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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

KOHCTPYKITUH

[lens auCHUNIUHBI - (POPMUPOBAHHME y CTYACHTOB TEOPETHUYECKHUX 3HAHWA W MPAKTHUYECKUX HABBIKOB
MMPOYHOCTHBIX PACYETOB SJIEMEHTOB KOHCTPYKIIUH.
3amgaun JUCIMIIIAHEL:
— HAYYUTh METOJIaM MOJCITUPOBAHUS W TPOYHOCTHBIX PAaCUeTOB;
- HAYYUTh OCHOBaM IPOCKTHPOBAHUS W3JEIUN C UCIOIH30BAHHEM METOJOB MOJCIMPOBAHUS M PACUETa)
3JIEMEHTOB KOHCTPYKLUHN
— O3HAKOMHUTH C COBPEMEHHBIM IMPOTPaMMHBIM 00OeCIeUYeHUEM JJIsi MMPOYHOCTHOTO pacueTa 3JIEeMEHTOB

1.2. M3yyaemblie 00beKTbI U CIUTLINHbBI

[IpenMeToM OCBOEHUS TUCIUTUIMHBI SBIISIOTCS CIISAYIONNE OObEKTHI:
—METOAbl IPOYHOCTHBIX PACUETOB
—COBpPEMEHHOE IPOTrpaMMHOE 00ecTIeyeHHE I TPOYHOCTHOTO PacyeTa AJIEMEHTOB KOHCTPYKIUI

1.3. Bxoaublie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

Nunukatop nocTmkeHus
Wnmexc 1Lrarupyembie pesyiBTaTE KOMITIETEHIIUH, C KOTOPBIM Cpencrsa
KOMHCTGHIII/I}I HHOUKaATOpa O?;{ziiH?;:TiH;ﬁgggigle COOTHECCHBI INIaHUPYEMBIC OLICHKH
’ ’ pe3yIbTaThl 00y4YeHUs
IMK-1.1 MJI-1TIK-1.1 |3HaeT oCHOBBI 3HaeT OCHOBHI IUNIAHUPOBAHUS [JK3aMEH
MJIAHUPOBAHMS HAYYHO- Hay4YHO-UCCIIECIOBATEIIBCKUX
HCCIIEA0BATENBLCKUX PaboT  [paboT MO UCCIIeI0OBAHUIO
0 MCCIICIOBAaHUIO [EePCIIEKTUBHBIX
MPOYHOCTHOT'O pacyeTa TEXHOJIOTUYECKUX MPOIECCOB
SJIEMEHTOB KOHCTPYKIIMH [ MaTepuasos;
[TK-1.1 N/I-21TK-1.1 [YmeeT KoopAMHUPOBATH YMeeT KOOpIUHUPOBATH Kypcosas
paboTy 1o OIleHKe paboTy 1o OIleHKE pabota
TEXHOJIOTUW U MAaTEPHAIIOB, |TEXHOJIOTHI M MaTepUANIOB,
HEe0OXOUMBIX IS HEeOOXOAUMBIX IS
MMPOM3BOCTBA HOBBIX MPOM3BOCTBA HOBBIX
MPOAYKTOB M MMPOYHOCTHOTO [MPOAYKTOB M 00eCTieueHus
pacueTra dJIEMEHTOB HOBBIX MTOTPEOUTEITHCKIUX
KOHCTPYKITUH TpeOOBaHMIA K MPOTYKIITHH
IIK-1.1 N/I-311K-1.1 |BnageeT HaBbIKamMu Brnaneer HaBbIKaMu JK3aMeH
TJIAaHUPOBAHUS U [JIAHUPOBAHUS U
KOOPJAWHAIINYA HAYYIHO- KOOPAWHAIIUYA HAYYIHO-
MCCIIEIOBATEIILCKUX PabOT  [MCCIIeIOBATEIHCKUX PadOT
[10 pacyeTy 3JIeMEHTOB
KOHCTPYKIIHM




3. O0bem u BUABI Y4eOHOI1 padoThI

Bun yuebHoit paboTsl

Bcero
4acoB

Pacnpenenenue
10 CEMECTpaM B Hacax

Howmep cemectpa

2

1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE-
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

54

54

- nexnmu (JI)

18

18

- naboparopusie padoTsl (JIP)

- MPAKTUYECKHE 3aHATUS, CCMUHAPHI U (WJIH) APyTUE
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

34

34

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP)

- KOHTpOJIbHAsI paboTa

1.2. CamocTtosrensHas pabota ctyaentoB (CPC)

126

126

2. IIpomexxyTouHas aTTecTanus

DK3amMeH

36

36

JlnpbepeHmpoBaHHbIN 3a4eT

3aueTt

Kypcosoii npoext (KII)

36

36

Kypcosas pa6ora (KP)

OO11as TPyA0EMKOCTb JTUCITUTIIIHBI

216

216

4. Conepxxanue IMCUUNIMHBI

Hanmenosanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0beM ayTUTOPHBIX

3aHATHH I10 BHJaM B Hyacax

O0BeM
BHEAYyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

1 | gp | m3

CpC

2-i ceMecTp

[IpoyHOCTHOW aHAIU3 B YCIOBUAX CTATUUECKOTO U
IMHAMHUYECKOTO MTOBEAECHUS KOHCTPYKLIHIA

36

Tema 1. MeTopl cOCTaBIEHMSI U YIIPOIIEHHS paCUETHBIX
MOZEIIEH

Tema 2. MeTobl MOJIETUPOBAaHUSA JUHAMUYECKUX
MPOIIECCOB MEXAHUKH Je(POPMHUPYEMBIX TBEPBIX TEll.
Tema 3. CoOCTBEHHbIE YaCTOTHI U OPMBI KOJIeOaHHI
Tema 4. YcroiiunBocTh KOHCTpYKIMiA. [ToTepst
YCTOMYUBOCTH

