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1. OFBEM JJUCHHUIIJIMHBI
Bcero: 3 3auétnpix equnun Tpyaoémkocty (108 akageMruueckux 4acoB)

Ounas popma o0yueHust

N Ha Bcro Cemectp
By yueOHol paboThl
JTUACIUIUIUHY 4

AyIuTOpHBIE 3aHATHS (KOHTAKTHas padoTa ¢

npemnojaaBarejieM), BCero 4acon 60 60

B TOM 4HCJe:

Jlexkuun 24 24
JlaboparopHbie paboThI 36 36
CamocrosiTesibHas padoTa, BCero 4acoB 48 48

B TOM YHCJIC:

IToaroroBka k 3auery 18 18

Jlpyrue BUJbl CAMOCTOSITENIbHOU PabOThI 30 30
(caMOCTOATEIBbHOE N3YUYEHHE TEM (Pa3esIOB) IUCHUILIMHDI)

Bua npoMexyToO4HOM aTTeCTANMHU 3ader 3ager

Oﬁmaﬂ TPYAOEMKOCTDb JUCHUIIJIMHBI U TPYA0EMKOCTD IO

108 108
ceMecTpaMm, YacoB
3aoyHan popma obyueHuUs
Bun yuebnoit paboTsl Ha scro Cemecrp

JTUCHUTUTAHY 5
AyIuTOpHBIC 3aHATHS (KOHTAKTHasA padoTa ¢
npenojaaBartejieM), BCero 4acon 10 10
B TOM YHCJI€:
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
JIpyrue BHIBI CAMOCTOSITENEHON paboThI 62 62

(caMOCTOSATENbHOE N3YUYEHHE TEM (pa3JesIoB) NUCHHUIIINHBI)

Buja npoMeKyTOYHOM aTTeCTAlHU 3ayer 3ayer

OO0mast Tpy10eMKOCTb JMCUUILIHHBI U TPYA0E€MKOCTh I10 108 108
ceMecTpaM, 4acoB




2. MECTO JAUCHUIIJIMHBI
B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

JucuuniavHa «ABTOMATU3UPOBAHHBIE PaCUeThl B TEXHUYECKUX CHCTEMAX)
OTHOCHUTCS K 4acTH, (HOopMUpPYEeMOW y4YaCTHHKaMH OOpa30BaTeIbHBIX OTHOIICHUI
osioka b1. SIBisieTcss TUCIUIUIMHOMN 110 BEIOODY.

N3yuenne  gucuumuimHbl — OasupyeTcs  Ha  pesyibTaTax — OOydeHWS,
c(hOpPMHUPOBAHHBIX IIPU U3YUCHUHU CISTYIOIIUX JUCIUTUINH:

- Matematuka;

- U opManinoHHbIe TEXHOJIOTHH.

PesynbraThl 00yueHWs TI0 JUCHUILIMHE HEOOXOMWMBI JJISi  W3YYCHHS
quciuIuine  «Teopuss aBTOMATHYECKOTO YIPABJICHUS», «MOIAEIUPOBAHUE CHUCTEM
ynpaBieHus», «HenuHelHass JUHAMUKA TEXHUYECKUX CHCTEM», a TakKxke B
MOCIICYIONIEH NWHKECHEPHOU JEATENBHOCTH MPU MPOCKTUPOBAHUU CPEJICTB U CUCTEM
aBTOMAaTHU3alluU.

TpeboBaHus K BXOJHBIM 3HAHUSM, YMECHHUSM, HaBbIKAM:

- 3HQHWE OCHOBHBIX MOHSATHN W METOJOB PEIICHUS ypaBHCHUW JIMHEUHOW W
BEKTOPHOM anreOphl, aHATUTHYCCKOW TIeOMETpHUH, MaTeMaTHYeCKOTOo aHallu3a,
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 HaBBIKAMU PaOOThI C KOMIBIOTEPHOW TEXHUKOH, O(PUCHBIMU
nporpamMmmubiMu takeramu Word, Excel u Tabiaumamu qaHHBIX;

3. INIAHUPYEMBIE PE3YJIbTATbBI ObBYYEHUSA

[lenbto  OCBOEHMSI  AUCHUIUIMHBI  «ABTOMAaTU3UPOBAHHBIE pacyeThl B
TEXHUYECKUX CHUCTEMax» SBIISIETCS MPUOOPETEHHE CTYJIEHTaMH 3HAHHK O
MPUMEHEHUU CUCTEM KOMITBIOTEPHON MATEMATHKHU JJIi aBTOMATU3ALMU UHKEHEPHO-
TEXHUYECKON JeATEeIbHOCTM W O3HAKOMJICHHE C Hauboyiee MOMyJIsSpHBIMU
COBPEMEHHBIMHM MaTeMaTHUYCCKUMH nakeTamu. [Ipaktuaeckoe BBegaeHue B MathCAD,
Matlab 1 ocBoeHHE TEXHHUYECKHM CTPYKTYpPHOTO MPOrPaMMHUPOBAHUS B 00BEME,
JIOCTATOYHOM JJISI UCIIOJIb30BAHUSI 3TUX CHUCTEM IPU U3YYEHUU COOTBETCTBYIOIIUX
pa3/ieyoB BBICIICH MAaTEMATHUKH, OOIIETEXHUYECKUX U CIICITUATBHBIX JUCIIUILIIVH.

3ajauaMu  TUCHUIUIMHBI  SBJISIIOTCS: HM3Y4YEHUE COBPEMEHHBIX CPEJICTB
aBTOMATH3allMM MAaTEMaTUYECKUX PacyETOB, IMOJYyYCHUE HABBIKOB ISl pELICHUS
3a/1a4 MaTeMaTUYECKOTO MOJICITUPOBAHUS, BBIYUCITUTEIBHBIX 3aj1a4
MaTeMaTUYECKOr0 aHajiu3a, TMOCTPOSHUS TEOMETPUUECKUX (UTyp pa3TudHOM
CTEIMIEHU CJIOKHOCTH, PEIICHUsS 3ajJiay, CBSA3aHHBIX C MaTpHUIlaMH, U UCCJIEIOBAHUEM
JTUHAMUYECKUX CUCTEM.

