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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AuCIUIIHHBI

0oOyYeHHE CTYJCHTOB OCHOBaM aBTOMATH3AIlMH MPOCKTUPOBAHUSA TEXHOJIO-
TMYECKUX IPOIICCCOB M TEXHUYECKHX YCTPOKHCTB, HCIIOJB3YEMBIX B CBapOYHOM
IIPOU3BOJICTBE, U PACCMOTPECHHE OCHOB IMOCTPOCHUS M (DYHKIIMOHUPOBAHUS aBTO-
MaTHU3UPOBAHHBIX CHCTEM IPOCKTUPOBAHUS.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

- M3y4YeHHE OCHOBHBIX MPHHIIMIIOB U TOJIOKEHUN OOIIel TEopuu aBTOMa-
TU3UPOBAHHOTO MMPOCKTUPOBAHMS;

- U3y4YEHHUE ATANOB MPOSKTUPOBAHUS MIPH PEIICHUU YaCTHBIX 3ajad, MOCTa-
HOBKA 3aJ1a4yH, I0- CTPOCHUE MAaTEeMAaTHUECKONW MOJIETTH 00BEKTa POSKTHPOBAHUS,
BBEIOOp METO/1a PEIICHHS 3aa4H, POIIECC PEIICHUS 3a/1a4H;

- 3HAKOMCTBO C HEKOTOPBIMH CICIH(PUICCKUMHU 33/ladaMi aBTOMATH3HPO-
BAaHHOTO MPOEKTHUPOBAHUS CBAPOUYHOIO0 0OOPYJAOBAaHUS M OCHACTKH, METOJAMH HX
peleHusl ¢ HCIoJib3oBaHreM OBM, 3HaAaKOMCTBO C OCHOBAaMH IIOCTPOCHUS U
(G YHKITMOHUPOBAHHUS aBTOMATU3UPOBAHHBIX CHCTEM ITPOCKTUPOBAHMS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctnummaa «KoHCTPYKTOPCKO-TEXHOJOTHYECKass HHGOPMATHKa») OTHO-
CUTCA K JUCIUIUIMHAM 4acTH, GOPMUPYEMON ydaCTHUKAMU 00pa30BaTENIbHBIX OT-
HoIIeHuM, 010ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCIHUIIJIMHE
[Tponiecc u3zyuenust qucuurUIMHbl «KOHCTPYKTOPCKO-TEXHOJIOTHYecKasi UH-
dbopmatrkay HampapiieH Ha (GOPMUPOBAHKE CIETYIOIIMX KOMITETCHIIUNA:
INK-1 CrnocoOeH uCIoNb30BaTh CTAaHIAPTHBIE CPEACTBA ABTOMATHU3AIMH
MPOEKTUPOBAHKS MPU MPOCKTUPOBAHUU JIE€TAIIEM W Y3JIOB CBAapHBIX MAaIlHWHO-
CTPOUTENIbHBIX KOHCTPYKIIMI B COOTBETCTBUU C TEXHUUYECKUMU 3aJaHUSIMH.

PesynbTaTnl 00y4eHusi, XapaKTepu3youue

Komnerenuus
chopMUpPOBAHHOCTH KOMIIETEHIIUH

[1K-1 3HATBH CTPYKTYpPY, HOPSAJOK U CIIOCOOBI CO3/IaHUSI PACUETHBIX MOAeNei
W3JIEIUH TPU TPOEKTUPOBAHUHM JETANIEN U Y3JI0B MAIIMHOCTPOUTENBHBIX
KOHCTPYKIUH; CTPYKTYpPY, CHOCOOBI MCIOJIb30BAHUS, BO3MOXHOCTH U
OTrpaHMYEHUs NIPOTPAMMHBIX CPEACTB MH)KEHEPHOI'O aHalIu3a i Mpo-
BEJICHUS] BUPTYAJIbHOI'O 3KCIIEPUMEHTA; COBPEMEHHBbIE MpPOTrpaMMHbIE
CpeAcTBa A pa3pabOTKH TEXHOJIOTHYECKOH M MPOM3BOJICTBEHHOM 110-
KyMEHTallU{; OCHOBBI pabOThl C CUCTEMaMM AaBTOMAaTHU3UPOBAHHOIO
IIPOEKTUPOBAHHUS

YMeTh TUIaHUPOBATh W MPOBOJIUTH BUPTYAIBHBIH JKCIIEPUMEHT, aHa-
JU3UPOBATh €ro Pe3yibTaThl; CO3/1aBaTh pacyeTHbIE MOJETH HCCle-
JIyeMBIX OOBEKTOB C HCIOJB30BAHWEM MPHUKIAJIHBIX TMPOTPAMMHBIX
CPEZCTB; BBINOJIHATH MOCTPOEHHE TBEPAOTENBHBIX U TOBEPXHOCTHBIX
MOJIeJIe C MCIIONIb30BAHUEM CHCTEM aBTOMATH3MPOBAHHOTO IMPOEKTH-
pOBaHUs; BHIOMPATh PallMOHAIBHBIN CIIOCOO MOCTPOSHHSI MOJIEIeH




Baaners HaBbIKaMU MIPOBENICHUS U aHAJIN3a PE3YyIbTaTOB BUPTYAIbHOTO
AKCIIEPUMEHTA 10 OMPEICICHUIO IKCILTYaTallMOHHBIX CBOMCTB U3/IEIHS C
MCIOJIb30BaHUEM MPHUKJIAIHBIX MPOTPAMMHBIX CPEICTB; HAaBBIKAMU I10-
CTPOCHHUS TBEPJIOTEJIBHBIX M IMOBEPXHOCTHBIX MOJIEIEH C HCIOIb30Ba-
HUEM CHCTEM aBTOMATHU3UPOBAHHOTO MPOESKTHUPOBAHUS

4. OB BEM JUCHUITJINHBI
OO6mrast TPya0EeMKOCTh MUCHHMIUIMHBI «KOHCTPYKTOPCKO-TEXHOJIOTUYECKAS
nH(popMaTHKa» cocTaBiseT 4 3.¢.
Pacrnipenenenne Tpy0eMKOCTH JUCIUTIIMHBI TIO BUJIAM 3aHSATHH
ouyHasi gopma o0yueHust

Bcero | Cemectpsl

Bunbr yueGHOM paboThI

4acoB 3)
AyauTOpHBbIE 3aHATHSA (BCEro) o4 54
B Tom uncre:
Jlexknun 18 18
[IpakTuueckue 3auarus (113)
B TOM 4ucIie B popMe IIPAKTUIECKOM TIOATOTOBKH (npu 18 18
HAIUYULL)
JlaGopatopusbie padbotsl (JIP)
B TOM 4ucIie B popMe IIPAKTUIECKOM IOATOTOBKH (1npu 18 18
HAIUYULL)
CamocrosiTeibHas padboTa 90 90
KypcoBoii npoexT (padoTa) Her Her
KoHTtposibHas pabota Her Her
Buapl mpoMeKyTOYHON aTTeCTalluu 3a4eT 3a4eT
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 144 144
3a4.e1. 4 4

3a04Has popma 00yueHus

Bcero | Cemectpsl

Bunbr yueGHOM paboThI

4acoB 7
AyIHUTOpPHBIE 3aHATHS (BCEr0) 10 10
B Tom uncre:
Jlexmu 4 4
[TpakTuueckue 3ausatus (113)
B TOM 4ucCIIe B GOpMe MPAKTUUECKON TIOJATOTOBKH (npu 2 2
HAIU4ULL)
JlabopaTtopusbie pabotsl (JIP)
B TOM 4ucCIIe B pOopMe MPAKTHUUECKON TTOJATOTOBKH (npu 4 4
HAIUYULL)
CamocTrosiTeibHasi padoTa 130 130
KypcoBoii ipoekt (pabora) Her Her
KontponbHas pabota Her Her




Yacel Ha KOHTPOJIb

BI/II[BI HpOMG)KYTOqHOfI aTTcCTalun

3a4CT

3a4CT

OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI

3a4.C.

144
4

144
4

5. COAEP’) KAHUE JUCHUIIITUHBI (MOYJISA)
5.1 Conep:kanue pa3iejioB JUCHMILUIMHBI M pacnpeaejeHue TPYyA0eM-
KOCTH 110 BHJaM 3aHATHH

ouyHasi gopma o0yueHust

Ne
/1t

HaumMeHoBaHUE TeMbI

Conepxanue pazzena

Jlekn

[Ipax
3aH.

