MunucrepeTBo o6pazoBanus U Hayku Poccuiickoii Pexepanun
DenepanbHOe rocy1apeTBEHHOE O10/KETHOE 00pa3oBaTeIbHOE YUPEKIEHUE

17576 1

BBICILETO 00pa30BaHHUS
«BaagumMupcekuii rocyiapeTBeHHbIi YHUBepPCUTeT HMeHH. Astekcanapa I'pu-

ropbesnya 1 Hukonas I'puropsesuua CToj1eTOBBIX»
(Bal'y)

PO

S e
50 00y

i
(o

cyRAPCTBeL, @ 5%

oy

H

a ('[‘j

sl
« // »

VTBEPKJIAIO

5 [IpopexTop
ofnueckoit pabore

A Allanduios

/awﬁu 2015 1.

PABOYAS ITPOTPAMMA JUCHUIIJITUHBI

Hanpagsnenue noarorosku -13.03.03 «Iuepreruyeckoe MalimHOCTPOEHUE

IIpoduiib noAroToBKH — «/IBHraTe 1 BHYTPEHHEro Cropanus»

YpoBeHb BhICHIETO 00pa30oBaHus — 6aKaJIABPHAT

®opma 00yueHHs - 0YHAasA

«Monean pacdera Ha 3JIEKTPOHHBIX BHIYMHCJIHTEJAbHBIX MAallIMHAX»

Ce- Tpyroem- | Jlek- IpakTuy. Jlago- | CPC, Popma npo-
MecTp KOCTh i, 3AHSITHH, par. qac. MEKYTOYHOT 0
3ad. e/l., qac. qac. padoThI, KOHTPOJIsI
~Hac. - o ~Hac (OK3./3a4eT)
8 3/108 8 - 16 84 3aver
Uroro 3108 8§ | - 16 84 3ayer

Baapumup 2015



1. HIEJIX U 3AJJAYU OCBOEHMU S JUCIHIUATIJINHBI
Hensmu aucnmnimubl «Mojenn pacueTa Ha 3JEKTPOHHBIX BBIYUCIUTEIbHBIX MaIIMHAX»

SIBJISIFOTCSL:
® U3Yy4YEHHE METOJa KOHEUHBIX 3JIEMEHTOB, PEAJIM30BAaHHOIO B PACUETHBIX IpOrpamMmax;

e (GopMHUPOBAHKME HABBIKOB BBIMOJHEHHUS PACUE€TOB HA MPOYHOCTH JCTalIeld B SHEPTOMAIITHHO-

CTPOCHHU;

® TI0JIyYCHHE HABBIKOB PaOOTHI C COBPEMEHHBIMU PACUECTHBIMU MTPOTPAMMAaMH;
® [I0Jy4YEHHE HABBIKOB BBHINIOJHEHUS aHaIM3a PE3yJIbTaTOB pacueTa, U UX KOPPEKTHON MHTEp-

MpETaLHUH.

3agaum AMCUMIIMHBI:
® T[IOJIyYCHHUE 3HAHUU W MPAKTUYECKHX HABBHIKOB MPOBEICHUS YMCICHHBIX PacyeTOB Ha MPOY-

HOCTb;

e (GopMHUPOBAHKE y CTYACHTOB HAaBBIKOB MCIIOJIb30BAHUSI COBPEMEHHBIX KOMIBIOTEPHBIX MPO-
rpamm.
2. MECTO JUCUHMIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuumnuna «Mojaenu pacueTa Ha 3J€KTPOHHBIX BbIYUCIUTEIbHBIX MAIIMHAX» OTHOCUTCS
K BapuaTUBHOM "yacTu 00ka b1 cTpykTypsl 6akanaBpuara.

JIJ1st yCTIenHOTo U3y4eHUst Kypca CTYEHTHI JOJKHBI OBITh 3HAKOMBI C OCHOBHBIMH TIOJIOKE-
HUSIMH BBICIICH MaTeMaTuku (IudQepeHnnaibHoe U UHTErPAIbHOE UCUYHCIICHNE), GU3UKH (CTpoe-
HUE TBEPJIOro Teja), TEOPUU TEIIOMacCOOOMEHa, CONMPOTUBIIEHUS! MaTepUaoB, YHUCIEHHBIX METO-
JIOB pacyera.

