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Pabowas  nporpaMma  jucuvnimEbE «Pacuer  KOHCTPYKUMH  TexHUHeCKmx CpeIeTD
arpoMpoOMEILLICHHOTO KOMINEKCA MeTod0M KOHEUHBIX JJIEMEHTOBY COCTARIEHA B COOTBETCTRHH C
TpeboBanusaMe  DejepaibHOTO  TOCYIAPCTBEHHOIO  00pa30BATEILHOTO  CTAHJAPIA  BHICLIETO
obpasosanks (GI'OC BO), yreepaaeHHoro npukazoM Mmmmcrepersa ofpazosanus M HaYKH
Pocenbickoil @enepamn 11.08.2016 r. Ne 1022, Pabouas IPOTPavMa IIPEAHASHAYCHA [ NOATOTOBKH
HinkeHepa 1o cneduaibHocTd 23.05.01 HasemHbie TPamCHOpPrHO-TEXHOJOTHYECKHE CPEICTBA,
CHEeUHLTHIAmHA MNe 3 Texuuteckne CpeacTBa arponpoMbiil e iUl 0 KOMILIEKCH.

Hactosimas  padosas nporpaMma JHCHHILIMHEL COCTARIEHZ B PaMKaxX  OCHOBHOM
npoeccuonanuuoll obpasopatensuoit nporpavmer (OI10I1) u yunthiBaeT ocobennocTn 00yueHHA

IPY  HHKMO3ZHBHOM 00pa3oBAHAH [l ¢ OIPAHHYCHHEIMA ROSMOKHOCTAME 3;10poBbs (OB3) w
WHRBEATHIOR.

CocraBaTeNh — KaHIHNAT TeXHHUECKHX HAVK, MoueHT kabenmpsl «lIpukiatsas vexanmkas
['yrpos M.A.

Pabouas nporpavma THCHHITHEE! 0Dy AIeHA Ha 3aceanun Kadeaprl «l Ipuknanmag Mexanukan

«17» anpensa 2020 r. (nporoxoa Ne 5).

3ar. kaeapoi ««lIpHKIATHAN MEXAHTKAY,
KaHIWIAT TEXHMHECKHX HAYEK, J0LEHT

|_r M.A. Uyvipos

PaGouad nporpavMa JHCHHITHEBL 0100peHA METOIHYSCKOH KoMHCCHe HHIKCHEPHO-
TeXHOIOTHYCCKOIO (paKkyILTeTa

«21» anpens 2020 r. (nporokoa Na 5),
7 ITpeaceaarens MeToquueckoil KOMHCCHH

HHAKEHEPHO-TEXHOIOTHYECKOTO Daky.ibreTa,
KaHTHIAT TeXHHIECKHX HAYK, JOLCHT

AL 3uipanos

Jlnpextop nayunoit GuGmcy e E.JL. JleGeera
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO UCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTatamMu ocBoeHus OIIOIT

1.1. lean 1 32124y JUCHUILIHHBI

HNuxenep no cnemumansHoctu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA
JIOJDKEH OBITh TOATOTOBJIEH K CJEIYIOIIUM BUAAM MPO(ECCHOHATBHONW NEesTeIbHOCTH: HAay4HO-

HCCJICIOBATEIbCKOM,

MPOEKTHO-KOHCTPYKTOPCKOM,
OpraHU3alMOHHO-YIIPABICHUYECKOU IEATEIbHOCTH.

HpOI/I3BOI[CTBGHHO-TCXHOJ'IOFI/I‘IGCKOﬁ,

Heap aucuuminHbl — chOpMUPOBATh y CTYACHTOB cHCTeMYy (yHIaMEHTalIbHBIX 3HAHUU B

obmactu  pacuera

KOHCTPYKLUH

TCXHUYCCKUX

CpEICTB

arpoIpOMBIIUIEHHOTO

KOMILIICKCA,

HEOOXOAUMBIX ISl TOCTEAYIOMmEed MpodhecCHOHATBHON TMOATOTOBKH CHEIHAIKNCTa, CIIOCOOHOTO K
3¢ (HEeKTUBHOMY PEIICHUIO MPAKTUYSCKUX 3a/1a4 CeTbCKOX03SiCTBEHHOTO TTPON3BOICTBA.
3agauM JUMCHUILINHBI:
— OBJIAACTH TeOpeTI/I‘IeCKI/IMI/I OCHOBaMu peLHeHI/IH 3a4a4 MCXaHUKHU CHHOHIHOﬁ Cpe,Z[BI METOAOM
KOHEYHBIX 3JIECMEHTOB, HEOOXOJMMBIMH KaK TPH HM3YUYCHUH JTAIBHEWINTUX JUCIUIUIMH, TaK U B
MIPAKTUYECKOU IESITENBHOCTHU CIIEIIUATIMCTOB;
— TIOJIYYUTh TPAKTHYCCKUEC HABBIKM PACYCTOB HA IPOYHOCTH, JKECTKOCTh M YCTOMYHMBOCTH
DJICMCHTOB KOHCprKI_II/II\/'I 1 MalllMH, I/ICHOJ'IB?)yeMBIX B AHK, METOAOM KOHCYHBIX 3JICMCHTOB.

1.2. IlnanupyemMble pe3yJbTaTbl 00y4eHHs MO JUCHUIINHE

(moxkaszaresim ¢hopMUPOBAHHOCTH KOMIIETEHIINIA)

[Tnanupyemblie [Tnaaupyemblie pe3yabTaThl O0y4eHUS MO AUCIUILTHHE
PE3YIbTATHI
ocsoerns OLIOIL 3HAHUS YMEHHUS HABBIKH
(KOMIETEHLINN )
OIIK-4 OOyuaromuiicst T0JKeH OO0yuaromuiics OOyuaromuiicst T0JKEeH
CIIOCOOHOCTBIO K 3HATh UCTOYHUKH HOBOW | IOJDKEH YMETh BJIQ/ICTh HABBIKAMU
caMmoo0pa3oBaHMIiO U | HH(GOPMAITUU B 00JIaCTH | MOJB30BATHCS MOMCKAa HCTOYHUKOB

WCIOJIb30BAHUIO B
MPaKTUYECKOMN
NESTEIIbHOCTH HOBBIX
3HAHUN U YMEHUH, B
TOM YHUCJIC B
001acTIX 3HAHHM,

pacdera KOHCTPYKLIHM
TEXHUYECKHUX CPEICTB

ATIK mMeTomoM KOHEUHBIX

3IIEMEHTOB JIJIsI
camMoo0pa3zoBaHus U
UCIIOJIb30BAHUS UX B

MCTOYHUKAaMH HOBOM
nHpopmaruu B
o0nacTu pacuera
KOHCTPYKIUI
TEXHUYECKUX CPEJICTB
ATIK metomom

HOBOH MH(opMaIy B
obJacTu pacuera
KOHCTPYKLUH
TEXHUYECKHUX CPENICTB
AIIK meronom
KOHEUHBIX 3JIEMEHTOB

HETMOCPEJICTBEHHO HE | MPAKTUYECKOM KOHEYHBIX 2JIEMEHTOB | JIJIsl caMooOpa3oBaHUs U
CBSI3aHHBIX CO NesITeIbHOCTH JUIsL CaMOOOpPa30BaHUsl | MCIOJIb30BaHUS UX B
cdepoit (b1.5.20-3.1) Y UCIIOJIb30BAHUS UX B | IPAKTUYECKOM
npodecCuoHATBHON MPAKTUYECKOU NEATEeIbHOCTH
JIeSITEIbHOCTH JIeSITeNTbHOCTH (b1.5.20-H.1)
(b1.5.20-V.1)

[1K-6 OO0yyJaromuiicst TOJIKEeH OO6yyvarormmiics OOyuaromuiics JOHKEeH
CIIOCOOHOCTh 3HATh: OCHOBHBIE JOJKEH YMETh: BJIa/I€Th: HaBbIKaMU 1
UCIIOJIb30BATh MIOHSITHS U AITOPUTMBI BBITIONTHSATh PacyeThl | TEXHOJIOTHSMH pacueTa
MPUKIIaTHBIE pelieHus 3a1a4 y3JI0B, arperaTtoB 1 y3JI0B, arperaTtoB 1

pOTpaMMBbI pacueTa
y3JI0B, arperaTtoB 1
cHCTEM
TPaHCIOPTHO-
TEXHOJIOTHYECKUX

MEXaHHWKHU CTUIONTHOM
CpeIlbl METOJIOM
KOHCUHBIX DJICMCHTOB,
HEOOXOINMBIE IS
KBAJIM(UIIMPOBAHHOTO

CHCTEM TPAHCIIOPTHO-
TEXHOJOTUIECKUX
CPEICTB U UX
TEXHOJOTUIECKOTO
00opyoBaHus C

CHCTEM TPAHCIIOPTHO-
TEXHOJOTUIECKUX
CPEICTB U UX
TEXHOJIOTUIECKOTO
000pyIoBaHus C




CPEICTB U UX HCIIOJIb30BaHUs HCIOJIb30BaHUEM HCIOJIb30BaHUEM
TEXHOJIOTHYECKOTO MPUKJIATHBIX TPOTrpaMM MIPHUKIIaTHBIX MPHUKIAIHBIX TPOTPaMM
o0opynoBaHus pacyeToB y3IIO0B, MIPOrpaMM METOJIOM METOJIOM KOHEYHBIX
arperaToB U CUCTEM KOHEYHBIX JIEMEHTOB - | 3y1eMeHToB - (b.1.5.20-
TPaHCIIOPTHO- (b.1.5.20-Y.2) H.2)
TEXHOJIOTHYECKUX
cpeacts AIIK u ux
TEXHOJIOTHYECKOTO
o0opyI0oBaHUS U
MPOTHO3UPOBAHUS
MoKazareyeu ux
TEXHUYECKOTO YPOBHS -
(b.1.5.20-3.2)
[ICK-3.4 OOyuarouuiicst JOJKEH OOyuarommiics OOyuarommiicst 10JKeH
CIIOCOOHOCTh 3HATh: OCHOBHBIE JOJKEH YMETh: BJIa/I€Th: HaBbIKaMU 1
MPOBOJIUTH MOHSITUS U aJITOPUTMBI BBITIOJIHSTH PACcU€Thl TEXHOJIOTHSIMU pacueTa
MPOrHO3HPOBAHUE pelieHus 3a1a4 y3JI0B, arperaTtoB 1 y3JI0B, arperaTtoB 1
MoKazaTeJei MEXaHUKH CILIOITHON CHUCTEM TEXHUYECKUX CUCTEM TEXHUYECKUX
TEXHUYECKOTO Cpeabl METOI0M cpeacts AlIK ¢ cpenct AIIK ¢
YPOBHSI TEXHUUECKUX | KOHEUYHBIX 3JIEMEHTOB, WCIIO0Ib30BAaHUEM WCII0Ib30BAaHUEM
cpeacts AlIK, HEOOXOIUMBIE IS METO1a KOHEYHEIX METO1a KOHEYHEIX
UCIIONB3Ysl pa3INune MPOTHO3UPOBAHUS AJIEMEHTOB JIJIs AJIEMEHTOB IS
MeToaa nokasarenei MIPOTHO3UPOBAHUS MIPOTrHO3UPOBAHUS
MPOTHO3UPOBAHUS TEXHUYECKOT'O YPOBHS MoKa3zaTese ux noKazaTese ux
TEXHUYECKHUX CPEJCTB | TEXHMUYECKOTO YPOBHS - | TEXHUYECKOTO YPOBHS -
ATIIK - (b.1.5.20-3.3) (b.1.5.20-V.3) (b.1.5.20-H.3)
[1CK-3.7 OO0yuaromuiics T0KEeH OO6yuarommiics OOyuaromuiicst T0JKeH
CIIOCOOHOCTH 3HaTh: OCHOBHBIE JTOJIKEH YMETh: BJIQ/ICTh: HAaBBIKAMU U
UCIIOJIb30BaTh MOHSITHS U AITOPUTMBI BBITIOJTHSATH MPOEKTHO- TEXHOJIOTUSIMU
MPUKJIAHBIC pelieHus 3aay KOHCTPYKTOPCKHE MPOEKTHO-
MIPOrpaMMBbI MEXaHUKH CILIOIIHON pacueTsl y3J0B, KOHCTPYKTOPCKHX
MIPOEKTHO- Cpelibl METOJIOM arperaToB U CUCTEM pacyeToB Y3JIOB,
KOHCTPYKTOPCKHX KOHEYHBIX 3JIEMEHTOB, TEXHUYECKUX CPEICTB arperaroB M CUCTEM
pacyeToB y3JIOB, HEOOXOTUMBIE IS AlIK ¢ TEXHUYECKUX CPEJICTB
arperaTtoB M CUCTEM KBATH(UITUPOBAHHOTO KCTOJIb30BAaHUEM AllK ¢
TEXHUYECKHUX UCIIOJIb30BaHUS MPUKIIATHBIX WCIIO0Ib30BAaHUEM
cpeactB AIIK MPUKIAAHBIX POrPaAMM MPOrpaMM METOJ0M MPUKJIAJAHBIX IPOTPAMM
MIPOEKTHO- KOHEYHBIX 3JIEMEHTOB - METOJ0M KOHEUHBIX
KOHCTPYKTOPCKHUX (b.1.5.20-VY .4) anemenToB - (b.1.5.20-
pacyeToB y3JIOB, H.4)
arperatoB M CUCTEM
TEXHUYECKUX CPEJICTB -
(b.1.5.20-3.4)
2. Mecto nucuuimiiuHbl B cTpykrype OITOIT
HucuunimHa «Pacyer koHCTpyKuMil TexHuueckux cpeactB AIIK meTomoM KOHEUHBIX

DJIEMEHTOBY» OTHOCUTCS K 0aszoBoit wactu bmoka 1 (b1.5.20) ocHOBHO#W mnpodeccruoHambHON
00pa3oBaTenbHON MPOrpaMMbl crieruanuTeTa mo crnenuanbHocty 23.05.01 HazemHbie TpaHCTIOPTHO-
TEXHOJIOTHYECKUE CpeicTBa, crneunanuzanuss Ne 3 — TexHHUecKue CpeicTBa arporpOMBIIIIIEHHOTO

KOMIIJICKCA.



Pa3nennbl fMCHUNIMHBI U MeKTUCHUNIJIMHAPHBIE CBA3H € 00ecneYnBAKIIHMHA
(mpeaumecTBYONMMH) U 00ecieYynBaeMbIMHU (MOCEAYHOIMMHU) AUCHUNIIMHAMM

HanmeHnoBaHne 00eCIIeunBarOIINX

DopmMupyeMbIE KOMIIETEHLIMHI

No (TIpenmecTBYOMUX) U
n/m | obecreuynBaeMbIX (TIOCTIEIYIOIIHX ) Paznen 1 Paznen Paznen 3
JUCIUIINH, TPAKTUK
[IpenmecTByoNnMe TUCIUITITHHBI
1 | Xumus OI1K-4 OI1K-4 OIlIK-4
2 | Uadopmaruka OIIK-4 OIIK-4 OIIK-4
3 | Teopernyeckass MEXaHHUKa OIIK-4 OIIK-4 OIIK-4
4 | 3D monenupoBaHue OIIK-4 OIIK-4 OIIK-4
5 HauepraTenbHas reoMeTpust u OITK-4 OITK-4 OITK-4
WH)KEHepHas rpaduka
6 | Teopus MexaHM3MOB ¥ MalIMH OIIK-4 OIIK-4 OIIK-4
ConpoTuBicHHEe MaTepUasIoB OIIK-4, ITIK-6 OIIK-4, [IK-6 OIIK-4, TIK-6
] VYyeOHast TeXHOJIOTHYECKast OITK -4 OITK -4 OITK-4
IIPAKTHKA (B MACTEPCKUX )
9 [IpoexkTupoBanue B naketre Patran- K-6 K-6 K-6
Nastran
BrruncnutenbHas MexaHHUKa MaKeT
10 APM Win Machine TK-6 TK-6 1K-6
VYyeOHasi mpakTHKa MO MOJIYYEHHUIO
MEPBUYHBIX TPO(HECCHOHATEHBIX
11 YMEHUH 1 HABBIKOB (110 IIK-6, IICK-3.7 IIK-6, IICK-3.7 | IIK-6, IICK-3.7
YIIPaBJICHUIO
CEJICKOXO035MCTBEHHONW TEXHUKOM )
[locneayronuye AUCIUNINHBI
Teopus TEXHUYECKUX CPELCTB OIIK-4, IICK- OIIK-4, IICK-
1 ATIK OIIK-4, [ICK-3.4 34 34
p | AACTAM MAIH i1 OCHORHI OIK-4, TIK-6 | OIK-4,1IK-6 | OIIK-4, [TK-6
KOHCTPYHPOBaHUS
3 | TepmoanHamuka U Teronepeaaya OIIK-4 OIlK-4 OIIK-4
4 | !wapasmika u OIK-4 OIK-4 OIK-4
THJIPOITHEBMOIIPHBO]T
5 TexHonorus: MEXaHU3UPOBAHHBIX OITK-4 OITK-4 OITK-4
IIPOLIECCOB B PACTEHHEBOJICTBE
Teopus 1 OCHOBBI pacuéra
G | TPAHCMHUCCHI H XOZIOBBIX OT1K-4 OT1K-4 OIK-4
anmnapaToB TPAHCIOPTHO-TATOBBIX
CPEICTB
7 | OKcmlyaTalluOHHBIE MaTepUabl OIIK-4 OIIK-4 OIIK-4
] KoHncTpyKkunoHHbI€ U 3aIIUTHO- OITK -4 OITK -4 OITK-4
OTJICIIOYHBIC MATEPUAITBI
9 Teopust TEXHUYECKUX CUCTEM U OITK -4 OITK -4 OITK-4
CHUCTEMHOTI'0 aHaJIn3a
OCHOBBI IPOEKTUPOBAHUS U
10 | ucnonap30BaHMS MAIIMHHO- OIIK-4 OIIK-4 OIIK-4
TPaKTOPHOTO MapKa
11 | Opranu3zanus u JIAHUPOBAaHUE OIIK-4 OIIK-4 OIIK-4




