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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 TaKeTaX MPUKIIATHBIX MPOTrpamMM. 3a1a49H TUCITUTUIMHBL: ~ - 03HAKOMJICHHE
CTY[ICHTOB C OCHOBHBIMH TEXHOJIOTHSIMU  COBPEMEHHBIMH HHCTPYMEHTATbHBIMU
IPOTPaMMHBIMH CPEJICTBAMH, IPUMEHSIEMBIMHU TTPH BBHITTOTHEHUH ITUPOKOTO KpyTa
MaTeMaTUYeCKUX U MHXKEHEPHBIX 3aj1a4; — - ((OPMUPOBAHNE HABBLIKOB 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; ~ - IOATOTOBKA CTYJCHTOB K JaJbHENIIeMy 00pa30oBaTeIbHON 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

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3HaET: MPUHIIUIBI MATEMATHYECKOTO U
KOMITBIOTEPHOTO MOJIEIMPOBaHUsI 00BEKTOB U
CHUCTEM, METO/IbI IEKOMIO3HUIIUU CIOXKHBIX CUCTEM
Ha TMOJCUCTEMBI U OPTaHU3AINH CBSI3EH MEXKITY
AIIEMEHTAaMU CUCTEM.
'YMeeT: OCYIIECTBIATh BEIOOP ONTHUMANBHBIX IS
MOCTaBJICHHOM 3aJ1aud IPOTPaMMHBIX CPEACTB
[TK-6 CriocoGeH nMpoBOAUTH pacyeThl HATPY30K U [MOJEIUPOBAHUSA. CHHTE3UPOBATH C TOMOIIBIO
COTIPOBOXKJICHHUE HA BCEX ATANax >KU3HEHHOTO IMKJIA [BRIOPAaHHBIX TPOTrPAMMHBIX CPEICTB HEOOXOIUMBIE
mznenuii PKT (byHKIMOHATBHBIE MOJIENIN TTOBEJICHUSI OObEKTOB U
CHUCTEM
VMeeT npakTUYeCKU OTBIT: MaTeMaTHYECKOTO
MOJIEIIMPOBAHUS pa3pabaThIBAEMOI0 U3/IEIHS U €T0
MOJICCTEM C UCIIOJIb30BaHHUEM METO/IOB CHCTEMHOTO
MOJIX0/1a U COBPEMEHHBIX MPOTPAMMHBIX MPOTYKTOB
TSI IPOTHO3UPOBAHUS MTOBEACHUSI, ONTUMU3AINU U
n3ydeHus: (YHKIIMOHUPOBAHUS U3ICITHUS

3. Mecro aucuuniuHbl B crpykrype OII BO



BHJIOB pabOT yueOHOTO MIaHa

HepequL Hpe,Z[I_HeCTBYIOIJ_[I/IX JUCHUIIINH, HepequL HOCJICI[yIOH_[I/IX JUCHUIIINH,
BHJIOB paboT

Her

1.0.20 KoMIIbIOTEpHBIN MHKEHEPHBIN aHATIN3
KOHCTPYKLIMI aBUALTMOHHON U PAKETHOW TEXHUKHU

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUATIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mast Tpya10€eMKOCTh JUCHUILUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI

Pacnpenenenue o cemectpam

N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 0 0
[IpakTrueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI
ayauTopHbIxX 3aHaTuil (I13) 32 32
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
[ToxroroBka k 3a4éty 10 10
BoinonHeHne nHAUBUAYAIbHBIX 3a1aHUH. 11,75 11.75
N3yueHnne 0CHOBHOM U TOTIOJHUTEIBHOU JINTEPATYPBI, 14 14
METOJMUYECKUX MaTepuasoB.
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 4,25 4,25
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT

5. Coneprxkanue TUCUHMILIIMHBI

O0beM ayIUTOPHBIX

pa;ﬁ:ﬂa HaumeHoBaHue pa3/iesioB JUCIUTLIHHbI 3aHATHH 110 BUIaM B Yacax
Beero | JI| 113 | JIP
1 MaremaTudeckuil makeT (CUCTeMa KOMITbIOTEPHOU aiaredpsbl) 12 ol 12 0
MathCAD
) [TakeT MpUKIAAHBIX TPOTPAMM JJISI MATEMATUUYECKUX U MH)KEHEPHBIX 3 ol g 0

