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1. IEJIM OCBOEHMUSA JUCIUIIVINHbI

N3yuenue mucuumimubl «CucteMbl KOHeYHO-3JeMeHTHOro aHanusa (CAE-cuctembn)»
HampaBjieHO Ha jocTwkeHue cueayrommx 1mened OINOIT  15.03.05 «KoHcTpykTOopcko-
TEXHOJIOTHYECKOE 00ECTIeUeHNE MAIIMHOCTPOUTEIHHBIX TIPONU3BOICTBY:

Koo
yenu

Dopmynuposka yenu

1l

[ToaroToBka BBITYCKHUKOB K HAYYHO-UCCIE008AMENbCKOU U UHHOBAYUOHHOU
oesamenbHOCmu ¢ UCTII0JIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIO-
I'UH, IPUKJIAJHBIX IPOTPAMMHBIX CPEICTB

2

[ToaroTroBKka BBITYCKHUKOB K HPOEKMHO-KOHCMPYKMOPCKOU U NPOEKMHO-
MexXHON02UYeCcKol desimenbHocmu, BKIIOYaouie B ceds padoThl MO MOZENIH-
POBAHMIO MPOAYKIHH H OOBEKTOB MAIIMHOCTPOUTEIBHBIX MPOHM3BOACTB C HC-
MOJIb30BaHUEM CTaHJIAPTHBIX MAKETOB M CPEJCTB aBTOMATH3MPOBAHHOTO MPO-
eKTHPOBAHMS, MPHUMEHATh alTOPUTMUYECKOE M IPOrpaMMHOE OOecreueHne
CPEACTB ¥ CHCTEM MaIIMHOCTPOUTEILHBIX MPOU3BOJICTB

Lenamu

OCBOCHUs OHCHUIIIIMHBI «CucreMbl KOHEUHO-PJIEMEHTHOI'O aHajin3a (CAE'

CUCTEMBI)» SBJISIOTCS:

® 03HAaKOMJICHME C HAayYHBIMH HOJIXOJAaMHU K MOJEIUPOBAHUIO OOBEKTOB U MPOLECCOB Ha
0a3e KOHEUHO-3JIEMEHTHOT'O aHAJIN34;

® OCBOCHHME TEOPHMHM U METOJOB KOHEUHO-JIEMEHTHOI'O AHAJIN3a, MO3BOJSIOIIUX CTPOUTH
MOJIeNI 00BEKTOB, CUCTEM U TPOILIECCOB U CYANUTH 00 UX aJIeKBaTHOCTH;

® O03HAKOMJICHHE CTYJIEHTOB C QJITOPUTMaMHU PEUICHMsS] HMHKEHEPHBIX 3aJa4 MEXaHWKHU
CIUIOLIHBIX CPEJl METOAMH KOMIIBIOTEPHOIO MOJEINPOBAHUS C IOMOIIBIO NTAKETOB IPHU-
KJIQJHBIX POTPAMM, PEATU3YIOIINX METO]I KOHEUHO-3JIEMEHTHOI'O aHAJIN3A.

e (opMupOBaHME y CTYJIEHTOB HAaBBIKOB Pa3paOOTKU KOHEYHO-3JIEMEHTHBIX MoOJenei, uc-
CJIEZIOBAHUS 3TUX MoJiesiel 1 00pabOTKH pe3ynbTaToOB TAaKUX UCCIIEJOBAHUM;

e BOCIIMTAaHUE OTBETCTBEHHOCTH 3a MPOAYKT CBOMX pa3paboToOK.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnnmmna «CucreMbl KoHeuHo-31eMeHTHOro aHanu3a (CAE — cuctemsl)» n3y4aercs B
5 cemecTpe TOArOTOBKM OakamaBpoB 1o HampasieHuto 15.03.05. «KoncTpykTOopcko-
TEXHOJIOTHYECKOe O0ecredyeHrne MaIlIMHOCTPOUTENbHBIX MPOU3BOJCTB» U OTHOCUTCS K TUCIIH-
IUTMHAM 110 BBIOOPY BapuaTuBHO# yactu auctumuiud (b1.B./1B.5).
Paznesibl AMCUMIVIMHBI M MEKAUCHUILIMHAPHBIE CBSI3M C 00ecneduBalOIMMH (TIpeabIaYy-
IMMH) TUCHUIIIHHAMY U 00ecneYrBAlIIUMHU (MOC/IeTYOIUMHU) JUCHUIIIMHAMUA

HaumMenoBanne obecneunBaromux (mpeapaynux) | Pasmensl JaHHON JUCHUILIMHBI, KOTOPbIE HEOOXOMMMBI ISt
JUCHHIUIAH ¥ Oo0ecrevrBaomux (IMOCIEAYIOMNX) | N3ydeHHs 00eCTICYNBACMBIX (TIOCICAYIOMNX) JUCIUILIIH
JHUCIUIITINH 5 CEMECT)

12 ]3]4]5[6]7][8]09

IIpenmecTByomue JUCIHUNIHHBI

1. Beicmras maTemaTuka + + + + + + + + +
2. lmxeHepHast rpauka. + + + + + + + + +
3. ComnpoTHBIICHNE MAaTEPUATIOB. + + + +
4. MatepuanoBeicHUE. + + + + +
5. 'mapaBinuka. + + +
6. TeopeTnueckas MEXaHUKa. + + + +




7. Jletaqu MammH W OCHOBBI KOHCTpyHpO- | + + + + + + + + +
BaHUs

Iocaenyromme TMCHUTIITHHBI

[TpoexTrpoBanue npecc-hopM U MTAMIIOB

1. TexHOJIOTHS MAIIMHOCTPOCHHMS. + + + + + + + + +

+
+
+
+
+
+
+
+
+

2. IlpepumuioMHas IpakTUKA.

3. BrimyckHas kBai@uKalrmoHHas padoTa. + + + + + + + + +

3. KOMIETEHIHUUA OBYYAIOUIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUA JUCIIAITJIMHbI

[Tocne u3yvyeHust JaHHOM AMCHUUIUIMHBI CTYJEHT NPUOOpETaeT 3HAHUS, YMEHUS U OIBIT,
cootBercTBytomue pesyiabraram OITOII nanpasnenus 15.03.05:

P1, P2, P3, P5, P6 (pacmudpoBka pe3ynbTatoB oOyuenus mnpusogutcs B OIIOII
HanpassieHus 15.03.05).

B pe3ynbraTe 0CBOEHHS NUCHUIUIMHBI O0YYaIOMIHICS TOMIKEH IEMOHCTPUPOBATH CIIEy-
IOIIHME PE3yNIbTaThl 00ydeHus, cornacyromuecs ¢ popmupyembiM KomrereHusM OITOIT:

CIOCOOHOCTBIO MCHOJIB30BaTh COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJOTUU, MPUKIAI-
HbIE TPOrPAMMHBIC CPEICTBA MTPH PEIICHHH 33134 podeccruoHanbHoi nesrensHocTr (OITK-3):

3Hamb: TEOPETUYECKUE OCHOBBI METO/1a KOHEUHBIX JIEMEHTOB;

ymemy: pa3pabaTbiBaTh pacueTHbIE CXEMBbI Ui PEIICHUS WHKEHEPHBIX 3a7ad METOAO0M
KOHEUYHBIX 3JIEMEHTOB,;

enadems: HaBbIKaMU peanu3anuu pacyeTHbIX cxeM B CAE — kommuiekcax;

CIIOCOOHOCTBIO BBIMOJHATH PAOOTHI MO MOAECIUPOBAHUIO MPOIYKIIUU U OOBEKTOB Mallll-
HOCTPOUTEIBHBIX MPOU3BOJICTB C UCIOJIH30BAHWEM CTaHAAPTHHIX MMAKETOB U CPEICTB aBTOMATH-
3UPOBAHHOTO TMPOCKTHPOBAHMS, MPUMEHSITh AITOPUTMHYECKOE M MPOTpaMMHOE OOecredeHue
CPEJICTB M CHCTEM MAIIMHOCTPOUTENbHBIX Mpom3BoacTB ([TK-11):

3Hamb: 0OCOOCHHOCTH pean3alii TEOPETUUECKUX OCHOB METO/Ia KOHEYHBIX DJIEMEHTOB B
CAE - xoMIiekcax;

ymemy: pazpabaTbIBaTh pacUeTHbIE alTOPUTMBI ISl PEIICHUSI HHKEHEPHBIX 33/1a4 METO-
oM KoHeuHbIX dj1eMeHToB B CAE - koMmInIekcax;

enadems: HaBBIKaMU MoJIeupoBaHus Gusndeckux mnpoueccoB B CAE — kommiekcax;

CIOCOOHOCTBIO YUaCTBOBATh B Pa3pabOTKe MPOrpaMM U METOJUK KOHTPOJIS M UCTIBITAHUS
MAaIIMHOCTPOUTECIILHBIX I/ISI[GJ'II/If/'I, CpCACTB TEXHOJOTMYCCKOTO OCHAIICHHA, TUAarHOCTUKH, aBTO-
MaTHU3alUU U YIIPABICHUS, OCYIIECTBIAThH METPOJIOTHUECKYIO MOBEPKY CPEJICTB U3MEPEHUS OC-
HOBHBIX TOKa3aTeliel KayecTBa BBITYCKAaeMOW MPOAYKIMH, B OLIEHKE ee Opaka U aHaJlu3e Mpu-
YHH €ro BO3HUKHOBEHHs, Pa3pa0OTKe MEPOIMPHUATHI MO €ro MpeayrnpekIeHUI0 U YCTPAaHSHUIO
(TIK-18):

3Hamb: BO3MOXXHOCTU coBpeMeHHbIX CAE — KOMIUIEKCOB JUIsi MX HMCHOJIB30BAHUS IPU
pa3pa60T1<e nmporpamMm U METOAWK HUCHBITAHUA MAaIMHOCTPOUTECIBHBIX PI3)IGJ'II/II>1, CpEACTB TEXHO-
JIOTUYECKOT0 OCHAIIIEHUS, aHATTN3€ TPUYNH BO3HUKHOBEHUS Opaka;

0COOEHHOCTH peajn3allii TEOPETUUECKNX OCHOB METO0/1a KOHEUHBIX 3JieMeHTOB B CAE -
KOMIUIEKCAX;

ymemy: pazpabaThIBaTh pacueTHbIE aITOPUTMBI JIJISl PEIICHUs 3a7ad Mo pa3pabdoTKe Mpo-
rpaMM M METOAMK MCHBITAHUW MAIIMHOCTPOUTENBHBIX H3JEIUN, CPEICTB TEXHOJIOTMYECKOTO
OCHAIICHUWA, aHAJIN3a IIPUYUH BO3HUKHOBCHUS 6pa1<a METOAOM KOHCEYHBIX JJIEMCHTOB B CAE -
KOMIUIEKCAX;

énadems: HaBbIKAMU MOJEITUPOBaHUS TexHoJormdeckux mpoueccoB B CAE — xomruiek-
cax.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI

5 cemectp: 0011ast TPYJOEMKOCTh JUCIUILINHBI COCTABIISET 6 3a4eTHBIX eauHuUI] 216 JacoB.

n/m

Pazgen (Tema)
JIMCIMTLTAHBI

Cemectp

Henens cemectpa

Buner yae6HOM paboTHI,

paboTy CTYJICHTOB
U TPYJOEMKOCTh (B Yacax)

BKJIIO4Yas CaMOCTOATEIIbHYIO

Jlexun

IIpaktuueckue
RAHIATUIA
JlabopartopHbie
NABOTHL
CPII
CP

KIT/KP

O0beM yueOHOI
paboTHI,

C IPUMEHEHHEM
HHTEPAKTUBHBIX
METO0B
(B wacax / %)

DOopMBI TEKyIIE-
ro KOHTPOIIA
YCIEBAEMOCTH,
(hopma ipome-
JKyTOYHOM arTTe-
CTaluu

TenioHanpsKeHHOE
COCTOSIHME KOHCTPYK-
107071

0O030p ¥ BO3MOKHOCTH
coBpemMeHHBIX CAE-
cucreM. Mcmons3oBanme
CAE-cucreMm mist moje-
JTUPOBAHUS MPOIIECCOB H
pelIeHNs PUKIIaTHBIX
HMHXCHEPHO-TEXHUUECKUX
3aga4. THUIIBI KOHEYHBIX
3JIEMEHTOB U OCHOBHBIE
TpeOOBaHMS K pacUeTHBIM
MOJIETISIM.

