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[TaciopT KOMILIEKTa KOHTPOJIBHO-OLIEHOYHBIX CPEJICTB.

PesynbTarsl ocBOEHUS Y4EOHOM NUCLUUIUIMHBL, TOJIEXKAIUE IIPOBEPKE.
OreHka OCBOCHUS yUeOHOU JUCIIUILTUHBL:

q)OpMBI 1 METOJbI OLICHHUBAHN .

Komudukarop oneHOYHBIX CPEICTB.

3anaHus I OLIEHKU OCBOCHUS JUCITUTUINHBIL.



1.ITacnopT KOMIJIEKTa KOHTPOJIbHO-0I[EHOYHBIX CPEICTB

B pesynprate ocBoenus ydeOHoM mumcrmrumabl OI1.03 TexHudeckas MexaHWKa OOydaronIuiics
nokeH obnagate mnpexycMorpeHHbiIMH DPI'OC mo cnemmanbHoctn  23.02.08 CrpowutenbcTBo
JKeJIe3HbIX JI0por, MyTh U MyTeBoe Xo3s1icTBO (basoBas moaroroska CIIO) crienyronumu 3HAHUSMU,
YMEHHSIMH, KOTOpbIEe (GOPMUPYIOT MPOodecCrHOHAIBHBIE KOMIICTCHIIUN, U OOIIMMH KOMITETECHIUSAMH, a

TAKXEC JIMYHOCTHBIMU PE3YyJIbTaTaMM OCBAaMBACMbIMHU B paMKaX IIPOIrPaMMBbI BOCIIUTAHUS .

Ko OK,
K

YmMmerhb

3HaTh

Biaagern
HABBbIKAMH

pacro3HaBaTh 3aa4y U/UiIH
npobieMy B podecCHOHATEHOM
H/UIIN COLIMAIBHOM KOHTEKCTE,
aHAJM3UPOBATh U BBIICIATH €€
COCTaBHBIC YaCTH

aKTyaJbHBIN
npodeccuoHaNbHBIN U
COIMATbHBINA KOHTEKCT, B
KOTOPOM MPUXOJIUTCSA
paboTaTh U KUTh

OIIPEAECIIATD ATAIbl PELICHUS
3aJa4du, COCTaBJIATH IIJIaH
NEMCTBYS, pealn30BbIBaTh
COCTABJICHHBIH IIJIaH, ONIPEAEIIATh
HE00XO0IUMBIE PECYPChI

CTPYKTYypa IUIaHa JUIs
peIIeHUs 33]1a4, aITOPUTMBI
BBINOJIHEHUSI paboT B
poeCCUOHAITBHOU U
CMEKHBIX 00J1aCcTsIX

OCHOBHBIC HCTOYHHUKN

OK 01. BBISBJIATH U 9Q(PEKTUBHO UCKATh | MHQOPMAIIMH U PECYPCHI -
nH(pOpMaLIHIO, HEOOXOUMYIO JUTSL pEIICHUS 3a/1a4 W/HITH
JUIS peIlieHus 3a]]aui U/WiIH npobiieM B
poOIEMBI poeCCHOHATLHOM H/HITH

COLIMAJIbHOM KOHTEKCTE
BJIa/IETh aKTyaJIbHBIMH METOIAMU | METOJIbI padOThI B
paboThl B IpohecCHOHAIBHONM U | MpOo(heCCHOHATBLHOM U
CMEXHBIX chepax CMEXHBIX cepax
OLICHMBATbH PE3YJIbTAT U MOPSIOK OLIEHKH
ITOCJIE/ICTBHS CBOMX JICHCTBUN pe3yJbTaTOB PELICHUS
(caMOCTOSITEIBHO HITHU C 3aj1a4 NpoQecCUOHANTBHOM
MTOMOUIbI0 HACTABHHUKA) JIESITEIIbBHOCTH
OIIpEAEIIATh 334 Ul IOMCKa | HOMEHKIJIATypa
nH(pOpMalNH, TUIAHUPOBATh MH(OPMaLMOHHBIX
npoliecc MoucKa, BHIOUpaTh UCTOYHUKOB, IPUMEHSAEMBIX
HE00X0IMMBbIE UCTOYHUKHU B IIpoeccnoHanbHOM
uHpopManuu JESITEIIBHOCTH
BBIJIENIATh HanOoJiee 3HAYMMOE B
nepeyHe HHpopmaIu,
CTpYKTYPHPOBATH TONYUACMYIO IPUEMBI CTPYKTYPHUPOBAHUS
uH(popManun
OK 0. nHpopmMalnio, 0popMIISITH i

PE3YJIbTATHI ITIOHMCKA

OICHUBATH NPAKTHUYCCKYTO
3HAYUMOCTB PE3YJIbTATOB ITIOUCKA

dbopmat opopmieHuUs
pe3yabTaTOB MOMCKA
nH(popMalun

MIPUMEHSTH CPEJICTBA
MH(OPMALIMOHHBIX TEXHOJIOTUI
JUISL peLIeHus
npodeccnoHaNbHBIX 3aau

COBPEMEHHBIE CPENICTBA U
YCTpOMCTBA
UH(pOpPMAaTU3AILUH, TTOPSI0K
HUX IPUMCHCHHUA U

HCII0JIb30BATH COBPECMCHHOC

IporpaMMHOe oOecrieyeHue




porpaMMHOE 00eCIIeYeHUE B
npodeccnoHaTbHOMI
JeSITeIIbHOCTH

B MpoeCCUOHATBHOU
JACATCIIbHOCTH, B TOM YHCIIC
(pPOBBIC CPE/ICTBA

UCIOJIb30BATh PA3IMYHBIC
U pPOBBIC CPEACTBA JITIsS
penieHus mpodecCuoHaATbHBIX
3aa4

IIK 2.2.

OIpeneNsiTh 00beMbI 3eMJISTHBIX
pabot, moTpeGHOCTH
CTPOHTENHCTBA B MaTepHaliax
ISl BEPXHETO CTPOCHHS IYTH,
MallrHax, MeXaHH3Max, padoueit
CHJIE JUTS TIPOU3BOJCTBA BCEX
BUJIOB IYTEBBIX PadoT

Ha3HauY€HHUE U YCTPOMCTBO
MallIuH U CPEJICTB MAJION
MeXaHU3aluH

pa3paboTku
TEXHOJIOTUIECKUX
MIPOIIECCOB
TEKYIIETO
COJICpIKAHHMS,
PEMOHTHBIX U
CTPOMTEIIBHBIX
pabor

OTIPEACIIATH 00BEMBI 3EMIISTHBIX
pabot, moTpeOHOCTH
CTPOUTENIbCTBA B MaTepUaIax
JUTSL BEPXHETO CTPOCHUS TTYyTH,
MallliHaX, MeXaHu3Max, paboueit
CHJIE JUTSI TPOM3BOJICTBA BCEX
BUJIOB ITyTEBBIX paObOT

OpraHu3aLuIo U
TEXHOJIOTHIO paboT 1o
TEXHUYECKOMY
00CITy’)KUBaHUIO ITYTH,
TEXHOJIOTUYECKUE
HpOLIECChl PEMOHTA,
CTPOUTENIbCTBA U
PEKOHCTPYKIMH TyTH

OCHOBBI IKCILTyaTaIlHH,
METO/IbI TEXHHYECKOH
JUArHOCTUKHU U
oOecrieueHns Ha/Ie)KHOCTH
paboThI KENEe3HOAOPOKHOTO

yTH

dopmoii aTTecTaluy Mo yueOHOM TUCIHUILINHE SIBISIETCS 3a4eT ¢ OLeHKOIA.




2.Pe3ybTaThl 0CBOEHHSI Y4eOHOI UCIHUNIMHBI, MOJIeKalHe MpoBepKe.

2.1. B pe3ynbrare aTTecTallMU MO YYEOHOW IUCIUIUIMHE OCYIIECTBIACTCS KOMIUICKCHAs MPOBEpKa
CIIEYIOIINX YMEHUH U 3HAHWM, a TaKXKe TUHAMUKA (POPMUPOBAHUS OOIINX, MPOECCHOHATBHBIX U
KOMITETEHITNH, TMIHOCTHBIX PE3YJIbTATOB B paAMKaX MPOrPaMMbl BOCTTUTAHHS .

Kox OK
K ’ YMmern 3HaTh Baaners HaBBIKaAMH
pacro3HaBaTh 3a71a9y
u/vim npooiemy B .
AKTyaJIbHBII
po¢eCCHOHATPHOM .
po¢eCCUOHATBHBIN 1
W/UIH COLUAIbLHOM N
COLMAILHBIN KOHTEKCT, B
KOHTEKCTE,
KOTOPOM MPUXOIUTCS
AHATM3UPOBATH U
N paboTaTh U KUTb
BBIIEISATh €€ COCTaBHbBIE
JacTH
OTIPEICTIATH ATAIIbI
CTPYKTypa IUIaHa JJis
pelICHUS 3a/1a4H,
peleHus 3a1a4,
COCTaBJIATH IJIAH
o AJTOPUTMBI BBITTOTHEHUS
JEHCTBUS, pEaIN30BHIBATH
. pabort B
COCTaBJICHHEIH IIJIaH, .
po¢eCCHOHAITBHOU U
OTIPE/ICIIATh
CMEXHBIX 001aCTIX
HEOOXOIUMBIE PECYPCHI
OK 01. OCHOBHBIE HCTOYHHUKH -
BBIBIIATH B 9O (DEKTHBHO | HHPOpPMAIIH U PECYPChI
HCKaTh UH(GOPMAITHIO, JUTSL peIIeHUs 3a/1a4 /Ui
HEOOXOUMYIO IS po0JjieM B
pEIICHUS 3a1a9¥ H/HITH pohecCHOHATTLHOM
POOJIEMBI H/WIIHA COLIUAIBHOM
KOHTEKCTE
BJIQJICTh aKTyaJIbHBIMH
METOJIbI pabOTHI B
METOJIaMH pabOTHI B .
. npoQeCCHOHAILHON U
poeCCHOHAIBHOU U
CMEXHBIX chepax
CMEXHBIX chepax
OIICHUBATH PE3YIbTAT U
MOPSIOK OLIEHKU
MOCJIEICTBUS CBOUX
N . PE3yJIbTaTOB PEIICHHUS
IEeNCTBUN .
3aja4 npodeccuoHanbHON
(caMOCTOSATETHLHO HIIH C
eI TENILHOCTH
MOMOIIbI0 HACTABHUKA)
OTIpeAeIATh 3aa4u IS HOMEHKJIaTypa
novcka MH(popmanuu, MH(OPMaLMOHHBIX
TUTAHUPOBATH MPOLIECC HCTOYHHUKOB,
MIOVCKA, BBIOMPATH MIPUMECHSICMBIX B
HEO0OXOUMbIC UCTOYHUKHU | MPOodeccuOHATBHON
OK 02 uHGbOpMaIIN eI TENILHOCTH
) BBIIEIATh HanOoIee
3HAYUMOE B TIEpPEUHE
MIPUEMBI
uHopManuy,
CTPYKTYpPHUPOBAHHUS
CTPYKTYypHUPOBAThH
uHpopMauu
MOJTy4aeMyIo
uH(pOpMalIo,




0hOpMIIATH PE3YIHTATHI
MIOVICKA

OLICHUBATH ITPAKTUYECKYIO
3HAYMMOCTb PE3YJIbTATOB
IIOUCKA

dbopmat opopmieHuUs
pe3yIbTaTOB IMOMCKA
nHpopmaruu

HNPUMEHSATH CPEACTBA
UH(POPMALIMOHHBIX
TEXHOJIOTUH JUIsl peIICHUS
npodecCHOHATBHBIX 3a1a4

COBPEMEHHBIE CPENICTBA U
yCTpOMCTBA
uHpOpMaTHU3aLNH,
MOPSAIOK X IPUMEHEHUS
u

HCII0Jb30BaTh
COBPEMEHHOE
POrpPaMMHOE
o0ecrieueHue B
po(heCcCHOHATILHOM
IESTENbHOCTH

POTPaMMHOE
oOecrieyeHue B
npoeCCuOHATHLHON
JESITEIIbHOCTH, B TOM
gucie nudpoBbie
CpeacTBa

UCIIOJIB30BaTh Pa3IMYHBIC
u(POBBIE CPEACTBA JIS
peuieHHs
pohecCHOHATIBHBIX 3aa4

IIK 2.2.

OTIpeeNATh 00BEMBI
3eMJISIHBIX paloT,
MOTPeOHOCTH
CTPOMTENHCTBA B
MaTepuanax AJisg BEpXHEro
CTPOCHUS TTYTH, MaIlINHAX,
MeXaHu3Max, paboueit
CUJIE JUIs ITPOU3BOJICTBA
BCEX BHUJIOB ITyTEBbIX
pabor

Ha3HAYEHHUE U YCTPOMCTBO
MAIIMH U CPEJICTB MaJIOi
MeXaHU3aIuu

pa3paboTKu
TEXHOJIOTUIECKIX
MPOIIECCOB TEKYIIErO
COJICPIKaHUSI, PEMOHTHBIX
U CTPOUTEIILHBIX padoT

OTpeeNsaTh 00BEMBI
3eMJISIHBIX paloT,
nOTPeOHOCTH
CTPOHTENHCTBA B
MaTepHasax Jjs BEpXHEro
CTPOCHUS TTYTH, MaIlINHAX,
MeXaHu3Max, pabouei
CHUIE JIJIsl IPOU3BOCTBA
BCEX BUJIOB IYTEBBIX
pabot

OpraHu3aIio ’
TEXHOJIOTHIO paboT 1o
TEXHHUYECKOMY
00CITy’)KUBaHUIO ITYTH,
TEXHOJIOTUIECKHE
HpOIeCcChl PEMOHTA,
CTPOHTENBCTBA U
PEKOHCTPYKIMHU TTYTH

OCHOBBI JKCILTyaTaluH,
METOAbI TEXHUYECKOM
IMArHOCTHKH U
o0ecIieueHns HaJeKHOCTH
paboThI
KEJIE3HOTOPOKHOTO MYyTH

JIP 10 3aboTsmuiics 0 3aIuUTe OKPYXKAIOIIEH Cpeabl, COOCTBEHHOW W Uy)KOW O€30MacHOCTH, B TOM

grcie UG poBoi.

JIP 13 T'oTOBHOCTH 00yYaromerocsi COOTBETCTBOBATh OKUJAHUSIM pPabOTOAATENIe: OTBETCTBEHHBIN
COTPYIHUK, JAUCUUTUIMHUPOBAHHBINA, TPYIONIOOWBHIN, HAllEJICHHBIH Ha JOCTHKEHHE IMOCTABJICHHBIX




3a1a4d, 3(QQPEeKTUBHO B3aUMOJCHCTBYIOIIMH C YJICHaMH KOMAaHIbl, COTPYAHUYAIOUIMA C JPYrUMHU
JIOJbMU, IPOEKTHO MBICIISAIINMN.

JIP 27 IlposBnsomuii cnocoOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 00JACTH NPOQECCHOHATBHBIX
KOMIIETEHIINM ¥ MEXIUCHUIUIMHAPHBIX 3HAHUN.

JIP 30 OcyuiecTBISIOMMNA TOUCK U MCIIONB30BaHUE MH(POPMALIUU, HEOOXOAUMOM I 3P (HEKTUBHOTO
BBINOJIHEHUS Pa3IMYHbIX 33/1a4, IPO()EeCCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.



3. Ouenka ocBoeHMsl Y4eOHOW TMCUUNIMHBI:

3.1.  ®opmbI U METOIBI KOHTPOJISA.

[IpenMeToM OIIEHKHM ClIyaT yYMEHHUs M 3HaHus, npeaycmorpeHHbie ®I'OC no aucuuiiiHe
OIL.03 Texnuueckass MEXaHHKa, HalpaBlIeHHbIE Ha (OPMHPOBAHHE OOMUX U MPO(HECCHOHAIBHBIX
KOMITIETEHIIHH, a TaK)Ke JIMYHOCTHBIX PE3yJbTaTOB B paMKax MPOrpaMMbl BOCITUTAHUSI.

KoHTposib M oOmeHka pe3yibTaTOB OCBOEHHS YYE€OHOW JUCLUIUIMHBI OCYILIECTBIISIETCS
MPEeroIaBaTeNieM B IMPOLECCEe MPOBEIACHUS MPAKTHUYECKUX U JIAOOPATOPHBIX 3aHSATHH, KOHTPOJIHHBIX
paboT, a TakKe BBIIOJHEHUS OOYUYAIOUIMMUCITECTOBBIX U JOMAIIHUX 3anaHuil. [TpomexyTouHbrit
KOHTPOJIb MPOBOJIUTCS B hOpME KOHTPOJIBHBIX pabOT M HTOrOBOT'O ONPOCA: BBHIIIOJHEHBI U 3aY4TEHBI BCE
nabopaTopHble M IpaKTHYECKHe pabOThl; BBIOJHEHBI HA TMOJOXKUTEIbHYIO OLIEHKY KOHTPOJIbHBIE
pabotel. ITOroBeIii KOHTPOJIH B hopMe 3auera ¢ omeHKon. OOyJaronuiics JOMyIIeH 10 3a4eTa, eClIu
BBITIOJTHEHBI U 3a4TEHBI JAOOPATOPHbBIE U MPAKTUYECKHE PAOOTHI



KoHTpoJib 1 o11eHKa 0cBOeHUSI Y4eOHOM TMCIUILIMHBI 110 TeMaM (pa3iesiam)

@opMBbI H METO/IbI KOHTPOJIA

Texymmii KOHTPOJIb

Py0e:xHbIil KOHTPOJIb

IIpomeskyTouHast aTTecTAMS

dnement V1 DopMbI IIposepsiembie OKLIIK, DopMbl IIpoBepsiemble dopma IIposepsiembie OKLIIK,
KOHTPOJIA Y, 3,JIP KOHTPOJIS OKLIIK, ¥V, 3,JIP KOHTPOJIS Y, 3,JIP
Pa3zpnen 1. 13 V1,31,32, 33, OKO0I1,
OcHoOBBI OKO02, JIP10, JIP13, JIP27,
TeopeTHYecKoil JIP30
MeXaHUKH
Tema 1.1. Craruxka. YO, T 31,0K01, OK02, JIP10, KP Ne 1 31, OKO01, OKO02,
OcHOBHbBIE JIP13, JIP27, JIP30 JIP10, JIP13, JIP27,
TIOHSATHS U JIP30
AKCUOMBI CTaTUKH
Tewma 1.2. Ilnockas | YO, I1IPNe 1, | 31, OKO01, OK02, JIP10,
cHCTEMa CHUJL. TIPNe2, JIP13, JIP27, JIP30
[TPNe3,
ITPNe4 T,
KPNel

Tema 1.3. CraTuka CP 31, OKO1, OKO02, JIP10,
COOPYKECHHII. JIP13, JIP27, JIP30
Tewma 1.4. CP 310K01, OKO02, JIP10,
[IpocTpancTBenHas JIP13, JIP27, JIP30
CHUCTEMA CHJI.
Tema 1.5. YO, ITPNe 5, | 31, OKO01, OKO02, JIP10,
Kunemaruka. T JIP13, JIP27, JIP30
Tema 1.6. YO, [1PNe6, | 31, OKO1, OK02, JIP10,
Jwnnamuka. T JIP13, JIP27, JIP30
Paznean 2. 13 ¥1,31,32, 33, OKO1,
ConporuBjeHue 0OKO02, JIP10, JIP13, JIP27,

MaTepHaJIoB.