3HaHMS O CTPOCHHMM BEILECTBA, IMOJYUYEHHbIE NPU U3yYEeHUU (U3UKU, U TBEPJOTO Teja, Io-
Jy4eHHbIE TPU U3YUYEHUU CONPOTHUBIICHUS MATEpUANIOB, MO3BOJISIOT CTYAEHTaM COCTaBUThH LEI0CT-
HYIO, HEIPOTHBOPEUUBYIO KapTUHY (PU3UUECKHX IMPOIECCOB M SBJICHUM, MPOUCXOMAIINUX MPU JIe-
(dbopmManuu TBEPIOTO TeJla MO/ AeUCTBUEM PA3IMYHBIX CHJL.

3HaHMsl, NOJyYEHHbIE B KypCe BBICIIEH MaTEeMaTUKH MO3BOJISIIOT CYLIECTBEHHO OOJErYyuTh
M3Yy4YE€HHE MaTeMaTHUYeCKOTo armrmapaTa, JeKallero B OCHOBE OIMCaHMsI METOJ1a KOHEUHBIX 3JI€MEH-
TOB.

3HaHMs 0 crocobax nepenay TEIUIOThl, MOJIYYeHHbIE B IPOLECCe 3YUYEHUS TEOPUH TEIUIO-
MaccooOMeHa, MO3BOJIAIOT IMPOBOAMTH MOJICIMPOBAHHUE TEIUIONEPENauyd C MOMOIIBI0 PACYETHBIX
nporpaMmm MKD.

Jucuumnuna «Mojenu pacdyera Ha 3JIEKTPOHHBIX BBIYMCIUTENIbHBIX MalIMHAX) SBIISETCS
BAYKHOM COCTAaBHOI 4acTbhiO MpoLecca MOATOTOBKH COBPEMEHHOTO CHEHAlNCTa, BIaACIOLIEro mnep-
CHEKTUBHBIMH METOJIaMU pa3padOTKHU U MCCIEAOBAHUS TEIIOPHEPIeTHUECKUX YCTAaHOBOK, CIOCO0-
HOTO K MHHOBALIUOHHOW JESTENbHOCTH B YCIOBHUSX BBICOKOTEXHOJIOTUYHOW, MOJIEPHHU3ALIMOHHON
TEXHOJIOTMYECKOM U HAYYHOU CpeJIbl.

3. KOMIIETEHIIUA OBYYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OC-
BOEHUSA JUCHUIIJIMHBI

[Iponecc n3yyeHus: MUCUMILUIMHBI HAIIPaBjIeH Ha (OPMHUPOBAHUE CIEAYIONIUX oOmenpodec-
CHOHATBHBIX KOMITETEHIIUMN:

— CIHOCOOHOCTBIO NPHUMEHSTH COOTBETCTBYIOIIUN (PU3MKO-MAaTEeMAaTUYECKUH ammapar, MeEeTO]Ibl
aHaJll3a U MOJEJIMPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO MCCIEI0BAHUS MPU pe-
meHuu npodeccronanbubix 3a1ad (OIIK-2).

B pe3ynbraTe u3ydeHus: AMCUUIIIUHBI CTYCHT JIOJIKEH:

3namsb: YUCIIEHHBIE METOIbI pacyeTa /Ui ONpeaesIeHUs HalPsKEHHO-1€(OPMUPOBAHHOTO COCTOSI-
HHUS JeTajell JBUraTeleu.

Ymemp: cocTaBnsATE KOHEUHO-3JIEMEHTHBIE MOJIEH JI€TaJIel MOPIIHEBBIX ABUTaTENIEH.

Bnadempw: Bnanets METOIaMU pacyeTa ¢ UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX TPOTPAMM.



4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI (MOAYJIS)
«Mopgesu pacuera Ha 3JIEKTPOHHBIX BIYHCIUTEIbLHBIX MAIIHHAX)
OO61ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHYIO eauHuIly, 108 yacos, 8 cemecTp.

4.1. O0meo0pa3oBaTebHbIe MOAYJIHM JMCHUIIIHHBI

Bup! yaeOHo# paboThl, BKItOUYast O6bem DopMBI TeKy-
- CaMOCTOSITENIEHYIO PaboTy CTY- y4eOHOit LLEro KOHTPOJIA
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BBEI[EHI/IE. Hcnonp3oBanue Meroga
KoHe4HbIX 27eMeHToB (MKD) B un-
1 ( ) 8 1 1 1 4 1/50

JKeHepHBIX pacueTax. CoBpeMeHHbIE
nporpaMMHbie KoMmIuiekcbl MKO.