HpO‘IHOCTHOﬁ aHaJIn3 B YCJIOBUAX B3aMMHOI'O BIIMSHHA
MOICIIMPYCEMBIX CUCTEM U IIPOLCCCOB

36

Tema 5. MeTonsl MOIENMPOBaHNA KOHTAKTHOI'O
B3aNMOJICHCTBUSA

Tema 6. MynbTUQU3NIECKOE MOJIETHMPOBAHNE DJIIEMEHTOB
KOHCTPYKLUI

KOHCTp}II/IpOBaHI/Ie MallIMHOCTPOUTCIIbHBIX U3JICIUN Ha
OCHOBE METOJ0B TOIOJOTHYECKOMN ONTUMM3ALINU

54

Tema 7. BBesieHrE B TOMOJIOTHYECKYIO0 ONTUMU3AIIUIO

HNTOI'O no 2-my cemecTpy

126




NTOI'O o nucLuruinye | 18 | 0 | 34 | 126

Temaruka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

HanMeHOBaHUe TeMbI IPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 |Cospemennsie unctpymentsl CAD/CAE-cuctem

2 |dunamuueckuii aHanu3. CoOCTBEHHbBIE YaCTOTHI U (POPMBI KOJI€OaHN KOHCTPYKIIUU

3 |dedopmMupoBaHue KOHCTPYKLUUI NOCIE MOTEPU YCTOWUMBOCTH

4 KoHTakTHOE B3aMMOIEICTBUE NETAJIEN

5  [Mynbtuduznyeckoe MOAEIMPOBAHUE HIEMEHTOB KOHCTPYKLUI. CBsi3aHHBIE 3a]1a4n

BBCI[CHI/IG B TOIIOJIOTUYECCKYIO OIITUMU3ALIUTIO

Il e

Tononoruyeckast ONTUMHU3ALMS U3ICTUN

8 Tonomormueckas ONITUMHU3ALMY [P MHOT'OBAPHUAHTHOM HAI'DYIKCHUU. Yuer KOHCTPYKIIMOHHBIX 1
TCXHOJIOTHYCCKUX OI‘paHI/I“ICHI/Iﬁ

9  |OnTuMU3anys SIMEUCTHIX CTPYKTYP

TemaTrka IpUMEPHBIX KypPCOBBIX TPOEKTOB/padboT

HaumeHoBaHMe TeMbl KypPCOBBIX POEKTOB/PadoT

1 |Tomonmorumyeckasi ONTUMHU3ALUS U TPOYHOCTHOM pacueT Aetanu [ 'T/]

S. Opranu3anMOHHO-NIEeArOrHYeCKUe YCI0BUA

5.1. O0pa3oBaTreJibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[TpoBeaeHME NEKIIMOHHBIX 3aHITHI M0 AUCIMILIMHE OCHOBBIBAETCS HA aKTHUBHOM MeETOj]ie OOy4eHWs,
[pPU KOTOPOW ydaluecs He MacCHBHBIE CIIyIIaTeNld, a aKTHBHBIE YYACTHUKH 3aHSTHS, OTBEUAIOIIHUE Ha
BOIPOCHI TpernojiaBarensi. Bompockl mpenogaBaTensi HalEleHbl HA aKTUBHU3AIUIO TPOIECCOB YCBOEHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMYECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/IPYIOHII/IX ACCOIIMAaTUBHOC MBIIJICHUC U yCTaHOBJIeHI/IH CB$I3€I71 C paHee OCBOCHHBIM
MaTEepPUAIIOM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
onpeAensoTcs mpobiaemMuble obacti, popmupyrores rpynnsl. [Ipu npoBeneHUU NPAKTUYECKUX 3aHATHI
MpeCcIeayOTCA CIEAYIOIINE 1EeNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEaTUBHBIX METO/OB
TUTSL peIieHus] IPOoOJIeM M NIPHUSTHS PEIICHUH; 0TpaboTKa y 00y4aronMXcsi HaBbIKOB KOMaHIHOW paboTHl,
MEXIMYHOCTHBIX KOMMYHHUKAIMA W Pa3BUTHE JIMJIEPCKUX KA4YECTB; 3aKPEIICHHE OCHOB TEOPETHUYECKHX
3HAHUH.

[Ipu npoBeeHNH yueOHBIX 3aHATUIH HCIIONb3YIOTCS HHTEPAKTUBHBIC JIEKIIUH, IPYTIIIOBBIE TUCKYCCHUH,
pOJIeBLIC I/IFpI)I, TpeHI/IHFI/I 1 aHAJIN3 chyauHﬁ U UMUTAIIOHHBIX MO,ZICJIeﬁ.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 bosiprmnaoB M. I'. MeTo/ bl BEIYMCIUTENBHOW MAaTEMaTHKH : y4eOHOe 60
noco6wue. [lepms : U3a-o III'TY, 2008. 420 c.
2 [Iuarens JI. I1. CucTteMbl aBTOMaTU3UPOBAHHOTO TPOSKTHUPOBAHUSI. 20

Pemenue 3a7a4 MpoOYHOCTHOTO aHAIU3a C UCIOJIBb30BAHUEM ITaKeTa
nporpamMMm ANSYS 12.1 : yuebno-meroandeckoe nmocodue. I[lepms : U3n-
Bo [THUITY, 2015. 52 c. 3,5 ycu. ney. 1.

2. lonoiHUTEIbHAS JJUTEPaTYypa

2.1. YueOHble U HAYYHbIEe U3JaAHUSA

1 bacos K. A. ANSYS mns korcrpykropos / K. A. bacos. - M.: JIMK 5
[Ipecc, 2009.
2 BBenenue B MaTeMaTHUECKOE MOJICTUPOBAHHE : yueOHOE mocoOue st 59

By30B / AmuxmuH B. H., bospmunos M. I'., 'mtman M. b., Kemep U. 3.
Mocksa : Uatepmet Umxunupunr, 2000. 332 ¢. 21,0 ycu. med. 1.

