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[TacmopT KOMILIEKTa KOHTPOJIbHO-OIIEHOUYHBIX CPECTB.

Pe3ynbTaThl 0OCBOCHUS yUeOHON TUCHMILUIMHBI, MOISKAIINE TIPOBEPKE.
Or1ieHKa OCBOEHUS Y4eOHOMN JUCIUTIIINHBIL:

DOpMBI U METOIbl OLICHUBAHMUSI.

KomudukaTop olleHOYHBIX CPENICTB.

3amaHus IS OLICHKH OCBOCHUS JUCIIAIIIIAHEL.



1.ITacnopT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPeICTB

B pesymprate ocBoenust yueOHOUW mucrurimHbl OI1.03 Texuudeckas MexaHUKa
oOyuaromuiicss AojkeH oOnanate mnpeaycmoTpeHHbiMu DI'OC mo cnenuanbHOCTH
23.02.08 CTpouTenbCTBO KEJNE3HBIX JOpOr, MyThb M TyTeBoe Xo03siicTBO (bazoBas
noaroropka CIIO) cneayomuMu 3HAHUSMH, YMEHUSIMH, KOTOpbIE (POPMHUPYIOT
npodeccroHanbHble  KOMIETEHIIMHM, W  OOIMMH  KOMIETEHIHUSMH, a TaKkKe
JTUYHOCTHBIMU PE3yJIbTaTaMH OCBAMBACMBIMH B paMKaX IMPOTPAaMMbI BOCTIUTaHUSI:

VY1 - npou3BOAUTH pacyeThl HA CPE3 U CMATUE, KPYUEHHUE, U3THUO.

B pe3ynbTaTe ocBoeHUS y4eOHOW AUCITUIUTMHBI 00YJArOIITHIICS JOHKCH 3HAThD!
31 - OCHOBBI TEOPETUUECKON MEXAHUKH, CTATUKU, KHHEMATUKHU U THHAMUKH;
32 - 31€MEHTbhl KOHCTPYKIIUH;

33 - geranu MEXaHW3MOB U MAIIIHH.

®dopmoii aTTecTanuu 1Mo yueOHON JTUCHUILIMHE SBIISETCS 3a4€T ¢ OLEHKO.



2.Pe3yabTaThl 0OCBOCHHS YUeOHON AN CUMIIIMHBI, MO/AJIeKAlUe POBepKe.

2.1. B pesynpraTe aTTecTalli M0 Y4€OHOW NUCIUIUIMHE OCYIIECTBISIETCS KOMIUICKCHAS

IpoBepKa CIEAYIONIMX yYMEHUW M 3HAHUM, a TakkKe JUHAMUKa (POPMUPOBAHUS
o01ux, MpohecCUOHANBHBIX U KOMIIETCHIIMM, JTMYHOCTHBIX PE3YyJbTAaTOB B paMKax

IIporpaMMsbl BOCIIMTAHHA.

Kox OK
ll}IK ’ YMmern 3HaTb Buagers HaBBIKAMH
pacro3HaBath 3a/1a4y
1/uny mpo0semMy B .
aKTyaJIbHBIN
npodecCHOHATHLHOM .
npodeccuoHaIbHbIN U
W/WIIN COLMAJIbHOM o
COLIMAIIbHBIN KOHTEKCT, B
KOHTEKCTE,
KOTOPOM IPUXOAUTCS
aHaJIM3UPOBaTh U
N paboTaTh U KUTh
BBIJICNIAT €€ COCTAaBHBIC
4acTU
OTIPENIeNIATh ATAIIBI
CTPYKTYpa IUIaHa JyIs
peleHus 3aauu,
peleHus 3aaad,
COCTABIIATH TJIAaH
o QJITOPUTMBI BBITIOJTHEHUS
JeicTBUS, pealn30BbIBATh
. pabort B
COCTaBJICHHBIH TIJIaH, .
npodeccuOHaAIBHON U
OIpeNeNsTh
CMEXHBIX 00J1acTsAX
HE00XO0IUMBIE PECYPCHI
OK 01. OCHOBHbBIE€ UCTOYHUKHU -
BBISBJIATH U 3Q()EKTUBHO | UHPOPMALIH U PECYPCHI
UCKaTh UH(pOpMAIIHIO, JUIS peLIeHus 3a7a4d 1/ uiu
HEOOXOUMYIO JUIS npobisieM B
pelLeHus 3a1a4u /Wi npodeccuoHaIbHOM
POOJIEMBI W/WITK COTTUATBHOM
KOHTEKCTE
BJIAJICTh aKTyaJbHBIMH
MeTO/Ibl paboTHI B
METo/1aMu paboTHI B .
. npodeccuoHaNbHOM U
poeCCHOHAIBHON U
CMEXHBIX chepax
CMEXHBIX cepax
OILICHUBATh PE3yJIbTAT U
MOPSIIOK OLIEHKU
HOCJECTBHSI CBOMX
. . pe3yabTaTOB PeICHHS
JeicTBUI .
3aa4y mpodeccuoHambHOM
(caMOCTOATENBHO UITH C
JeSITeTbHOCTH
MOMOIIbI0 HACTABHHKA)
OTIpeNeNATh 3a0auu JUIs HOMEHKJIaTypa
novcka UH(popmauu, MH(OPMaLMOHHBIX
IUTAHUPOBATh MPOIECC HCTOYHUKOB,
TIOWCKa, BHIOMPATh IPUMEHSIEMBIX B
OK 02 HE00XO0/IMMbIEe UICTOUHUKHU | IPOPECCHOHATILHON
' uHpOpMaIun JeSITETTHHOCTH
BBIIEIATh HanOoIee
IPUEMBI
3HAYMMOE B TIEPEYHE CTOVKTVDIDOBANIS
uHpopManuy, PYKTYpHP
uHpopMauu
CTPYKTYPHUPOBATh




HOJTy9aeMyIo
UH(OpMALHIO,
oopMIIATE pe3ynbTaThI
MIOUCKA

OLICHUBATH [IPAKTUYECKYIO
3HAYMMOCTb PE3YJIbTATOB
IIOUCKA

dbopmat opopmieHuUs
pe3yJIbTaTOB MOMCKA
nHpopmauu

HNPUMEHSATH CPEACTBA
UH(POPMALIMOHHBIX
TEXHOJIOTUH JUISl peIICHHS
npodecCHOHATBHBIX 3a1a4

COBPEMEHHBIE CPENICTBA U
yCTpOMCTBA
uHpOpMaTH3aLNH,
MOPSAIOK X IPUMEHEHUS
u

HCIIOJb30BaTh
COBPEMEHHOE
IPOrPaMMHOE
o0ecrieueHue B
podhecCHOHATILHOM
eI TENLHOCTH

IIPOrPaMMHOE
o0ecIrieueHue B
podhecCHOHATBLHOM
JACATCIIbBHOCTH, B TOM
quciie U(pPOBbIC
CpeICcTBa

UCIIOJIB30BaTh Pa3IMYHBIC
U(POBBIE CPEACTBA JISI
peuieHHs
npohecCHOHATIBHBIX 3aau

IIK 2.2.

OTpeensiTh 00bEMBI
3eMJISIHBIX paloT,
MOTPEeOHOCTH
CTPOMTENHCTBA B
MaTepuanax AJisg BEpXHEro
CTPOCHUS TYTH, MallINHAX,
MeXaHu3Max, pabouei
CUJIE U1 ITPOU3BOJICTBA
BCEX BUJIOB MYTEBBIX
pabot

Ha3HAYEHHUE U YCTPOMCTBO
MAIIMH U CPEJICTB MaJIOi
MeXaHHU3aIu

pa3paboTKu
TEXHOJIOTUIECKHIX
MPOIIECCOB TEKYILETO
COJIep)KaHUs, PEMOHTHBIX
U CTPOUTENBHBIX paboT

OTpeaensTh 00bEMBI
3eMJISIHBIX paloT,
noTpeOHOCTH
CTPOWTENHCTBA B
MaTepHaiax Jjs BEpXHEro
CTPOCHUS TTYTH, MaIlINHAX,
MeXaHu3Max, pabouei
CHUIE JIJIs IPOM3BOICTBA
BCEX BUJIOB IYTEBBIX
pabot

OpraHu3aIio ’
TEXHOJIOTHIO paboT 1o
TEXHUYECKOMY
00CITy’)KUBaHUIO ITYTH,
TEXHOJIOTUIECKHE
IpoIecChl PEMOHTA,
CTPOHTENBCTBA
PEKOHCTPYKIMH TTYTH

OCHOBBI JKCILTyaTaluH,
METOABI TEXHUYECKOM
IUArHOCTUKA U
o0ecrieueHns HaJeKHOCTH
paboThI
KEJIE3HOTOPOKHOTO MYyTH

JIP 10 3abotsamuiicss O 3aluTe OKpYXKalolleW cpeabl, COOCTBEHHOW M YYXOU

0€30MacHOCTH, B TOM YHucCJIe HU(POBOM.




JIP 13 T'oroBHOCTH O0Yy4Yaromierocsi COOTBETCTBOBATH OXUAAHUAM pPabOTOAATENCH:
OTBETCTBEHHBII COTPYAHUK, TUCUUITTMHUPOBAHHBINA, TPYIOIIOOMBBIN, HAllEJICHHBIA Ha
JOCTH)KEHHUE TOCTaBIEHHBIX 3a1a4, A((PEKTUBHO B3aUMOJECUCTBYIOIIMI C YJEHAMHU
KOMAaH/Ibl, COTPYIHUYAOIINI C IPYTUMU JIOJIbMU, IPOECKTHO MBICIISIIIIHIA.

JIP 27 TlposiBastomuii CHOCOOHOCTH K HENPEpPhIBHOMY Pa3BUTHIO B 00JacTH
po(ecCHOHaNbHBIX KOMITIETEHIIMN U MEKIUCIUTITMHAPHBIX 3HAHUH.

JIP 30 OcyuiecTBasIOMNNA MOUCK U MCIOJIb30BaHHE MH(OpMANUU, HEOOXOAUMON Jis
3¢ (PEKTUBHOTO BBIMOTHEHUS PA3IUYHBIX 3a7a4, TPOo(hEeCCHOHATHPHOTO U JTMYHOCTHOTO
pa3BUTHS.



3. OueHka ocBOeHHS Y4eOHOH ANUCUMIIMHBI:

3.1. ®opmbl U METOBI KOHTPOJISL.

[IpeameTOoM OLIEHKM CIy>)KaT yMeHus M 3HaHus, npeaycmorpeHHele PI'OC mo

mucuumuHe OI1.03TexHuueckass MEXaHUKa, HapaBjIeHHbIE HA (P OPMUPOBAHUE OOIIUX
U NpOPECCUOHANBHBIX KOMIIETEHIUH, a TaK)K€ JMYHOCTHBIX DPE3YyJbTaTOB B paMKax
IPOrpaMMbl BOCIIUTAHHUS.
KoHTpob ¥ oneHka pe3yiabTaTOB OCBOCHUSI YUEOHOW NHUCLMILIMHBI OCYLIECTBISETCS
mpenojaBaTesieM B MpOIEcce MPOBEACHHS MPAKTHUYECKUX W JIAOOPATOPHBIX 3aHATHMA,
KOHTPOJIbHBIX PabOT, a TakXe BBIMOJHEHUS OO0yYaIOUUMHUCITECTOBBIX W JOMAIIHUX
3amaHuil. [IpoMeXyTOUYHBIN KOHTPOJb MPOBOIUTCS B (OpPME KOHTPOJBHBIX paboOT U
UTOrOBOI'O OIpOCA: BBINOJHEHBl M 3auTEHbl BCE JIADOpaTOpHBIE M IMPAKTHYECKHE
paboThI; BBHIIIOJIHEHBI Ha TOJOKUTEIBbHYIO OLIEHKY KOHTPOJIbHBIE paboThl. MTOroBbIit
KOHTPOJIb B popMe 3aueTa ¢ oueHKOoH. CTyIeHT NOMyIIEH 0 3a4eTa, €CJIU BBIIOJIHEHBI
Y 3a4TEHBI JJAOOPATOPHBIE U MPAKTUYECKUE PaOOTHI



KOHTpOJIL H OLICHKA 0CBOCHUA y‘l€6HOﬁ ANCIHUIIJIMHBI 110 TEMaM (pa3z[e.uaM)

(I)OpMBI U METOAbI KOHTPOJISA

Texymmii KOHTPOJIb

Py0e:xHblIii KOHTPOJIb

IIpomeskyTOoUuHast aTTecTaUMS

Jaement VI DopMbI IIpoBepsiembie OKLIIK, DopMbl IIpoBepsiemble dopma [Iposepsiembie OKLIIK,
KOHTPOJIA Y, 3,JIP KOHTPOJISA OKL,IIK, VY, 3,JIP KOHTPOJIA Y, 3,J1P
Pasnen 1. OcHoBbI a3 ¥1,31,32, 33, OK 1, OK 2,
TeopeTu4ecKoi JIP10, JIP13, JIP27, JIP30
MeXaHUKH
Tema 1.1. CraTuka. YO, T 31,0K 1, OK 2, JIP10, KP Ne 1 31, OK 1, OK 2, JIP10,
OcCHOBHBIE TOHATHSA JIP13, JIP27, JIP30 JIP13, JIP27, JIP30
H AKCHOMBI CTATHKH
Tema 1.2. Ilnockasn YO, IIPNe 1, | 31, 0K 1, OK 2, JIP10,
cucTeMa CuJl. TTPNe2, JP13, JIP27, JIP30
ITPNe3, ITPNe4
T, KPNel
Tema 1.3. CraTuka CP 31, OK 1, OK 2, JIP10,
COOPYKEHHIA. JIP13, JIP27, JIP30
Tema 1.4. Cp 310K 1, OK 2, JIP10, JIP13,
IIpocTrpancTBeHHAst JIP27, JIP30
CHCTEMA CHJI.
Tema 1.5. YO, IIPNe5, T | 31, OK 1, OK 2, JIP10,
Kunemaruka. JIP13, JIP27, JIP30
Tema 1.6. YO, IIPNe6, T | 31, OK 1, OK 2, JIP10,
Junamuka. JIP13, JIP27, JIP30
Pazgen 2. a3 ¥1,31,32,33, 0K 1, OK 2,
ConporuBienue JP10, JIP13, JIP27, JIP30
MATEePHAJIOB.
Tema 2.1. YO, T Y1, 32, OK 1, OK 2, JIP10,
ConpoTuBjeHnue JIP13, JIP27, JIP30
MaTepHuajoB,
OCHOBHBIE
MOJ10KEHHSI.
Tema 2.2. YO,JIPNe 1, T | V1,32, OK 2, OK 4, OK 5,

Pacrsikenue n
cxKaTue.

OK 6, OK 8, IIK 2.1, JIP10,
JIP13, JIP27, JIP30




Tema 2.3. Cpe3 u YO, JIPNe2, T, | V1,32, OK 1, OK 2, JIP10,
cMsTHE. CP JIP13, JIP27, JIP30
Tema 2.4. CaBur u YO, JIPNe3, T
KpYYeHue.
Tema 2.5. U3ruo. YO, JIPNe4, T | ¥1,32,0K 1, OK 2, JIP10,
JIP13, JIP27, JIP30
Pasnen 3. leraaun 3 ¥1,31,32,33, OK 1, OK 2,
MeXaHH3MOB H JIP10, JIP13, JIP27, JIP30
MAIIMH.
Tema 3.1. OcHOBHEBIE YO, T, CP 33, 0K 1, OK 2, JIP10,
NOHATHSA U JP13, JIP27, JIP30
ompeeaeHusl.
CoeauHeHHus
nerajied MalIuH.
Tema 3.2. YO, JIPNe 5, | 33, 0K 1, OK 2, JIP10,
MexaHHYECKHE JPNe 6, T, CP | JIP13, JIP27, JIP30

nepegayu. Jleranu u
c0OpoYHbIe eIMHUIBI
nepenavy.




Koangukarop oueHOYHBIX CPeCTB

O YHKIUOHAIBHBIN

IIPU3HAK

OLICHOYHOT'O
cpeAcTBa (TUIT KOHTPOJILHOTO 3aaHusl)

Koa ouenounoro cpencraa

Y CTHBIN OITpocC YO
[Tpaktruueckas pabora Ne n ITP Ne n
TectupoBaHue T
Kontponbnas pabora Ne n KP Non
3amaHus A5 CaMOCTOSITENTbHOM PaboThI CP

- pedepar;

- TOKJIas;

- cooOl11IeHHE;

- OCCE.

PasHoypoBHEBBIC 3aJ1auu u 3anmanus | P33
(pacuétHble, rpaduyecKue)

Pabouas terpans PT
IIpoekr IT
JlemoBas urpa AN
Keric-3amaua K3
3auét 3
JHubdepennmpoBaHHbIii 3a4€T 3
DK3aMeH C)




Banannﬂ AJI OICHKHU OCBOCHUSA JUCHUIIJINHBI

KoMIuiekT 3aaHui
JJISI KOHTPOJIbHOU padoTnl Nel
M0 AMCUUIIMHE

OIl. 03. Texnuueckana mexanuka
OCHOBHOH Npo(deccuoHATBHOU 00PA30BATEIbHOM IPOTrPAMMBbI
no cuneuuaabHocTu 23.02.08 Cmpoumenscmeo sicene3nvix oopoe,
nymo U nymeeoe X03aiucmeo
(ba3oBasi moAroToBKa cpeaHero npogeccCuHOHAILHOI0
o0pa3oBaHuA)



KontpoabHas padora Nel nmo teme «Ilinockasi cucrema cui».

Bapuanr 1.

1. Onpenenuts peaxiuu onop 6anku AB.

F=40xu
M=35kH*m g=10xH/m
—
v v v v Ly I
A & L B
777 ¥
Imdm

2. OnpenenuTh peakiiuu )KEeCTKON 3a/ICNIKH.

F=50xH M= 40 kH*m
q=20 xkH/m —

Yy V V vV V A

MANARNANAN
€

1M 1M 3M

A
A\ 4
A
\4
A

A 4

3. Onpenenuth ycunus B crepxHsiax AB u CB.

A A
A
60
A
B 7
A
F=1/

AN NANANAN



KontpoJsabnas padora Nel no teme «Iliockasi cucrema cuiny.

Bapuanr 2.
1. Onpenenuth peakiuu onop 6anku AB.

F=30xH M=40xH*m
q =20 kH/m —

ys B

oz
SN -«—

3MmIl M2 M

7y

:
4
v

2. OnpenenuTh peakify KeCTKON 3a/1eTKH.

F=10xH M= 60 xkH*m
q= 10)/<‘I/M

ANAANAN

A
A 4
A
A 4

3. Onpenenuts ycunus B crepxHsiax AC u BC.

60




KonrpoabHas padora Nel nmo teme «Ilnockasi cucrema cui».

Bapuanr 3.

1. Onpenenuts peaxiuu onop 6anku AB.

F=10 xH M= 30 kH*m

g =20 xH/m >
AZS ty i B
A7 - Zd

1 M3 Ml M

\ 4
A
v

2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.

F=20xH M= 40 kH*m
q= 20/1/({/M

VVYVVVVVYYVYYVYYVY

ANANAN

3M 2M

A

A 4

3. Onpenenuts ycunus B crepxHsiax AC u BC.

A

45

45

NAAU NN N NNV

1000 [




KonrpoabHas padora Nel nmo teme «Ilnockasi cucrema cui».

Bapuanr 4.

