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JIUCT COI'JIACOBAHUM

OneHouHBIe MaTepHAIEl PaCCMOTPEHBI, 00CYKAEHBI Ha 3acenanuu Kadhenapsl «Me-
XaHUKa U MPOYHOCTh MaTEPHUAIIOB U KOHCTPYKIIHID)
IIporokon Nell ot 29 mapta 2024 rona

3aBemyromnuii kadeapoit
«MexaHuKa ¥ IPOYHOCTH MaTEePHAITIOB
Y KOHCTPYKIIAW»

«29 » oJ 2024 (%»@57‘ C.A. BumomnieHkoB

COI'JTACOBAHO

PykoBogutens OITOIT BO

«MarucTpaibHBIN TPAHCITOPT»

«329» 03 2024 O.[. IToxpoBckas

PyxoBogurens OITOIT BO
«ITaccaxupckuiit KOMILIEKC
KEIIe3HOIOPOKHOTO TPAHCIIOPTa

« 29 » 03 2024 O.J1. IToxpoBckas

PYKOBE)I[HTGHB OIIOII BO
«I'py3oBas u koMMepueckas paboTa»

«39» 032 2024 W A.B. Hopuauxus

PykoBomgurens OITOIT BO
«TpaHcIOpPTHEIM OU3HEC U JIOTHCTHUKA /
« J9» 02 2024 I1LK. Pribun




1. Ilnanupyemblie pe3yabTaThbl 00y4eHUs M0 JUCHUILINHE, 00ecTieduBaloue
AOCTHKeHHE TNIAHUPYEMBbIX Pe3y/JIbTATOB OCBOCHHSI OCHOBHOM NMpogdeccuoHaJIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

[Tnanupyemble pe3ynbTaThl OOYyYEHHs IO AUCLUILIMHE, 00€CIeUMBAIOLIUE JOCTHKEHUE
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHMS OCHOBHOHM MNpodecCHOHAIbHOW 00pa3oBaTeNbHON MpO-
rpaMMBbl, IPUBEJIEHBI B 11.2 paboyell MporpaMmBsl.

2. 3ananus, HeoOXoAMMBIE JJISl OLEHKH 3HAHWH, YMEHUH, HABbIKOB U (WJIM) ONBITA
NAeATEeJBbHOCTH, XapAKTePU3YIOIIUX HHAMKATOPbI JOCTHKEHHs KOMIICTCHIHH B Ipouecce
OCBOCHHS OCHOBHO npodeccnoHaIbHOM 00pa3oBaTeIbHON NPOrPaMMbI

[lepeuens MaTepraioB, HEOOXOIUMBIX ISl OLICHKH MHAMKATOPa JOCTHKCHHS KOMIICTCH-
IUH, puBecH B Tabymnax 2.1 u 2.2.

Taonunga?.l.
[t ouHo¥ popMbl 00yUeHHUs (BCe CHELMATU3alIUN )
Nuagukarop Ilnanupyemsle pe3yabTaThbl 00y4eHHUSs MarepuaJsi,
AOCTHIKEHUS Heo0XoauMbIe 1JIs1
KOMIIeTEeHIIUH OLICHKH MHIMKATOpA

JOCTHIKCHUSA
KOMIIETCHIIUN

OIIK-4. Cnocoben 6binonHams npoeKmuposanue u paciem mpancnopmusix 00beKmos 6 coon-
gemcmeuu ¢ mpebo8aHUsMU HOPMAMUBHBIX OOKYMEHMO8

OIIK-4.1 3naer
TpeOoBaHU
HOPMAaTHBHBIX
JIOKYMEHTOB
JUIS BBITIOJTHE-
HUS IPOEKTU-
poBaHMs U pac-
4eTa TpaHc-
MOPTHBIX 00B-
€KTOB

OO6yuaromuiicst sHaem:
— OCHOBHBIE THIMOTE3bl U JAOMYIIEHUS, MPUHATHIC B

pacdyerax 3JIEMEHTOB KOHCTPYKLIMI TPaHCIOPTHOMN
UHOPACTPYKTYPHI HA IPOYHOCTb;

3akoH ['yka nmst ynpyroit cpenbl (C BOZMOXHOCTBIO
UCIOJIb30BaHUS IIPU PpacdyeTe IPOYHOCTU TpPaHC-
MOPTHBIX OOBEKTOB);

npuHuyn CeH-BeHana W NpuHIMI HE3aBUCUMOCTU
JEHCTBUS CUJI TIPU MPOEKTUPOBAHUU OOBEKTOB Ke-
JI€3HOJOPOXKHON UH(PPACTPYKTYpHI;

OCHOBHBIE XapaKTEPUCTUKH MPOYHOCTH U IJIACTHY-
HOCTH MaT€pHaJloB, IPUMEHSAEMBIX Ha KEJIE3HOJ0-
POXXHBIX O0OBEKTAX;

OCHOBHBIE JKCIIEPUMEHTAJIbHBIE METOJbl MEXaHUKHU
nedhopMUPYEMOTO TBEPOTO TEa.

Bormpocsr

K 9k3ameny 1-17, 19-
21, 32-53.

HToroserit cemecT-
poBeIif TecT Nel.

OIIK-4.2 Yme-
€T BBITIOJIHATH
HEOOXOMMBIE
pacueTsl 1o
MIPOSKTHPOBA-
HUIO TPaHC-
MMOPTHBIX 00B-
€KTOB, B COOT-
BETCTBHH C
HOPMAaTUBHBIMU

OOGyuarommiicst ymeem:
— OMpeAeNsATh YCHIIMs PAaBHOBECHUS IJIOCKOW U TMPO-

CTPAaHCTBEHHOM CHCTEM CHJI MPHU IPOECKTUPOBAHUH
00BEKTOB KETE3HO0POKHON UHPPACTPYKTYPHI,
IIPUMEHATh METOJI CEYEHUN INpPU pacdeTe Ha Mpod-
HOCTb 3JIEMEHTOB KOHCTPYKIMHA, paboTalommx Ha
pacTsDKeHHe-CoKaThe, CABUT, M3THO, KpydeHHE, KO-
coil M3THO, BHEIEHTPEHHOE PACTSIKCHHE-CKATHE,
CIBUT, M3THO, KpydeHHE, KOCOW W3rud, BHEICH-
TPEHHOE PACTSHKEHHUE-CKATHE;

Bormpocs! k 3x3ame-
Hy 18, 22-31, 54-85.
Pacuetno-
rpaduueckue
pabotsi 1,2,3
Hroroseiii cemect-
poBbIi TecT Nel.




JNOKYMEHTaMH1 MIPUMEHATHh TUIOBBIE METOJbl AHAJIN3A HAIPSKEHHO-
ro u 1e(hOPMHUPOBAHHOTO COCTOSIHUS dJIEMEHTOB KOH-
CTPYKLMI MpHU MPOCTEHIINX BUIAX HArPYKEHHUS U B
pacdeTrax Ha yCTOMYMBOCTb KOHCTPYKIIMM.
Taomnuma?2. 2.
Jist 3a0uHOM (hopMBI 00ydeHUS (BCE CIICITUATA3AIIIH )
Nuaukarop Ili1anupyemble pe3yibTaThl 00yUeHUs MarepuaJbl,
AOCTHKEHUSI Heo0X0oauMBbIe ISl
KOMIIeTEeHIIUH OLICHKH MHIMKATOpPA

JOCTHIKCHUSA
KOMIIETCHIIUN

OIIK-4. CnocobeHn 8blnonHame npoekmuposanue u paciem mpancnopmHuix 00beKmos 6 Coom-
gemcmeuu ¢ mpebo8aHUAMU HOPMAMUBHBIX OOKYMEHMO8

OIIK-4.1 3naer
TpeOoBaHUs
HOPMAaTUBHBIX
JOKYMEHTOB
JUTSL BBITIOJTHE-
HUS IPOEKTU-
pOBaHUS U pac-
4era TpaHc-
MOPTHBIX 00B-
€KTOB;

OOyuaromuiics 3Haem:

— OCHOBHBIC TUTIOTE3BI U JOMYIICHUS, TPUHSTHIC B
pacuerax 2JIEMEHTOB KOHCTPYKIIMH TPaHCIOPT-
HOM HH(PPACTPYKTYpPHI HA TPOYHOCTH;

3akoH ['yka mist ynpyroit cpembl (¢ BO3MOXKHO-
CTBIO HCIIOJIB30BAHMSI TIPU PacdeTe MPOYHOCTH
TPAHCIIOPTHBIX 0OBEKTOB);

npuHnun CeH-BeHaHa W MPUHIUT HE3aBUCHUMO-
CTH JACUCTBUSI CHJI MPHU MPOSKTHPOBAHUH OOBEK-
TOB JKEJIC3HOIOPOKHON HHPPACTPYKTYPHI;
OCHOBHBIE XapaKTEPUCTUKH MPOYHOCTU U ILIa-
CTUYHOCTH MAaTEpHAJIOB, NMPUMEHSIEMBIX Ha JKe-
JIE3HOIOPOKHBIX OOBEKTAX;

OCHOBHBIC JKCIICPUMEHTAILHBIC METOJBI MeXa-
HUKH 1eOPMUPYEMOTO TBEPAOTO TENA.

Bompocset
K 9k3ameny 1-17, 19-21,
32-53.

OIIK-4.2 Yme-
T BBIMIOJHATH
HE00XO0AUMBIE
pacyeTsl 1Mo
MIPOEKTUPOBa-
HUIO TpaHC-
MOPTHBIX 00B-
€KTOB, B COOT-
BETCTBHH C
HOPMAaTHBHBIMU
JTOKyMEHTaMH

OOyuatouiics ymeem:

— ONpEeNeNsATh YCHIIUS PABHOBECUS IIJIOCKOH W

MPOCTPAHCTBEHHOW CHUCTEM CHUJI IPHU MPOEKTH-
pOBaHUU OOBEKTOB KEJIE3HOAOPOKHONW HH(pa-
CTPYKTYpHI,
MPUMEHATh METOJ CEUEHUW TIpH pacdere Ha
MPOYHOCTh JJIEMEHTOB KOHCTPYKIMH, paboTta-
IOMUX Ha pacTsHKEHUEe-CKAaTHE, CIBWUT, HW3THO,
Kpy4ueHHUe, KOCOi u3rud, BHEIICHTPEHHOE PACTs-
KEHHUe-C)KaThe, CIBUT, U300, KpydeHue, Kocon
u3rud, BHEIEHTPEHHOE pacCTsHKeHHEe-CHKATHhe,
MPUMEHATHh THUIOBBIE METOJbI aHAIM3a HAmps-
JKEHHOTO U J1e()OpMHUPOBAHHOTO COCTOSHUS dJie-
MEHTOB KOHCTPYKIHUM MPU MPOCTEHIINX BHUIAX
HarpyXeHusi U B pacuerax Ha YCTOWYHUBOCTH
KOHCTPYKIIUH.

Bompocs k 9x3ameny
18, 22-31, 54-85.
KoHnTponbHble
pabortsr 1,2.
Tumnosas 3agaua 1,2




MaTtepuanbl A5 TeKyIIero KOHTPOJIst
JUis ipoBeieHus! TEKYILero KOHTPOJISI [0 JUCLUIUIMHE 00Y4aroLUiics JOKEH BBIIIOJHUTD
CJIEAYIOLINE 3a0aHUS:

Ilepeuenwv u cooeparcarue pacuemno-2papuueckux paoom (ounas popma ooyuenus)

PI'P 1 «Pacyer Ha MPOYHOCTH CTEPIKHEH U CTEPIKHEBBIX CUCTEM, PA0OTAIOMINX B YCIOBHSX
0CeBOM Jeopmanum»
P-1.1. Pacyer craTHYecKy OMPEAETUMOTO CTEPXKHS CO CTYNMEHYATHIM M3MEHEHHEM IUIOMIAIN 10
y4acTKaM.
IIpsiMOOCHBII CTyIEeHYaThlil CTEPKEHb Harpy»KeH oceBbIMU cuiiaMu Fi, paBHOMepHO pac-
HpeeeHHBIMI Harpy3KkamHu (i 1 COOCTBEHHBIM BECOM.

Tpebyercs:
1. Craenate cXeMaTHYECKHI YEPTEK CTEPIKHS 110 3alaHHBIM pa3Mepam, co0ioaas MaciTao.
2. ITocTpounTh 3IIOPBI IPOAOJIBHON CHUIIBI 1 HOPMAJIBHOT'O HAIIPSIKEHUS.
3. Haiitn mepemenieHue 3aJaHHOTO CEYCHUS M OINPEJCIHUTH IOJHOE H3MEHEHHE JITHHBI
CTEPIKHA.

P-1.2. Pac4der cTaTU4ecKH ONpeeIIMMOM IAPHUPHO-CTEPIKHEBOM CUCTEMBI.

Cratuyecku ompenenrmas MIapHUPHO-CTEP)KHEBAsi CUCTEMa Harpy:keHa cuioi F u pas-
HOMEPHO PacIpeaeIeHHON Harpy3Kou (.

