >KeJIe3HbIX AOPOr



- yuebHoro maHa 23.02.06 TexHuueckasi KCILTyaTal[ysi TOJBW)KHOTO
COCTaBa ’KeJIe3HbIX JI0por, 0a30BbIli ypOBEHb TO/ITOTOBKH;

- paboueii iporpamMmsbl o aAucturimHe OT1.02 TexHuueckasi MeXaHHKa;

B pe3y/ibTaTe 0CBOeHUS [JUCLIUTUIMHBI 00YUalOIIUiCs J0/DKeH YMeTh:

¥Y1- ucnonb3oBaTh METOAbI MPOBEPOYHBIX PaCYéTOB HA MPOYHOCTH,
JefcTBUM 13ruba U KpyueHus;

Y2 - BeIOUpaTh criocob mepeauy BpalrjaTe/ibHOIO MOMEHTA.

B pe3ysibTaTe 0CBOEHUS JUCIUTIMHBI 00YUarOIIUNACS J0/DKeH 3HaTh:

31 - OCHOBHBIE TIOJIOKEHHWS W AKCUOMbI CTaTUKW, KUHEMAaTHKH,

AUHaMHKH 1 AET&J’[Eﬁ MalllrH.



2. Pe3ysibTaThbl 0CBOEHMS JUCIMILUIUHBI, MO/|/Ie)KalljHe MPoBepKe

O0BéM BpemeHH, Bua u Ne 3aganus
Homepa pasjie/on OTBeIEHHOr0 Ha M3yYeHHe s
[Pe3yibTaThbl 0GydyeHust OCHOBHEIE [1OKA3ATe/H OLEHKH Covei (MakcumanbHas Hazpy3ka) | omepaTUBHOrO.
(0CBOEHHDBIE yMEeHHSsI, yCBOCHHbIE cHo a (rem) mo paboyen S pybexHoro u
sHanus) / Komnerennuu pe3y/IbTaron nporpamme Hacket % UTOr0BOT0
KOHTPO/IsA
Ymemb: -TIpuMeHsIeT MeTo | Ce4eHui Npy
Y 1 - HCIIoJL30BaTh METO/Ib acyeTe Ha paCTsDKeHHe U CKaTHe,
HCIIO/Ib3YeT YC/I0BUE MPOUHOCTH
[TPOBEPOUHBIX pacuéToB Hal1191 OL{eHKH pabO0Thl KOHCTPYKLIUH.
MMPOYHOCTb, AEeMCTBUI U3rHba TIpUMeRsieT MeTo/] ceuertit mpu
KDY UCHHS; eIlIeHNH 3a/iau Ha CPe3 ¥ CMATHE;
orpe/enseT KacaTe/ibHble T3:
anpsDKeHKs Cpe3a U HOpMaJlbHble 1.1.1-1.1.5;
aNpSDKEHMS CMSTHS! B 3/IEMEHTax 1.2.1-1.2.17:
OHCTPYKLIH, T1.1—1.8; 1.3.1-1.3.27;
3Hamb: HPUMETIACT YCIOBUE IPOUHOCTHHA 15 ¢ 5 g 188 86.2%  P.1.1-2.1.12;
pe3 ¥ CMSATHE /ISl OTIpeie/IeHust
3 1 - OCHOBHBIE MOJI0)KEHUS U OJIMYECTBA /IEMEHTOB KPEIIEHUsST U 13.1,3.2,3.4,3.5 2.2.1-2.2.16
X FeOMETPUUYECKUX [1apaMeTpOB; 113:
AKCUOMBI CTATUKH, KUHEMATUKH, | 54 1sppyer pesynbrarhl pacueTos [1P1—IIP9;
MMHAMUKY U1 [ieTajieii MallyH. d CpE3 1 CMATHE, JIP-1.
BBINOJIHSAET PacyeT Ha Cpe3 ¥ CMsATHe
O/ITOBBIX U 3aK/IETIOUHbIX
KomnemeHyuu: OeUHEHMH.
OK 1,2,4,5 )
MK 1.2, 3.2 [TpuMeHsIeT MeTO ] CeUeHUH Tpu
eIlIeHNH 3a/ia4 Ha KpyueHue;
COCTaBJIieT ypaBHEeHHe PaBHOBECHS
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17151 oTpe/iesieHUst KpYTSALIero
MOMEHTA;

-OIpe/iesnisieT reoMeTpUYecKye
XapaKTePUCTHUKW CceueHUst Oaiku Tipy
KpyueHUH;

-oTpe/ienisieT KacaTebHble
HarpsDKeHUsT U YIJIbI 3aKpyUMBaHUS
Npy KpyueHuw;

FIPUMEHSsIeT YC/I0BUe TIPOUHOCTH U
PKECTKOCTH [I/1s1 OTIpe/ie/ieHUst
[lapamMeTpOB CceueHus Baja;
-aHa/IM3MpYeT pe3y/bTaTbl paCyeToB
Ha KpyueHuUe.

F[IpyMeHsIeT MeTo/| CeueHHUH TIpy
pellieHnH 3a/1au Ha U3ruo;
-COCTaB/IsIeT ypaBHEHWe PaBHOBECHUS
17151 oTpe/ie/ieHKst U3rubaroIero
MOMEHTA U TMOTIePEeYHOM CUJTbI B
CeueHUAX OasKu;

-oTIpeiesisieT reoMeTpUUeCKre
XapaKTEPUCTHUKU CeueHUst Oaiku TIpy
13rube;

FITOHMMAeT, KaKK1e HarpsDKeHHst
BO3HUKAIOT B CEUEHUSX OA/IKU MPU
13ruoe;

-BBITIOJTHSIET TIPOBEPOYHBIN U
MPOEKTUPOBOUHbIN pacueT OAsIoK,
paboTaroIMX Ha U3rKo;
-aHA/TM3UPYeT pe3y/bTaThl pacueToB
Ha U3ruo.

-CBOOO/THO OTepupyeT OCHOBHBIMHU
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MOHATHSIMA CTaTUKW: MaTepuasbHast
TOYKa, abCOJIFOTHO TBepJoe TeJslo,
cuia, paBHOBecUe,
paBHO/IEMCTBYIOIIasl, CHUCTeMa CHl,
MOMEHT  [apbl, MOMEHT  CHJIbI
OTHOCUTE/TbHO TOUKH;

Loripe/ie/isieT TPOEKI[MU CWJI Ha OCH
KOOD/IMHAT;

FCOCTaB/IsIeT YPaBHEHHs] paBHOBECHS
MI0CKOW CUCTeMbI CXOASILUXCS CUIT U
MPOU3BOJILHO PACIOIOXKEeHHBIX CHJT;
-oTIpeZiesisieT peakLdy orop 6arnoxk;

- ompejiesisieT TIOJIOXKeHUWe 1IeHTpa

TSDKECTU CJIO’KHBIX CeueHUH,
COCTOSIINX u3 TPOCTBIX
reoMeTpuuecKux (GuUryp u rnpoduieit
MpoKara.

-CBOOOJHO OTepupyeT OCHOBHBIMU
MOHATHSMU KUHEeMaTHKU:

TpaeKTopusi, IMyTb,  PacCTOSIHUe,
CKOPOCTb, YCKOPeHHe, HOpMasbHOe U
KacaTe/JIbHOe YCKOpeHHe.
-Ornipefensier KUHeMaThuyecKue
rapamMeTpbl 1o yPaBHEHHUSIM
NBIDKEHUSI U 110 KUHEMaTU4YeCKUM
rpadvkaM TMpU TMOCTYNaTeJlbHOM U
BpalllaTe/IbHOM JBHKEHUH.
-CBOOOJHO OIepupyeT OCHOBHBIMU

MOHATUSIMU JTUHAMUKU: cuia
MHepLMH, pabora, MOIL[HOCTb,
KO3 ULIMEHT T10J/1e3HOTO AeMCTBUS.

-PeltiaeT 3aJlauu JIVHAMUKH,

CTI0/b3ys] OCHOBHOM 3aKOH.




-CocTaBsisieT ypaBHeHHe [Tamambepa.
-OripesiesisieT  paboTy ¥ MOIIHOCTB
npuy NIPSIMOJIMHEHOM u
KPUBOJIMHEHOM JIBM>KEHHUU.

FPa3nuuaeTr  coenvHeHUs — AeTtanei
MallliH pa3beMHble U Hepa3beMHbIe:
CBapHbIe, 3aK/IerlOuHble, KJeeBkble,
CoeIMHEHUSI C HATSATOM, pe3b0OBbHIe,
[1ITOHOYHbIE, I1I/TLIEeBLIE;
-XapakTepyu3yeT  [JOCTOMHCTBA U
HeJ0CTaTKU CcoeIMHeHUM,
MaTepuasbl, TPUHLMI TIO/Jy4YeHus
COe IMHEeHHU.

-XapakrepusyeT Bajibl U OCH, MX
OT/IMYMe, KOHCTPYKLMIO, MaTepHasbl.
F[ToHuMaeT TIPUHLIUT paboThI
MOZLLIUITHUKOB CKOJIbXKeHHSsI U
MO/IIUITHAKOB KaueHus;
-XapaKTepyu3yeT  JIOCTOMHCTBA U
Hel0CTaTKU TIO/ILIUTTHUKOB
CKOJTBKEeHUsT u TIO/[IIIUTTHUKOB
KaueHUsl, KOHCTPYKLIUIO, MaTepuallbl,
BU/IbI pa3pyIlIeHU.

F[ToHMMaeT Ha3HaueHWe W TIPUHLIUI
paboThl My(dT;

- Kj1accuuLupyeT My(ThbI.

Y2
repesaun

MOMEHTaA.

BLIOMpATh CITOCO0

BpadljaTe/IbHOT

-Pa3iuaer repefavum:
(bpUKIIMOHHYO, 3ybuaryto,
WHTOBYIO, UepBSUYHYI, PeMeHHYIO,
erHylo;
TIOHUMaeT TIPUHLVTT paboTeI
epeziay;

13.3

28

13.8%

[13:
[1P-10, 11;
J1P-2,
JTP-3




KomnemeHyuu:
OK 1,2,4,5
MK 1.2, 3.2

FIIepeurcIseT JIOCTOUHCTBA

He0CTaTKU Iepefiay;

nu

-XapaKTepu3yeT MaTepuassl Tiepesad,

BU/bI pa3pyIleHU.
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3. Teoperuueckue 3asanusn (T3)

3.1 TexkcT 3a/jaHMI:

Tema 1.1

Ne

Bonpoc

BapuaHTBI 0TBEeTOB

IIpaBu/bHBIE 0TBETHI

IMpocteie ro 16ammy

1.1.1 A)...mepa OCHOBHOE TMOHATHE

MeXaHUUYEeCKOT0 «CTaTuKu» cuia — 3To
B3aUMO/IeCTBUS Mepa MeXaHUueCcKoro
MaTepua/bHbIX Te/l, | B3aUMO/IeiCTBUS
XapaKTepU3yollasicsi | MaTepuasbHbIX Tell,
HarpaBJieHUeM, XapaKTepu3yoIasics
BEJIMYMHOM Y TOUKOM | HaTlpaB/IeHUEM,
TIPUJIOKEHUS. BEJIMUYMHON U TOUKOU
b)...ckansipHas TIPUJIOKEHUSI.
BeJIMUMHa,

OCHOBHOe ToHsATHE Onpe/IeNomascs

«CTtaTtuku» cuia — 3T1o0... TOJIBKO MOZYJIEM 1
He UMeroLLast
HaripaB/IeHUs B
MPOCTPaHCTBe.
B)...mepa
MeXaHUYeCKOT0
B3aUMO/IeHCTBUS
MaTepuabHbIX Tell,
XapaKTepU3yroLIasics
HaripaB/IeHUEeM U
BEJIMYUHOM.

