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Yacte, hopMupyemMasi yauaCTHUKaMHU
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Jucuummuael (MOIYNN) IO BEIOOPY

Tpyooemxocms (3.e. / uacwt)
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Lenv uzyuenusa oucyuniaunot

@opMUPOBAHUE Y CTYIEHTOB 3HAHUH O TOM, YTO
pacueT ¥ aHaIHM3 PAMOHAIBHBIX MApaMETPOB JTHOOOU
TEXHUYECKOM M TEXHOJOTMYECKOW CHCTEMBI MOTYT
OBITh 3()(HEKTUBHO OCYIIIECTBIICHBI C UCIIOIH30BAHUEM
KOMITBIOTEPHOW TEXHUKH, a TaKke O TOM, 4YTO C
Y4ETOM COBPEMEHHBIX JOCTH)KEHHH B CO3JaHUU
YHHUBEpPCAJIbHBIX CHCTEM PACUY€TOB MOXET pelaThes
3a/laya CHUKEHUSl 3aTpaT Ha MPOEKTHBIX ATarnax
CO3/aHMA  TEXHUYECKMX  CHUCTEeM  IyTeM  HuX
MaTeMaTUYeCKOr0 ¥ KOMIBIOTEPHOTO MOACIUPOBAHUS

Komnemenyuu, popmupyemeie ¢
pe3yibmame 0C60eHUA OUCYUNTUHDL

I1K-1. CnocobeH obecrneuuTs TEXHOJIOTMYHOCTh
KOHCTPYKLUHU J€TaJed MAIIMHOCTPOCHHUS CpeIHEN
CJI0KHOCTH

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memol)

Tunsl  COBpeMEHHBIX  CHCTEM  pacueTa U
npoektupoBanus. O030p CYHIECTBYIOIIUX CHCTEM
pacuera W  mpoekTupoBaHus. Paszpaborka U
MPUMEHEHHE CHUCTEM pacyeTa M MPOEKTUPOBAHUS.
YHuBepcainbHble CUCTEMBI MaTeMaTHYECKUX
pacueToB. MH)KeHEpHbIE pacyeThl Ha KOMITBIOTEpE.

Dopma npomercymouHnou
ammecmayuu

3auer




1. Heau v 3a7aun JUCHUILTHHBI

Heab nucuunauHbl — GopMHpOBaHUE Y CTYIEHTOB 3HAHUN O TOM, YTO pacueT
U aHaJIu3 palUOHAIbHBIX MAapaMETPOB JIOOONH TEXHUYECKOM M TEXHOJIOTMYECKON
CUCTEMBI MOT'YT OBbITh 3()(PEKTUBHO OCYIIECTBIEHBI C UCIIOJIIB30BAHUEM KOMIIBIOTEPHOMN
TEXHUKH, a TaKK€ O TOM, YTO C YYE€TOM COBPEMEHHBIX JIOCTH)KEHUI B CO3/1aHUU
YHHMBEPCAJIbHBIX CHCTEM pPAacue€TOB MOXET pellaTbcs 3ajada CHWKEHUS 3aTpar Ha
IPOEKTHBIX AdTanax CO3/aHUs TEXHUYECKHUX CHUCTEM IYTEM HX MaTEMAaTUYECKOTO U
KOMIIBIOTEPHOI'O MOJICIUPOBAHUS.

OcHoBHBIE 32/124M Kypca:

—  OINIpElEeNeHHEe  pOJM  KOMIBIOTEPHBIX  METOJOB  pacyera  IpHU
OCYILIECTBIICHUN TPOEKTUPOBAHUS COBPEMEHHBIX TEXHUYECKUX M TEXHOJOTHYECKUX
CUCTEM;

CHIDKEHHUE 3aTpaT Ha IPOEKTHBIX JTallaXx CO3/aHUs TEXHUYECKUX CHCTEM
IIyTEM MUX MaT€MAaTHYECKOI'0 U KOMIIBFOTEPHOT'O MOJEIMPOBAHUS.

2. Ilinanupyemble pe3yJabTaTbl 00y4eHMsI
B pe3ynbpTaTe 0OCBOCHMS MTUCIUTIINHBI y CTYJACHTA TOJDKHBI OBITH C(OPMUPOBAHBI:

3HaHus, npuodpeTraeMbie B X0/1€ 0CBOEHUS JUCITUIJINHBI

Ne /i 3Hanus
1 OCHOBHBIG HpI/IHI_[I/IHBI HOCTpOGHI/ISI KOMHBIOTepHBIX METOA0B
2 MeTo10J10THsI CUCTEMHOTO PEIICHUSI MHKCHEPHBIX 3a7a4
3 CoBpeMeHHBIE METO/IbI ¥ CPE/ICTBA PEIICHUS HHXKEHEPHBIX 3a1a4 Ha DBM, obnactu ux
MPUMEHEHUS

YMmeHus, npuodperaeMbie B X0/1€ 0CBOCHUS TUCIUTIIHHbI

Ne ii/m1 YMeuus

1 [TpaBHIIbHO BBIOPATh CTPYKTYPY M METO/IbI IIOCTPOEHUS aITOPUTMa pacuera

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

2
[IPOU3BOJICTBA
HaBbikn, npuoOpeTaemMblie B X0/1€¢ 0CBOCHUS JUCITUIIJIMHBI
Ne ii/mt Haspixkn
1 Pemenus TUIOBBIX MHKEHEPHBIX 3a7ad Ha OBM




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

Komnerenuunu HNuaukatopsl 3panusa Ymenuss |HaBbiku
[IK-1. Criocoben |[IK-1.1 HOpMATUBHO-TEXHUICCKHEC U PYKOBOISIIIIHE 1-3

obecreunTh NTOKYMEHTHI B 00JIACTH TEXHOJIOTUYIHOCTH;

TEXHOJOTHYHOCTh [OCTIEIOBATEILHOCTh ACUCTBUI MPU OIICHKE

KOHCTPYKITUH TEXHOJIOTHUECKUX KOHCTPYKITUH JeTaneit

JieTaneu MAIIMHOCTPOEHHUSI CPEJTHEN CIIOKHOCTH; KPUTEPUU

MAaIIHHOCTPOCHHUS [KAY€CTBEHHOW OIICHKH, OCHOBHBIC U

cpemHei BCIIOMOTaTeIIbHBIC TIOKA3aTeTN KOJTUYCSCTBEHHON

CJIO)KHOCTH OLICHKU TEXHOJOTHYHOCTH KOHCTPYKIMH JeTaIeh

MaITHHOCTPOCHHUS CPETHEHN CI0KHOCTH

IK-1.2 BBISIBJISITh ~ HETEXHOJOTUYHBIE
DJIEMEHTHI U Pa3padaThIBaTh MPEATIOKEHUS TI0
MOBBIIICHUIO TEXHOJOTUYHOCTH KOHCTPYKIIMH
neTtanei MalIUHOCTPOEHUS cpenHei
CIIO)KHOCTH;  PAacCUUThIBAaTh OCHOBHBIE U
BCIIOMOTaTENbHbIE noKasaTelu
KOJIMYECTBEHHON OILEHKH TEXHOJOTMYECKUX
KOHCTPYKIIMA  JIeTaJiel  MallMHOCTPOCHUS
CpeaHEN CI0KHOCTH

1-2

TTK-1.3 BIageTh aHAIU30M TEXHOJIOTHYHOCTH
KOHCTPYKIWH JieTajel MalllMHOCTPOEHUS CpeTHEN
CJI0KHOCTH; KAUECTBEHHAsI U KOJTMYECTBECHHAS
OIICHKA TEXHOJIOTUYHOCTU KOHCTPYKIIMH JIeTanei
MaITMHOCTPOCHHUS CPETHEHN CI0XKHOCTH; pa3paboTka
MpeJIOKEHUHN 10 U3BMEHEHUIO KOHCTPYKIIUMA
neTaneil MallMHOCTPOCHUS CpeTHEN CIOXKHOCTH C
LIETIBIO MOBBIIICHUS UX TEXHOJIOTHUYHOCTH

3. Mecto nucuuiuiaabl B cTpykType OOII

JlucuuniauHa sBisSeTcd JUCHMIUIMHOM MO  BbIOOpY, OTHOcuTcs K Yacrtu,
dbopmupyeMoil yuacTHUKaMu 00pa3oBaTeNbHBIX OTHOMIECHUH. biiok 1 «lucrumimas
(Momymm)».

JlucuuruinHa u3ydaercs Ha 2 Kypce B 4 cemecTpe.

W3ydyeHne AUCUMIUIMHBI Oa3upyeTcss Ha 3HAHHUSIX, YMEHUAX M HaBbBIKaXx,
MOJIYYEHHBIX MPU OCBOCHUM AUCHUIUIMH (Moayiei): Maremaruka, Mupopmaruka,
HaueprarenbHas reoMeTpusi U MHXeHepHas Tpaduka, MeToabl KOMIbIOTEPHOTO
KOHCTPYHUPOBAaHHS.

[lepedenb mocnenyOUUX AUCHUIUIMH (MOIYJIEH), 111 KOTOPBIX HEOOXOIUMBbI
3HAHUS, YMEHHS W HaBbIKU, (QopMUpYyeMble ITaHHOW Yy4yeOHOM IUCHMIUIMHON
(momynem): CucrteMbl aBTOMAaTHU3allMMd WHXKEHEPHBIX pacdeToB, Jleranu MaimmH
M MEXaTpOHHBIX Monyneu, [IpoexkTupoBaHMe 3aroTOBOK B MAIIMHOCTPOECHUHU,
[IpoekTupoBaHUE CPEACTB TEXHOJOTMYECKOro OCHAaIeHHs, OCHOBBI TEXHOJIOIMU
MAaIIMHOCTPOEHHUs, TEeXHOIOTHsl MAIlIMHOCTPOCHMS.



