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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)

3nare: 1. [IpyHIMIIBI MaTEMaTUYECKOTO U
KOMIIBIOTEPHOT'O MOJIEIMPOBAHHSI OOBEKTOB U
cucteM. 2. MeTozabl JEKOMIO3UIINN CI0KHBIX
CHCTEM Ha MOJICUCTEMBI M OpPTraHU3aLUU CBsI3eH

[TK-6 criocoOHOCTBIO yUacTBOBATh B OpraHu3anuu [MEXKAy JIEMEHTaMU CUCTEM.

MPOLIECCOB Pa3pabOTKK U U3TOTOBIEHUS m3aenuil [YMeTh: 1. OCylecTBIsITh BBIOOP ONTUMATBHBIX JUIS
MAaIIMHOCTPOUTEIBHBIX IPOU3BOACTB, CPEJICTB UX |IOCTABIIEHHOM 3a/1a4l MIPOTPaMMHBIX CPEICTB
TCXHOJIOTMYCCKOI'0 OCHAILICHWA U aBTOMAaTU3alluu, [MOICIUPOBAaHUS. 2. CI/IHTG?;I/IpOBaTL C IOMOIIIBIO

BbIOOpE TEXHOJIOTUH, U YKa3aHHBIX CPEJICTB BBIOPAHHBIX IPOIPAMMHBIX CPEJCTB HEOOXOAUMBIE
BBIYMCIIUTEIILHON TEXHUKU IS PeaIu3aluu (yHKIIMOHAIBHBIE MOJIENTU TTOBEIEHUS] OOBEKTOB U
MPOLIECCOB IIPOEKTUPOBAHUS, U3TOTOBICHMUS, CHCTEM.
AUArHoCTUPOBAHUA U TPOTPAMMHBIX UCHBITaHUN BHalIeTB: HaBBIKAMHY MAaTEMATHYECCKOTO
H3/IeTIHi MOZIETTUPOBAHUS Pa3padbaTHIBAEMOI0 U3JIEIHS U €TO

IMOACUCTEM C UCITIOJIB30BAHUEM METOA0OB CUCTEMHOIO
noaxoaa U COBPpEMCHHBIX IMTPOTrPaMMHBIX IMTPOAYKTOB
JJI1 IIPOrHO3HMPOBAaHUA MOBEACHH A, OIITUMHU3all U
N3YyUYCHHUA (by'HKI_II/IOHI/IpOBaHI/IH n3aciaua

I1K-13 crnocoGHOCTBIO MPOBOANUTH SKCIIEpUMEHTHI (3HaTh: 1. [IpUHIMITEI TOCTPOEHUS IMHEHHBIX
T10 33/IaHHBIM METOJIMKaM, 00paldaThIBaTh U QJITOPUTMOB, aJITOPUTMOB C BETBJICHUSIMH,




aHAJIM3UPOBATh PE3YJIbTAThl, OMUCKHIBATH
BBITIOJITHEHHE HAYYHBIX HCCIIEIOBAaHUMN, TOTOBUTD
JaHHBIE JJIS COCTABIIEHUS HAyYHBIX 0030pOB U
myOuKanun

UTEpPAIMOHHBIX aITOPUTMOB (IIUKIJIOB). 2. CriocoObl
OpraHU3alK BBOJA BXOAHBIX JAaHHBIX U BHIBOJIA
pe3ynbTatoB MojenupoBaHus. 3. CrnocoObl
OpraHU3alK XPAHEHUS BXOIHBIX, IPOMEKYTOUHBIX
1 BBIXO/IHBIX JAHHBIX B IAMATH NIEPCOHAIBHOIO
KOMITbIOTEpA NP MCIIOJIb30BAHUN AITOPUTMHUUECKUX
S13BIKOB. 4. MeTobI M CpeaCcTBa MOZIETIBHO-
opueHTHpoBaHHOTO npoektupoBanus (MOII).

YMmeTh: 1. CocTaBisTh U peanu30BbIBaTh JINHEIHBIC
QITOPUTMBI, AITOPUTMBI C BETBIICHUSIMH,
UTEpAIMOHHBIE aJITOPUTMBI B MTAKeTaX MPUKIIAIHBIX
nporpamm MathCAD, MATLAB. 2. Cuate3upoBarb
(GyHKIMOHATBHO-0IOKOBBIE MOAETH OOBEKTOB
CHUCTEM B Cpe/ie MOJIETbHO-OPUEHTHPOBAHHOTO
npoektupoBanus Simulink. 3. BeImonHATE 0TIaIKY
QJITOPUTMOB C UCIIOJIb30BaHNEM BCTPOCHHBIX B
MpOTrpaMMHBIE TTAKETHI CPEJICTB TUATHOCTUPOBAHHS
U OTJIAJIKH.

BraneTs: HaBbIKaM# pa3pabOTKU C TTOMOIIBIO
QJITOPUTMHUYECKUX S3BIKOB IPOTPAMM JIJIst
MCCJICIOBAaHUS POIIECCOB, OMMMCAHHBIX
MaTeMaTHYECKUMH MOJICIISIMH.

