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Lenv uzyuenusn oucyuniunot

®opMUPOBAHUE Y CTYJAECHTOB 3HAHHUI O TOM, YTO
pacueT ¥ aHaIu3 PalMOHAIBHBIX TAPAMETPOB JIFO00I
TEXHUYECKON U TEXHOJOTUYECKON CUCTEMBI MOTYT
OBITh 93Q(EKTUBHO OCYIIECTBICHBI C HUCIIOJIb30BAHHEM
KOMITBIOTEPHOU TEXHUKH, a TAKXKe O TOM, UTO C
Y4E€TOM COBPEMEHHBIX JIOCTHKEHUH B CO3JJaHUU
YHHUBEpPCAJIbHBIX CUCTEM Pacu€TOB MOXKET PeIIaThCs
3a/1aya CHUKEHUS 3aTpaT Ha MPOEKTHBIX dTanax
CO3/1aHUS TEXHUYECKUX CHUCTEM IyTEeM UX
MaTeMaTUYeCKOro ¥ KOMIBIOTEPHOTO MOACIIUPOBAHUS

Komnemenyuu, popmupyemeie ¢
pe3yibmame 0C60€HUA OUCYUNTUHDL

I1K-1. CnocobeH obecrneuuTs TEXHOJIOTMYHOCTh
KOHCTPYKLUHN J€TaJe¥ MAIIMHOCTPOCHUS CpEeIHEN
CJI0)KHOCTH

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memol)

Turnbl cOBpeMEHHBIX CUCTEM pacyera u
npoektupoBanusi. O630p CyIIECTBYIOMIUX CUCTEM
pacuera u npoexkTupoBanus. PazpaboTka u
MPUMEHEHHUE CUCTEM pacueTa U MPOeKTUPOBAHUS.
YHuBepcalbHbIE CUCTEMBI MATEMATHIECKHIX
pacueToB. MH)KeHEpHbIE pacyeThl Ha KOMITBIOTEpE.

Dopma npomercymounoi
ammecmayuu

3auer




1. Iesu v 3a1aun JUCHUILTHHBI

Heab nucuunauHbl — GopMHpPOBaHUE Y CTYIEHTOB 3HAHUN O TOM, YTO pPacyueT
U aHaJlIu3 palUOHAJIbHBIX MAapaMETPOB JIOOONH TEXHUYECKOM M TEXHOJIOTMYECKOH
CUCTEMBI MOT'YT OBbITh 3()(PEKTUBHO OCYIIECTBIEHBI C UCIIOJIB30BAHUEM KOMIIBIOTEPHOMN
TEXHUKH, a TaKK€ O TOM, YTO C YYE€TOM COBPEMEHHBIX JIOCTHKEHUI B CO3/1aHUU
YHHMBEpPCAJIbHBIX CHCTEM pPacue€TOB MOXET pellaTbcs 3ajada CHWKEHHUS 3aTpar Ha
IPOEKTHBIX 3Tamax CO3/aHUs TEXHUYECKHUX CHUCTEM MYTEM HX MaTeMaTUYECKOTO U
KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS.

OcHoBHBIE 32/124M Kypca:

—  OINpElNeNeHHEe  pOJM  KOMIBIOTEPHBIX  METOAOB  pacyera  IpHU
OCYILIECTBIICHUN TPOEKTUPOBAHUS COBPEMEHHBIX TEXHUYECKUX W TEXHOJOTHYECKUX
CUCTEM;

CHIDKEHHME 3aTpaT Ha MPOEKTHBIX JTallaXx CO3/aHUs TEXHUYECKUX CHCTEM
IIyTEM MX MaT€MaTHYECKOI0 U KOMIIBIOTEPHOTO MOJEIMPOBAHHU.

2. Iliiannpyemble pe3yJabTaTbl 00y4eHMsI
B pe3ynbpTaTe 0CBOCHMS TUCIUTIINHBI y CTYACHTA TOJDKHBI OBITH C(OPMUPOBAHBI:

3HaHus, npuodperaeMbie B X0/1€ 0CBOEHUS JUCITUIJIMHBI

Ne /it 3Hanus
1 OCHOBHBIG HpI/IHI_[I/IHBI HOCTpOGHI/I}I KOMHBIOTepHBIX METOA0B
2 MeTo10J10THSI CUCTEMHOTO PEIICHUSI MHKEHEPHBIX 3a7a4
3 CoBpeMEeHHBIE METO/IbI M CPE/ICTBA PEIICHUS HHXKEHEPHBIX 3a1a4 Ha DBM, obnactu ux
MPUMEHEHUS

YMmeHus, npuodperaemMblie B X0/1€ 0CBOCHUS TUCIUTIIHHbI

Ne ii/m1 YMeuus

1 [TpaBrIIbHO BBIOPATH CTPYKTYPY M METO/IBI IIOCTPOEHUS aJIFOPUTMa pacuera

[[prMEHUTHh KOMITBIOTEPHBIA METO/T B KOHKPETHOM 3a/1a4y€ MallIMHOCTPOUTEITHHOTO

2
[IPOU3BOJICTBA
HaBbikn, npuodpeTraemMbie B X01€ 0CBOCHUS JUCITUIIJIMHBI
Ne ii/mt Haspikn
1 Pemenus TUIOBBIX MHKEHEPHBIX 3a7ad Ha OBM




KOMHeTeHlII/II/I, npnoﬁpeTaeMble B X01€ OCBOCHHUA TUCHHUIIJINHBI

Komnerenuuu Nuaukatopsl 3aanusa Ymenuss |HaBbiku
[IK-1. Criocoben |[IK-1.1 HOpMATUBHO-TEXHUYICCKHEC U PYKOBOISIIIIHEC 1-3

obecreunTh NOKYMEHTHI B 00JIACTH TEXHOJIIOTUYHOCTH;

TEXHOJOTHYHOCTh [MOCIIEIOBATEILHOCTh ACUCTBUI MPU OIICHKE

KOHCTPYKITUH TEXHOJIOTMUECKUX KOHCTPYKITUH JeTaneit

JieTaneu MAIIMHOCTPOEHHUSI CPEJTHEN CIIOKHOCTH; KPUTEPUU

MAaIIHHOCTPOCHHUS [KAY€CTBEHHOW OIICHKH, OCHOBHBIC U

cpemHei BCIIOMOTaTeIIbHBIC TIOKA3aTeIN KOJTUYCSCTBEHHON

CJIO)KHOCTH OILICHKU TEXHOJOTHYHOCTH KOHCTPYKIMH JeTalIeh

MaIIHHOCTPOCHUS CPETHEHN CI0KHOCTH

TIK-1.2 BBISBIATH HETEXHOJIOTHYHBIE DJIEMEHTHI U
pa3pabaTeiBaTh MPEATIOKCHHS IO MOBBIIICHUIO
TEXHOJIOTUYHOCTU KOHCTPYKITUH JieTanei
MalIMHOCTPOCHUS cpenHei CIIOKHOCTH;
pacCUYNTHIBATh OCHOBHBIE W BCIIOMOTATEIIBHBIC
IOKa3aTelIn KOJIMYCCTBCHHOM OLICHKH
TEXHOJIOTHYECCKHX KOHCTPYKIIHI JIeTaneH
MaITHHOCTPOCHUS CPEIHEH CII0KHOCTH

1-2

[TK-1.3 BmaieTh aHAIM30M TEXHOJIOTHIHOCTH
KOHCTPYKITUH JIeTalIell MallTHHOCTPOCHHS CPeIHEH
CJI0’KHOCTH; Ka4eCTBEHHAS U KOJIMYECTBCHHAS
OTICHKA TEXHOJIOTUIHOCTH KOHCTPYKIIMH JIETAICH
MaITMHOCTPOCHHUS CPETHEH CI0XKHOCTH; pa3paboTKa
MPEIOAKESHIIA 10 U3MEHESHUIO KOHCTPYKITHHA
eraneid MalMHOCTPOEHHUS CPETHEN CIIOKHOCTH C
LIEJTBIO TTOBEIIICHUS X TEXHOIOTHYHOCTH

3. MecTo nucuuminHel B ctpykrype OOII

JuciuninHa —sBjIseTcs MCIMIUIMHOM 1Mo BbIOOpY, OTHOocuTca K Yactw,
dbopmupyeMoil yuacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH. biok 1 «uciuminasl
(MoyTIN ).

JucuurinHa u3ydaercst Ha 2 Kypce B 4 cemecTpe.

W3yyeHue AMCHUIUIMHBI Oa3upyeTcsl Ha 3HAHUSAX, YMEHMSIX W HaBBIKAX,
MOJTYYCHHBIX MPU OCBOCHHUM JUCIUILINH (Moayiei): Maremaruka, Madopmartuka,
HaueprarenbHast reoMeTpusi U MH)XeHepHas Tpaduxa, MeToabl KOMIbIOTEPHOTO
KOHCTPYUPOBAHUS.

[lepedenp mocHenyONUX JUCITUIUTHH (MOIYJIEH), 111 KOTOPHIX HEOOXOIUMBI
3HAaHWSA, YMEHHMS M HaBBIKHA, (OpPMUpYEMbIE [IaHHOW Yy4eOHON NHUCUUIUIMHON
(momynem): CucTemMbl aBTOMaTH3AllMM HMHXKEHEPHBIX pacueroB, JleTanu MaiiuH
U MEXaTpOHHBIX Mojayied, [IpoekTupoBaHME 3aroTOBOK B MAalIMHOCTPOCHUH,
[IpoexkTpoBaHuEe CpelCTB TEXHOJIOTUYECKOrO OCHAIIEHHUS, OCHOBBI TE€XHOJIOTUU
MaIIMHOCTPOEHUS, TEXHONIOTUs MAILIMHOCTPOCHHS.



