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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, hopMupyemMasi yauacCTHUKaMHU
o0pasoBaTesbHBIX OTHOIICHUH, bioka 1.
Jucuummuael (MOyN) O BEIOOPY

Tpyooemxocms (3.e. / uacwt)

2[72

Lenv uzyuenusa oucyuniunot

®opMUpOBaHUE Yy CTYIEHTOB 3HAaHUH O TOM, 4TO
pacueT ¥ aHaJIu3 palMOHAIBHBIX [TaPaMETPOB JIF000M
TEXHUYECKOH U TEXHOJIOIMYECKONW CUCTEMBI 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
CO3JIaHMs 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
(ocnoeHble pazodenvt u memul)

Tunbl COBpEeMEHHBIX CUCTEM pacueTa u
npoektupoBanusi. O030p CyIIECTBYIOMINX CUCTEM
pacuera u npoekTupoBanus. PazpaboTka u
MIPUMEHEHHE CUCTEM pacyeTa U MPOEKTUPOBAHUS.
YHuBepcanbHbIE CUCTEMBI MATEMATHYECKUX
pacueToB. MH)KeHepHbIE pacueThl HA KOMIIBIOTEPE.

Dopma npomesrrcymounoi
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 OBbITh 3()()EKTUBHO OCYILECTBIEHBI C UCIOJb30BAHUEM KOMITBIOTEPHOM
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
OCYILIECTBJIICHUU MPOEKTUPOBAHUS COBPEMEHHBIX TEXHUUYECKUX U TEXHOJIOTHYECKHUX
CHCTEM;

CHIDKCHHE 3aTpaT Ha MPOEKTHBIX JTalax CO3/JaHud TEXHUYECKUX CHUCTEM
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 /i1 3uanus

1 OCHOBHBIE IPUHLIUIIBI IOCTPOEHUSI 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, npn06peTaeMble B X0J€ 0CBOCHUA NHUCHHUIIIMHBbI

Ne /i YMeHnus

1 [TpaBUIBbHO BBIOPATh CTPYKTYPY M METOJIbI IOCTPOSHMS AITOPUTMA pacyera

[[pMEHUTH KOMIIBIOTEPHBIN METOJ] B KOHKPETHOM 3a/1a4€ MAIIMHOCTPOUTEIBHOTIO
[TPOU3BOJICTBA

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

Ne /i Hagbiku

1 PelieHust TUIMOBBIX HHXKEHEPHBIX 3a7a4 Ha OBM




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

Komnerenuuu HNuaukaropbl 3nanus Ymenus HaBbiku
[IK-1. Crioco6en  [[IK-1.1 HOpMaTHBHO-TEXHUYECKHE U PyKOBOSIIINE 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 BCIIOMOTaTeIIbHBIC TIOKA3aTeTU KOJTUYCCTBEHHON

CIIO)KHOCTH OILICHKU TEXHOJIOTHYHOCTH KOHCTPYKIMH JeTalei

MaIIHHOCTPOCHHS CPETHEHN CI0KHOCTH

TIK-1.2 BBISBISATH HETEXHOJIOTHMYHBIE DJIEMEHTHI U
pa3palaThiBaTh MPEIJIOKCHHUS [0 TOBBIIICHUIO
TEXHOJIOTHYHOCTH KOHCTPYKIIUI neranei
MAaITHHOCTPOCHHS cpenHei CIIOKHOCTH;)
pacCUUTHIBATh OCHOBHBIE M BCIOMOIAaTENIbHBIC
MOoKa3aTein KOJINYECTBCHHOM OLICHKH
TEXHOJIOTHYECKUX KOHCTPYKIUH neTaney
MalIMHOCTPOEHUS CPEHEN CIOAKHOCTH

1-2

TTK-1.3 BmageTs aHATU30M TEXHOJIOTHIHOCTH
KOHCTPYKITUY JIETaJICH MAIIMHOCTPOCHUS CpeTHEH
CIIO’KHOCTH; KaueCTBECHHAs ¥ KOJTMIECTBCHHAS
OLICHKA TEXHOJIOTHYHOCTU KOHCTPYKLHMH JeTaneu
MaIIMHOCTPOCHHUS CPEIHEH CI0XKHOCTH; pa3paboTKa
MpEIJI0KEHUIN 10 U3BMEHEHUIO KOHCTPYKIIHNA
neTaneil MalllMHOCTPOEHUS CPEeTHEN CIIOKHOCTH C
LEIBI0 MOBBIIIEHHUS UX TEXHOJIOTHYHOCTH

3. MecTo nucuuminHbl B crpykrype OOII

JlucruninHa  SBJISETCs  MCIMIUIMHOM 1Mo BBIOOpY, OTHocuTcs K Yactw,
dbopmMupyemMoit yuacTHIKaMu 00pa30BaTeIbHBIX OTHOMECHUH. biok 1 «JluciurinHb
(Momymn)».

JucrumrHa u3ydaeTrcs Ha 2 Kypce B 4 cemecTpe.

N3ydyeHne AMCUMIUIMHBI Oa3upyeTcsl Ha 3HAHUAX, YMEHUSX U HaBbIKax,
MOJIYYEHHBIX NMPU OCBOCHHMM AUCHUIUIMH (Moayneil): Maremaruka, Mupopmaruka,
HauepraTtenbHas reoMeTpusi U HMHXKeHepHas rpaduka, MeTtoabl KOMIBIOTEPHOTO
KOHCTPYHPOBAHUS.

[lepedenb mocnenyOUuUX JUCHUIUIUMH (MOIYJIEH), 1711 KOTOPHIX HEOOXOIUMBbI
3HaHUS, YMEHHS M HaBbIKHU, (opMupyeMble AaHHOW Y4YEOHOW UCUHUILITUHOU
(monynem): CucteMbl aBTOMATH3allMM WHXKEHEPHBIX pacyeToB, Jleranu 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 5 S KOHTAKTHASL CaMOCTOSITENTbHON

O aTTeCTaIIuu g o | 8 CPC paboThI

(no e nek | mp | mab | KYA
cemecmpam)

1 2 3 4 5 6 7 8 10 11
Turbl 14 4 12 12 Uzyuenue
COBPEMEHHBIX TEOPETUUCCKOTO
CHCTEM pacuera u MaTtepuaa

1 [IpOEKTUPOBAHMSI.
00630p 14 4 9 12
CYIIECTBYIOIINX N3yueHue
CHCTEM pacuera u TEOPETUYECCKOTO
[POCKTHPOBAHUSL. MaTtepuaa

2
PaspaboTka u 14 4 2 12 NzyueHue
PHMCHEHUE TEOPETHUECKOTO
CHCTEM pacuera u Martepuana,
3  |IpOeKTHpOBaHMSI. MOJI'OTOBKA K 3aIIUTE
maGoparopHoit
paboTs

'YHHUBEpCabHbIE 12 4 12 Nzyuenue

CHCTEMBI TEOPETUYECKOTO
MaTeMaTHYECKUX MaTtepuaa

4 pacueros
WnxeHepHbIe 16 4 2 14 Wzyuenue
pacueThl Ha TEOPETHYECKOTO
KOMIIBIOTEPE. Matepuaa,

MO/ITOTOBKA K 3aI[HTE
lmabopaTopHOi
[paboTHI




3auer

03

IToaroroBka k

3adery.

3auer
BBICTaBIISIETCS C
y4eTOM
pe3yIbTaToOB
TEKYIIero
KOHTPOJIS
YCIIEBAEMOCTH.