1.1.2 A)...ckansp, PaBHOzeUCTBYyOLLIAs
SIBJISTFOIIIUMCST CUCTEeMBbI CHJT B
OTPe3KOM MeXy CUJIOBOM
TIePBbIM U MHOTOYTO/IbHUKe
. MoC/IeJHUM n3o00parkaeTcst Kak

PaBHO/eNCTBYOILas BEKTOPOM. BEKTOp, HalpaB/IeHHbIHA

CHUCTEMBI CHJT B CUJIOBOM B)...BeKTop, 13 Hayuasa repBoro

MHOTOYTO/IbHUKE HarpaB/IeHHbIH U3 CKJ/1a/[bIBAEMOTr'0

n300paaeTcs Kax... Hauasia repBoro BEKTOpa B KOHel]
CKJ1aZIbIBAEMOT0 MOC/IeIHerO.
BeKTOpa B KOHel]
TIOCJIeTHETO.
B)...BekTop,

HarpaBJ/IeHHbIA U3
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KOHL[a TT0CJ/IeJHero
CKJIa/IbIBaeMOro
BEKTOpa B Havyaso
TIepBOro

1.1.3 | PaBHOAEUCTBYtOIL[ast A)... HeCKOJLKO cujl, | PaBHOZEUCTBYOIIas
CHUCTeMbI CXOASIIUXCS CUM | SKBUBAJIEHTHBIX CUCTeMbI CXOSIINXCS
3TO... 3a/laHHOU CUCTeMe CHUJ1 5TO OZIHA CUJIa,

CHIIL. OKa3bIBaroLlas Ha TeJyio
b)... ogHa cuna, TakKoe ke

paBHas M0 BeJIMUMHE | MeXaHUYeCKoe

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

OKasbIBarolllas Ha

TeJI0 TaKoe Xe

MeXaHUuecKoe

JleiCTBUe, UTO U

3a/laHHasi CUCTeMa

CHIIL.

1.1.4 | Kakue peakiuy BO3HUKAKOT | A) Ray, Mg B kecTkou 3ajenke
B JKECTKOU 3ajieJIKe B) Rax, Ray BO3HUKAKOT peakiuu
(3amgemsieHnn)? B) Ray, Ray, Mg Rax, Ray , Mr

1.1.5 A)Rax, Ray B 111apHUPHO —

Kakue peakijuy BO3HUKAIOT HETTO/IBYDKHOR OTTope
B IHapHUPHO — B)Rax, Ray, Mr BO3HUKAIOT PEaKI[UH Ray,
HeIO/BWKHOU oriope? R
B)RAy Ay
Tema 1.2
Ne Bonpoc | BapuaHTbI 0TBETOB | IIpaBuIbHBIE OTBETHI
[TpocTbie 1o 16amty

1.2.1 | Kakou BeKTOp CAJIOBOTO A) F; PaBHOIEUCTBYIOLLIEN
MHOT'OYTOJIbHUKA SIB/ISIeTCS CUJIOU SIBJISIETCS BEKTOP
PaBHO/ENCTBYIOLIEH b) F F,
cunon? — 1 B) F.

_F ) Fi
F, F,

1.2.2 | Kakoy BeKTOp CUJIOBOTO A) F; PaBHOelCTBYIOIEH
MHOTOyTro/IbHUKa siBasieTcss | B) Fs CUJION SABJIAETCS
PaBHO/ZIEMCTBYIOIIEN B) F, BeKTop F»
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) F,

1.2.3 | Kakou BEKTOp CHAJIOBOTO A) F; PaBHOelCTBYIOIEH
MHOT0yTOJIbHUKa siBisieTcss | b) Fs CU/ION SIB/ISIETCS
PaBHO/IEVCTBYIOIIEU B) F; BekTop F4
CUIon? — —_ I F.

F F,

1.2.4 | Kakoy BeKTOp CUJIOBOTO A)F, PaBHOelCTBYIO1EH
MHOTOyTro/ibHUKa siBasieTcs: | B) F» CUJION SABJIAETCS
PaBHO/IEMCTBYIOLEU B) F; BekTOp F4
CUIoN? 3= — INF,

F,~ F,

1.2.5 | Kakou BeKTOp CAJIOBOTO A)F, PaBHOeliCTBYIOIIEH
MHOTOyronbHuKa siBisgerca | b) Fo CUION SIBJISIeTCS
PaBHOEUCTBYIOLLeH B)F; BekTop F.4
CUION? INF,

3
ﬁ 2
1

1.2.6 | YpaBHeHUs paBHOBeCUS A)a YpaBHeHust
TIJIOCKOW CUCTEMBbI b) 6 pPaBHOBECHSI TIJIOCKOU
CXOJALLMUXCSA CUJT UMErOT B)c CUCTeMBbI CXOSALINXCS
BUJ: CUJ1 UMEIOT BUJ;:
a){> .o —o 6) =5 =28

(= =8 o
{Z N, (Fl) =0
S M ,(Fi) =0

1.2.7 | 'eomeTpuueckoe ycioBue A) [lna paBHOBecus | ['eomeTpuueckoe
PaBHOBECHSI CUCTEMBI CUCTEMBI yCJIOBHE  paBHOBeCHS
CXOJSALINUXCS CUIL: CXOJSALLIUXCSA CHUJI | CUCTEeMBI CXOJSILIUXCS
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Heo0X0IUMO u

cun: nda paBHOBecust

JOCTaTOYHO, UTOOBI | CUCTEMBI CXOZSIIAXCS
CUJIOBOU cuyl  HeoOXoguMO U
MHOTOYTOJIBHUK OB/ | JOCTaTOUHO, YTOOBI
3aMKHYT. CUJIOBOU

bB) [lna paBHOBecHs | MHOTOYTOJIbHUK OB/
CUCTEMBI 3aMKHYT.

CXOASILLAXCS cun

HeoOX0IMMO u

JIOCTAaTOYHO, UTOOBI

MOC/eJHUM  BEKTOP

OBl HampaB/eH W3

Hayasia 1epBOro

CKJIa/IbIBAeMOT0

BEKTOPa B  KOHeI]

MOCJIeIHETO.

B) [lna paBHOBecust

CUCTEMBbI

CXOISIIIAXCSI CHUn

Heo0X0IMMO u

JIOCTAaTOYHO, UTOOBI

anrebpanueckas

CyMMa BCeX CHI

PaBHs/IaCh HYJIIO.

1.2.8 | Kakou cunoBoi A)a YpaBHOBellIeHHOU
MHOTOYTOJIbHUK b) 6 cucTeme CUT
COOTBETCTBYET B)c COOTBETCTBYET
yPaBHOBEIIIEHHOM crCTeMe CUJIOBOM
cun? _ MHOTOYTOJIbHHK a)

a) F T _F
6)
C)
3 4

1.2.9 Kako¥ cunoBoit A)a YpaBHOBellIeHHOU
MHOTOYTOJIbHUK b) 6 cucreme CUI
COOTBETCTBYET B)c COOTBETCTBYET
yPaBHOBEIIIEHHOM crcTeMe CUJIOBOM
cun? puny MHOT'OYTOJTbHHK C)

D FNF./F
3 T=" F
4 1 14




0)
™, F

1.2.10 | Kako#u cuioBou A)a YpaBHOBelLLIeHHOM
MHOI'OYT'OJ/IbHUK b) 6 cucreMe CUII
COOTBETCTBYET B)c COOTBETCTBYET
yPaBHOBEILIEHHOM CUCTEME CUJIOBOM
cun? MHOTOYTOJIbHUK C)

a)

1.2.11 | Kakou cunoBou A)a YpaBHOBelLIeHHOU
MHOT'OYTOJTbHUK b) 6 cucreme cun
COOTBETCTBYET B)c COOTBETCTBYET

yPaBHOBEILIEHHOM CUCTeMe CWJIOBOM
cun? _; MHOTOYTOJIbHUK 0)
F 4 F

1.2.12 | Onpegenutsb npoékumo A)Fi=+F [Ipoekuusa cunel F Ha

cunel F Ha ock X b) F,=— ock X paBHa F,=0
y B)F=1
— IMNF=0

F

V><
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1.2.13 | OnipeieiuTh MPOEKILMIO A) R=F- cos 30° [Tpoekuusa cunbl F Ha
cuibl F Ha ock X b) F.=F- cos60° ocb X paBHa F.=F-
y — B) F=F- sin 30° cos30°
0° I') Fx=F- cos30°
X
| >
1.2.14 | OnpefenuTh NIPOEKLIUI0 A) F,=F- cos55° IIpoekiua cunbl F Ha
cunbl F Ha ocb X 4 b) Fx~= —F- cos55° oce X paBHa F,= -F:
F 3> B) Ry = —F- c0s55° C0S55°
X I') F.=F- sin 55°
1.2.15 | OnipegenuThb TIPOEKLIUI0 A) Fy=—F- sin 65° [Tpoekuusi cunel F Ha
cunbl F Ha ock Y b) Fy; = —F- cos25° ocb Y paBHa F,= —-F-
y B) Fy=—F- cos65° c0s65°
X | T) Fy= +F- cos65°
25
1.2.16 | OnipegemuTb NpOeKLUI0 A)F=+F [Ipoekiusa cunbl F Ha
cusel F Ha oce X b) F,=-F ock X pasHa F,=0
y B)F=1
— IMNF=0
5 I
| >
1.2.17 | Onipefemitb NpPOeKLUI0 A)F=+F [Ipoekuusa cunel F Ha
cusbl F Ha ocs X b) F,=-F ocb X paBHa F,=-F
B)F=0
. Ty MNFE=1
Y > X
|
Tema 1.3
Ne Bonpoc | BapuaHTbI 0TBEeTOB | IIpaBu/ibHBIE OTBETHI

[TpocTeie o 1 6any

1.3.1

OrnpesenuTe MOMEHT I1apbI

A) M=F-a
B)M =F'8

MomeHT
paBeH

napbl  CUJ

CHJI.
F B
a \
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B) M=-F-c M =F-B
1.3.2 | Onpegenutb MOMeHT niapbl | A) M= —F-f MomeHT Tmiapel  CUI
CHIIL. = b) M= F-d paBeH
r B) M= F-c M= F-c
[Za q |®
1.3.3 | Onpegemutb MoMeHT niapel | A) M = -F-h MoMeHT mapbl  CUI
CUJL. _ B) M =-F«k paBeH
B) M = +F-c M =-Fh
F C
1.3.4 | Onpegenutb MOMeHT niapel | A) M= F-h MomeHT Tiapel  CUII
CUJL b) M=-F«k paBeH
= | B)M=-F-c M= —F-c
C ) F 2 //_ h
S I
1.3.5 | Onpegenuts MoMeHT niapel | A) M= F-h MomeHT Tmapbl  CUJI
b) M=F-¢ paBeH
B) M=F-a M=F-a
1.3.6 | Onpegenuth MoMeHT cuiibl | A) Ma( F)=F-a Moment  cunel F
F oTHOCUTENBHO TOUKU A B) MAu( F)=—F-B OTHOCUTE/IbHO  TOYKHU
p— B) Ma( F)=—F-h A paBeH
B MA( ﬁ): —Fh
a
A
1.3.7 | Onpegenuth MoMeHT cuiibl | A) Ma( F)=—-F-a Moment  cunel F
F otHOCUTENIBHO TOUKU A B) Ma( F)=+FB OTHOCUTE/IbHO  TOYKHU
B) MA( F)=-F-c A paBeH
Ma( F)=-F-a
1.3.8 | Omnpegenuthb MO-MEHT cunel | A) Mg( F)=-Fh Moment  cunel F
F otHOCUTEIBHO TOUKU B b) Mg( F)=-FB OTHOCUTE/IbHO  TOYKHU
B) Mg( F)=-F-a A paBeH
— A Mg( F)=-F'B
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1.3.9 | Onpegenuth MoMeHT cuibl | A) Ma( F)=+F-h Momentr  cunbl F
F oTHOCUTENBHO TOUKM A b) Ma( F)=+F-B OTHOCUTE/IbHO  TOYKHU
B) Ma( F)= +F-a A paBeH
A -~ MA( F ): +F-a
a F
1.3.10 | Onipegenutb MoOMeHT cunbl | A) Mc( F)= +F-a Moment  cunel  F
F otHOCuTenbHO Touku C B) Mc( F)=+F-d OTHOCUTE/IbHO  TOYKHU
B) Mc( F)=+FB A paBeH
Mc( F ):+F'B
F -
a
1.3.11 Ecv ripy nnpuBeieHUA
UTO MOKHO CKa3aTh O A)3 T/I0CKON CUCTEME
g )3ajaHHas cucTeMa
MPOX3BOJILHO
TI/IOCKON CHCTEME CUJI He ypaBHOBEILIeHa
MPOU3BOHHO PacroJioKeHHbIX CUIT K
PACIIONIOKEHHBIX CUJL, ec/ii  [b)3aiaHHas cucTema  [LcROTOPOMY LEHTPY
TIpY TIPUBEZIEHNH ee K cun ypaBHoBeleHa.  |[[/1ABHBIM BEKTOP Fry 1
HEKOTOPOMY LIeHTPY 1 r/1IaBHbIM MOMEHT M,
T71aBHbBIA BeKTOp Fry 1 )3ajjaHHast CUCTEMA  [aBHBI HY /IO, TO
[/IaBHbIH MOMEHT M., CHJ1 3aMeHeHa _ pajaHHas cucTema Cuil
DaBHEI HyJIIO? PAaBHONEUCTBYIOIIIEN. ypaBHOBeIIIEHaA.
1.3.12 | YpaBHeHUs paBHOBeCUs A)a YpaBHeHus
TJIOCKOU CUCTEMBI b) 6 pPaBHOBECHS TIJIOCKOU
TIPOU3BOJIBHO B)c CUCTEMBI TIPOU3BOIBHO
PacrnoJIo>KeHHbIX CUJT PacrnoJioKeHHbIX CUJT
VIMEIOT BUJI: MMEIOT BUJI:
) [ =i S5, L6 =1 53, .
c)
= —o
ST N7 . CFr=i>D —O
S~z crei> —o

