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JUCT PETUCTPAIIMU UBSMEHEHUI
K pado4eil mporpaMMe IMCUMILNINHBI (MOIYJIs1)

ConpoTuB/IeHHe MAaTepPHAJIOB

Ne i/ OcHoBanue
o BHECEHHSI Pazpen/ mynkr Coaep:xaHue H3MeHeHUsI
H3MeHEeHUs
1.
2.
4.




1. HEJIX OCBOEHUSA JUCIHUTIINHBI

1.1|13y4enne ocHOB TeopuH AeHOPMUPOBAHKS U METOJOB pacuyeTa KOHCTPYKIMI Ha IIPOYHOCTh, KECTKOCTh M YCTOHYMBOCTE C

obecreueHHeM HaIe)KHOCTH U SKOHOMUYHOCTH; OCBOCHHE METOIOB HCCIICJOBAHMS MEXaHHYECKOTO COMPOTHUBIICHHS
MaTepHaoB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

b1.0.2

2.1|TpeOoBaHus Kk npeJBapuTeIbHOI OATOTOBKE 00y4aloLIerocs:

2.1.1|B51.0.2.02. Beicuias MaTeMaTHKa

2.1.2|B51.0.2.04. ®usuka

2.1.3151.0.2.08. Teoperuueckas u NpUKIaJHAs MEXaHUKA

2.2 | AMcuUIIMHBI ¥ TPAKTHKH, JUIs1 KOTOPBIX 0CBOCHHE TAHHOM THCHMILUINHBI (MOIYJIs1) HEO0X0AMMO KaK

npeaumecrBylouiee:

2.2.1|B2.B.01(IT). ITpousBoACTBEHHAS MPAKTHKA MO TIOIYYECHHIO MTPOGECCHOHANBHBIX YMEHHUH U OIbITa MPO(ECCHOHATBHOM

JIESITENHHOCTH 2

2.2.21b1.B.2.05. Pa3pyuieHue ropHBIX TOPOJT

2.2.3153.0.03(/]). BeimonHenue, moAroToBKa K MPOLEAype 3alUThI U 3aIIUTa BbITYCKHON KBATH()HUKAIUOHHON pabOThI

3. KOMIIETEHIINH OBYYAIOINEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUTIINHBI

(MOZYJIS)

OIIK-17: Cnoco0eH y4acTBOBAThL B HCCJIeJOBAHUAX 00beKTOB NPOdecCHOHANBHOM AeSITeIbHOCTH H UX CTPYKTYPHBIX 3J1eMEHTOB

3HaThb:
VYposenb | [MeTomBI pa3paboTky paboyei MPOSKTHOW M TEXHUUECKON TOKYMEHTAINH, 0(hOPMIICHHE 3aKOHUCHHBIX TPOEKTHO-
KOHCTPYKTOPCKUX PaboT B HCCIEIOBAHUIX 0OBEKTOB MPO(HECCHOHATEHOMN NEeITENPHOCTH UX CTPYKTYPHBIX 3JIEMEHTOB H
JPYTUM HOPMATHUBHBIM JIOKYMEHTaM
VYposeHns 2
VYposens 3
YMmerh:
YpoBenb |  |npUMEHATH CTaHIAPTHBIE METOJIBI pacyeTa MPH UCCIIEJ0BaHNH 00BEKTOB NMPO(HECCHOHATBHOM ACATEILHOCTH U UX
CTPYKTYPHBIX 3JIEMEHTOB
YposeHs 2
VYposens 3
Baapers:
VYposenb |  |MeTOAMKaMM COCTaBJICHHS HAYYHBIX OTYETOB IO BHIIIOJHEHHOMY 33J[aHUIO M BHEIPEHUS pE3yJIbTaTOB UCCIIEIOBAHUIT 1
pa3paboToK B 0071aCTH NMPOPECCHOHATBEHOM IeTeTHbHOCTH.
YposeHs 2
VYposens 3

OIIK-16: Cnioco0eH ucnoIb30BaTh TEXHHYECKHE CPEACTBA /I OLEHKH CBOMCTB FOPHBIX MOPO/A M COCTOSTHUSI MACCHBA, a TAKKe
UX BJIMSIHUS HA IapaMeTPbl NPOLeccOB A00bIYH, epepadoTKH MHHEPAILHOIO ChIPbsl, CTPOMTEILCTBA M IKCILUIYaTALMH

MOA3EMHBIX COOPYKCHHUI

3HaTh:
ypOBeHb 1 CBOﬁCTBa M COCTOSIHUS UCIIOJIb30BATH TCXHUYCCKUC Cpe)lCTBa JUISL OLICHKH CBOﬁCTB FOpHLIX l'IOpO}I " COCTOsIHHA MacCCHBa,
a TaKKEC UX BJIMAHHUA HA napaMeTpm l'[pOI_[CCCOB )10651‘{1/1, nepepa60TKH MI/IHCpaJ'[LHOFO Cblpbﬂ, CTpOI/ITCJ'[bCTBa u
9KCIUTyaTallMH TMOA3EMHBIX COOPYKECHUI
VYposens 2
Vposens 3
Ymerh:
VYpoBeHb |  [puUMEHSITH 3HAHUS IO OI[EHKE CBOWCTB TOPHBIX TIOPOJT M COCTOSIHUSI MACCHBA, a TAK)KE UX BIUSHUS HA TTapaMeTPhl
MPOIIECCOB JOOBIUH, ITEPEePaOOTKH MUHEPAIBLHOTO ChIPhs, CTPOUTEIBCTBA U KCILTyaTalluH MOJI3EMHbBIX COOPYKEHUN
VYposens 2
VYposens 3
Baanern:
VYposenb 1 |06a30BBIMH METOJAMHU OLIEHKH CBOMCTB FOPHBIX IOPOJ M COCTOSIHUSI MACCUBA, A TAKXKE WX BIIMSHUS Ha MapaMeTphl

IIPOLIECCOB AOOBIYH, ITepepabOTKI MUHEPAIBLHOTO CHIPhSI, CTPOUTENBCTBA U IKCIUTYaTALH IIOA3EMHBIX COOPYKEHHUH

VYposens 2




VYposens 3

OIIK-7: Cnoco0eH NpUMeHSITh MeTO/IbI AHAJIN3a, 3HAHUSI 3aKOHOMEPHOCTell MoBeeHUs1, yIPaBJIeHUsI CBOICTBAMU FOPHBIX
TMOPO/ M COCTOSTHHEM MAaCCHBa B Mpoleccax J00bIYH H MepepadoTKH MOJIe3HbIX HCKOMAEMbIX, a4 TAK:Ke TP CTPOUTEIbCTBE U
IKCIIyaTAlMH MO3eMHBIX 00HEKTOB

3HaTh:
YpoBeHb |  |anropuT™ u paBuiIa MPOBEICHUS aHAIM3a 3aKOHOMEPHOCTEH YIPaBIeHUs] CBOWCTBAMH TOPHBIX MOPOJ U COCTOSTHUEM
MaccHBa B Ipoleccax JoObUU U MepepadOTKH MOJIE3HBIX NCKOMAEMBIX, a TAK)Ke IIPH CTPOUTEIBCTBE U HKCILTyaTalluu
TOJI3EMHBIX COOPY>KEHUI
VYposens 2
VYposens 3
Ymern:
VYposens |  |oneHuBaTh 3 (HEKTHBHOCTD TEXHOJIOTHUECKOTO Mpoliecca, IPUMEHSIS pacyEThl B TOBEACHUN H YIIPABICHUHN CBOHCTBAMHU
TOPHBIX TIOPOJ ¥ COCTOSTHHSI MAacCHBa B Ipoliecce TOOBIYH U epepabOTKH MOIE3HBIX HCKOMAeMBIX, a TaKKe MPU
CTPOMTENBCTBE U SKCIUTyaTalluH MOJ3EMHBIX COOPYKEHUH
VYposeHns 2
VYposens 3
Baagers:
VYpoBeHb | | cOCOOHOCTBIO pa3padaThIBATh MEPOIIPUSTHS [0 aHAIN3Y 3aKOHOMEPHOCTEH MOBENICHHUS U YIPABJICHUS CBOHCTBAMU
TOPHBIX TIOPOJ] ¥ COCTOSTHHEM MacCHBa B Ipoleccax JOOBYN U MepepadOTKH IOJIE3HBIX HCKOMAEMBIX, a TaKKe TIPH
CTPOUTENBCTBE M AKCIUTyaTalliH OA3EMHBIX COOPYKESHHUH
VYposeHns 2
Yposens 3

B pe3yabTaTe ocBOeHUsI AMCHUIITUHBI 00yYAIOLIHIiCS 10KEH

3.1|3naTb:

3.1.1|peaxunu cBs3ei, yCIOBHs paBHOBECHUS IFIOCKOM U MPOCTPAHCTBEHHOM CUCTEM CHJI, TEOPUU Map CHII; KHHEMaTHUECKHE

XapaKTEePUCTUKH TOYKHU, YACTHBIX U OOIMINX CIIy4aeB IBIKEHHS TOUKU M TBEPIOTO Tela; AuddepeHnaibHble YpaBHEHUS
JIBIJKEHHSI TOUKH; 00IIe TEOPEMbl AUHAMHUKH

3.2| YMmerTh:

3.2.1

MPUBOJUTH CUCTEMY CHJI K NIPOCTEHIIEMY BUAY; COCTABIATh M PELIaTh YPAaBHEHHs PABHOBECHUS; HAXOJUTH T0JI0KEHHE LIEHTPOB
TSDKECTH TeJl IpocTeiiieil KoHpUrypanuy; BEIYUCIATH CKOPOCTH U YCKOPEHUS TOYEK U TOYEK Tela PU IOCTYNaTeNbHOM,
BpAIIATEIbHOM U IIOCKOIAPAJIIEIbHOM JABIKEHUSX; COCTABILATh U peraTh AuddepeHnnanbHble YpaBHEHUs IBUKEHHS
MaTepHaIbHOM TOYKH, NOCTYNATEIbHOI0,BPAIATENBHOTO U MJI0CKONAPAIEIbHOIO ABUKEHUS TBEPIOrO TEJa; IPUMEHSTh
00111e TeOpeMbl AUHAMHKH K HCCIIEOBAHUIO IBIJKEHUE MAaTepUAIbHON TOUKY WM MEXaHUYECKON CUCTEMBI; UCCIIEN0BATh
paBHOBECHE TeJ C MOMOIIBIO IIPHUHIHIIA BOSMOXKHBIX MEPEMEIICHIH; BEIONPATh palliOHAIBHBIC METOIBI PEIICHHS 3a/1ad,
HAIIPaBJICHHBIX Ha COBEPIIEHCTBOBAHNUE TEXHOJIOTHH, KOHCTPYKIUM MAIIMH U UX PabOduX OpraHoOB

3.3|Baagern:

3.3.1 Hp606p330BaHI/IH CHUCTCMBI CUJI B OKBUBAJICHTHBIC CUCTEMBI 1 YCTAHOBJICHUE YCIIOBI/Iﬁ PaBHOBECHUA CUCTEM CHUJI; UCCIIEJOBAHUA

TCOMETPUICCKUX CBOWCTB JIBUKEHUS TEJI; ONIPEACIICHUS MPUTIOKEHHDBIX K TCITY (I/IJ'II/I MEXaHUYECKOU CI/ICTeMe)CI/IH 1o
3aJaHHOMY JABHXCHUIO,; OINPEACIICHUEC IBUXKXCHUA TEJIa (I/IJ'II/I MEXaHUYECKOMN CI/ICTGMLI) 110 3aJaHHBIM CHJIaM, 110 HeﬁCTBHeM
KOTOPBIX MPOUCXOOUT ABUKCHUC.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOLY JISA)

MertoJ ceueHUsI U OCHOBHBIE BUIBI
Harpy>KeHUs..

