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Buo yuebnoii pabomoi Beezo Cemecmpes
yacos 6
KoHTakTHbBIE 3aHsTHS (BCETO) 32 32
B ToM ynce: - - -
Jlexuun 12 12
[Ipaktuueckue 3ansatus (I113) 10 10
Cemunapsl (C)
JlabopaTtopusbie padoTsl (JIP) 10 10
CamocrosiTesibHas padoTa (Bcero) 110 110
B ToMm uucre: - - -
KypcoBoii npoexT (pabota)
PacuetHo-Tpaduueckue padboThI
Pedepar
Jpyeue euovl camocmosmenvHoi pabomol 110 110
Bun nmpomMexxyTouHOM aTTecTanuu (3a4eT, SK3aMeH ) Hud.
? 3a4.-2
OO1m1ast TPy10EMKOCTh: Yac 144 144
3a4. €. 4 4
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CocraBurenb: OBCIHHUKOB AJlekceil BnaaumMupoBuy, KaHa. TeXH. HAyK, JOLICHT

Pabouas mporpamma cocTtaBiieHa Ha OCHOBaHUH (eIepalibHOIO TOCyIapCTBEHHOTO 00pa3oBa-
TEJBHOTO CTaHAapTa BBICIIETO 0Opa3oBaHUs Mo HampaieHuio moaroroBku 15.03.05 — «Kon-
CTPYKTOPCKO-TEXHOJIOTMYECKOE 00ECIICYCHHE MAalIMHOCTPOUTEILHBIX TPOU3BOJICTBY U yTBEP-
KJICHA Ha 3aceaHuu Kadeapeol.
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KonmuecTBo yacoB pabodeli mporpaMMbl COOTBETCTBYET KOJIMUYECTBY 4aCOB Pabovero yueOHOro riaHa
1o HanpasieHuto NoAroToBku 15.03.05 — «KoHCTpyKTOPCKO-TEXHOIOTHUECKOe 00ecTIeYeHHe MallIiHO-
CTPOUTENBHBIX TIPOU3BOCTBY, MPOpUiIh « TeXHOIOTHS MAIIHHOCTPOCHHS.



AHHOTAUIMS K JUCUMIIJIMHE

Haszeanue mooyns KoMnbioTepHbIe MeTO1bI pellleHHs] HH:KEHEPHBIX 33124
Homep 51.B./1B.06.02 Axademuueckuit 200 | | cemecmp | 6
Kagpeopa 86 Mpozpanna 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHIECKOE 00eCIIeUeH e MAIIMHOCTPOUTEIBHEIX TIPOH3-

ACY BoJCTB. [Tpodruts — TEXHOJIOTHSI MAIIHOCTPOCHUS

T'apanm modyna

OBCsiHHUKOB Anekceil BnaqumupoBud, KaH[. TeXH. HAYK, JOLEHT

Ilenu u 3a0auu ouc-
UURIUHDBL, OCHOBHDBLE
membl

enn: popmMupoBaHUE y CTYIEHTOB 3HAHUI O TOM, YTO PacyueT U aHAIN3 PAllMOHAJBHBIX NTapaMeTPOB JII000H TeXHHYe-
CKOM M TEXHOJIOTHMYECKOI CHCTEMBI MOTYT OBITh 3(p()eKTHBHO OCYIIECTBIEHHI C HCIIOJIF30BAaHHEM KOMITBIOTEPHON TeX-
HUKH, a TAKXKE O TOM, YTO C YIE€TOM COBPEMEHHBIX TOCTIDKCHUH B CO3aHUM YHUBEPCATHHBIX CHCTEM PAacieTOB MOXKET
pelraTthes 3a/1aua CHIDKEHHS 3aTpaT Ha MIPOEKTHBIX 3Talax CO3JaHMs TEXHHUECKUX CHCTEM ITyTeM UX MaTeMaTHIeCKOTro
1 KOMITBIOTEPHOTO MOAEIUPOBAHUSI.

3amaum: ompeseNicHUEe PO KOMIBIOTEPHBIX METOJIOB pacdeTa MpH OCYIIECTBICHHH MPOEKTHPOBAHUS COBPEMEHHBIX
TEeXHUYECKHX U TEXHOJOTUYECKUX CHUCTEM; CHIDKEHHE 3aTpaT Ha NMPOEKTHBIX 3Talax CO3JaHMS TEXHUYECKHX CHCTEM
ITyTeM HX MaTeMaTHIECKOTO ¥ KOMIIBIOTEPHOTO MOJICITUPOBAHUS.

3HaHHUSA. OCHOBHBIE NPUHIUITEI HOCTPOSHHUS KOMITBIOTEPHBIX METOJ0B; METOJOJIOTHS CHCTEMHOTO PEIICHHS MHX e-
HEpPHBIX 3aa4; COBPEMEHHBIC METOBI M CPEJCTBA PEeIICHNUS WH)KEHEPHBIX 3a1a4 Ha DBM, obmacTu ux mpuMeH e-
HUSL.

YMeHusi: TIpaBUIIBHO BBIOPATh CTPYKTYpPY M METOJBI NMOCTPOEHHS AlTOPHUTMAa pacuera; MPUMEHHTh KOMIIBIOTEPHBIH
METO]] B KOHKPETHOH 3a1aue MalllHHOCTPOUTENILHOTO IPOU3BOACTBA.

Happlixu: pemeHns THIIOBBIX HHXECHEPHBIX 3a1a4 Ha DBM.

