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AHHOTanuA padoyeil MpOrpaMmbl N0 IUCHHUILINHE
«ConpoTHBIIEHUE MATEPUATIOBY

Heab npenogaBanusi AUCHUIIMHBI

- H3Y4YCHUE OCHOBHBIX NOHATHM M MPUHUMUIIOB BBINOJHEHUS PAaCYETOB PAa3JIMYHBIX JJIEMEHTOB
COOPYXEHHI Ha MTPOYHOCTb, )KECTKOCTh, YCTOMUYNBOCTD;

- 3QJI0KUTH (DYHIAMEHT JJIsl TPAMOTHOTO IPOSKTUPOBAHUS WHKEHEPHBIX KOHCTPYKITUH.

33[[3‘[1/1 H3YyYCHUSA

- an06peTeHHe HaBBIKOB JIA pacdeTa CTep}I(Heﬁ Ha IMPOYHOCTH U KCCTKOCTH IIPHU PACTAKCHHUU -
CIKaTHH, Kpy4CHHUU, I/I3I‘I/I6e, CJIO’)KHOM COINPOTHUBJICHUH U yCTOfI‘-IHBOCTH; YMCHUC MOJACIIMPOBATH ITOBECACHUC
KOHCTPYKIOHOHHBIX MAaTCPUAJIOB IIPpH I[eﬁCTBHH BHCIIHUX HArpy3okK, IIEpECraaoB TEMIICpATYp BO BPEMCHU,
IIPUMEHEHUEC CIIOCOO0B HU3MCPCHUA Pa3INIHBIX napamMeTpoB, OIIPEACIIAIONINX HaIpsAKCHHO-
I[e(bOpMI/IpOBaHHOC COCTOSAAHHUC KOHCTPYKIUH ITPU CTATUYCCKUX, TUHAMUYCCKUX U IICPEMCHHBIX HArpy3Kax.

B xone n3yuenus IMCUMIIMHBI Y 00y4aroierocsi GopMHpPYIOTCs cJieAyolue KOMIeTeHIHHU:
OIIK-1, OIIK-4



1. IlepedyeHb MJIaHHPYEMBIX Pe3yJbTATOB O0y4eHHs] MO JMCHMILIMHE (MOAYJI0), COOTHECEHHBIX €
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeIbHOM NPOrpaMMbl

1.1. llesa» npenogaBaHusl AUCHUILINHBI

- H3Yy4YCHUE OCHOBHBIX NOHATHM M MPUHUMUIIOB BBINOJHEHUS PACYETOB PA3JIMYHBIX JJIEMEHTOB
COOPYXKEHHI Ha MTPOYHOCTb, )KECTKOCTh, YCTOMUYNUBOCTD;

- 3JI0KUTH (DYHIAMEHT JJIsi TPAMOTHOTO TIPOSKTUPOBAHUS WHKCHEPHBIX KOHCTPYKITUH.

1.2. 3apauu u3ydeHust

- IpuOOpETEHNE HABBIKOB JJIsl pacdeTa CTeP)KHEH Ha MPOYHOCTh U )KECTKOCTh TIPU PACTSHKEHUH - CKATHH,
pr‘-IeHI/II/I, I/I3I‘I/I6e, CJIO’)KHOM COHpOTI/IBJIeHI/II/I 158 yCTOfI‘-IPIBOCTPI; yMCHI/Ie MO[[GJ'II/IpOBaTb IIOBCACHUEC
KOHCTPYKIITMOHHBIX MaTepPHAJIOB IIPU JICHCTBUM BHEUIHHX HArpy30K, IEPErajoB TEeMIIEpaTyp BO BPEMEHHU;
NPUMEHEHHE  CIIOCOOOB  W3MEPEHHS  pa3IM4YHbIX  [apaMeTpOB,  ONPEICIIAIONIMX  HaNpsHKEHHO-
nehopMUPOBaHHOE COCTOSIHUE KOHCTPYKIIMH MIPU CTATUYECKHX, JMHAMUYECKUX M TICPEMEHHBIX Harpy3Kax

1.3. Komnerenuuu ody4yarierocs, popMupyemMbie B pe3yabTaTe 0CBOCHUS TUCHHUILINHBI (MOLYJIs1)

Ne Conepxanue HOpPMUPYEMBIX KOMITCTCHIIHNA Hunexe

/1 KOMIICTCHITHH

1. CrocobeHn  pemarh  3aJa4d, OTHOCAIIUECS K  MPOQECCHOHATHHOU
NESTENIbHOCTH, TPUMEHSS METOJbl MOJCIUPOBAHMS, MaTeMaTHYeCKOTO OIIK-1
aHaJIN3a, €CTECTBCHHOHAYYHBIC U OOICHHKCHEPHBIC 3HAHUS

2. CnocoOeH mNpoBOOUTH U3MEPEHHs W HaOmojaeHus, o0pabarbiBaTh U OIIK-4
MIPEJICTABIISITh SKCIICPUMEHTAILHBIC TAHHBIC

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOIIUICS TOJIKEH:

3HaTb: OCHOBHBIC YCJIOBHS NPOYHOCTH M JKECTKOCTH; OCHOBHBIE ITOJIOKEHUS IPOYHOCTHBIX
pacyeToB, BIUAKOIIUX HA DKOHOMUKY; OCHOBHBIE IIPUHIUIIBI U THIIOTE3bl HAYKU O MEXAHUKE U IIPOYHOCTHU
MaTepuasoB; OCHOBHbIE MOJENH J1€()OpPMUPYEMBIX 3JIEMEHTOB; OCHOBHbIE (QOpPMYJBl ISl pacyera
HaIPSHKEHUN B KOHCTPYKLUAX U AETAIAX MalIUH;

YMETh: BHIOpATh ONTUMAJIbHBIE CEYEHUs JeTallel, MUHUMU3UPYIOIIUX CTOUMOCTD; MOJCIIUPOBAThH
nporeccsl edopManud dJIEMEHTOB C TOMOIIbIO OOBIKHOBEHHBIX MU (depeHINANbHBIX YPaBHEHHUI;
MIPUMEHATHh KOMIIBIOTEPHBIE TEXHOJIOTUHA CUMBOJIBHOM MaTEMATUKHU; OLIEHUBATh POYHOCTD, KECTKOCTh U
YCTONYUBOCTb;

BJIAJICTh: ONPEACNIATh UCXOMHBIE PACYETHBIE ITAPAMETPBI, BXOAAIINE B HOPMATUBHBIE BBIPAKEHHUS,
METOJIJaMH M METOJMKaMH BbIOOpa KOHKPETHBIX HOPM HAJIeKHOCTH, OTHOCAIIUXCS K JaHHOMY 3JIEMEHTY
KOHCTPYKLIMM OCHOBHBIMH (hOopMyJamMH pacuera Ha MPOYHOCTb, IKECTKOCTb M YCTOWYHBOCTH,
OTPAXKAKIINUX YIKOHOMUYECKHE KPUTEPUH; METOJAMM 3aJaHUSl TPAHUYHBIX YCIOBUW IPU PELICHHUH 3a/1a4
JKECTKOCTU M YCTOMYMBOCTH KOHCTPYKTMBHBIX DJIEMEHTOB; BBIYUCIUTEIBHBIMA KOMIUIEKCAMH IS
YHCIIEHHOTO pEIIEeHUs KpaeBbIX 3a7ady; QopMyjJaMu Uil OINpeAeNieHUs MPOTrHO0B HHXKEHEPHBIX
KOHCTPYKIUH.



2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMmMbl
2.1. IlepeyeHb AUCHHUIIMH, YCBOEHHE KOTOPBIX CTYACHTAMH HEOOXOAUMO /ISl M3YUYEHUs] JAHHOM

AUCUMILIUHBI:
JucuuruiiHa OTHOCUTCA K  00s3aTeNbHBIM AMCLUUIUIMHAM IPOrpamMMbl. M3ydeHue IUCIUILTUHBI
ONMpPAETCsl HA 3HAHUS, YMEHUS U HABBIKU, IPUOOPETEHHBbIE BO BPEMs OCBOEHUS BBICILEH MaTeMaTHKH,
(GU3UKH, TEOPETHUECKON MEXAHHUKH.

2.2. Hepeqeﬂb AUCHUIIJIAH, UBYIEHHE KOTOPBIX 6a3npyeTc51 Ha MaTepualjie JAHHOM M CUUILIHHBI

SABnsiercs 0a3oBO¥ Uit nucHUIUIMH: JleTanmu MamMH W OCHOBBI KOHCTpyHupoBauusi, CoopykeHue
ra3oHeTenpoOBOIOB U ra30HePTEXPAHIIUIL U JIP.

