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1. llesu u 3212494 AU CIUILIHHBI

Lenbto npenogaBaHus AUCUUTUINHBI «IHCTpyMEHTaNbHbBIE CPEACTBA MHKEHEPHBIX
pacueToBy SBISIETCS OCBOCHUE CTyACHTaMU 0a30BBIX 3HAHUI B 00JIACTH MCTIOIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTAJIbHBIX MPOTPAMMHBIX CPE/ICTB BBHITIOJTHEHHSI MATEMATUYECKUX
Y MH)KEHEPHBIX PacyeTOB, TEXHOJOTUH CO3aIHUS BEIUMCIUTEIbHBIX AITOPUTMOB U
KOMITBIOTEPHBIX MOJIEJIEH peanbHBIX (PH3UIECKUX MPOIIECCOB, OMMCHIBAEMBIX
(YHKIIMOHATBHBIMU 3aBUCUMOCTIIMH, MU GEpeHIINATbHBIMA YPAaBHEHUSAMH U T.1I. B
COBPEMEHHBIX TMaKeTaX MPUKIIATHBIX MPOTrpamMM. 3a1a49u TUCITUTUINHEL:- - O3HAKOMJICHHE
CTY[ICHTOB C OCHOBHBIMH TEXHOJIOTHSIMU  COBPEMEHHBIMH HHCTPYMEHTATbHBIMU
IPOTPaMMHBIMH CPEJICTBAMH, IPUMEHSIEMBIMHU TTPH BBHITTOTHEHUH ITUPOKOTO KpyTa
MaTeMaTUYeCKUX U MHKEHEPHBIX 3a71a4; - - (OpMUpOBaHNUE HABBIKOB CHHTE3a aJITOPUTMOB
U (PYHKIIMOHAJIBHO-0JI0OKOBBIX MOZIENIEH Ha OCHOBE UMEIOIMXCS MaTEMATUYECKUX MOJIeTIei
peantbHBIX (PU3UIECKUX TPOIIECCOB; - (HOPMHUPOBAHNE TPAKTUICCKUX HABBIKOB paOOTHI B
IIMPOKO MPUMEHSAEMBIX TPOrPAMMHBIX CPEICTBAX MAaTEMaTHUECKOTO KOMITBIOTEPHOTO
MOJICJIMPOBAHUS; - - TOJTOTOBKA CTYIEHTOB K JlajbHeIeMy 00pa3oBaTenbHOM U
npo(ecCHOHAIBHON AEATENBHOCTH B CBOEH 00JIaCTH.

Kparkoe conep:xanue 1uciUNJIMHBI

B kypce "UHCcTpyMeHTaIbHBIE CPE/ICTBA MHKEHEPHBIX PACU€TOB" paccMaTpuBaeTCs
IPUMEHEHUE TAKETOB MPOrPaMM ISl IOCTPOEHUS HHKEHEPHBIX pACYETOB: 1.
Maremarnueckuil naket (cuctema KommnberoTepHoil anredopsl) MathCAD; 2. TTaket
IPUKJIAIHBIX IPOrpaMM ISl MAaTEMAaTHYECKUX U MHKEHEPHBIX BeruncieHnii MATLAB; 3.
Cpena MoAeIbHO-OpUEHTUPOBAHHOTO MPOEKTUPOBAHUS U MEXKIUCUUTLITMHAPHOTO
MOJICIUPOBAHUSI CIIOKHBIX TEXHUUECKUX cucTteM Simulink.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

IInanupyemMsble pe3yapTaTbl OCBOSHUS [Inanupyemsble pe3yabTaTsl
OIT BO (xomneTeHuun) oOyuenus no aucuurnae (3YHer)

3nate: 1. [IpyHIMIIBI TOCTPOECHUS TUHEHHBIX
QJITOPUTMOB, AJITOPUTMOB C BETBJICHUSIMH,
UTEPALIMOHHBIX AJITOPUTMOB (LMKIIOB). 2. CrIoCOOBI
OpraHU3ali BBOJIa BXOAHBIX JAHHBIX U BBIBOJA
pe3yasratoB MojenupoBanus. 3. CriocoOs
OpraHU3alKU XPAaHEHUSI BXOAHBIX, IPOMEKYTOUHBIX
Y BBIXOJIHBIX JJAHHBIX B MAMSTH NMEPCOHAIBLHOTO
ITK-13 ¢cnocoOHOCTBIO MPOBOAMTH DKCIIEPUMEHTHI [KOMIILIOTEPA IIPH UCIIONL30BAHUH aJITOPUTMHYECKHX
0 3a/IaHHBIM METOJUKaM, 00padaThIBaTh U A3BIKOB. 4. MeTOBI U CPEACTBA MOJCIBHO-
aHAJIM3UPOBATh PE3Y/IbTAThI, OMIMCHIBATH OpHeHTHUpOBaHHOTO npoekTrupoBanus (MOII).

BBIIIOJIHEHUE HAYYHBIX MCCIICOBAHUM, TOTOBUTE (YMeTh: 1. COCTaBIATh U pEAIN30BLIBATH JIMHEHHbIE
JaHHBIE JUIS COCTABJICHUS HAyYHBIX 0030POB U |aITOPUTMBI, AITOPHTMBI C BETBICHUSAMH,

Iy OMKaui UTEPaLlMOHHbBIE AITOPUTMBI B MTAKETaX MPUKIIATHBIX
nporpamm MathCAD, MATLAB. 2. CunTe3upoBath
(GYHKITMOHATHHO-0JIOKOBBIE MO OOBEKTOB U
CHUCTEM B Cpe/Ie MOJIETHbHO-OPUEHTHUPOBAHHOTO
npoekTupoBanus Simulink. 3. BeimonHsITh OTIanKy
QITOPUTMOB C UCTIOJIB30BaHHUEM BCTPOCHHBIX B
MPOrpaMMHBIE MAKEThl CPEICTB JUArHOCTUPOBAHUS
U OTJIAIKH.