Hanpsoxenue. Ilepemenienue u
nedopmaryu.

/JTex/

Kox HaumenoBanmue pasnesio u tem /| Cemectp / | HacoB | Komneren- | Jlutepatypa | Unte Ip. IIpnmeyanue
3aHATHS BUJI 3aHATHS/ Kvypc HUU paKT. | moar.
Paznen 1. llenTpansHoe
pacTs:KeHHe U CKaTHe
CTepiKHeil.
1.1 Henu 1 3agaun kypca 6 2 OIIK-17 JI1.1J12.1J13.1
CONPOTHBIICHUS] MATEPHAJIOB. OIIK-7
Knaccudukanus Ten, cui. OIIK-16




1.2 PacTspxenue u cxarue. OIIK-17 JI1.1J12.1J13.1
Orpenienenye u MOCTPOEHHUE JITIOP OIIK-7
BHYTPEHHUX yCHINH, HANIPSDKEHUH OIIK-16
B IIOTIEPEYHBIX CEYCHUIX Opyca u
ero
NIepeMEeIeHHUSI.
Mp/
1.3 JlnarpamMMBsl pacTsOKEHUS U OIIK-17 JI1.1J12.1J13.1
cxarusi. OCHOBHbIE MEXaHUYECKUE OIIK-7
XapaKTEPUCTUKU MaTepuaa. OIIK-16
Jlonyckaemble HanpsHKEHUSI.
Koaddumuenr 3anaca. Tpu Tumna
pacueTa 1o JA0IyCKaeMbIM
HaNpsHKEHUSM IIPU PacTsKCHUU -
cxarun. /Jlex/
1.4 Cratudecku HeonpeaeTuMbIe OIIK-17 JI1.1J12.1J13.1 AHanmn3 KeicoB
CHUCTEMBI IIPU PACTHKECHHUH- OIIK-7
cxarun. /Ip/ OIIK-16
1.5 LenTpansHOE pacTsHKeHHE U OIIK-17 JIL.1JI2.1J13.1
CcXKaTHe CTepKHEH OIIK-7
/Cp/ OIIK-16
Pa3gen 2. YUnucrelii caBur.
Kpyuenne. I'eomerpnueckune
XapaKTEePUCTHKH IJIOCKHX
CeYeHH .
2.1 Yuctelit casur. Hanpspkenus, OIIK-17 | J1.1J12.1J13.1
nedopmaryu, 3akoH ['yka npu OIIK-7
gucToM casure. CBSI3b MEXKITY OIIK-16
MOJIyJIEM yIIPYTOCTH U MOZyJIEM
capura. HanpsokeHust Ha
HAKJIOHHBIX IUIOLIAKaX MpU
yrcroM casure. [loTeHnmanbpHas
SHEPrys IpH YUCTOM cisure. /JIex/
2.2 PacueTs! Ha NpoYHOCTH U OIIK-17 JI1.1J12.1J13.1
KECTKOCTb IIPU KPYUECHHUHU. OIIK-7
CraTuyecky HEONpeaeIMble OIIK-16
3aJa4¥ MIPH KPYUCHUH.
Mp/
2.3 I'eomeTpuueckue xapakTepUCTHKU OIlK-17 JI1.1J12.1J13.1
I0cKUX ceyeHu. [Tnomanu u ux OIIK-7
CTaTUYECKUE MOMEHTHI. OIIK-16
OmnpeneneHue LEeHTpa TAKECTH
cedeHus.. MOMEHThI HHEPLUU
ceueHunii. OCHOBHbIE CBOWMCTBA
MOMEHTOB MHEpLMH. Bpraucienue
MOMEHTOB HHEPIIUHU CIIOMKHBIX
¢buryp /Jlex/
2.4 I'eoMeTpuueckue XapakTepUCTHKHI OIIK-17 JI1.1J12.1J13.1
IUIOCKHUX ceueHui. [Imomany n nx OIIK-7
CTaTUYECKHE MOMEHTHI. OIIK-16

OnpezeneHue LEHTpa TAKECTH
ceueHust. MOMEHTEI HUHEPUUHU
ceyeHnii. OCHOBHBIE CBOMCTBA
MOMCHTOB UHCPIIUHU. Brruncnenue
MOMEHTOB MHEPILIUH CIIOMKHBIX
¢uryp. [IpeodpazoBanue
MOMEHTOB UHEPLIUH ITPH
napaJuieNIbHOM IIepeHoce oceit
koopauHart. [IpeodpazoBanue
MOMECHTOB MHCPIUWHU ITPU ITOBOPOTE
oceil koopauHar. [ maBHBIE OCcH 1
IJIaBHBIE MOMEHTBI MHEPLIUH.
[TonsATHE O pamuyce HHEPIHH.
Mp/




2.5 Uucrerii casur. Kpyuenue. 18 OIIK-17 JI1.1J12.1J13.1
['eomeTrpuueckue xapaKTepUCTHKI OIIK-7
IIOCKHUX ceyenuit. /Cp/ OIIK-16
Paznen 3. IIpsimoii nonepeunbIit
U3ruo.

3.1 IMonstue 06 m3rude. [Tonepeunsie 2 OIIK-17 JI1.1J12.1J13.1
CHJIBI M M3TUOAIOIINE MOMEHTBL. OIIK-7
JuddepeniyanbHble 3aBUCUMOCTH OIIK-16
MEXly HHTEHCHUBHOCTBIO
pacupeniesieHHON Harpy3ku (q),
nonepevHoit cunoii (Q ) u
M3ru6aroIM MOMEHTOM
(M).HopmaibHble HalpsHKeHU s
IIPU YUCTOM M3rH0e U MOMIEPEYHOM
nzrube. Tpu Tuna pacyera Ha
MIPOYHOCTH MPH U3rHOE 110
HOPMAaJIbHBIM HampspKkeHusM. /JIex/

3.2 [TocTpoenue >mrop nonepevyHbIX 1 OIIK-17 JI1.1J12.1J13.1
CHJI ¥ U3rH0AIOIINX MOMEHTOB. / OIIK-7
Ip/ OIIK-16

33 KacarenpHble HanpsHKeHUS IPA 2 OIIK-17 JIL.1JI2.1J13.1
nonepeyHoM usrude. Gopmyina OIIK-7
XKypasckoro. I[Iposepka OIIK-16
IIPOYHOCTH OAJIOK 110 KacaTeIbHBIM
HanpspkeHusM. /JIex/

3.4 KacarenpHble HanIpsHKEHUS IPH 1 OIIK-17 JIL.1JI2.1J13.1
nonepedHom usrube. Gopmyna OIIK-7
XKypasckoro. /IIp/ OIIK-16

3.5 Ipsimoit monepeunsiid u3rud /Cp/ 9,8 OIlK-17 JI.1J12.1J13.1

OIIK-7
OIIK-16
Paznen 4. Hanpsizkennoe
cocTosiHne B Touke. O0muii
cay4aii nepopmanuu 6pyca.

4.1 Bunbl HanpsDKEHHOTO COCTOSTHUSL. 2 OIIK-17 JI1.1J12.1J13.1
I'naBHBIE IUIOMIAKH, TJIABHEIC OIIK-7
HaTPsDKEHUS, TIIaBHBIE OCH. OIIK-16
HanpspkeHust Ha HAKIIOHHBIX
IUIOIAAKAX MIPU JIMHEHHOM
HaNpsHKEHHOM COCTOSTHUU
/JTex/

4.2 Bunbl HanpsKEHHOTO COCTOSHUSL. 2 OIIK-17 JI1.1J12.1J13.1
I'naBHBIE MUIOLIAIKH, TJIABHBIC OIIK-7
HaIPSKEHUS, TIIABHBIE OCH. OIIK-16
HanpsokeHust Ha HaKJIOHHBIX
TUTOLIAJIKAX MPHU JIMHEHHOM
HarpsHkeHHOM cocTostauu /I1p/

43 [Inockoe HanpsKEHHOE COCTOSIHHE. 2 OIIK-17 JI1.1J12.1J13.1
HampsixeHnst Ha HaKITOHHBIX OIIK-7
IoIaaAKax (mpsMas 3a1ada). OIIK-16
Kpyru Mopa
/JTex/

4.4 HampspxkeHHOE COCTOSTHHE B TOUKE. 6 OIIK-17 JI1.1J12.1J13.1
OO6uwmii ciryyait negopmaryu OIIK-7
opyca. /Cp/ OIIK-16

4.5 Koncynbranuu u npuem 3ayera / 0,2 OIIK-17
KpTO/ OIIK-7

OIIK-16

Paznea S. JIabopaTopHblii
NPaKTHKYM




5.1 Pactspxenne nnmmHapHIECKOTO 6 2 OIIK-17 JI1.1J12.1J13.1
obpasua. [TocTpoeHue aAuarpaMMel OIIK-7
HarnpspKkeHust - nepopmaruu /J1a6/ OIIK-16

5.2 Cxarue obpasia u3 XpyIrkoro 6 2 OIIK-17 JI1.1J12.1J13.1
Mmarepuana /J1a6/ OIIK-7
OIIK-16

53 Onpenenenue koddduuuenra 6 2 OIIK-17 JI1.1J12.1J13.1
ynapHoii BazkoctH /J1ab/ OIIK-7
OIIK-16

5.4 Onpenenenue KecTKOCTH 6 2 OIIK-17 JI1.1J12.1J13.1
npyxuHsl /J1a6/ OIIK-7
OIIK-16

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJbHbIe BONPOCHI H 3aJaHUSA

IIpu TexymieM KOHTPOJIE UCTIONb3YIOTCS U3yUCHHBIE TeMBI. [locie Kax10ro BoIpoca NPUBEICHbI ONOPHBIE JIEMEHTHI OTBETA JUIs
npenojaBarenss. Ha mpomekyTouHOH aTTecTaluy I0IyCKaeTcs IPUBICUEHIE PaHee N3yUYEeHHBIX METO/I0B, HEOOXOJUMBIX JUIs
000CHOBAHUSI PELICHHUSI.

