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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIIIMHEI SBISIETCS oOecneueHne 0a30BOro ypoBHS 3HAHUH U HaBBIKOB, HCOOXOAUMBIX TSI (HOPMUPOBAHHS
CIOCOOHOCTH BBITIOJIHEHUS NTOUCKA, aHAIN3a U BBIOOpa ONTHMAILHOTO METOJIa PELIeHHs TOCTaBIEHHON Iepes
uccnenoBaresieM GpU3NIECKON 3a1a4i NCTIONb3Ys HH(OPMALNIO U3 OTEUECTBEHHBIX M 3apYOCKHBIX HCTOUHHKOB,
OCYIIECTBIATH MATEMaTHIECKOE U YUCICHHOE MOJIEITMPOBaHNe (PU3MUECKHUX MIPOLECCOB CBI3AHHBIX C TEMAaTHKOH
HCCIIE0BAHNUS, a TAKXKE IPOBOAUTD AHAINU3 PE3YJIbTATOB IIPOBEACHHBIX YHCICHHBIX SKCIIEPUMEHTOB U IENaTh OUEHKY UX
JOCTOBEPHOCTH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1

TpeOoBaHusl K NpeABAPUTEIbHON MOATOTOBKe 00y4alomerocs:

2.1.1

Teopernueckast MexaHHKa

2.1.2

HaueprartensHasi reoMeTpHs U MHXKEHEpHAs Tpaduka

2.2

JMCUMIIMHBI U IPAKTUKH, 1151 KOTOPBIX 0CBOEHHE JAHHOI JHCIHMIIMHBI (MOAY/I51) HEOOXOAUMO KaK
NpealecTBYyIomiee:

221

TexHoOrus JHOYTITYOUTENBEHBIX padoT

222

HpOI/ISBO,IlCTBeHHaH IIpaKTHUKa

223

praBHeHI/Ie CONUAIBHO-TPYAOBBIMH OTHOILICHUAMMN

224

I'mapoTexHUYeCKHe COOPYKEHHUS BOTHBIX ITyTeH, TOPTOB M KOHTUHEHTAIBHOTO IIETb(a

225

HpOGKTI/IpOBaHI/Ie BOIHOTPAHCIIOPTHBIX U BOAHOOHEPTCTUUCCKUX IMTPUPOAHO-TEXHOTCHHBIX KOMITJICKCOB

226

HpeL[I[I/IHJ'IOMHaﬂ IIpaKTUKa

227

I'mnpomexanuka

3. KOMIIETEHIIMM OBYYAIOIIEI'OCSA, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJINHBI

(MOYJIS)

OIIK-2: Cnnocoben MNPUMEHATDH €CTECTBCHHOHAYYHbIC U oﬁmennmeﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
npoq)eccnm{am,ﬂoﬁ ACATCJIbHOCTH

OIIK-2.2: Vicnonb3yeT 00IIeHHKEHEPHBIC 3HAHUS B TIPO(ECCHOHATIBHON AEATEIBHOCTH

OIIK-3: Cniocoden MPOBOIUTH U3MEPEHUSA U Haﬁﬂl{)}lel—lﬂﬂ, OﬁpaﬁaTblBaTb U NMPEACTABJATH JKCIICPUMEHTAJIbHBIC TaHHbIE

OIIK-3.2: Beibupaet criocoObl ¥ CpeICTBa U3MEPEHHUI M MTPOBOUT IKCIICPUMEHTABHBIE HCCIICIOBAHS

B pe3yiibTaTe OCBOCHUSA AUCHUIIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

31

3HaTh:

3.1.1

Y cnoBust IPOYHOCTH U JKECTKOCTH CTEPKHEH U CHCTEM IIPH PaCTIKEHHU-CKATUH, KPyIeHUH, U3rube U mpu
KOMOMHUPOBaHHOM Harpy>K€HHU; MEXaHUYECKUE CBOICTBA CTPOUTENBHBIX U KOHCTPYKIIMOHHBIX MaTEpHAaIoB.

3.1.2

MeToauKy IPOBEIeHHsI CTaHJAPTHBIX UCTIBITAHUI KOHCTPYKIIHOHHBIX MaTe€pUAIIOB, ONpeeIeHue U CBOUCTBA BHYTPEHHUX
CHJI, HAIpsDKEHUH 1 iepopManuii, nepeMeneHui.

3.2

YMmernb:

3.2.1

Ilonp3oBaThes cnpaBquoﬁ ﬂnrepaTypoﬁ IpU OIPOBECACHHUU IIPOYHOCTHBIX paCu€TOB, IPOBOAUTH PACUYCThI B TCUHCHUEC
OTBCACHHOI'O IMTPOMCIKYTKAa BPCMCHH.

322

OHpe,Z[CHﬂTL BHYTPCHHHUEC HAIIPSXKCHUA B ACTAJIX MAallIMH U 3JICMCHTaX KOHCprKI.IPIﬁ.

33

Baangern:

33.1

HaBbikaMu HCTIOIB30BaHUS CIIPAaBOYHBIX MaTECPUAJIOB.

332

HaBbikaMu npoBecHUS UCIIBITAHUNA MaTEPHAJIOB.

4. CTPYKTYPA JUCOUILIMHBI (MOYJIST)

Buna

HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacosn | Jlutreparypa | IlpIlo

3aHATHS / Kypc JArOT




Paszmen | Pa3pen 1. IlpocToe conpoTUBIeHHe
Jlex OCHOBHBIE MOJIETTHBIE TIPECTABICHHS 1 IOHITUS COIPOTUBIICHUS 4 JI1.1J12.1
Matepuaios /JIek/ 2.2
J12.3J13.1
JI3.2J13.3
Cp OCHOBHBIC MOJICTTbHBIE TIPEICTABICHHS ¥ IOHSITUS COIPOTUBIICHHS 12 JI1.1J12.1
martepuainos /Cp/ 2.2
JI2.3]13.1
JI3.2J13.3
Jlex Bueninue u BHyTpeHHue cunbl. Meton cedenuil Ilonsarue o 4 JI1.1712.1
HanpspKeHUsX. LieHTpanabHOe pacTshkeHue — cokatue crepxkus /Jlex/ 2.2
J12.3J13.1
JI3.2J13.3
IIp Buennue u BHyTpeHHue cuibl. Meton cedenuil Ilonsarue o 4 JI1.1J12.1
HanpspkeHusX. LleHTpanbHOe pacTshkeHue — cxatue crepxkus /I1p/ 2.2
J12.3J13.1
JI3.2J13.3
Cp Bueninue u BHyTpeHHue cuibl. Meton cedenuil Ilonsarue o 18 JI1.1J12.1
HanpspkeHusx. L{eHTpanbHoe pacTsbkeHue — cxartue crepxHs /Cp/ 2.2
JI2.3J13.1
JI3.2J13.3
Jlex MexaHnueckue XapakTepUCTUKU MaTepuanoB. CTaTudecku 10 JI1.1J12.1
HEOIIPEe/IUMbIE 3a/1a41 Ha PACTSHKCHUE UM CXKATUE CTEPKHEN. AHaAU3 2.2
HanpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSA B Touke Tena. /JIek/ JI2.3J13.1
JI3.2J13.3
Ip MexaHnueckue XapakTepUCTUKU MaTepuanoB. CTaTudecku 6 JI1.1J12.1
HEOIIPEE/IUMBIE 3a1a41 Ha PACTSHKCHUE UM CXKATUE CTEpKHEN. AHAN3 2.2
HanpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS B Touke Tena. /IIp/ JI2.3J13.1
JI3.2J13.3
Cp MexaHnueckrue XapakTepUCTUKA MaTepuanoB. CTaTHUECKH 16 JIT.1J12.1
HEOIIPEIE/IUMBIE 3a/1a41 Ha PACTSHKCHUE UM CXKATUE CTEpKHEN. AHau3 2.2
HaNpsHKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUS B Touke Tena. /Cp/ JI2.3J13.1
JI3.2J13.3
Jlek I'eomMeTprueckre XapaKTepUCTUKU ceueHHi. Jleopmarus casura. 10 JIL.1J12.1
Kpyuenue Banos. [Ipsmoii monepeunsiit m3rud crepxHs. /JIex/ 2.2
J12.3J13.1
JI3.2J13.3
IIp I'eomeTprueckre XxapakTepUCTUKH cedeHui. Jledopmanys ciura. 4
Kpyuenue Banos. [Ipsmoii monepeunsiid u3rud crepxas. /T1p/
Cp I'eomeTprueckue XapakTepuUCTUKU ceueHnid. JIedopmarius casura. 16 JIT.1J12.1
Kpyuenue Banos. [Ipsmoit monepeunsiit u3rud crepxus. /Cp/ 2.2
J12.3J13.1
JI3.2J13.3
HKP Texymmuit korTposs /MKP/ 4
Pasnen | Paszgeu 2. Cii0skHO€ CONPOTHBIICHHE
Jlex CraTnuecku HeonpeaeMbIe Hepa3pesHsle oanmku /JIex/ 6 JI1.1J12.1
2.2
J12.3J13.1
JI3.2J13.3
Cp CraTrdecky HeolpeaeuMble Hepaspesnbie Oanku /Cp/ 8 JIT.1J12.1
2.2
JI2.3J13.1
JI3.2J13.3
Jlek Y CTONYHBOCTD IIEHTPATBHO CHKATBHIX CTepikHEH /JIek/ 6 JIL.1J12.1
2.2
J12.3J13.1
JI3.2J13.3
Jla6 Y CTONYMBOCTD HIEHTPAIBHO CHKATBIX CTepykHeH /J1ab/ 4 JI1.1J12.1
2.2
JI2.3J13.1