JIP30




Tema 2.1. VO, T V1,32, OK01, OK02,
ConpoTuBieHue JIP10, JIP13, JIP27,
MaTepuaios, JIP30
OCHOBHEBIC
ITOJIOKCHHUS.
Tema 2.2. YO, JIPNe 1, | V1,32, OK 2, OK 4, OK
Pactsoxenue u T 5 0K 6,0K 8§, IIK 2.1,
cKaTHe. JIP10, JIP13, JIP27,

JIP30
Tema 2.3. Cpe3 u YO, JIPNe2, | V1, 32, OK01, OKO02,
CMSATHE. T, CP JIP10, JIP13, JIP27,

JIP30
Tema 2.4. Cnpuru | YO, JIPNe3,
Kpy4CHHE. T
Tema 2.5. 13ruo. YO, JIPNe 4, | V1, 32,0K01, OK02,

T JIP10, JIP13, JIP27,

JIP30
Paznen 3. lerann 13 V1,31,32, 33, OKO01,
MEXaHU3MOB M OKO02, JIP10, JIP13, JIP27,
MAIIHH. JIP30
Tema 3.1. YO, T,CP |33, OK01, OK02, JIP10,
OCHOBHBIC JIP13, JIP27, JIP30
MIOHSATHS U
OTpeIeTICHUSI.
CoenuHeHUs
JIeTajieii MaIluH.
Tema 3.2. YO, JIPNe 5, | 33, OK01, OK02, JIP10,
Mexannueckue JIPNe 6, T, | JIP13, JIP27, JIP30
nepenayu. Jleranu CP

U cOOpOUHbIE

€IMHUIIBI IIepeiay.




Koaundukarop ouieHOYHBIX CPeACTB

OYHKIMOHATBHBIM MPU3HAK OLIEHOYHOTO CPENICTBA (THUI

KOHTPOJIbHOI'O Sa,Z[aHI/IH)

Kox onenounoro cpencraa

YcTHBIN onpoc YO
ITpakTuaeckast pabora No n ITP Ne n
TectupoBanue T
KonTponbnas pabora No n KP Ne n
3agaHus 111 CaMOCTOSTEIFHON paboThI CP

- pedepar;

- TOKJAa;

- COOOIIIEHHE;

- OCCE.

PasHoypoBHeBble 3amauM W 3agaHud  (pacuérHele, | P33
rpadguyecKue)

PaGouas Terpaap PT
IIpoekTt I1
JlemoBas urpa A
Keiic-3amaua K3
3auér 3
HuddepernmrpoBanupiii 3a4ET 13
DK3aMeH €]




3agaHusa 1J1 OleHKH OCBOEHUS AMCIUILIMHbI

KoMmmiekT 3apannii
JJISI KOHTPOJILHOM padoThl Nel
1O JUCHUIINHE
OIl1. 03. Texnuueckan mexanuxa
OCHOBHOI1 Tpo(eccHOHATBLHON 00pa30BaTe/IbHON NMPOrPaMMbI
no cnenuajbHocTu 23.02.08 Cmpoumenscmeo rcene3nvix 00poz, nyms u nymeesoe Xo3saiucmeo
(ba3zoBasi oAroTOBKA CpeHero NpodeccuoHAJILHOr0 00Pa30BaAHUA)



KonTpoabHnas padora Nel nmo reme «Iliockasi cucrema cuin».

Bapwuanr 1.

1. Onpenenutsp peakiuu onop Oanku AB.
F=40xu

M=35xkH*m q=10 xkH/m

—
A A ey
Y =4
SN
1 M4 m
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2. OnpenenuTh peakIuu )KECTKOM 3a/CIKH.

F=50xH M= 40 kH*m
q=20 xH/m .
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3. Onpenenuts ycunus B crepxusix AB u CB.
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KonTpoabHnas padora Nel mo teme «Iliockasi cucrema cuin».

Bapuanr 2.
1. Onpenenutsp peakiuu onop Oanku AB.
F=30xH M=40xH*m
q=20 xH/™m >
s =4
3ml M2 ™M
—
2. OnpenenuTh peaKiuy KeCTKOM 3aeNKH.
F=10xH M= 60 kH*m
=10kH

q éﬂl

Zuuuiuun!

Z !

Z

3m 3m —

3. Onpenenuts ycunus B ctepxkusix AC u BC.

AB

60

F=200H




KonTpoabHnas padora Nel mo teme «Iliockasi cucrema cuin».

Bapwuanr 3.
1. Onpenenutsp peakiuu onop Oanku AB.
F=10 kH M= 30 kH*m
g =20 xkH/m —
| | | | [ [ ] g
A V \ 2 4 v \ 4 \ AEEE A 4
K A
SNV
1 M3 M1l M —
2. OnpeienuTh PeaKiiuy JKeCTKON 3aICITKH.
F=20xH M= 40 kH*m
=20k
q I%xh
Z . —
Z Y
d
3m 2m —

3. Onpenenuts ycunus B ctepxkusix AC u BC.
A
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45
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KonTpoabHnas padora Nel mo teme «Iliockasi cucrema cuin».

Bapuanr 4.
1. Onpenenutsp peakiuu onop Oanku AB.
F=15xH M= 25kH*m
q=10 xH/™m <+
A 1 '
A Y - v H‘H'J'kg
Pz v
1 M2 M2 M I
2. OnpenenuTh peaklny KECTKON 3a1€TIKH.
Fi=20xkH M=40xH*M F,=16xH
-
\ 2 L~
%4
2ME I M 3Mm
3. Onpenenuts ycunus B ctepxkusix AC u BC.
A B | 2
60 °
/ C
r'g
N

F1:3,5 kH F2:2,5 xkH



KonTpoabHnas padora Nel mo teme «Iliockasi cucrema cuin».

Bapwuanr S.
1. Onpenenutsp peakiuu onop Oanku AB.

M= 23 kH*m F=14xH
q=12 xH/™m
—

)
)

1 M4 M2 M - ’

A
y

2. OnpenenuTh peaklny KECTKON 3a1€TIKH.

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

—
3

NN

]
2M RV :

A
y

3. Onpenenuts ycunus B ctepxkusix AC u BC.

F]_: 7 xkH
C
30
F2: 9 kH
A B

Kpurepun onenkmu:

— «5» (oTnM4YHO) - ecnu OOydYaroIIuiics B TOJHOM OOBEME BBITIOJHIII BCE 3a7aHusi, MPOSBHUB
CaMOCTOSITENTbHOCTD U 3HaHUS MEXIPEIMETHOTO XapaKkTepa.

— «4» (xoporo) - ecau oOydarouuiicss BIMOTHUI 75 % 3a7aHuil, U B HUX COJEp)KATCA HEAOYETHI
WM OJiHA He TpyOas omuOKa; Mpu OTBETE HA MOCTaBJICHHbIE BOMPOCHI HMEJ HE3HAUUTEIbHbIE 3aMeUaHus
1 TIOTIPAaBKU CO CTOPOHBI IIPETogaBaTess.

— «3» (YZOBJIETBOPUTENBHO) - €CIM OOydYaloNIMiCs BBIMOJHHUI 3aaaHus Oojee yeM Ha 50 % u
paboTa coAaepKUT HEJOUEThI WM IBE-TPU HErpyOble OMUOKU UK JIBE TpyOble OIMIMOKH;



— «2» (HeyIOBIECTBOPUTEIHHO) - €CIIM 00YYaIOLIUiics BBIMOIHUI paboTy MeHee yeM Ha 50 % umu
pabota cofepkuT Ooee AByX IpyObIX OMMOOK WM HE IMPUCTYIHI K BHITOJTHEHUIO PaOOTHI.



IIpakTnyeckas padora Ne 1
Tema: OnpenesieHne paBHOAEHCTBYIONIEH MJIOCKOH CHCTEMbI CXOASIIIMXCH CHJL.
Hean padotrbi: Hayuutbes onpeaeasitb pABHOAEHCTBYOILY IO IVIOCKOH CHCTEMbICXOASIIMXCH CHJT

PacuerHsie hopMyJibl
Pasnodeticmeyowas cucmembvt cua

n n
Fy = \/Féx +F; Fyr= Zka; Fyy = ZFkya
0 0

rue Fyy, Fyy — npoexuun paBHOAEHCTBYIOLIEH HA OCH KOOPAMHAT);
Fizy Fiy — NPOEKLMM BEKTOPOB-CHII CUCTEMBI HA OCHM KOOPAMHAT.
F Lz
Fy'’
rae ayy — yroj pasHomeicTsyiowei ¢ ocbio Ox.

Ycaoeue paenosecus

coS ayy =

n
ZFkx = ()
9

E(;Fky=0.

Ecim nnockas cucreMa CXOMAIUMXCs CUIT HAXOAUTCS B PABHOBECUM, MHO-
FOYIOJBLHUK CHJT JIOJDKEH OBITh 3aMKHYT.

ITpumep 1. Onpeneneume paBHOAEMCTBYIOLLEN CUCTEMBI CHJT

OnpenenmTh PABHOAEHCTBYIOUIYIO IIOCKONH CHCTEMbI CXOMSLLMXCS
CHJ1 AHAJTUTHYECKUM M reomerpuydeckum crnocobamu (puc. I11.1). Hawo:
Fy = 10xH; F;, = 15kH; F3 = 12kH; Fy = 8xH; F5 = 8 kxH;

ap = 30°% as = 60°%; ag = 120°; aq = 180°; a5 = 300°.
Pewenue

1. OnpememuTs PaBHOOEMCTBYIOIIYIO AHAJIUTUYECKUM CIOCOG0M
(puc. I11.1a).

( Fiz=10-c0s 30°=8,66 xH; )

Fyz=15-c0s 60° =7,5xH; ~ |
{ F3p=—12-co0s 60° = —6 xH; }izz:gjlg’kz},l
F4z=—8KH; »z=0,10KIl.

| F5;=8-cos60° =4 xH;




( F1y=10-cos 60° =5xH; i
Fay=15-cos 30° =12,99 xH;

_10. o_ U Fey=2 Fiy;
{ izy:(l)? cos30°=104kH; »} Fiy=21,49 H.
y— Y

| F5y=—8-c0s30°=-6,9xH; )

Fy=\[F2, + F,; Fs=1/6,16+ 21,49 = 22,36 xH;

F; 5 |
COs Qyy = %; COS ayy = % = 0,2755; ax, = T74°.
z )

2. OnpenesmTh pPaBHONEMCTBYIOLLYIO IpadudecKuM CrocoboM.

6)

Puc. 111.1

C nomouneo TpancriopTupa B Macmrabe 2MM = 1kH crpoumM MHOrO-
yronbruk cui (puc. I11.16). Usmepennem onpeaenseM MONYJIb PABHO-
neicTRYIONLE CUITRI ¥ YTON HAKJIOHA ee K ocu O.

PeayneTaTh pacdeToB He OOJLKHBEI OTJINYATHCA Gonee yeM Ha 5§ %:

Feu — Forp 1009 <5%. "
FEBH




PacuerHo-rpadpmueckas paGora 1
Onpedeaenue pasnodeticmeyrouwett naocxkoll cucmembt cro-
OAUUTCH CUA AHAAUTNUMECKRUM U 2EO0MEMPUNECKUM cnocobamu

Bananue. Ucnonwsys cxemy pue. I1l.1a, onpenemrns pasnonei-
CTBYIOULYIO CUCTEMbl CHJI,

Bapuanr
Mapamerp

1 2 3 4 5

Fy, xH 12 8 20 3 6
Fy, kH 8 12 ) 6 12
Fy, xH 6 2 10 |12 | 156

Fy, xH 4 10 | 156 | 15 3
s, KH 10 6 10 9 18
oy, rpan | 30 0 0 15 0
g, rpan | 45 | 45 | 60 | 45 15
3, rpaj 0 76 |75 | 60 | 45
ag, rpam | 60 | 30 [150 [120 | 150
ag, rpan | 300 270 (210 1270 [300

HpI/I 3aluTe pa6OTI>I OTBCTUTH Ha BOIIPOCHI TCCTOBOI'O 3aJaHU.



HEe nNpuseneH

Bonpocm OrTnera | Kon
1. Onpenenurs OpoeKunn pasHoneficTsyoutelt Ha R. = 4 99xH 1
oce Ox npu Fy = 10xH; F3 = 20xH; F3 = 30xH.
R, = 7,89xH 2
R, = —-3,18xH 3
F R, = 6,55xH 4
2. OnpenenmTsh BeIHYMHY PABHOOCHCTBY IO CMiILt 23,66 xH 1
No ee NIpecTHMM npoexunssm: R, = 156 xH;
R, = 8,66 xH. 17,32xH 2
9,50 xH 3
8,50 xH -1
3. Kax HanpasieH BexTop pasHOoesRcrnyoues Yl r
CHCTEeMREI CIJl, €CiIN M3IBecTHO, YTo R, = —4 xH; 1
Ry = 12xH7?
o
y
| ’
o
¥
.Q_x. 3
R
»
TON :
x 4
4. 'py3 HAXOOMTCA B PABHOBECHM. 1
YkasaTs, Kakoit M3 TPeyroLHHKOE y R,
nns mapanpa B nocTpoen BEPHO. R, - R, 2
R
R, b
=Sy \_/<
1
R’ 1 R‘ 3
7 3 Fl 4
B
R;
F 4
5. Tpyz F HaXxoawTCs B PABHOBCCHN. 3 Fi. =R3— Rycos30° =0
o
YxazaTh, KAKAS CHCTEMA YpaBHCHMR 1
T
paBHoBecna nns Touxn B sepHa. 3 Fiy = Rz — Rycos 60° =0
)
Z:Fka = R3 — Ricos 60° =0
3]
2
3. Fiy, =Rz — Rycos 30° =0
0
ZO: Fi:. = R3 — Ry cos 30°+ 3
+ R2c0890° =0
zpku = —R2 + Ricos 60° =0
0
Bepuwiit orser 4




Jlureparypa.

l.Texunueckass mexanuka: yueOHuk / JI. H. I'ymumona, FO. A. Emudanues, 2. 5. XKusaro, A. B.
Makapos; noa peaakuuei J. S. XKusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  Tekct: 97eKTpOHHBINA //  JlaHb:  DIEKTPOHHO-OMOIMOTEYHAss  cucTeMa. —
https://reader.lanbook.com/book/277055#19

2. Texnnyeckas mexanuka.yueOnuk / Cepobun E.Il. — Mocksa : KuoPyc, 2023. — 399 c. — (CIIO).

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

JlonoiHUTE/ILHbIE HCTOYHUKU:
1. AM. JlykpsinoB, M.A. JIykbsinoB. Texanueckas Mmexannka. PI'BOY «Y4eOHO-MEeTOAMYECKUN TIEHTP

1o 00pa30BaHMIO Ha JKEJIE3HOIOPOKHOM TpaHcropTey, 2014 T.

[TpakTnyeckas padora Ne 2

Tema: Onpenenenue peakuuii IAPHUPHO-CTEPKHEBOM CHCTEMBI.
Ienb padorer: HayuuThcst onpeesiTe peakuy MAPHUPHO-CTEPKHEBOM CHCTEMbI

IIpumep BbINOTHEHUN:


https://book.ru/book/931903

['py3b! nonBewieHs! Ha CTEPXKHAX W KAHATAX M HAXONATCA B PABHO-
secun. Onpenennk peaxuun crepxueir AB n CB (puc. I11.2).

y
R
R, 2
= .
F>
301 45°
F
F,=20kH
% Puc. I71.2 )
Pewenue

1. OnpenenseM BeposaTHble Hanpapieaus peaxumit (puc. I11.2a).
Muicnenno yéupaem crepxens AB, npyn atom cTepxens C B onyckaercs,
CNENOBATENLHO, TOUKA B 0TONBMraeTCs OT CTEHbl: HABHAYEHUE CTePXXHA
AB — TanyTbh TOUKy B K cTene,

Ecnu y6pare crepxens CB, Touka B onycTuTcs, CleoBaTeNbHO,
crepxens C'B nopnepxupaer Touky B CHU3y — peakuus HANpaBlieHa
BBEpX.

2. OcpoboxnaeM Touky B ot ceasu (puc. I11.26).

3. Bruibepem nanpasnenue oceil xoopauHat, och Ox coBnauaer c
peakumenn R.

4. 3anuieM ypaBHEHUA PABHOBECHSA TOUKM B:

n
Y Fiy = —Ry + Ry cos 60° + Fj cos456° = 0;
0

n
Y- Fiy = Ry cos30° — Fy — Fpco845° = 0.
0



5. I3 BTOpOro ypaBHeHUs NOJIyYaeM:

_ F1 + F3c0s45°

R 5
4 cos 30°

Ry =

M3 nepBOro ypaBHeHUs IOJIy4aeM:

R; = R cos60° + F5cos45°;

Brison: crep:xkens AB pactanyTt cunoi 28,07 xH, crepxens CB

cxat cuion 27,87 xH.

IIpume uanue Ecmunpu pelrnennn peakuus CBS3U OKaXKeTCH
OTPHULATEILHOR, 3HAYNUT, BEKTOP CHJILI HAIIPaBJIeH B MPOTUBOIOJIOXKHYIO

CTOpPOHY.

B nansrOM cliy4dae peaklnM HallpaBJICHBI BEPHO.

3ananme.

Onpenenuts CUibl, HArpyKaroliue CTEPKHU KpoHIITeHa. KpoHIITEeH yaepKUBaeT B paBHOBECUU
rpy3sbl F1 1 Fp unu rpy3 F1 1 pacTsHyTyto npykuHy, cuia ynpyrocta koropoit F,. Becom uacreit

KOHCTPYKIIMH, a TAK)KE TPEHHEM Ha OJ0Ke peHeOpeyb.

= 27,87 kH.

_ 10420-0,7
0, 866
R; = 28,07xH.

