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Metoauueckue ykazaHus 1o yueOHo#l nucuuiuinHe «TeXHudeckas MeXaHUKa) COCTaBJICHBI B
COOTBETCTBUU C TpPeOOBAaHMSIMM K MHUHUMYMY pe3yJIbTaTOB OCBOEHHUS Y4eOHOM JUCIMIUIMHBI,
U3JI0XKEeHHBIMU B DeneparibHOM TIOCYAapCTBEHHOM CTaHJApTe CPEAHEro MNpoQeccCHOHaIbHOTO
oOpazoBanus no crenuanbHOcTH 08.02.01 CTpouTenbCcTBO M AKCIUTyaTalUsl 3aHUNH U COOPYKEHHI,
YTBEP)KJIEHHOTO MpHuka3oM MuHucTepcTBa oOpa3oBaHus U Hayku PD ot «10»suBaps2018 r. Ne2, u
IPU3BaHbl IOMOYb CTYJEHTaM 3a0YHON (OpMBI 00YUYEHMSI B CAMOCTOSITEILHON paboTe MO U3yYEHUIO
MaTepHaIoB yueOHOH TUCIMITIIMHBI.

Metoauueckue yka3zaHUs COAEPKAT PEKOMEHJALUM 10 M3Y4YEHUIO TEOPETUYECKOro OJoKa,
3aJaHusl U OOlIMe PEKOMEHJALMU IO BBINOJHEHUIO KOHTPOJIBHOM paboThl, a TakXke BKIIIOYAeT
BOIPOCHI U 3aJ]aHMsI K DK3aMEHY.
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BBEJIEHUE

Metoanueckue ykazaHusi Ui CTYIEHTOB 3a04HON (pOpMBI OOYUEHHSO YUeOHOH AUCIUILTUHE
«TexHuueckas MEXaHHUKay MpelHa3HAuEHBI ISl pean3alii MporpaMMbl MMOATOTOBKHU CHEIMATNCTOB
CpeaHero3BeHa B COOTBETCTBUU ¢ DepepalibHBIM rOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
no crneruaibHocTH 08.02.01 CTpouTENbCTBO U AKCITyaTallUs 31aHUN U COOPY>KEHUM.

CamocrosTenbHas paboTa Mpu 3a04HOM popme 00yUueHHs SIBISETCSI OCHOBHBIM BUJIOM y4eOHOM
JESTENIbHOCTH U MIPEIoiaraeT CieIyromiee:

—CaMOCTOSITEIIbHOE N3YYEHHE TEOPETUUECKOT0 MaTepHaa;

—BBINOJIHEHUE KOHTPOJIBHOM paboThI,

—IOJrOTOBKY K POMEKYTOYHOU aTTeCTALIUU.

Hacrosmme meronuyeckue yka3zaHUsi COCTaBIIEHBI B COOTBETCTBUHM C paboueil mporpammon
y4eOHOM TUCIMITIMHBIM BKIIFOYAIOT BAPHAHTHI KOHTPOJIBHON pabOTHI JAJIsl CTYIEHTOB 3204HON (hOPMBI

Llenb MeTOOMYECKMX YyKa3aHUH — IOMOYb CTYACHTaM IPU CAMOCTOSITEIbHOM OCBOEHUU
IPOTPaAMMHOTO MaTepralia M BBHITIOJTHEHUH TOMAITHEW KOHTPOJIBHON paboTHI.

MeTtoauueckue yKa3aHus BKIIOYAIOT:

OO01yr0 XapaKTepUCTUKY YI4eOHON JUCIIUTIINHBIL.

CogepxaHue TeMaTHYECKOTO IJIaHa y4eOHOM TUCITUTUINHEI.

MeTtonyeckue peKOMEHAALNUHU 10 BHIIIOJHEHUIO KOHTPOJIbHOM paObOThI.

BapuaHTbl KOHTPOJIBHOM pabOTHI.

3anaHus A YK3aMEeHa.

O6pazen odopMiIeHHs TUTYIBHOTO JIUCTa KOHTPOJIBHOU PabOTHI.

O06paserr oopMIICHHSI COACPKAHKSI KOHTPOJIBHOU PabOTHI.

O0pa3oBarenbHbINH MapLIPYT 00yYarOIIerocs 3a04HOM (POPMBI IO YueOHON AUCIUILITUHE.

Hapsmy C HACTOSAIIMMH METOJAWYECKHMMH YKa3aHHWSIMH CTYACHTBHI 3a04HOU (OpMBI OO0y4YEeHHUs
JOJKHBl ~ HCIIOJIb30BaTh  y4€OHO-METOJMWYECKYI0 JOKYMEHTAIMI0 [0 Y4eOHON AMCIMILIMHE,
BKJIIOYAIOILYI0 pPabouyl0 MpOorpaMMy; METOJMYECKUE YyKa3aHUs JUIsl NPAKTUUECKUX 3aHITUH U
1a00paTOPHBIX PadoT.

[Tepedensr yueOHO-METOAMUECKOTO U MH(OPMAITMOHHOTO 00ECTICUCHUSI PealU3aIlii MPOTPaMMBbI
y4eOHOI TUCIMITIIMHEI NIpeJICTaBlIeH B pabouelt mporpaMmme Ha 00pa30BaTeIbHOM MOpTaJe.

NG~ WNE

O0pa3zoBaTenbHBIN MapWIPyT

Y4eOHbIM IJJaHOM JJIS  CTYIEHTOB 3a04yHOW (GopMbl O0OydeHHs MpelyCMaTpUBAIOTCS
TEOpEeTUYECKHe, TPAKTUUECKUEe 3aHATUS U JlabopaTopHble palboThl, caMoCTOsTeNbHas paboTta
CTYJICHTOB.

OO030pHBIE JEKIUH TMPOBOJATCS MO CIOXKHBIM JUI CAMOCTOSITEIBHOTO M3y4Y€HHUs TeMaMm
IpOrpaMMbl U JIOJDKHBI TOMOYb CTYJEHTaM CHUCTEMaTH3UPOBaTh pE3YNbTAaThl CAMOCTOSTEIbHBIX
3aHATUN.

[TpoBeneHne NpakTUYECKUX 3aHATHI OPUEHTHPOBAHO HA 3aKPEIJIEHUE TEOPETHUECKUX 3HAHMM,
NOJYyYEHHBIX IPU CaMOCTOSATENIbHOM H3YYEHHH M Ha OO030pHBIX JIEKIUSAX, M MPHOOpeTeHHe
HE0OXO0IMMBIX KOMITETEHIIUH 10 N3y4aeMOU TUCIUIUINHE.

OO0s3aTenbHBIM ~ YCIIOBUEM  OCBOCHMSI  JUCHUIUIMHBI  SBISETCS  BBINOJIHEHUE  OJHOM
KOHTPOJIbHOMPaOOTh.MeToanueckne yKa3aHHsl yCTaHABIMBAIOT €AUHbIE TPEOOBaHUS K BBINOJIHEHHUIO
¥ 0(hOPMIIEHUIO KOHTPOJIbHOM paboThI.

[Io uroram wu3y4yeHHs] AMCUUIUIMHBI MPOBOAUTCA SK3aMeH. llepedHu BOMPOCOB U BapHAHTHI
3aJJaHHii IPe/ICTaBJICHbI B pa3jene 5.

OO0pa3oBaTeabHBI MapUIPyT OOYYAOMIETOCS 3a09HOW (GOpPMBI MO y4eOHOW HUCIUTUINHE
IpeJCcTaBjeH B IpUIOkKeHnu B.



1 OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUAILINHBI « TEXHUYECKAS
MEXAHHUKA»

1.1 MecTo AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKHU CHENHATIUCTOB CPeIHero

3BeHA
VYuebHast qucuuiuinHa « TexHudeckas MeXaHHKay OTHOCUTCS K 00menpodeccHoHaIbHOMY LUKITY.

OcBoeHHIO Yy4eOHOM JUCHUIUIMHBI TPEAIIeCTBYeT u3ydeHue yueOHbix gucturmumH [11.01

Maremaruka, [1/].03 ®usnka.

Hucuunmuna  «TexHuueckass ~ MeXaHUKa»  SBIIAETCS — NPEILISCTBYIOLIEH UL

npodeccrnonanbHbIX Moaysei: [IMO1. YyacTie B poeKTUPOBAHUY 3AaHUN U COOPYKEHUI.

N3Yy4YCHUA

1.2 leab u nJIaHUpPyeMble Pe3yJabTaThbl 0CBOEHUS THCHUILIMHBI:

Conepxanue IUCLUIUIMHBI OPHUEHTUPOBAHO HAa IOJArOTOBKY OOYYalOLIMXCS K OCBOEHUIO
npoeCCUOHATBHBIX MOJYJeH MporpaMMmbl TOATOTOBKM CIIEHUAIMCTOB CPEJAHEr0 3BEHA 110
CHELHATbHOCTH U OBJIAJICHUIO CIEIYIOUIMMH OOIIMMHU U MPO(eCCHOHAIBHBIMU KOMIETEHIMSAMMU:

IIK 1.1. Ilonbupare HauOoyiee ONTUMAIbHBIE PEIIEHUS M3 CTPOUTENbHBIX KOHCTPYKLUUN U
MaTepHajoB, pa3padaTbiBaTh Y37bl U JETAIM KOHCTPYKTHBHBIX 3JIEMEHTOB 3JaHUN U COOPYKEHUH B
COOTBETCTBHUH C YCIOBHSMU dKCIUTyaTanuu u HazHaueHusimu ([1K-1);

1K 1.2. BbINOMHATH pacueThl ¥ KOHCTPYHPOBAHUE CTPOUTENIbHBIX KOHCTpyKIui (ITK-2).

OK 01. Beibupats crioco0sl penieHus 3aaad npohecCHOHATEHON AeSITeIbHOCTH TPUMEHUTEIBHO K
Pa3JINYHBIM KOHTEKCTaM;

OK 02. OcymecTBiiaTh TOUCK, aHAIA3 W HMHTEPIPETAMIO HWHPOpPMAIMKA, HEOOXOIMMOHN JUIs
BBINOJIHEHUS 3a]1a4 IPOPEeCCUOHATIBHOMN 1EATEIbHOCTH,

OK 03. IInanupoBaTh W peaJM30BBIBATH COOCTBEHHOE MPO(ECCHOHAIFHOE M JIMYHOCTHOE
pa3BUTHE;

OK 04. PaboraTh B KOJJIEKTHBE M KOMaHJe, d(P(PEKTUBHO B3aMMOJCHCTBOBATH C KOJUICTAMH,
PYKOBOJICTBOM, KJIIMEHTAMHU.

Koo IIK/ OK Ymenusn 3nanusn
IK 1.1. V1. BBIOJHATH pacyeThl Ha 31. 3aKOHBI MEXaHHUKU J1e(HOPMHUPYEMOTO
MIPOYHOCTb, )KECTKOCTh U TBEP/IOrO Tela, BUABI Aepopmaliuii,
YCTONYHMBOCTD 3JIEMEHTOB OCHOBHBIE PacueThl;
COOPYKEHHI; 32. ompenieneHue HATPaBICHUS PEaKIIUN
V2. onpenenars aHaIUTHIECKUM U CBSI3H;
rpagu4ecKuM Crioco0aMu yCuius, 33. onpeeneHue MOMEHTA CHIIBI
OTIOpHBIE peakluu OanokK, pepM, pam; OTHOCHUTEJIBHO TOYKH, €TO CBOMCTBA;
34. TUTBI HArpy30K M BUJBI OTIOp OAJIOK,
hepm, pam;
IK 1.2. V3. onpenensars yCUaus B CTEPHKHIX 35. HanpsxeHus U qedpopManu,
bepm; BO3HUKAIOIINE B CTPOUTEIIBHBIX
V4. cTpouTs 310pbl HOPMAIBHBIX 3JIEMEHTax MpHu paboTe MoJ Harpy3Koii;
HaNpsHKeHUH, N3TUOAIOINX MOMEHTOB | 36. MOMEHTHI HHEPIIMU MPOCTHIX CEYCHUN
u ap.; 3JIEMEHTOB U JIp.;
OK 01. VY01.2 ananusupoBats 3agauy w/win | 301.3 ocCHOBHBIE HCTOUHUKU HH(OpMAIIH
po0GJieMy U BBIACTATH €€ COCTaBHBIE | U PECYpChI IS pelieHus 3a1a4 1 npooiaem
4acTy; B IPO(ECCHOHATILHOM H/MITH COLIMATbHOM
VY01.3 onpenensars 3Tanbl pelieHus KOHTEKCTE;
3a/1a4u; 301.4 cTpykTypy niaHa JUisl peLIeHUs]
3a/1ay;
OK 02. Y02.4 crpykrypupoBath noinydaemyto | 302.3 ¢popmar opopmieHus pe3ynbTaToB
uH(pOpMaILIHIO; MoucKa HHPOpMaIu
Y02.5 BeIaensATh HanboJIEe 3HAUUMOE
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B IepevyHe HHPOPMAIIHH;
Y02.7 ohopMisTh pe3ynbTaThl
TIOKCKA;
OK 03. V03.2 npuMeHsITh COBPEMEHHYIO 303.1 copeprkaHue akTyajlbHOU
Hay4YHYIO MPOPECCHOHATBHYIO HOpPMAaTHUBHO-TIPABOBON JOKYMEHTAIIHH;
TEPMHUHOJIOTUIO; 303.2 coBpeMeHHas Hay4Has U
npodeccuoHaIbHasi TEPMUHOJIOTHUS;
OK 04. Y04.8 appexTrBHO paboTarh B
KOMaHJIe

1.3 O0bem yueOHO# THCHMIIMHBI M BUAbI Y4e0H0ii padoThl (3204HO)

Bun yuyeOHo# padoThI

O0BbeM yacoB

O0bem 00pa3oBaTeIbHOI POrPaMMBbI 102

B TOM YHCIIE!

