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[TOACHUTEJIbHAA 3AIINCKA

[Tporpamma yueOHOM mucHUIUIMHBI «TeXHUYecKas MeXaHUKa» MpelHa3HaYeHa
JUIS pean3alii TOCYJapCTBEHHBIX TPEOOBAHUM K MUHUMYMY COACP)KaHUSI U YPOBHIO
MOJITOTOBKM  BBIITYCKHUKOB IO CHEHMAILHOCTSM [0 MporpaMMaM  IOJTOTOBKH
CIEUUATICTOB CPETHETO 3BEHA.

OcHoBHBIMM  3a7auaMu  Kypca «TexHuyeckass MEXaHUKa» SIBISIOTCS
dbopmupoBaHre OOMMX W MPOGHECCHOHATHHBIX KOMICTEHITUN, W3JI0KEHHBIX B
TpeOOBaHMSIX K  pe3ylibTaTaM OCBOCHHUS OCHOBHOW  MpodecCHOHATHHOU
0o0pa30BaTeIbHON MpOrpaMMBbl N0 CHEUATBHOCTIM. TeXHHUK (CTapIIMi TEXHHK)
JIOJDKEH 00J1a1aTh OOIIMMHU KOMIIETEHIIUSIMU, BKIIFOUAIOIIMMU B ce0sl CIIOCOOHOCTB:

ITepeueHp OOIMX KOMIIETCHITNI

K| HaumenoBaHue 001{uX KOMIETEHIIU I
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O| HUcnonp30BaTh COBPEMEHHBIE CPEACTBA NOMCKA, aHAJIM3a W MHTEPIIPETALIUU
K| unpopmaniuu, 1 HHPOpPMAIMOHHBIE TEXHOJOTHMHM JJs BBIINOJHEHUS 3ajad
O| [InanupoBaTh M peanu30BbIBaTh COOCTBEHHOE MPOQPECCHOHAIBHOE W
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0 | npodeccuonanpHOit  cepe, uCMONBL30BaTh 3HAHUS 1O (HUHAHCOBOU
3 | TpPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIUsAX
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[Tonb3oBaThea MPOPECCUOHAIBHON JOKYMEHTAIMEH Ha roCylapCTBEHHOM U
MHOCTPAHHOM sI3bIKax.

v o= ol




TexHnuk (crapmuii TEXHUK) JOJDKEH 001aaaTh MpodeccuoHaabHBIMU
KOMIIETCHIIUSIMHA, COOTBETCTBYIOIIIMMH OCHOBHBIM BHJaM NPOQECCHOHATHHON
JIESITEIIBHOCTH.

VYueOHass mucimmmmmHa «TexXHUYecKass MEXaHWKay SBISETCS IUCIUTLIMHON
001Ienpo(PeCCHOHAILHOIO ~ LMKJIA B CTPYKTYpPE OCHOBHOW MPOQeCCHOHATBHON
0o0pa3oBaTeNbHOM  TPOrPaMMbI IO CHCIMAIBHOCTH, HWMEET  MPAKTHYCCKYIO
HAIPaBJICHHOCTh U TECHYIO B3aMMOCBSI3h C IPYTUMHU 00IIETTPOPECCUOHATBHBIMU 1
CHEIUATBHBIMA TUCITUTITMHAMHI

JlaHHasi ~ UCIMIUIMHA  TPEIyCMAaTpHBaeT W3yYCHHE TPEX  Pa3feiioB:
TEOpETUIECKasi MEXaHUKa, COMTPOTUBIICHIE MaTEPHAJIOB, IETAIN MAIIIHH.

B pesysbTrarte u3ydeHus JUCIUITIAHBI CTYACHT JOJI K S H :

3HATH: OCHOBHBIC TIOHSTHS M AKCHOMBI TCOPETUUCCKOW MEXAHWKH, 3aKOHBI
paBHOBECHS W TIEPEMEILICHUSI TEJT; METOJUKHU BBIMOJHEHUS OCHOBHBIX PACUYETOB IO
TEOPETUYECKON MEXaHUKE, CONMPOTUBIICHUIO MAaTEPUATIOB W JICTAISIM MAaIlMH; OCHOBBI
MPOEKTUPOBAHKS JieTallel U COOPOYHBIX €MHUIL OOIIET0 HA3HAYECHMSI.

yMeTb: BBITIOJHATH OCHOBHBIE PACUEThl [0 TEOPETUYECKOW MEXaHHKE,
COTPOTHBIICHUIO MAaTEPHAJIOB U ICTAJISIM MAIITHH.

OBIIME METOANYECKHNE YKA3AHHWA

[lenb nMaHHOTO METONMYECKOr0 MOCOOMsS — TMOMOYbL  CTYJIEHTY  U3y4YUTh
JTUCIUIUIMHY « TeXHu4YecKass MEXaHUKa.

[locobue comepKUT NPUMEPHYIO TNPOrpaMMy, CIHMCOK PEKOMEHTyeMOM
JUTEPATyphl ISl W3YYEHUS JUCLUIUIMHBI, KOHTPOJIbHBIC 3aJaHus, MpPUMEPHI
BBITIOJTHEHUS 33JJTaHUH U YKa3aHHUS K HUM, TIEpeueHb IK3aMEHAIIMOHHBIX OMJIETOB.

N3yueHre MUCIUIUTMHBI BKIIFOYAET CAMOCTOSTENIbHYIO padoTy C JIMTEpaTypow,
CIyliaHue OO30pHBIX JIGKIMH W BBITIOJHEHHE MPAKTUYECKUX pPaOOT, BBITIOIHEHHE
KOHTPOJIbHBIX Pa0OT, MPOBEACHUE HK3aMEHOB.

HowMmep BapuaHTa omnpeienser npenogaBarelib.

[Ipu BBITIOTHEHUN KOHTPOJIBHBIX BOIPOCOB U PACUETHO-TpaPUUIECKUX 3a1a4
HEOOXOJMMO HW3Y4YUTh Y4YE€OHBIM MaTepual COOTBETCTBYIOUIEH TeMbl.  J[s
3aKperieHusl MmaTepuana pa3oOpaTh pelieHue 3agad 1Mo y4eOHUKY U B
METOJIMYECKUX YKA3aHUSIX.

3amaHus  BBINOJHAKOT Ha Jjucrax  ¢opmara A4 (210x297mm),
COpOIIIOPOBAHHBIX B TMAIKYy-CKOPOCIIMBATEIh WJIM B TETpaAsx B KIeTKy. Jls
3aMEUaHUH MPENoIaBaTeNsd CICAYET OCTABIATh MO — HE MeHee 40MM.

Kaxnoe 3aganre HaYMHAIOT C HOBOT'O JINCTA. T€KCThI BOIIPOCOB U YCIOBUU
pacueTHO-TpauiecKkux padboT JAOKHBI OBITH IEpenucaHbl. B Xo0/1e BBITOITHEHUS
3aJIaHus I0JDKHBI OBITh IPUBEACHBI MMOSCHEHUSI K pacyeTaM 1 cxeMbl. Dopma 3anmcu
pacyeToB JOJDKHA OBITH CIICTYIOIICH:

IHapamerp = ®opmyaa = YucJioBble 3HaYeHus = Pesyabrar

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

[Ipu peuienuu 3amayd JOJHKHA MCMOJB30BAThCS MexayHapoaHas cuctema
eaunut (CH).



KonrtponbHast pabota npeacrapisieTcs Ha PEeleH3UI0 B MOJHOM oObeme. Ha
KOHTPOJIbHYIO pa0OTy IMperoaBaTellb COCTAaBISIET peLeH3nto. Bmecte ¢ perensueii
KOHTPOJIbHYIO paOOTy BO3BPAIAIOT CTYACHTY, OHa XPAaHUTCS Y HEro 10 dK3aMeHa.
PaboTa cunTaercs 3a4TeHHOH, €CIIM TPaBUIIHLHO BBITTOTHEHO OoJiee 75% 3amanmid.

Ha sk3amen mpezcTaBisieTcsl 3a4TeHHAasi KOHTPOJIbHAs paboTa U paboTa Haf
omuOKamMu, ecnu TakoBble OyayT. [lo KOHTpONBHBIM BOIpPOCAM U PACUYETHO-
rpaduueckuM paboTaMm MPOU3BOAUTCS ompoc-cobecenoBanue. IIpemogaBaTenn
BIIPABE AHHYJIMPOBATH KOHTPOJIBHYIO PabOTy, €ClI MpU coOece0BaHUM yOeauTcs,
YTO CTYJCHT BBIMIOJIHUJI UX HE CAMOCTOSATEIBHO.

Ha 3auete cTyneHTy npeanaraeTcsi OTBETUTH Ha IBa TECOPETUYECKUX BOIPOCA
Y PEIINTh OAHY 3a/1a4y.



Conep:xxanune y4eOHOM JUCUUIIINHbBI

BBEJIEHUE
OcHoBHbIE pa3/iebl TEXHUYECKON MEXaHUKHU: TEOPEeTHUECKass MEXaHHUKa,
COINPOTUBIIEHUE MATEPUAJIOB, I€TAIN MAIIUH. 3HAUEHUE TEXHUYECKON MEXaHUKU B
KOMIUIEKCE 00IeTeXHUUECKUX 3HaHM. Vcronb30BaHne OCHOB TEXHUYECKON MEXaHUKHU Py
PCHICHUM PAJia NPUKITIAAHBIX 3a/1a4 CIICHUAJIbHBIX JUCHUILJINH.
Pazgen 1. TEOPETUYECKAS MEXAHUKA
CTyaeHT HOKEeH:
umemnv npedcmasieHue:
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 JABHMIXKXCHUC. OCHOBHBIE YaCTH TCOpeTI/I‘ICCKOﬁ MEXaHUKHU: CTAaTHKa,
KMHEMaTHKa, JUHAMHKA.

CTATUKA
Tema 1.1. OCHOBHBIC IOHATHSA U AKCHOMbI CTATUKH

CTyneHT 10K EeH:

umemos npedcmaeﬂeHue:

0 CHJIaxX, PaBHOJEHCTBYIOIIEH U YPAaBHOBEIIMBAIOILIEH CUJIaX, CUCTEMax CHUII,
0 CBOOOJTHOM U CBSI3aHHOM TeJlaX, O CBSI3SX U PEAKIUU CBSI3U;

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

—  ONpeneNsATh HANpaBIECHUE PEaKLUi CBSI3€ OCHOBHBIX THIIOB.
OCHOBHBIE TIOHSTHUS U AKCUOMBI CTATHKHU.

MarepuanbHasi Touka, a0COIOTHO TBepRoe Teno. Cuiia, cucTemMa CHJl, SKBUBaJICHTHBIC
cucTeMsbl cuil. PaBHOZIEHCTBYIOIIAS U YPaBHOBEUIMBAIOIIAS CHIIBI. AKCHOMBI CTaTUKU. CBSI3U
U peakuuu cBsized. OrnpeesieHne HarpaBlIeHUs PEaKIUi CBSI3EH.

Tema 1.2. Ilnockas cucTeMa CXOASIIMXCH CHJI
CTyneHT 10K EeH:
umemos npedcmaeﬂeHue:
O PaBHOAECHCTBYIOUIEH IJIOCKOW CHUCTEME CXOISAIIMXCA CHJI U €€ JACHCTBUM Ha

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

OTIpeEIIATh PEAKINH CBsI3el aHAIIMTUYECKUM CIIOCOO0M, pallMOHaIbLHO BhIOMpast
KOOpJMHATHBIE OCH.

[Tnockas cuctema CXOASIIUXCS CUJL.

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

[Ipoexkuust cuiabl Ha OCh, MpaBUiIO 3HaKoB. I[Ipoexuus cuiabl Ha JBEe B3aUMHO-
NEPNEHIUKYJIAPHBIE OCU. AHAIMTHUYECKOE OIPEAEICHUE PABHOACHCTBYIOLIEH. 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 JEHCTBUH HA TEJIO MAapPbl CUJI U MOMEHTA CUJIbL;
0 CHCTEME I1ap CUJI U ONIPEACIICHUH PABHOJAECHCTBYIOLIEH 1aphl;
00 KBHUBAJIECHTHOCTH Tap CHII;
0 PaBHOBECHH TeJa 10/ JEHCTBUEM CUCTEM Tap CUII,
3HamMb:
—  pacyerHble (OpMyNBI JUISI ONpPEICNCHHS MOMEHTOB Tap CHJI M CHJIBI
OTHOCHUTEJIbHO TOYKH;
ymems.
—  OIpenensaTh paBHOACHUCTBYIOUIYIO IAapy CUCTEMBI IIap CHUII;
—  paccuMTHIBaTh MOMEHTHI CUJI OTHOCUTEIBHO TOUKH;
—  pewmiarb 3a7a4d Ha PAaBHOBECHE I1ap CHUII.
[Tapa cun u e€ xapakrepuctuk. MoMeHT napsl. DKBUBaJEeHTHbIE Mapbl. CliokeHue nap.
VYcnoBue paBHOBECHS CUCTEMBI Tap CUil. MOMEHT CHJIbI OTHOCUTEIBHO TOUKH.
Tema 1.4. Ilnockasi cucremMa NPoOU3BOJbLHO PACIIOJI0KEHHBIX CHJI
CTyneHT H1OKEeH:
umemsv npedcmasierue:
— O IIPUBEJIEHUU CUCTEMBI CUJI K OJIHOM TOUKE;
— 0 IJVIaBHOM BEKTOpE, TJTABHOM MOMEHTE M PaBHOJEHUCTBYIOIIEH CHUCTEMBI
CHII,
— 0 BbIOOpE TOYKHU IPUBEJICHUSI CUCTEMBbI CHJI U BIUSHUU €r0 Ha BEIHUYUHY
[JIABHOTO MOMEHTA;
3HaMb:
Teopemy I[lyaHco o mpuBeaeHun cuibl K Touke (6€3 BBIBOAA);
(bopMyIIBI ISl OTIPE/ICICHUS TJIABHOTO BEKTOPA M TJIABHOTO MOMEHTa CHCTEMBI
cun (6e3 BBIBOJIA);
ypaBHEHHUS paBHOBECHS B TpeX (hopmax;

ymemsw.
3aMEHATH ITPOU3BOJIBHYIO IUIOCKYIO CUCTEMY CHJI OJTHOM CHUJIONW M OJTHOM Mapoi;
ONpeAeNATh pPEaKIMM B OMNopax OaloOYHBIX CHUCTEM, BBIIOJHATH MPOBEPKY
MPaBUIILHOCTH PELLIECHUS.
[Tnockas cuctema Npou3BOJILHO PACHOIOKEHHBIX CHIL.

[IpuBenenue cuibl K 1aHHOU Touke. [IpuBeneHue mI0CKON CUCTEMBI CHIT K TAHHOMY
LHEHTPY. | TaBHBIN BEKTOP U TJIABHBIII MOMEHT CUCTEMBI CUJI. PaBHOIEMCTBYIOIIAs cUcTEMa
cul. PaBHOBecHe MIIOCKOM CUCTEMBI CHII. Y PaBHEHHSI PABHOBECHSI U UX Pa3IUYHbIE (OPMBIL.

