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BBenenne

Meroauyeckre pEeKOMEHJAIWU [0 BBIOJIHEHUIO MPAKTUYECKUX 3aHSATUN
COCTaBJIEHbBI B  COOTBETCTBUM ¢  DeaepaibHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeIbHBIM  CTAHJIAPTOM, pabOYMM  y4eOHBIM  IUIAHOM,  pabouei
MporpaMMOi M KaJIeHITapHO-TEMAaTUUECKUM TUTaHOM yueOHou auciuriuabl OI1.03
«Texnnueckas mexaHuka» no crnenuanbHocTh 15.02.01 «MoHTax U TeXHUYECKas
OKCIUTyaTalysl MPOMBINIIEHHOTO o0opyaoBaHusi (Mo oTpacisaM)y», (6azoBas
MOJIrOTOBKA).

[IpakTueckue 3aHSATHUS OTHOCSTCA K OCHOBHBIM BUJaM YU€OHBIX 3aHSATUN U
COCTaBJISIIOT BYKHYIO YaCTh MPAKTUYECKON MOATOTOBKH OyyIINX CIEUATUCTOB.
'maBHBIMM 3amauamMu u3ydeHUs Kypca «TexHuYyeckas MEXaHUKa» SBISIETCA
M3y4YEHUE OCHOBHBIX 3aKOHOB M TEOPEM MEXAHUKH, & TAK)KE PA3BUTHE Y CTYJICHTOB
YMEHUS MIPUMEHATh UX K PEIICHUIO MPAKTUYECKHUX 3aaad. Ciaeayer uMeTh B BUIY,
YTO JIJI1 IOHUMAaHUs TEOPEM U BBIBOJIOB TEXHUUECKON MEXAHUKHU HEOOXOIUMBbI
CBEJICHUS M3 MaTeMaTukH, (U3MUKU, BBICHICH MaTeMaTUKU (aHaJTUTUYECKas
reoMerpusi, nuddepeHImanbHoe U UHTerpajgbHoe ucuucienue). Hemocrarounsie
3HAHMS ATUX JUCIUIUIMH MOTYT MPUBECTH K CIIOXKHOCTSIM MPU U3YYEHUN MEXAHUKH
Y TPYAHOCTSAM MPHU PENICHUH MPAKTUYECKUX 3a/1ad4.

Benymen auaakTUYeCKOM LENbI0 MPEIIaraéMblX ITPAKTUYECKUX 3aHATHN
ABJISICTCS 3aKPEIUICHUE TEOPETUYECKUX 3HAHWM MO0 JIUCUUIUIMHE W IPUBUTHE
MPAKTUYECKUX  YMEHHM, CHOCOOCTBYIOMUMX  (opMUpOBaHUIO  OOmUX U
podeCCHOHATLHBIX KOMITETEHIINM, HEO0OXOTMMBIX B MOCIIEIYFOIIEN
PO eCCHOHATTLHOM NeITeTbHOCTH BHIITYCKHUKA.

B coorBercTBUM € Benylien TUAAKTUYECKOW LEIbI0 COAEPKAHUEM MPAKTUYECKUX

3aHATUNA SBIAIOTCA: PEHIEHUE MPAKTUYECKUX 3a/1ad, AaHalIU3 MOJYYEHHOTO
pelieHns, CpaBHEHUSI METOJOB PEIICHUS, ONPENEICHUE IPaHULl UX NPUMEHEHUS,
pabora c¢ UHTepHeT-pecypcamMu, COCTABJICHHE MPOCTEUIINX TMpOorpamMMm ¢
ucnonb3oBanueM [1K, mpoBeneHne npocTelmmx uccien0BaTeaIbCKuX padorT.

321,[[3‘-11/1 BBIITOJTHCHUS ITPAKTUICCKUX 3aHSATHIL:

- o0oOmeHue, cucremMaTusauus, YriayOJdeHHe, 3aKperuieHHe IOJyYEeHHBIX
TEOPETUUECKHUX 3HAHUM 110 KOHKPETHBIM TeMaM JUCIUILTUHBL

- (dopmupoBaHHE YMEHUN TPHUMEHITH TIIOJTyYEHHbIC 3HAHUS HA TMPAKTUKE,
peaM3alnIo €AUHCTBA UHTEJUIEKTYAIbHON U NIPAKTUYECKOU JIEATEIIbHOCTH;

- pa3BUTHE HWHTEJUIEKTyaJIbHBIX yMEHUH Yy OyIylIMX  CIELHAIUCTOB:
AHAJIMTUYECKUX, IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;



- (opmupoBaHHEe yMEHUW TNPUMEHITH IMOJTYYEHHbIE 3HAHUS HAa MPAKTUKE,
peAU3aLUI0 €IMHCTBA UHTEIUICKTYaJIbHOU U PAKTUYECKOU €A TEIbHOCTH;

- pa3BUTHE UWHTEJUICKTYyaJIbHBIX YMEHUW y  OyAylmuxX  CIEHUaJIUCTOB:
AHAIIUTUYECKUX, IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- COBEpIICHCTBOBAHNWE YMEHUN M HABBIKOB CAMOCTOSITEILHOM pabOTHI C HAYyYHOM,
CIIPaBOYHOM, METOJMYECKOW JMTEpATypor, WHTEpHET-pecypcaMu U JIpyrou
uH(popmanuei, HEO0OXOAMMOM JUTS MTOBBILICHUS 3¢ (HEeKTUBHOCTH
npoeCCUOHANIBLHON  JIEATEIbHOCTH, MNPO(PECCHOHATBLHOTO caMo00pa3oBaHusi WU
CaMOpa3BUTHS;

- (gopmupoBaHUE TBOPUYECKOIO MOJXO0JIa K COCTABJICHUIO AITOPUTMOB PEILICHUS
MaTeMaTU4YeCKUX 3a/1ady;

- popMHpOBaHUE Y CTYJIEHTOB HABBIKOB UCCJIEAOBATEILCKOU EATEIbHOCTH;

- BBIpa0OTKAa MpPHU PEIICHUH TOCTABICHHBIX 3a7a4 TaKuX MPO(ecCHOHATHLHO
3HQYMMBIX  KauyecTB, KaK  CaMOCTOSITEIbHOCTh, = KOMMYHHUKAOEIbHOCTbD,
MOOMJIBHOCTh, KOHKYPEHTOCIIOCOOHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpUECKAs
VHUIMATHUBA.

B MeTogmuecknx pekOMEHAAUUSAX IMPEACTABIEHBI 5 T€M NPAKTUYECKUX 3aHITHUU,
KOTOpbI€ BKJIIOYAIOT II€JIHM, CpEeACTBa OOy4YeHHs, COJIEp)KaHHUE, aJTOPUTM
BBIMIOJIHEHUSA, METOJMYECKHE YKa3aHUs K HUX BBIIOJIHEHUIO, KOHTPOJbHBIC
BOIIPOCHI, CIIUCOK PEKOMEHIYyEeMOU JUTEpaTyphbl, KPUTEPUH OIICHUBAHHUS PaOOTHI
CTYJEHTOB Ha MPAKTUYECKUX 3aHATUSIX, KOHTPOJb M OIlIEHKa pe3yJIbTaToB
BBITMIOJTHCHUS MIPAKTUUECKUX 3aHATUH 110 TUCLIUIIIMHE.

[Ipennaraemple NpPAaKTUYECKUE 3aHATHS HOCIT PENPOAYKTHUBHBIM, YaCTUYHO-
NIOMCKOBBIM M TIOMCKOBBIM Xapakrtep. (dopMamu oOpraHus3aluuy CTYJECHTOB Ha
NPAaKTHYECKUX 3aHATHUIX ABISIOTCSA: (POHTANbHAS, TPYNIOBAast U HHIMBUyaJbHAs.

[Ipu camMoOCTOSATENIPHOM TOATOTOBKE CTYJCHTOB K IPAKTUYECKUM 3aHATUSIM
MPEyCMATPUBACTCS U3yUEHUE PEKOMEHIYEMOM JIUTEPATYPHI.

B xome mnpakTuyecknx 3aHATUM CTYACHTBI B TETPAAsAX IS BBIOJHEHHUS
MPaKTHYECKUX PAOOT 3alUCHIBAIOT 3aJIaHMS, PEIIAIOT NPEAJIOKESHHBIC 3aJaHUs U
MPOBOJIAT AaHAIU3 UX PEIICHUS.

O6H_II/IG MCTOJUYCCKHC YKa3aHUs 110 BBIITOJIHCHUIO ITPAKTUYCCKUX 3aHATUN



[Ipn camocTOsSTENHHOM MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM HEO0OXOIMMO
COCTaBUTH IJIaH PabOThl, MOBTOPUTH JEKIMOHHBIN MaTepHall, Mpu HEOOXOAUMOCTH
n0/100paTh JOMOJHUTENBHYIO JINTEPATYPY

JUIsi MpakTUYECKUX 3aHATHA CTYJEHTY HEOOXOOMMO 3aBECTU TETpajb, € Ha
NEepBOM CTpaHMIE YKa3bIBAIOTCA (aMUIMs, WHULMAIBI CTYyJI€HTa, Ha3BaHUE
U3y4aeMOW JUCLMIUIMHBI, BapuaHT, Ha BTOPOM YKa3bIBAaeTCA IIEPEUECHb
BBINOJIHAEMBIX 3aaHuil. OQOpMIISITh BBHIIIOJHEHHBIE 3aJJaHUsl CIEAYET aKKypaTHO,
HE HapyIlasi JIOTUKU PELICHUs 3aJaHHUs.

B xome mnpakThuecKuX 3aHATHI CTYJIEHTbl B TETPAlsAX Jig BbINOJHEHUS
MPAKTUYECKUX paldOT 3alUCHIBAIOT 3aJaHUs, BBIMOJHSAIOT UX B COOTBETCTBHM C
HEJSIMU, TPEIJIOKEHHBIMU aJITOPUTMOM W KPUTEPUSIMH, 3aHOCAT JaHHBIE O
BBITIOJIHEHUHU, PE3YJbTaThl BBIIIOJHEHHOW PAa0OThl M MX aHAIM3. 3aTeM BCE 3TO
MEPEHOCUTCS Ha JIUCTHI CTaHAapTHOTO (popmaTa A4.

OHGHKI/I 3ad BBIIIOJIHCHHUC IIPAKTHYCCKHUX 3aHSITHUH BBICTABIISTIOTCS MO MATHOAILHOM
CUCTCMC U YUYUTBIBAKOTCA KaK ITOKAa3aTCIIN TGKYHICﬁ YCIICBACMOCTH CTYACHTOB.

KpI/ITepI/II/I OILICHUBAaHUA pa6OTBI O6yanOIHI/IXCSI Ha IMMPAKTUYCCKOM 3aHATHH:

e OlleHKa «OTJIIMYHO» CTABUTCS, €CIIM O0yYarOUIUiCs:
- CAaMOCTOATENBHO U IIPABUJIBHO BBITIOJIHWII BCE 3a/1aHUS,
- MPaBUITLHO, ¢ 00OCHOBAHUEM CJIJIall BBIBOJIBI 11O BHITIOJIHEHHOH paboTe;
- IPaBWJIBHO U I0KA3aTEJIbHO OTBETUJI HA BCE KOHTPOJIbHBIE BOIPOCHL.
e OI1eHKa «XOPOIIO0» CTABUTCS B TOM CITy4ae, €CIIU:
- IPAaBWJIBHO BBIIIOJIHUII BCE 3aJaHUS;
- cJiernall BEIBOIBI IO BBITIOJIHEHHOU paboTe;
- IPaBWJIBHO OTBETUJI HA BCE€ KOHTPOJIBHBIE BOIIPOCHI.
o OIlIeHKa «yJOBJIETBOPUTEIHHOY» CTABUTCS, €CIIA 00YyUarOITHIACS:
- IPaBWJIbHO BBITTOJIHUI 33/IaHUE, BO3MOYXHO KPOME OJIHOTO;
- cJlieJiall HOBEPXHOCTHBIE BHIBO/IBI MO BBIMOJHEHHOU paboTe;
- OTBETUJI HE HAa BCE KOHTPOJIbHBIE BOIIPOCHL.
e Or1eHKa «HeYJOBJIECTBOPUTEIBHO» CTABUTCS, €CIIM 00YUaOIIHIACS:
- HEITPAaBWJIBHO BBITIOJIHWII 3aJaHUSI;
- HE cJIeNall WK CJIeNall HeMpaBUIbHbIE BHIBOBI IO paboTe;
- HE OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI.

TpeboBanus K pe3yabTaTaM BBIIOJHEHUS MPAKTUYECKUX 3aHATHHI MO TUCIUILIMHE
OI1.03 «Texauueckas MEXaHUKA)



B mporiecce moAroToBKM M BBITOJHEHUS MPAKTUYECKUX 3aHATUM, O0yJaroIIuecs
JOJIKHBI OBJIAJIETh CIEAYIOINMHU YMEHUSMMU:

- BBIIOJHATH PAacUeThl HA MPOYHOCTH, )KECTKOCTh, YCTOMUYUBOCTH 3JIEMEHTOB
KOHCTPYKIIUH;

- ONpEAENATh AHATUTUYECKUM CIOCOOOM YCHJIUSL B CTEPXKHSX, ONIOPHBIE PEAKLUU
0aJIoK;

- CTPOUTH AIIOPHI HOPMATBHBIX HAMPSKEHUM, U3TM0AI0ONUX MOMEHTOB U JIp.;
3HAHUSIMH:

- 3aKOHBl MEXaHUKH JAePOPMUPYEMOrOo TBEPAOro Tela, BHUIABI JehopMalnid,
OCHOBHBIE PACUETHI;

- ONIPE/ICIICHUE HANIPABJICHUS PEAKIUH, CBS3H;

- ONPEECIICHNE MOMEHTA CUJIBI OTHOCUTEIBHO TOUYKH, €70 CBOWCTBA;

- TUIIBI HArPY30K U BUJBI ONIOP OAJIOK;

- MOMEHTBI HHEPIMU TPOCTHIX CEYEHHUM JIEMEHTOB U JIP.

IlepedyeHp MPaKTUYECKUX 3aAHATHI

Taomuna 1
Komnuecr
Ne 3ans Tema BO 4acoOB
THUS
1 AHaJIUTUYECKOE YCIIOBUE PABHOBECHS IIJIOCKON CUCTEMBI 4
CXOJSAIINXCS CHII
2 OmnpeneneHne peakiuy orop 0aJ0YHOM CHCTEMBI 4
3 PactskeHue u cxaTue: pacuersl Opyca Ha MPOYHOCTh U 2
KECTKOCTb
4 Kpyuenne: pacu€rsl Ha TPOYHOCTD U KECTKOCTH 2
S N3rub: pacuérel Ha MPOYHOCTH. BBIOOP panmoHanbHBIX 4
CEYCHUU
Bcero 16

Cnucok peKOMEHIyeMOM JTUTEPATYPhI

e (OCHOBHBIE UCTOUYHUKHU;

1. Apkyma A.U. ,®posioB M.U. Texuuueckas mexanuka — M. -,1983
2.Cadonora I'.I',, Aptioxosckas T.1O., EpmakoB JI.A. Texnuueckas mMexaHuKa:
Vuebnuk. — M.:MH®OPA — M, 2015.

L4 ﬂOHOJ’IHI/ITeHbHBIe HCTOYHUKMU:



1. Apkyma A.W. Texuuuyeckasa mexanuka. — M.: Beicias mikomna. 2012.

2. Bepeuna JI. W. Texaudeckass MexaHuka: YueO. /i Had. npod). oOpa3oBaHUS.-

3.0paenn A.A. Texuuueckas MexaHwka. CONPOTHBICHHE MaTepHalioB: Y4eo.

nocoOue i CTy/1. yupexaeHuit cpes. npod. oopazoBanus, 2012.