4. CTpykTypa u coaep:kaHue QU CHUININHBI

4.1 CrTpyKTypa IHCHHUILIMHBI
Paznen o Pacnipenenenue tpyaoemkocTu

JUCIUTUIMHBI. = pasnena (B yacax) 1mo BujaM yaeOHOU
No dopma § 5 % paboTsI Conepxxanue
/| TPOMENYTOH § E:@[ % KORTAKTHAST CaMOCTOSITEJIbHOM

O aTTecTalluni £ NS CPC paboThI

(no R nek | mp | ma6 | KYA
cemecmpam)

1 2 3 4 5 6 7 8 10 11
Tuns 14 412 12 M3yueHue
COBPEMEHHBIX TEOPETHIECKOTO
CHCTEM pacyera U Marepuasa

1 [IpoexThupoBaHUI.
00630p 14 4 ) 12
CYLIECTBYIOIINX M3ydyeHue
CHCTEM pacyera U TEOPETHIECKOTO
[POCKTHUPOBAHHSI. Marepuasa

2
PaspaboTka u 14 4 2 12 M3yueHue
MPUMEHCHUE TEOPETHICCKOTO
CHCTEM pacyera U Marepuana,
3 [MPOEKTHPOBAHUS. MOIrOTOBKA K 3aIlUTe
maGopatopHOH
paboThI

'YHuBepcaIbHbIC 12 4 12 M3yueHue

CHCTEMBI TEOPETHIECKOTO
MaTeMaTHYECKUX Marepuasa

4 |pacueros
HHxeHepHbIC 16 4 2 14 M3yueHue
pacyeTsl HA TEOPETHIECKOTO
KOMITBIOTEPE. Marepuana,

MOIrOTOBKA K 3aIlUTe
maGopatopHOH
paboTEI




3ayer 2

0,3

1,7

IToxgroroBka k
3a4ery.

3auer
BBICTABIISICTCS C
Y4eTOM
pe3yIbTaTOB
TEKYIIETro
KOHTPOJIA
YCIIEBAEMOCTH.

HToro: 72

0,3

62

Kontpoinb

1,7

4.2 Conep:kanue

KOMIIeTeHI N

pa3/iesioB

Kypca

u  ¢opmupyemMbix B

HHUX

Ne
n/n

Pa3gen
JUCIHTITHHBI

Koani
KOMIIETEHIIMH
U
HHIMKATOPOB

3HaHuA

YmMmenus

HaBpiku

®opma
KOHTPOJIA

Tunut coepemennbix cucmem
pacuema u
npoeKmuposanu.
Crienman3upoBaHHEIE,
CHeIIMaTbHbIE,
YHHUBEPCAITBHBIC CHCTEMBI
pacueTa u MPOEKTHPOBAHUS
(CAD, CAM, CAE). CALS
TexHonorun. BoamoxxHoCTH M
HazHadyeHue. [IpenmymecTBa
1 HepocTaTku. [Ipobaemsr
a3pabOTKU W BHEJPCHUSI.

TIK-1.1, ITK-
1.2,TIK-1.3

1-3

1-2

3auer

0030p cyuiecmeyroujux
cucmem pacuema u
npoOeKmuposanus.
MathCAD, Mathematica,
MathLLAB, SolidWorks,
CosmoWorks, KOMITAC,
KOMIIAC Shaft, APM FEM,
IANSYS, ADEM wu np.
B03MOXHOCTH 1 Ha3HAYEHUE.
[TpeumyiiecTBa u
HegocTaTku. [IpoGiieMsr
[pa3pabOTKU ¥ BHEAPEHUSI.

MK-1.1, [IK-1.2, TTK-
1.3

1-3

1-2

3auer

\Pazpabomka u npumenenue
cucmem paciema u
npOEeKmMuposanusl.
[TpobnemMbl pa3paboTKH
CHCTEM Ha OCHOBE SI3BIKOB
MPOrpaMMHUPOBAHUSL.
[IpuMmeneHne yHUBEPCATBHBIX
CHUCTEM MaTEeMaTHYECKUX
pacderoB Mathematica,
MathCAD, MathLAB u np.

OCHOBHBIE CBEICHUS.

IK-1.1, ITK-1.2, TTK-
1.3

1-3

1-2

KontponeHas
pabota Ha
KOMIIBIOTEPE,
3amurTa
71ab0paTOPHBIX
pabot, 3ader




Ynueepcanvuvie cucmemoi
\MamemamuuecKux
pacuemos

Mathematica, MathCAD,
MathLLAB. [TpocTbie
BEIYUCIICHUS. Penenue
crucTeM ypaBHeHH. PaboTa ¢
MOCJIEe0BATENEHOCTSIMU.
3aKOHBI BBIYUCIICHUS
QIIeMEeHTOB MaTpuil. OYHKINH
1 rpaduKy GYHKIHUH.
MeTo bl OITUMU3AITUY.
HucneHHoe perieHue

mud pepeHImaTbHBIX
ypaBHeHui. HekoToprie
CTaHJIaPTHBIC (DYHKITUH.
[TporpammMupoBaHue B
VHHUBEPCAIBHBIX CUCTEMAX.
MonynsHoe
MpOrpaMMHUpPOBAHHE.

IK-1.1, ITK-1.2, TTK- 1-3
1.3

1-2

KontponeHas
pabota Ha
KOMIIBIOTEPE,
3a4er

\Hnotcenepnole pacuemsl Ha
Komnslomepe.

3amaya WHTEPIPETaIIH
CTaHJIAPTHBIX pacueToB
QJICMEHTOB TEXHUYECKUX
CHCTEM. 3anaua
AITOPUTMHU3AIIH u
ABTOMAaTH3AIIIU pacderos.
KommnbroTepHoe
QHIMAIIMOHHOE
MOJIETTUPOBAHIE TEXHUYECKUX
cucrem. [IporpammupoBanue,
DJIEMEHTBI  YIPaBICHUS B
MathCAD. Pemenne 3amad
OTITHMHU3AINH.
MaremaTnyeckass 00pabOTKa|
[pe3yIbTaTOB JKCIIEPUMEHTOB.
CraTucTHYECKHE METO/IB]
OIICHKM KauecTBa W3JCIU B
MalIMHOCTPpOCHUU. PerieHue
TUTIOBBIX MHXKEHEPHBIX 3a]ad
Ha OBM, B TOM uucie ¢
DIIEMEHTaMU

IK-1.1, ITK-1.2, TTK- 1-3
1.3

MpOrpaMMHUPOBAHUSI.

1-2

KontponeHas
pabota Ha
KOMIIBIOTEPE,
3aIurTa
nabopaTOPHBIX
pabot, 3ader

4.3 HaumeHoBaHHE TeM JIEKIHI, UX COJEPKAHUE U 00bEM B Yacax

n/n

Ne paznena
JUCIUILITHHDBI

HaumMeHoBaHue JIeKIIUHA

Tpynoem-
KOCTh
(uac)

1 Tunut cospemennbIX cucmem paciema u nPoeKmupoSanu.
Criernuain3upoBaHHbIe, CIICIUABLHBIE, YHUBEPCATBHBIC CHCTEMBI
pacdeta u npoektupoBanus (CAD, CAM, CAE). CALS
rexHonoruu. Bo3amoxxHoCTH U Ha3HauyeHue. [IpenmyiecTa u
HepocTatku. [IpoOiieMsl pa3pabOTKu U BHEIPCHMSL.

2

2 0030p cywecmeyouiux cucmem pacuema u npoeKmupoeanu.
MathCAD, Mathematica, MathLAB, SolidWorks, CosmoWorks,
KOMITAC, KOMITAC Shaft, APM FEM, ANSYS, ADEM wu np.




Bo3aMmoskHOCTH U HazHaueHue. [IpenmyliiecTBa U HEJOCTATKH.
[TpoGieMb! pa3pabOTKU ¥ BHEAPCHUSI.

Bcero 4

4.4 HauMeHOBaHHE TeM NMPAKTHYECKHMX 3AHSATHI, UX COJAEPKAHME U
00beM B yacax
[IpakTuueckue 3aHsITHS paOOYUM Y4EOHBIM IIJIAHOM HE MPETYCMOTPEHBI.

4.5 HaunmeHoBaHHE TeM JIa0OPATOPHBLIX PadoOT, MX COAEpP:KAHUE U
00beM B yacax

Ne Ne paznena HaumeHoBaHue J1a0opaTOPHBIX padoT Tpynoem-
n/n | AMCHMILVINHBI KOCTh
(uac)
1. |3 OcHoBBI pabotel ¢ MathCAD. Pemienne ypaBaenuit. O6paboTka 2

TaOJIMYHBIX JaHHBIX. MaTtemaTuueckas o0paboTka
PKCIICPUMEHTAIBHBIX JaHHBIX.

2. 5 UucnenHoe uHTErpHpoBaHue U quddepeHnupoanue. Perrenue )
OOBIKHOBEHHBIX JTU(D(EPEHIIMATBHBIX YPABHEHHHA.
Bcero 4
5. OueHouYHbIe MaTepPHUAJIbI AJIM TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH

4 l'lpOMe)KyTO‘lHOi/i aTTeCTallui Mo JUCHMILIMHE

JJ1st KOHTPOJIS PE3YNHTATOB OCBOSHUS TUCIUILIMHBI TIPOBOJISITCS.
- 3alMTa JaOOPaTOPHBIX padoT;
- KOHTpOJIbHAs paboTa Ha KOMITBIOTEPE;
- 3a4er.

llpumeuanue: oueHOUYHbIE MaTEpHUANIbl MPUBEACHBI B MPHIOKEHUU K paboyeit

mporpamMmme ANCHUIIMHBI.
HpOMe)KYTO‘-IHaH arrecranus 110 u”ToraM OCBOCHUA JUCIUIIIIMHBI — 3a4CT.

