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1. O0mue noJioKeHus

KOHTpOJH)HO-I/ISMCpI/ITGJIBHI)Ie MaTCpUaJIbl

MpCaAHa3HAYCHBI

HJIsI KOHTPOJIA U

OLICHKH O6pa30BaT€JILHLIX I[OCTI/I)KGHI/Iﬁ 06yqa}0m1/1x051, OCBOMBHIHUX IIpOTpaMMy
y‘-I@6H0ﬁ AN CHUITIINHBI TexHuueckass MEXaHHUKA.

KWUM  BKIIOYAOT  KOHTPOJBHBIC  MaTepHajbl  JUII  MPOBEICHHUS
IPOMEKYTOYHOM aTTecTalu B (hopMe 3K3aMeHa.
2. Pe3yabTaThl 0CBOEHHS TUCHUILINHBI, MOAJIEKAINEe TPOBEPKe
Koo OK, IIK, JIP Ocesoennvle ymenus Yceoennvie 3nanun
OK 01. YMEHUE pelarb Kaue€CTBEHHBIE, | 3aKOHBI MEXaHUKH
OK 02. AKCIIEPUMEHTAJIBHBIE,  PACUYETHBIE IIGQ)OPMHPYGMOTOUTBGPHOFO TCla,
37144 Pa3TMUHbIX THTIOB 1 BujioB | BH/AP! I6popMaItuii, OCHOBHEIE
OK 03. , pacuerTsl;
CJIOXKHOCTH,
OK 04. - yMeHHe peaT THUIIBI HATPY30K U BUJIBI OIIOp
oaiok, dhepmM, pam;
MK 1.1. MCCIIC10BATEIbCKHIE 3313, METOJIbI pacueTa CTPOUTEIIBLHBIX
[IK 1.2 -TEOPETUYECKHUE, IIPAKTHUYCCKUE, KOHCTPYKIIUH, MOCTPOCHUS SITIOP
o OKCIICPUMEHTAIIBHBIC BUJIBI BHYTPCHHUX CHUJIOBBIX (haKTOPOB,
JIP14 JESTENBHOCTH, METOJIOB ONPEACIICHUS
JIP 16 - MIOHUMAaHKE TUTIOTE3 U HAyYHBIX Aehopmalnil B dIIEMEHTaX

TEOPHU;

-TMIOMCK 1 00paboTKa MHPOPMAITUH,
BKJTFOYAsT KICTIOJTL30BAHUE
AIIEKTPOHHBIX PECYPCOB;

- KOMITBIOTEpHAs TPaMOTHOCTB;

-HCII0JIb30BAHUC

MH(POPMALIMOHHBIX PECYPCOB,

paboTa ¢ TeKkcTaMu;

- KPUTUYECKOE OTHOITICHUE K
uH(pOpMAITUH

3HAHHUE TEOPETUUECKUX OCHOB
Kypca.

BBITONTHATE pacdyeTsl Ha
MIPOYHOCTH, )KECTKOCTD,
YCTOMYUBOCTD 3JIEMEHTOB
COOPYKECHUMU;

ONPENENATh aHATUTUYECKUM U
rpaduyeCcKUM CIIocoOamMu yCHITHS
OTIOPHBIE peakluu 0aok, Gepm,
pam;

CTEpKHEMN




ONPEAEIATh YCUIMS B CTEPIKHAX
bepm

OTpEeAEeICHUE HAIIPABJICHUS
peakuuii, CBs3H;

OTPEAEISATh MOMEHTBI CUJIbI
OTHOCHUTEJIBHO TOYKH, €TI0
CBOMCTBA;

CTPOUTH IMIOPHI HOPMAJIBHBIX
HaIpPsLKEHUHN, H3ru0arommx
MOMEHTOB H JIp.;

pacCUMTHIBATh HANIPSKEHUS U
nedopmaiiriv, BOZHUKAIOIINE B
CTPOUTEIBbHBIX JIEMEHTAaX MpHU
paboTe o1 Harpy3Kou;
pPacCUMTHIBATE MOMEHTBI MHEPLIMI
MPOCTHIX CEYCHUI FJIEMEHTOB U

Ap.