B1. [Touemy pacuérHast cxema MOKHA COAEPIKATh OTPAHUICHUS TPUMEHUIMOCTH?

Onopsslii oTBeT. Hy’KHO Ha3BaTh uaeanu3anyo TeOMETPpUH, MaTepHraia, Harpy30K U CBsI3el U yKa3aTh yCJIOBHUSA, IPU KOTOPBIX
oTOpoIeHHbIe 3G (EKTH CTAHOBSTCS CYILECTBEHHBIMHU.

B2. Kak npoBepuTh 3110pY BHYTPEHHET0 CHIIOBOTO (pakTopa?

OnopHslii oTBeT. [IpoBepuTh paBHOBECUE OTCEUEHHON YacTH, 3HAUEHUS HA KOHIIAX, CKAYKU U Pa3MEPHOCTH; IPABUJIO 3HAKOB JOJKHO
OBITH €AMHBIM.

B3. Korna nonycruma dopmyna yummHenuss NL/(EA)?

OnopHslii oTBeT. 15 MPU3MAaTHYECKOTO yyacTKa MpH NOocTOsIHHBIX N 1 E, IeHTpanbHOM HarpyKeHUM U JTMHEHHO-YIIPYTOM [IOBEJICHUH; B
o0rieM ciyvae ucnoiip3yrot uarerpan N/(EA).

B4. ITouemy paBHOBeCHsI HEIOCTATOUHO UL CTEPIKHS MEXy KECTKUMH OIOpaMu?

OnopHslii oTBeT. Peaknuii 6osblne yrcia He3aBUCUMBIX YpaBHEHUH paBHOBECHS; Hy>KHBI COBMECTHOCTb AedopManuii u pusuueckue
COOTHOILIEHHUS € Y4ETOM TeMIEepaTyphbl WIX MOHTAXHOTO HATsTa.

B5. Yem paznuuarorcs KECTKOCTh ¥ MPOUYHOCTH MaTepuana?

OnopHslii oTBeT. MOyIIb YIIpyrocTu 3a1aéT HAKJIOH YIPYroro y4acTKa JUarpaMMbl, a Mpeies TeKy4ecTH HiIH IPOYHOCTH —
COOTBETCTBYIOLIYIO IPaHUILy HANIPSHKEHUI; OIHO HE CIeayeT U3 Jpyroro.

B6. ITouemy maner npoBepstOT U Ha Cpe3, U Ha cMsATHE?

OmnopHbIii 0TBET. DTO pa3Hble MEXaHU3MbI HOBPEXK/CHUS C Pa3HBIMHU PACUETHBIMY IUIOLIASIMY; ONIPEEIIeT MEHbIAs JOIyCTUMAs
Harpyska.

B7. 3aueM HaXOUTH ITIABHBIE LIEHTPAIBHBIE OCH CCUCHUS?

OnopHblii oTBeT. Ha 3THX 0csX EHTPOOEXKHBIII MOMEHT HHEPLUH PABEH HYJIIO, YTO MI03BOJISET HE3aBUCUMO YUUTHIBATh ABA
HU3rubaroImmux MOMEHTA.

BS8. MoxHO 111 TpHMeHATH HOpMYITy KpydeHHUs KPYTJIOTo Baja K IBeiepy?

Onopsslii oTBeT. Het: rumoresa OTCyTCTBHS EIUIaHALIMY U PacHpeeIeHre HapsKEHUI KPYTJIOro ceueHHs HeMPUMEHUMBI K
OTKPBITOMY TIPODUITIO.

B9. Kakue BeIMIMHBI COXPAHAIOTCS IPH HOBOPOTE OCEH MIOCKOTO HANPSKEHHOTO COCTOSHUA?

OnopHblii oTBeT. CyMMa HOPMaJIBHBIX HAIPsDKEHUH U ONpeeNIuTeNb INIOCKOro TEeH30Pa; TIaBHbIe HAIIPSHKEHHS He 3aBUCAT OT BbIOOpa
ocell.

B10. ITouemy Musec u Tpecka He pearupyroT Ha YUCTOE TUAPOCTATUUECKOE HANPsKEHHE?

OnopHslii otBeT. O6a KpUTEpUs Hayala TeKy4eCTd IUIACTUYHOIO METaJlIa OPEASIIIOTCS IeBUaTOPOM HAPSHKEHUH; THAPOCTaTHYECKAs!
9acThb He CO31aET (POPMOU3IMEHEHNSL.

B11. I'me Bo3MOXeH 3KCTpeMyM U3THOAOIIEro MOMEHTa?

OmnopHblii 0TBeT. BHYTpH I1afkoro y4acTka TaMm, Ie HoIepedHas Ciila paBHa HyJIO; OTIEIbHO IPOBEPSIOT IPAaHHUIIbI yYAaCTKOB M TOUKH
CKayKOB.

B12. ITouemy yBenuyeHUe BBICOTHI IPAMOYTONBHOH Oanku 3¢ (heKTHBHO npu u3rude?

OmopHBIH 0TBET. MOMEHT CONPOTHBIICHNS OTHOCUTENIFHO OCH, apaJUIebHON MUpPUHE, paBeH bh?/6; pu GpuKcHpoBaHHON MIHpHHE
PacTET KBaApaTUYHO I10 BBICOTE.

B13. I'ne makcuManbHbI KacaTeIbHbIE HANPSDKEHHUS B IPSMOYTOJIBHOM CEYEHUH?

Onopsslii otBeT. Ha HeltrpanbHO# ocu; MakcuMyM paseH 1,5Q/A B pamkax ¢opmyuisl XKypasckoro.

B14. Kakue rpaHu4HbIe yCIOBUS 331a10T [yl KOHCOJIU?

OmnopHslii 0TBeT. B 3anenke HyneBble IPOrud U yroi HOBOPOTA; HA CBOOOJHOM KOHIIE MOMEHT U IIOIIepEeYHasi CUJla COOTBETCTBYIOT
HPUIOKEHHBIM KOHIIEBBIM BO3AEHCTBUSIM.

B15. Kak naiiTi nepemelieHre B HalpaBIeHUN OTCYTCTBYOLIEH cuitbl o KacTunbsHo?

OnopHslii oTBeT. BBecTH BcrioMorarenbHyo cuity, npoaudepeHInpoBaTh YHEPTUIO 110 HEl U 3aTeM NPUPABHATH BCIIOMOTaTEIbHYIO
CHILy HYJIIO.

B16. Uem ornuuaeTcsi eAMHUYHBIA MOMEHT OT €AMHUYIHON CUIIBI IPU pacuéTe IepeMeLeHui?

OmnopHsii 0TBeT. ENMHUYHBIN MOMEHT onpeesnseT CONpsuKEHHBIA yroJl HOBOPOTA, €AMHIYHAS CHJIa — JIMHEHHOE MepeMEeIeHIE B




BBIOPaHHOM HalpaBJICHHH.

B17. Kak npoBeputs penieHrne METo10M CHI?

Onopsslii otBeT. [IpoBepuTh paBHOBECHE HTOTOBOM CHUCTEMBI U BBIIIOJHEHHUE COBMECTHOCTH B YIAJIEHHBIX CBA3SIX; IPY30BbIE U
€IMHUYHBIE COCTOSHHUS JOJKHBI OTHOCUTBCS K OJTHOH OCHOBHOM CHCTEME.

B18. Beerna nu HeliTpanbHas IMHUS TIPU KOCOM M3THO€ NEePIEeHIUKYIIApHA criie?

Onopsslii otBeT. Het; e€ nmonoxeHne 3aBUCUT OT OTHOLLIEHHUS TIABHBIX MOMEHTOB MHEPIIMU M KOMIIOHEHT M3TMOAI0IIero MOMEHTA.
B19. Yto o3HauaeT rnomnaganue CKMMAIOIIEH CUIIBI B AP0 CeUeHUs?

OmnopHerii 0TBeT. B pamkax nuHEHHOTO pactpeaeneHus HallpsDKeHNH BCE CEUeHHe CKaTo WM UMEeT HyJIeBOe HallpsDKeHHE Ha TPaHUILE;
pacTsKEHUs HeT.

B20. ITouemy mpu U3rude ¢ KPyYSHUEM HEJNb3sl IPOCTO CI0KHUTh MAKCUMAITbHBIC HATIPSHKCHUS?

Onopsslii oTBeT. HopMasnbHbIe U KacaTelbHble KOMIIOHEHTHI PAa3JIMYHbl; X OOBEANHSIOT B OJTHON TOYKE 10 BHIOPAHHOMY KPUTEPHIO
MPOYHOCTH.

B21. Korna dopmyna Diinepa 3aBbllaeT JOIMyCTUMYO HArpy3Ky?

Onopaslii otBeT. Koraa kpurnieckoe HanpsiKeHHE BBIXOUT 32 MpeJiel] IPONOpIHOHATILHOCTH WIIM MOJIENb UI€AIBHOTO IPSMOTO
CTEP>KHS HE OTpakaeT HECOBEPILEHCTBA U AKCIIEHTPUCHUTET.

B22. Uto nocTossHHO B10JIb OTHO3aMKHYTOTO TOHKOCTEHHOTO KOHTYpPa MPH KPyUEeHUH?

Onopsusrii otBeT. KacaresnpHbiid noTok q=T/(2A_m); HanpspKeHUE q/t MEHSETCS PH W3MEHEHUH TOJIIIMHBI CTEHKH.

B23. Ilouemy He#TpaibHast OCh KPUBOTO Opyca He IPOXOIUT Yepe3 LEHTP TKECTH?

Onopsslii oTBeT. VicXo1Hast KpUBU3HA IPUBOJUT K HEITMHEHHOMY MO PAJIyCy paclpelesIeHHIO MTPOI0JILHON 1eopMaluy U
TUNEepOOIMUECKOMY PACIIPE/ICTICHUIO HATIPSKEHUH.

B24. Toxa3bIBaeT i1 CXOUMOCTh CETKH MPAaBUILHOCTh (pr3ndeckoit Monenu?