JI3.2J13.3




Cp Y CTOWYUBOCTD HEHTPAIBHO CXKAThIX cTepxkHei /Cp/ 4 8 JI1.1J12.1 0
2.2
J12.3J13.1
JI3.2J13.3
Jlex KoM6uHIpOBaHHOE HAaTpyKeHUE CTepkKHEeH. PacdeT MIOCKUX KPUBBIX 4 4 JI1.1J12.1 0
OpycbeB. beamomenTHBIe 00011049KH BpatieHus /JIex/ J2.2
J12.3J13.1
JI3.2J13.3
JIab KoMOuHIpOBaHHOE HATPYKEHUE CTepKHEH. PacdeT MIOCKUX KPHBBIX 4 4 JI1.1J12.1 0
OpycbeB. beamomenTHbIe 00010uKH BparieHus /J1ad/ 2.2
JI2.3]13.1
J13.2J13.3
Cp KoMOuHIpOBaHHOE HAaTpYKeHUE CTep>KHEH. PacdeT MIOCKUX KPUBBIX 4 14 JI1.1J12.1 0
OpycneB. beamomenTHbIe 0000uKHU BpameHus /Cp/ 2.2
J12.3J13.1
J3.2J13.3
Jlex JluHaMudeckue HarpyKeHUs (CHIIBI HHEPIUH, yaap, BHOpanus). 4 6 JI1.1J12.1 0
Huknnueckue Harpysku. /Jlex/ 2.2
J12.3J13.1
J3.2J13.3
JIa6 JuHaMudeckue Harpy>KeHus! (CHITbI HHEPINH, yaap, BUOpaius). 4 6 JIT.1J12.1 0
Muxuaeckue Harpysku. /J1a6/ 2.2
JI2.3J13.1
J3.2J13.3
Cp JluHaMudeckue HarpyKeHUs (CHIIBI HHEpIUH, yaap, BHOpamus). 4 14 JI1.1J12.1 0
Muxmaeckue Harpysku. /Cp/ J12.2
J12.3J13.1
J3.2J13.3
Jlex PacueTsl Ha ycTanocTh.PacueTsl mo Hecyme#t criocooHocTH /JIex/ 4 6 JIT.1J12.1 0
2.2
J12.3J13.1
JI3.2J13.3
Cp Pacuets! Ha ycTanocTsPacueTsl Ha ycranocTs.PacueTsl o Hecyien 4 18 JIT.1J12.1 0
cniocob6HocTH /Cp/ 2.2
JI2.3J13.1
JI3.2J13.3
HKP Texymwuit kouTpoas /MKP/ 4 4 0

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznen 1. IIpocroe conpoTuBiieHue.

Tema 1.1 OcHOBHBIE MOJIENBHBIE PEACTABICHUS U TOHATHS CONPOTHUBIIEHUSI MaTepuaos [1, 2, 7, 9].

IIpenmMer u 3agaun Kypca CONPOTHUBIICHHS MaTepHaIoB. Monens nedopmupyemoro tena. ['mnotesst u gomymenns. [lorsTus
MIPOYHOCTH, JKECTKOCTH U YCTOMYMBOCTU KOHCTPYKLIMH.

Tema 1.2 Buemrnue u BHyTpeHHue cuibl. Meroq cedennit. Ilonsitue o HanpsbkeHusix. LleHTpanbHOe pacTsiKeHUE — CKaTHE CTEPIKHS
[1,2,7,9].

Bup!l onopHBIX 3aKpeNIeHUH U BHENTHUX Harpy3ok. OnpeneneHre KOMIOHEHT BHYTPEHHHUX CHJI METOAOM cedeHui. [TonaTus
HAaIpPsHKEHUH U UX KOMIOHEHTOB. VIHTerpanbHble 3aBUCHMOCTH MEK1y BHYTPEHHUMHU CHIaMH U HANPSHKEHUSMHU, UX CBSI3b C
nedopmanmsivu. HanpspkeHns n eopManuy CTepsKHEH IpH pacTsHKeHUH - ckaThu. [lepememmenns ceuennid. [IponoiapHble u
nonepeynsie aedopManyu crepkHei. 3akoH ['yka. Y ciioBuS MPOYHOCTH U )KECTKOCTH NP OAHOOCHOM PAaCTSKEHUN WIIH COKaTHH.
Tema 1.3 MexaHuueckue XapakTepUCTUKU MaTepHanoB. CTaTHUECKH HEONpeAeIMMbIe 3ajaul Ha PACTsHKEHUE WU CKaTHe
CTep)KHEH. AHAIIN3 HANPSHKEHHO-Te(OPMHUPOBAHHOTO COCTOSTHHS B Touke Tena [1, 2, 7, 9].

OKCIIEpUMEHTAIbHOE UCCIIEA0BAaHUE MEXaHUYECKHUX CBOMCTB MaTepuanoB. Buasl Marepuanos. JluarpaMMbl pacTSXKEHUS U CXKATUS.
XapaKTepUCTHKU IIPOYHOCTH U KECTKOCTU MaTepHaNoB. JlomyckaeMble HANPsDKEHUS. Y CIOBHS IPOYHOCTH MPU PACTSDKCHUHU UITN
ckaTuu cTepkHs. PacueT Ha nelicTBue Harpy3ok. PacueTr Ha n3MeHeHHe TemnepaTyp. MoHTaXkHbIe yCUITHUsL. BHIbI HapsKEeHHBIX
COCTOSIHMH 1 MX aHaiu3. | TaBHBIC HaNpsDKeHH. [ padudeckoe npencTaBieHre HaupsHKEHHOTO COCTOSIHUS Ha Kpyre Mopa.
JedopmupoBanHOE cocTosHHE 1 ero aHanu3. O600ImeHHbIH 1 00beMHbIH 3akoH ['yka. [ToreHnmansaas sneprus nedopmanum.
Tema 1.4 T'eomerpuueckue xapakrepucTuky ceuenuil. ledopmanus capura. Kpydenue Basos. [Ipsmoit monepeuHslii u3ru0
crepxns [1, 2,7, 9].

CraTuueckre MOMEHTHI IJIOUIAJEH U UX MCIOIb30BaHUE Ul ONIPEEIICHHs KOOPAUHAT LEHTPa TshKeCTH ceueHust. OceBoil,
HEHTPOOEIKHBIH U MOTSIPHBIA MOMEHTHI HHEPIUH. BrIYnciieHre MOMEHTOB HHEPILIUH COCTaBHBIX CeYeHHH. I3MeHeHIe MOMEHTOB
UHEPLUH PU NapajyIeNbHOM NepeHoce U MoBOpoTe oceil. I maBHble MOMeHTHI nHepuuu. OpHeHTalus rmaBHbIX ocei. Kpyr
uHepuun. HanpspkeHHO-1ehopMUpOBaHHOE COCTOSTHHE ITPH YUCTOM cIBHTe. 3akoH ['yka mpu casure. 3aBucuMocTs Mexny E, G u
JUI U30TPOIHBIX MaTepuanoB. Kpydyenue Banos. Onopsl KpyTamux MoMeHTOB. Hanpsxkenus npu kpydenuu. I1onspHbIi MOMEHT
UHEPLUH U MOJISIPHBIA MOMEHT CONPOTUBIICHUS. YTIIbI 3aKPYUHBaHUA. Y CIIOBUS IPOYHOCTHU U KECTKOCTH IIPU KPYUIEHHN.
OmnpeneneHue qUaMeTpoB BaJoB. M3ru6 mpsaMoro cTep:kHs B OJJHOM IIaBHOM miockocTu. Msrubatomuii MomeHT (M) 1 nonepedHast




cuna (Q) B momepeyHOM CeYeHHUHU OaNKH U UX JIIOPEL.