Kommnerenmmu, popmupyembie B pe3ybTaTe OCBOCHUS UCITUTUIUHBI:

- Crioco6eH MPOBOJUTH BBIUMCIUTEIBHBIC IKCIIEPUMEHTHI C MCIIOIH30BAHUEM
CTAaHJAPTHBIX MPOrPAMMHBIX CPEACTB C MEJIbI0 MOJYYCHUS MAaTeMaTUYECKHUX
MOJIEJICH MPOIIecCOB M 00BbEKTOB aBTOMaTH3aIuu 1 yrpasieHus (ITK-1);

- CniocoOeH OoCyIIEeCTBIATh cOOp U aHAIM3 UCXOAHBIX JAHHBIX JJI1 pacuera u
IIPOSKTUPOBAHUS CUCTEM M CPEJICTB aBToMaTH3aiuu u yrnpasieHus ([1K-4).
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B pe3ynbTaTe n3ydeHus TUCIHUILIMHBI O0yYarOIIHIACS TOJKEH:

- 3HaTh OCHOBHBIE IOJIb30BATEILCKUE MHTEPhENHCh MaTEeMAaTUYECKUX IaKETOB,
OCHOBHBIC THITBI JIAHHBIX S3bIKa TMPOTrPAMMHUPOBAHUS TEXHHUYECKUX PacyueToB;
TIPHUHIIMIIBI OPTaHU3aIK TpaduIeckoil cucTeMbl MaTeMaTndeckux makeroB (s TTK-
1,11IK-4);

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

- Brnagerp HaBBIKAaMH 1O TPOBEJACHUIO PACYCTOB W BH3yaTW3alUH WX
pPE3yNbTATOB TMPU MPOCKTUPOBAHUHM M MOJICTUPOBAHUHM TEXHUYECKHUX CHUCTEM (IJIs
[1K-1, TTIK-4).

NHaukatopel W JECKPUNITOPHl YaCTH COOTBETCTBYIONICH KOMIICTCHIINH,
dbopMupyeMoii B TIpolecce HW3YUYCHHUS JHCIHUIUIMHBI «ABTOMATH3WPOBAHHBIC
pacyeThl B TEXHWYECKHX CHCTEMax», OICHHBAIOTCS TIPH IIOMOIIM OICHOYHBIX
CPEIICTB.

[Inanupyemsbie pe3ynbTaThl OOYYEHUS M0 AUCHUIUIMHE « ABTOMATU3UPOBAHHBIE
pacyeThl B TEXHUYECKUX CUCTeMaxy, MHAUKATOPHI focThuxkeHus: komrerenuui [T1K-1,
[1K-4, nepedeHb OIEHOUHBIX CPEACTB

Ne Kon Haumenosanue Kon [Tnanupyembie HaumenoBanue
/Tl | WHOUKaTopa WHMKATOpa TUTAHUPYEMOTO PE3YIIbTATHI OIICHOYHBIX
JIOCTHIKEHUS JIOCTYKEHHS pe3yibTara o0yueHHs CPEICTB
KOMIICTEHIIMH KOMIICTEHIIMH o0y4JeHUs
1. |UO-1pxa 3uate:  ocHoBHbIE |3 (M-1pk1) 3HaeT: ocHOBHbIE | Bompocel s
II0JIE30BaTEILCKUE MMOJIL30BATEILCKUE | CIAYM 3a4eTa
UHTEpQENCHI UHTEpGENCH
MaTeMaTHYEeCKHX MaTeMaTHYECKHX
MIaKEeTOB, OCHOBHEIC MAKEeTOB, OCHOBHBIC
THIIBI JTAHHBIX THIIBI JTaHHBIX
SI3BIKA SI3BIKA
POTPaMMHPOBAHH MIPOTPAMMHPOBAHUS
o TEXHUYECKUX TEXHUYECKHUX
pacyeros; pacyeros;
TIPUHITUITBI TIPUHITATIBI
OpraHu3anuu OpraHu3aIuu
rpaduueckoi rpaduyeckoit
CUCTEMBI CUCTEMBI
MAaTEMaTHYECKUX MaTeMaTHYECKUX
[TAaKETOB [TAaKETOB
2. | UI-2nk1 VYMeTn: pemats | Y (UA-25x1 YmMmeer:pemars Bompocsr st
CTI0’KHBIE CII0KHBIE cIauu 3aveTa
MIPUKIIaTHBIC MIPUKJIaTHBIC
3a71a9u c 3a71a49u c
MPUMEHEHUEM MIPUMEHEHHEM
MaTeMaTHYECKUX MaTeMaTHYECKUX
MMaKeTOB MMaKETOB .
3. |UO-3nx1 Bianers: B (M1d-3mk1) Bnaneer naBeikamu | Bompockr st
HaBLIKAMHU 1o M0  TPOBEICHUIO | CAAYU 3a4eTa
MIPOBEICHUIO pacueToB u
pacueToB u BU3YaIHM3aIlluu  HX




BU3YyaIHM3alluil  UX pe3ynbTaToOB  TpHU
pe3yJbTaTOB  IIPH MPOCKTUPOBAHUH U
MPOEKTUPOBAHUU U MOJICTTUPOBAHUH
MOJICJTUPOBAHUHT TEXHHUYECKUX
TEXHHYECKUX CHCTEM
CHCTEM
N-1rka 3uats:  ocHoBHbIE |3 (MI-1pkas) 3HaeT: ocHOBHbBIC | Bompockl  mis
II0JIb30BaTEILCKUE IOJIB30BATEILCKUE | CIAYM 3a4eTa
uHTEephEnChI uHTepEICH
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
[IAKETOB, OCHOBHEIE [TAKETOB, OCHOBHBIE
THIIBI JAHHBIX THIIBI JIAHHBIX
SI3BIKA SI3BIKA
POTrPaMMHPOBAHH IPOTPAMMHPOBAHUS
S TEXHUYECKHUX TEXHHUYECKHUX
pacyeros; pacyeros;
HPUHIIHIIBI TIPUHIHIIBI
OpraHu3aluu OpraHu3aIuu
rpaguyuecKoin rpaduyeckoit
CHUCTEMBI CUCTEMBI
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
[IAKETOB [TAKETOB
N/1-2rka YMeTh: pemath | Y (M-2nk4 VMmeer: pemath | Bompocel  miis
CJI0’KHBIE CII0’KHBIE clauu 3a4eTa
IIPHUKJIaTHBIC IIPHUKJIaTHBIC
3a7a49 c 3a7a49u c
MIPUMEHEHUEM MIPUMEHEHUEM
MaTeMaTUYECKUX MaTeMaTUYECKUX
MTaKeTOB MMaKeTOB
N /I-3mka Bianers: B (M1-3r1k4) Brnaneer naBbikamu | Bompockr st
HaBBIKAMH o Mo  MPOBEICHUIO | CAAYU 3a4eTa
MIPOBEJICHUIO pacueToB u
pacueToB u BU3yQIU3allUN WX
BU3YyaIH3aIlil  MX pe3yNbTaTOB  TIpU
pe3ynbTaTOB  MpH MPOCKTUPOBAHUU H
MPOSKTUPOBAHUN U MOJICTTUPOBAHUH
MOJIETTUPOBAHUU TEXHHYECKUX
TEXHHYECKHUX CHCTEM
CHCTEM
4. COIEP KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TeMaTHYEeCKHil IJIaH
Ounas popma o0yueHust
KoanuyecTBO yacoB
Homep KOHTAKTHOM padoThI ¢
HaumenoBanue pasjgea,
Py0Gex | paznena, TeMI npenojaaBarejiemM
TeMbI IMpakTuy. Jladoparop-
Jleknuuu
3aHATHA Hble padoThI
Py0ex 1 TurnoBble CTPYKTYphl M CpEICTBA 2 i )
1 ABTOMAaTU3UPOBAHHBIX CHUCTEM




TEXHUYECKUMU
KOMILJIEKCBI
IPOrPaMMHBIX

YITPABJICHHS
00BEKTAMHU,
TEXHUYECKHUX
CPEJICTB.

n

Meroasl TEXHUYECKHE
cpencrsa IIPOTPaMMHO
yIpaBisieMOro oOMeHa JaHHBIMU
Mexany OBM wu  ycrpoiicTBamMu
yIpaBJI€HUs 00BEKTOM
ABTOMAaTH3AlNH.

