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1. OBBEM JUCIHUIIJIMHBI
Bcero: 5 3auétnpix equnun TpyaoéMkocTy (180 akageMU4ecKnX 4acoB)

Ounas popma o0yueHust

N Ha Bcro Cemectp
By yueOHol paboThl

JUCIHUIUIUHY 4
AyIUTOpHBIE 3aHATHUSA (KOHTAKTHas1 padoTa ¢
npemnojaaBarejieM), BCero 4acon 60 60
B TOM 4mcJe:
Jlexkuun 24 24
JlaboparopHbie pabOThI 36 36
CamocTrosiTesibHasi padoTa, BCero 4acoB 48 48
B TOM 4mcJie:
IToaroroBka K 3aueTy 18 18
Jlpyrue BUIbl CaMOCTOSITENBHON PabOThI 30 30
(caMOCTOSATEIbHOE N3YUYEHHE TEM (Pa3JesIoB) NUCLUHUILINHbI)
Bua npoMexyToOYHOM aTTeCTANMHU 3ader 3ager
OO01mast TPy/10eMKOCTh JTHCHHUIIJIMHBI U TPY/I0€MKOCTh 110 108 108
ceMecTpaMm, 4acoB

3aouHan popma o0byueHun
Bun yuebnoit pabotsl Ha scro Cemecrp

JTUCHUTUTAHY 5
AyauTopHble 3aHATHS (KOHTAKTHas padora ¢
npenojaaBartejieM), BCero 4acos 10 10
B TOM 4HcJIe:
Jlexuun 2 2
JlabopaTopHbie paboThI 8 8
CamocrosiTesibHas padoTa, BCero 4acos 98 98
B TOM 4MHcJe:
ITonroToBKa KOHTPOJBHON pabOTHI 18 18
ITonroToBka K 3a4ety 18 18
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOoThI 62 5
(caMOCTOSATENbHOE N3YUEHHE TEM (pa3JeNIoB) IUCHHUIIINHBI)
Buj npoMeKyTOYHOM aTTeCcTAalHu 3ayer 3ayer
OO01mast Tpy/10eMKOCTb IUCHHUIIJIMHBI U TPY/10€MKOCTh 110 108 108
ceMecTpaMm, 4acoB




2. MECTO JAUCHUIIJIMHBI
B CTPYKTYPE OBPA3BOBATEJIBHOMN MPOT'PAMMBI

JucuuniarHa «ABTOMAaTHU3UPOBAHHBIE PACUEThl B TEXHUYECKUX CHUCTEMAX)
OTHOCHUTCS K 4acTH, (HOopMUpPYEeMOW y4YaCTHHKaMH OOpa30BaTeIbHBIX OTHOIICHUI
osioka b1. SIBisieTcss TUCIUIUIMHOMN 110 BEIOODY.

N3yuenne  gucuumuimHbl — OasupyeTcs  Ha  pesyibTaTax — OOydeHWS,
c(hOpPMHUPOBAHHBIX IIPU U3YUCHUHU CICTYIOMINUX JUCIUATIINH:

- Matematuka;

- U opManinoHHbIe TEXHOJIOTHH.

PesynbraThl 00yueHWs TI0 JUCHUILIMHE HEOOXOMWMBI JJISi  W3YYCHHS
quciuIuine  «Teopuss aBTOMATHYECKOTO YIPABJICHUS», «MOIAEIUPOBAHUE CHUCTEM
ynpaBieHus», «HenuHeliHass JMHaAMUKAa TEXHUYECKUX CHUCTEM», a TakKXke B
MOCIICIYIONIEH WHKEHEPHOU JAEATENIBHOCTH MPU MPOCKTUPOBAHUU CPEJICTB U CUCTEM
aBTOMAaTHU3alluU.

TpeboBaHus K BXOJHBIM 3HAHUSM, YMECHHUSM, HaBbIKAM:

- 3HQHWE OCHOBHBIX MOHSATHN W METOJOB PEIICHUS ypaBHCHUW JIMHEUHOW W
BEKTOPHOM anreOphl, aHAIUTHYCCKOW TIeOMeTpHH, MaTeMaTHUYeCKOTO aHalu3a,
HHTETpaioB U nu¢depeHINATbHBIX YPaBHCHUIA;

- YMEHHUE  CTPOUTb  QITOPUTMBI  TOCJIEAOBATCIBHOCTEH  pEIICHUS
MaTeMaTHYECKUX 3aJlad C MPUMEHEHHUEM JIOTHYECKHMX KOMOWHAIUN CIPaBOYHOM
JUTEPaTyphl U MOJTYUYECHHBIX B X0J1€ U3YUCHUS APYTUX AUCIUILINH 3HAHUM;

- BJaJICHUE HaBBIKAMHU pPa0OThl C KOMIIBIOTEPHOM TEXHUKOUN, OQPUCHBIMU
nporpamMmmubiMu taketamu Word, Excel u Tabaumamu qaHHBIX;

3. IJIAHUPYEMBIE PE3YJIBTATbBI ObYUEHMUSI

Ilempr0  OCBOEHUS  JTUCIUIUIMHBI «ABTOMAaTH3MPOBAHHBIE pPacueThl B
TEXHUYECKUX CHCTEMax» SBIACTCI MPHOOpPETeHHE OOYy4aromMMUCS 3HAHUK O
MPUMEHEHUU CUCTEM KOMITBIOTEPHON MAaTEMATHUKH JIJIsi aBTOMATHU3allui WHXKEHEPHO-
TEXHUYECKON JeATEeIbHOCTM W O3HAKOMJICHHE C Hauboyiee MOMyJIsSpHBIMU
COBPEMEHHBIMHM MaTeMaTHUYCCKUMH nakeTamu. [Ipaktuaeckoe BBegaeHue B MathCAD,
Matlab 1 ocBoeHHE TEXHHUYECKH CTPYKTYpPHOTO IPOTpaMMHUPOBaHUS B OO0BEME,
JIOCTATOYHOM JIJISI MCTIOJB30BAHUSI 3THX CHUCTEM IMPU U3YyUYEHUU COOTBETCTBYIOIIUX
pas3/ieyoB BBICIIEH MAaTEMAaTHUKH, OOIIETEXHUYECKUX U CHIEITUATBHBIX JUCIIUILINH.

3amauyaMy  TUCHUIUIMHBI  SIBIIIOTCS: HM3yYE€HHWE COBPEMCHHBIX CPEJICTB
aBTOMATU3allMA MaTEMAaTUYECKUX pacyEToB, TOJYYCHHE HABBIKOB IS PEIICHUS
3a/1a4 MaTeMaTUYECKOTO MOJICTUPOBAHUS, BBIYHCITUTEIBLHBIX 3ama4y
MaTEMaTU4YeCKOTO aHaju3a, ITOCTPOCHUS T'E€OMETPUUYECKHX (QUTYp pa3TuIHOU
CTCTIICHU CIJIO)KHOCTH, PEIICHUS 3ajad, CBA3aHHBIX C MaTPHUIIAMH, U HCCIICIOBAaHUEM
JTUHAMUYECKUX CUCTEM.