1,7

HTroro: 72

0,3

62

Konrtpoinb

1,7

4.2  Copep:xaHue

KOMIIeTeHIN

pa3iesion

Kypca

u  GopmupyemMbIx

B HHX

Ne
n/n

Pa3nen
JTACHHUILITHHBI

Koanl
KOMIIETEHIIMH
U
HHIMKATOPOB

3Hanua

YMenus

dopma
KOHTPOJISI

HaBbikn

1

Tunwl coepemennvix cucmem
pacuema u
npOEKmMuposanusl.
Crneunanu3upoBaHHEIE,
cnenuasibHbIC,
YHUBEPCAJIbHBIC CUCTCMbI
pacdeTa ¥ MPOEKTHPOBAaHUSA
(CAD, CAM, CAE). CALS
TEXHOJIOTUU. Bo3MokHOCTH U
Ha3HadeHue. [IpeumymecTsa
u HenocTaTtku. [Ipobnembl
[pa3pabOTKU ¥ BHEJPCHUSI.

T1K-1.1, TIK-
1.2,TIK-1.3

1-3

1-2

3ager

00630p cywecmeyrouiux
cucmem paciema u
npoeKmuposanu.
MathCAD, Mathematica,
MathLAB, SolidWorks,
CosmoWorks, KOMIIAC,
KOMITAC Shaft, APM FEM,
ANSY'S, ADEM wu np.
Bo3MOXHOCTH 1 Ha3HAYCHUE.
[IpeumyiiectBa u
HepocTaTku. [TpobiaeMsbrn
a3pabOTKU M BHEIPEHUSI.

I1K-1.1, ITK-1.2, TIK-
1.3

3auer

\Pazpabomka u npumeHnenue
cucmem pacuema u
npoexkmuposanu.
[Tpobnemsl pa3paboTku
CUCTEM Ha OCHOBE SI3BIKOB
IMPOrPaMMHUPOBAHHS.
[IpuMeHeHne YHUBEPCATBHBIX
CUCTEM MaTEeMaTHYECKUX
pacuetoB Mathematica,
MathCAD, MathLAB wu np.

(OCHOBHBIE CBEICHUSL.

I1K-1.1, TTK-1.2, TIK-
1.3

1-3

1-2

KonTponpHas
pabota Ha
KOMIIbIOTEPE,
3aIuTa
71ab0paTOPHBIX
pabot, 3auer




Ynueepcanvuvie cucmemoi
\MamemamuuecKux
pacuemos

Mathematica, MathCAD,
MathLAB. IIpocTteie
BoIYMCIeHUs. Perenue
cucteMm ypaBHeHUil. Pabora c
[OCIIE0BAaTEIbHOCTSIMH.
3aKOHBI BHIYUCICHHUS
QieMeHTOB MaTpuil. OyHKIIUN
1 rpaduKu GYHKIIHAH.
MeToabl OITUMU3AIUH.
HucneHHoe perieHue

mud pepeHImanbHBIX
ypaBHEeHH. HexoTopsie
CTaHJIapPTHBIC (DYHKITUU.
ITporpammupoBaHue B
VHUBEPCAJIBHBIX CHCTEMAX.
MonynpHOE
MpOrpaMMHUpPOBAHHE.

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

1-2

KontponbsHas
pabota Ha
KOMIIBIOTEpE,
3a4eT

\Hnowcenepnvle pacuemsl Ha
Komnvlomepe.

3anagya MHTEpIpeTaIiy
CTaHAAPTHBIX pacyeToB
PIEMEHTOB TEXHUYICCKUX|
CHCTEM. 3anayal
QITOPUTMU3ALUU u
ABTOMaTU3aLUU pacyeToB.
KommbroTepHoe
AHUMALILOHHOE
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 ¢
DIeMEHTaMHu

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

[IpOTrpaMMHUPOBaHHS.

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 Q030p cyuiecmeyiouux Cucmem paciuema u npoeKmupoeatusl.
MathCAD, Mathematica, MathLAB, SolidWorks, CosmoWorks,
KOMITAC, KOMITAC Shaft, APM FEM, ANSYS, ADEM wu np.




Bo3MoxHOCTH 1 HazHaueHue. [IpenMyIiecTBa 1 HEAOCTATKHU.
[TpoGiieMbl pa3paOOTKY U BHEAPSHHUSL.

Bcero 4

44 HaumeHoBaHHE TeM NMPAKTHYECKHMX 3aHSITHI, UX coldep:KaHHEe H
00beM B yacax
[TpakTHdeckue 3aHATHS paOOYUM YIEOHBIM TIIAHOM HE TIPEAYCMOTPEHBI.

45 HaumeHoBaHHe TeM Ja0OPaTOPHBLIX PadoOT, UX COAepKAHHE H
00beM B yacax

Ne Ne paznena HaumeHoBaHue J1a00paTOPHBIX padoT Tpynoem-
n/n | AUCHMILINHBI KOCTh
(uac)
1. |3 OcuoBbl paboTel ¢ MathCAD. Perienne ypasaenuii. O6paboTka 2

Ta0JINYHBIX JaHHBIX. MaTeMaTuueckas o0paboTka
DKCIICPUMCHTAJIbHBIX JaHHBIX.

2. 5 UncnenHoe nHTErpupoBanue u auddepeHipoBanne. Pemenne 2
OOBIKHOBEHHBIX Ar(QepeHITNaTBFHBIX YPaBHEHHN.
Bcero 4
5. OIICHO‘IHI)IC MaTepuaJabl AJA TEKYLIECIr0 KOHTPOJIA YCIIEBACMOCTH

H l'[pOMe)KyTO'-lHOﬁ arTeCTallui MO JUCHUILJINHE

JIJIst KOHTPOJIS PE3yNbTAaTOB OCBOSHUS AUCITUTUTMHBI TIPOBOISTCS .
- 3aIMUTa Ja0OPATOPHBIX PadOoT;
- KOHTPOJIbHAsI paboTa Ha KOMITBIOTEPE;
- 3a4er.

Ilpumeuanue: onEeHOYHBIE MATEPHAIIbI MPUBEICHBI B MPWIOKEHUH K paboueit
porpaMMe AUCUUILIHBI.
[TpomexxyTouHast aTTecTaluus 0 UTOraM OCBOCHUS JUCIIUIIIIMHBI — 3a4€ET.

6. YueOHO-MeTOoaM4Yeckoe W  HHPOpPMAINMOHHOEe  olecmevyeHHe
AUCIUTLTHHBI

6.1. OcHoBHas1 JIMTEpaTypa

1. MokpoBa H.B. Hunxenepunie pacuétei B MathCAD. JlabopaTopHbiii
MPaKTUKYM [DJeKTpOHHBIM pecypc] : yueOHoe mocobue / H.B. Moxponra, E.JI.
I'opneeBa, C.B. ATosH. — DneKTpoH. TeKCTOBble naHHble. — CapaToB: By3oBckoe
obOpazoBanme, 2018. — 152 c¢. — 978-5-4487-0309-6. — Pexum noctyma:
http://www.iprbookshop.ru/77152.html

2. Metonpl ontumusanuu B mnpumepax B makere MathCAD 15. Yacte |
[DnexTpoHHBIN pecypc] : yueOHoe mocodue / 11.B. KynpsBuesa [u 1p.]. — DIeKTpoH.
TekcTtoBble pgaHHble. — CII6. : VYHuBepcuter UTMO, Wuctutyt xosoga u
ouotexnoyoruii, 2016. — 166 c. — 2227-8397. — Pexum jgoctyna:
http://www.iprbookshop.ru/67288.html



