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ConpoTuBiieHre MATEPUAJIOB

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi TexHHYecKkoil MEXaHUKH U MOAbeMHO-TPAHCIIOPTHBIX MAIIMH

O6pazoBarenbHas 20.05.01 CneunansHOCTs "IloskapHas 6€30mMacHOCTE"

porpamMma roj Hayaja HOATOTOBKH 2022

Kamudukarus Croenuanucr

Dopma o0yueHHs o4Hast

OO01mmast TpyI0eMKOCTh 43ET

Yacos 1o yueGHOMY IJIaHy 144 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: 3a4eT ¢ OLIEHKOH 4
AyJUTOPHBIE 3aAHATHS 54 KOHTpOJIbHAs paboTa 4
caMocCTosTeIbHas paboTa 70

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3anstuit v | PO | v PIT
Jlexun 18 |18 [18 |18
JlabopaTopHbie 18 |18 |18 |18
[IpakTuueckue 18 |18 |18 |18
WNHast koHTaKTHAs 20 (20 |20 |20
pabora
HUroro ayn. 54 |54 (54 |54
KonraktHas pabora |74 (74 |74 |74
Cam. pabota 70 |70 |70 |70
HUroro 144 | 144 | 144 | 144




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BHICIIET0 00pa30BaHUs - CIIEHHUATIUTET 1o cnenuaibHoctu 20.05.01
IMoxxapHast 6e3omacHOCTh (Tpuka3 MunoOpHayku Poccun ot 25.05.2020 1. Ne 679)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pﬁ30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

20.05.01 CnenuanbraocTts "IloxxapHast 6e30nmacHOCTB"
roJl Havaja moAroTosku 2022

PaGouyio nporpamMmy cocTaBuJi(u):
k.m.u., Joyenm, Iaxomosa Jloomura Braoumuposna
Pabouas nmporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

3aBenyromuii kadenpoit [Taxomosa Jlrogmuna BragumuposHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AMCIMIUIMHEI ABIAETCS 0OecedeHre 6a30BOro ypOBHS 3HAHUH M HABBIKOB, HEOOXOMUMBIX I ()OPMHUPOBAHHUS
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 | TpeOoBaHusI K NpeABAPHUTEIbHON MOATOTOBKe 00y4aloerocs:

2.1.1 | Mexanuka >XUJIKOCTH U ra3a

2.1.2 | MaremaTuka

2.1.3 | ®usuka

2.1.4 | Xumus

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOECHUE TAHHON TUCIHILTMHBI (MOIYJI51) HEOOX0TUMO KAK
npeamecTByomiee:

2.2.1 | be3zonacHOCTb KU3HEAEATENILHOCTH

2.2.2 | Teopus ropeHus u B3pblBa

2.2.3 | Hane:xHOCTh TEXHUYECKUX CUCTEM U TEXHOTE€HHBII pUCK

2.2.4 | OpraHm3aOHHO-CITY)KeOHas TPAKTHKA

2.2.5 | IIporHo3upoBaHKe ONMACHBIX (aKTOPOB MOXKapa

2.2.6 | TemmoTexHUKa

2.2.7 | ®U3UKO-XUMHUYECKHE OCHOBBI Pa3BUTHS U TYLICHUS I10KapOB

2.2.8 | Hayuno-uccnenoBarenbsckas paboTa

2.2.9 | TexHoMOTHA BEJCHUS CTPOUTEITHHO-BOCCTAHOBUTEIIFHBIX paboT

3. KOMIETEHIIUY OBYYAIOIETOCSI, OPMUPYEMBIE B PE3YJIETATE OCBOEHHUS JIUCIUILINHBI
(MOZY.JIs)

OIIK-3: CnocodeH pemiaTh NPUKJIAAHbIE 321a4i B 00J1aCTH o0ecniedeHHUsl MOKAPHOI 6e301aCHOCTH, OXPAaHbI OKpYKalouieil
cpeaBl H IKOJOTHYECKO 0e30MacHOCTH, HCIOJIB3Y TEOPHIO H MEeTOABI (yHIAMEHTATBHBIX HAYK;

OIIK-3.1: Ananu3, KpUTHYECKOE OCMBICIICHNE HH(POPMALNH, YMEHHE pacCMaTPH-BaTh BO3MOXKHBIC BApHAHTHI pelie-His 3a1a41

OIIK-3.2: [IpumeneHue 3HaHui (HyHAaMeH-TAIBHBIX HAYK AJIS pellieHus 3aja4d B 00JacTu obecreueHus mokapHoi 6e301acHoCTH,
OXpaHbI OKPY>Kato-111eH Cpebl M SKOIOTHUECKOH Oe3-0ITacCHOCTH

OIIK-11: Cnoco6eH ¢opmMyIupoBaTh U pelIaTh HAYYHO-TEXHUYECKHe 324U 10 o0ecnedeHUuI0 6e30MaCHbIX YCJI0BU U
O0XpaHBbI TPYAA B 00J1aCTAX MOKAPHOI 6€30MACHOCTH, TUKBUAAIMYU MOCIEICTBUI Ype3BbIYAHBIX CUTYaLHii, CIACEHUS]
YyeJI0BeKa, 3alUThI OKPYKAIOLEeH cpeabl.

