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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma yueOHOM AuCHMIUIMHBI «TeXHUYECKas MEXaHMKa» IpelHa3HaueHa
JUISL peali3aliy TOCyIapCTBEHHBIX TPEOOBAHUN K MUHUMYMY COJEP)KaHUS U YPOBHIO
MOATOTOBKM BBIIMYCKHUKOB IO CHELUAIBHOCTSM MO NpOrpaMMmaM MOJATOTOBKH
CIIELMAIIMCTOB CPETHETO 3BEHA.

OcHOBHBIMM  337ayaMH Kypca «TexHuueckas MeEXaHUKa» SBISIOTCA
(¢opMupoBaHue OOIKMX U NPOPECCHOHAIBHBIX KOMIIETEHLMH, W3JI0KEHHBIX B
TpeOOBaHUSAX K  pe3ysJbTaTaM OCBOEHHMS OCHOBHOM  Ipo¢)ecCHOHAIBHOU
o0pa3oBaTeILHON MPOrpaMMBbI MO CHEIUATBLHOCTAM. TeXHUK (CTapIivil TEXHUK)
JNOJDKeH o0jajaTh OOMMMM  KOMIETEHLMSMH, BKIIOYAIOIMIMMH B cels
CIIOCOOHOCTb:

OK 1. IloHuMaTpe CyIIHOCTh U COLMAJIBHYI0 3HAYUMOCTb CBOEH Oymyuiei
npodeccun, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAESTENbHOCTh, BHIOMPATh THIIOBBIE
METOJbl U CIOCOOBI BBIMNOJHEHHsS] MPO(ecCHOHANBHBIX 3a7ady, OLEHUBATh WX
() PEeKTUBHOCT U KA4E€CTRO.

OK 3. IIpynuMarsh pemeHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh MOUCK U UCIIOJIB30BaHUE MH(OpMAUU, HEOOXO0AUMOU
111 3PEKTUBHOTO BHITIOJIHEHUS MTPO(PECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIEHOTO
Y JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnonb3oBaTh MHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npohecCuOHANBHOM NeATENbHOCTH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHJbI
(MOJYMHEHHBIX ), PE3YIbTAT BHIMOJHEHUS 3a/IaHUS.

OK 8. CaMocTosiTeNnbHO OmpenensaTh 3agaur  MNpodecCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUS, 3aHUMATHCA CaMOOOpPa30BaAHUEM, OCO3HAHHO TUIAHUPOBATH

ITOBBIIMICHUC KBaJ'II/I(bI/II(aI_II/II/I.



OK 9. OpueHTHpOBaThCS B YCIOBUSAX YacTOW CMEHBI TEXHOJOTUM B
poecCHOHANTEHOM eI TEIIEHOCTH.

Texauk (cTapmuii TEXHWK) JODKEH 00JamaTh mpodhecCHOHATBHBIMA
KOMITETEHIIUSIMH, COOTBETCTBYIOIMMU OCHOBHBIM BHJIaM MpPO¢ecCHOHATBHON
NEeSATeTLHOCTH.

VYueOnas pmucimmmHa «TexHudyeckas MeEXaHWKa» SIBISICTCS  JUCIIUTUTMHOW
OO0ILETIPOPECCHOHANIBHOTO  IUKJIAa B CTPYKTypE OCHOBHOM MpodecCHOHATLHOU
0o0pa3oBaTeNbHOM  MPOrPaMMbl IO CHCIMAILHOCTH, HWMEET  TMPAKTHYCCKYIO
HaIPaBJICHHOCTh U TECHYIO B3aUMOCBSI3h C IPYTUMHU 001IEeTpOodeCCHOHANTBHBIMU U
CHEIUATBHBIMA TUCITUTITMHAMHI

JlaHHast ~ JUCIMIUIMHA  MpeIycMaTpuBaeT  HM3YyYeHHE TpeX  Pas3JIesioB:
TEOpeTUYECKasi MEXaHHUKA, COIPOTUBIICHUE MATEPUAJIOB, JIETAIN MAIlIHH.

B pe3ynbrare u3ydeHus TUCIUIUTMHBI CTYICHT T1O0JIKEH

3HATb: OCHOBHBIC TIOHSTUSI M AKCHOMBI TEOPETUYECKONM MEXaHWKH, 3aKOHBI
paBHOBECHSI W TIEPEMEIICHUs TENl; METOAWKU BBIIOJHEHHUS OCHOBHBIX PAcUEéToB ITO
TCOPETUICCKON MEXaHWKE, COMPOTHBIICHUIO MAaTEPHAIOB W JICTASIM MAaIlWH; OCHOBBI
MIPOCKTUPOBAHUS JIeTaIeH 1 COOPOYHBIX €AMHUI] OOITIET0 Ha3HAUCHHSI.

yMeTh: BBITIOJHATh OCHOBHBIC pPACUYEThl I0 TEOPETUYCCKOW MEXaHHKE,

COITIPOTHUBJICHUIO MAaTCPUAJIOB U JCTAJLAM MAIlIWH.



OBIIME METOINMYECKHUE YKA3AHUA

Llenb JaHHOTO METOAUYECKOTO MOCOOUS — MOMOYb CTY/IEHTY W3y4YHTh
TUCIMTUTMHY « TeXHMYecKast MEXaHUKay.

[TocoGue coaepKuT NpUMEPHYIO MPOrpamMMy, CIIMCOK PEKOMEHTyEeMOM
JUTEPATypPhI ISl N3yUEeHUsI IUCIUTUTIHBI, KOHTPOJIBHBIE 3a/IaHus, TIPUMEPHI
BBITOJIHEHUS 33JJaHUH U YKa3aHUS K HUM, TIepeueHb IK3aMEHAIIMOHHBIX OMJIETOB.

N3yueHre TUCIMIUIMHBI BKITIOYAET CAMOCTOSITENbHYIO paboTy € JIMTEpaTypoH,
CIyIIaHue 0030pHBIX JIEKIUI U BBIOJHEHHUE MTPAKTHYECKUX padoT, BHIIOIHEHUE
KOHTPOJIbHBIX pabOT, MPOBEAECHHUE SK3aMEHOB.

Howmep BapuaHTa onpenesnser npeno1aBarelb.

[Ipu BBIMOTHEHUN KOHTPOJIBHBIX BOITPOCOB U PacueTHO-Tpapuueckux 3aaad
HEOOXOMMO M3YUHUTh yUeOHBIA MaTepraj COOTBETCTBYIOLIEH TeMbl. [
3aKpemIeHUs MaTepuaia pa3o0paTh pelieHue 3a1ad o y4eOHUKY U B
METOIMYECKUX YKA3aHUSX.

3aiaHus BBINONHAIOT Ha ucTax popmara A4 (210x297mm),
COpOIIIOPOBAHHBIX B MAIKY-CKOPOCIIUBATENb WU B TETPAASIX B KIETKY. s
3aMeuYaHUil MPEnoaBaTelis CleayeT OCTaBIsATh o — He MeHee 40MM.

Kaxnoe 3ajanue HaYMHAIOT C HOBOTO JIUCTA. TEeKCThI BOMPOCOB U YCIOBUI
pacueTHO-TpauIecKuX padboT JOKHBI OBITH TIEpenrcanbl. B Xo/1e BBITOTHEHUS
3aJlaHus TOJDKHBI ObITh IPUBEACHBI MTOSICHEHUS K pacyeTaMm U cxembl. Dopma
3aMKMCH PACYETOB JIOJKHA OBITh CIIETYIONICH:

Mapamerp = ®opmy.ia = Hucaosblie 3HaueHus = Pe3yabrar

[Tocne BBIMONMHEHUS KaXA0W pacyeTHO-Ipauueckoil paboThl JOHKEH ObITh
3aMucaH OTBET.

[Ipu pemenuu 3a1ay 0HKHA UCTIONB30BaThCsl MeTyHapoaHas cucTemMa
equnut (CH).

KonTtponbHas paboTa mpeacTaBisieTcsi Ha pereH3uio B MotHoM oobeme. Ha
KOHTPOJIbHYIO paboTy MpernoaaBaTelb COCTABISET pelieH310. BmecTe ¢ peuiensueit
KOHTPOJIbHYIO pPabOTy BO3BpAIIAlOT CTYJIEHTY, OHA XPAHUTCA Yy HETO /10 IK3aMeHa.

PaGoTa cunTaercs 3auTeHHOM, €CIIM TPaBUIIHLHO BBITIOTHEHO OoJiee 75% 3amanmii.



Ha sk3ameH npeacTaBisieTcs 3auTeHHas KOHTPOJIbHAA paboTa u paboTa Haj
omuOKamu, eciu TakoBbie OyayT. [1o KOHTPOJIBHBIM BOIIPOCAM U PaCYETHO-
rpaduueckuM paboTaM MPOU3BOIUTCS Orpoc-codeceaoBanue. [IpenonaBarens
BIIPaBE aHHYJIUPOBATH KOHTPOJIBbHYIO pabOTy, €Clii MpH cobeceToBaHNH yOeTuTCs,
YTO CTYJEHT BBIMOJIHUJI UX HE CAMOCTOSATENIBHO.

Ha sk3ameHe CTy[eHTy MpejiaraeTcs OTBETUTh Ha IBa TEOPETUYECKUX

BOIPOCA U PEIIUTh OJHY 3a/1auy.



Conep:xxanune y4eOHOM JUCUUIIINHbBI

BBEJAEHUE

OcCHOBHBIE pa3aciinl TEXHHUYSCKOM MEXaHHUKH: TCOPCTUYCCKAsd MCXAaHHKA,
COIIPOTUBJICHUEC MAaTCPUAJIOB, ACTAJIN MAIIIWH. 3HaUYCHUE TCXHUUCCKOM MEXaHUKH B
KOMIIJICKCE 06I_HCTCXHI/ILIGCKI/IX 3HaHui. Mcronp30BaHne OCHOB TEXHHYECKOM MEXaHHKHU IIpu
pCIICHUH PAJia NPUKITAAHBIX 3a/1a4 CIICHUAJIbHBIX JUCHUIIIINH.

Paznen 1. TEOPETHYECKAS MEXAHUKA
CTyaeHT H1OXKEeH:

umMems npedcmasieHue.
0 3a/1a4ax y4yeOHO! AMCIUILIMHBI B TOJITOTOBKE CIEIHANCTA;
0 MaTepUHU U JBUKEHUHU, O MEXaHUYECKOM JIBU)KEHUU U PAaBHOBECHUU;
0 pazzenax y4eOHOM JUCIHUIUINHBL.

ConepkaHre TEOPETUYECKOM MEXaHWKH, €€ POJib M 3HAYeHHE B TeXHHUKE. Martepus u
IBIDKEHHE. Mexanuueckoe NBrkeHre. OCHOBHBIE YaCTU TEOPETUYECKONM MEXaHUKH: CTaTHKa,
KHHEMATHKA, TUHAMHKA.

CTATUKA
Tema 1.1. OcHOBHBIEC NOHATHSA H AKCHOMBI CTATHKH
CTyaeHT H1OMXKEeH:
umemsv npedcmasierue:

0 CHJIaxX, PaBHOJEHCTBYIOIIEH U YPaBHOBEIINBAIOIIEH CUJIaX, CUCTEMax CUJ;
0 cBOOOJITHOM U CBSI3aHHOM TeJax, O CBA3SIX U PEaKIMH CBA3H;

3HAmM»v.
AKCHUOMBI CTaTHUKH,
OCHOBHBIE THUIIBI CBSA3EH U UX PEaKIINii;
MIPUHIIUIIBI OCBOOOXKICHUSI TeJla OT CBSI3EH;
ymemy.

- OIIPCACIIATH HAITPABJICHUC pCaKHHf/'I CBsI3€il OCHOBHBIX THUIIOB.
OCHOBHBIC TTIOHSATHUS M aKCHOMBI CTaTHKH.
MaTCpI/IaJILHaH TOYKa, a0COJIFOTHO TBCPAOC TCIIO. CI/IJ'Ia, CUCTCMa CHJI, SKBUBAJICHTHBIC

cucTtembl cril. PaBHOJIEHCTBYIOIAS U YPABHOBEIINBAIOIIAS CHIIbl. AKCHOMBI CTaTUKU. CBSI3U
U peakuuu cBsizeid. OnpeenieHne HarpaBleHUs Peaklniil CBs3ei.

Tema 1.2. [Ll10ckast cucTeMa CXOAALIMXCHA CHJI

CryneHT noJXKeH:



umems npedcmasierue:
O PaBHOAECHCTBYIONIEH IJIOCKOM CUCTEME CXOJALIMXCS CHJI M €€ JCHCTBUM Ha

TEJNO;
00 YCJIOBUSAX PAaBHOBECUU CUCTEMbI CHIT;
3HamMb:
TeOMETPUUYECKOE U aHATUTHYECKOE YCIIOBUS PABHOBECHUS CUCTEMBI CHIT,
ymemy:

OIIPECACIIATh pCaKIn CBsA3EH aHAIMTUYECKUM CHOCO6OM, panoOHaJIbHO BI)I6I/Ipa${
KOOpAUHATHBIC OCH.

[Tnockas cucrtema CXOAsIUXCs CUJL.

Cucrema cxopauuxcsi cuia. CriocoObl cloXeHHs ABYX CHil. PasiojkeHue cuibl Ha JiBe
coctapisitonue. OnpeneneHne paBHOACHCTBYIONIEH CUCTEMBI CUJI TE€OMETPHUUYECKUM CIIOCOOOM.
CuioBoi MHOTOYTIOJIbHUK.

[Ipoexkuust cuiabl Ha OCbh, NpaBUiIO 3HaKkoB. IIpoexuus cunbl Ha JBE B3aUMHO-
NEPIEHIUKYJAPHBIE OCH. AHAJIMTUYECKOE OIPENEICHUE PaBHOACUCTBYIOLIEH. YcloBUE
paBHOBECHS B TEOMETPUIECKOM U aHATUTHYECKON (hopMax.

Tema 1.3. Ilapa cnj 1 MOMEHT CHJIBI OTHOCUTEJIbHO TOUKH
CTyaeHT 1OMXKEeH:

umems npeocmasienue:
O BpaIIaoIleM AEMCTBUM Ha TEJIO Mapbl CUJI U MOMEHTA CUJIBL;
0 CHUCTEME I1ap CUJI U ONPENEICHUH PaBHOACHCTBYIOIIEH Maphl;
00 ’KBHUBaJIEHTHOCTH Tap CHUII;
O PaBHOBECHH TeJa MOJ JEHCTBUEM CUCTEM Tap CUII,

3HaAMb:
—  pacueTrHble (QOpPMYNBI JIT OMpPEAENIEHUS MOMEHTOB Tap CHJI M CHJIBI
OTHOCUTEJIBHO TOYKH;

yMemy:
—  ONpenemnsiTh PaBHOACHCTBYIOUIYIO Mapy CUCTEMBI Map CUI;

- pacCcUUTbIBATb MOMCHTBI CUJI OTHOCUTCIIbHO TOUKHU;
- peuiaTh 3ala4 Ha paBHOBECHUC I1ap CUIIL.

[Tapa cuit u €€ xapakTepucTUKU. MOMEHT napbl. DKBUBAJICHTHBIE Mapbl. ClI0KEHHE
nap. Y cja0oBU€ PaBHOBECHS CUCTEMBI ITap CUJl. MOMEHT CHIIbI OTHOCUTEIIBHO TOUYKH.

Tema 1.4. Iliiockas cucTeMa NpPOM3BOJIBHO PACHOJI0KEHHBIX CHJI
CTylleHT TOJKEH:

umeniob npedcmaeﬂeﬁue:
- O MPUBCACHUN CUCTEMBI CHUJI K OJHOM TOYKCE,



— 0 IJIaBHOM BEKTOpE, TJTABHOM MOMEHTE M PaBHOJEHUCTBYIOIIEH CHUCTEMBI
CHII,

— 0 BBIOOpE TOYKHU NPUBEICHUS CUCTEMBI CHJI U BIUSHUU €T0 HAa BEINYUHY
[JIABHOTO MOMEHTA;

3HAMYb!
teopemy [lyaHco o nmpuBeeHUY CUIIbI K TOUKe (0€3 BBIBOJIA);
(hopMyIIBI I ONPEIeCHHs TJIABHOTO BEKTOPA M TJIABHOTO MOMEHTA CHCTEMBI
cu (0e3 BBIBOJIA);
ypaBHEHUS paBHOBECHS B TpeX (hopmax;

ymems.
3aMEHATH [TPOU3BOJIBHYIO INIOCKYIO CUCTEMY CHJI OJJHOW CUJION M OJHOM Iapou;
OTIPENIeNIATh PEaKIUN B OMOpax OaJOYHBIX CHCTEM, BBINOIHATH MPOBEPKY
[IPaBUJILHOCTH PELLEHUS.

[Tnockas cucrtema NpOU3BOJIBHO PACIOIOKEHHBIX CHIL.
IIpuBenenue cuibl K JaHHOM Touke. [IpuBeneHne MIOCKON CUCTEMBI CHII K TAHHOMY
LeHTpy. [ 1aBHBII BEKTOp U IIIaBHBIM MOMEHT CUCTEMBI CHII. PaBHOAEHCTBYIOIIAsI cCUCTEMA
cul. PaBHOBecue MIIOCKOM CUCTEMBI CUIL. Y PaBHEHMSI PABHOBECHSI U UX Pa3JInYHbIEC (POPMBI.

banounsie cuctemsl. Knnaccudukarus Harpy3ok u Buzsl onop. OmnpeneneHue peakiui
OTIOp ¥ MOMEHTOB 3aI[EMJICHHUSI.

Tema 1.5. IlenTp Ts12£ECTH
CryneHT noJXKeH:

uMemb npeocmasieHue:
0 IIPOCTPAaHCTBEHHOI CHUCTEME CHIT;
0 cUCTeME MapauleIbHbIX CUIT;
0 IIEHTPE CUCTEMBI MMapauICIbHBIX CHIT;
O CHJIE TSDKECTH U LIEHTPE TSHKECTH;

3HAMb:
METO/II JUTSI ONIPEICIICHHS IIEHTPA TSHKECTH TeJa,
(dbopMyIbI 7S ONpeAeNeHUs MOJOKEHUS IIEHTpa TsHKECTH TUIOCKUX Guryp (6e3
BBIBOJIA).
LenTp Tsxectu. [IpocTpaHcTBeHHAs cUCTeMa CHIL.

IIpocTpaHcTBEHHAs cUCTEMA NapaJIeNbHbIX chil. Cuila TSHKECTH Kak
PaBHOZCHCTBYIOIAs BEPTUKAIBHBIX CWIL. LIeHTp TskecTH Tena. LIeHTp TsKkecTH MpoCThIX
reoMeTpuueckux ¢uryp. LleHTp TsxKecTn cOCTaBHBIX MIIOCKUX (QUTYD.

KHHEMATHUKA

Tema 1.6. OcHOBHBIC NOHATUA KHHEMATHKH

CTyneHT 1OJKEeH:
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umeniob npedcmaeﬂeﬂue:
- 0 CUCTEMaxX KOOpAWHAT,

- 00 OCHOBHBIX KHMHEMATHYECKUX IMapaMeTpax JABUKCHUS M CBS3U MEXKIY
HHUMU;

3HAMb:
CHIOCOOBI 3aJaHMsI IBI)KEHUSI TOYKU: €CTECTBEHHBIN M KOOPINHATHBIN;
0003HaYCHMUsI, €IMHULIBI U3MEPEHHUS, B3aUMOCBS3b KHHEMAaTHYECKUX MTapaMeTPOB
JIBYKCHUS.

OCHOBHBIE TTOHATUS KUHEMATHKH.

OCHOBHBIE XapaKTEPUCTUKHU JIBUKEHUS: TPACKTOPHS, ITyTh, BPEMS, CKOPOCTh, YCKOPCHHE.
Tema 1.7. KunemaTnka TOYKH
CTyneHT 10K EeH:

umemsv npedcmasieHue.

— 0 €CTECTBEHHOM M KOOPJIMHATHOM CIIOCO0aX 3aaHus ABUKCHUS TOUKH;
- 0 CKOPOCTSIX CpeAHEN U UCTUHHOM;

— 00 YCKOpEeHHH MPH NMPSMOIMHEHHOM U KPUBOJIMHEIHHOM JBUKCHHUSIX;

— 0 paBHOMEPHOM U HEPaBHOMEPHOM JIBI)KEHUSX TOUKH;

3HamMb:
(hopMyIIbI CKOpOCTEH U YCKOPEHH ToukH (0e3 BhIBOJA);
BH/JIBI IBUKCHUS B 3aBUCUMOCTH OT YCKOPEHUS;

yMemy:
—  OIpenensaTh MapaMeTphl IBUKEHUS TOUKH.

KunemaTtuka Touku.
CniocoOsI 3aanus ABMKEeHUS TOUKU. CKOpOCTh, yeckopeHue. YacTHbIe ciaydyan ABHKEHUS
TOYKH.