6. Y4yeOHO-MeTOAMYECKOE " uHpOpMaALIMOHHOE ob0ecrneuenue
JUCIUTLTHHEI

6.1. OcHoBHas JuTEpaTypa

1. Mokposa H.B. Hwnxkenepnoie pacu€étel B MathCAD. JlaGopatopHblit
NpPaKTUKyM [DIeKTpOHHBIA pecypc| : yueOHoe mocobue / H.B. Mokposa, E.JL.
I'opneesa, C.B. ATosiH. — DJIeKTpOH. TEKCTOBbIE NaHHble. — CapatoB: By3oBckoe
obpazoBanue, 2018. — 152 c. — 978-5-4487-0309-6. — Pexum goctymna:
http://www.iprbookshop.ru/77152.html

2. Meroasl ontumm3anuu B mpumepax B makete MathCAD 15. Yacte 1
[DnekTpoHHBIN pecypc] : yueOHOe mocodue / M.B. KynpsBuesa [u 1p.]. — DaeKTpoH.
tekctoBble gaHHbie. — CII6. : VYamBepcutrer MUTMO, HuCcTHTYT XOnoma u
oworexnomormii, 2016. — 166 c. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/67288.html



3. Mertonbl ontuMmuzanuu B mnpumepax B maketre MathCad 15. Yacte I
[DnexTpoHHBIN pecypc] : yuebHoe mocodue / C.B. PoikoB [ ap.]. — DJIEKTPOH.
tekcToBble nmaHHbie. — CII6. : YauBepcuter UTMO, 2016. — 178 ¢. — 978-5-
9906483-1-9. — Pexxum goctyma: http://www.iprbookshop.ru/67287.html

4. Ilpaktukym 1o pabore B Marematudeckom makere MathCAD
[OnekTpoHHBIN pecype] : yueObHoe mocodue / C.B. PeikoB [ np.]. — DIeKTpoH.
tekcTtoBble maHHbie. — CII6. : YuuBepcurer UTMO, 2015. — 87 ¢. — 978-5-
9906483-0-2. — Pexum ngoctyna: http://www.iprbookshop.ru/67566.html

5. WurepaktuBHbie cuctembl Scilab, Matlab, Mathcad [DnexTpoHHBII
pecypc] : yueOHoe nocobue / W.E. IlnenuHckas [u ap.]. — DIEKTPOH. TEKCTOBBIC
nanuele. —  Kazanb:  KazaHckuil ~ HallMOHANbHBIA  MCCIEIOBATENbCKUIM
TeXHoJIoTHueckuii yausepcuter, 2014. — 195 ¢. — 978-5-7882-1715-4. — Pexum
noctyma: http://www.iprbookshop.ru/62173.html

6. bacoB K.A. ANSYS [DnekTpoHHbIN pecypc] : CIpaBOYHUK MOJIb30BaTENS /
K.A. bacoB. — DOnekTpoH. TekctoBble naHHble. — CapartoB: IIpodobpaszoBanue,
2017. — 640 c¢. —  978-5-4488-0064-1. — Pexum  pocryna:
http://www.iprbookshop.ru/63588.html

7. Tammn H.b. IIpoekTupoBaHME H TPOYHOCTHOM pPACYET B CHUCTEME
KOMITAC-3D V13 [Onexrponnsiii pecypc] / H.b. 'anuH. — DNEeKTpOH. TEKCTOBBIC
nanubie. — Caparos: [Ipodobpazosanue, 2017. — 320 ¢. — 978-5-4488-0119-8. —
Pexxum noctyma: http://www.iprbookshop.ru/63953.html

6.2. lonosiHUTEILHAS JIUTEPATYPA

I. UYepenamkoB A.A., Hocos H.B. KowmnbeloTepHsie TeXHOJIOTHH,
MOJICIUPOBAHUE W aBTOMATHU3MPOBAHHBIE CHCTEMBI B MAIIMHOCTPOCHHUH: Yuel. IS
CTyH. BbIcHI. y4deO. 3aBeneHuit. - Bomrorpanm: Wsmarensckmii Jlom «UH-Dommoy,
2009. — 640 c.

2. OukoB B.®. Mathcad 14 nnst cTyneHTOB, MHKEHEPOB U KOHCTPYKTOPOB.
CII6.: BXB-Ilerepoypr, 2007. — 368 c.: ui.

3. Kupssanos J[.B. Mathcad 14. CI16.: bXB-IletepOypr, 2007. — 704 c.: w1

4. OrnpeneneHre ONTUMAIBHBIX PEXKUMOB OOpaOOTKM C HCHOJb30BAaHUEM
OBM. Tokapnas obpaboTka: Mertoa. ykas. k iab. padote / Camap. roc. TeXH. yH-T;
coct. B A Imutpues. - Camapa, 2003.

5. boromwob6oa M.H. CucremHbldi  aHanmu3 W MaTeMaTHYECKOE
MOJICIMPOBaHUE B MAIIMHOCTpOeHUU: ydeOHoe mnocobue / M.H. borosmoboBa;
Tomckul nNOJWTEXHWYECKMHA  yHuUBepcuteT. — Tomck: HM3n-Bo  Tomckoro
MOJINTEXHUYECKOTro yHUBepcuTeTa, 2010. — 123 c.

6. Ilopmmer C.B. KommbroTepHoe MoenupoBanne GU3NIECKUX MPOIECCOB B
nakete MATLAB: Yue6n. moc. ayis By3oB no Hamp. "WHb-ka 1 BbIY. TexH." - -
M.:T'opsiuas munus - Tenexom, 2003. - 592 c.:uo.

7. SolidWorks. KommbiorepHoe MoaeIMpoOBaHUE B MHKEHEPHON NMpaKTUKE /
A.A. Anamosckuii, A.A.Cobaukut, E.B.OnunnoB u ap. - - CII6.:bXB-IlerepOypr,
2005. - 800 c.:umn.

8. 3apyoun B.C. MaTemaTuueckoe MOACIUPOBAHUE B TEXHUKE: YUEOHUK IS
By30B mo TexH. cmern./ moa pena. B.C.3apybuna, A.Il.Kpumenko. - 2-e wusm.,
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crepeotun. - M.:13n-so MI'TY um. H.O. baymana, 2003. - 496 c. - MaremaTtuka B
TexH. yHuBepcurere. Boin. XXI, 3aki.

9. Ky3pmun, B.B. Maremarnueckoe MOJEIUPOBAHUE TEXHOIOTUYECKUX
MIPOIIECCOB COOPKU M MEXaHUYECKOW 00paboTKM m3nenuit MamuHocTpoeHus [ Tekct]:
yue0. moc. AJig By30B I10 HaIlp. MOJATOTOBKU OakanaBpoB U MaructpoB "TexHomorus,
000p. U aBTOMATHU3. MAITUHOCTP. MPOU3B-B", AUTIIOMHUP. criel-0B "KOHCTp.- TEXHOI.
obecrr. MammuHOCTp. TTpou3B-B" - - M.:Beicur. mik., 2008. - 279 c.:ui.

6.3. Ilepeyenr pecypcoB HHGPOPMANMOHHO-KOMMYHUKAIMOHHOW CceTH
HNuTepHer

1. MonenupoBanue cucrem: ydebnoe mocodome / U.A. Emuzapos, HO.D.
MaprembsinoB, A.I'. Cxuptnanze, A.A. TperbsikoB. - Tam60B: U3n-so ®I'bOY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

2. BerkacoB H.U., Ilcurun FO.B. I[lpumenenue metonoB Teopuu rpadoB u
JUHEHHOTO  MpPOTPAaMMHUPOBAHUS  JJIsi  pEUIEHUS  NMPOU3BOJCTBEHHBIX U
TEXHOJIOTMYECKHUX 3a7a4: MeToandeckue yka3zanus. - YiabssHoBck: Yl TV, 2001. - 36
c. (http://window.edu.ru/resource/324/26324)

3. bymenkeB E.M., bormanoB A.lO., borganos B.B. u ap. Matematuueckoe
MOJIETUPOBAHUE U HUCCJIEAOBAHUE TEXHOJOTMH W TEXHUKHA MPUMEHEHUS] CMa304HO-
OXJIAXKJAIOIINX KUAKOCTEH B MAIIMHOCTPOCHUM W METAJUTypruu. - YIIbSHOBCK:
Yal'TV, 2001. - 126 c. (http://window.edu.ru/resource/262/26262)

4. KoMIbOTEpHbIE METOAbl MATEMATUYECKUX UCCIIECIOBAHUN [DJIEKTPOHHBIN
pecypc] : MeToAMYecKue yKa3zaHUs K CaMOCTOSATEIbHON paboTe MO JUCIUTIIMHAM
«Yucnennsie MeTonp» u «KommbploTepHOe MoaenupoBaHue» / . — ODIEKTPOH.
TEKCTOBbIE JaHHble. — Jlumenk: JIumeukuii rOCyHapCTBEHHBIA TEXHUYECKUU
ynusepcuret, ObC ACB, 2013. — 30 c. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/55102.html

5. Kamanun H.B. Komnberorepnas rpaduka B cpene SOLID WORKS
[D5eKTpOHHBIN pecypc] : METOAMYECKUE YKa3aHUs JJIs BBIIOJHEHHS JIa0OpATOPHBIX
pabot / H.B. Kamanun. — DneKkTpoH. TeKCToBbIe AaHHble. — M. : MockoBckas
rocyJlapCTBeHHas akajeMusi BOAHOTO TpaHcnopta, 2009. — 72 c¢. — 2227-8397. —
Pexxum nocryma: http://www.iprbookshop.ru/46714.html

1. bacoB K.A. I'papuueckuit uatepdeiic kommiexkca ANSYS [DnexTpoHHBII
pecypc] / K.A. bacoB. — DieKkTpoH. TeKcTOBble mgaHHble. — CapaTos:
[IpodobpazoBanme, 2017. — 239 c. — 978-5-4488-0061-0. — Pexum nmoctyma:
http://www.iprbookshop.ru/63587.html

6.4. IIporpammHoe obecrieueHmne
JIntieaznonnoe I10:
1. Oneparmonnas cucremaWindows.
2. Ilpuxknagusie nporpammbel Microsoft Office (Word, PowerPoint, Excel).
3. Komnac-3D.
4. MathCAD.
CBoOomno pacupoctpansemoe [10:
1. Foxit Reader (pa6ota ¢ PDF-daitmamn).
2. 77Zip.
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3. Google Chrome.

