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1 BBenenue

PaGouas mporpamma u GOHJI OLIEHOYHBIX CPEJCTB TUCIHUIUTUHBI « COMPOTHBIICHNE MaTe-
pHAJIOB» COCTaBJICHBI B COOTBETCTBHH C TPeOOBaHUAMHU (eIepaIbHOrO rocy1apCTBEHHOI0 00pa-
30BaTEJIbHOrO CTaHAapTa, YTBEPXKJIECHHOro mnpukazoM MunoOpHayku Poccuiickoit denepaiuu
Nel000 ot 11.08.2016 r., 1 ocHOBHOU NPpOGheCCHOHATBHOU 00pa30BaTEIHFHON MPOrpaMMBbl TO/I-
rotoBKH «TexHosorus MalIMHOCTPOEHUS» IO HampasiieHUI0 noaArotoBku «15.03.05 KoncTpyk-
TOPCKO-TEXHOJIOTUYECKOE 00ecIiedeHe MaTMHOCTPOUTENbHBIX IPOU3BOJICTBY.

[IpakTHueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

- [IC 40.031 T® 3.2.3 T[14 YcraHoBieHue TpeOyeMbIX CHJI 3aKPEIUICHHS 3arOTOBOK JIe-
TaJel MalIMHOCTPOEHUS CPEIHEH CII0KHOCTH;

- 11C 40.031 T® 3.2.3 HY-4 PaccuuTbhiBaTh CUJIbI 3aKPEIUICHUS 3arOTOBOK JeTajeld Ma-
HIMHOCTPOEHUS CPETHEN CII0KHOCTH.

3agaun  guc- | 1. @opmupoBaHUe TeOpeTUYECKOM 0a3bl Ui MOHUMaHMs METOJIOB pacyera Ha
OHUITIIMHBI IMPOYHOCTD, KCCTKOCTh U YCTOﬁqHBOCTB 3JIEMCHTOB KOHCTPYKIII/Iﬁ n neTaneﬁ
MallliH, 00eCIICYMBAIONINX UX HA/IC)KHOCTh U 3KOHOMHYHOCTb.

2. O0y4eHnue OCHOBaM WH)KEHEPHOW MOATOTOBKH M MPAKTHYECKUMH METO[a-
MH PacdeToB Ha MPOYHOCTb, )KECTKOCTh M YCTOWYMBOCTh TUIHMYHBIX dJICMEH-
TOB KOHCprKHI/Ifl n I[eTaJ’Ieﬁ MallluH, HCO6XO[[I/IMBIM IIpyu U3Yy4YCHUUN CIICLH-
QIBHBIX AMUCIMIUIMH U B IPAKTUYECKOH AEATEITBHOCTH.

3. O3HaKOMJIEHHE C HAyYHO 0OOCHOBAaHHBIMU MOJXOJAaMH K PACUETY CIIOXKHBIX
CHCTEM, 3JIEMEHTaMH PallMOHAIBHOTO MIPOSKTHPOBAHHS KOHCTPYKIIUH.

OcHoBHbIE OcHOBHBIE TIOJIOKEHUS, TUIIOTE3bI U JIONYLICHUS MEXaHUKHU MaTEpUajIoB.
pazzensl / Te- | PacTsokeHue u coxartue.

Mbl  auciu- | OnbITHOE N3Y4YE€HNE CBOMCTB MaTepHalioB.

TUTMHBI [Tnockoe 1 06beMHOE HANIPSIHKEHHOE COCTOSHUE.

Cratuyecku HEOIpeIeIMMble CUCTEMBI.

Casur.

I'eomeTpryeckne XxapakTEpUCTUKH ITONIEPEYHBIX CEUEHUM.

KpyueHnue crep:kHs KpyIjioro Ce4eHusl.

Kpyudenune cTepxHs ¢ HEKPYTIIBIM OIIEPEYHBIM CEUEHHUEM.
Onpenenenye BHyTPEHHUX CHIIOBBIX (DAKTOPOB MPH MPSIMOM H3THOeE.
Omnpenenenne HaIpsLKEHUH IPU IPSIMOM U3THOE.

Omnpenenenue nepeMenieHui npu u3ruode. Y HUBepcaibHble ypaBHEHUS.
Onpenenenne nepeMelieHnii MetogqomM Mopa.

OcCHOBBI METO1A CHIL.

Pacuer cxxaThIX cTep)KHEN HA yCTOMYHUBOCTD.

['MnoTessl MIACTUYHOCTH U pa3pyLIEHHUS.

2 IlepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECCHHBIX ¢ MHIUKATOPAMHA NOCTHKCHUSA KOMHeTeHHI/Iﬁ

[Ipouiecc nzyyenust TucUIUIMHBI «COMPOTHUBIEHUE MaTEPHUAIOBY HalNpaBjieH Ha Gopmu-
poBanue cienyomux kommereHui B coorBeTcTBUn ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTenbHON
nporpammoii (Tabnuua 1):



Ta6mumma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHKCHHS

Kon 1 HamMeHOBaHHNE KOMIIE-
TEHIIUU

I/IHI[I/IKaTOpBI JOCTHIXCHUS

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCIUTLIINHE

O6menpodeccuoHaabHbIE

OIIK-8 CniocobGeH yuyacTBOBaTh
B pa3paboTKe 0OOOIICHHBIX Ba-
PHAHTOB pelIeHus IpodIeMm,
CBSI3aHHBIX C MAIIMHOCTPOU-
TeIbHBIMU IPOU3BOJICTBAMH,
BBIOOpE ONTHUMAJIbHBIX BapUaH-
TOB MPOTHO3UPYEMBIX MOCTIE-
CTBUH PELIEHUS HA OCHOBE UX
aHaiM3a

OIIK-8.1 3Haet criocoOsI pe-
IICHHS U BAPUAHTHI PEIICHUS

HpO6JI€M, CBA3aHHBIX C Malllnu-
HOCTPOUTCJIIbHBIMU IMTPOHU3BOA-
CTBaMu, BbI60pa OIITUMAJIbHBIX

BAPUAHTOB IIPOTHO3UPYEMBIX

HOCJ'IGI[CTBI/Iﬁ pE€UICHUA Ha OC-

HOBE MX aHaJIu3a
OIIK-8.2 Ymeer pa3pabaTsli-
BaTh 0000IIEHHbIE BapHAHThI

PCUICHUA HpO6J’I6M, CBA3aHHBIX

C MAIIMHOCTPOUTCIIbHBIMHU
IIpOU3BOACTBAMHU, BBI6I/IpaTb

OIITUMAJILHBIC BAPUAHTEI ITPO-

THO3UPYCMBIX MOCIIEACTBUM

peICHUA Ha OCHOBC UX aHAJIN-

3a
OI1K-8.3 Bnaneer HaBbIKAMH

PCUICHUA HpO6J’I6M, CBA3aHHBIX

C MAIIMHOCTPOUTCIIbHBIMHU

MIpOU3BOJACTBAMU, BBI60pa OIl-

TUMAJIbHBIX BAapWaHTOB IIPO-
THO3UPYCMBIX HOCJ'IG)ICTBI/II\/’I

pEeIICHNA Ha OCHOBC UX aHAJIN-

3a

3HaTh: MeXaHU4eCKue
CBOMCTBA U XapaKTEPUCTH-
KA MaTepuajioB, METOJUKHU
UX OIpEeNeNICHUs; pacyeT-
Hble (OPMYJIbl HANPSHKEHUI
u pebopmanmii s pas-
JUYHBIX BUAOB JehopMu-
pOBaHUS M CIy4yaeB Harpy-
KEHHUS DJIEMEHTOB  KOH-
CTpyKUMH U MamuH (ycio-
BUSI IPOYHOCTH, >KECTKOCTH
U YCTOMYUBOCTH).

YMerTb: onpenesnsaTb BHYT-
pEHHHE CHIIOBBIE (DaKTOPHI
IpU pa3IMyHbIX BUAAX Jie-
(dhopMUpOBaHHS IJICMCHTOB
KOHCTPYKLUI U BBINOJIHAT
IIOCTPOCHHUE WX JIIOP; MPO-

HU3BOJUTH PacuCThbI Ha
IMPOYHOCTh, KECTKOCTH H
YCTOP'I‘IPIBOCTL THUIIOBBIX

3JIEMEHTOB KOHCTPYKLHHA M
JleTaje MalllkH.

Baanerb: npakTHYeCKUMH
HaBbIKaMH BBIITOJIHEHUS
pacdyeTOB TUIIOBBIX JJIEMEH-
TOB KOHCTPYKIIMI U €Ta-
JIEN MAIIVH 110 KPUTEPUsIM
IIPOYHOCTH, )KECTKOCTH U
YCTOMYMBOCTH; HaBbIKaMU
000CHOBaHHOTO BBIOOpA
MaTepHasoB U MONEPEUHBIX
CEYECHUH DJIEMEHTOB KOH-
CTPYKLHI U AeTanel Ma-
LIMH 110 KPUTEPUAM IIPOY-
HOCTH, )KECTKOCTH U YCTOM-
YUBOCTH, MOJIB3YACH CIIpa-
BOYHOM JINTEPATypOH U
CTaHJapTaMH.

3 MecTo AUCHUILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «ConpoTUBIEHNE MaTEpUaIOBy U3y4yaeTcs Ha 3 Kypce, S ceMecTpe.
JlucrumnamHa BXOIUT B cocTaB Omoka 1 «Jluctummmabl (MOIYIH)» U OTHOCHUTCS K 0a30-

BOI1 4acCTH.




Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOMMbI 3HAHUSI, YMEHHSI, HABBIKU U / MJIU OTIBIT TpPaK-
TUYECKON J1eATEIbHOCTH, CPOPMUPOBAHHBIE B MIPOLIECCE U3YUEHUS TUCIUIUINH / pakTuk: «Teo-
peTuueckas MexaHuka», «CpencTBa aBTOMATU3MPOBAHHBIX BbIYMCIEHUI», «Teopus BeposiTHO-
CTEH U MaTEeMaTUYEeCKas CTATUCTUKAY.

3HaHuUs, yMEHUS U HAaBBIKH, CHOPMHUPOBAHHBIC TIPH W3YUECHUH AUCHUIUIMHBI «CONpOTHB-
JICHHE MaTepuayoB», OyAyT BOCTpeOOBaHBI MPU U3YYCHHH MOCIEAYIOUINX IUCHUIUIMH: «DIeK-
TPOTEXHMKA U JIEKTPOHUKAY, «/[eTanyu MalH 1 OCHOBbI KOHCTPYHUPOBAHUSI.

Hucuumnnuna «ConpoTHBIEHHE MAaTEPHAIOB» YaCTUYHO peanusyercs B (Gopme MpakTH-
4ecKoil MoAroToBKH. [IpakTudeckas MoAroToBKa OpraHU3yeTcsl IyTeM MPOBEICHHS/BBITOTHEHUS
CaMOCTOSITENIbHBIX PabOT, MPAKTHUYECKHUX 3aHATUH, Ta00PaTOPHBIX padoT.

JucuumnuHa «CoIpOTHUBIEHUE MAaTEpUAOB» B paMKax BOCIHUTATEIbHONW pabOThI
HampaBlieHa Ha (OpMUPOBaHUE y OOYyYalOUIMXCS YMEHHSI apryMEHTHUPOBATh, CaMOCTOSITENIBHO
MBICJIUTB, Pa3BUBAECT TBOPYECTBO, MPO(ECCHOHATIBHBIE YMEHHS WM TBOPYECKH PA3BUTOW JINY-
HOCTH, CHCTEMbl OCO3HAHHBIX 3HAHWUN, OTBETCTBEHHOCTH 3a BBINOJHEHHE Yy4eOHO-
IIPOM3BOJICTBEHHBIX 33aHUM U T.JI.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4eCcTBa
aKajgeMMYeCKHX YaCOB, BbIIeJEHHbIX HA KOHTAKTHYIO padoTy 00y4yaroimuxcs ¢ npernoaaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 padoTy 00y4arommXxcs

O61as Tpya0eMKOCTh (00beM) IUCHUILIHNHBI COCTaBsaeT 5 3.¢., 180 akax. yac.
Pacnipenenenne o0beMa TUCHUTIIIMHBI (MOYJIsl) IO BUJAM y4€OHBIX 3aHATHN MPEACTaB-
JIEHO B Tadymue 2.