serarcieanii MATLAB

Cpena MoaenbHO-OPUEHTUPOBAHHOTO TPOESKTUPOBAHUS U

3 MCIKIAUCHUIIMHAPHOTIO MOACIIMPOBAHUS CJIOKHBIX TEXHUYCCKUX

cuctem Simulink

12 0] 12 0

5.1. Jlekuum




He npenycMoTpenbt

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPBI

Ne
3aHATHA

Ne
paznena

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

1-3

OcHOBBI pa0OTHI B MAaTEMaTHYECKOM aKeTe (CUCcTeMe KOMITBIOTEPHOU anreOpbl)
MathCAD. Beoa-BeiBoa naHHbIX B TokyMeHTe MathCAD. BBoz BexTopoB 1
Mmarpull. HaxoxeHue onpenenureneil MaTpuLl, 0OpaTHBIX MaTpPHULL, paHra
MaTpuilbl. CHUTHIBAaHHE U 3aMKCh TaHHBIX W3/B (haiin. [lepemeHHbIe TOKyMeHTa
MathCAD u ee Tumsl.

4-7

[TocTpoeHne QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B TpaQueCKOM BHIIC.
['paduueckoe ohopmieHre pe3yabTaToB MAaTEMATHYECKUX BRIYUCIICHUN B TIAKETE
MPUKJIAJIHBIX TPOTPAMM JIJISl MATEMAaTHUECKUX W WHKEHEPHBIX BBIYHUCICHUHT
MATLAB. ITocTpoenne ¢pyHKIMOHATIBHBIX 3aBUCUMOCTEH OT OTHOW TIEPEMEHHOM.
Odopmienue rpadukos. [TocTpoeHre rpadMKoB KPUBBIX, 33JaHHBIX
napameTpudecku. [ToctpoeHne QyHKIIMOHAIBHBIX 3aBUCHMOCTEH OT HECKOJIBKHX
nepeMeHHbIX. [locTpoeHue rpa)ukoB BEKTOPHOTO TTOJIS.

8-9

MatpuyHble Olepaly B IaKeTe NPUKIAIHBIX IPOTPaMM Il MATEMaTHYECKUX U
nHxeHepHbIX BeluucieHnii MATLAB. Co3nanne MaTpul OnpeaesieHHbIX TUIIOB U
[IPUBEICHUE MATPUL] K ONIpEeeICHHOMY TUIly. MCronp30BaHUE BCTPOCHHBIX
¢bynkuuit cuctemsl MATLAB 11 BEIYUCTICHHS 3HAYEHUH 2IIeMEHTapHBIX U
TPaHCLEHAEHTHBIX (DYHKIMH. BBOA KOMIUIEKCHBIX YHCEI U BBITIOJIHEHUE ONeparui
C KOMIUIEKCHBIMH YHCIIAMH.

10-11

MeTo/bl U cpelICTBa MOJEIIbHO-OPUEHTUPOBAHHOTO MTpoekTupoBanus (MOIT).
OcHoBbl paboThl B cpeaen MOII Simulink. bubnuoreku gpyHKIIMOHATBHBIX
6110k0B. Pazmenienne QpyHKIIMOHATBHBIX OJIOKOB B paboyeM NMPOCTPaHCTBE U
opraHu3anys cBsize Mex 1y HuMu. HacTpolika mapaMeTpoB MOIEITNPOBAHUS.
Co3manue nNpocThIX Moieeld 0ObEKTOB CO CTAI[MOHAPHBIMU M HECTAI[MOHAPHBIMU
rapamMeTpaMu (TeJIo MEPEMEHHON MacChl, U3MEHSIOIINECS 110 BEIUYUHE U
HalpaBJICHUIO CUJIbI, IPHJIOKEHHBIE K TEJTy U cUcTeMe Tel). MoaenupoBaHue
JIMHENMHBIX U YIVIOBBIX MEPEMEIIECHUN TEIl.

12-14

[ [pyHLIMIIBI TOCTPOEHUS CUCTEM C 00paTHOM CBA3b0. Co3laHue Mozenei
qyBCTBUTEIbHBIX HIEMEHTOB JUISl U3MEPEHUS apaMeTPOB JABMKEHHS 00bEKTA.
DopMUpOBaHUE CIIyYalHBIX COCTABISAIOIINX MAaTEMaTHYECKUX MOJENEH
4yBCTBHUTEJIbHBIX 2JIEMEHTOB. [l0CTpOEHME TPOCTHIX PETYIATOPOB IS
cTabmnn3anuu (peryaupoBaHus) BRIXOAHBIX KOOPAUHAT 00bekTa. MeTobl 1
cpeactBa Busyanuzauuu gasHbeix B MOII Simulink. Co3nanue u uccnenoBanue
MoJieie 0OBEKTOB U CUCTEM YIIPABIICHUS C IEPEMEHHON CTPYKTYPOM.
[TocTpoeHue BeTBiIeHUH U nepapxudeckux mozeneit B cpeae MOIT Simulink.
OCHOBHBIE U pacIIupeHHbIe ONOIHOTEKH (PYHKIIMOHAIBHBIX OJIOKOB.