[epemermenust, nedopMaluu 1 Ha-

npspkeHus. 3axkoH ['yka. Tumel aHa-

JIU30B, MPOBOAUMBIX B SolidWorks

2 Simulation (SWS). O6mas nmocime- | 8 2-4 1 4 14 1/20

JIOBATEIBHOCTH MOATOTOBKU KOHEY-

HODJIEMEHTHOW MOJIENN U TIpOBejIe-
HUS pacyeTa.

ITnockast u TpexMepHasi IOCTaHOBKa 14 0.5/15 Petitunr-
3a1a4u. ’ KOHTpoJb Nel

THumb KOHECUHBIX 3JICMEHTOB, UC- 3 8.9 1 5 14 1/33
M0JIb3yeMbIX B nporpamme SWS.

3ananne QU3NKO-MEXaHUYECKHUX
5 CBOWCTB MaTepHajoB B nporpamme | 8 | 10-12 1 2 12 0,5/15
SWS.

Peiitunr-
KOHTpOJIb Ne2

KunemaTH4yecKHe 1 CTATHUECKUE
rpannunble ycaous (I'Y). Coenu-
HeHus. [ paHUYHbBIE YCIOBHS TEIUIO-
obMeHa. Yuer B KOHCUHOIJIEMEHT-
HOM MOJIEITH CUMMETPHH JIETAITH U

MPUIOKEHHBIX HATPY30K.

8 | 13-14 | 2 3 14 1/20

Hactpoiika pematens u 3amyck
nporecca Beraucienus. Komanapr
7 IIPOCMOTpa Pe3yJIbTaTOB pacyera. 8 | 15-16 1 2 12 1/33
Omnpenenenue ko3¢ UITMCHTa 3ama-

ca MPOYHOCTH.

PetiTunr-
KOHTpOIb Ne3

e

Bcero 3a 8 cemecTp 16 84 6/25 3a4eTr

HToro 3a kype 8 16 84 6/25 3ayer

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU, UCITIOJIB3YEMBIE
IPU U3YUEHUU JUCIUITJIMHBbI

[Ipu mpoBeneHuy JeKUUNA U 1aOOPATOPHBIX 3aHATUM, KOHCYJIbTAlUI UCIIONB3YIOTCS Ppasziny-
Hble 00pa30BaTENbHbIE TEXHOJIOIHH, HalpUMep, MOJIYJIbHOE 00ydyeHUe, MPU KOTOPOM IO OTAEIb-
HBIM pa3zjiesiaM Kypca (MOAYNSIM) paccKa3bIBaeTCsl, YTO HEOOXOAUMO U3Y4YUTh, LIETU U 33aJa4l U3y-
YeHMs, Kak OyJIeT OpraHu30BaHa IpOBEpKa H3y4yaeMoOro B MOJYJ€ Marepuala, IJe CTYIEHTHI
JOJIKHBI UCITOJIB30BATh ITOJYYEHHBIE 3HAHUS [IPU N3YYEHUN HOBBIX CHELUAIbHBIX IUCHUILIAH. [Ipn
MIPOBEJICHUH J1a00PaTOPHBIX PabOT MCHOJB3YIOTCS MHTEPAKTUBHBIE KOMIIBIOTEPHBIE TEXHOJIOTHHU.
[Ipu 3TOM cobit01aeTCsl MOCTOSIHHAS



oOpaTHast cBsI3b IpenojaBaTelsis U cryaeHTa. Hampumep, BHIOOPOYHO 3a/1aeTcsi CTYIAEHTaM BOIPOC
[0 HEKOTOPBIM H3Yy4aeMbIM T€MaM M CTYAEHTHI Jal0T CBOM BapuUaHThl OTBETOB. B 3ToM ciyudae
oOecrieunBaeTcsl aKkTUBHAsS POJIb CTYJICHTOB Ha 3aHATUAX, TAK KAK OTBEYATh HA BOIPOCHI MOXKET Ka-
P 9113178

3aHATHS IPOBOJATCS C UCIOJIb30BaHUEM KOMIbBIOTEPHBIX TeXHOJIOTUNA. CTyJeHTaM BbIAAETCS
pa3aaTouyHblil MaTepual (CI0XKHbIE CXEMbl, YEPTEXH U T.J.) C LEIbI0 YMEHbIIECHUS 3aTpaT BpEMEHH!
Ha 0pOpMIIEHHE CTYACHTaMHU YepTeKel U PUCYHKOB.