6.5. MeToanveckne peKOMEHIAUMHU

1. OBcannukoB A.B. MeToanueckre peKkoMEeH1alliu 10 BBITIOTHEHHIO JIA00OPaTOPHBIX
paboT no aucuurinHe « KoMIbIoTepHbIE METO/IBI PEIICHUS] HHKEHEPHBIX 3a1au». —
['na3oB: ['1a30BCKUIl HH)KEHEPHO-3KOHOMHYECKUI HHCTUTYT, 2021 (351€KT. U3aaHue).

2. OscsHHukoB A.B. Meronuueckue peKOMEHJALMM MO  OpraHu3aluu
CaMOCTOSITENIbHON  paboThl 1o gucHumuinHe «KoMIbIOTEpHbIE METOIbl  PEIICHUs
WH)KEHEPHBIX 3a1au». — ['71a30B: ['71a30BCKUN MHKEHEPHO-3KOHOMUYECKUM HMHCTHUTYT,
2021 (271eKT. u3aHue).

6.6. DJIeKTPOHHO-0MOJIHOTEYHBbIE CUCTEMBI U JIEKTPOHHbIE 0a3bl JAHHBIX

1. baza nmanneix Hayunoit snexktponHoit Oubimoreku eLIBRARY.RU
https://elibrary.ru/

2. baza nanasix Web of Science https://apps.webotknowledge.com/

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

4. Nudopmarmonnas cucrema «Enunoe OKHO Jocryna K
obpasoBarenbHBIM pecypcamy» http://window.edu.ru

5. CrmpaBouHo-1ipaBoBas cucteMa «I apant» http://www.garant.ru

6. becrinatnast snekrponnas MuHtepHer OubOnmoTreka HOPMATHBHO-
TexHuueckoi nureparypsl TexJIut http://www.tehlit.ru/

7. baza maHHBIX MpodeccHOHANBHBIX CTaHIAPTOB MUHHUCTEPCTBA Tpyaa U
COIMaJIbHOM

3aIUTHI PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyyreestr-professionalnykh-standartov/

8. denepanbHas rocyaapcTBeHHas uH(OpPMaIMOHHAS cucreMa
«HarnmonanbsHast 351ieKTpoHHas 6udmorexkay http://H30.pd
9. DnexTpoHHO-0MOMoTeuHas cuctema [PRbooks

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

10. CrpaBo4HO-ITpaBOBast cucreMa Koncynpranrllnroc -
http://www.consultant.ru/

11. [Tpodeccuonanvhas cnpaBounas cucrema «Koaeke» - https://kodeks.ru/

12. HNudopmanmonnas cets «Texakcnept» - https://cntd.ru/

13. DNEeKTPOHHBIM  (OHJ HOPMATUBHO-TEXHWYECKOH ©  HOPMATHBHO-

npaBoBoii nunpopmaruu Koncopunyma «Konmexey - https://docs.cntd.ru/

7. MarepuajibHO-TeXHMYeCKOe oOlecrevyeHue AUCHUIIAHBI

NoNo Haumenosanue obopyoosannvix yuebnvix kaburemos, 00bexmos 0Jis. npo8eOeHUst 3aHImuil
n/n C nepeyHemM 0CHOBHO20 0O0PYO08aAHUS
YueOHas ayauTopus s IPOBEACHUS 3aHATHI JieKInoHHOTo Trma (aya. 201, 207, 407),
1 00opyToBaHHAsI KOMIUIEKTOM Y4eOHOUM MeOeNu i1t 00YJaroIIUXCs U MPETIo1aBaTes,

KOMITBIOTEPOM, IPOSKTOPOM, SKPAHOM H JIOCKOH.

YueOHast ayAuTOpus )i IPOBEACHUS 3aHATUI JIEKIIMOHHOTO THIIA, JIAOOPATOPHBIX padoT,
2 000pyToBaHHASI KOMIUIEKTOM Y4eOHOM MeOeNn 11l 00YJaroIIUXCsl U TIPETIo1aBaTels, J0CKOH,
9KPaHOM, POEKTOPOM, KOMITBIOTEPAMH C HEOOXOIMMBIM MTPOrPaMMHBIM O0ECTIEUECHUEM, C
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BO3MOYKHOCTBIO TTONKIIIOUEeHUA K cetn « aTeprer» (aya. 209).

YueOHast ayAUTOpHUs JJIs1 OPTaHU3AIMU U POBECHIS CAaMOCTOSTSIILHOW PabOTHI CTYICHTOB,
000pyZI0BaHHASI KOMILIEKTOM yueOHOW MeOeu st 00y4aroIuxcs ¥ MpernojiaBarelis, T0CKOH,
9KPaHOM, TIPOEKTOPOM, KOMIIBIOTEPAMHU ¢ HEOOXOJUMBIM MTPOTPAMMHBIM 00eCIieUeHHEM, C
BO3MOXKHOCTBIO MOKIIIOueHMs Kk cetu «MaTepueT» (aya. 209).

[Ipu HEeoOXxomumocTH pabodas mporpamMMma MUCHUTILIAHBI (MOIYJSI) MOXKET
OBITH alanTUpOBaHa JJIsI 00ecreueHus: 00pa3oBaTEILHOTO MPOIECCa WHBAIUIOB U
JIUI] ¢ OTPaHUYEHHBIMUA BO3MOXXHOCTSIMH 37I0POBBS, B TOM YHCIIC JIJII OOyUYEHUS C
NPUMEHEHHEM JIUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOrui. [lms 3Toro
TpeOyeTcsl 3asBJICHUE CTYJEHTa (€ro 3aKOHHOTO MPEeJCTaBUTENS) U 3aKIHOUYEHUE
MICUX0JIOrO-MeAuKOo-Tiefarornueckoit komuccuu (ITMIIK).
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JIucT yrBepkaeHuss pado4yeid mporpaMMbl JUCUUIIJINHBI
HA Y4eOHbIN roj

Pabouas mporpamma JTUCIUTUIMHBI (MOIYJIS) YTBEPIKICHA Ha BeJIcHUE YIeOHOTO
mpoiiecca B y4eOHOM TOTy:

«COITTACOBAHO»:
Yueonuii 3asedyrowuti kageopoti,
200 omeemcmeenHol 3a PIJ[

(noonucs u dama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpunosceHue

MUHOBPHAYKHU POCCHU

['ma3oBckuii MHKEHEPHO-9KOHOMHYECKUI MHCTUTYT ((pHiTHa)
DenepanbHOrO TOCYAapCTBEHHOTO OI0AXKETHOrO 00pa30BaTEIbHOIO
YUpEKACHUS BBICIIETO 00pa30BaHU
«xeBckuii rocy1apcTBEHHBINA TexHU4Yeckuid yHuBepcuteT umenn M.T. Kanamnukosa»

(TN2U (dpunuan) ®I'BOY BO «MxI'TY umenun M.T. Kananraukosa)

OLEHOYHBLIE CPEACTBA

IO AUCHUITJINHE
KOMHBIOTCDHBIC MCTOJbI PCIICHUA MHXKCHCPHBIX 3a1a4

Hanpasienue 15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OobecrneueHune
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

npoduns TexHonornu nudpoBoro MPOEKTUPOBAHMS U TPOU3BOJICTBA B
MaIIMHOCTPOEHNUH

YpOBEHb 00pa3oBaHMs: OaKaJaBprat

dhopma oOydeHus: 3a04Hast

00111ast TpyA0€MKOCTb JTUCIMIUIMHBI COCTABIISICT: 2 3a4eTHBIE €IUHHUIIBLI
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1. OueHoYHbIE CPEACTBA

OnennBanue GOpMUPOBAHUS KOMIIETEHIIMI MPOU3BOIUTCS HA OCHOBE PE3yJIbTaTOB
0o0yd4eHus, MPUBEIICHHBIX B M. 2 pabouel mporpammbl. CBs3b pa3aesioB KOMITCTCHITHA,
WHIUKATOPOB M (DOPM KOHTPOJIS (TEKYIIETO U MPOMEXYTOYHOTO) yKa3aHbl B TabiuIle
4.2 paboueit mporpaMMbl JUCITUTUTHHBI.

O1eHOYHBIE CPEACTBA COOTHECEHBI C pe3yJbTaTaMi OOYYeHHUS MO TUCIUILUINHE U
WHIUKATOpaMHu JOCTVIKEHUS KOMITIETCHIINH U MPEICTAaBICHBI HIKE.

DopMbl
Koabl koMneTeHIINN 1 Pe3yabTar 00y4yeHust TeKYILIero u
UHAMKATOPOB (3HaHUs, YMEHUs U HABbIKU) MPOMEKYTOYHOI0
KOHTPOJIA

[1K-1. Cnocoben obecnieunTh 3HaHMS: Konrponbras
TEXHOJIOTHYHOCTh KOHCTPYKIUH OCHOBHBIE TIPUHLUIBI TOCTPOEHHUS] paboTa Ha
neraneil MallMHOCTPOCHHUS CPEIHEH  [KOMITBIOTEPHBIX METO/I0B KOMIIBIOTEPE,
CJI0’KHOCTH IMeTomoyiorusi CUCTEMHOIO pPELICHMs 3alura
[1K-1.1 HOpMAaTUBHO-TEXHUYECKUE U  [MHKEHEPHBIX 3a/1a4 71a00paTOPHBIX
[PYKOBOJSININE JOKYMEHTHI B 007acTH |(COBpEMEHHBIE METOIBI M CPEICTBA pabot, 3ader

TEeXHOJOTUYHOCTH; [pEIICHUS MHKCHEePHBIX 3a11ad Ha DBM,|
MOCIIE0BATEIBHOCTD ICHCTBUN TP |00JIACTH UX IPUMECHEHUS
OIICHKE TEXHOJIOTHYECKUX

KOHCTPYKIUU JieTanen 'YMmenus:

MaITHHOCTPOCHHS CpeIHEi [IpaBUIEHO BBIOPATH CTPYKTYPY WU
CJII0KHOCTH; KPUTEPUHU KaYECTBEHHON |[METOIBI MIOCTPOCHUS aNropuTMa|
OILICHKH, OCHOBHEBIE U pacdeTa

BCITOMOTaTeJIbHbIE IOKA3aTeIH [IpMEHNUTH KOMITBIOTEPHBIN METOT B
KOJIMYSCTBCHHOM OIICHKHU KOHKPETHOMH 3a7aue

TEXHOJIOTMYHOCTH KOHCTPYKIIUU MaITUHOCTPOUTEILHOTO IPOU3BOICTBA
eTaneid MallMHOCTPOEHHUS CpeTHEN

CJIOKHOCTH IHaBbIKH:

[TK-1.2 BBISBIATH HETEXHOJOTUYHBIEC [PEIICHUS TUIOBBIX HHKEHEPHBIX
PIEMEHTHI U pa3pabdaThIBaTh Bamgad Ha OBM

MPEJI0KESHHS IO TTOBBIIICHUIO
TEXHOJIOTMUHOCTH KOHCTPYKIIUH
eraneid MallMHOCTPOEHUS CpeTHEn
CIIO)KHOCTH;, PACCUNTHIBATH OCHOBHBIE
11 BCTIOMOTaTeIbHBIC MMOKA3aTeNN
KOJIMYECTBEHHOM OIICHKU
TEXHOJIOTHYECKUX KOHCTPYKITHI
neTaneil MallMHOCTPOCHUS CpeTHEeN
CIIOKHOCTH

[1K-1.3 B1ageTh aHaTH30M
TEXHOJIOTHYHOCTH KOHCTPYKIIUU
neTaneil MalllMHOCTPOCHUS CpeTHEeN
CJIO)KHOCTH;, KaueCTBEHHAS U
KOJMYECTBEHHAS OIICHKA
TEXHOJIOTMUHOCTH KOHCTPYKIIUU
neTaneil MallMHOCTPOCHUS CpeTHEN
CIIO)KHOCTH;, pa3padoTKa MpeIoKeHHN
[0 U3MEHEHUIO KOHCTPYKIIUH aeTaneit
MAaIIUHOCTPOCHUS CPETHEN CIOXKHOCTH
C IIEITTBI0 TIOBBIIIEHHUS MX
TEXHOJIOTHYHOCTH
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Haumenosanue: 3amura 1a00paTopHbIX padoT.

Ilpeocmasnenue ¢ @OC: 3ananus U TpeOOBAHUS K BBIIOJHEHUIO MTPEICTABICHBI
B METOJIMYECKUX YKA3aHUAX MO JUCIUILTAHE.

Bapuanmul 3a0anuii: 3ananus 1 TpeOOBaHUS K BBINOJHEHUIO MPEACTABICHBI B
METOJMYECKUX YKA3aHUAX MO AUCIUILTUHE.

Kpumepuu oyenku: npuBeJIcHbI B pasiene 2.

Haumenosanue: xoutposabHas paboTa Ha KOMIIBIOTEpE.
Ilpeocmasnenue ¢ @OC: Habop BapUaHTOB 3aTaHUH.
Bapuanmul 3a0anuii:

Komnmponvnas paboma Nel
Pemienune ypaBHeHUN.
OnpenenuTh KOPHU YPAaBHEHUSI YUCIIEHHO U CUMBOJIBHO, CDABHUTH PE3YJIbTAThI.

Bapuant DyHKLHA Bapuant DyHKIHA
{ x — sinx = 0,25 17 xeos(2x+ )= —1
¥ -3 +9x-8=0 2% —3x* +15=0
3 tg(02+x)=x" +3 18 0,5 - 1=(x+2)
¥+ -Tx+1=0 30 -2 +x+1=0
3 (x+ 1) = c0s(0,3 + 0,4x) = 2 19 | cosx+2)—x +2+1=0
¥+’ —3x+4=0 2+ 3x-10=0
4 tg(2,3 +0,5x) = 3x + 2 20 x + In(2x+3)=0,5
27 -3 +x+1=0 —2 o x=0
5 2¢"' 4+ 3x+1=0 71 ¥ +4sin(x+1)=0
3t 44 —12x —1=0 Bt 4 126 -5=0
6 3%° + cos x+ D=1 53 e +5x - 1=0
o2 -1 -2=0 7x° — 2% + 3x-10=0
7 5xsin(2x + 1) = 0,43 - 2¢"*! — 3x+1=0
O -7 +2x—1=0 Ae( +2x—1D=1
g xcos(x +2) =x* —3x+1 24 X~ Cos 2x-1)=1
X+ +x-10=0 26 38 +3x7 —x+1=0
9 (x=3cos(x+2)=1 75 2x—lg(x+3)="7
2t -3 +x-1=0 t? () +x-1=0
10 sin(v+ 4/3) + 05x +2=0 | (1-x)e™ ' = 0,5
x4 —x-1=0 3sin’(x+ 1) —x" +x=2
1 xlgx+ 1) =1 - 2sin(x — /6) = x°— 0.5
2x3—9x2—6(3)x=0 o -8t —-17=0
arctgx — 1/(3x” =0 Scos(x+3)y=x-0,5
12 2 +x-3=0 28 3 +2-x20
Inx+{(x+17 =0 x=(logx+2)"" — 1
13 ¥ Z2405 =0 29 x4-x3i§2x2+3x—3=0
cos(x+0,5)=x (x-2ylgx-3) =1
14 2t +x-3=0 301 953 9@ _60x+1=0
5 (x—4) log, (x-3)=1 11 (" +2x-20)sin(x + 1) =1
3 48 +2x-1=0 & =x+1)°
16 ) e‘3*3—2x-;1=0 2 ?Zlca.-s(xg-l)2 = 2c+1
X +4x -8 -17=0 Iy +4x - 12 +1=0
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Komwmponvuas paboma Ne2

Uucnennoe auddepeHimpoBanue.
Hatitu mpousBoanyto. [Toctpouts rpaduku PyHKIIUN U TIPOU3BOTHOM.
Haiiti Hynu QyHKIMH U TOYKH SKCTPEMyMa.

151+

Bapuanr| @yukuus  |Bapuant QyHKIHA Bapuant| ®yHxuus
1 2(3x3 +4x2-x- 2] 5 (2.{2 - 1)\}1+ .1‘.2 3 v - gy?
1= )= 4 2
! 15y1+x ? 33 2(x" -4)
4 2x2 -x-1 5 (1+xs)\/1+x8 6 v X2
yz=— - y = A
W2+ dx : 1252 2v1-3x*
3
(- (4“‘:)3 («2 _3)\/;‘9 -3 Nt
7 _ 8 y— 9 ’ 12
y= 200 ’ 63 X9 (2+ x )
10 | (1+_-r.3/4)~ . v=xf’+x3—2 . (33—2)44“2
e ) _ 3 y= 3
_'r.3/" 1-x plile
. 3
1+ x~ Vx—1(3x+2 2y
13 Vzixq ]_4 y:w 15 o (1+" )
241+ 2x° Ax~ Y= 343
6 3
X +8x” —128 N2 x—2 2y ]
16 |v=t 8B g | V2re3(a2) 18 y=(1—x~]15f.€ il
8—x° X~ X
o e L A il . (2x+1)at —x
= 2 [ 2 yE=—
b od (.1. +5) xX°+5 e
_ 1-J§ y= : \}3_x2+x+1
22 v=2 1+ 23 (x+2)¥x> +4x+5 24 =3 T+l
(x+1) x+7 rx+1
25 |y=3-3 3 26 - = 27 |y=—5—
(x=1) 6N +2x+7 S oxT+x+l
28 |v= X +2 29 _(x+3)v2x-1 30 |v= 3t x
241-x* 2x+7 242
3 +4t - -2 S
31 |y=m 32 |y=der(draen) | - -
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YucneHHOe HHTETPUPOBAHUE.
Haiitu mepBooOpasnyio. Pesynprar mpoBeputh auddepeHurpoBanueM. Brraucinth
OnpeeTIeHHbI HHTErpall Ha oTpe3ke [1; 2].

BapuaHnt DOYHKIUA Bapuant DOYHKIUA

1 Jta-3x)e>ar 2 [arctgVAx —1dx

3 [(3x+4)e* dx 4 (42 - 2)cos 2xdx
5 | J(4-16x)sindxdx 6 | [(5x-2)e¥ax
7 J‘(l—6x)ez“dx 8 ‘[ln(xﬁ +4)a‘x

9 Jin(4x% +1)ax 10 | [(2-4x)sin2xdr
11 | Jarctedor—lde 12| [ (x-3)a
13 je_3x (2-9x)dx 14 Iarctgm&x
15 J.arctgmw: 16 Iarctg J5x—1dx
17 I(Sx +6)cos2xdx 18 I(Sx —2)cos Sxdx
19 J.( W2 - 3) 08 2xdx 20 I( 4x + 7)cos3xdx
21 | J(2e-5)cosdxdr 22 | f(8-3x)cos5udx
23 | J(x+5)sin3xax 24 | [(2-3x)sin2xdx
25 j( dx +3)sinSxdx 26 [(7x=10)sin 4xdx
27 | [(V2-8x)sin3xdy 28 jC;‘?x

Xdx .

29 jsin2 " 30 Ix sin~ xdx
3] J‘ Y :;53-";1“ 39 J-x2 +in x? dx
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Pemenne oObIKHOBEHHBIX TU(PPEpeHIINATbHBIX YPAaBHEHU.

Hantn pemenme 3amaun Komm, ncnons3ysa ABa pasnuuyHbix Metona. lloctpouts
rpauKd pPEIIeHU, OIEHUTh PACXOXKICHWE MEXIY PEHICHUSMH, MOTYyYEHHBIMU Pa3HBIMU
METO/IAMU.