Onopsslii otBeT. Het: oHa nmpoBepsieT YUCIICHHOE pelIeHne IPUHATON MOEIH; /I BaJIUIAIMH HYKHbI HE3aBUCHMBIE
SKCHEPUMEHTAJIbHBIC JTaHHBIE U OI[CHKA IOTPEIIHOCTEH.

5.2. TeMbl KypcOBBIX padoT (IIPOEKTOB)

KypcoBEIX paboT HE MPEayCMOTPEHO

5.3. ®oH/1 OLEHOYHBIX CPECTB

@DOoH/T OLIEHOYHBIX CPEJICTB

Topsinok UCHONB30BaHKS M OXBAT COMNEPIKAHUS

Bompocer B1-B24, npaktuueckue [1P1-11P24 u camoctositensiabie CP1-CP24 coOTBETCTBYIOT JIEKIHSIM C TEMH K€ HOMEPAMH.
Pacuérnblit 6aHk comepxut 12 3amanuii; TecTOBbIN OaHk — 12 3ananuii. UncieHHbIe JaHHBIC ABJISIOTCS YYCOHBIMH U HE 3aMCHSIIOT
XapaKTEePUCTUKH KOHKPETHOW MapKH MaTepHaia i HOPMAaTUBHEIE TOITyCKaeMble 3HAUCHHSI.

CemectpBonpocst Pacuérnble 3ananus Texymue cpencrsa
3 B1-B12 K1-K6 T1-T6; PT'P1-PI'P2; ITP1-TIP12
4 B13-B24 K7-K12 T7-T12; PI'P3—-PI'P4; ITP13-11P24; JIP1-JIP9

KoHTposbHbIE BOIPOCH! U 3alaHus IS TEKYIIEr0 KOHTPOJISI U IPOMEXYTOUHOH aTTecTaluu

IIpu TexymieM KOHTPOJIE UCIIOJb3YIOTCS U3yUeHHBIE TeMBL. [locie Kaxk10ro BOIpoca NpUBEJCHbI ONOPHBIE JIEMEHThI OTBETA UL
npenozasaresis. Ha npoMesxyToYHOM aTTecTaluy AOIYCKAeTCsl IPUBJICUEHHE PAHEE U3YYEHHBIX METON0B, HEOOXOJUMBIX AT
000CHOBaHUS PEILECHHUS.

B1. ITouemy pacuéTHas cxema JOJDKHA COJEPKaTh OIPAHUYEHUS IPUMEHUMOCTH?

OnopHblii oTBeT. HyKHO Ha3BaTh nAeanH3aliIo FeOMETPHHU, MaTepuaa, Harpy30K U CBS3eH U yKa3aTh yCIOBHSA, IIPU KOTOPBIX
0oTOpoIIeHHBIE 2P (EKTHI CTAHOBSTCS CYIIECTBEHHBIMH.

B2. Kak npoBepuTh 3110pY BHYTPEHHET0 CHIIOBOTO (hakTopa?

OnopHslii oTBeT. [IpoBepuTh paBHOBECHE OTCEUEHHON YaCTH, 3HAUEHMS HAa KOHIIAX, CKAYKU U Pa3MEPHOCTH; IPABHUJIO 3HAKOB JOJKHO
OBITH €UHBIM.

B3. Korna nonycruma dopmyna yummHenuss NL/(EA)?

OnopHslii oTBET. [J1s1 MPU3MAaTUUECKOTO y4acTKa Ipy NOCTOsIHHBIX N 1 E, leHTpabHOM Harpy>KeHUM U JIMHEWHO-YIIPYroM HOBEIEHUY; B
o0rieM ciyvae ucnonb3yrot unrerpan N/(EA).

B4. Tlouemy paBHOBecHsI HEIOCTATOYHO JUIsl CTEPIKHS MEXKy KECTKUMU oropamu?

OmnopHslii oTBeT. Peaknuii 6osbIie yrcia He3aBUCUMBIX YPaBHEHHH paBHOBECHS; HY>KHBI COBMECTHOCTD AedopManuii u Gusnueckue
COOTHOIICHHUS ¢ YIETOM TeMIIepaTyphl WIM MOHTAXHOTO HATSTa.

B5. Uem paznuyarorcs ;xECTKOCTh U MPOYHOCTH MaTepuana’?

OmnopHslii 0TBET. MOAyIIb yIPYroCTH 331aET HAKIOH YIIPYroro y4acTKa JUarpaMMmsl, a peAei TeKy4eCTd WU IPOYHOCTU —
COOTBETCTBYIOILYIO IPAaHUIy HAIPSDKEHUIT; OHO HE CIeAyeT U3 APYIoro.

B6. ITouemy maner npoBepsItOT U HA CPE3, U HA CMsITHE?

OmnopHsIiA 0TBET. DTO pa3Hble MEXaHU3MbI HOBPEXKICHUS C Pa3HBIMHU PACUETHBIMY IUIOLIASIMY; ONIPEeIIeT MEHbIIAs JOIyCTUMast
Harpyska.

B7. 3auem HaxonuTh INIaBHBIC LIEHTPAJILHBIE OCH CEUSHUA?

OnopHslii oTBeT. Ha 3THX 0CsAX LIEeHTPOOEKHBIII MOMEHT HHEPLIUH PABEH HYJIIO, YTO [I03BOJISIET HE3aBUCUMO yUUTHIBATh ABa
U3rubaroIuX MOMEHTA.

BS. MoHO 111 MPUMEHATH (pOpMyITy KPYUSHHUsI KPYTIIOTo Bala K MBeepy?

OnopHslii oTBeT. HeT: runoresa oTCyTCTBUS JeIUIaHALUK U PaclpeelcHIe HapsDKEHUH KPYITIOro CeUeHUsT HEMPUMEHUMBI K
OTKPBHITOMY HPOGUITIO.

B9. Kakne BennuuHbI COXPAHAIOTCS MIPH TOBOPOTE OCEH TIOCKOTO HANPSHKEHHOTO COCTOSTHUS?

Omnopnsrif otBeT. CyMMa HOPMAabHBIX HAPSDKEHHI 1 OTIPEAETUTENb IIIOCKOTO TeH30Pa; TIIaBHbIE HANPSKEHHS HE 3aBHCSAT OT BBIOOpa
ocell.

B10. ITouemy Musec u Tpecka He pearupyroT Ha YUCTOE TUAPOCTATUUECKOE HANPsKEHHE?




OmnopHslii oTBeT. O0a KpUTEpHUs Hayaga TeKy4eCTH IUTACTHYHOTO METAJIa ONPEASIIIOTCS IEBHATOPOM HANPSDKEHUH; THAPOCTATHYECKAs
4acTh He CO34aET HOPMOM3MEHEHHSI.

B11. I'ie BO3MOXEH 3KCTpeMyM U3ruOaroiero MoMeHTa?

OnopHslii 0TBET. BHYTpU I1afkoro y4acTka TaM, Ie HoIepedHas CUIa paBHa HyJI0; OTJEIbHO IPOBEPSIOT IPaHUIIbl yUACTKOB ¥ TOUKU
CKauKOB.

B12. ITouemy yBenMUYEHUE BBICOTHI IPAMOYTONbHOM 6anku 3¢ heKTUBHO npu u3rude?

OnopHblii 0TBET. MOMEHT COIIPOTUBIICHUS] OTHOCUTENILHO OCH, TapallleNIbHON MupuHe, paseH bh?/6; nmpu gukcupoBaHHOI mupuHe
pacTéT KBaJpaTHUYHO II0 BBICOTE.

B13. I'ne makcumanbHbI KacaTeIbHbIE HAIPSOKEHHSI B IPSIMOYTOIBHOM CEUSHHUH?

Onopssrii otBeT. Ha HeiltrpanbHO# ocu; MakcuMyM paBeH 1,5Q/A B pamkax ¢popmyiisl XKypasckoro.

B14. Kakue rpaHuyHble YCIOBUS 3aJa0T JUIs KOHCOIU?

OnopHslii 0TBET. B 3aenke HyneBble IPOrud U yroji HOBOPOTA; HA CBOOOJHOM KOHIIE MOMEHT U IIONEPEYHasi CUJla COOTBETCTBYIOT
IPUJIOKEHHBIM KOHIIEBBIM BO3AEHCTBUSM.

B15. Kak HaliTu nepemelieHye B HallpaBIeHUU OTCYTCTBYOLIEN cuiibl 10 KacTunbsHo?

OmnopHsIii 0TBeT. BBeCTH BcrioMoraTenbHyIo CHily, TpoaudGepeHupoBaTh SHEPTHUIO M0 HEH U 3aTeM MPUPABHATH BCIIOMOTATENbHYIO
CUJTY HYJIIO.

B16. Uem oTnmuaercst eIMHUYHBIN MOMEHT OT €IMHUYHOM CHUJIBI IPH pacuéTe mepeMenieHuii?

OnopHblii 0TBeT. EAUHNYHBIN MOMEHT OIpeiesieT CONPsHKEHHBIN Yyroll I0BOpOTa, eAMHUYHAS CUJIa — JIMHEIHOe epeMelleHue B
BBIOPaHHOM HalpaBICHHH.

B17. Kak npoBepHTh pelieHne MeToI0M CHiI?

OnopHslii oTBeT. [IpoBepUTh paBHOBECHUE UTOTOBOM CUCTEMBI U BBIIIOJIHEHUE COBMECTHOCTH B YAAIEHHBIX CBS35X; IPY30BbIE U
€IMHUYHBIE COCTOSIHUSA JO0JKHBI OTHOCUTBCS K OTHOH OCHOBHOMU CHCTEME.

B18. Becerna in HeliTpanbHas TUHUS TIPH KOCOM M3THOE TIEPIICHIUKYIISIpHA Crie?

Onopsslii otBeT. Het; e€ nmonoxeHue 3aBUCUT OT OTHOIICHHUS TJIaBHBIX MOMEHTOB MHEPIIMU M KOMIIOHEHT M3TM0ar0IIero MOMEHTA.
B19. Uro o3nauaet momaiaHue CKUMAIOIIECH CIIIBI B SJIPO CEICHUS?

OnopHblii 0TBET. B pamkax JTMHEHHOTO pacnpeiesieHus HallpsDKEHUH BCE CeUeHUe CoKaTo WIM UMEET HyJIeBOE HAIPSDKEHHE Ha MPaHUIIE;
PaCTsDKCHUS HeT.

B20. ITouemy npu u3rube ¢ Kpy4eHUEM Hellb3s IPOCTO CIIOKUTh MaKCUMAaJIbHbIE HAIPSDKCHUS ?

