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1. OFBEM JJUCHHUIIJIMHBI
Bcero: 3 3auétnpix equnun Tpyaoémkocty (108 akageMuueckux 4acoB)
Ounas popma o0yueHust

N Ha Bcro Cemectp
By yuebHol paboThl
JUACLUIUIUHY 4

AyauTOpHBIE 3aHATHS (KOHTAKTHAs padoTa ¢

npemnojaaBarTejieM), BCero 4acon 60 60

B TOM 4HCJe:

Jlexkuun 24 24
JlaboparopHbie pabOThI 36 36
CamocTrosiTesibHasi padboTa, BCero 4acoB 48 48

B TOM YHCJIC:

IToaroroBka k 3auery 18 18

Jpyrue Buabl CaMOCTOSITENbHON paboThI 30 30
(caMoCTOATENTbHOE U3YUYCHHE TEM (Pa3/IeNioB) NUCHIHUIIIHHBI)

Bua npoMekyTo4HOI aTTecTannu 3ader 3ader

Oﬁmaﬂ TPYAOEMKOCTDb JUCHUIIJIMHBI U TPYAOEMKOCTD IO

108 108
ceMecTpaMm, YacoB
3aoyHan popma obyyeHuUs
Bun yuebHo# paboTh Ha scro Cemecrp

JTUCHUTUTAHY 5
AyauTopHble 3aHATHS (KOHTAKTHas padora ¢
npenojaaBartejieM), BCero 4acon 10 10
B TOM 4mcJie:
Jlexuun 2 2
JlaGopatopHble paboThI 8 8
CamocrosiTesibHas padoTa, BCero 4acos 98 98
B TOM 4HcJe:
ITonroToBKa KOHTPOJBHON pabOTHI 18 18
ITonroToBka K 3a4ety 18 18
Jlpyrue BUbI CAMOCTOSITENILHOW PabOThI 62 62
(caMOCTOATEIHbHOE N3YUYEHHE TEM (Pa3/IesIoB) NUCHHUIIIMHBI)
Buja npoMeKyTOYHOM aTTeCTalHu 3ader 3auer
O01mas Tpy10eMKOCTh TUCHMILUIMHBI M TPY10€MKOCTh 110 108 108
ceMecTpaMm, 4acoB




2. MECTO JUCHUIIVINHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

JucunmuinHa «OCHOBBI HMHKEHEPHBIX pAacy€ToB» OTHOCUTCA K YacTw,
dbopMupyeMoil ydacTHHKaMH 0O0pa3oBaTelbHBIX OTHOIIeHWH Onoka bl. SBnsercs
JTUCHUTUIMHOM 10 BBIOODY.

N3yuenne  gucuuruinHbel  OasWpyeTcss Ha  pe3ylibTatax — 00ydeHwus,
c(hOpMHUPOBAHHBIX MPU U3YUEHUH CIICTYIONINX JTUCIUTIINH:

- Matematuka;

- U opManinoHHbIe TEXHOJIOTHH.

PesynbraThl 00yueHWs TI0 JIUCHUILIMHE HEOOXOMWMBI JJIsi  W3YYCHHS
nucuuiuineH  «Teopus aBTOMATUUYECKOTO yIpaBieHUs», «MoJeaupoBaHUE CHCTEM
ynpaBieHus», «HenuHelHass JUHAMUKA TEXHUYECKUX CHCTEM», a TakKxke B
MOCJIEAYIONIEH MHAKEHEPHOHN NEATEILHOCTH NIPU MPOSKTUPOBAHUU CPEACTB U CUCTEM
aBTOMATH3alIHNH.

TpeOoBaHus K BXOJHBIM 3HAHUSIM, YMEHUSIM, HABbIKAM:

- 3HAHUE OCHOBHBIX MOHATHM M METOJOB PELICHUS YPaBHEHUW JIMHEHHON U
BEKTOPHOM aireOpbl, aHAJIUTUYECKOW TIE€OMETPUM, MATEeMAaTHUYECKOro aHalu3a,
UHTErpajioB U Tu(pepeHInaIbHBIX YPaBHEHUN;

- YMEHHE CTPOUTh  AJITOPUTMBI  IOCIEAOBATEIbHOCTEW  pEUICHUA
MaTeMaTUYeCKUX 3a7ad C MPUMEHEHUEM JIOTMUECKHX KOMOMHAIMN CIPaBOYHOU
JUTEPaTyphl U MOJTYUYECHHBIX B X0J1€ U3YUCHUS APYTUX AUCIUILINH 3HAHUM;

- BJaJICHUE HaBBIKAMHU pPa0OThl C KOMIIBIOTEPHOM TEXHUKOM, OQPUCHBIMU
nporpamMmmubiMu takeramu Word, Excel u Tabaumamu qaHHBIX;

3. INIAHUPYEMBIE PE3YJIbTATbBI ObBYYEHUSA

[lenbto  OCBOEHMSI  AUCHUIUIMHBI  «ABTOMAaTU3UPOBAHHBIE pacyeThl B
TEXHUYECKUX CHUCTEMax» SIBJISIETCS TMPUOOpETeHHE CTyJIEeHTaMH 3HAHHK O
MPUMEHEHUU CUCTEM KOMITBIOTEPHON MaTEMATHKHU JJIs aBTOMATU3alMU UHKEHEPHO-
TEXHUYECKON JEeATEIbHOCTM W O3HAaKOMJICHHE C Hauboyiee MOMyJIsSpHBIMU
COBPEMEHHBIMHM MaTeMaTHUYCCKUMH nakeTamu. [Ipaktuaeckoe BBegaeHue B MathCAD,
Matlab u ocBoeHME TEXHUYECKH CTPYKTYpPHOTO MPOTrpaMMHUPOBaHHUS B OO0BEME,
JIOCTATOYHOM JJISI UCIIOJIB30BAHUSI 3TUX CHUCTEM IPU U3YYEHUU COOTBETCTBYIOIIUX
pa3/ieyoB BBICIICH MAaTEMATHUKH, OOIIETEXHUYECKUX U CIICITUATBHBIX JUCIIUILIIVH.

3ajauaMu  TUCHUIUIMHBI  SBJISIIOTCS: HM3Y4YEHUE COBPEMEHHBIX CPEJICTB
aBTOMATH3allMM MAaTeMaTUYECKUX pPacyETOB, IMOJYYCHUE HABBIKOB ISl pELICHUS
3a/1a4 MaTeMaTUYECKOTO MOJICTTUPOBaHUS, BBIYUCITUTEIbHBIX 3aj1a4
MaTeMaTUYECKOr0 aHajiu3a, TMOCTPOSHUS TEOMETPUUECKUX (UTyp pa3TudHOM
CTEIMIEHU CJIOKHOCTH, PEIICHUsS 3ajJiay, CBSA3aHHBIX C MaTpHUIlaMH, U UCCJIEIOBAHUEM
JTUHAMUYECKUX CUCTEM.