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

Tema 1.5. LlenTp TsI2KECTH
CTyneHT noJXKeH:
umemn npedcmasierue:
0 NIPOCTPAHCTBEHHOMN CHUCTEME CHII;
0 CHUCTEME MapaJIeNbHbBIX CUJI;
0 LIEHTPE CUCTEMBI TAPAJUIEIBHBIX CHII;
0 CUJIE TSYKECTH U LIEHTPE TAKECTH;
3HaMb.
METO/IbI JUIsl ONIPEIeIeHUs] LIEHTPA TSKECTH TeJa;
(dbopMyIIBI 1711 ONpeieNieH s TTOJI0KEHUS LIEHTPa TSHKECTH IIockuX duryp (6e3
BBIBOIA).
[lenTp Tsxectu. [IpocTpancTBEHHAs cucTema Cuil.
[IpocTpancTBeHHAs cUCTeMa MapayIeNbHBIX cuil. Cula TSOKECTH Kak



PaBHOAEHCTBYIONIAs] BEPTUKAIBHBIX CHII. LIeHTp TskecTH Tena. L{eHTp TshkecTH mpocThIX
reoMeTpuueckux Guryp. LIeHTp TSHKECTH COCTaBHBIX TIOCKUX (puryp.
KHHEMATHUKA
Tema 1.6. OCHOBHBIE IOHATHS KMHEMATHKH
CTyneHT 10K EeH:
umemn npeocmasieHue.
— 0 cucTemMax KOOpAUHaT;
— 00 OCHOBHBIX KMHEMATHUYECKHUX IapaMmeTpax [BMKEHUS U CBSI3U MEXKIY
HUMU,;
3HamMb.
CHocoObI 3aJaHUsI IBUYKEHUS TOUKU: €CTECTBEHHBIN 1 KOOPINHATHBIN;
0003HAYCHHUSI, SAMHUIIBI 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 ABUKEHUS TOUKH;
- 0 CKOPOCTSIX CpeAHEN U UCTUHHOM;
— 00 YCKOpPEeHHH PH NPSMOIMHEHHOM U KPUBOJIMHEHHOM JBUKECHHUSIX;
— 0 paBHOMEpPHOM U HEPAaBHOMEPHOM JIBUIKEHUSIX TOUKU;
3HaAmMy.
(hopMyIIBI CKOPOCTEH U yCKOpeHu# Touku (0e3 BBIBO/A);
BH/IbI JIBUKEHUS B 3aBUCUMOCTH OT YCKOPEHUS;
ymems.
—  OIpenemnsATh MapaMeTpbl JBUKEHUS TOUKU.
KunemaTtuka To4ku.
Cnioco0nlI 3amanus IBMKEHHS TOYKU. CKOPOCTh, yCKOpeHUe. YacTHbIE cliydyan ABUKCHUS
TOYKHU.
Tema 1.8. Ilpocreiiiue 1BUKeHUS TBEPAOI0 TeJa
CTyneHT 10K EeH:
umemnv npedcmasieHue.
0 MOCTYNATEeNIbHOM JIBI)KEHUH, €T0 OCOOEHHOCTSX U MapaMeTpax;
0 BpalllaTeJIbHOM JIBM)KCHUU TeJIa U €ro rnapamerpax;
0 JIMHEWHBIX CKOPOCTSAX M YCKOPEHUSAX TOUEK BPAILAIOIIETOCs Tela;
3HamMb.
(dbopMyIbI IS ONpenesieH s MapaMeTpoB MOCTYMAaTeNFHOTO U BpaIIaTeIbHOTO
NBWKEHU Tena (0e3 BBIBOJIA);
(hopMyIIbl THHEHHBIX CKOPOCTEH U YCKOPEHH TOYEK BPAIAIOIIerocs Tea;
ymemn.
— OTIpEeCTSATH TapaMeTPhI JABMKEHUS TBEPIOTO Tella U TH000i ero TOUKH.
[Ipocreiiiive qBUKEHUS TBEPOTO TENA.
[TocTymarensHOe ABMKeHUE. BpamarenbHoe ABMKEHNE BOKPYT HETIOABUKHOM OCH.
JANHAMMUKA
Tema 1.9. OcHOBHBIE TOHATHS U aKCHOMBI THMHAMUKH
CTyaeHT H1OMXKEeH:
umemnv npedcmasierue:
0 pa3JInuuu MEXIy MacCOM Tela U CUIION TSKECTH;
0 CBSI3M MEXK/Ty CHJIOBBIMU M KHHEMATHYECKUMU TTapaMeTpamMu JIBHKCHUS;
0 JIByX OCHOBHBIX 33J]a4aX JUHAMUKH;



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

OcHOBHBIE IOHATHSA U AKCUOMBI INHAMUKH.

JIBe ocHOBHbBIC 3amaun JuHamMuKU. [IpmHnun uHepuuu. OCHOBHOM 3aKOH JUHAMMKMU.
3aBUCHUMOCTb MEX]Iy MacCOM U CUJION TSDKECTU. 3aKOH paBEHCTBA ACUCTBUSI U IPOTUBOIEHCTBUS.
[TpyHIMII HE3aBUCUMOCTH IEHCTBUS CHIL

Tema 1.10. [IBuskeHne MaTepUAJIbHON TOYKH.
MeToa KHHETOCTATHKH
CTyaeHT HOXKEeH:
umems npeocmasnenue:
0 cBO0OOTHOM M HECBOOOIHOM MaTepHAbHBIX TOUKAX;
0 CUJIaxX UHEPLHUU;
00 MCIIOJIb30BaHUH CHJIBI MHEPLUH JUIS PEIICHUS TEXHUUECKUX 3a/a4;

3HamMb.

(dbopMyIIBI IS pacdera CHIIbI MHEPUUH MPH TMOCTYIATEIbHOM M BpaIlaTeIbHOM
JBUKCHMSIX;

ymemo:

—  OIpenensaTh IapaMeTpbl JBMKEHUS MaTEpHAIbHOM TOYKH, HCIOJIB3Ys
npunuun lanambepa.

JIBrKeHHe MaTepuaabHOM TOYKH.

JIBr>xeHune cBOOOIHOM U HECBOOOIHOM MaTepHalibHbIX ToueK. Cuila MHEPIUH.
[Tpunun [Janambepa.
Tema 1.11. Tpenue. PadoTa 1 MOIIHOCTH
CTyneHT HOKEeH:
umems npeocmasienue:
O TPEHHUH KaK COIPOTUBIIECHUH JIBUKEHUIO;
0 cujie TpeHUs U KodduureHTe TpeHus, o pakropax, BIUSIONIUX HA BEIUYHHY
Kod(urmenTa TpeHus;
0 paboTe CUIIbI U MOIIIHOCTH;
0 MEXaHUYECKOM KO3(PUIIEHTE MOJIE3HOT0 AEUCTBHUS;
3Hamb.
(hopmyIBl pacyeTa CHIIbI TPEHHUS;
dopmynbl Juid pacueta pabOThl M MOLIHOCTM MPH MOCTYNATeNIbHOM 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 aBukeHnu. Momnocts. KITJI.
Paznen 2. COTPOTUBJIEHUE MATEPHUAJIOB
Tema 2.1. OCHOBHBIE I10JIOKEHUS
CTyneHT noJXKeH:
umems npeocmasnenue:
0 BHJIaX pacyeToB B CONIPOTUBIEHUHN MAaTEPHAIIOB;
0 KJ1accu(UKalUK HAarpy30K U 3JIEMEHTOB KOHCTPYKIIHIA;
00 OCHOBHBIX THUIIOTE3aX U JONYIICHUSAX;
3HAMb.
—  BUIBI AeopMmarmii;
- METO/]I CEUCHUIM;
—  BHJBI BHYTPEHHUX CHJIOBBIX (DAKTOPOB;
—  COCTaBJIAIOIINE BEKTOPA HAIIPSKEHUN;
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yMmemy:
—  OmpenensaTh BUABl HArPYXKEHHs W BHYTPEHHHE CHJIOBBIE (DaKTOpHI B
[IONEPEYHbIX CEUEHUSIX.

OcHoBHBIE 337]aud CONPOTUBIIEHUSI MaTepuanoB. Jlepopmanuu. ['unoresst u
nonymenns. Kinaccudukanus Harpy3ok. Cuiibl BHEITHHE U BHYTPEHHHE. MeTOo/T CeUYCHU.
Mexanuueckue HanpsKEeHUs.

Tema 2.2. PacTs:xenne u c:kaTue
CTyneHT JOJIXKeH:
umems npedcmasienue:
O BHYTPEHHUX CHWJIOBBIX (haKTOpax U paclpeleieHud CHI YIPYyrocTd B
IIOTIEPEYHOM CEUYEHUHU;
0 HOPMaJIbHBIX HANPSHKEHUSIX U PACIpe/Ie]ICHUH UX B MONEPEYHBIX CEUCHUSX;
0 CTaTMYECKHUX HCIBITAHUSIX MATEpUalOB, AMArpaMMax PAcTSDKEHMSI U CHKATUs
IUIACTUYHBIX U XPYIKUX MaT€pUAIIOB;
O MPENETbHBIX U JIOMYCKAEMBbIX HANPSKEHUSX;
3Hamb:
—  METOAbl ONPENENICHUs MPOJOJBbHBIX CHJI U HOPMAJbHBIX HAINpPSIKEHUH U
[IOCTPOEHHUSI SIIOP MPU PACTKEHUH U CKATHUH;
- 3aKoH ['yka;
—  (dopMymsl As pacdeTa MpoJOIbHBIX U MONEPEYHBIX 1e(hOpMaIIHii;
—  YCJIOBHSI IPOYHOCTHU U )KECTKOCTH;
ymemy:
CTPOUTH SIIOPHI MPOIOJIBHBIX CHJI U HOPMAJIbHBIX HAIPSKEHUM;
MIPOBOJUTH PacueThl HA IPOYHOCTh U KECTKOCTb.

Pactskenue u cxarue.

Buytpennue cunoBbie (pakTOPHI IPH PACTHKEHUH U cxxaThi. HopmanbHOe
HanpspKeHUe. DMIOPBI IPOAOIBHBIX CUII M HOPMaJIbHBIX HanpshkeHui. [IpogonsHbie n
nonepeunbie aegopmanun. 3akoH ['yka. Koaddunment [lyaccona. OnpeneneHune oceBbIx
nepeMelleHUH onepeyHbIX ceueHuit Opyca.

HcnplTanus MaTepranoB MPH pacTsHKEHUU U CKaTuU. J{narpaMMbl pacTsKEHUS U
CKaTHs TJIACTUYHBIX U XPYNKUX MaTEpUAIIOB.

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

Tema 2.3. [IpakTuyeckue pacyeTbl Ha cpe3 U CMATHE

CTyaeHT AOXKEeH:
umems npedcmasierue:

00 OCHOBHBIX MPEANOCHUIKAX U YCIOBHOCTSAX PAaCUeTOB;

0 BBIOOpE JTOMYCKAEMbIX HallPsLKEHU;

0 JieTalsX, paboTaoIUX Ha CPE3 U CMSTHE;
3Hamb:

BHYTPEHHHUE CUIIOBBIEC (DaKTOPBI IPH CIBUTE U CMSITHH;

YCIJIOBUS TPOYHOCTH;
ymemy:

—  TPOBOJUTH PacyeThl HAa CPE3 U CMATHE COETMHEHUN U AeTaneil MauH (pu

4 gacax 1o y4eOHOMY TUIaHY).

[TpakTHueckue pacueTsl Ha CPe3 U CMSTHE.
OCHOBHBIE pacueTHbIE MPEINOCHIIKM W pacyeTHble (OpPMYNbl. YCIOBHS MPOYHOCTH.
IIpumepsl pacdeToB.
Tema 2.4. 'eoMeTpryecKHe XapaKTePUCTHKHU INIOCKUX CeYCHU I
CTyneHT 1OKEeH:
uMemb npeocmasieHue:
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O CMBICJIC TIOHATHUH: OCEBOM, MEHTPOOEIKHOMN, TOJISIPHBIH MOMEHTHI WHEPIIMH
CEUEHUS;

O IJIaBHBIX LIEHTPAIbHBIX OCSIX CEUCHUS;

O IVIaBHBIX LIEHTPAJIbHBIX MOMEHTAX UHEPIHH;

3HamMb:

(dbopMynBI JUIsL pacyeTa OCEBBIX MOMEHTOB WHEPILUHU MPOCTEHINX CEYCHHUU H
MOJISIPHBIX MOMEHTOB MHEPLHUH KPyra U KOJIbLIA.

I'eomeTpuyeckrue XapaKTEpUCTUKH INIOCKUX CEYECHUM.

OceBble, IEHTPOOEKHBIE U MOJISIPHBIE MOMEHTHI HHEPIMH. [ TaBHBIE OCH U IJIaBHbBIE
LIEHTpaJbHble MOMEHTHI MHEPLUH. OCEBbIE MOMEHTBI HHEPLIMU TPOCTEHIINX CEUEHUH.
[TonstpHbIE MOMEHTHI UHEPLUH KPYTa U KOJIBLIA.

Tema 2.5. Kpyuenne
CTyneHT 10K eH:
umems npedcmasienue:
o nedopManusax Npu KpydeHuu;
0 BHYTPEHHHUX CHJIOBBIX (PAKTOPAX U HANPSIKCHUSAX B CCUCHUH,
0 palMOHAIBHOM PACIIOJIOKEHUHU KOJIEC Ha BalLy;
0 BBIOOPE pallMOHAJIbHBIX CEUYEHUH NPU KPYUEHUH;

3HamMb:

(bopMyIIBI 1715 pacueTa HaNPsHKEHUH B TOYKE MTOTIEPEYHOT0 CeueHus Opyca;
3aKoH ['yka npu caBure;
YCIIOBUS IPOYHOCTH U HKECTKOCTH;

ymems.

BBINIOJIHATH IPOEKTUPOBOYHBIN U IPOBEPOUHBIN pacyeThl HA IPOYHOCThH KPYTJIOTO
Opyca;
MIPOBOJUTH NPOBEPKY HA KECTKOCTb.

Kpyuenue. Buyrpennue cunoBbie (hakTOpbl IPU KPyUEHUHU. DMIOPHI KPYTALITUX MOMEHTOB.
Kpyuenue Opyca Kpyrioro u KoJibLIEBOIO MONEpPEUHbIX ceueHuil. HanpskeHus B mornepeuHom
CEYEHNNU. YTO0J 3aKpyunBaHus. PacueTsl Ha MPOYHOCTH U KECTKOCTH IPU Kpy4eHNU. PanionansHoe
pacroyiokeHue Kojec Ha Bajy.

Tema 2.6. U3ru6
CTyaeHT HOJKEeH:
umems npedcmasierue:
0 BHJaX U3TH04;
0 BHYTPEHHHUX CUJIOBBIX (DAKTOPAX MPH MPSIMOM IOIEPEUHOM U3THOE;
0 pacnpeAeieHu HOPMAJIbHBIX HAITPSYKEHUM 1O CEYEHUIO U HEUTPAIbHOM JIMHNH;
0 pPaLMOHAJIBHBIX (hOpMax MOMEPEUHBIX CEUEHUI OalloK MpHU U3ruoe;
O KacaTeJIbHbIX HAaNpsHKEHUSX Mpu U3rube, O JIMHEHHBIX U  YIJIOBBIX
NIEPEMEIEHUSX;

3HamMb:

MOPSAAOK TIOCTPOCHUST M KOHTPOJS SMIOpP MOMEPEeYHBIX CHJI M HU3rMOAroIIMX
MOMEHTOB;

(dbopMyIIBI Ul pacyeTa HOPMAJIbHBIX HANPSHKEHUH B MONEPEYHOM CEUEHUH IPH
9uCTOM H3ruode (0e3 BhIBO/IA);

YCIIOBUS IPOYHOCTH U KECTKOCTH;

ymems.