OIIK-11.1: IlpumeHeHue B IpoGeCcCHOHATBHON ESTENbHOCTU 3HAHUH (DH3UIECKUX U XUMHUYECKAX 3aKOHOMEPHOCTEH! ITPo1eccoB
BO3HUKHOBEHHS TOpe-HUS ¥ B3pbIBa

OIIK-11.2: ITpumeHeHHUE B IpodecCHOHATBHON chepe METOI0B o0ecieueHUs 0e3-0ITacCHOCTH U COXPAaHESHUs OKPY-XKAOIIeH cpebl

OIIK-11.3: IlpnmeHeHue B IpodhecCHOHATBHON chepe METOXOB OLICHKH M CIIOCOOBI CHIKEHHS OKapHBIX PHCKOB

OIIK-11.4: ITpumenenue B mpodecCHOHANBHON cepe METOIOB PELISHNUS 3314 110 OLIEHKE HaJle)KHOCTH TEXHUYECKUX CUCTEM

OIIK-11.5: IlpuMeHeHHE B PO ECCHOHATBHON chepe METOIOB U CPEACTB CBSI3H, ONOBEICHUS 1 aBTOMaTH3UPOBaH-HBIX CHCTEM
yrpaeieHust; 3QPeK-TUBHOE HCIIOIH30BaHNE KOMIUIEKCA MPOrPAMMHO-TEXHUIECKUX CPECTB CBSI3H U YIPABICHHS




B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | YcnoBus paBHOBECHS TBEPABIX TN U KOHCTPYKLIMMI.

3.1.2 | MexaHn4eckue CBOICTBA CTPOUTENbHBIX U KOHCTPYKIIMOHHBIX MaTEPHAJIOB (TIJIACTUYHBIX U XPYIKHX).

3.2 | YMeTh:

3.2.1 | OnpenensaTs peakUu OIOp U CBsI3el, HEHTP TSHKECTH NPOCTEHIINX Tel, BHYTPEHHUE CHIIBI B CTEPKHEBBIX KOHCTPYKIIHAX
OT BHEIITHUX HAarpy30K U CTPOUTH rpaduKH.

3.3 | Bragern:

3.3.1 | HaBbikamu 4TE€HUsI SIIOP.

4. CTPYKTYPA JUCLUILIMHBI (MOAY.JIST)

Bun HaunMeHoBaHMe pa3e10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlutreparypa | IlpIlo
3aHATUSA / Kype AroT

Paznen Paznen 1. OcHoBHBIE MOJIEJIbHbBIE npeacraBJaCHUus U INOHATUSA
CONMPOTHUBJICHUA MATCPHUAJIOB.

Jlex OCHOBHBIE MOJIEIbHBIE IPEICTABICHUS U IOHATHSI COIPOTUBICHUS 4 1 JI1.1 0
Matepuainos. /Jlex/ JI1.2712.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4

Cp OCHOBHBIE MOJICJIbHBIC MPEACTABICHUS U MTOHITHS CONIPOTHBIICHUS 4 8 JIT.1 0
Matepuanos. /Cp/ JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4

Pazgen Pa3nen 2. BHenrnue u BHyTpeHHue cuiibl. Metoa ceyennii Ilonsitue o
Hanpsukenusix. LlenTpaabsHoe pacTsikeHue — cxKaTHe CTEPKHS.

Jlek Buemnue u BHyTpeHHHE cuibl. Metoa cedenuii [lonstue o 4 4 JI1.1 0
HanpspkeHnsX. L{eHTpanbHoe pacTshkeHHe — cxKaTHe CTepxHs. /JIex/ JI1.2J12.1
J2.2712.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4

IIp Buennue u BHyTpeHHUE cuiibl. MeTon cedenuit [lonsarue o 4 6 JIT.1 0
HanpspkeHusX. L{eHTpanbHoe pacTsbkeHne — cxxatue crepxHs. /Tp/ JI1.2J12.1
J2.2J12.3
J2.4 J12.5
JI12.6J13.1
JI3.2J13.3
J13.4

JIab Buennue u BHyTpeHHue cunbl. Meton cedenuil Ilonsarue o 4 2 J1.1 0
HanpspkeHUAX. LIeHTpaabHOE pacTsKeHne — CKaThe cTepikHs. /J1ab/ JI1.2J12.1
J12.2712.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4

Cp Bueninue u BHyTpeHHue cuinbl. Meton cedenuil Ilonsarue o 4 14 J1.1 0
HanpsDKeHUsX. LIeHTpanbHOe pacTshikeHue — cxkaTue crepkHs. /Cp/ JI1.2J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
J13.4

Pazpen | Paspen 3. MexaHnuyeckue XapaKTepuCTUKH MaTepHaJIoB.
CraTnyecKku HeonpeaeauMble 3a1a4l HA pacTs:KeHHe MM CKaTHe
cTep:KHeil. AHAJIM3 HANIPSKEHHO-1e()OPMUPOBAHHOIO COCTOSIHUS B
TO4Ke TeJa.