Ne F1 Fz Ne F]_ Fz
BapuaHTa BapuaHTa
kH 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







—— e N —

Bonpocut OrTeeTn |Kon

1. OnpenenuTh NpoeKUNH PaBHONCHCTBYOLLEH HA R: = 4,99xH 1
oce Oz npu Fy, = 10kH; F; = 20xH; F3 = 30kH.

R: = 7,89xH 2

Rz = -3, lSKH 3

R:; = 6,556 xH 4

2. OnpenenuTh BeJIMYUHY PABHONEHCTBYIOLIEH CHITbI 23,66 kH 1
110 ee U3BeCTHHIM npoekuusm: R, = 15kH;
R, = 8,66 xH. 17,32xH 2
9,50 xH 3
8,50 xkH 4
3. Kax manpasiieH BeKTOp pasHOueicTBYIOLIeR YI R
CHCTEeMBI CHJI, €C/IM N3BeCTHO, uTo Ry = —4 kH; f 1
Ry = 12 KH? — ]
ol %
y
R 2
ol %
Yy
o
ey 3
R

o
v
NN

Jlureparypa:
l.Texunueckass mexanuka: yueOnuk / JI. H. I'ymumosa, FO. A. Emudanues, 3. . XKusaro, A. B.
Maxapos; o penakmueid 3. . Kusaro. — Cankr-IlerepOypr: Jlanb, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  TekcT: 9JeKTpOHHBINA //  JlaHb:  DJIEKTPOHHO-OMOIMOTEYHAs  cucTeMa. —
https://reader.lanbook.com/book/277055#19
2. Texuunueckas mexanuka.yueOHuk / Cepobun E.II. — Mocksa : KuoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903
3.2.2 JlonoJTHUTEIbHbI€ HCTOYHUKM:
1. AM. JlykpsinoB, M.A. JIykbsinoB. Texanueckas Mmexannka. ®I'BOY «Y4eOHO-MeTOAMUECKUN TIEHTP
1o 00pa30BaHMIO Ha JKEJIE3HOOPOKHOM TpaHcmopTey, 2014 T.



https://book.ru/book/931903

IIpakTnyeckas padora Ne 3
Tema: OnpenesieHne peakuuii B onopax 0aJ04HbIX CUCTEM.
Ieab padorbr: Hayuutbcst onpeessiTe peakiuu onop 6aJ049HbIX CHCTEM.

OcHoBHBIE HOPMYJIBI ¥ NMPEANOCHLUIKM pacyeTra

Budv onop 6aaox u uz peaxyuu (puc. 112.1)

S pL

77777 0)

Momenmpr napvt cua u cuabt omuocumeavno mouwxu (puc. 12.2)

% F
a
sl | (¢ m= Fa
a7 .
a) 6)

Puc. I12.2

Iaaenvnil sexmop

Iaaenviil momenm

3

Mpno = Z mko.
0

Ycaoeug pasnosecus
n n n

1. Y Fy=0; ZFky=0; };m(Fk)A=O.
0 0

n
IIposepka: Y m(Fi)p = 0.
0
n n n
2. Y Frz=0; Y m(Fi)a=0; z():m(Fk)B = 0.
0 0

n
IIposepka: ) Fi, = 0.
0



PacueTHo-rpaduuyeckas pabora 1

Onpedeaenue peaxyuti 6 onopaxr 6asounblr cucmem nod
deticmeuem cocpedomoUerHHbIT CUL U NaAp Cua

Bapanue 1. OnpenenuTs BeJMYMHBI peaklMii B ONOpe 3allleMJIeH-
Hoit 6anku. [IposecTy nNpoBepKy NMpPaBUILHOCTH PEIIEHHU.

m F' Fz

ALY
1:1"_

o

w

Q

LUTTRRURRRRRRERARIANY
X
80
oo
j 2
€

ALY

Bapuant
[TapameTp

Fi,xH |10 |12 |14 |16 |18 | 20 |22 |24 | 26 |28
Fp,xH |44 |48 |78 8,4 |12 (12,8 |17 |18 |22,8 |24
m,kHmM [14 (13 |12 |11 |10 | O 8 |7 6 5

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




3ananme 2. OnpenennTh BEJIUYNHBI PEAKIUI B IIaAPHUPHBIX OMO-
pax 6anku. [IpoBecTy NpoBepKy NpaBUILHOCTH PEILEHUS.

= F g q Iy B
A 60N, B | 4 45° B
,;Ar h
”,A:_'_g i ! 2a "'%I‘" 2a 1 a a
a) 6)
g F - q =
A ad B | ay y B
3(°
i a a L a m: ""%" 2a F g ﬂlﬁ"
8) 2
m m
¥ 4 E g ¥
Ay v A 60° A
- - _,;%m
a a c—4 " a a a
2) e
BapuanT
ITapameTp

1123|456 ]| 7|8]9]10
F,xH |10 |20 [30 [40 |50 [60 |70 |80 [90 |100

g, xH/™M |2 [2 |2 |2 (|2 |4 |4 [4 |4 |4

m,kH-Mm [15 |25 |35 [45 |55 |45 [35 |25 |15 | &
a, M 0,4 |04 |04 |04 (04 |06 |06 |06 |0,6 [0,6

Hpn 3anmTe pa60'r OTBETUTH Ha BOITPOCHI KAPT C TECTOBBIMH 3a0aHNAMH.



Bonpocwm

OrBeTH

Kon

1. HaiiTi ronaBHBIf BEKTOP CHCTEMBI CHJ/I, €CITH: 5xH 1
Fy = 2xH,
Fa = 3xH, 11 xH 2
F3 = 5xH,
F‘ = F5 = BKH; 12xH 3
nuamerp xoneca 0,8 m.
16 xH 4
2. Haimure ri1aBHLIN MOMEHT CHCTEMBI. 49,14 xH-M 1
[enTp npusenenns Haxonures B Touxe C.
52,32xH-Mm 2
15xH
. 8xH | 54,14xH-m 3
5 "HI Im g1 Im J
A C “y B
10xH 64,14 kH-Mm 4
3. MpuBonurcs ypasuenue paBHOBECHS JUIA onpene- F; cos 60° 1
nenus peaxuuu B onope A. Onpenenmre, kakoro
Y/leHA ypaBHEHMs He XBATAeT: F3 cos 30° 2
Rya 84+ Fy - 5-m+F3:14...=0.
A - F, 8in 60° 3
m F Ryl)
R . Fs
YA 60
R:B B
4 -
Fy —~F,:2sin60° | 4
Im Im 2M 2M
i




[Ipononxenue

Bonpocsul OreerTn |Kon
4. HaiiTu r/1aBHBEIA BEKTOP CHCTEMbI CHIL. 2xH 1
¥ 4xH 2

F=10xH q=4xH/Mm ™ 120 xHM g-2kH/u

€ £
4 : T | g 8

5™ —>  3m
)‘ 8 xH 4
5. Onpenenute anre6panyeckyio CyMMy MOMEHTOB 7TxHMm 1
OTHOCUTENBLHO TOYKM B.
25xH-M 2
y
g=4xH/M g =50 kHw\ F =20xH
I -
\ \Ly 60" 42,3 xH-M 3
A B X
F=10xkH
ﬁ
3M 1,5M 2ZM 68,3 xH-Mm 4
{
Jluteparypa.

1.Texunueckass mexanuka: yueOHuk / JI. H. I'ynumona, FO. A. Emudanues, 3. S. XKusaro, A. B.
Makxapos; o penakmuei 3. . Kusaro. — Cankr-IlerepOypr: Jlanp, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  TekcT: 97eKTpOHHBINA //  JlaHb:  2IEKTPOHHO-OMOIMOTEYHass  cUCTeMa. —
https://reader.lanbook.com/book/277055#19

2. Texnunueckass mexanuka.yueOHuk / Cepobun E.Il. — Mocksa : KnoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903

JlomosiHUTE/IbHbIE HCTOYHUKHU:
1. AM. JlykpsinoB, M.A. JIykbsinoB. Texunueckas mexanunka. ®I'bOY «YdeOHo-MeToAMUECKUN TIEHTP
10 00pa30BaHMUIO Ha KEJIE3HOA0POKHOM TpaHcmopTey, 2014 r.

IIpakTnueckas padora Ne 4
Tema: Onpenesienne M0JI0KeHHs HEHTPA THAKECTH COCTABHBIX CeYeHHMIi.


https://book.ru/book/931903

Heas padorbi: Hayuuthbes onpeaesiTh MOJI0KeHUE EHTPA THAXKECTH CI0KHBIX FTeOMeTPHYeCKHX
¢uryp.

OcHoBHEBIe GOPMYJIBEI M NPEATIOCHLUIKM pacyeTa

Lenmpor maacecmu npocmetwuz cevenuti (puc. I13.1)

'/"///////////// R / ,////
h ?/ % h % % D
% Z/Adﬂ' %7 N
3
b 7z
a) 6) 8)
Puc. I13.1

I'eomempuneckue zapaxmepucmuxu CTAHNAPTHBIX MPOKATHBIX
npoduneit B [lpnnoxenun 2.

Memodu pacuema:

1) meTon cuMmerpuy;

2) MeTON pas[eeHns Ha NMPOCTHIe YaCTH;

3) MeTon OTPHLATENLHBIX TNIOIAIEI.

Koopdunamvt yenmpos majicecmu caoNeHbIT U COCTRABHBIT Cenenul:

n n
> Ak Xo: AkYk
TCo = —OA—; Yo = ——7—,

rne Ay — miomanm yacTeil ceueHus; y; yx — KoopauuaTsl LT uacTeit

n
ceuennst; A — cymMmapHas miomadib ceyenns, A = > Ay
0



PacuerHo-rpadmueckas pa6ora

3ananue 1. OnpenenmTh KOOPAMHATEI HEHTPA TAXKECTH 3 HO

CCCCCC

4[&

6)

7

B N B
: AN
\ X R |
e o
b 5 )!
a) 6)
B B
—
L/ R_/
T =

b

<

B
9

/.&
N

N\

b

¢




Bapuant
ITapamerp

1 2 |3 | 4| 5|6 |78 9|10
B,vmm 100 |110 |120 |130 |(140 |150 |160 {170 |180 |190
b, MM 60 |70 |80 |90 [100 {110 |120 |130 |[140 {150
H,mv |80 |90 |[100 (110 {120 |130 |140 |150 |160 |170
h, MM 50 |60 |70 | 80 | 90 |[100 (110 |120 |130 |140
R,ma |20 |25 |25 |30 |30 |40 |40 | 50 | 50 |60

3ananue 2. OnpenenmuTs KOOPAMHATH LEHTPA TIXKECTH COCTABHO-

ro ceuenns. CeueHus COCTOST M3 JIMCTOB C MonepevyHeIMM pasMepaMyu

a X § n npokatHeix npodpuneirt no 'OCT 8239-89, 'OCT 8240-89 u
I'OCT 8509-86. Yronok BeIGUpaeTCs HAMMEHbIIEH TOIIIMHEL.

Pasmeps! crannapraeix npodusteit B [Ipunoxenun 1.

**!‘—H —

el . | — — — —

°°\|r(l .o*w

e
s |




BapuanT
[TapameTp

1 2 3 4 5| 6 71 8 9 |10

Ne museninepa | 18 (18a [ 20 [20a | 22 |22a | 24 [24a | 27 | 30
Ne nsyTaBpa | 18 |18a [ 20 [20a | 22 |22a | 24 [24a | 27 | 30
Ne yrosnka 8 8 9 9 (10 |10 (11 |11 12,5 | 14
a, MM 180 {200 (200 [220 (220 |240 |240 (260 | 270 |300

d, MM ) 5 5 5 | 5 |5 6 | 6 6 6

IIpu 3anmTe paboT OTBETUTH Ha BONPOCH TECTOBOIO 3a0aHUL.

Tema 1.6. CTaTuka.
ILlenTp TaXECTH Tesa

Bonpocwu OrBeTHn Kon
1. BribpaTs dopMynsl i1 pacyeTa zc = Z—Gk—x!‘-; yc = M 1
> Gy 3 Gk
KOOPJMHAT LEHTPa TAXKECTH Tela,
COCTAaBJIEHHOIO M3 00BLEeMHEIX 4YacTeil. rc = Z—Ekx_k; yc = Ex 2
> b > b
Y Ak > Aryr
T = S—; = S 3
C Z Ax Yyc 2 Ak
> Vix Y Vi
o = H _ = 4
2. BeIYHCAUTE CTATHYECKNIT MOMEHT 9.10% mM? 1
JaHHOM IJIOCKOH (PUTYyPhl OTHOCHTEIIBHO
ocu Ozx. 27+ 10% mn® 2
= 36 - 10° mn® 3
60
* 42.10% mn® 4




[Tponomxenue

Bonpocsr OTrTBeTH Kon
3. OnpenennTh KOOPAMHATH! IIEHTPA TH- e = 15 MM, yc = 30 MM 1
X)ecTn GUrypsl 2 oTHOCUTENBHO oceit Ox
u Oy; a = 80 MMm; b = 90 MM; ¢ = 30 Mum; zc = —40 MM, yc = 35 MM 2
d=f=20MmMm.
PR z b
- Tc = 25 MM, yo = 50MM 3
©
L.
o

o = =20 MM, yc = 30 Mm 4

P4

4. OnpenenuTh KOOPAWHATY Yc UEHTPa TH- 64 MM 1
xecTu ¢urypst 1 (yronox 70x70x%5) oTHO-
cuTensHo ocn Oz (purypa 2 — msessiep 83 MM 2
Ne 20). y
1 95 MM 3
+
2
E 163,5 Mm 4
0 X
5. BelunciIMTh KOOpAMHATY Yc LeHTpa 19 MM 1
TSXECTH COCTABHOIO CeYEHMS.
. 21 MM 2
210
= 17 MM 3
Sl 10

Oé—% 50 4 x 25 MM 4
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IIpakTnyeckas padora Ne 5 (wacts 1).
Tema: Onpene/ieHue NapaMeTpPoOB MOCTYNATEIbHOI0 IBHKEHUS TeJla.
Lesas padoTbi: HayuyuThesi pacCUMTHIBATH MapaMeTPhl NOCTYNATEIbLHOTOIBHKEHUS TeJla.

PacueTHsle GOpMYJIbl AN onpenesieHns
napaMeTpoB MOCTYNATEJILHOIO JBMXKEHUSA TeJsia

Bce Touku Tena IBMXKYTCA ONMHAKOBO.

3akoH paBHOMEpHOro aBkenus: S = Sp + vt.

agtz
'2_.
3neck Sp — nyTh, MPOMAECHHKINA 10 HAYaJla OTCYETa, M;

Vg — HAYAJIHAS CKOPOCThH ABMXKEHMs, M/C;

ap — NOCTOSHHOE KACATeNbHOe yCKopeHne, M/c?
Ckopocts: v = S'; v = vg + a4t.

Yckopenue: a; = v'.

Bakon HepaBHOMepHoro mpikenus: S = f(t3).

Kunemarnueckue rpadmky MOCTYNATENBHOIO NBMKEHMS IPENCTa~
BJens! Ha puc. [14.1.

3akoH paBHONEpeMeHHOro nswxenus: S = S + vot +

S v S.va
at’
S=38 +vol+~5‘—
v = Uyt al
v = const
So So
Vo
0 rc 0 rc
a) 6)
Puc. I14.1

PexomeHnganum UIsl pelieHUus1 pac4eTHO — rpapu4yeckoi padoTsl

1. IloncTaBuB 3amannble KO3dhdUUMEHTH! B o0Luee ypaBHeHue IBU-
YKEHUS, ONPEAEINTh BUI ABVXKCHUS.

2. OnpenenuThs ypaBHEHHE CKOPOCTH M YCKOPEHUS I'py3a.



3ananue 2. IIsmxenne rpysa A 3anaso ypasHeHueM
y = at? + bt +c, roe [y] = M, [t] = c. OnpenenuTs CKOPOCTL U YCKOpEHUE
rpy3a B MOMEHTHI BpeMeHH t1 u £, & TAKXKE CKOPOCTh M YCKOPEHHE TOUKM
B na obone 6apabana nebenku (puc. I14.4).

r
BapwuanT
ITapameTp

1123|4567 ]|8]9]10
B a,m/c2 |2 |0 |3 |0 |3 |3 |2 |0 |4]0
Y Tbmc |O |3 |4 204 0][3]4a]2
4 c, M 3|14|o|5 2|04 ]|2]0]3
1,, r~ (0,204 |06 |08 [0,5]0,4 |03 [0,2 |08 |0,6
ty, ¢ 1 |2 2 |12 1 ]2 1|2
Puc. IT14.4 ta, C 3 |4 4 |34 ([3 |4 4

IpakTuyeckasi padora Ne 5 (uacrsb 2)

Tema: OnpeneseHue napaMeTpoB BpalaTeJIbHOI0 IBHKCHUS Tea.
Hean padorbl: HayyuThest paccYMTHIBATH IapaMeTPbl BPAIIATEIbHOI0

ABHKCHHUSA TeJa.



PacuyeTHble popMysibl O/ onpeneieHus napamMeTpoB
BPAlLIATEJILHOI'O ABMXXEHUS

Touku Tena OBMKYTCA N0 OKPYXKHOCTAM BOKPYT HENOIBHIKHON OCH
(ocu Bpawuenus).

3aKoH paBHOMEPHOrO BPALATENLHOIO ABMMKEHUA: @ = g + wi.

3aKoH paBHONEPEMEHHOIO BPAILATENILHOIO ABVKEeHUA:
et?

5

3aKoH HEPABHOMEPHOIO BpallATeILHOro npikenus: ¢ = f(t%).

3neck  — yroia noBopoTa Tesa 3a BpeMms t, pak;

W ~— YTJIOBas CKOPOCTH, pan/c;

(P0 — YTOJ HOBOPOTA, HA KOTOPKIN PAa3BEepPHYNIOCH TEJO N0 HAYAJIA
OTCYETA,;

Wo — HavaJIbHAA YIJI0Basg CKOPOCTh;

€ — yryionoe ycxkopeuue, pan/c?;

Yraosas ckopocTs: w = @' w = wy + €t;

Yrnosoe yckopenue: € = w'.

KunemaTnueckue rpagmku BpalaTesHOro ABMKEHUS NTPEACTABIIE-
Hbl Ha puc. [14.2.

Y = o + wot +

¢,0,e P,0,e
et?
¢ = (p°+(.oot +-2—
P = Qo+ !
e W =W, +E&f
W= const
Po Sa° € = const
(o] t (0] t
a) 6)
Puc. I14.2

Yucno obopoTos Bpaiuenus Tena: z = @/ (2x).
YrnoBas yacToTa BpalleHus: n, 06/MuH.



® [TapameTpsl OBMXXEHMsS TOYKM Bpalllaio-

PN meroca tena (puc. 114.3):
/- an v — nuHeifHAs CKOPOCTb TOouku A:
v = wr, M/c;

a @y — KacaTeJbHOe YCKOPEHHe TOYKM A:
as = er, m/c?;

Gn — HOPMAJILHOE yCKOPEHHe TOYKM A:
Puc I14.3 an = w?r, m/c?.

