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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ieab ocBoeHUSA

NUCLHUILINHBL:

MOATOTOBKAa OakajmaBpa K

JACATCIIbHOCTH,

TpeOyrotmen

(byHIaMEHTaBHBIX, MPOPECCUOHATBHBIX 3HAHUM W YMEHHI, MCIIOJIb3YEeMbIX MPU PEHICHUH MPOYHOCTHBIX
3a/1a4 pacyera ¥ IPOCKTUPOBAHUS JJIEMEHTOB aBUALIMOHHBIX KOHCTPYKIIMIA.

3agaun:

— cpopMUPOBATH MPEACTABICHUE O MECTE M POJU JUCHUIUIMHBI «COMPOTHBIICHUE MAaTEPHAIIOB)» B
Oyaylei MpaKTHIECKOH NeSITeIbHOCTH U O B3aUMOCBSI3H €€ C APYTUMH TUCIUTUTHHAMM;

— cdopmupoBarh (yHAAMEHTAJIbHBIC 3HAHUS O HAMPHKEHHO-IEPOPMUPOBAHHOM COCTOSIHUU
AJIEMEHTOB KOHCTPYKIUH MO JCHCTBUEM Pa3IMYHBIX HATPY30K;

— MOJIYYHTh MPEACTABIICHUE 00 OCHOBHBIX METOJIaX PEIICHHS 3a/1a4 M0 PAacUeTy THIIOBBIX SJIEMEHTOB
KOHCTPYKIIMH Ha MPOYHOCTD, )KECTKOCTh ¥ YCTOHYHUBOCTb.

2 MecTo UCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHON MPOrpaMMbl

JucnurnmuHa oTHOCUTCS K 6a30Boit yactu 0s1oka J] «/[ucturmmnabl (MOTyIn )»

[TpepekBU3UTHI AUCHUILTUHBL: Omcymcmeyom

IToctpexkBusuthl aucuuiiubbl: b1./].b.20 Jlemanu mawun, b1.J{.5.26 Cmpoumenvras mexanuka,
b1.7]]1.5.31 Ilpounocms nemamenvbHblX annapamos

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (1)0pMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘IeHI/I${

Ko v HaumeHnoBaHue
dbopMUpyEeMBbIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHHUA KOMIICTCHIIUHN

[Inanupyemble pe3ynabTaThl

00y4eHus 10 AUCIUILINHE,

XapaKTEePU3YIOIINE TAIbl
(dbopMupoBaHUs
KOMIIETECHIIUI

OIIK-2 CnocoOeH MOHUMATh
MIPUHLIMIIBI paOOThI
COBpPEMEHHBIX

MH(OPMALIMOHHBIX TEXHOJIOTUI

Y MCTIOJIb30BaTh UX IS
pelieHus 3a1a4
npodeccnoHanbHOM
JeSITEITbHOCTH

OIIK-2-B-1 3HaTh cOBpeMeHHbIE
MH(OPMaLIMOHHBIE TEXHOJIOTUU JJISl PEILIECHUS
TUIOBBIX 3334 NPodhecCHOHATBHON
JeSITEIIbBHOCTH

OIIK-2-B-2 YMeTh NpUMEHSTh COBPEMEHHBIE
MH(OPMaLIMOHHBIE TEXHOJIOTUU JJISl PELLICHUS
TUIOBBIX 3334 NPodhecCHOHATBHON
JESATEIIBHOCTH

OIIK-2-B-3 lIMeTh HaBBIKH UCTIOIB30BAHUS
MH(POPMALIMOHHBIX TEXHOJIOTUHN IS peIIeHUs
TUIIOBBIX 3a7a4 IPO(heCcCHOHATBHBIX
JESATEIIBHOCTH

3HaTh:

- OCHOBHBIC HpI/IHHI/IHBI, 110-
JIO)KEHUS M THIOTE3LI CO-
HpOTI/IBJ'IeHI/ISI MaTepI/IaJ'IOB;

- TPeAnochUIKM  BbIOOpa
pacyeTHOM CXEMbl  KOH-
CTPYKLIUH;

— OCHOBBI TEOPUU U METOJbI
pacyera d3JIEMEHTOB KOH-
CTPYKIUH MpHU pa3IuYHBIX
CHJIOBBIX BO3JICHCTBHSX.
YMerb:

- COCTaBJISITh PAacCUYETHHIE
CXEMbI KOHCTPYKIU;

- OMNpeNensiTh BHYTPEHHUE
yCuIIus, HaIpsKEHUs,
nedopmaruu u
MEPEMEIIEHUSI B THUIIOBBIX
2JIIeMEHTaX KOHCTPYKIIHIA;

