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Cemecmpul
Buo yuebnoti pabomoi Bcezo
4acoe 6
KonrakTHbIe 32aHATHS (BCEr0) 16 16

B ToM uncie: - - -

Jlexun

[Tpaktuueckue 3ausatus (I13)

Cemunapsi (C)
JlabopaTtopusbie padoTsl (JIP) 16 16
CamocrosiTesibHasA padoTa (Bcero) 54 54

B ToM umncie: - - -

KypcoBoii npoekT (pabota)

Pacuetno-rpaduueckne paboTs

Pedepar

llpyeue uovi camocmosmenvbHol pabomol 54 54

Bun nmpomexxyTouHOM aTTecTanuu (3a4eT, SK3aMeH ) 3au.
: -2

OO6m1ast TpyI0EMKOCTh: 4ac 72 72

3ad4. eII. 2 2




Kadenpa: ABTomMaTu3npoBaHHBIE CHCTEMBI YIIPABICHUS

CocraBurenb: OBCIHHUKOB AJlekceil BnaaumMupoBuy, KaHa. TeXH. HAyK, JOLICHT

Pabouas mporpamma cocTtaBiieHa Ha OCHOBaHUH (eIepalibHOIO TOCyIapCTBEHHOTO 00pa3oBa-
TEJBHOTO CTaHAapTa BBICIIETO oOpa3oBaHuUs Mo HampaieHuio moaroroBku 15.03.05 — «Kon-
CTPYKTOPCKO-TEXHOJIOTMYECKOE 00ECIICYCHHE MAalIMHOCTPOUTEILHBIX TPOU3BOJICTBY U yTBEP-
KJICHA Ha 3aceaHuu Kadeapeol.
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./’:55\ B.B. benses

-
—

2018 r.

KonmuecTBo yacoB pabodeli mporpaMMbl COOTBETCTBYET KOJIMUYECTBY 4aCOB Pab0Overo yueOHOro riaHa
1o HanpasieHuto NoAroToBku 15.03.05 — «KoHCTpyKTOPCKO-TEXHOIOTHUECKOe 00ecTIeYeHHe MallIiHO-
CTPOUTENBHBIX TIPOU3BOCTBY, MPOpUiIh « TeXHOIOTHS MAIIHHOCTPOCHHS.



AHHOTAUIMS K JUCUMIIJIMHE

Haszeanue modyna | CucTeMbl aBTOMATH3AIIMH HHKEHEPHBIX PaCYeTOB
Homep b1.B./1B.07.01 Axademuueckuii 200 | | cemecmp | 6

86 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTNUECKOE 00ECTIeUeHNE MAIIMHOCTPOUTEIIBHBIX
Kagpeopa Ilpozpamma

ACY 1pon3BoACTB. [Tpodnitb — TEXHOIOTHSI MAIMHOCTPOCHHUS

I'apanm mooyna

OBCSHHUKOB AJieKcel BJ'IaZ[PIMVIpOBI/I‘I, KaHJ. TCXH. HAYK, JOLICHT

Ienu u 3a0auu
oucyuUnIUHbL, OC-
HO6HbBIE MeMbl

Henn: nproOpeTeHne CTyACHTAMH HaBBIKOB aKTHBHOTO NpuMeHeHus DBM mpu pa3paboTke HHKEHEPHBIX
peLICHN, CO3AaHUN COBPEMEHHBIX TEXHOJIOTUH.

3agaum:

- TapaHTUPOBATHh CHCTEMHOE TIPE/ICTaBIIeHHE 00 OCHOBHBIX METO/aX MPOCKTHPOBAHUS W TPOBEICHUS MH-
KCHEPHBIX PacueTOB Ha KOMITBIOTEPE;

- IOMOYb CTY/ICHTaM B OBJIaJICHUH OCHOBAMH COOTBETCTBYIOIINX KOMIIETECHIINH.

3nanus:

- CTPYKTYpa, Ha3HaYCHNUE W OCHOBHBIE PUHIIUIIBI CO3/IaHUSI KOMITBIOTEPHBIX MaTEMaTHYECKUX MOIENIEH;

- COCTaB M XapaKTEPUCTHUKN 0A30BBIX IIPOrPaMMHO-METOINUECKIX KOMIIOHEHTOB;

- METOJIbI IIPOBE/ICHHS] MHKEHEPHBIX PACUeTOB MIPU aBTOMATH3UPOBAHHOM ITPOEKTHPOBAHUH.