3. Mecro nucuuniunnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB paboT

b5.1.05.02 MaTeMaTu4eCcKHii aHaIIu3,
b5.1.05.01 Anrebpa u reomeTpus

[Ipon3BOACTBEHHAS TPAKTUKA, PEITUTUIOMHAS
npaktuka (10 cemectp)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PE3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

b.1.05.02 MaremMaTH4yeCKUN aHaIn3

3HaTh: OCHOBHBIE METO/IbI JU(PPepeHIINaTHLHOTO
WCYUCIICHHSI, TPUEMBI TIOCTPOCHUS MOJIEIIeH
peasbHBIX MPOLIECCOB METOIAMHU MaTeMa-THYECKOTO
aHanm3a. OCHOBHBIC METOBI HHTETPHUPOBAHUS
(YHKIIUHM OTHOTO MIEPEMEHHOTO,
nudde-peHnupoBanus GyHKIIUA HECKOIBKHUX
ne-peMEeHHBIX. YHCIIeHHBIE METOIbI PELICHHUS
TUIOBBIX 33/1a49 MAaTEMaTHYCCKOTO aHAIIN3A.
BrnaseTs: HaBbIKAMH UCIIOIb30BAHUS TEOPUH
MaTe-MaTHYeCKOTro aHaau3a, muddepeHnnaibHO-TO
WCUYUCIICHUS [T IOCTPOCHUS MaTeMa-THYECKUX
MOJIETICH, HAaBBIKAMHU CaAMOCTOSITEIIEHOTO
UCclie10-BaHus Mpo(deccroHaIbHbIX 3a1a4 ¢
MIOMO-IIIBIO COBPEMEHHBIX METOJIOB
MaTeMaTu4e-CKOro aHajm3a.

b5.1.05.01 Anre6pa u reomeTpust

'YMETb: pelmaTb TUIIOBBIC anre6pa1/1quKI/Ie u
TCOMCTPHUYCCKHUC 3a/1a4U, UCITIOJIb3YEMBIC ITPU
[IPUHATUHA TCXHUYICCKUX peI.HeHHfI; HCIIO0Jb30BaATh
MaTeMaTUUCCKHH SI3BIK 1 MAaTCMAaTH4YCCKYIO




CUMBOJIMKY MPU MOCTPOCHUU MaTeMaTHUECKUX
Mozeneii. BianeTh: OCHOBHBIMU METOIAMU
QHAJIUTHYECKON TEOMETPUH U TMHEHHOU anreOpbl
17151 pENIEHUS TUTIOBBIX MaTeMaTHYECKUX U

MPUKIAIHBIX 33]1a4, HABBIKAMH MPUMEHEHHUS
MPOTPAMMHBIX CPEJICTB JJIsI PEIICHUSI TUITOBBIX
MaTeMaTUYE€CKUX U MPUKIAJIHBIX 3a7a4.

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIUHBI COCTABIISIET 2 3.€., 72 4.

Pacnpe;[eneHHe o ceMeCcTpam

Bcero B yacax
Bun yuebHo# paboThI
4acoB Homep cemectpa
7
OO6miast Tpy10EMKOCTh AUCIIUTUIMHBI 72 72
AyOoumopHvie 3auamusi: 8 8
Jlexuuu (JI) 0 0
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUIBI 2 3
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTs! (JIP) 0 0
Camocmosmenvnas paboma (CPC) 64 64
1. 3y4yeHne OCHOBHOM M IOTIOTHUTEIBHOW JTUTEPATYPHI, 2 2
METOJUICCKUX MaTePHUAJIOB.
2. BolnonHeHne NHAUBUAYAIbHBIX 3a/1aHUN. 22 22
3auér 20 20
By uTOroBoro KOHTpOJIs (3a4et, Aud.3aueT, SK3aMeH) - 3a4eT

5. ConeprkaHue TUCHMILIMHBI

N O0BeM ayTUTOPHBIX
o (3
pa3/:[_ena HanMenoBanue pa3zienos JUCHUILIMHEI SaHATUM TT0 BUaM B Hacax
Beero |JI| II3 | JIP
1 MaremaTnueckuil makeT (CUCTEMa KOMIIBIOTEPHON aareopsbl) ) ol 2 0
MathCAD
[TakeT MpUKIAAHBIX IPOTPAMM JUIS MAaTEMaTHIE€CKUX U HH)KEHEPHBIX
2 - 4 0 4 0
BorunciaeHnii MATLAB
Cpena MOzieNbHO-OPUEHTHPOBAHHOTO IPOEKTUPOBAHUS U
3 [MeXAUCUUIUIMHAPHOTO MOJEIMPOBAHMSI CIOKHBIX TEXHUUECKUX 2 0 2 0
cucrem Simulink
5.1. Jlekuun
He npenycmorpenst
5.2. lIlpakTyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kou-
HanMeHoBaHne WM KPAaTKOE COAEPIKaHUE IPAKTUIECKOTO 3aHATHS, CEMUHapa
3aHATHU[pa3Iena BO




qaCoB

OcHOBBI paOOTHI B MATEMATUYECKOM TAKETe (CUCTEME KOMIBIOTEPHOM anreOpsl)
MathCAD. BBoxa-BsiBoa nanHbIX B tokymeHTe MathCAD. BBon BekTOpOoB 1
MaTpull. HaxoxaeHue onpeaenuTeneil MaTpuil, 0OpaTHBIX MaTPHIL, PaHTa
MaTpullsl. CUUTHIBAHUE U 3aIlIUCh JAaHHBIX U3/B (aitn. [lepemenHbIe TOKyMeHTa
MathCAD u ee Tunsl. [Toctpoenne GpyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
rpaduyeckoM BUJE.

