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[TOACHUTEJIbHAA 3AIINCKA

[Tporpamma yueOHOM mucHUIUIMHBI « TeXHUYecKas MEeXaHUKa» MpelHa3HaYeHa
JUIS pean3alii TOCYJapCTBEHHBIX TPEOOBAaHUM K MUHUMYMY COACP)KaHUSI U YPOBHIO
MOJITOTOBKM  BBIITYCKHUKOB IO CHEHMAILHOCTSAM [0 MporpaMMaM  IOJTOTOBKH
CIEUUATIMCTOB CPETHErO 3BEHA.

OcHoBHBIMM ~ 3a7auaMu  Kypca «TexHuyeckass MEXaHUKa» SIBISIOTCS
dbopmupoBaHre OOMMX W MPOGHECCHOHATHHBIX KOMIICTEHIIUN, H3JI0KEHHBIX B
TpeOOBaHMIX K  pe3ysibTaTaM OCBOCHHUS  OCHOBHOW  MpodecCHOHATHHOU
o0pa30oBaTeIbHON MpOrpaMMBbl MO CHEUATBHOCTIM. TeXHHK (CTapIIMi TEXHHK)
JIOJDKEH 00J1a1aTh OOIIMMHU KOMIIETEHIIUSIMU, BKIIFOUAIOIIMMU B ce0sl CIIOCOOHOCTB:

ITepeueHb OOIMX KOMIIETCHITUI
Kon HaumMmeHoBaHHe 001IIUX KOMIIeTEeHIIUH
OK O1. | BeiOupare  cmocoObl — pemieHuss  3agad  Opo(ecCHOHATbHON
NEATEIbHOCTU, MPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM.
OK 02. | Hcnonp30BaTh COBpPEMEHHBIE CpEICTBA IOWCKA, AHAIM3a U
UHTEpIpeTanuu HHGOpMaIui, U HHGOPMAIIMOHHBIE TEXHOJIOTUH JIJIs

OK 03. | IlmanupoBaTh U peain30BBIBaTh COOCTBEHHOE MPOQPECCHOHAILHOE U
JUYHOCTHOE Pa3BUTHE, MPEAINPUHUMATEIBCKYIO JIESITEIbHOCTh B
npodeccroHanbHO cdepe, UCHOoJIb30BaTh 3HAHHUS MO (HMHAHCOBOM
IPaAaMOTHOCTH B Pa3JIMYHBIX JKM3HEHHBIX CUTyallUsAX

OKO04. |D

OK 07. | ConeiicTBOBaTh COXPaHEHHIO OKpY’Karouien cpensl,
pecypcocOepexerunto, d(PPEeKTUBHO JEWCTBOBaTh B UpPE3BbIYANHBIX
CUTYAIHSIX.

OK 09. | Ilonb3oBatbest npodeccruoHanbHOM TOKyMEHTAaIen Ha

roCcyJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

Texnuk (crapmuii TEXHUK) JODKEH 00sagaTh npodecCuoOHATbHBIMU
KOMITETCHIIUSIMH, COOTBETCTBYIOIIMMU OCHOBHBIM BHJaM MpPOQECCHOHATBHON
e TeTLHOCTH.

VYuebHas mucimrumHa «TexHUueckas MEXaHUKa» SIBISETCS JUCIUIUTMHON
00MIeTTPOeCCHOHATTIFHOTO ~ IUKJIAa B CTPYKTYpE OCHOBHOM TPOQECCHOHATLHOU
0o0pa30BaTeLHOW  TPOrPaMMBbI IO  CMICIMAIBHOCTH, HWMEET  MPAKTHYCCKYIO
HAIPaBJICHHOCTh U TECHYIO B3aUMOCBSI3h C IPYTUMH 00IIEeTTPOdeCCHOHANBHBIMHA U
CTICIUATBHBIMA TUCITUTITMHAMHI

JlaHHasi ~ WCIMIUIMHA  TpEIycMaTpuBaeT HM3ydCHHWE TpPEX  Pa3fclioB:
TEOpeTHUYECKasi MEXaHHUKa, COIPOTHRIICHHE MATEPHAJIOB, JICTAIN MAIIIHH.

B pesynbrate u3ydeHus! AMCIUILIHHBI CTYICHT 10K € H :

3HATb: OCHOBHBIC TIOHSTHS M AKCHOMBI TEOPETUYCCKOW MEXaHWKH, 3aKOHBI
paBHOBECHSI W TIEPEMEIICHUS TENl; METOAWKU BBINOJIHEHHUS OCHOBHBIX PAcCu€roB IO
TEOPETUICCKON MEXaHWKE, COMPOTUBIICHUIO MAaTEPHATIOB W JICTAISIM MAIlMH; OCHOBBI
MPOEKTUPOBAHKS JieTallel ¥ COOPOYHBIX €IMHUIT OOIIETO HA3HAYCHHUS.

yMeTb: BBITIOJHATH OCHOBHBIE PACUYEThl IO TEOPETUYECKOW MEXaHHKE,
CONPOTHBIICHUIO MaTEPHAJIOB U ICTAISIM MAIITHH.




OBIIME METOIUYECKHUE YKA3AHUA

[lens JaHHOTO METOAMYECKOTO MOCOOUS — TOMOYb  CTYACHTY  M3Y4HTh
TUCIMTUTMHY « TeXHMYecKass MEXaHUKay.

[Tocobue comepsKUT MPUMEPHYIO MPOrpamMMy, CIIMCOK PEKOMEHIYeMO
JUTEpaTypbl Uil M3YYCHUS JUCLUMIUIMHBL, KOHTPOJIbHBIC 33/IaHHs, IPUMEpPbI
BBITIOJIHEHHUS 3aJJaHUI M YKa3aHUS K HUM, TIEpeYeHb SK3aMEHAIIMOHHBIX OHUJIETOB.

W3ydenne MUCHMITIMHBI BKIFOUYAET CaMOCTOSTEIbHYIO paboTy ¢ JIUTEpaTypoH,
ChylIaHue OO30pHBIX JIEKIMI M BBIIOJHEHHWE MPAKTUYECKUX PA0OT, BBHINOIHEHHE
KOHTPOJIbHBIX Pa0OT, MPOBEACHUE IK3aMEHOB.

Howmep BapuanTa onpeesnser npemno/iaBarelsb.

[Ipu BBIMOTHEHUN KOHTPOJIBHBIX BOIPOCOB U pacueTHO-TpadUuecKuX 3ajad
HEOOXOJMMO HU3Y4YMTh Y4€OHBI Marepuan COOTBETCTBYMOIIEH Tembl. s
3aKpeIUIeHUs] MaTepuana pa3o0paTh pelleHHWe 3aJady 10 Y4eOHUKYy U B
METOMYECKUX YKA3aHUSIX.

3amaHusi  BBINOJHAKOT Ha Jjucrax  ¢opmara A4 (210x297mm),
COpOIIIOPOBAHHBIX B MAIKy-CKOPOCIIMBATENh WM B TETPaAsX B KIETKy. Jms
3aMeUYaHMUi MPEenoaBaTeNs CIeAyeT OCTaBIATh Mo — He MeHee 40MM.

Kaxxnoe 3amanue HauMHAIOT C HOBOTO JIMCTA. TEKCTHI BOMPOCOB M YCIOBUU
pacueTHo-Tpapuueckux paboT JOMHKHBI OBITH TEpeNrcaHbl. B Xoae BBIMOIHEHUS
3aJjaHus JOJDKHBI OBITH TPUBEICHBI OSICHEHHUS K pacueTam U cxembl. Dopma 3ammcu
pacueToB JT0JKHA OBITH CIEAYIOUICH:

Mapamerp = ®opmy.Jia = HucaoBble 3HaueHus = Pe3yabrar

[Tocne BeIMOMHEHUS KaXI0U pacueTHO-TpaduuecKoi paboThl TOKEH ObITh
3aIMcaH OTBET.

[Ipu pemenuun 3amay JIOJKHA KCIIONB30BaThCd MexayHapoHas cuctema
equnautl (CH).

KonTtponbHast paboTa mpeacTaBisieTcsi Ha peleH3uio B MoJiHoM oobeme. Ha
KOHTPOJIbHYIO pabOTy IpernoaaBaTeslb COCTABISET peleH3n0. Bmecte ¢ penensueit
KOHTPOJIbHYIO pa0OTy BO3BpAIIalOT CTYIEHTY, OHA XPAHUTCA Y HETO JI0 IK3aMEHa.
Pabota cuuTtaercs 3a4TeHHOM, €CJIU MPABUILHO BBITIOIHEHO Oosee 75% 3amanuii.

Ha sk3amen mpezacTaBisieTcsi 3a4TeHHAasi KOHTPOJIbHAs paboTa 1 paboTa Haf
omuoOKamMu, ecnu TakoBble OynayT. [lo KOHTpONBHBIM BOIpPOCAM U PACUYETHO-
rpadguueckum paboTaM MPOU3BOAUTCS ompoc-codecenoBanue. IIpenonaBarens
BIIPABE AHHYJIMPOBATH KOHTPOJIBHYIO PabOTy, €clid Mpu cobece0BaHUM yOeauTcs,
YTO CTYJEHT BBIIOJIHUJI UX HE CAMOCTOSTENBHO.

Ha 3adere cTyneHTy nmpensaraercsi OTBETUTh Ha 1Ba TEOPETHUUECKUX BOIIPOCa
U PEIIUTh OJIHY 3aj1avy.



Conep:xxanue y4eOHOM JUCUUIIJINHbBI

BBEJIEHUE
OcHoBHBIE pa3/iebl TEXHUYECKON MEXaHUKHU: TEOPETHUECKass MEXaHHUKa,
COINPOTUBIIEHUE MATEPUAJIOB, AE€TAIN MAIIUH. 3HAUEHUE TEXHUYECKON MEXaHUKHU B
KOMIUIEKCE 00IeTeXHUUECKUX 3HaHM. Vcronb30BaHne OCHOB TEXHUYECKON MEXaHUKHU Py
pPCIICHUH PAJia NPUKITIAJAHBIX 3a/1a4 CIICHUAJIbHBIX JUCHUILJINH.
Pazgen 1. TEOPETUYECKAS MEXAHUKA
CTyaeHT HOKEeH:
umems npedcmasierue:
0 3a7a4ax y4eOHOM TUCHUIUIMHBI B TOJTOTOBKE CIEIMAINCTA;
0 MaTepHH U ABUKEHUU, O MEXaHUUECKOM JIBH)KEHUHU U PaBHOBECHH;
0 pazzenax y4eOHOU JUCIUTIIMHBL.

CopepxaHuie TEOPETUYECKON MEXaHUKH, €€ POJb U 3HaueHHe B TeXHUKe. Martepus u
JBUXXCHUC. Mexannueckoe JABHMIXKCHUC. OCHOBHBIE YaCTH TCOpeTI/I‘ICCKOﬁ MEXaHUKHU: CTAaTHKa,
KMHEMaTHKa, JUHAMHKA.

CTATUKA
Tema 1.1. OCHOBHBIC IOHATHSA U AKCHOMbI CTATUKH

CTyneHT 10K EeH:

umemov npedcmaeﬂeHue:

0 CHJIaX, PaBHOJEHCTBYIOIIEH U YPAaBHOBEIIMBAIOILIEH CUJIaX, CUCTEMAax CHUII,
0 CBOOOJTHOM U CBSI3aHHOM TeJlaX, O CBSI3SX U PEAKIUU CBSI3U;

3HAMb:
aKCHOMBI CTaTHKHU,
OCHOBHBIE THIIBI CBSI3EM U UX PEAKLIMIL;
MIPUHIIMIIBI OCBOOOXKICHHS TEJla OT CBS3CH;
ymMemsy:

—  ONpenemsATh HANpaBIECHUE PEaKLUN CBSI3€ OCHOBHBIX THIIOB.
OCHOBHBIE TIOHSTHUS U AKCUOMBI CTATHKHU.

MarepuanbpHast Touka, a0COIOTHO TBepIoe Teno. Cuiia, cucTemMa CHJl, SKBUBAJICHTHBIC
cucTeMbl ciil. PaBHOZIEHCTBYIONIAS U YPaBHOBEUIMBAKOIIAS CHIIBI. AKCHOMBI CTaTUKU. CBsi3U
U peakuuu cBsizer. OrnpeesieHne HarpaBleHUs PEaKIni CBSI3EH.

Tema 1.2. Ilnockas cucTeMa CXOASIIMXCH CHJI
CTyneHT 10K EeH:
umemos npedcmaeﬂeHue:
O PaBHOAECHCTBYIONIEH IIOCKOW CHUCTEME CXOISIIMXCA CHJI U €€ JACHCTBUMU Ha

TEJNO;
00 YCJIOBHSAX PaBHOBECUU CHUCTEMBI CHJI;
3HAMDb!
reOMEeTPUUYECKOE U aHATMTUUYECKOE YCIOBUS PABHOBECHS CUCTEMBI CHUII;
ymemn:

OTIpEeEIIATh PEAKINH CBsI3el aHAIIMTUYECKUM CIIOCOO0M, pallMOHaIbHO BhIOMpast
KOOpJMHATHBIE OCH.

[Tnockas cuctema CXOASIIUXCS CUJL.

Cucrema cxoaaumxcsi cui. CriocoObl cloXeHus AByX CWil. PasnokeHue cuibl Ha JBe
coctapsitonue. OnpeeneHne paBHOACHCTBYIOMICH CHCTEMBI CHUJI TEOMETPUUECKHM CITOCOOOM.
CuinoBoii MHOTOYTOJIbHUK.

[Ipoexkuust cuiabl Ha OCh, MNpaBUiIO 3HaKoB. I[Ipoexuus cuiabl Ha JBE B3aUMHO-
NEPNEHIUKYJIAPHBIE OCU. AHAIUTUYECKOE OIPEAEICHUE pPABHOACHCTBYIOLIEH. Y ClIOBUE
paBHOBECHS B T€OMETPUYECKON 1 aHAIUTUYEeCKON (hopmax.

Tema 1.3. [Tapa cus1 1 MOMEHT CHJIBI OTHOCHTEIbHO TOYKH



CTyleHT NOJKEH:
umems npedcmasienue:
0 BpAILAOILIEM JECHCTBUH HA TEJIO MAapPbl CUJI U MOMEHTA CUJIbL;
0 CHCTEME I1ap CUJI U ONPEACIICHUH PABHOJAECHCTBYIOLIEH 1aphl;
00 KBHUBAJICHTHOCTH Tap CHUII;
0 PaBHOBECHH TeJa 10/ JEHCTBUEM CUCTEM Tap CUII;
3HamMb:
—  pacyerHble (POpMyINBI JUISI ONpEACNCHHS MOMEHTOB Tap CHI M CHJIBI
OTHOCHUTEJIbHO TOYKH;
ymems.
—  OIpenensaTh paBHOACHUCTBYIOIIYIO IAapy CUCTEMBI IIap CHUII;
—  paccuMThIBaTh MOMEHTHI CUJI OTHOCUTEIBHO TOUKH;
—  pewmiarb 3a7a4d Ha PAaBHOBECHE I1ap CHUII.
[Tapa cun u e€ xapakrepuctuk. MoMeHT napsl. DKBUBaJIEHTHbIE Mapbl. ClokeHue nap.
VYcnoBue paBHOBECHS CUCTEMBI ITAp CUil. MOMEHT CHJIbl OTHOCUTEIBHO TOUKH.
Tema 1.4. Ilnockasi cucTemMa NPOU3BOJBLHO PACIIOJI0KEHHBIX CHJI
CTyneHT H1OKEeH:
umemsv npedcmasieHue:
— O IIPUBEJIEHUU CUCTEMbI CUJI K OJIHOM TOUKE;
— 0 IJVIaBHOM BEKTOpE, IJTABHOM MOMEHTE M PaBHOJEHUCTBYIOIIEH CHUCTEMBI
CHII,
— 0 BbIOOpE TOYKHU IPUBEJICHUSI CUCTEMBI CHJI U BIUSHUU €r0 Ha BEIHYUHY
[JIABHOTO MOMEHTA;
3HaMb:
teopemy I[lyaHco o mpuBeaeHun cuibl K Touke (6€3 BBIBOAA);
(GbopMyIIBI ISl OTPE/ICICHUS TJIABHOTO BEKTOPA M TJIABHOTO MOMEHTa CHCTEMBI
cun (6e3 BBIBOJIA);
ypaBHEHHUS paBHOBECHs B TpeX (hopmax;

ymemo:
3aMEHATH MTPOU3BOJIBHYIO IUIOCKYIO CUCTEMY CHJI OJTHOM CHUJION M OJTHOM Mapoi;
ONpeAeNATh pPEAaKIMM B OMNopax OalloOYHBIX CHUCTEM, BBIIOJHATH MPOBEPKY
IIPaBUWJIBHOCTH PEIICHHUS.
[Tnockas cuctema npou3BOJILHO PACHOIOKEHHBIX CHIL.

[TpuBeneHne cuiibl K 1aHHOM Touke. [IpuBeaeHNE IIOCKON CUCTEMBI CHII K JAHHOMY
LHEHTPY. | TaBHBIN BEKTOP U TJIABHBIII MOMEHT CUCTEMBI CUJI. PaBHOIEMCTBYIOIIAs cucTEMa
cuil. PaBHOBecHe MIIOCKON CUCTEMBI CHJI. Y paBHEHUS PABHOBECHS U MX Pa3IMuHbIe (OPMBI.

banounsie cuctemsl. Knnaccuduxamnus Harpy3ok u Buzsl onop. OnpeneneHue peakui
OIIOp U MOMEHTOB 3aIEMJICHUS.

Tema 1.5. LlenTp TsI2KECTH
CTyneHT noJXKeH:
umems npeocmasnenue:
0 MIPOCTPAHCTBEHHOM CUCTEME CHII;
0 CHUCTEME MapaJIeNbHbBIX CUJI;
0 LIEHTPE CUCTEMBI TAPAJUIEIBHBIX CHIL;
0 CUJIE TSYKECTH U LIEHTPE TAKECTH;
3HamMy:
METO/IbI JUIsl ONIPEIeIeHUs] LIEHTPA TSKECTH Tea;
(dbopMyIIBI 1711 ONpeeNIeHHs! TTOJIOKEHUS IEHTpa TSDKECTH IIockux duryp (6e3
BBIBOIA).
[lenTp Tsxectu. [IpocTpancTBEHHAs cucTema Cuil.
[TpocTpaHcTBEeHHas cucTeMa napauieNbHbIX cui. Cuiia TSHKeCTH Kak



PaBHOAEHCTBYIONIAs] BEPTUKAIBHBIX CHII. LIeHTp TskecTH Tena. L{eHTp TshkecTr mpocThIX
reoMeTpuueckux Guryp. LIeHTp THKECTH COCTaBHBIX MIOCKUX (uryp.
KHHEMATHUKA
Tema 1.6. OCHOBHBIE IOHATHS KMHEMATHKH
CTyneHT 10K EeH:
umemn npeocmasieHue.
— 0 cucTemMax KOOpAUHaT;
— 00 OCHOBHBIX KMHEMATHUECKHUX IapaMmeTpax [BIKEHUS U CBSI3U MEXKIY
HUMU,;
3HamMb.
CHOCOObI 3aJaHUsI IBUYKEHUS TOUKU: €CTECTBEHHBIN 1 KOOPIWHATHBIN;
0003HAYCHHUSI, SAMHHIIBI H3MEPEHHUS, B3ANMOCBS3h KHHEMATHUECKUX MTApaMETPOB
JBUKEHUS.
OcHOBHBIE TOHITHUSI KHHEMATHUKH.
OCHOBHBIE XapaKTEPUCTUKHU [BUKEHHUS: TPAEKTOPHS, MYyTh, BPEMS, CKOPOCTb,
YCKOpEHHUE.
Tema 1.7. KuneMaTuka TOYKH
CTyneHT H1OXKEH:
umemsv npedcmasieHue:
— 0 €CTECTBEHHOM M KOOPJMHATHOM CIIOCO0aX 3aJaHus ABUKCHUS TOUKH;
- 0 CKOPOCTSIX CpeAHEN U UCTUHHOM;
— 00 YCKOpPEeHHH PH MPSMOIMHEHHOM U KPUBOJIMHEHHOM JBUKECHHUSIX;
— 0 paBHOMEpPHOM U HEPAaBHOMEPHOM JIBUIKEHUSIX TOUKU;
3HamMy.
(hopMyIIBI CKOPOCTEH U yCKOpeHu# Touku (0e3 BhIBO/A);
BH/IbI JIBUKEHUS B 3aBUCUMOCTH OT YCKOPEHUS;
ymemsw.
—  OIpenemnsTh MapaMeTpbl JBUKEHUS TOUKU.
KunemaTtuka To4ku.
Cnioco0nI 3amanus IBMKEHHS TOYKU. CKOPOCTh, yCKOpeHUe. YacTHbIE cliydyan IBUKCHUS
TOYKHU.
Tema 1.8. Ilpocreiiiue 1BUKeHNS TBEPAOI0 TeJa
CTyneHT 10K EeH:
umemnv npedcmasieHue.
0 MOCTYNATEeNIbHOM JIBI)KEHUH, €T0 OCOOEHHOCTSX U MapaMmeTpax;
0 BpalllaTeIbHOM JIBH)KCHUU TeJIa U €ro rnapameTrpax;
0 JIMHEWHBIX CKOPOCTSAX U YCKOPEHUSAX TOUEK BPAILAIOIIETOCs Tela;
3HamMb.
(dbopMyIbl IS ONpeneieH s MapaMeTpoB MOCTYMAaTeNbHOTO U BpaIlaTeIbHOTO
JBWKEHU Tena (0e3 BBIBOJIA);
(hopMyIIbl THHEHHBIX CKOPOCTEH U YCKOPEHH TOYEK BPAIAIOIIerocs Tena;
ymemsy.
— OTIpEeCTISATh TApaMeTPhI JABMKEHUS TBEPIOTO Tella U TH000i ero TOUKH.
[Ipocreiiive qBUKEHUS TBEPOTO TENA.
[TocTymarensHOe ABMKEeHUE. BpamarenbHoe JBMKEHNE BOKPYT HETIOABMKHON OCH.
JANHAMHUKA
Tema 1.9. OcHOBHBIE TOHATHS U aKCHOMBI THMHAMUKH
CTyaeHT H1OMXKEeH:
umems npedcmasierue:
0 pa3JInuuU MEXIy MacCOM Tesa U CUIION TSKECTH;
0 CBSI3M MEXK/Iy CHJIOBBIMU M KHHEMATHYECKUMU TTapaMeTpamMu JIBHKCHUS;
0 JIByX OCHOBHBIX 33J]a4aX JUHAMUKH;



3HaMb.
0003HaYCHNE U EIUHMILY U3MEPEHHUSI MacChl MaTepUAIbHON TOUYKH;
aKCUOMBI JUHAMHUKHY;

OcHOBHBIE IOHATHSA U AKCUOMBI INHAMUKH.