Tema 1.8. Ilpocreiimme NBUKEHUS TBEPAOro Teja
CryneHT noJXKeH:
uMems npeocmagieHue:
0 MOCTYNaTeJIbHOM JIBU’KEHUH, €T0 0OCOOEHHOCTSAX U MapaMeTpax;
0 BpalaTeIbHOM JIBUKEHHUHU Tella U €ro Mmapamerpax;
0 JTUHEHHBIX CKOPOCTAX U YCKOPEHUSAX TOUYEK BPAILAIOLIErocs Teja;
3HamMb:
(dbopMyIBl U ONpeAeTeHUs MapaMeTpoB MOCTYMATENbHOTO U BPALIaTEIbHOTO
JBIKEHUM Tena (0e3 BBIBOJIA);

(bOpMy.]'IBI JIMHEMHBIX CKOpOCTCfI n YCKOPCHI/Iﬁ TOYCK Bpallaromerocsd Teja,

ymemy:
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- OTIpeeIATh apaMeTpPhl ABHKEHUS TBEPIOTO Tela U JF000 ero TOUKH.

IIpocreiiine NBUKEHUS TBEPAOTO TEIA.
ITocrynarensHoe nBrXkeHUE. BpamareapHoe JBUKEHUE BOKPYT HEMIOJBUKHONU OCH.

JUHAMMUKA

Tema 1.9. OcHOBHBIC MOHATHSA U AKCHOMbI JTUHAMUKH
CTyneHT HOJKEeH:

umeniob npedcmae‘ﬂenue:
0 Pa3jInInuu MECKAY MaccoM Tena ¥ CHUIOM TAXKCCTU,
0 CBA3U MCXKAY CUJIOBBIMH M KWHEMATUUCCKHUMU ITapaMCTpPaMU JIBUKCHUA,
0 IBYX OCHOBHBIX 3aJla4aX JUHAMHUKHU,

3Hamb:
0003HaUYCHNE U ETUHUILY U3MEPEHUS MAaCChl MAaTEPUATIBbHOU TOUKH;
aAKCHOMBI JUHAMHUKHY;

OcHOBHBIE IOHATHSA U AKCUOMBI IMHAMUKH.

JIBe ocHOBHbIE 3amaun auHamMHUKU. [IpuHiun uHepruu. OCHOBHOM 3aKOH JUHAMMKH.
3aBUCHUMOCTh MEXAY MAacCOl UM CHJIOW TSDKECTH. 3akOH pAaBEHCTBA JACUCTBHA U
IIPOTUBOAECHUCTBUS. [[pHHIIMT HE3aBUCUMOCTH JEHCTBHUS CHIL.

Tema 1.10. [BuskeHne MaTepHAJIbHON TOYKH.
MeToa KMHETOCTATHKH

CTyneHT noJXKeH:

umenio npedcmaeﬂeHue:
0 CBOOOJTHOM M HECBOOOIHOM MaTepHalIbHbIX TOUKaX;
0 CWJIaX MHEPLUH;
00 HCITOJIL30BAHUH CHJIBI HHCPUUHA JJId pCHICHUA TCXHUYCCKUX 3aaa4,

3HAMbs.
q)OpMy.]'IBI IJIg pacucTa CUJIbI MHEPIUU IIPU MOCTYIIATCIIbHOM U BpalldaTCIbHOM
JABHKCHUAX

ymemy:
—  OIpenensaTh NapaMeTpbl JBMKEHUS MaTEpHUaJIbHOM TOYKH, HCIOJIB3YS
npuniun Jlanambepa.
JIBrKeHne MaTepuaabHOM TOUKH.
JIBmxenune cB0OOIHOM M HECBOOOIHOM MaTepHalbHBIX ToueK. Cuila MHEPIHH.
[Tpunuun anambepa.
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Tema 1.11. Tpenue. Padora n MmomHocTH
CTyaeHT H1OKEeH:

uMemsb npeocmasieHue:
O TPEHHU KaK CONPOTHBIICHUH JIBXKECHHIO;
0 cujie TpeHus U KodduureHte Tperns, o pakTopax, BIUSIIOMINX Ha BETUIUHY
kod(duimenTa TpeHus;
0 paboTe CUJIbI U MOLTHOCTH;
0 MEXaHWYECKOM KOI(P(PHUIMCHTE MOJIC3HOTO JICHCTBUS;

3HamMby:
(hOopMyIIbI pacdeTa CUIIBI TPEHUS;
dbopMynbl Uit pacyeta pabOThl M MOIIHOCTH TMPH MOCTYHATeNbHOM U
BpaiaresbHoM aBukennu, KI1/I;

ymemy:
—  paccuMThiBaTh pabOTy M MOILIHOCTh C YYE€TOM CHJIbI TPEHUS W CHII
WHEPIIUH.

Bunsr Tpenus. 3akoHbI TpeHUs cKoybkeHus. Tpenue kauenus. KoaddunueHt tpenus.

Pabora u moutHOCTh. PaboTa nmocrosiaao# cuibl. PaboTa cuisl Tsokectu. Pabora npu
BpaiareabHoM aABuKeHnu. MomHocTs. KIIJI.

Paznes 2. COTPOTUBJIEHUE MATEPHUAJIOB

Tema 2.1. OcHOBHBIE TTOJIOKEHH S
CryneHT noJXKeH:

umeniob npedcmaeﬂeHue:
0 BUAax pacuycToB B COIMMPOTHUBIICHUU MATCPUAJIOB,
) KJ'IaCCI/I(I)I/IKaI_[I/II/I Harpy3oK M1 3JICMCHTOB KOHCTPYKHHﬁ;
00 OCHOBHBIX THITOTE3aX U JOMYIICHUAX

3HAMD.
- BUJIBI ieopMaIuii;
- METO/]I CEUCHUIM;
- BU/IbI BHYTPEHHUX CHJIOBBIX (PAKTOPOB;
- COCTaBJIAIOLIME BEKTOPA HANPSKEHUN;
ymemy:

—  OmpenensaTh BUAbl HAarpyXeHHss U BHYTPEHHUE CHJIOBbIE (DaKTOpbl B
MTONIEPEYHBIX CEUCHHUSIX.

OcHoBHbIE 337]aul CONPOTHUBIIEHUSI MaTepuanos. Jlepopmanuu. ['unoressl u
nonymenns. Kinaccudukarus Harpy3ok. Cuibl BHEITHHE U BHYTPEHHHE. MeTOoJT CeUeHUH.
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Mexaandeckue HaIps>KCHUA.

Tema 2.2. PacTs:keHHe U CKATHE
CTyaeHT HOXKEeH:

umems npedcmasienue:
O BHYTPEHHUX CHWJIOBBIX (haKTOpax U paclpeleleHud CHJI YIPYyrocTd B
MONEPEYHOM CEUCHHH;
0 HOPMaJIbHBIX HANPSIKEHUSIX U PaCIpe/Ie]ICHUH UX B MONEPEYHBIX CEUCHUSX;
0 CTaTUYECKHX HUCIIBITAaHUSX MaTepUajIoB, AUArpaMMax PACTSHKEHUS U CKATUS
IUTACTUYHBIX U XPYIKUX MaT€pUAIOB;
0 MPEJEIbHBIX U JOMYCKAEMbIX HAIPSHKCHUSX;

3HAMDb!
—  METOJbl ONpENeNeHUsl MPOAOJIBHBIX CHJI U HOPMAJbHBIX HANpPsDKEHUH U
MIOCTPOESHMSI S0P PU PACTSKEHUH U CHKATHH;
—  3akoH ['yka;
—  (dopmymbl As pacdeTa MpoJOIbHBIX U MONEPEYHBIX e(hOopMaIHii;
—  yCIOBHS IPOYHOCTHU U JKECTKOCTH;

ymemy:
CTPOUTH SIIOPHI MPOIOJIBHBIX CHJI U HOPMAJIbHBIX HAIPSKEHUM;
MIPOBOJIUTH PACUYETHI HA TPOYHOCTH U )KECTKOCTb.

PactsxeHue u cxxarue.

BHayTpenHue cunoBble (hakToOpbl IPH pacTsHKeHUU U cxxatuu. HopmanbHoe
HanpspKeHue. DMIoPbl IPOAOIbHBIX CUII M HOPMaJIbHBIX HanpshkeHui. [IpogonsHbie n
nomnepeunsle nepopmannu. 3akoH I'yka. Koapdumment [lyaccona. Onpenenenne oceBbIx
nepeMelIeHU I MonepeyHbIX ceueHuil Opyca.

HcnerTanus MaTCpHUAJIOB IIPHU PACTAKCHHUU U CIXKATHUHU. I[I/Ial"paMMLI PacCTsAKECHUA U
CKaTus INIaCTUYHBIX U XPYIIKHUX MAaTCPUAJIOB.

Harmpsixenus npeznenbHble, J0IYCKaeMble U PACUETHBIE. Y CIIOBUE IIPOYHOCTH.
Pacuetsl Ha MPOYHOCTE.

Tema 2.3. [IpakTHyeckue pacyeTbl HAa Cpe3 H CMSITHE
CTyleHT NOJKEH:

umems npeocmasnenue:
00 OCHOBHBIX MPEANOCHUIKAX U YCIOBHOCTAX PacyeToB;
0 BBIOOpE JTOMYCKAaEeMbIX HaPsHKEHUH;
0 JeTalsX, paboTaoNIMX Ha CPE3 U CMSTHE;

3HAMb.
BHYTPEHHUE CHJIOBBIE (DaKTOPBI IPH CIABUTE U CMSITHH;
YCIJIOBHSI IIPOYHOCTH;
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ymemn.:
—  NPOBOJAUThH PacyeThl HAa CPE3 M CMATHUE COCAMHEHUH M JeTajicll MalluH
(pu 4 yacax 1o y4eOHOMY ILIaHY).

IIpakTHueckue pacyeTsl Ha CPE3 U CMATHE.
OCHOBHBIE pacueTHblE HPEANOCHUIKM U pacyeTHble (OPMYJbl. YCIOBUS MPOYHOCTH.
IIpumepsl pacdeToB.

Tema 2.4. 'eoMeTpuYecKHE XaPAKTEPUCTHKHU IJIOCKUX CeYeHU I
CTyneHT JOoJKeH:

umems npeocmasnenue:
O CMBICIIC TIOHSTHH: OCEBOM, HEHTPOOESIKHOW, MOJSPHBIA MOMEHTHI WHEPIUH
CCUCHUS;
O IVIaBHBIX LIEHTPAJIbHBIX OCSIX CEUCHUS;
O IVIaBHBIX LIEHTPAJILHBIX MOMEHTAX HHEPLIWH;

3Hamb:
(dbopMyIIBI IS pacdera OCeBBIX MOMEHTOB MHEPIIUU TMPOCTCHINNX CEYCHHHA U
MOJIAPHBIX MOMEHTOB HHEPIIUU KPYra U KOJbIIa.

FGOMeTpI/I‘{eCKI/Ie XApaKTCPUCTUKH IINIOCKUX CCUCHUM.
OCCBI)IG, HGHTpO6e)KHI)I€ H ITOJIAPHBIC MOMCHTBLI HHCPIHH. I'maBHBIC OCH U TJIaBHEIC
HCHTPAJIbHBIC MOMCHTBI HHCPLIUHU. OceBble MOMEHTHI HHCpUOUH HpOCTGfIIJ.IPIX CCUCHUM.
HonpoHe MOMCHTBI MHCPIHU Kpyra U KOJIbIIA.

Tema 2.5. Kpyuenne
CTyneHT H1OKEeH:

umems npeocmasnenue:
0 AedopmMarusax Npyu Kpy4eHuu;
0 BHYTPEHHUX CHUJIOBBIX (PAKTOpaX MU HANPSHKEHUSX B CEUCHUH;
0 palMOHAJIBHOM PACIIOJIOKEHUH KOJIEC HA Baly;
0 BBIOOpE pallMOHAIBHBIX CEUEHUH MPU KPYUECHUH;

3HAMb.
(bopMyIIBI s pacueTa HapsHKEHUH B TOUKE MONEPEYHOro ceueHus opyca;
3aKoH I'yka rpu casure;
YCIJIOBHSI IIPOYHOCTH U KECTKOCTH;

ymemb:
BBIIIOJIHATh TPOEKTUPOBOYHBIA M IPOBEPOYHBIM pacyeThl Ha IPOYHOCTh
KpyrJioro opyca;
NIPOBOJUTH IIPOBEPKY HA KECTKOCT.

Kpyuenue. BuyTtpeHHue cuiioBble (HakTOpbl NpU KPYYEHHH. OIMIOPHl  KPYTALIUX
MoMeHTOB. KpydeHue Opyca Kpyrioro um KOJIBLIEBOTO IMONEpeuHbIX ceueHuil. HampspkeHus B
MIONIEPEYHOM CEYEHUU. YTOJ 3aKpyduBaHus. PacdyeTsl Ha MPOYHOCTH U JKECTKOCTH IPU KPYUEHHUH.
PannonanbHOE pacosioskeHue KOoJIec Ha Baily.
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Tema 2.6. U3ru6
CTyaeHT DOJIKEH:

umemnv npedcmasieHue:

0 BHOaX U3ruoa;

0 BHYTPEHHHUX CHJIOBBIX (paKTOpax MPH MPSMOM IONEPEUHOM U3TUOE;

O pacnpeieieHUd HOPMAJIbHBIX HAINpSKECHUH [0 CEYEHUI0 U HEUTPaJIbHOMN
JUHUY;

0 palMOHATBHBIX (hOpMaxX MOMEPEUHBIX CEUCHHUH OaoK MpH U3ruoe;

0 KacaTeJIbHbIX HANpsHKEHUSX Mpu u3rude, O JHMHEHHBIX U  YIJIOBBIX
NepeMeIeHUsX;

3HAMb:
MOPSIIOK TIOCTPOSHHST M KOHTPOJISA SIIOP IMOMEPEYHbIX CHJI M HM3THOAIOIINX
MOMECHTOB;
(bopMyIIbl ISl pacdyeTa HOPMAJIbHBIX HANPSHKEHHI B MOMEPEYHOM CCUCHUU MPH
grcToM u3ruoe (6e3 BrIBOAA);
YCJIOBUSI TPOYHOCTH U JKECTKOCTH;

ymems.
BBIIIOJIHATh IIPOCKTUPOBOYHBIE M IIPOBEPOYHBIE PACUEThl HA IMPOYHOCTH IIPU
IPSIMOM IIOTIEPEUHOM H3rHuoe.

W3ru6. Bunel u3ruba. BuyrpenHnue cuinoBbie GakTOphl MPHU MPSIMOM U3THOe. DTIOPHI
MOTIEPEUHBIX CHJI U U3TMOAIONUX MOMEHTOB.

HopmanbHble HanpspkeHus pH n3ruoe. PacueTsl Ha MPOYHOCTH NP U3THOE.
PannonanbHbie pOpMBI OTIEPEUHBIX CEUEHUN OallOK.

[ToHsATHE O KacaTeNbHBIX HAMPSDKEHUSIX IPU U3rH0e, 0 TMHEHHBIX U YIIIOBBIX
IIEPEMEIICHUAX.

Tema 2.7. I'nnore3p! NPOYHOCTH U X PHMEHEHHE
CTyaeHT HOMXKEeH:

umems npedcmasienue:
0 HAMPSHKEHHOM COCTOSIHHH B TOUKE YIIPYToTro Tela;
0 Ha3HAYEHUU TUIOTE3 NPOYHOCTH;
00 PKBUBAJICHTHOM HaNPSDKCHHH,

3HAmMbs.
(bOpMy.]'IBI JJIs1 SKBHBAJICHTHBIX HaHpH)KeHI/Iﬁ 10 THUIIOTE3aM HaMWOOIBIINX

KacaTelbHBIX HANPSKEHUH U S3HEPTUH (POPMOU3MEHEHNS;

ymembv:
—  paccuMThIBaTh OpyC KpYyrJoro MONepedyHOro CeueHHsl Ha MPOYHOCTh IpU
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COBMECTHOM JIEWCTBUU U3rHM0a U KPyUCHHUSI.

['MnoTe3pl MPOYHOCTU U UX IPUMEHEHHUE.
HanpsikeHHOE COCTOsSIHME B TOYKE yIPYroro Teja. Buibl HapssKeHHBIX COCTOSTHUMN.
VYIpoIeHHOE IIOCKOE HAIPSKEHHOE COCTOSHUE.

Haznauenue rumores IIPpOYHOCTH. OKBHUBAJICHTHOC HaMps>KCHUC.

PacueTs Ha IMPOYHOCTbD.

Paznen 3. AETAJIM MAILIUH
Tema 3.1. OcHOBHBIE ITOJIOKEHUS
CTyaeHT HOKEeH:

umems npedcmasienue:
0 KpUTepHsix paboTOCIOCOOHOCTH IeTanei MallnH;
0 BBIOOpPE MaTepUaIOB IS JeTale MallluH;
00 0COOEHHOCTSIX pacuera JeTajieil MalliH;
0 CTaHJIapTU3AIMH U B3aUMO3aMEHSIEMOCTH;

3HAMb.
OIIpCACIICHUC TOHSTHM: MallnMHa, MCXaHHU3M, AC€TAaJlb, c60pqua;1 CAMHUIIA,
KJIaCCI/I(bI/IKaLII/IIO MAalIrH I10 Ha3HA4YCHUIO,

ymemy:
—  OIpenensaTh MO pealbHOMY OOBEKTY, MOJENHU, MIIAKATy COCTABIISAIOIIHE:
neTanb, cOOpovHas eMHHUIA, MEXaHU3M, IPUBO/I.

Ilenu u 3amaun pasznena. MexaHu3M, MallllHa, AeTallb, COOpOYHast eMHULIA.
Kputepun pabotocrnocoOHOCTH U pacuera jaeraneil mamuH. Beidbop mMarepuanos s aeraneit
MaruH. OCHOBHBIE OHATHUS O HaJIS)KHOCTH MAIlllUH U UX Aetaneil. CTaHaapTu3anus u
B3aNMO3aMEHSAEMOCTb.

Tema 3.2. O0mue cBeneHust 0 nepexavax
CryneHT noXKeH:

uMemb npeocmasgieHue:
0 Ha3HAYEHUU Nepeaay;
0 mepeaayax, UCIoJIb3yeMbIX B CIEUATbHOM 000pyI0BaHUH;

3HAMb:
KUHEMAaTUYECKUE U CUJIOBBIE COOTHOILICHUS B NMEPEIATOYHBIX MEXaHU3MAX;
dbopMynbl JUIsT pacueTa MEpPEAaTOYHOTO COOTHOIICHHS W KOd(QuIimeHTa
MOJIE3HOTO JEHCTBUSI MHOTOCTYIIEHYATON Nepeadn.;

yMmemy:
—  MPOU3BOJUTH KMHEMATUUYECKHE U CUJIOBBIE PacueTbl MHOTOCTYIEHYATOTO
MIPUBO/JIA.
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OO0ume cBefeHUs O nepeaayax.
Knaccudukanus nepenad. OCHOBHBIC XapaKTEPUCTUKH Iepeiady, KHHEMAaTHYECKHE |
CHJIOBBIC pacueThl MHOTOCTYIIEHYATOIO PUBO/IA.

Tema 3.3. ®pUKIUOHHBIE K PEMEHHbIE Tepeaadu
CTyneHT JOJIKeH:

umems npeocmasnenue:
O MIPUHIUIE PaOOTHI;
0 KOHTaKTHBIX HAIIPSDKEHUAX U MPUYMHAX BBIXOJA U3 CTPOsI IeTaJIeH NepeiayH;
O THUIIAX PEMHEN U IIKUBOB;
0 CKOJIb)KCHHH B IIEpelayc;
0 pacueTe HO TArOBOH CIIOCOOHOCTH;
0 BapuaTopax, Ha3Ha4YeHUH, KOHCTPYKLUAX, JUAIa30HE PETyIUPOBaHNUS;

3HAmMbs.
- YCTPOMCTBO (DPUKIIMOHHBIX TMepeAady ¢ MWIMHAPUYSCKUMHU KaTKaMu |
YCIIOBUS PaOOTOCTIOCOOHOCTH.
—  YCTPOMCTBO, MPUHIMI pPabOThI, T'€OMETPUYECKUE, KHHEMATHUYCCKUE U
CHJIOBBIE COOTHOIIICHHS PEMEHHBIX Mepeaad.

[MpuHumn paboThl GPUKIHOHHBIX Iepenad ¢ HeperyIupyeMbIM IepeJaTOuHbIM YHCIOM
(umnuHapUYecKas (PUKIMOHHAS Mepeaaya).

OOue cBeneHus, NPUHLMII pabOThI, YCTPOWCTBO, OOJIACTH NPUMEHEHHUs, JETalIH
pemeHHBIX Tmiepenad. CpaBHHTENbHAs XapaKTEepPUCTHKA Tepenad IUIOCKHM, KIWHOBBIM |
3yOuaThIM pEMHEM.

OO61ue cBeieHHs O BapUaTopax.