4. CrtpykTypa u coaep:kaHue QU CHUIINHBI

4.1 CrpyKTrypa IHCHHUILIMHBI
Paznen o Pacnipenenenue tpygoemkocTu
JUCLUIUIMHBI. = pasnena (B 4acax) 1mo BujaM yaeOHOU
Ne dopma S 5 & paboThl Copnepranue
| TIPOMEKYTOUH 8 5:3[ g KORTAKTHASN CaMOCTOSITEJIbHOU
OH aTTecTanuu g a | g cpC paboThI
(no A nek | mp | mab | KYA
cemecmpam)
1 2 3 4 5 6 7 8 10 11
Tuns 12 412 10 M3yueHue
COBPEMEHHBIX TEOPETHICCKOTO
CHCTEM pacyera U Marepuasa
1 [OpoexThpoOBaHUI.
O630p 16 41 2 4 10
CYLIECTBYIOIINX M3yueHue
CHCTEM pacyera U TCOPETHIECKOTO
[POCKTUPOBAHHSI. Marepuana,
MOIrOTOBKA K 3aIlUTe
> lmaGopaTopHOI
paboThI
Pa3paboTka u 22 4 4 4 12 M3yuenne
MpUMEHEeHNE TEOPETHIECKOTO
CHCTEM pacyera U Marepuana,
3 [MPOEKTHPOBAHUSI. MOIrOTOBKA K 3aIUTe
maGopaTopHoi
paboThI
'YHuBepcaabHbIC 26 4 4 12 12 M3yueHue
CHCTEMBI TEOPETHIECKOTO
MaTeMaTHYECKUX Marepuana,
4 |pacueros MOrOTOBKA K 3aIlUTe
lmabopaTopHOI
paboThI
5 HHxeHepHbIC 30 4 4 12 14 M3yueHue
pacyeTsl HA TEOPETHIECKOTO
KOMITBIOTEPE. Marepuana,
MOIrOTOBKA K 3aIlUTe
lmabopaTopHO
paboTEI




IToaroroska k
3a4ery.
6 | 3auer 2 4 0,3 1,7 3ayer
BBICTABJISICTCS C
YUETOM
pe3yIbTaTOB
TEKYIIETO
KOHTPOJISI
YCIIEBAEMOCTH.
Hroro: 108 4 16 - 32 03 58
KonTpob 1,7
4.2 Copepxanue pas3aejoB Kypca u  ¢GopMupyeMbIX B  HHX
KOMITIeTeHIU
Koanl
Ne Pa3gen KOMIIeTEeHIIUH Snammst | Vaennst | Hapbicu dopma
n/n JMCHUTIIAHBI U KOHTPOJIA
HHAUKATOPOB

1 Tunuwt coépemennvix cucmem [[1K-1.1, TIK- 1-3 1-2 3auer
pacuema u 1.2, TIK-1.3
npoeKmuposanus.

Crienman3upoBaHHEIE,
CrienHaIbHBIC,
[VHHBEPCATbHBIC CHCTEMBI
pacueTa u MPOEKTHPOBAHUS
(CAD, CAM, CAE). CALS
TEXHOJIOTHH. BO3MOXXHOCTH 1
HaszHaueHue. [IpenmMyiecTsa
1 HegocTaTku. [Ipobaemsr
a3pabOTKH ¥ BHEPCHUS.

2 |0630p cymecmeyrouux MK-1.1, [TK-1.2, TIK- 1-3 1-2 3aver, 3amuTa
cucmem pacuema u 1.3 1aGOPaTOPHBIX
npoexkmuposanus. pador
MathCAD, Mathematica,

MathLLAB, SolidWorks,
CosmoWorks, KOMITAC,
KOMIIAC Shaft, APM FEM,
IANSYS, ADEM u np.
B03MOXXHOCTH U HA3HAUYCHHUE.
ITpeumyiiecTBa u
HempocTaTku. [TpooaeMsr
[pa3pabOTKH ¥ BHEAPEHUSL.

3 |Pazpadomka u npumenenue |[1K-1.1,11K-1.2, TIK- 1-3 1-2 KontponeHas
cucmem pacuema u 1.3 pabota Ha
npoexmuposanus. KOMIIBIOTEPC,
[TpobmemMbl pa3pabOTKH satira

71a00paTOPHBIX
CHCTEM Ha OCHOBE SI3bIKOB paboT, 3auer
MPOTPaMMHUPOBAHHS.
[MpuMeHeHNEe YHHBEPCATHHBIX
CHCTEM MaTeMaTHUECKUX
pacueroB Mathematica,
MathCAD, MathLAB u np.
OCHOBHBIE CBEJICHHSL.




Ynueepcanvnvie cucmemoi
\mMamemamuuecKux
pacuemos

Mathematica, MathCAD,
MathLLAB. [TpocTbie
BEIYUCIICHUS. Penenue
cucTeM ypaBHeHH. PaboTa ¢
MOCJIe0BATENEHOCTSIMU.
3aKOHBI BBIYHCICHUS
QIIeMEeHTOB MaTpuil. OYHKINU
1 rpaduKy GYHKIHUH.
MeTo bl OITUMU3AITUY.
HucneHHoe perieHue

mud pepeHImanbHBIX
ypaBHeHu#. HekoToprie
CTaHJIAPTHBIC (QYHKITUH.
[TporpamMupoBaHue B
YHUBEPCATBHBIX CUCTEMAX.
MonynsHoe
MpOrpaMMHUpPOBAHHE.

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

1-2

KontponeHas
pabota Ha
KOMIIBIOTEPE,
3aIuTa
71ab0paTOPHBIX
pabor, 3aueT

\Hnotcenepnole pacuemsl Ha
KoMmnslomepe.

3amagya WHTEPIPETaIIH
CTaHJIAPTHBIX pacueToB
QJICMEHTOB TEXHUYECKUX
CHCTEM. 3anaua
AITOPUTMHU3AIIH u
ABTOMAaTH3AIIUU pacderos.
KommnbroTepHoe
QHIMAIIIOHHOE
MOJIETTUPOBAHIE TEXHUYECKUX
cuctem. [IporpammupoBanwue,
DJIEMEHTBI  YIPaBICHUS B
MathCAD. Pemenne 3amad
OTITUMU3AINH.
MaremaTnyeckass 00pabOTKa|
[pE3yIbTaTOB IKCIIEPUMEHTOB.
CraTHCcTHYECKUE METO/IB]
OIICHKM KauecTBa W3JCIUN B
MaIIMHOCTPOCHUU. PerieHue
TUTIOBBIX MHXKEHEPHBIX 3a]ad
Ha OBM, B TOM uuncie ¢
QIIEMEHTaMU

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

MpOrpaMMHUPOBAHUSI.

1-2

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

4.3 HaummeHoBaHHE TeM JIEKIHUI, HX COJEPKAHUE U 00bEM B Yacax

n/n

Ne paznena
JUCIUILTHHBI

HaumeHoBaHue JIeKIIUHA

Tpynoem-
KOCTh
(uac)

1 Tunvt cospemennbIX CUCHEM paciema u RPOeKmupPo8anu.
Criernuain3upoBaHHbIe, CIICHUALHBIE, YHUBEPCATBHBIC CHCTEMBI
pacdeta u npoektupoBanus (CAD, CAM, CAE). CALS
rexHonoruu. Bo3amoxxHoCTH 1 HasHauyeHue. [IpenmyiecTa u
HepocTatku. [IpobiieMsl pa3paboTKu U BHEIPCHMSL.

2

2 0030p cyuecmsyromux CUCIem pacuiema u RPOEeKmuposaHusi.
MathCAD, Mathematica, MathLAB, SolidWorks, CosmoWorks,
KOMITAC, KOMITAC Shaft, APM FEM, ANSYS, ADEM wu np.




Bo3MmoskHOCTH U HazHaueHue. [IpenmyliiecTBa U HEJJOCTATKH.
[TpoGieMb! pa3pabOTKU ¥ BHEAPCHUSI.

Paspadomka u npumeHeHue cucmem paciema u
npoexmuposanus.

[TpobeMbI pa3pabOTKH CHCTEM Ha OCHOBE A3bIKOB
nporpaMMupoBanus. [IpuMeHeHnEe YHUBEPCATBHBIX CHCTEM
MaTemMaTHyeckux pacueToB Mathematica, MathCAD, MathLAB u
p. OCHOBHEIC CBEACHHUSI.

Ynueepcanvnoie cucmemol mamemamuueckux pacuemog
Mathematica, MathCAD, MathL AB. IIpocTsie BeIYnCIICHUS.
Pemrenne cructeM ypaBHeHHN. PaboTa ¢ TToCiie10BaTeIbHOCTSIMHU.
3aKOHBI BBIYHUCIICHUS 31€MEHTOB MaTpull. OYHKINU U rpaduKu
(byHkuuii. Metoasl ontuMu3auni. YnuciieHHOe peleHne

i hepeHnmanbHEIX ypaBHeHHH. HekoTopsle crangapTHbIe
(bynkimu. [IporpamMmMmupoBaHye B yHUBEPCATbHBIX CUCTEMAX.
MonypHOE TPOrpaMMHUPOBaHHE.

Hnowcenepnule pacuemsl Ha KOMRblomepe.

3amaga WHTEpHpeTaluyd CTAaHAAPTHBIX PacueToB 3JEMEHTOB
TeXHUYECKUX CHUCTEM. 3ajada alrOpUTMH3AINH M aBTOMATH3allNY
pacderoB. KoMIploTepHOE  aHUMAIMOHHOE  MOJICIMPOBAHHE
TeXHUYECKUX cucTeM. [IporpaMMupoBaHne, 3IEMEHTHI yIIpaBICHHUS
B MathCAD. Pemenwe 3amau ontuMuzanuu. MaTemMaTHYecKas]
00paboTKa Pe3yabTaToOB AKCIIEPUMEHTOB. CTaTHCTUYECKUE METO/b]
OIICHKM Ka4eCTBa U3JICNINH B MAIIMHOCTPOCHUH. PellleHue THITOBBIX|
WIKEHEPHBIX 3amad Ha OBM, B TOM dmCIe C 3JIeMEHTaMHy|
MPOrpaMMHUPOBAHMSL.