BrnaseTs: HaBbIKaMH pa3pabOTKU C TOMOIIBIO
QITOPUTMHUYECKHX SI3BIKOB ITPOrpamMM JUIs
MCCJIEJOBAHUS ITPOLIECCOB, OMUCAHHBIX
MaTeMaTHn4eCKUMH MOJCIISIMHU.

[TK-6 criocoOHOCTBIO y4acTBOBaTh B OPraHU3aLUU

MIPOLIECCOB Pa3pabOTKK U U3TOTOBJIECHUS U3AETUI

MAaIIMHOCTPOUTENBHBIX IPOU3BOJICTB, CPEACTB UX

TEXHOJIOTMYECKOT0 OCHAIIEHUS U aBTOMaTHU3alllH,
BbIOOpE TEXHOJIOTUH, U YKa3aHHBIX CPEJICTB
BBIUHCIUTEIbHON TEXHUKH [Tl peaanu3alun
IIPOLIECCOB IPOEKTUPOBAHNUS, U3TOTOBJICHMUSI,

JTUArHOCTUPOBAHUS U MPOTPAMMHBIX UCIIBITAHUN

U3JEIUi

3Harb: 1. [IpyHIMIBEI MATEMAaTUYECKOTO U
KOMIIBIOTEPHOT'O MOJIEIMPOBAHUS OOBEKTOB U
cucteM. 2. MeToJibl I€KOMIIO3ULIAN CIIOXKHBIX
CHUCTEM Ha ITOJICUCTEMBI U OPraHU3ALMU CBSI3EH
MEXKy dJIEMEHTAMH CHCTEM.

YMeThb: 1. OcymecTBIsITh BBIOOP ONTUMABHBIX IS
MOCTABJIEHHOM 3aJ1aul IPOTPaMMHBIX CPEACTB
MonenupoBanus. 2. CUHTE3UpOBATh C MTOMOIIBIO
BBIOpaHHBIX MMPOTPAMMHBIX CPEICTB HEOOXOUMbBIE
(GYyHKIIMOHATBHBIE MOJICNIU TTOBEACHUSI OOBEKTOB U
CHCTEM.

Bnagers: HaBbIKAMU MaTeMaTHY€CKOTO
MOJIEIIMPOBAHUS pa3pabaThIBAEMOI0 U3/IEIHS U €r0
MOJCUCTEM C UCIIOJIB30BaHUEM METOJIOB CUCTEMHOTO
[0/IX0/1a U COBPEMEHHBIX ITPOrPaMMHBIX ITPOAYKTOB
TUIs IPOTHO3UPOBAaHMS MIOBEACHUS, ONTUMU3ALNH U

n3yueHHs (QYHKIMOHUPOBAHUS M3IENUS

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB paboT y4eOHOro MmiaHa

[TepeueHb MOCIEAYIONINX AUCIIUTLINH,
BHJIOB paboT

b5.1.05.02 MaTeMaTu4eCcKHii aHaIu3,
b5.1.05.01 Anre6pa u reomeTpus

[Ipon3BoACTBEHHAS TPAKTUKA, ITPEIATITIOMHAS

npaktuka (10 cemectp)

Tpe6OBaHI/I$[ K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU }IﬂHHOﬁ JUCHUITIIMHBI 1 HpI/IO6peT€HHBIM B pE3YybTarc OCBOCHUS

MPEAMICCTBYONTUX JUCITUTIIINH:

Hucuuninmna

TpeboBanus

b5.1.05.01 Anrebpa u reomeTpus

'YMETh: pemarb THIIOBbIE alreOpandecKue u
reOMETPUYECKHE 3a/1a41, UCTIOIb3YEMBIE IIPU
[IPUHATUU TEXHUYECKUX PELECHUN; UCIIONIb30BaTh
MaTeMaTU4YECKUH SI3bIK U MATEMaTHYECKYIO
CUMBOJIMKY IIPH IOCTPOCHUU MAaTEMaTHYECKUX
Mozenel. Bianers: 0CHOBHBIMU METOAMU
QHAJIUTHYECKON TEOMETPUH M JTMHEHHOU anreOpbl
JUISl PEILICHUS] TUIIOBBIX MaTEMAaTUYECKUX U
[IPUKJIAAHBIX 33144, HABBIKAMY IIPUMEHECHHUS
[IPOrPaMMHBIX CPEJCTB JJIsl PELICHHS TUIIOBBIX
MaTEMaTUYECKUX U IPUKIAJHBIX 3a7a4.

b5.1.05.02 MaremaTnyecKkuii aHaIu3

3HaTh: OCHOBHBIE METO/IbI JU(PPepeHIINaTHLHOTO
VCYHCIICHUS, IPUEMbI TOCTPOCHUS MOJIEIIeH
peasbHBIX MPOLECCOB METOIAMHU MaTeMa-THYECKOTO
aHann3a. OCHOBHBIE METOABI HHTETPUPOBAHUS
(YHKIIUHM OTHOTO MIEPEMEHHOTO,
nudde-peHnupoBanus GyHKIIUA HECKOIBKHUX
ne-peMEeHHBIX. YHCIIeHHBIE METOIbI PELICHHUS
THITOBBIX 33/1a4 MaTEeMaTHYE€CKOTO aHAIIN3A.

