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BBenenne

Meroauyeckre pEeKOMEHJAIWU [0 BBIOJIHEHUIO MPAKTUYECKUX 3aHSATUN
COCTaBJIEHbBI B  COOTBETCTBUM ¢  DeaepaibHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTAHJAPTOM, pa0OUYKM YUEOHBIM TUIAHOM, paboydel NporpaMMon
U KaJICHJapHO-TEMaTUYECKUM IUTaHOM yueOHou nucuurinibl OI1.03
«Texunueckad mexanuka» no coeruaibHOCTH 15.02.01 « MoHTaX M TEXHUUYECKAS
OKCITyaTalysl MPOMBIIIIEHHOTO o0OopyaoBaHusi (To oTpacisiM)», (6azoBas
MOJITOTOBKA).

[IpakTueckue 3aHATHUS OTHOCSTCA K OCHOBHBIM BUJaM YU€OHBIX 3aHSATUN U
COCTaBJISIFOT BYKHYIO YaCTh MPAKTUYECKON MOATOTOBKH OYAYIITUX CIICIIHAINCTOB.
['maBHBIMM 3amayaMu u3ydeHUs Kypca «TexHudyeckas MEXaHUKa» SBISETCA
M3y4YEHUE OCHOBHBIX 3aKOHOB M TEOPEM MEXAHUKU, & TAKIKE PA3BUTHE Y CTYJICHTOB
YMEHUS MPUMEHATh UX K PELICHUIO MPAKTUYECKUX 3aaad. Ciaeayer uMeTh B BULY,
YTO JIJIsi IOHUMAaHUSI TEOPEM U BBIBOJIOB TEXHUUYECKOW MEXaHUKH HEOOXOUMBI
CBEJICHUS M3 MaTeMaTuku, (U3MKH, BBICIICH MaTeMaTUku (aHaTUTUYECKas
reoMmeTpusi, uddepeHuanbHOe U UHTErpajgbHoe ucuuciaeHue). Hemocratounsie
3HAHUS ATUX JUCHMIUIMH MOTYT MPUBECTU K CI0KHOCTAM IIPU U3YUEHUU MEXAHUKHU
Y TPYAHOCTSAM MPHU PEIICHUH MTPAKTUYECKUX 3a/1a4.

Benymen AuaakTUYeCKOM LENbI0 MPEIIaraéMblX IPAKTUUECKUX 3aHATHN
ABJISCTCS 3AaKPEIUICHUE TEOPETUYECKUX 3HAHUM MO JIWCUUIUIMHE W IPUBUTHE
MPAKTUYECKUX  YMEHMM, CHOCOOCTBYIOIIMX  (OPMUPOBAHUIO  OOMIUX W
npodeccruoHaIbHBIX KOMIIETCHIWH, HEO0OXOTUMBIX B MOCIIEYIOIIEN
npoecCHOHaNBHOM NeITeTbHOCTH BHITYCKHUKA.

B cootBercTBUM € Benyliend TUAAKTUYECKOU LEIbI0 COASCPKAHUEM MPAKTUYECKUX

3aHATUU ABIIIOTCA: PELICHNE TPAKTUUECKUX 3a7a4, aHAJIN3 [TOJyYEHHOTO PELICHHUS,
CpaBHEHUSI METOJOB pEILIEHUs, ONpe/IeJICHUE TPaHULl UX NMPUMEHEHus, padbora ¢
HNHTepHeT-pecypcaMu, COCTABICHHUE MPOCTEUIIMX MOPOTrPaMM C UCIIOJIb30BAHUEM
[1K, mpoBeeHue MPOCTEUIINX UCCIIEI0BATEIBCKUX PabOT.

33,[[3‘11/1 BBIIIOJTHCHU S ITPAKTUICCKUX 3aHSATUH:

- o00o0OmeHue, cucTeMaTu3alus, YriayOJeHue, 3aKpeIuieHHE IOJyYEeHHbIX
TEOPETUYECKHUX 3HAHUH MO0 KOHKPETHBIM TeMaM JUCIHUILTUHBL

- (opmupoBaHHEe yMEHUW TPUMEHATH TIOJyYEHHBIC 3HAHUS Ha MPaKTUKE,
peAIN3alHI0 €IUHCTBA UHTEIUIEKTYaJIbHOU U ITPAKTUYECKOM JAESITEIIbHOCTH;

- pa3BUTHE HHTEJUIEKTyaJIbHBIX YMEHUH y OyIylMX  CHELHAIUCTOB:
AHAJMTUYECKUX, IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;



- (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;

- (QopmupoBaHUE TBOPUYECKOIO MOJXO0JIa K COCTABJICHUIO AJTOPUTMOB PEIICHUS
MaTeMaTU4YeCKUX 3a/1ady;

- popMHpOBaHUE Y CTYJIEHTOB HABBIKOB UCCIIEAOBATEILCKOU IEATEILHOCTH;

- BBIpA0OTKAa MpPHU PEIICHWH TOCTABICHHBIX 3a7a4 TaKuX NPOo(ecCHOHATHHO
3HQYMMBIX  KauecTB, KaK  CaMOCTOSITEJIbHOCTh, = KOMMYHHUKAOEIbHOCTb,
MOOMJIBHOCTh, KOHKYPEHTOCIIOCOOHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpUECKAs
VHUIMATHBA.

B MeToamuecknx pekOMEHIAIUSAX IMPEICTABICHBI 5 T€M NPAKTUYECKUX 3aHITHUU,
KOTOpbI€ BKJIIOYAIOT II€JIHM, CpEeACTBa OOy4YeHHs, COJIEp)KaHHUE, aJTOPUTM
BBINOJIHEHU S, METOJIMYECKHUE YKA3aHUS K UX BBINIOJIHEHUIO, KOHTPOJBHBIE BOIIPOCHI,
CITMCOK PEKOMEHTyeMOM JIUTepaTyphl, KPUTEPUHU OIIEHUBAHUS paOOThI CTYACHTOB Ha
MPAKTUYECKUX 3aHATUSX, KOHTPOJb U OI€HKAa pPe3yJbTaTOB BBIMOJIHEHUS
MPAKTUYECKUX 3aHITUN MO JUCITUTLINHE.

[Ipennaraemple NPAaKTUYECKUE 3aHATHS HOCIAT PENPOAYKTUBHBIM, YaCTUYHO-
IIOMCKOBBIM M ITOMCKOBBIM Xapakrtep. PopMamMu OpraHu3aldHd CTYJIECHTOB Ha
MPaKTUYECKUX 3aHATHUSIX SABIIAIOTCS: (POHTAIBHAS, TPYIIIOBAs U MHIUBUyaIbHAs.