Tpebyercs:

1. BbINOIHUTE YepTek KOHCTPYKIUU 110 3aJaHHBIM pa3Mepam.
2. Onpenenuts BEIUYUHY NPOJOJIBHON CHIIBI B KQXKJIOM CTEPKHE.
3. Onpenenuth pa3Mepsl NONEPEYHBIX CEUCHUH 3aJaHHOH (POPMBI.
4. Bb4ucauTh yAJIMHEHNE KaXI0T0 CTEPKHS U [IEPEMELLIEHUE 3aJaHHON TOYKHU.
PI'P 2«Kpyuenue. [1nockuii monepeqHslii n3ruod»

P-2.1. Kpy4eHue BajioB KpyroBoro ce4eHusl.

Jli 3arpy’>K€HHOT0 KpyTSIIMMUA MOMEHTaMH Baja TpeOyeTcs:
1. Beryeptuth cXeMy Baja M yKa3aTb YMCJIOBBIE 3HAYEHUS Pa3MEPOB U 3aJaHHBIX MOMEH-
TOB.
2. W3 ycinoBus paBHOBECUS HAUTU HEJOCTAOIINI MOMEHT.
3. ITocTpounTh 3MIOpY KPYTAIIET0O MOMEHTA.
4. [TonoGpate auaMeTp CIUIOLIHOIO Bajla KPYrOBOTO CEUEHHs MO YCJIOBUSM MPOYHOCTH U
JKECTKOCTH.
S. [Tono6pathk quaMeTp MoJoro Bajia Mo yCJIOBUSAM MPOYHOCTH M )KECTKOCTHU MPH 331aHHOM
OTHOILIEHWH BHYTPEHHETO JUaMeTpa K BHEIIHEMY.
6. BblyncnuTh B IPOLEHTAX BEIMYMHY YKOHOMUU MaTepHralia [l M0JIOTro Baja.
7. [TocTpouTs 31MI0pY YIJIOB 3aKpYy4MBaHUs, IPUHSB B KAYECTBE HEMOABMIKHOTO JIEBOE KpaliHee
CCUEHHUE.

P-2.2. Tlon6op nomnepevyHoro ceueHus OAJIKU MPH IIOCKOM H3THOe.
Cratudecku ompeaenumasi Oalka Harpy)keHa paBHOMEPHO paclpeieleHHOW Harpy3Kou,
COCpPEIOTOUYCHHBIMH CUJIAMU 1 MOMEHTAMMU.

Tpebyercs:
1. Brerueptuth cxemy O0anku v yka3aTh YUCJIOBBIC 3HAUCHUS Pa3MEPOB U HAarpy30K.
2. [TocTpouTh MIOPHI U3TUOAOIIETO MOMEHTA U TIONIEPEYHOM CHJIBI.
3. [TonobpaTh nomnepeuHoe cedeHne OaIKu 3aJaHHON (POPMBI.

PI'P 3 «CiiosxHOE COTIPOTUBIICHUE. Y CTOWYUBOCTD CKATBIX CTEPIKHEI»
P-3.1. Omnpenenenne rpy30n0AeMHOCTH CTEPKHS IIPH BHELICHTPEHHOM PACcTsHKEHHEe-CXKATHE.
i cTepKHs 3aJaHHOIO CEYeHHs OINpPENENIUTh BEIMYMHY JOIyCKaeMON pacTAruparouied (uiau
CKUMarolneil) cusl F, mpuaokeHHO! B TOUKe A:
1. Vka3arp mosioxeHue riIaBHbIX LEHTPAIbHBIX OCEH MHEPLUUU CEYEHUS U CBSI3aTh C HUMHU
CUCTEMY KOOpJAUHAT. BBIYMCIUTE T€OMETPUUECKUE XaPAKTEPUCTUKHU CECUCHHUS.



2. IlomyunuTs BIpa’keHHE HaHOOJBIIETO MO a0COTIOTHOM BEIMUYMHE HANpPSIKCHUS Yepe3 ma-

pameTtp F u U3 yciaoBHs MPOYHOCTH OMPEECIUTh TPY30MOAbEMHOCTD.

3. OmpenenuTh NOJI0KEHUE HEUTPATIbHOW OCH M IMOCTPOUTH AIOPY HAMPSDKEHUH B CEUCHUHT

CTEPXKHSI.

P-3.2. Onpenenenue Hecyiel ClIOCOOHOCTH IIEHTPATLHO-CIKATOTO CTEPHKHSL.
Jyist 3a1aHHOM CXEMBI CKATOTO CTEPKHS M IMONIEPEYHOr0 CeUeHUs Tpedyercs:

1. OnpenenuTh BETHYUHY KPUTUICCKOM CHITBI
2. OnpenenuTh BETUYHHY TOIYCKaeMON HArpy3KHu.
3. Haiit koapdurmenT 3amaca yCTOMIMBOCTH.

B snexrponnoit uadopmarmonno-odpasosarenbhoii cpene II'YIIC (sdo.pgups.ru) pas-

MEIleHbl IPUMEPHI PELICHHS 33]1a4, BXOAALINX B pacueTHO-rpaduyeckre paboThI.

Hrorosblii ceMecTpoBblii TecT Ne 1.
IIprMepEI TECTOBLIX 3aJaHUH .

Bonpocsr:

BapHaHTI)I O0TBCTOB

1. IIpoaeMOHCTpUPYHTE YMEHUE ONPEACIsATh BHYTPCHHUE YCHIIUS B
AIIEMEHTaX CTPOUTENHHBIX KOHCTPYKIWH, paOOTAIONIMX Ha PacTshKe-
HUEe — ckatre. Ha pucyHke moka3aH CTep>KEHb, HarpyKEHHBIM CUTa-
MU, HallpaBJIeHHBIMU BIOJb ocu. F = 10 kH. 3HaueHue npoaoapHOM
cwibl B ceuernu 1-1 paBHo ...
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Bgenute orBeT B KH.

2. IIpoaeMOHCTpUPYHTE YMEHUE ONPECIATh BHYTPESHHUE YCHIIUS B
AJIEMEHTaX CTPOUTENHHBIX KOHCTPYKIUH, paOOTAIONIMX Ha PacTshKe-
HUe — cxarne. Ha pucyHke moka3aH cTep)KeHb, HAarpyKEHHBIN Cha-
MU, HalpaBJICHHBIMU BAOJbL ocu. F = 10 xkH. 3nauenune npomoapHO
cuiel B ceuenuu 1-1 paBHo ...

Bgenute orBeT B KH.
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3. [IpoieMOHCTpUPYITE YMEHUE ONIPEAEIIATh by Benute 3Hauenue R B kH.
OTIOPHBIE PEaKIHH. i
KosonHa 3arpyskeHa coOCTBEHHBIM BECOM aq
=20 xH/m, BeicoTa KosoHHBI | =2 M. Peakiusa B |/ i
3aJelIKe paBHa ... |

A

R

4. IlpogeMOHCTpUPYHUTE YMEHHE ONPENEIsATh BHYTPEHHUE YCUIIUS B
AJIEMEHTaX CTPOUTEIHHBIX KOHCTPYKIUH, pabOTArOIINX HA PaCTsHKe-
HUe — cxartue. Ha pucyHke nokasaH CTEpKeHb, HArpPyKEHHbIN cuiia-
MU, HaIlpaBJICHHBIMU B0k ocH. F = 10 kH. 3nadenue npomonpHOM
cuiiel B ceyennu 1-1 paBHo ...
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BBenure otset B KH.

5. TlponeMoHCTpUpyTE YMEHUE ONIPEACIISITH BHYTPEHHNE YCUITUS B
3JIEMEHTaX CTPOUTEIHHBIX KOHCTPYKIUH, pabOTArOIINX HA PaCTsHKE-
Hue — cxkatue. Ha pucyHke nmokasaH cTep)KeHb, HarpyKEeHHBIN cUa-

Beenure orBet B KH.




MU, HalpaBJIeHHBIMH BIOJIb ocd. F = 15 kH. 3nauenue npononsHOR
CHJIBI B ceueHuu 1-1 paBHO ...
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6. llpogeMoHCTpHUpYIiTE yMEHNE OTIPENEISATh BHYTPEHHHIE YCHITUS B
3JIEMEHTaX CTPOUTEIBHBIX KOHCTPYKIUH, pabOTArOIINX HA PACTHKE-
HUe — cxkatue. Ha pucyHke mokaszaH cTep KeHb, HarpyKEHHBIN CcHIa-
MH, HaIlpaBJICHHBIMU BIOJIb ocH. F = 15 kH. 3nadeHue npomonpHOM
CHJIBI B ceueHuu 1-1 paBHO ...
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Benure otrBeT B KH.

7. IIpoieMOHCTpUPYITE YMEHUE ONPEAEIISATh BHYTPEHHUE YCUIIMS B
3JIEMEHTaX CTPOUTENbHBIX KOHCTPYKIMH, pabOTaIOIIKX Ha PacTsKe-
Hue — cxatue. Ha pucyHke nokasaH cTep:KeHb, HarpyKeHHbIH cuia-
MU, HallpaBJIEHHBIMA BIOJIb ocH. F =20 xkH. 3Hauenue mpogoapHOH
cwibl B ceuernu 1-1 paBHo ...
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Beenure otBet B KH.

8. IIpoieMOHCTpUPYITE YMEHUE ONPEACIIATh ONIOPHBIE PEAKLIHH.

Ha pucyHke nokasaH CTEpKEHb, HaIPy>KCHHBIN CUIIAMM, HAIIpaBJICH-
HBIMH BIoJb ocu. F =10 kH

Peakuus R B 3agenke paBHa ...
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Bsenure orBet B KH.

10. IIpoieMoHCTpUPYHTE YMEHHUE ONPEENIATh BHYTPEHHUE YCUIIHS B
3JIEMEHTaX CTPOUTENbHBIX KOHCTPYKIHMHA. PacueTHast cxema riaBHOM
0aJK1 MOCTOBOTO KpaHa Ipe/ICTaBIeHa B BU/E OJHOIPOJIETHON Oal-
KH, HarpyxeHnHo# cunori F =60 kH,a=3 m,b=2 m.

Ilonepeunas cuna B ceuenuu 1 — 1 paBHa ...

S
Tlia Lo 7

BBenure 3HaueHuE 110 MOAYJIIO
B kH.

11. IlponeMoHCTpUpYyHTE YMEHHUE ONPEAEIATh BHYyTPEHHUE YCUIIHS B
3JIEMEHTAX CTPOUTEIILHBIX KOHCTPYKIMM. PacueTHas cxema riaBHOM
0aIK MOCTOBOTO KpaHa TpeJICTaBIeHa B BUAC OJHOMPOJICTHOM Oaj-
K, HarpyxeHnHow cummoit F =60 kH, a=3 M, b=2 m.

Wsrubaromuii MoMeHT B ceuernu C paBeH ...

ST
£

BBenute 3nauenue B kHwm.

12. IlponeMoHCTpUpyHTE YMEHHUE ONPEAENATh BHYyTPEHHUE YCUIIHS B
3JIEMEHTaX CTPOUTEIbHBIX KOHCTPYKIIUMA. PacueTHast cxemMa riiaBHOM
0aJIK MOCTOBOTO KpaHa Ipe/ICTaBICHa B BUIE OJHOIPOJICTHOM 6ajl-
KU, HarpyxeHHow cumot F=40 kH,a=3 m,b=2 m.

Wsrubaromuii MoMeHT B cedernu C paBeH ... KHM.

Bsenure oreeT B kHM




RAI F IRE
C
0

13. TIpogeMOHCTpUPYHTE yMEHHE OMPEACISATh OMOPHBIC PEAKIMU B
3aKPEIUICHUSAX.

[IapaupHO-onIepTas Oajika 3arpy:KeHa paBHOMEPHO pacpeIe/ICHHON
Harpy3koit = 10 kH/m, | =4 m.

Peakmma Ry = ...
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Bsenure otrBet B KH.

14. IlponeMoHCTpUpYHTE YMEHHUE ONPEAENITh BHYyTPEHHUE YCUIIHS B
3JIEeMEHTaX CTPOUTEIbHBIX KOHCTPYKLIUH.

Banka mmHo# | = 4 M 3arpykeHa paBHOMEPHO pacrpeIeIeHHOH
Harpy3koit = 10 kH/M. 3HaueHne MaKCMMaIbHOTO N3THOAIOIIETO
MOMEHTA PaBHO ...

q
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Bgeaute orBeT B KHM.

15. IIpoieMOHCTpUPYHTE YMEHHUE OTIPEACIIATh ONOPHBIC PEAKIINU B
3aKpETIICHUSAX.

OpnomnposeTHas 0ajKa HarpykeHa paBHOMEPHO paclpeielIeHHON
Harpy3koit = 16 kH/m, | = 2 m. Peakuust Rg paBHa ...

Ry

gq
TR TITREN A

[

Bgenute orBeT B KH.

16. IIponeMOHCTpUPYHUTE YMEHHE OIMPEACIsATh OMOPHBIC PEaKlUd B
3aKpeIICHUAX.

OpnomnposerHas 6anka HarpyxeHa MomeHToM M = 50 kHm, a =2 M,
b =3 m. Peaxmus R4 paBna ...

RAl - |R3
Tad s A

Bgenute orBeT B KH.