BJI&,Z[GTB: HAaBbIKAMHU UCIIOJIB30BAHUA TCOPUU




MaTe-MaTHUeCKOTo aHanu3a, 1uddepeHnaibHo-TO
WCUUCIICHUS IS TOCTPOCHUST MaTeMa-THUECKHX
MOJIEJICH, HABBIKAMH CaMOCTOSTETFHOTO
HCCIIeI0-BaHus Po(decCHoHaIbHBIX 3a/1a4 C
MOMO-TI[bI0 COBPEMEHHBIX METOJIOB
MaTreMaTH4e-CKOro aHajm3a.

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTb TUCIHUILUIMHBI COCTaBIsgeT 4 3.¢., 144 4.

Pacnpenenenue o cemectpam

N Bcero B Hacax
Bun yuebuoid padors: 4acoB Howmep cemectpa
7 7
OO6mmas Tpy10EMKOCTh TUCITUTUTHHBI 144 72 72
AyoumopHhvie 3auamusi: 16 8 8
Jlexumu (JI) 0 0 0
[IpakTuueckue 3aHsITHs, CEMUHAPHI U (WIIH) JPYyTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 8 8
JlaGopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 128 64 64
2. BbIloOTHEHE UHAWBUTyaIbHbIX 3aJaHHI. 22 22 22
1. N3yueHne OCHOBHOM M TOMOJTHUTEIBHON JIUTEPATYPBI, 2 2 2
METOIMYECKUX MAaTepUasoB.
3auér 20 20 20
Bu uToroBoro KOHTpoJis (3a4eT, nud.3auet, SK3aMeH) - 3a4eT 3a4eT

5. ConepkaHue TUCHMILIIMHBI

N O6beM ayqUTOPHBIX
(V) v
a3/:[_ena HaumeHnoBanue pa3nenoB JUCHHUILIHHBI 3aHATHH 10 BUOAM B yacax
P Beero |JI| 113 | JIP
1 MaTteMaTH4eCKH MaKeT (CUCTeMa KOMIBIOTEPHOM areOphl) 5 ol 0
MathCAD
[TakeT MpUKIAIHBIX POTPAMM JISI MATEMATUYECKUX M MHKEHEPHBIX
2 N 4 0| 4 0
seruncieanii MATLAB
Cpena MoaenbHO-OPHUEHTHPOBAHHOTO TPOCKTUPOBAHUS U
3 MEKIUCIUIITIMHAPHOIO MOAEITUPOBAHUS CIIOKHBIX TEXHUYECKHUX 2 0| 2 0
cuctem Simulink
5.1. Jleknun
He npexycmoTpenbl
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPBI
Ne Ne Kou-
HanmenoBanme nim KpaTkoe cofepKaHue MPaKTUUECKOTO 3aHITH, CEMUHApa BO
3aHsATHUsA[pa3Iesna

qacoB




OcHOBBI pabOTHI B MATEMAaTHYECKOM TAKeTe (CHCTEME KOMITBIOTEPHOM anreOpbl)
MathCAD. BBoa-BbiBoa naHHbIX B TokymeHTe MathCAD. BBox BekTOpoB 1
Marpuil. HaxoxxieHue onpenenureneil MaTpull, 0OpaTHBIX MaTpPHUL, paHra
MaTpuibl. CUUTBIBAaHHE U 3alUCh JaHHBIX U3/B (hailn. [lepemeHHble JOKyMeHTa
MathCAD wu ee Tumnsbl. [Toctpoenne QpyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
rpaguIecKoM BHJIE.

OcHOBBI pa0OTHI B MTAKETE MPUKIIATHBIX TPOTPaAMM ISl MATEMAaTUIECKUX U
nH)xeHepHbIX Bbrunciiennii MATLAB. Pexxum komanaHOM cTpoku. BBoa 1 BBIBOJ
JTAHHBIX B pexnMe KoMaHaHou cTpoku MATLAB. BBox 4nC/IOBBIX M CHMBOJIBHBIX

BCKTOpaMH U MaTpUllaMH.

KOHCTaAHT. BBoj BCKTOPOB U MaTpHll. bazoBrie MaTemMaTH4eCcKHe Oorcpanuu C

['paduueckoe oopmieHre pe3yabTaToB MaTeEMaTUYECKUX BBIYMCICHUN B TAaKeTe
[TPUKJIAIHBIX IPOTpaMM JJIsl MaTEMaTHUECKUX U MH)KEHEPHBIX BHIYMCICHUN
MATLAB. Iloctpoenue (pyHKIIMOHAIbHBIX 3aBUCUMOCTEN OT O/IHOM epeMEHHOM.
Odopmnenue rpadpukoB. [ToctpoeHne rpadMKoB KpUBbIX, 3aJaHHBIX
napamerpudecku. [loctpoenne GpyHKIMOHATBHBIX 3aBUCHUMOCTEHN OT HECKOIBKUX
nepeMeHHbIX. [locTpoenue rpaukoB BEKTOPHOTO MOJISI.

MeTobl U cpesICTBa MOJEIIbEHO-OPUEHTHPOBAHHOTO MTpoekTupoBanus (MOIT).
OcuoBsl padotsl B cpeaen MOII Simulink. bubnuorexn ¢pyHKIIMOHATBHBIX
6110k0B. Pazmenienne QpyHKIMOHAIBHBIX OJIOKOB B paboyeM NMPOCTPaHCTBE U
opraHu3anys cBsize Mex 1y HUMu. HacTpolika mapaMeTpoB MOIEINPOBAHUS.
Co3manue NpocThIX MojieNeld 0ObEKTOB CO CTAL[MOHAPHBIMU M HECTAI[MOHAPHBIMU
rapaMeTpaMu (TeJIo MEPEMEHHON MacChl, U3MEHSIOIIMECS 110 BEIUYUHE U
HalpaBJICHUIO CUJIbI, IPHIJIOKEHHBIE K TNy U cUcTeMe Tel). MoaenupoBaHue
JIMHEHHBIX U YIVIOBBIX MIEPEMEIECHUN TEIl.