J1ab.

3aH.

CPC

Bcero,
qac

1

OCHOBHBIE  TOJIO-
JKEHUSI  YHCIICHHBIX
METOJIOB  MOJEIH-
pOoBaHMA KOHCT-
pyKIMil U mpouec-
COB

Ponb BEIMHCIUTEIBHBIX METOAOB B MH)KCHEPHBIX pacue-
TaX. OCHOBHBIE JTallbl YHUCIEHHOTO HCCIEIOBaHUSI
MPOYHOCTH KOHCTpYKImiA. [locTpoeHme ¢u3ndeckoi
Mozenu. IToctpoeHne mareMaTHuecko mMoaenu. Meron
UCCIIEIOBaHMU MAaTEMAaTHYECKONM MOJENN U aHalu3 IOo-
Jy4EHHBIX pe3yNIbTaTOB.

Unes u o6macts npumenerust MK3. OCHOBHBIC TOHSATHSL.
OcCHOBHBIE 3Talbl IpakTHYeckoi peanu3anuu. Koneunsle
aneMeHThl. IlocTpoeHHe CEeTKM KOHEYHBIX 3JIEMEHTOB.
TouHoCTb pe3ynbTaToB. [Ipumeps! peleHus NpocTenmnx
3amay MKD Ha OCHOBe CTEp:KHEBOTO U 0aj04HOrO dJe-
MEHTOB.

I'pannunble ycnoBus pacdeTHOM mopnenu. Harpyskum u
OTpaHHWYEHUs cTereHed cBoOoapl. OOmas mocnenoBa-
TENBHOCTh ACHCTBUH NPU CO3JaHUM PAaCYETHON MOIEIH.
XapakTepucTHKa OOBEKTOB IPWIOKEHUS HAarpy3ok |
OTpaHUYEHUH cTeTIeHeH CBOOOIbI B MOAEISIX C Pa3INIHON
Pa3sMEPHOCTBIO KOHEUHBIX 3JIEMEHTOB. BHIbI Harpy3o0k u
KOMaHJbl UX 33JaHUs B Pa3JIMYHBIX THUIax aHaim3a. Ha-
3Ha4YeHHE M CIIOCOOBI 3aJaHHs OTPAaHNUYEHUH Ha CTEICHH
cBoOopl. Mcmionp30BaHue CHUCTEM KOOpAMHAT (OpPTOTro-
HaJbHBIE, IWIMHAPUYECKHE M cepudecKkue) U ToJei
JAHHBIX (TaOMUIbl U GOpMyIbl) Uil OnpeseseHus Ha-
TPY30K U OTpaHHYCHHUH CTENIeHEeH CBOOOIBI.
MogenupoBaHue yCIOBHH B3aMMOJAEHCTBHS KOMIIOHEH-
TOB B cOopkax. OnpezeneHre 00BbEKTOB MOICIUPOBAHUS
(KOHTaKT TOBEPXHOCTH-TIOBEPXHOCTb, CKJICHBAHHE II0-
BEPXHOCTH C IIOBEPXHOCTBIO WIN pPeOpoM), M HMX HC-
HOJb30BAHUE ANl MOJEIUPOBAHMA KOHTAKTHOTO B3au-
MOJIeHiCTBHS MEXIy KOMIIOHEHTaMH B MOJENIIX COOpOK.
OmnpeneneHne UCXOAHBIX W IEJIEBBIX PETHOHOB ITOBEPX-
Hoctu. Ompenernenne mapaMeTpoB KOHTaKTHOHM KeCTKO-
CTH TIpH B3aMMOJEHCTBHM KOMIIOHEHTOB, YUeT Hadajlb-
HBIX 3a30pPOB ¥ MPOHUKHOBEHUH. JONIOTHUTENEHBIE BUIBI
Pe3yIBTATOB IS 3a0a4M KOHTAKTHOTO B3aMMOICHCTBHSL.

40

57

OcCHOBHEBIE BUJIBI
HH)KEHEPHOTO aHa-
T3 KOHCTPYKITHA

JIuneinb1i CTaTUYECKUH aHanu3 HaIpsKEH-
HO-Z1e()OPMUPOBAHHOTO COCTOSIHUA. OTmpeneneHue Jiu-
HEIHOT0 CTAaTUYECKOro aHalHu3a M METOJbl PELICHUS
CHUCTEMBl YpaBHEHHUH paBHOBecHUs. 3aJjaHue MapaMeTpoOB
peleHus CTaTUYECKOT0 aHammu3a HAIPsKEH-
HO-JIe)OPMUPOBAHHOTO cOCTOsIHUA. OTpaHUyYeHUs] NpH-
MEHMMOCTHU JIMHEHHOT0 CTaTUYECKOro aHalu3a, MpUHS-
Thle YNPOINAIOUINE THIIOTE3bl, MHTEPIPETALUsS Pe3yJib-
TATOB aHAJIM3a.

ONTUMU3aIMOHHBIN aHAM3. Buapl onTuMm3anuu (reo-

10

18

50

87




MeTpHUUecKasl, mapameTpudeckas, Tomnosnoruueckas). He-
00XOJMMBIC WCXOJHBIC JAHHBIC U PEIICHUS ONTUMHU-
3al[MOHHOTO aHaju3a. DJIEMEHTHI 3aJayd ONTHMHU3AIHU
(meneBast GyHKINS, IPOCKTHBIC ITEPEMEHHBIE U OTpaHU-
YeHHs) U CIIOCOOBI M3 MPECTaBICHNA. AHAIIN3 YyBCTBU-
TENBHOCTH TEOMETPHH [UII OOOCHOBAaHHOTO BEIOOpa
MPOEKTHBIX IepeMEHHBIX. KOHTpONBHBIE MapaMeTpsI
ONTHUMHU3AIHOHHOM 3a7jauM M X BIMSHHE Ha CXOAUMOCTh
pe3ynbratoB. [IpocMOTp U aHANIU3 Pe3yNIbTATOB.
Henunelinpiii aHanu3. BBeneHyue B HEIMHECHHBIA aHATIN3,
0COOCHHOCTH KOHECYHO-3JICMCHTHOI'O aHajH3a C Yy4eTOM
HEIMHEWHOTO TMOBEJCHUsI KOHCTpYKUUU. [ eomerpuue-
CKasi HEJTMHEHHOCTH (Ooubime aedopMaliu U mepeMe-
LICHHUs) U HEJIMHEMHOCTh MaTepHuajioB (MCIOJb30BaHUE
IUarpaMM «HampspDKeHHe-IeGopManus A ONHCAHUSL
MOBEJICHUS MATEPHaJOB IOCIE MOCTIDKCHHS Tpeaera
MPONOpUHOHANBHOCTH). OCOOCHHOCTH peIIeHUs 3amad
HEIIMHEWHOTO KOHTAKTHOTO B3amMojeiicTBus. Mreparu-
OHHOC pelIeHHe HEeTMHEeWHBIX 3amad. [IpocMoTp W WH-
TepIIPETaIs Pe3yIbTaTOB.

AHanu3 pacnpoCTpaHeHUs TEIUIOTHL. [ paHWUYHBIE yCIo-
BUS TEIJIOBBIX 3ajad. Pusznueckue CBOWCTBAa Marepua-
noB. @opMyIHMpOBaHUE U PEIICHNUE 3a]a4 TEPMOYIPYTo-
CTU. AHamu3 pe3yabTaToOB.

OcHOBHBIE HaNpaBIEHUS PA3BUTHS CUCTEM MHKEHEPHOTO
aHanmm3a ¢ ucrons3oBaarneM MKD. O030p creruanms3u-
POBaHHBIX TIPHUKIIAJHBIX MAKETOB JJIsI HHXCHEPHBIX pac-
YETOB B 00JIaCTH CBAPKH.

Hroro
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90

144

3a04Has opma 00yueHuUs

HaumeHoBaHMe TeMbI

Coneprxanue paszena

Jleknn

[pax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

OCHOBHBIE MOJOXKEHUS
YUCJIEHHBIX  METOJIOB
MOJIEIMPOBAaHUS  KOH-
CTPYKILUI U IIPOLIECCOB

Ponb BBIUMCIMTENBHBIX METOJOB B HMHXKEHEPHBIX
pacuerax. OCHOBHBIE ATalbl YUCIEHHOIO UCCIEN0Ba-
HUS NIPOYHOCTH KOHCTpyKIMH. IlocTpoenue ¢pusnde-
ckoit mozenu. [loctpoeHue MareMaTH4ECKON MOJENH.
Metox wucClIeOBaHUS MaTeMaTHUYECKOW MOAETH |
aHaJIN3 TIOIYYEHHBIX PE3yIbTAaTOB.