14-16

Pemenue muddepennuansapix ypaBHeHuii B makere MATLAB. Ananutnueckoe
(CUMBOJIBHOE) W YHCIICHHOE PEIICHUE OOBIKHOBEHHBIX TU(DPepeHITHATBHBIX
ypaBHeHUH. Pemenne nuddepeHnmanbHpIX YpaBHEHH ¢ 33 JaHHBIMU
Ha4yaJIbHBIMU yCIIOBUSIMU. PelieHne KpaeBbIX 3a/1a4 CpeCTBAMH MaKeTa
MATLAB. IIpumMeps! cocTaBieHus U pemeHust TudGepeHIraabHbpIX ypaBHEHHN
Ha [IpUMepe 3a7ad ABMKEHUS TEJ ¢ IEPEMEHHON Maccoil, KpUBOJIMHEHHOTO
NBUOKCHUS (3a71a4a TIOTOHU ), pactpeaesieHus TEIIOBOro Tosi, cOpoca rpysa ¢

CaMOJICTAa B 3aIaHHYIO TOYKY.

5.3. JIaboparopHbie padoThI

He npenycmorpensl




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM Kon-
Ilonsug CPC pa3zienos, Mas, CTpaHuIl) / ccbuika Ha  |[CemecTp| BO
pecypc JacoB
[TYM/, ocH. nmut. 1-4; nom. nurt. 1-3;
[loaroroBka K 3a4€ty OYMJI, ocH. auT. 1; mom. IuT. 2; METO. IIOC. 5 10
1-4.
[TYM/, ocH. nut. 1-4; gomn. awut. 1-3;
BrinosHeHWEe MHAMBUAYAIbHBIX 3adaHuid.  [QYMJI, ocH. nuT. 1; gom. JIUT. 2; METOA. TIOC. 5 11,75
1-4.
3yueHne OCHOBHOM U TOIIOJHUTEIBHOM [IYM], ocn. . 1-4; non. . 1-3;
OYMJI, ocH. auT. 1; gom. IuT. 2; METO. TOC. 5 14

IUTEPATYPBI, METOAUYECKUX MAaTEPUAIIOB.

1-4.

6. DOoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECI0o KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUNU

KonTponb kauecTBa 0CBOEHHS 00pa30BaTE€IbHON MPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aIbHO-PEUTUHTOBOM CUCTEME OILIECHUBAHUS PE3YIbTATOB

y4eOHOM JIeSITEILHOCTH 00yYaIOIIUXCs

6.1. KouTpoabubie meponpusitus (KM)

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUSA

Ce-
MECTD

Bun

KM KOHTPOJISI

Bec

Makc.
Oamn

HOpHI[OK Ha4YHUCJIeHUS 0allJIoB

Y un-
TBIBA

ercs
B [TA

Pemenne
WHUBUTyaJIbBHOTO
HCCIIE0BATENLCKOIO
3amanus 1

Texymmii
KOHTPOJIb

1. IIpoBepka NCXOAHOTO 3a/IaHUS Ha
COOTBETCTBUE TPEOOBAHUSIM.

2. O1ieHKa KOPPEKTHOCTU TPUMEHEHHBIX
METO/IOB ITOCTPOEHHUSI MaTEMAaTU4ECKON
MOJIEJTH UJTU allropuT™Ma Ha Habope
BXOJIHBIX JaHHBIX.

[Ipu onleHMBaHUY PE3YyNBTATOB
MEPOIIPUATHSI UCIIOJNIb3YyeTCs OaIbHO-
[PEUTUHIOBAs CHCTEMA OLICHUBAHUS
[pe3yabTaToB yueOHOM NesSTEIbHOCTH
oOyuaroniuxcs (yTBepKaeHa MPUKa3oM
pexTopa ot 24.05.2019 . Ne 179).
3ananue oneHuBaeTcs B 1 6a, ecnu:
1. cxoHBIi KOJI COOTBETCTBYET
TPEOOBAHUSM.