- MPOBOAUTH pPacyeThl Ha

IMPOYHOCTb, XKECTKOCTh H
YCTOWYHUBOCTD THIIOBBIX
JJIEMEHTOB  KOHCTPYKIUU

3




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyembie pe3yibTaThl

00y4YeHHUs MO TUCIUTUINHE,

XapaKTePU3YIOIIHE ITAIbI
¢dbopmupoBaHus
KOMIIETEHI I

IPH TPOCTHIX U CIIOXHBIX
BUJAX  HArpyXeHus  C
UCTIOJIb30BaHUEM
COBpPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTUH [UIsl peleHus
THUTIOBBIX 3a1a4
npo¢eCCHOHATBHON
NeSITeIbHOCTH;

- TMPUMEHSTHh CIPaBOYHBIN
ammapar 1mo BbIOOpY Mate-
pHAJIOB U HOPMATHBOB,
oOecrneunBaromux pabdoTo-
CIIOCOOHOCTh, HAJEKHOCTD
U JOJTOBEYHOCTh JJIEMEH-
TOB KOHCTPYKLUU.

Baaners:

- YETKMMHM  3HaHHUSIMHU,
HEOOXOIUMBIMHA 1A
peuieHus po0Jem,
BO3HUKAIOIINX npu
MPOEKTUPOBAHUU U pacyéTe
JJIEMEHTOB  KOHCTPYKLMH,
obecrieunBas TIpPU  OTOM
BBICOKYIO CTEICHD
HaJEKHOCTH "
JIOJITOBEYHOCTH,

- HaBbIKAMHM TPUMEHEHHS
COBPEMEHHBIX
MH(OPMALIMOHHBIX

TEXHOJIOTHH B pacdyeTax Ha

MNPOYHOCTL M  KECTKOCTH
npu peHICHUU  TUIIOBBIX
3ajga4.

4 CTpyKTYypa U coep:KaHue TUCHHIINHBI

4.1 CTpykTypa IMCIHILIHHBI

OO61mast TpyA0€MKOCTh AUCLUILIIMHBI COCTABISAET 6 3a4eTHBIX euHUI] (216 akageMHuecKuX 4acoB).

TpynoemkocTs,
Bun pabotst aKaJIeMHYECKHX YacOB

3 cemecTp 4 cemectp BCETO
OO0masi Tpy10éMKOCTh 108 108 216
KonTakTHas padora: 50,25 47,25 97,5
Jlexrum (JI) 18 16 34
[Tpaktuueckue 3ansatus (I113) 16 30 46
Jlaboparopusie pabotsi (JIP) 16 16
KoHcynpranumn 1 1




TpynoeMKoCTb,

Bun paboTst aKaJIeMUYECKHUX YacOB
3 cemecTp 4 cemectp BCETO
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTe/ibHas padoTa: 57,75 60,75 118,5
- 8bINOIHEHUE KOMNIEKCHO20 NPAKMUYECKO20 3A0aHU);
- camono02omoska (npopabomia u nosmopenue
JIEKYUOHHO20 MAMeEPUANA U MAMePUuala y4eoOHuKo8 u y4eonvlx
nocobuii;
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
- N0020MOBKA K MEKYUIeMY, PYOEHCHOMY U UMO2080MY
KOHMPOJISM)
Buj uTOroBOro KOHTpoOJIs (3a4eT, IK3aMeH, audg. 3ay. IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Paznernsl qUCIUIUIMHEL, H3y4aeMble B 3 cemecTpe
KonmyectBo yacos
No ayJIuTOpHAast
pasena HaumenoBanue pasnenos BCEro pabota BHEay/I.
T 13 | 1P paboTta
1 OcHOBHbIE IOHATHS U 334 Kypca 16 4 2 - 10
2 ['eomeTpuyeckue  XapaKTEPUCTHUKUA  IJIOCKHUX 14 4 2 - 8
CEYECHU I
3 IleHTpanbHOE pacTsKEHUE-CKATHE CTEPIKHS 18 2 2 6 8
4 CnBur, cpe3 U CMATHE 14 2 2 2 8
5) Kpydenune crepxus 14 2 2 2 8
6 [TpsiMoit monepeyHbIi N3ruo 18 2 4 4 8
7 Y CTOMYNBOCTD CKATBIX CTEPIKHEN 14 2 2 2 8
Paznenbr muctuIuInHEL, U3ydaemele B 4 ceMecTpe
KommuecTBo gyacoB
Ne ayJIuTOpHAast
pasnena HaumenoBaHue pa3ienos BCero aGora BHeay/l.
T 113 | 1P pabora
8 DHepreTu4YecKue METObI BBIYMCIICHUS 16 2 6 - 8
MepeMEeIICHU I
9 CraTtndecku HEOIPeIeIMbIE CHCTEMBI 14 2 4 - 8
10 [Tnockue KpUBOJIMHENHBIE CTEPKHU 14 2 4 - 8
11 OCHOBBI TEOpUU HAINPSHKEHHOTO U J1e(OPMHUPOBAH- 12 2 2 - 8
HOTO COCTOSIHUS B TOUKe Tesa. Teopuu MpoYHOCTH
12 CoxHO€E CONPOTUBIICHHE 14 2 4 - 8
13 JluHamu4ueckue Harpys3Ku 14 2 4 - 8
14 YcranocTs MarepuanoB 10 2 2 - 6
15 ToHKOCTEHHBIE 000JIOUKH 14 2 4 - 8
Uroro: 108 16 | 30 62
Bcero: 216 34 | 46 | 16 120