OmnopHsIii oTBeT. HopMansHbIe U KacaTelbHbIe KOMIIOHEHTHI PAa3InIHBL; HX O0BEANHSIOT B OTHOM TOUKE I10 BEIOPAaHHOMY KPUTEPHUIO
TIPOYHOCTH.

B21. Korna ¢popmyna Ditniepa 3aBblaeT JOMYCTUMYIO HArPy3Ky?

Onopsslii otBeT. Koraa kpurnieckoe HanpsiKeHHE BBIXOUT 3a MpeJiel] IPONOPIHOHATBHOCTH WIIH MOJIENb UACAIBHOTO IPSMOTO
CTEPKHA HE OTPa’kaeT HECOBEPILCHCTBA U SKCLIEHTPUCHUTET.

B22. Yto nocTOSHHO BAOJb OJHO3aMKHYTOI'0 TOHKOCTEHHOT'O KOHTYpa IIPH Kpy4eHUu?

OnopHslii otBeT. Kacarensuslii moTok q=T/(2A_m); HanpsbkeHUe q/t MEHSEeTCs IPH U3MEHEHNUH TOJIIUHBI CTCHKU.

B23. INouemy HelTpabHast OCh KPUBOTO Opyca He IPOXOAUT Yepe3 LEHTP TSHKeCTH?

OmnopHbIii oTBeT. VcxoqHas KpHBU3HA TPUBOAUT K HEIMHEWHOMY T10 PaJHyCy paclpee’eHHio IPoI0IbHOM e opMali 1
THIepOOTMYECKOMY PACTIPENETICHUIO HaIIPsHKESHHH.

B24. [Toxa3bIBaeT 1 CXOAUMOCTD CETKH MPABIIBHOCTD HU3MUIECKON MOIen?

OnopHblii oTBeT. HeT: oHa mpoBepsieT YUCICHHOE PEeLIeHHEe IPUHATON MOAENY; Ul BaIUAAMY HY>KHBI HE3aBUCHMBbIE
9KCIIEPUMEHTAJIbHBIC JAHHBIE U OLIEHKA MOTPELIHOCTEH.

PacuérHble 3a1aHNs U STAIOHBI OTBETOB

OpHEHTUPOBOYHOE BpeMsl OAHOH 3agaun — 25-35 MuHyT, Oojee cinoskHoi — 1o 40 MuHYT. JlomycKaeTcst HePOTPaMMHUPYEMBIi
KabKyIsaTop. CxeMy H300pa)aroT Mo YCIOBUIO; €AWHHIBI COTJIACYIOT A0 MOJCTAHOBKH YUCEN. DTAJIOH CIY)KUT IS HPOBEPKU
TIpEeroJIaBaTeseM.

K1. LlenarpansHoe pacTsukeHue

Cemectp 3; nekuuu 3.

CranpHoli crepkenb anuHoit 1000 MM u momanpio 200 mm? pactanyt cuioid 40 kH. E=200000 MITa, npenen tekyuectu 300 MITa.
Haiinute HanpsokeHue, yJJIMHEHUE U 3a11aC 10 TEKY4ECTH.

Oranon. c=P/A=200 MIla; A=PL/(EA)=1,00 mM; n=300/200=1,50.

K2. CrecHéHHOE TeMmiepaTypHOe pacliipeHue

Cemectp 3; neknuu 4.

IIpsimoii crepaxkens miomazabio 300 MM? 3aKkperuIéH Mex Ity abCONIIOTHO XECTKMMHU ortopamu 6e3 3a3opa u Harpet Ha 40 °C. E=200000
Mlla, a=12-107¢ °C™'. HaiinuTe TemnepaTypHOe HalpsHKEHUE U IIPOJOJBHYIO CHITY; TIOTEPI0 YCTOMYMBOCTH HE YUUTHIBATS.

OtanoH. c=—EaAT=—96 MIla; N=cA=-28,8 kH. 3Hak MHHyC COOTBETCTBYET C)KATHIO; MTOJIHOE yATNHEHUE PABHO HYJIIO.

K3. Manen B 1Byxcpe3HOM COeIUHEHUHN

Cemectp 3; nekuuu 6.

Cuna 30 xH nepenaércs HeHTpaIbHOM MPOYIIMHON TOJNIIMHON 8§ MM Ha JIBe HapYXKHbIE [IEKH TOILIMHON 1o 6 MM. Harpyska mexay
mekamu enutest noposuy. [lanen nuamerpom 12 MM, nomyckaemsie HanpsbxeHus cpesa 100 Mlla u cmarus 200 MlITa. Iposepste
nayer 1 nogdepuTe JuaMeTp ¢ OKpPYIJICHHEM BBEPX JI0 LIEJIOr0 MUJUIUMETpa; U3rH0 Majblia He YUUTHIBATb.

Oranon. 7=F/(2nd*/4)=132,6 MIla; cMmsaTHe neHTpanbHO# npoymuasl 312,5 MITa, kaxnoi meku 208,3 MITa. d mo cpe3y >13,82 mm, o
LEHTPaJIbHOM npoyiHe >18,75 MM, 1o HapykHOM 1meke >12,50 MM. MuHMManbHbIN 1eablit 1uamerp 19 MM.

K4. ITpounocTs 1 xKECTKOCTH KPYIJIOTO Baja

Cemectp 3; nekuuu 8.

CrnnomHoi Ban aiauuoi 1000 mm nepenaér moment 1 kH-m. G=80000 MIla, nomyckaemoe xacarenpHoe HanpskeHue 80 Mlla,
Jonyctumslii yrou 2°. IIposepbre quamerp 40 MM 1 HailiuTe MUHUMAJbHBIN PacUETHBINA TUAMETP.

Oranod. [Ipu d=40 mm: 1=16T/(nd?)=79,58 MIla; ¢=32TL/(nGd*)=0,04974 pan=2,85°. IIpounocTts obecneueHa, >xECTKOCTh HE
obecrnieuena. [1o npounoctu d>39,93 mm, no xxéctroct d>43,70 MM; onpenenser KECTKOCTb.




K5. I'nmaBHBIE 1 SKBHBaJICHTHBIE HAPSKEHHSI

Cemectp 3; nexuuu 9—10.

B touke 0x=80 MIla, cy=—20 MIla, txy=30 MIla, ocTansHbIe KOMIOHEHTHI paBHbI HyMI0. Haliaute Tpu rIaBHBIX HApsHKEHUS,
SKBUBAJICHTHBIC HaINpspKeHUs Tpecka u Mu3zeca u 3anac no Musecy npu npenene rekyuectu 240 MITa.

OrainoH. ['naBHbIe HanpspkeHus 1o yosiBanuto: 88,31; 0; —28,31 MIla. o3xB, T=116,62 MI1a; GaKB,M=\/(6x2—cxcy+6y2+3rxy2)=105,36
MIla; n=2,28.

K6. IIpounocTs 6anku npu NpsiMoOM U3rude

Cemectp 3; nexkuuu 11-12.

[apHupHO onépras mo koHIaM Oanka nponérom 2000 MM HarpyxeHa nocepeaune cuioi 10 kH. Ceuenne npsmoyroabHoe: mupuaa 40
MM, BeicoTa 80 MM. Haiinute peakiyim, MakcUMaabHBIH MOMEHT 1 MaKCHUMaJbHOE HOPMAJIbHOE HaIPsDKEHUE.

Otanon. Peaxuuu o 5 kH; Mmax=PL/4=5 xH-m; [=bh3/12=1,7067-10° mm*; W=bh?/6=42666,7 mm*; cmax=117,19 MIla.

K7. Ilporu6 u xacatespHOE HaNpsKEHUE Oalku

Cemectp 4; nexiuu 13—14.

Jus 6anxu K6 npunsats E=200000 MITa. Haiinute MakcUMallbHOE KacaTelIbHOE HAIPSHKEHUE U IIPOrU0; IPOBEPhTE AOILy CTUMBIIH
nporu6 L/400.

Oranon. tmax=1,5Q/A=2,344 MIla B ceueHusix BHEe TOUKH npuinoxenus cuibl; fmax=PL3/(48El)=4,883 mMMm. [lonmycTHMBIi porud 5
MM; YCJIOBHE BBIIIOJIHEHO.

K8. DHepretuueckuil pacuéT yUIMHEHUS

Cemectp 4; nexmuu 15.

CryneH4aTbli CTepXKEHb COCTOUT U3 ABYX IOCIEA0BATENBHBIX yUacTKOB AIHHOH 1o 500 MM, miomaasmu 200 u 400 mm?, E=200000
MIla. Ha cBoGogHOM koH1e cuna 30 kH, BTopoii koHen 3akperuiéH. Onpeaennure sHepruo AedopMaiuy 1 nepeMenieHne KoHIa
metonoM KactuibsHo.

Oranon. U=P%(2E)-(L1/A1+L2/A2)=8437,5 H-Mmm=8,4375 [Ix. A=0U/0P=0,5625 mm.

K9. banka ¢ omHO# numiHe# omopoit

Cemectp 4; nexknuu 16-17.

Banka nyuHOM 2 M 3amiemMiieHa ciieBa U mapHUpHO onépra crpasa. [1o Bcemy nponéry neiicrsyer q=2 kH/m BHu3, EI nocrosiHHO.
Meto0M CUIT HAliUTe peakui U MOMEHT 3a/1eJIKU.

Oranon. CoBmectHocth: qL*/(8EI)—RB-L3/(3EI)=0. RB=3qL/8=1,5 kH BBepx; RA=2,5 kH BBepX; MOMEHT BHELIHEH peaKIuu 3a1eKH |
kH"M npoTHB yacoBo# cTpenku. BHyTpeHHUIt MOMEHT y 3aenku —1 kKH-M npu moJiosKUTenbHOM POrudaroiieM MOMEHTE.

K10. Ban npu u3rube n kpydaeHun

Cemectp 4; nexkuuu 20.

B omacHoM ceueHnu kpyriioro Baia auamerpoM 40 Mm mzrudatorue momentsl My=0,6 kH-M 1 Mz=0,8 kH-M, kpyTsiuii Mmoment 0,8
kH-m. Ipenen texyuectu 300 MITa. Haiinure HanpsbkeHus B HanOosiee Harpy>KeHHOM TOUYKe U 3anac o Musecy 6e3 KOHIICHTPaTOPOB.
DTajoH. M=\/(My2+Mz2)=l kH - M; 6=32M/(nd*)=159,15 MIla; 1=16T/(nd*)=63,66 MIla; 03KB=\/(02+312)=193,62 MIla; n=1,55.

K11. DiinepoBa ycTOHIMBOCTb CTOMKU

Cemectp 4; nexiuu 21.