Jlekuuu (OCHOBHBIC TEMBI):

THIBI COBpEMEHHBIX CHCTEM pacueTa M IpoeKTHpoBaHUs. CIeluanu3upoBaHHbBIE, ClIEINaNbHbIe, YHUBEpCaIbHBIC CH-
ctembl pacueta U npoektupoBanus (CAD/CAM/CAE). CALS texHonoruu. O030p CyIIECTBYIOIIUX CUCTEM pacuyeTa
npoextupoBanus (SolidWorks, CosmoWorks, Mathematica, MathCAD, MathLAB, ANSYS, ADEM, KOMITAC, APM
FEM u np.). MaremaTn4eckoe MOAEIUPOBAHHE C UCIIOJIb30BAHIEM YHUBEPCATBHOW CHCTEMBI MaTeMaTHUECKUX pacde-
ToB MathCAD. Pemenne 3amauy ontummusanuy. Maremarindeckas o0padOTKa pe3ynbTaToB SKCIEpUMEHTOB. CTaTUCTH-
YEeCKHe METO/BI OIIEHKH KauecTBa M3/ENUI B MAIIMHOCTPOSHUH. PelieHre THITOBBIX HHXKEHEPHBIX 3a1a4 Ha OBM, B ToM
YHCIIE C JIEMEHTaMH IPOT PAMMUPOBAHHSI.

JlaGoparopHbie paGorsl: OcHoBbl pabotsl ¢ MathCAD. Pemenue ypaBHenuii. O6paboTka TabIMYHBIX JaHHBIX. Mare-
MaTuyeckas 00paboTKa 3KCIepUMEHTAIBHbBIX JaHHBIX. UncieHHoe nHTerpupoBanue u quddepenHnupoBanue. Pemenne
0OBIKHOBEHHBIX TH((hepeHIIaNIbHBIX YPAaBHEHUI.

Ocnognas Jaumepa-
mypa

1. Mokposa H.B. Umxenepusie pacuétel B MathCAD. JlaGoparopHblii TpakTUKyM [DJIEKTPOHHBIH pecypc] : yuyeOHOe
nocooue / H.B. Mokposa, E.JI. 'opaeeBa, C.B. ATosiH. — DnekTpoH. TeKcToBbIe naHHble. — CapaToB: By3oBckoe 00-
pasosanmue, 2018. — 152 ¢. — 978-5-4487-0309-6. — Pesxxum moctyma: http://www.iprbookshop.ru/77152.html

2. NnrepakruBubie cucreMbl Scilab, Matlab, Mathcad [QnexkrponHsiii pecypc] : yaebroe mocobue / W.E. Ilnemunackas
[m mp.]. — DnekrpoH. TekcroBble naHHble. — Kazanp: KazaHckuil HAMOHAIBHBIN HCCIENOBATENECKII TEXHOIOTHYE-
ckuil yHuBepcurtert, 2014. — 195 ¢. — 978-5-7882-1715-4. — Pexxum nocryma: http://www.iprbookshop.ru/62173.html

3. 'anun H.B. IpoektupoBanue u npouHocTHOH pacueT B cucteMe KOMITAC-3D V13 [Onextponnsiit pecype] / H.B.

lanuH. — DnekTpoH. TekcToBbie naHHbie. — Capatos: [Ipodobpasosanue, 2017. — 320 ¢. — 978-5-4488-0119-8. —
Pexxum nocryna: http://www.iprbookshop.ru/63953.html

Texnuueckue cpeo-
cmea

IpoekiMoHHast anapaTtypa s IPE3eHTANH JISKIUI U JJeMOHCTPAIMH WILTIOCTPATHBHBIX MaTEPHAIIOB.
Kommbrorepsl, ocHariernsie cucremamu «Kommac-3Dy», MathCAD.

Komnemenuuu

Ilpuoopemaiomces cmydenmamu npu 0C60EHUU MOOY/A

IIpogheccuonansnvie

IK-1: ctocoGHOCTh IPHMEHSTH CTIOCOOBI PAIMOHAIBHOTO HUCIIOIB30BaHUS HEOOXOIUMBIX BUAOB PECYPCOB B MAIIHMHO-
CTPOUTENHHBIX MPOU3BOACTBAX, BEIOMPATh OCHOBHBIE U BCIIOMOTATENIbHBIE MaTePHANbl AT U3TOTOBICHUS UX M3AEIHUH,
CIOCcOOB! peaTn3aii OCHOBHBEIX TEXHOIOTHYECKUX IPOIECCOB, aHATNTHIECKHE U YHUCIEHHBIE METOIBI IPH Pa3paboTke
X MaTeMaTHYeCKHX MOJeNel, a TakKe COBPEMEHHBIE METOJBI Pa3pabOTKH MATOOTXOAHBIX, YHEProcOeperammx o
9KOJIOTMYECKU YUCTBIX MAIIMHOCTPOUTEIIBHBIX TEXHOJIOTHH.

ITK-3: criocoOGHOCTh y4acTBOBATh B IIOCTAHOBKE Iiejieil mpoekTa (IIporpaMMbl), ero 3afad MpH 3aJaHHBIX KPUTEPHSX,
LeNEeBEIX (QYHKIMAX, OTPAaHUYCHUAX, pa3paboTKe CTPYKTYPhI UX B3aMMOCBSI3CH, ONpPE/CICHUH MIPUOPUTETOB PEIICHUS
3aj1a4 C y4eTOM MPaBOBBIX, HPABCTBEHHBIX aCIEKTOB NPOQECCHOHATBLHON eI TEIbHOCTH.

IK-11: cmocoOHOCTH BBIMONHATE PaOOTHI IO MOAEIUPOBAHMIO MPOIYKIMU U 00BEKTOB MAITHHOCTPOUTENBHBIX IIPOU3-
BOJICTB C HCIOJIb30BAaHNEM CTaHIAPTHBIX NMAKETOB M CPEJCTB aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHNS, IPHUMEHSATH aJl-
TOPUTMHIYECKOE M TIPOTPaMMHOE oOecredeHIe CPEACTB U CHCTEM MAIIHHOCTPOUTEIBHBIX TPOU3BOJICTB.

3auemnvix

eouHuy 4

Dopma nposedenusn 3auamuil Jexyuu Ilpaxm. 3anamusn Jlabop. pabomot Camocm. paboma

Bcezo uacos 12 10 10 110

Buowt
KOHmMpPOs

Mug.3au

/3au/ IK3

KII/KP [Nonyuenue onenku 3, 4, 5 Wzyuenne Teoper. MaTepua-

Jia, BBITIIOJIHCHUEC KOHTP.