MynbTrMenna 1 IHTEpHET - peCypChl:

a)

b)

OdopmiieHue oTuéTa CTy/IeHTa U TpeOOoBaHUs K O(pOPMIICHUIO OTYETA

[Tocne BbINONHEHUS TPAKTUYECKOTO 3aHATHS CTYIEHT COCTABJISIET OTYET,
koTopbiii opopmisiercss B cootBercTBUU ¢ 'OCT 2.105-95 «O061mue
TpeOOBaHMSI K TEKCTOBBIM JOKYMEHTaM», Ha JIUCTaX cTaHAapTHOrO hopmata A4
(297x210) ¢ ocHOBHOM HAJIIMUCHIO ¢ COOMIOIEHUEM MpaBui opdorpaduu;
[IepBblii ¥ IOCIEAYIOMIUHN JIUCTBI UMEIOT PAMKY U OCHOBHYIO TTOJIIUCH

cornacHo 'OCT 2.104-68 puc.1, 2;

Otuer nuieTcss YepHUIaMU WM MAcTOM YEpPHOrO0 WM CHUHEro lBeTa. TeKCT
JOJKEH OBbITh HamucaH YETKUM, IMOHATHBIM MNOJYepKOoM. CXeMbl, ICKH3BI,
TaOJIUIbI BBITIOJHSIOTCS KapaHaIlloM C ITOMOIIbIO YePTEKHBIX HHCTPYMEHTOB;
Pa3zpemaercs AByXCTOpOHHEE 3alI0JIHEHUE JINCTOB OTYETA;

Kaxnpiit 0oT4€T 0003HaUaETCs CIeAYIONIMM 00pa3oM (CM. CXEMY HUXKE);

Ecnn mpaktudeckux 3aHsATUM Oojiee 3-X, TO BC€ OTYETHI, MOJMHUCAHHBIC
npernojaBaTtenieM, XpaHarcs y cryieHTa. [lpu 3aBeprieHnn u3ydeHus: yueOHOM

JUCHUIUIMHBI OTUYETHI CKJIaAbIBAIOTCS MO MOPSIIKY U OpOLIIOPYIOTCS;

HHKTY XX XX XX XXX 3II

mudp NPaKTUUYECKOTO 3aHATHUS

HoMep npakTuyeckoro 3anatus (001,002,.)
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> g p yu4eOHOro 3aBeAeHUS



k) JKypHan o6o3HayaeTcs Tak ke, Kak U OTYET, TOJIBKO B MOCIEAHEHN rpymne
mudp 3anuceiBaercs «000»;

n) Pucynok 1

OcHOBHast TOAMUCH JJISI TEKCTOBBIX JIOKYMEHTOB (TIEPBBIM U 3arjiaBHbIN )
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Pucynok 2

g) Tekct noikeH OBITh HANMCAaH YETKUM, IMOHATHBIM MOYepKoM. CXeMbl,
ACKU3BI, TAOJMIIBI BBITIOJHSIOTCS KapaHIAIIOM C TOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB;

h) B TekcTte He MOMKHO OBITH COKpAIICHWH 3a HMCKIOYEHHEM COKpAIICHUH,
ycranoBiieHHbIX [ OCT 2.316-68;

1) 3HadeHHE CUMBOJIOB M YHCIIOBBIX KO3(P(UIIMEHTOB, BXOIANUX B (popMyiy,
JOJIKHO OBITh TMOSICHEHO HEMOCpEeACTBEHHO moj ¢opmynoi. [losicHenue
KaXJIOro CHMBOJIa JaeTcsi B TOM IMOCJIENOBAaTEIbHOCTH, B Kakou
npousBoauTcsi B ¢opmyne. IlepBas crpoka pacmmdpoBKH TOTDKHA
HAYMHATBCS CO CIIOB «Te» 0€3 IBOETOUHS TTOCIIE HETO.

j) Tlpu ncronb30BaHUU JUTEPATYPHBIX, CIIPABOYHBIX MATEPHAIIOB HEOOXOAMMO

JIeNaTh CChUIKY C yKa3aHUEM CTpaHUII, HOMEPOB, Tabnuil. Hampumep: [2,
c.13] unu [2, Tabn. 15], roe uudpa 2- HoMep IUTEpaTyphl B IEPEUHE
WCITOJIb30BAHHOU JTUTEPATYPHI, TPUBOJANMON B KOHIIE OTUETA

p) OT4eThl MO TPAKTUYECKUM 3aHATHUSIM CKIABIBAIOT TI0 TOPSAKY U

OpoLTIOpPYIOT



q) .Ilo pesynbpraram Kaxmoil padoThl MPoBOAUTCS MU epeHIInPOBAHHBIHI
3a4€eT;

r) TuTynbHBIN TUCT 0hOPMISIETCS B COOTBETCTBUHM C MIPUIIOKEHUEM No

s) HeBbimonHeHne kakoro-au00 U3 MPUBEICHHBIX BbIIE TPEOOBAHUN ABISIETCSA
OCHOBAHHEM JIJIs TOT'0, YTOOBI paboTa He ObLIa 3aUTeHa;

t) Ilpu HeOpeXKHOM BBINIOJIHEHUU PUCYHKOB (HAalpUMep, YEPHUIAMU OT PYKH)
WJIM OTCYTCTBUU HEOOXOJIUMBIX MOSICHEHHUH K PENIESHUIO 3a7a4 paboTta OyaeT
BO3BpallleHa 0€3 pacCCMOTPEHUS;

u) B Tom ciydae, koraa 3agaHus BBIIOJHEHBI CTYJEHTOM HE 10 CBOEMY
BapUAHTY WJIM HECAMOCTOSITENIbHO U HEA0OPOCOBECTHO, eMy OyIeT
MPEAJIOKEHO UHAUBHIYaJIbHOE 3a/IaHUE.

Cxema otuera

a) Homep mpakTtrueckoro 3ausATus (yKa3bplBaeTcs B IITamIie, cM. hopmy 2);

b) HamMeHoBaHHE MPAKTUIECKOTO 3aHATHUS;

c) Llens 3ansTus;

d) MarepuanbHOE U JOKYMEHTAJILHOE 00SCIICUCHUE;

e) 3ananus (ycIoBHE 3ala4M U CXEMa, Ha KOTOPO HEOOX0AMMO MOKa3aTh BCE
3aJJaHHbIC U HCKOMBIE CHUJIbI, BEIOpaHHBIE OCH KOOPJMHAT);

f) Pemenus npenmokeHHBIX 3aJaHUN JTOJDKHBI OBITH CHA0XKEHBI KPaTKUMU
MOSICHEHUSIMH, Y BCE BBIYHCIICHUSI IPOBECHBI JO KOHIIA,
B nporniecce pemenus 3aa4 He00X0IMMO ITEPBOHAYATILHO COCTABUTh
dhopmyIibl ¢ OYKBEHHBIMHU 3HAYCHHUSMH, a TIOTOM U C YUCIOBBIMHU
3HaYeHUSIMHU; Bce BETUUMHBI JOKHBI MOACTABISATHCS M BBIUMCIATHCS 10
TpPEeThel 3HaYaIIe MUQPHI, 9TO BIIOJHE 00ECTICUNBACT HEOOXOUMYIO
TOYHOCTH TEXHUYCCKHX PACUETOB;

g) IlpoBenenne ananu3a MPOBEIECHHBIX PACUETOB

h) BbIBo/bI U 3aKIIIOUEHHUS



[TpakTuueckoe 3ansatue No |

Tema: AHAIUTUYECKOE YCIOBUE PABHOBECHUS INTIOCKOW CUCTEMbBI CXOASIINXCS CUIT

[ens: ObecneunTh 3aKperieHue MOJTyYeHHBIX TEOPETUUECKUX 3HAHUHN U
IIPUBUTHE YMEHUU B ONIPEAECICHUMN PABHOICUCTBYIOLIEH CXOIAIMNXCS CHJT
AHAIUTUYECKUM METOJ0M

ITpoaomKuTENbHOCTD — 4 yaca
1. MarepuaiabHOE B JOKYMEHTAJIBHOE 00eCIICUeHHUE:

1.1 NunuBuayansHOE 3a1aHuE;

1.2 Meroguyeckne peKOMEHIANHU K IPAKTUYECKOMY 3aHATHUIO;

1.3 MUKpOKanbKyJIATOPHI;

1.4bpaauc B.M. «YeTsipex3HauHble MaTEMAaTUUECKUE TAOIHIIBDY, M.,
1968

1.5 JIuctel crangaptHoro popmara A4 (297*210) nis TEKCTOBOTO
nokymenra o 'OCT 2.105 - 95

2 JIutepatypa

[1],c.28...34

3 O6HII/I€ N TCOPCTUYUCCKUC ITOJIOKCHUA 11O TEMC ITPAKTUICCKOTI'O 3aHATHUA

BennunHa npoeKuuu CUIIbl HA OCh paBHA MPOU3BEAECHUIO MOIYJISL 3TON CUJIBI
Ha KOCHUHYC YIJIa MEK/Ty HAPaBJIEHUEM CUJIBI U MTOJOKUTEITHHBIM
HaIpaBJICHUEM OCH.

Fx=F * cos a

OmnpenenuM BeTUYMHBI U 3HAKHU MPOEKINI MPEACTaBICHHBIX HA PUCYHKE CHJT
( B oOmmem Buae, puc. 1).
IIpoexuuu cun Ha ochb X:

1) Cuna FinapanienbHa OCH U HalpaBJieHa B CTOPOHY MOJ0XKHUTEIHHOTO
orcyera ocu, T. €. o = 0, a cos 0 = 1. [loaTomy
Fix=Fi1xcos0=F

2) Cuna F ;> nepnenmukynspHaa ocu x, T. €. yroa o= 90 °, rorma cos 90°=0 u
Fox=F2+cos90=0



3) Cwuia F3 oOpa3yer ¢ moJI0)KUTEIbHBIM HAPABICHUEM OCH YTOJI 0., KOTOPBIH
/2 <o <m. CnegoBaTeNnbHO,
Fix=F3xcosa=F3xcos(m—P)=-F3xcosf

ro T1
oMl

Wrak, npoekuus F 3x oTpuiaTenpHa, €Ciu OTCYET JJIUHBI IPOSKLIUHA OT
TOYKH Hayasa BEKTOPa K €ro KOHILY, IPOTUBOIOIO0KEH MOJIOKUTEITBHOMY
HaIIPABJICHUIO OCH.

4) Cuna F400pasyer ¢ non0XKUTENBHBIM HalpaBIeHueM ocu yrou o, < 90°
(OCTpBIA YTOd) U HAIIPaBJIEHUE €€ COBMAIAET C MOJIOKUTEIbHBIM
HaIpaBJIEHUEM OCH, TOTJa

F 4x=F4* cos a

IIpoexuuu cun Ha oCh Y:
e [lIpoexkuus cunsl Fiy= 0, 1. K. cuna F1 nepnenaukynspHa ocu Y;

e (Cuna F ; napauienbHa ocu Y U HanpaBJI€HA B CTOPOHY
IIPOTUBOIOJIOKHYIO MOJIOKUTETBHOMY OTCUETY OCH, T. €. 0 =0, a cos 0 =
[Toatomy F 2y=-F 2

o [Ipoekuus cuisl F 3 Oyner Takke oTpuLaTeNbHa, T. K. HAIIPaBJIEHUE €€ HE
COBHAJAET C MOJIOKUTEIBHBIM HAIIPABJICHUEM OCH Y U COCTABUT
F3x=—F3*SinB
e [Ipoeknus cunsl Fq
F sx=F4 * sin a



CnopoenupoBaB CUJIbI HA OCU KOOPAUHAT, MOJTYYUM U MPOCKIINU
PAaBHOJIEHUCTBYIOLLEHU CUJIBI:

o [Ipoexyus pagnooelicmeyouell Cucmembvl CXO0AUUXC CUT HA KAAHCOVIO U3
ocell KOOpOUHAm pasHa aneedpaudeckoli cymme npoeKyul COCmagiaiouux
CUJL HA MY JHCe OCb.

R. =2 Fy;
Ry=2ZFy.

e  Mooyns pasnoodelicmgyroweti cucmembvl CXO0AWUXCSL CUT PABEH KOPHIO
K68AOPAMHOMY U3 CYMMbl K8AOPAMO8 ee NPOeKyull Ha 08e 83AUMHO
nepnenaukyﬂﬂpH%ezogzﬁ 2+R2um R=V(EZF P2+(ZF )

X y X y.

e Hanpasnenue pasnooeicmeayowell Onpeoensiemcs ¢ NOMOUbIO Max

HA3b18AeMbIX HANPABAAIOUWUX KOCUHYCOB:

cos Ox = Ry / R
cos oy =Ry /R

[Tpuuem, KocuHyC yria, o00pa3yeMoro BEKTOPOM pPaBHOJACWUCTBYIOIIEH ¢
MOJIOKUTENIbHBIM ~ HANPABJIEHUEM  OCH, PAaBEH  OTHOWICHHID  IPOECKLIHU
PAaBHOJIEMCTBYIOLIEH HA ATY OCh K MOAYJIIO CAMOW paBHOAEHUCTBYIOLIEH

N3 BbIIE TPUBEAEHHBIX BBIPAXKECHUN HEIMOCPEICTBEHHO BBITEKAET YCIIOBUE
PaBHOBECHUS TJIOCKOW CHCTEMBI CXOISIINXCS CHJT B aHATMTHIECKOU (opme.

Vcnosue pasrnosecus niockoti cucmemsl CXOOAUUXCHA CUTL:
J171st paBHOBECHSI TNIOCKOM CUCTEMBI CXOASIIMXCS CUIT HEOOXOIUMO U JOCTATOYHO,
YTOOBI aNreOpanyecKkue CyMMBbI MPOEKIIMM BCEX CUJI CUCTEMbBI Ha KaXKIyI0 U3 JIBYX
oceil KOOpAMHAT ObUIX PaBHBI HYJIO, T. €..

XF«=0;XFy=0,umu
RXZO, I/IRy:O

3ananue Ne 1
Onpenennute BEIWYUHY U HAPABJICHUE PABHOCUCTBYIOIIEN TIITIOCKON CUCTEMBI
CXOJISIIIUXCS CHJI aHAIUTUYECKUM CTIOCOO0M
Ta6mmma Ne 1

BAPUAHTHI
1 2 3 4 5 6 7 8 9 10
Fi,5 5 8 10 20 10 12 9 11 18 4
kH
F2, 12 10 14 10 12 5 5 15 10 20
12H



10xkH

F4, 11 14 7 4 15 20 10 9 6 15
11xkH
F
2 F1
A
g
F 45
g
60° X
F4

3amanue No2.

Meroauyeckue ykazaHus K pelieHuro 3a1a4uu Ne2
Ilocneoosamenvhocmo pewienus 3a0avu:

1) 0ocBOOOIUTH MIAPHUP OT CBA3EH U U300pa3UTh JEHCTBYIOIIME HA HETO
aKTHUBHBIC CUJIBI U PEAKIIMU OTOPOIIIEHHBIX cBsi3ei. [Ipudem peakiuu
CTEp>KHEH CeAyeT HapaBUTh OT IIapHUPA, T. K. IPUHATO CUUTATh

MMPCAIIOJIOKUTCIIBHO CTCPKHU PACTAHYTBIMU,

2) BbIOpATH CI/ICTeMi/_I KOOpJIMHAT, COBMECTHUB €€ Hayajo C TOYKOU
nepecedeHust cuil. [[puaeM BeIOMpaeM OCh Tak, 9TOOBI OJTHA U3 ocel (0ch X
WIN OCh Y) COBMaJiana C HalpaBJIeHUEM KaKON-JIMO0 HEM3BECTHOM CHIIBI.