3 Uurapes A. B. ANSYS st unkenepos : cripaBoyHoe nocodue / A. B. 44
Uurapes, A. C. KpaBuyk, A. @. Cmamiok. - MockBa: MammHoCTpoeHHeE,
2004.

2.2. llepuonnyeckne u3gaHus

| He HCIIOJIB3YCTCA |

2.3. HopMaTUBHO-TeXHHYECKHE U3aHUS

| He HCIIOJIB3YCTCA |

3. MeToanueckue YKazaHusd AJd CTYACHTOB 110 OCBOCHUI0O JTUCHUIIJIMHBI

| He ucnons3yercs |

4. YueOHO-MeTOAHYECKOE 00ecnieYeHHe CAMOCTONITeIbHOI padoThI CTyAeHTa

| He ucnonp3yercs |




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Haunmenosanue

By mureparyper pa3paboTKu

rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

CchUika Ha

OcHoBHas
uTepaTypa

bospummnaos, M. I'. [Tpuknagaeie
3a]a4l BBIYNCIUTEIBHON
MaTeMaTUKH U MEXaHUKH : ydeOHoe
mocobue. [Ipukinaaneie 3a1aun
BBIUMCIIUTEIHLHON MAaTEeMaTUKU U
MexaHuku. Capatos : By3oBckoe
oOpa3zoBanue, 2020. 344 c.

r93067

https://elib.pstu.ru/Record/ip

ceTb MHTEpHET;
aBTOPU30BaHHBIN
JOCTYTI

6.3. JInen3noHHoe U CBOOOHO PacCIPOCTPaAHAEMOe IPOrPaMMHOe o0ecreYeHue,
HCII0JIb3yeMoe MPH 0CYIeCTBJICHHH 00pPa30BaTeJbLHOI0 NMpoLecca no AUCHUIINHE

Buzg I10O

Haumenosaunue [10

OHepaL[I/IOHHBIC CHCTCMbI

Windows 10 (moam. Azure Dev Tools for
Teaching)

OducHbIC TPUITOKEHHS.

Microsoft Office Professional 2007. yui.
42661567

Cucremsl yrpaBiIeHUs IPOEKTaMH, UCCIIEJOBAHUSIMU,
pa3paboOTKOMH, MPOESKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHE/IPEHHUEM

ANSYS (. 1062978 )

6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIIUOHHDbIE
CIIPABOYHBbIE CUCTEMBbI, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponoecca nmo IMmCuuIinHe

HaumenoBanne Cchuika Ha MTHPOPMAIIMOHHBIN pecypc
Hayunas 6ubimoteka [TepMckoro HalmoHaILHOTO http://lib.pstu.ru/
MCCIIeI0BATEIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA
DneKTpOHHO-O0uOIMoTeueas cucrema Jlanp https://e.lanbook.com/

DNeKTpOHHO-O0nOMoTeuHas cucreMa [IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn KoncynpranTtllmroc

http://www.consultant.ru/

HHdopMamoHHO-CIIpaBOYHas CUCTEMa HOPMAaTHBHO-
TEeXHUYECKOHN ToKyMeHTauu "TexaKcnepT: HOPMBI, ITpaBuia,
CTaHIapThl U 3aKOHOAaTeabcTBa Poccun”

https://Texakcnept.cait/

7. MaTepuajibHO-TEXHHYECKOe o0ecnedeHrne 00pa3oBaTeIbHOI0 Mpolecca mo

JTHCIHUIIINHE

Bun 3anaruit

HaumenoBanue HGO6XOI[I/IMOFO OCHOBHOTI'O O60p}II[OBaHI/I}I
N TEXHUYCCKUX CPEACTB O6y‘1€HI/IH

KonnuectBo equHui

Kypcosoii npoekt  [KommbroTep

10




. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus

Jlexmmsa 1K 1

Jlexus [IpoexTop 1
[IpakTrueckoe 1K 10

3aHATUE

[IpakTiyeckoe [IpoekTop 1

3aHATHE

8. ®oH OLIEHOYHDBIX CpeacTB TUCHUILIMHBI

|OHI/ICB.H B OTACIIBHOM JOKYMCHTC
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@oH OIEHOYHBIX CPEACTBIJIS TMPOBEICHUS MPOMEKYTOYHOM aTTeCTaluu
oOydarommxcs  sBIE€TCA  4acThio  (MpUiIoKeHWeM) K  pabodeil  mporpamme
JUCHUIUTMHBI«METO 1Bl MPOYHOCTHOTO pacyeTa 3JEMEHTOB KOHCTPYKUUI» U pa3paboTaH
HA OCHOBAHUH:

— TMOJIOKEHHUS O NPOBEICHUU TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOMU
aTTecTalluy  OOydaroluxcsi MO  00pa3oBaTeNbHBIM  MpOrpaMMaM  BBICHIETO
oOpa3oBaHusi — NporpamMmaMm OakaliaBpuaTa, CHEUUATWTETa M MAarucTparypbl B
[THUITY, ytBepxaeHHoro «29» anpens2014 r.;

— mnpukasza [IHUITYot 03.12.2015 Ne 3363-B «O BBenenun ctpykrypsl ®OCy;

— pabouell mporpaMmbl JUCHUIUIMHBI «METOJIbl MPOYHOCTHOTO pacyeTa 3JIEMEHTOB
KOHCTPYKIHI», yTBepkaenHoun 2019 r.

1. Ilepeyenb popmMupyeMbIX YacTeH KOMIIETEHUMH, dTANbl UX (P)OPMUPOBAHUA H
KOHTPOJIMpYeMbIe pe3yJibTaThl 00y4eHH st

1.1. ®dopmupyeMble YaCTH KOMIIeTeHIIUI

Cornacno KMB OIIOII yuyebnas nucuurmiauHa «MeToJpl MPOYHOCTHOIO pacyeTa
AIIEMEHTOB KOHCTPYKLUI» y4acTBYeT B (JOPMUPOBAHUH KOMITETEHIIUHN

IIK-1.1Cnocoben opranu3oBaTh Hay4YHO-UCCIE0BATEIbCKUE pa0OTHI U BHEAPEHUE
HOBBIX TEXHOJIOTUI U MaTE€pUaoB.