OcHOBBI pabOTHI B MaKEeTE MPUKIAIHBIX IPOTPaMM JIJIsl MaTeMaTHUECKUX U
nHXeHepHbIX BeluncieHnii MATLAB. Pexum komaniHOM cTpoku. BBog 1 BBIBOJ
NTAaHHBIX B pexnMe KoMaHaHo cTpoku MATLAB. BBoa 4nCiIOBBIX M CHMBOJIBHBIX
KOHCTaHT. BBoz BekTOpOB 1 MaTpull. ba3oBble MaTeMaTuyeCcKue ONEpaLty ¢
BEKTOpaMU U MaTPHUILIAMM.

['paduueckoe opopmiieHHE PE3yIBTaTOB MATEMAaTUIECKUX BEIYUCICHHUH B TIAKETE
MIPUKJIAJHBIX IPOTrPaMM JJIsl MaTEMAaTHUECKUX U MH)KEHEPHBIX BBIYUCIICHUI
MATLAB. IlocTtpoenne (pyHKIIMOHAIbHBIX 3aBUCUMOCTEN OT OIHOM NEPEMEHHOM.
Odopmnenue rpadpukoB. [ToctpoeHne rpadMKoB KpUBbIX, 3aaHHBIX
napamerpudecku. [loctpoenne GpyHKIIMOHATBHBIX 3aBUCHUMOCTEN OT HECKOIBKUX
nepeMeHHbIX. [locTpoenue rpaukoB BEKTOPHOT'O MOJIS.

MeTo/bl B CpeAcTBa MOJIEITLHO-OPUEHTUPOBaHHOTO TTpoekTupoBanus (MOIT).
Ocnogsl padotsl B cpeaen MOIT Simulink. bubnuorexn ¢pyHKIIMOHATBHBIX
omokoB. Pazmenienne hyHKIIMOHATBHBIX OJIOKOB B pabodeM MPOCTPAHCTBE U
opraHu3anys cBsize Mexx 1y HUMU. HacTpolika mapaMeTpoB MOIEIUPOBAHUS.
Co3znanue MpoCThIX MoJIee 0OBEKTOB CO CTAIlMOHAPHBIMU M HECTAIIMOHAPHBIMU
rapaMeTpaMu (TeJI0 MEPEMEHHON MacChl, U3MEHSIOIIMECS 110 BEIUUUHE U
HAIPaBJIEHUIO CUJIbI, IPUJIOKEHHBIE K TEIY U cUcTeMe Ten). MonenrpoBaHue

JIMHEHHBIX U YIVIOBBIX IIEPEMEILECHUN TEIl.

5.3. JlaboparopHbie padoThI

He npenycmorpeHsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bua pabote! 1 copeprkaHue 3a1aHus

Crnucok nureparypsl (C yKa3aHueM
pa3elios, [IaB, CTPAHULL)

Koin-Bo yacos

1. I3yueHue 0CHOBHOM M TOMOJHUTENBHOH [pa3aen "NudopmanmonHoe obecnieuenue"):
IUTEpaTypbl, METOANYECKUX MaTtepuanoB. | 1]-[3]. MeToguueckue marepuansl Juis

OcHoBHas mevaTHas JJuTeparypa (cM. pa3aen
"Undopmarnmonnoe odecrieuenue"): [1]-[4].
JlomoHUTENbHAS TIeYaTHAs JIUTEpaTypa (CM.

22

CaMOCTOSITENIbHOM pabOThI CTy/IEHTA (CM.
paznen "UudopmarmonHoe odecrniedenue"):

[1]-[4].

2. BbllloTHEHWE UHANBUIyaIbHbIX 33 JaHHI.

OcHoOBHasl 1eJaTHas JIUTEpaTypa (CM. pas3maen
"Undopmanmonnoe odecrieuenue"): [1]-[4].
JlonoTHUTENbHAS TIeYaTHast JuTeparypa (CM.
paznen "MuadopmanronHoe obecrneyeHue"):
[1]-[3]. MeTonuueckue MaTepuatbl s
CaMOCTOSITEIILHOW PabOThI CTYJCHTA (CM.
pasnen "UndopmanmonHoe odecreyeHue"):

[1]-[4].