17. IIposeMOHCTpUpPYHTE YMEHHE ONPENENATh ONOPHBIE PEaKUH B
3aKpETUICHHSX.

OnmuomnposnetHas 6anka HarpykeHa MomeHToB M = 60 kHwM, a =2 M,
b =3 m. Peakuus R, paBHa ...

o
T d s A

BBenure otset B KH.

18. I[IponeMOHCTpUpYHTE yMEHNE ONPEAETATh BHYTPEHHUE YCUIIHS B
JJIEMEHTAX CTPOUTENIbHBIX KOHCTPYKLIUH.

Ban, npencraBieHHbIN Ha pUCYHKE, 3arpy’KeH JAByMs MOMEHTaMH M
= 10 kHm. KpyTsamuii momeHT B ceuenun | — 1 mo abGcomoTHOMY
3HAYEHHUIO paBeH ... KHM.

Baeante orBeT B KHM.
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19. TIpoieMOHCTpHUPYITE YMEHHUE ONPEEINISATH PAIIMOHANBHBIC pa3-
MEpBI IONEPEYHBIX CEYEHUHN 2JIEMEHTOB KOHCTPYKILIHM.
W3 ycnoBust mpo4YHOCTH, MPHU 3aJaHHOM 3HAYEHUH [T ], HAUMEHbBIINUN

JIOTTyCKaeMBbIii TrnameTp Baia paseH d = ... cMm
M M 9 am om
(‘ ( | ( 6
\ A 4} A\

[pu pemennn npuasate Wy = 0,2 d* , M = 64 xHw, [t] = 80 MIla.

Beenure oTBET B cM

20. OnumwuTe MOCIeIOBATEIBHOCTh JCUCTBUI IS OMpeaeNeHuUs
BHYTPEHHHX YCHJIMH B CTEPYKHE METOJIOM CCUCHMIA.

a) oTOpachiBaeM OJIHY M3 €ro yacTeif;

b) YPaBHOBEIIMBAEM PACCMATPUBAEMYIO YaCTh CTEPIKHS;

c) 3aMeHsieM JieiicTBIe OTOPOIICHHOM YaCTH Ha OCTABIIEH-
HYIO YCHITHEM;

d) pacceKaeM CTEPKEHb CEYEHHEM, TIEPIIEHIMKYIISPHBIM OCH;

21. OnumwuTe Mocie0BaTEIbHOCTh ISUCTBUM MPU pacdyeTe CTaTHIe-
CKH OIPENeTUMOI CUCTEMBI Ha IPOYHOCTb.

a) TToCcTpOUTH SMIOPBI BHYTPEHHHX YCHIIHIA.

b) Broruncauts (eciam 3T0 HE0OXOUMO) OTIOPHBIE PEAKIIUH.

c) Haiity BHyTpEeHHME yCHITHS, BO3HUKAIOIIME B ONEPEYHBIX
CEUEHUsAX KaXKJIOrO YUacTKa KOHCTPYKIMHM OT JEHCTBUs BHEIIHHX
Harpy3oK.

d) 3anucarh ycIoBHE TPOYHOCTH, MPOBEPHUTH €TO BBITOIHE-
HUE.

e) OnpezennTs MONOXEHHE OMACHOTO CEYECHHsI M OIMACHBIX

TOYEK, TJie HANPSIKEHUS JOCTHTal0T HauOONBIINX 10 abCOMIOTHOMN
BEJINYMHE 3HAYCHUH.

22. I[IpoieMOHCTpUPYHTE YMEHUE ONPEACIIATh PALIUOHATILHBIE Pa3-

MEpHI MOTIEPEYHBIX CEUCHUI IEMEHTOB KOHCTpYKUuil. Ha pucynke
MOKa3aH CTeP)KEeHb, HArPY>KEHHBI 0CEBBIMH cUilaMH. MUHUMaIbHO
JIOTTYCTUMBII THaMeTp TIONIEPEYHOr0 CEUYEHHs, U3 pacueTa Ha Mpod-
HOCTb IO JJONTyCKaeMbIM HANPSDKEHUSAM, PaBEH ... MM.

Hano: F= 0,025 MH, [c] = 160 MIIa
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BBG):[I/ITG OTBE€T B MM

23. IlponeMoHCTpUpYHTE YMEHUE
MPOBOJIMThH aHAJIHM3 HATIPSHKEHHO-
ne(hOPMUPOBAHHOTO COCTOSIHHS B
TouKe Teja. B anemenTe MocToBOM
KOHCTPYKIIMH BO3HUKAET HANPSIKCH- - -
HOE COCTOSTHHE, IIPEACTABICHHOE Ha /
pHUCYHKe.

I'naBHBIC HANPSHKEHUS G1, G2, G3 PaB-
HHI ...

Boumure oTBeTHI
O1-=
02 =
03




24. IIpoieMOHCTpUPYUTE YMEHUE I o Bnoumurte oTBETHI

OTIpEICTISITh TJIaBHBIE HAIIPSKEHUSI. o 1=

B snieMeHTe KOHCTPYKIIMU BO3HUKAET | © ! 62 =

HAMpsHKEHHOE COCTOSIHUE, TpejicTas- | T~ j_ ] ___"o 03 =

JICHHOE HA PHUCYHKE. I A

I'1aBHBIE HaPSDKEHUS G1, G2, O3 PaB- o |

HEI ...

25. YcTaHOBUTE COOTBETCTBUE MEXKTY HOHATUIMU: ® [Ipejen MPOIOPLHOHATBHOCTH
® [peiesn TEKYyYECTH

Hanpsixenue, mpu KOTOpoM NPOMCXOIUT IUIACTHYECKAst 1ePOPMALMS | o mpesen ynpyrocTu

MIPH MTOCTOSTHHOM Harpy3Ke. o

Hampsokenue, mpu MpeBBIIEHHHA KOTOPOTO BO3HHUKAIOT OCTATOYHBIC
nehopManum.

Hampsokenne, cooTBeTCTBYIOIIEe HAaMOONBIIEH Harpyske, IMpemre-
CTBYIOIIIEH pa3pyIIeHUIO 00pasia.

MakcumallbHOE HaIPSKEHHE, TIPU KOTOPOM €I1Ie BBITOIHICTCS 3aKOH
I'yka.

BPEMEHHOE CONPOTUBIICHUE

26. Kakue BHEIIHUE CUIbI HA3BIBAIOTCS MOBEPXHOCTHHIMU?
BribepuTe oquH OTBET:

1. HM3meHeHUS BO B3aUMOIEH-
CTBHHM MEXAy YacTHIIaMU Tea,
KOTOpBIC BO3HHUKAIOT B Pe3yibTa-

TE TPUIIOKSHUS BHEIIIHEH
Harpy3ku
2. Cunbl, pacmpeneneHHble 10

o0BeMy Tena M MPUIOKEHHBIE K
KaKIOU €ro 4acTuue

3. Cuibl, IPUIOKEHHBIE K yJacT-
KaM TOBEPXHOCTH, XapaKTepHu3y-
IOIMEe HEMOCPEICTBEHHOE B3aH-
MOJeICTBHE Tena C OKpYyKarw-
IIUMHA 00BEKTAMH.

27. YrTo Takoe MOMEHT CONPOTHUBIICHUS IPU KPyueHUU?

Bribepute oiMH OTBET:

1. OrtHomEeHne MOJIAPHOTO
MOMEHTa MHEPIMH K PaccTos-
HUIO OT IIEHTpa TSKECTH JI0
HauOoJiee yAaJeHHOTO BOJIOK-
Ha

2.  OrTHoOIIEHHE TOJSPHOTO
MOMEHTa MHEPIHMH K MKECTKO-
CTH Bajla IPU KpyUeHUN

3. OTHOIIEHHE MaKCUMAaJIbHO-
ro KpyTSAIIero MOMeHTa K J0-
ITyCKaeMOMY KacaTelIbHOMY
HaNpsUKEHUIO

28.Kaxkas u3 31mop mpo10JIbHOM CHITBI TIOCTPOSHA BEPHO? (a)
0
(a) (6) () (©)
j . (®)
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|
| ==
|
i
1
I __20 20 _
222
29. Jlepopmanum, KOTOpEIE HE UCUYE3AIOT NIPH Pa3rpy3Ke U ocTaroTcs | 1. BA3Kue
B MaTepuaJe, Ha3bIBAIOT 2. ynpyrue

Bribepute ouH OTBET:

3. MIacTUYECKHE / OCTATOYHBIE

30. XKecTkocTh Baja Mpu KPyUEHHUH ...
Bribepute oauH OTBET:

1.EA
2.Glp
3. Elx




KontpoabsHble padoThl (3a04Has hopMa 00OyUEeHUs)

KonTpoabsnas padora Ne 1

3aoaua 1 — Pacuem npsamoco cmyneHuyamozo CmepiCHs Ha 0Ccegoe Oelcmeue Cull.

[TpstMOOCHBIN CTYNEHYAThIi CTepP>KeHb HArpy>K€H OCEBBIMHU CHJIAMHU M paclpe/esIeHHON Harpys-
koi. TpeOyercs: a) cnenarb CXeMaTHYECKHA YEPTEkK CTEPXKHS 1O 3aJaHHBIM pasmepam; 0) Imo-
CTPOUTH AMIOPY MPOJOJIBHON CHIIBI; B) MOAOOpaTh IUIOLIA/Ab MOMEPEYHOrO0 CEUEHHUs KaKJoro
y4acTKa CTEPIKHS; T) BEIYUCIUTH MEPEMEIICHNE 3aJaHHOW TOYKH U Y/UTMHCHHUE CTePIKHSI.

3aoaua 2 — Cmamuyecku onpedenumas WapHupHo-CmMepI CHesAs CUCeMA.

Cratuyecku onpenenumMasi lapHUPHO-CTEP)KHEBAsl CUCTEMA Harpy»eHa OCEBOM CHUJION M paBHO-
MEpHO pacnpezeneHHoil Harpy3koil. TpeOyercs: a) BBINOIHUTL YEPTEK KOHCTPYKIUH TI0 3a/1aH-
HBIM pazMepam; 0) ONpeIeUTh BEIMYUHY MTPOAOIBHOMN CHIIBI B K&KIOM CTEP)KHE; B) ONPEICIUTh
pasMepsl NONEPEYHbIX CeUeHUH 3a1laHHON (POPMBI; I') BBIYUCIUTD Y/UIMHEHUE KaX/10T0 CTEPHKHSL.

3aoaua 3 — Kpyuenue 6anos kpye0802o cevenus.

Jliist 3a1aHHOM CXEMBI HArpyXCHHs TpeOyeTcs: a) HaWTH mo; B) MOCTPOUTH SIIOPY KPYTSAIIETO
MOMEHTA; B) MOA00paTh AMAMETP CIUIOIIHOIO Bajia MO YCIOBHSM MPOYHOCTH M JKECTKOCTH; T)
1o100paTh JUaMeTp TIOJI0TO Bajla IO YCJIOBHSM IPOYHOCTH U JKECTKOCTH; /) BBIUKCIIHTH BEJIMUMHY KO-
HOMUH MaTepuaia Jyis IoJIoro Bajla; €) IOCTPOUTH JIMI0PY yIiia 3aKpyIHBaHUS.

KonTpoubnas pa6ora Ne 2

3aoaua 1 — [Inockutl nonepeunvlii uzeud CmepI*CHsL.

Crarnuecku ompenenumasi 0ajka HarpyeHa paBHOMEPHO pacIpelesIeHHOW Harpy3Ko#, cocpe-
JOTOYECHHBIMHM CUJIAaMH U MOMEHTaMH. TpelyeTcs: a) BHIYEPTUTh B MaciiTade cxemy Oanku u
yKa3aTh YHMCIIOBBIE 3HAYCHHS Pa3MEPOB M HArpy3okK; 0) MOCTPOUTH AMIOPHI MOTEPEYHON CHIIBI H
U3rubaroIIero MOMEHTA; B) o100paTh MomnepeyHoe cedeHne Oalku B BUJE JABYTaBpa; I') IPOBe-
PUTH IPOYHOCTH OAJIKH.

3aoaua 2 — Yemotiuugocmu cocamulx CmepiCcHel.
Jlns 3a1aHHOM CXeMBbl CTEep KHsI TpeOyeTcs: a) BEIMYUHY KPUTUYECKOW CUIIbL; 0) BEIMYMHY JO-
yCKaeMoW Harpy3ku; B) Ko3(duiueHT 3amnaca ycToMuuBOCTH.

Tunosas 3amaua (3aoynast hopMa 00yUeHMs)

Tunosas 3agaua |. [TonbGop cedyeHuss MPSIMOOCHOTO CTYIEHYATOTO CTEP>KHS MPU OCEBOU Je-
dbopmariuu.
[IpsiMOOCHBIN CTymeHYaThIil CTepKEeHb HArpykeH OCeBbIMU cuiiaMu Fi u/wim paBHOMeEp-
HO pacnpeAesieHHON Harpy3Kou (.
Tpebyercs:
1. TlocTpouTs 3MmI0py MPOIOJILHOMN CHUJIIBL.
2. TlogoGpath miomiaab NONepeyHOro CEUSHUs KaX/I0ro yJacTKa CTePHKHSI.
3. BpumcinTh nepeMenienne 3a1aHHOM TOYKH OCH CTEPIKHSL.