1.2. Dranbl ¢QopMupoBaHMS JAUCHUIJIMHAPHBIX 4YacTedl KoOMIeTeHIIUIA,
00bEeKThI OCHUBAHUSA U BH/bI KOHTPOJIS

Cornacno PIIJ] ocBoeHune yyeOHOro marepuajia JUCLUIUIMHBI 3alNIAHUPOBAHO B
TEYCHUE OJIHOTO ceMmecTpa(2-ro cemecTpa 0a30BOro ydeOHOTrO IUIaHa)d pa3OUTO HA 2
yueOHbIX MoOAylIs. B Kaxkaom Moayne npeayCMOTpPEHbl ayIuTOpHbIE JIEKIIMOHHBIE U
NpaKTUYECKHUE 3aHATHSA, a TaKXKe CaMOCTOsATeNbHas pabora CTyaeHToB.B pamkax
OCBOEHHUSI  y4eOHOro  Marepuasa  JUCHUIUIMHBI  (QOPMUPYIOTCS ~ KOMIIOHEHTHI
JTUCIUTUIMHAPHBIX KOMIICTCHIIUHA 3Hamb, ymems, 61adems, ykazanubie B PI1], u koTopbie
BBICTYTAIOT B KQUE€CTBE KOHTPOJIUPYEMBIX PE3yabTaToB 00yueHus (Tadm. 1.1).

KonTponb ypoBHS yCBOGHHBIX 3HAHHWM, OCBOCHHBIX YMEHUN W TMPHOOPETCHHBIX
BJIQJICHUI OCYLIECTBISIETCSI B paMKaX TEKYIIEro, pyOeKHOr0 U MPOMEKYTOUHOTO
KOHTPOJISA IIPU U3YYEHHHM TEOPETUYECKOIO Marepuaa,ciadye OTYETOB IO NMPAKTUYECKUM
paboTam, KypcOBOMY MPOEKTY U 3K3aMeHa. Byl kKoHTposs cBenensl B Tabnuiy 1.1.

Tabnuma 1.1. IlepedeHb KOHTPOIUPYEMBIX PE3YABTATOB 00yUEHUS 110 JUCITUTUIMHE

KonTposmnpyembie pe3y1bTaTbl 0CBOCHHSA Buja xoHTpOIs
aucuumanabl (3YBbI) *TT KP 113 KII JK3aMeH
3naer:
OCHOBBI MJIaHUPOBAHUA Hay4HO- + + +

HCCICIOBATCIILCKUX pa60T TIOUCCIICAOBAHUIO
NEPCHCKTUBHBIX TEXHOJIOTHUYCCKUX MPOLCCCOB U
MaTepruajioB C HUCIIOJIb30BaAHUEM CpeaAcTB
YHUCJICHHOTO MOACITIUPOBAHU S

YMmeer:

KOOPAMHUPOBATH pabOTy MO OLEHKE TEXHOJIOTUN + + +
M MaTepHajloB C IEJIbI0  OCYIIECTBICHUA
YHCIEHHOI'O MOJCIUPOBAHUSI METOJIOM
KOHEYHBIX JJIEMEHTOB




Baapeer:

HaBbIKaMHM IJIAHUPOBAHUS U KOOpAMHALUU + + + +
Hay4YHO-HUCCIEI0BATEIHECKUX pabor,

OCYILECTBIIEMBIX C IIPUMEHEHUEM

COBPEMEHHBIX METOI0B YHUCJIEHHOT' O

MOJIEJIMPOBAHMS TPOLIECCOB U TEXHOJIOTHIA

*TT — cobecenoBaHue WIKM TEKYyIIee TECTUPOBAHUE (KOHTPOJIb 3HAHUH 110 TEME);
KP — pyGexxHast KOHTpoIbHas paboTa 1o MOAYIIO (OIleHKa YMEHU);
[13 — BBIMOJIHEHNE MPAKTUYECKUX 3aJJaHUM C TTOJITOTOBKOM OTYETA (OIIEHKA BIAJCHUS).
KII — kypcoBoO#i MpOEKT.

NtoroBoii o1eHKOM OCBOCHHS MUCIUIUIMHAPHBIX KOMIIETEHIIMNU (PE3yJIBTaTOB
oOydeHHs] TI0O MUCIUIUIMHE) SIBJISIETCS NMPOMEXKYTOUYHAs arTecTalys B BHUIE SK3aMEHa,
IPOBOAUMAS C YYETOM PE3yIbTaTOB TEKYIEro U pyOeKHOTO KOHTPOJIS.