2. [IppuMeHeHHbIE METO/IbI TIOCTPOEHUS
MaTeMaTU4eCKON MoJieNu (aJIrOpUT™Ma)
COOTBETCTBYIOT 3aj1aue, IPOBEpPKa
perieHni Ha Habope BXO/HBIX JaHHBIX
KOppEKTHA.

3ananue oneHuBaetcs B 0 6amos, ecnu:
1. VicxonHbli KOl HE COOTBETCTBYET
TPEOOBAHUSM.

2. [IpuMeHeHHbIE METO bl IOCTPOEHHUS

3a4CT




MaTeMaTH4eCKOM MozeNu (aIropuTma) He
COOTBETCTBYIOT 3a/1a4e, MPOBEPKa
penieHni Ha Habope BXOIHBIX JaHHBIX
HEKOPPEKTHA.

Texymumii
KOHTPOJIb

Pemenne
WHJUBU]TyaJIbHOTO
HCCJIE0BATEIHCKOIO
3aJIaHus 2

1. ITpoBepka UCXOHOTO 3aaHUs HA
COOTBETCTBUE TPEOOBAHUSM.

2. O1eHKa KOPPEKTHOCTH MPUMEHEHHBIX
METOJIOB ITIOCTPOEHUSI MaTEMAaTU4ECKON
MO/ WJIU aJITOpUTMa Ha Habope
BXOJ/IHBIX JaHHBIX.

[Ipu onieHMBaHUM PE3yIBTATOB
MEPOIPUATHS UCHIOIB3YETCs OaIbHO-
[PEUTHHIOBAasI CHUCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKaeHa MTPUKa30M
pexropa ot 24.05.2019 . Ne 179).
3amanne oneHuBaeTcs B 1 0ajl, eciu:

1. MicxomHBli KOJ COOTBETCTBYET
TpeOOBaHUIM.

2. [IppuMeHEeHHbBIE METO/IBI IOCTPOEHHUS
MaTeMaTH4eCcKoi MoJieNu (aJIrOpUT™Ma)
COOTBETCTBYIOT 3aJjau€, IPOBEpPKa
perieHnii Ha Habope BXOIHBIX JaHHBIX
KOpPEKTHA.

3amanue oneHuBaeTcs B 0 0aJJIOB, €CIIH:
1. McxonHblii KOJl HE COOTBETCTBYET
TpeOOBaHUIM.

2. [IppuMeHEeHHbBIE METO/IBI IOCTPOEHHUS
MaTeMaTU4eCcKol MOJIeNH (aNropuTMa) He
COOTBETCTBYIOT 3aJjaue, IPOBEPKa
perieHnii Ha Habope BXOIHBIX JaHHbBIX
HEKOPPEKTHA.

3a4CT

ITpome-
JKyTO4YHas
arTecTanus

Pemenue
WHUBUTyJIBHOTO
M CCIIEI0BATEIbCKOTO
3aJ]aHusg 3

1. [IpoBepka UCXOJHOTO 3aJaHUs Ha
COOTBETCTBUE TPEOOBAHUSIM.

2. O11eHKa KOPPEKTHOCTH MPUMEHEHHBIX
METOJIOB ITOCTPOCHUST MaTeMaTHUECKOU
MOJIEJIH UJTU allTOpUT™Ma Ha Habope
BXOJTHBIX JAHHBIX.

[Ipu oLleHMBaHUY PE3YIBTATOB
MEpOTIPUSITHS UCTIONB3YETCs OaIbHO-
[PEUTUHIOBAsI CHCTEMa OLIEHUBAHUS
[PE3yJIBTAaTOB YUEOHOU eATeTbHOCTH
oOyyarouxcs (yTBepKaeHa MPUKa3oM
pektopa ot 24.05.2019 . Ne 179).
3ananue oneHuBaeTcs B 1 6a, ecnu:
1. MicxomHblii KOI COOTBETCTBYET
TpeOOBaHUAM.

2. [IpumeHeHHBIE METO/IBI TOCTPOCHHUSI
MaTeMaTH4eCKON MOJIeN (aJITOpUTMa)
COOTBETCTBYIOT 3aJ1a4€, IPOBEPKA
perieHnii Ha Habope BXOIHBIX JaHHBIX
KOppEKTHA.

3ananue oneHuBaetcs B 0 6amnos, ecnu:
1. MicxoaHblii KOJT HE COOTBETCTBYET
TpeOOBaHUAM.