Tunosas 3agaua |l. [TonGop ceueHust cTaTHYECKU ONpPeeTUMMOM OanKu MpH MIOCKOM H3rude u
NPOBEpPKA MPOYHOCTH 110 KACATEITHHBIM HATIPSKCHHSIM.

CraTtnuecku omnpenenumas 0anka Harpy>kxeHa paBHOMEPHO pacIpeesieHHON Harpy3koi g
U/WIM cOCpeioTOYeHHbIMU cuiamu Fi n/mu momentamu M;.

Tpebyercs:

1.  TloctpouTs 3MIOpHI U3rHOAIOIIEr0 MOMEHTA U IONIEPEUHON CHIIBI.

2.  TlomoOpath mornepeyHoe ceueHue OAJIKu B BUJIE ABYTaBpA.

3. IlpoBepHuTb MPOYHOCTH OAJKU IO KacaTeIbHBIM HAPSIKCHHUSIM.



Ilpumepvt munogoix 3a0au

3amaua |

a F, 1. IlocTpouTs 3m10py NPOJOIBHBIX CHIL.
f
K

2. I[lomoOpath ceyeHre Ha KaKIOM y4acTKe
CTEPIKHS.

3. Onpenenuts nepemerneHue Touku "K".

©a
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—
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I[aHHHe B34Th 110 YKa3aHUIO IIPEnoaaBaTeisd.

4
AL

3agaua II

tr 1. TToctpouts amopel M u Q.

2. [TonoOpaTh ceueHHne ABYTAaBPOBOM OAJKH.
3. IIpoBepUTh MPOYHOCTH MO KACATEIbHBIM
a |, b HaIllPsAKCHUAM.

YYYY Y Y Y Y YV YYYYYY w YYYYYYYYYYYY
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I[aHHI:IC B34Th 110 YKa3aHWIO IpEenoaaBaTeisd.

B anextponHoi uHbOpMaIoHHO-00pa3oBarenbhoi cperae IIT'YIIC (sdo.pgups.ru) pas-
MEIICHBI PUMEPHI PEIICHUS 33124, BXOASIINX B KOHTPOJIbHBIC PAOOTHI.

Martepuansl 1Jisl IPOMEKYTOUHOI aTTeCTANMU
Ilepeuensb BOIIPOCOB K dK3aMeny (Bce popMbl 00yUYeHHUs1)

HNuaukarop
Bomnpocsl JMOCTHKEeHHUS
KOMIIeTeHIMH

1. OcHoBHBIE TOHATHS CTAaTUKU (CWia, paBHOAEWUCTBYMOMIas, abcomoTHo | OITK-4.1.2

TBEpPJI0€ TeNI0, PABHOBECHE)

[lepeuncnuTe aKCHOMBI CTATUKH

UTo Ha3bIBAalOT MOMEHTOM CHJIbI OTHOCHUTEIBHO TOYKH Ha IJIOCKOCTH?

YkaxuTe pa3sMepHOCTh MOMEHTA.

ITapa cwit n ee cBolicTBa. MOMEHT napsl CHIIL.

[TpuBenenue cuibl K eHTpyY (MeTox [lyaHco).

[IpuBeaeHre MPOU3BOJIBHON CUCTEMBI CHII K LIEHTPY. [ JTaBHBII BEKTOP U

TJ1aBHBIA MOMEHT.

7. YcnoBus M ypaBHEHUS PaBHOBECHsI MPOU3BOJIBHON MPOCTPAHCTBEHHOMN
CUCTEMBI CHIL

wmn

SRS o

8. VYcioBus 1 ypaBHEHUs! paBHOBECHUS JJIS TNIOCKOH CUCTEMBI CHIIL.

9. Cdopmynupyiite nenu u 3a1aun Kypca «lIpukinannas MexaHuKay.

10. Kakue 00beKThI HA3bIBAIOTCS CTEPHKHIAMU? OIlK-4.1.2,
11. Yro Takoe NpOoYHOCTh KOHCTPYKIUH? OIlK-4.2.1

12. Kakue 00beKThl Ha3bIBAIOTCS IUIACTUHAMU U 00onoukaMu? B yem cocro-
UT pa3HUIIA MEXY IIACTUHAMH U 000JI0YKaMu?

13. Kakwue Tena Ha3bpIBarOTCS 00bEMHBIMU (MacCUBaMM)?

14. Kakue matepuassl Ha3bIBAIOT OJHOPOAHBIMHE / CIUIOIITHBIMH / H30TPOTI-




15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

HBbIMU / aHU30TPOITHBIMHU?

ChopmynupyiiTe NpUHIUI HE3aBUCUMOCTH JieiicTBus cuil. Kakue moso-
YKEHUS COITPOTUBIIEHUS] MaTEPUAIOB OOOCHOBBIBAIOT BO3ZMOKHOCTD MpPH-
MEHEHUS PUHIUIIA HE3aBUCUMOCTH AEUCTBUS CUJl (IIPUHLIMIIA CYIIEPIO-
3UIHH)?

Cdhopmynupyiite npunimn Cen-Benana.

Kakue onophsle 3akpernienus Bel 3HaeTe, n Kakue peakiui B HUX BO3-
HUKaOT?

[lepeuncnure BHYTpEHHUE YCUIIUS B IONEPEUHBIX CEUEHUAX CTEPIKHS
JUIst 001LEro cilydas HarpykeHus. YTo Takoe "31opa BHyTPEHHETO YCH-
musa"?

Kakue Byl mpocToit geopmariyiy mpsiMOJIMHEHHOTO cTepkHs Bam u3-
BECTHBI (yKa3aTh JEHCTBYIOIME BHYTPEHHHE YCUIIHS)?

Kakoe HanpspKkeHHe SBISIETCS OMACHBIM JUTSl XPYIKHUX / THIACTUYHBIX Ma-
tepuano (00o3HaueHue u Ha3BaHue)? [louemy?

Kak BBoT noHsATHE "nomyckaemMoe HamnpspkeHue", "koaddunment 3amna-
ca nmpo4yHocTu"?

B kakom ciyyae Bup nedopmanu CTep KHs Ha3bIBatoT "oceBas aedop-
marus"? [Ipu Kakux ycloBUSX HarpyXeHHs CTEPIKHsI peanu3yercs oce-
Bas nedopmarus?

Cdhopmynupyiite TUIIOTE3Y MIIOCKUX CEYCHUH.

3anumure ycloBUe CTaTUYECKON 3KBUBAJIIEHTHOCTH ISl IIPOIOJIbHON
(HOpMaJIbHOM) CUIIBIL.

Cdopmynupyiite npaBuiIo 3HAKOB U1 IPOI0JIbHON (HOPMAJIbHOM) CHIIBL.
CdopmynupyiiTe npu3HaKku, 0 KOTOPHIM MOXHO IIPOBEPUTH MPaBUIIb-
HOCTb MIOCTPOEHUS 3MIOPBI MPOJI0JIEHON (HOPMaNIbHOM) CHIIBI (YKa3aTh
BCE U3BECTHBIE ITPU3HAKN).

3anumure 1uddepeHIaIbHy0 3aBUCUMOCTh MEX/1Y MPOJ0TIbHON
(HOpMaJIbHOM) CHIJION M MPOJIOJIBHOM pacipeeIeHHON Harpy3Kou.
3anummure GopMyIly, 0 KOTOPOH BEIYUCISAIOT HAMPSDKEHUS B MONepey-
HOM CEYEHMH CTEPKHS IIPU OCEBOU JeopMaIuu.

3anummure ycloBUe MPOYHOCTH NpU oceBoit nedopmanuu. Kakue 3agaun
MO’KHO peliaTh ¢ IOMOUIbIO ATOTO YCIOBHS?

Yo Takoe KECTKOCTh MONEPEYHOTO CEUEHUS CTEPHKHS IIPU OCEBOM Jie-
¢dopmanuu? IlpuBenuTe BoIpa’keHUE U MOSCHUTE CMBICI BXOJSIINX B He-
IO BEJIMYHUH.

Kak BBIYMCIAIOT yAJTUHEHNE CTEPKHS, €CJIU MPOJOIbHAs (HOpMaJIbHas)
CHJIA M )KECTKOCTh ITOCTOSIHHBI 110 JUTMHE CTEPKHS / MEHSIOTCS 110 JIUTMHE
CTEPKHS?

Kak cBsi3aHbI IPOAOJIBbHAS U MTONIEpeUHasi OTHOCUTEbHbIE ehopMaluu
IIpHU O0CeBOM pacTsbkeHuu (cxxatuu)? Uro Takoe koapdunuent Iyacco-
Ha? B Kakux npenenax HaxoIUTCS €ro BEJIMYMHA JUIsl U30TPOIHbBIX MaTe-
puanos?

Kakue marepuainel Ha3bIBalOT IUIACTUYHBIMU, KAKHE XPYIIKUMU?
N3006pa3ute xapakTepHylo JuarpaMmy pacTsbkeHus oOpasia u3 Iia-
CTMYHOI'0 MaTepHaia / u3 Xpynkoro Marepuana.

Kakas BennunHa Ha3bIBaeTCS MPEAEIOM MPONOPLMOHAIBLHOCTH / Ipeie-
JIOM TEKY4ECTH / IPEIeIOM MPOYHOCTH (BPEMEHHBIM COMPOTUBIICHUEM ) /
UCTUHHBIM COIIPOTHBIIEHHEM Pa3phIBY?

Urto noHuMaroT 1noj Hakjaenom marepuana? Kak Hakien Bauser Ha
MPOYHOCTHBIE U TUIACTUYECKUE CBOMCTBA MaTepuaia?

Kakue BeTM4rHbI XapaKTEPU3YIOT IUIACTUYECKUE CBOMCTBA MaTepuasa 1




38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

KaK OHU OTNPEIETAIOTCA?

[Tepeuncnure yrnpyrue noCTOSIHHbIE U30TPOIIHOIO MaTepUaa, yKaKUTe
ux pazMmepHoctu. [IpuBenute Gpopmyiy, CBA3BIBAIOILIYIO YIPYTHE [TOCTO-
SIHHBIE.

3anummuTe 3akoH ['yka mna marepuana. Kak Ha3bIBalOTCS BXOJSILKE B
HEro BEJIMYMHBI, KAKOBA UX Pa3MEPHOCTH?

UYto Ha3pIBaeTCA HOPMaIbHBIM / KacaTelbHBIM HanpsikeHuem? Kak cBs-
3aHBI MEXy COO0H MOTHOE, HOPMAIBHOE M KacaTeIbHOE HAMPSKCHUS?
3anuinTe TEH30p HAIIPSHKEHUHN U JaiiTe MOJHOE Ha3BaHUE OJHOM U3 €ro
KOMITOHEHT, PacIOJI0KEHHOW Ha T1aBHOM TuaroHaiy / BHE TJIaBHOM qua-
TOHAJIH.

OnuirTe NOHATHE «TJIaBHBIE MUIOMIaAKu» Kak 3anuceIiBaeTcst yciioBUe
CYIIECTBOBAHMS IJ1aBHBIX IUIOMIAIOK B ClIydyae 00BEMHOI0 HAPSKEHHO-
r'o COCTOSIHUSA?

Kaxkue HanpsixeHus: Ha3bIBAIOTCS TJIABHBIMU?

Kakwue Turpl HanpsiKeHHbIX COCTOSIHUM B TOUKe Tena Bel 3Haere? 1o ka-
KOMY IIPU3HAKy OHU Pa3IN4aroTCs?

Jaiite onpenenenne NOHATUAM "OTHOCUTEIbHOE yIIMHEHHE", "OTHOCH-
TEJILHBIN caBUr".

Kakue ocu Ha3bIBaOTCS TIIaBHBIMU OCSIMHE JiehopMaIiii?

3aueM HYXHBI TUIIOTE3bI (TeOprn) MPOoYHOCTH? UTO Takoe HYKBUBAJICHT-
HOE (pacyeTHOE) HaIpsKEHUE?

48.

49.

50.

51.

52.

53.

UYrto Takoe CTaTUYECKHi MOMEHT IIJIOIAJA1 OTHOCUTEIBHO HEKOTOPOI
OCH U B KaKMX €MHUIIAX OH u3Mepsiercs?

Kakue ocu KoOpAMHAT Ha3bIBAIOT LIEHTPAJIBHBIMU; UTO TAaKOE LIEHTP Tsl-
JKecTH Tiockort Gpurypsi? Kak cBsizaHbl Mex 1y coOO# CTaTHYECKUN MO-
MEHT U IUIOLa b GUrypsl?

Kak BBOJATCS MOHSTHS OCEBBIX M LIEHTPOOEKHOIO MOMEHTA MHEPLIUU
JUIS TUTOCKOH (PUTYpBI, X Pa3MEPHOCTH?

Kak BBoUTCS OHSTHE "TIOSIPHBIN MOMEHT UHEPIMH'"', KaK CBS3aHbI
MEXy COOOM MOISPHBIA U OCEBBIE MOMEHTHI HHEPLIUU?