22

3auer

1. Tumoxun, A. H. MoaenupoBaHue cuctem

ynpasieHuec npuMmenenueM MatLab [TekcT] 20




: yue6Hoe mocobue / A. H. Tumoxum, FO. J1.
Pymsiaues ; mon pea. A. H. Tu-moxuna. - M.
: Uudpa-M, 2017. - 256 c. - (BBICIHEE
OBPA3OBAHUE : BAKAJIABPUAT). -
ISBN 978-5-16010185-9 2. beprsies B. /1.
TeopeTnueckas mexanuka Ha 6aze MathCad.
[Tpaktukym. C-I1., «k6XB-ITetepOypr», 2005
3. MaptesiHoBa, [.B. Pacuet 6ayok u pam
MEeTOZIOM CHII B KoMIiekce Mathcad: meton.
VKa3aHUsI K BBITIOJTHEHUIO JIOMAITHUX
3aanuit mo Kypcy «ConpoTHBICHNE
MaTepHaIoBy»

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npouecce
VHHOBaIMOHHBIE (POPMBI Bun paboTst K Koa-zo
y4eOHBIX 3aHATHIA (JI, I13, JIP) PATKoe onHeanie Ayl
9acoB
[Ipu ucnonb30BaHUM TAHHOMN
CuHTe3 (pyHKIMOHAIBHO- 00pa3oBaTeIbHOIN TeXHOJOTHMH 00ydaromuiics
0JI0KOBOI MOJIENIN TIO MCXOTHBIM Hpairiiecke CaMOCTOSITEIIEHO BBITIOJTHSAET CHHTE3 6
g depeHIanbHBIM UITH ig{f:;l 1 (YHKIIOHATHHO-O0OKOBOM MOJIEIH 110
[Pa3HOCTHBIM ypaBHEHHUSIM. Pbl MCXOMHBIM TH(PepeHITHaTHLHBIM HITH
[Pa3HOCTHBIM YpaBHEHUSIM.

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B

o0pa3oBaTeJILHOM MpoIlecce

He npenycmorpenst

Hcnonp3oBanue PE3YJIbTAaTOB HAYYHBIX I/ICCJ'ICILOBaHI/II\/i, IMPOBOAUMBIX YHUBCPCHUTCTOM, B

paMKax I[&HHOﬁ JUCHHIIIIMHBI. HCT

7. ®oun oueHouHbIX cpencTB (POC) nis npoBeaeHNs: TEKYIIEro KOHTPOJISA

YCnieBaEeMoCTU, HpOMe)l(yTO‘IHOﬁ arTeCTalli 110 uToraM OCBOCHUSA JUCHUIIIMHbI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue paznenos Bun xonTpons NoNe
Kontponupyemas xomnerenuus 3Y Hbl . .
JUCLUIIIINHBI (BKiIrOUas TEKyIIMi) | 3aJaHui
I1K-6 cnocoOHOCTBIO y4acTBOBATH B
OpraHM3aliK MPOLIECCOB Pa3pabOTKH
Y U3TOTOBJICHUS U3JIEIUN
MAaIIMHOCTPOUTENbHBIX TPOU3BOCTB,
. CPEICTB MX TEXHOJIOTUYECKOTO Pemenne
MaremaTn4ecKkuil makeT
., |OCHaIlleHUs ¥ aBTOMAaTU3alluy, BbIOOpE| HWHAMBHYyaJIbHOTO Cwm.
(cucTEMa KOMIILIOTEpHOH TEXHOJIOTUH, ¥ YKa3aHHbBIX CPEJICTB | HCCIIENOBATEIBCKOIO |IPUIOKECHHE
anreopsr) MathCAD » M YKaZ p p
BBIUHCIUTEIbHON TEXHUKH JUIsS 3a/1aHus

pean3anmu IpoLEeCcCoB
MPOEKTUPOBAHUS, U3TOTOBJICHUS,
JIMarHOCTUPOBAHUS U NIPOTPAMMHBIX
UCHBITaHUN U3NIETINH




[TakeT nmpuKIIaIHBIX
Iporpamm JJis
MaTeMaTU4ECKUX U
MH)XEHEPHBIX BBIYMCIICHUN
MATLAB

[1K-13 cnocoOHOCTHIO MPOBOIUTH
9KCIIEPUMEHTHI 110 33 JaHHBIM
MeTonuKaM, 00pabaTsIBaTh U
aHAJIM3UPOBATh PE3YJIBTATHI,

OTHCHIBATH BHITIOJTHEHHE HAYIHBIX

HCCJIEIOBaHM, TOTOBUTE JAaHHBIE IS

COCTABJICHUSI HAYYHBIX 0030pPOB U

yOTUKaIii

Cpena mojenbHO-
OPUECHTUPOBAHHOTO
MIPOCKTUPOBAHUS U

MEX TUCIIUTTHHAPHOTO
MOJICITUPOBAHUSI CIIOKHBIX
TEXHUYECKHX CHCTEM
Simulink

[1IK-6 cniocobHOCTHIO y4acTBOBAaThH B
OpTraHHU3aINH MPOIIECCOB Pa3pabOTKH
Y U3TOTOBJICHUS U3
MaIIMHOCTPOUTENbHBIX IPOU3BOACTB,
CPEIICTB UX TEXHOJIOTHYECKOTO
OCHAIIIEHUS] ¥ aBTOMATU3alluH, BBIOOpE
TEXHOJIOTUM, U YKa3aHHBIX CPEJICTB
BBIYMCIIMTEILHON TEXHUKHU JIJIST
pean3anuu IpoIeccoB
MIPOEKTUPOBAHUS, H3TOTOBIICHHUSI,
JTUATHOCTUPOBAHUS U TTPOTPAMMHBIX
UCOBITAaHUN U3IEINN