Kommnerenmmu, popmupyembie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBIL:

- Crioco6eH mPOBOIUTH BBIUUCITUTEIHHBIC IKCIIEPUMEHTHI C UCIIOIh30BAHUEM
CTAaHJAPTHBIX MPOrPAMMHBIX CPEACTB C MEJIbI0 MOJYYCHUS MAaTeMaTUYECKHUX
MOJIEJICH MPOIIecCOB M 00BbEKTOB aBTOMaTH3aIuu 1 yrpasieHus (ITK-1);

- Crmoco0OeH OCymecTBIATh cOOp M aHAJIM3 UCXOIHBIX AHHBIX NJIS pacdera H
IIPOSKTUPOBAHUS CUCTEM M CPEJICTB aBTOMaTH3auu u yrnpasieHus (11K-4).
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B pesynbraTe u3yueHus: AUCUUIUIMHBI O0yYaIOUTUICS TOKEH:

- 3HaTh OCHOBHBIE IOJIL30BATEIILCKUE MHTEP(ENCH MaTeMaTU4eCKUX I1aKeTOB,
OCHOBHBIC THITBI JAHHBIX S3bIKA MPOTrPAMMHUPOBAHUS TEXHUYECKUX PACUETOB;
TPUHIHITBI OpTaHU3aIMH TPadUuecKoil CUCTEMbI MaTeMaTuieckux maketoB (s [1K-1);

- VYMeTb pemaTh CIOXKHBIE NPUKIAIHBIE 33Jauyd  C IPUMEHEHUEM
MaTemaTHueckux makeToB (mis I1K-1, TTK-4);

- Brnagers HaBBIKaMH TIO TPOBEACHUIO PACYETOB M BH3YyaIM3allUd UX
pe3ynpTaToB B makerax MathCad, Matlab mpu mpoekTupoBaHuM ¥ MOJETUPOBAHUH

texHndeckux cucreM (s [1K-1, TTIK-4).

NHpaukaTopsl

U JECKPUNTOPHI
dbopMupyemoit B mporecce H3y4YEHHUS AUCLUILTAHBI

pacdcToB)», OLUCHUBAIOTCA IMPHU IIOMOIIMW OLCHOYHBIX CpPCACTB.

YacTH COOTBETCTBYIOIIEH KOMIIETEHIIUH,
«OCHOBBI HMHYKEHEPHBIX

[Inanupyemblie pe3ynabTaThl 00y4eHUs MO JUCHUTUIMHE « OCHOBBI MHKEHEPHBIX
pacueToBy», UHAUKATOPHI noctxkenns komnerenuu [1K-1, [1K-4, nepeuenn
OLICHOYHBIX CPEJCTB

Ne Kon Haumenosanue Kon [Tnanupyemsbie HaumenoBanue
/Tl | WHOUKaTopa WHAKATOpa TUTAHUPYEMOTO PE3YJIbTATHI OIICHOYHBIX
JIOCTHIKEHUS JIOCTYKEHHS pe3yibTara o0yueHHs CPEICTB
KOMIICTEHIIMH KOMIICTEHIIMH o0y4JeHUs
1. | WO-1px 3uate:  ocHoBHbIe |3 (MI-1pk) 3HaeT: ocHOBHBIE | Bompocel st
I10JIE30BaTEILCKUE MOJIB30BATEILCKUE | CIaYM 3a4eTa
UHTEpQENCHI UHTEpGENCH
MaTeMaTHYECKHUX MaTeMaTHYECKHX
MIaKEeTOB, OCHOBHEIC MAKETOB, OCHOBHBIC
THIIBI JAHHBIX THIIBI JTaHHBIX
SI3BIKA SI3BIKA
MPOTPaMMHPOBAHH IPOTPaMMHPOBAHUS
o TEXHUYECKHUX TEXHUYECKHUX
pacyeros; pacyeros;
TIPUHITUITBI TIPUHITAIIBI
OpraHu3aIuu OpraHu3aIu
rpaduyeckoi rpaduydeckoit
CUCTEMBI CUCTEMBI
MAaTEMaTHYECKUX MaTeMaTHYECKUX
[TAaKETOB [TAaKETOB
2. | WI-2nk; VYMeTn: pemats | Y (MO-2nk) YmMmeer:pemars Bompocst st
CTI0’KHBIE CTI0KHBIE cIauu 3aveTa
MIPUKIIaTHBIC MIPUKJIaTHBIC
3a71a4u c 3a7a49u c
MPUMEHEHUEM MIPUMEHEHHEM
MaTeMaTHYECKUX MaTeMaTHYECKUX
MMaKeTOB MTAKETOB :
3. | MO-3nk: Brnaners: B (M1-3mk1) Brnaneer HaBbikamu | Bompocel  uis
HaBLIKAMHU o M0  TPOBEICHUIO | CAAYU 3a4eTa
MIPOBEICHHUIO pacueToB u
pacueToB u BU3YyalIHM3alluul  HX
BH3YyaIM3allil  MX pe3yJbTaTOB  TIpHU
pe3yIbTaTOB  TPH MPOEKTUPOBAHUH U




MPOEKTUPOBAHUU U MO/JICITUPOBAHUH
MOJICJTUPOBAHUHT TEXHHUYECKUX
TEXHHYECKUX CHCTEM
CHCTEM
-1k 3uath:  ocHoBHbIC |3 (MI-1px4) 3HaeT: ocHOBHBIC | Bompoce  miis
II0JIb30BaTEIbCKUE IOJIB30BATEILCKUE | CIAYM 3a4eTa
uHTEephEnChI uHTepECH
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
[TAKETOB, OCHOBHEIE [TAKETOB, OCHOBHBIE
THIIBI JAHHBIX THIIBI JTAHHBIX
SI3BIKA SI3BIKA
MPOTPaMMHPOBAHH IPOTPAMMHPOBAHUS
s TEXHUYECKHUX TEXHHUYECKHUX
pacyeros, pacyeros;
HPUHIIHIIBI TPUHIHIIBI
OpraHu3aluu OpraHu3aIuu
rpaduyeckoi rpaduvecKoi
CUCTEMBI CUCTEMBI
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
[IAKETOB [TAKETOB
N1-21k4 YMeTh: pemath | Y (M-2nk4 VMmeer: pewats | Bompocel st
CJI0’KHBIE CII0’KHBIE cIayu 3a4eTa
IIPHUKJIaTHBIC IIPHUKJIaTHBIC
3a7a4u c 3a7a4u c
IPUMEHEHHUEM IPUMEHEHHUEM
MaTeMaTUYECKUX MaTeMaTUYECKUX
MaKeTOB MMaKeTOB
W /I-3rks Bianers: B (M1-3r1k4) Brnaneer naBbikamu | Bompocsl  yis
HaBBIKAMH o Mo  MPOBEICHUIO | CAAYU 3a4eTa
MIPOBEJICHUIO pacueToB u
pacueToB u BU3yQIU3allUl WX
BU3YyaIH3aIlil  MX pe3yNIbTaTOB  TIpU
pe3ynbTaTOB  IpH MIPOCKTUPOBAHUU H
MPOSKTUPOBAHUH H MOJICTTUPOBAHUHT
MOJIETTUPOBAHUU TEXHUYECKHUX
TEXHHYECKUX CHCTEM
CHCTEM
4. COIEP KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TeMaTHYeCKHil IJIaH
Ounas popma o0yueHust
KoanyecTBO yacoB
Homep KOHTAKTHOM padoThl ¢ npenoaaBaresieM
HaumenoBanmue pasjaeJa,
Pybex | pa3neia, JlabopaTop
TeMbI TeMbl Jexnun Hpakrmy. HbIE
3aHATHSA
padoTsI
CoBpeMEHHOE MaTeMaTHYECKOE
PyGes 1 1 MPOrpPaMMHOE obecrieveHue. 9 i i
OCHOBHBIE BUJbI, BO3MOXKHOCTH
1 00JIACTH TPUMEHEHHS




bazoBrle  moHATHA
2 KOMIIBIOTEPHON
MathCAD

CHCTEMBI
anreOpbl

IIpuMeHeHHEe  yHMBEPCAJIBHOIO
MaTeMaTHYECKOTO nakeTa
MathCAD s perienust 3amad
anreopsl