Ycnosue
3auema

Dopma nposede-
HuA camocmosn-

opmot

Hud.

3a4CT

3aJlaHdi, TOJATOTOBKA K
3aHATHIM

- Mooyna menvHoll pabomol

Ilepeuenv modyneii, 3Hanue KOMOPLIX HEOOXOOUMO O USYUEHUS MOOYIA

HaueprarensHas reOMeTpHs, HHKEHEPHAsT
rpauka, HHPOPMATHKA, METOIBI KOMITLIOTED-
HOT'O KOHCTPYMPOBAHUsI, MATEMATHKA, JETAIH
MaIITFH, TPOIECCHI U omepanu GopMoodpaso-
BaHHs (pe3aHre MaTepUaIoB, PEXKYIIHA HH-

CTPYMEHT)




1. HEJH " 3AJAYM AUCIUTIINHBI

Heap qucuMniuHbl — GOPMUPOBAHUE Y CTYJEHTOB 3HAHUN O TOM, YTO PAcyeT U AHAIM3
paLMOHATIBHBIX TapaMeTPOB JIO00H TEXHUYECKOH M TEXHOJOTHUYECKOW CHCTEMBI MOTYT OBITH 3(-
(EKTHUBHO OCYILECTBIIEHBI C UCIIOJIb30BAHUEM KOMITBIOTEPHOM TEXHHMKH, a TAKXXe O TOM, YTO C yde-
TOM COBPEMEHHBIX JTOCTHKEHUI B CO3/1aHUM YHUBEPCAIbHBIX CUCTEM PACUETOB MOJKET PEIAThCs
3aJa4a CHWYKEHUS 3aTpaT Ha IPOEKTHBIX JTaax CO3JaHMs TEXHUYECKHX CHCTEM IIyTeM MX MareMa-
TUYECKOTO U KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS.

OcHoBHBIE 321241 Kypca:

—  OmIpeAeseHHE POJIM KOMIIBIOTEPHBIX METO/I0B pacyeTa Ipu OCYIECTBIEHUH POEKTUPO-
BaHUS COBPEMEHHBIX TEXHUYECKUX U TEXHOJOTHUECKUX CUCTEM;

—  CHIDKEHHE 3aTpaT Ha MPOEKTHBIX dTalax CO3/1aHusl TEXHUYECKUX CHCTEM IIyTEM HX Ma-
TEMaTUYECKOI'0 U KOMIIBIOTEPHOI'O MOJEIMPOBAHMS.

B pesyabTare u3y4yeHus AUCHUILIMHBI CTYAEHT J10JIKEH

3HATh:

—  OCHOBHBIE IIPUHIIUIIBI IOCTPOECHUS KOMIIBIOTEPHBIX METOA0B;

—  METOJAOJIOTHIO CHCTEMHOI'0 PELICHUS NH)KEHEPHBIX 3a/a4;

— COBPEMEHHbIE METOJbl U CPE/ICTBA PEIICHUS MHXKEHEPHBbIX 3aj1ay Ha DBM, obnactu
UX IPUMEHEHUS,

yMeETb:

—  TPaBUIIBHO BBIOPATh CTPYKTYPY U METOJIbI IOCTPOECHMSI AJITOPUTMA pacyueTa;

—  IPUMEHHUTH KOMIIBIOTEPHBIN METOJ B KOHKPETHOM 3aJ1a4€ MAIIMHOCTPOUTEIBHOIO IIPO-
U3BO/JICTBA,

BJIAJETh:
—  HaBBIKaMH pPEIICHUS TUTIOBBIX HH)KEHEPHBIX 3a/1a4 Ha DBM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

Juctmmmaa «KoMITbIOTepHbIE METONBI PENICHUs] MHXKEHEPHBIX 331awy SBISIETCS IUCIATUIN-
HOI1 1O BBIOODY.

Jist u3y4eHns JUCIUTUIMHBI CTYACHT JI0JDKeH

3HATh: OCHOBHBIE MNPUHIMUIBI MOCTPOEHUS U CTPYKTYpY TEXHOJOTHYECKUX IPOIECCOB,
CTPYKTYpPY MPHUKIAQTHOTO U CUCTEMHOTO MIPOTPAMMHOTO 0OECTIEYeHHUsI, OCHOBBI BBICIIICH MaTeMaTH-
KU, TO3BOJIIONIEH CyTUTh O KOJUYECTBEHHBIX OTHOILIEHMUAX M MPOCTPAHCTBEHHBIX (popmax, Mmoiy-
94aTh MaTEeMaTHYECKUM ITyTEM PE3yJIbTaThl, IPOTHO3UPOBAThH, 00padaTHIBATh M HCTOJIKOBHIBATH HX;

yMeTh: IPUMEHATh MOJyYeHHbIE 3HAHUsI AJIEMEHTApPHOM U BBICIIEH MaTeMaTHUKH JAJIs pelle-
HUSI MHKCHEPHBIX 3a71a4;

BJajJeTh: HaBbIKaMHU pPabOTHl C MPOrpaMMHBIM oOecreueHueM, y4eOHOW IuTepaTypoH,
HaBBIKAMU PEIICHHS THIIOBBIX HH)KEHEPHBIX 3a/1a4.

W3yuenune TUCHMITIMHBI 0a3upyeTcs Ha 3HAHUAX, MOJYYEHHBIX MPU U3YyYEHUU AUCLUIUINH:
HauepTaTelbHas TeOMEeTpHsI, MHKeHepHas rpaduka, MHPOpMATHKaA, METOIBI KOMITBIOTEPHOTO KOH-
CTpYHMpPOBaHUS, MaTeMaTHKa, AETAIM MAaIINH, POLECCH U onepaiuu popmMooOpa3oBaHus (pe3aHue
MaTepHaJioB, PeXYIIHIA HHCTPYMEHT).