[Ipu camMOCTOSATEIPHOM MOATOTOBKE CTYJCHTOB K NPAKTUYECKUM 3aHATUSIM
MPElyCMaTPUBAETCA U3YUYEHUE PEKOMEHAYEMOM JIUTEPATYPHL.

B xome mnpakTuyeckux 3aHATHUN CTYACHTBI B TETPAAsAX [UIS BBIIIOJHEHHUS
MPaKTHYECKUX PadOT 3alMCHIBAIOT 3a/IaHUSI, PEIIAIOT MPEIOKCHHBIC 3aaHus U
MPOBOJIAT AaHAIU3 UX PEIICHUS.

O6H_II/IG MCTOJUYCCKHNC YKa3aHUs 11O BBIITOJIHCHUIO ITPAKTUICCKUX 3aHATUMN



[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. OQOpMIISTH BBHIIIOJHEHHBIE 3aJjaHUsl CIEAYET aKKypaTHO,
HE HapyIlasi JIOTUKU PELICHUs 3aJaHHUs.

B xome mnpakThuecKuX 3aHATHI CTYJIEHTbl B TETPAlsAX Jig BbINOJHEHUS
MPAKTUYECKUX paldOT 3alMCHIBAIOT 3aJaHUsl, BBIMOJHSAIOT UX B COOTBETCTBUM C
HEJSIMU, TPEIJIOKEHHBIMH aJTOPUTMOM W KPUTEPUSIMH, 3aHOCAT JaHHBIE O
BBITIOJIHEHUHU, PE3YyJIbTAaThl BBIOJTHEHHOW PabOThl M WX aHaiu3. 3aTeéM BCE ITO
MEPEHOCUTCS Ha JIUCTHI CTaHAapTHOTO (popmaTa A4.

OHGHKI/I 3ad BBIIIOJIHCHHUC IIPAKTHYCCKHUX 3aHSITHUH BBICTABIISIOTCS MO MATHOAILHOM
CUCTCMC U YYUTBIBAOTCA KaK ITOKA3aTCIIN 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 4acoB
THUS
1 AHAIIUTHYECKOE YCIIOBUE PABHOBECHS MIJIOCKOM CUCTEMBbI 4
CXOJSAIINXCS CHII
2 OrnpeneneHre peakiyu ornop 0aJ0YHON CHCTEMBI 4
3 PactsxeHne u cxaTtue: pacuerbl Opyca Ha MPOYHOCTh U 2
KECTKOCTb
4 Kpyuenne: pacu€rsl Ha IPOYHOCTH U KECTKOCTh 2
S N3rub: pacuérel Ha MPOYHOCTH. BBIOOP panmoHanbHBIX 4
CEYCHUI
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 HOHOJ’IHI/ITGHBHBIC HCTOYHUKMU:



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

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

3.0pnenn A.A. Texuuueckas MexaHwka. CONPOTHBICHHE MaTepHalIOB: Y4eo.

nocoOue i CTy1. yupexaeHuit cpes. npod. oopazoBanus, 2012.

MynbTrMenua 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 YEpHOrO0 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,.)

—>»  HOMEp BapuaHTa

R HOMEp AUCHUIUIMHBI TT0 yueOHOMY T1any-03

> mndp yueoHou gucuuminasl TM

> 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 32 HMCKIOUEHHEM COKpAICHUH,
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
npousBoautcs B Qopmyne. IlepBas cTpoka pacmudpoBKH JOJDKHA
HAYMHATBCS CO CIIOB «Te» 0€3 IBOETOUHS TTOCIIE HETO.

j) Tlpu ncronb30BaHUU JUTEPATYPHBIX, CIIPABOYHBIX MATEPHAIIOB HEOOXOAMMO

JIeNaTh CChUIKY C yKa3aHHEM CTpaHuUll, HOMEpoB, Tabnuil. Hampumep: [2,
c.13] unu [2, Tabn. 15], rae uudpa 2- HoOMep IUTEepaTyphl B IEPEUHE
UCIIO0JIb30BaHHOM JIUTEPATYPHI, MPUBOJAUMON B KOHIIE OTUETA

p) OT4eThl MO TNPAKTUYECKUM 3aHATHUSM CKIAIBIBAIOT TI0 TOPSIKY |

OpouTIOpYIOT



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 BbIIIE TPEOOBAHUMN ABISIETCS
OCHOBAHHEM JIJIs TOT'0, YTOOBI paboTa He ObLIa 3aUTeHa;

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

u) B Tom ciydae, koraa 3agaHus BBIIOJIHEHbI CTYJEHTOM HE [0 CBOEMY
BapUAHTY WJIM HECAMOCTOSITENIbHO U HEA0OPOCOBECTHO, eMy OyeT
MPEAJIOKEHO UHIUBHIYaJIbHOE 3a/1aHHE.

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 3HAYCHHUSIMHU, & TIOTOM U C YUCIIOBBIMHU
3HaYeHUSIMH; Bce BETMUMHBI JOKHBI OJACTABIATHCS ¥ BBIUMCIATHCS 10
TpEeThel 3HavaIe nudpsl, 9TO BIIOJTHE 00ECIICYNBACT HEOOXOIUMYIO
TOYHOCTH TEXHUYICCKHX PACUETOB;

g) IlpoBenenune ananu3a MPOBEICHHBIX PACUETOB

h) BbIBo/BI U 3aKIIIOUECHHUS



[TpakTuueckoe 3ansatue No |

Tema: AHAIUTUYECKOE YCIOBUE PABHOBECHUS INTIOCKOW CUCTEMbBI CXOASIINXCS CUIT

[ens: ObecneunTh 3aKperieHue MOJTyYeHHBIX TEOPETUUECKUX 3HAHUHN U
IIPUBUTHE YMEHUU B ONIPEAECIEHUH PABHOICUCTBYIOIIEH CXOASAIINXCS CUIT
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 CUIbl Ha OCh paBHA MIPOU3BEAEHUIO MOYJISl ATOM CUIIBI
Ha KOCHUHYC YIJIa MEK/Ty HAPaBJIEHUEM CUJIBI U MTOJOKUTEITHHBIM
HaIpaBJICHUEM OCH.