ITPOU3BOJICTBA

Onenka 3¢ (eKTUBHOCTH

12 WHXEeHEpHBIX pemeHnil B AITK

[ICK-3.4

[ICK-3.4 IICK-3.4

Onenka 3¢ (HeKTUBHOCTH MPOCKTOB
B c(hepe 1 COBEPIICHCTBOBAHUS
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPENICTB

13

[ICK-3.4

IICK-3.4 I1CK-3.4

IIpon3BocTBEHHAs MpPaKTHUKa 110
MOJTYYEHHUIO TPO(PECCUOHATIBHBIX
14 | ymeHuii u oneita
poeCcCHOHATILHOM 1€ATEbHOCTH,
TEXHOJIOTUYECKast

[ICK-3.4

IICK-3.4 I1CK-3.4

HayuHno-uccnenoBarenbckas

15 pabora

[ICK-3.4

[ICK-3.4 IICK-3.4

CucTteMbl aBTOMAaTU3UPOBAHHOTO
16 | npoexkTHpOBaHUS TEXHUUECKUX
cpeactB AIIK

[IK-6, TICK-3.7

IK-6, IICK-3.7 | IIK-6, IICK-3.7

Pacuét u koHCTpynpoBaHue
TEXHUYECKUX CPEICTB IS
BO34CJIbIBAHUA
CEJIbCKOXO03SMCTBEHHBIX KYJIbTYP

17

[1CK-3.7

[1CK-3.7 I1CK-3.7

MoaenupoBanue 1
HpOGKTI/IpOBaHI/Ie TCXHHUYCCKHUX
CPEIICTB JIJIsl BO3/ICTIBIBAHUS
CEJIbCKOXO35IICTBEHHBIX KYJIBTYD

18

I1CK-3.7

[1CK-3.7 I1CK-3.7

Pacuér u xoHCTpynpOoBaHue
19 | TeXHUYECKHUX CPENCTB sl YOOpKH
3€pHOBBIX KYJIbTYp

IICK-3.7

IICK-3.7 I1CK-3.7

[IpoekTupoBaHHe TEXHUYECKUX
20 | cpencTB s yOOPKH 3€pHOBBIX

KYJIbTYp

I1CK-3.7

[1CK-3.7 I1CK-3.7

Pacuét u xoHCTpynpoBaHue
21 | TEXHUYECKUX CPEICTB IS
’KHUBOTHOBOJICTBA

IICK-3.7

IICK-3.7 I1CK-3.7

[IpoekTupoBaHHE TEXHUYECKUX
CPEJICTB JUIsl )KUBOTHOBOJICTBA

22

IICK-3.7

IICK-3.7 I1CK-3.7

3. O0béM TUCUMIIIIMHBI M BUIbI Y4e0OHOH padoThl

O6bem nucnMIuIMHBI cocTaBisger 3 3adeTHbIX eauHHIBl (3ET), 108 akagemuveckux 4YacoB
(manee yacoB). JlucIUIUIMHA U3y9aeTcs B 5 ceMecTpe.

3.1. Pacnpenenenne o0beMa JMCHMIIMHBI IO BUAAM Y4e0HOH padoThI

Bunx yuebnoi paboThl

KomnuectBo yacos

KonTakTHasi padora (Bcero) 48
B Tom unce:
Jlexuuu (JI) 16

[Tpaktuueckue 3ansatus (I113)




JlaGopaTtopusbie 3ansatus (J13)

32

CamocrosiTesbHast padora odyuawnmxcs (CP)

60

KonTpoan

HToro

108

3.2. Pacnipenesienne y4eOHOro BpeMeHH 110 pa3jiejiaM U TeMaM

TEMBI

HaunmenoBanue pasnena
U TCMBbI

Bcero
4acoB

B TOM YHCJIC

KOHTAaKTHas

abora

J | 13

113

CP

KonTpons

Pa3nen 1 OcHOBHBIE NOJIOKEHUST METO

a KOHCYHBIX 5JICMCHTOB

1.1.

Brenenue. OcnoBnas uges MKD.
[Tonstue MKD. Uctopust pazButus
MKD.

2

2

1.2.

DJIeMEHTHI MAaTPUYHON anreOphl.
[TonsTne marpuisl. Onepanuu HaJ
MaTpuLaMu. Perienne cucreMsl
JIMHEUHBIX YPABHEHUN B MATPUYHOU

dbopwme.

1.3.

Pu3nyecKue OCHOBBI aHAJIN3a
KOHCTPYKIMA. OCHOBHBIE TTOJIOKEHUS
Teopuu ynpyroctu. COOTHOIIEHUS
Teopuu yrnpyroctu. Marpuunas popma
3allUCU OCHOBHBIX COOTHOIIICHHI

TEOPUU YIPYTOCTH.

Pasnen 2 Koneunsie 31eMeHTEI

2.1.

O6mue nousiTus. [loHsITHE KOHEYHBIX
sanemeHToB. OcHOBHOE ypaBHeHHe MKD.
THUIbl KOHEYHBIX 3JIEMEHTOB.
[TocTpoeHne ceTkr KOHEYHBIX
3neMeHTOB. [TpakTuueckue
peKOMEeHIaluu. 3aJaHue TPaHUuYHBIX
YCIIOBUU.

2.2.

CBolicTBa KOHCUHBIX JIEMEHTOB.
Krnaccudukanmsi KOHEYHBIX SJIEMEHTOB
1o cBoricTBaM. OJTHOMEPHBIN CUMILIEKC-
JJIEMEHT. /[ByMepHBIN CUMILIEKC-
37eMeHT. TpexXMepHbId CUMILIEKC-
DJICMCHT.

2.3.

YpaBHEHHS paBHOBECHUSI KOHEUHBIX
a51eMeHTOB. COCTaBIEHUE YPAaBHEHUN
paBHOBecHUsl. JINHEHHBIA yIPYTHil
aneMeHT. CucreMa ynpyrux 3J€MEeHTOB.
I'pannunsbie ycnoBus. CTep:kHEBON
A1eMEHT. banouHbIl 2JIEMEHT.

2.4.

ABanns xenc-3amad.

2

2

X

Pa3nen 3 Pacuersl koHCTpyKIMil TexHMUecKkuX cpeacTB AIIK B mporpaMMHOM KOMILIEKCE
MSC/Patran-Nastran




bubnrorexa KOHEUHBIX AIIEMEHTOB
MSC/Patran-Nastran. Co3ganue

3.1. 2 2 - - - X
FeOMETPUUECKUX O0BEKTOB B
MSC/Patran.
Pacder 351eMeHTOB KOHCTPYKIWA B

3:2. MSC/Patran-Nastran. 62 ) 32 ) 30 x
Kypcogas pabora 30 30 X
OO01mast TpyA0eMKOCTh 108 16 32 - 60 X

4. CTpyKTypa U colepKaHHue TUCUUILTHHBI
4.1. Conep:xaHue TUCHUILINHBI

Pa3nes 1. OcHOBHBIE NOJI0KEHUSI METO1Aa KOHEYHBIX 3JIEMEHTOB

BBenenue

OcnosHnas unes MKDO. ITonstue MKO. Ucropus pazsutus MKO.

DJIeMeHTbI MATPUYHOM aJredpbl

ITonstue matpuupl. Onepanuu Haj MaTpulaMu. PemeHue cuCTeMbl JTUHEHHBIX YpaBHEHUH B
MaTpu4HOU (hopme.

Pu3nyecKHe 0CHOBBI AHAJIM3a KOHCTPYKIMHT

OCHOBHBIE TOJIOKEHHSI TEOpUU yNpyroctu. COOTHOILICHHUS TEOPUH YNPYrocTu. MarpuuHas
(opma 3armucu OCHOBHBIX COOTHOILICHUN TEOPUU YIPYTOCTH.

Anajm3 koHcTpykuuii MK9

OcHOBHBIE 3Tanbl aHaNIM3a CIOXKHBIX KOHCTpykumid. Konmenuums MKD. OOmime moHsTHs o
KOHEYHOZJIEMEHTHOM pacueTe KOHCTPYKIMWA. OTambl MOCTPOCHUS AUCKPETHOW MOJEIU. TaIlbl
IIPaKTUYECKON peaIn3alluu.
Pa3gen 2. KoHeuHbIe DJIeMeHThI

OO0mme noHsTHSA

[Tonsitue xKoHeuHbIX 37eMeHTOB. OcHOBHOE ypaBHeHMEe MKD. TuUmNbl KOHEUHBIX 3JIEMEHTOB.
[locTpoeHne ceTKM KOHEUHBIX 3JeMEHTOB. llpakTHueckne pekoMeHAaluu. 3aJaHUuEe TPAHUYHBIX
YCIIOBHUH.

CBoiicTBa KOHEYHBIX 3JICMEHTOB

Knaccudukanuss KOHEUHBIX 3JIEMEHTOB TO CBOMCTBaM. OJHOMEPHBIM CHUMILIEKC-IJIEMEHT.
JIByMEpHBIN CUMILIEKC-3JIEMEHT. TPEXMEpPHBIN CUMILIEKC-3JIEMEHT.

YpaBHeHHsI paBHOBeCHS] KOHEYHBIX 3J1EMEHTOB

CocraBiieHne ypaBHEHMM paBHOBecus. JIMHeNHBI ynpyruil snemeHT. Cuctema yHpyrux
371eMEHTOB. ['paHnnuHbIe yciaoBUsl. CTEPKHEBOM 3JIeMEHT. balloUHbIN AJIEMEHT.

AHaam3 kerc-3aaayq
Paznean 3. Pacuernl koHCcTpyknuii Texnmyeckux cpeacrs AIIK B mporpamMmmMHOM KOMILIEeKce
MSC/Patran-Nastran

bubnuoreka koneunbix anemeHToB MSC/Patran-Nastran. Co3anne reoMeTpudecKiuX 00ObeKTOB
B MSC/Patran. Pacuer snemenToB koHcTpykuuii B MSC/Patran-Nastran.

4.2. Conep:xaHue JIeKIUil

Ne Kon-Bo
HaumenoBaHue jneknuu
n/n 4acoB
1 Beenenue. OcnoBnas uness MKO. Ionstue MKD. Uctopus pazsutuss MKD. 2
) DneMeHThl MaTpuuHOU anreopsl. [TorsTue MaTpuilel. Onepanuu HaJ MaTPUIIAMHU. )
Pemienue cuctembl TMHEWHBIX YPaBHEHUH B MAaTpUYHOHN Gopme.
3 du3nuecKrue OCHOBBI aHAIN3a KOHCTPYKIUNA. OCHOBHBIE MOJI0KEHUS TEOPUU )

ynpyrocti. CoOOTHOLIEHHS Teopur ynpyroct. MaTpuyHas ¢popma 3anucu




OCHOBHBIX COOTHOLIEHUI TEOPUHU YIIPYTOCTH.

Oo6ume nousarus. [Tonstue KoHeUHBIX 11eMeHTOB. OcHOBHOE ypaBHeHHe MKD.

4 2
THUIIBI KOHEYHBIX JIIEMEHTOB.
5 ITocTpoeHne ceTKH KOHEUHBIX 1EMEHTOB. [IpakTnueckue pekoMeHaaluH. )
3ajjaHe TPAaHUYHbBIX YCIOBHH.
CBoiicTBa KOHEUHBIX 71eMeHTOB. Kitaccudukamyst KOHEUHBIX 3JIEMEHTOB IO
6 | colictBaM. OJTHOMEPHBI CUMILJIEKC-3JIEMEHT. JIByMEpHBIN CUMILIEKC-3JIEMEHT. 2
TpeXMepHBI CUMIUIEKC-3JIEMEHT.
VYpaBHeHUs paBHOBECHS KOHEUHBIX J1EMEHTOB. COCTaBJICHUE YPaBHEHUM
7 | paBHOBecus. JIMHENHBIN ynpyruii aneMeHT. Cucrtema ynpyrux 3JIEMEHTOB. 2
['pannynebie ycinoBus. CTep:kHEBOM A1eMEHT. bajouHbIN 2JIEMEHT.
8 | AHanu3 kelc-3anay. 1
9 bubnmoreka koneuHbIx snemeHToB MSC/Patran-Nastran. Co3nanue 1
reomerpuuecknx 00pekToB B MSC/Patran.
HTroro 16
4.3. Conepxanue 1a00paTOPHBIX 3aHATHI
Ne . Kon-Bo
HaumenoBanue 1a00paTopHbBIX 3aHITHIMA
n/n 4acoB
1. Wutepodeiic mporpammuoro komruiekca MSC/Patran-Nastran. 2
2. Coznmanne reomeTpuuecknx 00bexkToB B MSC/Patran. 2
3. Wwmnopt u nopabotka mogenu B MSC/Patran-Nastran. 2
4 Pacuer BHYTpeHHHUX CHIIOBBIX (DaKTOPOB B ABYXomopHoi 6anke B MSC/Patran- )
] Nastran.
5. Pacuer Ganku-crenkn B MSC/Patran-Nastran. 2
6 MopenupoBanue B3auMOACHCTBUS HeAehOPMUPYEMOTO KIIMHA C TIOYBOM B )
' MSC/Patran-Nastran.
7. HccnenoBanue Hanps>KEHHOTO COCTOSHUSI PACTSAHYTOM MOJIOCHI C OTBEPCTHEM. 4
] HccnenoBanue HapsHYKEHHOTO COCTOSTHUS MTOJTyOECKOHEYHOM MII0CKOCTH, )
3arpy’KeHHON COCPEIOTOUYECHHON CHUJIOMN.
9 HccnenoBanue HaPsHKEHHOTO COCTOSIHHSI KpUBOJIMHEWHOTO Opyca Ipu YUCTOM )
' usruoe.
10. | MccnenoBanue nepeMenieHnid U HANPsDKEHUH B KPYTJIOHN TUTACTMHKE TP M3THOeE. 2
11. HccenenoBanue nepeMeIieHuii U HalPsKEHUH B IPSIMOYTOJIbHOM IUIACTUHKE IPH 4
usruoe.
1. HccenenoBanue nepeMeIie il U HapsKEHUH B KOJIBLIEBOM IUIACTUHKE IIPU )
usruoe.
13. | [IpoekTrpoBaHue U pacueT NPOYLUINHBI. 2
14. Hccnenosanne KOHTAKTHOIO B3aUMOJECUCTBHUSA IUIACTHH. 2
15. | MccnenoBanue cOOCTBEHHBIX YacTOT U (hopM KoJeOaHUH MIIaCTHHBI. 2
Hroro 32

4.4. ConepxaHue NPaKTHYECKUX 3aHATHH

[TpakTryeckue 3aHATUS YI€OHBIM IJITAHOM HE MTPETYyCMOTPEHBI.