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bun pabotsl u conepkanue 3ajaHus

Crucok nureparypsl (¢ yKkazaHUEM
paszenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

2. BolnmonHeHne MHAUBUAYaIbHBIX 3a/1aHUN.

OcHoBHasl nevarHas JuTeparypa (cM. paszaein
"Undopmanmonnoe odecrieuenue"): [1]-[4].
JlomoTHUTEIbHAS TIeYaTHAs IUTepaTypa (CM.
pasnen "MuadopmanmonHoe odecriedeHue"):
[1]-[3]. MeTonuueckue mMarepuatbl ams
CaMOCTOSITEIBHON PabOThI CTy/IeHTa (CM.
paznen "MuadopmanronHoe obecrnedeHue"):

[1]-[4].

22

3auer

1. Tumoxun, A. H. MonenupoBaHue cuctem
ynpasieHuec npuMmeneHneMm MatLab [TekcT]
: yueOHoe nocodue / A. H. Tumoxum, 0. /1.
Pymsannes ; nox pen. A. H. Tu-moxuna. - M.
: Uudpa-M, 2017. - 256 c. - (BBICIHEE
OBPA3OBAHUE : BAKAJIABPUAT). -
[SBN 978-5-16010185-9 2. beptsaes B. 1.
Teopetnueckas mexanuka Ha 6aze MathCad.
[Ipaktuxym. C-II., «bXB-ITetepOypr», 2005
3. MaptbsanoBa, I.B. Pacuer 6anok u pam

METO0M CcHuJ B KoMIuiekce Mathcad: meTon,.
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YKa3aHU K BBIIIOJIHCHUIO JOMAITHUX
3agaHui o Kypcey «ConpoTuBiIeHUE
MaTepHaioB)

1. 3y4yeHne 0CHOBHOM U AOTOJHUTEIBHOM
JIUTEpaTypbl, METOAUYECKUX MAaTEPUATIOB.

OcHoBHas nevatHas JIureparypa (cM. pa3aen
"Undopmarnmonnoe odecrieuenue"): [1]-[4].
JlomonHUTENbHAS TIeYaTHas TMTepaTypa (CM.
pasnen "MudopmanmonHoe odecredeHue"):
[1]-[3]. MeTonuueckue mMatepuabl ajs
CaMOCTOSITENIbHOM pabOThI CTy/IEHTA (CM.
paznen "MadopmanronHoe obecrniedeHue"):

[1]-[4].
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6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOI UM, HCI0/Ib3yeMbIe B y4eOHOM

npouecce
HHHOBaIOHHBIE (POPMBI Bun pabotst K Koa-zo
Y4COHBIX 3aHATHIA (JI, I13, JIP) PATKOE oTHCanie Ay
9acoB
[Ipy uCnonb30BaHUM TaHHOU
CuHre3 (pyHKIMOHATBHO- n 00pa3oBaTeIbHON TEXHOJIOTUN O0YYarOIIHiCs
6I0KOBOI MOJENH 0 HCXOIHBIM | Do iCCKHE ] MOCTOATENBHO BLITIONHSAET CHHTES 6
i GepeHIaIbHBIM UITH SAHATHA U (hyHKIIMOHATHLHO-0IOKOBOI MOJIEIH 110
[Pa3HOCTHBIM YpaBHEHHUSIM. CEMIHAPBI MCXOAHBIM TU(PepeHIIHaTbLHBIM HITH
[PA3HOCTHBIM YPaBHEHUSIM.

Co0cTBeHHBbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B

o0pa3oBaTe/ILHOM MpoIlecce

He npenycmorpensl

Hcnonp30BaHue pe3yabTaTOB HAyYHbIX HCCIIEIOBAHUM, IPOBOAUMBIX YHUBEPCUTETOM, B

paMKax JIaHHOfI JUCHUIIIIMHBI: HET

7. ®oun oueHouHbIX cpencTs (POC) s npoBeAeHNs TEKYHIEro KOHTPOJIS

ycnneBaeMoCTu, I[pOMe)KYTO‘IHOﬁ aTTeCTallum 10 UHTOoraM OCBOCHHA TUCHUIIJINHBI

7.1. ITacopTt ¢oHIa OLIEHOYHBIX CPEACTB

HanmenoBanue pasnenon Bun xonTpOns NoNe
KonTponupyemas komnerenius 3Y Hol N .
JUCUUTUTUHBI (BKJTIOUAst TEKYTINN) 3a1aHUI
ITK-13 cnocoOHOCTHIO MPOBOIUTH
SKCIIEPUMEHTHI TI0 3aJaHHBIM
[TakeT npuKIIaIHBIX
MeTOANKaM, 00pabaTbIBaTh U Pemenue
porpamMM Jist
aHAJIM3UPOBATH PE3YJIBTATHI, WHIUBUTyJIBHOTO Cwm.
MaTeMaTHYECKUX U
. | ONHUCHIBATH BBHIIOJIHEHUE HAYYHBIX | HCCIEAOBATEIBCKOTO |MPUIIOKEHUE
HIDKCHEPHBIX BHIHCICHHHI MCCJIE/IOBAHUM, TOTOBUTH JTAHHBIC TSI 3a1aHUs
MATLAB : 9 A A
COCTAaBJICHHUSI HAYYHBIX 0030POB U
nyOnuKanun
[1K-13 cnocoOHOCTHIO MPOBOIUTH
SKCIIEPUMEHTHI 110 3aJaHHBIM Cum
Bce pasnenst MeTonuKaM, 00pabaTeIBaTh U 3auér )
MPUIOKEHHE