3. CTpyKTypa M cojepkaHue U CHUIINHBI:
OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX enunuil, 144 daca.

2.1. O0beM TUCHUIIMHBI M BUAbI Y4eOHOIi padoThI
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HanmenoBanwue pasnena (MOIyJIs) Bcero dopmupyemble | AyIUTOpPHBIE B TOM YHCJIE CPC
HanmeHoBaHME TEMBI TUCITUTUINHBI 9acoB KOMITETEHITHH 3aHATHUS JCKITUN MpaKTUYeCKHe | J1abopaTopHbIe
1. OcHOBHBIE IOHSATHSL. 3 1 1 - 2
2. LIeHTpfmbﬁoe pacTsHKEHUE U CKAaTHE 10 8 4 4 2
CTEpXKHEN
3. Hampsbxennoe u neopmupoBaHHOE 10 8 4 4 2
COCTOSIHUE B TOUKE TeJa
4. 'eoMeTpUYECKHUE XaPAKTEPUCTUKHU 7 4 2 5 3
IIONIEPEYHBIX CEUCHUN CTEPIKHEN
5. Yucrslii casur. Kpyuenue. 8 4 2 2 4
6. ITnockuii u3ru6d 8 OIIK-1, 4 2 2 4
7. Teopuu npoyHOCTH 10 OIIK-4 4 2 2 6
8. C1to’)xHOE CONPOTUBIICHHE 10 8 4 4 2
9.9HepreTuyueckuii METo pacuera 10 4 2 2 5
CTEP)KHEBBIX CUCTEM
10.Y cTOHYMBOCTD CHKATBIX CTEPIKHEH 6 4 2 2 2
11.ITpoyHOCTB IpU AMHAMUYECKUX U 6 4 5 5 5
NePUOANYECKUX Harpy3Kax
12.Ycranocth MaTepuanoB 6 4 2 2 2
13. PacueTsl Ha IPOYHOCTH MO 19 7 3 4 12
JIOTTYCKaeMbIM Harpy3Kkam
n3 2 X X X X X
AK 2 X X X X X
KonTpoas 27 X X X X X
Bcero yacos 144 X 64 32 32 49




3.1.2. HauMeHOBaHHe TeM, HMX coJepkaHHe, 00beM B Yacax JEKIHOHHBLIX 3aHATHH (MO

cemMecTpaMm)

Ne
TEMBI

HaunmenoBanue
TEMBI

OcHoOBHOE COACPIKAHNUE TEMBI

Koi-Bo
qacoB

OCHOBHBIE TOHATHUS.

3agauy CONPOTUBJICHUS MAaTEpPHAIOB U €€ MECTO Cpelu
Ipyrux nucuuiuinH. PacyerHas cxema. Cuitbl BHENITHHE
u BHyTpeHHue. Kiaccudukauus narpy3ok. Mertox
ceyeHnid. OCHOBHBIC TPHHIUIBI  CONPOTHBIICHUS
MaTepuaioB. 3akoH ['yka.

LenTpanbHOE
pacTshKeHue u
CXKaTHUe CTeP)KHEHN

[TpomonbHble CHIIBI, HAOpPSKEHHUS U IEepeMeleHHs.
3akoH ['yka. YcinoBUS IPOYHOCTU U KECTKOCTU IIPHU
pacTsKEHUU-CIKATHH. [TorennuanbHast SHEprus
negopmanuu. MexaHMYECKHEe CBOWCTBA MAaTEpHAaJOB.
XapakTepUCTUKU  NPOYHOCTH U IUIACTMYHOCTH.
Jonyckaemoe  HampsbkeHue.  Pacuer  craruuecku
HEOoIpeaeIuMOn CTEP)KHEBOU CUCTEMBI npu
PaCTSAKCHUUW U CKATUU.

HanpsxkenHnoe u
nehOpMUPOBAHHOE
COCTOSIHME B TOUKE

Tena

HanpspkeHHOE  cocTositHME B TOYke Tena. TeH3op
HanpspkeHud.  KOMIIOHEHTBI ~ BEKTOpa  IOJIHOTO
HaNPsUKEHUS Ha IIPOU3BOJIBHON IJIOUIAJIKE,
OpOXOJAIIed  4epe3  JaHHylO  Touky. [losHoe,
HOPMaJbHOE WM KacaTeIbHOE HaIpsDKeHUs. [I1aBHbIE
IUIOUIA/IKM U TJIaBHBIE HANPSIKEHUsS. DKCTpeMallbHbIE
KacaTeJIbHbIE HANPsDKEHUS W IUIOLAAKU UX JEHCTBUS.
KpyroBas  mgmarpamma  Mopa.  Knaccuduxanms
HaIpsDKEHHBIX ~ COCTOSHUH.  AHaiM3  IUIOCKOTO
HaIIpSDKEHHOTO  COCTOSIHMSA. [ JIaBHBIE IUIOIIAJKH H
[JIaBHBIE HAINpPSOKEHUS B CTEP)KHE IIPU  CIIOKHOM
HarpykeHun  OOoOwmieHHbld  3akoH  ['yka s
U30TPOIHOIO TEJIA.

I'eomeTpuueckue
XapaKTEPUCTUKH
MONEPEYHBIX
CEYECHUI CTEpIKHEU

CraTU4ecKue MOMEHTHI I MOMEHTEI 50:(50)08505¢ CEUCHHI.
OnpezneneHve KOOPAMHAT LEHTpPa TSHKECTH CEUCHMS.
[TpeoOpa3zoBanue MOMEHTOB UHEPLHH npu
napajieIbHOM MEePEHOCe U MOBOPOTE OCel KOOpAMHAT.
I'maBHBIE OCH M TIaBHBIE MOMEHTEI HHCPIUHN

YUCTHIN CABUT.
Kpyuenue.

ITonsitTne o umcrom casure. 3akoH ['yka misa cnaswura.
VienbHas NOTEHUMATIbHAsE SHEprus AepopMmaiuu Mpu
YUCTOM cABHUre. PacyeTsl Ha IMPOYHOCTH U JKECTKOCTD
IIPU KPYYEHUHU.

ITmockuit u3ruo

[Tnockuii momepeunsli u3rud Oanok. BHyTpeHHUE
cuioBble (QakTopsl npu usrubde. IlpaBuia mnpoBepku
SMIOp BHYTPEHHUX ycuiHii npu usrude. HopmanbHbie n
KacaTelbHblE HamnpsbkeHus. Pacdyer Ha NPOYHOCTH IO
HOpPMaJIbHBIM W KacaTeJIbHbIM  HANPSKEHUSIM.
Hedopmarus Ganox mpu usrube. Juddepennnanprnoe
ypaBHEHHE U30THYTOM OCH OaJIKH.

Teopun npodynocTH

[lpunuunuanbHas  cXeMa  IOCTPOEHUS  TEopuil
npoyHocTu. Teopusi MaKCUMalbHBIX — KacaTeJIbHBIX
HanpspkeHud.  Teopus  y#enbHOM  NOTEHUUAIBHOU
sHeprun  u3MeHeHuss  gopmbl.  Teopus ~ Mopa.
ConocTapyieHUE TEOPH MPOYHOCTH.




CnoxxHoe
COIIPOTUBIIEHUE

Koco#t wu3ru6. OmnpeneneHue BHYTPEHHHX YCHIIHH,
HaIIpSDKEHUM, II0JIOKEHUsS HEUTPAJIBHOW OCH IIpH
9yucTOM KocoMm wm3rube. Jlepopmamuu mpum  kKocom
u3rube.  BHeLEHTpeHHOE  pacTsDKEHHE- — CHKaTHe.
OnpeneneHre BHYTPEHHUX YCWIMM, HAOPSKEHUU MpU
BHELIEHTPEHHOM PacTSDKEHHUU. Onpenenenue
MIOJIOKEHUSI HEUTPAIIbHOM OCU IpU BHELUEHTPEHHOM
pactsokeHuu. SAnapo cedyenus. CoBMECTHOE JI€MCTBHUE
KpyueHus u u3ruba. OnpezeneHne BHYTPEHHUX YCUITUI
U HalpsDKEHUHW NpU KpydeHHH ¢ u3rubom. I'naBHbIE
HaIpSKEHUs, HAIPSHKEHHOE COCTOSHUE W pacyeT Ha
IPOYHOCTh NPU KPYUYEHUH C U3THOOM.