Kommnerenmmu, popmupyembie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBIL:

- Crioco6eH MPOBOJUTH BBIUMCIUTEIBHBIC IKCIIEPUMEHTHI C MCIIOIH30BAHUEM
CTaHJAPTHBIX TMPOTPAMMHBIX CPEACTB C IEJbI0 TOJMYYCHUS MaTeMaTUYeCKUX
Mo/IeJIeli POIecCOB U 00BEKTOB aBTOMaTH3alu U ynpasieuus (ITK-1);

- Crmoco0OeH OCyIIecTBIATh cOOp M aHAJIM3 UCXOJHBIX JIAHHBIX JIJIS pacdera H
NPOCKTHUPOBAHUS CUCTEM M CPEJICTB aBTOMaTH3anuu U ynpasienus (I1K-4).
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B pe3ynbTaTe n3ydeHus TUCIHUILIMHBI O0yYarOIIHIACS TOJKEH:

- 3HaTh OCHOBHBIC TOJIB30BATENBCKHE MHTEP(PEHChl MaTeMaTHYECKUX ITaKETOB,
OCHOBHBIC THITBI JIAHHBIX S3bIKa IMPOrPAMMHUPOBAHUS TEXHHUYECKUX PacueToB;
TIPHUHIIMIIBI OPTaHU3aIK TpaduIeckoil cucTeMbl MaTeMaTndeckux makeroB (s TTK-
1,ITK-4);

-  YMeTp pemaTrh CIOXKHBIC TIPUKIAJHBIC 3aJa4d C T[PUMEHEHHUEM
MaTemaTHueckux makeToB (mis I1K-1, TTK-4);

- Brnagerp HaBBIKAMH 1O TPOBEACHUIO PACYCTOB M BHU3YaIU3alMH MX
pPE3YNBTAaTOB TPU MPOCKTUPOBAHUHM M MOJCITUPOBAHUM TEXHUYECKHX CHUCTEM (IS
[1K-1, TTIK-4).

NHaukatopel W JECKPUNITOPHl YaCTH COOTBETCTBYIONICH KOMIICTCHIINH,
dbopmupyeMoii B Tpolecce HW3YYCHHUS AUCIHUIUIMHBI  «ABTOMATH3WPOBAHHBIC
pacdyeThl B TEXHWYECKUX CHCTEMax», OICHHBAIOTCS TIPH TIOMOIIM OICHOYHBIX
CPEIICTB.

[Inanupyembie pe3ynbTaThl OOYUEHUS MO JUCHUILIMHE « ABTOMATU3UPOBAHHBIC
pacyeThl B TEXHUYECKUX CUCTEMaxX», HHAUKATOPHI TocTrxkeHus: kommerenui [1K-1,
[1IK-4, nepedeHb OLICHOYHBIX CPE/ICTB

Ne Kon Haumenosanue Kon [Tnanupyemsbie HaumenoBanue
/Tl | WHOUKaTopa WHMKATOpa TUTAHUPYEMOTO PE3YJIbTATHI OIICHOYHBIX
JIOCTHIKEHUS JIOCTYIKEHHS pe3yibTara o0yueHHs CPEICTB
KOMIICTEHIIMH KOMIICTEHIIMH o0y4JeHUs
1. |UO-1pka 3uate:  ocHoBHbIE | 3 (Md-1pk-1) 3HaeT: oOcHOBHBIE | Bompocel st
I10JIE30BaTEILCKUE MOJIB30BATEILCKUE | CIaYM 3a4eTa
uHTEphENChI uHTEpEHCH
MaTEeMaTHYECKHX 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
MaTeMaTHYECKUX MaTeMaTHYECKUX
MIAaKETOB [TaKETOB
2. |WUI-2nx1 VYMeTh: pemats | Y (MI-2rk.1) YMmeer:pemarh Bompocsl st
CJI0KHBIE CII0’KHBIE cJayu 3a4eTa
MIPUKIIaTHBIC MIPUKJIaTHBIC
3a71a4u c 3a7a49u c
MPUMEHEHUEM MPUMEHEHHEM
MaTeMaTHYECKUX MaTeMaTHYECKUX
MMaKeTOB MTAKETOB :
3. | WO-3nk1 Brnaners: B (U1d-3rk-1) | Bmageer naBsikamu | Bompocsr st
HaBLIKAMHU 1o M0  TPOBEICHUIO | CAAYU 3a4eTa
MIPOBEICHUIO pacdeToB u
pacueToB u BU3YyaIM3allUil  HX




BU3YyaIHM3alluil  UX pe3ylnbTaToOB  TpHU
pe3yJbTaTOB  TIPH MPOCKTUPOBAHUH U
MPOEKTUPOBAHUU U MOJICTTUPOBAHUH
MOJICJTUPOBAHUHT TEXHUYECKUX
TEXHHYECKUX CHCTEM
CHCTEM
N-1nk4 3uats:  ocHoBHBIE | 3 (M-1rk-4) 3HaeT: ocHOBHbBIE | Bompoce  miis
I10JIb30BaTEILCKUE IOJIB30BATEILCKUE | CIAYM 3a4eTa
uHTEphEnChI uHTepEHCH
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
[TAKETOB, OCHOBHEIE [TAKETOB, OCHOBHBIE
THIIBI JAHHBIX THIIBI JIAHHBIX
SI3BIKA SI3BIKA
MPOTPaMMHPOBAHH IPOTPAMMHPOBAHUS
s TEXHUYECKHUX TEXHHUYECKHUX
pacyeToB; pacyeros;
HPUHIIHIIBI TIPUHIHIIBI
OpraHu3aluu OpraHu3aIuu
rpaguyuecKoin rpaduyeckoit
CHUCTEMBI CUCTEMBI
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
[IAKETOB [TAKETOB
NJ-2nx-4 YMeTh: pemats | Y (MI-2rik-4) VMmeer: pewats | Bompocel st
CJI0’KHBIE CII0’KHBIE cJauu 3a4eTa
IIPHUKJIaTHBIC IIPHUKJIaTHBIC
3a7a49u c 3a7a4u c
IPUMEHEHHUEM IPUMEHEHHEM
MaTeMaTUYECKUX MaTeMaTUYECKUX
[1AKETOB [TaKETOB
NI-3nx-4 Bianers: B (U1d-3rk-4) | Bmageer naBeikamu | Bompocsl st
HaBBIKAMH o Mo  MPOBEICHUIO | CAaYU 3a4eTa
MIPOBEICHUIO pacueToB u
pacueToB u BU3yQIU3allUl WX
BU3YyaIH3aIlil  MX pe3yNIbTaTOB  TIpHU
pe3ynbTaTOB  IpH MPOEKTUPOBAHUU U
MPOSKTUPOBAHUN U MOJICTTUPOBAHUHT
MOJIETTUPOBAHUU TEXHHYECKUX
TEXHHYECKUX CHCTEM
CHCTEM
4. COIEP/ KAHUE JUCHUIIJIMHBI
4.1. YueOHO-TEeMAaTHYECKHUH IIJIaH
Ounas popma o0yueHust
KoanyecTBO yacoB
Homep KOHTAKTHOM padoThl ¢
HaumenoBanue pasjgea,
Py0Gex | paznena, TeMI npenojaaBarejiemM
TeMbl IMpakTuy. JlaGopartop-
Jleknun
3aHATHA HbIe padoThI
PyGex 1 THUIOBBIE CTPYKTYpBl U CpEACTBA 5 i )
1 ABTOMAaTU3UPOBAHHBIX CHUCTEM




TEXHUYECKUMU
KOMILJIEKCBI
IPOrPaMMHBIX

YITPABJICHHS
00BEKTAMHU,
TEXHUYECKHUX
CPEJICTB.

n

Meroasl TEXHUYECKHE
cpencrsa IIPOTPaMMHO
yIpaBiIeMOro oOMeHa JaHHBIMU
Mexny OBM u  ycrpoiicTBaMu
yIpaBJI€HUs 00BEKTOM
ABTOMAaTH3AlNH.