3. U3MmepuTebHble MaTepuajbl JAJ OIEHUBAHUA Pe3yJIbTATOB OCBOEHMS
Y4eOHOM TUCUHMILIMHBI

3.1. 3aganus 1J151 MPpOBeIeHU 3a4eTa
dopma IK3aMIIHA —yCTHAsI IO BOMPOCaM, MUCbMEHHAs 10 MPAKTUYECKUM
3a/TAaHUSIM.

YciaoBus BbINOJHEHUS 3aJaHuA

1. Mecto (BpeMsi) BBINOJHEHUS 3aJaHus: MYJbTUMEIUMHAS JIEKIIMOHHAsS
ay IUTOPUS

2. MakcumanbHO€E BpeMs BBINOJHEHHS 3a1aHus: 30 MUHYT

3. Hcrounuku wuHPOpMALMM, pa3peUIEHHbIE K  HUCIOJb30BAaHUIO  Ha
nuddepeHIUPOBaHHOM 3a4eTe, 000pyA0BaHUE: -KAHIICISIPCKUE TPUHAJICKHOCTH
(pyuka, kapaHaaIim).

IlepeyeHb TeOpeTHYECKUX BONIPOCOB
Bekrop cunbl. [Ipoekuust Bekropa. PaBHOAEMCTBYOIIAS CUIIa.
AKCHOMBI CTaTUKH.
['maBHBINA BEKTOP CHUJIBI U TJIABHBIM MOMEHT CHJIBI.
IIpaBusio 3HAKOB JJ1s TIOMEPEYHBIX CHUJI.
[TpaBwto 3HAKOB JIJIs1 M3THOAOIITUX MOMEHTOB.
[TocnenoBaTenbHOCTD MOCTPOSHUS AITIOP MOMEPEUHBIX CUIJT M U3THOAIOIINX
MOMEHTOB
7. YcnoBre MpoYHOCTH MPH U3TU0eE.
8. YcnoBue )KeCTKOCTH TP U3ruoe.
9. [TpaBuio 3HAKOB JIJIs1 TIOMIEPEYHBIX CUJI JISl ABYXOIMOPHBIX Oajkax.

Uk wN R
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10. IIpaBuio 3HAKOB IS M3THOAOIIIMX MOMEHTOB JIJISI IBYXOIMOPHBIX 0aJIOK.
11. TlocnenoBaTeabHOCTh MOCTPOCHHUS S0P MOMEPEUHBIX CUIT U U3TUOAIONTUX
MOMEHTOB B JIByXOTOPHBIX OaKax.

12.  VYcrnoBue Npo4YHOCTH TIPH U3rHOE.

13.  VYcrnoBue )XeCTKOCTU MPHU U3rHoe.

14.  SIBneHue moTepu YCTONIMBOCTH.

15.  OmnacHOCTb NMOTEpPH YCTONUUBOCTH.

16. IlpuumHBI TOTEPU YCTOWUHBOCTH.

17.  Yro noHMMaeTcs NoJ yCTOMYMBBIM U HEYCTOMYMBBIM PaBHOBECHEM?

18. Kakyro HOpMaNbHYIO CHITY Ha3bIBAIOT MOJOXKUTENbHON? OTpUIIaTeNbHOM?
19. Kak onpezenstorcs ONOpHbIE PEAKIIMH B CTATUYECKH ONMPEIETUMbBIX paMax?
20. IIpusHaku paBHOBECHS y3J1a pambl?

21. Cucrema ypaBHEHHI paBHOBECHS JIJIsl pacyeTa CTATHUECKH OMPEICIUMbIX
CTEpKHEBBIX ccTeM. Ee 0COOEHHOCTH B Cily4ae reOMETPUUECKON U3MEHAEMOCTH
CUCTEMBI.

21. Oxapakrepu3yiTe NpearoChUIKH, Ha KOTOPBIX OCTPOEHO ONPEEIICHNE
HEepPEeMEIEHUI B CTEP)KHEBBIX cucTeMax?

22. Kakue nepemeleHus onpeaesnsorcs A 0aloK Ipy JeHCTBUM Harpy3Ku?
23. Uro Ha3pIBaIOT 000OIIEHHON CHIION U 0000IIEHHBIM ITepeMEICHIEM ?