Pabora ¢ rpaduxoii. I'paduku
KyCOYHO-33/IaHHBIX  (YHKIIHH,
pelienue yYpaBHEHUH
rpaduuecku 8 MathCAD

Py6exHb1it KoHTposb Ne 1

PyGex 2

Pemenue CHUCTEM
O0OBIKHOBEHHBIX

5 nuddepeHIMaTbHBIX YPaBHEHUN
U ypaBHEHMHM B  YaCTHBIX
npousBoausix B MathCAD

[IporpammupoBanue u
6 o0paboTka BHENTHUX (ailioB B
MathCAD

IIpumenenne
byHKIUH
TUIIOBBIX
IIPOEKTUPOBAHUS
CUCTEM

MathCAD

BCTPOEHHBIX
pereHus
3azaq
CpEeICTB U
aBTOMAaTHU3alMl B

JUIA

Py6exHb1it KoHTpob Ne 2

PyGex 3

Apudmernueckue BBIYHCICHUS,
paborta c MacCHUBaMH,
MOCTPOEHHE U pellaKTUPOBaHHE
rpaduxos B Matlab.

OCHOBBI IIPOrpaMMHUPOBAHHUS B
Matlab.

Pa6ora B Simulink. ITocTpoenue

10 OJIOK-CXEM

PyOexHbIil KoHTposb Ne 3

1 -

Bcero:

24 - 36

3aounasi popma o0OyueHust

Homep
pasaeda,
TEMbI

HaumenoBanmue pasjaeJa,
TEMbI

KonuyecTBo yacoB
KOHTAKTHOM paldoThl ¢ mpenoaaBareieM

JlabopaTop
HbIC
padoTsI

IIpakTHy.

Jlekuun
3aHATHSA

CoBpemeHHOE MaTeMaTHIeCKOe
nporpaMMmHoe obecrieueHue. OCHOBHBIE
BUJIEI, BO3MOXKHOCTH u obOnacTu
IPUMEHEHHUSI

0,1 - -

ba3oBbie HOHSTHS CHCTEMBI
komibloTepHO# anredpsr MathCAD

0,2 - 1

[Ipumenenue YHHUBEPCAIbHOTO

0,2 - 1
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marematmueckoro nakera MathCAD s
peneHus 3a/1a4 areOpbl

Pabora c¢ rpadukoii. I'paduku KycodHO-

4 3aJJaHHbIX (DYHKIMH, pelieHne ypaBHEHUIH 0,2 - 1
rpaduuecku 8 MathCAD
Pemmenune CHCTEM OOBIKHOBEHHBIX

5 muddepeHIaTbHBIX ypaBHEHUH u 03 ) 1
ypaBHEHMH B 4YacTHBIX IPOU3BOJHBIX B ’
MathCAD

6 [TporpammupoBanue u o0paboTka 0.2 i 1

BHemHuX (daiinos 8 MathCAD

[IpumeHeHre BCTPOEHHBIX (DYHKIHMHA a5
PEILIEHNs TUIIOBBIX 33434 IPOCKTUPOBAHUS

7 0,3 - 1
CpPEeICTB ¥ CHCTEM AaBTOMATH3allMd B
MathCAD
Apudmerndeckue BBIUMCIECHUS, paboTa ¢
8 MacCHBaMH, MTOCTPOCHHUE u 0,3 - 1
penaktupoBanue rpadukos B Matlab.
9 OcHoBBI MporpaMMupoBanus B Matlab. - - -
10 Pa6ora B Simulink. IToctpoenue Omok- 0.2 ) 1
CXeM
Bcero: 2 - 8

4.2. Conep:kaHue JeKUMOHHBIX 3AaHATHI
Tema 1. Cospemennoe mamemamuyeckoe npozpammuoe ooecneuenue. Ocnoenuvle
8UObl, 603MOIHCHOCHU U 00]1ACMU RPUMEHEHUA
0O0630p COBpEMEHHBIX CPEACTB aBTOMATU3AIMA MATEMAaTHUYECKIX PACUETOB U UX
rpaduyeckoil Bu3yaausanuu. Bo3aMOXHOCTH pa3IMYHBIX MATEMaTUYECKUX IMAKETOB
JUISL pEIIeHUs 3a/1a4 MaTEMaTUUECKOTO MOACIMPOBAHUS, BHIYUCITUTEIBHBIX 3a71a4
MaTeMaTHYECKOr0 aHaJIN3a, MOCTPOCHUS TIJIOCKUX U 00bEMHBIX T€OMETPUUYECKHUX
buryp pa3IM4yHON CTETIEHU CII0KHOCTH.
Tema 2. Bazoevle nonamus cucmemol Komnviomepnoi anzeopor MathCAD
YuciioBo#, CTPOKOBBIM, JIOTUUECKU TUNl JaHHBIX. [lepemenHbie, QyHKIMM —
JIOKallbHble ¥ TyioOajbHble  ompeneneHus. OnepaTopbl: CyMMHUPOBAaHHE U
nepeMHOKeHne, auddepeHupoBaHie ©  HMHTETPUPOBAHHE, IPEOOpa30BaHUE
BBIPAKCHUM.
Tema 3. llpumenenue ynusepcanvnozo mamemamuueckozo naxkema MathCAD ona
peuienus 3a0ay anzeopol
Pabora ¢ wMarpunmamu. Apudmernueckue  omeparopsl.  OmepaTopbl
npeoOpaszoBanus mMaccuBoB. Ctanmaptabie cpeactBa MathCAD mis pemienust 3amau
JMHENHOU anreOpsl.
Tema 4. Paboma c cpagpuxoii. I'pagpuxku Kycouno-3adannslx oynkyuil, peuwienue
ypasnenuii zpagpuyuecku
[Toctpoenue rpadpuxor B MathCAD. 2D- u 3D-rpaduxu. [Tonspublii rpaduk.
[TocTtpoenue rpadguKoB KYCOYHO-3aJaHHbIX byHKIMA. Hcnonb3oBanne
PaHXUPOBAHHBIX MEPEMEHHBIX. TpacCUpOBKa U pellieHUEe YpaBHEHUH TpadUyecKH.
Tema 5. Pewenue cucmem 00bIKHOBEHHBIX OUPepenuuanbHbviX yPaeHeHul u
YPAB8HEHUIl 8 YACHHBIX NPOU3BOOHBIX
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Berpoennbie (yHKIMK A7 petieHus OOBIKHOBEHHBIX U depeHInaibHbIX
ypaBHeHu#. lnddepennuanbable ypaBHEHUS MEPBOro U BTOPOro nopsiaka. Cuctemsl
muddepeHnnanbubiX ypaBHeHU. Metos Ditnepa. Pernienue ypaBHEHUN B YaCTHBIX
MPOU3BOJIHBIX.

Tema 6. Ilpocpammupoeanue u oopadomka enewtnux haiiioe

Crtpyktypa nporpammbl. [Iporpammsl ¢ BerBiieHusiMu. [IporpammupoBanue
UKJIMYECKUX mpoleccoB. PekypcuBHbie BbuncieHus. OyHKIuM qoctyna K ¢aiinam.
dailzloBo€  MPEACTABICHHE OJHOPOAHBIX YHCIOBBIX MaccuBOB. DaiiioBoe
IIPEICTABICHUE HEOAHOPOIHBIX MACCUBOB.

