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e3a68f3¢alef ) A MPE BRBRIAEd 836 08.03.01 CtpoutenbcTBo
NnoaroTOBKM
HanpaBneHHOCTb [MpoMbILLIEHHOE U rpaXKaaHCKoe CTPOUTENbCTBO
(npochunb)
dopma 0byyeHus Oy4yHO-3a04Has
Kadenpa- CTpouTenbHbIX TEXHOOMMN U KOHCTPYKLUIA
pa3paboTuumk
Beinyckatowas CTpounTenbHbIX TEXHOMOMMN U KOHCTPYKLMIA
kadbegpa

TunoBble 3agaHuA Ans pacyeTHo-rpacpuyeckux pabor (2 cemecTp):

LLlecTb HEBECOMBIX CTEPXXHEN COEANHEHBI CBOMMM KOHLLAMM LUAPHUPHO APYr C 4PYroM
B [iBYX y3rax 1 NpuUKpenneHbl ApyrMmMm KOHLaMM (ToXe LWapHUPHO) K HEMOABMXHbBIM Ornopam
A, B, C, D (puc. C3.0- C3.9, tabn. C3). CtepxxHn 1 y3nbl (y3nbl pacnofnoXeHbl B BEPLUNHAX
H, K, L unin M npsimoyronbHoro napannenenunega) Ha pucyHkax He rnokasaHbl U OOSTKHbI
GbITb M300paXkeHbl pellarwmmM 3agadvy no gaHHbiM Tabnuubl. B y3ne, KOTOpbIM B KaXgoM
ctonbue Tabnuubl ykasaH nepsbiM, npunoxeHa cuna P = 200 H; Bo BTOpOM Yy3ne
npunoxeHa cuna Q = 100 H. Cuna P obpasyeT ¢ NONOXUTENbHLIMU HanpasfieHUSIMU
KOOpAMHATHBIX OCeNn X, Y, Z Yribl, paBHble cooTBeTCcTBEHHO a1 = 45°, b1 = 60°, g1= 60°, a
cvna Q - yrmbel a2 = 60°, b2 = 45°, g2 = 60°; HanpaBneHusa ocen X, y, Z ANs BCEX PUCYHKOB
nokasaHbl Ha puc. C3.0.

NpaHn napannenenunega, napannenbHble MAOCKOCTM XYy, - KBagpatbl. [uaroHanu
apyrmx OOKOBbIX rpaHen o00pasyloT C nrockocTelo Xy yron q = 60°, a agwuaroHanb
napannenenunega obpasyeT ¢ 3Ton NnockocTbto yron t = 51°. Onpegenutb ycunus B
CTEPXHSIX.



Ta6auwuya C3

Homep ycioBus 0 1 2 3 4
Y3ihl H M L, M K, M L, H K, H
HM, HA, | LM, LA, | KM, KA, | LH, LC, | KH, KB,
CrepxHHu HB, MA, | LD, MA, | KB, MA, | LD, HA, | KC, HA,
MC, MD,| MB, MC,| MC, MD,| HB, HC | HC, HD
Homep ycaoBus 5 6 7 8 9
¥Y3anl M, H L, H K, H L M K, M
MH, MB,| LH, LB, | KH, KC, | LM, LB, | KM, KA,
Crep2KHH MC, HA, | LD, HA, | KD, HA, | LD, MA, | KD, MA,
HC,HD | HB,HC | HB,HC |MB, MC | MB, MC
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Puc. C3.0

Puc. C3.1

Puc. C3.2

TunoBble 3agaHuA Ans pac4yeTHo-rpacgpuyveckux pabor (3 cemecTp):

OpHopoaHas ropusoHTanbHas nnatgopma (kpyrnas paguyca R nnm npsimoyrosibHas
co ctopoHamu R' n 2R, rge R'-- 1,2m) maccon m1 = 24 kr BpawiaeTcs € yrrnoBon CKOPOCTbIO
w = 10 1/c BOKpyr BepTuKaribHOM OCWU z, OTCTOAWEN OT ueHTpa macc C nnatgopmbl Ha
pacctosHum OC= b (puc. 05.0 - [05.9, Tabn. [05); pasmepbl ona Bcex NpsAMOYrosfbHbIX
nnatdopm nokasaHbl Ha puc. [15.0a (Bua ceepxy).