1-2

2/50

Pewienue cranmonapHoit
Y HeCTallMOHAPHOU 3a-
Jlad TEeTUTOTPOBOHOCTH
METOIOM KOHEYHBIX
3JIEMEHTOB C HCIIOJIb30-
BAaHHEM COBPEMEHHBIX

CAE-cucrem.

3-4

2/50

Hcnonb3oBanue coBpe-
meHHbIX CAE-cucTtem
IIPY PEIICHUY 3a/1a4
TEPMOYNPYrOCTH.

5-6

2/50

PeliTHHT KOH-
TpoJb Ne 1

HeauHelHbIH KOH-
CTPYKUMOHHBIH aHAJIN3

Oco0eHHOCTH MOJEIH-
POBaHMS KOHTAKTHOT'O
B3aUMOJICHCTBHS IPU
pEIICHUH 3324 TCOPHH
YIPYTOCTH COBPEMEH-
aeiMu CAE-cucTtemamu.

7-8

2/50

Hcnonb3oBanue coBpe-
meHHbIX CAE-cucrem
TP pEIIeHUH 337249
YOPYTOIJIACTUYHOCTH.

9-10

2/50

Hcnonp3oBanue coBpe-
mennsix CAE-cucreM
IIPY MOJAJILHOM U Tap-

11-12

2/50

PeliTuHT KOH-
TPOJIb Ne 2




MOHHUYECKOM aHaJIU3€e
KOHCTPYKITUH.

MexaHHKA KHAKOCTH U
rasa

Hcnons3oBanue coBpe-
MenHbIx CAE-cuctem
MIPY PEIICHUY 3a/1a4
THAPOMEXaHMKH, ra30-

7 | Boit muHamMuKkH. OcoOeH-
HOCTH PELICHHMS IIPH Jia-
MUHAPHOM H TypOy-
JICHTHOM TEUEHHSX KH]I-
KOCTH.

13-14

13

2/50

Hcnonb3oBanue coBpe-
menHbIXx CAE-cucrem
IIPH PEILICHUH 32134
CHAPOJIUHAMMKH TEUE-
HUI CO CBOOOTHBIMU
rpaHuIlaMHU

15-16

13

2/50

Hcnonp3oBanue coBpe-
meHHbIX CAE-crucTem

9 | npu peurennn 3ama4 00-
TEKaHHS TEJI IOTOKOM
JKHUIKOCTH MJIU rasa.

17-18

13

2/50

PeliTHHT KOH-
TpoJb Ne 3

Bcero

18

18

27

117

18 /50

Ok3ameH (364.)




Paznen (Tema)

AyIUTOpPHBIE 3aHATHSA

CamocTosiTeJIbHAS

adoTa CTYICHTOB

IIpopaboTka TeopeTn4eckoro Marepuaa.

BbinoJsiHeHHe KOHTPOJILHBIX 3aaHUM

IHoaroroBka K peiTHHI-KOHTPOJIIO
MCIMILTHHBI Jleknmu IIpakTnyeckue 3aHATHS p |4
CPIL CP, CPIl CP,
Tembl Tembl q Tembl ’ Samanust >
q q q q
— OcHOBHas KOHIIETILIHS
KOHEYHO-3JIEMEHTHOT'O
1. O630p ¥ BO3MOXKHOCTH | aHAIH3a, JIOKaJbHas all- .
Ny — JlelicTBus HaA MaTpULAMU
coBpemeHHBIX CAE- IIPOKCHMALIMs PACUETHOM
(coxeHne, yMHOKEHHE,
cucreM. Mcnons3oBanne obmactu.
TPAaHCIIOHUPOBAHKE U T.1I.).
CAE-cucrem s Mmope- — OCHOBHEIC TIpaBHIA I10- 3HaKOMCTBO C BO3MOX- JndpbepeHImpoBanHe var Co3nanue KOHEYHO-
JIPOBAHUS TPOIIECCOB U CTPOCHUS KOHEYHO- HOCTSIMH, CTPYKTYPOH 1 PEHIMD . AIIEMEHTHOM MOJIEITH U3
N . PHYHBIX COOTHOIICHHH. o
PEIICHS IPUKIIATHBIX AJIIEMEHTHBIX MOJETICH. uHTEpdericoM coBpe- 2 1 3 cOOPOYHOI eIIHUIIBI, BBI- 2 10
— Marprunas ¢popmMa 3anmcu .
HWHXCHEPHO-TEXHUYECKUX | — THIBI KOHEUHBIX DIIe- menHoro CAE - koM- nonuenHoi B CAD - cu-
TEH30PHBIX BEJIMYHH.
3a1a4. THUIbI KOHEUHBIX MEHTOB, HX WHTEPIIOJISI- TUIeKCa. M . creme
SJIEMEHTOB U OCHOBHbIC LIMOHHBIE TIOJINHOMBI U ~ VICTO/IbT PCILICHHA JHHCHHBIX
TpeOOBaHMSA K PACUECTHBIM | (DYHKUHMH (OPMEL cueTem
MOJEJISIM. — JIokaJbHBIE CUCTEMBI
koopauHart (L- koopauHa-
THI).
Pacyer TemniepaTypHOTO
— Tuddepenpansaoe TOJIs1 COOPOYHOM €IMHHUIIBI
2. Pelmienie Cramona ypaBHEHHUE TEIUIONPOBO/I- Crioco0blI 3a1aHus Bpe- — 3akoH Dypre, kK03hPUIHESHT METOJIOM KOHEYHBIX 3Ie-
. > HOCTH MEHHBIX TapaMETPOB, TEIUIOTIPOBOTHOCTH, TEMITEpa- MEHTOB TIPH 33/IaHHBIX TPa-
HOH ¥ HECTallMOHAPHOH N
— I'pannunsbie ycnoBus HaYyaJbHBIX U TPAHUY- TYPHOE TOJIe, TEMIICpaTyPHBIN HUYHBIX yCIIOBUAX. Pacuer
S TCIVIONPOBOMHOCTH | o1 06Mena HBIX YCJIOBHH NPH pe AJIEHT W3MEHEHUsI TEMIIEPaTyPHO
METO/IOM KOHEYHBIX dJie- ) Y 1PH P 2 | P ) 1 3 patyp 2 10

MEHTOB C HCIIOJIb30BaHH-
em coBpemeHHbIX CAE-
CHCTEM.

- BapI/IaLII/IOHHaﬂ nocra-
HOBKa 3a1a41 TCIJIOIPO-
BOAHOCTH U €€ YHCJICHHAsA
peam3zanusa METOJI0M KO-
HCYHBIX 3JICMCHTOB.

LIEHUH HeCTallMoHap-
HOM 3a71a4u TEIUIONpo-
BOJHOCTH B COBPEMEH-
HoMm CAE — komruiekce.

— I'pannuHbIe yCIIOBUSA TEILIO-
oOMeHa IMpH pelIeHUH 33124
TETIIONPOBOIHOCTH METOIOM
KOHEYHBIX 31eMeHToB (MKD).

TO MOJIst COOPOYHOH eIMHU-
IIbI HA HepeXOI[HOM pemHMe
Ha OCHOBE pelleHHs HecTa-
LIMOHAPHOM 3a]1a4 TeTIo-
TIPOBOAHOCTH METOJIOM
KOHEUHBIX DJIEMEHTOB.




3. Ucnonb3oBanue co-
BpemeHHbIX CAE-cuctem

—Bapuarionnas moctaHoB-
Ka 3a/1a44 TEOPUH YIIPYTO-
CTH U €€ YHCIICHHAs pear-
3aIHsl METOJIOM KOHEYHBIX
SIIEMEHTOB.

Pacuer nuzmenenus
HaIpsDKCHHO-
Je(hOpMHUPOBAaHHOTO
COCTOSTHHUSI KOHCTPYK-
M HA OCHOBE Pe3yJIb-

— Marpuna %ecTKOCTH, MaTpH-
1a geopMaruii, BEKTop y3J0-
BBIX MEpEMEILCHUI OTHOMEP-
HOTO JIByXY3JIOBOI'O KOHEYHOTO
JJIeMeHTa.