NudopmanrionHple TEXHOJIOTUU (MHPOPMAIIMOHHO-KOMMYHHKAaTUBHbBIE TEXHOJIOTUU) IO3BO-
JISIOT:

e craenatb oOyueHue 0osiee 3PPEeKTUBHBIM, BOBJICKAsI BCE BHIBI YYBCTBEHHOTO BOCIPHATHS
CTYZEHTA C MOMOIIbIO0 MYJIbTUMEAUNHBIX (PYHKIUN KOMIIBIOTEPHBIX YCTPOICTB;

e 00yyaTh CTYICHTOB BCE€X KaTerOpUil HE3aBUCUMO OT YPOBHSI IOJATOTOBKH;

e 00yuaTh BceX paBHOIICHHO, HE3aBUCUMO OT MECTa IIPOKUBAHUSI.

Ha mnpaktuueckux 3aHATUSAX UCHOJIB3YIOTCS METOAbI MPOOIEMHOr0 O0y4eHHsI — OpraHU3alIus
y4eOHBIX 3aHATHI, KOTOpbIE MpPENNoJiaraloT CO3JAaHHUE I0JI PYKOBOJCTBOM IpernojaBaTels Ipo-
OJIEMHBIX CUTYallUi U aKTUBHYIO CAMOCTOSITEIIbHYIO AESITEIbHOCTh CTYJEHTOB 0 UX pa3pelIeHHUIO,
B pe3yJbTaTe Yero M MPOUCXOJUT TBOPUYECKOE OBIAJeHUE MPOPECCHOHATbHBIMU 3HAHUSAMU, HABbI-
KaMH, YMEHUSIMHU U Pa3BUTHE MBICIUTENbHBIX CIOCOOHOCTEH.

YcBoeHHe CTy/leHTaMU 3HAaHUU, JOOBITBIX B XOJ€ aKTUBHOIO IOHUCKA U CaMOCTOSATEIbHOIO
peuieHus npoOiem Oosiee MPOYHbIE, YEM MPHU TPATUIHMOHHOM oOyueHuu. Kpome Toro, nmpu Takom
00yYeHUU MPOUCXOIAUT BOCHUTAHHE AKTUBHOMN, TBOPYECKOW JIMYHOCTHU CTYJECHTA, YMEIOIIETO BH-
JIeTh U pellaTh HeCTaHIapTHbIE MPOPECCHOHATIBHBIE MPOOIEMBIL.

CrynenTtam BblIAaeTCsd MHIUMBUIYyaldbHOE 3aaaHue. [loa pykoBoaCcTBOM mpenoaaBaTens CTy-
JIEHTBI PEIIAIOT BO3HUKILKE TPOOJIEMHBIE CUTYallUH, B PE3YJIbTAaTE YEro U MPOUCXOIUT TBOPUYECKOE
OBJIaJiIeHue NPO(EeCCHOHATBHBIMUA 3HAHUSIMH, HaBbIKAMU U YMEHUSIMU U Pa3BUTUE MBICIUTEIbHbBIX
criocobHocteil. [Ipu 3TOM CTYAEHTHI UCHOJB3YIOT y4eOHbIE KOMIBIOTEPHbIE IPOIPaMMBbI ISl IIPO-
BEJICHUS PacyeTOB, OCTPOEHHUS I'PpaUKOB.

AKTUBHO HCHOJIB3YIOTCS MH(GOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUHM — B3aUMHBIN
00OMEH 3JIeKTPOHHOT0 NOPT(OJINO MpenoaBaTelis U CTYACHTa, YTO MO3BOJISET CTYJEHTY HCIIOJIb30-
BaTh MaTepHajbl U3 MOPT(OIMO MPEno aBaTeis, a IpernoJaBaTeo — Jydiire padoThel CTYyJEHTOB.
Jljis 3TOrO IMPOKO UCHOJB3YIOTCS MHTEpHET—pecypchl. Takum oOpa3om, co3naercs enuHas oOpa-
30BaTeNIbHAs Cpena, KoTopas obOecmeunBaeT 3((PEKTHUBHOE B3aMMOJICHCTBHE MperojiaBaTeieii u
CTYICHTOB.

6. OHEHOYHBIE CPEJACTBA J1JIsd TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMM 11O U'TOT'AM OCBOEHUW S TUCIUATLIAHBI

B nponecce nzyueHusi TMCIUIUIMHBL KCIOJIB3YIOT pa3nyHble METOIbl KOHTpouist. Ha 3ansTu-
X TMPOBOJUTCSI NEPEKPECTHBIM OMPOC CTYIEHTOB C LENbIO BBISICHEHUS, KAK OHU YCBOWJIU TNpEbI-
nymuii Marepuain. Eciau TpeOyercs AOMOMHUTEIBHOE U3JI0KEHUE, TO JJI 3TOT0 HCIOJIb3YIOTCS Ya-
Chl KOHCYJIbTALIH.