)51

[TakeTbl TPHUKIATHBIX MPOTPAMM
MOJICIIUPOBAHUS CHCTEM
3 ABTOMAaTU3UPOBAHHOTO

yIpaBJIeHUs TEXHUYECKUMHU
cpeacrBamu. Yacte 1: MathCAD.

20

Py0exHbiil KoHTposb Ne 1

PyGexHbIit KOHTpOIH No 2

PyGex

[TakeThl TpPUKIAAHBIX MNPOrPaAMM
MOJCIINPOBAHUS CUCTEM
ABTOMaTU3UPOBAHHOTO
yIpaBJiICHUs TEXHUYECKHUMU
cpenctBamu. Yacts 2: MATLAB
+ SIMULINK.

16

Py6esxnbrit koHTpOsIH No 3

Bcero:

24

36

3aounasi gpopma o0yueHust

Homep
pasaeJa,
TeMbI

HaumenoBanue pasjaeJa,

KoauuecTBO 4acoB
KOHTAaKTHOH padoThI ¢
npenojgaBaresjiemM

TEMBbI

Jlexkuun

Ipakrny.
3aHATHSA

JlabopaTopHble
padoThI

I[Taxerst HPUKIIATHBIX porpamMm
MOJIE/IMPOBAHUsL CUCTEM ABTOMAaTH3UPOBAHHOTO

YIIPaBJIEHUs TEXHUYECKMMU cpeacTBamu. Yacts
1: MathCAD.

ITakeTsl MMPUKIIAIHBIX
MOACIINPOBAHUSA
ABTOMATU3HUPOBAHHOI'O
TEXHUYCCKUMH CpE€acTBaMu.

MATLAB + SIMULINK.

MpOrpamMm
CUCTEM
YIIPaBJICHUS
Yacte 2:

Bcero:

00BEKTOB.

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH
Tema 1. Tunosvie cmpykmypol u cpeocmea agmomMamu3upo8aHHvIX CUCHIEM
QOYHKIMOHAJIBHBIE KOMITIOHEHTHI JJIsl aBTOMATHU3alUM HCCJIEAOBAHUN TEXHUUYECKUX

Oco0eHHOCTH  MPOEKTHUPOBAHUS

n

OCHOBHBIC

TpeOOBaHUS

K

ABTOMATU3UPOBAHHBIM CHUCTCMaM. HpI/IHHI/IHI)I IMOCTPOCHUSA AaBTOMATU3HNPOBAHHBIX
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cucreM. OOmiasi XapakTepUCTUKa CPEACTB YIPABIEHUS B aBTOMATH3MPOBAHHBIX
CUCTEMaX,  OCHOBHbIE  Kputepun  BbiOopa OBM  ana  moctpoeHus
aBTOMATU3UPOBAHHOM cucTeMbl. TexHuueckue cpencTBa OOpabOTKH, XpaHEHUs,
oTOOpakeHUus UH(OpPMAlMU U BbIPAOOTKA KOMAaHJIHBIX BO3JaeucTBUil. TexHuueckue
CpellCTBa TMOJy4YeHUs HHPOpPMALUU O COCTOSHUM OOBEKTa YIPABJICHMS, NATYUKH,
U3MepUTENbHbIE MpeoOpazoBaTed. TeXHUYECKHE CpEICTBA  HCIOIb30BaHUSA
KOMaHJIHOM MHGOpMAIMK U BO3JEHCTBUS HA OOBEKT YIPABJICHUS, UCTIOJHUTEIbHBIC
YCTPOMCTBA, PETYIHPYIOLIUE OPTaHBbI.

Tema 2. MemoOwvl u mexHuueckue cpeocmea nPoPamMmHo20 00MeHa OGHHLIMU
mexcoy IBM u ycmpoiicmeamu ynpasnenus 00veKmom agmomamu3ayuu.
[TpyHLIMIIBI OpraHU3alMi MPOTPAMMHO—YIIPABISIEMOT0 OOMEHA [aHHBIMH MEXKIY
OBM wu BY. OOmas Meroguka NIpOrpaMMHOTO YHOPABICHHS BHEIIHUMU
YCTPOMCTBAMM M OLEHKH HX COCTOsIHMs. TexHuyeckue cpeactBa o0OpabOTKH,
XpaHEeHUsI, OTOOpakeHHs HHGPOPMAIMK M BHIPAOOTKH KOMAaHAHBIX BO3JCHCTBUM.
TexHuyeckue cpeacTBa NOJyuyeHUs: HHHOPMALIUK O COCTOSTHUM O0bEKTa YIIPaBJICHHUS.
TexHuyeckue cpencTBa UCIONIb30BaHMUI KOMaHAHON HH(OpPMALUK U BO3JCHCTBUS Ha
OOBEKT yIpaBieHUs. AJITOPUTMBI OJTHOKAHAIBHBIX U MHOTOKAHAJIBHBIX H3MEPEHUMN

BXOJIHBIX CUTHAJIOB I10 TOTOBHOCTH yCTPOICTBA U3MEPEHHUS.

Tema 3. Ilakemul npuxnaonwvix npozpamm (II11) onsa moderuposeanus cucmem
A6MOMAMU3UPOCAHHO20 YNPAGIeHUA meXHUUecKumu cpeocmeamu. Yacmo 1: I1T1
MathCAD.

Pabora ¢ Marpuunamu. Apudmerndeckue — omneparopsl.  OmnepaTopbl
npeoOpa3zoBanus MaccuBoB. Ctanmaptabie cpenctBa MathCAD miis perrenus 3aaau
nuHerHoW anreOpwl. [loctpoenwne rpadpukoB B MathCAD. 2D- u 3D-rpaduxkwu.
[lonsipubiit  rpadux. IlocTpoeHune rpadukoB KycOUHO-3aJaHHBIX  (DYHKIIMIA.
Hcnonb3oBaHue paHKUPOBAHHBIX IMEPEMEHHBIX. TpacCUpoBKa W  pEIICHUE
ypaBHeHU# rpaduuecku. BcerpoenHble (yHKIMHM 178 pEHICHHs OOBIKHOBEHHBIX
muddepennnanbubix  ypaBHeHui. JuddepeHnuanbapie  ypaBHEHUS TIEPBOTO |
BTOporo mopsiaka. Cuctemsl auddepeHuaibHbpIX ypaBHeHHH. Merton OJiinepa.
Pemiennie ypaBHEeHUH B YacTHbBIX NPOU3BOAHBIX. CTpyKTypa MOpOrpamMMsl.
[Iporpammbl ¢ BeTBICHUSIMHU. [IporpamMMupoBaHHE IUKIWYECKUX ITPOLIECCOB.
PexypcuBnbie Berunciienus. @yHkunu n1octymna K ¢ainam. DaitioBoe mpeIcTaBIeHIe
OJHOPOJAHBIX  YHCJIOBBIX M  HEOJHOPOJHBIX  MaccMBOB.  MojenupoBaHue
HEMPEPbIBHBIX W HENWHEWHBIX JMHAMHYeckux cucteM. OOmas  cxema
CTPYKTypH3aUud HWHpOpMAMKU O  NPUYMHHO-CIEACTBEHHBIX  B3aUMOCBS3SIX
JUHAMUYECKHUX MPOLIECCOB B 00BEKTaX MOJEITUPOBAHUS.

