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AHHOTAIMS K JUCHUAIIIINHE

Haszeanue oucuuniunui

KomnbioTepHble MeTO/IbI pellleHUsI HHAKEHEePHBIX
3aja4

Hanpaesnenue noozomoexu
(cneyuanvHocmo)

15.03.05 KoHCTPYKTOPCKO-TEXHOJI0THYECKOe
obecrneyeHue MAIIHHOCTPOUTEIBLHBIX POU3BOJICTB

Hanpaenennocme
(npogpunv/npozpamma/cneyuanuzayu

)

TexHoJ0run III/I(prBOFO MMPOCKTUPOBAHUA U
IMPOU3BOJCTBA B MAIIIMHOCTPOCHUU

Mecmo oucuunnunsi

Yactb, hopMupyeMas yaacTHUKAMU
o0pasoBaTesbHBIX OTHOIICHUH, bioka 1.
Jucuummuael (MOyN) O BEIOOpPY

Tpyooemxocms (3.e. / uacwt)

2[72

Lenv uzyuenusa oucyuniunot

®opMUpOBaHUE Yy CTYIEHTOB 3HAaHUH O TOM, 4TO
pacuer ¥ aHaJIu3 palMOHAIbHBIX TAPaMETPOB JIF000M
TEXHUYECKOH U TEXHOJIOIMYECKONH CHCTEMBbI MOTYT
OBITH 3()()EKTUBHO OCYIIECTBIICHBI C UCIIOIB30BAHUEM
KOMIIBIOTEPHOM TEXHUKH, a TAKXKE O TOM, 4TO C
Y4€TOM COBPEMEHHBIX TOCTUKEHUI B CO3/IaHUU
YHUBEPCAJIbHBIX CUCTEM PACUETOB MOXKET PEIIaThCs
3a/laya CHUIKEHUS 3aTpaT Ha MPOEKTHBIX 3Tanax
CO3JIaHMsI TEXHUYECKUX CUCTEM ITyTeM MX
MaTEMaTHYECKOTr0 M KOMIIbIOTEPHOTO MOJIEJIMPOBAHMUSI

Komnemenuyuu, gpopmupyemowie ¢
pe3yiomame 0C60eHUA OUCUUNTUHDBL

TIK-1. Crioco0eH o0ecneunTs TEXHOIOTNYHOCTh
KOHCTPYKLHUH JeTale MalIMHOCTPOCHMS CpeIHEN
CII0KHOCTH

Cooeporcanue oucyuniunl
(ocnoenbvie pazodenvl u memot)

Tunsl COBpeMEHHBIX CUCTEM pacueTa U
npoekTupoBaHus. O030p CyIIECTBYIOIUX CUCTEM
pacuera u npoekTuposanus. PazpaboTka u
IIPUMEHEHHUE CUCTEM pacueTa U MPOEKTUPOBAHUS.
YHuBepcalibHble CUCTEMBI MaTEMATHUECKHUX
pacueToB. MIH)KeHEpHbIE pacyeThl HA KOMIIBIOTEPE.

Dopma npomesrrcymounoil
ammecmayuu

3auer




1. eau v 3a7aun JUCHUILTHHBI

Heab nucuunauHbl — GopMHUpOBaHHUE Y CTYJIEHTOB 3HAHUI O TOM, YTO pacyeT
U aHalu3 palUOHAIbHBIX IapaMETPOB JIOOOH TEXHUYECKOW U TEXHOJIOTMYECKOM
CUCTEMBI MOTYT OBITh 3()()EKTHUBHO OCYILECTBIEHBI C UCIOJb30BAHUEM KOMIIbIOTEPHOM
TEXHUKH, a TaKK€ O TOM, YTO C YYE€TOM COBPEMEHHBIX IOCTWKEHUIl B CO3/1aHUU
YHHMBEPCAJIbHBIX CHCTEM pPAacue€TOB MOXET pellaTbCs 3ajada CHWKEHHUS 3aTpar Ha
IPOEKTHBIX A3Tanax CO3JaHUSl TEXHUYECKUX CHCTEM IIyTEM HUX MaTeMaTHYeCKOTro M
KOMIIBIOTEPHOTI'O MOJIEIUPOBAHUS.

OcHoBHBIE 32/1a4M Kypca:

—  ONpEeJeNeHHWE PO  KOMIBIOTEPHBIX  METOJIOB  pacuera  IpHu
OCYILIECTBJICHUU MPOEKTUPOBAHUS COBPEMEHHBIX TEXHUUYECKUX U TEXHOJIOTHYECKHUX
CHCTEM;

CHIDKCHHE 3aTpaT Ha MPOCKTHBIX JTalax CO3/JaHusd TEXHUYECKUX CHCTEM
MyTEM MX MAaT€MaTUYE€CKOr0 M KOMIIBIOTEPHOTO MOJCIUPOBAHUSI.

2. Ilnanupyemsie pe3yjibTaThbl 00y4YeHUs
B pe3ynpTaTe 0CBOEHUS NUCUUILIMHBI y CTYJAEHTA TOJKHBI ObITh CPOPMUPOBAHBI:

3HaHI/IH, HpnoﬁpeTaeMble B X01€ OCBOCHHHA JUCHUIIJINHBI

Ne /it 3Hanus

1 OCHOBHBIE IPUHLHUIIBI TOCTPOEHUSI KOMITBIOTEPHBIX METOIOB

2 MeTo100THs CHCTEMHOTO PEIICHHS] MHKEHEPHBIX 3a]a4
3 CoBpeMEHHbBIE METO/IBI M CPEJICTBA PEIICHUsI MHKEHEPHBIX 3a/1a4 Ha DBM, obnactu nx
[IPUMEHEHUS

yMeHI/Iﬂ, HpnoﬁpeTaeMLIe B X0J€ 0CBOCHUA NHUCHHUIIJIMHBbI

Ne /i YMeHnus

1 [TpaBUIBbHO BBIOPATh CTPYKTYPY M METOJIbI IOCTPOSHMS AITOPUTMA pacyera

[[pMEHUTH KOMIIBIOTEPHBIN METOJ] B KOHKPETHOM 3a/1a4€ MAIIMHOCTPOUTEIBHOTIO
POM3BOJICTBA

HaBI)IKl/I, npnoﬁpeTaeMble B X01€ 0CBOCHHUA NTUCIHUITIMNHBI

Ne /i Hagbiku

1 PelieHust TUIMOBBIX HHXKEHEPHBIX 3a7a4 Ha OBM




KOMHeTeHHI/Il/I, npnoﬁpeTaeMble B X01€ O0CBOCHUA TUCHUIIJINHBI

Komnerenuuu HNuaukaropbl 3nanuss Ymenusi |HaBbiku
[IK-1. Crioco6en  [[IK-1.1 HOpMaTHBHO-TEXHUYECKHE U PyKOBOSIINE 1-3

obecreynTh MOKYMEHTBI B 00JIACTH TEXHOJIOTUYIHOCTH;

TEXHOJOTHYHOCTh [OCJICIOBATEILHOCTh ACUCTBUH MPHU OIICHKE

KOHCTPYKITUH TEXHOJOTMYECKUX KOHCTPYKITUH JeTaneit

Jeranei MAIIMHOCTPOEHUSI CPEJIHEN CIIOAKHOCTH; KPUTEPUU

MalIMHOCTPOCHHUS |[KAY€CTBEHHOW OIICHKH, OCHOBHBIC U

cpemHei BCIIOMOTaTeIbHBIC TIOKA3aTeIN KOJTUYSCTBEHHON

CIIO)KHOCTH OIICHKU TEXHOJIOTHYHOCTH KOHCTPYKIUH JeTaIeH

MaIIHHOCTPOCHHS CPETHEHN CI0KHOCTH

IIK-1.2 BBISIBIATH HETEXHOJOTHYHEIC DJIEMEHTHI H
pa3palaThiBaTh MPEAJIOKCHHS [0 MOBBIIICHUIO
TEXHOJIOTHYHOCTH KOHCTPYKIUI neranei
MAaITHHOCTPOCHUS cpenHei CIIOKHOCTH;
pPacCUUTHIBATh OCHOBHBIE M BCIIOMOTAaTENbHbIC
MOKa3aTen KOJUYECTBECHHOM OLICHKH
TEXHOJIOTHYECKUX KOHCTPYKIUH neTane
MaIlMHOCTPOEHUS CPEIHEN CIOAKHOCTU

1-2

TTK-1.3 BmageTs aHATU30M TEXHOJIOTHIHOCTH
KOHCTPYKITUY JIETaJICH MAIIMHOCTPOCHUS CpeTHEH
CJIOJKHOCTH; KaUeCTBCHHAs M KOJIMYECTBCHHAS
OLICHKA TEXHOJIOTHYHOCTU KOHCTPYKLHMH JeTaneu
MaITMHOCTPOCHHUS CPEIHEH CII0XKHOCTH; pa3paboTKa
PEAJIOKEHUM 110 U3BMEHEHUIO KOHCTPYKLIUI
neTaneil MalllMHOCTPOEHUS CPEeTHEN CIIOKHOCTH C
[1€JIbIO TIOBBIIICHHUS NX TEXHOJOTMYHOCTH

3. MecTo nucuuminebl B ctpykrype OOII

JucruninHa  SBJISeTCs  MUCIMIUIMHOM 1Mo BBIOOpY, OTHOcuTcs K Yactw,
dbopmMupyemMoit yuacTHIKaMu 00pa30BaTeIbHBIX OTHOMECHUH. biok 1 «JluciurinHb
(Momynn)».

JlucuuruinHa u3ydaeTcst Ha 2 Kypce B 3 ceMecTpe.

W3ydyeHne AUCUMIUTUHBI Oa3upyeTcssi Ha 3HAHMSIX, YMEHHUSX M HaBbIKax,
MOJIYYEHHBIX MPU OCBOCHUU AUCHUILUIMH (Moaynei): Maremaruka, UndopmaTuka,
HauepraTtenbHas reoMeTpusi U HMHXKeHepHas rpaduka, MeTtoabl KOMIBIOTEPHOTO
KOHCTPYHPOBAHUS.

[lepedenb mocnenyOUuUX JUCHUIUIUMH (MOIYJIEH), 1711 KOTOPHIX HEOOXOIUMBbI
3HaHUS, YMEHHMS M HaBbIKU, (opMuUpyeMble AaHHOW YYEOHOW IUCUUILIIMHOU
(monynem): CucteMbl aBTOMATH3allMM WHXKEHEPHBIX pacyeToB, Jleranmu mammH
U MEXaTpoHHbIX Mopyiel, I[IpoexkThpoBaHuE 3aroTOBOK B MAallMHOCTPOEHUH,
[IpoekTupoBaHUE CPENCTB TEXHOJOTMYECKOrO OCHameHus, OCHOBBI TEXHOJIOTHH
MalIMHOCTPOEHUS, TEeXHONIOrusl MAIIMHOCTPOEHUSI.