10



4.5. Buabl u cofepxaHue CaMOCTOSITEILHONH padoThl 00y4aroIuXxcst

4.5.1. Buzsl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs

Bunpl camocTosiTenbHON paboThl 00yUYaromuXCs

KomnuectBo yacos

[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE

9
71a00paTOPHBIX pabOT
CaMOCTOSITETbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 9
BrinonHeHnue KypcoBoii paboThl 36
IToaroroBka K 3auery 6
Hroro 60
4.5.2. ConeprkaHue caMOCTOSITEIbHON pabOThl 00Y4aIOIINXCs
Ne Kon-Bo
HanmenoBanue Tem 1 BOpocoB
n/n 4acoB
1. WuTepdeiic mporpammuoro komriekca MSC/Patran-Nastran. 1
2. Coznanne reomerpraeckux 00bekToB B MSC/Patran. 1
3. Wmnopt u nopadotka mogenu B MSC/Patran-Nastran. 1
4 Pacuer BHyTpeHHUX CHIIOBBIX (DaKTOPOB B ABYXOMOpHOi O6anke B MSC/Patran- 1
] Nastran.
5. Pacuer Ganku-crenkn B MSC/Patran-Nastran. 1
6 MoaenupoBaHue B3aUMOJICUCTBUS HEACHOPMHUPYEMOTO KIIMHA C TIOYBOM B 1
' MSC/Patran-Nastran.
7. HccnenoBanue Hanps>KeHHOTO COCTOSIHUS PACTSHYTOM MOJIOCHI C OTBEPCTHEM. 1
] HccnenoBanue HapsHKEHHOTO COCTOSTHUS MOJTyOSCKOHEYHOH IIIOCKOCTH, 1
3arpy>K€HHON COCPeI0TOUYEHHON CHUIION.
9 HccnenoBanue HapsHKEHHOTO COCTOSTHUS KPUBOJIMHEHHOT0 Opyca MpHU YHCTOM 1
) usruoe.
10. | UccnenoBanue nepeMenieHN 1 HaNpsDKCHU B KPYTJION TJIACTHHKE MPU U3THOE. 2
1 HccnenoBanue nepeMeIieHil U HapsKeHUH B IPAMOYTOJIbHOM IUIACTUHKE IIPU
" | usrube.
12, HccnenoBanue nepeMeIieHnil U HaPsKEHUH B KOJIBLIEBOM IUIACTUHKE IIPH |
usruoe.
13. | IlpoexTupoBaHue U pacyeT NPOYIINHBI. 2
14. HccnenoBanye KOHTAKTHOT'O B3aUMOJICUCTBUS IJIACTHH. 1
15. | UccrnenoBanue cOOCTBEHHBIX YacTOT U POPM KOJIeOaHUHN TJIACTHHBI. 1
BrimotHeHME KypcoBOi pabOThI 36
IToaroroBka K 3auery 6
Hroro 60

5. YueOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOATEILHOH padoThl 00y4aroIMXCcst

YuebHO-MeToan4ecKue pazpadbotku umerorcs B Hayunoit  6ubnmoreke dI'BOY BO HOxHo-

VYpansckuii 'AY:

1. WrnateeB A.I'. Pacuer »5J€MEHTOB KOHCTPYKIHUM METOAOM KOHEUHBIX JJEMEHTOB
[OneKTpoHHBINH pecypc] : MeToAaMyecKHe YyKazaHus K KypcoBod pabore. Yemsbunck: FOxHO-

Ypanbsckuii I'AY, 2016. 63 c.

Hoctyn u3 JIOKAJIbHOM

CCTHU:
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http://nb.sursau.ru:8080/localdocs/sopromat/79.pdf. - Hoctrym w3 ceru  UHTepHerT:
http://nb.sursau.ru:8080/webdocs/sopromat/79.pdf.

2. UrnateeB A.I'. Pacuer koHcTpykumil TexHumueckux cpeacts AIIK MeromoM KOHEUYHBIX
3JIEMEHTOB [DJEKTPOHHBIH pecypc| : METOAMYECKHE YyKa3aHWs K KypcoBoW pabote. UensOWHCK:
IOxHO-Y panbckuii T'AY, 2017. 46 o Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/sopromat/81.pdf. - Jlocryn w3 cerm  VHTepHer:
http://nb.sursau.ru:8080/webdocs/sopromat/81.pdf.

6. ®OoH1 OLIEHOYHBIX CPEACTB JIs NPOBEACHHUS MPOMEKYTOYHOM
arTecTalMU O0yYAKO LM XCS

JIisi yCTaHOBJIGHHSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydaroruxcsi TpeboBanmsim OI'OC
BO pa3pabotan (oHI OLIEHOUHBIX CPEICTB JJs TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M INPOBEICHHS
IPOMEXKYTOUHOM aTTecTanuu oOyyaroumxcs mo aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npencrasieH B [Ipunoxenun Ne 1.

7. OCHOBHAsI M JONOJTHHUTEIbHAs y4eOHAasl TUTepaTypa, He00X0AUMas
AJIS1 OCBOCHMS JUCHHUILIHHBI

OcHoBHasi U JOMNOJIHUTENbHAsE ydeOHas nuTeparypa umeercss B Hayunoit OuGnuorexke u
AIIEKTPOHHON MHpOopMaImoHHo-o0pazoBarenbHol cpeae DI'EOY BO HOxHo-Ypanbckuit [AY.

OcHoBHasIMTEpaTypa
1. Xunkun B.A. Benenue B MeToa KOHEYHOTO AJIeMEHTa: ydeOHoe rmocobue. UenssOmHCK:
UI'AA, 2013 . 296 c.
2. Kunkun B.A. A30yka MHXEHEPHBIX PAacueToOB B MporpaMMHBbIX mpoayktax MSC Patran-
Nastran-Marc: yue6noe noco6ue. CII0.: IIpocnext Hayku, 2013 . 574 c.

JlonoTHUTeILHAS JUTEpPaTypa

1. 3ampuii A.A. I[IpoekTupoBaHHE M pacyeT METOJIOM KOHEUYHBIX 3JIEMEHTOB B cpene APM
Structure3D: yue6HOe mocobue. M.: AIIM, 2010. 376 c.

2. XKunkua B.A. ComnpoTuBlieHHEe MaTepuanoB [DJIEKTPOHHBIN pecypc]: ydeOHOoe mocobOue.
UensaOuHCK: Ur'AA, 2011. 524 C. Hoctyn u3 JIOKAJIbHOM CeTU:
http://nb.sursau.ru:8080/localdocs/sopromat/50.pdf. - Jlocryn w3 cerm  VHTepHer:
http://nb.sursau.ru:8080/webdocs/sopromat/50.pdf.

Y4eOHOo-MeTOoAUYECKOE 0OOecTIedeHHe

1. WrnateeB A.I'. Pacuer »51€MEHTOB KOHCTPYKIHUM METOAOM KOHEUHBIX JJEMEHTOB
[OnekTpoHHBINH pecypc] : MeToaMyecKHe YyKazaHus K KypcoBod pabore. Yemsbunck: HOxHO-
VYpanbckuii I'AvY, 2016. 63 C. Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/sopromat/79.pdf. - Hoctym w3 ceru  UHTepHerT:
http://nb.sursau.ru:8080/webdocs/sopromat/79.pdf.

2. UrnateeB A.I'. Pacuer koHcTpykumil TexHumueckux cpeacts AIIK MeromoM KOHEUYHBIX
3JIEMEHTOB [DJIEKTPOHHBIH pecypc| : METOAMYECKHE YKa3aHHWs K KypcoBoW pabote. UensOWHCK:
IOxHO-Y panbckuii T'AY, 2017. 46 o Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/sopromat/81.pdf. - Jlocryn w3 cerm  VHTepHer:
http://nb.sursau.ru:8080/webdocs/sopromat/81.pdf.

Iepuoguyeckue u3xaHus:

«[Ipobnemsl mpouHoctu», «llpukiagHas maremaTvka MU MexaHuKa», «MexaHWKa TBEpAOIro
tena», «Mmxenep. Hayka, MpOMBIIIIEHHOCTh, MEXIYHAPOAHOE COTPYAHUYECTBO», «CIpaBOYHUK.
NHxeHepHBIil )KypHAID.
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http://nb.sursau.ru:8080/webdocs/sopromat/79.pdf
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8. Pecypchl HH(pOpMALIMOHHO-TEIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

1. Ennnoe okHO TOCTyIa K y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas 6uommoreka ONLINE http://biblioclub.ru

9. Meronnyeckue YKa3aHus 1l 00y4al0UIUXCH M0 OCBOEHHUIO TUCIHUILIHHBI

YyebHO-MeTOAMYECKHE pa3paboTku uMeroTcss B HaydHoi OuONMMOTEKE H  AIEKTPOHHOM
uHpopManroHHo-00pa3oBarenbHoil cpene PI'BOY BO FOxHo-Ypansckuit [AY:

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYLIEeCTBJICHUH 00pa30BaTEJILHOI0
npouecca no AMCHUILINHE, BKIIYAs NepevyeHb MPOrpaMMHOro odecrneyeHus: U
HH(GOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

B Hay4noii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMIA MTPEJOCTABIAETCS JOCTYI K 0a3aM JaH-HBIX:
- Koncynperantlnmtoc (cripaBovHbBIC TPABOBBIE CHCTEMBI);

- Texakcnepr (naHOpMaronHo-cripaBouHas cucrema 'OCToB);

- «Cenbpxo3TexHUKa» (aBTOMATU3MPOBAaHHAS CIIPABOYHAs CUCTEMA).

- My TestX10.2.

[Iporpammuoe obecrieuenue: Kompas, MS Office, Windows, MSC.Software.

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0AUMAs JJI51 OCYUIeCTBJICHUS
00pa3oBaTeILHOIO MPoUecca MO0 JUCUUILIHHE

YueOHbIe ayTUTOpUU IS TIPOBEIACHUS 3aHATHIA JIGKIIMOHHOTO U CEMHUHAPCKOTO THIIOB, TPYIIOBBIX U
WHJUBUAYAIBHBIX KOHCYJBTAIMI, TEKYIIEr0o KOHTPOJIS U MpoMekyTouHoM arrectarmu Ne 501, 503
VYueOHble ayIUTOpHM I TPOBENCHUS 3aHATUN JIEKIMOHHOTO M CEMHHAPCKOrO THUIIA, KYpCOBOI'O
MIPOEKTUPOBAHUS], TPYNIOBBIX W HWHIMBUAYAJIbHBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOIsl W
npoMexyTrouHor arrecraiu Ne 420, 423

IHoMemeHus AJ1s1 CAMOCTOATENbHON PadoThl 00y4aOIIMXCS
[Momemenne Ne 303 s caMoCTOSTENBHON pabOThI, OCHALICHHOE KOMIBIOTEPHON TEXHUKOW ¢
HNOJKIIOUYEHUEM K ceTH «/HTepHEeT».

IlepeyeHb 000pYyI0BAHUSA ¥ TEXHUYECKHUX CPEACTB 00yYeHUS
Ilocanounble MecTra MO YHUCTY CTYAEHTOB, pabodee MeCTO IMpermojaBaTtess, BbIXOA B HHTepHer,
BHYTPHUBY30BCKasi KOMIIBIOTEPHAsI CETh, JOCTYI B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny.
Ayn. 303 Kommbrotep B koMiiekTe — 30 mT.
Ayn. 420 Komnbtorep B komiuiekre — 15 mr., Mynstumenuanpoekrop, — 1 mr.
Ayn. 423 Komnbrotep B KomIuiekre — 15 mr., Mynstumenuanpoekrop, — 1 mr.

Y4eOHO-HarsIHbIe TOCOOUs: MeTo/1 OnpeneeHus: MEXaHHIeCKHX CBOMCTB MaTepHalia TOHKHX, MSTKHX
npocioek, Ban u koneco 3y04atoe
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12. UuHoBanmoHHbIe (hOpMBbI 00Pa30BaTEJIbHBIX TEXHOJIOT U

®opMbI pabOTHI

Bun 3agarusa

Jleknun

J3

I13

KomMnbrotepHble CUMYISIUN
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IIPH/IOKEHHUE Ne 1

®OH/I OHEHOYHbLIX CPEIACTB

JUIs TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHMSI TPOMEKYTOUHOM aTTeCcTallu
oOyuaromuxcs o aucuuiuinae b1.5.20 «Pacuer koHeTpykumii Texauueckux cpeacts AIIK
MEeTO/I0M KOHEYHBIX 3J1eMEHTOB

CrienianbHOCTh

23.05.01 HazeMHbIe TPAHCTIOPTHO-TEXHOJOTHYECKHE CPEACTBA

Crnennammsanus Ne 3 «TexHnueckne cpeacTBa arponpoMbIIIJICHHOT O
Kommiekca»

YpoBeHb BBICIIET0 00pa30BaHMs — CIEUATUTET

KBanudukarys - nH:keHep

®dopma 00yUueHUs - OUHAS

YenaOuHCK
2020
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COAEPXKAHHUE

Komnerenun ¢ ykasanuem stana ux gpopmupoanus B mporecce ocsoenus OINOIT ......... 17
[TokazaTenu, KpUTEPUH U IIKajIa OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETCHITHH . ............ 18
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1. Komnerenuuu ¢ ykazanueM 3rana ux ¢gopmupoBanus B npouecce ocsoenusi OINOIT

Komnerenmuu mo qanHoi qucuuIuinae GopMHUPYIOTCs Ha 6a30BOM 3Tare.

KonTponupyemsie KoHTponupyemblie pe3ynbTaTsl 00y4eHUs M0 AUCIHUILTHHE
PE3YIbTATHI
ocsoerns OLIOIL 3HAHUS YMEHHUS HABBIKH
(KOMIETEHLIUN )
OIIK-4 OO0yuaromuiics T0KEeH OO6yuarommiics OOyuaromuiicst T0JKeH
CIIOCOOHOCTBIO K 3HATh UCTOYHUKU HOBOU JOJKEH YMETh BJIQ/ICTh HABBIKAMU
camooOpa3oBaHuio U | WH(MOpPMAIUU B 00J1aCTH MOJTh30BATHCS MOMCKA UCTOYHUKOB

MCIIOJIb30BAHUIO B
MPaKTUYECKOMN
JESTEIIbHOCTH HOBBIX
3HAHUN U YMEHUH, B
TOM YHUCJIC B
001acTIX 3HAHHM,

pacyera KOHCTPYKIIUI
TEXHUYECKUX CPEICTB
AIIK mMeTom0M KOHEUHBIX
AJIEMEHTOB IS
camMoo0pa3zoBaHUs U
HCIOJIb30BaHUS UX B

MCTOYHUKAaMH HOBOU
nH(popManuu B
o0yacTH pacuera
KOHCTPYKIIHI
TEXHUYECKUX CPE/ICTB
ATIK meTomom

HOBOH MH(popMaIy B
obJyacTu pacuera
KOHCTPYKLUHI
TEXHUYECKHUX CPENICTB
AIIK meronom
KOHEUYHBIX JIEMEHTOB

HEMOCPEICTBEHHO HE MPAKTUIECKON KOHEYHBIX PJIEMEHTOB | JJIsi CaMOOOpa3oBaHus U
CBSI3aHHBIX CO NesITeNIbHOCTH JUIsL CaMOOOpa30BaHUS MCIOJIb30BaHUS UX B
cdepoit (b1.5.20-3.1) Y UCTIONIb30BaHUS UX B MPAKTUIECKOU
npodecCuoHATBHON MPaKTUYECKON JEeATeIIbHOCTH
JIeSITETIbHOCTH JIeSITETbHOCTH (b1.5.20-H.1)
(b1.5.20-V.1)

[1K-6 OO0yyJaromuiicst JOJIKEeH OOyyarormmiics OOyuaromuiics TOKEeH
CIIOCOOHOCTh 3HATh: OCHOBHBIE JOJKEH YMETh: BJIa/IETh: HaBbIKAMU 1
UCIIOJIb30BATh MOHSITHS U AITOPUTMBI BBHITIOJTHSATH PacyeThl | TEXHOJIOTHSMH pacueTa
MPUKIIaTHBIE pelieHus 3a1a4 y3JI0B, arperaTtoB 1 y3JI0B, arperaTtoB 1

pOTpaMMBbl pacueTa

MEXAHUKHU CIUIOIITHOU

CHUCTCM TPAHCIIOPTHO-

CHUCTCM TPAHCIIOPTHO-

y3JI0B, arperaTtoB U Cpebl METOJIOM TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
cHCTEM KOHEUHBIX 3JIEMEHTOB, CPEACTB U UX CPEACTB U UX
TPAHCHOPTHO- HE00XOAUMBIE TS TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
TEXHOJIOTUYECKHUX KBaJTM(UIIUPOBAHHOTO 000pyI0BaHUS C 000pyI0BaHUS C
CPEACTB U UX UCIIOJIb30BaHUS UCIOJIb30BAHUEM UCIOJIb30BAHUEM
TEXHOJIOTUYECKOTO MPUKIIAJHBIX TPOTPaMM IPUKIIAJTHBIX NPUKIIAJHBIX TPOTPaMM
00opy0BaHUs pacueToB y3II0B, IpOrpamMM METOZ0OM METOZ0M KOHEYHBIX
arperaToB U CUCTEM KOHEYHBIX JIEMEHTOB - | 3y1eMeHToB - (b.1.5.20-
TPaHCIIOPTHO- (b.1.5.20-Y.2) H.2)
TEXHOJIOTUYECKUX
cpeacts AIIK u nx
TEXHOJIOTUYECKOTO
o0opynoBaHUS U
IPOTHO3UPOBAHUS
IIOKa3aTeae ux
TEXHUYECKOTO YPOBHS -
(b.1.5.20-3.2)
[ICK-3.4 OOyuarouuiicst JOJKEH OOyuarommiics OOyuaromuiicst 10JKeH
CHOCOOHOCTh 3HaTh: OCHOBHBIE JIOJKEH YMETh: BJIaJI€Th: HABbIKAMH U
MIPOBOJIUTH HOHSATHS U AITOPUTMBI BBITOJIHAT PAacCUeThl | TEXHOJOTHSAMHU pacyera
IIPOTHO3UPOBAHUE peleHus 3a1a4 y3JI0B, arperaTtoB U y3JI0B, arperaTtoB U
nokaszaTesnei MEXaHUKH CIIJIOUTHOMN CHCTEM TEXHHUYECKUX CHCTEM TEXHMYECKHX
TEXHUYECKOTO Cpeabl METOJIOM cpeactB AlIK ¢ cpencts AIIK ¢
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YPOBHS TEXHUYECKUX