Bce pasnenst

I1K-6 crnocoOHOCTBIO y4acTBOBAThH B
OpraHM3aliy MPOLECCOB Pa3pabOTKH
Y U3TOTOBJICHUS U3JEIUN
MAaIIMHOCTPOUTEIbHBIX TPOU3BOCTB,
CPEICTB MX TEXHOJIOTUYECKOTO
OCHAILIEHUS U aBTOMAaTU3alluu, BIOOpe
TEXHOJIOTUH, U YKa3aHHbBIX CPEJICTB
BBIUHCIUTEIbHON TEXHUKH JUIS
peanu3anuu npoueccoB
MIPOEKTUPOBAHNUS, U3TOTOBJICHMUS,
JUArHOCTUPOBAHUS U IPOTrPAMMHBIX
UCHBITaHUN U3IETINN

Bce pasnenst

[TK-13 cnnocoOHOCTHIO MPOBOIUTH
9KCIIEPUMEHTBI MO 33JJaHHBIM
MeToAMKaM, 00padarbIBaTh U
aHAJIM3UPOBATh PE3yIbTaThI,

OIMCHIBATh BHITIOJIHEHUE HAYYHBIX

UCCIIEIOBaHUM, TOTOBUTH JTaHHbIE JIs

COCTaBJICHHUS HAYYHBIX 0030pOB H

myOmuKaIui

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI IPOBEAeHNs, KPUTEPUH OlleHMBAHUSA

Bun xoHTpoOss

[Tpouenypsl MpoOBEACHUS U OLICHUBAHUS

Pemenune
WH]JIUBUYJIBHOTO CwMm.
HCCIIEIOBATENIbCKOTO |PHIIOKEHUE
3aJIaHns
Cunres
MaTeMaTH4eCKON
MOJIEIN CwMm.
(MHAMBUAYaTbHOE  |TPUIIOKEHUE
HCCJIeIOBATEIbCKOE
3a/1aHKE)
CmM.
3auer
MPUIOKEHHE
. CwMm.
3auér
MPUIOKECHHE
Kpurepun
OLICHUBAHUS

Pemenne
VMHIUBULYAIBHOTO
HCCIIEA0BATEIHLCKOIO
3aJaHus

1. IlpoBepka MCXOHOTO 3a/1aHUS HA COOTBETCTBUE
TpeboBaHUsAM. 2. O1ieHKa KOPPEKTHOCTH
INPUMEHEHHBIX METOJIOB TOCTPOCHHUS MaTeMaTH4ECKOM
MOJIETTH MJTH aJTOpUTMa Ha HAa0Ope BXOTHBIX JaHHBIX.
[Ipu ouleHUBaHUU PE3yaBTATOB MEPONIPHUSITHUS
UCTIONB3yeTCs OaJUTbHO-PEUTHHTOBAsI CUCTEMA
OLIEHUBAHHUS PE3yJIbTaTOB YUEOHOU eI TeIbHOCTH
oOy4aroruxcs (yTBEpK/IeHa MMPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). 3ananue otieHUBaeTcs B 3
Oaya, ecanu: 1. MicxogHblil KOJ COOTBETCTBYET

60 %

3a4TeHO: PEUTHHT
oOyyarorierocs 3a
MepoTpusiTHe O0JIbIIe
niu paBHO 60 %

He 3auTeHo: pedTnHr
oOyyarorierocs 3a
MEpOIPUSATHE MEHEE




TpeboBanusM. 2. [IpuMeHeHHBIE METOBI TOCTPOCHHUS
MaTeMaTH4YeCKOM MOeNH (aJITOPUTMa) COOTBETCTBYIOT
3a/1a4e, MPOBEpKa PelIeHU Ha HA0Ope BXOHBIX
JTAHHBIX KOpPpeKTHA. 3ajaHue oneHuBaeTcs B 0 6o,

eciu: 1. McxoaHblil KO HE COOTBETCTBYET
TpeboBanusM. 2. [I[puMeHEeHHBIE METO/IbI ITOCTPOCHUS

MaTeMaTH4eCKOM MozeNu (aIropuTMa) He
COOTBETCTBYIOT 3ajJjaue, MPOBepKa pelieHnit Ha Habope
BXOJHBIX JJAHHBIX HEKOPPEKTHA.