PexomMenpgauum Ois pelleHus 3anad
pacueTHO-rpaduydeckoinn paboTsl

3ananue 1

1. OnpenenuTh BUI OBIXXEHUS Ha KaXXIIOM yYacTKe IO NMPUBENEHHO-
MYy KMHEMaTU4eCKoMYy rpaduky.

2. 3anucarh 3aKOHbLI IBMXXEHMS IIKNBA Ha KaxnoM ydacTtke. [la-
paMeTphl NBHXK€HHMs B KOHLE KaXXIOr0 YYacTKa ABJAAIOTCA HAYaJIbHBIMH
napaMeTpaMy OBUXKEHUS HA KaXXIOM MOCJIEAYIOLIEM,

3. OnpenenTs MOSHAIA YTOJ IOBOPOTA IIKUBA 38 BpEMA BpallleHUs.
Wcnonb3oBaTk dopMyny miIs nmepexona OT YTJIOBOM YacTOTHl BpallEHUs
K YTJIOBOMY YCKOPEHUIO.

4. OnpepenuTs noHOE YNCi0 060pOTOB IKNBA, UCTIONB3Y A GOpMYyITy

2=
2
5. IlocrpouTer rpadukm YIVIOBEIX TII€pEMEILUeHMA M YTJIOBBIX
YCKOpEHMI.
6. OnpenennuTh HOpMAlIbHOE M KacaTeJIbHOE YCKOPEHMs TOYKM Ha

obone mKuBa B YKa3aHHBIE MOMEHTEI BpEMECHH.



PacueTHo-rpadpuueckas pabora

3ananme 1. HacToTa BpallleHns IIKNBA QUaMeTPOM d MEHAeTCs Co-
riacHo rpabduxky. OnpenesmTs MOTHOE YMCI0 060POTOB IIKUBA 34 BpEMs
IBMXKEHUS M CPEIHIOI YIVIOBYIO CKOPOCTH 3a 3TO e Bpems. [locTpours

rpadmK yriIOBHIX NepeMeLlueHuil 1 YIJIOBRIX ycKopenuit mknsa. Onpene-
UTH yCKOpeHus Tovek obona kojieca B MOMEHTHI BpeMeHu t; u to.

n, ob/unm , o6
A el o R
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
n N
e YO S S W T R R SR I O BT
a 6) 8)
n, oGMun n, o/ mmn n, oGMun
A A A
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
L TR VI T T =T ¢ vw y| 7w 6o
2) 0) e
BapuanT
ITapamerp

1{2]|3[4a|5[6]|7[8]9]10
Ilnamerp wxusa, M 0,2 |0,3 0,4 (0,6 [0,5 |0,8 |0,2 [0,6 |05 [0,8
th, 2 (121212121
ta, ¢ 8 9|8 |9 |8 |6 |9 |89 ]s

HpI/I 3alIuTe pa6OTBI OTBCTUTH HA BOIIPOCHI TCCTOBOI'O 3aJaHHUA



Bonpocmwn OrTBeTH Kon
1. Ilo 3sanaHHOMY 3aKOHY BpallleHus BaJja PasuomepHroe 1
@ = 0,25t + 4t onpenenuTh BN NBYXKEHUS
(¢ — B pazmanax; t — B CeKyHIax). PasroyckopenHoe 2
Pasnolzamennensnoe 3
Ilepemennoe 4
2. 3aKOH BpalaTeJILHOIO JIBHXKEHHA KoJieca 6c 1
@ = 4t — 0, 25t*. OnpenenuTs BpeMs IO MOIHON
OCTAHOBKM. 8c 2
10c 3
12c¢ 4
3. OnpenenuTs 4ncio 060POTOB NO MONHONR OCTa~ 0 1
HOBKM Kosieca. J[BuxeHue onucaxo B Bonpoce 2.
1,25 oGoporos 2
2,55 o6opoTos 3
3,65 oGopoToB 4
4. Koneco spaiaeTrcs ¢ yrioBoit CKOpPOCTBIO 71,7 M/c2 1
52 pan/c. Panuyc xoneca 45 mm. Onpeneaurs
NOJIHOE YCKOpeHMe Tovek Ha obone xojeca. 101,6 m/c? 2
121,7 m/c? 3
173,7m/c? 4
5. Hacrora BpalleHus Bajla MEHSETCS COrJIACHO 2530 pan 1
rpaduky. Onpenenuts notHoe Yucio 060poTOB
3a BpeMs JIBHIKEHMS. 385,4 2
n, o6/mun 402,9 3
420—— I
|
| 2420 pan 4
| 1
0 5 60 he
Jluteparypa.
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IIpakTnyeckas padora Ne 6
Tema: OnpenesieHue NOTPeOHOH MOIIHOCTH JIEKTPOABUIATeIs.


https://book.ru/book/931903

Henab padorsl: Hayuyutbest paccYUTBHIBATH MOIIHOCTD € Y4€TOM
NOTEepPb HA TPeHHe M CHJI MHEPLUH.

PacueTHsle popmynl

Mowmnocmy npu nocmynameavnom d6udNCeRUY
P = Fvcosa,

rne F' — nocrosunas cuna, H; v — ckopocts aBuxenns, m/c; o — yron

MEXIy HANPABJIEHUAMN CIJIBLl ¥ NIepPeMeLUeHNs.
Mowmoemy npu épawjenuu
P=Muw,
rne M — spamatowmit Mmoment, H-M; w — yraosas ckopocTs, pan/c.
Koagppuyuenm noaeanozo deticmeus
KIIII = Pron :
P. 3aTp

rae Puon — nonesnas MOLHOCTD, BT; Pyarp, — 3aTpayeHHas MOLHOCTS, Br.

Cuaa unepyuu
F"H e —ma,

rne @ — yckopenue TOukM, M/c?; m — macca, Kr.

Ocnoeuvie Ypasuenus Junamuxy
[TocrynarensHoe nBuxenune Tepuoro rena: F' = ma.
BpamarensHoe nemkenne Tepuoro tena: M, = Je,

)

rae M, — cyMMapHEI MOMEHT BHEILHMX CUJI OTHOCHMTEJILHO OCH Bpalle-
aus, H-M; J — MOMEHT MHEpUMM OTHOCUTEJILHO OCH BPALLUEHMS, KI'*M

£ — YIVIOBOE ycKopenue, paj/c?.

PexoMeH1all 4y MO BEITOJHEHNIO 3a/laHUA.
1. Ucnonw3ys npunuun HJanamGepa, onpeneuTh HATXKEHIE KAHATA
KabuHE! MudTa Ha KaxuoM ydacTtke npmkenns (Jlexmma 14, mpumep 3).
2. OnpenenuTh MaKCMMAaJIbHOE HATSXKEHUE KaHATa.
3. [To MaxcHMAILHOMY HATAKEHHIO KaHATA ONPENeIUTh MaKCHMAallb-
HYIO OTPeOHYI0 MOIIHOCTD JUIS TIOABeMa rpy3a.
4. Tlo 3amannoit Besmmumue KIIII mexanusma onpenemTs MaKCH-

MaJIbHYIO MOIIIHOCTDH ABHIraTed.



PacueTHo-rpaduueckas pabora

3ananue 1. CxkopocTs kKabuHBI udTa MACCOR M U3MEHSETCs CO-
rnacHo rpadukam. OnpenesnuTs BeMUMYMHY HATSXEHUsS KaHaTa, Ha KO-
TOPOM monsereH JudT, Npu noabeMme u onyckaHuu. [lo MakcuManbHOR
BEJIMYNHE HATKEHUS KaHATa ONpeNeuTh NOoTPeGHYI0 MOLLHOCTE 3JIeK-
TPOABUrATENA.

L DA M/c IJA M/c
5 5 5
4 4 4
3 3 3
2 2 2
| 1 |
% 6 & 10 > 0 > 0 >
1c 2 4 6 8 10 ¢ 2 4 6 8 10 ,,
a) 6) 6 '
vl\./c v‘\"/c vl\“/c
5 5k 5
4 4 4
3 3 3
2 2 2
I 1 1
0 > 0 > 0 >
2 4 6 8 10 7 2 4 6 8 10,7 274 6 8 10 o,
2 9) e
Bapunant
[TapameTp

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

IIpu 3ammTe padoThl OTBETUTH HA BONPOCHI TECTOBOIO 3aJaHHS.



Temer 1.14 u 1.15. IInsamuka. Pa6oTa ¥ MOIILIHOCTD.
O61ue TeopeMbl AMHAMUKU

Bonpocwu OrseTn |[Kon
1. JIe6enxoi nonauMaloT rpy3 Maccoir 300 xr 0,079 1
co ckopoctbio 0,5 M/c. MoumocTs nBurarens
2 xBr. Onpenennts obumit KITIT mexanusma. 0,935 2
0,625 3
0,736 4
2. OnpenemuTh BeMAYUHY TOPMO3HON CHJIBI, 5,2 H 1
ecnu 3a 4 ¢ ero ckopocTsh ynania ¢ 12 M/c
no 4 m/c. Cuna Taxectu — 104 H. 159 H 2
10,6 H 3
21,2 H 4
3. Yemy paBHa paboTa CUJ1, IPUIIOKEHHRIX K 11,25 xIlx 1
NPAMOJIMHENHO NBUXKYIIEMYCS TeJly, eClI¥ ero
CKOpOCTB yBenuumiach ¢ 15 M/c mo 25 m/c. 20 xITx 2
Macca Tena 1000 xr.
75 xIlx 3
112,5 xIlx 4
4. CnnomrHon omHOPOOHKI uauHAp Maccoir m | Tonbko ot r 1
BpalIaeTCA OTHOCUTEIBLHO CBOEH NPONOJILHOM
ocu. OT yero 3aBUCHUT 3HAYEHUE Ormur 7
MOMEHTAa MHepLMM Luaueapa’?
Orlum 3
Orl,mur 4
5. Ilon meficTBMeM BpAIIAIOLIErO MOMEHTA 23,8 kr - M? 1
M = 200 H - M xoneco Bpamaercs paBHOYCKO-
PEHHO 13 COCTOAHMSA IOKOS M 3a 4 ¢ ero cxko- 48 xr - M2 .
pocthk gocturia 320 06/MuH.
OnpenenuTh MOMEHT MHEPHMM KoOJeca. 96 xr - M2 3
108 xr - M2 4
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JlabopaTopnasi paGora Nel

Tema: «Onpenenenue Moayist ynpyroctu u kodddunuenra Ilyaccona»
ean paboThl. DKCIEpUMEHTAIILHOE oTpeeneHue Moy ynpyroctuEn koaddunuenra [lyaccona pu
CpaBHEHHUE UX C TAOJUYHBIMHU 3HAYCHHUSIMH.
OobopynoBanue: CTeH1 yHUBEPCAIbHBIN J1a0OPaTOPHBIN IO CONMPOTUBIICHUIO MaTEPUATIOB
CM — 2: 1 — onopHble CTOWKH, 2 — KOpIIyC, 3 — MON3YH, 4 — TYpBaj, 5 — Kopnyc, 6 — IMTUQTHI,
7 — BWIKH, 8§ — CTEpkKEHb, 9 — MHAUKATOP AedopMalvy MPOPE3HOM MPYKUHBL,
10 — Ten3ope3uctopsl, 11 — pazbeM i oAKIIIOUEHUS n3Mepurens aeopmanun (puc. 2),
MUKPOKaIbKYISTOPHI.
Teopernyeckue MoJI0KeHHS.

Monyns ynpyroctu (E) xapakrepu3yer KecTKOCTh MaTepuaa, T.€. CIOCOOHOCTh COMPOTUBIIATHCS
nedopmaiuu, onpeaesieTcs OTHOUICHHEM HOPMaJbHOTO HAMPSHKEHUsI OK COOTBETCTBYIOLIEMY
OTHOCHUTEJILHOMY YJUIMHEHUIO € MPH PaCTsHKEHUU IPSIMOTO CTEPXKHS U BhIpaskaeTcsi GopMyIioit:

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

I'ne F — ycunue, pactarusatoiee crepkenb, H

€X - mpoobHas aedopmarys,

A — Iomah MONEPEYHOTO CCUCHUS CTEPIKHSI, MM 2,

OX - HOpMalbHOE Hanpspkenue, H/mm?2,

k1 — ko3 puIHeHT MPONOPLHUOHAILHOCTH TIOKAa3aHUI HHMKATOPA, OTPAKAIOIINN (PaKTHIECKYIO
KECTKOCTh NpykuHbl, K1=4,95 H/MkMm,

N— [oKa3aHue UHAMKATOpa JedopMaliy IPOPE3HON MPYKUHBI, MKM.

Kosdduunentom Ilyaccona HazbiBaeTcsi aOCOIOTHOE 3HAUEHUE OTHOIIECHUS MONEpEeUHON JeopMauu K
IIPOJOJILHOM MTPU OJHOOCHOM HaNps>KEHHOM COCTOSIHUU:

n=| &z/ex|(3)
rae: €z- nonepevHas nedopManusi, €X - MpoJoJbHas Aepopmarius
ITopsiiok BbINOJIHEHUs PadoThI.
1) CoGepute HanaIKy COTJIacHO pHC.2 U MPOU3BEAUTE NMPEIBAPUTEIBHOE HATPYKEHNUE CTEPIKHS TS

yCTpaHEeHUs 3a30pOB B iapHupax Harpyskoit 0,5 kH. Cuumure nokazanus ¢ tabno U3mepurens
Jedopmanuu i1 KakJI0ro TEH30pe3UCTopa U 3aHECUTE UX B TaOJIHILY:

F, kH 1 2 3 4
TCH30PE3UCTOP TCH30PE3UCTOP TCH30PE3UCTOP TCH30PE3UCTOP
X V4 Y4 X
0,5 X11= Z21= Z31= X41=
15 X12= Z22= Z32= X42=
25 X13= Z23= Z33= X43=
3,5 X14= Z24= Z34= X44=

2) Harpyxaiite obpaser mocnegoBatenbHo cunoit 1,5 kH, 2,5 kH , 3,5 kH, korTponupys 3HaueHune
CHJIBI 110 TIOKa3aHUsIM UHIUKAaTOpa AedhopMaIiuu Mpope3Hoi MpyKUHbI Ha cToike. Ha KakaoM ypoBHE
cuibl cHUMaTe nokazanust M/ 1iid kaxaoro TeH30pe3ucTopa.

3) [oacuuTaiiTe cpeHIO pa3HOCTh Mokazanuit Tadino U1 (AnX, Anz) s crynenu Harpy3ku AF=
1 xH. ITo popmynam:

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



Anx = (Anx1 + Anx2) /2

Anz1=((Z22 - Z21) + (Z23 - Z22) + (Z24 — Z23)) / 3
Anz2=((Z32 - Z31) + (Z33 - Z32) + (Z34 — Z33)) / 3

Anz = (Anzl + Anz2) /2

4) Onpeaenute npUpaiieHUe IpoI0JIbHON U ornepeunoii Aedopmaiiuu AEX , AEZ cOOTBETCTBYIONIHE
npupaiennio cuiibl F=1kH o ¢popmymam:

Agx = Kgx * nx, Agz = Kgz * nz, 4)

rae Kg- nena ennaunpl quckpetnocta MJI (Kgx = 0,00042 mm, Kgz = 0,0000731 mMm)
5) Brraucnute npoaosibHYIO U TONEPEUHYIO 1ehopMaIHio 1o Gopmyam:

ex=Asex/{, €z=Aez/q, (5)

rae =150 MM — yinHa pabodeli 4acTu CTEPIKHSL,
a =30 MM — MpUHA CTEPKHSI (IIOTIEPEUHbII pa3Mep).

6) Beruuciaure Mmoaynb ynpyroctd o dopmyne (2). (F=3,5 kH, A=75mm? - miomiaib monepeyHoro
CEUEHUS CTEPIKHS)
7) Beruucnure koapdunuent [lyaccona mo popmyse (3).
8) CpaBHHUTE pe3yibTaThl ¢ TAOJIMYHBIMU AaHHBIMH. CHelaiiTe BHIBOJ] O PE3YJIbTaTaX dKCIEPUMEHTA.
[Tpumeuanue 1. Pe3ynbraThl BHIYUCICHUH TOJKHBI OBITH B MIpeIenax :
Ut Matepuana ctanb 45: E=(1,9...2,1) * 10° Mlla, p=0,25...0,3

KonTposabHbie Bonpochl:
1.YUro xapakrepusyer ko3pduiueHT nonepeyHoi aegopmaiuu (kodpduuuent Ilyaccona)?
2.Chopmynupyiite 3akoH ['yka npu pacTsHiKeHUU U CKATHH?
3.Urto xapakTepusyeT MOylb ypyroctu Matepuana? KakoBa enHuIIa U3MEPEHHSI MOAYISl yIPYyrocTu?
4 3anumute GOPMYIBI ISl OTpeIe]IeHUsI aOCOMOTHOTO U OTHOCUTENIBHOTO YJIMHEeHH Opyca?
5.Yto xapakTepusyer npousseneHue A*E?
6.Kak onpenensiercst aOCOMOTHOE YATMHEHNE CTYIIEHYATOTro Opyca, HarpyKeHHOTO HECKOJIbKUMHU
cuiamu?

Jlureparypa.
1.Texnuueckass mexanuka: yueOnuk / JI. H. I'yaumona, FO. A. Enudannes, 2. . Xusaro, A. B.
Makapos; nox peaakuueit 3. 5. XKusaro. — Canxrt-IlerepOypr: Jlanb, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  Tekct: 2yeKTpoHHBIN //  JlaHB:  SIEKTPOHHO-OMONMOTEYHAs  CUCTeMa.  —
https://reader.lanbook.com/book/277055#19
2. Texnuueckass mexanuka.yueOHuk / Cepoun E.Il. — Mocksa : KuoPyc, 2023. — 399 ¢. — (CIIO).
:https://book.ru/book/931903

JlonoTHUTeIbHbIC HCTOYHUKH:
1. A.M. JIykesinoB, M.A. JlykbstHoB. Texunueckas mexanuka. ®I'BOY «YuebHO-MeTOMUYECKU IEHTP
1o 00pa30BaHUIO Ha KeJIE3HOJOPOKHOM TpaHcnopTey, 2014 r.

JlabopaTopnasi paGora Ne2

Tema: «IIpoBeneHue ucnsiTaHuit 0Opasia Ha Cpe3»
ean padoThl. DKCIEPUMEHTAIILHOE OTPEISIICHIE MAKCUMATBLHON CHITBI, JOCTUTHYTOW B MOMEHT Cpe3a
cTepkHs. OnpeneneHne KacaTeabHOr0 HapsHKeHUS.


https://book.ru/book/931903

O0opynoBanue: CTeH1 YHUBEPCAIbHBIN J1a00paTOPHBIA MO CONPOTUBICHUIO MaTEPUATIOB

CM - 2: 1 — onopHas cToliKa, 2 — KOpIryc, 3 — Kopiyc, 4 — oOpaselr i1l UCIIBITaHUH, 5 — BBICOKOTBEP/IbIC
BTYJIKH, 6 — BUIKH, 7 — IMOJI3YH, 8 — OCh MMPOPE3HOM NPYXHUHBI, 9 — TudT, 10 — mwrypsai, 11 —
WHIUKATOP JAeGOopMaliK MPOPE3HOU MPYKUHBI (PHC. 3), MUKPOKATBKYIISITOPHI.