Tabmmna 2 — O6beM TUCIUIUTUHBI (MOJTYJIS) IO BHJIAM YUEOHBIX 3aHSATHI

O0BeM TUCHUITINHEL Bcero akagemu-
YeCKHUX YacoOB

OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 180

KonTtakTHas ayiuTopHas padoTa ody4aoummxcs ¢ npenogasaresem (mo | 14
BH/JaM y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEKIMOHHOr0 THNA (JEKIMA W WHBIC YU4eOHbIE 3aHATHS, mpeny- | 6
CMaTpHBaroIlue NMPEeUMYILIECTBEHHYIO Nepeady yueOHoi MHpOpMaluu 1e-
JarorMyecKuMu pabOTHUKAMM )

3aHATHS CEMHHAPCKOIro THNA (CEMUHApHI, MPAKTHUECKUE 3aHATHA, Mpak- | 8
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI M MHBIE aHAJIOTHYHBIE 3a-
HATHUS)

B TOM 4HcCIIe B OopMe MPAKTUUECKON TTOJTOTOBKU 4

CaMocTosiTeIbHASL padoTa oO0ydYaloIUXCs W KOHTaKTHas padora, 162
BKJTIOYAOIAsl TPYIIOBBIC KOHCYJbTAIIMH, WHAWBUIYAIBHYIO paboTy 00y-
Yaromuxcsa ¢ npernogaBaTCiisiMu (B TOM YHUCJIC MHAWBUAYAJIBHBIC KOHCYJIIb-
TaIiH); B3aUMO/ICHCTBHE B JIEKTPOHHOU nH(POPMAIIMOHHO-
00pa3oBaTeNbHOM cpe/ie By3a

[IpomexxyTouHast arTecTamus OOyJaromuxcsi — 3a4eT ¢ OIEHKON 4
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5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUJIOB y4eOHOI

padoThI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIUILTUHBI (MOTyJIs)

HaumenoBanue pa3nennos, TeM U conep-
JKaHUe MaTepuana

Bunpl yaeOHOI paboThI, BKIIIOYAsk CAMOCTOSATEIIBHYIO

paboTy 00yJarOIIUXCsl M TPYA0EMKOCTh (B Yacax)

KonTtaktHas paboTa npenojaasatens ¢ 00y-
YaIOIIUMHUCS

Jlexkuu

CemuHapckue
(mpakTuyeckue
3aHATHUSA)

3aHATUA

JlaGopaTopHbIie

CPC

OcHOBHbIE TOJI0KEHUSs], TUNOTEe3bl M
AOMYIIEHUs] MeXaHUKH MAaTepuajioB
3adauu conpomugénenus mMamepuanos.
Ceoticmea mamepuanos. Ilunomesvr u
oonyweHus. I eomempuueckas cxemamu-
sayus. Cxemamuszayus naepy3ok. Cxe-
mamuzayus ceaszeu. [egpopmayuu u ne-
pemewenus. Memoo ceuenuu. Ilonamue
0 HANPSICEHUSX.

Omnpenesienue peakuuii onop MJIOCKUX
0aJ10K M pam

Pewenue 3a0au no onpedenenuro peax-
yuti Onop NAOCKUX 6ANI0K U pam.

Pacrsaikenue u caxarue

Onpeodenenue npoodonvrou cuivl. Onpe-
Oejlenue HOPMAIbHLIX HanpsxceHuu. 3a-
kon [yka. Onpedenenue Ooegpopmayuii u
nepemewenuti. Koagpguyuenm nonepeu-
HOU dehopmayuu.

Omnpenesienne HanpsikeHuit u aedop-
MalMH NPH O0CEeBOM PACTHKECHUH U
C/KATHU CTEPIKHA

Ilocmpoenue 3niop NPOOONLHLIX —CUI,
HOPMANbHBIX HanpsdceHul, oegpopmayuii
U nepemeuwjeHuli NONepPeyHvlX CedeHull
CMYNeHuamvlX cmepoicHel npu pacmsi-
HCEHUU U CHCATNUU.




OnbiTHOE M3yYeHHE CBOWCTB MaTepH-
aJioB

Huacpammovl pacmsagxcenus u corcamusi.
Xapakmepucmuxu npoyHocmu u nia-
cmuyHocmu. Ynpounenue, noazyuecms u
penakcayus. Bausunue memnepamypul na
ceolicmea mamepuanos. Heoonopoo-
Hocmb mamepuanos. Kosgguyuenm 3a-
naca  npouHocmu U Oonyckaemvle
Hanpsidicenus.  Ycaosue npouHocmu  u
MUnsl 3a0ay.

IIpoexkTHBI pacyeT MpH 0CEBOM pac-
TSAKEHUHM M CKATHM  CTEPKHSA
OnpeoeneHue nonepeyrHo2o ceyeHus Opy-
ca npu pacmaNCeHuu U CHCamuu u3 ycio-
8utl npoyrocmu u sicecmKkocmu

Jlaboparopnasi pabora «McnbiTanue
MeTANINYeCKHX 00pa310B HA Pa3pbIB»
OnpedeﬂeHue sasucumocmu ydﬂuHeHuﬂ
obpazya om pacmauBawe2o YCuius
énioms 00 paspwiéa. Onpeodenenue xa-
DPAKMepucmuK NPOYHOCMU, HCECMKOCMU
u njiaacmudHocmu mamepuaid.

Il1ockoe U 00beMHOEe HANPSKEHHOE
COCTOSIHUE

Hanpsocenus 8 HaKIOHHBIX ceyeHUsx npu
OOHOOCHOM DACMISANCEHUU U  CHCAMUU.
3axon napHocmu KacamenbHblX HANPs-
ocenuu. Hanpsorcenus 6 HAKIOHHBIX ce-
YEHUAX NPU PACMSICEHUU U CHCAMUU 8
08yx Hanpaeénenusx. Inasnvle nHanpsoice-
HUus u enasuvie niowaoxu. QooowerHbvLl
3axon I'yka. Paboma eHewHux cun u no-
MeHYuanbHas sHepaus oeghopmayuu.

Tect Nel «IIpoexkTHbIN pacyer npu
0CEBOM PACTSI’KEHMH M CKATHHM CTEPHkK-
HSD»

Onpedenenue  nonepeynozo  cedenus
CMepHCHA U3 YCI08US NPOYHOCMU NpU
pacmsdicenuu u coucamuu. Ilocmpoenue
9NI0p NPOOOTbHBIX CUL, HOPMATbHBIX
HanpsxceHu, oegopmayuli u nepeme-
WjeHUl NONnepeuHbIX CeyeHUl.




OmnpenejieHne HANPSAKEHUH B HAKJIOH-
HBIX CeYeHHMSX NPH 0CEBOM pacTsKe-
HHUHU u CHKATHH CTePKHA
Onpedenenue 3HaweHull U HANPAasiIeHull
2NIABHbIX HANPANCEHUU 6 clyuae 0gymep-
HO20 HANPANCEHHO20 COCMOSHUSL.

CraTuyeckH HeompeaeJuMble CHCTe-
MBI

Cmamuuecku Heonpeoenumvle 3a0adu
npU pacmsdicenuu u cocamuu. Ycioeus
coemecmuocmu Oegopmayuil. Temnepa-
MypHble U MOHMAICHbIE HANPSANCEHUSL.
Konyenmpayus nanpsoicenutl.

Omnpenesienue HanpsixkeHuid u aedop-
MalMid B CTATHYECKH HeompeaeTuMbIX
cucreMax

Pacuem cmamuuecku Heonpedenumvix
cmepoicHell NpU  PACMANCEHUU U CHCa-
muu. Onpedenenue peaxyuii cesazeti. Ilo-
cmpoeHue M0p NpoOONbHBIX CUT, HOp-
MAnbHBIX Hanpsicerull, oegopmayuil u
nepemewjenuti  NONepeyHvIX  CeyeHull.
Onpeodenenue nanpsidcenutl u oegopma-
Yutl CmepoICcHs npu Hazpese.

Jladoparopnasi padora «UcnbiTaHue
MeTALIHYEeCKUX 00pPa3loB HA C:KATHE)
Hccneoosanue nosedenus memainuye-
ckux obpasyos npu cocamuu. Onpeoere-
HUe NPOYHOCMHBIX XAPAKMePUCmuK O
XPYRKUX U NIACMUYHBIX MEMALILO8.

CaBur
Hanpsowcenno-oegpopmuposannoe co-
cmosinue npu yucmom cosuze. Ilomenyu-
anbHasl 9Hepeus npu  coguce. 3asucu-
MOCMb  MexHcOy ynpysumu  MOOYIAMU.
Ilpakxmuueckue memoovl pacuema Ha
cosue (cpes) 3aKIENOYHLIX U CEAPHBIX
coeouHenull.

IIpakTHyeckue pacyerbl Ha CABUI H
cMsTHE
Pacuem 3axnenounvix coeouHeHuli Ha
cpe3 u cmamue. Pacuem nobosvix u
pranzo6vix Cc6APHBIX WB08 HA NPOY-
HOCMb.




I'eomeTpuueckue XapaKTePUCTUKH
nonepeYHbIX cevyeHmn i
Cmamuueckuti momenm unepyuu. Koop-
ounamwl yeumpa msdicecmu. Momenmol
unepyuu ceuvenus. Momenmul uHepyuu
cnodicHbIx ueyp. Mzmenenue momenmos
uHepyuu npu NapanieibHoM nepeHoce u
nosopome cucmemuvl Koopounam. Mo-
MEHMbl  UHePpYUU NPOCMbIX — CeUeHUll.
Inasnvle ocu uHepyuu u 2nagHvie Mo-
MeHMbl UHEPYULU.

OmnpeneneHne TreoMeTPHUYECKUX Xa-
PAKTEPUCTHK COCTABHOI0 CeYeHHS
Onpedenenue yenmpa msgicecmu u 2nas-
HbIX YEHMPATbHbIX MOMEHMO8 UHepyul
NIOCKOU hucypol

Jladboparopnasi padora «OnpenesieHue
MOJYJIeil YNPYrocTH NPHU PACTSKEHUH
MeTaJLJINYeCKOro o0pazua»
OnpedeneHue  KOHCmMawm  ynpyeocmu
mMamepuanog: mMooyJisi HOPMAIbHOU YNpy-
2ocmu, MOOYIsL cosuea u Ko guyuenm
Ilyaccona.

Kpyuenue cTep:kHsl KPYIJIOro ceyeHust
Ilocmpoenue snwop Kpymawux Momen-
mos.  Onpedenenue  HaAnpax#cenutl 6
cmepiCHAX Kpyeno2o ceyeHus. [legop-
Mayuu u nepemewjeHus Npu KpyueHuu
eanos. Illomenyuanvuas suepeus oegop-
mayuu.

OnpenejieHue HANPsSiKEHU B CTepPXK-
HAX KPYIJ10ro ceuyeHns
Ilocmpoenue sniop 6HympeHHUx Kpymsi-
WUX MOMEHMO8, MAKCUMANbHBbIX KAcCa-
MEeNbHbIX HANPANCEHUN U V2llOBbIX Nnepe-
MewjeHull NONepeyHbIX ceueHul.

Kpy4enue cTepkHS ¢ HEKpPYIJIbIM MO-
NnepevyHbIM ceYeHUueM

Hennanayus Memobpannas (nienounas) u
euopoounamuyeckas auanoeus. Kpyue-
HUe MOHKOCMEeHH020 cmepicHs. Payuo-
HanbHble Popmbl ceueHuti npu KpyyeHuu.
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IIpoexTHBI pacyer NpPU KPYy4YEeHHH
Opyca KpyrJioro nonepevyHoro cevyeHus
OnpedeneHue nonepeyHoco ceueHus oOpy-
ca Kpyenozo NONepeyHO20 CeueHus U3
VCNOBULL NPOYHOCTU U HCECMKOCMU NpU
KpyUeHUuu.

Jladboparopnasi padora «UcnbiTaHue
MeTa/UINYeCKHX 00pa3loB Ha cpe3»
Onpedenenue npedena NpOYHOCMU Mda-
mepuana npu cpese.