Bcero
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4.4 HauMeHoBaHHE TeM NMPAKTHYECKHMX 3AHSATHI, UX COJAEPKAHHE U

00beM B yacax

[IpakTrueckue 3aHsITHS pabOYUM Y4EOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

4.5 HaunvmeHoBaHHE TeM JIaDOPATOPHBLIX PadoOT, MX COAEpP:KAHUE U

00beM B yacax

Ne Ne paznena HaumeHoBaHue J1a0opaTOpPHBIX padoT Tpynoem-
n/m | AMCHMILVINHBI KOCTb
(uac)
2 OcHoBbI pabotel ¢ MathCAD. 4
3 Pemenne ypaBHEeHUI. 4
4 O6paboTka TaONUYHBIX TAHHBIX. 4
4 MaTtemaTrueckas 00padOTKa SKCIIEPUMEHTAIBHBIX JaHHBIX. 4
4 YrcnenHoe nHTErpUpOBaHue U JudQepeHIupoBaHue. 4
S Perrenne 0OBIKHOBEHHBIX TU(GepeHINANBHBIX YPaBHEHUH. 4
S Pemmenne  guddepeHUMANbHBIX  ypaBHEHHH B YaCTHBIX 4
IPOU3BOIHBIX.
S CrieKTpaJIbHBIN aHAIN3 W CHHTE3. 4
Bcero 32

5. OueHoYHbIe MATEPHAJIBI /ISl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH

9




H l'lpOMe)KyTO‘lHOi/i aTTeCTallui Mo JMCIHMILINHE

JIJ1st KOHTPOJIS PE3YIHTATOB OCBOCHUS TUCIUTLIMHBI TIPOBOJISITCS.
- 3alMTa Ja0OPaTOPHBIX padoT;
- KOHTPOJIbHAs paboTa Ha KOMIIBIOTEPE;
- 3a4er.

Ilpumeuanue: onleHOYHbIE MaTepuaibl MPUBEICHBI B MPUIOKEHUU K paboueit

ImporpamMme JUCHUIIINHBI.
HpOMe)KYTO‘-IHaH arrecranus 110 u”ToraM OCBOCHUA JUCIHUIIIIMHBI — 3a4CT.

6. Y4yeOHO-METOAMYECKOE u uH(pOpMaALIMOHHOE ob0ecreuenue
JUCIUTLTHHEI

6.1. OcHoBHas JuTEpaTypa

1. MokpoBa H.B. Hwuxenepuoie pacuétel B MathCAD. JlaGopatopHblit
MPaKTUKYM [DJeKTpOoHHBIM pecypce] : yuebHoe mocobme / H.B. Moxkposa, E.JL
I'opneeBa, C.B. ATosH. — DneKTpoOH. TeKCTOBbIE NaHHble. — CapaToB: By3oBckoe
obOpazoBanme, 2018. — 152 c¢. — 978-5-4487-0309-6. — Pexum nocryma:
http://www.iprbookshop.ru/77152.html

2. Meroasl ontumm3aiuu B mpumepax B makete MathCAD 15. Yacte 1
[DnekTpoHHBIN pecypc] : yueoHoe mocodue / 1.B. KynpsiBiieBa [u 1p.]. — DaEKTpOH.
tekctoBele gaHHble. — CII6. : YuuBepcuter MUTMO, HWuctutryr xonona u
ouotexnosoruii, 2016. — 166 c. — 2227-8397. — Pexum jgoctymna:
http://www.iprbookshop.ru/67288.html

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

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

5. WutepaktuBnHble cuctembl Scilab, Matlab, Mathcad [DnexTpoHHbII
pecypc] : yue6Hoe mocobue / W.E. Ilnemuuckas [u ap.]. — DIEKTPOH. TEKCTOBBIC
nanHble. —  Kazanmb:  Ka3zaHCkull  HAUMOHAJIBHBIA  HMCCIIENOBATEIbCKUAMN
TeXHoJIornueckui yausepcurer, 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. — DnekTpoH. TekcTtoBble naHHble. — CaparoB: IIpodoOpazoBanue,
2017. — 640 c. —  978-5-4488-0064-1. — Pexum  gocrymna:
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
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6.2. lonosiHUTE ILHAS JIUTEPATYPA

I. UYepenamkoB A.A., Hocos H.B. KowmnbeloTepHsie TeXHOJIOTHH,
MOJIEIMPOBAaHUE U aBTOMATU3MPOBAHHBIE CHUCTEMbl B MAIIMHOCTPOCHHUM: Yuel. Juis
CTyaA. BbIcHI. y4e0. 3aBefeHuid. - Bonrorpaa: Mszmarensckuit Jlom «Mu-Donmoy,
2009. — 640 c.

2. OuxoB B.®. Mathcad 14 nist cTyJAeHTOB, HH)XXEHEPOB M KOHCTPYKTOPOB.
CI16.: BXB-IletepOypr, 2007. — 368 c.: ui.

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

4. OnpeneneHre ONTUMAIBHBIX PEXKUMOB OOpaOOTKM C HMCIHOJb30BaHUEM
OBM. Tokapnas o6padoTtka: Metoz. yka3. k j1ab. padore / Camap. roc. TeXH. yH-T;
coct. B A Imutpues. - Camapa, 2003.

5. boromob6oa M.H. Cucremuplii aHanu3 ©U  MaTeMaTHYECKOE
MOJIETUPOBAaHUE B MAaUIMHOCTpoeHuu: yueOHoe mnocobue / M.H. bBoromo6oBa;
Tomckuil nNOJUTEXHWYECKMHA  yHuUBepcuteT. — Tomck: HM3n-Bo  Tomckoro
MOJINTEXHUYECKOT0 yHUBepcuTeTa, 2010. — 123 c.

6. Ilopmmes C.B. KomnbroTtepHoe MojienupoBanne GrU3nUecKux MpoLeccoB B
nakete MATLAB: YueOH. moc. a1 By3oB mo Hamp. "WMH(-ka u BbIY. TexH." -
M.:T'opsauas nunus - Tenexom, 2003. - 592 c.:ui.

7. SolidWorks. KomnbloTepHoe MOJeIMpOBaHNE B MHXCHEPHOW MpakTUKE /
A.A. AnamoBckuit, A.A.Cobaukun, E.B.OnunanoB u ap. - - CII6.:bXB-IlerepOypr,
2005. - 800 c.:um.

8. 3apybun B.C. MaTemaTudeckoe MOACIUPOBAHUE B TEXHUKE: YUCOHUK IS
By30B 1o TexH. cremn./ mox pea. B.C.3apyouwna, A.Il.Kpumenko. - 2-e wusm.,
crepeotunt. - M.:M3a-so MI'TY um. H.D. baymana, 2003. - 496 c. - Maremaruka B
TexH. yHusepcurere. Bem. XXI, 3axm.

9. Ky3pmuH, B.B. Maremarnueckoe MOJEIMPOBAHUE TEXHOIOTUYECKUX
MPOLIECCOB COOPKU U MEXaHMYECKON 00pabOTKU u3Aenuii MammHoCcTpoeHus [ TekcT]:
yue0. moc. AJig By30B I10 HaIlp. MOJATOTOBKU OakaiaBpoB U MaructpoB "TexHomorus,
000p. ¥ aBTOMATH3. MAIIMHOCTP. MPOU3B-B", TUILIOMHUP. criel-0B "KOHCTp.- TEXHOJI.
obecn. MamMHOCTp. Mpou3B-B" - - M.:Beicmi. mik., 2008. - 279 c.:ui.

6.3. Ilepeyenr pecypcoB HHGPOPMANMOHHO-KOMMYHUKAIMOHHOW CceTH
HNurepuer

1. MopaenupoBanue cucrem: ydeOHoe mocobue / W.A. Enuzapos, [0.0.
MaprembsinoB, A.I'. Cxuptianze, A.A. TperbsikoB. - Tam60B: U3n-so ®I'bOY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

2. Berkaco H.U., Ilcurun FO.B. Ilpumenenue MetosioB Teopuu rpadoB u
JUHEWHOTO  MPOrpaMMHUPOBAHMS  JJIE  PEIIEHUST  IPOU3BOJICTBEHHBIX U
TEXHOJIOTMYECKUX 3a/1au: MeTtoanueckue ykazaHus. - YibsHoBck: Yal'TY, 2001. - 36
c. (http://window.edu.ru/resource/324/26324)

3. bynsiokeB E.M., bornanos A.1O., bornanos B.B. u np. Maremarnueckoe
MOJECJIMPOBAHUE U HCCIEIOBAHUE TEXHOJOTMH M TEXHHUKU MPUMEHEHUS CMAa304HO-

OXJTAKIAIONIMX JKUJAKOCTEH B MAIIMHOCTPOCHHH WM METAUTypTrUU. - YIIbSHOBCK:
YalI'TY, 2001. - 126 c. (http://window.edu.ru/resource/262/26262)
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4. KoMIbIOTEpHBIE METOAbl MAaTEMaTUUECKUX HCCIECAOBAHUMN [DICKTPOHHBIN
pecypc] : METOAMYECKUE YKa3aHUs K CaMOCTOATENbHON paboTe MO JUCHUILIMHAM
«Yucnennsie MeTonp» u «KommploTepHOE MOACIUpOBaHUE» / . — ODJIEKTPOH.
TEKCTOBbIE JAaHHble. — Jlumenk: Jlumenkuii TOCYIapCTBEHHBIM TEXHUYECKHUMN
yuusepcuter, ObC ACB, 2013. — 30 c. — 2227-8397. — Pexum npocryna:
http://www.iprbookshop.ru/55102.html

5. Kamammn H.B. Kommeiotepnas rpaduxka B cpene SOLID WORKS
[DneKTpOoHHBIN pecypc] : METOAMYECKHE YKA3aHUS JJIS BBHITOTHEHUS JTa00paTOPHBIX
pabot / H.B. Kamanun. — DJeKkTpoH. TeKCTOBbIE AaHHbIe. — M. : MockoBckas
rocyapCTBEHHas akaJeMusi BOJHOro tpancmnopra, 2009. — 72 ¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/46714.html

1. BbacoB K.A. I'paduueckuii untepderic komrmiekca ANSY'S [DneKkTpoHHBII
pecypc] / K.A. bacoB. — DuekTpoH. TeKcToBble mgaHHble. — CapaTos:
[Ipodob6pazoBanme, 2017. — 239 c¢. — 978-5-4488-0061-0. — Pexum noctymna:
http://www.iprbookshop.ru/63587.html

6.4. IlporpamMHoe oOecriedeHue
JInuensuonnoe I10:
1. Onepaunonnas cucreMaWindows.
2. [lpuxnanueie nporpammbl Microsoft Office (Word, PowerPoint, Excel).
3. Kommac-3D.
4. MathCAD.
CBo6oaHO0 pacnpoctpansemoe I[10:
1. Foxit Reader (pa6ota ¢ PDF-daitnamn).
2. T7ip.
3. Google Chrome.