Jlex

MexaHuYeCcKHe XapaKTepUCTUKN MaTepHanoB. CTaTHuecKku
HeoNpeeUMbIe 33/1a41 Ha PacTsSHKEHHE MM CKaTUE CTepyKHeH. AHaIu3
HaINpsDKeHHO-1e(hOPMUPOBAHHOTO COCTOSHUS B TOUKe Tena. /JIek/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3

J13.4

IIp

Mexannueckue XxapaKTepUCTUKU MaTepuanoB. CTaTHuecKu
HeoNpeIeUMbIe 3a1a4i Ha pacTsHKEHHUE MM CKaTUe CTepyKHeH. AHamu3
HaIpsHKEHHO-e()OPMUPOBAHHOTO COCTOSIHUS B TOoUKe Tena. /I1p/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3

JI3.4

JIab

MexaHUYecKHe XapaKTepUCTHKN MaTepranoB. CTaTHIecKH
HEONpeIeIUMbIC 33/1a4i Ha PACTSHKEHHE WM CKaTHe CTepKHeH. AHamm3
HanpsHKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS B TOUKe Tena. /J1ab/

JI1.1
JI1.2712.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3

J13.4

Cp

MexaHH4ecKUe XapaKTePUCTUKK MaTepranoB. CTaTHYeCKH
HEOIPEICIUMbIE 33/1a41 HAa PACTSDKEHUE MIIM CXKATHE CTEPXKHEH. AHaIN3
HaNpPsDKEHHO-1e(OPMUPOBAHHOTO COCTOSHUS B Touke Tena. /Cp/

14

J1.1
JI1.2712.1
JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3

JI3.4

Paznen

Pa3nen 4. l'eomMeTpryeckne XxapakTepucTuKku cedenui. Jedopmanmus
caBura. Kpyuenue Basnos. [Ipsmoii nonepeunslii M3rud crep:kHs.

Jlex

I'eomeTpraeckne XapakTepUCTUKH cedeHni. [leopmarys csura.
Kpyuenue Banos. [Ipsmoit monepeunsiit m3rud crepxHs. /JIex/

JI1.1
JI1.2712.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3

JI3.4

Ip

I'eomeTpuyeckye xapakTepucTuky ceueHui. Jegopmanns casura.
Kpyuenue Banos. [Ipssmoit monepeunsrii m3rud crepxHs. /I1p/

J1.1
JI1.2J12.1
JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3

JI3.4

JIab

I'eomeTprueckue XxapakTepucTuku ceueHuid. Jledopmarus casura.
Kpyuenue Banos. [TpsMoii monepednbiid u3rud crepxus. /J1ad/

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3

J13.4

Cp

I'eomeTprueckne XxapakTepuCTUK cedeHuit. Jleopmarys ciBura.
Kpyuenue Banos. [Tpsamoii nonepeunsiii u3rubd crepxus. /Cp/

16

J1.1
J1.2J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3

JI3.4

Paznen

Pazgen 5. CraTudecku HeolpeJenMble Hepa3pe3Hble 0ATKH.

Y CToiYHMBOCTD HEHTPAJIBHO CXKATBIX cTep:kHeil. Teopun nmpovyHocTu.

OCHOBBI pallMOHAJILHOTO TPOoeKTHPOBanusa. KomOunupoBanHoe
Harpy;eHue crepskHeii.Pacyer m10cKuX KPpUBBIX

OpycbeB .JIluHaMHYeckHe HarpyxeHHus (CHJIbI HHEpLUHH, Yiap,
BUOpanms).




Jlex CraTuuecku HeolpeaeIrMble Hepa3pe3Hble Oamku. Y CTOHYUBOCTD 4 4 J1.1 0
LIEHTPAJILHO CXaThIX cTepykHel. Teopun npouHoctu. OCHOBBI JI1.2J12.1
PpaIMoOHATFHOTO MPOSKTUPOBaHUsA. KOMOWHUpPOBaHHOE HArpy)XeHUE JI2.2J12.3
cTepxHel. PacuyeT mnockux KpuBEIX OpycheB .JlMHAMIUYECKHE J12.4 J12.5
HarpyxeHust (CHJIbl UHEpLMH, yaap, BuOpauus). /Jlex/ JI2.6J13.1

JI3.2J13.3
J13.4

IIp CraTiuecku HeolpeeIMble Hepa3pe3Hble Oamku. Y CTOHYNBOCTD 4 4 J1.1 0
LIEHTPAJIHO CXKaThIX cTepkHell. Teopun mpounoctu. OCHOBBI JI1.2J12.1
PaIMOHATIBHOTO MPOSKTHPOBaHus. KOMOMHHPOBAaHHOE HATpY)KEHUE JI2.2J12.3
cTepkHel. PacdeT mrockux KpuBHIX OpycheB .JMHAMIYECKHe J12.4 J12.5
HarpyxeHus (CHIIbI HHEPLIUH, yaap, subpamus). /IIp/ J12.6J13.1

JI3.2J13.3
J13.4

JIa6 CraTryecKky HeolpeIeTuMble Hepa3pe3Hble OanKku. Y CTOMIHUBOCTD 4 6 JI1.1 0
LIEHTPAJIbHO CKaTbIX cTepkHEl. Teopuu mpounoctu. OCHOBBI JI1.2712.1
palroOHaTIBHOTO MPOeKTHpoBaHus. KoMOMHMpPOBaHHOE HAarpyXKeHUe JI2.2J12.3
cTepykHel. PacueT rIockux KpUBbIX OpycheB .JlnHaMuveckne J12.4 J12.5
HarpyXeHus (CHIIBI HHepLUH, yrap, Buoparws). /J1ad/ J12.6J13.1

JI3.2J13.3
JI3.4
Cp CraTHyecKH HeolpeaeIuMbIe Hepa3pe3Hble OanKku. Y CTOHYHUBOCTD 4 18 JIT.1 0
LIEHTPAJILHO CKaTbIX cTepkHel. Teopuu mpounoctu. OCHOBBI JI1.2712.1
pannoHaIBHOTO IPOeKTHpOoBaHUs. KoMOMHHpOBaHHOE HArpyXeHue JI2.2J12.3
cTep>kHel. Pacuer rockux KpuBbIx OpycheB ./luHaMuueckue J12.4 J12.5
Harpy)xeHusl (CHIIbI UHEPIIHH, yaap, Buopanus). /Cp/ JI2.6J13.1
JI3.2J13.3
J3.4
HUKP Texymwuit kouTpons /MKP/ 4 20 JI3.1J13.2 0
JI3.3J13.4

5. COAEP)KAHME AVNCLHUILIMHGBI (MOAYJIST)

Tema 1 OcHOBHBIE MOZIENIbHBIE IPEICTABIEHHS U OHATHS CONPOTUBIEHHS MaTEPUAIOB.