BBINIOJIHATh IIPOEKTUPOBOYHBIE M IPOBEPOYHBIE PACUETHI HA IPOYHOCTH IIPH
MPSIMOM TMOTIEPEYHOM H3TrHOE.

N3rub. Bunel nzrnda. Buytpennue cunoBsie GakTopsl IpU NPSMOM H3rude. Dopsl
MOMEPEUHBIX CUJI U N3TMOAIOIINX MOMEHTOB.

HopmanbeHble HanpspkeHus pu u3rude. PacueTsl Ha IPOYHOCTH NP U3THOE.
PanmonansHbie GOpMBI OMIEPEYHBIX CEUEHUMN OaJIOK.
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[TonsiTve 0 KacaTeNbHBIX HAMPSHKEHUSX MPU U3rH0E, O IMHEWHBIX U YTITIOBBIX
NEPEMELICHUSX.
Tema 2.7. T'unore3bl NPOYHOCTH U UX MPUMEHEHHE

CTyaeHT H1OKEeH:

umemsv npedcmasierue:

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

3Hamb:

GbopMysBl JUIS ASKBUBAJICHTHBIX HAMNPSOHKCHUH 10 THIOTE3aM HauOOJbIINX
KacaTeIbHBIX HANPSHKEHUH U SHEPTUH (POPMOU3MEHEHNUS;

ymemy:

—  paccuMThIBaTh OpyC KPYIJIOTO MOIEPEYHOr0 CEYEHHs Ha MPOYHOCTH MpPU
COBMECTHOM JICUCTBUU U3rH0a U KPyUYCHHUSI.
['umoTe3bl MPOYHOCTH U X TIPUMEHEHHE.
HanpsbkeHHoe cocTosiHME B TOYKE YIIPYroro tena. Buibl HanpsKeHHBIX COCTOSHUM.
VYIpouieHHOe II0CKOE HAIPSXKEHHOE COCTOSIHUE.
Haznauyenue runores npoyHOCTU. DKBUBAJICHTHOE HAMPsKEHUE.
PacueTsl Ha MPOYHOCTE.
Paznen 3. AETAJIN MALIUH
Tema 3.1. OcHOBHBIE N10J10KEHUS
CryneHT JOJIXKeH:
umems npeocmasienue:
0 KpUTepHsix paboTOCIOCOOHOCTH JIeTanei MallnH;
0 BBIOOpE MaTepHaioB JAJIs AeTajeil MalluH;
00 0COOCHHOCTSIX pacuera JeTajieil MaliH;
0 CTaHJAapTU3aLUU U B3aUMO3aMEHSAEMOCTH;
3Hamb:
olpeziesieHUe MOHATUI: MallliHa, MEXaHU3M, JIeTalb, COOpOYHas €ANHULIA;
KJIacCU()MKALMIO MAIIUH 110 Ha3HAYEHUIO;

yMmemy:

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

Lenu u 3anaum pa3aena. MexanusMm, MalllvHa, JeTaib, cOopouHas enununa. Kpurepun
paboTOCIIOCOOHOCTH U pacueTa JieTaneil MamuH. Beioop MaTepuanon il JeTanei MalivH.
OCHOBHBIE TIOHSTHS O HAJIS)KHOCTH MAIIMH U UX jJetaneil. CTangapTu3anus u
B3aMMO3aMEHSAEMOCTb.

Tema 3.2. O0mue cBeleHUS 0 Mepeaavax

CTyaeHT AOMXKEeH:

umems npeocmasierue:

0 Ha3HAYEHUHU Iepeay;
0 mepenayax, UCHOJIb3yEMbIX B CIIELHaIbHOM 000pyI0BaHUN;

3Hamb.

KHHEMATHYECKHIE U CHIIOBBIC COOTHOIICHHS B IIEPEIaTOYHBIX MEXaHN3MaX;
dopmysbl JUIA pacyera MEpedaTOuYHOro0 COOTHOIIEHHS U Kod(pdHUIHMEeHTa
I0JIE3HOT0 AEMCTBHSI MHOTOCTYIIEHYATO!N Mepeaayn.;
ymemy:
—  TPOU3BOJUTH KHHEMATHYECKHE M CHIIOBBIC PAacueThl MHOTOCTYIIEHYATOTO
MPHUBO/IA.
OO0ume cBefeHUs O nepeayax.
Knaccugpukamus mepenad. OCHOBHBIE XapaKTEPUCTUKU Tiepenady, KUHEMaTHYeCKHue W
CHJIOBBIE pacueThl MHOTOCTYIIEHUATOTr0 MPUBOJA.
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Tema 3.3. ®puUKIHOHHbIE M PeMEHHbIE Tepeaadyu
CTyaeHT AOMKEeH:
umemnv npedcmasieHue:
O MPUHIUIE PabOTHI;
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, KOHCTPYKIUSIX, THUAa30He PETyIUPOBaHNUS;

3Hamb:

—  YCTPOMCTBO (PUKIMOHHBIX IMepenad C HWIMHAPUYECKUMHU KaTKaMH H
yCIIOBHS pabOTOCITIOCOOHOCTH.

—  YCTpPOMCTBO, NPUHIMI pabOThl, TeOMETPUYECKHE, KUHEMAaTHYECKUEe U
CHJIOBBIE COOTHOUICHHUSI PEMEHHBIX Nepeay.

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

OO0mue cBeneHus, NPUHIUN pPabOThI, YCTPOMCTBO, OOIACTh NPUMEHEHHS, AETaIU
peMeHHBbIX nepenad. CpaBHUTENbHAS XapaKTEPUCTUKA TIepeiad IUIOCKUM, KITHHOBBIM M 3y09aThiM
pPEMHEM.

OO61ue cBeeHHs 0 BapUaTopax.

Tema 3.4. 3y0uaTblie U HeNMHbIE NepeIavn
CTyneHT H1OJKEeH:
umems npedcmasierue:
— 00 ocHOBax 3y04aToro 3aleryieHus;
— 00 M3TOTOBJICHUU 3y0UaThIX KOJIEC;
- 0 KJ1accu(UKalMy U CPAaBHUTEIILHON OIIEHKE 3y0UaThIX Mepenay;
o ¢opmynax ans pacuera 3yOuaThIX KOJEC Ha KOHTAKTHYIO MPOYHOCTH U
u3rud (6e3 BBIBOJIA), O (PUBUYECKOM CMBICIIC BXOSIINX BEJTHMYNH;
— 00 obnactu npuMeHeHus1, CUIIOBbIX cooTHomeHus X u KI1/] mepenaun BUHT-

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

—  TEOMETPHIO 3BOJIbBEHTHOIO 3y04aToro 3aleIuieHus;

—  (opMymbl Uil pacueTa OCHOBHBIX Pa3MepOB 3y0UaThIX KOJIEC;

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

—  OCHOBHBIE IIapaMEeTpbl, I'€OMETPUI0 U KUHEMATUYECKHE COOTHOLICHUS
LENIHBIX Iepeay;

ymemy:

—  IPOBOJUTH TI'E€OMETPUYECKUH, KHHEMAaTHUYEeCKHMM M CHJIOBOM pacyer
HWINHAPUYECKUX 3yOUaThIX Nepesay;

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

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

O6ume cBenenus o 3youarsix nepeaayax. Kmaccudukanms n 061acTb MpUMEHEHHSL.
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OcHoBBI 3yOuaToro 3aierieHus. 3alerieHnue IByX IBOJbBEHTHBIX Koiec. [ 'eomeTpus
3aleTUICHUSI.
Bunel paspymenuil 3youaTtsix kojec. OCHOBHbIE KpUTEpUH pPabOTOCIIOCOOHOCTH H
pacuera. Martepuainsl U JONyCKaeMble HANPSHKEHUS.
[TpsiMo3yOble IMIIMHAPUYECKUE TMEpelayu: TeOMETPUYECKHE COOTHOILIEHUS: CHIIBI,
JIeMCTBYIOIME B 3alICTUICHNUH, pAacUeT Ha KOHTAKTHYIO TPOYHOCTh U M3THUO.
OcobeHHOCTH KOCO3YOBIX Iepead.
Tema 3.5. Basabl u ocu. My¢drb1
CTyneHT JOJIKeH:
umems npedcmasienue:
— 0 Ha3HAYCHHH, KJIACCU(PUKALUU 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 HOPMATH30BaHHBIX MY(]T;
3Hamyb:
- IIPOEKTUPOBOYHBIN U IIPOBEPOYHBIN PACUETHI BAJIOB U OCEH;
—  Ha3Ha4eHHE My(PT.
Baser u ocu. Mydrer.
Banbl u ocu: npumeHenue, kiaaccuukaius, 31eMeHTbl KOHCTPYKIIUU, MaTepHAIIbI.
My¢Ter: HazHaueHue, KiIaccu(UKanus, YCTPOMCTBO M MPHUHIUN JEHCTBHS OCHOBHBIX
TUTIOB MYQT.
Tema 3.6. [lonmMnHUKU
CTyneHT JOoJIKeH:
umems npeocmasienue:
00 0cOOeHHOCTSX paboyero npoiiecca NOIIIHITHUKOB CKOJIBXEHUS U KaUYeHUS;
o cmaske u KII/;
0 BUJAX pa3pylIeHU U KPUTEPHUIX pabOTOCIOCOOHOCTH;
0 CTaHJapTaxX Ha IMOAIINITHUKA Ka4eHUS;
0 KOHCTPYKLIMHU MOJIIUITHUKOBBIX y3JIOB;
0 Topsake ToAdopa  MOANIMITHAKOB — KaueHWs MO0  JAMHAMHUYECKOH
IpPy30I0AbEMHOCTH.
3Hamb.
—  Ha3Ha4eHHUe, KOHCTPYKILHMIO U MaTepUaiIbl MOAMLUITHUKOB CKOJIbKEHUS;
—  KJIaccu(UKaluio, KOHCTPYKIMIO, MAPKHUPOBKY MOJIIUITHUKOB KaueHHUS;
—  TOpSAAOK noadopa  MOALIMITHUKOB Ka4yeHUs 10 JWHAMHYECKOU
Ipy30I0,IbEMHOCTH.
IToammmHnKH.
O6ume cBeaenus. llogmunauku ckonbxeHusa. llogmunauku kayenus. IloaGop
MIO/IIIATTHIKOB IO TUHAMUYECKOHN TPY30TIOAbEMHOCTH.
Tema 3.7. CoennHenust nerajneil MAaIIMH
CTyleHT NOJKEH:
umems npedcmasienue:
— 0 Ha3HAYCHUHW HEPA3bEMHBIX COEINHEHHIA;
— 00 olLleHKE CBapHBIX, KJIEEBBIX U KJIECTIAHBIX COCTUHEHUH;
— 0 CTaHJapTHBIX KPEMEeXKHbIX U3ACTHIX U BUJaX Pe3bOOBBIX COCTMHEHUH;
— O TUHNAax LINOHOYHBIX COEIMHEHUH U CPAaBHUTEIHHOH OICHKE INMOHOYHBIX
Y IIUTMLIEBBIX COEIMHEHHIA;
3Hamy:
—  BUJBI CBAPHBIX IIBOB M CBAPHBIX COCIMHECHHIA,
—  BHJBI pe3b0OBBIX COCMHEHUH U CIIOCOOBI CTONIOPEHUS;

15



—  OCHOBBI pacyera Ha MPOYHOCTh MPU TOCTOSIHHOW HAarpy3Ke;
ymMemy:

- 11010MPaTh AIEMEHThI COEIMHEHNH AETAJEH 110 CIPAaBOYHHUKY.
CoenuHenue aeraneil MalluH.
PazbemHble coeuHeHus: pe3b00BbIe, IIMOHOYHbIE, HUTUIEBBIE.

METOJMYECKHUE YKA3AHUA U [TIPUMEPHI PEITEHN A 3AJIAY
0 pa3feny: TeOpeThuIecKas MEXaHHKa

Tema 1.2. Ilil10ocKasi cUCTEMA CXOAANIUXCH CHJI.

CucremMa cXomsIMXCs CUJI — 3TO ABE UM MHOXKECTBO CHJI, JIMHUU
JEUCTBUS KOTOPBIX MEPECEKAIOTCS B OOHOM TouKe. CHCTEMY CXOISAINXCS CHIT
MO>KHO 3aME€HUTh OJTHOM CUJION — paBHOJECUCTBYIOMIEH. OnpeaenuThb
PaBHOJEHCTBYIONIYIO MOKHO aHATUTHYECKUM criocoOoM. BriOupatot cuctemy
KOOPJIMHAT, 3aT€M HaxosT npoekuuu Bcex cui Ha ocu OX n OY. Cymmupys
COOTBETCTBYIOIIME POCKINN ONPEAENSAIOT POEKIIUN PABHOAEHCTBYIOIIEH 1
caMy PaBHOAECHCTBYIOIILYIO

Fix= 2 Fix; Fox= 2 Fix 3

Iy s 1/F§3+F§y

J1J1st IpoBEpKHU MPaBUIILHOCTH PEIICHUS TPUMEHSIOT Tpaueckuii MeTo/I.

Ipumep 1.

Ornpenenuth paBHOJAEHCTBYIOIIYIO CUCTEMbBI CXOASIIUXCS CUTT
aHAJUTUYECKUM U TeoMeTpuueckuM ciocodamu. [lano: F; =10kH, F,=15 xH,
F;=12xH, F4=8xH, Fs=8xH, a,;=30°, 0,=60°, 03=120°, a4=180°, a5=300°

Pewenue

1. Onpenenuth paBHOACHCTBYIONTYIO 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. OnpenenuTh paBHOACHCTBYIOIIYIO Fpa(i)I/I‘leCKI/IM~CHOCO6OM (puc.10)
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Puc.1

Tembl
1.3. Ilapa cuJ1 1 MOMEHT CHJIBI OTHOCUTEJILHO TOYKH.

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

F F
< - >
¥

Al 5 BA R,

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

HETIOIBHKHBIMN )
Momenmbt napol cun u cuibl OMHOCUMETLHO MOYKU

m=Fa

Puc.3

T'aaenbill sexmop

o (ET BT

Taaenvii momenm

n
Mznp = Z M -
0

Yeaosusg pasHosecud

n n n

i %sz =0; ;Fky =0; > m(Fr)a=0.
0

IIposepka: 3" m(F})p = 0.

n 0 n n
2. %:sz =0 Y m(Fr)a=0; Y m(F)p=0.

0 0
IIposepxa: ) F, = 0.
0

Ipumep 2. Jlnsa 6anku, n300pakeHHOM Ha prc.4 HAUTH pEaKI|K OTop,
eciu F=4kH, M = 6 kH'm, ¢g=0,8 xH/m, a = 1m.