1. Onpenenuts peaxiuu onop 6anku AB.

F=15xH
q=10 xH/m

A
I M2 M2 M

M= 25kH*m
<—
A Ty
A > <

2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.

Fi=20kH M=40 xH*m

—

F=16 xH

1M

NNANANN

A 4

A

A
\ 4
A

3. Onpenenuts ycunus B crepxHsiax AC u BC.

60

F1:3,5 kH

C\
A4

BN F=2,5kH



KonrpoabHas padora Nel nmo teme «Ilnockasi cucrema cui».

Bapuanr 5.
1. Onpenenuts peaxiuu onop 6anku AB.

M= 23 kH*m F= 14xH
q=12 kH_

AMTTIITIITTV B

Ve

|, 77

1 M4 M2 M

A
A

2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.

Fi1=20xH F=16 kH M= 40 kH*m

—
e
3 |~
na -

—
’ 2 M J 3M | 2M R

3. Onpenenuts ycunus B crepxHsiax AC u BC.

F1: 7 xH

30

F=9 xH




Kpurepuu onenku:

—  «5» (OTJIIMYHO) - €ClI CTYAEHT B MOJIHOM O00BEME BBITTOJIHUII BCE 3a/1aHMsI, TPOSIBUB
CaMOCTOSITENIbHOCTh ¥ 3HaHUS MEKIIPEIMETHOTO XapakTepa.

—  «4» (XOpoI0) - eci| CTYASHT BBIMOIHWI /5 % 3amaHuii, ¥ B HUX COACpIKATCS
HEJ0YeThl WU OfHa He rpybas ommuOKa; MpH OTBETE Ha MOCTaBICHHBIC BOMPOCHI MMEI
HE3HAYUTEIbHBIC 3aMEYaHMs U MOMPABKU CO CTOPOHBI MPENOaaBaTENs.

—  «3» (YIOBIETBOPUTEIILHO) - €CIIU CTYJICHT BBITIOJIHWII 33a/1aHus Oosiee yeM Ha 50 % u
paboTa coAep UT HEJOUEThI WK JIBE-TPU HErpyOble OMIMOKH WM JIBE TpyObIe OIIHOKH;
—  «2» (HEyJOBJIETBOPUTENBHHO) - €CIIM CTYJICHT BBIMOJHUI padoTy MeHee yeM Ha 50
% unu paboTa coAepKUT 0oJiee IBYX IpyObIX OMIMOOK WIIM HE MIPUCTYIUI K BBIMIOTHEHUIO
paboTHI.



IIpakTHyeckas padora Ne 1
Tema: OnpenesieHne paBHOACHCTBYIOUIEH IVIOCKON CUCTEMbI CXOASIIIIMXCH CHJL.
eab padorbl: HayuuThest onpeaeasiTb PABHOACHCTBYIOLIYIO IJIOCKOM
CHCTEMBbICXOIAIIMXCSH CHJT

PacueTnnie dhopmynbl
Pasnodeticmsyrowas cucmembvl cua

Fy=[FE +F%; Fg,= ;ka; Fyy = ngy,

roe Fyy, Fyy — Opoeknun paBHOAEHCTBYIOLIEN Ha OCH KOOPIHHAT;
Fizy Fiy — IPOEKIIMM BEKTOPOB-CHJI CHCTEMBI Ha OCH KOODIOVHAT.

rIe oy, — yron pasnomeiicTByioiueit ¢ ockio Oz.
Ycaoeue pagrogecug

n
EFkx':O;
0
S Fiyy = 0.
0

Ecmu nnockas cucteMa CXOOSIINAXCS CUIT HAXOOUTCS B PABHOBECHUM, MHO-
FOYTOJILHUK CUJI IIOJDKEH OBITH 3aMKHYT.

IIpumep 1. OnpenesieHne paBHONEMCTBYIOLLEH CUCTEMbI CHJI

Onpenennth PaBHONEMCTBYIOLIYIO IIJIOCKONH CHCTEMBI CXOHSILMXCS
CUJT aHAJIMTHYECKHM U reomerpuyeckuM crmocobamn (puc. I11.1). Haro:
F1 = 1OKH; F2 = 15KH; F3 = 12KH; F4 = 8KH; F5 - SKH;

a1 = 30°%; as = 60°; az = 120°%;, ag = 180°; a5z = 300°.
Pewenue

1. OnpenenuTs pPaBHONEHCTBYIOIIYIO AHAJUTUYECKUM CIOCOGOM
(puc. I11.1a).

( Flz=10-cos 30°=8,66 xH;
Fy,=15-c0860°=7,5xH; i '

< F3m=“12'COSGOO=-—6KH; \ FZ‘”_ZFkxa

Fy.=—-8xH,; Fx;=6,16 xH.

| F5;=8-cos60°=4xH; j




( F1y=10-cos 60° =5 xH; )
Foy=15-cos 30° =12,99xH;
—19. o_ - Fry=3_ Fiy;
¢ giy:(lf cos30°=10,4xH; Fiy—21,49 xH.
y =Y

F5y=—8-c0s30°=—6,9xH; )

\

Fy=\/F}, +F%,; Fr= \/6,162 + 21,49% = 22,36 xH;

Xz 6a16
——— = — == 0,2755; = 740-
FE COS 3y 22,36 . 18550
2. OnpeneJme paBHO,HefICTByK)IIIYIO rpadonqecxnm CII0cOb0M.

COS ayy =

F,

6)

Puc. 111.1

C nomoisio TpancrnopTupa B Mmacmrabe 2MMm = 1 kH crpoum mmoro-
yroneruk cun {puc. I11.16). Usmepenuem onpenmenseM MONyJib PaBHO-
flekcTRYIONIEN CUITE M YTOJI HAKJIOHA ee K ocn Ox.

PesyneTaTh pacyeToB He OOJXKHHEI OTIAMYATHCL Gonee yeM Ha 5 %:

FE“““FE’P-mo%gs%. ‘
FEau



PacuyeTHO-rpadpuueckas pabora 1

Onpedeaenue pasnodeticmsyroujeli NaocKotl cucmembl Cro-
OHUUTCH CUA GHAAUTNUNECKUM U 2E0MEMPUNECKUM cnocobamu

3ananue. Ucnonniys cxemy puc. I[Il.la, onpenenures paBHONEN-
CTBYIOILLYIO CUCTEMBI CUJI.

Bapuaunr

[Mapamerp

5

F, xH 12 8 20 3 6
F5, xH 8 12
Fs3, xH 6 2 10 | 12 | 15
F4, xH 4 10 [ 15 | 15
Fs, xH 10 6 10 9 18
oy, rpan | 30 0 0 15 0
az, rpan | 45 | 45 160 |45 | 15
a3, rpan 0 7 | 75 60 | 4
ag, rpax | 60 | 30 150 {120 |150
as, rpaag | 300 {270 |210 270 |300

[y ]
[=>]
p—
o

[

[Ipu 3amuTe pabOThl OTBETUTH HA BOIPOCHI TECTOBOIO 3a/1aHHUS.



Bomapochst OTerETB:HI K o x
1. OnpenenurTk NPoEeKUIMN paBHOOEeHCTBY OIS Ha Ry = 4,99xH 1
ock Ox npu F = 10xkH; F> = 20xH; F3 = 30xH.
R, = 7,89xH 2
y F2
45"
R R. = —3,18xH 3
o 30
30° x
F3 R; = 6,55 xH 4
2. OnpenenuTs BEINMYUNHY PaABHONEHCTBYIOLUEH CHJIbLI 23,66 kH 1
IO ee U3BECTHRIM npoekumsam: £, = 15 xH;
R, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
3. Kak HanpasJleH BEKTOP pPaBHOOEMCTBYIOLLIE Y r
CHCTEeMEI CHJI, ECJZIM M3BECTHO, 4T0o Ry = —4 xkH; i 1
R, = 12xH?
o x
¥y
;'L :
Fol x
y
o
_x 3
R
pd
ON X 4
R
4. I'py3 HaxoouTCsi B paBHOBECUM. 1
Yka3aTh, KaKoOil M3 TPeyroJbHMKOB . R, -
nnsa mapHupa B nmocTrpoeH BepHO. R, 2 2
R R,
Rz :
3
1 R
V3 Fl‘\
R;
F 4
T
5. 'py3 F HaxonuTcsa B paBHOBECHN. ST Fxe = R3 — Ry cos 30° =0
0
YkazarTh, Kakasd cucreMa ypaBHEHUIA 1
”
PaBHOBECHUsI IJIsl TOYKM B BepHa. > Fky = R2 — Ry cos 60° =0
9]
"
S° Fiw = R3 — Ry cos 60° = 0
- 9]
el
— 2
o n
— ST Fky = R2 — Ry cos 30° =0
-] 0
—
1
1 k)
e —_ 3 S
E ; Fre = R3a Ry cos 30°+ 3
_ + R3cos90° = 0
e T °
— ZFku=—R2+R1COSGO =0
—1 0
P
-
2 BepHblit oTBeT 4
He NpuBeneH




Jlurepartypa.

1. Texunueckas mexanuka: yueonuk / JI. H. 'ymumoBa, FO. A. Enudannes, 3. 4. XKusaro,
A. B. Makapos; non peaaxuueit 2. S. XKuparo. — Canxr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — TekcT: 2JIEKTpOHHBIN // JlaHb: 3JIEKTPOHHO-
oubaroreuynas cucrema. — https://reader.lanbook.com/book/277055#19

2. Texunueckas Mmexanuka.yueonuk / Cepoun E.IT. — Mocksa : KnoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

JlonoTHUTE IbHbIE HCTOYHUKH:
1. AM. JIykbsinoB, M.A. JlykpsHoB. Texunueckast mexanuka. ®I'bOY «YuebHo-

METOIMYECKUI LIEHTP MO0 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcropTey, 2014 r.


https://book.ru/book/931903

[TpakTuueckas padora Ne 2
Tema: OnpenesieHne peakuuii IMAPHUPHO-CTEPKHEBOH CUCTEMBI.
Heab padorbi: HayuuThest onpeaeasiTb peakiui NIAPHUPHO-CTEPKHEBOH CHCTEMBI

IIpumep BbINOJIHEHUSA:

['py3n nonBemieHHI Ha CTEPXHAX M KAHATAX U HAXOMATCA B PaBHO-
Becun. Onpenenurh peaxuuu crepxHeir AB u CB (puc. I11.2).

A ¥y
2
g R
-~ Rl O 2
p < x
g 301 45°
-~ F].
F>=20kH
b,
% Puc. IT1.2 )
Pewenue

1. Onpenensem BeposTHble Hamnpabienus peakuuit (puc. I11.2a).
Muricnenno ybupaem crepxens A B, npn atom ctepxens C' B onyckaercs,
CIIENOBATENILHO, TOYKa B OTOONBHraeTcs OT CTEHHI: Ha3HaueHUEe CTEePXKHA
AB — Tanyrtb TOuKy B Kk cTeRe.

Ecnu y6pate crepxens CB, Touka B onycTuTcs, CleNOBATENBHO,
crepxens C'B nonnepxuBaeT TOUKy B CHM3y — peakunus HanpaBi€eHa
BBEpX.

2. OcsoboxnaeM Touky B ot cBs3u (puc. I11.26).

3. Bribepem manpasneHue oceil koopauHaT, ock Ox coBmauaer C
peakuuenn R;.

4. 3anuiueM ypaBHEHNsA PaBHOBeCHS TOYKU B:

mn
Y Frz = —R; + Ry c0s60° + F3 cos45° = 0;
0

n
Y Fiy = Rz c0s30° — F| — F5cos45° = 0.
0



5. I3 BTOpOro ypaBHeHNs MOJIYYaeM:

F, 4+ F;cos 45° 10+20-0,7
= . R2 =

R cos30° ~ 0,866

= 27,87 xH.

W3 nepBoro ypaBHeHUS NOJIYYaEM:
R1 = Rycos60° + Frcos45°; R; = 28,07xH.

Brion: crepxenr AB pacramyTt cuimoit 28,07 xH, crepxenr CB
cxatT cuiont 27,87 xH.

IIpuMmedganue Ecmm npu pelieHNN peakuns CBA3M OKaxXeTCs
OTPUIATEBHOM, 3HAYNT, BEKTOP CUJIEI HAIIPABJIEH B IIPOTHUBOIOJIOXKHYIO
CTOpPOHY.

B nannOM ciiy4yae peakunuy HaIlpaBlleHbl BEPHO.

3ananme.
OnpenenuTs CUibl, HArpy>Karolne CTEPKHA KPOHIITEeWHA. KpOHIITENH yiepKUBaeT B

paBHOBecuu rpy3bl F1 1 Fo unu rpy3 F1 1 pacTaHyTyr0 IpyXuHy, CHIa yIPYyrOCTH
KoTOpo# F». Becom yacteld KOHCTPYKIIMU, a TAKXKE TPEHUEM Ha OJIOKE NMpeHeOpeyb.

No F1 F> No F1 F>
BapHaHTa BapUaHTa
xkH xkH

1 15 5 6 11 5
2 5 9 7 3 7
3 11 7 8 15 3
4 13 7 9 3 9
5 7 3 10 3 9







Bonpocsl OrTBeTnl |[Kon

1. OnpenenuTs NpoeKUuK paBHONENCTBYIOLIER Ha R: =4,99xH 1
ocek Oz npu F1 = 10kH; F; = 20kH; F3 = 30xH.

R: =7,89xH 2

R, =-3,18xH 3

R; = 6,55kH 4

2. OnpenenuTh BeIMYMHY PaBHOAEHUCTBYIOLLEH CHIILI 23,66 kH 1
10 ee U3BeCTHRIM npoekumuam: R, = 15kH;
R, = 8,66 xH. 17,32xH 2
9,50xH 3
8,50 xH 4
3. Kak Hanpag/ieH BeKTOp paBHONENCTBYIOLIER YI R
CHCTEMBI CHJI, €C/IM M3BECTHO, uTOo Ry = —4 kH; 1
R, = 12kH? VY
0 X
y
R 2
9] b o
Y
O
—% 3
R
Y

O\ * 4
R
Jlureparypa:

1. Texunueckas mexanuka: yueonuk / JI. H. l'ynumoBa, FO. A. Enudannes, 3. 4. XKusaro,
A. B. Makapos; non peaakuueit 9. S. XKuparo. — Canxr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — Tekct: dJeKTpOHHBIN // JlaHb: 3JIEKTpOHHO-
oubnuoteunas cuctema. — https://reader.lanbook.com/book/277055#19

2. Texunueckas mexanuka.ydeonnk / Cepoun E.IT. — Mocksa : KaoPyc, 2023. — 399 c.
— (CII0O). :https://book.ru/book/931903

3.2.2 JIonoJIHUTEJIbHbI€ HCTOYHUKH:

1. AM. JIykbsinoB, M.A. JlykbsinoB. Texunueckas mexanuka. ®I'bOY «YuebHo-
METOJIMYECKUH LIEHTP MO 00pa30BaHMIO Ha KEJIE3HOJOPOKHOM TpaHcHopTe», 2014 .



https://book.ru/book/931903

IIpakTnyeckas padora Ne 3
Tema: OnpenesieHne peakuuid B 0opax 0aJ04YHbIX CUCTEM.
Hean paborbi: HayunThes onpenesiTh peakuuu onop 0aJ04HbIX CHCTEM.

OcHoBHBIE GOPMYJIBI ¥ NPEAINOCLIJIKM pacdeTa

Budw onop 6asox u uz peaxyuu (puc. 112.1)

% F
a
@ ! ¢) m=Fa
M
a) 6)

Puc. I12.2

I'rasnbiti sexmop

Yeaosud pasnosecusd
n

n n
1. Y Fiz=0; > Fiy=0; zojm(Fk)A=0.
0 0
n
Iposepxa: » , m(Fy)p = 0.
n 0 n n
2. Y Fiz =0 %:m(Fk)A =0; %m(Fk)B = 0.
0

n
Iposepka: Y, Fr, = 0.
0



PacueTHo-rpadpuueckan pabora 1

Onpedeaenue peaxyuti 6 onopar 6aL0UHBLL cucmem nod
deticnsuem cocpedomouerHbiT Cul U Nap Cut

3ananme 1. OnpenenuTh BeINYUHBl peakInil B OIIOpE 3allieMJIEH-
Hoi1 6anku. [IpoBecTr IpoBepky NMpaBUIILHOCTH PeEILEHHU.

- m F F, m F, Fz _
2 r i i 60° 2
3 B .vC A f
g a_sle 3a 2a _E
3 < =
6)
F,
2
2 y C A %
g 2a 2a E
E E
2)
F. F
3 ? I m F, Fy m
3 60° > 60° > E
34 B C Cy B AE
g 2a 2a 2a 2a 2a a ;:
: <« d E
) ¢
Bapuant

ITapamerp

Fi,xH |10 |12 |14 |16 |18 | 20 {22 |24 | 26 |28
F,,xH |44 |48 (7,8 |84 (12 [12,8 [17 |18 |22,8 |24
m,xHM |14 |13 [12 {11 |10 | 9 8 | 7 6 5

a, M 0,2 /0,2 /0,3 |0,3 |0,4 |04 |0,5|0,5 0,6 |06




3anaune 2. OnpenennTh BeMNYMHBI peaklUWil B IIAPHUPHEIX OIO-
pax 6anku. [IpoBecTn npoBepKy NpaBUJILHOCTH DEIICHM.

m
F g q Fr X
A 60° B | 4 45° B
- e A -
a a 2a 5 e 2a a a
1 |
a) 6)
m
g & q =
A 600 B A \ B
i o A 30°
S 1 2a a e 2a F g g__":s’m
8) 2)
m m
) 4 F E g v
4 / 60 B | 4 60° | B
A oy | ol -
a a a a a a a a
1 7 1
9) e
Bapuant
ITapameTp
112345167819 ]10
F,xH |10 |20 |30 |40 |50 |60 |70 |80 [90 |100
g, kH/Mm | 2 |2 |2 |2 (2 |4 |4 |4 (4] 4
m,kH-M |15 |25 |35 [45 |55 |45 |35 |25 |15 | &
a, M 0,4 |04 |04 |0,4 |04 |06 |0,6 |0,6 |0,6 |0,6

HpH 3aimTe paﬁo'r OTBETUTH HA BOIIPOCHI KapPT C TeCTOBEIMH 3aJaHUAMM.



Bonpocsr

OrTBeTH

Kon

1. HaiiTu rnaBHEIN BEKTOP CHCTEMBI CWJI, €CIIN: 5xH 1
F 1= 2 KH,
Fy = 3xH, 11xH 2
F3 = 5kH, .
Fy = F5 = 8xH; 12xH 3
auameTp xoneca 0,8 M.
VF, 16 kH 4
2. HajinnrTe riaBHbLIL MOMEHT CHCTEMBI. 49,14 xH-Mm 1
HenTp npuBenenns Haxonurcs B Touke C.
52,32xH-Mm 2
15xH
(] 8 H -
sl 4, o . I KH | 54,14xH-u 3
c GV B
10xH 64,14xH-M 4
3. [IpusonuTcs ypaBHeHHe PABHOBECUs MJisS oHpene- F3 cos 60° 1
neHua peaknuu B onope A. Onpenenure, Kkaxoro
Yy/leHa YpaBHEHUsS He XBaTaer: F, cos 30° 2
Rya -8+ F,-6-m+F3:14+-.-=0.
— 3 o
A m B ARyB F55in 60 3
Ry, 60° Fs
. PELBY:
AR N
e Fy —~F,-2sin60° | 4
3m Im 2mM 2M




IIpononxenne
Bonpocn OreetTn |Kon
4. HaiiTn riiaBHBIA BEKTOpP CUCTEMbI CHII. 2xH 1
Y 120 ¢H Y. 4xH 2
= = m= KHM  g=2xH/M
F=10kH g=4xHM " ¢¢¢¢f1¢¢‘|,
1o¥ 3 3 e 6 xH 3
5m e 3m
’ 8 kH 4
5. OnpenenuTe anrebpandyecKyo CyMMY MOMEHTOB TxH-Mm 1
OTHOCHUTE/ILHO TOYKHN B.
25xH-M 2
y
g=4xH/M =50 xH-w\ B =20kH
yA o
\ o 60° 42 3kH-M 3
A B
F=10xH
# .
ImMm 1,5m ZM 68,3xH-M 4
I'l
Jlureparypa.