JIBe ocHOBHbBIC 3amaun JuHamMuKU. [IpmHnun uHepnuu. OCHOBHOM 3aKOH JUHAMMKMU.
3aBUCUMOCTb MEXKIy MacCOM U CUJIOHN TSDKECTU. 3aKOH paBEHCTBA ACUCTBUSI U IPOTUBOIEHCTBUS.
[TpyHLIMII HE3aBUCUMOCTH IE€HCTBUS CHIL

Tema 1.10. [IBuskeHne MaTepUAJIbHON TOYKH.
MeToa KHHETOCTATHKH
CTyaeHT HOXKEeH:
umems npeocmasnenue:
0 cBO0OOTHOM M HECBOOOIHOM MaTepHAbHBIX TOUKAX;
0 CUJIaxX MHEPLHUU;
00 HCIIOJIb30BaHUH CHJIBI MHEPLUH JUIS PEIICHUS TEXHUYECKUX 3a/a4;

3HamMb.

(dopMyIIBI IS pacdera CHIIbI MHEPUUH MPH TMOCTYNATEIbHOM M BpaIlaTeIbHOM
JBUKCHMSIX;

ymemo:

—  OIpenensaTh IapaMeTpbl JBMKEHUS MaTEpPHAIbHOM TOYKH, HCIOJIB3YS
npunuun lanamobepa.

JIBrKeHHe MaTepuaabHOM TOYKH.

JIBr>xeHune cBOOOIHOM U HECBOOOIHOM MaTepHalbHbIX ToueK. Cuila MHEPIMH.
[Tpunun [Janambepa.
Tema 1.11. Tpenue. PadoTa 1 MOIIHOCTH
CTyneHT HOKEeH:
umems npeocmasnenue:
O TPEHHUH KaK CONPOTUBIIECHUH JIBUKEHUIO;
0 cujie TpeHUs U KodduuueHTe TpeHus, o (pakropax, BIUSIONIMX Ha BEIUYHHY
kod(urmenTa TpeHus;
0 paboTe CUIIbl U MOIIIHOCTH;
0 MEXaHUYECKOM KO3(PUIIEHTE MOJIE3HOT0 AEUCTBHUS;
3Hamb.
(hopmyIel pacdyeTa CHIIbI TPEHHUS;
dopmynbl Juid pacuera pabOTBl M MOLIHOCTH MPU MOCTYNATeNbHOM H
BpaiarenbHoM aBukennu, KI1/1;

ymemy:

—  paccuMThIBaTh pabOTy U MOIIHOCTh C YYETOM CHJIBI TPEHMSI U CUJT UHEPLIUH.

Bunel Tpenus. 3akoHbl TpeHUs cKolbkeHus. Tpenue kauenus. KoapounueHt tpenus.

Pa6ota n momHocTs. PaboTa nocrosHHOM cuibl. PaboTa cuibl Tsxectu. Pabora npu
BpalareabHoM aBuxkeHnu. Momnocts. KITJI.
Paznen 2. COTPOTUBJIEHUE MATEPHUAJIOB
Tema 2.1. OCHOBHBIE I10JIOKEHUS
CTyneHT noJXKeH:
umems npeocmasnenue:
0 BHJIaX pacyeToB B CONPOTUBIEHUH MATEPHAIIOB;
0 KJ1accu(UKaIUY HArpy30K U 3JIEMEHTOB KOHCTPYKIIHIA;
00 OCHOBHBIX THUIIOTE3aX U JONYIICHUSAX;
3HAMb.
—  BUIbI Aeopmarmii;
- METO/]I CEUCHUIM;
—  BHJBI BHYTPEHHUX CHJIOBBIX (DAKTOPOB;
—  COCTaBJAIOIINE BEKTOPA HAIIPSKEHUN;



ymemy:
—  OmpenensaTh BUABl HArPYXKEHHs W BHYTPEHHHE CHJIOBbIE (DaKTOpHI B
[IONEPEYHbIX CEUEHUSIX.

OcHoBHBIE 3371aud CONPOTUBIIEHUSI MaTepuanoB. Jlepopmanuu. ['unoresst u
nonymenns. Kinaccudukanus Harpy3ok. Cuibl BHEITHHE U BHYTPEHHHE. MeTOo] CeYeHU.
Mexanuueckue HanpsKEeHUs.

Tema 2.2. PacTs:xenne u c:kaTue
CTyneHT JOJIXKeH:
umems npedcmasienue:
O BHYTPEHHUX CHWJIOBBIX (haKTOpax U paclpeleleHUud CHJI YIPYyrocTd B
IIOTIEPEYHOM CEUYEHUHU;
0 HOPMaJIbHBIX HANPSHKEHUIX U PaCIpe/Ie]ICHUH UX B MONEPEYHBIX CEUCHUSX;
0 CTaTMYECKHUX HCIBITAHUSIX MATepUaloOB, AMArpaMMax PAcTSDKEHMSI U CHKATUs
IUTACTUYHBIX U XPYIKUX MaTepUAIIOB;
0 MPEIETbHBIX U JIOMYCKAEMBbIX HANPSKEHUSX;
3Hamb:
—  METOAbl ONpPEIENICHUs MPOJOJIBbHBIX CHJI U HOPMAJbHBIX HAINpPSIKEHUH U
[IOCTPOEHHUSI S0P MPU PACTKEHUH U CKATHUH;
- 3aKoH ['yka;
—  (dopMymsl As pacdeTa MpoJOIbHBIX U MONEPEUHBIX 1e(hOpMaIIHii;
—  YCJIOBHSI IPOYHOCTHU U KECTKOCTH;
ymemy:
CTPOUTH SIIOPHI MPOIOJILHBIX CHJI U HOPMAJIbHBIX HANPSKEHUM;
MIPOBOJUTH PacueThl Ha IPOYHOCTh U KECTKOCTD.

Pactskenue u cxarue.

Buytpennue cuinoBbie (pakTOPHI IPU PACTSHKEHUH U cxxaTui. HopmanbHOe
HanpspKeHUe. DMIOPBI IPOAOIBHBIX CUJII M HOPMaJIbHBIX HanpshkeHuit. [IpogonsHbie n
nonepeunsie aegopmanun. 3akoH ['yka. Koaddunument [lyaccona. OnpeneneHune oceBbIx
nepeMelleHNH onepeyHbIX ceueHuit Opyca.

HcnplTanus MaTepranoB MPH pacTsHDKEHUU U CKaTUU. J{narpaMMbl pacTsKEHUS U
CKaTHs TJIACTUYHBIX M XPYNKUX MaTEpHUAIIOB.

Hanpsokenus npenenbHble, 10MyCKaeMble U pacueTHbIE. Y CII0BUE TPOYHOCTH.
PacueTsl Ha MPOYHOCTE.

Tema 2.3. [IpakTuyeckue pacyeTbl Ha cpe3 U CMATHE

CTyaeHT AOXKEeH:
umems npeocmasierue:

00 OCHOBHBIX MPEANOCHUIKAX U YCIOBHOCTSAX PacUeTOB;

0 BBIOOpE JTOMYCKAaEMbIX HaPsLKEHU;

0 JeTalsX, paboTaoMX Ha CPE3 U CMITHE;
3Hamb:

BHYTPEHHHUE CHIIOBBIC (DaKTOPBI IPH CIIBUTE U CMSITHH;

YCIJIOBUS TPOYHOCTH;
ymemy:

—  TPOBOJUTH pPacUeThl HAa CPE3 U CMATHE COeTMHEHUN U AeTaneil MauH (pu

4 gacax 1o y4eOHOMY TUIaHY).

[TpakTHyeckue pacueTsl Ha CPe3 U CMSTHE.
OCHOBHBIE pacueTHbIE MPEINOCHIIKM U pacyeTHble (OPMYNbl. YCIOBHS MPOYHOCTH.
IIpumeps! pacdeToB.
Tema 2.4. 'eoMeTpryecKHe XapaKTePUCTHKHU INIOCKUX CeYCHU I
CTyneHT 1OKEeH:
uMemb npeocmasieHue:
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O CMBICJIC TIOHATHUH: OCEBOM, NEHTPOOEIKHOMN, TOJISIPHBIH MOMEHTHI WHEPIIMH
CEUEHUS;

O IJIaBHBIX LIEHTPAIbHBIX OCSIX CEUCHUS;

O IVIaBHBIX LIEHTPAJIBbHBIX MOMEHTAX UHEPLHH;

3HamMb:

(dbopMynBl UIST pacyeTa OCEBBIX MOMEHTOB WHEPILUHU MPOCTEHINX CEYCHHUU H
MOJISIPHBIX MOMEHTOB MHEPLUUH KPyra U KOJIbLIA.

I'eomeTpuyeckre XapaKTEpUCTUKH INIOCKUX CEYECHUM.

OceBble, IEHTPOOEKHBIE U MOJIIPHBIE MOMEHTHI HHEPIMH. [ TaBHbIE OCH U IJIaBHbIE
LIEHTpaJIbHblE€ MOMEHTHI MHEPLUH. OCEBbIE MOMEHTBI HHEPLIMU ITPOCTEHIINX CEUEHUH.
[TonstpHbIE MOMEHTBI UHEPLUU KPyTa U KOJIbLIA.

Tema 2.5. Kpyuenne
CTyneHT 10K eH:
umems npedcmasienue:
o nedopManusax nNpu KpydeHuu;
0 BHYTPEHHHUX CHJIOBBIX (DAKTOPAX U HANPSIKCHUSAX B CCUCHUH,
0 palMOHAJIBHOM PACIIOJIOKEHUHU KOJIEC Ha Bally;
0 BBIOOpPE pallMOHAIbHBIX CEUYEHUH NPU KPYUEHUH;

3Hamby:

(dbopMyIIBI 1715 pacueTa HaIPsHKEHUH B TOYKE ITOTIEPEYHOT0 CeueHus Opyca;
3aKoH ['yka npu caBure;
YCIIOBUS IPOYHOCTH U KECTKOCTH;

ymems.

BBINIOJIHATH IPOEKTUPOBOYHBIN U IPOBEPOUHBIN pacyeThl HA IPOYHOCTh KPYTJIOTO
Opyca;
MIPOBOJUTH NPOBEPKY HA KECTKOCTD.

Kpyuenue. Buyrpennue cunoBbie (hakTOpbl IPU KPyuEHUHU. DMIOPHI KPYTALITUX MOMEHTOB.
Kpyuenue Opyca Kpyrioro u KoJbLIEBOIO MONEpPEUHBIX ceueHuil. HanpskeHus B mornepeuHom
CEYEHNNU. YTO0J 3aKpyunBaHus. PacueTsl Ha MPOYHOCTH U KECTKOCTH IPU KpY4deHNU. PanimonansHoe
pacroyiokeHue Kojec Ha Bajy.

Tema 2.6. U3ru6
CTyaeHT HOJKEeH:
umems npedcmasierue:
0 BHJaX U3TH04;
0 BHYTPEHHHUX CUJIOBBIX (PAKTOPAX MPH MPSIMOM MOIEPEUHOM U3THOE;
0 pacnpeAeeHu HOpMAJIbHBIX HAITPSYKEHUM IO CEYEHUIO U HEUTPAIbHOM JIMHHH;
0 paLMOHAJIBHBIX (hOpMax MOMEPEUHBIX CEUEeHUI OalloK MpHU U3ruoe;
O KacaTeJIbHbIX HaNpsHKEHUSX Mpu u3rube, O JIMHEHHBIX U  YIJIOBBIX
NIEPEMEILEHUSX;

3HaMb:

MOPSAOK TIOCTPOCHUST M KOHTPOJS SMIOP MOMEPEeYHbIX CHJI M H3rMOAroMIMX
MOMEHTOB;

(bopMyIIBI UL pacyeTa HOPMAJIbHBIX HANPSHKEHUH B MONEPEYHOM CEUEHHUH IPH
9uCTOM H3ruode (0e3 BhIBO/IA);

YCIIOBUS IPOYHOCTH U KECTKOCTH;

ymems.

BBINIOJIHATh IIPOEKTUPOBOYHBIE M IPOBEPOYHBIE PACUETHI HA IPOYHOCTH IPH
MPSIMOM TOTIEPEYHOM H3rHOe.

N3rub. Bunel nzrnbda. Buytpennue cunoBbie GakTopsl IpU NPSMOM H3rude. Dopsl
MOTEPEYHBbIX CUJI U N3TMOAIOIIMX MOMEHTOB.

HopmanbeHble HanpspkeHus pu u3rude. PacueTsl Ha IPOYHOCTH NP U3THOE.
PanmonansHbie GOpMBI IOMIEPEUHBIX CEUEHUH OaJOK.
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[TonsiTve 0 KacaTeNbHBIX HAMPSHKEHUSX MTPU U3rHOE, O IMHEWHBIX U YTTIOBBIX
NEPEMELICHUSX.
Tema 2.7. T'unore3bl NPOYHOCTH U UX MPUMEHEHHE

CTyaeHT H1OKEeH:

umemnv npedcmasierue:

O HaIpsLDKEHHOM COCTOSIHUU B TOUKE YIIPYTOro TEJa;
0 Ha3HAYEHUU TUIIOTE3 MPOUYHOCTH;
00 3KBUBAJICHTHOM HAIPSKEHHH;

3Hamb:

GbopMyBl JUIS AKBUBAJICHTHBIX HANPSOHKCHUH 10 THIOTE3aM HauOOJBIINX
KacaTeIbHBIX HANPSIKEHUH U SHEPTUH (POPMOU3MEHEHNUS;

ymemy:

—  paccuMThIBaTh OpyC KPYIJIOTO MOIEPEYHOr0 CEYEHHs Ha MPOYHOCTH MpPU
COBMECTHOM JIUCTBUU U3rH0a U KPyUCHHUSI.
['umoTe3bl MPOYHOCTH U X IIPUMEHEHHE.
HanpsbkeHHoe coCTOsiHKE B TOYKE YIIPYroro Tena. Bubl HaNpsKeHHBIX COCTOSHUU.
VYIpouieHHOe II0CKOE HAMIPSXKEHHOE COCTOSIHUE.
Haznauyenue runores npoyHOCTU. DKBUBAJICHTHOE HAIMPsKEHUE.
PacueTsl Ha MPOYHOCTE.
Paznen 3. AETAJIN MALIUH
Tema 3.1. OcHOBHBIE N10J10KEHUS
CryneHT JOJIXKeH:
umems npeocmasienue:
0 KpUTepHsix paboTOCIOCOOHOCTH JIeTanel MalluH;
0 BBIOOpE MaTepHaioB JAJIs A€Tajei MalluH;
00 0COOEHHOCTSIX pacuera JeTajieil MallH;
0 CTaHJAapTU3aLUU U B3aUMO3aMEHSAEMOCTH;
3Ham»b:
olpeziesieHUe MOHATUI: MallliHa, MEXaHU3M, JIeTalb, COOpOYHas €ANHULIA;
KJIacCU()MKALMIO MAIIUH 110 Ha3HAYEHUIO;

yMemy:

—  OmpeesiaTh MO peabHOMY OOBEKTY, MOJENH, IIaKaTy COCTaBIISIONIUE:
JeTanb, COOpoUHas €IUHHIIA, MEXaHU3M, IPUBO/I.

Henu u 3anaum pa3aena. Mexanusm, MalllvHa, JeTaib, cOopouHas enununa. Kpurepuun
paboTOCIIOCOOHOCTH U pacueTa JieTaneil MamuH. Beibop MaTepuanoB it JeTanei MalivH.
OCHOBHBIE TIOHSTHS O HAJIS)KHOCTH MAIIMH U UX JeTaneil. CTaHngapTH3anus u
B3aMMO3aMEHSAEMOCTb.

Tema 3.2. O0mue cBeleHUS 0 Mepeaavax

CTyaeHT AOMXKEeH:

umemnv npedcmasierue:

0 Ha3HAYEHUHU Iepeay;
0 mepenayax, UCHOIb3yEMbIX B CIIELUaIbHOM 000pyA0BaHUN;

3Hamb.

KHHEMATHYECKHE U CHIIOBBIC COOTHOIICHUS B IIEPEIaTOYHBIX MEXaHN3MaX;
dopmysbl JUId pacyeTa MEpeJaTOYHOro0 COOTHOIIEHUS U KO3 dHUIHMEeHTa
I0JIE3HOTO AEMCTBUSI MHOTOCTYIIEHYATO! Mepeaayn.;
ymemy:
—  TPOU3BOJNTH KHHEMAaTHYECKHE M CHIIOBBIC PAcueThl MHOTOCTYIIEHYATOTO
MPHUBO/IA.
OO0ume cBefieHUs O nepeayax.
Knaccugpukamus mepenad. OCHOBHBIE XapaKTEPUCTUKU Tiepenady, KUHEMaTHYeCKHue W
CHJIOBBIE pacyeThl MHOTOCTYIIEHUATOIr0 MPUBOJIA.
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Tema 3.3. ®puUKIHOHHbIE M PeMEHHbIE Tepeaadyu
CTyaeHT AOMKEeH:
umemnv npedcmasierue:
O MIPUHIUIE PaOOTHI;
0 KOHTaKTHBIX HAIPSDKEHUSX U MIPUUMHAX BBIXOJA U3 CTPOS JeTallell epeayu;
O TUIIAX PEMHEN U IIKUBOB;
0 CKOJILKEHUHU B MIEepeiayue;
0 pacyere MO TArOBOW CIIOCOOHOCTH;
0 BapuaTopax, Ha3HaYeHUU, KOHCTPYKIUSX, THAa30HE PETyITUPOBAHNUS;

3Hamb.

—  YCTPOMCTBO (PUKIIMOHHBIX Mepelnad C HUIUHAPUYECKUMH KaTKaMU U
yCIIOBHS paOOTOCITIOCOOHOCTH.

—  YCTpPOMCTBO, NHPUHIMI pabOThl, TeOMETPUYECKHE, KHHEMaTH4EeCKHue U
CHJIOBBIE COOTHOUIICHHUSI PEMEHHBIX Iepeay.

[Tpunumn paboThl GPUKIUOHHBIX MEpeaay ¢ HEPETyIUPYEMbIM MEPeIaTOUYHbIM YHCIOM
(umnuHapUYecKas GPUKIMOHHAS MIepeaaya).

OO0mue cBeneHus, NPUHIUN pPabOTHI, YCTPOMCTBO, OOIACTh NPUMEHEHHS, AETaIU
peMeHHBbIX nepenad. CpaBHUTENbHAS XapaKTEePUCTHKA TIepeiad IUIOCKUM, KITMHOBBIM M 3y04aThIM
pPEMHEM.

OO61ue cBeieHHs 0 BapUaTopax.

Tema 3.4. 3y0uaTblie U HeNMHbIE NepeIavn
CTyneHT H1OJKEeH:
umems npedcmasierue:
— 00 ocHOBax 3y04aToro 3aleryieHus;
— 00 M3rOTOBJICHUU 3y0UaThIX KOJIEC;
- 0 KJ1accu(UKaluy U CPAaBHUTEIILHON OIIEHKE 3y0UaThIX Mepenay;
o Gopmynax ans pacueTa 3yOuaThIX KOJEC Ha KOHTAKTHYIO MPOYHOCTH U
u3rud (6e3 BBIBOJIA), O (PU3UYECKOM CMBICIIC BXOSIINX BEITHMYNH;
— 00 obnactu npuMeHeHus1, CUIIOBbIX cooTHomeHus X u KI1/] mepenaun BUHT-

raika;
— 00 ocobeHHOCTX pabouero mpouecca, Matepuanax u KIIJ[ uepBsunoit
nepenayu;
- O [MpUYMHAX BbIXOAa U3 CTPOSA U OCHOBAX pacye€Ta Ha IPOYHOCTH YCPBAYHBIX
nepeznad;
— O TIPUBOAHBIX WEMSAX, 3BE3A0YKAX W HATSDKHBIX YCTPOMCTBaX IICMTHBIX
nepeznad;
3HAmMbs.

—  TEOMETPHIO 3BOJIbBEHTHOIO 3y04aToro 3aleIuIeHus;

—  (opMymbl Ui pacueTa OCHOBHBIX Pa3MepOB 3y0UaThIX KOJIEC;

—  YCTpOMCTBO, T€OMETPUYECKHE, KHHEMATHYECKUE U CHIIOBBIE COOTHOLIEHUS
YEpBSYHBIX IIEpeaay;

—  OCHOBHBIE IIapaMeTpbl, I'€OMETPUI0 U KHUHEMATUYECKHE COOTHOLICHUS
LETIHBIX Iepeay;

ymemy:

—  IPOBOAUTH TI'E€OMETPUYECKUH, KHHEMAaTUYEeCKHMM M CHIJIOBOM pacyer
HWINHAPUYECKUX 3yOUaThIX Nepesay;

- MIPOBOJIUTh TE€OMETPUYECKUM, KHHEMAaTHYECKMM M CHJIOBOM pacyer
YEpBSAYHOU IIepeauy;

—  TpPOU3BOAMTH MOAOOpP MNPUBOAHBIX POJMKOBBIX IE€TEed U BBIIOJHATH
IIPOBEPOYHBIN pacyer.