Pacuer HanpsikeHHO-
J1e(hOpMHUPOBAHHOTO COCTO-
SIHUSI COOPOYHOM €TMHUILIBI
METO/IOM KOHEUHBIX dJIe-
MEHTOB T10/] BO3/IeHiCTBHEM

—Koneuno-smemMenTHas TaTOB PEIICHUSI HECTa- N Ny 10
TP PEIICHUY 3a]1a4 Tep- N —Marpwuria )eCTKOCTH, MaTpu- TEIUIOBOM U MEXaHHYECKOM
MO ocTH cXeMa PeIIeHHs 3a0a4n IIUOHAPHOH 3a/1a9M TeTl- a siedpopMAI, BEKTOp Y310 HAIDY3OK HA OCHOBE DE
yrpyr ’ TEPMOYIPYTOCTH. JIOIIPOBOIAHOCTH METO- 11a ICQOPMALIHH, BEKTOD Y Py P
BBIX IIEPEMEIICHIN IBYMEPHO- 3yIBTAaTOB PEIICHUS CTaIlU-
—Kunemarmdeckue rpanny- ZI0M KOHCYHBIX 3JICMCH- N
TO TPEXY3JIOBOTO KOHEYHOTO OHApHOM 3a/1a4H TEILIONPO-
HBIC YCJIOBHUS U UX BIIMSHHE TOB B COBPEMEHHOM
JJIEMEHTA. BOJTHOCTH.
Ha TOYHOCTH PE3YJILTATOB. CAE — xomrurekce.
Pemienre KOHTaKTHBIX 3a-
JIa4 METOIOM KOHEUHBIX
JJIEMEHTOB:
— aJITOPUTM YUCIICHHOTO
pelIeHHs KOHTaKTHBIX 3a-
Jla9 METOIOM KOHEYHBIX
3JIEMEHTOB PH MOBHK- 3anaHue ycnoBUil KOH-
. . Pacuet HanpsixkeHHO-
4. OcoOECHHOCTH MOJESTH- | HOM KOHTAaKTE C TPEHUEM; TaKTa JeTajeil B y3lax .
(OCHOBHBIC HACTPOMKH periaTeis JehopMUPOBAHHOTO COCTO-
POBaHHUS KOHTAKTHOTO — aJITOPUTM YUCIICHHOTO TPH PEIICHUH 3314 N
N coBpemenroro CAE - xommiekca SIHUSL COOPOYHOM €IIMHUILIBI
B3aMMOJICHCTBYSA TIPH pelIeHNs KOHTAKTHBIX 3a- MEXaHHMIECKOTO B3au- N
TP PEIICHUH 3a/1a9 TCOPHH TIPY COSTMHEHUH AeTajei ¢ 10

PELICHUH 33/1a4 TEOPUH
YIIPYrOCTH COBPEMEHHbI-
mu CAE-cucremamu.

Jlad METOZIOM KOHEYHBIX
3JIEMEHTOB IIPH COEIHHE-
HUSIX C HATSITOM,;

— aJITOPUTM YHCJIEHHOTO
peLIeHHS] KOHTAKTHBIX 3a-
J1a4 METOJIOM KOHEYHBIX
9JIEMEHTOB IPY TeMIIepa-
TYPHBIX epopMaisx (B
YCIIOBHSIX BO3MOYKHOTO
pa3MBIKaHHs KOHTAKTA).

MOJEHCTBHS METOJIOM
KOHEYHBIX JJIEMEHTOB B
coBpemeHroM CAE -
KOMILIEKCE

[VIIPYTOCTH C KOHTaKTHBIM B3aH-
MOJEHCTBUEM JIETaNIEH.

HATATrOM METOJOM KOHEY-
HBIX 3JIEMCHTOB B COBpE-

menaoM CAE — koMImiekce.




5. Ucnonb3oBanue co-
BpemeHHbIX CAE-cuctem
NPH PeILeHNH 33189
YIIPYTOILTACTHIHOCTH.

—Monenu ynpyromiacTu-
4ecKoro e(hopMUpoBa-
HHUSI, ICTIOJIb3YEMBIE B KO-
HEYHO-3JIEMEHTHOM IIPOY-
HOCTHOM aHajm3e, 00J1a-
CTH IPUMEHEHUSI.
—Teopus TeueHus, ee pe-
ayM3anus Mpyu KOHEYHO-
9JIEMEHTHOM HPOYHOCT-
HOM aHaJuse.
—Oco0eHHOCTH pelIeH s
3aj1a4 TepMOIUIaCTUYHO-
CTH IPU KOHCYHO-
3JIEMEHTHOM IPOYHOCT-
HOM aHaJIu3e.

Pacuer HanpsiKeHHO-
JiehOpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYK-
LU METOJIOM KOHEUHBIX
3IIEMEHTOB IPH HEJH-
HEWHOM ITOCTAHOBKE
3a/1a4l B COBPEMEHHOM
CAE — xomrurekce.

JedopmanmonHas Teopus ruia-
CTHYHOCTH, €€ peau3alys Ipu
KOHEYHO-2JIEMEHTHOM IIpO4-
HOCTHOM aHaJIH3e.

Pacuer HanpspkeHHO-
Je(hOpMHUPOBAHHOTO COCTO-
STHUS1 00paslia py BHepe-
HHY HHICHTOpPa METOJIOM
KOHEYHBIX JJIEMEHTOB B
coBpemeHHOM CAE - koM-
IUIeKCe
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6. lcnonb30Banue co-
BpemeHHbIX CAE-cuctem
IIPH MOJAITBHOM U Tap-
MOHHYECKOM aHAJIN3e
KOHCTPYKLHUH.

—PacueTHble cXeMbI IIpU
PpelIeHn! 3a1a4 MOJAJIbHO-
TO aHaJIM3a METOJIOM KO-
HEYHBIX HJIEMEHTOB.

— Pacyernsble cxembl pu
PCIICHNH 33129 TapMOHU-
YECKOTr0 aHaJIN3a METOJIOM
KOHEUHBIX JIEMEHTOB.

Onpenenenue coo-
CTBEHHBIX M BBIHYX-
JICHHBIX KOJIcOaHMUI
KOHCTPYKIIUH METOIOM
KOHEYHBIX JJIEMEHTOB B
coBpemeHHOM CAE —
KOMILJIEKCE.

—MojanbHblil ¥ TapMOHUYE-
CKHI aHaJIN3 TEXHOJIOTHIECKUX
CHCTEM.

—B03MOXXHOCTH COBpEMEHHBIX
CAE-KOMIDIEKCOB TI0 pEIICHHIO
3a7]a4 HECTAllMOHAPHOW HENU-
HEWHOW TMHAMUKHU.
—Bo03MOXHOCTH COBPEMEHHBIX
CAE-KOMIIJIEKCOB I10 PELICHHIO
3a1a4 MEXaHUKH Pa3pyLICHUSL

Pemenue 3anaun onpene-
JIeHUsI 4acToT 1 hopm (Mo/)
COOCTBEHHEIX KOJIeOaHMiA
[JIACTUHBI METOIOM KOHEY-
HBIX 3JIEMEHTOB B COBpE-
menaoM CAE — koMImiekce.
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7. Ucnonp30BaHue co-
BpeMeHHbIX CAE-cuctem
TIpH peLIEHNH 337124 THI-
POMEXaHHKH, Ta30BOH
JHaMuKH. OcoOeHHOCTH
PpelleHust IpY JIaMUHap-
HOM U TypOYJICHTHOM
TEYCHHSIX KUJIKOCTH,
JIO3BYKOBOM U CBEPX3BY-
KOBOM TEUEHHH raza.

—Moenb BI3KOH )KUJIKO-
crtu. JInneitHo-BsI3Kast
(HBIOTOHOBCKAS ) YKHIAKOCTb.
VYpaBuenus HaBbe-Ctokca.
—MonenupoBaHue TaMu-
HAPHOTO JIBIKCHUS HECIKH-
MaeMOMU BA3KOM KHUIKOCTH.
—MogenupoBaHue TypoOy-
JICHTHOTO JIBYDKEHUS He-
COKUMAEMOH BSI3KOH JKHIKO-
CTH.

—OCHOBHBIE MOJIEIH TYp-
oynenTHocTr B CFD make-
Tax.

Pemenne 3apmaum am-
HaMUKH JBIDKCHUS
KUJKOCTH B KaHalle
MIEPEeMEHHOT0 CEYECHUS
METOJIOM  KOHEYHBIX
JIIEMEHTOB B YCIIOBHAX
JAMWHAPHOTO U TypOy-
JICHTHOTO TIOTOKOB B
cospemenaom CAE -
KOMIUIEKCE.

OcobeHHOCTH penieHud 3aaa4
ra3zoBoit JAWMHAMUKH Ha CBEPX-
3BYKOBBIX PEKUMaX TCUCHUA
rasa METOA0M KOHCYHBIX JJIC-
MCHTOB.

Perenve 3a1a4u JUHAMUKA
TeYeHHs raza B IIaMera-
CHUTEJIC B COBPEMEHHOM
CAE — xoMmIuiekce.
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8. Hcnonp30BaHue co-
BpeMeHHBIX CAE-
CHCTEM TIPH PEIICHUH

— MopaenupoBaHue TeueHUN
€O cBOOOAHBIMU IPaHHUIIA-
MH.

Pemenue 3amauu rug-
POIMHAMUKU TEYEHUH

OCo0EHHOCTH MCITOIB30BAHUS
JTMHAMHYECKUX CETOK B 3a7adax

Pemenue 3amaun fuHaAMHUKU
TCUYCHUA rasa B IjlaMera-

— PacuerHas cxema mpu €0 cBOOOTHBIMU Tpa- . CHUTEJIE CO CBOOOTHBIMU 10
3a/1a4 TUAPOTHHAMHUKH BBIYHCITUTEIILHON THAPONHA-
. PELIEHNH 3a1a4 THAPOIH- HUIIAMU B COBPEMEH- TpaHHUIIaMU B COBPEMEHHOM
TEYEHHUH CO CBOOOIHBI- v MMKH.
HAMMKH U1 TEYEHUH CO nom CAE — koMImiekce. CAE - xom1uiekce
MU TpaHATIAMH
CBOOOTHBIMHU T'PAHUIIAMH.
—MopnenmpoBanue oOTeka-
HHSI TeJa IIOTOKOM BSI3KOM Pemenne conpsukeHHBIX
9. Ucnoap30BaHueE CcoO- HECKMMAEMOH KUIKOCTH. 3a71a4 JUHAMUKU T€YECHUS
Pemenne 3amaun ooTe-
BpeMeHHBIX CAE- —MonenupoBaHue BHEIIIHE- KAHIS eI TOTOKOM Pemenne conpspKeHHBIX 3a/1a4 rasa B IIJIAMETacuTee,
CHCTEM TIPH peUICHUN I'0 COKUMAEMOTr'0 TEUECHUSL. TUAPO(Ta30)ANHAMUKH, TETIIO0- TEIUIONEepeIauH B €ro
SKMIKOCTH WJIM Ta3a B 10

3a1a4 00TeKaHMs Tell
IIOTOKOM XKHJIKOCTH HUJIN
rasa.

—PacuetHas cxema 1pu
peueHun 3aza4y TUIPOIU-
HAMHUKH ~ OOTEKaHWs  Tel
TIOTOKOM HEC)KIMaeMOH
KHAKOCTH.

coBpemeHHOM CAE —
KOMILJIEKCE.

BOT'O M MEXaHUIECKOTO
HarpyxeHusl.

CTEHKH W TEIUIOHATIPSI-
JKEHHOT'O COCTOSIHHS B CO-
BpeMeHHOM CAE — koM-
TUIEKCE.