Tema 7. Illpumenenue 6cmpoeHHbIX PYHKUUIL 015 peuieHUs MUNOBbIX 3a0ay
NPOEKMUPOBAHUA CPEOCME U CUCHEM ABMOMAMU3AYUU

MogenupoBaHue HEMNPEPHIBHBIX W HEJIUHEWHBIX JIUHAMUYECKUX CHUCTEM.
O6miass cxema CTPYKTypu3alMd HWHPOpMAMM O MNPUYUMHHO-CJIEACTBEHHBIX
B3aMMOCBSI35X TUHAMUYECKHUX MIPOLIECCOB B 00BEKTAX MOJICIUPOBAHMUS.

Tema 8. Apugpmemuueckue eviuucienus, padboma c maccueamu, LOCmMpoeHue u
peoaxkmuposanue cpaguroe ¢ Matlab

Hasnauenwue u coctaB cucremsr Matlab. Ocaorsl paboTsl B Matlab. Betpoennbie
byHKIMU 1 ApruMEeTHUECKUe BBIYHMCIEHUS, paboTa ¢ MacCHUBaMH, IMOCTPOEHUE U
penakTupoBaHue rpaduKoB.

Tema 9. Ocnoewvl npocpammuposanus ¢ Matlab.
Pabota ¢ M-gaiizamu. OcHOBBI iporpammupoBanus B Matlab.
Tema 10. Paooma ¢ Simulink. Ilocmpoenue 610k-cxem
Pa6ora B Simulink. TToctpoenne 010k-cxeM. Boigenenue 00bekToB. Onepariyn
c OJI0KaMH.
4.3. JlabopaTopHbIe 3aHATHS

Hopmarus BpemeHwu,

Homep yac.
HaumenoBanue pa3aeda, HaumeHnoBanue
pasjaena, . Ounas 3aounasn
TeMBI JIa00paTOpHOM padoThI
TEeMBbI (popma ¢popma

o0yyeHusi | o0y4yeHus

bazoBbi€ TIOHATHSA CHCTEMBI HpeI[CTaBJ'IeHI/Ie PE3YyJIbTAaTOB

2 KOMIIBIOTEPHON  aireOpbl| BbIYMCICHUH. YIIpaBieHue 4 1
MathCAD BBIYHCIICHUSIMU
IIpumeneHne PaGora ¢ wmaTtpunamu
YHUBEPCAIbHOTO BekTopamu B MathCAD.

3 MaTEeMaTUYeCKOro TaKeTa| 3a7a4du JIMHEWHOU anreOpsl 4 1

MathCAD st perieHus
3a/1a4 anreopol

Pabora ¢ rpaduxoii.| Coznanue rpauKoB B
['paduku KycouHo-| MathCAD. JIBymepHbIE

4 3a/laHHBIX ¢GbyHKUMH, | TpadUKH M TpexXMepHbIe 4 1
penieHue ypaBHEHUH | rpapuKu

rpaduyecku B MathCAD




Pemenue
OOBIKHOBEHHBIX
nuddepeHImaIbHBIX
YpaBHEHUN U YpaBHEHHUU B
YaCTHBIX IPOU3BOJHBIX B
MathCAD

CHUCTEM

Bcerpoennsie byHKIIIH
MathCAD  ans  pemieHus
OOBIKHOBEHHBIX YpPaBHEHHH U
cucrem. Pemenne  cucrem
nuddepeHIaTbHBIX
ypaBHEHUN

[IporpammupoBaHue u
obOpaboTka BHEITHUX

daitnos B MathCAD

[MepBas nporpamma u
o0paboTka wuHpOpMaAIUU U3
BHeIIHero (Qaiina

IIpuMeHeHHe BCTPOEHHBIX
GyHKUMH  UIs pelleHus
7 THUIIOBBIX 3a1a4
IIPOEKTUPOBAHUS CPEACTB U
CHUCTEM AaBTOMAaTU3allUd B

MathCAD

[uxs u OIIepaToOPB.L.
IIporpaMMBl ¢ BETBICHUAMH U
PEKYPCUBHBIEC BBIUNCIICHUS 4 1

Apudmernueckue
BbIUMCIIEHUsI, paboTa cC
8 MaccUBaMH, MOCTPOCHHUE U
pelakTUpoBaHue rpaduKoB
B Matlab.

IIpuMeHeHre HPOrpaMMHOIO
rnakera MATLAB npu
MOJEIUPOBAHUN TEXHUYECKUX
cucrem» Yacts |

[Ipumenenue nporpaMMHOTO
IaKeTa MATLAB npu
MOJICTUPOBAHUM TEXHUUYECKUX
cuctem» Yacts 11

Pabora B Simulink.
10 I
OCTpPOCHHE OJIOK-CXEM

Bcero: 36 8

4.4. KonrpoabHas padora (it 3a04HOH GOpPMbBI 00yIeHHs)

KontponbHass pabora Ha Temy «lIpumMeHeHHE CHUCTEMBI KOMIBIOTEPHOMN
anreoper MathCAD it MHXXEHEpPHBIX Pacd€TOB» C WHAMBHIYaTbHBIM BapHaHTOM
3aJaHusl, BHIOMpaeMbIM IO CyMMeE ABYX MOCIEAHUX HU(p 3a4ETHOM KHUKKH, U
BKJIIOYarONass B ce0s YNpaKHEHUsT M3 pas3AesioB aire0Opbl, PacCMOTPEHHBIX Ha
JEKIUAX W 3aHATUSX KOHTAaKTHOW paloThI ¢ MpernojaBaTesieM, TaKhe KaK peIIeHus
CUCTEM ypaBHEHHI METOJIOM 00paTHOM maTpuilbl, MeTojoM ['aycca, mpu momoru
BCTPOCHHBIX (YHKIIMH, OCTpOeHUE rpaduKoB (PYHKIUH, BBIYUCICHUN HHTETPAJIOB
YHCJIEHHO U aHAJIUTUYECKH.

5. METOAUYECKHUE YKA3AHUA JJIS1 OBYUAIOIUXCSA
IO OCBOEHHUIO JUCHUITJINHBI

[Ipu mpociymmBaHUM JICKIIMH PEKOMEHIYeTCS B KOHCIEKTE OTMEUYaTh BCE
BaKHBIC MOMEHTBI, Ha KOTOPBIX 3a0CTPSCT BHUMAHHUE IMPEIOIaBaTellb, B YaCTHOCTH
Te, KOTOpbHIC HAMpaBJICHBl Ha KAaYCCTBEHHOE BBIMIOJHEHNE COOTBETCTBYIOIICH
1abopaTopHOM PabOTHI.

[IpenogaBaTeneM 3arIaHUPOBAHO MCTIONIL30BAHHUE TIPY YTCHUH JISKITHI TEXHOJIOTHN
y4eOHoi auckyccun. [loaTomMy pekomeHmyercsi (puKcHpoBaTh IJisi CeOs WHTEPECHBIC
MOMEHTHI C TIEITBIO MX aKTUBHOTO OOCY>KJICHHS Ha JIMCKYCCHH B KOHIIE JICKITUH.

3a0roM Ka4eCTBEHHOTO BBITIOJIHEHHS JTA0OPATOPHBIX PabOT  SIBISIETCS
CaMOCTOATENIbHAS TIOJITOTOBKA K HUM HAKaHyHE MYTEM NOBTOPEHUS MaTEpHAJIOB
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Jexiuil. PekoMeHayeTcsi MoAroTOBUThH BOIIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAHUTH
UX C MpernoaBaTesieM B Hauaje J1abopaTopHOU paboThI.