JIEKINH, YPOKHU 12
na00paTOpHBIE 3aHATHUS He npedycmompeno
NPAaKTUYECKHE 3aHITUS 4

KypcoBasi paboTa (IpoeKT)

He npedycmompeno

KOHCYJIbTalluN

CamocrosiTesibHas padora

80

HpOMe)KyTO‘{HaH arrecranus

Dxzamen

B TOM 4HUCJIC:

UTOroBasi KOHTPOJIbHAs paboTa

He npedycmompeno

JIOMalIHssl KOHTpoJibHas pabora Nel

2 Kypc




2 COJEP)KAHUE TEMATHYECKOT' O INIAHAYYEFHOUN JUCHUTLIAHBI
PA3JIEJI 1Teopernyeckasi MeXaHHKA

Tema 1.1 Cratuka. OcHOBHbIE NOHATHUS U aKcUOMBIL. [l10cKkasi cucTeMa CXOAAIUXCH CHJL.

OcHoOBHbIE MOHSITUS] U TEPMHUHBI M0 TeMe: CTaTHKa, BEKTOP, TBEPOE TEJNO, IMHUS ACUCTBUS
CHUJIBI, CHCTEMA CWJI, BHEIIIHSS CUJla, BHYTPEHHSS CUJIa, COCPELOTOUEHHBIE U pacIipeieICHHbIE
Harpy3KH, peakliy CBS3€H, MPOEKIS CUIIbI, PAaBHOJACHCTBYIOIIAs, CI0KEHHUE CUJI, aKCHOMBI,
YpaBHEHHE PABHOBECHS.

Ilnan uszyuenus memot.
MarepuanbHast TOUKa, a0COJIIOTHO TBEPAOE TEJO.
Cuna. Cucrema cui.
PaBHOzelicTBYIOLIas M ypaBHOBEUIMBAIOLIAsl CUJIbl. AKCHOMBI CTaTHUKH.
CBsI34 M MX pEaKIIUHU.

5. Cucrema cxojsuuxcs cuil. OnpeaesieHne paBHOACHCTBYIONIEH T€OMETPUUECKUM CITIOCOOOM.
['eomeTpryeckoe yclioBUE paBHOBECHSI.

6. Ilpoexuust CHUIIBI Ha OCh, IPABHIJIO 3HAKOB.

7. AHanuTUyecKoe OmpeeieHne PaBHOACHCTBYIONIEH. Y paBHEHUSI PABHOBECHS B
aHATUTUYECKOU popme.

Ilpakmuueckue 3anamusn

[TpakTudeckas pabdora 1. Onpenenenne paBHOACHCTBYIOMIEH IIOCKOH CUCTEMBI CXOISIIUXCSI
CHUJI aHATTUTHYECKU.

[TpakTdeckas pabota 2. PeneHne 3a1a4 Ha ONpeelicHUe Peakuy CBA3eH rpaduaecKu

NS

Tema 1.2 Ilapa cuJ1 1 MOMEHT CHJIBI OTHOCHTEJIBLHO TOUYKH. Ili1ockas cucreMa npon3BoJibLHO
PACIOJIOKEeHHBIX CH.IL.

OcHoOBHbBIE IOHATHS] U TEPMHUHBI 10 TeMe: [IJIEY0 CUJIbL, Tapa CUJI, MOMEHT Mapbl CHJI, MOJIyJIb
napsl CHJI, 5KBUBAJIEHTHOCTD Map, MJIOCKasi CUCTEMA Map, MPOCTPAHCTBEHHAs CUCTeMa Hap, YCIOBUS
paBHOBECHS], YPAaBHEHUsI paBHOBECHSI, OTIOPBI, COCPETOTOUEHHBIE U pacIpe/ieJICHHbIE Harpy3KH,
peakIMu CBsi3eH, IapHUPHO-TIOIBUKHAS U IIAPHUPHO-HEO/BI)KHAS ONOPBI, J)KECTKasl 3aJesIKa, OajkKa.

Ilhan uzyuenua memo:

1. ITapa cuii. MoMeHT napsl. MOMEHT CUJIbI OTHOCUTENIBHO TOUYKH.

2. IIpuBeneHne cuibl K JTaHHON TOYKE.

3. IIpuBenaeHre MIOCKOM CUCTEMBI ITPOU3BOJIBHO PACTIOJIOKEHHBIX CUJI K JTAaHHOMY LIEHTDY.
['1aBHBIN BEKTOP M TJIABHBIII MOMEHT CUCTEMBI CHJI M UX CBOMCTBA.

4, PaBHOz€ElCTBYIOIIAs TIaBHOW CUCTEMBI IPOU3BOJIBHBIX CUJl. Teopema BapuHboHa.

S. PaBHoBecue cucremsl. Tpu BUIbI ypaBHEHHsI pABHOBECHS.

6. banounsie cuctemsl. Touka kaaccuuKauy Harpy30K: COCPEOTOUCHHAs CUIIa,

COCpEI0TOUEHHBI MOMEHT, paclipesiesieHHas Harpy3ka. Bunbl onop.

Ilpakmuueckue 3anamus

[TpakTnueckas pabota 3. Pemienue 3aa4 Ha orpeiesieHHe peakiuii B apHUpax 0ag0uHbIX
CHUCTEM.

[IpakTuueckas padota 4. Pemenue 3aa4 Ha ONpeAeIICHHE PEAKIIH KECTKO 3aIlIeMIICHHBIX
0aoxk.

Tema 1.3. IlpocTpancTBeHHasi cHCTeMA CHJI.

OcHOBHBIE TOHATHS U TE€PMHUHBI 11O TEME: YCJIOBUA paBHOBECUA, MOMCHT CHUJIBI OTHOCHUTECIBHO
OCH, YPaBHEHUS PABHOBECHUS, IPUBEICHUE CHII K 3aJaHHOMY LIEHTPY, 3aBUCUMOCTb MEKy MOMEHTAMHU
OTHOCHUTECIIBHO LICHTPA U OTHOCUTCIIBHO OCH.

IInan uzyuenua memo.

1. PaznoxxeHue CUiibl IO TPEM OCSIM KOOPJUHAT

2. ITpocTpaHCcTBEHHAs: CUCTEMA CXOIALINXCS CUJI, €€ PABHOBECUE



3. MoMeHT cuIBbI OTHOCUTEIILHO OCH

4. [TpocTpaHcTBEHHAs CUCTEMa TIPOU3BOIBLHO PACIIOIOKECHHBIX CHJI, €€ pABHOBECHE.

Ilpakmuueckue 3anamusn

[IpakTuyeckas padora 5. OnpeneneHne MOMEHTa CHIIbI OTHOCHTEIBHO OCH MTPOCTPAHCTBEHHOM
CHCTEMBI IIPOU3BOJILHO PACIIOIOKEHHBIX CHIL.

Tema 1.4. IlenTp Ts12KeCTH

OcHOBHBIE NOHATHA M TEPMHUHBI N0 TeMe. KOOPIAUHATHI LIEHTPA TAKECTH, METOJL CUMMETPHH,
METOJ OTPHUIATENBHBIX MacC, METOJl pa30MeHHs, CTaHJAPTHBIC MPO(UIH MTPOKaTa,.

Ilnhan uzyuenua memo.

1. PaBHozeiicTByIOIIast ccTeMa nmapajuieNibHbIX CHIL. LIeHTp cuCTeMBbl nmapaieNbHbIX CHIL.
[leHTp TsHKECTH Tena.
2. LlenTp TsKECTH MPOCTHIX TeoMeTpudeckux uryp. Llentp Tsokectu. Onpenenenue

HOJIOXKEHHS [IEHTPA TSHKECTH IUIOCKON (pUTyphI ¥ PUTYpBI, COCTABIEHHOH U3 CTaHAAPTHBIX IpoduiIeit
npokaTa

Ilpakmuueckue 3anamusn

[TpakTuyeckas padora 6. OnpeneneHne NeHTpa TSHKECTH IUIOCKUX (DUTYp U CEUCHHUH,
COCTaBJICHHBIX U3 CTaH/JIapTHBIX NPOKATHBIX NPOQUIEH.

[TpakTuyeckas padora 7. Onpenenenne HeHTpa TSHKECTH CI0KHBIX CEUYSHHI, COCTABICHHBIX U3
HPOCTBIX TEOMETPUIECKUX (HUTYD.

PA3JIEJI 2ConpoTHBJ/IeHHEe MATEPHATIOB

Tema 2.1 OcHOBHBIE 110JI0:KeHUs connpomaTta. PacTsiskeHue u coxxkatue.

OcHOBHbIE MOHATHA U TEPMHUHBI N0 TeMe: IIPOYHOCTH, KECTKOCTh, BHEIIHUE HATPY3KH,
negopmanuy, 10MycKaeMble HalpsKEeHUs, IOMYIIEHUsS B CONPOTUBICHUN MaTEePUaIoOB, MEXaHUYECKHUE
CBOICTBA MaTEpUAIIOB, YPaBHEHUS paBHOBECHS, OpPYC, METO/ C€UeHUH, SIopa, Ko HUIMeHT 3anaca
IPOYHOCTH, pACTSKEHHE, CKaTHe, YIaCTOK CEYeHHUs], XapaKTepHbIe TOUKH, KpyueHHUe, u3ruo, cpes,
CMSITHE.

ITnan usyuenus memot.

1. 3apgauu conpomara. [lonsiTue o pacuerax Ha MIPOYHOCTh U YCTOWYUBOCTb.

2. Jlebopmanuu ynpyrue u miuactuusbsle. Knaccudukaius Harpys3oxk.

3. OcHoBHBIC BUJBI AedopMaIiui. MeTo1 CeUeHUH.

4. HanpsiokeHus: IOJIHOE, HOpMaJIbHOE, KacaTeNlbHOE.

5. TlpomonpHBIE CHITBI, HX 3ITIOPBI. HOpManbHbIe HANPsKEHUS B TIONIEPEYHBIX CEUCHHSX, HX
smropsl. [IponosibHbIe U Tonepeunble AedopMaIiy P PacTKEHUU U CxKaTuu. 3akoH ['yka.
Koad¢unuent Ilyaccona.

6. VMcnblTanue MaTepuanoB Ha pacTsSKEHUE U CXKATUE MPH CTATHUECKOM HarpyKeHUH.
KoaddumnuenT 3amaca npoynocTwu.

7. PacueTbl Ha IPOYHOCTh: IPOBEPOUHBIN, MPOEKTHBIN, pacueT JOMYyCTUMON Harpy3KH.

8. PacTshkeHHe U c)KaTHe B DJIEMEHTaX CTPOUTEIBHBIX KOHCTPYKITHI.

Jlabopamopnvie padomul/ lIpakmuueckue 3anamus

[TpakTrueckas pabota 8. Pemienue 3aa4 Ha IOCTPOEHHUE IO MPOJOJIBHBIX CHJI, HOPMAJIbHBIX
HanpsDKEHUH, epeMelieHuii cedeHuit Opyca.

JlaboparopHas pabota 1 VcnbiTanne 00pa3iioB MaTepraioB Ha PaCTKEHHE

JlaGopatopHas pabota 2 VcnbeiTanue 00pa3iioB MaTepHalIOB Ha CHKaTHE

Tema 2.2 IIpakTHuyecKue pacueTsl Ha cpe3 U cMATHe. ['eoMeTpHYecKre XapaKTepUCTUKH
IUIOCKHUX CEYCHUI.

OcHOBHBIC OHATHS H TEPMHUHBI M0 TeMe: PaBHOJIEHCTBYIOIIAs YCUIINH, IUIOIAlb CEUEHUS,
MOAYJb YIOPYIroCTH, CpE3, CABUT', BUABLI PACUCTOB, HAIIPSAKCHUA CMATHUA, ITIOIICPEUYHAA CHUJIa, YIIPYTUC



negopmanuy, MiIacTU4Hble AeGopMariui, CTaTHYECKU MOMEHT IUTOIAId, MOMEHT MHEPIIMH, PAIIYC
WHEPLNH, IEHTP TSHKECTH, BHELICHTPEHHOE HarpyKEHUE.
IInan usyuenus memot.

1. Cpe3, OCHOBHBIE pacueTHbIE MPEANOCHUIKH, OCHOBHBIE pacueTHbIE (POPMYJIbI, YCIOBUE
IIPOYHOCTH.

2. CwmsTHe, yCIOBHOCTHU pacyera, pacueTHble (popMyJibl, ycioBus npouHocTy. [Ipumepsl
pacyeTos.

3. CraTuueckuil MOMEHT IUIOLIAId CEYCHHUS.

4. OceBoii, OJIApHBIN U LEHTPOOEKHBI MOMEHTBI HHEPILIUH.

5. MoMeHTBI MHEpLIMU NPOCTEHIINX CeYEHUI: PSIMOYTOJIbHUKA, KPYyra, KOJblia,

oTpesieNieHUE TIaBHBIX [ICHTPATBHBIX MOMEHTOB WHEPIIMHA COCTABHBIX CEYCHHUIA.
Jlabopamopnwvie pabomot
JlabopaTtopHnast pabota 3 McnbeiTanue cranu Ha CABUT (cpe3)

Tema 2.3. Kpyuenne.

OcHOBHBIE IOHATHS U TEPMHUHBI M0 TeMe: KPYUEHHE, KacaTeJIbHbIE HAIIPSKEHUS, SII0Pa,
MOAYJb YIIPYTOCTH, OJIAPHBIA MOMEHT COIIPOTUBIICHMS, IIPEIE] TEKYUYECTH, OIIAaCHBIE YYaCTKH, JII0pa
KPYTAILIUX MOMEHTOB, yYTOJI 3aKPY4YUBAHHUS.

