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1. OBbEM TUCHHTLIAHEI

Bcero: 5 zauyéTHErx COUHULl TPYOOEMKOCTH (180 aKaIEMHYECKHX YacoB)
Cemectp
4

AyaHMTOpHEIE 3aHATHS (koHTaKTHAS paboTa ¢
lpenojaBaTeeM), BCero 9acon
B TOM YHcIe:
mﬂaﬁmopam-me-pah 3% | 36 ]

CamocrosTenbnas pabora, Beero yacos
B TOM YHCJIe:

Iloaroroska 3a4ery
Hpyrue BuIEI camocTosTeNBHOM paboTer

102 02
(camocTosTensHOE H3yYCHHE TeM (paszmesion) JAUCIUIITHHE) 0 :
Bun npoMexvrounoii aTTecTAIAM 3ager 3ager
Ob6masn Tpynoemxocts AHCUHIIHHBI H TPYX0eMKOCTD 10 180

CeMecTpaM, yacor

O4nasn popma 06yyenns

Ha Bcro

Bun yge6uoit paGors:
JMCITHILTHHY

Bun yue6roit paGore:

AyaMTOpHBIE 3aHgTHS (konTaKkTHA® paGora ¢
NpenoaaBaTeeM), BCero 4acon
B TOM 4HCIe:

Jlabopatopusie paGoTe
CamocronTennuas pabota, Bcero yacop
B TOM YHCJI€:

IToaroToBKa KOHTPOIBHOH paboTEr
IToaroroeka k 3a4YETy

Hpyrue Byl camocTosTe RO paboTHI
(caMocTosTeNnBEHOE H3YHeHHE TeM (pa3iesion) JHCIHIUIAHEI)
Bua npomesxyTounoii arTecTanuu
O6masn TpynoemkocTs qucnuminmn H TPYI0eMKOCTH 10
EMeCTpaM, JacoB




2. MECTO IUCHUILINHBI
B CTPYKTYPE OBPA30OBATEJLHOI IIPOI'PAMMBI

Hucuunmina «OcHoBpr MIDKCHEPHBIX pacy€ToB» OTHOCHTCH K BApUATHBHOI
Jacty 6ioxa B1. SBnsercs aucnummuoii o BEIOODY.

Usyvenne  nucnummamer Gasupyercas ®a  pesymbraTax 00y4eHwus,
C)OPMUPOBAHHEIX MPH U3yYeHHH CIENYIOUINX TUCIUILITHH:

- Maremaruxa;

- Mudopmanuonnsie Texsgonoruuy,

Pesynbratel  oGydyenms no gumenmmmmme HEOOXOIUME! IUIs  M3ydeHus
AUCUMIUIME «Teopus aBromaTHuyeckoro yIupasienua», «Mogmenuposanue crcrtem
YHpabneHus», «HenumeiiHas nuHAMUKA TexHHYecKHx CHCTEM», a TaKXe B
IoCIenyomen HHKEHEPHOH NesITeIbHOCTH IIPH IPOEKTUPOBAHUH CPENCTB U CHCTEM
aBTOMAaTH3allHH.

TpeboBanus k BxomHbIM 3HaHUSM, YMEHUSIM, HaBBIKAM:

- SHAHUE OCHOBHBIX MOHATHH M METOJOB pelIeHHs YPaBHEHHI THHENHON u
BEKTOPHOH anredprl, aHa uTHYecKoii TCOMETpHH, MaTeMaTH4ecKoro aHam3a,
HHTETPAJIOB U MU PepenIInaTbLEBIX YPaBHEHHIA;

- YMCHHE  CTPOMTh  alrOpUTMBI  IOCIENOBATENLHOCTE} pelleHus
MaTeMaTHIeCKHX 3aJa4 C HOPUMEHEHHEM IOTHYECKHX KOMOWHaIN CcrpaBoyHOif
MTHTEPATYPBI ¥ MO 4YEHHEIX B X011 H3yYeHHs APYTHX TMCLMIUIAH 3HAHUI;

- BIIAJi€HME HaBBIKAaMH paboTHl ¢ KOMIIBIOTEPHOH TEXHHKOM, O(MHCHBIMH
TPOrpaMMHbIMU nakeTamu Word, Excel i Tabimnamy namsmrx.,

3. IJTAHUPYEMBIE PE3Y.JIbTATBI OBYUEHUS

Lensto ocBoenns mucrummunsr « OCHOBL HHXEHEPHBIX pPacy&ToB) ABISETCSH
NPUOOPETEHHEe CTYNeHTaMH 3HAHHH O IPUMEHEHUH  CHCTEM KOMIIBIOTEPHOI
MATCMATHKH NI aBTOMATH3ALHH HHKEHEPHO-TeXHHUYECKOl JEATENbHOCTH M
O3HaKOMIICHHE ¢ Hambojlee MNOMyIIpPHBIMHU COBPEMEHHBIMM MaTeMaTHYeCKAMHU
nakeramu. IIpaktuueckoe BBemenue B MathCAD, Matlab u ocBoenme Texmuuecky
CTPYKTYPHOTO NPOIrpaMMHPOBAHHS B 00BEME, JTOCTATOUHOM JUIS MCIONMB30BaHUs
JTHX CHCTEM TIDH M3YYCHHH COOTBETCTBYIOIUMX PA3Ie/OB BbICLIEH MaTeMaTHKH,
OOIIETEXHUTECKHX U CIIENHATBHBIX JOUCLHATIINH.,

3ajayaMM  ONCUUINIHHBL  SBJISIOTCS: H3YYEHHE COBPEMEHHBIX CpEICTB
aBTOMaTH3alMM MAaTEMATHYECKUX PAcyéTOB, MONyYeHHE HABBIKOB IJIs pelrenus
3aa4y MaTeMaTH4YeCKOro MOZENHPOBAHUA, BBEIYHCIIUTEIbHEBIX 3amaq
MaTEMATHHECKOro aHalu3a, [OCTPOCHHSI TEOMETPHYECKUX buryp pasmuunOi
CTCIICHN CIOXHOCTH, PENICHHUs 33124, CBSI3aHHBIX C MATPHIAMHU, U HCCIIEI0BAaHHEM
JHHAMHYECKHX CHCTEM.