DHEPreTUYeCKuii
METO/]] pacyeTa
CTEPIKHEBBIX
CHUCTEM

OHepreTUYecKue MeETOAbl pacueTra YHOPYTuX CHCTEM.
[TorennmanbHas 3Heprus AedopMalUU CTEPKHS IMPU
MIPOU3BOJILHOM HarpyXeHuu. Teopema O B3aHMMHOCTH
pador wu mnepememenuir. Teopema Kacrunuano.
Wuterpan MakcBemna-Mopa. Cnoco6 Bepermiaruna.
Crathudecku HEONpEAETUMbIE CHUCTEMBI: paMbl U
depmbl. Meton cun. Kanonndeckue ypaBHEHUs METOAA
cuit. [Ipumepsl pacuera CTaTUYECKU HEONPEHCIMMBIX
CHUCTEM.

10.

Y CcTONUnBOCTD
CXKaTBIX CTEPIKHEH

[Tonsatne 00 ycroitumBocTH cucteM. Kpurepun
ycroiiunBoctu. Kpurtnueckass cuia. 3anaua OJidnepa.
BinsHue ycnoBMM 3aKpeIUIeHUs KOHLIOB CTEpPKHS.
Kputnueckue nanpsbxkeHus. Pacder Ha ycTOMYMBOCTD.
[Tpenensr mpumennmoctu hopmynsl Ditnepa. Pacuer Ha
YCTOMYMBOCTb CTEP)KHSI IIPU  YIPYrOIJIACTHYECKUX
nedopManusx. Pacuer CHKaThIX CTOEK o
K03 PUIIHEHTY NPOJOIBHOTO H3ruda

11.

IIpouHocTh IpU

JUHAMHAYECKUX U

MIEPUOTUYECKUX
Harpyskax

Hunamuueckoe nevicteue cwi. Cuibsl mHepuu. Pacyer
JJIEMEHTOB KOHCTPYKLMH, ABUXKYIIUXCS C YCKOPEHUEM.
Pacuer kpyroBoro Koipla, BpalIarOUIEroCs BOKPYT
cBoel ocu. MHkeHepHas teopus ynapa. JJuHaMUYeCKUi
kod(duimeHT mpu ymape. YUeT MacChl yIapseMoro
rena. Ilyrm CHM)KEHHMS HaNpsDKEHMM IIpU yaape.
PacueTsl Ha MPOYHOCTH M XKECTKOCTh IPH yAape

12.

YcranocTts
MaTepHuajoB

IIpenen BbIHOCHMBOCTH. Jluarpamma IIpeIelbHBIX
aMruTyl. DakTopbl, BIMAKOIIME HA YCTAJIOCTHYIO
IIPOYHOCTb. PacueTsl Ha MNPOYHOCTH MPHU TOBTOPHO-
IIEPEMEHHBIX HANPSKEHUAX

13.

PacueTtsl Ha
MPOYHOCTH IO
JIOITYCKAEMbIM

Harpy3kam

[Tonatne o pacuetax NO Hecylled CIOCOOHOCTH.
HctrHHAs tuarpamma HalpsDKEHUN U €€ CXeMaTU3alysl.
VYcenosus IIJIACTUYHOCTH. Pacuer CTaTUYECKU
HEONPENEIUMBIX CHUCTEM pACTSDIKEHUSA- CKATHS IO
JIOIIyCKaeMbIM  Harpy3kaM. [IpenenpHblii KpyTAIUi
MOMEHT IIpU KpydeHHH Kpyryoro Baia. [IpenensHbii
u3rudaromun MOMEHT. Pacuer CTaTUYECKH
HEOMpeAeTUMBIX OAJIOK MO JOMyCKaeMbIM Harpy3kam

UTOro
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3.1.3. HaumenoBaHue

CTYJE€HTOB

TeM (BONMPOCOB),

BbIJICJIEHHBIX JIJII CAMOCTOSITEJIbHOH PadoThI

HanmenoBanue
TEMBI

OcHoOBHOE COACPpIKAaHNUE BOIIpOCa

O0BeM
B yacax

Jluteparypa

OcCHOBHEBIE
MMOHSATHS.

3amaul  CONPOTHUBIICHUS MaTEpuUajoB U €€
MECTO CpeIH APYrux IUCUMIUIMH. PacuerHas
cxema. Cunpl BHEIIHUE U BHYTPEHHHE.
Knaccudukanus Harpy3ok. MeToa CedeHUH.
OcHoBHbIE MPUHIIMIIBI COTPOTHUBIICHUS
MaTepuaioB. 3akoH ['yka.

0JI-1,
JUI-5

enTpanbHoE
pacTsiKeHUE U
ckarue
CTEpKHEU

[TpononbHbIe CHJTHI, HaIpsDKeHUS "
nepemenieHus.  3akoH  I'yka.  VYcioBus
IOPOYHOCTH M JKECTKOCTH TPH PACTSHKCHHU-
CXXaTuu. HOTCHL[I/IaJILHaSI SHEPTHUA
nedopmanuu. MexaHu4eckue  CBOWCTBA
MaTepuaioB. XapakTEePUCTHKH NPOYHOCTH U
IUIACTUYHOCTH. Jlommyckaemoe —HampspKeHUe.
Pacuer CTaTHYEeCKU HEONPEIeIUMON
CTEP)KHEBOH CHCTEMBI TIPH PACTSHKCHUH |
C)XXaTuu.

OJI-1

Hanpsxennoe u
neGpopMHUpOBaHH
0€ COCTOSIHUE B
TOYKE TeJa

HanpspkeHHOE  COCTOSSHME B TOYKE  Tela.
Ten3zop HanpsbkeHnid. KOMIIOHEHTBI BEKTOpa
IIOJIHOTO  HAIpPSDKEHHs Ha  IIPOM3BOJIBHOU
IUIOWIAJIKE, IPOXOAIICH Yepe3 NaHHYIO TOUKY.
ITonmHoe,  HOpManmbHOE M KacaTelbHOE
HanpspkeHus. [JaBHbIE IUIOIAAKKA U TJIABHBIC
HaNpsDKEHUs. OKCTpEMallbHbIE KacaTeIbHbIE
HalpsDKEHUsT W IUIOMIAJIKM  MX  JICWCTBUSL.
KpyroBas nuarpamma Mopa. Knaccuduxanus
HaIIPSDKEHHBIX COCTOSHUNA. AHAQJINM3 IIOCKOTO
HaIIPSKEHHOT O COCTOSIHHUSL. I'maBHBIE
IJIOIIAJKH W TJIABHBIC HAIIPSKEHUS B CTEPIKHE
OpU  CIIOKHOM HarpyxeHun OOo0OIIeHHBIH
3aKOH ['yKa JUIsl H30TPOIHOTO Tea.

0JI-1
JUI-5

I'eomerpuyecku
e
XapaKTepUCTUKU
MOTIEPEYHbIX
CEYCHUN
CTEpKHEN

Crarnyeckue MOMEHTBI U MOMEHTBHI HWHEpPLUU
ceyeHuit. OmpeneneHue KOOPAWMHAT IIEHTpa
TshKecTH cedeHus. [IpeoOpa3oBaHre MOMEHTOB
VHEpLUHMH TpU TapaUIeIbHOM TMEPEeHOce U
IIOBOPOTE OCeN KoopauHar. ['aBHbIE OocU U
TJIAaBHBIC MOMCHTBI I/IHepHI/II/I

0JI-1
JUI-5

YUCTHIN CABUT.
Kpyuenue.

ITonsiTue o uucroMm ciasure. 3akoH ['yka mis
cABUTA. YJelbHAs NOTCHUHMAIbHAS DJHEPrus
negopMaluy Mpu YUCTOM caBure. PacueTsl Ha
IIPOYHOCTH U )KECTKOCTh IPHU KPYUECHUH.

0JI-1
JUI-5

[Tnockuit u3ruod

[Tnockuit  momepeunslidi  u3rud  OaJok.
BHyTpennue cuioBble (QaxTophsl NMpu H3ruode.
[TpaBuia mpoBEpKH SMIOP BHYTPEHHUX YCUIIMN
npu wusrunbe. HopmanbpHBle H KacaTelbHBIC
HampsbkeHus. Pacyer Ha NPOYHOCTH  TO
HOPMAJIbHBIM W KacaTeNbHBIM HAIPSKEHUSM.
Hedopmarus 6anok npu usruoe.
HuddepennmanibHoe ypaBHEHHE HW30THYTOU
ocu OaJku.