[IpoBoauTcst pEeUTHUHI-KOHTPOJIb, KOTOPBIA BKJIKOYAET KOHTPOJIb CAMOCTOSITEIbHON pabOThI
CTYICHTOB [0 OCBOCHHIO MaTepHalia, IPOYNTAHHOTIO Ha JIEKUUAX U U3YUYEHHOTO Ha J1ab0paTOPHBIX
3aHSTHSIX.

[IpoBepka BBINOIHEHHOIN CaMOCTOSTENIbHON PabOTHI CTYIEHTOB MIPOBOJAUTCS KaK Ha JIEKIIMOH-
HBIX, TaK ¥ Ha Ja00PATOPHBIX 3aHITHSIX.

6.1. Boipochl Ha peliTHHI-KOHTPOJIb
1-i pedTHHI-KOHTPOJIb
CyTb MeTOJa KOHEYHBIX 3JIEMEHTOB. JIMCKpeTHas U HenpepbIBHASA BEIUUYUHA ((QYHKIIHS).
ANropUTM MOCTPOECHUS JUCKPETHON MOJIEH HENPEPHIBHON (DYHKIUH.
3. CAIIP, ux xnaccuduxanus, CAIIP nns pacuera Ha MPOYHOCTH, UX MIPEUMYILECTBA U HEJIOCTAT-
KH.
4. CraTuyeckuil TMHENHHBIA aHAIU3 HA IPOYHOCTb.
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. [lmockas 3a1a4a TEOPUH YIIPYTOCTH - TWIOCKas iepopMaIusl.
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8.

CraTudeckuil HeTMHENHbIN aHaAIN3.

JInHeliHas nMHAMMKA.

TennoBoit ananu3. AHalinu3 cOOCTBEHHbBIX KOJI€OaHUH.

O61as nocneaoBareabHOCTh NoAroToBku KO Monenu u npoBeaeHus pacuera.

[lepemenienusi, neopmanuu U HanpsbkeHus. 3akoH ['yka. Moynbs ynpyrocta U KoahGUIMeHT
Ilyaccona.

[Tnockast 3aga4a TEOPUH YIPYTOCTH - IUIOCKOE HANPSKEHHOE COCTOSTHUE.

2-ii peiTHHI-KOHTPOJIb
TpexmepHble KOHEUHBIE 3JIEMEHTHI.
JIByXMepHBIE KOHEYHBIE 3JIEMEHTBI.
[ToBepxHOCTHAs MOJAEIH U3 ABYXMEPHBIX KOHEUHBIX AJIEMEHTOB.
3aaHue CBOMCTB MaTepHualia B IporpaMMe JJisi H30TPOIHBIX MaTEPUAJIOB.
3aaHue CBOICTB MaTepHalia B IporpaMmMme il aHU30TPOITHBIX MaTepHaIOB.
['pannunble ycnoBus B mporpammax pacuera MKD. (onpenenenue, kakue ObIBAaIOT, Kakue IO-
I'PEIIHOCTH MOTYT BHOCUTH B pacyeT 1 IoYeMy)

3-ii peiTHHI-KOHTPOJIb
Kunemarnueckue u cratuueckue I'Y (onpenenenue). Kunemarnueckue I'Y, 3amaBaembie B po-
rpamme SW Simulatiom (3adbuKCHUpOBaHHAs TEOMETPHs, POJIMK/TION3YH, 3a(UKCHUPOBAHHBIN
LIapHUP, KPYyroBasi CHMMETPUs, OCHOBaHUE TOIMIMITHUKA, OOJIT).
Kunemarnueckue u cratuueckue ['Y (onpenenenue). Kunemarnueckue 'Y, 3agaBaembie B po-
rpamme SW Simulatiom (111 COOPOK — «GKECTKOY, «CBSI3aThY, «TOYCUHBIC CBAPHBIC IIIBBD).
Kunemarnueckue u cratuueckue I'Y (ompenenenue). Craruueckux ['Y, 3agaBaemble B Mpo-
rpamme SW Simulatiom (cuna, MOMEHT, JaBJeHUE, pabodast Harpy3Ka, TEIIoBasi Harpy3Ka).
Kunemarnueckue u cratuueckue I'Y (ompenenenue). Craruyeckux ['Y, 3agaBaemble B Mpo-
rpamme SW Simulatiom (rpaHUYHBIC YCIOBHUSI KOHTaKTa KOMIIOHEHTOB B COOpPKE, MHEPIIMOHHBIS
Harpy3Ku).
Tepmuueckuii (TeroBoi) ananu3. CriocoOs! TerIoo0MeHa.
Tepmuueckuii (TemioBoit) aHanus. ['Y temnoodmena (1-ro, 2-ro u 3-ro pona). I'Y s 3agaun
TETUTONIPOBOTHOCTH, 3a7aBaeMble B iporpamme SW Simulatiom.
Hactpoiika pematens u 3amyck mpoiiecca BelunciaeHus. KoMaHasl mpocMoTpa pesyibTaToB
pacuera.
Pacuer koadPurmenta 3amaca mpoIHOCTH.