3. TPEBOBAHMUSI K PE3YJBTATAM OCBOEHUS JIUCHUIIJINHBI

3.1. 3naHus, npuodpeTaemMblie B X0/4€ U3YyUYeHH S TUCUUIIMHBI

Ne n/n Suanus
1. OCHOBHBIE TIPUHITUITBI TOCTPOEHUS KOMITBIOTEPHBIX METO/IOB
2. MeTo0I0THsI CHCTEMHOTO PEIICHUsT MH)KEHEPHBIX 3214




3. | CoBpeMeHHBIE METO/IbI U CPECTBA PEUICHUs HH)KEHEPHBIX 3a/1a4 Ha DBM, obnactu ux
IIPUMEHEHUS

3.2.YMeHus, npuodperaemMbie B X0/1e U3yYeHUs TUCHUTLTUHBI

Ne n/n Vmenusa
1. [TpaBmIbHO BBIOPATh CTPYKTYPY M METOMBI IOCTPOCHUS AJITOPUTMA pacyera
2. [IpuMeHUTh KOMIIBIOTEPHBIA METO/T B KOHKPETHOM 3a]1a4€ MaIIMHOCTPOUTEILHOTO
MIPOU3BOJCTBA

3.3. HaBBIKH, npnoﬁpeTaeMble B X04€ U3YyYECHUSA JUCHHUIIIMHBI

Ne n/n Haesvixu

1. Pemenus TMIIOBBIX MHAKEHEPHBIX 3a7a4 HAa OBM

34. KOMHeTeHIII/II/I, npnoﬁpeTaeMble B X0A€ U3y4YEeHUS JTUCHHUIIIMHBI

Komnemenyuu 3nanua | Ymenua |Hasviku

ITK-1: crtocoOHOCTH TPUMEHSTH CITOCOOBI PAIIMOHATILHOTO UC- 1,2,3 1,2 1
MOJIb30BAaHUS HEOOXOIUMBIX BUIOB PECYPCOB B MAITMHOCTPOU-
TEJIbHBIX MMPOM3BOJICTBAX, BELIOUPATh OCHOBHBIC U BCIIOMOT a-
TEJbHBIC MATEPUAIIBI JIJIST U3TOTOBJICHUS UX U3JICIIHH, CITOCOOBI
peanu3ali OCHOBHBIX TEXHOJOTHUYECKHUX MPOIIECCOB, aHATUTH-
YECKHUE W YUCJICHHBIC METO/IBI TIPU Pa3padOTKe UX MaTeMaTHde-
CKHMX MOJICIICH, a TAaK)Ke COBPEMEHHBIE METOIbI pa3pabOTKH Ma-
JIOOTXOHBIX, YHEProcOEPETaroNIiX U IKOJIOTUICCKH YHCTHIX
MalTHHOCTPOUTEIBHBIX TEXHOJOTHA.

[TK-3: crmtocoOHOCTh y4acTBOBAThH B TIOCTAHOBKE IIEJICH TPOEKTa 1,2,3 1,2 1
(mporpaMmpbl), €ro 3a7a4 MpU 3aJaHHBIX KPUTEPHSIX, 1IETIEBBIX
(GYHKIHUSAX, OTPAaHHUCHUSX, Pa3paboTKe CTPYKTYPHI X B3aUMO-
CBsI3€H, OMpe/eNIeHnH IPUOPUTETOB PEIICHHUS 3a/1a4 C YIETOM
IIPABOBBIX, HPABCTBEHHBIX ACMEKTOB MPO(ECCUOHATIBHON Jes-
TEIIbHOCTH.

[TK-11: cnocoGHOCTH BBIMOIHATH PAOOTHI IO MOACIUPOBAHUIO 1,2,3 1,2 1
OPOAYKIMH U 00BEKTOB MAIIMHOCTPOUTENBHBIX IPOU3BOICTB C
MCIIOJTb30BaHNEM CTAHJIAPTHBIX MMAKETOB U CPEJCTB AaBTOMATH3H-
POBAHHOTO IPOEKTUPOBAHUS, TPUMEHSATH aJITOPUTMUYIECKOE U
MPOrpaMMHOE 00ECIIEYCHUE CPEACTB U CUCTEM MAITUHOCTPOH-
TEJbHBIX MPOU3BOJICTB.

4. CTPYKTYPA U COAEPKAHUE JUCHUIITINHBI
4.1. Pa3pmesbl AUCHMILUIMHBI U BUbI 3aHATHI

Buabl yueonoii padorsl, @DopMBbI TEKYLIEr0 KOHTPOJIs
Ne Pazgen £ |Briouas camocT. pabo- YCIEBAEMOCTH (RO Hedenam)
n/n AUCHHUTIUHBI & | Ty crymenToB u Tpyao- |PopMa MPOMEKYTOYHON aTTeCTa-
é eMKOCTh (B yacax) MU (no cemecmpam)
nex  mpax | 1aé6 |CPC
1. |Tunsl cOBpeMEHHBIX CUCTEM pacueTa u mpo- | 6 2 4 4 24 3amurTa 1abopaTopHBIX padoT
SKTHPOBaHUSI. KonrponbsHast pabota Ha KOMITb-
2. |O030p CYIIECTBYIONINX CUCTEM pacyeTa 1 6 24 oTepe
IIPOEKTUPOBAHMSL.
3. |Paspabotka u npuMeHeHune cucrteM pacuera | 6 2 24
U IPOEKTHPOBAHUSL.
4, |YHuBepcaJbHBIE CHCTEMBI MaTeMAaTHYECKUX | 6 4 6 6 26 3amuTa 1abopaTopHBIX padboT
pacyeroB KonrponbsHast pabota Ha KOMITb-
5. |MHXeHepHbIe pacyeThl HA KOMIIBIOTEPE. 6 4 26 10Tepe
IToaroToBka K 3a4eTy 6 2 Hud. 3ager
Bceero 12 |10 |10 | 110
B TOM umncne KOHTPOJIL CAMOCTOSITENIBHON 2