3) cocTaBUTH ypaBHEHUS PABHOBECHS, UCIIOJIb3Ys YCIOBHS paBHOBECHS
CHUCTEMBI CXOASAIIMXCS CUII Ha INIOCKOCTH:
XFx=0;XF;=0,
4) npoBepUTH NPABUIBHOCTD MOJIYYEHHBIX PE3YJIHTATOB [0 YPABHEHHUIO,
KOTOPOE€ HE UCII0Ib30BaIOCh IIPU PEUICHUH 3a1a4. IJIst 5TOro Hy>KHO
IIPOBECTH HOBYIO OCh KOOPJMHAT, HAIIpUMeP X' U 3aHOBO COCTABUTH

YPaBHEHUE PABHOBECHs, HAIIPUMED,
TF!=0



[Ipumep peuieHus 3a1auu
[Ipumep 1. OnpeaenuTs peakiuu CTEPKHEN, YIEPHKUBAOLIUX TPY3bl
F1 =70 xH u F> = 100 xH (puc. 1,a). Maccoii ctepxHeit npeHeopeys.

6 8)
Yy
I y\
A | Ry
45 30°
B X
F
Puc. 1
Pemenue:

1. PaccmarpuBaeM paBHOBecue miapaupa B (pucyHok 1, a).

2. OcBoOokmaeM mapHUp B OT cBs3el U M300pakaeM JIEHCTBYIONIE HA HETO
aKTHBHBIC CUJIBI U PEaKIUU CBsI3eH (pUCyHOK 1, 0).

3. BriOupaem cuctemy KOOpAHHAT, COBMECTHUB OCh y IO HAIIPaBJIEHUIO C peakuuen
R> (pucynok 1, 6) u coctaBisieM ypaBHEHUSI PABHOBECHUS I CUCTEMBI CHUII,
JNEHCTBYIOLIMX Ha IIApHUD B
Y Fix=-Ri.cos 45° + F». cos 30° =0 (1)
> Fiy = Ri-sin45° + Ry + F2-sin30° - F1=0 (2)

4. Onpenensiem peakuu crepxkuer Ry u Ro, pemas ypaBuenus (1), (2).

N3 ypaBHenus (1)

__ F2-cos30°_100-0,866

=122 xH
cos 45° 0,707

[ToncraBnss HailneHHOE 3HaueHue R B ypaBHeHue (2), monyyaem
Ro=F;-F2sin 30° - Ry sin45°=70-100 0,5 - 122 0,707 = -66,6 kH

3HaK MHHYC Iniepes 3HadyeHueM Ro ykaspiBaeT Ha TO, 4YTO NEPBOHAYAIBHO
BbIOpaHHOE HampaBJICHUE PEaKIMU HEBEPHOE - CIEAYyeT HAlpaBUTh pPeakiuio Ra B
IPOTHUBOIIOJIOKHYIO CTOPOHY, T. €. K IapHupy B (Ha pucynke 1,0 uctunHOE
HalnpaBJieHHe peakiuu Ry moka3aHo MTPUXOBBIM BEKTOPOM).

5. TlpoBepsieM mNpaBUIBHOCTh MOJYYEHHBIX pPE3yJbTAaTOB, BbIOpAaB HOBOE



pacrosoxeHue oceil koopauHat X u'y (puc. 1,8). OTHOCUTENBHO 3TUX OCEH
COCTaBIIIEM YPaBHEHUS PABHOBECHUS:
YFiy1=-R, cos45°+ F, cos 15° - F{ cos45°=0 (3)

Y Fiy'= Ry- F1 c0s45°- Ry c0s45° - F; cos 75°=0 (4)

N3 ypaBHeHus (3) Haxoqum

F1:c0s15° — F1:cos45° 100-0.965-70- 0.707
R="" - = = 66,6 kH
cos 45 0.707

[Toacraisist HailneHHOE 3HaueHue Rz B ypaBHeHUU (4), ojyyaem

p = F1 c0s45°+ Ry c0s45° + Fyr c0s75°=70 - 0,707 + 66,6 - 0,707 + 100
1

*0,258 = 122 xH

3HaueHus peakuuii R1 1 Rz , odydeHHbIe Npu perieHun ypasaenui (1) u (2),
COBIAJAIOT IO BEJIMYMHE U HAIIPABJICHUIO CO 3HAUEHUSIMU, HAlZICHHBIMU U3
ypaBHenuil (3) u (4), caegoBaTenabHO, 3aj1a4a pelieHa npaBuiibHo. Clie10BaTelbHO,
pEaKLMU CBSI3€M HaWJIEHBI, BEPHO.

Bapuant Nel
Onpenenuts ycrins B ctepxHsaXx AC u AB, Bo3HuKaromue ot cuisl F,
IIPUJIOKEHHOM K Y311y A, aHUIUTUYECKAM METOIOM

Jlano: F =45 xH.

C 40° B
90°
A 60°
F
Bapuant Ne2

Onpenenuts ycrins B crepxHsAX AC u AB, Bo3HuKaromue ot cuisl F,
npleIo;KeHHoﬁ K Y311y A, aHaJTUTUYECKUM U TpaPUUIECKUM METOAaMu

F Jlano: F =70 xH.




BapuanTt Ne 3

Onpenenmutes ycunusa B crepxkHsix AC um AB, Bo3Hukawomue ot cuibl F,

MIPUIIOKEHHOU K Y31y A, AHATUTUYECKUM METOJI0M
Jlano: F =40 xH.
A CR
90° &
F
B 40°
Bapuant Ne 4

Onpenenuts ycunuss B crepxHix AC um AB, Bo3Hukawomue ot cuibl F,
MPUIIOKEHHOM K Y311y A, AHAJUTUYECKUM METOA0M
Jlano: F = 60 xH.

A C

/77

90°

Bapuant Ne 5
Onpenenuts ycrins B ctepxHsAX AC u AB, Bo3HuKaromue ot cuisl F,

MPUJIOKEHHOM K Y311y A, aHAIUTUYECKUM U METOJIOM

Jlano: F =55 xH.

90°

Bapuant Ne 6



Onpenenuts ycwiusi B crepxkHsix AC u AB, Bo3Hukawue oT cuibl F,
MIPUIIOKCHHOM K y3I1y A, AQHAJTUTUYECKUM METOJ0M
Jlano: F =95 xH.

A
B 209 90°
F
45°
C
Bapuant Ne 7

Onpenenuts ycrins B ctepxHsaXx AC u AB, Bo3HuKaromue ot cuisl F,
MPUJIOKEHHOM K Y311y A, aHAUIUTUYECKUM METOJ0M

F Jlano: F = 35xH.
B
30°
23° A
80°
C

Bapuant Ne 8
Onpenenuts ycunusi B crepxHsix AC um AB, Bo3Hukawomue ot cuibl F,

MIPUIIOKCHHOM K Y3y A, aHATTUTUYECKUM METOJ0M
Jlano: F =25 kH.
A F
90°
Bl 90° 40° C

Bapuant Ne 9



Onpenenuts ycwiusi B crepxkHsix AC u AB, Bo3Hukawue oT cuibl F,

MIPUIIOKCHHOM K Y3y A, aQHAJINTHYCCKUM METOJIOM
Jlano: F = 25kH.
F
A 90°

Bapuant Ne 10
Onpenenuts ycunus B ctepxHiax AC u AB, Bo3HuKaronme ot cuibl F,

HpPIJ'IO)KGHHOﬁ K Y31y A, AHAJIMTHYCCKHUM MCTOJO0M

F Jlano: F =35kH.
B
30°
23° A
80°
C 3amanue Ne 3

[Ipumep pemenus 3agauu

OnpenenuTts ycuius, Bo3HUKarome B ctepkHaX AB u BC nanHoi crep:kHeBOM
cucremsl, eciim Fy = 15 kH, Fz =25 kH, @ = 30°, @z2=40°, & = 60°.

ANV AN




MeTtoanyeckue yka3zaHus K peiieHuto 3aaaun Ne3

IlocneoosamenvHocmv peuieHust 3a0a4u:

1) AnanuTuyeckoe perieHue.

1.1.PaccmatpuBaeM paBHOBecHe y3ia B;
1.2.OtrOpacbkiBaeM CBS3M, 3aMEHSSI UX YCUIIUAMU B CTEPKHAX. BbINoaHsIeM

CXEMY CHWJI, CUUTasl BCE CTEPKHU PACTAHYTHIMU, T.€. HAIIPaBJICHHBIMU BIOJIb
CTEpPKHA OT y3J1a;

1.3.TIpoBoIMM OCH KOOpPAMHAT TaK, 4YTOOBI OJIHA U3 OCEH MpoIILIa Yepes
OJIHO W3 HEM3BECTHBIX ycuui. OnpenensieM yriibl MeXIy CHIAMHU U OCAMHU.

1.4. CocTaBUM ypaBHEHHUS pABHOBECHUS

ZXI- = 0:N, + N;-Cos30° + F,-Cos7o0°-F,-Cos50° = o

ZYI- = 0:;-N,; Cos60°-F,-Cos20°-F,-Cos40° = o

1.5. Pemraem ypaBHEHHE M HAXOAUM YCHIIUS B CTEPIKHSIX.

e 13 BTOpOro ypaBHEHUS:

CrepkeHb CKarT:
N,= -F;-Cos20°-F,-Cos40°= —25-0,940 —15- 0,766 _ —69.98 kH
Cos6o® 0,5
W3 nepBoro ypaBHeHus:




CrepxeHb pacTAHYT.
N, =-N,Cos30°-F,-Cos70°+ F,-Cosbo* = 69,98 — 25-0,866 + 15- 0,643 ==
=57,98 xH.

1.5.1IpoBepuTh MPaBUIBLHOCT MOJIYYEHHBIX PE3YIBTATOB 10 YPABHEHMUIO,
KOTOPOE€ HE MUCIOJIB30BAJIOCH ITPU PELIEHUH 3a8a4d. [[1s 3TOro HyKHO

IPOBECTU HOBYIO OCh KOOPIMHAT, HAIpUMeEP X' U 3aHOBO COCTABHTH
YPaBHEHHE PaBHOBECHsI, HAIIPUMED,

TF!=0

3aganue Ne3
OnpenenuTe peakunuy CTEpPKHEH, yaepKuparomux rpyssl Fi u Fo. Maccon
cTepxHell mpeHeOpeub. CxemMy CBOEro BapHaHTa CM. Ha puc. UYuCIOBbIE

JaHHBIE CBOCTO BapHaHTa B3SATh U3 Ta0J. 2

Taomumna Ne 2 k 3aganuio 3

Ne Bapuanr | Fi (P1), F2 (P2), Ne Bapuant Fi (Py), Fi (Py)

CXEMBI kH kH CXEMBI kH kH
01 0,4 0,5 21 0,8 0,6

1,11 02 0,3 08 6,16 22 1,0 1,2
03 0,6 0,4 23 0,7 0,9

04 0,2 0,5 24 0,5 1,0

05 0,5 0,8 25 0.4 0,2

2,12 06 0,8 0.4 7.17 26 0,9 0,5
07 0.4 0,2 27 0.8 0,3

08 1,2 0,8 28 1,2 0,8

09 0.8 1,0 29 0,5 0,7

3,13 10 0,9 0,6 8,18 30 0,3 0,8
11 0,3 0,8 31 0,8 0,3

12 0,2 0.4 32 1,0 0,6

13 0,5 0,2 33 1,3 1,2

4,14 14 0,9 0,8 9,19 34 1,2 1,2
15 0,6 1,0 35 2,2 1,0

16 1,0 0,9 36 0,7 1,0

17 0,5 0,9 37 0,9 1,2

5,15 18 0,3 0,4 10, 20 38 1,6 0,9
19 0,4 0.4 39 0,8 1,5

20 0,4 0,8 40 1,2 2,5

CXeMBbI;
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14.

19.

4 TlopsIOK BBITIOTHEHUS pa0OTHI

4.1 O3HaKOMUTKCS C 3aIaHHUSIMU,

4.2 V3yuuth o0OLIME U TEOPETUUECKUE TTOJIOKEHUS IO TEME MPAKTHUUYECKOTO
3aHSTHS;

4.3 PemmTh 3a/1a4u CBOETO BapUAHTA;

4.4 Tloka3zaTh pe3yJbTaThl PACYETOB MIPEIO1ABATEIIIO

5. Bompocs! 11t caMOIIPOBEPKHU
5.1. Kakue cuiibl Ha3bIBAIOTCS CXOISILIAMUCS ?

5.2. Yto Ha3bIBaeTCs MpoeKLnen cuiibl Ha och? Kak onpenensiercs ee
BeJMuMHa 1 3HaK? Korna npoexuus paBHa HYJIO?

5.3. ChopmynupyiiTe aHATUTHUECKUE YCIOBHS PABHOBECHSI CXOIAIIUXCS
CHII.

5.4 CKoJIbKO YpaBHEHUI MOKHO COCTABUTH JJISI YPABHOBEIICHHOW CUCTEMBI
CXOJIAIINXCS CUII U KaKue?




5.5 KakoBa 3aBUCHUMOCTb MEXAY BEJIMUYUHON PAaBHOJICUCTBYIOLIEH JIBYX
CXOJSIIMXCS CHJI U BEJIMYUHOW YIJIa MEXKY UX JIMHUSMHU IEUCTBUSA?

5.6 Kak wnanpaBneHa cuia F, eciid M3BECTHBI €€ MPOEKIMU HA OCHU
IPSAMOYTOJIBHON CUCTEMBI KOOPJAWHAT:

a) Fx=0;F,=F;0) Fx=-F;F;,=0;B) Fx=Fy; 1) Fx=-F,.

5.7. Kak onpenenuTb, KAKOM CTEPKEHb PACTAHYT WM CKAT?

6. Jlomanaee 3agaHue

6.1 HO,Z[I‘OTOBI/ITB OTBCTHI Ha KOHTPOJIbHBIC BOIIPOCHI

6.2 OpopMUTH OTUET;
6.3 3yuuTh peKOMEHIYEMYIO JTUTEPATYPY.

7. CIUCOK JIUTEpaTypbl
7.1. Apkyma A.M. ,®ponoB M.M. Texuuueckas mexanuka — M. -,1983

7.2 2.Cadonona I'.I',, AptroxoBckas T.1O., EpmakoB J[.A. Texuuueckas
MexaHnka: YueOHuk. — M.:MHO®PA — M, 2015.



[Tpaktruueckoe 3anarue No 2
Tema: Onpenenenue peakuu ornop 6ano0yHOM CUCTEMBbI

[ens: ObecneunTh 3aKperieHUe MOJTYYCHHBIX TEOPETUUSCKUX 3HAHUHN U
MPUBUTHE YMEHHUH B OTIPEACIICHUN PEAKIIUH OTIOp OAIIOYHOM CUCTEMBI

[IponomxuTenbHOCTD — 4 yaca
1. MarepuanbHO€e U JOKYMEHTAIbHOE O0ECIIEUEHUE:!