3. Mertonbl ontumuzanuu B npumepax B makere MathCad 15. Yactes II
[DnexTpoHHBIN pecypc] : yuebHoe mocobue / C.B. PeikoB [u np.]. — DIEKTpoH.
tekcToBble maHHbie. — CII6. : YauBepcuter UTMO, 2016. — 178 ¢c. — 978-5-
9906483-1-9. — Pexxum pocryma: http://www.iprbookshop.ru/67287 . html

4. Ilpaktukym 1o pabote B Marematmdeckom Tmaketre MathCAD
[OnekTpoHHBIN pecype] : yuebHoe mocodme / C.B. PeikoB [u np.]. — DIIeKTpoH.
tekctoBble maHHble. — CII6. : YuuBepcurer UTMO, 2015. — 87 c. — 978-5-
9906483-0-2. — Pexum gocrtyna: http://www.iprbookshop.ru/67566.html

5. HurepaktuBHbie cuctembl Scilab, Matlab, Mathcad [DnexkTpoHHBI
pecypc] : yuebHoe nocobue / N.E. [lnemmnckas [u ap.]. — DIEKTPOH. TEKCTOBbIE
nanueie. —  Kazanb:  KazaHckuil ~ HallMOHANbHBIA  UCCIEAO0BATENIbCKUI
TexXHoJIornyeckuit yausepcuret, 2014, — 195 ¢. — 978-5-7882-1715-4. — Pexum
noctyma: http://www.iprbookshop.ru/62173.html

6. bacoB K.A. ANSYS [DneKkTpoHHBII pecypc] : cipaBOYHHUK MOJIb30BATENS /
K.A. bacoB. — DmnekTpoH. TekcToBble maHHble. — CapatoB: IIpodoOpazoBanue,
2017. — 640 c. —  978-5-4488-0064-1. — Pexum  mocCTyma:
http://www.iprbookshop.ru/63588.html

/. Tanun H.b. IlpoexkTupoBaHue ¥ MPOYHOCTHOM pacyeT B CHUCTEME
KOMITAC-3D V13 [Onextponnsiii pecypc] / H.b. 'anuH. — DJEKTpOH. TEKCTOBbBIC
nanabie. — Caparos: [IpodobpazoBanue, 2017. — 320 ¢c. — 978-5-4488-0119-8. —
Pexxum nocryna: http://www.iprbookshop.ru/63953 . html

6.2. JlonoJiHUTEJIbHAS JINTEPATYPA

1. YepenamkoB A.A., Hocos H.B. KomnbloTepHble TEXHOJOIHH,
MOJICIIUPOBAHUE W aBTOMATHU3MPOBAHHBIE CHCTEMBl B MAIIMHOCTPOCHUM: YUeO. IS
CTyaA. BbIcHI. y4e0. 3aBefeHuid. - Bomrorpaa: Msznmarensckuit Jlom «MH-Dommoy,
2009. — 640 c.

2. OuxoB B.®. Mathcad 14 nns cTyneHTOB, WH)KEHEPOB M KOHCTPYKTOPOB.
CI16.: bXB-IletepOypr, 2007. — 368 c.: ui.

3. Kupssnos /[.B. Mathcad 14. CII6.: BXB-IlerepOypr, 2007. — 704 c.: u.

4. OrmpejeneHre ONTUMAIBHBIX PEKUMOB OOpaOOTKHM C MCIHOJIb30BAaHUEM
OBM. Tokapnas o6padotka: Meroz. yka3. k 1a6. padore / Camap. roc. TexH. yH-T;
cocT. B A /Imurpues. - Camapa, 2003.

5. boromob6oBa M.H. Cucrtemnsiii aHanmu3 W MaTeMaTHYECKOE
MOJIEIMPOBaHUE B MAIIMHOCTpOoeHHH: YyuyeOHoe mocobue / M.H. boromo6oBa;
ToMckul  mOJUTEXHUYECKUM  yHuUBepcurer. — Tomck: UM3a-Bo  Tomckoro
NOJIMTEXHUYECKOTO yHUBepeurteTa, 2010. — 123 c.

6. IlopmueB C.B. KomnbsloTepHoe MoaenupoBaHue PU3NUECKUX MPOIECCOB B
nakete MATLAB: YueOH. moc. qis By3oB no Hamp. "WMH(p-ka u BbIY. TexH." -
M.:T'opsuast nunus - Tenexom, 2003. - 592 c..um.

7. SolidWorks. KomnbroTepHoe MoaenupoBaHue B UHKEHEPHOW NpPaKTUKE /
A.A.AnamoBckuit, A.A.Cobaukun, E.B.OnunnoB u ap. - - CII6.:bXB-IlerepOypr,
2005. - 800 c.:um.

8. 3apyoun B.C. Marematnueckoe MOJIETUPOBAHNE B TEXHUKE: YUSOHUK IS
By30B 1o TexH. cmen./ mox pen. B.C.3apybuna, A.IlLKpumenko. - 2-e wusm.,

10



crepeotun. - M.:13n-so MI'TY um. H.D. baymana, 2003. - 496 c. - MaremaTtuka B
TexH. yHuBepcutere. Boin. XXI, 3aki.

9. Ky3smun, B.B. Marematuueckoe MOAECTUPOBAHUE TEXHOJOTHUYECKHUX
MPOLIECCOB COOPKU U MEXaHHUECKON 00paboTKu u3nenuii MmammHocTpoenus [Tekcr]:
y4e0. Toc. JJI1 By30B IO HAIIp. MOATOTOBKUA OakajaaBpoB U MarucTpoB "TexHomorus,
000p. ¥ aBTOMATH3. MAIIMHOCTpP. MPOU3B-B", TUILIOMHUP. Ccriel-0B "KOHCTp.- TEXHOIL.
obecn. MalmMHOCTp. Mpou3B-B" - - M.:Beicui. mik., 2008. - 279 c.:u.

6.3. Ilepeuyenb pecypcoB HHPOPMANMOHHO-KOMMYHMKANMOHHOH CceTH
HuTepHer

1. MogenupoBanue cucteM: ydeOHoe mocobue / WM.A. Emmszapos, 10.D.
MaptembsinoB, A.I'. Cxuptinanze, A.A. TpetbsikoB. - Tam6os: N3n-so ®I'EOY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

2. Berkacop H.U., Ilcurun 10.B. Ilpumenenue metonoB Teopuu TrpadoB U
JUHEWHOTO  MPOrPAMMHUPOBAHUS Il PEIIEHUS  NPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX 3aJlay: MeTonnueckue ykazanus. - YibsHoBck: Yal' TV, 2001. - 36
c. (http://window.edu.ru/resource/324/26324)

3. bynerkeB E.M., bornanos A.lO., bornmanos B.B. u np. Maremaruueckoe
MOJICJTUPOBAHUE U HUCCJIEAOBAHWE TEXHOJOTUM U TEXHUKU MPUMEHEHUS CMa304YHO-
OXJIQKJAIOIMIMX SKUAKOCTEH B MAIIMHOCTPOCHUM U METAJUIYypPTHH. - YIIbSHOBCK:
Yal'TV, 2001. - 126 c. (http://window.edu.ru/resource/262/26262)

4. KoMIblOTEepHbIE METOAbl MAaTEMAaTUUYECKUX HCCIIECIOBAHUI [DIEKTPOHHBIN
pecypc] : METOAUYECKHE YKa3aHHUsl K CaMOCTOSITEIbHOM paboTe Mo IUCHUIUIMHAM
«Hucnennole MeToAbl» U «KOMIbIOTEpHOE MOJeIUpoBaHue» / . — IJIEKTPOH.
TEKCTOBbIE JaHHble. — Jlunenk: JIuneuknii rocyIapCTBEHHBIM TEXHUYECKUN
yauBepcuter, ObC ACB, 2013. — 30 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/55102.html