4. CTpyKTypa U cofepKaHue TUCIUTITHHbI

41 CrpyKrypa IMCHHILINHBI
Paznen o Pacnipenenenue TpyaoeMKOCTH
JUCIUTUIAHBIL. = pasnena (B 4acax) 1Mo BuJaM y4eOHOU
No dopma § 5 g paboThI Copnepxanue
W | TPOMEXKYTOUH S § S KOHTAKTHASL CaMOCTOSITENIbHON
O aTTeCTaIIuu g o | 8 CPC paboThI
(no e nek | mp | ma6 | KYA
cemecmpam)
1 2 3 4 5 6 7 8 10 11
Turbl 8 312 6 Uzyuenue
COBPEMEHHBIX TEOPETUUCCKOTO
CHCTEM pacuera u MaTtepuaa
1 [IpOEKTUPOBAHMSI.
O630p 14 1 2 6 6
CYIIECTBYIOIINX N3yueHue
CHCTEM pacuera u TEOPETUYECCKOTO
MPOCKTUPOBAHHUSL. Martepuana,
MO/ATOTOBKA K 3aI[HTE
2 lmabopaTopHO
paboThI
Pa3paboTka u 16 3 4 6 6 N3yueHue
PHMCHEHUE TEOPETHUECKOTO
CHCTEM pacuera u Martepuana,
3 |[IPOEKTHUPOBAHHUSL. MO/IrOTOBKA K 3aI[HTE
maGoparopHoit
paboTs
'YHHUBEpCabHbIE 16 3 4 6 6 Nzyuenue
CHCTEMBI TEOPETUYECKOTO
MaTeMaTHYECKUX Martepuana,
4 pacueros MO/IrOTOBKA K 3aI[HTe
lmabopaTopHOi
paboTsI
WnxeHepHbIe 16 3 4 6 6 Wzyuenue
pacueThl Ha TEOPETHYECKOTO
KOMIIBIOTEPE. Matepuaa,
MO/ITOTOBKA K 3aI[HTE
lmabopaTopHOi
[paboTHI




[ToaroroBka k
3a4eTy.
6 | 3auer 2 3 03 17 3ager
BBICTABIISICTCS C
Y4eTOM
pe3yIbTaToOB
TEKYIIero
KOHTPOJIS
yCIIEBAEMOCTH.
Hroro: 72 3 16 - 24 0,3 30
Konrtpoinb 1,7
4.2 Copep:xanue pas3gejoB Kypca u  dopMupyeMbIX B HHX
KOMIIEeTeHIH
Koanl
No Paznen KOMIETEHUMH | 5 o | v onst | HaBbicH ®opma
n/n JUCUMILIUHBI U KOHTPOJIA
HHIMKATOPOB

1 |Tunwt cospemennvix cucmem I1IK-1.1, ITK- 1-3 1-2 1 3auer
pacuema u 1.2, TIK-1.3
npoeKkmuposanu.

Crneunanu3upoBaHHEIE,
CICIMATbHBIC,
VHHBEPCAIBbHBIC CUCTEMBI
jpacdera ¥ MPOSKTUPOBAHUS
(CAD, CAM, CAE). CALS
TEXHOJIOTUU. Bo3MoOXXHOCTH U
Ha3HadeHue. [IpeumymecTsa
1 HenocTaTku. [Ipobnemsr
[pa3pabOTKU ¥ BHEJPCHUSI.

2 |0630p cywmecmeyrowux [K-1.1, [TK-1.2, TIK- 1-3 1-2 1 3auer, 3amuTa
cucmem pacuema u 13 71a00PaTOPHBIX
npoexmuposanus. pabor
MathCAD, Mathematica,

MathLAB, SolidWorks,
CosmoWorks, KOMIIAC,
KOMITAC Shaft, APM FEM,
ANSY'S, ADEM wu np.
Bo3MOXHOCTH 1 Ha3HAYCHUE.
[IpeumyiiectBa u
HepocTaTku. [TpobiaeMsbr
a3pabOTKU ¥ BHEJPEHUSI.

3 |Paspabomka u npumenenue [1K-1.1,TIK-1.2, TIK- 1-3 1-2 1 KoHTposbHas
cucmem pacuema u 13 pabora Ha
npoexmupoeanus. KOMITRIOTEPE,
[Tpobnemsl pa3paboTku Jamrra

71a00pPaTOPHBIX
CHCTEM Ha OCHOBE SI3bIKOB pabor, zauer
IPOrpaMMHUPOBAHUSI.
[IpuMeHeHne YHUBEPCATBHBIX
CUCTEM MaTEeMaTHYECKUX
pacuetoB Mathematica,
MathCAD, MathLAB u mp.
OCHOBHBIE CBEJICHMSL.




Ynueepcanvuvie cucmemoi
\MamemamuuecKux
pacuemos

Mathematica, MathCAD,
MathLAB. IIpocTteie
BoIYMCIeHUs. Perenue
cucteMm ypaBHeHUil. PaboTa c
[OCIIE0BAaTEIbHOCTSIMH.
3aKOHBI BHIYUCICHHUS
QieMeHTOB MaTpuil. OyHKIIUN
1 rpaduKu GYHKIIHAH.
MeTo bl ONITHMHU3ALIUY.
HucneHHoe perieHue

mud pepeHImanbHBIX
ypaBHEeHH. HexoTopsie
CTaHJIapPTHBIC (DYHKITUU.
[TporpamMmmupoBaHue B
VHUBEpCAJIbHBIX CUCTEMAX.
MonynpHOE
MpOrpaMMHUPOBAHHE.

I1K-1.1, ITK-1.2, TIK- 1-3
1.3

1-2

KontponbsHas
pabota Ha
KOMIBIOTEpE,
3aIuTa
71a00paTOPHBIX
pabor, 3aueT

\Hnowcenepnvle pacuemsl Ha
Komnvlomepe.

3anagya MHTEpIpeTaIiy
CTaHAAPTHBIX pacyeToB
PIEMEHTOB TEXHUYICCKUX|
CHCTEM. 3anayal
QITOPUTMU3ALUU u
ABTOMaTU3aLUU pacyeToB.
KommbroTepHoe
AHUMALIMOHHOE
MOJEIUPOBAHUE TEXHUYECKHUX|
cucreM. lIporpammupoBaHue,
DIEMEHTBI  YIpaBICHUS B
MathCAD. Pemenue 3amad
ONTUMU3ALUU.
Matematuyeckas 00paboOTKa
[PE3YIBTATOB SKCIEPUMEHTOB.
CraTtucTuyeckue METO/bI
OIICHKM KadecTBa H3JIEJIUNA B
MaIIMHOCTPOEHUHU. Perenue
TUIOBBIX WHXKEHEPHBIX 3a/ay
Ha OBM, B TOM uucie ¢
DIeMEeHTaMHU

pOTrpaMMHUPOBAHHS.

T1K-1.1, ITK-1.2, TIK- 1-3
1.3

1-2

KontponpsHast
pabota Ha
KOMIBIOTEpPE,
3aIuTa
71a00pPaTOPHBIX
pabort, 3auer

4.3 HaumeHoBaHHe TeM JIEKIUIi, MX CoJlep:KaHUE U 00bEM B Yacax

n/n

Ne paznena
AUCHUILTHHBI

HaumeHnoBanue JieKuuii

Tpynoem-
KOCTh
(uac)

1 Tunvl coepemennvix cucmem paciema u nPOEeKmMupoOSanus.
Criennanu3upoBaHHbIE, CIIEIUATBHBIEC, YHUBEPCATIbHBIE CUCTEMBI
pacuera u npoekruposanus (CAD, CAM, CAE). CALS
rexHoJIorny. Bo3mokHOCTH M Ha3HaueHue. [IpeumyiecTsa u
HenocTatku. [IpobieMbl pa3pabOTKH M BHEIPEHUSI.

2

2 0030p cyuiecmeyiouux Cucmem paciuema u npoeKmupoeatusl.
MathCAD, Mathematica, MathLAB, SolidWorks, CosmoWorks,
KOMITAC, KOMITAC Shaft, APM FEM, ANSYS, ADEM wu np.




IBo3amosxHOCTH U HazHaueHue. [IpenmyiiiecTBa U HEJJOCTATKHU.
[TpoGiieMbl pa3pabOTKY U BHEAPCHMUSL.

Pazpabomka u npumeHnenue cucmem paciema u
npoexmuposanus.

[TpoGiieMbl pa3pabOTKK CUCTEM Ha OCHOBE SI3BIKOB
porpaMMupoBanus. [IpuMeHeHnEe YHHBEPCATbHBIX CHCTEM
MaTeMaTHueckux pacuetoB Mathematica, MathCAD, MathLAB u
ip. OCHOBHEIE CBEICHUSI.

Yuueepcanvnvie cucmemovt mamemamuueckux pacuemos
Mathematica, MathCAD, MathLAB. TIpocTsie BEIYHCITCHUS.
Pemenne cuctem ypaBHeHUH. PaboTa ¢ mocieaoBaTeIbHOCTSIM.
3aKOHBI BRIYHCIIECHHS 3JIEMEHTOB MaTpuil. OyHKINU U rpaduKu
¢dyHkImii. Metoap! ontumuszaiy. YucIeHHOE pelieHue

imu¢ dhepeHnnanbHBIX ypaBHeHHA. HexoTopeie cTraHmapTHBIE
¢yuaxmum. [IporpammipoBanre B yHUBEPCABHBIX CHCTEMAX.
Mo 1yibHOE NpOrpaMMHUPOBAHHUE.

[HHuscenepnvie pacuemst Ha KOMRblomepe.

3amaga WHTEpHpEeTalMd CTaHAApPTHBIX PAacueTOB 3JEMEHTOB
TeXHMYECKUX CHUCTEM. 3ajada alrOpUTMU3AINH M aBTOMATH3aIlNH
pacuetoB. KowmmbploTepHOoe  aHMMAalMOHHOE  MOJCIHPOBAHHE
TeXHMYECKUX cucTeM. [IporpaMMupoBaHue, 3IEMEHTHI YIIPaBICHUS
B MathCAD. Pemienue 3amgad ontumu3aiud. MaTemaTudeckas
00paboTKa pe3yaIbTaToOB AKCIEPUMEHTOB. CTaTHCTUYECKUE METO/b]
OLICHKHU Ka4ye€CTBa PI3[ICJIPII71 B MallIMHOCTPOCHUH. Pemenue TUITOBBIX|
MHXEHEpHbIX 3a7ad Ha OBM, B TOM uHcie C 3leMEHTamyl
MPOrpaMMHUPOBAHMSL.