1.1 NunuBuayanbHOE 3aaHUE;

1.2 Meroauyeckne peKOMEHJAIUU K PAKTUYECKOMY 3aHSTHUIO;

1.3 MUKpOKanbKyJIATOPHI;

1.4 JTuctel crangaptHoro popmara A4 (297*210) aiis TEKCTOBOTO
nokymenta o I'OCT 2.105 - 95

2 Jluteparypa

[1],c.59...64

3. O0uue U TeOpEeTUUECKUE MOT0KEHUS IO TEME MPAKTUUECKOTO 3aHSATHUS

JIBe paBHbIE W MapaJUIeJIbHBIE CHJIbI, HAINpPABJICHHBIE B IPOTHUBOIMOJIOKHBIC
CTOPOHBI U HE JICKAIIME HA OJHOW MPSMOM, HA3BIBAKOTCS Iapou cui. [lencrBue
naphl CUJI Ha TBEPJIOE TEJIO COCTOUT B TOM, UTO OHA CTPEMHUTCS BpallaTh 3TO TEJIO.
CnocoOHOCTB mapbl CHJI IPOU3BOIUTH BpaIllCHUE ONPEISIAeTCSI MOMEHTOM Maphl,
pPaBHBIM MPOU3BEACHUIO CWJIBI Ha KpaTdaillliee paccTOsiHUE (B34ATOE TIO
NePHEHIUKYJIAPY K CUJIaM) MEXy JIMHUSAMH JTeUcTBUS cuil. O003HAYUM MOMEHT
napel M, a KpaTdaillliee paccTOSIHUE MEXAY CWIaMU a, TOorja a0COJIOTHOE
3HAUYCHNE MOMEHTA:

M = Fa = F'a.
Mowmenrt napel B CU uzmepsiercst B HproroHoMeTpax (H*M) ninum B eqununax,
KpaTHBIX HbloTOHOMETpY: KH*M, MH*M u T.x1.
[IpaBuio 3HaKOB:

Momenm napul cun 6yieM cuyuTaTh Momenm napwl cun 0yneMm cUUTaTh,
NOJIOJICUMENbHBIM, €CIIH T1apa OTPULATEIIBHBIM, €CJIU I1apa CTPEMUTCS
CTPEMMUTCS IIOBEPHYTH TEJIO 1O BpALLIATh TEJIO IPOTUB X014 YaCOBOU
HanpasieHuo Xxo0d 4aco8oi cmpeKu CTPEJIKH

HpI/IHﬂTOC IIpaBUJIO 3HAKOB IJII MOMCHTOB I1ap YCJIIOBHO




Pucynoxk 1

MoMEHT CHJI OTHOCHTEJIBLHO TOYKH U OCH

)

Pucynok 2

MOMEHT CHJIbl OTHOCHUTEJIBHO TOYKHU OnpCACIIACTCA IMPOU3BCACHUCM MOIYJIA
CWJIbl Ha AJIMHY MCPICHAUKYJIApHA, OIMYIICHHOIO U3 TOYKW HA JIMHHUIO I[GIZCTBHH
CHIJIBI.

MowmenTt cuiibl F otHOcuTenbHO O onpenensercs: MpOu3BeASHUEM CHIIbI HA TIEUO

M (F)=Fa

N3mepsitoT MOMEHTHI cuil B HbloTOHOMeTpax (H*M) win B COOTBETCTBYIOIIUX
KpPaTHBIX U JIOJbHBIX €MHUIAX, KAK 1 MOMEHTHI map.

Ilocneoosamenvrnocms peueru 3a0ayu:

1) u300pa3uth OanKy BMECTE C HArpy3Kamu;

2) BbIOpATh PacoioKeHUE KOOPAMHATHBIX OCEH, COBMECTUB OCh X C 0aJIKOH, a OCh
V HalpaBUB NEPHEHAUKYJISIPHO OCH X.

3) mpousBecTH HEOOXOIMMBIE MPEe0Opa3oBaHMs 3aJaHHBIX AKTUBHBIX CHUJI: CHITY,
HaKJIOHEHHYIO K OCH OAJIKH 10| YTJIIOM 0, 3aMEHHUThH JIByMsI B3aUMHO
MEPIIEHAVKYJSIPHBIMA COCTABJISAIOLINMH, & PABHOMEPHO PACIIPEICIICHHYIO
HArpy3Ky - €€ paBHOJCHCTBYIOILIEH, MPUIOKEHHON B CEPEAUHE YUaCTKa
pacrpeneneHus Harpy3Ku



4) ocBOOOIUTH OaNKy OT OINOP, 3aMEHUB UX JEHCTBUE PEAKLUIMHU OIOpP, ,
HampaBlIeHHBIMU BJIOJIb BEIOPAHHBIX OCEi KOOPIMUHAT.

5) cocTaBUTh ypaBHEHUS! pABHOBECHUS CTATUKHU ISl MPOU3BOJIbHOM TIIOCKOM
CHUCTEMBI CHJI TAKMM 00pa30oM U B TAaKOU MOCIE0BATEILHOCTH, YTOOBI pEIICHUEM
Ka)XJIOT0 U3 3TUX YPaBHEHUM ObLIO ONIPEICIICHUE OJTHON U3 HEU3BECTHBIX PEAKIIUMA
o1op.

6 ) TpOBEPUTH NPABUILHOCTh HAMIEHHBIX OMIOPHBIX PEAKIUI 110 YPAaBHEHUIO,
KOTOpO€E He ObUIO MCIIOJIB30BAHO VISl PELIEHUS 3a/1a4u.

ITpumep 1
OnpeaenuTs peakiuu onop 0anku (puc. 3,a).
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PucyHnok 3

Pemenue
1. U300pa3um Oaiky c AeHCTBYIOMMME Ha He€ Harpy3Kkamu (puc. 3,a).

2. N3o6paxaem ocH KOOPJIMHAT X U ).

3. Cuny F 3amensiem ee cocrapnsmomumu Fy =F cosa u F,=F sina.
ITpu F = 20xH: Fy =20 sin 30° = 10xH; F,.= 20 cos 30° = 17,3 xH.

PaBHoaeiicTByromas q-CD paBHOMEPHO pacipeeeHHON Harpy3Ku, IPUIIOAKEHHAS
B TOUYKE MEepeceueHuns quaroHaiei mpsiMoyrojibHUKa (puc. 3,0), mepeHoCUTCs 0
JIMHUU CBOETO AeicTBus B cepeanny ydactka CD, B Touky K (Q = ¢*l),

rae [ =CD). Q=12 =2xH.

4. OcBoOox1aeM Oaky OT ONOp, 3aMEHUB UX ONIOPHBIMU PEAKIUAMU (PUCYHOK 3,

B).



5. CocTaBisieM ypaBHEHUS] paBHOBECHS CTATUKH U ONIPEAEIISIEM HEU3BECTHBIE
peakuu omnop.

a) U3 ypaBHeHHsI CyMMBI MOMEHTOB BCEX JIEHCTBYIOMIMX Ha OalKy CH,
COCTABJICHHOI'O OTHOCHUTEIIBHO OJJHOM U3 TOYEK OIIOP, Cpa3y ONPENENsieM OJHY U3
HEU3BECTHBIX BEPTUKAIBHBIX PEAKIIMA:

Smy =Fy AB + M+ Q AK— Rpy AD = 0

Rpy= (FyAB+M + QAK)/AD = (101 +10 +23) /4 = 6,5 xH,
OmnpenenseM APYTYIO BEPTUKAIBHYIO PEAKIIUIO:

S mp=Ra,AD - Fy,-BD + M ~Q KD =0
Ra,=(FyBD~M+QKD)/4=(103-10+22/2)/4 = 5.5 xH;

OnpenensieM ropu30HTAIBHYI0 PEAKLIHIO:

2Xi=Ry -Fx=0;Ry =Fy=Fcosa=200,866=17,3 xkH
6 IIpoBepsieM PaBUIILHOCTD HAMIEHHBIX PE3YJIbTATOB:
XYi=Ry,—Fy- 0+ Rp,=5.5 - 10-2+6,5=12-12=0

Ycnosue paBHoBecus XY= 0 BBINIOIHAETCS, CIEIOBATEIBHO, PEAKIIMHU OIIOP
HaWJEHbI BEPHO.
[Tpumep 2.
Onpenenuts peakuun Zy, Y 4 u My B )xecTkol 3anemnke (puc. 4).
I[Ipu P = 5KH"M,q = 2 KH/M.

. M
7 g
- Y ¥ lr ¥
Tar - 075
!  X2]
% | LM
Pucynoxk 4

Pemenwue.

1. PaccmarpuBaeMm paBHOBecue O6ayiku AB.

2. PaBHOMEpHO pacnpeesIeHHYI0 Harpy3Ky 3aMEHSIEM COCPEI0TOUEHHOM,
MPUJIOKEHHOU MOCpeInHe ydyacTtka, Q = q-a = 2 - 1.5 = 3 kH.

3. KoopauHaTHyI0 OCh Z pacmoJliaraeM B0Jb OCU OaJIKH, a OCh Y -
NEPIEHIUKYJIIPHO EH.



4. B 3amemieHUd MOTYT BO3HUKHYTb JBE ONIOPHBIE peakuu Z 4 U Y 4 (BAOIb
U MEPIEHANKYJIIPHO OCH OaJIKM) U peaKTUBHBIA MOMEHT My . B nanHOoM ciiydae
peakuus Z 4 = 0, Tak Kak Ha OaJIKe HET HU TOPU30HTAIbHBIX, HU HAKJIOHHBIX CHJL.

5. CocraBnsieM ypaBHEHUS paBHOBECHSI 111 TPOU3BOJIBHO PACTIOJIOKEHHBIX
CUIIL.

S Z=274=0,
YY=—-P—-Q+Ya=0,

SMs(P)=Mrp+Q-125—M+P-3=0.
(mpenmnosiaraeM, 4TO pEaKTUBHBIM MOMEHT HANPABJIEH IPOTHUB YaCOBOM
CTPEJIKH).
U3 BTOpOrO ypaBHEHHS:
Yo=P+Q=5+4+3=8kKH.
N3 tpeTbero ypaBHeHUS:
Mp=-Q-125+M—-P-3=-3-125+4—-5-3 =-14,75kH.

3HaK MUHYC MOKa3bIBACT, YTO PCAKTUBHBI MOMCHT HAIpaBJICH HE IIPOTHUB
JaCOBOM CTPEJIKH, a B IIPOTHUBOIIOJIOKHYIO CTOPOHY. MeHsieM HarpaBiieHne My Ha
yepTexe (cM. puc. 4).

CocraBisieM ypaBHEHHE IS IPOBEPKU PEIICHHUS.

YMp(P)=—M—-Q-175+Y4-3—Mr=4-3-175+8-3-14,75=0.

Ycnosue paBaoBecus ), Mg (P;) = 0 BBIIIOJIHACTCS, CJCI0BATEIBHO, PEAKIIUN OIIOP
HaliJICHbI BEPHO.

3amanune Ne 1

J11st 3a1aHHOM IBYX OMTOPHOW OAJIKU OTIPEICIUTh peakiuu ormop. cxomHbie
JTaHHBIE B3STh U3 Ta0J. U puc. 5

Tabmuma 1
Ne cxembl Ne BapuanTa Fi F> m
kH kH kHM

1 20 10 12
1 2 12 8 20

3 10 20 15

4 16 8 25
1 2 6 10

2 2 14 5 8
3 20 14 10

4 5 12 6

1 5 20 4

3 2 12 16 5
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3amanue Ne 2

JIist cranpHOM OaKu, )KECTKO 3alleMJIEHHOM OJTHUM KOHLIOM M HAarpy>K€HHOH, Kak
noKa3aHo Ha pucyHke (cxeMmsl 1 — 10), onpeaenuts peakuuu B 3ajenke (puc. 6),
Tab. 2

Tabmania Ne 2
Ne Ne F, g, M, Ne Ne F, g, M,
cxembl | Bapuanrta | KH kH/m | kHM | cxemsr | Bapumanra | KH kH/™M | xHwm
1 1 1 1 1 5 2 10
1 2 2 1 4 6 2 6 1 16
3 3 2 2 3 8 1 8
4 4 2 6 4 5 2 12
1 2 1 6 1 3 1 5
2 2 3 2 8 7 2 5 1 2
3 6 2 3 3 2 1 6
4 5 1 6 4 4 2 10
1 2 6 5 1 2 10 8
3 2 4 5 3 8 2 3 8 10
3 7 2 4 3 4 5 12
4 6 2 10 4 5 2 16
1 2 5 7 1 2 10 8
4 2 1 8 9 9 2 5 4 7
3 3 6 10 3 3 2 9
4 4 9 14 4 5 3 10
1 2 6 10 1 2 3 5
5 2 4 3 12 10 2 3 2 6
3 8 1 20 3 4 1 10
4 6 3 15 4 1 5 8

Cxewmpl Kk 3aaaue: (puc.6)
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3amanue Ne 3

J1ist 3a1aHHOM IBYX OTIOPHOM Oaku OMpeIeTuTh peakiuu onop. Mcxoaueie
JaHHBIE B3STh U3 Ta0J. 3 u puc. 7

Tabmma Ne 3
Ne Ne F, q, M, Ne Ne F, g, M,
CXEMbl | BapuaHTa K kH/m kHM | cxembl | Bapuanta | K kH/Mm kHM
1 1 1 1 1 5 2 10
1 2 2 1 4 6 2 6 1 16
3 3 2 2 3 8 1 8
4 4 2 6 4 5 2 12
1 2 1 6 1 3 1 5
2 2 3 2 8 7 2 5 1 2
3 6 2 3 3 2 1 6
4 5 1 6 4 4 2 10
1 2 6 5 1 2 10 8




2 4 5 3 8 2 3 8 10
3 7 2 4 3 4 5 12
4 6 2 10 4 5 2 16
1 2 5 7 1 2 10 8
2 1 8 9 9 2 5 4 7
3 3 6 10 3 3 2 9
4 4 9 14 4 5 3 10
1 2 6 10 1 2 3 5
2 4 3 12 10 2 3 2 6
3 8 1 20 3 4 1 10
4 6 3 15 4 1 5 8

4. TlopsIOK BBITIOTHEHUS pa0OTHI

4.1 O3HaKOMUTBCS C 3aJIaHUSIMU;

4.2 I/I3y‘II/ITL 061]11/16 N TCOPCTUYCCKHUC IMOJTOKCHUA 110 TCMC ITPAKTUICCKOI'O

3aHSTHS;
4.3 PemmTh 3a/1a4u CBOETO BapUaHTA;
4.4 Tloka3aTh pe3yabTaThl paCUE€TOB MPEIOIABATEIIIO

5. Bompocs! 11t caMOIIPOBEPKHU

5.1. Yo Ha3bIBaeTCS mapout cuii?

5.2 YUro omnpenensieT 3¢ exT aeiicTBUS mapsl cuit?

5.3 Mmeer v napa CUJl paBHOJIEUCTBYIOILYIO?

5.4 Kak MOXHO ONpeIeTuTh MOMEHT Mapbl CUI?

5.5 Kak onpenensieTcsi MOMEHT CHJIbl OTHOCUTEIBHO TOUKH?
5.6. Kak onpenensercs mjiedo CUibl?

5.7. Korjia MOMEHT CUJIbI OTHOCUTENILHO TOYKH PABEH HYJIIO?
5.8. Kakoe npaBuiio 3Haka MOMEHTA CUJIbI OTHOCUTEIBHO TOUKH?
5.9. Kakue paznuuaroT onopsl 0anok?

5.10. Kakne Harpy3ku MOryT ObITh IPHJIOKEHBI K Oanke?

6.JlomallHee 3aaHue

6.1 IIoAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

6.2 OpopMHTH OTUET;
6.3 3yuuTh peKOMEHIYEMYIO JTUTEPATYPY.

7. CIUCOK uTepaTypbl

7.1. Apkyma A.N. ,®ponoB M.U. Texundeckass Mexanuka — M. -,1983
7.2 2.Cadonona I'.I',, AptroxoBckas T.10., Epmakos JI.A. Texauueckas
MexaHuka: YueOnuk. — M.:MH®PA — M, 2015.