[IpenonaBateneM 3aliaHUPOBAHO MPUMEHEHHE HA JTAOOPATOPHBIX 3aHSATHUSAX
TEXHOJIOTUI pa3BUBAIOIICHCA KOOIEpaluu, KOJUIEKTUBHOTO B3aMMOJICHCTBUS,
pa3bopa KOHKpeTHbIX cuTyanuil. [loaToMy mnpuBETCTBYeTCS TpPyNIIOBOM METOA
BBITIOJIHEHUS JIa0OPAaTOPHBIX PadOT U 3alUTHl OTYETOB, a TAKXKE B3aMMOOIICHKA U
00CyXJIeHHE PEe3y/IbTAaTOB BBIMOJIHEHUS JJA0OPATOPHBIX padoT.

JUis  Tekymero KOHTPOJS YCHEBAaeMOCTH IO OYHOW ¢opMe oOydeHus
IpernoaaBaTesieM HCIOIb3yeTcs OalTbHO-PEUTHHIOBAsT cUCTeMa KOHTPOJIS U OLEHKU
aKaJeMHUuecKol akTUBHOCTH. [103TOMYy HAacTOSTENbHO PEKOMEHAYETCS TIIATEIbHO
npopabaTeiBaTh MaTeprail AUCHUILIMHBI P CAMOCTOSITENBHON paboTe, y4acTBOBAThH
BO Bcex ¢opMax OOCYXICHHS W B3aUMOJCWCTBUA, KaK Ha JEKIHUSIX, TaK M Ha
7a00paTOPHBIX 3aHATHUSAX B IENSIX JIYYIIErO OCBOSHHUS Marepuala M IMOJy4eHHUs
BBICOKOH OLIEHKH I10 pe3yJIbTaTaM OCBOEHUS AUCIUILIIUHBIL.

BbimonHenne caMOCTOSTENbHOM paboThl  MOAPA3yMEBAaET  CaMOCTOSTEIIBHOE
U3y4YeHHUE Pa3/IeIoB AUCIUIUIMHBI, OATOTOBKY K JA0OPAaTOPHBIM 3aHATHSIM, K PYOESKHBIM
KOHTPOJIAIM (U151 OOYyJaroluxcsi O4HOM (pOpMbI OOyUYEHHS), BBIOJIHEHUE KOHTPOJIBHOMN
paboThI (711 00yUaromuxcs 3204HOM (HPOpMbI 00yUEHHs), TIOATOTOBKY K 3a4eTy.

PekoMenayemMass TpylIOE€MKOCTb CaMOCTOSTEIbHOM paboThl Mpe/ICTaBiIeHA B
Tabnuue:

PexoMeHayeMblil pe;KMM CaMOCTOATEIbHOM padoThl

Pexomennyemas
TPYAO0EMKOCTbh,
HaunmeHoBaHnue aKaj. Jac.
BH/IAa CAMOCTOSATEJILHOM padoThI Ounasn 3aounas
dopma dopma
o0ydeHusi | o0y4eHusi
CamocrosiTe/IbHOE U3yYEeHHE TEM IUCHUIIMHBI: 16 54
CoBpeMeHHOE  MaTeMaTH4yeckoe  NporpaMMHoe  oOecreyeHue. 1 5

OcHOBHBIE BUbI, BOBMOXHOCTH U o0OJacTu MMPUMCHCHU

ba3oBbIe MOHATHS CUCTEMbI KOMITbIOTepHOH anreopsl MathCAD 1 5

[MpumeHeHne yHuBepcaibHOTO MaTeMaTtudeckoro makera MathCAD

JUIsl pELIeHus 3a1a4 anreopsl . >
Pabora c¢ rpadukoii. ['paduku KycodHO-3aJaHHBIX (YHKIIHH, 1 5
peleHre ypaBHeHUH rpaguuecKu

Pemenne cucreM 0OBIKHOBEHHBIX MU (epeHIMATbHBIX YpaBHEHUN U 1 5

ypaBHCHI/Iﬁ B YaCTHBIX MPOU3BOJHBIX

[IporpamMmupoBanue u 00paboTKa BHEMIHUX (ailioB 1 5)

[IpuMeHeHHe BCTPOEHHBIX (DYHKIUI Ul PELIeHHs THUIIOBBIX 3ajad

MIPOCKTUPOBAHUS CPEJICTB M CUCTEM aBTOMATHU3AIUN 2 S
ba3oBbie 31eMEHTHI MaTeMAaTHUYECKOTO MOJCITHPOBAHMS Pa3IAYHBIX 5 5
CUCTEM

Knaccuuecknie QopMbl  MaTeMaTHYECKUX  MoOJEeNed  CKaAPHBIX 2 5
JTUHAMUYECKHUX CUCTEM

Matematuueckue MOJENH AMHAMHYECKUX CHUCTEM B IPOCTPAHCTBE 5 5
COCTOSIHHI

Matematuueckue MOJAENM JUHAMHYECKUX CHUCTeM B  (dopme 5 4

MPOOJIEMHBIX MATPHII
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IHoaroroBka K 12a00paTOPHBIM 3aHATHAM
(o 1 gacy Ha Kaxj0e 3aHsATHE — O4Has popmMa 8 8
1o 2 yaca Ha KaXJi0e€ 3aHATHE — 3a04Hasi popma)
IHoaroroBka K py0e:KHbIM KOHTPOJISIM 6 )
(o 2 yaca Ha KaXJIpli pyoOex)

BeinosiHeHHe KOHTPOJIbHOM padoThI - 18
IHoaroroBka K 3a4ery 18 18

Bcero: 48 98

6. ®OH/I OHEHOYHBLIX CPEJICTB
JJIA ATTECTAIMU IO JUCHUIITIMHE
6.1. [lepeueHb OLIEHOYHBIX CPEICTB

1. bannpHO-peUTHMHIOBas CHCTEMA KOHTPOJS M OLEHKM aKaJAeMUYECKOU

akTuBHOCTU oOyyaromuxcs B KI'Y (nist ouno#t hopmbl 00ydeHMs)
2. KonrtponbHas padota (11 3204HOM (HOpMBI 00yUIESHUS)
3. OTtyeTsl 110 J1a00paTOPHBIM paboTam

5. bank 3amanuii k pyOexxkHbiM KOHTpossiM Ne 1, Ne 2 (st ounoit (opmbl

OOy4eHHUS)

6. bank sK3aMeHaIIMOHHBIX OMJIETOB K 3a4€Ty
6.2. Cucrema 0a/LUIbHO-PETUHIOBOI OLIEHKH
paldoThI CTYICHTOB MO JUCHMIUINHE

Ne | HaumeHoBaHHE |

Copepxanue

Ounas ¢popma 00yueHust

1 Pacnpenenenue Pacnipenenenne 6amion

aiuios 3a Brimonnen
CEMECTPHI 110 ue u
BHJIaM yueOHOH Bun Mocermer 3amura PyGexuerit | PybOexHbiit | PyGexxHbIit
paboThI, CPOKH yueOHOH ¢ JTeKIHit OTYETOB 10 | KOHTPOJb KOHTpPOJIb KOHTPOJIb 3auer
clauu yueOHou paboThI: naboparop Nel Ne2 Ne3
paboTe! HEIM
(moBoasiTCS 10 5 padoram
CcBeeHHst UIBHAT | 151 Jlo 16 Jlo 14 Jlo 14 Jlo 14 Jlo 30
o0yyarommxcst OUCHKA.
HA NMEePBOM 12 8
y4eOHOM [Ipumeua JIEKLIUI naboparo Ha 5-11 Ha 8- Ha 12-i1
3aHSITHN) HUS: mo 1 PHBIX JIEKLIUNA JIEKIIUA JIEKIIM U