CpepHeti cyioxkHOCTH 110 1.5 Gania
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1.3.13 | Omipegenuthb A) M= -2 xHm Pe3ynbTUpyrommii
pe3yabTUpyrolui MoMeHT | B) M=+ 2 kHwm MOMEHT CHUCTeMbI I1ap
CUCTeMbI [1ap CUJ/, eCjIu: B) M=16 kHm CWJI paBeH
m;=2kHmMm, m,=4kHwM, N M=-2kH M= -2 kH
ms;=7/kH™M, m;=3kHM.

m m
2
M o

1.3.14 | Onipegenuts A) M= +15 kHm PesynbTUpyrOImMiA
pe3yabTUpyroluii MOMeHT | b) M= +14 kHwm MOMEHT CUCTeMbI Map
CHUCTEeMBbI Tap CUJ, ecC/Iu: B) M= -1 kHwm cui1 paBeH M= + 14
m;=7kHmM, m,=1kHwMm, ") M= - 14 xHm KHM
ms;=5kHM, m;=3kHMm.

m M4
M3
m
1

1.3.15 | Omipegenuthb A) M= -9 xkHm Pe3ynbTHpyrommn
pe3y/bTupyrolu MmoMeHT | b) M= + 19kHm MOMEHT CUCTeMbI Map
CUCTeMBI [1ap CUJ/I, eCyIu: B) M= -1 kHwm CWJI paBeH
m;= 5kHmM, m,= 3kHM, ") M= +1 kHm M= +1 kHm
ms= 9kHM, my= 2kHm.

m m
s Ma

1.3.16 | OnipegenuThb A) M= -2 kHm Pe3ynbTUpyIOMUi
pe3yabTUpyroluii MoMeHT | bB) M=+ 2 kHwm MOMEHT CHUCTeMbI Tiap
CHCTEeMbI Tap CUJl, ecjiu: B) M= - 12 kHm CWJI paBeH
m;=2kHmM, m,=4xHm, ") M=+ 12 kHwm M=+ 2 kHm
m3=3kKHMm, m,=3kHMm.

m
ms
m.
m
1

1.3.17 | Onpegenuts : A) M=+ 6 kHm PesynbTHpyrOIMiA
pe3yabTUpyrolui MOMeHT | B) M=+ 14 kHwm MOMEHT CHUCTeMbl Iap
CUCTeMbI Map CUJ, eCcyIu: B) M= -8 kHm CWJI paBeH
m;= 5kHM, m,=1kHwm, m;= | I') M= -6 kHm M= -6 kHm
5kHwMm, ms=3kHmMm.
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CnoxkHsle 110 3 banna
1.3.18 | Onpegenuts cymmy A) Y¥Mc(F;) = Fi-4a— | Cymma MOMEHTOB BCeX
MOMEHTOB BCeX CHJI F,a + +F3-3a + m; CUJ OTHOCHUTE/IbHO
OTHOCUTeIbHO TOUKH C. TOoukUd C paBHa
B) ZMC(Fi) = Fra— ZMC(Fi) P: — Fya +
R F3-3a —m; .
F F, Fs m Fs:3a+m
‘\_ B) ZMc(Fl) = - Fz'a
Clal 23 | a|B |+F3a+myEMc(F)
B o - =—Fya+Fs;3a+m
4a
1.3.19 | Onpegenute cymmy A) YMg(F) = Fi-4a — | Cymma MOMEHTOB BCeX
MOMEHTOB BCeX CHUJI F,-3a + +F3-3a — m; CHUII OTHOCHTEbHO
OTHOCHUTE/IbLHO TOUKH B. TOUKU B paBHa
N B) ZMB(Fl) = —F1-4a ZMB(FI) E _F1.4a +
F F> Fs M | + F,:3a — -F3-a; ) )
“y F;3a—Fsa+m
C a j 2a | a B B) ZMB(Fl) = —Fl-a +
< e > Fy2a——Fsa+m;
F) ZMB(FI) = —F1'4a
+ F,3a——Fza+m
1.3.20 | Onipegenuts Ccymmy A) YMc(F;) = —Fr-a CyMMa MOMEHTOB BCeX
MOMEHTOB BCE€X CUJ + F3-2a + +m-3a; CUJ OTHOCUTEJIbHO
OoTHOCUTenbHO TOouku C. TOouku C paBHa
B) ZMC(Fi) =-F4a ZMC(Fi) P: —F-a +
+ F,-3a — —Fs-a; Fi2a +m
B) Mc(Fl) =+F;a —
A A F '2 ——InN:
1 F F3ﬁ jm ¥ed i
F) ZMc(Fl) = —Fl'a +
@ e 2a ,,a B F3-2a + +m
1.3.21 | Onpegenute cymmy A) YMg(F)) = —-F:3a | Cymma MOMEHTOB BCeX
MOMEHTOB BCeX CHJI + F,-2a+ + m; CHUII OTHOCUTEJ/IbHO
OTHOCHTE/NbHO TOUKHU B. TOUKHU B paBHa
B) IM(F) = ~F1:3a | v my(F) 3
tFr2at+ma; Fy2a +m
N B) ZMB(FI) = —F1°4a
f F2 Fs { + F,-3a — —Fs-a;
C a1 25 | 3 I") Y Mg(F;) = —F;-4a
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+F,2a + +Fza+ m

1.3.22 | Onipegenits Cymmy A) YMg(F;)) = —Fi-4a | Cymma MOMEHTOB BCeX
MOMEHTOB BCEX CHUJT + Fy:3a — —m-a; cun OTHOCUTEJIbHO
OTHOCHUTeJIbHO TOUKHU B. b) YMg(Fi) = +F:-4a | Touku B paBHa

— F2-3a + +m; ZMB(FI) = —F1-4a +
F b)
F F2 Y I > | B) YMg(F) = —Frda | F»3a —m
C B + F»3a- —m;
a Prgt 2a >« a F) ZMB(FI) = —F1-4a
+ F,:3a——m +F;
1.3.23 | Onipegenuth peakjuy B A) Rax=0, Ray =0, Mg | Peakijuu B  omopax
oropax L =F-¢; paBHEI
F" B) RAXZO, RAy :F, RBy RAy = OSF, RBXZO, RBy
A = B |=F; = 0.5F
N e
> / 0.5F; Rgy =—0.5F ;
> I') Ray = 0.5F, Rg,=0,
Rgy = 0.5F
1.3.24 | OnipegenuThb peakijuu A) Rax=0, Ray = 0, Peakiuu B omopax
JKeCTKOU 3a/le/IKA Mr=—m PaBHBI
Rax=0, Ray =0, Mg = m
B) Rax=0, Ra, = 0, : Ay N
m(\ Mg = m

- l B) RAX:O, RAy =1m,

b " MR =0
F) RAXZO, RAy :O,
MR =0

1.3.25 | OnpeenuThb peakljuy B A) Rax=0; Ray =F; Peakiyu B omopax

oriopax Rgy =F paBHbI
_ Ray = F; Rg=0; Rgy = 0
F B) Ra=0; Ray = 0.5F; | N Y
AY B Rgy = 0.5F
4/57 /74 B) RAX:F, RAy :0,
’ z RBy =0
F) RAy = F, RBXZO;
RBy =0
1.3.26 | Onipegenvts peakijuu A) Ra=0, Ray =0, | Peakuyn JKeCTKOU

JKeCTKOH 3a/ie/IKU

m

MR: m £

B) RAXZO, RAy = 0,
MR =—1m

3d/1eJIK1 PdBHBI
RAXZO, RAy = 0, MR = —
m

(=Y

A
A
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B) RAXZO, RAy =1m,
MR =0

F) RAX:O, RAy = O,
MR = m

1.3.27

Onpepgenirb
onopax

A

E

.

K
2

>

«

peakiuu B

B

A) Ra=0; Ry, = 0.5F;
Ry = 0.5F

B) Ray = — 0.5F;
RBXZO; RBy = — OSF

B) Rax=0; Ray = -F;
RBy =—F

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

Peakiuu B omopax
paBHBI

Ray = — 0.5F; Rg=0;
RBy:—O.SF

Tema 2.1 OCHOBHbI@ MNOJIOXKEHUSNA conpoTuBJieHUaA MaTepuaszioB

IIpaBuibHBIE
Ne Bompoc BapuaHTbI 0TBETOB O0TBEThI
TecTbl NpocTble no 1 6anny
2.1.1 | IIpsimoii 6pyc Harpy»<aeTcs [') Ynpyrue
BHellHeu cunou F. Tlocne castusi | A) [1nactuueckue
Harpy3ku ero ¢opma 1 pa3Mmepsbl | b) HesHauuTe/ibHbIe
TOJTHOCTBIO BOCCTaHaB/MBarOTCA. | B) OcraTouHbie
B paHHOM cityyae umesi MeCTo I') Yopyrue
gedbopmaiuu. ..
2.1.2 A) ¥YCTONYMBOCTD B) >KecTkocTb
CriocobHOCTb KOHCTPYKI[UH
COTIPOTUBJISITHCSI YIIPYTUM b) ITpourocTs
B) ’KecTtkocTb
nedhopmarusiM Ha3bIBakoT. .. I') BbIHOCMBOCTD
2.1.3 | IIpsmoii 6pyc HarpyseH cumnoii F | A)He3HauutensHyto |B) OcTaTouHyHO

(pucyHoK 1).

[Tocne cHATHS Harpy3Ku (popMa
bpyca n3MeHumach (PUCYHOK 2).
[Tpu 5TOM OpYC TIO/TYyUHIT

nedopmaiuio. ..

b) [1nactuueckyto
B) Octarouny:o
I') Yopyryto
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/ "

7 ¥ 4
PucyHoK 1

/

ﬂ PucyHok 2 A "

2.1.4 | CnocobHOCTb KOHCTPYKLIUA A) TIpouHOCTS b) 5
COTPOTUBATHCS YCUTHSIM, . YcTonunBoCTh
CTPEMSILLIMCS BBIBECTH €€ U3 b) Yeroituuzocts
MCXOJJHOTO COCTOSIHUS B) Boisocuzocs

I') )KecTkoCTh
paBHOBeCHSsI Ha3bIBAETCH. ..