KOHCYHBIX 3JICMECHTOB,

HUCIIOJIB30BaHHUEM

HCIIOJIB30BaHHUEM

cpeacts AlIK, HE00XOAUMBIE TS MEeTOo/1a KOHEYHBIX METO/a KOHEUHBIX
UCTIONB3YS Pa3Iuue HPOTHO3UPOBAHUS JJIEMEHTOB IS JJIEMEHTOB IS
MeTo/1a nokasaresei MIPOTHO3UPOBAHHUS MIPOTHO3UPOBAHHUS
HPOTHO3UPOBAHUS TEXHUYECKOTO YPOBHS MoKa3aTenei nx HoKazaTenei ux
TEXHUYECKHUX CPEJICTB | TEXHHYECKOTO YPOBHS - | TEXHUYECKOTO YPOBHS -
AIIK - (b.1.5.20-3.3) (b.1.5.20-Y.3) (b.1.5.20-H.3)
[1CK-3.7 OOyuarouuiicst JOJKEH OOyuaronmiics OOyuaromuiicst 10JKeH
CIIOCOOHOCTH 3HATh: OCHOBHBIC TOJDKEH YMETh! BJIAJICTh: HABBIKAMU H
UCIIOJIb30BaTh MOHATHUS U AITOPUTMBI | BBITIOJIHATH IPOEKTHO- TEXHOJIOTUSIMHU
NPUKIIaHbIC pemieHus 3a1a4d KOHCTPYKTOPCKHE HPOEKTHO-
IPOrpamMMBbI MEXaHUKH CIIJIOUTHOM pacyeTsl y3J0B, KOHCTPYKTOPCKHUX
HPOEKTHO- Cpenbl METO/IOM arperaTtoB M CUCTEM pacyeToB y3IIOB,
KOHCTPYKTOPCKUX KOHEUYHBIX 3JIEMEHTOB, TEXHUYECKHUX CPEJICTB arperaToB M CUCTEM

pacyeToB y3IIOB,

arperaToB M CUCTEM
TEXHUYECKUX
cpencts ATIK

HEeOOXOIUMBIE IS
KBaJTM(UIIUPOBAHHOTO
HCIIOJIb30BaHMS
MPUKJIAIHBIX TPOTPaMM
MIPOEKTHO-
KOHCTPYKTOPCKHX

AllK ¢
HCII0JIb30BaHUEM
IPUKJIAJHBIX
IIPOrpaMM METOJIOM

KOHCYHBIX DJICMCHTOB -
(5.1.5.20-Y .4)

TEXHUYECKUX CPEJICTB
AlIK ¢
WCIIOIb30BaHUEM
MPUKJIAHBIX TPOTpamMM
METOJ0M KOHEUHBIX
anemeHToB - (b.1.5.20-

pacyeToB y3IoB,
arperaTtoB U CHCTEM
TEXHHUYECKHUX CPEICTB -
(5.1.5.20-3.4)

H.4)

2. Iloxka3aTenu, KpUTEPHHU U MIKAJIA OLCHUBAHUS ¢(POPMUPOBAHHOCTH KOMIIETECHIN I

[Tokazarenn Kpurepnu u nikaya onieHUBaHHsI PE3yIbTATOB 00YUYEHUS MO AUCIUILTHHE
oneHnBanusg | HegocTaTouHbIi JlocTaTo4YHBII Cpennuii ypoBeHb Bricoknii ypoBeHb
(3YH) YpOBEHb YpOBEHb

b.1.5.20-3.1 | OGyuaromuiicst He | OOyqaronuiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAET UCTOYHUKHU | CJIabo 3HAeT HE3HAUUTENIBHBIMU | TpeOyemMon
HOBOM MCTOYHUKU HOBOM olmuOKaMu U CTETEHbIO MOJTHOTHI
uH(pOopMaIuu B nH(popManuy B OTJICIbHBIMU Y TOYHOCTH 3HAET
obyacTu pacuera | 00JlacTH pacyera npoOenaMu 3HaeT HMCTOYHUKU HOBOM
KOHCTPYKIUHI KOHCTPYKLUH HMCTOYHUKU HOBOM uHpopMaluu B
TEXHUYECKHUX TEXHUYECKUX nH(popmMaluy B o0actu pacueTa
cpenctB AIIK cpeacts AIIK o0JyacTH pacuera KOHCTPYKLUH
METOJIOM METOJIOM KOHEYHBIX | KOHCTPYKIUI TEXHUYECKUX
KOHEYHBIX 3JIIEMEHTOB IS TeXHUYECKUX cpencts ATIK
3JIEMEHTOB I camooOpazoBanus u | cpencts AITK METOIOM KOHEYHEIX
camM0o00pa30BaHMs | MCIIOJIb30BAHUS UX | METOJOM KOHEUHBIX | 3JIEMEHTOB JUIs
U UCTOJIb30BaHUS | B MPAKTUYECKOM AJIEMEHTOB JIJIs camMo00pa3oBaHus U
UX B NESITEIbHOCTH caM0o00pa3oBaHMs U | UCIIOJIBb30BAHUS HX
MPAKTUYECKOU WCTOJIb30BAHMS UX | B MPAKTUYECKOM
JESATEIBHOCTH B IIPAKTUYECKOMN JESITEIbHOCTH

JIeSITEIbHOCTH

b.1.5.20-Y.1 | Obyuatoummiics He | OOyuaronmiics OOyuarommiics ¢ OOyuaronmiics
yMeer ciabo ymeer HE3HAYUTENbHBIMH | YMEET
I10JIb30BATHCS MOJIb30BaThCS 3aTpyTHEHUSIMHU MOJIb30BAThCSA
UCTOYHUKAMU MCTOYHUKAMHU yMeeT MCTOYHUKAMHU
HOBOM HOBOHM MH(OpMAIMK | MOJIH30BATHCS HOBOH MH(popMaIu
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uH(popmaruu B

B 00JIacTH pacyera

NCTOYHHUKaMH

B 00JIacTH pacyera

o0acT pacueTa | KOHCTPYKIUI HOBOM MH(OpMaIUK | KOHCTPYKIUH
KOHCTPYKLHUH TEXHUUYECKUX B 00J1aCTH pacueTa | TEXHUYECKUX
TEXHUYECKUX cpeacts AIIK KOHCTPYKLUH cpeacts AIIK
cpencts AIIK METOJIOM KOHEYHBIX | TEXHUYECKUX METOIOM KOHEYHEIX
METOJIOM 3JIIEMEHTOB IS cpencts ATIK BJIIEMEHTOB IS
KOHEYHBIX camMo00pa3oBaHus U | METOAOM KOHEUHBIX | cCaMOOOpa30BaHUs U
DIIEMEHTOB IS WCIIONB30BAHUS UX | DJIIEMEHTOB JIJIsl MCIIOJIb30BaHUS UX
camMo00pa3zoBaHusl | B MPAKTUYECKOM camMo00pa3oBaHus U | B MPAKTUYECKOM
Y UCIIOJIb30BAaHUS | J€ATEIbHOCTH WCIIONBb30BAHUS UX | ACSTEIbHOCTH
UX B B MPAKTUYECKOMN
[IPaKTUYECKON JNeATEIIbHOCTH
JESITEIIbHOCTH

b.1.5.20-H.1 | OGyuarouuiicsa ve | OOy4aromuiics OOyuaromuiics ¢ OOyyarommmiics
BJIAJIEET ci1abo BiameeT HEOOJIBIINMHA CBOOOIHO BIIaZIEET
HABBIKAMU U HaBBIKAMHU U 3aTpyTHEHUSIMHU HaBBIKaMHU U
METOJJaMH TMOUCKA | METO/aMU MOKCKa BJIa/ICET HABBIKAMHU | METOJaMH MOUCKa
HMCTOYHHKOB HMCTOYHUKOB HOBOM | M METOJIaMU MOUCKAa | ICTOYHUKOB HOBOM
HOBOM nH(popManuu B HMCTOYHUKOB HOBOH | mH(pOpMAaIuu B
uHpopMaluu B o0yacTu pacuera uHpopMaluu B o0JyacTu pacuera
obJyacTu pacuera | KOHCTPYKIIUA obJacTu pacuera KOHCTPYKITUN
KOHCTPYKIUHI TEXHUYECKUX KOHCTPYKLUH TEXHUYECKUX
TEXHUYECKUX cpeactB AIIK TEXHUYECKUX cpeactB AIIK
cpenctB AIIK METOJIOM KOHEUHBIX | cpeactB AIIK METOJ0M KOHEUHBIX
METOJIOM AJIEMEHTOB JIJIs METOJIOM KOHEUYHBIX | JIEMEHTOB JIJIs
KOHEUYHBIX caMo00pa3oBaHus U | DIIEMEHTOB JISI camMoo0pa3zoBaHus U
3JIEMEHTOB JJIst UCIOJIb30BAaHUSA UX | CaMOOOpa30BaHUsS U | HCIOIb30BAHUS UX
camMo00pa3zoBaHusl | B MPAKTUYECKOM WCIIOJIb30BAHUS UX | B IPAKTHYECKON
U UCTIOJIb30BaHUS | JIEATEIbHOCTH B [TPAKTUYECKON NeSITeNIbHOCTH
UX B NEeSATEIbHOCTH
MPAKTUYECKOU
JESATETbHOCTH

b.1.5.20-3.2 | O6yuatommiicst HE OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢

3HAET OCHOBHBIE
TIOHATHS U
AITOPUTMBI
pelieHus 3aaaq
MeEXaHUKHA
CITOITHOM Cpebl
METOIOM
KOHEYHBIX
3JICMEHTOB,
HEOOXOaNMBIE IS
KBaJTU(UIUPOBAH
HOT'O
KCIIOJI30BAHMS
MPUKIIATHBIX
nmporpaMmm
pacyeToB y3JIOB,
arperaroB u
CHCTEM
TPAHCIIOPTHO-

c1abo 3HaeT
OCHOBHEIE ITOHSATHS
Y QJIITOPUTMBI
pelieHus 3aaa4q
MEXaHUKA
CILJIOIITHOM Cpeabl
METOJIOM KOHCYHBIX
DJIEMEHTOB,
HEOOXOAMMEIE IS
KBATU(UITUPOBAHHO
IO UCIIOJIb30BaHUS
MPUKJIIATHBIX
MPOrpaMM PacueToB
y3JI0B, arperaToB U
CHUCTEM
TPAHCIIOPTHO-
TEXHOJOTHYECKUX
cpeactB AIIK u nx
TEXHOJIOTHYECKOT0

HE3HAYUTEIbHBIMH
omuOKamMu 1
OTICTbHBIMU

npoOeyamMu 3HaeT

OCHOBHBIE TTOHSTHUS
Y QJITOPUTMBI

penieHus 3a1a4
MEXaHUKHU
CIUIOILLIHOM CpeJIbl
METOJIOM KOHEYHBIX
DJIEMEHTOB,
HEOOXOIUMBIE IS
KBaJIM(UIIMPOBAHHO
IO UCIOJIb30BaHUS
MIPUKITATHBIX
MIPOrpaMM pacueToB
y3JI0B, arperaToB U
CUCTEM
TPAHCIIOPTHO-

Tpedyemoii
CTEIEHBIO TOJIHOTHI
Y TOYHOCTH 3HACT
OCHOBHBIE ITOHSTHUS
Y QJITOPUTMBI
pelIeHus 3a1a4
MEXaHUKH
CILJIOIITHOM Cpeabl
METOJIOM KOHCYHBIX
9JIEMEHTOB,
HEOOXOAUMBIE IS
KBATU(UITUPOBAHHO
IO UCIIOJIb30BaHUS
TIPHUKJTaTHBIX
MPOrpaMM PacueToB
y3JI0B, arperatoB U
CHUCTEM
TPaHCIIOPTHO-
TEXHOJOTHYECKUX
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TEXHOJOTMYECKHUX 000pyI0BaHUS U texHojornueckux | cpenctB AIIK u ux
cpencts AIIK n nporHo3upoBanus | cpencts AIIK m ux | TeXHOJIOrM4ECKOro
ux nokaszaTtesnei ux TEXHOJIOTHYECKOT O 000py0BaHus U
TEXHOJIOTUYECKOT TEXHUYECKOTO 000pyI0BaHUs U MIPOTHO3UPOBAHHUS
0 000pyI0BaHUA U YPOBHS IIPOTHO3UPOBAHMS nokasaTesnei ux
MIPOTHO3UPOBAHHUS nokasaresen ux TEXHUYECKOTO
nokasaresnen ux TEXHUYECKOT O YPOBHS
TEXHUYECKOTO YPOBHS
YPOBHSI
b.1.5.20-Y.2 | OOyuatomuiics He OOyuaronmiics OOyuarommiics ¢ OOyuaronmiics
YMEET BBIOJIHATD ciabo ymeer HE3HAUYUTEJIbHBIMU | YMEET BBINOIHATh
pacueTsl y3JoB, BBITOJIHATh 3aTpyAHEHUSMH pacyeTsl y3J0B,
arperaToB 1 pacueTsl y3J0B, YMEET BBIIOJHATh | arperaToB U CUCTEM
cHCTEM arperaToB M CUCTEM pacyeTsl y3J0B, TPaHCIOPTHO-
TPaHCIOPTHO- TPAHCHOPTHO- arperaToB M CUCTEM | TEXHOJOIMUYECKUX
TEXHOJIOTUYECKUX | TEXHOJIOTHYECKUX TPaHCIOPTHO- CPEACTB U UX
CPEACTB U UX CPEACTB U UX TEXHOJIOTUYECKUX | TEXHOJOTHYECKOro
TEXHOJIOTUYECKOT | TEXHOJIOTUYECKOTO CPEACTB U UX 000pyI0BaHUS C
0 00opynoBaHus C |  00OPYAOBaHUS C TEXHOJIOTHYECKOTO UCIOJIb30BAHUEM
UCIOJB30BAHUEM | HCIIOJIb30BAaHUEM 000pyI0BaHUS C IPUKIIATHBIX
HPUKJIAJHBIX IPUKJIAJHBIX UCIOJIb30BAHUEM | IPOTPAMM METOA0M
porpamMm IpOrpamMM METOIOM IPUKIIAJTHBIX KOHEYHBIX
METOZ0OM KOHEUYHBIX IpOrpamMM METOJ0OM JJIEMEHTOB
KOHEYHBIX 3JIEMEHTOB KOHEYHBIX
JIEMEHTOB JJIEMEHTOB
b.1.5.20-H.2 | OOyuatomuiics He OOyuaronmiics OOyuarommiics ¢ OOyuaronmiics
BJIaJIeET ci1abo BiameeT HEOOJILIINMHA CBOOOHO BIIAZIEET
HaBBIKAMU U HaBBIKAMU U 3aTpyAHEHUSMH HaBBIKAMU U
TEXHOJIOTUSIMHU TEXHOJIOTUSIMU BJIaJie€T HaBbIKAMU TEXHOJIOTUSIMU
pacuera y3IoB, pacuera y3IoB, Y TEXHOJIOTHSMHU pacuera y3IoB,
arperaToB 1 arperaToB ¥ CUCTEM pacuera y3IoB, arperaToB ¥ CUCTEM
cHCTEM TPaHCHIOPTHO- arperaToB M CUCTEM TPaHCHIOPTHO-
TPaHCIOPTHO- TEXHOJIOTUYECKUX TPAHCHOPTHO- TEXHOJIOTUYECKUX
TEXHOJIOTUYECKUX CPEACTB U UX TEXHOJIOTUYECKUX CPEACTB U UX
CPEACTB U UX TEXHOJIOTHYECKOTO CPEACTB U UX TEXHOJIOTHYECKOTO
TEXHOJIOTUYECKOT 000pyI0BaHUS C TEXHOJIOTUYECKOTO 000pyI0BaHUS C
0 000pyJIOBaHUA C | HCHOJIB30BAHUEM 000pyI0BaHUs C UCIOJIb30BAHUEM
UCTIOJIb30BAHUEM IPUKIIATHBIX UCTIOJIb30BAHUEM IPUKIIATHBIX
IPUKJIAJHBIX IpOrpamMM METOZIOM IPUKJIAJHBIX IpOrpamMM METOZIOM
porpamMm KOHEYHBIX IpOrpamMM METOIOM KOHEYHBIX
METO0OM JJIEMEHTOB KOHEUYHBIX JJIEMEHTOB
KOHEYHBIX HJIEMEHTOB
JIEMEHTOB
b.1.5.20-3.3 | OGyuaromuiicst He OOyuaronmiics OOyuarommiics ¢ OOyuarommiics ¢