1. Texunyeckas mexanuka: yaeOnuk / JI. H. l'ynumosa, 0. A. Enudanues, 3. 5. XKusaro,
A. B. Makapos; non peaaxiueit J. . XKXusaro. — Canxkr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — Tekct: 0dJNeKTpOHHBIN // JlaHb: 3JIEKTpOHHO-
oubmuoTeunas cucrema. — https://reader.lanbook.com/book/277055#19

2. Texunueckas Mmexanuka.yueOHuk / Cepoun E.I1. — Mocksa : KnoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

JlonoJIHUTe IbHbIE HCTOYHUKHU:
1. AM. JIykbsinoB, M.A. JlykbsinoB. Texunueckas Mmexanuka. ®I'bOY «YuebHo-
METOAMYECKHUH IIEHTP 10 00pPa30BaHUIO HA KEJIEC3HOJOPOKHOM TpaHcmopTey, 2014 T.


https://book.ru/book/931903

IIpakTHyeckas padora Ne 4
Tema: OnpeaesieHne MOJI0KEHUSI HEHTPA THAKECTH COCTABHBIX CEYCHUM.
Heab padorel: HayuuThest onpeaesiTh MOJI0KEHHEe EHTPA TIKECTH CJI0KHBIX
reomerpuyeckux ¢uryp.

OcHoBHBIE DOPMYJIBI M PEATIOCHIIKM pacyeTa

Ienmpor mascecmu npocmetiwur cevenut (puc. I13.1)

¥,

h 7 A 7 2 ¢
03 b
a) 6) 6
Puc. IT13.1

I'eomempuueckue zapaxmepucmuxy CTAHOADTHEIX MPOKATHEIX
npoduiiest B Ipunoxenun 2.

Memodu pacuema:

1) MeTon cuMMeTpuH;

2) MeTon pa3feNnieHus Ha IPOCTHIE YACTH;

3) MeTON OTPUIATELHEIX TIOMIAIEH.

Koopdunampl yenmpoe masicecmu cAOHCHBIT U COCTNABHLIE CEweHuT:

> Ak ZOZ Aryr
— 0 — T ———
rc = A ) Yc A 3

roe Ay — mIowanu acTell CeueHus; Ty; yr — KoopaumHaThl LT wacreit

n
cedeHnusi; A — cyMmapHas IIIoLaIb cedenns, A = Y Ay.
0
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Bapuant
ITapametp

1 2 3 | 4 5 6 7| 8 9 |10
B, MM |100 |110 [120 |130 |140 [150 |[160 |170 |180 [190
b, MM 60 | 70 {80 |90 |100 |110 |120 {130 |140 |150
H,vMm |80 |90 [100 {110 |120 |130 |140 150 |160 |170
h, MM 50 | 60 {70 [80 |90 |100 |110 120 [130 |140
R,mMa |20 |25 |25 [30 |30 |40 {40 |50 |50 |60
3anauue 2. OnpenennTh KOOPANMHATHI IIEHTPA TAXKECTH COCTABHO-
ro ceuenus. CedeHMs COCTOAT U3 JIMCTOB C TOINEPEUYHHEIMM pasMepaMU

a X § u npokaTHex npoduneir no OCT 8239-89, I'OCT 8240-89 n

I'OCT 8509-86. ¥Yronok BEIGMpaeTCs HAWMEHBIIIEH TOIIIUHEL.
PasMmeps! crannapTaeix npoduseit B [Ipunoxenun 1.

o a —
| %
o l !
|_— v =
a) &
A o,
/[\ -;— T — 1
| “ —_—
| =
8) 2)
8 1
< | o ——->*<——5~ : o
!
| L
B ¢




Bapuant
[TapameTp

1 2 3 4 5 6 7 8 9 |10

Ne mBennepa | 18 [18a | 20 |20a | 22 [22a | 24 |24a | 27 | 30
Ne nyTaBpa | 18 [18a | 20 |20a | 22 |22a | 24 |24a | 27 | 30
Ne yronka 8 8 9 9 |10 |10 {11 |11 |125 | 14
a, MM 180 |200 [200 |220 |220 |240 {240 [260 | 270 {300

§, MM ) ) 5] 5) ) ) 6 6 6 6

IIpu 3ammTe paGoT OTBETUTH Ha BOIPOCHI TECTOBOI'O 33JaHUI.

Tema 1.6. CraTuka.
ILlenTp TaxxecTH Tela

Bonpocwu OrTBeTH Kon
E Gka:k z kak
1. BeibpaTe bopMysl s pacdeTa ro = SEm— Yo = S 1
paTe dopmy. p S G» Y S Ch
KOOPAMHAT LIEHTPA TAXKECTH Tella,
COCTABJICHHOIO U3 OOBLEeMHLIX YacTeil. Tc = 2 bk JYe = 2 Liyn 2
2. b P
Y Axxk 3 Axyk
Tc ; 3
> Ax > Ak
Vi
zo = )y kmk’ > Vi 4
S Vi S Vi
2. BuIYdCcauTh CTATHYECKUH MOMEHT 9.10% MM 1
JIAHHOI MIIOCcKOM GUIyphl OTHOCUTENBHO
ocu Orz. 27 - 10% mn3 2
@ o 36 - 10° mm? 3
o
60
3 I 42 - 103 mM® 4




ITpomomxeune

Bonpocsn OTBeTH Kon
3. OnpenennTh KOOPAMHATEI LIEHTPA TH- xTc = 15MM, yo = 30MMm 1
)kecTu GUryphl 2 oTHocuTeNnbHO oceil Ox
1 Oy; a = 80 MM; b = 90 MM; ¢ = 30 MM; ¢ = —40MM, yc = 35 MM 2
d=f =20MMm.
Yy

zc = 20 MM, yc = S50MM 3

-
-

A c X To = —25MM, yo = 30MM 4
2/

4. OnpenenuTh KOOPOUHATY Yc HEHTPa TH- 64 MM 1
xkecTH ¢urypst 1 (yronok 70x70x 5) orHo-
cnrenbsHo ocn Oz (durypa 2 — mBesuiep 83 MM 2
Ne 20). y
1 95 MM 3
+
TSI ITITIIISIIIN) 2
—
E 163,5 MM 4
[9] X
5. BeluncinTh KOOPOUMHATY Yc LEHTPa 19 MM 1
TSXKECTU COCTABHOTO CEYEHHUH.
¥ 21 MM 2
210
N
A
\ o 17 MM 3
10 \ o
N :
0 20 50 x 25 MM 4

1. Texunueckas mexanuka: yaeOnuk / JI. H. l'ynumosa, 0. A. Enudannes, 3. . XKusaro,
A. B. Makapos; non penaxiueit J. S. XKusaro. — Canxkr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — Tekct: »NeKTpOHHBIN // JlaHb: 3JIEKTPOHHO-
oubaroreuynas cucrema. — https://reader.lanbook.com/book/277055#19

2. Texunueckas Mmexanuka.yueOHuk / Cepoun E.I1. — Mocksa : KnoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

I[OHOJIHI/ITC.]ILHBIQ HCTOYHHUKMU:


https://book.ru/book/931903

1. AM. JIykbsinoB, M.A. JlykbsinoB. Texunueckas Mmexanuka. ®I'BOY «YuebHo-
METOANYECKHUI LIEHTP 110 0OPa30BaHUIO HA KEJIE3HOJOPOKHOM TpaHcnopTey», 2014 .

IIpakTueckasi padora Ne 5 (uacrtsp 1).
Tema: Onpenesenne napaMeTpoB MOCTYNATEILHOI0 IBUKEHUS TeJia.

Hean padorbi: HayunThCcsl pacCYUTHIBATH NAPaMeTPhI MOCTYNATEIbLHOI0BUKEHHUS
TeJa.

PacueTHbie $opMyJibl OJ1d OoNpeneleHUs
napaMeTpPOB MOCTYIIATEIBHOI'O ABMXKEHUA TeJIa

Bce Touku Tena IBMXKXYTCA OOANMHAKOBO.

3akoH paBHOMEpHOro asuwxenus: S = Sp + vt.

attz

2
3neck Sy — NyThb, NPONAEHHELIN OO HAYaJla OTCYETa, M;
vo — HadYaJIbHAad CKOPOCTH IBHXEHMs, M/C;

a; — TIOCTOSHHOE KAaCATeNbHOE YCKOpeHue, M/ c?
Ckopocts: v = §'; v = vo + at.

Yckoperne: a; = v'.

3akoH HepaBHOMepHoro asmxenus: S = f(t3).

KunemaTtuyeckne rpaduky NOCTYNaTENBHOIO IOBMXEHUA MPENCTa-
BJieHs! Ha puc. 114.1.

3akoH paBHOTMEpeMeHHOro nsuxkeHna: S = Sp + vot +

S v S va
at’
S =35 +v‘,t+~2L
S=§ +ot a, = const _—"
D= Uyt ast
v = const
S, So
(%)
0O tC O t,C
a) 6)
Puc. 114.1

PexomeHganmm Uil pelieHUsI PaCYeTHO — rpau4ecKkoi padoThI

1. IloncraBuB 3amanubie ko3ddUINEHTH B oblllee ypaBHEHUE OBHU-
JKEHMs, OIPENeINTh BUL JABUXKEHHUS.

2. Onpenenute ypaBHEHHE CKOPOCTH M yCKOPEHU I'py3a.



3ananmne 2. JIsmxenue rpysa A 3amaso ypaBHeHuEeM
y = at? + bt +c, roe [y] = M, [t] = c. OnpenenuTs CKOPOCTD M YCKOPEHME
rpy3a B MOMEHTHI BpeMeHH {1 U i3, & TaKKe CKOPOCThb U YCKOPEHME TOUKHU
B Ha o6one Gapabana neGenxu (puc. [14.4).

= BapuaHT
/ ><_ [IapameTp

"‘r’Am 1{213|4|5|6|7]|8]9]10
B\ a,m/c2 |2 |0 |3 ]0 |3 |3 ]|]2]0]|4]0
Y Thmfc |03 |4 |2]0] 4|03 ]a]2
Al v c, M 3|4 |05 2|04 |2]0]3
l” rn 10,2004 |06 |08 [0,5]04 |03 0,208 ]0,6
t1, ¢ 1 [2 (121212 ]1]2
Puc. I14.4 ts, C 3 (434 3}4 (3 ]a]3]4




IIpakTHyeckas padora Ne 5 (wacth 2)
Tema: Onpenenenne napaMeTpoB BpALATEIbHOI0 IBHKECHUS TeJa.
Heanb padorsi: Hayuuthes paccuuThIiBaTh NapaMeTpbl BpaliaTeIbHOI0
JABUKEHUS TeJia.

PacueTHnle popMyJILI AN onpeneieHus apaMeTpoB
BpAallaTEJIbHOIO ABUMXEHUA

Touxn Temna OBMAKYTCA IO OKPYXHOCTAM BOKPYT HENOXBUXKHON OCH
(ocm BpaleHns).

3akOH paBHOMEDHOIO BPAILLRTENLHOIO ABUXKEHUS: ¢ = g + wi.

3aKOH PaBHONEPEMEHHOIO BPAIATEILHOIO [IBUKEHUS:
et?

5

3akOH HEPABHOMEPHOIO BPAILATENLHOrO NBIKEHU: @ = f(t3).

3peck ¢ — yrod nmoBopoTa Tena 3a BpeMs t, pamn;

W — YTJIOBas CKOPOCTh, pam/c;

0 — YTOJI NIOBOPOTa, Ha KOTOPHIA pa3sBEpHYJIOCH TEJI0 N0 HaJasa
OTCYeTA,;

wp — HavaJlbHai yIJIOBas CKOPOCTh;

£ — yrioBOE ycKopenue, pan/c?;

YrioBas cKopocTh: w = ¢'; w = wy + &t;

Yrnosoe yckopenue: € = w'.

Kunemarnueckne rpadmki BpalllaTeNbHOrO IBMKEHNS IPEJICTABIIE-
HHI Ha puc. [14.2.

Y = o + wot +

¢,0,8 (P,(D,B
et?
O = Py + el +——2—-
W =0y + £t
W= const
Do £ = const
o ? o t
a) 6)
Puc. I14.2

Yucno o6opoToB BpaiueHus Tena: z = @/ (2x).
YrnoBas 4acToTa BpauleHus: n, o6/MuH.

2mn ™

“=7%60 ~ 30°



® [TapamMeTprl OBHXKEHMS TOYKM Bpallaio-

<1 merocs Tena (puc. 114.3):
K MA\ v — JmMHeHHasd CKOpOCTh TOYKM A:
v = wr, M/c;
ar a; — KacaTeJIbHOe YCKOpPEeHHe TOUkK A:
a; = er, M/c?;
a, — HOPMaJIbHOE yCKOpeHHe TOYku A:

Puc I14.3 an = w?r, m/c?.

PexoMennmanmum nJjia pemeHns 3amad
pacyeTHo-rpadhundeckon paboTnl

3ananue 1

1. OnpenenuTh BUIO OBMXKEHNS Ha KaXXIIOM y4YacTKe IO IIPUBENCHHO-
MY KMHEMaTU4YeCKOMY r'paduKy.

2. 3anucaTh 3aKOHEI JIBMXKEHMSA HIKMBA HA Ka)XXIoM ydacTke. [la-
paMeTphl OBMKEHHs B KOHIE KaXXJOIo Y4JacTKa SABJIAIOTCI HAYAIbHBIMH
rnapaMeTpaMi IBMXKEHUs Ha KaXXIOM IOCIIEoyIOUIEM.

3. OnpenennTs NOMHEIA YIOJI IOBOPOTA IIKWBA 33 BpEMSA BPAalllEHUS.
Wcnons3osaTs GopMyily muis nepexona OT YIVIOBOM YaCTOTH! BpallleHUsA
K YIJIOBOMY YCKOPEHMIO.

4. OnpenenuTs NOIHOE YUCIIO 0OOPOTOB IKUBA, UCTIONB3Y S hOpMyITy

¥
S on

5. Iloctpours rpadmkm YIVIOBHIX IepeMelLleHWA UM YIJIOBBIX
YCKOpEHHI.

6. OnpenenuTh HOpMaJIbHOE M KacaTeJbHOE YCKODEHMsS TOYKK Ha
obone IIKKMBa B YKa3aHHLIE MOMEHTH! BPEMEHM.

z



Pacuerno-rpadpuueckas pabora

3anaune 1. YacToTa BpallleHNs INKUBa OUAMETPOM d MEHSIeTCs CO-
ri1acHo rpaguky. OnpenenuTh NOTHOE YNCIO 00OPOTOB IIIKMBA 33 BpeMs
IBHXXEHUS U CPEIHIOI0 YIVIOBYIO CKOPOCTBh 3a 3TO Xe BpeMi. IlocTpouTts

rpaduK yriIOBBIX IIepEMELLEeHNI N YIJIOBRIX yCKopeHwiil mkusa. Omnpene-
JINTh YCKOPEHM TOo4WeK oboma Kojieca B MOMEHTHI BpeMeHM i) u ta.

n, 0‘3/:'““ n, o?/:um n, Dﬁcﬂm‘
1000 1000 1000
800 800} 800
600 600} 600
400 400 400
200 200 200
N S T TR < L S T N 4 0% 6 & 10 .2
a) 6) 6)
n, ol/mMun n, ob/Mnu n, 06/mMun
A A A
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200} 200
07 43) 6 8 10 % LA -40)8 g 10,0 % 2 4e)6 T
Bapunant
ITapameTp
213 516171189 |10
Hwamerp mkusa, M {0,2 (0,3 |04 |0,6 |0,5 0,8 |0,2 0,6 |]0,5 |0,8
t1, ¢ 2 |1 |2 1|2 {12 ]11}]2]1
ta, C 8 19 |8 19 |8 (6|9 |8 (9|6

[Ipu 3amure paboThl OTBETUTH HA BOMPOCHI TECTOBOTO 3aIaHMUS



Bonpocu OTBeTH Kon
1. Ilo 3anaHHOMY 3aKOHY BpallleHNS Bajia PasHoMmepHOe 1
p =0, 25t3 + 4t ompenenuTL BUM NBYIKEHUS
(¢ — B panmanax; t — B CEKyHJIaX). PaBrOyCcKopeHHOE 2
Paprosamennentoe 3
Ilepemennoe 4
2. 3akoH BpalllaTeJLHOI'o IBHXKEHMs KoJleca 6c 1
=4t — 0, 25t2. OnpenenuTsb BpeMs IO IOJIHOMX
OCTaHOBKH. 8c 2
10c 3
12¢ 4
3. Onpenenuthk Yucio oGOPOTOB IO MOITHONR ocTa- 0 1
HOBKHU KoJieca. I[BHXKeHMe OIUCaHO B Bompoce 2.
1,25 o6opoToB 2
2,55 oboporos 3
3,65 oSopoToB 4
4. Koneco BpalaeTcs ¢ yrioBoil CKOPOCTHIO 71,7m/ c? 1
52 pan/c. Panuyc xoneca 45 mm. Onpenenurs
IIOJIHOE yCKOpeHue To4eK Ha obone xoseca. 101,6 m/c? 2
121,7m/c? 3
173,7m/c? 4
5. HacToTa BpallleHus BaJjla MEHAETCS COrJIACHO 2530 pan 1
rpaduxy. OnpenenuTs [OIHOE YKUCIO 060pOTOB
3a BpeMs OBUXKEHUs. 3854 2
n, o6/mMHn 402,9 3
420 t——
|
] 2420 pan 4
0 i
5 60 he
Jlurepartypa.

1. Texunueckas mexanuka: yueonuk / JI. H. I'ynumoga, 0. A. Enudanues, 3. 4. XKusaro,
A. B. Makapos; noa penakuueit 3. 5. XKusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — Tekct: »NeKTpOHHBIN // JlaHb: 3JIEKTpOHHO-
oubaroreunas cucrema. — https://reader.lanbook.com/book/277055#19

2. Texunueckas mexanuka.yueOnuk / Cepoun E.I1. — Mocksa : KaoPyc, 2023. — 399 c.
— (CII0O). :https://book.ru/book/931903

JlonoiHUTEIbHbIE HCTOYHUKU:
1. AM. JIykbsinoB, M.A. JIykpsHoB. Texuuueckas mexanuka. ®I'bOY «YuebHo-
METOIUYECKHI IIEHTP MO 00pa30BaHUIO HA JKEJIE3HOAOPOXKHOM TpaHcnopTey», 2014 r.


https://book.ru/book/931903

IIpakTnyeckas padora Ne 6
Tema: Onpenenenue NOTPeOHOH MOIITHOCTH 3JIEKTPOABUIATEJIS.
Hean paborhi: HayunThesl pacCYUTHIBATH MOIHOCTD € Y4€TOM
NoTepb HA TPEHUE U CUJI MHEePIHMH.