Pemenne
WHJIUBUYJIBHOTO
HCCIIEI0BATEIHLCKOIO
3aJIaHus

1. ITpoBepka UCXOAHOTO 3aJjaHKsI HA COOTBETCTBUE
TpeboBaHusAM. 2. O1ieHKa KOPPEKTHOCTH
NPUMEHEHHBIX METOJIOB TOCTPOCHHUS MaTEMaTHUECKOM
MOJIEJIH WJIHM aJiITOpUTMa Ha HaOope BXOJHBIX JaHHBIX.
[Ipu ouleHUBaHUU PE3yaBTATOB MEPOTIPHUSATHS
UCIOJIB3yeTCs OaNIbHO-PEUTHHIOBAs CUCTEMA
OLICHUBAHHUS PE3yJIbTaTOB YUYEOHOU eI TEIbHOCTH
obydaroruxcs (yTBEpK/IeHa MTPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). 3ananue orieHuBaeTcs B 3
6amna, ecu: 1. UcxoaHbIi KOJT COOTBETCTBYET
TpeboBaHusM. 2. [IpuMeHeHHbIE METOABI TOCTPOCHUS
MaTeMaTU4eCKOi MoJieNu (aJITOPUTMa) COOTBETCTBYIOT
3ajia4ye, MpoBepKa pelieHni Ha Habope BXOJHBIX
JTAaHHBIX KOppeKTHa. 3ajaHue oneHuBaercs B 0 6amios,
ecau: 1. McxoaHblil KO HE COOTBETCTBYET
TpeboBanusaM. 2. [IpuMeHeHHbIe METOAbI TOCTPOECHUS
MaTeMaTu4ecKoil MojieNu (aaropuTMa) He
COOTBETCTBYIOT 3ajJjaue, MPOBepKa pellleHni Ha Habope
BXOJHBIX JJAHHBIX HEKOPPEKTHA.

3a4TeHO: PEUTHHT

oOyyarormierocs 3a
MeponpusiTie 00JIbIle
v paBHO 60 %

He 3auTeHo: pedTuHr
oOyyarormierocs 3a
MEpPOIPUITHE MEHEE

60 %

CuHTEe3 MaTeMaTH4eCKOM
MOICIIN (I/IHIII/IBI/II[yaJIbHOG
HCCIIEN0BATEIHCKOE
3a/1aHue)

1. ITpoBepka MCXOHOTO 3a/1aHUS HA COOTBETCTBUE
TpeboBaHUAM. 2. O1ieHKa KOPPEKTHOCTH
INPUMEHEHHBIX METOJIOB TOCTPOCHHUS MaTeMaTHIECKOM
MOJIETTH MJTH aJTOpUTMa Ha HAa0Ope BXOJHBIX JaHHBIX.
[Ipu ouleHUBaHUU PE3yaBTATOB MEPONIPHUSITHUS
UCIOJIB3yeTCs OaNIbHO-PEUTUHIOBAs CUCTEMA
OLIEHUBAHUS PE3yJbTaTOB YUYEOHOU eI TeIbHOCTH
obOydaroruxcs (yTBEpK/IeHa MTPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). 3ananue otieHUBaeTcs B 3
6anna, ecnu: 1. CuHTe3upoBaHHAs PyHKIMOHAIBHO-
01710K0Bast MOZIETIb aJIeKBaTHA MaTeMaTH4eCKOM
MojienH. 2. Pe3ynbrarbl MOIETUPOBAHUS C
UCIIOJIb30BaHNEM HaOopa BXOAHBIX BO3JeHCTBUI
KOPPEKTHBI (COOTBETCTBYIOT pEaIbHOMY (PU3NYECKOMY
nporeccy). 3aganue oneHuBaetcs B 0 6aisos, ecnu: 1.
CuHTe3upoBaHHas (PyHKIMOHAIBEHO-0JIOKOBAs MOJIENb

HE COOTBETCTBYET MaTeMaTu4eckoil Moaenu. 2.
PesynbrarThl MOETUPOBAHUS C HCITIOJIb30BAHUEM
Habopa BXOJHBIX BO3/IEHCTBHI HEKOPPEKTHBI
(HECOOTBETCTBYIOT peaJIbHOMY (PU3NYECKOMY
mporeccy).

3auTeHO: pEUTUHT
oOyuarorerocs 3a
MepOoTpUsITHE OOJIbIIe
niu paBHoO 60 %

He 3auteno: peiiTuHr
oOyuyarorerocs 3a
MEpPOTIPUSITHE MEHEE
60 %

3auer

KaxoMy cTy/eHTy BBIZIA€TCsl OJMH BOIIPOC U3 CIHCKA
BOTIPOCOB, BRIHOCUMBIX Ha 3a4eT. [Ipu oreHuBaHuH
PE3yJIbTaTOB MEPOTPUATHS UCTIONB3yeTCs OaJThHO-

pPEUTHHTOBAsI CUCTEMA OLICHUBAHUS PE3yIbTAaTOB
y4eOHOMU JeATETLHOCTH 00yUaromuxcs (yTBepKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179)

3a4TE€HO: pEUTUHT
oOyuJarorierocs 3a
MEpOIpHUITHE OOJIbIIE
v paBHoO 60 %.

He 3auteHo: peiiTuHr
oOyuJarorierocs 3a

IIpaBuIbHBIN OTBET HA BOIIPOC COOTBETCTBYET 10

MCPOIIPUATUC MCHCC




6amnaM. HerpaBuIbHBIN OTBET Ha BOIPOC 60 %
cootBeTcTBYeT () OamioB. MakcumMaabHOE KOJTHMYECTBO

6amioB — 10.
7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS
Buy koHTpOIIS TunoBbie KOHTPOJIBHBIE 3aJaHUS
Pemenne nHAMBUAYaTBHOTO
MCCJIEIOBATENIBCKOTO 3aJaHUS WNupuBuayanbHble 3aganust.pdf
Pemenue HUHAUWBUIYAJIbHOIO
MCCIIEIOBATEIBCKOTO 3aJaHuUs WunuBuayansHsle 3ananus.pdf

CuHTe3 MaTeMaTU4ECKON MOAEIIN
(MHAMBUAYAJTBLHOE UCCIIEI0BATENBCKOE

NunusunyansHbele 3agagust.pdf
3aJIaHKE) JHBUILY A p

1. OcHOBBI pabOTHI B MAaTEMaTHUECKOM IaKeTe (CUCTEME
koMIbtoTepHOU anredopsr) MathCAD. BBoa-BbIBO JaHHBIX B
noxkymeHnte MathCAD.

