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1 BBenenue

PaGouas mporpamma u GOHJI OLIEHOYHBIX CPEJCTB TUCIHUIUTUHBI « COMPOTHBIICHNE MaTe-
pHAJIOB» COCTaBJICHBI B COOTBETCTBHH C TPeOOBaHUAMHU (eIepaIbHOrO rocy1apCTBEHHOI0 00pa-
30BaTEIBHOrO CTAaHAAPTA, YTBEPKIACHHOTO MpuKa3zoM MuHoOpHayku Poccuiickoii deneparuu ot
03 centsaops 2015r. Ne 957, u ocHOBHOW TpodecCHOHATBLHON 00pa30BaTENIbHONW MPOTPaMMBbI
noAroToBKU «O00py10BaHUE U TEXHOJIOTUS CBAPOUHOTO IIPOU3BOJICTBAY 10 HAIPABICHUIO MO-
rotoBkH «15.03.01 MammuHocTpoeHue».

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

- 677 Ilpodeccrnonanphblii cTanaapT «CrenuaaIucT CBApOYHOTO MPOU3BOJICTBAY, YTBEP-
JKICHHBIN NpHUKa3oM MuHHCTEpPCTBA TPyJa U coluanbHOU 3ammTsl Poccuiickoi denepanuu ot
03 nexabpst 2015 r. N 975H.

3agaun  guc- | 1. DopmupoBaHue TEOPETUYECKON Oa3bl Uil MOHUMAaHK METOJIOB pacuera Ha
LUTLIUHBI MIPOYHOCTb, )KECTKOCTh U YCTOMYUBOCTh 3JIEMEHTOB KOHCTPYKIUH U JeTajien
MaIIuH, 00eCreYnBaIOIINX UX HaJ€KHOCTh U SKOHOMUYHOCTb.

2. OGyuyeHue OCHOBAM WHXEHEPHOU MOATOTOBKH M MPAKTUYECKUMHU METOJa-
MU PacyeToOB Ha MPOYHOCTH, )KECTKOCTh U YCTOMYMBOCTh TUIIUYHBIX JIEMEH-
TOB KOHCTPYKLIMN M JeTalleil MalluH, HeoOXOIUMBIM IPU U3YYEHUU CIICIH-
AIBHBIX JUCUUIUIMH U B IIPAKTUYECKOMN AESITEIBHOCTH.

3. O3HaKOMJIEHHE ¢ HAyYHO 0OOCHOBAaHHBIMHU MOJXOJAMH K PACUETY CIOKHBIX
CUCTEM, JJIEMEHTAMH PAllMOHAJIBHOTO IPOCKTUPOBAHUS KOHCTPYKIIUM.

OcHoBHbIE OcCHOBHBIE IIOJIOKEHUS, TUIIOTE3BI U IONYLICHUS MEXaHUKHA MaTEpUasIOB.
pasnensl / Te- | PacTskeHue u cxxarue.

Mbl  aucuu- | ONbITHOE N3Y4YE€HNE CBOMCTB MaTE€pHaJIOB.

TUJTMHBI [Tnockoe 1 00beMHOE HANIPSIKEHHOE COCTOSTHUE.

CraTtudecku HEOIPEEIMbIE CUCTEMBI.

CaBur.

['eomeTpryeckue XapakTEPUCTUKH MTONEPEYHBIX CEYCHUM.

KpyueHnue ctep>kHst Kpyrjioro ce4eHusl.

KpyueHnue cTep>kHsl ¢ HEKPYTJIBIM IOIIEPEUYHBIM CEUEHUEM.
Omnpenenenne BHYTPEHHUX CUIIOBBIX (PAKTOPOB MPH MPSIMOM H3rHOe.
OnpeneneHue HanpsHKEHUH P IPSIMOM H3TH0e.

Omnpenenenue nepeMenieHui npu u3ruode. Y HUBepcaibHble ypaBHEHUS.
Omnpenenenue nepemenieHui merogoM Mopa.

OcCHOBBI METOJA CHIL.

Pacuer cxaThIX CTEp)KHEW HA YCTOMYNUBOCTb.

['MnoTe3pl NIaCTUYHOCTH U Pa3pyLLICHUS.

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH JO0CTHKCHUS] KOMIIETeH NI

[Ipouiecc uzyyenust qucHUIIMHBL «COMPOTHUBIEHHNE MaTEpUaIoBy HalpaBieH Ha Gopmu-
poBaHue cienyromux komnereHnuii B coorserctBur ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTenbHON
nporpaMmmoii (tabnuua 1):

Ta6muma 1 — KomneTeHmu 1 MHANKATOPHI UX TOCTHKCHHS

Kox n HaumMeHoBaHME KOMITE- WNHauKaTopel TOCTHKEHUS [Inanupyemslie pe3ysbTaThl
TEHLIUU 00y4yeHHs 110 TUCLIUTUIMHE




Oo6menpodeccnoHanbHbIC

OIIK-1 ymeHnuem uCroiab30-
BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX TUCIUILINH
B IpoeCcCHOHANBHOM Jiesi-
TEIbHOCTH, IPUMEHSITH METO-
JIbl MATEMaTHYECKOTO aHAJHU-
3a U MOJICIIMPOBAHMUSI, TEOpe-
TUYECKOTO U IKCIICPUMEH-
TaJIbHOTO UCCIIEIOBAHUS

OIIK-1.1. 3HaeT OCHOBHBIE Ma-
TeMaTU4ecKue, PU3NIecKue u
XUMHUYECKHE 3aKOHBI U MTOHSTHS,
HEO0OXOIUMBIC JISI IPUMCHCHHUS
B KOHKPETHOM MPEIMETHOM 00-
JaCTH; OCHOBBI OOIICHHKEHEP-
HBIX JUCLMILTUH

OIIK-1.2. YMeer ucnonb30BaTh
MaTemMaThueckue, Gu3nuecKue,
XUMHUYECKUE 3aKOHBI MPU aHATU-
3¢ M perieHuu npoodiem npodec-
CHOHAJIbHOM ASSITEIbHOCTH;
MIPUMEHSITh METO/Ibl MAaTeMAaTHU-
YECKOI'0 aHaJu3a U MOJIEIUPO-
BaHUS, TEOPETHUECKOTO U IKC-
MEPUMEHTAJILHOTO UCCIIEI0OBA-
HUS B MH)XCHEPHOU JeSTeNbHO-
ctu; OIIK-1.3. BnageeT HaBbI-
KaM¥ PelICHUS MHKEHEPHBIX
3a/1a4 ¢ MPUMEHEHUEM OCHOB-
HBIX 3aKOHOB €CTECTBEHHOHAYY-
HBIX JUCLMILINH; HABBIKAMU
MPOBEACHUS TECOPETUUECKUX U
JKCIIEPUMEHTATIBbHBIX HCCIIE0-
BaHUM

3HaTth: MEXaHUYECKUe
CBOMCTBA U XapaKTEPUCTUKH
MaTepuaioB, METOAMKUA HX
ONpEJENICHUs;  pacueTHbIE
dbopMyInbl  HampsDKEHUH U
nedopManuii Ui pazaud-
HBIX BHUIOB JehopMUpOBa-
HUSl U CIy4yaeB Harpy>KeHus
AJIEMEHTOB KOHCTPYKLHMHU H
MamuH (YCJIOBUSL TIPOYHO-
CTH, XECTKOCTU U YCTONYH-
BOCTH).

YMmerb: onpenensiTe BHYT-
pPEHHUE CHIJIOBBIE (PAKTOPHI
IpU pa3au4HbIX BUJAX Je-
(dbopMHUpOBaHUS  DJIEMEHTOB
KOHCTPYKUMH U BBIIOJHATH
MIOCTPOEHUE HUX 3II0p; Mpo-
U3BOJUTH pacueThl Ha MpPOU-
HOCTb, >KECTKOCTb M YCTOMU-
YUBOCTb THUIIOBBIX 3JIEMEH-
TOB KOHCTPYKUUU U JeTaneu
MaIIHH.

Baaners: npakTuuecKuMu
HaBBIKAMH BBITIOJTHEHUS
pacyeToB TUIIOBBIX MJIEMEH-
TOB KOHCTPYKILUN U JeTaJIeH
MallluH 10 KPUTEPUSIM
MIPOYHOCTH, )KECTKOCTH U
YCTOMUYMBOCTH; HABBIKAMU
000CHOBaHHOTO BbIOOpa Ma-
TEPHUAJIOB U NTONIEPEYHBIX CE-
YEHU 3JIEMEHTOB KOH-
CTPYKLIMH U JAeTajeld MalluH
10 KPUTEPHSIM TTPOYHOCTH,
JKECTKOCTH U yCTOMYNBOCTH,
IIOJIB3YSICh CIIPABOYHOM JIH-
TepaTypoil U CTaHIapTaMHu.

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

Jucuunnuna «ConpoTuBIeHNE MaTepUaIoBy U3y4yaeTcs Ha 3 Kypce, S ceMecTpe.
JlucrunamHa BXOIUT B cocTaB Oioka 1 «Jlucturmmabl (MOIYIH)» U OTHOCHUTCS K 0a30-

BOI 4acCTH.

JI;1st OCBOEHUST TUCIMIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUSI, HABBIKK ¥ / WJIA OTIBIT MPaK-
TUYECKOU AEITeTbHOCTH, CHOPMHUPOBAHHBIC B MPOIIECCE U3YyUEHUS TUCIUTUINH / IPAKTUK: «XH-
Mus», «Matematukay, «Pusmnka», « [€XHOIOTH KOHCTPYKIIMOHHBIX MaTepraioBy, «Teopus Be-
POSITHOCTEM U MaTeMaThuecKasi CTaTUCTHUKa», « TeopeTnueckas MEXaHUuKay.