Wnes u obmacts npumenenuss MKD. OcHoOBHbIE TO-
HaATUsI. OCHOBHBIE JTallbl MPAKTUUYECKON pean3allny.
Koneunsie anementsl. [locTpoeHne ceTKH KOHEUHBIX
3JeMEHTOB. TOYHOCTb pe3yibTaroB. [Ipumepsl pe-
meHust npocredmux 3azad MKD Ha ocHOBe crepik-
HEBOTO U 0AJIOYHOTO AIIEMEHTOB.

I'pannunsle ycnoBus pacueTHol moaenu. Harpysku u
oTpaHWUEHUs] CTemeHel cBoboapl. OOmmas mocieno-
BaTEIbHOCTh [EHUCTBUN IIPU CO3JAHMM PACUETHOU
MOJENH. XapaKTepUCTUKA OOBEKTOB MPHIOKEHUS
Harpy30K W OTpaHWYEHUH CTETeHel CBOOOIBI B MO-
JIENIAX € Pa3UYHOW Pa3MEPHOCTHIO KOHEUHBIX 3Jie-
MEHTOB. Buapl Harpy30ok M KOMaHABI UX 3aJaHHUS B
pa3IMYHBIX THIAX aHanu3a. HasHaueHue W CriocoObI
3aJaHus OTPaHWYCHHN Ha CTemeHu cBoOomel. Hc-
MOJb30BAHUE CHUCTEM KOOPAMHAT (OPTOrOHAJBHEIE,
WIMHAPUYECKUEe U c(hepHdecKre) U IoJIeHd TaHHBIX
(Tabmuupl 1 GOPMYITBI) IS ONPEACTICHUS HArPY30K U
OTpaHUYCHUH CTeTIeHEeH CBOOOIBI.

MoaenupoBanue YCJIOBUH B3aUMOJECUCTBUS KOMIIO-
HEHTOB B cOopkax. Onpenenenne 0ObEKTOB MOJEIIH-
poBaHUS (KOHTAKT MOBEPXHOCTh-TIOBEPXHOCTH, CKIICH-
BaHHE MMOBEPXHOCTH C TIOBEPXHOCTHIO MU PeOpOM), 1

60

66




MX WCIIOJIb30BAHUE JUIS MOJCIMPOBAHMUS KOHTAKTHOTO
B3aUMOJICHCTBUSI MEXK/1y KOMIIOHEHTAMHU B MOZEISX
cbopok. OmpezienieHre UCXOIHBIX M IENEBBIX PETHO-
HOB moBepxHocTH. OmpezneneHue napaMeTpoB KOH-
TaKTHOM KECTKOCTH TIPU B3aUMOAEMCTBUM KOM-
MIOHEHTOB, Y4eT HadajJbHBIX 33a30POB M IPOHHKHOBE-
HUH. JIONOTHUTENbHBIE BUABI PE3yIbTATOB JUIA 3a/1a91
KOHTAKTHOTO B3aHMOJCHCTBHS.

2 |(OcHoBHble BHUIBI WH-|JIMHEHHBIN CTaTUYECKHI aHaJIN3 HaIpsHKEH-
JKEHEPHOTO  aHall3a|Ho-medopMupoBaHHOTO —cocTosHUA.  OmperneneHue
KOHCTPYKLUH JIUHEHHOT0 CTATUYECKOT0 aHAIM3a U METObI PEIICHHUS
CUCTEMBl YpaBHEHHI paBHOBecHs. 3a/laHue MapameT-
POB pEIleHUs] CTATHYECKOrOo aHalu3a HampsKeH-
HO-eOpMUPOBAHHOTO  cocTosiHusA. OrpaHWYeHUs
MPUMEHUMOCTH JIMHEHHOTO CTAaTHYECKOr0 aHalu3a,
MPUHSTHIE YIPOIIAIOIIKNE THUIIOTE3bl, MHTEPIPETAIUs
Pe3yIbTaTOB aHAIN3A.

OnTUMH3aIMOHHBIA  aHanu3. Buabl onTHMHU3aun
(reomerpuyeckas, IMapaMeTpuUveckas, TOIIOJIOTHYIE-
ckas). HeoOxoammMple MCXOJHBIE JaHHBIC IS PEIICHUS
OIITHMU3AIMOHHOr0 aHaJIn3a. DJIEMEHTHI 3aadd OIl-
tumu3aimu  (eneBass (GYHKIHS, MPOCKTHBIC Mepe-
MECHHBIC M OTPAHUYCHHUSA) M CIIOCOOBI M3 MPEACTaBIIC-
HUS. AHamM3 YYBCTBUTEIBHOCTH TE€OMETPUU IS
00OCHOBaHHOTO BBIOOpa MPOEKTHBIX IEPEMEHHBIX.
KoHTponbHbIE mapaMeTpbl ONTUMHU3AIMOHHON 3a7aun
Y UX BIIMSIHUE HA CXOJAUMOCTh pe3ynbTaToB. [IpocMoTp
W aHAJH3 PEe3yIbTATOB.

Henunuetlineli ananu3. BBenenue B HeMMHEWHBIN aHa-
JIN3, 0COOEHHOCTH KOHEYHO-3JEMEHTHOIO aHalh3a C
Y9eTOM HENMHEHHOTO TIOBEACHUS KOHCTPYKIIHH.
Ieomerpruueckast HenWHEHHOCTH (Oonbmme medop-
MAIIMH ¥ IIepEeMEIICHNUs ) U HEeTMHEHHOCTh MaTepHAIIOB
(ucnonp3oBaHuE JuarpaMmm «HampshKe-
Hue-nehopmanus» AN OMHCAHUS TOBEJCHUS Marte-
pUANIOB TOCJe JOCTHXEHHs Ipeaeia MpOMopIro-
HasbHOCTH). OCOOEHHOCTH pELIeHHs 3a]ad HeJu-
HEWHOr0 KOHTAaKTHOIO B3auMojeicTBud. HMtepauu-
OHHOE pelIeHue HeIuHEeHHbIX 3ajad. IIpocMorp u
HHTEPIPETANHs pe3yIbTaToB.

AHanu3 pacnpoCTpaHEHHUs TEIUIOTHL. | paHWYHEBIE yC-
JIOBHMSI TEIUIOBBIX 3axady. dusnyeckue cBOWCTBA Ma-
TepuanoB. QopMyIHpPOBaHHE W PEUICHHE 3a4ad Tep-
MOYIPYTOCTH. AHAIIN3 PE3yIbTaTOB.

OCHOBHBIE HAIPaBJICHUS PA3BUTHUS CHUCTEM WHXKE-
HEpHOTO aHanmm3a c wucnois3oBanneM MKD. O630p
CTIEIUAIM3UPOBAHHBIX  MPHUKJIAHBIX TAKETOB IS
WHXEHEPHBIX pacyeTOB B 00JIACTH CBAPKH.

Hroro| 4 2 4 1130] 140

5.2 IlepeyeHb J1a60PaTOPHBIX PadoT

1. OcHOBBI pabOTHI C CUCTEMaMK UHXKEHEpHOTo aHanu3a. Co3/1aHue MpoeKTa.
Crpykrypa naHHbiXx U ¢aiisioB moaenu. Tumbsl pemaembix 3anad. OCHOBHBIE
CTPYKTYPHBIE SJIEMEHTHI PACUETHOU MOJEIH.

2. Busibl KOHEUHBIX 3JIEMEHTOB. BbIOOp YPOBHS U CTENEHU JUCKPETU3ALNU
Mojienu. KoHTposib kauecTtBa ceTku. CONpsKEeHUE KOHEUYHO-3JIEMEHTHBIX CETOK.
PenaktupoBanue 351eMEHTOB U y3710B KO Monenu.