4.2 Cogepxanme pa3iejioB IUCUUNINHBI

Pa3nes 1 OcHOBHbBIE NOHATHS U 3224 Kypca

OnpeneneHue AUCUUIUIMHBL U €€ CBSI3b C JAPYrMMM OOIIEMH)XEHEPHBIMM M CHELHMAJIbHBIMU
aucuuiinHaMu. OCHOBHBIE TWMIIOTE3bl, IPUHUMAEMbIE B Kypce CONPOTHBIIEHUS MarepuasioB. IlonsTtue o
pacueTHbIX cxeMax. Knaccudukanus Harpy3ok. [lonsaTue o HanpspkeHUsX U nedpopmanusx. MeTos cedeHui.
Buytpennue cunosbsie ¢pakTopsl. IlocTpoeHne 3miop BHYTPEHHUX CHIIOBBIX (akTopoB. Buasl nedopmarmii
3JIEMEHTOB KOHCTpYKLUi. Tunsl onop. [lomyckaemsle HanpspkeHus. KoadduimenT 3anaca npoyHocTH.

Pa3nes 2 'eomeTpuyeckne XapakTepUCTHKH INIOCKUX CeYeHU I

Cratnueckuil MOMeHT mioniaau ceuyeHus. OceBble, MOJIAPHBIE U LIEHTPOOEKHBIE MOMEHTHI HHEPLIUH.
MoOMEHTBI MHEPIUU CIOXHBIX ceueHUU. MOMEHTHI MHEpPUUHU MpU NapajuIeIbHOM NEPEHOce Oceld. 3aBUCH-
MOCTb MEXIY MOMEHTaMH MHEPLMH IIPU MOBOPOTE oceil. [ naBHble ocu. I 1TaBHBIE MOMEHTBI UHEPLUHU. JJI-
JIUIIC UHEPLIUH.

Pa3znen 3 LlenTpajibHOE pacTsizKeHHe-CsKATHE CTEPKHS

[Tonstue o nedopmanuu pactsokeHue-cxatue. [IpogonbHas cuma. AOCOMIOTHAsE M OTHOCUTENbHAS
nedopmaruu. Kosddunuent Ilyaccona. 3akon I'yka. Hanpspkenus u neopmariiy B morepeyHbIX CEUCHHIX
CTEPKHs. Y CIIOBHS IPOYHOCTH U KECTKOCTH. BHJIbI pacueToB HA MPOYHOCTh U KECTKOCTH IIPU PACTIKCHUU -
CKaTUM CTepKHsA. Pacder crepkHel Ha HPOYHOCTh M JKECTKOCTh C YYETOM COOCTBEHHOIO Beca.
Jlonyckaembie HanpspkeHus. KoaddummenT 3amaca mpouyHocTH. MeXaHNYecKne XapaKTePUCTUKU IIPOYHOCTH
U IIJJaCTUYHOCTU MaTepHuaiioB. McnblTaHuss MaTepraoB Ha pacTsKEHUE U cxkaThe. /JluarpaMmel pacTsKeHUs
u cxarus. PaboTta ¥ moTeHuanbHas S3HEprust Ipu pacTsHKEHUU U CKATUH.

Paznean 4 CaBur, cpe3 u cMsiTue

[Tonstue o nedopmarnuu casura. 3akoH ['yka npu cusure. [edopmanus cpeza u cmstusa. Pacuer
2JIEMEHTOB Ha CPE3 U CMATHE.