TeopeTnyeckue MoJI0KeHUS.

Cpe3oMm Ha3bIBaeTCs pa3pyllieHrue MaTepuaia CTEpKHs MO IeUCTBUEM CHII, TEPIEHIUKYIISIPHBIX
MIPOJIOJILHOM OCH cTepskHA (Tornepednbix cui). [lpu 3ToM B cedueHuu cpesa cTepkKHs BOZHUKAIOT
KacaTelbHbIC HAMPSHKEHUS, BETMYMHA KOTOPBIX OMPEAeseTcs mo GopmMyie:

tcp.= F/S(1)
F=kl1*n(2)

[JIC TCP.- KacaTeJIbHOE HAPSKCHUE MIPHU Cpe3e.

F — momepeynast cuiia, JEUCTBYIOIIAs HA CTEPIKCHb.
S — wiomaab CeYCHHsI, BOCIPUHUMAIOIIAS 3Ty CUITY.
k1 — sxectkocth npyxunbl (K1=4950 H/Mmm).

ITopsinok BbINOJIHEHUS PA0OTHI.
1) Cobepute HaaAKy COTrJacHO puc. 3.
Jli1st BBITTOJTHEHHST PA0OThI UCTIOIB3YHTE IMIHMHIPUYCCKUAN CTepIKeHb (00pa3elr) AJisi HCIIBITaHUH Ha cpe3

(mo3. 4 puc. 2).

2) HarpyaiiTe cTep)KeHb IMONePEUHOM CUIION MTOCTEIICHHO JI0 TEX TOp, TIOKa He MPOU30MIET cpe3
CTEPIKHSI.

3) 3adukcupyiite NOKa3aHUs HHIUKATOPA JAeGopMaIiuu Mpope3HO MPYKUHBI B MOMEHT cpe3a —.

4) Omnpenenute cuiy cpesa mo dpopmyne (2).

5) Onpenenure KacaTelbHOE HanpshkeHue 1o gopmyse (1), roe

S = (md¥4)*i; (i —konmMyecTBO MJIOMIAICH cpe3a).

KonTpoabHbie Bonpochkl:
1.Kakue BHyTpeHHUE CUIOBbIE (PaKTOPBI BO3HUKAIOT MPH CABUIE U CMATHH?
2.ChopMynupyiTe 3aKOH TAPHOCTH KacaTeIbHBIX HAIPSKCHUM.
3.Kak o6o3Havaercs nedopmariys rnpu casure?
4.3anummure 3akoH ['yka npu casure.
5.3anummure ycioBUe MPOYHOCTH MPU CIBUTE U CMATUU?
6.Yem oTnmyaercs pacueT Ha MPOYHOCTD IIPU CABUTE OJHOCPE3HON 3aKJIENIKU OT JIBYXCPE3HOM?
7.3anummre GopMyIy Ui pacyeTa Ha MPOYHOCTh CBAPHOTO COETUHEHUS?

Jluteparypa.

1.Texuuueckass mexanuka: yueOHuk / JI. H. I'ynumosa, FO. A. Emudanues, 2. S. XKusaro, A. B.
Makxapos; nox penakmuer 3. . Kusaro. — Cankr-IlerepOypr: Jlanp, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  TekcT: 9JeKTpOHHBIN //  JlaHb:  2JIEKTPOHHO-OMOIMOTEYHAss  cUCTeMa.  —
https://reader.lanbook.com/book/277055#19
2. Texnunueckass mexanuka.yueOHuk / Cepobun E.Il. — Mocksa : KnoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903

JlomosHUTE/IbHbIE HCTOYHUKHU:
1. AM. JlykpsinoB, M.A. JIykbsinoB. Texaunueckas Mmexannka. ®I'BOY «YueOHO-MeTOAMUECKUN TIEHTP
10 00pa30BaHMUIO Ha KENIE3HOAOPOKHOM TpaHcmopTey», 2014 r.

JlabopaTopnasi paGora Ne3

Tema: «OxcnepuMeHTaIbHOE ONPEACIEHUE MOLYJIS CABUTa»

Ilesb padoThI— 3KCIIEPUMEHTAIIBHOE OIIPESIIEHNE MOJYJIs C/IBUTA (MOAYIIS YIIPYTOCTH BTOPOTO poJia)
IIPU YUCTOM C/BHTIE.

Oo6opynoBanne: CTeH]1 yHUBEPCAJIbHBIN J1aO0OPaTOPHBIN IO COMPOTUBIICHHIO MaTEPUAJIOB


https://book.ru/book/931903

CM — 2: 1,2 — onopHbl€ CTOMKH, 3 — KOpITyC, 4 — CTyNeHYaThlii Bal, 5 — 60aT, 6 — pyKosiTKa, 7 —
KPOHILTENHBI, 8§ — MHAUKATOPHAS TOJ0BKA, 9 — priyar, 10 — nogmmnuuk, 11 — ynop, 12 — BuHT, 13 —
noxaBecka, 14 — rupu (puc. 6).

TeopeTuyecKkue cBeJICHUs.
B npenenax ynpyrux aedopMariuii yroi 3aKkpy4ruBanus (P CBsi3aH ¢ KPYTAIMIUM MOMEHTOM MK
CJIEYIOIIUN 3aBUCUMOCTBIO:

@ = (Mx*t)/ (G* Jp) 1)
riae { — nuHa cTepkHs, JP- TONSIpHBIA MOMEHT UHepuu, G — MOAYJh YIPYTOCTH BTOPOTO pojia (MOIYIh
CIBUTA).
Otcrona

G = (Mx*t)/ (¢ * Ip) 2)

Ha npakTuke MOIy/b CABUTA ONPEICISIOT MO MPUPAIICHHUIO B3aUMHOTO yriia moBopota A Ha ydacTke
CTEp>KHS TMHOM {, OT mpupalieHuss MOMEHTa Kpy4ueHHUsl, KOTOPOE PaBHO:
AMxk = AF*a (3)

3neck AF - crynens yBenuueHus CHIIbI HAMPY3KH, a — JJTHHA TUieda pbdara (a =300 mm).
Taxum o6pazom

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

IMopsiiok BbINOJIHEHHS PaGOTHI.
1) Cobepute HamaaKy cOraacHo puc.6.
2) HarpykaiiTe moJBec Ha pplyare mocjieoBareiabHo rupsam 1,2,3.4 kr.
3) CHumaiiTe Ha KaX/IOM YpOBHE IIOKa3aHMs MHAUKATOpa yrioMepa. JlaHHble 3aHecUTe B TaOIUILy:

Ne Bec rupwu, kr. [Tokazanus
/1 VHJIMKaTOpa, MM.
1 1 nl=
2 2 n2 =
3 3 n3 =
4 4 n4 =

4) IoacunTaiiTe CpeHIO Pa3HOCTh MOKA3aHUM UHIUKATOpa yriIoMepa, COOTBETCTBYIOIIIEE
npupamieruio cuitbl AF= 10 H o ¢popmyire:

A =An/h (5)

An = ((n2 -nl) + (n3-n2) + (n4—n3))/ 3
rae An - cpeHsis pa3HOCTh MMOKa3aHUN WHIMKATOPA YTIIOMEPa, COOTBETCTBYIOIIAs TIPUPALIICHHIO CHJIbI
AF=10H,
h— muHa BbIeTa KPOHIITEHHA HHANKATOPHO ToI0BKH (100 MM).
5) Berauciute o gpopmyiie (4) Moayib ciBura G u cpaBHHUTE C TAOTHMYHBIMH JaHHBIMHU.
Jlnig pacuera ucnonb3yire cienyromue gaasie: a =300 mym, £ = 100 mm.
Jliis mpoBeieHUs! pabOThI UCTIONB3YHTE CTEPHKEHb MAJIOTO TUAMETPa, KOJIbIIEBOIO CEUEHHUS,
BBINIOJIHEHHBIN U3 cTanu. s kotoporo: du=20 mm, dB=16 MM.

Jp = w/32%(du* — dB*)

IIpumeuanue. Moayins ciaura G, moyryueHHbIH B pe3yabTaTe 3KCIIEPUMEHTA, JOJDKEH ObITh B peaeax
G =(0,78...0,82)*10° MIla.



KoHTpoJibHBbIE BOIPOCHI:
1. Kak Ha3pIBaeTCs HANPsKEHHOE COCTOSTHIE, BO3HUKAIOIIEE PU KPyUEeHHH Kpyriioro opyca?
2. Yemy paBeH MOAYJb YIIPYTOCTH MaTepuasia Ipyu KpYYEeHUH I CTAIINA?
3. Kakas cBs13b MeXly YIJIOM CIIBUTa U YTJIOM 3aKpY4HBaHUs?
4. Kak pacrpeneinsercs KacaTelIbHOE HalpshKeHHe Ipu KpydeHun? YeMy paBHO HAIIPsDKEHUE B LIEHTPE
KpYIJI0r0 MONEPEYHOro ceueHus?
5. 3anumute GopMyay Uil pacdera HalpsHDKEHUS B JIFOOON TOUKE IONEPEYHOr0 CeUeHHUS.
6. 3anumuTe GopMyny Ui pacdyera MoJIIPHOrO0 MOMEHTA WHEPLUH [T KpyTa.
7. B uem 3akirodaeTcs pacyeT Ha IPOYHOCTh MPH KpyYeHUH?
8. B ueM 3axirodaercst pacyeT Ha KECTKOCTb IIPU KpydeHUun?

Jlureparypa:
1.Texnuueckass mexanwka: yueOnuk / JI. H. I'ynumona, FO. A. Emudannes, 2. f. Xusaro, A. B.
Makxkapos; noxa penakuueid 3. . XKusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  Tekct: oneKTpoHHBIN /  JlaHb:  SJIEKTpPOHHO-OMONIMOTEYHAss  cUCTeMA. —
https://reader.lanbook.com/book/277055#19
2. Texuuueckas mexanuka.yueOnuk / Cepoun E.Il. — Mocksa : KuoPyc, 2023. — 399 c¢. — (CIIO).
:https://book.ru/book/931903

JlonmoiHUTE/IbHbIE HCTOYHUKH:
1. AM. JlykbsinoB, M.A. JlykbsinoB. Texuuueckas Mexanuka. DI'bOY «Y4eOHO-MeTOAMUECKUN IEHTP
110 00pa30BaHUIO Ha JKEJIE3HOA0POKHOM TpaHcropTey, 2014 r.

JlaGopaTopHas padora Ned

Tema: «[IpoBepka 3aKoHa pacnpezeeHnss HOpMAIbHBIX HAMPSHKEHU B MONIEPEYHOM CEUECHUU MPSIMOTO
Opyca Impu mpsIMOM H3THOE

Heab padotsl. [IpoBepka 3akona ['yka mpu n3rubde; npoBepka JTMHEHHOTO 3aKOHA paclpeIeTIeHHs
HOPMAaJIbHBIX HANPSHKEHUH B TIONIEPEYHOM CEYECHUH OAIKH MPH MPSIMOM H3THOE.

O0opynoBanue: CTeH/1 yHUBEPCAIbHBIN J1a00paTOPHBINA MO CONPOTUBIEHUIO MaTEPUAIOB

CM — 2: 1 — BUHTOBOE Harpy»karoliee yCTPOUCTBO, 2 — IBYTaBpOBasi 0aiika, 3 — Ommopsel, 4 — SJIEMEHT
YIpYTrHii, 5 — uHAMKaTOp AedopMaruu, 6 — ITypBaj, 7 — TEH30PE3UCTOPHL, 8 — pa3beM At
MOJIKJIIOUEHUs u3Mepurens aepopmannu (puc. 4). MUKpOKaIbKYJISATOPHI.

Teopernyeckue MoJI0KeHUs.

Jnist mpoBeIeHHsI UCIIBITAHUH UCTIONB3YIOT OalKy, Y KOTOPOil IornepeyHoe ceueHre umeeT hopmy
nByTaBpa. Ecim Havano KoopIuHAT MOMECTHTD B IIEHTPE TSHKECTH cedeHus, To oct OX u OV, kak ocH
CUMMeETpHUH, OyyT IJIaBHBIMHU LIEHTPaJIbHBIMU OcsMU. [IpoonbHast och 6anku — OZ. [Ipu neiictBun Ha
0anKy cwi, meprneHIuKyIsIpHbIX ocn OZu nexanmx B iockocTr Y OZ, KOTOPYIO IPUHSTO Ha3bIBaTh
TJIaBHOM IUIOCKOCTBIO, Oasika OyAeT U3rudaTbes B 3TOM MIOCKOCTU. Takoi U3rud Ha3bIBatOT MIIOCKUM
n3ru6oM. Ecnu B orepedyHoM ceueHUH Oanku BO3HUKAET TOJIbKO M3rnbaromuii MoMeHT Mx (monepeyHas
cwia Qy = 0) — cpeaHuii yyacTok Oaku, TO TAKOH M3rHO HA3BIBAIOT MOMEPEYHBIM (KpaifHHE YUaCTKU
Oasiku — puc. 4).

[Tpu ynctom n3rude B MONepeyHoOM C€YeHUH OAJIKM BO3HUKAIOT TOJILKO HOPMaJIbHbIE HANPSKEHUS GZ.
B 1100011 TOuKe TIOMIEPEYHOTO CEYCHHUSI OHM MOT'YT OBITH OIIpeIeNIeHBI TI0 (hopmyIIe:
oz = (Mx/Ix)*y (1)

Mx = (F*a)/2=(k2*n*a)/2 (1a)
rac Mx — 1/13r1/16a}01u1/11”4 MOMCHT B pacCMaTpuBaA€MOM CCUCHUU,

JX — MOMEHT MHEPIUH MONEPEYHOTO CEYEHHSI OTHOCUTENBHO HelTpaibHOU ocu OX,
Y — pacCTOsIHUE OT HEUTPAIbHOU OCH JJO TOUYKU CEYECHUS, B KOTOPOH BBIYKCIIIOT HAIIPSKCHUE.
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k2 — ko3 puIeHT MPONOPLUHNOHAIFHOCTH TTOKa3aHUI HHIMKATOPA, OTPAKAIOIINHI ISHCTBUTEIBHYIO
’KECTKOCTb yrpyroro snemenra, k2= 2,849 H/mkm,
N — MOKa3aHue UHINKATOpa Ae(opMaIiK YIIPYroro 3JIEMEeHTa, MKM.
a= 200 MM. — pacCTOSIHHE OT OIIOPHI OAJIKH 10 OTIOPBI YIPYTOro 3JIEMEHTA,
ITpu BeIBOAE (hopMyIbl (1) MPUHATHI THITOTE3HI:

a) TUIOCKUX CEYCHUH

0) 0 He HaJJABIMBAHUH ITPOJIOJILHBIX BOJIOKOH (6Y = 0).

[Ipeanonaraercs, yto Marepuain Oanku npu u3rude ciaenyer 3akony I'yka.

N3 dpopmyisl (1) BUAHO, YTO HOPMATIbHBIE HAMIPSHKEHHS IO BHICOTE CEUEHUS OaIKH U3MEHSIOTCS 110
JMHEHHOMY 3aKOHY.

JI71s1 SKCIIEpUMEHTaIbHOM POBEPKH JIMHEHHOTO 3aKOHA U3MEHEHHUsI HOPMAJIbHBIX HAIIPSKCHUN

I10 BBICOTE OaJIKM B 30HE YUCTOIO U3ruba B MATH TOUKAX CEUEHUS HAKJIEEHBI IISITh TEH30PE3UCTOPOB (pHLC.
4), c TOMOIIBIO KOTOPBIX ONPENeNoT AeopMalui €Z Ha pa3HbIX PACCTOSHUAX OT OCH Z, a 3aTeM
HaXOoJAT HOPMaJIbHbIE HAIIPSKCHUS:

oz =E*gz(2)

I'meE= 71 I'lla — Moaynb yIpyrocTu Matepuaia Oanku,
€Z - OTHOCHUTEJIbHAS NIPO0IbHAS fedopMalus pacCMaTpUBAEMOIO BOJIOKHA.

Ilopsiiok BbINOJTHEHHS PA0OTHI.
1) CoGepuTe HamagKy COriaacHo puc. 4.
2)HarpysuTte 6anky npeaBaputenbHoi cunoit F= 0,5 kH.
3)CHuMUTE TOKa3aHUs BCEX TEH30PE3UCTOPOB, HAKJIEEHHBIX B 30HE YHCTOTO M3TH0a U 3aHECUTE UX B
tabnuiy Nel. 3HaueHue cuiibl KOHTPOJHUPYHTE 1o uHAUKaTopy nedopmanuu (MJ]) ynpyroro snemenra.
4) Harpyxaiite 6anky nocienoatenbHo cuioit 1,5 kH u 2,5 kH. Ha kaxxnoii cTynenu HarpykeHus
cHuMmaiite nokazanusa W] u 3anocute ux B Tabmuiy Nel.

Tab6muma Nel.
F, kH 1 2 3 4 STEH30pPe3UcTop
TEH30Pe3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP
z z z z z
05 [Z11= Z21= Z31= Z41= Z51=
15 |Z12= Z22= Z32= Z42= Z52=
25 |Z13= Z23= Z33= Z 43= Z53=

5) CHuMUTE HArpy3Ky.
6) OnpeenuTe CpeIHIO Pa3HOCTh Moka3anuii /I ANipis Kaxaoro TeH30pe3UCTopa IS CTYIICHH
Harpy3ku AF= 1 xH no ¢popmynam:

Anl = ((Z12 - Z11) + (Z13 - Z12)) / 2
An2 = (222 — Z21) + (223 - Z22))/ 2
An3 = (232 - Z31) + (233 - Z32)) / 2 (3)
And = ((Z42 — Z41) + (Z43 - Z42)) | 2
AnS = ((Z52 — Z51) + (253 — 752)) / 2

7) Onipenennute OTHOCUTENBbHYIO ehopMaITnio I KaKI0TO TEH30pe3nucTopa 1o hopmysie:
€zi = Kg *Ani(4)
rae Kg = 0,011 mm.— riena equauUIsl quckpetrnocta U/

8) Berunciute HOpMaIbHOE HAIPsDKEHUE IS TOYEK YHCTOro u3ruda mo gpopmyse (2).



9) Boluncnure MakCMMaJbHbIE TEOPETUUECKUE 3HAUCHHSI PACTATUBAIOIIETO M C)KUMAIOIIETO
HaNpsDKEHUH B 30HE YUCTOTIO U3ruoa:

omax = +Mx / Wx(5)
riae Wx=2776 mm3 - 0ceBOii MOMEHT COTPOTHBIICHHS.