3. Pemienne KOHTAaKTHBIX 3a7]a4 MEXaHUKH METOJIOM KOHEYHBIX DJIEMEHTOB

4. MoienvpoBaHHu€e HarpeBa MnoJIBUKHBIMU UCTOYHUKAMU TEIIOTHI




6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B cooTBeTcTBUMU C y4eOHBIM IUTAHOM OCBOCHHME JMCUHUIUIMHBI HE Tpeay-
CMaTPHUBAET BBIMOJIHEHUE KYyPCOBOIO MPOEKTa (pabOoThl) MJIK KOHTPOJILHON paOOTHI.

7. OHEHOYHBIE MATEPHUAJIBI UISA ITPOBEAEHUSA ITPOMEXY-
TOYHOM ATTECTAIIMH OBYYAIOIINUXCS IO JUCIHUILINHE
7.1. Onucanue mokasareJjieili 1 KpuTepueB OLECHUBAHUSA KOMIICTEHIUH
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynpraThl TEKylIero KOHTPOJISI 3HAHUM M MEXCECCUOHHOM aTTECTaluu
OLICHUBAIOTCA I10 CIEAYIOLIEH CUCTEME:

«aTTCCTOBAH»,
«HEC aTTCCTOBaH).

PesyabTaTbl 00y4eHMsi, XapaKTepH-

Kommne- Kpurepun He
3ylouue ATTecTOBaH
TEHUM | ¢opMUPOBAHHOCTS KOMIETEHIMH OLleHMBAaHUSA aTTecTOBAaH
[K-1 ([3saTrs ctpykrypy, mnopsmok wul|lloxHoTa, 0000IEHHOCTE|3HACT CTPYKTYPY, MOPSIOK U|OTCYTCTBYIOT
crocoOBl  CO3MAHHA PACUYETHBIX [ CHCTEMHOCTh 3HAHUH CHOCOOBI CO3MAHHS pacyeT-| 3HAHUA
MoOJenel U3Aenuil Mpu NpPOEKTH- HBbIX MOJENIed H3JeIuil npu
poBaHUM JeTaledl U Y3JI0B Ma- NPOEKTUPOBAHUH JAeTanei U
ITMHOCTPOUTENBHBIX ~ KOHCTPYK- y3JI0B MaIllIMHOCTPOUTEIIBHBIX
Ui, CTPYKTypy, CHOCOOBI HC- KOHCTPYKLUH; CTPYKTYDY,
[I0JIb30BAHUS, BO3MOXXHOCTH U CIIOCOOBI HCIOJIb30BAHUS,
OTpaHUYCHUS MIPOrPaMMHBIX BO3MOXHOCTH M OTpaHHYe-
CPE/ICTB MH)KEHEPHOI'O aHaju3a HUS TPOTPaMMHBIX CpPEJCTB
JUIsL TPOBEACHHUS BUPTYaIbHOTO MHXEHEpHOT0 aHanu3a s
JKCIIEPUMEHTA; COBPEMEHHBIE MPOBEJIEHUSI  BUPTYaJIbHOI'O
MIPOrpaMMHBIE CPEACTBA JIJs pas- JKCIIEPUMEHTA
pabOTKH  TEXHOJNOTHYECKOH U
MIPOU3BOJICTBEHHOW  JTOKyMEHTa-
[IMW; OCHOBBI PabOTHI C CHUCTEMa-
MH aBTOMAaTH3UPOBAHHOTO TMPO-
€KTUPOBAHUS
YMeTh IUIaHUPOBATH U MIPOBOAUTH |CTENEHh  CaMOCTOSITENb-|YMeeT IUIaHUPOBaTh U IPO-|OTCYTCTBYIOT
BHUPTYaJIbHBIN SKCIIEPUMEHT, [HOCTH TIPU HUCIOIb30Ba-|(BOJUTh BUPTYAIBHBI 93KC-| yMEHUS
AaHATM3UPOBATH €T0 Pe3yJIbTaThl; |HUM CTAHIAPTHBIX CPENICTB [IEpUMEHT,  aHAJIN3UPOBAThH
co3[aBaTh PACUETHBIE MOJEIM|aBTOMATU3ALMM  IIPOEK-|ero pe3yibTaThl; CO31aBaTh
HCCIICAYEMBIX OOBEKTOB C WC-|TUPOBaHHSA pacdyeTHble MOJENU Hccie-
10JIb30BaHUEM MIPUKIIAJTHBIX JyeMbIX OOBEKTOB C HC-
MIPOTrPAMMHBIX CPEJACTB; BBIIOJI- MOJIb30BAHUEM  TMPUKJIAaJHBIX
HATH NOCTPOEHUE TBEPJIOTEIBHBIX MPOTPAMMHBIX CPEJICTB
U TOBEPXHOCTHBIX MoJeNed ¢
HCIOJIb30BAHUEM CUCTEM aBTO-
MaTH3HPOBAHHOTO TIPOEKTHUPOBA-
HUS;, BBIOMpaTh paoOHATbHBINA
CIoco0 MOCTPOEHUST MOJIENeH
Baaners HaBbikamu mpoeneHus|CaMocTosiTeTbHOE — NpH-|Biajgeer HaBBIKAaMH TIPOBE-| OTCYTCTBYIOT
U aHajgm3a pe3ylIbTaTOB BHPTY-|MEHEHWE 3HAHWH W yMe-|IeHWS W aHammM3a pe3yibTa-| HaBBIKH
AIbHOTO HKCIEPHUMEHTA IO ONpe-|HWiH, OCYIIECTBIEHUE B|TOB BHPTYaJbHOI'O 3KCIEpPHU-
JIEJIEHUIO SKCIUTyaTallMOHHBIX | pa3InYHbIX CUTyalMsSX [MEHTAa IO  OIPEAEICHHIO
CBOMCTB M3JEJIM C HCIOJb30Ba-|AESITENBHOCTH,  OTHOCS-|3KCIULyaTallMOHHBIX CBOMCTB




HHUEM IPUKIAIHBIX IPOrPAaMMHBIX |IEHCS K JaHHOM KOMIIe-|M3/ieNusl C HCIOJIb30BaHUEM
CPEICTB; HaBBIKAMU IIOCTPOEHMSI [TEHIUU MIPUKJIAAHBIX TPOrPaMMHBIX
TBEPAOTEIBHBIX M IIOBEPXHOCT- CPEnCTB.

HBIX MOJIEJICH C MCHONB30BaHUEM
CHCTEM  aBTOMAaTHU3UPOBAHHOTO
MIPOCKTHPOBAHMIS

7.1.2 JTan npomMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pe3ynbpTaThl MpOMEKYTOUHOTIO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe
JUTsL OYHOUW (pOopMBI OOydeHHMsI, / ceMecTpe s 3a09HOM (POopMbI OOyUCHHUS IO Ye-
ThIpex0auIbHON cucTeME:

COTJINYHOY;

«XOpOILOY;

«YZAOBJIETBOPUTEIILHOY;

«HEYJOBJIIETBOPUTEIHHOY.