24.  UYto moHUMAaETCs MO/ BO3MOKHBIM (BUPTYaJIbHBIM) IepeMenieHueM?

25. Teopema 0 B3aMMHOCTH ITEpEMEIIICHUH.

26. Kaxk 3anmceiBaeTcs mHTETpai Mopa?

27. Onwumure NOPSAOK ONpeaeieHus nepemenieHuit mo Mopy?

28. Kaxk onpenenstorcs mepeMenieHus Mo npasmry Bepemarnna?

29. CremneHb CTaTUYECKON HEOTpeaETMMOCTH cucTeMbl? Kak onpenensercs

CTEMEHb CTATUYECKON HEONPEISITMMOCTH?

30.

Kakue MCTOABI MOI'YT OBITH MCITOJIb30BAHbI I pacduCTa CTaTHYCCKU

HEOMPEICTUMBIX OaIOK?

31.

OOBsicHUTE, KaK, UCIIOJIB3Ys YCIOBUS MTPOYHOCTH MO0 HOPMAJIbHBIM

HarpsHKeHusM, onouparotcst 6anku u3z [OCTa?

32,

Kaxkyto 6anky Mbl Ha3bIBaeM HepaspesHoii? Kak onpenenuTs cTeneHb

CTATUYECKOM HEONPEISTMMOCTH Hepa3pe3Hoi Oaaku?

33.

Onpez[eneHHe I/ISFI/I6aIOHII/IX MOMCHTOB, IIOIICPCUHBIX CUJI U OIIOPHBIX

peakiuii B Hepa3pe3HbIX OaKax.

34.

CymHocTh MeTo1a nepeMenieHuid. OnpeaeneHne Yncia HEU3BECTHBIX

METO/a IMEPEMEIICHU M.

35.

Meton nepemenienuii. CTEeHb KHHEMAaTUYECKON HEOTIPEAECTUMOCTH.

OcHOBHas cuctemMa MeToj1a nepeMeleHui. JIninne Hen3BecTHohIe. Y CIIOBUE
DKBUBAJICHTHOCTH MCXOJIHOM 3aJa91 1 OCHOBHOM CHCTEMBI.

36. B dem cyTh (OCHOBHAS HJIes) METO/Ia KOHEUHBIX 3JIEMEHTOR?

37. Ilepeuncnute OCHOBHBIE COBPEMEHHBIE YHCIEHHBIE METOIBI pacyeTa
KOHCTPYKIIUH.

38.  JlaiiTe ompeneneHne 0 CBOMCTBE MaTePUAIOB, HA3bIBAEMOTO MOJI3Y4ECThIO.
39. laiiTe ompeneneHue nmpeaesa moa3yIecTH.
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40. VYcTaHOBUBILIASACSA U HEYCTAHOBHBIIASACS MOJI3YYECTb.

41. IlosicHuTe, YTO TaKOE YNPYTo€ MOcie1eHCTBHUE.

42. TlosicHUTE MOHSTHE HACIIEICTBEHHOW TEOPUU MOI3YyUECTH.

43. Kakue BUBI pa3pylIEHUs U TUIIbI TPEIIUH BbI 3HacTE?

44, IlpuBenute npuMepbl 00BEMHBIX 1ehEKTOB B CTPYKTYpE MaTepuaa.

45. Kak omnpenensieTcst TeOpeTryecKkas IpOYHOCTh MaTepuana’?

46. Kakas npuHIMNMalIbHas pazHULa MEXIY KO3(P(UIUEHTOM HHTEHCUBHOCTH
HANPSDKEHUS U K03(PPUIIMEHTOM BSI3KOCTH pa3pyIlIeHus?

