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1. OFBEM JIUCIIUITJIMHBI

Bcero: 3 3auétnHpix equnul TpyaoéMkocTtu (108 akageMudeckux 4acoB)
3aouHana popma obyueHus

N Ha Bcro Cemectp
Bun yae6HO# paboThI

JTUCHUTLITUHY 5
AyauTOpHBbIE 3aHATHS (KOHTAKTHAasi padora ¢
npenojaaBarejieM), BCero 4acon 10 10
B TOM 4HcJIe:
Jlexuun 2 2
JlaGopaTopHbie pabOThI 8 8
CamocTrosiTesibHasi padoTa, BCero 4acoB 98 98
B TOM 4mcJie:
[ToaroroBka KOHTPOJIBHOU PAOOTHI 18 18
ITonroToBka K 3a4ety 18 18
Jpyrue BUIbl CaMOCTOSITENbHON paboThI 6 5
(caMOCTOATENBbHOE N3YUYEHHE TEM (pa3esioB) IUCHHUILINHbI)
Bua npomexyToOYHOM aTTeCTANMHU 3auer 3ager
OO01mas TPy/10eMKOCTh THCHHUIIJIMHBI U TPY/10€MKOCTh 110 108 108
ceMecTpaMm, 4acoB

2. MECTO JUCIHUIIVINHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

JucuuiinHa «ABTOMAaTU3UPOBAHHBIE PACUYEThl B TEXHUYECKHX CHUCTEMAX)»
OTHOCUTCSI OTHOCHUTCS K 4YacTu, (OpMHUpPyeMOH ydaCTHHUKaMU 0Opa30BaTENIbHBIX
oTHoleHu# 6y1oka b1. SIBnsieTcs MUCIMIUIMHON MO BBIOODY.

N3yuenne  gucturuinHbel  OasWpyeTcss Ha  pe3ylibrarax  00ydeHwus,
c(hOpMUPOBAHHBIX NIPU U3YUEHUHU CIETYIOMUX JUCIUTLIINH:

- MaremaTtuka;

- Uudopmaruka.

Pe3ynbraThl 00ydeHUs MO JUCIHMILIMHE HEOOXOAUMBI JIJIsl U3YYECHUS AUCUUIUINH
«ABTOMaTH3aLMs YOPABICHUS >KU3HEHHBIM LUKJIOM MPOAYKIMNW», «AHAINA3 CUCTEM U
NPUHATHE pEIICHUH B MHXEHEPHOM U YNPABICHYECKOM MAEATENIbHOCTH», OyayT
UCIIOJIb30BATHCS JIJIs1 BHITIOJIHEHUS! Pa3/ieioB BBITYCKHON KBAM(UKAIIMOHHON paboThI B
YaCTH MaTEMaTHYECKUX PACUETOB METPOJIOTUYECKOTO U UCCIIEN0BATENBCKOIO pas/ena, a
TaKKE B IOCIEAYIOIIEW WHXXEHEPHOU AESTEIbHOCTA MPU NMPOCKTUPOBAHWU CPEACTB U
CUCTEM M3MEPEHUS U KOHTPOJIS U3IEIHN.

TpeOoBaHus K BXOJHBIM 3HAHUSM, YMEHUSIM, HABbIKAM

- 3HAHUE OCHOBHBIX MNOHSATHM U METOJOB PEIICHUsS YPABHEHUW JIMHEWHOU WU
BEKTOPHOI aireOpbl, aHAJIMTHUYECKOW TIE€OMETPUM, MAaTeMaTUYeCKOro aHalu3a,
WHTErpajioB U 1u(PpepeHInaIbHbIX YPaBHEHU;

- YMEHHE CTPOUTH  AJITOPUTMBI  MOCIEAOBATEIBHOCTENH  PEIICHUS
MaTeMaTHYECKUX 3aJlad C MPUMEHEHUEM JIOTHYECKMX KOMOWHAIMW CIpaBOYHOM
JUTEPATYPHI U MOJYYEHHBIX B XOJI€ U3YUYCHUS IPYTUX TUCLUIIIMH 3HAHUH;

- BJaJICHUE HaBBIKAMHU PaOOThI C KOMITBIOTEPHOM TEXHUKOM, OQPUCHBIMU
nporpamMmMubiMu takeramu Word, Excel u Tabaumamu qaHHBIX.