Ne
n/n

Buabl yue6Hoii padoThl,

BKJII0Yasi caMoCT. pado-

TY CTYA€HTOB M TPYAO-
eMKOCTb (B Yacax)

Pa3znen
JUCIHUTLTHHBI

Cemectp

ek |npa1< n1a6 |CPC

DopMBbI TeKYIIEr0 KOHTPOJIS
yCIeBaeMOCTH (10 HedesAM)
dopMa NPOMEKYTOYHOM aTTecTa-
U1 (no cemecmpam)

paboThI

4.2. Coaepxxanue pa3aesioB Kypca

Ne n/n

Pazoen oucyunaunot

3nanua

Ymenun

Haegvixu

Tunwl cospemennvix cucmem paciema u RPOEeKMUPOGAHUL.
Creuuanu3upoBaHHbIe, CIICHUATIbHBIC, YHHBEPCAIbHbIC CH-
crembl pacuera u npoekrupoBanus (CAD, CAM, CAE). CALS
TexHOJIOruU. Bo3moxkHocTH U HazHavyeHue. [Ipenmyrectsa u
HenocTatku. [IpobneMbl pa3paboTKK U BHEIPCHUSL.

1,2,3

0030p cywecmeylowux cucmem pacuema u RPOEKmMuposad-
Hus.

MathCAD, Mathematica, MathLAB, SolidWorks, Cos-
moWorks, KOMITAC, KOMIIAC Shaft, APM FEM, ANSYS,
ADEM u nip. Bo3moxHoctu u HazHaueHue. [Ipenmyiiectsa u
HezpocTaTKu. [Ipobiemsbl pa3paboTKu 1 BHEAPEHUSI.

1,2,3

Pa3pabomka u npumenenue cucmem paciema u npoeKmu-
posanus.

[IpoGnembl pa3pabOTKU CUCTEM Ha OCHOBE SI3BIKOB IMPOTPaAM-
MupoBaHus. [[puMeHEeHNEe YHUBEPCAIbHBIX CHCTEM MaTeMaTH-
yeckux pacueroB Mathematica, MathCAD, MathLAB u ap.
OCHOBHBIE CBEJICHHUS.

1,2,3

Ynueepcanvnovie cucmemvr mamemamuueckux pacuemos
Mathematica, MathCAD, MathLAB. IIpocTbie BBIYHCICHHS.
Pemenue cucrem ypaBHenuid. Pabota ¢ nocienoBarenbsHOCTSI-
MU. 3aKOHBI BBIYUCIICHUS 2JIEMEHTOB MaTpull. OyHKIUY U
rpaduku pyHkuui. Metoas! onTuMHu3anuu. YuciaeHHoe pe-
nieHne quddepeHnanbHbpIX ypaBHeHu. HekoTopseie cTaH-
naptHble QyHKIMH. [IporpaMmmupoBaHue B yHUBEpPCAIbHBIX
cuctemMax. MoyapHOE TPOrpaMMUPOBAHHUE.

1,2,3

1,2

Hnowcenepnvie pacuenmvl Ha KOMnbvlomepe.

3amaya MHTEpPHpPETAlMU CTaHAAPTHBIX PACUETOB 3JIEMEHTOB
TEXHUUYECKHUX CUCTEM. 3ajjadya aJrOpUTMH3ALUM U aBTOMATH3a-
nuu pacuetoB. KommbroTepHOe aHMMAallMOHHOE MOJEINpOBa-
HUE TEXHMYECKHX cucreM. [IporpammupoBaHue, 3JIEMEHTHI
ynpasienus B MathCAD. Pemenue 3anad ontumusanuu. Ma-
TemaTtndeckas oOpaboTka pe3yibTaToB 3KcrepuMeHToB. Cra-
TUCTUYECKHE METOJbl OLEHKHU KayecTBa M3AENUN B MallWHO-
CTpoeHHH. PenieHre TUMOBBIX MHKEHEPHBIX 3a1a4 Ha OBM, B
TOM YHCJIE C DJIEMEHTaMH NPOrpaMMHUPOBAHUSI.

1,2,3

1,2

4.3. HaumeHoBaHHE TEM NMPAKTHYECKHX 3aHATHII, HX cO/lep:KaHue U 00BbEM B Yacax

No
/1

No
pasne- TeMsbl u copepxaHue 3aHATUN
ja

Komn-
BO
JacoB

1.

1-3 | O630p u npumenenue cucmem paciema u npoeKmupoOSaAHUs.
MathCAD, KOMITAC, KOMITIAC Shaft, APM FEM, ADEM. Bo3moxHo-
CTU U Ha3HayeHue. [IpenmyiecTBa u HeoctaTku. [Ipumenenue yHuBep-
caJbHO# cucteMbl MaTeMaTHueckux pacdetoB MathCAD. OcHoBHBbIE CBe-
nenus. OcHoBbl paboTsel ¢ MathCAD. Pemenue ypaBHeHHI U ccTeM
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ypaBHeHUH. DyHKIMK U rpaduku GyHKIUN

2. 4,5 | Texnuuecxue pacuemot 6 MathCAD. 6
Pemenue 3anau ontumu3zanyn. CTaTHCTUYECKHAE METOJIBI OIICHKH Ka4eCcTBa

U3JIeJINN B MAIIMHOCTPOCHUH. PellleHne TUITOBBIX NHKEHEPHBIX 3a/1a4 Ha
OBM.