IMpenmer 1 3agadn Kypca COMPOTUBICHUS MaTepHaroB. Mozens nedopmupyemMoro tena. 'umoress! u gomynieHus. [IoHsaTs
IIPOYHOCTH, KECTKOCTU M YCTOMYMBOCTU KOHCTPYKIUH.

Tema 2 Bremrnue u BHyTpeHHue cunbl. Metos ceduenuil. [Tonsitue o HanpsbkeHusix. LleHTpanbHOe pacTskeHHe — CKaTHE CTEPIKHS.
Bubl onopHBIX 3aKpenIeHnii U BHEIIHUX Harpy3oK. OnpeneneHre KOMIIOHEHT BHYTPEHHUX CUJI METOJ0M ceueHUi. [lonsTus
HaNpsDKEHUHN U UX KOMIIOHEHTOB. MIHTErpanbHble 3aBUCUMOCTH MEXY BHYTPEHHUMHU CUJIAMU U HAIIPSXKECHUAMU, UX CBA3b C
nedopmanmsamu. Hanpspkenus u gehopmanyy CTep>KHEeH Mpu pacTsbKeHHH - cxatuu. [lepememenust ceuenuid. [lpononsHbie u
nonepedHsle fedopMainu crepxkHel. 3akoH ['yka. Y cII0BUsS IPOYHOCTH U KECTKOCTH IIPU OJHOOCHOM PACTSIKEHUH WITH COKaTHH.
Tema 3 MexaHnuueckue XapakTepuCTUKU MaTepuanoB. CTaTHYECKU HEOIPEAEIUMBIE 3a/1a4l Ha PACTSDKEHUE WIH CHKATHE CTEP)KHEH.
AHanu3 HanpspKeHHO- e OpMHUPOBAHHOTO COCTOSTHUS B TOUKe Tena [5-7].

OKkcrnepuMeHTalbHOE UCCIIeJOBaHNE MEXaHNYECKUX CBOMCTB MaTepuanoB. Buabl MaTtepuanos. JluarpaMmbl pacTsKEHUS U CKaTHUSL.
XapaKkTepUCTUKU IIPOUHOCTH U XKECTKOCTU MaTepuaoB. JlomyckaeMble HaNpsDKEHUs. Y CIIOBUS IPOYHOCTH IIPU PACTSKEHUH WIN
CKaTuM cTepxHd. Pacuer Ha aelicTBue Harpys3ok. Pacuer Ha u3ameHeHue tremneparyp. MoHTaxxHble yCuiusl. Buabl HapssKeHHBIX
cocTosHUH U ux aHanu3. [ maBHbIe HanpsbkeHus. ['paduueckoe npeacTaBieHre HANMPSHKEHHOTO COCTOSIHUA Ha kpyre Mopa.
JedopmupoBaHHOE cOCTOsIHNE U ero aHann3. O000mEeH b 1 00beMHBIH 3aKkoH ['yka. [ToTeHnuansHas sueprus nedpopmariy.
Tema 4 'eomeTpHueckue XapakTepHCTHKH ceueHni. Jlepopmanus capura. Kpyuerue Banos. [Ipsmoit momepednsiii u3rub
CTEPAKHS.

CraTudeckre MOMEHTSHI IUIOLael 1 UX HCIONb30BaHUE AT ONpeeTeHUs] KOOPAUHAT IIeHTpa TshkecTH cedeHHs. OceBoi,
[EHTPOOCIKHBIN U MOISPHBIA MOMEHTHI HHEPIHUH. BEIYrcIIeHre MOMEHTOB HHEPIIUH COCTaBHBIX CEYeHHH. [I3MeHeHe MOMEHTOB
UHEPLUY [IPU NapajuleIbHOM NIEPEHOCE U OBOPOTE ocell. I'maBHbIe MOMEHTHI MHepuuu. OpueHTanus raaBHbIX oceil. Kpyr
u”epuun. HanpskeHHO-TeopMHUpOBaHHOE COCTOSHUE NIPU YUCTOM ciBHre. 3akoH ['yka nmpu casure. 3aBucuMocTs Mexkay E, G u
JUIS U30TPOMHBIX MaTepuanoB. Kpyuenue BanoB. Omopsl KpyTsaux MoMeHToB. Hampsbxenus npu kpyueHun. IlonspHelit MOMEHT
UHEPLUHU U MOJIIPHBIM MOMEHT CONPOTUBIIEHUS. YTJIbI 3aKpyYHBaHUs. Y CIIOBUS IIPOYHOCTH U SKECTKOCTH IIPU KPYUEHHH.
Onpeznenenre 1MaMeTpoB BaJioB. M3rub mpsiMoro cTep KHs B OJHOH INIaBHOH miockocTd. M3rubatommii MoMeHT (M) 1 monepedHas
cuna (Q) B TIONIEPEYHOM CEYEHUM OAJIKH M UX SITIOPBI.