3HAeT JOJDKEH

3HATh. OCHOBHBIC
TIOHATHS U
aJIrOPUTMBI

pelieHus 3aaa4q

MCXAaHUKU

CITOITHOM Cpebl

METOAOM

c1a00 3HaeT
IOJKEH 3HATD:
OCHOBHEIE ITOHSTHS
nu aJ'II‘OpI/ITMBI
pelieHus 3aaa4q
MEXAaHHUKHN
CILJIOIITHOM Cpeabl
METOAOM KOHCUHBIX

HE3HAYUTEITbHBIMA
OIIMOKaMU U
OTIENbHBIMU

npo0OesiaMu 3HaeT
JIOJDKEH 3HATh:

OCHOBHBIC TTOHSTHUS
Y aJITOPUTMBI

penieHus 3a1a4

Tpedyemoi
CTCIICHBIO ITOJIHOTHI
¥ TOYHOCTH 3HAET
JOJKEH 3HATh:
OCHOBHBIE TTOHSITHS
" aJITOPUTMBL
peleHus 3a1aq
MEXaHUKU
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KOHEYHBIX 3JIEMEHTOB, MEXaHHUKHU CIUIOIIHOM Cpefbl
3JIEMEHTOB, HEO0OXOTUMBIC IS CIUIOIIHOM Cpelibl | METOJOM KOHEUHBIX
HEOOXOIUMBIE [JI | MPOTHO3UPOBAHUS | METOJOM KOHEUHBIX 3JIEMEHTOB,
MPOTHO3UPOBAHUS MoKasaresien DJIEMEHTOB, HEOOXOTUMBIE IS
roKasaresei TEXHUYECKOTO HEOOXOUMBIE JUIsl | MPOTHO3WPOBAHUS
TEXHHYECKOTO YPOBHS MIPOTHO3UPOBAHUS MoKasaresie
YpOBHS TEXHUYECKUX nokasaresieu TEXHUYECKOTO
TEXHUYECKUX CpEICTB TEXHUYECKOTO YPOBHS
CpEICTB YpOBHS TEXHUUYECKUX
TEXHUYECKUX CpElCTB
CPEICTB
b.1.5.20-Y.3 | OOyuatomuiicst He OOyuarommiics OOyuarommiics ¢ OOyuarommiics
YMEET BBIMOJIHATD ciabo ymeer HE3HAYUTENIbHBIMU | YMEET BBIIOJIHSTh
pacdeTsl y3J0B, BBITIOTTHSTh 3aTpyIHEHUSIMHU pacueTsl y3JI0B,
arperaroB 1 pacueTsl y3J10B, YMEET BBINIOJHATh | arperatoB U CUCTEM
CUCTEM arperaTroB M CHCTEM pacueTsl y3JI0B, TEXHUYECKUX
TEXHUYECKUX TEXHUYECKUX arperaTtoB M CUCTEM cpeacts AlIK ¢
cpencts AlIK ¢ cpencts AlIK ¢ TEXHUYECKUX HCIIOJIb30BAHUEM
HUCIOJIL30BAaHUEM HUCIOJIL30BAaHUEM cpeacts AlIK ¢ METO1a KOHEYHEIX
METOJIa KOHEUHBIX | METOJa KOHEUHBIX HCIIOJIb30BaHUEM DJIEMEHTOB IS
3JIEMEHTOB JJIs1 3JIEMEHTOB JJIs1 METOJIa KOHEUHBbIX | HPOrHO3MPOBAHUS
MPOTHO3UPOBAHUS | TPOTHO3UPOBAHHUS DJIEMEHTOB IS MoKazareneu ux
nokasareneu ux roKasaresneu ux MIPOTrHO3UPOBAHUS TEXHUYECKOTO
TEXHHYECKOTO TEXHUYECKOTO MoKazareneu ux YpOBHS
YpOBHS YpOBHS TEXHUYECKOTO
YPOBHSI
b.1.6.20-H.3 | OGyuarormuiicst He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
BIIQ/ICCT ciabo Brajeer HEOOIBIINMHU CcBOOO/IHO BiIaJIeET
HaBbIKaMU U HaBbIKaMU U 3aTpyJHEHUSIMHI HaBbIKaMU U
TEXHOJIOTUSIMU TEXHOJIOTHUSIMU BJIa/ICET HABBIKAMU TEXHOJIOTHUSIMU
pacuera y3II0B, pacuera y3II0B, Y TEXHOJIOTUSIMU pacuera y3II0B,
arperaroB u arperaroB ¥ CHCTEM pacdera y3JIoB, arperaTroB ¥ CHCTEM
CUCTEM TEXHUYECKUX arperaTroB M CUCTEM TEXHUYECKUX
TEXHUYECKUX cpencts AlIK ¢ TEXHUYECKUX cpencts AlIK ¢
cpencts AIIK ¢ HUCIOJIL30BAaHUEM cpeacts AlIK ¢ HUCIOJIL30BAaHUEM
UCIOJIb30BAaHUEM | METOJIa KOHEUHBIX HCIOJIb30BaHUEM METO/Ia KOHEUHBIX
MeTO/1a KOHEUHBIX 3JIEMEHTOB JJIst METO]1a KOHEUHBIX 3JIEMEHTOB /ISt
DJIEMEHTOB IS MIPOTHO3UPOBAHUS DJIEMEHTOB JJIs MIPOTHO3UPOBAHUS
MIPOrHO3UPOBAHUS roKasaresneu ux MIPOTrHO3UPOBAHUS roKasaresneu ux
IoKa3areyiel ux TEXHUYECKOTO MOKa3aTeyien ux TEXHUYECKOTO
TEXHUYECKOTO YpOBHS TEXHUYECKOTO YpOBHS
YPOBHA YPOBHS
b.1.5.20-3.4 | O6yuatommiicst HE OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE ci1abo 3Haer HE3HAUYUTEJIbHBIMU Tpedyemoii
MOHSITUS U OCHOBHbI€ MTOHSATHUS oluOKaMu U CTETEeHbIO MOJTHOTHI
AITOPUTMBI Y QJITOPUTMBI OTJICTHHBIMU ¥ TOYHOCTH 3HAET
pelieHus 3a1a4y pelieHus 3a1a4y npoOesiaMu 3HaeT | OCHOBHBIE MTOHSITHS
MEXaHHUKHU MEXaHHUKU OCHOBHBIC TTOHSTHUS 1 QJITOPUTMBI
CIUIOIIHOM CpeJpl | CIUIOIIHOM cpeibl 1 QJITOPUTMBI pelieHus 3a1a4y
METOI0M METOJIOM KOHEYHBIX penieHus 3a1a4 MEXaHUKHU
KOHEYHBIX 3JIEMEHTOB, MEXaHUKHU CIUIOIIHOM Cpefbl
3JIEMEHTOB, HEOOXOIUMBIC IS CIUIOIIHOM Cpelibl | METOJIOM KOHEUHBIX
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HeoOXoauMbIe )i | KBaTU(UIMPOBAHHO | METOJOM KOHEUHBIX 3JIEMEHTOB,
KBATU(UIIMPOBAH | TO HCIOIH30BAHUS DJIEMEHTOB, HEOOXOIUMBIC IS
HOTO MPUKIIATHBIX HEe0oOXOoIUMBIE Ul | KBAIU(DUIMPOBAHHO
MCIOJIb30BAHUS nmporpaMmm KBUTU(UIIUPOBAHHO | TO HCIOIH30BAHUS
MPUKIIATHBIX MPOEKTHO- IO UCIOJIb30BaHUS MPUKIIATHBIX
nporpaMmm KOHCTPYKTOPCKHX MIPUKITATHBIX nporpaMmm
MPOEKTHO- pacyeToB y3IIO0B, porpamm MPOEKTHO-
KOHCTPYKTOPCKHX | arperaToB M CUCTEM MPOEKTHO- KOHCTPYKTOPCKHX
pacueToB y3JIOB, TEXHUUYECKUX KOHCTPYKTOPCKHX pacyeToB y3IIOB,
arperaroB u CpEICTB pacydeToB y3IoB, arperaTroB M CHCTEM
CHCTEM arperatoB M CUCTEM TEXHUYECKUX
TEXHUYECKUX TEXHUYECKUX CpEICTB
CPEICTB CPEICTB
b.1.5.20-Y.4 | OOyuatomuiicst He OOyuaronmiics OOyuarommiics ¢ OOyuaronmiics
yYMEET BBIMOJIHATD ciabo ymeer HE3HAYUTENIbHBIMU | YMEET BBIIOJIHSTh
MPOEKTHO- BBITIOTTHSTh 3aTpyIHEHUSIMHU MPOEKTHO-
KOHCTPYKTOPCKHE MPOEKTHO- yYMEET BBINIOJHATH KOHCTPYKTOPCKHE
pacdeTsl y3J0B, KOHCTPYKTOPCKHE MPOEKTHO- pacueTsl y3J0B,
arperaroB 1 pacueTsl y3J10B, KOHCTPYKTOPCKHE | arperaToB U CUCTEM
CUCTEM arperaTroB M CHCTEM pacueTsl y3JI0B, TEXHUYECKUX
TEXHUYECKUX TEXHUYECKUX arperaTtoB U CUCTEM cpeacts AlIK ¢
cpencts AlIK ¢ cpencts AlIK ¢ TEXHUYECKUX HCIIOJIb30BAaHUEM
HUCIIOJIL30BAaHUEM HUCIOJIL30BAaHUEM cpeacts AlIK ¢ MIPUKJIaIHBIX
MIPUKITATHBIX MIPUKITATHBIX UCIOJIb30BAaHUEM | MPOTPaMM METOJIOM
nporpamm MIPOrpaMM METOJIOM MPUKIIATHBIX KOHEYHBIX
METOJIOM KOHEYHBIX MPOrpaMM METOJIOM HJIEMEHTOB
KOHEYHBIX 3JIEMEHTOB KOHEYHBIX
HJIEMEHTOB HJIEMEHTOB
b.1.6.20-H.4 | OGyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
BIIAJICET ciabo BraaeeT HEOOIBIINMHU CBOOO/IHO BiIaJIeeT
HaBbIKaMU U HaBbIKaMU U 3aTpyJHEHUSIMHU HaBbIKaMU U
TEXHOJIOTUSIMU TEXHOJIOTHUSIMU BJIa/IC€T HABBIKAMU TEXHOJIOTHUSIMU
MPOEKTHO- MPOEKTHO- Y TEXHOJIOTUSIMU MPOEKTHO-
KOHCTPYKTOPCKHUX | KOHCTPYKTOPCKUX MPOEKTHO- KOHCTPYKTOPCKHX
pacueToB y3JIOB, pacyeToB y3IIO0B, KOHCTPYKTOPCKHX pacyeToB y3IIOB,

arperaToB 1
CHCTEM
TCXHHUYCCKHUX
cpencts AIIK ¢
HCIIOJIB30BAHUEM
MIPUKJIQTHBIX
nporpamm
METOA0M
KOHCYHBIX

arperaToB M CUCTEM
TEXHUYECKHX
cpencts AlIK ¢
HCIIOIL30BaHHUEM
HpI/IKJIa,Z[HI:IX
MporpaMM METOJ0M
KOHCYHBIX
2JIEMEHTOB

3JICMCHTOB

pacyeToB y3JIOB,
arperaToB M CHCTEM
TCXHHUYCCKHUX
cpeacts AlIK ¢
HCIIOJIB30BAHUEM
MIPUKJIQTHBIX
MporpaMm METOI0M
KOHEYHBIX
3JICMCHTOB

arperaToB M CUCTEM
TEXHUYECKHX
cpencts AlIK ¢
HCIIOIL30BaHHUEM
HpI/IKJIa,Z[HI:IX
MporpaMM METOJ0M
KOHCYHBIX
DJIEMEHTOB
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3. TunoBble KOHTPOJIbHBIE 32JaHNUS U (MJIH) MHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JI51 OLlEHKH
3HAHUI, yMEHU ¥ HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIHX ITAIBI
(¢popmupoBanus komnereHuuii B mpouecce ocsoennss OIOII

TurnoBsle KOHTPOJILHBIC 3a/IaHUS U MaTEPUANIbI, HEOOXOIUMBIE Ul OLECHKH 3HAHUH, yMEHUH U
HaBBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tanm (OPMHUPOBAHUS KOMIETEHIHH B IPOIECCE OCBOCHHUS
OIIOII, conepxarcsi B y4eOHO-METOAUYECKHUX pa3paboTKax, MIPUBEACHHBIX HUXKE.

1. XKunkun B.A. PacueTsl Ha IPOYHOCTh U YKECTKOCTH 3JIEMEHTOB CEJIBCKOXO3SIIICTBEHHBIX
MamuH [DIeKTpOoHHBINA pecypc]: yued. mocodue / mox pea. B.B.baexnsix. Uenssounck: b.u., 2004 .—
426 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/15.pdf.

2. Kunkun B. A. DneMeHTH NPUKIAAHOM M CTPOUTEIBHOW MEXaHMKH CEJbXO3MallluH.
[Ipumenenne nporpamm MATHCAD, SCAD u MSC.PATRAN-NASTRAN 2005 [OneKkTpOoHHBIH
pecypc] : yuebHoe mocobme. UYenmsbuuck: UIAY, 2004. 345 c. Pexum pgocryma:
http://192.168.0.1:8080/localdocs/sopromat/5.pdf.

3. UrnateeB A.I'. Pacuer »1€MEHTOB KOHCTPYKIHUM METOAOM KOHEUHBIX JJEMEHTOB
[D7eKTpOHHBINH pecypc] : MeToH. yKa3aHHMs K KypcoBoil pabote. - YensOunck: FOxxno-Ypanbckuii
I'AY, 2016 . 63 c. Pexxum noctyma: http:// 192.168.0.1:8080/localdocs/sopromat/79.pdf.

4. Kunkun B.A. Pacuer Ha NpOYHOCTH M INPOBEPKA JKECTKOCTH CTAaTHUECKU OIPENEIUMBIX
O6aiok B mporpammHubix mnpoaykrax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHBIN pecypc:
meroauyeckue  ykaszanus.  YemsOunck:  UT'AY, 2007. 76 c¢.  Pexum  gocryna:
http://192.168.0.1:8080/localdocs/sopromat/ 10.pdf

5. Kunkun B.A. Onpenenenue mnepeMelIeHUN B YOPYIMX CHCTEMax B IPOTrpaMMHBIX
nponykrtax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DneKTpOoHHBIH pecypc]: METOAMYECKHE
yYKa3aHUsl. YenstOuHCk: Uray, 2008.- 66 c. Pexum JOCTYyIIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

6. Kunkun B.A. HccnepoBaHue IUIOCKOTO HANpsSKEHHOTO COCTOSIHMSL IUIACTUH B
nporpammubix nipoayktax SCAD, MSC.Patran-Nastran-2005 [9neKTpoHHBIN pecypc]| : METOANYECKHUE
yKa3aHU4. YenstOuHCK: UrAy, 2007 — 67 c. Pexum J0CTyMa:
http://37.75.249.157:8080/webdocs/sopromat/9.pdf.

7. WrnateeB A.I'. Pacyer »3/IeMEHTOB KOHCTPYKIMM METOJOM KOHEUHBIX 3JIEMEHTOB
[DnekTpoHHBIN pecypc] : METOoIMYeCKHe YyKazaHusi K KypcoBoil pabore. YemsOunck: IOxHo-
Ypansckuiit AV, 2016 .— 63 c. Pexxum noctyna: http:// 192.168.0.1:8080/1ocaldocs/sopromat/79.pdf.

8. UrnateeB A.I'. Pacuer koHCTpykiui TexHudyeckux cpeiactB AIIK merogom KOHEYHBIX
AIIEMEHTOB [DNEKTPOHHBIM pecypc] : MeToA. yka3. K KypcoBoil pabore. YensOunck: HOxHO-
Vpansckuii 'AY, 2017. 46 c. Pexxum goctyna: http:// 192.168.0.1:8080/localdocs/sopromat/81.pdf.