Gany pabor 1o

2 Gaynta

2 Kpurepuit nepecuera
0ayI0B B TPAIUIIMOHHYIO
OTICHKY 10 UTOTaM PabOTHI B
CEMECTpE U 3aueTa

60 u MeHee 0aJIOB — HE3AYTEHO

61...100 — 3aureno
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Kputepuun nonycka k
IIPOMEKYTOUHOU
aTTecTaluy,
BO3MO>KHOCTH TIOJIyYECHHUSI
aBTOMATHUYECKOTO
JK3aMeHa
(3K3aMeHaIMOHHOMN
OIIEHKH) TI0 TUCITUTIIINHE,
BO3MOXXHOCTb TOJTyYCHHUS
OOHYCHBIX 0aJIIOB

s nomycka K IpOMEKyTOYHOM aTTeCcTallH MO JUCLUILTHHE
3a cemecTp (3adery) oOydaromuiicsi AODKeH Habparb MO WTOraMm
TEKyLIero u pyOeKHOTo KOHTponed He Menee 51 Oamna .B ciydae
ecnu oOyvaronuiicss HaOpan MeHee 51 Oaiia, TO K aTTeCTallMOHHBIM
WCIIBITAHUSAM OH HE JIOIYCKaeTCs

Hdns momyduenus ~ 3adeta 0€3 TIPOBEACHUS MPOIEAYPHI
MPOMEXYTOYHOU arTecTauuy o0ydaronemMycst HeOOXOOMMO HaOpaTh B
XOJIe TEKYLIEro U pyOeKHBIX KOHTpoJel He MeHee 61 Oama. B atom
cily4ae MTOT OayUTbHOM OIICHKH, MOJdydaeMoi oOydarommumcs 0e3
MIPOBEICHUS MPOLIEAYPHI MPOMEKYTOUHON aTTeCTaluH,
ompefensieTcs MO KOJMYECTBY OaluioB, HaOpaHHBIX MM B XOJe
TEKyIIEro W pyOexHbIXx KoHTpomed. [Ipm sToM, Ha ycMmoTpeHue
mperonaBaTensi, OamipbHas OIIEHKAa OOYYalomerocsi MOXET OBITh
MOBBILIEHA 3a CYeT TONy4YeHHs JOTMOJHHUTENBHBIX OallioB 3a
aKaJeMHYECKYI0 aKTHBHOCTb.

OO0yuJatomuiicsi, UMEIOIINN PaBO Ha MOTy4YeHHE OIeHKU 0e3
MIPOBENCHUS IPOLEAYPBHl IPOMEKYTOYHOM AaTTECTAlUU, MOXKET
MOBBICUTH €€ NIYTEM CAa4u aTTCCTAllMOHHOI'O HCIIbITaAHHA. B ciydae
MTONTydeHHs 00yJaONTUMCs Ha aTTeCTAIMOHHOM ucTbITaHnu () 0amioB
HUTOT OAJIJILHOM OLIEHKH 10 JUCHHUIUIMHE HE CHUKAETCS.

3a akageMHYecKyl0 aKTHBHOCTbP B  XOJAE€ OCBOCHUS
TUCIHIUINHBL , y9acTHe B y4eOHOH, HaydHO-HCCIEOBaTEeIIbCKOMU,

CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOM u 00IIIeCTBEeHHO
JNEATCIILHOCTH  OOYy4YalomeMycss ~ MOTYT  OBITh  HA4YHMCJICHBI
JOTIOJTHUTEIJIbHBIE 0aJIbL. MakcumanbHoe KOJIMYECTBO

JIOTIOJTHUTENTLHBIX 0aJUIOB 32 aKaJeMHUYECKY0 aKTUBHOCTh MO OTHOMN
IucuuIuinae cocrasiser 30.
OCHOBaHI/IeM JJIA HOJIy‘IeHI/ISI JOITIOJIHUTCIIBbHBIX 63HHOB

SIBJISIFOTCSL:
- BBIIIOJTHCHHUC JOIIOJTHUTECIJIBHBIX 33]13HI/H71 110 JUCHUITIIINHE
JIOTTOJTHUTENTEHBIE OB HAUUCIIAIOTCS MTPEIoaaBaTeeM;

- yyacTHe B TCUYCHHE CceMecTpa B y4eOHOW, HaydHO-
HCCIIEIOBATENILCKOM,  CIIOPTHBHOM,  KYJIBTYPHO-TBOPUECKOH U
obmecTBeHHOH nearensaoctd KI'Y.

®opMmbl U BUABI yUeOHOM
paboThI AJis
HEYCIIEBAIOIINX
(BOCCTaHOBHBIIIMXCS HA
Kypce 00ydeHHsl)
CTYJEHTOB JUIsI
MOJTy4YEeHUs
HEJ0CTAIoUINX OaljIoB B
KOHIIE CEMeCTpa

B cnydae ecnu kK IpOMeXyTOUHOM arrectaryu (3a4eTy) HaOpaHa cymMma
Menee 51 Oamra, oOydaroremMycs HEOOXOAMMO HaOpaTh HEIOCTAroIee
KOJIMYECTBO OAJIJIOB 3@ CUET BBIIOIHEHUS JIONOMHUATEIHBIX 3a/IaHuH, 110
KOHIIa TIOCNIeTHEH (3a4€THOI) HeNlelI ceMecTpa.

JIvkBUAIMS aKaJIeMUUYECKUX 3aJIOJDKEHHOCTEH, BO3HHKIINX H3-32
pa3HOCTH B Y4YEOHBIX IUIAHAX TP TEPEBOAC WM BOCCTAHOBJICHHH,
MPOBOJIUTCS ITyTEM BBIIMOJIHEHHUS JIOTIOHUTEIBHBIX 3allaHuil, Gopma u
00BEM KOTOPBIX OTPEENseTCs Mpero/iaBaresieM

6.3. IIpouenypa oueHuBaHMSI Pe3yJIbTATOB OCBOCHHUSA TUCHHUILIIMHBI

B kauecTtBe pyOeXHBIX KOHTpOJIEW HCHONb3yeTcs Takas ¢opma, Kak
BBINIOJIHEHHUE M0 BapvaHTaM Ha0oOpa 3aJaHMil, aHAJOTUYHBIX TEM, KOTOphIE ObLIU
paccMOTpEHbl Ha JIEKUUSAX U J1abOpaTOpHBIX C mpemnojaBaTteneM. llenp storo —
ONpPENENICHNE TEKYILIEro ypOBHS 3HAaHUM CTYJIEHTOB, a TAaKXE CTEIEHU YCBOCHHUS
JEKIIMOHHOTO MaTtepuaia. 3aJaHus cOoCTOST M3 3 BapuaHTOB HaGopoB mo 10
npuUMepoB B KaxaoMm. Ha BeimosHeHHe pabOTHI MPHU MEPBOM M BTOPOM PYOEKHBIX
KOHTPOJISIX OTBOAMUTCS BpeMs HE MeHee 90 MUHYT.
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[IpenogaBaTens omeHHBaeT B Oamiax pe3yJlbTaThl BBINOJHEHUS KaXKIOTO
pPYOEKHOTO KOHTPOJISL M 3aHOCUT B BEJJOMOCTh y4€Ta TeKylleil ycneBaemoctu. Eciu
3aJlaHNs BBITMIOJIHEHBI 0e3 OIMMOOK, TO OHHM OIICHUBAIOTCS B 14 OaiioB Ui KaXKIOTro
PYOEKHOTO KOHTPOJIS.