Komnerenuuu, Gopmupyemsie B pesynbTare ocBoeHus TUCLIUTITHHEL:

- CIIOCOOHOCTH OCYIIECTBISTH CO0pP M AHATM3 HCXOTHBIX JOaHHBIX IUIsL pacuera
H IPOCKTUPOBAHHS CUCTEM M CPEICTB aBTOMATHU3AIMH U ynpaenenuns ([1K-5);

- CIIOCOOHOCTh NPOU3BOMATH PACUETH H IIPOEKTUPOBAHME OTIEIBHBIX OJIOKOB
M YCTPOHCTB CHCTEM aBTOMATH3dLMM H YIPAaBIEHHA H BBIOMpATh CTaHAapTHBIE
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CPCACTBA  aBTOMATHKHM, H3MEPUTENBHOH u BBIMUCITUTCIBHOA TEXHMKH  Is
IPOCKTUPOBAHUS CHCTEM aBTOMATH3AlMH U YIPaBJICHHS B COOTBETCTBHH C
TeXHAYECKUM 3a/ianneM (ITK-6).

B pesynbrate usyuenns AMCIUILTTHEL 00yYarOIIUiCs JODKeH:

- 3HaTb OCHOBHBIE IIOJNB30BATEILCKHE HHTEP(EHCE MaTeMaTHUeCKUX I1aKETOB,
OCHOBHBIC THIIBI JAHHBIX S3BIKA IPOrpaMMHPOBAHUSA  TEXHHYECKHX PACUETOB;
TIPUHLHAIIET OPraHU3aliy FPaGUYecKoil CHCTEMBI MaTeMaTHYECKIX naxeros (ays [TK-6);

- VYMeTh pemwarh  clioxkHbIe [IPHKIaHEIE  33[a4l C [NpHMEHEeHHeM
MaTeMaTH4ecKuX makeToB (mis [1K-5, IIK-6);

- Bnagers maBbikamm mo TIDOBEJICHUIO DPACYETOB U BHU3YANH3AlMU WX
Pe3yJIbTaToB B makerax MathCad, Matlab mpu TIPOCKTHPOBAHUH M MOZIEIUPOBAHUH
TEeXHHYECKUX cucteM (mms [1K-6).

4. COAEPXAHUE JAUCIIUTTJIMHBI
4.1. YuebHO-TeMaTHYeCKHii nJjaan
O4nas popma obyuenus

KoanuecTBo uacos
Homep KOHTAKTHOMH padoThI ¢ npenoxaBarTeiem
HaumenoBanme pasaeJa,

Pybesx | pasgena, TeMEL Tpakrirs. JIa6oparop

TeMbI Jexuu HEBIE
3AHATHS
padoThI

CoBpementoe Martemarmueckoe
NIporpaMMHOE obecrieuenye.
OcHOBHEIE BHJIBI, BO3MOXKHOCTH
U 001acTH IpUMEHEH S
bazoeble  momaTHs  cucremsr
2 KOMITBIOTEPHOM anredper 2 - <l
MathCAD

PyGex 1 IIpumenenne  ymuBepcanbHOro
MaTeEMaTHYECKOIO nakeTa
MathCAD s pemenus 3amay
anredpsr

PaGota ¢ rpadukoit. I'paduku
KyCOUHO-3aIaHHBIX  (DYHKIIHIA,
peleHue YpaBHEHHH
rpaguyeckn B MathCAD

PybexxHb1i KoHTpos Ne 1 1 - -

Pemmrenue CHCTEM
0OBIKHOBEHHBIX

3 Au(pepeHnHaTBHBIX YpaBHeH T 2 - -
H  YpaBHEHHH B  YacTHBIX '
Ipou3BOJHBIX B MathCAD
PyGex 2 IIporpammupopanme 151
6 00paboTka BHemHHX ¢aitio B 2 - -
MathCAD

Ilpumenenne BCTPOECHHBIX
7 byHKIHI TS peleHus 2 - B
THIIOBBIX 3a/1a4
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IIPOCKTHPOBAaHHSA  cpemcT
CHCTEM  aBTOMaTH3ammup B
MathCAD

Pybexuslit korTpoms No 2 | 1
Apupmernueckue BBIYHCIICHHS,
g paboTta c MaCCHBAMH,

IIOCTPOEHHE M peJaKkTHpPOBaHHe 3 &
rpagukos B Matlab.
OcHoBBI [IPOTPaMMHPOBAHUS B 5 ' !
Matlab. i
10 Pabora B Simulink. IlocTpoenne ] )
2 4
OnoK-cxem
t | PyGexmprit KOHTpoJts Ne 3 J 1 J | -
Beero: 24 | - | 36
3aounas dopma obyuenns
Kommyecrso wacos
Homep ;W pasnem, KOHTaKTHOIi padoThI ¢ mpenogasareiem
pasjeJa, — Hiysienms JlaGoparop
TeMbI Jexkuun T HbIE
3aHATHS
paborsl
CoBpemennoe MaTeMaTHYecKoe 1
1 IporpaMmHOe  obecrieyenne. (OcHOBHEE 0.1 i i
BH/IBL, BO3MOKHOCTH H oGnacTu ’
IPUMEHEHHS
) bazogsie HOHSATHS CHCTEMBI 0.2 ) 1
KOMIIBIOTEPHOH ayireOpe1 MathCAD ’
[Tpnmenenue YHHBEPCATBHOIO
3 MareMaTayeckoro makera MathCAD g 0,2 - 1
PEIICHUS 3a/1a4 areGpEI
Pabota ¢ rpaduxoii. I'paduxn xycoumo-
4 3allaHHbIX (DYHKIHH, peleHue YPaBHEHHIT 0,2 - 1
rpapudecku B MathCAD
Perenne CHCTEM OOBIKHOBEHHBIX
5 madepeHIHanEHBX yPaBHEHHIH 7§ 0.3 i I
YPaBHEHHH B YacTHBIX IIPOU3BOIHBIX B ’
MathCAD
6 IIporpammupopanne U obpaboTka 0.2 ) 1
BHEIHUX (hainos B MathCAD ;
[Ipumenenue BeTpoeHHbBIX OYHKIHHA s
- PEIICHHA THIIOBBIX 3a/[a4 IPOEKTHPOBAHMUS 0.3 ) 1
CPEACTB H CHCTEM aBTOMATH3AIlMH B
MathCAD
ApH}MeTHYECKHE BRIYHCICHHS, paboTta ¢
8 MacCHBaMH, IIOCTPOCHHE H 0,3 - I
PEAaKTHpOBaHHe rpadukoB B Matlab.
9 OcHoBEI IporpamMmupoBanus 8 Matlab. - - -
10 Pabora B Simulink. ITocTpocune 6m0k- 0.2 : 1
CXeM
Bceero: 2 - 8