[IpakTrueckoe 3anarue Ne 3




Tema: PacTsbkenue u ckatue: pacueTsl Opyca Ha MPOYHOCTH U )KECTKOCTh

Lenb: O6ecnieunTh 3aKperieHne MOTYYCHHBIX TEOPETUIECKIX 3HAHUHN U
NPUBUTHE YMEHHUI B TOCTPOCHUE AIIOP MPOJIOJIBHBIX CHII, HOPMATbHBIX
HaNpsHDKEHUH U epeMeleHnii CBOOOJHOTO KOHIa Opyca

[TpoaomKUTENbHOCTD — 2 Yaca
1.MatepuanbHO€ ¥ TOKyMEHTaJIbHOE O0ECIICUeHNE:

1.1 UnpuBuayansHOE 3a1aHNUE;

1.2 Metoauueckue peKoOMeHJallUuK K MPaKTUYECKOMY 3aHSTHUIO;

1.3 MUKpOKanbKyISTOPHI;

1.4TOCT 6636 - 69 «OcHOBHBIE HOPMBI B3aMO3amMeHsieMocTh. HopmanbHbie
JIMHEWHBIE Pa3MEPbD)

1.5 JIuctel ctannaptHoro popmara A4 (297*210) njist TEKCTOBOTO JOKYMEHTA
no 'OCT 2.105 - 95

2 Jluteparypa

[1],c.219...245

3. O0mue 1 TeOpEeTUIECKUE MOTOKEHUS 10 TEME MPAKTUYECKOTO 3aHATHUS

[Ipu pabGote Opyca Ha pacTsHKEHHE W CXKATHE B €ro IMOMEPEUHbIX CEUCHUSX
BO3HHUKAET npoAaoJibHas cuina N. [IpogonbHas cuia B IpOU3BOJIBHOM MONEPEYHOM
CEYeHHH Opyca YMCIICHHO paBHA alre0panyuecKkoil CymMMe MPOEKIMA Ha ero
MPOJIOJBLHYIO OCh BCEX BHEITHUX CHUJI, ICUCTBYIOIIUX HA OTCEUCHHYIO YacCTh.

Jlyist pacdeTa Ha MPOYHOCTH M ONPENICTICHUS TIepeMeIIeHn He0OX0IMMO 3HATh
3aKOH U3MEHEHUSI MPOJIOJIBLHBIX CUJI TIO €r0 JIJTUHE.

Hpaeuﬂo 3HAaKoe: TIPpU pACTAXKCHUU IPOAOJIbHAaA CUJia IMOJIOXUTCIIbHA, ITPpH
CXKAaTUHU — OTpHULATCIIbHA.

YcnoBue IMPOYHOCTHU IIPH PACTAKCHHUHN U C)KATHU UMCCT BU

c=L < [o],11a
A

rae 6, N — COOTBETCTBEHHO HOPMAaJIbHOE HANpsDKEHHE W MPOJOJIbHASA CUjia B
OIIACHOM CEYEHHH (T.€. B CEUCHHH, TJI€ BOSHUKAIOT HAMOOJIbIIIEE HATIPSIKEHUE);

A — TUIOIIa b IOTIEPEYHOTO CEUCHUS;

[6] — momyckaemoe HampsiKEHUE.

Wcxons u3 yclioBus MPOYHOCTH, MOYKHO pelaTh TPY BUJA 33714,



1) npoBepka NpoOYHOCTH;
2) monoop ceuenust A >N/ [o];

3)o

npejaeneHue aomyckaeMoin Harpy3ku [N] < [6]*A.

Ilocneoosamenvrocmov pewienus 3a0auu Ne 1 :

1.

Pa30uts Opyc Ha y4acTKU, HAUMHAs OT CBOOOJHOTO KOHIIA.

['paHnIIaMK y4acTKOB SIBJISIIOTCS CEYEHUS, B KOTOPBIX MPHIIOKEHBI BHEII-
HUE CWJIbl, a I HalpsOKEHUM TaKKe M MeCTa H3MEHEHHUs pa3MepoB
HOTIEPEYHOTO CEUEHHS.

Omnpenenute o Meroay ceuenuilt (PO3Y) npoaonapHyto cuily aiis KaKaoro
ydacTka (OpAMHATHI 3MIOPsl N) U MOCTPOUTH SIIOPY NPOJOJBHBIX CUI N.
[IpoBenst mapamienbHO ocu Opyca 0a3oByI0 (HYJIEBYIO) JHHHIO SITIOPHI,
OTJIOXKHUTh MEPIEHIUKYJIIPHO €l B MPOU3BOJILHOM MaclTade MmojgydyaeMble
3HaYeHUs! opAnHaAT. Yepe3 KOHIBI OpAMHAT MPOBECTH JMHHUM, IPOCTABUTH
3HAKHU U 3aLITPUXOBATh MIOPY JUHUSAMHU, TAPAILJIEIbHBIMA OPJIMHATAM.

. I[JIH IIOCTPOCHUA  SIIOPbI  HOPMAJIbHBIX HaHpH}KCHI/Iﬁ OIIpCAaACIsICM

HaIpsDKEHUS! B MOIMEPEYHBIX CEUCHMSIX KaXKJ0ro M3 y4acTKoB. B mpenenax
Ka)KJJOT0 YYaCTKa HaIIPSKEHUS ITOCTOSIHHBL, T. €. II0pa Ha JaHHOM Y4YacTKe
n300pakaeTcs MpsMOii, mapaieaTsHOM ocu Opyca
[lepememienue cBOOOJHOTO KOHIA Opyca ompeaenseM Kak CyMMY
yJIMHEHUN (YKOpOYeHMI) y4acTKOB Opyca, BBIYHMCIECHHBIX MO (opmyiie
I'yka

AL=(06*0)/E,m

rae E — Mmonyins ynpyrocru, [1a

[Tpumep
Jlst manHOTO CcTyrnenyaToro opyca (puc. 1, a) mOCTpOUTH MIOPY MPOAOIBHBIX CHUJI,

AIOPY
KOHIIA,

HOPMAJIbHBIX HANpPSKEHUW M ONpEAeNUTh IepeMelieHue CBOOOIHOTO
eciu

E=2-10> MIla =2-1011 IIa;
F1=30 kH=30x103 H; F,=38 kH =38-103 H;  F3=42 kH=42-10° H;

A1= 1,

I.

9 cm? = 1,9-10% M?, Ax=3,1 cm? = 3,1x104 M2,

Pemenumue:
Pa3buBaem Opyc Ha y4acTKH, KaK IMOKa3aHo Ha puc. 1, a.;

2. OmpenensieM opAUMHATHI AIIOPHI N Ha yyacTKax Opyca:

N;=0;
N11:F

1= 30 xH;

N”] = F1: 30 KH,



N[V:Fl-FZZ-SKH;
NV:Fl-Fz-ng-SOKH.

CtpouM smtopy mpoaoiabHbIX cuil (puc. 1,0).
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3. BpruucnseM opauHATHI S0Pl HOPMAJIBHBIX HAIIPSKEHUMN

N 30 - 103
A, 19-10*

oy = =158 -106a = 158 MIla;

Ny _ 30-10° =96.8-106la = 96.8 MIla;
A, 31-10~*

O =

o = N; 8-103 =—-258-106la = —25.8 MIla;
14 A, 3.1-10~%

o, = Nv_ 50 10> =—163-106[la = —163 MIla;
Vooa,  31-10%
CTpouM 31r0py HOpMAITbHBIX HaNpspKeHu# (puc. 1, B).
4. OmnpenensieM nepeMenieHue CBOOOTHOTO KOHIa Opyca (HauMHATH HY>KHO C
MECTa 3aJIeJIKH €T0):

A= All + Al”] + Al” + AllV + Alv;

Al ="FL = Opum AL = (6 *0) /E=0 M

E-A;



Ny-§ _ 30-103-5-10-1

= = = . —4 — .
Aly = 5 = grqgmo o = 3947 107 M = 0,394 g
alyy = Nl S0 10°-01 0.484-10-* M = 0,0484
m="g. 4, 2-1011-3.1-10* M B ERos M

Ny ly 8103410~ 4

Aly = — E- A, T 2.1011-31-10-% —0.516-10-*m = —0.0516 mm;
Ny - b 50-103 - 0.2

Al = — L = = —161-10-*M = —0.161 MM;

E-A,  2-101-3.1-10*
[TonHoE nepemenienne cBOOOIHOTO KOHIAa Opyca COCTaBUIIO:

A =0.394 + 0.0484 — 0.0516 — 0.161 = 0.23 MM;
Otser: bpyc ynnunsercs Ha 0,23 M.
3ananue Nel

JIByXcTymneH4aTslii CTAIbHOU OPYC, NITUHBI CTYNIEHEH KOTOPOTO YKa3aHbl HA
puc.(cxemsl 1- 10),Harpyxen cunamu Fi, Fa, Fs.

[TocTpouTs 3MI0pPBI NPOIOIBHBIX CUJI 1 HOPMAJIBHBIX HAIIPSKEHUM T10 TJIMHE
opyca. Onpenenuts nepemenienue Al cBo60IHOTO KOHIA Opyca, TPUHSB

E =2*10°MIIa. Yucnossie 3aauenus Fi, F2, F3., a Taxke miomaay nonepeyHbIx
CeYeHMI cTyneHer A1 u Az JUIsl CBOETO BapHaHTa B34Th U3 Ta0. 1.

Taomuma Ne 1

Ne cxembl Ne Fi, Fo, Fs, Aj, Az,
BapUaHTa kH xkH xkH cm? cm?

1 30 10 5 1,8 2,6

1 2 16 15 10 1,1 1,8
3 17 13 8 1,0 2,1

4 14 16 11 0,9 1,8

1 20 8 14 1,2 1,8

2 2 15 5 13 1,0 1,2
3 18 10 15 1,2 1,8

4 11 6 12 0,8 1,2

1 16 25 18 1,2 1,8

3 2 8 13 15 0,6 1,2
3 15 24 29 1,3 2.9

4 9 14 16 0,8 1,4




1 26 9 10 1,9 1,6
4 2 16 6 2 1,0 0,7
3 24 10 8 2,0 1,7
4 16 7 6 1,1 0,9
1 14 16 10 2,1 1,9
5 2 17 19 13 2.4 2,1
3 20 18 12 2,5 2,2
4 13 17 9 2,0 1,7
1 28 22 12 2,8 2,6
6 2 19 14 4 2.4 2,1
3 26 20 10 2,6 2,2
4 20 15 6 1,9 1,7
1 17 13 6 1,1 1,5
7 2 20 17 10 1,3 1,9
3 14 10 6 1,1 1,3
4 19 15 7 1,0 1,6
1 10 12 13 0,9 0,7
8 2 17 19 20 1,6 1,4
3 9 11 12 1,0 0,8
4 20 22 24 2,1 1,9
1 40 55 24 2,8 3,4
9 2 31 46 20 1,9 2,5
3 25 41 18 1,6 2,1
4 28 53 22 2,6 3,2
1 29 2 54 1,9 1,4
10 2 19 2 34 1,3 0,9
3 30 4 56 2,0 1,5
4 18 3 37 L,5 1,3
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3aganue Ne 2
PaccmatpuBas cTep:kHEBbIE CUCTEMBI, pa0OTAIOIINE Ha PACTSXKEHHUE U CIKATHE,
4acTO BO3HUKAET HEOOXOAUMOCTh BBITIOJIHUThH MTPOCKTHBIN PacyeT, a TaKKe
OIICHUTD MPOYHOCTH BEIOPAHHOTO CTAHJAPTHOTO ceueHUst cTepkHs. CTepKHU
UMEIOT OJIMHAKOBBIC MTOTIEPEYHBIC CCUCHMS.

Ilocneoosamenvrocmov pewienus 3a0auu Ne 2:

1. Onpenenuts peakuuy CTEP>KHEH, MCIOJIb3Ys YPABHEHUS PABHOBECHUS IS
IJIOCKOM CUCTEMBI CXOASIIMXCS CWI M IPOBEPUTH IPABWIBHOCTH

HaWJEeHHBIX peakuuil.(cM. npakTuueckoe 3aHsaTue Ne 1, npumep 1);
2. Jlna HauOoJsiee Harpy’>KEHHOT'O CTEPKHS, UCIOJb3Ysl YCIOBUE MPOYHOCTH

[Al =L,
[o]

OTIpeNIeIUTh TUIONIA/Ab MOMEPEYHOr0 CEeUeHHsl CTepXKHS, [Moao0parh IO
copramenty ('OCT 8509—93) noaxoasiuuii HoMep Hpoduiss U HaWTH

CTaHIAaPTHOC 3HAYCHHUC TUIOIIAAN ITOIICPCUHOTO CCUCHUA CTCPIKHA,

3. Onpenenuth OPOLIEHT NEpe- WIM HEAOTPY3KHM HaumOoJiee HarpyEHHOIO

CTEPIKHS, UCIIOJIb3Ys YCIOBUE MPOYHOCTH
c <|[o],

IIPY IPUHATHIX CTAHJIAPTHBIX pasMepax IJION[AaU ITOIEPEYHOr0 CEYEHHS.

[Tpumep 2
JJ1st TaHHOM CUCTEMBI JIBYX CTEpKHEH OJIMHAKOBOTO MOMEPEYHOTO CEUCHUS,
HarpykeHHbIx cunamu F; =70 kH u F» = 100 kH (puc. 11, a),

omnpeaeNuTh: 1) TpedyeMyro IJI0Ia b MOTIEPEUYHBIX CEUSHUI CTEPIKHEH, COCTOS-

IIMX U3 ABYX PaBHOOOKHX YToJKoB, 1 noao0pats o 'OCTy (cM. mpuiioxxenue )

COOTBETCTBYIOIIMIA NMPOPUIb YrOJIKa;

2) onpenenuTh NPOLEHT Nepe- Ui HEAOTPY3KU HanboJiee HarpyKEHHOTO CTePIKHS

IIpU IPUHATHIX CTAaHAAPTHBIX pa3Mepax ceueHus, npunss o = 140 MlIa.

8]

Pucynok 3

Peakmuu ctepkHelt y:xe ObUTH OoTpeieieHbl Ha TpaKkTudeckoM 3anstun Ne 1. Mx

BesmurHbI coctaBuin: Ri= 122 kH; Ry = 66,6 kH (110 mojyto).



Penrenue
1) OnpenensieM TpeOyeMyo IIONIAAL MOMEPEUHOT0 CEUCHHS 11 Haubosee
Harpy>K€HHOT'O CTEPKHSI:

3
1 1

max o) 140

—
—_

ITnomans paBHOOOKOrO yroka moaoupaeM 1o 3Hadenuro A= 8,72 /2 = 4,36 cm>.

Hcnonb3ys npunoxxenue, HazHayaeM npodpuiab Ne6,3 (63x63x4), miomaasio
[A]=4,96cM?. Takum 06pa3oM, Tpebyemas IIOMab HOIEPEIHOIO CEUEHHS
crep:kHel OyneT pasHa: 2[A] =2%4,96 = 9,92 cm>.

PaGouee HampskeHHE B TIONIEPEUYHOM CEYCHUH HanOoJee Harpy>KeHHOTO CTEPIKHSL:

o= __122-10° =123 H/mm? = 123 mlla
2[A] 2-4.96-102

2) IIpoBepsiem MpoO4YHOCTH HAaUOOJIEE HATPYKEHHOT'O CTEPKHSI:

[c] — o 140 — 122

_ oY —m — 0f = 0
o] 100% 140 100% = 12,9 %

Henorpy3ka cocrasmusier 12.9 %.

3amaua Ne 2

[To ucxonubiM nanHbIM 3a7a4u Ne 3 (cM. pakTudeckoe 3aHstue Nel)

onpenenuTs: 1) TpedyemMyro miomaab NOoMepeyHbIX CEYEHUN CTepKHEH, COCTOS-
IIUX U3 IBYX PAaBHOOOKHX yTojkoB, U mogoopats mo 'OCTy (cMm. npuiioxeHue )
COOTBETCTBYIOIIUN MTPOQPHIIb YTOJIKA;

2) onpenenuTh IPOLCHT Nepe- WK HEAOTPY3KU HanboJiee HarpyKEHHOTO CTEPKHS
IIPU IPUHATBHIX CTAaHAAPTHBIX pa3Mepax ceueHus, npuHsaB o = 140 MlIIa.