3HaHuUs, yMEHUS U HAaBBIKH, CHOPMHUPOBAHHBIEC MPH W3YUYECHUH AUCHUIUIMHBI « COPOTHUB-
JICHHE MaTepuanoBy», OyAyT BOCTpeOOBaHbI MPU W3YYEHHH MOCIEAYIOMIMX TUCHUIUIMH: «DJeK-
TPOTEXHMKA U JIEKTPOHUKAY, «/[eTanyu MalH U OCHOBBI KOHCTPYHUPOBAHUSI.

Hucuumnnuna «ConpoTUBIIEHHE MAaTEPHAIOB» YaCTUYHO peanusyercs B (Gopme MpakTH-
4ecKoil MoAroToBKH. [IpakTuyeckas MoAroToBKa OPraHU3yeTcs IyTeM MPOBEACHHSI/BHITOTHEHUS
CaMOCTOSITENIbHBIX Pa0OT, MPAKTHUYECKHUX 3aHATUH, Ta00PaTOPHBIX padoT.

JucuumnuHa «CoIpOoTHUBIEHUE MAaTEpUAOB» B paMKax BOCIUTATENbHONH pabOThI
HampaBiieHa Ha (OpPMHUPOBAHUE y OOyYaIOUIMXCAd YMEHHUS apryMEHTHPOBATh, CAMOCTOSATEIHHO
MBICJIUTB, Pa3BUBAECT TBOPYECTBO, MPO(EeCcCHOHATbHBIE YMEHHS WM TBOPUYECKU PA3BUTOU JTHY-
HOCTH, CHCTEMbl OCO3HAHHBIX 3HAHWUN, OTBETCTBEHHOCTH 3a BBINOJHEHHE Yy4eOHO-
IIPOM3BOJICTBEHHBIX 33aHUH U T.JI.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eAUHULAX C YKA3aHHEM KOJIHYeCTBa
aKaJeMHYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4arouxcs

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIIAET S 3.€., 180 akaz. yac.
Pacnipenenenrie o6beMa QUCHUILIMHBL (MOJYJI) IO BUIaM y4eOHBIX 3aHATHI MpeacTaB-
JIEHO B Tadymue 2.

Tabnuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO61mas TpyA0eMKOCTh IUCHHUTUTHHBI 180

KonTtakTHas aytuTopHas pa6oTa o0y4yaromuxcs ¢ npenogasareaem (mo | 14
BH/aM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHAITUS JIEKIMOHHOI0 THNA (JIEKIIUA U WHbIE yuyeOHbIE 3aHATH, Tpeay- | 6
CMaTPHUBAOIINE TPEUMYIIECTBEHHYIO TIepeaady YIeOHOH HH(pOpMAIIH T1e-
JArOTMYeCKUMU PAaOOTHUKAMH )

3aHATHS CEMHUHAPCKOI0 THNA (CEMUHAphl, MPAKTUYECKHE 3aHATUSA, Npak- | 8
TUKYMBI, JaOOpaTopHble paboThl, KOJUIOKBUYMbI U UHBIE aHAJOTUYHbIE 3a-
HATHS)

B TOM 4Hclie B (hOpMe IPAKTUUECKON OTOTOBKU 4

CamocrosiTeibHasi padoTa o0ydalOIIUXcsi M KOHTAaKTHas padora, | 162
BKITIOYAOIIasl TPYINIIOBBIE KOHCYJIBTAIlMH, WHAWBUIYAIbHYIO paboTy 00y-
YaIOIIUXCS C MPENoJaBaTeNiiMKi (B TOM YHCJIE WHIAMBHUIYaJIbHBIC KOHCYIIb-
Talun); B3aUMOJICHCTBUE B 3JIEKTPOHHOU MH(}OPMAaLIOHHO-
o0pa3oBaTeNbHON Cpefie By3a

[TpoMexyTouHas aTTecTalus 00yJaroIUXCsl — 3a4eT C OIEHKON 4

5 Conepxanne TMCUUIIMHBI (MOIYJIsl), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB M BUJ0B y4eOHOM
padoThbI
Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYyIs)




HaunmenoBanue pa3aciioB, TCM U COACP-
JKaHUEC MaTCpualia

Bunpl yaeOHOM pabOThI, BKIIOYAsk CAMOCTOSTENILHYIO
paboTy 00yJaroIIMXCsl M TPYI0EMKOCTD (B Yacax)

KonTtaktHas paboTa npernojaaBatess ¢ 00y-

YarOmMMHCHA

Jlexkuu

CemuHapckue
(mpakTuyeckue
3aHATHUSA)

JlaGopaTopHbie
3aHSITHS

CPC

OcHOBHbIE TOJIOKEHHSI, THIOTe3bl H
AOMYIIEHUs] MeXAaHUKH MAaTepuajioB
3a0auu  conpomuenenus Mamepuanos.
Ceoticmea mamepuanos. Ilunomesvl u
oonywenus. I'eomempuueckas cxemamu-
3ayus. Cxemamuzayus Haepysox. Cxe-
mamusayus ceszeil. [egpopmayuu u ne-
pemewenus. Memoo ceuenuu. Ilonamue
0 HANPSICEHUSIX.

Omnpeaesienue peakuuii onop MJIOCKUX
0aJ10K M pam

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

Pacrsixenue u cikatue

Onpedenenue npoodonvHou cuivl. Onpe-
Oejlenue HOPMAIbHLIX HanpsxiceHuu. 3a-
kon Tyka. Onpedenenue Ooegopmayuii u
nepemewenuti. Koagpuyuenm nonepeu-
HOU dehopmayuu.

Omnpenesienne HanpsikeHuit u aedop-
MalMH NPH OCEeBOM PACTSIKEHUHM U
C/KATHU CTEPIKHA

Ilocmpoenue 3niop NPOOOILHLIX CUI,
HOPMANbHBIX HanpsdceHul, oegpopmayuii
u nepeMew;eHmZ nonepe4dHsvlx ceyenul
CMYNeHYamvlX cmepoicHel Nnpu pacmsi-
AHCEHUU U corcamuud.

OnbiTHOE M3y4YeHHE CBOWCTB MaTepH-
aJioB

Huacpammovl pacmsgicenus u corcamusi.
Xapakmepucmuku npoyHocmu u nia-
cmuunocmu. Ynpounenue, noazyuecms u
penakcayus. Bauanue memnepamypul na
ceolicmea  mamepuanos. Heoonopoo-
Hocmb mamepuanos. Kosgpguyuenm 3a-
naca  nmpouHocmu U OOnycKaemvle
HanpsdiceHus.  Yciosue npouHocmu  u
MUnsl 3a0ay.




IIpoexTHBIN pacyeTr NMpH 0CEBOM pac-
TSUKEHMHM W CKATHH  CTEPIKHS
OnpedeneHue nonepeyHoco ceueHus oOpy-
Ca npu pacmsdiCenun U COHCamuu u3 ycio-
BULL NPOYHOCIU U HCECMKOCMU

JlaGopatopnasi pabora «HMcnbiTaHue
MeTAJTHYECKUX 00pa31o0B HA Pa3pPbIB)»
Onpedenenue 3asucumocmu YOJIUHEHUS
obpasya om pacmacusarezo YCuiusl
eniomv 00 paspwiéa. OnpedeneHue xa-
PAKMEPUCMUK NPOYHOCMU, HCECMKOCMU
U NIACMUYHOCMU MAMepuad.

IInockoe W 00beMHOEe HaNMPSIKEHHOE
COCTOSIHUE

Hanpsioicenusi 6 HaKIOHHbIX CeueHUsX npu
OOHOOCHOM PACMSIICEHUU U  CHCATULL.
3axon napnocmu xacamenvbHbiX HANPsi-
ocenuii. Hanpsidcenuss 6 HAKIOHHBIX Ce-
YEHUSIX NPU PACTISIICEHUU U CHCAMUU 8
08yx Hanpaenenusx. Inaenvie nanpsice-
HUus u enasuvie niowaoxu. QooowerHbvIl
3axon ['yka. Paboma enewHux cun u no-
MEHYUANbHASL IHEPUS OehopMmayuil.

Tect Nel «IIpoekTHbII pacdyeT npH
0CEBOM PACTSIKEHUH M C:KATHHU CTEPIK-
HSD»

Onpeoenenue  nonepeyHo2o  cedenusl
CMEPIHCHA U3 YCIOBUS NPOYHOCMU NpPU
pacmsdcenuu u coucamuu. Ilocmpoenue
NP NPOOOTbHBIX CUL, HOPMATbHBIX
Hanpsicenul, Ooegopmayuii U nepeme-
WjeHUll NONnepeunbIX ceyeHUl.

Onpenesnenue HanpsKeHUil B HAKJIOH-
HBIX CEYCHHMAX NPH OCEBOM pAaCTsKe-
HUH " CKATHH CTep KHA
Onpedenenue 3nauenuli U HAnNpaeieHuil
2NIABHBIX HANPAJICEHUU 6 clyuae 0gymep-
HO20 HANPANCEHHO20 COCMOAHUA.

CrarnyeckH HeompeaeJHMble CHCTe-
MBI

Cmamuuecku Heonpeoenumvlie 3a0ayu
npU pacmsadxcenuy u cocamuu. Yciosus
coemecmuocmu Odegopmayuil. Temnepa-
MypHbIE U MOHMANCHBIE HANPAANCEHUS.
Konyenmpayus nanpsoicenuii.




Onpenenenue HanpsikeHuil U aedop-
MalMii B CTATHYECKH HeolpeaeIMMbIX
cucTremMax

Pacuem cmamuuecku Heonpedenumvix
cmepoiCcHell NpU  pACMANCEHUU U  CHCa-
muu. Onpedenenue peaxyuti cesazeu. llo-
cmpoenue 3MI0p NPOOONbHLIX CUT, HOD-
MAnbHLIX HanpsiceHutl, oegopmayuil u
nepemewjenuti  NONepeyHvIX  CeyeHull.
Onpeodenenue Hanpsidcenuil u degpopma-
Yutl CmepoICcHs npu Hazpese.