3. IJTAHUPYEMBIE PE3YJIBTATbBI ObYUEHU S

[lenpt0  OCBOEHUS  JTUCHUIUIMHBI  «ABTOMAaTH3UpPOBAHHBIE  pacueThl B
TEXHUYECKUX CHUCTEMax» SBISIETCS MPUOOpETeHHE CTyJIeHTaMH 3HAHUM O
MPUMEHEHUU CUCTEM KOMITBIOTEPHON MaTEMAaTUKH JIJIsi aBTOMAaTU3allud UHXKEHEPHO-
TEXHUYECKON JeATEeNbHOCTM UM O3HAKOMJICHHE C Haubosiee MOMyJIsSpHBIMU
COBpPEMEHHBIMU MaTeMaThuueckumu nakeramu. [Ipakruueckoe Beeaenue B MathCAD,
Matlab 1 ocBoeHHE TEXHUYECKH CTPYKTYpPHOrO MpOTrpaMMHUPOBaHUS B 00BEME,
JIOCTaTOYHOM JJISi UCTOJB30BAHUSI ATHX CHUCTEM MPU HM3YYEHHH COOTBETCTBYIOIIMX
pa3zienoB BhICIIEH MaTeMaTUKH, OOIIETEXHUYECKUX U CIEIMATbHBIX IUCIUTUIHH.

3ajayaMi  IUCUUIUIMHBI  SIBJSIIOTCS: M3YYCHHE COBPEMEHHBIX CPEICTB
aBTOMATH3AllMd MAaTEMaTUYECKUX pacy€ToB, IMOJYYCHHE HABBIKOB [IJIsl PEIICHUS
3a1a4 MaTEeMaTHYeCKOTO MOJICTUPOBAHHUS, BBIUMCITUTEIbHBIX 3a7a4
MaTEeMaTHYECKOr0 aHalln3a, IOCTPOCHUS TEOMETPUUYECKUX (QUryp pa3iuyHOU
CTEIEHU CJIO)KHOCTH, PELICHUs 3a]1a4, CBSI3aHHBIX C MaTpULIAMH, U HCCIEJOBaHUEM
JTUHAMUYECKUX CUCTEM.

Komnerennuu, popMupyemMblie B pe3ybTaTe OCBOCHUS AUCLUILINHBL:

- CIIOCOOHOCTBIO MPOBOJUTH U3YyYEHUE U aHAJIU3 HEOOXOAMMON MH(pOpMaluy,
TEXHUYECKUX JaHHBIX, IOKa3aTeleil U pe3yJbTaToB paboThl, MX 0000IIEeHHE U
CUCTEMAaTH3allui0, MPOBOAUTH HEOOXOJUMBIE pPacyeThl C  HCIIOJIb30BAHUEM
COBPEMEHHBIX TexHuueckux cpeacts (ITK-17);

B pe3ynbTaTe n3ydyeHus JUCUUILIMHBI O0y4YarOIIMICS T0TKEH:

- 3HaTh OCHOBHBIC MOJIK30BATEIILCKUE MHTEP(HEHCH MaTeMaTHYeCKUX ITaKeTOB,
OCHOBHBIC THITBI JAHHBIX sI3bIKa MPOTPAMMHPOBAHUS TEXHUYECKUX PACUETOB,
MPUHIIAITBI OpTaHU3aIMY TPahUIECKON CHCTEMBI MATEMAaTHYECKUX TaKETOB;

- VYMeThb pemaTh CIOKHBIE TPUKIATHBIE 33Jadyd C TPUMEHEHUEM
MaTeMaTHYECKHUX TTaKeTOB;

- Brnagerp HaBbIKaMH 1O TPOBEJACHUIO PACYETOB M BU3YAIU3AIMH MX
pesynbratoB B makertax MathCad, Matlab npu npoekTupoBaHUU U MOJIETUPOBAHUU
TEXHUYECKUX CHCTEM.

NuaukaTopel M JECKPUNITOPHI YacTH COOTBETCTBYIOLIEH KOMIIETEHIUH,
dbopMupyemMoil B Mpolecce M3y4yeHUs JUCHUIUIMHBI «ABTOMAaTH3UpPOBAaHHBIC
pacyeTbl B TEXHUYECKUX CHUCTEMax», OICHUBAIOTCS TIPH TIOMOIIM OLIEHOYHBIX
CpPEICTB.