0JI-1
JUI-5
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Teopuu
[IPOYHOCTH

[IpuHiMnuanbHas cxeMa MOCTPOCHUSI TEOpUH
MIPOYHOCTH. Teopus MaKCUMaIbHBIX
KacaTeJIbHbIX HanpsokeHUuH. Teopus yaenbHOU
MOTCHIIUATHHONW PHEPTHH HM3MEHEHHS (POPMBIL.
Teopuss Mopa. ComnocraBieHue  Teopui
MIPOYHOCTH.

0JI-1
JUI-5

CnoxuHoe
CONPOTHUBIICHUE

Kocoit wm3ru6. Omnpenenenne BHYTPEHHHX
YCUJIUH, HaIpsKCHUH, MIOJIOKEHUSA
HEUTpaJIbHOW OCH MPU YUCTOM KOCOM H3ruoe.
Hedopmaruu npu KOCOM usruoe.
Buenentpennoe pacTsKeHue- CKaTHe.
Onpenenenue BHYTPEHHHUX yCUIIUH,
HaIlpsKEHUN npu BHELICHTPEHHOM
PacTsKEHHUU. Omnpenenenue I10JIOXKEHHUS
HEUTpAJIbHOM OCHM  MpH  BHELEHTPEHHOM
pacTsbkeHuu.  fAnpo ceueHus. CoBMecTHOE
neiictBue kpydenust u u3ruba. OmnpeneneHue
BHYTPEHHUX YCWIMH W HaNpsKCHUW IIpU
Kpy4eHUu ¢ u3rubom. [aBHBIE HaMpPsHKEHUS,
HAIpsDKEHHOE  COCTOSIHME M pacyeT Ha
MPOYHOCTH NPU KPYYEHUH C U3TUOOM.

OJI-1
JUI-5

DHEpPreTUYeCcKu
1 MeTOJl pacyeTa
CTEP>KHEBBIX
CHCTEM

OHepreTuyeckue METOJbl pacyera YHOpyrux
cucteMm. [loTennmanbHas sueprus nedopmanuu
CTEp’KHS IPU IMPOU3BOJBHOM HAIPYKEHUHU.
Teopema 0 B3aUMHOCTHU pabot u
IIepEMELICHUN. Teopema Kactwimano.
HuTerpan Makcsemna-Mopa. Crnioco6
Bepemaruna. Cratuyecku HeoIpeaeIuMble
cUCTeMBl: paMbl U (epmbl. MeTon cuil.
KanoHnueckue ypaBHEHMS  METOJA  CHIL
[Tpumepsl pacuera CTaTHUYECKU
HEONPEIEITUMBIX CHCTEM.

OJI-1
OJI-5

10

YcTonunBOCTh
COKaTBIX
CTEpKHEN

[TonsiTue 06 ycroitunBoctu cuctem. Kpurepun
ycronunBoctu. Kputnueckas cuia. 3agada
Olinepa. BumsgHuMe ycnoBWil  3aKperuieHUs
KOHIIOB cTepkHsA. Kputmueckue HampspKeHUs.
Pacuer Ha YCTOWYUBOCTb. IIpenensr
IPUMEHUMOCTH (popMyisl Jitnepa. Pacuer Ha
YCTOHYHMBOCTh CTEpPXKHS pu
ynpyromiactudeckux naedopmanusax. Pacuer
CKaTbIX CTOEK o KOX(pPHUIUEHTY
MIPOJIOJIBLHOTO U3rnba

01-1-3
T1-4-6

11

IIpouHOCTB IIPU
JTUHAMHAYECKHUX
u
MEPUOINYECKHUX
Harpyskax

Junamuueckoe neiicteue cuil. CUibl HHEPLMH.
Pacuer aneMeHTOB KOHCTPYKIUH, ABUKYIIUXCS
C yckopeHueM. Pacder KpyroBoro Koibua,
BPAILAOIIErOCs BOKpYT CBOCH OCH.
WNuxeHepHas teopusa ypapa. JMHamMU4ecKui
kodhduuueHT Tmpu yaape. YYeT Macchl
yAapsaeMoro Tena. [Tyt CHUKEHUS
HampsDkeHud  npu ynape.  Pacuersl  Ha
IIPOYHOCTH U KECTKOCTb IIPU yaape

0J1-1-3
T1-4-6

12

Ycranocth
MaTepHuajoB

[Tpenen BBIHOCITUBOCTH. Huarpamma
IpeleibHbIX aMIUIUTYA. DaKkTOpsl, BIHAIOIINE
Ha YCT&JIOCTHYK MpOYHOCTh. Pacuersl Ha

0JI-1-3
J1-4-6




MPOYHOCTH Opd  TOBTOPHO-TIEPEMEHHBIX

HAIPSHKCHUAX
13 | Pacuers! Ha [TonsTe 0  pacyerax 1O  Hecymel
MPOYHOCTH TIO CIIOCOOHOCTH. Wctunnas auarpamma

JIOITYyCKaeMbIM HaIpsDKEHUH M e€ cxeMaTusauus. Y CIIOBUSA
Harpys3kam IJIACTUYHOCTH. Pacuer CTaTHUYECKU
HEOIPEACIUMBIX CUCTEM PACTSHKCHHS- CHKATUS 12 0OJI-1-3
II0 JOIyCKaeMbIM Harpy3kam. IlpenenbHblii JJI-4-6
KpyTAIIUHA MOMEHT IPU KPYYEHUU KpPYIJIOTO
Baja. [lpemenbHBIM W3rMOAOMIUNA MOMEHT.
Pacuer cratuuecku HeonmpeneauMbIx Oanok Io
JIOITYCKaeMbIM Harpy3kam
BCEI'O 49
3.1.4. IlpakTHYeCcKHUe 3aHATHS, UX CO/lepPKaHNe U 00beM B Yacax (1o ceMecTpam)
NeNe | HammeHoBaHUE IPaKTUYECKHUX OcHOBHOE coJiepyKaHUE MPAKTUYECKUX O0béM B
n/m 3aHATUH (CEMHHApPOB) 3aHATUH (CEMHHAPOB) yacax
1. | OcHOBHBIC IOHATHS. - -
2. | LlenTpanpHO€ pacTsHKEHUE U Pacuer CTaTUYECKU HEONPEeIeIUMON
CKaTHUE CTEPKHEU CTEPKHEBOM CHCTEMBI IIpU PACTKEHUU H 4
C)KAaTUU.
3. | HanpsbxenHoe u AHanu3 mI0CKOro HaNpsYKEHHOTO COCTOSHUS.
neOpMHUPOBaHHOE COCTOSIHME | [ J1aBHBIE IJIOMIAKK W TJIABHBIC HATPSIKCHUS 4
B TOUKE TeNa B CTEPIKHE IPHU CI0KHOM HarpyK€HUU
4. | 'eomerpuueckue OrmpeneneHne KOOPAWHAT LEHTPA TKECTH
XapaKTEPUCTHKU TONEPEUHBIX | CEYCHMS. ITpeoOpa3oBanue MOMEHTOB 2
CEUEHUN CTepiKHEN WHEpPUUHU TpU MapajyieIbHOM IepeHoce MU
IIOBOPOTE OCEM KOOpAUHAT.
5. | Hucrsiit ciBur. Kpyuenue. Pacuersl Ha NPOYHOCTE M KECTKOCTh IPH 5
KpY4YEHUH.
6. | [lmockuit m3ru6d Pacuer Ha npoOYHOCTH IO HOPMAJIBHBIM H
KacaTeIbHBIM HAIPSKEHUSM. 2
7. | Teopuu mpo4YHOCTH - 2
8. | CnoxHoe conpoTHBIIEHHE Onpenenenne BHYTPEHHUX YCUIIUH,
HanpsLKeHUN npu BHELIEHTPEHHOM
pacTspkeHnn. OmpeneneHue MOoJ0KEHU HEl- 4
TpaJlbHOM  OCM  NpU  BHEUEHTPEHHOM
PacTsHKEHHUH.
9. | DHepreTHUYECKHI METO [Tpumepsr pacuera CTaTUYECKU 5
pacueTa CTEpKHEBBIX CUCTEM HEONPEAECIUMBIX CUCTEM.
10. | YCTOWYMBOCTB CXKATHIX Pacyuer Ha  yCTOWYHBOCTS. [Ipenensr
CTEpIKHEN npuMeHUMOocCTH GopMmyssl Ditnepa. Pacuer Ha
YCTOWYUBOCTD CTEpPXKHS npu 9
yIpyroiacTuueckux aedopmanusax. Pacuer
CKaTBIX CTOEK o K03 HULIUEHTY
IPOAOJIBHOTO U3rnbda
11. | [IpouHocTs pu Pacuer 3JIEMEHTOB KOHCTPYKLIHH,
JUHAMHYECKHUX U OBUKYIIMXCA €  ycKopeHueM.  Pacder 2
NePUOANYECKUX Harpy3kax KPYTrOBOI'O KOJIBIIA, BPAIIAIOIIETOCS BOKPYT
CBOEH OCH.
12. | YcramocTs MaTepuaioB PacueTsl Ha MPOYHOCTH MPU TOBTOPHO- 9
IIEPEMEHHBIX HAIPSDKEHUAX




13.