Ilnhan uszyuenus memot:

1. Yucrsiii casur. 3akoH ['yka npu casure. Mozeins caBura. BHyTpeHHUE CUII0BbIE
(dakTopbl IpU KPYYEHUH. DMIOPHI KPYTAIIMX MOMEHTOB.

2. Kpyuenue Opyca kpyrioro nomnepeqoro cedeHus. OCHOBHbIE TUIIOTE3bI

3. HanpsikeHns B IONEepeyHOM CEYEHUN. YTOJ 3aKpy4YHBaHUS.

4. PacyeTsl Ha MPOYHOCTH U JKECTKOCTH NPU KPYUECHHH.

Hpaxmuttecxue 3AHAMUA
HpaKTI/I‘{CCKaH pa60Ta 9. Pemrenne 3aia4 Ha MMOCTPOCHUC S0P KPYTAINIUX MOMCHTOB, YTJIOB
3aKpy4duBaHUs. Brimonaenue PACUCTOB HA IMPOYHOCTH U KECTKOCTH IIPHU KPYUCHUHN

Tema 2.4. ConporusJiienue ycranoct. [IpouHocTs npu 1MHAMHYECKUX HATPY3Kax

OcHOBHBIC NOHATHS H TEPMHHBI 10 TeMe. TUHAMUYECKHE HAarpy3KH, yCTaJI0CTh MaTepuana,
COIPOTUBIIEHUE YCTAIIOCTH, LINKJI HAIPSXKEHUH, IEPHOJ IIMKJIa, MUHUMAJIbHOE U MAaKCUMAaJIbHOE
HaNpsDKeHUs, aMIUIMTY/1a [UKIIA, KO3 GUIIMEHT aCHMMETPUH LIUKJIa, TOJOOHBIN LUK, OTHYJIEBOM
LUKJI, IUKJINYECKas JOITOBEYHOCTh, MECTHBIE HAIIPSKEHUS, TEOPETHUECKUN KO DUIIUEHT
KOHIIEHTPALlMH LIUKJIa, KOHIIEHTPATOp HAIPsKEHHH, KoJIeOaHue COOpyKEeHUH .

Ilhan uzyuenua memo.

1. [{uKibl HanpspKEHUH. Y CTaloCTHOE HAaNpshKeHHe, ero NpUYMHbI U XapakTep. Kpusas
YCTAJIOCTH, TIPEAEI BHIHOCITHBOCTH.

2. @DakTOpbI, BAUAIOIINE HA BETMYUHY NpeJiena BBIHOCINBOCTH

3 KoaddurmenT 3anaca mpogyHOCTH

4. [TonsiTHe 0 nUHAMHYECKUX Harpy3kax. CUIIbl HHEPIMH IIPU pacdeTe Ha MPOYHOCTh

5 [TpuOn>KeHHbIN pacyeT Ha IelCTBUE YIApHON Harpy3Ku

6 [TonsiTHE O KONIEOAHUSAX COOPYKEHHI

Tema 2.5. U3rud

OcHoBHbIE MOHATUS] M TEPMHUHBI 110 TeMe: U3TU0, U3MEHEHHE KPUBU3HBI OCH Opyca, YUCThIN
u3ruo, nmonepeuHslid 3ruod, 6ajka, MIOCKOCTh U3rMda, HOpMabHbIE HANIPSHKEHUS IPU U3rube, smropa
U3TU0AIOIIUX MOMEHTOB, MOMEHT COIIPOTUBIICHUSI CEYEHUSI U3TUOY, 0CEBOM MOMEHT CONPOTUBIICHUS,
HEeNTpasbHas JIMHUSA, JINHENHBIE IEPEMELICHMS], YTIIOBbIE IIEPEMELICHHUS.

IThan uzyuenua memo:

1. OcHoBHBIE TIOHATHS U omnpenenenus. Knaccudukanus BugoB usruoa.

2. BuyTpenHue cuiioBbie (hakTOpbl IPU MPSIMOM U3THO€E. DMIOPhI MONEPEYHBIX CHIT
U3ru0aronux MOMeHTOB. HopmaiibHble HanpspKeHus Ipu U3ruoe



3. JuddepeHnmanbHbie 3aBUCUMOCTH MEKy U3THOAIOIINM MOMEHTOM, TTOTIEPEUHOM
CUJION M MHTEHCUBHOCTBIO PACHpeIEIEHHON Harpy3KHu.

4. PacueTsl Ha MPOYHOCTH MpH U3THOE.

5. PanmonansHbie GOpMBI OMIEPEUHBIX CEUEHUIN 0ANOK U3 TUIACTUYHBIX U XPYIKUX
MaTepUajoB

6. [TonsiTre kacaTeabHBIX HAMPSKEHUM MIPU U3THUOE.

7. JluHeliHbIE U YIIIOBbIE IEpEMEILeHHs TP U3ruoe, ux onpezaencHue. PacueTsl Ha
JKECTKOCTh

Ilpakmuueckue 3anamus

[TpakTuueckas pabota 10. Pemenue 3a1a4 Ha MOCTpOEHHE S0P MOMEPEUHBIX CHII U
M3rU0a0IIUX MOMEHTOB

[TpakTueckas padota 11. Beibop panimoHaabHBIX CeUEHU OaIKU

PA3JIEJI 3. CtaTuka coopy:keHM i

Tema 3.1 OcHOBHBIE IOHATHS U PACYeTHbIE CXeMbI COOPYKEHUI

OcHOBHbIE IOHATHSI U TEPMUHBI M0 TeMe: CTEPKHEBBIC COOPYKEHUS, TOHKOCTCHHBIC
COOPYKEHHSI, MACCUBHBIE COOPY>KEHUS, pacyeTHas CXeMa, IIIOCKHE COOPYKEHUS, POCTPAHCTBEHHBIE
COOpYKEHHUs, 0e3pacIOpHBIE COOPYKEHHUsI, PACTIOPHBIE COOPY>KEHUSI.

Ilnan uszyuenus memot.

1. OCHOBHBIE TTOHSTHSI.
2. PacueTHas cxema coopy KeHHI.
3. Knaccugukaius pacueTHBIX CXeM COOpYKEHHUN

Tema 3.2 KunemaTndyeckuii aHAJIN3 IVIOCKUX CTEPKHEBBIX COOPYKEeHU I
OcHOBHBIC IOHATHS H TEPMHUHBI N0 TeMe. KUHEMATUYECKUI aHalIu3, CTaTHYECKast
MU3MEHSAEMOCTb CUCTEMBI, FTEOMETPUUYECKASI U3MEHSAEMOCTh CUCTEMBI, JUCK, LIAPHUPHBIN CTEPKEHBD,

CTCIICHDb CBO6OI[BI, HpOCTOﬁ rapHup, KpaTHHfI hrapHup, y3€JjI, MrHOBCHHAA U3MCHACMOCTD, JKCCTKAA
CBA3b.

ITnan usyuenus memot.

1. I'eomeTpryeckn U3MEHSIEMBIE U HEU3MEHSIEMBIE COOPYKEHUS.
2. Crenenb cBOOO/IbI MIIOCKOW CUCTEMBI.

3. AHaIN3 TeOMETPUYECKON CTPYKTYPBI COOPYKEHUM.

4. MruaoBeHHas U3MEHAEMOCTb CUCTEMBI

Tema 3.3 MHoronpoJieTHble CTATHYECKH ONpeAeTuMble 0aJIKu

OcHoOBHbBIE OHAATHS] U TEPMHUHBI 10 TeMe: [T03TaXKHAsI CXEMa, OCHOBHBIE AJIEMEHTHI,
HepeaaToOuHbIe JIEMEHTHI, IOJIBECHbIE AJIEMEHTHI, HEOOXOJMMOE YUCIIO LIAPHUPOB, S0P
MOMNECPECUYHBIX CUIT U 1/13r146a}01111/1x MOMCHTOB.

IInan usyuenus memot.

1. Bupl MHOTOIIPOJIETHBIX OAJIOK.
2. VY ci1oBUsI HEU3MEHSEMOCTH.
3. AHAIMTHYECKUI pacueT MHOTOTIPOJIETHBIX CTATHYECKHU OMPEISTUMBIX OaIOK.

Ilpakmuueckue 3anamus
[IpakTuueckas padota 12. Pacuer MHOTONPOJIETHON IIAPHUPHOHN OaKu

Tema 3.4TpexmapHupHbie apKU

OcHoOBHBIC IOHATHS H TEPMHUHBI 110 TeMe:. apKa, POJIET apKH, TOBEM apKH, OCh apKH,
YCJIOBHSI paBHOBECHS, PaCIIOpP, APOYHBINA N3TUOAIOIINNA MOMEHT, OAJIOYHBINA M3THOAIOIINI MOMEHT,
apKa C 3aTsKKOM.

Ilnhan uzyuenua memo.
1. OO11e cBeIeHUs O TPEXIIAPHUPHBIX apKax.
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AHaJIUTHUYECKUI pacyeT TPEXIIAPHUPHON apKu.
TpexmapHupHas apka C 3aTSHKKOM.

KpuBas nasienus.

PanmonanpHas och apku.

SAREI A

Tema 3.5 CraTuuyeckHu onpeaejaumMble MJIOCKHE PaAMbI

OcHOBHbBIE OHATHS U TEPMHUHBI M0 TEMe: pama, CTOWKA, PUTEITb, SMIOPHI TPOJIOJIBHBIX U
MOTEPEUHbIX CUJI, U3TUOAIOIIUX MOMEHTOB, PABHOBECHE Y3JIOB.

Ilnan uszyuenus memot.

1. OO0wue cBeneHus.
2. AHaTUTHYECKUN PACcUYET MPOCTHIX PaM.
3. AHaJIUTHYECKUN pacyeT TPEXIMAPHUPHBIX paM.

Ilpakmuueckue 3anamus
[TpakTrueckas padora 13. Pacyer mmockux pam

Tema 3.6 Ilnockue craTn4yecku onpeaeanmbie pepmbl
OcHOBHbIE OHATHA M TEPMHUHBI N0 TeMe: Gepma, Tosic hepMsbl, pemerka Gpepmbl, maHes,
CTOliKa, packoc, y3el, GepMbl C TPEYToJIbHOM pelIeTKon, GepMbI C PACKOCON PEIIETKOM,
HIpeHTeNbHBIe (epMBbI, 0aI04YHbIe (pepMBbI, KOHCOJIBHBIE epMBbl, OATOYHO-KOHCOIBHBIE (PepPMBI,
apoyHble pepMbl, HYJIEBOU CTEpKEHb, nuarpamma Makcsemia- KpeMOHbI, MeTO/1 BBIpE3aHHUsl Y3JI0B.
Ilnan uzyuenusn memol.
OO0111e cBeIeHuUs.
Kunematuyeckuii ananus GpepMel.
AHaMTHYECKHH cITOc00 pacyeTa Gpepm.
['paduueckuii crmocod onpeneneHus CHil B CTEPKHIX hepM.
. [TonsiTust 0 pacyere MIMPEHTENbHBIX hEepM.
Ilpakmuueckue 3anamusn
[TpakTuyeckas pabdora 14. OnpeneneHue ycuiuii B CTEP)KHAX CTATHUECKU ONPEACTUMBIX hepM
AHATUTHYECKUM U TPaPUUECKUM CIIOCOOaMu

agrwbdE

Tema 3.7 /Iunus BaussHus. Pacyer coopykeHuii Ha NOABH:KHbIE HATPY3KHU

OcHOBHBIE NOHATHS U TEPMHUHBI M0 TeMe: MTOABM)XHAs HArpy3Ka, TUHUU BIUSAHUS MONEPEUHON
CUJIbI U MOMEHTA, €IMHUYHAs CUJIa, IpaBbie BeTBH JIB, neBbie BeTBu JIB, MOBEpXHOCTH BIUSHUS,
KPUTHUYECKHUM TPY3, PACUETHOE IOJI0KEHUE ITOJABU)KHOM HArPY3KH.

IInan uzyuenun memot.

1. OO0u1ue cBefeHuUS.

2. Craruyeckuii cioco0 ornpeaeneHus JIMHUU BIUSHUS ONOPHBIX peakuuii, M u Q B
OJIHOTIPOJIETHOM OaJnke.

3. Craruyeckuil cnoco0 NOoCTpOeHUs TMHUU BIUSHUSA M 1 QB KOHCONIBHOM Oalike.

4. CraTtnueckuii crocod NocTpoeHUs JIMHUY BIUSHUS B OJTHONPOJIETHOH Oanke ¢
KOHCOJISIMHU.

5. Kunemarndeckuii crioco0 mocTpoeHus IMHUM BIUSHUSA.

6. JInHuy BIVSHYS IpY y3J710BOW Nepeaun Harpy3KH.

7. JIMHUYW BIUSHUS NPOJOIBHBIX CHII B CTEPXKHAX (DepMBbl.

8. Omnpenenenust Cui Mo JUHUSM BIUSHUS.

9. Haxokaenne pacueTHOTO MOJIOKEHUSI TOABMKHON Harpy3Ku Ha COOPYKEHUE.

Tema 3.8 OcHoBHBIE TeopeMbl YNIPYTHX cucTeM. OnpenesieHue nepeMenieHni

OcHoBHbIE MOHAITUS] U TEPMHUHBI M0 TeMe: HHTerpan Mopa, eIMHUYHOEe COCTOsTHUE, (hopmyna
Bepemaruna, emuHUYHAS SMI0pa, TPY30BOE COCTOSIHUE, TOTEHIIMATBHAS SHEPTUs AeQopMaIuii,
0006meHHas cuita, 0000IIeHHOE TTIepeMeInieHre, TeopeMa Kiarneiipona, Teopema o B3aMMHOCTH
nepeMenIeHui, TeopeMa 0 MUHUMYM€ MTOTEHIIMATBLHOM YHEPTHH.
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IInan uzyuenus memot.