PacueTnnie ¢popmynnl

Mowmnocmod npu nocmynamesdvrom d6UMNCEHUY
P = Fvcosa,

rne F' — nocrosunas cuna, H; v — ckopocTs aBmxenus, M/c; a — yroun
MEXy HaIllpaBJIEHUSIMU CHJIbl U IIepeMeLleHN.

Mowmocmb npu epaujenuu
P=Muw,
rne M — ppamarommit Moment, H-M; w — yrioBas ckopocTs, pan/c.
Koadpuyuenm noaeanozo deticmeug
PI'IOH

KIIO =
P. 3aTp

’

rae Phon — Mosne3Hast MOIIHOCTS, BT; Paarp — 3aTpayeHHasd MOIIHOCTE, Br.
Cuaa unepyuu
F“H = “ma,

rIe a — yckopeHue TOuku, M/c?; m — Mmacca, KT.

OcHnoenble Ypasrenud OURAMUKY

ITocTrynarensHoe nBrxenue TBepuoro Tena: F' = ma.

BpammarensHoe nemxkenune Tsepnoro tena: M, = Je,
roe M, — cyMMapHHII MOMEHT BHELIHMUX CUJI OTHOCUTEIHLHO OCH Bpalrie-
aust, H-M; J — MOMEHT MHepLMM OTHOCHTEJIBLHO OCH BDAILEHHUS, KI'-M?;
£ — YIJIOBOE ycKopeHue, pan/c?.

PexoOMeHIalluu MO BEIIOJHEHNIO 3aJaHUs.

1. Ucnonesya npunuun Hanambepa, onpeneiuTh HATAXKEHNE KAHATa
KaOuHEL I Ta Ha KaxmoM yuacTke nsrxenus (Jlexmua 14, npumep 3).

2. OnpepennTh MaKCHMMAaJbLHOE HATIXKEHHUE KaHATA.

3. I[To MaxCUMAJILHOMY HATSXKEHMIO KaHATa ONPENeINTh MAKCIMaJIb-
HYIO NOTPe6HYIO0 MOIIHOCTE 11 MOAbeMa rpys3a.

4. Tlo samanmmoit Besmmumue KIIIT mexaHusma onpeneimTb MaKCH-
MaJIbHYIO MOIHOCTB OBUTaTeJId.



PacueTHo-rpadmueckas pa6ora

3ananue 1. CkopocTs KabMHEL MudTa MACCOR 1 M3MEHIETCS CO-
rnacHo rpagukaM. OnpenesauTh BENMUYMHY HATIXKEHUS KaHATa, Ha KO-
TOPOM TonBeled JudT, NpU noabkeMe K onyckanuu. [lo MaxcumanbHOI
BEJIMUMHE HATAXKEHUA KaHaTa ONpene/NTh IOTPeCHYIO0 MOIIHOCTD 3JI€K-
TPOABUTATEIIA,

U M/ D paM/c VA M/C
5 5 5
4 \ 4 4
3 3 3
2 2 2
| 1 1
0 > 0 > 0 >
2 4 6 8 10 1% 2 4 6 8 10,4 2 4 6 8 10 ,%
a) 6) | 8) ’
v’\u/c -I}AM/c v’\u/c
5 st 5
4 4 4
3 3 3
2 2 2
1 1 1
0 > 0 > 0 >
2 4 6 8 10 1 2 4 6 8 10 1 2 4 6 8 10 Lo
2 ) o
BapuanT
[TapameTp

1 2 3 4 5 6 7 8 9 | 10
Macca m, xr |500 | 700 750 | 800 [600 | 800 |600 | 450 [900 | 850
KIII mexanuama| 0,8 10,75 | 0,8 |0,75 | 0,8 [0,75 {0,8 (0,75 | 0,8 |0,75

IIpu 3ammuTe padoThl OTBETUTH HA BONPOCHI TECTOBOI'0 3a1aHUS.



Temrr 1.14 n 1.15. IInamaMmuka. Pa6oTa ¥ MOILHOCTE.
O6ume TeopeMbl AUHAMUKN

Bonpocwm OreeTtn [Kon
1. Jlebenxoit nonanMaloT rpy3 Maccoit 300 kr 0,079 1
co ckopoctsio 0,5 M/c. MowmocTs aBuraTens
2 kBt. Onpenenurs obumit KIII mexanuima. 0,935 2
0,625 3
0,736 4
2. OnpenenuThs BENMYUHY TOPMO3HOM CYIIL, 5,2 H 1
ecqu 3a 4 C €ro CKOpoCTh yiasia ¢ 12 m/c
no 4 m/c. Cuna Tsxectn — 104 H. 159 H 2
10,6 H 3
212 H 4
3. YeMy paBHa pafoTa CuJI, IPUIIOXEHHEIX K 11,25 xITx 1
NPAMOJIMHEIHO OBMXKYUIEMYCS TeJly, €CJIN €ro
CKOPOCTB yBeMumiIachk ¢ 15 M/c¢ mo 25 m/c. 20 xIlx 2
Macca Tena 1000 kr.
75 xllx 3
112,5 xITx 4
4. CnnomHzoi OMHOPONHEIN UAMHAD Maccoit m | Tonbko ot r 1
BpallaeTca OTHOCUTEIBHO CBOEH IIPONOJILHOK
ocu. OT yero 3aBUCHUT 3HAUEHUE Ormur 2
MOMEHTAa MHEPUUM HUIHHApa?
Orlum 3
Orl,mur 4
5. Ilon mevicTBHMEM BpaIAIOIIErO0 MOMEHTA, 23,8 kxr - M2 1
M = 200 H - M xoneco Bpamaercs paBHOYCKO-
PEHHO U3 COCTOAHUSA IIOKOS 1 3a 4 C ero CKo- 48 xr - M2 2
pocthb mocturia 320 06/MuH.
OnpenenuTe MOMEHT MHEPUMM KOJIeca. 96 kr - M2 3
108 xr - m? 4

1. Texunueckas mexanuka: yueonuk / JI. H. I'ynumoBa, FO. A. Enudannes, 3. 4. XKusaro,
A. B. Makapos; non peaakuueit 9. A. XKuparo. — Canxr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — Tekct: »NeKTpOHHBIN // JlaHb: 3JIEKTpOHHO-
oubaroreunas cucrtema. — https://reader.lanbook.com/book/277055#19

2. Texunueckas mexanuka.ydeonnk / Cepoun E.IT. — Mocksa : KaoPyc, 2023. — 399 c.
— (CII0O). :https://book.ru/book/931903

l[OHOJIHI/ITeJ'lebIe HCTOYHHUKMH:


https://book.ru/book/931903

1. AM. JIykbsinoB, M.A. JlykbsinoB. Texunueckas mexanuka. ®I'bOY «YuebHo-
METOJIMYECKUH LIEHTpP MO 00pa30BaHUIO Ha KEJIE3HOJOPOKHOM TpaHcHopTe», 2014 .

JlabopaTopHnasi padora Nel

Tema: «Onpenenenue Moayisa ynpyrocta u kosgduuuenta [lyaccona»
Heap padoThl. DKCIEpUMEHTAIBHOE OlpeiereHne Moays ynpyroctuEn koagunuenta
ITyaccona pu cpaBHEeHHE UX ¢ TaOJIMYHBIMU 3HAYEHUSMHU.
Oo6opynoBanme: CTeH T yHUBEPCAIbHBIN TAOOPATOPHBIN MO COMPOTUBIICHUIO MaTEPUaAIOB
CM — 2: 1 — onopHBIE CTOWKH, 2 — KOPITYC, 3 — MOA3YH, 4 — MTypBa, 5 — Kopmyc, 6 —
MTUQTHI,
[ — BIIKH, 8 — CTEpPKEHb, 9 — MHAUKATOP AehOopMaIluu MPOPE3HON MPY>KUHBI,
10 — Ten3zopesuctopsl, 11 — pazpem A NOAKIIOYCHHS U3MepuTens nedopmanuu (puc. 2),
MUKPOKAJIbKYJISITOPBI.

Teopernveckue MoJI0KeHU.

Monyns ynpyroctu (E) xapakrepusyer KecTKOCTbh MaTepuasa, T.€. ClIOCOOHOCTh
COTIPOTHUBIIATHCSA AePOpMAaINH, ONPEAEIIAETCS OTHOIIEHHEM HOPMAIbHOTO HAPSKEHUS
OK COOTBETCTBYIOILIEMY OTHOCUTEIBLHOMY YIJIMHEHUIO € MPU PACTSHKEHUH MPSAMOTO
CTEpPKHS U BbIpaXkaeTcst (GOpMyJIOit:

E=ox/ex (1) wmE=F/(A*ex)=(k1*n)/(A*€x) (2)

I'ne F — ycunue, pactarusaroiiee crepxenb, H

€X - IpoJI0JIbHAS tepopmartus,

A — IJIOMIa/Ib MTOTIEPEYHOTO CCUCHHS CTEPIKHS, MM 2,

OX - HOpMaJbHOE HanpsokeHue, H/Mm2,

k1l — ko3¢ puLHEeHT TPONOPIIMOHATLHOCTH TOKa3aHUI HHIUKATOPA, OTPasKAIOIINI
(akTHUECKYIO XKeCTKOCTh npyxuHbl, K1=4,95 H/MKM,

N— nokazaHue UHANKaTopa aedopMaliii NpOpe3HOUN MPYKUHBI, MKM.

Koaddpunmentom Ilyaccona HazpiBaeTCs aOCOMIOTHOE 3HAYEHUE OTHOIICHUS TTOTIEPEYHOM
nedopmali K TpoJ0JIbHON IPU OJHOOCHOM HANpPsHKEHHOM COCTOSIHUM:

n=| €/&|(@3)
rae: €z- nmonepeyHas aegopmaiusi, €X - NpoAoJbHas Aehopmarus
Iopsinok BbINMOJIHEHUS PA0OTHI.
1) CoGepuTte HaTaAKy COTIACHO PHUC.2 U MPOU3BEIUTE MPEIBAPUTEIHLHOE HArPYyKEHUE
CTEpKHS JUIsl yCTpaHEHUs 3a30poB B mapHupax Harpyskoit 0,5 kH. CHuMuTe nokazaHus ¢

tabsio U3meputens Jdedopmarium 1uist Kaxka0ro TEH30PE3UCTOPA U 3aHECUTE UX B
Ta0IuIy:

F, xH 1 2 3 4
TEH30Pe3HCTOP | TEH30PE3UCTOP | TEH30PE3HCTOP | TEH30PE3UCTOP




X VA X
0,5 X11= Z21= Z31= X41=
1,5 X12= Z22= Z32= X42=
2,9 X13= Z23= Z33= X43=
3,5 X14= Z24= Z34= X44=

2) Harpyxaiite obpasen nmocienoBarensuo cwioit 1,5 kH, 2,5 xH , 3,5 xH,
KOHTPOJIMPYS 3HAUEHHUE CUJIbI 0 MOKAa3aHUSAM MHAMKATOpa eopManuy Npope3Hon
IpYy>KUHBI Ha cTOMKe. Ha kaxxnom ypoBHe cuiibl cHuMaiite nokazanus M/ muis kaxmoro
TEH30pE3UCTOPA.

3) IloacuuTaiite cpeaHo0 pasHocTh nokazanuii Tabno U (AnX, ANz) aus crynenu
narpysku AF= 1 kH. ITo hopmynam:

Anx1=((X12 - X11) + (X13 - X12) + (X14 - X13))/3
Anx2=((X42 — X41) + (X43 — X42) + (X44 — X43)) / 3

Anx = (Anx1 + Anx2) /2

Anz1=((Z22 — Z21) + (223 — Z22) + (224 — Z23)) / 3
Anz2=((Z32 - Z31) + (Z33 — Z32) + (Z34 - Z733)) / 3

Anz = (Anzl + Anz2) /2

4) OnpenenuTe MpUpAIICHUE MPOI0JILHON 1 noniepeuHoi neopmanvu Agx , A€z
COOTBETCTBYIOIIKE TpupanieHnto cuibl F=1kH mo ¢popmynam:
Aex = Kgx * nx, Agz = Kgz * nz,

4)

rae Kg- nena enqunuiisl quckpetHoctd U1 (Kgx = 0,00042 mm, Kgz = 0,0000731 mMm)
5) Beluucnure npoaoabHYI0 U NONEPEUHYI0 AeopManuio no Gopmysam:
ex=Aex/1, €z=Agz/q, (5)

rae £= 150 MM — qymHA pabodeli 4acTH CTEPIKHS;
a =30 MM — IHMpUHA CTEPKHS (ITONEPEUHBII pa3mep).

6) Berancnoure moayns ynpyroctu no ¢popmyiie (2). (F=3,5 kH, A=75mm? - momaab
MONIEPEYHOT O CEYECHUS CTEPIKHS)
7) Boeraucnure ko3 duruent [lyaccona o dhopmysne (3).
8) CpaBHHTE pe3ynbTaThl C TAOJIUYHBIMY TaHHBIMU. ClieaiiTe BBIBOJ O pe3yibTaTax
AKCIIEPUMEHTA.
[Ipumeuanue 1. Pe3ynbTaThl BBIYMCICHUHN HOKHBI OBITH B MPEAEIax :
n1s Matepuana ctanb 45: E=(1,9...2,1) * 10° MIla, g =0,25...0,3

KoHTpoJ/IbHBIE BONIPOCHI:



1.Yto xapakTepusyeT KO3PPUIUEHT nonepedHon aegopmaiuu (kodhuiueHT
ITyaccona)?

2.Chopmynupyiite 3akoH ['yka nmpu pacTsHKEHUHU U CHKATUH ?

3.Uto xapakTepu3yeT MOyJb yIpyroctu Marepuaia? KakoBa elMHUIIa U3MEPEHHUS
MOJIYJS YIIPYTOCTH?

4.3anuiute GopMyIIbl IS ONIpeiesieHHs] aDCOTIOTHOTO M OTHOCUTENBHOTO YIUTMHEHUM
opyca?

5.Uto xapaktepu3syeT npousBencHue A*E?

6.Kak onpenensiercss abCoMOTHOE YIIMHEHUE CTYIIEHYATOr0 Opyca, Harpy»K€HHOTO
HECKOJIbKUMHU CUjIaMu?

Jlurepartypa.
1. Texanueckas mexanuka: yaeonuk / JI. H. I'ynumosa, FO. A. Enudannes, 2. . XKXusaro,
A. B. Makapos; oz penakiueit 3. f. XKusaro. — Canxrt-Ilerepoypr: Jlansb, 2023. — 324
c. — ISBN 978-5-507-45644-4. — TexcT: »nekTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubnmoteunas cuctema. — https://reader.lanbook.com/book/277055#19
2. Texunueckas mexanuka.yueOnuk / Cepoun E.I1. — Mocksa : KuoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

JlonoiHMTEe IbHbIC HCTOYHUKH:
1. AM. JIykbsinoB, M.A. JIykpsHoB. Texunueckas mexanuka. ®I'bOY «YuebHo-
METOANYECKHUI LIEHTP M0 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcnopTey, 2014 r.

JlabopaTopHasi padora Ne2

Tema: «IIpoBeaeHue ucnpITaHu 0Opa3ia Ha Cpe3»

Hesapb padoThl. DKCIEPUMEHTAIIBHOE ONPEACICHUE MAKCUMAIIbHOW CUJIbI, IOCTUTHYTOU B
MOMEHT cpe3a cTepkHs. OnpeneneHne KacaTeIbHOIO HANPSHKEHUS.

Oo6opynoBanme: CTeH ] yHUBEPCATbHBIN JJa0OPATOPHBIN MO COMPOTUBIICHUIO MAaTEPHUATIOB
CM - 2: 1 — onopHas cToiika, 2 — KopIryc, 3 — kopiyc, 4 — oOpasert st UCIIBITaHUH, 5 —
BBICOKOTBEP/IbIE BTYJIKH, 6 — BUJIKH, 7 — MOJ3YH, 8§ — OCh POPE3HOM MPYKUHBIL, 9 —
wtudT, 10 — mrypsan, 11 — uaaukaTop negopmManuu Npope3Hon MpyKuHsbI (puc. 3),
MHKPOKAJIBbKYJITOPHI.

Teopernveckue MoJI0KeHU.

Cpe3om Ha3bIBaeTCs pa3pylleHUE MaTepralia CTEPKHS MO JEUCTBUEM CHJI,
MEePIECHIUKYJISIPHBIX TPOIOJIBLHON OCH CTEPkKHS (onepednsix cui). [Ipu 3ToM B ceueHun
cpe3a CTep KHsI BOSHUKAIOT KacaTebHbIC HAITPSHKEHUS, BEJIMUMHA KOTOPBIX OINpEIeIsIeTCs
o ¢opmyie:

tcp.= F /S(1)
F=Kkl1*n(2)

TJIe TCP.- KacaTelbHOE HAMIPSDKEHUE TIPH Cpe3e.

F — monepeyHas cuiia, qEHCTBYIOIIAs HA CTEPIKEHb.
S — mnontaak ceveHust, BOCIPUHUMAIONIAS ATY CHITY.
k1 — sxectkocTh npyxunbl (K1= 4950 H/mm).


https://book.ru/book/931903

Iopsinok BbINOTHEHUS] PA0OTHI.
1) CobGepute HaJIaIKy COTIACHO pHC. 3.
J11s BEIOTTHEHMS paOOThI MCIIONIB3YHTE MIIIMHAPUISCKUI CcTep keHb (00paserr) s

UCIIBITAaHUM Ha cpe3 (1mo3. 4 puc. 2).

2) Harpyskaiite CTepeHb MOMEPEUHOM CHUIION TTOCTENIEHHO JI0 TeX MOp, TIOKa He
TIPOU30MIET CPE3 CTePIKHSI.

3) 3adukcupyiiTe mokaszaHuss WHAUKATOpa nedopMaliu IPOPE3HOM MPYKUHBI B
MOMEHT cpe3a —.

4) Onpenenute cuity cpesa o popmyie (2).

5) Ompenenure KacareabHOE HanpspkeHue mo dhopmyse (1), roe

S = (nd*4)*i; (i — xoymyecTBO IUIOMIAACH Cpe3a).

KonTpobHbIE BONPOCHI:
1.Kakue BHyTpeHHUE CHIIOBBIE (haKTOPBI BOSHUKAIOT MPHU CABUTE M CMSITHH?
2.ChopmynupyiiTe 3aKOH MAPHOCTH KACATEIbHBIX HAMIPSKEHUM.
3.Kak o6o3Hauaercs nedopmarust mpu cipure?
4 .3anummuTe 3akoH ['yka npu ciBure.
5.3anummuTe yciaoBue MPOYHOCTHU NP CABUTE U CMATUH?
6.UeM oTiIMYaeTCs pacdyeT Ha MPOYHOCTh MIPU CABUTE OJHOCPE3HOM 3aKJIEIKH OT
JIBYXCpE3HOM?
7.3anummuTe popMyIty JUIsl pacyeTa Ha MPOYHOCTh CBAPHOTO COCTMHECHHUS?

Jlutrepartypa.