Fx=F * cos a

OmnpenenuM BeJIMYMHBI U 3HAKH MPOEKIINI MPEACTaBICHHBIX HA PUCYHKE CHII
( 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°
(OCTpBIi YTOd) U HAIIPaBJIEHUE €€ COBMAIAET C MOJIOKUTEIbHBIM
HaIpaBJIEHUEM OCH, TOTJa

Fax=F4* cosa

IIpoexuuu cun Ha oCh Y:
e [lIpoexkuus cunsl Fiy= 0, 1. K. cuina 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 OCH KOOPAUHAT, MTOJIYYUM U MPOCKIUU
PAaBHOJICUCTBYIOIIEN CUJIBI:

o [Ipoexyus pasnooelicmeyouell CUcCmembvl CXO0AUUXC CUT HA KAAHCOYIO U3
oceli KOOpOUHAm pasHa aneedpaudeckoli cymme npoeKyull COCmagiaiouux
CUJL HA MY JHCe OCb:

R. =2 Fx;
Ry=2ZFy.

e  Mooyns pasnoodelicmgyroweti cucmembvl CXO0AWUXCSL CUT PABEH KOPHIO
K68AOPAMHOMY U3 CYMMbl K8AOPAMOE ee NPOeKyuil Ha 08e 63AUMHO
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 aNreOpanyecKue CyMMBbI MPOEKIIMIM BCEX CHUJI CUCTEMbI Ha KaXKIyI0 U3 JIBYX
oceil KOOpAUHAT ObUIM 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
E 45
gt
60 ° X
F4

3amanue No2.

Meroanyeckue ykazaHus K pelieHuIo 3agadu Ne2
Ilocnedosamenvnocms pewieHus 3a0ayu:

1) ocBOOOIUTH MIAPHUP OT CBA3EH U U300pa3UTh JEHCTBYIOLIME HA HETO
AKTUBHBIE CUJIBI M peakluu OTOpOLIeHHbIX cBs3ell. [Ipuuem peakun
CTEp KHEH CIeyeT HallpaBUTh OT IIAPHUPA, T. K. IPUHITO CUUTATh

MMPCAIIOIOKUTCIbHO CTCPIKHU PACTAHYTBIMH,

2) BBIOpaTh CHUCTEMY KOOPJAMHAT, COBMECTHB €€ HA4aJIO C TOYKOM MepeceueHHs
cui. [Ipudem BbIOMpaeM OCh Tak, 4TOOBI OJiHA U3 oceil (och XWIH oCh Y)
COBIIa/IajIa C HAMpaBJICHUEM KaKOW-TN00 HEU3BECTHOM CHJIBI.

3) cocTaBUTh ypaBHEHHS pPaBHOBECHS], UCIIOJIb3YS YCIOBUSI PABHOBECHS
CHUCTEMBI CXOAALIMXCS CUJI Ha TIJIOCKOCTH:
XF=0;2Fy=0,
4) npoBepUTh NPABWIBHOCTD MTOJIYYEHHBIX PE3YJITATOB 110 YPABHEHHUIO,
KOTOPOE HE MCIIOIb30BANIOCh IPU PEUIEHUH 3a1a4uu. J[J1st 3TOro HyKHO
IIPOBECTU HOBYIO OCh KOOPIHMHAT, HAIpUMeP X' M 3aHOBO COCTABHTh

ypaBHEHHUE paBHOBECHSI, HAIPUMED,
YFE!I=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 MUHYC nepe] 3HaueHrueM R> yka3bIBaeT Ha TO, UTO IEPBOHAYAIBHO BEIOPAHHOE
HaIlpaBJICHUE PpEAKLIUH HEBEPHOE - CIEAyeT HalpaBUTh peakuui Ro B
IPOTHUBOIIOJIOKHYIO CTOPOHY, T. €. K IapHupy B (Ha pucynke 1,0 uctunHOe
HanpaBiieHHe peakiuu R, 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

[Toxcrasisis HaiineHHOE 3HaueHue Rz B ypaBHeHUU (4), ojyyaem

R = F{- cos45°+ Ry cos45°+ Fy- cos 75°=70 - 0,707 + 66,6 - 0,707 + 100
1

*0,258 =122 xH

3naueHus peakiuii R1 u Rz , ojiydeHHbIe IpU pelieHuu ypasHenui (1) u (2),
COBIIAJIalOT 1O BEJIMYMHE U HAIMIPABIICHHUIO CO 3HAYCHUSIMU, HAICHHBIMU U3
ypaBHenuil (3) u (4), caegoBaTenbHO, 3aj1a4a pelieHa npaBuibHo. Clie10BaTelbHO,
pEaKIMu CBA3€H HaWIEHBI, BEPHO.

Bapuant Nel
Omnpenenuts ycunus B crepxkusix AC u AB, Bo3Hukaronue ot cuisl F,
MPUJIOKEHHOM K Y311y A, aHAIUTUYECKUM METOJI0M

Jano: F =45 xH.

C 40° B
90°

F
BapuanTt Ne2

Onpenenuts ycwius B ctepxHsiax AC u AB, Bo3HuKaromue oT Cuibl F,
le[/IJIO}KeHHOﬁ K Y31y A, aHaJTUTUYECKUM U TpapUIeCKUM METOaMuU

B F Jlano: F =70 xH.
60° 90°
300 A




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

/17

90°

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

IIPUJIOKEHHOM K Y311y A, aHAUIUTUYECKUM U METOIOM

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 METOJIO0M

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,

MPUIOKEHHOM K y3Iy A, AHATUTUYECKUM METOJIOM
Jlano: F = 25kH.
F
A 90°
B
45° \ C

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

OnpenenuTs ycuius, Bo3HuKaromue B crepxkHsix AB u BC nannoii crep:xHeBoOi
cucremsl, eci F1 = 15 kH, Fz =25 xH, @ =30°, %2=40°, %= = 60°.

NN AV AN




MeTtoanyeckue yka3zaHus K peiieHuto 3aaaun Ne3

IlocneoosamenvHocmv peuieHust 3a0a4u:

1) AnanuTuyeckoe perieHue.

1.1.PaccmatpuBaeM paBHOBecHe y3ia B;
1.2.OtOpacbeiBaeM CBS3M, 3aMEHSISI UX YCUIIUAMU B CTEPKHAX. BINoaHsIEM

CXEMY CHWJI, CUMTasl BCE CTEPKHU PACTAHYTHIMU, T.€. HAIIPaBJICHHBIMU BOJIb
CTEpPKHA OT y3J1a;

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

1.4. CocTtaBUM ypaBHEHUS paBHOBECHS

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 ypaBHEHHS:

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 MPaBUIBLHOCTH MOJIYUYEHHBIX PE3YJIBTATOB 10 YPAaBHEHMUIO,
KOTOPOE€ HE MUCIOJIB30BAJIOCH ITPU PELIEHUH 3a8a4d. [[1s 3TOro HyKHO

IPOBECTU HOBYIO OCh KOOPIMHAT, HAIpUMEP X' M 3aHOBO COCTABHTH
YPaBHEHHE PaBHOBECHsI, HAIIPUMED,

TF!=0

3ananue Ne3
OnpenenuTe peakuuy CTEpPKHEU, yaepKuparomux rpyssl Fi u Fo. Maccon
CTepkHel mpeHeOpeub. CxeMy CBOETO BapuaHTa CM. Ha puc. UWCIOBBIC

JaHHBIE CBOCTO BapHaHTa B3SATh U3 Ta0J. 2

Taomumna Ne 2 k 3aganuio 3

Ne Bapuanr | Fi (P1), F2 (P2), Ne Bapuant Fi (Py), F1 (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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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 CXOISIIIAMUCS ?