4.2. Conep:xanne JIEKUHOHHBIX 3aHATHIT

Tema 1. Cospemennoe MaAmemamueckoe npozpammnoe obecnever e, OcHosHuble
8UObL, 603MONCHOCHIU U OGIaCINY npumenenusn
O630p coBpemenHbIX CPCACTB aBTOMATH3aLHH MATEMATUIECKHX PacyeToB U HX
rpadu9ecKoll BH3yanu3amuuy. BosMosxHOCTH pasiuunbx MaTeMaTHYECKHX [TaKeTOB
AJIAL peIIeHus 3a/1a4 MaTeMaTHYeCKOTo MOZICTNPOBAHHS, BEIMUCITUTENLHBIX 33134
MaTEeMAaTHIECKOT0 aHaIM3a, OCTPOCHHUS IITOCKHX I 00BEMHBIX IeOMETPHYECKHX
GHUTYp pasmuyHOl cremeny CIIOXKHOCTH.

Tema 2. Baszosvie nonamusa cucmems Komnoromephoi anzeopsr MathCAD
HHCr10BO#, CTPOKOBEII, JIOTHYECKHH THUTI JaHHBIX. Ilepemennsre, hyrkmun —
MOKalbHBIC W rnoGaiabHBIE — ONpeeneHus. Omneparoper: CYMMHPOBaHHE U
TIEpEMHOXCHUE, nupdepeHnnpoBane u HMHTCTPUPOBAHHUE, NpeobpazoBaHue
BBIPAXKEHHUH.

Tema 3. Hpumenenue YHUsepcanvrnozo mamemamuueckozo nakema MathCAD ons
pewenua zaoau anzedpor
Pabota ¢ mMarpunamu, ApudpmeTnyeckue omnepaTopel.  Omnepartopel
Npeobpa3oBaHKs MacCHBOB. Crannaprasie cpencrea MathCAD AJS pellleHus 3amay
TUHEWHOH anre6psl.

Tema 4. Paboma c zpaguxoii. I pauxu Kycouno-3adanmpix Qynryuii, pewenue
YpasueHnui cpaghuyecku
Ioctpoenne rpadukos B MathCAD. 2D- 3D-rpaduku. Tlonsprerit rpadux.
Iloctpoerne  rpaguxos KyCOouHO-3a/aHHbIX  GyHkumil.  Wcmonb3oBanme
PAmXHPOBAHHBIX epeMeHHbIX. TpacchpoBKa i pemenue YpaBHEHUH rpaduyecky.

Tema 5. Pewienue cucmem o6viknogeHbIx ouppepenyuansuix ypasnenuii u
YPasHenuil 6 HacMubIX NPoU360OHBLX
Berpoenrsie dynkmum mis PEIICHNS OOBIKHOBEHHBIX JH((hepeHUaTbHbIX
YpaBHEHUH. [Tu(pepennuansubie ypaBHeHus NIEPBOTO U BTOPOro nopsiaka. CUCTeMbl
mu(QepeHnanbHbIX ypaBHeHHiH. MeToxn Oiliiepa. Pemrenue ypaBHeHWH B uacTHBIX
IPOH3BOIHBIX.

Tema 6. IIpozpammuposanue u odpabomra enewnux gaiiios
CrpykTypa nporpammsi. [IporpaMmel ¢ BeTBIEHHSIM. IIporpammuposanme
IHKIITIECKUX TIPOLecCcoB. PekypcuBhble Berancaenus. OyHkuuy nocTyna K gaiinam.
®aiinoBoe  mpencTaBieHHe OMHOPONHBIX  YHCIIOBBIX MacCHUBOB. DaifioBoe
IPE/JCTaBIeHHE HEONHOPOAHBIX MAaCCHBOB.

Tema 7. llpumenernue ecmpoenmvix Pynxuuil ona pewenus munoewix 3adau
RpoeKmMuUposanusn cpedcme u cucmem asmomamusayuu



MOﬂeHHPOBaHHe HCIPEPRIBHBIX U HEJIUHEHHBIX AAHAMHUYECKHX CHCTEM.

Obmast  cxema CTPYKTypHU3alWu HHpOpManuu o IPHYUHHO-CIEACTBEHHBIX
B3AQUMOCBSI3SX THHAMHYECKHX MPOLECCOB B 00BEKTax MogeMpoBanys,

Tema 8. Apugpmemuuecrue évluucnenus, paboma c maccusamu, nocmpoenue u
Ppedaxkmuposanue zpagduxoe ¢ Matlab
Hasnauenwe u cocras crcremsr Matlab, OcHoBrl pa6oTsr B Matlab. Betpoennrie

dyHKIME 11 ApupMeTndeckue BBIYUCIICHHA, paboTa ¢ MaccHBaMu, ITIOCTPOCHHE U
PeIaKTHpOBaHKe I'pa(huKOB.

Pabora ¢ M-

Tema 9. Ocnosnr npozpammupoeanus ¢ Matlab.

Tema 10. Paboma ¢ Simulink.
Pabora B Simulink. TToc

c OJIokamH.

4.3. JIabopaTopHbIe 3aHATHS

datimamu. OcHoBer IIporpaMMupoBanrs B Matlab.