OnpenejieHHe BHYTPEHHHX CHJIOBBIX
¢pakTopoB mnpu npsMoM  u3rude
Buowvl uzeuba. Buympennue ycunus npu
useube u Npasusio 3HaKos. 3asUcuUMochiv
MedHcoy U32UOaArWUM MOMEHMOM, HONe-
PEyHoU Cunou UHMEHCUBHOCMbIO pac-
npeoeneHHOoll Hazpy3KU.

Buyrpennue cuioBbie (pakTOpbI NPHU
NPAMOM u3sruoe (ERINT
Ilocmpoenue 3n10p nonepeuHvix cui u
U32UOAIUWUX  MOMEHMOE NpU  NIOCKOM
useube oanku

Omnpenejienue HaNpsiKeHWd NPU Nps-
MOM H3rude

Hopmanvnvie  manpsowcenusn.  Ycnosue
NPOYHOCMU NO HOPMAILHLIM HANpAdNCe-
nuam.  Kacamenvuvie — nanpsoicenus.
I'nagnvie nanpsoicenus. [lomenyuanvras
aHepeus depopmayuu.

Omnpenesienue HOPMAJbHBIX, Kaca-
TeJAbHBIX M IVIABHBIX HANIPSIZKEHU I NPH
npsiMmoM u3rude 0aaku

Onpedenenue nonepeunoz2o ceuenus Oai-
KU U3 YCI06Ull NPOYHOCMU NO HOPMATb-
HbIM, KacamejlbHbiM U 2l1A6HbIM HANpA-
JHCEHUSIM.

Onpenesienue nepeMeleHuil NMpu M3-
rubde. YHUBepcaJbHbIe ypPaBHEHHS
Hugpgpepenyuanvrioe ypagnenue uzoeHy-
moui ocu 6anxku. Onpedenenue nepeme-
WeHUll  Npu  HeCKOAbKUX — YYACMKAX
HAZPYIHCEHUSL U NEPEMEHHOU HCEeCKOCMU
eanok. Yuueepcanvhvie ypaenenus (Me-
MO0 HAYAIbHLIX NAPAMEMPOB).




Tect Ne2 «IIpoexkTHbIH pacdyer npH
NpsIMOM usruoe oasKm»
Ilocmpoenue 3n0p nonepeuHvix cui u
u32UOAWUX  MOMEHMO8 NpU  NPIMOM
useube oanku. Onpedenenue HoOMepa
08ymaspoBoll OAIKU U3 ycious NPoYHo-
CMu NO HOPMANLHBIM HANPAANCEHUSM.

Onpenejienue  nepeMenieHuil  Npu
NPSAMOM u3sruoe iEWINT
Onpeoenenue npo2ubos u y2i08 nogopo-
ma nonepeuHoco ceuenus OAIKU Npu
NJIOCKOM u3eube MemoooM HAYAIbHbIX
napamempos

Onpenesnenue nepemMemieHui MeToA0M
Mopa

Teopema o ezaumnocmu pabom. Teope-
Mma o e3aumuocmu nepemeujeruti. Onpe-
OeneHue nepemeweHuti memooom Mopa.
Ilpasuno Bepewaeuna.

Onpenenenue nepeMenieHuii 1Js 6aJji-
KA ®W pambl Metroaom  Mopa
OnpedeneHue NUHEUHbIX U Y2N08bIX Ne-
pemewgenuti 0isi CIMAmuyecKu onpeoeni-
MbIX 6anox u pam memooom Mopa.

OcHOBBI MeTO1a CHJI
Pacuem cmamuuecku Heonpedenumuix
banox. Ypasnenus coemecmuocmu nepe-
mewenuni. OcHosvl memooa cun. Kawno-
HUYecKue YPaeHeHus.

Pacuer craTMyeckm HeompeaeTuMBbIX
0aJiok H paMm

Onpedenenue peaxyuii cesazell npu nioc-
KOM us2ube cmamuyecku Heonpeoenu-
muix 6anok u pam. Ilocmpoenue sniop
u32ubaIUUX MOMEHMOS

Pacyer c:KaThIX CTep;KHel Ha YCTOM-
YMBOCTh

Yemoiiuusvle u neycmoiiuugvle gopmol
pasnogecusi. Dopmyna Dilnepa 0ns Kpu-
MUYECKOU CUTbL U SPAHUYbL ee NPUMEHU-
mocmu. Dopmyna Hcumckoeo. Bruanue
3aKpenienus KOHYo8 CMepiCHs HA Kpu-
muueckyto cuny. Payuonanvhvie gopmul
CeueHUll COHCAmblX CMepIHCHel
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IIpoexkTHBIN pacyer Ha YCTOMYHUBOCTH 6
NpyH NPOI0JIbHOM HU3rude CcTep:KHS
Pacuem corcameix cmepoicnen na ycmoti-
yusocms no gopmyne Jinepa, no dSmMnu-
puyeckum gopmyiram u no Kodpguyu-
eHmMam nPoooIbHO2O U3eUoA.

I'unoTe3nl MIACTHYHOCTH U pa3pyiile- 3
HUS

Hasnauenue eunomesz npounocmu. 1Iu-
nomeza  HAuOOMbUWIUX  HOPMATbHBIX
Hanpsixcenuu. lunomesza HauborLUUX
JuHelHvlx  Oeopmayuti. [ unomesa
HAUOONLULUX KACAMENTbHBIX HANPAHCEHUL.
Dnepeemuueckue cunomesvl NPOYHOCHIU.
T'unomesa Mopa.

Onpenenenue IKBHBAJIEHTHBIX 1 6
HANPSKEHUI NPH TPEXOCHOM Harpy-
JKEHUH

Buviuucnenue enaenvix u sxeusanreHmHuvlx
HANPAXCEHU 8 PA3IUYHbIX MOYKAX bpyca
npU NPOCMBIX BUOAX HAZPYHCEHUs Opyca.

HUTOI'O no aucuuminHe 6 4 4 162

*- peanmuzyetcst B popMe MPaKTHYECKOU MOATOTOBKH

6 BueaynuTopHasi caMmocTOsiITeIbHASI PA00Ta 00y4aIOIIMXCH MO JUCUMUILIHHE (MO-
AYJI10)

[Ipu mmaHUpOBaHUU CAMOCTOSITENIFHOM PabOThI CTYJEHTY PEKOMEHIYETCS PYKOBOACTBO-
BaThCsl CIEAYIOIIUM PACTIPe/IEICHUEM YacOB Ha CAMOCTOSITEIbHYIO paboTy (Tabnwuia 4):

Tab6nuia 4 — Pexomenyemoe pacnpeiesieHne 4acoB Ha CaMOCTOSTEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHON PadoThI KonnuyectBo
4acoB

[ToaroToBKa OMOPHOTO KOHCTIEKTA 30
[ToaroToBka K pemieHnIo 3aja4d Ha MPaKTUYECKUX paboTax 30
BrinonHeHue 0T4eToB U MOATOTOBKA K 3aIUTe Ja0OpaTOPHBIX paboT 30
BrimonHenue 3aanuii pacueTHoO-rpaduyeckoit paboTh 60
[ToaroToBKa K penieHnIo TECTOB 12

UTOTO 162

7 OueHoYHbIE CPeCTBA IJI POBEAeHHs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOMI
arrecTauMu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)




cDOHI[ OLCHOYHLIX CPCACTB IJIA MPOBCACHUA TCKYLICTO KOHTPOJISA YCIICBACMOCTHU U IIPO-
MEXKYTOYHOM aTTecTaluu npeacTtasieH B [Ipunoxenun 1.

TlonHpIl KOMILIEKT KOHTPOJIbHBIX SaI[aHI/Ifl HJIM MHBIX MaTCpHuajoB, H€O6XOI[I/IMBIX JJIA
OLICHUBAHMSI PE3yJAbTATOB O0YyUEHHUS MO AUCHMILTUHE (MOJYIIIO), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMaKHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKoe U HHPOPMALMOHHOE o0ecTiedeHne JUCHUIIIMHBI (MOIYJIA)
8.1 OcHoBHas uTepaTypa

1 Bapnausn, I'. C. ConpoTuBieHre MaTepruaIoB ¢ OCHOBaMHU CTPOUTEIHHOM MEXAHUKH :
yueOnuk juisi By30B / I'. C. Bapnansn, H. M. Arapos, A. A. I'opmikos; nox pea. I'.C.Bapnansna.
— W3n. ucnip. — M.: UTHOPA-M, 2012; 2011. — 504 c.

2 Hapxos, A. B. ConporuBnenue matepuaioB / A. B. lapkos, I'. C. lllnmupo. — 4-¢ u3n.,
nepepad. — M.: Beicias mikona, 1989; 1975; 1969. — 654c.

3 Jonunckuii, @. B. KpaTkuii Kypc cOnpoTHUBIEHUS MAaTEpUaJIoOB : yueOHOEe mocodue s
By30B / @. B. JlonmuHckuii. — M.: Bricmias mkona, 1988. —432c.

4 COOpHUK 3aJaHUil Uid KypCOBBIX paboT MO TeopeTHueckoi mexaHuke. A.A. S16mon-
ckuii, C.C. Hopeiixo u np. - M: Unrterpai, 1998.

5 Crenun, II. A. ConporuBnenue marepuanoB: Yueb. JlJis HEMalIMHOCTPOUT. CIEIl. BY-
30B. — 8-e m31. — Mocksa: Briciiag mkoia, 1988. — 367 c.: wi.

6 deonocwes, B. . ConporuBnenue Mmatepuasnos : yueOHHK it BTy30B / B. U. deomno-
ceeB. — 9-e u3n., mepepad. — M.: Hayka, 1986. — 512c.

8.2 JlomosHuTebHAS JUTEPATYypPa

1 Anekcannpos, A. B. ComnpoTuBieHre MaTepuasioB : yI4eOHUK 1 By30B / A. B. Anek-
canapos, B. [I. [Toranos, b. I1. JlepxxaBun. — 2-¢ uzn., ucnp. — M.: Beicmas mkona, 2000. —
560c.

2 Axmet3siHOB, M. X. ColpoTHBIIEHHE MaTepUaNoB : ydeOHUK /uid By30B / M. X. AxmerT-
3sHOB, U. B. Jlazapes. — 2-e u3zn., nepepad. u gom. — M.: FOpaiir, 2011. — 300c.

3 Nuxosuy, I'. M. PykoBOJCTBO K pelIeHHIO 3ajiay MO CONPOTUBICHUIO MaTEPUANIOB :
yueOHoe mocobue mns By3oB / I. M. Uuxosuy, JI. C. Munun, A. U. Bunokyp; Ilox pen.
JI.C.MunuHa. — 3-e u3n., nepepad. u gom. — M.: Beicmas mkona, 2001; 1999. — 592c.

4 NukoBuy, I'. M. CO0pHUK 3a/1a4 TI0 COMPOTUBIICHUIO MaTEPHAJIOB : yueOHOe mmocodue /
I'. M. MukoBuy, A. 1. Bunokypos, H. B. bapanosckuii. — 4-e uzn. — JI.: Cynoctpoenue, 1972. -
230c.

5 3unomkoBckuii, B.M. [MpuknamHas MexaHuWka : yd4ed. mocoOue it By30B /
B. M. 3uomkoBckuii, 1. B. Tpournkuii ; mox nayd. pea. B. M. BemkypueBa. — Mocksa : U3na-
tenbeTBO FOpaiit, 2021. — 286 c. // KOpaiiT : snexTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://urait.ru/bcode/472199.

6 Kopones, I1. B. Mexanuka, npukiagHas MEXaHUKa, TEXHUYECKas MEXaHUKa : y4eO. 1mo-
cobue / I1. B. Kopones. — Caparos : Aii [lu Ap Menua, 2020. — 279 c. // IPRbooks : snexTpon-
Ho-Oubnmmoteunas cucrema. — URL: https://www.iprbookshop.ru/87388.html.