5.2. Yto Ha3bIBaeTCs MpoeKLne cuiibl Ha och? Kak onpenensiercs ee
BeMuMHa 1 3HaK? Korna npoekuus 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 6anoyHOM CUCTEMbI

[enn: ObecneunTh 3aKperieHUe MOJTYYCHHBIX TEOPETUUSCKUX 3HAHUHN U
MPUBUTHE YMEHHUH B ONIPEACIICHUN 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) miis TEKCTOBOTO
nokymenTa o I'OCT 2.105 - 95

2 Jluteparypa

[1],c.59...64

3. O0uue 1 TeOpPETUUECKUE MOT0KEHUS MO TEME MTPAKTUUECKOTO 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 CHJIaM) MEXy JIMHUSAMH JeUcTBUS cuil. O003HAYUM MOMEHT
napel M, a KpaTdaiilliee 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 0yieM CUUTaTh,
NOJIOJICUMENbHBIM, €CIIH T1apa OTPULATEIIBHBIM, €CJIU I1apa CTPEMUTCS
CTPEMMUTCS IIOBEPHYTH TEJIO 1O BpAILIATh TEJIO IPOTUB X014 YaCOBOUN
HanpasieHuo Xxo0d 4aco8oi cmpeKu CTPEJIKH

HpI/IHﬂTOC IIpaBUJIO 3HAKOB IJII MOMCHTOB I1ap YCJIIOBHO




Pucynoxk 1

MoMeHT CHJI OTHOCUTEJIHLHO TOUKH U OCH
a) b 8)

a_ [
F'@k’;}g

Pucynok 2

MOMEHT CHJIbl OTHOCUTEIILHO TOUYKHU OMnpCACIIACTCA ITPOU3SBEACHUEM MOAYJIA CHUJIbI
Ha JJIMHY ICPICHAUKYJIAPHA, OIIYIICHHOTO U3 TOYKHU Ha JIMHHUIO I[GﬁCTBPIiI CHIIBI.

MowmeHnT cuitbl F otHOCcHTEemsHO O ONpCACIIACTCA IPOU3BCACHUCM CHUJIbI HA I1JICHO

M (F)=Fa

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

Tlocneoosamenvrnocms peueru: 3a0ayu:

1) u300pa3uth OanKy BMECTE C Harpy3Kamu;

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

3) mpousBecTH HEOOXOIMMBIE MMPEe0Opa3oBaHMs 3aJaHHBIX AKTUBHBIX CHUJI: CHITY,
HAKJIOHEHHYIO K OCH OAJIKH 10| YTJIOM 0, 3aMEHHUTbH JIByMsI B3aUMHO
MEPIIEHAVKYJSIPHBIMA COCTABJISAIOIIMMH, & PABHOMEPHO PACIIPEICIICHHYIO
HArpy3Ky - €€ paBHOJCHCTBYIOILIEH, IPUIOKEHHON 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 MPOU3BOJILHOM TIIOCKOU
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€ He ObUIO MCIIOJIB30BAHO VISl PELICHUS 3a/1a4u.

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

Pemenue
1. M306pa3um 6anky ¢ ACHCTBYIOMMMH Ha He€ Harpy3Kkamu (puc. 3,a).

2. N3o0paxkaem ocH KOOPJIMHAT X U ).

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

PaBrogeiicTBytomas q-CD paBHOMEPHO pacmpe/ e IeHHON HAarpy3KH, PUI0KEHHAS
B TOUKE TIEPECEUCHHSI TUaroHaiei mpsaMoyroiabHuKa (puc. 3,0), MIEpEHOCUTCS IO
JIMHUU CBOETO AeHcTBUs B cepeanny ydactka CD, B Touky K (Q = ¢g*)),

rne/ =CD). Q=12 =2xH.

4. OcBoOox1aeM OajKy OT ONOp, 3aMEHUB UX OMOPHBIMU 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.
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Pucynok 4

Pemenmue.

1. PaccmarpuBaeMm paBHOBecue O6ayiku AB.

2. PaBHOMEpHO pacnpeesIeHHYI0 Harpy3Ky 3aMEHSIEM COCPEIOTOUEHHOM,
PUIOKEHHOM MOCpeinHe ydyactka, Q = q-a = 2 - 1.5 = 3 kH.

3. KoopauHaTHyI0 OCbh Z pacmoJiaraeM B0Jb OCU OaJIKH, a OCh Y -
NEPHEHIUKYJIPHO 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 Bapuanra 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 | cxemsl | Bapmanra | K kH/m | kHwm

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, q, M,
CXEMbl | BapuaHTa K kH/m kHMm | cxembl | BapuanTa K kH/m 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) onpenenenue nomyckaeMoi Harpy3ku [N] < [c]*A.

Ilocneoosamenvrocmov pewienus 3a0auu Ne 1 :

1. Pa36uth Opyc Ha y4yacTKH, HAYMHAsA OT CBOOOHOIO KOHIIA.

['paHuIiaMy y4acTKOB SIBJISIFOTCSI CEYEHUS, B KOTOPBIX MPUIIOKEHBI BHEII-
HUE CWJIbl, a I HalpsOKEHUM TaKKe M MeCTa H3MEHEHHUs pa3MepoB
HOTIEPEYHOTO CEUEHHS.

2. Onpeaenuts o Meroay ceueruit (PO3Y) npoaosibHyI0 CHITY JUISl KaXJ0TO
ydacTka (OpAHHATHI AMIOPbl N) U MOCTPOUTH AMIOPY MPOJOIBHBIX CHII V.
[IpoBenst mapamienbHO ocu Opyca 0a3oByI0 (HYJIEBYIO) JHHHIO SITIOPHI,
OTJIOXKHUTh MEPIEHIUKYJIIPHO €l B MPOU3BOJILHOM MaclTade MmojgydyaeMble
3Ha4YeHUs1 OpAHUHAT. Uepe3 KOHLBI OpJIMHAT MPOBECTH JIMHUU, NTPOCTABUTH
3HAKHU U 3aLITPUXOBATh MIOPY JUHUSAMHU, TAPAILJIEIbHBIMA OPJIMHATAM.