JlaGopatopnasi pabora «HMcnbiTanue
MeTATHYECKUX 00pPa3L0B HA C:KATHE)
HUccnedosanue nosedenus Mmemaiiuye-
ckux oopasyos npu cocamuu. Onpedene-
HUEe NPOYHOCMHLIX XAPAKMEPUCIUK OISl
XPYNKUX U NIACMUYHBIX MEMAILILO8.

CaBur
Hanpsiocenno-oeghopmuposarnnoe co-
cmosinue npu yucmom cosuze. Ilomenyu-
anvbHas JSHepaus npu coguze. 3asucu-
MOCmb  MexHcOy ynpysumu  MOOYJIAMU.
Ilpakxmuueckue memoovl pacuema Ha
cogue (cpes) 3aKNENOYHLIX U CEAPHBIX
COeOUHeHULl.

IIpakTHyeckue pacyerbl HA CABUI H
cMsATHE
Pacuem 3axnenoumvix coeounenuii Ha
cpez u cmamue. Pacuem nobosvix u
@naneosvbix Cc6APHBLIX WIB08 HA NPOU-
HOCMb.

I'eomerpnueckne XapaKTePUCTHKH
nonepevYHbIX ceyeHM
Cmamuueckuut momenm unepyuu. Koop-
ounamvl yewmpa msdicecmu. Momenmoi
unepyuu ceuenus. Momenmul unepyuu
cnodcnvlx uayp. Mzmenenue momenmos
uHepyuu npu napaniebHoM nepexoce u
nogopome cucmemvl Koopounam. Mo-
MEeHmbl  UHepYyuu NPOCMblX CEYEHU.
I'nasnvie ocu umepyuu u 21aeHvie Mo-
MeHmMbl UHepYUU.

Onpenenenne reoMeTpuYecKMX  Xxa-
PAKTEPUCTHK COCTABHOIO  CeYeHHH
Onpedenenue yenmpa msaxicecmu u 2nas-
HbIX YEHMPATbHbIX MOMEHMO8 UHEpYUu
NIOCKOU hucypol




JlabopaTopnass padora «Onpenenenue
MOAYJIel YIPYTroCcTH NPH PACTSKEHHU
MeTaJLJIH4eCKOro o0pa3ua»
OnpeoeneHue  KOHCMAHmM  ynpy2ocmu
mMamepuanog: mMooyJisk HOPMATbHOU YNpPY-
20cmu, Mooy cosued u Kodgguyuenm
Ilyaccona.

KpyueHnue cTep:kHsI KPYyIJOro cedyeHus
Ilocmpoenue sniop Kpymawux MoMeH-
mos.  Onpeodenenue  HANPsdICeHUll 8
cmepocHAX Kpyenozo ceuenus. [legop-
Mayuu u nepemeujeHusi npu KpydeHuu
6anos. I[lomenyuanvras suepeus deghop-
mayuu.

OmnpenejieHne HANPS)KEHUH B CTEPIK-
HAX KPYIJIoro ceuyeHus
Ilocmpoenue sniop HYmMpeHHUX Kpymsi-
WUx MOMEHMOB8, MAKCUMAIbHbIX KACd-
MENbHLIX HANPAICCHUT U Y2l0BbIX Nepe-
MewjeHull NONepeyHbIX CeueHUl.

KpyueHne cTep:KHSl ¢ HEKPYIJIbIM MO-
nepevYHbIM ceYeHHeM

Hennanayuss Membpanuas (nienounas) u
euopoounamuyeckas auanoeus. Kpyue-
HUue MOHKOCMeHH020 cmepaicHs. Payuo-
HalbHble OpMbL Cewenutl npu KpyueHuu.

IIpoexkTHBI pacyer NpU KPy4YEeHUH
Opyca KpyrJioro rnonepe4yHoro ceyeHus
Onpeodenenue nonepeuroco cevuenus opy-
ca Kpya2ni020 NONEpedHo20 CedeHus us
VCI08ULL NPOYHOCMU U HCECMKOCMU NpU
KpyyYeHUu.

Jladboparopnasi padora «UcnbiTanue
MeTaJUINYeCKHX 00pa3loB Ha cpe3»
Onpedenenue npedena npouHocmu Mma-
mepuana npu cpese.

OnpeneneHue BHYTPEHHUX CHJIOBBIX
(¢pakTopoB mnpu mnpaMoM  u3rude
Buowt uzeuba. Bhympennue ycunus npu
uzeube u npasusio 3HaKo8. 3asucuUmMocmy
MeHcOy UuzeUOaroUuUM MOMEHMOM, HOone-
PEYHOU CUNOl UHMEHCUBHOCMbIO pAC-
npeoeieHHOl Hazpy3KuU.
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Buyrpennue cuijioBble (PAaKTOpPbl NpH
MpPSIMOM u3ruode 0aku
Ilocmpoenue sniop nonepeunvix cuil u
us2ubaArWUX MOMEHMOo8 Npu NIOCKOM
uzeube 6anku

Onpenesienne HANpPsKeHWH NPU NPs-
MOM u3ruode

Hopmanvnvie  nanpsowcenus.  Ycnosue
NPOYHOCMU NO HOPMANLHLIM HANPAdICe-
Huam.  Kacamenvuvle  HanpsoiceHus.
I nasnvie nanpsoicenus. [lomenyuanvras
aHepeus deopmayuu.

OmnpenesieAne HOPMAJIBbHBIX, Kaca-
TeJIbHBIX U IVIABHBIX HANIPSKEHU MPHU
NpsiMOM U3rude 0aJaKu

Onpedenenue nonepeyrnoco ceueHus 0a-
KU U3 YCI08ULl NPOYHOCMU NO HOPMATb-
HbIM, KACAMENbHbIM U 2IA6HbLIM HANpsl-
JHCEHUSIM.

Omnpenesienne nepeMelieHMd NMPUH U3-
rude. YHHUBepcajibHble YpPaBHEHHS
Hupgepenyuanvroe ypasnenue uzocHy-
mou ocu o6anxu. OnpedeneHue nepeme-
WeHull Npu  HeCKONbKUX — YUACMKAX
Hazpys#cenus U nepemeHHOl HeCmKoCmu
sanok. Yuueepcanvhvie ypasHenus (Me-
MO0 HAYAILHBIX NAPAMEMPO8).

Tect Ne2 «IIpoexkTHBIH pacdyer npH
NMpAMOM usruoe oaKn»
Ilocmpoenue >niop nonepeunHvix cun u
u32UbAIWUX MOMEHMOE NpU NPIMOM
uzeube Oanku. Onpedenenue Homepa
08ymaspoeoll 6aiKku u3 ycioeus NPO4YHo-
cmu N0 HOPMANLHBIM HANPANCEHUSM.

Onpenenenne  nepeMelmieHHMd  NpH
NpsIMOM u3sruoe (ERINT
Onpeoenenue npo2ubos u y2106 noeopo-
ma nomnepeuno2o ceuenus OAIKU npu
NI0CKOM u3eube MemoooM HA4albHbIX
napamempos

Onpenesienue nepeMemieHHs MeTOI0M
Mopa

Teopema o e3aummnocmu pabom. Teope-
Mma o e3aumuocmu nepemeujenuii. Onpe-
OeneHue nepemeweHuti memooom Mopa.
Ilpasuno Bepewacuna.




Omnpenesienne nepeMeleHui 1as 06aJ-
KA HM pambl  MerogoMm  Mopa
Onpedenenue TUHEUHBIX U Y2N08bIX Ne-
pemeweHull 051 Cmamu4ecku onpeoeu-
MbIX 6anok u pam memooom Mopa.

OcHOBEI MeTO01a CHJI
Pacuem cmamuuecku Heonpedenumvix
banox. Ypasnenus cosmecmuocmu nepe-
mewenuit. Ocnosvl memooa cun. Kawno-
HU4ecKue ypaeHeHusl.

Pacuer craTMyeckH HeompeaeTUMBbIX
0aJIoK U pam

Onpeodenenue peaxyuil ceéssell npu Nioc-
KOM u3zeube cmamuyecku Heonpeoenu-
Mmulx 6anoxk u pam. Ilocmpoenue sniop
U32UOAIOUWUX MOMEHMO8

Pacyer c:KaThIX CTep;KHeH Ha YCTOM-
4YHBOCTH

Yemotiuusvlie u neycmotivusvie gopmol
pasnosecus. ©opmyna Dinepa 011 Kpu-
MUYeCKoU CUIbl U 2PAHUYbLL ee NPUMEHU-
mocmu. Dopmyna Hcumckoeo. Bauanue
3aKpenieHuss KOHYO8 CMEPIICHA HA Kpu-
muueckyto cuny. Payuonanvnvie gpopmul
CeveHUll CHCambulx CmepoIcHelu

IIpoexkTHBIN pacyer HAa YCTOMYHUBOCTH
NpH NPOAOJBHOM W3ruée CTep:KHHA
Pacuem corcameix cmeporwcneu na ycmou-
yusocms no gopmyne Jinepa, no dMnu-
puveckum gopmyram u no xodaghguyu-
eHmam npooobHO20 uzuda.

I'mnore3bl MIACTUYHOCTH M pa3pylie-
HUS

Hasnauenue eunomes npounocmu. Iu-
nomeza  HAUOOALWIUX ~ HOPMATbHBIX
Hanpsixcenuu. [unomesza HauboILUUX
auHelnvlx  Oegpopmayuu.  I'unomesa
HAUOONLULUX KACAMETbHBIX HANPAHCEHULL.
OHepeemuueckue 2unomesvl NPOYHOCMU.
T'unomesa Mopa.