4. MeroauvecKkue MaTepuaJibl, ONpeaeJasaoiue Npoueaypbl OlleHUBAHUS 3HAHUH, YMEHUIl,
HABBIKOB M (MJ1H) ONBITA 1eATEJLHOCTH, XapaKTepu3yHuux 3Tan(b) GopMHPOBaHUS
KOMITeTeHIM

B naHHOM paznene METOAWYECKHE MaTepHuaibl, OMPEACNISIIOIINE TPOUEAYpPhl OLICHUBAHUS
3HaHUH, yMEHUI, HaBBIKOB, XapaKTEePU3YIOIIMX O0a30BBIA 3Tanm (HOPMUPOBAHHS KOMIETEHIMH IO
nucuuiinHe «Pacdyer KOHCTpyKuuii TexHuueckux cpenctB AIIK MeTogoM KOHEYHBIX AJEMEHTOBY,
MPUBEJEHBI TPUMEHUTENBHO K KaXKJAOMY U3 UCIIOJIb3YEMbIX BUAOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH
Y TIPOMEKYTOUHOM aTTECTAI[UU 00YyJarOIIHXCS.

4.1. OneHOYHbIE CPeACTBA VISl MPOBEAEHUS TEKYILIEro KOHTPOJIsl yCIIeBAeMOCTH

4.1.1. Otuer 1o J1aGoOpaToOpHOM paboTe

Ot4er o mabopaTopHOi paboTe UCIIOIB3YETCS ISl OIIEHKH Ka4eCTBa OCBOCHUS 00YJarOIIUMCS
OCHOBHOHM MpOo(eCCHOHATTLHONW 00pa30BaTENbHON MPOTrPaMMBI 10 OTICIBHBIM T€MaM JAHCIUTUIAHBL

23



Copneprxanue u popma oT4eTa 1o JabopaTOPHBIM padOTaM MPUBOAUTCS B METOJUYECKUX YKA3aHUAX K
nabopatopubiM pabotam (. 3 DOC). CoxpepkaHue oTueTa MU KPUTEPHH OIEHKH oTdera (TadI.)
JIOBOJIATCS 10 CBEJEHHs 0OYyJarolMXcsl B Havaye 3aHATHH. OTYeT OLEHMBAETCS OLEHKOW «3auTeHO»,
«He 3auTeHO». OIEHKa «3auTE€HO» CTAaBUTCS O00ydaromuMmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPUTEPUSM,  yCTAHOBJICHHBIM  JUIS  TOJOXHUTEIBHBIX  OIEHOK  («OTIUYHO»,  «XOPOIIOY,
«yAOBIETBOPUTENbHOY»). OlleHKa O0OBABIAETCS O00ydYaromeMycsi HEMOCPEICTBEHHO TIocie cAaydu
oTyera.

Hlkana Kpurepumn oneHuBanus

- U3JI0KEHHE MaTepuasa JJOTUYHO, TPAaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U 00OCHOBATH CBOM CYXKICHHS MPH OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONMUCHIBATh (U3NYECKUE 3aKOHBI, IBJICHUS U MTPOLIECCHI;

- YMEHUE MPOBOJIUTH U OIEHUBATH PE3YyIbTaThl H3MEPEHU;
- CHOCOOHOCThH pellaTh WHXKEHEPHbIE 3aJaud (IOIYyCKaeTcsl Hajaudue
MaJIO3HAYUTENIbHBIX OIIMOOK MM HEJOCTAaTOYHO IOJHOE PACKpBITHE
COJlep’)KaHWE BOMPOCAa WU TOTPEUTHOCTh  HENMPHUHIUIUATHHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OlLeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYECKUX 3HAHWHU; JOMYIICHBI
OIMOKK B ONPENICICHUU MOHATHI U ONUCAaHUH (PU3NYECKUX 3aKOHOB,
SIBJICHUU U mponecCoB, MCKAXKCH HUX CMBICJ, HC PCHICHBI 3aJadyu, HC
NIPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA,

- He3HaHWE OCHOBHOTO MaTepHaia y4eOHOH MpOrpaMMBI, JOMYCKAIOTCS
rpyObI€ OITMOKU B U3JIOKEHUH.

O1eHKa «He 3aYTEHO)

4.1.2. KomnboTepHble CUMYJISIMAH

KomnbroTepHsle cUMyISALIUU (KOMIBIOTEPHOE MOJECIMPOBAHHE B LIMPOKOM CMBICIIE) — 3TO
MoOJIeJIMpOBaHUE (CO3JaHUE, POSKTUPOBAaHNE) YUEOHBIX 3a/1a4, CUTyalllil U X pelleHrue MpH MOMOIIU
KOMITBIOTEPA.

KommbroTepHble CUMYISLUNA UMUTHPYIOT peajbHbIE YCIIOBUS, CUTyaluu. [IpuMeHeHue ux B
npodeCCHOHATLHOM 00pa30BaHUU IMO3BOJSET OOYYAIOIIMMCS OCBaWBaTh TEOPETUYECKHE 3HAHMS,
HEOOXOJUMBbIE MpPAKTHYECKHE YMEHHs B O€30MacHBIX YCJIOBHSIX, C MEHBIIMMHU 3aTpaTaMu
(BpEMEHHBIMH, 3KOHOMHUYECKMMHU U [p.), HpPHU HEIOCTYIIHOCTH HE0OXO0AMMOro oOOpyJOBaHUS,
cneun(UKH HcciaeIyeMoro siBIeHus (MacmTad, JTUTeNbHOCTh IPOTEKaHUs IpoLecca 1 Jp.), CHUKAET
PHUCK MpU OMMOOYHBIX EHCTBUSAX, MO3BOJSET MpopadaThiBaTh CUTYAIMI0 HECKOJIBKO pa3, YUUTHIBAs
IpEeIbIAYIINN OIBIT, @ TAKXKE TMO3BOJISIET 337aBaTh Pa3sHOOOPA3HBIC YCIOBUS JIEATEIBHOCTH C Pa3HbIM
YPOBHEM CII0KHOCTH.

[TocpencTBOM NpUMEHEHHsT KOMITBIOTEPHON CUMYJISIIMH IPENoIaBaTellb MOXKET Pealn30BaTh
npoOjaeMHOe O0Oy4deHue, co3/JaBas OOydYaroIIMMCS YCJIOBHS JJII CaMOCTOSTEIBHOTO OCBOCHUS
TEOPETUYECKUX 3HaHMU. Takke KOMIBIOTEpHas CUMYJISIMS IO3BOJSET MPENoJaBaTeNi0 OLEHHUTH
YpOBEHb OCBOEHHUS OOYy4alOUIMMUCS TEOPETUYECKOr0 Marephajia, YMEHHUs NPUMEHATh €ro Ha
NPaKTHKE.

CTyaeHThI, CaMOCTOSITEILHO paboTast C KOMITBIOTEPHOU CHUMYJISIIUEH, OCBaWBasi TEMY, KOTOPOM
OHa TMOCBSIEHA, CMOTYT YIJIIYOMTh CBOM 3HAaHUS IO JUCLHMIUIMHE, Jy4Ylle pa3o0paThCsi B TEME;
HayyaTcsl IPUMEHATh 3HAHUS B MpakTU4Yeckoi (MpodeccHoHaIbHON) NeATeNbHOCTH, aHaJIU3UPOBaTh
IIPOM3BOJICTBEHHbIE (MPAaKTUYeCKHUEe, MpOo(ecCHOHANbHbIE) CUTYallud, BBIpa0aThBaTh (MPUHUMATH)
HanOosee 23 PeKTUBHBIC PEIICHUS IJIs1 JOCTHXKEHUSI HEOOXOIMMOTO PE3yIIbTaTa.

Jlnist opranu3anuy 3aHsATHS ¢ IPUMEHEHHEM KOMIBIOTEPHBIX CUMYJISIIUI MOXHO HCIOIb30BATh
CIIeyIOIINe CPECTRA!
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1) BupTyanbHble Ja00paTOPHM — MPOrPaAMMHO-ANNAPaTHBIN KOMIUIEKC (3JEKTPOHHAs Cpena),
NO3BOJISIOIIAs MPOBOAUTH OIBITEI 0€3 HENOCPEICTBEHHOTO KOHTAKTa C pPEaJbHOM YCTaHOBKOM,
nabopatopueif, 00OpyIOBaHMEM WM TpPU TOJHOM HX OTCYTCTBHM (HampuMep, TIPOBEICHHE
71a00paTOPHBIX paboT, PU3NUECKUX, XUMUIECKUX OIBITOB H T.I1.);

2) BUpPTyaJIbHblE (KOMIBIOTEPHBIE) TPEHAXEPbI — JJIEKTPOHHAs Cpela JJs BbIIOJHEHUS
poeCCHOHANIBHBIX 3aJ1a4, OTPAOOTKH MPAKTHIYECKUX YMEHU;

3) KOMIBIOTEpHBIE MOJICNM H3Yy4aeMOro OO0BEKTa — 3aMellleHHe OOBEKTa MCCIIEeIOBaHUS,
KOHKPETHBIX IIPEIMETOB, SBICHUH C LEJIbI0O H3YyYEHHs] UX CBOWCTB, MOJYyYEHHsS HEOOXOAMMOMN
uHpopmanuu 06 0ObeKTe.

[IpoBoauTh 3aHATHE C NPUMEHEHHEM J3TOM TEXHOJOIMM JIydlle Ha MPAaKTHYECKHX U
7a00paTOPHBIX 3aHATHUAX, NMPH HEOOJBIIOM KOJMYECTBE OJHOBPEMEHHO DPA0OTAIOMIMX CTYACHTOB —
OKOJIO 15 4enoBek Wiy B rpynmax A0 5 4YeIOBEK. DTO MO3BOJUT MPENOAAaBaTENi0 OMEPATUBHO U
Ka4eCTBEHHO OKa3blBaTh HEOOXOAMMYIO IOMOIIb OOY4YaloMIMMCS, KOHCYJIBTHPOBATH KaXKIOTO
CTYAEHTA WJIM I'PYMNIy 10 BO3HUKAIOUIMM IIpobieMaM, BonpocaM. Takke KOMIIBIOTEPHbIE CUMYJIALUN
NPUMEHUMBI B JUCTAaHIMOHHOM OOYYEHUH, TJ€ CBSA3b C IPENOJaBaTelieM, €ro KOHCYIbTAIlUH I10
BO3HHKAIOIIMM BOIPOCAM PEATM3YETCsl HAa PacCTOSHUU. B TakoM ciiydae orpaHuyeHue Mo KOJIMYECTBY
YYaCTBYIOUIMX O0YYalOIUXCs OTCYTCTBYET.

Bpemsl, HeoOxonumoe s NPUMEHEHUS [AHHOM TEXHOJIOTMH, MOET OBITh pa3HbIM, B
3aBHCUMOCTH OT ITOCTABJICHHOM LIeH, YIeOHBIX CUTYAIH.

MOXHO BBIJEIUTH CIEIYIOIME OCHOBHBIE 3Tallbl Pealu3allMd TEXHOJOTMH KOMIBbIOTEPHOH
CUMYJIALINY.

O OTOBUTEJIbHBIN U MOTUBALIMOHHO-OPUEHTUPOBOYHBII DTAIIbI

JlaHHBIN 3Tam IpeacTaBisieT coOOW B OOMNBINCH CTENICHH BHEAYIUTOPHYIO CAMOCTOSITEIHHYIO
paboTy Kak ImperoiaBaresis, Tak U 00yJaromuxcs. BkimrogaeT B ce0st clieyroniue maru:

1. OnpeneneHue MecTa HpPOBEACHUS 3aHATHA B ydyeOHOM Iporecce. B 3aBUCHMOCTH OT
MOCTABJICHHOW 1I€TTM MPUMEHATh TEXHOJIOTHI0 KOMIBIOTEPHBIX CUMYIISLIMI BO3MOXHO Ha Pa3iNYHbIX
sTanax ooyueHus:

- HA HAYanbHOM JImane usyvyeHus memvl/pazoena Al CaMOCTOATEIBHOIO OCBOCHHS TEMBI,
pa3BUTHS MPAKTHUECKUX (TPO(ECcCHOHANBHBIX) YMEHUH;

- 8 cepeduHe u3yyeHus memvl/pasoena sl IPOMEKYTOUHOTO KOHTPOJIS 3HAHUM, ONpEeIeHUs
CTETIEHU OCBOCHHUS, TOHUMAaHHSA MaTepuaja OOYYaIOUIUMHCS, BBIABICHHUS AacCIEKTOB, TPEOYIOLINX
JOTIOJTHUTEILHOTO pa3dopa, MpopaboTKH;

- npu 3a6epuienul uzyieHus memvl/pazoena s GOpMUPOBAHUS YMEHHSI IPUMEHSATh 3HAHHUS Ha
IPAKTUKE, OCBOEHUS MPAKTUYECKUX YMEHHI; MpernojaBaTelb MOKET BBIIBUTH CTENEHb OCBOCHHUS
00y4aromyMHUCs MaTepuana, OCyIECTBUTh KOHTPOJIb M OLICHKY 3HaHW, MPOAHAIU3UPOBATH TIyOHHY
MOHUMAHUS UMU TEMBI.

2. OnpeneneHye TeMbl, CUTYyallud KOMIIBIOTEPHON CUMYJISILIUH, LIETTU IPUMEHEHUS.

3. IlponymbIBaHHE UTOTOB U PE3YJbTAaTOB, MO JOCTHKEHHUIO KOTOPBIX OyIET OMpenensTbes
Ka4eCTBO BBINIOJHEHUS 3aJaHHUsi — KPUTEPHH Uil OLIGHKU pPe3ylIbTaToB paboThl 00y4aromierocs
(rpymbl).

4. IToaroToBka mpernoaBaTeaeM He0OXOAMMOT0 TEXHUYECKOTO M TPOrPaMMHOT0 00ecIieueHusl.

5. Coobmienue TemMbl U (hopmaTa 3aHATHS 00 yJarOIIIHMCS.

6. MoTuBanus 00y4yaromuxcsi K aKTUBHOM JIESITEIbHOCTH Ha 3aHATHH.

7. Nenenune o0ydarOmmXcs Ha TPYIIIHI (IIPU HEOOXOTUMOCTH ).

8. IlpoBeneHue mpernojaBaTesieM HMHCTPYKTaka MO pabdoTe ¢ KOMIBIOTEPHOW CHMYIISLUEH,
03HAKOMJICHHE O0Y4YalolIUXCsl C OCOOEHHOCTAMHU, TEXHUYECKUMHU BO3MOKHOCTSIMH U OIPaHUYEHUSIMU
KOMITBIOTEPHON CUMYJISIIMH, €€ CIeUn(UKOM, a Takke MHCTPYKTaX MO TEXHHKE OEe30MacHOCTH IpHU
paboTe ¢ TEXHUKOMU.
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9. TloxmroroBka o0O0ydYalOIUXCAd K TPEACTOSIIIEMY 3aHATHIO, IIOBTOPEHHE IPOUCHHOTO
JIEKIIMOHHOTO MaTrepuaia, O3HAKOMJIEHHE C JONOJHHUTEIbHBIMU HCTOYHHKAMU MO0 Teme (IpH
HEOOXOIUMOCTH).

OCHOBHOM DTAII

[IpencraBnsier co0Oif  HEMOCPEACTBEHHYIO paboTy oOO0yd4aromuxcs ¢ KOMIIBIOTEPHOMH
CUMYJISIIUEH, MX BKIIOYEHHOCTh, AKTUBHYIO JIE€ATEIbHOCTh IO PEIICHUIO IOCTABIEHHOW 3anayd,
CUTYAaIlUH, TOCTHKEHHE HEOOXOIUMBIX PE3yIbTATOB.

B pesynbrare paboThl ¢ KOMIBIOTEPHON CHUMYIISIIIMEH OO0ydJaromuecs MpUOOPETaroT HOBOE
3HaHUE, YMEHHUE, a TaKXke CIOCO0 pEeIIeHHs ONpEeNeTIeHHOW NpPaKTU4ecKoil (MpodeccuoHanbHOI)
3amauu (cutyaruu, npooiemsl). [lomydeHHsie ipu paboTe ¢ KOMIBIOTEPHON CUMYJISIIUCH Pe3yIbTaThl
(pa3paboTka MpOJyKTa, MCCIEIOBAaHUE CBOMCTB MOJENH, MPOLECcca, SBJICHUS U Ip.) OQOPMIISIOTCS B
AJEKTPOHHOM (popmarte B BUJE UTOIOBOTO MPOAYKTA.

Co cropoHsl mpemnopgaBaTens (OpU  HEOOXOAMMOCTHM) IPOBOAUTCS  JONOJHHUTEIBHOE
KOHCYJIbTUPOBaHUE, OKa3aHHE TOMOIIY 00yYatOIIIMCS.