OO01wue cBeneHus.

Pabota BHEIHUX CHIL.

Pabora BHyTpEeHHHUX CHIIL.

TeopemMbl B3aUMHOCTH.

3aBUCHUMOCTh MEKy BO3MOXHOW pab0OTON BHEIIHUX CHJI U BHYTPEHHHUX.
O6mas hopmyIa nepeMeneHu.

[IpaBuio Bepemnjaruna.

NoakowhE
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3 METOIMYECKHE PEKOMEHIAIIMUIIO BbLIMOJHEHUIO KOHTPOJBLHON
PABOTHBI

KonrtponbHas paboTta siBisieTcst Hanbosee 3HAaUUMBIM AJIEMEHTOM CaMOCTOSITENIbHOW paboThI st
CTYJEHTOB 3a04HOM (opMbl 00yueHus. BbInogHEeHEe KOHTPOJILHOM pabOThl TOMOTaeT Jy4llle U3yUYUTh
OCHOBHBIE IIOJIOXKEHMSI TEOPETUYECKOW MEXAHWMKH, CONPOTUBJIEHHUS MAaTEpUajoB U  CTaTUKHU
COOPYXKEHHUI.

Oco0oc BHHMaHHE B KOHTPOJBHOH paboTe OTBOAWTCS W3YYCHHIO 3aKOHOB MEXaHUKHU
nehopMUpyeMOro TBEpPAOro Teja, BUJOB AepopMaiuil, ONpeIesIeHUI0 HApaBICHHs PEaKI[ui CBSI3U U
MOMEHTA CHUJIbl OTHOCHTEIBHO TOYKH, THIIOB HArpy30K M BHUJOB ONOp 0ajoK, pepm, pam, HalpsLKEHHUH
u aedopmarivii, BO3HUKAIOIINE B CTPOUTENBHBIX AJIEMEHTaX P paboTe Mo HArpy3Kou.

[Ipy HamMcaHWUM KOHTPOJBHOW pPAaOOTHI CTYACHTHI W3Y4YalOT 3HAUUTENBHBIA TEOPETHUECKUI
MaTepuan; 3HAKOMATCA C OCHOBHBIMU TIOHSATHUSIMH U KAaTETOPUSMU Yy4eOHOW JHUCUUIUIMHBI;
IPUOOPETAIOT HaBBIKM PabOThl C JIMTEPATYpPOM; ydarcs aHAJIW3UPOBATh TEOPETUUYECKUN MaTepual;
OCBaMBAIOT METObI ONpeesIeHUs] HAPSXKEHUH, BOSHUKAIOIINX B CTPOUTEIbHBIX KOHCTPYKIIHIX

BolnosiHeHne aoManiHedl KOHTPOJBHOM pabOThl ONpPENEISET CTENEHb YCBOEGHUS CTYIEHTaMU
M3y4aeMoro MaTrepuana, yMEHUEe aHaJIH3upOBaTh, CHCTEMATU3UPOBATh TEOPETUYECKUE MOJIOKEHUS U
IPUMEHSTD [TOJIyYE€HHbIE 3HAHUS [IPH PEIIEHUH IPAKTUYECKUX 3aau.

[Ipennaraercs 10 BapuaHTOB KOHTPOJIBHBIX PabOT.

Kaxxaplii BapuaHT BKIIIOYAECT:

1) nBa TeopeTHYECKUX BOMpOCa MO Pa3HbIM TeMaM y4eOHOro Kypca, YTOOBI MPHU BBITOIHEHUU
KOHTPOJILHOHM paboTHI CTYIEHTHI MOTJIN HanOoJ1ee TOJTHO H3YyYUTh y4eOHBI MaTepHa,

2) 1IECTh TUIOBBIX MMPAKTUUECKHUX 3aaHHH.

[Ipy BBIIOJTHEHWU KOHTPOJBHON PabOThI HEOOXOIMMO BOCIIOJIB30BAThCS JIMTEPATYPOH, CIIHCOK
KOTOpPOM MPHUBOJUTCS B METOAMYECKHX YyKa3aHUsAX. B KauecTBe JOMOIHHUTEIHHOW JHUTEpPaTyphl
pexomenaytorcst craaaaptel 'OCT 8240-97 u TOCT P 57837-2017.

OOpamraem Bamie BHUMaHHe, 4YTO BBINIOJIHEHUE KOHTPOJIBHBIX paboT — 00s3aTenbHO.
CBoeBpeMeHHast clad4a KOHTPOJIBHBIX DPa0OT SBISETCS YCIOBHEM JIOMYCKa K TPOMEXYTOYHOU
aTTecTalluu N0 JUCIUILIMHE.

CryneHnTsl 3a0uHOMl (GopMbl OOy4yeHUs 00s3aHbl BBIIOJHUTH KOHTPOJIBHYIO paboTy B
IIMCbMEHHOM BUJE U MPEACTABUTH €€ BEAYLIEMY IIPENOAABATEN0 COOTBETCTBYIOLIEH TUCIIUIUINHBI HE
no3aHee 4em 3a 14 nHeill 1o Hayana ceccuu. [lomyckaercs oTipaBKka KOHTPOJIBHBIX pabOT MO MOYTE.

Ecnu nomamHssi KOHTposnbHO-Tpaduyeckas paboTa BBINOJIHEHA HE B IIOJHOM 00beMe WM HE B
COOTBETCTBUHU C TpeOOBAHMSIMM, TO pabOTa BO3BpAIIAETCS CTYJIEHTY Ha TOpabOTKYy C yKa3aHUEM B
peLIeH3UN BBISABIEHHBIX 3aMeuaHuil. Bapuant ¢ 3amMeuaHMs MM HEOOXOJUMO MPUIOXKUTh K
UCIIPABIEHHOMY BapHUaHTYy.

Howmep BapmaHTa KOHTpPOJBHOW palOThHI ompesensercs Mo JAByM MocieqHuM nudpam mudpa
(HOMEp 3aueTKN).

[Tony4yuB BapaHT KOHTPOJIBHOM paboThI, 00yUaIOIIMIACS JOJKEH:

1) M3y4UTh HACTOSAIINE METOAMYCCKUE YKA3aHUS JIJIsl CTYACHTOB 3a04HOM (POPMBI 00yUCHHS;

2) BHUMATEIbHO 03HAKOMHTHCS C BOMPOCAMH (TEOPETUUECKUMH U MPAKTHYSCKUMH ) BApHAHTA;

3) moa00paTh COOTBETCTBYIOIIHE Y4EOHO-METOIUYECKHUE IMOCOOMsS, H3JaHHBIC B KOJIICIKE,
y4eOHYI0 TUTepaTypy, HOPMaTHUBHbBIE JOKYMEHTHI;

4) 03HAKOMHUTbBCS C MOJ00paHHOM HH(pOpMaIIneii;

5) BBINONHUTD 33/IaHUSI IO TEOPETUYECKUM BOIIPOCAM, COCTaBHMB, B 3aBUCHMOCTH OT 3a/IaHHS,
KOHCIIEKT, TaOJIMILY HJIU CXEMY.

6) mpoBecTH pacyeThl, PEIIUTh 33/1a4d, MMPEIBAPUTEILHO U3yYHB THIIOBBIE 00paslbl MO TEME,
UCIIOJIB3YS Y4eOHO-METONYECKHE TOCOOMS, U3/IaHHbIE B KOJUIEIIXKE.

7) oopMuTh pabOTy B COOTBETCTBHHU C TPEOOBAHUSIMHU K 0()OPMIICHUIO.

TpeGoBanns k 0pOpMIICHHIO KOHTPOJILHOM PadoThI
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KontponbHast paboTa BBINOJIHAETCS HA OJHOM CTOpOHE Oenoi HelMMHOBaHHOW Oymaru (opmata
A4 meyaTHBIM CIIOCOOOM Ha TIeYATAIONIUX yCTPOMCTBaxX BbIBoJa DBM (kommbloTepHas pacrieyaTka).
OTBeT Ha TEOPETUUECKHI BOIIPOC CIIEyEeT HAUMHATH C HOBOI'O JIMCTA.

TekcT KOHTPOIBHOW PabOTHI CIENYET BBIONHATh, COOI0Ias pa3Mepsl mojiei: 1eBoe — 20 MM,
npasoe — 10 MM, BepxHee — 20 MM, HIkHEee — 20 MM, aG3amHbIi oTcTym — 10 MM.

Tekcr Beimonmusiercs 4depe3 1,5 wuHTepBama, ocHoBHOM 1mpudt  TimesNewRoman,
OPEANOYTUTENbHBIA pazmep 1mpudra 12-14, nBer — uyepHbld. Paspemaercss ucmnonbp3oBaHue
KOMIIBIOTEPHBIX BO3MOKHOCTEH aKIICHTUPOBAHMSI BHUMAHUS Ha ONpeAeNICHHbIX TEPMHUHAX, (opMyIiax,
npuMeHss WpudTe pasHoil rapHuTypbl. CTpaHUIIBl JOKHBI OBITH IPOHYMEPOBAHBI.

KonTponbHas paboTa BKII04YaeT B ce0sl CleAYIONINe pa3aebl:

- TUTYJIBHBIN JIUCT,

- coJiep:KaHue,

- OCHOBHasl 4acTb,

- CIUCOK HMCTIOJIb30BAaHHOM JINTEPATYPHI.

TutynbHBIN THUCT SBISETCS MEPBOIl cTpaHuiieit padboTsl. [Ipumep odhopmieHuss TUTYIBHOTO JIHCTA
MIPUBOJIUTCS B MIPHIIOKEHUH A.

Copep:xanuie JOHKHO OTpakaTh BCE MAaTE€pUAIIbI, IOMEIIEHHbBIE B KOHTPOJIbHYIO paboTy. CioBo
«CoJnepkaHue» 3alUCBhIBAlOT B BHUJE 3aroJioBKa C IPONMHUCHON OYKBBI CUMMETPUYHO TekcTy. B
coJiep’KaHue BKIIOYAIOT HAMMEHOBaHUE BCEX Pa3/iesioB (OHU COOTBETCTBYIOT HAMMEHOBAHUIO 3aJaHH)
[Tpumep odopmieHHs coaepKaHus TPUBOANUTCS B MPHIIOKEHHH b.

CopepxaHrie OCHOBHOM 4acTh pabOThl JOMKHO COOTBETCTBOBATh 3aJaHHI0 B COOTBETCTBUU C
BapUaHTOM METOJMYECKUX yKa3aHWW. PacdeTsl MOMKHBI OBITH HPOBEACHBI IO JCHCTBYIOIIUM
METOTUKAM.

B koHme paboThl NMPHUBOAWTCS CHHCOK JUTEparypbl. CHHCOK HCHOJIB30BAHHOW JIMUTEPATYPHI
JOJIKEH COJIepKaTh CBEACHHsI 000 BCEX HMCTOYHMKAX, MCIOJIB30BAHHBIX MPH BBHIMOIHEHUU PaOOTHI.
3arosnoBok «CIIMCOK KCIIOJIb30BAHHOMN JIUTEPATYPhl» 3allUCHIBAIOT CUMMETPUYHO TEKCTY C IPOMUCHON
OykBbl. VICTOUHUKM HyMepyrOT apabckumu nudpamMu B MOPAJKE WX YHIOMUHAHUS B KOHTPOJIHHOU
pabote 60 B asipaBUTHOM MOPSIIKE.

Jlanee nipencTaBieHbl IPUMEPHI BHITIOTHEHUS TUIIOBBIX 3a/IaHUI.

IIpuMepsI BBINOJTHEHUS TUIIOBBIX 3aaHHUH

3aoanue 1

Onpenenuth aHAIMTHYECKHUM W TpaQUuecKUM METOAaMH HEU3BECTHBIE CHIIBI W3 YCIOBHS
paBHOBECHUS IJIOCKOM cucTeMbl cxomsmuxcs cunecan F; = -2 kH, F, = 5 xH, F3 = 3 xH, 0;=120°,
0.2:900,0.3:300,0.4:2700,(15:2250,

Onpenenuts: F4 1 Fs

Pemenue:

1.1. BeruepunBaeMm yclIOBUS 3aJJaHUS COTJIACHO BapUaHTY.
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60% & 30°

45°

F5F4 \/

1.2 AHAIUTUYECKUM METOJI BBIUMCICHUS HEU3BECTHBIX CHJ U3 YCIOBUS PaBHOBECHS
CHCTEMBI.
HampasiieHne HEM3BECTHBIX CHII BEIOPATh CAMOCTOSITEITEHO

YFyx =0, F1c0860° + F3c0s30° — F5c0545° =0
2:0,5+3-0,86 =F5-0,7
Fs =5,1kH

2Fy =0. - F1c0830°+ Fa+ F3c0s60° — F4 - Fscos45°=0
F,=-2-0,86 +5+3-0.5-5,1-0,7
F,=1,2 xH

1.3 I'padmueckuii MeTo.
- [TocTpoeHmEe CHIIOBOTO MHOTOYTOJIBHUKA, JIJISl IPOBEPKU MPABUIBLHOCTH PEIICHUS 3a/1a4H.
- Hagano noctpoenus (1.0) ZOJDKHO COBNAAATh C KOHIIOM MOCJICTHETO BEKTOPA CHJIBL.