Bapuant 3azaua Komn BapuanTt 3anaua Kommn
1 y+av=(1+x)e™ };2, v(0)=1 2 Wty = 2},2 Inx, y(1)=1/2
3 2(x'+y)=x7. y()=2 4 _v'+4.1r?'y:4(.1'5 +1)e4'x o y(0)=1

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

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

7 Bx+y)=y"lnx, y(1)=3 8
(o’ +y)=y"Ix, y(l) 3(0)=1

~

T _ S .
9 y+doy=4ye 1L(l_v" ) »0)=-1] 10 I +2xv=2xy "¢ L, w0)=-1

11 21?_)?'—3y=—(5x2+3)}-‘3, y(1)=1f'~f§ 12 3.@-"+5y:(4.‘r—5)y4, v{l)=1

» Ty —
2¥' +3ycosx=e" (2+3cosx) v,

13 14 3 .X’,}‘,'l'}’ :x}!.‘?, v{l)=3

$(0)=1 ( ) (1)

. 20y -3y =—-(20x7 +12}3°,
15 |y -y=2xy", y(0)=1)2 16
y(1)=1/242

17 |y +2xy= 2x3y3, v(0) = 2 18 |xv'+v= }_‘2 nx, v({l)=1

2y +3ycosx=(8+12 2yl .
19 ¥ +3ycosx=({ cosx)e v 20 4),;_'_}_,%}.:("9.,.8)3_2" }-‘2, ¥(0)=1

¥(0)=2

21 [8w/-2y=—(57+3)y%, y(1)=v2 | 22 [2(v+y)=n> ¥(0)=2

2y’+3ycosx :—e.ilt (2+3COS,\:) yi‘l ]

23 [y+xv=(x-1)e" v2, v(0)=1 24

¥(0) =1
25 }v’— v = xyg, v([)) =1 26 2(x}:'+ ’\_,.‘) = }!2 In x, y(]) =2
27 |¥+y=x°, ¥(0) = 28 |¥+2ycthx=ychx, y(1)=1/shl

20 2(}-"+.xy)=[x—l)exy2, y(0)=2 29 |v-yigx=—(2/3)y*sinx, y(0)=1

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

Haiitnu onTumaneHble pelieHHs] 3aJauyd JMHEHHOTO0 MpOrpaMMHUpPOBaHUs Trpado-
AHAJIMTUYECKUM METOJOM, HCCIeAys 3aJaHHYIO0 LeJeByI0 (QyHKIHo L(X) Ha MakCUMyM U
MUHUMYM, a TaKXe MMPU MOMOIIM BCTpOeHHbIX pyHKuuH Given-Maximize u Given-Minimize
B cucteme «MathCAD».

Ne papuanTa HUcxoaubie JaHHBIE
1 L(x)=4x1+3x2

x, +3x, 23

3x,-x,<6

2x,—x, 20

X, +x,<5

x 20

x, 20

2 L(x)=2x1+3x2

-5x, +3x, <15

2x, —5x, <10

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,20

5 L(x)=3x1+4x2
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—3x, +5x, <15
2x, —4x, <8
3x,+2x, 26
x 20

x, 20

L(x)=4x1:r’(7)x2
S5x, —x, 2

X, +Xx, 25

X, 23
2x,-3x, <0
x 20

x, 20

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

x 20

x, 20

L(x)=2x1+3x2

X —x,+220
3x,—2x,-6<0
2x,+x,-220
x, <3

x 20

x, 20

L(x)=2x1+5x2

X, +x,<2
X, —x, <=2
x, <2
x, 20

x, 20

10

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

x, 20

x,20

PemuTth 3aJlavy 110 TCMC «CraTucTuueckne METOAbI OLICHKH Ka4€CTBAa H3I[CJ'IHﬁ».

Ne papuanTa Hcxoanble TaHHBIE

Onpenenutb KOJMYECTBO TOAHBIX W OpakoBaHHBIX JeTanei (oOuiee
KoJimuecTBo Aetanedt — 450 mr.) auamerpom @40-0,16 MM, eciau cpenHee

KBAJPAaTUYECKOE OTKIOHEHME o W BEIMYMHA CMEUIEHMS A, =d —d, UMEIOT
3HAYEHMsI, YKa3aHHbIE HIDKE.

1 o =0,03; A,, =001
2 o =003; A, =+0,01
3 5=003; A, =0
4 o =0,04; A, =-0,02
5 o =004; A, =0

Omnpenenuth KOMMYECTBO TOAHBIX M OpakOoBaHHBIX JjeTaneidl (oOmiee
konnuectBo aertaneit — 200 mr.) amuuaod 130+0,1 mwm, ecnu cpeaHee
KBaJPaTHYECKOE OTKJIOHEHUE ¢ M BEIUYMHA CMELIEHHS A, =d —d,, UMEIOT

3HAUYCHM:, YKAa3aHHBIC HMKC.

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

OnTUMHU3UPOBATh PEKUMBI TOKAPHOW OOpaOOTKM OJHOW TMOBEPXHOCTH JETalll C
npUMEHEeHHeM mporpamMmHoro komruiekca «MathCADy, ucnonbs3ysi HCXOIHBIE TaHHBIE U
pacdeTHO-TpaHUUECKyI0 YacTh KypCOBOW paboThI Mo aucHuiuinHe «OCHOBBI TEXHOJOTUHU
MaIIMHOCTPOCHUS». 3a/1ady PemUTh rpado-aHATUTHIECKIM METOAO0M, a TaKKe MPU TOMOIIIH
BcTpoeHHo pyHkiuu Given-Maximize B cucteme «MathCADy.
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Coznath MareMaTHYeCKyl0 MOJENb C 3JEMEHTaMU MPOTPAMMUPOBAHUS B CUCTEME
«MathCAD».

OCHOBHBIE JaHHBIE IS PAacCYETOB CM. B PEKOMEHIYEMbIX YYEOHBIX M CHPaBOYHBIX
OCOOUSIX:

- CopaBouHuk TexHosora-mammuaoctpoutensi. B 2-x t. T. 2 / Ilog pen. A.M.
Hansckoro, A.I'. CycnoBa, A.I'. Kocunosoi, P.K. MemepsikoBa. 5-¢ wuzn. - M.:
Mamunoctpoenue-1, 2003. — 944 c.

- PemmieroB JI.H. [etanu mammun: Y4eOHHUK Ui CTYACHTOB MAalIMHOCTPOUTEIbHBIX H
MEXAHUYECKHUX CIEeIUAIbHOCTEN BY30B. — 4-¢ u3a. — M.: Mamunoctpoenue, 1989. — 496 c.

Ne Tema
BapHaHTAa
1 Co3aHne MaTeMaTUYeCKOM MOJICNIH JIJIsl pacyeTa COeIMHEHUM TYTOBOM CBAPKOM
2 Coznianne MaTeMaTHYecKOr MOJIEIIN JUIsl pacyeTa 3aKJICIIOYHbIX COSIMHEHNI
3 Co3nanue MaTeMaTHYeCKON MOJIENHU ISl pacueTa HUIUHIPUYECKUX COEAUHEHUN
C HATATOM
4 Co3nanne MaTeMaTHYECKONW MOJENH JiA pacueTa pe3bOOBBIX COCAMHEHUN MpU

Harpy>xC€Hnun CUJIaMu B IIJIOCKOCTHU CTBIKA

5 Coznilanne MaTeMaTH4ecKOr MOJIEIIN ISl pacyeTa IIMOHOYHBIX COEAUHEHUI

Co3nanne MaTeMaTHUYECKOM MOJENU MJii pacyeTa 3yObeB MHJIMHAPUYECKUX
3yOUaThIX KOJIEC HA KOHTAKTHYIO TPOYHOCTH

7 Co3nanne MaTeMaTHUYECKOM MOJENU MJisi pacyeTa 3yObeB MHJIMHAPUYECKUX
nepeaay Ha u3ruo

8 Co3maHne MaTeMaTHYecKOM Mojaenu Uisl pacyera Hecylled CcrocoOHOCTH
LENHBIX Tepeaay

9 Co3nanne MaTeMaTH4eCKOW MOJIEIH JIsl pacuyeTa INIOCKOPEMEHHBIX Mepeaayd

10 Coznianre MaTeMaTHYeCcKO MOJAEIH JUIsl pacyeTa IMUTMLEBBIX COEIUHEHNI

11 Co3nanne MaTeMaTH4ecKoW MOJAENU JJii pacuera 4YepBAYHBIX Iepenady Ha
MPOYHOCTH MO KOHTAKTHBIM HANPSKEHUSM

12 Co3znanne MaTeMaTH4eCKOW MOJIETH JIJIsl pacyeTa nepenad 3y0uaTbiIMu peMHSIMU

13 Cozntlanre MaTeMaTH4ecKOr MOJIEIIN ISl pacyeTa nepeaad BUHT-raika

14 Co3manue MaTeMaTHYECKOW MOJIENH JIsl pacueTa BajiOB HA MPOYHOCTh

15 Co3manue MaTeMaTHYECKOM MOJIENH IS pacyeTa MOJIMIUITHUKOB 110 CTaTUYECKOM
TPy30H0IBEMHOCTH

16 Co3manme MareMaTHYeCKOW MoOJeNM Ui pacdyera MOJIIMIHUKOB 10

I[HHaMquCKOﬁ IPpy301IOABEMHOCTH

17 Co3gaHne MaTeMaTH4YECKOM MOJENIM JJIsi pacyeTa YEpBSYHBIX Iepeaad Ha
MIPOYHOCTH MO HAMPSHKEHUSIM U3Tnda
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18 Co3nanne MaTeMaTUYECKON MOJIENH AJs pacueTa KOHUYECKUX 3yOuaThIX KOJec
Ha MPOYHOCTh