Paszgea S Kpyuenue crepskust

[Toustue o xpydyenuu. Kpyrsamuit moment. OcHoBHble nomnyueHus. Hanpsokenus u nedopmanuu
IIPU KPYYEHUU IPSIMOTO CTEPXKHSA KPYIJIOTrO IONEPEeYHOro cedeHus. KpydeHue CTepKHEH HEKPYIJIoro
IIONEPEeYHOro ceueHus. KpyueHuss TOHKOCTEHHBIX CTEp)KHEH. Buibl pacueToB Ha IPOYHOCTh U JKECTKOCTb
NIpU KPY4YECHUU cTepkHs. Panmonansabie popMbl ceueHuit

Pa3nes 6 Ilpsimoii monepe4HbIil n3rud

[Tonsitne u nedopmaruu uzruda. [lonmepeunast cuna u u3rudaronuii MoMeHT. HopmaiibHble Hampsi-
KeHus npu yrctoMm u3rude. 3akoH ['yka npu usrude. HelitpanbHas nunus. HopManbHble HanpsKeHUs MpH
psiMOM TnornepeuHoM u3ruoe. KacarenpHble HanpskeHUs! Ipyu npsaMoM nonepedHoM usrude. @opmyna Ky
paBckoro. PannonaneHble Gopmbl ceueHuid. Ilepememienus npu usrude. JuddepennpanbHoe ypaBHEHUE
yrnpyroi ocu 0anku. Meron HayallbHBIX apameTpoB. Onpesenenne nepeMenieHuil mpu u3rude sHepreTuye-
ckuMu Metonamu. Teopema Kactuipsano. Muterpan Makcsemna-Mopa. [Ipasuno Bepemaruna. Ycinosue
MIPOYHOCTH U JKECTKOCTH. BUIBI pacueToB Ha MPOYHOCTH U )KECTKOCTh MPHU U3rHOe.

Pa3znen 7 — YCcTOMYMBOCTD CKATBIX CTEPKHEH

OcHoBHblE MOHATHS 00 ycroitunBocTH. Popmyna Diliepa Ui onpeAeNeHUuss KPUTUYECKOW CHIIbI
C)KaTOTO CTEP>KHs. 3aBUCHUMOCTb KPUTHUYECKON CHIIBI OT YCIOBUHM 3akpeluieHus crepxkHs. Kputumueckoe
HanpspkeHue. ['eomerpuueckass ruOkocTh cxkatoro crepxkHs. IlpenenbHas rtuOKocTh. Ilpenernst
npuMeHuMocTH popmynel Ditnepa. Popmyna Acunckoro. Koaddunuent 3anaca ycrounoct. Kosdpunenr
MPOJOJILHOrO U3ruda. PacueT npo1oyibHO CHKAThIX CTEPHEH.

Pa3nes 8 JHeprernvyeckue MeToAbl BHIYUCJICHUS NepeMeleHn i

[ToreHunanbHass sHeprus nedopManuyd HpU MPOU3BOJIBHOM HarpyxkeHuu. OO00OmEHHAs cuia u
0606ménHoe nepemenienne. Teopema Kactunbsno. Materpan Makcenina-Mopa U €ro NpuMeHEeHUe K Bbl-
yucienuto nepemenieHuid. [IpaBuno Bepemaruna u ¢popmyna CumicoHa st ONPEACICHHS TIEPEeMEICHII
npu u3ruoe.

Pa3nesn 9 CraTudecku Heomnpe/eJMMble CUCTEMbI

CreneHnp cTaTHUECKOW HeorpenenuMocTu. Beibop ocHoBHOM cuctembl. Metoa cui. Kanonuueckue
ypaBHEHUs MeToa cuil. Mcnonp30BaHNE CBOMCTB CHMMETPHUH IIPU PACKPBITHH CTATHYECKOW HEOIIPEAEINMO-
CTH.



Pa3nen 10 Il1ockne KpuBOJIMHEHBIE CTEPKHU

[TocTpoenue >miop 119 KPUBOJUHEHMHBIX cTepkHEH. OnpeneneHne HanpsHKeHU U nepeMenieHruid B
KPUBOJMHEHWHBIX CTEP)KHAX MpU u3rude. Pacyer KpuBOro CTEp)KHSA Ha MPOYHOCTH MPU OJHOBPEMEHHOM
JEHCTBUM MPOJAOTBLHON CHIIBI M M3rHOAIOIIETO MOMEHTA.