WtoroBast arrecranuss paboTel 1o JguciuIuiiHe «OCHOBbI HMHXEHEPHBIX
pacdeToB» NPOU3BOAUTCS O OuieTaMm, COAEpKallMM BONPOC W JIBE 3aJaud. 3a
KaXIbli TpaBUJIbHBIM OTBET CTyAeHT mnosydaeT 10 Oammos. Bpewms, oTBomumoe
CTYZCHTY Ha MOATOTOBKY U YCTHBIM OTBET, COCTAaBISIET | aCTPOHOMHUYECKHIA Yac.

Pe3ynbrathl TeKkymiero KOHTPOJS YCIIEBAEMOCTH M 3adeTa 3aHOCSTCS
npernojiaBaTesieM B 9K3aMEHAIMOHHYIO  BEIOMOCTb, KOTOpas cIaercsi B
OpPraHM3allMOHHBIA OTJEN WHCTUTyTa B JI€Hb 3a4eTa, a TakXKe BBICTABISIOTCA B
3aYETHYI0 KHMXKKY 00y4aromerocs.

6.4. IIpyMepbI OLIEHOYHBIX CPEACTB IS PyOeKHBIX KOHTPOJIeil U 3aueTa
IIpumep 3ananus 11 pyoexKHOTro KOHTPOJIs 1:

a) B mporpamme MathCad pemmts cucremy ypaBHEHHI METOAOM 00paTHON
MaTpuIlpl U MeTosioM ["aycca, cienatb mpoBepKy.
0) B mporpamme MathCad pemmthb cuctemy npu BCTpoeHHOM QyHKImH Isolve

Ipumep 3axaHust 11 pyOesKHOT0 KOHTPOJIS 2:
B mporpamme MathCad u306pa3uts rpaduk KycouHO-3a1aHHON (PYHKIIUN

IIpumep 3aganus 1A pyOoeKHOro KOHTPOJIs 3:

Coznate (ail1 ¢ MOJENBI0 KOJIEOATENbHOTO 3B€HA (PUCYHOK 2) U U3YYMTh
MOJieNIb. 3amucarth ypaBHeHHE Mojenu. Omnpeaenutbs HapameTpbl MOIEIHPYEMBIX
AJIEMEHTOB M HaYalbHbIE YCJIOBUS B cXeMe. VI3MEHUTh HaudajdbHbIE YCIOBUA H
napameTpbl MOJIeNH TI0 coOCTBeHHOMY yeMoTpenuto. [Toctpouts JIAUX u JIOUX.

[F3

10

Integratord sl

1 ) 0 I ! I
Product2 Gain 1.5 2 2.5

[MapameTpsr cxemsr: k = 10, T=0,05, {=0,5

IIpuMepHBIA CIUCOK BONMPOCOB K 3a4eTy
1. OG30p COBpeMEHHBIX CpPEJCTB aBTOMATH3ALMM MAaTEMaTHUYECKHX PACUETOB M UX
rpaduueckoil BU3yain3aluu.
2. YucnoBo#l, CTPOKOBBIHM, JOrMueckuil TN JaHHBIX. [lepemennble, pyHKIMH —
JIOKaJIbHBIE U TJI00aJIbHBIE ONPEACICHUS.
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3. Omeparopbl: CyMMUPOBaHHE M TlepeMHOXKeHue, audepeHIpoBaHHEe U
WHTErpUpPOBaHUE, MPEOOPa30BaHUE BHIPAKEHUH.

4, Pabota ¢ maTpuiiaMmu. Apudmernueckue onepaTopsl.

5. Pabota ¢ marpuniamu. OniepaTopbl Ipeodpa3oBaHUsI MACCUBOB.

6. Crannaptasie cpeactBa MathCAD aiis penieHust 3a1a4 JIMHEHHOM anreOpsl.

7. Ioctpoenue rpadukoB B MathCAD. 2D- u 3D-rpaduxu.

8. IToctpoenue rpaduxoB B MathCAD. IomnsipHbiii rpaduk.

9. Moctpoenue rpadurxos B MathCAD. Tloctpoenne rpadukoB KyCOYHO-33JaHHBIX
byHKIU.

10. Tloctpoenue rpaduxor B MathCAD. Hcnonb3oBaHWe paHKUPOBAHHBIX
MIePEMEHHBIX.

11. Tloctpoenue rpadukxoB B MathCAD. TpaccupoBka W pemicHHE ypaBHEHHIA
rpapuyecKu.

12. Bcrpoennble (GyHKIMHM JJis pEHICHHS OOBIKHOBEHHBIX Iu(hepeHIINaIbHBIX
ypaBHeHu#. JluddepeHnmanpapie ypaBHEHUS IEPBOTO U BTOPOTO MOPSJIKA.

13. Cuctemsl nuddepennmanbubx ypaBHeHui. Meton Diinepa.

14. Cuctemsbl nuddepeHIraibHbIX YpaBHEHUH.

15. Penienne ypaBHEHHM B YaCTHBIX MPOU3BOIHBIX.

16. CtpykTypa nporpammsl. [IporpaMmMel ¢ BETBICHUSIMHU.

17. TIporpaMMupoBaHre MUKIMYECKUX MTPOLIECCOB. PEeKypCUBHbIE BEIYUCIICHUS.

18. ®yukmum goctyna K (aitram. @aimoBoe MpeacTaBIeHUE OTHOPOIHBIX YUCIOBBIX
MacCHUBOB.

19. ®ynknum poctyna kK Qainmam. DaitnoBoe mpeacTaBIeHWE HEOIHOPOIHBIX
MacCHUBOB.

20. MonenupoBaH#e HETPEPHIBHBIX M HEIMHEWHBIX THHAMHYCCKUX CHCTEM.

21. OOmast cxema CTPYKTypu3aluu HWHGOpPMAUA O TPUYUHHO-CIIEICTBEHHBIX
B3aMMOCBSI3SX TMHAMUYECKHX MPOIIECCOB B 0OBEKTAX MOJICTUPOBAHMUS.

3amaHus 11 BHINOJIHEHHS J1a00PaTOPHbIX padoT

Ha maGopartopHbIX 3aHSATHUAX  CTYIACHTHI  BBINOJHSAIOT  3aJaHHUS IO
MaTeMaTUYeCKUM  BBIYUCIICHHSM,  COOTBETCTBYIOIIME  TeME  aKTyaJbHOTO
JICKIIMOHHOTO 3aHSTHS M aHAJIOTHYHBIE TEM, KOTOpBIE COJEPKATCS B KOHTPOJIHHOM
pabore.

7. OCHOBHASA U JONOJIHUTEJIBHAS YYEBHAS JIUTEPATYPA
7.1. OcHOBHAas1 yyeOHasi JIUTEpATypa

1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YueOHoe mocooue. —
Kypraun: U3a-Bo Kypranckoro roc. yu-ta. 2004. — 78.