aHAJIM3UPOBATh PE3YyIbTATHI,
OIHCHIBATH BHITIOJTHEHHUE HAYIHBIX




UCCIIEIOBAaHUMN, TOTOBUTH JTAHHBIE JIS
COCTaBJICHHSI HAYYHBIX 0030pOB U
Ty OIMKaIiz

Cpena MoJienbHO-
OPUEHTUPOBAHHOTO
MIPOCKTUPOBAHUS U

MEXIUCIUTUTTHAPHOTO
MOJICTTUPOBAHHMSI CIIOKHBIX
TEXHUYECKUX CHCTEM
Simulink

I1K-6 crnocoOHOCTBIO y4acTBOBAThH B
OpraHH3aI|H MPOLIECCOB Pa3pabOTKH
Y U3TOTOBJICHUS U3/EITIHA
MAaIIMHOCTPOUTEIbHBIX TPOU3BOCTB,
CPEICTB X TEXHOJIOTUYECKOTO
OCHAILIEHUS] U aBTOMAaTU3alliu, BbIOOpe
TEXHOJIOTHiA, U YKa3aHHbBIX CPECTB
BBIYUCIIUTEIILHON TEXHUKH IS
peanu3anuu npoueccoB
MIPOEKTUPOBAHHUS, U3TOTOBJICHMUS,
JIMarHOCTUPOBAHUS U MPOTPAMMHBIX
UCIBLITAaHUN NU30CITHHA

Cunres
MaTeMaTHIeCKOH
MOJIEHN
(MHIUBUIYaTbHOE
HCCIIEI0OBATEIECKOE
3a/1aHUC)

Cwm.
MIPUIIOKEHHE

MaremaTu4ecKui MmaKkeT
(cucTema KOMITbIOTEPHOMN
anreOps1) MathCAD

[1IK-6 cniocobHOCTBIO y4acTBOBAaThH B
OpraHHU3aIlH MPOIIECCOB Pa3pabOTKH
Y U3TOTOBJICHUS U3JICIINI
MalIMHOCTPOUTENbHBIX IPOU3BOACTB,
CPEIICTB UX TEXHOJIOTHYECKOTO
OCHAIIIEHUS] ¥ aBTOMATU3alliH, BBIOOpE
TEXHOJIOTUM, U YKa3aHHBIX CPEJICTB
BBIYMCIIMTEILHON TEXHUKH JIJIST
pean3anmu IpoLeccoB
MIPOEKTUPOBAHUS, U3TOTOBIICHHUS,
JTUATHOCTUPOBAHUS U MTPOTPAMMHBIX
UCHBITAaHUN U3IETINN

Pemenne
VHJIUBUIYAIBHOTO
HCCIIEIOBATEIHLCKOTO
3aJaHus

Cwm.

MIPUIIOKEHHE

Bce pasnensl

ITK-6 crmocoOHOCTBIO y4acTBOBATH B
OpTaHu3aINH MTPOIECCOB Pa3pabOTKH
Y U3TOTOBJICHUS U3ICITHIA
MaIIUHOCTPOUTENBHBIX IPOU3BOCTB,
CPEICTB X TEXHOJIOTUYECKOTO
OCHAIIICHUS U aBTOMAaTHU3aIlNH, BBIOOpE
TEXHOJIOTUM, U YKa3aHHBIX CPEJICTB
BBIYUCIUTEIHON TEXHUKH JJIS
peanu3aum nporeccos
MIPOEKTUPOBAHUS, H3TOTOBIICHHUS,
JTUArHOCTUPOBAHUS U MIPOTPAMMHBIX

UCHOBITaHUN U3NIETIUN

3auer

Cwm.
NPUIOKEHUE

7.2. Buabl KOHTPOJIsI, IPOLEAYPHI IPOBeIeHHsI, KPpUTEPUH OLICHMBAHUS

Bun xonTposs

[Tporiemypsl MpOBEICHHSI M OIICHUBAHHMS

Kpurepun
OLIEHUBaHUS

3auer

Kaxxaomy cTyneHTy BbIJaeTCsl OIMH BOIPOC U3 CIMCKA
BOIIPOCOB, BBIHOCUMBIX Ha 3a4eT. [Ipu oneHnBanun
Pe3yabTaTOB MEPONIPUATHUS UCTIONb3YETCsl OaJIIIbHO-

PEUTHHIOBAsI CUCTEMA OLIEHUBAHUS PE3yJIbTaTOB
y4eOHOM JesATEeTLHOCTH 00yUaromuxcs (yTBepxKaeHa
npukazoM pekropa ot 24.05.2019 . Ne 179)
[TpaBHIIbHBIN OTBET Ha BOIPOC COOTBETCTBYET 10
6amnam. HermpaBuiIbHBIN OTBET Ha BOIPOC
cootBeTcTBYeT () OaminoB. MakcumMaabHOE KOJTHMYECTBO
6amos — 10.

3a4TeHO: PEUTHHT
oOyuarorierocs 3a
MEpONpUsATHE OONbIIIe
vu paBHO 60 %.