B momeHT Bpemenn t0 = 0 no xenoby nnatdopmbl HauMHaeT Asuratbca (noAa
AencTBneM BHYTPeHHUX cun) rpy3 D maccom m2 = 8 kr no 3akoHy s = AD = F(t), rae s
t - B cekyHgax. OgHOBpeMeHHO Ha nnaTopMbl HadYnHaeT

BblpaXeHO B MeTpax,



agencrteoeBatb napa cun ¢ MomeHtom M (3anaH B HbHOTOHOMETPAXx; rMpu M<O ero

HanpaBfeHne NPOTUBOMOSIOXHO NOKa3aHHOMY Ha PUCYHKaXx).

Onpegenntb, npeHebperasa maccon Bana, 3aBucumoctb w= f(t), T. e. yrnosyo

CKOPOCTb NIaTPopMbl, KaK (PYHKLNIO BPEMEHM.

Ha Bcex pucyHkax rpy3 D nokasaH B nonoxeHun, npu kotopom s>0 (korga s<O, rpys
Haxo4uMTCA NO APYryl CTOPOHY OT Toukm A). M3obpaxas 4yepTex peluaemon 3agaywu,

NPOBECTU OCb Z Ha 3agaHHOM paccTtosiHum OC= b oT ueHTpa C.

Ta6auuya b

Howmep

yCJI0OBHS b s = F({) M
0 R —0,4# 6
1 R/2 0,6¢> 4t
2 R —0,8¢ — 6
3 R/2 10 ¢ — 8t
4 R 0,443 10
5 R/2 —0,5¢ — 942
6 R —0,6¢ 8
7 R/2 0,8¢ 61
8 R 0,4£ — 10¢
9 R/2 0,5¢2 12¢
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Puc. 115.1 Puc. [15.1a

TunoBble 3aA4aHuA ANS KOHTPOSbHbIX paboT (2 cemecTp):

CbopHMK 3agjaHnn  aOns  KypcoBblX paboT Mo TeopeTU4ecKon MexaHuke,
npegHasHa4YeHHoe Ansi CTYOEHTOB BbICLUIMX TEXHUYECKMX Y4ebHbix 3aBegeHun /[ AA.
AbnoHckuin, C.C. Hopeiniko, C.A. BonbdcoH, H.B. Kapnosa, b.H. KsacHukos, HO.I". MUHKKH,
H.W. Hukntunna, B.E. MNaenos., KO.M. TenaHkoB un gp. Obwasn pegakumsa A.A. A6noHckoro.
N3paHue noboe.

3apaHue C1. OnpegeneHve peakunn onop TBepaoro Tena.

3agaHue C2. OnpegeneHne peakumm onop U CUN B CTEPXKHAX NSIOCKON hepMbl.

3agaHue C3. OnpegeneHne peakuun onop COCTaBHOW KOHCTPYKLUMM (cucTemMa ABYX
Ten).

3apaHue C5. PaBHoBecue cun ¢ y4eToM cuernneHns (TPeHUs nokos).

3apaHune C8. OnpeneneHune nonoXeHs LeHTpa TSHKecTu Tena.

TunoBble 3ag4aHUA ANS KOHTPOSbHbIX paboT (3 cemecTp):

COopHMK 3agjaHuin  Ans KypcoBbiX paboT MO TEeOopeTUYECKOM MeXaHuke,
npegHasHa4YeHHOe N5l CTYAEHTOB BbICLUMX TEXHU4Yecknx y4vebHbix 3aBegeHun /| AA.
AbnoHckuin, C.C. Hopeliko, C.A. BonbdcoH, H.B. Kapnosa, b.H. KsacHukos, FO.[". MUHKMH,
H./. Hukntuna, B.E. MNaenos, KO.M. TenaHkoB n ap. Obwasn pegakums A.A. ABnoHckoro.
N3paHne noboe.

3apaHne [O1. WHTerpupoBaHue auddepeHunancHbiX YPaBHEHUN OBWMKEHUS
MaTepuasibHOM TOYKMU.

3apaHne [2. WHTerpupoBaHue auddepeHunanbHbiX YPaBHEHUN OBMKEHUS
MaTepuanbHOM TOYKKM, Haxoasuwenca nog AeNCTBMEM NEPEMEHHbIX CUI.

3apaHuve [14. ViccnepoBaHne OTHOCUTENBHOIO ABUMXEHNUS MaTepuaribHOM TOYKM.

3apgaHue [17. lNpumeHeHne TeopeMbl O OBMKEHUW LileHTpa MacC K MccneaoBaHuio
OBWXEHUS MexaHN4eCKON CUCTEMBI.

3apaHne [010. lNMpumeHeHne Teopembl 00 M3MEHEHUN KUHETUYECKOW 3SHEprum K
N3YYEHUIO OBMKEHNA MEXAHNUYECKON CUCTEMBI.