5. Kamanmn H.B. Kommnerotepnas rpaduka B cpene SOLID WORKS
[DeKTpOHHBIN pecypc] : METOIUYECKUEe yKa3aHUs IS BBITIOJHECHHS J1a00paTOPHBIX
pabotr / H.B. KamanuH. — DJeKTpoH. TEKCTOBbIE AaHHbIE. — M. : MockoBckas
rocyJapCTBeHHAsl akaJeMHus BOJHOTO TpaHcmopTa, 2009. — 72 ¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/46714.html

1. bacoB K.A. I'paduueckuii uurepdeiic kommiekca ANSY'S [DnexkTpoHHbIN
pecypc] / K.A. bBacoB. — DOneKkTpoH. TeKCTOBble mgaHHble. — (CapaTos:
IIpodobpazoBanme, 2017. — 239 c. — 978-5-4488-0061-0. — Pexum mocrymna:
http://www.iprbookshop.ru/63587.html

6.4. IIporpammHoe obecrieueHmne
JIuuensuonnoe I10:
1. Onepannonnas cucrema\Windows.
2. Ilpuxnanusie nporpammbl Microsoft Office (Word, PowerPoint, Excel).
3. Kommnac-3D.
4. MathCAD.
CBo6osHO pacnpoctpansemoe I[10:
1. Foxit Reader (pa6ora ¢ PDF-daiinamn).
2. 7Zip.
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3. Google Chrome.

6.5. MeTroanyeckue peKoMeHIAI UM

1. OBcannukoB A.B. MeToauueckre peKkOMEeH1alliu IO BBITIOTHEHHIO JIA00OPATOPHBIX
pabot no nucuurinHe « KoMIbIOTEpHBIE METO/IBI PEILIEHUS] HHKEHEPHBIX 3a/1a4». —
['mazoB: ['ma3oBckuil MHKEHEPHO-IKOHOMHYECKUI MHCTHTYT, 2021 (351eKT. n3manue).

2. OspcsunukoB A.B. Meroauueckue peKOMEHAAIMM IO  OpraHU3aluu
CaMOCTOATENbHON pPaboTel Mo aucuuiuinHe «KoMIbloTepHbIE METONbI  pEIICHUs
WH)KECHEPHBIX 3a1auy». — ['7a3oB: [1a30BCKHI MHKEHEPHO-D)KOHOMUYECKUN HHCTUTYT,
2021 (a:ekT. u3gaHue).

6.6. D1eKTPOHHO-0MOTHOTEYHbIEC CHCTEMbI M 3JIeKTPOHHBbIE 0a3bl TaHHBIX

1. baza nmanaeix Hayunoii snexktponHoit Oumbnuoreku eLIBRARY.RU
https://elibrary.ru/

2. baza mannsix Web of Science https://apps.webofknowledge.com/

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

4. Nudopmanmonnas cucremMa «EnnHoe OKHO JocTynma K
oOpa3zoBarelbHBIM pecypcam» http://window.edu.ru

5. CnpaBouHo-mipaBoBasi cucreMa «["apant» http://www.garant.ru

6. becatnas  anekTpoHHas MHTepHer OMOIMOTEKa HOPMATUBHO-
TexHn4Ieckol muteparypsl TexJIut http://www.tehlit.ru/

7. baza manHBIX npodeccuoHaNbHBIX CTaHAAPTOB MHUHHCTEpCTBA TpyAa U
COLIMAIbHOMN

3amuTel PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyyreestr-professionalnykh-standartov/

8. denepanbHas rocyJapCTBeHHas uHGOPMaIIMOHHAS cucTeMa
«HanumonanbHas sy1eKTpoHHas oubdanorexa» hitp:/m36.pd
9. DnekTpoHHO-0nbmmnoTeyHas cuctema [PRbooks

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

10. CnpaBo4HO-TIpaBOBast cucrema Koncynpranrllnroc -
http://www.consultant.ru/

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

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

13. ONEeKTPOHHBIA  (OHA HOPMATUBHO-TEXHUYECKOH W  HOPMATHBHO-

npaBoBoi nHpopmarmu Koncopumyma «Koaeke» - https://docs.cntd.ru/

1. MarepuajibHO-TEXHMYeCKOe olecrevyeHue IUCHUIIAHBI
NoeNe Haumenosanue 060py0osannvix yuebHwvix Kabunemos, 00ekmog 01 Nposedenus 3aHamull
n/n C nepeuHem 0CHOBHO20 000PYO08aHUSL
YyeOHas ayauTopus 1 POBEACHUS 3aHATHI JIeKinoHHoro tuma (aya. 201, 207, 407),
1 000pyZI0BaHHASI KOMIDIEKTOM y4eOHOW MeOelu st 00yJaroluxcsl ¥ MpernoaBaTels,

KOMITBIOTCPOM, IMTPOCKTOPOM, SKPAHOM U ,I[OCKOfI.

Y4yeOHas ayAuTOpus I NPOBEACHUS 3aHATHH JIEKIIMOHHOT'O THIIA, JIAOOPATOPHBIX PadoT,
2 00opymoBaHHAsE KOMIUIEKTOM Y4eOHOM MeOen /1l 00yJaroIIuXCsl U IIPeroaaBarTeis, 10CKOH,
AKPaHOM, IIPOEKTOPOM, KOMITLIOTEPAMH C HEOOXOIMMBIM MTPOTPAMMHBIM 00ECIICUCHHEM, C
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https://elibrary.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
http://нэб.рф/
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://www.iprbookshop.ru/
http://www.consultant.ru/
https://kodeks.ru/
https://cntd.ru/
https://docs.cntd.ru/

BO3MOKHOCTBIO TIONKIIIOUCHUS K cetn «MHaTepuer» (aya. 209).

YyeOHas ayAuTOpHs JJIs1 OPTaHU3AIUU U POBECHUS CAMOCTOSTSIILHOM PabOTHI CTYIEHTOB,
00opymoBaHHAss KOMIUIEKTOM Y4eOHOM MeOen 111 00yJaroIIuXCsl U IIPEeroaaBaTelis, J0CKO,
9KPAaHOM, TIPOEKTOPOM, KOMIBIOTEPAMHU ¢ HEOOXOJUMBIM MPOTPAMMHBIM 00ECIICUCHHEM, C
BO3MOXKHOCTBIO MOAKIIOUeHMs K cetu «MuaTepHeT» (aya. 209).

[Tpu HEOOXOoAMMOCTH pabouas MporpaMma AUCHUIUIMHBI (MOIYJSi) MOXKET
OBITh alanTUPOBaHAa I o0ecrieueHus] 00pa3oBaTEIBLHOTO MPOIeCCa HHBAIUJIOB U
JIUI] ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs, B TOM YHCJIE JUIsi 0OYUYEHHUS C
NPUMEHECHUEM JIMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJOTHi. [[ns a3Toro
TpeOyeTcs 3asBJICHHE CTyACHTa (€ro 3aKOHHOI'O MPEJACTaBUTENSA) M 3aKIIOUCHHE
MICUX0JIOrO-MeAuKO-Tiefarornueckoit komuccuu (ITMIIK).
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JIucT yrBepkaeHust pado4yeid mporpaMMbl JUCHUIIJINHbBI
Ha Y4eOHBbI roj

Pabouas mporpaMMa quCUUIUIMHBL (MOIYIIS) YTBEPKACHA HA BEICHHE YUEOHOIO
npoiiecca B ydeOHOM Trof1y:

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

(noonucs u dama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpusnosceHue

MUWHOBPHAYKHU POCCHUU

I'ma3oBckUi HHKEHEPHO-9KOHOMUYECKUN MHCTHUTYT ((prman)
DenepanbHOrO TOCYAaPCTBEHHOTO OIOIKETHOTO 00pa30BaTENbHOTO
YUpEXICHUsI BBICIIETO 00pa30BaHuUs
«>xeBckuii rocy1apcTBEHHBINM TexHn4eckuil yauepcureT umenn M.T. Kanamnukosay

(IT'BU (pummam) PIT'BOY BO «MxI'TY nmenn M.T. KarmamraukoBay)

OLEHOYHLIE CPEIACTBA

10 AU CHUIIIINHE
KOMHBIOTGDHBIG METOAbI PCIHICHWA MHKCHCPHBIX 3a1a4

nHanpasinenue 15.03.05 — KoHCTpPYKTOPCKO-TEXHOJIOTHYECKOE OOecreueHne
MAaIIMHOCTPOUTEILHBIX TPOU3BOJICTB

npoduiib TexHoaoruu nudpoBOro NPOEKTUPOBAHUS U TPOU3BOJICTBA B
MaIIMHOCTPOEHUH

ypOBeHb 00pa3oBaHus: OakajaBpuar

dbopma oOydeHUS: 3a09HAST

O6HlaH TPYAOCMKOCTh JUCIHUIIIIMHBI COCTABJIACT: 2 3a4CTHBIC CIMHHNIIBI
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1. OueHouyHbIe CpPeICTBA

OnenuBanne GOpMUPOBAHUS KOMIIETEHIIUN TPOU3BOJUTCS 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 CPEICTBA COOTHECEHBI C PE3ybTaTaMH OOyUYEHHUS MO JAUCLUIUIMHE U
WHIUKATOpaMH JOCTHKEHUSI KOMIIETEHIIMI U MPEACTABICHBI HUXKE.

®opMBI
Koabl koMnereHunu u Pe3yabTaT 00yuenus TEeKYLIero u
HHAMKATOPOB (3HaHus, yMeHus U HaeblKu) MPOMEKYTOYHOI'0

KOHTPOJIsI
[MK-1. CiocobeH obecreynTh SHaHUS: Konrposnbhas
TEXHOJOTMYHOCTh KOHCTPYKIIHUI 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 |
CJI0)KHOCTH;, KPUTEPUU KAUeCTBEHHOW METOJBl  TIOCTPOEHHSI  allfOPUTMA
OLICHKH, OCHOBHBIE U pacuera

BCIIOMOTaTEJbHbIE TOKA3aTENN [IpuMEHUTE KOMIIBIOTEPHBII 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

PEAJIOKEHUS 10 MOBBILICHUIO
TEXHOJIOTMYHOCTH KOHCTPYKITUH
neTanel MalllMHOCTPOEHUS CpeIHEN
CJIO’KHOCTH; pACCUYUTHIBATH OCHOBHBIE
1 BCIIOMOTaTeIbHbIE ITOKa3aTeIn
KOJIMUYECTBEHHOM OIICHKH
TEXHOJIOTMYECKUX KOHCTPYKLIMI
meTanei MalMHOCTPOSHUS CpeTHEeN
CJI0’KHOCTH

TTK-1.3 BIageTs aHAIU30M
TEXHOJIOTMYHOCTH KOHCTPYKIIUU
meTane MamuHOCTPOSHUS CpeTHen
CJIOJKHOCTH; KaueCTBECHHAS U
KOJIMYECTBEHHAs OIlEHKa
TEXHOJIOTHYHOCTH KOHCTPYKITUH
meTane MamuHOCTPOSHUS CpeTHen
CJIOXKHOCTH;, pa3padoTKa MpeIoKeHUH
10 U3MEHEHHUIO KOHCTPYKIUHN AeTanen
MAaITHHOCTPOCHUS CPETHEN CIIOKHOCTH
C IIEJIBI0 TTOBBIIICHUSA UX
TEXHOJIOTHYHOCTH
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Haumenosanue: 3auuta 1a00paTopHbIX padoT.

IlIpeocmaenenue ¢ @OC: 3a1anns U TPEOOBAHUS K BBITTOJHEHUIO MPECTABIICHBI
B METOJIMYECKUX YKA3aHUAX MO AUCIUILINHE.

Bapuanmul 3a0anuii: 3ananvus u TpeOOBaHUS K BBITIOJHEHHUIO MPEACTABICHBI B
METOMYECKUX YKa3aHUAX 10 AUCUUTLIHHE.

Kpumepuu oyenku: npuBeIcHbI B pasnueie 2.

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

Konmponvuas paboma Nel
Pemenne ypaBHeHU.
OrnpenenuTh KOPHU YPaBHEHUS! YUCIIEHHO M 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.

15014 £

Bapuanr| @ysxuus  |Bapuadt QyHKIHA Bapuant|  @yHKIHA
1 23 +48-x-2) , (202 =131+ 2 s |yoxt-se
= y= U, T
ST s ‘ N 2% -4y
A 26 —x -1 s (1+:% )1+ 6 |- ¥’
¥ = —— . y= - h -
32 +4x 1252 2v1-3x*
5 43 w2 2 _ 4+ 3.1'3
7 ‘!=(,l —6) (4+‘x ) g . (.r. 8) x° -8 9 = 73 —~
1200 g 6x° X (2+ X )
10 (1+_-rc3/4 )2 . =x6+x3—2 1 (.x2—2)\l4+.\2
I 1-x° YT
2 3
14 2~ Vx—-1(3x+2 2
13 V:Ln’ 14 }?:LQI-F) 15 o (1+" )
241+ 2x° 4x~ Y= 3)’:3
6 g3 o2
X +8x” —128 2x+3(x-2 Ay
16 [p=TEE B gy [ ¥R )
§—x° x~ X
(2‘2"'3) -3 = ik (2x+1)Vx —x
19 y= 20 (.\‘2 n 5) }xg +5 21 y= 7
O X
1-Vx = ! Vit +x+1
22 =2 23 7 > 24 _3 Y X
Y 1+4/x (x+2)Vx" +4x+5 1
x+1) x+7 wdr+1
25 \’—3'3f 5 26 - s 27 |y=——
(x-1)" VX +2x+7 S oxT+x+l
28 |v= " +2 29 :(x+3)\/2x—l 30 y=3x:r\/;
24— x* 2x+7 242
38 4t —x -2 o2
31 y= ki 32 y= ﬁrz/(rﬂ +4x+12] — -
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YucneHHOe HHTETPUPOBAHUE.
Haiitn mepBooOpasnyto. Pesynbrar mpoBeputs nuddepeniupoBanuemM. Beraucinth
onpeaereHHbId NHTErpall Ha oTpeske [1; 2].

BapuaHt DyHKIUA Bapuant DyHKIUA
1 j(4 ~3x)e My 2 farctg Vax—1dx
3 j(3x +4)e> dx 4 f(4x —2)cos 2xdx
5 j(4 —16x}sin 4xdx 6 j(Sx ~2)e¥dx
7 J(1-6x)e™ ax 8 fin(® +4)ax
9 fin{4x? +1)ax 10| J(2-4x)sin2xdx
I j arctg/6.x - dx 12 Je‘l" (dx-3)dx
13 j€_3‘r (2-9x)dx 14 Jarctg\/2x_—1a‘x
15 J‘arctgmmc 16 Jarctg J5x—ldx
17 I(Sx +6)cos2xdx 18 j(3x —2)cosSxdx
19 I( a2 - 3)cos 2xdx 20 j(4x +7)cos3xdx
21 j( 2x—5)cosdxdx 22 J( 8 —3x)cos Sxdx
23 [(x +5)sin 3xdx 24 [(2-3x)sin 2xax
25 [(4x+3)sinSxdx 26 [(7x-10) sin 4xax

. xdx

27 j(\/i - Bx)sm 3xdx 28 Jcos 7
29 jsi—:?_x 30 Jx sin” xdx
31 J' al z:;3-xf‘ ) jxg +;n x? g
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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 TaKXe MIPH TOMOIIU BCTPOCHHBIX QyHKmi Given-Maximize u Given-Minimize
B cucteMe «MathCAD».