He 3auTeHo: peiTuHr
oOyuarorierocs 3a
MEpPONpUsATHE MEHEE
60 %

Penrtenue

1. HpOBepKa HCXOJHOro 3aJJaHus Ha COOTBCTCTBHC

3a4TE€HO: PEUTHHT




HHAWBUAYAJIBHOTO
HUCCICO0BATECIBCKOTO
3aJaHusd

TpeboBaHusAM. 2. O1IeHKa KOPPEKTHOCTH
MIPUMEHEHHBIX METOA0B MMOCTPOEHUSI MaTeMaTHYeCKOI
MOJIETTU MJTH aJITOPUTMa Ha HAaOOpe BXOJHBIX JaHHBIX.
[Ipu oueHMBaHUM PE3YABTATOB MEPOTIPUATHS
UCTIONB3yeTCs OaJUTbHO-PEUTHHTOBAs CUCTEMA
OLICHHMBAHUS PE3YyJIbTAaTOB yUeOHOU ACSITENbHOCTH
oOyyaromuxcs (yTBep)KIeHa MPUKAa30M PEKTOpa OT
24.05.2019 1. Ne 179). 3ananue orieHuBaeTcs B 3
6asia, ecnu: 1. IcXOQHBIH KOJT COOTBETCTBYET
TpeboBaHusM. 2. [I[puMeHEeHHBIE METO/TbI ITOCTPOCHUS
MaTeMaTU4EeCKON MOJIENN (AJITOPUTMA) COOTBETCTBYIOT
3aJiaue, MpoBepKa pelIeHni Ha Habope BXOIHBIX
JAHHBIX KOppeKTHa. 3aganue oueHuBaercs B 0 6amios,
eciu: 1. UcxomHbIi KOJT HE COOTBETCTBYET
TpeboBanusM. 2. [IpuMeHeHHbIE METOBI TOCTPOCHUS
MaTeMaTH4YeCKOW MOJeNH (aIropuT™Ma) He
COOTBETCTBYIOT 33/1a4€, POBEPKa peIIeHui Ha Habope
BXOJIHBIX JAHHBIX HEKOPPEKTHA.

oOyuyarorerocs 3a
MepOoTpUsITHE OOJIbIIEe
niu paBHoO 60 %

He 3auteno: peiTuHr
oOyuarorerocs 3a
MEpPOTIPUSITHE MEHEE
60 %

CuHTE3 MaTeEMaTHUYECKOH
Monenu (MHINBUAYaJTbHOE

HCCIIEN0BATEIBCKOE
3aJIaHKE)

1. ITpoBepka NCXOQHOTO 3a1aHUSI HA COOTBETCTBUE
TpeboBaHusAM. 2. O1IeHKa KOPPEKTHOCTH
MIPUMEHEHHBIX METO/IOB MTOCTPOCHUS MaTEMaTHIECKOU
MOJIEJTH WJIM aliTOpUTMa Ha Ha0Ope BXOIHBIX JaHHBIX.
[Ipu onleHMBaHUY PE3YITBTATOB MEPOTIPUATHUS
UCTIONB3yeTCs OaTbHO-PEUTHHIOBAsI CUCTEMA
OIICHUBAHUS PE3YJAbTATOB YUCOHOU JAEATETHHOCTH
oOyuaronuxcs (yTBepKIeHa MPUKa30M PeKTopa OT
24.05.2019 1. Ne 179). 3ananue oneHuBaeTcs B 3
Oanna, ecnu: 1. CunTe3upoBaHHas (PyHKIIMOHATBEHO-
OJIOKOBasi MOJIENh a/ICKBaTHA MaTeMaTUIECKON
Mozenu. 2. Pe3ynbrarsl MOAEIMPOBAHUS C
WCITOJIb30BaHUEM HA0Opa BXOAHBIX BO3ACHCTBUI
KOPPEKTHBI (COOTBETCTBYIOT peaTbHOMY (PU3NIECKOMY
npoueccy). 3aganue oueHuBaetcs B 0 6aios, ecnu: 1.
CunTe3upoBaHHas (PyHKIIMOHATBEHO-0IOKOBAsE MOJIENb
HE COOTBETCTBYET MaT€MaTUYECKOW MOJENH. 2.
Pe3ynbrarsl MogenMpoBaHus € UCIIOJIb30BAHUEM
Habopa BXOJHBIX BO3EHCTBUI HEKOPPEKTHBI
(HECOOTBETCTBYIOT peallbHOMY (PU3NIECKOMY
MIPOIIECCY).

3a4TeHO: PEUTHHT
oOyyarorierocs 3a
MeponpusiTHe 00JIbIle
nu paBHO 60 %

He 3auTeHo: pedTuHr
oOyyarormierocs 3a
MEpPOTIPUSTHE MEHEE

60 %

Pemenue
WHJIUBUYTBHOTO
HCCIIEA0BATEIbCKOIO
3aJIaHus

1. ITpoBepka UCXOQHOTO 3a1aHUSI HA COOTBETCTBUE
TpeGoBaHuAM. 2. O1leHKa KOPPEKTHOCTH
IIPUMEHEHHBIX METO0B TOCTPOEHUSI MaTeMaTHYeCKOI
MOJIENTU UJIH aJTOpUTMa Ha HAaOOpe BXOJHBIX JaHHBIX.
[Ipu oueHMBaHUM PE3YABTATOB MEPOTIPUATHS
UCTIONb3yeTcs OauIbHO-PEUTHHTOBAs CUCTEMA
OLICHHMBAHUS PE3YJIbTAaTOB yUeOHO! AESITENIbHOCTH
oOyyaromuxcs (yTBep)KJIeHa IPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179). 3ananue onieHuBaercs B 3
6asia, ecnu: 1. IcxoqHbIH KOJT COOTBETCTBYET
TpeboBaHusAM. 2. [IpruMeHeHHbIe METObI TOCTPOECHUS
MaTeMaTH4ecKoil MoJieNnH (aJropuTMa) COOTBETCTBYIOT

3a/1a4e, MpoBEpKa PEIICHU Ha HA0OPE BXOTHBIX

JTAaHHBIX KOppeKTHa. 3ajaHue olieHuBaeTcs B 0 6aos,
ecnu: 1. MlcXoaHblii KOJT HE COOTBETCTBYET

TpeboBaHusAM. 2. [IpyMeHeHHbIE METOBI TOCTPOCHUS
MaTeMaTU4eCcKor MoJieNt (aIropuT™Ma) He

3a4TeHO: PEUTHHT
oOyuJarorierocs 3a
MeponpusiTie 0oJbliie
nu paBHO 60 %

He 3auTeHo: pedTHHr
oOyuJarorierocs 3a
MEPOIPUITHE MEHEe

60 %




COOTBETCTBYIOT 3aj1a4e, MPOBEpKa pelieHud Ha Habope
BXOJHBIX JJAHHBIX HEKOPPEKTHA.