2. Onucanue mnokasarejeil W KpPHUTepPHEB OLECHUBAHUS KOMIICTCHI M Ha
Pa3JIM4YHBIX 3Tanax uX (POPMHUPOBAHMSL, ONIUCAHME IIIKAJ OLEHUBAHUS
2.1. Tekyuuii KOHTPOJIb
Texyuuii KOHTPOJIb JJIsl OLICHWBAHUS 3HAHUEBOTO KOMIIOHEHTA AUCUUILUTMHAPHBIX
gacTted kommeTeHumi (tabn. 1.1) B d¢opme cobeceqoBaHusT WM BBIOOPOYHOTO
TEOPETHYECKOr0 OINpOCa CTYIEHTOB MPOBOAUTCA MO Kaxaou Teme. PesynpraThl 1o 4-
OaJTbHOM IIKaJie OLICHMBAHMS 3aHOCSTCS B KHIDKKY MPENOAaBaTelsi U YUUTHIBAIOTCS B
BU/JI€ UHTETPAJIbHOMN OLIEHKH MPU MPOBEIECHUH MPOMEKYTOYHOMN aTTeCTALNH.
[To Temam, UMEIOITUM OOJIBIIYIO TEOPETHUECKYIO HATPY3KY ISl KOHTPOJIS 3HAHUM
(Tabx. 1.1) mpoBoAsTCS KOHTPOJIBbHBIE paboThl. KauecTBO M MOIHOTAa OTBETOB Ha BOTIPOCHI
OLICHMBAeTCs 1O 4-0a/sIbHOM IIKajie, 3aHOCATCA B KHIDKKY MpernojaBaTels |
YUHUTHIBAETCS B BHJE MHTETPAJIbHONW OLEHKU MpPHU MPOBEACHUU MPOMEKYTOUHOM
aTTeCcTallHH.
2.2. Py0eskHbIH KOHTPOJIb
PyOexxHBIM KOHTPOJb ISl KOMILJIEKCHOTO OIIEHWBAaHHMS YCBOCHHBIX 3HAHUH,
OCBOCHHBIX yMEHUHW W TPHOOPETEHHBIX BIAJACHUN JUCHMIUIMHAPHBIX 4YacTel
KoMmneTeHui (tabi. 1.1) mpoBoauTes cormacHo rpaduka yuyeOHOTO mporecca B ¢popme
3aIIUTHI MPAKTUYECKUX PA0O0T, KOHTPOJIBHOU PabOTHI.
2.2.1. 3amuTa NpakTUH4YeCKUX padoT
Bcero 3amnmanupoBano 8 mpakTtudeckux pa0OoT. THMOBBIE TEMbI MPAKTHUYECKUX
pab6ot npusenens! B PIT/I.
3amura mpakTuuecKoi paboThl MPOBOAUTCS UHANBUAYATHHO KaXIbIM CTYICHTOM
uiu rpynnoit ctyneHTos. [lIkana u KpuTepuu olleHKH NpUBEACHBI B Taduie 2.1.



Tabnuma 2.1. Kpurepuu u mkana OueHMBaHUs YPOBHSI OCBOCHHSI TUCLUILTMHAPHBIX
KOMIIETEHLIUI Ha MPaKTUYECKOM paboTte

Bau 3a YpoBeHn Kputepuu onieHuBaHus YPOBHSI OCBOECHHS
OCBOEHHS AUCHUTLTHHAPHBIX KOMIIETEHIIUH MOCJIe H3yYeHHUs
3HaHUA | yMEHHS yue0HOro MaTepuaJa
5 5 MakcumanbHblil | 3adanue 6vlnoaneHo 6 noaHom obdveme. CmyoeHm MOYHO
YPOBEHb omeemuni  Ha  KOHMPOIbHbIE  BONPOCHl,  CBODOOHO

OpUEHMUPYemcst 8 NPeOSlOHCEHHOM peuleHul, Moxicem e2o
MOOupuyuposamov npu U3MeHeHUU YCaous 3a0ayu.

4 4 Cpennuit 3aoanue evinonrneno 8 noaHom obveme. Cmyoenm omeemu
YPOBEHb Ha meopemudecKue BONPOCHL, UCNBLIMbIBAS HeOObUUE

3ampyoOHeHuUsl.
3 3 Munumanbabii | Cmydenm npeocmasuil peuieHus OO0IbUUHCMEA 3A0AHUL,
YPOBEHb npedycmompenHvix 6 pabome. Cmyoewm He MOdcem

NOJIHOCMbIO 00BACHUMb NnoJIyYeHHble pesylbnianibl.

2 2 Munumanbablii | Cmyoenm He BblNOJHUL 3A0aHUsL paboOmvl U He MOdiCem
YPOBCHb HE | 00BACHUMb NOJYUEeHHble Pe3)IbMAmbl.
JTOCTUTHYT

Pesynbrarsel 3amuThl MPAKTUYECKUX PabOT Mo 4-0ayuIbHOW IIKajie OICHUBAHHS
3HAHUH M yMEHHH 3aHOCATCSA B KHIDKKY MpENoJaBarelii M YYUTHIBAIOTCS B BHUJC
MHTETPAIbHOM OIICHKH MTPU MPOBEICHUH MPOMEKYTOUHON aTTECTAIIHH.

2.2.2. KonrpoasHas padora

Cormacuo PITJ] 3amnanupoBano3 KOHTpoOdabHBIX paborel  (KP). Temaruka
KOHTPOJIBHBIX padoT:

Monayns 1
1. TlpoyHOoCTHOMW aHaIWM3 B YCIOBHUSX CTATUUYECKOTO M JUHAMHUYECKOTO
MOBEICHUSI KOHCTPYKIUI
Monayns 2
2. [IpoyHOCTHOM aHAIN3 B YCIOBHUSAX B3aUMHOTO BIUSHUS MOJICIHPYEMBIX
CHCTEM U TMPOIIECCOB
Monynb 3
3. KoHcTpywpoBaHue MAIIMHOCTPOUTEIBHBIX W3JCIUNA HA OCHOBE
METOJIOB TOIOJIOTHYECKON ONTUMU3AINN

2.3 MeTtoauyeckne MaTepualsibl, onpenesiioliie MpPoUeAypbl OLEeHUBAHUS
pe3yJbTaTOB 00y4eHHs 10 IMCIUILIHHE

JlomyCK K NOpOMEXYTOUHOM AaTTeCTAallMM OCYIIECTBISIETCS MO PE3YJIbTaTam
TEKYILEro U pyoeKHOTO KOHTPOJISl. YCIOBUSMHU JOIYCKA SIBJISIFOTCSL YCIICIIIHAS CJJauya BCEX
MpPaKTUYECKUX pabOT M TMOJOXKUTEIbHAsl MHTErpalibHasi OlLEHKa 10 pe3yibraram
TEKYIIEro U pyOeKHOr0 KOHTPOJIS.