[TycTh n3BecTeH MOMEHT UHEPIHH J QUTypHI MI01IAAbI0 A OTHOCUTENb-
HO LIEHTpaJIbHOM ocu. Kak onpenennTs MOMEHT MHEPLUU OTHOCUTEIBHO
OCH, TapasuIeIbHON 3aIaHHON ?

Kakue ocu Ha3pIBalOT II1aBHBIMU OCSIMH UHEPIIMH?

OIlK-4.1.2

54.

55.

56.

57.

58.

59.

60.

61.

62.

B kakom ciyuae Buj nedopManiny CTepKHs Ha3biBaeTcs "KpydeHue'?
Cdopmynupyiite npaBuiIo 3HAKOB I KPYTSIIEr0 MOMEHTA.

3anumure 3akoH ['yka npu caure. Kak Ha3pIBalOTCS BXOAIINE B HETO
BEJIMYMHBI, KAKOBA UX Pa3MEPHOCTH?

[To xakuM pHU3HAKaM MPOBEPSIETCS MPABIIBHOCTH IOCTPOEHUS SIMIOPHI
KPYTSILEro MOMEHTa (yKa3aTh BCE U3BECTHBIE)?

3anuiute GopMyiy Ui KacaTeIbHbIX HANPsXKEHUH MpU KPyUeHUH
KPYTJIbIX BaJIOB.

Kak 3anuchiBaloT ycloBUE MPOYHOCTH MPH KPYUEHUH I KPYTJIOTro Baja
Y KaKHe 3a/1a4¥ OHO MTO3BOJISIET PELaTh?

[To xakoil popmyse BBIYUCIIAIOT YTOJl 3aKpYYUBAaHUSI KPYTJIOTO Bajia Mpu
IIOCTOSIHHOM I10 JUTMHE KPYTSILEM MOMEHTE?

YTO Ha3BIBAIOT )KECTKOCTHIO MMONEPEUYHOIO CEYEHUS TPU KPYUEHUH U Ka-
KOBa €€ pa3MepHOCTh?

3anuIInTe YCIOBHE )KECTKOCTH MPU KPYUYEHHMH Bajla KPYIJIOro Morepey-
HOT'O CEYECHMS.

Kaxoit Bun nedopmaninm cTep>kHsl Ha3bIBaloT "muiockuit u3rn6"? B ka-

OIlK-4.2.1




63.

64.

65.

66.

67.

68.

69.

70.

KOM ciIy4ae U3ru0 Ha3bIBa€TCsl YUCTHIM, B KAKOM - IIONEPEYHbIM?
Cdhopmynupyiite npaBuiIo 3HAKOB I BHYTPEHHUX YCUIIMNA TIPHU TIOC-
KOM U3ru0e, MOsSICHUTE PUCYHKOM.

3anummre nuddepeHanbHble 3aBUCHIMOCTH MEXTy PacipeeseHHON
Harpy3KoH, onepeyHon CHIION U U3rudaroIiuM MOMEHTOM IIPH IIJI0OCKOM
usruoe.

[To kakuM pHU3HAKAM MOXHO IPOBEPUTH NIPABUIBHOCTH SIIOPHI MOIE-
peyHOM CHJIBI / M3rubaroIero MoMeHTa (yKazaTh BCe U3BECTHBIC TPU3HA-
Ku)?

3anummre GopMyIly UIsi HOPMAJIbHOTO HAPSHKEHUS IPU YHCTOM U3TH-
oe.

Urto Takoe HeWTpanabHas (HyJeBast) TUHUA?

Kakas BennunHa Ha3bIBa€TCsl OCEBBIM MOMEHTOM CONPOTUBIICHUS ceue-
HUS U KaKOBa €€ pa3MepHOCTh?

3anumure ycioBHe MPOYHOCTH IO HOPMAJIbHBIM HAIPSDKEHUM Ui O6a-
JIOK U3 TUTACTHYHBIX MaTepuanoB. Kakue 3aaun MOXHO pemiats C Imo-
MOLIbIO 3TOTO yCIOBUsA?

3anummre GOpMYITy U BEIYMCIICHUS KacaTeIbHBIX HAMPSDKEHUH MTPH
nornepeyHom u3rude 6anku (popmyiy KypaBcKoro), OSCHUTE CMBICI U
Pa3sMEpHOCTh MCIIOJIb3YEMbIX BETMUYMH.

71.

72.

73.

74.

75.

76.

77

UYTo noHUMAaeTCs MOJ CIIOKHBIM CONTPOTUBJICHUEM (CII0KHOHU aedopma-
e )?

3anuiute GopMyiy Ui BHIYUCICHUS HOPMAJIbHBIX HAPSDKEHUH HpU
KOCOM U3ruoe.

Kak Mo’kHO 3amucarh ycaoBHs IPOYHOCTHU MPU KOCOM M3ruoe i 0anok
MPSIMOYTOJIBHOTO CeueHUs (JaCTHBIN cydai)?

[Tpu kakoM criocobe Harpy>KeHus peajn3yeTcs BHELIEHTPEHHOE PacTsi-
xKeHue (cxarue)?

3anumure GOpMyIly JUIs BEIUMCIEHUS HAIPSKEHUS IPH BHELIEHTPEHHOM
JIEHCTBUM HATPY30K.

3anumure ypaBHEHUE HEHTpaIbHOM JIMHUM NPH BHELIEHTPEHHOM pacTs-
KEHUH (CKATHUH).

. anumure YCJIOBUC MTPOYHOCTHU ITPU BHCHCHTPECHHOM JIeNCTBUH Harpys3ok

AJId MaTCpUaJIOoB, OTUHAKOBO pa6OTaIOH_II/IX IIPpU paCTAKCHUUN U CIXKATHU.

OIIK-4.1.2,
OIlK-4.2.1

78.
79.

80.
81.
82.
83.
84.

85.

Yrto nmoHUMaeTcs MoJi NoTepeil yCTONUYNBOCTH CHKATOTO CTEPIKHA?

B kakom ciyuae popma paBHOBecHsI Ha3bIBAETCS YCTOMUNBOM / HEYCTOM-
YuBOH / O€3pazTuIHON?

Yro Takoe KpUTHUYECKAasl CUJIa C)KATOTO CTEPIKHA?

3anuiute GopMyy Uit THOKOCTH CTEPKHS.

Yro Takoe "npuBencHHAs IIMHA CTEPKHA"?

Ot 4ero 3aBHCHUT BeIMUKMHA KO dUIIMEeHTa IPUBEACHUS IUHbI?
Sanumure popmyry Ditnepa / hopmyny SICHHCKOTO U KPUTHUECKON
CUJIBL.

3anuIInTe YCIOBUE YCTOMYMBOCTH CKATOTO cTepkHs. Kakue 3anaun oHO
MIO03BOJIIET pelIaTh?

OIlK-4.2.1




Ilepedens U coaepkaHre PK3aMEHAIIMOHHEIX 33124

Jx3aMeHanMoHHasi 3a7a4a J-1. [logbop ceueHust MpsSIMOOCHOTO CTYNIEHYATOTO CTEPKHS
IIpU 0CEBOM Jeopmanuu.

[IpssMOOCHBIN CTYNEHYATHIN CTEPKEHb HATPY)KEH OCEBBIMH criiaMu Fl u/nim paBHOMEp-
HO pacnpeieieHHON Harpy3Kou (.

Tpebyercs:

1. TIloctpouts 3010pYy NPOAOIBHOMN CUIIBI.

2. TlomoOpath mIIOMAAb MOMEPEYHOTO CEYCHHS KaXKI0TO YIaCTKa CTEPKHSI.

3. Bbruncnute nepemenieHre 3aJJaHHOM TOUKHU OCH CTEPIKHS.

JK3aMeHANMOHHAas 3aaaua I-2. [Tog0op cedeHus CTaTHYECKU OMPEISTUMON OATKH TIPH
TUIOCKOM M3rH0e M MPOBEPKa MPOYHOCTH 110 KACATEIbHBIM HAIPSIKCHHUSM.

Cratuuecku omnpenenumas 0anka Harpy>kxeHa paBHOMEPHO pacIpeesieHHON Harpy3koi g
W/WITH COCPeOTOYCHHBIMU criiaMu Fi u/uimn Mmomentamu M.

Tpebyercs:

1. TlocTpouTs 3MI0phI U3THOAIOIIETO MOMEHTA U MTONIEPEYHON CUIIBI.

2. TlonoOpatk nomnepeyHoe cedeHue Oanku B BUJE IBYTaBpa.

3. TIpoBeputs MpOYHOCTH OANKH IO KacaTEIbHBIM HAMPSHKCHUSM.

JK3aMeHANMOHHAs 3anaya J-3. OmpeneicHWe HeCylleld CIOCOOHOCTH IICHTPAIBHO-
cKaToro crepkHs. i 3alaHHON CXEeMBbI CXKATOr0 CTEP>KHS M IONEPEeYHOro ceyeHus Tpedyercs
OIpEAEIUTh:

1. Bennuuny nomyckaeMoi Harpy3Ku.

2. Kputndaeckyto cuiy.

3. Koadunumenr 3anaca ycroiunBoCcTH.

CocTaB 3K3aMEeHAlMOHHOro Omiera

Jlnst ouHO# (hopMbl 00yUEHHUS
DK3aMeHalnoHHas 3a5a4a J-2 U oqHa u3 3ama4d D-1, 9-3.
10 BOmpoCOB U3 MepedHs BOMPOCOB K IK3aMEHY.

Jlns 3a04HOM hopMBbI O0yUEHUs
DK3aMeHaIMoHHas 3a1a4a -2
5 BONPOCOB U3 MEPEYHs BOIPOCOB K IK3aMEHY.

3. Onucanue moka3areseil H KPUTEPHEB OLCHHBAHHUS HHIUKATOPOB JOCTHKCHMSA
KOMIIeTeHIUii, ONHCAHME LKA OLleHUBAHUS

[Toxazarenb OLlEHUBAaHUS — ONMCAHUE OLIEHUBAEMBIX OCHOBHBIX [TapaMeTPOB MpoIiecca UiH
pe3yJbTaTa IesTENbHOCTH.

Kputepuii onieHrBaHus — MpU3HAK, HA OCHOBAaHUM KOTOPOT'O MPOBOJUTCS OLIEHKA MO MOKa-
3aTeno.

[Ilkana oneHuBaHUS — MOPSAAOK MPeoOpa3oBaHUS OLIEHMBAEMbIX MapaMeTpoB Ipolecca
WIN pe3ysibTaTa JesITeIbHOCTH B OaslIbl.

[Tokazarenu, KpUTEPUU U IIKATA OLICHUBAHUS 33JJaHUI TEKYIIET0 KOHTPOJISI IPUBEACHHI B
tabmnax 3.1 u 3.2.



Tab6numa3.l. Ounas popma 0OyueHUs

Ne MarepuaJibl He00X0aUMbIE IToka3zareanb Kpurepun Ikana
n/n JJIs1 OLeHKH 3HAHUI, yMEeHUH OLlCHMBAHMSA OLlCHMBAHMSH OLlCHMBAHMSH
U HABBIKOB
1 PacderHo-rpadmyeckue Brmonnenue PI'P | Bee PI'P
paboter Ne 1 -3 BBIIIOJIHEHBI BEPHO 50
PTP BbINOJIHEHBI
YaCTUYHO 1-49
PI'P HE
BBITIOJIHEHBI 0
HToro xonnuecTBo 0aJioB 50
2 Htoroseiii cemecTpoBblii TecT | [IpaBHIBHOCTD 3anaua penieHa 10
Ne 1 peLeHus 3a1a4un 3aaua He penieHa 0
[IpaBuiabHOCTH [Tonyuyen npa-
OTBETa HA BONPOC | BUJILHBIA OTBET Ha 1
(10 BompocoB B | BOIpoc
TeCTE) [Tonyuen Hemnon-
HBIII OTBET HA BO- 0,1-0,9
npoc
Ilonyyen Hempa-
BHJIbHBII OTBET Ha 0
BOIIPOC WJIM OTBe-
Ta HET
HToro makcuManbHOE KOJIUYECTBO OAajsIOB 32 HMTOTOBBIH CEMECTPOBBIN 20
tecT Ne 1
HNUTOI'O makcuMaabHOE KOJHYECTBO 0AJIJIOB 70
Tao6nauma3.2. 3aounas popma oOyueHUs
MarepuaJbl IMoka3zarean Mxana
Ne He00XoAUMBIE VISl OLCH- | OLEHHBAHMSA Kpurtepun
n/n KH 3HAHUI, yMeHH OLlCHUBAHUSA OneHHBa-
1 HABBIKOB i
1 Konrponbnas I[IpasuisHOCTE | PaboTa BBINONHEHA IPaBUIILHO 25
pabora Ne 1 pemeHus Pabora BbInOIHEHA € OIIMOKaMu 0
2 Kontponphas IMpaBunbHOCTH | PaboTa BhIMOMHEHA IPAaBUIIBHO 25
paborta Ne 2 pelenus PaboTa BbInosHeHa ¢ OIIMOKaMu 0
Wtoro xonuuecTBo O0aJIJI0B 32 KOHTPOJIBHBIE Pa0OTHI 50
Pabora BeINOIHEHA TPaBUIIBHO 20
Pabora BeIMONTHEHA C METKHUMH 10
3 Tunosas 3agaya 1,2 HpasuieHOCTE oHINnOKaMH
peleHus
Pabota BeImonHeHa ¢ rpyObIMU 0
OomunOKaMu
HTtoro MakcMMaabHOE KOJMYECTBO OAJJIOB 32 TUIIOBYIO 3a7a4y 20
Bcero makcumalibHOE KOJIMYECTBO OAJLIOB 70

4. MeroauvecKkue MaTepuaJibl, ONpeaeasaolue Npouea1ypbl OleHNBAHUS UHIUKATO-
POB I0CTHKEHHS] KOMIIETECHIM I

[Tpouieaypa OneHKH UHANKATOPOB TOCTHXKEHUSI KOMIIETCHIIUN TIpeicTaBieHa B Tabn.4.1 u 4.2.