Pa3znes 11 OcHOBBI TeOpHM HANPSIKEHHOT0 W 1e()OPMHPOBAHHOIO COCTOSIHMSI B TOYKe TeJia.
Teopumn nmpouHocTn

HanpspkenHoe cocTosiHME B Touke Tena. OnpeeneHue riIaBHbIX HAIPsYKEHUN U OJI0XKEHUS TI1aBHBIX
IUIOINAJIOK IO 33JaHHBIM HaNpsDKEHUSAM B JIBYX B3aMMHO-TEPIEHIUKYIISPHBIX Miomiaakax. Cocrapisomue
nedpopmaruii. O6001meHHbIH 3aK0H ['yka. Teopuu NpoYHOCTH (TEOpHH MPEAETbHBIX COCTOSHUHN). OCHOBHBIC
noHatus. Kiaccuueckue Teopuu Npo4HOCTH.

Pa3nen 12 Cii0:kHO€ CONPOTUBJIEHHE

[ToHsATHE O CIIO)KHOM CONPOTUBJIEHUU. BUibl cioxkHOr0 conpotusienus. OnpeaesieHne HalpsuKeHUH
U TIOJIOKEHUSI HEUTPAJbHOM JIMHUM B OOIIEM clydae CIOXHOTO comportuBieHus. Kocoil n3run6d. Bueuen-
TPEHHOE pacTsHKEHUe-cxkaThe cTepkHa. M3rub ¢ kpydenuem. IlpuBenennsiii MomeHT. Pacuer Bana.

Paznen 13 lunaMmuyecKkue Harpy3xku

3agaun nuHamuku. OOmas xapakrepuctuka. [lonstue o tuHamuyeckoM ko3dduuuente. IIpononbHsblii,

MOTIEPEYHBIN ¥ CKPYUMBAIOLIMIA yaphl. Y CIOBUS MIPOYHOCTHU U KECTKOCTH IpH yaape. Koadpdurment auna-
mudHoCTU. [ToHATHE 0 KONeOaHusaX. CBOOOHBIE U BBIHYXICHHbIE Kojebanus. Pezonanc. Onpenenenue ya-
CTOT CBOOO/IHBIX M BBIHYK/ICHHBIX KOJICOaHUN YyIPYToil cucTeMbl (0alIki) ¢ OJHOW CTEIIEHBIO CBOOOIBI.

Pa3nen 15 YcragocTs MmaTepuajioB

[lepemennble HampsokeHus. [loHsiTHE 00 yCTanoCTH M BBIHOCIMBOCTH MaTepHalloB. MexaHu3M
YCTaJIOCTHOTO pa3pylleHHs. XapakTepUCTUKU LUKiIa HarpyxkeHus. Kpuas ycranoctu Bemnepa. Ilpenen
BBIHOCIMBOCTU. PaKTOpHhI, BIUAIOIINE HA IPEIE] BIHOCIMBOCTH. PacueT Ha MpOYHOCTh IpPU NEPEMEHHBIX
HaNpsKEHUSX.

Pa3nes 15 TonkocTeHHBIE 000/104KH

OcHOBHBIE NTOHATHSA TEOPUH pacyera obosiouek. Pacuer obosouek BpalieHus 1o 6€3MOMEHTHOI Teo-
pun. YpaBHenwue Jlamnaca u ypaBHEHHE paBHOBECHS. Y CTOHYUBOCTH 000JI0YEK.

4.3 JlabopatopHbie padoThI

Ne JIP Ne HaumenoBaHue 1a60paTopHBIX paboT Kosr-Bo
paszziena 4acoB
1 3 OnpeneneHre MEXaHHMYECKUX XapaKTEPUCTUK MaTepualioB  IpHU 2
UCTBITAHUSAX HA PACTSKEHUE
2 VcnipTanne MaTepuasoB Ha C)KaThe 2
3 Omnpenenenue Moayns ynpyrocta u koagguuuenta ITyaccona 2
4 4 OneHka IpOYHOCTH CTEP)KHEBBIX COEIMHEHUN Ha Cpe3e U CMITHH 2
5 5 Omnpenenenue MOAyls CABUra IPH KPYyYEHHUU CTEpXKHSA KpPYIJIOro 2
CEUCHHSI
6 6 Omnpenenenre HaNpsHKEHUH U epeMeIleHU pu npssMoM u3rubde Oas- 4
KU
7 7 Y CTONYMBOCTB CHKATBIX CTEPKHEN 2
Hroro: 16
4.4 TlpakTHYecKHe 3aHATHS
Ne 3anaTHs Ne Tema Kox-s0
paszaena 9acoB
1 1 [TocTpoeHue >m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB B CTEPKHEBBIX 2
JIEMEHTaxX
2 2 Brruncrienue reoMeTpu4ecKux XapakTepPUCTHK MIIOCKUX CEYSHUN 2
3 3 PacueT Ha MPOYHOCTH M JKECTKOCTh CTEPKHEBBIX AJIIEMEHTOB MpPH 2