7 Tlpuknaanas mexanuka : yue6. nmocobue / B. T. batuenkos, B. A. Bonocyxun, C. U.
EBtymenko [u np.]. — 2-e u3n., nomn. u nepepad. — Mocksa : PUOP : UHOPA-M, 2019. — 339 c.
/l Znanium.com : AIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://znanium.com/catalog/product/1021436

8 CnpaBouHuk 1o conpoTuBienuto marepuanoB / [Tucapenko I'. C, fIkosnes A. I1., Mat-
BeeB B. B.; OtB. pex. ITucapenko I'. C.— 2-e u3a., nepepad. u non.— Kues: Hayk, nymka,
1988.— 736 c.


https://urait.ru/bcode/472199
https://www.iprbookshop.ru/87388.html
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8.3 MeToaunuyecKkue YKazaHudA AJdA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1 JleiizepoBuy, I'. C. PykoBoacTBO K CaMOCTOATEIBHONW pabOTE MO CONPOTUBICHUIO Ma-
tepuanos // I'. C Jleiizeposuy, B.C. CumonoB // Komcomoibck-Ha-Amype: U3a-Bo Komcomors-
CKOoro-Ha-AMype roc. TexH. yH-Ta, 2007. - 88c.

2 JlenzepoBuy, I'. C. Meroauueckue ykazanus 1o kypcy «ConpoTHUBICHHE MAaTepUATIOBY
/ T'. C JleiizepoBuuy, C. B. Makapenko. / Komcomonbsck-Ha-Amype: M3a-Bo KoMmcomounbckoro-
Ha-AMype roc. TexH. yH-ta, 2003.

8.4 CoBpemenHnbie npodeccuoHabHbIe 0a3bl JAHHBIX H HHGPOPMALMOHHbIE CIIPAa-
BOYHbIE CHCTEMbI, HCIIOJIb3yeMble NP OCYILIEeCTBJIEHUN 00pa30BaTeIbHOIO MpoLec-
€a Mo JMCUMIJINHE

1 DnexkrponHo-OMbMoTeuHas cuctema ZNANIUM.COM Jlorosop Ne 4997 36¢ UK3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. (¢ 17 anpens 2021 r. o 16
amperst 2022 1.).

2 DnektpoHHO-OuOmmoteynas cuctema IPRbooks Jlnnensuonnsiit norosop Ne EIT 44/4
Ha TMPEIOCTaBIIEHUE JOCTyma K 3JIEKTpOHHO-OmOnuoteuHoit cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r. (c 27 mapta 2021 r. mo 27
MmapTta 2022 1.).

3 Oopa3zoBarenbHas mwiathopma "FOpaiit". Jorosop Ne EI144/2 Ha oka3aHue yclyr 1o
MPEeIOCTAaBICHUIO JIOCTyMa K obpa3oBaTenbHOl miardopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 despans 2021 r. (¢ 07 dpeBpays 2021 r. mo 07 perpans 2022 1.).

4 Hayunas snextponHas 6ubmunoreka eLIBRARY.RU. Jlorosop Ne EII 44/3 na oka3anue
YCIIYT AOCTyIa K 3JeKTpoHHbIM m3nanusm MK3 211 272 7000769 270 301 001 0010 002 6311
244 ot 04 derpans 2021 1. (c 04 despans 2021 r. mo 04 dpespans 2030 1.).

5 CmpaBounas npaBoBasi cuctema Koncynbrant [limtoc. JloroBop Ne 45 ot 17 mas 2017
(GeccpouHbIit).

6 Ilpesunenrckas O6ubmmorexka uMm. b.H. Enbrmuna https://www.prlib.ru/ be3osmesaroe
MOJIb30BaHUE (OTKPBITHIM TOCTYM).

7 HanwmonanbHas s3jekTponHas Oubamoreka (HDB) https://rusneb.ru/ Bbe3o3mesaHoe
MOJIb30BaHKeE (OTKPBITHIN TOCTYI).

8 Hayunast anextponHas oubnuoreka "KubepJlenunka" https://cyberleninka.ru/ be3sos-
ME3HOE M0JIb30BaHNE (OTKPBITHIN JOCTYII).

8.5 Ilepeuyenn pecypcoB MHGOPMAINHOHHO-TEICKOMMYHUKANMOHHOK ceTH ""UHTep-
HeT», He00XOAUMBIX /IJIS OCBOCHUSI AU CUMIIMHBI (MOLYJI51)

1 HaronaneHas matdopma oTkpeiToro oopasosanus. https://openedu.ru/

2 DneKTpOHHBIA y4eOHBIH Kypc UIs CTYIEHTOB OYHOW M 3a04HOM (GopM 0O0ydeHUus
http://www.teormach.ru/

3 DnexTpoHHBIN y4eOHBIH Kypc Ui CTYJCHTOB OYHOW M 3a0uHOW (opM oOyueHHs
http://www.soprotmat.ru/

4 DneKkTpoHHBIA y4eOHBIH Kypc IS CTYJIEHTOB OYHOW M 3a04HOM (GopM 00ydeHUus
http://www.prikladmeh.ru/

8.6 JIuueH3HOHHOE MPOrpaMMHOe olOecriedeHue, UCIoJab3yeMoe NMpu OCyIIecTBJIe-
HHMHU 00Pa30BaTEJBLHOIO MPOLEcca Mo AUCHUILTHHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOTO 00eCIeUeHHSI

Haumenoanue [10 PexkBu3NTHI / yCIIOBUS HCTIOIB30BAHUS

OpenOffice CBobOoaHas JIMICH3Us, YCIIOBUSI HCIIOJIL30BAHUS I10 CCBIIKE:



https://www.prlib.ru/
https://rusneb.ru/
https://cyberleninka.ru/
https://openedu.ru/
http://www.teormach.ru/
http://www.soprotmat.ru/
http://www.prikladmeh.ru/

https://www.openoffice.org/license.html

T-flex CAD 17 yuebnas Bep- | becruiatHass Bepcusi, yCIOBHSI HCIOJB30BAHUS IO CCBUIKE
cHst http://www.tflexcad.ru/download/t-flex-cad-free/

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss Y4eOHbIM IJIAHOM M pac-
nucaHueM y4eOHbIX 3aHATUU. SI3bIKk 00yueHus (mpenonaBaHusi) - pycckuil. [l Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTbHOM 00pa3oBaTEeNbHON TpaeKTOpUH O0yyaro-
IIMKCS UMEET MPaBO Ha MEpe3ayeT COOTBETCTBYIOIIUX JUCIHMILIMH U MPO(ECCHOHAIBHBIX MOJTY-
Jieil, OCBOEHHBIX B MPOIIECCe MPEAIECTBYIOMIEro 00ydeH s, KOTOPBIA 0cBOOOXK1aeT oOydaroie-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VYueOHbIii MpoIecC MpH MPEenoJaBaHuUd Kypca OCHOBBIBAETCSI HA HUCIIOJIb30BAHUM TPAJIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. Tpaaunnon-
HbIe 00pa30oBaTeIbHBIE TEXHOJIOTUHU TPEICTABICHBI JICKIUAMU U CEMHUHAPCKUMHE (TPAaKTUYECKH-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POpM mpoBeneHus 3aniatuil. MHdopmanmonHse
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM AaKTHUBU3ALMM CaMOCTOATENbHOH padoThI
CTYACHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpee.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIekIMOHHBIN KypC MpeJIonaraeT CUCTeMaTU3NPOBAHHOE M3JI0’KEHNE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yuyeOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JlekIMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBIINN 00beM MH(OpManuu U 0OecreunBaTh
Oonee riyboKoe MOHUMaHNE YUeOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbIIIEH 3aTpare BpeMEHH,
4yeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CeMuHaApCKUE 3aHATHS PEICTABISAIOT COO0H NETAMM3AHUIO JIEKIHOHHOTO TEOPETHUECKO-
ro MaTepuasa, IpoBOJATCS B LEJIAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OopMOI1 NpOBe/IEHUsI CEMUHAPOB SIBJISIETCS 00CyXAeHne Harbosee mpodiiem-
HBIX U CIIOKHBIX BOIPOCOB IO OTJEIBHBIM Te€MaM, a Takxke pa30op MpUMEPOB U CUTyallud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemojaBaressi BXOIAT: OKa3aHHE METOAUYECKOM IMo-
MOIIHM ¥ KOHCYJIbTUPOBaHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM TeMaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPHUAM:

- OTBETHI Ha BOIIPOCHI, NpeAaraeMple MperoiaBaTeseM;

- y4acTHE€ B JUCKYCCHUAIX;

- BBITMIOJIHEHHUE NTPOEKTHBIX U UHBIX 33JaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.


https://www.openoffice.org/license.html
http://www.tflexcad.ru/download/t-flex-cad-free/
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I[OK.HaI[BI " ONIIOHHUPOBAHUC NOKJIAAOB MPOBEPAIOT CTCIICHL BJIAJICHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.
OHCHI/IBaHI/Ie SaﬂaHI/If/’I, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3daHATHUH, BXOAUT B HAKOIIJICH-

HYIO OIICHKY.
9.4 CamocrosiTesibHasi padoTa 00y4yarommxcsi M0 JUCHUIINHE (MOLYJII0)

CaMmocrosiTenbHast paboTa CTYIEHTOB — 3TO MPOIECC aKTUBHOTO, IEIEHANPaBICHHOIO
npuoOpeTeHus: CTYICHTOM HOBBIX 3HaHHMM, YMEHUN 0€3 HEMOCPEICTBEHHOIO y4acTHs Mpernojia-
BaTelsl, XapaKTEepU3YIOIUNUCS MPEAMETHON HampaBlIEHHOCTHIO, 3(()EKTHUBHBIM KOHTPOJEM U
OLIEHKOI pe3yIbTaTOB AEATEILHOCTH 00yUYaromerocs.

Ienu camocToATeNbHON PabOTHI:

- CUCTEMaTHu3alusl U 3aKpeIIeHUE MOJIYYCHHBIX TEOPETUUECKUX 3HAHUM U MPAKTHUECKUX
YMEHHH CTYJACHTOB;

- yryOJIeHHE U PACITUPEHUE TCOPETUICCKUX 3HAHUM;

- opMupoBaHUE YMEHUI KCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIIELUATILHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYICHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUICHHS], TBOPYECKOW MHHUIIMATUBEI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEIFCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISTHCS WHIMBUAYAIBHO WX TPYHIIaMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEeMaTHKU.

TexHosiorus opraHu3alii CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTpoib pe3ynbTaToB BHEAYAMTOPHONH CAMOCTOSITEILHOW PabOTBhI CTYJCHTOB MOKET
MPOXOIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opMe.

CryaeHThl JOHKHBI TOIXOAUTH K CAMOCTOSITEIBHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPe/IeTICHHBIX HABBIKOB U MCIOIb30BaHUs TIpodec-
CHOHAJIbHOM TUTEPaTypHI.

9.5 MeToanueckue YKazaHud AJas oﬁyqammnxca 10 OCBOCHHIO JUCHHUIIJIMHbBI

ITpu n3ydeHun TUCHUIIIMHBI 00YYaIOIUMCS 11€7€CO00pa3HO BBIOIHATH CIEIYIOIUE pe-
KOMCHOalnu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-i10o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
PEKOMEH/IyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHUS, TIOHATHS pa3/ie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YACTUTh BBHITIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATH-
SAM 1 UHAWNBUAYAJIbHBIM KOMIUJICKCHBIM 3aJaHHUAM HAa CaMOCTOATCIBbHYIO pa60Ty.

4. Bes TemaTuka BOMPOCOB, U3YYaEMBIX CAMOCTOSITENIBLHO, 33/1a€TCsl Ha JIEKIMIX Mperno-
naBatenieM. MM e naroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPUOAMUECKOMN
HaY4HOI JuTeparype) Ui 6ojee AeTalbHOTr0 MIOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKIHUH.

[Ipu camocTosaTensHON TPOpPabOTKE Kypca 00ydaromuecs TOJKHBL:

- IPOCMATPHUBAaTh OCHOBHBIE ONPEIeNeHHs U (PaKThI;

- IIOBTOPUTH BaKOHCHCKTHPOBaHHBIfI Ha JICKOUOHHOM 3aHATHKW MaTCpHal U AOIIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM 0 JAaHHOM TeMe JUTepaTyphl;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
HanOoJiee BaKHBIX MOMEHTOB;



- CaMOCTOSITEIHHO BBITIOTHATH 33/IaHUS, AaHAIOTMYHBIC TIPEIaraeMbIM Ha 3aHATHUAX;
- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepHaibl JOH/IA OLIEHOUHBIX CPEJCTB.