Tema 3.4. 3y0uaTble U HeNnHbIE epegadn
CryneHT noXKeH:

umemv npedcmasienue:

— 00 ocHOBax 3y04aToro 3alerieHus;

- 00 M3TOTOBJICHUU 3yOUaTHIX KOJIEC;

- 0 KJaccH(UKAIUK U CPABHUTEIBHOM OLIEHKE 3y04aThIX mepeaad;

— 0 ¢opmynax ais pacuera 3y04aThIX KOJeC Ha KOHTAKTHYIO MPOYHOCTh H
n3rud (0e3 BbIBO/A), O PU3UIECKOM CMBICIIC BXOISIINX BEITHYUNH;

— 00 obGmactu mpuMmeHeHUs, CHIOBBIX cooTHomeHusx u KIIJ[ mepemaun
BUHT-TaiiKa,;

— 00 ocobeHHOCTX pabouero mpornecca, Matepuanax u KIIJ[ uepBsunoit
nepeaaym;

— 0 TIpUYMHAX BBIXOJIAa M3 CTPOS M OCHOBAaX pacyera Ha MPOYHOCTH
YepBAYHBIX TepeIad;

— 0 TPHUBOJHBIX IIEMSX, 3BE3/JI0YKAX M HATSHKHBIX YCTPOMCTBAX IIEMTHBIX

nepenay;

3HAMb.!
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—  TE€OMETPHIO IBOJIbBEHTHOTO 3y04aToro 3alerjieHus;

—  (¢opMymsl Ui pacueTa OCHOBHBIX Pa3MepOB 3y0UaThIX KOJIEC;

—  YCTpOMCTBO, F€OMETPUYECKUE, KHHEMATUUYECKHE U CUJIOBBIE COOTHOIIECHHUS
YEPBSYHBIX MIEpeIay;

—  OCHOBHBIE IapaMETPbl, I'€OMETPUI0 U KUHEMATUYECKHE COOTHOLICHUS
LIETTHBIX Mepe1ay;

ymemy:
- IIPOBOJUTHL TI'E€OMETPUYECKUM, KHHEMAaTHUYECKMM M CHJIOBOM pacyer
WINHAPUYECKUX 3yOUaThIX nepeaay;
—  TPOBOJUTH TE€OMETPUYECKUHM, KHMHEMATHUYECKUH M CUJIOBOM pacder
YEepBAYHON Iepeayu;
—  MpOU3BOAUTH MMOAOOP NPHUBOAHBIX POJHUKOBBIX II€TIE M BBIIOIHATH
IIPOBEPOYHBIN pacyer.
OO6ume cBeneHus o 3youarsix nepeaayax. Kimaccudukanus u o651actb IpUMEHEHHUSL.
OcHoBBI 3yOuaToro 3aienieHus. 3aleuieHue AByX 3BOJbBEHTHBIX Koiiec. ['eomeTpust
3aLEIICHMSL.

Bunpr pazpymenuit 3youateix kosiec. OCHOBHBIE KPUTEpUU pabOTOCIIOCOOHOCTH U
pacuera. Marepuainsl 1 JOIyCKaeMble HAIIPSHKSHUSI.

[TpsiMo3yOble IWIMHAPUYECKUE [E€peAayu: TEeOMETPUUYECKHE COOTHOILEHUS: CHIIbI,
JCWCTBYIOIIUE B 3alCTJICHUH, PACUYET Ha KOHTAKTHYIO IPOYHOCTD U U3THO.

OcoOeHHOCTH KOCO3yOBIX IIEpeay.

Tema 3.5. Basabl u ocu. My rb1
CTyneHT HOJKEeH:

uMemb npeocmasieHue:
— 0 Ha3Ha4YeHUH, KJIACCU(PUKALUU U FTEeMEHTaX KOHCTPYKIMH BaJOB U OCeif;
— 0 MaTepuayiax BaJOB U OCeii;
— o wiaccudukanuu MyQt;
— 00 ycTpoHCTBE M IPUHIUIIE AEHCTBUS OCHOBHBIX THIIOB My(DT U METOIMKE
mo100pa CTaHJAPTHBIX U HOPMAJTH30BaHHBIX MY(]T;

3HAMDb!
—  TIPOEKTUPOBOYHBII U MPOBEPOUYHBINM pacueThl BaJIOB U OCEH;
—  Ha3HayeHue MyQT.

Basner u ocu. MydTsI.

Bans! u ocu: IMPUMCHCHHUC, KJIaCCI/I(I)I/IKaI_II/IH, OJICMCHTLI KOHCTPYKIUU, MAaTCPUATIbI.

MydTel: Ha3HaueHHE, KiIacCU(pUKALUS, YCTPOMCTBO W TPUHIUI ACHCTBUS OCHOBHBIX
TUTIOB MY(T.

Tema 3.6. llogmmmnuuku

CTyneHT 1OJKEeH:
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umems npedcmasienue:
00 0coOeHHOCTSX paboyero npoiiecca NOJIIUITHUKOB CKOJIBXECHUS U KaUYeHUS;
o cmaske u KII/J;
0 BHUJIaX pa3pyLICHUI U KPUTEPUIX pabOTOCIOCOOHOCTH;
0 CTaHZAapTax Ha IMOAIIHUITHUKH Ka4YCHUA
0 KOHCTPYKLIMH MOJUIMITHUKOBBIX Y3JIOB;
0 Topsnke Mmoadopa  TOMNIMITHMKOB  KA4eHUS MO0  JUHAMUYECKON
Ipy30I0AbEMHOCTH.

3HaMb.
—  Ha3HA4Y€HHE, KOHCTPYKIUIO U MaTepHaJIbl OAIINITHUKOB CKOJIbKEHUS;
—  KJIaccu(puKanuio, KOHCTPYKIMIO, MAPKHUPOBKY MOIIIUITHUKOB KaueHHS;
—  TOpSAOK noadopa  MOALIMITHUKOB Ka4deHUs 110 JWHAMHYECKOU
IpPy30I0JbEMHOCTH.

IHogmumuuku.
O6mme cBenenusa. llogmunuuku cronbxkeHus. [lommumnuuku kadenus. I[lonGop
MOJUIUITHUKOB 10 JUHAMUYECKOU IPy30M0IbEMHOCTH.

Tema 3.7. CoennHeHHs aeTaJieil MAIIIMH
CTyneHT H1OJKEeH:

umMems npedcmasieHue.
- 0 Ha3HAYCHUH HEPA3ZHEMHBIX COEJUHEHU;
- 00 OIIEHKE CBapHBIX, KJICEBBIX U KJICTIAHBIX COCTUHEHUN;
- 0 CTaHJIaPTHBIX KPETIeKHBIX U3ACIUIX U BUJAX PE3bOOBBIX COCTMHEHUIA,

- 0 THUNAaxX IIMNOHOYHBIX COSAUHEHUN U CpaBHHTeHLHOﬁ OIICHKEC IITOHOYHBIX
1 INIJTUILCBBIX COGHHHCHHﬁ;

3HAMDb!
— BBl CBAPHBIX LIBOB M CBAPHBIX COECUHEHMII;
—  BUJABI pe3b0OBBIX COETUHEHUI U CTOCOOBI CTOMOPEHUS;
—  OCHOBBI pacueTa Ha MPOYHOCTh MIPH MOCTOSHHOM Harpyske;
ymemv:

- HO,Z[6I/IpaTI> 3JIEMEHTHI COCAUHEHUHN AeTallel 1Mo CIIpaBOYHHKY.

Coenunaenne aeTajlc Maliug.
PazbemHbIe coeiMHEHUS: Pe3b00BbBIE, IIMTOHOYHBIE, IIITUIIEBHIC.
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METOJINYECKHUE YKA3ZAHUA U ITIPUMEPHI PEINIEHUA 3AJTIAY
10 pa3eiy: TEOPETUUECKAs MEXAHNUKA

Tema 1.2. Ilnockas cucreMa CXOASIIMXCH CHJL.

Cucrema cXOOAIIUXCS CUJI — 3TO ABE MJIM MHOKECTBO CHII, TUHUU
JEUCTBUSL KOTOPBIX MEPECEKAIOTCS B OHOM Touke. CHUCTEMY CXOSAIIUXCS CUIT
MO>KHO 3aME€HUTh OJIHOM CUJION — paBHOJCUCTBYIONIEH. OnpeaenuThb
PaBHOJICUCTBYIOIIYIO MOYKHO aHAJIMTUUECKUM CITocoooM. BriObuparoT cucremy
KOOPJIMHAT, 3aT€M HaxoJ4T npoekuuu Bcex cui Ha ocu OX n OY. Cymmupys
COOTBETCTBYIOIIUE MTPOEKIINU OIPEICISIOT MPOCKIIUNA PABHOICHCTBYIOIIEH U

caMy PaBHOAECHCTBYIOIILYIO

FZXZZFkx;FZx:ZFkX;

s 1/F§I+F§y

J1J1st IpoBEpKHU MPaBUIILHOCTH PEIICHUS TPUMEHSIOT Tpauueckuii MeTo/I.

Ipumep 1.

OnpenenuTh paBHOJAEHCTBYIOIIYIO CUCTEMbBI CXOASIIUXCS CUTT
aHAJUTUYECKUM U TeoMmeTpuueckum cnocodamu. [lano: F; =10xkH, F,=15 xH,
F;=12kH, F4=8kH, Fs=8kH, a;=30°, a,=60°, a3=120°, a4,=180°, as=300°

Pewenue

1. Onpenenutb paBHOACHCTBYIONIYIO aHAIUTHYECKUM criocoOoM (puc 1.a).

Fi,=10"cos 30°=8,66 xH; )
Fy,=15-cos60°=7,5xH;
) =5 Fiy:

F3,=-12-c0s60° =—6xH; Foo=3, ka
Fpom —8xH Fy,.=6,16 xH.

T — 1
F5,=8-cos60° =4 xkH, ]
Fiy=10-cos 60° =5kH; )
F3,=15-cos 30° =12,99 xH; F

_ ] o__ - Ey:szy;
§3y“(1)2 cos 30°=10,4xH; Fry=21,49H.
4y=
Fsy=—8-c0s30°=—6,9xH; )

Py = \/FE, + F%,; Fr=1/6,16"+21,49% = 22,36 xH;

Fy, 6,16
cCosayy = —; COS Oy = m

= 02755  dpe=T4E,
Fr £
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2. OnpenenuTth paBHOACHCTBYIOMNIYIO rpaduieckum criocodom (puc.10)

y F,
F;

o3 oo Fy

o
&
< > =
F. of
Fs ¥

Puc.1

Tembl
1.3. Ilapa cuJ1 ¥ MOMEHT CHJIBI OTHOCUTEJIBLHO TOYKH.

1.4. Ilnockast cucTeMa NPOU3BOJIbHO PACIIOJIOKEHHBIX CHJL.
OcHoBHBIE (POPMYIIBI U TPEIMIOCHUTKHA pacyeTa

Buowt onop 6anox u ux peaxyuu
F E,
i N L Iz

Puc.2

a- 3amiemMyieHue (3az1enka); 0 — mapHUPHbBIE OMOPBI—(TIOIBIKHBIN U

HETOABUKHBIN )

Momenmuwi naposl Cujll U Cujibl OmHOCUNeJlbHoO moviKu

m=Fa

Puc.3

Taasnpid sexmop

[

ey () ()
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Iaaenvrti momenm

Mzny = kao-
YC./LOgILH pasnosecus i
L 3 Fe=0 %Fky =0; %m(pk)/, =0.
ITpoBepxka: Zz:m(Fk)B =0.
2. %Fkr =0, E:::m(Fk)A ~0; %m(Fk)B 0.
ITposepxka: E:::Fky 290,

Ipumep 2. Jlns 6anku, n300paxxeHHON Ha puc.4 HAUTH peaklyu OIop,

ecm F = 4kH, M = 6 kH'm, q=0,8 kH/M, a = 1m.

Puc.4.

Pewenue
Peakiust mapHUpHO-HETOBUXKHOM OMOPHI A HEM3BECTHA, H300pa3uM e€ B
BHJIE JIBYX COCTABIIIOIINX XA U Y o, B mapHUPHO-NIOABUKHON ONOPE BOZHUKAET
oJHa peakuus RB, HarpaBuM €€ BEpTUKAIIbLHO BBEpX. 7151 onpenenenus
HEU3BECTHBIX PEAKIMI UCIOJIb3YET BTOPYIO (POPMY YPaBHEHHI paBHOBECHS.
YpaBHEeHHE TPOEKIMI HA OChb X:
> Xk =-Fcos30° + X, =0
PaBHOMEpHO pacnipenesieHHas Harpy3Ka MEepIeHINKYJISIpHA OCH, TIO3TOMY
€€ MPOEKIMs Ha OCh X paBHA HYJIIO.
Xa = Fcos30°=4-0,866 = 3,4 kH
YpaBHEHHE MOMEHTOB OTHOCUTEIBLHO TOYKH A

> ma=-FAC + g5a-2,5a—-RBSa—-M =0

Orcrona
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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 xkH

YPaBHeHI/IC MOMEHTOB OTHOCHUTEJIbHO TOUYKHU B:

Ymp =-FBD —qg5a-2,5a+ Ypa5a—-M=0

Otcrona

Yao=(FBD +g5a-2,5a+ M)/ (5a) =(43+42,51+6) (51)=15,6 kH
T.x.
BD = 5asin30° =6- 1-0,5 =3m

B xadecTBe NpoBEpPKHU UCIOIB3YEM YPABHEHHUE MPOCKIIMI CHJI HA OCh Y:
> Yk =-Fcos60°+Ya - qS5a+ R=0

[TocTaBUB YMCITOBBIC 3HAYEH 7HSl, TOTYYHM:
YYk=(-45+56-4+04=0

0=0

3ajada pemeHa BEpHO

Ipumep 3. OgHoonopHas (3amemiieHHas) Oajika Harpy>keHa

COCPEIOTOYCHHBIMU CUJIaMU U Mapoi cuil. OnpeaennuTh peakinuu 3a1eIKH

(puc.5)

. <H
’\RA}- 30 xH m=100 kH-M 20 %
N = |
i B~
R 3M 5Mm €1 2m

| i
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Puc. §

Pewenue

1. B 3apenke MOXET BO3HUKHYTh pEaKIus, MPEICTaBIIeMas IByMs
coctaBisitoMMU (Ray, Rax), 1 peaktuBHBIN MOMEHT M Hanocum Ha cxemy
OaJIKi BO3MOKHBIE HAIIPABJICHUS PEAKIUU.

IIpumeuanue. Ecnu HanpaBlieHHEe BHIOPAHO HEBEPHO, TO MPU pacyETax
IIOJIy4aeTCs OTPULIATEIIbHBIN PE3yIbTaT 3HAUCHUS peakuuu. B 3Tom ciydae
PEaKIUU HA CXEME CIEAYET HAMPABUTH B IMIPOTUBOMNOJIOKHYIO CTOPOHY, HE
IIOBTOPSIS PACU€T.

B cuity Manoit BBICOTHI CUMTAIOT, YTO BCE TOUKHU OAJIKU HaXOASATCSA HA
OJIHOM IIPSIMOM, BCE TPU HEU3BECTHBIE PEAKIIUU IIPUIIOKEHBI B OTHOM TOouKe. JIst
HAXOXKJIEHUSI HEU3BECTHBIX yI0OHO MCIIOIH30BATh CUCTEMY YPaBHEHUI B
nepBoit popme. Kaxknoe ypaBHeHHE OyJeT COAEPKATh OJIHY HEU3BECTHYIO.

2. CocTaBUM CUCTEMY YpaBHEHHII.

iFkx= O;iFky= O;imkA =0
1 1 1

3" Flr= -Raxt3000560°+20c0890°=0

1

R Ax=30c0s60°+20c0s90°= 15 xkH
3" Fy=Ray-30c0s30°-20c0s0°=0
-
R ,=30c0530%420c0s0°= 300,866+ 20-1 = 45,98 kH
Sk, =-Mat30-3-5in60%+100+20-10=0

M= 377,94 xH-Mm

3HaKM peakuuii IOJYyYMINCh CO 3HAKOM «IUTFOC)», 3HAYUT HaIIPaBJICHUS
peakiuii BBIOpaHbl BEPHO.
3. 11t npoBEpKH MPaBUILHOCTH PELIEHUSI COCTABUM YPAaBHEHHE MOMEHTOB

OTHOCHUTEIBHO TOYKHU B.
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Sk =-Mx+R py10- 30-7-5in60%+100=0

-377,94+45,94-10-210-0,866+100=0
0=0

Pemenune BBITOTHEHO BEPHO.

Tema 1.5. LlenTp TsAXKECTH
OcHoBHBIE POPMYJIIBI U TPEATNOCHIIKA pacuera

L{enmpvr msscecmu npocmetiwux ceveruti(puc.6)

~

]
ol
Bl

h LT hi&ﬁi‘ //HT T ///%

a) 6) 8)

Mertonsl pacuéra:
1) Meron cummeTpuu;
2) METOJI pa3eaeHUs Ha MPOCThIC YaCTH;
3) METOJ OTPULATENBHBIX MIOMIAACH.
KoopanHaTel HEHTPOB TSAKECTH CIOKHBIX U COCTABHBIX CEYEHUM:
k k
> Ak-x, D Ak-y,
1 . _ 1 .

; Ye
A A

Xc

rae Ak — momaau yacteu ceueHust; Xy, yx — koopauHartsl L[ T yacrtei

ceueHus; A — cyMMapHasi IJI0Ia/lb CCUCHHUS.

['eomeTpuyeckne xapakKTEPUCTUKH CTaHAAPTHBIX MMPOKATHBIX ITPOoQuiei
npuseneHsl B ctanaaptax ['OCT 8240-80 (mBemiepsl), 'OCT 8239-89 (6anku

nsyTtaBpoBbie), [OCT 8509-86 (ctasb npokaTHasi yriioBasi paBHOIIPOYHAs ).

26



IIpumep 4. OnpenenuTs KOOPAUHATHI LIEHTPA TAKECTH CEUCHUH,

IIPEACTABICHHOTO Ha pUC. 7.

Puc.7

Pewenue

1. Beioparts u Hanectu ocu koopauHat OY u OX.
Pazouts Gurypy cedeHust Ha TpU YaCTH:

1 — TpeyroapHUK, IIOMIA/Ib TPEYTOJIbHHUKA

Ay =40-60/2 = 1200mMm? = 12¢cM?

2 — NpAMOYTOJIbHUK, TJIOIIA/Ib MPSIMOYTOJIbHUKA
Ay =80-60 = 4800 mm? = 48 cm?

3 — HOJYKpYT, MJIOHIaAb MOJYKpyra

Az =nR?%2 =3,14-30%2 = 1413mm2 = 14,13cM?

O61mas miomans cedeHust A = A; + A, + A3 =12 + 48 - 14,13 = 45,87 cm?
2. Onpenenutsb KOOpAUHATHI EHTPOB TskecTH (L[T) oTnenbHbIX YacTeit
LT durypsr 1: X; =2/3-40 =26,7mMm = 2,67cm

Y =1/3:60 = 20mm = 2cMm

T durypsr 2: X, =40 + 80/2 = 80mm = 8cm
Y, =60/2 =30Mm = 3cMm
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LT durypsr 3: X3=120-4-30/3-3,14 = 107,3mm = 10,73cMm
Y;=R=30mMMm =3 cMm

3. OHpCI[CJII/ITI) KOOPpOWHATBI HCHTPA TAKCECTH CCUCHUSA

Y Ak-Xk

Xc =(12-2,67 +48-8 — 14,13-10,73)/45,87 = 5,76¢cm

_ Y Ak-Yk

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

Tema 1.6. OcHoBHBIE TOHATHA KHHeMAaTUKH. Tema 1.7. Kunemaruka

ToukH. Tema 1.8. IIpocreiinine 1BUKeHUS TBEPAOIO TeJia.

OcHoBHbIE pacueTHbIe (HOPMYJIbI JJIsI OTIPEIeTICHUs TapaMeTPOB

IMOCTYIIATCIIbHOT'O ABUKCHUA TCJIA

Bcee Touku Tena OBHXYTCA OOUHAKOBO.
3akon paBHOMEpHOro ABmxeHus: S = Sp + vt.
2
att
3akoH paBHOMEpeMeHHOro neuxenus: S = Sy + vot + ——.

2
3mecs Sy — mMyTh, IPOMMEHHEIN 10 HAYATIA OTCYETa, M;

Vo — HaYaJIbHas CKOPOCTH NBUKEHNS, M/C;

a; — TIOCTOSHHOE KACAaTelbHOe yCKopeHue, M/c?
Cxopocts: v = 8’5 v = vy + ast.

Yckopenue: a; = v'.

Bakon HepaBHOMepHOTO mBmkenus: S = f(t3).

Kunematuueckue I’pa(l)I/IKI/I MMOCTYNATCJIBbHOI'O ABUKCHUS ITPCACTABJIICHBI HA

puc.8
S S va z
- : et
NS = Sotvit + %
s o
§=S5,+0vt a, = const

__/

4 t P = Un + a,t
= cons
S So
\ " Yo
o tc o t,c
a) 6)
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Puc. 8

OcHoBHBIEC pacdeTHBIC (POPMYJIIBI IJIs1 OTIPEICTICHUS TTapaMETPOB

BpalaTCIbHOI'O IBHUIKCHUA

Touknu Tena OBMXKYTCS IO OKPYXKHOCTSIM BOKPYT HEIIONBIXKHON OCH
(ocn BparteHus).
3axoH pPaBHOMEPHOTO BPAINATEILHOTO IBIKEHU: @ = @q + wt.
3akoH paBHOIEPEMEHHOTO BPAIIATENILHOTO IBUKEHH:
t2

£
,9:900+w0t+?.