Beero | 10

4.4, HamMeHOBaHHe TeM J1a00PATOPHBIX padoT, UX coJep:KaHue U 00beM B yacax

Ne Kon-Bo
Ne
o |pasae- HanmenoBaHue 1abopaTOpHBIX paboT 4acoB
na
1 1-3 | Ocnogsl padotel ¢ MathCAD. Perienue ypaBaenuii. O6padotka Tad- 4
JMYHBIX TaHHbIX. MaTremaTuyeckast 00paboTKa SKCIIEpUMEHTAIbHBIX
JTAHHBIX.
2 4,5 | Yucnennoe unterpuposanue u auddepenurposanue. Pemenue oObIk- 6
HOBEHHBIX U (epeHInaIbHBIX YPaBHEHHH.
Beero | 10
5. COJJEP)KAHUE CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB. OHEHOYHBIE
CPEJIACTBA JJIsA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTU, IPOMEXYTOYHOU
ATTECTAIIMU ITIO UTOTI'AM OCBOEHUSA JTUCHUIIJIMHbI
5.1. Conep:xanne caMoCTOSITEIbHOI PaGoThI
Ne Ne pazgena HaumeHoBaHHE TEM Tpynoem-
n/n KOCTh (4ac)
1 1 CALS rtexnonorun. BoamoxxHoct u HazHauenue. [Ipe- 24
umyliecTBa U HeaocTaTtku. [Ipobiaemsl pa3paboTku u
BHEPEHHSL.
2 2 Mathematica, MathLAB, SolidWorks, CosmoWorks, 24

KOMIIAC Shaft, APM FEM, ANSYS, ADEM u ap. Bos-
MO>KHOCTH U HazHaueHue. [IpeumyriecTBa 1 HEAOCTATKH.
[Ipo6iembl pa3pabOTKU U BHEAPEHUS.

3 3 [Ipo6nembl pa3pabOTKH CUCTEM Ha OCHOBE SI3BIKOB IPO- 24
rpaMMHpoBaHus. [I[puMeHeHne YHUBEPCAIbHBIX CUCTEM
MaremaTtuieckux pacuetoB Mathematica, MathLAB u mp.
OCHOBHBIE CBE/ICHHUSI.

4 4 Mathematica, MathLAB. TIpoctsie Bbiuuciaenus. Perenue 26
cUCTeM ypaBHeHUM. PaboTa ¢ nocienoBareabHOCTIMHU. 3a-
KOHBI BBIYMCIICHHS 2JIEMEHTOB MaTpuil. OYHKIIUH U Tpa-
¢uku pynkuuit. Metoas! ontuMuzanuu. YucieHHoe pe-
nieHue nugdepeHnuanbHbIX ypaBHeHn. Hekotopsie
crangaptHele QyHKImH. [IporpammupoBanue B yHHBEp-
CalIbHBIX cucTeMax. MoylibHOE IPOrpaMMHPOBAaHHE.

5 5 3amava MHTEPIPETAIINN CTAaHIAPTHBIX PACUETOB AJIEMEHTOB 26
TEXHUUYECKUX CHCTEeM. 3a/iada alTOpPUTMH3AIUU U aBTOMa-
THU3alUN pacdyeToB. KOMIBIOTEpHOE aHUMAITMOHHOE MOJIe-
JTUPOBaHUWE TEXHUYECKUX cHcTeM. [IporpamMmmMmupoBanue,
anemeHThl yrpasierus B MathCAD. Ocobennoctu perie-
HUS 3a7a4 ONTUMHU3alMU. MaremaTudeckass o0paboTka pe-
3yJIBTaTOB IKCIEPUMEHTOB. PellleHrne THIOBBIX HWHXKEHEP-
HBIX 33/1a4 Ha DBM, B TOM 4ucIe ¢ 3ieMEeHTaMH TPOrpam-
MHUPOBAHHS.

IloaroroBka K 3a4ery 2

Bcero 110




5.2. OneHo4HbIe cpeAcTBA

OueHoYHbIE CPEeICTBA, UCTIOIb3yEMbIE JJI TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKY-
TOYHOI aTTecTaly 00y4aroIuXcs 0 UTOTaM OCBOCHHS! IUCUUIUIMHBI, UX BUBI U pOpMBI, Tpedo-
BaHUs K HUM U IIKAJIbI OI[CHUBAHUS MPUBECHBI B IPUIIOKEHUU K pabouelt mporpamme TUCIUTUITI-
Hbl «DOH/ OIEHOYHBIX CPEACTB MO AucUUIINHE «KOMIbIoTepHbIE METObI PEIICHHS HHKEHEPHBIX
3a7au»», KOTOpoe 0(hopMIIIeTCs: B BUIE OTACIHLHOTO TOKYMEHTA.

6. YYUEBHO-METOANMYECKOE U THO®OPMALIMOHHOE
OBECIIEYHEHHUE JUCIHUIIJINHbI

6.1. OcHoBHas JUTEpaTypa

1. MokpoBa H.B. Uuxenepusie pacuétel B MathCAD. JlabopaTopHbIii MPaKTHKYM [DJIeK-
TPOHHBIN pecypc] : yueoHoe nmocobue / H.B. Mokposa, E.JI. 'opaeeBa, C.B. ATostH. — DneKTpoH.
TeKkcToBbIC NaHHbIe. — CaparoB: By3oBckoe oOpaszoBanue, 2018, — 152 ¢. — 978-5-4487-0309-6.
— Pesxxum pocryna: http://www.iprbookshop.ru/77152.html

2. MeTonpl ontuMu3ainuu B npuMepax B makere MathCAD 15. Yacte I [DaekTpoHHbBIH pe-
cypce] : yuebnoe mocodue / U.B. KyapsBuesa [u ap.]. — DnekTpoH. TekcToBbie nannbie. — CIIO. :
Yuusepcurer UTMO, UuacTuTyT X002 M OMoTexHonoruid, 2016. — 166 ¢. — 2227-8397. — Pe-
*uM noctyna: http://www.iprbookshop.ru/67288.html

3. Metoapl ontuMu3anuu B mpuMmepax B makere MathCad 15. Yacte I [DnexkTpoHHBIN pe-
cypc] : yuebHoe nmocobue / C.B. PoikoB [u ap.]. — DnekTpoH. TekcToBbie AanHbie. — CII6. : YHU-
Bepcurer MTMO, 2016. — 178 c¢. — 978-5-9906483-1-9. — Pexum pocryma:
http://www.iprbookshop.ru/67287.html