5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

IIpu npoBeneHun yuyeOHBIX 3aHATHI oOecreurBaeTCsl pa3BUTHE y OO0y4aroIUXcs HaBbI-
KOB KOMaHJIHOW paboThl, MEXXTMYHOCTHONH KOMMYHUKAIIUH, IPUHSITHS PEIICHUH, TUAEPCKUX Ka-
YeCTB. 3aHATUS BKJIKOYAIOT NPU HEOOXOAUMOCTH IIPOBEACHNE NHTEPAKTUBHBIX JIEKIIUH, MPYIIIO-
BBIX JIUCKYCCHH, POJIEBBIX UTP, TPEHUHTOB, aHAIN3 CUTYAIlMd U MMUTAIIMOHHBIX MOJEJEH, Tpe-
[0JaBaHUEe JAUCUUILIMHBI B (hOpMe Kypca, COCTaBJIEHHOI'O Ha OCHOBE PE3y/IbTaTOB HAY4YHBIX HC-
CJIEZIOBaHUH, MPOBOAUMBIX Kadeapod, B TOM YHCIE, C Y4ETOM PErHOHAIBHBIX O0COOEHHOCTEH
npodecCHOHATIBHOM 1€ TENbHOCTH BBIITYCKHUKOB M OTPEOHOCTH paboToaaTenel.

VYienbHBIN BeC 3aHATHN, NPOBOJUMBIX B MHTEPAKTHBHBIX (hopmax — cocraBiser 50%
ayJUTOPHBIX 3aHATHH.

MeTo/bl aAKTHBHOTO U PAKTHYECKOr0 (AIKCIEPUMEHTATBLHOI0) 00yYeHusl

Metozabl aKTUBHOIO OOYy4€HHUsS NMPHUMEHSIOTCS C LENbI0 BOBJICYEHHUS CTYJCHTOB HEIO-
CPEACTBEHHO B MPOIECC Pa3MBIIUICHHS U PEIICHNA 33/1a4. B akTHBHOM 00ydeHUH MEHbIIE BHU-
MaHMsl yJeNseTcs IaCCUBHOMU mepenaye HHPopMauuu U 0ojbllle — NPAaKTUKE YIpaBiIeHUs, MpU-
MEHEHUsI, aHAIM3a U OICHKH ujaei. [loHnMaHe MOBbIIaeT MOTUBAIMIO CTYJCHTOB K BBITIOTHE-
HUIO 33/1aHUs U (POPMUPYET HABBIK OOyUEHHsI B TEUEHUE BCEH JKU3HU.

AKTHUBHOE 00y4yeHHe TpaHCHOpPMHUpYETCS B NMPAKTUUYECKOE (IKCIEPUMEHTAIBHOE), MpU
KOTOPOM CTYIEHTbl MpOOYIOT cebsi B CMOAEIUPOBAHHBIX NPO(PECCHOHAIBHBIX CUTYaIUsX,
HarpuMep, BBITOIHSS MPOCKTHl, UMUTHPYS WIN aHATH3UPYS PealbHbIe CIydau M3 WHKCHEPHOH
HPaKTUKH.

6. OHUEHOYHBIE CPEJICTBA JJIsl TEKYHIEI'O KOHTPOJISA YCIIEBAE-
MOCTH, IPOMEXYTOYHOM ATTECTALIAU 110 UTOI'AM OCBOEHMUS
JUCIHUIVIMHBI; YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMO-
CTOSITEJABLHOM PABOTHI CTYJEHTOB

Bonpocsl 15 pedTHHr-KOHTPOJIs Nel
JleiicTBus HaJ MaTpULlaMU (CI0KEHUE, YMHOXKEHUE, TPAHCIIOHUPOBAHUE U T.11.).
JuddepenurpoBaHrie MAaTpUUHBIX COOTHOLICHHH.
MarpuuHnas ¢popma 3aucy TeH30PHBIX BETMYHH.
MerToibl penieHus JINHENHBIX CUCTEM
JuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTH
6. 3akon @ypee, mathk omnpeneneHre KOIQOUIMEHTY TETIIONPOBOIHOCTH, TEMIIEPATypPHOMY
TI0JIF0, TEMIIEPATyPHOMY TPaJIUEHTY.
7. BapuanuoHnHasi TOoCTaHOBKA 3a/1ayMl TEIJIONPOBOJHOCTH U €€ YMCJIEHHAs peaau3alus MeTo-
JIOM KOHEYHBIX 2JIEMEHTOB.
8. PacderHble cXeMbI IpU MOJEIMPOBAHWU KOHTAKTHOTO B3aMMOJEHCTBHS TEJ B paMKaxX pe-
LIEHUs 3a/1a4 TEIJIONPOBOJHOCTH METOJOM KOHEUHBIX 3JIEMEHTOB.
9. T'paHHMYHBIE YCIIOBHS TEIUIOOOMEHA.
10. IlonsTHE M OCTAaHOBKA KpaeBOil 3a/1aun B MEXaHUKE TBEPIOTO JePOPMHUPYEMOTo Tela
11. BapuanuonHasi MOCTaHOBKA 3aJa4d TEOPUH YIPYTOCTH U €€ YMCJIEHHAsl peanu3alusi MeTo-
JIOM KOHEYHBIX 2JIEMEHTOB.
12. Marpwuia *XeCTKOCTH, MaTpuIa JaeopMaIiii, BEKTOp Y3JIOBBIX MIEPEMEIICHHI OJTHOMEPHOTO
JIBYXY3JIOBOI'O KOHEUHOTI'O JIEMEHTA.
13. Marpuia XKeCcTKOCTH, MaTpHIa JedopMalnii, BEKTOP Y3JIOBBIX IEepEMEIICHUN IBYMEPHOTO
TPEXY3JIOBOI'O KOHEYHOTI'0O 3JIEMEHTA.
14. Kone4yHo-371€MEHTHAs CXeMa PeIIeHUs 3a1a491 TEPMOYIIPYTOCTH
15. Kunemarnyeckue rpaHUYHbIE YCIOBHUS U UX BIMSHHUE HA TOYHOCTh PE3yIbTAaTOB.

agrwdE
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1.
2.

Bonpocs! 1J1s1 peiiTHHT-KOHTPOJIs1 Ne2
ANropuTM YHCIEHHOTO PEIICHHsI KOHTAKTHBIX 337a4 METOJIOM KOHEUHBIX 3JIEMEHTOB.
AJII‘OpI/ITM YHUCJICHHOTO PCHICHUA KOHTAKTHBIX 3aJa4 METOAOM KOHCYHBLIX 3JICMCHTOB IIpU
HOJBM)KHOM KOHTAKTE C TPEHHUEM.

3. AJNropuTM YHCIEHHOTO PENICHUS KOHTAaKTHBIX 3a/lad METOJAOM KOHEYHBIX 3JIEMEHTOB IPHU
COEIMHEHUSIX C HATSITOM.

4. AJTOpUTM YHMCIIEHHOTO PEIIECHHS KOHTAaKTHBIX 3a/1a4 METOJIOM KOHEYHBIX 3JIEMEHTOB IpHU
TEMIEPATYPHBIX AedopMalusax (B yCIOBHIX BOZMOXKHOTO Pa3MbIKaHH KOHTAKTA).

5.

6.

~

10.

11.

12.

Monenu ynpyromiacTH4ecKoro A1eOopMUPOBaHUs, UCTIOIb3YEMbIe B KOHEYHO-3JIEMEHTHOM
MIPOYHOCTHOM aHAJIU3€E, 00JIACTH MPUMEHEHHSI.

JedopmarimonHasi TEOpus TIIACTUYHOCTH, €€ pean3alysl MPu KOHEYHO-3JIEMEHTHOM MPOY-
HOCTHOM aHaJIn3e.

Teopus TeueHus, €€ pealin3aus Ipu KOHEUHO-3JIEMEHTHOM ITPOYHOCTHOM aHaJIMU3e.
OCcoOCHHOCTH pelIeHHs 3a7a4 TEPMOIUIACTUYHOCTH MPH KOHEYHO-3JIEMEHTHOM IPOYHOCT-
HOM aHaJIn3e.

PacdetHbie cXeMbl MpU PEUICHUM 3a]a4 MOJAIBHOTO aHaJIM3a METOJOM KOHEUHBIX AJIEMEH-
TOB.

PacueTHbie cXeMbl IpU pEHIEHUM 3aJad TapMOHUYECKOrO aHalri3a METOJ0M KOHEYHBIX
3JICMCHTOB.

Bosmoxxnoctu coBpeMeHHBIX CAE-KOMIIJIEKCOB MO PEIICHUIO 3a]a4 HeCTAllMOHAPHOW He-
JIMHEHHOM JTWHAMHWKHU.

Bosmoxxaoctu coBpemeHHbIXx CAE-KOMIIIEKCOB MO PELICHUIO 33/1a4 MEXaHUKHU Pa3pyILICHUs

Bonpocsl 11t peidiTHHT-KOHTPOJIst Ne3

1. MeToapl AUCKPETU3ALMH YPaBHEHUN JTBUKEHUS BSI3KOM JKUJKOCTH U TPAHUYHBIX YCIIOBHH.

2. Mopeinb BA3KOM XUIKOCTH. JIMHEHHO-BsA3Kas (HBIOTOHOBCKAS ) )KUIKOCTh. Y paBHeHUs HaBbe-
Crokca.

3. CucteMbl ypaBHEHHH U1 BA3KOM HEC)KUMaeMOM KUAKOoCcTH. HauanbHbIe M TpaHUYHBIE YCIIO-

BHA.

4. Cucremsol ypaBHeHI/Iﬁ JJIs BSI3KOM CoKMMaeMol »kuakocTu. HauanbHbIe 1 T'paHUYHBIC YCJIO-

BHA.

5. MogenupoBaHue JJaMUHAPHOTO ABHKEHHS HEC)KUMAEMOI BSI3KOM KUAKOCTH
6. MoaenupoBaHue TypOYJICHTHOTO JBM)KEHUS HEC)KIMAEMON BA3KON JKUKOCTH
7. OcHoBHble Mosienu TypOynenTHOCTH B CFD nakerax

8. Jluccumanusi SHEpPTrUH B BA3KOW TETIONPOBOIHON YKHUIKOCTH.

9. MoaenupoBaHue 0OTEKaHUs Tejla TOTOKOM BSI3KOM HEC)KUMaeMO KUAKOCTH.

10.
11.

MO)IGJ'II/IPOBaHI/Ie BHCIIHETO CXKUMACMOI'O TCUCHN .
MOI[GJ'II/IpOBaHI/IC MEpUOANICCKOTIO TCUCHUS U TCIUIOIIEPCHOCA (anMep peuIcHud 3a1a4u

pacydera penieTKy TeII000MEHHHKA).

12.
13.

14.

15.

16.
17.

18.

MopenupoBaHue TeUeHU co CBOOOIHBIMU TPAaHULIAMH.

Juckperusaius pacueTHbIX o0aacteil. MeTobpl u alrOpUTMBbI AUCKPETU3ALMH

Pacuetnast cxema npu pelieHuu 3a1a4 THIPOJUHAMMKY JUIsl TEUEHUN C OTKPBITBIMH TpaHU-
aMH.

Pacuernas cxema JuIsl pelieHus 3a4ad THJIPOAMHAMHUKHU MPH OOTEKaHUM TeJd MOTOKOM He-
CKUMAEMOM KUIKOCTH.