3aKOH HEPAaBHOMEPHOI'O BPAILIATEILHOIO ABUXKEHUI: ¢ = f (ta).
3meck p — yroJs ImOBOPOTA Tena 3a BpeMmi t, pam;
w — YIJIOBas CKOPOCTh, pam/c;

(g — YI'OJI IIOBOPOTA, Ha KOTOPLII Pa3BEpPHYJIOCH TEJIO IO HAYAla
oTCcYeTa;
wp — HayaJIbHas yTJIOBas CKOPOCTh;

£ — yr7oBoe yckopenue, pamu/c?;
¥Yraosas ckopocTh: w = ¢’; w = wg + &t;
¥YriyioBoe yckopeHue: € = w'.

Kunemaruueckue I“pa(i)I/IKI/I BpaliaTCIbHOI'O ABHMXKCHUA IIPCACTABICHBI HA pI/IC9

0,0,€ 9,0,
gt’
P = Qg+t +—2—
P =@yt 0t
s \-w =W, +E&f
w= const
o) € = const
2
(o] t 0 !
a) 6)

Puc.9

Ynceno 0o6opoToB BpallleHus Teia: z = ¢/ (27).
YrioBas yacToTa BpalLeHUs: 7, 06/ MUH.

o ST TR
60 0 30°

o ITapameTpbl ABHKEHUS TOUKHU

i
/JW. Bpamiaromierocs tena (puc.10):
NPA
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Puc.10 v — JIUHelHas CKOPOCTbL TOouku A:
v = wr, M/c;

a; — KacaTelbHoe YCKOPEeHHe TOYKH A:
a; = er, M/c?;
@, — HOPMAJIbHOE YCKOPEHHE TOUKU A:

an = w?r, m/c2.

PexoMenganmu Juist pemieHus pacueTHo-rpaduyeckoit paboTsl 5

1. Onpenenutb BUA IBUKEHUS HA KaXKJIOM YYaCTKE 110 TPUBEAEHHOMY
KHUHEMAaTU4YECKOMY IpauKy.

2. 3anucaTp 3aKOHBI IBMKEHHUS IIKMBA HA KaXKA0M ydacTke. [lapameTpbl
JBHKEHUS B KOHIIE Ka)KJIOI'0 y4acTKa SIBJISIOTCS Ha4aJIbHBIMU IapaMeTPaMU
JBUYKEHUS Ha KAKJIOM IOCIIEAYOIIEM.

3. OnpenenuTs NOJHBIM YroJ NOBOPOTA IIKKBA 32 BPEMs BPAILICHUS.
Hcnonp3oBatek opMyily s Iepexo/ia OT YIJIOBOM YaCTOThI BpAIEHUsI K
YIJI0BOMY YCKOPEHHIO.

4. OnpenenuTs NOJHOE YUCIO 000POTOB UIKKUBA, UCTIONB3YS GOPMYITY  Z

5. IlocTpouTk rpaduKu yriaoBbIX MEPEMEIICHUI U YTIIOBBIX YCKOPEHUH.
6. Onpenenuts HOpMaIbHOE U KacaTeJIbHOE YCKOPEHUsI TOUKU Ha 000]1€ B
yKa3aHHbIE MOMEHTHI BPEMEHU.
IIpumep 5. CkopocTsb BpaiieHus mkuBa auametpom d = 0,6M MEHSIETCS COTIIACHO
rpaduxy (puc.11). OnpeneanTs NOIHOE YUCIO0 0OOPOTOB IIKUBA 32 BPEMS
JBUKEHUS U CPETHIOO YTIIOBYIO CKOPOCTH 3a 3TO BpeMsi. OnpeieInTh YCKOpEHUe
TOYEK 000/1a B MOMEHT BpEMEHHU t = 2c.

v, M/C
18
12

0l 3 12 -tc

Pewenue
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1..CornacHo rpaduky clieyeT pacCMOTPETh JIBa y4aCTKa JBUKEHUS.
[lepBbIli y4aCTOK — paBHO3AMEJIEHHOE JIBUKEHUE.

YpaBHEHHE CKOPOCTH O = Wo1 T €1°t;

N3 3aBUCUMOCTH MEXKY JIMHEMHOW U YTIJIIOBOU CKOPOCTBIO OIPEICIUTD:

o1 =voi/r = 18/0,3 = 60 pan/c; ®; =v,/r =12/0,3 =40 pan/c

Orcrona g1 = (o - op)/t; = (40 — 60)/3 = -6,7 pan/c?

BTopoii yuacTok — paBHOMEPHOE IBUKEHUE

V2= 12 M/c; w, =40 pan/c; e =0

OHpCIICJII/ITB YTOJI IOBOPOTA Ha IICPBOM YHACTKE

@1 = Qo1 + Woit; + £t /2

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

Omnpenenuts yroyi MOBOPOTa HA BTOPOM Y4aCTKe
¢ 2= Qo2 T ®rb

[TpuHATH 1151 BTOPOTO y4acTka @ =0

Toraa ¢, =40-9 =360 pan

OO6uruit yron noBopota ¢ = @+ @2 =150 + 360 =510 pan

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

pan/c

3. B MOMEHT BpeMeHH t = 2¢ ABUKEHUE PaBHO3AMEIEHHOE, € = -6,7 pan/c?

®w=w+et=60-6,72=46,6 pan/c



KacaTenbHas COCTaBIAIONIAs yCKOPEeHHs a; = T = -6,67-0,3 = 2,01 m/c?

HopMasbHas COCTaBISIONIAs yCKOPEHH a, = 0T = 4,66%-0,3 = 651,46 m/c?
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KOHTPOJIbHBIE 3AJIAHWA
IO pa3jeiy: TEOpEeTHYECKas MEXaHHKa.
ITepe BBITOJHEHHEM KOHTPOJILHON pabOThI PEKOMEHIyETCSI OTBETHTD Ha
KOHTPOJIbHBIE BOITPOCHL.
KoHTpOIbHBIE BOIIPOCHI

1. Ykaxure B F
BO3MOKHOE % oL
HarpasJIeHHe

peakiuii B onopax? % g B
(puc.12) g & g ° 6 2)

2. 3anuImTe BBIPKEHUS IS pacdeTa y‘
npoekiuid cuibl F Ha ock OXx u
Oy(puc.13) .

IPUIIOKUTE B Touke C, 4TOOBI

anreOpanyeckas CyMMa MOMEHTOB /:Am
OTHOCHUTENIbHO ToukH O Oblia paBHA
nymo?(puc.14) OA=AB=BC=5w; Puc.14
F,=7,8xH; F,=3xkH

3. Kakyro cuiny Heo0X0aumMo V
| rlf. o0,
A 1

4. Teno nBWKETCS paBHOMEPHO U MPSIMOJIMHENHO (paBHOBecue). Uemy paBHBI
TJIABHBIN BEKTOP U IJIaBHBIA MOMEHT CUCTEMBI?

6m
5. 3ameHuTe pacnpeaeIeHHYIO q=4xH/M
HArpy3Ky COCPEIOTOUEHHOI 1 A AARARRAARARANARY
ONPEAEITUTE PACCTOSIHUE OT TOUYKHU
MPUJIOAKEHUST PABHOICHCTBYIOILIEH 10 T 10 3

ornopsl A(puc.15) Puc.15

6. Onpenennre KOOPAUHATHI LEHTPA Y40 35 15
Eal
TSKECTH 3aIUTPUXOBAHHON I
o
N

¢burypsi(puc.16). Pazmepsl npuBeneHbl o
B MUJUTUMETPAX.

Q2

Puc.16

7. 3anummmTe B 0OIIEM BHUIC 3aKOH JBUKEHUS B €CTECTBEHHON M KOOPUHATHOM
dbopme.
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8. 3anumurte GOpMyIbI 17151 ONPEAEICHHUSI HOPMAJIbHOTO M KaCcaTeIbHOTO
yckopeHus. Yto xapakTepu3yeT HOpMajabHOE U KacaTeIbHOE YCKOpEeHHEe?
9. Touka nBmxercs no ayre. Oxapakrepusynre ABUKEHUE TOUKH (puc.17).

M i M v a,
/F
a,=0 a, = const
6) 6)
Puc.17

10. ITocne cTONKHOBEHUS ABYX MaTEPUAIbHBIX TOYEK C MACCaMU M = 6 KT U my =
24 Kr nepBas TOYKa IoJIydmsa yckopenue 1,6 m/c?. UeMy paBHO yCKOpPEHHUE,
MIOJTy4€HHOE BTOPOM TOUKOM?

11. 3anummre Gopmymsl 115 pacuera paboThl U MOIIIHOCTH MIPH MOCTYHATEIbHOM
Y BpaIllaTEIIbHOM JIBHXKCHUU.

PacuerHo-rpadpuyeckas padora 1. Tema 1.2. Onpenenuts paBHOACHCTBYIONLYIO
MJIOCKOM CUCTEMBI CXOASIIUXCS CUJT aHAJTUTUYECKUM U T€OMETPUUECKUM
crocobamu.

[TocTpouTh CXEMY CXOSIIUXCS CUII B COOTBETCTBUU C JAHHBIMU Ta01.1. B
Macirade. OnpenenuTh paBHOJICUCTBYIONTYIO aHATUTHYECKHUM CIIOCO0O0M,
OTIPEJICIUTH PABHOJIECHCTBYIOITYIO T€OMETPUUECKUM CITIOCOOOM B BHIOPAHHOM
Maciitaoe.

Tabmuna 1
[Tapa BapuanTs
METp 1 2 3 4 5 6 7 8 9 10 11 12
F,, kH 8 20 3 12 6 5 18 | 12 | 15 3 12 | 10
F,, kH 12 5 6 8 12 | 10 9 + 10 | 12 9 15
F;, kH 2 10 | 12 6 15 | 20 6 16 | 20 | 18 6 10
F,, xH 10 | 15 | 15 4 3 15 | 12 | 20 5 6 15 5
Fs, kH 6 10 9 10 | 18 | 15 | 15 8 10 | 21 10 | 10
o, rpaj 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
03, Tpajg 75 | 75 | 60 0 45 | 75 | 75 | 60 | 120 ] 75 | 60 | 90
Ol4, TPAJ 30 | 150 | 120 | 60 | 150 | 180 | 150 | 120 | 180 | 150 | 180 | 150
0Ls, rpax 270 | 210 | 270 | 360 | 300 | 210 | 300 | 270 | 300 | 210 | 300 | 210
[Tapa Bapuantst
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
F;, kH 10 2 6 12 | 20 | 15 16 6 18 | 20 | 10 6
F,, kH 15 | 10 4 15 | 15 3 20 | 12 6 5 5 15
Fs, kH 10 6 10 9 15 | 18 8 15 | 21 10 | 10 | 10
o1, Tpaj 0 0 15 | 30 0 30 0 15 | 30 0 15 0
2, Tpaj 45 | 60 | 45 | 45 | 15 | 60 | 45 | 30 | 75 | 30 | 45 | 75
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03, Tpajg 75 | 75 | 60 0 45 | 75 | 75 | 60 | 120 | 75 | 60 | 90

Oy, Tpaz 30 | 150 | 120 | 60 | 150 | 180 | 150 | 120 | 180 | 150 | 180 | 150

0L, rpax 270 | 210 | 270 | 360 | 300 | 210 | 300 | 270 | 300 | 210 | 300 | 210

PacuerHo-rpaduueckas padora 2. Temsl 1,3, 1.4. OnipeenuTh BEIMUYNHBI pEaKIUi B OTIOpe
3aIeMJICHHON OaKy WK MapHUPHBIX onopax. [IpoBecTy mpoBepKy MPaBUILHOCTH PEIICHHMS.
Jannsle BeIOpath U3 Tabn.2 u puc. 18 u 19.

m F, F m F, F,
| Natd o
- . s b
a 2a a a a a 3a a
[
a) 6)
F, m F, F, m
60“
A 45 A
mT:n 2a 2a al a J l( amAma 2aF| 24 m;m
9 2)
F
; m 0 2 F m
| 60 | 45°
m%y - - - .
< 2a 2a a a a a 3a a
) €)
Puc.18.
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- m F, F, - F, F, _
2 60’ " 60° Z
ERp;! B v C B vC AE
"E:(L(_l( a 3a a_yle 3a 2a _E
- T < =
a) 6)
= F, m F, F, m F, ,_
é ] —> 0 -> E
44 9\ B. ,C |69\ B ) C__AE
é 2a a 2a a 2a < 2a £
EN < <« E
6) 2)
F. F,
= ? I n1 F, F m
2 60’ > 60° E .é.
34 y B C |Gy B AE
4. 2a 2a 2a 2a 2a a E
A < <« E
9) e)

Puc.19.
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Tabmanma 2

ITapa BapuaHTbI

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 4.8 7,8 8,4 12 12,8 | 17 18 22,8 | 24 4.4 4,8
m,kH'm | 14 13 12 11 10 9 8 7 6 5 14 13
a,M 0,2 0,2 0,3 0,3 0,4 0,4 0,5 0,5 0,6 0,6 0,2 0,2
Puc. 18.a | 18.0 | 188 | 18r | 18.x | 18.e |18.a |18.0 | 188 | 18r | 18.1 | 18.e
[Tapa BapuaHTbI

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 4.4 4.8 7,8 8,4
m,kH'm | 12 11 10 9 8 7 6 5 14 13 12 11
a,M 0,3 0,3 0,4 0,4 0,5 0,5 0,6 0,6 0,2 0,2 0,3 0,3
Puc. 19.a |19.6 | 198 |19r |19.1 |19.¢ |19.a |19.06 |19 | 19.r | 19.1 | 19.e

PacuerHo-rpadguyeckas padora 3. Tems1 1.3, 1.4. Onpenenuts BeIMYUHBI PEAKIHI B onIOpe
3aIIeMJICHHOH OaJIK¥ WM MIapHUPHBIX omopax. [IpoBecTr mpoBepKy MpaBMIIBHOCTH PELICHUSI.
Jlannbie BBIOpaTh U3 TaOnuIe! 3 U puc. 20 u 21.

q F f"s F m q
WHHHY "/ & g/ [N
2a a a § a a 2a E

a) 6)

F 4 ) ) E 1

LT : s JUTLITIT:
i 2a L _a a § a a 2a S

8) 2)

= m g . q L
50’ Ay S sl bbb b L L
2a a a § a a 2a E

0) e)

Puc.20.
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y 60’ B | apbbbdddbbbl /g
’m%w a_ | a n\TA\-m WLT\T 2a F a30 a”’Am
[~ | % R
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m m
v F, B g ¥
PRRARARE " B | 4 o AR A
mésw” a a a a ”7\;;777 "7;%\” a a a ‘ a ”nl'g’n
9) e
Puc.21.
Tabmuna 3
[Tapa BapuaHTb1
METp 1 2 3 4 5 6 7 8 9 10 11 12
F, kH 4 6 8 10 12 14 16 18 20 22 4 6
qkH/™m |2 2 2 2 2 3 3 3 3 3 2 2
m,xkH™Mm | 5 10 15 20 25 30 35 40 45 50 5 10
aM 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 [20.6 |20.8 |20.r |20.mx |20.e |20.a |20.6 |20.8 |20.r |20.n | 20.e
[Tapa BapuaHTbl
METp 13 14 15 16 17 18 19 20 21 22 23 24
F, kH 10 20 30 40 50 60 70 80 90 100 | 10 20
qkH/™M |2 2 2 2 2 4 4 4 4 4 2 2
m,kH-m | 15 25 35 45 55 45 35 25 15 5 15 25
aM 0,4 0,4 0,4 0,4 0,4 0,6 0.6 0.6 0.6 0.6 0,4 0,4
Puc. 2l.a |21.0 |21B |21r |21.n |21l.e |2l.a |21.0 |21.B |21.r |21.n0 |2l.e
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Pacuerno-rpaduyeckas padoora 4. Tema 1.5. Onpenenutb KOOPAUHATHI LIEHTPA TAKECTH
ceuenus. JlanHuble BRIOpaTh U3 Ta0NUIbl 4 U puc.22.

B B
’{§ N
= = =
\ \, \
b
a) : 6)
< B 3| B
R § A .
\ N\
b 5 b
6) 2)
< b &
\ W [ N
o < = ES
Iy BN . \ N
)
Puc. 22
Tabmuma 4
[Tapa BapunaHTb1

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

B,mm [100 |110 |120 |130 |140 |150 |[160 |170 [180 |190 |100 |110

b, MM 60 70 80 90 100 | 110 [120 |130 |[140 |150 |60 70

H,mm |80 90 100 | 110 | 120 |130 [140 |150 |[160 |170 |80 90

h, MM 50 60 70 80 90 100 | 110 |120 | 130 |140 |50 60

R,mm |20 25 25 30 30 40 40 50 50 60 20 25

Puc. 22.a | 226 |22B. |22r |22.n |22.e |22.a |22.0 |22.B. |22r |22.n1 |22.e

[Tapa BapuanTsl

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,vv [ 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. |221r |22.n |22 |22.a |220 |22B. |221r |22.1 | 22.e
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PacuerHo-rpaduueckas padora 5. Temsl 1.6, 1.7, 1.8. HacTora BpamieHus MKUBa HAMETPOM
d MeHsieTcs cornacHo rpaduky. OnpeneauTs YuciIo 000POTOB IIIKMBA 32 BPEMS IBIKECHUS U

CPEIHIOI0 YTIIOBYIO CKOPOCTH 3a 3TO BpeMsl. [IocTponTh rpauk yriioBbIX nepeMenieHui u

YITIOBBIX YCKOpeHUH mKuBa. OmnpeenuTh yCKOPEeHNE TOYeK 000/1a KoJieca B MOMEHTBI BpEMEHU
t1 1 to. JlanHbIie BBRIOpaTh U3 TaONHIIBI 5 U puc.23.

‘,,, S n, ooxmm 7, oA
1000 1000 1000
lsoo 800 800
i600 600 600
1400 400 400 =
200‘ 200 200 ( \
| o r R T T M~ 024 6 8 10 1¢
' a) 6) ¢
n ()f(muu n, o&/Mun n, of(mm
IIOOO 1000 1000
‘800 800 800
600 600 400 i
400 400 l\ 400
200 200 \7 200
0 > o> otvL —>
2 4 6 8 10 % 2 4 6 8 10 ,¢ 2 4 6 8 10
2) ' 0) e
Puc. 23
Tabmuua 5
[Tapametp BapuanTsl
1 2 3 4 5 6 7 8 9 10 11 12
Huamerp | 0,2 0,3 0,4 0,6 0,6 0,8 0,2 0,6 0,5 0,8 0,2 0,3
MIKABa,M
t1, C 2 1 2 1 2 1 2 1 2 1 2 1
t2, C 8 9 8 8 8 6 9 8 9 6 8
Puc. 23.a |23.0 |23 |23r |[23.m |23.e |23.a |23.6 |23 |23r |23.n1 |23.e
[Tapametp BapuaHnTbl
13 14 15 16 17 18 19 20 21 22 23 24
Huamerp | 0,4 0,6 0,6 0,8 0,2 0,6 0,5 0,8 0,2 0,3 0,4 0,6
IIKWBa,M
t1, C 2 1 2 1 2 1 2 1 2 1 2 1
t2, C 8 8 8 6 9 8 9 6 8 9 8 8
Puc. 23.a | 23.0 |238 |23r |[23.m |23.e |23.a |23.6 |23 |23r |23.n1 |23.e

40




METOJUYECKHUE YKA3AHMA U ITPUMEPBI PEINEHW A

1o pasnaenaM «ConpoTUBIIEHUE MaTEpHAIOB» U «/leTanu Mammny.

Tema 2.2. PacTsiskeHue u cxkaTue.

PactspkeHneM wim ckaTreM Ha3bIBAIOT BHUJI HATPYKEHUS, TP KOTOPOM B
MOTIEPEYHOM CEUEHHH Opyca BOSHUKAET TOJIBKO OJJUH BHYTPEHHUI CUIIOBOM
(akTOB — MPOJOIBHAS CHJIA.

[IpononbHBIE CUITBI MEHSIIOTCS 0 iTuHE Opyca. [Ipu pacuérax mocine
OTIpEJICIICHHS BEJIMUMH MTPOJIOJIBHBIX CHII IO CEUEHUSIM CTPOUTCS rpaduk — dIopa
MPOJIOJBHBIX CHII.

Ecnu npoponpHas cuiia HampaBlieHa OT CEUEHUs, TO OpyC pacTsSHYT.
Pactskenue cuuTaroT NoJIOKUTEIRHON Aedopmaniueit. (cM.puc.24 a). ecnu
MPOJI0JIbHASI CHJIAa HAIlpaBJieHa K CEYeHHI0, TO Opyc cxkaT. CrkaThe CUUTaIOT

oTpuniaTeabHou nedopmarueit (cm. puc. 24 6).