1. Texunueckas mexanuka: yueonuk / JI. H. 'ynumoBa, FO. A. Enudannes, 3. 4. XKusaro,
A. B. Makapos; oz penaxiueit 3. f. XXusaro. — Canxr-Ilerepoypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — TexcT: »nekTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubmuoTeunas cucrema. — https://reader.lanbook.com/book/277055#19
2. Texunueckas Mexanuka.yueonuk / Cepoun E.IT. — Mocksa : KauoPyc, 2023. — 399 c.
— (CII0O). :https://book.ru/book/931903

JlonoJiHUTE IbHbIE HCTOYHUKU:
1. AM. JIykbsinoB, M.A. JIykpsaHoB. Texuuueckas mexanuka. ®I'bOY «YuebHo-
METOJIUYECKHUH IIEHTP M0 00Pa30BaHUIO HA JKEJIE3HOAOPOKHOM TpaHcropTe», 2014 1.

JlaGoparopHasi pabora Ne3

Tema: «DxcriepuMeHTAIBHOE OTIPEICTICHUE MOJTYJISI CIIBUTA»

eab paboThI— SKCIEPUMEHTATILHOE ONPEACIICHUE MOYJISl CABUTA (MO yIPYTOCTH
BTOPOT'O POJIa) IIPH YHCTOM CJIBHUTE.

O6opynoBanne: CTeH ] yHUBEPCATBHBIHN JIAOOPATOPHBIN IO COMTPOTUBIICHUIO MAaTEPHUATIOB
CM - 2: 1,2 — oniopHbI€ CTOMKH, 3 — KOpMYC, 4 — CTyNeHYaThIi Baji, 5 — Ooir, 6 —
PYKOSITKA, 7 — KPOHIUTEHHBI, 8 — MHIUKATOpHAs TOJIOBKA, 9 — pbiuar, 10 — noammnuuk, 11
— ynop, 12 — Bunrt, 13 — noasecka, 14 — rupu (puc. 6).

Teoperuuyeckue cBeIeHUS.
B npenenax ynpyrux aedopmaiuii yroa 3akpydrBaHus (P CBA3aH ¢ KPYTAITUM MOMEHTOM
MKk crenyrommni 3aBUCUMOCTBIO:
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¢ = (Mx*0)/ (G* Jp) 1)

rae { — nymHa crepxHs, JP- MOJISIpHBIN MOMEHT uHepiuu, G — MOAYJIb YIIPYTrOCTH
BTOPOTO pojia (MOIYJIb CIIBUTA).
Orcrona

G = (Mx*t)/ (¢ * Jp) )

Ha npakTuke Moxyiab CABUra OIpeAeIIsioT 110 IPUPALLICHUIO B3aUMHOTO yrila II0BOPOTa
A na yyactke crepxHs JyuHON {, OT mpupaieHnss MOMEHTa KPYUYeHUs, KOTOPOe

PaBHO:
AMxk = AF*a (3)

3nechk AF - cTymneHb yBeIUYEHUS CHIIbI HArPy3KH, a — IIMHA Tuieda peryara (a =300 mm).
Takum o6pazom

G = (AF*a*()/ (A@ *Jp)  (4)

IHopsigok BbINOJIHEHHS PadOThI.
1) Cobepute HanaaAKy COrjacHO pUC.6.
2) HarpyxaiiTe nmojBec Ha pblyare nocljieloBatesibHo rupsm 1,2,3,4 kr.
3) CHumaiiTe Ha Ka)XI0M ypOBHE MTOKa3aHUsl HHANKATOpa yriaomepa. [laHHblie 3aHECUTE B
Ta0IuIy:

No Bec rupm, kr. [Tokazanus
/T VHIUKATOPAa, MM.
1 1 nl=
2 2 n2 =
3 3 n3 =
4 4 n4 =

4) IoacunTaiite CpeaHIO0 PA3HOCTD MOKAa3aHUN MHANKATOPA yTIoMepa,
COOTBeTCTBYMOIIEe puparieHuto cuisl AF= 10 H o dhopmyie:

A =An/h (5)

An =((n2-nl)+ (n3-n2)+ (nd—-n3))/3
rae An - cpenHsis pa3HOCTh OKAa3aHUK UHINKATOpA YIiioMepa, COOTBETCTBYOIIAS
npupamennto cwibl AF =10 H,
h— nnuHa BbUTETa KPOHINTEHHA HHAUKATOPHOM rooBKH (100 MM).
5) Beraucnure no dhopmyse (4) moaynb capura G v cpaBHUTE ¢ TAOJIMYHBIMU JTAHHBIMU.
Jlist pacyeTa ucnodap3yiTe cnenytonme aanssie: a =300 mm, £ = 100 mm.
Jliist mpoBeneHust pabOThI UCTIOIB3YHTE CTEPKEHb MAJIOTO TMAMETPa, KOJIBIIEBOTO
CEUYCHMS, BBIIOJHEHHBIN 13 cTanu. g kotoporo: du=20 mMm, dB=16 Mm.

Jp = n/32*(du* — dB?)



IIpumeuanue. Moayne casura G, moy4eHHbIN B pe3ybTaTe SKCIIEPUMEHTA, T0JKEH
owITh B peaenax G = (0,78...0,82)*10° MI1a.

KoHTpoJibHBbIE BONPOCHI:
1. Kak Ha3bIBaeTCs HAPSHKEHHOE COCTOSIHUE, BOSHUKAIOLIEE NPU KPYUEHUH KPYTJIOro
opyca?
2. Yemy paBeH MOJyJIb YIPYTOCTH MaTepHalla IpyU KPyUYEHUU IS CTAIU?
3. Kakas cBsi3b MeX/1y YIJIOM C/IBUTa U YIJIOM 3aKpyUUBaHUs?
4. Kak pacnpenensercs KacaTeJIbHOE HalpsDKEHUE Npu KpydyeHun? Yemy paBHO
HaIpSDKEHUE B LEHTPE KPYIJIOrO MONEPEUYHOTO CEUEHUS ?
5. 3anummTe Gopmyity A pacueTa HampsHKeHHs! B TI000M TOUKE MOMEPEYHOr0 CEUCHHUS.
6. 3anummTe Gopmyity A pacueTa MOISIPHOTO MOMEHTAa HHEPIUH [Tl KpyTa.
7. B yeM 3akiro4aeTcs pacyeT Ha MPOYHOCTh ITPU KPyUEHUN?
8. B 4ueMm 3akiro4aeTcs pacyeT Ha KECTKOCTb IPU KPYUYECHHUU?

Jlureparypa:
1. Texunueckas mexanuka: yueOnuk / JI. H. T'ynumosa, }O. A. Enudannes, 2. . XKusaro,
A. B. Makapos; non peaakuueit 2. . XKuparo. — Canxr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — TexcT: »nekTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubmuoTeunas cucrema. — https://reader.lanbook.com/book/277055#19
2. Texunueckas Mexanuka.yueonuk / Cepoun E.IT. — Mocksa : KanoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

JlonoTHUTE IbHbIE HCTOYHUKH:
1. AM. JIykbsinoB, M.A. JlykesaHoB. Texaudeckas mexanuka. ®I'bOY «YuebHo-
METOIMYECKHI IIEHTP 10 00Pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcmopTey, 2014 .

JlabopaTopHasi padora Ned

Tema: «IIpoBepka 3akoHa pacnpeneneHus HOpMaJIbHbIX HAMPSHKEHUHN B MTONEPEYHOM
CEYEHHUH MPAMOro Opyca mpHu NpsMOM U3ruOe»

Hean padorsl. [IpoBepka 3akona ['yka mpu u3rube; npoBepka JMHEHHOTO 3aKOHA
pacrnpeneneHrss HOpMaJIbHBIX HAMPSHKEHUN B TTONIEPEUHOM CEUCHHH OaJTKU MPHU TPSIMOM
usruoe.

O6opynoBanne: CTeH ] yHUBEPCATBHBIHN JIAOOPATOPHBIN IO COMTPOTUBIICHUIO MAaTEPHUATIOB
CM — 2: 1 — BUHTOBOE Harpyxaroliee yCTpoicTBO, 2 — IByTaBpoBas Oayika, 3 — onopsl, 4
— 3JIEMEHT YIPYTrui, 5 — uHAuKaTop Aedopmanuu, 6 — mMTypBaj, 7 — TEH30PE3UCTOPHI, 8§ —
paszbeM IS OKIIIOUeHUs u3mepuTtens aedopmaruu (puc. 4). MUKpOKaIbKyISITOPHI.

Teopernyeckue MoJ0KeHU.

JI1st mpoBeIeHUS UCTIBITAHUHM UCTIONB3YIOT OaJIKy, Y KOTOPOM MONEepEeUyHOe CeYeHUE
umeeT Gopmy AByTaBpa. Eciam Hauano KoopAMHAT TOMECTUTH B IICHTPE TSHKECTH CEUeHUS,
To ocu OX u OV, Kak ocu CUMMETpUH, OYAYT IJIaBHBIMH LIEHTPAJIbHBIMHU OCSAMH.
[IpononbHas ock 6anku — OZ. ITpu aeiicTBum Ha OanKy CUII, IEPHEeHIUKYIIpHBIX ocu OZu
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nexammx B miockoctr Y OZ, KOTOPYIO MPUHATO HA3bIBATH IIABHOM IJIOCKOCTHIO, Oalika
OyneT n3rudaThCsl B 3TOM MIIOCKOCTH. Takol M3Tu0 HA3BIBAIOT IIOCKUM M3rudom. Eciu B
TIOTIEPEYHOM CEUEHUH OaTKy BO3HUKAET TOJIBKO M3THOAIONii MOMEHT MX (TiorepeuHast
cumina Qy = 0) — cpeaHwmii yuacToK OaaKu, TO TAKOM M3THO HA3bIBAIOT IMOIEPEYHBIM
(kpaliHue y4acTKu OaJIKu — puc. 4).

[Tpu yncTOM U3rNde B MOMEPEYHOM CEUCHUU OATKA BO3HUKAIOT TOJIBKO HOpMaJIbHBIC
HaTpsDKEHUs 6Z. B m000ii ToOUKe MOonepeyHoro CeYeHHsI OHU MOTYT OBITh OIpeIeNICHBI IO
dbopmyie:

6z = (Mx/Ix)*y (1)

Mx = (F*a)/2=(k2*n*a)/2 (la)

rae Mx — n3rubaromuii MOMEHT B pacCMaTPUBAEMOM CEUCHHH,
JX — MOMEHT MHEPIIMU MONIEPEYHOTO CEYEHUSI OTHOCUTEIBHO HEWTpaabHOM ocu OX,
Y — pacCTOSIHUE OT HEUTPAIBHON OCHU JO TOUKH CEUEHUS, B KOTOPON BBIUHUCIISIFOT
HaIpsKEHUE.
k2 — k03 punHeHT MPOMOPIIMOHATBHOCTH TIOKa3aHUH MHIUKATOPA, OTPasKAIOIIHIA
JICHCTBUTEIIbHYIO KECTKOCTh YIPYroro 3jeMenta, K2= 2,849 H/mkm,
N — mokazaHue UHAUKaTopa AehopMaIiK YIPYroro 3JIeMEeHTa, MKM.
a= 200 MM. — pacCTOSIHHE OT OTOPBI OANKHU J0 OMOPHI YIIPYTOro 3JIEMEHTA,
[Tpu BeIBOZIE hOpMyIIBI (1) MPUHATHI THUIIOTE3HL:

a) IJIOCKUX CEYEHMI

0) 0 HE HaJaBJIMBAHHUH ITPOIOJIBHBIX BOJIOKOH (oY = 0).

[Ipeanonaraercs, yTo MaTepuain 0Ky MMPU U3rMoe ciieayeT 3akony I'yka.

N3 dhopmynsl (1) BUAHO, 4TO HOPMAJIBHBIE HAMPSKEHUS 110 BHICOTE CEUEHUS OaKu
W3MEHSIIOTCA 110 JINHEHHOMY 3aKOHY.

JI71s1 SKCTIepUMEHTAIBLHON MTPOBEPKU JIMHEMHOTO 3aKOHA U3MEHEHUSI HOPMaJIbHBIX
HaMpsHKEHUH 10 BBICOTE OANIKU B 30HE YMCTOTO M3ruda B MSITH TOUKAX CEUCHUS HAKJICCHBI
ISITh TEH30PE3UCTOPOB (PHC. 4), C MOMOIIBIO KOTOPBIX ONPENEIsoT fedopmaluu €Z Ha
Pa3HBIX PACCTOSHUSAX OT OCH Z, a 3aT€M HaXOJIAT HOPMAaJIbHbIE HATIPSKCHHUS:

o6z = E*gz(2)

I'neE= 71 I'lla — Moaynb YyIIpyrocTu MaTepuaia Oaikwu,
€Z - OTHOCUTEJIbHAA MPOI0JIbHAS AeopMaliysl pacCCMaTPUBAEMOT0 BOJIOKHA.

IMopsinok BbINOJIHEHHsI PA0OTHI.

1) CoGepuTte HaagKy coriacHo puc. 4.

2)HarpysuTte 6anky npeaBaputenbHoi cunon F= 0,5 kH.

3)CHuMUTE TTOKa3aHMsI BCEX TEH30PE3UCTOPOB, HAKIICCHHBIX B 30HE YHCTOTO U3TH0a 1
3aHecHuTe ux B TaOymiry Nel. 3HaueHUE CHUITBI KOHTPOJIIUPYUTE 110 UHAUKATOPY
nedopmanuu (UJ]) ynpyroro snemenra.

4) Harpyxaiite 6anky nociemoBarensHo cwioi 1,5 kH u 2,5 kH. Ha kaxno#t ctynenu
HarpyxeHusi cHumaite nokazanust ]I u 3anocure ux B Tabiumiry Nel.



Taomuma Nel.

F, 1 2 3 4 STeH30pe3ucTo
K | TEH30pe3UCTO | TEH30PEe3UCTO | TEH30PE3NCTO | TEH30PE3UCTO p
H p p p p
V4 V4 V4 V4 Z
05|Z211= Z21= Z31= Z41= Z51=
15|2Z212= Z22= Z32= Z 42= Z52=
25|Z213= Z23= Z33= Z 43= Z53=

5) CHumuTe HarpysKy.
6) OmnpenenuTte CPeAHIO pa3HOCTh Noka3anuid ]I ANimis kakaIoro TeH30pe3UCTOpa
st crynienu Harpy3ku AF= 1 kH no dopmynam:

Anl = ((Z12 - Z11) + (Z13 - Z12)) / 2
An2 = ((Z22 — 721) + (223 — Z22)) 2
An3 = ((Z32 - Z31) + (233 - Z32)) / 2 (3)
An4 = ((Z42 — Z41) + (Z43 — Z42)) | 2
ANS = ((Z52 — Z51) + (Z53 — Z52)) / 2

7) Onpeaennute OTHOCUTENbHYIO Ae(OpMAaIUIO IS KaKI0r0 TEH30PE3UCTOpa 10
bopmyie:
ezi = Kg *Ani(4)
rae Kg = 0,011 mm.— rieHa enuHuIbl guckpetHoct MJI.

8) Brruncnure HOpMalbHOE HAMPSDKEHHUE IS TOYEK YUCTOro u3ruba mo dpopmyie (2).
9) Beluncnute MakCUMaabHbIC TEOPETUUECKUE 3HAYEHHUSI PACTATHBAIOIIETO U
CKUMAFOIIETO HAMPSHKEHUH B 30HE YUCTOTO M3ruoa:

omax = =Mx / Wx(5)
rae Wx=2776 mm3 - 0ceBOil MOMEHT COIIPOTUBIIEHUS.

10) ITocTpoiiTe 3mI0py TEOPETUYECKHUX HAMPSKEHUI B CEYEHUH 30HBI YUCTOTO U3rHoa.
OTMeThTE HA HEW TOYKAMH 3HAYEHHUSI DKCIIEPUMEHTAIBHBIX HANPSHKEHUN B TOUKE
HAKJIEMKU TEH30PE3UCTOPOB.

11) CpaBHUTE TEOPETUUECKHE U SKCIIEPUMEHTAJIbHBIC 3HAYCHUS HAMPSKEHUN U
CAenanTe 3aKII0UYECHHE O CIIPABENIMBOCTH 3aKOHA PACTIPENEIICHUS] HOPMAJIbHBIX
HaANPSDKEHUH 10 MOTEPEYHOMY CEUEHHIO M3rn0aeMoro CTEPIKHI.

KoHTpoJibHBIE BOIIPOCHI:
1.Kaky*o m1ocKoCTh Ha3bIBatOT CHIIOBO?
2.Kakoii n3ru6 Ha3pBalOT NpsaMbiM? UTO Takoe KOCOM u3ruod?
3.Kakue cunoBbie (pakTOpbl BOZHUKAIOT B CEYCHUH OAJIKH MPU YHCTOM M3THOE?
4.TTo xakoMy MpaBUITY ONPEAEISETCS YUCIOBOE 3HAUCHNUE U 3HAK N3THOAIOIIET0 MOMEHTa?
5.Kakue HanpsikeHUs: BOZHUKAIOT MIPU U3ruode?
6.Kakoit popmyroii onpenensieTcss HapsHKEHUE Npy M3rude B Ir000i TOUKE MONEPEUHOTo
ceyeHus?




7.Hanummmre ¢hopMyIibl A7 ONpeneaeHsl MOMEHTa HHEPIMH U MOMEHTA COMPOTHBIICHUS
JUTSL IPSAMOYTOJIBHUKA, JJI1 CTAHJAPTHBIX CEUCHUI?

Jluteparypa.
1. Texunueckas mexanuka: yueOnuk / JI. H. T'ynumosa, 10. A. Enudanues, 2. 4. XKusaro,
A. B. Makapos; non peaakuueit 2. S. XKuparo. — Canxr-IletepOypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — TekcT: 2JIEKTpOHHBIN // JlaHb: 3JIEKTPOHHO-
oubmuoTeunas cucrema. — https://reader.lanbook.com/book/277055#19
2. Texumueckast mexanuka.yueOHuk / Cepoun E.Il. — Mocksa : KuoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

JlonoJiHUTEIbHbIE HCTOYHUKU:
1. AM. JIykbsinoB, M.A. JlykpsHoB. Texunueckast mexanuka. ®I'bOY «YuebHo-
METOIMYECKUI LIEHTP MO0 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcropTey, 2014 r.

JlabopaTopHasi padora Ne5

Tema: «MccnenoBanue BIUsHUS pexUMOB padoThl npuBoja Ha KIT/[ nunmnapruyeckoro
pEIYKTOpa»

eab padoThl: DKCIEPUMEHTAIBHO UCCIIEIOBATh 3aKOHOMEPHOCTh N3MEHEHMUS

koaddunmenta noneznoro aeiicteus (KI1J[) penykropa npu pazHbIX pexkumax padoThbl

IpUBOAA.

Oo6opynoBanme: JlaboparopHas ycraHoBka «MccnegoBanue nepeaad B 3aMKHYTOM

KOHTYpE»:

1 — anekTpoaBurarens; 2, 4, 6, 8, 10 — TOpCHOHHBIC BaJIbI; 3 — YEPBIYHBIM PEYKTOD;

5 — KOHUYECKUN PEAYKTOP; / — MUIMHAPUYECKUN TBYXCTYTIEHYATHIM COOCHBIN PEAYKTOD;

9 — pemennas nepenayva; 11 — Harpyxkatomiee ycTpoicTBo; 12 — mura (puc. 1).

B pe3ynbTaTe BeINOJHEHUSI paOOThI CTYACHT

00JIJHCEH 3HAMb !