Tema 4. Ilakemul npuxnaonwvix npozpamm (I111) ons moodenuposanusn
cucmem agmoOMamu3upoOGaAHHO20 YNPAGieHUs MEXHUYECKUMU CPEOCHEamu.
Yacme 2: IIII MATLAB + SIMULINK.

Hasnauenue u coctaB cuctembl Matlab. OcaoBbl paboTel B Matlab. Betpoennsie
byHKIMU 11 ApruMEeTHUeCKre BBIYHMCIEHUS, paboTa ¢ MacCHBaMH, IMOCTPOCHUE U
penaktupoBanue rpadukoB. Pabora ¢ M-¢aitnamu. OCHOBBI POrpaMMHpPOBAHUS B
Matlab. Pab6ora B Simulink. Tloctpoenne O6mnok-cxeM. BrineneHrne 0OOBEKTOB.
Omnepanuu ¢ 6;10KamMHu.



4.3. JIabopaTopHble 3aHATHS

HopmaTuB BpemMeHH, Yac.
Homep o
HaumenoBanmue pasaeia, HaumenoBaHue j1abopaTopHoii
pazaeJa, Ounas 3aounas
TeMbI padoTsI
TeMbl ¢popma ¢opma
o0yveHusi | oOy4deHust
[TakeTsr npukiaaneix | [IpeacraBnenue pe3ynbTaToB
IIpOrpaMM MOJEJIMPOBAHUs | BBIYUCICHUN. Y IIpaBICHUE 4 1
CUCTEM BBIYHCIICHUSIMU
ABTOMATHU3UPOBAHHOTO Pabora ¢ wMarpunamu U
YIPaBIEHUS TEXHUUECKUMU | BekTopamu B MathCAD.3anaun 4 1
cpeactBamu.  Yacte  1:| nuHelHOM anreOpsI
3 MathCAD. Cosnanrie rpauKoB B
MathCAD. JIpymepHsie rpaduki 4 0,5
Y TpeXMepHble rpadku
Berpoennbie byHKIMN
MathCAD LA pelieHus
OOBIKHOBEHHBIX ~ypaBHEHUH U 4 0,5
cucteM.  Pemenne  cucrem
T hepeHIMATBHBIX YPaBHEHUIA
[TepBas nmporpamMmma u
obOpaboTka wuHOpPMAIMUA U3 2 0,5
BHeIHero (aiiina
Hukier 51 OIIEPATOPBI.
IIporpaMMsbl ¢ BETBICHUSMHU U 2 0,5
PEKYPCUBHBIC BBIYUCIICHUS
axersi S — [IppuMeHeHne npPOrpaMMHOIO
P g IaKera MATLAB npu
MPOrpaMM MOJICTUPOBAHUS 8 2
MOJICTTUPOBAHUN TEXHHYECKHUX
CUCTEM
cucrtem» Yacts |
4 ABTOMATHU3UPOBAHHOTO
ABJICHISL TeXHITUCCKIMI [Ipumenenne mTPOrpaMMHOTO
yrp raKera MATLAB npu
cpencrsamm.  Hacts 2 MOJICJIMPOBAHUU TEXHUYECKUX 8 2
MATLAB + SIMULINK. ACIHD
cucrtem» Yacts 11
Bcero: 36 8

4.4. KouTposabHas padora (114 3204H0i1 popMbI 00yUeHH)

Kontponbnass pabora Ha Temy «lIpumeHeHHE CHUCTEMBI KOMIBIOTEPHOM
anreoper MathCAD 11 MH)KEHEPHBIX PacuyéTOB» C HWHAMBHIYaTbHBIM BapHaHTOM
3aJlaHusl, BbIOMpPAEMbIM IO CyMMe€ JBYX MOCIHEAHUX HUGP 3a4€THON KHWXKKHU, U
BKJIIOHaroniass B ce0s YNpaKHEHUs U3 Pa3fesioB aireopbl, pacCMOTPEHHBIX Ha
JEKUMSIX U 3aHATUAX KOHTAaKTHOM pabOThl C MpErnojaBaTeseM, TaKhe KakK pPEelIeHHs
CUCTEM ypaBHEHHMI METOJIOM 00paTHOM MmaTpuilbl, MeTogoM ['aycca, mpu momoinu
BCTPOCHHBIX (YHKIIMH, mocTpoeHrue rpadukoB (YHKIUN, BEIYMCICHUN WHTErPasioB
YUCJIEHHO U aHAJTUTUYECKH.

5. METOANYECKHUE YKA3AHUA 1JISA OBYUAIOIIIUXCA
1O OCBOEHUMIO JUCHUMIIVINHBI

IIpn mpocinymmMBaHuM JIEKUMHA PEKOMEHIYETCS B KOHCIIEKTE OTMEYaThb BCE

BAJKHBIE MOMEHTHI, Ha KOTOPBIX 3a0CTPSIET BHUMAHME IPENOAABATENb, B YACTHOCTH
9



T€, KOTOpbIE HANpaBJICHbl HA KayeCTBEHHOE BBINOJHEHUE COOTBETCTBYIOIICH
Ja60paTopHOM PabOTHI.

[IpenogaBaTeneM 3arIaHUPOBAHO MCTOJIL30BAHUE MIPU YTCHUU JICKIIMIA TEXHOJIOTHU
yueOHOM muckyccuu. [lostomy pexomeHmyercs (UKCHpoBaTh Al ceOsi MHTEpPECHBIC
MOMEHTHI C LEJTbIO X AKTUBHOTO OOCY>KJICHHUS Ha JMCKYCCUH B KOHIIE JICKIIWH.

3a0roM Ka4eCTBEHHOTO BBIMIOJIHEHUS JIA0OpATOPHBIX pPabOT  ABISETCS
CaMOCTOATENIbHAA TOJIOTOBKA K HHMM HaKaHyHE IyTeM MOBTOPEHUS MaTepHalioB
Jexiuil. PekoMeHayeTcsi MOArOTOBUTH BOIIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAHUTH
UX C IIperoaBaTesieM B Hauaje 1abopaTopHOi paboThI.