3. Jns mocTpoeHus SMIOphl  HOPMAJIBHBIX — HANpSDKEHUN  ONpenessemM
HaIpsDKEHUS! B MOIMEPEYHBIX CEUCHMSIX KaXKJ0ro M3 y4acTKoB. B mpenenax
KQKJIOT'0 yYacTKa HaIPSKEHUS MOCTOSHHBI, T. €. SII0PA HA IAHHOM Y4acTKe
n300pakaeTcs MpsMOii, mapaieaTsHOM ocu Opyca

4. Tlepememienne CBOOOMHOTO KOHIIAa Opyca ompenenseM Kak CyMMY
yAJIMHEHU (YKOPOUEHHUI) y4acTKOB Opyca, BEIYMCIIEHHBIX IO opmyel 'yka

AL=(0*)/E,m
rae E — monyne yrpyroctu, I1a

ITpumep

Jlig naHHOTO cTyneHdaToro opyca (puc. 1, a) HOCTpOUTH 3IIOPY NPOJOJIBHBIX CUJ,
3MIOPY HOPMAJIbHBIX HAIIPSHKEHUN U OTPEIeNIUTh NepeMEIIeHne CBOOOIHOTO KOHIIA,
€CIIH

E =2-10> MIla =2-1011 IIa;

F1=30 kH=30x103 H; F,=38 kH =38-103 H; F3=42 xH=42-10°H;

A= 1,9 cm? = 1,9-10" m?, Ax=3,1 cm?= 3,1x10* M2,

Pemenmue:
1. Pa3buBaem Opyc Ha y4acTKH, Kak MMOKa3aHo Ha puc. 1, a.;
2. OmnpenensieM opaArHATHI SMMIOphI N Ha yyacTkax Opyca:
NI = O,
N]] = F1: 30 KH,
N”] = F1: 30 KH,



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

CtpouM »mtopy 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- 106 [la = 96.8 MIla;

nr-——— a, 3.1-10~4

N, 8-10° =—-25.8-106Ila = —25.8 MIla;

14 A, 3.1-10~%

c = N _ 50 10° =—163 - 106 [la = —163 MIla;

V.o ap,  31-10%

CtpouM >10py HOpMaIbHbIX HanpsbkeHuu (puc. 1, B).
4. OmnpenensieM nepeMenieHue CBOOOJIHOrO KoHIa Opyca (HauMHATh HY>KHO C
MeCTa 3aJICJIKU €r0):
A=Al + Al + Al + Al + Aly;

Al; =M = O;umn Al =(6 *0)/E=0mMm
E-A;



N, 30-10%3-5-101
Al =" A ~5.1011-1.9-10-% = 3.94-10~*m = 0,394 mMm;

ALy, = N by 30-10°°01 0.484 - 104 M = 0,0484
= E- A, T 2.1011-31-10-% M =Y, MM;
Ny-ly  8-103-4-10 )
Ay == == "7 Tom 31 107 - 0516107 M = —0.0516 mm;
Ny - b 50103 - 0.2
Aly = — = = —1.61-10-*M = —0.161 MM;

E-A,  2-101-3.1-10¢

[TonHoe mepemerieHue CBOOOAHOTO KOHIIA Opyca COCTABUIIO:
A =0.394 + 0.0484 — 0.0516 — 0.161 = 0.23 MM;
Otser: bpyc ynnunsercs Ha 0,23 mwm.
3anganue Nel

JIByXcTyrneH4aTslii CTAIbHOU OPYC, NITUHBI CTYIIEHEH KOTOPOTO YKa3aHbl HA
puc.(cxemsl 1- 10),narpyxen cunnamu Fi, Fa, Fs.

[TocTpouTs 3MI0pPBI NPOJOIBHBIX CUJI 1 HOPMAJIBHBIX HAIIPSKEHUM 10 1JINHE
opyca. Onpenenuts nepemenienrue Al cB0OOIHOTO KOHIA Opyca, TPUHSB

E =2*10°MIIa. Yucnossie 3aauenus Fi, F2, F3., a Tarxke miomaay nonepeyHbIx
CEUeHMI cTyrneHer A1 u Az JUIsi CBOETO BapHaHTa B3ATh U3 Ta0. 1.

Taomuma Ne 1

Ne cxembl Ne Fi, F, Fs, Al Ao,
BapUaHTa kH xkH kH 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 1,5 1,3
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3aganue Ne 2
PaccmatpuBas cTep:kHEBbIE CUCTEMBI, pa0OTAIOIINE Ha PACTSXKEHHUE U CIKATHE,
4acTO BO3HUKAET HEOOXOAMMOCTh 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
IIJIOCKOM CUCTEMBI CXOASAIINXCS CHII U TPOBEPUTH IIPABUIIBHOCTD HAWJICHHBIX

peakuuii.(cM. mpaktuyeckoe 3anarue Ne 1, mpumep 1);
2. Jlng HauboJsiee Harpy>KEHHOTO CTEP>KHS, UCIOJIb3Ysl YCIOBHUE IPOYHOCTH

[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
J1J1st TaHHO¥M CUCTEMBI IBYX CTEpKHEH OJIMHAKOBOTO MOMEPEYHOTO CEUCHUS,
HarpykeHHbIx cunamu F; =70 kH u F2 = 100 kH (puc. 11, a),

onpeaenuTh: 1) TpeOdyemMyro MIomab NOMEPEUHbIX CEYCHUM CTepKHEN, COCTOs-
IIMX U3 ABYX PaBHOOOKHX YroJKoB, 1 nogoopats o 'OCTy (cm. nmpuiioxenue )

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 crepkHelt y:xe ObUTH OoTpeiesieHbl Ha TpakTudeckoM 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
N =N=12kH; > A =M =122-10 =872 mMm? = 8,72 cMm?

max 1 1 [6] 140

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

Hcnonb3ys npunoxxenue, HazHayaeM npopuiab 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>.

Pabouee HampskeHHE B TIONIEPEYHOM CEYCHUH HanOoJiee Harpy>KeHHOTO CTEPIKHSL:

o= __122-10° =23 H/mm? = 123 mlla

2[A]  2-4.96-102

2) IIpoBepsiem MpoO4YHOCTH HAaUOOJIEE HATPYKEHHOTO CTEPKHSL:

[c] — o 140 — 122

I rY—m — 0 —— 0 = 0
o] 100% 140 100% = 12,9 %

Henorpy3ska coctasiuser 12.9 %.

3amaua Ne 2

[To ucxogueiM nanubM 3a1a4u Ne 3 (cM. npaktuyeckoe 3ansTue Nel)

onpenenuTs: 1) TpedyeMyro TIomaab MOMEePEYHbIX CEYCHHUN CTepKHEHN, COCTOS-
IIMX U3 ABYX PAaBHOOOKHX yTroJkoB, U moaoOpatk 1o 'OCTy (cMm. npuiioxeHue )
COOTBETCTBYIOIIHNI MPOPUIBL YTONKa;

2) onpenenuTh IPOLEHT Nepe- UK HEAOTPY3KH HauboJiee HarpyKeHHOTO CTEPHKHS
IIPY MPUHATHIX CTaHJAPTHBIX pazMepax ceueHus, npunss o = 140 Ml]a.