'-Pnc.4. -

Pewenue

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

YpaBHEeHHE TPOEKIMI HA OCh X:

> Xk =-Fcos30°+ X, =0

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

Xa =Fcos30°=4-0,866 = 3,4 kH

YpaBHEHNE MOMEHTOB OTHOCUTEIIBHO TOUKHU A

> mp=-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 IpOBEpKH HCIIOIB3YEM YPaBHEHHUE MPOCSKIIMA CHUJT Ha OCh Y:

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

0=0

3ajaya perieHa BepHO
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IIpumep 3. OgHoonopHas (3amemiieHHas) 6ajika Harpy>keHa
COCpPEIOTOYEHHBIMH CUJIAMU U TIapoi cuil. OnpeleTuTh Peakuu 3a/1eJIKu

(puc.5)

\\*Rh 30 xH T T
§ 60"/ | >

N\ l v :

R, N4 3M 5Mm € 2wMm B

5 l
nWPnc. 5
Pewenue

1. B 3amenke MOKET BOBHUKHYTh PEAKIUSA, IPEACTABIIEMAs JBYMs
cocraBistoMMH (Ray, Rax), 1 peaktuBHbIN MOMEHT M Hanocum Ha cxemy
OaJIKK BO3MO>KHbBIE HAIIPABJICHUS PEAKIUH.

IIpumeuanue. Ecnu HanpaBlieHHE BHIOPAHO HEBEPHO, TO IPH pacyeéTax
II0JIy4aeTCs OTPULIATENIbHBINA pe3yJIbTaT 3HaUeHUs peakuuu. B aToM cirydae
pEaKLMU Ha CXEME CJIEIYET HAIIPABUTh B IIPOTUBOIIOJIOKHYIO CTOPOHY, HE
IIOBTOPSIS PaCU€T.

B cuiy Manoi BBICOTBI CUMTAIOT, YTO BCE TOUKM OAJIKK HAXOASATCS Ha
OJIHOM IIPSAMOM, BCE TPU HEU3BECTHBIE PEAKLIUU IPUIIOKEHBI B OHOU TOYKe. J{i1d
HAXO0XJICHUS1 HEU3BECTHBIX YI0OHO MCII0Ib30BaTh CUCTEMY YPaBHEHUN B
nepsoit popme. Kaxnoe ypaBHeHue OyeT coaepkaTb OJHY HEU3BECTHYIO.

2. CocTaBUM CUCTEMY YPaBHEHMI.

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

k
> Fkx= -Rax+30c0860°+20c0s90°=0
1

Rax=30c0s60°+20c0s90°= 15 kH

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 MOJIYIHIIMUCH CO 3HAKOM «ILIHOC), SBHAUYUT HAIIPABJICHUA
peaxiuii BBIOpaHbl BEPHO.

3. JInst mpoBepKH MPABUIBLHOCTH 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
19



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

OcHoBHBIE (POPMYITBI U TIPEMOCHUTKH pacdyeTa
Llenmpwulr msaxcecmu npocmetiuiux cevyeruti(puc.6)

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

Mertoap! pacuéra:

1) meron cummerpuu;

2) MeToJ pa3AeseHUs Ha ITPOCThIE YaCTH;
3) MeTox OTPUUATEIbHBIX TUIOIIAIEH.

KOOpI[I/IHaTI)I OCHTPOB TAKCCTH CIIOXKHBIX U COCTABHBIX CCUCHUIM:

iAloxk iAk- Vi
=  Ye="'—

A A

Xc

rae Ak — momaau yacte ceueHus; Xg, Yx — koopauHartsl LT yacteit
CEUCHMS; A — CyMMapHas IJIomagb CEUCHHUSI.
['eomeTpuyeckne XxapakKTEPUCTUKH CTaHAAPTHBIX MPOKATHBIX Tpoduiieit

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

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

Ipumep 4. Onpenenuts KOOPAUHATHI LIEHTPA TSHKECTH CEUEHUH,

IIPEACTABICHHOTO Ha PUC. 7.

Puc.7

Pewenue

1. Beioparts u Hanectu ocu koopauHaT OY u OX.
Pa3outs Qpurypy ceueHust Ha TpU YaCTH:

1 — TpeyTroabHUK, TJIOMIAlb TPEYTOJbHUKA

A1 =40-60/2 = 1200mMm? = 12¢cm?

20



2 — IPAMOYTOJILHUK, TIOIIAb IPAMOYTOJbHUKA
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 KOOpaAUHATHI 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. Onpenennuts 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 IJIst OTPEIEICHUS TapaMETPOB

MMOCTYIIATCIIbHOI'O ABHMKCHUMA 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 r‘paq)mm NMOCTYNATCIbHOI'O ABMKCHUS IIPCACTABIICHBI HA

puc.8
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Sv S v,a ,
S = Sytgit+L
)
S =S, +vt a, = const _ -~
_/
v = Vy+at
v = const
SU So
Vo
o] tc o f,c
a) 6)
Puc. 8

OcHoBHBIE pacyeTHbIC (POPMYIIBI IJIs1 OTIPEICTICHUS TapaMETPOB
BpAIIaTeIbHOTO 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'.
Kunemarndeckue rpadyku BpalaTeIbHOTO JIBH)KCHUS TTPEACTaBICHBI HA PUC.9

0,0, 9,0,

%]

¢ =@y twet + szr

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

= const

®o

Puc.9

Yucno oboporos BpalueHud tena: z = p/(2m).
YrioBas wacrora BpaleHus: n, 06/MuH.

2rn ™

W= — = —

60 30°



® HapaMeTpLI JABUKCHHA TOYKH

N Bpararonierocs 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?,

Pexomenmanmm 17151 pemeHns pacueTHO-Tpaduaeckoit paboThl 5

1. Onpenenuth BU ABMXKCHUS HA KaXIOM YYacTKE IO MPUBEACHHOMY
KHUHEMaTU4YECKOMY TpaduKy.

2. 3anucaTh 3aKOHBI IBMKEHHUS IIKMBA HA KAXKI0M ydacTke. [lapameTpbl
JIBIKEHUS B KOHIIE Ka)K/I0TO y4acTKa SIBIISIOTCS] HA4YaJIbHBIMU MapaMeTpaMu
JBUKEHHS Ha KaXKIOM MOCIIEAYIOLIEM.

3. OnpenenuTs MOJIHBIN yroj MoBOpoTa IIKKUBA 3a BpEeMs BpalllCHUS.
Hcnonp3oBatek popMyity IS IEpexo/ia OT YIJIOBOM YaCTOThI BpALLIEHUsI K
YIII0BOMY YCKOPEHHIO.

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

5. [locTpouTh rpa@uKu yriaoBeIX MEPEMENIEHUI U YTJIOBBIX YCKOPEHUH.
6. OnpenenuTh HOPMAJIBHOE U KacaTeIbHOE YCKOPEHUSI TOUKH Ha 000]1€ B
yKa3aHHbI€ MOMEHTHI BPEMEHHU.
IIpumep 5. CkopocTb BpaiieHus mkuBa auametpom d = 0,6M MEHSIETCS COTIIACHO
rpaduky (puc.11). OnpeneauTs NOIHOE YUCIO0 0OOPOTOB IIKUBA 32 BPEMS

JBIKEHUS U CPEJIHIO0 YTIIOBYIO CKOPOCTH 3a 9T0 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 JIBU)KCHUSI.
[IepBbIil y4aCTOK — paBHO3aMEIJICHHOE IBUKECHUE.

YpaBHEHHE CKOPOCTH ® = Mg + €1°t;

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

Orcrona €1 = (01 - wo)/t; = (40 — 60)/3 = -6,7 pan/c?

BTopoii yyacTok — paBHOMEPHOE JBUKEHUE
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v, =12 M/c; w2 =40 pan/c; €=0

OmpenenauTs yroj MoBOPOTa Ha MEPBOM YUACTKE
@1 = Qo1 + ®oit; + £t /2

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

OnpenenuTs yroia NoBOpOTa Ha BTOPOM yUaCTKe
P 2= Q2 + W2tz

[IpuHATE A1 BTOpOTO ydacTka ¢gp =0

Toraa ¢, =40-9 =360 pan

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

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

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

KacaTenpHas coCTaBIAIOMAs yCKOPEHHsd a, = T = -6,67-0,3 = 2,01 m/c?
HopMalbHast COCTaBIIAIONIAs yCKOPEHHUs a,= o>T = 4,66>0,3 = 651,46 m/c?
KOHTPOJIbHBIE 3AJTAHW A
10 pa3jeiy: TEOpeTHIECKasi MEXaHUKa.
[Tepen BeITIOTHEHHEM KOHTPOJIBLHON PaOOTHl PEKOMEHIYETCSI OTBETUTh HA
KOHTPOJIbHBIE BOIIPOCHI.
KouTpoJsbHbBIE BONIPOCHI

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

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

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

Puc.13

24



IpUI0KUTh B TouKe C, 4TOOBI
anreOpanyeckas cymma WOAW
MOMEHTOB OTHOCHUTEIHLHO

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

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

4. Teno nBUKETCSI paBHOMEPHO U MPSIMOJIMHEWHO (paBHOBecue). Uemy paBHBI
IJIaBHBIA BEKTOP U TJIABHBIA MOMEHT CHUCTEMBbI?

6m

5. 3ameHuTe pacipenesIeHHYO g=4xH/M™
HArPY3Ky COCPENOTOUCHHON 1 y A
OTIPE/ICIIUTE 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 o0IIEM BUJE 3aKOH JIBUKEHHUS B €CTECTBEHHOW M KOOPIMHATHOM
dbopme.
8. 3anumuTe GOopMyIIBI I OIIPEACIICHUSI HOPMAJIBLHOTO 1 KacaTeIbHOTO
yckopeHus. UTo xapakTepu3yeT HOpMaIbHOE U KacaTeIbHOE YCKOpeHue?
9. Touka nBxeTcs 1o 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 U mp =
24 Xr nepBas ToYKa Mojy4mia yckopenue 1,6 m/c?. YeMy paBHO yCKOPEHHUE,
MTOJIyYEHHOE BTOPOM TOUKOW?

11. 3anunmure popMysl 1715 pacyeTa pabOThl M1 MOIITHOCTH MPH MOCTYMATEIHHOM
Y BpaIllaTeIbHOM JIBH>KCHUU.

PacuerHo-rpajguueckas padora 1. Tema 1.2. Onpenenuts paBHOACHCTBYIONIYIO

MJIOCKOM CUCTEMBI CXOASIIUXCS CUJT aHAJTUTUYECKUM U TEOMETPUUECKUM

cnoco0amu.
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[TocTpouTh cXxemMy CXOASAIIMUXCS CUJI B COOTBETCTBUM C JAHHBIMU Ta0J.1. B
Macitabe. OnpeaenuTb paBHOACHCTBYIONTYIO aHAIUTUYECKUM CIIOCOO0M,
OTIPEIEIUTh PABHOCHCTBYIONIYIO T€OMETPUUYECKUM CITIOCOOOM B BEIOpAHHOM

MaciiTaoe.

Tabnuma 1
[Tapa BapuaHTbl
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 BapuaHTel
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
01, 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 BETUUMHBI pEAKLUH B OIIOpe
3alIeMJICHHOH OaJIK¥ WM IIApHUPHBIX ormopax. [IpoBecTr mpoBepKy MPaBUIIBHOCTH PEIICHUSI.

Jlannbie BeIOpaTh u3 Ta6s1.2 1 puc. 18 u 19

F

m F, F m F
| vp .., 60" \? 60°
n#tw ‘ et b e
& a 2 a a a a 3a
a) 6)
F, n F, F, m
] v |
| Aﬁﬁ V. l l |\ |
| A 45° Q
mémh: ‘ 2a | amrﬂa N LquEq ‘2(:A 2a
I 1 | 1 | 1
8 2)
A = F, /m\;
60’ (45" \
- .. Fl| o ..
2a 2a a a a a 3a a

9)
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Pnc.18.

3 m F, F. 21 - F, F, _
24| 8N | c T A C_AE
% 4 a 3a ; a 3a 2a E
3 € ! £ E

a) 6}
B o - F, Fi F. ~
34 9\ B vC [0\ B vC AE
2 2a >‘< a 2a a 2a 2a £
E I < < E

6) 2)

F, F

E - I nt F, F m
E 0 0 -> é
44 B/ X |c |cl B /60 AE
§ 2a 2a 2a A 2a 2a a 5
E o E

0 e

Puc.19.
Tabauua 2
[Tapa BapuaHThl

MeTp 1 2 3 4 5 6 7 8 9 10 11 12
Fi,xH |10 12 14 16 18 20 22 24 26 28 10 12
F.,xH |44 (48 |78 8,4 12 12,8 | 17 18 22,8 | 24 44 |48
m,xkH'm | 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 | 18.8 | 18r | 18.1 | 18.e
[Tapa Bapunantsl
MeTp 13 14 15 16 17 18 19 20 21 22 23 24
Fi,xH |14 16 18 20 22 24 26 28 10 12 14 16
F,xkH | 7,8 8,4 12 12,8 | 17 18 22,8 | 24 44 |48 |78 8,4
m,kH'm | 12 11 10 9 8 7 6 5 14 13 12 11
a,M 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. OnpenenuTh BeIUYUHBI pEAKIMA B orlope
3alleMJICHHOM OaJKy WM MapHUPHBIX onopax. [IpoBecTu mpoBepKy NpaBUIBLHOCTH PELICHMUS.
Jlannbie BeIOpaTh u3 Tabuuiel 3 u puc. 20 u 21.
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q F m m q
.Wq = .;30?7 ,,,.,,,.,.,,
‘< 2a i a a % a a “L 2a _%
a) &
q nt m q
ST ) k| S I
2a \ _a a [z a i a 2q E
1 = [ =
) 2)
g q q A
L fso" Ei\pl E I&/‘\F'N“ \L\L r/\‘mHer §
2a ‘!, a a ’)E I, a a 2a §
d) e)
Puc.20.
m F q (} F (@N
y “734( s | A
| A A
i a a ‘ 2¢ T e ,,20*)1, a ,7ﬂ,’ﬁm
a) 6)
g B m’ g m
e ) o | A
mﬁ‘fﬂa | 2a a m\Am "”Q%" 2a ,F a’ ! a"ﬁm
) 2
N g F, E 4 ¥
m%m a l a a | a MAM m‘ﬂ{m a a a \. a ”\%’m
l | 1 2
a) e)
Puc.21.
Tabmuma 3
[Tapa BapuanTsl
MeTp 1 2 3 4 6 7 8 9 10 11 12
F, xkH 4 6 8 10 12 14 16 18 20 22 4 6
qxH/™m |2 2 2 2 2 3 3 3 3 3 2 2
mxHwM | 5 10 15 20 25 30 35 40 45 50 5 10
a,m 0,2 0,2 0,2 0,2 0.2 0,3 0,3 0,3 0,3 0.3 0,2 0,2
Puc. 20.a [20.0 [20.B |20.r | 20.n | 20.e | 20.a [20.0 |20.8 |20.r | 20.1 | 20.e
[Tapa BapuanTsl
METp 13 14 15 16 17 18 19 20 21 22 23 24
F, xkH 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,xHwM | 15 25 35 45 55 45 35 25 15 5 15 25
a,m 0,4 0.4 0,4 0,4 0.4 0,6 0.6 0.6 0.6 0.6 0,4 04
Puc. 2l.a |21.0 | 218 |21 |21.x |21l.e |21.a |21.06 |21B |21x1 |21.m; |2l.e

PacuerHo-rpadguueckas padora 4. Tema 1.5. Onpenenuts KOOpAUHATHI LIEHTPA TSHKECTU
cedeHus. JlaHHble BBIOpaTh U3 TabMUIBI 4 U puc.22.
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Puc. 22
Tabnuna 4

[Tapa BapuaHTb1

METp 1 2 3 4 5 6 7 8 9 10 11 12
B,mMm | 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 |22B. |22 |22.1 |22.¢ |[22.a | 226 |22.B. | 220 |22.1 |22.e
[Tapa BapuanTtet

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 YTIIOBYIO CKOPOCTh 3a 3T0 BpeMs. IlocTpouTts rpaduk yrioBbIX nepeMereHuit u

YIJIOBBIX YCKOpEHUH HmKuBa. OnpeenuTs yCKOpeHHe ToYeK 000/1a Kojieca B MOMEHThI BpEMEHHU
t1 1 t2. JlanHbIe BBIOpATh M3 TAOMUIBI 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 |23.06 [23B |23 |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

MONEPEYHOM 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. PacTsiskeHHe U CoKATHE.
PacTsbkeHueM uim CKaTHUEM Ha3bIBAIOT BUJ HArpy>KEHUs, TP KOTOPOM B

(bakTOB — IPOJI0JIbHAS CHJIA.