IIpsmoii mapHUpPHO 3aKPeTUIEHHBINA TI0 KOHIaM cTepkeHs amuHoi 2000 mm nMeet kpyrinoe cedenne quamerpom 30 mm. E=200000 MIla,
npenen npomnopruonagbHoctr 200 MITa. Haiinure kputnueckyro cuity, mpoBepbTe IPUMEHUMOCTH Difiepa u 3anac npu cuie 10 kH.
Oranon. [=nd*/64=39760,8 mm*; i=d/4=7,5 mm; A=266,67; Pcr=rn*El/L?>=19,62 xH; ocr=27,76 MI1a<200 MIla. Ynupyras ¢popmysa
npuMeHnMa; nyct=1,96 114 uieanbHOro CTEPKHS.

K12. 3aMKHYTBIH TOHKOCTEHHBIN NPO(UIB

Cemectp 4; nexuuu 22.

OnHO3aMKHYTasi TOHKOCTEHHAsl TPyOa UMeeT KBaJpaTHbIil cpeanHHbIN KOHTYp 100%100 MM, IOCTOSIHHYIO TOMIMHY 2 MM, JuuHy 1000
mM. Moment 1 kH-m, G=80000 MIla. Halinute xacaTenbHBIH TOTOK, HAPSDKEHHUE U YTOJ 3aKpyYUBaHUS 110 MoJienu bpenra.

Aranon. Am=10000 mm2; =T/(2Am)=50 H/mm; 1=q/t=25 MITa. Jt=4Am*($ds/t)=2-10° mm*; ¢=TL/(GJt)=0,00625 pax=0,358°.
TecroBble 3amanus

B xaxxmom 3amanuu ofuH mpaBmIIbHEI 0TBET. KoMrutekt n3 6 3amanuii paccunrtan Ha 10 munyTt. T1-T6 oTHOCSTCS K 3-My cemecTpy, T7—
T12 — x 4-my.

T1. YaBoeHue AnMHBI IPU3MAaTHUECKOIO PACTSHYTOTO CTEPKHSA NPH HeM3MEHHBIX P, E u A usMmenser yuyinHenue

A ymenbiiaet BaBoe; b yBenuunBaet BaBoe; B He uzmensiet; I' yBenuunBaeT BUeTBEpO.

T2. IIpy NOJHOCTHIO CTECHEHHOM PAaBHOMEPHOM HAarpeBe MPsIMOTO CTEPKHS BO3HUKAET

A Tonbko pactspkenue; b HyneBoe Hanpsbkenue; B cxarue; I' Tonpko kpyueHue.

T3. Pa3amepHOCTh MOMEHTA HHEPLUH TUIOIIAAN

A mMm; B mm2; B mv3; T Mv?.

T4. IIpu Kpy4eHUH KpYyTJIOro CIUIOUIHOTO Baja MAaKCUMYM KacaTeJIbHOTO HAIPSHKEHHUS PacIiONIOKeH

A Ha ocu; b Ha moBepxHOCTH; B Be3ne oaunakos; I' TOJIBKO y OMOPHI IPH JIIOOOM HAarpy KEeHHU.

T5. Hauano texkydecTu mo Musecy npu 4MCTOM THAPOCTATUYECKOM COCTOSIHUN

A onpenensercst yIBOCHHBIM JaBieHUeM; b onpenensercs cpeqHUM HanpspkeHUeM; B He mporHosupyeTcs 3THM kputepueMm; I Bcerna
HacTyImaer.

T6. BayTpu riaakoro yuacrtka 6anku ycnoBue Q=0 yka3plBaeT Ha BO3MOKHBIN

A skctpemyM M; b paspeis nporu6a; B o0s3arensuslii Hyias M; I pa3pbIB yria noBopora.

T7. B dpopmyie XKypapckoro BeqnunHa Q o0o3HadaeT

A npononbHyto cuity; b kpytammii Moment; B nonepeunyto cuity; I' ocaaky onopst.

T8. IIpon3BoaHast SHEPTHH 110 BCTIOMOTAaTEIbHOMY MOMEHTY OMNpEeseT

A Temnepatypy; b yros nosopora; B mnomans ceuenus; I’ Mogyns ynpyrocrtu.

T9. YaBoenue [IMHBI Hl€aNbHOM MAapHUPHOU cToWKH npu noctostHHOM El mensier Per




A yBennuuBaet BaBoe; b ymensiiaer Basoe; B ymensmaeT BuerBepo; I He n3menser.

T10. IIpu 3aMKHYTOM OJTHOKOHTYPHOM KpyU€HHUH U IEPEMEHHOU TOJIIIHHE TOCTOSHHO

A kacarenbHOe HanpsbkeHne; b HopmanbpHOe HanpsbkeHne; B kacarensnblil moTok; I TommuHa.

T11. CpaBuenue cerok B MKD HerocpeicTBEHHO MPpOBEPSET

A sKCIepUMEHTAIbHYIO JOCTOBEPHOCTh MaTepuana; b dncieHHyo cxoquMocTb BBIOpaHHOl Mojieny; B BeposTHOCTB 0TKa3a; I' TouHOCTh
BCEX IPaHUYHBIX YCIOBUIL.

T12. Ha 1ononHuTeN-HOM HEMOABIKHON IIApHUPHOH omope Ganky 00s3aTeNIbHO PaBEH HYIIO

A w3ru6aronuii MOMEHT B JIt000M ceuennu; b yron moBopora; B nporu6; I' nonepeynas cuna.

Kmroun: T1 —b; T2 —B; T3 —I'; T4 —b; TS —B; T6 — A; T7—B; T8 — b; T9 — B; T10 — B; T11 — b; T12 — B.
PacuérHo rpaduyeckue padboThI

B kaxxnom cemecTpe npeiaratorcst e padboTel. [IucbMEHHBIN pacuéT BBIOIHAETCS B PAMKaX CaMOCTOATEIbHON pabOoThL, 3auTa
3aHUMAeT 5—7 MUHYT COOTBETCTBYIOLIETO MIPAKTUYECKOro 3aHATH. [Ipu n3MEHEHUU UCXOHBIX YHCell IPEHOoAaBaTeNb IPEIBAPUTEIILHO
HEePECUUTHIBAET ITAIOH.

PI'P1. Pactsxenue u kpyueHue

Cemectp 3; nexkuuu 3-8; 3amanus K1, K2, K4.

BeimonauTh pacuér no ucxoausiM AanHabiM K1, K2 u K4; npeictaButh 3Mmopel, epeMenieHns 1 BEIOOp ONpPEACISIIOIEro YCIOBHUSI.
CpaBHUTb UCXO/IHBIN BaJl C TPyOYaTHIM IIPH TO¥ XKe IUIOIAAN cedeHus, mpunsaB dea/duap=0,6.

PI'P2. IIpo4HOCTb Ganku ¥ HaIPsDKEHHOE COCTOSHUE

Cemectp 3; nexuuu 7, 9—12; 3ananus K5, K6.

ITo K5 npoBeputs Touky o IByM kpurepusM; o K6 mogodpars BEICOTY IPSIMOYTOJIBHOIO cedeHUs IpU b=40 MM U J0IycKaeMOM
HopManbHOM HanpsbkeHuu 100 MIla, okpyriiiB BBEICOTY BBEPX 0 1I€I0I0 MUJIIUMETPA.

PI'P3. TIpo4HOCTh M %ECTKOCTH OAIIOUHON CUCTEMBI

Cemectp 4; nekuuu 13—17, 24; 3aganms K7, K9.

Pemuts K7 u K9. [T K7 noctpouts 0anouHyro Wi 00bEMHYI0 KOHEUHOIIEMEHTHYO MOJIENb Ha TPEX MOCIIEI0BATEIbHO CIYIIaeMbIX
cetkax. CpaBHUTB peakuuy U Mporuo; Uit 00EMHOI MOJIETH OTAEIBHO OOBSICHUTE BIHMSHHE TIOTIEPEYHOTO CIBUTA.

PI'P4. CnoxHoe cOpOTHBIEHHE U yCTOMUUBOCTD

Cemectp 4; nexiuu 18-23; 3ananus K10-K12.

Pemuts K10-K12. Jlia K10 mono6pats nuamerp mpu tpedyemom 3amnace 2,0. st K11 onpenennTs MakcUMaabHYIO AIMHY HIE€albHOTO
CTep KHS pH 3amace ycroiunBocty 2,0 u 3agannoii cuie 10 xkH.

TpebGoBaHus K pe3yNbTaTy: HCXOTHAS CXeMa, JAOMyIIeHHs, YpaBHEHHS ¥ eINHHIIB], PACUET U SIIOPHI, He3aBUCHMast IPOBEPKa,
WHKEHEPHBIH BBIBOJ. JIJIsl BEIMHUCIUTENHHOM YaCTH PHIIAraloTCs UCXOAHBIE TapaMeTphl MOJIENTH U TaOIUIIa CPaBHEHHUS PE3YIIbTaTOB.
OpuUEHTHPHI [T IPOBEPKU pacu€THO rpaUuecKux paboT

PI'P1: npu otHomeHuu quamerpos 0,6 U paBHOM IIIONa U HAPYXKHBIM TUaMeTp TpyOUuaToro Bana paBeH 1,25 nuaMerpa CIIOIIHOTO;
HOJIIPHBII MOMEHT MHEPILIMHU BO3pacTaeT B 2,125 pa3a, yrou 3akpyuuBanus coctasiseT 0,4706 ucxonnoro. PI'P2: TpeGyemas BbicoTa
6anku 86,60 MM, nocie okpyraenus 87 mm. PI'P4: TpeOyemslit quamerp Bana 43,55 MM; MakcUMalIbHAs [UIMHA UEANLHON CTOHKH OKOJIO
1981 mm.

3amuTa 1a60pPaTOPHEIX padoT

OueHnBaroTcst pakTHYECKU BBITOJIHEHHBIE SKCIIEpUMEHTBI. OTUET COTEPIKHUT CXEMY YCTaHOBKH, CBEACHHS 00 00pasie M N3MEPHTEISX,
WCXOJHBIE H3MEPEHHUs, 00pa0OTKY, €IMHUIIEI U OLIEHKY ITOTPEITHOCTH, CPAaBHEHHE C MOJECINBIO M BBIBOJ. MI3MepeHHbIE TaHHBIE HEe
3aMEHSIOTCS pacyETHHIMU 0€3 IBHOTO yKa3aHusl. IIpy OTCYTCTBUM YCTAHOBKH Ha3BaHHUE M CIIOCOO IPOBEICHUS COOTBETCTBYIOIIEH
paboTHI COTNACyIOTCSl OTAEIBHO.