O6ume cBenenus o 3youarsix nepeaayax. Kmaccudukarms u o61acTb IpUMEHEHHSL.
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OcHoBBI 3yOuaToro 3aierieHus. 3alerieHue IByX IBOJbBEHTHBIX Kouec. [ 'eomeTpus
3aleTUICHUSI.
Bunel paspymenuii 3youartsix kojec. OCHOBHbIE KpUTEpUH pPabOTOCIOCOOHOCTH H
pacuera. Martepuainbl U JONyCKaeMble HANPsDKEHUS.
[TpsiMo3yOble IMIIMHAPUYECKUE TMEpeAayu: TeOMETPUYECKHE COOTHOILIEHUS: CHIIBI,
JIEMCTBYIOIIME B 3alICTUICHNUH, pacueT Ha KOHTAKTHYIO TPOYHOCTh U M3THO.
OcobeHHOCTH KOCO3YOBIX Iepead.
Tema 3.5. Basabl u ocu. My¢drb1
CTyneHT JOJIKeH:
umems npedcmasienue:
— 0 Ha3HAYCHHH, KJIACCU(PUKALUHU U SJIEMEHTaX KOHCTPYKIIMH BAJIOB U OCEil;
— 0 MaTepuaiax BaJOB U OCEii;
— o kjaccudukanuu MyQt;
— 00 ycTpoiCTBE M MPUHLIHUIIE ACHCTBUS OCHOBHBIX THIIOB My(DT U METOIMKE
mo00pa CTAaHJAPTHBIX U HOPMAJTH30BaHHBIX MY(]T;
3Hamb:
- MIPOEKTUPOBOYHBIN U IIPOBEPOYHBIN PACUETHI BAJIOB U OCEH;
—  Ha3Ha4eHHE My(PT.
Baser u ocu. Mydrer.
Banbl u ocu: npumeHnenue, kiaaccuukaius, 31eMeHTbl KOHCTPYKIIUU, MaTepHAaIbI.
My¢Ter: HazHaueHue, kiaccu(uKanus, YCTPOMCTBO M MPHUHIUN JEHCTBHS OCHOBHBIX
TUTIOB MYQT.
Tema 3.6. [lonmMnHUKU
CTyneHT JOoJIKeH:
umems npedcmasienue:
00 0coOeHHOCTSX paboyero npoiiecca NOIIIUITHUKOB CKOJIBXECHUS U KaUYeHUS;
o cmaske u KII/J;
0 BUJAaX pa3pylIeHU U KPUTEPHUIX pabOTOCIOCOOHOCTH;
0 CTaHJapTaxX Ha IMOAIINITHUKA Ka4eHUS;
0 KOHCTPYKILIMHU MOJIIUITHUKOBBIX y3JIOB;
0 Topsake ToAdopa  MOANIMITHUKOB — KaueHWs 10  JHMHAMHUYECKOH
IpPy30I0ABbEMHOCTH.
3Hamb.:
—  Ha3Ha4eHHUe, KOHCTPYKILHMIO U MaTepUaiIbl MOAMLUITHUKOB CKOJIbKEHUS;
—  KJIaccu(UKaluio, KOHCTPYKIMIO, MAPKHUPOBKY MOJIMIUITHUKOB KaueHHUS;
—  TOpSAAOK noadbopa  MOALIMITHUKOB Ka4yeHHs 10 JWHAMHYECKOU
Ipy30I0,IbEMHOCTH.
IToammmHnKH.
O6ume cBeaeHus. llogmunHuku ckonbxkeHusa. llogmunauku kayenus. IloaGop
MO/IIIATTHIKOB IO TUHAMUYECKOHN TPY30TIOAbEMHOCTH.
Tema 3.7. CoennHenust nerajneil MAaIIMH
CTyleHT NOJKEH:
umems npedcmasienue:
— 0 Ha3HAYCHUHW HEPA3bEMHBIX COENHEHHIA;
— 00 olLleHKe CBapHBIX, KJIEEBBIX U KJIECTIAHBIX COCTUHEHUH;
— 0 CTaHJapTHBIX KPEMEeXKHbIX U3AETHIX U BUJaX Pe3bOOBBIX COCTMHEHUH;
— O TUNAax LINOHOYHBIX COEIMHEHUH U CPAaBHUTEIHHOH OIEHKE INMOHOYHBIX
Y IIUTMLIEBBIX COEIMHEHHIA;
3Hamb:
—  BUJBI CBAPHBIX IIBOB M CBAPHBIX COCIMHECHMIA,
—  BHJBI pe3b0OBBIX COCMHEHUH U CIIOCOOBI CTONIOPEHUS;

14



—  OCHOBBI pacyera Ha MPOYHOCTh MPU TOCTOSIHHOW HAarpy3Ke;
ymemy:

- 11010MPAaTh AIEMEHThI COEIMHEHNH AETaJEH 110 CIPAaBOYHHUKY.
CoenuHenue aeraneil MalluH.
PazbemHble coeuHeHus: pe3b00BbIe, HINOHOYHbIE, HUTUIEBBIE.

METOJMYECKHUE YKA3AHUA U [TIPUMEPHI PEITEHU A 3AJTIAY
0 pa3feny: TeoOpeTuYecKas MEXaHHKa

Tema 1.2. Ilil10ocKasi cUCTEMA CXOAANIUXCH CHJI.

CucremMa cXomsIMXCs CUIJI — 3TO ABE UM MHOXKECTBO CHJI, JIMHUU
JEUCTBUS KOTOPBIX MEPECEKAIOTCS B OOHOM TouKe. CHCTEMY CXOIAINXCS CHIT
MO>KHO 3aME€HUTh OJTHOM CUJION — paBHOJCUCTBYIOMIEH. OnpeaenuThb
PaBHOEHCTBYIONIYIO MOKHO aHATUTHUYECKUM criocoOoM. BriOupatot cuctemy
KOOPJIMHAT, 3aT€M HaxosT npoekuuu Bcex cui Ha ocu OX u OY. Cymmupys
COOTBETCTBYIOIIME POCKIUN ONPEAENSAIOT POEKIIUU PABHOAEHCTBYIOIIEN 1
caMy PaBHOAEHCTBYIOIIYIO

Fix= 2 Fix; Fox= 2 Fix 3

Iy s 1/F§3+F§y

J1J1st IpoBEpKHU MPaBUILHOCTH PEIICHUS TPUMEHSIOT TpauuecKuii MeToI.

Ipumep 1.

OrnpenenuTh paBHOAEHCTBYIONIYIO CUCTEMbBI CXOASIIUXCS CUTT
aHAJTUTHYECKUM U TeoMeTpuaeckuM ciocodamu. [lano: F; =10xH, F,=15 xH,
F;=12xH, F4=8xH, Fs=8xH, a,;=30°, 0,=60°, 03=120°, a4=180°, a5=300°

Pewenue

1. Onpenenuth paBHOJACHCTBYIONTYIO aHATUTHYECKUM criocobom (puc 1.a).

Fiz=10-cos 30° =8,66 xH; )

—1E. o_ 2
Fo,=15:cos 60 0:(_,5 kH; | =3
F3,=—12-cos60°=—6xkH; Fo —6.16xH
Fy=—8xkH; E=a '
Fy5,=8-cos60°=4xkH; )

Fy,=10-cos 60° =5xH; A
Fay=15-cos 30°=12,99xH;

_ o__ . FEy:EFky;
F3,=12-co0s 30°=10,4 kH; Fyy=21,49xH.
Fyy=0;

Fsy=—8-c0s30°=—6,9xH; }

Py = \/F3, + F%; Fr=1/6,167 +21,49° = 22,36 xH;

F: 6,16
COS Oxy = TF,E—:'—:-; COSaze = 5pap = 0,2755; axe = 74°.
z )

2. OnpeaenuTh paBHOACHCTBYIOIIYIO Fpa®quCKHM~CHOCO6OM (puc.10)
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Puc.1

Tembl
1.3. Ilapa cuJ1 ¥ MOMEHT CHJIBI OTHOCUTEJILHO TOYKH.

1.4. ILnockasi cucreMa MPOU3BOJILHO PACTIOJIOKEHHBIX CHJI.
OcHoBHBIE (POPMYIIBI U TPETIOCHUTKHA pacyeTa
Buowt onop 6anox u ux peaxyuu

F F
< - >
¥

Al 5 BA R,

Puc.2
a- 3aniemMyieHue (3a/1enKa); 0 — mapHUPHbBIE OMOPbI—(TIOIBIXKHBIN U

HETIOIBHKHBIMN )
Momenmbt napol cun u cuibl OMHOCUMETLHO MOYKU

m=Fa

Puc.3

T'aaenbill sexmop

o (ET BT

Taaenviii momenm

n
Mz, = kaO‘
0

Ycaosus pasnosecus

n n n

1s %Fkx =0 %Fky =0; S m(Fp)a=0.
0

Iposepka: Y m(Fy)p = 0.

n 0 n Tl
2. X():Fkr =0; S m(F)4=0; Y- m(F)p = 0.

0 0
Ilposepxa: ) Fi, = 0.
0

Ipumep 2. Jlnsa 6anku, n300pakeHHOMN Ha prc.4 HANTH pEaKI|K OTop,
eciu F=4kH, M = 6 kH'm, ¢g=0,8 xH/m, a = 1m.



'-Pnc.4. -

Pewenue

Peakuusi mapHUPHO-HENOABUKHOM OMOPBI A HEM3BECTHA, M300pa3uM €€ B
BHJIE JIBYX COCTABILIIOIINX XA U Y o, B mapHUPHO-NIOABUKHON ONOPE BOZHUKAET
ozHa peakuusa RB, HanpaBuM €€ BEpTUKAIBLHO BBEpX. [i1s onpenenenns
HEU3BECTHBIX PEAKIMNA UCIOJIb3YET BTOPYIO (hOpMy ypaBHEHUI paBHOBECHUS.

YpaBHEeHHE TPOEKIMI HA OChb X:

> Xk =-Fcos30°+ X, =0

PaBHOMEpHO pacnpenesieHHas Harpy3Ka IEepIEeHIUKYIISIPHA OCH, II03TOMY
€€ IIPOEKLMS Ha OCh X paBHA HYJIIO.

Xa =Fcos30°=4-0,866 = 3,4 kH

YpaBHEHNE MOMEHTOB OTHOCUTEIIBHO TOUKHU A

> mup=-FAC + g5a-2,5a—RBS5a—M =0

Otcrona

RB = (-FAC + q5a-2,5a — M)/ (5a) =(-4-0,5 +4-2,5-1 - 6)/(5-1) = 0,4 xH
T.x.

AC = asin30°=1-0,5 - 0,5m; q-5a=0,8-5-1=4 kH

YpaBHEHHE MOMEHTOB OTHOCUTEIIBHO TOYKH B:

> mp =-FBD —q5a-2,5a+ Ya5a-M =0
Otcrona

Ya= (FBD +g5a2,5a+ M)/ (5a)=(43+42,51+6) (51)=5,6 xH
T.x.

BD = 5asin30°=6- 1-0,5 = 3m

B kadecTBe IpOBEpPKH HCIIOIB3YEM YPAaBHEHHUE MPOCSKIIMA CHUJT Ha OCh Y:

> Yk =-Fcos60°+ Y, - gSa+ R =0
[ToxcraBUB YMCITIOBBIEC 3HAYEH 7HSl, TTOIYYHM:
dYk=(-45+56-4+04=0

0=0

3ajaya perieHa BepHO

17



IIpumep 3. OgHoonopHas (3amemiieHHas ) 6ajika Harpy>keHa
COCPEIOTOYEHHBIMH CUJIAMU U TIapoi cuil. OnpeleTuTh PeaKuu 3aJ1eJIKU

(puc.5)

\\*Rh 30 xH T T
§ 60"/ | >

N\ l v :

R, N4 3M 5Mm € 2wMm B

5 l
nWPnc. 5
Pewenue

1. B 3azmenke MOKET BOBHUKHYTh PEAKIUSA, IPEACTABIIEMAs BYMs
cocraBisroMMH (Ray, Rax), 1 peakTuBHBI MOMEHT M Hanocum Ha cxemy
OaJIKK BO3MOKHbBIE HAIIPaBJICHUS PEAKIUH.

IIpumeuanue. Ecnu HanpaBiieHHE BHIOPAHO HEBEPHO, TO IIPH pacyeéTax
II0JIy4aeTCs OTPULIATENIbHBINA pe3yJIbTaT 3HaUeHUs peakuuu. B aToM cirydae
pEaKLMU Ha CXEME CIIEYET HAIIPAaBUTh B IIPOTUBOIIOJIOKHYIO CTOPOHY, HE
IIOBTOPSIS PaCueT.

B cuiy Manoi BBICOTBI CUMTAIOT, YTO BCE TOUKM OAJIKK HAXOASATCS Ha
OJIHOY IIPSAMOM, BCE TPU HEU3BECTHBIC PEAKLIUU IPUIIOKEHBI B OHOU ToYKe. Jliid
HAXO0XJI€HUS1 HEU3BECTHBIX YIOOHO MCIIONIb30BaTh CUCTEMY YPaBHEHUN B
nepsoit popme. Kaxnoe ypaBHeHue Oyner coepkartb OJHY HEU3BECTHYIO.

2. CocTaBUM CUCTEMY YPaBHEHHUI.

Zk:Fkxz O;Zk:Fkyz O;Zk:mkA =0
1 1 1

k
> Fkx= -Rax+30c0860°+20c0s90°=0
1

Rax=30c0s60°+20c0s90°= 15 xH

3" Fky=Ray-30c0s30°-20c0s0°=0

RlAy:?)OCOS300+ZOCOSOOZ 30-0,866+ 20-1 = 45,98 kH

3"k, =-Ma+30-3-5in60°+100+20-10=0

1\;IA= 377,94 xH-m

3HaKu peaI(I_[I/Iﬁ MOJIYIHIIUCH CO 3HAKOM «ILIHOC), 3HAUYUT HAIIPABJICHUA
peaxiuii BHIOpaHbl BEPHO.

3. JInst mpoBepKH MPABUIBLHOCTU PEIIEHUSI COCTAaBUM YPaBHEHUE MOMEHTOB
OTHOCUTEIHHO TOYKH B.

k
D mk =-Ma+Ray 10- 30-7-sin60°+100=0
1
-377,94+45,94-10-210-0,866+100=0
18



0=0
Pelienue BBINIOJIHEHO BEPHO.
Tema 1.5. LlenTp TsKECTH

OcHoBHBIE (POPMYITBI U TIPEMTOCHUTKH pacdyeTa
Llenmpvlr msasxcecmu npocmetiuiux cevyeruti(puc.6)

R
h ur/ h T
%
b e 543 "
a) 6) 6
Puc.6

Meroas! pacuéra:

1) meron cummerpuu;

2) MeToJ pa3AesieHUs Ha ITPOCThIEC YaCTH;
3) MeTox OTPUUATEIbHBIX TUIOIIAIEH.

KOOpI[I/IHaTI)I OCHTPOB TAKCCTH CIIOXKHBIX U COCTAaBHBIX CCUCHUM:

iAloxk iAk- Vi
=  Ye="'1—

A A

Xc

rae Ak — momaau yacte ceueHus; Xg, yx — koopauHartsl LT yactei
CEUCHMS; A — CyMMapHas IJIomagb CEUCHUS.
['eomeTpuyeckue XxapakKTEPUCTUKH CTaHAAPTHBIX MMPOKATHBIX ITpoduiieit

npusenieHsl B ctanaaptax ['OCT 8240-80 (mBemiepsr), 'OCT 8239-89 (6anku

nsytaBpoBsie), 'OCT 8509-86 (cTanb mpokaTHast yriioBas paBHOIIPOYHAs).

Ipumep 4. Onpenenuts KOOPAUHATHI LIEHTPA TSHKECTU CEYEHNUH,

IIPEACTABICHHOTO Ha pHUC. 7.

Puc.7

Pewenue

1. Beioparts u Hanectu ocu koopauHaT OY u OX.
Pa36uth purypy cedueHus Ha Tpu 4acTH:

1 — TpeyTroabHUK, TJIOMIAIb TPEYTOJbHUKA

A1 =40-60/2 = 1200mMm? = 12¢cm?

19



2 — IPAMOYTOJILHUK, TIOIIAb IPAMOYTOJILHAKA
A, = 80-60 = 4800 mm> = 48 cm?

3 — MOYKPYT, ILIOIAAb HOIyKpyTa

Az =nR?/2=3,1430%2 = 1413mm2 = 14,13cMm?

OOmiast momans ceueHus A = Ay + Ar + A3 = 12 + 48 - 14,13 = 45,87 cm?
2. Onpenenuts KOOpAuHATHI LIEHTPOB TskecTH (L[ T) oTnenbHbIX yacTeit
LT ¢urypsr 1: X; =2/3-40 = 26,7mm = 2,67cMm

Y:=1/3-60 =20MM = 2cm

LT durypsr 2: X, =40 + 80/2 = 80mm = 8cMm
Y, =60/2 =30mMm = 3cMm

LT durypsr 3: X3= 120 -4-30/3-3,14 = 107,3mm = 10,73cMm
Y;=R=30Mmm=3cmMm

3. Onpenenuts KOOPAUHATHI LIEHTPA TKECTU CEUCHUS

Xc = %: (122,67 + 48-8 — 14,13-10,73)/45,87 = 5,76cm

Y Ak-Yk

Yc =(12-2 +48-3 —14,13-3)/45,87 = 2,74cm

Tema 1.6. OcHoBHBIC MOHATHA KHHeMATHKH. Tema 1.7. Kunemaruka

Touku. Tema 1.8. IIpocTeiilmue 1BUKeHUs TBEPAOIO TeJia.

OcHoBHBIE pacyeTHbIC (POPMYIIBI JIJIsl OTIPEIEICHHS TTapaMeTPOB

IMOCTYIIATCIIbHOI'O ABMKCHUA TCJIA

Bce Touknu Tena OBHXKYTCA OOMHAKOBO.
3akoH PaBHOMEDHOTO OBHXKCHUA: S = S[} + vt.
G,ttz

3akoH paBHOMEepeMeHHOro nemxenusa: S = Sy + vot + T

3mecs Sy — myTh, NPOMIEHHLIN 0 HAYAJIA OTCYETa, M;
V9 — HAYaJIbHas CKOPOCTh IOBVKEHUs, M/c;

a; — TOCTOSIHHOE KACATEIILHOEe yCKOopeHue, M/ c?
Ckopocts: v = S'; v = vy + a4t.

Yckoperue: a; = v'.

BakoH HepaBHOMepHOro mBmxkenus: S = f(t3).

Kunematuueckue rpa(bmm NMOCTYNATCIBbHOI'O ABMKCHUS IIPCACTABIICHBI HA

puc.8

20



S, v S va 4
S = St +%
=
— —"
S =S, +0t a, = const
__/
V= 0vy+at
v = const
Sy So
A4 Y
(] t,c o t,c
a) 6)
Puc. 8

OcHoBHBIE pacyeTHbIC (POPMYIIBI IJIs1 OTIPEICTICHUS TapaMETPOB
BpAIIAaTeIbHOTO JBUKCHUS

Touku Tejla OBUKYTCS 110 OKPY?KHOCTSIM BOKPYT HEIIONBYVKHOM OCH
(ocm BpareHus).
3akOH PaBHOMEPHOTO BPAIIATEILHOTO IBIKEHU: © = g + wi.
3akoH paBHONEPEMEHHOIO BPAILIATENILHOrO ABUMKEHUS:
+2

>
T9=c,cvo-+—wot—+-—2-.

3akoH HEpABHOMEPHOI'O BpalllATeIbHOrO nBmkeHus: ¢ = f(t3).
3meck ¢ — yroJ1 HoBOpPOTA Teja 3a BpeMs t, pan;
W — YTJIOBas CKOPOCTH, pam/c;
(Pp — YTOJI TIOBOPOTA, HA KOTOPLII Pa3BEpHYJIOChL TEJO OO0 Hauasa
oTCcyera;
wWp — Ha4YaJIbHAas yIJIOBasi CKOPOCTh;
€ — YTIJIOBOe yCKOopeHue, pan/ a2:
YraoBas ckopocTh: w = ¢'; w = wy + &t;
Yrnoeoe yckopenue: € = w'.
Kunemarnueckue rpadyku BpanaTeIbHOTO JIBHKCHUS TIPEACTaBICHBI HA pUC.9

0,0, 9,0,

%]

¢ =@y twet + szr

P =@yt ot
N W =@, +&f

= const

®o

Puc.9

Yneno o6opoTos Bpailenus rena: z = ¢/ (27).
¥YraoBas 4acToTa BpAlLEHU: 1, 00/ MHH.

2rn ™

W= — = —

60 30°



® HapaMeTpLI JABUKCHHA TOYKH

N Bparmaronierocs tena (puc.10):
[2) o
Y \w U — IMHeNHas CKOPOCTH TOYKY
& v =uwr, M/c;

a¢ — KacaTelbHOe YCKOPEHHe TOuKn A:
a; = er, m/c?;
Puc.10 @, — HOPMAJIbHOE yCKOpeHIe Toukn A:
an = wr, m/c?,

Pexomenmanmu 17151 pemeHrs pacueTHO-Trpaduaeckoit paboThl 5

1. Onpenenuth BU ABMXKCHUS HA KaXIOM YYacTKe MO MPUBEACHHOMY
KHUHEMaTU4YEeCKOMY TpauKy.

2. 3anucaTh 3aKOHBI IBMKEHHUS IIKMBA HA KAXKI0M ydacTke. [lapameTpbl
JIBIKEHUS B KOHIIE KaK/I0T0 y4acTKa SIBJISIOTCS] HA4YaJbHBIMU MapaMeTpaMu
JBUKEHHS Ha KaXKIOM MOCIIEAYIOLIEM.

3. OnpenenuTs MOJIHBIN yroj MoBOpOTa IIKKUBA 3a BpEMs BpaIllCHHUS.
Hcnonp3oBatk popMyily IS Iepexo/ia OT YIJIOBOM YaCTOThI BpALIEHUsI K
YIJI0BOMY YCKOPEHHIO.