10 Onucanue MaTepHaJIbHO-TEXHUYECKOro o0ecnevyeHusi, HEOOXOAUMOro 1Jsl 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOIeCcca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOE 000pYyA0BaHUE

Tabmuua 6 — [lepeyenp yueOHOTO 1 1aOOPaTOPHOTO 0OOPYIOBAHUS

Aynurtopus HanmenoBanue Hcnonszyemoe o0opyaoBaHue
ayIuTopu (J1adbo-
paTopumn)
Ayn. 227 /3 Jlekimonnas aynau- | MynbTuMenuitHoe 000pyaoBaHue
topus DAMT
Ayn. 22573 KomnbrorepHbiit MynsTumenuiinoe o6opynoanue, [[9BM

kiacc kadeaper AC

Ayn. 133 /2 Y4eOHo-HayuHas HcneiTaTenbHas MaliuHa 3382 INSTRON;
Mexdakynbrerckas | Kommneke wucnbitarensasix npecco UIT-100 u UII-
naboparopust  pas- | 2500;

pYLIAIONIMX METO- | DKCIIEpUMEHTaIbHasi YCTAaHOBKA JJs  OIpeAeTeHHs
JIOB KOHTPOJIS pOTHO0B KOHCOJIbHOM OAJIKU MPH TIOCKOM H3THOE;
OKcriepuMeHTallbHAsT yCTAHOBKA JJI  ONpeAesieHUs
nporu0OB ABYXONOPHOM OAJIKH MPH TUIOCKOM H3rHOe.

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBA 00y4eHU

JIexuMOHHBIE 3aHATHS

AymuTopun Ui JIEKIMOHHBIX 3aHSATHH YKOMIUIEKTOBaHBI MeOENbI0 U TEeXHUYECKUMH
cpeacTBaMu OOydY€HHUs, CIIy)KallluMU Ui TpeAcTaBieHUs y4yeOHOW uH(popManuu OO0JbIIoN
ayJIUTOpUu (IPOEKTOP, SKpaH, KOMIBIOTED).

Jlig peanuzanyy JUCUMILIMHBI TOATOTOBJIEHBI CIEAYIONUE MPE3eHTALlUU:

OCHOBHBIE NOJIOKEHUS, TUIIOTE3BI U TONYLICHUS] MEXaHUKH MaTEPUajIoB
Pactskenue u cxxatue

Cnsur

I'eomeTprueckne XxapakTepUCTUKH ITONIEPEYHBIX CEUCHUN

Kpyuenune

N3ru6

. YCTOWYMBOCTB CHKATBIX CTEPKHEN

[IpakTrueckue 3aHATHS.

AynuTopuu Ui MPaKTUYECKUX 3aHATHHA YKOMIUIEKTOBAHBI CIEIUATN3UPOBaHHONW Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMU 00ydeHUs (TIPOEKTOP, DKpaH, KOMIBIOTED).

JIaGopaTopHble 3aHATHSL.

Jlst TabopaTOpHBIX 3aHATUN WCTONB3yeTcs ayautopus 133/2, ocHameHHas o00pyaoBa-
HUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTenpHas padora.

ITomernieHus 11 cCaMOCTOSTENFHON pabOThI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOHN € BO3-
MO>KHOCTBIO TOJIKITIOUEHHS K ceTH «/HTepHeT» U JOCTyNoM K 3JIeKTPOHHOW MH(OPMAaLMOHHO-
oOpa3oBatenbHOM cpene KHATY:

- yuranbHbiii 3a51 HTb KHAT'Y;

NoogokrwbdPE
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- KOMITBIOTEpHBIE KIacchl (aymd. 225/3).
11 HnbIe cBeaeHus

MeToauuyecKue PEeKOMEHIAUU 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMU BO3MOZKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YYaIOIIMMUCS ¢ OFPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS
MOJKET OBITh OPTaHHW30BAaHO KaK COBMECTHO C JPYTUMHU OOYYAIOIIUMHUCS, TaK U B OTIEIHHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS 7S TOJIydeHus: 00pa3oBaHusi 00y4aromuMHU-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/J0POBBSI.

[Ipodeccopcko-negarornyeckuii coOCTaB 3HAKOMUTCS € MCHUXOJIOT0-(PU3UOTOTHUECKIMHU
OCOOCHHOCTSIMU OOYYArOIIMXCs WHBAIUOB U JIUI[ C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3J10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMU peadMINTaluu WHBaINAOB (mpu Hamuuuu). [Ipu HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOTIOJHUTENIbHAS MOACPKKA MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIoOTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKOMeHaanussMu MunoOpHayku P® (yTB. 8 ampers
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(JIeKCUBHBIC METO/IBI OOYYCHHUS, TEXHOJOTUN COIMOKYIBTYPHON peabuINTAIMH C TIEJIBI0 OKa3a-
HUS NOMOILY B YCTAHOBJIEHUU NOJIHOUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYIrMMU CTYIECH-
TaMH, CO3JaHIH KOM(POPTHOTO TICHXOJIOTHYECKOTO KIIMMaTa B CTyIeHUecKol rpymme. [logdop u
pa3paboTKa yuyeOHBIX MAaTepUAIOB MPOU3BOJATCSA C YUETOM MPEOCTaBICHHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl junamMu ¢ OB3 ocyiecTBisieTcs ¢ MCIONb30BaHUEM CPEICTB
o0OydeHus O0IIero M CrenuaibHOro Ha3HaueHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO HCIIOJIB30-
BaHUs). MaTepuabHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyxaam un ¢ OB3.

dopMma NpoBeAeHUs aTTECTAIlMU ISl CTY/IEHTOB-UHBAIMJIOB YCTAaHABIMBACTCSA C YUETOM
WHAUBUAYAIBHBIX TIcUXo(pu3nueckux ocodenHocre. /s crynentos ¢ OB3 mpexycmaTtpuBaet-
cs joctymnHas (popma mpeaocTaBieHus 3a1aHU i OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEUaTHOW WM DIEKTPOHHOM ¢dopMe (s JHUI € HapyUIEHHSIMH OMOPHO-
JIBUTATEIHLHOTO ammapara);

- B TIeYaTHOM (opMe MM AJIEKTPOHHOU (hopMe ¢ yBETMUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CITyXa, PEUH, 3pCHHUS);

- METOJ/IOM UTEHUS aCCHCTEHTOM 33IaHUs BCIYX (IS JIUI] C HAPYIICHUSMU 3PCHHUS).

CryaeHTaM ¢ MHBQJIMIHOCTHIO YBEJIMYHBAETCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. [l TakuX CTYIAEHTOB MpeaycMaTpuBaeTCsl AOCTYMHAs Gopma MpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare wiu HabOpoM OTBETOB Ha KOMITbIOTEpE (AJIs JIUI[ C HAPYIICHU SI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BapPUAHTOB C UCIOJIB30BAHUEM YCIYT aCCHUCTEHTa (s
JIUI] ¢ HAPYIICHUSIMUA OMTOPHO-BUTATEIILHOTO aIlapara);

- YCTHO (U151 JIUL] C HAPYIICHUSIMU 3PEHUs1, OTIOPHO-/IBUTATEIBLHOTO amnmapara).

[Tpu HEOOXOMUMOCTH 17151 OOYUAOIIMXCS ¢ HHBAJIMIHOCTHIO MPOIIEaypa OIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUSI MOKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.



[Tpunoxenue 1

®OHJA OHEHOYHBIX CPEACTB

o TMCIOMIIJIMHE

«COHpOTI/IB.]IeHI/Ie MaTEPHAIOB)»

HanpaBnenune noaroToBku

15.03.05 KoHcTpyKTOpCKO-TEXHOJIOTHYECKoe obecreue-
HUE MAITMHOCTPOUTEIBHBIX MPOU3BOICTB

Hampasnennocts (mpoduiis) obpa-

30BaTEJIbHOM IIporpaMmabl

Texuomorus MAalIMHOCTPOCHU A

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

l'on navanma moaroToBku (mo y4eO-
HOMY ILIaHYy)

2020

®dopma o0yueHus 3aouHas Gopma
TexHonorus 00y4ueHus TpanuuroHHas
Kypc Cemectp TpynoemMKkocCTs, 3.€.
3 5 5

Bun npomekyTo4HOM aTTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3aciiCHUC

3ader ¢ OIEHKOH

Kadenpa «ABuactpoenue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHIKCHHS

Kon 1 HanMeHOBaHNE KOMIIE-
TEHIIUU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Inanupyemble pe3yibTaThl
00y4YeHUs IO TUCIUTLIINHE

O6menpodeccuoHaabHbIE

OIIK-8 CniocobeH yuyacTBOBaTh
B pa3paboTKe 0OOOIICHHBIX Ba-
PHAHTOB pelIeHus IpodIieMm,
CBSI3aHHBIX C MAIIMHOCTPOU-
TEIbHBIMU IPOU3BOJICTBAMH,
BBIOOpE ONTHUMAIIBHBIX BapHaH-
TOB MPOTHO3UPYEMBIX MOCTIE-
CTBUH PELIEHUS HA OCHOBE UX
aHanm3a

OIIK-8.1 3Haer criocoOsI pe-
IICHHS U BAPUAHTHI PEIICHUS
po06JieM, CBA3aHHBIX C Malllu-
HOCTPOHUTEITBHBIMU MTPOU3BO/I-
CTBaMH, BbIOOpa ONTUMAJIbHbBIX
BapUAHTOB MTPOTHO3HPYEMBIX
MOCIIEJICTBHUI pEIIeHUs Ha OC-
HOBE UX aHAJIN3a

OIIK-8.2 Ymeer pa3pabaTsi-
BaTh 0000IIIEHHBIE BAPUAHTEI
pelieHus mpooieM, CBA3aHHbBIX
C MaIIHHOCTPOUTEITHLHBIMU
MIPOU3BOJICTBAMH, BBIOUPATH
ONTUMAJIFHBIC BAPHAHTEHI IPO-
THO3UPYEMBIX MOCJIEICTBUIN
peleHust Ha OCHOBE UX aHAJH-
3a

OIIK-8.3 Bnaneet HaBbIKaMu
pelIeHus mpooieM, CBI3aHHBIX
C MalIMHOCTPOHUTEITHLHBIMA
MIPOU3BOJICTBAMH, BBIOOpA OII-
TUMAJIBHBIX BAPUAHTOB IPO-
THO3UPYEMBIX MOCIIEICTBUI
peleHst Ha OCHOBE UX aHaJU-
3a

3HaTh: MEXAHUYECKUE
CBOMCTBA U XapaKTEPUCTH-
KA MAaTepualloB, METOJUKU
UX ONpENENIECHUs; pacyerT-
Hble ()OPMYJIbl HANPSHKEHUI
u gaepopmaumit s pas-
JUYHBIX BUAOB JieopMU-
pOBaHMs M CllydyaeB Harpy-
KEHUS  DJIEMEHTOB  KOH-
CTpyKUMH U MamuH (ycio-
BUSL IIPOYHOCTH, KECTKOCTU
U YCTOMYUBOCTH).

YMeTb: onpenensiars BHYT-
pEHHHE CHIIOBBIE (DAaKTOPHI
IIPU PA3IMYHBIX BHUJAX Jc-
(dhopMUpOBaHHS IJICMCHTOB
KOHCTPYKLUI U BBIIOJIHATH
IIOCTPOEHHUE UX 3MIOP; MPO-
U3BOJUTH  PAcyeTsl  Ha
MIPOYHOCTh, JKECTKOCTh M
YCTONYHUBOCTh TUIIOBBIX
3JIEMEHTOB KOHCTPYKLHHA M
JleTaje MalllkH.

Baanerb: npakTHYeCKUMH
HaBbIKaMH BBIITOJIHEHUS
pacyeToB TUIOBBIX JIEMEH-
TOB KOHCTPYKIIMI U J€Ta-
JIEN MAIIVH 110 KPUTEPUSIM
IIPOYHOCTH, JKECTKOCTH U
YCTONYMBOCTH; HaBbIKAMU
000CHOBAHHOTO BBIOOpA
MaTEepUaJIOB U MOMEPEUHBIX
CEUEHUN DIIEMEHTOB KOH-
CTPYKLHI U AeTanel Ma-
LIMH 110 KPUTEPUAM IIPOY-
HOCTH, )KECTKOCTH U YCTOM-
YUBOCTH, TOJIB3YSICh CIIpa-
BOYHOM JINTEPATypOH U
CTaHJapTaMH.