19 Co3nanne MaTeMaTU4YeCKOM MOJENH MJisi pacdyera CKOPOCTH pe3aHus Mpu
TOUYEHUU KOHCTPYKIIMOHHOH YTIIEPOIUCTON CTAIIN

20 Co3nlaHne MaTeMaTU4eCKOM MOJENH JJI1 pacueTa MOLIHOCTH W KPYTSAILIEro
MOMEHTa MIPU Pa3BEPTHIBAHUU CTAIIN

21 Co3nlaHre MaTeMaTU4YeCKOM MOJENH U1 pacdyera CKOPOCTHM pe3aHusl Ipu
pe3b0OHape3aHNH TT0 KOHCTPYKIIMOHHOM YTIEPOAUCTON CTan

22 Co3naHne MaTeMaTU4YeCKOM MOJENH JJId pacuyera CKOPOCTHM pe3aHusl Ipu
CTPOTAaHUU U J0JOJICHUHU KOHCTPYKLIIMOHHON yTIepOAUCTON CTalu

23 Co3nlaHre MaTeMaTU4YeCKOM MOJENH i1 pacdyera CKOPOCTHM pe3aHusl Ipu
CBEPJICHUU CTaIIU

24 Co3nlaHre MareMaTH4ecKod MOJENH JUIsl pacyeTa MOIIHOCTU IpPH CBEPJIEHUU
cTanu

25 Co3nanne MaTeMaTHU4YeCKOM MOJENH MJisi pacdyera CKOPOCTH pe3aHus Npu
paccBepIMBaHUM U 36HKEPOBAHUU CTAIU

26 Co3nlaHre MareMaTH4eCKOM MOJENu JUisl pacuera MOLIHOCTH, KpPYTSAILIEro
MOMEHTa U OCEBOM CHJIbI pE3aHUs IPU PACCBEPIMBAHUH U 36HKEPOBAHUU CTAIIU

27 Co3nanne MaTeMaTHUECKOM MOJENW JUIsl pacuera peXHMOB pE3aHHs MpH
UM (OBAHUU KOHCTPYKLIMOHHOM YIIIEpOAUCTOM CTaIu

28 Co3nlaHne MaTeMaTU4YeCKOM MOJENH JJIA pacuera CKOPOCTHM pe3aHusl Ipu
pa3BEepPThIBAHUN CTAJIN

29 Co3laHne MaTeMaTU4YeCKOM MOJENH U1 pacuyera CKOPOCTHM pe3aHusl Ipu
(pe3epoBaHUU KOHCTPYKIIMOHHOM YIIIEpOAUCTOMN CTAIN

30 Co3naHne MaTeMaTHYECKONM MOJENH JUIsl pacueTa KpPYyTALIEro MOMEHTa U CHJIb
pe3anus npu (ppe3epoBaHUN KOHCTPYKLIMOHHON YIJIepOIUCTON CTaIN

31 Co3nanne MaTeMaTHMUECKOHM MOJAENM JUIsl pacuera peXHMOB pEe3aHMsl IpU
OPOTATMBAaHUM KOHCTPYKLIMOHHOW yIJIEpOAUCTOMN CTaIu

32 Co3naHne MaTeMaTHMUECKOM MOJAENM JUIsl pacuera peXHMOB pE3aHHsl IpU
pa3pe3aHuu CTaau

33 Co3naHue MaTeMaTHYECKON MOJIEH Ui pacyeTa MOILIHOCTHU NpU (hpe3epoBaHUU
KOHCTPYKLIMOHHOH YIJIEPOIUCTON CTaIN

34 Co3naHne  MaTeMaTM4ecKOW  MOJAENM I pacueTa  MOLIHOCTH  IpH

pe3bO0OHApe3aHnU M0 KOHCTPYKIIMOHHOM YTIEPOIUCTON cTaln

TpeOoBaHUsI K BBIMOJHEHUIO TEXHUYECKUX pacueToB B cucteMe MathCAD

1. Bece PpaCdYCTHBIC OTallbl JOJIKHBI COIIPOBOXAATBCA TCKCTOBBIMHM KOMMCHTAPHUAMU,

Ta6J'II/II_IaMI/I, HOMOI'PaMMaMH, CXEMaMH U PUCYHKaMMU. O0Bem KOMMCHTAapHUEB JOJIZKCH OBITH
A0CTATOYHBIM JIA ACHOT'O IIOHMMAaHUWA ITOCICJOBATCIIBHOCTU U CTPYKTYPBI paCcd€TOB.
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2. Homorpammsl 1 TabJu4HbIE JaHHBIE JOJKHBI JaBaTh BO3MOXHOCTh MCIIOJIb30BaTh
UX B CTPYKTYpEe aBTOMAaTU3MPOBAHHOIO pacuera Oe3 pydyHOro BBOjAA (omepamuu c
MacCHUBaMU, MHTEPIOJSAIIMOHHBIE (PYHKIIMH, JIEMEHTHI TPOrPAMMUPOBAHUS U T.1.).

3. Pacuer nomxeH OBbITH IPEICTABIEH CAEAYIOLIEM B BUJE:
Ha3BAHHUE;
CBEJICHHSI O paCYETHOM Mporpamme (CKpbITas 00J1acTh);
HEOOXOUMbIE ICKU3bI, CXEMBI, TAOJIUIIbI U APYTUE HATJISAHbIE MaTEpUAIbI;
UCXOJHbIE TaHHBIC;
pacueT (CKpbITast 00J1aCTh);
OKOHYATEJIbHBIE PE3yNIbTaThl pacyeTa.

OcHOBHBIE 3TaIbl padOTHI

1. IlocranoBka 3amaun. PaccMoTperb METOOUMKY pacyeTa, TMPUBEACHHYIO B
BEIODAHHOM HWCTOYHHMKE (mocoOuu, cmpaBoyHuke). I[lpy HEOOXOIUMOCTH TpPUBICYD
JOTIOTHUTENbHBIC W3MaHus 10 Kypey «Jleramm wmammny, «[Ipomeccsl u  omepanuun
dbopmooOpazoBaHus (pe3aHUE MATEPHUATIOB)H.

2. Anroputmusanusi. CoCTaBUTh CTPYKTYpY pacuera (IUiaH). BeiienuTs ncxoaHble
JaHHBIE U TAHHBIE, TIOJy4YaeMbI€ B PE3yJIbTaTE pacyera.

3. Hurepnperauus. OnpenenuTb METOAbl Peau3aliid PacueTHBIX 3TAlOB B CUCTEME
MathCAD. Omnucatre HEOOXOAMMBIE  YCJIOBHS, (QYHKIHH, MPOTPaMMbI-PYHKIIUH,
MHTEPHOJSLUOHHBIE PYHKIIMU, MATPUILIbI TAOJIMYHBIX 3HAYSHUH U T.1.

4. Peanuzanus. PeanuszoBath Bce pacuetHble dtanbl B MathCAD B crporoi
MOCJIEIOBATEIBHOCTH.

5. Odopmnenue. J1o0aBUTh KOMMEHTApUH, HEOOXOAUMBbIE /ISl BBIIIOJIHEHUS pacuera
B aBTOHOMHOM pEXHUME 03 MpPHUBJICUYECHUS HCTOUYHUKOB (OMUCAHUSA, TAOIUIBI, CXEMBbI,
PUCYHKH, MOJICIIN ).

Kpumepuu oyenxu: npuBeeHbI B pa3jaeie 2.

Haumenosanue: 3a4er.
IlIpeocmaesnenue ¢ @OC: niepeyeHb BOIPOCOB.
Bapuanmul 3a0anuii:
I. TeXHOMOTrMYHOCTh KOHCTPYKLMH JI€TAJIE  MAaIIMHOCTPOCHUS  CpEeaHEN
cnoxknoctu (u3 [1K-1).
2. Tunsl COBpEMEHHBIX CUCTEM pacueTa U IPOCKTUPOBAHMUS.
3. Cneuuanu3upoBaHHBIEC, CHECLMAIBHBIC, YHUBEPCAIbHBIE CHCTEMBI pacyeTa U
IIPOEKTUPOBaHMs. Bo3MokHOCTH 1 Ha3HadeHHe. [IpenmyinecTsa 1 HETOCTaTKU.
4. Crnennanu3upoBaHHbIE, CIELUAIbHBIC, YHUBEPCAIbHBIE CUCTEMBI pacyera M
npoektupoBanud. [Ipo6nembl pa3paboTKu U BHEAPEHUSI.
5. CALS TtexHonoruu. Bo3moxxHoCTM U Ha3zHaueHue. IIpeumyimiectBa u
HepocTaTku. [IpoOaembl pa3pabOTKU 1 BHEIPEHHUS.
6. O030p CyIIECTBYIOMINX CUCTEM pacyeTa W MpoeKTupoBaHus. BosmoxHOCTH U
HaszHadyeHwue. [IpenmyiectBa u HegocTaTku. [Ipodnembl pa3paOOTKu 1 BHEIPEHHUSL.
7. MathCAD. Bo3moxxHoctu u HazHaueHue. [IpenmMyiiecTBa u HEIOCTATKH.
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8. Mathematica. BoamoxHocT u HazHaueHue. [IpenMyIiecTBa U HEIOCTATKH.

9. MathLAB. Bo3moxxHoctu 1 HazHaueHue. [IpenmyiiecTBa u HeJJOCTATKH.

10. SolidWorks, CosmoWorks. Bo3moxknoctu u HazHaueHue. [Ipenmyriiectsa u
HEJOCTATKHU.

11. KOMITIAC, KOMIIAC Shaft, APM FEM. Bo3M0XHOCTH M Ha3Hau4e€HHUE.
[IpenmymiecTBa U HEAOCTATKH.

12. ANSYS. Bo3moxkHOCTH 1 HazHaueHHe. [IpenmyniecTBa 1 HEAOCTATKH.

13. ADEM. Bo3moxkHOCTH U Ha3HaueHue. [IpeumMyniecTsa 1 HEIOCTATKHU.

14. Pa3paboTka cucteM pacuera W mpoektupoBaHusi. [IpoGnembl pazpaboTku
OCHOBE SI3bIKOB ITPOTPaMMHUPOBAHUS.

15. PazpaboTka cuctem pacuera M OpoekTupoBaHus. PaszpaboTtka ¢
UCIIOJIb30BAaHUEM YHHMBEPCAJIBHBIX CHUCTEM MaTeMaThyeckux pacueToB Mathematica,
MathCAD, MathLAB u np.