- OCHOBHBIE COCTaBJISIIOIINE MOTEPh MOLIHOCTH B PEIYKTOPE, UX 3aBUCUMOCTb OT
nepeaBacMoil Harpy3Ky U 4aCTOT BpalleHHUsI BaJIOB,;

- YCTPOICTBA 1Ta0OPATOPHON YCTAaHOBKH U METOAUKY MPOBEJCHUS UCCIIEI0BaHUM;
00./19ICeH YyMemb.

- SKCIIEPUMEHTAIBHO ONPENEIATh U TEOPETUUECKH PACCUUTHIBATh BPALAIOIINE MOMEHTHI
Ha Bajax peaykropa u rno HuMm onpeaenars K11/l Ha pa3nuuHbIX pexruMax HarpyKEHUs;

- 000CHOBAaHHO BBIOMPATH PEKUMBI IKCILTyaTaIlN PEIyKTOpa, 00€CTIeUNBAIOIIIIE
MHUHUMAaJbHbBIE TOTEPU, KaK B IPUBOJIE, TAK U B PEIYKTOPE.

Teopernyeckue MoJI0KeHU.
AHaJN3 OTeph MOITHOCTH B PEAYKTOPE.
1. Koaddurment nonesznoro neicteus (KII) penykropa ecth OTHOIIEHUE MTOJE3HON
MOILIHOCTH K 3aTPAYEHHOM:

N=P2/P1=(T2*®2)/(T1*H1)=(T2*n2)/(T1*n1)=T2/(T1* i ),

rae P1, P2 — moiHOCTH Ha BeayleM (3aTpadyeHHas) U Ha BeIOMOM (TI0JI€3HAas1) Bajgax
penykropa, Br;
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T1, T2 - Bpamaronue MOMEHTHI Ha BEIYIIEM U BEIOMOM Bajiax peaykropa, H * wm;

®1, ®2 — yrioBbIe CKOPOCTH BpAIICHUS BEAYIIETO U BEIOMOTO BAJIOB PEAYKTOpa, Paji/c;
N1, N2 — 9acTOTHI BpallleHUs BEIYIIETO U BEJIOMOT0 BajOB peayKTOpa, 00/MUH

| — mepeaaToYHOE OTHOIIICHHE UCCIEAYEMOT0 PEayKTOpa.

2. B cBOM0 ouepeqib MOLIHOCTD MOTEPH B PEAYKTOPE, BT:
Py =P1-P2=P1*(1 —n) = Pl*y,
rae Y — Ko3QPUIMEHT OTHOCUTENBHBIX MTOTEPh B PEIYKTOPE,

y=1-n=y3+wyn+ynm + yB;

Y3 - KOO PUIIMEHT OTHOCUTENBHBIX IOTEPH B 3allCTICHUY;

YII - KO3 (OULMEHT OTHOCUTENIbHBIX MOTEPh B MOAIIUITHUKAX;

YIIM - KO3(PPUIUEHT OTHOCUTENBHBIX TOTEPh Ha NMEPEMEIINBAHNE MACIIa;

WB - KO3 (UIUEHT OTHOCUTENBHBIX TOTEPh HA MPUBOJ BEHTUJISATOPA Y PELYKTOPOB C
VCKYCCTBEHHBIM BO3YIIHBIM OXJIAKICHUEM.

[ToTepu B 3aLIEIVIEHUM SIBISIOTCS CIEACTBUEM YPE3BBIYANHO CIOXKHOTO JUIS
UCCIIEIOBaHUS MIPOLIecca B3aUMOICHCTBHS KOHTAaKTUPYIOLIUX [TOBEPXHOCTEN 3yOheB. B
o011eM city4yae CHIIbl TPEHHSI MEKTY 3yObsIMU 3aBUCST OT HIEPOXOBATOCTU UX pabOUUX
MMOBEPXHOCTEH, peKMMa U BHJIa CMa3KH, COOTHOILIEHHSI CKOPOCTEN KaueHUsI U CKOIBKECHUS
B KOHTAKTE U BEJIMYMHBI IEPEIaBaEMON MOJIE3HOU HArPY3KHU.

J{ns 3y0uaThiX nepeaay, Hape3aHHbIX 0€3 MOIU(PUKAIIMY 3alCTUICHUS, BEIMUNHY
Ko3(uimeHTa noTeps B 3aLEMIICHUA MOKHO MPUOJIMKEHHO ONPEIEIUTD C
UCIIOJIb30BAaHUEM 3aBUCUMOCTH

Y3=23*f*(1/z1 = 1/z22),

rae f — KodpPUIUEeHT TPeHUs CKOJIbKEHUS B KOHTAKTE COMPSIKEHHBIX 3YObEB;
z1,22 — yncna 3yObeB MIECTEPHU U KoJieca.
B gopmyiie 3HaK «+» - ISl BHEITHETO 3alleTIJICHUs, 3HAK «-» - JUIsl BHYyTPEHHETO
3aIleTUICHHUS.

dopMyIia MOKa3bIBAET, YTO MOTEPH CHIIBHO YBEJIMUMUBACTCS C YMEHBIIIEHUEM YUCE
3y0beB, 0OCOOCHHO YHuCJa 3yOheB IIECTEPHH.

B pexume moy>KHIKOCTHON CMa3KH CHJIBI TPCHUS YBEIIMUHUBAIOTCS TIPH
YMEHBIIICHUH BS3KOCTH Macyia U CKOPOCTH B 3arieTuicHuH. [Ipy BEICOKUX CKOPOCTSX 3a
CYET IMOBBIIICHUS HECYIIEH CITOCOOHOCTH MACIITHOTO KJIMHA MEKTy 3yObSIMH BCTYITAIOT B
CHUJTY 3aBUCUMOCTH, XapaKTEePHBIC ISl THIPOIMHAMHYECKOTO PEKUMa CMa3KH.

Ilomepu na mpenue 6 3ayenyienuy 0OBIYHO PUHUMAIOT MPOMOPIIMOHATHEHBIMU
MI0JIC3HOM Harpy3Ke M OTHOCAT K TaK Ha3bIBAEMbIM HArpy309HBIM ITOTEPSIM.

Basnbl coBpeMeHHBIX peyKTOPOB OOBIYHO YCTAHABIMBAIOT HA MOAIMIUITHUKAX
KaueHUs, JUIsl KOTOPBIX XapaKTePHBI MaJIble nomepu Ha mpenue:

ym = 0,005...0,010.

Ilomepu na nepemewiuganue macia pacTyT ¢ yBEIUUCHUEM OKPYKHOU CKOPOCTH,
BS3KOCTH MacJja, IMUPUHBI 3y0UaThIX KOJIEC U TIIYOMHBI UX TIOTPYKEHUS B MACIISHYIO
BaHHY.



Koagpguyuenm omnocumenvrvix nomepv Ha npueoo 6eHMUNIAMOPAYB
CYIIIECTBEHHO 3aBUCHUT OT YaCTOThI BPAILICHUS BAJIOB.

Pa3nienbHOE n3MepeHre COCTaBISIONUX MOTEPh MOIIHOCTH CBSI3aHO € OOJIBIITUMU
TpyAHOCTSIMU. [109TOMY OOBIYHO OIBITHBIM ITyTEM OMPEEISAIOT CyMMapHbIe TOTEPU
MOIIIHOCTH, KOTOphIe XapakTepu3ytoT oomuit KI1J[ pexykropa.

Cpennue 3nauenust KI1J] 3y0uarsix nepenay Ha MOAIIMITHUKAX KaUEHUsS TIPU
HOMMHAJIBLHOW Harpy3Ke M KUJIKOM cMa3ke HaxoAsaTcs B npenenax n = 0,97...0,98,

JUIs1 OTKPBITHIX TIepeiad ¢ racTuuHor cmazkond n = 0,95... 0,96.

[Tpu nepenaye Henonauoit mourHocTH KII/I 3HaYMTENBHO HUXKE BCIESACTBUE BIUSHUS

MIOCTOSIHHBIX TIOTEPD, T.€. MOTEPh, HE 3aBUCAIINX OT NEepPeAaBaeMOM MOIIIHOCTH.

Iopsaok BeINOTHEHUsI padOThI.
IHocieqoBaTeIbHOCTH BBINOJIHEHHUS J1A00PATOPHON Pad0ThI B JHAJIOTOBOM pPeKUME €
3JIeMEHTAMM aBTOMATH3MPOBAHHOM CHCTeMbl HAYYHBIX HcciaenoBanuii (ACHH)

JlabopaTopHyt0 pabOTy BBINOIHSIOT C IPUMEHEHUEM KOMITBIOTEPA B IUAJIOTOBOM
pexxume. Kaxaplii atan paboTsl 0popMIIeH Ha TUCIUIEE B BUJE SKPAHHOM 3aCTaBKU.
[lepexon k ouepesHOMY FTay pabOTHl BO3MOKEH TOJBKO TOCJIE BBIIIOJTHEHUS
peKoMeHIalui 1 TpeOOBaHUM, MPUBEICHHBIX Ha 3acTaBke. HeoOX0IMMBIH MyHKT B
npeaenax OJHON 3aCTaBKU BBIOMPAIOT YCTAHOBKOW MOJIOCHI, BBIJICIIEHHOM IPYTHM LIBETOM,
Ha HY>KHYIO CTPOKY C IIOMOILBIO KJIIABUII IIEPEMELLEHUS KypPCOpa — CIMpenKa 6HU3,
cmpenka 86epx, KIIaBUILU — 6600. /{1151 monydenus 6osiee NoaHON U NOApOOHON
MH(}OpMaUKU IpH BBHIOJIHEHUH 3Tala CIeAyeT HaXaTh GQyHKIUOHAIBHYIO KiaBuiry F1—
nOMOUWb.

[To OKOHYaHMHU HKCTIEPUMEHTAILHON YacTh pabOThl HA TUCILIEH BBIBOIATCS
pe3ynbTaThl FKcniepuMenTa — rpaduku. [lepssiii rpaduk - «3aBucumoctu KI1J penykropa
OT Harpy3Ku Ha BeIOMOM Baily» oToOpaxaet 3aBucumocTh KIIJI penykropa oT MomMeHTa
Ha BEJIOMOM BaJly (3KeNTasi KpyBasi) U 3aBUCMMOCTh YaCTOThI BPAILEHUs BEIYIIETo Baja OT
MOMEHTa Ha BE€JJOMOM Bally (3eyieHast kpuBasi). Bropoi rpaduk - «3aBucuMocTu
MOIIIHOCTEN OT MOMEHTA Ha BEZOMOM BaJly» OTOOpa)kaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEyLIEM BaJly OT MOMEHTA Ha BEIOMOM Bajly (>keJTasi KpuBasi) U 3aBUCUMOCTb MOIIIHOCTHU
Ha BEJOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3€JIeHast KpUBas).

OTt4er o 1a060paTopHOil padoTEq0/IZKEH COIEPKATh!
KunemaTtuueckyro cxemy «JlabopatopHoil ycTaHOBKWY, ONMCaHKE Y3JI0B «JlabopaTtopHoi
YCTAaHOBKW», KPATKAE TEOPETUUECKUE CBEACHHUS O OTEPSAX MOLIHOCTH B PEAYKTOPE, a
Takke rpaguku «3aucumoctu KII/I penykropa oT Harpy3ku Ha BEIOMOM Bajily» U
«3aBUCHMOCTH MOIIIHOCTEW OT MOMEHTA Ha BEAOMOM BaJy».

KoHTpoJsibHBIE BOIPOCHI:
[IpuBenute dhopmysbl, M0 KOTOPEIM MOXHO onpeaenuts KIIJ[ peaykropa.
Ha3zoBuTte 0CHOBHBIE IPUYMHBI TOTEPU MOIIHOCTH B PETYKTOPE.
Kaxk u3zmensiercs KIII penykTopa ¢ yBeIUUYEHHUEM YHCIIA €70 CTYNEHEN?
Kak Oynet usmensarscsa KI1J] penykropa npu ymeHnblieHud Harpy3ku T27?
Uemy paBno 3nauenue KIIJ[ penykropa npu Harpy3ku T2 = 0? [Touemy?

bbb E

Jlureparypa.
1. Texunueckas mexanuka: yaeOnuk / JI. H. 'ynumosa, 0. A. Enudannes, 3. . XKusaro,
A. B. Makapos; noa penakuueit 3. S. XKuparo. — Cankr-IlerepOypr: Jlans, 2023. — 324
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JlonoiHUTEe IbHbIE HCTOYHUKU:
1. AM. JIykbsinoB, M.A. JIykpsaHoB. Texuuueckas mexanuka. PI'bOY «YuebHo-
METOANYECKHUI LIEHTP 1O 0OPa30BaHUIO Ha KEJIE3HOJOPOKHOM TpaHcnopTey», 2014 .

JlaGopaTopnas padota Ne6
Tema: «MccnenoBanve BIUSIHUS peKUMOB padboThl nprBoja Ha KI1/] uepBsiunoro
pPEAYKTOpay.
eab padoThl: DKCIEPUMEHTAIBHO UCCIIEIOBATh 3aKOHOMEPHOCTh U3MEHECHUS
ko3 durmenta noneznoro aercteud (KIIJ[) penykropa npu pazHbIX pexxumax padoThbl
IpUBOAA.
Oo6opynoBanme: JlaboparopHas ycraHoBka «MccnegoBanue nepenad B 3aMKHYTOM
KOHTYpE»:
1 — anekTpoaBurarens; 2, 4, 6, 8, 10 — TOpCHOHHBIE BaJIbI; 3 — YEPBIYHBIA PEIYKTOD;
5 — KOHUYECKUN PEAYKTOP; 7 — MUIMHAPUYECKUN TBYXCTYTIEHYATHIM COOCHBINA PEAYKTOD;
9 — pemenHas nepenayva; 11 — Harpy»katoiiee ycTpoicTBo; 12 — mmra (puc. 1).

B pe3ynbTaTe BeINOJHEHUSI PaOOTHI CTYACHT

00/19#CeH 3HAMb !

- OCHOBHBIE COCTAaBJISIIOIINE MMOTEPh MOLIHOCTH B PEYKTOPE, UX 3aBUCUMOCTb OT
nepeaaBaeMoil Harpy3KkH U YaCTOT BpAILEHUs BAJIOB

- YCTPOMCTBO 1a00OpaTOPHON YCTAHOBKU U METOJIMKY MPOBEACHUS UCCIICIOBAHMIA;
00./19/CeH yMemby.

- SKCIIEPUMEHTAIBHO ONPENEHATh U TEOPETUUECKH PACCUUTHIBATH BPA[AIOIINE MOMEHTHI
Ha Bajax peaykropa u 1o Hum onpenensats KIIJI Ha pa3inMuHbIX pexruMax HarpyKEHUs;

- 000CHOBAaHHO BBIOMPATH PEXKUMBI IKCILTyaTaIlMN PEIyKTOpa, 00€CTIeUnBAIOIIHIE
MUHHMAaJbHbIE TOTEPH, KaK B IPUBOJE, TaK U B PEIYKTOPE.

Teopernveckue MoJ0KeHU.
AHaJIN3 OTEPh MOIIHOCTHU B PEAYKTOPE.
1.Koaddurment nonesznoro neiictBus (KII) penykropa ecth OTHOIIIEHHE TTOJE3HON
MOILIHOCTH K 3aTPAYEHHOM:

N=P2/P1=(T2*®2)/(T1*H1)=(T2*n2)/(T1*n1)=T2/(T1* i ),

rae P1, P2 — moiHOCTH Ha BeayleM (3aTpadyeHHas) ¥ Ha Be1oMOM (IT0JIe3Hast) Bajgax
penykropa, Br;

T1, T2 - Bpamaronue MOMEHTHI Ha BEIYIIEM U BEIOMOM Bajiax peaykropa, H * wm;

®1, ®2 — yrioBbIE CKOPOCTH BpAIICHUS BEAYIIETO U BEIOMOTO BAJIOB PEAYKTOpa, Paji/c;

N1, N2 — yacTOTHI BpaIICHUS BEAYIIEr0 U BEIOMOTO BaJIOB peAyKTOpa, 00/MHUH

| — mepeIaTOYHOE OTHOIICHHE MCCIIEIyeMOT0 PEayKTOopa.
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2. B cBo10 ouepep MOMHOCTE TOTEPH B peAyKTope, BT:
Py =P1-P2=P1*(1 —n) =Pl*y,

I'ne ¢ — k03P PpuIMEeHT OTHOCUTEIBHBIX TOTEPh B PEAYKTOPE,
y=1-n=y3+wyn+ynm+ yB;
Y3 - KO3 (DUIIMEHT OTHOCUTENIbHBIX MOTEPh B 3alICTUICHUU;
Y - KO3GOUIIMEHT OTHOCUTENIbHBIX MOTEPh B MOAIIUITHUKAX;
YIIM - KOOQPUIMEHT OTHOCUTEIBHBIX TOTEPh HA NIEPEMENIMBAHUE MACIa;
YB - KO3 GUIIMEHT OTHOCUTEIHHBIX MTOTEPh HA MTPUBOJ BEHTIIATOPA y PEAYKTOPOB C
MCKYCCTBEHHBIM BO3/yIIHBIM OXJIAXKICHUEM.

[loTepu B 3aLieNIIEHNN ABIISIOTCS CIEACTBUEM UYPE3BBIYANHO CIIOKHOTO JJIS
MCCJIETOBAHMS MPOIIecca B3aMMOACHCTBIS KOHTAKTUPYIOIINX MOBEPXHOCTEH 3yOneB. B
o011eM ciTy4yae CHIIbl TPEHHSI MEXKTY 3yObsIMU 3aBUCST OT IIEPOXOBATOCTH UX pabOUHX
IIOBEPXHOCTEH, pEKMMa U BUJIa CMA3KH, COOTHOLIEHUS CKOPOCTEN KaUeHUsS U CKOJIbKECHUSA
B KOHTAKT€ U BEJIMYMHBI [1IE€PEIaBACMOM II0JIE3HON HAIPYy3KU

B depBs4HOM nepenaye NoTepyu B 3aLEIIIEHUN COCTABIISIIOT OCHOBHYIO YacTh IIOTEPh
MOII[HOCTH B CBSA3M C HAJIMUYHUEM OTHOCUTEIBHOTO CKOJIBKEHUSI BUTKOB UEPBSIKa IO 3yObsiM
YEpBAYHOIO KoJieca.

B pexxume nosryKuaKoCTHON CMa3KU CUJIbl TPEHUS YBEJIIMUMBAIOTCS IIPU
YMEHBIIIEHUH BA3KOCTH Macja U CKOPOCTH 3aleTuieHUH. 1Ipy BBICOKHX CKOPOCTSX 3a CUET
MOBBIIICHHS HECYIIEH CIOCOOHOCTH MACIITHOTO KJIMHA MEXKY 3yObSMH BCTYIAIOT B CHILY
3aBUCHUMOCTH, XapaKTEPHBIE IS TUAPOJINHAMUYECKOTO PEKAMA CMA3KHU.

[ToTepu Ha TpeHUE B 3aLETUIEHUU OOBIYHO PUHUMAIOT MTPONOPIUOHAIBHBIMU
ITOJIE3HOM HArpy3Ke M OTHOCST K TaK Ha3bIBAEMbIM HArPY30YHBIM ITOTEPSIM.

Basibl cOBpeMEHHBIX peyKTOPOB OOBIYHO YCTAHABIMBAIOT HA MOAIIUITHUKAX
KaueHUs, JUIsl KOTOPBIX XapaKTEPHBI MaJlble MIOTEPU HA TPEHUE:

yu = 0,005...0,010.