7.3. TunoBble KOHTPOJIbHBIE 32JAHUS

Bup xonTposns TuroBble KOHTPOJIBHBIE 33 TAHUS

8. ITocTpoenue rpadMKoB KPUBBIX, 3aJAHHBIX MTAPAMETPHUECKH.
3. [Tepemennnie qokymeHnTa MathCAD u ee tunsl. [Toctpoenue
(yHKIIMOHAJIBHBIX 3aBUCUMOCTEH B rpa)uueckoM BUJIE.

2. BBog BekTOopoB U Marpull. HaxoxaeHue onpeaenutenei
MaTpHIl, 0OpaTHBIX MaTPHI], paHra Marpuilbl. C4UTHIBAHUE U
3amKcCh JJAaHHBIX U3/B (ai.

9. Iloctpoenue GpyHKIIMOHATBHBIX 3aBHCUMOCTEN OT HECKOIBKUX
nepeMmeHHbIX. [locTpoenne rpaduKkoB BEKTOPHOTO IMOJIS.

6. I'padprueckoe ohopMieHHE pe3yabTaTOB MaTEMATUICCKUX
BBIUMCJICHHU B MaKeTe MPUKIIATHBIX MPOTPaMM IS
MaTeMaTH4eCKUX U MH)KEHEpHBbIX BolurcieHuiit MATLAB.
3auer 7. ITocTpoenue GyHKIIMOHATBHBIX 3aBUCUMOCTEN OT OTHON
nepemeHHO#. OdopmiieHre rpaduKoB.

1. OcHOBBI pabOTHI B MATEMaTHYECKOM IaKeTe (cucreMe
KoMIbtoTepHOU anredpsr) MathCAD. BBoa-BBIBO/I JTAHHBIX B
noxkymeHnTe MathCAD.

5. Metonbl penieHns TMHEUHBIX U HEJIMHEHHBIX aJlreOpandecKux
ypaBHEHUH.

4. MactpymenTapuii pusmueckux BeanuuH B cpene MathCAD.
Pemenue ypaBuenuii u cucteM B cpeie MathCAD.

10. MeTozs! 1 cpeAcTBa MOJAEITHLHO-OPUEHTUPOBAHHOTO
npoektupoBanusi (MOII). OcHoBbI paboTsl B cpeaen MOII
Simulink.

Petrenue nHaMBUTyaIbHOTO
HCCIIEI0OBATEILCKOTO 3aIaHUs NunuBuyanbabie 3aaanus.pdf

CuHTe3 MaTeMaTU4ECKOM MOJEIIN
(MHAMBUAYAJIBLHOE UCCIIEI0BATENbCKOE

NunuBunyanepHbele 3agagust.pdf
3aJIaHKE) JHBUILY A p

Pemenne UHAWBHUIYAJIbHOIO
HUCCICOO0BATCIILCKOI'O 3a1aHUA I/IHI[I/IBI/I)IyaJII)HLIe 3anaHI/1;1.pdf

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecriedeHue TUCIHUIIIMHBI

IleyaTHasi yueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. Tumoxun, A. H. MoaenupoBanue CUCTEM yIIpaBIEHUEC IPUMEHEHUEM
MatLab [Tekct] : yueOHoe nocobue / A. H. Tumoxun, FO. JI. PymsiHiieB ; nox pex.
A. H. Tu-moxuHa. - M. : Uadpa-M, 2017. - 256 c. - (BBICHIEE OBPA3OBAHUE :
BAKAJIABPUAT). - ISBN 978-5-16010185-9
2.  bepraes B./l. Teopernueckas Mmexanuka Ha 6aze MathCad.
[Mpaktukym. C-I1., «bXB-IletepOypr», 2005
3. MapresaHosa, I'B. Pacuet 6anok u paMm METOIOM CHJI B KOMIUJIEKCE
Mathcad: meToa. yka3aHus K BBITIOTHEHHUIO JIOMAIIIHUX 33JIaHUN 110 KypCy
«ConpoTUBJICHIE MaTEPUATIOBY
4. Makapos, E.I'. ConporuBnenne marepruaioB Ha 6aze Mathcad :
yaeoHnoe nocobue / E.I'Maxkapog. - CI16.: BXB-Ilerepoypr, 2004. 512c¢.: u.




0) OononHumenbHas IUmepamypa:

1. TIlopmmues, C. B. Uucnennsle MeToanl Ha 6aze Mathcad [Teker] :
yaeoHoe nocodue / C. B. Ilopmnes, U. B. benenxosa. - CII6. : bxs-IletepOypr,
2014

2.  Tomonbckuii JI.B.,Tomonsckas U.I'. Ucnons3oBanne MathCad B
ANIEKTPOHHBIX pacuerax: YueOHoe noco-oneYuedbnoe nocooue/Tomonwsckmii [1.B.,
Tononsckaa N.I. - Yensounck : U3n-so roypry, 2009. + KomnerorepHas Bepcus

3. Tononbckuii, /. B. Ucnons3zoBanue MathCad B a5ieKTpoHHBIX pacueTax
: yueobHoe nocooue / JI. B. Tononbckuii, U. I'. Tononsckast. - Yensiounck : M31-Bo
IOVYpI'Y, 2009 . + DneKTpoH. TEKCTOBBIC 1aH.