3apaHne [11. WccnepoBaHue nocTynaTesnibHOr0O M BpawaTeslbHOro ABUMXKEHUN
TBEpLOro Tena.



3apanue [112. ViccnegoBaHue NNOCKOro ABMXEHUs TBEPAOro Tena.

3apaHve [114. NpumeHeHne NpuHUMna BO3MOXHbIX NepeMeLleHni K peLleHno 3agay
O paBHOBECUM CU, MPUITOXKEHHbIX K MEXaHNYECKOW CUCTEME C OAHOWN CTEMEHbIO CBOGOAbI

3apganue [115. MNMpumMmeHeHne npuHUMNa BO3MOXHbIX NepeMeLLEHNI K onpeaeneHnio
peakumin onop COCTaBHOM KOHCTPYKLUN.

3aganue [116. MNMpumeHeHne npuHuuna Janambepa k onpegeneHnto peakumin CBSA3en.

3apaHne [017. OnpegeneHve peakumin onop Npu BpalleHUn TBEpOOoro Terna BOKPYr
HEeNnoaBUKHOW OCHW.

3apaHne [21. lNpumeHeHue ypaBHeHun JlarpaHxa Il pooa K wuccnegoBaHUio
OBWKEHNSA MEXAHMUYECKOW CUCTEMbI C ABYMS cTeneHssMun csoboabl

3apgaHune [123. WccnepgoBaHne cBOOOAHLIX KonebaHurm MexaHUYeCKOW CUCTEMBI C
OLHOW CTeneHbto cBobOAbI.

TunoBble BOMPOCHI K 9K3aMeHaM.

2 CEMECTP

1. OcCHOBHbIEe NOHATUSA U akcMoMbl cTaTukN. Cuna. Cuctema cun. SKBUBANEHTHbIE CUSbI.
PaBHogencTeyowasn. YpasHoBelweHHas cuctema cun. ABConTHO TBepgoe Teno. 5
aKCMOM.

2. CBs3n 1 peakumm casen. 8 NpUMepPoOB CBA3EN.

3. Cxopswmeca cunbl. Teopema O CyLeCTBOBaHMM pPaBHOAENCTBYHOLLEN CXOAALLMXCA
cun (C gokasaTenbCTBOM). YCroBME paBHOBECUSI CUCTEMbI CXOAALWMXCA cunl. Teopema o
Tpex cunax.

4, MoOMEHT cunbl OTHOCUTENBLHO LeHTpa. [nevo cunbl. Anrebpanyeckmin MOMEHT CUMbl
OTHOCUTENbHO UeHTpa. MOMEHT cunbl OTHOCUTENIBHO OCU. AHanNUTUYECKUn W
reoMeTpuyeckmin cnocobbl BbIYMUCIEHNS MOMEHTA CUIbl OTHOCUTENBHO ocu. Napa cun

5. Mapa cun. Bektop mMomeHTa napbl cun. Anrebpandeckui MOMEHT napbl cun. 1-s
Teopema 0 napax. YCrnoBue paBHOBECUSA CUCTEMBI Nap.

6. Mapa cun. Bektop MomeHTa napbl cun. Anrebpanyeckuin MOMEHT napbl Cum. 2-s
Teopema O napax. Ycrnosue paBHOBECUSA CUCTEMBI Nap.

7. Mapa cun. Bektop momeHTa napbl cun. Anrebpandeckui MOMEHT napbl cun. 3-5
Teopema 0 napax. Ycrnosue paBHOBECUS CUCTEMBI Nap.

8. Jlemma MyaHco. OcHoBHada TeopemMa CTaTUKN.

9. YcnoBus paBHOBECUS MPOU3BOSIbHOM MNPOCTPAHCTBEHHOM CUCTEMbI CUST. YCNoBuUs

paBHOBECUA CUCTEMbI NapasnnesibHbIX cui. YCrnoBus paBHOBECUSA NPOU3BOSIbHOM MSTOCKON
CUCTEMbI CUI.