6.2. Borpoce! K 3a4eTty

1.
2.
3.

A e

10.
11.
12.
13.
14.
15.
16.

CyTb MeTOJa KOHEYHBIX 3JIEMEHTOB. JIUCKpeTHas U HenpepbIBHASL BEMUYUHA ((QYHKIIHS).
ANropUTM MOCTPOECHUSI JUCKPETHON MOJIENH HENPEPHIBHON (DYHKIUH.

CAIIP, ux knaccudukanms, CAITP mist pacdyera Ha MPOYHOCTD, HX MPEUMYILECTBA U HEJIOCTAT-
KH.

CraTtuueckuii IMHEHHBIA aHAIN3 HA POYHOCTb.

CraTudeckuil HeTMHENHbIN aHaAIN3.

JInHeliHas nMHAMMKA.

TennoBoit ananu3. AHalinu3 cOOCTBEHHbBIX KOJIEOaHUH.

O61as nocneaoBareabHOCTh NoAroToBku KO Monenu u npoBeaeHus pacuera.

[lepemenienusi, neopmanuu U HanpsokeHus. 3akoH ['yka. Moaynb ynpyrocta 1 Ko3pGUIIMEeHT
Ilyaccona.

[Tnockast 3a1a4a TEOPUH YIPYTOCTH - IUIOCKOE HANPSKEHHOE COCTOSTHUE.

[Tnockast 3agaya TEOPUM YIPYTrOCTH - IUIOCKas JepopMarusi.

TpexmepHble KOHEUHBIE 3JIEMEHTBI.

JIByXMepHbIE KOHEUHBIE 3JIEMEHTBHI.

[ToBepxHOCTHAs MOJEH U3 ABYXMEPHBIX KOHEUHBIX AJIEMEHTOB.

3aaHue CBOICTB MaTepHalia B porpamme JJis H30TPOIHBIX MaTEPHAJIOB.

3aaHue CBOICTB MaTepHalla B IporpaMmMme il aHU30TPOITHBIX MaTepPHUAaJIOB.



17.

18.

19.

20.

21.

22.

23.

24.

25.

['pannunble ycnoBus B mporpammax pacuera MKD. (onpenenenue, kakue ObIBAaIOT, Kakue IO-
I'PEIIHOCTH MOTYT BHOCUTH B pacyeT U IoYeMy)

Kunemarnueckue u cratuueckue I'Y (onpenenenue). Kunemaruueckue I'Y, 3anaBaembie B po-
rpamme SW Simulatiom (3adbuKCHUpOBaHHAs TEOMETPHs, POJIMK/TION3YH, 3a(UKCHUPOBAHHBIN
[IapHUP, KPYyroBasi CAMMETPHSI, OCHOBAHHE ITOIIIUITHAKA, OOJIT).

Kunemarnueckue u cratuueckue I'Y (onpenenenue). Kunemarnueckue I'Y, 3amaBaembie B po-
rpamme SW Simulatiom (111 COOPOK — «GKECTKOY, «CBSI3aThY, «TOYCUHBIC CBAPHBIC IIIBBD).
Kunemarnueckue u cratuueckue I'Y (ompenenenue). Craruyeckux ['Y, 3agaBaemble B mpo-
rpamme SW Simulatiom (cuna, MOMEHT, JaBJeHUE, pabodasi Harpy3Ka, TEIJIoBask Harpy3Ka).
Kunemarnueckue u cratuueckue I'Y (ompenenenue). Craruyeckux ['Y, 3agaBaemble B Npo-
rpamme SW Simulatiom (rpaHUYHBIC YCIOBHUS KOHTaKTa KOMIIOHEHTOB B COOpPKE, MHEPIIMOHHBIE
Harpy3Ku).

Tepmuueckuii (TeroBoi) ananu3. CocoOsl Ter1000MeHa.