Juddepernmansabie n HHTErpanbHble cooTHoIneHus J{. M. JKypaBckoro Mex 1ty CHIIOBEIMHU (pakTOpamH.

HopmanbHble HanpspKeHUS TP YUCTOM H3rHOe. Y CI0BHE MPOYHOCTH IO HOPMAIBHBIM HANPSDKCHUSAM MPH H3THOe OaIKH.

Tema 5 Crarudecku HeonpeAeIrMbIe Hepa3pe3Hble Oalky. Y CTOWYNBOCTD IIEHTPAJIbHO — CKATHIX CcTepikHEeH. Teopuu

npoyHocTd .OCHOBBI PalJMOHANBHOTO MPpoeKTupoBaHus. KoMOnHUpoBaHHOE HarpyxeHue. PacdeT MIoCcKUX KPUBBIX OPYChEB.
JuHaMudeckre Harpy>KeHus! (CHITbI MHEPIIMH, yIap, BUOpaIus).

Pacuer cratndecku HeonpenenuMbIx 6anok. JInmmaue cBsa3u. CTeneHb CTaTHIeCKOH HeonpeaeTuMocTH. BeiOop parnoHansHON
OCHOBHOI CHCTeMbI MeTO1a CUII. PACKpBITHE cTaTHUECKOI HEONpeIeTMMOCTH METOIOM CHII: KaHOHHYecKas popma. YpaBHEHHe
Tpex MoMeHTOB. [IpoBepkn .Y croiunBas n HeycToW4nBast (POPMBI paBHOBECHS THOKUX CTep)KHEH IpH cxaTnu. Kputudeckas cuia.
Dopmyna JI.Onepa i uaeansHO ynpyrux crepskHei. @opmyna @.C.SIcuHCKOTO NMpH HEYNIPYroM Ae(opMHUPOBAHUHL.




[IpakTHueckue pacyeTsl CTepKHEH Ha yCTOMIUBOCTE. | MOKOCTD CTEPIKHS U €€ BIMSHIE Ha BEIHUHHY KO (UITHEHTa CHIDKEHUS
OCHOBHOT'0 JIOITYCKaeMOTI'0 HanpshKeHUsl. PacueT Ha yCTOMYMBOCTh COCTABHBIX CTEPAKHEH. Y CI0BHS NIPOYHOCTH HPH CIOKHOM
Harpy)xeHud. Teopuy MPOYHOCTH: HaHOOIBIINX HOPMAJIBHBIX HAPSDKEHMH, HANOONBIINX eopManiii, HanOOIBIINX KacaTeIbHBIX
HAINPSDKCHUH, IPeeIbHON SHEpruu n3MeHeHHs (opMel Tena. Korctpykimu ¢ Tpenmaamu (teopust I'puddurca, Kpurepunit
WpBuna). O6uwmii cinydaii HarpykeHus ctepskneil. Kocoit naru6 6anok, kak u3rud B ABYX INIaBHBIX IUIOCKOCTSX. HampsbkeHus u
HepeMELICHHUS IIPU KOCOM n3rnde 6ajiok. Y ClloBHE IPOYHOCTH . BHEIIGHTPEHHOE PACTSHKEHUE MIIH CxKaTHE cTepxHed. KomoHHbI
[IpY BHELIGHTPEHHOM cxatuu. Pacnipenenenue HanpsbkeHuil. ¥ cinosus npounocty. HelitpanbHas nunus. SIapo cedenus. Pannyc
unepuun . Kpydenue c usru6om. Pactipenenenue HanpspxeHui. [IpuMeHeHe THIIOTe3 IPOYHOCTH IS ONPEAeNICHUs THaMeTpa
Bana. OOIMi cirydaii cioxHoOro conpotusieHus . OnpezeneHne HalpsHDKCHUH B Opychsx OOJIbIIOI KpUBH3HBL. Pacuer Ha
npodHocTh. OnpeencHue nepeMenieHni . Bunpl JuHaMuuecKux HarpykeHui. JIBikeHne KOHCTPYKIMI C yCKOpEeHHEM. Y JapHOoe
HarpykeHre KOHCTPYKIUH ¢ OAHOM CTeleHbi0 CBoOO0 b, [lnHamMuueckui koadduinenT. BHesamHoe Harpyxerue. [IpogonsHbI 1
nonepeyHsli ynap. BudpanuonHoe Harpyxenue. CoOCTBEHHas M BBIHYXA€HHAas 4acTOThl. OMacHOCTh pe30HaHcA.

Coneprxanne 1ab0paTOPHBIX paboOT

Tema 2. LlenTpanbHOE pacTsKEHUE-CIKATUE CTEPKHS MeXaHHUeCKHe XapaKTePUCTUKU MaTepPHaoB.