Hocmpoenue onox-cxem
TpoeHHe OoK-cxeM. Brijenenue 00BexToB. Oneparnnu

f Hopmatus Bpemenn, |
Homep qac.
Hanvenoranue pasgena, Hanmenosanne
pa3jeJa, . Ounasn 3aounan
TeMbI JabopaTopHoii paGoTe
TEMBI thopma thopma
o0yuennsi | obyuenus
basoBble mousTHA crcTEMBI Ilpencraenenwue pesyssraton
2 KOMIIBIOTEPHOH  ainreOphl| BhIMHCIIEHMIL. VYnpasnenue 4 1
MathCAD BLIYHCIICHUSIMH
IIpumenenue Pabora ¢ wmarpumamu wm
YHHBEPCATBHOIO BeKTopamu B MathCAD.
. MaTeMaTH9IecKoro  makeTa| 3a/aud MMHEHHOMH aareGpsl - 1
MathCAD s pemenus
3aJ1a4 aireopel
PaGota ¢ rpadukoii.| Cosmanue rpadukos B
I'paduxu Kyco4yHo-| MathCAD. JByMepHEIe
4 3alaHHBIX (ysximi, | rpadpuker w TPEXMEPHBIE 4 1
pelleHne ypaBHeHMil | rpaduku
rpapuyecku B MathCAD
Pemenue cucreM | Berpoennsie byHKIHHI
OOBIKHOBEHHBIX MathCAD  mna  pemenus
5 mupdepeHIHaNbEHBIX OOBIKHOBEHHBIX ypaBHEHHI W 4 1
YPaBHCHUH W ypaBHEHHH B| cHCTeM. PelmeHme  creTeM
YacTHBIX TPOH3BOAHBIX B| mupdepennuampubx
MathCAD ypaBHEHMIH
IIporpammupoBanue u| Ilepsas nporpaMma H
6 0bpaboTka BHCIIHUX | 00paboTka wuHpOpMamuu u3 - 1
—_— ¢aiinos B MathCAD BHENIHEro daiina




Ipumenenwne BCTPOEHHBIX
byHKIME 1% permenms
THIIOBBIX 3amay
TIPOCKTUPOBAHHSA CPEACTB K
CHCTEM aBTOMATH3aUKM B
MathCAD

ApupMernyeckue
BBIYHCIIEHUS, paboTa ¢
MacCCHBaMH, IIOCTPOEHHE W
PCIIaKTHPOBAHHKE Tpadukor
B Matlab.

Laxsr H ONepaTopklL.
IIporpammsr ¢ BETBIICHHUSMH H
PCKYPCHBHBIE BBIUHCIIEHHS

[Tpumenenue IIPOrpaMMHOro
nakeTa MATLAB pu
MOZCITHPOBAHME TEXHHUECKUX
cucrem» Yacts [

[pumenenne IIPOrpaMMHOI0
makeTa MATLAB mpu
MOICITHPOBAHHH TEXHHYIECKHX
cucrem» Yacrp I1

PaGora B Simulink.
IMoctpoenne Grok-cxenm

4.4. Kourpoasnas pabora (1151 3a0unoif dbopmbI 0Gyyenns)
Koutponenas pa6ora ua TeMy «IlpuMeHeHMe CcHCTeMmE] KOMIILIOTEPHOIH
anrebper MathCAD ngng HHXCHEPHEBIX Pacy&ToB» ¢ HWHIMBAyalbHBIM BapHaHTOM
3aJlaHusl, BBEIOMpaeMbIM 1o CYMME ZBYX NOCNENHHX LMDP 3aY&THOMH KHWKKH, U
BKIlOYaromas B cebs ympaxHeHus w3 PasJienoB anrebpel, paccMOTpEHHBIX Ha
JTCKIUAX U 3aHATHIX KOHTAKTHOIN PaboTsl ¢ mpenopaparenem, Taxime KaK peleHus

BCTPOCHHBIX (YHKUMIL, MOCTpoeHHe TPaQUKOB (GYHKIMI, BEIYHCITEHHMI] HHTETpajioB
YHCICHHO ¥ aHAINTUYECKH.

S. METOAUYECKUE YKA3BAHUS 1)1 OBYYAIOIIUXCS
110 OCBOEHHIO AUCIHUITINHBI

Ipu npocnymmsanmy JIEKIMH PEKOMEHJIYeTCSI B KOHCIIEKTe OTMEYaTh Bce
B&)XXHBIC MOMEHTEI, Ha KOTOPBIX 330CTpACT BHUMaHHEe NPENOABATENh, B YaCTHOCTH
T€, KOTOpbIE HANpaBIeHBI Ha KaYeCTBEHHOE BRINIONTHEHWE  COOTBETCTBYIOMIEH
nabopaToOpHOH paGoTHL

Ipenonasarenem 3allIAHNPOBAHO MCIIOJIB30BAHUE [IPU YTEHIL JIEKIIMHA TeXHOIOTHH
y4eOHOH mucKyccu. IosTomy PEKOMEHIyeTCs: (MKCHpOBaTh IS cebs HHTEPECHEIE
MOMEHTEI C LEITbIO MX aKTHBHOTO 06CY»KISHHS Ha AMUCKYCCHH B KOHIIE JIEKITHH,

3a10roM  KavecTBEHHOrO BBITIONTHECHUS  TaDOpaTOPHEIX paboT  sBsteTCs
CaMOCTOATE/IbHAS MOATOTOBKA K HUM HaKaHyHe IIyTeM IOBTOPEHHS MaTEepHANOB
TEeKIMH. PEKOMEHIYeTCS TIOAroTOBUTE BOTIPOCEI 110 HEACHBIM MOMEHTAaM U OGCYIHTH
HX C MIperoJaBaTeNeM B Havaje 11abopaTopHOli paGoTHL.

IIpenonasarenem 3allJTaHUPOBAaHO MPHMEHEHHE Ha Ta00PaTOPHBIX 3AHATHAX
TEXHONOTHUH  pa3BHBaAIOIIEHCS KOoIlepaluy, KOJIJIEKTHBHOIO B3aMMOEHCTBHS,
pasbopa KOHKpEeTHBIX curyanuid. ITostomy TIPUBETCTBYETCS TPYNIIOBOM MeToj
BBITIOJTHEHHUS 1a0O0PATOPHEIX PaGoT W 3aIuThI OTHETOB, a TaKXKe B3aWMOOILEHKA U
00CYX IEHHE Pe3yIbTaToB BEIIOIHEHHS nabopaTopHEIX pabor.