6) omedecni6eHHble U 3Clpy6€9fC‘Hbl€ HCYPHAJIbL NO OMCZ/}MI’UZMHe, umeruuecs 6 oubniuomexe:

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Kynukosa O.B. HUccnenoBanue GyHKIINNA HECKOIBKUX TIEPEMEHHBIX B
cucteme Mathcad. Yue6. mocobue. — ExarepunOypr: Ypanbckuii
rocyIapcTBeHHbIN yHUBepcuTeT myTteit coodmenus (Ypl' VIIC), 2007. — 67 c.

2.  Hosuxosckuii E.A. Pabora B MathCAD 15. Yue6Hoe nmoco0Oue,
bapuayn, Tunorpagus Antl'TY, - 2013, -114c.

3. Mensenesa H.B. [Ipumenenue cuctembl Mathcad niisa pemenus 3agau
1o JIMHEHHOM anredpe. Y4eOHO-METOAMYECKOE TOCOOUE )1l BBITIOTHEHUS
UHAUBUIYAJIbHBIX U Ta0opaTopHbIX paboT. — ExarepunOypr: YpI' VIIC, 2016. —
93 c. — ISBN 978-5-94614-375-2.

4. bepkxos H.A., Enuceea H.H. Maremarnueckuii pakTUKyM ¢
npuMeHeHreM nakera Mathcad. YueOnoe noco6ue. - M: MI'Y, 2006. - 135 c.

U3 HUX: yYyebHO-Memoouyeckoe obecneyerue camocmosamenbHol pabonul
cmyoenma.

5. Kynukora O.B. HccrnenoBanue GyHKITUN HECKOIBKUX IIEPEMEHHBIX B
cucteme Mathcad. Y4e6. mocobue. — ExarepunOypr: Ypanbckuii
roCylIapCTBEHHBIN YHUBEpCUTET MyTeit coobmmenus (Ypl YIIC), 2007. — 67 c.

6. Hosuxosckuii E.A. Padora B MathCAD 15. Yuebnoe mocodue,
bapnayn, Tunorpadus Antl'TY, - 2013, -114c.

7. Mensenesa H.B. Ilpumenenue cuctembl Mathcad aiist pemenust 3agaq
1o JIMHEHHOM anredpe. Y4eOHO-MEeTOANYECKOEe TOCOOME IJIsI BBITIOTHEHUS
UHAMBUIYJIbHBIX U TabopaTopHbIX paboT. — ExarepunOypr: YpI' VIIC, 2016. —
93 c. — ISBN 978-5-94614-375-2.

8. bepkoB H.A., EnuceeBa H.H. MaremaTtruueckuii IpakKTUKYM C
npuMmeHeHueM nakera Mathcad. Yuebnoe nocobue. - M: MI'ITY, 2006. - 135 c.

JJleKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HoctynHocTh
HaumenoBanne | (cetb MHTEpHET /
No Bun HaumenoBanue pa3paboTku peeypea s | MIOKAIbHAA CCTh,
JIUTEPaTyphl DIIEKTPOHHON | aBTOPU30BaHHBIN /
dbopme CBOOOJTHBIH J10-
CTYyI)
1 |[dononHuTenbHas Bockoboitnnkos, 0. E. OcHOBBI DIIEKTPOHHO- Wutepuer /




nuTeparypa BBEIYHUCIICHUH U TPOTPAMMHUPOBAHUS B |OMOIHOTEUHAS ABTOPU30BaHHBIH
nakere MathCAD PRIME : yuebnoe  |cucrema
nocobue / }O. E. BockoOolinukoB, A.  |[u3marenscTBa Jlanb
@. 3a10pOXKHBIN. — 2-€ U31., CTEP. —
Cankrt-IletepOypr : Jlans, 2018. — 224
C.
Cysopos, C. B. Pabora B cpeze
MeTonuyeckue YBOPOB, pes DIEKTPOHHO-
Maremarudeckoro pegakropa MathCAD
HocoOus I OnoIMoTeyHas WNuTtepHert /
2 . : Metoanueckue ykazanus / C. B. o
CaMOCTOATENBHON ] crcreMa ABTOPH30BaHHBIN
a0OThI CTyZICHTA Cysopos. — Mockea : MI'TY uu. H.3. n3garenscTa Jlanp
P Baymana, 2017. — 40 c.

9. UuopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLECTBICHUH
00pa3oBaTeJIbHOIO Mpouecca

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

1. PTC-MathCAD(6eccpouHo)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[lepedeHpb UCTIONB3YyEMBIX HTHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajbHO-TEXHHYECKOe o0ecredeHue TUCIMIIIMHBI

OcHoOBHOE 060py,Z[OBaHI/Ie, CTCHIbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHUKA,

o Ne
Bun 3anaruii Ayt MpPeIyCTaHOBJICHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3YyEeMOe TS
YA Pa3JIMYHBIX BUJIOB 3aHATHI
CamocrostenpHas  |302

pabota cTyeHTa

)

[TakeTsl MaTemaTnueckux pacueroB MATLAB, MathCAD.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

302

[TakeT MmaTemarnueckux pacuetoB MATLAB.

Y CEMUHapbI (5)
KonTpons 302
CaMOCTOSITENIbHOU [TakeTs! MaTemaTnueckux pacuetoB MATLAB, MathCAD.
paboThI ()

[IpakTnueckue 3aHATHS
Y CEMUHApBI

302

©)

[Taker maremarnyeckux pacueroB MathCAD.