Pacdetsl Ha MPOYHOCTH 1O
JOIIyCKAa€MBIM Harpy3kaM

I10 JTOITYCKaeMbIM Harpy3kam

Pacuer cratudecku HeonmpeneauMbIX 0amok

NUTOoro 32

3.1.5. JIaGopaTopHble 3aHATHS, X HAMMEHOBaHUE U 00beM B Yacax

Homep aboThr

HanmenoBanue mabopaTopHOH pabOThI

O0OBeM B gacax

He npenycmotpeno

1.1. Ilepeyenb TeM KypcOBBIX IPOEKTOB (padoT)

NoNe -1

HanmMenoBanwme mmpoekTa (paboThl)

He npeagycMoTpeno

3.3. [lepeuenn Tem PI'P

NoNe -1

HaunmenoBanue npoekta (paboThl)

1

He npenycmoTrpeno

3.4. llepeuenn TeM pedeparoB

NoNe -1

HaunmenoBanue npoekta (paboThl)

He npeagycmotpeno

3.5. [lepeyeHb TeM KOHTPOJIBbHBIX Pad0OT

NoNe -1

HawmmenoBanue nmpoekTa (paboTsl)

He npenycmorpeno

3.6. HHTepaKTHBHLIe 06pa30BaTeJ’leble TEXHOJOI'MA, UCITOJIL3YEMBbBIC IIPHA NIPOBECACHUMA y'leﬁHI)IX

3aHATHH
Buza ucnionszyemon
Cemectp | Bu sansmuii Tema UHTEPAKTUBHOH ®opmupyemasi | Kon-Bo
o0Opa3oBaTenbHOI KOMITETEHIIUS 4acoB
TEXHOJIOTHH
Yuebnvie ¢punvmul OIIK-1, OIIK-4
5 Jlexmn 1-4 http://www.soprotmat.ru/film 15
.htm
IIpumeps! pemenus 3aga4y
5 Hpaxrutiecku 1-4 http://www.soprotmat.ru/zad 15
€ 3aHATHS
ach.htm
UTOT'O 30
4. TlepeyeHb Yy4YeOHO-METOJAUYECKOro o0ecrmeyeHHsl JIS  CAMOCTOSITEIbHOH  padoThI

o0yyaomuxcss 10 JUCHHMILJINHE,

HEe00XO0AMMOM VISl 0CBOEHMSI AU CUUIIMHBI
4.1. OcHOBHAasl ¥ IONOJHUTEJbHAs JIUTEPaTypa

OCHOBHOi M [JONOJHHMTEJbHOW Y4eOHOHl JHTepaTypsbl,

Yuebnuk / Bomocyxun B.A., JlorsunoB B.b.,
Esrymenko C.U., - 5-e u3n. - M.:U1l PUOP, HUIL
NHOPA-M, 2019. - 543 c.: - (Beicuiee oOpa3oBaHue:
bakanapuar). - ISBN 978-5-369-01159-1. - Tekcr:

AJIEKTPOHHBIN

NeNe - Bun T'on Kom-Bo k3. B
ABTOp ¥ HAMEHOBAaHNE
o mocoOus | M3IaHuA ouoInoTexe
OCHOBHAs JIUTEpaATypa:
OJI-1 Bonocyxun, B. A. ComnpoTuBiiecHHEe MaTepHAJIOB: vy 2019 | https://znaniu

m.com/catalo
g/product/10
08005—
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http://www.soprotmat.ru/film.htm
http://www.soprotmat.ru/film.htm
http://www.soprotmat.ru/zadach.htm
http://www.soprotmat.ru/zadach.htm

OJI-2 AraxanoB, M. K. ComnporuBicHre MaTepHaIOB: YII 2016 http://mwww.i
yuebHOe mocobme / M. K. Araxanos, B. T. prbookshop.r
BoromnoabCcKHii. — Mockga: MockoBckuit u/42912.html
rOCY/IapCTBEHHBII CTPOUTEIbHBI YHUBEPCUTET, Al
[T Op Memuna, ObC ACB, 2016. — 268 c¢. — ISBN
978-5-7264-1252-8. — Tekct: dIEKTPOHHBIH //

OnekTpoHHO-OubMoreunas cucrema IPR BOOKS:
[caifT].

OJI-3 CraposoiitoB, D. W. CompoTHBICHHE MaTE€pPHAIOB: vy 2010 https://znaniu
VYueOuuk gns  By3oB / CrapoBoiitoB DO.M. - m.com/catalo
MockBa:®U3MATIINT, 2010. - 384 c.ISBN 978-5- g/product/85
9221-0883-6. - Tekcr: anekrponnsiit. - URL: 1814

JIONIOJIHUTEIIbHAS JINTepaTypa:

JJI1-4 Cxupmianze, A. I'. CompoTHBIEHHE MaTEepPHUAJIOB: vy 2018 https://znaniu
yueObnuk: B 2 4. Y. 1 / ATI. Cxupriaamse, A.B. m.com/catalo
Yekanut, B.B. Boakos. - Mocksa: KYPC: NH®PA- g/product/93
M, 2018. - 272 c. - ISBN 978-5-906923-65-3. - Tekcr: 3939
AJIEKTPOHHBIN.

JJI-5 AtapoB, H. M. ConporuBienue wmarepuaioB B | YII 2020 https://znaniu
npuMepax W 3agadax: ydeOHoe mocobue / H.M. m.com/catalo
AtapoB. — Mocksa: UHO®PA-M, 2020. — 407 ¢. — g/product/10
(Beiciiee odpazoBanue: bakanaBpuar). - ISBN 978-5- 73557
16-003871-1. - TekcT: 3JIeKTPOHHBIH.

JJI-6 Casuy, B.JI. Kypc nekuunii 1o TeXHUYECKON MEeXaHUKe: Hp 2012 http://lib.ugtu
Mertonnyeckne ykazanus. Y. 2: (CompoTuBiieHHE .net/book/56
matepuainoB) / B. JI. CaBuu. - Yxrta: Usn-Bo YI'TY, 12/

2012. - 51 c. — TeKcT: PICKTPOHHBIN.
IIpumeuanue:

1. [TopsiakoBast Hymepais ckBo3Hasl, AByxuHaekcHas (OJI-1, OJI-2, OJI-3 u 1.1.);
2. YcnoBHble 0003HaueHMsI BUa mocoous: Y — yueoHuk, YII — yaebHoe mocobdue, JIp — MoHorpadus u
Apyras JIuTepaTypa.

4.2. Meroan4yeckue noco0usi M yKazaHus

NoNe

II-1IT

HanmenoBanue

T'on n3manus
(cocraBa)

Kom-Bo
JK3.

M-1

AngponoB, M. H. Pacuy€rsl Ha mpoOYHOCTH NpU PACTSKECHHH,
cxartuu: meroa. ykazanusi / U. H. Auaponos, B. I1. Brnacos, P. A.
BepbaxoBckas. — 2-e uza., nepepad. u gom. — Yxta: YI'TVY, 2013.
— 24 c. Metonnyeckue ykazaHus

2013

100

AnaponoB U. H. Ilpsamoii monepeunsiii u3ru6. Pacuérel Ha
MpoYHOCTh: MeToA. ykaszanus / . H. Augponos, B. I1. Bnacos,
P. A. BepbaxoBckas. — 2-e uzj., nepepad. u pom. — Yxta: YI'TY,
2013. — 36 c. Metognyeckue yKa3aHHs

2013

90

Bnacos, B. II. Ilpumepsl pemeHus 3anady IO JUCLUIIINHE
«ConpoTuBliecHHE MaTepuaioB»: Meroa. ykaszanus / B. I
Brnacos, P. A. Bep6axosckas, B. C. KopemanoBa. — Vxra :
YI'TY, 2013. - 56 c.: nn.

2013

95

S. IlporpammHoe obecnieyenne 1 UHTepHeT-pecypcebl

5.1.