Bcero

16

44 HaumeHOBaHHe TeM NMPAKTUYECKHX 3aHATHI, UX cOJep:KAHUE U

00beM B yacax

[IpakTuueckue 3aHsATHS pabOYUM YUEOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

45 HaumeHoBaHHe TeM JIa0OPATOPHBLIX PadoOT, UX coJAep:KAHUE M

00beM B yacax

Ne Ne pazgena HaunmenoBanue J1adopaTopHBIX padoT Tpynoem-
n/m | AUCUMILUINHBI KOCTh
(1ac)
2 OcHoBbI pabotsl ¢ MathCAD. 6
3 Penrenue ypaBHEeHU. 6
4 (O6paboTKa TaOIUIHBIX TAHHBIX. 2
4 Matemarrndeckast 00pab0oTKa IKCIIEPUMEHTAITBHBIX TaHHBIX. 2
4 UncnenHoe uHTErpHpOBaHHE U TUQQepeHIINpOBAHNE. 2
5 Penrenne 0OBIKHOBEHHBIX MU QepeHIINATBHBIX YPaBHEHHIA. 2
5 Pemrenne  auddepeHIMaNbHBIX  YpaBHEHMH B YACTHBIX| 2
POM3BOJHBIX.
5 CrieKTpasIbHBIN aHAIN3 U CHHTE3. 2
Bcero 24




S. OueHoYHbIe MATEPHAJIBI JJISl TEKYIIET0 KOHTPOJISl yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTANNM MO TUCHMILINHE

JU1s1 KOHTPOJIS Pe3yIbTaTOB OCBOCHUS JUCIMILTUHBI TPOBOISATCS:
- 3a1uTa Ja0opaTopHBIX padoT;
- KOHTPOJIbHAsI paboTa Ha KOMITHIOTEPE;
- 3aUer.

IIpumeuanue: OUEHOYHBIE MaTEpHAJIbl MPUBEICHBI B MPHIOKEHUH K padouei

ImporpamMme NUCHUITIIINHBIL.
HpOMe)KYTO‘-IHaﬂ arTecragus 110 u”ToraM OCBOCHUA JUCHUIIIIMHBI — 3a4CT.

6. Y4yeOHO-MeTOAUUECKOE Hu HH(pOpMALIMOHHOE odecreuenue
JTUCIHHUILTHHBI

6.1. OcHoBHas JUTEepaTypa

1. MoxkpoBa H.B. Hnxenepuwsie pacuétei B MathCAD. JlaGopaTopHbiit
MpakTUKyM [DJIEKTpOHHBIM pecypc] : yudeOHoe mocoduwe / H.B. Mokposa, E.JL
I'opneesa, C.B. ATosiH. — DJIeKTpOH. TeKCTOBBIE NaHHble. — CaparoB: By3oBckoe
obOpazoBanme, 2018. — 152 c. — 978-5-4487-0309-6. — Pexum gocryma:
http://www.iprbookshop.ru/77152.html

2. Metonpl ontuMmmzanuu B mpumepax B makere MathCAD 15. Yacts I
[DnexTpoHHBIN pecypc] : yueOHoe nocooue / .B. Kynpssuesa [u 1ip.]. — DIEKTpOH.
tekctoBbie mgaHHble. — CII6. : VYuuBepcurer UTMO, WucTUTyT Xo0Jioga W
omorexnomormii, 2016. — 166 c. — 2227-8397. — Pexum jgocrymna:
http://www.iprbookshop.ru/67288.html

3. Meronpl ontummzanuu B mpumepax B makere MathCad 15. Yacts 11
[DnekTpoHHBIN pecype] : yuebHoe mocobme / C.B. PeikoB [u np.]. — DIeKTpoH.
TekctoBble ngaHHbie. — CII6. : YauBepcuter UTMO, 2016. — 178 ¢c. — 978-5-
9906483-1-9. — Pexwum aocrtyna: http://www.iprbookshop.ru/67287.html

4. Ilpaktukym 1o pabore B Marematudyeckom nmakere MathCAD
[OnexTpoHHBIN pecypc] : yuebHoe mocobue / C.B. PeikoB [u np.]. — DIEKTpOH.
tekcroBbie manHbie. — CII6. : Yuusepcuter UTMO, 2015. — 87 ¢. — 978-5-
9906483-0-2. — Pexwum goctyna: http://www.iprbookshop.ru/67566.html

5. HurepaktuBHbie cucteMbl Scilab, Matlab, Mathcad [DaexTponHbIi
pecypc] : yue6Hoe nocobue / W.E. Ilnemuuckas [u ap.]. — DIEKTPOH. TEKCTOBBIC
JIaHHBIEC. — Kazaun: Kazanckui HalMOHAJILHBIHN HCCJIIEIOBATEIbCKUHN
TexHoJorudeckuii yausepcuret, 2014, — 195 ¢. — 978-5-7882-1715-4. — Pexum
noctyna: http://www.iprbookshop.ru/62173.html

6. bacoB K.A. ANSYS [DneKkTpoHHBII pecypc] : cIpaBOYHUK MOIL30BATENS /
K.A. bacoB. — DnektpoH. TekctoBble naHHbie. — CapatoB: IIpodobpazoBanue,
2017. — 640 c¢. — 978-5-4488-0064-1. — Pexum  pgoctyma:
http://www.iprbookshop.ru/63588.html

/. T'anun H.b. IIpoekTupoBaHME€ M TMPOYHOCTHOM pacueT B CHCTEME
KOMITAC-3D V13 [Onektponnsiii pecypc] / H.b. 'anuH. — D7EKTpOH. TEKCTOBbBIC
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nannbie. — CapatoB: [Ipodo6pazoBanue, 2017. — 320 c. — 978-5-4488-0119-8. —
Pexxum nocryna: http://www.iprbookshop.ru/63953 . html

6.2. JlonoJIHUTEJIbHAS JIUTEPATYPa

1. YepemamkoB A.A., Hoco H.B. KommnbioTepHble TEXHOJOTHH,
MOJIEIMPOBAaHUE U aBTOMATU3MPOBAHHBIE CUCTEMbl B MAIIMHOCTPOCHUM: Y4eO. AJis
CTyaA. BbICHI. y4e0. 3aBefeHuid. - Bomrorpaa: Mszmarensckuii Jlom «Mu-Dommoy,
2009. — 640 c.

2. OuxoB B.®. Mathcad 14 nns cTyneHTOB, UHXKEHEPOB M KOHCTPYKTOPOB.
CI16.: BXB-IlerepOypr, 2007. — 368 c.: ui.

3. Kupssuos /[.B. Mathcad 14. CI16.: BXB-IletepOypr, 2007. — 704 c.: un.

4. OrmpeneneHre ONTUMAIBHBIX PEKUMOB OOpaOOTKHM C WCIOJIb30BaHUEM
OBM. Tokapnas obpaboTka: Metoa. yka3. k j1ab. padote / Camap. roc. TeXH. yH-T;
coct. B A Imutpues. - Camapa, 2003.

5. boromob6osa M.H.  Cucremsslii  aHanu3 W MaTeMaTUYeCKOE
MOJICJIMPOBAaHUE B MAIIMHOCTpOeHHH: YyuyeOHoe mnocodoue / M.H. boromo0oBa;
ToMCKHI  TOJUTEXHUYECKUM yHUBepcuTeT. — Tomck: WM3a-Bo  Tomckoro
NOJIMTEXHUYECKOTO yHUBepcuteTa, 2010. — 123 c.

6. Ilopmues C.B. KommnberoTepHoe MojenrpoBanrue Gu3MueCcKuX MpoIEeccoB B
nakete MATLAB: YueOH. noc. jis By3oB no Hamnp. "WHd-ka u BbIY. TexH." - -
M.:T'opstuas nunus - Tenexkom, 2003. - 592 c.:u.

7. SolidWorks. KomnbroTepHoe MojenrpoBaHUe B WHKEHEPHOU MpaKTUKE /
A.A. AnamoBckuii, A.A.Cobaukun, E.B.OqunnoB u ap. - - CII6.:bXB-IletepOypr,
2005. - 800 c.:um.

8. 3apyoun B.C. MaremaTtnyeckoe MOJCIHPOBAHNEC B TEXHUKE: YUCOHUK TSI
By30B 1o TexH. cmen./ mom pen. B.C.3apybmna, A.ILKpumenko. - 2-¢ wusm.,
crepeotunt. - M.:M3n-s0o MI'TY um. H.O. baymana, 2003. - 496 c. - Maremaruka B
TexH. yHuBepcurere. Bein. XXI, 3akm.

9. Ky3smun, B.B. Marematndeckoe MOAETUPOBAHNE TEXHOJIOTHUECKHUX
IPOLIECCOB COOPKU U MEXaHUUYECKOW 00pabOTKU M3enuil MarmmHocTpoeHus [ Tekcr]:
yue0. 1moc. AJisi By30B M0 Hamp. MOATOTOBKM OakanaBpoB U MaructpoB "TexHosorus,
000p. U aBTOMATHU3. MAITMHOCTP. MPOU3B-B", TUIIIOMHUP. criel-0B "KoHCTp.- TeXHOI.
obecr. MaImuHOCTp. Mpou3B-B" - - M.:Beicmi. mk., 2008. - 279 c.:u.