Ymenus:

- aKTUBHO NpUMeHITs DBM 1pu mpoeKkTHpOoBaHUK 1 IPOBEACHNN HHKCHEPHBIX PACcUETOB;

- HCTIOJIF30BaTh METOIBI IPOCKTHPOBAHUS, IPOBEACHUS HHYKCHEPHBIX PACUECTOB, IPUHATHS PEIICHIH.
Hagbixku:

- YBEpEHHOTO BHINTOJHEHMS paObOT Ha KOMITBIOTEPE C MPUMEHEHHEM POTPaMMHBIX CPENICTB ISl KOMITBIOTEP-
HOTO MOJCIHPOBAHUS U MPOBEACHUS HHXKCHEPHBIX PacYeTOB.

JlabopaTopHbie padoThI:

OcuoBbl pa6otel ¢ MathCAD. Pentenne ypaBHeHuil. OOpaboTka TaOIMYHBIX JAHHBIX. MaTeMaTHYecKas
00paboTKa IKCIIEPUMEHTAIbHBIX JaHHBIX. YHCIeHHOe HHTerpupoBanue U nuddepeniupoBanue. Pemenne
00OBIKHOBEHHBIX M depeHanbHbIX ypaBHEHHUH.

Ocnoenas rume-
pamypa

1. Moxkposa H.B. Umxkenepusie pacuétsl B MathCAD. JIabopaTopHbIii paKTUKYM [DIIEKTPOHHBIH pecypce] :
yueOHoe nocobue / H.B. Mokposa, E.JI. I'opzneeBa, C.B. AtosiH. — DJeKTpoH. TeKCTOBbIe aHHble. — Ca-
paroB: By3oBckoe o6pa3oBanue, 2018. 152 c. 978-5-4487-0309-6. — Pexum pocryna:
http://www.iprbookshop.ru/77152.html

2. NnrepaktuBHble cucTeMbl Scilab, Matlab, Mathcad [Dnexkrponnsiii pecypc] : yuebHoe mocobue / U.E.
ITnemuHckas [ ap.]. — DneKTpoH. TekcToBble qaHHble. — Kazanp: KasaHCkuil HaIlMOHAIBHBINA HCCIE0BA-
TeNbCKUH TexXHoJormdeckmii yauBepcurer, 2014. — 195 ¢. — 978-5-7882-1715-4. — Pexum goctyma:
http://www.iprbookshop.ru/62173.html

Texnuueckue cpeo-
cmea

KomribroTepsl, ocHaIeHHbBIE TporpaMMHbIMU KomiLiekcamu «Kommac-3Dy» u «MathCAD».
IIpoeKkIMOHHAs annaparypa Juis IeMOHCTPAIMH WIUTIOCTPATHBHBIX YU4eOHBIX MAaTCPHAIIOB.

Komnemenyuu Ilpuobpemaiomesn cmyodenmamu npu 0c60eHUU MO0V
O6uenpogheccuo- OIIK-3: cnocoOHOCTh UCI0JIb30BaTh COBpEMEHHbIE HH()OPMALIMOHHbIE TEXHOJIOTHH, PUKIIaIHbIE TIPO-
pansrsle rpaMMHBIE CPEJICTBA MTPH PENICHAUH 3a/1a4 MPO(ECCHOHATHHON e TEITFHOCTH
IIpogheccuonanvuote | IIK-11: criocoOHOCT BRINTOJIHATH PAOOTHI IO MOJETUPOBAHUIO MPOAYKINH U 0OBEKTOB MAIIMHOCTPOUTEIb-
HBIX MTPOM3BOJICTB C MCIOJIb30BAHUEM CTAHAAPTHBIX AKETOB M CPEACTB aBTOMATH3HPOBAHHOTO MPOEKTHP O-
BaHMsI, IPUMEHSTh AJITOPUTMHIECKOE U MPOTPAMMHOE 00ECIeYeHHe CPECTB U CUCTEM MAIIMHOCTPOUTEb-
HBIX IPOU3BOJICTB.
ITK-18: crocoOHOCTh y4acTBOBaTh B Pa3pabOTKe MPOTrpaMM U METOJMK KOHTPOJS M HCIBITAHUS MAIIUHO-
CTPOUTEJIbHBIX M3MCHH, CPEACTB TEXHOJIOTHUECKOIO OCHAIIEHHUSI, THATHOCTUKH, aBTOMATH3AI[UH U yIIPaB-
JICHUA, OCYHICCTBIATL METPOJIOTUYECCKYIO MMOBEPKY CPEACTB UBMEPCHHA OCHOBHBIX rokasarejaei KauecTBa
BBIITyCKAaeMOM MPOJYKLUH, B OLICHKE ee Opaka M aHaji3e MPUYUH ero BO3HHKHOBEHHS, pPa3paboTKe Mepo-
MPUSITHH 10 €0 NPEAYNPEKACHHUIO H YCTPAHEHUIO.
3auemmnovix 5 Dopma nposedenus 3aHAMUIL Jdexyuu | Ipaxm. 3anamusn | Jlabop. pabomvr | Camocm. paboma
eounuy Bcezo uacos - . 16 54
Buow Mugh.3au | KII/KP | Ycnosue | IlonyueHue OLEHKHU «3a4TEHO» Dopma nposede- | IloaroroBka Kk 3aHATUSAM,
Konmpona | /3au/IKk3 3auema HUSL CAMOCMOsA- | BBIIOJTHEHUE KOHTP. 3a-
dopmut 3auer - Mooyna menvHoil pado- | TaHul
mbol