4.1lops 10K BBINOJHEHUS pabOThI

4.1 O3HaKOMUTHCS C 3aIaHUSIMU;

4.2 VI3yunTh OOIIHE U TEOPETUUECKHE MOJI0KEHUS 10 TEME MPAKTUIECKOTO
3aHSTHS;

4.3 PemmTsh 3a/1a4v CBOETO BapUaHTa;

4.4 TlokazaTh pe3yJbTaThl PACYETOB MPENOAABATEIIO



5. Bompocs! st caMONpoOBEPKH
5.1. Kakoii BuJ Harpy’eHusi Opyca Ha3bIBaeTCs PacTsKEHUEM U KaKOU —
cxaTueM?

5.2 Yro Takoe 3Mmophl NPOJOJIBHBIX CHJI U HOPMAJIbHBIX HanpsokeHui? 1 e
OHU CTPOSITCSA?

5.3 Kak 3anuceiBaercs u kKak popmynupyercs 3akoH ['yka mpu pacTsbKeHHH
(cxxarun)?

5.4 Kako#i BuJ ©UMEET Iuarpamma pacTsiKeHUs: o0pasiia MaJoyTIepOIUCTOM
cTanu?

5.5 B uyeMm pasHHIla MEXAY YCIOBHOM W HWCTUHHOW JHAarpaMMamu
pacTskeHuss martepuana’?

5.6. Uem oTii4aeTcst AMarpaMma pacTsKEHHUs INIACTUYHOW CTalld OT

IarpamMMBbl pacTsLKEHUS XPYIIKON CTanu?

5.7. Uto Ha3bIBaeTCs JOMYyCKaeMbIM HarpshkeHueM matepuaia? KakoBo ero
3Ha4YeHHe JUIsl mpouHocTu Matepuana? Kak oHo BeiOupaercs st
IJIACTUYHBIX U XPYIKHX MaTepUaioB?

5.8. ITouemy nomyckaemoe HanpsiKeHUE JOJKHO OBbITh HUKE Mpeesa
MPONOPIIMOHAILHOCTH JAHHOT'O MaTepuania?

5.9 Uto HazbiBaeTcs K03 PUIIMEHTOM 3anaca IpoOYHOCTH?

6. JlomamHee 3agaHue

6.1 IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI

6.2 OpopMUTH OTUET;
6.3 3yuuTh peKOMEHIYEMYIO JTUTEPATYPY.

7. CMCOK JIuTepaTyphl
7.1. Apkyma A.A. ,®ponoB M.U. Texunueckas mexanuka — M. -,1983

7.2 2.Cadonona I'.I',, Aptroxosckas T.1O., EpmakoB J[.A. Texauueckas
MexaHuka: YueOHuk. — M.:MH®PA — M, 2015.



[TpakTuueckoe 3ansatue Ne 4

Tema: Kpyuenue: pacu€rsl Ha POYHOCTH U )KECTKOCTh

[enb: OGecneunTh 3aKpeIIeHUE MOJIyYeHHBIX TEOPETUUECKUX 3HAHUH U
IPUBUTUE YMEHHUM B IOCTPOCHUHU 3ITIOP KPYTALIMX MOMEHTOB 110 JIJIMHE BaJja,
ONpEJEICHUH THaMETPa Bajla KPYTrioro 1 KOJIbLEBOTO CEUYEHUS U3 YCIOBUS
IPOYHOCTH U KECTKOCTH U 3(PPEKTUBHOCTH BEIOPAHHOI'O CEYEHUS IPU MTPOUUX
PaBHBIX YCJIOBHSIX.

[IpopomxuTenbHOCTD — 2 Haca
1.MarepuanbHO€ U JOKYMEHTaJIbHOE 00ecIieyeHue:

1.1 UnauBuayansHOE 3a1aHNUE;

1.2 Metoanueckue peKOMEH AU K MPAKTUYECKOMY 3aHSTHIO;

1.3 MUKpOKanbKyISITOPHI;

1.4TOCT 6636 -69 «OcHOBHBIE HOPMBI B3anMoO3aMeHsieMocT. HopmanbHbie
JIMHEMHBIE pa3MephI»;

1.5 JTuctel ctangapTHOTO hopmata A4 (297*210) 1y1st TEKCTOBOTO
nokymenta o 'OCT 2.105 - 95

2 Jluteparypa

[1],¢.250...262

3. O0mre 1 TEOPETHYECKHUE MOJ0KEHHSI 0 TEME MPAKTUYECKOTO 3aHATHS

Kpydenunem Ha3bIBalOT TakoW BHUJ HarpykKeHus Opyca, Mpu KOTOPOM B €ro
MOTIEPEYHBIX CEYCHHSIX BO3HHKAET TOJHKO OJIMH BHYTPEHHHU CHUIIOBOM (pakTop —
KpyTSAILIUNA MOMEHT.

KpyTsimuii MOMEHT B NIPOM3BOJILHOM IONEPEYHOM CEYeHHH Opyca paBeH
aNreOpandeckol CyMME BHEITHHX MOMEHTOB, JCHCTBYIONIMX HA OTCCYCHHYIO
4acTh: (MMEETCS B BHJY, YTO TUIOCKOCTH JICHCTBHSI BCEX BHEIIHMX CKPYYHBAFOIIMX
MOMEHTOB, MEPIEeHIUKYJISIPHBI POJ0JIBHON ocu Opyca).

bynem cuutath KpyTSIUA MOMEHT TIOJIOKHUTEIIBHBIM, €CITH JIJIsT HAOIF0AaTels,
CMOTPSIIETO Ha MPOBEJACHHOE CEYCHHUE, OH MPEJICTABIACTCS HAMPABICHHBIM TIO
gacoBoii ctpesnke. COOTBETCTBYIONMIMK BHEIIHUIM MOMEHT HAIpaBJieH MPOTHUB

yacoBoi cTpeinku (puc. 1).

M " B nannoii pabote He0OX0IUMO BBITIOTHUTH

QY O
S

z z



IIPOEKTHBIN pacyeT BaJIa KPYTJIOr0 WIIM KOJIBLEBOTO IONEPEYHOTO CEUCHUS U3
YCIJIOBUU IPOYHOCTH U U3 YCIIOBUU JKECTKOCTU. M3 IBYX MONTYyUYEHHBIX
3HAUYCHUN TUAMETPOB CIIEYeT BhIOpaTh HauOOJIbIlIee 3HAUCHHUE.

Ilocneoosamenvrocmo peuernus 3a0a4u:

1. OnpenenuTh BHENTHNE CKPYYHUBAIOIITIE MOMEHTHI IO (hopmyiie
M = P/w, Hm
rae P — momHocTs,
® — YTJIOBAsi CKOPOCTb;

2. OnpenenuTh ypaBHOBEIIMBAIONIMHA  MOMEHT, HCIOJb3ys  yPaBHEHHE
PaBHOBECHS
>XM; =0,
TaK KaKk TNPM PABHOMEPHOM BpALGHMH Baja anrebpamueckas CyMMa
NPUJIOKEHHBIX K HEMY BHEIIHMX CKPYYHMBAIOLIMX (BPAIIAOIIMX) MOMEHTOB
PaBHA HYJIIO;

3. Tlonb3ysice metomoM ceueHnuit (metonom PO3Y), mnocrpouts smropy
KPYTAILIMX MOMEHTOB M0 JUIMHE Baja;

4. Jlns yyacTka Bajia, B KOTOPOM BO3HUKAEeT HaUOOJBIIUNA KPYTSAIIUI MOMEHT,
ONPEEIUTh AUAMETP Bajla KPYIJIOTO WM KOJIBLIEBOTO CEUYEHMS U3 YCIOBHUS
NPOYHOCTH M KECTKOCTU. J[7s1 KOJBIIEBOTO CEYeHHsI Bajla TMPHUHATH
COOTHOIIIEHHE TuaMeTpoB ¢ = do/d, do — BHyTpeHHUN AuamMeTp Koibua; d
— HaApy>XHbIU JUaMeTpP KOJblia.

H3 ycaosun npowHocru: H3 ycaosua mecrkocTu:
M ;max M max
W o e 4 Rk Lol
P = [Tn] P = qu}()]
roie M;max — HaAaHGOJMBUWHN KpPYTH- raoe [, — nNoasipHblii MOMeHT HHep-
wWiHHi MOMEHT; UHH Ce4yeHHSA;
W, — nossipHbBlii MOMEHT COMNpO- G — MOAYyAb YAPYFOCTH NpPH CABHrE;
THBJEHHA KPYUYEHHIO; o] — nonyckaembli yros 3akKpy4dH-
[t«] — monyckaemoe kKacaTtenbHoe BaHHA CeyeHHH
Hanps»KeHHe
Ceuernue s8aaa — Kpye
W nd? P nd*
A # B2
HeoG6xoaumbiii 1o Npo4yHOCTH Heo6xo0aHMbII MO XKECTKOCTH AdHa-
AHaMeTp BaJna MeTp Bafa:
d :-i 16MZ max d 4 32M2 max
B A nGlgo)
Ceuernue saaa — KOALYO
3 4
nud nd
W, = —/— (1 —c%). Jp = —— (1 —c*).
i T ) P 35 ( )
Heo6xoaxHMbBIA N0 NPOYHOCTH HAa- Heob6xoanMBIH No KeCTKOCTH Ha-
PY’KHBLIH ONHAMeETP KOAbuUa PYKHBLIH aHaAMeETp KoJlbila
d 16Ml max d e 4 32MZ max
Y afrdil —¢Y) nGleo)(1 — )




[Tpumep Ne 1
JI71st cTanbHOTO Bajia MOCTOSIHHOTO MO JAJIMHE CeYeHUs TpeOyeTcs:
1) onpenenuth 3HaueHUsI MOMEHTOB M2 U M3, COOTBETCTBYIOLIUE MEPEIABAEMbIM
MOIIHOCTSM P, 1 P3 , a Takke ypaBHOBEIINBAIOIIUN

MOMEHT M;

a w L ‘%3 2) MOCTPOUTH AIIOPY prmmflx MOMEHTOB;
vz = 2 3) omnpenenuTh TpeOyeMmblil guaMeTp Bajda U3
L N K - 777 pacueTOB Ha MPOYHOCTh M KECTKOCTH, IoJiaras Io
. . BapuaHTy (a) MOMEepeyHOe CeYeHue Baja — KPYT;
5 o - no BapuaHTy (0) — momepeyHoe CEUYCHHE Bajga —

l w4 KOJIbLIO, UMEIOIIIEE COOTHOLIEHUE TUaMETPOB
U #20 #m ¢ = do/d = 0,8.

[Tpunsrte; [t,] = 30 MIla; [@o] == 0,02 pan/m =
0,02-1073 pag/mm; P,== 52 kBt; P3= 50 kBr;
o =20 pan/c;'
OkonuaTtenbHOE 3HaueHue quamerpa npuHsTh 1o 'OCT 6636 -69.

Penrenue

1. OnpenensieM BHEIIHKWE CKPYYHUBAIOIINE MOMEHTHI:

P, 52-103
My=_—— = .
2 5 20 2600 H - m;

P; 50-10°
M3= = — = *M:
37— 20 2500 H - m;

2. OnpenensieM ypaBHOBEIIUBAIOIINI MOMEHT M 1:
YMi=0M;{ —M, — M3=0; M{ =M, + M3 =5100H - m.
3. OnpenensieM KpyTAILIAA MOMEHT 110 y4acTKaM Baja:
M,y =M1 =5100H"-™m;
M,11 =My — M, =5100— 2600 = 2500 H - m.

Crpoum 3mopy KpyTsiux MmomeHToB M, (puc. 2, 0).
4. OnpenensieM quaMeTp Bajla U3 YCIOBUM MPOYHOCTH U KECTKOCTH:

M, ax = 5100 H - M. (puc. 2, 6)

a) Cewenue sasa — kpye

H3 ycaosua npounoctu: H3 ycaosun xmecrkocru:
. 3 [ 16M zian _ 4 B2M ., ivax .
T nGlh]
__\/165100 10° _ oo _‘\/ 32-5100-10°
3,14-30 ’ 3,14.8.10*.0,02.1073
= 75,5 MM.
[Tpunumaem d = 95 mM. [Mpunumaem d = 76 MM,




TpeOyemblil quameTp mosyduics: 0oJible U3 pacyeTa Ha MPOYHOCTh, IOATOMY
€ro NpUHUMAEM KaK OKOHYATENbHBIA d = 95 MM.

6) Ceuecnue sara — KoAbYO

H3 ycaosua npouxocTu: H3 ycaosun sxecrkocru:
3 16M ; max s [ 32M;max

| tj{l —c’) nGItPo](l — c')
3 16-5 100- 10° 5 100-10°

= - = 113 mm. = =
3,14-30(1 —0,8%) 3,14-8-10*.0,02-1073(1—0,8")

= 86,5 mMm.

" lpunumaem d = 114 mm [Tpunumaem d = 86 mm.

Tpebyemble TuaMeTpbl OKOHYATEIHLHO MPUHUMAEM U3 PACUCTOB HAa IPOYHOCTE: d =
114 mm; do= 0,8d = 0,8 - 114 =91,2 mm. [Ipunumaem do = 92 mm.

3amanune Ne 1

JI71s1 cTanbHOTO TOCTOSIHHOTO TTonepeyHoro cedeHus (puc. 3, cxemsr 1 -10):
1) onpenenuth 3HaYeHUs MOMEHTOB M1, M2, M3, My:;
2) TOCTPOUTH AIIOPY KPYTAIIUX MOMEHTOB;
3) ompenenuTh JUaMETp Bajia U3 pacdeTa Ha MPOUYHOCTh U KECTKOCTh, IoJiarast
10 BapUaHTY (@) MonepevyHoe CeYeHe Baia — Kpyr;
no BapuaHrty (0) — momnepevyHoe CeYeHHe Bajla — KOJIbLIO, UMEIOIIEee
COOTHOIIIEHHE TUuaMeTpoB ¢ = do/d = 0,7.
[Mpunsats [T,] = 30 MIIa; [@o] = = 0,02 pan/m = 0,02-103 pag/mm;
G = 8*10* MIla.
Jlannbie cBoero BapuaHTa B3sATh U3 Tabd. 1. OKOHYATENbHO 3HAYEHHE JUaMeTpa
npuHATh o 'OCT 6636 -69.

Taomumma Ne 1

Ne cxembl Ne BapuanTa Py, Ps, Pa, o,
kBT kBT c!

1 35 20 15 20

1 2 150 100 50 45
3 40 25 20 25

4 110 60 30 35

1 130 90 40 45

2 2 100 65 25 35
3 90 45 20 20

4 120 30 30 20

1 15 10 35 16

3 2 75 80 25 40




3 55 65 25 20
4 45 50 35 23
1 60 40 20 20
4 2 150 100 75 55
3 95 70 45 35
4 110 85 50 30
1 100 18 50 20
5 2 50 15 25 18
3 40 120 20 20
4 100 80 65 25
1 60 150 80 55
6 2 45 100 60 30
3 50 110 75 30
4 20 85 35 20
1 18 35 40 10
7 2 16 30 45 12
3 20 35 100 25
4 60 90 120 45
1 20 50 30 10
8 2 40 115 55 16
3 65 140 80 35
4 18 40 25 8
1 52 100 60 32
9 2 30 80 45 15
3 35 95 50 18
4 50 120 65 20
1 80 95 75 25
10 2 75 120 90 30
3 42 60 55 18
4 35 75 40 20

CxeMbl Kk 3a7a4ue: (puc.3, cM. HUXKE)

4. TlopsiIOK BBIMIOJTHEHUS paOOThI

4.1 O3HaKOMUTHCS € 33JaHUEM;

4.2 VI3yunTh OOIIHE U TEOPETUUECKHE MOJIOKEHUS 10 TEME MTPAKTHIECKOTO
3aHATUSA,

4.3 Pemntsb 3a/1a4y CBOETO BapUAHTA;

4.4 11oka3ath pe3yabTaThl PACUETOB MPEIOIABATEIIO
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Pucynok 3



5. Bompocs! 11t caMOIIPOBEPKHU

5.1. Kakoit cirydaii Harpy»xeHust Opyca Kpyrjioro nonepeuHoro CeUeHusl
Ha3bIBa€TCA KpyuyeHHEM?

5.2 Kakue OCHOBHbIE JONYWIICHUS MNPUHATHI MPU H3YYEHUH TEOPHUU
KpYY€HHMsI KPYTJIOro MONEPEYHOI0 CeUeHUs?

5.3 Yro Takoe KpyTAIINA MOMEHT U YEMY OH PaBE€H B MPOU3BOJIHLHOM
CEYEeHHH BKpy4dnBaemoro Opyca?

5.4 Kak cTpouTcs 3miopa KpyTAIIUX MOMEHTOB?

5.5 17151 4ero CTpOUTCS 3M0pa KPyTAUUX MOMEHTOB?