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

X +3X, >3

3X, —X, <6

2%, —X, 20

X, +X, <5

X, 20

X, >0

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

X, 20

X, >0

3 L(x)=x1+5x2
X, +2X, 22
2X, — X, <4
2X, =X, 20
X, +X, <5

X, =20

X, 20

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

X =20

X, >0

5 L(X)=3x1+4x2
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—3X, +5X, <15
2%, —4x, <8
3X, +2X, 26
X, =0

X, 20

L(X)=4x1+7x2
5%, —X, =20

X, +X, 25

X, 23

2%, —3X%, <0
X 20

X, 20

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

X, 20

X, 20

L(X)=2x1+3x2

X, —X,+220
3%, —2X,-6<0
2X, +X,=22>0
X, <3

X, =0

X, 20

L(X)=2x1+5x2

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

10

L(x)=4x1+3x2

22



—-2X%, +5X%, <10
2%, —3X, <6
2%, + X, 22

X, =0

X, 20

Pemuth 3aJlavy 110 TEMC «CraTucTuuecKne METOObI OLICHKHU Ka4€CTBA HSHCHHﬁ)).

Ne papuanTa HUcxoanblie JaHHbIE

Onpenenuth KOJUYECTBO TOAHBIX U OpakOBaHHBIX JeTaned (oOrree
KoaumdecTBo Aetaned — 450 mT.) muamerpom ¢h40-0,16 mm, ecnu cpenHee
KBaJIpaTHYECKOE OTKIOHCHUC o W BEIMYHMHA CMCIIeHus A, =d—d_ , UMEIOT

SHA4YCHUS, YKa3aHHbIC HHUIKC.

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

OnpenenuTh KOJUYECTBO TOJHBIX W OpakOBaHHBIX JeTanei (oOrmree
KojmyecTtBo aAetainedt — 200 mr.) mmmuaont 130+0,1 MM, ecnu cpemHee
KBaJIpaTHYECKOEC OTKIOHEHUE o W BEIMYHMHA CMEIIeHus A, =d—d , UMCIOT

SHAYCHHUSA, YKa3aHHbBIC HHUIKC.

o =0026; A, =-0,01

o =0026; A, =+0,01

6

7

8 c=0026; A, =0
9 o=0,033; A, =+0,01

10 c=0033; A, =0

OnTUMHU3UPOBATh PEXKHUMBI TOKapHON 0OpabOTKM OJHOM MOBEPXHOCTHU [ETald C
npuMeHeHreM mnporpammHoro komiuiekca «MathCADy, ucnonb3ys MCXOIHBIC TaHHBIC U
pacyeTHO-TpaUUeCcKyt0 4acTh KypcoBOW paOOThl MO AUCHUIUIMHE «OCHOBBI TEXHOJOTHUHU
MalIMHOCTPOEHUS Y. 3aauy PeUTh rpado-aHATUTHUYECKUM METO/IOM, a TakXKe MPU TOMOILIU
BcTpoeHHOM pyHKIMu Given-Maximize B cucreme «MathCAD».
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Co3naTh MaTeMaTHYECKYH) MOJIEIb C 3JIEMEHTaMU MPOrPaMMHUPOBAHUS 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. MemepskoBa. 5-¢ uzn. - M.:
Marmunoctpoenue-1, 2003. — 944 c.

- PemetoB JI.H. Jleranu MamuH: Y4eOHUK I CTYIEHTOB MAIIMHOCTPOUTENBHBIX U
MEXaHUUYECKHUX CIEIUaIbHOCTEH BY30B. — 4-¢ u3ja. — M.: MammHoctpoenue, 1989. — 496 c.

Ne Tema
BapuaHTa

1 Coznanue MaTeMaTHYeCKOM MOJIEIH JIJIS pacueTa COSTMHEHHUI TyTroBOM CBapKOM

2 Coznanue MaTeMaTHYECKOW MOJIETHU JJIsl pacueTa 3aKJICTIOYHbBIX COCTUHEHUIN

3 Coznanue MaTeMaTUYeCKON MOJIeNU JJIsl pacyeTa [MWIMHAPUUECKUX COCTUHEHUIN
C HATATOM

4 Coznanue MareMaTH4eCKOM MOJENM IS pacueTa pe3bOOBBIX COCAMHEHUN MpHU
Harpy>KeHUM CUJIaMH B IJIOCKOCTH CThIKA

5 Co3naHne MaTeMaTUYE€CKOW MOJIENIH ISl pacyeTa MITOHOYHBIX COEUHEHUN

6 Co3naHne MaTeMaTU4ecKOM MOJENu 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 JIJIsS pacueTa MJIOCKOPEMEHHBIX Mepeaay

10 Co3naHne MaTeMaTU4eCKOM MOJIENH JJIsl pacyeTa NUIMIIEBBIX COEUHEHUN

11 Co3nanue MaremMaTU4YecKOW MOJAeNM MJisi pacuyeTa 4YEpBAYHBIX Iepefad Ha
MPOYHOCTh MO KOHTAKTHBIM HAMPSIKEHUSM

12 Coznanve MaTeMaTU4ecKor MOJIeIU ISl pacyeTa nepeay 3youaTbiMi peMHIMU

13 Coznanue MaTeMaTHYECKOM MOJIETH JJIsl pacueTa rnepeiad BUHT-Taiika

14 Co3nanue MaTeMaTU4eCKOM MOJIEH JJIsl pacueTa BaJiOB Ha IPOYHOCTh

15 Coznanue MateMaTU4eCKOW MOJIETU JUIsl pacdyeTa MOAIINITHUKOB MO0 CTAaTUYECKON
IPY30I0TbEMHOCTH

16 Co3naHne MaTeMaTHYeCKOM MoJenud Uil pacdyeTa MMOJIIMWITHUKOB  TIO0

)IHHaMH‘ICCKOﬁ I'py30I10oAbEMHOCTHU

17 Co3nanue MaTeMaTUYecKoW MOJAENHM MJisi pacueTa YEpBAYHBIX I[epead Ha
MIPOYHOCTH MO HAMPSHKEHUSIM U3ruda
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18

Coznanne MaTeMaTUYECKOM MOJEIH AJisi pacueTa KOHUYECKUX 3yOuaThIX KOJec
Ha IPOYHOCTh

19 Co3nlaHne MaTeMaTU4YeCKOM MOJENH MJI1 pacuera CKOPOCTH pe3aHusl IpHU
TOYEHUU KOHCTPYKIIMOHHOM YIIEpOIUCTON CTaln

20 Co3nanne maTeMaTHMYeCKOM MOJEIH MJIsi pacdyeTa MOIIHOCTH W KPYTSILIEro
MOMEHTA MPU Pa3BEPTHIBAHUU CTAJIH

21 Co3naHre MaTeMaTH4YeCKOM MOJENH MJI1 pacueTra CKOPOCTH pe3aHus Mpu
pe3b00HAPE3aHUHU 110 KOHCTPYKIIMOHHOM YIIE€pOIUCTON CTalln

22 Co3nlaHne MaTeMaTH4eCKOM MOJENH i1 pacueTa CKOPOCTH pEe3aHMs IpHU
CTPOTaHUU U JI0JIOJICHUN KOHCTPYKIIMOHHOH YTIIEPOIUCTON CTaNIN