4.1lopsiI0K BBIMIOJTHEHUS paOOThI

4.1 O3HaKOMHUTHCS C 3aJIaHUSIMHU;

4.2 V3yuuTh o0lIME U TEOPETUUECKUE TTOJIOKEHUS IO TEME MPAKTHUECKOTO
3aHATHUSA,

4.3 PemmTh 3a/1a4u CBOETO BapUAHTA;

4.4 11oka3ats pe3yabTaThl pACUETOB MPEIOJABATEIIO



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 IIPU TPOUUX
PaBHBIX YCIOBHSIX.

[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 B3auMoO3aMeHsseMocTH. HopManbHbIe
JIMHENHBIE pa3MephI»;

1.5 JTuctel ctangapTHOTO hopmaTta 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

Kpyuenuem Ha3pIBaloT TakoW BHUJl HArpyKeHUs Opyca, MpU KOTOPOM B €ro
MONIEPEYHBIX CEUCHUSX BO3HUKAET TOJIBKO OJMH BHYTPEHHUH CHUIOBOM (paKkTOp —
KpyTSAILIUNA MOMEHT.

KpyTtsmuii MOMEHT B HpOMU3BOJILHOM IIONEPEYHOM CceueHUM Opyca paBeH
anreOpanyeckoil CyMmMe BHEIITHUX MOMEHTOB, JICHCTBYIOIINX HA OTCEYEHHYIO YaCTh:
(umeeTcs B BHJly, UYTO IUIOCKOCTH JEHCTBHUSI BCEX BHEIIHUX CKPYYHUBAIOIIUX
MOMEHTOB, MEPIEHIUKYIISPHBI TPOIOTHHOM OCH Opyca).

Bynem cuntath KpyTAIIMA MOMEHT MOJIOKUTEIBHBIM, €CITU JIJIsl HaOIt01aTens,
CMOTPAILIETO HAa MPOBEICHHOE CEYEHME, OH MPEACTABIISAETCS HaAIMPABICHHBIM TI0
yacoBo# ctpernke. COOTBETCTBYIONIUN BHEIIHUI MOMEHT HAalpaBJI€H MPOTUB

4acoBo# cTpenku (puc. 1).
M B nannoii pabote HE0OX0IUMO BBITTOTHUTH
3
%) M
S

z z



IIPOEKTHBIN pacyeT BaJIa KPYTJIOr0 WIIM KOJIBLEBOTO IONEPEYHOTO CEUCHUS U3
YCIJIOBUU IIPOYHOCTH U U3 YCIIOBUU JKECTKOCTU. M3 IBYX MONTYyUYEHHBIX
3HAUYCHUN TUAMETPOB CIIEYeT BbIOpaTh 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 Baja MPHUHATH
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 ypaBHOBEIIMBAIOIINI

MOMeEHT 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
. . BapUaHTYy () MONEpEeYHOE CEUYEHUE Bajla — KPYT;I0
5 o - BapuaHTty (0) — TIOTIEpeYHOE CeYeHHe Baja —

l w4 KOJIbLIO, UMEIOIIIEE COOTHOLIEHUE TUaMETPOB
WO #0 #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=_"o ___ _ .
2= — =5 2600 H - m;
P; 50-103
M = = — = . .
3= — 55 2500 H - m;

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

CTtpoum sm0py KpyTAIIHX MOMEHTOB M, (puc. 2, 0).
4. OmpenensieM 1UaMeTp Bajla U3 YCIOBUN IPOYHOCTHU U KECTKOCTH:

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

a) Ceuenue sara — kpye

H3 ycaosua npounocru: H3 ycaosun aecrrkocru:
3 16 M, nax 4 32M ; max
I nGlh]
__\/16 5100-10° _ ., ‘\/ 32.5 100- 103 _
3,14.30 ’ 3,14-8-10*-0,02-1073
= 75,5 MM .
[TpuHumaem 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
Alng(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
MPOJIOJIBHOM 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).

Mesxy u3rudarommum MOMEHTOM M, TIONEPEYHOMN CUIIOH Q) 1

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

Ha ocnoBe wMeroma ceyeHuit u  aud@depeHIMaNbHBIX — 3aBUCUMOCTEN
YCTaaBIMBAETCA B3aUMOCBS3b d1I0p M1 Q,MeXK Iy COOO0M U ¢ BHELIHEH HATPY3KOH,
IIO3TOMY JOCTAaTOYHO BBIYMCIUTH OPJMHATBHI DIIOP Ul XAPAKTEPHBIX CEYECHUU U
COCIMHUTD UX JIMHUSMH.

XapakTepHbIMU SBJISIFOTCS CEUEHUs OaJIKH, I€ MPUIOKEHBI COCPEIOTOUYEHHBIE
CWIBI W MOMEHTBI (BKJIKOYasi OIOPHBIE CEUYEHUs), a TaKXKe Ce4YeHUH,
OTPaHMYMBAIOIIME YYACTKA C PABHOMEPHO PaCIpeAeIICHHON HArpy3KOu.

a) o +g

1

i
: g r +M, ﬂ
8) h‘ \i_/




IIpusedem nekomopwvie npaguia NOCMpPoenUst SNIOp.
= s oaniopel nonepeynvix Cui:

1. Ha ydacTke, Harpy:>K€HHOM PaBHOMEPHO PaCHPEACIICHHOW HAarpy3Kou, 3Mopa
n300pakaercs NpsiMOi, HAKJIOHEHHOM K OCH OaJIKu.

2.Ha yuacTke, cBOOOAHOM OT pacnpe/leIEHHON Harpy3ku, 3II0pa u300paxkaercs
IpsIMO, MapaieTbHON OcH OaNKu.

3. B ceuenun Ganku, e npuiaoKeHa COCPEeIOTOUYCHHAs Mapa CWUJl, onepeyHas
CUJIa HE U3MEHSET 3HAUCHUSI.

4. B cedyenun, rue npuiokeHa COCPEIOTOYEHHAs CUila, 3HAYEHHE IOIEPEYHON
CUJIbI MEHSETCA CKauKOOOpa3HO HA 3HAYEHHE, PaBHOE MPUJIOKEHHON CHUJIE.

s. B KOHIIEBOM ce4YeHMM OalKku T[ONepeyHas Cuila YHCIEHHO paBHa
COCPEOTOYEHHON cuie (aKTUBHOW WJIM PEAKTUBHOM), NPWIOXKEHHOW B 3TOM
CEYECHUM.

6. Eclu B KOHILIEBOM ce€YeHUM OajKHU HE MPUIIOKEHA COCPEJOTOYEHHAs! CUIIa, TO
NonepevHasi Cuja B 3TOM CEYEHNUH 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 paccmarpuBaeMoii 3amade TpeOyeTcsi MOCTPOUTH SIMIOPHI MOMEPEYHBIX CHII U
U3TrM0AIoNMX MOMEHTOB, a TaKke MoJ00paTh pa3Mephl MONEPEYHOrO0 CEYCHUS
OaJIK¥, BRITTOJTHEHHON U3 MMPOKATHOTO MPO(HIIT — IBYyTaBpa.