)51

[TakeTbl TPHUKIATHBIX MPOTPAMM
MOJICIIUPOBAHUS CHCTEM
3 ABTOMAaTHU3UPOBAHHOTO

yIpaBJiICHUs TEXHUYECKUMHU
cpeacrBamu. Yacte 1: MathCAD.

20

Py0exHbiil KoHTposb Ne 1

PyGex

[TakeThl TPUKIAAHBIX MPOTPAMM
MOJICITUPOBAHHUS CHCTEM
ABTOMAaTU3UPOBAHHOTO
yIpaBJIeHUs TEXHUYECKUMU
cpeactBamu. Yacts 2: MATLAB
+ SIMULINK.

16

Py0exHbIil KoHTpoJib Ne 2

Bcero:

24

36

3aounasi gopma o0yueHust

Homep
pasaeda,
TeMbI

HaumenoBaHue pasjaeJa,

KonnyectBo yacos
KOHTAKTHOMH padoThI ¢
npenogaBarenaemM

TEMBbI

Jlexkuun

IIpakTHy.
3aHATHA

JlabopaTopHble
padoThI

[TaxeTsl TIPUKJIA/THBIX IporpamMm
MOJEIMPOBAHUS CUCTEM ABTOMAaTU3UPOBAHHOI'O

YIOpaBJICHUS] TEXHUYECKUMH CpeliIcTBaMu. YacTb
1: MathCAD.

ITakeTsl IMPUKITaIHBIX
MOACIINPOBAHUA
ABTOMATU3HUPOBAHHOI'O
TEXHUYCCKUMH CpE€acTBaMu.

MATLAB + SIMULINK.

IpOrpaMm
CUCTEM
YIIPaBJICHUS
Yacte 2:

Bcero:

00BEKTOB.

4.2. Conepskanue JIEKIIMOHHBIX 3aHATHI
Tema 1. Tunoevie cmpykmypsl u cpeocmea agmomMamu3upo8aAHHbIX CUCHIEM
OYHKIMOHAJIBHBIE KOMITIOHEHTHI ISl aBTOMATHU3allUM MCCJIEIOBAaHUN TEXHUYECKHUX

Oco0eHHOCTH ~ TPOEKTUPOBAHMUS

7

51

OCHOBHBIC

TpeOOoBaHUs

K




aBTOMATU3UPOBAHHBIM cUcTeMaM. [IpHHLMIBI MOCTPOEHUS aBTOMATHU3UPOBAHHBIX
cucteM. OOmas XapakTepuCTUKa CPEACTB YIPABICHUS B aBTOMATU3UPOBAHHBIX
CUCTEMaX,  OCHOBHble  KpuTepun  BbiOopa OBM  nmnga mocTtpoeHus
aBTOMATU3UPOBAHHOM cucTteMbl. TexHuueckwe cpencTBa OOpabOTKH, XpaHEHUs,
0oTOOpakeHus UH(OpMAlMU U BbIPAOOTKA KOMAaHJIHBIX BO3JAecTBUM. TexHuueckue
CpellCTBa TMOJy4YeHUs HHPOpPMALUU O COCTOSHUM OOBEKTa YHPABICHMS, NATYUKH,
U3MEpUTENbHbIE  MpeoOpa3oBaTev. TeXHUYECKHE CpEeACTBAa  MCIOJIb30BaHUS
KOMaHJHOM MH(pOpMAIMK U BO3JAEHCTBUS HA OOBEKT YIPABJICHHS, UCIIOJHUTEIbHBIC
YCTPOMCTBA, PETYIHPYIOLIUE OPTaHBbI.

Tema 2. MemoOwvl u mexHuueckue cpeocmea nPoPaAmMmHO20 00MeHa OAHHLIMU
mexcoy IBM u ycmpoiicmeamu ynpasnenus 00veKmom agmomamuzayuu.
[TpyHLIMIIBI OpraHU3alMd MPOTPAMMHO—YIIPABISIEMOT0 OOMEHA [aHHBIMH MEXKIY
OBM wu BY. OOmas Meroguka NIPOrpaMMHOIO YHOPABICHHS BHEIIHUMU
yCTpOMCTBAMM U OLIEHKM HX COCTOSIHMA. TeXHHUYecKue CcpeicTBa 0O0paboTKH,
XpaHeHUsI, OTOOpakeHus HHGOPMAIMK W BHIPAOOTKM KOMAHIHBIX BO3JICUCTBHIL.
TexHuyeckue cpeacTBa NOJyuyeHUs: HHHOPMALIUK O COCTOSTHUM O0BEKTa YIIPaBJICHHUS.
TexHuueckue cpeacTBa UCIOIb30BAHNUS KOMaHIHOM WH(OpPMAIIUK U BO3JIEUCTBUS Ha
OOBEKT yIpaBieHUs. AJIITOPUTMBI OJIHOKAHAJIBHBIX U MHOTOKAHAJIBHBIX HW3MEPEHUM

BXOJIHBIX CUTHAJIOB I10 TOTOBHOCTH YCTPOMCTBA U3MEPEHUS.

Tema 3. Ilakemul npuxinaonvix npozpamm (II11) onsa mooderuposanus cucmem
A8MOMAMU3UPOBAHHO20 YNPAGIEHUA MeXHUuYecKumu cpeocmeamu. Yacmo 1: 1111
MathCAD.

Pabora ¢ wMarpunamu. Apudmernueckue —omeparopsl.  Omneparopsl
npeoOpa3zoBanus MaccuBoB. CtanmaptHeie cpeactBa MathCAD miis pemrenus 3amau
nuHerHoW anreOpwl. [loctpoenme rpadukoB B MathCAD. 2D- u 3D-rpaduxkwu.
[lonsipubiit  rpadux. IlocTpoeHne rpadukoB KycOYHO-3aJaHHBIX  (DYHKIIMIA.
Hcnonb30BaHWE  paHXKUPOBAHHBIX MEPEMEHHBIX. TpaccUpoBKa U  PEIICHUE
ypaBHeHU# Tpaduuecku. BcerpoeHHble (yHKIMHM [Ji pEHICHUS OOBIKHOBEHHBIX
muddepeHnnanbubix  ypaBHeHui. JuddepeHnuanbapie  ypaBHEHUS TIEPBOTO |
BTOporo mopsiaka. Cuctemsl auddepeHuaibHbpIX ypaBHeHHH. Merton OJiinepa.
Pemiennie ypaBHEeHUN B YacTHbBIX NPoU3BOAHBIX. CTpyKTypa MOpOrpamMMsl.
[Iporpammbl ¢ BeTBIIeHUSIMU. [IporpamMmMupoBaHHE IUKIWYECKUX IPOLIECCOB.
PexypcuBnbie Borunciienus. OyHkunu n1octymna K ¢danam. DaitioBoe mpencTaBieHne
OTHOPOJHBIX  YHWCJIOBBIX M  HEOJHOPOJHBIX  MaccuBOB.  MojenupoBaHue
HEMPEpPhIBHBIX M HEJIWHEHWHBIX JUHAaMHuYeckux cucteM. OOmas cxema
CTPYKTypH3aUud HUH(pOpManuM O  NPUYMHHO-CIEACTBEHHBIX  B3aUMOCBS3SIX
JUHAMUYECKHUX MPOLIECCOB B 00BEKTaX MOJAEITUPOBAHHUS.