. Kakoe pacuéTHOe IpeAnoIoKeHue IPOBEPIETCs JaHHBIM SKCIIEPUMEHTOM?

. Kakue BelMUMHBI H3MEPEHBI HEMIOCPEACTBEHHO, a KaKHe MOIy4YeHbI pacuéToM?

. Kax ompeneneHs! TyBCTBUTENFHOCTh U3MEPHUTENS H IIOTPEITHOCTD pe3ybraTa?

. Kaxne ¢usndeckre NpHIHHBI MOTYT OOBSICHUTH PACXOXKICHHE C PACUETHOH MOJIETBI0?

IprMeps! OHITETOB TPOMEXYTOYHOH aTTeCTANH
burner conepXuT ABa TEOPETHIECKUX BOIIPOCA M OAHY pacuéTHyIo 3anady. Pexomennyemoe Bpemst — 60 MUHYT. Y CIIOBHS M ONIOPHBIE
OTBETHI IPUBEJICHBI B OaHKaX BBIIIE; JOMOJHUTEIbHbIE OUIETHl (POPMUPYIOTCS C COXPAHEHUEM COIIOCTABUMOMN CIIOXKHOCTH.

buner Cemectp Bompocst 3agaqa
3.1 3 B1,B3 Kl

3.2 3 B4,B5 K2

33 3 B7,B8 K4

3.4 3 B9, B10 K5

4.1 4 B13,B14 K7

4.2 4 B15,B16 K8

43 4 B17,B19 K9

4.4 4 B21, B24 K11

Kpurepuu ouenusanus

IIpeanaraemas 1kajia DPUMEHSETCS K KaKA0MY BUAY pabOThl OTAENbHO. CBeieHHE PE3YIbTaTOB TEKYLIET0 KOHTPOJIS U IPOMEKYTOUHON
aTTECTallud B UTOTOBYIO OLIEHKY BBIIOJIHSETCS 10 JIOKAIbHOMY IOPSKY YHUBEPCUTETA; 00sI3aTelIbHbIE BECA U YCIIOBUS JOIYCKaA 3[€Ch
HE YCTaHABJIMBAIOTCA.

Cpeancrso bannel  Pacnpenenenue 6annos

VYcrblii Bopoc 5 OmnpeneneHus U cMbIcI — 1; gomymeHus — 1; KOppeKTHbIE CBA3U U GopMynsl — 2; BEIBOL — 1.
Tecr u3 6 3ananuit 6 OnuH npaBUIBHBIN OTBET — 1; HEBEPHBIN MK NpomyieHHbI — 0.

Opna pacuérHas 3amaga 20 Cxema u nomymienns — 4; ypaBHEHUSI 1 METOI — 6; BBIYMCIICHUS U € AMHUALIEI — 6;

IIPOBEPKU U BBIBOJ — 4.
PTP 30 CxeMa u aHHbIe — 4; pacuéTHas MoJeIb — 6; BEIYUCIIEHUS U SIIOPbl — §; HE3aBUCHMAsl IPOBEPKA U aHANIU3 —




6; MHOUBUAYaNbHAs 3amuTa — 6.

JlaGoparophas pabora 20 Cxema u yclioBus — 3; HCXOJHbIC U3MepeHHs — 5; 00paboTKa U MOTPenIHOCTh — 5
COITOCTaBJICHUE C MOJICNIbI0 — 3; 3amuTa — 4.
Buner 40 Kaxnpiii Teoperuueckuii Borpoc — 1o 10; pacuérnas 3amaua — 1o 20. s Bonpoca: onpeneneHus — 2;

JoIyeHns: — 2; oObsiCHEeHUE CBsi3el — 4; HH)KEHEepHbII BHIBOJ — 2.

s PI'P3 B xateropun «He3aBucumas nposepka u aHanu3» 2 6ajuia OTBOISATCS HA paBHOBECHE PEAKIHid, 2 — Ha CpaBHEHHUE C
AQHAJIUTUYECKUM IPOrHOOM, 2 — Ha CETOYHYIO CXOJMMOCTb M 00BSICHEHHE PacX0XKIeHUH. 3HaYeHue Mporuda CpaBHUBAETCS C
COTJIAaCOBaHHO# 6aouHo# 1100 00BEMHOM UIeaTu3aIei; OHO YHHBEPCAIBHOE JOMYCTHMOE PACX0XKICHHE JUTS PA3HBIX MOJETIeH He
3a1aéTcsl.

OTaJIOHBI YUCICHHBIX OTBETOB IIPUBEAEHBI ¢ OKpyrieHueM. [lpu coBnaneHnn Moaenu JonyckaeTcs pacxoxaeHue B npenenax 1% u3-3a
OKPYTJICHHST; KOPPEKTHBIN anbTepHAaTUBHBIN clI0COO 1 000CHOBaHHAs TOBBIMIEHHAS TOYHOCTD OLIEHUBAIOTCS OJMHAaKOBO. OmuoKa B
€IMHUIIAX OIICHUBAETCS B YACTH BBIYMCIICHHI, a HE OOHYJISIET BEPHYIO OCTaHOBKY. Ecii ommoKa aenaer pemeHne Apyroi Gu3nyeckoi
3aaueil, 6ayuIbl 32 COOTBETCTBYIOIME YPABHEHUS U BBIBOJ HE HAYHCIIAIOTCSI.

Yposensbuner u3 40 Jong or makcuMyMa CopneprxaTenbHbIi OpHeHTUp

OT1nuyuHO 3440 85-100% KoppekrHas Moaenb, 000CHOBAaHHBIN Pacd&T U CaMOCTOSTENBHBINA BHIBOJ.
Xopomo28-33  70—menee 85%  OCHOBHOE pellIeHHE BEPHO; UMEIOTCS OT/EIbHbIE HETOUHOCTH.

Y 10BIE€TBOPUTENBHO 2027 50-menee 70%  Iloka3aHO MOHMMAaHUE OCHOBHBIX CBA3€H U MOJTY4YE€HO YaCTHYHO
BEPHOE pElICHNE.

HeynosnerBopurensno  0-19  Menee 50% He packpbIThI KJIIOUEBBIE CBSA3U MO0 pacdéT He OATBEPKIAET

IOHUMaHUEC MOJICIIN.

IIpu ucnonk3oBaHUU GopMaTa «3a4TEHO / HE 3aUTEHO» NpeaaraeMblid mopor — 50% Makcumyma. OlieHKa 32 TEOPHIO U pacuéT
MOKA3BIBACTCS PA3ACIBHO; OCTIKEHNE CyMMapHOFO Hopora He 3aMeHseT TpeOOBaHuUs MIPOJIEMOHCTPUPOBATh OCHOBHOM METOJ pacuéra.
CHHOMY BRANDVAHTYV HE

5.4. IlepeueHn BUAOB OlIeHO‘leIX cpeacTB

VYeTHBIN 0TpOoC 10 KOHTPOIBHBIM BOIIPOCAM.

KopoTkue TeMaTuyeckue TeCThl.

ITuceMeHHbIE pacuéTHBIE KOHTPOJIbHbIE paOOTHL.

Pacuérno-rpaduyeckue paboThl ¢ MHAUBUIYAIbHOM 3aIIUTOMN.

IIpoBepka BHIYUCIUTEILHON MOJENU U COMIOCTaBIICHUE C AHATUTUUECKUM PELICHHEM.
BuneTrsr npomexxyTodHOM aTTECTAIIUN.

OT1uéThI 0 JJAOOPATOPHBIX pabOTaX U MX 3AIUTA.

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJTUHbBI (MOAY JIS)

6.1. PexomMenayeMasi quTepatrypa

6.1.1. OcHoBHas1 IUTEepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron

JI1.1 | Hdapxos A.B. ComnpoTHBIEHHE MaTEPUAJIOB: YIEOHUK IS TEXH. BY30B M.: Beiciast mkona 1989

6.1.2. JlonomHuTEBLHAS JUTEpPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI2.1 |TopmkoB A.T'., Tpomusa |ConpoTHBICHHE MaTepHAIOB: yueOHOe mocodue M.: DUSMATIIUT 2002
B. H., lllanamunux B.
n.
6.1.3. MeTonnueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX
JI3.1 |Kpusomanko C.H. ConpoTuBieHHE MaTepPHUAIOB: JIEKIIMH, CEMUHAPHI, pACYUETHO- M.: FOpaiit 2013

rpaduueckue paboThI: y4eOHHK 1715 OaKkanaBpoB

6.3. Ilepeuens HH(POPMAMOHHBIX U 00Pa30BaTeNbHBIX TEXHOJIOT Wil

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pa3oBaTebHbIe TEXHOJIOTHH

6.3.1.1|FreeCAD c paGoueii cpenoit FEM — noarotoBka reoMeTpuy, CETKH, YCIOBUI HArpy>KeHUsI U MPOCMOTP Pe3yIbTaTOB MPOCTOi
Mozenn. OdunuanbHeI yaeOHbIH MaTepuan: https://blog.freecad.org/2025/09/16/getting-started-with-fem/ .

6.3.1.2|CalculiX — KOHEUHO3JIEMEHTHBIN periaTesb Uit KOHTPOJIbHBIX CTATHYECKUX U AMHAMUYECKUX pacuéroB. [Ipumensercs
caMocCTosATeIbHO MO0 B cornacoBanHOH cBsizke ¢ FreeCAD FEM. Odununansuelii caifT: https:/www.calculix.de/ .

6.3.1.3|Python 3 ¢ NumPy, SciPy u Matplotlib — pemenune cucteM ypaBHEHHU, HHTETPUPOBaHUE, TAPAMETPUIECKHIE PACUETHI U
noctpoenue dmrop. Jokymentanust: https://docs.python.org/3/ u https://docs.scipy.org/doc/scipy/ .

6.3.1.4|JupyterLab — Bocnpon3BOIMMBIE PACUETHBIE 3AMMUCKU C UCXOIHBIMH JaHHBIMH, KOJIOM, TpaUKaMy U BBIBOJAAMH.
Jokymenrauus: https://jupyterlab.readthedocs.io/en/stable/ .

6.3.1.5|code_aster — anbpTepHATUBHBIA KOHEYHOAIEMEHTHBIN pelIaTelb IS YTy ONEHHON MPOBEPKH MEXaHUIECKUX MOJIETICH Mpu
HAJIMYHH TOATOTOBJICHHOW yueOHOH cpenbl. OuumanbHbiii caidT: https://code-aster.org/en .