PE®JIEKCYBHO-OLIEHOYHBIM DTAII

JlaHHBIH 3Tall 3aKJII0YAETCs B MOJBEACHUH UTOTOB 3aHATUS U COCTOUT U3 CIEIYIOIIMX I1aroB:

1. Ynopsinouenue, cucteMaTru3anus 1 aHaIu3 MpoAeTIaHHOM paboThI.

2. ComnocrapiieHuE 1eJIed KOMIIBIOTEPHON CUMYJISIIIMK C TTOJTYYEHHBIMH PE3yJIbTaTaMH.

3. @opmynupoBKa BBIBOJOB 00 3(PQPEKTUBHOCTH MPOJCIAHHON pabOThI, OCYIIECTBICHHE
KOHTPOJIS 3HAaHUH, YMEHHI 00y4JalOIMUXCs 10 TEME KOMIBIOTEPHON CUMYJISIITUH.

4. CamooreHka oOydaroumMxcsi Mo paboTe ¢ KOMIIBIOTEPHOM CHMYJISIIUEH, BBISBICHUE
NpUOOPETEHHBIX MPOGECCHOHATBHBIX 3HAHUM U YMEHH, TMUHOCTHBIX KauecTB.

5. CamoolieHKa IperojaBaTesiss O MPOBEACHHOM 3aHSATHH C KOMIIBIOTEPHOH CUMYIISIIHEH,
JOCTHKEHHUH TOCTABJICHHBIX 1eJIel 00ydeHus.

[llkana W KpuTEepUH OICHUBAHUS pe3yabTaTa KOMIBIOTEPHON CUMYJISIIUU, BBIMOJTHEHHON
00yJaronmMcs, IPEACTaBICHBI B TAOTHIIE

IlIxana Kpurtepuun onenuBanus

- U3JI0KEHHE MaTepuasa JJOTHYHO, TPaMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXJEHHUS IPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMUCHIBATh (PU3NYECKHE 3aKOHBI, SIBJICHUS U MPOLIECCHI;

- YMEHHE MPOBOJUTH U OLEHUBAThH PE3yIbTaThl U3MEPEHU;

- CIIOCOOHOCTH pelaTh WHXEHEPHbIE 3a/aud (JOMYyCKaeTcs Haluyue
MaJIO3HAYUTENIbHBIX OIIMOOK WM HEJAOCTAaTOYHO TOJHOE pPACKPBITHE
collep’kaHuWE BOMpOcCa WM  TOTPEIIHOCTh  HENPHUHIUIHUAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLeHKa «3a4TEHO»

- OTCYTCTBHUC H€O6XOI[I/IMBIX TCOPCTUICCKUX 3HaHHI>'I; AOIYIICHBI
OIMOKH B ONPEICICHUN TIOHSATHIA W ONMUCAaHUH (PU3NICCKUX 3aKOHOB,
SIBJICHUU H nponecCoB, UCKAXKCH HX CMBICJI, HC PCHICHBI 3aaa4du, HC
NIPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA,

- He3HaHWE OCHOBHOTO MaTepuayia yueOHOW MPOrpaMMBI, JOMYCKAIOTCS
rpyObIe OITMOKY B U3JIOKEHUH.

OLeHKa «HE 3a4TEHO)

IIpuMepHast TEMATHKA KOMIILIOTEPHLIX CHMYVJISIITHN :

1. Co3manwe W pacyueT HANPSHKEHHO-ACHOPMHPOBAHHOTO COCTOSHHSI MOJCIH CTEPKHEBOU
KOHCTPYKIUU ((pepMbl) Ha OCHOBE CTepKHEBOTO yrpyro KD.

2. Co3manue W pacueT HaIpsHKEHHO-Ie()OPMHPOBAHHOTO COCTOSIHHSI MOJEIH CTEPKHEBOM
KOHCTpYKIUHU ((hepMbl) Ha OCHOBE OATOYHOTO 37IeMeHTa ynpyro KO.
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4.2. Ilpouenypsl 4 OLIEHOYHBIE CPEICTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOM aTTecTaluu
4.2.1. 3auer

3auer sBhseTrcs (HOpMOM  OIEHKM KadyecTBa OCBOCHHS  OOydYalOIIMMCS  OCHOBHOU
npo)eCCHOHAIBHONW 00pa30BaTeIbHOW MPOrpaMMbl IO paszaenam AuciuiuinHbl. [lo pesympTatam
3aueTa 00y4aroneMycsi BEICTABIISIETCS OLICHKA «3aUTCHOY» HITH «HE 3a4TCHOY.

3aueT MPOBOAUTCA IO OKOHYAHMM YTEHHsS] JIEKIMA W BBINOJHEHHS J1aOOpaTOpHBIX
(MpaKkTUYECKUX) 3aHATUN. 3a4ETHBIM SIBISICTCSI TOCJEOHEE 3aHATHE [0 JAWCHUIUIMHE. 3ader
NPUHUMAETCS TPENoAaBaTeIsIMU, MPOBOJUBIIUMH JIaOOpaTOpHbIE (MPAKTUYECKUE) 3aHITHUS, WIH
YUTAOIIMMH JICKIIMH TI0 JAHHON TUCIUIUIMHE. B cilydae oTCyTCTBHSI BEIYyIIEro MpenoiaBaTeis 3a4eT
IPUHUMAETCS TperojaBaTeieM, Ha3HAYeHHBIM paclopsbkeHueM 3aBenymomiero kadenpoi. C
paspelieHus 3aBenyroniero kageapoil Ha 3aueTe MOXET MPUCYTCTBOBATH MpemoAaBaTelb Kadempsl,
MIPUBJICYCHHBIN JJI IOMOIIM B ITPUEME 3a4eTa.

[IpucyrcTBHE Ha 3auerax mpemnojaBaTelied ¢ JApyrux Kadenp 0e3 COOTBETCTBYIOIIETO
pacrnopspKeHHsT peKTopa, TpopeKkTopa Mo yaeOHo padoTe min nekaHa ¢hakyabTeTa He JOMYyCKaeTCs.

®opMbl IpoBEICHHsI 3a4€TOB (YCTHBIM OIpoc Mo OuiieTaM, MUCbMEHHask padoTa, TeCTUPOBAHHE
U JIp.) ompeaenstoTes Kadheapoid U JOBOAITCS 10 CBEJCHHUS 00YJaIOMMXCsl B HaYaIe CEMECTpa.

Jlnis mpoBeAieHHsI 3a4eTa BEAyIIUH MpernoaBaTelib HaKaHyHe TOJy4YaeT B JIeKaHATe 3a4eTHO-
9K3aMEHAIIMOHHYIO BEJIOMOCTb, KOTOpasi BO3BpAlIaeTCs B JIEKAHAT MOCIE OKOHYAHUS MEPONPUSTUS B
JIeHb TIPOBEICHUS 3a4eTa WIIK YTPOM CIICIYIOIIETO JTHS.

OOyuaromuecst IpH SBKE Ha 3a4eT 0053aHBI HIMETH NMPHU ce0e 3a4eTHYI0 KHUKKY, KOTOPYIO OHH
MPEIBSIBISIOT IPEOIaBaTENIO.

Bo Bpems 3auera oOyudaromuecs MOTYT MOJIb30BaThCS C pa3pelIeHHs] Be1yIIEro MPeno aBaTes
CIIPABOYHON U HOPMATHUBHOMW JIUTEPATYPOU, APYTUMHU TOCOOUSIMHU U TEXHHUECKUMU CPEJICTBAMHU.

Bpewmst moaroToBku oTBeTa B yCTHOM (popMme Mpu clade 3auera JI0JDKHO COCTABIIATH HE MEHee
20 MuHYT (TI0 XKEJIaHUI0 00YJArOIIeT0Cs OTBET MOXKET OBITh TOCPOYHBIM). Bpems otBera - He 6onee 10
MUHYT.

[IpemogaBaTento MpeaOCTaBIISETCS MPABO 33/1aBaTh O0YYAIONIMMCSI JOTIOTHUTEIBHBIC BOIIPOCHI
B paMKax MPOrpaMMbl TUCHUTIIHHBI.

KauecTBeHHast OIleHKAa «3a4TeHO», BHECEHHAs B 3aUeTHYIO KHIDKKY H  3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISICTCS PE3YJIbTATOM YCIEIIHOIO YCBOEHUS yueOHOTro MaTepuraa.

Pesynprar 3auera B 3a4eTHYIO KHUXKKY BBICTaBISICTCS B JICHb NPOBEACHHS 3aueTa B
NPUCYTCTBUM caMmoro ooOyuaromierocs. I[IpemogaBaTenn HeCyT MEpPCOHANIbHYIO OTBETCTBEHHOCTH 3a
CBOCBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alUCE O pe3ylnbTarax MPOMEXKYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTh U B 3a4E€THbIC KHUKKH.

Ecnu oOydaromuiicss SIBUJICS Ha 3a4eT U OTKA3ajics OT MPOXOXKIEHUS aTTeCTAIlMU B CBSI3U C
HEMOJIFOTOBJIEHHOCTHIO, TO B 3aU€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMH «HE SIBUJICSI.

Hapyienne IUCHUIUIMHBL, CHUCBHIBAHWE, WCIONIB30BAHUE OOYYAIOIIMMHUCA HEPa3pEHICHHBIX
MEYAaTHBIX M PYKONHCHBIX MaTepHUajoB, MOOWIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JTUYHON KOMMYHUKAIIMOHHOW U KOMIBIOTEPHON TEXHUKH
BO BpeMs 3ayeTa 3ampelieHo. B ciayuae HapymieHusi 3Toro TpeOOBaHHs IMpenojaBaTelib 00s3aH
yIaTUTh 00Y4aroIerocsi U3 ayJAUTOPHH U MMPOCTABUTH EMY B BEJJOMOCTH OIIEHKY «HE 3a4TCHOY.

OOyuvaromumMcs, He COABIIMM 3a4eT B YCTAaHOBJIEHHBbIE CPOKU MO YBa)KUTEIbHOW MpUYHUHE,
WHUBHUIYalIbHBIE CPOKH MPOBEACHHUS 3a4€Ta ONPEACTISIOTCS IPUKA30M PEKTOpa Y HUBEPCHUTETA.

OOyuaromuecs, HMMEIONIME aKaJIeMUYECKYI0 3aJ0JDKEHHOCTh, CHAIOT 3aueT B CPOKH,
ompezenseMbie YHuBepcuTeToM. MHpopManus o0 JUKBHIAUU 33J0DKEHHOCTH OTMEYaeTcs B
9K3aMEHAIlHOHHOM JIUCTE.

JlommyckaeTcsi ¢ pa3pelieHus JeKaHata M JOCpOYHas clada 3a4era C 3aliChi0 Pe3yIbTaToOB B
3K3aMEHAIIMOHHEIMN JINCT.
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I/IHBa.HI/II[BI " Jhaa € OrpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA, MOT'YT CAAaBaThb 3a4YCThHI B

CPOKH, yC

TAHOBJICHHBIC MHIAWBUAYAaJIbHBIM yqe6HBIM IIJIAHOM. I/IHBaJ'II/II[I)I " Juia ¢ OrpaHu4YC€HHBIMUA

BO3MOXHOCTSIMH 3/I0pOBbsI, UMEIOIINE HApYIICHUs OIOPHO-ABUIaTEILHOIO ammapara, J0MYyCKaloTCs
Ha aTTECTAIMOHHBIC UCTIBITAHMS B COPOBOXKICHUHN aCCHCTEHTOB-COMPOBOKIAFOIIHX.

[Iporienypa mpoBeqeHHUS HPOMEXKYTOUHOW AaTTeCTallMM Al OCOOBIX CIy4aeB H3J0XKEHa B
«[TonoxeHUH 0 TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOYHOI aTTECTAllMi 00YyJaloOMNUXCs 10
OIIOII 6akanaBpuara, cneruanurera u Mmaructpatyps» @I'bOY BO HOxHo-Ypansckuii AY (2016

T.).

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETrOCs MPEACTABICHBI B TAOIUIIE.

Ikana Kpurepumn oneHuBanus

OLeHKa «3a4TEHO»

3HaHWE  MPOrPaMMHOrO0  MaTepuana, yCBOEGHHE  OCHOBHOH H
JOTOJIHUTEILHOM  JUTEpaTypbl,  PEKOMEHIOBAaHHOW  MpPOrpamMmMoMn
JTMCLUUIUIMHBL, TIPAaBUIIBHOE PEIICHNWE WHXEHEPHOH 3a1auu (JIoIycKaeTcs
HaJIMYMEe MaJO3HAUYUTEIbHBIX OIMMOOK WM HEJOCTaTOYHO IOJIHOE
PpacKphITHE COAEPIKaHUE BOIIPOCA WIN IIOTPEIIHOCTE HEMPUHIIUITNAIEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLieHKA «HE 3aYTEHOY

npoGesnbl B 3HAHMUSIX  OCHOBHOTO  IPOrPaMMHOrO  Marepuana,
MPUHIMIIHATIBHBIE OIIMOKU PU OTBETE HA BOMPOCHI.

O 00 1 N DN K WK —
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Bomnpocsl k 3a4ety

. Ob1mas xapakTepucTHKa METOa KOHEYHBIX 3JIEMEHTOB.

. DneMeHTHl MaTpuuHOi anreOpsl. [loHsTHE MaTPHUIIBL.

. DIIEMEHTBI MAaTPUYHOU anreOpsl. TpaHCTIOHMPOBAHUE MATPHIIHI.

. DneMeHTHl MaTpuuHON anreOpsl. CliojkeHNe U BBIYUTaHUE MATPHIL.

. DIIEMEHTHI MATPUYHON alnreOphl. Y MHOKEHUE MATPHIIL.

. DneMeHTsl MaTpuuHOU anreOpsl. OOpalieHne MaTpUILIbI.

. DIIEeMEHTBI MaTPUIHOU anreOpsl. OnpeseieHne 1eTepMUHAHTa MaTPHUIIBI.

. Pemienue cucteMbl TMHEWHBIX YpaBHEHUI B MaTpU4HOI (opme.

. ®U3nUecKrue OCHOBBI aHAJIN3a KOHCTPYKIMUA. TeH30p HAnpsiAKEHU. Y CIIOBUE TPOYHOCTH.

. OU3nUeCcKre OCHOBBI aHaJIM3a KOHCTPYKIMK. BEKTOp nepeMenieHnii u TeH30p

nehopmarui.

11

. OCHOBHBIE COOTHOILIECHHSI TEOPHH YIIPYTOCTH B MATPUYHON (PopMe IpH TIIOCKOM

HaIpsPKEHHOM COCTOSHHU.

12

. OCHOBHbBIE COOTHOIIECHHS TEOPHH YIIPYTOCTH B MAaTPUYHON (popMe IPU TIOCKON

nedhopmaruu.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

OCHOBHBIE 3Tallbl aHAJIN3a CIOXKHBIX KOHCTpYKIMi MK3.
OO1u1rie MOHATUS O KOHEYHO-3JIEMEHTHOM pacdyeTe KOHCTPYKIUI.
Oranel NOCTPOEHUSI TUCKPETHON MOJIEIH.

Oransl npakTudeckoi peanuzanuu MKO.

IloHsiTHE KOHEYHOTO HJIEMEHTA.

IIpuBeneHnEe CUCTEMBI CHJI KOHEYHOTO JIEMEHTA.
XapaKkTepUCTHUKA YIIPYTUX CBOMCTB KOHEUHOI'O JIEMEHTA.
VYpaBHEHHME PaBHOBECHSI KOHEYHOTO JIEMEHTA.

Tunst KO. OgHOMEpHBIH JIEMEHT.

Tunst KO. JIByMepHbIN 3JIEMEHT.

Tunst KO. TpexMepHbIil 371EMEHT.

[Toctpoenue cetku KO.

3aiaHue TpaHUYHbIX YCIOBUM.

Knaccudukamms KO mo cBoiicTBam.

OnHOMEpPHBIN CUMILIEKC-3JIEMEHT.
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28. @yukuuu popmsl K.

29. JIByMEpHBI CUMJIEKC-3JIEMEHT.

30. TpexMepHbIil CUMILIEKC-3JIEMEHT.

31. YpaBHeHUE paBHOBECHS U MATpUIIA )KECTKOCTU JIMHEHOTO ynpyroro KO3.
32. YpaBHEHUE paBHOBECUS U MATPUIIA KECTKOCTU CUCTEMBI YIIPYTUX 3JIEMEHTOB.
33. YpaBHEeHUE paBHOBECHS U MATPUIIA )KECTKOCTU CTEP>KHEBOTO JIEMEHTA.
34. YpaBHeHUE paBHOBECHUS U MATPUIIA )KECTKOCTH 0ATOYHOTO JIEMEHTA.
35. bubnuoteka KoHeUHBIX 351eMeHTOB cucteMbl MSC/Patran-Nastran.