10) ITocTpoiiTe 3M0py TEOPETUISCKUX HAMIPSDKEHUN B CEUEHUHU 30HBI YHCTOTO M3runbda. OTMeThTe Ha
Hel TOYKaMU 3HAaYeHHsI SKCIIEPUMEHTANbHBIX HANPSHKEHUI B TOUKE HAKJIEHKH TEH30PE3UCTOPOB.

11) CpaBHMTE TEOPETUUECKHE U IKCIIEPUMEHTAIbHBIC 3HAUCHUS HANIPSOHKEHUM U CAeNIalTe 3aKI0YeHHE
O CIIPaBeIJIMBOCTH 3aKOHA paclpeieNIeHUs] HOPMAJIbHBIX HAMPSKEHUH 110 MOMEPEYHOMY CEYCHHIO
U3ru0aeMoro CTepKHSI.

KoHTpoJsbHbIE BONIPOCHI:
1.Kakyto mi1ockocTh Ha3bIBAIOT CUIIOBOM?
2.Kakoit n3ru6 Ha3pIBaroT npsambiM? UTo Takoe Kocoi u3ruo?
3.Kakue cunoBsie (hakTOpbl BOSHUKAIOT B CEUEHUU OAJIKH MPH YUCTOM U3ruode?
4.TTo kakOMy MIPaBUITY OTIPENENISAETCS YUCIOBOE 3HAUEHUE U 3HAK U3rMOAIOIIero MoMeHTa’?
5.Kakue HanpshkeHUs: BOSHUKAIOT IpU U3ruode?
6.Kakoii popmyroii onpeaensercss HampsHKEHUE MPU U3rHOe B TFOO0H TOYKE MOIIEPEIHOTO CCUCHUs?
7.Hanummure hopmynbl a7 onpeaencHuss MOMEHTa HHEPIUU U MOMEHTa CONPOTUBIICHUS JUIS
MPSIMOYTOJIBHMKA, JUIsl CTAHAAPTHBIX CEUEHUIN?

Jlureparypa.
1.Texanueckas Mexanuwka: yueOnwk / JI. H. I'ymumona, FO. A. Emudannes, D. . Xuparo, A. B.
Makxkapos; noa penakuuet 3. . XKusaro. — Cankr-IlerepOypr: Jlanp, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  Tekct: 2yeKTpoHHBIN //  JlaHB:  JIEKTPOHHO-OMONMOTEYHAsT  CUCTEMa.  —
https://reader.lanbook.com/book/277055#19
2. Texnnueckas mexanuka.yaeOnuk / Cepobun E.II. — Mocksa : KuoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903

JlonotHUTE/IbHbIE HCTOYHUKU:
1. A.M. JIykpsinoB, M.A. JlykbsiHoB. Texunueckas mexanuka. ®I'BOY «YuebHO-MeTOIUYECKU IEHTP
110 00pa30BaHUIO Ha KeJNE3HOI0OPOKHOM TpaHcnopTey, 2014 r.

JlabGopaTopHas padora Ned

Tema: «MccnenoBanue BiausiHUS pexxUMOB padoTsl npusoaa Ha KITJ| nunusaapuyeckoro
penyKropa»

Heap padoThl: DKCHIEpUMEHTAIILHO HCCIEA0BATh 3aKOHOMEPHOCTh U3MEHEHUsI Kod(dpuiinenTa

nonesHoro aevcteus (KII/I) penxykropa npu pa3HbIX pexuMax paboThl IPUBOJA.

OobopynoBanue: JlaboparopHast ycranoBka «VccienoBanue nepeaad B 3aMKHYTOM KOHTYPE»:

1 — snexTpoaBurarens; 2, 4, 6, 8, 10 — TOpCHOHHBIE BaJIbl; 3 — YEPBIYHBIN PEAYKTOD;

S — KOHMYECKUHN PEeyKTOp; / — HWIMHAPUIECKUH IBYXCTYIE€HUAThIi COOCHBIM PEAYyKTOD;

9 — pemenHas nepenada; 11 — Harpyxatomiee ycrpoicTBo; 12 — runta (puc. 1).

B pe3ynbrate BInoNHEHUS pabOThI CTYEHT

00./191CeH 3HaAMb !

- OCHOBHBIE COCTaBJISIOLIME ITOTEPh MOLIHOCTH B PEIYKTOPE, UX 3aBUCUMOCTB OT IIEPEAaBAEMOM
Harpy3ky ¥ 4acTOT BpalleHUs BajoOB;

- yCTpoiicTBa 1abOPaTOPHON YCTAHOBKU M METOJMKY MPOBEICHHUS UCCIICIOBAHMIA,

00/1J/CeH ymems.

- SKCIEPUMEHTAIBHO ONPENENATh U TEOPETUUECKH PACCUUTHIBATH BPAILIAIOIINE MOMEHTHI Ha Bajax
penykropa u 1o HuMm onpenensatb KITJ[ Ha pa3nuyHbIX pekuMax HarpyKeHus;

- 000CHOBAHHO BBIOUPATh PEKUMBI IKCILUTYaTallMH PEAYKTOpPa, 00ECIIeUNBAIOIINEe MUHUMAIBHBIE TIOTEPH,
Kak B IPUBOJIE, TAK U B PEIYKTOPE.
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Teopernyeckue MoJI0KeHUs.
AHanu3 noTepb MOIIHOCTU B PEAYKTOPE.
1. Koaddunuent nonesnoro aeicteus (KI1/]) pemykropa ecTb OTHOIICHHE MTOJE3HON MOIIIHOCTH K
3aTpayeHHOM:

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

rae P1, P2 — mourHocT Ha BeAylieM (3aTpaueHHas) 1 Ha BeIOMOM (TI0JIe3Has1) Bajlax
penykropa, Bt;

T1, T2 - Bpamiaroe MOMEHTHI Ha BEIyIIIEM U BEJIOMOM Ballax peaykropa, H * m;

®1, ®2 — yriIoBBIe CKOPOCTH BPAIIEHUS BEAYIIETO U BEJOMOTO BAJIOB PEAYKTOpA, paj/c;

N1, N2 — 9acToTHI BpalmeHus BEAYIIETO H BEJOMOTO BaJlOB PEAYKTOpa, 00/MUH

| — mepeIaTOYHOE OTHOIIEHUE HCCIIEAYEMOTr0 PEAYKTOPA.

2. B cBOMO ouepeib MOIIHOCTh TOTEPh B PEAYKTOpE, BT:
Py =P1-P2=P1*(1 — n) = Pl*y,
rae Y — KodpGUIUEHT OTHOCUTENBHBIX MTOTEPh B PEAYKTOPE,

y=1-n=y3+yn+ynm+ ys;

Y3 - KOOQPULIHUEHT OTHOCUTEIbHBIX IOTEPh B 3alCIIICHUH;

Yl - KOOQPHUIUEHT OTHOCUTENBHBIX TIOTEPh B MOAIMINITHUKAX;

YIIM - K03 (UIIMEHT OTHOCUTEIbHBIX IOTEPh HA MEPEMEIINBAHNE MACIIA;

VB - K09 (HUIIMEHT OTHOCUTENFHBIX NTOTEPh Ha TIPUBOJI BEHTUIISTOPA Y PEIYKTOPOB C
UCKYCCTBEHHBIM BO3JYLIHBIM OXJIAKICHHUEM.

[Torepu B 3anieTJICHUHN ABJISIFOTCS CIIEACTBUEM UPE3BBIYAMHO CIIOMXKHOIO /7Sl UCCIIE0OBAHUS
IpolLecca B3auMo/IeHCTBUS KOHTAKTUPYIOLINX [TOBEPXHOCTEN 3yObeB. B 00111eM citydae cuiibl TpeHus
MEX]y 3yObsSMU 3aBUCST OT LIEPOXOBATOCTU MX pabOYMX NMOBEPXHOCTEH, peXKUMa M BUJa CMa3KH,
COOTHOIIEHUS] CKOPOCTEN KaUeHUs M CKOJIbKEHHS B KOHTAKTE U BEJIMYMHBI IIEpejaBaeMO MOJIE3HON
Harpys3kKu.

Jns 3y0uathix nepegay, Hape3aHHbIX 0€3 MOAN(PHUKAIIMY 3alEIUICHUs, BEIUYUHY KO3 duLneHTa
NOTEPh B 3aLEIUIEHUH MOKHO MPUOJIMKEHHO ONPENIEIUTh C UCIOIb30BAHUEM 3aBUCUMOCTH

W3=23*f*(1/z1 £ 1/22),

rae f — ko3P PUIUEHT TPEHUS CKOIBKEHHS B KOHTAKTE COMPSIKEHHBIX 3YObEB;
21,72 — gucna 3y0ObeB IIECTEPHH U KOJeca.
B gopmyre 3HaK «+» - 7151 BHEITHETO 3aIeTICHUS, 3HAK «-» - JUIsl BHYTPEHHETO 3alleTICHUSI.

®dopmyna MOKa3bIBAET, YTO MOTEPH CUIHLHO YBEIMYMBAETCS C YMEHBIIIEHUEM YKceT 3yObeB,
0COOEHHO uYncia 3yObeB MIECTEPHH.

B pexrMe nonmyKuIKOCTHON CMa3KH CUJIbI TPEHUS YBEIUYUBAIOTCS ITPU YMEHbBIIIEHUHU BI3KOCTU
Macja ¥ CKOpPOCTH B 3arleTuieHu . [Ipyu BBICOKUX CKOPOCTSAX 3a CUET MOBBIIIEHUS HECYIIEH CITOCOOHOCTH
MAaCJISTHOTO KITMHA MEKy 3YObsIMHU BCTYIAIOT B CHITY 3aBUCHMOCTH, XapaKTepHbIE s
TUAPOAMHAMUYECKOTO PEKHMa CMa3KH.

Ilomepu Ha mpenue 6 3ayenyienuu 0OBIYHO MPUHUMAIOT MPONOPIIUOHATLHBIMU TTOJIE3HOM
Harpy3Kke ¥ OTHOCST K TaK Ha3bIBA€MbIM HArPY30YHBIM TIOTEPSIM.

Banbl coBpeMEeHHBIX PEIyKTOPOB OOBIYHO YCTAHABIMBAIOT HA TOIIITUITHUKAX KaueHUSs, IS
KOTOPBIX XapaKTePHBI MAJIbIE nomepu Ha mpeHue:

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

Ilomepu na nepemewueanue macaia pacTyT ¢ yBEITUUEHUEM OKPYKHON CKOPOCTH, BSI3KOCTH MacJa,
IIMPUHBI 3y0UaThIX KOJIEC U TIyOHWHBI UX MOTPYKEHHUS B MACIISIHYIO BaHHY.

Koagpduyuenm omunocumenvrvix nomepo nHa npueod 6eHMuIAMOpayB CyIleCTBEHHO 3aBUCUT OT
9acTOTHI BpallleHHUs BaJIOB.



PaznenpHOE M3MEpEHNE COCTABIISIONIUX TTOTEPh MOIIHOCTH CBSI3aHO C OOJBIIMMHU TPYAHOCTSIMHU.
[ToaTOMy OOBIYHO OIBITHBIM IYTEM OIPEAEISIOT CyMMapHble OTEPU MOLTHOCTH, KOTOPbIE
xapaktepu3sytot oommii KI1/1 penykropa.

Cpennue 3nauenus KIIJ] 3yOouaTeix nmepegad Ha MOAIMIMITHUKAX Kau€HUS TPH HOMUHAITBHOM
Harpyske M >KMJIKOM cMa3ke HaxoAsTcs B mpeaenax 1= 0,97...0,98,

JUISl OTKPBITBIX Mepeiay ¢ maactTuuHon cmaszkoit m=0,95... 0,96.

IIpu nepenayve Henoanor MomHOCTH KII/] 3HAUMTENBHO HUYXKE BCIIEICTBUE BIMSHUS MIOCTOSIHHBIX

MOTEPb, T.€. HOTEPb, HE 3aBUCSIIMX OT EPEIaBAEMON MOIITHOCTH.

Iopsinok BbINOJIHEHUS PA0OTHI.
ITociienoBaTeIbHOCTH BBINOJHEHHUS JIA00PATOPHOI PadoThI B IMAJIOT0OBOM peKNMe € 3JIeMeHTaAaMH
aBTOMATU3HPOBAHHOM cHMCTeMbl HAYYHbIX HcciaenoBannii (ACHHN)

JlaGopaTopHyt0 paboTy BBIITOJIHSIOT C IPUMEHEHHEM KOMITBIOTEPA B JHAJIOTOBOM PEKUME.
Kaxnp1ii sTan paboTel oopMIIeH Ha AUCIUIEE B BUJIE SKpaHHOM 3acTaBkU. [lepexon k ouepeHOMy FTamy
paboThI BO3MOKEH TOJIBKO TOCJIE BBIITOJHEHHS PEKOMEHIAIUi U TpeOOBaHMI, TPUBEACHHBIX HA 3aCTaBKe.
Heo6xoanMelii yHKT B pesienax OAHOM 3aCTaBKU BHIOMPAIOT YCTAaHOBKOM MOJIOCHI, BBIIEJICHHON Jpyrum
LIBETOM, Ha HY’KHYIO CTPOKY C IIOMOIIIbIO KJIaBHIL IEPEMELIEHUS KypCOpa — CImpenKka 6HU3, CmpenKa
86epx, KJIaBUILIHU — 6600. J[11s1 mosyueHus 6osee NOIHON U OopOOHOM nH(pOpMaLUK IPU BBIIIOJHEHUN
JTana ciaenyeT HaxaTh (YHKIMOHAIbHYIO KiaBuily F1— nomowpw.

ITo okOHYaHUU PKCTIEPUMEHTATBHON YacTH pabOThl Ha AUCIUIEH BBIBOASTCS PE3yJIbTaThl
skcnepumenTa — rpaduku. [lepssrii rpaduk - «3aBucumoctu KI1J{ penykropa oT Harpy3ku Ha BEJOMOM
Baity» otoopaxkaet 3aBucuMocthb KIIJ[ penrykropa oT MOMEHTa Ha BEJOMOM Baily (>KeiTas KpuBasi) U
3aBHCHMOCTb YaCTOThI BPALIEHHs BEAYILEro Baja OT MOMEHTA Ha BEIOMOM Bally (3eJeHasi KpuBasi).
Bropoii rpaduk - «3aBUCUMOCTH MOLITHOCTEH OT MOMEHTA Ha BEJIOMOM Bally» 0TOOpa)xaeT 3aBUCUMOCTb
MOIIHOCTH Ha BEIYLIEM BaJly OT MOMEHTA Ha BEIOMOM Bajly (KeJTasi KpuBasi) U 3aBUCUMOCTb MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BeIOMOM Bally (3€J1eHasi KpuBas).

OT4eT 1o J1adopaTopHOi padoTEN0/IKEH COAEPKATD!
Kunemarnueckyro cxemy «JlabopaTopHO yCTaHOBKW», OMCaHKE y3J10B «J[abopaTOpHON yCTaHOBKUY,
KpaTKHe TeOPETUYECKHE CBEIEHUS O IIOTEPSAX MOILHOCTH B PEAYKTOPE, a TakxkKe rpaduku «3aBUCUMOCTH
KIIJ penxykTopa OT Harpy3ku Ha BEIOMOM Baly» U «3aBUCUMOCTH MOLIHOCTEH OT MOMEHTa Ha BEIOMOM
BaJIy».

KoHTpoJsbHbBIE BONIPOCHI:
[IpuBenute popmMyibl, 10 KOTOPHIM MOkHO onpenenuts KIIJ[ penykropa.
HazoBuTe 0CHOBHBIE IPUUYNHBI IOTEPU MOIIHOCTH B PEYKTOPE.
Kax uzmensiercs KIIJl peaykropa ¢ yBenTudeHHEM YKCIia €ro CTyneHei?
Kak 6yner uzmenstoes KI1JI penykTopa npu yMeHbIIeHUU Harpy3ku T27?
UYemy pasno 3Hauenue KIIJ] penykropa npu Harpy3ku T2 = 0? [Touemy?

akrownE

Jluteparypa.
1.Texnnueckass mexanuka: yueOHuk / JI. H. I'ynumona, FO. A. Emudanues, 2. . XKusaro, A. B.
Makxapos; o penakmueir 3. . Kusaro. — Cankr-IlerepOypr: Jlanp, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  TekcT: 9JeKTpOHHBINA //  JlaHb:  2IEKTPOHHO-OMOIMOTEYHass  cUCTeMa. —
https://reader.lanbook.com/book/277055#19
2. Texnunueckass mexanuka.yueOHuk / Cepobun E.Il. — Mocksa : KnoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903

JlonmosiHUTE/IbHbIE HCTOYHUKHU:
1. AM. JlykpsinoB, M.A. JIykbsinoB. Texuudeckas Mmexanunka. ®I'bOY «YdeOHO-MeTOAMUECKUN TIEHTP
10 00pa30BaHUIO Ha KEJIE3HOA0POKHOM TpaHcropTey, 2014 r.

JlaGopaTopHasi padora Ne6
Tema: «VccnegoBanue BAUSHUSA PEKXUMOB padoThl mpuBoaa Ha KII/] uepBsianoro peaykTopay.


https://book.ru/book/931903

Lesan padoThl: DKCIIEPUMEHTAIBHO HCCIEI0BATh 3aKOHOMEPHOCTh U3MEHEeHUs Kod(duiineHTa
nonie3noro Aeiicteus (KI1J1) penykropa npu pa3HbIX pekuMax pabOThl MPUBOIA.
OoopynoBanme: JlaboparopHas ycranoBka «lccrienoBanue nepeaay B 3aMKHYTOM KOHTYpPE»:
1 — snexkTpoaBurarens; 2, 4, 6, 8, 10 — TOpCHOHHBIC BaJIbl; 3 — YEPBSIYHBINA PEIYKTOD;

S — KOHMYECKUH PEyKTOp; 7 — HMJIMHAPUYIECKUI IBYXCTYIIEHUAThId COOCHBIM PELYKTOD;

9 — pemennas nepenava; 11 — Harpysxaroree ycTpoicTBo; 12 — mura (puc. 1).

B pe3ynbrare BoinonHeHus paboThl CTYCHT

00J1ICeH 3HaAMb !

- OCHOBHBIE COCTaBIIAIOIINE OTEPh MOIIHOCTH B PEAYKTOPE, X 3aBUCUMOCTb OT MEepe1aBaeMOn
Harpy3Ky ¥ 4acCTOT BpalICHUs BaJIOB

- YCTpOICTBO 1a00paTOPHOI YCTAaHOBKU M METOAUKY IIPOBEJCHUS HCCIEA0BAHUML;

00/1J1CeH YMemb:

- SKCHEPUMEHTAIBHO ONPENEIATh U TEOPETUUECKH PACCUUTHIBATH BPAILIAOIINE MOMEHTHI HA BaJlax
penykropa u 1o HuMm onpenenars KIIJ[ Ha pa3nuyHbIX pexumax HarpyKeHUs;

- 000CHOBaHHO BBIOUPATh PEKUMBI IKCIUTYaTallMi PEAYKTOpa, 00ECIeurBaOIIie MUHUMANIbHbBIE IOTEPH,
KakK B IPUBOJE, TaK U B PELYKTOPE.