Ilepeuensv modyneii, 3nanue KOMOPLIX HEOOXOOUMO 011 USYHEHUA MOOYNA

HaueprarensHast reoMmeTpus, HHXEeHepHast
rpaduka, ”HPOPMaTHKa, METO/IbI KOMITb-
IOTEPHOTO KOHCTPYHUPOBAHUS, MaTeMaTH-
Ka




1. HEJH " 3AJAYM AUCIUTIINHBI

Iesabro TUCHMIIIMHEI SIBIISETCS NPUOOPETEHUE CTYJCHTaMU HABBIKOB AKTMBHOTO NPUMEHE-
Hus OBM nipu pa3paboTke HHKEHEPHBIX PEIICHH, CO3IaHMH COBPEMEHHBIX TEXHOJIOTHH.

OcHOBHBIE 3agavyu JMCHHUIIJIUHBI:

- rapaHTUupoBaTb CHUCTCMHOC IIPCACTABJICHHUC 00 OCHOBHBIX MCTOJax IIPOCKTUPOBAHHA H
MMPOBCACHUA HHIKCHCPHBIX PACUCTOB HA KOMIIBKOTEPE,

- IOMOYb CTYACHTaM B OBJIAICHUN OCHOBAMH COOTBETCTBYIOLIUX KOMIIETCHIINH.

B pe3yabTare udyueHusi AUCHUNIMHBI CTYJAEHT 10JI2KEH

3HaAmMb:

- CTPYKTYpPY, Ha3HAYCHUE U OCHOBHBIC MPHUHIUIBI CO3/aHHS KOMITBIOTEPHBIX MaTeMaTHUye-
CKHX MOJIEIIECH;

- COCTaB M XapaKTEPUCTUKU 0A30BBIX MPOTPAMMHO-METOUYECKIX KOMIIOHCHTOB;

- METO/IbI POBEJCHUS MH)KEHEPHBIX PACUYETOB IPH aBTOMATU3HUPOBAHHOM ITPOCKTUPOBAHHH;

ymembn:
- aKTMBHO NIPUMEHATh DBM 1npu npoeKkTupOBaHUU U NPOBEACHUN HHKEHEPHBIX PACUETOB;
- HCIIOJIB30BAaTh METO/IbI IPOEKTUPOBAHUS, IPOBEICHUS HHKCHEPHBIX PacYeTOB, IIPUHATHUS
peueHui;

eénaoemp:
- HaBBIKAMU YBEPEHHOTO BBIIIOJIHEHUSI PaOOT Ha KOMIBIOTEPE C MPUMEHEHUEM TPOTPAMMHBIX
CPEJICTB JJIs1 KOMIIBIOTEPHOTO MOJICIUPOBAHUS M MPOBEJACHUS HHKEHEPHBIX PACUCTOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

Jucrunnza «CrucTeMbl aBTOMaTU3alMd UHKEHEPHBIX PAcueTOB» SIBJISIETCS TUCLUIUIMHOM 110
BBIOODY.

J1st u3ydeHus1 AUCHUILIMHBI CTY/I€HT /10/IZKeH

3HATh OCHOBBI HAauepTaTEIbHOM T'€OMETPUU, WHKEHEPHOU Trpaduku, MaTeMaTUKH, UHDOP-
MaTHKU;

yMeTb IPUMEHSTH MOJYYEHHBIE 3HAHMS U1 NMPOCKTUPOBAHUS, NNOHMMAHUS YCJIOBUHN II0-
CTaBJICHHBIX 33Ja4 U TPAMOTHOTO BBIMOJIHEHHS PACYETOB U rpauuecKUX MOCTPOCHUI HAa KOMIIbIO-
Tepe;

BJIaJIeTh HaBbIKaMU paOoTHI ¢ yueOHOM muTepaTypoit 1 OBM.