[IponosibHBIEC CUITBI MEHSAIOTCS 110 JuTHE Opyca. [Ipu pacuérax mociue

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

Ecnu npogonpHas cuila HalpasJieHa OT CEUYEHUs1, TO OpyC pacTsSHYT.

Pactspkenne cuuTaroT MOJIOKUTEILHOM Aehopmalniuei. (cM.puc.24 a). ecinu

MPOJIOJIbHASI CHJIAa HAIIpaBJIeHa K CEYCHHIO, TO Opyc cxkaT. CrkaThe CUNTAIOT

oTpuniaTeabHou nedopmarueit (cm. puc. 24 0).
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Puc. 24

Heo6xomumeie ¢popmys

Hopmansnoe nanpsxenne
N
o= —

A

rine N — npononbHas cnia; A — nnomans MOIIEPEYHOIO CEYeHMA.
Y nmnrenve (ykopouenue) 6pyca

mm Al = G—l,

!
Al = —
AE E

£ — monyns ynpyroery; | — mavanbHas miusa CTepXKHS.
Homyckaemoe mampsxenne

o
="
[§] — nomyckaeMsiit 3amac IIPOYHOCTH.

Yecnorue IIPOYHOCTY IIPN PACTSIXKEHHU U CXKATUN;

o=— < [o].

A
IIpumep 1.

Jlana cxema Harpy»eHus 1 pa3Mepsl Opyca 1o nedopmaiuu (puc.25).

bpyc 3amemien, onpeaenuTs epeMeIieHrne CBOOOTHOTO KOHIIA.
Pewenue.

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

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

Bpyc nmeeT nBa yuacTka Harpy>KeHusl.

2. OnpenensieM BEJIMYUHBI MPOJAOJBHBIX CHJI IO CEUCHUSIM C YUETOM
M3MEHEHUM MIIONIA U OTIEPEYHOTO CEUCHUSI.

VYyacrok 1. Ny = +25 xH; pactanyr.

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

CtpouM 3110py NpoAOJIbHBIX CHUJL.

3. OnpenensieM BeTUYUHBI HOPMAJIbHBIX HAMPSKEHUH IO CEUCHUSIM C
y4€TOM U3MEHEHUH IO MOMEPEYHOTO 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 >Mmropy HOPMATBHBIX
| ¢/ HaIPSDHKEHUMN.
__/_ __BOxH | __-_______;’_;;;H 3. Ha ka)x10M y4yacTke onpeaessieM
7 ' abcomoTHOE y/uTHHEHUE. Pe3ynbraTsl
e L areOpandecK 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 mMm;
| 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. Onxmroponnas xecTkas nanTa ¢ cuyol TsxecTn 10 kH,
HarpyxesHas cuimot F' = 4 5xH m momeHTOM M = 3xH-Mm, onepra B
Touke A u nonsewena ua crepxne BC (puc. 26 ). Tlono6pats ceuenne
CTEPXKHA B BULE LIBEIIEPa U ONDPENeNUTh €ro yIJIMHEHMe, eCay IIMHA

crepxkHsi 1M, MaTepuan — cramns, npenen Tekydectu 570 Mlla, sanac
NPOYHOCTH Ii1a MaTepuadsa 1,5.

Pewenue

1. Onpenenuts yemme B CTePXKHE NOoO OCHCTBUEM BHEITHUX CHJI.
Cucrema maxonures s PABHOBECHHM, MOXHO MCIIOJNIb30BATL ypPaBHe-
HU€ DABHOBECUS VIS TUIATHL » . mA = 0.

Rp — peakuus cTepxus, peakuuu wapHupa A He paccMaTpHUBaeM.

Zm;;zm—i-G-S——RB-?»kF-lO:O.

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

3+ 10 57+4,5 10 _ AxH.

Ilo TpeTbeMy 3aKOHY OMHAMUKH pe- L,
aKUUs B CTEPXKHE PaBHA CUie, NeHCTBYy- SM
IOIelt OT CTepXHS HA IUINTY. YCHIn® B . o | Rs F
crepxHe pasHo 14xH. ’

2. Ilo ycmoBuIo NpOYHOCTH ONIPENesis-
eM NOTPebHYIO BEIMUMEY ILIOIAIN ToTe- ’sz

E

peurnoro cedenus: ¢ = N/A < [o], orkyna g’m
A} N/[(I] Tm — Im

Homyckaemoe HanpsKeHWUe IJIf Ma- Puc. 26
TepUalla CTePKHA

Otkyna Rp =

s D)
= e— = — H .
o] 5 L5 380 MIla
14-108
CrnenoBaTensHo, A> T = 36,8 Mm% = 0,368cm?.

3. [Tonbupaem ceuenne crepxus mo 'OCT .,

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

Henecoobpa3ree HCNONB30BATL PABHOMNONOYHBIM yronmok Ne 2
(d ='3MmM), mrowans nonepeuxoro ceuenus xkortoporo 1,13em? (IOCT
8509-86).

4. OnpenenuTs YIVIMHEHNE CTEPXKHS:

NI

Al se ik, B ee'D « 105 MY

AE 1a;
14.103-.1-103

Al = 5105113 = 0, 62 mM.
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Tema 2.4. 'eomeTpuyecKkue XapakTePUCTHKHU MJIOCKUX CEYeHU.

MoMeHTBI MHEPLIUM NPOCTENIINX CeueHmnit

r —
ITpamoyzoavrur u xeadpam (puc. 27)

¥
N T Ocesrie:
! bh:i
o | J» — oTHOCUTENBHO ock 22 T = —;
= 12
X NE3
R hb?
v Jyy — OTHOCHTENBHO ocu yy Jy = ==
¥y o ! i _
<_—b‘—'>F Honspaeit Jp = Tz + Ty
Puc. 27

Kpyz u xoabyo (puc. 28)

nd?
Ocesnie: J; = Jpy = —
e
wd
A = —(1 —¢*) — konsuo.
Iy = dy=gp 1 ) c
d’
Hoaspawii: J, = — — KpyT;
. 32
md
o=
roe d — auaMeTp Kpyra M HapPYXHEIL IHaMeTp
KOMbLA,; dgy — BHYTPCHHUH NUAMETD KOMbNA; ¢ = dgy/d.

— Kpyr,

1-¢') — xonmmo,

Momenmuot UHEPYUU OTMHOCUMEALHO TAPAAJAECALHLIT ocetl

(puc. 29 )
J.': = \jtro + a‘ZA?

Xo e 5 e
A rmue j_-c — MOMEHT HHEPHHB OTHOCHTENEEO OCH
al IT;

Jzy ~— MOMEHT WHEDPIHH OTHOCHTEILHO OCH
¥ ,¥ X ZoTo; A — mowans cevenus; o — paccTosRRe
Puc.2Y . MEXIy OCAMH,
Pexomenmaumu 715 pemieHus 3aiaqy
1. Momenm unepyuu codxicHol gueypol s61emcs CyMMOU MOMEHMO8 UHEPYULL
yacmetl, Ha Komopbwie eé€ pazousarom. Pa30uTh 3ajaHHy10 (PUTypy Ha NPOCTEHIIINE
YacTH, JUIsl KOKJIOM ONpeIeNIUTh IJIaBHbIC IEHTPAJIbHbIE MOMEHTHI UHEPLIUH 110
U3BECTHBIM (popMysiaM. MOMEHTHI HHEPIIUU MPOCTHIX T€OMETPUUYECKUX PUryp
MpUBEICHBI B puiioxkenuu 11 [2].
2. MOMEHTBI HHEPIIUU BBIPE30B U OTBEPCTHI MOKHO MPEICTaBUTh
OTPULIATENIbHBIMU BETUYNHAMH.
3. 3ajaHHbBIE CEYEHUS] CAMMETPUYHBI, ITIABHBIEC LICHTPAJIBHBIE OCU COBIIA/IAIOT C
OCSIMU CUMMETPHUU COCTABHOT'O CEUCHUS
4. MOMEHTBI MHEPIIMHU YaCTEH, YbH TJIABHBIE IIEHTPAIbHBIE OCH HE COBIAIAOT C
IJIaBHBIMU LIEHTPAJIBHBIMU OCSIMU CEYEHUS B LIEJIOM, IEPECUUTHIBAIOT C TOMOIIBIO
(bopMyIIbI IS MOMEHTOB MHEPLIMU OTHOCUTEIBHO MapajuleNIbHbIX OCEH.
Paccrosinue Mexay ocsiMU ONPEETUTh MO YEPTEKY.
IIpumep 3. OnpeaenuTs BEIUYUHY OCEBBIX MOMEHTOB HHEPIIUU
oTHOcuTENbHO ocelt Ox 1 Oy ¥ MOJAPHBIA MOMEHT MHEPLIMH IIOCKON (DUTYPBI
(puc 30).
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1 ¥l Pewenue

. 1. Omnpemenum oceBoit moMmeHT
0 UHepUun oTHocuTelbHOo ocu Oz. He-
N IO/IB3yeM (OPMYJIIBI  IJI  IJIABHBIX
<°Q O S\ n LNEeHTPaJIbHEIX MOMEHTOB. Ilpencra-
\\\‘é j\\;\)‘ —%  BUM MOMEHT WHEDPLUM CEYeHUsS Kak
hi2 : Pa3HOCTh MOMEHTOB MHEPLUYN KPYyTa U’
IIPSAMOYTOJILHIKA,
: 4
wd
Ilns xpyra = —,
‘; bh3
Puc. 30 s npsmoyronbHnka of TR

s npaMoyronsauka ocs O He npoxonut uepes IIT.
MomenT nneprmu nmpavoyrombuuka OTHOCUTeNHHO ocu Oz:

j.rz == \7:!7()2 + azAr

roe A — miowans cevenus; g — paccrosune mexny ocamu Ox u Ozxy.

J_W+W_W
L T A
MOMBHT MHGPHHH ceyeHnda
| mdt  bh3
J:c“—"j:cl—j:czs JI:E&_“T;

_314-20.10% 50.2%.103

0 = : = 783,7-10° mm*; 7, = 7837 cu?.
2. Ocesoit MmoMenT UHEpLUN OTHOCUTENLHO ocn Qy:
rd* hb3

Iy =Ty = o1 KPYT; Ty = — [PSAMOYTONLHIK.

1

MowmenT unepunu cevenns

rdt B3 3,14-200* 20 -50° 5. 4
NEer T =T - T =0 10t
Jy = 7600 cm®,

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

Tema 2.5. Kpyuenue.
Kpyuenuem HazpIBaeTCsl Harpy>KeHHe, MpU KOTOPOM B MOMEPEUHOM

CeYeHUHU Opyca BO3HUKAET TOJILKO OJIMH BHYTPEHHUM CUIIOBOM (pakTop -
KPYTAILIUA MOMEHT



OCHOBHEBIE MOJIOXKEHUA PACYETOB NPU RPYUEHIH

Pacnpedeaenue xacameavnbiz manpascerusi no cewenusc
npu wpyuenuu (puc. 31 )
Kacarenenoe manpsikenue B Touke A:
]W'KPA
)
Tp
roe p4 — paccTosHume OoT Touku A mo nemTpa
CeYeHHUd.

T ==

Yecaosue npounocmu npu xpyuenuu’

M, wd3
o= g Sl Wo = T~ 0,24 (xpyn),
3
W, = El%—-(l ~ %) (xonpuo),

My — xpyTsaumii MomenT B cedennu, Hou, H-muM;
W, — MomenT conporusiienus IPH KPYYeHuH, M3, MM:
; 2
[7x] — nomyckaemoe manpskenue npn xpywernu, H/m?, H/mn?.

ITpoexmuposounvili pacuem, onpedeaenue pasmepos no-
nepewHoz0 ceuenud

M,
Ceuenve — kpyr: d > & —=_.
y \/ 0.2

. 3 =
0,2(1 — )]’

Ceuenne — konbno: d 2=
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rae d — HADYXKHBI ANAMETP KPYTJIOTO CEYEHMUS;
dpy — BHYTDPEHHMIT DMAMETP KOJIBLEBOIO CedeHus; ¢ = dpy/d.

Onpedesenue payuonasbHoz20 pacnoaolcenud Koaec

Ha 6aay
Payuonaavnoe pacnoaoscenue xoaec — PACNOA0AHCEHUE, NPU KOTNO-
POM MAKCUMAALHOE 3HAUEHUE KPYMAUWE20 MOMEHMGA HA 6GAY — HAU-

MEHDULEE U3 BO3MOHCHDIT. -

Ilns sxoHOMEE MeTalTa ceuenne 6pyca PEKOMEHYEeTCs BBIIIOIHUTD
KOJIbLIEBBIM.

Ycaosue scecmrocmu npu Kpyuenuu
M,
w0 = E;; < [po]; G =~0,4E,

G — monyne ynpyroctu npu casure, H/m?, H/mm?;

E — wmonyne ynpyrocru npu pactsxenuu, H/m2, H/mm2.

[¢o] — momyckaemerit yron sakpyuusanus, (o] = 0,5+1 rpam/m;
Jp — TIONADHEIA MOMEHT UHEPUUY B cedeHuu, M, mm?,

ITpoexmuposounvlii pacuem, onpedesenue napysHcHoz0
duamempa ceuenusd

M, md* 32.7,
J 2 _K; = — R 4 L 4 P
»Z Gloo] Ts 5 0,1d* (xpyr); d> .
rd 327,
—J— — . 4 p
T 2 (1 —c*) (xombmo); d> TA—ci)’

PexoMeHannu mo BBIMOJHEHUIO pacyeTHO-Tpaduueckoit padoTsl Ne§.