2.1.5 | Ilosmb3ysick METOAOM CEeYeHUH, A) Q,=YFy I') N, = YF;
TIPOZ0JIBHYIO CUJTY B CEUeHUUN B) M, = YM,(F))

MOJKHO OIpeJe/IUTh 110 B) Q« = YFi
dbopmye... I') N, = YF;,

2.1.6 | Ans oripefeneHUs BHYTPeHHUX A) M, = YM(F)) I') M, = Y M,(F))
cuoBbIX akTopoB B ceueHnu 1- | B) N, = Y F;,

1 (pucynok 3) metonom ceuenusi | B) Qy = Y Fyy
HY>KHO MCTI0/Ib30BaTh ') M, = X M,(F3)
ypaBHEHHUE. ..
v M, I M, M;
$ N AN
0 ;"J'_I'_';'f'_'ij'_'ﬂ'
PucyHok

2.1.7 |Ilpu paCTﬂ§KeHI/II/I Opyca B A)N, A)N,
MOTIepeYyHOM CeueHHUU Bo3HUKaeT | b) Qy
BHYTPEHHUU CUJIOBOM (aktop... | B) Qy

M,

2.1.8 | Bo3HUKHOBeHUe HOpManbHBIX | A) N, A)N,
HampsDKeHWM B ceueHuu Opyca | B) Qx
BbI3bIBAIOT BHYTpeHHHE CWioBble | B) Qy
(aKkTOpBL. .. ") My

2.1.9 | KacaresibHble HarnpsbkeHust | A) o Nt
0003Hava0TCHA. . . B)P

B) V( T*+ ¢?)
Mt
TecTbl cpefiHel c10ykHOCTHU- 0 1,5 Bania

2.1.10 | B ceuenun I-I (pucyHoxk 4 ) |A)wusru6 B) pactskeHue

BO3HUKAeT BU/J HAarPy>KeHUS. .. b) cxaTue

B) pactsbkeHune
I') KpyueHue
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22H 47H 20H

G el |
B o |‘_

10H

PucyHok
2.1.11 | IIpn yka3fuHoM Ha pucyHke 5 | A)45kH B) 52 kH
Harpy>keHMn Opyca BenmuwmHa | B) 35 kKH
BHYTpeHHero cuioBoro ¢akropa | B) 52 kH
B ceyeHuu I-I paBHa... ') 11 kH
5 M 41H 1M
__>_|_>_
|
PucyHok
2.1.12 | ITpu yKa33dHHOM Ha PUCYHKe 6 A)18 kH I -8 kH
Harpy>keHuH Opyca BelMurHa b) 36 kH
BHyTpeHHero cunoBoro daktopa | B) 32 kH
B ceyeHuu I-I paBHa... I') -8 kH
1o 20H Y18 6H 16H ,
L I L e
|
PucyHok
6
Tema 2.2 PacTAAi)keHue u cxaTtue
TecTtbl pocThie o 1 Gamty
2.2.1 | HampsokeHue, Ipy KOTOPOM A) [donyckaemoe B) Ilpenen
nedopMalim pacTyT Nnpu HarpsbkeHue, [o] TEeKy4eCTH, Ot
TOCTOSTHHOM Harpy3ke, Ha3biBaeTcs | b) [Ipegen mpouHocTy,
1 0003HauaeTcsl. .. OB
B) IIpenen Tekyuectu,
Ot
') [penen
TIPOTOPLIMOHA/IEHOCTH,
Om
2.2.2 | Ha qjmarpaMmme pacTsbKeHUs, A)1l B)3
1300pa>keHHOM Ha PUCYHKe 7, B) 2
oOpa3oBaHue IIeMKH Ha 0bpasiie B) 3
COOTBETCTBYeT TOUKe ... 4
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PucyHok

223 |B MaT/epHaJIe BBIIO/THACTCS A) o Oy A) 10 Oy
3aBUCUMOCTb 0= E-€ 710 b) o oy
HarpsyKeHus. . . B) o or
I") o os
2.2.4 | TouHas 3anUCh yCIOBUS A) o _N =[o] B) o _N <[o]
TIPOYHOCTH TPHU PaCTSHKEHUU U A A
CKaTUU COOTBETCTBYET. .. B) o :% <|o]
N
B) o ) < [a]
N
o = > [0]
TecThl cpefiHel CI0XKHOCTH — 1o 2 Gasiia
2.2.5 | Dmropa MpoAoJbHBIX CU B A) 1 A)1l
TIOTIEPeYHBIX CeueHHsIX Opyca, b) 2
M300pa’keHHOT0 Ha PUCYHKe 8, B) 3
COOTBETCTBYET CXEME... [) CooTBeTCTBYHOLIEM
sshozgrs |1 2 | 3 SITIOPBI He
clolc B H E Tpe/ICTaB/IeHO
Po= $\3Q"H E = E
— 1 = 2 =
1800M | g i g
A2 E
500mm ' N N N
? PucyHok 8
2.2.6 | s 6pyca, n3o6pa’keHHOTO Ha A) 50kH B) 80kH
pucyHKe 9, HaubobIiast b) 30xkH
TPOZ0JIbHAs CUla, BO3HUKILIASA B B) 80xH
TI0IIepeyHOM CeyeHUH, paBHa... I') 20kH
LLLLhesy s
C I C
A= ?\3“““
1(2)00M I
e
?OOMM
PucyHok
2.2.7 B?I}Opa MPO/I0JIbHBIX CUJI B A)1l B)3
TIOTIEPeYHBIX CeUeHUsIX Opyca, b) 2
n300pakeHHOTo Ha pucyHke 10, B) 3
COOTBETCTBYET CXeMme... 4
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I

(TSR
TR

N
N
N

B~
N
N
N
N
>

:

[TITTTIERT]

?\100 H
A=) TR0k

1(2)OOM ' N N NI
i PucyHok
2.2.8 | Ilns 6pyca,fiz06pakeHHoro Ha A) 70kH ") 100kH
pucyHke 11, HauboJibIast b) 130kH
TpOJOJibHasA CU/la, BOSHUKILIAS B B) -30kH
rorepeyHoM CceyeHUH, paBHa... ') 100kH
L4y 0/
A=
c— Il ¢
!
!
A=} %wH
1000w |
“PucyHok
2.2.9 | Orkdpa Npo/OLHBIX CUTT B A)1l A)1l
TIOTIepeYHbIX CeueHUsIX bpyca, b) 2
n300paykeHHOTo Ha pucyHke 12, | B) 3
COOTBETCTBYeT CXeMme... )4
L2y 1 2 _3
A= == =
i E =
C ! = —
?5—0“% = E
A_1=// | E
500Mm ' N' N N
PuncyHok
2.2.10 | st 6pyca, n3d6paskeHHOro Ha A) -50kH b) -70kH
pucyHke 13, HaubobIiast b) -70xkH
TpOJOJibHasA CU/la, BOSHUKILIAS B B) 20kH
rorepeyHoM CceyeHWH, paBHa... ') 30kH
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Lyl 2/

A= g 20kH
250MM *

2 |
i%,Jme

|

A=} -

1

C
500MMm

2

PucyHok
2.2.11 | Ortdpa Npo/jO/IBHBIX CHIT B A)1l M4
TIOTIepeYHbIX ceueHusIx bpyca, b) 2
1M300pa>keHHOTO Ha PUCYHKe 14, B) 3
COOTBETCTBYET CXEME... )4
Uplhoggrr 21 | 3 4
Th < =
e /‘i' 3OKE E E
so0m | ¢ = — % %
"Il B E EE
A= Sl=1=
250mm N N N
PucyHok
2.2.12 | st 6pyca, 1306paXkeHHOro Ha A) 80xkH
pucyHke 15, HaubobIIass b) 50kH
TpOJOJIbHasA CHUJ/Ia, BOSHUKILIAS B B) 110kH
TI0IIepeYHOM CeYeHWH, paBHa... I') 30xH
LLLLhssg s
szcyHOK
15
TecTbl CI0XKHBIE - T10 3 basIa
2.2.13 | HopMasibHOe HarpspkeHue B A) 50MTIIa b) 80MIIa
ceuenuu C-C 6pyca, b) 80MIIa
1M300pa>keHHOT'0 Ha PUCYHKe 16, B) 30MIla
PaBHO. .. ') 20MIIa

27




yvyryy
cl alc
[y ?\3‘“‘“
1000w !
MAF ‘ im
500mMm2
PucyHok
2.2.14 | HOpMarbHOe HarpsvKeHve B A) 100MIIa B) 200MIla
ceuennu C-C Opyca, b) 200MITa
1M300pa>keHHOT0 Ha pUCYHKe 17, B) 10MIIa
paBHO... I') -60MIla
Y VY3 977
A=
S
2 C : C
i
ncl P
1000m '
"PucyHok 17
2.2.15 | HopMmasibHOe HarpspkeHue B A) 200 MIla A) 200 MIla
ceuenuu C-C Opyca, b) 80MIIa
1M300pa>keHHOT'0 Ha pUCYHKe 18, B) 120MTIla
PaBHO. .. ') 280MIla
Lk 2/
A= 20kH
oty
2C : C
't/:w
A=hl
EOOMM :
PucyHok
2.2.16 | HdP{manbHOe HanpsbkeHe B A) 160MIla B) 100MI1a
ceuennn C-C Opyca, b) 60MIIa
1300pa’kKeHHOT0 Ha PUCYHKe 19, B) 100MI1a
paBHO... ') 220MTIla
LLLLkees 1/
c 3|\ L .
!
|
|
|
PuncyHok
190
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3.2 KoHTposibHasA pabdoTa

dopmoii KOHTposiss B 3 CeMecTpe, COIJIaCHO YyueOHOro TIulaHa, SIBASETCS
KOHTpOJIbHast paboTa. [11s 1poBe/ieHHsI KOHTPOJIbHOM pab0ThI Ha TIOC/IeIHEM 3aHSTUN
3 cemMecCTpa MCIOJIBb3YITCS TeopeTuyeckue 3amanus 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 (OPMUPYIOTCA 4 BaphaHTa
TeCTOB 10 12 3aJjaHUM B KaXKJJOM.

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 3asaHue;
Tectsl 1.3.13-1.3.17—2 muHyTHI Ha 1 3a1aHue;
Tecto! 1.3.18-1.3.27—3 muHyThI Ha 1 3ajaHue;
Tectbl 2.1.1— 2.1.12; 2.2.1—2.2.4 —1 muHyTa Ha 1 3a/aHue;
Tectbl 2.2.5—2.2.12 — 2 MmyuHyTHI Ha 1 3ajaHue;

Tectpl 2.2.13—2.2.16 — 3 MuHyTHI Ha 1 3a/iaHue.

3.4 KpuTepun oLeHKun

Oyenka Kpumepuu: npagu/ibHO 8blno/iHeHHble 3a0aHUs1
5  «OTJINYHO»» oT 85% 1o 100%
4  «XOpOoLIO» ot 75% po 85%
3  «y[OBIETBOPUTEBLHO» oT 61% p0 75%
2  «HeyJOBJIETBOPUTEIbHO» [0 61%

4 TlpakTnueckue 3aganusa (I13)
4.1 TekcT 3aiaHus
IIpakTnueckas pa6ora Ne 1 (ITP-1): OmnpejesieHHe YCUINHA B CTeP)KHAX
st 3a1aHHOU CTEP>KHEBOM CUCTEMBbI OTIpeJIe/IUTh PEaKLIMU XKECTKUX CTepyKHEU

W BBITIOJTHUTB ITPOBEPKY ITOCTPOEHKMEM CHJIOBOI'O MHOI'OYI'OJIbHUKA W dHA/IMTUYECKH.

IIpakTuueckas pabora Ne 2 (ITP-2): OnpepaesneHue peakuii omop 6a/109HbIX

cucremM
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’KecTko 3akperiieHHas (3aijeM/eHHas1) Oaska Harpy»keHa cumou F, mapoii cum
C MOMEHTOM M U pachpejie/leHHOW Harpy3KoW, WHTeHCHUBHOCTbIO (. OripenenvTb
peaKI|M KeCTKOM 3a/ie/TKh KOHCOJTbHOU OasKH.
JIaGopaTopHasi pa6ora Ne 1 (JIP-1): OnpeaesieHHe HeHTPa TSHKECTH TJIOCKHX
uryp

Omnpesie/TUTh KOOPAWHATHI 1[@eHTPa TS)KeCTH TJIOCKOW (DUTyphl, COCTOSILEeNd U3
MPOCTBIX TeOMeTPUYEeCKUX (UTyp aHaJIMTUUECKU Y MPaKTUUeCKU TOoJBelIMBaHueM

¢urypsl 3a 3 TOUKM € 0TBecOM. CiesiaTb BBIBO.