N3ydyenne nuctumuivHbl 0a3upyercss Ha 3HAHUSX, MMOJYYEHHBIX CTyJE€HTaMH MpU U3Y4YE€HUU
JUCLUIUIMH: HauepTaTeabHas FeOMETpusi, HHXKEeHepHas rpaduka, HHPOpMaTHKa, METOJIbl KOMIIbIO-
TEPHOT0 KOHCTPYUPOBAHUs, MaTEMAaTHKa.

3. TPEBOBAHMUSI K PE3YJBTATAM OCBOEHUS JUCHUIIJINHBI

3.1. 3naHus, npuodpeTaemMblie B X0/1€ U3YyUYEHHUS JUCHUILITUHBI

Ne n/n 3nanus
1. CTpyKTypa, Ha3HAYEHHUE U OCHOBHBIE MPHUHIUIIBI CO3JaHUs KOMIIBIOTEPHBIX MaTeMaTH-
YeCKUX Mojelei
2. CocTaB 1 XapaKTePUCTUKHA 0a30BBIX MPOTPAMMHO-METOINICCKUX KOMITIOHEHTOB
3. Mertoasl poOBEeNEHHS] MHKEHEPHBIX PacdyeToOB MPHU aBTOMATU3UPOBAHHOM IMPOEKTUPO-
BaHUU




3.2.YMeHus, npuodperaemMbie B X0/1e U3yUYeHUS TUCHUUILIMHBI

Ne n/n Ymenusn
1. | AktuBHO puMeHAT> DBM npu poeKTUpOBaHUM U NPOBEJCHUN UH)KEHEPHBIX pacue-
TOB
2. | Mcnonp3oBaTh METO/BI IPOEKTUPOBAHUS, IPOBEICHUS WH)XXEHEPHBIX PacyeToB, MpPH-
HATHSI peLICHUN

3.3. HaBBIKH, npnoﬁpeTaeMble B X04€ U3YyYECHUSA TUCHHUIIIMHBI

Ne n/n Haesvixu

1. YBEpeHHOrO BBIMOIHEHUST PabOT Ha KOMIIBIOTEpE C MPUMEHEHHEM IPOrpaMMHBIX
CPEICTB AJIsi KOMIIBIOTEPHOI'O MOJEIUPOBAHUS U NIPOBEACHUS HHKEHEPHBIX PACUE€TOB

34. KOMHeTeHIII/II/I, npnoﬁpeTaeMble B X0A€ U3yYEeHUS JTUCHHUIIIMHBI

Komnemenyuu

3nanus

Ymenus

Haevixu

OI1IK-3: crtocoOHOCTB UCTIONIB30BaTh COBPEMEHHBIE HH(OpMa-
IIOHHBIE TEXHOJIOTUH, TIPUKJIAIHBIE TIPOTPaMMHBIE CPECTBA
IpY PEUICHUH 33124 MPO(ECCHOHATBHOM JeSITETbHOCTH

1,2,3

1,2

1

[TIK-11: cmocoGHOCTH BBIMOJIHATH PabOTHI 1O MOJAETHUPOBAHUIO
MPOJIYKIHUHA U OOBEKTOB MAIIMHOCTPOUTENIBHBIX MPOU3BOJICTB C
MCIOJIb30BaHUEM CTAaHAAPTHBIX MMaKETOB U CPEACTB aBTOMATU3H-
POBaHHOTO MPOEKTUPOBAHUSA, MPUMEHSITh AJITOPUTMUUYECKOE U
IporpaMMHOE OOecreueHue CPeJCTB U CUCTEM MAIIMHOCTPOU-
TEJIbHBIX MPOU3BOJICTB

1,2,3

1,2

[1K-18: ciocoOHOCTh ydacTBOBaTh B pa3pabOTKe Mporpamm u
METOJMK KOHTPOJII U UCIBITAHUS MAlIMHOCTPOUTENbHBIX H3J1e-
JMH, CPENICTB TEXHOJIOTHYECKOTO OCHAILEHUS, INarHOCTUKH, aB-
TOMaTHU3aIMU U YIPABICHUS, OCYILIECTBISATh METPOIOTHYECKYIO
MOBEPKY CPEACTB U3MEPEHHUS OCHOBHBIX IOKa3aTeslel KauecTBa
BBIIYCKaeMOI MPOIYKIMH, B OLIEHKE ee Opaka M aHaJU3e NpH-
YHMH €r0 BOZHUKHOBEHHMS, pa3paboTKe MEPONPUATHI MO €ro Inpe-
JYNIPEXKJIEHUIO U YCTPAHEHHUIO