6.3.2 IlepeueHb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM U IPOrPaMMHOIO0 00ecneYeHust

6.3.2.1|eLIBRARY.RU — nowuck Hay4HBIX ITyOJMKALKH 110 TPOYHOCTH, YCTOMYMBOCTH, YCTAJIOCTH U SKCIICPUMEHTAILHON MEXaHUKE.
https://elibrary.ru/ . JlocTym K IOJHBIM TEKCTaM 3aBUCHUT OT yCJIOBUI KOHKPETHOTO pecypca.




6.3.2.2|KubepJleHnHKa — MOUCK OTKPHITHIX HAYYHBIX CTATEH 1 COMOCTaBIEHHE IPHUMEHIEMBIX pacdEéTHBIX MOaX010B. https://
cyberleninka.ru/ . KauecTBO ¥ MpUMEHUMOCTb Ka)KJ0M HalIEHHOHN ITyOJIMKALMU OLIEHUBAIOTCS OTIEIBHO.

6.3.2.3|NIST Standard Reference Data — kaTasor crpaBoYHbIX Ha0OPOB (PU3NUECKUX U MAaTEPUAIOBEAUECKUX JaHHBIX. https:/
www.nist.gov/srd . Jlis pacuéTa BIOUpaeTCsl KOHKPETHBIM HabOp ¢ MPOBEPKOil MaTepuana, TeMIepaTypsl, METO1a H3MEPEHUS
U €JIMHUILL; KaTaJIOT HE 3aMEHSET IaCIOPT KOHKPETHOI'O CILIABA.

6.3.2.4|CnpaBounas nokymenTtanus CalculiX — nmocTaHOBKH 33124, 3JIEMEHTHI, TPAHUYHBIC YCIIOBUS M IPOBEPOYHBIC IPUMEPHI,
JOCTYII uepe3 paszelsl odunuansHoro caiira https://www.calculix.de/ .

6.3.2.5|MIT OpenCourseWare — OTKpbITbIE Y4eOHbIE MaTe€pUAIbl 10 MEXAHUKE KOHCTPYKLHHA 1 S3HEpreTHIeCKUM MeTogaM: https:/
ocw.mit.edu/courses/2-080j-structural-mechanics-fall-2013/pages/lecture-notes/ . Matepuainsl kypca 2013 roza ucnonab3yorces
KaK (hyHJaMEHTAJIbHBIN yUeOHBIH HCTOUHUK

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

8. METOAUYECKHUE YKA3ZAHUWA JJIS1 OBYYAIOIIIUXCSA 110 OCBOEHUIO JUCHUTIIMHBI (MOY JIST)

Pabota ¢ JIeKIIMOHHBIM MaTepuaIoM

W3zyuaiiTe marepuan B opsiake Jiekiuid. [lepen HOBOH TeMoii BOCCTaHOBUTE 0003HAUEHUSI, IPAaBUJIA 3HAKOB U (pU3HYecKHe IPeAroChUIKI
npeapayei. B koHcnekTe A Kakaoi pacy€THON 3aBUCUMOCTH (PUKCUPYITE HA3HAYCHUE, PA3MEPHOCTH M OTPaHUYCHHS
npumeHuMocTH. Paznuyaiite cBoiictBa marepuana E, G, mpesien TeKy4ecTH U XapaKTepUCTHKY cedeHust A, I, W.

TTocne nekuuu OTBEThTE HAa COOTBETCTBYOIUIT Bompoc Bi u Beimonnute CPi. Eciu oTBET cBOIUTCS K BOCIIPOHU3BEICHHIO (hOPMYJIHI,
JOTIOJTHUTE €ro 00BSICHEHHEM PacyETHOM CXeMBbI, (PH3NIECKOTO CMBICIA pe3yiIbTaTa H YCIOBUH, IPH KOTOPBIX (GOpMyJa CTAaHOBUTCS
HETIPUMEHHUMOM.

ITocnenoBarenbHOCTE peleHns pacuéTHON 3a1aun

. N3o0pasure 00bEKT U pacYETHYIO CXEMY, IMOAMUILIUTE Pa3MEpPbl, HArpy3KH, 3aKperuieHus u ocH. [lepeBenure uCXoHbIE
BEJIMUMHBI B COTJIACOBAHHYIO CUCTEMY €MHMII.

. Omnpezaenure peakMi U BHyTPEHHUE YCUIIHS; BBIJICIIUTE YYACTKH, IIOCTPOUTE HEOOXOJUMBIC SMIOPHI U HAHANTE OMacHbIe
CCUCHMS.

. Bri0epute puzndyeckue COOTHOIICHUS U KPUTEPUH MPEeIbHOTO COCTOsHUS. [IpoBepbTe MPUMEHUMOCTD JIMHEHHOI,
0aJ0YHOM, TOHKOCTEHHON MITM MHON MCIIONBh3yeMOI MOIEIH.

. Brruucnute HanpspkeHus, IepeMelieHus], KpUTHIECKY 0 Harpy3Ky Wi pecypc. [is cioKHOro COpOTUBIIEHHS COYeTaiTe
KOMIIOHEHTHI B OJTHOM U TOU e TOUKe.

. [IpoBeprTe paBHOBECHE, TPAaHUYHBIE YCIOBHS, Pa3MEPHOCTH U IIpeieNbHble ciay4yan. [10 BO3MOXHOCTH BBIIIOJHUTE
HE3aBHCHUMBIH pacuéT JpyruM CocoOOM.

. ConocTaBbTe pe3yJbTaT C MPUHATHIM OTPaHUYEHHEM U C(HOPMYIIHPYHTE BBIBOJ: ONIPEEIISIONIee YCIOBHE, BETMUMHA 3araca u
JIOITyCTUMOCTH BBIOPAHHON KOHCTPYKIIMH.

BerimonaeHne pacyéTHO rpaguyeckux paboT

Pemenne J0KHO O3BOJIATE IPYTOMY Y€JIOBEKY BOCHPOU3BECTH PacuéT. [IpuBOIUTE MPOMEKYTOUHBIE BETMYHHBI, 0003HAUSHHUS U
€IIMHULIBI, @ HE TOJILKO UTOTOBBIE YNCNA. DMIOPH! BBIMOIHINTE C MOAMUCIMU OCEH, 3HAKOB M XapaKTEpHBIX 3HaUeHUH. B a1eKkTpoHHBIX
TabJMLIAX U MPOrpaMMax COXPaHSINTE UCXOAHBIC MapaMeTPhl OTIEIBLHO OT (OPMYJI; OTMEUaiiTe HICTOYHKUK CBOMCTB MaTepuaa.

Ha 3amure OyapTe roTOBbI OOBSCHUTH BBIOOP CXEMBI 1 KDUTEPHS, TIOKA3aTh HE3aBUCUMYIO NIPOBEPKY U OLEHUTH, KaK PEe3yJIbTaT
W3MEHHTCS NIPH U3MEHEHUH OJIHOTO TapameTpa. Vcrnonbp30BaHue MPOrpaMMHOTO PElICHHs HE OTMEHSET HEOOXOJUMOCTH ITOHUMATh
MTOCTaHOBKY U (PU3NUECKUI CMBICIT pe3yJIbTaTa.

IoaroroBka u BBITOTHEHHUE JIAOOPATOPHOH pabOTHI

Jlo 3aHATHS H3yYHUTE CXEMY HCIBITaHUS 1 OPSIOK paboThI ¢ ycTaHOBKOW. Harpy3ky npHKiIagpiBaliTe TOIBKO MO YKa3aHHUIO
MpernoaBaTelisl ¥ MpaBuiIaM KOHKPETHOH JTabopaTopuu. 3amnrchiBaiiTe (akTHUECKHEe pa3Mephl 00pasiia, MOKa3aHHs U eTUHULBI
HEINOCPEICTBEHHO BO BpeMs ombITa. B oTuére oTAensiiTe HCXOqHbIE U3MEPEHHUS OT BHIYHUCICHHBIX 3HAUEHUH, OLIEHUBANTE MOTPEIIHOCTh
U 00BCHSIHTE BO3MOKHbIE IIPUUMHBI PACX0XKICHUS C TEOPUCH.

Hcnonp30Banne BRIYUCIUTENBHBIX CPENICTB

Hauwnnaiite ¢ 3agaun, 11 KOTOPOH CyIIECTBYET aHAUTHUYECKOe perieHrne. CHavaaa NpoBephTe €ANHHIIbI, 3aKPETICHUS K CYMMY
peaKIuii; 3aTeM CpaBHUTE NEPEeMENCHUS 1 HOMUHAJIbHbIE HanpsDKeHus. VIcronp3yiTe HECKOIBKO CETOK U COXpaHSINWTe 3HAYEHUS OHOM
1 TOH K€ BEJIMYMHBI B OJTHOM M TOM XK€ MecTe. JIJIsl TOUKH NPUIIOKEHUS HIeaTM3UPOBAHHON CHJIBI MITH OCTPOTO YIJla He IPUHUMAiTe
aBTOMATHYECKH HanOOJIblIee Y3JI0BOE HANPSDKEHUE 33 PACYETHYIO XapaKTEPUCTUKY IPOYHOCTH.

IIpu aHanM3e yCTOMYMBOCTH OTIMYAWTE COOCTBEHHOE 3HAUCHHE UACATLHONW MOJEIH OT JOMYCKAaeMOil Harpy3Ku peanbHOM
HECOBEPIIEHHON KOHCTpyKuuu. [Ipy oLleHKe ycTanocTu ykasbiBaiTe napaMeTpsl [IUKIIA U y)Ke yUTEHHbIE IonpaBKu. [ nuHaMudeckoi
3a1auu PUKCUPYITE NPUHSTHIC Maccy, KECTKOCTh, NeMITUPOBAHUE U BUJI BO3JICHCTBUSI.

IloaroroBka k TeKyIieMy KOHTPOJIIO M aTTECTAlUN

IIpoBepbTe cebdst o BOpocaM COOTBETCTBYIOIIETO ceMecTpa. Pemure 3a1aun 6€3 MpocMOTpa 3TaIOHOB, 3aTEM COIIOCTaBbTE IOCTAHOBKY
¥ ynciieHHble 0TBeThl. OmubKy paz0oupaiite 1o NpuYMHAM: cXeMa, 3HaK, CBOWCTBO MaTepuaa, XapakTepUCTHKa CEYeHHUs, €AUHNIA WIH
kputepuid. [lepen arrecranueil BBINOJIHUTE OMH OWIIET ¢ orpaHUYeHrneM BpeMeHu. Ha oTBete cHavyana 00bsCHUTE MOJIENb U XOJ,
pelieHus, 3aTeM pUuBeanTe (HPOPMYJIIbI H BBIBOJ.