Ne 3ansTus Ne Tema Kor-s0
paszzuena 4acoB
IICHTPAILHOM PACTSHKCHUU M CKATUU
4 4 Pacuer Ha MPOYHOCTH CTEPKHEBBIX JIEMEHTOB IpU MX paboTe Ha 2
Cpe3 U CMATHE
S) S) Pacuer Ha IPOYHOCTH M KECTKOCTb CTEPIKHEBBIX JIEMEHTOB IIpU 2
KpPY4YCHUU
6,7 6 Pacuer Ha IpPOYHOCTH M KECTKOCTb CTEPIKHEBBIX 3JEMEHTOB IPH 4
u3rube
8 7 Pacuet npo10JIbHO CKaThIX CTEPHKHEBBIX JIEMEHTOB 2
9-11 8 DHEPreTM4ecKUue METOAbl BEIUMCIICHUS [TIEpEMELIEHUI 6
12,13 9 CraTr4ecKu HEONpPeIETMMbIC CHCTEMBbI 4
14,15 10 Pacuer n10CKux KpUBOJIMHEMHBIX CTEPKHEH 4
16 11 Ornpezenenne HanpsHKEHHO-AS(hOPMUPOBAHHOTO COCTOSIHUS B TOUKE 2
Tena
17,18 12 PacueT Ha MpOYHOCTH MPH CI0KHOM CONPOTUBIICHUHN 4
19, 20 13 Pacuet KOHCTpYKIIMI Ha yjapHOE IeHCTBUE HArPy30K 4
21 14 Pacuer npu 1eicTBUY ITUKIMYECKUX HATPY30K 2
22,23 15 PacueT TOHKOCTEHHBIX 000JI0YEK 110 OE3MOMEHTHOMN TCOPUHU 4
Hroro: 46

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUIIINHBI
5.1 OcHoBHas IuTepaTypa

5.1.1 ®eonocees, B.M. ConporuBnenue marepuanon: yueOnuk / B.M. ®eonocwes. — 14-e u3z., ucrp.
— M.: MI'TY um. H.D. Baymana, 2007. — 592 c. — (MexaHuka B TEXHUYECKOM YHUBEpPCUTETE; T. 2). —
[Ipenm. ykas.: c. 577-584. — ISBN 978-5-7038-3024-6.

5.1.2 COopHHK 3a7a4 1O COMPOTHBICHUIO MATEPUAIOB: Y4eOHOE TTOCOOME JJISl CTYJISHTOB BBICIITHX
TeXHUYECKHUX y4ueOHbIX 3aBenenuit / mon pexn. B. K. Kauypuna. — 2-e uzn., ucnp., crep. — MockBa: AnbsHc,
2014. — 432 c.: win. — [pw.: c. 418-429. — ISBN 978-5-903034-39-1.

5.1.3 JlaGopaTopHblii TPAaKTUKyM TIO CONPOTHBICHHIO MaTepHalioB: y4deOHOe mocobue /
I1.H. EnpuanunoB, B.C. I'apunos, C.H. 'openos u ap.- UIIK T'OY OI'Y, 2009. — 122 c. — ISBN 978-5-

7410-0949-9.

5.2 lonoinuTenbHAas JIMTEpPaTypa

5.2.1 Comporusnenue Matepuanos / I'. C. Ilucapenko [u ap.]. — Kues: Buma mkozna, 1979. — 696 c.

5.2.2 ComporuBiienue matepuanoB : ydeoHoe mocodue / H.A. Kocrenko, C.B. bamsicaukosa, 10.0.
Bonomanosckas u np. ; pea. H.A. Kocrenko. — Mocksa :[upext-Menua, 2004. — 430 c. : puc., Tabn. —
bubGmmorp. B k1. — ISBN 5-06-003693-6.

5.2.3 ®ponosa, O.A. lleHTpanbHOE pacTs)KEHHE M C)KaTHE CTEp)KHS: METOJUYECKHE yKa3aHUs K
BBITIOJIHEHUIO PAaCUETHO-MIPOEKTUPOBOUYHON paboThl / O.A. ®ponosa, B.C. INapumnos. — Opeunbypr: I'OY
OI'Y, 2009. — 26 c. — Pexxum nocryma: http://artlib.osu.ru/web/books/metod_all/1862_20110826.pdf.

5.2.4 ®ponora, O.A. KpyueHue CTepHs: METOJAMYECKHE YKa3aHUs K BBIMOJHEHUIO PACUETHO-
npoektupoBouHoi paboTsl / O.A. @ponosa, B.C. I'apumnos. — Opendypr: 'OV OI'Y, 2009. — 50 c. — Pexum
noctyna: http://artlib.osu.ru/web/books/metod_all/1863 20110826.pdf.