6. JlomamniHee 3aganue

6.1 IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI

6.2 OpopMUTH OTUET;
6.2 I3yunTh pEKOMEHAYEMYIO JINTEPATYPY.

7. CIUCOK JIUTEpaTypbl
7.1. Apkyma A.M. ,®ponoB M.M. Texunueckass mexanuka — M. -,1983

7.2 2.Cadonona I'.I',, AptioxoBckas T.1O., EpmakoB J[.A. Texauueckas
Mexannka: YueOHuk. — M.:MH®PA — M, 2015.



IIpakTnueckoe 3anstue Ne 5

Tewma: U3ru6: pacu€Tsl Ha MPOYHOCTH. BHIOOp panrioHaIbHBIX CeYeHUN

[ens: ObecneunTh 3aKperieHue MOJTyYeHHBIX TEOPETUUECKUX 3HAHUHN U
MPUBUTUE YMEHHI B TOCTPOCHHUH SITIOP MOMEPEUHBIX CUIT U U3TUOAIOITIX
MOMEHTOB I10 XapaKTePHBIM TOYKAM , B BHIOOpE pallMOHATBHBIX CEUCHHM

[TponomkuTenbHOCTD — 4 Yaca
1.MarepuanbHO€E U JOKYMEHTAIIbHOE 00eCIIEUEHHE:!

1.1 UnnuBuayansHOE 3aaHUE;

1.2Mertoanuecknue peKOMEHIAINH K IPAKTUYECKOMY 3aHATHIO;

1.3 MUKpOKaNIbKYJISITOPHI;

1.4TOCT 6636 -69 «OcHOBHBIE HOPMBI B3anMoO3aMeHsieMocT. HopmanbHbIe
JIMHENHBIE pa3MephI»;

1.5TOCT 8239 — 89 «/IByTaBpsl cTanbHbIe ropsiuekaranbie. CopTraMeHT»

1.6T’OCT 8240 — 97 «I1IBesuiepsl cTalIbHBIE TOpsiueKaTanbie. COpTaMeHT»

1.7 JIuctel ctanmaptHOro Gopmata As (297*210) nist TEKCTOBOTO JJOKyMEHTa
no 'OCT 2.105 - 95

2 Jluteparypa

[1],c.278...303

3. O06mme 1 TeOPETUYECKHE MOJOKEHHUS TI0 TEME MPAKTUYECKOTO 3aHATHS

N3rub — 310 Takoi BUJ HarpyxeHus Opyca, pu KOTOPOM B €r0
MONEPEYHBIX CEUYEHUSIX BO3HUKAIOT U3rubdaroie MOMEHThI. B O0JbIIMHCTBE
CJIy4aeB OJIHOBPEMEHHO C U3rM0al0IMMU MOMEHTAMHU BO3ZHUKAIOT U MTONIEPEYHBIC
CHJIBI, TO TAKOM M3ru0 HA3BIBAIOT MONEPEYHBIM. ECiiu monepeyHbie CUiIbl He
BO3HUKAIOT, TO U3TU0 HA3bIBAIOT YUCTHIM.

e l3zrubaromuii MOMEHT M B TPOM3BOJIHLHOM MOTIEPEYHOM CEUCHUH
Opyca 4YuCIIeHHO paBeH areOpandecko CyMMeE MOMEHTOB BHEIITHUX
CHJI, ICUCTBYIONINX HA OTCEYCHHYIO YacTh, OTHOCUTEILHO IIEHTpa
TSDKECTH ceueHus: M, = Y M.



e [lonmepeuHas cuiia B MPOU3BOJILHOM IONIEPEYHOM CEYEHUU Opyca
YUCJICHHO paBHA ajareOpandyeckoil CyMMe BHEITHUX CHJI,
JEUCTBYIOIINX HAa OTCeUEHHYI0 YyacTh: Q =D F.

e [Ipuuem Bce BHELIHKE CUIIBI © MOMEHTHI AEHCTBYIOT B TVIABHOU
MPOJIOJIBHOM TIJIOCKOCTH Opyca U PacloioKeHbl EPICHANKYISPHO
MPOJIOJIBHON OcH Opyca.

» Ilpasuno 31axos 011 nonepeyHoll Cuivl: CAIIaM, TOBOPAYUBAIOIIUM
OTCEUYEHHYIO 4acTh OaJIKM OTHOCUTEJIBHO pacCCMaTPUBAEMOT0 CEUEHUS 110
XOJly YaCOBOM CTpEJIKH, IPUIHUCHIBAETCS 3HAK ILTIOC (puc. 1, a), a cunawm,
MIOBOPAYMBAIOIINUM OTCEYCHHYIO YaCTh OaJIKU OTHOCHUTEIHHO
paccMaTprUBaEMOTO CEYCHHsSI POTHUB X014 YaCOBOM CTPEIIKH,
MPUIKCHIBAEeTCS 3HaK MUHYC (puc. 1, 0).

» Ilpasuno 3naxo6 015 u3eubawWux MOMeHmos: BHSITHUM MOMEHTOM,
U3rH0AIOIIMM MBICJICHHO 3aKPEIJICHHYIO B paCCMaTpUBaEMOM CEYEHHUH
OTCEUYEHHYIO YacTh Opyca BBIMYKIOCTbIO BHU3, IPUIUCHIBAETCS 3HAK ILTIOC
(puc. 1, a), a MOMeHTaM, U3ruOAOIINM, OTCEUCHHYIO YacTh Opyca
BBINYKJIOCTBIO BBEPX, — 3HAK MUHYC (puc. 1,6).

Mesxty u3rudarommum MOMEHTOM M, TIONEPEYHOMN CUIIOH Q) 1

WHTEHCUBHOCTBIO pacIpeielIeHHON Harpy3KH ¢ CyIIeCTBYIOT nuddepeHIraIbHbIe
3aBUCUMOCTH:
dM, _ de _q
dz dz

Ha ocnoBe Meroga ceueHuid u JauddepeHIHaIbHBIX  3aBUCUMOCTEH
YCTaaBIMBAETCA B3aUMOCBA3b OMmIOp My (QyMexKIy COOOH M C BHEUIHEH
Harpy3Kou, MO3TOMY JOCTaTOYHO BBIYMCIUTH OPJMUHATHI SMIOP JI XAPAKTEPHBIX
CEUCHUH U COCIMHUTDH UX JINHUSMM.

XapakTepHbIMU SBJISIIOTCS CEUECHUs OalKH, I€ MPUIOKEHBI COCPEIOTOUYEHHBIE
CWJIBI M MOMEHTHl (BKJIOYas OIOPHBIE CEUYEHHUs), a TaKXKe CeueHus,
OTPAaHMYMBAIOIINE YYACTKU C PABHOMEPHO PACIPEAEIEHHON HAarpy3KOu.

a) o +

1

=2
Wz

-

S

%)




IIpusedem nekomopule npaguia nOCMpoeHUss SNIP.
»  J[nsa snopel nonepeynvix Cui.

1. Ha y4dacTke, Harpy>k€HHOM PaBHOMEPHO PaCHpPENCIICHHOW HAarpy3KOu, 3Mopa
u300paXkaercs NpsiMOi, HAKJIOHEHHOM K OCH OaJIKu.

2. Ha yuactke, CBOOOJNHOM OT pacHpeicieHHOM Harpy3ku, O3Iopa
n300paxaeTcs NPsSMOM, mapaaieabHON ocu OalKH.

3. B ceyenun Oayiku, e MPUIIOKEHA COCPEIOTOUEHHAs Mapa CUJl, onepeyHas
CUJIa HE U3MEHSET 3HAUCHUS.

4. B cedyeHuu, riue nmpuiokeHa COCPEeNOTOYCHHAs CUila, 3HAYEHUE IOIEPEYHON
CUJIBI MEHSIETCA CKauKOOOpa3HO HA 3HAYEHHE, PaBHOE MPUJIOKEHHON CHUJIE.

s. B KoOHIleBOM ce4yeHMM Oalku T[ONepedyHas Cuila YHCIEHHO paBHa
COCPEOTOYEHHON cuie (aKTUBHOW WJIM PEAKTUBHOM), NPWIOXKEHHOW B 3TOM
CEYECHUM.

6. EcTi B KOHIIEBOM cedyeHHMM OajKy HE MPUIOKEHA COCPEAOTOYEHHAs! CUila, TO
NonepeyHasi Cujia B 3TOM CEYEHNH PaBHA HYJIIO.

= J{na sniopsl uzeubarowux MOMeHmos:

1. Ha ydactke, Harpy>k€HHOM paBHOMEPHO PACHpPEACIICHHON HAarpy3Kou, 31opa
MOMEHTOB M300pakaeTcsi KBaJIpaTUYHOM TMapabosioi. BeIMykiIocTh mMapabosibl
HaIlpaBJICHA HABCTPEYY HArpy3Ke.

2.Ha yuactke, cBOOOJAHOM OT PaBHOMEPHO PACHpEEIeHHOW Harpy3Ku, 3Iopa
MOMEHTOB M300paxaeTcsi NpsIMOI TUHUEH.

3.B ceuenun 6anku, T1Ie NPUIIOKEHA COCPEIOTOUCHHAS MMapa CUJl, U3rudaroumi
MOMEHT MEHSETCSI CKauKOOOpa3HO Ha 3HAUY€HHE, pPABHOE MOMEHTY MPHUIOKEHHON
napkl.

4. 3rubaromuii MOMEHT B KOHIIEBOM CEUYEHHMH OaJIKu paBEH HYIIIO, €CIH B HEM
HE IIPUJIOKEHA COCPEIOTOUECHHAs ITapa CUJl.

5.Ecnu ke B KOHILIEBOM CEYECHHM IPUIIOKEHA aKTHUBHASI WM PEAaKTUBHAs Iapa
CHJI, TO U3THOAOIINI MOMEHT B CEYEHUH PABEH MOMEHTY MPUJIOKEHHOMN Hapbl
6. Ha yuacrtke, riae nomnepeyHasi cuiia paBHa HyJIt0, Oajika UCHBITHIBAET YUCTHIN
u3rud, W SIopa U3rudarolMX MOMEHTOB M300pakaeTcs MpsMOM, mapajuiebHON
ocH OanKu.

7.  W3rubaroniuii MOMEHT NMPUHUMAET SKCTPEMaIbHOE 3HAYCHHE B CEUCHUH, T]Ie
AIIOPA MOIMEPEYHBIX CHJI MPOXOINUT YEPE3 HYJIb, MEHSSA 3HAKH C « + ) Ha « - » WIH C
«-»Ha «ty.

B paccmarpuBaeMolii 3amade TpeOyeTcsi MOCTPOUTH SMIOPHI MOMEPEUHBIX CHII U
U3rM0aIoNMX MOMEHTOB, a TaKke M0J00paTh pa3Mepbl MONEPEYHOrO0 CEYCHUS
OaJIK¥, BHITTOJTHEHHON U3 MMPOKATHOTO MPO(HIIT — IBYyTaBpa.

VYcnoBue mpoyHOCTH ISl 0aJOK C CEUYCHUSIMU, CUMMETPUYHBIMU OTHOCHUTEIIHHO
HEUTPAIILHOM OCU, UMEET BUJ:



rae W, — oceBoil MOMEHT CONTPOTUBIICHUS CEUCHUS.
Jlnst mogOopa cedenust Oanku (TIPOEKTHOTO pacdera) W3 YCIOBUS MPOYHOCTH
ONPEAEIIAI0T HE0OOXOUMOE 3HAUEHHE OCEBOT0O MOMEHTA COITPOTUBIICHUSA:

W, =

Mx max

[o]
[To HaitmeHHOMY MOMEHTY comnpotuBiieHust W, mogouparT COOTBETCTBYIOIIEE
CEYEHHE 10 COPTAMEHTY (CM. IpuioxkeHue 1).

JIns 3aKpernyieHHON OJHUM KOHIIOM OaJIKM CTPOHTH SITIOPHI 1IEJIeCO00pa3HO CO
cBOOOHOTrO KOHIIA (UYTOOBI N30€KaTh ONPE/ICICHNS OMMOPHBIX PEAKIIMI B 3aJICIIKE).

v' TlocnenoBaTenbHOCTh PEIIECHHS 3a0a4H:

1.banky pa3nenuTh Ha y4aCTKHU MO XapaKTEPHBIM CEUEHUSIM.

2.0mnpenenuts BUJ OSOIOPbl MONEPEYHBIX CHJI HAa KaXJIOM YYacTKE B
3aBUCUMOCTH OT BHEUIHEW Harpy3kd, BBIYMCIUTH IMONEPEYHBbIE CUJIbI B
XapaKTEPHBIX CEYEHUSIX U TOCTPOUTH AIIOPY NOMEPEUHBIX CHUJL.

3.0npenenuth BUJI DMIOPHI U3TUOAIOIIMX MOMEHTOB Ha KaXXJOM Y4YacTKe B
3aBUCUMOCTH OT BHEIIHEH HArpy3Kd, BBIUYMCIWUTH U3TUOAIOIIME MOMEHTHI B
XapaKTEePHBIX CEUCHUSX U OCTPOUTD SIIOPY U3THOAIOITUX MOMEHTOB.

4.]JInsa naHHOW OanKu, MMEIOMIEH IO BCEH JJIMHE IOCTOSIHHOE ITONEePEeYHOe
CEUCHHE, BBIMOJIHUTH IPOEKTHBIM pacyer, T. €. omnpeAaeauts W, B omacHoM
CEUYCHUH, TJIe U3Tru0AIOINi MOMEHT HMEET HanOoIbIIIee MO0 MOTYJIIO 3HAYCHHE.

[Tpumep 1.
J111 3a1TaHHOM KOHCOJIbHOM Oanku (monepeyHoe ceueHne-aByTaBp, [o]= 160 MIla)
IOCTPOUTD SIIOPBI (), U M 1 0g00paTh CEYEHHE M0 COPTAMEHTY .

Pemenune
1. JenuMm Ganky Ha y4acTKH IO XapakTepHbIM ceueHusMm A, B, C (puc. 2, a).
2. OnpenenseM 3HaUYCHUS NONEPEYHON CUIIBI (J), B XapAKTEPHBIX CEYEHHUSX U

cTpouM amopy (puc. 2, 6):
Qs =—F = —1kH
ya 2
Qw = —F = —1kH

2
QneB=_F+FyB=—F ++ =-14+2=1kH
ya 1 2 1



fr=1kH

Yy
” :l ZM =?2ffh"MA L
g)f; i A I X

=
()
£
e
S
i o

Mx, kHM




3. OnpepensiemM 3Ha4eHUsI U3rMOAIONEro MOMEHTa Mx B XapaKTEpPHBIX
CEUYEHUSX U CTPOUM d1topy (puc. 3, a):

C

MA=0

Mip= Fy*AB =1 *3 =3 KH-M;

Mpes= F>* AB + M =1 *3 + 12 = 15 KH'M;
Mw=F, ¥ AC+M-F *BC=1%5+12-2%2=13 KHM;

1

4. .Ucxons u3 smropbl M, (puc. 3, B)

M max= 15 kH-Mm =15 * 10° H-mM;
My 15+ 10% B 3
W = = = 93700 Mmm3 = 93,7 cMm
x [o] 160
B cootBerctBun ¢ I'OCT 8239—89 BbiOupaem aBytaBp Ne 16 (cMm. mpu-
noxeHue 1).
[Tpumep 2.