Ilorepu Ha nepeMelInBaHNE MACIIa PACTYT C YBEIUYEHUEM OKPYKHON CKOPOCTH,
BSI3KOCTH MacJja, HIMPUHBI 3y0UaThIX KOJIEC U TIIyOUHBI UX MOTPYKEHUS B MACISHYIO
BaHHY.

KoaddunueHT oTHOCHTENBHBIX TOTEPh HA MPUBOJ BEHTUJISTOPAYB CYILIECTBEHHO
3aBUCHUT OT YaCTOTHI BPALLICHUS BAJIOB.

Pa3nenpHOE M3MepeHNe COCTABIIAIOIINX TOTEPh MOIIHOCTH CBSI3aHO € OOJIBIINMU
TpYAHOCTSAMU. [103TOMY OOBIUHO ONBITHBIM ITyTEM OMPENETAIOT CYMMAapHbIE MOTEPH
MOIIIHOCTH, KOTOphIe XxapakTepu3ytoT o0muit KI1J[ pexykropa.

Cpennue 3nauenusa KII/[ yepBAuHbBIX nepenay ¢ )KUIKOW cMa3KOi IPH pa3HbIX
quClIaX 3aX0/10B YepBsKa MPEACTABICHBI B TA0I. 1.

Tabnauua 1.
KII/] yepBsiYHBIX nepeaay ¢ sKUJAKOH CMa3KOI.
Z1 1 2 4
i 32....63 16.....32 8....16
n 0,65....0,80 0,75....0,85 0,80....0,90

[Tpu nepenave HenoaHou momHOCTH KII/[ 3HAUNTENBHO HUMXKE BCIEACTBUE BIUSHUS
IOCTOSTHHBIX TIOTEPH, T.€. IOTEPh, HE 3aBUCIIIUX OT MEPEIABAEMONU MOITHOCTH.



Iopsaok BeINOTHEHUs1 padOThI.
IlocnenoBaTeIbHOCTH BBINOJIHEHHS JIA00PaTOPHOM padoThl B IMAJI0TOBOM PeKUME €
3JIEMEHTAMH ABTOMATH3MPOBAHHOM CUCTEMbI HAYYHBbIX ucciaenosannii (ACHHN)

JlabopaTopHyto pabOTy BBINOJIHSIOT C TPUMEHEHUEM KOMITBIOTEPA B IMAJIOTOBOM
pexume. Kaxapiii atan padboThl 0opMIIEH Ha JAKCIIEE B BUJI€ SKPAHHOMN 3aCTaBKHU.
[lepexon k ouepesHOMY ATamy padOThl BO3MOXKEH TOJIBKO MOCIIE BBITTOJIHEHHUS
peKoMeHJanui U TpeOOBaHUM, TPUBEACHHBIX Ha 3acTaBke. HeoOX0IMMBbIN yHKT B
npenenax oOJHOM 3aCTaBKHU BBIOMPAIOT YCTAHOBKOM MOJOCHI, BBIIEIEHHON APYTUM LIBETOM,
Ha HYKHYIO CTPOKY C TIOMOIIBIO KJIABUII IEPEMEILEHUS KYPCOpa — CMpeKa 6HU3,
cmpenka 86epx, KIIaBUIHU — 6600. [|1st momydeHus 6oJee MoaHON U MoApOOHOM
nH(GOpPMaIlMU TIPY BBITIOJHEHUH dTara cleayeT HaKaTh GyHKIIMOHAIbHYIO KiaBuiry F1—-
NnoMoOWb.

[To oKOHYaHWHU SKCIIEPUMEHTAIBHOW YaCcTU pa0OThl HA TUCILIIEH BBIBOASTCS
pe3ynbTaThl SKcriepuMenTa — rpaduku. [lepsorit rpadguk - «3aBucumoctu KI1JI peaykropa
OT Harpy3Ku Ha BeIOMOM Baity» otoOpaxaet 3aBucumocth KIIJ[ penykropa or MoMeHTa
Ha BEJIOMOM Bally (3KeJTasi KpuBasi) M 3aBUCUMOCTh YaCTOThI BpAIICHUS BEYIIETO Bajia OT
MOMEHTa Ha BEJIOMOM Bally (3eneHast KpuBasi). Bropoii rpaduk - «3aBucumoctu
MOIIIHOCTEN OT MOMEHTA Ha BEZOMOM BaJly» OTOOpa)KaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEJyILIEM BaJly OT MOMEHTa Ha BEJJOMOM Bally (JKeTasi KpuBasi) U 3aBUCUMOCTb MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3eJeHas KpuBas).

OTt4er mo 1a00paTopHOil padoTEe0/IZKEH COAEPKATh!
Kunematuueckyro cxemy «JIabopatopHoil yCTaHOBKW», ONIMCAHKE Y3JI0B «JlabopaTtopHoi
YCTaHOBKM», KPATKHE TEOPETUUECKNE CBEACHUS O OTEPSIX MOIIHOCTU B PEIYKTOPE, a
takke rpaguku «3asucumoctu KII/I penykropa oT Harpy3ku Ha BEIOMOM Bally» U
«3aBUCUMOCTH MOITHOCTEW OT MOMEHTA Ha BEIOMOM BAITY».

KoHTpoJsbHBIE BONIPOCHI:
1. HazoBuTe 00acTh MPUMEHEHUS YEPBAUHBIX TIepeaay.
2. Kakue paznuyaroT BUIbI YEPBSIKOB?
3. YKa)xuTe OCHOBHBIE T€OMETPUUYECKUE ITAPaMETPhl YEPBIYHOM Iepeadn?
4. KakoBbI JOCTOMHCTBA U HEAOCTATKHU YEPBAYHBIX Ilepeaad?
5. KakoBbI MaTepuanbl ¥ BUJIbI TEPMOOOPAOOTKH /IJIs IeTAJIeH YepBAYHBIX TIepeaay’?
6. M3 kakux cooOpakeHHil BBIOWPAIOT YUCIIO BUTKOB YepBsKa?
7. VI3 kakux cooOpaskeHH OrpaHUYMBAIOT YHUCIIO 3yObeB UepBAYHOTO Koseca? KakoBo Mu-
HUMaJIbHOE YHCIIO 3yObeB Kojeca?
8. Kakne criibl JENCTBYIOT Ha YEPBSK U YEPBIYHOE KOJIECO, KAK OHU HAIIPABJIEHBI B KAK
BBIYUCJIISIOT UX 3HAYEHUSA?
9. KakoBbI OCHOBHBIE BUbI PAa3pyLIEHNN YEPBAYHOMU ITepeaayn’?
10. Kak Beruucnsitot KITL uepBsaunoit nepenaun? HazoBrure ocHOBHBIE (DAKTOPHI, BIUSIO-
mue Ha KITJI.
11.YT0 BBI3BIBAET HArpeEB YEPBAUHOU Nepeaayn’?
12.ITouemy KIIJ[ uepBsiuHO# epeaun MeHbIIe, 4em y 3yodaToii? CriocoOsI ero
MOBBIIIEHUSA?

Jlureparypa.
1. Texunueckas mexanuka: yaeOnuk / JI. H. 'ynumosa, 0. A. Enudannes, 2. . XKusaro,
A. B. Makapos; non penaxiueit J. . XKusaro. — Canxkr-IletepOypr: Jlans, 2023. — 324
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Kpurepuu oneHku:

- OIICHKA «3aYTEHO» BBICTABIISIETCS CTYACHTY, €CU BhIOIHEHO 80% paboThl u Ooiee;
- OLIEHKA «HE 3aYTEHO» BBICTABJISETCS CTYIEHTY, €CJI BBINOJHEHO MeHee 80% paboThl.


https://book.ru/book/931903

TecTOBBIC 3aaHUSA

[Ipy mpoBelneHWHM TECTHPOBAHWS  HCIIONB3YyeTCs COOPHUK  TECTOBBIX  3aJlaHUM
«TexHuueckass MeXaHWKa», NpeTHA3HAYCHHBIH JUISKOHTPOJS 3HAHWUH II0 pasjaeiam
«Teopernyeckas MexaHnka» U « COIPOTUBIICHHE MaTEPHAJIOBY.

[To oOcHOBHBIM TeMaM JUCIMIUIAH TpeyIaracTcs IO IIATh BapUAHTOB 3aJaHMIA,
opopmiteHHbIX BBHJC TaOaum. Kakaplii BapuaHT COAEPIKUT IISITh BOMPOCOB (Kak
TCOPETUYECKHMX, TaK M PACUETHBIX), PACIIOJIOKEHHBIXIIO MEpPe BO3PACTaHUs CIIOKHOCTH
3aJaHusl, W KaKJIOMY BOIIPOCY COOTBETCTBYIOT YETBIPEOTBETA, OJMH M3 KOTOPBIX-
npaBuIbHBIA. CIIHCKU TIPaBUIBHBIX OTBETOB MPHUBEICHBIB KOHIIC COOPHHUKAB BH/IC TAOJIHII.
[TockobKy MPH H3YYEHHH Kypca TEXHHUYECKOH MEXaHHKH HauOOJBIIYI0 TPYIHOCTh
IpeCTaBIsIeTPEIICHNE 3a1a4, OOJBIIMHCTBO 3aJaHuil c(hOPMYTUPOBAHO UMEHHO B BH/IC
3aJ1a4, IpUYeM HanOOJICCCIIOKHBIC U3 HUX Pa3fe/IeHbl Ha HECKOJIbKO JIOTHYCCKUX ITAIOB,
He TpeOYIOIUX I PEIICHUs CIOKHBIXpAcueToB. Takod MOJXOJ K Iojade MaTepualia
MO3BOJICT IIPUBUTH YYAIIUMCS HAaBBIKU CAaMOCTOSITEIIbHOTOAHAIN3a 33/1a4 U aKTHBH3UPYET
MblnieHre.PopMa BOMPOCOB JaeT BO3MOXKHOCTh INMPUMEHSTH TECTOBBIC 3aJaHHUS HE
TOJIKO JII1 KOHTPOJIS 3HAHWWUB ayJUTOPUH, HO OyAET MOJIe3HA M JIJI CaMOCTOSATEIbHON
MOJITOTOBKH, a TAK)KE PEKOMEH/IyEeTCIACTYICHTaM-3a0YHUKAM.

OpHEHTHPOBOYHOE BpeMsi, HEOOXOUMOE ISl BBITIOJTHCHHS 3aaHHI 110 OJTHOMY BapHaHTy
-30-35 MmHYT. B OCHOBY OIIGHKM pPE3ylbTaTOB pPaOOTHI, HMCXOJS W3 MITHOAIBHOU
CHUCTEMBI, JIC)KATCIICTYFOIITUC TIPUHIIHIIHL

* 32 OTBET HA BOIIPOC, HE TPCOYIOMIUN PACUCTOB ..................... 0,5 6aoB;

* 3a BBITNIOJHEHUE 3aJIaHUs, TPCOYIOMIEro OAHOM MaTeMAaTHUYCCKOW OTICPAIIHH .... 1 Oain;

* 3a BBINOJIHCHHEC 3aJIaHMsI, TPEOYIOIIEr0o HECKOJIbKHXMATEMaTHYSCKHX ormepanui ..1,5
Oainia.

PaGoTamokeT BBITIOJIHSIETCS MMCbMEHHO.



IIpumepsl TeCTOBBIX 3aJaHU.
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TEXHUYECKAA MEXAHWKA. TEOPETUMECKAA MEXAHUKA

KUHEMATHKA
HUHEMATHKA TONKH Temw11.7; 1.8 Bapuanr1
Bonpocui Ovsernl Kou
. Toyka anmxeTcH no TPackTopHH, uucmncﬁ Bun
BUCBMEPKM, COFAAcHO YpasHenyo S = f1t). apn YBCTHHMUTCA B 2 pasa 1
| Kax M3MEHMTCA @, B MOMEHT NCPCXO/IA C BEPXHEH _
| OKPYAKNOCTH ha nnHoI0?
| n=1u Ay YMENLILUKHTCA B 2 pada 2
7 —]
N Qg YHERHUNTCA B 4 pasa 3
|
=M @ YMEHLIINTCA B 4 pasa 4
2. TowKa 383OKCTCA COMNIACHO YPABHCHHK
|
S=2+00% Pasnomepuoe ! 1
OnpeaeanTy BUT ABHKCHITR TONKN.
PasHoyckopeHHOe l 2
PasnozaMennerxoe 3
Hepaanomepxoe 4
L
' 3. Touka ﬁmummu no ayre AB Cornacho ypasnenno g =01 MC;a =514 M /c’ \
S=0t" +0,3. 3
Onpenenuts HAUANHHYIO CKOPOCTD M TIORHOE YCKOPeHHe 5
uepes 2 ¢ ABKOKERN, ecnu paguyc ayrx 0,45 M. Vo =3 M/Cia =12 Mfc” 2
Vg =0,3M/Cja =514 M/c? 3
vy =0,3 M/Cia =5 M/c? 4
4. [Mo rpaditky CKOpOCTEH TONKY ONPEACTNTD MYTD,
NPORSENNNG 50 BPEMA LBHKENNA, s=7M 1
2, M/C
30 $=125 M 2
15 s=175 M 3
0 10 te s=225M 4
5. Teno, AEMranch PABHOYCKOPEHHO K3 cocToARKA noxor 10 ¢,
s=200M |
nocrurio cxopocti 50 M/c.
Onperennty NyTL, NPORICIHNI TENOM 32 3TO BPEMA.
s=250M 2
sm285 M | 3
s=315M 4




TEXHWYECHAA MEXAHWHA. TEOPETHYECKAR MEXAHUKA
AHHAMHKA

Hensende MaTepHanHOM TOUKW, MeTog KHHETOCTATHIH Tema1.13 Bapuaut 1
i - Bonpocem | ~ Ommerw | Koa
Il. B iy MaTepranibibiMg TOMKLM my =L Er Wy =8 ET a =£# ] l
| NpuRDHeds QHNAKORLE CHILL L |
' CpaRHWTE BEMIHIHE] FCKOPEHII, © KOTOPRMEE GyayT
i MEHTATLLA 3TH TOUKH. ! g, =, 2
| 2
| - — —_ B
1: a =2a, 3 i‘
: | a, =4a, 4 ]
2, CROGOIHAN MATEPHATEHAN TOSKL, MACCA KOTOPOA panii FelfH 1
| BT, AEERCTCA DPAMOIHECAHO COTTACHO VEABHCHH =
I
I 5=258,
! F=H 2
CHpenenuTh ReACTRYIONIYE HA HEe CHITY, |
| F=40H 3 |
FmBlH 4
3. Touka M pEnReTcs KpHBOnEHENHO 1 HEPIBHOMEPHD, - I
| Brifipark QOpMyny A0 pactieTa HopMaTEHON
f COCTARMAHIGER CH/BL HHEPIN.
W HILT 2
; I Fia ] uz 3
f;\ | :
| - T — o e - -——
| :
r:lz,,||||:r:r]'a.-l:l.lzl,-"r']I 4
r...._.._.__,..._._. S ———————————— e B S T A - —— o — 8 S—— |
{4, Onpeagnnrs cnny narasensa Tpoca Gapadannof nedemku,
| mepesenalinera BECpX TPy Maconlt 100 Br ¢ yeROpPEHHEM 400 H 1
I oa=d it
|
i e 081 H 2 |
] |
Ao e —
£ { 1381 H 3
ﬂ @ I
1621 H 4
5, Uesmy pamin cHIn ARTenna arroMofung Ha MooT np
cROpeCTH U =20 m/c, KOraa o HaXoWTCA Ha cepeamkc 3725 kH ! i
MOCTIL, ECAH BeC arTomMabnir (- =35 wH, 2 pafuyc KpHEHIHE ; T —=
mocTa r =800 m? ! |
-F 1522 xH 2 J
| -]
i 35 kH 3
36,75 xH 4




TEXHWYECKAR MEXAHKKA. CONPOTHBAEHHE MATEFMANOB

OCHOBHLIE NDNDMEHWA, METOA CEYEHMA, HANDAMEHHA Tema 2.1 BapHauT 2
P e — —
| Bompasck Crruemia Ko, |
L. Mpanod Gpye Barpysed cHaoh F
Ky : r e Heanaivrenkiym 1
KLy 1o e UpMALTIH) IOTFTH GPYE, SCTH TOeTE CRATE !
s rpvasn Qropya OpyYol JOCCTIHOBLIACL S0 HEXOTHADG
7
COCTONHHA. Tl deckym 2
- ;
T ok
/’ 5 — = = Yoprerve 3
/-. _______ = 7 |
] i . i
Choricromnyie | 4
20 B RakOm COYURe MErepHiL COATHETCL CLHOPO0HRLMT 1 : 1
A CROTCTHD MATRPGLTY 118 SIHTRT UT PlaMepi. i
. MaTepuan 3amamHeeT kech Oiveen, ) |
B, PUAHED- METIHHTECK e ZROA AN MTEDHIN I KNI 5 2
0 BLCK HAMPERSKH Y. |
£ TeMNCpaTYPa MATEPHATE S0 AR B BoEs ol nese, i I 3
! I <
)
I S e - - — . -
I
3 ¥CIRpoBMTL BHE HATPYECHHA B CoacHEH T-1. ’
i. ) WA BT bpye cwaz 1
3l ! i bpye pacrauy 2
18H 230 : 22H 47  0H ' T I R
ey —— i 2 | ; Lrpye cripyuen 5
[DH
} X
r ,I' E'I:"'l.l:_. h:'-I,II'H‘I.'r' 4
A, Ha Gpve peforayinr somesred Dap e nonuckesr Wy,
OITPneTeeTh RETANUHY RHYTE TECD C2 1000 QT aul - :
focemeHny I-1,
My=18kH M M;=5gH M SAuH M 2
¥ | o R
- — iy =7
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INEPEYEHDb
BOIPOCOB K 3a4eTy

mo qucuumiange OIl.03Texunyeckas MEXaHHUKA.

K pazneny «Craruka».

1.OcHoBHBIE TTOHATHS U onpenieneHus] « CTaTUKW.

2.Axcuombl «CTaTUKI.

3.CB43M M UX peakUHuu.

4.I'eoMeTpUUECKUN METOJ] CIIOKEHUSI CHUII.

5.IIpoeknuu cuibpl U BEKTOPHOM CYyMMBI CHJI Ha OCb.

6.AHATUTUYECKUM METOJI ONIPEAEIEHUS 3HAUEHUS U HAPABJICHNS PaBHOIEVCTBYIOIIEH
IJIOCKOM CHCTEMBI CXOISAIIMXCS CUJL. Y CJIOBUE PABHOBECHS.

7.11apa cun. DkBUBaIIEHTHOCTH nap. CIOKEHHE U paBHOBECHE AP CHJI HA INIOCKOCTH.
8.MOMEHT CHJIBI OTHOCUTEBHO TOUYKH U OCH.

9.1TpuBeaeHUE CUIIbI K JAHHOM TOUKE.

10.IIpuBeaeHME MIOCKON CUCTEMBI CHII K TAHHOM TOYKE.

11.YpaBHeHus paBHOBECHS IIJIOCKOM CUCTEMBI ITIPOU3BOJIBHO PACIIOJIOKEHHBIX CHIL.
12.0mnopHble yCTpOHCTBA OATIOYHBIX CUCTEM.

13.IleHTp TAKECTH MPOCTHIX FreoMeTpuUecKux Guryp. LIeHTp TsxecTn craHAapTHBIX
MIPOKATHBIX TPOPUIIEH.