4. IlpakTuKyM 1o pabote B MaremarnueckoMm nakere MathCAD [DnekTpoHHBIH pecype] :
yuebHoe nocobue / C.B. PoikoB [u Ap.]. — DnexTpoH. TekctoBbie nanneie. — CII6. : YHuBepcutet
UT™MO, 2015. — 87 c¢. —  978-5-9906483-0-2. —  Pexum  gocryma:
http://www.iprbookshop.ru/67566.html

5. NuTepaktuBHble cucteMbl Scilab, Matlab, Mathcad [DnekTponHbIii pecypc] : ydueOHOE
nocobue / W.E. [Inemunckas [u ap.]. — DaexTpoH. TekcToBble naHHble. — Kazanb: Kazanckuii
HAI[MOHAJBHBIA UCCIICIOBATEILCKAN TEXHOJIOTHYeCKui yHuBepcurer, 2014. — 195 ¢. — 978-5-
7882-1715-4. — Pexxum noctyma: http://www.iprbookshop.ru/62173 . html

6. bacoB K.A. ANSYS [DnekTponHbIii pecype] : cipaBovHHK mosib3oBatelns / K.A. Bacos.
— DrnekTpoH. TekcToBble AaHHbIe. — Capatos: [IpodobpazoBanue, 2017. — 640 c. — 978-5-4488-
0064-1. — Pexxum noctyna: http://www.iprbookshop.ru/63588.html

7. Tanun H.b. IlpoextupoBanue u mpouHocTHOM pacueT B cucteme KOMITAC-3D V13
[DnexTponnsbiit pecype] / H.b. 'anun. — OnextpoH. TekcToBbie nanubie. — Capartos: [Ipodobpa-
30BaHME, 2017. — 320 C. —  978-5-4488-0119-8. —  Pexum  pocryna:
http://www.iprbookshop.ru/63953.html

6.2. JlonoTHUTe IbHAS JIUTEpPaTypa

1. C. B. Ilopuues, U. B. benenkosa. Yucnennsie metonel Ha 6a3ze Mathcad. C-I16: BXB-
[TerepOypr, 2005 — 456 c.

2. 1. B. Kuppsao. Mathcad 12. Haubostee nmoiHoe pykoBojicTBo. C-I116: BXB-ITetepOypr,
2005 - 566 c.

3. E. Kynpssues. Mathcad 11. IToHoe pykoBozacTBO 1o pycckoit Bepcun. M: JIMK Ilpecc,
2005 —-592 c.

4. B. JI. beprses. Teopernueckass mexanuka Ha 6a3ze Mathcad. IIpaktukym. C-116: BXB-
[TerepOypr, 2005 — 752 c.

5. E. P. Anekcees, O. B. UecHokoBa. Mathcad 12. M: HT IIpecc, 2005 — 352 c.

6. T.U. IlpocBeroB. AHanu3 naHHbIX ¢ nomouibto EXxcel: 3amaum u Pemenus: YueOHo-
npakTuaeckoe nocooue. — M.: M3narensctBo «Anbda-IIpeccy, 2009. — 160 c.

7. 1O. E. Bockob6oitnukos, A.®. 3agopoxusiii, JI.A. Jluteunos, FO.I'. YepHsbiil. OCHOBBI
BbIUKCIIeHUH U mporpamMmmupoBanus B makere MathCAD: yue6. nocobue. — HoBocubupck: HI'ACY,

2012. - 212 c.



8. B.B. Jlebenes. Benenue pacuetoB ¢ momormpio cuctembl MathCAD 14: YyeGHo-
MeTroandeckoe rmocodwue. — [Mepms: HUY BIID [1d, 2013. - 48 c.

9. Hosuxosckuii E.A. Pabora B MathCAD 15: Yu4e6. nocobue. — bapnayn: Antl' TV,
2013. - 114 c.

10. MonokoB K.A., CnaBroponckas A.B., Kuraee M.B. KomnbroTepHble TEXHOJIOTHH B
MAIIMHOCTPOCHHUH: METOMYeCcKue yKkazanus. — Baagusocrok: JIBOY, 2013. — 40 c.

11. Ilectpeuor C.U. KomnproTepHOE MOJACIHUPOBAHUE U ONTUMHU3AIIUS MIPOIIECCOB PE3aHUSI:
yaeOHoe nocodue. — Tam6oB: TI'TVY, 2009. -104 c.

12. YepenamkoB A.A. OcuoBel CAIIP B MmammHOCTpOoeHUU: ydebHoe mocobue. — Camapa:
Camapckuii roc. TexH. yauepcutet, 2008. — 133 c.

13. B.®. Oukos. Mathcad 14 mis crynentoB u urxkeHeposn. C.-I116.: BXB-IletepOypr, 2009.
—512 c.: ni.

14. Omnpenenenue oNTUMAIBHBIX PEKUMOB 00pabOTKH ¢ ucnoib3zoBanueM IBM. TokapHas
obpabotka: Metoa. ykas. k j1a0. padore / Camap. roc. TexH. yH-T; cocT. B A JImutpues. - Camapa,
2003.

15. boromto6osa M.H. CucteMHBIil aHaIM3 1 MaTEMaTHYECKOE MOJCIIMPOBAHNE B MAITUHO-
cTpoenun: yueOHoe nocobue / M.H. boromoOoBa; ToMcKkuii NOTUTEXHUYECKHI YHUBEPCUTET. —
Tomck: U3a-Bo Tomckoro noautexuuueckoro ynuepeurera, 2010. — 123 c.