5.2.5 ®ponoBa, O.A. NU3rubd ¢ KpydeHHEM: METOJUYECKHE YKa3aHUS K BBIIOJIHEHUIO PAaCUyeTHO-
npoektupoBouHoi paboTsl / O.A. @ponosa, B.C. I'apumnos. — Opendypr: [OY OI'Y, 2009. — 63 c. — Pexum
noctyna: http://artlib.osu.ru/web/books/metod_all/1864 20110826.pdf.
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5.3 llepuoanueckue u3gaHusl

5.3.1 BecTHUK MammmHOCTPOGHUS : KypHaJ. - M. : ArentctBo "Pocneuats", 2022.
5.3.2 [IpuOops! 1 TEXHHUKA SKCIIEPUMEHTA : KypHaIL. - M. : Akagemusnatientp "Hayka" PAH, 2022.
5.5.3 CnpaBounuk. MHxeHepHbIH KypHa : )KypHaI - M. : ArenrctBo "Pocneuars", 2022.

5.4 UnTepHeT-pecypchl

5.4.1 http://www.mysopromat.ru/ — caiit npo «ConpoTHBICHHE MaTepHAIOB» M HayKax o
MPOYHOCTH.

5.4.2 http://www.isopromat.ru/ — caiit, coaepraiiuii CBEACHUS MO JUCHUIUIMHE COMPOTUBJICHUS W
MEXaHUKA MAaTepHaiOB, COJEpPXAIIUH JICKIMOHHBIH Marepuall, ONHCAaHWE PEIICHUH TUIOBBIX 3ajad,
Y4eOHUKH U TIOCOOHUS.

5.4.3 http://sopromato.ru/ — caiit, comepKalimMii CBEICHHS I10 COINPOTHBICHHIO MAaTEPHAJIOB,
COJICpIKAIIHI CIIPABOYHYIO HH(DOPMAITHIO JUIsl CTYJICHTOB TEXHHUYSCKUX HAIPaBJICHUH TOITOTOBKH.

5.4.4 http://sopromat.org/ — caiiT ¢ mporpaMMHBIM OOeCIICUeHHEM I pacueTa 0alloK, IUIOCKUX
(bepM, reOMeTPUYECKUX XapaKTEPUCTUK IUIOCKUX CCUCHHH.

5.4.5 http://soprotmat.ru/ — 3neKTpOHHBIH yU4eOHBIH KypC MO CONPOTUBIICHUIO MaTEPHUAJIOB.

54.6 http://window.edu.ru/ — wunpopmarmonHas cucremMa «ExmHO€ OKHO JOCTyma K
00pa3oBaTeILHBIM PECypcamy.

5.4.7 www.vuz.exponenta.ru — caiT ¢ MMEIOIIMMUCSA HaboOpamMu 3ajad IO Pa3IMYHBIM pasjeiam
Kypca MEXaHHKH MaTepHajOB, MHOYXCCTBOM IIOJE3HBIX KOMIBIOTEPHBIX MPOrpaMM M aHUMAIHOHHBIX
WLTFOCTPALTUH.

5.4.8 http://www.cadfem-cis.ru/ — oGpa3oBareabHbIi MOPTA O CUCTEMAaX HHKEHEPHOI'O aHAJIM3A.

5.4.9 https://www.popularmechanics.com/ — caiiT HayuHO-mOmyJIsipHOro >KypHana «[lomymnsipHast

MexaHukay. Colepx uT HOBOCTH HAaYKU u TEXHUKH: HOBBIC
TEXHOJIOTHH, HayKa, OPY)KHE, aBUAIIHs, KOCMOC, aBTOMOOMIIH
5.4.10 https://openedu.ru/course/  — «OtkpeiToe oOpazoBanue», Karamor kypcoB, MOOK:

«ConpoTHBIICHHE MAaTEPUATIOBY.
5.4.11 https://www.lektorium.tv/mooc — «JIektopuym», MOOK: «HxeHEpHOE ACTIOY.

5.5 IIporpammHoe olecnedyeHue, NMpogecCHOHAIbHBbIC 0a3bl JAHHBIX M HMH(pOPMAIMOHHBIE
CIpaBOYHbIE CHCTEMBbI

5.5.1 OnepanmonHas cuctema Microsoft Windows.

5.5.2 Open Office/Libre Office - cBoOoHBIIT OGHCHBIN TAKET MPOrPaMM, BKIIOYAIONINN B ce0s1 TEK-
CTOBBIN U TaOJIMYHBIM PEIAKTOPHI, PEAAKTOP Mpe3eHTAUN U Ipyrue o(puCHbIE MPUIIOKEHUS.