Pacuetnas cxema [u1s penieHus 3aa4 MOJAEIUPOBAHNS BHEIIHETO CKMMAEMOI'0 TEUEHUS.
Oco0eHHOCTH UCTOIB30BaHUS TMHAMUYECKHX CETOK B 3aJauax BBIYMCIUTENBHON THIPOAU-
HaMUKH.

Oco0eHHOCTH pelIeHus CONPSKEHHBIX 3a/1a4 THAPo(Ta30)AMHAMUKH, TEMJIOBOTO U MEXaHH-
4EeCKOr'0 Harpy>KeHHUs
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Bonpocsl k 3k3ameny

1. OcHoBHas KOHLEMNIMS KOHEYHO-JIEMEHTHOI'O aHaJIM3a, JIOKAJIbHAs allpOKCHUMAIUs pacdeT-
HOH 00JacT.
2. OcHOBHBIE ITpaBHUJIa IOCTPOCHUSI KOHEYHO-3JIEMEHTHBIX MOJIEIEH.
3. OnHOMEpHBIE KOHEYHBIE AIEMEHTHI, UX UHTEPHOJISIIMOHHBIC TIOJIUHOMBI U (YHKIUU (OPMBI.
4. JIByMepHbI€ TPEXY3JI0BbIE KOHEUHBIE JIEMEHTBI, UX UHTEPIIOJIALUOHHBIC TOJIMHOMBI U (PYHK-
uH (popMBI.
5. JIBymMepHbIE YEThIPEXy3JI0Bbl€ KOHEUHBIE 3JIEMEHThI, UX HMHTEPIOJALHOHHbIE MOIMHOMBI U
byHkunuu Gopmal.
6. TpexmepHble KOHEUHBIE 3JIEMEHTBI, UX HHTEPIOJIALUOHHBIE OTMHOMBI U (PYHKIIMH (YOPMBI.
7. VIHTeprionmpoBaHie BEKTOPHBIX BEIMYUH MPH AUCKPETH3ALUN OJHOMEPHBIMHU, TBYMEPHBIMU
U TPEXMEPHBIMU KOHEUHBIMH 3JIEMEHTaMHU
8. JlokanpHble cucTeMbl KOOpauHAT (L- KOOpIUHATHI) AJIsi OJJHOMEPHBIX KOHEYHBIX 3JIEMEHTOB.
9. JlokanbHble cucteMbl KOOpauHaT (L- KOOpIAUHATEI) AJIs IBYMEPHBIX KOHEUHBIX 3JIEMEHTOB.
10. JlokanbHble cucteMbl KoopauHaT (L- KoopAMHATHI) IS TPEXMEPHBIX KOHEUHBIX 3JIEMEHTOB.
11. CgpoiicTBa HHTEPHOIALMOHHBIX OIMHOMOB (CXOIUMOCTb, HEIPEPHIBHOCTH )
12. VHTEpHOISIUOHHbBIE MTOJTMHOMBI CKAISAPHBIX BETHYUH TSI JUCKPETH30BAaHHOM 001aCcTH
13. MHTepnosisiioHHbIE TOJUHOMBI BEKTOPHBIX BEJIMUUH JUISl JUCKPETU30BaHHOM 001acTH
14. Anroputm pelieHus: CTallMOHAPHBIX 3a/1a4 TEOPUHU I10JII METOJIOM KOHEUHBIX 3JIEMEHTOB.
15. Anroput™ peuieHus HeCTalMOHAPHBIX 3a/1a4 TEOPHUH I10JI1 METO/I0M KOHEUHBIX 3JIEMEHTOB.
16. AnmpoxcuMmarusi pacuyeTHBIX 00acTeil 1 00bEMOB C KPUBOJIMHEHHBIMH TpaHuiaMu. OmgHO-
MEpHbIe KOHEUHbIE 3JIEMEHThI BEICOKUX MOPSAKOB U UX IOJIMHOMBI.
17. Annpoxcumanusi pacueTHbIX o0siacTeil U 00BEMOB C KpUBOJIMHEMHBIMHU IpaHuuamu. /[By-

MEpHbIE KOHEYHBIE 3JIEMEHThI BEICOKUX MOPSAAKOB U MX MOJIMHOMBI.
18. uddepeHnnansHoe ypaBHEHHE TEILIOMPOBOIHOCTH
19. 3akon ®ypwe, nathk onpezneneHue Ko3((GUIUEHTY TEMIONPOBOJIHOCTH, TEMIIEPATypHOMY
MOJII0, TEMIIEPATyPHOMY TPaJUEHTY.
20. BapuanunoHHas MOCTaHOBKA 3a/1a4M TEIJIONPOBOJHOCTH U €€ YHMCIIEHHAs peau3alus MeTo-
JIOM KOHEYHBIX 3JIEMEHTOB.
21. PacueTHble CXeMbl IPU MOJAEIMPOBAHWU KOHTAKTHOTO B3aMMOJIEHCTBMS TEJ B paMKax pe-
HIEHUs 3a/1a4 TETJIONPOBOJHOCTH METOJJOM KOHEUYHBIX 3JIEMEHTOB.
22. T'paHuYHBIE YCIIOBHS TEIIOOOMEHA.
23. TloHsATHE M OCTAaHOBKA KPAaeBOH 3a7aui B MEXaHUKE TBEPAOTO AePOPMUPYEMOTO TeIa
24. BapuanunoHHas MOCTaHOBKA 3aJjaud TEOPUHU YIPYTOCTH U €€ YUCIIEHHAas peaqu3alus MeTo-
JIOM KOHEYHBIX 3JIEMEHTOB.
25. Marpuiia xeCTKOCTH, MaTpuLa AedopmMariii, BEKTOp y3JI0BbIX MEPEMELICHUIH 0THOMEPHOTO
JIBYXY3JI0BOI'O0 KOHEUYHOT'O 3JIEMEHTA.
26. Marpuiia >Ke€CTKOCTH, MaTpulia JedopMannii, BEKTOP Y3JIOBbIX MEpeMeIleHUIl TByMEPHOTro
TPEXY3JI0BOI'0 KOHEUHOTO 3JIEMEHTA.
27. KoHeuHO-3/IeMEHTHAs CXeMa pPeleHHs 3a]1a4i TEPMOYIPYTOCTH.
28. KuHemaTHueckue rpaHUYHBIC YCIOBUS M UX BIUSHHIE HA TOYHOCThH PE3YJITaTOB.
29. ANTOpUTM YHCICHHOTO pelIeHHs] KOHTAKTHBIX 33]]a4 METOJIOM KOHEUHBIX 3JIEMEHTOB.
30. ANTOpUTM YHCICHHOTO PEUICHHs KOHTAaKTHBIX 3a7ad METOJOM KOHEYHBIX JIEMEHTOB IpHU
MOJBM)KHOM KOHTAKT€ C TPEHHUEM.
31. ANTOpUTM YHCIIEHHOTO PEUICHUs KOHTAKTHBIX 33Jad METOJOM KOHEYHBIX AJIEMEHTOB NpHU
COEIMHEHUSX C HATITOM.
32. ANTOpUTM YHCIICHHOTO PEUICHHS KOHTAaKTHBIX 3a7lad METOJIOM KOHEYHBIX DJIEMEHTOB IMPH
TeMIIepaTypHBIX JedopMalmsX (B yCIOBUAX BOZMOXKHOTO Pa3MbIKaHUSI KOHTAKTa).
33. Mopnenu ynpyrormiacTH4eckoro 1e)OpMHUPOBAHHS, UCTIONB3yeMble B KOHEYHO-IIIEMEHTHOM
IPOYHOCTHOM aHalu3e, 00JaCTH IPUMEHEHHSI.
34. JlebopmarimoHHast TEOpHUs TUIACTHYHOCTH, €€ peaau3amus Mpyu KOHEYHO-3JIEMEHTHOM TpOY-
HOCTHOM aHAaJIU3eE.
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35. Teopwus TeueHus, ee peatn3anus Ipu KOHEYHO-3JIEMEHTHOM IIPOYHOCTHOM aHAJIM3e.

36. OcobeHHOCTH pemieHus 3a7a4 TePMOTUIACTUYHOCTH TPU KOHEYHO-IJIEMEHTHOM IPOYHOCT-

HOM aHaJu3e.

37. PacueTHble cXeMbl MPU PEUICHUH 3a/1ad MOJAILHOTO aHAlM3a METOJJOM KOHEUHBIX 3JIE€MEH-

TOB.

38. PacuerHble cXeMbl MpU PELICHUHU 3a7ad T'APMOHMYECKOTO aHalu3a METOJIOM KOHEUYHBIX

AJIEMEHTOB.

39. Bo3moxxknoctu coBpemeHHBIX CAE-KOMIUIEKCOB 1O pelieHuto 3ajiad HeCTallMOHAPHON He-

JIMHEHON JUHAMHUKH.

40. Metoabl AMCKPETU3ALUN YPABHEHUH ABUKCHUS BA3KOM JKUKOCTH U TPAHUYHBIX YCIIOBUH.

41. Mopenb BA3KOW >KUIKOCTU. JIMHEMHO-BsI3Kasi (HbIOTOHOBCKAs) KUIKOCTh. YpaBHenus Ha-

Bbe-CTOKCA.

42. MonenupoBaHue JaMHUHAPHOTO JIBUKECHUS HEC)KUMAEMOW BA3KON KHUIKOCTH

43. MopaenupoBanue TypOYyJICHTHOTO JBUKEHUS HECKUMAEMOMN BA3KOM KUIKOCTH

44. OcnosHble Mojenu TypoynentHocty B CFD nakerax

45. MopenupoBaHue 00TeKaHUs Tejla MOTOKOM BA3KOM HECKUMAEMOM KHUIKOCTH.

46. MonenupoBaHUE BHEITHETO CKUMAEMOTO TCUCHHUS.

47. MopaenupoBaH#e TEYSHH CO CBOOOTHBIMU I'PAHUIIAMHU.

48. JluckpeTu3amus pacyeTHBIX o0acTeil. MeToIbl U allrOPUTMBI AUCKPETH3AINN

49. PacdeTHas cxeMa MpHu peUIeHUH 3aJa4 THAPOJIUHAMUKHU JJIs TEUEHUIN ¢ OTKPBITHIMU TPaHHU-
LaMH.

50. Pacuernas cxema IjIsl pelleHUs 3a7a4 THIPOJUHAMHKHU MPU OOTEKaHHH TEJI MOTOKOM He-
CKUMAEMOM KUIKOCTH.

51. PacderHas cxema AJis pelIeHus 3aa4 MOICTUPOBAHUS BHEIITHETO CKUMAEMOTO TEUCHHUS.

52. OCOOCHHOCTH HCIIOJIB30BAHUS JUHAMHYSCKHUX CETOK B 3aJa4aX BBIYUCIUTEIBLHON THAPOJIH-

HAMUKU.