16. YHuBepcanbHble CUCTEMBbl MaTeMaTW4YecKux pacuetoB Mathematica,
MathCAD, MathLAB. OcHOBHBIE CBEICHHS.

17. Ilpoctsie Beruucienus. Pemenne cucrem ypaBuenuii B MathCAD

18. PaboTa ¢ mocienoBaTeaIbHOCTIMU. 3aKOHBI BBIYUCICHUS JIEMEHTOB MATPUIl B
MathCAD

19. ®ynkuuu u rpaduku pynkuui B MathCAD

20. Pemenue 3amau ontumuzanuu B MathCAD

21. Yucnennoe pemenue nudpdepennuanbubix ypaBuenunit B MathCAD

22. Hekortopsie ctanaapTabie pyHkuuu B MathCAD

23. IIporpaMMupoBaHuE B YHUBEPCAIbHBIX CUCTEMAX.

24. MoaynbHOE POrpaMMHUPOBAHUE.

25. OcHoBbI TexHu4eckux pacuetoB B MathCAD.

26. 3agaya MHTEpIpETAlMU CTAHJAPTHBIX PACUETOB BJIEMEHTOB TEXHHUYECKHUX
CUCTEM.

27. 3agaya anrOpuTMU3ALMHA U aBTOMATHU3aL[UU PACYETOB.

28. IIporpammupoBanue, 3eMenThl yrnpasienus B MathCAD.

29. KomnbroTepHOE aHUMAILIMOHHOE MOJICIMPOBAHUE TEXHUUECKUX CUCTEM.

30. Maremartnyeckasi 00paboTKa pe3yiabTaToB 3KcrepuMenToB B MathCAD

31. CratucTrdeckrue MEeTO/Ibl OLICHKH KaYeCTBA U3/EINI B MAIIIMHOCTPOECHUU

32. UtepaliuoHHbIE METO/BI.

33. CuMBOJIBHOE pelleHHe YpaBHEHHM U cucTeM ypaBHeHuit B MathCAD.

34. Unarepnossius B MathCAD.

35. Tlpenckazanue B MathCAD.

36. Anmpoxcumariusi B MathCAD.

37. Jluneitnas perpeccusi B MathCAD.

38. TlomunommanbHas perpeccusi B MathCAD.

39. Yucnennoe unrerpupoBanue B MathCAD.

40. Yucnennoe muddepenuuporanue B MathCAD.

41. CumBonbpHOE HHTerpupoBanue u auddepennuposanne B MathCAD.

42. 3anaya Komm. Pemenne 3anaun Komm cpencrsamu MathCAD.

43. CuMBOJIbHOE pelleHUEe JUHEHHBIX [uddepeHanbHbIX YpaBHEHUI B
MathCAD.

44. Tapmonndeckuit aHaim3 u cuHTe3 B MathCAD.

27



45. Knaccudeckuil 1 YMCIeHHBIN CIIeKTpaibHbIi aHanu3 B MathCAD.
Kpumepuu oyenxu: nipuBeqieHbl B pazjene 2.

2. Kpurepum u mkaJjbl OlleHUBAHUSA

JUisi  KOHTPOJIBHBIX MEPONPUATUNA (TEKYIIero KOHTPOJIsSI) YCTaHABIMBAETCA
MUHUMaJIbHOE ¥ MaKCHUMaJbHOE KOJMYECTBO OajsioB B COOTBETCTBUHU C TaOJIMLIEH.
KoHnTponbHOe MeponpusiTHe CUMTAETCS MPONACHHBIM YCIHEIIHO MPU YCIOBHH Habopa
KOJIM4YecTBa 0aJUI0OB HE HIXKE MUHUMAIIBHOTO.

Pesynbrar oOyueHus: 1Mo MUCHUIUIMHE CUUTAETCS JOCTUTHYTHIM MPU YCIEHTHOM

MPOXOXKJICHUH OOYyYaIOIMMUMCS BCEX KOHTPOJBHBIX MEPOMPHUATHA, OTHOCSAIIUXCS K
JAHHOMY PE3yJIbTaTy O0y4YEeHHUS.

Pazoenwvt oucyunnunwi Konuuecmeo 6annoe
Dopma Konmpoan ;
min max

THITBI COBPEMEHHBIX CUCTEM 3auer 10 18
pacuera ¥ MPOSKTUPOBAHUS.
0030p CYHIECTBYIOIIUX CUCTEM | 3a4eT 10 18

acyera M MPOSKTUPOBAHUS.
PazpaboTka u mpuMeHeHHE KonTtposbHast paboTta Ha KOMITBIOTEpE, 3aIHTa 10 18
CHCTeM pacueTa u J1a00PaTOPHBIX PaboT, 3a4yeT
[TPOCKTHPOBAHHUSI.
'YHUBEpCaTbHbIE CUCTEMBI KonTponsHas pabota Ha KOMIBIOTEPE, 3a4ET 10 18
MaTeMaTHYECKUX PACUCTOB
MHXeHepHbIe pacyeThl Ha KontpoineHas paboTa Ha KOMIBIOTEpE, 3aIIUTA 10 18
KOMIIBIOTEPE. J1a00paTOPHBIX PaboT, 3ayeT
Bauer 3auer 0 10
HToro 50 100

IIpy oneHMBaHMM pPE3yJIbTATOB OOYYEHHS MO JUCHMILNIMHE B XOJ€ TEKYLIETOo
KOHTPOJISI  yCIIEBAEMOCTH HCIIOJIB3YIOTCA  CIEAYIOIIME KpUTEepUU. MHUHHMabHOE
KOJIMYECTBO 0aJIOB BBICTABISIETCS 00yYaronieMycsl IPU BBITIOJIHEHUH BCEX MOKa3aTeseil,
JIOTYCKAIOTCS HECYILIECTBEHHBIE HETOYHOCTHU B U3JIOKEHUU U 0(OPMIICHUH MaTepHraa.

Haumenosanue,
Iokazamenu 6vicmagieHUs MUHUMAIbHOZ0 KOIUYUECMEA 0106
00o03HaueHue
JlaGopaTopHasi paboTa BBIIOJIHEHA B TIOJTHOM 00bEMeE.
[IpencraBnen oTder, coAepxkamuid HEOOXOAMMBIE PACYEThl, BBIBOJIBI,
JlaGoparopnas 0 OpMJICHHBII B COOTBETCTBUU C YCTAaHOBJIECHHBIMU TPEOOBaHUSIMHU.
paborta [IponemMoHCTpUpPOBaH YIOBIETBOPUTEIBHBIN YPOBEHD BIAJACHUS MAaTEPUATIOM
MpU 3alIuTe JIA0OPATOPHOM PabOTHI, TaHbI MPABHJIBHBIC OTBETHI HE MEHEE
yeM Ha 50% 3aaHHBIX BOIIPOCOB
ITpoxemoHCcTpHpOBaH OBJICTBOPHUTEIIHHBIN OBCHb BJIaJCHUS
KontponbHas POl pHp e p yp A
MaTEPHUATIOM.
pabota Ha 0 .
[TpaBunbHO pemeno He MeHee 50% 3amanmuii
KOMITBIOTEPE

[TpomexyToUuHast aTTECTAIHS 10 TUCIUTUTNHE POBOAUTCS B OpME 3a4eTa.
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WToroBass oOIlCHKAa MO JUCIHUIUIMHE MOXET OBITh BBICTABJICHA HAa OCHOBE
PE3yIbTATOB TEKYIIEr0 KOHTPOJIS C UCIOIb30BAHUEM CIICAYIOIICH IIKAJIBI.

Ecnmu cymma HaOpaHHBIX 0amuioB MeHee 50 — oOydaromuiicss HE JOMyCKaeTcsl 10
MPOMEKYTOYHOM aTTeCTaIuH.

Ecmu cymma 6annoB cocraBiser 50 6amioB u 6osiee, 00ydarOmuiAcs TOMyCKAeTCs
10 3a4era.

Eciu cymma GamnoB cocrtasisier ot 80 go 100 6amnoB, oO0yyarouiuiicss MOKeT
PETEHI0OBaTh HA ABTOMAaTHYECKYIO OIICHKY «3a4TCHO.

buier k 3a4eTy BKJIKOYAET 2 BOIPOCa.

[IpomexxyTouHast arrecTrauus MPOBOAMUTCS B ayAUTOPUU B (OpPME YCTHOIO
ompoca.

BpeMst Ha moaAroToBKyY: 45 MUHYT.

[Ipu oueHMBaHUM  pe3yJbTaTOB OOy4YeHUsT MO JUCHUIUIMHE B  XOJE
MMPOMEXKYTOUYHOW aTTECTALMU UCTIOJIB3YIOTCS CIEAYIOIINE KPUTEPUH U IIKala OL[CHKHU.

Ouenxa Kpumepuu oyenxu

OOy4aronuiicss IEMOHCTPUPYET 3HAHWE OCHOBHOTO YYE€OHO-IPOTPaMMHOIO
MaTepuaia B 00beMe, HCOOXOIUMOM ISl JalIbHEHIIICH y4eObl, YMEET MpHUMe-
HSTh €ro MPH BBIMOJHEHUH KOHKPETHBIX 3aJaHHUi, MPEAyCMOTPEHHBIX IpPO-
rpaMMO#i ANCHIUTUTHHBI

OOy4aronuiicss IEeMOHCTPUPYET 3HAYUTEIbHBIC NPOOECTBI B 3HAHHUAX OCHOB-
HOTO y4eOHO-IIPOrPaMMHOT0 MaTepHala, JOMYyCTHI IPUHIUIHAIbHBIE OLIHOKU
B BBINOJIHEHUH MPEIyCMOTPEHHBIX MPOrpaMMON 3aJaHUi W He

CrIocoOeH MPOJIOIHKUTH 00YICHIE

«GBadYTCHO»

«HEC 3a4YTCHO»
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