F e N F L N
(—-——n—-— 7 Cd
( @

Puc. 24

Heo6xonumeble ¢opmyb:

Hopmanrsnoe nanpsxerne
N
E:
rne N — npononbHas cuia; A — nomans MONIEPEYHOTO CEYEHMS.
Ynmmenne (ykopodenne) 6pyca

g =

N
Al : wim Al:ﬂ-,

AE E
£ — monyae ynpyroctu; | — HavaNbHAS IIMHA CTEPXKHSL.
Homyckaemoe manpsxerne
g
o] = [S] ’
[§] — momyckaemrit 3anac mpogHocTH.

Yclosne IPOYHOCTH NMIPU PACTSKEHUN U CHKATIN:

o=— < [o].

A

Ipumep 1.
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JlaHa cxeMa Harpy>kKeHus 1 pa3Mmepbl opyca 110 aedopmanuu (puc.25).
bpyc 3amemien, onpeaenuTs nepeMenieHrne CBOOOTHOTO KOHIIA.

Pewenue.

1. Pazgenum Opyc Ha ydacTku Harpykenus. banka 3aimemieHa, B 3aJe/Ke

BO3HUKAET HEU3BECTHASI PEAKIIUS B OMIOPE, TOATOMY PACUET HAYMHAEM CO
CBOOOHOTO KOHIIA.

Bpyc nmeeT nBa yyacTtka Harpy>KeHHUsI.

2. OnpenensieM BEJIMYMHBI MPOAOIBHBIX CHJI IO CEUCHUSIM C YUETOM
M3MEHEHUN TUIOIIAAN OTIEPEYHOr0 CEYEHHUS.

VYuacrok 1. Ny = +25 kH; pactanyr.

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

CtpouM 3110py NpOI0JIBHBIX CHJL.

3. OnpenensieM BeTUYUHBI HOPMAJIbHBIX HAMPSXKEHUHN IO CEUCHUSIM C
Y4ETOM U3MEHEHHM TUIOIIaAu TTONEPEUYHOTO CEUCHMUS.

Tpu yyacTka 1o HanpsHKEHUSM.

o1=Nyi/ A; =25-10%/500 = 50 H/mm?
o2=Ny/ A, =25-10°/1000 = 25 H/mMm?
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A, = 1000 mp?
2| /- A, =500mm?
g 1/
{
] 60xH ||~ 25 kH
- < ]
“ l
2 |
<0,4 M| 04m 'E’ 0,5m
2 yY. 1 yu.
25kH
ﬁ# Smiopa Nz
T 50 H/MMz
35 kH
25 H/Mm? -
, ot
35 H/NM2
O3 > G2 O
Puc. 25

o3=No/ Ay = —35-10%/1000 = —35
H/mm?

CrtpouM >mr0py HOpMaJIbHBIX
HaIpsKCHUM.

3. Ha kaxxJ1oM yyacTke onpenesnsieM
a0CcoJI0THOE y/UIMHEeHHe. Pe3ynbraTsl
anreOpanvdeck CyMMUPYEM.

Aly= U}f L =50-0,5-10%/2:10° = 0,125
MM;
Al,= "gz = 25-0,4-10%/2-10° = 0,05 MM;

A&:% = —350,410%2-10° =
—0,07 mmM;

AL = AL+ Al + Al; = 0,125 + 0,05
—0,07 =

0,105 mm
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ITpumep 2. Onmoponnas xecTkas mmuTa ¢ cuyiol Tsxeetn 10 kH,
HarpyxeHHas cunoil F' = 4.5xH u momerTOM M = 3kH-M, onepra B
Touke A u nonsewena ua crepxue BC (puc. 26 ). Ilono6Gparts ceuenne
CTEPAHA B BUIE IIBEILIEPA U ONPENEIUTh €ro yIJIMHEHHe, ey IINHA

cTepxHs 1M, MaTepuan — cTase, mpenen Tekyuectn 570 Mlla, 3anac
IPOYHOCTH 1A MaTepuaia 1,5.

Pewenue

1. OnpenennTs ycmmme B cTepHe mon neficTBIEM BHEIIHIX CHITL.

CrcreMa HAXOONTCA B DABHOBECHM, MOYHO HCIIONB3OBATE ypaBHe-
HIE DABHOBECUS IVIS TUIUTHL: 3 m 4 = (.

Rp — peakims crepxus, peaxmuu mapHupa A He paccMaTpHUBaeM.
Y ma=m+G-5—Rg-T+F-10=0.

Rg-T=m+G -5+ F-10.
3+10-5+4,5-10

Orxyna Rp= > = 14 xH.
Ilo TpeTreMy 3aKOHY NMHAMUKK De- s L4
AKLIUg B CTEePXKHE paBHA CHUle, OENCTBY- M A
“ m
IOIIe OT CTEepXKHS Ha IUIUTY. Y CUian® B > | Rs B Fv

crepxkHe pasHo 14kH. |
2. Ilo ycnoBMio NpOYHOCTH ONIpenests-
eM MOTPe6HYIO BENUYUUHY ILIOMIAIN TIOTe- ”:Armﬁ“

peuroro ceyenus: 0 = N/A < [o], orkyna ¥¢
A;N/[o-] M = Im o
Homyckaemoe HaIpsiKeHUE LA Ma- Puc. 26
TEpUasa CTepPKHS
o o970
=—=—1= MIIa.
[o] 5 L5 380 MIla
14 -103 n 2
CrnenoBarensHo, AZ . ek 36,8 Mm® = (0.368cm*.

3. Ilon6upaem ceuernue crepxus no 'OCT .,

MusnmMansras momans weernnepa 6,16 cm? (Ne 5; TOCT 8240-89).

HenecoobpasHee MCHONB30BATL PABHOMOJOYHBIA Yrojiok Ne 2
(d ='3Mm), miomans nonepeyroro ceuenms koroporo 1,13 em? (IOCT
8509-86).

4. OnpenmenuTs yIUIMHEHAE CTEPXKHS:

_ NI

m— = 2.10° MIla:

Al 15 E 0° MIla;
14.10%.1-108

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

MoMeHTEI HHEePLMN IIPOCTEMIINX CeYeHui

A S—
¥| ITpamoyzoavnux u veadpam (puc. 27)
o QOcesrie:
| bh?
o | Jr — OTHOCHTENBHO Ocn 2T Jp = —;
- < h;‘ 12
‘ : hb®
N \‘{ Jy — OTHOCHTENLHO ocH Yy Jy = 5
A Tonapasiit Jp = Jp + Jy-
Puc. 27

roe

Kpye u xoavyo (puc. 2£)

wd?
Ocesnie: 7, :ﬁjy R
mrd*
Te =Ty = %(1 = fj’) — KOQIBIO.
md
Honapaent: J, = % — KpYT;
md?
Tp= ‘"""(1 oo 64) — KONBIO,

32
d — muaMeTp Kpyra M HapyXHBIT IHAMETP

KOTbUA,; dyy —— BHYTPCHHUI MHAMETD KOM6HA; € = dgy/d.

Mowmenmuot UHEPYUL OTMHOCUTNEADHO NOPAAALALHBLT oceti

(puc. 29 )
j o J o + LIZA,

Xp Xo s

I\f roe L'TI — MOMEHT HHEePIMH OTHOCHTEILHO OCH

al TX;
B \L ‘-7-"-‘0 — MOMEHT HMHEPUUMH OTHOCHUTEJIBHO OCH
g ] X ToTo; A — nnowans cevenms; o — paccTosHme
Pztc.zr

, MEXKITY OCSIMU.

PGKOMGHIIa]_II/II/I IJIA pCIICHUA 3a1a4

1. Momenm unepyuu codxicHoU ueypol s618emcs CyMMOU MOMEHMO8 UHEPYULL

yacmeiti, Ha Komopule eé pazousatom. Pa30uTh 3aaHHyI0 (GUTYPY Ha IpoCcTeHine

qacCTH, AJIs Ka)ICI[Oﬁ OIPCACIIUTD I'TIaBHBIC HCHTPAJILHBIC MOMCHTBI HHECPIHH 110

U3BECTHBIM opMysiaM. MOMEHTBI HHEPIUHU POCTHIX FEOMETPUUYECKUX (PUTYP

MpUBEICHBI B puiioxkenuu 11 [2].

2. MOMEHTBI MHEPIIUU BBIPE30B U OTBEPCTHI MOKHO MPEICTABUTh

OTPpHUIATCIIBHBIMU BCIIMYMHAMU.

3. 3aIlaHHBI€ CCUCHNA CUMMCTPHUYHEI, I''TAaBHBIC ICHTPAJIBbHBIC OCHU COBIIAAAIOT C

OCAMHU CUMMETPUHU COCTABHOI'O CCUCHUS

4. MoOMEHTBI HHCPLHUHU qaCTeﬁ, YbH I''TaBHBIC LICHTPAJIBHBIC OCH HC COBIIAJaIOT C

rIaBHBIMHU HECHTPAJIBbHBIMHU OCSAMUA CCUCHHA B LICIIOM, IICPECUUTHIBAIOT C ITIOMOIIBIO

(bOpMYJ'H)I I MOMCHTOB MHCPIHUKU OTHOCHUTCIIBHO ITapaJlJICJIbHBIX OCEH.

Paccrosinue MCKIY OCAMU OIIPCACIINTD 11O YCPTCIKY.
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IMpumep 3. OnpenenuTs BEIUUUHY OCEBBIX MOMEHTOB MHEPIIMH
oTHOcUTENBHO ocelt OXx 1 Oy U MONSAPHBIA MOMEHT MHEPLIMH TIOCKON (QUTYPBI

(puc 30).

1 ¥l Pewenue
2 1. Omnpenmenum oceBoit MomeHT
N 0. UHepuuu oTHocuTensHo ocu Oz. He-
k\\ IONb3yeM (OPMYJIBI OJIS TIJIABHBIX
o | IXo a UeHTPAJILHBIX MOMEHTOB. IlpencTa-
PP \\\\\‘0 j\\\" N\ BIM MOMEHT WHEPUUU CEYEHUS KakK
hi2 20 Pa3HOCTbL MOMEHTOB MHEPIIUU KPYyTa I
IIPSIMOYTOJILHUKA. ;
wd
5200 Ina xpyra J,, = o
: bh®
Puc. 30 Ins npsMoyronbHuka oy, == TR

g npsvoyronbruka ocs Oz e npoxonut uepes I[T.
MomenT unepru [IPAMOYTOJIbHUKA OTHOCUTENILHO ocu Oz

Tzo = Tzos + a2A,

roe A — mowans cevenus; g — paccTosaue mMexny ocsmu Oz u Oxy.

P bh3 . bh®  bh3
L =" 19 4 3°
MOMeHT nHepm/m ceyeHusa
| rd* b3
T = Tz, — Ts, ‘7”":-671--_—3_;
3,14.924.108 .93.103
by 2007 710 = 783,7: 10° mm*: 7. = 7837 exs.
64 3
2. Ocesoit momenT MHEpPLUY OTHOCUTENbLHO ocn Oy:
d4 hb3
Jyp = Ty = .- Kpyr; Jy, = —— — NpSIMOYIOIBHUK.
64 12
MomeHnT unepnnu cevenns
md* h-b3 3,14-200% 20.503
= - . = = - = - 10% am?:
h=er 1 % 64 12 760+ 10% s’
Jy = 7600 cm?.

[TonspHBI MOMEHT HHEPLUU
Jo=Jx+Jy=7837 + 7600 = 15437 cm*.
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Tema 2.5. Kpyuenmue.

KpyueHuem Ha3bpIBaeTCsl HarpyKeHUe, IpU KOTOPOM B ITONIEPEYHOM
ceueHuu Opyca BOZHUKAET TOJBKO OJIMH BHYTPEHHUM CUIIOBOM (akTop -
KPYTSAIIUA MOMEHT

OCHOBHEIE IIOJIOXKEHUs PACYETOR mpu Rpy4YeHU

Pacnpedenenue xacameavmubir nwanpascenuti no cewenus
npu xkpyuwenuu (puc. 31 )
Kacarensuoe manpsxenve B Touxe A:

P g =
Miypa — e
T4 = , kA
Tp S =
rne p4 — paccrofHue OT TodkM A 1o merTpa o
CeueHus, Puc. 31
Yecaosue npounocemu npu xpyuenuu’
_ M, d3
ot e & [ ) W = 02d Kpyr),
K IVP = [ r{]a P 16 ( Py )
3
d 4
W, == 5 —(1-1¢%) (xombmo),
M, — xpyTaumit MmomenT B cevenmu, Hom, H- “MM;
W, — MomenT comporusnenus P XKpydeHun, M°, MM :
[7x] — momyckaemoe manpsxenue IIPY KpyJueHun, H/M H/mn?,

ITpoexmuposounbiti pacuem, onpedeaenue PA3MEPOBs NG~
nepewHoz0 ceuwenud

My
Cevenne — xpyr: d > {‘/ 5 ;L ]
3 LK
Ceuenne — xonbno: d = 5 2(1MK4)[ T
3 — C*)|Tk
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rae d — HapPYXHBIH UAMETP KPYTIIOrO CEYEHNS;
dpy — BHYTDEHHMII TUAMETP KOIBIIEBOTO CEYEHUS; ¢ = dpy /d.

Onpedesenue payuonasbHo20 pacnosorcernus Koiec

Ha eaay
Payuonasvnoe pacnososcenue xosec — pacnoaoscenue, npu xomo-
POM MAKCUMAALHOE 3HAUEHUE KPYMAIUE20 MOMEHMGA HA 6GAY — HAU-

MEHDUWEE U3 BO03MOHCHDLIT. -

st skoHOMUMI MeTaJlJla CEYeHue 6pyca PEKOMEHOYETCs BHIIIOJIHUTH
KOJIBLIEBEIM.

Yecaosue HCECMKOCTNU NPU KPYUEHUU

M,
= — 3 G~ 0’4E5
=Gz (0]

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

E — monyns ynpyroctu npu pactsxennn, H/m?, H/mM2.

[¢0] — momyckaemerit yron sakpyuusanus, [¢o] = 0,5+1 rpam/m;
Jp — TIONIAPHELA MOMEHT UHepuuy B ceveHnn, Mm%, mm?.

ITpoexmupoeounvuii pacuem, onpedesenue napysrcHoz0
duamempa ceuenusd

M, md4 327
Tp 2 Z—; = — ~0,1d* ; \ —=
P2 B Jo 3 0,1d* (xpyr); d> -
d4
Jp = —-—7;2 (1-¢%) (konb110);

Pexomenmanuu mo BBIOJHEHUIO pacdeTHO-rpadudeckoit paboTsl Ne§.
1. ITocTpouTk AMIOPY KPYTALUIMX MOMEHTOB IO IJIMHE Bajia IS MPEJI0OKEHHON B
3aJIaHUH CXEMBI.

2. BeiOpath paiimoHaJIbHOE pacroioKeHUE KOJIeC Ha BTy U JaIbHEUIIINE pacueThl

MPOBOJUTH JJIsl BaJIa C PAIIMOHAIBHO PACIIONIOKEHHBIMU IIIKUBAMH.

3. Onpeaenuth NOTpeOHBIE AMAMETPHI Baja KPYIJIOrO CEYEHUs U3 pacyeTa Ha
MPOYHOCTH U JKECTKOCTh U BHIOPATh HAMOOJbILIEE U3 MOJYUYEHHBIX 3HAUCHHI,
OKpPYTJIMB BEIUYHUHY AUAMETPA.

4. CpaBHUTB 3aTpaThl METAJIJIA JJISI CIIy4asi KPYIJIOTO M KOJBLEBOTO CEYEHU M.
CpaBHEHHE NTPOBECTH MO IIOLIASM [TONEPEUHBIX CEYEHUI BaJIOB.

[Tnomanu BanoB paccuuTaTh B HaHOOJIEe HATPYKEHHOM CE€UYEeHUU (110
MaKCHMaJbHOMY KPYTSIIEMY MOMEHTY Ha SIIOPE MOMEHTOB).
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IIpumep 4. J{ns 3anannoro 6pyca (puc. 32) mOCTPOUTh SMIOPBI KPYTALIUX
MOMEHTOB, pallMOHATBHBIM PACIIOJIOKEHUEM IIIKMBOB Ha Bajly JOOUTHCS
YMEHBIIICHUS 3HAUEHUSI MAKCUMAJIBHOTO KPyTAIIero MoMeHTa . [loctpouts smropy
KPYTSIIMX MOMEHTOB MPH PAIMOHAIIBHOM PACHOJI0KEHUH IIKUBOB.

mo=1000H-m M=200H-M ) _ 400 . m3=400H-m

T " 3
1
P O A /—g 8
rrorr —— :: = L
3 T (2 0T T
3 yu 2 vy, 1 vy,
Dmopa
Mx
400 H-m
800 H-m
1000 H-m
Puc. 32 "
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N3 YCIOBHUA IPOYHOCTH OIIPCACIUTb AMaMCTPhI BaJla AJIA CILJIOIIHOI'O

% N a
if KOJIBLIEBOI'O CEYEHUN, IPUHAB ¢ = -% = 0,5. CpaBHUTL MONTyYeHHEIC

| PE3YJIBTATHL IO TOJYYE€HHEIM IJIOLUANSIM IONEPEeUHbIX CedeHUui. [Ty| =

= 35 MTI1a.

Pewenue

b
1. ITonp3ysace METONOM CedeHuu, onpenenseM KpyTHlline MOMEHTE
| Ha yvacTkax Baya (puc. 33 ).

Ceuenue 1 (puc. 33 a): My = ma = 400 H-m.
Ceuenue 2 (puc. 33 6): Myo = m3 + mo = 800 H-u.
Ceuenue 3 (puc. 33 B): Mys = m3 + my + my = 1000 H-m.

2. CTpoum 5mI0py KpyTAIIMX MOMEHTOB. 3HaUEHUs KPYTALIUX MO-
MEHTOB OTKJIQ[BIBAEM BHHM3 OT OCH, T.K. MOMEHTBI OTPULATENBHEIE.

Maxcumanbhoe sHaueHUe KPyTAIIErO MOMEHTa Ha BATY B 5TOM CITy-
sae 1000 H-m (puc. 33 ).

3. BrifepeM painmoHansHOE PaCIONOXEHIe KOec Ha Bayty. Haubo-
7Iee IeNIeco00pas’sHo TaKOoe pasMeIleHNe KOmleC, IPU KOTOPOM HaubOoIbIIme
[TOTIOKUTEJILHEIE 1 OTPULATEIbHEIE 3HAUSHUS KPYTSIINX MOMEHTOB Ha
yiaacTKax OynoyT mo  BO3- m =200 H-u m, =1000 H-m
MOXHOCTYA  OOWHAKOBLIMU. my =400H: M m; =400 H-m
3 sTux coobpaxkenuii se- / o /‘\ /ﬁ\ \/ e
IYIIVA IIKVB, TIEPETArOIiT L — =
yoMeHT 1000 H-M, momera- 600 H-m
eM GnmXxe K UeHTpy Baia, s
BENOMEIE IIKUBH 1 1 2 pas- i o
MEIIIAeM CIIeBA OT BEIYILENO é_li e
¢ MomenToMm 1000 H-m, mxus 400 H-m
3 ocTaeTcs Ha TOM e Mec- Puc. 34

JIR

=
77

te. CTpOUM 3MI0PY KPYTSIIMX MOMEHTOB IIPH BEIOPAHHOM PACTIOJIOKEHUHN IITKUBA

(puc.34).
MakcumalibHOE 3HaUCHHE KPYTSAIIEr0 MOMEHTA Ha BaJTy TIPH BRIOPAaHHOM

pacrosoxeHuu kosiec Ha Bairy 600 H-m.
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4. onpeniensieM IUAMETPHI Baja MO CEUCHUSM IIPU YCIOBUH, YTO CEYEHUE —
KpYT.

VYcnoBrue NpoYHOCTH NpH KPpyUeHUH — T = M/ Wp<[1(].

MOMEHT CONPOTUBIIEHUS KPYUYEHHIO

Wy > M
[TK]
400 - 103 3 3
Py = 3% = 11,4 - 10° Mmm”;
600 - 103
po = 35 =17.1-10° MM3;
200 - 103
W, = T3 = 5,7 - 10% ane®.
Onpenensem AUAMETPHI BaJIa II0 CEYeHUSIM:
3
, O£
, 16 T
16-114
di = 10 314 = 38,8 Mm;
16 - 17,1
do =10 — = :
9 314 44,25 MM;
16-5,6
d3 =10 — =
3 314 31 MM

Oxkpyrisiem nonyyeHnsie 3HaueHust: d;= 40 mm, dx =45 MM, dz= 35 mm.
5. OmnpenensieM 1raMeTphl Bajla [0 CEYEHHSIM IIPH YCIOBHH, YTO CEYEHHE —
KOJIBLIO.
MoOMEHTBI COPOTUBIIEHUS OCTAIOTCA TEMU XKeE.
I[To ycnoButo ¢ = dg/ d =0,5.
[TonspHBIII MOMEHT CONIPOTHUBIIEHUS KOJIBLIA

3
Wp = %(1—(:4)
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Dopmysta s OIpeneseHns HAPYKXHOrO JUAMETPA BaJla KOJIBIEBOrO
cedyeHus: OyneT ClemyIollen:

16W,
™1 —ct)’

’

d=3

Pacuer moxHO ppoBecTr no dopmyite

1

d =d} .
WA=

IuaMeTpsl BaJia 110 CEYEHUSIM:

16-11,4
d’lr—-lOi/ 6 -1 = 39,6 MM;

3,14(1 — 0,54)
16 -17,1
=102 2 =4 .
dy \/3’14(1 ~0.5% 5,2, MM;
16 - 5,6
A = 3 : — 2 -
dg 10\/3,14(1 = 0.50) 32 MM

Hapy»xHele nuameTpe! Bajia KONIBLEBOIO CEYEHUs IPAKTUYECKY He
H3MEHNJINCE. | ‘

Ins xoneueBoro ceuennst: dy = 40mMym; dfy = 46 my; df = 35 Mm.