K Pe3yabTaThl 00yueHus, K -
OMIIC- XapakTepusyuue UTCPUN (Y OBJI
TeHIus cq)EPMl/lpl:)BayHHI(I)ICTL OIIEI!)HHBEHHH OranaHo Xopoio Ynosi. A
KOMIICTCHIIHN
IIK-1 [3nats  cTpykTypYy,|llonHoTa, 3HAeT BIMSHMUE|3HACT  OCHOBHBIE|3HAET OCHOBHBIE| OTCYTCT-
MOPSIIOK M CIOCO0bI |00001IeH- pa3NUIHBIX MOJIOKEHHS METO/Ia|TUIIOBBIE 3aJa4l| BYIOT
CO3JIaHUSI PACUCTHBIX|HOCTh M CHC-|(DaKTOPOB  Ha|KOHEYHBIX J7e-|uccaeI0BaHNs H| 3HAHUA
Mozenen U3JEIUi | TEMHOCTD TOYHOCTh PE-|MEHTOB M AaHAIH3a|[IPOEKTHPOBA-
IIPH NPOEKTUPOBAHUH [3HAHUI 3y/IbTaTOB NONY4YEHHBIX  pe-|HHS, OpUEHTH-
JeTajedl W y3JOB pacuera MKD [3ynbTaToB; 3HaeT|poBaHHBIE  Ha
MAaIIHHOCTPOUTENb- OCHOBHBIE  BUJBI|IPUMEHEHHE
HBIX  KOHCTPYKIHII, KOHEYHBIX 3J1e- [KOMIIBIOTEPHBIX
CTPYKTYpPY, CIOCOOBI MEHTOB,  IpHMe-|METOJOB; 3HaeT
HCTIOJb30BaHuUS, HAIOIIUXCA JUIS|OCHOBHBIE  TIO-
BO3MOKHOCTH U OT- pelieHns MEXaHH-|IOKeHHsT  YHC-
paHUYeHUS po- YeCKMX M TeIUIO-|JI€HHBIX MeTO-
TPaMMHBIX  CPEJCTB BBIX 3a/1a4 JIOB  MOJIEIHPO-
WH)KEHEpHOTO  aHa- BaHUS  KOHCT-
JM3a AJIs IPOBEACHUS pyKuui
BUPTyallbHOTO  JKC-
MEPUMEHTa;  COBpE-
MEHHBIE TIPOTPaMM-
HBIE CpEACTBA JUIA
pa3paboTKu  TEXHO-
JIOTUYECKOM M IIpo-
U3BOJCTBEHHOW  J10-
KyMEHTAI[IH; OCHOBBI
paboThl ¢ cucTeMaMu
aBTOMaTH3UPOBAH-
HOTO  IPOEKTUPOBA-
HUs
Ymers mnanupoBath|CTeneHb — ca-| yMeeT 3aja- | yMeeT BhIOpaTh M | yMeeT pemarh | OTCYTCTB
U HPOBOJUTH BHUPTY-[MOCTOSITENb- |BaTh CIOXKHBIE | 3aJaTh 3aKOH Me- | JIMHEHHBIE 3a- YIOT
AJIBHBIN JKCHEPU-|HOCTU IIpH| 3aKOHBI M€Xa- | XaHUYECKOro M | Jayd MEXaHUKU | yMEHHUs
MEHT, aHaJIU3UPOBATh|UCIOIb30BA- HUYECKOTO U | TEIUIOBOro rose- | aedopMmupye-
ero pe3yIbTaThl; |HUU CTaH-| TEIUIOBOro | JAEHUs MaTepuala, | MOro TBEpIOro
C03/1aBaTh PacUETHBIE |TapTHBIX MOBEJICHUS | COOTBETCTBYIONLIHIL | TeJIa M pactpo-
MOJENH  HCCIeAye-|CpelcTB aBTO-| MaTepmana | MPOBOJUMOMY BH- | CTpPaHEHUS Tel-
MBIX OOBEKTOB C HC-|MaTH3aINH Iy aHaJIN3a; YMEET | JIOTHI METO0M
MIOJIb30BAaHWEM  TIPHU-|TIPOEKTHPO- pemaTs HelnnHel- | KOHEYHBIX dJie-
KJTaTHBIX Ipo-|BaHUsA HBIC 33249l MeXa- MEHTOB
TPaMMHBIX  CPEJICTB; HUKH J1eopMu-
BBINOJIHATH To- pyeMoro TBEpA0ro
CTpOEHUe TBEPJIO- TeJsa ¥ pacipo-
TENbHBIX U MOBEPX- CTpaHEHHUs TeIJIo-




HOCTHBIX MOJeJNell ¢
HCIIOIb30BAHHEM
CHCTEM aBTOMATH3M-
POBAaHHOTO TIPOEKTH-
poBaHHUS; BEIOMpPATh
palMOHANbHBIA  CHO-
co0 TOCTpOeHus Mo-
nenei

ThI METOIOM KO-
HCYHBIX 3JICMCHTOB

Baagerr HaBBIKaMU
MPOBEICHUS ¥ aHa-

Camocros-
TENbHOE TPH-

3amaun pe-
[IEHE] B IOJI-

[Iponemonctp
HPOBAH BEPHBIN

[Iponemonctp
HMPOBAH BEPHBIN

OTCYTCTB
YIOT

JIN3a PE3YJIbTATOB|MCHCHUEC 3HA-| HOM 00BeMeE U X04 peUICHUSA BCEX, | XOJ PCIICHUA B | HABBIKU
BUPTYAJIBbHOI'O 9KC-|HUM U yMeHHﬁ, TOJTY4YCHBIL HO HC MOJYYCH OOJILIINHCTBE
NEPUMEHTA IO OIIPEC-|0CYIIECTBIIC- BCPHBIC OTBC- BepHLIﬁ OTBCT BO 3aJa4

JCICHUIO OKCIITya-|HUe B pas- ThbI BCECX 3aJjadyax

TAllMOHHBIX CBOMCTB
n3acinAa ¢ UCIOJIb30-
BAaHUCM TPHUKIAJAHBbIX

JIMYHBIX CH-
Tyaqusax aes-
TCJIBbHOCTH,

IIPOrpaMMHBIX 0THOC$IH.[€I>1C$I
CpCACTB; HAaBbIKAMHU|K JTAaHHOM
MOCTPOCHHA TBEPAO-|KOMICTCHIINN

TENBHBIX W TOBEPX-
HOCTHBIX MOJEJIEH ¢
HCITOJIb30BaHUEM
CUCTEM aBTOMATU3U-
POBaHHOT'O MPOEKTH-
poBaHus

7.2 TlpuMepHbBIil NMepevyeHb OLEHOYHBIX CPeICTB (THMOBbIE KOHTPOJIb-
Hble 33/IaHUS WJIH HHbIe MAaTepPHAJbl, HEOOXOAMMBbIEe VISl OLEHKH 3HAHMM,
YMEeHUIi, HABBIKOB U (MJIM) ONBITA A€ATEJILHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHPOBAHUIO

Bomnpoc 1. /Insg kakux nened KOHCTPYKTOP MCHOJB3YET "MeTon KOHEUHBIX
sanemenToB" (MKD)?

A. Jlnig co3iaHust MaTpuLbl 5KECTKOCTH MOJEIH.

B. Jlns onpeneneHusi CTOMMOCTH KOHCTPYKIUU.

C. Jlns onpeneneHust MacChl KOHCTPYKITHH.

D. [lns onpeaeneHus: HanpsoKeHU U gedopmanuii B KOHCTPYKIIAH.

E. lns co3ganus ceTku.

F. ns onpenenenusi BHyTPEHHUX YCUITUH.

Bonpoc 2. B monenu 520 y3in0B u 800 koHEUHBIX 351eMeHTOB. 50 y3710B
">xecTkO" 3akperuieHsl, a Apyrue 100 3akpernieHbl TOJBKO OT CMELIEHH 1o ocH X.
B kaxxnom y3ne 3 crenenu cBo60161. UeMy paBHO YHMCIIO HEM3BECTHBIX MOJICTH?

A. <500

B. 800

C. 1310

D. 1410

E. 1560

F. > 2000

Bonpoc 3. Kakas 13 3a7a4 He MOKET ObITh pellieHa aHATUTUYECKH U TpeOyeT
YUCJICHHOTO pEelIeHUs?

A. Konebanwue mapa.

B. TeueHnne BO31yIIHOTO MOTOKA YEPE3 MPONEIIEP.



C. KonteHTparus HanpsiKeHHi BO3JIe OTBEPCTHSL.

D. N3ru6 TOHKOCTEHHOM MJIACTUHBI.

Bonpoc 4. Kakoif 13 napameTpoB KOHEYHO-3JIEMEHTHOM MOJIeJI HanOOJIb-
10007070

A. Yucno 37eMEHTOB.

B. Uucrno y310B.

C. Yucno cremneHei cBOOOIBI.

D. Yuciio KUHEMAaTHYECKUX TPAHUYHBIX YCIOBHM

Bomnpoc S. Kakoil 3Tan BBINOJIHAETCS NOCIE CO3JaHUsI TBEPAOTEIBHOU MO-
JEJIH.