4. OnpenenuTs MOTHOE YUCIO 000POTOB IIKUBA, UCTIONB3YST GOPMYITY  Z

5. [locTpouTh rpa@uKu yriaoBeIX NEPEMENIEHUI U YTIIOBBIX YCKOPEHUH.
6. OnpenenuTh HOPMAJIBHOE U KacaTeIbHOE YCKOPEHUSI TOUKH Ha 000]1€ B
yKa3aHHbI€ MOMEHTHI BPEMEHHU.
IIpumep 5. CkopocThb BpaiieHus mkuBa auametpom d = 0,6M MEHSIETCS COTIIACHO
rpaduxy (puc.11). OnpenenuTs NOIHOE YUCIO 0OOPOTOB IIKUBA 32 BPEMS

JBIKEHUS U CPEJIHIOI0 YTIIOBYIO CKOPOCTH 3a 3T0 Bpemsi. OnpeieuTh YCKOpEeHue
TOYEK 000/1a B MOMEHT BpeMEHH t = 2c.
v, M/C

18
12

0l 3 12 ¢

Pewenue

1..CornacHo rpaduKy cleayeT pacCMOTPETh JBa y4acTKa JBUKCHUSI.
[IepBbIil y4aCTOK — paBHO3aMEIJICHHOE IBUKECHUE.

YpaBHEHHE CKOPOCTH ® = Mo + €1°t;

M3 3aBUCMMOCTH MEXKy JIMHEHHOMN U YTIIOBOM CKOPOCTBIO OIPEEIINTD:
o1 =Vo1/r = 18/0,3 = 60 pan/c; ®; =vi/r=12/0,3 =40 pan/c

Orcrona €1 = (0 - wo)/t; = (40 — 60)/3 = -6,7 pan/c?

BTopoii yuacTok — paBHOMEPHOE IBUKEHUE
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V=12 M/c; 0o =40 pan/c; €=0

OmpenenauTs yroj MoBOPOTa Ha MEPBOM YUACTKE
@1 = Qo1 + Wit + &1t /2

T.k. Qo1= 0
@1 =603 —6,7-3%/2 =150 pan

OnpenenuTs yrojia NoBOpOTa Ha BTOPOM y4aCTKe
P 2= Q2 + W2tz

[IpuHATE 11 BTOpOTO ydacTka ¢gp =0

Toraa ¢ » =40-9 =360 pan

OO61mumii yroa moBopotra @ =@+ @2 = 150 +360 =510 pax

2. CpenHsist yriioBasi CKOPOCTb 3a BpeMs BpaIllEHUs Oy = ¢/t = 510/12 =425
pan/c

3. B MOMEHT BpeMeHH t = 2¢ ABMKEHUE PaBHO3AMEIEHHOE, € = -6,7 pan/c?
®=0wtet=60-6,72=46,6 pan/c

KacaTensHas cocTaBIAIOmas yCKOpeHus a, = 1 = -6,67-0,3 = 2,01 m/c?
HopMalibHast COCTaBIAIONIAs yCKOPEHHUs a,= o>T = 4,66>0,3 = 651,46 m/c?
KOHTPOJIbHBIE 3AJJTAHW A
10 pa3jeiy: TEOpeTHIECKasi MEXaHUKa.
ITepen BeITIOTHEHHEM KOHTPOJIBLHON PaOOTHl PEKOMEHIYETCSI OTBETUTh HA
KOHTPOJIbHBIE BOIPOCHI.
KouTpoJsbHBIE BONIPOCHI

1. Ykaxure 4 B F
BO3MOYKHOE A %&é,
HaTpaBJlieHHE “ ¢

peaKivii B ’2 2 : B it
onopax? g & o ¢ ¢) 2)
(puc.12) Puc.12

2. 3anuIInATe BBIPAXKECHUS JJIs y!
pacuerta npoekiuii cuiibl F Ha
ocb Ox u Oy(puc.13)

Puc.13
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IpUI0KUTh B TouKe C, 4TOOBI
anreOpanyeckas cymma WOAW
MOMEHTOB OTHOCHTEILHO

touku O Obla paBHA Puc.14
Hymo?(puc.14)
OA=AB=BC=5wm; F,=7,8xH;
F,=3xH

3. Kakyro cuiy Heo0xoaumo ' -
| rlFl 01,
4 1

4. Teno nBMKETCSI pABHOMEPHO U MPSIMOJIMHEWHO (paBHOBecue). Uemy paBHBI
TJIaBHBIA BEKTOP U TJIABHBIH MOMEHT CHUCTEMBbI?

6m

5. 3ameHuTe pacipesesICeHHYO g=4xH/M™
HArPY3Ky COCPENOTOUCHHON 1 y A
OTIPE/ICNIUTE PACCTOSHUE OT TOUKH

IPUIIOKEHUS paBHOACUCTBYIOLIEH 110 T 103

onopsl A(puc.15) ) Puc.15

<

6. Onpenenure KOOPAUHATHI EHTPA
TSKECTH 3alITPUXOBAHHOMN

¢urypsi(puc.16). Pazmepsr )
MIPUBEICHBI B MIJLTUMETPaX. 0

40 . 35 15
cal

o=
N

X

Puc.16

7. 3anuiuTte B 00IEM BUE 3aKOH JIBUKEHUS B €CTECTBEHHOW M KOOPIMHATHOM
dbopme.
8. 3anumuTe GOopMyIIBI I OIIPEACIICHUSI HOPMAIBLHOTO 1 KacaTeIbHOTO
yckopeHus. UTo xapakTepu3yeT HOpMaIbHOE U KacaTeIbHOE YCKOpeHue?
9. Touka nBxeTcs o ayre. OxapakTepusynTe ABUKEHUE TOUKH (puc.17).
v M v M

v a,;

a, = const a;=0 " a, = const
a) 6) 6)
Puc.17

10. ITocne cTONKHOBEHMS ABYX MATEPHUATIBbHBIX TOYEK C MaccaMy m; = 6 KT 1 my =
24 Xr mepBas ToYKa Mojy4mna yckopenue 1,6 m/c?. UeMy paBHO yCKOPEHHUE,
MTOJIyYEHHOE BTOPOM TOUKON?

11. 3anunmure popmMysl 1715 pacyeTa pabOThl M1 MOIITHOCTH MPH MOCTYNATEIHHOM
Y BpalllaTeIbHOM JIBH>KCHUU.

PacuetrHo-rpajguueckasi padora 1. Tema 1.2. Onpenenuts paBHOAEHCTBYIONIYIO

MJIOCKOM CUCTEMBI CXOASIIUXCS CUJT aHATTUTUYECKUM U TEOMETPUUECKUM

cnocod0amu.
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[TocTpouTh cXemMy CXOASAIIMUXCS CUJI B COOTBETCTBUM C JAHHBIMU Ta0J.1. B
Macitabe. OnpeaenuTb paBHOACHCTBYIONTYIO aHAIUTUYECKUM CIIOCOO0M,
OTIPEIEIUTh PABHOACHCTBYIONIYIO T€OMETPUUYECKUM CITIOCOOOM B BEIOpAHHOM

MaciiTaoe.

Tabnuma 1
[Tapa BapuanTbl
METP 1 2 3 4 5 6 7 8 9 10 11 12
F;, xH 8 20 3 12 6 5 18 12 | 15 3 12 10
F,, kH 12 5 6 8 12 10 9 4 10 12 9 15
F;, xH 2 10 12 6 15 20 6 16 20 18 6 10
F4, xH 10 15 15 4 3 15 12 | 20 5 6 15 5
Fs, xH 6 10 9 10 18 15 15 8 10 21 10 10
o, Tpaj 0 0 15 | 30 0 30 0 15 | 30 0 15 0
o, Tpaj 45 | 60 | 45 | 45 | 15 | 60 | 45 | 30 | 75 | 30 | 45 | 75
o3, Tpa 75 | 75 | 60 0 45 | 75 | 75 | 60 | 120 | 75 | 60 | 90
Ol4, TpaJl 30 | 150 | 120 | 60 | 150 | 180 | 150 | 120 | 180 | 150 | 180 | 150
05, rpaj 270 | 210 | 270 | 360 | 300 | 210 | 300 | 270 | 300 | 210 | 300 | 210
[Tapa BapuaHTbl
METP 13 14 15 16 17 18 19 20 21 22 23 24
F,, xH 20 8 12 3 5 6 12 18 3 15 10 12
F,, kH 5 12 8 6 10 12 4 9 12 10 | 15 9
Fs;, kH 10 2 6 12 | 20 15 16 6 18 | 20 | 10 6
F4, xH 15 10 4 15 15 3 20 12 6 5 5 15
Fs, xH 10 6 10 9 15 18 8 15 | 21 10 | 10 10
0o, Tpaj 0 0 15 | 30 0 30 0 15 | 30 0 15 0
O, Tpaj 45 | 60 | 45 | 45 15 | 60 | 45 | 30 | 75 | 30 | 45 | 75
o3, Tpa 75 | 75 | 60 0 45 | 75 | 75 | 60 | 120 | 75 | 60 | 90
Ol4, Tpa 30 | 150 | 120 | 60 | 150 | 180 | 150 | 120 | 180 | 150 | 180 | 150
05, rpax 270 | 210 | 270 | 360 | 300 | 210 | 300 | 270 | 300 | 210 | 300 | 210

PacueTHo-rpadmuueckas padora 2. Tems! 1,3, 1.4. OnpenenuTs BeIUUNHBI pEaKLUI B ONIOpe
3alIeMJICHHOHN OaJIK¥ WM IIapHUPHBIX ormopax. [IpoBecTr mpoBepKy MpaBUIIBHOCTH PEIICHUSI.

Jannbie BeIOpaTh U3 Ta6s1.2 1 puc. 18 u 19

F

m F m F
| V? ) —\Jao“ v? 60"
n#tw ‘ o e ol
& a 2a a a a a 3a
a) 6)
F, n F, F, m
| %60 | l l ]
ﬁ. | A it 45° é
|, 2a ‘ 2a | | > Lq Jl;a, ‘2(:A 2a 5!
! | | [ |
&) 2
5 = B F, /m\;
60 (45" \
- . Fil ol e
2a 2a a a a a 3a a I

9)
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Pnc.18.

m F F, F, F,
24| 8N lc T A C_AE
% 4a 3a ; a 3a 2a E
3 < ! = £
a) 6}
= F, m Fz Fl m Fz =
E a > h > E
44 60;\‘3 vC |\ B Y C  AE
2 2a "‘ a 2a a 2a 2a g
E I € < E
8) 2)
E & y n F F m
24 3/ o |cl B /60 ->A%
= 2a 2a 2aA 2a 2a<- a ;
0) e)
Puc.19.
Tabauua 2
[Tapa BapunaHTs!
MeTp 1 2 3 4 5 6 7 8 9 10 11 12
Fi,xkH |10 12 14 16 18 20 22 24 26 28 10 12
Fo,kH (44 |48 |78 8,4 12 12,8 | 17 18 22,8 | 24 44 |48
m,kH-Mm | 14 13 12 11 10 9 8 7 6 5 14 13
a,M 02 (02 |03 |03 |04 |04 |05 05 |06 |06 |02 (02
Puc. 18.a [ 18.6 | 188 |18r | 18.1 |18.e | 18.a [18.0 | 188 |18r | 18.1 | 18.e
[Tapa Bapuants!
MeTp 13 14 15 16 17 18 19 20 21 22 23 24
Fi,xkH | 14 16 18 20 22 24 26 28 10 12 14 16
F,kH | 7,8 8,4 12 12,8 | 17 18 22,8 | 24 44 |48 |78 8,4
m,kH-Mm | 12 11 10 9 8 7 6 5 14 13 12 11
aM 0,3 03 (04 |04 |05 |05 (06 |06 |02 |02 |03 0,3
Puc. 19.a [ 196 | 198 [ 19r | 19.1 [ 19.¢ | 19.a [19.6 | 198 [ 19.r | 19.1 | 19.e

PacueTHo-rpaduueckas padora 3. Temsl 1.3, 1.4. Onpenenuts BeIUYUHBI pEAKIMA B orlope
3alleMJICHHOM OaJKy WM MapHUPHBIX onopax. [IpoBecTu mpoBepKy NpaBUIbLHOCTH PELICHMUS.
Jlannbie BeIOpaTh u3 Tabnuie! 3 u puc. 20 u 21.
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4 7 EVy &
© / K 30"/ \E
le 2a L _a __,ag)E L_a a | 2a §
| 1 ~
aj 6)
q m m
" q
AN 9 & E o (UL
2a ¥y G a E a a 2a E
1 ~ 1 =
8) 2)
s ¥
“;mq F
‘F)‘3ﬂn vy E lL/ﬁo J/i /LL‘LL \E
2a I, a UE le_a a 2a S
1 ~ ey
d) e)
Puc.20.
v’% F g q F
I
N - AN,
i | @ - \
a a : 2a k& ,,20*;‘, a ,75;ﬁm
a) 6)

>
t=]
Iy
=]
o8
—Ngb
2 /5]
B
i
+

2a

a) e)
Puc.21.
Tabmuma 3
[Tapa BapuanTsl
MeTp 1 2 3 4 5 6 7 8 9 10 11 12
F,xH |4 6 8 10 12 14 16 18 20 22 4 6
qgxH/™m |2 2 2 2 2 3 3 3 3 3 2 2

m,xHwm | 5 10 15 20 25 30 35 40 45 50 5 10
a,M 02 (02 |02 |02 |02 |03 |03 [03 |03 |03 (02 02
Puc. 20.a ]20.6 [20.8 | 20.r |20.x | 20.e | 20.a | 20.0 |20.B | 20.r | 20.x | 20.e
[Tapa BapuanTsl
METp 13 14 15 16 17 18 19 20 21 22 23 24
F, xH 10 20 30 40 50 60 70 80 90 100 |10 20
qxH/™m |2 2 2 2 2 4 4 4 4 4 2 2
m,xkHm | 15 25 35 45 55 45 35 25 15 5 15 25
a,M 04 (04 |04 |04 |04 |06 |06 [06 |06 |06 |04 |04
Puc. 2l.a |21.6 |21 |21 |21.0 |21.e |21l.a |21.6 |21.B |21l.r |21.n | 2l.e
PacuerHo-rpadguueckas padora 4. Tema 1.5. Onpenenuts KOOpAUHATHI LIEHTPA TSHKECTU
cedeHus. JlanHble BBIOpaTh U3 TaObMUIBI 4 U puc.22.
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a,

7]

-3

Puc. 22
Tabnuna 4

[Tapa BapunaHTb1

METp 1 2 3 4 5 6 7 8 9 10 11 12
B,Mm | 100 |110 | 120 |130 |140 |150 |160 |170 | 180 |190 |100 | 110
b,mm | 60 70 80 90 100 | 110 | 120 |130 | 140 |150 |60 70
H,mm | 80 90 100 | 110 | 120 |130 | 140 | 150 |160 | 170 |80 90
h,mm |50 60 70 80 90 100 | 110 | 120 |130 |140 |50 60
R,Mm |20 25 25 30 30 40 40 50 50 60 20 25
Puc. 22.a |226 |22.B. | 220 |22.1 |22.¢ |[22.a |226 |22.B. | 220 |22.1 |22.e
[Tapa BapuanTtst

METp 13 14 15 16 17 18 19 20 21 22 23 24
B,mm |120 | 130 |140 |150 |160 |170 | 180 |190 |100 | 110 | 120 | 130
b, MM 80 90 100 | 110 |120 | 130 | 140 | 150 |60 70 80 90
H,mva | 100 | 110 |[120 | 130 |140 | 150 | 160 | 170 |80 90 100 | 110
h,mm |70 80 90 100 | 110 | 120 | 130 |140 |50 60 70 80
R,Mm |25 30 30 40 40 50 50 60 20 25 25 30
Puc. 22.a 220 |22B. |22r |22.n1 |22. |22.a | 220 |22B. |221 |22.0 |22.e

PacueTHo-rpadmuueckas padora 5. Temsi 1.6, 1.7, 1.8. YacToTa BpalieHus mKUBa JUAMETPOM
d mensiercst cornacHo rpaduky. OnpeaenauTb Yucio 000pOTOB IIKKUBA 32 BPEMsI IBIDKCHUS U

CPEIHIOI0 YTJIOBYIO CKOPOCTh 3a 3T0 BpeMs. IlocTpouTts rpaduk yriaoBbIX NepeMerieHuii u

YIJIOBBIX YCKOpeHUH mKuBa. OnpenennuTs yCKOpeHHe ToYeK 000/1a Kojieca B MOMEHThI BpEMEHHU
t1 1 t2. JlanHbIe BBIOpATh U3 TaOIUIBI 5 U puc.23.
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n, 05/MHH
‘1000
| 800

| 600

| 400

n, ob/Mun
A

1000
800

600

400

200

n,oﬁyuu

1000
800
600
400 [—

200

0

n, 06/Mun

1000

800

400

200

n, 06/Mun

1000

800

600

400

200

e
V=5

of 4 6 8 10 ,2 U AR “’ET? 4 8 10 >c
2) ' 9) e)
Puc. 23
Tabmuua 5

ITapameTp BapuanTtet

1 2 3 4 5 6 7 8 9 10 11 12
Huamerp | 0,2 |0,3 04 |06 |06 |08 0,2 |06 0,5 0,8 0,2 0,3
LIKMBA,M
t1, C 2 1 2 1 2 1 2 1 2 1 2 1
2, C 8 9 8 8 8 6 9 8 9 6 8 9
Puc. 23.a | 23.6 |23 |23r [23.n |23.e |23.a |23.0 [23B |23r |23.1 |23.e
ITapamertp BapuaHTbI

13 14 15 16 17 18 19 20 21 22 23 24
Huamerp |04 |06 (06 |08 |02 |06 |05 0,8 0,2 0,3 0,4 0,6
HIKMBA,M
t1, C 2 1 2 1 2 1 2 1 2 1 2 1
t, C 8 8 8 6 9 8 9 6 8 9 8 8
Puc. 23.a |23.60 |23.8 |23 |23.n1 |23.e |23.a [23.6 |23 |23r |23.n |23.e

MONEePEYHOM CEYEHUHU Opyca BO3HUKAET TOJILKO OJIMH BHYTPEHHUMN CHUIIOBOM

I10 pa3aciiaM ((COHpOTI/IBJ'IeHI/Ie MaTCpUualIoB» U «I[GTEUII/I MallliH>».

METOJUYECKHE YKA3AHUA U ITPUMEPBI PEIHEHW A

Tema 2.2. PacTsiskeHue U CoKATHE.
PacTsbxkeHueM mim CkaThEM Ha3bIBAIOT BUJ HArpy>KeHUs, IpU KOTOPOM B

(bakTOB — IPOJI0JIbHAS CHJIA.

[IponosbHBIEC CUITBI MEHSIOTCS 110 JuTHE Opyca. [Ipu pacuérax mociue

ONnpCACICHNA BCIIMYNH ITPOJOJBbHBIX CHUII ITO CCUHCHUAM CTPOUTCA Fpa(l)I/IK — JIIopa
MMPOAOJBbHBIX CHII.

Ecnu npogosnpHas cuila HalpasJieHa OT CEUYEHUs, TO OpyC pacTsSHYT.

Pactsokenne cunuTaroT MOJIOKUTEILHOM Aehopmaniuei. (cM.prc.24 a). eciau

MPOJI0JIbHASI CHJIAa HAIIpaBJIeHa K CEYCHHIO, TO Opyc cxkaT. CrkaThe CUUTaOT

oTpuniaTeabHou nedopmarueit (cm. puc. 24 6).
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'@

-

Puc. 24

Heo6xomumsie ¢popmyis

Hopmansnoe nanpskenne
N
o= —

A

rine N — npononbHas cmia; A — nnomans MONIEPEYHOIO CEeYEHMA.
Y nmnrenve (ykopouenue) 6pyca

mm Al = g—l,

!
Al = —
AE E

£ — monyms ynpyroery; | — mavanbHas mivsa CTepXKHA.
Homyckaemoe mampsxenne

o
[(T] = l'[!-%eﬂ,
[§] — nomyckaemsrit 3amac mpouHOCTH.

Ycnoeue IIPOYHOCTU IIPM PACTSIXKEHHU U CXKATHUN;

o=— < [o].

A
IIpumep 1.

Jlana cxema Harpy»eHus U pazMepsl Opyca 1o nedopmaiuu (puc.25).

Bbpyc 3amemien, onpeaenuTs epeMeIieHrue CBOOOTHOTO KOHIIA.
Pewenue.

1. Pazgenum Opyc Ha ydacTku Harpykenus. banka 3aimemiena, B 3ajeKe

BO3HUKAET HEM3BECTHASI PEAKIIUS B OMOPE, TOATOMY PACUET HAYMHAEM CO
CBOOOTHOTO KOHIIA.

Bpyc nmeeT nBa yuacTtka Harpy>KeHuUsl.

2. OnpenensieM BEJIMYMHBI MPOAOJBHBIX CHJI IO CEUCHUSIM C YUETOM
M3MEHEHUM MIIONIA U OTIEPEYHOTO CEUCHUSI.

VYyacrok 1. Ny = +25 xH; pactsanyr.

Vyactok 2. N, = 25 — 60 =— 35 xH; cxkar.

CtpouM 3110py NpOAOJIbHBIX CHUJL.

3. OnpenensieM BeTUYUHBI HOPMAJIbHBIX HAMPSKEHUHN IO CEUCHUSIM C
y4E€TOM U3MEHEHUH IO MOMEPEYHOTIO CEUCHHS.

Tpu ydyacTka 1o HanpsHKEHUSIM.

o1 = N]/ A1 = 25103/500 =50 H/MM2

o2=Ny/ Ay, =25-10°/1000 = 25 H/mm?
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o3=No/ Ay = —35:10%1000 = —35

A,y = 1000 mm* >
/" 2 H/mm
iy | A, = 500mm CtpouM >mropy HOPMATBHBIX
| ¢/ HaIPSDHKEHUMN.
__/_ __BOxH | __-_______;’_;;;H 3. Ha ka)xJ1oM y4yacTKe onpenessiem
7 ' abcoimoTHOE y/uTHHEHUE. Pe3ybTaTsl
e L anreOpandecK CyMMHPYEM.
| 2( | ol 3 5
<_0_’iﬂ 0.4 M % 0,5Mm N AEl:T = 500,510 /2-10 20,125
2 yu. 1 yu. MM;
_%l 5.0 4-103/2-105 —
o AEQ—% =25-0,4-10°/2-10° = 0,05
t:,ﬁ MM;
2niopa N A&:% = —350,4103/2:10° =
% —0,07 Mm;
| 50 H/mm2 AL =AL;+ Al + Al; = 0,125 + 0,05
35 kH —0,07 =
25H/mm? s
0,105 Mmm
Iniopa O
35 H/Mm?
03 yl¢ 02 G >
Puc. 25
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ITpumep 2. Onmoponnas xecTkas nanTa ¢ cuytol TsxecTu 10 kH,
HarpyxesHas cuimot F' = 4 5xH m momeHTOM M = 3xH-Mm, onepra B
Touke A u nonsewena na crepxue BC (puc. 26 ). Tlono6pats cevenne
CTEPAHA B BULE LIBEIlTIEPa U ONPENeUTh ero yIJIMHEHMe, eCaM IJIMHA

crepxkHs 1M, MaTepuan — cramns, npenen Tekydectu 570 Mlla, sanac
NPOYHOCTH Iiig MaTepuada 1,5.