6. IInsa BeiBoma 06 3KOHOMMY MeTa/ula IPU Ilepexone Ha KOJbIEBOe
ceYeHue CPaBHUM IUIOIAIM cedeHuit (puc. 35 ©).

[pu_ycnosun, 4ro cedenue

— KpyT ;

wd?

A= —
4
Cronsoe Xpyriioe cedeHue:
,14 - 402
Ay = §___?4_0_ = 1256 Mm?;
14 - 2
ey o= 3’—‘-1-1-1-55— = 1590 Mm2;
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3,14 - 352
A3 = T_ = 962 MMQ.

Ilpu ycnoumm, wro cevemme — xkombuo, ¢ = den/d1 = 0,5

rd?  rd?, 7wd?

A = = —
y 2 (1 ).
KomeeBoe cevenne:
3,14 - 402
y = 1 (1-0,5%) = 942 Mm%,
3,14 - 462
b= ——pasf], = 0,52) = 1246 mm?;
3,14 - 352
5= —~—-~4—( ~0,5%) = 729 Mmm2.
CpasHuTenbHASI OLEHKA PE3yJIBTATOB:
Al  As
o= -;,1_,2- = -fA..f: =13.
1 2 3

CrenosaTensHo, npu nepexone ¢ KPYroBOrO Ha KOJIbIIEBOE ceqenm
9KOHOMUS MeTaJljIa I0 Becy cocTaBuT 1,3 pasa.

Tema 2.6. U3ru6

N3rubom Ha3bIBae€TCS TaKOW BHUJI HATPY>KEHUS, IPU KOTOPOM B TIOTIEPEUHOM
ceYeHUHU Opyca BO3HUKAET BHYTPEHHUI CHUIIOBOM (haKTOp — U3THOAIOIINIT MOMEHT.

N3rub, mpu KOTOPOM B MOMEPEUHOM CEYEHUH Opyca BO3HUKAET TOJIHKO
M3ru0aroOmMii MOMEHT, Ha3bIBACTCS YUCTHIM H3THOOM.

N3rub, mpu KOTOPOM B MONIEPEUHOM CEYEHUH Opyca BO3HUKAET
M3TUOAIONIMH MOMEHT | MOTIEPEYHAas CHJIa, Ha3bIBACTCS MOMIEPEYHBIM U3THOOM.

OcHoBHble non0dHCe s

[Tpu urcToM U3rnbe B MOMEPEYHOM CEUCHUU OAIKU BO3HUKAET TOJIBKO
M3ru0arOmMii MOMEHT, ITIOCTOSHHBIN 110 BEIUYHHE.

[Tpu nonepeyHom u3rude B CEYCHUU BO3ZHUKAET U3TMOAIOIINIT MOMEHT U

[OoIICpcUHasa Cujia.

53



I/IBFH63IOHIHﬁ MOMCHT B IIPOU3BOJIbHOM CCUCHHUUN 0aJKu YHUCJIICHHO PpaBCH

anreOpanyecko CyMMe MOMEHTOB BHEITHUX CHJI, PUIIOKEHHBIX K OTCEYEHHOM

YaCTH, OTHOCHUTCIIBHO PaCCMATpUBACMOI'0 CCUCHM.

HOHCp@‘IHaﬂ Cujia B IIPOU3BOJIBHOM CCUCHHUH 0aJIK{ YHCJICHHO paBHa

anredpandecKo cymMMe MPOEKIM BCEX BHEIIHUX CHJI, IEUCTBYIOIIMX Ha

OTCEUYCHHOM YacTH Ha COOTBCTCTBYIOIIYIO OChb.

[Ipu neiicTBUM pacrpeelieHHON HAarpy3Ky BO3HUKAET MOINEpeydHas CUa,

JIMHEHHO 3aBUCAIIAA OT KOOPAWHATBI CCUCHUS.

N3rubarommii MOMEHT Ha Y4acTKe ¢ paclpeIe]ICHHOM Harpy3Koil MeHseTCs

B 3aBUCMMOCTH OT KOOPAWHATLI CCUCHU 10 Hapa6OJ'II/I‘ICCKOMy 3aKOHY.

HpuHﬂmee 3HAKU NONepPevYHblx Cul u u33u6ai0u4ux MOMEHMOB

3narxu nonepeunbir cua
\
F/\ /—\
o 1|
® . ©

a) 6)
Puc. 36

naxu u32ubaWUT MOMEHMOB

Ecnn peitctByromme Ha yuacTke
BHEIIHNE CHUJIBl CTPEMSTCS W30THYTH
banky ebvinyk.aocmbio 6HuU3, TO U3TU-
Garomii MOMEHT CUHUTAETCS MOL0NCU-
meavubim (puc. 37 a), ecnu naobopom
— ompuyameavroin (puc. 37 6).

ITonepeunas cuma B ceue-
HUU CYUTAETCA NOAOHCUMEND
HOU, €CJIM OHAa CTPEMUTCS pas-
BEPHYMb CEUEHUE MO YACOBOU
cmpeaxe (puc. 36 a), ecm
npomus, — OMPUYAMEALHOR
(puc. 366).

m M m

A

a) 6)
Puc. 37

OcnosHble pacuemuvle Ghopmynvl npu uzeube

54



Pacnpedeaenue nopMatbHols U KACAMEALNHIT HANPINCERUT NPU u3zube

|G T
LA My
L, — N %
N7 =S
N . 4 ? 1 5@
Ié —__ = Tmax FRi A b
Puc. BT roe My — unarubazoilmit MOMEHT B cede-

HuM; () -—— HOnepevyHas Cuila B CEYEHUH; | ~—— PACCTOSHUE IO H el Tpans-
HOTO CJ10f1; Jp — OCEBOM MOMEHT MHEPUHUM CEYEHUA (onc.%ﬂ

Tz

Ymax

¥

W, =

Wy — 0ceBolf MOMEHT CONPOTURIIEHNS ceqennz. A — momane ceuenus.
Ycaoeue npounocmu npu ugzube

g~ M

H

rue [oy] — momyckaemoe HaIIpSKeHMe.

[Ipu pemennu 3a1a4 UCIOIB30BaTh COPTAMEHTHI Ha IBYTaBPHI U IIBEIUIEPHI
(npunoxxenus 1,2)

IIpasuna nocmpoenus sniop

1. lns ygacTka, rie OTCYTCTBYET paclpeeieHHas Harpy3Ka, onepeyHast
CHUJIa TMIOCTOSIHHA, a U3THOAOIINIA MOMEHT MEHSETCA M0 JIMHEMHOMY 3aKOHY.

Jl1st ygacTka 6aiku ¢ paBHOMEPHO pacIpeeICHHONW HAarpy3KoM MmonepevHast
CUJIa U3MEHSETCS MO0 JUHEWHOMY 3aKOHY, a 3II0pa OTPaHNYECHA HAKIIOHHON
npsiMoid. M3rubaronyii MOMEHT U3MEHSIETCS 110 KBaJIpaTUYHOMY 3aKOHY, AITI0pa
OrpaHUYeHa MapadoIoi.

2. Ilpu yrcToM U3rude u3rudaromii MOMEHT MOCTOSTHEH, TpaduUK — MpsmMast
JIMHUSL, TapaJiIebHas MPOAOJIbLHON OCH.

3. B ToM MecTe, e k 6anke npuiiokeHa BHEIIHSS COCPEIOTOUEHHAs cuJla,
Ha JITI0PE MOMEPEYHOM CUJIbl BOZHUKAET CKa4OK Ha BEJIMYMHY IPUIIOKEHHOW CHJIBI,
a Ha DII0PEe MOMEHTOB — U3JI0M.

4. Ha snitope MOMEHTOB, €CJIM K Oalike MPUIIOKEHa pacipeaeieHHas

Harpy3ka, mapaboyimueckasi ¥ MpsSIMOJIMHEIHAS YaCTH S0Pl MOMEHTOB TaM, TJIe
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KOHYAETCS WM HAYMHAETCS pacipeiesieHHas: Harpy3Ka, CONpsAratoTcs MiaBHo, 0e3
n3JIoMa (€Clii He MPUJI0KEHa COCPEIOTOUCHHAs CHUIIA).

5. B ceuenun, rae Kk 0anke NpUiIokKeH COCPEIOTOYEHHBIN MOMEHT, Ha 3II0Pe
U3rUOaroMX MOMEHTOB BOSHMKAET CKAUOK Ha BEIMYMHY MOMEHTA 3TOU Maphl.
[TonepeuHas cuia Ipu 3TOM HE U3MEHSETCS.

6. B ceuenuu Ha KoHIlE OaJIKu TIOTIepeyHasi Cujia paBHA MPUIIOKEHHOMN B
HTOM CEUEHUHU COCPEOTOUCHHOM CHJIEe UM PEAKINH B 3aJICIIKE.

7. Ha cBOOOTHOM KOHIIE OAJIKH WJIH IAPHUPHO OMEPTOM KOHIIE MOMEHT
paBEH HYJIIO, 32 UCKJIIOYEHHUEM CIIy4YaeB, KOT/Ia B 3TOM CEUYECHHH MPUIOKEHA MMapa
CUJI (BHEUTHUA MOMEHT).

8. Ecnu pacnipenenenHas Harpy3ka HampaBjieHa BHU3, TO SII0pa MOMEHTOB
ouepueHa napadbosoi, 00paleHHON BBIMYKIOCTbIO BBEPX.

9. Ecnu Ha y4yacTke mornepeyHasl Cuiia NoJ0KUTEIbHA, TO U3THOaI0IHiA
MOMEHT pacteT. Eciu Ha ydacTke nonepeyHasi cuia OTpHUIlaTesibHa, TO
U3rUOAONUN MOMEHT YOBIBAET.

10. B ciryyae npuinokeHus pacupeesIeHHOW Harpy3Ku IIPU IEPEX0Ie

MOTIEPEYHOM CHIIBI Uepe3 HOJb (HaKJIOHHAS JIMHUS TIepeceKaeT och abciuce),

M3rMOAarOIIMi MOMEHT dKcTpeManeH (Mu™> win Mu™n),
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IIpumep 5. [locTpouTs 3MIOPHI MOMEPEYHBIX CHII U U3THOAIOIINX MOMEHTOB
IJIs. IBYXOIOpHOH Oanku (puc.39).

Ilpu ompenesieHNM Peakuuii B OOpe PaBHOMEPHO paCHpeneeHHY s
HATPY3KY MOXHO 3apaHee 3aMEHUTDH DABHONEHCTBYIONeH COCPEIOTONeH:
Hoit cunoit: G = ql; ¢ = 4xH/m; G = 4 -6 = 24xH (puc. 39 ). ‘

- IIpu nocmpoenu 3n10p NONEPEYHLIT CUA U u32ubAOUUT MOMENTION
pacnpedesennad HaA2PY3KA YUUMbIBALTNCA TLOCTMENERHO.

PacueT 6ajikit MOXHO IIPOBECTH IO XapaK TEPHBIM TOYKaM, IIPA am
HEOBXOMMMO 3HATH IPABIIIA TOCTPOEHUS 3IMIOD, NEPEIUCICHHBIE BhIIE.

AR,= 72xH | g =4xH/Mm TR,, = 16,8xH

ASm 4M5 c

ta

B
3m  TIITT

10Mm G Y
Puc. 39
OnpenesiseM peakIuu B Ornopax Oamku.
G - 24 -7
EmA=0;G-7—RB-10=O;RB~ T RB o —“1683
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: G-3 24-3
Y mp=0; Ra-10~G-3=0; Ra=—=; Ra = —5~

[Iposepka: »  F, =0; Ra—G+Rp=0;7,2—-24+168=0.

IHHocmpoenue anwop

Ananusupyem cxeMy Gaiku.

Pacemorpufs yuacTox 1 mo ceuenus 1.

B omope A meitcteyer cocpemorouenHas cuina R4 = 7,2xH. Ha
yyacTke 1 momepeunas cmia ocTaeTcs MocTosHHOM: Q1 = Ra = 7,2xH

(puc. 40 ).

== i 2.

N

Y = : A
ARa= T2 xH 2 9= 4xH/u Rs=16,8 kH
A > =
K ; f5s
z2 5 T
>2
4wm 6™
1 yu 2 y4
72 xH
Dmopa 0
28,8 kH'Mm
16,8 xkH
7 Omopa
2290 \M'max Mx =My

Puc. 40

Nsrubaronmumit MOMEHT B Touke A paBeH Hy/O, T.K. 30eChb HET MO-
MeHTa BHemHen napsl cuin: My = 0.

MomenT B Touke C (rpanuna yuactka, z = 4M) Mc = Rg - 4;
Mec=72-4=288xH " m.
Omiopa OuepuUMBAETCS TPAMON JMHMEDN, HakIOHHON kK ocm Oz

(puc. 40 ).
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PacemoTpum yuacTtok 2 (puc. 4 0 ). 3mech meiicTByeT pacupeneseH-
Has Harpy3ka WHTeHCUBHOCTBIO ¢ = 4 kH /M. IIpu nepememennu Bromns
ocn GajKu HampaBO paclpefelleHHas HACPy3Ka CyMMUpPYeTcs. Dmopa
(Q2 — nupsAMas JuMHMs, HakioHHas K ocu Oz. PacrpeneneHHas Harpys-
Ka HaIlPAaBJIEHA BHU3 (CM OCHOBHbIe IIpaBIJIa TIOCTPOEHMS JIIIOD, II. 4),

30€Ch JMOpPa N3rNGAIOLIEr0 MOMEHTA, OYepUeHa NapaboiIol, 06paILeHHOil
BBIILYKJIOCTBIO BBEDX.

Peaxnus B onope R4 u pacnpenesieHHas Harpy3ka HaIIPaBjIeHbBI B
pasHble cTOpoHEl. CenoBaTensHO, BO3MOXKHA TOYKa, B KOTOPOIL, IO IIpa-
Buity 2, Q2 = 0, a usrunbaroLmit MOMEHT 3KCTpEMAJIEH.

Ilns mocTpOeHNs JIOPEl MOMEHTOB HEOGXOMUMO COCTABUTD ypaBHe-
HU€ MOTIEPEYHON CUJIBI Ha YYacTKe 2 U IPUPABHATHL BEJIMYNHY [IOHEpey-
HOU CWJIBI HyJ110. V3 ypaBHEeHNs MOXHO ONpenesuTh KOOPAUHATY TOYKH.
B KOTOPOHW M3rubalonMil MOMEHT 3KCTPEMAJIeH.

HpOBO}IHM HeoOXomuMEIEe pacCHY€eThl, OlIpenesIsieM BEJIINYNHEI IIoIIepey-
HBEIX CWJI ¥ U3rubaroimx MOMEHTOB B XapPaKTEPHBIX TOYKaX.

Paccmorpum yuacrok 2, cevenue 2 (puc. 70 ).
Ypasnenue nonepeusoit cuisl Q2 = Ry — q(z9 —4) = 0.

R
Otkyna: 29, = = +4; 29, = —2’1— + 4 = 5,8M, 29, — KoopOouHaTa
q
TOYKM, I'O€ U3rubarolmii MOMEHT dKCTpeMalieH, T. K. Qg = 0.

YpaBHEHNE MOMEHTa Ha yJacTke 2:
79 — 4)?

M,, = Raz — q(—?-z—l-.

Ilpn 29y = 58M M, = M2,

MaxcumasnisHOe 3HaueHme U3rubAOIEero MOMEHTa Ha y4yacTke 2

MEex =172.58 — 4@-%—9— = 35,3xH - m.

3HAYEHNS IONEPEYHOM CHJIBI U M3rUOAIOIEr0 MOMEHTA B TOUKe B:
@ = Rp =16,8xH; Mp = 0.

Crpoum amropy nonepeuroit cunel. [lepBolil y9acTOK — IpsaMast Tu-
HI, napajuienbHas ocu Oz. B Touke C' smiopa cTaHOBUTCS HAKJIOHHOM.
Crpoum smopy nsrubarommx MoMenToB (puc. 40 p

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

Yuacmox 2 smopa — napabosna ¢ 3KCTPEMYMOM B TOUKe z = 5,8 ::
MP* = 35,3kH - m; Mg = 0.
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IIpumep 6. [TlonoGpaTh pazmepsl ceueHus Oanku B BUjie 1ByTaBpa. M3BecTHa
cxema HarpykeHus oanku (puc. 41), MmaTepuai — cTallb, TOIMyCKaeMoe
HaIpspKeHUe MaTepuana npu usruoe [c,] = [o.] =160 MIla.

1A B C D
A i -
e 4 M L 2 M 2 M
Fy=20kH \1 55 xH

/1
ﬁ/

by

NN
N
%

N

| il
30kH-M

|
20t . | ;

Puc. 41
Pewenue

bainka 3amemnena. Peakiiuu omop MoXHO He onpenensath. PacuéTsr ynooHee
MPOBOJIUTH N0 XapaKTEPHBIM TOYKAM. DMIOPY MOMEPEUHBIX CUJI IOCTPOUM B
Ka4yecTBe TPEHUPOBKU. [10 ycrmoBHIO 3TOM 3a/1a4u 3MI0PY MOMEPEUHBIX CHJT
CTPOHTH HEOOS3aTEIIbHO, T.K. pa3MePhl CEUSHHSI TIOIOUPAIOTCS U3 pacuéra
HOPMAJIBHBIX HANIPS)KEHUH.

OmnpenensieM BEIMYUHBI ITOMEPEYHBIX CHII U U3THOAIOIINX MOMEHTOB B
XapAKTEPHBIX TOYKAX.

QA= Fl =20 KH, MA = O;

Qe=F,-F,=20- 45=-25xH; Mg =F;4=20-4=80 xH"m;

Qs =Qc=0Qp
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B Touke C npuioeH BHEITHUN MOMEHT, IIOATOMY Pac4€T MPOBOANM JIISI
JeBOro ceueHust (0e3 MOMEHTa) U JiJisk MPaBOro — C MOMEHTOM.

M =F;-6 — F,-2 =206 -45-2 =30 kH'™m

MoP2 = M™% + m = 30 + 25 = 55 xH-m.

Mp=F;-8—F,4+m=20-8-45-4+25+5xH ™.

B cootBeTcTBYyMOIIEM MacITabe CTPOUM SITIOPHI ONEPEYHBIX CHIT U
M3TrU0AroMUX MOMEHTOB (puc.41).

OmnacHoe ceueHue — ceueHune 0aaKku, rie JeHCTBYeT MaKCUMAaIbHbIN
MoMeHT. [1o ycioBuio mpoyHOCTH NToA0UpaeM pa3Mephl OAJIKK B ONTACHOM

CCUCHHMU.

M
GI/ImaX= _MS[GH] ;sz MB .

w, o]

_80-10°-10°
160

Wi =500-10° Mmm* = 500 cm®

ITo Tabmume I'OCT 8239-89 [2], [3]( npuinoxkenue 1) Beioupaem asytaBp Ne
30a, MmomeHT conpoTuBieHus Wy = 518 cM® | momans ceuenns A = 49,9 cm?.

JUIs cpaBHEHHUS PACCUUTAEM Pa3sMepPhl OAKK KBAAPATHOTO CEYEHHMS IIPU TOM
K€ MOMEHTE COIPOTUBIICHUS CEUCHHUSI.

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

Axeaopama _ 210,2 49
Aosymaspa 49,9 T

basika kBagpaTHOrO ceueHus Tsbkenee B 4 pasa.
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Pa3nen 3. Jlerajm mammuH.

JIns mepenaum Bpamaromero MOMEHTa, U3MEHEHHsI CKOPOCTH BpPaLCHUS B
MEXaHU3MaxX U MalIMHaX MIPUMEHSIIOT MEXaHUUYECKHE IepeadH.

Mexannyeckue nepeaaun KIacCUPUIMPYIOTCS:

- 110 B3aMMHOMY PacCIOJIOKEHHIO BEYILEr0 U BEIOMOI0 BaJOB B
IIPOCTPAHCTBE — MEPEJaYl MEXY NapAJIICIIbHBIMUA BAIAMH, MEXIY
MIEPECEKAOIINMUCS BAIAMH, MEXAY CKPEIIMBAIOIIUMUCS BaJlaMu;

- 110 IPUHIIUILY OCYILECTBIICHUS IIEpeAadn JBUKEHUS — IEPEIaYu TPEHHUEM,
Iepeayu 3aleIuIeHUEM;

- 110 c110cO0y KOHTaKTa MEX/1y BEAYIIMM U BEJOMBIM 3BEHbSIMU — IIEpeIaun
C HETIOCPECTBEHHBIM KacaHUEM, epeaadn ¢ THOKOM CBS3bIO.