2. BBox BekTopoB u Marpull. Haxoxxaenue onpenenureneit
MaTpull, 0OpaTHBIX MATPHIL, paHra MaTpuisl. CYUTHIBAHUE U
3aMuCh JaHHBIX U3/B (aill.

3. [lepemennnie nokymenta MathCAD u ee tunsl. [loctpoenue
(yHKIMOHAJIBHBIX 3aBUCUMOCTEH B rpauueckoM BUJIE.

4. UnctpymenTapuii pusnueckux BeanunH B cpene MathCAD.
Pemenne ypaBHenuii u cuctem B cpene MathCAD.

5. Metonpl penieHrs TMHEMHbBIX U HEJIMHEHHBIX aJlreOpandecKux
3ager YPABHEHUM.

6. I'paduueckoe opopMiieHrnEe Pe3yabTaTOB MaTEMATHIECKUX
BBIUMCJICHH B MaKeTe MPUKIIATHBIX MPOTPaMM IS
MaTeMaTH4YeCKUX U MH)XKeHEpHbIX Bhlurcienuit MATLAB.

7. IlocTpoenue hyHKIIMOHATBHBIX 3aBUCUMOCTEN OT OTHOM
nepemeHHoi. OpopmieHue rpaduKoB.

8. ITocTpoenue rpauKoB KPUBBIX, 3aJJAHHBIX TApaMETPHUUECKH.
9. Iloctpoenne GyHKIMOHATBHBIX 3aBUCUMOCTEH OT HECKOIBKUX
nepeMeHHbIX. [locTpoeHne rpadMKoB BEKTOPHOTO MOJIL.

10. MeTons! 1 cpeAcTBa MOJEITHLHO-OPHUEHTHUPOBAHHOTO
npoektupoBanus (MOIT). OcHoBbl paboTsl B cpenen MOII
Simulink.

8. YueOHO-MeTOAMYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

IleyaTHast ydueOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumepamypa:
1. Tumoxun, A. H. MoznenupoBaHue CUCTEM yIIpaBIE€HUEC IPUMEHEHUEM
MatLab [Tekct] : yuebnoe nmocobue / A. H. Tumoxwun, FO. /. PymsHies ; mox pes.
A. H. Tu-moxuHna. - M. : Uadpa-M, 2017. - 256 c. - (BBICHIEE OBPA3OBAHUE :
BAKAJIABPUAT). - ISBN 978-5-16010185-9
2. beprses B.Jl. Teopetuueckas mexanuka Ha 6a3e MathCad.
[Ipaktukym. C-I1., «bXB-IletepOypr», 2005
3.  MapresaHoBa, I'B. Pacuet 0anok u paMm METOIOM CHJI B KOMILIEKCE
Mathcad: meToa. ykazaHus K BBINIOJTHEHUIO JOMAIIIHUX 3aJaHUM 10 KypCy
«CompoTuBIeHHE MaTePUaIOBy
4.  Makapos, E.I'. ConporuBienune MmarepuasioB Ha 6aze Mathcad :
yuebHoe nocobue / E.I'Maxkapos. - CII6.: BXB-Iletepoypr, 2004. 512c.: u.




0) OononHumMenbHaAsL IUMmepamypa:

1. TIlopmres, C. B. Uucnennslie MeToanl Ha 6a3e Mathcad [Teker] :
yaeonoe nocodue / C. B. Ilopmnes, U. B. benenkosa. - CII6. : bxs-IletepOypr,
2014

2.  Tomonbckuii JI.B.,Tomonsckas U.I'. Ucnons3oBanne MathCad B
ANIEKTPOHHBIX pacyeTax: YueOHoe nmoco-oueYuedHoe nocodue/Tononbckuit J.B.,
Tononsckaa N.I'. - Yensounck : U3n-so roypry, 2009. + KomnerorepHas Bepcus

3. Tononbckuii, /. B. Ucnons3zoBanne MathCad B a5ieKTpoOHHBIX pacueTax
: yuebHoe nocooue / JI. B. Tononbckuii, U. I'. Tononbckast. - Yensiounck : M31-Bo
IOVYpI'Y, 2009 . + DneKTpoH. TEKCTOBBIC IaH.

6) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuHe, umerouuecs 6 oubnuomexe:

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Mensenesa H.B. Ilpumenenue cuctemsl Mathcad s pemmenus 3amay
0 JIMHEHHOM anredpe. Y4ueOHO-MeToANYeCKOe TOCOOHE NIl BBITIOJTHCHHS
WHINBUYaTbHBIX U Ta0opaTopHbIX paboT. — ExarepunOypr: YpI VIIC, 2016. —
93 c. — ISBN 978-5-94614-375-2.