6.3. IlepedyeHb pecypcoB HH(POPMANMOHHO-KOMMYHUKAIMOHHON CeTH
HNurTepHer

1. MopenupoBanue cucreM: ydyeOHoe mnocobue / M.A. Emuzapos, 1H0.O.
MaptembsnoB, A.I'. Cxuptnanze, A.A. TpetbsikoB. - Tam6os: NU3n-so ®T'EOY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

2. Berkaco H.U., Ilcurun 10.B. IlpumeHnenune metomoB Teopuu rpadoB u
JUHEHHOTO  MPOTPAMMHUPOBAHHUS I PEHICHUS  MPOW3BOJACTBEHHBIX |
TEXHOJIOTHYECKHUX 3a7a4: Meroandyeckue ykazanus. - YibsiHoBck: Yl TV, 2001. - 36
c. (http://window.edu.ru/resource/324/26324)

3. bynerxe E.M., bornanos A.1O., bornanos B.B. u ap. Matemarudeckoe
MOJIEIMPOBAaHUE U HUCCJIEJOBAHME TEXHOJOTMU UM TEXHUKU MPUMEHEHHUs] CMa304HO-
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OXJIQKIAIOMIMX JKUJKOCTEH B MAIIMHOCTPOCHUM W METAJUTYPIHMH. - YIIbSHOBCK:
Yal'TV, 2001. - 126 c. (http://window.edu.ru/resource/262/26262)

4. KoMIbIOTEpHBIE METOAbl MAaTEMaTUYECKUX HCCIICIOBAHUI [DIEKTPOHHBIN
pecypc] : MeToAMYECKHE yKa3aHUsS K CaMOCTOSATEIHHOW paboTe MO JAMCIUIUIMHAM
«Yucnennsie MeTonp» u «KommbploTepHOe MoOaenUpoBaHUE» / . — DIEKTPOH.
TEKCTOBbIE JAaHHble. — Jlumenk: JIumenkunii TOCYJapCTBEHHBIM TEXHUYECKUM
yauBepcutet, ObC ACB, 2013. — 30 c. — 2227-8397. — Pexum pocrtyna:
http://www.iprbookshop.ru/55102.html

5. Kamanmn H.B. Kommneiotepnas rpaduka B cpene SOLID WORKS
[D5eKTpOHHBIN pecypc] : METOANYECKUE YKa3aHUsl JIsl BBITIOJHEHUS JIa0OPAaTOPHBIX
pabor / H.B. KamanuH. — DJeKTpoH. TEKCTOBbIe AaHHbIe. — M. : MockoBckas
rocyJlapcTBeHHas akajeMus BOJHOrO TpaHcmopta, 2009. — 72 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/46714.html

1. BbacoB K.A. I'paduueckuii unrepdeiic kommiekca ANSY'S [DnexTpoHHbBIN
pecypc] / K.A. bacoB. — DmekTpoH. TekcToBble pgaHHble. — (Capartos:
IIpodobpazoBanme, 2017. — 239 c. — 978-5-4488-0061-0. — Pexum mocrtymna:
http://www.iprbookshop.ru/63587.html

6.4. IlporpammHoe obecrieueHune
JInensuonnoe I10:
1. Onepannonnas cucremaWindows.
2. Ilpuxnanusie nporpammbl Microsoft Office (Word, PowerPoint, Excel).
3. Kommac-3D.
4. MathCAD.
CBoOoano pacnpoctpansiemoe [10:
1. Foxit Reader (padota ¢ PDF-daiinamu).
2. 7Zip.
3. Google Chrome.

6.5. MeTroguyeckue peKoOMeHIALUN

1. OBcsnHuKkOB A.B. Metoauueckne peKkoMEHAAIMH 10 BBIITOJIHEHHIO JIA00PATOPHBIX
pabot no nucuuruinHe « KoMIbIOTepHbIE METOIBI PEIIEHUS] HHKEHEPHBIX 3a/1a1». —
['nazoB: ['ma3oBckui HHKEHEPHO-I9KOHOMHUYECKUH MHCTHTYT, 2021 (351eKT. n3manue).

2. OspcanHukoB A.B. Meroguueckue peKOMEHIAMKM MO  OpraHU3alUU
CaMOCTOSITENIbHOM paboThl 1o AucuMIinHE «KOMITBIOTEpHBIE METObl PELICHUs
WHXXEHEPHBIX 3amau». — [1a30B: [71a30BCKUN MHXKEHEPHO-DKOHOMUYECKUN WHCTUTYT,
2021 (asekT. u3maHue).

6.6. DJIeKTPOHHO-0UOJTHOTEYHBIE CUCTEMBI U JIEKTPOHHBIE 0a3bl JAHHBIX

1. baza panneix Hayunoii snexktponHoit Oubnmorexku €eLIBRARY.RU
https://elibrary.ru/

2. basa nanusix Web of Science https://apps.webofknowledge.com/

3. baza manubix Scopus https://www.scopus.com

4, Nudopmarmonnas cUCTEeMa «Enunoe OKHO JocTyIa K
obpaszoBartenbHbIM pecypcamy» http://window.edu.ru

5. CrpaBouHo-mpaBoBas cucreMa «I"apant» http://www.garant.ru
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6. becninatHass snextponHas HMHtepHer OubaMoTeka HOPMATUBHO-
TexHuueckoi mureparypsl TexJIut http://www.tehlit.ru/

7. ba3za manHbIX npodeccuoHaNbHBIX cTaHAapTOB MUHHCTEPCTBA TpyAa H
COLIMAJIbHOMN

3aIUATHI P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyyreestr-professionalnykh-standartov/

8. denepanbHas rocyapCTBeHHAS nH(OpMAITMOHHAS cucTema
«HanmoHnasibHas 2JIeKTpoHHAs OudmoTeka» http:/u36.pd
9. DnekTpoHHO-0nbmoTeyHas cuctema [PRbooks

http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://www.iprbookshop.ru

10. CrnipaBO4HO-TIPaBOBast cucTemMa Koncynbrantllmtoc -
http://www.consultant.ru/

11. [MpodeccuonanpHas cripaBounas cucreMa «Komekey - https://kodeks.ru/

12. HNudopmanmonnas cetb «Texakcmepty - https://cntd.ru/

13. ONEeKTpOHHBIM  (POHJ HOPMATUBHO-TEXHHMYECKOM W  HOPMATHBHO-

npaBoBoii nHpopmanuu Koncoprmyma «Koaekey - https://docs.cntd.ru/

1. MaTepl/IaJIbHO'TeXHI/I‘IeCKOB odecrneyeHune JUCHHUIIJINHBI
NoNe Haumenosanue 060pyoosanuvix yueOHulx KabuHemos, 00beKmos 0Jisi NPOBEOeHUs 3aHAMULL
n/n ¢ nepeunem 0CHOBHO20 000PY008aHUs
VueOHast ayAuTOpus TS IPOBEICHMS 3aHATHI JeknnonHoro tumna (aya. 201, 207, 407),
1 o0opyoBaHHAsI KOMIDIEKTOM Y4eOHOUM MeOenu iisi O0yJaroIIuXCs U MPEeTio1aBaTes,

KOMITBIOTEPOM, MPOEKTOPOM, SKPAHOM H JIOCKOH.

Y4yeOHas ayuTopus I POBEACHUS 3aHATHH JICKIIMOHHOT'O THIIA, JIA0OPATOPHBIX PadoT,
00opymoBaHHAst KOMIUIEKTOM Y4eOHOUM MeOenu 71l 00yJaroIIuXCsl U TIPETIo1aBaTels, JOCKOH,

2 3KpPaHOM, IPOCKTOPOM, KOMITLIOTEPAMH C HEOOXOIMMBIM IIPOIPAMMHBIM 00CCIICUCHHEM, C
BO3MOXKHOCTBIO TIOJIKIIIOUEHUs K cetn «MaTtepuer» (aya. 209).
YyeOHas ayaAuTopus 11 OPTaHU3AINN U IPOBEICHIS CAMOCTOSTENILHOU PabOTHI CTYIEHTOB,
3 00opymoBaHHAsI KOMIUIEKTOM y4eOHOM MeOenu sl 00yJaroIInuXCsl U MIPEeTio1aBaTels, JOCKOH,

3KpPaHOM, IPOCKTOPOM, KOMITLIOTEPAMH C HEOOXOIUMBIM ITPOIPAMMHBIM 00CCIICUCHHEM, C
BO3MOXKHOCTBIO TTOKIIIOUEHU K cetn « aTteprery» (aya. 209).

[Ipn HeoOxoaumocTu paboyas mporpamMma JUCHUIUIMHBI (MOIYJISl) MOXKET
OBITh aJanTUPOBAHA JUIsl oOecriedeHus: 00pa3oBaTEIbLHOr0 NpoLEecca UHBAIUAOB U
JUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS, B TOM YHCIIE JJIsi OOYYEHHUS C
OPUMEHEHUEM JIMCTAaHUMOHHBIX 00pa3oBaTeNbHBIX TexHosoruil. Jljig 3Toro
TpeOyeTcs 3asiBJICHHE CTyACHTa (€ro 3aKOHHOIO MPEACTABUTENS) M 3aKJIIOYEHHUE
MICUXO0JI0T0-MeauKo-nenarornueckoi komuccuu (IIMIIK).
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JIucT yrBepkaeHust pado4yeid mporpaMMbl JUCHUIIJINHbBI
Ha Y4eOHBbI roj

Pabouast mporpaMmMa quCUUIUIMHBL (MOIYJIs) YTBEPKACHA HA BEICHHE YUEOHOTO
npoiiecca B ydeOHOM Trof1y:

«COIJTACOBAHO»:
Yueonouii 3asedyrowuti kageopoti,
200 omeemcmeernHot 3a PIJ[

(noonucs u dama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpusnosceHue

MHWHOBPHAYKHU POCCUN

I'ma3oBckuii HHKEHEPHO-9KOHOMUYECKUN MHCTHUTYT ((prman)
DenepanbHOrO TOCYAaPCTBEHHOTO OIOIKETHOTO 00pa30BaTENbHOTO
YUpEXICHUsI BBICIIETO 00pa30BaHuUs
«>xeBckuii rocy1apcTBEHHBINM TexHn4eckuil yauepcureT umenn M.T. Kanamnukosay

(IT'BHU (pumman) PI'BOY BO «MxI'TY nvmenn M.T. KamamaukoBa)

OLEHOYHLIE CPEIACTBA

10 AU CHUIIIINHE
KOMHBIOTGDHBIG METOAbI PCIHICHWA MHKCHCPHBIX 3a1a4

nHanpasinenue 15.03.05 — KoHCTpPYKTOPCKO-TEXHOJIOTHYECKOE OOecreueHne
MAaIIMHOCTPOUTEILHBIX TPOU3BOJICTB

npoduiib TexHoaoruu mMdpoBoro NPOEKTUPOBAHUS U TPOU3BOJICTBA B
MaIIMHOCTPOEHUH

ypOBeHb 00pa3oBaHus: OakajaBpuar

dbopma oOydeHus: oUHAs

06ma$[ TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJIACT: 2 3a4CTHBIC CIUHUIIBI
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1. OueHouyHbIe CpPeICTBA

OnenuBanne GOpMUPOBaHUS KOMIETEHIIUN TPOU3BOIUTCS HA OCHOBE PE3yJIbTaTOB
oOyueHusi, MPUBEACHHBIX B 1. 2 paboueil nporpaMmbl. CBA3b pa3enoB KOMIETEHIIHA,
UHAUKATOPOB U (OpM KOHTPOJIS (TEKYIIEro M MPOMEXKYTOUHOT0) YKa3aHbl B TaOJHIle
4.2 paboueil mporpaMMbl JUCHUTLUIAHBI.