Tema 4. Ilakemul npuxnaonwvix npoepamm (I111) ons moodenuposanusn
cucmem agmoMamu3uPOCAHHO20 YRPAGICHUSA MEeXHUYECKUMU CPeOCH 8aMU.
Yacme 2: IIII MATLAB + SIMULINK.

Hasnauenue u coctaB cuctembl Matlab. OcHoBbI paboTel B Matlab. Betpoennsbie
byHKIMU 11 ApruMEeTHUECKre BBIYHMCIEHUS, paboTa ¢ MacCHBaMH, IMOCTPOEHUE U
penaktupoBanue rpaduxoB. Pabora ¢ M-daiimamu. OCHOBBI MPOTPaMMHUPOBAHUS B



Matlab. Pa6ora B Simulink. TIloctpoenue Om0K-cxem.
Ornepanuu ¢ 6JI0KaMHu.

4.3. JIabopaTopHble 3aHATHS

Beigenenue 0OBEKTOB.

HopmaTuB BpemMeHH, Yac.
Homep .
HanmenoBanue pasaena, | HammeHoBaHue J1aGopaTopHOii
pasnena, Ounas 3aounas
TeMbI padoTbI
TeMbl ¢popma ¢opma
00yueHust 00yueHust
[TakeTst npukiaaueix | [IpeacraBnenue pe3ynbTaToB
IIpOrpaMM MOJEJINPOBAHUs | BBIYUCICHUN. Y IIpaBICHUE 4 1
CUCTEM BBIYHCIICHUSIMU
ABTOMATU3UPOBAHHOTO Pabora ¢ wMarpumamu U
YIPaBIEHUS TEXHUUECKUMU | BekTopamu B MathCAD.3anaun 4 1
cpeactBamu.  Yacte  1:| nmHelHOM anreOpsI
3 MathCAD. Cosnanrie rpauKoB B
MathCAD. /IpymepHble rpaduku 4 0,5
Y TpeXMepHble rpadku
Bcerpoennnie byHKIIH
MathCAD IS pelieHus
OOBIKHOBEHHBIX ~ypPaBHEHUH U 4 0,5
cucteM.  Pemenne  cucrem
T hepeHIMATBHBIX YPaBHEHUIA
[IepBas porpamMma u
o0paboTka WHpOpMALMK U3 2 0,5
BHEITHETO (aiiya
Hukisr u OTepaTopBhl.
[IporpaMMbl ¢ BETBJIEHUSIMU U 2 0,5
PEKYpPCUBHBIE BBIYMCICHUS
axersi S — [IpuMeHeHne npPOrpaMMHOIO
P g raKeTa MATLAB npu
MPOrpaMM MOJICTUPOBAHUS 8 2
MOJICJIMPOBAHUU TEXHUYECKUX
CUCTEM
cucrtem» Yacts |
4 ABTOMATHU3UPOBAHHOTO
ABJICHISL TeXHITUCCKIMI [Ipumenenne mTPOrpaMMHOTO
yrp raKera MATLAB npu
cpencrsamm.  Hacts 2 MOJICJIMPOBAHUU TEXHUYECKHUX 8 2
MATLAB + SIMULINK. ACIHD
cucrtem» Yacts 11
Bcero: 36 8

4.4. KonTposabHas padora (114 3204H0i popMbI 00yUeHH)

KontponbHas pabora Ha Temy «lIpruMeHeHHE CHUCTEMBI KOMIBIOTEPHOMN
anreOper MathCAD st MH)KEHEpHBIX PacdyéToOB» C WHAMBHIYaTbHBIM BapHAHTOM
3aJlaHusl, BbIOMpPAEMbIM IO CyMMe€ JBYX MOCIHEAHUX HUGP 3a4€THOM KHWXKKHU, U
BKJIIOYatonass B ce0s YNpaKHEHUs U3 Pa3esioB aireOpbl, pacCMOTPEHHBIX Ha
JEKUMSIX U 3aHATUAX KOHTAKTHOM paloThl C MpenojaBaTeieM, TaKhe Kak pelleHUs
CUCTEM ypaBHEHHI METOJIOM 00paTHOM MmaTpuilbl, MeTogoM ['aycca, mpu momoinu
BCTPOCHHBIX (YHKIIMH, TOCTpOeHUE rpadKoB (PYHKIUH, BBIYUCICHUN HHTETPAJIOB
YUCJIEHHO U aHAJUTHYECKHU.

5. METOANYECKHUE YKA3AHUA JIAA OBYUYAIOIIIUXCA
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1O OCBOEHUIO JNUCHUIIJINHBI

[Ipu mpociymMBaHUK JICKIIHMA PEKOMEHIYeTCS B KOHCIIEKTE OTMEuYaTh BCE
Ba)XHBIC MOMEHTBI, Ha KOTOPBIX 3a0CTPsieT BHUMaHHUE IMperoaBaTellb, B YaCTHOCTU
Te, KOTOpbIC HAIpaBJICHBl HAa KAYeCTBEHHOE BBHITIOJHCHHE COOTBETCTBYIOIICH
J1a60paTopHOI PabOTHI.

[peroaBatesnieM 3ariaHUPOBAHO UCTIOIB30BAHKE TIPH YTSHUH JICKIIUIA TEXHOJIOTUH
y4eOHOi auckyccur. [loaTomMy pekomeHmyercss (pUKCHpOBaTh IJisi CeOs WHTEPECHBIC
MOMEHTBHI C LENBI0 MX aKTUBHOTO OOCYKJICHUSI Ha TUCKYCCHU B KOHIIE JICKIIUH.

3amoroM Ka4yeCTBEHHOTO BBIMOJIHEHHUSI JTAOOPaTOPHBIX paboT  sBISETCA
CaMOCTOSITeNIbHASL TOATOTOBKA K HUM HaKaHyHE MyTeM MOBTOPEHHUS MaTepHalIOB
Jexiuii. PekoMeHayeTcsi MoArOTOBUTH BOMIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAHUTH
UX C IIperoaBaTesieM B Hauaje 1abopaTopHOi paboThI.

[IpenogaBaTeneM 3alIaHUPOBAHO MPUMEHEHHE Ha JTAOOPATOPHBIX 3aHATHUSIX
TEXHOJIOTUI pa3BUBAIOIIEHCS KOOIEpaIuu, KOJUIEKTUBHOTO B3aMMOJICHCTBUS,
pa3bopa KOHKpeTHbIX cuTyamnuil. [loaToMy mnpuBETCTBYeTCS TPYNIIOBOM METO]
BBITIOJIHEHUS JIAOOPAaTOPHBIX PaOOT W 3alllUTHl OTYETOB, a TAKXKE B3aMMOOIICHKA U
00CYXXJIeHHE PE3YJIbTATOB BBIMOJIHEHUS JIA0OPATOPHBIX padoT.