Teopernyeckue MoJI0KeHHUS.
AHanu3 noTepb MOIIHOCTU B PEAYKTOPE.
1.Koadpumment nonesnoro nericteust (K1) pemykTopa ecTh OTHONICHHE ITOJIC3HONH MOITHOCTH K
3aTpavyCHHOM:

N=P2/P1=(T2*®2)/(T1*@1)=(T2*n2)/(T1*n1)=T2/(T1* i ),

rae P1, P2 — MomHOCTH Ha BeyleM (3aTpaucHHast) ¥ Ha BEIOMOM (IIOJIE3Has) Bajax
penykropa, Br;

T1, T2 - Bpamiaronyie MOMEHTBI Ha BEyIIIEM U BEJIOMOM Basiax penykTopa, H * wm;

®1, ®2 — yriioBbIe CKOPOCTH BpAIICHUS BEAYIIETO M BEIOMOTO BaJIOB PEAYKTOPA, PaJI/C;

N1, N2 — 4acToThl BpallleHUs! BEAYIIETO U BEJOMOI0 BaJOB PeAyKTOpa, 00/MUH

| — MepeIaTOYHOE OTHOIICHUE HCCIIEAYEMOT0 PEAYKTOPA.

2. B cBOM0O ouepens MOIIHOCTH TTOTEPh B peayKTOpe, BT:
Py =P1-P2=P1%(1 — ) = P1*y,

I'ne y — K03 PUIIMEHT OTHOCUTENIBHBIX OTEPH B PELYKTOPE,
y=1-n=y3+yn+ynm+ yB;
Y3 - K03 PUIMEHT OTHOCUTENBHBIX IOTEPH B 3allCINICHUY;
Yl - KOO PUIHUEHT OTHOCUTENBHBIX MOTEPh B MOAINITHUKAX;
YIM - KO3 (UIIUEHT OTHOCUTENBHBIX ITOTEPh Ha MEPEMEIINBAHNE MACIIa;
YB - K09((HUIIMEHT OTHOCUTENBHBIX NTOTEPh Ha IPUBOJI BEHTUIISTOPA Y PEIYKTOPOB C
HCKYCCTBEHHBIM BO3AYIIHBIM OXJIaKICHUEM.

IToTepu B 3aLlEIIIIEHUN SABISIOTCS CIEICTBUEM UPE3BBIYANHO CIIOKHOTO JUJISL UCCIIETOBAHMS
npoliecca B3auMoJIeHCTBUSL KOHTAaKTUPYIOIIKX [TOBEpXHOCTEN 3yObeB. B 001iem ciydae cuitbl TpeHust
MeXy 3yObsSIMU 3aBHUCST OT ILIEPOXOBATOCTH UX pabOYUX MOBEPXHOCTEH, peKMMa U BH/1a CMa3KH,
COOTHOIIECHUS CKOPOCTEH KaUE€HHUsI U CKOJIbKEHUS B KOHTAKTE U BEJIMYMHBI [IEPEAABAEMOM T0JIE3HOU
Harpy3ku

B uepBauHOM nIepenaye NOTEPHU B 3aLEIIICHUU COCTABIIAIOT OCHOBHYIO YaCTh ITIOTEPh MOLIHOCTH B
CBSI3M C HAJIMYUEM OTHOCUTEIHHOTO CKOJIBKEHUS BUTKOB YEpPBSIKa M0 3yObsIM UEPBSIYHOIO KoJeca.

B pexuMe monyXuaKoCTHOM CMa3KU CUIIBI TPEHMSI YBEJIMYUBAIOTCS IIPU YMEHBIIEHUH BI3KOCTH
MacJa U CKOpOCTH 3alierieHuu. [Ipu BBICOKMX CKOPOCTSIX 3a CUET MOBBIIEHHUS HECYIIeH CTOCOOHOCTH
MAacJISTHOTO KJIMHA MEX/y 3yObsSIMU BCTYNAIOT B CHITY 3aBUCUMOCTH, XapaKTE€PHbIE IS
TUAPOAMHAMUYECKOTO PEXKMMA CMA3KH.



[Torepu Ha TpeHHE B 3alECTIICHUN OOBIYHO MPUHUMAIOT MPONOPLUOHATBHBIMU MOJIC3HON Harpys3Kke
Y OTHOCST K TaK Ha3bIBAEMBIM HArPY304YHBIM IOTEPSIM.

Bassl coBpeMEHHBIX peayKTOPOB OOBIYHO YCTAaHABIMBAIOT HA MOMIIMITHUKAX KAYCHUS, IS
KOTOPBIX XapaKTEPHBI MaJIble TOTEPU HA TPEHUE:

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

[Totepu Ha nepeMelIMBaHNE Macila PACTYT C YBEIIMUEHUEM OKPYKHOM CKOPOCTH, BA3KOCTH Macia,
[IMPHUHBI 3y0UaThIX KOJEC U IITYOUHBI UX MOTPYKEHUS B MACIIIHYIO BaHHY.

KoadduuneHT 0THOCUTENBHBIX IOTEPh HAa IPUBOJ] BEHTWIIATOPAYB CYLIECTBEHHO 3aBUCUT OT
4acCTOTHI BPAILICHUS BaJOB.

PaznenpHoe n3MepeHue COCTaBISIIOIUX TOTEPh MOITHOCTH CBS3aHO C OOJIBIIUMU TPYAHOCTSAMHU.
[TosTOMYy OOBIYHO OMBITHBIM ITYTEM OIPECIIAIOT CyMMapHbIE TOTEPU MOLUTHOCTH, KOTOPbIE
xapakrepusytor oomuii KITJI peaykropa.

Cpennue 3nauenus KIIJI uepBsuHbIX nepenad ¢ KUAKOM CMa3KOM P pa3HbIX YKMCIIAX 3aX0/10B
YyepBsiKa IpeACcTaBiIeHbl B Ta0. 1.

Taoauna 1.
KII/I yepBsiUHBIX nepenay ¢ KUIKOH CMa3KOil.
Z1 1 2 4
i 32....63 16.....32 8....16
] 0,65....0,80 0,75....0,85 0,80....0,90

HpI/I nepeaauc HEMOJIHON MOIIHOCTHU KHI[ 3HAYUTCIIPHO HUXKC BCICACTBUC BIIMAHHNA ITIOCTOAHHBIX
IMOTCPb, T.C. IOTCPb, HC 3aBUCAIINX OT HepeaaBaeMoﬁ MOIITHOCTH.

IHopsinok BbIMOIHEHNs PadOTHI.
ITocienoBaTeIbHOCTH BBINOJHEHH JIA00PATOPHOH Pad0THI B IMAJIOT0OBOM PeKHMeE € dJIeMeHTaMu
ABTOMATU3HPOBAHHON cHCTeMbI HaAy4YHBbIX ucciaenoBanuii (ACHHN)

JlaGopaTopHyt0 paboTy BBIIIOJHAIOT C IPUMEHEHUEM KOMITBIOTEPA B IUATIOIOBOM PEKHUME.
Kaxxnpiii aTam paboTel 0pOpMIICH Ha JAHCILICE B BUJIC YKPaHHOU 3acTaBKh. [lepexon k ouepeTHOMY dTamy
paboThI BO3MOKEH TOJIBKO IOCIIE BBIIOJIHEHHS peKOMEHAalui U TpeOOBaHUH, IPUBEICHHBIX HA 3aCTaBKe.
Heo0xoauMelii MyHKT B Ipe/ieax OJHON 3aCTaBKHU BEIOMPAIOT YCTAaHOBKOM ITOJIOCHI, BBIICTICHHOW JPYyTrUM
LBETOM, Ha HY’KHYIO CTPOKY C IIOMOIIIBIO KJIABUII IIEPEMELIEHUS KypCOpa — CImpenKka 6HU3, Cmpenka
86epx, KIABHUIIU — 8600. [t momydeHus 0osee MOTHON 1 oIpoOHOM nH(pOpMAIMK TIPU BHITOTHEHUN
JTamna ciielyeT HaXaTh GYHKUMOHAIbHYIO KiaBuily F1—nomowp.

[To oxoH4YaHMHU SKCTIEPUMEHTATBHON YacTy pabOThI Ha JUCIUIEH BBIBOJSATCS PE3YIbTAaTh
skcnepumenTa — rpaduku. [lepssiii rpaduk - «3aBucumoctu KIIJ[ penykropa oT Harpy3ku Ha BEJOMOM
BaTy» oroOpaxkaer 3aBucuMocTb KIIJI penykropa oT MOMEHTa Ha BEAOMOM Bally (KeJyTas KpuBasi) U
3aBHCHUMOCTh YaCTOTHI BPAIlleHUs BEIYILIEro Bajla OT MOMEHTa Ha BEJJOMOM Baily (3ejieHast KpuBasi).
Bropoii rpaduk - «3aBUCMMOCTH MOIITHOCTEH OT MOMEHTA Ha BEZOMOM Bally» OTOOpa)kaeT 3aBUCUMOCTh
MOIITHOCTH Ha BEyILIEM Bally OT MOMEHTA Ha BeIOMOM Bally (>keiTas KpuBasi) U 3aBUCUMOCTb MOLTHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEIOMOM Bally (3eJieHasi KpuBasi).

Otuer no J1a60paTOpHON PadoOTEN0JIKEH COACPHKATh!
Kunematnueckyto cxemy «JlabopaTopHO#l yCTaHOBKWY», OMTUcaHue y3/10B «JlabopaTopHON yCTaHOBKNY,
KpaTKHe TeOPeTUYECKHE CBEIEHUS O MOTEePSAX MOIIHOCTH B PEIyKTOPE, a Takxke rpaduku «3aBUCUMOCTH
KIIJ] penrykTopa OT Harpy3Ku Ha BEIOMOM Bally» U «3aBUCUMOCTH MOILIHOCTEN OT MOMEHTA Ha BEJOMOM
BaJIy».

KoHTpoJibHBIE BONIPOCHI:
. HazoBute 0651acTh MpUMEHEHHS YePBAUHBIX IIepeiad.
. Kakue paznuuarot BUJIbI YEPBSIKOB?
. YKaXXUTe OCHOBHBIE T€OMETPUUECKUE MTAPAMETPHI UEPBIYHOM Hepeaaun’?
. KakoBbI 10CTOMHCTBA U HETOCTATKH YEPBSUYHBIX Ieperay?
. KakoBbl MaTepuainsl 1 BUIbI TEpMOOOPAOOTKY JUIs JeTaneld YepBsIuHbIX nepenaq?
. I3 kakux cooOpakeHuil BEIOMPAIOT YUCIIO BUTKOB UepBsika?
. I3 xakux cooOpakxeHuil orpaHMYMBAIOT YUCIIO 3yObeB UepBsUHOro Koseca? KakoBo MUHHMaIbHOE
qucio 3yopeB koseca?
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8. Kakue cuibl JeHCTBYIOT Ha YEPBSK U YEPBAYHOE KOJIECO, KAK OHU HAIPABJIEHBI B KAK BBIYUCISIOT UX
3HA4YEHHUs?

9. KaxkoBbl OCHOBHBIE BU/Ibl pa3pyLIEHUH YEPBSIYHON nepeaaun’?

10. Kak Beraucnsrot KIT/ yepBsianoii nepenaun? HazoBute ocHoBHBIE (hakTOphl, Biustitomye Ha KIT/I.
11.YTo BBI3BIBAET HArpeB UEPBSIUYHOMN Nepenaun’?

12.ITouemy KIIJI uepBsuHO# niepenaun MeHbIle, 4eM y 3yodatoi? CriocoObl €ro MOBBIIICHUS ?

Jlureparypa.
1.Texanueckas mexanuwka: yueObnwk / JI. H. I'ynumona, FO. A. Emudanues, 3. . XKuparo, A. B.
Makapos; noa peaakuue J. S. XKXusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324 ¢. — ISBN 978-5-
507-45644-4. —  Tekct: o2neKkTpoHHBIM //  JlaHb:  JNEKTPOHHO-OMONMOTEYHAsT  CUCTeMa. —
https://reader.lanbook.com/book/277055#19
2. Texnnueckas mexanuka.yaeOnuk / Cepobun E.II. — Mocksa : KuoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903

JlonoiHUTe/IbHbIE HCTOYHUKU:
1. AM. JlykpsinoB, M.A. JIykbsinoB. Texanueckas Mmexannka. PI'BOY «Y4eOHO-MeTOAMYECKUN TIEHTP
1o 00pa30BaHMIO Ha JKEJIE3HOIOPOKHOM TpaHcropTey, 2014 r.

Kpurepun oueHku:

- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN BBIIIOJIHCHO 80% pa6OTBI u 60.]'[66;
- OLICHKA «HE€ 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIN BBITIOJIHCHO MCHEC 80% pa6OTLI.


https://book.ru/book/931903

TecToBBIC 3aaHUA

[Tpu mpoBeaeHUH TECTUPOBAHUS UCIOIB3YeTCsI COOPHUK TECTOBBIX 3aMaHUil «TexHuYeckass MeXaHUKay,
MpeHa3HAYECHHBIN UIAKOHTPOJISI 3HaHUH 110 paznenaM «Teopernueckas mexaHuka» U «CONpOTUBICHUE
MaTEepUajIoBy.

[Io OCHOBHBIM TeMaM IUCLUIUIMH TMpeiJiaraercs Mo MSATh BapUAHTOB 33JaHUI, OPOPMIIEHHBIX BBUEC
tabymn. Kaxaplii BapuaHT CONEPKUT MATh BOIMPOCOB (KaK TEOPETHUECKUX, TaK W PACUETHBIX),
PaCMOJIOKEHHBIXIIO MEpe BO3PACTaHUS CIOKHOCTU 3aJaHUsl, M KaXKIOMY BOIPOCY COOTBETCTBYIOT
YEeTHIPEOTBETa, OJMH M3 KOTOPBIX- MPaBWIbHBIH. CHUCKM TMPAaBWIBHBIX OTBETOB NPHUBEICHBIB KOHIIC
cOOpHUKAB BU/E TAOJIHII.

[Tockonmbky  TpH  HM3y4EeHUM  Kypca  TEXHMYECKOM  MEXaHWKH  HauOOIBIIYI0  TPYIHOCTh
IpeJiCTaBisieTpeIeHne 3a/1a4, OOJMBIIMHCTBO 33aJJaHUl CPOPMYITUPOBAHO UMEHHO B BUE 33/1a4, PUYEM
HanOOJICECIIOKHBIC U3 HUX pa3JelIeHbl HA HECKOJIBKO JIOTUYECKUX ITAIOB, HE TPEOYIOMIMX JIJIsi PEIICHHUS
CIIO)KHBIXpAacyeToB. Takoi MOAXoJ K Imojade MaTepuana MO3BOJISIET NPUBHUTH Yy4alllUMCS HaBBIKU
CaMOCTOSITEIILHOTOAHANIN3a 3a7ad M aKTUBH3UPYET MbInuieHHe.dopmMa BOIMPOCOB JTAET BO3MOXKHOCTH
MIPUMEHSITh TECTOBBIC 33JJaHUSI HE TOJBKO JJIsi KOHTPOJISI 3HAHUIB ayJUTOPHH, HO OyAeT MOoJie3Ha U IS
CaMOCTOSITEITLHOM MOATOTOBKH, & TAKXKE PEKOMEHIYETCICTYACHTaAM-3a0UHUKAM.

OpHeHTHPOBOYHOE BpeMsi, HEOOXOMMOE ISl BBIOJIHEHUS 33/1aHUi 110 ofHOMY BapuaHTy -30-35 MUHYT.
B OCHOBY OIICHKH pe3yJIbTaTOB pa0OThI, HCXOJS W3 MATHOAUILHOH CHCTEMBI, JICKATCIICIYIOIHIE
MPUHIIMIIBL:

* 32 OTBET HA BOIIPOC, HE TPEOYIOIIHNI PACUETOB ........eeenneeennee. 0,5 6amnos;

* 32 BBITIOJIHEHUE 3aJ]aHNs, TPEOYIOIIEro OIHOM MaTeMaTHYeCcKOl omnepamuy .... 1 6anmnr;

* 32 BBITIOJIHEHHUE 3aJaHHsI, TPEOYIOIIET0 HECKOIPKUXMATeMaTHISCKUX onepanuii .. 1,5 6ama.
PaGotamoskeT BBIMOIHAETCS MUCbMEHHO.

IIpuMepsI TeCTOBBIX 3aaHUI.



TEXHUYECKAA MEXAHWKA. TEOPETUHECKAA MEXAHUKA

CTATHKA
MNoCcKan CHCTEMA CXOARUMXCA CUn Tems11.1; 1,2 Bapuanr 2
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TEXHUYECKAR MEXAHUKA. TEOPETUHECKAA MEXAHUKA

KUHEMATHKA
HuHeMaTHKa TOUKK Tems11.7: 1.8 Bapuanr1
Bonpocut Orperm Kox,
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TEXHUYECKAA MEXAHWKA, TEOPETHYECKAA MEXAHUKA

AHWHAMUKA
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TEXHUYECKAA MEXAHWKA, CONPOTUBJIEHUE MATEPWANOB

OCHOBHLIE NDNOHEHNR, METOA CEYEHHNA, HANPAMEHHA Tema 2.1 Bapuaur 2
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INHEPEYEHb
BOIIPOCOB K 3a4eTy

no aucuumiange OI1.03TexHuyeckas MeXaHHKA.

K pazpeny «CraTuka».

1.OcHOBHBIE OHATHS U onpeaeneHuss «CTaTUuKI».

2.Axcuombl «CTaTHKN.

3.CBsI34 U UX peaKkLuu.

4.I'eOMETPUYECKUN METOJ CIIOKEHHUS CHUII.

S.IIpoexunu CUIIbI U BEKTOPHOM CYMMBI CHJI Ha OCb.

6.AHaTUTUYECKUI METOJT ONIPEICIICHUS 3HAaUYCHHS M HAIIPABJICHUS PABHOICUCTBYIOIIEH MIOCKON CUCTEMBI

CXOJISAIIUXCS CUIL. Y CTIOBUE PABHOBECHSL.

7.11apa cun. DkBUBaJIEHTHOCTH nap. C0KEHUE U paBHOBECHE Map CHJI Ha MIJIOCKOCTH.

8.MOMEHT CHJIBI OTHOCUTEIHHO TOYKH U OCH.

9.1IpuBeneHue CUiIbl K JAHHOW TOYKE.

10.ITpuBeieHne MIIOCKOM CUCTEMBI CUIT K IAaHHOM TOUKE.

11.YpaBHeHus paBHOBECHS INIOCKOM CUCTEMBI TPOU3BOJIBHO PACTIONOKEHHBIX CHJI.

12.0mopHBbIe ycTpoiicTBa OATIOYHBIX CUCTEM.