6.5. MeToanveckne peKOMEHIAUMHU

1. OBcannukoB A.B. MeToanueckue peKkoMeH1alliu 10 BBITIOTHEHHIO JIA0OPATOPHBIX
paboT no aucuurinHe « KoMITbIoTepHbIE METO/IBI PEIICHUS] HHKEHEPHBIX 3a1au». —
['ma3oB: ['1a30BCKUIl HH)KEHEPHO-3KOHOMHUYECKUI HHCTUTYT, 2021 (371€KT. u3gaHue).

2. OscsHHukoB A.B. Meronuueckue peKOMEHJALMM 1O  OpraHu3aluu
CaMOCTOSITENIbHON paboThl 1o gucHuiuinHe «KoMIbIOTEpHbIE METObl  PEIICHUs
VMHXXEHEPHBIX 3afau». — [J1a30B: ['71a30BCKUI MHKEHEPHO-DKOHOMUYECKUN WHCTUTYT,
2021 (271eKT. U31aHKE).

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

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

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

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

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

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

6. becrinatnast snekrponnas MuHtepHer OuOIMOTEKa  HOPMATHBHO-

TexHuueckoi nureparypsl TexJIut http://www.tehlit.ru/
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7. baza maHHBIX MpodecCHOHANBHBIX CTaHAAPTOB MUHHUCTEPCTBA Tpyaa U
coIMaJILHON

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

8. denepanbHas rocyJapcTBeHHass ~ WH(POPMAIMOHHAs  CHCTEMa
«HanunonanpHas anekrponHas 6ubauorexa» http://H36.pd
9. OnexTpoHHO-O0MOMMoTeyHas cucrema [PRbooks

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

10. CrpaBoYyHO-TIpaBOBast cucTema Koncynpsrantlimtoc -
http://www.consultant.ru/

11. [IpodeccronanbHas cripaBouHas cuctema «Koaekc» - https://kodeks.ru/

12. Nudopmarmonnas cetb « TexakcnepT» - https://cntd.ru/

13. DONeKTpOHHBIM  (OHA HOPMATHUBHO-TEXHMYECKOH U  HOPMATHBHO-

npasoBoi nHpopmaimu Koncopunyma «Kogeke» - https://docs.cntd.ru/

7. MarepuajibHO-TEXHMYECKOEe oOlecrevyeHue IUCHUIIAHBI

NoNo Haumenosanue obopyoosannvix yuebnvix kaburemos, 00vekmos 0. NpoBeOeHUst 3aHAMul
n/n C nepeyHeM 0CHOBH020 0O0PYO0BaAHUA
YueOHas ayquTOpHs IJIs IPOBEACHIS 3aHATHH JIeKITnoHHoro tuma (aya. 201, 207, 407),
1 00opyToBaHHAsI KOMIUIEKTOM Y4eOHOUM MeOeNu i1t 00YJaroIIUXCs U MPETo1aBaTes,

KOMIIBIOTCPOM, IMMPOCKTOPOM, SKPAHOM U HOCKOﬁ.

YueOHas ayquTOpHs 1T IPOBEACHIS JISKITMOHHBIX U TIPAKTUICCKUX 3aHATHH, TPYIIIIOBEIX U
2 WHIUBUIYATBHBIX KOHCYIBTAIHHN, 000pyI0BaHHAS KOMITICKTOM YUeOHOU MeOemn s
oOyJaronmxcs u npenojasarens, qockoi (aya. 401, 405)

YueOHas ayaAuTopus Ui POBEACHUS IPAKTHUYSCKUX 3aHATUI 1 1a00paTOPHBIX padoT,
obopynoBaHHasT KOMIDICKTOM YIeOHOH MeOen sl 00yJaronuXcsl U MPEoaaBaresis, J0CKOH,

3 JKpPaHOM, POCKTOPOM, KOMITLIOTEPAMH ¢ HEOOXOIUMBIM MTPOTPAMMHBIM 00ECTICUCHUEM, C
BO3MOXKHOCTBIO MoAKIIoueHMs k cetu «MaTepueT (aya. 209).
VYyeOHas ayaAuTOpus A OPTaHNU3aLNHU U POBEICHIS CAMOCTOSTENILHONW Pa0OThI CTYIEHTOB,
4 obopynoBaHHas KOMIDICKTOM Y4eOHOH MeOen sl 00yJaronIuXCs U MPEIoaaBaresis, JOCKOH,

9KPaHOM, IPOEKTOPOM, KOMIBIOTEPAMHU C HEOOXOIUMBIM MTPOTPAMMHBIM 00eCIieueHHEM, C
BO3MOXHOCTBIO NOJKMIOUeHUs K ceTd «MHTepHeT» (aya. 209).

[Tpu HeobxoaumocTu pabouas mporpamMma AUCHUIUIMHBI (MOIYJIS) MOXKET
OBITH amanTUPOBaHA JJIsl 0OecredeHus: 00pa30BaTEILHOTO MPOIecca WHBAIMIOB U
JIUI] C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBBS, B TOM YHCIIE 11 OOY4YCHHS C
IPUMEHEHUEM JIUCTAaHIIMOHHBIX O00pa30BaTENIbHBIX TEXHOJOrui. [lns 3Toro
TpeOyeTcsl 3asBJICHUE CTYJEHTa (€ro 3aKOHHOTO MpEJCTaBUTENSA) U 3aKIIOUYEHUE
MICUX0JIOrO-MeAuKO-Tiearornueckoit komuccuu (ITMIIK).
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JIucT yrBepkaeHuss padoyeid mporpaMMbl JUCUUIIJINHBI
HA Y4eOHbIN roj

Pabouas mporpamma TUCIUTUIHBI (MOIYJIS) YTBEPIKICHA HAa BeJICHUE YIeOHOTO
mpoiiecca B y4eOHOM TOJTy:

«COITTACOBAHO»:
Yueonui 3asedyrowuti kageopot,
200 omeemcmeenHol 3a PIJ[

(noonucs u dama)

2022 - 2023

2023 - 2024

2024- 2025




[IpunosceHue

MUHOBPHAYKHU POCCHU

['ma3oBckuii MHXKEHEPHO-9KOHOMHYECKUI MHCTUTYT ((pHiIHa)
DenepanbHOrO TOCYAaPCTBEHHOTO OI0AXKETHOrO 00pa30BaTEIbHOIO
YUpEKACHUS BBICIIETO 00pa30BaHUSA
«>xeBckuii TOCyIapCcTBEHHBIM TexHU4Yeckuid yHuBepeuteT umenn M.T. Kanamnukosa»

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

OLEHOYHBLIE CPEACTBA

IO AUCHUITIIMHE
KOMHBIOTCDHBIC MCTOJbI PCIICHUA MHXKCHCPHBIX 3a1a4

HanpasieHue 15.03.05 — KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OobecrneueHue
MAaIIMHOCTPOUTENILHBIX TPOU3BOJICTB

npod b TEeXHOIOTHS MAIIMHOCTPOCHUS

YpOBEHb 00pa3oBaHMs: OaKaJaBprat

dbopma 0OydeHUs: oUHas

O6Hla$I TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJIACT: 3 3a4CTHBIC CAMHHNIIBI
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1. OueHoYHbIE CPEACTBA

OnenuBanue GOpMUPOBAHUS KOMIIETEHIIMI MPOU3BOIUTCS HA OCHOBE PE3yJIbTaTOB
0o0yd4eHus, MPUBEJICHHBIX B 1. 2 pabouel mporpammbl. CBs3b pa3aesioB KOMITCTCHIIHMA,
WHIUKATOPOB M (DOPM KOHTPOJIS (TEKYIIETO U MPOMEXYTOYHOTO) yKa3aHbl B TabIuIle
4.2 paboueit mporpaMMbl JUCITUTUITHHBI.

O1ieHOYHBIE CPEACTBA COOTHECEHBI C pe3ylbTaTaMi OOYYeHHUS MO TUCIUILUINHE U
WHIUKATOpaMH JOCTHIKEHUS KOMIICTCHIINH U MPECTABICHBI HIKE.