Pewenue

1. Onpenennts ycmme B CTePXKHE MOO OCHCTBUEM BHEITHMX CHII.
Cucrema maxonures s PABHOBECHM, MOXKHO MCIIOJIB30BATEL yPaBHeE-
HU€ DABHOBECUS VISt MIIMTHL » . ma = 0.

Rp — peakuuns cTepixHs, peakumu wapHupa A He paccMaTpuBaeM.

Zm;;=nz+G-5——RB-7+F-10=O.

Rg - T=m+G-5+ F-10.

3+10 57+ 4,5-10 14k

Ilo TpeTrseMy 3aKOHY NMHAMUKH De- L,
AKIWs B CTEPXKHE DABHA CUJe, NEHCTBY- S M
IOLIel OT CTEPXKHSA Ha IJIUTY. Y CUiane B 2 | Ry F
cTepxHe pasHo 14xH. ’

2. Ilo ycoBuIo pOYHOCTH ONIPEIess-
eM NOTpebCHYIO BETMYNHY IIIIONIAIN TIore- nf[
peuHoro ceverus: ¢ = N/A < [o], orkyna
A;N/[U]. M 7 3Im

HomyckaeMoe HalpsKeHUe UIs Ma- Puc. 26
TepHaJa CTEPIKHA

Orkyna Rp=

CnenoBaTensHo, A> ——— =36,8Mm? =0.368cMm?.

3. [Tonbupaem ceuenne crepxus nmo [OCT .

MunnmassHas miomans wsessepa 6,16 em? (Ne 5; TOCT 8240-89).

Henecoobpasree mMCHONB30BATL pPABHONONOYHBIL yromox Ne 2
(d ='3 Mm), mmomans nonepeyxoro ceyenus koroporo 1,13 em? (TOCT
8509-86).

4. OnpenenuTs YOIMHEHNE CTEPXKHS:

Nl

E Sy = -15M )

Al 15 E =2.10° MIla;
14-10%-1-108

Al = 5 105,113 = 0,62 MmmMm.
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Tema 2.4. 'eomeTpuyecKkue XapakTePUCTHKHU MJIOCKUX CEYeHU.

MoMeHTBI MHEPHIUM NPOCTENIINX CeYeHnin

% S
ITpamoyzoavrur u keadpam (puc. 27)

¥
\ T Ocesrle:
5 bh:i
o, | Jr — oTHOCuTensno ocu 1z Jr = —;
B A 12
X NE3
T
4 Jy — OTHOCHTENIEHO ocl yy Jy = T
¥y I ! - _
e Tih o Honspaeit Jp = Tz + Ty
Puc. 27

Kpyz u xoabyo (puc. 28)

wd*
Ocesnie: Jr = J = e Kpyr,;

. 64
wd
A = —(1 — ¢*) — konbLO.
&y =y =gz ; ) = K
d’
Hoaspawiit: J, = — — Kpyr;
. 32
md
TJp = —3—2—[1 — ) — xonzuo,
roe d — auaMeTp Kpyra M HapPYXHEI IHaMeTp
KOMbLA,; dgy — BHYTPCHHUH NUAMETD KOMbNA; ¢ = dgy/d.

Momenmsr uHEpYUYU OMHOCUTMEALHO NAPALIEALHRT Ocel

(puc. 29 )
J.': = ‘IIO + a‘ZA?

Xo ] i ;
A rue Jr — MOMEHT HHEePUUIH OTHOCNTENBEHO OCH
al e

o | Jzy — MOMEHT WHEDPIMH OTHOCHTEILHO OCH
¥ ,¥ X ZoTo; A — mowans cevenus; o — paccTosRme
Puc.2Y . MEXIy OCAMH,
Pexomenmaumu s pelieHus 3aiay

1. Momenm unepyuu codxicHol ueypol s61aemcs CyMMou MOMEHMO8 UHEPYULL
yacmell, Ha Komopbwie eé€ pazousarom. Pa30uTh 3ajaHHy10 (QUTypy Ha NPOCTEHIIINE
YacTH, JUIsl KOKJION ONpEeIeNIUTh IJIaBHbIC IEHTPAJIbHbIE MOMEHTHI MHEPILIUH 110
U3BECTHBIM (popMysiaM. MOMEHTHI HHEPIIUU MPOCTHIX T€OMETPUUYECKUX PUryp
MpUBEICHBI B puiioxkenuu 11 [2].
2. MOMEHTBI HHEPIIUHU BBIPE30B U OTBEPCTHI MOKHO MPEICTaBUTh
OTPULIATENILHBIMU BETUYNHAMH.
3. 3ajaHHbBIE CEYEHUS] CAMMETPUYHBI, ITIABHBIEC LICHTPAJIBHBIE OCU COBIIA/IAIOT C
OCSIMU CUMMETPHUU COCTABHOT'O CEUCHUS
4. MOMEHTBI MHEPIIMHU YaCTEM, YbH TJIABHBIE IIEHTPAIbHBIE OCH HE COBIAAOT C
IJIaBHBIMU LIEHTPAJIBHBIMU OCSIMU CEYEHUS B LIEJIOM, [IEPECUUTHIBAIOT C TOMOIIBIO
(bopMyIIbI IS MOMEHTOB MHEPLIMU OTHOCUTEIBHO MapajuIeIbHbIX OCEH.
Paccrosinue Mexay ocsiMU ONPEETUTh MO YEPTEKY.

IIpumep 3. OnpeaenuTs BEIUUYUHY OCEBBIX MOMEHTOB MHEPIIUU
oTHOcUTENbHO ocelt Ox u Oy ¥ MOJISAPHBIA MOMEHT MHEPLIMH IIOCKON (DUTYPHI
(puc 30).

33



1 ¥l Pewenue

. 1. Omnpemenum oceBoit moMmeHT
0 UHepUu#u oTHocuTelbHOo ocu Oz. We-
N oNb3yeM  GOPMYIIBI  IJIS TJIaBHBIX
{0\\\ O SY\ n LNEeHTPaJIbHEIX MOMEHTOB. Ilpencra-
\\‘b j\\;\)‘ —%  BUM MOMEHT WHEDPHUM CEYeHUsS Kak
hi2 : Pa3HOCTh MOMEHTOB MHEPLXYN KPYyTa U’
[IPAMOYTOJILHIKA.
4
wd
Insa xpyra = —,
‘; bh3
Puc. 30 s npsMmoyronbHnka Tags = T

s npsaMoyronsHuka ocs O He npoxonut uepes IIT.
MomenT nneprmu nmpavoyronbuuka OTHOCUTeNsHO ocu Oz:

j.rz = \7:!702 = G2A,

roe A — mowans cevenus; g — paccrosune mexny ocsamu Oz u Oxy.

7 = bh3 " bh3 _bh?
. 212 T 4 T 3
MomenT HMHEPLUUM CeYeHUs
| rdt  bR®
Tz = Ty — Tzas "7"”:—6;1—““3—-;
3,14-24.108 50.23.10°
Tom ==~ D 37 100wy 7, = 837
2. OceBoii MOMEHT MHEpIMM OTHOCHTENLHO OCH Oy:
wd? hb3

Iy =Tz, = o1 KPYT; Ty = — IPSIMOYTOIBHIK.

12

MowmenT unepunu cevenns

rd* R b3 3,14-200* 20503 5 d
NEer T =T - T =0 10t
Jy = 7600 cu®,

[TonspHBI MOMEHT HHEPLUU
Jo=Jx+Jy=7837 + 7600 = 15437 cm*.

Tema 2.5. Kpyuenue.
Kpyuenuem HazbIBaeTCsl Harpy>KeHHe, MpU KOTOPOM B MONEPEUHOM

CeYeHUHU Opyca BO3HUKAET TOJILKO OJMH BHYTPEHHUM CUIIOBOM (pakTop -
KPYTAILIUIA MOMEHT



OcHOBHEIE NOJIOXKEHUS PACYETOB IIPU RPYUeHu

Pacnpedenenue wacameavnbix manpascenuti no cewenusc
npu wpyuenuu (puc. 31 )

Kacarensnoe nanpsxenue B Touxe A: 5 '
A T

M, I
T4, = il S
Jp L]
rne pg — paccrosHue oT Toukum A 1o menTpa S
CeYeHus. Puc. 31 ~

Ycaosue npounocmu npu xpyuenuu’

M, wd®
Tx = : S S F = mesmg ), 2 ; T/
r W, [7e]s “Wp T: 0,2d (prr),
d3
W, = 216—(1 ~ ¢t (xomso),

My — xpyTsaumit MoMenT B cedenu, H-m, Hemmg
W, — MomeHnT conpoTusnenus NIPK KPYYEeHUH, M, MM;

- 2
[T«] — momycxaemoe manpsoxenne npu kpyaernu, H/m?, H/mni.

ITpoexmuposounsiii pacuem, onpedeaenue PA3MEPOS NG~
nepewHozo ceueHud

Ceuenve — kpyr: d > \3 0—];"(:-]—
Ceuyenve — xompno: d > 2 5 Q(IMK il
) — C)|Tk
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rae d — HapYXKHBI UAMETP KPYTJIOrO CEYEHNS;
dpy — BHYTDEHHMII IMAMETD KOJbIEBOIO CEYEHUS; € = dgy /d.

Onpedesenue payuonasbnoz20 pacnoaoxcenud Koaec

Ha eaay
Payuonaavnoe pacnosoocenue xonec — pacnoaosicenue, npu xomo-
POM MAKCUMAALHOE 3HAUEHUE KPYMAWE20 MOMEHMGA HA 6GAY — HAU-

MEHDUWIEE U3 BO3MONHCHDIT. -

st sxosOMUM METaJljIa CeueHue 6pyca PEKOMEHOYETCs BHIIIOJIHUTD
KOJIBLIEBBIM.

Ycaosue scecmrocmu npu Kpyuenuu
M,
= —— : R
=G < [pol; G =~0,4E,

G — monyns ynpyroctu npu casure, H/m?2, H/Mmm?;

E — monyns ynpyroctu npu pactsxenun, H/m2, H/mm2.

[o] — momyckaemeit yron sakpyunsanus, (o] = 0,5+1 rpam/m;
Jp — TIONIAPHELA MOMEHT UHepUuy B cedeHnn, M, mm?,

ITpoexmuposounvlii pacuem, onpedesenue napysHcHoz0
duamempa ceuenusd

M, nd 327,
Tp 2 =—; =—x 2 . ) 4
P2 Gl Jp 3 0,1d* (xpyr); d> e
md 327,
= —(1-— : af _320p
Ty 7 (1 -¢*) (xonbmo); d> ey

PexoMeHannu mo BBIMOJHEHUIO pacueTHO-rpaduueckoit padoTsl Ne§.

1. ITocTpouTk 3MIOPY KPYTAILIMX MOMEHTOB MO JJIMHE Bajia JJisl TPEAI0KEHHOM B
3aJlaHUU CXEMBI.

2. BoiOpaTh palroHalbHOE PAcoJIOKEHUE KOJIEC Ha Baly U AaJIbHEHIIINE pacyeThl
IIPOBOJUTS ISl BaJIa C PALMOHAIBHO PACIIONOKEHHBIMU IIIKUBAMH.

3. Onpenenuth NOTpeOHbBIE AUAMETPBI Baja KPYTJOro CEYeHHs U3 pacyeTa Ha
IPOYHOCTH M JKECTKOCTh U BHIOpATh HaHOOJIbLIEEe U3 MOJTYYSHHBIX 3HAUECHUH,
OKpPYIUIMB BEJIUYHUHY AUAMETPA.

4. CpaBHUTH 3aTpaThl METAILIA IS CIy4ask KPyTJoro ¥ KOJIbLIEBOTO CEUEHHM.

CpaBHEHHE NTPOBECTH MO ILIOLIAISM [TONEPEUYHBIX CEUYEHUI BaJIOB.

[Inomanu BanoB paccUUTaTh B HAMOOJEE HATPYKEHHOM CEYEHUU (110
MaKCUMaJbHOMY KPYTSIIEMY MOMEHTY Ha 3MI0pPEe MOMEHTOB).

Ipumep 4. /g 3anannoro 6pyca (puc. 32) nOCTPOUTH SMIOPBI KPYTAIIUX
MOMEHTOB, pallMOHAIBHBIM PACIIOJIOKEHUEM IIKMBOB Ha Bajly JOOUTHCS
YMEHBUIECHUS 3HAUCHUS MAKCUMAJIBHOTO KPYTAIlero MoMeHTa . [loctpouts smtopy
KPYTSIIMX MOMEHTOB MPU PAlMOHAIIBHOM PACHOJI0KEHUH IIKUBOB.
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mo=1000H-y M1=200H-M | _ 4061y 73=400H-m

EnEls
,i}u__ﬂ--g--ﬁ..-um
e B (3 e \2 - (i - T
< 3 vy, 2 vy, 1 vy,
Dmopa
Mx
400 H-m
800 H:m
1000 H- m

Puc. 32
N3 ycnoBusi IPOYHOCTH ONPEACTUTh TMaMEeTPhbl Baja JJIsl CIIOIIHOTO

BH

| i KOJIBIEBOTO CEYeHUil, NPUHAB ¢ =

= 0,5. CpaBuuTs nomyueHHEIC

| DE3YIIBTATHI IO TIOMYYEHHHIM INIOMIALIM NOTIePEYHEIX CeveHui. [1] =
| = 35 MIIa.

Peuwenue

| N

_ 1. ITonbaysce MeTomoM cedenuit, ompemensieM KpyTSAIIME MOMEHTLI
| #a yvacTkax pana (pac. 33 ).

Ceuenue 1 (puc. 33 a): My, = mg = 400 H-m.

Ceuenue 2 (puc. 33 6): Myo = ms + my = 800 H-m.

Ceuenue 3 (puc. 33 B): My3 = mz + mg 4+ my = 1000 H-m.

2. CTpouM 3mopy KpyTSILNX MOMEHTOB. SHAMEHMS KPYTAIIAX MO-
MEHTOB OTKJIANBIBAEM BHU3 OT OCH, T.K. MOMEHTLI OTPHIATENLHBIE.

MaxcumanbHoe 3HaueHMe KDY TAILErO MOMEHTA Ha BaJIy B 9TOM CJIy-
qae 1000 H-m (puc. 33 ).

3. Brifepem pannonanbHoe pacronoxenne konec ma Basry. Hau6o-
7Ie€ LeNIeCO00Pa3HO Takoe pasMerleHne KOJec, TP KOTOPOM HauGobIHe

[TONOKUTENBHEIE X OTPULATENbHEIE 3HAYEHNS KPYTAIINX MOMEHTOB Ha
viacTKax OymoyT mo  BOa3-

m =200H-m my=1000 H'm
MOXHOCTH  OOWHSKOBLIMI, -y my = 499{-1-M m; = 4@]\'1 ‘M
3 aTux coobpaxenuit pe- \/ / \ /
IYINUA IIKUB, TEPENaonTmit L ==

o 5
eMm Onumxe x LOEHTPY BaJja, o

viomeHT 1000 HM, momerga- {# 600 H-m

BENIOMEIe IIKWBL | 1 2 pas- i Sﬂwpa
MEIIIAEM CJIeBa OT BEIYIIEro é.lj *

¢ MomerToM 1000 H-m, mxuz 400H-m

3 OCTaeTcsa Ha TOM Ke Mec- Puc. 34
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Te. CTpouM 3MI0pY KPYTSIIUX MOMEHTOB MPU BHIOPAHHOM PACHOJIOKEHHUH IIKHBA
(puc.34).

MakcumalibHOE 3HaUEHUE KPYTSIIEro MOMEHTa Ha BaJly IIPHU BHIOpaHHOM
pacnoJiokeHuu koiiec Ha Bairy 600 H-m.

4. onpeserniieM TMaMeTphl Bajla IO CEUYEHUSAM MPU YCIIOBUH, YTO CEYEHUE —
KpYT.

VYcnoBue NpoyHOCTH MpU KpyUeHUH — T = M/ Wp<[t«].

MOMEHT CONPOTHUBIICHHS KPYUEHUIO

Wp ; —%-
[TK]
400 - 103
WPl = —'—'ggw—- =114- 103 MMS;
600 - 103
P = ——e— = 17,1 - 10% mnt’;
200 - 103
W, = 5 =57-10%m’.
OnpenemreM HHaMETpI:I BaJia 110 Ce9eHUSIM:
P 16 T
16-11.4
d; =10 — =
1 3,14 3 ,SMM,
16-17.1
ds = 10 ’ .
2 314 44,25 mu;
16-5.6
d = 10 : =
3 314~ Slmm

Oxkpyrisiem nonyueHnsie 3HaueHust: d;= 40 mm, dx =45 MM, dz= 35 mm.
5. Onpenengem quaMeTphl Bajla IO CEYCHUSIM IIPU YCIOBUH, UTO CEUCHUE —
KOJIBIIO.
MoOMEHTBI COPOTUBIICHUS OCTAIOTCSI TEMU KE.
ITo ycnoButo ¢ = dg/ d =0,5.
ITonsApHBIM MOMEHT CONPOTUBIICHUS KOJIbLIA
3
Wp = - (1 - c4)
16
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Dopmyina s OIpeNeNeHns HAPYKHOIO IUAMETPA BaJla KOJIbLEBOTO
cedeHmus OyneT crenmyrolen:

16W,,

d = 3 —P—.
(1 — cA)

Pacuer mMoxxHO mporecTu no gopmyie

1

I______ 3 ‘
d = i

HuaMeTpsl Bajia II0 CEYEHUSIM:

16-11,4
dj = 10\3'/ . = 39,6 Mm;

3,14(1 — 0,5%)
16171
f == 1 3 . =4 2 ‘
d 0\/3,14(1 059 5,2, MM;

16 - 5,6
=108 2 = 32mm.

HapyxHble nmuameTphl Bajla KONBIEBOIO CEUEHMS ITPAKTUYECKU He
H3MEHMIINCD. 7 '

Ins xonpueBoro ceuenns: dy = 40my; dy = 46 My dfy = 35 Mm.

6. Ina BoiBoma 06 9KOHOMHUM METAJLIa IIPU Mepexone Ha KOIbLEBOe
cedeHMe CpaBHUM IUIOmanu cedenuii (puc. 35 1).

[Ipu_ycnosun, uto cedenue

— Kpyr ;

nd?
A= —.
4
CrnnmonrHoe Kpyritoe ceyeHue:
3,14 - 402
Ay = ———4-&- = 1256 Mm?;
14 - 452
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_3,14-35?

Az = 962 mm?.
4
Ilpu ycnosmm, urTo ceweHue — KoumbLO, ¢ = dg fdi = 0,5
dIQ Tl‘d2 7rd’2
AI — ™ ¢ . BH _— . 2
i 2 2 (1-c).
Komblesoe ceuerne:
, 3,14 - 402 5 5
3 = --—-—4——(1 - 0,5%) = 942 mm*;
3,14 - 462
b = ——-4——~(1 —0,5%) = 1246 mm?;
3,14 - 352 |
g = ———-4—(1 ~0,5%) = 729 mm°.
CpaBHuTeNbHAS OLEHKA PE3yJIbTATOB:
A A A -
T eI =13
1 2 3

CnenoBaTentHo, npu nmepexone ¢ KPyroBOro Ha KOILLEBOE cevenne |
9KOHOMHS MeTaJjlla II0 Becy cocTaBuT 1,3 pasa. 'f

Tema 2.6. U3ru6

N3rubom Ha3bIBaeTCs TaKOW BHJI HATPY>KEHUS, TPU KOTOPOM B TIOTIEPEUHOM
CeYeHUHU Opyca BO3HUKAET BHYTPEHHUM CHIIOBOM (PaKTOP — U3THOAIOIINIT MOMEHT.

N3rub, npu KOTOPOM B MONEPEYHOM CEUEHUU Opyca BO3HUKAET TOJIHKO
M3ru0arOmuii MOMEHT, Ha3bIBACTCS YUCTHIM H3THOOM.

N3rub, mpu KOTOPOM B MONEPEUHOM CEYEHUH Opyca BO3HUKAET
U3rU0AIoMii MOMEHT M MOTIePEYHAsl CHJIa, HA3bIBAETCS MOMEPEUHBIM U3THOOM.

OcHogHble nonodICceHUs]

[Tpu urcToM U3rnde B MOMEPEYHOM CEUCHUU OAIKU BO3HUKAET TOJIBKO
M3ru0aromMii MOMEHT, TOCTOSTHHBINM 110 BEJTMYHHE.

[Tpu nonepeyHom u3rude B CEYCHUU BO3ZHUKAET U3THOAIOIINIT MOMEHT U
MOIepeYHas CUJIa.

N3rubaronuii MOMEHT B IPOU3BOJILHOM CEYEHUU OaJIKM YUCIICHHO PaBeH
anreOpanyecko CyMMe MOMEHTOB BHEIITHUX CHJI, MPUIIOKEHHBIX K OTCEUCHHOM
YaCTH, OTHOCUTEIBHO PACCMAaTPHUBAEMOT0 CEUCHMUSI.

[Tonepeunas cuiia B MpOM3BOJILHOM CEYEHUHU OaJIKKU YHMCICHHO pPaBHA
anreOpanyecKkor CyMMe POEKIIUM BCEX BHEITHUX CUJI, ICHUCTBYIOIMIMX Ha
OTCEYEHHOM YaCTH Ha COOTBETCTBYIOIIYIO OCb.