13.1leHTp TsKECTH MPOCTHIX reoMeTprudeckux Guryp. LIeHTp TsSKeCTH cTaHJapTHBIX MPOKATHBIX
npoduei.

K pa3neny «ConpoTuBiieHHEe MaTEPHAJIOBY.

1.ITonsarue o neopmarmu B ynpyrom tesie. (OcHoBHBIE TepMUHBI «COMPOTHBIICHUS MATEPUATIOBY).
2.0OCcHOBHBIE JONYLIEHUs O CBOMCTBAaX MaTepHaIOB U O XapakTepe JedopMaluH.
3.Meton ceueHuil. Buapl HarpyxeHuii.

4 HanpspkeHus.

5.I1pononbHbIe cUiIbI IPU HANIPSDKEHUU U cxkaTuu. [locTpoeHue amop NpoaoabHbIX CUJL.
6.HanpspkeHns B c€4eHUAX IIPU PACTSIKEHUU U CKATHH.

7.3akon ['yka. IlpogonsHas nedopmarius.

8.Ilonepeunas aedopmarus. Koapdpuuuent Ilyaccona.

9.PacueTsl Ha MPOYHOCTH MPH PACTSHKEHUU U CHKATUU.

10.ITonsATHE O CpE3€E U CMSTHUH.

11.Yucteiii casur. 3akon ['yka npu criBure.

12 Kpyuenue. Onropsl KpyTALIMX MOMEHTOB.

13.Hanpsxenue u 1eopMaliui Ipyu Kpy4yeHUH.

14.PacdeTsl Ha IPOYHOCTD IPU KPYUEHUH.

15.PacueTsl Ha )KE€CTKOCTh NPU KPYYECHHH.

16.113ru6. OCHOBHBIE OHATHS.

17.ITonepeunbie CUIIBI M U3TUOAIONINE MOMEHTHI B CEUCHHSIX OaJTKHU.
18.ITocTpoeHue 31op MONEePeUHbIX CUI U U3rMOAIOIINX MOMEHTOB.
19.HopmanbHble HanpsKeHUs pu U3ruoe.

20.PacueTbl Ha IPOYHOCTH NP U3THOE.

21. JIuHeliHble U YTIIOBbIE NTepeMeIleHus Ipu n3rude. PacyeTs! Ha )KECTKOCTD.
22 .JloHsATHE O CIOKHOM J1e(hOPMUPOBAHHOM COCTOSTHHHM Tea.

23.IloHsATHE O TEOPUAX NPOYHOCTH.

24 Pacuer Baja Ipv COBMECTHOM JICHCTBUH U3TH0a U KPYyUCHHS.
25.YCTONYUBOCTD CHKATBIX CTEPIKHEH.

26.ConpOoTUBIIEHHUE YCTAJIOCTU. Y CTAJIOCTHOE pa3pyLICHHUE.

27.11po4HOCTB ITPU AMHAMUYECKUX HATPy3KaX.

K paszneny «Kunematukay.



1.OcHOBHBIE TOHATHUA «KHHEMATHKI.

2.YpaBHEHUS JBH>KEHUS TOUKH.

3.CKOpOCTb TOUYKH.

4.Y cKOpeHHE TOUKH.

5.Bubl ABUKEHUS TOYKH B 3aBUCUMOCTH OT YCKOPEHHS.

6.1locTynarenbHOE ABUKEHUE Tea.

7.BpamarenbHoe ABUKECHUE TEIA.

8.CBs13b MEX Iy JTMHEHHBIMU 1 YTJIOBBIMM MTapaMeTpaMH TOUEK BpaIAOIIEerocs Tela.
9. Kunemaruyeckue rpapuku.

10.MrHOBEHHBIHN EHTP CKOPOCTEH. AOCOFOTHAS CKOPOCTb.

K paszneay «lunaMuka.

1.OcHOBHBIE MMOHATUA U AKCUOMBI «J/{MHAMUKN.

2.Cuna unepuuu. Meto; KHHETOCTATUKH.

3.PaGota u MOITHOCTD CHJIBI IPU MOCTYNATEILHOM JBUKCHHH.
4.PaboTa ¥ MOIIIHOCTH MPH BPALIATEILHOM JIBH)KCHUU.

5. Tpenue ckonabxenus. KoaddumueHT TpeHus CKOJIbKEHUS.
6.Tpenue kauenus. Koapduument tpenus kaueHus.
7.Mexannueckuii KO3 GUIIUEHT MOJIE3HOTO ACHCTBUSI.
8.IloTeHnnanpHas 1 KHHETHYECKasi YHEPTUS.

9.3aKOH M3MEHEHUs1 KOJMYECTBA JABUKECHUS.

10.3aK0H N3MEHEHUSI KUHETUYECKON IHEPTHUH.

11.YpaBHeHHE TMHAMUKH JJI BPALIaTEIbHOTO IBMXKEHUS TBEPAOIO TEa.

K pa3aenaxy «I[eTaJII/I MalIuH 1 MEXaHU3MBbD).

1.Knaccudukarus ManvH.

2.0OcHOBHBIE TpeOOBaHUS K MAIlIMHAM U JI€TaJSIM.

3.Hepasbemuble coequHeHNs. 3aKIEIOYHbIE U CBAPHBIE COEIMHEHNUS JETAIIEH.

4.Kneesble coequnenust. CoegMHeHNs aliKoH, 3alpecCOBKOM U 3a)OpMOBKOIA.

5.Pe3pboBbIe coenqunenus. Kiraccudukamms pesno.

6.Ha3znauenue u kiaccudukanys nepenay BpaiaTeaIbHOTO IBUKEHUS.

7.KuHemaTnueckue 1 CUI0BbIE COOTHOLIEHMSI B IEPENATOUYHBIX MEXaHU3MaX.

8.®puknuoHHble nepenayn. x Ha3HaueHue u ocoOeHHOoCcTH. KnHeMaTH4eckre COOTHOIIEHNUS.

9.ITpuniun paboTsl, KIaccuuKanus, 0COOEHHOCTH U 00J1aCTh IPUMEHEHUs 3y0UaThIX Nepeaay.

10.I'eomeTpusi 3BOJILBEHTHOT0 3y0uaroro 3auerienus. OnpeneneHie OCHOBHBIX TapaMeTPOB.

11.Kpatkue cBeieHHs 0 METO/IaX M3TOTOBIEHHS 3y0UaThIX KOJIEC.

12.Bunsl pa3pyuieHus 3yobeB 3y0uaThIX KoOJIeC.

13.Konnyeckue 3y0uatsie nepeaayd. OCHOBHbIE T€OMETPHUUECKHUE COOTHOILICHHS.

14.lenabie nepenaun. OCOOEHHOCTU U 00JIACTh TPUMEHEHUS.

15.Pemennsble nepenaun. OCOOEHHOCTH M 00J1aCTh TPUMEHEHUSI.

16.Yeppsiunas nepenaya. OCOOEHHOCTH U 00JaCTh TPUMEHEHUSI.

17.Ha3zHaueHue, KOHCTPYKLUS U MaTepUallbl OCEN U BAJIOB.

18.11ImoHOYHbBIE U IITUIEBBIE COETUHEHUS.

19.JToAMUIHUKY CKOJIBXKEHHUS, TOAMLUIHUKY KaueHus. OcobeHHocTu ycTpoiictBa. O6s1acTb
MIPUMEHEHHUS.

20.Ha3nauenue u kiaccuuxanus MyQr.

21.Penykropsl. KoHcTpyKIps.

22.MexaHM3MbI BO3BPAaTHO-TIOCTYATEIBHOTO U KOJIEOATEIbHOTO JIBUKECHUH.

23.MexaHu3Mbl TPEPHIBUCTOTO U OJHOCTOPOHHETO JBHXKCHUS.

Ilepeyens JuTepaTypbl A1 HOATOTOBKH K 3a4eTy
OcHoBHas JuTepaTypa:
l.Texunueckass mexanuka: yueOnuk / JI. H. I'ymumosa, FO. A. Enudanues, 3. . XKusaro, A. B.
Maxapos; o penakmueid 3. . Kusaro. — Cankr-IlerepOypr: Jlanp, 2023. — 324 ¢. — ISBN 978-5-



507-45644-4. —  TekcT: 97eKTpOHHBINA //  JlaHb:  DJEKTPOHHO-OMOIMOTEYHAss  cucTemMa. —
https://reader.lanbook.com/book/277055#19

2. Texunueckas mexanuka.yueOHuk / Cepobun E.II. — Mocksa : KuoPyc, 2023. — 399 c. — (CIIO).
:https://book.ru/book/931903

JlonoiHUTe/ILHbIE HCTOYHUKU:
1. AM. JlykpsinoB, M.A. JlykbsinoB. Texanueckas Mmexannka. PI'BOY «Y4eOHO-MeTOAMYECKUN TIEHTP
1o 00pa30BaHMIO Ha JKEJIE3HOIOPOKHOM TpaHcropTey, 2014 r.

Kpurepun onenkmn:

«5» (OTJ'II/IIIHO) - CTYACHT 3HACT HC TOJIbKO IMPUHIIUIIBL yqe6H0171 JUCHUIIIIMHBI, HO M UX YaCTHBIC
IMPHUMCEHCHUS, MOKECT CAMOCTOATCIIBHO I[O6I>IBaTI) 3HaHHUA 110 y‘IG6HOI>i JUCHUIIIINHE, UMCCT
HeO6XOI[I/IMBIe MMPAKTUYCCKUC YMCHUA U HABBIKU.

«4» (Xopo110) - CTYAEHT 3HAeT NPUHIUIBI Y4eOHON AUCHUIUINHBI, HO UX IPUMEHEHUS HE BCE; MOXKET
CaMOCTOSITENIbHO JTIOObIBATh 3HAHUS, MOJIb3YACh JTUTEPATYPOH; UMEET pa3BUThIE IPAKTHUECKUE
YMEHHUS, HO He00s3aTeIbHO HaBbIKH.

«3» (YAOBJIETBOPUTENILHO) - CTYJEHT 3HAET TOJBKO OCHOBHBIE IPUHIIUIIBI, MOKET CAMOCTOSITEIbHO
N0OBIBaTh 3HAHMS; YACTUYHO CPOPMUPOBAHBI YMEHHS U HaBBIKU.

«2» (HEyOBJIETBOPUTENHHO) - CTYACHT HE 3HAET MPUHIUIIOB YU€OHOM TUCIUIINHBI, YACTHYHO
chopMHUPOBaHBI YMEHUS U HABBIKM, €CITU CTYJEHT MTOKa3aJl MOJIHOE He3HAHHUE BOMPOCa, OTKA3aJCs
OTBEYATh WJIK HE MPUCTYNHWII K BBIIIOJIHEHUIO 3aJaHUN.


https://book.ru/book/931903

3agaHust 115l CAMOCTOATEIBbHON padoThI

HaumeHoBaHue pa3/iesioB U TeM

Buabl caMmocTosiTeIbHOI PadoThI 00y4al0IUXCH

1

2

Tema 1.3. CtaTuka
coopy:keHuii.OCHOBHbIE CBEICHUSI.
UccnenoBanue reoMmeTpuyecKoi
HEU3MEHSEMOCTH TUIOCKUX CTEPKHEBBIX
CHCTCM.

Texandeckas Mmexanuka.yaeonuk / Cepoun E.I1. — Mocksa
: KaoPyc, 2023. — 399 ¢. — (CIIO).
‘https://book.ru/book/931903

Pazpnen 3. I'naBa 17. koHCIIEKT

Cratudecku ONpeneauMble U CTaTUUYECKH
HEOIIPEACIUMBIE IIJIOCKHE CUCTEMBI.
Meron BeIpe3aHus y3J10B, METOL
CKBO3HBIX CEYECHUM.

Texuuueckas mexanuka.yuyeonuk / Cepoun E.I1. — Mocksa
: KnoPyc, 2023. — 399 ¢. — (CIIO).
‘https://book.ru/book/931903

Pa3nen 3. KOHCIIEKT

Tema 1.4. IIpocTpaHcTBeHHas1 cucTeMa
cuillapamnenenunen cui.
PaBHOpelcTBYIOIIAs TPOCTPAHCTBEHHOU
CXOASUIENCA CUCTEMBI CUJL. Y CIIOBUS U
YpPaBHEHUS paBHOBECHUS

Texauueckas Mmexanuka: yueonuk / JI. H. ['ymumosa, 1O. A.
Emudannes, 3. . XKuparo, A. B. MakapoB; o1 penakmuen
3. 4. Kusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TekcT: 371eKTpOHHBIH //
Jlanb: >eKTPOHHO-OMOINOTEeUHAsl CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pazgen 1. I'maBa 5, xoHCIEKT

MOMEHT CHJIIBI OTHOCHTEIBHO OCH.
YpaBHEHUS paBHOBECHS
MPOCTPAHCTBEHHOMN CHCTEMBI
MIPOU3BOJIBHO PACHOJIOAKEHHBIX CHUJL.

Texnuueckas mexanuka: yueonuk / JI. H. 'yaumosa, 0. A.
Enudannes, 3. f. XKXusaro, A. B. MakapoB; nmoJ1 peaakiuen
9. 4. XKusaro. — Cankr-IletepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TeKcT: 271€KTpOHHBIIH //
JlaHb: 351eKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pasnen 1. I'maBa 5, KOHCIEKT

Tema 2.3. Cpe3 u cmsitue.Cpes,
OCHOBHBIE pacu€THBIE MTPEANOCHIIKH,
pacuetHble popmyibl. CmsaTre. PacueTsl
Ha Cpe3 U CMSTHE, COCTMHEHHI 00ITaMH,
mTUPTAMU, 3aKJIETTKaAMH.

Texnuueckas mexanuka: yueOonuk / JI. H. I'yaumosa, 0. A.
Enudannes, 3. f. Kuaro, A. B. Makapos; o penaxiuen
3. 4. Kusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TeKcT: 37eKTpOHHBIH //
JlaHb: 351eKTPOHHO-OMOIMOTEYHAs cUcTEMa. —
https://reader.lanbook.com/book/277055#19

Pasznen 4. I'naBa 4 KOHCHIEKT

Tema 3.1. OcHOBHEIE NOHATHS H
onpenegenus. CoequHeHus Aerasiei
MAIIIHH.

Haznadenue coequHeHUM aeTanei
MaivH. HepazbeMHbie U pa3beMHbIE
COeTMHEHMS.3aKJIENOYHbIE U CBApHbIE
coenuHeHus. Kieesble, pe3b00BbIE
coenuHeHusi. KoHTposb KauecTBa
TEKYIIETo COAEpKaHUs IyTH, PEMOHTHBIX
U CTPOUTENBHBIX padoT.

Texnunueckas mexanuka: yueoHuk / JI. H. I'ynumosa, 10. A.
Enudannes, 3. f. XKuparo, A. B. MakapoB; o1 penakuuen
9. 4. XKusaro. — Cankr-IletepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TekcT: 2eKTpOHHBIH //
Jlanb: eKTpOHHO-OMOINOTEUHAs! CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pa3nen 5. I'naBa 1 koHCHEKT

Tema 3.2. MexaHu4ecKue nepeaavu.
Jetanu u cOOpoOUYHbIE eTMHULIBI
nepeaad.

®pukIMoHHbIE TIepeaayu. JlocTonHcTBa
N HEJOCTATKU, O6J'IaCTI) HpI/IMeHeHI/ISI.
Pacuer.

Texnuueckas mexanuka: yue6Huk / JI. H. I'ynumosa, 10. A.
Emudannes, 3. . XKuparo, A. B. MakapoB; o1 penakuuen
2. 4. XKusaro. — Cankr-IletepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — Texct: aneKTpoHHBIH //
JlaHb: >1eKTPOHHO-OMOINOTEUHAs! CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pa3nen 6. I'naBa 1 koHCHIEKT



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

UYeppsunele nepenadr. OCHOBHBIE
napameTpbl iepeaad, 00JacTh
IMPUMCHCHUA, JOCTONMHCTBA U
HEJIOCTaTKH.

Texnuueckas mexanuka: yueonuk / JI. H. 'yaumosa, 1O. A.
Enudannes, 3. f. XKusaro, A. B. Makapos; o peraxkiuen
3. f1. Kusaro. — Cankr-IlerepOypr: Jlanp, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TekcT: 271eKTpOHHBIH //
JlaHb: 3J1eKTPOHHO-OMOIMOTEYHAs CHCTEMa. —
https://reader.lanbook.com/book/277055#19

Pasnen 6. I'maBa 4, KOHCIIEKT,

Pemennsie u 1ienHbIE IEpEIAYM.
OcHoBHbIE TapaMeTpshI nepeaay, 001acTb
MPUMEHEHUs, JOCTOUHCTBA U
HEJ0CTaTKH.

Texnuueckas mexanuka: yueonuk / JI. H. 'yaumosa, 0. A.
Enudannes, 3. f. XKusaro, A. B. Makapos; o1 peaakiuen
2. 4. XKusaro. — Cankr-IletepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TekcT: 37eKTpOHHBIi //
Jlanb: 3eKTpOHHO-OMOINOTEUHAs! CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pazgen 6. I'maBa 6 KOHCIIEKT,

Banbl u ocu, uX Ha3HaYeHHE U
KOHCTPYKIHS.

Texauueckas Mmexanuka: yueonuk / JI. H. ['ymumosa, FO. A.
Emudannes, 3. . XKuparo, A. B. MakapoB; o1 penakmuuen
2. 4. XXusaro. — Cankr-IletepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TekcT: 37eKTpOHHBIH //
Jlanb: >eKTPOHHO-OMOINOTEYHAsl CUCTEMA. —
https://reader.lanbook.com/book/277055#19

Pazgen 7. I'maBa 1, KOHCIIEKT,

Onopsl cKOJIBXKEHUS U KadeHus. My(Tol.

Texnuueckas mexanuka: yueonuk / JI. H. 'yaumosa, 10. A.
Enudannes, 3. f. XKXusaro, A. B. Makapos; o1 perakiyen
9. 4. XKusaro. — Cankr-IletepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TeKcT: 271€KTPOHHBIIH //
JlaHb: 351eKTPOHHO-OMOINOTEUHAs! CUCTEMA. —
https://reader.lanbook.com/book/277055#19

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

Penyktopsl. [IpocThie rpy30moabpeMHbIE
MAIIUHBI.

Texnuueckas mexanuka: yueonuk / JI. H. I'yaumosa, 10. A.
Emudannes, O. f. )Kuparo, A. B. MakapoB; o1 penakmuen
3. 4. XKusaro. — Cankr-IlerepOypr: Jlans, 2023. — 324 c.
— ISBN 978-5-507-45644-4. — TekcT: 37eKTpOHHBIH //
JlaHb: 3J1eKTPOHHO-OMOIMOTEYHAs ccTeMa. —
https://reader.lanbook.com/book/277055#19

Pasnen 6. I'maBa 5,KOHCIIEKT,