Jnst  Texymero koHTpons YCICBACMOCTH TIO0 OYHOH (opme o0yueHwus
TIPCIIO/IaBaTeNIeM MCIIONb3yeTcs GalllbHO-peHTHHTOBAS CHCTEMa KOHTPOJISI U OLEHKH
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BBICOKOH OLIEHKH IO PE3YIBTaTaM OCBOCHHMS JTUCIIATUTHHEL
Beinonsenne  camocrosTenproi paboTsl  mompasyMeBaeT  camocCTOSTENBHOE
M3YHEHHUE Pas/IeNoB MUCLAILIMHEL, TIOATOTOBKY K N1abOPATOPHBIM 3aHATHSIM, K PyOeKHEIM
KOHTPOJISIM (7151 00YYarommxcs OqHOLN (opMbI 06yueHus), BEIONHEHKE KOHTPOJTBHOM
paboTsl (151 06yyarommXCs 3309HO (opMEI 06y UeHws), IOATOTOBKY K 384€ETYy.
Pexomennmyemas Tpymoemxocts CaMOCTOATENBHON pabOoTE MpeacTaBiaeHa B
Tabnuie:
Pexomennyembiii pexnm CaMOCTOATE/ILHOM PaGoThI

Pexomenayemasn
TPYAOEMKOCTD,
HaumenoBauue aKaj. Jac.
BH/Ia CaMOCTOATENLHOM paGoThI Ounan 3aounasn

dopma tpopma
o0yuenns | obyveHus

CamocTrositeanHoe H3YyYEHHE TeM IHCHHILINHBI: J 88 | 126 W
CospeMeHHOE  Martematmueckoe IporpaMMHOE  ofecmeueHme. g 10
OCHOBHBIE BH/IBI, BO3MOKHOCTH ¥ 06/1aCTH TIPUMEHEHHS |
ba3oBble moHATHS cHCTeMBI KOMIBEIOTEPHOH anrebper MathCAD I 8 f 10
IIpumenenne ynusepcansaoro MaTeMaTHYECKOIO TaKeTa MathCADl g , 10 N
AJIs PEIICHHSI 33/1a4 anre6pe
Pabora ¢ rpajuxoit. I PabHKH  KyCOYHO-3a1aHHBIX byHKIHH, 8 | 12
PEIICHHE YpaBHEHUH Ipadudeckn
Pemenne cucreM 06BIKHOBEHHEIX TP PepeRIHaTbHEIX ypaBHEHHH 1 g 12 ﬁ
YPABHCHHUH B YACTHBIX [IPOH3BOIHBIX

IIpumenenue BCTpOEHHBIX OYBKIME U1 peleHus THIOBBIX 3a1a4
NPOCKTUPOBAHKSA CPS/ICTB M CHCTEM aBTOMATH3AIMH

ba3oBrie anmemenThl MaremaTHueckoro MOZICIIHPOBAHUS PA3IHYHBIX g
CHCTEM

12 J

J
IIporpamMmupoBaue 1 06paboTka BHeMHIX daitmon J 8 f 12 ;1
8 I 12

FH&CCH‘I@CKHE (bOPMLI MaTeMaTHYEeCKuX MoaeeH CKaIApHEBIX 3 12
JAHAMHYECKHX CHCTEM
‘MaTeMaTI/I‘:IeCKI/Ie MOIOCIH MHHAMHYECKHX CHCTEM B IIPOCTPAaHCTBE 8 , 12
COCTOSTHHH
Matemarnueckre Momemn  muHaMEUecKIX CHCTeM B dopme ] J 12
IPOBIEMHBIX MaTpHII
IloaroToska k 1a60paTOPHBIM 3aHATHSAM |
(o 1 "acy Ha Kaxmoe 3aHATHE — OYHas ¢dopma 8 ] 8
110 2 Yyaca Ha Ka/10e 3aHITUE — 3209HAs hopma)

HMoaroroBka k pyGexnnivM KoHTpOISIM
(mo 2 yaca Ha KaxbI1 pybex) |

BrinoHeHHe KOHTPOIBHOH PaBoThI ‘ - ( 18

IToaroroBka k 3auery 18 | 18

Bceero: 120 | 170

ﬁ_l—_l_ﬁ’
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6. ®°OHJ OLTEHOYHBIX CPEACTB
AJISTI ATTECTALIAHU IO AACHUIINHE
6.1. Ilepeyens omenounbIx cpeacTs

1. BanmeHo-pelTHHIOBas crcTena KOHTPOJII M OLEHKH aKaJeMHYecKO

aKTUBHOCTH CTyneHToB B KT'Y (s ounoii bopmer

00y4eHws)

2. KonTponbHas paGora (s 32049HOM (hopMET obyueHus)
3. OT4eTsI CTyneHTOB Mo 1abopaTopHEIM paGoTam

5. BaHK 3amanuii k

00yueHus)

PybexHBIM KoHTpossIM Ne 1, Ne 2 (ons ounoi (GopMBI

6. baHK sK3aMeHaMOHHEX OHIeTOR K 3a4eTy

6.2. Cucrema 0a/1JIbHO-PeATHHIOBOIH OLIEHKH
__paboThl CTYAeHTOB Mo JAHCIHILIHHE

No J HanmMeHoBanue !

Copeprxanue

q

Ounas popma obyqenus

Pacmpesenenve Pacnipenenenue Gamnon
Oannos 3a Brmonsen
CEMECTPHI 10 He H
BUIaM y4eOHOM Bun Toeeimme 3amuTa Py6exnent | PyGesmunii Py6exnerii
paboTsl, cpoku y4e6HOH P— OTYETOB IO | KOHTPOJIb KOHTPOJIb KOHTPOJTh 3ager
caadn yueGHo# paborTsr: Jaboparop Nel Ne2 Ne3
paboTsI Bl
(moBoasiTes No B PE
cBeteHHs oa;?;;aﬂ J Tio 12 ' Tlo 16 J To 14 ( To 14 I To 14 ‘ TTo 30
CTYAEHTOB Ha
nepBoM yueGHOM 12 8
” Jlabopato " 4
3aHSATHH) Mpumeua | pexoumii P Ha 5-it Ha 8-it Ha 12-i
HHA: 61;; Jlly paGor o JIEKLMH TeKLHH JIEKIHH
2 pamna