23 Co3nlaHre MaTeMaTH4eCKOM MOJENH I pacueTra CKOPOCTH pEe3aHMs IpHU
CBEPJICHUH CTaJu

24 Co3nanne MaTreMaTHU4ecKoW MOJENU JUIsl pacyeTa MOIIHOCTH NpPU CBEpPICHUHU
cTaJIv

25 Co3naHne MaTeMaTHYeCKOM MOJENH I pacueTa CKOPOCTH pEe3aHus MpHU
pacCBEpIMBAHUU U 3€HKEPOBAHUH CTAIN

26 Co3maHre MaTeMaTHYeCKOW MOJETH JUIsi pacueTa MOITHOCTH, KPYTSAIIETO
MOMEHTA U OCEBOW CUJIbI PE3aHUSI IPU PACCBEPIIMBAHUM U 36HKEPOBAHUU CTaJIH

27 Co3naHne MaTeMaTU4YeCcKOM MOJEIM JUIsl pacyeTa peXUMOB pe3aHus Mpu
nUIM(QOBAHUN KOHCTPYKIIMOHHOMN YTIIIEPOAUCTON CTaIH

28 Co3naHne MaTeMaTHYeCKOM MOJENH MJId pacuera CKOPOCTH pe3aHus Mpu
pa3BEpTHIBAHUU CTATU

29 Co3naHne MaTeMaTH4eCKOM MOJENH JJIsd pacuera CKOPOCTH pe3aHusl MpHU
dbpe3epoBaHUU KOHCTPYKIIMOHHOMN YTIEPOAUCTON CTAN

30 Coznanre mMaTeMaTH4YeCKON MOJENH JJIS pacuera KPYTAIIEro MOMEHTA U CHJIbI
pe3anus npu ppe3epoBaHUU KOHCTPYKITMOHHOM YTIIEPOAUCTON CTaIH

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

32 Co3nanve MaTeMaTUYeCKOM MOJENM [UIsl pacdyeTa pEeXUMOB pE3aHHs IpHU
pa3pe3aHny CTaIH

33 Coznanre MaTeMaTHYECKON MOJCNH I pacueTa MOUTHOCTH TIpH (hpe3epoBaHUN
KOHCTPYKLIMOHHOM YIJIEPOIUCTON CTAIIN

34 Co3nanue  MaTeMaTUYecKOM  MOJenu  JJIsi  pacuera  MOIIHOCTH TP

pe3p0OHape3aHuy 10 KOHCTPYKIIMOHHOM YIIIepOJUCTON CTalIn

TpeboBaHus K BHIOJHEHHIO TEXHUYECKHUX pacueToB B cuctreme MathCAD

1. Bce pacueTHble 3Tanbl JOJIKHBI COIMPOBOXKAATHCS TEKCTOBBIMU KOMMEHTAPHUSIMU,
Ta0NIMIIaMU, HOMOTPaMMaMH, CXeMaMi U pUCyHKaMu. OObeM KOMMEHTapHUEB JOKEH ObITh
JIOCTATOYHBIM JIJIs1 ICHOTO IOHMMAHUSI IOCJIEIOBATEIBHOCTH U CTPYKTYPhI pACUETOB.
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2. HoMorpammbl ¥ TaOJIMYHbIE TaHHBIE TOJKHBI 1aBaTh BO3MOKHOCTb MCIOJIb30BATh
UX B CTPYKTYpE aBTOMAaTU3MPOBAHHOTO pacuera 0e3 pydyHOro BBojAa (Omepamuu c
MacCHUBaMH, HHTEPIOJIAIIMOHHbBIE (QYHKIIUH, DJIEMEHTHI TPOTPAMMHUPOBAHMS | T.1T.).

3. Pacuer nomxeH OBITH MIPEICTABIICH CIAECAYIOUIEM B BHJIE:
HA3BaHUE;
CBEJICHUS O PACUETHOM MporpaMme (CKphITasi 00JaCTh);
HE0OXOMMbIE ICKU3bI, CXEMbI, TAOIHIIBI U APYTHE HATIISAHBIE MaTEPUAIBL;
WCXOJTHBIC TAHHEIC;
pacdet (CKpbITas 00JacTh);
OKOHYATEJbHBIE Pe3yJIbTaThl pacyeTa.

OcHOBHBIE 3TaIlbl padOTHI

1. TlocranoBka 3amauu. PaccMOTpeTh METOAMKY pacueTa, NPHUBEACHHYIO B
BHIOpDAaHHOM HCTOYHUKE (mocoOuu, crpaBouHuke). [lpu HEOOXOIUMOCTH MPUBJICYD
TOTIOTHUTENbHBIC W3MaHud 10 Kypey «Jletamm wmammny», «[Ipomeccsl u  omepanuu
dbopmooOpazoBanus (pe3aHue MaTEPUAIOB)».

2. Anroputmuzanus. CocTaBUTH CTPYKTypy pacuerta (rutaH). BeiaenuTs wcxonHbIe
TAHHBIC W TJAHHBIC, TTOTyJacMbIe B pe3yIbTaTe pacuera.

3. Uutepmperamusa. OnpenennTs METOABI PeaTn3alliid PACUCTHBIX 3TAIOB B CHCTEME
MathCAD. Omnwucath He0OXOAMMBIC  yCIOBHs, (QYHKIHHA, MPOrPaMMbI-(QYHKIHH,
WHTEPHOJSAIUOHHBIE (PYHKITUN, MAaTPUILIBI TAOJIUYHBIX 3HAYCHUH U T.]I.

4. Peamuzainusa. PeanmsoBath Bce pacuerHbie dstanmel B MathCAD B crporoit
MOCJIETIOBATEIHLHOCTH.

5. Odopmnenue. Jlo6aBUTh KOMMEHTAPUH, HEOOXOIUMBIE JJIS BHIMIOJHEHUSI 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. TexHONOTUYHOCTh KOHCTPYKIIMM JIeTalel  MAaIlMHOCTPOCHUSI  CpeaHEl
cinoxxnoctu (u3 I1K-1).
2. 'Tunbl COBpEMEHHBIX CHCTEM pacueTa U MPOEKTUPOBAHMUSL.
3. Cneunann3upoBaHHbIE, CIEUUANbHBIC, YHUBEPCAJIbHbIE CHCTEMbI pacyera U
POEKTUPOBaHUs. Bo3MoXHOCTH M Ha3HaueHue. [IpenmyinecTsa u HEJOCTATKY.
4. Crneunanu3upoBaHHbIE, CHEUAIbHbIC, YHUBEPCAIbHBIE CHCTEMBI pacdeTra U
npoektupoBanus. [IpodieMbl pa3paOOTKU U BHEIPEHHUS.
5. CALS Ttexnomorun. Bo3moxxHoctu u HaszHaueHue. llpeumyiectsa u
HegocTaTtku. [IpobiieMbl pazpabOTKU U BHEIPEHUSI.
6. O030p CyIIECTBYIOIIMX CUCTEM pacueTa U MpOoeKTUpoBaHusi. Bo3MOXHOCTH U
HazHaueHue. [IpeumyiectBa u HegocTaTku. [Ipobiemsl pa3pabOTKu U BHEAPEHUS.
7. MathCAD. Bo3moxHocTr 1 HazHadyeHue. [IpenMyiiecTBa U HEIOCTATKH.
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8. Mathematica. BosmoxxHocTH 1 Ha3HaueHue. [IpenmyIiiecTBa 1 HEJAOCTATKH.