Tab6mmumia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTposmmpyemblie pa3aess! (Te-
MbI) M CHUIINHBI

®opmupyemas
KOMIIEeTCHIUSA

HaumenoBanue
OLICHOYHOI0
cpeacrsa

Iloka3aresn oeHKH

OCHOBHBIE ITOJIOKCHHUSA, TUIIOTE3bI U
A0MMYHICHUA MCXaHUKH MaTCPpUaAJIOB

PacTsxenue u cxarue

OnpITHOE U3y4YEHHE CBOMCTB MaTe-
pHajoB

[Inockoe n 00beMHOE HAIIPSAKEH-
HOE COCTOSIHUE

CraTtudecku HCOIIPCACIUMBIC CH-
CTCMBI

Casur

['eomeTpuueckue xapakTepuCTUKH
MOINEPEYHBIX CEUCHUI

Kpydenue crepkHs Kpyrioro ce-
YEHUS

Kpyuenue crep:kHs ¢ HEKPYTIIbIM
MIONEPEYHBIM CEUEHUEM

Onpenenenne BHYTPEHHUX CHJIO-
BbIX (DaKTOPOB MpH NPSMOM U3rude

Onpenenenue HanpsHKEHUH pu
psIMOM U3ruoe

Onpenenenve nepeMenieHui npu
u3rube. YHUBepcalbHbIE ypaBHE-
HHUsA

Onpenenenve nepeMenieHnii MeTo-
oM Mopa

OCHOBBI METOJA CHJT

Pacuer ckaTbIX cTepKHEN Ha
YCTOWYUBOCTH

['umoTe3sl IIIaCTUYHOCTH U pa3py-
LIEHUS

OIIK-8

OnopHbIi  KOH-
CIIEKT

Hanmnune onopnoro
KOHCIIEKTa TI0 TeMe
JUCIUTUIAHBI

JIaGopartopHas pabota «/cnbiTa-
HUE METaJUIMYECKUX 00pa3IoB Ha
pas3phIBy

OIIK-8

JlaGopatopHas
pabora

Hamuumne otyera o
BBITIOJIHEHHH J1abopa-
TOPHOH paboThHI, OT-
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JIaGoparopHas pabota «/cmbiTa-
HHE METAUTMYECKUX 00pa3oB Ha
CHKaTHE»

JlaGopaTtopHas paborta «Onpenaerne-

HUE MOAYJIEH YIIPYTOCTH IIPU pac-

TSOHKCHUU METaJNTHYeCKOro oopas-
a»

JlaboparopHas padota «/cmbiTa-
HHE METAUTMYECKUX 00pa3IoB Ha

BCTBI Ha KOHTPOJb-
HBIC BOIIPOCHI IIpH
3alIuTeC OTUYCTA

cpes»
Tect Nel «IIpoexTHbli pacyeT npu OIIK-8 Tect Brinmonnenue  3aga-
OCEBOM PACTSKEHUH U CKATUU HUSA TecTa
CTEPKHSI»
Tect No2 «IIpoexTHbIl pacyeT npu
MPSIMOM M3THOE OaITKm
[IpoekTHBII pacueT Ha NPOYHOCTH OIIK-8 PI'P YmMmeer cTpouTh B
IIPU PACTSDKEHUU U CKATUU CTEPXK- (3amava 1) OIpE/IeIECHHOM Mac-

Hi

mrade  pacueTHYIo
cxemy 3agauu. Ompe-
JensieT U3  YCIOBUS
IPOYHOCTH TILJIOLIAAU
IIOTIEPEYHBIX CEYECHUN
3JIEMEHTOB KOH-
CTPYKLIHM. Ymeer
HaXOAUTh MPOJOJb-
HBbIE CHJIbI, HOpMaJb-
Hble HaNpsOKEHUS WU
NEpEMELICHNs  TI0Ie-
PEYHBIX CEUYCHHI;
CTPOMUTH UX DIIOPHI




I'eomeTprueckue XxapakTepUCTUKH
HONIEPEYHBIX CEUEHUI

OIIK-8

PI'P
(3amaua 3)

YMeer 4epTUTh B
OIpezieIecHHOM — Mac-
mrade  TOINepeyHoe
CeuecHue. Onpene-
JTUTh MOJIOKCHUE
HEHTpa TSDKECTH II0-
MEPEYHOT0 CEUYCHMUS,
BEJIMUMHBI OCEBBIX H
[EHTPOOEIKHOTO MO-
MEHTOB MHEpLUU OT-
HOCHUTEILHO oceii,
OPOXOJSIINX  Yepe3
[EHTP TSHKECTU ceue-
HUS; MOJIOKEHUE
TJIABHBIX  [IEHTPAJIb-
HBIX OCEHl U TJIaBHBIC
IEHTPaTbHBIC Mo-
MEHTBI WHEPILIUU.
Ymeer OTMETHUTH
HaliJIeHHbIE 3HAYCHUS
Ha YepTeKe.

IIpoeKTHBIN pacyeT Ha NPOYHOCTH
IIPU KPYYEHUU KPYIJIOro Bajia

OIIK-8

PI'P
(3amaua 2)

YMeer crpouth B
ONpEJIEJICHHOM Mac-
mTabe  pacueTHyIo
cxemy 3agaun. Ompe-
NeNgeT U3 YCJIOBUS
MPOYHOCTH AHAMETP
MOINEPEYHBIX CEYEHUI
JJIEMEHTOB KOH-
CTPYKLIHIA. Ymeer
HaxXOJIUTb  BHYTpPEH-
HUE KpYTAIIHE MO-
MEHTBI, BMIOPHl MakK-
CHUMaJbHbIE Kaca-
TEJIbHbIE HAPSHKEHUS
U yria 3aKkpy4uBa-
HUSA, CTPOUTHh  UX
SMIOPBHIL.
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N3rub aByxonopHoi Oanku

OIIK-8

PI'P
(3amayva 4)

YmMmeer cTpouTh B
OIpezieIecHHOM — Mac-
mrade  pacueTHYIO
cxemy 3amaun. Ompe-
JeNsieT  BHYTPEHHHE
CUJIOBBbIE (DaKTOpHI U
CTPOUT UX DJIIOPHL
Onpenenser  HoOMep
JByTaBpOBOM  Oanku
U3 YCJIOBUS MPOYHO-
CTH IO HOPMAJIbHBIM
HaNpsDKEHUsIM. Y Me-
€T MpOBEpSATh MpPOY-
HOCTb Oajku Mo Ka-
caTeJbHBIM M TJIaB-
HBIM  HANpsHKECHUSIM.
Haxomut  mporu6st
CEUYEeHUU W YIJIbl MO-
BOPOTa CEYEHU .

N3rub craTidecku HeOnpe e TMMON
Oaku

OIIK-8

PI'P
(3amaua 5)

YMeer crpouth B
OIpE/IeJIECHHOM ~ Mac-
mTabe  pacueTHyIo
cXeMmy 3aa4yu. YMeeT
packpbiBaTh craTh4e-
CKyI0  HeoIlpeaeu-
MOCTb IIpU IIOMOIIH
METOAa  HayaJbHBIX
mapamMeTpoB U INpH
IIOMOLIY METOZAA CHIL.
YMeer CTpOouTh 3II0-
pbl BHYTPEHHHUX CH-
JIOBBIX (PAKTOPOB.

Pacuer npsMBIX cTep:KHEN HA
YCTOMYMBOCTh

OIIK-8

PI'P
(3amaya 6)

Ymeer  moabupatb
CEYEHHE LEHTPAIBbHO
CKATOU CTaJIbHOU
KOJIOHHBI U3 MpOKaT-
HOTO JByTaBpa W3
YCIIOBHSI yCTOMYMBO-
CTH.

2 Mertoauyeckne MaTepualibl, ONpeaeJsole Npoueaypbl OeHMBAHUSA 3HAHUM,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc popmMupo-

BAaHUS KOMIIETEHIMII

Meroanueckue Matepuaisl, ONPEACIAIONINE MPOLENYPbl OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA EATEILHOCTH, PEACTABICHbI B BUJIE TEXHOJIOTMUYECKON KapThl TUCIIH-

TUIMHBI (Tabnuua 3).

Tabmuma 3 — TexHoyornueckas Kapra




HanmenoBanue Cpoxku Bbl- | IlIkana ome- Kpurepun onennBanus
OLICHOYHOI 0 MOJTHEHHUS HUBAHUSA
cpeAcTBa
5 cemecTp

HpOMe?KyTO‘lHaH aTrecranus B (])opMe «3auer ¢ OLIEHKOM»

OtyeT o BBITIOJI-
HeHuu jJabopa-
TOPHOHN pabOTHI

Bo Bpewms
ceccuu

4x5 fgajuta

3 banna — Cmyoenm npedocmasui omuem
0 BbINOJIHEeHUU 1abopamopHol pabomul,
cooepacamuil. 6ce HeobXooumvle I1eMeH-
mol. Jlaem 6epHvle U MOYHbIE OMBENbL HA
KOHMPOJIbHbIE B0NPOCYHL.

2 banna — Cmyoenm npedocmasusi omyem
0 8bINOIHEeHUU 1abOpamopHoll pabomul,
cooepoicawuti HemoyHocmu 1ubo He 6ce
HeoOxXoOuMbvle d1emenmul. Jlaem Hemou-
Hble OMBemvl HA HEeKOMOopbvle KOHMPOTb-
Hble 8ONPOCHI.

1 6ann — Cmyoenm npedocmagui omyem o
8bINONIHEeHUU 1AaDOPAMOPHOU pabomsl, CO-
oepoicawull  CyujeCmeeHHvle HemoYHOCmu
aUubo He 6ce HeoOX0OuMble dnemenmol. /la-
em HemouHvle Omeemvl HA KOHMPOIbHLLE
80NPOCHI.

0 6annoe - Cmyoenm ne npedocmasui om-
yem.

OnopHbIil KOH-
CHEKT

Bo Bpewms
CECCHH

16x1 Oamn

1 6amn — Cmydewm npedocmasunl KOH-
CHeKm JeKyuu Nno usyvaemou meme, Co-
oeporcauull OCHOBHbIE ONpedeneHuss U No-
HAMUSL, PACYemHble (POPMYIbL U YePMENCU.
0 6annoe — Cmyoenm He npedocmasul
KOHCREKMm JeKyuu no uzyuaemou meme.

B cnyuae omcymcmeus Ha Jnekyuu 6e3
VBANCUMENbHOU — NPUHUHBL  HE0OXO0OUMO
NPOOEMOHCMPUPOBAMYb 3HAHUE OCHOBHBIX
onpedenenuil, Memoodos U PACHEMHbIX
@opmyn Ha KoHCYyTbmayuu.
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Tectrl

Bo Bpewms
CeCCUH

2X5 0anioB

5 bannoe — cmyoenm npasuibHO GLINOIHUL
3a0anue mecma, NOKA3ajl OMIUYHbIE YMe-
HUSL U HABBIKU 8 PAMKAX YCBOEHHO20 YyeD-
HO20 Mamepuaia.

4 6anna — cmyoenm 6blNOJHUNL 3A0aHUe
mecma ¢ He3HAYUMENbHbIMU He0oUemamil,
nokaszan Xxopowiue YMeHUs. U HAGLIKU 8
PAMKAX YCBOEHH020 YUeOH020 Mamepuad.
3 6anna — cmyoenm 6blNOJHUNL 3A0aHUE
mecma He NOAHOCMbIO UbO ¢ CyujecmeeH-
HbIMU HeOOoYemamu, NOKA3al YO081emeo-
pumenvhble YMeHUs: U HABLIKU 8 DAMKAX
VCBOEHHO20 YYeOH020 Mamepuaid.

0 6annoe — cmyoenm He 8bINOJIHUNL 3A0aHUe
mecma aubo GbINOJHUL HEBEPHO.