[Ipu nevicTBUM pacrpeeIeHHON Harpy3Ku BO3HUKAET MONEPEYHas Cuia,
JIMHEWHO 3aBUCSIIAS OT KOOPJUHATHI CEYEHUS.
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N3rubaromyii MOMEHT Ha Y4acTKe C paclpeIeICHHOM Harpy3Kou MeHsAeTCs
B 3aBUCUMOCTH OT KOOPJIMHATHI CEUEHHUS 10 MapadoIMueCKOMY 3aKOHY.

HpMHleZble 3HAKU NONepevYHblx Cul u u32u6ai0u;ux MOMEHMOB

BHGKU nonepeunbm CUA
N
F
/7N v N\
o

e

®
a)

©

6)

VF

Puc. 36

3naxu usaubarowur MoMeENMOB

Ecnu peficTByronme na yuacTke
BHEIIIHUE CHJIBI CTPEMSATCA U30THYTD
banky ebvinyk.aocmblo 6Mu3, TO U3THU-
GaronnIii MOMEHT CYMTAETCS MOJ0NHCU-
meavrvim (puc. 37 a), ecau naobopom
— ompuyameavubin (puc. 37 6).

[Tonepeunas cuma B ceue-
HUW CUUTAETCH NOAOHCUMEND-
HO1, €CIIA OHA CTPEMUTCS pa3-
BEPHYMb CEUEHUE MO YACOBOH
cmpeaxe (puc. 36 a), ecam
Npomus, — OMPUYAMEAbHOK
(puc. 366).

m@x

a)

o

< i

6)
Puc. 37

OcnosHble pacuemuvle Ghopmyvl npu uzeube

Pacnpedeaenue HOPMAIBHOIT U KACAMEALNHIT HANPANCEHUT NPU u3zube

|G T

A

Puc. BT

riue My

Myy
oy =
T oy !
1 5Q
Tmax = A )

— W3ruOaloIlMi MOMEHT B Ceye-

HUY; () -— nonepedHas Cuia B CEYEHMM; Y ~—— DPACCTOSHUE A(ﬁh”rpaﬂb-

HOTO ¢J104; Jp — OCEeBON MOMEHT MHEPUUM CedYeHUs (ouc. 3

W, = e

ymax

.
¥

H

Wy — oceBol MOMERT COTPOTUBIICHUS ceqemm A — nmomane ceyexns.

Ycaoeue npounocmu npu uzaube

max ‘AJH

v T Trr

W

roe [oy] — momyckaemoe HapsKeHue.

< [Un]:

[Ipu pemienun 3a1a4 UCNOJB30BATh COPTAMEHTHI HA JBYTABPHI U HIBEJIJIEPHI

(mpunoxenus 1,2)
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IIpasuna nocmpoenus s3niop

1. Jlnst ygacTka, rie OTCYTCTBYET pacupeeieHHas Harpy3Ka, IolepedHast
CHJIa IOCTOSTHHA, @ U3rMOAI0IUN MOMEHT MEHSETCS 10 JIMHEHHOMY 3aKOHY.

Jnst ydactka 0anku ¢ paBHOMEPHO paclpeeIEHHON Harpy3Kou rornepeyHas
CHJIa U3MEHSETCS 10 JINHEWHOMY 3aKOHY, a 3II0pa OrpaHUYeHa HAKJIOHHOU
npsiMoid. M3rubaromyii MOMEHT U3MEHSIETCS 0 KBAJIPAaTUYHOMY 3aKOHY, 3II0pa
orpaHuyeHa napabdosoin.

2. IIpu yucToM n3rude N3rudaroMii MOMEHT MOCTOSIHEH, TpaduK — mpsMas
JIMHUS, TApAIITIENbHAS POAOJIBHON OCH.

3. B Tom Mecrte, rae k 0anake NpuiloKeHa BHEIIHSASI COCPEJOTOUECHHAs CUIIa,
Ha 3III0PE MONEPEYHON CHIIbI BO3HUKAET CKa4OK HA BEJINYMHY NPUIIOKEHHOMN CHUIIBI,
a Ha 3III0pEe MOMEHTOB — U3JI0M.

4. Ha sntope MOMEHTOB, €CJIU K OaJIke MPUIIOKEeHA paclpeesieHHas
Harpyska, napadojaudeckasi ¥ MpsIMOJIMHENHAsI YaCTH SMIOPbl MOMEHTOB TaM, Ie
KOHYAETCsl WM HAYMHAETCS paclpe/iesieHHasl Harpy3Ka, COnpsratoTcs IiaBHo, 0e3
U3JI0Ma (€CJIM HEe MPUIIOKEHA COCPEIOTOUCHHAS CUJIa).

5. B ceuenun, rae Kk 0anke NpUiIokeH COCPEIOTOUEHHBIN MOMEHT, Ha 3MI0PE
U3rM0aroIMX MOMEHTOB BOSHUKAET CKAUOK Ha BEIMYMHY MOMEHTA 3TOU Maphl.
[TonepeuHas cuia Ipu 3TOM HE U3MEHSETCS.

6. B ceueHnu Ha KOHIE OaJKy NONepeyHasi Cujla paBHA MPUIIOKEHHOHN B
TOM CEYEHUU COCPETOTOUYEHHOM CHJIE UM PEAKIINH B 3aJIEJIKE.

7. Ha cBOOOJJHOM KOHIIE OAJIKM WJIM HIAPHUPHO ONEPTOM KOHIIE MOMEHT
PABEH HYJIIO, 33 UCKIIFOUEHHUEM CIIy4aeB, KOrJa B 3TOM CEYEHUU IPUIIOKEHA Mapa
CWJI (BHEIIIHUNA MOMEHT).

8. Ecin pacnipenienieHHas Harpy3Ka HalpasJieHa BHU3, TO JIIIOpa MOMEHTOB
ouepyueHa 1mapadosoil, 00paIeHHON BBIMYKIOCTHIO BBEPX.

9. Ecnu Ha y4yacTKe morepeyHasi Chiia MoJ0KUTEIbHA, TO H3THOAOIIHIMA
MOMEHT pacTteT. Eciin Ha ydacTke nonepeyHasi cujia OTpULaTeNIbHa, TO
U3ruOaroNMii MOMEHT YOBIBAET.

10. B ciryyae npuioxeHus: pacupenesIeHHOW Harpy3Ku IIpU EPEX0Ie
MOMEPEYHOI CUIIbI Uepe3 HOMb (HAKJIOHHAs JIMHUS NIepeceKaeT och adcuucce),
M3rMOAarOIMi MOMEHT dKcTpeManeH (Mu™™ win Mu™n),

IIpumep 5. [TocTpouTs 3MOPHI MONEPEUHBIX CUJT U U3TMOAIOIINX MOMEHTOB
JUIsL IBYXOTMOpHOU Oanku (puc.39).
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TIpu onpenesieHNK PEAKIMiA B ONOpe PABHOMEPHO PACIPENETICHHYHY
HATPY3KY MOXHO 3apatee 3aMEHHTh PABHONeHCTBYIONIEH COCPeNoToer:
roit cumoit: G = gl; ¢ = 4xH/m; G =4 -6 = 24xH (puc. 39 ).

Ipu nocmpoenuy NI0P NONEPEUHLIT CUA U UILUCAIOWUL MOMENTION
pacnpedesennas HA2PY3KA YUUMbIEAEMC TOCTMENEHNO.

Pacuer 6amky MOMKHO IIPOBECTH TI0 XaPaKTePHLIM TOUYKaM, TPH afmu
HeOBXOMMMO 3HATH NPABIIIA TIOCTPOEHNS SMOP, NEPEUICIeHHEIE BhILIE. |

|
A i

"N R,= 7.2xH g = 4xH/m R,=168kH
§ [
o W I B
4™ 5 Im T
G &
10 »
) - ;
Puc. 39
Onpenesisem peaknuu B oropax OaIku.
0 Rp= 37 Re =27 —168:H
Y ma=0;G-T—Rp-10=0; Rg = — o B= =
3 24-3
S mp=0;R4:10-G-3=0; RA“—G]01RA=T:752KH-

[lposepka: 3 Fy =0; R4~ G+ Rp=0;72-24+168=0.

IHocmpoenue sniop

Anamusmupyem cxemy Ganxm.

Pacemorpufs yuacrok 1 no ceuenns 1.

B omope A meiicteyer cocpemorouennas cuwna R4 = 7,2xH. Ha
yuacTke 1 monmepeusas cmiia ocTaeTcs mocrosHHOM: Q1 = R4 = 7,2xH

~

(puc. 40 ).
YIR4=172 xH o o= AxH/ M 4\R,,= 16,8 xH
A VN 5\ -
ot 2 e
4m " 6w J)
< 1 ya. 2 yu. )
" I e, £ onp €
: 35,3 KH-E_JW
.Mj'*-
S T\Jﬂﬂmj 16,8 KH
| 7 ) ]T]M Omopa
=20 M max Mx =My
Puc. 40

WarnBarormit MOMEHT B TOYKe A paseH Hy/IO, T.K. 37eCh HET MO-
MeHTa BHeHel napur cuir: My = 0.

MomenT B Touke C (rpammuna yuacrka, z = 4M) Mg = R4+ 4;
Me=72-4=288xkH M.

Omiopa ouepuuwBaeTcs upamoil JmHEMel, HakioHHON K ocm Oz

(puc. 40 ).
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PaccmorpuM yuactok 2 (puc. 40 ). 3nech meiicTByeT pachpemnesneH-
Hasg Harpyska WHTeHcuBHOCThIO ¢ = 4 kH /M. Ilpu nepemernenun BOoms
ocn Gankm HaIpaBO paclpeniefleHHas Harpys3ka CyMMUpPYyeTcs. Omopa
(Q2 — mpsMas JIMHNS, HakioHHas K ocu Oz. PacnpeneneHHas Harpys-
Ka HallpaBJleHa BHU3 (CM. OCHOBHI:Ie IpaBWIa TIOCTPOEHUs SIIIOP, II. 4),

3[IECh 3MIOPa U3rUGAIOIIEro MOMEHTA, ouepuyeHa napaboson, obparneHHoR
BBIIYKJIOCTBIO BBEPX.

Peaxuus B onope R4 1 pacnpeneiieHHas Harpy3ka HaIpaBjeHb B
pasHble cTOpoHEl. CleoBaTeNbHO, BO3MOXKHA TOYKA, B KOTOPOIL, IO IIpa-
Uy 2, (2 = 0, a msrubaromuit MOMEHT SKCTPeMaJIEeH.

Ilnst nocTpOeHNs 3IIOpPBl MOMEHTOB HEOGXOMMMO COCTABUTE YPaBHe-
HI€ TIOTIEPEYHOM CHJIBI Ha yYacTKe 2 U IPUPABHATH BEJIMYHUHY IIONEpey-
HOU CUJIBI Hym0. V3 ypaBHeHns MOXHO OnpenenuTs KOOPIUHATY TOYKH,
B KOTOPON M3rubaroImil MOMEHT 3KCTPEMAJIEH.

IIpoBomum HeoGXOMMMEIE pACYeTH], ONpeneaseM BelIMINHbI IIoepey-
HBIX CHJI ¥ U3rubaionimx MOMEHTOB B XaPAKTEPHBIX TOUKAX.

Paccmorpum yuactok 2, ceuenue 2 (puc. 40 1.
YpaBHenue nonepeusoit cunsl Qg = Ry — q(z2 — 4) = 0.

7 2
Orkyna: zg, = i +4; 29, = T + 4 = 5,8M, 29, — KoOpIOuHaTa
q

TOYKM, II€ M3rubaronmi MOMEHT dKCTpeMaieH, T. K. Qg = 0.
Y paBHEHNE MOMEHTa Ha ydJacTke 2:
(22 — 4)?
—
IIpn 29, = 5,8 Mg, = MD*,
MaxcumanbHOe 3HAYeHWe W3rmbaloero MOMEHTa HA y4YacTke 2

MPax = 79.58— 4-(-5-—82——@— = 35,3xH - m.

3HaYeHVs [TONEPEeYHOM CUIBl ¥ M3rrbAOILEero MOMEHTA B TOYKe B-
s = Rp =16,8xH; Mg = 0.

Ctpoum amopy nonepevnoit cuist. Ilepsriit yuacTok — mpsMas am-
Hud, napajuiensHas ocu Oz. B Touke C' smiopa cTaHOBUTCS HAKJIOHHOM.
Crpoum smopy nsrubatommx MoMeHTOB (puc. 40 8

Yuacmox 1 smiopa — npamas marus; My = 0; Mo = 28,8xH - M.

Yuacmox 2 smopa — napabola ¢ 9KCTPEMYMOM B TOUKe 2z = 5,83
M = 353xH-Mm; Mg =0.

M:L‘z == RA'ZZ —q
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IIpumep 6. [TlonoGpaTh pazmepsl ceueHus Oanku B BUjie 1ByTaBpa. M3BecTHa
cxema HarpykeHus oaiku (puc. 41), maTepuai — cTallb, TOIyCKaeMOe
HanpspKEHUE MaTepuaa npu usruoe [6,] = [o.] =160 MIIa.

Fy =45 kH n = 25xkH-m _
| A B .C DU
4 M 2 M /L 2 M ,/ )
80 KH /,\1\ .
Fi=20kH 4ﬂ I 55 kH
| | 5kH-m
0 1 TF Jnopa
" i i My
-3_05}:1- M |
20kH | |
0 } ) Sompa @
e
25):/4
Puc. 41
Pewenue

banka 3amemiena. Peakiuu onop MoHO He onpeaensaTb. Pacuérel yaoOHee
MPOBOIUTH MO XapaKTEPHBIM TOYKaM. DIMIOPY MOMEPEUHBIX CHJI TOCTPOUM B
KauecTBe TpeHUPOBKU. 1o ycinoBHIO 3TOM 3a/1a4u 3MIOPY MONEPEUHBIX CHJT
CTPOUTH HEOOSI3aTEIBHO, T.K. Pa3MEphl CEUEHUs MOAOUPAIOTCS U3 pacuéra
HOpPMAaJIbHBIX HaIPsHKEHUH.

OmnpenensieM BETUYUHBI TONEPEYHBIX CHII U U3rHOa0IUX MOMEHTOB B
XapaKTEepPHBIX TOUKAX.

QA: F, = 20 KH; My = 0;

Qe=F —-F,=20- 45=-25kH; Mg=F,;4=20-4=80 xH"wm;

Qs =Qc=Qp

B Touke C npuioxeH BHEIIHUH MOMEHT, IOATOMY pacd€T MPOBOAUM IS
JIeBOTrO ceueHus (6e3 MOMEHTa) U JiJisl PABOro0 — C MOMEHTOM.

M = F;-6 — F»:2 =20-6 —45-2 =30 kH'm

MEP2 = M™% + m = 30 + 25 = 55 xH-m.

Mp=F;-8 —F,4+m=20-8-454+25+5kH"Mm.

B cooTBeTCcTBYIOIIIEM MacITabe CTPOUM SITIOPHI TIOTIEPEYHBIX CHIT U
M3rHOArOIUX MOMEHTOB (puc.41).
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OnacHoe ceueHue — ceueHune 0aaKku, riie JeHCTBYeT MaKCUMAaIbHbIN
MomeHT. [lo ycioBuio npoyHocTH noAgdupaeM pa3Mepbl OaIKu B OTACHOM
CCUCHHH.

M M

Gmaxz MSG ; — B;
A
_80-10°-10°

=500-10 mm® = 500 cm®

X

[To Tabmume TOCT 8239-89 [2], [3]( nmpuoxkenue 1) Beioupaem ayTaBp No
30a, MmomeHT conpoTuBieHus Wy = 518 cM® | mnomans ceuenns A = 49,9 cm?.

JI71st cpaBHEHMS pacCunuTaeM pa3Mephl OaIKK KBAAPATHOTO CEUYSHUS TIPU TOM
K€ MOMEHTE COITPOTHUBJICHHS CCUCHHUS.

W, =bh%6; b =h; W,=b¥/6; b>3/6W, ;b= 14,4 cm. Tlnomans cevenus
Oanku A =b’>=14,5>=210,2 cm?.

Axeaopama _ 2102
Aosymaepa B 499 B
banka kBaspaTHOTO ceueHus Tsokenee B 4 pasa.
Pa3nen 3. /leTajim MammuH.

Jlist mepeayn Bpalaroiero MOMEeHTa, U3BMEHEHHS] CKOPOCTH BpalleHUs B
MEXaHU3MaxX U MalluHaX MPUMEHSIIOT MEXaHUYECKHE TTepeIavm.

MexaHudeckue epeadn KaacCupuIupyrTCs:

- TT0 B3aMMHOMY PacCIOJIOKCHHIO BEIYIIIETO W BEIOMOTO BaJlOB B
MIPOCTPAHCTBE — Mepeadil MEXK Ty MapaJlJICIbHBIMA BaJIAMU, MEXKTY
TIEPECEKAIOIIUMHUCS BaTaMH, MEXKTy CKPEIIMBAIONITUMUCS BaJlaMU;

- 110 IPUHITUITY OCYIIECTBIICHUS TTepeaadn IBIKEHUS — TIEpPeIaun TPCHHUEM,
nepeIayun 3alerieHueM;

- 110 C1IOCO0Yy KOHTAKTa MEX/IY BEIYIIUM U BEIOMBIM 3BEHBSIMU — IEpEIauu
C HETIOCPECTBEHHBIM KacaHWEM, TIepeIaun ¢ THOKOU CBSI3bIO.

Baxneiiien xapakTepuCTUKON JTI000H mepeiaun SBISETCS IEPEIaTOqHOe
OTHOIIIEHUE, KOTOPOE MOKA3BIBAET, BO CKOJIBLKO pa3 yrioBasi CKOPOCTh ® (KU
4acToTa BpalleHHUs ) OJHOTO BaJia Mepeaadn OOoJIbIle UM MEHBIIIE YTIIIOBON
CKOPOCTH (4aCcTOTHI BpaIllEHUS ) JPYTOro Bayia Mepeadn.

Jnst moOol nepenayu neperaToyHoe OTHOLIEHUE (YHUCIIO):

@,

g o

. n,
Uj2=12=—=
n, @,

y y D,
Jlns pemeHHOM U (PPUKIIMOHHOM TIepeaad: U= o rae D — quamerp
1

IIKWBA, C CHMBOJIOM | — BeyIlero, ¢ CAMBOJIOM 2 — BEIOMOTO.

. z
s 3y0uaToit mepeaaun: Uy, = =, A€ Z — YUCIIO 3yOheB 3y0UaToro
4
KoJieca, C CHMBOJIOM | — BEAyIIEro, ¢ CHMBOJIOM 2 — BEIOMOTO.

. Z,
J171s1 uepBAYHON nepefayn: U, ==, TJI€ Zx — YUCIIO 3yObEB UEPBSIYHOTO
z

u

KOJIeCa, Zy — YMUCJIO 3aX0J0B YCPBIKA.
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[lepenaToyHO€ YMCI0 MHOTOCTYIIEHYATON IIEPEAAYN ONPENEIIAETCS KaK
IIPOU3BEJCHUE NIEPEIATOYHBIX YHACEI OTAEIBHBIX CTYIICHEM.
Ha pucynke 42 npuseneH npuMep KNHEMAaTHYECKON CXEMBI
MHOTOCTYIIEHYATOM NEpeIauu, COCTOSAIEH UX TPEX CTyNEHEN 3yOUaThIX
LHUJIMHIPUYECKUX ITepeaay.

um
X

4
7 J
-1 K ] x‘--
‘ Zj <
Z{’[. i X
Puc. 42
KOHTPOJIbHBIE 3AI[AHI/I}I

I10 pa3acijiaM: COIIPOTHBIICHHUC MAaTCPHUAJIOB U ACTAJIM MAIIIMH

Pacuérno-rpajduueckasi padora 6. Tema 2.2.

3aoanue 6.1. ITocTpouThb 3MIOPHI MPOJOJIBHBIX CHII 1 HOPMaJIbHBIX
HaIpspKeHU no JuinHe Opyca. OnpeaenuTts nepeMenieHue cBOOOJHOTO KOHIIA
Opyca. JIByxcTyrneHuaTslil cTajibHOM Opyc HarpykeH cunamu Fi, F,, Fs Ilnomaau
MONEPEYHBIX ceueHnd A 1 Ao.
[punsrs E = 2-10° a/mm>,

JlaHHbIe BHIOpATh U3 TaOIUIIBI 6 U prc.43.

A 2

I A %
ET: 2t F; 28 ) F. _.F
T——é' —— e e e —e— - — — —-—1’-‘-3” ey -
: ; 2 i 7 [
e sie 2a sle @ s 4 gle ¥ sle d Sl u }j
a . )
Aa 5 , A,
F F : F, : 3,02 hL4
o — e e - — € S R B Aimaion: o
el sle @ a 2u ~ 1, a2 a a a J. ua
Fad Fd N
) 2)
Tl F, A, F A 2
L e 5 P, Fi
i BT e S - é._.’ — D — AE,; B e T W—— _——
+ J 1
i‘E a a 0 ol G o« a a a 2a
. Cd i) N ) N
2) e)
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Puc. 43

Tabmauia 6

[Tapa Bapuantsl
METP 1 2 3 4 5 6 7 8 9 10 11 12

Fi, kH 20 | 26 | 20 | 17 | 16 | 10 | 26 | 40 | 14 | 28 | 20 | 26

F,, kH 10 | 20 8 13 | 25 | 12 9 55 | 16 | 14 | 10 | 20

F;, kH 5 10 4 8 28 | 13 3 24 | 10 5 5 10

Aj,em? 18116 10,201,209 19|28 |21 |19 | 18] 1,6

Ag,eMm? 321 4 | 1,525 (128 | 1,726 4429|2432 | 4

a,M 02103040506 ]04,03|02(05]061]02] 03
Puc. 43a | 430 | 438 | 43r | 43n | 43¢ | 43a | 430 | 438 | 43r | 431 | 43¢
[Tapa BapuanTsl

METp 13 14 15 16 17 18 19 20 21 22 23 24

Fi, kH 20 | 17 [ 16 | 10 | 26 | 40 | 14 | 28 | 20 | 26 | 20 | 17

F,, xH 8 13 | 25 | 12 9 55 | 16 | 14 | 10 | 20 8 13

F;, xH 4 8 28 | 13 3 24 | 10 5 5 10 4 8

Aj,em? 1,020 ,12,09 1928 21|19 |18 |16 | 10| 2,0

Ag,cm? 1512528 | 1,7 26|44 29|24 |32| 4 1,5 | 2,5

a,M 040506 04]03/02]05(06]021]03)04]0,5

Puc. 43a | 430 | 438 | 43r | 430 | 43¢ | 43a | 430 | 438 | 43 | 431 | 43¢

3aoanue 6.2. banka AB, Ha KOTOPYIO JEHCTBYIOT YKa3aHHbIE HArPY3KH,
yaepxkuBaercs B paBHoBecud Tsroii BC. Onpenenuts pa3Mepsl NOMEPEUYHOTO
CEUEHUS TATU JJIs1 ciayvas: ceueHue — kpyr. [Ipunsats [c] = 160 MIIa.
CoOCTBEHHBIN BEC KOHCTPYKIIMHU HE YUYUTHIBATD.