OneHoYHbIE CPEACTBA COOTHECEHBI C pe3yJibTaTaMU OOYyYEHHUs 10 JUCHUIUIMHE U
WHIUKATOpaMH JOCTHKEHUSI KOMIIETEHIIMI U MPEACTABICHBI HUXKE.

®opMBI
Koabl koMnereHunu u Pe3yabTaT 00yuenus TEeKYLIero u
HHAMKATOPOB (3HaHus, yMenus u HasblKu) MPOMEKYTOYHOI 0

KOHTPOJIA
[MK-1. CiocobeH obecrieynTh SHaHUS: Konrposnbhas
TEXHOJIOTHYHOCTH KOHCTPYKIUH OCHOBHBIE TIPUHIUIBI  MOCTPOCHHUS| paboTa Ha
netanel MalIMHOCTPOCHHUS CPEIHEH  [KOMITBIOTEPHBIX METO0B KOMITBIOTEDE,
CJIO’KHOCTH MeTomonorusi CHUCTEMHOTO DELICHUS]| 3aluTa
[NK-1.1 HOpMaTUBHO-TEXHUYECKUE U |[MHKEHEPHBIX 3a/1a4 1a00paTOPHBIX
PYKOBOJSIIME TOKYMEHTHI B 001acTu  [(COBpEMEHHBIE METO/IBI U CPELICTBA paboT, 3a4er

TEXHOJIOTMYHOCTH; [peLIeHUs] MTH)KEHEPHBIX 3a1a4 Ha DOBM,|
MOCJIeI0BaTEIbHOCTD JCUCTBUM PU  (00JIACTH UX IPUMECHEHHUSI
OLIEHKE TeXHOJIOTUYECKUX

KOHCTPYKLUH AeTaneit 'Y MeHust:

MaIINHOCTPOEHUS CpeIHeH [lpaBunbHO BBIOpATH CTPYKTYPY H
CJI0)KHOCTH; KpUTEPUU KAUeCTBEHHOW METOJBl  TIOCTPOEHHMS  aJIfOPUTMA
OLIEHKH, OCHOBHBIE U pacuera

BCIIOMOTaTeJbHbIE TOKA3aTeNN [ IpuMEeHUTE KOMIIBIOTEPHBIH METOA B
KOJMUYECTBEHHOMN OLEHKU KOHKPETHOI! 3a/1a4e

TEXHOJOTUYHOCTH KOHCTPYKIIMU MaIIMHOCTPOUTEIHHOTO TIPOU3BOJICTBA
neTanel MalllMHOCTPOEHUS CpeIHEN

CJI0’KHOCTH Hagbiku:

[1K-1.2 BBISBIATH HETEXHOJOTUYHBIE |PeleHus! TUITOBBIX HMHKEHEPHBIX
QIIEMEHTHI U pa3padaThiBaTh Bazad Ha OBM

PEAJIOKEHHS 10 MOBBILLICHUIO
TEXHOJIOTMYHOCTH KOHCTPYKITUH
neTanel MalllMHOCTPOEHUS CpeIHEN
CJIO’KHOCTH; pACCUYUTHIBATH OCHOBHBIE
1 BCIIOMOTaTeIbHbIE ITOKa3aTeIn
KOJIMYECTBEHHOM OIICHKH
TEXHOJIOIMYECKUX KOHCTPYKIIMI
meTane MaluHOCTPOSHUS CpeTHen
CJI0’KHOCTH

TTK-1.3 BIageTs aHAIU30M
TEXHOJIOTMYHOCTH KOHCTPYKIIUU
meTanei MaluHOCTPOSHUS CpeTHen
CJIOJKHOCTH; KaueCTBECHHAS U
KOJIMYECTBEHHAs OIlEHKa
TEXHOJIOTHYHOCTH KOHCTPYKITUH
meTane MamuHOCTPOSHUS CpeTHen
CJIOXKHOCTH;, pa3padoTKa MpeIoKeHUH
10 U3MEHEHHUIO KOHCTPYKIUHN AeTanen
MAaITHHOCTPOCHUS CPETHEN CIIOKHOCTH
C IICIBIO TTOBBIIICHUSA UX
TEXHOJIOTHYHOCTH
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Haumenoeanue: 3amura 1a00opaTOpHBIX padoT.

IlIpeocmaenenue ¢ @OC: 3a1anns U TPEOOBAHUS K BBITTOJHEHUIO MPECTABIICHBI
B METOAMYCCKUX YKa3aHUAX MO JUCITUTUIIHHE.

Bapuanmul 3a0anuii: 3ananvus u TpeOOBaHUS K BBITIOJHEHHUIO MPEACTABICHBI B
METOMYECKUX YKa3aHUSAX MO JUCITUTIINHE.

Kpumepuu oyenku: npuBeneHbl B pa3zene 2.

Haumenosanue: xouTpoabHas paboTa Ha KOMIBIOTEPE.
Ilpeocmaenenue ¢ @OC: HabOp BapUAHTOB 3aJIaHUN.
Bapuanmul 3a0anuii:

Koumponvnasa paboma Nel
Pemenne ypaBHeHU.
OrnpenenuTh KOPHU YPaBHEHUS YUCJIEHHO U CUMBOJILHO, CDABHUTH PE3YJIbTATHI.

BapuaHt DyHKIHS Bapuant DyHKIT
| x —sinx = 0,25 17 xcos(2x+ )= -1
¥ -3+ 9% -8=0 2 —3xF +15=0
5 tg(02+x)=x" +3 18 0,5 —1=(x+2)
¥ 2 -Tx+1=0 37 -2 +x+1=0
3 (x+1)" =cos(0,3 +0,4x) =2 1o | cosx+2)—x +2+1=0
¥ 3 —3x+4=0 S+ +3x-10=0
4 tg(2,3+0.5x)=3x+2 20 x + In(2x+ 3)=0,5
2 -3 +x+1=0 _27 1 x=0
5 2" 1 3x+1=0 71 ¥ +4dsin(x+1)=0
3t 44 —12x - 1=0 3t +4r —12%° -5=0
6 3¢ + cos x+ D=1 53 el 415x - 1=0
o2 -0 -2=0 7 — 2%% + 3x—-10=0
7 Sxsin(2x + 1) = 0,43 ”3 2¢"'! —3x+1=0
-7 +2x-1=0 Ao +2x—1D=1
g xeos(x +2)=x° —3x+1 24 X~ COS 2x-1y=1
Y+ +x-10=0 26 =3 +3x¢ —x+1=0
9 (x=3)cos(x+2)=1 25 2x—lgix+3)="7
2 —3% +x-1=0 tg? () +x-1=0
0 | S+ A3 +05x+2=0 | (1-x)e*'=05
x4 —x-1=0 3sin(x+ 1) —x" +x=2
1 xlgx+1)=1 7 2sin(x — /6y = x*—0.,5
2x3—9x3—69x=0 o -8 —17=0
arctgx — 1/(3x" y=0 Scos(x+3)=x-0,5
12 2 +x-320 28 3 +2-3=0
Inx+(x+1)Y° =0 x = (log(x +2)"" - 1
13 x2—2+o,5*=30 29 5 —x3—f2x2 +3x-3=0
cos(x+0,5)y=x (x-2ylgx-3) =1
14 2 +x—3=0 301 53 9@ _60x+1=0
(s (x—4Y log, (x-3) =1 11 (x> +2x=20sin(x+ ) =1
3+ 8 +2x-1=0 e =(x+1)
16 ) e’3x3—2x-2|-1=0 0 iicos(a.c;l—l)2 =62x+1
+dy -8 -17=0 3 +4y —12¢ +1=0
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Komwmponvuas paboma Ne2

Uucnennoe auddepeHimpopaHue.
Haiitu npousBoanyto. [locTpouTs rpaguku GyHKIIMU U TPOU3BOTHOM.
Haiitu Hynu QyHKIMH U TOYKH SKCTpEMyMa.

151+

Bapuanr| ®@yHkiug  |BapuaHT QyHKIHA Bapuant| @yHKINA
| 2(39 +4xP - x-2 ) (2x2 —1)\h+ 2 s e —84?
1= g = S 2
’ 15V1+x ? 3.3 2(x" =4)
A 2x? —x-1 5 (1428 W1+ s® 6 |y= =
V= —— - y = Y-
32+ 4x ‘ 12412 291-3x
3
[+2-6),a +.13)3 (* - 3)\/3(3 -8 o A3
7 v 8 y= 9 T 12
s 12055 6x° X (2+ X )
Y Laxd 2 P —2)a+x?
10 v_. (1+r ) 11 y:L 1'2 }-‘=(‘ ) tX
S EE -3 ’ 245
B 1+ x° Nx—1(3x+2) (1+.‘-3)3
13 |yv=—p— 14 |jy=— 15 [N " 7
21+ 257 4x* YT
6, a3
X' +8x” —128 V2x+3(x-2 Nl
16 |v=—ri—==—| 17 y= H ,,(r ) 18 y=(1—x“]15’x3 oL
8- x> X~ X
(212+3) .172 -3 _ y= x—1 (2'){1—'[)\}'[2 —X
19 = 00 20 (.172 + 5) (xg +5 21 ¥ =—2
9%’ X
’1 ~x - L A +x+1
2 =2 23 7 > 24 _gNd *ATS
2 Y 1+x (x+2)Va” +4x+5 y=3 T+l
’ (x+1) x+7 sl x+ |
25 |¥y=3-3 > 26 R e 27 |y=—"——
(x-1)" VX +2x+7 T 4+x+1
249 . foy — 3x++/x
28 |v=-=2 29 |, Lxrd)vae-l 30 |y=o
241-x* 2x+7 242
30 4 - -2
31 [y 32 yze%ﬁr’l/[f +heeld) | - -
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YucneHHOe HHTETPUPOBAHUE.
Haiitn mepBooOpasnyto. Pesynbprar mpoBeputs nuddepenimpoBanuem. BorancauTsb
onpeaeIeHHbI NHTErpall Ha oTpe3ke [1; 2].