K paszgeay «ConporuBiieHue MaTepPUATIOBY.

1.ITonsitue o nedopmaiuu B yrpyrom tesne. (OcHoBHbIE TepMUHBI « COMPOTUBIICHUS
MaTepHuasoBy).
2.OCHOBHBIE JOMYUIEHUSI O CBOMCTBAX MATEPUAJIOB U O XapakTepe AehOpMaLIHH.
3.Meton ceuenunii. Buapl HarpyXeHU.
4 HanpsikeHus.
S.1IponosibHBIE CUIIBI IPU HAIIPSKEHUU U CokaTUU. [locTpoeHue 31mop NpoI0abHBIX CHUJL.
6.HanpsikeHus: B CEUEHUSAX TIPU PACTSHKEHUU U CKATHH.
7.3akon I'yka. [IpononbHas gedopmanus.
8.Ilonepeunas nedopmarus. Koapdunuent [lyaccona.
9.PacueTbl Ha NPOYHOCTD MPU PACTSHKEHUH U CKATHUU.
10.ITonsiTHE O Cpe3e U CMATHM.
I1.Yuctsiii casur. 3akoH ['yka nipu ciaBure.
12.Kpyuenune. Dnopbl KpyTAILIAX MOMEHTOB.
13.Hanpsixenue u gfeopManuu npu KpyueHuu.
14.PacdeTsl Ha MPOYHOCTH IPU KPYUECHUH.
15.PacdeTsl Ha )KECTKOCTh MPU KPYUEHUHU.
16.13ru6. OCHOBHBIC MTOHSATHA.
17.Ilonepeunble cuibl U U3rHOAONIME MOMEHTHI B CEUEHUSIX OaJIKH.
18.ITocTpoeHue AIIOp MOMEPEYHBIX CHIT K H3THOAIOINX MOMEHTOB.
19.HopmarnbHbie HanpsHKEHHS TIpU U3THOE.
20.PacyeTbl Ha MPOYHOCTDH MIPU U3THOE.



21. JIuHeitHble 1 yII0BbIE IEpEMEILEHUS TPU U3r1uode. PacueTsl Ha )KECTKOCTb.
22 IlonsiTue 0 cnoKHOM J1e(hOPMUPOBAHHOM COCTOSTHUU TEa.

23.IloHaTHE O TEOPUSX TPOYHOCTH.

24 Pacyer Bajia pu COBMECTHOM JIEHCTBUU U3r10a U KpyUeHHUsI.
25.YCTOMYHUBOCTD CHKATBIX CTEPIKHEM.

26.ConpoTUBIICHUE YCTAJIOCTH. Y CTAJIOCTHOE PA3pyLICHUE.

277 .1Ipo4HOCTB IpY TMHAMHAYECKHUX Harpy3Kax.

K pazneny «KuHeMaTuka.

1.OcHoBHbIe ToHATHS «KUHEMaTUKN.

2.YpaBHEHHUS JBUKEHUS TOUKHU.

3.CKOpOCTb TOYKH.

4.Y cKkopeHue TOUYKH.

5.Bujsl 1BUKEHUS TOYKHU B 3aBUCUMOCTU OT YCKOPEHUS.

6.IloctynarenbHOE IBHKEHUE TENA.

7.BpaiarenpHoe IBUKEHUE Tea.

8.CBs3b MEXK/ly JIMHEHHBIMU U YIJIOBBIMU MapaMeTpaMu TOYEK BPAILIAFOIIErOCs TEA.
9.Kunemarnueckue rpaguku.

10.MrHOBEHHBIH LIEHTP CKOpOCcTel. AOCOIIOTHAS CKOPOCTb.

K paszpeny «lunamukar».

1.OcHOBHBIC TOHATHS U AKCUOMBI «/{[MHAMUKI.

2.Cuna uaepuuu. MeToJ1 KHHETOCTaTHKM.

3.PaGoTa 1 MOLTHOCTH CHJIBI IPU MOCTYMATEIbHOM JABUKECHUU.
4.PaboTa 1 MOIHOCTh TP BPAILATEIbHOM JIBH)KEHHH.

5. Tpenue ckonbxenus. KoappuuueHT TpeHnst CKoJIbKEeHus.
6.Tpenue kauenusi. KoadduineHt TpeHus: KaueHusl.
7.Mexanudeckuid K03 PUITMEHT MOJIE3HOTO JEHCTBUA.
8.IloTeHlMaNbHAs 1 KUHETUYECKAs! SHEPTHSL.

9.3aK0H U3MEHEHUS KOJIMYECTBA ABUKEHUS.

10.3ak0H U3MEHEHUSI KHHETUYECKOW SHEPTUU.

11.YpaBHeHue quHaMUKHU 7151 BPAIIaTEIbHOTO IBUKEHUS TBEPJIOTO TEJIa.

K paszaeay «/leraju MmanmimH 1 MeXaHU3MbI».

1. Knaccudukanus Mamims.

2.0OcHOBHBIE TPEOOBAHMS K MALTMHAM U JCTAJISIM.

3.HepaszbemHuble coeluHEeHUs. 3aKJIETIOYHbIE U CBAPHBIE COCAMHEHUS IeTaJCH.

4.KneeBble coequHenusi. CoeqMHEHUs TAaKOM, 3alpecCcOBKOM U 3a()OPMOBKOM.

5.Pe3nboBBIC coenuHeHus. Kinaccudukarus pe3no.

6.Haznauenue u knaccudukaius nepeaad BpaiaTeaIbHOro JBUKCHHUS.

7.KuHemaTu4eckue U CUIIOBBIE COOTHOIIEHHS B IEPEIaTOYHBIX MEXaHU3MAaX.

8. ®pukimonHsle niepeaaun. Mx HazHaueHne u ocooeHHocTH. KnHemaTnueckue
COOTHOILICHHS.

9.Ilpunnumn paboTsl, Kaccudpukaims, 0COOEHHOCTH U 00JaCTh TPUMEHEHUS 3y0UaThIX
nepeaad.



10.I'eomeTpust HBOJIBBEHTHOTO 3yOUuaToro 3anemieHus. OnpenaeneHne OCHOBHBIX
I1apaMeTpOB.

11.Kpatkue cBeieHHs] 0 METOAAX U3TOTOBIICHUSI 3yOUaThIX KOJIEC.

12.Bunpl pa3pyuieHus: 3yobeB 3y04aThix KOJIeC.

13.Konunueckue 3y0uatsie nepegaun. OCHOBHbBIE T€OMETPUUECKHUE COOTHOIICHHUS.

14.enubie nepenayu. OCOOEHHOCTH U 001aCTh MPUMEHEHHS.

15.Pemennnie nepenaun. OcoOEHHOCTH U 00JIaCTh TPUMEHEHHUS.

16.Yepssiunas nepegada. OcobeHHOCTU U 00J1aCTh TPUMEHEHUSI.

17.HazHaueHne, KOHCTPYKIMS U MaTEpUalbl OCEN U BAJIOB.

18.11InoHOYHBIE U MIIULEBBIE COCTUHEHMS.

19.IToAmMITHUKY CKOTBKEHHSI, TIOAIUITHAKY KadeHns. OCOOCHHOCTH yCTPONCTBA.
ObnacTh NpUMEHEHUs!.

20.Haznauyenwue u knaccudukanus MyQr.

21.Pegyxropsl. KoHCTpyKIUSL.

22.MexaHu3Mbl BO3BPATHO-TIOCTYNATENBHOTO M KOJIEOATENBHOTO IBUKEHUM.

23.MexaHu3Mbl IPEPHIBUCTOTO U OJTHOCTOPOHHETO JBUKEHUS.

IlepedyeHnnb JuTepaTypsl AJI51 NOATOTOBKH K 3a4€Ty

OcHoBHas JauTeparypa:
1. Texunueckas mexanuka: yueOnuk / JI. H. 'ynumosa, 0. A. Enudanues, 3. . XKusaro,
A. B. Makapos; oz penakiueit 3. f. XXusaro. — Cankrt-Ilerepoypr: Jlans, 2023. — 324
c. — ISBN 978-5-507-45644-4. — TexcT: »nekTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubmuoTeunas cucrema. — https://reader.lanbook.com/book/277055#19
2. Texunueckas Mexanuka.yueOHuk / Cepoun E.I1. — Mocksa : KanoPyc, 2023. — 399 c.
— (CIIO). :https://book.ru/book/931903

JlonoTHUTE IbHbIE HCTOYHUKH:
1. AM. JIykbsinoB, M.A. JlykesnoB. Texanueckas mexanuka. ®I'bOY «YuebHo-
METOJUYECKUH IIEHTP 10 00PA30BaHUIO HA JKEJIE3HOJOPOKHOM TpaHcropTe», 2014 T.


https://book.ru/book/931903

Kpurepum onenkmu:

«5» (OTJIMYHO) - CTYIEHT 3HAET HE TOJIbKO MPUHIIUIIBI Y4€OHOW TUCIUIUIMHBL, HO U UX
YAaCTHBIE MPUMEHEHHSI, MOKET CAMOCTOSITENIbHO 100BIBATh 3HAHUS IO yueOHOU
TUCIUILTAHE, UMEET HEOOXOANMbIE PAKTUUECKUE YMEHUS U HAaBBIKH.

«4» (XopowIo) - CTYAEHT 3HAET NPHUHIUIBI Y4€OHON AUCLMIUIMHBI, HO UX PUMEHEHHS
HE BCE; MOXKET CAMOCTOSTENbHO JOOBIBATh 3HAHUS, NIOJIB3YSCh JINTEPATYPOM; UMEET
pa3BUThIE IPAKTUUYECKUE YMEHUS, HO HEOOS3aTEIbHO HABBIKH.

«3» (YI[OBJIGTBOpI/ITCJII)HO) - CTYACHT 3HACT TOJIbKO OCHOBHBIC ITPUHIIUIIBI, MOKCT
CaMOCTOATCIIBHO I[O6I>IBaTI> 3HaHMusA, 4aCTHYIHO C(bOpMHpOBaHBI YMCHUA U HABBIKHU.

«2» (HeyJOBJIETBOPUTENBHHO) - CTYJICHT HE 3HAET MIPUHIUIIOB Y4ECOHON JUCIUTUINHBL
YaCTUYHO C(HOPMHUPOBAHBI YMEHHUS U HABBIKH, €CJIM CTY/ICHT MOKa3aJl MOJHOE HE3HAHUE
BOIPOCA, OTKA3aJICsl OTBEYATh WJIM HE MPUCTYIUI K BHIOJHEHUIO 3aIaHUH.



3anaHud I CaMOCTOSITEIbHOM PadoThI

HaumeHoBaHue pa3iesioB U TeM

Buasbl camocTosiTeJIbHOM PadoThl 00y4arOIUXCS

1

2

Tema 1.3. CraTtuka coopy:xkenuii. OCHOBHBIE
cBeneHus. MccnenoBanue reoMeTpuaeckon
HCH3MCHSEMOCTH IJIOCKUX CTCPKHEBBIX CHCTEM.

Texunueckas Mexannka.y4eOnuk / Cepoun E.IT. — Mocksa : KunoPyc,
2023. — 399 ¢. — (CIIO). :https://book.ru/book/931903
Pazgen 3. 'naBa 17. KOHCHIEKT

CraTHuecKku OIpPEACIUMBIC U CTATUYCCKHU
HCONPEACTINMBIC TTIIIOCKUE CUCTCMBI. Meton
BBIPE3aHU Y3JI0B, METOJA CKBO3HBIX CCUCHUH.

Texuuueckas Mexanuka.yueOnuk / Cepoun E.IT. — Mocksa : KunoPyc,
2023. — 399 ¢. — (CTIO). :https://book.ru/book/931903
Paznen 3. koHcneKT

Tema 1.4. IlpocTpancTBeHHas cCTeMa
cuiITapannenenunen cuin. PaBHonelcTByomas
MIPOCTPAHCTBEHHOMN CXOIALIEICS CUCTEMBI CUJL.
VYcnoBus U ypaBHEHUS] paBHOBECUS

Texumueckas mexannka: yaeOnuk / JI. H. I'ynmmosa, 0. A. Enudanres,
3. S ’Kusaro, A. B. Makapos; mon pegaxmmeit 3. 5. )Kusaro. — CaHKT-
[TerepOypr: Jlans, 2023. — 324 c. — ISBN 978-5-507-45644-4. —
TexcT: anekTpoHHbII // JIaHB: IIeKTPOHHO-ONOINMOTeYHAs CHCTEMa. —
https://reader.lanbook.com/book/277055#19

Paznen 1. 'maBa 5, koHCHEKT

MOoOMEHT CUJIbl OTHOCUTENIBHO OCH. Y paBHEHUS
paBHOBECHS IPOCTPAHCTBEHHOW CUCTEMBI
MIPOU3BOJILHO PACIIONOKEHHBIX CHJL.

Texuuueckas mexanuka: yueonuk / JI. H. T'ynmumona, 10. A. Enudasnries,
9. 5. Kusaro, A. B. Makapos; oz peaaxiueii 2. 5. dKusaro. — CaHkT-
[etepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-507-45644-4. —
Texcr: anekTpoHHbI // JlaHb: 2JIeKTPOHHO-OMONINOTeYHAs cCCTeMa. —
https://reader.lanbook.com/book/277055#19

Paznen 1. I'maBa 5, kKoHCIIEKT

Tema 2.3. Cpe3 u cmsaTue.Cpe3, OCHOBHbIE
pacdeTHbIE MPEIOCHUIKH, PACICTHBIC (POPMYIIEL.
Cwmsrtue. PacyeTsl Ha cpe3 U CMSITHE, COEAUHEHUI
Oonramu, mTUdTAMH, 3aKICTTKAMU.

Texunueckas mexannka: yaeOnuk / JI. H. I'ymumosa, 10. A. Enudanres,
9. 4. Kusaro, A. B. Makapos; noa peaakuueit 2. 5. XKuparo. — Caskr-
[etepOypr: Jlanp, 2023. — 324 c. — ISBN 978-5-507-45644-4. —
TekcT: aneKTpoHHbII // JIaHb: IIEKTPOHHO-ONOIHOTeYHAs CHCTeMa. —
https://reader.lanbook.com/book/277055#19

Paznen 4. I'naBa 4 KOHCIIEKT

Tema 3.1. OcHOBHBIE IOHATHUS U ONpeaeTeHHUs.
CoeanHenus AeTajieil MalluH.

Ha3nauenue coequHeHui AeTaneil MalluH.
Hepa3sbemHble U pa3beMHbIE
coeMHEeHNs.3aKNENoYHbIe U CBApHBIE
coenuHenus. KieeBble, pe3b00BbIE COCMHEHNSI.
KoHTposnbs KauecTBa TEKYIIETro coJiep KaHus IIyTH,
PEMOHTHBIX M CTPOUTEJILHBIX padoT.

Texuuueckas mexanuka: yueonuk / JI. H. I'ynumoga, H0. A. Enudanres,
9. 5. Kusaro, A. B. Makapos; oz peaaxiueii O. S. dKusaro. — CaHkT-
IetepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-507-45644-4. —
Texcr: anekTpoHHbIi // JlaHb: 2JIeKTPOHHO-OMONINOTeYHAs cCTeMa. —
https://reader.lanbook.com/book/277055#19

Paznen 5. 'maBa 1 koHCIIEKT

Tema 3.2. Mexannueckue nepeaauu. leraau u
cOOpoYHbIe eIMHUIBI epeaay.

OpuKIUOHHBIE TTepenadn. JJocTtonHcTBa U
HEJIOCTaTKH, 00JacTh MpuMeHeHus. Pacder.

Texunueckas mexannka: yaeOHuk / JI. H. T'ymumona, 10. A. Enudanres,
9. 4. Kusaro, A. B. Makapos; nog peaakuueit 2. 5. XKuparo. — Cankr-
[erepOypr: Jlanp, 2023. — 324 c. — ISBN 978-5-507-45644-4. —
TekcT: ameKTpoHHbII // JIaHb: IIEKTPOHHO-ONOIHMOTeYHAs CHCTEMa. —
https://reader.lanbook.com/book/277055#19

Pasnen 6. 'maBa 1 KoHCIIEKT

Yepasunsle nepenaur. OCHOBHBIE TapaMeTPEI
nepeaay, 00J1acTh MPUMEHEHUS, TOCTOMHCTBA U
HEIOCTaTKH.

Texuunueckas mexanuka: yueonuk / JI. H. T'yaumona, 10. A. Enudanres,
9. 5. Kusaro, A. B. Makapos; oz peaaxiueii O. 5. dKusaro. — CaHkT-
IetepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-507-45644-4. —
TexcT: anekTpoHHbI // JIaHB: NIEKTPOHHO-ONOINOTEYHAs CHCTeEMa. —
https://reader.lanbook.com/book/277055#19

Paznen 6. ['naBa 4, KOHCIIEKT,

Pemennsie u LCIHBIC Iepeaavun. OCHOBHEIE
napamMeTpbl nepeaay, 0011aCTh MMpUMEHCHUA,
JOCTOMHCTBA U HEAOCTATKH.

Texuuueckas mexanuka: yaeOnuk / JI. H. T'ymumona, 10. A. Enudanres,
9. 4. XKusaro, A. B. Makapos; nox pegaxkuueit 3. f. XKusaro. — CaHkT-
[MerepOypr: Jlanb, 2023. — 324 c. — ISBN 978-5-507-45644-4. —
Texcrt: anekTpoHHbI // JlaHb: 3JIeKTPOHHO-0MONINOTeYHAs ccTeMa. —
https://reader.lanbook.com/book/277055#19

Pasnen 6. ['maBa 6 KOHCIIEKT,

Banbe u 0OCH, UX HA3HAYCHUEC U KOHCTPYKI[U.

Texunueckas mexannka: yueOnuk / JI. H. I'ynumosa, 0. A. Enudanres,
9. S. Kusaro, A. B. Makapos; oz peaakiueit O. S. dKusaro. — CaHkT-
IetepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-507-45644-4. —
TexcT: anekTpoHHBII // JIaHB: /IEKTPOHHO-ONOINOTEYHAs CHCTeMa. —
https://reader.lanbook.com/book/277055#19

Paznen 7. I'maBa 1, koHCHekT,



https://book.ru/book/931903
https://book.ru/book/931903

Onops! CKONBXEHUs U KauyeHus1. MyQThI.

Texanueckas Mmexanuka: yaeonuk / JI. H. T'ynumosa, 10. A. Enudannes,
9. 5. Kusaro, A. B. Makapos; oz pexakiueit O. S. dKusaro. — CaHkT-
[MerepOypr: Jlanb, 2023. — 324 c. — ISBN 978-5-507-45644-4. —
TekcT: 25IeKTpOHHEIH // JIaHb: 2JIeKTPOHHO-ONOIHOTeUHAs CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pazgen 7. I'masa 2,3,4, KOHCIIEKT,

PeﬂyKTOpLI. HpOCTLIe Tpy30IIOAbEMHBIC MAIlIUHBI.

Texumueckas mexannka: yaeOnuk / JI. H. I'ymumosa, 10. A. Enudanres,
9. 5. Kusaro, A. B. Makapos; oz peaaxuueii 2. 5. dKusaro. — CaHkT-
[etepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-507-45644-4. —
Texcr: anekTpoHHbIi // JlaHb: 2IeKTPOHHO-OMONINOTeYHAs ccTeMa. —
https://reader.lanbook.com/book/277055#19

Paznen 6. I'naBa 5,KkoHCHIEKT,