DopMbI
Koanl koMneTeHIIUN 1 Pe3yabTar 00y4yeHust TeKYIIero u
HHAMKATOPOB (3HaHUs, YMEHUs U HABbIKU) MPOMEKYTOYHOI0
KOHTPOJIA

[1K-1. Cnocoben obecnieunTh 3HaHMS: Konrponsuas
TeXHOJIOTHYHOCTh KOHCTPYKIIUH OCHOBHBIE TIPUHLUIBI TOCTPOEHHUS] paboTa Ha
netaneil MallMHOCTPOCHHUS CPEIHEH  [KOMITBIOTEPHBIX METO/I0B KOMIIBIOTEPE,
CJI0’KHOCTH IMeTomoyiorusi CUCTEMHOIO pPELICHMs 3alura
[1K-1.1 HOpMAaTUBHO-TEXHUYECKUE U  [MHKEHEPHBIX 3a/1a4 T1ab0paTOPHBIX
[PYKOBOJSIINAE JOKYMEHTHI B 007acTH |(COBpEMEHHBIE METOJIBI M CPEJICTBA pabot, 3ader

TEeXHOJOTUYHOCTH; [pEIICHUS MHKCHEPHBIX 3a11ad Ha DBM,|
MOCIIEA0BATEIEHOCTD ICHCTBUN TP |00JIACTH UX IPUMECHEHUS
OIICHKE TEXHOJIOTHUECKUX

KOHCTPYKIUHU JieTanen 'YMmenus:

MAaIIMHOCTPOEHUSI CpeTHEN [IpaBUIEHO BBIOPATH CTPYKTYPY WU
CJIIOKHOCTH; KPUTEPUHU KAYECTBEHHON [METOJABl  MOCTPOCHUS  QITrOPUTMA
OIIEHKH, OCHOBHBIC U pacdera

BCIIOMOTaTeIbHBIE TIOKA3aTEIH [IpMEeHUTH KOMIBIOTEPHBIA METOJ B
KOJIMYECTBEHHOM OIICHKU KOHKPETHOH 3a7aue

TEXHOJIOTMUHOCTH KOHCTPYKIIUU MaITMHOCTPOUTEILHOTO IPOU3BOICTBA
eraneid MalllMHOCTPOEHUS CpeTHEN

CIIOKHOCTH HaBbIku:

[TK-1.2 BBISBISATH HETEXHOJOTUYHBIC [PEIICHUS TUIOBBIX MHKEHEPHBIX
PIEMEHTHI U pa3pabdaThIBaTh Bamgad Ha OBM

MPEJI0KEHHS IO TTOBBIIICHUIO
TEeXHOJIOTMUHOCTH KOHCTPYKIIUH
meraneid MalllMHOCTPOEHUS CpeTHEN
CII0)KHOCTH;, PACCUNTHIBATH OCHOBHBIE
11 BCTIOMOTaTeIbHBIC MOKA3aTeNN
KOJIMYECTBEHHOM OI[CHKU
TEXHOJIOTHYECKUX KOHCTPYKITHI
neTaneil MalMHOCTPOSHUS CpeTHEeH
CIIOKHOCTH

[1K-1.3 B1ageTh aHaTM30M
TEXHOJIOTHYHOCTH KOHCTPYKIIUU
neTaneil MallMHOCTPOCHUS CpeTHEeH
CIIO)KHOCTH;, KaueCTBEHHAS U
KOJMYECTBEHHASI OIICHKA
TEXHOJIOTMUHOCTH KOHCTPYKIIUU
neTaneil MallMHOCTPOCHUS CpeTHEeN
CIIO)KHOCTH;, pa3padoTKa MpeIoKeHHH
[0 U3MEHEHUIO KOHCTPYKIIUH JeTaneit
MAaIIUHOCTPOCHUS CPETHEN CIOXKHOCTH
C IIEITTBI0 TIOBBIIIEHHUS MX
TEXHOJIOTHYHOCTH
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Haumenosanue: 3amura 1a00paTOpHbIX padoT.

IlIpeocmagnenue ¢ @OC: 3ananus U TpeOOBAHUS K BBIIIOJHEHUIO MTPEICTABICHBI
B METOANYECKUX YKA3aHUAX MO JUCUUILINHE.

Bapuanmul 3a0anuii: 3ananust 1 TpeOOBaHUS K BBINOJHEHUIO MPEACTABICHBI B
METOIMYECKUX YKa3aHUAX 110 JUCLUIUINHE.

Kpumepuu oyenku: npuBeJIcHbI B pasieie 2.

Haumenosanue: xonTposabHas paboTa Ha KOMIIBIOTEPE.
Ilpeocmaenenue 6 @OC: HaOOp BapUAHTOB 3aJaHUM.
Bapuanmul 3a0anuii:

Komwmponvnas paboma Nel
Pemienune ypaBHeHuUN.
OrnpenenuTh KOPHU YPAaBHEHUSI YUCIIEHHO U CUMBOJIBHO, CDABHUTH PE3YJIbTAThI.

BapuaHt DyHKIHA Bapuaut DyHK1UA
| x — sinx = 0,25 7 ¥ oos(2x+ = — 1
¥ -3 +9x-8=0 2 —3x* +15=0
5 tg(0,2+x)=x" +3 18 0,5 —1=(x+2)y
¥ +2¢ -Tx+1=0 3¢ -2 +x+1=0
3 (x + 1) = cos(0,3 + 0,4x) = 2 19 | cosE+2)-x +2x+1=0
¥ +xt —3x+4=0 X+ +3x-10=0
4 tg(2,3 + 0,5%) = 3x + 2 20 x + In(2x +3)=0,5
2% -3 +x+1=0 ~2» ' x=0
5 2 +3x+1=0 51 ¥ +4dsin(x+1)=0
3 +4 —12x —1=0 3+ — 128 -5=0
6 3 + cos 2x+1)=1 5y e +5x - 1=0
o2 10 —2=0 T — 22% + 3x—10=0
7 Sxsin(2x + 1) = 0,43 »3 2" — 3x+1=0
© -7 +2x-1=0 Ag(x® + 2x-1 =1
3 xeos(x +2)=x> —=3x+1 24 ¥~ COS 2x-1=1
X+ +x-10=0 28 =3¢ +3¢ —x+1=0
9 (x=3)cos(x+2)=1 25 2x—1gx+3)="7
2 =3 +x-1=0 tg?()+x-1 =0
10 sin(v + W3) +05x+2=0 | (1-xe" '=05
x4 —x—-1=0 3sin(x+ N—x*+x=2
0 xlgix+ 1) =1 - 2sin(x — w/6) = x*—0,5
2x3—9x3-69x=0 4’ -8yt —17=0
arctgr — 1/(3x7 )= 0 Scos(x+3)=x-0,5
12 2 +x-3=0 28 ¥ +2-x=0
Inx+(x+1)" =0 x=(logx+2)" - 1
13 ¥ —2405 =0 29 | —xtfzxz +3x-3=0
cos(x+0,5)=x (x-2ylgx-3) =1
14 2 4x_3=0 301 98 92 _60r+1=0
s (x—4)logs (x-3)=1 a1 (" +2x=20)sin(x+ 1) =1
3t +8° +2x-1=0 e =(x+1)
16 ) c’3x3—2x-2|-1=0 3 ia:tcos.(auc;-l)2 =ﬁ2x+l
44y -8 -17=0 3 +4xy —12x +1=0
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Komnmponvuas paboma Ne2

Uucnennoe auddepeHimpopanue.
Hatitu mpousBoanyto. [Toctpouts rpaduku PyHKIIUN U TPOU3BOTHOM.
Haiiti Hynu QyHKIMM U TOYKH SKCTpEMyMa.

151+

Bapuanr| @yakuus  |BapuanTt QyHKIHA Bapnant| @yHKUHA
1 2(3x3 +4x2 -X- 2] > (2.‘{2 - 1)\}1+ x2 3 v x? —8x?
= y= T2 =
T s N 227 -4y
A 2x? _x-1 5 (1425 )V1+2° 6 ly= X
y=— - y = .
32+ 4x ‘ 12412 241-3x"
" 213 A [ A - 3
(v‘# —6) (4+X-) (IH - 8) x° =8 ¥ = L
7 V= 8 ¥ = () 3 3 a
y= 200 g 61 X (2+ x )
34\’ 6, .3 2 >
10 B (1+.r./ ) . y_.x +x7 =2 12 v=(.x 2)\'4+.x
V= 3/2 1-x° : 246
X | X
e 3
1+ x° Jx_1(3; 2
13 _V:% 14 y= X l(fir—l-Q) 15 L (1+.x )
2401+ 2x- 4x . 3x3
6, g3
X' +8x" —128 V2x+3(x-2 v
16 y=X T2 17 |y= o ,,(x ) 18 v=(]—.r“]15’.t3 el
V8 —x° X X
19 (2:53 +3)\I_1.:3 -3 20 =— x| 71 (2.1\c+l]\1'.1c2 —x
."’=T (.x“+5)vx2+5 "ET
’1—\/} = L Vil ex+1
= z v 5 24 —_2r """
22 |y=2 1++x 23 (x+2)¥x~ +4x+5 L 1
(x+1) x+7 X+l
25 |y=3- 3’ > 26 |(YET T 27 |y=——
(x-1)" 6VX~ +2x+7 CoxT 4 x4+l
2 +2 . - 3+\/_
28 |v=-2 29 |, (Il 30 |y=o
241-a* 2x+7 242
3 +axt -7 2 S
3 [y 32 yzﬁ%ﬁr/[_r )] | - _
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YucaeHHOe HHTETPUPOBAHUE.
Haiitu nepBooOpasnyto. PesynbraT mpoBeputh auddepeHirpoBanieM. BbuaucinThb
ONpeJeTIeHHbI HHTErpall Ha oTpe3ke [1; 2].

Bapuant DyHKINA Bapuant ®yHxuua

| j(4 - 3x) e dy 2 Iarctg Jax—1dx

3 j(3x +4)e*dx 4 f(4x —2)cos 2xdx
5 j( 4—16x)sin dxdx 6 J(5x ~2)e* dx

7 f(1-6x) e ax 8 fin(s? +4)ax

9 fin(4x% +1)dx 10 | J(2-4x)sin2xd
11 j arctgy/6.x ~ L 12 je_l‘ (4x-3)dx
13 j€_3x (2-9x)dx 14 J-arctgm&'
15 Iarctgmd.x' 16 Jarctg JS5x—1dx
17 j(Sx +6)cos2xdy 18 J(3x —2)cos5xdx
19 I( w2 - 3) 08 2xdx 20 J(4x +7)cos3xdx
21 j( 2x —5)cosdxdx 22 J.( 8 —3x)cosSxdx
23 | f(x+5)sindear 24 | [(2-3x)sin2udx
25 [(4x+3)sinSxetc 26 [(7x-10)sin 4xdx

. xdx

27 j(ﬁ - 8x) sin 3xdx 28 ‘[cos T
29 jsi':ﬁ“x 30 | [asin® xax
31| :;Z"‘f" 32 j_""g +11_“ i
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Pemienrie oObIKHOBEHHBIX TU(dEepeHIINATBHBIX YPaBHCHUH.