1,2,3

1,2

4. CTPYKTYPA U COAEPKAHUE JUCHUIITINHBI
4.1. Pa3pmenbl AUCHMILUIMHBI U BUbI 3aHATHI

Buanbl yueGHoii padoThl, @opMBI TEKYLIEr0 KOHTPOJISI
Ne Pazjnen 2| Brunouas camocr. pago- yCreBaeMoCTH (no Hedeam)
n/n JAUCHUIIJINHBI ;13 TY CTYAC€HTOB U TPYA0- (I)opMa l'lpOMe)KyTO‘lHOﬁ aTrecra-
3| emwocth (B yacax) MM (no cemecmpam)
nex mpax | 1a6 |CPC
1. |Ocuossl paboter ¢ MathCAD. 2 7 3ammTa 1a60paTOPHBIX pabOT
2. |Pemenwue ypaBHEHHIA. 2 7 3amuTa 1a60paTOPHBIX padoOT
Kontp. paboTta Ha KOMIIBIOTEPE
3. |O6paboTka TaOJIMYHBIX JTAHHBIX. 2 7 3amuTa 1abopaTOpHBIX paboT
4. |MaremaTuueckas oOpaboTKa dKcIe- 2 7 3amuTa 1a60paTOPHBIX padoOT
PUMEHTAJIbHBIX JTAHHBIX.
5. |UucneHHoe WHTETPUPOBAHHE U 4 7 3ammTa 1a60paTOPHBIX pabOT
JnddepeHInpoBaHne KonTp. paboTa Ha KOMIIBIOTEPE
6. |Pemenue OOBIKHOBEHHBIX HU(de- 4 7 3amuTa 1a60paTOPHBIX padoOT
pEeHIMANIbHBIX YPABHEHUI. Kontp. paboTta Ha KOMIIBIOTEPE
7. |Pemenue nudepeHInaTbHBIX 7




Ne
n/n

Buabl yueoHoii padoThl,
Pasznen BKJIIOYAs caMOCT. pado-
JMCIUTLITHHBI

eMKOCTh (B yacax)

CemecTp

nex mpax | 1a6 |CPC

DOopMBI TEKYIEr0 KOHTPOJISt
yCIeBaeMoCTH (no Hedeam)
TY CTYJEHTOB M TPyA0- (PopMa NPOMEKYTOYHOI aTTecTa-

M (no cemecmpam)

ypaBHEHUI B YaCTHBIX MPOWU3BOJ-
HBIX

CrieKTpasIbHBIM aHAJIN3 U CHHTE3. 7

[ToxroToBka K 3avety 2

3auer

Bceero 16 | 54

B ToM uncie KOHTPOJIb CaMOCTOSI- 2
TeJIbHON paboThHI

4.2. Conep:xaHue pa3jiesioB Kypca

Ne n/n

Pazoen oucyunaunot

3nanun

Ymenun

Haevixu

Ocnoenl pabomst ¢ MathCAD.

Marematnueckue BbIpaxkeHHs. Tumsl naHHBIX. OnepaTopsl.
Oynknuu. JJuckperHele apryMenTsl. MaccuBbl. TekcToBbie ¢par-
MeHThl. I'padnueckue obnactu. Co3naHue aHMMALMOHHOTO KIIH-
na. CoolOuenus 00 ommoKax.

1,23

Peuienue ypasneHnuil.

Urepanmonnsle Meroapl. PenieHue ypaBHEHUH cpeicTBaMu
MathCAD. CuMBoJIbHOE pellicHHE YPaBHCHHUI U CHCTEM ypaBHE-
HUH.

1,2,3

1,2

Obpabomka madauuHbIX OAHHDBIX.
Wurepnionsaus. ['moGanbHas uHTepnonsnus. JlokaabHas WHTEp-
nossinust. [Ipeackaszanue.

1,23

1,2

Mamemamuueckan 06padbomka IKCnEPUMERMATLHBIX OAHHDBIX.
Anmpokcumanus. MeTtox HauMEHBIINX KBaapatoB. Perpeccmon-
HbIl aHanu3. JIuneitnas perpeccus. IlonmHoMuanbHas perpeccusi.
O60061eHHas perpeccus. CriiaKuBaHHe.

1,23

1,2

Yucnennoe unmezpuposanue u ougepenyuposanue
YucnenHoe uHTerpupoBanue. KBaapaTtypueie ¢opmynsl. Metoa
Mounre-Kapno. Yucnennoe muddepeniupopanne. CHUMBOIBHOES
MHTErpupoBanue u AudepeHIpoBaHHE.

1,2,3

1,2

Pewenue 00bIKHOBeHHBIX OUGhhepenyuanbHBIX YPAGHEHUIL.
3amagya Komm. OxgHorraroseie MeToasl. MHOTOIIIATOBBIE METOIBI.
Pemenne 3amaun Komm cpencramu MathCAD. Kpaeble 3a1aun.
CHUMBOJIBHOE pellleHHe JTHHEHHBIX TUu(GEepeHINANbHBIX YpaBHE-
HHUMH.