Onpenenenne IKBUBAJEHTHBIX
HANpPSI’KEHUW NPH TPEXOCHOM Harpy-
KECHUH

Buviuucnenue enasnvix u 95K6UBANEHMHBIX
HAanpAXCeHull 8 pa3uyHblx MoyKax opyca
APU NPOCMBIX BUOAX HAPYHCEHUS OpYCa.
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HUTOI'O no aucuuminne 6 4 4 162

*- peanuzyetcs B popMe MPaKTUYECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOSITEIbHASA Pa00Ta 00yYAKOIIMXCS 1O AU CHUILINHE (MO-
AYJ110)

[Ipu nnaHupoBaHUM CaAMOCTOSATEIBLHON PaOOThI CTYACHTY PEKOMEHYETCSI PYKOBOJICTBO-
BaThCs CJIIEIYIOIIUM paclpeiesIieHUEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekoMmeHnryeMoe pacipe/ielieHHe YacOB Ha CaMOCTOSITENIbHYIO paboTy

KoMIIOHEHTBI cCaMOCTOSITEILHOH PadoThI KosmnuecTBo
4acoB

[ToaroToBka OMOPHOTO KOHCIIEKTA 30
[ToaroToBka K pemieHHIO 3a1a4 Ha MPAKTHYECKUX paboTax 30
BrImosHeHUE OTYETOB U TIOJTOTOBKA K 3alIUTE Ta00PaTOPHBIX paboT 30
Brimonnaenue 3aianuii pacyeTHO-rpaduIeckoit paboThI 60
[ToaroToBKa K pEHICHUIO TECTOB 12

UTOTrOo 162

7 OueHoYHbIE CPeCTBA JJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMeKYTOYHOMI
arTecTalMu 00y4aroIMXCH M0 JUCUMILINHE (MOTYJIIO0)

q)OHI[ OLCHOYHBIX CPCACTB IJIA MPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBAEMOCTH U IIPO-
MEXYTOUHOM aTTecTanuu npesacrasieH B [Ipunoxennn 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 33}13HI/II>1 HJIM MHBIX MaTCpHajioB, HGO6XOI[I/IMBIX JIIsL
OLIEHUBAHMs PE3y/IbTaTOB O0YUYEHUs MO JUCLUILIMHE (MOAYIIO0), IPAKTUKE XPaHUTCS Ha Kade-
pe-pazpaboTurke B OyMaXHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeToanueckoe U HH(POPMALMOHHOE o0ecTiedeHne TUCIUIIMHBI (MOXYJIA)
8.1 OcHoBHas gquTeparypa

1 Bapnansn, I'. C. ConpoTuBieHHE MaTeprUaIoB ¢ OCHOBAMHU CTPOUTEIHHOM MEXaHUKH :
yuebnuk Juist By30B / I'. C. Bapnansan, H. M. Atapos, A. A. I'opuikos; noj pea. I'.C.Bapnansna.
— U3n. ucnp. — M.: UHOPA-M, 2012; 2011. — 504 c.

2 Jlapxos, A. B. Conpotusienue marepuaios / A. B. lapkos, I'. C. lllnupo. — 4-e u3m.,
nepepad. — M.: Beicias mkona, 1989; 1975; 1969. — 654c.

3 Jonunckuii, @. B. KpaTkuit Kypc cCOnpoTHBIEHUS] MaTepUaiIoB : yueOHOe ocoOue s
By30B / ®@. B. Jlonunckuii. — M.: Beiciias mikosna, 1988. —432c.

4 COOpHMK 3aZlaHui Ul KypCOBBIX padOT MO TeopeTndyeckoil MexaHuke. A.A. S16moH-
ckuii, C.C. Hopeiiko u nip. - M: Uurterpan, 1998.

5 Crenun, I1. A. ConporuBnenue mMarepuaion: Yueb. {1 HEMAIIMHOCTPOUT. CIELl. BY-
30B. — 8- u31. — Mocksa: Breicmras mxosna, 1988. — 367 c.: niI.

6 deonockes, B. . Conporusienue matepuainos : yueOHUK /it BTy30B / B. . deono-
ceeB. — 9-e 3., mepepad. — M.: Hayka, 1986. — 512c.




8.2 /lomosiHMTeIBLHAS JIUTEPATypPa

1 Anekcannpos, A. B. ConpoTuBieHre MaTepualioB : yueOHUK st By30B / A. B. Anek-
cauapos, B. JI. Tloranos, b. I1. JlepxaBun. — 2-¢ u3g., ucnp. — M.: Beicmras mkomna, 2000. —
560c.

2 AxwmetssHoB, M. X. ConpoTuBIeHHE MaTEPHAIIOB | y4eOHUK 1111 By30B / M. X. Axmer-
3siHOB, U. B. Jlazapes. — 2-e u3n., nepepad. u gom. — M.: FOpaiir, 2011. — 300c.

3 MukoBuy, I'. M. PyKoBOJICTBO K PEIICHUIO 3a7a4 MO CONPOTUBICHUIO MAaTEPUATIOB :
yueOHOe mocobme mis By3oB / I'. M. Hukosuy, JI. C. Munun, A. U. Bunokyp; Ilox pen.
JI.C.Mununa. — 3-e usj., nepepad. u gomn. — M.: Beicmas mkona, 2001; 1999. — 592c¢.

4 Nukosuy, I'. M. COopHUK 3a/1a4 IO CONMPOTUBIICHUIO MAaTEPHAJIOB : yueOHOe mocobue /
I'. M. UnkoBuu, A. U. Bunokypos, H. B. bapanosckuii. — 4-¢ uzn. — JI.: Cynocrpoenue, 1972. -
230c.

5 3uomkoBckuid, B. M. [Ipuknagnas MexaHuka : ydeb. mocoOue s By30B /
B. M. 3uomkoBckuii, . B. Tpounkuii ; mox nayd. pea. B. Y. BemkypueBa. — Mocksa : U3na-
tenbcTBo FOpaiit, 2021. — 286 ¢. // FOpaiit : snexkTpoHHO-OMONMoTeuHas cucrema. — URL:
https://urait.ru/bcode/472199.

6 Kopones, I1. B. Mexanuka, npukiagHas MeXaHUKa, TEXHUYECKasi MEXaHuKa : yuel. mo-
cobue / I1. B. Kopones. — CapatoB : At [Tu Ap Menua, 2020. — 279 c. // IPRbooks : amekrpos-
HO-OMbmoreunas cucrema. — URL: https://www.iprbookshop.ru/87388.html.

7 lpuxiagnas mexanuka : yue6. mocodue / B. T. baruenkos, B. A. Bonocyxun, C. U.
EBTymenko [u ap.]. — 2-e uza., goim. u nepepad. — Mocksa : PUOP : UH®PA-M, 2019. — 339 c.
// Znanium.com : AJIEKTPOHHO-OMOIMOTESIHAS cucrema. — URL:
https://znanium.com/catalog/product/1021436

8 CripaBo4HHUK 110 conpoTuBieHnto matepuanos / [Tucapenko I'. C, SIkosnes A. I1., Mar-
BeeB B. B.; OtB. pen. Ilucapenko I'. C.— 2-e u3z., nepepad. u gon.— Kue: Hayk, nymka,
1988.— 736 c.

8.3 MeToauueckue YKazaHud QJId CTYACHTOB 110 0OCBOCHHUIO JTUCHUIIJIMHBI

1 JleiizepoBuy, I'. C. PykoBoACTBO K caMOCTOSATEIbHONW paboTe MO CONMPOTUBICHUIO Ma-
tepuanos // I'. C JlelizepoBuy, B.C. CumonoB // Komcomonbsck-ua-Amype: M3a-so Komcomors-
CKoro-Ha-AMype roc. TexH. yH-Ta, 2007. - 88c.

2 JleitzepoBuy, I'. C. Metoaunueckue ykazanus 1o Kypcy «ColnpoTHBIEHHE MaTEPUATIOB»
/ T'. C JleizepoBuy, C. B. Makapenko. / Komcomonbck-Ha-Amype: M3a-so Komcomonbckoro-
Ha-AMype roc. TexH. yH-Ta, 2003.

8.4 CoBpemeHnHble npogeccHOHATbHbIE 0a3bl JAHHBIX H HH()OPMAILMOHHbIE CIIPa-
BOYHBIE CHCTEMbI, HCIIO/Ib3yeMble IIPH OCYLIECTBICHUH 00pa30BaTeIbHOIO MpoLec-
€a Mo JMCUMILIMHE

1 DnexrponHO-6ubMoTeuHas cucreMa ZNANIUM.COM Jlorosop Ne 4997 56¢ K3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 . (¢ 17 anpens 2021 r. o 16
anpens 2022 1.).

2 DnexktponHO-O6ubMoTeunas cucrema IPRbooks Jlumnensuonnsrit qorosop Ne EIT 44/4
Ha TPEJOCTaBICHHE JOCTyNa K 3JIEKTpOHHO-OMOmnoreunoir cucteme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r. (c 27 mapta 2021 r. mo 27
mapra 2022 r.).

3 Oo6pazoBatenpHas miatdopma "HOpaiit". JloroBop Ne EI144/2 nHa oka3zaHue yciayr mo
IpeOCTaBIEHUIO JOCTyMNa K obpa3oBarenbHOl uatdopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 deppans 2021 r. (¢ 07 dpeBpays 2021 1. mo 07 dperpans 2022 1.).


https://urait.ru/bcode/472199
https://www.iprbookshop.ru/87388.html
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4 Hayunas snextponnas 6ubnuoreka eLIBRARY.RU. [loroBop Ne EII 44/3 na okazanue
yCIIYT IOoCTyna K 3eKTpoHHbIM m3nanusm MK3 211 272 7000769 270 301 001 0010 002 6311
244 ot 04 depais 2021 r. (c 04 deBpains 2021 r. mo 04 pepans 2030 1.).