Ilepeyens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANUOHHOM

HeOO0XO0AMMBIX JIJISI 0CBOCHHSI TUCIUIIJINHBI

CeTH

"UHTepHet",




Pexomenmyercst ncnonb3oBath noAkaoueHHbIe B YI ' TY 31eKTpOHHO-O0MOIMOTEYHBIC CHCTEMBI:

bC "Jlann";

9bC "ZNANIUM.COM"

9BbC "IPRbooks"

DBC "TOPAUT"

HanmonaneHas ayiekTpoHHas OnbInoTeKa

a TaKxe:

- TroMeHcKOT0 HHAYCTpHAIbHOTO yHUBepcuTeTa http://elib.tsogu.ru/;

- Poccuiickoro  rocynapcTBEHHOrOo  yHHMBepcuTeTa HepTH © raza (HalMOHAaJIbHOIO
HCCIIeIoBaTeabCKOro yHuBepeureTa) umenu .M. T'yokuna http://elib.gubkin.ru/;

- Yumckoro roCyJapCTBEHHOTO HE(PTSIHOTO TEXHUYECKOTO YHUBEpPCUTETA
http://bibl.rusoil.net/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108

5.2. TIlepeyeHb HH(MOPMALUUOHHBIX TEXHOJIOIHWH, HCHOJAb3YeMbIX TMPH OCYLIECTBJIECHUH
00pa30BaTe/IbHOIO NpoLecca M0 JUCHHUILIMHE, BKIIYAs NepedyeHb NPOrPaMMHOro odecrneveHunst
¥ HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HeOOX0AMMOCTH)

6. ®OoHJ OLEHOYHBIX CPEACTB JJIsl NMPOBEeJIEHUS TeKyleil W MPOMEKYTOYHOH aTTecTaluu
o0yuawuuxcsi Mo JUCHUIINHE npeacTaBiaeH B [Ipunoxenun 1.

7. Onucanue MaTepHaJIbHO-TeXHUYECKOH 0a3bl, HeOOX0AUMOIi VI OCyIIeCTBJICHHUS
00pa30BaTeIbHOIO NMPOLECCA MO0 JUCHHUIINHE

AyIUTOpHH ISl YTEHUS KU U MPAKTHIECKUX 3aHATHH — 312.. B moMoIb CTyAeHTaM ayIuTOPHH
000pyI0BaHbl JEMOHCTPALIMOHHBIMH CTEHJIaMH, OTPAKAIOIIMMU OCHOBHBIE ITOJIOKEHUS TUCIIUILIUHBL:
— I'eoMeTpudeckre XapakTEPUCTUKHU IIJIOCKUX CEYECHUN;

— Pacuer crarnueckn HEONpeAeIuMBIX IIAPHUPHO-CTEP>KHEBBIX CUCTEM IIPU PACTSIKEHUU- CIKATUH;

— Pacuer 6anok Ha MPOYHOCTH U KECTKOCTB;

— Pacuer Bana Ha ycranocTs u ap. /{1 BBIIIOJIHEHUS PACYETOB CTYJEHTaM IIPEJOCTaBIEH
KOMIIbIOTEpHBIN Ki1acc. Kpome cranimoHapHO yCTaHOBIEHHBIX MCIIBITATEIBbHBIX MAIlIKH, JIA00paTOPUHU
OCHAIllEHbl YCTAaHOBKAMU JJIS IPOBECHHS 1a00paTOPHBIX pabOT MPUMEHUTENBHO K Pa3HbIM THIIAM
nedopmariuii (mornepeyHsid U3rud U KOCOM U3rubd, YCTOMUMBOCTD CKATBIX CTEPXKHEH, CITOKHOE
COIIPOTHUBIICHUE)

8. Meroaguyeckue ykazaHHsl JJisi 00y4YalOIMXCS 10 OCBOCHHMIO AWCHMINIMHBI NMPEICTABJICHbI B
IIpuaoxennn 2.
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MUWHOBPHAYKHN POCCHUHU
denepanbHOE rOCyIapCTBEHHOE OI0KETHOE
00pazoBaTebHOE YUPEKACHUE BBICIIETO 00pa30BaHUS

«YXTHUHCKHM IOCYyAapCTBEHHBI TEXHUYECKUN YHUBEPCUTET
OI'BOY BO «YI'TY»

Bopkytunckuii punuan YI'TY

Kad)e;[pa HCAPOII0Jb30BaHUsA, CTPOUTCILCTBA U MCHCDKMCHTA

®OH/1 OLIEHOYHBIX CPEJICTB
MO JUCLUTJIUHE

ConpoTuBiieHHE MaTEPUATIOB

Hamnpasnenue nmoaroroku: 21.03.01 Hedrerazosoe aemno

[Tpoduns moaroToBKM: DKCIUTyaTanus U 00CIyXKHUBaHHE 00bEKTOB TPAHCIIOPTA M XpaHEHUS He(TH,
ra3a 1 poayKTOB NepepaboTKu

T'onx wayana moarorosku 2024



Ilepeyenb KOMIIETEHIUI U ITANBI HX (P)OPMUPOBAHNSA

Kox n naumenoBanue
KOMIIETEHIINU

Oranbl GOPMUPOBAHUS
KoMIeTeHInH (cemectp/
pasnen/Tema
JUCIUTUTUHBI)

HGCKpI/IHTOpHBIe XapPaAKTCPUCTHKU KOMIICTCHIIUN

OIIK-1 Coocoben
peliaTh 3aaauu,
OTHOCHIIMECH K

Cemectp 5, Temb1 1-13

3HATb: OCHOBHBLIC YCJIIOBHUA IIPOYHOCTH H
JKCCTKOCTHU; OCHOBHBLIC ITOJIOKCHUSA MPOYHOCTHBIX
Pacu€TOB, BIHAKOIINX Ha 5KOHOMHKY; OCHOBHBLIC

npogeccuoHaTbHON NPUHLUIBl W THIOTE3bl HAYKH O MEXaHUKE W
NeSITeIbHOCTH, IPOYHOCTH MAaTEpUaoOB; OCHOBHBIE MOJIENHU
MIPUMEHSIST METO/IBI neGpopMHUpYEMBIX AIIEMEHTOB; OCHOBHbIE
MO/JIEJINPOBAHUS, dopmynbl  JUId  pacdyeTra  HampsDKeHUM B
MaTeMaTHYeCKOTO KOHCTPYKLHUSAX U JACTAIAX MAIIHH,
aHaJM3a, yMETb: BBIOpaTh ONTHUMAJbHBIC CEUYECHUS
€CTECTBEHHOHAYYHBIC U JeTaiei, MUHUMH3UPYIOLIIX CTOUMOCTb;
0O0I1enHKXEHEPHbIE MOJIETUPOBATh IPOIIECCHI nedopmanuu
3HAHUS IEMEHTOB € TOMOIIbIO  OOBIKHOBEHHBIX
mudQepeHMaIbHbBIX  YpaBHEHUH; IPUMEHSTH
OIIK-4 Cniocoben KOMITbIOTEPHBIE TEXHOJIOTHH CHUMBOJILHOM
IIPOBOJIUTH U3MEPEHUS MaTeMaTHKH; OLIEHUBATh MPOYHOCTh, )KECTKOCTh U
Y HAaOJIOICHHS, YCTOMYMBOCTH;
o0OpabatsIBaTh U BJIQJIETh: OIIpEeIsATh UCXOJHbIE
NPECTABIIATh pacyeTHble napameTpsl, BXOJISIHE B
9KCHEPUMEHTAIbHbIE HOPMAaTUBHBIE  BBIPQKEHHUS;  METOJaMH U
JTaHHbIE METOJMKAMHA  BBIOOpa  KOHKPETHBIX  HOPM
HAJIe)KHOCTH, OTHOCSALIMXCS K JaHHOMY JIEMEHTY
KOHCTPYKLIMH OCHOBHBIMH (OpPMYJIaMU pacdera
Ha MPOYHOCTb, JKECTKOCTb M YCTOMUUBOCTH,
OTPaXKAIOIIUX HYKOHOMHYECKHE KPUTEPHH;
METO/IaMU  33/1aHUsl TPaHUYHBIX YCJIOBUH TpU
pelieHrH 3a7ad  JKeCTKOCTH W YCTOWYMBOCTH
KOHCTPYKTUBHBIX 3JIEMEHTOB; BBIUMCIUTEIBHBIMU
KOMIUIEKCAMH JIJISl YUCIICHHOTO PEIIeHUs] KPaeBhIX
3aga4d; GopMynaMu A ONpeAesieHUs HporuooB
WH)KEHEPHBIX KOHCTPYKIIHH.
2. Ilacnopt ¢oHIa OLEHOYHBIX CPEACTB
KonTponupyemsie Kon
Ne JIATAKTUYECKUE KOHTPOJINPYEMOU dopma HanmenoBanue
n/n €IMHUIIBI (pa3aesbl, KOMIIETEHINH KOHTPOJIS OLIEHOYHOT'O CPe/ICTBA
TEMbI) AUCIUILINHBI (unu ee yacTH)
1 | Temsr 1-13 OIIK-1 CoGecenoBanue | Bompocs! 11t cobecenoBaHus
OIIK-4 DK3ameH Hrorosslii TecT