[IpenogaBaTeneM 3alIaHUPOBAHO MPHUMEHEHHE Ha JTAOOPATOPHBIX 3aHITHUIX
TEXHOJIOTUA  pa3BUBAIOIIEKCA KOOIMEpaluuu, KOJUIEKTUBHOTO B3aUMOJICHCTBHS,
pa30opa KOHKpeTHbIX cuTyauuii. [lo3TOMy mpuBETCTBYeTCS TpPyNIOBOM METOA
BBINIOJIHEHUS JIA0OPAaTOPHBIX padOT M 3alUTHI OTYETOB, a TAKXKE B3aMMOOLICHKA U
00CY>KJI€HHE PEe3yJIbTaTOB BBIIIOJIHEHUS J1a00PaTOPHBIX padoT.

JUis TeKymero KOHTPOJs YCIEBaeMOCTH IO O4HOH (opme oOydeHus
IpernoAaBaTesieM UCIOIb3yeTcs OallIbHO-PEUTUHIOBasl cCUCTEMa KOHTPOJIS U OLEHKU
aKaJeMUYECKOM aKTMBHOCTHU. [I03TOMYy HACTOATENBHO PEKOMEHAYETCS TIIATEIBHO
npopalaTeiBaTh MaTepual AUCUUIUIMHBI IPU CAMOCTOSTENBHON paboTe, y4acTBOBATh
BO Bcex (opMax OOCYyXJE€HHS U B3aUMOACHUCTBUS, KaK Ha JIEKIUSAX, TaK M Ha
7a00paTOPHBIX 3aHATUSAX B LENSIX JIYYIIEro OCBOEHHUS Marepuajla M IOJIy4eHUs
BBICOKOI OLIEHKH MO Pe3yJIbTaTaM OCBOEHUS JUCLHUIIINHABI.

Beimonnenre  camocTodTenbHOM  paloThl  MOAPA3yMEBAET  CAMOCTOSITENBHOE
U3y4YEHUE Pa3/IeNIOB JUCLUILUIMHBI, IOATOTOBKY K JJAOOPATOPHBIM 3aHATHM, K PYOEKHBIM
KOHTPOJIAM (U1l OOYy4aroUXcsi OUHOM (pOpMBbI OOYyUYEHHS), BBIOJHEHUE KOHTPOJIBHON
paboThI (1151 00yUaronMxcst 3a04HOM (POpMbI 00yUEHUS ), IOATOTOBKY K 3a4ETY.

PekomennyemMass TpyJOEMKOCTb CaMOCTOSATEIbHON paboThl MpEeACTaBleHA B
Tabnuue:

PexoMeHIyeMblil pesKMM CaAMOCTOATEIbHON padoThl

Pexomennyemas
TPYA0EMKOCTb,
HaumenoBaHue aKal. Jac.
BH/Ia CAMOCTOSITEIbHOMH PadoThI Ounas 3aouHas

(popma (¢popma
o0yyeHus1 | oOyueHusi

CamocTosiTesIbHOE N3yYeHHE TeM TN CIUIJINHBI: 16 54

CoBpeMeHHOE  MaTeMaTH4yecKoe  MpPOrpaMMHOE  OOecIieueHHe. 1 5
OCHOBHBIC BUJIbI, BO3MOYXHOCTH U 00JIACTH IPUMEHEHHUSI

bazoBbie MOHATHS CHCTEeMbI KoMIbloTepHO# anredopsr MathCAD 1 5)

[Tpumenenne yHuBepcalbHOrO Maremarmdeckoro makera MathCAD

JUIS pellleHus 3a1a4 anreopbl 1 S
PabGora c rpaduxoii. I'paduku KycouHO-3aJaHHBIX (QYHKIUH, 1 5
penieHne ypaBHeHHH rpaduyecku

Pemenue cucreM OOBIKHOBEHHBIX TU(QepeHIMaIbHbIX YPaBHEHUN U 1 5

YpaBHEHU B YACTHBIX MPOU3BOTHBIX

ITporpammupoBanue u 00paboTKa BHEIIHUX (hailIoB 1 5

[IpuMeHeHHe BCTPOCHHBIX (DYHKIUI JUIS pPEleHUs THUIOBBIX 3a/ad4
IIPOEKTUPOBAHUSA CPEICTB U CUCTEM aBTOMATHU3AIUU
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bazoBrie 3JeMEHTBEI MaTeMaTHUECKOTO MOACIIUPOBAHUA Pa3JIUIHBIX 2 5
CUCTEM

Kmaccnueckue MaAaTEMAaTHYCCKUX MOI[CJ'ICI71 CKaAJIIPHBIX

hopmbI

JUHAMHUYCCKUX CUCTEM 2 S
MaremMaTudeckue MOJCIIN JUHAMHUYCCKUX CHCTEM B IIPOCTPAHCTBEC 2 5
COCTOSIHHNH

MaremMaTudeckue MoaCIn  JUHaAMHYCCKHMX CUCTEM B (bopMe 2 4

MPOOJIEMHBIX MATPHII

IMoaroroBka Kk J1a00PaTOPHBIM 3AHATHAM
(o 1 gacy Ha Kaxj0e 3aHsATHE — O4Has popMa 8 8
no 2 Jaca Ha KaXJi0e 3aHsITHe — 3a0uHas ¢popma)

IHoaroroBka Kk py0esKHbIM KOHTPOJISAM

(o 2 Jaca Ha KaxKJblil pyoex) ° )
BrinoJiHeHHEe KOHTPOJILHOM padoThI - 18
IloaroroBka K 3a4ery 18 18

Bcero: 48 98

6. ®°OHJI OHEHOYHbIX CPEJICTB
JJIA ATTECTAIUU IO JUCHUIITIMHE
6.1. IlepeyeHDb OLIECHOYHBIX CPEICTB
1. bamnbHO-peHTHMHTOBas CUCTEMa KOHTPOJS M OLEHKU aKaJeMHUYeCKOH
akTUBHOCTHU CcTyneHTOB B KI'Y (a1 ouHOM hopmbI 00yUueHus)
2. KontponbHas padota (111 3209HOM (HOpMBI 00yUEHUS)
3. OtyeTsl 10 JIabOpaTOPHBIM paboTaM
5. bank 3amanuii k pyoexHsiM KOHTpoJsiM Ne 1, Ne 2, Ne 3 (anst ounO# hopmbl
oOy4eHus)
6. baHk sK3aMeHaIMOHHBIX OUJIETOB K 3a4eTy