5 CnpaBouHnas npaBoBas cucrema Koncynbrant Ilmtoc. JJorosop Ne 45 ot 17 mas 2017
(GeccpouHsIit).

8.5 Ilepeuens pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHUKAMOHHOI ceTn '""WHTep-
HET», He00OXOAMMBIX JIJISl OCBOCHUS IMCHUILIMHBI (MOIYJIs1)

1 prlib.ru : TIpesunentckas 6udmuoreka uMm. b.H. Enbituna : caiir. — Cankr-IletepOypr,
2009 — . — URL: https://www.prlib.ru/ (mata oopamenwus: 17.04.2021). — Pexxum npoctyma: otT-
KpPBITBIM JTOCTYII.

2 rusneb.ru : HarmonaneHast snektponnas oubamoreka (HIb) : caiit. — Mocksa, 2012 — .
— URL: https://rusneb.ru/ (mata obpamenwus: 17.04.2021). — Pesxum 1ocTymna: OTKPHITHIA JOCTYII.

3 KubepJlennnka : Hay4Has 3JeKTpoHHas OmbOimoreka: . — Mocksa, 2012 — — URL:
https://cyberleninka.ru/ (mata oopamenus: 17.04.2021). — Pesxxum q0CTyma: OTKPBITHII JOCTYII.

8.6 JInueH3uOHHOE MPOrpaMMHOe ofecrieyeHue, HCMOJIb3yeMoe NP OCyIecTBIeHUH
o0pa3oBaTeIbHOIO Mpouecca nNo AUCHUIIHHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTICUSHHSI

Hanmenosanwne I10 PexBusurs / YCJIOBUA NCIIOJIb30BAHUS

OpenOffice CBoOoiHasl JHIIEH3HSI, YCIOBUSI MCIOJIB30BAHUS 1O CCHLUIKE:
https://www.openoffice.org/license.html

T-flex CAD 17 yuebuas Bep- | becrutatHass Bepcusi, YCIOBHS HCIOJb30BAHHUS IO CCBIIKE
cHst http://www.tflexcad.ru/download/t-flex-cad-free/

9 Opranu3anoHHO-NearoruyecKue ycaoBus

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nMUcaHueM y4eOHbBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckui. s Bcex BUAOB
AYJAUTOPHBIX 3aHATHHA aKa)IeMI/ILICCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Ipu dbopmupoBanuu CBOEW MHAMBHIYATBHOW 00pa3oBaTeNbHON TpaeKTOpUH O0ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHI)IX Monay-
JIei, OCBOEHHBIX B IpOIlecce MPeAIeCTBYIOLIET0 00y4eHus, KOTOPbIil 0cBOOOXKJaeT oOydarolie-
Trocqd OT H€O6XOI[I/IMOCTI/I HX ITIOBTOPHOT'O OCBOCHMH.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIif npoliecc MpH MpenoilaBaHui Kypca OCHOBBIBAETCSl HAa MCIOJIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBAIIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpamuimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHUU MPECACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. IHHOBAIIMOHHBIE 00pa30BaTelIbHBIE TEXHOJIOTHH HUCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (POpM mpoBeaeHus 3aHaTuil. THpopmalmonsble
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEATH3yIOTCS MyTEM AaKTUBU3AIUU CAMOCTOSTEIHHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

HeKHHOHHBIﬁ KypC npe€amnojiara€t CUCTEMaTU3NPOBAHHOC HU3JIOKCHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.


https://www.prlib.ru/
https://rusneb.ru/
https://cyberleninka.ru/
https://www.openoffice.org/license.html
http://www.tflexcad.ru/download/t-flex-cad-free/

Ha nepBoii nexuuu JiekTop 00s3aH MPeaynpeauTh CTyIeHTOB, IPUMEHUTEIBHO K KAKOMY
06a3oBOMY y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT MPOUYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOoNbIIM 00beM MHpOpManuu U 0OecrneunBaTh
Oostee TIIyOOKO€ MOHMMaHKE YUeOHBIX BOIIPOCOB IPH 3HAYMTEIHFHO MEHBILCH 3aTpaTe BpEeMEHH,
4yeM 3TO TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIHOE H3yYeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CeMuHapcKue 3aHATHS NPEACTABISIIOT COO0N AETaTH3aIHIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuaa, IPOBOASATCS B LIEJISX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIC Pa3/Ielibl.

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXJIeHHEe Hanboee nmpodieM-
HBIX M CJIOXKHBIX BOIPOCOB IO OTJCIBHBIM TeMaM, a Takke pa30op MPHUMEPOB M CUTyaluil B
AYJAUTOPHBIX YCIOBUIX. B o0s3annocTH npenoaaBaTeyid BXOOAT: OKAa3aHUC MeTOI[I/I‘IeCKOfI I10-
MOIIY U KOHCYJBTUPOBAaHHE CTYACHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, PeJIaracMbI¢ MPEHOAaBaTEeIIeM;

- Y4aCTHUE€ B JUCKYCCUSIX;

- BBIIIOJIHCHUE IPOCKTHBIX U WHBIX 3aaHUIA;

- ACCUCTHPOBAHHME MPETIOIABATENIO B IPOBEICHUY 3aHSATHIA.

OTBeT H0/KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COICPKATH
CCBIJIKM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHKUE JIOKJIAJ0B MPOBEPSIIOT CTENCHb BIIAJCHUS TEOPETUYCCKHM
MaTepralioM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUH.

OueHrBaHUE 3a/1aHHM, BBIMOJHECHHBIX HA CEMHUHAPCKOM 3aHSITHH, BXOIAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUIUXCs M0 JUCHUIIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyIE€HTOB — 3TO IPOLIECC AKTUBHOIO, LIE€JIECHAIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUIN 0e3 HEeMOCPEeICTBEHHOI0 y4acTHs Mpernoja-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUYaroIerocs.

[enu camocTosTENbHON pabOTHI:

- CUCTeMaTU3alus U 3aKpEIUICHUE NOJIyYEHHBIX TEOPETUUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUI;

- popMupoBaHUE YMEHUN HCIOJIb30BaTh HOPMAaTUBHYIO M CIIPABOYHYIO JOKYMEHTAIUIO,
CIEUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTHU U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHNE CaMOCTOSTENILHOCTH MBIIUIEHUS], TBOPUECKOW MHUIIMATHUBLI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3allti;

- pa3BUTHE UCCIENOBATEIBCKUX YMEHUN 1 aKaIEMHUYECKNX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBIATHCS MHIMBUIYAIbHO WM TPYHIaMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHon0rUa OpraHu3aIyi CaMOCTOSTEbHONW pabOThl CTYJICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHOM pabOThl CTYIEHTOB MOMKET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUMN, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToanuyeckune ykazaHus JJI51 00y4AIOIIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

HpI/I HU3Yy4YCHUU JUCHHIIIMHBI 06y‘laIOHII/IMCH I_ICJ'ICCOO6paSHO BBITIOJIHATE CICAYIOIHUE PC-

KOMCHIAIIlWH:

1. I3y4enne y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.
2. Ilocne n3yuyeHHst KaKoro-imbo pasjena 1o yueOHUKY MM KOHCHEKTHBIM MaTephaiam
PEKOMEHIYeTCs 10 TTaMSATH BOCIPOU3BECTH OCHOBHBIC TEPMUHBI, ONIPECIICHNUS, TOHATHS pa3fe-

Ja.

3. Ocoboe BHUMAaHUE CIICAYET YACTUTh BBHITIOJHCHUIO OTYETOB MO MPAKTHYSCKUM 3aHSTH-
AM 1 UHAUBUAYAJIbHBIM KOMIUICKCHBIM 3a/IaHUAM Ha CAMOCTOATCIIbHYTO pa60Ty.

4. Best TemMaTrka BOMPOCOB, M3Yy4aeMBIX CAMOCTOSITENILHO, 33/1a€TCSl HA JICKIHSX TPEIo-
naBatesieM. MM e JaroTcs UCTOYHHUKU (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPUOJUYECKON
HAYYHO JTuTeparype) uis 6ojee AeTaIbHOTrO MOHUMaHHs BOIIPOCOB, 03BYYCHHBIX Ha JICKIINH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs T0JKHBIL:

- IPOCMATPHUBATh OCHOBHBIE ONIPEICIICHHsI U (DaKThI;

- IHOBTOPUTH 3&KOHCHCKTHpOBaHHBIfI Ha JICKOMOHHOM 3aHATHU MaTCpral U AOIIOJHUTDH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JJAHHOU TEME JIUTEPATYPHI;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TC3UCHI, aHHOTALIUN U KOHCIICKThI
Han0oJiee BAXKHBIX MOMCHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3aJaHWA, AHAJIOTHYHBIC IIPEAIaraCMbIM Ha 3aHATUAX

- UCTIOJIB30BATH JJISl CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOUYHBIX CPEIICTB.

10 Onucanme MaTepHAJbLHO-TEXHHUYECKOr0 olecrevyeHusi, HEOOXO0AUMOIO AJIsl OCy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOoLecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1200paTOpPHOE 00OPYTOBAHME

Tabmuna 6 — [lepeuenpb yueOHOro 1 1a00paTOPHOrO 0OOPYJOBAHUS

Ayautopus Haunmenosanue Hcnonb3yemoe obopynoBaHue
ayuTopu (J1abo-
paropun)
Ayn. 227 /3 JlekuvoHHas ayau- | MynpTUMenuitHoe 060pyaoBaHMe
topust PAMT
Ayn. 225/3 KomnbrorepHsiii MynbsTumeanitnoe obopynosanue, [I9BM
kiacc kagpeapsr AC
Ayn. 133 /2 Y4eOHo-HayuHas HcnbrTaTensHas MaluHa 3382 INSTRON;

MexpaKyIbTeTCKas
nmabopaTopusi  pas-
pYLIAIONINX METO-
JIOB KOHTPOJIA

Kommnekc ucneitatensHbix npeccos MII-100 u UII-
2500;

OKCHepUMEHTaJIbHAsl yCTaHOBKA JUIsl  ONPEIEIICHUS
pOruOoB KOHCOJIbHON OallKM MPH IIIOCKOM H3THOE;
OKCHEpUMEHTaJIbHAs YCTAaHOBKA [UISl  ONPEIEIICHHUS
pOrudoB ABYXOMOPHOM OaIKy MPH MIOCKOM U3rHOe.