BapuaHnt DyHKIUA BapuaHT DyHruuA

1 J(4 —~3x)e M dx 2 farctg Vax - 1dx

3 J( 3x+4) 3 dy 4 f(4x - 2)cos 2xdx
5 j(4 —16x)sindxdx 6 I(ix —2)e*dx

7 [(1-6x)e*ax 8 fin (s +4)ax

9 [in(4x% +1)ax 10 | J(2-4x)sin2xdx
11 | JarctgV6r—ldx 12| [ (4a-3)ar
13 J‘efgx (2-9x)adx 14 Iarctgm&x
15 Iarcth3x_—1d.x' 16 Iarctg J5x—1dx
17 J.(Sx +6)cos2xdx 18 j(Bx —2)cos Sxdx
19 I( &2 - 3) 08 2xdx 20 I(4x +7)cos3xdx
21 | [(2x-5)cosdxdx 22 | [(8-3x)cosSxdx
23 [(c+5)sin 3xdx 24 | J(2-3x)sin2xdx
25 | [(4x+3)sin5xdx 26 | [(7x-10)sin4xdx
27 | [(vV2-8x)sin3xdy 28 jC;‘?x
29 jsi':irx 30 Ix sin” xdx
31| J* :;Z"‘f“ 32 j_x2 fi“ %
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Pemenne oObIKHOBEHHBIX TU(PPEpEeHITNATbHBIX YPAaBHEHUI.

Haittn pemenne 3agaum Komm, wmcnoisib3ys nBa pasnuuHbix merona. [loctpouts
rpauKd pemIeHUH, OIEHUTh PACXOXKIECHUE MEXKIY PEIICHHSIMH, MOJTYYCHHBIMH Pa3HBIMU
METO/IAMU.

Bapuant 3azaua Komn BapuanT 3anaua Kowmn
1 viaav=(l+x)e™ };2, v(0)=1 2 XAy = 2},2 Inx, y(1)=1/2
3 2(x'+y)=xy. y()=2 4 y'-i—4.ar'?'y:4(.1'5 +1)eﬁj’x ¥, 3(0)=1

5 |x-yv=—y*(nx+2)hx, y(N=1| 6 [2Ay+x)=(1+x)e )", y(0)=2

2y + yoosx =y ' cos x(1+sinx),

7 3 'r,-|—'.-' = '.-'2]]]", o 1 :3 8
(2" +y)=y"Inx, y(1) v(0)=1

~

! 3 4.2 A 3 : a2
9 Y+do'y=dyTe 1(1‘»‘ ) ¥0)=-1| 10 v42xv=2xy ¢, w0)=-1

11 213?'—3y=—(5x2+3)}-‘3, )}(1):1."\5 12 3.@!’-&-5}-‘:(43‘—5)}14, v{l)=1

’ Oy —
2¥' +3ycosx=e" (2+3cosx) v,

13 14 3 ,’Lf}”'l‘}-’ =xv7, v(l)=3

o (o' +3) =% (1)

. 2 -3y =—(2027 +12}°,
15 y'—yzzxy“, )’(0)=]/2 16
v(1) =1/242

17 |y +2xy =247, y(0)=2 18 |xy+vy=yInx, (1) =1

2y +3ycosx =(8+12 2y .
lg |2 ¥3veos=(8+12cosr)eTy 20 |4y +ey=(}+8)e )2 y(0)=1

y(0)=2

21 s_gr’—lz;,rz—(s.x'z+3]y3, v()=v2| 22 [2(y'+y)=n’. v(0)=2

2y +3ycosx =— (2+3cosx)y ",

23 [Yrw=(-Ney w(0)=1 | 24

y(0) =1
25 |¥-y=n". ¥(0)=1 26 |2(x'+y)=y"Inx y(1)=2
27 |V+y=x’ y(0)= 28 |y +2ycthx=y>chx, y(1)=1/shl

29 2y +ay)=(x-1)e" ¥, y(0)=2 29 y'—ngx=—(2/3)y4sinx, ¥(0)=1

31 (o' +v=x?, y(1)=I 32 ¥ - yecosx=sin2x, y(0)=-1
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Konmponvuas paboma Ne3

HaiitTn onTuManbpHBIE pelIeHHs 3aJaud JMHEWMHOro MporpaMMHupoBaHus Tpado-
AHATTUTHYECKIM METOJIOM, HCCIEIys 3aJaHHyI0 IelieByro (GyHKiuio L(X) Ha MakcuMyMm U
MUHHMYM, a TaKX€ MPH MOMOIIU BCTPOCHHBIX QyHKimi Given-Maximize u Given-Minimize
B cucteMe «MathCAD».

Ne papuanTa Hcxonnbie 1aHHbIE
1 L(X)=4x1+3x2

X, +3X, >3

3X, —X, <6

2X, —X, 20

X, +X, <5

X, =20

X, 20

2 L(X)=2x1+3x2
-5%, +3%, <15
2%, —5X, <10
3X, +2X, 26

X, 20

X, 20

3 L(x)=x1+5x2
X, +2X, 2 2
2X, — X, <4
2%, — %X, 20
X, +X, <5

X =20

X, 20

4 L(x)=2x1+x2
X +X, <1

X, — X, <-1
X, <1

X, =0

X, 20

5 L(X)=3x1+4x2

21



—3X, +5X, <15
2X, —4x, <8
3X, +2X, 26
X, 20

X, >0

L(X)=4x1+7x2
5%, — X, 20

X, +X, 25

X, >3

2%, —3x, <0
X =0

X, 20

L(x)=x1+5x2
X +X, <1
2%, +3X, 26
X, <3

X, =0

X, 20

L(X)=2x1+3x2
X, —X,+220
3X, —2%X, -6<0
2%, +X,—220
X, <3

X, >

X, >

L(X)=2x1+5x2

X +X, <2
X, — X, £ -2
X, <2
X =0
X, 20

10

L(X)=4x1+3x2
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—2X, +5X, <10
2%, —3X, <6
2%, + X, 22

X, 20

X, 20

PemuTth 3aJlavy 110 TEMC «CraTucTiuecKne METOJbI OLICHKHU Ka4€CTBA H3I[€JIHI>1>).

Ne papuanTa

HcxoaHble JaHHbIE

OHpCIICJII/ITB KOJIMYCCTBO

3HA4YCHU:A, YKAa3aHHbIC HHUIKC.

TOJHBIX M OpaKkOBaHHBIX JeTane (oOiiee
KojudectBo Aetaned — 450 mr.) nmuamerpom ¢h40-0,16 mm, ecnu cpeanee
KBAJPAaTUYECKOE OTKIOHEHME o W BEIMYMHA cMemeHus A, =d-d , UMeroT

1 o=0,03; A, =-0,01
2 o=0,03; A, =+0,01
3 c=003; A, =0
4 o=004; A, =-0,02
S o=004; A, =0

3HA4YCHU:A, YKAa3aHHBIC HHUIKC.

OnpenenuTs KOJIMYECTBO TOAHBIX W OpakOBaHHBIX JeTalie (oOiee
KoJimuectBo aAetaineit — 200 mr.) mamuaou 130+0,1 MM, ecnu cpeaHee
KBaJIpaTHYCCKOC OTKJIOHCHHUE o W BCIIMYMHA CMEIICHHS A, =d —d , UMCIOT

6 o =0,026; A, =—0,01
7 o =0,026; A, =+0,01
8 o=0026; A, =0
9 o=0,033; A, =+0,01
10 o=0033; A, =0

OnTUMU3HPOBATh PEKUMBI TOKApHOM 0OpaOOTKM OAHOW MOBEPXHOCTH JAETAIUd C
npuMeHeHneM mnporpammioro komiuiekca «MathCADy, ucnosb3ys MCXOIHBIC JaHHBIC U
pacueTHO-TpaHUUECKyI0 4acTh KypcOBOW paboThl mo AucHUILIMHE «OCHOBBI TEXHOJIOTHH
MAaIIMHOCTPOCHUs». 3a/1ady pelnTh rpado-aHaTuTHYECKUM METOA0M, a TaK)Ke MPU MOMOIIN

BcTpoeHHOM pyHKIMu Given-Maximize B cucreme «MathCAD».
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Co3naTh MaTeMaTHYECKYH) MOJEIb C 3JIeMEHTaMU IMPOrPaMMHUPOBAHUSI B CHUCTEME
«MathCAD».

OcHOBHBIC JaHHBIC MJI PACUYETOB CM. B PEKOMEHIYEMBIX YYEOHBIX M CIIPABOYHBIX
ITOCOOMSX:

- CmpaBouHuk TexHosora-mammuoctpoutens. B 2-x t. T. 2 / Ilog pen. A.M.
Hansckoro, A.I'. CycnoBa, A.I'. Kocunosoi, P.K. MemepsikoBa. 5-¢ u3zn. - M.:
Marmunoctpoenue-1, 2003. — 944 c.

- PemetoB JI.H. Jletanu MammH: Y4eOHUK 711 CTYyI€HTOB MAIIMHOCTPOUTEIBHBIX U
MEXaHUUYECKHUX CIEIUaIbHOCTEH BY30B. — 4-¢ u3ja. — M.: MammHoctpoenue, 1989. — 496 c.

Ne Tema
BapuaHTa

1 Co3aHne MaTeMaTUYE€CKOM MOJICNIH JIJIsSl pacdeTa COCIMHEHUM TyTrOBOM CBApKOM

2 Coznanue MaTeMaTHYECKOW MOJIETHU JJIsl pacueTa 3aKJICTIOYHbBIX COCTUHEHUIN

3 Coznanue MaTeMaTUYeCKON MOJIeNU JJIsl pacyeTa [MWIMHAPUUECKUX COCTUHEHUIN
C HATATOM

4 Coznanue MaTeMaTH4eCKOM MOJENM IJid pacyeTa pe3bOOBBIX COCAMHEHUN MpHU
Harpy>KeHUM CUJIaMH B IJIOCKOCTH CThIKA

5 Co3naHne MaTeMaTUYE€CKOW MOJIENIH ISl pacyeTa MITOHOYHBIX COEUHEHUN

6 Co3naHne MaTeMaTU4YecKOM MOJENnu HJisi pacuera 3yObeB UMIMHAPUYECKHX
3y04aThIX KOJIEC HA KOHTAKTHYIO TPOYHOCTh

7 Co3nanue MareMaTH4eCcKOW MOJEIM JJis pacuera 3yObeB IUJIMHIPUYECKUX
nepeaay Ha u3ruo

8 Co3nanue MaTeMaTUYecKOW MOJenu [Jis pacuera Hecyled CrnocoOHOCTH
LEMHBIX TIepeaay

9 Coznanue MaTeMaTU4eCKOM MOJIEH IS pacueTa MJIOCKOPEMEHHBIX Mepeaay

10 Co3naHne MaTeMaTU4E€CKOW MOJIENH JJIsl pacyeTa IIIMIEBbIX COEIUHEHUN

11 Co3nanue MaremMaTH4ecKOM MOJAENM JJIsi pacdeTa 4YEpBAYHBIX Iepefad Ha
MIPOYHOCTh MO KOHTAKTHBIM HAMPSIHKEHUSAM

12 Coznanve MaTeMaTU4ecKor MOJIeIU Uil pacyeTa nepeiad 3youaTbIMu peMHIMU

13 Coznanue MaTeMaTHYECKOM MOJIETH JJIsl pacueTa rnepeiad BUHT-Taiika

14 Co3pnanue MaTeMaTU4eCKOM MOJIEH JJIsl pacueTa BajOB Ha MPOYHOCTh

15 Cozpnanue MateMaTUYECKOW MOJIETH JUIsl pacdyeTa MOAIINITHUKOB IO CTATUYECKOU
IPY30I0TbEMHOCTH

16 Co3naHne MaTeMaTHYeCKOM Mojenud Uil pacdyeTa  IMOJIIMITHUKOB  TI0

)IHHaMH‘ICCKOﬁ I'py30I10oAbEMHOCTHU

17 Co3nanue MateMaTUYecKoW MOJAENH MJisi pacueTa YEpBAYHBIX Iepefay Ha
MPOYHOCTH IO HANIPSDKEHUSM U3ruoa
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18 Coznanne MaTeMaTHYECKON MOJENH AJIsi pacueTa KOHUYECKUX 3yOuaThIX KOJecC
Ha MPOYHOCTh