1. ITocTpouTk 3MIOPY KPYTALIMX MOMEHTOB MO JJIMHE Bajia JJisl TPEAI0KEHHOM B
3aJIaHUU CXEMBI.

2. BoiOpaTh palnoHalIbHOE PacoIOKEHUE KOJIEC Ha Baly U AaJIbHEHIIINE pacueThl
IIPOBOJUTE ISl BaJIa C PALMOHAIIBHO PACIIONIOKEHHBIMH IIIKUBAMH.

3. Onpenenuth NOTpeOHbBIE AUAMETPBI Bajla KPYTJOro CEYeHHs U3 pacyeTa Ha
IPOYHOCTH M JKECTKOCTh U BHIOpATh HaKOOJIbLIIEEe U3 MOJTYYEHHBIX 3HAUEHUH,
OKpPYIJIMB BEJIUYHHY AUAMETPA.

4. CpaBHUTB 3aTpaThl METAILIA IS CIy4ask KPyTJoro U KOJIbLIEBOTO CEYEHHM.

CpaBHEHHE ITPOBECTH MO ILIOLIAISM [TONEPEUYHBIX CEUYEHUI BaJIOB.

[Inomanu BanoB paccUUTaTh B HAaMOOJEe HArPY>KEHHOM CEYeHUH (T10
MaKCUMAaJbHOMY KPYTSIIEMY MOMEHTY Ha 3MI0pPEe MOMEHTOB).

Ipumep 4. /g 3anannoro 6pyca (puc. 32) nOCTPOUTH AMIOPBI KPYTAIIUX
MOMEHTOB, pallMOHATBHBIM PACIIOJIOKEHUEM IIKMBOB Ha Baly JOOUTHCS
YMEHBUIECHUS 3HAUCHUS MAKCUMAJIBHOTO KPYTAIero MoMeHTa . [loctpouts amtopy
KPYTSIIMX MOMEHTOB MPU PAlMOHAIIBHOM PACHOJI0KEHUH IIKUBOB.
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mo=1000H-m M =200H-M o _ 460\ M3=400H M

P S A A O
R AT A O

JIE
Ik

3 yy 2 vy, 1 vy.
Omcpa
Mx
400 H-M
800 H'm
| 1000 H- m

Puc. 32
N3 ycnoBusi IPOYHOCTH OMPEACTUTh IMaMEeTPbl Baja JJIs CIIOIITHOTO

BH

| ¥ KOJIBIEBOTO CEYEeHUil, NPUHAB ¢ =

= 0,5. CpaBuuTs nomyueHHEIC
| DE3YJILTATEL O NOJIYYeHHEIM IHIOILAIIM NONEPEYHEIX CeveHui. [1] =

| = 35MIla.

Pewenue

| N

L. IToapsyscy meTomom cevenuit, ompenenseM KpyTAIIMe MOMEHTEL

| sa yyacTkax pasa (prc. 33 ).
Y )
m; (\ms mzml

‘ RNWN- -
My, M:c

a) 6) ‘.?)
Puc. 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. Crpoum 3mopy KpyTSILIX MOMEHTOB. 3HAeHMs KDY TALIAX MO-
MEHTOB OTKJIANKIBAEM BHHM3 OT OCH, T.K. MOMEHTLI OTPULATETbHbIE.

MaxcumanbHoe 3HaueHMe KDY TAILErO MOMEHTA Ha BaJIy B 3TOM CIIy-
sae 1000 H-m (puc. 33 ).

3. Brifepem pannonanbzoe pacronoxenne komec ma Basry. Hau6o-
7Ie€ LeNIeCO00Pa3HO Takoe pasMerleHne KOJec, TP KOTOPOM HauGoMbIIHe

[IONOKUTENBHEIE X OTPULATENbHEIE 3HAYEHNS KPYTAIINX MOMEHTOB Ha
viacTKax OyoyT mo  BOa- m, =200 Hem o =1000 H-m
MOXHOCTY  OOWHAKOBLIMI, my =400H: ;=400 H-m

W3 atux coobpaxenuit se- ‘/ B / B /—-\ \/ B

TyIIMi IIKUB, Tepenaonmil L =
vomerT 1000 HeM, nomera- ﬁ:% 600H-m

em Ommke K LEHTpY Bada, o K
BENOMEIE IIKWBE! 1 1 2 pas- i M
MEILIAEM CJIeBa OT BEIYIIEro é.lj

¢ MomerToM 1000 H-M, mxuz 400H-m
3 ocTaeTcs Ha TOM 3Ke Mec- Puc. 34

3mopa
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Te. CTpouM 3MI0pY KPYTSIIUX MOMEHTOB MPU BHIOPAHHOM PACIHOJIOKEHHUH IIKHBA
(puc.34).

MakcumalibHOE 3HaUCHUE KPYTSIIEro MOMEHTa Ha BaJly IPU BHIOpaHHOM
pacnoJiokeHuu koiiec Ha Bairy 600 H-m.

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

VYcnoBue NpoYHOCTH MPpU KPYyUEeHUH — T = M/ Wp<[t«].

MOMEHT CONPOTHUBIICHUS 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 nonyyeHnnsie 3HaueHust: d;= 40 mm, dx =45 MM, dz= 35 mm.
5. OnpenengemM quaMeTphl Bajla IO CEYCHUSIM IIPU YCIOBUH, UTO CEUCHUE —
KOJIBIIO.
MOMEHTBI COPOTUBIICHUSI OCTAIOTCSI TEMU HKeE.
ITo ycnoButo ¢ = dg/ d =0,5.
ITonsApHBIM MOMEHT CONPOTUBIICHUS KOJIbLIA
3
Wp = - (1 - c4)
16
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Dopmyina s OIpeNeseHns HAPYKHOIO IUaMETPa BaJla KOJIbLEBOTO
cedeHms OyIeT Clenyrolen:

16W,

d = 3 —=P.
(1 — cA)

Pacuer mMoxxHO mporecTnu no gopmyie

1

I______ 3 .
d = T

HuaMeTpsl Bajia 110 CEYEHUSIM:

16-114
dj = 10\3'/ : = 39,6 Mm;

3,14(1 — 0,5%)
16 - 17,1
L=102 ’ = 45,2, MM;
@ 0\/3,14(1 050 AR
16 - 5,6
I =102 D = 32w
% 10\/ ERVITEE B

HapyxxHble nmuamerphl Bajla KONBIEBOTO CEUEHUS ITPAKTUYECKU HE
H3MEHMIINCD. 7 '

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

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

[Ipu_ycnosun, uto cedenue

— Kpyr ;

nd?
A= —.
4
CrnnmonrHoe Kpyriioe ceyeHue:
3,14 - 402
Ay = ———4-&- = 1256 MMm?;
14 - 452
A2 = 3;'—;1*“—?— = 1590 MM2;
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_3,14-35?

Az = 962 mm?.
4
Ilpu ycnosmm, urTo ceweHme — KoubLO, ¢ = dgy fdi = 0,5
dl? Tl‘d2 7rd’2
AI — ™ ¢ . BH - - 2
i 2 2 (1-c).
Kosmblesoe ceuenne:
, 3,14 - 402 5 4
z --—-—4——(1 - 0,5%) = 942 mm*;
3,14 - 462
b = ——-4—-—-(1 —0,5%) = 1246 mm?;
3,14 - 352 |
5= ———-4—(1 ~0,5%) = 729 mm°.
CpaBHuTebHAS OLEHKA PE3yJIbTATOB:
A A A
T e =13
1 2 3

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

Tema 2.6. U3ru6

N3rubom Ha3bIBaeTCS TaKOW BHJI HATPY>KEHUS, IPU KOTOPOM B TIOTIEPEUHOM
CeYeHUHU Opyca BO3HUKAET BHYTPEHHUM CHIIOBOM (PaKTOP — U3THOAIOIINIT MOMEHT.

N3rub, npu KOTOPOM B MONIEPEYHOM CEUEHUN Opyca BO3HUKAET TOJIHKO
M3ru0arOmuii MOMEHT, Ha3bIBACTCS YUCTHIM H3THOOM.

N3rub, mpu KOTOPOM B MOMEPEUHOM CEYEHUH Opyca BO3HUKAET
U3rU0AIOMi MOMEHT M TOTIEPEYHAsl CHJIa, HA3bIBACTCS MOMEPEUHBIM U3THOOM.

OcHogHble non0dICeHUs]

[Tpu uncToM U3rnbe B MOMEPEYHOM CEUCHUU OAIKU BO3HUKAET TOJIBKO
M3ru0aromMii MOMEHT, TOCTOSTHHBIHM 110 BEJIMYHHE.

[Tpu nonepeyHom u3rude B CEYCHUU BO3ZHUKAET U3THOAIOIINIT MOMEHT U
MOIEepeYHas CUJa.

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

[Tonepeynas cuiia B MpOM3BOJILHOM CEYEHUHU OaJKU YHMCIEHHO pPaBHA
anreOpanyecKkor CyMMe POEKIIUM BCEX BHEITHUX CUJI, ICUCTBYIOIMIMX Ha
OTCEYEHHOW YaCTH Ha COOTBETCTBYIOIIYIO OCb.

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

HpMHﬂmble 3HAKU NONepevyHblx Cul u U3ZU6CZFOWZ/LX MOMEHMOo6
SHAKU NONEPEUNBIT CUL

M
/7Ny " Ionepeunas cuna B ceve-

HUI CUYUTAETCH NOAONCUMEND-

j 0 J Q Hotl, €CITI OHA CTPEMUTCS Pa3-

@ ) BEPHYMb CEUEHUE MO YACOBOU

VF cmpeaxe (puc. 36 a), ecam

a) 6) npomue, — OMPUYATIEALHOE
Puc. 36 (puc. 366).

3naxu usaubarowur MoMENMOB

Ecnu peficTByronme na yuacTke

m X
BHEIIIHNE CUJILl CTPEMATCS M30THYTh (7 (\ Q - h
m

banky ebvinyk.aocmblo 6Nu3, TO U3THU- U g M
GaronnTii MOMEHT CYMTAETCS NOA0NHCU- .
meavrvim (puc. 37 a), ecau naobopom a) 7 6)
— ompuyameavubin (puc. 37 6). Puc. 37

OcnosHble pacuemuvle Ghopmynvl npu uzeube

Pacnpedeaenue HOPpMAIbHOIT U KACAMEALNHIT HANPANCEHUT NPU u3zube

|G T

LA Myy
Y == -

-~ 7/%‘//1// O-H i \_7:1: )
| // £ : '1’5Q
77 T =% ™

i = A

Puc. 3T roe M, — wnarubaloiumit MOMEHT B ceye-

HOrO cj107; Jp — OCeBOH MOMEHT uHepumu cewenus (puc. 3

.
¥

HuY; () -— [onepevHas Cuia B CEYEHMM; Y ~—— DPACCTOSHUE A()}E;:ﬁ’l‘paﬂb-

Wx =

iin
Yaes

Wy — OCeBOlt MOMEHT CONPOTUBICHUS ceyenns; A — uomans ceyenus.
Ycaoeue npounocmu npu uzzube '

M,
max "
" = ")
[’L T
roe [o,] — momyckaemoe HapsKeHue.

[Tpu pemiennu 3a7a4 UCTIOIB30BAaTh COPTAMEHTHI HAa IBYTaBPhI U IIBEJLIEPHI
(npunoxxenus 1,2)
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IIpasuna nocmpoenus sniop

1. Jlnst ygacTka, rie OTCYTCTBYET paclpeeieHHas Harpy3Ka, IoIepedHast
CHJIa IOCTOSTHHA, @ U3rMOAI0IMN MOMEHT MEHSETCS 10 JIMHEHHOMY 3aKOHY.

Jnst ydactka 0anku ¢ paBHOMEPHO paclpeeIeHHON Harpy3Kou rornepeyHas
CHJIa U3MEHSETCA 0 JINHEWHOMY 3aKOHY, a 3II0pa OrpaHUYeHa HAKJIOHHOU
npsiMoid. M3rubaromuii MOMEHT U3MEHSIETCS IO KBAJIPATUYHOMY 3aKOHY, SII0pa
orpaHuyeHa napabdosoiu.

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

3. B Tom Mecre, rae k 0anake NpUiI0KeHa BHEIIHSASI COCPEJOTOUECHHAs CUIIa,
Ha 3III0PE MONEPEYHON CHIIbI BO3HUKAET CKAa4OK HA BEJINYMHY NPUIIOKEHHOMN CHIIBI,
a Ha 3III0pPE MOMEHTOB — U3JI0M.

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

5. B ceuenun, rae Kk 0anke NpUIOkKEeH COCPETOTOUEHHBIN MOMEHT, Ha 3MI0PE
U3ru0aroMX MOMEHTOB BOSHUKAET CKAYOK Ha BEIMYMHY MOMEHTA 3TOU Maphl.
[TonepeuHas cuia Ipu 3TOM HE U3MEHSETCS.

6. B ceueHnu Ha KOHIE OaJIKu TIOTIepeyHasi Cujla paBHA MPUIIOKEHHOHN B
TOM CEYEHUU COCPETOTOUYEHHOM CHJIE UM PEAKIINH B 3aJIENIKE.

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

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

9. Ecnu Ha y4acTKe morepeyHasi Chiia MoJI0KUTEIbHA, TO H3THOAOIIHIMA
MOMEHT pacTteT. Eciin Ha ydacTke nonepeyHasi cujia OTpULaTeNbHa, TO
U3ruOaroNUii MOMEHT YOBIBAET.

10. B ciryyae npuioxeHus pacpeiesIeHHOW Harpy3Ku IIpU EPEX0Ie
MOMEPEYHOI CUIIbI Uepe3 HOMb (HAKJIOHHAs JIMHUS NIepeceKaeT och adcuucce),
M3rMOArOIMi MOMEHT dKcTpeManeH (Mu™ win Mu™n),

IIpumep 5. [TocTpouTs 3MOPHI NONEPEUHBIX CUT M U3TMOAIOIINX MOMEHTOB
JUIs1 IByXOMOpHOU O6anku (puc.39).
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Tlpu ompeneseHNy Peakuuii B ONOpe PaBHOMEPHO pacrpeleICHHY Y

HATPY3KYy MOXHO 3apaHee 3a
Hoit cunoit: G = gl; ¢ = 4xH

MEHITBH PaBHOIEHCTBYIOMIEH cocpencvroqeu-
/m; G =4-6=24xH (puc. 39 ).

IIpu nocmpoenuu INI0P NONEPEUHBIT CUA U uz2ubaWUT MOMENMOB
pacnpedeqennas Ha2PY3Ka YUUMbI8aemcd NOCMENERNO.

Pacuer 6a1Kky MOAHO TTPOBECTH II0 XAPAKTEPHBIM TOUYKaM, IIPH afmu
HeOBXOMMMO 3HATEH TIPABWIA TIOCTPOEHMUS S0P, NEPEUMCICHHbIE BLIIIE. |

4
1
A |

"N R,= 7.2xH g = 4xH/m R,=168kH
! |
A L
- b B
\ Cd
r|< oM @ i
Puc. 39
Onpenesisem peaknuu B Olopax OalIku.
6 Ry =2 Ry=2T _ 168x
S ma=0;G-T—Rp-10=0; Rg = —— 0 p=T—=
24-3
S mp=0; R4:10-G-3=0; RA_GIO3,R_4=T:7,2KH.