Tepmuueckuii (TemnoBoit) aHanu3. ['Y temnoodmena (1-ro, 2-ro u 3-ro pona). I'Y mis 3agaun
TETUTONIPOBOTHOCTH, 3a7aBaeMble B iporpamme SW Simulatiom.

Hactpoiika pematens u 3amyck Ipoiiecca BblunciaeHus. KoMaHIsl mpocMoOTpa pe3yiabTaToB
pacuera.

Pacuer koaurmenta 3amaca npoIHOCTH.

6.3 CamocTtosiTesibHAsi padoTa CTY/A€HTOB

CPC 3akitouaeTcst B mpopaboTKe y4eOHON U HaydHOW JIUTepaTyphl 110 TeME 3aHITHH, mouc-

Ke U 00paboTKe, MO COTJACOBAHMUIO C HAYYHBIM PYKOBOJUTENEM, MHGOpManuu HEoOXOIUMOH B
MOATOTOBKE SKCIEPUMEHTAIbHOM YacTU BBIMYCKHON KBaIM(pUKALMOHHONW pabOThl (MarucTepckoit
muccepranuu). Hanucanuu, mo o6paboTaHHOMY TakuM 00pa3oM CaMOCTOSITEIBHO MaTepHaly, pe-
(dbepaToB, MOATOTOBKE M MpoBeACHHIO A0KiIan0B. TemaTtuka CPC BbIOMpaeTCss MHINBUAYAILHO IS
KaXKJI0TO CTyJIeHTA.

6.4. Bonpocel 1Jis1 CaMOCTOATEILHOH padoThl CTy/IeHTa

1. Pacuer Ha NPOYHOCTH AHATTUTUYECKU U YHCIEHHBIMU METOIaMU.

Uro takoe CAIIP, CAD, CAE, CAM?

W3 kakux 371€MEHTOB COCTOUT TPEXMEpHasi TEOMETPUS ACTaI?

CyTb M€TOJa KOHEYHBIX 3JIEMEHTOB.

HenpepriBHas u 1uckpeTHast pyHKIUS.

Kycouno-nenpepbiBHas (GyHKIHSL.

CoBpemeHHbIE TPOTpaMMBbl pacueTa Ha MPOYHOCTb, UX MPEUMYIIECTBA U HEJOCTATKU.
[lepemerenus, nepopmanui 1 HaIPSKEHUS.

9. 3akon ['yka, TuHelHbIE U HEIUHENWHbIE MaTepHAaIbI.

10. CraTnueckuii TMHEHHBIN aHAJIN3 HAa IPOYHOCTD.

11. Cratuueckuii HETMHEHHBIN aHAJIU3 HA MIPOYHOCTb.

12. AHanu3 coOCTBEHHBIX KOJeOaHUH.

13. JInHENHbII TMHAMUYECKUIN aHaJIu3.

14. TennoBoii aHanu3.

15. Pemenne 3a1a4n T€OpUH YIPYTOCTH B OCECUMMETPUYHOM ITOCTAHOBKE.
16. Pemienue 3a1auu TeOpun yIpyrocTu B IJIOCKON OCTaHOBKE.

17. Otnuyne miaockoi qeopManuu OT IIOCKOTO HAMPSHKEHHOTO COCTOSIHUSL.
18. Pemenune 3a1a4n TE€OpUH YIPYTOCTH B TPEXMEPHOU IMOCTaHOBKE.

19. TpexMepHbIE KOHEYHBIE 2JIEMEHTHI.

20. JIByXxMepHBbIE KOHEUHBIE 3JIEMEHTHI.

21. JIunelinple ¥ napaboJINYECKUE KOHEUHBIE 3JIEMEHTBI.

22. Pacuer 0005104€K KaK TOHKOCTEHHBIX.

23. Pacuer 0005104€K KaK TOJICTOCTEHHBIX.

24. CniocoOsI 3a1aHUsI CBOMCTB MaTeprasoB B mporpamme SWS.

25. Mopenu marepuana, moJifep>KkuBaemMbie B mporpamMmme SWS.

26. M30TponHbie U aHU30TPOIIHbIE MATEPHAIIBI.
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27. JInnelHbIE U HEIMHEWHBIE MAaTepUaJIbI.

28. I'paHnuHbIE YCIIOBUS, IPUMEHUTEIBHO K PACUETHBIM IIPOrPAMMaM METO/I0M KOHEUHBIX
AJIEMEHTOB.

29. KuHemaTu4ecKue U CTaTUYECKUE TPAHUYHBIE YCIIOBHSL.

30. 3agaHue KUHEMAaTUYECKUX TPAaHUYHBIX yCIOBHi B mporpamme SWS.