JUis TeKyIero KOHTPOJs YCHEBAaeMOCTH IO O4YHOM (opMe oOydeHus
Mperno/iaBaTesieM UCIOJIb3yeTcsl 0aUIbHO-PEHTHHTOBAsI CUCTEMa KOHTPOJIA U OIICHKU
aKaJeMUYeCKOM aKTHUBHOCTH. [l09TOMYy HACTOATENHHO PEKOMEHAYETCS THIATEIHHO
npopabaTeIBaTh MaTeprail AUCUUTUIMHBI P CAMOCTOSITENIBHON paboTe, y4acTBOBATh
BO Bcex ¢opMax OOCYXICHHA W B3aUMOJCWUCTBUA, KaK Ha JEKIHUSIX, TaK M Ha
7a00paTOPHBIX 3aHATUSAX B IENSIX JIYYIIErO OCBOCHHUS Marepuala ¥ IMOJy4eHHUs
BBICOKOM OILIEHKH T10 Pe3yJIbTaTaM OCBOCHUS JUCUIUTUINHBI.

BeimonHenne  caMoOCTOSITENbHON — pabOThl  MOIPa3yMEBAECT CaMOCTOSATENILHOE
U3y4deHHUEe Pa3/IeNoB AUCIUILUIMHBI, TOATOTOBKY K Ja0OPAaTOPHBIM 3aHATHSIM, K PYOSKHBIM
KOHTPOJISIM (11 OOYyJaroIuXcsi O4HOU (pOpMBbI OOyUEHMS), BBITOJIHEHUE KOHTPOJIBHOMN
padoTHI (11 00yJarOIIUXCs 3a09HOM (hOPMBI OOYUEHUST ), MOATOTOBKY K 3a4ETYy.

Pexomenmyemass TpynO€MKOCTh CaMOCTOSATENBHON pabOThl MpeCcTaBlieHa B
Tabnuue:

PexoMeHyeMblil pesKMM CaAMOCTOATEIbHOM padoThl

Pexomennyemast
TPYAOEMKOCTb,
HauMeHoBanue aKaj. Jac.
BH/IA CAMOCTOSATEJILHOM padoThI Ounasn 3aounas
dopma dopma
o0yyeHusi | oOy4eHus
CamocrosiTe/IbHOE H3yYEeHHE TeM TUCHHUILINHBI: 16 54
CoBpemMeHHOE  MaTeMaTH4ecKoe  IporpaMMHOe  olecredeHue. 1 5
OCHOBHbBIE BH/IbI, BO3MOYKHOCTH U 00JIACTH MPUMEHEHHSI
bazoBbie MOHATHS CHCTEMbI KOMIbIoTepHOU anredopsr MathCAD 1 5)
[Tpumenenne yHuBepcaibHOrO Maremaruuyeckoro makera MathCAD 1 5
JUIS pellieHus 3a71a4 anreopbl
Pabora c¢ rpadukoii. I['paduxkm KycouHO-3aJaHHBIX (QYHKIIHH, 1 5
peleHre ypaBHeHUH rpaguuecKu
Pemenue cucreM 0OBIKHOBEHHBIX MU (epeHIMATbHBIX YPaBHEHUN U 1 5
yYpaBHEHM B YaCTHBIX TPOM3BOIHBIX
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[TporpammupoBanue u 00paboTKa BHENTHUX (haiiioB 1 5

[IpumeneHne BCTPOEHHBIX (YHKIUH IJIs pElICHHs] TUIIOBBIX 3aaad 5 5
MIPOEKTUPOBAHUS CPEJICTB U CUCTEM aBTOMATHU3ALUU

ba3oBble 37€MEHTBI MATEMATUYECKOTO MOJIEIMPOBAHUS PA3TUUHBIX 5 5
CUCTEM

Knaccudeckne ¢GopMbl MaTeMaTHYeCKHX MOJENeH  CKaISPHBIX 5 5
JUHAMHAYECKHX CUCTEM

MaremaTuueckue MOJENM JUHAMHYECKUX CUCTEM B MPOCTPAHCTBE 5 5
COCTOSIHHMI

Marematuueckue MOJAENTH JUHAMHYECKHX CHUCTeM B  (dopMme 5 4

MPOOJIEMHBIX MaTPHII

IMoaroroBka k J1a00paTOPHBIM 3AHATHAM
(o 1 gacy Ha Kaxj0e 3aHsATHE — O4Has popMa 8 8
1o 2 yaca Ha KaXJi0e€ 3aHATHE — 3a04Hasi opma)

IHoaroroBka k py0eKHbIM KOHTPOJIAM

(o 2 Jaca Ha KaxJbIil pyoex) ° )
BrinoJiHeHHEe KOHTPOJIbHOM padoThI - 18
IHoaroroBka K 3a4ery 18 18

Bcero: 48 98

6. ®OH/I OHEHOYHBIX CPE/ICTB
JJIAA ATTECTALIUU 11O JUCHUTIJINHE
6.1. IlepeyeHb OLICHOYHBIX CPEICTB
l. bannpHO-peUTHMHIOBas CHCTEMa KOHTPOJS W OLEHKM aKaJeMHUYECKOU
akTuBHOCTU oOyyatomuxcs B KI'Y (aist ounoit hopmbl 00yueHMs)
2. KontponbHas padota (11 3a09HOM (HOpMBI 00yUIEHUS)
3. OtyeTsl 10 JIabOpaTOPHBIM paboTam
5. Bank 3amanuii k pyOekHbiM KoHTpossiM Ne 1, Ne 2 (mnms ouHo#l opmbl
OOy4JeHMSI)
6. baHk sK3aMEeHAIIMOHHBIX OUJIETOB K 3a4eTy

6.2. Cucrema 0a/LUIbHO-PETUHIOBOV OLIEHKH
patoThl 00Yy4AOIIUXCH M0 JUCHUILINHE

Ne | HauMeHoBaHHe | Conepxanne
Ounas popma o0yueHMsI
1 | Pacmpenenenue Pacripenenenne 6ayion
6aiuios 3a Beoimonaen
CEMECTPHI 110 He u
BHIAM y4eOHOM Bun IMocemenn 3anmra PyOexnbiii | PyGexnsiit | PyGexHbit
paboTsl, CPOKU yueOHoH - OTYETOB IO KOHTPOJIb KOHTPOJIb KOHTPOJIb 3ayer
cpaqn yaeOHoH paboTHI: naboparop Nel Ne2 Ne3
paboTer HbIM
(moBoasiTCS A0 5 paboram
cBe/IenHsI sl B (R ) Jlo 32 Jlo 13 Jlo 13 JTo 30
ol0yuamommxcs OUCHKA.
HA NepBOM 12 8
y4eGHOM [Mpumeua JICKITHHA naboparo Ha 8-ii Ha 12-i1
3aHATHH) HUA: no 1 PHBIX JIEKIIUN JIEKIIUN
Gay pabor 1o
4 banna
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Kpurepnii nepecuera
0aJJTOB B TPATUITNOHHYIO
OLIEHKY IO UTOTaM paboThI B
CEMECTpE U 3a4eTa

60 u MeHee 0aJUI0B — HE3AYTEHO
61...100 — 3aureHO

Kpurepuu nomycka
MPOMEKYTOUHOM
aTTeCTalluH,
BO3MOYKHOCTH TOJTYYCHHS
aBTOMATHUYECKOTO
JK3aMeHa
(’K3aMeHAITMOHHOMN
OLICHKH) MO TUCIUILINHE,
BO3MO>KHOCTD MTOJTYYCHUS
OOHYCHBIX 0aJJIOB