IIpomexyrounas arrecrauus, comtacHo PIIJI, mpoBoguTcs B BHUIE 3K3aMeHaA I10
JUCLUIUIMHE 110 OmiieraM. buier conepxxut teopetrnueckue Bonpocsl (TB) ais nposepku
YCBOCHHBIX 3HAHHH, KOMIUICKCHBbIC 3amanus (K3) mms mpoBepkr OCBOCHHBIX YMEHUWH U
BJIaJICHUM.

buner dopmupyercs Takum 00pa3oMm, 4YTOOBI B HEro IOMajId BOIPOCH U
MpaKTUYECKUE 3aJaHus, KOHTPOJUPYIOIIME YPOBEHb CGHOPMHUPOBAHHOCTH  6Cex
3asIBJICHHBIX KOMIIETEHIUH.

buner conepxxut a8a Bompoca.

2.3.1. TunoBbie BONPOCHI U 32JaHUA IS IK3AMEHAIO TUCHHUILIMHE
TunoBbie BONPOCHI 111 KOHTPOJIA YCBOCHHBIX 3HAHMM:
1. Heo0xonuMOCTh UCTIONB30BaHUS YIPOIIEHHBIX KOHEYHO-3JIEMEHTHBIX MOJIETIEH.

CnocoObl  mocTpoeHust Mozenei (0anouHblen 000JI0YeUHbIE KOHEUHBIC
AJIEMEHTBHI, YCIOBUS CUMMETPHUH U 1p.). [Ipumepsl npruMeHeHus.

2. OCHOBHbIE ATalbl MOJAEIUPOBAHUS JTMHAMUYECKHX MPOLIECCOB B MEXaHHKE.
Uucnennas peanuzanus B CAE-cuctemax.

3. CoOctBeHHbIE 4YacTOThl W (opmbl KoneOaHuii KOHCTpyKIuil. [Ipumepst
MEeXaHUYeCKuX cucrteM. Pe3oHaHc.

4. CobOctBeHHBIE YacTOTBI M (opMbl  KoNeOaHUM  KOHCTPYKIMM. DTarbl
npoBeaeHus: MoanbHoro ananu3a B CAE-cucreme.

5. Tlorepst ycToMumBOCTH MexaHU4eCcKUX cucteM. [Ipumepsl. OCHOBHBIE TTOIXO/BI
K pacueraM Ha MOTepPI0 YCTOMUHUBOCTH.

6. Tlorepst ycTOMYMBOCTH MexaHUYECKHX cucTeM. Metoasl MmoaenupoBanus HJ/[C
KOHCTPYKIIUHU TIOCJIE TIOTEPHU YCTOUUYHUBOCTH.

7. MeToapl MOIETUPOBAHMS KOHTAKTHBIX B3aUMOJEHCTBUNA. OCHOBHBIEC MOAXObI U
IPUMEPHI.

8. OCHOBHBIE TOIXONbI K TMPOBEACHUIO MYIBTU(U3HUUYECKOTO MOJEIUPOBAHUS B
CAE-cucreme.

9. Tomomoruveckass ontumusanus. OCHOBHBIC TNPUHIIMIBI, HAa3HAYCHHE U
0COOEHHOCTH MMPUMEHUMOCTH.
10.ba3oBbIe MTOAXO0]T U AIMTOPUTMBI TOITOJIOTHYECKON ONTUMH3AIIUU

Tonnwiil nepeuens meopemuueckux 80NPOCO8 U NPAKMUYECKUX 3a0anull 6 ghopme
YMBEPHCOEHHO2O KOMNIIEKMA IK3AMEHAYUOHHBIX OULEMO8 XPAHUMCS HA 6bINYCKaoujel
Kagheope.

2.3.2. llIkaypl oneHUBAHUS Pe3yJbTATOB 00yUEeHUSI HAdK3aMeHe
[lkama 1 KpUTEpUH ONEHKU PE3YAbTATOB OOYYCHHS I KOMIIOHEHTOB 3HAMb,

ymMemv u 81ademsbIpUBEACHbI B Ta0OmHax 2.4 u 2.5.

Tabnuua 2.4. Illkana oueHUBaHUS YPOBHS 3HAHUHN



Bana YpoBeHb ycBOeHHS Kpurepun oneHuBaHNs yPOBHS YCBOCHHBIX 3HAHUM

5 MaxkcumanbHblil ypoBeHb | Cmyodenm npasuibHO Omeemun Ha meopemudecKue
eonpocwl. lloxazan omauunvle 3HAHUA 6 pAMKAX
YCBOEHHO20 yuebH020 Mamepuana.

4 Cpennuii ypoBeHb Cmyoenm omeemun na meopemuyecKkue 60NPOCHL C
Hebonvwumu  HemouHocmamu. Ilokazan — xopowue
3HAHUSL 8 PAMKAX YC80EHHO20 Y4uebH020 Mamepuaa.

3 MunumanbHblil ypoBeHb | Cmyoenm omeemun Ha meopemudeckue 60HpPOCHl C
cyujecmeeHHbiMu Hemo4YHOCMAMU. Ilokazan
yoosnemeopumenvhvlie 3HAHUS 6 PAMKAX YCBOEHHO20
yuebHo20 Mamepuana.

2 MuHuManbHbINA ypOBEHb | [Ipu omeeme Ha meopemuyeckue 60NPOCHL CHLYOEHM
HE JJOCTUTHYT NPOOEMOHCMPUPOBAL HedocmamouHblll YpoBeHb
3HAHUL.

Tabnuma 2.5. lllkana oneHrBaHUsS YPOBHS YMEHU U BIaJCHUIM

Baun YpoBeHb 0CBOCHHSA Kpurtepun oneHnBaHus YPOBHSI OCBOCHHBIX YMEHHUH

5 MaxkcumanbHbli ypoBeHb | Cmyoenm npasuivbHO 8bINOJHUIL KOMNIIEKCHOe 3a0aHue.
Ilokasan omauuyHvle yMeHUsI 8 DAMKAX OCB0EHHO20
yuebHo20 mamepuana, OmaudHsle 81a0eHUs HABbIKAMU
NONYYEHHbIX  3HAHUU U  YMEHUll Npu  peuleHuu
npogeccuonanvueix  3ao0a4y. Omeemun Ha  8ce
00NOHUMeNbHblEe 80NPOCH.