9. MathLAB. Bo3moxxHocTu 1 HazHaueHue. [IpeumyiiecTBa 1 HeJOCTATKH.

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

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

12. ANSYS. Bo3moxxHocTH 1 Ha3HaueHue. [IpenmyiiecTBa u HEJOCTATKY.

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

14. PazpaboTka cucTeM pacueTra W IpoekThpoBaHus. [Ipobiembl pa3zpaboTKu
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 quddepeHnuansapix ypasaenuii B MathCAD

22. Hekotopsie cranaaptabie Gynkiuun B MathCAD

23. [IporpamMmmMupoBaHuE B YyHUBEPCAIBHBIX CHCTEMaX.

24. MonynbHOE pOrpaMMUPOBAHUE.

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. KomnbioTepHOE aHUMAIIMOHHOE MOJICTUPOBAHUE TEXHUIECKIX CUCTEM.

30. Maremarndeckast 00paboTka pe3ynbTaroB 3kcniepumenToB B MathCAD

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

32. UrepanmoHHBIC METO/IBI.

33. CuMBOJIBHOE pelieHue ypaBHEHUI U cucteM ypapaenui B MathCAD.

34. Unrepnomsuus B MathCAD.

35. Ilpenckaszanne B MathCAD.

36. Ammpokcumarrust B MathCAD.

37. Jluneiinas perpeccust B MathCAD.

38. Tlonmunomuanbhas perpeccust B8 MathCAD.

39. Uucnennoe unrerpuposanne 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, Tapmonunueckuit ananus u cuare3 B MathCAD.
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45. Knaccuyeckuit M YMCICHHBINA crieKTpaabHbli aHaiau3 B MathCAD.
Kpumepuu oyenku: npuBeneHs B pa3zaene 2.

2.  Kpurepuu u mkajbl OlleHUBAHUS

JUisi  KOHTPOJIBHBIX MEPONPUATUNA (TEKYIIero KOHTPOJIsI) YyCTaHABIMBAETCA
MUHUMAJIbHOE ¥ MaKCHUMAaJbHOE€ KOJMYECTBO 0OajuioB B COOTBETCTBUHU C TaOJIHULIECH.
KoHTponbHOE MeponpusiTue CUMTACTCsl MPONACHHBIM YCIEIIHO MPU YCIOBHHM Habopa
KOJIM4YecTBa 0ayUIOB HE HIKE MUHUMAIIBHOTO.

Pesynbprar oOyueHusi MO MUCHUIUIMHE CUUTACTCS JOCTUTHYTHIM IPU YCIEHTHOM

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

Pazoenvt oucuunaunnl ®opma konmponn Kom.mecmeo oannos
min max

TUIbI COBPEMEHHBIX CUCTEM 3ader 10 18

acyeTa U MPOEKTUPOBAHUSL.
0O0630p CYIIECTBYIONIHMX CHCTEM | 3aueT 10 18
[pacuera ¥ NPOEKTUPOBAHUSL.
Pa3paboTka u npuMeHeHUe KouTposbHas paboTa Ha KOMIBIOTEPE, 3aIIUTa 10 18
cucTeM pacuera u Jab0paTOPHBIX PabOT, 3ader
[MPOEKTUPOBAHUSL.
'YHUBEpCaTbHBIE CUCTEMBI KontponpsHas paboTa Ha KOMITBIOTEPE, 3a4ET 10 18
MaTeMaTUYECKUX PacueTOB
MHxeHepHBIe pacdyeThl Ha KontponpsHas paboTa Ha KOMIIBIOTEPE, 3aIUTA 10 18
KOMIIbIOTEpE. Jab0paTOPHBIX PadoT, 3ader
3ayer 3auer 0 10
Hroro 50 100

[Ipu oueHUBaHUM pe3yJIbTATOB OOYUYEHHUS M0 AUCIMILUIMHE B XOJ€ TEKYIIETOo
KOHTPOJISI  YCIIEBAEMOCTH  MCIOJB3YIOTCS  CIEAYIOIIME KpUTEepuu. MUHHUMaIbHOE
KOJIMYECTBO OAJIJIOB BBICTABJISIETCA 00yYaroleMyCsl TIPH BBITIOJTHEHUU BCEX MOKa3aTesen,
JIOTYCKAIOTCS HECYIIECTBEHHBIE HETOYHOCTHU B U3JIOKEHUHU U O(POPMIICHUHN MaTepuara.

Haumenosanue,
Ilokazamenu 6vicmasieHus MUHUMAIbHO20 KOJIUYECMEA DAN106
o0bo3nauenue
JIaGoparopHast paboTa BBINOJIHEHA B TOJTHOM 00BEME.
[IpencraBneH oT4eT, coAepX ammidi HEOOXOAUMBIE PacyeThl, BBIBOJIBI,
JIabopaTtopHas 0(opMIIEHHBIH B COOTBETCTBUH C YCTAaHOBJICHHBIMU TPEOOBAHUSIMH.
pabota [TpogeMoHCTpHUPOBAH YIOBIETBOPHUTEIBHBIN YPOBEHB BIIAJICHHUS MAaTEPUAIIOM
Ipu 3amure J1abopaTopHOM paboThl, JaHbI MPABUIbHBIE OTBETHI HE MEHEe
yeMm Ha 50% 3a1aHHBIX BOIIPOCOB
[IponemoncTpupoBaH OBJIETBOPUTEIIbHBIN OBEHb BJIAJICHUS
KonTtpomnbHas POl pHp e p M a
MaTepUaJIOM.
pabota Ha o .
[IpaBusbHO perieno He MeHee 50% 3ananmii
KOMITBIOTEpPE

[IpomexyTouHas aTTecTalus no JUCHUIUIMHE TPOBOAUTCS B popMe 3auera.
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HtoroBass oneHKa MO JIUCUUIUIMHE MOXET OBITh BBICTABJI€HA HAa OCHOBE
pE3yJIbTaTOB TEKYLIETO KOHTPOJIS C UCIIOIb30BAHUEM CIIEAYIOUIEH IIKAJIBL.

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

Ecmu cymma 6anmnos cocraBisier 50 6amioB u 6osiee, 00ydarOmMACs TOMTyCKASTCs
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.

Bpewms Ha moarotoBky: 45 MUHYT.

[Ipy oueHuBaHWUM  pe3ydbTaTOB OOy4YeHHS 1O JIUCUUIUIMHE B  XOJIe
MIPOMEKYTOUYHOHN aTTECTAITMHU MCTIOIB3YIOTCS CIICIYIONINE KPUTEPHUH U TITKAJIa OIICHKH.

Ouenxka Kpumepuu oyenxu

OO0yuaronuiica AEMOHCTPUPYET 3HAaHHE OCHOBHOI'O y4eOHO-TIIPOrpaMMHOIO
Marepuana B 00beMe, He0OX0IMMOM JUTsl JajbHEHIIelH yueObl, yMeeT npume-
HSTh €r0 IPH BBHINOJHEHHH KOHKPETHBIX 3aJIaHUi, NMPeayCMOTPEHHBIX MpO-
rpaMMOii AUCIUIUINHEI

OOyyaronuiicsi 1eMOHCTPUPYET 3HAYHUTENbHbIE MPOOENTbl B 3HAHUSIX OCHOB-
HOTO y4eOHO-IPOrPaMMHOTO MaTepHuaia, JOMYCTUI NPUHIUITHAIBHbIE OIIHOKH
B BBIOJHCHUH MPEIyCMOTPEHHBIX INPOTpaMMOM 3aiaHMil U He

CrI0COOEH MPOIOIHKUTH 00yUeHIE

BaYTCHO»

«HC 3a4YTCHO»
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