Kpurepuii nepecuera
Gamnos B TpanuLHOHHYO
OLEHKY I10 HTOraM paGoTsl B
CEMECTpe U 3ayera

60 u MeHee GaIoR — HE3auYTEeHO
61...100 — 3auteno

Kputepru nomycxka k
NPOMEKYTOYHOH
aTTECTaI[HH,
BO3MOXKHOCTH IIOTTYYeHUS
ABTOMAaTHYECKOI0
JK3aMeHa
(9K3aMEeHAIIHOHHOH
OLICHKH) 110 THCIMILIHHE,
BO3MOKHOCTE TIOJTYYCHHS
OOHYCHBIX OaLTOB

Jnst nmomycka x TIPOMEXKYTOYHOH AaTTeCTally: 3a4€Ty CTYIEHT
AOIDKEH BBIIONHHT BCE JIAOOPATOpHEBIE pabOTEL KOHTPOJIEHYIO
paboTy (I CTYAEHTOR 3a09HOM (opmbI 0Oyuerms) 1 Ha0path He
Menee 50 Gawios.

Jlnst monmydenus 3adera «aBTOMATHYECKH) CTYIOEHTY HeoOXOmauMO
HabpaTh MUHUMATBHOE KONHYECTRO GaIlion 61.

Ilo cornacopanmio ¢ mpenonararenem CTyAeHTY, HaOpaBiieMy
MUHAMYM 50 6auioB, MOryT GBITE 10GABIICHEL JIOTIOTIHUTEEHBIE
(OoHycHBIE) Gawel 3a  akTHBHOCTE  mHa KOHCY/IBTaITHX,
OPUTHHATBHOCTL  NIPHHATBIX pENICHWH B XONE  BBIIOTHEHMS
71a00PATOPHBIX paboT X BEICTARIIEH 3adeT «aBTOMATHYESCKID).
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4 DOpMEI H BHIIbI y4aeOHOoH DOPMEI IOTIONHATELHEX 3a/IaHMH, B CITy9Aae eCIH K IIPOMEXKYTOYHO |

) / paboThI s aTTCCTAIMK  CTY/IEHT HaOpal MeHbne S50 Oaros, (H&SH&H&IOICH{
HEYCIIEBAIOUIHX ‘npeno;(aBaTeﬂeM):

, / (BOCCTAHOBUBIHXCSA HA |- BEITIOJHEHHE T 3allETa NPOTTYIIEHHOH Tab0paropHo pator bl (trpu

| Kypce 00yuenns) rHGBOSMO}KHOCTH AOTOHUTCILHOTO  IPOBEICHAs  JIA00PATOPHOM

i CTYAEHTOB I/is PabOTEl NPEIO/ABATEL YCTAHARTHRACT dopMy  nonommTeTBEHOMO

| Oy YeHHs Salaid [0 TeMATHKE MPOLYIIEHHOH J1a00partopHO#  paboTe!
| HEJOCTAONHX Ga/uioB B CaMOCTOSTEITEHO) — 110 8 BasIoB. '

KOHIIE CeMecTpa JInkpunarms akanmemiraeckix 3QI0/DKEHHOCTEH, BOSHHKIIHX H3-33

PA3HOCTH B y4eOHBIX ITAHAX [IPH [EPEBOJIE I BOCCTAHORBJIEHU,

TIPOBOIATCS IyTeM BBIIOIHEHHS JONOIHATETHHEIX 38/IAHH, (opma |
H 00BeM KOTOPBIX OIpe/emsieTes TIPENoAaBaTeIeM. |
B otnemsHex crnygasx s JOIyCKa Ha 3a4eT CTY/IEHTa, Ha6paBmero}
‘ 48 GawoB eMy MOXHO 1aTh OoHyc B 2 Gamwma mpu yenosum
[ [IoceImernns uM He Meree 75%

6.3. Ilpoueaypa ouneHuBanus PE€3YJIbTATOB OCBOCHHS JHCLIMIIJIHHbI

B kadectBe pyb6exHbx KOHTPONEH HCImonme3yercs Takas Gopma, xak
BBITIOJIHCHHC M0 BapHaHTaM Habopa 3aJaHWl, aHAOrMYHBIX TEM, KOTOpBIe ObLIH
PaCCMOTPCHEI Ha JEKUMAX ¥ JIAGOPATOPHBIX C MpenojaBaTeIem. Lens storo —
ONPEACTCHAC TEKYIIEr0 YPOBHS 3HAHMH CTYIEHTOB, a TAKKE CTEleHH YCBOEHHS
JCKIIMOHHOTO MaTepuana. 3agaHusi COCTOST M3 3 BapHaHTOB Habopos no 10
puMepoB B kax/0M. Ha BhinonseHue pabotsl mpu [IEPBOM ¥ BTOPOM pPYOEKHBIX
KOHTPOJIIX CTyICHTY OTBOLHUTCS BpeMs He MeHee 90 MUHYT.

Ilpenogasarens oueHuBacT B 6ajax PE3YNIBTATLl BBITOTHEHUS. KaX 0T
PYOEKHOro KOHTDPOIIA ¥ 3aHOCHT B BEIOMOCTE y4€ra TeKymel ycresaemoctu. Eciu
3a/laHusl BBIIIOTHEHB! 0€3 OIIMOOK, TO OHH OIEHHBAIOTCS B 14 OaIOB WIS KaXIoro
PYOEKHOTO KOHTPOISL.

Hrorogas aTTeCTaIlHs paboTEI CTYJIEHTOB 1o JUCLIUILIUHE
«ABTOMATU3MPOBAHHBIE PACYETEl B TEXHHUECKUX CHCTEMAX MIPOM3BOIAUTCS 110
Oniteram, comepiKallMM BOTPOC W JBe 3a1a4d. 3a KaKIBIH MPaBHJILHEIA OTBET
CTYACHT nojyyaer 10 Gamnos. Bpewms, OTBOIUMOE CTYJCHTY Ha MOATOTOBKY H
YCTHBIH OTBET, COCTABIIAET | ACTPOHOMUYECKHUH yac.