JlanHbIe BRIOpaATh M3 TAOIUIIBI 7 U puc.44.
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Tabmauma 7

ITapa BapuanTsl

METp 1 2 3 4 5 6 7 8 9 10 |11 |12

F,xkH |10 [15 |20 |25 |30 |35 |40 |45 |50 |55 |10 |15

m,kH- | 100 [ 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 100 | 110

M

qxH/™m | 4 6 8 10 |12 |14 |16 |18 |20 |22 |4 6

Puc. 44. |44, |44, |44. |44, |44, |44, |44, [44. |44, |44, |44.
a 0 B r hi§ e a 0 B r i e

[Tapa BapuaHTsl

METP 13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24

F,xkH |20 [25 |30 |35 |40 |45 |50 |55 |10 |15 |20 |25

m,xH- | 120 | 130 | 140 | 150 | 160 | 170 | 180 {190 | 100 | 110 | 120 | 130

M

qxH/m |8 10 {12 |14 |16 |18 |20 (22 |4 6 8 10

Puc. 44. (44, |44, |44. |44, |44, |44, |44 |44, |44, |44. |44,
a 0 B r hi§ e a 0 B r hi§ e

PacuérHo-rpaguueckas padora 7. Tema 2.4.

BreraucnauTte rinaBHbIC OCHTPAJIBbHBIC MOMCHTLI HHCPLIUU CG‘-ICHPIIZ,

IIPEJICTaBICHHBIX Ha cxeMax (puc.44). JlanHble BBIOpaTh U3 TaOIUIBI 8 1 puc. 45.
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Puc.45
Tabmura 8
[Tapa BapuanTsl
METP 1 2 3 4 5 6 7 8 9 10 11 12
d;, MM 72 | 80 | 88 | 96 | 98 | 70 | 82 | 86 | 94 | 96 | 72 | 80
da, MM 12 | 14 | 16 | 18 | 10 | 12 | 14 | 16 | 18 | 12 | 12 | 14
h, Mmm 72 | 80 | 88 | 96 | 98 | 70 | 82 | 86 | 94 | 96 | 72 | 80
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b, MM 36 | 42 | 48 | 54 | 60 | 36 | 44 | 48 | 52 | 60 | 36 | 42
a, MM 48 | 52 | 56 | 60 | 58 | 46 | 52 | 54 | 58 | 60 | 48 | 52
hy, MM 16 18 | 20 | 22 | 24 | 16 | 18 | 20 | 22 | 24 | 16 | 18
by MM 32 | 36 | 40 | 44 | 48 | 30 | 34 | 40 | 44 | 48 | 32 | 36
hy, MM 6 8 10 6 8 6 8 10 6 8 6 8
Puc. 45a | 450 | 458 | 451 | 450 | 45¢ | 45a | 450 | 45B | 451 | 450 | 45¢
[Tapa BapuanTsl

METp 13 14 15 16 17 18 19 20 21 22 23 24
d;, Mm 88 [ 96 | 98 | 70 | 82 | 8 | 94 | 96 | 72 | 80 | 88 | 96
d;, MM 16 18 10 | 12 14 | 16 | 18 12 | 12 | 14 | 16 | 18
h, MM 88 | 96 | 98 | 70 | 82 | 86 | 94 | 96 | 72 | 80 | 88 | 96
b, MM 48 | 54 | 60 | 36 | 44 | 48 | 52 | 60 | 36 | 42 | 48 | 54
a, MM 56 | 60 | 58 | 46 | 52 | 54 | 58 | 60 | 48 | 52 | 56 | 60
hy, MM 20 | 22 | 24 | 16 | 18 | 20 | 22 | 24 | 16 | 18 | 20 | 22
b; MM 40 | 44 | 48 | 30 | 34 | 40 | 44 | 48 | 32 | 36 | 40 | 44
hy, MM 10 6 8 6 8 10 6 8 6 8 10 6

Puc.

45a | 456 | 458 | 451 | 450 | 45e | 45a | 4560 | 458 | 451 | 451 | 45e

Pacuérno-rpadmuyeckas padora 8. Tema 2.5.

Ilns cranpHOro Balla KPYIVIOro MONEPEYHOTO CEYEHNsS ONPENeNnTh
3HAQYEHU BHELIHNX MOMEHTOB, COOTBETCTBYIOIINX IEePEIaBAEMBIM MOLL-
HOCTSAM, ¥ YPaBHOBEIIIEHHLI MOMEHT.

ITocTponTs 3miopy KpyTAIMX MOMEHTOB IO IIMHE BAJIA.

PanuonanbHbIM PACIONOKEHNEM MIKUBOB Ha BTy JOOUTHCSA YMEHb-
IICHUS 3HAYEHNs MAKCUMAJIbHOTO KPYTAIIEr0 MOMEHTA Ha BAJIy.

ITocTpouTs Sm0py KPyTALIMX MOMEHTOB /IS 3TOrO CIIydas.

HameHeiime pacueTsl BECTH 714 Bajla C PAIMOHAIBHBIM PACIIONO-
’KEHIEM IIKNBOB.

OnpenennTh muaMeTpHl Bajla MO CEYEHMAM U3 PACUETOB HA IPOU-
HOCTb M XeCTKOCTb. [lomyyueHHbI GONMbINi pe3yabTaT OKPYIVINTD IO
OMmmKaiIIero YeTHOrO MM OKAHYMBAIOIIErocs Ha b 4ucia.

Ilpu pacyere mCnoNB30BaThL CIEAyIOLIE NAHHBIC: BAJ BPALIAETCS
C YIVIOBOW CKOPOCTBIO 25 paj/c; MaTepuasi Baja — CTajb, JONYCKa-
emoe Hampsukenne kpydenns 30 MIla, mMomyns ympyrocTu mpu cmsure
8 - 10* MIla; momyckaeMblil yroi 3aKpyquBanus [po] = 0,02 pan/m.

[IpoBecTn pacuer my1s Bajia KOJMBIEBOTO ceveHus, IpuHAB ¢ = 0, 9.
CrenaTs BEIBOIEI O 11e71eC006PA3HOCTH BBITONHEHN BaJla KPYIJIOr0 Wik
KOJIbLIEBOIO CEYEHUs, CPABRMB INIOMIAIN ONEPEUHEIX CEUEHHUI.

JlanHbBIe BEIOpATh U3 TAOIUIBI 9 U puc.46.
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A A A
W‘/ 0‘4 b‘/ c ;'M e 8 b cz .
/777777 1777777 1777777 1777777
AZ M27' Mlﬂ ¥ M, K Ms My M, Mo
a) 6)
A A
A 7 A A A
My My Ky M M3 M My & Mo
8) 2
W‘/ a ﬂbz cz » - f'al4 b ﬂc ZW
AZ‘ /Mo i’/lz I\Z/Il ¥ M, 7/]0 ‘ZMz ZM1
0) e
Puc. 46
Tabnuna 9
[Tapa BapuanTsl
METP 1 2 3 4 5 6 7 8 9 10 (11 |12
a=b=cm|1,1 (1,2 |13 |14 (1,5 |1,6 |7 |1,8 |1,9 [2,0 [1,1 |1,2
P,xBt |2,1 (22 |23 |24 (25 |2,6 |27 (2,8 {29 |3,0 [2,1 |22
P,,xkBr |2,6 (2,7 |28 |29 (3,0 |3,1 |32 (3,3 |34 |35 [2,6 |2,7
P;,xBr |3,1 (3,2 |33 |34 (35 |3,6 |3,7 |38 |39 |40 |[3,1 |32
Puc. 46a | 460 | 46B | 46r | 461 | 46e | 46a | 460 | 46B | 46r | 461 | 46¢
[Tapa BapuanTsl
METP 13 |14 |15 |16 |17 |18 (19 |20 |21 |22 |23 |24
a=b=cm |13 |14 |15 |16 |7 |1,8 |19 |20 |1,1 |1,2 [1,3 |14
P,xBt |23 (24 |25 |26 (2,7 |28 |29 (3,0 [2,1 |22 |23 |24
P,,xBr |2,8 {29 |3,0 (3,1 |32 |33 |34 |35 |26 (2,7 |28 |29
P;,xBr (3,3 |34 |35 3,6 3,7 3,8 {39 |40 [3,1 [3,2 |33 |34
Puc. 46a | 460 | 46B | 46r | 46m | 6e |46a | 460 |46B | 46r | 460 | 46¢

PacuérHo-rpaduueckas padora 9. Tema 2.6.
3aoanue 9.1.]1n5 AByXONOPHOUN OAJIKH, HATPYKEHHOM COCPEAOTOUCHHBIMU

CWJIAMHU U TIAPOU CUJI C MOMEHTOM M, OCTPOUTH BIIOPHI MONEPEYHBIX CUI U
U3rn0aroImx MOMEHTOB. HaliTh MakCHUMaJIbHBIA N3TrH0ArOIN MOMEHT U U3

YCJIOBUS MPOYHOCTH MOI00paTh MOTIEPEYHOE CEUCHHE OAJIKU B BUJIE CTAaHAAPTHOTO
npoduis (cM.1a6110) U MPSAMOYTOJIBHUKA C COOTHOIIIEHHEM CTOPOH h=2b.
Marepuan — ctans, nonyckaemoe Hanpsbkenne 160MIla. Paccunrats mioianu
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IOMCPECUHBIX CEYCHHUM U CJEIaTh BBIBOJ O HCHCCOO6p33HOCTI/I IMPUMCHCHUSA

CCUCHMA.

Jlannble BeIOpaTh U3 Tabmunbl 10 u puc. 47.
[Mpoduns 1 — nByTaBp, npoduss 2 - mBewUIep

F) F ™ > F F,
v A 4 b s 4
m@ﬂ 2a 2a_ - a ”ﬁ”’ ’”‘@”a 2 2a >4 ”ﬁm
N < M R
a) 6)
IT) Fll F Fi P (ﬁ?
’"M(_)L a >I< 2a 2a ’é’” ”’t’a 2a 2a aﬁ:”
_>
6) 2)
2 r_") F <£1| F, b
”"@’ 2a 2a 2 a a’ém Mﬂ 5 2a 2a ”ﬁ”"
) e
Puc. 47
Tabmuma 10
[Tapa BapuaHTsl
METP 1 2 3 4 5 6 7 8 9 10 [ 11 |12
F,, xH 10 |12 |14 |16 18 120 (22 |24 |26 |28 |10 |12
F,, kH 44 148 |78 |84 |12 12,817 18 22,824 (44 |48
mikHwM |8 7 6 5 4 8 7 6 5 4 8 7
a,M 02102103 1(03 (04 |04 |05 |05 (0,6 |06 02 [0,2
ITpoduss | 1 2 1 2 1 2 1 2 1 2 1 2
Puc. 47a | 4706 | 478 |47t 470 |47e |47a (470 (478 |47 |47 | 47¢
[Tapa BapuaHTsl
METP 13 (14 |15 |16 17 |18 19 |20 |21 22 |23 |24
Fi, kH 14 |16 |18 [20 |22 |24 |26 |28 |10 12 |14 |16
F,, kH 78 184 |12 [128 |17 |18 [228|24 (44 |48 |78 |84
mikHM |6 5 4 8 7 6 5 4 8 7 6 5
a,M 03103104 {04 (05105 |06 (06 (0,2 [0,2 03 (0,3
ITpoduss | 1 2 1 2 1 2 1 2 1 2 1 2
Puc. 47a | 470 | 478 |47Tr |47 |47¢ |47a | 4706 (478 |47r (470 | 47¢e

3aoanue9.2. JIns n300paxxE€HHBIX 00K TOCTPOUTH IMIOPHI MOTIEPEUHBIX
CHJI M M3rr0arommx MOMeHTOB. HaliT MakCcUMaJIbHBINA U3TrMOArOIINIA MOMEHT U U3
YCJIOBUSI POYHOCTHU TTO00PATH MOTMIEPEUHOE CeYeHUE OANTKK B BUE CTAHIAPTHOTO
npoduiisg (cM.Tabnl 1) U NpsAMOYroJIbHUKA C COOTHOIIEHHEM CTOPOH h=2b.
Marepuan — cranp, gfonyckaeMmoe Hanpsbkenue 160MIIa. Paccuurats mmomaau
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IOMCPECUHBIX CEYCHHUM U CJEIaTh BBIBOJ O HCHCCOO6p33HOCTI/I IMPUMCHCHUSA

CCUCHMHA.

JlanHble BBIOpaTh U3 Tabmauibl 11 u puc. 48.
[Tpoduns 1 — nByTaBp, mpoduis 2 - mBEIEP

4 7 m. O F 4 m
: , N2
, 2a 2a a 2a a a.l
x W pad i i g
a) 6)
F 4 5 COF ¥ .l
13 EEER IREAK! :
1 4 2a 2a < 2a 2a a_sr
< —
8) 2)
PR P ¢ i
] ERER] ATAREAN,
ki <__l< Za >'< 2a
Al 1
Puc. 48
Tabmuma 11
[Tapa Bapuanter
metp | 1 2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12
F,xH |60 |65 |70 |75 |80 |85 |90 |95 |[100 | 105 |60 |65
gkH/™m |4 |5 |6 |7 |8 |9 |10 |11 [12 |13 |4 |5
mxkHwM |15 |17 |19 [20 |21 |23 |24 |25 |26 |28 |15 |17
a,Mm 05 (06 |08 |09 |1 1 1,1 109 (0,6 |08 [0,5 |0,6
Puc. 48a | 480 | 488 | 48r | 481 |48¢c |48a | 4806 |48 | 48r |48nm | 48¢e
Mpoduns | 1 |2 |1 |2 |1 [2 |1 |2 [1 |2 |1 |2
[Tapa BapuaHTsl
merp |13 |14 |15 |16 |17 [18 [19 |20 |21 |22 |23 |24
F,xkH |70 |75 |80 |85 |90 |95 |100 |105 |60 |65 |70 |75
gxH/™m | 6 7 8 9 10 |11 |12 |13 |4 5 6 7
mxHwM |19 |20 |21 (23 |24 |25 |26 |28 |15 |17 |19 |20
a,M 0,8 109 |1 1 1,1 {09 (0,6 [08 |05 |06 [0,8 |09
b, M 1,8 1,9 |2 |1 |23 21 |25 (23 |15 |16 |1,8 |19
c, M 1,9 |2 |21 |1,8 |27 |25 |26 |24 [15 |1,7 |19 |2
Puc. 48a | 480 | 488 | 48r | 481 |48¢ |48a | 4806 |48 | 48r |48m | 48¢e
Opodmms [ 1 |2 [1 |2 1 |2 |1 [2 [1 [2 |1 |2
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KontpoabHoe 3aganue no pasaeny 3 «/leraau mamun», temsl 3.1-3.4.
3aoanue 10.11ocTpoUTh KUHEMATUYECKYIO CXEMY MHOTOCTYIIEHYATOMN

nepeaayr B BHIOpaHHOM MaciuTade. OnpeenuTh nepeaTouHble Yucia Kax10i
CTYIICHH U Bcel mepenaun. J[anubie BoIOpaTh U3 Tabmmimb! 12.

Tabmuma 12
Crynenu OCHOBHBIE TApaMETPbI
BapuaHTsl
1 2 3 4 5 6 7 8
1 crynenb — | z1=15 71=30 71=20 71=30 71=16 71=32 | 21=18 71=54
nAIuHAP.3y0 | z2=30 7o=15 7>=30 72=20 70=32 70=16 | z,=54 7>=18
4. riepeaya
2 CTyIEHb- Z3=15 73=45 73=15 73=30 73=15 73=30 | z3-16 73-48
KOHHY. 3y04. | z4=45 74=15 74=30 74=15 74=45 74=15 | 24=48 74=16
nepenavya
3 CTYIICHb D5: D5: D5: D5= D5= D5= D5: D5: 40MMm
peMeHHas 20mMm 40MMm 20Mm 60Mm 20mMm 60mm | 20MM De=20Mm
nepeaaya Ds=40 Ds=20 Ds=60 Ds=20 Ds=60 D=2 | De=40
MM MM MM MM MM OMM | MM
Crynenu OCHOBHBbIE TapaMeTPbI
BapuanTsl
9 10 11 12 13 14 15 16
I crynenb — | z1=15 71=30 71=20 71=30 71=16 71=32 | 21=18 721=54
KOHWY.3y0u. | z2=30 7>=15 7>=30 7>=20 7,=32 722=16 | z,=54 72>=18
nepeaya
2 CcTyIIEHb Ds= Ds= Ds= Ds= Ds= Ds= Ds= Ds=40mm
peMeHHas 20Mm 40mm 20Mm 60MM 20Mm 60mMM | 20MM Ds=20MMm
nepeaaya Ds=40 D6=20 D6=60 De=20 Ds=60 D6=20 | Ds=40
MM MM MM MM MM MM MM
3 crynenb — | z1=15 71=30 71=20 71=30 71=16 71=32 | z1=18 721=54
nAnuHAp.3yo | z2=30 7>=15 7>=30 7>=20 7>=32 75=16 | 7,=54 7,=18
4. eperada
Crynenu OCHOBHBIE TApaMETPbI
BapuaHTbl
17 18 19 20 21 22 23 24
1 crymenb — | s1,=50 Ax=50 A=80 1=60 1=50 14=50 | 1=80 1=60
4yepB. Aq=2 Aq=1 Aq=2 Aq=2 Aq=2 sq=1 =2 =2
neperadya
2 CTyIIEHb- Z3=15 73=45 73=15 z3=30 73=15 73=30 | z3=16 73=48
KOHMY. 3y04. | z4=45 z4=15 24=30 z4=15 z4=45 z4=15 | z4=48 24=16
nepeavya
3 cTyneHb Ds= Ds= Ds= Ds= Ds= Ds= Ds= Ds=40mMm
peMeHHas 20mMm 40MMm 20mm 60Mm 20Mm 60mm | 20MM Ds=20MM
nepeaaya Ds=40 D6=20 Ds=60 De=20 Ds=60 D6s=20 | Ds=40
MM MM MM MM MM MM MM
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Pexomenayemas ureparypa

1. Bepeuna JI.W., KpacnoB M.M., Texuuueckasa mexaHuka — M.:
N3 parenbckuil neHTp «Akagemuss»,2013.

1. Opaenu A.A., Opaenu H.A., Teopetnyeckas MexaHuKa.
Conporusienne Marepuanos.- P-H-/1; ®ennkc, 2010. 320 c.

2. CetkoB B.U., CoopHUK 33724 IO TEXHUYECKON MeXaHUKe — M.
N3natensckuil eHTp «Akagemusi»,2004.

3. Onodunckas B.I1., Texunueckas mexanuka: Kypc nexiuii ¢

BApUAHTAMU MIPAKTUYECKUX U T€CTOBBIX 3a1annii — M.: DOPYM: UHOPA-M,
2012.

4. Onodunckas B.I1., detanu mammn: Kypc nexuuii ¢ TeCTOBBIMU
3aganusiMu — M.: ®OPYM: UHOPA-M, 2005.

TekcTbl KOHTPOJIBHBIX BONMPOCOB /ISl JK3aMeHa (3a4dera)

buner 1
1. banounsle cuctemsl. OnpenieieHne peakuuii Oop U MOMEHTOB 3aILIEMIICHHUS.
Buapl Harpy30k, pa3HOBUHOCTH OMOP OAJOUYHBIX CUCTEM.
2. 3ybuarsie nepenaun. OcoOEHHOCTU KOCO3YObIX U IIIEBPOHHBIX KOJIEC.
XapakTepucTKa KOHUYECKUX Mepeay.
3. ITocTpouTk 3MIOPHI MPOAOIBHBIX CHJI M HOPMAJIbHBIX HAIIPSKEHUM.
buner 2
1. 3amaun TeopeTnueckor MexaHuku. lloHaTue o cuie u cucreme cuia. AKCUOMBI
CTaTUKH.
2. M3rub. Knaccuduxarus BunoB n3ruda. BHyTpeHHe ciiioBbie PaKkToOphl IPH
u3ruoe.
3. ITocTpouTh KHNHEMATHYECKYIO CXEMY MHOTOCTYIIEHYATON Mepelayun.
buner 3.
1. IlpocTpaHcTBeHHAas cuctemMa cuil. MOMEHT CUJIbl OTHOCUTEIBHO OCH.
[Ipon3BoJIbHAS M CXOOAIIASCSA CUCTEMA CUII. Y PABHEHHUE PABHOBECHS.
2. N3ru6. OcHOBHBIE MpaBUIIa MOCTPOEHUS SMIOP MONEPEYHBIX CUJI M U3THOAIOIINX
MOMEHTOB. [IpuinoxkeHsl pacnpeneaeHHbIe Harpy3KHu.
3. Onpenenutsb o0IIee IEpeJaTOUHOE YUCTIO MEPeIayu.
buner 4
1. IIpocreiimme nBM>KeHUs TBEpAOro Tena. [locTynaTenpsHOe U BpalaTesbHOe
NBIOKeHUE. YacTHBIE CIydan BpalaTeIbHOTO JBUXKCHHUS.
2. lMogmmmanky kauenus. Knaccudukanuys noammmHauKoB kKaueHus. JloctTonHcTBa
U HejocTaTku. Busl pa3pyiieHuii 1 KpuTepuu paboTOCIIOCOOHOCTH.
3. Onpeaenuthb pa3Mepsbl MOMEPEYHOT0 CeUeHUs Opyca.
buner 5
1. OCHOBHBIE TOHATUSA U AKCUOMBI JUHAMUKHU.
2. lMogmmmanky ckonkkeHus. Kinaccuukarus moIIMITHAKOB CKOJIBKEHUS.
JlocronHcTBa 1 HepocTaTku. Marepuansl. Buasl pa3pylieHud U KpUTEPUU
paboTOCTIOCOOHOCTH.
3. IIpoBepUTh NPOYHOCTH CBAPHOTO COETUHEHUSI.
burner 6
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1. OcHOBHBIE MOHATUS KUHEMaTUKU. KunemaTuka ToUky (OCHOBHbBIE
KMHEMaTUYEeCKUE TTapaMeTphl).