36. OgnomepHsbie 351eMeHThl Patran-Nastran.

37. Inockue 3nemenTsl Patran-Nastran.

38. O6wemubIe teMeHThl Patran-Nastran.

39. 3aganue cBoiicTB MaTepuanoB B Patran-Nastran.

40. 3aganue Harpy3ok B Patran-Nastran.

41. Co3nanue reoMeTpruieckux o0beKToB B Patran-Nastran.

42. ®ynkuuu npu pazpaboTke TeoMeTpudecKux 00bekToB B Patran-Nastran.
43. OnpexneneHue CBOMCTB AeMeHTa B Patran-Nastran.

44. Cnioco0Os1 co3nanust cetku KO B Patran-Nastran.

45. 3amanue rpaHMYHBIX ycioBuid B Patran-Nastran.

46. 3ananue Harpy3ok B Patran-Nastran.

47. Bemmonnenue pacuera Mmojenu B Patran-Nastran.

48. CiocoObl MPOCMOTpa pe3ysIbTaToB pacyera B Patran-Nastran

49. MeToabl penieHust Iockoi 3amaun B Patran-Nastran.

50. Meros! periennst 00beMHO# 3a1auun B Patran-Nastran.

4.2.2. KypcoBas paborta

KypcoBass pabota sBisieTcs MNPOAYKTOM, IOJy4aeMbIM B pe3yjibTaTe CaMOCTOSTEIbHOIO
IUIAHUPOBAHMSI U BBINIOJHEHUS YYEOHBIX M HCCIEIOBATENbCKUX 3agad. OHa IO3BOJIAET OICHUTH
3HaHHWA M YMEHHUS CTYACHTOB, NPUMEHEHHblE K KOMIUIEKCHOMY pEHICHHI0 KOHKPETHOU
IPOM3BOJICTBEHHON 3a/1a4M, a TaKXXe YPOBEHb C(HOPMUPOBAHHOCTH AHATMTUYECKHX HABBIKOB IpHU
pabote C Hay4YHOW, CHCIUAIBHOW JHTEpaTypoH, TUMOBbIMU mpoektamu, ['OCT wu napyrumum
ucrouHrkamu. CucreMa KypcoBBIX MPOEKTOB M pabOT HampaBieHa Ha MOJATOTOBKY OOy4aroIierocst K
BBIMIOJTHEHHUIO BBITYCKHOM KBaTHU(PUKATMOHHON pabOTHI.

3amaHue Ha KypCOBYIO pa0OTy BbIIaeTcss Ha OJIaHKe 3a MOANUCHI0 PYKOBOAMTENS. 3afaHus
MOTYT OBITh MHAWBHUIYATU3HUPOBAHBI U COTJIACOBAHBI CO CITOCOOHOCTSAMHM O0yUJarOIIHMXCs 0€3 CHUKCHUS
o0mux TpeGoBaHuil. BrlnoaHeHne KypcoBoil paboThl onpenensiercss rpauKoM ero caayu 1 3aIlrThl.
CornacHo «IlomokeHHI0 0 KypCOBOM IMPOECKTUPOBAHUHU M BBIMYCKHOW KBaTU(UKAITMOHHOW padboTe»
o0mmuii 00beM TEKCTOBOM JOKYMEHTAIUH (B CTPAHHIIAX ) B 3aBUCUMOCTH OT XapakTepa padoThl JOIHKEH
HaxOJUTHCS B Ipenenax oT 25 1o 35 crpanui (6e3 yuera IpHIoKeHUH).

K 3amuTe gomyckaercst 00y4yaromuics, B MOJIHOM 00beMe BBIIOJHUBIINNA KYpCOBYIO paboTy B
COOTBETCTBUU C NMPEABABIIEMbIMH TPEOOBAHUSIMHU.

3amTa KypcoBoil paboThl MPOBOIUTCS B COOTBETCTBUU CO CPOKAMH, YKAa3aHHBIMHU B 33JJaHUU,
BbIIaHHOM  pykoBoguTeneM. Jlarta, BpeMs, MeCTO 3allUThl OOBABIAIOTCA  OOydaroIIUMCS
PYKOBOJIUTENIEM KypCOBOIl paboThI M JaHHAs WH(pOpMaLKs pa3MelnaeTcss Ha UH()OPMAIIMOHHOM CTEH/IE
Kadeapel.

3ammra 00yJaroImUMHUCS KypCOBBIX PaOOT BBIMOJHACTCS NEeped KOMHCCHEH, CO31aHHOW I10
pachopsKeHHIO 3aBEyIOIIero Kadenapoil U coCTOsAlIe He MeHee, YeM W3 JIByX YeJOBEK M3 4ducia
podeccopCKO-MPenoaaBaTeIbCcKOro cocraBa Kadeapsl, OMHUM U3 KOTOPBIX, KaK MPaBUIIO, SBISETCS
PYKOBOAMUTENH KypCOBOM PabOTHI.
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[lepen HauanoM 3alIUTHl KYpPCOBBIX paOOT OJMH M3 WIEHOB KOMHUCCHU JIUYHO MOJyYaeT B
JIeKaHaTe BEJOMOCTb 3alllUThl KypcOBOW paboOThl, a IMOCIE OKOHYAHHUS 3allUThl JUYHO CIAET €€
0o0paTHO B JieKaHaT (aKyIbTeTa.

VYCTaHOBIIEHHE OYEPEHOCTH 3alllUThl KYPCOBBIX pabOT OOy4aroIUMHUCS NPOU3BOAUTCS
komuccueil. Ilepen Hauanmom 3amyThl OOydYaIOUIMICA JOMDKEH pPa3MECTUTh IMepel] KoMHCCHen
rpa¢u4ecKkue JMCThl, MPEICTABUTh MOSICHUTEIBHYIO 3alMCKy M Ha3BaTh CBOIO (aMMIIHMIO, MM,
OTYECTBO, IPYMILY.

B mponiecce nokmana oOydaroniuiicss T0DKEH paccKa3aTh O e U 3a/1adax KypcoBOUW paboThI,
JIOHECTH OCHOBHOE €ro COJepkKaHHe, MOoKa3aTh Pe3yJIbTaThl BHIMOJIHEHHBIX pacueToB, TpaduuecKoi
YacTH U CAEJIaTh OCHOBHBIE BBIBOJIBL. IIpOIOIKUTENBHOCTD TOKIAAa JOIKHA COCTABIATh 5...7 MUHYT.

Ilocne 3aBeplieHUs [AOKJIaJa WIEHbl KOMUCCUM M IPHUCYTCTBYIOIIME 337al0T BOIPOCHI
oOyyJaromemMycsi o TeMe KypcoBoil padoTel. OO01ee BpeMs OTBETa JIOJDKHO COCTaBJsAThH HE Oonee 10
MUHYT.

Bo Bpems 3amuThl 00y4aromuiicss npu HEOOXOJUMOCTH MOXET IOJIb30BaThCs C Pa3peIIeHUs
KOMHCCHHM CIIPAaBOYHOM, HOPMAaTUBHOU U APYTOU JIUTEPATYPOH.

Ecim  oOydarommiicss  oTkKazajics OT  3allUThl  KypcOBOM  pabOTBl B CBS3U  C
HEMOATOTOBJIEHHOCThIO, TO B BEIOMOCTb 3alUTHl KYpCOBOH pabOThl €My BBICTABISIETCS OLIEHKA
«HEYAOBIETBOPUTEIBHOY.

Hapymienne IUCHMIUIMHBI, HCHOJB30BaHHWE OOYYAIOIIMMHUCS MOOWJIBHBIX — Tele(OHOB,
KOMMYHHKATOPOB, IUIAHIIETHBIX  KOMIIBIOTEPOB, HOYTOYKOB M  JIpYI'MX BHUJOB  JIMYHOH
KOMMYHHKAIIHOHHON M KOMIIBIOTEPHON TEXHHKH BO BpEMs 3alllUThl KypcoBOil paboThl 3amperieHo. B
cllyyae HapyLIEHHs 3TOro TpeOOBaHMs KOMHUCCHS 00s3aHa YAAIUTh O0YYarolIerocs U3 ayJuTOpUu U
IPOCTAaBUTh €MY B BEIOMOCTb 3aLIUTHI KypCOBOW PabOTHI OLIEHKY «HEYIOBIETBOPUTEIHLHOM.

O1eHKH OOBSIBIIAIOTCS B JI€Hb 3aLIUTHI KYPCOBBIX pa0OT U BBICTABISAIOTCS B 3aU€THBIC KHUKKHU
B NPUCYTCTBHM OOYyYaromuxcs. Pe3ynbTaThl 3alIUTHl TAKXKE BBICTABISIOTCS B BEJIOMOCTH 3alllUThI
KypcoBOH pabOThl, Ha THUTYJIBHBIX JIMCTaX TOSACHUTEIbHON 3alMCKM KypCOBBIX padoT u
MOJNKCHIBAIOTCA WieHaMH Komuccuu. [losicHuTenbHas 3amucka U TpaguyecKuil MaTepuall CIAloTCs
KOMUCCHH.

[IpenogaBaTenu  HeECyT  NEPCOHAIBHYIO  aJIMUHUCTPATUBHYIO  OTBETCTBEHHOCTh  3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alMCel B BEIOMOCTb 3aIlUThl KypCOBOW paboOTBl U B
3a4€THbIE KHUKKH.

OOyuaronyecss UMEIOT MPaBO Ha Iepeciady HEyIOBJIETBOPUTEIbHBIX PE3Y/IbTAaTOB 3aIUTHI
KypCOBO# pabOTHI.

WMHBanuapl U IMLIA ¢ OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH 310POBbsS MOTYT 3alIUINATh KypCOBYIO
paboTy B CpOKHM, YCTAQHOBJICHHBIC WHAMBHUIYaJIbHBIM YYEOHBIM IUTAaHOM. VIHBamMAbl W JHUIA C
OTPaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3I0POBbs, HMEIONIME HApPYyLIEHUS OIOPHO-ABUIATEIBHOIO
ammapara, JONYCKalOTCS Ha 3aIlIUTy KYpCOBOM paboOThl B  CONMPOBOXKICHHM ACCHCTEHTOB-
COIIPOBOXKAAIOIIHNX.

[Ikana u KpUTEpUU OLIEHUBAHUS 3aIUTHI KYpCOBOW paOOThI IPECTABICHbI B TAOJIHIIE.

Hlkana Kpurepun oneHuBanus

CopepxaHrie KypcOBOTO ITPOEKTa/KypCOBOM pabOThI MOTHOCTHIO
COOTBETCTBYET 3ajaHuto. [loscHuTeNbHAs 3aMCKa UMEET JIOTHYHOE,
MOCIIE0BATEIHbHOE U3TI0KEHUE MaTepHalia C COOTBETCTBYIOLTUMU

Onenka 5
BBIBOJIAMH U 0OOCHOBAHHBIMH MOJIOKEHHUIMHE. [1pu 3amure paboTs
(oTymaHO) 00YYarONIHIACS MPABUIBHO M YBEPEHHO OTBEYACT HA BOMPOCHI KOMUCCHH,
JEMOHCTPUPYET TITyO0KOe 3HAHHE TEOPETHIECKOTO MaTepHaa, CliocoOeH
apryMEHTHPOBATh COOCTBEHHBIC YTBEPIKICHUS U BBIBOJIBL.
Ouenka 4 Copneprkanue KypcoBOro IPOEKTa/KypcoBOi pabOThI MOJIHOCTHIO
(xopoio) COOTBETCTBYET 33/1aHuI0. [T0SICHUTENbHAS 3aMHCKa HMEET IPAMOTHO

U3JI0KEHHYIO TEOPETUYECKYIO I1aBy. BOJIbIIMHCTBO BEIBOAOB U
peJUIoKEHUI aprymeHTHpoBaHo. ViMeroTces o/iHa-/1Be HECYIIECTBEHHBIE
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OLIMOKY B UCIIOJIb30BAaHUU TEPMUHOB, B IOCTPOCHHBIX JUarpammax,
cxeMmax u T.1. [Ipu 3ammre paboThl 00yJaromuics NPaBUILHO U
YBEPEHHO OTBEYAeT Ha OOJBIIMHCTBO BOMPOCOB KOMUCCHH,
JIEMOHCTPHUPYET XOpolllee 3HAaHUE TEOPETUIECKOTr0 MaTepuaa, HO He
BCErja CnocoOeH apryMeHTHPOBaTh COOCTBEHHbBIE YTBEPKICHUS U
BBIBOJIBL. [Ipy HaBOASIIIMX BOMpOcax 00yUYaONUIACs UCTIPABISET OIMIHOKI
B OTBETE.

CopepxaHrie KypcOBOTO IPOEKTa/KypcOBOM pabOTHI YaCTHYHO HE
COOTBETCTBYET 3ajaHuto. [loscHuTenbHAS 3anICKa COACPKUT
TEOPETUYECKYIO TIaBy, 0a3UpyeTcs Ha MPAKTHIECKOM MaTepuae, HO
MMEET MOBEPXHOCTHBIN aHallu3, B HEW MPOCMATPUBAETCSA
HETOCIIEI0BATEIFHOCTh H3JI0KEHHS MaTepHalia, MPeCTaBICHBI
HEJI0OCTaTOYHO 00O0CHOBaHHBIC MToToKeHus. [Ipu 3amuTe paboTh
00yJaromuiics MposIBIIsET HEYBEPEHHOCTb, OKA3bIBACT C1a00€ 3HAHUE
BOIPOCOB TEMBI, HE BCEr/la AaeT UCUEPIbIBAIOIINE, ApTyMEHTHPOBAHHbIE
OTBETHI HA 3a/IaHHBIE BOMIPOCHI.

ConeprkaHre KypCcOBOTO MTPOEKTa/KypCOBOM pabOThl YaCTUYHO HE
COOTBETCTBYET 3aaHul0. [loscHUTebHAS 3aIICKa HE UMEET aHalln3a, He
OTBeuaeT TPEOOBAHUSAM, U3JIOKEHHBIM B METOIMYECKUX PEKOMEHAALINAX
kaeapsl. B paboTe HEeT BHIBOIOB THO0 OHU HOCST JCKJIAPATUBHBIN
xapakrep. [Ipu 3ammure o0ydaromuics 1eMOHCTPUPYET ciiaboe
MOHMMAaHUE MPEJICTABICHHOTO MaTepuaa, 3aTpyIHSIETCs C OTBETaMH Ha
MOCTaBJIEHHBIE BOMPOCHI, IOMYCKAET CYIIECTBEHHbIE OMIMOKH.

Orenka 3
(YAOBIETBOPHUTEIBHO)

Onenka 2
(HEeYAOBIETBOPUTENIBHO)

IIpumepHasi TeMaTHKAa KyPCOBBIX POEKTOB /KYpPCOBbIX padoT

KypcoBas pabGoTa BbINONHSETCS CTyleHTaMu Ha TeMmy «PacueT >1eMeHTOB KOHCTPYKIIMMA
TCXHUYCCKUX CPCACTB ATIIK MCTOOM KOHCYHBIX 3JICMCHTOB» B COOTBCTCTBHUU C WHIHWBUAYAJIbHBIM
3aJJaHUEM.

[IpumepHoe coneprxkaHue 3adaHus:

BbInomHUTE pacyer 31eMeHTa KOHCTPYKIUY (110 BapUaHTaM).

3agaun:

BbInomHUTE pacyer 31eMeHTa KOHCTPYKIIUMHU C UCTIOJIb30BAaHUEM PEIIEHUs TEOPUHU YIPYTOCTH.

Pa3pa60TaTb YUCJICHHYIO MOJCIb U BbIIOJHHUTL PACUCT JBJICMCHTA KOHCTPYKIMU C
MCIIOJIb30BaHUEM ITporpaMMHOTo Komiuiekca Structure CAD.

Pa3pa60TaTb YUCJICHHYIO MOJCIb U BbIINOJHUTL pPACUCT JBJICMCHTA KOHCTPYKIMU C
HCIIOJIb30BaHKueM ITporpaMmHoro komiiekca MSC.Patran-Nastran.

ConocraBUTh PE3YIbTAaTbl TCOPCTHYCCKOIO0 W YHCICHHBIX PACUCTOB, MPOBCCTH aHAIU3 U
CZIeNaTh BBIBOBI.
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JUCT PETUCTPAIIAY U3SMEHEHUI

Howmepa nucros
Howme OcHoBanue Jjist Pacmudposka ara BBEJCHUS
IToamuce Hara

HU3MCHCHHA aHHYJIH- BHECCHUS U3MEHEHUH IOAIMHUCH U3MCHCHHUA
3aMCHCHHBbIX HOBBIX

POBAaHHBLIX