Haiitn pemenne 3amaum Kommm, ucmons3ys ABa pas3audHbIX MeTona. IlocTpouTsh
rpauKd pEIIeHU, OIEHUTh PACXOXKICHWE MEXKIY PEHICHUSMH, MOTYyYEHHBIMU Pa3HBIMU
METOIaMH.

Bapuant 3amaua Ko BapuanT 3anaua Kon

1 Yay =(1+x)e™ y*, v(0)=1 2 |o'+y=2y"lx, y(1)=1/2

"

3 (e y) =t y(1)=2 4 |yeadv=a[ P et o)

5 |x-v=—v"(Inx+2)Inx, y(1)=1 6 |2y +x)=(1+x)e™y", y(0)=2

2y 4 yeosx = v cos x(1+sinx),

7 3 '?’-|—'.-‘ = '.'2]]]", {11=3 8
(xy"+y)=y"Inx, y(1) v (0)=1

, 3 2 dx 3 : - 2
9 |¥+dy=dyTe ‘(1—-% ) WO)=—1| 10 |3y +20y=20v2¢>", wO)=-1

11 21'._)?'*3y=f(5x2+3]y3, y(l):h'\/i 12 3.{}-"+5y:(4.‘r—5)y4, y(l)=1

’ 2y —]
2y +3ycosx =e™* (2+3cosx) v,

13 14 [3(x'+v)=x?, »(1)=3
S(0)=1 ( ) (1)
. 20 -3y =—(20 +12) 5,
15 |¥y—-y=2x", y(0)=1/2 16
y(1) =1/242
17 |y +2xy=2 v(0)=2 18 | +y=v>Inx, v{l)=1
2y +3ycosx =(8+12 2yl .
lg |2 H3veosx=(8+12cosx)ey 20 |4y +Ly=(+8)e ) y(0)=1
y(0)=2

21 8_gr’—12>r=—(5.x'3+3]y3, v()=v2| 22 [2(v+y)=w? y(0)=2

2y +3ycosx = e (2+3cosx) y_] ,

23 |yray=(x-1e* ¥ y(0)=1 | 24

¥(0)=1
25 |y -y=x7, ¥(0)=1 26 [2(xv'+y)=vinx, y(1)=2
27 |Y+y=x7 y(0)= 28 |y +2ycthx=y>chx, y(l)=1/shl

20 [2(y'+a3y)=(x-De" y?, y(0)=2 | 29 |V -vigx=—(2/3)y sinx. ¥(0)=1

31 (xo'+v=x’, v(i)=1 32 |y —ycosx=sin2x, y(0)=-1
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Konmponvuas paboma Ne3

Haiitu onTumanpHble pelIeHHs 3aJaud JIMHEHHOTO MpPOrpaMMHUpPOBaHUs Trpado-
AaHAJIMTUYECKUM METOJOM, HCCIeAysl 3aJaHHYIO0 LeJeByI0 (QyHKIHio L(X) Ha MakCUMyM U
MUHUMYM, a TaKXe MPU MOMOIIN BCTpOoeHHbIX (QyHKUuH Given-Maximize u Given-Minimize
B cucteme «MathCAD».

Ne papuanTa Hcxoannie 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
3x,+2x, 26

x =20

X, 2

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+7x2
5%, —x,20
X +x,25

>3
X, =
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<

2x,+x,-220
x, <3

x =20

x, 20

L(x)=2x1+5x2

2

X +x, <
<-2

X, —x, <

x, <2

x, 20

x, 20

10

L(x)=4x1+3x2

22



—2x, +5x, <10
2x,-3x, <6
2x, +x, 22

x, 20

x, 20

Pemuth 3aJlavy 110 TCMC «CraTucTuuecknue METOObI OLICHKH Ka4€CTBAa H3I[CJ'IHﬁ».

Ne papuanra HcxoaHble 1aHHBIE

Onpenenuth KOJWYECTBO TOMHBIX U OpakoBaHHBIX jeraneil (oOiiee
KoJimuecTBo Aetanedt — 450 mr.) auamerpom @40-0,16 MM, eciau cpenHee
KBa/IpaTUYECKOE OTKIIOHEHUE o W BEJIMYMHA CMEIIEHUA A, =d —d, HUMEIOT

3HAUCHM:A, YKA3aHHBIC HUIKC.

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

OnpenenuTs KOJWMYECTBO TOJIHBIX U OpakOBaHHBIX JAeTaneil (oOree
KojuyectBo aAetainedt — 200 mr.) amunowt 130+0,1 Mm, ecnu cpeaHee
KBa/IpaTUYECKOE OTKIIOHEHUE o W BEJIMYMHA CMEIIEHUA A, =d —d, UMEIOT

3HAUCHM:A, YKA3aHHBIC HUIKC.

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

OnTUMHU3UPOBAaTh PEXUMBI TOKAPHOW 0OOpaOOTKM OJHOW TMOBEPXHOCTH JETaIH C
npuMeHeHneM nporpammHoro komiuiekca «MathCADy», ucnonb3ysi UCXOAHbBIE JaHHBIE U
pacueTHO-rpapUUecKyr0 4acTh KypcOBOM paboThl 1o AucuUILIMHE «OCHOBBI TEXHOJIOTHH
MAIIMHOCTPOEHUs». 3a/1auy PeMUTh rpado-aHATUTHYECKIM METOAO0M, a TaKXkKe MPU MOMOIIH
BcTpoeHHOM pynkuun Given-Maximize B cucteme «MathCAD».
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Co3gaTh MaTeMaTHYECKYH0 MOJIENb C JJIEMEHTaMU IPOTPAMMUPOBAHUSI B CHUCTEME
«MathCAD».

OcHOBHBIC JaHHBIC Ui PACUYETOB CM. B PEKOMEHIYEMBIX YYEOHBIX U CIPABOYHBIX
TOCOOMSIX:

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

- PemmieroB JI.H. [etanu Mamun: Y4eOHUK Ui CTYACHTOB MalIMHOCTPOUTEIbHBIX U
MEXAHUYECKHUX CIICIUAIbHOCTEN BY30B. — 4-¢ u3a. — M.: MamuHoctpoenue, 1989. — 496 c.

Ne Tema
BapuaHTa
1 Co3gaHne MaTeMaTUYeCKOM MOJICIIH JIJIsl pacyeTa COCIMHEHUM TYrOBOM CBAPKOM
2 Co3nanue MaTeMaTU4eCKOM MOJIEH JJIsl pacueTa 3aKJICIOYHbBIX COeTMHEHUI
3 Coztlanne MaTeMaTUYeCKOM MOJENH ISl pacueTa UUINHAPUYECKUX COSTUHEHUN
C HATATOM
4 Co3nanne MaTeMaTHUYECKONW MOJENH JiA pacueTa pe3bOOBBIX COCAMHEHUN IpU

Harpyx¢Hnun CuJiaMu B IIJIOCKOCTHU CTBIKa

5 Cozntlanne MaTeMaTH4ecKOr MOJIEIIN JUIsl pacyeTa IIMOHOYHBIX COEAUHEHUI

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

7 Co3nanne MaTeMaTHUYECKOM MOJENU MJii pacyeTa 3yObeB LHJIMHAPUYECKUX
nepeaay Ha u3ruo

8 Co3maHune MaTeMaTHYecKOM Mojaenu JUlsl pacyera Hecylled CcrocoOHOCTH
HENHBIX Mepeaay

9 Co3znanne MaTeMaTH4YeCKOW MOJIEIH JIsl pacdyeTa INIOCKOPEMEHHBIX Nepeaayd

10 Coznianre MaTeMaTHYeCcKO MOJAEIIHN JUIsl pacyeTa IMUTMLIEBBIX COEUHEHNN

11 Co3nanne MareMaTH4ecKol MOJAENU JJii pacuera 4YepBAYHBIX Iepenady Ha
MPOYHOCTH MO KOHTAKTHBIM HANPSKEHUSAM

12 Co3znanne MaTeMaTH4eCKOW MOJIETH JIJIsl pacyeTa nepenad 3y0uaTbiIMu peMHSAMU

13 Co3nanne MaTeMaTH4eCKOW MOJIEIH JIJIsl pacuyeTa nepeiad BUHT-Taika

14 Co3manue MaTeMaTHYECKOW MOJIENIH /AJISl pacueTa BajiOB HA MPOYHOCTh

15 Co3anue MaTeMaTHYECKOM MOJIENHN IS pacyeTa MOIMIUITHUKOB 110 CTaTUYECKOM
TPy30M0IEMHOCTH

16 Co3manne MaTreMaTHMYeCKOW MOJEeNM Ui  pacdyera MNOJIIMIHUKOB 10

I[HHaMquCKOﬁ IPpy301IOABbEMHOCTH

17 Co3gaHne MaTeMaTH4YECKOM MOJENIM Il pacyeTa YEpBSYHBIX MepeAad Ha
MIPOYHOCTH MO HAMPSHKEHUSIM U3TH0a
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18 Co3nanne MaTeMaTUYECKOM MOJIENH AJisi pacueTa KOHUYECKUX 3yOuaThIX KOJIecC
Ha MPOYHOCTh