4 Cpennuii ypoBEHb CmyOdenm  8bINOIHUN ~ KOMWIEKCHOe  3a0aHue ¢
Hebonbuwumu  HemouHocmsamu.  Iloxazan — xopowue
VMeHUsl, Xopoulue 61a0eHUss HABbIKAMU NPUMEHEHUs.
NONYYEHHbIX — 3HAHUL U YMeHull Npu  peuleHuu
NPOheccUOHANbHBIX  3A0a¥ 6 PAMKAX —YCBOEHHO2O
yuebHoeo mamepuana. Omeemun Ha OOILUUHCIBO
OONONIHUMENbHBIX 8ONPOCOS.

3 MuHuManbHbIN ypoBeHb | Cmydenm — @blnOAHUNL — KOMAAEKCHOe — 3a0aHue ¢
cyujecmeeHHbIMU HeMmoYHOCMAMU. Tloxaszan
Y0081emeopumenvHble YMeHUs, YO08IemMEOPUMENbHOe
8l1a0€eHUe HABLIKAMU NPUMEHEHUsL NOJLYYEeHHbIX 3HAHUUL U
YMeHull npu peweHuu npogheccuoHATbHbLIX 3a0a4 8
PAaMKax — yceoeHHnoeo  yuebnoeo mamepuana. Ilpu
omeemax Ha — OONOJHUMENbHble  BONPOCHL  ObLIO
OONYWEeHO MHO20 HeMOYHOCHell.

2 MuHMMabHBIA ypoBeHb | [Ipu 6binoiHenuyu KOMHIEKCHO20 3A0aHus CMyOeHm
HE JOCTUTHYT NPOOEMOHCMPUPOBAT He0OCMAamoyHblll  YPOBEHb
YMeHUll, He0OCMAamoYHbll YPOBEHb GIAOCHUSA YMEHUAMU
U HABbLIKAMU NpU peuleHul npogheccuOHAIbHbIX 3a0ay 6

6



Bana YpoBeHb ocBOeHHS Kpurepun oneHuBaHus ypOBHSI OCBOCHHBIX YMEHHUI

pamkax —yceoemnozo yuebnozo mamepuana. Ilpu
omeemax Ha  OONOIHUMENbHLIE  8ONPOCHL  ObLIO
00NYUWEeHO MHOICECMBO HEMOYHOCHEN.

2.3.3. TumnoBble 3aJaHusl /JJs1 BBINOJHEHHSI KYPCOBOr0 MpoOeKTa s
KOHTPOJISI OCBOCHHBIX YMEHMII U KOHTPOJIS NPHUOOpeTeHHbIX BJIAJeHU I

TunoBble 3amaHust i BBIIOJHEHUS KYpCOBOIO MPOEKTAa IMPEACTABICHBI B
IPWIOKEHUU 2.

3. Kputepuu ouneHuBaHHsi YPOBHS CHPOPMHUPOBAHHOCTH AUCIHUIIMHAPHBIX
KOMIIeTeH I

IIpu ormenke ypoBHS CHOPMHUPOBAHHOCTH JUCHUIUIMHAPHBIX KOMIICTCHIIMN B
paMKax BBIOOPOYHOTO KOHTPOJIS MPHU DK3aMEHE CUUTACTCS, YTO MOJyUYCHHAs OICHKa 3a
KOMIIOHCHT  TPOBEPSIEMON  JAUCHUIJIMHAPDHOW  KOMIIETEHIIMM  00O0OIIaeTcss  Ha
COOTBETCTBYIOIIUM KOMIIOHEHT BCEX MUCIUIUIMHAPHBIX KOMIETEHINH, (OPMUPYEMBIX B
paMKax TaHHOW Y4eOHOU TUCITUTIIIMHBI.

O6m1as oreHKa ypoBHs C(OOPMUPOBAHHOCTH BCEX JUCITUTIIIMHAPHBIX KOMITCTCHITUN
IPOBOJUTCS MYTEM arperupoBaHUsl OLICHOK, IMOJYYEHHBIX CTYICHTOM 3a KaxIblii
KOMIIOHEHT (OPMHUPYEMBIX KOMIIETEHIIMI, C YYe€TOM pe3yJbTaTOB TEKYIIEro |
pyOeXHOTO KOHTPOJS B BHJIE€ MHTETpPAIbHOW OIleHKM 1o 4-X OayuibHOW Mmikane. Bce
pEe3yAbTaThl KOHTPOJISL 3aHOCATCS B OLIEHOYHBIN JIUCT U 3aIOJIHSIOTCS MPENOAaBaTeIeM
10 UTOTaM MPOMEKYTOUHON aTTECTALINH.

dopma OIEeHOYHOTO JIUCTa U TPEOOBAHUS K €ro 3al0JTHEHHIO MIPUBEEHBI B 001IeH
gactu ®OC nporpammsel Oakanaspa.

IIpu ¢popMupoBaHMM HTOTOBOW OICHKH IPOMEKYTOUHOM AaTrTeCTalli B BHJIC
3a4eTa WCHONB3YIOTCS THUIOBBIE KPUTEPUH, MpuBeAeHHbIe B o6mei vactu DPOC
mporpaMMBbl OakaiaBpa.




Ipuioxenne 1. [Ipumep Ousera 1151 IK3aMeHa

15.04.01 MamuHocTpoeHue
Kageopa «Hnnosayuonnvie mexuonozuu

MAWUHOCIPOEHUAY
MHUHOBPHAYKH POCCUU Jducuunimna«Memoodvl npouHocmnoz2o pacuema
OI'AOY BO «IlepMckHMii HALMOHAJIbHBIN 9/1eMEHN 08 KOHCIMPYKUUIL»
HCCJIe10BATE/IbCKUIA MOJTUTEXHUYECKH I
ynusepcurer» (ITHUITY)
buaer Nel

1. Tlotepss ycTOMUMBOCTH MeXaHMYECKHX cucteM. Meronasl monenupoBanus HJIC
KOHCTPYKIIMU I10CJIE IOTEPU YCTOMYUBOCTH.

2. Kommiekcuoe 3aganue Nel.

CocTaBUTEND

(Toxmucs)

3aBeayronuii kadeapoit B.B. Kapmanos

(moamucek)

« » 20 T.