Juddepennmansupie 1 nHTErpansHbie cootHowenus .M. XKypaBckoro mexy CHI0BBIMHU (PaKTOPaMH.

HopMmansHble HapsHKSHUS IPU 9HCTOM H3THOE. Y CIIOBHE TPOYHOCTH 110 HOPMAIBHBIM HaIPsDKEHUSM TIPU H3THOE OAJIKH.
KacarensHble HampsoKeHHS B 0akax cO CIUIONTHBIM MPSIMOYToNbHBIM ceueHneM ((popmyna 1. XKypasckoro). Pactipenenenue
KacaTellbHbIX HalpshKeHUH B APYyrux gopmax cedenuit. [IpoBepka MpOYHOCTH MO KacaTeIbHBIM HAIPSHKEHUSAM.

VYrusl noBopora u nporuda 6anok. Juddepennuanbaoe ypaBHeHHE H30THYTOH ocn Oanku. MeTo/ibl OnpeieneHns! epeMeleHni B
0aKax: HETIOCPEACTBEHHOE HHTETPHPOBAHNE, METO]] HAaYAIFHBIX ITApaMeTPOB, SHEpreTHIecknii Merox Mopa-Makcserua. [Ipasuio
A WM .Bepemaruna. @opmyisl Tpanenuii 1 mapabos (CUMIICOHa). Y CIIOBUE KECTKOCTH.

Paznen 2. CrosxHOE CONPOTHBIICHHUE.

Tema 2.1 Crarudecku HeompeaeTUMbIe Hepa3pe3Hbie banku [1, 2, 8, 9].

Pacuer cratndecku HeonpenenMuMbIx Oanok. JInmmane cBsa3u. CTeneHb CTaTHIeCKOH HeonpeaeTuMocTH. Boibop parnoHansHON
OCHOBHOI1 CUCTEMBI METOAA CHJI. PACKpBITHE CTaTHUECKON HEONPEACTMMOCTH METOJIOM CHJI: KaHOHHUYEecKas popMa. YpaBHEHHE
Tpex MoMeHTOB. [IpoBepku.

Tema 2.2 YcTOWYMBOCTD HEHTPATIBHO-CKATHIX CTepxHei [1, 2, 8, 9].

YcroiiuuBas 1 HeycToWdnBas GOpMbI paBHOBeCHS THOKUX cTep:kHEeH npu cxxatun. Kputnueckas cuna. @opmyna JI1.Oinepa s
ujeansHo ynpyrux crepxxueid. ®@opmyna O.C.fcunckoro npu Heynpyrom aedpopmMupoBaHuu. [IpakTHaeckue pacueTsl CTepiKHEN
Ha yCTOHYMBOCTH. ' MOKOCTE CTEpIKHS 1 €€ BIISHUE Ha BEMYUHY KO PHUITNEHTa CHIKEHHIS OCHOBHOTO JOITYCKAeMOTO
HanpspkeHus. PacueT Ha yCcTOMYMBOCTb COCTABHBIX CTEPIKHEH.

Tema 2.3 KomOunupoBaHHOe HarpyxeHnue crepxueit [1, 2, 8, 9].

VYcnoBust IPOYHOCTH MPH CJIOXKHOM Harpy>KeHHH. Teopuu NpOYHOCTH: HAanOOJIBIINX HOPMAIIbHBIX HANPSDKEHUH, HAnOOIbIINX
nedopmanuii, HaHOOJBINX KacaTeNbHBIX HAPSHKEHUH, ITPEAeTbHON SHepTuy H3MeHeHN GopMsl Tena. KoHcTpykumm ¢
TpemuHamu (Teopus I'puddurca, Kpurepuit Upsuna). O6muii cirydait Harpyxenus crepxaeil. Kocoit n3ru6 6amok, kak u3rud B
JIBYX TJIaBHBIX INIOCKOCTSIX. HanpspkeHus ¥ nepeMelieHus mpy KocoM n3rnde 6anok. YcioBue npoyHocT. BHeneHTpeHHOe
pacTshKEeHUE UM cxKaTue crepxHeld. KonoHHbI Tpy BHELIEHTPEHHOM CKaTUU. Pacnipenenenue HanpsKeHuH. Y CII0BHS IIPOYHOCTH.
Heitrpansnas muaus. Anpo ceuenns. Panmyc nreprn. Kpydaenue ¢ nsrubom. Pactipenenenne Hanpsokenuit. [IpuMenerne runores
MIPOYHOCTH JUIS OTpeieNieH s [uaMeTpa Bana. OOuiuii cirydaid ClIoKHOTO COMpOTHBIeHuUs . OnpeencHue HanpspkeHUid B Opychax
GonbiIoi KpuBN3HEL Pacdyer Ha mpouHOCTh. Ompesienenue nepeMereHuIH.

Tema 2.4 lunamuueckue Harpyxenus [1, 2, 8].

Buapl nuHaMUYECKUX HarpyKeHUl. JIBUKEHUE KOHCTPYKLUHI C YCKOPEHHUEM. Y JapHOE HAarpy>KEHUE KOHCTPYKLHUH C OIHOMI
CTeneHbIo cBo0O bl JInHamMuueckuit koadduiment. Buesannoe Harpy:xerue. [IpoaoabHbIH U onepedHblil yaap. Budpamuonnoe
HarpyxeHre. CoOCTBEHHas M BRIHYXK/ICHHAs 4acTOThl. OTIacCHOCTh pe30HaHca.

Tema 2.5 Pacuets! Ha ycTanocts [1, 2, 8].

YcTanocTs U BBIHOCIMBOCTh MAaTEPUANIOB MPH HUKINUECKOM HAarpyKeHHU. BUIbI IUKIIOB HAMPSKEHUH. Y CTalOCTHBIE KPUBBIE.
JlnarpaMMbl IIpe/IeNbHBIX aMILTUTY]] HanpsbkeHnit. dakTopsl, BAusAIonye Ha yeranocts. Koadduiuent 3amnaca BBIHOCIHBOCTH.
Coneprxanue 1a00paTOPHBIX PadoOT

Paznen 1. [Ipocroe conpoTuBiieHue.

Tema 1.3 MexaHUYECKHE XapaKTePUCTHKN MaTepHainoB. CTaTHYeCKH HEONpeAeIHMBIC 3aJaul Ha PAacTsHKCHHUE MITH CKaTHe
CTep KHEH. AHAU3 HAMPSHKEHHO-IEPOPMHUPO-BAHHOTO COCTOSIHUSI B TOUKE Tela. PaGota 1. UcnblTanue Ha pacTsoKeHHE
MAaJIOYTJIEPOAUCTON cTamu [6].

Pabora 2. HcnbiTanue maTepuanos Ha ckaTue [6].

PaboTa 3. Onpenenenne MOIYIIsI TPOAOIEHON YIPYTOCTH CTAJH MPH PACTSDKEHUH. [6] .

Pabora 4. Ompenenenue Moxyns NpoRoasHOH ynpyrocta E u koaddurmenta nonepednoit nregopmanuu  pe3uHst [6].

Tema 1.4 T'eomeTpuyeckre XapakTepuCTHKH ceuenuit. Jlehopmarus capura. Kpydenue Banos. [IpsiMoii monepeuHblii U3ruo
cTepkHs. Pabota 5. Onpenenenne Moayiasl ciBura craiu [6].

Pabora 6. VcrnpITaHne MaTepHaioB Ha yIapHBI H3rHO [6].

PaboTa 7. Onpenenenue nporuOoOB U YrIIOB MOBOPOTA MOMEPEUHBIX CEYeHUH Oanku mpu npsiMoM u3rube [6].

CopeprxaHue NPaKTUIECKUX 3aHATUN

Paznen 1. IIpocroe conpoTuBieHue.
Tewma 1. 2 .Buennue u BHyTpeHHue cuiibl. Metoy ceuenmii. [lonstue o Hanpspkenusx. LleHTpaibHOE pacTshKeHHe — CKaTHe
CTEpPKHS.

Pacuet cTep)kHs CTyleHYaTO-IIEPEMEHHOIO CEUEHMSI Ha LIEHTPAJIbHOE pacTsbkeHue-coxatue [1 - 3, 4].
Tema 1.3 Mexanuueckue XxapakTepuCTUKU MaTepranoB. CTaTHUEeCKH HEONpeAeTuMbIe 3a/1a4H Ha PACTSIKECHUE UITH CXKaTHE
CTep KHEH. AHAU3 HaNPsHKEHHO-IEe(POPMHUPOBAHHOTO COCTOSIHHS B TOYKE Tela.