1,23

1,2

Pewienue ougppepenyuanvnvix ypagHenuil ¢ 4acmHvIX NPOU3-
600HbIX

MeTon KOHEYHBIX pa3HOCTeW. [ 'umepbonmueckrue ypaBHEHHS B
YacTHBIX NMPOU3BOAHBIX. [lapabonnyeckne ypaBHEHHUS B 4aCTHBIX
MIPOU3BOAHBIX. DINIUNTHYECKUE YPAaBHEHUS B YACTHBIX MPOU3BOJI-
HBIX.

1,2,3

1,2

CnekmpaibHblil AHAU3 U CUHINES.

T'apmoHnueckuii aHanu3 U cuHTe3. Kiaccuueckuil CrieKTpaibHbIN
aHanu3. YncaeHHbIN crieKTpanbHblii aHanmn3. CeKTpanbHbIN aHa-
U3 Ha OocHOBe ObicTporo mpeoOpazoBanus Dypse. OunpTpanys
AHAJIOTOBBIX CUTHAJIOB.

1,2,3

1,2

4.3. HaumeHoBaHHe TeM NMPAKTHYECKUX 3aHATHI, HX co/lep:kaHue U 00beM B Yacax

HpaKTI/I‘-ICCKI/IC 3aHATUA y‘-Ie6HLIM IJIaHOM HC MPEAYCMOTPCHBI.




4.4. HammMeHoBaHMe TeM JIa0OPATOPHBIX padoT, MX coep:kaHue U 00beM B Yacax

Ne

pasne-
na

Ne 1/

HaumenoBanue 1abopaTopHBIX paboT

Kon-Bo
JacoB

1 1

Ocnoent pabomsr ¢ MathCAD.
Maremaruyeckue BeipakeHus. Oneparopbl. Oyukiun. ['paduyeckue obna-
ctu. Co3jaHie aHUMAIIMOHHOTO KITUTIA.

2

Pewenue ypaenenuil.
Pemenne ypasuenuii cpencrsamu MathCAD. CuMBoOIbHOE pellieHHe ypaBHe-
HUU U CUCTEM YPaBHEHUI.

Obpadbomka madauuHbIX OAHHDBIX.
Hurepnonsauus. [Ipeackazanue.

Mamemamuueckas 00padomKa IKCREPUMEHMATbHBIX OAHHBIX.
AnnpokcuMmanusi. Perpeccronnslii ananu3. Jluneiinas perpeccus. ITomuHo-
MHaJIbHAs PETPeCcCusl.

Yucnennoe unmezpuposanue u ougdepenyuposanue
Uucnennoe unrerpupoBanue. Yucnennoe auddepennupopanue. CUMBOIBHOE
WHTErpupoBanue u auddepeHpoBanue.

Pewenue 06bikn08enNbIX OUpPEpenyUATbHBIX YPAGHEHUIL.
3amgaya Komm. Pemenne 3amaun Komm cpeacreamu MathCAD. CumBosnbHOe
pelleHre JINHEHHBIX TU(QPepeHINANTbHBIX YPaBHEHUH.

Bcero

16

5. COIEP)KAHUE CAMOCTOSTEJIbHON PABOTHI CTYJIEHTOB. OLEHOYHBIE
CPEICTBA JUISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH, TIPOMEXYTOYHOU

ATTECTALMHA 1O UTOI'AM OCBOEHUA JUCHUIIJIMHBI

5.1. Conep:xanne caMoCTOSATeIbHON PadoThI

Ne paznena HaumenoBanue Tem

Tpynoem-
KOCTb (4ac)

1 Tumnbl nanubIx. J{UCKpeTHBIE apryMeHThI. TeKCToBbIe pparMeH-
Tel. MaccuBbl. Coo01eHnst 00 ommokax

7

2 WrepanimoHHbIE METOTBI.

7

w

I'nmobGanbHast uHTEpIIONIALMS. JIoKaIbHAS UHTEPIIOJISIIHS

7

4 MeTo/1 HAaUMEHBIIHMX KBapaToB. O000IIEHHAS perpeccHs.
CrinaxxuBaHue

5 Ksanpatypasie popmynsl. Meton MonTe-Kapuo.

6 OpHowaroBsle MeToabl. MHoromarosbsle MeToibl. KpaeBble 3a-
Jadu

7 Meton KoHeuHbIX pasHocTeil. ['mmepOonuyeckue ypaBHEHHs B
YacTHBIX NPOM3BOAHBIX. [lapabonnveckue ypaBHEHUS! B HacT-
HBIX TPOU3BOJIHBIX. OIUIMINTUYECKHE YpaBHEHUS B YaCTHBIX
IIPOU3BOJHBIX.