Jns orrycka K IpOMEeXXKyTOYHON aTTeCTalluy 110 TUCIUIITHHE
3a ceMmecTp (3aueTy) OOydJaromuiics MOJDKEH HaOpaTh MO HTOraMm
TEKylIero M pyOeKHOro KoHTpojel He MeHee 51 Oamna .B ciyuae
ecnu oOydJaromuiics HaOpan meHee 51 Oaia, TO K aTTeCTallMOHHBIM
UCTIBITAaHHUSAM OH HE JOITyCKaeTcs

Jns momydeHuss ~— 3adera 0Oe3 MPOBEACHHS MPOIETYPHI
MIPOMEXYTOYHOH aTTeCTaluy 00yJaromeMycsi HeoOXonuMo HaOpaTh B
XOJIe TeKyIIero u pyOeXHBIX KOHTposiel He MeHee 61 Gamma. B aTom
cily4ae HWTOT OaUTbHOW OIEHKH, IMONydaeMod oOydaromumcs 0e3
MPOBENICHHUS MPOLEAYPbI TPOMEKYTOUHOH aTTECTALNH, OTPENEIIETCSI
M0 KONMWYecTBY OayioB, HaOpaHHBIX MM B XOA€ TEKYLIEro H
pyOexHBIX KOHTponed. IIpu 3TOM, Ha yCMOTpeHHE HperoaaBaTels,
OajuibHas OlLEHKAa 00y4aromerocs MOKET OBITh MOBBIIICHA 32 CYET
MOJIy4CHUA JOITOJTHUTCIIBHBIX 63HHOB 3a AKaACMHUYCCKYIO
aKTUBHOCTb.

OO0yJatomuiics, UMEIOIIUN TIPaBO Ha IMOJyYeHUE OIeHKH 0e3
NPOBENCHUS NPOLEAYPHl IPOMEXYTOUYHOM AaTTECTALlUM, MOXKET
TIOBBICUTH €€ IyTeM CIa4d aTTeCTallMOHHOTO MCIBITaHus. B ciydae
MOTy4YeHUs] 00yJaromuMcs Ha aTTeCTAllMOHHOM HcTibITanny ) 6ayuioB
HUTOT OaJJILHOM OLIEHKH 10 JUCLUILIMHE HE CHIXKAETCS.

3a akageMH4YeCKyl0 aKTHBHOCTb B  XOJI€ OCBOCHHS
JMCIMIUIMHBL , ydacTHe B Yy4eOHOH, Hay4HO-HCCIIEIOBaTEIILCKOM,

CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOM 51 0OIIECTBEHHOMH
JNEATCIILHOCTH  OOydYaroIieMycs  MOTYT  OBITh  HAUWCJICHBI
JOTIOJTHUTEIbHBIE (il MakcumanbHoe KOJINYECTBO

JIOTIOJTHUTENTLHBIX OAJIOB 32 aKaJeMHYCCKYI0 aKTHBHOCTh IO OJHOM
IucauIuinae cocrasiiser 30.
OcHOBaHMEM IS TONYYCHUS JOMOMHHUTENBHBIX 0asioB

SIBJISIEOTCSL:
- BBIITIOJTHCHUC JOIIOJTHUTECIJIBHBIX 3a}:[aHHI7[ 110 JUCHUITIIINHE
JIOTTOJTHUTENTEHBIE OB HAUUCITAIOTCS MTPEIoaaBaTeeM;

- ydacTHe B TCUYCHHE CeMecTpa B Yy4eOHOW, Hay4dHO-
HCCIIEIOBATENILCKOM,  CMOPTHBHOMW,  KYJIbTYpHO-TBOPYECKOW W
obmecTBeHHON nearensaoctd KI'Y.

®opmbl U BUABI y4eOHOMN
paboThI s
HEYCITeBAOIINX
(BOCCTaHOBHBILIUXCS HA
Kypce 00y4eHHsT)
oOyJaromuxcst It
TTOJTY9CHUS
HEJOCTAIONNX 0aIJIOB B
KOHIIE CeMecTpa

B ciydae ecnu kK MpOMEXKYTOYHOM arTecTanuu (3a4eTy) HabpaHa cymma
Menee 51 Oamra, oOydaromeMycsi HEOOXOMMMO HaOpaTh HEIOCTAroIee
KOJIMUYECTBO OAJIIOB 3a CYET BBITOIHEHUS TOMOJHUTENLHEIX 3a1aHHH, 10
KOHIIa TIOCTIeTHEH (3a4€THOI) HeNlelT ceMecTpa.

JIukBU#anMs aKkaJeMUUECKUX 3aI0/DKEHHOCTEN, BO3HUKIINX H3-3a
pasHOCTH B Y4YeOHBIX ILUIaHaX Ip TIEPEBONEC WJIM BOCCTAHOBJICHHUH,
MPOBOJIUTCS IIyTEM BBITIOJIHEHUS JOMOJHUTEIIBHBIX 3aaHuii, Gopma U
00bEM KOTOPBIX ONPEIEISIETCS PETIOaBaTeIeM

6.3. Ilpouenypa oueHUBaHHUS Pe3yJIbTATOB OCBOCHHS JUCHUILIUHbBI

B kadecTtBe pyOeXKHBIX KOHTpOJICH WCHONB3yeTcsa Takas ¢Gopma, Kak
BBITIOJIHEHHUE TI0 BapraHTaM Ha0opa 3a/JaHWii, aHAJOTUYHBIX TEM, KOTOpBIC ObLIN
pacCMOTpPEHbI Ha JIEKIHUSAX U JabopaTOpHBIX ¢ mpemnojaBarenem. llenp sTtoro —
OTIpEJICIICHUE TEKYIEro YPOBHS 3HAHWUN O0YYaIOIIUXCs, a TAKKE CTETICHH YCBOCHUS
JIEKIIMOHHOTO Marepuaia. 3afaHusi cocTosIT w3 3 BapuaHToB HabopoB mo 10
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MPUMEPOB B KaxaoM. Ha BbeIMONIHEHHE paOOTHI NIPH MEPBOM U BTOPOM PYOEIKHBIX
KOHTPOJISIX OTBOJAUTCA BpeMs HE MeHee 90 MUHYT.

[IpenonaBatens oOlEHUMBAeT B OalaX pe3yjbTaThl BBIMOJIHEHUS KaXJIOTO
pyOEKHOTO KOHTPOJISL M 3aHOCUT B BEIOMOCTh yu€Ta TeKyllel ycrneBaeMocTH. Ecnu
3aJlaHus BBITIOJIHEHBI 0€3 OIIMOOK, TO OHHM OLIEHUBAIOTCA B 13 0aiioB Ui KaXa0ro
pyOEKHOTO KOHTPOJISL.

HUroroBas  arrecranmus  pa®oThl  oOydarmOmMXcs MO  JUCHUILIMHE
«ABTOMATU3UPOBAHHBIC PACUYEThl B TEXHUYECKUX CHUCTEMax» IPOU3BOJIUTCS IO
OowieTraMm, COJEpKallldM BOMNPOC U JIB€ 3aJayd. 3a KaXKIblil NpaBUJIbHBIA OTBET
oOyuaroruiicss momydaer 10 6amnoB. Bpems, oTBoguMoe Ha MOATOTOBKY U yCTHBIN
OTBET, COCTABJISAET | aCTPOHOMHUYECKHII Yac.