2. [IpuMeHeHHbIE METO bl IOCTPOCHHUS

3a4CT




MaTeMaTH4eCKOM MozeNu (aIropuTma) He
COOTBETCTBYIOT 3a/1a4e, MPOBEPKa
penieHni Ha Habope BXOIHBIX JaHHBIX
HEKOPPEKTHA.

Texymumii
KOHTPOJIb

Pemenne
WHJUBU]TyaJIbHOTO
HCCJIE0BATEIHCKOIO
3amanus 4

1. ITpoBepka UCXOHOTO 3aaHUs HA
COOTBETCTBUE TPEOOBAHUSM.

2. O1eHKa KOPPEKTHOCTH MPUMEHEHHBIX
METOJIOB ITIOCTPOEHUSI MaTEMAaTU4ECKON
MO/ WJIU aJITOpUTMa Ha Habope
BXOJ/IHBIX JaHHBIX.

[Ipu onieHMBaHUM PE3yIBTATOB
MEPOIPUATHS UCHIOIB3YETCs OaIbHO-
[PEUTHHIOBAasI CHUCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKaeHa MTPUKa30M
pexropa ot 24.05.2019 . Ne 179).
3amanne oneHuBaeTcs B 1 0ajl, eciu:

1. MicxomHBli KOJ COOTBETCTBYET
TpeOOBaHUIM.

2. [IppuMeHEeHHbBIE METO/IBI IOCTPOEHHUS
MaTeMaTH4eCcKoi MoJieNu (aJIrOpUT™Ma)
COOTBETCTBYIOT 3aJjau€, IPOBEpPKa
perieHnii Ha Habope BXOIHBIX JaHHBIX
KOpPEKTHA.

3amanue oneHuBaeTcs B 0 0aJJIOB, €CIIH:
1. McxonHblii KOJl HE COOTBETCTBYET
TpeOOBaHUIM.

2. [IppuMeHEeHHbBIE METO/IBI IOCTPOEHHUS
MaTeMaTU4eCcKol MOJIeNH (aNropuTMa) He
COOTBETCTBYIOT 3aJjaue, IPOBEPKa
perieHnii Ha Habope BXOIHBIX JaHHbBIX
HEKOPPEKTHA.

3a4CT

Texymnii
KOHTPOJIb

Pemenue
WHIUBUYATIBHOTO
M CCIIEI0BATEIbCKOTO
3aJaHus 5

1. [IpoBepka UCXOJHOTO 3aJaHUs Ha
COOTBETCTBUE TPEOOBAHUSIM.

2. O11eHKa KOPPEKTHOCTH MPUMEHEHHBIX
METOJIOB ITOCTPOCHUST MaTeMaTHUECKOU
MOJIEJIH UJTU allTOpUT™Ma Ha Habope
BXOJTHBIX JAHHBIX.

[Ipu oLleHMBaHUY PE3YIBTATOB
MEpOTIPUSITHS UCTIONB3YETCs OaIbHO-
[PEUTUHIOBAsI CHCTEMa OLIEHUBAHUS
[PE3yJIBTAaTOB YUEOHOU eATeTbHOCTH
oOyyarouxcs (yTBepKaeHa MPUKa3oM
pektopa ot 24.05.2019 . Ne 179).
3ananue oneHuBaeTcs B 1 6a, ecnu:
1. MicxomHblii KOI COOTBETCTBYET
TpeOOBaHUAM.

2. [IpumeHeHHBIE METO/IBI TOCTPOCHHUSI
MaTeMaTH4eCKON MOJIeN (aJITOpUTMa)
COOTBETCTBYIOT 3aJ1a4€, IPOBEPKA
perieHnii Ha Habope BXOIHBIX JaHHBIX
KOppEKTHA.

3ananue oneHuBaetcs B 0 6amnos, ecnu:
1. MicxoaHblii KOJT HE COOTBETCTBYET
TpeOOBaHUAM.

2. [IpuMeHeHHbIE METO bl IOCTPOCHHUS

3a4CT




MaTeMaTH4eCKOM MozeNu (aIropuTma) He
COOTBETCTBYIOT 3a/1a4e, MPOBEPKa
penieHni Ha Habope BXOIHBIX JaHHBIX
HEKOPPEKTHA.