10.2 TexHuueckue U 31eKTPOHHbIE CPeICTBA 00y4eHU

JIeKIINOHHEBIE 3aHATHS




Aymutopun sl JIGKIIMOHHBIX 3aHSATUN YKOMILUIEKTOBAaHBI MEOENbI0 M TEXHUYECKHUMHU
cpencTBaMu OOYYEHHs, CIAYKAIIUMU JJIs TIpeACTaBiIeHUs y4eOHOW wuHpopManuu OOIbIION
ayIUTOPHUH (MIPOEKTOP, SKPaH, KOMITBIOTED).

Jliia peanuzanuy JUCUMILTAHBI TOATOTOBJICHBI CIEAYIONIUE MPE3CHTALUU:

OcCHOBHBIE MOJIOKEHUS, TUIIOTE3bI U JIOMYIIECHUS MEXaHUKHA MaTepUaoB
Pactsxenue u cxarue

CnBur

I'eomeTpuueckue XapakKTepUCTUKH MONEPEYHBIX CEUECHUI

Kpyuenue

N3ru6

. YCTOWYMBOCTB CHKATBIX CTEPKHEN

[IpakTuueckue 3aHITHS.

Aynutopun ISl MPaKTUYECKUX 3aHATHI YKOMIUICKTOBAHBI CHEIIHATM3UPOBAHHON Mebe-
JIBIO0 U TEXHUYECKUMH CpeicTBaMU 00y4eHHUs (IIPOEKTOpP, IKPaH, KOMIBIOTED).

JlaGopaTopHbIe 3aHSTHS.

Jliis nabopaTopHbIX 3aHATHI Hcnonb3yercs ayautopus 133/2, ocHamienHas o6opyaoBa-
HUEM, YKa3aHHbIM B Ta01. 6:

CamocrosTenbHas paboTa.

[Tomernenust st CaMOCTOATENBLHON padOTHl OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JIEKTPOHHOU MH(OPMAIMOHHO-
obpazoBarenbHoi cpeae KHAI'Y:

- yutanbHbii 3251 HTh KHAT'Y

- KOMITBIOTEpPHBIC KJIacchl (aymd. 225/3).

NookrwnpE

11 Hurnle cBenenus

MeToauuyecKkue PEeKOMEHIAUHU 110 OﬁyquI/IlO JuI ¢ OrpaHUYCHHBIMHA BO3MOZKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHMe NUCHUILIMHBI 00yYarOIUMUCS C OrpaHMUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPTaHM30BAHO KaK COBMECTHO C JIPYTUMH OOYYarOUIMMHCS, TaK U B OTIEIbHBIX
rpynnax. [Ipenmnonararorcst cenyanbHble YCIOBHS 7S TOyueHus: 00pa30BaHUs 00yJaroIMMHU-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-nieqarorndeckuii cocTaB 3HaAKOMHUTCS € TICHUXOJIOT0-(PHU3N0IOIMYECKUMHU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIUI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMU peadHINTalMd WHBATUAOB (Mpu Hanuuyum). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEPKKA MPENoAaBaHusl ThIOTOPAaMH, ICHUXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, TPOIICIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMUECKUMHU peKoMeHnanusMu Munoopaayku P® (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIoib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(bIeKCUBHBIE METOJIBI 00YUEHUSI, TEXHOJIOTHH COIMOKYIBTYPHOU peaOUIUTAIIMH C TENTbI0 OKa3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYTUMU CTYJCH-
TaMH, CO3aHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KJIMMaTa B cTyneHueckou rpynmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTaBJICHUs MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BaHUEM CIELHAIbHBIX TEXHHUYECKHUX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiimHbl aunamu ¢ OB3 ocyiiecTBiasieTcss ¢ MCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIETro M CIEUUAIbHOTO Ha3Ha4eHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MaTepualbHO-TEXHUYECKOE OOecleyeHre MpeaycMaTpuBaeT NMpUCIOCOOIEeHUE ayUuTo-
puil k Hyxzaam iun ¢ OB3.
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dopMa npoBeAeHUsI aTTECTAMU ISl CTY/IEHTOB-UHBAIM/IOB YCTAaHABIMBAETCA C YUETOM
WHIUBHUIYAIbHBIX MICUX0(pU3NIecCKuXx ocodbeHHocter. [l ctynentoB ¢ OB3 mpenycmarpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHON dopme (I JUI € HAPYUIEHUSMH OMOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM M KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

- METOJ/IOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (11 JIUI[ C HAPYILICHUSIMU 3PCHHUS).

CryaeHTamM ¢ MHBAJIUJIHOCTHIO YBEIMYHMBAETCS BpPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYACHTOB IMpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IUCBMEHHO Ha OyMmare wiu HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUL C HAPYIICHHUSI-
MU CllyXa, peuHn);

- BEIOOpPOM OTBETa U3 BO3MOXKHBIX BapUAaHTOB C MCIOJIB30BAHUEM YCIYT aCCUCTEHTA (1S
JUI C HAPYIICHUSIMUA OMTOPHO-IBUTATEIILHOTO aIllapara);

- YCTHO (17151 JIUI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlnapara).

[Ipu HEOOXOMMMOCTH JIsi OOYUAIOIIMXCS ¢ MHBAJIMIHOCTBIO MPOIIEAypa OIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.



[Tpunoxenue 1

®OHJA OHEHOYHBIX CPEACTB

o TMCIOMIIJIMHE

«COHpOTI/IB.]IeHI/Ie MaTEPHAIOB)»

HanpaBneHHe IIOArOTOBKH

15.03.01 MamuHocTpoeHue

Hamnpasnennocts (npoduip) oOpa3oBaTebHON
IPOTPaMMBI

OOGopynoBaHMe M TEXHOJOTHsS CBAapOYHOTO
IIPOU3BOJICTBA

KBanudukamnus BbITYyCKHIKA

bakainasp

['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy)

2020

®opma 00yueHus

3aounas popma

TexHonorus 00y4ueHus

TpaguunoHnHas

Kypc Cemectp

TpynoemMKocCTs, 3.€.

3 5

5

Bun npomekyTo4HOM aTTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3adeT ¢ OIEHKOH

Kadenpa «ABuactpoenue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX ¢ MHAMKATOPAMH JOCTHKEHUs KOMIIeTeHIUMH

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon 1 HamMeHOBaHHNE KOMIIE-
TEHIIUU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCIUTIINHE

O6menpodeccrnoHanbHbIE

OIIK-1 ymeHuem uCroiab30-
BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX TUCIUILINH
B IpOoeCCHOHANBHOM Jiesi-
TEIbHOCTH, IPUMEHSITH METO-
JIbl MATEMaTHYECKOTO aHAJHU-
3a U MOJICIIMPOBAHMSI, TEOpe-
TUYECKOTO U IKCIIEPUMEH-
TaJIbHOTO UCCIIEIOBAHUS

OIIK-1.1. 3HaeT OCHOBHBIE Ma-
TeMaTU4YecKue, PU3NIecKue u
XUMHYECKHE 3aKOHBI U MTOHSTHS,
HEO0OXOIMMBIC JUIS IPUMCHECHHS
B KOHKPETHOM MPEIMETHOM 00-
JaCTH; OCHOBBI OOIICHHKEHEP-
HeIx gucnumnH OIIK-1.2. Yme-
€T UCIO0JIb30BaTh MaTeMaTHye-
ckue, U3NYECKue, XUMUIECKHe
3aKOHBI PU aHATIN3€ U PEIICHUH
npo6iieM podecCHoHATbHON
JeSATEIbHOCTH; MPUMEHSThH Me-
TOJIbl MATEMaTUYECKOTO aHaIH3a
Y MOJCIIUPOBAHUS, TEOPETHYE-
CKOTO M 9KCIIEPUMEHTAIILHOTO
HCCIIEA0BAHUS B MHKEHEPHOU
nestensHOCTH; OIIK-1.3. Bia-
JIeeT HABbIKAMU PEIICHUS MHKe-
HEpHBIX 33/1a4 C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX TUCIUIUINH; HABbI-
KaM¥ TIPOBEJICHUS TEOPETHYE-
CKHX U 9KCIIEPUMEHTAIIbHBIX UC-
CIEI0BaHUI

3HaTh: MEXaHUYECKUE
CBOMCTBA U XapaKTEPUCTUKU
MaTepUaioB, METOOUKUA HX
ONpENEICHUS;  pacyeTHBIC
GbopMysbl  HampsDKEHUH |
nedopmaruii s paszidy-
HBIX BHJIOB jAedopmupoBa-
HUSl U CIIy4aeB HarpyxeHus
JJIEMEHTOB KOHCTPYKLMH U
MamuH (YCJIOBHUSL IPOYHO-
CTH, JKECTKOCTH M YCTONYH-
BOCTH).

YMerb: onpeneniaTb BHYT-
pEHHHE CHJIOBBIE (aKTOPHI
IPU pa3IuYHbIX BHIAX Jie-
(dhopMUpOBaHHS  AIEMEHTOB
KOHCTPYKLUMH W BBIIOJHATH
IIOCTPOEHUE X DJII0p; IMpo-
M3BOJUTHh PACUETHI HA MPOY-
HOCTb, KECTKOCTb M YCTOM-
YUBOCTb THIIOBBIX DJIEMEH-
TOB KOHCTPYKLMU U JeTaJIeH
Malll}H.