2. Pakutun, B. U. PykoBoACTBO 1O ME€TOJaM BBIYMCICHHN W TPUIIOKEHUS
MATHCAD [3Onaextponnbiii pecypc] / B. W. Pakutun. - MockBa: ®DU3ZMATIINUT,
2005. - 264 c. — JJoctym u3 9bC «znanium.com»

3. Pemenne 3anay BBIYMCIUTEIBHOM MATEMATUKH C MCIOJb30BAHUEM S3bIKA
nporpammupoBanus nakera MathCad [Dnextponnsiii pecypc] / I'.B. Tpommuna -
Hosocubupck: HI'TY, 2009. - 86 c. — Joctyn u3 9bC «znanium.comy
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7.2. lonosiHUTEILHAS yueOHAasl JIUTEpPaTypa

1. Umxenepusie pacuétel B Mathcad 15: Yue6nsiit kypc. — CII0.: [Turep, 2011.
—400 c.

2. Ilucemenssiit JI.'T. KoHCHEKT JEKIMM MO BBICIICH MaTeMaTHKE: MOJIHBIN
kypc / . T. Ilucemennsiii. — 4-¢ uzn. — M.: Alipuc-tipecc, 2006. — 608 c.

3. MogenupoBaHue TMpPOILIECCOB  YIpaBICHUS B  HMHTEJUICKTYaJIbHBIX
U3MEpPUTENBHBIX cucTemMax [DmekrpoHHbid pecypc| / E.B. Kamns, B.C. Ky3eBanos,
B.II. IleBuyk - MockBa: ®usmartiour, 2009. - 512 c. — Hoctyn u3z OBC
«znanium.com»

8. YAEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUYAIOHIUXCS
1. KapnoB E.K. Meroauueckue yka3zaHus K KOMIUIEKCY JIaDOpAaTOPHBIX H

npakTuyeckux padbot nmo kypey «OcHoBbl uHKeHepHBIX pacuétoB» // E.K. Kapmos.
Kypran: KI'Y. 2017. - 65 c.

9. PECYPCBI CETU <MHTEPHET»,
HEOBXO/UMBIE JJI1 OCBOEHUSA ANCHUIIJINHBI

1. OdunmanbHbii caiT (UPMBI-pa3pabOTYUKa CHUCTEMBl KOMIBIOTEPHOMN
anreoper MathCAD. http://www.ptc.com/engineering-math-software/mathcad

2. OOpa3zoBaTeIbHbBIMI MaTeMaTU4ECKUI Cait EXPonenta.ru.
http://www.exponenta.ru/soft/Mathcad/Mathcad.asp

3. OdunmanbHbIi bopym (bupmMbI-pazpaboTurka MathCAD.
https://www.ptcusercommunity.com/community/mathcad

4. dist.kgsu.ru - Cucrema nmoaaepxku yaeoHoro npomecca KI'Y

10. ”TH®OPMALIMNOHHBIE TEXHOJIOT'UNA,
IMPOT'PAMMHOE OBECIIEYEHHE
N UTHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBI
1. 9bC «JIanb»
2. OBC «KoHCynbTaHT CTyI€HTa»
3. OBC «Znanium.comy
4. «["apaHT» - cIpaBOYHO-TIPAaBOBask CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JUCHUIIJIINHBI
MarepuanbHO-TEXHUYECKOE OOecleueHne 10 peaau3aluyd JUCIUILUINHBI
ocymiecTBisieTcsi B cooTBercTBuM ¢ TpeboBanusmu DI'OC BO mno pganHOIM
o0Opa3oBaTeIbLHOM MPOrpaMMe.

12. JIAA CTYAEHTOB, OBYYAIOLHINXCA C UCITOJIB3OBAHUEM
JINCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOTI U
[Ipyu  uCmONB30BAaHUW  DJICKTPOHHOTO  OOyYeHHS W JAUCTAHIIMOHHBIX
oOpazoBarenbHbiXx TexHoMorwi (mamee D0 u JIOT) 3aHATHS TOJHOCTHIO WIIA
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YACTUYHO MPOBOIITCS B pekuMe oHjaitH. OO0beM TUCIUIUIMHBI M PACTIPECICHHE
Harpy3ku 1o Buaam paboT coorBerctByeT 1. 4.1. Pacmpenenenue 0amioB
COOTBETCTBYET M. 6.2 1100 MOXET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadeapel, B ciaydae nepexona Ha D0 um JIOT B mponecce oOyuenus. Pemienue
Kadeapbl 00 HCHOJB3YEMbIX TEXHOJIOTHSIX W CHUCTEME OILICHUBAHUS JOCTHXKEHUMN
oOy4JaronMxcss MNPUHUMAETCS C Y4YETOM MHEHHUs BeIylIero IpernojaBareis u
JIOBOJIUTCS JIO CBEACHUS O0YyYaIOIINXCS.
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[MTPMJIOXXKEHME 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«OCHOBBI HHKEHEPHBIX PACUETOBY

00pa30BaTeNbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpuara
15.03.04 — ABTOMaTH3a1UsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJICTB
HanpasnennocTs:
ABTOMATH3ALMS TEXHOJOTMYECKHUX MPOLECCOB M MPOU3BOACTB (B
MAIINHOCTPOEHHUH)

Tpynoemkocts aucturminabl: 33E (108 akageMudeckux 4acoB)
Cemectp: 4 (ounas popma 00ydeHus1), 5 (3a0unHast popma 00ydeHUS)
dopma NpOMEKYTOUHOM aTTECTAUMU: 3a4ET

Conepxxanue TUCIUILTAHBI

CoBpemMeHHOE MaTeMaTHYecKoe porpaMMHoe odecrieueHre. OCHOBHBIC BU/IBI,
BO3MOXXHOCTH M 00J1acTH NMpUMEHEHHsI. ba3oBbie MOHATHS CUCTEMBI KOMITBIOTEPHOU
anreopsl  MathCAD. IlpumeHeHHe YHHBEpPCAJbHOTO MAaTEMaTHYECKOTO MaKeTa
MathCAD nnst pemenust 3aau anreOpsl. Pabora ¢ rpadukoit. I'paduku KycouHo-
3aJlaHHbIX  (PYHKIUH, pemieHue ypaBHeHUM rpaduuecku. Pemienue cucrem
OOBIKHOBEHHBIX JU((dEepeHIInaTbHbIX YpPaBHCHMM W YypaBHEHHUW B YaCTHBIX
npou3BoAHBIX. [IporpammupoBanue u oOpaboTka BHemHUX (aiinoB. [IpuMenenue
BCTPOCHHBIX (DYHKITMI JJIsi PEIICHHS TUIIOBBIX 3a7a4 MPOCKTUPOBAHMS CPEACTB U
cucrteM aBToMatu3aiu. HasHauenwe u coctaB cuctembl Matlab. OcHoBel paboTsl B
Matlab. Bcrpoennbie ¢yHkuuu s ApHUPMETHUECKHE BBIYMCICHUSA, paboTa C
MaccuBaMH, IOCTPOCHHE U peAakTupoBaHue rpaduxoB. Pabora ¢ M-daitnamu.
OcHoBbl niporpammupoBanust B Matlab. Padora B Simulink. TTocrpoenue 6iok-cxem.
Brinenenue o0bexkToB. Oneparuu ¢ 0J10KaMHu.
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JIMCT
perucTpanuy Uu3MeHeHu (10MoJTHeHu) B pado4y0 NporpaMmmy
yueOHOH TUCIUIIMHBI

«OCHOBBI HHKEHEPHBIX PACUETOBY

N3meHnenus / nonojiHeHUs: B padouyo nporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENO/IaBaTEeINb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HA 3aceTaHuM KadeIphl « _ » 20 1.,
[TpoTokos Ne

3aBenytomuii kadenpoi « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHbIi roxa:

OTBeTCTBEHHBIN MTPETIOIaBATEIb / ®.1.0. /

N3meHeHust yTBEpKIEHbI HAa 3aceaHUM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenytomuii kadenpoit «_» 20 T
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