47. Kak onpenensiercst Ko3)PHUIMEHT BA3KOCTH pa3pylIeHUs ?

48. KakoB mpuHIMM pacyeTa Ha MPOYHOCTh MaTEPHATIOB C TPEIIUHOM?

HpaKaneCRne 3aJaHuA

3amaua 1. lano F1 = 4 H, o = 90°, F, = 6H, a, = 200°, F3 = 3H, o3 = 70°.
['padruecku onpenenuTh paBHOAEHCTBYIONTYIO, BIOMpaB Macitad cmi — pg = 0.1
H/ mm.

3amaua 2. Jlano 4 = 5 H/m, F = 25 H, M = 2 H*wm, a = 60°. Onpenenurb peakuuu
OT10p:

3amaua 3. lano g = 3 H/m, F =5 H, M = 2 H*M, a = 30°. Onpenenuts peakiuu
OTI0p:

3agava 4. Jlano q = 3 H/mM, F =5 H, M = 2 H*Mm, a = 30°. OnpeaenuTs peakiuu
orop:
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3agava 5. Jlano q = 3 H/mM, F =5 H, M = 2 H*Mm, a = 60°. OnpeaenuTs peakiuu

OTIOD:
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3amaua 6. Jlano: F, =2 kH, F,=5kH, F,=2 kH, A,=2 cm?, A,=4cn?, |,= 100

mMm, |, = 50 mm, I,= 200 MM, | = 150 mM. OnpeaesiuTh MPOIOJIbHBIC CHIIBI U

IIOCTPOUTDH UX SIIIOPLBI.
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3amaua 7. Jlano: F, =2 kH, F,=5kH, F,= 2 kH, A,=2 cm?, A,=4cen®, |,= 100

mMm, |,= 50 mm, I,= 200 MM, | = 150 mM. Onpeaesiuth MpOIOJIbHBIE CHIIBI U

MMOCTPOUTH HUX JIIIOPHI.
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3amaua 8. Jlano: F, =2 kH, F,=5kH, F,= 2 kH, A,=2 cm?, A,=4en’®, |,= 100
mMm, |, = 50 mm, |I,= 200 mm, | = 150 mM. OnpeaesiuTh MPOIOJIbHBIC CHIIBI U

IIOCTPOUTDH UX SIIIOPLBI.
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Bamaua 9. Jlano: F, =2 kH, F,=5kH, F,= 2 kH, A,=2 cm?, A,=4en®, |,= 100

mm, |, =50 mm, |,= 200 mm, | =150 mm. C momMoIIp10 METOIA CCUECHHUI 110 BUIY U

pPacCroJIOKEHUIO HArpy30K, yYCTAHOBUTH BHJ BHYTPEHHHX CHIIOBBIX (DaKTOPOB,
BO3HHUKAIOIIMX B TIOMEPEUHBIX CEUCHMSIX Opyca, W cJenaaTh BBIBOA O BHJIC

HarpyxeHus opyca.
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3anmaga 10. U3Becten Bec F=10 kH. OnpenenuTs peakiinu B CTEPKHSIX.

3agaua 13. lano q = 3 Hm, F =5 H, M = 2 H*M, a = 60°. Onpenenurs
MOTICPEYHYIO CHJTy W W3THOAIONMH MOMEHT Ha PacCTOSHUU 5 METPOB OT JICBOTO
Kpas Oanku.

3agaua 14. Jlano q = 3 Hm, F =5 H, M = 2 H*M, a = 60°. Onpenenurs
MOTICPEYHYIO CHJTy M W3TMOAIOMMi MOMEHT Ha PAacCTOSHUU 5 METPOB OT JICBOTO
Kpast 6aJiku.



3amava 15. lano q = 3 H/m, F = 5 H, M = 2 H*m, a = 60°. Onpenenuts
MOMEPEYHYI0 CHIIy U U3TMOAIOUMii MOMEHT Ha PACCTOSTHUU 5 METPOB OT JIEBOTO
Kpasi OajKu.

3amaya 16. Jlyis 3amanHon 6anku (puc ) Tpedyercs:
3aMycaTh YpaBHEHUS 7Sl BEIYMCIICHUS MTOTIEPEYHON CHITbl Q U M3rudaromero
MoMeHTa M Ha KakJIOM y4acTKe 0ajoK B 00IIeM BUAE U TOCTPOUTH AMIopsl Q 1 M.

a=1.1 h=2.8 c=0.9
q=8 kH/m
F=10 xH

3agauva 17. OnpeaenuTs peakiuu ONOpbl U CTEPKHSL.