Baanerb: npakTHYECKUMHU
HaBbIKaMH BBIIIOJIHEHUS
pacyeToB TUIOBBIX JIEMEH-
TOB KOHCTPYKIUH U AcTallen
MaIIHH 110 KPUTEPUSIM
IIPOYHOCTH, JKECTKOCTH U
YCTOMYMBOCTH; HaBbIKAMU
000CHOBaHHOTO BBIOOpA Ma-
TEPHUAJIOB U MONEPEYHBIX Ce-
YEHUH 2JIEMEHTOB KOH-
CTPYKLHI U AeTajell MallliH
10 KPUTEPUSIM MPOYHOCTH,
KECTKOCTU U YCTOMUMBOCTH,
I0JIb3YSICh CIIPABOYHOM JIM-
TEepaTypou U CTaHIapTaMHU.




Tab6mmumia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTposmmpyemblie pa3aess! (Te-
MbI) M CHUIINHBI

®opmupyemas
KOMIIEeTCHIUSA

HaumenoBanue
OLICHOYHOI0
cpeacrsa

Iloka3aresn oeHKH

OCHOBHBIE ITOJIOKCHHUA, 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-1

OnopHbIi  KOH-
CIIEKT

Hanmnune onopnoro
KOHCIIEKTa TI0 TeMe
JUCIUTUIAHBI

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

OIIK-1

JlaGopatopHas
pabora

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

JlaGopaTopHas paborta «Onpezerne-

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-1 Tect Brinmonnenue  3aga-
OCEBOM PACTSKEHUH U CKATUU HUSA TecTa
CTEPKHSI»
Tect No2 «IIpoekTHbIi pacyeT npu
MPSIMOM M3THOE OaITKm
[IpoekTHBII pacueT Ha NPOYHOCTH OIlK-1 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-1

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 WHEPIIUU.
Ymeer OTMETHUTH
HaliJIeHHbIE 3HAYCHUS
Ha YepTeKe.

IIpoeKTHBIN pacyeT Ha NPOYHOCTH
IIPU KPYYEHUU KPYIJIOro Bajia

OIlK-1

PI'P
(3amaua 2)

YMeer crpouth B
ONpEJIEJICHHOM Mac-
mTabe  pacueTHyIo
cxemy 3agaun. Ompe-
NeNgeT U3 YCJIOBUS
MPOYHOCTH AHAMETP
MOINEPEYHBIX CEYEHUI
2JIEMEHTOB 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-1

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 MPOBEPATh MpPOY-
HOCTb Oajku Mo Ka-
caTeJbHBIM M TJIaB-
HBIM  HANpsHKECHUSIM.
Haxomut  mporu6st
CEUYEeHUU W YIJIbl MO-
BOPOTa CEYEHU.

N3rub craTidecku HeOnpe e TMMON
Oaku

OIlK-1

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-1

PI'P
(3amaya 6)

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

2 Meroauyeckue MaTepUAJIbl, ONpelesolue NPoueaAypPbl OCeHUBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc popmMupo-

BAaHUS KOMIIETEHIMII

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIypbl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OTBITA EATEILHOCTH, PEACTABICHBI B BUJIE TEXHOJOTHUECKON KapThl AUCIH-

TUIMHBI (Tabnuua 3).




Tabmmia 3 — TexHosornueckas Kapra

HaunmenoBanue Cpoxku Bbl- | llIkana oue- Kpurepun oneHnBanus
OLICHOYHOI'0 MOJTHEHHU S HHUBaHHUSA
cpeacrsa
5 cemecTp

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

OtyeT o BBITIOJI-
HeHuu jJabopa-
TOPHOHN pabOTHI

Bo Bpewms
CeCCHH

4x5 fgajuta

3 banna — Cmyoenm npedocmasui omuem
0 BbINOJIHEeHUU 1abopamopHol pabomol,
cooepacamuil. 6ce HeobXooumvle I1eMeH-
mol. [laem eepuble u mounvie omeemvl Hd
KOHMPOJIbHble BONPOCHL.

2 6anna — Cmyoenm npedocmasgui omuem
0 68blNnoNHeHUuU 1abopamopHol pabomei,
cooepoicawutl. HemouHocmu aubo He 6ce
Heobxooumvle s1emenmul. [laem Hemou-
Hble omeemvl HA HeKOmopbvle KOHMPOJib-
Hble 80NPOChHI.

1 6ann — Cmyoenm npedocmagui omyem o
8bINONIHEeHUU 1ADOPAMOPHOU pabombl, CO-
oepocawuii.  CywecmeenHble Hemo4HOCmuU
aub0 He 8ce Heobxooumvle d1emenmsl. Jla-
em HemouHvle Omeemvl HA KOHMPOIbHbIe
80NPOCHL.

0 6annoe - Cmyoenm ne npedocmasui om-
yem.

OnopHbIil KOH-
CHEKT

Bo Bpewms
CECCHH

16x1 Oamn

1 6amn — Cmydewm npedocmasunl KOH-
CHeKm JeKyuu Nno u3yvaemou meme, Co-
oeporcauull OCHOBHbIE ONpedeneHuUss U no-
HAMUSL, PACYEemHbLE (YOPMYIbL U YePIMENCU.
0 6annoe — Cmyoenm He npedocmasu
KOHCREKMm JeKyuu no uzyuaemou meme.

B cnyuae omcymcmeus Ha Jnekyuu 6e3
VBANCUMENbHOU — NPUHUHBL  HE0OXO0OUMO
NPOOEMOHCMPUPOBAMYb 3HAHUE OCHOBHBIX
onpedenenul, Memoodo8 U PACHEMHbIX
@opmyn Ha KoHCYyTbmayui.
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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 6blNOJHUL 3A0aHUe
mecma ¢ He3HAYUMENbHbIMU He0oUemamil,
noKasan xopowiue YMeHUsl U HABLIKU 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 8bINOJIHUL 3A0AHUE
mecma aubo GbINOJHUL HEBEPHO.

PI'P (3amauva 1)

PI'P (3amauva 2)

PT'P (3amaua 3)

PT'P (3amaua 4)

PI'P (3apmauva 5)

Bo Bpewms
CeCCHH

6 OaIoB

6 Oa1oB

6 OaIoB

10 6axIoB

10 6amtoB

Maxcumanvroe xonuuecmeo 6annog (Max)
— Cmyodenm noIHOCMbIO BLINOIHUNL 3A0a-
HUe, NOKA3al OMAUYHble YMEHUsl U HABbIKU
8 PAMKAX YCBOEHHO20 YuebHO20 mamepua-
Ja, 3a0auya pacuemno-zpaguyeckotl pado-
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:
NeMeHma  KOHCMpPYKyuu,  0O00CHO8aMmMb
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
BLINOJIHUN 3a0aHue (He cMoe 000CHO8AMDb
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 ONpedensims 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 BbINOJHUNL 3A0d-
HUue, Ul CMyOeHm 6bINOJHUNL 3d0aHUe C
epyobiMu  OWUOKAMU, ULU CMYOEHM 6bl-
noauun 3adanue, Ho npu 3zawume PI'P ne
CMO2 00BACHUMb X00 peulenust 3a0ayu U He
NOHUMAEN CMbICIA HANUCAHHOZO.

HUTOrO: 82 6auia

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

75 — 84 % OT MakCUMaJbHO BO3MOXHOW CYMMBI 0allJIOB — «XOPOUIO» (CpEeIHUN YpOBEHB);
85 — 100 % oT MakcCHMaTbHO BO3MOXKHOM CyMMBI 0aJlIOB — «OTJIMYHO» (BBICOKHIA (MaKCHMallb-
HBII) YPOBEHD)

3 TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIe MAaTepHAJbl, HEOOXOAUMBbIE JIsl
OLlEHKM 3HAHWIi, YMEeHUiIl, HABBIKOB M (WJM) ONBITA /AEATEJbHOCTH, XapaKTepu3ylolue
npouecc GopMuUpPoOBaHUS KOMIIETEHIIUI B X0/1e OCBOEHHsI 00Pa30BaTeJIbHOM MPOrPaMMBbl

3.1 3apanus 1Jis1 TEKylero KOHTPOJISl yCleBaeMoCTH
KoHTpoJsbHbBIe BONPOCHI 1JIs1 3AIHMThI 0TYETOB 110 JIA00PATOPHBIM padoTam

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

. Chopmynupyiite 11e1b J1abopaTopHO padoTHI.

. Kakue xapakTepucTuku oTpakaroT IPOYHOCTH MaTepuaa?

. Kakue xapakTepucTukn oTpa)karoT )KeCTKOCTh MaTepuaa’?

. Kakue 00pa3ipl npUMEHSIOT TP UCIIBITAHUU Ha pa3phiB?

. Kakue mapameTpbl 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 MAaTEpHAIIOB?

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

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

11. Ilepeunciante MEXaHWYECKHE XApAKTEPUCTHKU MaTepHalla, KOTOPblE HE U3MEHSAIOTCSA B pe-
3y/bTaTe HaKJEna.

01O\ W —
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12. Kakue xapakTepHble 0COOCHHOCTH HMEET pa3pylIeHHE 00pa3lioB XPYNKUX MaTepHajIoB MpU
CKaTUH?

JlaboparopHas pabota Ne2 «lcnbiTaHre METANIMYECKUX 00pa3lloB Ha CKAaTUE
(peanusyercst B (hopMe MPAKTUIESCKON TTOJITOTOBKE)

. ChopmynupyiiTe 1ens 1abopaTopHOii paboTHI.

. Kakue mexanuueckue XapakTepUCTUKU MOXKHO OMPENIEIUTh MIPHU CXKATUH METaNIOB?

. Kakue 00pa3ipl npUMEHSIOT MTPH UCIIBITAHUN Ha CKaTHE?

. Uem oOBsicHsAETCS O0uK00Opa3Has popMa CTaaTbHOTO 00pasia Mpu CKATHH?