Texymumii
KOHTPOJIb

Pemenne
WHJUBU]TyaJIbHOTO
HCCJIE0BATEIHCKOIO
3a1aHus 6

1. ITpoBepka UCXOHOTO 3aaHUs HA
COOTBETCTBUE TPEOOBAHUSM.

2. O1eHKa KOPPEKTHOCTH MPUMEHEHHBIX
METOJIOB ITIOCTPOEHUSI MaTEMAaTU4ECKON
MO/ WJIU aJITOpUTMa Ha Habope
BXOJ/IHBIX JaHHBIX.

[Ipu onieHMBaHUM PE3yIBTATOB
MEPOIPUATHS UCHIOIB3YETCs OaIbHO-
[PEUTHHIOBAasI CHUCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKaeHa MTPUKa30M
pexropa ot 24.05.2019 . Ne 179).
3amanne oneHuBaeTcs B 1 0ajl, eciu:

1. MicxomHBli KOJ COOTBETCTBYET
TpeOOBaHUIM.

2. [IppuMeHEeHHbBIE METO/IBI IOCTPOEHHUS
MaTeMaTH4eCcKoi MoJieNu (aJIrOpUT™Ma)
COOTBETCTBYIOT 3aJjau€, IPOBEpPKa
perieHnii Ha Habope BXOIHBIX JaHHBIX
KOpPEKTHA.

3amanue oneHuBaeTcs B 0 0aJJIOB, €CIIH:
1. McxonHblii KOJl HE COOTBETCTBYET
TpeOOBaHUIM.

2. [IppuMeHEeHHbBIE METO/IBI IOCTPOEHHUS
MaTeMaTU4eCcKol MOJIeNH (aNropuTMa) He
COOTBETCTBYIOT 3aJjaue, IPOBEPKa
perieHnii Ha Habope BXOIHBIX JaHHbBIX
HEKOPPEKTHA.

3a4CT

ITpome-
JKyTO4YHas
arTecTanus

3auér
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[Ipu onileHMBaHUM PE3yIBTATOB
MEPOIPHUITHI UCTIONB3YETCS
0aJIbHO-PEUTHHTOBAs CUCTEMA
OLICHHMBAHUS PE3y/IbTaTOB

y4eOHOI NesTeTbHOCTH 00yYaromuxcs
(YyTBeprkJieHa MPUKa30M

pekTopa ot 24.05.2019 . Ne 179).
PeliTunr oOyuatolerocst o JUCHUIINHE
OIIPENEIAETCS TONBKO TI0 PE3YJbTaTamM
TeKy11ero koutpois. [Ipu ycnosuu
BBITIOJIHEHUS BCEX MEPONPUATUI TEKYLIETO
KOHTPOJISA U ToCTIKeHnn 60 % perTuHra
oOy4aroluiics noayvaer 3auer.

[Ipu >KeJTaHuK MMOBBICUTH PEUTHHT 3a KypC
o0y4JaroLiics Ha OUHOM 3auyeTe
OTpAIIMBAETCS YCTHO IO BOIPOCAM,
B3SITBIX U3 CIINCKA BOIPOCOB, BBIHOCUMBIX
Ha 3a4eT.

[IIkana oLleHNBaHUs OTBETA Ha
TEOPETHUYECKUI BOIIPOC:

9-10 6ay10B — BOIPOC PaCKPHIT
[MOJIHOCTBIO0, OIMOOK B OTBETE HET, CTYACHT
XOpOILIO pa3dupaercs B TEME;

7-8 bGasisia — BONPOC PACKPHIT HE MEHEE,

3a4CT




yeM Ha 80%, omHOOK B

OTBETE HET;

5-6 Ganna — BOIPOC PAcKpPHIT HE MEHEE,
yeM Ha 80%, TOmyIIeHbI

1-2 HerpyOble omuoKy;

3-4 Gayta — BOIIPOC PACKPHIT HE MEHEe,
yeM Ha 60%, OIINOOK HET,

WJIH BOIIPOC PACKPBIT MPAKTUYECKU
[MOJIHOCTBIO, HO COAECPKUT 1—

2 OIINOKU;

00OCHOBAHHBIM U

3aKOHYCHHBIM, COIIep)KI/IT OTpBIBO‘-IHBIC
cBeaeHus, He meHee 20%

OT MOJIHOT'O OTBETA;