Pacger craTnueckn HEONPEIEIMMBIX CTEP)KHEBBIX CHCTEM, pabOTarONINX Ha pacTspKkeHne-cxatue [1 - 3, 4].
Tema 1.4 T'eomerpudeckue xapakTepHCTHKH cedeHUH. JJepopmanus caura. Kpydenue Banos. [Ipsmoit monepednsrii n3rud
crepkHs.  OceBoil, HEHTPOOEKHBII U MONSAPHBI MOMEHTH! MHEpLUUH [ TaBHBIE MOMEHTH MHEepUUU. OpHEHTalus TIaBHBIX OCEH.
Kpyr unepuun. Pacuer kpyrioro Bana cTyleH4aTO-IEPEMEHHOT0 ceueHusl. [I[poyHOCTHBIE pacuyeThl CTaTHYECKU OMPENETHMBIX
0aJok Ha IpsIMO ToTIepedHbIi H3rud [1-3, 4] .

PacueT kpyrioro Bajia CTyleHYaTO-IEPEMEHHOTO ceueHusix [ 1-3, 4] .

ITpouHOCTHBIE pacueThl CTATHYECKHU ONPEACTUMBIX 0aloK Ha MPsIMOM TornepeuHsblid u3rud (4 vaca) [1 - 3, 4].

OmnpeneneHne epeMeIeHnid B CTATHYECKN ONpeeMMbIX Oankax [1 - 3, 4].

5 cemectp
Paznen 2. CaoxHOe CONPOTUBICHHE




Tema 2.1 Ctatuuecku HeolpeIeIuMble Hepa3pe3Hble OaKH. IIpouHOCTHBIC pacuUeThl CTATHYECKH HEOMPEASITUMbIX Oanmok [1-3,
5]

Tema 2.2 VCTOMUMBOCTh LEHTPAIBHO CXKAThIX CTEPXKHEH. Pacuer kputnueckux cui. Pacuer pasmepoB NONEPEUHOTO CEUEHUS
(xoHCTpYKTOpCKHIT pacueT) [1-3, 5] .

Tema 2.3 KoMOMHHUpOBaHHOE HAarpy)XKeHUE CTEp)KHEeH. PacueT Ha MPOYHOCTH M KECTKOCTh NPH COBMECTHOM HM3rube M KpydyeHuu [1-
3,5].

Pacyer Ha MPOYHOCTH MPH KOCOM M3rHOE M BHELICHTPEHHOM pacTsXKeHuH-cxartuu [1-3, 5] .

Tema 2.4 JluHaMHUueCcKHe HATPYXKEHUSI PacueTsl Ha IPOYHOCTH U KECTKOCTH MPH ABMKEHHU C YCKOPCHHEM, IPH YAApPHOM
Harpy>KeHHH ¥ rpu BuOparnmu [1-3, 5]

6. POH/J OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BOHpOCBI K 3a49€Ty
Bonpocs! k 3aueTy ¢ OLEHKOI

6.2. Tembl nUCbMEHHBIX padoT

Temsl 1abopaTopHBIX padoT:

T'eomerpuueckue xapakTepucTuku ceuenuid. legopmarus casura. Kpyuenue Banos. [psimoii monepednsiid U3rud CTeprkHs
Cratudecky HeolpeieIMMble OaIKU

Y CTOWYMBOCTD EHTPANBHO CXKATHIX CTepkHEH. OnpeaeneHe IpOYHOCTH cTepxkHei. PaboTa MmydensHol meun

TeMsl pacueTHO-TpaUUecKUX paboT:

PacTskeHne-coxaTue CTep KHs

W3ru6 6eToHHOI Oanku

Kpyuenue Bana

CraTudecky HeolpeaeauMasi KOHCTPYKITHS

I'eomeTpuyeckue XapaKTEpPUCTUKH CEUEHUS

6.3. KonrposabHble BONIPOCHI U 3aJaHUS

Bompock! k 3auery:

1. IIpenMeT HayKu O COIIPOTUBIEHUU MAaTEPUAIIOB.

2. DneMeHThI KOHCTPYKIUI U KJIaCCU(HKAIS BHEIIHUX CHIL.

3. OcHOBHBIE JOMYIICHNUS, IPUHUMAEMbIE B MOJICIH Ae(OPMHPYEMOT0O TBEPJIOTO Tea.

4. TloHsiTHE O pacYETHOI CXEME M BUJIBI OTIOPHBIX 3aKPEIICHUI.

5. Ompenenenye BHYTPEHHUX YCUIIME MeTOJ0M cedeHull. KOMIIOHEHThI BHYTPEHHUX CHUIL

6. IlonsTue HanpspkeHHH. KOMIOHEHTHI HaNpsKEHUH.

7. Pactsoxenue u cxatue. OnpeeneHue NpoJONbHON CHIIbL. DMIOPbI NPOJONBHBIX CHIL.

8. IlponomnpHast u onepedHas geopMariy pu pactsoxeHnH-cxatun. Koaddumment Ilyaccona.

9. OmnpeneneHue HAIPSHKCHUH B OMEPEYHOM CEUSHUH NP PACTSDKCHUU-COKATHU CTEPIKHS. DMIopa  HOPMAaJIbHBIX HaNpPsDKCHUIL.
10. 3akon I'yka ns pacTskeHus-cxxaTHs. Mooyl Mpo1oabHON yrpyrocTu. Pacder crepskHel Ha KECTKOCTb.
11. Inarpamma pacTspkeHHUsS 1 MEXaHUYECKHE CBOMCTBA MaTEPHAJIOB.

12. lonmyckaeMble HanpskeHus. PacueTsl Ha IPOYHOCTH 110 JOITYCKAEMbIM HAIPSKEHUSAM.

13. Cratuuecku HeolpeaeIMble CTEPIKHEBbIE CUCTEMBL. PACKpBITHE CTaTHYECKON HEOMpPEeAeIUMOCTH.
14. T'eomeTpruecKre XapaKTePUCTUKN cedeHni. OOIue MOHSATHS.

15. Cratnueckue MOMEHTHI, cedeHust. OnpeencHue IEeHTpa TSHKECTH COCTABHOTO CEUEHUSL.

16. OceBble MOMEHTHI HHEPILUH CedeHUs. [IprMep BEIYUCICHUS.

17. TonspHelit MOMEHT UHEPLUUH ceyeHus. [IpuMep BbIYUCIEHUS Ul KPYTTIOro CeUeHuUsI.

18. MOMEHTHI MHEPIIMH OTHOCHTEIBLHO OCEH, TapalIeIbHEIX [IEHTPATBHBIM OCSM.

19. MoMeHTBI MHEpLUY NIPHU IOBOPOTE OCEH.

20. I'maBHBIE OCH U TJIaBHbIE MOMEHTHI HHEpLUH. OnpeieTIeHue X TOJI0KEHHS.

21. Kpyuenue BanoB. OmpeziesieHre KpyTAIIMX MOMEHTOB. DII0pa KPYTAIIUX MOMEHTOB.

22. 3axoH I'yka npu uucrom casure. Moayib ynpyrocTu npu CABUre.

23. OnpeneneHre KacaTelnbHBIX HAIPSHKEHUH IPH KPYUCHUH BaJIOB.

24. PacdeTsl JMaMETPOB BaJIOB MO YCIOBHIO IPOYHOCTH.

25. Yrasl 3akpyduBaHys. PacueTsl AuaMeTpoB BaJIOB 10 YCIOBHIO KECTKOCTH.

26.06m1ee nousaTHe 00 M3rnde. THITBI orop U GaJIoK.

27. AHaIIMTHYECKOE OIpeesieHIe ONEPEYHOM CHITBI U M3TUOA0IIEr0 MOMEHTA MPU IIOCKOM H3rube.
28. Dmropsl MOMEPEYHBIX CUJI U U3THOAIONUX MOMEHTOB.

29. MuddepernunanbHbie ¥ HHTETPATbHBIE COOTHOMEHHS ME&XTy Q u M.

30. HopMainsHbIe HaIIpsHKEHHUS IPU YHCTOM U3THOE.

31. KacarenpHble HanpsKEHUS TpU noriepedHoM u3rude. @opmyna XKypasckoro.

32. PacdeTsl Ha MPOYHOCTH TIPH TUIOCKOM M3rH0e. PartmoHansHEIe GOpMBI ceueHnit Oalok.

33. Ilepememenns ceueHnit npu usrude. Auddepenimaasaoe ypaBHSHHE H30THYTOH OCH OaJIKH.

34. OnpeneneHue nepeMenIeHni ce4eHni py n3rubde crnoco6oM HENoCPEICTBEHHOIO HHTErPUPOBAHMUSL.
35. OnpeneneHne nepeMenieHui Mpy n3rude MeToA0M HadyalIbHBIX ITapaMeTpoB. YHHUBEpCcaNbHble  (GOpMYyIbl. YcnoBue




XKECTKOCTH TIPH U3rnbde Oanku.