19 Co3nanne MaTeMaTU4YeCKOM MOJENM MJisi pacdyera CKOPOCTH pe3aHus Mpu
TOYEHUN KOHCTPYKLIMOHHOM YTIEPOAUCTON CTAIN

20 Co3nlaHne MaTeMaTU4YeCKOM MOJENH JJI1 pacuyeTa MOLIHOCTH W KPYTSAILIErO
MOMEHTa IIPU Pa3BEePTHIBAHUU CTAIIN

21 Co3nanne MaTeMaTUYeCKOM MOJENM MJisi pacdyera CKOPOCTH pe3aHus Mpu
pe3p0OHape3aHuy M0 KOHCTPYKIIMOHHOH YTIIEPOIUCTON CTaNIN

22 Co3nanne MaTeMaTHUYeCKOM MOJENM MJii pacdyera CKOPOCTH pe3aHus Mpu
CTPOTAaHUU U J0JOJICHUH KOHCTPYKLIMOHHON yTIepOAUCTON CTalu

23 Co3nlaHne MaTeMaTU4YeCKOM MOJENHM JJId pacdyera CKOPOCTHM pe3aHusl Ipu
CBEPJICHUU CTaIIU

24 Co3laHre MaTeMaTH4ecKOW MOJENH JUIsl pacyeTa MOIIHOCTU IpPH CBEPJICHUU
cTayu

25 Co3nanne MaTeMaTHU4YeCKOM MOJENM MJisi pacdyera CKOPOCTH pe3aHus Mpu
paccBepIMBaHUM U 36HKEPOBAHUU CTAIU

26 Co3nlaHne MaTeMaTU4eCKOW MOJENW JUIsl pacuera MOLIHOCTH, KpPYTSAILEro
MOMEHTAa U OCEBOM CHJIbI pE3aHUs IPU PACCBEPIUBAHUU U 36HKEPOBAHUU CTAIIU

27 Co3nanne MaTeMaTHUECKOM MOJENW JUIsl pacuera peXHMOB pE3aHHs MpH
nUIM(OBAHUU KOHCTPYKLIMOHHOM YIIIEPOAUCTOM CTAIN

28 Co3nlaHre MaTeMaTUYEeCKOM MOJENHM i1 pacdyera CKOPOCTH pe3aHusl Ipu
pa3BEpPThIBAHUN CTAJIN

29 Co3nlaHre MaTeMaTUYEeCKOM MOJENHM i1 pacdyera CKOPOCTH pe3aHusl Ipu
(pe3epoBaHUU KOHCTPYKIIMOHHOM YIIIEpOAUCTOMN CTAIN

30 Co3naHne MaTeMaTHYECKON MOJENM JUIsl pacueTa KpPYyTSALIEro MOMEHTa U CHJIb
pe3aHus npu (ppe3epoBaHUN KOHCTPYKLIMOHHON YIJIEpOAUCTON CTaIN

31 Co3nanne MaTeMaTHMUECKOHM MOJAENM JUIsl pacuera peXHMOB pE3aHMsl IpU
IPOTATMBAaHUM KOHCTPYKLIMOHHOW yIJIEpOAUCTOMN CTaIu

32 Co3naHne MaTeMaTHMUECKOM MOJAENM JUIsl pacuera peXHMOB pE3aHMs IpU
pa3pe3aHuu CTalu

33 Co3naHne MaTeMaTHYECKON MOJIEH JJI pacyeTa MOLIHOCTHU NpU (Ppe3epoBaHUU
KOHCTPYKLMOHHOH YIJIEPOIUCTON CTaIN

34 Co3naHne  MaTeMaTM4ecKOW  MOJAENM JUId  pacueTa  MOLIHOCTH  IIpH

pe3b0OHape3aHnt M0 KOHCTPYKIIMOHHON YTIEpOIUCTON cTaln

TpeOoBaHuUsI K BBIMOJHEHUIO TEXHUYECKUX pacueToB B cucteMe MathCAD

I. Bece PpaCdYCTHBIC OTallbl JOJIKHBI COIIPOBOXIAATHCA TCKCTOBBIMHM KOMMCHTAPHUAMU,

Ta6J'II/II_IaMI/I, HOMOI'PaMMaMH, CXEMaMH U PUCYHKaMH. O0Bem KOMMCHTAapHEB JOJIZKCH OBITH
A0CTATOYHBIM JIA ACHOTO IIOHMMAaHUWA ITOCIICJOBATCIIBHOCTU U CTPYKTYPBI paCcdCTOB.
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2. Homorpammsl 1 TabJM4HbBIE JaHHBIE JOJKHBI JaBaTh BO3MOXHOCTh MCIIOJIb30BaTh
UX B CTPYKTYpe aBTOMAaTU3MPOBAHHOIO pacuera Oe€3 pydyHOro BBOjAA (omepamuu c
MacCUBaMU, MHTEPIOJISIIUOHHbIE (PYHKIIMH, JJIEMEHTHI TPOrPAMMUPOBAHUS U T.J.).

3. Pacuer nomxeH OBbITh IPEICTABICH CAEAYIOLIEM B BUJE:
Ha3BAHHUE;
CBEJICHHSI O paCYETHOM Mporpamme (CKpbITas 00J1acTh);
HEOOXOMMBbIE ICKU3bI, CXEMBI, TAOJIULIbI U APYTUE HATJISAHbIE MAaTEpUAIIbI;
UCXO/HbIE TaHHBIC;
pacueT (CKpbITast 00J1aCTh);
OKOHYATEJIbHBIE PE3yJIbTAThl pAcyeTa.

OcHOBHBIE 3TaIlbl padOTHI

1. IlocranoBka 3amaun. PaccMoTperb METOOMKY pacyeTa, T[PUBEICHHYIO B
BEIODAaHHOM HWCTOYHHMKE (mocobuu, cmpaBoyHuke). I[lpy HEOOXOOUMOCTH TpPUBICYD
JOTIOTHUTENbHBIC W3MaHus 10 Kypey «Jleramm wmammny», «[Ipomeccst u  omepanuun
dbopmoobOpazoBaHus (pe3aHUE MATEPHUATIOB)».

2. Anroputmusanus. CoCTaBUTh CTPYKTYpY pacuera (IUiaH). BeiienuTs ucxoaHble
JaHHBIE U JIaHHBIE, TIOJy4YaeMbI€ B Pe3yJIbTaTe pacyera.

3. Hurepnperanus. OnpenenuTb METOAbl Peau3aliid PacueTHBIX 3TAllOB B CUCTEME
MathCAD. Omnucatrh HEOOXOAMMBIE  yCJIOBHS, (QYHKIHH, MPOTPaMMbI-PYHKIIUH,
WMHTEPHOJSUUOHHBIE PYHKIIMU, MATPUILIbI TAOJIMYHBIX 3HAUSHUH U T.1.

4. Peanuzanus. PeanuszoBath Bce pacuetHbie dtanbl B MathCAD B crporoi
MOCJIEIOBATEIBLHOCTH.

5. Odopmnenue. J1o6aBUTh KOMMEHTApUH, HEOOXOAUMbIE JJIsl BBIIIOJIHEHUS pacuera
B aBTOHOMHOM pEXHME 03 NpPHUBJICUYCHUS HCTOYHUKOB (OMUCAHUSA, TAaOIUIBI, CXEMBbI,
PUCYHKH, MOJICIIN).

Kpumepuu oyenxu: npuBeeHbl B pa3jaeiie 2.

Haumenosanue: 3a4er.
IlIpeocmaesnenue ¢ @OC: niepeyeHb BONPOCOB.
Bapuanmul 3a0anuii:
I. TeXHONOrMYHOCTh KOHCTPYKLMH JIE€TAJIEH  MAaIIMHOCTPOCHUS  CpEeaHEN
cioxknoctu (u3 [1K-1).
2. Twunsl COBpEMEHHBIX CUCTEM pacyeTa U IPOCKTUPOBAHMUS.
3. Cneumanu3upoBaHHBIEC, CIECLMAIBHBIC, YHUBEPCAIbHBIE CHCTEMBI pacdeTra U
IIPOEKTUPOBaHMs. Bo3MokHOCTH 1 Ha3HaueHHe. [IpenmyinecTsa 1 HETOCTaTKU.
4. Crennamu3upoBaHHbIE, CIELUAIbHBIC, YHUBEPCAJIbHBIE CUCTEMBI pacyera M
npoektupoBanud. [Ipo6iembl pa3paboTKu U BHEAPEHUSI.
5. CALS TtexHonornu. Bo3moxHocTH U Ha3zHaueHue. IIpeumyimiectBa u
HepocTaTku. [IpoOiaembl pa3pabOTKU 1 BHEIPEHHUS.
6. O030p CyIIECTBYIOMIMX CUCTEM pacdeTa W MpoeKTupoBaHus. BosmoxHOCTH U
HaszHadyeHwue. [IpeumymiectBa u HegocTaTku. [Ipodiembl pa3paOOTKu ¥ BHEIPEHHUSL.
7. MathCAD. Bo3moxxHoctu u HazHaueHue. [IpenMyinecTsa u HeIOCTaTKH.

26



8. Mathematica. BoamoxHocT u HazHaueHue. [IpenMyiecTBa U HEIOCTATKH.

9. MathLAB. Bo3moxxHoctu u HazHaueHue. [IpenmyinecTBa u HeJJOCTATKH.

10. SolidWorks, CosmoWorks. Bo3amoxkxnoctu u Ha3zHaueHue. [Ipenmyriectsa u
HEJOCTATKHU.

11. KOMITIAC, KOMIIAC Shaft, APM FEM. Bo3M0XHOCTM M Ha3Ha4e€HHUE.
[IpenmymiecTBa U HEAOCTATKHY.

12. ANSYS. Bo3moxHOCTH 1 HazHaueHHe. [IpenmyniecTBa 1 HEAOCTATKH.

13. ADEM. Bo3MmoxkHOCTH U Ha3HaueHue. [IpeuMyniecTsa 1 HEIOCTATKHU.

14. Pa3paboTka cucteM pacuera W mnpoektupoBaHusi. [IpoGiembl pazpaboTku
OCHOBE SI3bIKOB ITPOTPaMMHUPOBAHUSI.

15. PazpaboTka cuctem pacuera MW OpoekTupoBaHus. PaszpaboTtka ¢
UCIIOJIb30BAHUEM YHHMBEPCAJIbHBIX CHCTEM MaTeMaThyeckux pacueToB Mathematica,
MathCAD, MathLAB u np.