DopMUpPOBaHNE PEHTHHIOBO OLICHKHU MO JUCUMILJIMHE

Tab6nuna4.1l. Ounas popma oOyyeHus

Makcumanib-
MarepuaJibl, HOE KoJInYe-
Bun Ipouenypa
Heo0XoauMbIe 1A CTBO 0a/L710B
KOHTPOJISI OlleHUBAHUA
OlleHUBaHUS B Mpoiecce
OI[eHUBAHUA
1. Texymmii | PacuetHo-rpaduueckas
: KommaecTBo 6ayioB onpenensieTcs B COOT-
KOHTPOJIb pabora Ne 1-3;
N 70 BETCTBUU ¢ Tabm.3.1
Hrtoroseiit  cemectpo-
N Jonyck k 3adery > 50 6ayia
BbIH TecT Nel
. MIOJIyYEHBI TOJIHBIE OTBETHI HA BO-
IMPOCHI, PCHICHBI 3K3aMCHAIIMOHHBIC 3a1a4n
— 25-30 6amoB;
o IMMOJIY4YCHbI IOCTATOYHO ITOJIHBIC OTBE-
Thl Ha BOIPOCHI, PEIICHBI SK3aMEHAIINOH-
IIepeuenn
HBIE 3aJa4H ¢ MEJIKUMH omunokamu — 20-24
2. IIpome- BOIIPOCOB
Oaiia;
JKYTOYHASA 9K3aMEHY, 30
. MTOJTyYeHBI HETIOTHBIE OTBETHI Ha BO-
arrecTanus SK3aMEHaIMOHHEIE
sanaun MPOCHI WJIM YacTh BOIMPOCOB, SK3aMEHAIIU-
OHHBIC 3aa4u PCUHICHBI C MCIIKUMH OHII/I6-
kamu — 11-20 Gamios;
. HE TIOJYYEeHBI OTBETHI HA BOIIPOCHI
WJIF BOIIPOCHI HE PACKPBITHI, 33/1a4U HE
pemensl 0 — 10 6amos.
HUTOI'O 100

3. UtoroBas
OIleHKA

«OtinuaOo» - 86-100 Oas1oB

«Xopormro» - 75-85 6amios

«Y oBIeTBOPUTEIILHOY - 60-74 OaoB
«HeynoBnerBopuTensHO» - MeHee 59 0aioB (BKIL.)

[Ipouienypa mpoBeneHUsT K3aMEeHa OCYIIECTBISETCA B (pOpMe MUCHMEHHBIX OTBETOB Ha
BONPOCHI 9K3aMEHAI[MOHHOTO OMJIeTa W pelleHUs SK3aMEHAIIMOHHBIX 33/1a4. buner Ha sKk3ameH
coaepxuT 10 BOMPOCOB U3 TIEPEUHS] BOMPOCOB MPOMEKYTOUHON aTTECTAIlUU 1.2 U JIBE dK3aMe-
HallMOHHBIE 33a4H.

Ta6nuina4.2. 3aounas popma o0ydeHus

Makcumajib-
MarepuaJibl, HOE KoJInYe-
Bun IIpouenypa
KOHTPOJIS Heo0XoauMble JJIsI CTBO 0aJLLI0B oleHHBANNST
OLlCHUBAHMS B Mpolecce
OleHMBAHMS
1. Texymuii | KontponbHas pabora KonmuecTBo 6ayioB onpenenseTcs B COOT-
KOHTPOJIb Ne 1,2; 70 BETCTBHH ¢ Ta0.3.2
Tumosast 3anaua 1,2 Jonyck k 3auery > 50 6aymios
. MIOJIyYEHBI TIOJIHBIE OTBETHI HA BO-
MPOCHI, pEllleHa SK3aMEHAI[MOHHAs 3ajadya
[lepeuenn — 25-30 6aios;
2. [Ipome- BOIIPOCOB . IIOJIYy4YEHBI TIOCTATOYHO IIOJIHBIE OTBE-
SKyTOUYHAs 3K3aMEHY, 30 ThI Ha BOIIPOCHI, PEIlICHA YK3aMCHAI[MOHHAS
aTTecTalus 9K3aMEHAIMOHHAs 3aJauya ¢ Menakumu ommubOkamu — 20-24
3aja4da Oamna;

o MOJIy4€HBI HCIIOJIHBIC OTBETHI Ha BO-
ITPOCHI WJIM 4YaCTh BOIPOCOB, SK3aMCHaAllU-




MaxkcuMaiab-
MarepuaJibl, HOE KoJIuYe-
Bun IMpouenypa
KOHTPOJIS Heo0X0aMMBIe JJIsI CTBO 0AJ1JI0B oleHHBANNSI
OLEHNBAHMS B TIpomecce
OLlCHMBAHMS
OHHAas 3a/Ja4d pEIIeHa ¢ MEJIKHMH OIIHO-
kamu — 11-20 6amios;
° HE TOJIy4eHBI OTBETHI HA BOIPOCHI
WM BOIIPOCHI HE PACKPHITHI, 3a/laya HE pe-
mrena 0 — 10 6aimtoB.
HUTOIo 100
«OTanuHoy - 86-100 6amios
3. HroroBas | «Xopoio» - 75-85 6amios
OLICHKA «Y moBreTBOpUTENHEHOY - 60-74 GammoB
«HeynoBneTBopuTensHO» - MeHee 59 0anioB (BKIIL.)

[Iporenypa mpoBeneHUs dK3aMeHa OCYIIECTBISICTCS B (hOpME MUCHMEHHBIX OTBETOB Ha
BOTIPOCHI AK3aMEHAIIMOHHOTO OMJIeTa W PEICHHUs SK3aMEeHAIlMOHHOW 3afaun. buner Ha sKk3ameH
COJICPKHUT 5 BOMPOCOB M3 MEPEUYHs BOIMPOCOB MPOMEKYTOYHON aTTECTAlMU 1.2 U OJHY K3aMe-
HAIIMOHHYIO 33/1a9Yy.

HToroBast orieHKa CTaBUTCS B COOTBETCTBUU ¢ Tabnuiei 4.1 (ounas dhopma) wim 4.2 (3a-
ouHas hopMma).

OOyyaromyecs UMEIOT BO3MOXHOCTb MPOMTH TECTOBBIE 3aJaHMsl TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH U IPOMEKYTOUHON aTTecTanuu B LIeHTpe TecTUpOBaHUS YHUBEPCUTETA.

5. OueHouHbIe cpeacTBa ISl AUATHOCTHYECKOI padoThl MO pe3yjbTaTaM OCBOCHHS
AUACHHUILINHBI

[IpoBepka ocTaTOUHBIX 3HAHWN OOYYAIOUIUXCS IO JUCHUUIUIMHE BEIETCS C MOMOIIbIO
OLICHOYHBIX MAaTEPUAJIOB TEKYILErOo M MPOMEXKYTOYHOIO KOHTPOJISA MO MPOBEPKE 3HAHMH, yMe-
HUM, HABBIKOB U (WJIM) OMbITa JEATEIBHOCTH, XapaKTEPU3YIOIIMX HHIUKATOPBI JOCTHUKEHUS
KOMIIETECHIIUH.

OneHounsle 3afaHust Uisl (OPMHUPOBAHUS TUATHOCTHUECKOM paboOThl MO pe3yjbTaTam
OCBOCHMS JUCLHUIUIMHBI (MOAYIS) MpUBEAEHBI B Tabmuie 5.1




Tabnuma 5.1

HNuauxaTop 10cTHKEHUSA
KOMIeTeHIHH

3naer - 1; Ymeer- 2; OnbIT Coaepxxanue 3a1aHust

NnesiTeJILHOCTH - 3 (Baageert/
HMeeT HABBIKH)

BapuaHThl 0TBeTa Ha BONPOCHI
TeCTOBBIX 3aganuii (1Js1 3a1aHuii
3aKPBITOr0 THIIA)

ITaJIOH OTBETA

OIIK-4. Cioco0OeH BBINONHITH MPOSKTUPOBAHKE U PacyeT TPAHCHIOPTHBIX OOBEKTOB B COOTBETCTBUHU C TPEOOBAHUSIMH HOPMAaTUBHBIX JOKYMEHTOB

OIIK-4.1 3naer Tpe- 1.IlpoxeMOHCTpUpYITE 3HAHUA MO pasaeny: Mexa-
GoBaHUS HOPMATHB- HUYECKUE UCTIBITAHUS MATECPHATIOB.

HBIX TOKYMCHTOB JJIsA [Mumuaapuyeckuii oopaser] quamMetpom d = 10 MM HUCITBITBI-
BBIIIOJTHCHMS IIPOCKTH- | BajoT Ha pacTsDKeHue. JlmarpaMMa pacTspKeHHMs ToKa3aHa
poBaHuA U pacdeTa Ha pucyHke. Macmtab Harpysku — 0,003 MH. Ilpenen
TPAHCIIOPTHBIX OOBEK- | MPONOPLUOHAIBHOCTH MaTepuana paseH ... MlIla.

},e—; TN

TOB Fu

v

Al

Beenute orBeT B MIla.

o= Fu/A4

A =3,14*(10mm)%/4

_5-0003-10°-4
“m=374.100-10-¢ 3

2. IIpogeMoHCTpUpyiiTEe 3HAHUA O pa3aeny: MexaHuue-
CKH€ UCTIBITAaHHSI MaTEPHUAJIOB.

[Ipu ucnpITaHNM HA pacTHKEHHUE MWIHMHIPUYIECKOro o0pas-
na (HayaibHbIi quametp o = 6MM, JUTMHA PacUYeTHOW 4acTu
n0 paspeiBa lp = 100 MM) OTHOCHTENBHOE OCTATOYHOE
yanuHeHue o0Opasia ¢ coctaBmwio 25 %. JlnuHa pacyeTHOM

JaCTH MOCJIC pa3phbiBa COCTABUJIA ...MM.

Io— 1.
6=—Ds 1.100% = 25%
o
31=ED+E.}--‘3=

= 100mMmM(1 + 0,25) = 125mMM




€9d0

e §----Hfp---- —

lo

Bseante oTBET B MM

3. IIponemoHcTpupyiiTe 3HaHus 1o pasneny: OceBas ne-
hopmarusi.

Jeranp MamyHbl HarpyeHa OCEBBIMU CHIIAMH, MUHHMAaJIb-
HO JIOITyCTUMBII IuaMeTp MONEepPEeyHOro CeUeHus, U3 pacue-
Ta Ha IPOYHOCTb IIO AOIMYCKACMbIM HANPSKCHUAM, pa-
BEH...CM.

F=0,01 MH, [6]=160 MITa.

Dk

BBe,Z[PITC OTBET B CM

Omax= Nmax/4 <[O']

A = nd2/4, Nmax:2F
. ||4 -2F
J (o]

_ |4-2-{L{11_
N J 3,14- 160
=0,0126 = 1,26 cM

4. TlpomemoHcTpupyiiTe 3HaHHUSA MO pazaeny: OceBas Je-
dhopmarusi.

Ha pucyHke mokasaH cTep:kKeHb, HarpyXCHHBIH CHIIaMH,
HampaBJIeHHBIMH BIoib ocu. F = 20xH.3Hauenne
MPOAOIHHON CHIIBI B ce4eHuH 1-1 paBHO ...

p 1
F 3F F

> L *

R

/]
/]
/]

.

Bsenute otBet B KH.

= - F=-20xH
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5. IlpomeMoHcTpupyiite 3HaHus mo pasaeny: Ocesas ze-
dhopmarus.

Jletanp MalIMHBI HATPYXKEHA OCEBBIMU CHJIAMH, MHHUMAITh-
HO JIONYCTUMBIN JHAMETpP MOMEPEYHOTO CEUCHHUS, U3 pacye-
Ta HA TPOYHOCTH IO JOMYCKAaeMbIM HAIPSDKCHUSM, pa-
BEH...CM.

F=0,02 MH, [c]=160 MIIa.

F F

D ¥

BBenute oTBeT B CM.

Omax= Nmax/A<[a]

A= T[d2/4, Nmax:3F
. ||4 -3F
J wla]

_ |4-3-ﬂ102_
N J 3,14- 160
=0,0219 = 2,19 cm

6. [IponeMoHcTpupyiiTe 3HaHUS 10 pasaeiny: HampsokenHoe
COCTOSIHUE B TOUKE TeJa.