6.2. Cucrema 0a/1JIbHO-PEHTHHIOBOM OLICHKHU
padoThl 00YYAKIIMXCSH M0 JUCHMIUIUHE

Ne | Hamvenosauue | Conepxanue
Ouynas ¢popma o0yueHust
1 | Pacmpenenenue Pacnipenenenue 6ayios
Oamos 3a Beinonxnen
CeMeCTpbI 0 e u
BU/IaM y4eOHOU Bun IMocemenn 3amura PyOexnbiii | Py6exnsiii | PyGexnbrit
pa60T])I, CpoKH yll66HOl>'I e J'leKLlI/Iﬁ OTYECTOB I10 KOHTPOJIb KOHTPOJIb KOHTPOJIb 3auer
cnaun yueGHoM paboThr: nabopaTop Nel Ne2 Ne3
paboThI HEbIM
(moBoasiTCS A0 padoram
CBeJleHusl bansas Jo 12 Jo 16 Jo 14 Ho 14 Jo 14 Jlo 30
o0yuarommuxcst OnCHKA.
HA NepBOM 12 8
yueGHoM Tpiveua | nexuuii | "20°P3T0 | pa 5 Ha8-it | Ha 12-it
3aHATHH) HUS: mo 1 PHBIX JIEKIIUHA JIEKIIUHA JIEKLINU
Ganny pabort o
2 Gaynta
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Kpurepnii nepecuera
0ayI0B B TPAIUIIMOHHYIO
OLIEHKY IO UTOTaM paboThI B
CEMECTpE U 3a4era

60 1 MeHee 0aJIOB — HE3AUTEHO
61...100 — 3auteno

Kpurepuu nomycka
MPOMEKYTOUHOMN
aTTecTaluy,
BO3MOKHOCTH I1OJIyYEHUS
aBTOMATHUYECKOTO
9K3aMeHa
(’K3aMeHaITMOHHOMN
OLIEHKH) 110 TUCLIMIIIIMHE,
BO3MO>XHOCTb TIOJTyYEHUS
OOHYCHBIX 0aJIOB

Jns orycka K MpoMeKyTOYHOH aTTeCTAallly MO AUCIIUILIIHE
3a cemecTp (3adery) oOydaromuiicsi AODKeH Habparb MO WTOraMm
TEKyLIero u pyOeKHOTo KOHTponed He Menee 51 Oamna .B ciydae
ecnu oOyvaromuiicss HaOpan meHee 51 Oaiia, TO K aTTeCTallMOHHBIM
UCTIBITAaHHUSAM OH HE JOITyCKaeTcs

Jna momydeHuss — 3adera Oe3 TPOBENCHUS TPOLEAYPHI
MPOMEXYTOYHOU arTecTauuy 00ydarmemMycsi HeoOOX0IUMO HaOpaTh B
XOJle TeKYIIEro u pyOeKHBIX KOHTpolel He meHee 61 Oamma. B atom
cily4ae MTOT OaJUTbHOM OIICHKH, MOJdydaeMoi oOydarommmcs 0e3
MPOBEICHUS MPOLIEAYPHI MPOMEKYTOUHON aTTecTalu,
ompefensieTcs MO KOJIMYEeCTBY OajuloB, HAaOpaHHBIX MM B XOJC
TEKyIIero W pyOexHbIXx KoHTpomed. [Ipm sToM, Ha ycMmoTpeHue
npernofasatens, OanibHas OICHKAa OOYYarolerocs MOXET OBITh
MOBBIIIEHA 3a CYeT TONy4YeHHs JOTMOJHHUTENBHBIX OallloB 3a
aKaJJeMUYECKYIO aKTUBHOCTb.

OO0yuJatomuiicsi, UMEIOIINN PaBO Ha MOTy4YeHHE OIeHKU 0e3
MIPOBENCHUS IPOLEAYPBHl INPOMEKYTOYHOM AaTTECTALUU, MOXKET
MIOBBICUTH €€ ITyTeM C/aull aTTeCTAlOHHOTO MCIBITaHUs. B ciydae
NoTy4YeHus: 00yJaromuMes Ha aTTeCTallMoOHHOM UctibiTanuu (0 6asioB
HUTOT OAJJILHOM OLIEHKH 10 JUCLUILIMHE HE CHUXKAETCS.

3a akageMH4ecKyl0 aKTHBHOCTbP B  XOJE€ OCBOCHUS
JTMCIMIUIMHBL , ydacTHe B Yy4eOHOH, Hay4HO-HCCIIEI0BATEIbCKOM,

CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOH 51 0O0IIEeCTBCHHOMH
JNESATCILHOCTH ~ OOy4YalomeMycss ~ MOTYT  OBbIThb  HA4YHMCJICHBI
JIOTIOJTHUTEIbHBIE OasubL. MakcumanbHoe KOJINYECTBO

JIOTIOJTHUTENTLHBIX 0aJUIOB 32 aKaJeMHUYECKYH) aKTUBHOCTh MO OJHOMN
noucuuiuiiae cocrasiisier 30.
OcHoBaHHMEM I TONYYCHHUS JOMOJHUTEIBHBIX OalioB

SIBJISIFOTCSL:
- BBIIIOJTHCHHUC JOIIOJTHUTCIIBHBIX 33]13HI/H71 110 JUCHUITIINHE
JIOTTOJTHUTENTEHBIE OB HAUUCITAIOTCS MTPEIoaaBaTeeM;

- yyacTHe B TCUYCHHE CceMecTpa B y4yeOHOW, Hay4dHO-
HCCIIEIOBATENILCKOM,  CIIOPTHBHOM,  KYJIBTYPHO-TBOPUECKOH U
obmecTBeHHON nearensaoctd KI'Y.

®opmbl U BUABI y4eOHON
paboThI s
HEYCITeBAOIINX
(BOCCTaHOBMBIITMXCS HA
Kypce 00y4eHHsl)
CTYIEHTOB JUISI
TTOJTYYCHUS
HEJIOCTAIOIIUX 0allJIOB B
KOHIIE CeMecTpa

B ciydae ecim K MPOMEXKYTOYHOM arTecTaiiy (3a4eTy) HabpaHa cymMma
MeHee 51 Oamnma, oOyuaromemycsi HeoOXonuMO HaOpaTh HEHOCTAIOIIEe
KOJIMYECTBO OAJUIOB 32 CYET BBIIOIHEHHUSI IOTIOHUTEIBHBIX 3a/IaHUH, J10
KOHIIa TIOCNIeTHEH (3a4eTHOI) HeNlelIi ceMecTpa.

JInkBUIAIMs aKkaJIeMUYECKHX 3aJI0JDKEHHOCTEH, BOZHUKIINX W3-3a
pa3sHOCTH B Y4eOHBIX IUTAHAX Mp TMEPeBOIEC WM BOCCTAHOBJICHHH,
TIPOBOAUTCA ITYTEM BBIIIOJIHCHUA HJOIOJIHUTEIIbHBIX 3allaHI/II>II, q)opMa )51
00BEM KOTOPBIX ONpPEIEIISETCs MPEToaBaTesieM

6.3. Ilpouenypa oueHUBaHHUS Pe3yJIbTATOB OCBOCHHS JUCHUILIUHbBI

B kadecTtBe pyOeKHBIX KOHTpOJICH WCHOJB3yeTcsa Takas ¢Gopma, Kak
BBITIOJIHEHHUE TI0 BapraHTaM Ha0opa 3a/JaHWii, aHAJOTUYHBIX TEM, KOTOpBIC ObLIN
pacCMOTpPEHBI Ha JIEKIHUSAX U JabopaTOpHBIX ¢ mpemnojaBarenem. llemp sTtoro —
OTIpeJICICHNE TEKYIIETO yPOBHS 3HAHWUW CTYACHTOB, a TaKXKE€ CTEMECHU YCBOCHUS
JEKIIMOHHOTO Marepuaia. 3afaHusi cocToAT u3 3 BapuaHToB HabopoB mo 10

12



MPUMEPOB B KaxaoM. Ha BbeIMONIHEHHE paOOTHI NIPH MEPBOM U BTOPOM PYOEIKHBIX
KOHTPOJISIX OTBOJUTCA BpeMs HE MeHee 90 MUHYT.