. UTo Ha3bIBaETCs MpEIeIoM TeKy4eCTH MaTepralia pu CKaThu?

. Uto Ha3bIBaeTCs MpEIeiioM IPOYHOCTH MaTepuaa MpH CXKaTUu?

. UeM OTIUYArOTCS TUarpaMMBbl CKATHSI XPYIKHUX M IJIACTHYHBIX MaTepUanoB?

. UeM oTnuyaercs AuarpaMma UCTUHHBIX HAMPSHYKEHUH OT AUarpaMMbl YCIOBHBIX HANPSKEHUN?
. Kakoe HamnpspkeHHe PUHAMAIOT B KQUECTBE OMACHOTO JIISl XPYIKHX, TUTACTUYHBIX U XPYITKO-
TUTACTUYHBIX MaTepHAIIOB?

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 MPAKTUUYECKU OJUHAKOBA, Y Ka-
KHX pa3inyHa’?

15. JIns kakux MaTepualioB UCTIBITAHUE HA CKATHE SBISETCS OCHOBHBIM?

O 00 1N DN K~ W —

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

. Chopmynupyiite 11e1b J1abopaTopHO padoTHI.

. 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? Kakopa ero pasmepHocTh?

. Kakue cBoiicTBa MaTepuana xapakTepusytoT Moayns FOnra u ko dunuent [Tyaccona?

. B xakoMm nuamnaszone n3mensiercs koddduiment [lyaccona n30TponHbIx MaTepraioB?

. Hamummmre hopmyny cBsizu moayns KOnra, moayns capura u kodddummenta [Tyaccona.

. Chopmynupyiite pusudeckuii cMbici Moayis FOnra.

0. Chopmynupyiite reomeTpudeckuii cMbici Mmoayist FOnra.

— O 00 1N N K~ W~

JIaGopatophas pabota Ned «/cnplTaHHE METATUIMYECKUX 00Pa3LlOB HA CPE3»
(peanusyercs B (hopMe MPaKTUUECKON MOJITOTOBKE)
1. Chopmynupyiite 11emab 1a60paToOpHON pabOTHI.
2. HaueprtuTe 3cKn3 00pasia U yKaxure, TAe MPHUI0KESHBI CPE3aroIIne YCUIIHSI.
3. Kakyro xapakTepuCTHKy MaTepHalia ONpeessioT MpU UCIIBITaHUsAX 00pa31ioB Ha cpe3?
4. Uicnionp3yst 3cKu3 00pasiia, MOKaKUTE CEYCHHUs, T TPOUCXOIUT Cpe3.
5. B kakux ciydasx BO3HUKaeT Jedopmanus capura?
6. Kak paccuuThIBarOT mpeen mpoYHOCTH NP cpe3e?
7. IlpuBeuTe mpuUMepsl AeTaneld U coeTMHEHUH, KOTOPbIe PACCUUTHIBAIOT 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,

P> (&P, $e— P,

a b C

i »lg »ld »
Y LY LY »

CryneHuaTslil CTepKEeHb C IUIOMIAASIMU MOMEPEYHbIX CEUCHUN YJacTKOB A1 U Ay HarpyxeH oce-
BbIMU cwiiamu Fi, Fo, F3. Matepuan crepxxss — ctanb, Moayis ynpyroctu E=200 I'Tla, nmpexen
Ttekyuectd ot = 240 Mlla, HopmaTuBHBIM K03pduIeHT 3anaca npouynoctu [N] = 1,5. J{auHbI
yuactkoB a=0,5m,b=0,4 m,¢c=0,6 m.

1. M300pa3ute B onpeneieHHOM MacimTade pacueTHYIO0 CXeMy, YKOKUTE pa3Mepbl U BEIUYHHBI
Harpy3oK B YHCaXx.

2. OmnpenenuTe U3 yCIOBUs MPOYHOCTHU IJIOLIA/IN MTONEPEYHbIX ceueHui A, Ay (OTBET OKpYIJIUTE
B OOJIBLIYIO CTOPOHY /10 LIEJIOr0 YHCIIa MMP).

3. Iloctpoiite 3MmI0pBI MPOJOJIBHBIX CUJ, HOPMAJIBHBIX HANPSXKEHUN U MEpeMeIleHUN rnonepey-
HBIX CEYCHUM.

Tect Ne2
«[IpoexTHbIN pacueT npu NpsMoM u3rude 6anku» (TUIIOBOM BaApUAHT)
q=12 kH/™m
M F =96 kH

A g
1 R 7 SRR M = 48 kHom
ﬂ a=b=c=2wm

F o1 = 240 MIIa
a b C—» [n] - 1,5

I[aHa pacuCTHas Cxema KOHCOJIBHOM OallKu ABYTAaBPOBOI'0 CCUYCHMUA.

1. BerueptuTe B ompenieNleHHOM MaciuTabe pacyeTHYIO CXEMY, YKOKUTE pa3Mepbl U BEIUYHHBI
Harpy3oK B 4nciax.

2. IocTpoiite >MI0pbl BHYTPEHHUX CUIIOBBIX (PaKTOPOB.

3. Onpenenure HOMEp ABYTaBPOBOW OalKH M3 yCIOBHS MPOYHOCTH IO HOPMAJIBHBIM HampsiKe-
HusM corsacHo 'OCT P 57837-2017. IlepenanpsikeHne He AOMYyCKAeTCs.

PacuerHo-rpadguyeckas padbora
Pacuemno-zpaguueckaa paboma noonexcum 3awjume. Ha 3amure CTYACHT NOJDKEH IPOJE-

MOHCTPUPOBATh YMEHHE ONPEAeNaTh BUA Ae(POpPMHUPOBAHUS U crioco0a HATPYKEHHs HJIEMEHTa
KOHCTPYKLIMU, 00OCHOBATh MPUMEHEHHE PacueTHBIX (JOPMYI U yCIOBUIM MPOYHOCTH, IPOJIEMOH-
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CTPUPOBATh HABBIK pabOTHI CO CIIPABOYHOM JIUTEPATYpON U CTaHAAPTAMU IIPH BBIOOpE TMoneped-
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 ['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 ONpPEICICHHOM MAcCIITa0e PacueTHYIO CXEMY, yKa3aTh pa3Mepbl U BEIHMYHHBI
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
npodwmiielt mpokara: mseuiepa Ne20Y U 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 HCHTpO6C)KHOFO MO-
MCHTOB MHEPHHU OTHOCHTCIBHO 006171, IpoxXoAdIunXx 4€pe3

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

3anada 3 «IIpoekTHBIN pacyeT Ha IPOYHOCTh MPHU KPYUEHUH KPYTJIOTO Balay

[TapameTp 3HayeHue Pa3zmepHOCTh
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 e q 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. IlopoOpate auametpsl d U D U3 ycinoBusI MPOYHOCTH, OKPYIJISAA UX 0 3HAYCHHS, KpaTHOro 10
MM. Moaynb caBura G, mpenen TeKy4ecTd MpH CABHUTE Tt, HOPMATUBHBINA K03 (dUIIMEeHT 3amaca
IPOYHOCTH [N] B34Th U3 TAOIHUIIBI.

4. IlocTpouTh 3MI0PHl MAKCUMAJIbHBIX KacaTEeJIbHBIX HAIPSDKEHUH U YIJla 3aKpyYMBaHUs.

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 04 i
a2/ | 0,2 -
s & a, | 75 M
) i | ) g E 200 I'a
< q oT 210 Mlla
[n 15 -

JlaHa pacueTHas cxema IIAPHUPHO ONEPTOHl OajKu ABYTaBPOBOIO IOIEPEYHOro ceueHus. Pas-
Mephbl U BEJIMUMHBI HAIPYy30K MIpUBEeHbI B Tabaule. 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 ABYTAaBPOBOM Oallki M3 yCIOBUS MPOYHOCTU MO HOPMAJIbHBIM HarpsbKe-
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 cTaTudecku HeonpeIenuMon OamKm»

[Tapamerp | 3nHauenue | PazmepHOCTB
“ M P M 60 KH-M
VY v P 50 xH
V\/ q 20 kH/™m
' ail/l 0,4 -
8 . ayl/l 0,2 -
« | R | 7,5 M

JlaHa pacueTHasi cxema CTaTUYECKH HEOIpeIeIMMOM Oalki MOCTOSTHHOTO MOTIEPEYHOT0 CEUSHHS.
Pa3mepsl 1 BeMUMHBI HArpYy30K MpHUBeIeHbI B Ta0nuie. Tpebyercs:

1. BeruepTuth B OmpeAerIeHHOM MaciTade pacyeTHYIO0 CXeMy, yKa3aTh pa3Mepbl U BEJIMUHMHBI
Harpy30K B YHCIIaX.

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

3. PackpbITh CTATUYECKYIO HEONPEAETUMOCTD C TOMOIIBIO METOA CHUJL.
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4. TTocTpouTh SMIOPHI BHYTPEHHUX CUIIOBBIX (hPaKTOPOB.

3anaya 6 «PacueT npsMbIX CTEpKHEN HA YCTOMYUBOCTh)»

* F
NN\ [TonGepure ceueHWe WEHTPATHHO CXKATOW CTAIBLHOM
KOJIOHHBI W3 IMPOKATHOTO JAByTaBpa. PacuerHast cxu-
1-1 maromas cuiia F = 850 xkH. Bricora xomonast H = 8 M,
X KOHIIBI KECTKO 3alleMJIeHbl B O0OOUX HAaINpaBICHUSX.
Matepuan kooHHbI — cTainb Mapku CT. 3 ¢ pacueTHbIM
y y conporusiennem [o] = 210 MIla. Kospdurment

ycnoBuit pabotel M = 1. [IpenenvHas THOKOCTH KOJIOH-
X HBI Aype; HE JOJDKHA IpeBbILaTh 150.
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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"