BakHeiien xapakTepUCTUKOM 10001 nepeauu sBISETCS NEPEIATOYHOE
OTHOULIEHHUE, KOTOPOE MOKA3BIBAET, BO CKOJIBKO pa3 yrioBas CKOPOCTh ® (KU
4acTOTa BPAIEHUS N) OAHOTO BaJa repeAaadyn 0OoJIbIIEe UIH MEHBIIE YTIIOBON
CKOPOCTH (4aCTOThI BPAILIEHU) PYrOro Bajia Mepeaadn.

s mro0oit mepeaadm nepeaaTouyHoe OTHOIICHHUE (YHUCIIO):

. nl
U2 =12=—=
n, ,

9

y y D,
J{ns pemeHHOM U (PPUKITMOHHOM TIepeaad: U= o rae D — quamerp
1

IIKKBA, C CHMBOJIOM | — BeylIEro, ¢ CAMBOJIOM 2 — BEJIOMOTO.

. z
Jlnst 3yOuaToit mepenadu: uy., = ~=, TJIe Z — YUCJO0 3yOheB 3y04aToro
2y

KoJieca, C CAHMBOJIOM | — BeIylIero, ¢ CHMBOJIOM 2 — BEOMOTO.

. Z,
Jy1st 4epBAYHOM Mepenadn: Uy, ==, TJIe Zx — YUCJIO 3yOhEB YEPBSIIHOTO
2y

KOJIeCa, Zy — YHUCJIO 3aX0J0B YCPBIKA.
HepeaaTquoe quCiIo MHOFOCTynquaTOﬁ nepeaadu OIpeaAcICTCA KakK

MMPOU3BCACHHUC MNEPEAATOUYHBIX YUCCII OTACIIbHBIX CTYHCHCI\/’I.
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Ha pucynke 42 npuseneH NpuMep KNHEMAaTUYECKON CXEMBI
MHOTOCTYIIEHYATOH Mepeaayu, COCTOAIIEH X TPEX CTyNeHel 3y0uaThix

MUJIMHAPHUYICCKUX IICpcaay.

/LJ
T
<y g
- 426
- : 24

Puc. 42



KOHTPOJIbHBIE 3AJIAHUA
I10 paszenaM: COIIPOTUBIICHUE MATEPUAIIOB U 1€TAJIA MAILIUH

PacuérHo-rpaguueckasi padora 6. Tema 2.2.
3aoanue 6.1. I1ocTpoUTb 3MIOPHI NPOJOJIBHBIX CHII 1 HOPMaJIbHBIX
HaANpsDKEHUH 1o JAyHe Opyca. OnpenenuTs nepeMenieHue CB0O00IHOTO KOHIIA
Opyca. JIByxcTyneH4aThlii cTanbHOU Opyc HarpyxeH cunamu Fy, Fy Fs Tlnomanu
NOMNEPEYHBIX ceueHuil A U Aj.
[punsts E = 2-10° a/mm>,
JlaHHbIe BBIOpATh U3 TaOIUIIBI 6 U puc.43.
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Tabnumna 6
[Tapa BapuanTst
METp 1 2 3 4 5 6 7 8 9 10 11 12
F,, xH 20 26 20 17 16 10 | 26 | 40 14 | 28 20 | 26
F,, xH 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,cMm? 18116 (10201210919 28 21|19 | 18| 1,6
As,cMm? 3,2 4 15125128 1,7 26|44 |29 | 24| 3,2 4
a,m 0210370405106 ]04,03]02]05/|061]02] 03
Puc. 43a | 430 | 438 | 431 | 430 | 43e | 43a | 430 | 43B | 43r | 4310 | 43¢
[Tapa Bapuantst
METp 13 14 15 16 17 18 19 20 21 22 23 24
F,, xH 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;, xkH 4 8 28 13 3 24 10 5 5 10 4 8
Ai,cMm? 1020 (1210919 28 2119|1816 | 1,0 | 2,0
As,cm? 15125 (28 1,726 |44 |29 | 24| 3,2 4 1,5 | 2,5
a,M 04105706 |04 ,03]02]05/1061]02),03]04]0,5
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| Puc. | 43a | 436 | 438 | 43r | 430 | 43¢ | 43a | 436 | 438 | 43 | 431 | 43¢ |

3adanue 6.2. banka AB, Ha KOTOPYIO JEHUCTBYIOT YKa3aHHbIE HATPY3KH,
yaepkuBaercs B paBHoBecuH Tsroi BC. Onpenennuts pa3Mepsl NOMEPEYHOTO
CEUCHMS TATU 1A Ccliydas: ceueHue — Kpyr. [Ipunsars [6] = 160 MIIa.
CoOCTBEHHBIN BEC KOHCTPYKIIMHU HE YUUTHIBATD.

Jlanubie BBIOpaTh U3 Ta0JIULIBI 7 U puUC.44.
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Tabmuua 7

[Tapa BapuaHTsl

merp |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,xkHm | 100 | 110 | 120 | 130 | 140 [ 150 [ 160 | 170 | 180 | 190 [ 100 | 110

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

Puc. 44.2a |1 44.6 |44.8 |44.r |44.n | 44.e |44.a | 44.0 |44 |44.r |44.0 | 44.e

[Tapa BapuaHTsl

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

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

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

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

Puc. 44.2a 1446 |44.8 |44.r |44.n|44.e |44.a 440 |44 |44.r |44.0 | 44.e
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Pacuérno-rpadpuyeckas padora 7. Tema 2.4.

BerauciauTe rinaBHbIC HNCHTPAJIBbHBIC MOMCHTBI HHCPIINHU CequHﬁ,

IpeCTaBJICHHBIX Ha cXxeMax (puc.44). /lanHble BBIOpaTh U3 TaOIMILBI 8 U pUC. 45.
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Tabmuma 8

ITapa BapuaHTsl

METp 1 2 3 4 5 6 7 8 9 10 11 12
di, MM 72 | 80 | 88 | 96 | 98 | 70 | 82 | 8 | 94 | 96 | 72 | 80
d,, MM 12 14 16 18 10 12 14 16 18 12 12 14
h, MM 72 | 80 | 88 | 96 | 98 | 70 | 82 | 86 | 94 | 96 | 72 | 80
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
h;, MM 16 | 18 | 20 | 22 | 24 | 16 | 18 | 20 | 22 | 24 | 16 | 18
b; MM 32 | 36 | 40 | 44 | 48 | 30 | 34 | 40 | 44 | 48 | 32 | 36
h,, MM 6 8 10 6 8 6 8 10 6 8 6 8
Prc. 45a | 456 | 458 | 451 | 451 | 45¢ | 45a | 456 | 458 | 451 | 451 | 45¢
[Tapa BapuanTs

METp 13 14 15 16 17 18 19 20 21 22 23 24
d;, MM 88 | 96 | 98 | 70 | 82 | 86 | 94 | 96 | 72 | 80 | 88 | 96
d, MM 16 | 18 10 | 12 | 14 | 16 | 18 12 | 12 | 14 | 16 | 18
h, Mmm 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 | 451 | 45¢ | 45a | 456 | 458 | 451 | 451 | 45¢
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Pacuérno-rpaduyeckas padora 8. Tema 2.5.

Ilnsa cranpHOro Basia KPYIVIOrO MOMEPEYHOTO CEUeHMs ONpeNeiuTh
3HAQUEHI] BHEIHNX MOMEHTOB, COOTBETCTBYIOIINX [IEPENABAEMEIM MOIL-
HOCTSM, ¥ YPABHOBENIEHHbI MOMEHT.

ITocTpouTs 3mIOpY KPyTAIIMX MOMEHTOB IO IUIMHE BAJIA.

PanuonanbHbIM PaCIoNoKeHneM MIKUBOB Ha BTy JOOUTHCSA YMEHb-
IICHNs 3HAYEHNs] MaKCUMAaJIbHOTO KPYTAILEro MOMEHTA, Ha BaJy.

[locTpouTs 5mI0pY KPyTALIMX MOMEHTOB /IS 3TOrO CIIydas.

HameHeiime pacueTs! BECTH I714 Bajla C PAIMOHAIBHBIM PACIONO-
’KEHIEeM IIKNBOB.

OnpenenuTs nuaMeTpH! Balla [0 CEUEHMAM U3 PACYETOR Ha IPOY-
HOCTb M XECTKOCTb. [lomyueHHEI GONMBINNI Pe3yabTaT OKPYIVIMTH IO
OmmKaIIero YeTHOrO MM OKAHYMBAIOIIErocs Ha b 4ucia.

Ilpu pacyere MCHONB30BATHL CIEAYIOLIE MAHHBIE: BAJ BPALAETCS
C YIVIOBOW CKOPOCTBIO 25paji/c; MaTepual Bajga — CTaljb, IONYCKa-
emoe Hampsiukenne kpydenus 30 MIla, mMonyas ympyrocTu mpm cnsure
8 - 10* MIla; nomyckaeMbiil yroi 3aKpy<nBanus [po] = 0,02 pan/m.

[IpoBecTu pacuer mms Baja KONbIEBOTO ceveHus, puHsB ¢ = 0, 9.
CrenaTs BEIBOIEI O 1eeC006DPA3HOCTH BHIIOTHEHNA BaJIa, KPYIJIOro Wi
KOJIbLIEBOTO CEYEHUs, CDABHUB ILIOMIANY [IONEPETHEIX CEUCHNI.

JlanHbIe BEIOpaATh U3 TaOIUIBI 9 U puc.46.
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Tabmuma 9

[Tapa BapuanTsl

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

a=b=cm|1,1 |12 |13 |14 |15 |1,6 |7 |18 |19 {20 |1,1 |1,2
P, xBr |2,1 |22 |23 (24 |25 |26 (2,7 {28 [29 |3,0 [2,1 |22
P,,xBr |2,6 |2,7 |28 |29 |30 |3,1 |32 |33 (34 |35 |26 |27
P;,xBr |3,1 |32 |33 |34 |35 |36 |37 [3,8 [39 |40 |3,1 |32
Puc. 46a | 460 | 468 |46T |46 | 46e | 46a | 460 |46B | 46T | 461 | 46¢
[Tapa BapuanTsl

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

a=b=cm |13 |14 [1,5 |1,6 |7 |18 |19 |20 |1,1 {12 |13 |14
P,xBr |23 |24 |25 |26 |27 |28 |29 |30 [2,1 |22 |23 |24
P,,xBr 2,8 |29 |30 |3,1 |32 |33 |34 |35 (2,6 |27 |28 |29
P;,xBr |33 |34 |35 3,6 |3, 7 |38 |39 |40 |3,1 |32 |33 |34
Puc. 46a | 4606 | 46B |46r |46 | 6e |46a | 460 | 46B | 46T | 461 | 46€

PacuérHo-rpaduueckas padora 9. Tema 2.6.

3aoanue 9.1.]1n5 AByXONOPHOUM OAJKY, HATPYKEHHOM COCPEAOTOUCHHBIMU
CUJIaMU Y MAapOM CUJI C MOMEHTOM M, HOCTPOUTH SIMIOPHI MOMEPEYHBIX CUII U
U3rudaroux MOMEHTOB. HaliTh MakcUMalbHBIA N3THOAIOIUNA MOMEHT U U3
YCJIOBUS MPOYHOCTH MOI00paTh MONIEPEUHOE CEUCHHE OAJIKU B BUJIE CTAaHAAPTHOTO
npoduis (cM.1ab:110) u TpSAMOYTOIBLHUKA C COOTHOILIEHHEM CTOpOH h=2b.
Marepuan — ctane, gonyckaeMoe Hanpsbkenue 160MIla. Paccunrats mmomanm
MONEPEYHBIX CEUYCHUM U CHIeNIaTh BBIBOJ O 11€71€CO00pa3HOCTH TPUMEHEHUS

CCUCHUHA.

Jlanubie BpIOpaTh u3 Tabmuubl 10 u puc. 47.
[Tpoduns 1 — nByTaBp, npoduis 2 - mBemiep

m

B - Fi
v v \ v
”"%’," a 2a 2a - a ”’}f’" ’”@" a 2a 2a a ’"\f?’”
a) 6)
m m
Fi F Fi F
|_> »l' \ 4 N ﬁ
M a \I, 2a 2a '7;%7” ’”@a 2a 2a a ”Lﬁ”’
7N e 3 9
8) 2)
Fi E) Fl <,f| F1 Pi
’”@” 2a 2a a a ’é’” Ma 2a 2a ”ﬁ"’
_ e 7
) e

Puc. 47

68




Tadmuma 10

[Tapa BapuanTel
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

>, xH 44 148 |78 |84 |12 |12,8|17 |18 [22,8|24 |44 |48

mkHwM |8 7 6 5 4 8 7 6 5 4 |8 7

a,M 02102103103 |04 04 |05 |05 (06 |06 02 |0,2
[Tpodws | 1 2 1 2 1 2 1 2 1 2 1 2
Puc. 47a | 4706 | 478 |47r 470 |47¢e |47a |470 | 478 |47r (470 | 47¢e
ITapa BapuanTsl

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

Fi, kH 14 |16 |18 |20 |22 |24 |26 |28 |10 |12 |14 |16

F,, kH 78 (84 |12 12817 |18 [228|24 |44 (48 |7,8 |84

mkHM |6 5 4 8 7 6 5 4 8 7 |6 5

a,M 03103 (04 |04 |05 105 |06 |06 (0,2 [0,2]03 (0,3
[Tpodus | 1 2 1 2 1 2 1 2 1 2 1 2
Puc. 47a | 476 | 478 |47t |47n | 47e |47a | 470 (478 |47r | 470 | 47¢€

3aoanue9.2. JIns n300pak€HHBIX 00K TOCTPOUTH IMIOPHI MOMEPEUHBIX
CWJI U U3TUdaromux MoMeHToB. HailiTh MakcuManbHbIN U3rHOaronii MOMEHT U U3
YCJIOBUSI IPOYHOCTHU TIO1I00pATh MOTNEPEUHOE CeYeHHE OaTKU B BUJI€ CTAHJAPTHOTO
npoduiis (cM.Tabsl 1) u NpSAMOYToJIbHUKA C COOTHOIIEHHEM CTOPOH h=2b.
Marepuan — ctanb, qonyckaeMoe Hanpspbkenue 160MITa. Paccuurats mmomnaau
MOTIEPEYHBIX CEYEHUH U ClIeNaTh BBIBOJ O 11€JI€CO00Pa3HOCTH TPUMEHEHHUS
CCUCHHUHI.

Jlanubie BoIOpaTh U3 Tabnuubl 11 u puc. 48.

[Tpodunsb 1 — nByTaBp, npoduins 2 - mBesmiep
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Tabmura 11

[Tapa BapuanTsl

METp 1 2 3 4 5 6 7 8 9 10 |11 |12
F,kH |60 |65 |70 |75 |80 |85 [90 |95 |100 [ 105 |60 |65
qxH/m | 4 5 6 7 8 9 10 |11 |12 |13 |4 5
mkHwm |15 |17 |19 |20 |21 |23 |24 |25 |26 |28 |15 |17
a,Mm 0,5 10,6 (0,8 {09 |1 1 1,1 {09 (0,6 0.8 |05 [0,6
Puc. 48a | 480 |48B |48r |48x | 48e |48a | 480 | 488 | 48r |48nx | 48¢e
Mpodums | 1 |2 |1 [2 1 2 1 |2 |1 [2 |1 |2
[Tapa BapuanTel

METp 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
qkH/m | 6 7 8 9 10 |11 |12 |13 |4 5 6 7
mkHwm |19 [20 |21 |23 |24 |25 |26 |28 |15 |17 |19 |20
a,M 0,8 109 |1 1 L1 109 10,6 0.8 |05 0,6 [0,8 |09
b, M 1,8 1,9 |2 1 23 12,1 |25 |23 |1,5 |16 |1,8 |19
C, M 1,9 |2 2,1 | 1,8 12,7 125 |26 |24 |1,5 |1,7 |19 |2
Puc. 48a | 480 |488 |48r | 481 | 48e | 48a | 480 | 488 | 48r | 48x: | 48e
Mpodmms | 1 |2 |1 |2 |1 [2 [1 [2 |1 [2 |1 |2

KonrpoasHoe 3aganue no pasaeny 3 «/leranu mamun», temsl 3.1-3.4.

3aoanue 10.11ocTpoUTh KUHEMATUYECKYIO CXEMY MHOTOCTYIIEHYATOMN
nepeayu B BbIOpaHHOM Maciitade. OnpenenuTs nepeaTouHbIe Yhciia Kaxaou
CTYNEHU U Bcell nepenaun. /lanubie BIOpaTh U3 TabIUIIBI 12.

Tabnuua 12
Crynenn OcHOBHBIE TApaMETPbI
BapuaHnTbl

1 2 3 4 5 6 7 8
1 crynenb — | z1=15 721=30 721=20 71=30 721=16 721=32 | z1=18 71=54
HUIMHIP.3Y0 | z2=30 2>=15 7>=30 7>=20 7,=32 722=16 | z2=54 7>=18
4. riepegaya
2 CTyNEHb- Z3=15 23=45 z3=15 z3=30 z3=15 z3=30 | z3=16 73=48
KOHUY. 3y0u. | z4=45 z4=15 z4=30 74=15 74=45 74=15 | 74=48 74=16
nepegaya
3 CTYIICHb D5: D5: D5: D5: D5: D5: D5= D5: 40mMm
peMeHHas 20MM 40mMm 20MM 60MM 20MM 60mMM | 20MM Ds=20MMm
nepeaada De=40 De=20 Ds=60 De=20 Ds=60 De=2 Ds=40

MM MM MM MM MM OmMm | MM

Crynenun OCHOBHBIE TapAMETPhI
BapuanTsl

9 10 11 12 13 14 15 16
I ctrynens — | z1=15 721=30 721=20 721=30 721=16 71=32 | z1=18 71=54
KOHWY.3y04. | z2=30 7>=15 7>=30 7>=20 7,=32 7=16 | 7,=54 7>=18
nepegaya
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2 CTyneHb Ds= Ds= Ds= Ds= Ds= Ds= Ds= Ds= 40mm
peMeHHas 20MM 40mMm 20MM 60MM 20MM 60mMMm | 20MM Ds=20MMm
nepegaya De=40 D6=20 De=60 D6=20 De=60 D6=20 | Ds=40

MM MM MM MM MM MM MM
3 crynens — | z1=15 721=30 721=20 721=30 721=16 71=32 | z1=18 721=54
UIHHIP.3Y0 | z2=30 7>=15 7>=30 7>=20 7,=32 7=16 | 72,=54 7>=18
4. riepeaya

Crynenu OcCHOBHBIE TapaMETPbI
BapuanTsl

17 18 19 20 21 22 23 24
I crynenb — | =50 1=50 =80 s1=60 1=50 1=50 | 1=80 =60
4epB. SAq=2 Aq=1 =2 SIqg=2 =2 stq=1 STq=2 STq=2
nepegaya
2 cTyneHb- Z3=15 73=-45 73=15 73=-30 z3=15 z3=30 | z3=16 73=48
KOHUY. 3y0u. | z4=45 z4=15 24=30 74=15 74=45 724=15 | z4=48 74=16
nepegaya
3 cryneHs Ds= Ds= Ds= Ds= Ds= Ds= Ds= Ds=40mm
peMeHHas 20MM 40mMm 20MM 60MM 20MM 60mMMm | 20MM Ds=20MMm
nepenaaya D¢=40 Ds=20 Ds=60 Ds=20 Ds=60 Ds=20 | De=40

MM MM MM MM MM MM MM
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TekeTbl KOHTPOJIBHBIX BOIPOCOB /ISl IK3aMeHa
buner 1
1. basounsle cucteMbl. OnpeaeneHue peakifii Oornop ¥ MOMEHTOB 3aIEMIICHUSI.
Buel Harpy30K, pa3sHOBUIHOCTHU ONOP OANOYHBIX CUCTEM.
2. 3y6uatsie nepenauu. OCOOEHHOCTH KOCO3YyObIX U HMIEBPOHHBIX KOJIEC.
XapakTepucTuKa KOHMYECKHUX Iepeaay.
3. IIoCTpOUTH 3MIOPBI MPOAOIBHBIX CHUJI U HOPMAJIbHBIX HAIPSDKCHUM.
buner 2
1. 3amaun Teopernueckoi MexaHUKHU. [IoHsATHE O cHie U cucTeMe CHII. AKCHOMBI
CTaTHKHU.
2. N3ru6. Knaccudukauus BuoB u3ruda. BHyrpenHue cuaoBble GakTopbl IpU
u3ruoe.
3. ITocTpouTh KHHEMATHYECKYIO CXEMY MHOTOCTYIIEHYATON IEpEIavn.
buner 3.
1. IIpocTpancTBeHHAs cucTeMa cuil. MOMEHT CHITbl OTHOCUTENIBHO OCH.
[IpousBosbHAs M CXOASAIIASICSH CUCTEMA CHII. Y paBHEHUE PaBHOBECHSI.
2. N3ru6. OcHOBHBIE ITpaBHJIa HOCTPOCHUS AMIOP MONEPEYHBIX CUJT U U3THOAIOIINX
MOMEHTOB. [IpuinoxxeHsl pacnpeneaeHHbIe Harpy3KHu.
3. Onpenenutsb o0IIIee IEPEAATOYHOE YUCTIO MEPEIavH.
buner 4
1. IIpocreiimume nBM>KeHUS TBEPAOIo Tea. [locTynaTenpsHOe U BpalaTesbHOe
JBHKeHUE. YacTHBIE Cllydad BpAIAaTEIbHOTO ABUKECHUS.
2. llopmunuavku kadenus. Kinaccudukanusi noaAmMmHUKOB kaueHus. JloctonHcTBa
U HeJocTaTKu. Bubl pa3pyiieHuii 1 Kpurepuu paboToCOCOOHOCTH.
3. Onpeaenuthb pa3Mephl MOMEPEYHOT0 CeUeHUs Opyca.
buner 5
1. OCHOBHBIE IOHATUSA U AKCUOMBI JUHAMUKHU.
2. lMogmmnunky ckonkxkeHus. Kinaccudukaius NoJIMITHUKOB CKOJIbKEHUS.
JocronHcTBa 1 HepocTaTku. Marepuansl. Buabl pa3pyLieHud U KpUTEPUU

PaboTOCIIOCOOHOCTH.
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3. IIpoBepHUTHh MPOYHOCTH CBAPHOTO COCINHEHHUS.

buser 6

1. OcHOBHBIE MOHATHS KUHEMATUKH. KuHEeMaTuka TOUKM (OCHOBHBIE
KMHEMAaTU4ECKHUE ITapaMeTpPhl).

2. 3yb6uatsie nepenaun. Knaccudukanus 3yduarsix nepenad. ['eomerpus u
KMHEMAaTUKa 3y0uaToro HUINHAPUIECKOTO KOJeca.