VYcnoBrue mpoyHOCTH ISl 0aJOK C CEUCHUSIMU, CUMMETPUYHBIMU OTHOCHUTEJIHHO
HEUTPAIIBHOM OCU, UMEET BUJ:



rae W, — oceBoii MOMEHT CONTPOTHUBIICHUS CEYEHUS.
Jlnst mogbopa cedenust Oanku (IPOEKTHOTO pacyeTra) U3 YCIOBUS MPOYHOCTH
ONpeaeNsoT HE0OOX0IUMOE 3HAYEHUE OCEBOIO MOMEHTA COMPOTUBIICHUS:
Wx 2 MX max
o]
[To HaitmeHHOMY MOMEHTY conpotuBiieHust W, mogouparT COOTBETCTBYIOIIEE
CEUEHHUE M0 COpTaMEHTY (CM. mpuitokeHue 1).

Jlnst 3aKpernyieHHON OTHUM KOHIIOM OaJIKM CTPOHTH SITIOPHI IEJIeCO00pa3HO CO
cBO0OOHOTrO KOHIIA (YTOOBI N30€KaTh ONPEICICHUS OMMOPHBIX PEAKIIMI B 3aJICIIKE).

v' TlocinenoBaTenbHOCTh PEIIECHHS 3a0a4H:

1. banky pa3nenuTh Ha y4aCTKHU MO XapAKTEPHBIM CEUEHUSIM.

2.Onpenenuts BU SMIOPHI MOTNIEPEYHBIX CHJT HA KAXKIOM YYaCTKE B 3aBUCUMOCTH
OT BHEIIHEW HArpy3KH, BBIYUCIUTH MONIEPEUHBIC CUJIbl B XaPAKTEPHBIX CEUEHUSIX U
MOCTPOUTH SMIOPY NOMEPEUHBIX CHUJL.

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

4.]JIna naHHOW Oanku, MMEIOMIEH IO BCEH JJIMHE IOCTOSIHHOE IIONEePEeYHOe
CEUCHUE, BBIIOJIHUTH MPOEKTHBIN PacyeT, T. €. onpeaeanTts W, B onacHOM CeueHuH,
I7Ie M3ru0aIOMNUi MOMEHT UMEeT HauOOoJIbIIee MO0 MOTYJIIO 3HAUYCHHUE.

[Tpumep 1.
J111s 3a1TaHHOM KOHCOJIbHOM OaiKu (monepeyHoe ceueHne-aByTaBp, [o]= 160 MIla)
IOCTPOUTD SIIOPBI (), U M 1 og00paTh CEYEHHE MO0 COPTAMEHTY .
Pemenue
1. JenuM Ganky Ha y4acTKH IO XapakTepHbIM ceueHusMm A, B, C (puc. 2, a).

2. OmpeziesisieM 3HAYEHUS TIOTIEPEYHOM CHITBI 0y, B XapaKTEPHBIX CEYCHUAX U

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

Qw = —F =—1kH

QneBz_F+FyB=—F ++ =-1+4+2=1kH



fr=1kH

Yy
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3. OnpepensiemM 3Ha4eHUsI U3rMOAIONEro MOMEHTa Mx B XapaKTEpPHBIX

CEUYEHUSX U CTPOUM d1topy (puc. 3, a):

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;

C 1

4 Vicxons u3 sntopel M, (puc. 3, B)

M o= 15 kH-M = 15 * 10° H-Mm;

My ey 15+ 106 B 3

W = = =93700 mM3 =93,7 cm
X

[0] 160

B coorBerctBun ¢ I'OCT 8239—89 BbiOupaem aytaBp Ne 16 (cMm. mpu-
noxeHue 1).
[Tpumep 2.
Jlnst 3amaHHOM NBYX OmOpHOHM Oanku (puc. 4, a) ompeneiauTh PEakiuu OIop,
MOCTPOUTH AMIOPHI TOMEPEYHBIX CHUJI, H3THOAONIMX MOMEHTOB M OIPEACNIUTh
pasmepsl nonepeunoro ceuenus (h, b, d.) B hopme mpsSAMOYroibHUKA UK KPyTa,
OpUHAB [T ipsimoyroabHuKa h/b — 1,5. Cuutats [o]= 160 MI]a.

[TocnenoBaTenbHOCTh pELICHUS 3alayd Ta K€, YTO M B IpeabLaylel
3amaye. OTauymre Juiib B TOM, YTO JIaHHYIO 33/1ayy HauyMHAIOT PellaTh ¢
OTIPENICICHHS] peaKIui omop Oalku ¥ TMPOBEPKH MPABUILHOCTH

HaMJICHHBIX pEaKIUK.
Yy
a) uf—;#ﬁm \ Rg=10kH Eizf;gﬁyffzﬁ‘ M=20Kkt# ‘z; )
A 8 c 72 Eﬁiizx Y
L sm A ],‘H"l &M e P o x
q V 1\'?8 <, M,
0 ;] 3 0
Rp
5 b - 7
o R NS 11111 2
8
18
20
2 " ; WA M, cHmM
iz
90 J,zfnz
i

Pucynox 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;

ZMB=O; ZMB=—F1'OB+M2—F2'BC— RD—M1=O

—F{-OB+My—Fy ey —18-5+10—30-4—20
BD 10

Tak kak peakuus Rp oaydmsiach CO 3HaKOM MUHYC, TO U3MEHSIEM €€
IIEPBOHAYaJIbHOE HANPABJICHUE HAa IPOTUBOIIONOXKHOE. McTHHHOE HampasieHue
peakuuu Rp—BHU3 (puc. 4, 0).

Ilposepka:

>Yg=—F+RgtF2—Rp=-18+10+30-22=0.

VYcnosue cratuku )Y;= 0 BBINOJHSAETCA, CJEIOBATEIbHO, PEAKLUUU OIOpP
OIIPEJIEJICHBI, BEPHO.
[Ipu nocTpoeHuu 3MI0P UCIIOIB3YEM TOJBKO UCTUHHBIE HAPABJICHUS PEAKIIHil

otop.

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

3. OmnpenensieM B XapaKTEPHBIX CCUCHUSX 3HAUCHHS TIOTICPEUHON CHIIBI

Q, ¥ cTpouM JITIIOPY CleBa HampaBo (puc. 4, ).
yHEP > anp=p-F1= 1%

0]

= _F.=_-18 KH,
Qup= - 91% Rs N 18+10= - 8 kH;
0

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

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

Mg=- Fy- AB=- 18 - 5 =- 90xH"m;
Mger= - Fy * OC+ Rg*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
Mges=-F;-* OD + Rg* BD + My + Fp+* CD = -18 * 15+ 10 * 10 + 10 + 30-6 =



20 kH-m.