Macmra6: 1:1 (mm: kH)
Fs

Fs

F

F1

CuI10BOM MHOTOYTOJIbHUK 3aMKHYT, CJIEJOBAaTEIbHO, PEIIEHUE BBIIOJIHEHO BEPHO.
OtBer: F,=1,2 xH, F5=15,1 kH

3aoanue 2.
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['py3 mojBeIIeH Ha CTEPKHAX U KaHATaX U HAXOJAUTCS B PABHOBECUU, ONPEIEIUTh PEAKIIUU
CBSI3U B CTEPXKHX rpaduyecku u ananutudecku. F = 45xH, o = 30°, B= 90°, Y= 60°. Haittu: Ry u R,

Pemenne:

1.1. I'paduueckuii meTon

BrruepunBaem pacueTHyIo cxeMy, IPUBOJUM K TOUKE A BCE M3BECTHBIE M HEM3BECTHBIE BEKTOPA.

[Tpu perennu rpaguyueckum cnocoOOM CTPOUM CHIIOBOW TPEYrOJIbHUK HAYMHAS C M3BECTHBIX
cui1. Macmtab npuaumaem 1:1, T.e. 1kH = 1 mm. BeruepunBaem Bektop F = 45xH, cobmronas
3a/laHHbIE YIJIbl IO TPAHCIIOPTUPY BHIYEPUMBAEM HEU3BECTHBIE BEKTOPA. 3aMEPSIEM 110 JIMHENKE
HeusBecTHbIe BekTopaRi, Ry. [TocTpoenre MOXHO MPOU3BECTHU C IIOMOIIBIO CUCTEM
aBTOMaTH3UpoBaHHOTO npoektupoBanus (Komac-3D, AutoCAD u np).

1.2 AHanuTu4ecKuii MeTo

Bribupaem cucremy koopaunat. Ock X MPOBECTH Yepe3 OJIHY U3 HEM3BECTHBIX PEaKIUN CBA3H
Rz, ocb ¥V nox yriiom 90° k ocu X.

5. CocraBisieM ypaBHEHHs pAaBHOBECHSI.

CyMMa npoexiuii Ha och Y.

2F, =0, T3:c0s30°-R1-c0s60°=0
BoipajkaeM HEM3BECTHYIO peakltio CBsI3U R1 M3 COCTaBIEHHOIO ypaBHEHUSI.

_ Tscos30° 45 0.866
L™ cos600 0.5

= 77,94 kH

CyMMa npoekiuii Ha och X.
YFx = 0; T3 cos60° + R1 - cos30°—R, = 0
BhipaskaeM HEH3BECTHYIO PEAKIIMIO CBS3HM R, M3 COCTaBICHHOTO YpaBHEHHUSI.
R, = T3 cos 60° + R1 - cos30° = 45-0,5 + 77,94 - 0,866 = 90 xkH

OtBer:R; = 77,94 kH;R, = 90kH

3aoanue 3
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30

a

OrnpenenuTh BEIMYMHBI PEAKIU B )KECTKOW 3aJieJIKe OAHOONopHOH Oanku. [IpoBectn

npoBepky pemenus, ecnu F=50kH; q= 2xkH/m; m=30 xH-m; a=4 m

Peimenne

1.1 BeluepTuTh 110 BapuaHTy pacueTHYIOCXeMy. YKa3aTh Ha CXeMe UCKOMbIE peakuuu cBa3u Rax ,Ray,
Ma.

Ma
m

F 4 =
30° y Tfa”RaX

a _2a

1.2 Onpenenym BeIMUUHY COCPEIOTOUECHHOHN cribl Q:
Q=0-2a=2-2-4=16xH

1.2 CoctaBuM cucTeEMy ypaBHEHUN PABHOBECHUS:

(ZF,C:O
&
D M=0

CymmMma cuit Ha och X:
Y E, = 0; -F-c0s30° +Rax=0;
Rax=F-c0s30°;
Rax=43,3 xH
Cymma cuit Ha ocb Y:
Y F, = 0;-F-c0s60°-Q+Ray=0;
Ray=F-c0s60°+Q);
Ray=25+16=41 xH
CyMMa MOMEHTOB OTHOCHUTEJIBHO OMOPbI
Y Ma = 0; -F-c0s60° -4a-m-Q-a-Ma=0;
Ma=-F-c0s60°4a-m-Q-a;
Ma=-25-4-4-30-16-4=-400-30-64=-494 xkH-m.
1.3 BrinonHsieM MPOBEPKY, OMPEIETUM CyMMY MOMEHTOB OTHOCUTENIBHO JIEBOTO KOHIIA OalKu
ZMF =0; -m+Q-3a—Ma—Ray-4a = 0;
-30+16-3-4-(-494)-41-4-4=0;
-30+192+494-656=0

Pemienue BBIMOTHEHO BEPHO.
OtBer:Rax=43,3 kH; Ray=41 xH; Ma=-494 kH-m.

3aoanue 4.
y a .
|
la
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OnpenenuTd MOJOKEHHUE IIEHTPA TSHKECTH (PUTYPBHI C KPYTJIBIM OTBEPCTUEM, ITPENICTaBICHHON

Hapucynke.Ecima=20cm, b=10cm,c=35cm,d=5cm, h=10cm, D=6cm. Halitu Xc— ?Ye — ?

Pewenue:
Paz6uBaem urypy Ha Tpu yacTu:

1. npsamoyronbHuk
A1 = ah =20-10 = 200 cm”;
2. TpeyrojbHUK
Ay =(c-a)h/2=15102 =75
3. kpyr
As = w-D*/4 = 3,14-6°/4 = 28,26 cm”.
LIeHTpHI TKECTH YacTeil (PUIypbl UMEIOT CIIEAYIOIIHE KOOPAUHATHL:
1. npsamoyronbhuk
X1=a/2=10cm,y1=h/2 =5 cm,
2. TpPeyronbHUK
Xo=a+(c-a)/3=25cm,y,=h/3=3,33 cum;
3. kpyr
X3=b=10cm,ys=d =35 cm.
OnpeienseM KOOPAUHATEI LIEHTPA TSKECTH (QUIYPBI:

_Al'X1+A2'x2—A3'X3l
a A+ A,—Ag ’

Xe

=A1'Y1+A2'Y2_A3'Y3.
Ye A+ Ay—A, ’

HpuMeanue: 3HAYeHUs 05 mpembeﬁ yacmu (j)ueypbz sbldyumaem, m.K. oma 4acmniov A6JaAemcs
omeepcmuem.

~200-10+75-25—28,26-10

e = 200 + 75 — 28.26
200-5+75-33 28265

Ye = 200 + 75 — 28,26

= 14,6 cMm;

= 4,5 cm.

Omeem:IeHTp TSHKECTU QUTYPBI UMEET CICTYIOITUEKOOPIUHATHIX: = 14,6 cm; Yo =4,5 cm

3aoanue 5.
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[TocTtpouts smropsl BHYTpeHHUX ycwmid M u Q Ui 3aJaHHOM CTaTUYECKHM ONpenenruMoin
MHOTOITPOJICTHON OaJIKH.

I,m 4

'BEEEE ' M, kH-m | 10
% o RNE
F

a2 LA q kH/m |2

3!

RN
-+ —3(

-

1.1 KunemaTnyeckuii aHajins.

CreneHb CBOOO/IBI CHCTEMBI ONIPEIESIISIOT 110 (hopMyJIe:

W=3-D-2-11I-Con

I'ne D-xoandyecTBO JMCKOB B CHCTEME;

- KoMM4YecTBO MPOCTHIX MIAPHUPOB;

CoII-KOJIMYECTBO OIIOPHBIX peaKHHﬁ.

V -Aucku ) -MWapunpsr  3.1-Kommsecrso
ONOPHEIX PeaKUMil

W=3-3-2-2-5=0, cnegoBaTenbHO, CUCTEMA FEOMETPUYECKH HEU3MEHsIeMasi U CTAaTHYECKHU
ompenenuMas.

1.2 CTpouM MOATAKHYIO CXEMY.

[Ipu mocTpoeHnr MOITAKHON CXEMbI HEOOXOIUMO YUUTHIBATh, YTO YEM MEHBIIIE OMOPHBIX
pEaKInii, TEM BBIIIE 3TaXK.

Pa3buBaemM Oaliky OTHOCUTENHHO MIAPHUPOB:

q M
’ % ; _ﬁ
F
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Tak kak J1eBast 4aCTb UMEET TPU PEAKLUU ONOp (KECTKas 3a€JIKa) - OHA SIBJISIETCS MIEPBBIM
ITa’KOM CXEMBI.
IIpaBas yacTh uMeeT 2 peakliuy onop (2 MapHUPHO-TIOABUKHBIE ONIOPHI) - BTOPO ATaX.

CpenHsisi 4aCcTh HE UMEET OIOoP - 3 ATAXK.

M

13rax
1.3 OHpe,I[CJ'ISICM PE€aKMu B CBA3AX MHOFOHpOHeTHOﬁ CTAaTUYCCKU OHpC,[[CJIHMOfI OaJIKu.

Pacuer CJICAYCT HAUUHATH C CAMOT'0 BEPXHETO 3Ta)xa. 3aMeHUM HIapHUpbI, HA pCaKIUH,

BO3HHUKAIONIUEC MCKAY dTaKaMU.

? Rb
q

| 41 |

CocTraBHB CHUCTEMY YpaBHEHUN pPaBHOBECHS, MTOTyHaEM:

S k=0
). f=0
e

ZszO;

X E, = 0; Rb+Rc+F-g-41=0;

Q=q4l

Y. Mb = 0; -Rc-4l+qg-41-21=0;

_q-4l-2l

=2:2-4=16«kH
al 6 K

Rc

Y. Mc = 0; F-41+Rb-41-g-41-21=0;
Rb_—F-4l+q-4l-21_—5-4-4+2-4-4-2-4
B 41 B 4.4

=11 kH

20



[Tepexomum ko 2 3TaxKy, 3aMEHsIsl ONTOPHI Ha peakiu. Peakius B apHUpe, OT BBIIIEIESKAIIETO
dTa)ka HaIpaBJIsSIETCS B MPOTHUBOIIOJIOXKHYIO CTOpoHY( RC naBuT OT Bblenexanieil KOHCTPYKLIUN HA

HIDKEJSXKAIIYIO).

2 F, = 0; Rd-Rc+Re=0;

> Md = 0; -Rc-21+M-Re-21=0;
—Rc-21+M_—16-2-4+10

Re = = —14,75kH
¢ 21 24 75K
Y. Me = 0; -Rc-41+Rd-21+M =0;
Rc-4l—-M 16-4-4-10
d = = = 30,75 KH

2l 24

HepexozmM K 1 OTaXy: 3aMCHMAA KCCTKYIO OIIOPY Ha pC€aKUWH W PCAKIHUIO B HIAPHUPE, OT
BBIIICIICKAIICTO OTaXKa HallpaBUB Rb B IIPOTUBOIIOJIOKHYIO CTOPOHY ()IaBI/IT Ha Hnmenemamm‘/’l 3Ta)1().
Ma

o\ &Rb

7 '
? Rax
Ray 3

-

CocTaBuB CUCTEMY YpaBHEHUN PaBHOBECHS, MTOJTYyYAEM:

21



Y E =0; Rax=0.
2. F, = 0; Ray-Rb =0; Ray=Rb; Ray=11 xkH
Y Ma = 0; Ma+Rb-31=0; Ma=-Rb-3l; Ma=-11-3-4=-132 xH-m.

[IpoBepsiem Bcio cuctemy:
X F, = 0; Ray+F-g-4l+Rd+Re =0; 11+5-2-4-4+30,75-14,75=0
Peakinu B onopax HailieHbI BEPHO.

1.4 Onpenenum BHYTPEHHHE CUIIOBBIX (PAKTOPBI, BOZHUKAIOIIME B MHOTOIIPOJIETHOM Oalike.

Hauunas ¢ neBoro yuactka, pacCCMOTPHUM BCIO CXEMY MCIOJB3Ys METOJ] CCUCHHI

N A

X E, =0;-Q:+Ray =0
>M = 0;-M;+Ma+Ray-Z; =0

Torma Q;=Ray=11 xH
M1=Ma+Ray-Zl
0<Z;<3l
M; (mpuz;=0) =-132+11-0 =-132 kHm
M; (mpuz;=12) = -132+11-12= 0 xH-m
<“15\\ q M2
m LY
1
T )
? - f/-' LQ:
Ray 3 Z2
=
Y E, = 0;-Qx+F-g-Z,+Ray =0

LM=0; -M2+Ma+Ray-(3I+Zz)+|:.zz_q,2722:O
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Torma Q.= F-q-Z,+Ray

M= Ma+Ray-(3|+Zz)+F-Zz-q-2722
0<Z,<4l

Q2 (ipu Z,=0) =5-2-0+11=16 xH
Q2 (ipu Z,=16) =5-2-16+11=-16
Onpe;[eJmM TOYKY OKCTpECMyMa:
Q.= F-q-Z,+Ray; 0=5-2-Z,+11
Z,=(5+11)/2=8

M, (mipu 2,=0) :-132+11~(3~4+0)+5~0-2-°2—2 = 0 xHu

M, (mipu 2,=8) :-132+11~(3~4+8)+5~8-2-i—2 =-132+220+40- 64=64xHm

M, (ripu 2,=16) :-132+11-(3-4+16)+5-16-2-1762: -132+308+80-256=0 kH-™

PaccMoTtpu 6anky ¢ mpaBoil CTOPOHBI UCIIONIB3YS METO]] CEUCHUHN

M: Re? M

S F, = 0; Qs+Re =0
M = 0; M3+M-Re-Z3 =0

Torma Qs=-Re=14,75 xH

M;3=-M+Re-Z3

0<Z3<2l

M3 (ipu z3=0) =-10-14,75-0 =-10 kH-m
M3 (ipu z3=8) = -10-14,75-8=-128 kH'm

(T';l Rd? Ref\ M
ST
Z_y 21 |

Y. F, = 0; Q+Re +Rd=0
Z M=0; M4+M-R€'(2|+Z4)-Rd'Z4 =0

23



Torma Q4=-Re-Rd=-16 xkH

Mj=-M+Re-(21+Z,4)+Rd-Z,4

0<2,<21

M3 (ipu 2,=0) =-10-14,75-(2-4+0)+30,75-0 = -128 kH'm

M3 (ipu 24=8) = -10-14,75-(2-4+8)+30,75-8= -10-236+246=0 kH-m

1.5 Ilo mony4eHHBIM pe3yJabTaTaM IOCTPOUM OSIIOPHI TOMEPEYHBIX CHUJI U H3THOAIOIINUX

MOMEHTOB
q M

/ %5651 N
! A 7

F 7
31 al 2 |

EERD

B M
3 3rax \ N
y F (off
,, e 1)

DB

L

13rax

16
11

IREN

Q.xH

Q

h 10 )
F Mu, kH*™M

o

3aoanue 6.