[IpenonaBatens oOlEHUMBAeT B OalaX pe3yjbTaThl BBIMOJIHEHUS KaXJIOTO
pyOEKHOTO KOHTPOJISL M 3aHOCUT B BEIOMOCTh yu€Ta TeKyllel ycrneBaeMocTH. Ecnu
3aJlaHds BBITIOJIHEHBI 0€3 OIMOOK, TO OHM OLICHMBAIOTCA B 14 OaJIOB I Ka)I0TO
pyOEKHOTO KOHTPOJISL.

HUroroBass  arrectamuss  paboThl  OOydarOmIMXCs MO  JUCUHUILIMHE
«ABTOMATU3UPOBAHHBIC PACUYEThl B TEXHUYECKUX CHUCTEMax» IPOU3BOJIUTCS IO
OowieTraMm, COJEpKallldM BOMNPOC U JIBE 3aJayd. 3a KaXKIblil NpaBUJIbHBIA OTBET
oOyuaroruiicss moiyqaetr 10 6aminoB. Bpems, oTBoguMoe Ha MOATOTOBKY W yCTHBIN
OTBET, COCTABJISAET | aCTPOHOMHUYECKHII Yac.

Pe3ynbTaThl TEKyIIETO KOHTPOJS YCIEBAEMOCTH UM 3adeTa 3aHOCSTCS
IpernojaBareyieM B  3K3aMEHAllMOHHYIO  BEJIOMOCTh, KOTOpas CJaeTrcs 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 3aganus 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

IIpuMmep 3agaHus 151 pyOe:KHOI0 KOHTPOJIs 2:
B mporpamme MathCad u306pas3uts rpadguk KycouHO-3a1aHHON (BYHKITUN

IIpumep 3aganus 1A py0oeKHOro KOHTPOJIs 3:

Coznatp (ail1 ¢ MOJENBI0 KOJIEOATENIbHOIO 3BE€HA (PUCYHOK 2) U U3YYHTh
MOJieNIb. 3amucarth ypaBHeHHE Mojenu. OmnpeaenuTbs HapameTpbl MOIEIHPYEMBIX
JIEMEHTOB M HAYaJbHbIE YCJIOBHS B cxeMe. VI3MEHUTh HayalbHBIE YCJIOBUS U
napameTpbl MOJIeNH TI0 cOOCTBeHHOMY yeMoTpenuto. [loctpouts JIAUX u JIOUX.

[F3

10+

Integratord sl

1 : 0 . . |
Froduct2 Gain 1.5 2 2.5

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

IIprMepHBIH CIIUCOK BONPOCOB K 3a4eTy

1. O630p COBpEMEHHBIX CPEJCTB aBTOMATH3AI[Md MAaTEMAaTUYECKUX PACUETOB U UX
rpaduyueckoil BU3yalin3anuu.

2. YucnoBoil, CTPOKOBBIM, JIOTMUECKUM THUN JaHHBIX. [lepemenHsble, QyHKIUU —
JIOKAJTBHBIC U TJIOOATBHBIC OTIPEICTICHHUS.
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3. Omeparopbl: CyMMUPOBaHHE M TlepeMHOXKeHue, audepeHIpoBaHHEe U
WHTErpUpPOBaHUE, MPEOOPa30BaHUE BHIPAKEHUH.

4. Pabora ¢ maTpuriamu. ApugMeTHYeCcCKrue OnepaTopshl.

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
GyHKITHHA.

10. Tloctpoenue rpaduxor B MathCAD. Hcnonb3oBaHWe paHKUPOBAHHBIX
NEPEMEHHBIX.

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

12. BcerpoeHnnble (GYyHKIMM 71 PEIICHUs] OOBIKHOBEHHBIX Au(depeHIInaTbHbIX
ypaBHeHu#. JluddepeHnmanpapie ypaBHEHUS IEPBOTO U BTOPOTO MOPSJIKA.

13. Cuctemsl nuddepennmanbubx ypaBHeHui. Meton Diinepa.

14. Cuctemsbl nuddepeHIraibHbIX YpaBHEHUH.

15. Pemienue ypaBHEHH 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 K Qainmam. DaitnoBoe mpeacTaBiIeHWE HEOTHOPOIHBIX
MacCHUBOB.

20. MonenupoBaHHe HETIPEPBHIBHBIX M HEIMHEWHBIX THHAMUYECKUX CHCTEM.

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

3axaHus 11 BHINOJHEHHUS J1Aa00PaTOPHBIX padoT

Ha naGopaTopHbIX 3aHATHUSAX OOydYaronIuecs BBITIOJHSIOT 3aJaHds 110
MaTeMaTUYeCKUM  BBIYUCIICHHSM,  COOTBETCTBYIOIIME  TeME  aKTyaJbHOTO
JICKIIMOHHOTO 3aHSTHS M aHAJIOTHYHBIE TEM, KOTOpBIE COJEPKATCS B KOHTPOJIHHOM
pabore.

KourpoabHasi padora ajis1 o0yyarommxcs 04Hoi ¢popmbl o0yueHus (ais
HeyCIIeBaK LX)

OOyuatomuecss 04HOW  (opmMbl  OOy4YeHUs  BBITIOJHSIOT  JIOMAITHIOO
KOHTPOJIbHYIO paboTy. BapumaHT WHIMBUAYyadbHOW KOHTPOJBHHOW BHIOMpPAETCS TIO
cymme nByX mocienuux nudp 3au€tku . KontposbHas pabora BKItOUaeT B ceOs
3a/layu Ha HaXOXJACHUE KOPHEHW CHCTEM YpPaBHEHUI METOJOM OOpaTHOW MAaTPHIIbI U
MeronoMm l'aycca ¢ mocienyromed DTPOBEPKOM, BBINOJIHEHUE JCUCTBUM HAJ
MaTpUIlaMHi, TOCTPOEHUN TpaduKOB 3alaHHbIX (YHKUUNA, HAXOXKIEHUS KOpHEU
YpaBHEHUH B CHMBOJIbHOM BHJI€ U TpaUyecKd, a TaKKe HAMHCAHUS Yy4eOHOU
MpOrpaMMbl JJIsI PELIEHUS TUIIOBOM 3aJayd MPOEKTUPOBAHUS CPEACTB M CHUCTEM
aBTOMATH3aLINH.
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7. OCHOBHASA U JOITOJIHUTEJBHASA YUYEBHAS JINTEPATYPA
7.1. OcHOBHAas yyeOHAas1 JIUTEPATypPAa

1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YueOHoe mocodue. —
Kypran: U3a-Bo Kypranckoro roc. yn-ta. 2004. — 78.