3amaua 18. Ompenenuth MONHOE YUIMHCHHE JKECTKO 3aJETaHHOTO KPYTJIIOTO

CTEp)KHsSI OT BO3JCUCTBUSA CHUJI P M HampspKeHUE pacTsHKEHUS B CEUCHUU CTEPIKHS

nuametpom 0,8d. TIpuuaTh ciieayromue ucxoanbie nanneie: 1=1m, d=0,02 m.
Moyt ynpyrocTi Matepuana crepxus 2*10° Mma. P=1 kH.
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3amaga 19. Ompenenuth MONHOE YUIMHEHHE >XECTKO 3aJETaHHOTO KPYTIIOTO
CTEp>KHSI OT BO3JACUCTBUS cuJl P U HampshKeHHUE PacTSKEHUSI B CEUYCHUU CTEPIKHS

nuametrpom 0,8d. [TpunaTh crienyromme ucxonusie Aanueie: I=1m, d=0,02 m.
Mopyie ynpyroctu Matepuaia CTepKHs 10° Mma. P=2 kH.
|
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3agaua 20. OnpenenuTh MOJHOE YIJIMHEHUE KECTKO 3aJI€JIAHHOTO KPYTJIOoro

CTEp>KHSI OT BO3JCUCTBUS CUJ P U HampshKeHUE PacTsSHKEHUSI B CEUEHUU CTEPIKHS

nuametpom 0,8d. TIpunaTh ciieayromue ucxoanbie nanneie: 1=1m, d=0,02 m.
Mozyib yIpyrocTs MaTepuaia crepxus 2*10° Mma. P=1 xH.
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3agaua 21. Ipumep 1. banka, ycraHOBIeHHAs HA JABYX OIOPaX, HATPYKEHA COTIACHO CXEMBI
(puc.) cumamu (= 2 kH/mM, G = 10 kH, P = 20 xH wu mapoi#t cun ¢ momenrom M=5

0
kH*M. Onpenenuts peakuuu ornop Oanku, ecian a=2 m, b=3 m, &= 20

K VoM

(-

Kpurepuu oneHuBaHusI 0TBETOB

— OIIEHKA «OTJMYHO» - TIyOOKHE HCUYEPNbIBAIOIINE 3HAHUS U TBOPUYECKHE
CIIOCOOHOCTH B MOHUMAHHUHM, U3JI0KEHUHU U UCTIOJIB30BAHUH YYEOHO-TTPOrPaMMHOTO
MaTepuaia, yMEHHE CBOOOJHO pellaTh MpakTUYecKue 3afaHus (3agaud,
KOHKDETHBIE CHUTyallMd, pacyeTbl W T.[.); JIOTMYECKH MOCIEAOBaTEIbHBIE,
COACpXKaTEIbHbIC, IIOJHBIC, IPAaBUIBHBIE MW KOHKPETHBIC OTBETHI Ha BCE
MOCTaBJICHHBIE BOIIPOCHI U JIOTIOJIHUTEIbHBIE BOIIPOCHI MpernoiaBareis; CBOOOAHOE
BJIAJICHUE OCHOBHOM 51 JOTIOJTHUTEIILHOM JIATEPATYPOH, IPyTUMU
MH(OPMAIMOHHBIMA UCTOYHUKAMHU, PEKOMEHJIOBAHHBIMU Y4eOHON MPOrpaMMON;