IIpakTnueckas pa6ora Ne 3 (ITP-3): Onpeje/ieHre HeHTPA TSHKECTH COCTABHBIX
CeueHUH, COCTOAIMX U3 MPOKATHBIX Npoduien
OmnpefenuTh KOOPAWHATHI 1[€HTPA TSDKECTU CeueHus, COCTOSIIero U3

nipocduneit npokata. Heobxogumbie reoMeTpuueckre apaMmeTpsl B3sTh U3 ['OCTa.

IIpakTnueckas pa6ora Ne 4 (ITP-4): OnpepaeneHne CWIbI TATH JIOKOMOTHBA
MeTO/I0M KMHeTOCTaTUKH

Teno Becom G mepeABuraav COrjaacHO rpauky CKOPOCTH MO TJIOCKOCTU C
Ko3dbdurmernTom tpenus f. Onpenenuts cuny TATH (Frau) METOIOM KMHETOCTAaTHKU U
MOCTPOUTH TPaPUKU U3MEeHeHUs1 yCKOpeHUs U uaMeHeHUs1 CUbI (Frr), A€HMCTBYIOIEN

Ha TeJio, OT BpeMeHHU U rpauk n3MeHeHUst CUIbl TITU (Frari) OT YCKOpeHUsI.

IIpakTuueckas pabora Ne 5 (ITP-5): Pacuer crymeHUaToro 6pyca Ha mpo4YHOCTh
MPH PaCTsKeHNH

[TocTpouTh 5MIOPBI MIPOJOJIBHBIX CHJI, HOPMaJbHBIX HAaMpsyKeHUH U rpauk
nepemelilieHui 1o AyuHe Opyca. OripefienuTh TMepeMeliieHre CBOOOJHOTO KOHI[A
Opyca. BbIMOMHUTL TIPOBEPOUHBI pacyeT Ha TMPOYHOCTh OMACHOTO CeyeHUsl.
JIByxcTymeHuaThIl cTanbHOUM Opyc HarpyskeH cusiamu F1, F2. TTnoiijay morepeyuHbIx
ceuennii A1l u A2. IlpuHats Moayab yrpyroctd E = 2-10° H/mm?, gomyckaemoe

HanpsbkeHve [o]=160 MITa.
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IIpakTHueckas pabdora Ne6 (ITP-6): Omnipegesienne juamerpa 60/1Ta U3 yCI0BHS
IPOYHOCTH Ha Cpe3 U CMATHE

OnpesenuTtsb AriaMeTp O0/Ta U3 pacueTa Ha Cpe3 U CMsTHe.
orycKaemble HaTIPSDKEHUSI CMSITHS U Cpe3a /IJisi MaTepraa 00JToB:

[0 ]=300MI1a, [T, ]|=100MI1Ia

IIpakTuueckas pabora Ne 7 (ITP-7): PacueTr Ha NPOYHOCTH M )KeCTKOCTDb NMPH
Kpy4YeHuH

g 3ajaHHOr0 Bajia MOCTPOUTH 3MIOPbI KPYTALLUX MOMEHTOB. M3 ycioBUs
TIPOYHOCTH U KeCTKOCTU OIpeJie/IUTh AUaMeTp KaKJ0ro yyacTKa Baja [Jisi KpyrJjoro

ceuenus. HaprcoBaTh 3cku3 Baja. Marepuan — cranb, G= 0,8-10° MIla; [1]=30MIIa;

pao.

[¢,] =5,23 1072
M

IIpakTuueckas padora Ne 8 (ITP-8): ITocTpoeHue 3miop monepevyHbIX CHI U
U3rudarIux MOMEHTOB

[TocTpouTh 3MMIOpPHI MOTEPeYHbIX CHU U W3rHOAroIUX MOMEHTOB [/Isl YKeCTKO
3akperiieHHON Oanku. Ilogobpath ceueHwe Oankvi B BUje TIPSMOYTOJIbHUKA C
3alaHHBIM COOTHOLLIEHWeM CTOPOH W JByTaBpa. Marepuan- Crajb, AOIyCKaemMoe
HarpspKeHue

[o] = 160 MIla.

JIaGopaTopHas padora Ne2 (JIP-2): Onpeje/ieHHe mapaMeTPOB 3y0UaThIX KoJIeC
1o UX 3aMepam

OmnpefendTh OCHOBHble TeoMeTpuUueckue TapaMeTpbl 3ybuaToro kosjeca H
BBITTO/THUTB 3CKU3a KoJieca.
JIa6opaTopHasi pa6ora Ne3 (J/IP Ne3): M3yueHre KOHCTPYKI[UH YePBAYHOTO
peayKTopa

OrnipesieIMTh OCHOBHbBIE TeOMeTpHUYeCKye rapamMeTpbl YepBsKa U UepBSUYHOI0

KoJieCa

IIpakTuueckas padora Ne 9 (ITP-9): PacueT MHOTOCTyIeHYaTOM Mepeaun
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Ins 3ajjaHHON MeXaHWUeCKOW repejjauu OMpefeUuTh IepelaTOuHoe UHMCIIO,

YIJIOBbIe CKODOCTH BpallleHHsI BCEX BaJIOB MPUBO/A, OKPY’KHYHO CKOPOCTb PEMEHHOU

rnepengaydu, Bpallidiommme MOMEHTHI Ha BaJ/ldX. BBIno/HUTE ITPOBEPKY.

IIpakTuueckas pa6ora Ne 10 (ITP-10): PacueT 0AHOCTYNIEHUATOr0 PeAyKTOpa

B cooTBeTCcTBUMM CO CBOUM BdPpHUAHTOM OIIpeAe/IMTh K.IL.A. Irepegadr, MOIIIHOCTb

JIBUTaTeJIs], CKOPOCTh BpallleHHs poTopa, BbIOpaTh ABuraresns o ['OCTYy,

orpe/ie/IUTh Bpalllatol[ieé MOMEHTHI.

4.2 Bpemsi Ha BbIIIO/IHEHUe:

[TP-1 —IIP- 10, JIP- 1 — JIP-3 — 110 2 aKazeMm. yaca.

4.3. Kputepum OLeHKH:

OyeHka

Kpumepuu

5 «OT/JIUYHO»»

CtyneHT rnyboko ©n  MOJIHO  oOBJslagen
cogep>aHuem y4vyebHoro matepuana, ymeert
CBA3blBaTb TEOPUIO C MNPaAKTUKOW, pellaTb
npakTu4yeckne 3aja4yn, BbiCKa3blBaTb W
o6oCHOBbIBaTb CBOW Cy>XXAeHus. [paMoTHO,
JIOTMYHO M3NaraeT oTBeTa, Kak B YCTHOW, Tak
MW B MNUCbMEHHOW @QopMe, KavyeCTBEHHOe
BHelwlHee opopMeHune.
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4

«XOpo1Io»

CTyaeHT NoJIHO OCBOWA y4ebHbIM MaTepuan B
nosaHoM obbeme, BnageeT MOHATUNHBLIM
annapaToM, OpPUEeHTUpyeTCca B WN3YYEHHOM
MaTepuane, OCO3HAHHO MNPUMEHSET 3HaHUS
ans peLleHuns MPaKTU4YEeCKNX 3ajav,
rPaMOTHO M3JlaraeT OTBET, B COAEPXXAHUN U
dopmMme oTBeTa nMeloTCH oThesibHble
HETOYHOCTW.

«y[IOBJIETBOPUTE/HHO
»

CtypoeHT nmeeT pa3poO3HEeHHbIe,
beccncTemMHble 3HaHUA, He yMeeT BblOeNnsaTb
rnaBHoe W  BTOPOCTEMNEHHOE, HENOJIHO,
HenocsiegoBaTesIbHO M3NaraeT MaTepwuan,
OOMyCKaeT HEeTOYHOCTM B onpeaeneHun
MOHATUWA, B TMNPUMEHEHUN 3HaHUWN O1s
peweHnsa npakTU4YeCcKnx 3afad, He ymeeT
AoKa3saTenbHO 060CHOBATbL CBOU CYy)XXOEHUS.

«HeyJOoBJ/IeTBOPUTE/Ib
HO»

CTyneHT nmeeT Pa3po3HEHHbIE,
beccncTtemMHble 3HaHUS, He yYMeeT BbIAeNsATb
rMaBHOE W BTOPOCTEMNEHHOEe, [AOMNyCKaeT
oWnBKM B onpeneneHnun rnoHSTUN, NCKa)kaeT
NX CMbICa, 6ecnopsifiodHO N HeyBEepeHHOo
n3naraet MaTepuan, He yMeeT MPUMEHSATb
3HAHNSA K PeLLUeHUNI0 MPaKTUYeCcKnx 3anau.

1
2
3
4
5

4.4 DK3aMeHaLlMOHHbIE BOIPOCHI

Teopemuuecxaﬂ MeXdHUKd

OCHOBHBI€ TTOHSITUSI CTaTUKU.

AXKCUOMBI CTaTHUKU.

CBsi3u ¥ ux peakiuu. [IpyuHLIUTT 0CBOOOKEHNUS OT CBsI3€eH.

Cucrema cxogsiuxcs cu. CriocoObl C/I0’KeHUS ABYX CUJL.

CH/10BOM MHOTOYTOJIbHUK. Y CJIOBUSI PABHOBECHSI TIZIOCKOW CUCTEMBbI

CXOJSALLIUXCS CUJI B BEKTOPHOM (hopMme.

6

[Tpoekiusi cumbl Ha ocb. OmnpeiesieHUe CUJIBI 10 ee MPOeKLUsIM Ha 0CU

KOOpD/JMHAT.
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7 AHanuTHuecKoe oripe/ieJieHe PaBHO/IEMCTBYIOIeU MI0OCKOKM CUCTEMBI
CXOAIIUXCS CUT (MeTo/, TTPOeK1rii). AHa/IUTUUeCKOe YC/I0BUe paBHOBECHSI.

8 [Tapa cun. CBOWCTBa, C/10’KeHHe, yCJI0BAe PaBHOBECHS Tap.

9 MoOMeHT CUJIbl OTHOCUTEJ/IbHO TOUKHU.

10  TlpuBeneHue CU/IbI K TOUKe. ['/IaBHBIM BEKTOP U TJIaBHBIM MOMEHT IJIOCKOU
CUCTeMbI TIPOU3BOJIbHO PACIIOIOKEHHbIX CHUJL.

11  PaBHOBecwHe IJIOCKOM CHCTEMBI TIPOM3BO/ILHO PaCIio/IOXKeHHbIX CUiI. Tpu BUja
ypaBHEHUU paBHOBECHSI.

12 Banounslie cuctembl. Knaccudukaiys Harpy3o0K U BUZibl OMOP.

13 OmnpepeneHve peakijyii ONIOP U MOMEHTOB 3allleMJ/IeHUS.

14 ~ MoMeHT CW/ibl OTHOCUTE/IBHO OCH.

15  YpaBHeHHs paBHOBeCHS MPOCTPAHCTBEHHOUW CUCTEMbI IPOU3BOJIBHO
PacCIiO/IOXKEeHHbIX CUJL.

16  Lentp Tskectu. OripefiesieHre TI0/I0XKeHUS 1]eHTPa TSHKeCTU TJIOCKOU (PUTYPBI.
17  Tlono)keHue 1jeHTpa TSHKECTU CeueHM MPOKaTHBIX Npodusiei.