PesyneTathl Tekyimero KOHTpOJIAI YCHIEBAEMOCTH M 3adera 3aHOCATCS
perno/iaBaTe/ieM B SK3aMEHALMOHHYIO — BEIOMOCTb, KOTOpas  CHacTCss B
OpraHW3alHOHHBIN OTZeNl MHCTHTYTA B JeHb 3a9eTa, a TakKe BLICTARISIOTCS B
3aUETHYHO KHUIKKY CTY/EHTA.

6.4. Ilpumephbl ONEHOYHBIX CPeaCTB AJIs PYOeRHBIX KOHTpOJIEH H 3a4eTa

—

Ilpamep 3aganus ans py6eskaoro KoHTpoJis 1:
i' X +vEx+ 2}{.3 -+ 33&:4

Il

]
£
i

1} i % i
(2%, 3%, - X, — x, =—6 |
% L 3 3 = %2‘{ —3}“‘*2'3 = &
; X *..Kﬁ*E‘KE—Ei =~"$ .I

a) B mporpamme MathCad perwrs CHCTEMY ypaBHECHHH METOOM 0GpaTHOlH
MAaTpULIBEl M MeTofioM ['aycea, caenars mposepky.
6) B mporpamme MathCad peumts cucrenmy IIPY BCTPOEHHOH (GyHKLNH Isolve
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Ilpumep 3apanus qias Py0OexkHOro KonTpos 2:
B nporpamme MathCad H300pasuTh rpapux KYCOYHO-3aJaHHO} (YHKIHK

1+ x? (
.20
Jl+x

T
_—

J.,.. . w
! 2+x

IIpumep 3aganun nas py0GexHoro koutpos 3:
Cozpate aiin

o Froduct? Gain L

ITapameTpsr cxemsr: k= 10, 1=0,05,£=0,5

ITpumepHeIii cincox Bonpocos K 3ayerty
1. O630p cospemennsIx CPCACTB aBTOMATH3ALMM MAaTEMATHYECKMX PACYETOB H HX
rpaduyeckoil BU3yanu3amnum.
2. UHCIIOBOM, CTPOKOBBIN, JOTHYECKHH THIT HaHHbIX. IlepemeHHBle, (yHKIME —
JIOKaJIbHbIE H TN00ATbHEIE OIpeNelIeHus.
3. Omnepatopsr: CYMMHDOBaHHE K IEePEMHOXKEHUE, nuddepeHnupoBanre u
HHTEIPHPOBAHKE, NPE0OPa30BaHKe BBIPaKEHHIA,
4. PaboTa ¢ MaTpuIamu, Apupmernyeckue OIIEPaTOPHI.
5. Pabora ¢ Marpunamy. Omneparops! npeo6pasoBaHus MacCHBOR.
6. Ctanmaprasle cpencrtea MathCAD nng PCLICHHA 3a1aY TUHEHHO anre6psl.
7. Iloctpoenue rpadukos 8 MathCAD. 2D- u 3D-rpaduxu.
8. IlocTpoenue rpapuxos B MathCAD. [onspHsIi rpaduk.
9. Iloctpoenne rpaduxos B MathCAD. Hoctpoenne rpadpukoB KycounHo-3amaHHbIX
GYHKIIMA.
10. Tloctpoenne rpaduxos B MathCAD. Hcnone3oBanne pamxupoBaHHBIX
[IEpEMEHHEIX.
11. Iloctpoenme rpapukos B MathCAD. Tpaccuposka m pemenue ypasrenmit
rpadudecky.
12. Berpoennble QyHKIMH ms PELICHNS OOBIKHOBEHHBIX JH(hepeHIHaTBHBIX
ypaBHeHuH. [ludpepennnansupie ypaBHeHuUs IIEPBOTO H BTOPOTO TIOPSAIKA.
13. Cuctemsr mudpdepennnanpabx ypaBHeHu#. Meron Diinepa.
14. Cucremsr nupdepenuuanpabx YPaBHEHUI.
15. Pemenne ypasHeHuil B yacTHEBIX IIPOU3BOJHBIX.
16. CtpyxTypa mporpamMmsr. [TporpammsI ¢ BeTBIeHUAMH.
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17. Hporpammuposanme HUKITHYECKHUX IIPOIECCOB, PekypcuBhEle BEIYHCIIEHUS.

18. ®yrkIHK AoCTyna K ¢aiinam. ®aiinosoe IpEACTaBIeHHE OTHOPOAHEIX YUCJIOBBIX
MacCHBOB.

21. O6uas cxema CIPYKTypu3aluu HHpOpMamuu o NIPAYHUHHO-CJIe ICTBEHHBIX

3aganus gas BbINOJTHEHHS 1a6opaTopHbIx pabor

Ha  naGopatopurrx 3HATHAX  CTYJEHTBl  BBINOJHSIOT 3alaHus o
MATEMaTHIECKUM  BEIYHCIIEHHSM, COOTBETCTBYIOMMHE  Teme aKTyallbHOIO
ICKIHOHHOTO 3aHATUS M aHANOTHYHELC TEM, KOTOpEIE comepxarcs B KOHTPOJIbHOMH

KoHTpoabnas PaboTa 1uist cTynenToR ounoj dopmbI 06yuenns
Cryzments! ounoit $opMEI 06yueHus BBIITOMHAIOT TOMAIIHION KOHTPOJIbHYIO
pabory. Bapuanr MHIHBHIYaNbHOR KOHTpOIBHO BBIOHDAeTCs. 10 cymme JIByX
nocmennnx nudp sauérku crygenta, Kontponsuas paGora Bxmouaer g cebs 3amaun

l'aycca ¢ nocmenmyromeii TIPOBEPKOM, BEIIIONIHEHHE NeHCTRH HaJ MaTpulamu,
TOCTPOeHMH rpahmkoB 3amaHHEX QYHKIMYN, HaxomaeHus KOpHeH ypaBHeHHiI B
CHMBOJIBHOM BHJE M IpadHYecKd, a Takie HalliCaHus y4eGHOH MporpamMmel s
PEIICHUS THIIOBOM 3amayy IIDOCKTUPOBAHUS CPEJICTB U CUCTEM aBTOMAaTH3AIHH.