6.3. [lepeuenn pecypcoB HH(POPMAIHOHHO-KOMMYHHKAIIMOHHOI ceT HTepHeT

1. MonaenupoBanue cucteM: yueOHoe nmocobue / M. A. Enuzapos, F0.®D. Maprembsanos, A.L.
Cxuptnanze, A.A. TperpskoB. - Tamb6os: M3n-so ®I'BOY BIIO "TT'TY", 2011. - 96 c.
(http://window.edu.ru/resource/465/76465)

2. Berkacos H.U., [1curun 1O.B. [Ipumenenne MeTooB Teopun TpadoB U JTMHSHHOTO MPO-
rPaMMUPOBAHMUS JIJIsl PELICHUS MPOU3BOACTBEHHBIX U TEXHOJIOTHUECKUX 3a7au: MeToIn4eckue yka-
3aHmsl. - YIbsHOBCK: YAl TV, 2001. - 36 c. (http://window.edu.ru/resource/324/26324)

3. bymneikeB E.M., bornanos A.1O., borganos B.B. u ap. Matemaruueckoe MOAeTupOBaHHE
U WCCIICIOBAHNE TEXHOJOTUU U TEXHUKH MPUMECHEHUS CMAa309HO-OXJIAKIAOIINX JKUJIKOCTeH B Ma-
HIMHOCTPOEHUHM W Metajurypruv. -  YiuesHoBek:  Yal'TyY, 2001. - 126 c.
(http://window.edu.ru/resource/262/26262)

4. KoMmbloTepHBIE METOJIbI MaTEeMaTUYECKUX HCCIEeIOBaHUM [DIeKTpOHHBIN pecypc] : Me-
TOJMYECKUE YKa3aHUS K CaMOCTOSITENILHOW padoTe Mo AWCHUILTHHAM «YWCICHHBIE METOIB» W
«KommbproTepHoe MoenupoBaHue» / . — DJNEKTPOH. TEKCTOBbIE NaHHBbIe. — Jlumenk: Jlumernkuii
rOCyJapCTBEHHBIN TexHndeckuii yausepcureT, ObC ACB, 2013. — 30 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/55102.html

5. Kamanun H.B. Komnerotepnas rpaduka B cpene SOLID WORKS [DnexTponHbIN pe-
cypc] : MeToandecKkue yKa3aHusl A7 BBIOJHEeHHs TabopaTtopHbix padot / H.B. Kamanun. — Dnek-
TPOH. TEKCTOBBIE JaHHBIE. — M. : MOCKOBCKasi roCyJapCTBEHHAS aKaJIeMHUsl BOJHOTO TPAHCIIOPTA,
2009. — 72 c. — 2227-8397. — Pexxum goctyma: http://www.iprbookshop.ru/46714.html

6. baco K.A. I'padmuecknii uatepdeiic kommiekca ANSY'S [Dnexkrponnsrii pecype] / KA.
bacoB. — DnekTpoH. TekcToBble AaHHble. — CapaTtoB: [Ipodobpazosanue, 2017. — 239 ¢. — 978-
5-4488-0061-0. — Pexum nmoctyna: http://www.iprbookshop.ru/63587.html

6.4. [IporpammHoe obecnieyenune

1. Onepanunonnas cucrema\Windows.

2. [puknaausie mporpammer Microsoft Office (Word, PowerPoint, Excel).
3. Foxit Reader (pabora ¢ PDF-¢aitnamn).

4. MathCAD.

5. Kommnac-3D.

6. ADEM.

6.5. MeToanueckue ykazaHus

1. OBcssaauKOB A.B. Metoaudeckre yka3aHus 1O BBITOTHEHUIO JaOOPATOPHBIX padoT 1Mo
nucuurinHe «KoMIbloTepHble METO/IbI PELIEHHS MHKEHEPHBIX 3a7au». — [ 1a30B: I ma3oBckuil MH-
JKEHEPHO-3KOHOMHWYECKUIM MHCTUTYT, 2018.

6.6. JJ1IeKTPOHHO-0HO0INOTEYHbIEe CHCTEMBI M 3JIEKTPOHHBbIE 0a3bI JAaHHbIX



1. DnexrponHo-6mbmanoreunas cuctema IPRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
2. HanuonanbHas 31eKTpoHHas OubnuoTeka - http://H36.pd.

3. Hayunas snexkrponnas 6ubmmoreka eLIBRARY.RU —
https://elibrary.ru/defaultx.asp
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

NoNo Haumenosanue 0b6opyoosannvix yueOHvlx KabuHemos, 00beKmos 0Jisi NPOBEOCHUS 3AHAMULL
n/n C nepeuHem 0CHOBHO20 0OOPYO08aAHUsL

1 MynberumennitHbie Jeknuonubie ayautopun 201, 207, 407. O6opynoBaHue: KOMIIBIOTEP
WM HOYTOYK, TPOCKTOP, SKPaH.

Y4eOHbIe ayIUTOPHUH IS TPOBEICHUS JICKIIMOHHBIX M MPAKTUYCCKUX 3aHATUN, TPYIITOBBIX

2 | ¥ MHOUBUYalIbHBIX KOHCYJIbTALlMN, 000pYIOBaHHBIE JOCKOM, CTOJIaMH, CTYJIbSIMU (2.
401, 405)

Y4eOHble ayIUTOPUU AJIsi IPOBEACHUS MPAKTUYECKUX 3aHATHI U 1a00paTOpHBIX padoT,

3 000py/I0BaHHBIE TOCKOW, IKPAHOM, IIPOCKTOPOM, KOMIITBIOTEPAMH C HEOOXOMMBIM TIPO-
rPaMMHBIM 00ecrieueHUEM, C BOZMOKHOCTBIO MOJIKII0UeHus K ceTH «HTepHeT», cTonamuy,
crynbsimu (aya. 209).

VY4eOHble ayIUTOPUH AJIsE OPraHU3aIMK U [IPOBEJICHUSI CAMOCTOSITENIbHOM paboThl CTY/ICH-

4 | TOB, 000pyI0BaHHBIE TIOCKOW, KOMITBIOTEPAMHU C HEOOXOAUMBIM TPOTPAaMMHBIM o0ecreye-

HHUEM, C BOBMOXXHOCTBIO ITOAKIKOYCHHUA K CETU «HHTepHeT», CTOJIaMH, CTYJIbAMU (ayzl.
209).
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