18  OcHOBHBbIe TOHATHS KUHEMAaTUKW: TPAEKTOPUS, IyThb, BpeMsi, CKOPOCTb U
YCKOpeHHe.

19  CkopocCTh U 10/THOe, HOpMaJIbHOe, KacaTe/lbHOe YCKOPeHUe TOUKM.

20  PaBHOMepHOe ¥ paBHOIEpEeMEHHOe IOCTyIaTe/IbHOe JBUKeHUe TOUKHU U
TBEpZOro TeJa.

21  Bpaujare/bHOe ABWKEHHE TBEPAOrO Tejla BOKPYT OCU. YTJ/IOBasi CKOPOCTb.
YrnoBoe ycKopeHue.

22  PaBHOMepHOe M paBHOIlepeMeHHOe BpallleHre, XapaKTepPUCTUKMU.

23 3aBHUCHUMOCTb MeXAY JIMHEUHBIMU U YTJIOBBIMU XapaKTePUCTUKaMU TOUEK
Bpall[aroILlerocs TeJa.

24  Axcuombl AuHaMUKU. OCHOBHOM 3aKOH IMHAMMKM.

25  TlonsiTHe 0 cusie UHEPLIUM.

26  Cwia iHepLMM NPU KPUBOJIMHEWHOM [IBUYKEHUU.

27  Ilpunuun [danambepa, MeTO, KUHETOCTaTUKM.

28  PaboTa ¥ MOIIHOCTh TIPY TIOCTYTIAaTe/TbHOM [IBHKEHHH.
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29  Pabota ¥ MOIITHOCTh TIPY BpalllaTe/TbHOM JIBVPKEeHUH.

30 TlonsiThe 0 MexaHHWYeCKOM KO3 (UIeHTe M0e3HOro J1eUCTBHUS.

ConpomueneHue mamepuanos.

1 OcHOBHBbIe MOHSTHUSI Kypca COMPOTHB/IeEHNEe MaTepHasioB.

2 OCHOBHBIe TUIOTe3bl U JONYLeHUs] CONTPOTUB/IEHNs MaTepPUasIoB.

3 [TpyHLMT HaYa/IbHBIX pa3MepOB U HE3aBUCUMOCTHU JJeHMCTBUS CUJL.

4 Knaccudukaiust Harpy3ok. [ToHsTre o 6pyce, 060/10UKe, TIIaCTHHE,

MAaCCHBHOM Tejie.
5 MeTo/1 ceueHUIA.

6 OrnpefiesieHMe BHYTPEHHUX CHJIOBBIX (PaKTOPOB B MOIEPEUHBIX CEUeHUSIX MPU
pacTsHDKeHUM U C)KaThH, CABUTe (MeTOJ, CeueHun).

7 OrnipefienieHMe BHYTPEHHUX CUJIOBBIX (JaKTOPOB B MOINEPEUHBIX CEUeHUSIX MPU
KpyueHUH U u3rrude (MeTO/| CeueHuit).

8 HaripsbkeHusi: moyiHOe, KacaTtesibHOe, HOpMasibHOe. EMHULIBI M3MepeHus.

9 [IpogosibHBIE CUJIBI U HOPMaJIbHBIE HAIPSKEHUS TIPU PaCTsKEHUN.

10  Omnropsl NPOAOJIBHBIX CHUJL.

11 TIpoposbHbIe U MorepeuHblie Aehopmalyiy MPpY pacTsbkeHUM. 3akoH ['yka.

12 HcnbiTaHus MaTepyasioB Ha pacTsbkeHue. [ruarpaMma pacTsKeHUst
HU3KOYTJIEPOJAUCTOU CTaJIH.

13  MexaHnyeckue XxapaKTePUCTUKH MPOYHOCTU U TJIACTUUHOCTU MaTepUasoB.
14  JlomyckaeMmble U mipe/ie/ibHbIe HarpsbkeHus. KoadduimeHT 3amaca mpoyHOCTHU.
15  PacueTsl Ha MPOYHOCTH MPU PACTSIKEHUH.

16 Cpe3. OCcHOBHBbIE pacueTHbIe MPeAOChIIKA, PaCUeTHbIE (POPMY/IBL.

17 Cwmsatue. OCHOBHbIE pacueTHbIe MPeAIOChIIKA, pacueTHbIe ()OPMY/IbL.

18  YwmcTteii caBur. 3akoH I'yka npu cBure.

19  Kpytsmmii momeHT. [TocTpoeHue 3mtop KPyTAILUX MOMEHTOB.

20 T'eomeTpuuecKre XapaKTePUCTUKU IJIOCKUX CeUEHUH MPU KPYUYEHUU:
TIO/ISIPHBI MOMEHT WHEPIVH U TO/ISIPHBIM MOMEHT COMIPOTUBJ/IEHUS Kpyra U KOJIbIIa.

21 3akoH ['yka npu KpydyeHuu. PairoHanbHas (hopma morepeyHoro ceueHus Bajia.
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22  YwioBue MPOYHOCTU U )KECTKOCTH TIPY KPYUeHUHU.

23 W3rub, ocHOBHbIE TIOHATHS U onipefeneHus. Knaccudukaiiys BuaoB u3ruoba.
24  BHyTpeHHHe CWIOBBIe (DaKTOPHI IIPH YMCTOM U TIOTIEPeUHOM H3rHbe.

25  HopmanbHble HarnpsbkeHUs npy u3rube. ParpoHanbHbie (hOPMBI TOTIEPEYHOT0
ceueHus Oasok.

26  OceBble MOMEHTBI UHEPLIUM U OCEBbIE MOMEHTBI COMPOTUB/IEHUS TTPOCTENIITNX
ceueHul npy u3rube: Kpyra u NpsAMOYTOJIbHUKA.

27 YcnoBue IMPpOYHOCTHU U PACUETHI HA TIPOYHOCTL TIPpU u3ruoe.

Llemanu mawuH
MammmHa u Mexanu3M. Knaccudukarysi MaiivH.
TpeboBaHus1, TIpeibsiB/sieMble K MalllMHaM U UX JIeTaJIsIM.
LIMK/IbI TepeMeHHBIX HAlpsSPKeHUM U UX XapaKTePUCTUKU.

YcranoctHoe pa3pyiieHue. [Ipeaen BBIHOCTMBOCTH.

1
2
3
4
5 [Ipenen BBIHOCIMBOCTU. PaKTOPBI, BJAUSIOLIME Ha Mpe/iesl BBIHOC/TUBOCTH.
6 3ak/ieroyHbie COeJUHEHUS.

7 CBapHble coeIUHeHUS.

8 KneeBrsle coeHeHYs.

9 Pe3n0oBble coepuHenus. OOIIe cBeZieHuS.

10  IInoHOuYHBIE COEAVHEHUS.

11  IInvieBble coeUHEHUS.

12 MexaHuueckue rnepejaud. HazHauenuve. Kinaccudukaliys o nNpyUHLANY
JIeUCTBYS.

13 OcHOBHbIe KHHEMAaTHUeCKUe U CU/IOBbIe COOTHOILIIEHNS B MeXaHUUYeCKHUX
riepejiavax.

14  3y6uatble nepegaur. OCHOBHBIE CBe/IeHHUS M XapaKTepHUCTHKA.

15  Krnaccudukaiys 3y6uaTsix mepejau.

16 ~ Cnocobbl U3roToB/IeHHUs 3yOUaThIX KoJsiec. Marepuaribl.

17 Bwupapl pa3pyiieHusi 3ybbeB 3y0UaThix KoJec.
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18  TIpsimo3yOble LuMHAPUUeCKUe riepegaur. OCHOBHBIE TeOMeTpUUeCKre
cooTHOIIeHKs. CUibl B 3aLjell/IeHUH.

19  Koco3y0bble v 1eBpoHHbIe Tiepeiaul. OCHOBHbIE TeOMeTpUUeCKHe
cooTHo1eHus. CUibl B 3aLjeIl/IeHUH.

20  CpaBHuUTe/bHasA XapaKTePUCTHUKA MPsIMO3yObIX, KOCO3YObIX U 111€BPOHHBIX
nepezau.

21  Konnueckue 3ybuaThle repeaum.

22  BuHTOBag nepejava.

23  UepssauHas nepepava.

24  PemeHHad repejava.

25  llemnHas nepepaua.

26  Basbl v ocu. VIX Ha3HaueHUe, KOHCTPYKLUS, MaTepuasbl.

27 Omnopsl cKonbkeHus1. OCHOBHbIE CBe/|eHUs.

28  Onopsl KaueHusi. OCHOBHbBIE CBeJIeHUs.

29  Mydrtbl. Ha3Hauenue. Kiaccudukaiiusi.

4.5 JK3aMeHallUOHHBbIE 3a/ja4YM

3agauda Nel

CNOXUTh CUIBI CTIOCOO0OM CHUIOBOTO MHOT'OYTO/TbHUKA, eCJTH:
Fi=20H; «o;=30;
F.-=40H; =90
F:=20H; «3=180;
F,=30H; a,=330;

3agada Ne2

CNOXXUTh CUIbI CIIOCOO0OM CHUIOBOTO MHOT'OYTO/TbHUKA, eCJTH:
F.=15H; «o;=30;
F.=30H; =90
F:=20 H; o3=120;
F,=20H; a,=330;
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3agaua Ne3
CJI0’)KUTb CUJTBI CITOCOOOM CHIOBOT'O MHOT'OYTOJIbHUKA, €CJIH:

Fi=9H; =60
F.=15H; =180
F:=20 H; o3=120;
Fs=15H; wo=230;

3agaua Ned
CNOKUTB CUJIBI CTTOCOOOM CHIOBOTO MHOT'OYTO/TbHHUKA, €CJTH:

F.= 25H; ;=45

F,=30H; a,=1207
Fs=35H; «a3=90;
F+=30H; «4=330;

3agaua Ne5
CNOKUTH CUIBI CTTOCOOOM CHIOBOTO MHOT'OYTO/TbHUKA, €CJTH:

F:=50H; «a;=125]

F.=40H; =180

Fs=35H; «a3=230];
F.=30H; a4s=30%

3agaua Neb
OrnipefieMMTh PaBHOZIEHCTBYIOIIYIO CUCTEeMbI CXOASIIMXCS CUJ/ aHATUTUUeCKU

Fi=200H; o=0;
F.=400 H; =60
Fs=100 H; a3=2707
F,=300H; o4=315]

3agaua Ne7
OrnipefieMUTh PaBHOZIEHMCTBYIOIIYIO CUCTEeMbI CXOASIIMXCS CUJT aHATUTUYEeCKU

Fi=100H; ;=30
F,=200H; =180
F3=300 H; o3=240";

3agaua Ne8
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OrnpefiemTh PaBHOZEHMCTBYIOIIYIO CUCTEMbI CXOASIIUXCS CUJT aHATUTUYECKH:
Fi=20H; o;=307
F.-=40H; =90
F:=20H; «o3=180;
F,=30H; «4=330;
3agaua Ne9
Ornpezie/TUTh PABHOJEUCTBYIOLIYIO CUCTEMbI CXOASIIMXCS CUT aHAaTUTUUECKU:
F=15H; «o;=30;
F.=30H; =90
F:=20H; «a3=120;
F.=20H; a,=330;
3agaua NelO
OrnipefieMUTh PaBHO/EHMCTBYIOIYIO CUCTEMbI CXOASIIMUXCS CHUJT aHATUTUYECKU:
Fi=9H; =60
F,.=15H; ;=180
Fs=20H; «a3=120;
F+=15H; «a,=230;
3agaua Ne 11

OHPE,[LEJ'II/IT]) CyMMYy MOMEHTOB OTHOCHUTE/IbHO TOUKHU A

l F1=8

A

3agaya Nel2

OHPE,E[E]II/ITL TJIaBHBI MOMEHT OTHOCHUTE/ILHO TOUKU A
F 1= 5
Kﬁ =f

m=4 KkH'M N
A » F2=7
LZ_M, 3 KH
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3agaua Nel3

OHPE,[LEJ'[I/IT]) T/IaBHBIN BEKTOD M I'7IaBHbIM MOMEHT OTHOCUTE/ILHO TOUKHU A.