53. OcoOeHHOCTH pEeIIeHHUs] COMPSIKEHHBIX 3a/1a4 THAPO(ra30)IMHaMUKH, TEIUIOBOTO H MEXaHH-

YEeCKOT0 Harpy>KeHHs.

YueoHo-meroanveckoe odecneyenue CP u CPII
VY4eOHo-MeToInYECKOEe 00eCTIeUeHNE CAaMOCTOATEIbHOW paboThl CTYJI€HTOB MPUBOIAUTCS
B METOJUYECKUX PEKOMEHJAIMSIX I10 BBINOJHEHHIO CaMOCTOSTENbHOW paboThl CTYJEHTOB IO
quciuminHe «CrcTeMbl KoHeuHo-37eMeHTHoro aHanusa (CAE-cuctems)».
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1.

7. YYEBHO-METOJNYECKOE M HH®OPMAIIMOHHOE OBECITEYEHUE
T CHATITAHBI

a) ocnoguas aumepamypa (bubruomeunas cucmema Bal'y):

Nurtepdeiic u renepupoBanne cetku B ANSYS Workbench [Dnextponnsiii pecypc]:
VY4eb. mocobue mo kypey "l'eomerpuueckoe moaenupoanue B CAITP" / E.}O. Bepxo-
typkuH, B.H. ITamenko, B.b. IIsceuxuii. - M.: U3gatensctBo MI'TY um. H. O. baymana,
2013. - http://www.studentlibrary.ru/book/ISBN9785703836910.html.

SolidWorks Simulation. MmxeHepHbIl aHanu3 11 MPOGECCUOHAIOB: 3a1a4d, METOIbI,
pexoMeHaanuu [DneKTpoHHbli pecypc]| / AmamoBckuit A.A. - M.: IMK Ilpecc, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970601402.html

I'oir A.H. YuncneHHble METOIBI pacyeTa B SHEPTOMAIIMHOCTPOCHHUH: Y4eOHOE TTocoOue:
B 2 4. / A.H. T'on; Bnagumupckuii rocyapcTBEHHBIN YHUBEPCUTET HMEHH AJIEKCaHIpa
I'puropseBuua u Hukonas I'puropeeBuua CroneroBbix (Bal'V). — Uzn. 2-e, ucmp. u
nomn. — Brnagumup: Brnagumupckuii rocyjapcTBeHHBIN YHUBEPCUTET UMEHU AJIeKCaHaApa
I'puropseBnua n Hukonas I'puropreBmua CroneroBeix (Bnl'Y), 2012-2013 .— ISBN
978-5-9984-0307-1. Y. 1: Y. 1 [DnektponHblii pecypc]: yueOHOE OcoOHe Ui BY30B 10
cnenuanbHocTy 140501 - "JIBurarenu BHyTpeHHero cropanwus', Hampasienus 140500 -
"DHeproMamMHOCTpoeHue". — DIeKTpOHHbIE TeKCTOBbIe naHHbIe (1 daitn: 1,43 M6). —
2012. — 151 c.: wir., Tabn. — 3arjaBue ¢ TUTYJA JKpaHa. — DJEKTPOHHAS BEPCHSI I1e-
yaTHOU nmyOnukanuu. — bubnuorp.: ¢. 149-150. — CBoOoAHbBIN OCTYH B 3JEKTPOHHBIX
yuTaIbHBIX 3ajax Oubamorekn .— Adobe Acrobat Reader. — ISBN 978-5-9984-0199-2.
— <URL:http://e.lib.vIsu.ru/bitstream/123456789/2787/1/00289.pdf>.

l'on A.H. Yucnennbie METOIBI paciyeTa B SHEPTOMAIIMHOCTPOCHUH: YueOHOe TTocobue:
B 2 u. / A.H. lNou; Bnagumupckuii rocy1apcTBeHHbIH YHUBEPCUTET UMEHU AJIEKCaHApa
I'puropseBuua u Hukonast I'puroppeBnua CroneroBbix (Bal'VY). — Uzn. 2-e, ucmp. u
nomn. — Brnagumup: BrnaguMupckuii rocy1apCcTBeHHBIN YHUBEPCUTET UMEHU AJIeKCaHaApa
I'puropseBnua n Hukonas I'puropreBmua CroneroBeix (Bnl'Y), 2012-2013. — ISBN
978-5-9984-0307-1. Y. 2: Y. 2 [DneKTpOoHHBII pecypc]: yueOHOro mocodus A By30B 10
HarpaBiieHuto noArotoBku 141100 — «DHepreTnueckoe MalIMHOCTPOEHUE», MPOPIIIH
«/lBurarenu BHYTPEHHEIrO CropaHus». — OIJEKTPOHHBIE TeKCTOBble AaHHble (1 daiin:
1,46 M6). — 2013. — 182 c.: ui., Ta0y1. — 3arjiaBue ¢ TUTYJa dKpaHa. — DJICKTPOHHAs
Bepcusl nevatHod nyOnukanuu. — bubmuorp.: c. 180-181. — Cpoboanblil moctyn B
AJIEKTPOHHBIX YMTAIBHBIX 3aax oubmmoteku. — Adobe Acrobat Reader. — ISBN 978-
5-9984-0318-7. — <URL:http://e.lib.vIsu.ru/bitstream/123456789/2272/1/01021.pdf>.

[Mamanun A.}O. PacueTsl KOHCTPYKIMII METOJOM KOHEUHBIX 3jeMeHTOB B ANSYS
[DnexTpoHHBIH pecypc]: meTonuueckue pekoMenaanuu / [llamanun A.JO. — DnexTpoH.
TEKCTOBBIE NaHHbIE. — M.: MOCKOBCKasi TOCy/IapCTBEHHAsT aKaJeMHs BOJHOTO TpaHC-
nopta, 2012. — 72 ¢. — Pexum mocrymna: http://www.iprbookshop.ru/47951. — 29BC
«IPRbooksy, mo maposto.

Pemenne 3amau TeOpuM ynpyrocT METOJOM KOHEUHBIX 3JIEMEHTOB [ DIEKTPOHHBIN pe-
cypc]: Yueb. mocodue / A.B. Kotouu, U.B. CrankeBuu. - M.: U3narenscteo MI'TY um.
H. D. baymana, 2012. - http://www.studentlibrary.ru/book/ISBN9785703835678.html.

0) oononrnumenvHas iumepamypa (obubnuomeynas cucmema Bul'y):

PymsiaiieB A.B. MeTo1 KOHEUHBIX JIEMEHTOB B 33/1a4aX TEIJIOMPOBOJHOCTH [ DIICK-
TPOHHEIH pecypc]: yueOHoe mocodue / PymsiniieB A.B. — DIeKTpOH. TEKCTOBLIE TaHHBIE.
— Kanununrpaz: bantuiickuii ¢penepansubiii yausepcuteT uM. Mmmanyuna Kanra,
2011. — 113 c. — Pexxum npocryna: http://www.iprbookshop.ru/23800.— 3bC
«IPRbooksy, mo maposto.
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2. [pucexun B.JI. OcHOBBI MeTO/1a KOHEYHBIX HJIIEMEHTOB B MEXaHHKE Je(POPMUPYEMBIX
Ten [DnexTpoHHsbli pecypce]: yueonuk/ [Ipucekun B.JI., Pactopryes I'.11. — DnekTpoH.
TeKCTOBbIE AaHHble. — HoBocnbupck: HoBocuOupcekuii rocyapcTBEeHHBIA TEXHUUIECKUI
yHuBepcuteT, 2010. — 238 ¢. — Pexum gocryna: http://www.iprbookshop.ru/45417.—

9BC «IPRbooks»

3. MakoskuH I'.A. IIpumenenne MKD k pemeHuto 3a1a4 MexXaHUKH J1e(popMUPyEeMOTo
TBepaoro Tena. Yacte 1 [DnekTponHslit pecypce]: yaedbroe nocoobue/ MakoBkuH [".A.,
JIuxauea C.FO. — DnekTpoH. TekcToBbIe HaHHbIe. — Hukauit HoBropoa: Huxeropo-
CKUI TOCYJapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHbBIN YyHUBepcurer, ObC ACB, 2012.
— 71 c. — Pexxum nocrymna: http://www.iprbookshop.ru/16043.— 3BC «IPRbooksy, mo

MapoJIIo.

4, Pemenue 3amay MeXaHUKH CIIONIHON CPEIbl B TPOrPAMMHOM KOMILIEKCE
ANSY S[Onekrponnsiii pecypc]: Meroa. ykazanus / M.B. Mypamos. C.Jl. [Tanun. - M.:
NzparensctBo MI'TY um. H.D. baymana, 2009. -
http://www.studentlibrary.ru/book/bauman_0343.html.

5. ANSYS u LMS Virtual Lab. I'eomeTpuueckoe MoaenupoBanue [ DIeKTPOHHBIH pe-
cypc] / bacos K.A. - M.: JIMK IlIpecc, 2009. -
http://www.studentlibrary.ru/book/ISBN5940743013.html.

8) nepuoouyecKas 1umepamypa:

1. Xypnan «CADFEM REVIEW) / Hayuno-texuuueckuii )xypHai ot komnanuu KA /-

OEM.

2. Kypnan «ANSYS Advantage. Pycckas penaxiusy/ HXeHepHO-TeXHUYECKUH XKyp-
HaJl, opuIHaIbHOe TeyaTHoe n3nanue kommanuu ANSY'S, Inc.