3. IMoka3arenu u KPpUTEPUHA OLICHUBAHUA KOMHeTeHHHﬁ, OINIHCAHME HIKAJ OIICHUBAaHUA

Kon
[Tokazarenu
KOMIIEe- [Ixana oueHUBaHUS Kputepuu onieHuBaHus
c(hOpMUPOBAHHOCTH
TEHITUU
OIIK-1 . OCHOBHBIE MMOHSATHS, 3JIEMEHTEI,
3namo Ilopozoewiii yposens

OIIK-4 N CTaHJApPTHBIE METOABI PAcCYETOB Ha

(00s3aTENBHBIN ) .
MIPOYHOCTH JETAJICH.
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Kon

[Tokazarenu
KoMmIe- [Ixana oueHUBaHUA Kpurepun oneHrnBanus
c(hopMUPOBAHHOCTH
TEHLINH
llosviwennuiii
METOAbl  MPOBEPOYHBIX  PACUETOB HA
YpogeHb . .
IPOYHOCTh JI€Talel U KOHCTPYKLIHUH C
(110 OTHOIIEHUIO K N
y4eTOM NMPOPEeCCHOHATBHON cielU(PUKU
MIOPOTOBOMY YPOBHIO)
. BBITIOJIHATh CTAHJAPTHBIE TEXHUYECKUE
Ilopocoswiii yposens .
. pacdyeTsl  JAeTaled M DJIEMEHTOB
(0Os13aTEBHBIN ) KOHCTDYKIH
Ymemo v YK
Tlogvruennwiii CaMOCTOSITEIIbHO u ONTUMAJIBHO
VposeHb OpraHW30BaTh  BBIOOP  TEXHUYECKHX
(M0 OTHOIIECHHUIO K napameTpoB  JeTajieili MU  3JIEMEHTOB
IIOPOrOBOMY YPOBHIO) | KOHCTPYKIIUH
. CTaHJApPTHBIMA HAaBBIKAMHU ITOCTPOEHUS
Ilopozoswiii yposens
. TEXHUYECKUX PACUETOB CTaHJIAPTHBIMU
(0Os3aTENBHBIN)
TEXHUYECKUMHU CPEICTBAMU
Braoemo

Tlosviwennoiii
VposeHb

(TI0 OTHOIIICHHIO K
MIOPOrOBOMY YPOBHIO)

HABBIKAMM  COCTAaBJICHUSA TEXHHYECKHUX
IIPOEKTOB, MOU(PULIINPOBATH
KOMOUMHHUPOBAaTh TEXHUUYECKUE CHOCOOBI
JUISL JOCTUIKEHUS LIEIH.

4. KoMneTeHTHOCTHO-OpHeHTHpPOBaHHbIe 3a1anusa (KO3)

OCHOBHBIM CPEICTBOM (POPMUPOBAHUSA KOMIETECHTHOCTEM BBICTYMAIOT KOMIIETEHTHOCTHO-
OPHCHTUPOBAHHbBIC 3a/IaHUs, TPEACTABISIONIME COO0N 0a3y i MPOBEACHUS NMPAKTUYECKHX DPadoT,
coOeceqOBaHUS U DK3aMeEHa.

KOMHGTGHTHOCHKPOpHeHTHpOBaHHHe

3aaHus

10 JAUCITUITIIINHC

«COHpOTHBHeHHe

MaTepuasoB» MOTYT ObITb CKOMIIOHOBaHbI B (pOpMe OaHKa TECTOBBIX 3aJIaHUM MO COOTBETCTBYIOLIUM
paszzenaM u3y4aeMoro mMaTepuana.
Jlnsg Tekymero M NpPOMEXKYTOYHOTO KOHTPOJISL HCIOJIB3YIOTCS MpPakTUYECKHEe padoThl U
MpoBepKa ypoBHS CHOPMUPOBAHHOCTH TPEOYEMBIX KOMIIETCHLIMH B XOJ€ MPAKTUYECKUX 3aHATHHA U
co0eceloBaHus 0 JUCHUITINHE.
HTOoroBbIii KOHTPOJIb MPOXOAUT B (hOpME CEMECTPOBOTO IK3aMEHA.

e

4.1. Bonpocsl 1151 cobece10BaHUs

HaATPSDKCHUS.

5. PacueTsl Ha MPOYHOCTHh M KECTKOCTh MPH OCEBOM PACTSHKEHWU — CXKaTUU. BHyTpeHHue
cwibl. Jlomyckaembie HAMPSKEHUSI.

6. IloTeHrmanbHas sHEprus JeHOpPMAIMH TP OCEBOM PACTSHKCHHH — CYKATHH.

7. HampsioxeHust T0 HAKJIIOHHBIM IJIOMAIKAM IIPH OCEBOM PACTSHKEHUN — CHKATHH.

8. I'naBHBIE MJIOMAJKKA U TJIaBHBIC HAMpsDKEHUs. HampsokeHWs Mo HAKJIOHHBIM IUIOMIAJKAM
MIPH IIOCKOM HAIPSKEHHOM COCTOSIHHH.

9. Buasl HampsHKEHHOTO cocTostHus. Teopun (TUIOTE3bI) MPOYHOCTH M UX MPUMCHEHHE.

10. Hampsoxenwst 1 iehopMaIiuy Mpy TIIOCKOM HANPSDKEHHOM COCTOSTHUU.

11. O606mmenHsIi 3akoH ['yKa.

[TonsiTie o HanpsKEeHUAX, Aepopmanusax, nepemenieHusx. 3akox ['yka.

CBs3b MEXY HANPSHKEHUSIMU U BHYTPEHHUMHU CHJIOBBIMU (PaKTOPaMHU.

BuyTpennue cunoBbie (pakTopbl B METOJT MX OTIPEICTICHHUS.

Juarpamma pacTskeHHs. MeXaHMYeCKue XapaKTepUCTHKU MmaTepuanos. [Jomyckaemblie
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12.T'paduueckoe ornpeaeneHne HANPSHKEHUN MPH TIIOCKOM HAMPSKEHHOM COCTOSIHUH.

13. OnbITHBIE JaHHBIE O CKPYYUBAHUH CTEPKHEHN KPYTJIOro MOMEPEeYHOro CeUeHUsI.

14. BeiBog opMyIIsl 1St KacaTeNbHBIX HAMPSHKCHUN TIPU KPYUCHHH.

15. Hanpsixkenust v nepopManiuy pu KpydyeHuu. BeiBos popmybl.

16. YcnoBust mpoYHOCTH U JKECTKOCTH MpHU KpydeHUH. [locTpoeHue smop KpyTSAIIero MOMeHTa
U YIJIOB 3aKpy4YUBaHUS.

17.TloTenumanbHas 3Heprus aAeopMaluy Ipu Kpy4eHUH.

18.Cratuuecku Heompenenumble cuUcTeMbl. PacueT mo [omyckaemMbIM HalpsOKEHUSIM U
pa3pylanM Harpy3Kam.

19. Tlpocreiimme BUABI CUCTEM PACTIKEHUS — CHKATHS.

20. CtaTr4ecky HEOIpeIeINMbIE CHCTEMBI U IX 0COOCHHOCTH.

21.T'eoMeTpuuecKkie XapaKTEPUCTUKHU TUIOCKUX CeueHUU. ['JaBHBIE OCH W TJIaBHbIE MOMEHTHI
WHEPIIHH.

22.I3MeHeHre MOMEHTOB UHEPIIUH TP MIOBOPOTE U TApaJLICIIEHOM IEPEHOCE OCei.

24.T'eoMeTprUeCcKHEe XapaKTEPUCTUKU MPOCTEHININX ceueHUud. BpluncieHne TIaBHBIX
[EHTPATLHBIX MOMEHTOB MHEPIIUHU CIOKHBIX QUTYD.

25. Onpenenenue BHYTPEHHUX CHIIOBBIX ()aKTOPOB MPH MPSMOM MOTIEPETHOM H3THOE.

26.OCHOBHBIC TIpaBWJIa TIOCTPOSHHUS M KOHTPOJIS TOCTPOCHHUS JIMIOP BHYTPEHHHUX CHIIOBBIX
(bakTOpOB MPH MPSMOM MOTIEPEYHOM HU3THOE.