36. DHepreTudeckuil MeTo] onpeaeneHus nepemerneHuit. Marerpan Maxcpenna-Mopa A5t BBIYUCIEHU — NepeMelIeHH pH
TUTOCKOM M3THOE.

37. OnpenencHue NepeMeIeHN cedeHnit 0amku TyTéM BBIYUCICHUS HHTeTpana MakcBemta-Mopa mo  mpasmty Bepemnraruna,
(hopmynam Tpanenuii u mapadon (CuMmncoHa).

Bonpocs! k 3a4eTy ¢ OLEHKOMH:

L. OCHOBHBIE JIONYIICHUS, TPUHUMAEMBbIC B MOAEIHU Ae(hOPMHUPYEMOTO TBEPAOTO Tela.

2. Bunp! BHeNIHUX Harpy3ok. THUIBI ONOPHBIX 3aKpENJICHUM.

3. OmnpenencHnue BHYTPEHHHX CHJI METOIOM ceueHUi. KOMIIOHEHTEI BHYTPEHHHX CHIL

4. [TonsTte o Bunax HampspkeHUd. KOMIIOHEHTHI HanpsKeHUH.

5. LlenTpanpHoOe pacTsyKeHUE — cikaTue cTepxkHsa. OnpeneneHyue MNpoaoabHON CHIbL. DMIOPbI MPOJOTIBHBIX CHIL.

6. Bunsr nedopmarmii pu pactspkeHun-cxxatin. Koapdumuent Ilyaccona.

7. 3akoH I'yka U1 pacTsKeHHA-CXKaTus CTepKHS. Moylnb MPOAOIbHON ympyrocTu. Pacder crepiKHEil Ha )KECTKOCTb.
8. JluarpaMma pacTsKEeHUs] U MEXaHUYECKHe CBOMCTBAa MaTepUaoB.

9. Mertop! U BUABI PacUETOB CTEp)KHEH Ha MPOYHOCTH IPH MX PACTSHKEHHH — CKATHU T10 JOITYCKAEMBIM HaIPsHKCHUSIM.
10. Pacuér craTMuecKM HEOIPEIEIUMBIX CTEP/KHEBBIX KOHCTPYKLMH Ha [€HICTBUE BHEIIHUX HArpy30K.

11. 3axon ['yka npu yuctom casure. Moayab yOpyrocTu HpH CIABHIE U €ro cBsizb ¢ MoxyineM HOHra.

12. OmnpeneneHue KpyTAIIUX MOMEHTOB NP KPydeHHH Kpyrioro Bana. ITocTpoeHne smopbl KPyTSAIIUX MOMEHTOB.

13. OnpezeneHye KacaTesbHbIX HANPSOHKEHUH IIpU KPYYEHUU BaJoB.

14. PacueTbl 1uaMETpPOB BaJIOB 110 YCJIOBHIO IPOYHOCTH.

15. Vel 3akpyduBaHus. PacueTsl JuUaMeTpoB BaJOB MO YCIOBHIO HKECTKOCTH.

16. OoO1miee MOHATHE O MPSMOM IIONIEPEYHOM M3rHOe CTep KHA. Buapr 6anok n MX OMOPHBIX 3aKpeIUICHHH.

17. ITocTpoeHne 3MIOp MOMEPEYHBIX CHI M M3THOAIOMNX MOMEHTOB IpH IMPSMOM H3rHbe.

18. Juddepenunanbupie 1 HHTETpalbHble COOTHOLIEHU Mexay M, Q u q mpu usrude Oajku.

19. HopmanbHble HanpspKEHHs IIPU 9UCTOM IIPSIMOM HM3rube Oajku.

20. PacgéTsl Ha MPOYHOCTH MPH MPSIMOM H3THOE OANKH 110 HOPMAJIBHBIM HAIIPSHKEHISIM.

21. KacarenpHble HampshkeHHS TpH npsmoM usrude. @opmyna JKypasckoro.

22. YcnoBue NpOYHOCTH MO KacaTeNbHbIM HANPSHKEHHUSAM IIPH MPIMOM H3rude Galok.

23. JuddepeHnnanbHoe ypaBHEHHE U30THYTOW OCH OaiIKH.

24. OmnpernencHue MepeMeIeHnii MeTOIOM HavalbHBIX ITapaMeTpoB. Y HUBEPCANbHBIC (DOPMYIIEL.

25. DHepreTHYecKuii METOJl ONpeeNeHns epeMenieHnil npu urude 6anku. MuTterpan Makcsemna-Mopa.

27. CyIIHOCTb U MOPAAOK pacyéra CTaTUUECKH HEOIPEIeIMMBIX HEPa3pe3HbIX 0aloK MO METOIY CHIL

28. CrcreMa KaHOHHYECKUX YpaBHEHHUH, ompenesieHne uX Kod(QQUIIMEHTOB 1 IPy30BEIX WICHOB.

29. YCcToHYMBOCTD LIEHTPANBHO CXATHIX cTepxkHeil. Dopmyna Ditnepa i onpeneneHuss KPUTHIECKOi CUJIBI TIPH
HPOJONBHOM HU3THOE.

30. Kputnyeckne HanpspkeHHs . MUHEMaBHAs THOKOCTB. [ 'paHUIIBI TPUMEHUMOCTH (GopMynsl  Difepa.

31. VmkxeHepHBIe METOBI pacdeTa CTepkKHel Ha ycToitumBocTs. Koad¢unnenT cHImkeHns IOITycKaeMoro HaNpshKEHHS TPH
pacdere Ha IIPOJOIBHBIN U3rHO.

32. Kocoii n3ru6. BHyTpeHHE CHIIbI U HANpsHKEHUS, UX OIpe/IesICHHUE.

33. HeiitpansHas JTUHASA IPH KOCOM H3rHOE. Y CIIOBHS MPOYHOCTH NIPH KOCOM H3THOE IS PAa3IMYHBIX MaTepPHAIOB.

34. IMepememmenus npu xocoMm usrude. OnpeneneHne MOITHOTO NepeMeIIeHUs. Y cI0BHE KECTKOCTH MPU KOCOM U3THOe.
35. BHeneHTpeHHOE pacTsKeHUE — CKaTue CTepXKHsA. BHyTpeHHHe CUIIbI U HAIPSKEHHS.

36. VY CoBUSL IPOYHOCTH MIPU BHEIIEHTPEHHOM DACTSDKEHHE — COKAaTHE CTEPXHA. SIapo cedeHws.

37. JIBmxeHne KOHCTPYKIMI ¢ ycKopeHHeM. /lnHaMudecKasi Cujia M AMHAMUYECKHH KOd(QHUITHEHT.

38. [IpomonbHBINA U TIONIEPEUHBbIH yaapsl. JJuHaMudyeckas cuia U AMHAMHYECKHH K0d()(UITHEHT.

39. OmpeneneHne HaIPsDKEHUH W IIPOBEpKa MPOYHOCTH OalKU MPH MPOIOIBHOM U IOIEpeYHOM yaape. KoHcTpykTHBHEIE
MepHI, CIIOCOOCTBYIOIINE YMEHBIIICHHIO HAIIPSHKEHUH TIPH yAape.

40. Konebanust ynpyrof cUCTEMBI ¢ OJHOM CTEMeHbI0 CBOOOABI. YacToTa cOOCTBEHHBIX KOJICOaHMUIA.

41. BeiHyX1eHHbBIE KOJI€0aHMs yIPYroil CHCTEMBI C OHOI CTeneHblo cBoOobl. JnHamMuueckuit koaddunueHt. SIBnenue
pe3oHaHca.

42. OmnpernencHne TUHAMAYECKUX HATPsDKCHUH B Oalke NMPH BBIHYXJICHHBIX KONEOAHHSX.

43. [TonsaTHe 0 KoneOaHUAX YOPYIHX CHUCTEM CO MHOTUMH CTETEHSMH CBOOOIBI.

44. OKcneprMeHTallbHbIE METObI ONPEEICHUs HANPSKEHUH (TeH30MeTpus, NONAPU3aLOHHO- ONTUYECKUI U JIp. METOJBI).
45. INonsatne 06 ycramoctu. Bumsl nukiIoB HarpykeHUs. XapaKTCPUCTHKH IHKIIA.