OnpenenuTh YCHIIHS B CTEPXKHSAX (hepMbI, HATPYKEHHOW HECKOJIBKHMH COCPEIOTOYCHHBIMU CUJIAMH,
ecim F1=10 xH, F»,=20 xH,F3=10 xH.
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1.1 [IpousBecTr KHUHEMATUYECKUN aHAIIN3:
W=3-D-2-1II-Con

W=3-13-2-18-3=0

CucreMa cTaTHYECKH omnpeaciimma 1 rcOMCTPUICCKU HCU3MCHACMA.

1.2 OnpenenuTs OMOPHBIC PEAKIIUU.
CocTaBuM cHCTeMYy YpaBHEHHUI paBHOBECHS:

(Zszo
g =0
U

Cymma cui Ha ochb X:
Y E. = 0; Rax=0;
CymMmMma cuit Ha och Y
Y. F, = 0;-F1-F2-F3+Ray+Rby=0;
CyMMa MOMEHTOB OTHOCHUTEJIBHO OMOphI A
Y. Ma = 0; F1-3+F'6+F3-9-Rby-12=0;
F,-3+F,-6+F;-9 30+120+90

Rby = = :
by 12 B 20 kH;

CyMMa MOMCHTOB OTHOCHUTCJIbHO OIIOPbI A
2 Ma = 0; -F1~9-F2-6-F3~3+Ray‘12:0;
Fy-O+F, 6+F;-3 90+120+30

Ray = 12 12 = 20 kH;

IIposepxka:
Cymma cuit Ha och Y
2 E, = 0;-F1-F>-F3+Ray+Rby=0;
—10-20-10+20+20=0
Peakiuum HaiiieHbl BEPHO.

1.3 OnpenenuTh YCHIIHS BO BCEX CTEPIKHSAX:
Jns ompeneneHus YCWIMM B CTEPKHSIX BOCIHOIB3yeMCS METOJIOM BBIpe3aHHs y3i10B. HauuHath
CIIEITYET C y3JIOB, B KOTOPBIX CXOIATCS He 0oJiee ABYX CTEPKHEH ¢ HEM3BECTHBIMH YCHITHSIMHU.

Y F, = 0; Ray+Nj-cos 60° =0;
—Ray
= = _40kH
1™ cos 600 Ox
Y F, = 0;Nj-cos30° + N,=0;
N, = —Njy- cos 30°=34,64xH

S F, = 0; Ny =0;

25



ZFX = O; N4_N2:O,
N, =N,=34,64xH.

Y F, = 0; -F1- cos 30° —Ns- cos 30°=0;
Ns=-10 kH
YE, =0; Ne—N; — F; - cos 60° + N5 - cos 60°=0;
Ng =Ni+F; - cos 60° — N - cos 60°==-30kH.

Y E. = 0;-Ng cos30° + N, - cos 30°=0;
N, =Ng=-30 KH.
Y F, = 0; -F2-Ng—N7 cos 60° —Ng- cos 60°=0;
Ng=-F» —N7* cos 60° —Ng cos 60° = —20 + 15 + 15 = 10 kH

N=
Ns No
N4 - Nio
J
Y F, = 0; +Ns cos 60° +Ng cos 60° + Ng=0;
o _ N5 cos60°—Ng _10-05-10
o cos 60° B 0,5 B K
Y FE, = 0;Ny—N, — Ng-cos30° + Ny - cos 30°=0;
N,y =N4=34,64xH.
Nii

Nio ;l\._[' N1z
', 7
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2 E, = 0; Nyg =0;
ZFX = 0, N12'_N10:0;
le =N10:34,64KH

N13 8I Rby

Niz

Y. F, = 0; Rby+Na3-cos 60° =0;

_ TRbY _ on
137 cos600 K

> F, = 0; Ni3:cos 30° + N;,=0;
Ny, = —Ni3' cos 30°=34,64xH

1.4 TIpousBecTH NPOBEPKY MPABUILHOCTH OMPECIICHUS YCUITHIL.

N7 F3

N
? Ni3

Ni1

Y F, = 0; -F3—Ni3 cos 60° —Ng' cos 60° + N - cos 60° —N1;=0;
—10— (=40):0,5—(—10)0,5+(=30) - 0,5 — 0 = 0

VYeunus B CTEpKHAX ONPEAEIICHBI BEPHO.

1.5 Onpenenuth ycuiwsi BO BCEX CTEP)KHSX ITyTEM IMOCTPOCHUS AuarpaMmbl Macksemia-KpeMoHsbl.
OmnpenensieM xo pepMbl U pa3MedyaeM BHEIIHHUE MM0JIs (YacTh MIIOCKOCTH OrpaHUUYEHHAsl CTEPKHEM
(dbepMbl 1 BHELLIHEH Harpy3Koi).

F2

Pa3meuaem BHyTpeHHME MOJIS.
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Z
Pazmeuaem BHYTPCHHHUC IIOJIA —BBICTpanBass MHOI'OYI'OJIbHHUK CHJI, IPOBOAA JIMHWH NapaJlICIbHO
CTCPIKHAM (bepMH U3 I'paHU4YallnX BHCIIHHUX U BHYTPCHHHUX MOJICH.

e

3aMep$[eM CTCPIKHU I'paHUYIAIIUEC MCKIY COOTBCTCTBYIOUIMMHU ITOJISIMU
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1.6 CpaBHMTB pe3ysIbTaThl AHATUTUYECKOTO M rpauuecKoro crocobos.

A\ N, N3 N Ns | No | N7 | Ng | No N1o Ny N1, N1s
Ananmurnueckui | -40 | 34.64 0 3464 | -10 | -30 | -30 | 10 | -10 | 34.64 0 34.64 -40
I'paduaecknii 40 | 34.64 0 3464 | 10 30 30 10 10 34.64 0 34.64 40
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4BAPUAHTHI KOHTPOJIbHOM PABOTHI
1 BapuanT
TeopeTnueckne BONPOCHI
1. Cratuuecku onpeaeaumble MJI0OCKUE PaMBl.

2. OCHOBHBIE pacYeTHBIC IPEANOCHUIKH U (HOPMYJIBI TIPU pacueTe Ha Cpe3 U CMATHE

IIpakTuyeckne 3a1aHus
3aganue 1

Onpenenuth aHAIMTHYECKHUM W TpaHUuecKUM METOAaMH HEU3BECTHBIE CHIIBI W3 YCIOBHS
paBHOBECHs IUIOCKOM cucTeMbl cxomsmmxcs cunecan F; = 10 kH, F, =11 xH, F3 = 6 xH, 0;=0°,
0.2:450, (13:150, 0.4:1200, (15:2700,

Onpenenutsb: Fq u Fs

3aganue 2

['py3 monBerieH Ha CTEP)KHAX U KaHATaX U HAXOJUTCS B PaBHOBECHH, ONIPEACTUTh PEAKIINN
CBSI3U B CTEP)KHSAX rpaduuecku U aHanutudecku. F = 45kH, a = 45°, B= 90°, Y= 45°. Haiitn: Ry m R,

3amanmne 3

b b LA

S
ISR

OnpenenuTh BETUYUHBI PEAKIUN B dKECTKOM 3aJIeKe o JHoonopHoM 6anku. [IpoBectn
npoBepky pemenus, eci F=40xH; q= 2xkH/M; m=50 kH-m; a=3 m
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3ananmue 4

Onpenenutsb MoJIoKeHUe IEHTpa TsHKeCTH (GUTYpHI, MPeCTaBlIeHHON HapucyHke. HallTi X.—

e —?

3aganue 5
[TocTpouTh HSmIOpsl BHYTPEHHUX ycuwiaumid M u Q Juig 3aJaHHON CTAaTHYECKH OIPEIeIHMMO
MHOTONPOJIETHOM OalKu.

F v q
l NREEE M, kHwm | 50

A Ay s S

E o
o
M

3amanue 6

707 | {5 | 7

Onpenenuth yCUIUS B CTEPXKHAX (epMBbl, HATPYKEHHON cocpenoToueHHOU cuinoi, ecnu F=30 kH, mar
CEeTKH 5 M.

2 BapuaHT
Teopernyeckne BONpoChI
1. Tlpsmoii nu3rud, YUCTHIN U MONEPEYHBIH

2. YacTHbIe cIy4ad MPUBEICHUS TUIOCKOW CHCTEMBI CHJI K TOUKE. Y CIIOBHE PABHOBECHS

IMpakTnyeckue 3a1aHusA
3ananme 1
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Onpenenuth aHATUTUYCCKUM W TpadUYeCKUM METOJaMH HEHW3BECTHBIE CHJIBI M3 YCJIOBHS
paBHOBECHS TUIOCKOU CHCTEMBI cxonsiuxcs cuecan Fr = 7 xH, F, = 13 kH, F3 = 3 xH, a;=15°,
(12:600, (13:00, (14:2700, (15:2200,

Onpenenutsb: Fq u Fs

3aganue 2

['py3 mojBelIeH Ha CTePKHAX U KaHAaTaX U HAaXOAUTCSA B PABHOBECHUHU, OTIPEACIUTh PEaKIINH
CBSI3M B CTEPXKHAX Tpaduuecku u anamutudecku. F = 20kH, a = 60°, B= 90°, Y= 30°. Haiiru: Ry u R,

3amanue 3

F.
30

2a . g

OnpenenuTh BETUYUHBI PEAKIIUA B )KECTKOM 3aIelKe OJHOONOpHOM Oanku. [IpoBecTu
npoBepky pemenusi, ecimm F=40xH; q= 2xkH/M; m=50 kH-m; a=3 m

3amanne 4

T iy

Y )
030 X
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OrnpenenuTh MOJI0KEHUE IEHTPa TSHKECTH (PUTYPHI, TPEACTABICHHOW HapucyHke. Haltu X—

e —?

3amanue 5
[ToctpouTs 5miOpbl BHYTPEHHUMX ycwiuid M uw Q I8 3alaHHOM CTAaTMUYECKH ONpeAeTMMOMN
MHOTOITPOJIETHON OAJIKH.

I,m 2
4 RN
) ”;7 ’;7 M,kHwm |50
F
N R BT e B B F, xH 5
g, kH/m 2
3aganue 6

L]
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OnpenenuTh YCHINS B CTEPKHAX (EpMBI, HATPY)KCHHON COCpeIOTOYCHHON crtol, eciiu F=30 kH, mar
CETKH 5 M.

3 BapuaHT

Teopernyeckne BONpoOChI
1. IlpuBeneHue K TOUKE MJIOCKOW CUCTEMBI IPOU3BOIBHO PACTIONOKEHHBIX CHJI
2. OmnpeneneHre KOOPAWHAT LEHTPA TXKECTU TUIOCKUX QUTYP

[IpakTuyeckue 3agaHus
3ananue 1

33



Onpenenuth aHAIMTHYECKHUM W TpaQUUecKUM METOAaMH HEW3BECTHBIE CHIIBI W3 YCIOBHS
paBHOBECHS IJIOCKOM cHCTeMBI cxomsmuxcs cunecnu F1 = 13 xH, F, = 14 xH, F3 = 14 xH, a;=15°,
(12:600, (13:00, (14:1500, 0.5:2700,

Onpenenutsb: F4 u Fs

3aganue 2

['py3 noaBenieH Ha CTEPIKHAX U KaHATAX M HAXOJUTCS B PABHOBECHH, OTIPEACIIUTH PEAKIIHH
CBSI3U B CTEPXKHAX rpadudecku u aHaauTudecku. F = 30kH, a = 20°, B= 90°, vy = 70°. Haittu: Ry u Ry,

3aganue 3

q

F o
30

qa

OnpenenuTb BEIMYUHBI peaklUil B )KeCTKOH 3a/ienke oHoonopHo# Oanku. [Iposectn
npoBepky pemienus, ecnu F=40xH; q= 2xkH/m; m=50 kH-m; a=3 m

3ananue 4
Yyi. 8
77
/ B
7
O 12

10
N

Onpenenuts MoJI0KEHNE LIEHTpa TsHKeCTH (GUTYpBI, PECTaBlIeHHON HapucyHke. HallTu X.—
e —?

3amanmne 5

[Toctpouts »smiopel BHYTpeHHUX ycwiuid M u Q and 3aJaHHOM CTaTHYECKH ONpeneTruMOin
MHOTOITPOJIETHON OaJIKH.

I,m 2

M,kHwMm | 40
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F, kH 20
4 q, kH/m 2
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3amanue 6
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1
Onpenenuth yCUIIUs B CTEPXKHAX (epMbl, HATPYKEHHON cOcpeoTOYeHHOM cuinoi, ecnu F=10 kH, mar

CETKH S5 M.