2.  KynukoBa O.B. UccnenoBanue (pyHKINI HECKOIBKUX IEPEMEHHBIX B
cucteme Mathcad. Yue0. nocobue. — ExkarepunOypr: Ypanbckuii
rocyaapcTBeHHbId yHuBepcuteT mytei cooduienus (YpI'VIIC), 2007. — 67 c.

3. Hosukosckuii E.A. Pabora B MathCAD 15. Yue6GHoe mocoOue,
bapnayin, Tunorpagus Antl'TY, - 2013, -114c.

4. bepxoB H.A., EnuceeBa H.H. MaremaTuueckuil npakTUKyM C
npuMmeHeHueM nakera Mathcad. Yuyebnoe nocobue. - M: MI'I1Y, 2006. - 135 c.

U3 HUX.! yYyeOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabonul
cmyoenma.

5. Mensenesa H.B. Ilpumenenne cuctembl Mathcad miis pemenus 3aaaq
10 TUHEWHOU anredpe. Y4eOHO-METOIUIECKOE ITOCOOME /TSI BHITTOTHCHUS
UHAUBUIYAJBHBIX U Ja00paTopHbIX paboT. — ExarepunOypr: YpI'VIIC, 2016. —
93 c. — ISBN 978-5-94614-375-2.

6. Kynukosa O.B. MccnenoBanue GyHKIUN HECKOJIBKUX MIEPEMEHHBIX B
cucteme Mathcad. Yue0. mocobue. — ExarepunOypr: Ypanbckuii
rocyaapcTBeHHbI yHuBepcuTeT mytei cooduienus (YpI'VIIC), 2007. — 67 c.

7. Hosukosckuii E.A. Pabora B MathCAD 15. YueGHoe mocoOue,
bapnayn, Tunorpadus Antl'TY, - 2013, -114c.

8.  bepkoB H.A., EnuceeBa H.H. MaremaTnueckuii mpakTUKYM C
npuMeHeHueM nakera Mathcad. Yuebnoe nocobue. - M: MI'ITY, 2006. - 135 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas TI0OKYMEeHTaIlus

HoctynHocTh
HaumenoBanne | (cetb MHTEpHET /
Bu ecypca B JIOKaJIbHAas CETh;
a HaumenoBanmue pazpaboTku pecyp . .
JUTEPaTyphl DIIEKTPOHHON | aBTOPU30BaHHBIHN /
dhopme CBOOOIHEIN 110-
CTYyI)




Bockoboinukos, 0. E. OcHOBEI
BBIUMCIICHUI U IPOrPaMMHUPOBAHUS B SEKTPOHHO
nakere MathCAD PRIME : yueGHoe p
1 JlonoHUTENbHAS Hocobute / TO. E. BockoGOiIKoB. A OubnmoTeuHas Wutepuer /
TUTEpaTypa o > |cucreMa ABTOPH30BAaHHBII
@. 3a10pOXKHBIA. — 2-€ U31., CTEP. — narensersa JIans
Canxr-Tlerep6ypr : Jlans, 2018. — 224 |77
C.
Cysopos, C. B. Pabora B cpene
MeToauueckue YBOPOB, ped DNEeKTPOHHO-
MaTemaruieckoro pegaktopa MathCAD
b mocoOus ass - MeTomecKie ykasarus / C. B oubnuoreyHas Wutepuer /
CaMOCTOSITENIbHOU CYBOpOB o MOZKBa ] MFTS; HM 1o, [cueTema ABTOPH30BaHHBIM
abOThI CTy/IEHTa ’ ’ © 7" [u3parensctia Jlanp
P YA baymana, 2017. — 40 c. s

9. UndopManiuOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIeCTBICHNH
0o0pa30BaTeJILHOIO MpoLecca

IlepeueHp MCTIONIB3YEMOTO IPOIrPAMMHOIO 00OECTIEYEHHUS:

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

HCpC‘IGHB HCIIOJIb3YCMBIX I/IH(bOpMaHI/IOHHI)IX CIIPABOYHBIX CUCTCM!

Her

10. MarepuajibHO-TeXHUYECKOEe 0O0ecrnedyeHue TUCHUIIMHBI

OcHoBHOE 000py/I0BaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,

. Ne
Bun 3anaruit ay,| TPEAYCTAHORIEHHOE POTPaMMHOE o0ecrieyeHue, UCIOIb3yeMoe s
o Pa3IUYHbIX BUJOB 3aHATHIM
ITpakTnueckue 3ansatus (302

U CEMHHAapPbI

©)

[Taker maremaTnueckux pacuetoB MATLAB.

[TpakTnyeckue 3aHATHS

302

[TakeT MaTemaTrueckux pacyetoB MathCAD.

Y CEMUHAPBI (5)
Camoctosrenpras 1302 [TakeTsl MaTemMaTnueckux pacuetoB MATLAB, MathCAD.
pabora cTyaeHTa (5)
KonTpomns 302
CaMOCTOSITEIbHOM ) [TakeTsl MaTemMaTnueckux pacuetoB MATLAB, MathCAD.

paboTsl