46. DOKcnepuMeHTaIbHOE UCCIE0BaHUE MpoLecca yCTanocTu. KpuBble ycTanocTH.

47. JluarpaMma npesieNbHbIX aMIUTUTY/ HaNpsDKEHUH U ee UCTIONB30BaHKe JUIS pacyeTa KOHCTPYKIMH Ha BBIHOCIHBOCTS.

TuroBkIe IPaKTHUECKHE 3aJaHUS K 9K3aMEHY 110 JUCIUILUINHE:

Pacuer crepxkHel, paboTaroUIMX Ha IEHTPAIbHOE PacTsKEHUE-CKaTUe.
Pacder xpyrioro Bana Ha Kpy4eHHe.

Pacger craTmdecky onpeneaMMBIX OalOK Ha MPAMOM HM3THO.

Pacger omuH pa3 cTaTHYECKU HEONPEASIUMOM OanKu.

Pacder ycTOHYMBOCTH LEHTPAIBHO CXKATOTO CTEPIKHSL.

Pacger Oanku Ha KOCOIf M3THO.

SNk v =

Hazpanue nucuumiuasl — COnpoTHBICHHE MaTEPUAIOB




1. CranbHoii cTepkeHb ¢ miomansio ceueHus A=10,9 cm2, gnunoi 3 M HarpyxeH cuioit 240 kH. Moxyns yrpyroctu MaTepuana
2*10"5 MITa. OnpenenuTh yIUIMHEHHE CTEPKHS (BpeMs Ha OTBET 5 MUHYTHI).

A —12%10"-4 Mmm

B - 12*10"-4 mm

I'—12*10"-3 mm*

I —3,3*10"-4 mm

2. Kak u3MEHHUTCS MU YBEJIMUEHHUH UIMHBI CTEPKHS B J[Ba pa3a (IIpU MPOYMX paBHBIX ycnoBusax)? [Ipumennma dopmyna Ditnepa
(BpeMst Ha OTBET 5 MUHYTHI).

A — ymeHpmuTcs B 4 paza*

B — yBenuuures B 4 paza

I' — ymenbiuTcs B 2 pasa

J1 — yBenuuurcs B 2 paza

3. Haiitu nuaMeTp Kpyrioro Baja U3 pacuéra Ha IPOYHOCTH, €CJIN MToJaBaeMas MOIMHOCTh 15 kBT, ckopocTts Bpamenust 50 pazn/c,
nornyckaemoe HanpspbkeHue 25 MIla (BpeMst Ha OTBET 5 MUHYTHI).

A -39 mm*

B —39*10"-4 MM
I'—54 mm

I —44 mm

4. Kax nu3MeHuTCs HanpsKeHHe Ha IIOBEPXHOCTH KPYTIIOro Opyca, eClii KPYTAIIUil MOMEHT yBeIMYUTCA B TpU pa3a? (BpeMs Ha
OTBET 5 MHHYTHI).

A — yMEHBIINTCS B TPU pa3a

B — yBenuuutes B 9 pa3

I' — yBenuuures B Tpu paza*™

JI — ymenbimres B 9 pas

5. IIpamoit Opyc Harpyxaetcs BHemHeH cunoil F. [Tocne cHATHA Harpy3—Ku ero ¢popma i pa3Mepsl IOJHOCTHIO

BOCCTaHaBIMBaroTCs. Kakue geopMaiiiu IMeTi MecTo B JAaHHOM ciy4dae? (BpeMst Ha OTBET 5 MHHYTHI).
A — He3HAYUTEIHHBIC

B — ynpyrue*
I' — mnactuueckue
JI — ocTarouHble

6. Kakne HampspkeHUs BO3HUKAIOT B TIOTIEPEYHOM cedeHnn Opyca npu aeifctsun cun F1 u F2, pucynok 1? (Bpems Ha oTBeT 5
MUHYTBI).

A — HOpMaJbHBIC U KacaTeIbHbBIe™®

B — HopmanbHbIE

I' — kacaTenbHbIE

J| — HampspKeHUs OTCYTCTBYIOT.

7. Kak u3sMeHUTCs THOKOCTh CTEPIKHsI IPU 3aMEHE CXEMBbl KPEIICHUs! KOHIIOB ¢ BapuaHTa A Ha BapHaHT b, pucyHok 2 (Bpems Ha
oreeT 10 MuHyT)

OtBet: ymeHbHTCS B 2,85 pasa.

8. Haifti oceBoif MOMEHT HHEPIIMH OTHOCHTEIHLHO OCH, IIPOXOSIIEH Yepe3 OCHOBaHNE, PUCYHOK 3 (BpeMs Ha oTBeT 10 MUHYT)
Ortset: 879,2 cMm4.

9. Berancnuts u3rubarontiii MOMeHT B cedeHnH C, pucyHOK 4 (Bpems Ha oTeT 10 MHHYT)

OrtseT: — 2 kHMm.

10. Yxa3aTs cHIly Ha cXeMe Bajia, KOTopast U3Tn0aeT U CKpydHuBaeT Bajl, PUCYHOK 5 (Bpems Ha oTeT 10 MUHYT)

Ortser: Ft.

11. Kakoii u3 y4acTKOB Bajia HOCTOSSHHOTO cedeHus1 Hanbosee onaceH no npouHoctu? Pucynok 6 (Bpems Ha otBeT 10 MUHYT)
OtBert: 4 y4acToxk.

12. BeiOparth yuacTOK Baja, Iie JEHCTBYET TOJbKO M3rOaoIUil MOMEHT M ITOTIepeYHast cujla, pUCYHOK 7 (Bpems Ha oTBeT 10
MUHYT)

OTBeT: y4acTok 3.




1. MaTepuain, MexaHUIEeCKUE XapaKTEPUCTUKH KOTOPOTO HE 3aBUCST OT HANpPaBIECHHUH, TPOXOAIINX YEPE3 JAHHYIO TOUKY,
Ha3bIBaeTC ... (BpEMs Ha OTBET 5 MUHYT).

A — ynpyrum

B — onHOpoaHBIM

I' — u3oTponHBIM*

J| — opTOTpONHBIM

2. CBoiicTBO MaTepHaIa BOCCTAaHABIUBATH CBOKO ()OPMY M pa3Mephl IIOCIIC CHATHUS HArpy3KU Ha3bIBAeTCs ... (BpeMs Ha OTBET 5
MHHYT).

A — ympyrocteio®

B — mutactu4HOCTBIO

I' — mpouHOCTEIO

J| — U3TPOIHOCTBIO

3. I'unoresa, cOrmacHo KOTOPOH MaTepual MOIHOCTHIO U HEMPEPBIBHO 3aMOIHAET BeChb 00bEM Tella, Ha3bIBaeTCA TUIIOTE30H ...
(BpeMs Ha OTBET 5 MUHYT).

A — ynpyrocTtu

B — onHoponHoCcTH

I' — crutomHOM cpenbr™

J — u3orponHoctu

4. TIpoekius BEKTOpa MOJTHOTO HANPSHKEHHUS HA MJIOCKOCTh CEUCHUS HA3bIBACTCS. .. HANIPSDKEHUEM. (BpeMsl Ha OTBET 5 MUHYT).
A — HOMHUHAJIEHBIM

B — HOpManbHBIM

I" — xacaTenbHBIM*

JI — KOHTaKTHBIM

5. Ilpoekuust BEKTOpa MOJTHOTO HANPSIKEHUS! Ha HOPMaJIb K CEUEHHUIO HAa3bIBAETCH ... HAPsDKEHUEM. (BpEMsI Ha OTBET 5 MUHYT).
A — HOMHHAJIEHBIM

B — HOpMansHEIM*

I' — xacaTenbHBIM

JI — KOHTaKTHBIM

6. IIpencraBnena nuarpaMMa pacTsDKEHHS MaTepHaia, pucyHok 8. Ha3BaTe ygacTok, rae nedopManuy TOJIBKO YIIpyrue: (Bpems Ha
OTBET 5 MUHYT).

A -BC
B- OA*
- AB
JI-CD

7. Kak u3MeHUTCS HanpspKeHHe Ha MMOBEPXHOCTH KPYIJIOro Opyca, eClii KPYTSAIIUA MOMEHT yBEJIMUUTCA B TpH pa3a? (BpeMs Ha
OTBET 5 MHUHYT).