IIpu pacTsbKeHHH CTanbHOW AETaIM MALIMHBI cuilaMu F ObI-
J1a 3aMepeHa npojoibHast aedopmarms =510 Iocne

o= E*g= 2*10° *5*10** = 100 MIla

CHATHS Harpy3Ku Jieopmaiiust odparuminack B HoJb. Hop-
MaJbHOE HAIpPsHKEHUE B TIONEPEYHOM CEUYESHUH JIETalld Ma-
Mouyns FOnra pasen 2¢10°

f_(
MI]a.
7. IIpoaeMoHCTpUpyTe 3HaHUs IO pazaeny: I eomerpuye-
CKHE XapaKTEPUCTUKH INIOCKUX CEUYECHUH.
HBIX [IEHTPAJIbHBIX OCEH HHEPIIHH.
1) LlenTpanbHbie OCH -

UIMHBI PaBHAIOCH. .. MIla.
O~
Benute orBeT B MIla.
YcTaHOBHTE COOTBETCTBHE MEXKIY OMNpPEICICHUSMHU TJIaB-
2) I'maBHbIE OCH -

a) ocH, OTHOCHUTEIHHO KOTO-
PBIX IIEHTPOOESIKHBIH MOMEHT
WHEPIIMH DPaBEH HYIO, Oce-
BbIC MOMCHTBI MHCPUWUU IIPU
3TOM  JIOCTUTAIOT  JKCTpe-
MaJIbHBIX 3HAYCHUI

b) ocm, mpoxomsime dyepes

1)b)
2)a)
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LOCHTP TAKECTU IOMNCPEHHOI'O
CCUYCHUA, OTHOCUTCIBHO KO-
TOPBIX CTATHYCCKHUE MOMECHTEI
HWHCPUHU PAaBHBI HYJIIO

8. IlponemoHcTpupyiiTe 3HaHMs 1o paznenam: Cusur. Kpy-
YCHHE.

CryneHuaTsli Basl HarpyxeH MomeHTamMu M. M3 pacuera Ha
MIPOYHOCTH O JOMYCKAaEMbIM KacaTeIbHBIM HANpsHKEHUSAM
MaKCHMaJIBHO JOIYCTUMOE 3HA4YeHHEe MOMEHTa M paBHO
d=lcm, [t]=80 MIlIa.

M
M

2d
i

Bseaute orBetr B KkHM

[M]=rd®[1])/16=15,7 kHm

9. [IponemoHcTpupyiiTe 3HaHus 1o paszaenam: Casur. Kpy-
YeHUE.

Ban, npexncraBieHHbI Ha PUCYHKE, 3arpy’Ke€H JABYMS MO-
menTamu M = 10 kHm. KpyTsammii MmomerT B ceueHnn 1 — 1
110 abCOMOTHOMY 3HAUEHMIO PaBeH ... KHM

1 M 2M

@

Bsenute orBeT B KHM.

ML =2M+M =10-3 =30 kHm
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10. [IponemoHcTpUpYyiTE 3HAHUS 110 pa3aenam: [lmockuit
M3THU0 CTepIKHEH.

—Fb —20- 4

Ry=- = = —16kH
{a+b) 5
OpnnomnposerHas Oanka Harpyxena cuioid F =20 kH,a=1
M, b=4wm.
Wzrubarommuit MomeHT B cedernu C paBeH ... KHM. Mc =Ra*a=-16*1 = -16xHm
TRH Rb T
C
F b
L ]
Benute orBeT B KHM™.
11. lIponemoHCTpUpYyiTE 3HAHUSA 0 pa3aenam: lmockwuii
M3THO CTEpKHEM. Fb 40. 2 16 kH
=16k

OpnnomnposerHas 6anka Harpyxena cuiioit F =40 kH, a =3
M, b=2m.

W3zrubaronuii MomeHT B ceuennu C paBeH ... kHwm.

& +

R A F RE
L

)A C 7177

a b

Bsenute orBeT B KHM.

Ra=Gip) 5

Mc = Ra*a =16*3 = 48 xHm

12.ITpogeMOHCTpUpPYITE HABBIKM PacYe€TOB HA TPOYHOCTb,
YKECTKOCTh U YCTOMUHUBOCTH JIETAJIEN MAIIUH JJIsI pa3iind-
HBIX BUJIOB jieopmanun. ONUIIITe NOCIEA0BATEILHOCT
JIECTBUM JUId ONpEAETICHHs] BHYTPEHHUX YCHUIIUI B dJ1e-
MEHTaX CTPOUTEIbHBIX KOHCTPYKIMI METOIOM CEUEHHH.

o paccMmarpuBaeM
J00YI0 OTCEUEHHYIO
4acTh, IPH 3TOM JICHCTBHUE
OTOpOLIEHHON YacTH 3a-

1) paccekaem cTepKEeHb CEUCHHEM,
NEePIECHANKYIISPHBIM OCH

2) paccMaTpuBaeM JIFOOYI OTCEUYCH-
HYIO YacTh, IPH ATOM JACHUCTBHE OT-
OpOIIEHHOI YacTH 3aMEeHsIEM Ha T10-
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MEHSIEM Ha ITOJI0KHUTEIb-
HBII BEKTOP BHYTPEHHETO
yCuIus

o paccekaeMm crep-
JKEHb CEYCHUEM, IIEPIICH-
JUKYJISIPHBIM OCH

J U3 YpaBHEHHUs CTa-
THUKHU HaXOJUM BEKTOP
BHYTPEHHETO YCUJIHS

. COCTaBIIsIEM ypaB-
HEHHE PAaBHOBECHS JUIS
JJAHHOW OTCEYEHHOW 4acTu

JIOKUTEIbHBIA BEKTOP BHYTPEHHETO
ycumnus

3) cocraBisicM ypaBHEHHE pPaBHOBE-
cus 171 JAaHHOM OTCEYESHHOM YacTH
W3 YpaBHEHUS CTATUKU HAXOJIMM BEK-
TOP BHYTPEHHETO yCUIIHUS

OIIK-4.2 Ymeer BbI-
MOJIHATH HEOOXO M-
MBIE PacUeThI 1O MPOo-
€KTUPOBAHUIO TPAHC-
MMOPTHBIX OOBEKTOB, B
COOTBETCTBUU C HOP-
MaTHUBHBIMH JIOKYMEH-
TaMu

13. [IpogeMoHCTpUPYITE YMEHHE OTIPEAESATh BHYTPEHHUE
YCHJIUS B DJIEMEHTAX CTPOUTENIBHBIX KOHCTPYKIIHA, pabo-
TaOIIMX Ha pacTshkeHue — cxaTtue. Ha pucyHnke nokasax
CTEpXKEeHb, HATPY>KEHHBIN CHIIAMH, HAIIPABICHHBIMH BJIOJb
ocu. F = 10 xkH. 3naueHne mpoA0IpHON CHITBI B CEUeHUH 1-
1 paBHoO ...

R

\\\1\ L%
"
|
|
|
i
|
L
v
-

Bsenure orBet B kH.

20

N=2F+F-F=2F=20kH

14. TIpogeMoHCTpUpYiTE YMEHHE OTPEAEATh BHYTPEHHUE
YCUJIHA B 3JIEMEHTaX CTPOUTEIbHBIX KOHCTPYKIMH, pado-
TAIOIINX Ha pacTsDKeHue — ckatue. Ha prucynke mokaszan
CTEepXKEHb, HATPYKEHHBIN CHIIAaMH, HAIIPABJICHHBIMH BJIOJIb
ocu. F =10 xH. 3nauenne npoaonpHOM CHITBI B cedeHuu 1-
1 paBHoO ...

10

N=2F -F=F=10«H
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Bsenute orBet B KH.

15. IlponeMOHCTpUPYHTE yMEHUE ONPENENATh ONIOPHBIE
peaKIyH.

Komnonna 3arpyxena cooctBeHHbIM BecoM ( = 20 kH/m,
BBICOTA KOJIOHHBI | = 2 M. Peakius B 3ajieske paBHa ...

K
g

Beeante 3uauyenne R B kH.

40

R =qg*l =20*2 = 40 k<H

16. [IpogeMoHCTpUpPYITE YMEHHE OTIPEAEIsATh BHYTPEHHUE
YCHITUS B DJIEMEHTAX CTPOUTENBHBIX KOHCTPYKIIHA, pabo-
TaOIINX Ha pacTshKeHue — cxaTue. Ha pucynke nokasax
CTEpXKEeHb, HATPYKEHHBIN CHIIAMH, HAIIPABICHHBIMH BJIOJIb
ocu. F = 10 xkH. 3naueHue mpoA0IpHON CHITBI B C€UeHUH 1-
1 paBHoO ...

R

o \\1\ b
]
]
i
]
]
]

v
L 4
i
i
]
]
]
1
]
]
|

Bsenute orBeT B KH.

30

N=F +F+F=3F =30 xH

17. IlponeMOHCTpUPYHTE yMEHHUE ONPENENATh BHYTPEHHUE
YCHUJIHS B 3JIEMEHTaX CTPOUTEIIbHBIX KOHCTPYKIMH, pado-
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TaOIIMX Ha pacTshkeHue — cxaTtue. Ha pucynke nokazax N=F-F=0xH
CTEepKEeHb, HATPY>KEHHBIN CHIIAaMH, HAIIPAaBJICHHBIMH BJIOJIb
ocu. F = 15 xH. 3nauenune mpoaoasHON CUIIBI B cCUeHUH 1-
1 paBHoO ...
R4 L
Y oF F F
— - . > _
4
1
Benute orBeT B KH.
18. IlponeMOHCTpHUPYHTE yMEHHUE ONPENENATh BHYTPEHHHE 30

YCHIIUS B DJIEMEHTAX CTPOUTENLHBIX KOHCTPYKIHH, pado-
TaIOMIMX Ha pacTshkeHue — cxxarue. Ha pucyHke mokasan
CTCPIKCHD, Hany)KeHHI)II\/'I CHUJIaMU, HalipaBJICHHBIMU BAOJIb
ocu. F = 15 xkH. 3nauenne npoAoIpHON CHITBI B CeUeHUH 1-
1 paBHO ...

3F F
-+ ____F S ity s L _____ | f—

Benute orBeT B KH.

N =3F-F =2F =30 xH

19. IIpoaeMOHCTpUPYITE YMEHHE OIPEACIIAThH BHYTPEHHUE
YCHITUS B DJIEMEHTAX CTPOUTENBHBIX KOHCTPYKIIHA, pabo-
TaIOINX Ha pacTsbKeHue — ckatue. Ha prucyHke mokaszax
CTEP’KEeHb, HATPY>KCHHBIN CHJIAMH, HAIPABICHHBIMH BJIOJIb
ocu. F =20 kH. 3naueHne mpoA0IpHON CHITBI B C€UeHUH 1-
1 paBHO ...

"
Las
"
oy

[N

Bsenute otBeT B KH.

N=-F=-20xH

20. IIponeMOHCTpUPYHTE YMEHUE ONPEACISTH OMOPHEIE
peakuuu.

20
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Ha pucyHke nokaszaH CTepKeHb, HATPYKEHHBIN CHIIAMH,
HaIpaBJIeHHBIMH BIOJb ocu. F = 10 kH

Peaknus R B 3a7enke paBHa ...

y 1

/]
/] -
/]

R

*

A

Benute orBeT B KH.

N=3F+F-F=2F=20kH

21. TIpoieMOHCTpUPYHTE YMEHHUE ONIPEENATH BHYTPEHHNE 24
YCUJIMS B 3JIEMEHTaX CTPOUTEIbHBIX KOHCTpYKIMH. Pacuer-
Hasl cXeMa IJIaBHOW 0aJKi MOCTOBOTO KpaHa Mpe/icTaBlieHa Ra 1
B BUJIE OJHOTIPOJIETHOW Oalku, Harpy>keHHo cuioi F = 60 ) 1Q
kH,a=3mMm b=2m.
[Tonepeunas cuna B ceueHnu 1 — 1 paBHa ... 1

" 'y Q=Ra

R 1 F Rp Fb  60-2
g ‘ ¥ RA:—:—:24KH
g R (a+b)
‘ 1 a b e Q =24 kH
rd

Beenure 3HaueHue no moayito B KH.
22. IIponeMOHCTpUPYHTE YMEHUE ONPEICIISITh BHYTPEHHHE 72

YCUJIMSI B 3JIEMEHTAX CTPOUTENbHBIX KOHCTPYKIUil. Pacuer-
Hasl cCXeMa riIaBHON 0ajJKu MOCTOBOTO KpaHa MpeJICTaBIIeHa
B BHUJIC OJJTHOIIPOJICTHOW OaJIKK, HArpy>KeHHOH cuioii F =
60xkH,a=3M b=2m.

Nzrubaromuit MomeHT B ceuennu C paBeH ...

Ry F l Rg

L 4

C

a b 7

ra

£

Bsenute 3nauenne B kHM.

Fb 60-2
Ry=———=——=24xH
A (a+b) 5

Mc = Ra*a 24*3 = 72 kHwm

23. IlponeMOHCTpUPYHTE YMEHUE ONPEACISITh BHYTPEHHHE

48
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YCHJIUS B DJICMEHTAX CTPOUTEIIBHBIX KOHCTPYKIMiA. Pacuer-
Hasl CXeMa IJIaBHOW OaJKK MOCTOBOTO KpaHa Mpe/ICTaBlicHa
B BUJIC OJTHOTIPOJICTHOM OaJIKK, HArpy>xeHHo# cuoit F = 40
kH,a=3m b=2m.