3. OnpenennuTh BEIMYUHBI OCEBOIO MOMEHTA UHEPLIMH.

buner 7

1. MexaHn4ecKkre UCIIBITaHNS Ha PAaCTSKEHUE U CKaTHe. MeXaHUYecKue
XapaKTEPUCTUKU IPOYHOCTH U IJIACTUYHOCTU MaTepuana. Buabl auarpamm
pacTsbkeHus. PacueTsl Ha MPOYHOCTH IPH PACTSIKEHUU U CHKATHH.

2. O6mue ceenenus o nepenavax. Kinaccupukauus nepenay. Kunemaruueckue u
CUJIOBBIE€ COOTHOIIICHHMS B IEPEIATOYHBIX MEXAHU3MAaX.

3. U300pa3uth cuctemy Cuil, AEUCTBYIOLIUX Ha IIAPHUP.

buner 8.

1. PabGota u MmoutHoCTh. PaboTa mOCTOSSHHOM CHJIBI HA IPSMOJIMHENHOM U
KPUBOJUHEHHOM IyTH. PaboTa CUITBI TSKECTH.

2. ®pukuHOHHBIE nepenayn. TpedoBanus k MaTepuanam. JfoctonHcTsa u
HEJ0CTAaTKU. PacueT Ha MPOYHOCTH.

3. BeiOpaTh panmoHagbHOE pacroiokeHue Kojec Ha Baiy. [loctpouTs smropbl
KPYTSIINX MOMEHTOB.

buner 9.

1. OCHOBHBIE TIOJIOKEHHUSI COTPOTUBIICHHS] MaTEpUaIoB. MexaHn4YeCcKre CBOMCTBA
MatepuanoB. Bunbl pacueToB. OCHOBHBIE TUIIOTE3bI U JOMYIICHUSI.
Knaccuduxkanus Harpy3ok. @opmbl 21€EMEHTOB KOHCTPYKITHH.

2. 3yOuateie nepegaun. TpedoBanus k MaTepraiam. [I[puunHbI BbIX0Ja U3 CTPOS U
KpUTEpUH paboTOCIocOOHOCTH. PacyeT Ha MPOYHOCTS.

3. OnpenenuTh peakiiui HUTH U TJIaJKOW OMOPHI.

buner 10.
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1. U3ru6. depopmaruu npu unctom usrude. @opmyiisl 1isl pacieTa HOpMaJIbHbIX
HaIpspKeHU npu n3rude. PanmonanbHble ceueHus npu n3rude. Pacuersl Ha
POYHOCTH MPHU U3THOE.

2. BapuaTtopsl. OCHOBHBIE XapaKTEPUCTUKH, BUbI, N300paKeHUS Ha
KMHEMAaTHYECKUX CXEMax.

3. OnpenennuTh BEIMYMHY PAaBHOJAEHCTBYIOMIEH IIIIOCKOW CHCTEMBI CXOIAIINXCS
CWJI aHAIUTUYECKUM CIIOCOOOM.

buner 11.

1. IInockas cucreMa cxonamuxcs cuwil. OnpenesieHne paBHOACUCTBYIOIIEH
T€OMETPUYECKUM U aHATTUTUYECKUM CITIOCOOOM.

2. My@rsl. Knaccuduxanms mydt. OCHOBHbBIE XapaKTEPUCTUKH.

3. ITonoOpaTh pa3zMepsl cedeHus Oalku B BUJIE ABYTaBpa.

buner 12.

1. Kpyuenue. BHyTpenHue cunoBble GpakTopsl pu kpydyeHuu. Jlepopmanuu mpu
Kpy4deHuu. [ MmoTe3pl npu Kpy4eHUU. DMIOPHI KPYTSAIMX MOMEHTOB.

2. ®pukunoHHbIe nepeaaur. OCHOBHbIE XapaKTEPUCTUKH, BUbI, N300paKEHHUE HA
KHUHEeMaTu4eckux cxemax. CKoybkeHue 1 OyKCOBaHHE B (PPUKLIMOHHBIX
nepegayax.

3. PaccunTarh CyMMy MOMEHTOB CHJI OTHOCUTEIBHO TOYKHU.

buner 13.

1. ITonsiTue o TpeHnnu. Buael Tpenus.

2. BHenHue cuiibl M BHYTPEHHUE CUIIOBBIE (haKTOphl. MeTo1 ceueHuH.
Hanpsoxenust.

3. Onpenenuth Auanas3oH [l peryinpoBaHusi BapuaTopa.

buner 14.

1. Pactsxenune u cxkarue. [loctpoenne smropsl nponosibHbIX cuil. Hanpsixenne
IIPU PACTSKEHUH U CIKATHUM.

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

3. OnpenenuTts peakiuy 3a1EIKH.

buner 15
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1. Iimockas cucrema NpoOU3BOJIBLHO PACTIONIOKEHHBIX cuil. Teopema IlyaHco.
[IpuBeneHue K TOUKE MIOCKON CUCTEMBI POU3BOJIBHO PACIIONIOKEHHBIX CHJI.

Y coBue paBHOBECHS TPOU3BOIBHOW TNIOCKON CUCTEMBI CHJL.

2. Coenunenus. PazpeMHbIE U HEPA3BEMHBIE COCIUHEHHS, BUIbI, XapPAKTEPUCTUKH.
OCHOBHBIE KpENEKHbIE Pe3b00BBIE coeAMHEHUS. [[pUUrHbBI BBIXOABI U3 CTPOS,
KpUTEpUU pabOTOCTIOCOOHOCTH.

3. ITocTpouTs 3MI0pY KPYTAILIUX MOMEHTOB Ha Baly.

buner 16

1. KunemaTtuka touku. KnHemarnueckue napaMmeTpbl paBHOMEPHOTO U
PaBHONIEPEMEHHOTO JIBH>KEHHS.

2. Pemennsle nepenaun. Cwiibl HaTsDKEHUS B peMHe. Hanpsbxkenns. Pacuer pemus
10 TATOBOM CLIOCOOHOCTH. JIOCTOMHCTBA U HEOCTATKHU.

3. BBIYMCIIUTS TJIABHBINA LIEHTPAJIbHBIA MOMEHT UHEPLIUU CEUECHUS.

buner 17

1. PaboTa 1 MOHOCTh. MOIIHOCTH MPHU NOCTYNATEIBHOM U BpaIATEILHOM
nerkeHnd. KoauumeHT noiae3noro AecTBusl.

2. YepBsunsle nepenaud. OCHOBHbIE XapakTepucTUku. M300paxeHue Ha
KMHEMaTHUYeCKuX cxeMax. Bujpl pa3zpyiieHuii 3yObeB uepBsayHOro koseca. Pacuer
Ha NPOYHOCTH U TEIJIOBOU pacyeT.

3 OnpenenauTs BETUYUHY MONEPEUYHOM CUITBI U MU3rM0A0IEero MOMEHTA B CEUEHHUU.
buner 18

1. Pactspkenue u cxatue. Jlepopmariuu npu pacTsbKeHUU U cxaThH. 3akoH ['yka.
Pacuer nepemenieHni MonepeyHbIX CEYEHUN NPH PACTSKEHUU U CHKATHUU.

2. Pemennbie nepenauun. Kiaccudukanus, n3o0pakeHrue Ha KWHHEMaTUUECKUX
cxemax. ['eoMeTpruueckue 1 KHHEMAaTHYECKHE 3aBUCUMOCTH PEMEHHBIX IIEpeiay.
3. OnpenennTs BEIUUUHY PEAKLIHUH B orope A.

buner 19

1. N3rub. OcHOBHBIE MpaBuUiia TOCTPOEHUS IMIOP MOMEPEYHBIX CHII U MU3THOAIOIINX

MOMCHTOB. HpI/IJ'IO)KCHBI COCPCAOTOUYCHHBIC HAI'PY3KH.
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2. Penykropsl. OCHOBHBIE XapaKTepUCTUKN. KnHEMaT4eCKuE CXeMbl, OCHOBHBIE
IIapaMeTphI.

3. OnpeaenuTpb yriaioBO€ YCKOPEHUE Tena.

buner 20

1. ITapa cuii. MoMeHT mapsl cuil. MOMEHT CUIIbI OTHOCUTENIBHO TOYKHU.

2. 'eomeTpryeckne XapakTEPUCTUKH INIOCKUX ceueHui. CTaTu4eCcKui,
LEHTPOOEKHBIN, OCEBBIE U MOJISIPHBIM MOMEHTHI HHEPLIUU CEUeHUN. MOMEHTBI
WHEPLHHN NMPOCTEUILNX CEYEHUN.

3. IToCcTpOUTh KUHEMATUYECKYIO0 CXEMY MHOI'OCTYIIEHYATON ITEPENAYN.

buner 21

1. JIBmxeHne MmatepuasibHON ToUkd. Cuina nHepuud. [[puHIMn KHHETOCTaTUKA
(mpunIUTT lanamb6epa).

2. KacarenbHble HanpspkeHus ipu u3rude. [lonepeunsiii u3ru0. BuyTpennue
cuiioBble (pakTopsl. Hanpsoxenus.

3. [TocTponTh KHHEMATHYECKYIO CXEMY MHOTOCTYIIEHYATOW IEpEIavn.

buner 22

1. Hentp Tsxectr. Cuna TsxecTr. Todka NPUIIOKEHNS CHIIBI TSYKECTH.

2. Pacuetsl Ha cpe3 u cmaTre. OCHOBHBIE TPEATIOCHIIKN PACUYETOB U PACUETHBIE
dbopmyIbL.

3. IToCcTpOUTh KNHEMATUYECKYIO CXEMY MHOTOCTYIIEHYATON NIEPEIayn.

buner 23.

1. Kpyuenne. HanpsikeHnus npu kpyuyeHud. Buapl pacueToB Ha MPOYHOCTH U
KECTKOCT.

2. O6mume crenenus o nepenadax. Knaccudukanus nepegau. Kunematuueckue u
CUJIOBBIE COOTHOLIEHUS B IIEPEAATOYHBIX MEXaHU3MaX.

3. OnpenenuTs CUILy TPEHUS, BO3HUKAIOILYIO MPY JABU>KEHUU TeEJa IO HAKIIOHHON

IINTOCKOCTH.
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I[MTPMJIOKEHUE 1

Cranp npokarHas — Oanku nsyrasposble (I'OCT 8239—72)

.y O6o3HaYeHUS:
r h — ebicoma banku;
b — 1IMpPHHA MOJKM;
d d — TOJUIMHA CTEHKH;
% X t — cpeaHsisl TOJUIMHA TOJIKU;
o~ R — panMyc BHYTPEHHEIO 3aKpyIJIEHMS;
b-d r — pagMycC 3aKpyIJIEHUS IIOJIKH;
4. J — MOMEHT WHEpLUY;
7/ W — MOMEHT CONpPOTHBICHMS;
E y S — crarMyeckuif MOMEHT TOJIyCeYeHUS;
) 2 i — paauyc WHEpLMH.
Paamepsl, MM Tno- P CripaBOYHbIE BETUYMHBI [UTS éceﬁ
Macca 1 wanb
Homep M TV ceue- X=X r—=¥
npogunst HBI, KT h b d t R r Hus, : - :

) Jo oM L end | B oM | Sy, oM | Jy, et Wy, e |y M
10 9,46 | 100 | 55 [ 45| 72| 7,0 2,5 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 27.9 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 15,9 | 160 | 81 | 5,0 | 7,8 | 8,5 | 3,5 20,2 873 109,0 6,57 62,3 58,6 14,5 1,70
18 18,4 [180| 90 | 5,1 | 81 | 9,0 | 3,5 234 1290 143,0 7,42 81,4 82,6 18,4 1,88
18a 199 | 180 | 100 | 5.1 | 83 ] 9,0 | 3.5 25,4 1430 159,0 7:51 89.8 114.0 22,8 2,12

20
20a
22
22a
24
24a
27
27a
30
30a
33
36
40
45
50
55
60

21,0
22,7
24,0
25,8
273
29,4
31,5
33,9
36,5
39,2
42,2
48,6
57,0
66,5
78,5
92,6
108,0

200

200
220
220
240
240
270
270
300
300
330
360
400
450
500
550
600

100
110
110
120
115
125
125
135
135
145
140
145
155
160
170
180
190

5,2
5,2
5,4
5.4
5,6
5,6
6,0
6,0
6,5
6,5
7,0
7,5
8,3
9,0
10,0
11,0
12,0

8,4
8,6
87
8,9
9,5
9,8
9,8
10,2
10,2
10,7
11,2
12,3
13,0
14,2
15,2
16,5
17,8

9,5
9,5
10,0
10,0
10,5
20,5
11,0
11,0
12,0
12,0
13,0
14,0
15,0
16,0
17,0
18,0
20,0

4,0
4,0
4,0
4,0
4,0
4,0
45
45
5,0
5,0
5,0
6,0
6,0
7,0
7,0
7,0
8,0

26,8
28,9
30,6
32,8
34,8
37,5
40,2
432
46,5
49,9
53,8
61,9
72,6
84,7
100
118
138

1840
2030
2550
2790
3460
3800
5010
5500
7080
7780
9840
13380
19062
27696
39727
55962
76806

184,0 | 8,28 | 104,0 | 1150 | 23,1 2,07
203 8,37 114 155 28,2 2,32
232 9,13 131 157 28,6 227
254 9,22 143 106 34,3 2,50
289 9,97 163 198 34,5 2,37
317 10,10 178 260 41,6 2,63
371 11,20 210 260 41,5 2,54
407 11,30 229 337 50,0 2,80
472 12,30 268 337 49,9 2,69
518 12,50 292 436 60,1 2,95
597 13,50 339 419 59,9 3,79
743 14,70 | 423 516 71,1 2,89
953 16,20 545 667 86,1 3,03
1231 | 18,10 | 708 808 101,0 | 3,09
1589 | 19,90 | 919 1043 | 123,0 | 3,23
2035 | 21,80 | 1181 1356 | 151,0 | 3,39
2560 | 23,60 | 1491 1725 | 182,0 | 3,54
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ITPMJIOKEHUE 2

Cranp npokarnas — mseuiepst (FOCT 8240—72)

%,y
T-j ! O6o3HaYeHUS:
r h — BbICOTA LUBEJIEpPA;
b — WHMpMHA TOJKMH;
i ’%‘-’ d — TONILIMHA CTEHKW;
t — cpenHsisi TOJLIMHA TIOJIKH;
= - X R — paauyc BHYTpEHHEro 3aKpyIJICHUSs;
r — pagMyC 3aKpyrJIeHWs TOJKHU;
J — MOMEHT MHCpLMH;
} W — MOMEHT CONpPOTUBIECHMS;
S — CTaTMYeCKHit MOMEHT TIOJIyCEYEHMSI;
v i  — pagMyc MHEpLMH;
b 70 — DACCTOSIHME OT OCM y—) 1O HApYXXHOW IPaHM CTEHKH.
Pasmepsl, MM [l1o- CripaBoYyHbIe BEJIMYUHBI LTSI OCEH
Homep Mla:‘ca ’ wank S y—y
33?1; el b d t R r | S, W, S, eM3| W, 20, cM
HBI, KT o2 | o oMt | hem |77 M > 2| iy, oM ’
CM CM CM

5 4,84 | 50 32 4,4 7 6 2,516,16 | 22,8 | 9,1 | 1,92 | 5,59 | 5,61 | 2,75 {0,954 | 1,16
6,5 59 65 36 4,4 7.2 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 [2,5(898| 89,4 | 224 | 3,16 | 13,3 | 12,8 | 4,75 | 1,19 | 1,31
10 | 8,59 | 100 46 | 45 7,6 7 3 1109| 174 | 34,8 | 3,99 | 20,4 | 20,4 | 6,46 | 1,37 | 1,44
12 10,4 | 120 52 4,8 7,8 25 3 |13,3] 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 | 454 11 1,7 | 1,67

14a | 13,3 | 140 62 4,9 8,7 8 3 17 545 | 77,8 | 5,66 | 45,1 | 57,5 | 13,3 | 1,84 | 1,87
16 14,2 | 160 64 S 8,4 8,5 |35/(181| 747 | 93,4 | 6,42 | 54,1 | 63,3 | 138 | 1,87 | 1,8
16a | 15,3 | 160 68 5 9 85 |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 51 9,3 9 3,5(22,2| 1190 | 132 | 7,32 | 76,1 | 105 20. | 2,18 | 2,13
20 18,4 | 200 76 5,2 9 9,5 23,4 | 1520 | 152 | 8,07 | 87,8 | 113 | 20,5 | 2,20 | 2,07
20a | 19,8 | 200 80 5,2 97 9,5 252| 1670 | 167 | 8,15 | 959 | 139 | 24,2 | 2,35 | 2,28
22 21 220 82 5,4 955 10 26,7 | 2110 | 192 | 8,89 | 110 | 151 | 25,1 | 2,37 | 2,21
22a | 22,6 | 220 87 34 | 102 10 28,8 | 2330 | 212 | 8,99 | 121 187 30 | 2,55 | 2,46
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
27 27,2 | 270 95 6 10,5 11 35,2 | 4160 | 308 | 10,9 | 178 | 272 | 37,3 | 2,73 | 2,47
30 | 31,8 | 300 | 100 | 6,5 11 12 40,5 | 5810 | 387 | 12,0 | 224 | 327 | 43,6 | 2,84 | 2,52
33 | 36,5 | 330 | 105 7 11,7 13 46,5| 7980 | 484 | 13,1 | 281 | 410 | 51,8 | 2,97 | 2,59
36 | 41,9 | 360 | 110 | 7,5 | 12,6 14 53,4110820| 601 | 14,2 | 350 | 513 | 61,7 | 3,10 | 2,68
40 | 48,3 | 400 | 115 | 8,0 | 13,5 15 61,5[15220| 761 | 15,7 | 444 | 642 | 734 | 3,23 | 2)75

S
zh-b-b-b-b-b-h

N[N |
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COJIEPXXAHUME
OOmrag yacTh

OO61mue MeTouYECKHe YKa3aHus
Jluteparypa
TemaTnueckuii I1aH

Conepxanve y4eOHOM TUCITUIIIMHBI

AN o e

MeTtonnueckue ykazaHus U IPUMEPBI PELICHUS 3a7a4 K

KOHTPOJILHOHM pa0oTe Mo pa3aeiny «TeOpEeTHUYECKas MEXaHUKa»

7. 3amaHus 1Sl KOHTPOJIBHOU paboThI MO pa3aeny:
TEOpETHYECKAsT MEXAHHUKA

8. MeroandecKkue yKa3aHHs U IPUMEPHI PELICHMS 3a7a4 K
KOHTPOJILHOUM paboTe Mo pa3aenam: COPOTUBIICHHUE
MaTepHaoB U JETaIH MAIIUH

9. 3amaHus 119 KOHTPOJIBHON paboThI IO pa3jenam:
COMPOTHUBJICHUE MAaTEPUATIOB U JI€TAIX MAIINH

10.TekcThl KOHTPOJIBHBIX BOIIPOCOB JIJIS SK3aMEHa

11.1Tpunoxenus
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