Pe3ynbTaThl TEKyIIETO KOHTPOJS YCIIEBAEMOCTH UM 3adeTa 3aHOCSTCS
IpernojaBareyieM B 3K3aMEHAlMOHHYIKO  BEJIOMOCTb, KOTOpas CJHaeTcs B
OpraHW3allMOHHBIA OTAEN HWHCTUTYTa B JIEHb 3a4€Ta, a TaKKE BBICTABIAIOTCA B
3a4ETHYIO KHIKKY 00Yy4aromerocs.

6.4. IIpyMepbI OLIEHOYHBIX CPEACTB IS PyOeKHBIX KOHTPOJIeil U 3aueTa

Ipumep 3apanus 11 pyoe:KHOro KOHTpoJiA 1:

a) B mporpamme MathCad pemmth cuctemMy ypaBHEHHUI METOJIOM 00paTHOM
MaTpHITEl 1 MeToIoM ['aycca, caemaTh MpoBEPKY.
0) B nporpamme MathCad pemuth cuctemy npu BCTpoeHHOU GyHKIHHU 1solve

IIpumep 3aganus 11 pyoesKHOT0 KOHTPOJIS 2:
B nporpamme MathCad u306pa3uts rpaguk KycouHO-3aJaHHON (DYHKIIUN

Coznatp (aitn ¢ MOJIEeNBI0 KOJIeOATENIbHOTO 3BEHA (PUCYHOK 2) U U3YYHTh
MoJzieb. 3amMcath ypaBHeHHE Mojaenu. Onpenenuth mapaMeTpbl MOIEIUPYEMBIX
AJIEMEHTOB M HaudajbHbIE YCIOBUS B cxeMme. 3MeHuTh HadanbHbBIE YCIOBUSA U
napameTpbl MOJIeN 0 coOCTBEHHOMY yeMoTpenuto. [loctpouts JIAUX u JIOUYX.

Integratord

Produzt?  Gain ol L
[Tapamerpsr cxemsl: Kk = 10, T=0,05, { =0,5
IIpumMepHBIii CIMCOK BONMPOCOB K 3a4eTy
1. O630p COBpEeMEHHBIX CPEICTB aBTOMATHU3AIlMA MaTEMaTHYECKHX PACUETOB M HUX
rpaduyueckoil BU3yalin3anuu.
2. YucioBo#l, CTPOKOBBIM, JOrMYeCcKUid TUI JaHHBIX. llepemenHbie, (QyHKIMH —
JIOKaJIbHBIE U TII00aIbHBIC OTIPEACTICHUSI.
3. Omeparopbl: CyMMHUpPOBaHHE U TiepeMHOXeHue, auddepeHIupoBaHne U
UHTETPUPOBaHUE, TPEOOpa30BaHKE BHIPAKEHUH.
4. Pabora ¢ maTpuriamu. ApudMeTHIeCKHe OmepaTopshl.
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5. Pabota ¢ marputiamu. OrniepaTopbl mpeoOpa3oBaHUSI MACCHUBOB.

6. Crannaptasie cpeactsa MathCAD anis penieHust 3a1a4 JIMHEHHOM anreOpsl.

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

8. IToctpoenue rpaduxoB B MathCAD. IomnsipHbiii rpaduk.

9. IToctpoenue rpadpuxkoB B MathCAD. Iloctpoenue rpaduKoB KyCOUHO-3aJaHHBIX
GyHKIUH.

10. Tloctpoenue rpadukoB B MathCAD. Hcmonb3oBaHne paHKHPOBAHHBIX
MIePEMEHHBIX.

11. Tloctpoenue rpadukxoB B MathCAD. TpaccupoBka W pemieHHE ypaBHEHHIA
rpaduyecku.

12. BctpoeHHble (QYHKIMHM ISl pEIICHUS OOBIKHOBEHHBIX AU(QepeHIInanbHbIX
ypaBHeHu#. JluddepeHnuanpabie ypaBHEHUS IEPBOTO U BTOPOTO TOPSIKA.

13. Cuctems! nuddepeHmanbHbIX ypaBHeHUH. MeTtoa Diinepa.

14. Cuctemsbl nuddepeHIraibHbIX YpaBHEHUH.

15. Pemienue ypaBHEHH B YaCTHBIX MMPOU3BOIHBIX.

16. CtpykTypa nporpammsl. [IporpaMmMel ¢ BETBICHUSIMHU.

17. TIporpaMMupoBaHue IUKINYECKUX TTPOLIECCOB. PEKypCUBHBIE BHIYUCIICHUS.

18. ®ynkiuu gocryna K (aitiiam. dainoBoe npeacTaBIeHUE OJTHOPOTHBIX YUCIOBBIX
MacCCHBOB.

19. ®dysknuu goctyma K dainaMm. dDaigoBoe MNpeacTaBICHHE HEOTHOPOIHBIX
MacCHUBOB.

20. MonenupoBaH#e HETIPEPBIBHBIX M HEIMHCWHBIX THHAMHUIECKUX CHCTEM.

21. OOmast cxema CTPYKTypu3aluu HWHGOpPMAUKA O TPUYUHHO-CIEICTBEHHBIX
B3aMMOCBS3SX TUHAMHYECKHUX MPOIIECCOB B 00BEKTAaX MOACIUPOBAHNA.

3ajanus 11 BbINOJHEHUS J1a00pPaTOPHBIX padoT

Ha nabGopaTopHblx 3aHATHUSX OOydaroliuecss BBIMOJHSIOT —3aJaHusl 10
MaTeMaTUYECKHUM  BBIYUCJIEHUSAM,  COOTBETCTBYIOIIME  TEME  aKTYaJlbHOTO
JIEKIIMOHHOTO 3aHSTHUS W aHAJOTUYHBIE TE€M, KOTOPBIE COJAEPKATCS B KOHTPOJIbHOM
pabore.

KonrpouabHasi padora 11 o0yyarommxcs 04Hoi ¢popmbl o0yueHus (aJis
HEYyCIeBaKIIUX)

OOyuarompecs Oo4HOM  (oOpmMbl  OOy4YEHHUS  BBINOJHAIOT  JIOMAUIHIOKO
KOHTPOJIbHYIO pa0oTy. BapumaHT MHAMBUAYaIbHOM KOHTPOJBHOW BBIOMpaeTcs IO
cymme nByX mocienuux uudp 3au€tku . KontposbHas pabora BKIOUaeT B ceOs
3aJlayd Ha HaXOXJACHUE KOPHEHW CHCTEM YpaBHEHUI METOJOM OOpaTHOW MaTpHIIbI U
MeronoM l'aycca ¢ mocinexyromied IIPOBEPKOM, BBINOJIHEHUE JIEWUCTBUM HaJ
MaTpHUIlaMH, TOCTPOCHUN TpaduKOB 3amaHHBIX (YHKIWNA, HAXOXKICHUS KOpPHEU
yYpaBHEHUH B CHMBOJIBHOM BHUJE M TpaQHUuecKkH, a TakXe HamnucaHus ydeOHOU
pOrpamMMbl Ul PEIIEHUs THUIOBOW 3aJayd NPOEKTHPOBAaHUSA CPEICTB M CHUCTEM
aBTOMATH3AaLIHNH.