VcnblTanue Ha pacTsKEHUE MalloyrJIEpOAUCTON cTaiu. McnblTaHue CTanu U 4yyryHa Ha ckaTue. OnpeneneHue Moy
IIPO/IOJIBHON YIPYrOCTHU IIPU PACTSXKEHUU CTAIBHOIO CTEPIKHS.
Tema 3. Jledopmanus casura. Kpyuenue. IIpsimoii monepeyHslii M3rub crepiHs. Onpeznenenre MOAYJS CIBUTA CTaJbHOTO
crepxHs. OnpezeneHne NporunOoB U YIJIOB IOBOPOTA IIPH INIOCKOM U3THOE.
OmnpeneneHne HOPMANTbHBIX HAIPSHKEHUH B KOHCOJIBHOM Oanke.
Tema 4. 'eomeTpudeckue XxapakTepuCcTHKH ceueHuil. Jlepopmanus casura. Kpyuenue Banos. [Ipsamoit monepeunsiit u3rub
ctepxkHsa. OnpeneneHue NporudoB U yriaoB MOBOPOTA MPH IIIOCKOM HM3THOE.
OmnpeneneHne HOPMANTbHBIX HAIPSHKEHUH B KOHCOJIBLHOM Oarnke.
Tema 5. Ctatuuecku HeoNpeaeIUMbIE Hepa3pe3Hble OalKu. Y CTONYMBOCTS IEHTPATIBHO CXKATBIX CTEPIKHEH.

OmnpeneneHue peakiuy cpeJHell omopsl IBYXIPOIETHOH HepaszpesHol Oamku. OnpeneneHue OMOPHOTO MOMEHTA B
CTAaTHYECKU HeoNpeaennMoii Oanke. OnpeeneHre BEIMIMHBI KDUTHIECKOH CHITBI CKAaTOTO CTEPIKHSL.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

3a4eT ¢ OLEHKOM

6.2. Tembl NUCbMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

Tunossie TCOPCTUUCCKHUEC BOIIPOCHI K Sa‘IéTy C OHeHKOﬁ 110 JTUCHUIIIIMHE:

. IIpenmer HayKH O CONPOTUBICHUH MaTepUAIIOB.

. DJIEMEHTHI KOHCTPYKINH ¥ KiTacCU(UKaNUs BHEIITHUX CHIL.

. OCHOBHEBIC JOIYIIEHNS, TPHHIMAaeMbIe B MOJIETH Ae(hOPMUPYEMOTO TBEPIOTO TEla.

. IonsiTHEe 0 pacyeTHOU CXeMe U BUJIbl OLIOPHBIX 3aKPEILICHUM.

. OmpeneneHne BHyTPEHHUX YCUIUI METOIOM cedeHHH. KOMIMOHEHTBI BHYTPEHHUX CHUIL

O N R S R

. Ionstue HanpspxkeHnd. KOMIOHEHTHI HAIPSKEHUH.
. Pactsixenue u cxxatue. OnpenencHue IpoJoabHON CHUIbL. DMIOPHI IPOAOIBHBIX CHUIL.
. IIpononbHas n nonepeunas gedopMaiyy npy pactspkeHuH-cxaTiu. Koapdumuent Ilyaccona.
. Omnpenenenue HanpsHKEHUH B IONIEPEYHOM CEUEHUU NIPU PACTSKEHUHM-CXKATUHN CTEPAKHS. DIIopa
HOPMAJIBHBIX HAIPSKEHHUH.
10. OceBble MOMEHTBI HHEPLHUH cedeHus. [IprMep BbIUUCIEHUS.
11. ITonstpHBIit MOMEHT UHEPLMU ceueHHUs. IIpuMep BBIUNCIIEHUS Ul KPYIJIOTO CEYEHUs!.
12. MOMEHTBI MHEPLUU OTHOCUTENBHO OCEH, NapalIENIbHbIX LIEHTPAIBHBIM OCSM.
13. MoMeHTBI HHEPLUH NPH TOBOPOTE OCEH.
14. I'naBHBIE OCHU U TJIaBHBIE MOMEHTBI HHEPIMU. ONpeieNleHne UX MON0KEHUSI.
15. Onpenenenne nepeMeIieHn Mpy U3rH0e METOIOM Ha9a bHBIX TAPaMETPOB. Y HUBEpCAIbHBIC dopmynel. YcioBne
XKECTKOCTH TIPH U3rnbde Oanku.
16. DHepreTuueckuii MeTo onpeeneHus nepemerienuii. Murerpan Makcsenna-Mopa 71 BBIYUCIIEHUS.  MEepeMEIleHNH Tpu
TUTOCKOM M3THOE.
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6.4. Meroauueckue MaTepuaJibl, onpeae/sonme npoueaypbl OieHuBaHus

JuddepeHunpoBaHHbIiA 3a94€T MO AUCIUIUINHE CTABUTCS MO0 UTOTaM pabOThl 00YUJAIOIIErocs B TeUSHHE CEMECTPa, BEIpaYKEHHBIM B
BUJIC BBIMOJHEHHS U 3aIUTHI paboT.

OreHka 5 (OTJIMYHO) CTABUTCS B CITydac BHITOTHEHHS M 3aIIUTHI CTYJICHTOM B YCTaHOBJICHHBIH CPOK BCeX padorT.

Orenka 4 (XOpOIII0) CTaBUTCS B CIydae BBIIIOJIHEHHUS CTY/ICHTOM B YCTAaHOBJICHHBIH CPOK BCeX paboT ¥ 3aIIUTHI HE MEHEE CeMH U3
HUX.

OreHka 3 (YIOBJIETBOPUTEIBHO) CTABUTCS B CIydae BBIIOJIHECHUS CTYICHTOM B YCTaHOBIICHHBIH CPOK BCEX pabOT ¥ 3aIlIUTHI HE
MeHee TISITH U3 HUX.




Bo Bcex ocTanbHBIX CITydasX CTaBUTCS OLCHKA 2 (HEYIOBIETBOPUTEIBHO).
Metonuka orneHKH J1abopaTOpHOH pabOTEI.