PI'P (3amauva 1)

6 Henena

6 OaIoB

PI'P (3amauva 2)

PT'P (3amaua 3)

PT'P (3amaua 4)

PI'P (3apmauva 5)

Bo Bpewms
CECCHH

6 Oa1oB

6 OaIoB

10 6axIoB

10 6amtoB

Maxcumanvroe xonuuecmeo 6annog (Max)
— Cmyodenm noIHOCMbIO BLINOIHUNL 3A0a-
HUe, NOKA3al OMAUYHbLE YMEHUsL U HABLIKU
8 PAMKAX YCBOEHHO20 YuebHO20 mamepua-
Ja, 3a0auya pacuemno-zpaguyeckotl pabo-
mol 0popMIeHa AKKYPaAmHO U 8 COOmeent-
CMBUU C NPeObABTIAEMbIMU MPEOOBAHUIMU.
Ilpu 3awume PI'P cmydenm npooemon-
CMpupo8an ymeunue onpeoensimov 6uUo oe-
Gopmuposanus u cnocoba Hacpy’ceHUs:
IneMeHma  KOHCMpPYKyuu,  000CHO8aMb
NPUMEHEHUe PACHEMHbIX POPMYTL U YCIlo-
ULl NPOYHOCMU,  NPOOEMOHCMPUPOBAL
HABLIK pabomsl CO CHPABOYHOU aumepa-
Mypou U CmaHoapmamu npu evlbope none-
PEUHBIX CeUeHUll JIeMEeHMO8 KOHCMPYKYUL.
max/2 6annos — Cmyoenm He NOJIHOCHIbIO
BbINOJIHUL 3a0aHue (He cmoe 000CHO8AMb
ONMUMATILHOCMb  NPEONIONHCEHHO20 ~ pelile-
HUs, OONYCMUL HEMOYHOCIU, HeOOCMAMKU
8 oghopmaeHuu, 0onycmun owuoOKU 6 pac-
uemax, He CMO2 UHMEPNPEMUposams pe-
3ynemamol paciemos u m. 0.). Ilpu 3awu-
me PI'P cmyodenm He 8 noanoi mepe npo-
0eMOHCMPUPOBATL YMEHUE ONpeoenims U0
degopmuposanusi u cnocoda HazpysHceHus




PI'P (3amaua 6) 6 GamioB neMenma  KOHCmMpYyKyuu,  000CHO8AMb
npuMeHeHue pacuyemuvix opmyn u ycio-
8Ull NPOYHOCMU, HABLIK pabOmMvl CO CNpa-
BOYHOU JUMeEpPaAmypol U CmaHoapmamu
npu 8blOOpe NONepPeyHvIX CeyeHUll daeMeH-
M08 KOHCMPYKYUII.

0 6annos - Cmyoenum He BGbINOAHUNL 3A0d-
HUue, Ul CMyOeHm 6bINOJHUNL 3d0aHUe C
epyobiMu  OWUOKaAMU, Ul CMYOEHM 6bl-
noauun 3adanue, Ho npu 3zawume PI'P ne
CMO2 00BACHUMb X00 peulenust 3a0ayu U He
NOHUMAEN CMbICIA HANUCAHHOZO.

HUTOTO: 82 baina

Kpurepun OLIeHKH pe3yJbTaToB o0y4eHHUA no AUCHMILINHE:
0 — 64 % oT MakcUMalbHO BO3MOXKHOH CyMMBbI OajlIOB — «HEYJIOBJIETBOPUTEIHHO» (HEAOCTa-
TOYHBII YpOBEHb JUISt IIPOMEXKYTOUHOMN aTTecTaluu 1o JUCLIUILIIMHE);
65 — 74 % OT MakCUMaJIbHO BO3MOKHOW CYMMBbI 0ajIOB — «yAOBJIETBOPUTEIIBHOY (IIOPOTOBBII
(MMHUMAaJIbHBIN) YPOBEHB);

75 — 84 % OT MakCUMaJbHO BO3MOXHOW CYMMBI 0allJIOB — «XOPOUIO» (CpEeIHUN YpOBEHB);
85 — 100 % oT MakcMMaTbHO BO3MOXKHOH CyMMBI OAJUIOB — «OTJIMYHO» (BBICOKHIA (MaKCHMaIlb-
HBII) YPOBEHD)

3 TunoBble KOHTPOJIbHbIE 3aJaHUS WJIH HMHbIe MAaTepHAJIbl, HeO0OXOAUMbIE IJs
OLlEHKM 3HAHWIi, YMEeHUiIl, HABBIKOB M (WJM) ONBITA /AEATEJbHOCTH, XapaKTepu3ylolue
npouecc GopMuUpoBaHUS KOMIIETEHIIUIA B X0/1e 0CBOeHHsI 00pa30BaTeJIbHOI NMPOrpaMMbl

3.1 3apanus 1Jis1 TEKylero KOHTPOJISl yCleBaeMoCTH
KoHTpoJsbHbBIE BONPOCHI AJIs1 3AIMUThI 0TYETOB 110 JIA00PATOPHBLIM padoTam

JlaboparopHas pabota Nel «lcnbITaHre METAITUYECKUX 00pa3lioB Ha pa3phIBy
(peanmuzyetcst B popMe mpaKTUUECKON MOATOTOBKE)

. Chopmynupyiite 11e1b J1abopaTopHO padoTHI.

. Kakue xapakTepucTuku oTpakaroT IPOYHOCTh MaTepuana?

. Kakue xapakTepucTukn oTpa)karoT )KeCTKOCTh MaTepuaa’?

. Kakue 00pa3ipl npUMEHSIOT TP UCIIBITAHUU Ha pa3phiB?

. Kakue mapameTpsl XapakTepu3yroT IUIACTUYHOCTh MaTepuana?

. UeM oTnuyaercs AuarpaMma UCTUHHBIX HANPsHKEHUH OT AUarpaMMbl YCIOBHBIX HANPSKEHUN?
. Kak onpenenuts 1o auarpamme yrnpyryro u miacTU4eckyro aedopmarun?

. Kakoe HampskeHne NpUHUMAIOT B KaUeCTBE OMACHOIO JJIsl XPYIKUX, IUIACTUYHBIX U XPYIKO-
IUIACTUYHBIX MAaT€pHaJIOB?

9. B uéM cocTOMT 3aKOH pa3rpy3ku M MOBTOPHOTO HarpyxeHus? Kakum o0pa3oM U B Kakux mMa-
TepHuajax MoJy4aroT HaKjen?

10. Ilepeuncnure MEXaHUYECKHE XAapPAKTEPUCTUKN MaTepHana, KOTOPbIE U3MEHSIOTCS B pe3yib-
TaTe HAKJIETA.

11. Ilepeuncante MeXaHWYECKHE XAPAKTEPUCTHKHA MaTepHasla, KOTOPbIE HE U3MEHSIOTCA B pe-
3y/bTaTe HaKJEna.

01NN KW
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12. Kakue xapakTepHble 0COOEHHOCTH MMEET pa3pylieHrne 00pa3IoB XPYNKHX MaTEpUAIOB MPH
CKaTUH?

JlaboparopHas pabota Ne2 «lcnbiTaHre METANIMYECKUX 00pa3lloB Ha CKAaTUE
(peanusyercst B hopMe MPAKTHIECKON TTOJTOTOBKE)

. ChopmynupyiiTe 1ens 1abopaTopHOii paboTHI.

. Kakue mexannueckue xapakTepUCTUKU MOKHO OIIPENEIUTD MIPHU CKATHU METaNIOB?

. Kakue 00pa3ipl npUMEHSIOT MTPH UCIIBITAHUN Ha CKaTHE?

. Uem oOBsicHsAETCS O0uK00Opa3Has popMa CTaaTbHOTO 00pasia Mpu CKATHH?

. UTo Ha3bIBaeTCs MPEIeIoM TeKy4eCTH MaTepralia pu CXKaTHU?

. Uto Ha3bIBaeTCs MPEeioM IPOYHOCTH MaTepralia Ipu cxaTuu?

. UeM OTIUYArOTCS TUarpaMMBbl CKATHSI XPYIKHUX M IJIACTHYHBIX MaTepUanoB?

. UeM oTnuyaercs AuarpaMma UCTUHHBIX HANPSHKEHUH OT AUarpaMMbl YCIOBHBIX HAIPSXKEHUN?
. Kakoe HamnpspkeHHe PUHAMAIOT B KQUECTBE OMACHOTO JIISl XPYIKHX, TUTACTUYHBIX U XPYITKO-
TUTACTUYHBIX MAaTepPHAIOB?

10. KakuMm 00pa3oM U B KaKUxX MaTepHaliax MOJy4aroT HaKJen?

11. TlepeuncnuTe MeXaHMYECKHE XapaKTEPUCTHKU MaTepualia, KOTOPbIe U3MEHSIOTCSA B PE3yib-
TaTe HAKJIeTa.

12. [lepeuncnure MexaHUYECKHE XapaKTEPUCTHKH MaTepuasa, KOTOpble HE U3MEHSIOTCA B pe-
3yJIbTaTe HaKJIeTa.

13. Kakue xapakTepHble 0COOCHHOCTH MMEET pa3pyllieHUue 00pasloB XPYNKUX MaTEpUaIoB MPH
pacTsbkeHun?

14. V kakux MaTepuasoB MPOYHOCTh HA PACTSKEHHE U C)KaTHE MPAKTHUYECKU OJMHAKOBA, Y Ka-
KHX pa3inyHa’?

15. JIns kakux MaTepuaioB UCIIBITAHUE HA CKATHE ABIISETCS OCHOBHBIM?

O 00 1N DN K~ W —

JlaboparopHas pabota Ne3 «Omnpenenenue Moaynelt ypyrocTy MpH pacTsKeHUN MeTallInde-
CKOT0 00pasia»
(peanusyercst B (hopMe MPAKTUIECKON MOJITOTOBKE)

. Chopmynupyiite 1enb 1ad0paTopHO paboThI.

. Kak 3anuceiBaercs 3akoH ['yka mpu pacTsskeHUU U COKATUHU?

. o xakoro npezena crpaBe B 3akoH ['yka?

. UTo Ha3bIBaeTCs MOJIyJIEM YIIPYTOCTH MPH pacTsHKeHUU U cxkatun? KakoBa ero pasmepHocTh?
. Uro HassiBaetcs kodddunmentom [lyaccona? KakoBa ero pasmepHocTh?

. Kakue cBolicTBa MaTepuana xapaktepusyroT Moayias FOura u kosddunument Ilyaccona?

. B xakoMm nuamnaszone n3mensiercs koddduiment [lyaccona n30TponHbIx MaTepraioB?

. Hamummre hopmyny csizu moayns FOnra, moayns casura u koddduiuenta [lyaccona.

. Chopmynupyiite pusudeckuii cMbici Moayis FOnra.

0. ChopmynupyiiTe reomeTpudeckuii cMbici Moyins FOxra.

— O 00 1N DN AW

JIaGopatophas pabota Ned «/cnplTaHHE METATUIMYECKUX 00Pa3LlOB HA CPE3»
(peanusyercs B (hopMe MPaKTUUECKON MOJITOTOBKE)
1. Chopmynupyiite 11emab 1a60paTOpHON PaOOTHI.
2. HaueprtuTe 3cKn3 00pasia U yKaxure, TAe MPHUI0KESHBI CPE3aroIIne YCUIIHSI.
3. Kakyro xapakTepuCTHKy MaTepHaja ONpeAessioT MPH UCIIBITAaHUIX 00pa3lioB Ha cpe3?
4. Uicnionp3yst 3cKu3 00pasiia, MOKaKUTE CEYCHHUs, T TPOUCXOIUT Cpe3.
5. B kakux ciydasx BO3HUKaeT JedopMalus caBura?
6. Kak paccuuThIBarOT mpeen mpoYHOCTH NP cpe3e?
7. IlpuBeuTe MpUMepHI AeTanell 1 COeTUHEHUH, KOTOPBIE PAaCCUNTHIBAIOT Ha CPE3.



8. Kak omnpenensercs BpeMEHHOE CONPOTUBIIEHUE MPU cIBUTE (cpe3e)?
9. Kakoe nomnyuieHre NpuHUMAETCS TIPU pacyeTe Ha cpes?

TecTbI

Tect Nel
«IIpoeKTHBIN pacyeT NMPU OCEBOM PACTSHKEHUU U CKATUU CTEPKHS» (TUIIOBOM BapHaHT)

A A,

Pie—> P, +‘— Ps

CryneHuaTslil CTepKEeHb C IUTOMIAASIMH MOMEPEYHbIX CEUCHUN YJacTKOB A1 U Ay HarpyxeH oce-
BbIMU cwiiamu Fi, Fo, F3. Matepuan crepxss — ctanb, Moayns ynpyroctu £E=200 I'Tla, nmpexen
Ttekyuectu ot = 240 Mlla, HopmaTuBHBIM K03pduIHeHT 3anaca npouynoctu [N] = 1,5. J{auHbI
yuactkoB a=0,5m,b=0,4 m,¢c=0,6 m.