2) Unmepnem-pecypcol

Haszeanue nopmaia

CCbllIKA

Y4eOHO-METOAUYUECKHUH KOMILIEKC IHUCIIU-
IUIMHBl pa3MelleH Ha o00pa30BaTelbHOM
cepepe Bal'Y. IlepcoHanbHBI OCTYI
KaKIOro CTyIEHTa K MaTepuaisaMm ocy-
LIECTBIISIETCS. HE IMO3JHEE IEepBOM Helenu
V3Y4YEHHs] JUCLUIINHBL.

http://www.cs.visu.ru:81

Hayunas anexkrponHas 6ubnuorexa
eLIBRARY.RU - poccuiickuii napopma-
[IMOHHO-aHATUTHYECKHUH MOPTAJ B 00JIaCTH
HayKH, TEXHOJIOI'MH, METUIIMHBI U 00pa3o-
BaHUS

http://elibrary.ru/defaultx.asp

«EnnHOE OKHOY» JT0CTyIa K 00pa3oBaTelib-
HBIM pecypcam

http://window.edu.ru/

MexIucIuIIMHapHoe 00ydeHne

http://www.nano-obr.ru/

Cratbu 0 MAaImrHOCTPOCHUHN

http://machinequide.ru/

[TopTan otpacneBoii nHpopMaIu 0 Ma-
ITMHOCTPOEHUH

http://www.mashportal.ru/

Pecypc o mammmHocTpoeHun

http://www.i-mash.ru/

TexHuueckas IuTepaTypa Mo MaruHO-
CTPOCHHIO

http://www.mirstan.ru/index.php?page=tech

bubimoreka TeXHUUECKOM JIUTEPaTyphl

http://window.edu.ru/library?p rubr=2.2.75.11.34

WnxeHepHble pelieHus U3 pa3inuHbIX 00-
J1aCcTe! IPOEKTUPOBAHMS

http://chertezhi.ru/
www.all-library.com/ansys/
www.cadfem-cis.ru
https://cae.urfu.ru/ru/
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Bce 0 mamuHocTpOeHHN http://dlja-mashinostroitelja.info/

Coro3 mamuHocTpouteneit Poccumn http://www.soyuzmash.ru/

HubopmannoHHO-aHAIMTHYECKUI caliT mo | http://www.stankoinform.ru/index.htm
MarepHaiam 3apyOeKHO# rmeyatu o CoBpe-
MEHHBIX TEXHOJIOTHSX W HHCTPYMEHTaX JUIs
METAJI000pabOTKH

Ilepeuyenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHMKAMOHHOI ceTH «MHTEepHeT», HeoO-
XOIMMBIX /UIS1 OCBOCHUSI JMCHUTIMHBI

1) [Mopran HenTtp nucranuonHoro ooy4denust Bnl'Y [snexkTponHsiii pecypc] / - Pexum mocryna:
http://cs.cdo.vlsu.ru/

2) Paznen odunmansHoro caiita Bial'Y, comepskamuii onucanue oOpa3oBaTeIbHOM MPOTrPaMMBbI
[anexTponHbIN pecypce] / - Pexum nocrymna: ObpaszoBatenbHas nmporpamma 15.03.05 «KoHcTpyk-
TOPCKO-TEXHOJIOTHYECKOE 00ECIeYEeHNE MAIITMHOCTPOUTEIHHBIX TTPOU3BOICTBY
http://op.visu.ru/index.php?id=158

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

1. Cynepkomnstorep «CKU® MOHOMAX» npouzoaurensHocTbio 4,7 T-Drorc.

2. YeTplpe KOMIBIOTEPHBIX Kiacca, oOecredynBaroiyfe CBs3b ¢ cynepkommbioTepom «CKUD
MOHOMAX».

3. JlunensuonHoe mporpamMmmuoe obecrneuyenue: yHuepcuterckue Bepcuun CAD/CAM/CAE-
cucreM Pro/ENGINEER, Pro/MECHANICA, Creo Parametric, ANSYS, SolidWorks Simula-
tion, marematnueckue makersl Mathcad, MATLAB.

9. OBECHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JIMII C OB3

9.1. YyeOHO-MeTOAMYECKHEe TMOCOOUS IJIsl JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSMH
310pOBbS

VY4ebHO-MeToIYeCKHe MaTepuanbl Uil CaMOCTOSTEIbHONM U ayIUTOPHON paboThl 00y-
YAOIIUXCS U3 YMCIIa WHBAINIOB MPEIOCTABISIOTCS B (hopMax, aIalTHPOBAHHBIX K OTpaHMYEHU-
SIM MX 3/J0POBbS U BOCHIPUATHUS UH(DOPMAIUH.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B (popMe IEKTPOHHOTO JOKYMEHTA;

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B (hopMe FIEKTPOHHOTO TOKYMEHTA;

— B [IeYaTHOH (opme.

JIi1st TTT ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B (popMe IEKTPOHHOTO JOKYMEHTA;

— B mevatHou dopme.

9.2. MaTepuajbHO-TEXHUYECKOE O0ecnedeHue TUCHUILTHHBI 1uis un ¢ OB3

OcBoenne mucruiuinHbl JuniaMu ¢ OB3 ocymiecTBiseTcss ¢ UCTOIb30BAaHUEM CPEICTB
00ydeHust 00IIero 1 CrenuagTbHOTO Ha3HAUYCHHUS.

[Ipu 0oO0y4eHHH CTYIEHTOB C HAPYUICHUSIMH CIyXa MPEeIyCMOTPEHO HCIIOIh30BAaHUE 3BY-
KOYCHJTUBAIOMICH ammapaTypsl, MyJIbTUMEANHHBIX CPEICTB M JIPYTHX TEXHHYECKUX CPEICTB MPHU-
emMa-repefadn yueOHoW MHGOpPMAIMK B JOCTYMHBIX (hOpMax HIJsl CTYACHTOB C HAPYIICHUSMHU
CITyXxa, MOOMIIHOW CUCTEMBI O0YUYCHHS TSl CTYICHTOB C HHBAJIHMIHOCTBIO, TOPTATUBHOW MHIYK-
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IIUOHHOW CUCTEMBI. YUeOHas ayAuTOpusi, B KOTOPOH 00ydaroTCs CTYACHTHI C HApyLICHUEM CIY-
xa, 00opy/soBaHa KOMIBIOTEPHON TEXHHMKOM, ayJHOTEXHUKOW, BHUIICOTECXHHKOH, SJEKTPOHHOU
JIOCKOW, MYJIbTUMEAUNHON CUCTEMOM.

[Ipn oOy4yeHHM CTYIEHTOB C HapyUICHUSMH 3PEHUS MPEIYCMOTPEHO HCIOJIb30BaHUE B
JICKIIMOHHBIX U YYeOHBIX ayIUTOPHIX BO3MOXXHOCTH MPOCMOTpa yIAaleHHBIX OOBEKTOB (HAmpu-
Mep, TeKCTa Ha TOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIU BUACOYBEITUUHUTENCH A yAaIeHHO-
ro IpoOCMOTpa.

[Ipn oOydyeHuH CTyJEHTOB C HApPYIICHUSMU OIOPHO-IABUTATEIHLHOrO armapara HCHOJb-
3YIOTCSl aJbTEPHATUBHBIC YCTPOICTBa BBOJAa MH(POPMALUU M JPyrue TEXHUYECKHE CpPEACTBa
npueMa-nepenaun yaeOHoi nHpopmalu B 1OCTYIMHBIX (opMax JJIsl CTYACHTOB C HapyIICHUSIMU
OTIOPHO-JIBUTATEIILHOTO ammapara, MOOMJIBHOW CHUCTEMBbI OOyuYeHHs JUIS JIIOACH C MHBAJIHIHO-
CTBIO.

9.3. Tpe6oBanus Kk GoHIAY OLIEHOYHBIX cpeacTB A jul ¢ OB3

I[JI?I CTy,I[eHTOB C OFpaHHqCHHBIMH BO3MOXHOCTAMHU 3IIOpOBI)$I HpeI[}ICMOTpeHI)I I OITOJI-
HUTEJIbHBIC OIICHOYHBIC CPEJICTBA, MIEPEUCHb KOTOPBIX YKa3aH B Taduuie 1.

Ta6JII/IIIa 1 — I[OHOJIHI/ITGJIBHBIG CpeI[CTBa OLICHUBAHUA IJIA CTYIIGHTOB C UHBAJIMTHOCTHIO

KaTeFOpI/II/I CTYACHTOB BI/I,Z[LI JOIIOJTHUTCIBbHBIX OLCHOYHBIX (I)OpMBI KOHTPOJII U OLCHKU PE3YJib-

CpCACTB

TaTOB OOyUYCHHUS

C HapyIICHHAMH CITyXa

TecTbl, MUCbMEHHbBIE JTa0OPaTOPHBIE pabo-
TBI, BOMIPOCHI K 3a4eTy, KOHTPOJbHBIE pa-
0OTEI

[TpenmymiecTBEHHO
IpOBEpKa

IIMCbMCHHAsA

C HapyIIEHUAMH 3pECHUS

CobecenoBaHde IO BONpOCAaM K 3adery,
OIPOC MO TEPMUHAM

IpenMyIIecTBEHHO YCTHAS TIPOBEPKa
(MHAMBUIYATIBHO)

C HapyUIEHUSMH OIOPHO-
JIBUTATENIFHOTO anmapara

Perrenue IUCTAHIIMOHHBIX TECTOB, KOH-
TPOJBbHBIE PAa0OTH, MUCHMEHHBIE Jabopa-
TOpHBIE, CaMOCTOSATENbHBIE PaboThI, BO-
MIPOCHI K 3a4eTy

[IpenMynieCTBEHHO JMCTaHIIMOHHBI-
MU METOJaMU

C orpaHu4eHUsIMH IO 00-
MIEMEIUIMHCKAM TIOKa3a-
HUSIM

TecTbl, MHCbMEHHBIE TabOpaTOpHBIE, ca-
MOCTOSITEIbHBIE PabOThI, BOMPOCHI K 3ate-
Ty, KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

IIpeuMynieCTBEHHO IPOBEPKA METO-
JlaMH, UCXOJS M3 COCTOSHMS 00yda-
IOLIETOCS. HA MOMEHT NIPOBEPKH

9.4. MeTronnyeckue peKOMEHIAMHU 10 OLEHOYHBIM CPeJACTBaM /UISA JIUI C OTPAHHU-
YeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

s ctynentoB ¢ OB3 npexycmarpuBaercst J0CTyHas popMa IpeaoCcTaBIeHHs 3aaHui
OLICHOYHBIX CPEJICTB, @ UMEHHO:

* B IIEUaTHOM (opme;

* B Ne4aTHOM (hopMe C YBEITMUYEHHBIM LIPUPTOM;

* B (hopMe 3JEKTPOHHOTO JJOKYMEHTA;

* METOJIOM UTEHUSI aCCUCTEHTOM 33/IaHUS BCITYX;

* IPEIOCTABJICHNE 33JaHUS C UCIIOJIB30BAHUEM CYpAOIEPEBOIA.

CryneHTaM ¢ MHBaIMJIHOCTHIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-

TPOJIbHBIC BOIIPOCHI.

21.]'[5{ TaKUX CTYACHTOB NPEAYCMAaTPHUBACTCA OOCTYITHAA (bopMa MpeaoCTaBJICHUSA OTBETOB

Ha 3aJaHus, a UMCHHO:

— MUChMEHHO Ha Oymare;
— Habop OTBETOB HAa KOMITBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIL30BAaHUEM YCITYT ACCHCTEHTA,

— OpCACTABJICHUC OTBCTOB YCTHO.
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[Mpouenypa oneHuWBaHHUS PE3yJbTaTOB OOYYCHUS MHBAIMIOB IPEIyCMATPHBACT IMPEIO-
cTaBieHue nHpOpMaIK B (OpMax, aJaITHPOBAHHBIX K O'PAHUYEHUSIM UX 3JJ0POBBS M BOCIIPHS-
TUS HH()OpMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B I1e4aTHOI (popme yBeTHMUCHHBIM IIPU(TOM.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B (popMe JIEKTPOHHOTO JTOKYMEHTA;

— B [IEYaTHOH (opme.

JUst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B revatHou opme.