[lposepka: 3 Fy =0; R4—G+Rp=0;7,2-24+168=0.

IHocmpoenue sniop

Anamusupyem cxemy Ganxm.

~

Pacemorpufs yuacrok 1 no ceuenns 1.
B omope A meiicteyer cocpemorouennas cuwna R4 = 7,2xH. Ha
yuacTke 1 momepeusas cmia ocTaeTcs HocrosHHON: Q1 = R4 = 7,2xH

(puc. 40 1).
Y\R4=72 kH 2 g =i TRo =168
A \ \ 5\ -
rrh 2 9\ .
4m " 6w 3l
< 1y, 2 yu. )
SRR R Snopa 0
. N mmm
se ! H‘\ 16,8 kH
\1\ »
| ) \“n}}\ Omopa
29 Mmax M =My
Puc. 40

WarnbBarormit MOMEHT B TOYKe A paBeH Hy/IO, T.K. 37leCh HET MO-
MeHTa BHermHel napur cuir: My = 0.
MomenT B Touke C (rpamuna yuacrka, z = 4M) Mg = Ra - 4;
Mg=7T2-4=288xkH M.
Omiopa ouepuuwBaeTcs upamoil JmHMel, HaksioHHON K ocm Oz

(puc. 40 ).



PaccmorpuM yuactok 2 (puc. 40 ). 3nech meiicTByeT pachpenesneH-
Hasg Harpyska WHTeHcuBHOCTBIO ¢ = 4 KH /M. Ilpu nepemernenun BOoms
ocn Gankm HalpaBO paclpeniefleHHas Harpys3ka CyMMUpPYyeTcs. Omopa
(Q2 — mpsMas JIMHNS, HakiIoHHas K ocu Oz. PacnpeneneHHas Harpys-
Ka HallpaBJleHa BHU3 (CM. OCHOBHbIe IpaBWiIa TIOCTPOEHUs SIIIOP, II. 4),

37lech 3Mopa U3rubalolLero MOMEHTa, OdepyueHa, ITapabooir, obpaleHHOR
BBIIIYKJIOCTEIO BBEpPX.

Peaxmus B onope R4 1 pacnpeneiieHHas Harpy3ka HaIpaBjeHb B
pasHble cTOpoHEl. CleoBATeIBbHO, BO3MOXKHA TOUKA, B KOTOPOIL, IO IIpa-
Uy 2, (2 = 0, a msrubaromuit MOMEHT SKCTPeMaJIeH.

Ilst noCcTpOeHNs SIIOpPBl MOMEHTOB HEOGXOMIMO COCTABUTE YPaBHe-
HI€ TIOTIEPEYHONM CUJIBI Ha y4YacTKe 2 U IPUPABHATH BEJIMYHHY IIONEpey-
HOU CUJIBI Hym0. M3 ypaBHeHns MOXHO OnpenenuTs KOODIUHATY TOYKH,
B KOTOPON M3rubaroImi MOMEHT 3KCTPEMAJIEH.

IIpoBomum HeoGXOMMMEIE pACYeTH], ONpeneaseM BeIMINHbL Ioepey-
HBIX CHJI ¥ M3rubaionimmx MOMEHTOB B XaPAKTEPHBIX TOYKAX.

Paccmorpum yuactok 2, ceuenue 2 (puc. 70 1.
YpaBHenue nonepeusoit cuisl Qg = Ry — q(z — 4) = 0.

7 2
Orkyna: zg, = -(—f— +4; 29, = T + 4 = 5,8M, 29, — KoOpAuHaTa

TOYKM, II€ M3rubaronmi MOMEHT dKCTpeMater, T. K. Qg = 0.
Y paBHEHNEe MOMEHTa Ha yJacTke 2:

(22 — 4)°
5

IIpn 29, = 5,8 Mg, = MD*,

MaxcumannbHOe 3HaueHWe u3rubaloIero MOMEHTa Ha Y4acTke 2

Mp**=172-58— 4-(—§—82——fl-)—- = 35,3xH - m.
3HaYEHNs IIONEPEYHON CHIIBI U M3rHGAIOIIEr0 MOMEHTA, B TOUYKe B:
s = Rp =16,8xH; Mg = 0. _
Ctpoum amopy nonepevnoit cuist. Ilepsriit yuacTok — mpsMas am-
B, napajuiensHas ocu Oz. B Touke C' amropa cTaHOBUTCS HAKJIOHHOM.
Crpoum smopy nsrubatommx MoMeHTOB (puc. 40 !

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

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

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

| A B .C DU
4 M
80 kH

Fr=20xH 4ﬂ

0 - lﬁ‘

20kH | |

ty

A

0 ) Y  Smpa B
e

25FH

Puc. 41
Pewenue

banka 3amemiena. Peakiuu onop MoHO He onpeaensatb. Pacuérel ynoOHee
MIPOBOJUTH MO XapaKTEPHBIM TOYKaM. DMIOPY MOMEPEUHBIX CUJI HIOCTPOUM B
KauecTBe TPEHUPOBKU. 10 ycioBHIO 3TOM 3a/1a4u 3MIOPY MONEPEUHBIX CUJT
CTPOUTH HEOOSI3aTEIBHO, T.K. Pa3MEPhl CEUEHUs MOAOUpAIOTCS U3 pacuéra
HOpMAaJIbHBIX HaIlPsHKEHUH.

OmnpenernsieM BETUYUHBI TONEPEYHBIX CHII U U3rHOa0IIX MOMEHTOB B
XapaKTEepHBIX TOUKAX.

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

Qp=F—-F,=20- 45=-25xH; Mg=F;"4=20-4=80kH"w™m;

Qs =Qc=Qp

B touke C npuioxeH BHEIIHUI MOMEHT, [IO3TOMY Pacd€T MPOBOJAUM JIJIS
JIeBOTO ceueHust (6e3 MOMEHTa) U JIJisl PABOr0 — C MOMEHTOM.

M =F;-6 — F,-2 =206 -45-2 =30 kH'™m

M8 = M™% + m =30 + 25 =55 xH ™.

Mp=F;'8 —F,4+m=20-8-45-4+25+5xH™m.

B cooTBeTCcTBYIOIIIEM MacITabe CTPOUM SITIOPHI TIOTIEPEYHBIX CHIT U
M3rHOArOIUX MOMEHTOB (puc.41).
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OnacHoe ceueHue — ceueHune 0aiKku, riie JeHCTBYeT MaKCUMAaIbHbIN
MomeHT. [lo ycioBuio npoyHocTH nogdupaeM pa3Mepbl OaTKi B ONTACHOM
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 nayTaBp No
30a, MmomeHT compoTuBieHus Wy = 518 cM® | mmomans ceuenns A = 49,9 cm?.

JI71st cpaBHEHMS pacCuynuTaeM pa3Mephl OaIKy KBAAPATHOTO CEYEHUS 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.

Jl1st mepeayn Bpalaroiero MOMEeHTa, U3BMEHEHHS] CKOPOCTH BpalleHUs B
MEXaHU3MaxX U MalluHaX MPUMEHSIIOT MEXaHUUECKHE TTepeIaym.

MexaHudeckue neperadn KaacCupuIupyrTCs:

- TT0 B3aMMHOMY PacCIOJIOKCHHIO BEIYIIETO U BEIOMOTO BaJlOB B
MIPOCTPAHCTBE — Mepeadil MEXTy MapaJlJICIbHBIMA BaJIaMU, MEXITY
MIEPECEKAIOIIUMHUCS BaTaMH, MEXKTy CKPEIIMBAIOIITUMUCS BaJlaMU;

- 110 IPUHIIUITY OCYIIECTBIICHUS TTepeaadn IBMKEHUS — TIEpeIadn TPCHHUEM,
nepeaun 3alerieHueM;

- 110 C1IOCO0Yy KOHTAKTa MEXIY BEIYIIUM U BEIOMBIM 3BEHBSIMU — MEpEIauH
C HETMIOCPECTBEHHBIM KacaHUEM, TIepeIaun ¢ THOKOW CBSI3bIO.

Baxneiiien xapakTepuCTUKON JIF000H mepeiauu SBISETCS IEPEIaTOqHOe
OTHOIIIEHUE, KOTOPOE MOKA3BIBAET, BO CKOJIBKO pa3 yrioBasi CKOPOCTh ® (MU
4acToTa BpaleHHUs ) OJHOTO BaJia Mepeaadn OOoJIbIle UM MEHBIIIE YTIIIOBON
CKOPOCTH (4aCTOTHI BpAIlIEHUS ) JPYTOro Bayia Mepeadn.

Jlnst moOol nepenayn neperaToyHoe OTHOLIEHUE (YHUCIIO):

@,

g o

. n,
Uj2=12=—=
n, @,

y y D,
Jlns pemeHHOM U (PPUKITMOHHOM TIepeaad: U= o rae D — nuamerp
1

IIKKBA, C CHMBOJIOM | — BeyIero, ¢ CAMBOJIOM 2 — BEIOMOTO.

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

. Z,
JI71s uepBAYHON nepefayn: U, ==, TJI€ Zx — YUCIIO 3yObEeB UEPBSIYHOTO
z

u

KOJIeCa, Zy — YMUCJIO 3aX0J0B YCPBIKA.
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[IepenaToyHO€ YMCI0 MHOTOCTYIIEHYATON IIEPEAAYN ONIPENEIIACTCS KaK
IIPOU3BEJCHUE NIEPEIATOYHBIX YHACEI OTAEIBHBIX CTYIICHEM.

Ha pucynke 42 npuBeneH NpuMep KNHEMAaTHYECKON CXEMBI
MHOTOCTYIIEHYATOM NEPeIauu, COCTOSAUIEH UX TPEX CTyNEHEN 3yO0UaThIX
LHUJIMHIPUYECKUX ITepeaay.

7
.

7 J
-1 K ] x‘--
. B
Z; J X b_ X 4
- %6
24 i X
Puc. 42
KOHTPOJIbHBIE 3AI[AHI/I}I

I10 pa3aciiaM: COIIPOTHUBIICHHUC MAaTCPHUAJIOB U ACTAJIM MAIlIMH

Pacuérno-rpajduueckasi padora 6. Tema 2.2.
3aoanue 6.1. ITocTpouThb 3MIOPHI NPOJOJIBHBIX CHII 1 HOPMaJIbHBIX
HaIpspKeHUi no JuinHe Opyca. OnpeaenuTts nepeMenieHue cBOOOJHOTO KOHIIa

Opyca. JIByxcTyneH4aThlil cTaibHOM Opyc HarpyxeH cuiiamu Fi, Fy, Fs [lnomanu

MONEPEYHBIX ceueHn A U Ao.
[punsrs E = 2-10° a/mm>,
JlaHHbIe BHIOpATh U3 TaOIUIIBI 6 U puc.43.

As
:! E FZ Ay - F_; A | :
= 3 o 1 E 3 F2 F]
| ?——9 N i A R e — D e
i | p
4 2
g ! 2 :
b a sle e Sie a a a i « < o sle d u }.J
a 6)
Az y & -42
: | : A
1 7 2 F 1 £ A o
g s e Sl e R S I — e i 5L —t e e —
Iyl @ a 2a T a a a a o
rd N
8) 2)
S F, A F A e
4 F = 5~ P Fi
} b I SO G e e e il
¥ 2t ~ = 4 Cabi = >HE ¢ c Eald 2 ’E“—><—'2—a'—;‘
d) 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] 16

Ag,eMm? 321 4 | 1,525 128 | 1,7 1264429 24|32 | 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 | 1,726|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 paBHoBecuH Tsroii BC. Onpenenuts pa3Mepsl NOMEPEUYHOTO
CEUEHUS TATU ISl ciayvas: ceueHue — kpyr. [Ipunsats [c] = 160 MlIa.
CoOCTBEHHBIN BEC KOHCTPYKIIMH 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‘-ICHPIﬁ,

IIPEJICTaBICHHBIX Ha cxeMax (puc.44). JlanHble BBIOpaTh U3 TaOIUIBI 8 1 puc. 45.
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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 prc.46.
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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 OAJIKK, HATPYKEHHOM COCPEAOTOUCHHBIMU

CWJIAMHU U TIAPOU CUJI C MOMEHTOM M, MOCTPOUTH BIIOPHI MONEPEYHBIX CUII U
U3rn0aroImx MOMEHTOB. HaliTh MakCUMaJIbHBIA N3TrHOArOIN MOMEHT U U3

YCJIOBUS MPOYHOCTH MOI00paTh MOTIEPEUHOE CEUCHHE OAJIKU B BUJIE CTAaHAAPTHOTO
npoduis (cM.1a6110) U MPSAMOYTOJIbHUKA C COOTHOIIIEHHEM CTOPOH h=2b.
Marepuan — ctanb, nonyckaemoe Hanpsbkenue 160MIla. Paccunrats mioiaau
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IOMEPECUHBIX CEYCHHUM U CJEIaTh BBIBOJ O HCHGCOO6p33HOCTI/I IIPUMCHCHUSA

CCUCHMA.

Jlannble BeIOpaTh U3 Tabauibl 10 u puc. 47.
[Mpoduns 1 — nByTaBp, npoduis 2 - mBELIEP

F) F T [ F Fi
v A 4 A 4
’”@”a 2a 2a - a’&” ”ﬁ”a 2a 2a ag%’”
N = N R
a) 0)
IE) Fll F Fi F (ﬁ?
’"%L a >|< 2a 2a ”ﬁ’” ’”@7 a 2a 2a a ’ﬁ’"
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6) 2)
B L. & |F E
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= ] “F L
) 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 |20 (22 |24 |26 |28 |10 |12
F,, kH 44 148 |78 |84 |12 12,817 18 22,824 |44 |48
m,kHw™M |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
ITpocduss | 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 BapuanTsl
METP 13 (14 |15 |16 17 |18 19 |20 |21 22 |23 |24
F,, xH 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 n300paxx€HHBIX 00K TOCTPOUTH DMIOPHI MTOTIEPEUHBIX
CHJI M M3rr0aromnx MOMeHTOB. HaliTn MakCUMaJILHBINA U3TrMOAfOIINIA MOMEHT U U3
YCJIOBUSI IPOYHOCTHU MTO00PATH MOTMIEPEYHOE CeYCHUE OANTKK B BUEC CTaHIaPTHOTO
npoduiisg (cM.1abnl 1) U NpsAMOYroJIbHUKA C COOTHOIIEHHEM CTOPOH h=2b.
Marepuan — cranp, gfonyckaeMmoe Hanpsbkenue 160MIIa. Paccuurats mmomaau
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IOMEPECUHBIX CEYCHHUM U CJEIaTh BBIBOJ O HCHGCOO6p33HOCTI/I IIPUMCHCHUSA

CCUCHMHA.

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

4 7 m. O F 4 m
: , N2
, 2a 2a a 2a a a.l
x W pad i i g
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Tabmuma 11
[Tapa BapuanTel
merp |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 | 48e
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,xH |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 [0,6 [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 | 48e
Opodmms |1 |2 [1 |2 1 |2 1 [2 [1 [2 |1 |2
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KontpoabHoe 3apanue no pasaeny 3 «/leraau mamun», temsi 3.1-3.4.
3aoanue 10.11ocTpoUTh KNHEMATUYECKYIO CXEMY MHOTOCTYIIEHYATOMN

nepeaayr B BHIOpaHHOM MaciuTade. OnpeenuTh nepeaTouHbIe Yucia Kax 10
CTYIICHH U BCcel mepenayn. J[anHubie BeIOpaTh U3 Tabmmimb! 12.