A. Coznanne KO cetku.

B. ®opmMupoBaHre MaTPHUILbI )KECTKOCTH.

C. Pemienue cuctemsl ypaBHeHuit MKO

D. Pacuer nanpsioxeHuit u neopmanuit

Bomnpoc 6. YkaxuTte MakcuMalibHbIl pazmep 3a1auu MKD, KoTopyro MOXHO
pemnTh Ha nepcoHanbHOM KommbioTepe? (N - Yucno creneneit ceoboast (CC))

A. 1,000 CC

B. 100,000 CC

C. 100,000,000 CC

Bomnpoc 7. UTo HEBO3MOKHO MPHU MOCTAHOBKE 3aAauu s pemenns MKD

A. Hanu4aue 31€MEeHTOB IEPBOrO M BTOPOTO MOPSAIKOB B OJJTHOM MOJIEINH.

B. Hannuue crepkHEBBIX, 0ATOUYHBIX U O0OJOUYEUYHBIX AJIEMEHTOB B OJHOMN
MOJEIIH.

C. Hanuame 371€MEHTOB C HYJIEBOH KECTKOCTHIO.

D. Hanuuue 351eMEHTOB ¢ 04€Hb OO0JIBILION KECTKOCThIO

Bonpoc 8. Uemy paBHO MUHHMMaJIbHOE BO3MOXHOE YUCIIO Y3JIOB ISl 00B-
€MHOTI'0 JIEMEHTa?

Al

O0Ow

.2
.3
A4

mm

.8
.10
Bonpoc 9. Kakyro u3 3amau cieayer pemarh ¢ MOMOIIbIO TOHKOCTEHHBIX
AJIIEMEHTOB 000JIOUKH?
A. AHanu3 CBETOIPOHMIIAEMOCTH aBTOMOOMIIBHBIX (hap.
B. MoaenupoBanue Kpami-Tecta aBTOMOOUJIS.
C. Anamuz H/IC nonatku TypOUHBI.
D. lepopmarinu TeHHUCHOM paKETKU
Bonpoc 10. Ykaxute Hanbosiee parmoOHAIBHBIA dJIEMEHT ISl COCYJa JaB-
JICHUSL.
A. DneMeHT Oanku.
B. O0beMHBIH 2JIEMEHT - KyO.
C. YeTblpeXrpaHHbIii 0ObEMHBIH 3JI€MEHT.
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D. OcecuMMeTpUYHBINA 371EMEHT.
E. DneMeHT 000J10UKH.

7.2.2 IllpuMepHbBIi epeyeHb 3a1aHUl 1JIsl pellieHus CTAHIAPTHBIX 3a1a4

He nmpexycmoTpeno
7.2.3 IllpumepHbIii NepedeHb 3aJaHUi AJ1s1 pellleHus1 NPUKJIATHBIX 327124
1. OnpenenuTs MporuoObl, YIIbl TOBOPOTA, BHYTPEHHHUE CUIIOBBIE (DAKTOPHI B
CEUYEHHMH CTaTUYECKU HEOINpEAEIMMON AByXonopHoil Oanku. [lonepeynoe ceuenue
— MpsIMOYTOJIbHOE ¢ BbhicoTOM 80 MM 1 mmpuHoi 40 mm. Marepuan 6ajaku — cTajib

C13 (E=2-10° MIIa, 1=0.3).

M=10° Hmm
— g=5Hmm
% 7 P-1000 RRREERAEI
AT (¥ K3 Ki
a=1000 a=1000 m 7 g=1000 M

Pacuernas cxema Oanku
2. OnpenenuTs HaNpsHKEHHO-AE(QOPMHUPOBAHHOE COCTOSIHUE MPHXKUMA, H3-
roToBJIEHHOTO M3 ctamu Ctr3. YUuThIBasE OCEBYI0O CUMMETPHIO, PACCMOTPETH JIBY-
MEPHYIO MOJieb. Mcmoib30BaTh OMIKIO0 ocecuMMeTpuyHoro (axisymmetric) HJIC

KOHCYHBIX 2JICMCHTOB.
53

37

| | 79

pa=? Mia
f T
u | é\ y,
ol % S

I

8

[Tpmxum (a), pacuetHas cxema (0)
3. Haiitu pacnpenenenure TemrepaTyp B oxXJaxaaroiieM pedpe paauaTopa u3

amoMmuHMeBoro craBa. CpoiictBa wmatepuana: KXX = 220 [Ix/(m-cK),
DENS=2720 kr/m*, teruoemkocts C = 960  Jx/(xrK).
=50 °C =20 °C

a=50 Bm/ T K} a=20 B/t K7
7

/

/

oy o
ISISIE 2
SHS

oz

An
Ve

ROG6S

Dcku3 pebpa paguaropa

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
1. Ilpumenenne DBM Ha sTamax >KU3HEHHOTO ITUKJIA MPOAYKTa
2. Cucremsl aBTomMatu3upoBanHoro koHcTpyupoBanus (CAE)
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3. Uuaterpauuss CAD, CAM u CAE

4. Ponb BBIYHMCIHUTENBHBIX METOJIOB B pacueTax Ha MIPOYHOCTD

5. OCHOBHBIE 3Talbl YACICHHOTO UCCIEA0BAHUS MPOYHOCTH KOHCTPYKLIHM

6. Unes u o6nacth npumeHenus MKD

7. OCHOBHBIE 3Tallbl AITOPUTMA CTATUYECKOTO PacyeTa B CUCTEMAaxX HHXKeE-
HEpPHOTO aHaJIN3a.

8. 'eomeTpruecKOE MOJEIUPOBAHKUE B MPOrPAMMAX MHKEHEPHOTO aHAIU3A.
Crioco0bI co3AaHMsI TEOMETPUIECKUX MOJIEeH

9. Tunbl KOHEYHBIX 3JeMeHTOB. CTeneHH CBOOOJBI KOHEUHOTO 3JIEMEHTA.
Onuuu ¥ KOHCTAHTHI KOHEUHBIX 3JIEMEHTOB.

10. MaTpuia kecTKOCTH KOHEUHOTO 3eMeHTa. Ee crpykrypa. CBsi3b MeX1y
MePEMEILICHUSIMU Y3JI0B AJIEMEHTA U YCUJIUSAMHU, ICUCTBYIOIIUMH Ha HUX.

11. Pa3OuBKa reoMeTpUYECKONH MOJIENIM HA KOHEYHBIE 3JIEMEHTHI. Y TIpaBiie-
HUE MMapaMeTPaMu KOHEYHO-3JIEMEHTHOM CETKH.

12. Buabsl MEXaHMYECKUX HArpy30K U 3aKpervieHuid. [IpuBenenune Harpy3ku
Ha CUCTEMY K y3JIOBOU.

13. Buasl TemnoBbix Harpy3ok. [IpuBeneHrne Harpy3ku Ha CUCTEMY K Y3I710-
BOW.

14. Moaenu MexaHU4eCKOro NOBEACHUS MaTepHaa.

15. ®OyHKIMM OCHOBHBIX MOAYJEH MPOrpaMM HMHXKEHEPHOTO aHaIu3a:
Ipenpoueccopa, pemaress, HoOCTPOLECCOPOB.

16. [ToctrponieccopHast 00padboTka pe3ynbTaToB. OCHOBHBIE U MPOU3BOAHBIC
pe3ynbTarhl pacyeToB. TabinyHOe M rpaduyecKkoe MPEeACTaBICHUE PE3YJIbTATOB
pacuera.

7.2.5 IlpuMepHblii epevyeHb BOMPOCOB /IJIsl MOATOTOBKHU K IK3aMeHY

He npenycMoTpeHo y4eOHbIM MJIaHOM

7.2.6. MeToguKka BBICTABJIEHHUS OLEHKH MPHU NPOBEAEHUU MPOMENKY-
TOYHOH aTTecCTAllMU

IIpomexxyTouHas aTTecTanysl TPOBOJUTCS HA OCHOBE aTTECTALMOHHOIO 3a-
JAHWs IO BOIPOCAM 3a4eTa C YYETOM OLEHKH 3a PELICHNE TPUKIAAHbIX 3a1a4.

OneHka 3a BOINPOC BBICTABIISETCS 0 COOTBETCTBHHM OTBETA KPUTEPUAM
OIICHUBAHUS M3JIO)KCHHBIM B pazaerne 7.1.2. Toroserit 6amn (cpenuuii 6amn) yau-
ThIBAET 0aJul BBIMOJHEHUS aTTECTAIIMOHHOIO 3aJaHusl M Oaill 3aJaHusl TEKYILIEro
KOHTPOJISL.

OueHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISETCS B CIly4ae OTCYTCTBHUS
TBEPJbIX 3HAHUM, UM HE COOTBETCTBUS KPUTEPHUSIM OLICHKHU «YIOBJIETBOPUTEITHLHO
IIPY OTBETE Ha BOIPOC 3aueTa

7.2.7 IlacnmopT OllEHOYHBIX MATEPHAJIOB

Ko
KonTtpomupyemsie pasaenst o . | HammeHoBaHME OLIEHOYHOTO
Ne n/mt KOHTPOJINPYEMOU
(TeMbl) AMCUUTUIMHBI CpeacTBa
KOMIIETEHIINH
1 OcHoBHbIE MTo10)KeHus ynciieHHbIx | [TK-1 TecT, 3ammTa 1a00paTOPHBIX
METOJI0OB MOJIEIMPOBAHUS KOHCT- paboTt, pereHne NpuKIaIHbIX
PYKLUH 1 TPOLIECCOB 3ajad, 3a4eT
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2 OcHoBHble Bunbl uHxkeHepHOTOo|[TK-1 TecT, 3ammTa 1a00paTOPHBIX
aHaIM3a KOHCTPYKIIHMA paboT, peneHue MPUKIaTHBIX
3ajad, 3a4eT

7.3. Meroauyeckue MaTepuajbl, ONpene/siiolde NMPouelypbl OLlEHU-
BAHUS 3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TectupoBanue ocymecTBisercs, 100 NpU MOMOLIM KOMIIBIOTEPHOMN CHC-
TEMbl TECTUPOBAHHUA, JUOO C MCIOJB30BAHUEM BBIIAHHBIX TECT-33JaHUi Ha Oy-
MakHOM Hocutene. Bpems tectupoBanust 30 MuH. 3aTeM OCYIIECTBISETCS MPO-
BEpKa TeCTa 3K3aMEHATOPOM M BBICTABISETCS OLICHKA COIVIACHO METOJMKH BBI-
CTaBJICHUS OLICHKHU IIPU IPOBEAEHUYU IPOMEKYTOUHOM aTTECTALMH.

Pemenne craHgapTHBIX 3a/ad OCYIIECTBISETCS, JIMOO MPU MOMOIIU KOM-
NBIOTEPHON CUCTEMBI TECTUPOBAHHUS, TMOO C UCIIOJIb30BAHUEM BBIIAHHBIX 337a4 Ha
OymaxkaoM Hocutene. Bpems pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISAETCS
IIPOBEpPKa pelIeHus 3aJa4 SK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJMKY BBICTaBJIEHUS OLICHKU MTPHU MPOBEAECHUU TPOMEKYTOUYHOM aTTeCTALMH.

Pemenne mpukinagHbIX 3a/1a4 OCYILIECTBISIETCS, JIUOO MPHU MOMOIIM KOMIIb-
IOTEPHOI CHUCTEMBI TECTUPOBAHUS, JTMOO C MCIOJb30BAHUEM BBIJIAHHBIX 3a/1a4 Ha
OymaxxaoM Hocutene. Bpems pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISETCS
IIPOBEpPKa pElICHUs 3a]a4 dK3aMEHATOPOM M BBICTABIIIETCS OLIEHKA, COIVIACHO Me-
TOJMKH BBICTaBJIECHUS OLICHKU IIPU MPOBEACHUYU IIPOMEKYTOUHOM aTTECTALMH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 Ilepeuennb yueOHOIM JUTEPATYPbl, HEOOXOAMMOM 1JI1 OCBOEHMS M C-
HMILTHHBI

1. bynkoB A.b., bokapes [I.M. IIpuknagHbie KOMIIBIOTEPHBIE TPOTPAMMBbI
[DnexTpoHHBIHN pecypc] : Yuel. mocodue. - DIEeKTPOH. TEKCTOBbIE, Tpad. aaH. ( 3,2
M6 ). - Boponex : ®T'6OY BO "BopoHexckuil rocyAapCTBEHHbI TEXHUYECKUN
yHuBepcuteT', 2015.

2. Matsees C.A., Jlantes O.I1., MapteHoB E.A., JIutBunoB H.H. OcHOBBI
METOJIa KOHEYHBIX 2JIEMEHTOB [ DJNEKTPOHHBIN pecypc] : yueOHoe mocooue - DJek-

TpoH, gaH. - Owmck: CubAJAU, 2016. - Pexum  gocryma:
https://elibrary.ru/item.asp?id=26873329, cB0OOHBIH IOCIIC ABTOPU3ALIMH. - 3aIJ1. C
sKpaHa.3.

3. lamanun A.1O. Pac4yeTsl KOHCTPYKIIMI METOI0M KOHEUHBIX 3JIEMEHTOB B
ANSYS [DnexTpoHHbIN pecypc]: METONMUYECKHE PEKOMEHIAIMU - DJIEKTPOH. TEK-
CTOBBIE JaHHbIE.- M.: MOCKOBCKasi TOCy/IapCTBEHHAsI aKaJeMHUsl BOJHOIO TpPaHC-
nopta, 2012. - 72 c.- Pexxum nocrtyma: http://www.iprbookshop.ru/47951.html,
CBOOOJHBIH MMOCIIE aBTOPU3ALIMH. - 3arjl. ¢ IKpaHa.

4. bacos K.A. I'padpuueckuit unrepdeiic kommaexkca ANSY S [DnekTpoHHbII
pecypc] - DekTpoH. TeKCToBbIe AJaHHbIe.- CapaToB: [IpodobpazoBanue, 2017. - 239
C. - Pexxum moctyma: http://www.iprbookshop.ru/63587.html, cBoOoaHbIi mociTe
aBTOpU3AIMU. - 3arJl. C KpaHa.
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5. bacos K.A. ANSYS: cripaBo4HHK TOJTb30BaTeINs [ DIEKTPOHHBINA PeCypC]
- DJeKTpoH. TeKcToBbIe NaHHble. - CapatoB: [IpodobpazoBanue, 2017. - 640 c. -
Pexxum moctyna: http://www.iprbookshop.ru/63588.html, cBoGoaHbIN mOCTE aB-
TOpU3aIUU. - 3aril. C SKpaHa.

6. bynkos A.b., Kopuarun N.b. ABTomMatu3anus KOHCTPYKTOPCKOTO U TEX-
HOJIOTMYECKOTO MPOEKTUpoBaHus : Yuebd. mocooue. - Boponex : [OYBIIO "Bo-
POHEXKCKHI TOCYIapCTBEHHBIN TexHnueckuii yausepcutet", 2008. - 180 c.

8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYIIECTBJIEHHN 00PAa30BaTeJbLHOI0 Mpolecca Mno JUCHUILUIHHE, BKJIWYas Te-
peYeHb JMIEH3MOHHOT0 NMPOrpaMMHOI0 odecnedyeHusi, pecypcoB uH{popma-
HMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTu «HTepHET», COBpeMeHHbIX mpodec-
CHOHAJILHBIX 043 TaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. XKypuan «CAIIP u rpaduka». — DIEKTpOH. Bepcus Hayd. )KypH. - Mo-
ckBa. OOO  Kommbrotepllpece, 1997-2018. -  Pexum  gocryna:
http://elibrary.ru/title_about.asp?id=9079, cBoGoaHbII.

2. CAD,CAM,CAE observer : undopmannonHo-ananutndeckuii PLM —
xypHan. — Pura : CAD/CAM Media Publishing, 2000 -. — U3nmaetcst ¢ 2000 1. —
Pexxum moctyna: http://www.cad-cam-cae.ru/, cBoOOIHBIIA.

3. DaexTponHas Oubauoreka Hayunoit 6ubnuorexu Boponexckoro ro-
CYJIapCTBEHHOTO TEXHUYECKOTO YHUBEpCUTETa [DIEKTPOHHBIA PECypc : IMOIHO-
TEKCTOBas 0a3a JaHHBIX SJEKTPOH. JOKYMEHTOB]. - DJIEKTPOH. JlaH. - BopoHex.
2017 - Pexxum noctyma: http://cchgeu.ru/university/library/. - 3ari. ¢ sxpana.

4. Jlanb [DNEKTPOHHBIN pecypc : 3JIEKTPOH.-OMON. cucTema : MOJHOTEK-
cToBas 0a3a JAHHBIX DJIEKTPOH. TOKYMEHTOB IO TYMaHUT., €CTECTB., U TEXH. HAY-
kam| / U3a-Bo «Jlawb». - Cankrt-IlerepOypr : Jlans, 2010-. - Pexum poctyma:
http://e.lanbook.com/. - 3ari1. ¢ 3kpaHa.