7. OCHOBHASA U JOINOJTHUTEJBHAS YUYEBHAS JIMTEPATYPA
7.1. OcHOBHAasI yueOHasl IUTEPaATypa
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1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YuyebHoe mocobue. —
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2. Pakutun, B. U. PykoBOJACTBO 1O METOJaM BBIYMCICHHN W TPUIIOKEHUS
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—400 c.

2. Ilucemennsiii JI.'T. KoHCIEKT JNEKUMH MO BBICHICH MaTE€MaTHKE: MOJIHBIM
kype / . T. Ilucemennsiit. — 4-e uzn. — M.: Aiipuc-nipecc, 2006. — 608 c.

3.  MoaenupoBaHie  MPOIECCOB  YIPABICHUS B  MHTEIUIEKTYaJbHBIX
U3MEpUTENbHBIX cucTemax [DnekrpoHHsid pecypc]| / E.B. Kamns, B.C. Ky3eBanos,
B.II. IIlepuyk - MockBa: @uszmatiur, 2009. - 512 c. — Hoctyn u3z ObC
«znanium.com»

8. YHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCA
1. KapnoB E.K. Meroanueckue yka3zaHds K KOMIUIEKCY JIaDOpAaTOPHBIX H

pakTUYecKux padboT nmo kypey «OcHOBBI UHKeHEpHBIX pacuétoB» // E.K. Kapmos.
Kypran: KI'Y. 2017. - 65 c.

9. PECYPCbI CETU <MHTEPHET»,
HEOBXO/UMBIE JJI51 OCBOEHUSA JUCIHUIIJIMHBI

1. OdummanbHpiii caiT (UpMBI-pa3pabOTYUKa CHCTEMBl KOMITBIOTEPHOMN
anreoper MathCAD. http://www.ptc.com/engineering-math-software/mathcad

2. OO6pa3oBaTtenbHbII MaTeMaTUYECKUI cair EXPonenta.ru.
http://www.exponenta.ru/soft/Mathcad/Mathcad.asp

3. OdunmanbHbIi dbopym bupmbI-pazpaboTurka MathCAD.
https://www.ptcusercommunity.com/community/mathcad

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

10. TH®OPMAINIMOHHBIE TEXHOJIOI'NH,
IMPOI'PAMMHOE OBECIIEYEHHE
N THOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMBbI
1. ObC «Jlanby
2. ObC «KoHCYIbTaHT CTYJEHTa»
3. BBC «Znanium.comy
4. «"apaHT» - CIipaBOYHO-TIPABOBasi CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JUCLHUTIIMHBI
MaTepI/IaJIBHO-TGXHI/I‘ICCKOe obecrieyenue 110 peainu3anyu AU CHUITIIINHBI
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ocyulecTBisiercss B cooTBercTBUM ¢ TpeOoBanuamMu PI'OC BO mno panHOU
00pa30BaTeIbHON IPOrpaMMe.

12. JJISA CTYAEHTOB, OBYYAIOLINXCA C UCITOJIB3OBAHUEM
JINCTAHIIUOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI U
[Ipy  uCnonb30BaHUM  BJIEKTPOHHOTO  OOYYEHHUS] W JAUCTAHIMOHHBIX

oOpazoBarensHbiXx TexHoONOTHH (mamee D0 u JIOT) 3aHATHS TOJHOCTHIO WIIA
YAaCTUYHO MPOBOIATCA B pekume oHiaiiH. OObeM JUCHUIUIUHBI U pacipeesicHue
Harpy3ku 1o Buaam paboT coorBerctByeT 1. 4.1. Pacmpenenenue 0amioB
COOTBETCTBYET M. 6.2 1100 MOXET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadeapel, B cinydae nepexona Ha D0 um JIOT B mponecce oOyueHusi. Pemienue
Kadeapbl 00 HMCHOJB3YEeMbIX TEXHOJIOTHSIX W CUCTEME OIICHUBAHUS JOCTHKECHUM
oOy4JaronMxcss MNPUHUMAETCS C YYETOM MHEHHUs BeIylIero mpernojaBareis u
JIOBOJIUTCA IO CBEACHUS 00yUarOIINXCA.
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[MTPMJIOXKEHUE 1

AHHOTaIMs K pabodeil mporpaMmme JUCIHUILUIMHBI
«ABTOM&TI/IBI/IpOBaHHBIe paC‘-ICTBI B TCXHHUYCCKHUX CUCTCMAX»

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

TpynoemkocTs aucturivHbl: 3 3E (108 akageMuuecKkux 4acoB)
Cemectp: 4 (ounas popma 00ydeHus1), 5 (3a0unHast popma 00ydeHUS)
dopma NpOMEKYTOUHOM aTTECTAUMU: 3a4ET

Conepxxanue TUCIUILTAHBI

CoBpeMeHHOE MaTeMaTUYeCKoe mporpaMMHoe oOecrieueHre. OCHOBHbBIEC BU/IBI,
BO3MOXXHOCTH M 00JacTy MpUMEHEeHHs. ba3oBbie MOHATHS CUCTEMBI KOMITBIOTEPHOU
anreopsl  MathCAD. IlpumeHeHuEe YHHBEpPCAJbHOTO MAaTEMaTHYECKOTO MaKeTa
MathCAD nnst pemenust 3agad anreOpsl. Pabota ¢ rpadukoit. I'paduku KycouHo-
3aJlaHHbIX  (PYHKIUH, pelieHue ypaBHeHUM rTpaduuecku. Pemenwe cucrem
OOBIKHOBEHHBIX AU (dEepeHIInaIbHbIX YpPaBHCHMM U YpaBHEHHUH B YaCTHBIX
npou3BoAHBIX. [IporpammupoBanue u oOpaboTka BHemHUX (aiinoB. [IpuMenenue
BCTPOCHHBIX (DYHKITMI JJIsi PEIICHHS TUIIOBBIX 3a7a4 MPOCKTUPOBAHMS CPEACTB U
cucteM aproMmatu3anuu. Haznauenue u coctaB cucrembl Matlab. OcHoBbl paGoThI B
Matlab. Bcrpoennbie ¢yHkuuu s ApHUPMETHUECKHE BBIYMCICHUSA, paboTa C
MaccMBaMH, IOCTPOCHHE U peAakTupoBaHue rpaduxoB. Pabora c¢ M-daitnamu.
OcHoBbl niporpammupoBanust B Matlab. Padora B Simulink. TTocrpoerne 6iok-cxem.
Brinenenue o0bexkToB. Oneparuu ¢ 0J0KaMHu.
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JIMCT
perucTpanuy U3MeHeHu i (10MoJTHeHuil) B pado4y0 NporpaMmmy
yueOHOH TUCIUIIMHBI

«ABTOM&TI/IBI/IpOBaHHBIe pacdCThbl B TCXHUYCCKUX CUCTCMAX»

N3meHnenus / nonojiHeHUs: B padouyo nporpaMmmy
Ha20 /20 y4eOHwblii roa:

OTBETCTBEHHBIN MTPENO/IaBaTEeINb / ®.1.0. /

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

3aBenytomuii kadenpoi « _» 20 T.

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

OTBeTCTBEHHBIN MIPEMNO/IaBaATEIb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HA 3aceaHuM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenytromuii kadenpoit « _» 20 T
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