Tabmuma 12
Crynenu OCHOBHBbIE 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 OCHOBHBIE TapaMeTPbI
BapuanTsl
9 10 11 12 13 14 15 16
I crynenb — | z1=15 71=30 71=20 71=30 71=16 71=32 | z21=18 71=54
KOHWY.3y0u. | z2=30 7>=15 7>=30 7>=20 7,=32 722=16 | z,=54 72>=18
neperaya
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 Ds=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
nAIuHAP.3y0 | z22=30 7>=15 7>=30 7>=20 7>=32 75=16 | 7,=54 7>=18
4. eperada
Crynenu OCHOBHBIE TApaMETPhI
BapuaHTsl
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 sTq=1 =2 SAq=2
neperaqya
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 74=16
neperavya
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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1. Bepeuna JI.LW., KpacnoB M.M., Texuuueckasa mexaHuka — M.:
N3 parenbckuit neHTp «Akagemus»,2013.

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

2. CetkoB B.U., CoopHHK 33724 IO TEXHUYECKON MeXaHUKe — M.
W3natensckuil 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.

TexkcTbl KOHTPOJIBHBIX BONMPOCOB VISl JK3aMeHa (3a4dera)

buiner 1
1. banounsle cuctemsl. OmnpeieieHne peakuii Oop U MOMEHTOB 3aILIEMIICHHUS.
Buapl Harpy30k, pa3HOBUIHOCTH OMOP OAJTOYHBIX CUCTEM.
2. 3ybuarsie nepenaun. OcoOOEHHOCTU KOCO3YObIX U IIIEBPOHHBIX KOJIEC.
XapakTepucTuKa KOHUYECKUX Mepeaay.
3. ITocTpouTk 3MIOPHI MPOAOIBHBIX CUJI U HOPMAJIBHBIX HAIPSKEHUM.
buner 2
1. 3amaun TeopeTnueckor MexaHuku. lloHaTre o cuie u cucreme cuia. AKCUOMBI
CTaTUKH.
2. M3rub. Knaccuduxanus BunoB n3ruda. BHyTpeHHe cHiIoBbIE PaKTOPHI IPH
u3ruoe.
3. ITocTpouTh KHNHEMATHUYECKYIO CXEMY MHOTOCTYIIEHYATON Mepe1ayun.
buner 3.
1. IlpocTpancTBeHHAas cuctemMa cuil. MOMEHT CUJIbl OTHOCUTEIBHO OCH.
[Ipon3BoJIbHAS M CXOASAIIASCSA CUCTEMA CUII. Y PABHEHHUE PABHOBECHS.
2. N3ru6. OcHOBHBIE MpaBUIIa MOCTPOEHUS SMIOP MONEPEYHBIX CUJI U U3THOAIOIINX
MOMEHTOB. [IpuinoxxkeHsl pacnpeneaeHHbIe Harpy3KHu.
3. Onpenenutsb o01Iee IEpeJaTOYHOE YUCTIO MEPEIayu.
buner 4
1. IIpocreiimme nBM>KeHUS TBEPAOIo Tena. [locTynaTensHOe U BpalaTeIbHOe
nBIOKeHUE. YacTHBIE CIydan BpalaTeIbHOTO JBUKCHHUS.
2. lMogmmmanky kauenus. Knaccudukaruys noammmHauKoB KaueHus. JloctTonHcTBa
U HejocTaTku. Busl pa3pyiieHunii 1 KpuTepuu paboTOCIIOCOOHOCTH.
3. Onpeaenutsb pa3Mephl MOMEPEYHOT0 CeUeHUs Opyca.
buner 5
1. OcHOBHBIE IOHATHUSA U AKCUOMBI TUHAMUKH.
2. lMogmmmanky ckonmkeHus. Kinaccuukarius moIIIMITHAKOB CKOJTBKEHUS.
JlocronHcTBa 1 HepocTaTku. Marepuansl. Buabl pa3pylieHui U KpUTEPUU
paboTOCTIOCOOHOCTH.
3. IIpoBepUTh NPOYHOCTH CBAPHOTO COECTUHEHUSI.
busner 6
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1. OcHOBHBIE MOHATUS KUHEMaTUKU. KunemaTuka TOUKky (OCHOBHbIE
KMHEMaTUYECKUE TapaMeTphl).

2. 3ybuatsie nepegaun. Kiaccudukanus 3y0uaTsix nepenay. ['eometpus u
KHMHEMaTHKa 3y04aToro HMJIMHAPUYECKOrO KoJeca.

3. OnpeaennuTh BEIMYUHBI OCEBOIO MOMEHTA UHEPLIMH.

buner 7

1. MexaHn4decKkre UCTIBITAHUS HA PACTSKEHUE U Cy)kaThe. MeXaHndyeckue
XapaKTEPUCTUKH MPOYHOCTH U INIACTUHYHOCTU MaTepuana. Buael nuarpamm
pactspkeHus. PacdeTsl Ha TPOYHOCTH MPU PACTSKEHUU U CKATHUU.

2. O6uue cBeneHus o nepenavax. Knaccuduxamnus nepepad. Kunemaruueckue u
CUJIOBBIE COOTHOIIEHUS B IIEPEAATOYHBIX MEXaHU3MAaX.

3. N300pa3uthb cucteMy Cuil, JEHCTBYIOIIUX Ha IIApHUP.

buiner 8.

1. PaGota u monHoCTh. PaboTa moCcTOSTHHOM CHUIIBI Ha MPSAMOJIMHEHHOM U
KPUBOJUHEHHOM IyTH. PaboTa CUITBI TSKECTH.

2. ®puknuoHHbIe niepenayn. TpedoBanus Kk MmaTepuanam. JloctonHcTsa u
HEJIOCTAaTKHU. PacyeT Ha MPOYHOCTSH.

3. BoIiOpath pallnoHaIbHOE PacnoioKeHHe KoJiec Ha Bay. [IocTpouTk smtopsl
KPYTAILIAX MOMEHTOB.

buner 9.

1. OCHOBHBIE TIOJIOKEHHUSI COPOTUBIICHHS] MAaTEPUAIOB. MexaHnYeCKre CBOMCTBA
MarepruasioB. Buasl pacueToB. OCHOBHBIE TUIIOTE3BI U JOMYIICHMUS.
Knaccuduxanus Harpy3ok. @opmbl 3IEMEHTOB KOHCTPYKIIHH.

2. 3yOuatsie nepenaun. TpeboBanus Kk MaTepuaiam. [I[puduHbI BEIX01a U3 CTPOSI U
KpUTEpUH paboTocrocoOHOCTH. PacyeT Ha MPOYHOCTH.

3. Onpenenuth peakuyud HUTH U TTaJKOW OMOPBI.

buner 10.

1. U3rub. lepopmariuu ripu unctoM uzruoe. opmynsl 175 pacuera HOpMaIbHBIX
HaIpsbKeHU npu n3rude. PanmonanbHble ceueHus npu u3rude. Pacuersl Ha
MPOYHOCTH MPHU U3ruode.

2. Bapuaropsl. OCHOBHBIE XapaKTEPUCTUKH, BUJIbI, N300paXKeHUs Ha
KMHEMAaTUYECKUX CXEMax.

3. Onpenenuth BEIUYUHY PABHOJACUCTBYIOMIEN NIOCKON CUCTEMBI CXOASIIUXCA
CUJI aHAJIMTUYECKUM CITIOCOOOM.

buner 11.

1. Ilnockas cucrema cxonsmuxcs cuil. OnpeaeneHue paBHOAEHCTBYIOIIEH
T€OMETPUYECKUM U aHATTUTHIECKUM CITOCOOOM.

2. MydTte1. Knaccudukanus mypt. OCHOBHBIC XapaKTEPUCTUKH.

3. [TogoGpath pa3mepsl cedeHus OaKu B BUE IBYTaBpa.

buner 12.

1. Kpyuenue. Buyrpennue cuioBbsie hakTopsl nmpu Kpydenuu. [ledopmarim npu
Kpy4deHUU. [ MIoTe3bl NpU KpyYEHUHU. DMIOPHI KPYTSIIUX MOMEHTOB.

2. ®puknonHbie nepegayr. OCHOBHBIE XapaKTePUCTUKH, BUJIbI, M300pakeHUE Ha
KHMHeMaTuueckux cxemax. CKoJIb)KeHHE U OYKCOBaHUE B (PPUKIIMOHHBIX
nepegayax.
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3. PaccuntaTh CyMMy MOMEHTOB CHJI OTHOCUTEIIBHO TOUKHU.

buiner 13.

1. ITonsiTue o Tpenuu. Buabl TpeHus.

2. BHelrHue cuiibl 1 BHyTPEHHUE CUIIOBBIE (haKTOpbl. MeTo1 CeUeHUH.
Hanpsoxenust.

3. Onpenenutsh nuana3oH I perynupoBaHus BapraTopa.

buner 14.

1. Pactsxenune u cxxarue. [loctpoenne s3mopel npoaosbHbIX cuil. Hanpsxenne
IIPU PACTSKEHUH U CIKATHUM.

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

3. OnpenenuTs peakiuy 3a1EIKH.

buner 15

1. IInmockast cucteMa MpOU3BOJIBHO PAcIoIOKEHHbIX cwil. Teopema IlyaHco.
IIpuBeneHue K TOYKE INIOCKOW CUCTEMBI IIPOU3BOJIBHO PACIIOIOKEHHBIX CHUIL.
VYcnoBue paBHOBECHS IIPOU3BOJIBHOM TUIOCKOM CUCTEMBI CHUIL.

2. CoennHenus. PazbeMHBIE U HEpA3bEMHBIE COCTUHEHMS, BUJIBI, XapPAKTEPUCTUKH.
OCHOBHBIE KpENEKHbIE Pe3b00BBIE cOeAMHEHUS. [[pUUrHbI BBIXOABI U3 CTPOS,
KpUTEPUH pabOTOCIIOCOOHOCTH.

3. [TocTpouTs 3MI0pY KPyTAIIUX MOMEHTOB Ha Baly.

buner 16

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

2. Pemennsle nepenaun. Cuiibl HaTsDKeHUS B peMHe. Hanpsbxkenns. Pacuer pemus
10 TATOBOM CHIOCOOHOCTH. JIOCTOMHCTBA U HEOCTATKHU.

3. BeuMCIUTh IIaBHBIA LIEHTPAJIbHBIA MOMEHT UHEPIIUU CEUEHUS.

buner 17

1. PaGoTta 1 MOIIHOCTh. MOIIHOCTh NPHU MOCTYNATEILHOM U BpalllaTeIbHOM
nekennd. KoahduimeHT nonae3noro AecTBusl.

2. Yeppsiunble nepenayn. OCHOBHBIE XapakTepuUCTHKU. 300pakeHne Ha
KMHEMaTHUYECKUX cxeMax. Bujpl pa3pyiieHuii 3yObeB uepBsyHOro koseca. Pacuer
Ha MMPOYHOCTh U TEIIOBOM pacyer.

3 Onpenenuts BEIUYMHY MOMEPEUHON CUITBI M U3TM0A0IIEr0 MOMEHTA B CEYEHUHU.
buner 18

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

2. Pemennsie nepenaun. Knaccudukanus, n3odpaxeHne Ha KHHEMaTHIECKUX
cxemax. ['eoMeTpuueckue 1 KWHEMaTHYECKUE 3aBUCHMOCTH PEMEHHBIX ITepeay.
3. OnpenenuTth BEIUUYUHY PEAKIUU B orope A.

buner 19

1. M3ru6. OcHOBHBIE IIpaBUiIa TOCTPOSHUS SMIOP MOMEPEUHBIX CHUJI U U3TUOAIOIINX
MOMEHTOB. [IpHri10KeHbI COCpeI0TOUEHHBIE HATPY3KHU.

2. Pegyxropsl. OCHOBHBIE XapaKTepUCTUKH. KnuHeMaTnueckne cxeMbl, OCHOBHBIE
apaMeTphl.

3. Onpenenurts yriaioBO€ YCKOPEHHUE Tea.

buner 20
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1. ITapa cui. MomeHT napbl cuil. MOMEHT CHIIBI OTHOCUTEBHO TOYKH.

2. 'eomeTpryeckne XapakTEPUCTUKH INIOCKUX ceueHui. CTaTu4eCcKui,
LEHTPOOEKHBIN, OCEBBIE U MOJISIPHBI MOMEHTBI MHEPLIUU CEUeHUN. MOMEHTBI
WHEPLHHN NMPOCTEUILNX CEYEHUN.

3. ITocTponTh KNHEMATHYECKYIO CXEMY MHOT'OCTYIIEHYATOM IEPEIayn.

buner 21

1. JIBmxeHnue MmatepruasibHON Toukd. Cuina nHepuud. [I[puHIMn KHHETOCTaTUKA
(mpunnmn [lanambepa).

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

3. IlocTpOUTh KNHEMATHYECKYI0 CXEMY MHOI'OCTYIIEHYaTOU ITEPEAAYH.

buner 22

1. Hentp TsxecTr. Cuia TsxecTr. Todka NMPUIIOKEHNS CHIIBI TSKECTH.

2. Pacuertsl Ha cpe3 1 cMsThe. OCHOBHBIE IPEAIIOCBUIKH Pacy€TOB U pacUETHBIE
bopMyIbL.

3. ITocTpOUTh KNHEMATHYECKYIO0 CXEMY MHOTOCTYIIEHYATON ITEpPEIAYN.

buiner 23.

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

2. O0uue cBenenus o nepegavax. Knaccupukanus nepenad. Kunemarnueckue u
CUJIOBBIE COOTHOLIEHUS B IIEPEAATOYHBIX MEXaHU3MaX.

3. OnpenenuTs CUITy TPEHUS, BO3HUKAIOILYIO 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
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9.

S

COJIEPXXAHUME
OOmas yacThb
OO01Iue MeToanYecKe yKa3aHus
Jluteparypa
TemaTnueckui IJ1aH
Conepxanve y4eOHOM TUCITUTIIIMHEI
MeToandeckue yKkazaHus U MPUMEPHI peIICHUs 3a/1a49 K
KOHTPOJIbHOM padoTe 10 pa3feny «TeopeTudeckas
MEXaHHUKa
3agaHus U1 KOHTPOJIBHOM paOOThI IO pa3aeiy:
TeopeTUYecKasi MeXaHHKa

. Meronnueckue ykasaHus U IPUMEPBI PELICHUS 3a7a4 K

KOHTPOJILHOU paboTe 1o pazjiesiaM: COPOTUBIICHUE
MaTEpUaJIOB U JETaId MAIIUH

3agaHus 4711 KOHTPOJIbHOM paboThI IO pa3ienam:
COTIPOTUBIICHUE MATEPUAIIOB U JIETATH MAIIHH

10.TekcThl KOHTPOJIBHBIX BOIPOCOB ISl IK3aMEHa
11.1Tpunoxenus
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