5.5.3 UnTerpupoBaHHasi CHCTEMA PEIICHUS MaTEeMaTHYECKUX, WHKEHEPHO-TEXHUIECKUX M HAyYHBIX
3agauy PTC MathCAD 14.0

5.5.4 ABromMaTH3MpOBaHHAas MHTEpaKTUBHas cucrteMa cereBoro tectupoBanus - AUCCT (3aperu-
ctpupoBana B POCIIATEHT, CBuuerenscTBO 0 rocyJapCTBEHHOH perucrpaunuu nporpammsl ans OBM
Ne2011610456, npaBooOnanarens — OpeHOYprckuil ToCyJapCTBEHHBIN YHUBEPCUTET), PEXHUM JOCTyna -

http://aist.osu.ru.

5.5.5 Cucrema aBTOMaTU3MPOBAHHOTO pacyeTa U MPOEKTHPOBAHUS MEXaHUYECKOTO0 000pyIOBaHUS U
KOHCTPYKLUH B 06iacTu MammHocTpoeHus u crpoutensctBa APM WinMachine 2010. CereBas Bepcus. /
Pa3paborunk OOO Hayuno-texuuueckuit ieHtp "AIIM", I'oc. konTpakt Ne 281/52 ot 12.12.2011.

5.5.6 TAPAHT Ilnardopma F1 [DnexTpoHHBIH pecypc]: crpaBouHO-IIpaBoBas cuctema. / Paszpabor-
yuk OOO HIIIT «I"APAHT-Cepsuc», 119992, Mocksa, BopoobeBsl ropsi, MI'Y, [1990-2022]. — Pexum
nocryna B cetrt OI'Y st ycranoBku cucremsl: \fileserverl\GarantClient\garant.exe.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C
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5.5.7 KoncynbTant [lmt0oc [DNEKTpOHHBIN pecypc]: ANEKTPOHHOE NEPUOANYECKOE U3IaHUE CIIPaBOY-
Has mpaBoBas cuctema. / Paspaborunk 3A0 «Koucymnbrant [Tmocy, [1992-2022]. — Pesxum poctyma K cu-
creme B cetu OI'Y s ycranoBku cuctemsbr: \fileserverI\lCONSUL T\cons.exe.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

Jlist ipoBeICHNS JICKIIMOHHBIX M MPAKTUYECKUX 3aHSATHI MCHOJB3YIOTCS ayIAWTOPHH, OCHAIICHHBIE
J€MOHCTPALIMOHHBIM 000pyZOBaHHEM (TMIEPEHOCHBIM MPOEKTOPOM, IMEPEHOCHBIM 3SKPAaHOM, HOYTOYKOM),
KOMIUICKTOM CIEIIMaTU3UPOBAHHON MeOEIH, JOCKOW ayUTOPHOM, TIAKaTaMH.

Jlnst mpoBeieHus 1a00paTOPHBIX 3aHATUIN HCIIOIB3YETCS:

- CIeNHaIu3upOBaHHAs JabOpaToOpusi - MEPEHOCHOW MPOEKTOp, CTAIIMOHAPHBIN 3KpaH, HOYTOYK,
KOMIUICKT CIEeUUaTIU3UPOBAaHHOM MeOenu, J0CKa ayAUTOpHAas; MaKeThl MEXaHU3MOB, MPUOOPHI; MalInHa
paspsiBHas P 5047-50, yauebHno-mabopatopasiM o6opynoBanue CM.

Aynuropuu 1Sl TPOBEAEHUS TPYNIOBBIX U MHAWBUYATbHBIX KOHCYIbTAIUI, TEKYIIEr0 KOHTPOIS U
MIPOMEXYTOYHON aTTECTAaIlMH, CaMOCTOSTEIIBHON paboThl OOYYAIOIIUXCS OCHAIICHO KOMITBIOTEPHOM
TEXHUKOW, TMOJKIOUYeHHOH K cetu "MuTepHer", m oOecreyeHWEeM JOCTyrma B SJICKTPOHHYIO
nH(popMannoHHo-00pa3oBarensHy0 cpeay OI'Y.

Texymuii 1 pyOeKHbIH KOHTPOJIb 3HAHUN CTYJEHTOB OCYIIECTBIISIETCS C MOMOIIbIO KOHTPOJIHUPYIO-
e nmporpammel, pazpaboranHoii B cpene AUCCT mo kadeapaabHbIM TECTaM KOHTPOJIS KAU4eCTBA YCBOCHHUS
JTUCITUTUTAHBL.
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