8 l'apmonnueckuii ananu3 u cuHTe3. Kiaccndeckuil criekTpaib-
HbIM aHanu3. YWcineHHBIN crneKTpalbHblM aHamu3. CHexTpaib-
HbI aHaju3 Ha OCHOBE OBICTPOro ImpeodpazoBaHus Dypbe.
QuIbTpanys aHAJIOTOBBIX CUTHAJIOB.

HO):[I‘ OTOBKA K 3a4CTy

Bcero
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5.2. OneHo4HbIe cpeAcTBA

OneHouHbIE CPECTBA, UCTIONb3YEMBbIE JIUIS TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKY-
TOYHOM aTTecTaly 00y4aroImuXcs 0 UTOTaM OCBOSHHS! IMCUUIUIMHBI, UX BUBI U (POpMBI, Tpedo-
BaHMS K HUM M LIIKaJIbI OLICHWBAaHUS MPUBE/IEHBI B IPUIIOKEHUH K paboueit mporpaMMe JIuCIUIIIU-
Hbl «DOH/ OLIEHOYHBIX CPEACTB MO AUCHUIIIMHE «CHCTEMBI aBTOMATU3AIMN HHKEHEPHBIX pacye-
TOB»», KOTOpOe 0(hOpMIISIETCSI B BHJI€ OTAEIBHOTO JTIOKYMEHTA.




6. YYEBHO-METOJNYECKOE U UTH®OOPMALIMOHHOE
OBECIHIEYEHHME JUCIUITVINHBI

6.1. OcHoBHas JUTepaTypa

1. Moxkposa H.B. Umxenepnsie pacuétel B MathCAD. JlaGopaTopHbIii TTpakTUKyM [DJeK-
TPOHHBIN pecypce] : yaebnoe mocobue / H.B. Mokpoga, E.JI. 'opneeBa, C.B. ATosiH. — DJIEKTpOH.
TekcToBbIe naHHbIe. — CapartoB: By3oBckoe oOpaszoBanue, 2018. — 152 ¢. — 978-5-4487-0309-6.
— Pexum noctyna: http://www.iprbookshop.ru/77152.html

2. Tlpaktukym mo pabore B matematudeckoMm rnakere MathCAD [DnextpoHHsIid pecypce] :
yaeOHoe rmocobue / C.B. PoikoB [u Ap.]. — DnekTpoH. TekcToBble qanHbie. — CII0. : YHUBepcuTeT
UTMO, 2015. — 87 C. — 978-5-9906483-0-2. — Pexum JIOCTYyTIa:
http://www.iprbookshop.ru/67566.html

3. UnTtepakTuBHble cuctembl Scilab, Matlab, Mathcad [DnekTponHsbIii pecypc] : yueGHOE
nocobue / W.E. Ilnemunckas [u ap.]. — DNEKTpPOH. TeKcTOBbIe naHHble. — Ka3zanb: Kazanckwuit
HallMOHAIBHBIMA HMCCIIEIOBATEIbCKUNA TEXHOJIOTHUecKuii yHusepeurer, 2014. — 195 ¢. — 978-5-
7882-1715-4. — Pexxum nocryna: http://www.iprbookshop.ru/62173.html

6.2. lonoTHUTeILHAS JJUTEPATypa

1. 0. E. Bocko6oiinukoB, A.®. 3agopoxusiid, JI.A. JlurBunos, FO.I'. Uepnbiii. OCHOBBI
BBIYUCIICHUH 1 iporpaMMupoBanus B nakere MathCAD: yue6. mocobue. — HoBocubupck: HITACY,
2012. - 212 c.

2. B.B. Jlebene. Benenue pacueroB ¢ momoinpio cuctembl MathCAD 14: VYueGHo-
MeTroandeckoe rmocoowue. — [epms: HUY BIID [1d, 2013. - 48 c.

3. HoBukosckuii E.A. Pabora B MathCAD 15: Y4e6. mocobue. — baprayn: Antl'TVY, 2013.
—-114c.

4. YepenamkoB A.A. OcuoBbl CAIIP B mammHocTpoenun: ydueOHoe mocooue. — Camapa:
Camapckuii roc. TexH. yausepcuter, 2008. — 133 c.

5. YepenamkoB A.A., Hocos H.B. KomnbiorepHble TEXHOIOIMH, MOJECIUPOBAHUE U aBTO-
MaTU3UPOBAHHBIE CUCTEMBI B MAIIMHOCTPOSHUH: Y4eO. A CTyA. BhICHIL. y4eO. 3aBeneHuid. - Boi-
rorpana: Uznarensckuii Jom «u-Donmoy, 2009. — 640 c.