2. Pakutun, B. W. PykoBOJACTBO IO ME€TOJaM BBIYMCICHUN W TPUIIOKECHUS
MATHCAD [3nextponnsiii pecypc] / B. U. Pakutun. - Mocksa: ®UIMATIIUT,
2005. - 264 c. — Joctyn u3 9bC «znanium.com»

3. PemeHue 3aay BBIYUCIUTEIBHOW MATEMAaTHKUA C UCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus nakera MathCad [Dnextponnsiii pecypc| / I.B. Tpomwuna -
Hosocubupck: HI'TY, 2009. - 86 c. — Joctyn u3 9bC «znanium.comy

7.2. lonoJiHUTe/IbHAA YUeOHAas1 JIMTepaTypa

1. Mmxenepusie pacuétel B Mathcad 15: YueOnsrit kypc. — CII6.: TTutep, 2011.
—400 c.

2. Ilucemennsiit JI.T. KoHCHEKT JNEKIUM MO BBHICHICH MaTeMaTHKE: ITOJIHBIN
kypc / J.T. Ilucemennsriii. — 4-e uza. — M.: Aiipuc-tipecc, 2006. — 608 c.

3.  MoaenupoBaHue  MPOIECCOB  YHNPABICHUS B  MHTEIUIEKTYaJbHBIX
U3MEpUTENbHBIX cucTemax [DnekrpoHHbd pecypc]| / E.B. Kamns, B.C. Ky3eBanos,
B.II. IleBuyk - MockBa: ®duzmatiur, 2009. - 512 c. — Joctyn uz OBC
«znanium.com»

8. YA EBHO-METOAUYECKOE OBECIIEHEHHE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI
1. KapnoB E.K. Meroanueckue yka3zaHus K KOMIUIEKCY JIaDOpAaTOPHBIX H

pakTUYecKux padboT nmo kypey «OcHoBbI HHKeHepHBIX pacuéroB» // E.K. Kapmos.
Kypran: KI'Y. 2017. - 65 c.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXOJIUMBIE J1JIs1 OCBOEHUSA JUCHUIIJINHBI

1. OdummanbHbii 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. OdunmanbHbIit bopym ¢bupmbI-pazpaboTurka MathCAD.
https://www.ptcusercommunity.com/community/mathcad

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

10. TH®OPMAINIMOHHBIE TEXHOJIOI'NH,
INPOI'PAMMHOE OBECIIEYEHHE
N HTHO®OPMAININMOHHBIE CITPABOYHBIE CUCTEMBbI
1. OBC «JIanb»
2. OBC «KOHCYNBTaHT CTyJECHTa»
3. OBC «Znanium.comy
4. «"apaHT» - CIpaBOYHO-TIPABOBasi CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
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JUCHHUITINHBI
MarepuanbHO-TEXHUYECKOEe OOecreueHrne I0 peaju3aldd  JAUCIUTIIAHbI
OCYIIECTBISIETCS B COOTBeTCTBUU ¢ TpeboBanusamu DOI'OC BO mno maHHOM
oOpa3zoBaTeILHON ITpOTrpaMMe.

12. IJISA CTYAEHTOB, OBYYAIOLINXCA C UCITOJIB3OBAHUEM
JINCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI U
[Ipy  uCnoNb30BaHUM  BJIEKTPOHHOTO  OOYYEHHUS] W JAUCTAHIMOHHBIX

oOpazoBarenbHbIX TexHosorui (mamee 20 u JOT) 3aHATHS TOJHOCTHIO WIIU
YaCTUYHO MPOBOJATCS B pexume oHnaiH. OO0beM AMCHUIUIMHBI U paclpesielieHue
Harpy3ku 1o Buaam paboT coorBerctByeT 1. 4.1. Pacmpenenenue 0amioB
COOTBETCTBYET M. 6.2 1100 MOXET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpel, B ciaydae nepexona Ha D0 um JIOT B mpomecce oOyuenus. Pemienue
Kadeapbl 00 HCHOJB3YEMbIX TEXHOJIOTHSIX W CHUCTEME OIICHHBAHUS JOCTHXKEHUU
oOyyJarommxcsi MPUHUMAETCS C YYETOM MHEHHUS BEAYIIEro IpenojaBarelisi Hu
JIOBOJIUTCA IO CBEACHUS O0yUYarOIIMXCA.
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[MTPMJIOKEHUE 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«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 auciumiinHbl: 3 3E (108 akageMuueckux 4acoB)
Cemectp: 4 (ounas popma 00ydeHus1), 5 (3a0unHast popma 00ydeHUS)
dopma NpOMEKYTOUHOM aTTECTAUMU: 3a4ET

Conepxanue TUCIUUTLTAHBI

CoBpemMeHHOE MaTeMaTHYecKoe porpaMMHoe odecrieueHre. OCHOBHBIC BU/IBI,
BO3MOXKHOCTH M 00JacTH MpUMEHEHHsI. ba3oBbie MOHATHS CUCTEMBI KOMITBIOTEPHOU
anreopsl  MathCAD. IlpumeHeHHe YHHBEpPCAJbHOTO MAaTEMaTHYECKOTO MaKeTa
MathCAD nns pemenust 3agad anreOpsl. Pabora ¢ rpadukoi. I'paduxu xycouHo-
3aJlaHHbIX  (PYHKIUH, pemieHue ypaBHeHUM rpaduuecku. Pemienue cucrem
OOBIKHOBEHHBIX AU (dEepeHIInaIbHbIX YpPaBHCHMM U YpaBHEHHUH B YaCTHBIX
npou3BoAHBIX. [IporpammupoBanue u oOpaboTka BHemHUX (aiinoB. [IpuMenenue
BCTPOCHHBIX (DYHKITUI [JIs1 PEIICHUS] TUIIOBBIX 3aJlad MPOEKTUPOBAHUSI CPEJCTB H
cucteM aproMaTtm3anuu. Haznauenue u coctaB cucrembl Matlab. OcHoBbI paGoThI B
Matlab. Bcrpoennbie ¢yHkuuu s ApHUPMETHUECKHE BBIYMCICHUSA, paboTa C
MaccuBaMH, IOCTPOCHHE U peAakTupoBaHue rpaduxoB. Pabora ¢ M-daitnamu.
OcHoBbl niporpammupoBanust B Matlab. Padora B Simulink. TTocrpoenne 6iok-cxem.
Brinenenue o0bekToB. Oneparuu ¢ 0J10KaMHu.
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JIMCT
perucTpanuy Uu3MeHeHu (10MoJTHeHu) B pado4y0 NporpaMmmy
yueOHOH TUCIUIIMHBI

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

N3meHnenus / nonojiHeHUs B pado4uyo 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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