m=4kKH-m
s Aa F.=8
~ KH
Y
M F2=9
KH

3agaua Ne 14

OrnpezieTUTh CyMMY MOMEHTOB OTHOCHUTE/TbHO TOUKK B

l F1=8

3agaua Nel5

OHPE,E[GI[I/ITL I'JIaBHbIA MOMEHT OTHOCHUTEILHO TOuku C

F1=5

A F3=4 Kﬁ =A
KH .
(\ m=4
C > F2=7
2 M 3 KH
M
3agaua Nel6
OrnpefieMUTh TJIaBHBIM BEKTOP Y IJIaBHBIM MOMEHT OTHOCUTETLHO TOUKHU B.
m=4kH-m
:A > F 1 = 8
~ KH
v | 40
B




3amava 17

OmnpeieMTh Peaklvy >KeCTKOU 3a/1e/IKi KOHCOTbHOM Oasiku

3agauva 18

q=20kH/

1
VVVVVVIVVVVV

ANNNNN

A

2M

« 3M

\ 4
\ 4

Ompefie/TUTh PeaKI[Uy XKeCTKOM 3a/je/IKi KOHCO/IbHOM 0anKu

q=20kH/

bVI" A4 ‘ v

A

Y
4
/

2M

m,

A

3agauva 19

OHPEAEHHTB peaKlrn JKeCTKOH 3d4/1eJIKH1 KOHCOJILHOM 0ajIKu

AW]&AI&A

q=10kH/

AN

2M

2M

3agauva 20

A

>
Ll b

Ornpesie/TUTh PeakIi[iy XKeCTKOM 3a/je/IKh KOHCO/IbHOM OanKku

/-[>
N\

F=50K

HH1

ANNNNN

R

m=30kH
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3agaua Ne21

OrpefieuTh peakL{uM »KeCTKOU 3a7ie/IKi KOHCOJIbHOM OasKu:

F1=50k
1.5 I| H
M

P 3mM 1 F.=10k
H

SN

3agaua Ne22

Ornpefie/TUTh peaki[iy XKeCTKOM 3a/je/IKi KOHCO/IbHOM Oanku

F.=50
/ 1
7 KH
%
3amaua Ne23 4 ) 2M | 1m 1 F,=30
Onpe/ieNMThb peakLiK SKECTKOM 3a/1e/IKM KOHCOTBHOM OanxgH

F=20kH, m=10kH™m

|F me™

1 2M 1m

B
L}

3agaua Ne24

OnpefenuTh peakijuy OMoOp ABYXOIMOPHOM OasKu:

2M Im
d ™Y 4—',
.. Y 2
F>=50k
H
3agaua Ne25
OmpesiesTUTh peakiuy ABYXOMOpHoi 0anku AB, ecmn F=25kH, m=15kHm
} m
- 2. 3 J 2B
M M M
3
3anaua Ne 26 ‘Q—j
OripesieiTh KOOPAVHATEI LIEHTPa T QUryphl:
=
© &
N
A A
< 80 >




3agaua Ne27

Ornpezie/TUTh KOOP/IMHATHI LIEHTPa TSHKeCTH TJI0CKOW (DUTypBI:

80 B
N
N ¥
M
20
3agaua Ne28
OrnipefiemMUTh KOOPAWHATHI LIeHTPa TSHKeCTH TIJIOCKON (DUTYPBI:
4 |-
0

80

100

A
A

3ajava 29

Ornpezie/TUTh KOOP/IMHATHI LIeHTPa TSHKeCTH TJI0CKOW (DUTyphbI:




3agauva 30

OHPE,E[EIII/ITL KOOPAWHATHI EHTPA TAKECTHU ITJIOCKOI'O CeueHus, eC/in R=30 mm.

) 100
3asaua 31 ) g
OrnpeieiUTh KOOPAWHATHI LIEHTPA TSHKECTH IVIOCKOTO cedyeHus (PUCYHOK 4), ecu
R=50 mm.
\
(@)
LN
—
A
200
Pucynox 4
3agaua Ne32

[Toe3n nBWXeTCS TI0 KPUBOJIMHEMHOMY Y4acCTKY IyTH CO CKOPOCTBIO 72 KM/dac. Ipu
NPUMEHEeHHH SKCTPEHHOI0 TOPMOyKeHHsl yckopeHue a= - 0.33m/c’. Kak Besvka
[I/TMHA TOPMO3HOIO Iy TH?

3agaua Ne33

44



OrnpefienmUTh BpeMs IBM>KEHUSI TOUKU C MIOCTOSIHHOW CKOPOCThIO0 V=4m/C TI0
TIPSIMO/TMHEHOW TPaeKTOPHUH [10 MoJioKeHHuss S=60M , ec/iu B Haua/lbHbIM MOMEHT
OHAa HaXO/W/IaCh B ITOJIOKEHUU Sp=24M.

3agaua Ne34

B mepuo/, rycKa JBUraTe/isi 3aK0H JBHKeHUs MaxoBuKa: ¢=0.6-t>. OnpeeamTs
JIMHEWHYIO CKOPOCTh, KacaTe/lbHOe, HOpMa/ibHOe Y TIOJTHOe YCKOPEHUEe TOUeK,
PacmoJyIoKeHHbIX OT OCU BpalljeHUsl Ha pacCTOssHUM R=2M, B MOMeHT BpemeHH t=1
CeKyH/a.

3agaua Ne35

OrnipefienmUTh Iy Th, CKOPOCTh, YCKOPEeHUe TOUKM TIpU t=1 cekyHza.

S=2-t*+t—6

3agaua Ne36
ITopg pgerictBuem cuiibl F, paHor 10H, Teso M niepemelijaeTcst 1o NpsIMOJIMHEMHOU
TPaeKTOPUH Ha pacCTosiHve 6 MeTpoB 3a 6¢ceKyH/]. OTipeieIUTh COBEPIIaeMYI0 CUION

F paboTy 1 MOII[HOCTb, eC/Ti 526 a=45’

RN
F

d

3agaua Ne37

MotiHoCTb 31ekTpoBuraTeniss P=7 kBT ripu uactote n=34506/MuH . OnpeenuTh
BpAlLLalOLIUA MOMEHT M.

3agauya Ne 38

HOCTpOI/ITb SIIOPY MMPOAOJJIBHBIX CUJI 1 HOPMAJIBHBIX HaHpH)KEHHﬁI

M2 2
F.=35 F.i=15

...... H _I._'_._‘-W_

\\\:\ N

3agaua Ne 39

[TpoBepuTH MPOUHOCTDL CTa/IbHOTO Opyca B ceueHuu I-1, ecu o] =240H/mMm>
45



7 By L
7 F,=35 F1=15
_7/_.__._._H_<_ ......... _R.H_>._
2
|
3amaua Ne40
[TocTpouTs 3MmtOpYy MPOIOABHBIX CUJI U HOPMa/IbHBIX HaTlPSKeHUM:
é F2=30 F.=20
.4 I 74 - I —eH> —
7

3agaua Ned1

[TocTpouTk 3MOPY MPOAOIBHBIX CU U HOPMaJ/IbHBIX HaNPSPKEHUI:

/ 2 M2

/) _ F.=25
4-.@&._._ ........ . K
4 H

3agaua No42

[TpoBepuTHL MPOUHOCTH CTabHOTO OpycCa, eciu o] =240H/MMm>

A=300mM

ol

m

]

N

o

-
|

[
6, ]

3agaua Ne43
IToz06paTh PSIMOYTO/IBHOE CeueHue GajKy ¢ COOTHOIIeHHeM cTopoH: h=3b, ecym o]

=240H/Mm?

F.=20 F1=15

ohaa
x|
I
!
i
i
|
|




3agaua Ned4

TIpoBepuUTh MPOYHOCTH CTAMLHOTO Opyca, ecmu |o]/=160H/Mm>

| M2 ﬁz
-; 2=20 F1=15
/ H— ..... —_— s — — . W-
%
3azaua Ned5 1

[TpoBepuTH MPOUHOCTDL CTa/IbHOTO Opyca B ceueHnw I-1, ecu lo]=160H/MMm>

A:=300m |l A,=200mA;=150M
¢| M2 m - \a\z
V/ ipna i I
7 | KH
3ajaua Nod6 7
4 I

OmnpeznenuTb OTPeOHBIN AWaMeTp 3aK/IeroK U3 pacyuera Ha

was i
CMsATHe, eCJIv [IJI1 MaTepurasia 3aKJernokK {TCFJ= 140MI1a, {%J Yt

=320MlIla, hJZlGOMHa, pactsaruBaroiyie cuibl F= 600kH,

I
|
|

6=8MM, 4HCJIO 3aKJ/IeTIOK Z=3.

3agaua Ne47

OHPEAG]’II/ITB HOTPE6HOE KO/IM4YeCTBO 34dKJIEMNOK M3 paCyeTd Ha

P
R

Cpes, ec/I /1St MaTeprasa 3aKIIeroK [T, |= 140MITa, |o., R

=320MIlIa, {UPJ=160MHa, pactaruBatoiye cuibl F= 300kH,

L

|
b

d=5MM, 6=6MM.

3amaua Ne48

OHPE,Z[E]II/ITL HOTpe6HOE KO/IM4YeCTBO 34aKJIEINOK M3 paCyeTad Ha CMATHe, eC/INU OJIA

Marepuasa 3aKJ/ernok A 140Ml1a, {UCMJ=320MHa, o, ] F

=160MI1Ia, pactsarusatormiue cuibl F= 500kH, d=6mM, §=5Mmm. 5 P

A
|
b

3agaua Ne49

47



OmnpegenuTtsb TOTPeOHBIN JUaMeTp 3aK/IeroK U3 pacueTa Ha

/W////l// .
\\\\\H\\\\\ -

CMsITHE, eCJIM JIJI1 MaTeprasia 3aK/IernoK 7 |= 140MlI1a, 0]

=320MTI]Ia, {UPJ=160MHa, pactaruBatoiye cuisl F= 400kH,

6=8MM, uKCIIO 3aK/IenoK z=2.

3agaua Ne50

&£ 3 LK

OmnpesiesuTh AMamMeTp 00JITa U3 YCIOBUS MPOYHOCTH Ha cpe3, ecyii cuia F=200xkH ,
TonuHa getaau Ne2 §=8MM, KosmuecTBO OOMTOB — 2, /711 MaTepuasna 601TOB N

140MITa, |o.,|=320MITa.

3agada No51
OmnpesenuTh AamMeTp 00JITa U3 YCIOBUS MPOYHOCTU Ha CMsiTHe, eciu cuia F=300xkH
, ToymHa getand Ne2 6=10mMM, Ko/inuecTBO OOITOB — 3, /7151 MaTepraia 00ITOB

l.,]= 140MITa, lo.,|=320MITa.