— OLIEHKA «XOpOoLIO» - TBEPAbIE U JOCTATOYHO IIOJHBIE 3HAHUS BCETO
[IPOrPaMMHOI0 MaTepuaja, MPaBUIbHOEC MOHUMAHUE CYLIHOCTU U B3aUMOCBS3U
paccMaTpUBaeMbIX IIPOLECCOB W SIBJICHUM; IOCIIENOBATENbHBIE, IPABUWIbHBIE,
KOHKPETHBIE OTBETHI Ha BCE MOCTABIEHHBIE BOMPOCHI IPU CBOOOJHOM YCTPaHEHUU
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3aMeUYaHHUi Mo OTEJIbHBIM BOMPOCAM; CTAOMIBHBIM XapaKkTep 3HAHUNA U YMEHHUH U
CHOCOOHOCTh K HX CaMOCTOATEIbHOMY IPUMEHEHUI0O U OOHOBJIEHHMIO B XOJE
HOCIEAYIOEro 0Oy4YeHUs U IPAKTUUECKON JIEATENbHOCTH, JOCTATOYHOE BIIaJICHUE
MH(POPMALlMOHHBIMU HCTOYHUKAMHU, JUTEPATypO, pPEKOMEHJOBaHHOM y4eOHOU
IIPOTPaMMON;

— OLICHKAa «Y/AOBJICTBOPHUTEJbHO» - CTa0WIbHbIE 3HAHWSA W TIOHUMAaHHE
OCHOBHOIO  IpPOTrpaMMHOIO MaTrepuaga B oObeMe, HEOOXOAUMOM s
NOCIEAYIOWEro O0y4eHUs] U MPEACTOALICH MPakTUUYECKOW —N1eATEIbHOCTH;
IpaBWiIbHbIE, 0€3 TpyObIX OMMOOK OTBETHl HAa IMOCTaBJICHHBIE BOIIPOCHI IpPHU
YCTpAaHEHUH HETOYHOCTEN M HECYIIECTBEHHBIX OIIMOOK B OCBELEHUHU OTIEIIbHBIX
ITOJIO’KEHHM MPU HABOJAIIMX BOMPOCAX MPENOIaBaTENs; HEAOCTATOYHOE BIaJICHUE
MH(OPMAIMOHHBIMUA UCTOYHUKAMHU, PEKOMEHA0OBAHHON y4eOHON MPOrpaMMON;

— OLICHKA «HEYJAOBJECTBOPHUTEJIbHO» - HENPABUJIBHBIE OTBETHI HA OCHOBHBIC
BOIPOCHI, I'pyOble OLIMOKM B OTBETAX, HEMOHUMAHHE CYIIHOCTH H3JaraeMbIX
BOIPOCOB; CYUIECTBEHHbIE MPOOEIbl B 3HAHUM OCHOBHOI'O IPOTPAMMHOIO
MaTepuaia, IpUHLIUIKAIbHbIE OIIMOKY IPU NPUMEHEHUN TEOPETUYECKUX 3HAHUH,
KOTOpPbIE HE MO3BOJIAT CTYJAEHTY IPOJOJDKATh OOyYEHHE WJIM NPHUCTYNUTh K
MPaKTUYECKON JIeATEIbHOCTH 0€3 JOMOJIHUTEIbHON MOATOTOBKA MO JAHHOMY
KypCy; HEYBEPEHHBIEC U HETOYHBIE OTBETHI HA JIOTIOJIHUTEIBHBIE BOIIPOCHI.

HNcroynuku
uHGopManMu I NMOATOTOBKH K JU(PPepeHIIMPOBAHHOMY 3a4eTy
OcCHOBHbBIE HCTOYHUKH:

1. Onodunckas, B. II. Texaudeckas mexanuka. COOpPHHK TECTOBBIX
3amanuit : yue6Hoe mocobue / B.II. Onodunckas. — 2-¢ u3Ad., UCIp. U JIOM. —
MockBa : MH®PA-M, 2021. — 132 c. — (Cpennee mnpodecCHOHAIBHOE
obpaszoBanue). - ISBN 978-5-16-016753-4. - Tekct : anmekrponHsid. - URL:
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Mocksa : MH®OPA-M, 2019. — 376 c. — (Cpennee mnpodeccHoHaIbHOE
oOpazoBaHue). - Tekct ; AJIEKTPOHHBIH. - URL:
http://znanium.com/catalog/product/1020982

HNuTepHer — pecypcesbi:
1.9BC znanium.com: http://znanium.com/

12