6.3. Ilepeuenn pecypcoB HHPOPMAIMOHHO-KOMMYHUKAMOHHON ceTu HTepHeT

1. KommbroTepHble METOABI MaTEMaTHUYECKUX HCCIEI0BAaHUN [ DIEKTPOHHBIN pecypc] : Mme-
TOJWYECKUE YKa3aHUs K CaMOCTOSITEIbHOM paboTe Mo AUCHUILIMHAM «YHCIEHHbIE METOABD» U
«KommbproTepHoe MoJenupoBaHue» / . — DNEKTPOH. TEKCTOBbIE NaHHBbIe. — Jlumenk: Jlumernkuii
rOCyIapCTBEHHBIN TexHndeckuii yausepcureT, ObC ACB, 2013. — 30 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/55102.html

2. MogenupoBanue cucreM: ydeOHoe mocobue / U.A. Emnmszapos, FO.d. MaprembsiHOB,
A.T. Cxuptnamze, A.A. TperbsikoB. - TamboB: U3n-so ®I'BOY BIIO "TT'TY", 2011. - 96 c.
(http://window.edu.ru/resource/465/76465)

3. Metonsl ontumusanmu B mpumMepax B makere MathCAD 15. Yacts | [DnexTpoHHBI# pe-
cypce] : yuebnoe mocodue / U.B. KyapsBuesa [u ap.]. — DnekTpoH. TekcToBbie nanusie. — CIIO. :
Yuusepcurer UTMO, UuctuTyT X0m0oaa u 6unorexnonoruii, 2016. — 166 c. — 2227-8397. — Pe-
*uM nocryna: http://www.iprbookshop.ru/67288.html

4. Mertoasl onTUMU3aNKMK B mpuMepax B nmakere MathCad 15. Yacte II [DnexTpoHHBIN pe-
cypce] : yuebnoe mocodue / C.B. PeikoB [u ap.]. — DnektpoH. TekctoBbie qanubie. — CII6. : VHU-
Bepcurer WTMO, 2016. — 178 c¢. — 978-5-9906483-1-9. — Pexum pocryma:
http://www.iprbookshop.ru/67287.html

6.4. IlporpammHoe obecneyeHue
1. Onepannonnas cucrema\Windows.
2. Ipuknanusie nporpammer Microsoft Office (Word, PowerPoint, Excel).
3. Foxit Reader (pabora ¢ PDF-¢aitnamn).
4. MathCAD.



6.5. MeTonnyeckue yKazaHusi

1. OBcssHaMKOB A.B. Metoaundeckue yka3aHus 1O BBITOJTHEHHUIO Ja0OOPATOPHBIX padoOT 1Mo

JUCHUITIINHE «CucreMsl ABTOMATU3allu UHXKCHCPHBIX PACYCTOB». — I'nazos: I’ ma3zoBckuit HHXXCHCP-
HO-PKOHOMHYECKUI UHCTUTYT, 2018.

6.6. DJIeKTPOHHO-0U0JINOTEYHbIE CHCTEMBI M 3JIEKTPOHHbIE 0a3bI JAHHBIX

1. DnexrponHo-6mbaroreunas cuctema IPRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
2. HanmonanbHas 31eKTpoHHas OubimnoTeka - http://H306.pd.

3. Hayunas snexkrponnas 6u6mmoreka eLIBRARY.RU —
https://elibrary.ru/defaultx.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

NoNe Haumenosanue 060pyoosantbix yuebHbIX KabuHemos, 00beKmos 01 NPOB8eOeHUs 3AHAMUL
ol C nepeynem 0CHO8HO20 000PY008aAHUs
Y4eOHbIe ayIUTOPUU AJIs TPOBEICHUS 1a00OpaTOPHBIX padoT, 000pyI0BaHHBIE JOCKOH,

1 9KPaHOM, TIPOEKTOPOM, KOMITLIOTEpaMH C HEOOXOIMMBIM IMPOTPAMMHBIM 00ECTIICUCHUEM, C
BO3MOXKHOCTBIO MOJKIIIOYECHUS K ceTH «VHTepHEeT», cToMaMu, cTynbsiMu (aya. 209).
Y4eOHbIC ayIUTOPHUH TS OPTaHU3AIUHU U IPOBEICHUS CAMOCTOSITEIILHON PabOThI CTY/ICH-

2 TOB, 000PY/IOBaHHbIE T0CKOI, KOMIIBIOTEpAaMH C HEOOXOAUMBIM MPOTPAMMHBIM O0ecreue-
HUEM, C BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu « HTepHeT», cTONIaMu, CTYIbsIMU (Y.
209).
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