A — yMEHBIINTCS B TPU pa3a

B — yBenuuutes B 9 pas

I' — yBenuuures B Tpu paza*™

JI — ymenbmmres B 9 pas

8. Kak m3MeHHTCS HanpspKeHUE Ha MTOBEPXHOCTH KPYIJIOTO Baja, €CIIU IPU HEU3MEHHOM KPYTAIIEM MOMEHTE YBEINYUTh AUAMETP
BaJja B JiBa paza? (BpeMs Ha OTBET 5 MUHYT).

A — ymenbmmres B 16 pas

B — yBenuuutes B 9 pa3

I' — yBenuuures B 16 pa3

J1 — ymeHb1mtcs B 8 pa3*

9. banka HarpyxeHa cunoit F = 3 xH u momentom M = 4 xHwm. 3agans! pa3mepst: L=1wm;b=15 cm. 3HaueHne
MaKCHMaJIbHOT'O HOPMaJIbHOTO HaIPSDKEHUs B Oajike, pUCyHOK 9, pasHo ... MI]a.
(Bpems Ha oTBeT 10 MUHYT)

Ortser: 48.

10. Ha pucynke 10 nokasaH cTep:keHb, HArpy>KeHHBIN CUJIaMH, HalIPaBJICHHBIMU BAOJIb OCH. 3HAYEHUE MPOJIO0IBHON CHUIIBI B
ceuennn C-C paBHO ... (Bpems Ha otBeT 10 MUHYT)

OrtseTt: — 2F.

11. Ha pucynke 11 nokazan npsiMoii CTylieHYaThIi CTepKeHb, HATPY>KEHHBIN CUIIaMH, HAlIPaBIEHHBIMHU BJIOJIb €TI0 OCH.




HopwmanbHsle HanpsbkeHus B nonepeuHoM ceuenu 111 ygactka paBHEI ... (Bpems Ha oTBeT 10 MUHYT)
Ortset: F/t"2.

12. OgnonponetHas 6anka, pucyHok 12, HarpyxeHa cunoii F. Benuunnsl F, 1 3aganel. 3nauenue nomnepedyHoil cunsl B ceueHuu I-1,
1Mo aOCOIIOTHOM BEJTHMUYUHE, PABHO ... (BpeMs Ha oTBeT 10 MUHYT)

Ortser: F/3.

13. banka, pucyHok 13, qnmHoii 2L HarpyxeHa paBHOMEPHO pacIipeie]IeHHON Harpy3koi . 3HaueHre MaKCUMaJIbHOTO
M3rubaroIero MoMeHra (TIo abCOIIOTHON BEIMYIHHE) PABHO ... (Bpems Ha oTBeT 10 MUHYT)

Ortger: (q1"2)/2.

14. OnHonponeTHas KOHCONbHAas Oanka, pucyHoK 14, Harpyxena MmomeHTOM M =F*L. Benmunnsl F n 1 3anansl. 3HaueHus
U3rubaroIIero MOMEHTa 1 MOIepedHo Cuitbl B cedenuy -1, mo abcomoTHOM BestmunHe, paBHO ... (BpeMs Ha oTBeT 10 MUHYT)

Ortser: FI2uF/2 .

15. B cucreme KOOpAUHAT X0y CTATHYECKHII MOMEHT TPEYroJIbHHUKa, PUCYHOK 15, OTHOCHUTEIIBHO OCH OCH Y PaBEH ... (BpeMs Ha
otBeT 10 MUHYT)

Otger: (-b"3)/2.

16. CteprkeHb KBaIpaTHOTO CEYCHUS, PUCYHOK 16, HarpyxeH BHemrHuMH cuiaMu F u 2F. Jluneiinsie pasmepsr b u 1 = 10b 3amgaHs!.
3HadyeHrne HOPMaAJILHOTO HanpsbKeHHsl B Touke B paBHO ... (Bpemst Ha oTBeT 10 MUHYT)

Ortset: 180F/(b"2).

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl OlleHUBaHUSA

Kpurepuu onenusanus:

"HEyOBIETBOPUTENbHO" - CTyeHT IOKa3bIBAET CIA0BIH ypOBEHh TEOPETUIECKUX 3HAHUH, HE MOXKET IIPHUBECTH IIPHMEPHI U3
peanbHOl npakTuky. HeyBepeHHO 1 TOrMuecky HEeMoCnen0BaTeNbHO n31araeT Marepualn. HenpaBuibHO OTBE4aeT Ha
JIOTIOTHUTENIBHBIE BOIIPOCHI WK 3aTPYIHSIETCS C OTBETOM Ha HUX. He MMeeT 4eTKoro mpeAcTaBiIeHus 00 H3ydaeMoOM MaTepuaile,
JI0ImycKaeT rpy0sle omuoku. JleMOHCTpHUpYeT YaCTHYHEIE, (PparMeHTapHbIe, OUCHD IIOBEPXHOCTHBIC YMEHNS, JOIyCKasi IpyObIe
omMOKy. JIeMOHCTpUpPYEeT HU3KUI yPOBEHb BIaJCHUSI MATEPUAIIOM, JOMycKas rpyoble ommboku. Tect - Mmenee 60% MpaBUIBHBIX
OTBETOB.

"ynoB1eTBOpUTENbHO" - CTyNEHT IOKa3bIBAET 3HAHUE OCHOBHOI'O JIEKLIMOHHOTO U NIPAKTUYECKOTr0 MaTepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N0KeHUs. CTyICHT UCIBITHIBACT 3aTPYAHEHUS [IPU IIPH BEJICHUHU MPAKTHUECKUX TPHUMEPOB.
®parmenTapHoe, 3HaHUs 6e3 rpyObIX ommnOok YacTHdHbIe, IeMOHCTpUPYET yMeHHs 0e3 rpyobIx ommbok. He oTpaboTaHbl HaBBIKH
1 IpUEMBI CaMOCTOSATENHFHOM paboTHI 6e3 TpyosIx ommook. Tect - 60-74% npaBUITEHBIX OTBETOB.

"xopomro" - CTy/IeHT IOKa3bIBAET JOCTATOUHBIN YPOBEHb TEOPETHUECKUX U MIPAKTHUECKUX 3HAHUI, CBOOOTHO OIepUpyeT
OCHOBHBIMHU TTOHATHSIMU. YMEET aHATU3UPOBATh MPAKTUYECKUE CUTYaIlUH, HO IOITyCKaeT HeKOTOpble morpemHocTd. OTBeT
HOCTPOEH JIOTHYHO, MaTepHaIl U3J1araeTcsi FpaMoTHO. JleMoHCTpalys 3HaHui B 6a30BOM (CTaHIapTHOM) 00bEME, CHOCOOHOCTD K
pEIIeHHUIO THITOBBIX 3a1a4. J[eMoHcTparms yMeHHi Ha 6a30BOM (CTaHIAPTHOM) ypoBHE BraneHne 60a30BbIMH HABBIKAMH U
IpUeMaMH 0 KOHTPOJIEM HIH PyKOBOACTBOM. TecT - 75-84% mpaBUIBHBIX OTBETOB.

"oTnu4HO" - CTyEeHT MOKa3bIBAaeT HE TOJILKO BBICOKUI ypOBEHb TEOPETUUECKUX 3HAHUN MO U3ydaeMOll JUCHUIUIMHE, HO U BUIUT
MEKINCIUIUTHHAPHBIE CBA3H. YMeeT aHaIN3UPOBaTh MpakTHIecKue cuTyannd. OTBET MOCTPOSH JIOTHYHO. MaTtepuai n3iaraercs
4ETKO, SICHO, apTyMEHTHPOBAHO. Y MECTHO HCIIOJIB3YeTCSl HH(OPMAIIMOHHBIHN U HIUTIOCTPATHBHBII MaTepual. JleMOHCTpaIis
BBICOKOT'O YPOBHSI 3HaHHI; CHOCOOHOCTH CAMOCTOSITENILHOTO aHAJIM3a U pealln3alliy OJyYeHHBIX 3HAaHUH. JleMOHCTpalys yMeHur
BBICOKOT'O YPOBHSI; CHOCOOHOCTb Pa3padoTaTh CaMOCTOSITEIIbHBIH, XapaKTEPHBIi MOAXO0/ K PEIICHUIO IOCTaBICHHON 3a1a4n.
Brnanenne HaBbIKaMM M TIpHEMaMH Ha BRICOKOM YPOBHE, CIOCOOHOCTH JJaTh COOCTBEHHYIO OIIEHKY M3ydaeMoro Marepuana. Tecr -
85-100% mpaBUIIBHBIX OTBETOB.