5. Boruncisiem pa3Mepbl ceueHus JaHHOUM OalKu U3 yCIOBUM TPOYHOCTH
Ha U3rud 1Mo JByM BapUaHTaM: a) CEUEHHUE — MPSAMOYTOJbHUK C 33JaHHBIM
COOTHOILIEHHEM CTOPOH (puc. 4, e);
6. 0) ceuenne — Kpyr (puc. 4, 0). Beruucnenue pazmepon
IPSIMOYTOJIRHOI'O CEYEHUS:
PR 2 M TH 20 106 s
x [o] T 160

2

— bh —
W, = b_un yuutsiBas, uro h = 1,56, Haxonum
Ucnons3ys popmyny W .

3 E_ 36:0.762-10 53 .
b=Vt =V = 1023/2.06 = 127 M

3

= nd
Vcroms3yst opmyity W, "32 , HAXOJUM JUaMETpP KPYIJIOro CEYCHUS

s 32w, _ 3320762109

d= — 314 = 196 mM.

3aganue

[1o ncxoaHPIM AAaHHBIM 3aaHUM NPAKTUYECKOTO 3aHATHs Ne 2:

a) TOCTPOUTB DIMIOPHI MOTIEPEYHBIX CHJI, U3TUOAIOIINX MOMEHTOB;

0) ompenenuth pasMmepsl mnomepeunoro ceuenus (h, b, d) B dopme
IPSIMOYTOJIbHUKA WIIA KpyTa, IPUHSB JUIsl MPAMOYyTOoIbHUKA /b — 1,5

B) 110J100paTh CeYEHUE TI0 COPTAMEHTY (JBa IIBEJUIEpa U IBYTaBp);

Cuurats [o]= 160 MIla;

I) W3 PACCUMTAHHBIX BapHAHTOB (QOpPM TMOMEPEYHOrO CEUEHUs BHIOpAThH
ONTUMAJIbHBIN BapUaHT U 0OOCHOBATH €TO0.

4. TlopsiIOK BBINOJHEHUS pabOThI

4.1 O3HaKOMUTBCS € 3a/IaHUSIMU;

4.2 N3yunTh 00IIUE U TEOPETUUECKHUE TTOJIOKEHHUS TI0 TEME TPAKTUUYECKOTO
3aHSTHUS,

4.3. PemuTh 3a71a41 CBOETO BAPUAHTA;

4.4. Iloka3ath pe3yJIbTaThl PACYETOB MPENOIABATEIIO

5. Bompocs! aJist caMOIIPOBEPKH



5.1. KakoBbl ipaBmiia 3HAKOB U3rUOAIOIIMX MOMEHTOB U MOMIEPEYHON CUITBI?



5.2. JInst 9ero cTposITCs SMIOPHI H3rUOAIOIINX MOMEHTOB U MOTIEPEYHBIXCHIT?
5.3. Iloyuemy MOXHO HE OIpEAENATh OMNOpPHbIE peakuuu i Oankw,
3aIIEMJICHHON TOJIBKO OJIHUM KOHIIOM, MPU MOCTPOCHUU IMIOP MOMEPEUHBIX
CWJI U U3TUOAIOIIUX MOMEHTOB?

5.4. Kak HaliTH Ha SIIOPE MONEPEYHBIX CHJI CEYEHHUE, B KOTOPOM BEJIMYMHA
U3ruOAaIoEero MOMEHTa UMEET HauboJbIIee 3HaYeHUE?

5.5. 1o kako#t popMysie onpenenseTcss HopMaabHOE HANPSYKEHUE B CEUCHUU
IPU YUCTOM H3ruode?

5.7. Yto Takoe 0CeBOl MOMEHT COIIPOTUBIICHUS U KAKOBA €ro pa3MEepHOCTh?

6. JlomalHee 3agaHue

6.1 IToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI

6.2 OpopMUTH OTYET;
6.3 M3y4nTh pEeKOMEHAYEMYIO JIUTEPATYPY.

7. CIIUCOK JIUTEpaTyphl
7.1. Apkyma A.N. ,®ponoB M.U. Texuuueckass Mexanuka — M. -,1983

7.2 2.Cadonona I'.I',, AptroxoBckas T.1O., Epmakos [[.A. Texuuueckas
MexaHuka: Yueonuk. — M.:MH®PA — M, 2015.
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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 6ubnmoTeka [ DIeKTpOHHBIN pecypc]| — Pexxum mocrtyma:
http://www.vbbooks.ru.

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

Crircok nuTeparypsl
1. HopmaTuBHas nurepaTypa U MICTOYHUKH:

1.1 ®I'OC cpeanero mnpodeccuoHaILHOTO 00pa30BaHMSA 110 CHEIUATBLHOCTH

15.02.01 «MoHTaX U TeXHUYECKas DKCIUTyaTalus MPOMBIIUIEHHOTO0 000pY/10BaHUS
(mo otpacisim)» (YTBepkaeH nprukazoM Munucrepctsa oOpazoBanus U Hayku PD
18.04.2014 r. Ne 349 3apeructpuponan B Muntocte Poccun 11.06.2014 1. Ne32681).

2. Pabouas nporpamma ydeOnor aucuumummabl OI1.03 Texaudeckas MexaHuKa 1o
cnennanibHocT  CITO  15.02.01 «MoHTaxx © TEXHUYECKash dSKCIUTyaTalus
IPOMBIIIEHHOT0 000py10BaHus (110 0TpaciisiM)» (0a30Basi HOJATOTOBKA).

OcHoBHas nuTeparypa:

1. Apkyma A.A. ,®ponoB M.U. Texunueckas mexannka — M. -,1983
2.CadonoBa I'.T',, Aptroxosckas T.1O., EpmakoB JI.A. Texuuueckas MexaHHuKa:
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)

@DOopMBI 1 METOIBI KOHTPOJISI M OIIEHKH PE3YIbTAaTOB O0yUCHHUS
YMmenus

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

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

- CTPOUTH DIMIOPHI HOPMAJIBHBIX HANPSHKEHUN, N3TH0AI0NTUX MOMEHTOB U JIp.;
HaGmroienrie u aHayin3 BBITIOJIHEHUS TPAKTUYECKUX PadoT.

TectupoBaHue.

AHanu3 BBITIOJTHEHHS CAMOCTOSTEILHON padOTHI.

HaGmroienrie 1 aHau3 BBIMOJHEHUS] TUCbMEHHBIX 3aJaHUM.

YcTHBIN omnpoc.

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 anayiu3 BHIMOJHEHUSI TUCbMEHHBIX 3aJJaHUM.

Y CTHBINM onpoc.
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