19 Co3nmanne MaTeMaTUYeCKOM MOJENTH MJisi pacdyeTa CKOPOCTH pe3aHus Mpu
TOUYEHUHU KOHCTPYKITMOHHOM YTIEepOAUCTON CTalu

20 Co3nanne maTeMaTHMYeCKOM MOJEIH MJIsi pacdyeTa MOIIHOCTH W KPYTSILIEro
MOMEHTa MIPU Pa3BEePTHIBAHUU CTAIIN

21 Co3nmanne MaTeMaTHYeCKOM MOJENTH MJisi pacdyeTa CKOPOCTH pe3aHus Npu
pe3b00HAPE3aHUHU 110 KOHCTPYKIIMOHHOM YIIE€pOIUCTON CTalln

22 Co3nmanne MaTeMaTHYeCKOM MOJENTH MJisi pacdyeTa CKOPOCTH pe3aHus Npu
CTPOTaHUU U JI0JIOJICHNN KOHCTPYKIIMOHHOM YTJIEPOIUCTON CTANIN

23 Co3nmanne MaTeMaTHUYeCKOM MOJENH MJisi pacdyeTa CKOPOCTH pe3aHus INpu
CBEPJICHUU CTaIIN

24 Co3nanne MaTeMaTH4eCKOW MOJENH JJIsl pacdyeTra MOIIHOCTA TpPH CBEPJICHUU
cTalu

25 Co3nmanne MaTeMaTHYeCKOM MOJENTH MJisi pacdyera CKOPOCTH pe3aHus TMpu
paccBEpIUBAaHUU U 36HKEPOBAHUH CTAIIU

26 Co3nmanre MaTeMaTHYeCKOW MOJETW Ui pacdeTa MOIHOCTH, KpPYTSIIETO
MOMEHTAa U OCEBOH CHIIbI pE3aHUs IPU PACCBEPIUBAHUH U 36HKEPOBAHUU CTAIIN

27 Co3nmanne MaTeMaTHYECKOM MOJAENW [UIsl pacueTa pEeXUMOB pe3aHus Tpu
nUIM(QOBAHUN KOHCTPYKIIMOHHOM YTJIEpOAUCTON CTaJIH

28 Co3nmanne MaTeMaTHUYeCKOM MOJENH MJisi pacdyera CKOPOCTH pe3aHus TNpu
pa3BEpTHIBAHUU CTATU

29 Co3nmanne MaTeMaTHUYeCKOM MOJENH MJisi pacdyera CKOPOCTH pe3aHus Npu
dbpe3epoBaHUU KOHCTPYKIIMOHHOMN YTIEPOAUCTON CTAN

30 Coznanre MaTeMaTUYECKON MOJENH ISl pacdera KPYTSIIero MOMEHTa U CHUJIbI
pe3anus npu (ppe3epoBaHUN KOHCTPYKIIMOHHON YIJIEPOIUCTON CTaIN

31 Coznanve MaTeMaTHYeCKOM MOJENM [UIsl pacdyeTa pPEeXUMOB pE3aHHs IpHU
MPOTATUBAHUU KOHCTPYKIIMOHHOM YIIIEPOAUCTON CTAIU

32 Co3nanne MaTeMaTHMYECKOM MOJAENM JUIsl pacueTa peXUMOB pEe3aHus Npu
pa3pe3aHuu CTajiu

33 Coznanre MaTeMaTHYECKON MOJIENU JIsl pacueTa MOITHOCTU Tpu Gpe3epoBaHUN
KOHCTPYKLIMOHHOM YIJIEPOIUCTON CTAIIN

34 Co3nanue  MaTeMaTUYecKOM  MOJenu  JJIsi  pacuera  MOIIHOCTH TP

pe3p0OHape3aHuu M0 KOHCTPYKLIMOHHOMN YIJIEPOIMCTON CTalN

TpeboBaHus K BHIOJHEHHIO TEXHUYECKHUX pacueToB B cuctreme MathCAD

1. Bce pacueTHble ATambl JOKHBI COMPOBOXKIATHCA TEKCTOBBIMU KOMMEHTapUSIMH,
TabIMIIaMU, HOMOTpaMMaMH, CXeMaMH U pucyHkamu. O0beM KOMMEHTapueB JOJKEH OBbITh
JOCTATOYHBIM TSI ICHOTO TIOHUMaHUS TIOCTIEA0BATEILHOCTH U CTPYKTYPBI pacyeTOB.
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2. HomorpamMmebl 1 TaOIMYHBIE JaHHBIE TOJDKHBI 1aBaTh BO3MOYKHOCTh HCIIOJIb30BaTh
UX B CTPYKType aBTOMAaTH3MPOBAHHOTO pacyeTa Oe3 pydyHOro BBoja (omepamuu ¢
MacCHBaMH, HHTEPITOJISIIMOHHBIE (DYHKIIUH, SJIEMEHTHI TPOTPAMMHUPOBAHUS U T.JI.).

3. Pacuer nomxeH OBITH MIPEICTABIICH CIAECAYIOUIEM B BHJIE:
HA3BaHUE;
CBEJICHUS O pACYETHOU MporpamMme (CKphITast 00J1acTh);
HEOOXOIMMBIE ICKU3bI, CXEMBI, TAOJIHUIIHI ¥ IPYTHE HATIISITHBIC MaTepHAIIbI,
WCXOJTHBIC TAHHEIC;
pacdet (CKpbITas 00JacTh);
OKOHYATEIIbHBIC PE3yJIbTAThI pacuera.

OcHOBHBIE 3TaIlbl padOTHI

1. TlocranoBka 3amauu. PaccMoTpeTh METOAMKY pacuera, NPHUBEIACHHYIO B
BHIOpDAaHHOM HCTOYHUKE (mocoOuu, crpaBouHuke). [lpu HEOOXOIUMOCTH MPUBJICYD
JOTIONTHUTENbHBIC W3MaHUg 10 Kypey «Jletamm wmammny», «[Ipomeccsl u  omepamnum
dbopmooOpazoBanus (pe3aHue MaTEPUAIOB)».

2. Anroputmuzanus. CocTaBUTH CTPYKTypy pacuerta (rutaH). BeiaenuTs wcxonHbIe
TAHHBIC W JAHHBIC, ITOTy4aeMbIe B pe3yJIbTaTe pacuera.

3. Uutepmperamusa. OnpenennTs METOABI PeaTn3alliid PACUCTHBIX 3TAIOB B CHCTEME
MathCAD. Omnucath He0OXOAUMBIC  YCIOBHS, (YHKIHMH, MPOTPaMMbI-(QYHKIUH,
WHTEPHOJSAIUOHHBIE (PYHKITUN, MAaTPUILIBI TAOJIUYHBIX 3HAYCHUH U T.]I.

4. Peamuzainusa. Peamm3oBath Bce pacuetrHbie dtanel B MathCAD B crporoit
MOCJIETIOBATEIHLHOCTH.

5. Odopmnenue. Jlo6aBUTh KOMMEHTAPHUH, HEOOXOIUMBIE JJIS BBIMIOJHEHUSI pacyeTa
B aBTOHOMHOM pEXHUME O€3 MPHUBJICUCHUS HCTOYHUKOB (OMHCAHUS, TaOJMIIbI, CXEMBI,
PUCYHKH, MOJIEIIN).

Kpumepuu ouenku: npuBeIcHbI B pas3aeie 2.

Haumenosanue: 3a4er.
IIpeocmaesnenue ¢ @OC: iepevyeHb BONPOCOB.
Bapuanmut 3a0anuii:
1. TexHOTOTMYHOCTh KOHCTPYKUMW JIeTalled  MAlIMHOCTPOCHUSI  CpeaHE
cioxxnoctu (u3 I1K-1).
2. Turbl COBPEMEHHBIX CHCTEM pacyeTa v MPOSKTUPOBAHUSI.
3. Chenuanu3upoBaHHBIC, CICIMAILHBIC, YHHUBEPCAIbHBIE CHUCTEMBI pacuera U
MPOEKTUPOBaHMS. Bo3MokHOCTH M Ha3HaueHue. [IpenmyliecTBa U HETIOCTATKU.
4. Cnenuanu3upoBaHHbIC, CIEUUAJIbHBIC, YHHUBEPCAIbHBIE CHUCTEMBI pacueTra
npoektupoBanus. [IpodieMbl pa3paOOTKU U BHEIPEHHUS.
5. CALS Ttexnomorun. Bo3moxxHoctu u HaszHaueHue. IIpeumyinectsa u
HegocTaTtku. [IpobiieMbl pazpabOTKU U BHEIPEHUSI.
6. O030p CyIIECTBYIOIIMX CUCTEM pacueTa U MpOoeKTUpoBaHUsi. Bo3MOXHOCTH U
HazHaueHue. [IpeumyiiectBa u HegocTaTku. [IpoGiemsl pa3pabOTKu U BHEAPEHUS.
7. MathCAD. Bo3moskHocTr 1 HazHadyeHue. [IpenMyiiecTBa U HETOCTATKH.