nnu meuee 20%
BEPHBIX CBEICHUI

1-2 Oajuia — OTBET HE ABJISETCS JIOTUYECKUA

0 GanyIoB — OTBET Ha BOIIPOC OTCYTCTBYET

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepiu
P Y P ypatp OLICHUBaHUS
arTecTaluu
CryzneHT BIlpaBe NPOUTH KOHTPOJIBLHOE MEPOIIPUATHE B paMKax
POMEXYTOYHOH aTTecTaluy (3a4eT) Ui YIyqIlleHUs CBOETO
peiThHra. 3aueT IpPOBOJUTCS B COOTBETCTBUH C PACTIMCAHUEM.
. B coorBercTBHYU C
saeT 3ader npoBoaUTCS B yCTHOH (popme. [IpenonaBarens Bnpase . 2.5.2.6
3a7aBaTh JOMOJHUTEIBHBIE BOIPOCHI B IPEAEIAX BBIIAHHON TEMBI. HO'HO')K’CH;M
3a4eT CoNepIKUT 2 TEOPETUIECKUX BOIIPOCA U3 CIIUCKA, KAXKIbIN U3
KOTOPBIX OIIEHWBAeTCS MAaKCUMaJIbHO B 5 6ayuioB. Ha moarotoBky
orBoauTcs 0,5 gaca.
6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB
Ne KM
Kommnerenuun Pesynbrarsl 00yueHus
12|314(5]6

3HaeT: IMPUHIHUIIBI MATEMATUYCCKOT'O0 1 KOMIIBIOTCPHOT'O MOACINPOBAHUSA

T1K-6 00BEKTOB U CHUCTEM, MCTOJbI JCKOMITO3NIIHWH CJIOKHBIX CUCTCM Ha NIOACUCTCMBI
1 OpraHu3aln CBs3CH MCXKY 2JICMCHTAMU CUCTCM.

'YMeeT: OCyIIECTBISATh BHIOOP ONTHUMANIbHBIX JJIs MOCTABJICHHOM 3a]1auu
MPOrPaMMHBIX CPEJCTB MOAEIUPOBAHUS. CHHTE3UPOBATh C TOMOIIIbIO

[1K-6 =
BBIOPAHHBIX POTPAMMHBIX CPEICTB HEOOXOUMBbIE (PYHKIIMOHATBHbBIE MOJIEITN

ITOBCACHU A OOBEKTOB U CHCTEM

MMmeet HpaKTI/I‘IeCKI/If/'I OIIBIT: MATEMATHYCCKOT0 MOACIINPOBAHUA
pa3pa6aTLIBaeMoro n3aCIuA 1 €ro NoaACUCTEM C MCIIOJIB30BaAHUEM METOJ0B

[1K-6 CHCTEMHOTI'0 IIOJIX0/1a U COBPEMEHHBIX ITPOTPAMMHBIX ITPOTYKTOB IS .
MPOTHO3UPOBAHUS MOBEICHUS, ONTUMU3ALUH U U3yYeHUs] (PYHKLIIMOHUPOBAHHS

H3JICIIHS

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Tumoxun, A. H. MoznenupoBaHue CUCTEM yIIpaBIE€HUEC IPUMEHEHUEM
MatLab [Tekct] : yuebnoe nmocobue / A. H. Tumoxwun, FO. [[. PymsHies ; mox pes.
A. H. Tu-moxuna. - M. : Uadpa-M, 2017. - 256 c. - (BBICILEE OBPA3OBAHMUE :
BAKAJIABPUAT). - ISBN 978-5-16010185-9
2.  beprses, B.b. Teopernueckas mexanuka Ha 6aze Mathcad . [IpakTuxym
/ B.JI.beptsien - CII6.: BXB-Iletepoypr , 2005. - 752 c.: u.
3. bepraes B.Jl. Teopernueckas mexanuka Ha 6aze MathCad.
[Ipaktukym. C-I1., «bXB-IletepOypr», 2005
4.  MapresHoBa, [.B. Pacuer 6anok u paM METOOM CHUJI B KOMILJIEKCE
Mathcad: MeToa. yka3aHus K BBITIOJHEHHUIO JIOMAIITHUX 33JIaHUH 110 KypCy
«ConpoTuBICHUE MaTepUaIOBy
5. Makapos, E.I. Conporusienue marepuaioB Ha 0a3e Mathcad :
yaeonoe nocodue / E.I'Maxkapog. - CI16.: BXB-IlerepOypr, 2004. 512c.: u.