[Tpu HEOOXOAMMOCTH 17151 00YUAIOMIMXCS ¢ MHBAIMAHOCTBIO MPOIIEypa OLIEHUBAHUS pe-
3yJIbTaTOB OOYYEHHUS MOKET IPOBOANUTHCS B HECKOJIBKO ITAIIOB.
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Hanpaenenue noocomosxku 15.03.05 « Koncmpykmopcko-mexnonozuueckoe obecneuenue
MAWUHOCMPOUMENbHBIX NPOU3600cmey. Paspabomyuk: Heanuenxo A.b., k.m.H., OoyeHm Kagedpbvi
«Texnonozus mawurnocmpoernusy CI'EOY BO « Braoumupckuii 20Cy0apCmeeHHblLl YHUBEPCUMEmM UMEHU
Anexcanopa I pucopvesuva u Huxonas I pueopvesuua Cmonemoguix»

Pabowas mporpamma cocraBiieHa B cootBeTcTBHH ¢ @PI'OC BO, onpenensiommM tpebGoBaHUS U
YPOBEHB II0JIrOTOBKH BBIITYCKHUKOB HAIIPAaBICHUS MOATOTOBKH OakanaBpuata 15.03.05 «KoHcTpyKTOpCKO-
TEXHOJIOTHYECKOE OOECIIEYEHNE MAIIMHOCTPOUTENBHBIX IIPOU3BOJICTBY, MO MPOSKTHO-OPHEHTHPOBAHHOM
TEXHOJIOTUN 00yUEHHUSI.

Ilemssmu ocBoeHHUsT UCHUIUINHBI «CHCTEMBI KOHEUHO-dJIeMeHTHOTrO aHaimm3a (CAE-cucteMsr)y
SIBIISTFOTCSI:

® O03HaKOMJICHHE C HAy4YHBIMH IIOAXOJAaMHM K MOJICITHUPOBAHHIO OOBEKTOB M IPOILECCOB Ha Oasze
KOHEYHO-3JIEMEHTHOTO aHAJIN3a;

® OCBOCHHE TEOPHHM M METOIOB KOHEUHO-3JIEMEHTHOI'O aHaJIW3a, MO3BOJISIOMIAX CTPOHTH MOJEIH
00BEKTOB, CHCTEM H IIPOIIECCOB U CYUTH 00 MX aJIEKBATHOCTH;

® O03HAaKOMJICHHME CTYJEHTOB C QJITOPUTMAMH PEIICHUS WHIKCHEPHBIX 3a7ady MEXaHHKH CIUIOIIHBIX

Cpell METOJIaMH KOMITBIOTEPHOTO MOJCITHPOBAHHUS € MMOMOIIBIO ITAKETOB MPUKIIAIHBIX IIPOTPaMM,

PEATM3YIOIMX METO KOHEYHO-2JIEMEHTHOTO aHAJIN3a.

e (opMHpPOBaHHE Y CTYICHTOB HAaBBIKOB Pa3pabOTKH KOHEYHO-IJIEMEHTHBIX MOJIEJIEH, HCCIIEI0BAHMS
3TUX Mojiesielt B 06paboTKU pe3ybTaTOB TAKHX HCCIICIOBAHMUII;
® BOCIHTAHWE OTBETCTBEHHOCTH 3a IPOJIYKT CBOMX pa3pabOTOK.

Ha n3y4eHne TUCIMIUIMHE B YUeTBEPTOM CEMECTPE OTBOAMTCS 216 4acoB, W3 HUX ayIUTOPHEIX — 36
4yacoB (JIEKIIMM M TIpakTHUeckue pabotsl), 1117 wacoB camocrostensHON paboTel u 27 d9acoB
CaMOCTOSATETBHON paboTHI MOJ pyKOBOJACTBOM IperioaBaTess. @opMoii MpoOMeXyTOUHOM aTTeCTAIlUH 110
UTOTaM OCBOCHMSI JUCIUIUIMHOM SIBIsETCS 9K3ameH (36 1.).

B pesynbratg OCBOCHMS MMCHUILIMHBI OOYYAIOIMHCS TOIDKEH IEMOHCTPHUPOBATH CIIEIYIOIINE
pe3yibTaThl 00ydeHus, cornacyommecs ¢ popmupyemMsM komrereHnusM OITOIT:

CIIOCOOHOCTBIO HCIIOIB30BATH COBPEMEHHBIE HWH()OPMAIMOHHBIE TEXHOJOTHH, IPHKIIAIHBIE
IIPOTPaMMHBIE CPEJICTBA IIPU PELICHUH 3a1a4 npopeccruonanpHol aesrenbrocTr (OTIK-3):

3HAMb: TEOPETHUYECKHE OCHOBBI METO/Ia KOHEUHBIX JJIEMEHTOB;

ymemy: pa3pabaThIBaTh PACUETHBIC CXEMBI JUISI PEIICHUS] HH)KEHEPHBIX 3a/1a4 METOIOM KOHEUHBIX
3IIEMEHTOB;

61a0emb. HaBbIKaMH peajin3aluu pacueTHbIX cxeM B CAE — koMIuTekcax.

CIIOCOOHOCTBIO  BBIIOJHSATH  pabOTBI 10  MOJECIHPOBAHHIO TPOAYKIMH W  OOBEKTOB
MAIIMHOCTPOUTENBHBIX  ITPOM3BOJCTB C  HCIOJIb30BAHMEM CTaHJApTHBIX IAaKeTOB M  CPEJCTB
aBTOMATH3MPOBAHHOTO TPOEKTHPOBAHUS, MPUMEHSATH AJTOPHTMHUYECKOE U MPOTPaMMHOE ObecredeHue
CPEJICTB U CUCTEM MALIUHOCTPOUTENBHBIX ITpou3BoaAcTB (I1IK-11):

3Hamb: OCOOEHHOCTH pEeaTM3aluU TEOPETHUYECKHX OCHOB METOJa KOHEYHBIX 2j1ieMeHTOB B CAE -
KOMIIJIEKCaX;

ymempb: paspabaThIBaTh PACUETHBIE AITOPHTMBI JUIS PEIICHHS WHXKEHEPHBIX 3aa4 METOJOM
KOHEUHBIX 251eMeHTOB B CAE - xoMIiekcax;

671a0ems: HaBBIKAMHU MOJIEIIMpOoBaHus pusndeckux npoueccoB B CAE — koMmIurexcax.

CIIOCOOHOCTBIO Y9acTBOBAaTh B pa3pabOTKe MpOrpaMM M METOAMK KOHTPOJS ¥ HCIBITAHUS
MaIIMHOCTPOUTEIBHBIX U3JEIHH, CPEACTB TEXHOJIOTHIECKOTO OCHAIICHHUS, IMAarHOCTHKH, aBTOMATH3AI[UN
U YIPaBJIEHHUS, OCYIIECTBIISATE METPOJOTHUECKYIO ITOBEPKY CPEICTB U3MEPEHUSI OCHOBHBIX ITOKa3aTeleH
Ka4yeCTBa BBITYCKAEMON IPOAYKIMH, B OIECHKE ee Opaka W aHalM3e NPUYHH €ro BO3HHKHOBEHWUS,
pa3paboTke MEPOTIPUSITHI 110 ero NpeaynpexaeHuio u yerpanenuio (I1K-18):

3Hamb: BO3MOKHOCTH COBpeMEHHBIX CAE — KOMIIIIEKCOB /TSI HX MCITOJIB30BAHUS TIPH pa3paboTke
MporpaMM M METOJMK HCIBITAHMS MAITHHOCTPOMTENBHBIX H3ICIHI, CPEACTB TEXHOIOTHYECKOTO
OCHAIIEHHUSI, aHAIN3€E TIPUYHUH BOZHUKHOBEHHUS Opaka;

0COOEHHOCTH peaH3allil TEOPETHYECKUX OCHOB METoJa KOHEYHBIX 3j1eMeHToB B CAE -
KOMILIEKCaX;



ymemp: pa3pabaThBaTh PACUCTHBIC ANTOPATMEI IS PEIICHH 3aj1a4 110 pa3paboTKe MporpaMm u
METOMK HCITBITAHMI MAITMHOCTPOUTEBHBIX M3IE/AH, CPE/ICTB TEXHOIOTHIECKOTO OCHAIICHHUS, aHAIH3a
TIPHYHH BO3HAKHOBEHHMs Gpaxa METONIOM KOHEIHBIX JJIEMEHTOB B CAE - xoMInIexkcax;

enadems: HaBBIKAMHU MOJICIIMPOBAHHS TEXHOJIOTHIECKUX MTPOLECCOB B CAE — xoMIuIeKcax.

OCHOBHBIE pa3jIeibl pabodell PorpaMMBbl OTPAXKAIOT LEIH 1 33134 MUCHMIUIAHEL. Pe3yibTaTsl
0GydeHHs, TEMATHIECKHH IUIAH Kypca, TEMBI MPaKTHICCKUX paGoT, OLEHOYHBIE CPEICTBA TEKYIIEro
KOHTPOJISI YCTIEBAEMOCTH, TIPOMEXKYTOTHOH aTTECTAIlHH TI0 HTOraM aTTEeCTAIllM¥ OCBOCHUS JUCIMIUIMHBI,
peKoMeH/(yeMast JTuTepaTypa H peCypesl HHTCPHET.

JTocmouncmeom pabodeil TPOTpaMMBI  SIBISETCS:  OpTaHA3AIHs COTIPOBOXK/ICHUS] H3YHUCHHS
JMCIAIUTAHBl — Pa3MEIICHHe MATCpHaioB JUCIUIIIAHBL Ha 06pa30BaTENLHOM CEpBEpE, TAKHM 00pasoM,
peanu3yeTcst MeTOIMIECKast 00eCTICIEHHOCTD ayIMTOPHON H CaMOCTOSITEbHOM PabOTEI.

B kauecTBe JANbHENIIEr0 COBEPIICHCTBOBAHUS W PasBUTHs COACPIKAHMA pabouelt pOrpaMMBbI
pexomenOyemcs. PaCIlipHTh NEPEUCHb OCHOBHOM ¥ PEKOMEHIyEeMOH JINTEPaTyPhl.

Ha OCHOBAHWH BBIIIEU3JIOKEHHOIO MOXXHO 3aK/IIOYUTh, HTO pabouas Tporpamma, aBTOpa
pamueHko A.B. MoxkeT GBITh HCTIOB30BaHa Ul 00eCTIeueHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI
10  HAMpaBJIECHHIO  IOITOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHICCKOC obecrniedyeHue
MAIIAHOCTPOUTEIBHBIX TPOU3BOJICTBY IO AUCIHINIMHE «Cucrems kKoneurno-31eMerTHOro anammsa (CAE-
CHCTEMBI)» Kak 6a30BBIi BApUAHT POCKTHO-OPHEHTHPOBAHHOTO o0yueHusl B ydeOHOM TIpoLiecce OI'BOY
BO «BiauMHUPCKU# TOCYJapCTBEHHbIH YHHBEPCHTET MMCHH Aunekcannpa ['puropseBrda u Hukomas
I'puropseBrda CTOJICTOBBIXY.
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