4 BapuaHT

Teopernvyeckune BONMPOCHI

1. MoMeHT CHIBI OTHOCHUTEIILHO OCH.
2. PacuetHas cxema coopyxeHuil. OmnopHble CBs3U. [€OMETpUYECKH H3MEHSEMbIe U
Heu3MeHsieMble coopyskeHus. CTeneHb cBOOO bl MJIOCKONH CUCTEMBI.

IpakTuyeckne 3a1aHus
3ananue 1

Onpenenuth aHAIMTHYECKUM W TpaQUuecKUM METOAaMH HEU3BECTHBIE CHIIBI W3 YCIOBHS
paBHOBECHUS IIJIOCKOM cucTeMbl cxomammxcsa cunecnmu Fp = 12 kH, F, = 10 kH, F3 = 4 xH, 0;=90°,
0.2:2600, (13:2700, 0.4:300, 0,5:900,

Onpenenuts: F4 u Fs

3aganue 2
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I'py3 noaBereH Ha CTEP>KHAX U KAHATAX U HAXOJUTCS B PAaBHOBECUU, ONPEJICIUTh PEAKIIUU
CBSI3U B CTEPXKHAX rpaduyecku u ananutudecku. F = 15kH, a = 15°, B= 90°, Y= 75°. Haittu: Ry u Ry,

3aganue 3

q m

3

OnpenenuTb BEIMYUHBI peakIUil B )KECTKOM 3a/1eKe oAHOoonopHOM Oanku. [Iposectu
npoBepky pemenus, ecimu F=20xH; q= SxH/m; m=30 kH-m; a=2 m

F

3ananue 4
4
|
2 '
: .
- 74 .&L"Qt...x
1 1
81 2
220

OmnpenenuTs NOJOXKEHNUE LIEHTPA TSHKECTH (PUTYpBI, ITpe/IcTaBlIeHHON HapucyHke. Hailtu X—
e —?

3ananue 5

[TocTtpouTh smIOpsl BHYTpeHHUX ycunud M u Q [and 3aJaHHOM CTaTMYECKH OMNpeNeaIuMOi
MHOTOMPOJIETHON OaNKu.

," (I
P B & X TREF
2 M <_A ”37 ”;7 M, kHm | 40
R A AR e | | F, kH 20
g, kH/m 2
3amanue 6
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OnpenenuTh YCUIUs B CTEPXKHIX PepMbl, HAarpy>KEHHOW cOCpeI0TOYeHHOM cuitoi, eciiu F=10 kH, mrar
CeTKH 5 M.

X

S Bapuant

Teopernyeckne BONpPOChI
1. CgoiicTBa r11aBHOTO BEKTOpa U IJITaBHOI'O MOMEHTA
2. T'eomerpuueckue XapaKTEPUCTHKH IJIOCKUX CEYCHUI: MOMEHTHI HHEPLIUU CEYCHUI

IIpakTuyeckue 3a1aHus
3ananue 1

Onpenenuth aHAIMTHYECKHUM W TpaQHUuecCKUM METOAaMH HEU3BECTHBIE CHIIBI W3 YCIOBHS
paBHOBECHS IJIOCKOM cHCTEMBI cxoasmuxcs cunecan F1 = 10 xH, F, = 20 xH, F3 = 5 xH, a;=220°,
0.2:2600, (13:1500, 0.4:300, (1,5:00,

Onpenenutb: Fq u Fs

3axanue 2

['py3 mojBelIeH Ha CTePKHAX U KaHAaTaX U HaXOAUTCS B PAaBHOBECUHU, ONPEACIUTh PEAKIINU
CBSI3U B CTEP)KHSAX rpaduuecku U aHanutudecku. F =20 kH, o = 45°, B= 90°, Y= 45°. Haiirn: Ry u R,
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3amanue 3

m

? o

Onpenenuts BETUYMHBI pEAKLIUN B KECTKON 3aj1eNKe o qHoonopHoM 6anku. [IpoBectu
npoBepky pemenus, ecimm F=20kH; q= 4xH/m; m=20 xkH-m; a=5 m

3aganue 4

L 10l5

. 45°: . 20
25 [0)

Onpenenutsb MOJIOKEHUE IIEHTPa TSKeCTU (DUTYPBI, IPECTaBICHHON HapucyHke. HallTu X—

e —?

3aganue 5
[TocTpouTh HSmIOpsl BHYTPEHHUX ycuwiaumid M u Q Juig 3aJaHHON CTAaTHYECKH OIPEIeITHMMOM
MHOTOMPOJIETHON OanKu.

M q

o { { ‘ I,m 2
'S = M, kH- 100
A A \r A KHo
2 gty 2 2 L A2 F, xH 50
o : 3 s : g, kH/m 5

3amanue 6

IV A
NN V4
o [

Onpenenuth yCUIIUS B CTEPIKHAX (epMbl, HATPY>KEHHOH cocpeloToYeHHO cutoi, ecau F=10 kH, mar
CEeTKH 5 M.

L

[
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6 BapuanT
TeopeTnueckne BONPOCHI
1. Ilentp napamuiensHbIx cuil. LleHTp TsDKecTH Tena

2. MHOTONpOJIEeTHRIE CTATUYECKH OIMPEIeTNMbIe (IIapHUPHBIC) OATTKH.

HpaKTn'{ecmde 3adaHusA

3aganue 1
F,
F
k) F)
ay

—<

F, *

Fy

Onpenenuth aHAIMTUYECKHUM W TpaQHUuecKUM METOAaMH HEU3BECTHBIE CHIIBI W3 YCJIOBHS
paBHOBECHS IIOCKOM cucTeMBI cxoasiuxcs cunecnu F; = 20 kH, F, = 10 kH, F3 = 15 xH, a;=120°,
a2=300°, a3=150°, 04=90°, 05=220°,

Onpenenutsb: Fq u Fs

3aganue 2

['py3 noaBelieH Ha CTEPKHAX U KaHATaX U HaXOJUTCS B PAaBHOBECHHM, ONPEAEIIUTh PEAKIINU
CBSI3U B CTE€P)KHSAX rpadudecku u aHanutudecku. F =40 xH, o = 35°, B= 90°, Y= 55°. Haiiti: Ry u Ry,

3amanmne 3

F .
|4 60" B

OnpenenuTs BETUYMHBI pEAKIIUNA B dKECTKOM 3ajieKe 0JIHOONopHOi Oanku. [IpoBectu
npoBepky pemtenus, ecnu F=20xH; q= 4xH/m; m=20 kH-m; a=5 m

3amanue 4
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OmnpenenuTh MOJOKEHNUE IIEHTPA TSHKECTH (PUTYPBI, Ipe/ICTaBIeHHON HapucyHke. Hailtu X—
e —?
3amanue 5

[ToctpouTs 5mIOpbl BHYTPEHHUX ycwiud M uw Q Wi 3alaHHOM CTAaTUYECKH ONpPEeACTIMMOMN
MHOTONPOJIETHOM OalKu.

M q

<‘\ ﬁ ; ; i p IRV 4
”37 ’;7 f ~ v M, kHM | 100
F
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F, xH 20
g, kH/m 3

3amanue 6

b
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SN N L7

Ornpenenuth YCUIIUS B CTEPXKHIX (PepMbl, HAarpy>KEHHOM cocpeoToueHHOU cuitoit, ecnu F=10 kH, mar
CETKH 5 M.

7/ BapUAaHT

Teopernyeckne BONpoChI
1. Tlnockas cucTemMa IMPOU3BOIBHO PACIIONOKEHHBIX CHIL. [IprBeieHrne CHITBI K TOUKe
2. Tlepememenus u nedopmanmu. 3akoH ['yka.
3.
IMpakTnyeckune 3a1aHusA
3aganue 1

40



F
a) az F)
oy
—
Fr oV e

Onpenenuth aHATUTUYCCKUM W TpadUYeCKUM METOJaMH HEHW3BECTHBIE CHJIBI M3 YCJIOBHS
paBHOBECHS ILIOCKOM cucTeMbl cxonsiuxcs cunecnu Fp = 12 kH, F, = 14 xH, F3 = 6 xH, a;=150°,
(12:600, (13:2200, (14:900, (15:2500,

Onpenenutsb: Fq u Fs

3aganue 2

['py3 mojBelIeH Ha CTePKHAX U KaHAaTaX U HAXOAUTCS B PABHOBECHUHU, OTIPEACIUTh PEaKIINU
CBSI3U B CTEPXKHX rpaduyecku u ananutudecku. F =70 kH, a = 30°, B= 80°, Y= 70°. Haitru: Ry u R,

3amanue 3

OnpenenuTh BETUYMHBI PEAKIIUN B dKECTKOM 3aJieNKke o JHoonopHoi 6anku. [IpoBectn
npoBepky pemrenns, eciim F=10xH; q= 2xkH/m; m=50 kH-m; a=2 m

3aganue 4
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OmnpenenuTh MOJOKEHNUE IIEHTPA TSHKECTH (PUTYpBI, Tpe/ICTaBIeHHON HapucyHke. Hailtu X—

e —?

3aganue 5
[Toctpouts 3mropel BHYTpeHHUX ycwimd M um Q and 3aJaHHOM CTAaTUYECKH OIpPEIeIMMON
MHOT'OIIPOJIETHON OAJIKH.
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OnpenenuTh yCUIUS B CTEPXKHAX (epMBbl, HATPY>KEHHOHN cocpeloToYeHHOH cuitoi, ecau F=10 kH, mar
CEeTKH 5 M.

AN
AN

8 BapuaHT

Teopernyeckne BONpPOChI
1. Kpyrsumuit MOMEHT OCTPOEHHUE IITIOP
2. OO6uwme cBeaeHus o pepmax. [Ipumenenue pepm.

[IpakTuyeckue 3aganus
3ananue 1
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Onpenenuth aHAIMTHYECKHUM W TpaQUUecKUM METOAaMH HEW3BECTHBIE CHIIBI W3 YCIOBHS
PaBHOBECHS TUIOCKOM CHCTEMBI cxomammxca cunecan F; = 16 xH, F, = 16 xH, F3 = 6 xH, a;=30°,
(12:1500, (13:2200, (14:2700, 0.5:600,

Onpenenutsb: F4 u Fs

3aganue 2

['py3 nmoaBenieH Ha CTEPIKHAX U KaHATAX W HAXOJUTCS B PABHOBECHH, OTPEACIIUT PEAKIIHH
CBSI3U B CTEepXKHAX rpaduyecku u anamutudecku. F =100 kH, o = 40°, B= 90°, Y= 50°. Haiitu: Ry 1
R2

3ananue 3

4 60° B
24
1

OnpenenuTb BETUYMHBI PEAKIIUNA B dKECTKOM 3ajieKe oJHoonopHoM Oanku. [Iposectu
npoBepky pemenus, ecnu F=10xkH; q= 2kH/m; m=50 kH-m; a=2 M

3aganue 4

10:Y
7

<[ % B16

=2

ot

= // P
oJs 40 |

—

OmnpenenuTs MOJOXKEHHUE LIEHTPA TSHKECTH (PUTYpBI, Tpe/ICTaBIeHHON HapucyHke. Hailtu X—

e —?

3aganue 5
[Toctpouts smropel BHYTpeHHUX ycuwiud M u Q g 3aJaHHOM CTaTUYECKH OINpeAeIMMOn
MHOTOMPOJIETHON OaNKu.
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3aganue 6

it

OnpenenuTh YCHIUS B CTEPIKHAX (EpMBI, HArPY>KCHHON COCpPeIOTOYCHHOM crtol, eciu F=10 kH, mar

CETKH S5 M.

9 BapuaHT

Teopernvyeckune BONMPOCHI
1. OG6mwue cBenenus 06 apkax. TUIIBI apOK U UX 3JIEMEHTBHI.
2. Css3u 1 ux peakuuu. [IpyHIMT OCBOOOKACHNUS OT CBSI3EH.
IIpakTHyeckue 3a1aHus
3aganue 1

OHpCI[eJ'II/ITL AHAIIUTUYCCKUM H T pa(bI/I‘-ICCKI/IM METOoJaM HCHU3BCCTHLIC CHUIIBI

U3 YCJIOBUA

paBHOBeCHUS IIJIOCKOM cucTeMsl cxonsmuxcs cuiecan Fr = 13 xH, F, = 12 xH, F3 = 6 kH, 0;=150°,

0.2:300, (13:2200, 0.4:2700, 0,5:600,
Onpenenutsb: F4 u Fs

3axanue 2
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I'py3 noaBereH Ha CTEP>KHAX U KaHATAX U HAXOJUTCS B PAaBHOBECUU, ONPEJICIUTh PEAKIIUU
_ — 100 @ —0M0 n— 700 TTtirers-
CBSI3U B CTEpXKHAX rpadudecku u ananutudecku. F = 100 xH, a = 20", f =907, y = 70". Haiitu: Ry u
R2

3amanue 3
q m

! 3

30

2a F g

OnpenenuTb BEIMYUHBI peakIUil B )KeCTKOH 3a/1enke oHoonopHo# Oanku. [Iposectn
npoBepky pemenus, ecimu F=10xkH; g= 2xkH/m; m=50 kH-m; a=2 M

3aganue 4

¥ .20

40

0 70

Onpenenuts MoJI0KEHNUE LIEHTpa TsHKECTU (GUTYpPBI, IPECTaBIEHHON HapucyHke. HalTh X—

e —?