N3zrubaromuii MomeHT B ceuennu C paBeH ... kKHwm.

R;i.ll. F RE

L

)A C b

a b

Bseaute oTBeT

R, = Fb :40'2:161<H

Mc = Ra*a = 16*3 = 48 xHm

24. TIpoaeMOHCTpUPYHTE YMEHHE OIpPENeNATh OMOpPHBIE 20
PEaKIMU B 3aKPETUICHUSX.
[HapaupHO-omIepTast Oaika 3arpy’keHa pPaBHOMEPHO pac- q N | .0’ Bl q -
npeneneHHon Harpy3skoii q = 10 kH/m, | =4 m. R A= = =20xkH
Peaxmma R, = ... | 2
q 4
R, R,
Yy Y Y Y Y Y YYYYY Y
I s
Bsenure orBet B kH.
25. IIposieMOHCTpHUPYHTE YMEHHUE ONIPEIeNIATH BHYTPEHHNE 20

YCHJIUS B DJIEMEHTAX CTPOUTENIbHBIX KOHCTPYKIIUH.

bBanka mmHoi | = 4 M 3arpykeHa paBHOMEPHO pacrpeje-
neHHo Harpy3koi = 10 kH/M. 3HaueHne MakCUManbHOTO
M3Trr0AIoNIEero MOMEHTA PaBHO ...
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Ry

4 q
g TETRRETIRNNN! b

l

Bseaute oTBeT B KHM.

q

[ JITIT IliityRe
Hel2 3

an.mM

M ax = Ra -
=20xHm

26. I[TponeMOHCTpUPYHTE YMEHUE ONPEACTSTH OMIOPHBIE

pe€aKkuuu B 3aKPEILICHUSIX. q- |-0.5] q- |

OpHomnposeTHas 6anka HarpyeHa paBHOMEPHO pacIpeze- R B = = =16 kH

JeHHo# Harpy3ko# g = 16 kH/m, | = 2 m. Peakuust Rg paBHa | 2

% 9 ‘
R, R,
¥y ¥YY Y Y ¥YyYyyYy Yy Y ¥YY%
E /-

Benute orBeT B KH.

27. IlpogemoHCTpUpYiTE yMEHHE ONPEACNATh ONOPHBIE 10

PEaKInu B 3aKpEIICHUSX.

OmuomnposnerHas 6anka HarpykeHa MomeHToM M = 50 kHwm, M 50

a=2wm,b=3wm. Peakuus R4 paBHa ... RAZ =—=10xHm
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RAl - M Ry
i a b

Bsenute orBet B KH.

28. TIponeMoHCTpHUPYHTE YMEHHE OINpPENeNATh OIOPHBIC 12
PEaKIMU B 3aKPETUICHUSX.
OpnonponetHas Oajka HarpyxeHa MoMeHToB M = 60 kHwm, M 60
a=2wm, b=23wm. Peakuust R, paBHa ... RB=—=—212KHM
M (a+b) 5
RAl - |RB
i a <+ b
Benute orBeT B KH.
29. IIponeMOHCTpHUpYWTE YMEHUE ONPENCIATh BHYTPEHHUE 80

YCHUJIMA B 3JIEMEHTaX CTPOUTEIbHBIX KOHCTPYKIHH.

Ban, npexncraBieHHbI Ha PUCYHKE, 3arpy’KeH ABYMS MO-
menTamu M = 40 xHm. KpyTsammii MmomenT B ceueHnn 1 — 1
10 abCOMOTHOMY 3HAUEHMIO PaBeH ... KHM

[t

Bsenute oTBeT.

M|.| =2M = 40-2 = 80 kHMm

30. IIpogeMoHCcTpUpYiiTE YMEHHE ONpPENeNsiTh BHYTPEHHUE
YCHJIUS B DJIEMEHTAX CTPOUTENIBHBIX KOHCTPYKIHH.

60
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Bas, npencraBineHHBI Ha PUCYHKE, 3arpYy’KEH JIBYMS MO-
menTamu M = 20 kHm. Kpyrsammii MmomeHT B ceuennu 1 — 1
1o a0COMOTHOMY 3HAUSHHIO PaBeH ... KHM

1 M 2M

@

Benute oTBer.

M =2M+M =20-3 =60 xHm

31. llpoxeMoHCTpUpYIITE YMEHHE ONPEACATs BHYTPEHHNE
YCUJIHA B 3JIEMEHTAaX CTPOUTEIBHBIX KOHCTPYKIINH.

Ban, npezacraBieHHbI Ha PUCYHKE, 3arpy>KeH JIByMs MO-
menTamu M = 40 xkHm. KpyTsammii MmomerT B ceueHnn 1 — 1
10 a0COJIFOTHOMY 3HAU€HHUIO paBeH ... KHM

| 2M M

( O

Benute oTBer.

40

M|.| =2M -M =40 kHMm

32. TIpogeMoHCTpUpPYITE YMEHHE OTPEJENsiTh BHYTPEHHUE
YCWIIUS B DJIEMEHTAX CTPOUTEILHBIX KOHCTPYKIIHIA.

Bau, mpencraBieHHBIE Ha PUCYHKE, 3arpyXeH JBYMS MO-
mentamu M = 10 xkHm. KpyTsammii Mmoment B ceuennu 1 — 1
110 a0COJIFOTHOMY 3HAUSHHUIO paBeH ... KHM.

30

M|.| = 3M = 30 kHMm
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Bsenure otBerT.

33. IIponeMoHCTpUpYHTE YMEHHE TIPOBOIUTH aHAIH3 61=0,062=0,03=0
HaNpsHKEHHO-N1e(OPMHUPOBAHHOTO COCTOSIHUS B TOUKE TEJa.
B snemeHTe MOCTOBOM KOHCTPYKLIMH BO3HHKAET HAIIPS-
YKEHHOE COCTOSHHE, PE/ICTABICHHOE Ha PUCYHKE.

2

3

['1aBHBIE HANIPSYKEHUS G1, G2, G3 PABHHI ...
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34. IIpoieMOHCTPHUPYHTE YMEHUE ONPEICIIATh TJIaBHBIC
HaAIPSDKEHUS.

B snemenTe KOHCTPYKIIMK BO3HUKAET HAIIPSHKEHHOE COCTO-
SIHUE, MIPEACTABICHHOEC HA PUCYHKE.

Q

PN R o

['maBHBIE HANIPSKEHUS G1, G2, G3 PABHHI ...

61=o0,02=0,
03=-0

35. TlponemMoHCTpUPYHTE YMEHHE BBIYHC- F
JATh KPUTHYECKOEC HAINpSDKCHHE B IICH-
TPAJIbHO CYKATOM CTEpIKHE. 5

Croiika mpencTaBisieT co0OH CTEpXKEeHb
Kpyrjioro cedeHus auamerpom d = 4 cw,
Harpy>keHHbIH BHemHed cuioi F. Monynp
ynpyroctu Matepuana E = 2-10° MIla, aiu-
Hal=2mMm.

3HaueHNe KPUTHIECKOTO HANPSHKEHUS PaB-
HO ...

(npu pacuete npunATH T2 ~10)

50 MIla

=200

- ul _1-200cm

sin lem
u=l,imn=d/4=1cm
A > 100 = Anp => KpUTHYECKOE HAIIPSI-
JKEHHE HY)KHO BBIYHCIIATH 110 (HOpMylie
Olinepa.

F, n°El_ n°E
ka: = > = > =
A (“l) A
5
~ 10230 50 mita

200

36. [IpoaeMoHCTpUPYITE YMEHHE BECTH PacueThl HA yCTOM-
YUBOCTbh. IJIEMEHT HEPMEHHOI KOHCTPYKIIMHU MPEICTABISICT
co0ol cTepeHb KPYIJIOro ceueHus auamerpom d, Harpy-

120

IJ, = 0,5, imin = d/4: 1 CcM
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JKCHHBIH BHENTHeH cwioit F (em. puc.)
JlomyckaeMoe HalpsDKeHHE Ha YCTOHYUBOCTD [G]y paBHO
. MIla

4 @

0 1 F

10 | 000 Ay

20 0.96 __% E B

30 0.4 Omma crepoast [ =2 M .

10 0,92

50 0,89 Tlomepetmoe ceuerie — KPYT ¢ IHAMETPOM d = 4 cM
60 | 086 | —

70 0.81 .

80 0,75 £J

%0 | 069

100 | 060 p

110 | 052 7

120 0,45

130 0,40 Moryckaemoe HALIPDKEHIE HA CRATHE [G']cz 200 MTIla.
140 0.36

150 | 0,32

ul 0,5-200cm

in lem

0=0,6
[c]y = [6]c-@ =200*0,6 = 120 MIla

A= =100

37. [IpogeMoHCTpUPYITE YMEHHE BECTH PacueThl HA YCTOM-
YUBOCTb. DJIEMEHT ()ePMEHHON KOHCTPYKIIUH MTPECTABISCT
co00i cTepKeHb KPYIJIOro cedeHHs auamerpom d, Harpy-
JKEHHBIN BHemIHel cunoit F (cm. puc.)
JlomyckaeMoe HalpsDKeHHE Ha YCTOHYUBOCTD [G]y paBHO

. MIla

1 P F
0 1

10 0,99 4 7

20| 0.9 4 ! _i

30 0.94

40 0.92

50 0.89 NMmma crepaaa [ = 1,8 M

60 0,86

70 0.81 Ilonepeuroe ceveHIe — T

80 0,75 Py

90 0,69 mnamerpom  d= 6cm

100 | 0,60

110 | 052

120 | 045

}ig ggg HorryckaeMoe HANIPTKEHIE HA CKATHE [0'] = 200 MTIa .
150 | 032

HL= 1, imin = d/4=1,5 cm

_ -},ll _ 1-180cm 120
Lin 1,5¢cm
»=0,45

[c]y = [o]c:@ =200*0,45 = 90 MIla
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38. [IpogeMoHCTpUPYITE YMEHHIE BECTH PacueThl HA YCTOM-
YUBOCTh. BO CKONBKO pa3 yMEHBIIUTCS KPUTHYECKas CHIIA,
€CJIM Y CTOMKH yJaauTh ornopy B.

F (IpH pelIeHNH Y4YUTHIBAlTE, YTO HampshKe-
HHE B CTEPXKHIX HE IMPEBBILAIT Ipenes
‘—% % B mponopumonansaocT)

B

EJ

r A
2

YwMenbiutcs B 16 pas.

T EImln
Fo =
()’
@ T EIm|n F(Z) T EImln
Y (0T @y
2
F,) (05) 1
FO 22 16
Kp
Kputnueckas cuna ymenpures B 16 pas.

39. [IporeMOHCTPUPYHTE YMEHUE MPOBOIUTH pacueThl Ha
HPOYHOCTb.

KosnoHHa KBagpaTHOTO ITOTIEPEYHOTO CEUEHHS 3arpyKeHa
cxxumMaroneit cusoi F. KoopauHaThl TOUKH MPHUITOKEHUS
cuitel Xk = 0,25b, yr = 0,25b. 3HayeHne MaKCHMAaIBHOTO
HOPMAJIHOT'O HAIPSHKEHUSI TI0 a0COIOTHOMY 3HAYCHUIO
PaBHO ...

B pacuerax npunsaTh: cTopoHa kBajapara b = 10 cm, cuna F
=100 xH.

F

40

Koopaunatsl onacHOM TOYKH
Xon = 3 CM, yon 5cm.

A = 100c™m?.

ix? = b?/12

yF yon on
142 on 4 T on
A( i2 ij J

100-103MH( 25.5.12 j
_ l+ -2 =

o
max

©100-107* /2 100
=40MTIla
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Beeure 3Hauenune B MIla.

40. INponeMOHCTpHUpY#HTE YMEHHE MPOBOAUTL PacyeThl Ha
HPOYHOCTb.

KosioHHa KBaIpaTHOr'O TMONEPEYHOr0 CeUSHHs 3arpyKeHa
coxumatoieit cunoit F. KoopauHatsl TOUKH MPUIOKEHHS
cuibl xi = 0,5b, yi-= 0,5b. 3HaueHHe MaKCUMaJILHOTO HOp-
MaJIbHOTO HaNpsDKEHHs 110 aOCOMIOTHOMY 3HAUEHHIO PaBHO

B pacuerax npunsaTh: cropoHa kBaapata b = 10 cm, cuna F
=800 xH.

F

2b , il

i / ! —
2b

Beenure 3nauenue B Mlla.

80

Koop/tuHaTs 0IacHOM TOYKH
Xon = 5 CM, Yon = 5 CM.

A =400cM>.

i’ =b2/12

|0'| = E [[EZ yF:Von 4 XrXon o
max A i; i:

800-10°MH(  5-10-12 ]
= |l 2

400-10737 ' 400
=80MIla

Pa3paGoT4MK  ONEHOYHBIX  MarephaloB, V,},
JIOIEHT - V:}’*""} = O.B. Kosvmunckas
29 03  2024r.
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