0) OononHUmMeENbHASL IUMepPamypa:

1. Ilopmmes, C. B. Uncnennsie MeToanl Ha 6a3e Mathcad [Tekcr] :
yuebHoe nocobue / C. B. Ilopmnes, U. B. benenkona. - CII6. : bxs-IletepOypr,
2014

2.  Tomonsckwuit JI.B., Tononbckas W.I. Ucnions3oBanue MathCad B
ANIEKTPOHHBIX pacyeTax: YueOHoe noco-oueYuedHnoe nocodue/Tonmonsckuit J1.B.,
Tononsckasa N.I'. - Yensobunck : U3n-so roypry, 2009. + KommnbeiorepHas Bepcus

3. Tononbckuit, . B. UcnionszoBanue MathCad B a5ieKTpoHHBIX pacueTax
: yueoHoe nocooue / JI. B. Tononbckuii, U. I'. Toronbckas. - Yenssounck : M31-Bo
IOVYpI'Y, 2009 . + DneKTpOoH. TEKCTOBBIC J1aH.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKkue yka3anus 0us CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL.

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

2. bepxoB H.A., EnuceeBa H.H. Maremarnuecknii MpakTUKyM C
npumeHeHueM nakera Mathcad. Yuebnoe nocodue. - M: MI'ITY, 2006. - 135 c.

3.  Mensenesa H.B. Ilpumenenune cuctembl Mathcad aiist pemenust 3aaaq
1o TMHEWHOM anredpe. Y4eOHO-METOUYECKOe MTOCOOUE /1JIsl BHITTOIHEHUS
WHIUBUYabHBIX U Ta0opaTopHbIX paboT. — ExarepunOypr: YpI' VIIC, 2016. —
93 c. — ISBN 978-5-94614-375-2.

4. HoBuxosckuii E.A. Pabora B MathCAD 15. YueOHoe noco0Oue,
bapuayn, Tunorpadus Antl'TY, - 2013, -114c.

U3 HUX. yyeOHO-Memoouyeckoe obecneyerue camoCmosmenbHol pabomul cmyoeHma:
1. KynukoBa O.B. UccnenoBanue (pyHKINA HECKOIBKUX IEPEMEHHBIX B
cucteme Mathcad. Yue6. nocobue. — ExkarepunOypr: Ypanbckuii
rocyaapcTBeHHbId yHuBepcuteT mytei cooduienus (YpI'VIIC), 2007. — 67 c.



2.

3.

4.

bepkoB H.A., EnnceeBa H.H. MaremaTtrnueckuii IpakKTUKYM C
npuMmeHeHueM nakera Mathcad. Yuyebnoe nocobue. - M: MI'ITY, 2006. - 135 c.
Mensenesa H.B. Ilpumenenue cucrembl Mathcad s pemmenus 3amgag
0 JIMHEHHOM anredpe. Y4eOHO-MeToANYECKOEe TTOCOOME ISl BBITIOJTHCHHS
WHINBUYabHBIX U Ta0opaTopHbIX paboT. — ExarepunOypr: YpI VIIC, 2016. —
93 c. — ISBN 978-5-94614-375-2.

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

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dbopme
MEKTPOHHO- BockoboiaukoB, FO. E. OcHOBEI BEIUHCICHHN 1
nporpammupoBanus B nakere MathCAD PRIME : yueOnoe
JlonoTHUTE IbHAS OMOMMOTEeUHAS . N
1 reparypa cHCTeMA noco6ue / 1O. E. BockoOoitHnkoB, A. @. 3a10poxKHbIH. —
m3narennerea JIaHs 2-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2018. — 224
c. https://e.lanbook.com/book/108305
MeTonuyeckue DNEKTPOHHO- CyBopos, C. B. Pabora B cpejie MaTeMaTu4ecKoro
b HoCcoOus IS ounbimoreyHas penaktopa MathCAD : metoguueckue ykazanus / C. B.
CaMOCTOSITEILHOU cucremMa CyBopoB. — Mocksa : MI'TY um. H.3. baymana, 2017. —
[pabOTHI CTY/ICHTA n3narenbcTBa Jlans [40 c. https://e.lanbook.com/book/103500

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepeuens ncnoab3yeMbIX NpodeccruoHaNbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecrneyeHue AUCIHUIIINHBI

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKETHI, KOMITBIOTEPHASI TEXHHKA,

. Ne
Bup 3ansruit Ayt IpEeAyCTaHOBJIEHHOE IPOrpaMMHOE 00ecreueHre, UCTIONIb3yeMOoe IS
A pa3IMYHBIX BUOB 3aHATHHA
[IpakTnueckue 302
[TepcoHanbHbIE KOMITBIOTEPHI.
3aHATUS U ceMuHapsl |(5)

3auer

302
©)

[IepcoHabHBIE KOMIIBIOTEPHI.