10. PaBHOBecue npu Hanu4ynm TPeHUsa cKonbxeHud. 3akoH KynoHa. PaBHoBecue npwu
HanMM4YmMm TPEHUS KadeHus:.

11. Teopema BapuHboHa. LleHTp napannenbHbix cun. LleHTp Taxectn. Cnocobbl
HaXOXOEeHNA LeHTpa TAXKECTH.

3 CEMECTP

1. 3aKoH MHepuuKn. 3akoH NPONOPLMOHANBbHOCTU CUMbl U YCKOPEHUS. 3akoH paBeHCTBa
OEeNCTBMA M MPOTUBOAENCTBUSA. 3aKOH He3aBUCUMMOCTU gencteus cun. OnpepeneHue
WHepumnanbHONW cuctembl oTvyeTa. [OuddepeHumanbHble  ypaBHEHUS  OBUMXEHUS
MaTepuanbHOM TOYKM B [eKapToBOM W B €CTEeCTBEHHOW CcucTeMax KoopAuHar.
OunddepeHunanbHble ypaBHEHUS OBUXEHUS MaTepuaribHOM TOYKM B HeuHepuuanbHOW
cucteme otyeta. lNepeHocHas cuna wmHepumn. Kopuonucosa cuna uHepuuun. [MpuHUmn
OTHOCUTENBHOCTUN KNAacCU4eCKon MeXaHUKN.



2. OnpeneneHne mMexaHU4eckon cuctembl. BHyTpeHHMe n BHelwHue cunbl. CBONCTBO
BHYTPEeHHUX cun. AdunddepeHunanbHble YpaBHEHUA OBWXKEHUA MeXaHU4YeCKOW CUCTEMbl B
JeKkapToBon cucteme koopauHat. LleHTp macc mexaHuyeckon cuctembl. Teopema o
ABMWXeHUn ueHTpa wMacc. CnegctBua Teopembl. [OuddepeHumanbHble  ypaBHEHUS
nocTynaTeribHOro ABUWXeHNA TBepaoro Tena.

3. KonuyectBo ABwxXeHUs matepuanbHOM TOYkM (MMmnynsc). MoMeHT KonuyecTtBa
OBWXKEHNA maTepuanbHOM TOYKW. MOMEHT KonmyecTBa [OBMXEHUST OTHOCUTENBHO OCHW.
[[MaBHbLIN MOMEHT KONM4yecTBa OBUMXEHUSA (KUHETUYECKMN MOMEHT). KNHETUYECKMIA MOMEHT
BpallialoLerocs ¢ yrroBoM CKOPOCTbIO TBEPAOro Tera OTHOCUTESNTIbHO OCU BpalleHUs.
KuHeTnyeckaa aHeprna matepuanbHOW Toudkn. KuHeTmyeckas 3Heprna MexaHuYecKom
cucTtembl. KuHetunyeckas aHeprus npy noctynaTeribHOM ABWXKeHUN. KuHetuyeckas aHeprug
npv BpalwlaTesibHOM ABWXeHUW. KuHeTunyeckaa 3Heprust npu  nnockonaparniesibHoOM
aBmxeHun. Teopema KeHura.

4, onemeHTapHaa paboTta cunbl. AnemMeHTapHasi paboTa B cryyae BpawaTtenbHOro
apwxeHnda. Pabota napbl cun. Pabota cunbl Ha KOHEeYHOM nepemewieHnn. Pabota
NMHENHON UeHTpanbHon cunbl (cunbl ynpyroctn). OnpegeneHne MOLWHOCTb  CUIbI.
MowHoCTb Napbl cun.

5. KoHcepBaTuBHasa cuctema. [loTeHumanbHas cuna. [loTeHuwanbHas aHepruna
MartepuarnbHOM TOYKW. [oTeHumanbHaa paboTta KOHCepBaTUBHOW CUCTEMBI.
6. Teopema 06 M3MeHEeHUN KONNYeCTBa OBMXEHUS MexaHn4yeckon cuctemol. Cneacrtems

Teopembl. Teopema 00 W3MEHEHMM MOMEHTA KONMMYECTBa [OBMXKEHUSI MeXaHWUYeCKom
cuctembl. CneacTeus Teopembl. TeopeMbl — NPOU3BoAHAA MO BPEMEHM OT KMHETUYECKOIO
MOMEHTa MEXaHM4YEeCKOW CUCTEMbl OTHOCUTESNbHO HEMNOABWXHOW OCW, NPOu3BOoLHas Mo
BPEMEHU OT KNHETUYECKOrO MOMEHTa MEXaHMYECKON CUCTEMbI OTHOCUTESBHO LIEeHTpa Macc.
Teopema 06 NM3MEHEHUM KMHETUYECKOW SHEPrMN MEXaAHMYECKOW cuctembl. Teopema 06
N3MEHEHNN KNHETNYECKON SHEPINU KOHCEPBATUBHON MEXAHUYECKOW CUCTEMDI.