5. Hayuynas DuekrponHasi buoauoreka eLibrary [DaekTpoHHBIH pecypc
! IOJTHOTEKCTOBAsl 0a3a MaHHBIX : AJIEKTPOH, KYPH. Ha PYC, aHIIL., HEM. s13. : ped. u
HaykoMmeTp. Oa3a maHHbiX| / Hayu. smektpoH. 06-ka. - MockBa, 1999- . - Pexum
noctyna: http://elibrary.ru/. - 3armn. ¢ skpana.

6. Daexrponnasi buoamoreunas Cucrema IPRbookshop [DnekTpoHHbIi
pecypc : PIEKTPOH.-O0MOJI. CUCTEMa : TTOJTHOTEKCTOBasi 0aza JaHHBIX JIEKTPOH. J0-
KyMEHTOB 10 TYMaHHT., eCTecTB., 1 TexH. Haykam| / OO0 «Aii [Tu Dp Menuay,
IIEKTPOHHOE TIEPUOMUECKOE n3aHue «WwWw.iprbookshop.ru». - Caparos, 2010- .
- Pexxum moctyma: http://www.iprbookshop.ru/. - 3ara. ¢ skpana.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMASA 15
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOIECCA
Crnenuajn3npoBaHHasi JeKIMOHHAS ayAUTOPHUsl, OCHAIIEHHass 000py10-
BAHUEM JIJISI JIEKIIMOHHBIX JEMOHCTPALMN U MPOCKIIMOHHOM armapaTypou.

JucnjieiiHbIi KJace, OCHAIEHHBIM Yy4eOHBIMHU BEPCHUSIMH  MPOTPAMMBI
Z88 Aurora, ANSYS ED10.
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10. METOAUYECKHUE YKA3ZAHUSA IJIA OBYYAIOLIUXCS 11O

OCBOEHMUIO JUCHUIIAHBI (MOLY.JIST)

[To mucnumnuae «KoHCTPYKTOpCKO-TeXHOJOrHYecKass MHPOPMATUKA» UH-
TAIOTCSI JICKIIUH, IPOBOJISATCS MPAKTHUECKUE 3aHATUA U JJAOOPATOPHBIE PAOOTHI.

OCHOBOI M3y4yeHUs NUCLUIUIMHBI SIBISIFOTCS JIEKLIMU, Ha KOTOPBIX H3Jlara-
I0TCSl HauOoJiee CyIIeCTBEHHbIE U TPYIHBIE BOMPOCHL, a TaKXe BOMPOCHI, HE Ha-
HIe/IINe OTpaXeHUs B yueOHOI uTeparype.

[IpakTHyeckue 3aHATHS HAMpPaBJICHBI HAa MPUOOPETEHUE MPAKTUYECKUX Ha-
BBIKOB pacyeTa KOHCTPYKUUN U H3ACIUN MAIIMHOCTPOCHHS] METOJOM KOHEUHBIX
3JIEMEHTOB. 3aHATUS POBOAATCA IIyTEM PEIICHUS KOHKPETHBIX 33/]1a4 B Ay AUTOPUH.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a0OpaTOPHOM OOOpPY/IOBAaHUU B
COOTBETCTBHH C METOJIMKAMHM, TPUBEICHHBIMH B YKAa3aHHUSIX K BBHITIOJTHEHHUIO padoT.

Bun yueOHbIX
3aHATUN

J1eATeNbHOCTh CTYICHTA

Jlexuus

Hanucanne KoHCHeKkTa JIEKUMH: KpPaTKO, CXEMaTH4HO, IOCIEIOBATEIbHO
(UKCHpPOBATh OCHOBHEIC MTOJIOKEHUS, BBIBOBI, POPMYITUPOBKH, 000OIICHNS;
roMeYaTh BaXXKHbIE MBICIIH, BBIICIIATH KIIFOUEBBIE CI0Ba, TepMUHBIL. [IpoBepka
TEPMHUHOB, IOHATUI C MOMOILBIO SHUMKIIONEANH, CIOBAPEN, CITPABOYHUKOB C
BBINIMCBHIBAHUEM TOJIKOBaHUH B TeTpa/ib. O003HaYeHHE BOIIPOCOB, TEPMHUHOB,
Marepuaia, KOTOPbIE BbI3BIBAIOT TPYJHOCTH, MOUCK OTBETOB B PEKOMEH-
nyeMoil nmuteparype. Ecinu camocTosTenbHO He yaaercs pa3o0parbes B Ma-
Tepuaie, Heo0X0aUMO cHOpMyIUPOBATH BOIIPOC W 33a7aTh MPETMOAABATEIIO
Ha JICKLIIMY UM HA TPAKTUYECKOM 3aHSTHH.

IIpaxTueckoe
3aHATUEC

KoHncnexktupoBanue pekoMEHAYEMBbIX HCTOYHHMKOB. PaboTa ¢ KOHCIEKTOM
JIEKIUH, MOJArOTOBKA OTBETOB K KOHTPOJBHBIM BOMPOCAM, TPOCMOTP PEKO-
MeHJlyeMoil nuteparypsl. [IpocnymmBanue ayano- U BUIEO3alUCeN MO 3a-
JAHHOM TeMe, BBIIOJTHEHUE pacueTHO-TpaUUecKuX 3a/laHuid, pelieHue 3a-
J1a4y 110 aJITOPUTMY.

JlaGoparopHas
pabota

JlaGoparopHble pabOTHI MO3BOJSIOT HAYUYUTHCS MPUMEHSATh TEOPETUUYECKUE
3HaHUS, MOJyYEHHbIE Ha JIEKIUH MPH PELICHUH KOHKPETHBIX 3a7au. UToOkI
HanboJjee palMoOHATIBHO U MOJHO MCHOJIb30BaTh BCE BO3MOXKHOCTH J1abopa-
TOPHBIX JJIsl TOJITOTOBKH K HUM HE00XO0AUMO: ClIeAyeT pa3o0paTh JIEKIHIO 110
COOTBETCTBYIOIIEH TeMe, O3HAaKOMHUTCA C COOTBETCTBYIOIIUM pPa3IesIoM
y4eOHHKa, IpopaboTaTh JOMOJHUTEIbHYIO JIUTEPAaTypy M UCTOUHUKH, pe-
INWUTH 3aa41 U BBIIIOJTHUTH APYTUC MMCbMCHHBIC 3aIaHU .

CamocTrosTenpHast
paborta

CaMmocTtosiTenpHass paboTa CTYJEHTOB CIIOCOOCTBYET TIYOOKOMY YCBOEHHS
y4eOHOTO MaTepHuajia U Pa3BUTHIO HABBIKOB camooOpazoBaHus. CaMOCTOS-
TeNbHas paboTa MmpeArnoIaraeT CIeAyIIUe COCTaBISIONIHE:

- paboTa ¢ TeKCTaMU: Y4eOHHMKaMHU, CIIPAaBOYHUKAMHU, JOTIOJTHUTEIHLHOMN JIH-
TEpaTypoil, a TakkKe MpopadOTKa KOHCIIEKTOB JICKITHIA;

= BBITIOJTHEHUEC JOMAIITHUX 3a)1aH1/1171 " pacycToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIHHOTO N3YUCHHS,

- ydactue B paboTe CTy/IeHYeCKUX HayYHbIX KOHPEPEHUIUH, OTUMIIHNAL;

- MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINU.

IToaroroBka k
IIPOMEKYTOUHON
aTTecTallun

['oTOBUTBCS K MPOMEKYTOYHOM AaTTECTAIMH CIIEIYeT CHUCTEMATHYECKU, B
TE€YeHUe BCEero cemecrpa. MIHTEHCHBHAs MOATOTOBKA JOJKHA HAYaTbCsS HE
MO3/IHEEe, YeM 3a MECAI-TIOJATOpa A0 MPOMEXYTOYHOU arrectanuu. JlaHHbIE
mepe.t 3a4eTOM C OIICHKOM, 3a4€TOM C OIEHKOU Tpu JHS (P PEeKTUBHEE BCETO
WCIIOIB30BAaTh JJIsl TOBTOPEHUS U CUCTEMATH3aIlii MaTepHraa.
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JIMCT PETUCTPAIIMA U3SMEHEHUI

/o

IlepeueHb BHOCUMBIX U3MEHEHUM

Jata
BHECEHUS
NU3MEHEHUM

[Tonnuce 3aBenyro-

mero kadenpomu, ot-

BETCTBEHHOM 3a pea-
muzanuto OITOIT
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