31. 3agaHue cTaTUYECKUX TPAHUYHBIX YCIOBUM B mporpamme SWS.

32. I'paHuYHBIE YCIOBUSI KOMIIOHEHTOB B COOpKE.

33. I'paHuuHBIE yCIOBUS HA YIAJICHUU.

34. 'paHuyHBIC YCIOBUS TEIUIOOOMEHA.

35. lHepuuoHHbIE HATPY3KH.

36. [Ipsmoit metox pemenus 3agaun MKD.

37. UrepanmonHbiil MeTo pemienus 3agaun MKO.

38. Komanpl mpocMoTpa pe3ysabTaToB pacyera.

39. Pacuet xoaddunreHTa 3amnaca NpoOYHOCTH JJIA 33/1a4M B TPEXMEPHOU MTOCTAHOBKE IS
XPYNKHUX U MJIACTUYHBIX MaTepUasoB.

7. YHEBHO-METOANYECKOE U TH®OOPMALIMOHHOE
OBECIIEYEHMUE JJUCHUIIJINHBI

a) OcHOBHas JMTEpaTypa

1. Pemienue 3aa4 TeOpUM yIPYrocTd METOJI0M KOHEUHBIX 3JIEMEHTOB [ DJIEKTPOHHBIN pecypc]
: Yueb. nocobue / A.B. Kotosuu, .B. CrankeBuu. - M. : U3natensctBo MI'TY um. H. 3. bayma-
Ha, 2012.

2. I'muakun C.A. Pacder neraneil mOpIIHEBBIX ABUTATENICH BHYTPEHHETO CTOPAHUS: y4e0. 1mo-
cobue/C.A. I'nunkun; Bnaaum. roc.yu-t um. A.I'. u H.I'. Cronerossix.— Bragumup:13a-so Bal'y,
2013 -107 c.

3. I'ou A.H.UucneHnHple METO/IbI paciyeTa B SHEProMalIMHOCTPOCHUH: yueb. mocobue. B 2 u. Y.
2/ A.-H. T'ow; Bnagum. roc. YH-T um. A.I' u H.I'. CroneroBeix.— 2-€ u3.; ucll. u aon.— Bragumup:
W3n-Bo Bal'V, 2013.- 182 c.

0) JlonmosiHuTebHASA JUTEpPaTYypa

1. Umxenepnsie pacuersl B SolidWorks Simulation [OnextponHslii pecypc] / AXIMOBCKUH
A.A. - M. : IMK Ilpecc, 2010. - (Cepus "lIpoektupoBanne")."

2. "COSMOSWorks. OcHOBBI pacyeTa KOHCTPYKIIMA Ha Tpo4yHOCTH B cpene SolidWorks
[Dnextponnblii pecype] / Ansimockuit A.A. - M. : IMK Ilpecc, 2010. - (Cepus "IIpoexTtupoBa-
HI/IC")."

B) IIporpammHoe obecnieueHue

1. IIporpamma Solid Works c Moaynem KOHEUHO-2JIEMEHTHOTO aHanu3a Simulation.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MOAyJas) «MOJAEJU PACYETA HA DJIEKTPOHHBIX BBIYUCJ/IUTEJIBHBIX
MAHIIUHAX»

Ha xadenpe nmeercs KOMIBIOTEPHBIN KJIAaCC U IPOTPAMMHOE 0OECTICUCHHE ISl BBIMOJIHEHUS
71a00paTOPHBIX padoT.



Pabowast nporpamma coctaBjicHa B COOTBETCTBHH ¢ TpeboBanusMu Meepaibioro I'ocymapet-
BEHHOI0 0OpasosareapHOro cranaapra BO no Hampasnenuto 13.03.03 «DHepreTrueckoe MaimmHO-
CTPOEHHEY, YTBEPIKIEHHOMY IpHKkazoM MuHMcTepeTBa 0O6pa3oBanust u Haykn Poccuiickoit dDeje-
pauun Ne 1083 ot 01. 10. 2015 roma, npumeHuTebHO K yueOHOMY T11any HarpasiieHust 13.03.03
«IHEpreTHYeCKoe MallMHOCTPOCHUE» (YPOBEHB BBICIIET0 00pa3zoBaHus OakanaBpuar), YTBEpPK/ICH-
HoMy pextopom Bal'V 03.11.2015 r.
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