[Tpu 3ammTe 1a00OPaTOPHEIX PabOT CTYACHTY 3a4aeTcsl JBa-TPU BOIIPOca IO TeMe J1abopaTopHoOil padoTsl. B cirydae oTBera Ha Bee
MOCTaBJICHHBIE BOIPOCH!, Ta00paTopHast paboTa CUMTAETCS 3AIIUIICHHOMN.

7. YHEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITJIMHBI (MOY JIS)

7.1 PexoMenayemast 1uteparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU

3arnaBue

W3nmarenscTBO, TOI

AnexcaHapoB
Amnaronuii
Bacunbesnu, IToranos
Bapum JImutpuesuy,
Jepxasun bopuc
MaBI0OBUY,
AnexcaHapoB
Amnaronui
BacunbeBuu

ConpoTHBIICHUE MaTepUAIIOB: [yaeOH. TSI CTY/I. BY30B]

Mocksa: Bricmiast mikoia,
2009

J1.2

®uiaros 10. E.

Baeznenne B MexaHHKy MaTepHaJIOB U KOHCTPYKLUIL: yded. mocobue

Mocksa: Jlans, 2017

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTENIU

3arnaBue

W3narenscTBO, TOI

J12.1

deonocres B. U.

ConpoTuBieHre MaTEpUAIOB

Mocksa, 1986

2.2

Buxynos Cranucias
Buxroposuu,
NukmwxunoB Hukonai
Cepreesuu, [TaxomoBa
JIronmuna
BnagumuposHa

CompoTHBIIEHHE MaTEPHAIOB: OCOOHE K PEIICHHUIO KOHTP. JOMAITHUX
3aja4 [ cTyn. THeBHOM GopMbl 00ydeHus |

Hosocubupck: HI'ABT,
2012

J12.3

Buxkynos Cranucnas
Buxroposuy,
ITaxomona JIrogmuia
BuanumuposHa,
Caxun I[laBen
BacunbeBuu

COHpOTI/IBJ'IeHI/IC MaTepraioB: KOHCIIEKTUBHBIHN KypC 1A CTYA.
WHXCHCPHBIX CHICIUATBHOCTEH

Hosocubupck: HI'ABT,
2013

J12.4

Buxynos Cranucias
Buxroposuy,
ITaxomoBa JIrogmuiia
BiagumuposHa,
Caxun [laBen
BacunbeBuu

COHpOTI/IBHCHI/Ie MaTCpUajIoOB: KOHCITCKTUBHBIH KypC M1 CTYACHTOB
WHXCHCPHBIX CHeHI/IaJIbHOCTeﬁ

Hosocubupck: HI'ABT,
2013

JI2.5

Buxkynos Cranucnas
Buxroposuu

Texunueckas Mmexanuka. COnpoTUBICHNE MaTEPUAIIOB: KOHCIIEKT
JICKIHH [J1s1 CTyIeHTOB-0akanaBpoB Harpasi. "CTpOUTENLCTBO",
npod. "THAPOTEXHHUECKOE CTPOUTETHCTRBO" |

Hosocubupck: CI'YBT,
2016

J12.6

Bukynos Cranucnas
Buxkroposuu

Texuanueckas mexanuka. CONpOTHBICHNE MaTEPUAIIOB: ydeOHOE
rnmocobue

Hosocubupck: CI'YBT,
2020

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTECIIN

3arnaBue

WsnarTenscTBO, rOI

JI3.1

Bukynos Cranucinas
Buxroposuu,
MNuxmwxunoB Hukomnait
CepreeBuu

3ananus no ConpoTUBIEHUIO MAaTEPUATIOB: KOHTPOJ. AOM. 3aJauu

HoBocubupck: HI'ABT,
2010

JI3.2

BukynoB Cranucias
Bukroposuu,
NukmxunoB Hukomaii
Cepreesuy, [TaxomoBa
JIropMmuiia
BnagumuposHa

ConpoTuBieHHe MaTepHaloB: MOCOOUE K PEILICHUIO KOHTPOJ. JOM.
3amad [JUIst CTyA. THEBHON (opMbl 00ydeHus |

HoBocubupck: HI'ABT,
2012

JI3.3

Buxynos Cranucias
Bukroposuy,
ITaxomoBa JIrogmuiia
BnagumuposHa,
Pynpko Anexcanap
Bnagumuposuu

COHpOTI/IBHCHI/IC MAaTCpHaJIOB: MCTO. YKa3aHHs 110 BBIIIL. n1aob. pa60T

Hosocubupck: CI'YBT,
2015




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.4 |Buxynos CtaHucnas ComnpoTHBIeHHE MaTEPHATIOB: METO. YKa3. 110 BBIM. J1a0. paboT Hosocubupck: CI'YBT,

Buxkrtoposuuy, 2015

[TaxomoBa Jlrogmumna

BrnagumuposHa,

Pynpko Anexcanap

Brnapumuposny

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIS)
Haznauenue OG6opynoBanue

JlaGoparopust comnpoTuBnenus | AyautopHast nocka; Kommiekr ydeOHoM MeOeny; MynbTUMenuiiHOe 00OpyHOBaHHUE: MPOEKTOP
MaTepuaoB - ydeOHas | (mepeHocHOM), 3kpaH (cranmonapHbli), ITK (mepenocHoit); JlabopatopHbie cTeHIs: YueOHas
ayoguTopus  JUIA  NPOBEICHHS | YHUBEpCalbHAs HCIbITATENbHAs MallnHa, MeXaHHYecKHe HCIBITaHus Marepuanos, Ilpecc c