7. YA EBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA

JI1.1 | Crenun II. A. CompoTHBIIEHHE MAaTEPHAIOB: YICOHUK Mocksa: Jlans, 2014

7.1.2. Jlono/HUTEILHAS JIUTEpPaTypa

ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |Buxkynos CtaHucnas ComnpoTuBIeHHE MaTePHAIOB: OCOOKE K penreHuo KoHTp. qomamHux | HoBocubupek: HCABT,
Buxkrtoposuuy, 3ajau [ cTyl. THeBHOM GopMbl 00ydeHus | 2012
MNuxmwxunoB Hukomnait
Cepreesuu, [TaxomoBa
JIropMmuia
BuagumuposHa
JI2.2 | BukynoB CraHucnas ConpoTHBIICHUE MaTEPUATIOB: TOCOOUE K PEIICHUIO KOHTPOJ. JOM. HoBocubupck: HTABT,
Buxroposuy, 3ama4 [ CTY/. THEBHOW (OPMBI 00yUIEHUS | 2012
MNuxmwxunoB Huxonait
Cepreesuy, [TaxomoBa
Jropmuna
BuagumuposHa
JI2.3 |Buxkynos C. B. Texandeckast MexaHuka. CoONpoTHBIICHHE MaTepPHANOB: yaeOHOe Hosocubupck: CI'YBT,
nocobue 2020
7.1.3. Metoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENTH 3armnaBue WznarenscTBO, TOA
JI3.1 |BuxkynoB CtaHucnas ConpoTuBieHHe MaTepHaloB: KOHCIIEKTUBHBII KypC IS CTYLI. Hosocubupck: HI'ABT,
Buxroposuu, WHXEHEPHBIX CIEeHaIbHOCTEH 2013
ITaxomoBsa Jlrogmuna
BnanumuposHa,
CaxuH IlaBen
BacunseBuu
JI3.2 | Bukynos CtaHucnas ConpoTuBieHUe MaTEPUANIOB: KOHCIIEKTUBHBIN KypC Ul CTYIEHTOB Hosocubupck: HI'ABT,
Bukroposuy, MH)KEHEPHBIX CHEIMAIbHOCTEN 2013
ITaxomoBa JIronmuiia
BnagumuposHa,
CaxuH [laBen
BacunseBuu
JI3.3 | BukynoB CtaHucnas ComnpoTuBIICHHE MAaTEPUAIOB: METOIMYCCKUE YKa3aHUS 110 Hosocubupck: CI'YBT,
Buxroposuu, BBITOJTHEHHIO JTa00PaTOPHBIX paboT 2021
ITaxomoBsa Jlrogmuna
BnagumuposHa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJAYJIS)
Hasnauenue Ob6opynoBanue
JlabopaTopus conpotuBieHus | AynutopHas nocka; KomruiekT yge6HOM Mmebenu; MynsrumenuitHoe oOopynoBaHHE: HPOEKTOP
MaTepHuagoB - yueOHas | (mepeHocHol), skpaH (crauuonaphsiii), IIK (mepeHocHoit); JlabGopartopHbie creHAbl: YueOHas
aymuTopWs  UI1  TPOBEACHUS | yHHBEpCaJbHAS HCIBITaTeNbHAas MallnHa, MeXaHWYecKHe HWCIBITaHud MaTepHaioB, llpecc ¢

a00paTOPHBIX 3aHATHI

moTtopoMm ['arapmna, Mammna ucneiratensias KM-50-1, Mamuna ucnisitarensaas P-5, Mammuna
ucnbiTarenbHass YM-5; JlabopaTopHble yCTaHOBKH: YcTaHOBKa maisi uccienoBanus CM-21
(masTHUKOBBIH Komiep 300/1x), YcranoBka yueOHnas CM-5

Jlabopatopus COIPOTHBIICHHUS
MaTepHUaIOB - yaeOHas
aymuTopus U1 TPOBEACHHS
TEKYILETO KOHTPOJIS "

MPOMEXYTOYHON aTTeCTalluu

AynuropHast nocka; Komruiekt ydeOHON MeOenn; MynbTMenniiHOE 00OpYIOBaHUE: MPOCKTOP
(mepenocHoit), skpan (cramuonaphsiii), IIK (mepenocHoit); JlabopaTopHble cTeHIBl: YueOHas
YHUBEpCallbHasl HCIbITaTeNbHass MallliHa, MeXaHWdecKue MCIbITaHus Marepuanos, [Ipecc c
moTtopoM [arapuna, MammHa ucneitatenbHas KM-50-1, Mamuna ucnisitarensHas P-5, Mamnna
ucnbiTarenbHass YM-5; JlaGopaTopHble yCTaHOBKH: YcTaHOBKa sl wuccienoBanus CM-21
(mastauKOBBIH Komep 300/1x), YcranoBka yuebnas CM-5

JlaGopatopust COIPOTHUBIICHHUS
MaTepHalloB - y4eOHast
aymuToOpHs U1 TPOBEACHHSA

TPYNIOBBIX W WHIUBUAYAJIBHBIX
KOHCYJIbTalINH

AynuropHast nocka; Komruiekt ydueGHOM meOenu; MynbTuMenniiHoe 00OpyHOBaHUE: MPOEKTOP
(nepeHocHoit), skpan (cramuonaphsiii), IIK (mepenocHoit); JlabopaTopHble CTeHIBI: YueOHas
VHUBEpCaJIbHAsl HCIBITaTeNIbHAsE MalluHa, MeXaHWdecKkne HWCIBITaHus MarepuanoB, [Ipecc ¢
motopoMm ["arapuna, Mammna ucneitatensHas KM-50-1, Mammnaa ucnsitarensHas P-5, Mamuna
ucneitarenbHas YM-5; JlaGopartopHble ycTaHOBKM: YcTaHOBKa s uccienoBanus CM-21
(masTHIKOBBIH Komep 300/1x), YcranoBka yue6Hass CM-5

JlabopaTopus CONpOTHUBICHNS | AynuTopHas nocka; KomruiekT ydeOHONW Mebenmn; MynbsrumenuitHoe o0opymoBaHHE: IPOEKTOP
MaTepuaIoB - y4yeOHasl | (mepeHocHoil), skpaH (cranuonapusiii), [IK (mepenocHoit)

aymuTopusl Ui TPOBEACHHS

3aHATHH JICKIHOHHOTO THIIA

YueOHas ayIUTOPHS Ui | AyoutopHast  nocka;  Komrutekt  ydeOHo#t wmeOenmu; JlabopatopHeie creHapl:  MamuHa

IPOBEIEHHs TEKYLIEr0 KOHTPOJISL
U IIPOMEXKYTOYHOM aTTECTalH

yauBepcansHas 'MC — 50, Ilpecc rugpaBmuueckuit [1I-100, Mammna ucnertarensHas MUIT-
10, Mammna ucnbitarensHas MUII-100-2, Mamuna paspeiBHas PM-30-1, Mamvnaa pa3pbeiBHas;
JlaboparopHbie ycraHOBKH: YcraHOBKa yueOHas CM-11, YcranoBka yueOnas CM-14, YcraHoBka
yaebnass CM-31, Yuebnast ycranoBka CM-18

YuebOnas
MIPOBEICHHSI

ayAUTOPHS IS
TPYIIOBBIX u

AymutopHast nocka; Kowmruekr yueOHOMt wmeGenu; JlaGopaTtophele creHapl: MamuHa
yauBepcanibHass [MC — 50, Ilpecc rumpasnuueckuit [1I-100, Mamwunaa ucnsitatensHas MUII-




WHIUBUYaJIbHBIX KOHCYJAbTAIIUHN

10, Mamuna ucnsitarensaas MUII-100-2, Mammsa paspsiBHas PM-30-1, MammHa pa3pbIBHAS;
JlabopatopHble ycTaHoBKH: YcraHoBKa yueOHas CM-11, YcranoBka yueOnas CM-14, YcraHoBka
yaebnast CM-31, Yuebnas ycraHoBka CM-18

Jlabopatopus HCTIBITAHUS
MaTepuanoB- ydeOHas ayJuTOpHs
JUIL TIPOBENICHUS JIaDOPaTOPHBIX
3aHATHH

AymutopHas pmocka; Kommrekt y4ueOHo# MeGemm; JlaGoparopHele cTeHmpl: MammHa
yauBepcansHas MC — 50, Ilpecc rugpaBmuueckuii [1I-100, Mammna ucnertarensHas MUIT-
10, Mammna ucnbitarensHas MUII-100-2, Mamuna paspeiBHas PM-30-1, Mamunaa pa3pbeiBHas;
JlaboparopHbie ycTaHOBKH: YcTaHOBKa yueOHas CM-11, YcranoBka yueOHass CM-14, YcraHoBka
yaebnass CM-31, Yuebnast ycranoBka CM-18