27. HopManbHbIe HallpsDKeHUsI Tipu u3ruode. BeiBoa popMybl.

28. luddepennmanpapie  3aBUCUMOCTH Tpu  m3rude. Bwmong dopmyn. Ilokaszate wux
UCIIOJIb30BAHKE Ha TIPUMeEpE.

29. YcioBue MpOYHOCTH MPH U3THOE IO HOPMAaJIbHBIM HAMpPsDKEHUSIM. PalinoHabHbIE ceueHust
OaJiok mpu u3ruoe.

30. KacarenbHbIe HaNpsDKEHUS TIPU TIOTIEPEYHOM U3THOE.

31. HopmanbHble 1 KacaTellbHbIE HAMPSHKEHUS TP U3THoe.

32. HopmanbHble HanpspkeHus mpu u3rude. [lomHas mpoBepka MpoyHOCTH JIByTaBpa.

33. YcnoBus NpoYHOCTH IIpH U3ruode.

34.Tlepememienust npu usruoe. JuddepenimanibHoe ypaBHEHUE U30THYTOM OCH OalIKH.

35. Onpeenenue nepeMenieHnii mpu u3rude. Y cioBue KeCTKOCTH.

36. Onpenenenne nepeMenieHnil mpyu U3ruoe METOI0M HayadbHbIX MTAPAMETPOB.

37.TeopeMbl 0 B3aUMHOCTH paOOT M O B3aUMHOCTH MEPEMEIIICHHM.

38.DHepreTrueckre METONBI OMpenesieHus nepeMmenieHuit npu wus3rude. Murterpan Mopa.
IIpaBuna ucnonp3oBaHusl HHTErpasia Mopa mid onpeneieHus nepemenieHuit. Ilpumep
pacuera.

39. DHepreTrUecKre METOJIbI OIpeieNieHus nepemeniennii npu usrnoe. Crnocod Bepemaruna.
BriBog ¢opmynsl. [IpaBuna ucnonb30BaHUs MPHU OIpeaesieHuu nepemenieHuit. [Ipumep
pacuera.

40. Kocoit n3ru6. YciaoBusi IpOYHOCTH U KECTKOCTH.

41. U3rub ¢ xpyuernem. OnpesienieHue HapsHKEHUH U YCIIOBUE TIPOYHOCTH.

42. BHELIEHTPEHHOE HArpy>KeHUe. Y CIOBUS IPOYHOCTH. SIapo ceueHus.

43. Cratudecku omnpeaeuMbie CUCTeMbl. OCHOBHBIE TIOJIOXKCHHUS.

44, Cratu4eckd HEOIpeneIrMbIe CHUCTeMBbl. PacyeT NpOCTHIX CTAaTHUECKH HEONpPEIeIMMBIX
OaJIoK.

45.Meron cui. [Tpumep pacuera (IBaXKabl CTATHYSCKH HEOIIPECIUMast CUCTEMA).

46. CtaTruecku Heompeneaumeie cucteMbl. Onpezenenue nepemenieHuid. [lpumep.

47. CraTrdecku Heompeneaumbie cucteMbl. OCOOEHHOCTH pacueTa Hepa3pe3HbIX OAIOK.

48. Y CTOWYMBOCTH CKATBIX cTepikHEeH. OnpeneseHne KpUTHIECKOTO YCUITHS.

49. BeiBo dhopmynel Diinepa. Biausaue cnocoba 3akperieHus] KOHIIOB CTONKH.

50. [IpakTrueckuii METO/I pacueTa CKAThIX CTEPIKHEH Ha yCTOMYNBOCTb.
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51. YcTolunBOCTh CKaThIX cTepkHer. [Ipenensl mpuMeHUMOCTH hopMyIibl Diiepa.

52.YCTOWYMBOCTh CXKATBIX CTep)kHEH. PanuoHanmbHbIE THUIIBI CEYEHUHW W CIOCOOOB
3aKpEIUICHUS.

53. [IpononbpHO — monepeunsiii u3rubd. [IpubamkeHHbI METO] pacyeTa.

54. lunamuyeckoe HarpykeHue. PacyeT >71€MEHTOB KOHCTPYKIHMM NpHU M3BECTHBIX CHIIaX
WUHEPLUU.

55. lunamuyeckoe HarpyxeHue. Y iap.

56. lunamudeckoe HarpyxeHue. KonebaHust ynpyrux cUCTEM.

57.1lepemenHbIe HANPsDKEHMSI. XapaKTEPUCTUKU IUKIa HanpsbkeHui. [Ipeaen BRIHOCIHBOCTH.
@aKTOpHI, BIUSIOMINE HA MPEIET BBIHOCIUBOCTH.

58. [lepemennbie HanpsuKeHUS. J{narpaMma rpeaeTbHbIX aMILTUTY/.

59. [lepemennsbie HanpspkeHus. [loHsTHE 0 pacueTe Ha BHIHOCIUBOCTD.

60.PacueT TOHKOCTEHHBIX OCECUMMETPHUYHBIX OOO0JIOYEK 10 Oe3MOMEHTHOH TeopuHu.
VYpaBuenue Jlannaca.

61. [IpakTueckoe Hcnonb3oBaHue ypaBHeHus Jlarmuaca mpu pacuere obosodek. Pacuer Ha
npoyHoCTh. [IpuMeps! pacuera.

62. KpaeBoii 23 ekt B MUITUHIPUIECKON 000JI0UKE.

4.2. TecTroBble BONPOCHI JIJIfA IK3aMeHa

1 A
2 B
1 3 Z
4 OMMHAKOBO Ong B 1 C

OOMHAKROBC OIA BCeX TpeX

Ind maroi “acTH ROHCTPYRIMH

PACTANHEBANINES HANOPTHEHME MARCHMAIEHD ? T:{ aCTeM
1 Y
2 B

A B C il
Ina waworo ofpasina CEMMAKLES

HanpameHMe Oz 0AMHaEKoso B0 Bcex yactAx | 7 | TAKKMX ONOP He CYNMeCcTBYeT.

onopbl. a
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BMSBATE NOBMIIEMHE Opedess OPOMHOCTH OpH
CABHDE?

3aknenxku

Cuna

Earasd SarIenks CAOMAasTod CHIUAIR?

Bce BuMecTe

Momewnt MomeHT MomeHr

Boe npodMaM MMeRT OOMHAKOBYI INONSOER
NONEPEUHODND CedeHMA. JIna maroro OpodHIa

ECTROCTE OpHM EPVHUeHHMM MARCHMAIEHSL?
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5. Meroauveckue MaTepuaJibl, ONpeaeaaolue Npoueaypbl OeHUBAHUA 3HAHU,
YMeHHUI, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH,
XapaKTepu3ywIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETEH I{H

Onenka 3HaHUHM, YMEHUH, HaBbIKa U (WJIM) OMbBITA JESITEIBHOCTH, XapAKTEPHU3YIOUINX ATAIlbI
(bopMHUpOBaHUS KOMIIETEHIIMNA IO AUCHUIUIMHE TPOBOAUTCS B (pOpME HUTOTOBOM aTTECTallUU.

HtoroBbie wucnbITaHust (9K3aMEH) MPOBOAATCS NpPENojaBaTeseM, BEAYIIMM JIEKIIHOHHBIC
3aHATHSA 110 TAaHHON JMCIMIUIMHE, U MPENOAaBaTeNIIMU, BEIYILIUMH NIPAKTHYECKUE 3aHATHUS.

- Bpems moaroToBku oTBeTa IMpH CAade dK3aMeHA B YCTHOH (hopMe JOJDKHO COCTaBIATH HE
MeHee 40 MUHYT (TI0 KENAHUI0 00YYArOIIErocss OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBera — He
6onee 15 MuUHYT.

[Tpu BBIOJIHEHUHU UTOTOBOrO TecTa aaercs 90 MUHYT.

DK3aMeHATOPY MPEAOCTABIISETCS MPABO 337aBaTh 00YYAIOIIMMCS JOTIOJHUTEIBHBIC BOIIPOCHI B
paMKax MmporpamMMbl JTUCIUILIMHBI TEKYIIETO CEMECTpa, a TAKKe, IOMUMO TEOPETUYECKUX BOIIPOCOB,
JaBaTh 33724, KOTOPbIC H3yYaJIUCh HA TIPAKTUYCCKUX 3aHSATHUSIX.
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