3amanmue 5
[locTpouth >mopbl BHYTpeHHHUX ycwimid M u Q and 3aJaHHOM CTaTHYECKH OIpeIeTruMoin
MHOTOIIPOJIETHON OaJIKH.
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3amanue 6
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OnpenenuTh YCUIUs B CTEPXKHIX PepMbl, HAarpy>KEHHOW cOCpeI0TOYeHHOM cuitoi, eciiu F=10 kH, mrar
CeTKH 5 M.

et

10 Bapuanr

Teopernveckue BONMPOCHI
1. TlonsTHE O JIMHENHBIX U YTJIOBBIX MEPEMEIICHUSIX IPU U3ruode
2. CnoxeHue MI0CKON CUCTeMBI cXoaamuxcs cuil. ['eoMeTpuueckoe ycioBrue paBHOBECHS.

IIpakTH4yeckue 3agaHus
3ananue 1

OnpenenuTh aHATMTHYCCKUM W TpaQUUEeCKMM METOJAaMH HEW3BECTHBIC CHJIBI W3 YCIIOBHS
PaBHOBECHS IUIOCKON cUCTEMBI cxonamuxces cunecnu F; = 10 kH, F, = 20 xH, F3 = 15 xH, a;=60°,
,=120° 03=220°, 04=270°, a5=45°,

Onpenenuts: Fa 1 Fs

3aganue 2

['py3 mozBeIIeH Ha CTEPKHAX U KaHATaX U HAXOJAUTCS B PABHOBECUU, ONPEJEIUTh PEAKIIUU
CBSI3U B CTEPXKHAX rpaduyecku u aHanutudecku. F = 50 kH, o = 30°, B= 70°, Y= 80°. Haitri: Ry u R,

3amanue 3
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OrnpenenuTh BETMYUHBI PEAKIIUi B )KECTKOW 3aJIeJIKe OAHOONOpHON Oanku. [IpoBectn
npoBepky pemenus, ecnu F=10xkH; q= 2xkH/m; m=50 kH-m; a=2 M

3amanue 4
¥:_ 20 . 1_0_1
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50

Onpenenutsb MoJI0KEHUE IIEHTPa TsHKECTU (GUTYPBI, MPECTaBIeHHON HapucyHke. HallTu X—

e —?

3aganue 5
[TocTpoutsh HSmropsl BHYTpeHHUX ycuwnumidi M u Q Juid 3aaHHOH CTAaTHYECKH OINPEAeTUMOil
MHOTONPOJIETHOM OanKu.

M q
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e o S8 SRR HE F, kH 20
g, kH/m 2

3aoanue 6

-
AVEAVA

Onpenenuth yCUIUsS B CTEPXKHAX (epMBbl, HATPY>KEHHOH cocpeloToYeHHOH crtoi, ecau F=10 kH, mar
CEeTKH 5 M.
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5 BOITPOCHI AJIA HOATI'OTOBKHUK DK3AMEHY

[TIpomexxyTouHasi arTecTanusi OOYYAIOIIUXCS OCYIIECTBISETCS IO 3aBEPIICHUH H3YYEHUS
JUCLIUIUINHBL U TO3BOJIAET ONPEACIUTh Ka4eCTBO U YPOBEHB €€ OCBOCHHUS.
Dopma NpOMEKYTOYHON aTTECTALUHU 110 JUCIMINUIMHE« TeXHUYEeCKass MEXaHUKa» - YK3aMEH.

OuneHo4HBIE CPeICTBA

Pe3yabTarsl 00yyeHus .
AJIsl IPOMEKYTOUYHOM aTTeCTAlNH

DK3aMeHAIIMOHHBIN OWJIET MO TUCIUILINHE COJEPIKUT OJJUH TEOPETUICCKUI BOMPOC O KYpPCy
«TexHnueckass MEXaHMKa» M JIBa TUIOBBIX NPAKTUYECKUX 3aJIaHUS.

31, 32, 33, 34, 35, 36, 301 .4, OK3amenayuoHHbie 80NPOCHI:

303.2. 1.Teopernueckass MEXaHHKa U €€ pa3/elibl: CTaTHKA,
KMHEMAaTHKa, TUHAMMKA.

2. Cuiibl: BHYTpEHHUE U BHEIIHUE. PaBHOACHCTBYIONIAs U
YPaBHOBEIIMBAIOIIASl CUCTEMBI CHII.

3. AKCHUOMBI CTaTUKH.

4. Ces3u. Peakiuu cBszeil.

5. Cucrema cxopsmuxcs cuil. CHII0BOM MHOTOYTOJIbHUK.
6. 'eomeTpryecKoe ycli0BUE PaBHOBECHUS CUCTEMBbI
CXOMSIIUXCS CHIT

7. AHAIIMTUYECKHUE YPABHEHUS PAaBHOBECHS CHCTEMBI
CXOJSIIUXCS CHIL

8.ITapa cun. CBoiicTBa nap. Y cioBue paBHOBECHUS apbl
CHIL

9. MoMeHT napsl CuJjl, BEJINYMHA, 3HAK.

10. TIpuBeneHHBIE CUIIBI U CUCTEMBI CHJI K TAHHOMY
LEHTPY.

11. I'maBHBIN BEKTOP U TJIaBHBIIT MOMEHT.

12. Knaccudukanust Harpy30K — COCpeI0TOYCHHBIE CUJTBI,
MOMEHTBI, PABHOMEPHO-PACIIPEEIICHHBIE HATPY3KH U UX
MHTEHCUBHOCTD

13.1lenTp TSKECTH TENA

20. OcHOBHBIE AOMYIICHUS U THIIOTE3bI O CBOMCTBAX
MaTEpUaAJIOB U XapaKTepe.

21. ConpotuBnenue matepuainoB Harpysku u nx
KJaccuukanus.

22. Meron ceueHui.

23. PactsbkeHue U cxaTue.

24. Cpe3 u cMsTHE: OCHOBHBIE pACUETHBIE MPEATNOCHUIKH U
pacueTHble (hOpPMYJIbI, YCIOBHOCTHU pacyerTa.
25.BHyTpeHHue cuiioBble (haKTOPBI IPU U3THOE.

26. 'eomeTprdecKy U3MEHSAEMBIE U HEU3MEHSIEMbBIE
cucteMbl. CTeneHb CBOOO/IBI.

27. MHOTOIIpOJIETHBIE CTATUYECKHU OTIPEACITUMBIE
(IapHUpHBIE) OATKH.

28. CTaTu4ecku onpeaearMbIe IMIIOCKUE PaMbl.

29. TpexmapHUpHBIE apKU.

30. CraTtudecku orpeieIuMble TIIOCKHE (hepMBI.

31. Cratnueckniif MOMEHT IIOMIAIHN CEUSHUS.

32. OceBoii, MONSIPHBIN U LEHTPOOEKHBII MOMEHTHI
WHEPLHH.

33. JIuHuM BAUSHUS NIPH Y3JI0BOM NEpeiaun Harpy3KHu.
34. Jlunuu BAMSIHUS IPOJOJIBHBIX CHJI B CTEPXKHAX (PepMBI.
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35. 3aBUCUMOCTH MEXITY BO3MOKHON pabOTOM BHEITHUX
CWJI U BHYTPEHHUX.

36. ®opmyiia nepeMenICHHIA.

37. IlpaBuno Bepemaruna.

Vi1,¥V2, V3, V4, ¥01.2, ¥01.3,
Y02.5, ¥03.2.

Tunosoe npakmuueckoe 3a0anue:
1. OmpenenanTb ONOPHBIE PEAKIIUU U YCUIIUS B CTPEHKHAX

dbepmsr, eciu =2 kH*m, F=10 kH, 1=20 m.

F |2F |2F |2F |2F |F
4.
1
/4
I/5
=
!

2. CranbHag 6aska U3 IByTaBpa 3arpyeHa BHEIIHEH
Harpyskoii (F, M, q). Moayns ynpyroctu E = 2,06* 10°
MITa, nomyckaemoe HampspkeHue Ha usru6 [o,] = 210
MIlIa.

Tpebyercs:
1. HaiiTu onopHble peakiuu.
2. PaccunTarh 1 NOCTPOUTH SIIOPBI BHYTPEHHUX
yewmii M, Q, N. Hailitu onacHbie cedeHusl.
3. 13 ycnoBus NpoyHOCTH MPH U3rude nogoopath
HOMep npouis AByTaBpa.

Kpurepun onenku 3x3amena

—«OTIUYHOY» - TEOPETHUUECKOE COZepKaHNE Kypca OCBOEHO MOJIHOCTHIO, 6€3 Mpo0OeIoB, yMEHUs
c(opMHpPOBaHbI, BCE MPEIYCMOTPEHHbIE IPOrpaMMOIl yueOHbIE 3aJaHUs BBINOJIHEHbI, KaYECTBO HX
BBITIOJTHEHHS OLIEHEHO BBICOKO.

—«XOpOH_IO» - TEOPECTHYCCKOC COACPKaHHUC KypCa OCBOCHO IIOJHOCTLIO, 0e3 HpO6CJIOB,
HCKOTOPBIC YMCHUS C(I)OpMPIpOBaHLI HEAOCTAaTOYHO, BCC IMPEAYCMOTPCHHLIC nporpaMMoﬁ y‘Ie6HLIe

3aZlaHUs BBIIIOJIHCHBI, HCKOTOPBIC BU/IbI 3aJIaHUM BBIIOJIHEHEI C OIIMOKAMH.

—«Y I0BJIETBOPUTEIILHO» - TEOPETUYECKOE COAEPKaHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIb
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMble yMEHHsS pabOThl ¢ OCBOEHHBIM MaTepHalloM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil oOyueHus ydeOHBIX

3aJJaHU BBITIOJIHCHO, HCKOTOPBIC U3 BLIITOJIHCHHBIX 3aJaHui COACpIKAT OIIIMOKH.

—((Hey,Z[OBJ'IeTBOpI/ITCJIBHO» - TCOPCTUUCCKOC COJACpPKaHHUC KypCa HEC OCBOCHO, HCO6XOIII/IMLIC

yMeHHsI He c(hOpMUPOBaHbI, BHINOJIHEHHbIE YU€OHBIE 3a/IaHUs COJEPKaT IpyOble OMINOKH.

49




IIpunoxenne A
Oopasen opopMJIeHHUS TUTYJIBHOTO JTUCTA KOHTPOJbHOMH PadoThI

MuHHCTEpCTBO HAYKHU U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckui rocy1apCTBEHHbIM TEXHUUECKU YHUBEPCUTET
nM. I'. 1. HocoBa»
MHoronpoduIBLHBIA KOJIIEIK

KOHTPOJIbHASI PABOTA Ne 1
MO JUCHUIJIMHE
«TEXHUYECKASI MEXAHUKA»

Bapuant

Beimosam (a)
CremuanbaocTbh.08.02.01 CTpOUTEIBCTBO M DKCIUIYATAIMS 3TaHUNA U COOPYKEHUH

I'pyniia
Mudp

IIpenonaBarens

MarnuToropck, 20__T.
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IIpunoxenune b
Oobpasen opopMiieHUs colepPKAHUA KOHTPOJIbHON padoThI

Conep:xkanue
TeopeTHUECKHH BOTIPOC L...uvviiiiiiiiiiit e 8
(mexcm eonpoca)
TEOPETHUECKHM BOTIPOC 2 ..'uteennteenteeeeeeeeeeteeaeeeiteenneeeneanneenns 10

(mexcm eonpoca)

TTPAKTHUCCKIE BAZAHMS . .vvveneeeeee et eteeenteeneeanaeeaneeaneeaneenneennns 11

13
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IIpunoxenune B

Oopa3oBaTebHbII MAPHIPYT 00y4a0IErocst 3204HOi (GopMbI 10 Y4eOHOM

AUCHHUIIJINHC
Konrpomupyemsie
KoHntponbHas pazzensl (T?MH) Kontpomupyemsie OuenounbIe cpercTBa
TOYKAa yaeOHOMH pe3ynbTaThI
JUACIIUILIHHEI
Nel Paznen 1. ¥2,V1,V01.2, HopTdoano 1. IIpakTnueckue
Teoperuueckas V01.3,¥024, paboThI
MEXaHUKa ¥02.5, ¥02.7,
vV03.2
32, 33, 34, 301.3,
301.4,302.3, 303.2
Ne2 Paznen 2. V1,VY2,VY4,¥01.2, MopTdoano 1. [IpakTuueckue
Comnpotusnenne | Y01.3, Y02.4, paboThI
MaTepHuajoB v02.5, ¥02.7,
¥03.2, 31, 32, 33,
34, 35, 301.3,
301.4, 302.3,
303.1, 303.2
Ne3 Paszpen 3. Cratuka | V2, V3, V4, V01.2, Moptdoano 1. IlpakTryeckue
COOPY>KEHUM V01.3,¥02.4, paboThI
¥02.5,¥02.7,
v03.2, 31, 32, 33,
34, 35, 301.3,
301.4,302.3,
303.1, 303.2
Neq Jomyck V1, VY2,V3, V4, Kourpoabnasn 1. Teopetuueckue
JK3aMEHY ¥01.2,V01.3, pabdora BOIIPOCHI
v02.4, ¥02.7, 2. Tunossle
¥03.2, 31, 32, 33, MIPAKTUYECKUE
34, 35, 301.3, 3a1aHus
301.4, 302.3,
303.1, 303.2
IIpomexyTou DK3aMeH 31, 32, 33, 34, 35, Ik3amenanuonnble | 1 TeopeTtnueckue
Has 36,301.4,303.2. OMnJIeThI BOITPOCHI TI0
aTTecTanus V1, VY2,V3, V4, COJIEpKaHUIO
vV01.2,¥01.3, Kypca
v02.5, V03.2. 2. TumnoBele
MIPAKTUICCKHE
3aaHus
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