1. M300pa3ute B onpenerieHHOM MacmTade pacueTHYIO0 CXeMy, YKOKUTE pa3Mepbl U BEIUYHHBI
Harpy3oK B 4ncax.

2. OnpenenuTe U3 yCIOBUs MPOYHOCTH IIOLIA/IN MTONEpeUHbIX ceueHuil A, Ay (OTBET OKpYIJIUTE
B OOJIBLIYIO CTOPOHY /10 LIEJIOr0 YHCIIa MMP).

3. Iloctpoiite 3MmI0pBI NMPOJOJIBHBIX CUJ, HOPMAJIBHBIX HANPSXKEHUN U MEpeMelleHUN rnonepey-
HBIX CEYCHUM.

Tect Ne2
«ITpoexTHBI! pacyeT npu nNpssMoM U3rude Oanku» (TUMOBOM BapHAHT)
q=12 xH/™m
M F =96 kH

q
% TTII 3 AT M =48

F ot = 240 MIla
a b C— [n] =15

Jlana pacuerHasi cxeMa KOHCOJIbHOM OajKu IByTaBPOBOI'O CEUEHUS.

1. BoluepTuTte B ONpEeeIeHHOM MaclliTabe pacyeTHYI0 CXEeMY, YKaKUTE pa3Mepbl U BEITUYHUHBI
Harpy3oK B UHCaXx.

2. Iloctpoiite >m0pbl BHYyTPEHHUX CHUIIOBBIX (DAKTOPOB.

3. Onpenenute HOMEp JABYTAaBPOBOM Oallki M3 yCIOBUS MPOYHOCTH MO HOPMAJIBHBIM HAIpsDKE-
HusiM corsiacHo 'OCT P 57837-2017. IlepenanpsikeHue HE TOMYCKAETCS.

PacyerHo-rpajgpuueckas padora
Pacuemno-cpaguueckana paboma noonexcum 3auwjume. Ha 3anure CTyAEHT JOJDKEH MPOJie-

MOHCTPUPOBATh YMEHHUE OIpeNeNaTh BUJ Je(POPMUPOBAHUS U CIOcOOa HAarpy>KeHHs dJIEeMEHTa
KOHCTPYKIMHU, 000CHOBATh MPUMEHEHHE PACYETHBIX (GOPMYI U YCIOBUIN MPOYHOCTH, IPOAEMOH-
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CTPUPOBATh HABBIK pabOTHI CO CIIPABOYHOM JIUTEPAaTypOl U CTaHAApTaMU MPU BBIOOPE Moneped-
HBIX CEYEHU PJIEMEHTOB KOHCTPYKIIUH.

3anava 1 «IIpoekTHbIi pacyeT Ha IPOYHOCTh MPHU PACTKEHUHN U CKATHH CTEPKHS»

[TapameTp 3HaueHue Pa3zmepHoCTh
F 40 kH
q 20 kH/m
a 0,7 M
b 0,8 M
C 0,9 M
a b c E 200 I'Tla
or 280 MlIla
[n] 2

Jlana pacyeTHasi cxeMa KECTKO 3alleMJICHHOTO CTEP)KHS MOCTOSHHOTO TOINEPEYHOTr0 CEYCHUS,
pa3Mepbl U BETMYUHBI HArPYy30K MPpHUBEACHBI B Tabmuue. Tpedyercs:

1. BpluepTHTh B OINpPEICICHHOM MaciITade PacueTHYI CXEMY, yKa3aTh pa3Mepbl U BEIUYHUHBI
Harpy3oK B 4ucCliax.

2. IlocTpouTs 3MI0pY BHYTPEHHUX YCHIIUH.

3. OnpenenuTh IUI0IIAAb NONEPEYHOr0 CeUeHUs CTepkHs. Moaynb ynpyroctu E, HopmaTuBHbIII
k03¢ duUIMEHT 3amaca MPOYHOCTH [N], Mpeaen TeKy4eCcTH G B3ATh U3 TaOJIUIIbI.

4. ITocTpouTh SMIOPY OCEBBIX HANPSKEHUH.

5. Haiitu o01mee y/UITMHEHHUE CTEPXKHSI.

3anava 2 «['eoMeTpuueckre XapakKTepUCTUKU MONEPEYHBIX CEUCHUIN»

[TonepeuHoe cedyeHHE CTEPKHS COCTOMT M3 CTaHAAPTHBIX
npodwielt mpokata: mseiepa Ne20Y M paBHONOJIOYHOTO
yroika 100x100x10. TpeOyetcs:
W 1. BeiuepTuTh B ONpeiereHHOM MacIiTabe MonepedyHoe ce-
YeHHe, yKa3aTh pa3Mephl B unciax (B cM).
2. OnpenenuTs MOJOKEHUE LIEHTPa TSKECTH IONEPEUYHOro
? ce4eHus U 0003HAUYUTh €ro Ha YepTexke.

3. OHpe,[[eJ'II/ITB BCIIMYHUHBI OCCBBIX H HeHTpO6e)KHOFO MO-
MCHTOB MHEPHHU OTHOCHTCIBHO OCGI\/'I, OpoOXOoAdIInX Y€pe3

WJ N LEHTP TSKECTU CEUCHHUS.
A ) 4. OnpenenuTh MOJOKEHUE TIIABHBIX LEHTPAIbHBIX OCEH U
HAuYepTUTh HX.
5. OnpenenuTh TIaBHBIE IIEHTPATHHBIE MOMEHTHI HHEPITUH.

3anada 3 «IIpoeKTHBIN pacyeT Ha IPOYHOCTh MPU KPYYEHUHU KPYTJIOTO Balay

[TapameTp 3HayeHue PazmepHoCTh
M, 15 kH-Mm
M, 25 kHMm
a 0,4 M
b 0,6 M
c 0,8 M
a b c G 80 I'Tla
< T N > TT 120 MIla
[n] 1,5




Jlana pacueTHasi cxema ECTKO 3alleMJIEHHOTO Baja KpPYyIJIOro MONEpPEYHOro ceueHus. Pazmepsl
U BEJIMYMHBI Harpy30K MpuBeaeHbI B Tabnune. Tpedyercs:

1. BeruepTuTh B ONpeAeiCHHOM MaclTade pacueTHYI CXEeMy Baja KPYIJoro MONepeyHoro ce-
YEHUs1, yKa3aTh pa3Mepbl U BEIUYUHBI HATPY30K B UUCIIAX.

2. IlocTpouTh 3MI0PBI BHYTPEHHUX KPYTSIIUX MOMEHTOB.

3. TlomoOpats auametpsl d 1 D U3 ycinoBHs MPOYHOCTH, OKPYIJIsAA UX J0 3HAYCHHUs, KpaTHOTO 10
MM. Moaynb caBura G, mpenen TeKy4ecTd MpH CABHUTE Tt, HOPMATUBHBINA K03 (dUIIMEeHT 3amaca
IPOYHOCTH [N] B34Th U3 TAOIHUIIBI.

4. TlocTpouTs 3MI0pHl MAKCUMAJIBHBIX KacaTEJIbHBIX HAIIPSDKEHUHN U YIJ1a 3aKpyYUBaHUS.

3amaua 4 «M3rub ABYXOMOPHOU OaTKM»

[Tapamerp | 3nauenue | PazmepHOCTH
M P M 60 kH-Mm
q —p P 50 kH
q 20 kH/m
¥ y ay/l 0,4 :
T a2/ | 0,2 -
a a, | 75 M
) . | ) g E 200 I'a
< > oT 210 Mlla
[n 15 -

JlaHa pacueTHas cxema IIAPHUPHO ONEPTOHl OajKu JBYTaBPOBOIO IONEPEYHOro ceueHus. Pas-
Mephbl U BEJIMUMHBI HArPYy30K IIpUBE/eHbI B Tabnule. Tpedyercs:

1. BeluepTuTh B ONpEAEICHHOM MaclliTabe pacyeTHYI0 CXeMy, YKa3aTb pa3Mepbl U BEIHUYUHBI
Harpy3oK B 4HCIIax.

2. I[locTpouTs 310l BHYTPEHHUX CHUJIOBBIX (DAKTOPOB.

3. Onpenenuth HOMEp ABYTABPOBOM OalkM M3 YCIOBUS MPOYHOCTU IO HOPMAJIbHBIM HaIpshKe-
HUSIM.

4. TIpoBepHUTh NMPOYHOCTH OAJKU MO KacaTeNbHBIM M IJIaBHBIM HampspkeHusM. [Ipussath [t]=
[c]/2.

5. Haiitu mporuObl cedeHuit 1 yriibl IOBOPOTA CEYEHUH Ha KOHIIaX OaJKH U B €€ CepeuHE.

3anaua 5 «M3rub ctaTuyecku HeonpeIenuMOon Oamkm»

[Tapamerp | 3nHauenue | PazmepHOCTB
a M P M 60 <H-m
* v P 50 kH
q 20 kH/m
a1/ I 0,4 -
4 % 3/l 0,2 -
< | » I 7,5 M

JlaHa pacueTHasi cxema CTaTUYECKH HEOIpeIeIMMOM Oalki MOCTOSTHHOTO MOTIEPEYHOT0 CEUSHHUS.
Pa3meps! 1 BeMUMHBI HArpy30K MpHBeieHbl B Tabnuie. Tpedyercs:

1. BeruepTuth B OmpeAerIeHHOM MaciTade pacyeTHYI0 CXeMy, yKa3aTh pa3Mepbl U BEIIMUHMHBI
Harpy30K B YHCIIaX.

2. PacKpbITh CTaTUYECKYIO HEOIIPEAETUMOCTh IPH IMOMOIIIX METO/1a HauyaJIbHbIX ITapaMeTpOB.

3. PackpbITh CTATUYECKYIO HEONTPEAECTUMOCTD C IOMOIIBIO METOAA CHUII.
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4. TTocTpouTh SMIOPHI BHYTPEHHUX CUIIOBBIX (hPaKTOPOB.

3anaya 6 «PacueT npsMbIX CTEpKHEN HA YCTOMYUBOCTh)»

AN [Togbepure ceueHue IEHTPAIBHO CXKATOH CTAbHON
KOJIOHHBI W3 TMPOKATHOIO JAByTaBpa. PacuerHas cxu-
1-1 maromas cuiia F = 850 xH. Bricora koaoHHEI H = 8 M,
X KOHIIBI KECTKO 3alleMJICHbl B OOOUX HaNpaBJICHUSIX.
Marepuait KOJOHHBI — cTajib Mapku CT. 3 ¢ pac4eTHBIM
111 y y conporunennem [o] = 210 MIlla. Kosdduument
ycioBuit pabotsl M = 1. [IpenenpHas THOKOCTh KOJIOH-

X HBI Appe; HE JOJDKHA IpeBbImaTh 150.




Jlucr perucrpauuu udsMeHeHui Kk PI1J{

KomanuectBo Ioamnuce
No OcHOBaHNE BHECEHUS
CTpaHMI] pa3paboTurka
n/m U3MEHEHUS
U3MEHECHUS PII/
BocrnurarensHas paboTta 00yJaronmxcsi.
OcHoBanue: PenepanbHbIi 3aKOH OT
1 31.07.2020 N 304-®3 "O BHeCeHHH U3MEHCHUH B 1
®denepanbHbii 3akoH "O0 00pa3oBaHUH B
Poccutickoit @enepanuu" o Bomnpocam
BOCIIUTaHUS 00yJaromuxcs'.
[IpakTUveckas MOArOTOBKA O0YYaOIIHXCSI.
OcHoBanue: [Ipukaz MuHucTepcTBa HAyKH U
2 BhICIIeT0 0OpazoBanus Poccuiickoit deneparum, 1

MunucrtepcTBa npocpenieHus: Poccuiickon
®eneparum ot 05.08.2020 1. Ne 885/390 "O
NPAaKTUYECKOH MoAroToBKe o0yyaromuxcs"