Jns 3amaHHOM nBYX omopHOM Oanku (puc. 4, a) ompeneiuTh peakiuu OIop,
MOCTPOUTH AIIOPHI TOMEPEYHBIX CHUJI, M3THOAIONIMX MOMEHTOB M OIPEACNIUTh
pasmepsl nonepeunoro ceuenus (h, b, d.) B hopme mpsSMOYToJIbHUKA UK KpyTa,
NpUHAB [T ipsimoyroabHuKka h/b — 1,5. Cuutats [o]= 160 MlI]a.

[TocnenoBaTenbHOCTh pELICHUS 3a/ayd Ta K€, YTO M B IpeabLaylIen
3amaye. OTauymre Juilb B TOM, YTO JIaHHYIO 33J1ayy HaYMHAIOT PellaTh C
ONpe/AeNeHUs] peakuuid omop Oalku M MPOBEPKU MPABUIBHOCTH

ik peaKLuii.
y
a) F=18rH \ Rg=10kH F=30cH RG=ZZKH\ M=t Y,
“ . M,=10xH 11 - = )
.0 B C 0/ Eﬁ A~
_ 5mM - 7 ],4,., it 6m 7=z d) y -
7 | 1% S
o A 3 ~
Rp
e 2z
Y TS IHJHHI@IHHHH q,. kH
18 8
70
2) 1 L. —
g0 172
122

Pucynok 4



Pemenwune.

I. OHpe,Z[eHHeM OIIOPHBIC pCAKIINH U IIPOBCPACM UX HaﬁﬂeHHBIe 3HAYCHMU:
ZMDZO; ZMD =-M;+F,*CD+M,+Rg*BD-F{ *OD=0;

My—F,+CD—M, + F;+*0D 20—-30-6—10+18-15

RB= BD 10 :10KH;

ZMBZO; ZMB=—FlOB+M2—FZBC— RD—M1=O

~Fy-OB+M;—Fy.pcy _ —18-5+10—30-4—20

R = = —22kH
BD 10

Tak kak peakuus Rp oaydmsiach CO 3HaKOM MUHYC, TO U3MEHSIEM €€
IIEPBOHAYaJIbHOE HANPABJICHUE HAa IPOTUBOIIONOXKHOE. McTHHHOE HampasieHue
peakuuu Rp—sHU3 (puc. 4, 0).

Ilposepxa:

>Yg=—F+RgtF2—Rp=-18+10+30-22=0.

VYcnosue cratuku ).Y;= 0 BBINOJTHSAETCA, CIEIOBATEIbHO, PEAKIUU OTOP
OIIPENIEIICHBI, BEPHO.
IIpu mocTpoeHuH 3IIOP UCIIOJIb3YEM TOJBKO UCTUHHBIC HAIIPABICHUS PEaKLIUN

otIop.

2. Jlenum Oanky Ha y4acTKH 10 xapakTepHbiM ceuenusm O, B, C, D
(puc. 4, 6).

3. OmnpenensieM B XapaKTEPHBIX CCUCHUSAX 3HAUCHHS TIOTICPEUHON CHIIBI

Q. ¥ CTpOUM PIIOPY clieBa HanpaBo (puc. 4, 8):

e P PR B .
0 1

gféf: -F,=- 18 kH;

Quw=-F% Rg =- 18+10=- 8 xH;
0 1

Ques= - F1+ Rp = - 18+10= - 8 kH;
Qw=-F +Rg+F =-18+10+30=22xH;

C 1 2
QﬁeB: - F1+ R+ F2 =22 KH
4. Brraucisiem B xapakTEepHBIX CCUCHHSIX 3HAUCHUS M3THOAIOIIETO
MOMEHTA U CTPOUM JII0pY (puc. 4, 2):
Mo= 0;

Mp=-F;- AB=-18 - 5 =- 90xH m;

Mzes=- F; * OC+ R*BC =- 18 * 9 + 10 * 4= - 122 kH'm;
M =-F *OC+R -*BC+M =-18%* 9+10* 4+ 10=- 112 kH-m;
C 1 B 2

MJ]I)eB: —Fl'* OD + RB'* BD + M2+ Fz'* CD=-18*15+10* 10+ 10 + 30-6 =



20 kH-m.

5. Boruncisiem pa3Mepbl ceueHus JaHHOUM OalKu U3 yCIOBUM TPOYHOCTH
Ha U3rub 1Mo JByM BapHaHTaM: a) CEUEHUE — MPSAMOYTOJbHUK C 33JaHHBIM
COOTHOILIEHHEM CTOPOH (puc. 4, e);

6. 0) ceuenne — Kpyr (puc. 4, 0). Beruucnenue pazmepon
IPSIMOYTOJIRHOTO CCYSHHUT 6

W= —"%= = 0.762 - 106 mMm3

x [o] 160
2

Vcnons3ys dopmyiy W, = %I/I yuutsiBas, uto h = 1,56, Haxonum

_3/6W 360762105 o3 B
b=V = x/6—2_25 =102%¥2.06 = 127 MM

3
= nd
Vicnions3ys dopmyiy W, "32 , HAXOUM JUaMeTp KPYIIoro CEYeHUs

B 3.32W, 3\/32 -0.762 - 1090

d= - 314 = 196 MmM.

3aianue

[To MCXOAHBIM TAaHHBIM 33JIaHUHA MPAKTHIECKOTO 3aHATHS No 2:

a) IOCTPOUTB JIMIOPHI MOTICPEYHBIX CHJI, U3TUOAIOIINX MOMEHTOB;

06) ompenenuth pasMmepsl momepeunoro ceuenws (h, b, d) B dopme
MPSMOYTOJILHUKA WJIH KpyTa, IPUHSB JUIsl MPSAMOYyTOoIbHUKA /b — 1,5

B) oJ00paTh CEUEHHE MO COPTAMEHTY (JBa IIBEJJIEpa U ABYTaBP);

Cuwnrats [o]= 160 MIla;

I) W3 PACCUMTAHHBIX BapHAHTOB (QOpPM TOMEPEYHOTO CEUCHUS BBHIOPAThH
ONITUMAJIbHBIN BapuaHT ¥ 00OCHOBATH €TO0.

4. TTopsiaoK BBITOJIHEHUST paOOThI

4.1 O3HaKOMUTHCS C 3aIaHUSIMU;

4.2 V3yuuth o0OLIME U TEOPETUUECKUE TTOJIOKEHUS IO TEME MPAKTHUUECKOTO
3aHSTHS;

4.3. PemnTh 3aJ1a4u CBOEr0 BapUaHTa;

4.4. IToka3ath pe3yabTaTbl PACYETOB MPENOAABATEIIO

5. Bonpocs! 11 caMONpOBEPKHU

5.1. KakoBbl IpaBuiia 3HAKOB U3rMOAIOIIMX MOMEHTOB U ITONIEPEYHON CUITBI?



5.2. Jlns dero cTposITCS SMIOPHI M3TMOAIONMUX MOMEHTOB W TOMEPEYHBIX
cun?

5.3. Ilouemy MOXHO HE OMNpPEAENATh OMOPHBIE peakuuu g OaliKH,
3alleMJIEHHON TOJBKO OJHUM KOHIIOM, HPH MOCTPOCHUU SMIOP MOMEPEUHBIX
CUJI Y U3ru0aronX MOMEHTOB?

5.4. Kak HaliTH Ha 3MI0pE MONEPEYHBIX CUJI CEYEHUE, B KOTOPOM BEJIMYHMHA
U3rM0aIoIero MOMEHTa UMEET HauboJIbIIee 3HaYUeHUE?

5.5. 1o kako#t popMysie onpenenseTcss HopMaabHOE HANIPSKEHUE B CEUCHUU
IPU YUCTOM U3ruode?

5.7. Yto Takoe 0CeBOM MOMEHT COMPOTUBIIEHUS U KAKOBA €TI0 Pa3MEPHOCTh?

6. JlomaliHee 3ajaHue

6.1 HOI[I‘OTOBI/ITB OTBCTHI Ha KOHTPOJIBHBIC BOIIPOCHI

6.2 OdopMHTH OTYET;
6.3 N3yunuTh peKOMEHAYEMYIO JIUTEPATYPY.

7. CIUCOK JIUTEpaTypbl
7.1. Apxyma A.A. ,®ponoB M.U. Texunueckasa mexanuka — M. -,1983

7.2 2.Cadonona I'.I',, AptroxoBckas T.1O., Epmakos JI.A. Texuuueckas
MexaHnka: YueOonuk. — M..MH®PA — M, 2015.
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MuHuCTEpCTBO HAYKH U BBICIIETO 0Opa3zoBanus PO
®I'BOY BO «bpsHCKMi rocyAapCTBEHHBIN TeXHUUYECKUH yHUBEpcUTET (BI'TY)
[omurexunueckuit koyutemx (IIK BI'TY)

Kypnan

MPaKTUYECKUX U JIa0OPaTOPHBIX padOT
1o yuyeOHOH qucturuinae « TexHuueckas MeXaHUKay
CnennansHocTth 15.02.01 « MOHTaX ¥ TEXHUYECKAS IKCIUTyaTallust
IPOMBIIIIEHHOT'O 000pY10BaHus (ITO OTPACIIAM )»

I'pynna 21mmo - 18
Crynent (1.0.Damunus)
[Ipenonasareins (1.0.®amunus)
[ara Onenka

2018



[Tpunoxenue 12

I'OCT 6636 — 69 «OcHOBHBIE HOPMBI B3aUMO3aMeHAeMOCTH. HopMasnbHbIe IMHEHHBIE pa3MeEPb»
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Cnucok JIMTeparypsl
OCHOBHbIE HCTOYHUKHU:

1. Apkyma A.. ,®ponos M.U. Texunueckas mexanuka — M. -,1983
2.CadonoBa I'.I',, AptioxoBckas T.FO., EpmakoB JI.A. Texuuueckas
MexaHuka: Yueonuk. — M.:MH®PA — M, 2015.

I[OHOHHI/ITGHLHBIG HCTOYHUKU:

1.Bepeuna JI. 1., KpacuoB M.M. Texunueckas Mmexanuka: Cepusi: cpeaHee
npod. obpazoBanus.- M.: U3n. nenTp «Axkamemus», 2013, 288 c.
Mynstumenna u THTEpHET - pecypcesl:

- Onnaitn 6ubnroTteka [ DneKTpOHHBIN pecypc]| — Pexxum nocryma:
http://www.vbbooks.ru.

- KoMIIbOTEpHBIE 2IIEKTPOHHBIE KHUTHU [ DJIEKTPOHHBIN pecypc]| — Pexum
noctyna: http://www.compebook.ru.

Crircok nuTeparypsl
1. HopmaTuBHas nurepaTypa U MICTOYHUKH:

1.1 ®I'OC cpeanero mnpodeccuoHaTILHOTO 00pa30BaHMSA 110 CHEIUATLHOCTH
15.02.01 «MoHTa)Xx W  TEXHUYECKas  HJKCIUTyaTalldss  HPOMBILIJIEHHOIO
obopynoBanusi (o orpaciaMm)» (YTBepxkaéH mpukazoMm MuHHCTEpCTBA
obpazoBanusi u Hayku P® 18.04.2014 r. Ne 349 3apeructpupoBan B MuHiocte
Poccun 11.06.2014 r. Ne32681).

2. Pabouas nporpamma yueOHou nucuuminabl OI1.03 Texnuueckass MexaHuKa 1o
cetuansHoctTy  CIIO  15.02.01 «MoHTaXX © TEeXHHYECKas JKCIUTyaTalus
MPOMBIILJIEHHOTO 000py10BaHusl (110 OTpaciisim)» (0a30Bas MOATOTOBKA).

OcHoBHas JMTepaTypa:

1. Apkxyma A.A. ,®ponoB M.U. Texunueckas mexanuka — M. -,1983
2.CadonoBa I'.T',, Aptroxosckas T.1O., EpmakoB JI.A. Texuuueckas MeXaHuKa:
Vuyeonuk. — M.:MH®OPA — M, 2015.


http://www.vbbooks.ru/
http://www.compebook.ru/

3.Bepeuna JI. 1., KpacnoB M.M. Texaundeckas mexanuka: Cepusi: cpemnee mpod.
obpazoBanus.- M.: 3. nentp «Akagemusi», 2013, 288 c.

4. Dpnenu A.A. Texandeckasi Mexanuka. COnmpoTUBICHUE MaTEpPHATIOB: Y4eo.
nocobwue aJis CTy. yupexaeHuu cpea. npod. oopazoBanus, 2014.

4. Aunpees B. ., ITaymikun A.T'., JleonteeB A.H., Texuuueckas mexanuka. M.:
Briciias mkoma, 2013-224c.

JlononHurenbHas auTeparypa:

1. Bepeuna JI. 1. Texunueckass MexaHuka: YueO. juis Ha4d. ipod. oOpa3oBaHUs.-
M.: U3zn. uentp «Axanemus»; MPIIO, 2012.

Caittel B cetn IHTEpHET:

KOHTpOJ'IB M OCHKA PC3YyJIbTATOB BBIITOJIHCHHSA ITPAKTHYCCKUX 3aHATUIN

PesynbTaTel 00ydeHus

(OCBOCHHBIC YMEHHMSI, YCBOCHHBIC 3HAHMUS)

@opMbI U METOJIbI KOHTPOJISI ¥ OLICHKU PE3YJIbTaTOB O0yUeHUs
YMmenus

- BBINOJHATH PACYEThl HA MPOYHOCTh, KECTKOCTh, YCTOWUYMBOCTh JJIEMEHTOB
COOpYKEHU;

- ONpEAeNATh aHATUTUYECKUM CIIOCOOOM YCWIIHS OMOPHBIC peakiuu Oanok-
OTPENENATh YCUITUS B CTEPIKHSIX (pepM;

- CTPOUTH DIMIOPHI HOPMATIBHBIX HAMPSHKEHUN, N3TH0AI0NTUX MOMEHTOB U JIp.;
Habntonenue u aHanu3 BBITIOTHEHUS MPAKTUYECKUX padoT.

TectupoBaHue.

AHanu3 BBITIOJTHEHHS CAMOCTOSTEILHON pabOTHI.

HaGmroienrie u aHaau3 BBIMOTHEHUS] MTUCbMEHHBIX 3a/IaHUH.

Y cTHBIN onpoc.

3HaHU:



- 3aKOHBl MEXaHUKH JAePOPMUPYEMOTO TBEPAOrO Tela, BHIABI JehOopMaIlnid,
OCHOBHBIE PACYETHI;

- OIIpEJIEIICHNE HAIIPABIICHNS PEAKLIUN, CBSI3H;
- OIIpEJEIEHNE MOMEHTA CHJIBI OTHOCHUTENIBHO TOYKH, €0 CBOWCTBA;
- TUTIBI HATPY30K M BUJIBI onOp Oanok, ¢hepm, pam;

- HampspKeHHsI U JeopMaliii, BOSHUKAIOIINE B CTPOUTEIBHBIX JJEMEHTAX MpU
paboTe 1ol Harpys3Koii;

- MOMEHTBI HHEPLIMI NPOCTHIX CEUEHUI 3JIIEMEHTOB U JIP.

HaGnronenue v ananu3 BBINOJHEHUS TPAKTUYECKUX PaboT.
AHaIu3 BBITIOJTHEHUS CAMOCTOSATEIIbHON paOOTHI.
Hab6nronenue u ananus BRIMOJITHEHUS! TUCbMEHHBIX 3aJaHU.

Y CTHBIN ompoc.
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