1a00paTOPHBIX 3aHATUI

motopoMm ["arapuna, Mammuna ucneitatensHas KM-50-1, Mammnaa ucnsitarensHas P-5, Mamuna
ucneitarenbHas YM-5; JlaGopatopHble ycTaHOBKM: YcTaHOBKa s uccienoBanus CM-21
(masTHEIKOBBIH Konep 300/1x), YcranoBka yue6Has CM-5

Jlabopatopust COTPOTUBIICHUS
MaTepHuajoB - y4yeOHast
aymuTopus U1 TPOBEACHHSA
TEKYILETO KOHTPOJIS u

MIPOMEXYTOYHOU aTTecTaluu

AynutopHas nocka; Kommiexr yueOHoN mebenn; MynbTuMenunitHoe 00OpyIOBaHHE: IIPOEKTOP
(nmepenocHoit), skpan (crauuonapueiid), IIK (mepenocnoit); JlabopaTopHble cTeHIBl: YueOHas
yHHBEpcallbHas HCIHBbITaTeNbHAas MallnHa, MeXaHndeckhe MCIbITaHus MaTepuanos, IIpecc c
moTtopoMm ['arapuna, Mammna ucneitatensias KM-50-1, Mamuna ucnisitarensaast P-5, Mammna
ucnelTaTenbHas YM-5; JlaGopaTopHble YCTAaHOBKH: YCTaHOBKa s ucciegoBanuss CM-21
(mastHUKOBBIH Komiep 300/1x), YcranoBka yueoHnas CM-5

Jlabopatopust CONPOTHBIICHHS
MaTepHaoB - y4aeOHas
ayIUTOPHsL s MIPOBEACHUS

TPYNIOBBIX W WHIUBUAYAIBHBIX
KOHCYJbTAIUN

AymutopHas nocka; Kommiekr ydeOHONH MeOenwm; MymbTuMenunitHoe o0OpyIOBaHHE: IIPOSKTOP
(mepeHocHoit), dkpan (cramuonapHsiid), IIK (mepeHocHoit); JlabopaTopHble cTeHIBI: YueOHas
YHUBEpCallbHasl HCIBITaTeNbHAass MalluHa, MexaHWdecKue HCIbITaHus Marepuanos, [Ipecc c
moTopoM [arapuna, MammHa ucneitatenbHas KM-50-1, Mamunna ucnibitarensHas P-5, Mamnna
ucnbiTarenbHass YM-5; JlaGopaTopHble yCTaHOBKH: YcTaHOBKa s wuccienoBanus CM-21
(mastHUKOBEIH Komep 300/1x), YcranoBka yuebnas CM-5

Jlabopatopust COIPOTHBIECHHUS | AyauTopHast nocka; Komruiekt ydeOHON MmeOenu; MynbTuMeaniitHoe 00OpYAOBaHUE: MPOEKTOP
MaTepHuaIoB - yueOHas | (mepeHocHoi#t), 3kpaH (cTammonapHsIit), [TK (mepeHocHoi)

aymuTopus U1 TPOBEACHUSA

3aHATHI JIEKIMOHHOTO THIIA

YuebHas ayAUTOPHS i | AyoutopHast  nocka; Komruiekt  yueOHoit  meGenmu; JlaGopaTtopuele creHapl: MammuHa

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu

yauBepcanibHass [MC — 50, Ilpecc rumpasnuueckuit [11-100, Mamwmnaa ucnsitatensHas MUII-
10, Mamuna ucnsitarensHas MUII-100-2, Mamuna paspsiBHas PM-30-1, Mamuna paspbiBHas;
JlaboparopHbie ycTaHOBKH: YcTaHOBKa yueOHas CM-11, YcranoBka yuebnas CM-14, YcraHoBka
yaebnass CM-31, YueOHnas ycranoBka CM-18

VYyebHas ayIUTOPHS ISt
MIPOBECHUS TPYIOBBIX "
WHIWBUAYaJIbHBIX KOHCYNbTAIHNA

AymuropHas  nocka; Kommiekr ydeOHol MmeGenu; JlaGopaTtopHele crenapl:  MammHa
yausepcanbHas I'MC — 50, Ilpecc rugpaBnuyeckuii III-100, Mamuua ucnsitarensHas MUII-
10, MamunHa ucnsitarensas MUII-100-2, Mammsa paspsiBHas PM-30-1, MammHa pa3pbIBHAS;
JlabopatopHble ycTaHOBKH: YcTaHoBKa yueOHas CM-11, YcranoBka yueOnas CM-14, YcraHoBka
yaebonass CM-31, Yuebnas ycraHoBka CM-18

Jlabopatopus HCTIBITAHUS
MaTepuaaoB- ydeOHas ayJuTOpHs
JUIL TIPOBENICHUS JIaDOpPaTOPHBIX
3aHATHHA

AymutopHas pmocka; Kommrekt y4ueOHoi MeGemm; JlaGoparopHele cTeHmpl: MammnHa
yauBepcansHas [MC — 50, Ilpecc rumpamuueckuii [1I-100, Mammsaa ucnertarensHas MUII-
10, Mammna ucnbitarensHas MUII-100-2, Mammuna paspeiBHass PM-30-1, Mamunaa pa3pbeiBHas;
JlaboparopHbie ycTaHoBKH: YcraHoBKa yueOHas CM-11, YcranoBka yueOnass CM-14, YcraHoBka
yaebnass CM-31, Yuebnast ycranoBka CM-18