Ipunoxenue 2. BapuaHT THIIOBOIO 3a1aHUS VISl KyPCOBOI'O IPOEKTA

HeobxonumornepenpoeKTupoBaTh KpoHIITeitHa Nel CTBOpPKHM KaroTa aBHAI[MOHHOTO
ra3oTypOMHHOTO ABUTATENs (HyMepanus WPacIoIOKCHHE BCEX KPOHIITEHHOB MOKa3aHbI
Ha CXeMe, BbIIaBaeMOl MpernojaBaTesieM) C UCIOJIb30BaHUEM METOAO0B TOMOJIOTHYECKOM
ONTUMH3AIMU. VITOTOBBIE MEPENPOCKTUPOBAHHBIA KPOHIITEHH TOJDKEH BBIICPKUBATH
AKCILTyaTallMOHHBIC HATPY3KH HA JIBYX 3aJaHHBIX pekuMax. McXoaHble JaHHBIC:

— CAD-moaensb neranu (8vi0aemcs npenoodagameem 8 I1eKmpoOHHOM 8UOe).
— Harpy3ku 115 pacueta CTaTHUECKOW MPOYHOCTH KPOHIITEHHA.

TIlonemnuwiti pescum Nel: Fx=-150 xkec, Fy=-553 kec, Fz=12 kec.

TIonemnuwiii pescum Ne2: Fx=-265 kec, Fy=-612 kec, Fz=-52 kec.

Ycunus npueedenvi 6 mecme pacnonodiceHus ocu KpOHWMEUHd, HanpasieHue
KOMNOHEHmM CUl COOMEemcmeayenm HANpasieHuo ocell YUIUHOPUYEecKou Cucmembl
KOOpOUHAam, pacnonoN’CeHHOU 8 YeHmpe CMBOPOK Kanomad.

— TpeboBanwus IO MPOYHOCTH.

Jlemanu OondcHbl GbIOEPIHCUBAMb MAKCUMANbHBIE IKCHIYAMAYUOHHbIE HA2PY3KU.

Hanpsioicenus 6 oemansx na 00adicHbl npedviluams 3a0aHHYI0 GeIUUHY (3a0aemcsl 8

COOMBEMCMEUU ¢ Mamepualom KpoHwmeuHa). [emanu OO0NHCHbL 8blOEPHCUBAMb

pacyemmuvle HASPY3KU (MO  IKCNAYAMAYUOHHbIE HASPY3KU, YMHOMNCEHHble Ha

Koaghuyuenmor  H6ezonacnocmu). Ilpunamo OonoaHumenbHvill  KOIPhuyuenm

beszonacnocmu 1,5 (mo ecmb 6ce Hazpy3xu OOJAHCHBL OLIMb YMHOJICEHbL Ha 1,5).

— TpeboBanus no Becy.
Bec kponwmetina oondicen bObimo crudicer He menee yem Ha 10%.

Conep:kanmne KypcoBOro npoexkra
BBenenue
1. Onucanne 00bEKTA UCCIIET0OBAHUSI
1.1 MUcxonnas reomerpus netanu I'T/]
1.2 KpaeBble yCIOBUS: ICUCTBYIONTNE HATPY3KH U YCIOBUS 3aKPETUICHUS
1.3 ®Pusnko-MexaHWYECKHE U TETUIO(PU3NICCKHE CBOMCTBA MaTepraja U3IeIIns.
2. MeTobl pelIeHus TOCTaBASHHBIX 3a71a4
2.1 Meroauka penieHus 3a/1a4d TOTOJIOTHYECKONH ONTUMHU3AIIUN
2.2 Meroauku pelIeHWs 3aJadd  MOJSIMPOBAHUS  QIMTHBHOIO  IIpolecca
CEJIEKTUBHOTO JIA3€PHOTO CIUIaBICHUS
3. Tonomornueckas ontummu3anus aerau I'T/]
3.1 IloaroroBka pac4eTHOM 00JaCTH
3.2 3anmanue GU3NKO-MEXaHHMUECKUX U TEIIO()U3NIECKUX CBOMCTB MaTepHraia
3.3 Co3npanne KOHEUYHO-DJIEMEHTHON CETKHU
3.4 3anmaHvie TPaHUYHBIX YCIIOBUN
3.5 Tomomorumueckas ontumm3anus geranmu [T/, Iloaroroka HoBoir CAD-
reometpun (Mcnonuenue Nel). [IpoBenienrie mpoBEpOUYHBIX PACUETOB



3.6 Tomonoruueckas ontumuzauus getanu [T/, mpurogHoil K H3rOTOBJICHUIO
MetogqoM SLM ¢ MHUHUMaIbHBIM HalMYueM MOJJICPKUBAIOIINX CTPYKTYP.
[TogroroBka HoBoit CAD-reometpun (Mcnonmnenue Ne2). IIpoBenenue
MPOBEPOYHBIX PACUETOB (PaKy16bmMamueHo)

3.7 Tomnomoruveckass ontumuszauus jaeranu ['T]J], npurogHol K HU3TOTOBIECHUIO
«KJIACCUYECKUMMU» CYOCTpakTUBHbIMU MeToaamu. lloaroroBka HoBoit CAD-
reometpun  (Mcnomuenne  Ne3). IlpoBemeHue MOpOBEPOUYHBIX  PacUyETOB
(paxynomamueno)

4 3akioueHue
5 CHucok UCIOJIb30BaHHBIX UCTOUYHUKOB
6 Ilpunoxenus(paxyromamueno)
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