7. OceBble MOMEHTbl uMHepuun. LleHTpobGexHble MOMEHTbl WHepuun. TeH30p
nHepuuun. MaBHble ocu nHepuuun. LleHTpanbHble ocn nHepunun. [MaBHble LeHTpanbHble OCx
nHepuun. MOMEHT WHepUMWN CTEpPXXHS, KOnbLa, AucKa, NPSAMOYrosfibHWKa, uuMnuHapa,
napannenenuneaa. OnpegenexHuve annunconga nHepuuun. Teopema [MonreHca-LUTenHepa.

8. BbiBOA anddepeHLmanbHOro ypaBHeHNS BpaLlaTenbHOro ABMKEHMS TBepaoro Tena
(BpaLLeHMe BOKPYr HEMOOBUXHOW OCN).
9. Cuna wuHepumun. MNpuHumn Janambepa ana mexaHudeckon cuctembl. lNMpumep no

onpeneneHnio AMHaMMYEeCKMUX peakumin TBEpAoro Tefa npu BpalleHun.

10. OnpegeneHne cBasn. [lpumepbl cBs3W. [ONOHOMHAA M HErofloOHOMHas CBA3b.
YaepxuBarwowaa n Heygepxupatwowasa cBasb. CTaumoHapHasi U HecTaunoHapHasa CBA3b.
BupTyanbHoe nepemelleHne ToYKN. BupTyanbHoe nepemMeLleHne MexaHM4yeckom CUCTEMBbI
n npumep. BuptyansHaa paboTa. MgeanbHada cBsa3sb. [NpuHUMN BUPTYanbHbIX NepeMeLLeHnin
(6e3 pokasatenbcTBa). ObLlee ypaBHEHME ANHAMUKN.

11. O606LweHHble KoopauHaTbl M NpumMep. Yucno creneHen cBobOObl MeXaHUYECKOM
cucteMbl. OBo6LeHHbIe ckopocTU. CBA3b MeXxay OObIYHOM CKOPOCTbIO U 0B6OOLLEHHON.
O606weHHble cunbl. 3 cnocoba BbluMCrieHN 060OLLEHHbIX cun. YcnoBue paBHOBECUS
0606LeHHbIX cun. YcnoBue paBHOBECUS ANt KOHCEPBATUBHON MEXaHNYECKOW CUCTEMBbI.
12. [lepBoe u BTOpoe ToxpaecTtBa JlarpaHxa. YpaBHeHusa Jlarpanxa 2-ro poga (6es
BblBOAA). YpaBHeHUs JlarpaHxa Arsi KOHCepBaTMBHbIX MEXaHUYECKNX CUCTEM.

13. [MpwuHuun MNamunbToHa-OcTporpagckoro. MpuHumn MNamuneToHa-OcTporpaackoro ans
KOHCepBaTMBHbIX cucteM. [lencteme no MamMunbToHY.

14. [OuddepeHumnanbHoe ypaBHeHNE CBODOAHbLIX kKonebaHun MexaHN4Yeckomn CUCTEMbI C
ogHoM cTteneHbto cBoboabl. QuddepeHumanbHoe ypaBHEHME KonebaHuin MexaHU4ecKou
CUCTEMbI C OOHON CTeneHblo cBo6OAbI MPU HANMYUKM BO3MYLLAOLLEN NEPNONYECKON CUTbI
n cunel guccvnauuun. [OuddepeHumanbHoe ypaBHEHWE [OBWXKEHUSI KOHCepBaTUBHOW
MEXaHMYEeCKON CUCTEMbl OKOSI0 YCTOMYMBOrO MOSIOXKEHUS PaBHOBECUSI B CryyYae ABYX



cTeneHen cBoOOAbl M YypaBHEHUS 3TOr0 [ABWXEHUS (MpUM OTCYTCTBUM W HanNu4yuu
BblHyXaatowmx cun). Bubposawmta. Bubporacutens (gaemndep). [NpuHumn paboThbl
ANHaAMMYECKoro racutens. YpaBHeHUs1 ABMXKEHNSA OBYX TOYEYHbIX Macc Ha ynpyron banke.
15. Ypap. 3 oCHOBHbIX gonyLeHus Teopumn ygapa. OCHOBHOE ypaBHeEHWe Teopuun yaapa.
Teopema 006 M3MEHEHUW KONMM4YECTBA ABWKEHUS MeXaHW4eCKOW CuUcTeMbl Mpu yaape.
Teopema 06 M3MEHEHUU KMHETUYECKOTO MOMEHTa MEXaHUYEeCKOW CUCTEMbI NMpu yaape.
KoadhdomumeHT BoccTtaHoBreHus. lNpsmon ygap o0 HENOLBWXKHYHO MOBEPXHOCTb. Teopema
KapHo (06 namMeHeHUn KNHETUYECKON SHEPTUM MPU HEYNPYroM yaape).