2. 3ybuatsie nepeaun. Kiaccudukanus 3y0uyaTsix nepenay. ['eometpust u
KHMHEMaTHKa 3y04aToro HAJIMHAPUYECKOTO KoJieca.

3. OnpeaennuTh BEIMYUHBI OCEBOIO MOMEHTA UHEPLIHH.

buner 7

1. MexaHnuecKkre UCTIBITAHUS HA PACTSKEHUE U C)kaThEe. MeXaHnvyeckue
XapaKTEPUCTUKH MPOYHOCTH U INIACTUHYHOCTU MaTepuana. Buasl nuarpamm
pacTspkeHus. PacdeTsl Ha TPOYHOCTH MPU PACTSKEHUU U CKATHUU.

2. O6uue cBeneHus o nepenavax. Knaccuduxanus nepenad. Kunemaruueckue u
CUJIOBBIE COOTHOIIEHUS B IEPEAATOYHBIX MEXaHU3MAX.

3. N300pa3uth cucteMy Cuil, JEHCTBYIOIIUX Ha IIAPHUP.

buner 8.

1. PaGota u monHoCTh. PaboTa moCcTOSTHHOM CHUIIBI Ha PSIMOJIMHEHHOM U
KPUBOJMHEHHOM IyTH. PaboTa CUITBI TSKECTH.

2. ®puknuoHHKIE niepenayn. TpedoBanus Kk MaTepuanam. JloctonHcTsa u
HEJIOCTAaTKHU. PacyeT Ha MPOYHOCTD.

3. BoiOpaTh palnoHaIbHOE PacioioKEHHE KoJiec Ha Bay. [IocTpouTk smtopsl
KPYTAILIUX MOMEHTOB.

buner 9.

1. OCHOBHBIE TIOJIOKEHHUSI COTPOTUBIICHHS] MAaTEpUAIOB. MexaHn4eCKre CBOMCTBA
MarepruasioB. Buasl pacueToB. OCHOBHBIE TUITOTE3BI U JOIYIICHMUS.
Knaccuduxanus Harpy3ok. @opmbl 371€eMEHTOB KOHCTPYKIIHH.

2. 3yOuatsie nepenaun. TpeboBanus Kk MaTepuaiam. [I[puduHbI BEIXO1a U3 CTPOS U
KpUTEpUH paboToCcrocoOHOCTH. PacyeT Ha MPOYHOCTS.

3. Onpenenuth peakuud HUTH U TJaJKOW OMOPBI.

buner 10.

1. U3rub. lepopmariuu ripu unctoM uzruoe. opmynsl 175 pacuera HOpMaIbHBIX
HaIpsHKeHU npu u3rude. PanmonanbHble ceueHus npu u3rude. Pacuersl Ha
MPOYHOCTH MPHU U3ruode.

2. Bapuaropsl. OCHOBHBIE XapaKTEpUCTUKH, BUJIbI, ©300paXKEHUs Ha
KMHEMAaTUYECKUX CXEMax.

3. Onpenenuth BEIUYUHY PABHOJACUCTBYIOMIEH NIOCKON CUCTEMBI CXOASIIUXCA
CHJI aHAJTMTUYECKUM CITIOCOOOM.

buner 11.

1. Ilinockas cucrema cxoasmuxcsa cuil. OnpeaeneHue paBHOJCHCTBYOIIEH
T€OMETPUYECKUM U aHATTUTHIECKUM CITOCOOOM.

2. MydTte1. Knaccudukamnus mypt. OCHOBHBIC XapaKTEPUCTUKH.

3. [TogoGpath pa3mepsl cedeHus OaKu B BUE IBYTaBpa.

buner 12.

1. Kpyuenue. Buyrpennue cuioBbie hakTopsl npu Kpydenud. [ledopmarum npu
Kpy4deHUU. [ MIOTe3bl IPU KPYUYEHUU. DMIOPHI KPYTSIIUX MOMEHTOB.

2. ®puknronHbie epegayr. OCHOBHbBIE XapaKTePUCTUKH, BUJIbI, M300pakeHUE Ha
KMHeMaTuueckux cxemax. CKoJib)KeHHE U OYKCOBaHUE B (PPUKIIMOHHBIX
nepegayax.
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3. PaccunTaTh CyMMy MOMEHTOB CHJI OTHOCUTEIIHO TOYKHU.

buner 13.

1. ITonsiTue o Tpenuu. Buapl TpeHus.

2. BHelrnue cuiibl 1 BHyTPEHHUE CUIIOBBIE ()aKTOpbl. MeTo1 CeUeHUH.
Hanpsoxenust.

3. Onpenenutsh nuana3oH I perynupoBaHus BapuaTopa.

buner 14.

1. Pactsxenune u cxxarue. [loctpoenne s3mopel npoaosnbHbIX cuil. Hanpsxkenne
IIPU PACTSKEHUH U CIKATHUM.

2. Banbl u ocu. Marepuainsl. Kputepun paborocnoco6noctu. Pacuer Basnos.

3. OnpenenuTs peakiuy 3a1EIKH.

buner 15

1. IImockast cucreMa MpoOU3BOJIBHO PacIoIoKEHHbIX cwil. Teopema IlyaHco.
IIpuBeneHue K TOYKE INIOCKOW CUCTEMBI IIPOU3BOJIBHO PACIIOIOKEHHBIX CHUIL.
VYcoBre paBHOBECHS IIPOU3BOJIBHOM TUIOCKOM CUCTEMBI CHUIL.

2. CoennHenus. PazbeMHBIE U HEpA3bEMHBIE COCTMHEHMS, BU/IBI, XapPAKTEPUCTUKH.
OCHOBHBIE KpENEKHbIE Pe3b00BbIE cOeAMHEHUS. [[pUUrHbI BBIXOABI U3 CTPOA,
KpUTEPUH pabOTOCIIOCOOHOCTH.

3. [TocTpouTs 3MI0pY KPYTAIIUX MOMEHTOB Ha Baly.

buner 16

1. Kunemaruka Touku. Kunemarnueckue napaMmeTpbsl pABHOMEPHOTO U
PABHOIIEPEMEHHOTO JBUKCHHUS.

2. Pemennsle nepeaaun. Cwiibl HaTsDKEHUS B peMHe. Hanpsbxkenns. Pacuer pemus
10 TATOBOM CIOCOOHOCTH. JIOCTOMHCTBA U HEOCTATKHU.

3. BeuMCIUTH IIaBHBIA LIEHTPAJIbHBIA MOMEHT UHEPIIUU CEUEHUS.

buner 17

1. PabGoTta 1 MOIIHOCTh. MOIIHOCTh MpU MOCTYNATEILHOM U BpalllaTeIbHOM
newkennu. KoaduimeHT nojae3Horo AeicTBusl.

2. Yepssiunble nepenayn. OCHOBHBIE XapakTepuCcTHKU. 300pakeHne Ha
KMHEMaTHUYeCKUX cxeMax. Bujpl pa3zpyiieHuii 3y0ObeB uepBIyHOro koseca. Pacuer
Ha MMPOYHOCTh U TEIJIOBOM pacyer.

3 Onpenenuts BEIUYMHY NOMEPEUHON CUITBI M U3THOAIOIIEr0 MOMEHTA B CEUEHUHU.
buner 18

1. Pactsxkenue u cxatue. Jlepopmanuu npu pacTs>KeHUU U cxaTuu. 3akoH ['yka.
Pacyer nepemenieHni NONEPEYHbIX CEYEHUN IIPU PACTSIKEHUU U COKATHUM.

2. Pemennsie nepenaun. Knaccudukanus, n3odpaxkeHne Ha KHHEMaTHYECKUX
cxemax. ['eoMeTprueckue 1 KWHEMaTHYECKUE 3aBUCHMOCTH PEMEHHBIX ITepeaay.
3. OnpenenuTth BEIUUYUHY PEAKIUU B orope A.

buner 19

1. M3ru6. OcHOBHBIE IIpaBUiia TOCTPOEHUS S0P MOMEPEUHBIX CUJI U U3TUOAIOIINX
MOMEHTOB. [IpHrit0KeHbI COCpeI0TOUEHHBIE HATPY3KHU.

2. Pegykropsl. OCHOBHBIE XapaKTepUCTUKHA. KnuHeMaTnueckne cxeMbl, OCHOBHBIE
apaMeTphl.

3. Onpenenurts yriaioBO€ YCKOPEHHUE Tea.

buner 20
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1. ITapa cuii. MomeHT napbl cuil. MOMEHT CHIIBI OTHOCUTEBHO TOYKHU.

2. 'eomeTpryecknue XapakTEPUCTUKH INIOCKUX ceueHui. CTaTuYeCcKui,
LEHTPOOEKHBIN, OCEBBIE U MOJISIPHBIM MOMEHTBI MHEPLIUU CEUeHUN. MOMEHTBI
WHEPLHHN POCTEUIINX CEYECHUN.

3. ITocTponTh KHNHEMATHYECKYIO CXEMY MHOT'OCTYIIEHYATOW IEPEIayn.

buner 21

1. JIBmxeHue MmatepruasibHOM Toukd. Cuina nHepuud. [I[puHImn KHHETOCTaTUKA
(mpunnmn [lanam6epa).

2. KacarenpHble HanpspkeHus npu usrude. [lonepeunsiit u3ru6. Buyrpennue
cwioBble (pakTopsl. Hanpskenus.

3. IloCcTpOUTh KNHEMATHYECKYI0 CXEMY MHOI'OCTYIIEHYaTOU ITEPEAAYH.

buner 22

1. Hentp TsxecTH. Cuina TsxecTr. Todka MPUIIOKEHNS CHIIBI TSYKECTH.

2. Pacuertsl Ha cpe3 1 cMsTHe. OCHOBHBIE IPEANIOCBUIKH Pacy€TOB U pacUETHBIE
bopMyIbL.

3. ITocTpOUTh KNHEMATUYECKYIO CXEMY MHOTOCTYIIEHYATON IIEpEIAYN.

buiner 23.

1. Kpyuenne. Hanpsokenus npu kpydyeHnn. Buapl pacdeToB Ha MPOYHOCTH U
KECTKOCTB.

2. O6ume cBenenus o nepenavax. Knaccupukanus nepenay. Kunemarnueckue u
CUJIOBBIE COOTHOLIEHUS B IIEPEAATOYHBIX MEXaHU3MaX.

3. OnpenenuTs CUILy TPEHUS, BO3HUKAIOLLYIO ITPY JBHKEHUH TENA MO HAKJIOHHON
IIJIOCKOCTH.
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[TPMJIOKEHHME A

Crans npokatHas — Oanku asyraspossie (I'OCT 8239—72)

.y Ob6o3HaYeHUS:

— @vicoma banku;

— LUMpUHA TIOJIKH;

— TOJILIMHA CTEHKHU;

— CpeaHssl TOJLIMHA TOJIKY;

— paauyc BHYTPEHHErO 3aKpYITICHMUS;
paauyc 3aKpyrjeHUsl TIOJKU;

— MOMEHT MHEPLUHM;

— MOMEHT COIPOTHBICHHS;

— CTaTMYECKUH MOMEHT TOJIyCeyeHus;
— paauyc WHEpUUH.

|><
=

o

|

(S
N.ME\\ U I S

I

Pasmepsl, MM ITno- - CripaBoYHbIE BEJIMYMHBI UTS OCeit
H Macca 1 waub
. OMED. | * - ceye- X—=X P=¥
MM x| B ’ d ¥ 4 ’ o) Jy, M2 3| iy oM | Sy, eM3 | Jp, om? 3| iy M
cM X3 Wy, cm X X Vs l'Vy, cM s

10 9,46 | 100 | 55 [ 45| 72|70 25| 12,0 198 39,7 4,06 23,0 17,9 6,49 1,22
12 11,5 | 120 64 | 48 | 7,3 | 7,5 | 3,0 | 14,7 350 58,4 4,88 33,7 279 8,72 1,38
14 13,7 | 140 | 73 | 49 | 7,5 | 8,0 | 3,0 | 17,4 572 81,7 5,73 46,8 41,9 11,5 1,55
16 159 | 160 | 81 | 50 | 7,8 | 85| 3,5 | 20,2 873 109,0 | 6,57 62,3 58,6 14,5 1,70
18 184 180 90 | 5,1 | 8,1 | 9,0 | 3,5 | 23,4 1290 | 143,0 | 7,42 81,4 82,6 18,4 1,88
18a 199 [ 180} 100] 5.1 |83 19035 ] 254 1430 | 159.0 | 7.51 89.8 1140 | 22,8 2,12

20 21,0 {200 100 | 5,2 | 8,4 | 9,5 | 40 | 268 1840 | 184,0 | 8,28 | 104,0 | 1150 | 23,1 2,07
20a 22,7 (200 | 110 | 5,2 | 8,6 | 9,5 | 4,0 | 28,9 2030 203 8,37 114 155 28,2 2,32
22 24,0 |220( 110 | 54 | 8,7 | 10,0 | 4,0 | 30,6 2550 232 9:13 131 157 28,6 227
22a 25,8 1220120 | 54 | 89 | 10,0 | 4,0 | 32,8 2790 254 9,22 143 106 34,3 2,50
24 27,3 | 240 | 115 | 5,6 | 9,5 | 10,5| 4,0 | 34,8 3460 289 9,97 163 198 34,5 2,37
24a 29,4 240 (125 | 5,6 | 9,8 | 20,5 4,0 | 37,5 3800 317 10,10 178 260 41,6 2,63
27 31,5 270 | 125 | 6,0 | 9,8 | 11,0 | 4,5 | 40,2 5010 371 11,20 210 260 41,5 2,54
27a 33,9 [270 | 135 | 6,0 | 10,2 | 11,0 | 4,5 | 43,2 5500 407 11,30 229 337 50,0 2,80
30 36,5 | 300 | 135 | 6,5 [ 10.2|12,0| 5,0 | 46,5 7080 472 12,30 268 337 49,9 2,69
30a 39,2 | 300 | 145 | 6,5 | 10,7 | 12,0 | 5,0 | 49,9 7780 518 12,50 292 436 60,1 2,95
33 42,2 (330 140 | 7,0 | 11,2 13,0 5,0 | 53,8 9840 597 13,50 339 419 59,9 3,79
36 48,6 | 360 | 145 7,5 |12,3114,0| 6,0 | 61,9 | 13380 | 743 14,70 | 423 516 71,1 2,89
40 57,0 | 400 | 155 | 8,3 | 13,0 15,0| 6,0 | 72,6 | 19062 | 953 16,20 545 667 86,1 3,03
45 66,5 | 450 | 160 | 9,0 | 14,2 ]16,0 | 7,0 | 84,7 | 27696 | 1231 | 18,10 708 808 101,0 | 3,09
50 78,5 | 500 170 { 10,0 | 15,2 | 17,0 | 7,0 100 | 39727 | 1589 | 19,90 919 1043 | 123,0 | 3,23
55 92,6 | 550 | 180 | 11,0 | 16,5 | 18,0 | 7,0 118 | 55962 | 2035 | 21,80 | 1181 1356 | 151,0 | 3,39
60 108,0 | 600 | 190 | 12,0 | 17,8 | 20,0 | 8,0 138 | 76806 | 2560 | 23,60 | 1491 1725 | 182,0 | 3,54
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[MPUJIOKEHUE b

Cranmp npokatHas — mBeiepst (FOCT 8240—72)

g y

T—J ! O603HaYEeHUS:

— BbBICOTA LIBEJUIEDA;

— LIMpMHA TIOJKW;

— TOJIIUMHA CTEHKH;

— cpenHsisl TOJLUMHA TIONKM;

— paiMyC BHYTPEHHErO 3aKpyIJICHUS;
— pamuyc 3aKpyDJIEHMs TOJIKM;
MOMEHT WHEPLWM;

— MOMEHT COINpPOTUBIIEHMUSI;

— CTaTMYECKHII MOMEHT MOJIyCEeUEHMSsI;
— paauyc MHEPLIMMW;

— pAcCTOIHME OT OCH y—Y IO HAPYXHOW IPaHW CTEHKM.

S.N.M%\‘ N
|

Pa3mepbl, MM YHBIE BEl it
Howen Mla;:;:a p E{;g; CripaBo WYMHBL VTS Oce

npo- ceye-
huxs HL::" el ™ . o d R "o | ns, W, Sy, M3 ), Wo | i o |50

CM® o3 cm? emd |7

5 4,84 50 32 44 7 6 2,5(6,16 | 22,8 9,1 1,92 | 5,59 | 5,61 | 2,75 0,954 | 1,16
6,5 5,9 65 36 4.4 72 6 2,5|7,51| 48,6 15 2,54 9 8,7 | 3,68 | 1,08 | 1,24
8 7,05 80 40 4,5 7.4 6,5 | 258,98 89,4 | 224 | 3,16 | 13,3 | 12,8 | 4,75 | 1,19 | 1,31
10 8,59 | 100 46 | 4,5 7,6 7 3 1109 174 | 34,8 | 3,99 | 20,4 | 204 | 6,46 | 1,37 | 1,44
12 10,4 | 120 52 4.8 7,8 1.5 3 113,3| 304 | 50,6 | 4,78 | 29,6 | 31,2 | 8,52 | 1,53 | 1,54

14 12,3 | 140 58 4,9 8,1 8 3 |156] 491 | 70,2 | 5,6 | 40,8 | 45,4 11 1,7 | 1,67

X—X y—3

Jy, em? ix, CM

14a | 13,3 | 140 62 4,9 8,7 8 3 17 545 77,8 | 566 | 45,1 | 57,5 | 13,3 | 1,84 | 1,87
16 14,2 | 160 64 5 8,4 8,5 | 3,5 (18,1 | 747 934 | 6,42 | 54,1 | 63,3 | 13,8 | 1,87 1,8
16a | 15,3 | 160 68 5 9 8,5 |35]19,5| 823 103 | 6,49 | 59.4 | 78,8 | 16,4 | 2,01 2,0
18 16,3 | 180 70 5.1 8,7 9 3,5120,7| 1090 121 | 7,24 | 69,8 86 17 2,04 | 1,94
18a | 16,4 | 180 74 5,1 9.3 9 3.5 11222 | 1190 132 | 7,32 | 76,1 105 20 2,18 | 2,13
20 18,4 | 200 76 5.2 9 9,5 4 234 1520 | 152 | 8,07 | 87,8 | 113 | 20,5 | 2,20 | 2,07
20a | 19,8 | 200 80 Y2 9.7 95 4 1252 1670 167 | 8,15 | 959 139 | 24,2 | 2,35 | 2,28
22 21 220 82 5,4 9,5 10 4 126,7| 2110 192 | 8,89 110 151 | 25,1 | 2,37 | 2,21
22a | 22,6 | 220 87 5,4 10,2 10 4 128,8] 2330 | 212 | 8,99 | 121 187 30 2,55 | 2,46

4

4

24 24 240 90 5,6 10 10,5 30,6 | 2900 | 242 | 9,73 | 139 | 208 | 31,6 | 2,60 | 2,42
24a | 25,8 | 240 95 5,6 | 10,7 | 10,5 32,9 3180 | 265 | 9,84 | 151 254 | 37,2 | 2,78 | 2,67
2 27,2 | 270 95 6 10,5 11 |45 |352]| 4160 | 308 | 10,9 | 178 | 272 | 37.3 | 2,73 | 2,47
30 31,8 | 300 100 | 6,5 11 12 5 |40,5| 5810 | 387 | 12,0 | 224 | 327 | 43,6 | 2,84 | 2,52
33 36,5 | 330 105 7 11,7 13 5 |46,5| 7980 | 484 | 13,1 | 281 | 410 | 51,8 | 2,97 | 2.59
36 | 41,9 | 360 | 110 | 7,5 | 12,6 14 6 |534]10820| 601 | 14,2 | 350 | 513 | 61,7 | 3,10 | 2,68
40 | 48,3 | 400 | 115 80 | 13,5 15 6 [61,5]/15220| 761 | 15,7 | 444 | 642 | 73,4 | 3,23 | 2)75

60



9.

A S

COJIEPXXAHUME
OOmas yacThb
OO01Iue MeToanuecKe yKa3aHus
Jluteparypa
TemaTnueckui IJ1aH
Conepxanve y4eOHOM TUCITUTIIIMHEI
MeToandeckue yKazaHusl U MpUMEPHI peIIeHUs 3a/1a4 K
KOHTPOJIbHOM padoTe 10 pa3fieny «TeopeTudeckas
MEXaHHUKa)
3agaHus U1 KOHTPOJIBHOM paOOThI IO pa3Aeiy:
TeopeTUYecKasi MeXaHuKa

. Meronnueckue ykasaHus U IPUMEPBI PELICHUS 3a7a4 K

KOHTPOJILHOU paboTe 1o pazjiesiaM: COPOTUBIICHUE
MaTEpUaJIOB U JETaId MAIIUH

3agaHus AJ11 KOHTPOJIbHOM paboThl IO pa3ienam:
COTIPOTHBIICHUE MATEPUAIIOB U JIETATH MAIINH

10.TekcThl KOHTPOJIBHBIX BOIPOCOB ISl IK3aMEHa
11.1Tpunoxenus
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