26



8. Mathematica. BosmoxxHocTH 1 Ha3HaueHue. [IpenmyIiiecTBa 1 HEJAOCTATKH.

9. MathLAB. Bo3moxxHocTy 1 HazHaueHue. [IpenmyIiiecTBa U HETOCTaTKH.

10. SolidWorks, CosmoWorks. Bo3moxxHocTi u HasHadenue. [Ipemmyrnectsa u
HEJOCTAaTKHU.

11. KOMITIAC, KOMIIAC Shaft, APM FEM. Bo3MoxHOCTH M Ha3HaUYeHUE.
[IpenmymiecTBa U HELOCTATKHU.

12. ANSYS. Bo3moxxHOocTH 1 Ha3HaueHue. [IpenmyiecTBa U HEJOCTATKY.

13. ADEM. Bo3moxHocTr 1 Ha3HaueHue. [[penmyiiiecTBa u HETOCTATKHY.

14. PazpaboTtka cuctem pacuera u mpoekTtupoBaHus. I[IpoGrembl pa3paboTKu
OCHOBE SI3bIKOB ITPOrPAMMHUPOBAHMS.

15. Pa3zpaboTka cucTteM pacueTa U IpoeKkTUpoBaHus. Pa3paboTka ¢
UCITIOJIb30BAHUEM YHHBEPCAJIBHBIX CHCTEM MaTeMaThdeckux pacuetoB Mathematica,
MathCAD, MathLAB wu ap.

16. YHuBepcaJibHbIe CHCTEMbl MaTeMaTH4eckux pacuetoB  Mathematica,
MathCAD, MathLAB. OcHOBHBIE CBEICHHUS.

17. TIpocteie BerunciaeHus. Pemenue cuctem ypasaenuii B MathCAD

18. Pabota ¢ mocienoBaTeIbHOCTAMH. 3aKOHBI BBIYUCIICHHS 3JIEMEHTOB MAaTpPHII B
MathCAD

19. ®ynkuwnu u rpaduku pynknuii B MathCAD

20. Pemrenue 3amau ontumusanuu B MathCAD

21. Yucnennoe pemenue quddepeHnranbapix ypasaenuii B MathCAD

22. Hekotopsie cranaaptabie Gynkiuun B MathCAD

23. [IporpamMmmMupoBaHuE B YyHUBEPCAIBHBIX CHCTEMaX.

24. MonaynbHOE MpOTpaMMUPOBAHUE.

25. OcHoBbl TexHHUECKUX pacueToB B MathCAD.

26. 3agadya WHTEpHpETAlMM CTaHAAPTHBIX PACUYETOB JJIEMEHTOB TEXHUYECKUX
CHCTEM.

27. 3amava aJrOpUTMHU3ALINN U aBTOMATU3AlMN PACYETOB.

28. TlporpammupoBanue, 3neMeHTHI yrpasicaus B MathCAD.

29. KomnproTepHOE aHUMAIIMOHHOE MOJICTUPOBAHNE TEXHUIECKIX CUCTEM.

30. Maremarndeckasi 00paboTka pe3ynbTatoB 3kcriepumenToB B MathCAD

31. CraTucTrueckne METO/Ibl OIIEHKM KadyecTBa U3/AETUil B MAIIMHOCTPOCHUHN

32. UrepanmoHHBIC METO/IBI.

33. CuMBOJIBHOE pellIeHUe ypaBHEHUI U cucteM ypaBHeHui B MathCAD.

34. Unrepnossus 8 MathCAD.

35. Ilpenckaszanne B MathCAD.

36. Ammpokcumarrust B MathCAD.

37. Jluneiinas perpeccust B MathCAD.

38. Tlonmunomuanbhas perpeccust B8 MathCAD.

39. Uucnennoe unrerpuposanre B MathCAD.

40. Yucnennoe nuddepeniuposanue B MathCAD.

41. CumBonbpHOe MHTerpupoBanue u auddepenuuposanue B MathCAD.

42. 3anava Komm. Pemenue 3amaun Ko cpeacteamu MathCAD.

43. CUMBOJIbHOE pelIeHUe JIMHEWHbIX Ju(dPepeHralbHbIX YpaBHEHUNH B
MathCAD.

44. T"apmonnueckuii ananu3 u cuate3 B MathCAD.
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45. Knaccuyeckuit M YMCICHHBINA crieKTpaabHbli aHaiau3 B MathCAD.
Kpumepuu oyenku: npuBeneHs B pazzaene 2.

2.  Kpurepuu u mkajbl OlleHUBAHUS

JUisi  KOHTPOJIBHBIX MEPOINPUATUN (TEKYIIEro KOHTPOJIsSI) yCTaHABIMBAETCA
MUHHAMAJIBHOE W MaKCHUMAJIbHOE KOJMYECTBO OallIOB B COOTBETCTBUU C TAOJIULIEH.
KoHTponbHOE MeponpusiTue CUMTACTCsl MPONACHHBIM YCIEIIHO MPU YCIOBHHM Habopa
KOJIM4YecTBa 0aJIOB HE HIKE MUHUMAIIBHOTO.

Pesynbprar oOyueHusi Mo MUCIUIUIMHE CUUTAETCS AOCTUTHYTBIM MPHU YCHEIIHOM

MPOXOXKJICHUN OOYyYaIOIMMUMCS BCEX KOHTPOJBHBIX MEPONPHUATHNA, OTHOCSIIUXCS K
JTAHHOMY PE3yJIbTaTy 00y4YeHHUSI.

Pazoenvt oucuunaunnl D oD KoHmDOLs Konauuecmeo oannos
P P min max

TUIbI COBPEMEHHBIX CUCTEM 3auer 10 18

acyera M MPOCKTHPOBAHUSL.
O630p CYLIECTBYIOIIMX CUCTEM | 3aiiuTa 1abopaTopHbIX paboT, 3a4yeT 10 18
pacyera v MPOSKTUPOBAHHSI.
Pa3paboTka u npuMeHeHUe KontponpHast paGora Ha KOMIBIOTEDE, 10 18
CHCTEM pacyera 3anTa 1abopaTopHBIX paboT, 3ader
POCKTHPOBAHHSI.
'YHUBEpCaTbHBIE CUCTEMBI KontponpHast pabora Ha KOMIBIOTEDE, 10 18
MaTeMaTHYeCKHX PacyeToB 3aIuTa 1abopaTopHBIX PaboT, 3a4eT
M HXeHepHbIE pacueThl Ha KonrtponbHasi paGora Ha KOMIIBIOTEDE, 10 18
KOMITBIOTEDE. 3aIIuTa JJabopaTopHbIX padoT, 3a4eT
3auer 3auer 0 10
HToro 50 100

[Ipu oueHUBaHUM pe3yJIbTATOB OOYUYEHHUS M0 AUCIMILUIMHE B XOJ€ TEKYIIETOo
KOHTPOJISI  YCIIEBAEMOCTH  MCIOJB3YIOTCS  CIEAYIOIIME KpUTEepuu. MUHHUMaIbHOE
KOJIMYECTBO OAJIJIOB BBICTABJISIETCS 00yYaroeMycsl TPy BBIIOJTHEHUH BCEX MOKa3aTelieH,
JIOTYCKAIOTCS HECYIIECTBEHHBIE HETOYHOCTHU B U3JIOKEHUHU U O(DOPMIICHUH MaTepuaa.

Haumenosanue,
Ilokazamenu 6vicmagieHus MUHUMAIbHO20 KOJIUYECMEA DA106
obo3nauenue
JIaGoparopHast paboTa BBIIIOJIHEHA B TOJTHOM 00BEME.
[IpencraBnen oTdeT, coAep X ammii HEOOXOAUMBIE PacyeThl, BBIBOJIBI,
JIabopaTtopHas 0(opMIICHHBIH B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.
pabota [IponemMoHCTpHpOBaH YIOBIETBOPUTEIbHBIA YPOBEHD BIIAJCHHS MaTEpPUAIOM
Ipu 3amure J1abopaTopHOM paboThl, JaHbl MPABUIbHBIE OTBETHI HE MEHEe
yeMm Ha 50% 3a1aHHBIX BOIIPOCOB
[IponemoncTpUpOBaH OBJIETBOPUTEIIbHBIN OBEHb BJIAJICHUS
KonTtpomnbHas POzl pHp e p M a
MaTEpUAIIOM.
pabota Ha o .
[IpaBusnbHO perieno He meHee 50% 3ananuii
KOMIIBbIOTEpPE

HpOMC)KYTO‘{HaSI arTecTauys 1Mo JUCHUIIIIMHE ITIPOBOJNUTCS B (bopMe 3a4cTa.
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HtoroBass oneHKa MO [IUCUUIUIMHE MOXET OBITh BBICTaBI€HA Ha OCHOBE
pE3yJIbTaTOB TEKYLIETO KOHTPOJIS C UCIIOIb30BAHUEM CIIEAYIOLIEH IIKAJIbI.

Ecnu cymma HaOpanHbix 0amioB meHee 50 — oOydaromuiics He AOMYCKAaeTCs 10
MIPOMEKYTOUHOM aTTeCTaIUH.

Ecmu cymma 6amnoB cocraBisier 50 6amioB u 6osiee, 00ydarOIIHACs TOMyCKASTCs
70 3a4era.

Eciu cymma GamioB cocrasisier ot 80 go 100 6amnoB, oOyyarouiuiicss MOXKeT
MPETeHI0BATh Ha aBTOMATUYECKYIO OLIEHKY «3a4TEHO.

buner k 3adeTy BKIIIOUaeT 2 BOIpoca.

[TpoMexyTouHass aTTecTalds MPOBOAWTCS B ayAUTOpuH B (opme yCTHOTO
orpoca.

Bpems Ha moaroToBKy: 45 MUHYT.

[Ipy oueHuBaHWUM  pe3yabTaTOB OOy4YeHHS 1O JIUCUUIUIMHE B X0l
MIPOMEKYTOUYHOHN aTTECTAIIMH MCTIOIB3YIOTCS CIICIYIONTNE KPUTEPHUH U IITKAJIa OIICHKH.

Ouenxka Kpumepuu oyenxu

OO0yuaronuiica AEMOHCTPUPYET 3HAaHHE OCHOBHOI'O y4eOHO-TIIPOrpaMMHOIO
Marepuaia B 00beMe, He0OX0AMMOM JUTsl JajibHeHIel yueObl, yMeeT npuMme-
HSTh €r0 IPH BBHINOJHEHHH KOHKPETHBIX 3aJIaHUi, NMPeLyCMOTPEHHBIX MpO-
rpaMMOii AUCIUIUINHEI

OOyyaronuiicss 1eMOHCTPUPYET 3HAYUTENbHbIE MPOOENIbl B 3HAHUSIX OCHOB-
HOTO y4eOHO-IPOrPaMMHOTO MaTepuaia, JOMYCTUI IPUHIUIHATIEHbIE OIIHOKH
B BBITOJIHCHWH IPEIyCMOTPEHHBIX NPOTpaMMOM 3aiaHMil U He

CrI0COOEH MPOIOIHKUTH 00yUeHIE

BaYTCHO»

«HC 3a4YTCHO»
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