3agaua Ne 52

[TocTpouTk 3M0pPYy KPYTALUX MOMEHTOB:

M.=400
M.=120Q \ HM =600H  m,=200H
Hy \ M

SN/AV/aN/s

3agaua Ne 53

48



Oripe/ie/IUTh UaMeTp Bajia Ha 3-M yUacTKe MCXO/d U3 YC/IOBHS IPOYHOCTH, ecriu |7

= 100MITa M.=400
Mi=120Q - "v;=600H __M,=200H
H . [ -M .u- . M
Gl G
3azaua Neb54

[TocTpouTs 3MI0pYy KPYTALMX MOMEHTOB

Ms=500

M1=100
Hm

e 1. s -
ES=SN =S | 4

i s A

3agaua Ne55
Omnpezie/UTh AUaMeTp Basia Ha 1-M yuacTKe UCXOJs U3 YCJIOBUS IPOYHOCTH, ecy |7)
= 30MIlIa

M.=100
Hm

3agaua Ne56

OHPE,E[EJ'II/ITI) AI/IaMeTp BdJ/ld Ha 2-M Y‘—IaCTKe I/ICXO,Z[H nu3 yCJ'[OBI/IH l'IpOT-IHOCTI/I, ec/im [TJ

= 100MIIa M.=1200 M.=400H = M.,=2400
HMv— M M " "Hm

R
R

N

\
YN N
_5;,_ '52 Yl s

3azaua Ne57
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OrnpeziesUTh AaMeTp BaJia Ha OMIACHOM y4acTKe UCXO/s U3 YCI0BUSI IPOYHOCTH,

ecd 7= 30MIla

3agaua Ne58
OrnipefienmuTh AaMeTp Bajia Ha ONTaCHOM y4aCTKe UCXO/Is1 U3 YC/IOBUSI TPOYHOCTH,

ecmu |r]= 100MIIa

3agaua Ne59
OrnpesieiUTh AaMeTpP Bajla Ha OMAaCHOM y4yaCTKe WCXO/s U3 YCIOBUS TIPOYHOCTH,

e |t)= 25MIla

Fz=30KH
1 2 ; p _ l
4 2M 3M __|
Fl=20KH
3agada Ne61
[TocTpouTk 3MIOPYy U3rUbaIIX MOMEHTOB:
/ F>.=10k
Z ¥
7
4 _ 2M 1 3M R
) T
F.=30k
H
3agaya Ne62
TIpoBepuUTh MPOYHOCTH 6anku, ecu |o|=160H/Mm?
/ F1=6kK :b N
7/ H 2 b=10
A B
% N S o™
4 y
h=20c




3agaua Ne63

TIpoBepHTHL TIPOUHOCT 6anky, ecm |o|=240H/MM?, cedennie 6anku- AByTaBp Ne20

3agaua Ne64

[TocTpouTk 3MIOPY MOTNepevyHbIX CUJ

3agaua Ne65

1.5 F1=40k
7
7
/
7 3m 1 F.=20K
H

y F.=30

Z' M 'l KH

4 3M ]

< » F2=20
KH

TIpoBepuTh MPOUHOCTH Oasky, ecu |o|=240H/MM?, ceuenvie 6anku- aByTasp Nel8

3agaua Ne66
OrnpezieniTeb pasmepsl nomnep

=160H/MM>

pEAAE KB1,Z[]}32”EE1261J'II/I o]

KH

4

3agaua Ne67

OmnpezenuTs TiepefiaTOUHOe OTHOLLIEHWEe U

CKOPOCTb BpallleHus1 BBIXOJHOTO BaJla:

3agaua Ne68

N

F.=40
/ 1
% kH
/
eéié)ro ceudmis 6aJ'IKV
F1=30kK
H
v
y
F2=60K/‘74
H
2 3 3
< M > < M #4—M>
o, =200
-

N=2920 od/hrus.
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OripefienmuTh TlepeiaTOUHbIe UKC/a, YTI0BbIE =20 de= 500
jnm

CKOPOCTH BaJIOB, €C/IA YHC/I0 000POTOB Bajia : ] -

=52 2:25
neUraresis n,=292006./MUH. Z % \P,% J,J_:lfzﬂ

X HX —

=60
/7:292005/‘1(.(/{ 1 ,// =6

3agaua Ne69

OmnpeziesuTh nepefaToyHble YUCIIA, YIJI0Bble CKOPOCTU BaJIOB, OKPY>KHYIO CKOPOCTh
TOUKU A peMHsl, eC/TM UaCTOTa BpallleHus Bajia JBuraress n, =1500006./MuH.,
[UaMeTphbl [IIKUBOB: D;=200mm, D,=400MM, uricio

3yoneB 73=20, z,=40.

3azmaua Ne70
OmpesiesTUTh TIepeIaTOUHbIe UKC/IA, YTJIOBbIe CKOPOCTH BaJIOB, €C/IH
yKcsio 060poTOB Basa Apuraress n,=300000./mMuH., 2,=25, 7,=50,

23=30, 24=90

3agaua Ne7/1
OrnpefieMUTh YTJI0OBbIe CKOPOCTH BaJIOB, MepeaTOUHOEe YMC/I0 MHOTOCTYTIeHUaTON

repe/iauy, eC/Ii YaCToTa BpalljeHHus Bajia ABUTaTe s N,= 2920 06/MuH.

£ |

Z=60

3agaua No7/2

52



InameTp OKpPY>KHOCTH BBICTYTIOB TIpsiM03y0oro Kosneca 190 mm, umciio 3ybseB 36.

OrnpesenuTs MOAY/b 3aLlelJIEHUsI U AUAMETP JeUTe/IbHOM OKPY)KHOCTH.
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5 IlakeT npenoaaBaTesis (3K3aMeHaTOpPa)

YcnoBus:

a) Bud u ¢popma 3K3ameHa: ycmmblili omeem no buremam

0) Koiuuecmeo 3adaHutil 015 cmyoeHma:

- TeoOpeThu4deCKue 3ddHusd —

1;

- IPAKTUYECKHE 3d[JdHUA 2.

6) Kpumepuu oyeHok:

OueHKa

Kpumepuu

5 «OTJTUUHO»»

- [TonHbIe, UETKKE, APTYMEHTHPOBAHHbBIE, TPAMOTHbBIE
OTBEeThI Ha TEOPETUUYECKHE BOMPOCHI SK3aMeHAI[MOHHOT O
ouera;

- TPAaKTUYECKOE 3a/IaHHe BBITIOJTHEHO MPABUIBLHO U MOJTHO,
CTY/IeHT YBEPEHHO, YETKO, apr'YMEHTUPOBAHO U IPaMOTHO
Pa3bsCHSET JIOTUKY PEIleHUs 3a/JaHus;

- YBepeHHble U MPaBU/IbHbIE OTBEThI HA JOMOJHUTEIbHbIE
BOMPOCHI U 3a/IaHUs

4  «XOpOLIO»

- [TostHBIE, UETKHWE, aPTYMEHTUPOBAHHBIE, TPAMOTHEIE
OTBEeThI Ha TEOPETUUYECKHE BOTIPOCHI K3aMeHAI[MOHHOT O
ouera;

- TPAKTUYECKOE 3a/IaHHe BBITIOJTHEHO MPABUILHO U MTOJTHO,
CTYZIEHT He ZIOCTaTOUHO YBePEHHO, UETKO,
apryMeHTHPOBAHO U TPAMOTHO Pa3bSCHSIET JIOTHKY
pelleHust 3a/laHus;

- He 3HAUUTe/IbHbIE 3aTPY/JHEHHS TTPU OTBETaX Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI U 3a/IaHMSI.

3  «y[OB/IETBOPUTE/IbHO»

- He JOCTaTOYHO TO/THbIe YETKME U apTyMEHTHPOBAHHbIE
OTBEThI Ha TEOPETUUYECKHE BOTIPOCHI SK3aMeHAI[MIOHHOT O
ouiera;

- IPaKTUYECKOe 3a/laHue BBITIOJTHEHO MTPABWIBHO, HO He
T10JTHO, CTY/IEHT HE YBEPEHHO, He UETKO, He
apryMeHTUPOBAHO Pa3bsICHSIET JIOTUKY PellleHUs 3a/JaHusT;
- 3aTPY/IHEHUSsI TIPH OTBETAX Ha J0IOTHUTE/TbHbIE BOIPOCHI
Y 3a/IaHMSsI.

2  «HeyJOBJIeTBOPUTEIbHO»

- HeT MMPaBUJ/IbBHOI'O OTBETA Ha OJUH W/IU oba
TeopeTUUeCKUX BOIPOCA 3K3dMEHALIMOHHOT'O 6I/I]'IETEI;

- MIPpaKTHU4YeCKOe 3adHre He BBIITIOJTHEHO W/IK BBIMMO/JIHEHO
He IIpABUJIbHO, U CTYAEHT HE MOXXET PDA3BACHAET JIOTUKY
penieHusd 3adHus.

2) Bpems Ha omeem no ousiemy:

Ha noaroTtoBky 1o 6unety otBoautcs He 6osee 30 MUH.
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Ha czauy ycTHOTO 3K3aMeHa TipeJlyCMaTpUBatoTCs He Oosiee 15 MUHYT Ha
Ka)KZI0ro CTy/leHTa.
0) O6opydosaHue, pazpewéHHOe 0/151 8bINOAHEHUs 3A0aAHULL:

- KaJIbKyJISITOP

e) Jlumepamypa 0151 cmydeHma:

OCHOBHbIE UICTOUHUKHU:
1 CepbumH, E. I1. Texanueckass MexaHuka: yuebuuk /Cepbu E. I1. - Mocksa:
KuoPyc, 2018. — 399 c. — (CITO). — ISBN 978-5-406-06354-5. — ULR:

https://book.ru/930600. - TeKCT: 3/1eKTPOHHBIN.

2 KpaTkuit Kypc niekiuu ro gucuuriiae OI1.02 TexHuueckasi MeXaHUKa,
pa3gen [eTanu MalllvH, AJis CTyJEeHTOB clielranbHOCTer: CTPOUTENbCTBO Kele3HbIX
JIOpOT, MyTh W MyTeBOE X035IMCTBO, TexHUUYecKasi SKCIiyaTalys MoABHUKHOTO
COCTaBa ykeJie3HbIX ZOpor, cocTaBuTenb - HykHbix M.H., mpenoaaBaTens dhuivana

CamI'¥YIIC B 1. CapaTtose.

[ononHuTe/bHbIe UCTOUHUKMU:

1 Memepckuii, I.B. 3agauu 110 TeopeTHUYeCKOM MeXaHUKe : yueOHoe
nocobue / .B. Metepckuii ; mog pepakiueit B.A. [TanemoBa, [I.P. MepkuHa. — 52-
e u3f., crep. — CankT-IletepOypr : Jlanb, 2019. — 448 c. — ISBN 978-5-8114-
4190-7. — TeKcT : 37eKTPOHHbIM // JIaHb : 37IeKTPOHHO-0MOIMOTeUHast chUCcTeMa. —
URL: https://e.lanbook.com/book/115729. — Pexxum pocTyra: [/ aBTOpHU3.
TMO/Ib30BaTesiei.

2 Oppenu, A.A. Teopusi MexaHHW3MOB U JleTa/li MallivH : yueGHoe rocobue /
Opaenu A.A., Opaenu H.A. — Mockga : KHoPyc, 2017. — 293 ¢. — (a1
6akamaBpoB). — ISBN 978-5-406-02716-5. — URL: https://book.ru/book/926889. —
TeKCT : 3/IeKTPOHHBIM.

3 Opaenu, A.A. CorpoTUB/IeHHe MaTepyasioB : yueOHoe riocobue / dpaeau

A.A., Opgenu H.A. — Mocksa : KnoPyc, 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 :
3J1eKTPOHHBIU.

4 Oppemn, A.A. TeopeTrnueckass MexaHHKa : yueOHoe mocobue / Spaenu A.A.,
Opaenu H.A. — Mocksa : KaoPyc, 2017. — 203 c. — (a5 6akanaBpos). — ISBN
978-5-406-05956-2. — URL: https://book.ru/book/927678. — TekcT : 37eKTPOHHBIM.

3.2.3 Pecypcol yaanenHoro goctyna (INTERNET):

[Ipy opraHu3alMyd AWCTAHIMOHHOTO OOyYeHHs WCIO/b3YIOTCA —37eKTPOHHbBIE
raTdopmel: Zoom, Moodle (pexxum goctyna: caut CTXKT https://sdo.stgt.site/)

1 Jlekuuu 1o TexHUYeCKOU MexaHuKe. Pexxum focTyra:

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

2 Ob6pa3zoBaTenbHbiii MpoekT A. H. BapruHa : ®du3nka, XuMusi, MaTeMaTHKa

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

3 OCHOBBI TeXHUYECKOM MeXaHUKHU. Pexxum pocrymna:

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

4 Tlnockasi cucTeMa CXOASILMXCS CUJ - PellieHus1 3a/jau 10 TeopeTUyeCcKon
MeXxaHUKe. PexuM focTyrma:
http://exir.ru/termeh/ploskaya_sistema_shodyaschisa_sil.htm

5 A.H. Tapckux OCHOBBI TeXHUUeCKOW MEXaHUKH - 3JIEKTPOHHBIN yUeOHUK .
Pexxum focrymna:

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

6 Jlekuuu M pacyeTsl [0 TEXHUYECKOW MexaHuKe. Pexxum mocrtyma:

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