7. OCHOBHAS U AONOTHUTEJIBLHAS YUYEBHAS IUTEPATYPA
7.1. OcHoBHas yuebHasn JINTEpaTypa

1. Boak B.K. IIporpammupoane B cicreme MathCAD.: Vue6roe mocobue, —
Kyprau: U3n-so Kyprauckoro roc. yH-Ta. 2004. — 78.

2. Pakutun, B. H. PykoBoacTtro mo METOaM BEIYHCIEHHH U IIPUTIOKEHUS
MATHCAD [DneKkTpoHHEH pecype] / B. Y. Pakutun. - Mockga: OU3MATIIUT,
2005. - 264 ¢c. — Hoctyn u3 3BC «znanium.comy

3. Pemenue 3anau BeramcmuTensHo MaTEeMaTUKH C HCIONIb30BAHHEM SI3EIKA
[IporpaMMHpoBaHus naketa MathCad [DmexTponnki pecype] / I'.B. Tpomwmna -
Hosocubupck: HI'TV, 2009. - 86 c. — Hoctyn u3 35C «znanium.comy

7.2. lonosnuTenLHAas y4eOHas iuTepaTypa

1. Mmxenepusle pacuéter B Mathcad 15: Vuebusiii kypc. — CIT6.: Iutep, 2011.
—400 c.

2. IMTuceMenusii A.T. KoHcnext nexumit mo BBICIIIEW MaTeMaTHKe: IONHEL
Kype / I.T. ITuceMeHHbIH, — 4-¢ u3ll. — M.: Alipuc-tipece, 2006. — 608 c.

3. Mogenupoanue [IPOLIECCOB  ympaBileHUs B UHTE/UIEKTYalIbHbIX
M3MEPUTEIIBHBIX CHUCTEMAX [DIeKTPOHHbII pecype] / E.B. Kamns, B.C. Kyseranos,
B.IL IlleBuyx - Mockga: Ousmariaur, 2009. - 512 ¢ — Hoctynt w3 DBC
«znanium.comy
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8. Y‘IEBHO-METO}IE/FIECKOE OBECIIEYEHMUE

CAMOCTOSATEJBHOI PABOTBI OBYYAIOIIUXCH
1. KapmoB E.K. Meromuueckue

IPAKTHYECKUX paboT 1o Kypey
Kypran: KT'Y. 2017. - 65 c.

YKa3aHHs K KOMILIEKCY J1abOpaTopHBIX u
«OCHOBEI HHIKEHEPHBIX pac4eroB» // E.K. Kapnos.

9. PECYPCBI CETH «AHTEPHET»,

HEOBXOJIUMBIE 1151 OCBOEHUS TUCUATLIVHBL

1. Odbunmansrsiii  cajir bupMeI-p

anredpsr MathCAD. http://www.pte.com/en

2, ObpasoBatenbusrii MaTeMaTU9YeCKH Cair
http://www.exponenta.ru/soft/Mathcad/Mathcad.asp

3. OdunmansHprit dopym (upMbI-pazpaboruuxa MathCAD.
https://Www.ptcusercommunity.com/community/mathcad

4. dist.kgsu.ru - Cucrema ToepKH yaebHOro nponecca KI'V

a3paboTyuKa CHUCTEMEI KOMIIBIOTEPHORH
gineering-math-software/mathcad

EXPonenta.ru.

10. MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHUE
JTACHAILIMHBI

Komneiotepsiit kiace, Bo BPEMS UTEHHS JIeK

LA IPUMEHSIOTCS IIJIaKaTel, U
HCIIONB3YETCA MYJTbTUME UM HBLL BHICOMPOEKTOP.
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[IPUJIOXEHUE 1|

AHHOTaIus K paboyeif [IporpaMMe TUCLMITIHHED
«OCHOBBI WH)XEHEPHEIX Pacy&ToB))

obpasoBarensHoi [IPOrpaMMBl BEICIITETO 06pa3oBaHyis —
TIporpaMmel Gakanaspuara
27.03.04 - Ynpasienne B TEXHHYECKHX CHCTEMax
Hanpasnennocrs:
Cucrembl u Texnuveckue CPEACTBA aBTOMATH3ANHH H yHOpaBieHus

TpynoemkocTs mucuummms: 5 3E (180 axamemuueckux 4acoB)
Cemectp: 4 (ounas dopma 00y4enus), 5 (3a0unas bopma 00y4eHus)
Dopma poMesxyTouHOH aTTeCTaluu: 3ager

Conepxanue JUCUHMIUIAHBL

CoBpemennoe Marematnueckoe IporpaMmHoe obecrieuenue. OcHORHEE BHIBI,
BOSMOXHOCTA ¥ 00J1aCTH IpuMeHenus. Bazopie TIOHATHS CHCTEMBI KOMITBFOTEPHOMH
anredpsl  MathCAD. [Ipumenenue YHUBEPCANBHOTO MaTeMaTHYeCKOro [IakeTa
MathCAD mns pemrenns 3a/1a4 anrebprl. Pa6ora c rpaduxoii. Ipacduku KYyCOYHO-
3aMaHHBIX  GYHKIWH, perneHue YPaBHCHMH Trpadwmdecku. Pemerme cucrem
OOBIKHOBEHHEIX IuddepeHInaTEHEIX YPaBHEHUH W ypaBHeHMH B wWacTHLX
TIPOM3BOAHBIX. [Iporpammuposanue u 00paboTKa BHemIHHX daiinos. Tlpumenenne
BCTPOCHHBIX QYHKIMH IS PelIeHHs THNOBEIX 3a[1a% NPOEKTUPOBAHUS CPENCTB M
CHCTeM aBTOMaTu3alvd. HazHayeHue u COCTaB cucTeMbl Matlab. QOcHoRg] paboTEL B
Matlab. Berpoennsie QyHKIMH s Apnopmerngeckue BBIYHUCIIEHHA, paboTa ¢
MacCHBaMH, IIOCTPOEHHE U PellakTHpoBaHue rpadukoB. PaGorta ¢ M-daiinamu.
OcHoBEI IporpaMmupoBanus B Matlab. Pa6ora B Simulink. IMocTpoenue Giok-cxem.
Brinenenue o06bexToB. Oneparmu ¢ 610kamuy.
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