16. YHuBepcanpHble CHUCTEMbl MaTeMaTW4YecKux pacuetoB Mathematica,
MathCAD, MathLAB. OcHOBHBIE CBEICHHS.

17. Ilpoctsie Beruucienus. Pemenne cucrem ypaBuenuii B MathCAD

18. PaboTa ¢ mocienoBaTeIbHOCTIMU. 3aKOHBI BBIYUCICHUS 3JIEMEHTOB MATPUIL B
MathCAD

19. ®ynkuuu u rpaduku pynkuuit B MathCAD

20. Pemenue 3amau ontumuzanuu B MathCAD

21. Yucnennoe pemenue nudpdepennuanbubix ypaBuennit B MathCAD

22. Hekortopsie ctanaapTabie pyHkuuu B MathCAD

23. IIporpaMMupoBaHuE B YHUBEPCAIbHBIX CUCTEMAX.

24. MoaynbHOE POrpaMMHUPOBAHMUE.

25. OcHoBbI TexHuYeckux pacuetoB B MathCAD.

26. 3agaya MHTEpIpPETAlMU CTAaHJAPTHBIX PACUETOB BJIEMEHTOB TEXHHUYECKHUX
CHUCTEM.

27. 3agaya anropuTMU3ALMHA U aBTOMATHU3aL[U1 PACYETOB.

28. IIporpammupoBanue, 31eMeHThl yrnpapienus B MathCAD.

29. KomnbroTepHOE aHUMAILIMIOHHOE MOJEIIMPOBAHUE TEXHUUECKUX CUCTEM.

30. Maremartuyeckasi o0paboTKa pe3yiabTaToB 3KcrepuMenToB B MathCAD

31. CrarucTuuecKue METO/Ibl OLIEHKH Ka4eCTBA U3IEJIUI B MAILIMHOCTPOEHUHU

32. UtepaliuoHHbIE METO/IBI.

33. CuMBOJIBHOE pellIeHUE YpaBHEHH U cucTeM ypaBHenuit B MathCAD.

34. Unrepnossius B MathCAD.

35. Tlpenckazanue B MathCAD.

36. Anmpoxcumariusi B MathCAD.

37. Jluneitnas perpeccusi B MathCAD.

38. TlonmunomuanbHas perpeccusi B MathCAD.

39. Yucnennoe unrerpupoBanue B MathCAD.

40. Yucnennoe muddepennuporanue B MathCAD.

41. CumBosbHOE HTerpupoBanue u auddepennuposanue B MathCAD.

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

43. CuMBOJIbHOE peIlIeHUE JUHEHHBIX [uddepeHalbHbIX YpaBHEHUI B
MathCAD.

44. Tapmonndeckuit anaim3 u cuaTe3 B MathCAD.
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45. Knaccudeckuil 1 YMCIIeHHBIN CIIeKTpaibHbIi aHanu3 B MathCAD.
Kpumepuu oyenxu: nipuBe/icHbl B pazjene 2.

2. Kpurepum u mKaJjbl OlleHUBAHUA

JUisi  KOHTPOJBHBIX MEPONPUATUNA (TEKYIIero KOHTPOJISI) YCTaHABIMBAETCA
MUHUMaJIbHOE ¥ MaKCHUMaJbHOE KOJMYECTBO OajyIoB B COOTBETCTBUHU C TaOJIMLIECH.
KonTponbHOe MeponpusiTue CUMTACTCSl NMPONACHHBIM YCIEIIHO MpPU YCIOBHH Habopa
KOJIM4YecTBa 0aJUI0B HE HIXKE MUHUMAIIBHOTO.

Pesynbrar oOyueHus: 1Mo MUCHUIUIMHE CUUTACTCS JOCTUTHYTBIM IPU YCIEHITHOM

MPOXOXKJICHUH OOYyYaIOIMMUMCS BCEX KOHTPOJBHBIX MEPONPHUATHA, OTHOCSAIIUXCS K
JTAHHOMY PE3yJIbTaTy O0y4YeHHUS.

Pa3zoenvt oucuunnumnsi Konuuecmeo 6annoe
Dopma Konmpoasn ;
min max

THITBl COBPEMEHHBIX CUCTEM 3auer 10 18
pacuera ¥ MPOCKTHPOBAHHSI.
0030p CyIIECTBYIONINX CHCTEM | 3allluTa JJa00paTOpHBIX paboT, 3ader 10 18

acueTa U MPOCKTHPOBAHUSL.
Pa3paboTka u mpuMeHEeHHE KonrponpHass paboTa Ha KOMIIBIOTEPE, 10 18
CHCTEM pacdera u 3amuTa J1a00paTOPHBIX padoT, 3adeT
POCKTHPOBAHMSI.
'YHUBEpCcaIbHbIE CUCTEMBI KonTtponpHass paboTa Ha KOMIIBIOTEPE, 10 18
MaTeMaTHYECKUX PACUCTOB 3allKTa JabOPaTOPHBIX paboT, 3a4eT
MmKeHepHBIC pacyeThl Ha KontponpHass paboTa Ha KOMIBIOTEpE, 10 18
KOMITBIOTEDE. 3aIuTa JJabopaTopHbIX padoT, 3ayer
3ayeT 3auer 0 10
Hrtoro 50 100

HpI/I OLCHUBAHUH PEC3YJIbTaTOB O6y‘{CHI/IH o AUCOUILIMHE B XOAC TCKYLICTO
KOHTPOJII  YCIICBACMOCTHU  HCIHOJIB3YIOTCA  CICAYIOHNIMC KPUTCPHUU. MuHMMaabHOE
KOJIMYECTBO OajlyIOB BBEICTABJISIETCS o6yan01ueMyC$1 ITPH BBIINIOJIHCHHUH BCCX HOKaSaTeHeﬁ,
AOITYCKAIOTCA HECYIICCTBCHHBIC HCTOYHOCTHU B M3JI0KCHUHA U O(I)OpMJ'ICHI/II/I Marcpuajia.

Haumenosanue,
Ilokazamenu evicmagieHus MUHUMAIbHO20 KOJIUYECMEd Hal106
obo3nauenue
JlabopaTopnasi paboTa BBINOJHEHA B TIOJTHOM 00bEME.
[IpencraBnen oT4er, conepKalMid HEOOXOAMMBIE pPacdeThl, BBLIBOBI,
Jlaboparopnas 0(OpMJIEHHBII B COOTBETCTBUU C YCTAHOBJICHHBIMHU TPEOOBAHUSIMHU.
pabora [IponeMoOHCTpHpPOBaH YAOBIETBOPUTEIHHBIA YPOBEHD BIAJACHHS MATECPUAIOM
IpH 3aluTe J1abopaTOpHON paboThl, JaHbl MpPaBUIIbLHBIE OTBETHI HE MEHeEe
yeM Ha 50% 3a7aHHBIX BOIIPOCOB
IIponemoHcTprUpOBaH OBJICTBOPUTEHHBIN OBEHb BJIQJICHUSA
KontposnbHas e pHp e p yp A
MaTepUaJIOM.
pabota Ha 0 .
[IpaBunbpHO pemreHo He MeHee 50% 3anaHuil
KOMITBIOTEPE

[TpomexyToUHast aTTECTAIMS 110 TUCIUTUTNHE POBOAUTCS B OpME 3a4eTa.
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HtoroBass oreHka MO [AWCHUIUIMHE MOXET OBITh BBICTABJICHA HAa OCHOBE
pPe3yJbTaTOB TEKYIIET0 KOHTPOJIS C UCIOJIB30BAHUEM CIICAYIOIICH IIKAJIBL.

Ecnu cymma HaOpanHbix 0amioB menee 50 — oOydaromuiics HE AOMYCKAeTCs 10
POMEKYTOYHOM aTTeCTaIUH.

Ecmu cymma 6anmnoB cocraBisier 50 6amioB u 6osiee, 00ydarOmUics TOMyCKAeTCs
70 3a4era.

Eciu cymma GamnoB cocrtasisier ot 80 go 100 6amioB, oOy4arouiuiicss MOKeT
PETEHI0BATh HA ABTOMAaTHUYECKYIO OIICHKY «3aYTCHO.

buier k 3aueTy BKJIIOYAET 2 BOIpOCa.

[IpomexxyTouHast arrecTtalus MPOBOAMUTCS B ayAUTOPUU B (OpME YCTHOIO
ompoca.

BpeMst Ha moaAroToBKy: 45 MUHYT.

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

Ouenxa Kpumepuu oyenxu

OOyJaronuiicss IEMOHCTPUPYET 3HAHWE OCHOBHOTO YYE€OHO-IPOTPaMMHOIO
MaTepHuaiia B 00beMe, HCOOXOIUMOM ISl JalTbHEHIIICH Y4eObl, YMEET MpHUMe-
HSTh €r0 MPH BBIMOJHEHUH KOHKPETHBIX 3aJaHHi, MPEAyCMOTPEHHBIX MpPO-
rpaMMO#i AUCIUTUTHHBI

OOy4aronuiicss JEMOHCTPUPYET 3HAYUTEIbHBIC TPOOETBI B 3HAHHUAX OCHOB-
HOTO y4eOHO-IIPOrPaMMHOTO MaTepHala, JOMYyCTHI MPUHIUIIHAIbHBIE OUIHOKU
B BBINOJIHEHUH TMPEIyCMOTPEHHBIX IMPOrpaMMON 3aJaHUi W He

CrIocOoOEH MPOJIOIHKUTH 00YICHIE

<«GBadyTCHO»

«HEC 3a4YTCHO»
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