[Tnanupyemblie pe3ynbTaThl OOYUCHUS 10 JUCIUTUIMHE « ABTOMATU3HUPOBAHHBIC
pacyeThl B TEXHUYECKUX CUCTEMax», MHAUKATOPBI JOCTHKEeHUA KoMmnereHuun [1K-
17, mepedeHb OLIEHOYHBIX CPEJCTB

Ne Kon HanmenoBanue Kon [Inanupyemsle HanmenoBanue
/0 | MHIUKaTOpa MHIMKATOpa IUIAHUPYEMOTO pE3yJIbTaThI OLICHOYHBIX
JOCTHUKEHUS JOCTHKEHUS pe3ynbTara oOyueHus CpEeICTB
KOMIIETEHIIUH KOMIIETEHIINH 00y4YeHHs
1. |UWO-1pkaz 3nats:  ocHoBHbIE |3 (U/-1mk.17) |3Haer: ocHoBHBIE | Bompockr  mst
MI0JIb30BaTEIbCKUE MOJIb30BATENbCKUE | CAAUM 3a4eTa
uHTepdenco uHTEpPENCH
MaTeMaTH4eCKuX MaTeMaTH4eCKUX
MIAKETOB, OCHOBHbBIE MIAKETOB, OCHOBHBIE




THIIBI JTAHHBIX THIIBI JTAHHBIX
SI3bIKA SI3bIKA
MIPOrPaMMHUPOBAHUS IPOrPaMMHUPOBAHUS
TEXHUYECKHUX TEXHHUUECKHUX
pacyeToB; pacueToB;
TIPUHITHIIBI TIPUHITHITHL
OpraHu3aIuu OpraHu3aIuf
rpadudeckoi rpaduueckoit
CHCTEMBI CHCTEMBI
MaTEeMaTHYECKHUX MaTeMaTHYECKUX
MTaKETOB ITAKETOB
2. |NO-2nx-17 YMeTh: pemats | Y (M1-2nk17) | YMeer: pemats | Bompocer st
CJIOKHBIE CJIOKHBIE cIauM 3a4veTa
MIPHUKJIaTHBIC MIPUKJIAIHBIC
3a7a4u c 3aJa4n c
PUMEHEHUEM MIPUMEHCHHEM
MaTeEMaTHYECKUX MaTeMaTHYECKHUX
[IaKETOB IIaKETOB :
3. | UO-3nk-17 Bianers: B (U1d-3rk-17) | Bnageer naBbikamu | Bonpocel s
HaBBIKAMH 1o 1o MIPOBEJICHUIO | CTAYM 3a4eTa
MIPOBEICHUIO pacueToB H
pacderoB u BU3YyAIM3aIllUl  UX
BU3YyaIHM3allUUd  UX pe3ynbTaTOB  IpH
pe3yJIbTaTOB  TIpHU POCKTUPOBAHUH H
MIPOCKTUPOBAHUHU H MOJICIMPOBAHUHT
MOJICTTUPOBAHUHT TEXHHYECKUX
TEXHUYECKHUX CHCTEM
CHCTEM
4. COIEP) KAHUE JIUCIIAIIJINHBI
4.1. YyeOHO-TEMAaTHUYECKHH IJIAH
3aounasi popma o0yueHusI
KoauuecTBo 4yacoB
Homep KOHTAKTHOM padoTsI ¢
HaumenoBanme pa3jaeJa,
pazneaa, TeMBbI npenojaaBarTejaeM
TeMbI JlaboparopHble
Jlexuun
padoThI
[TakeTbl MPUKIAMHBIX TPOrPaMM MOJCIUPOBAHUS CHCTEM
1 ABTOMATU3HPOBAHHOTO YIIPABJICHUS TEXHHYECKUMU 1 4
cpencrBamu. Yacts 1: MathCAD.
[TakeTsl MPUKIAIHBIX MPOTPAMM MOJICITHPOBAHUS CHCTEM
2 ABTOMATU3UPOBAHHOTO  YIPABICHUS  TEXHUYECKHUMH 1 4
cpeacrBamu. Yacts 2: MATLAB + SIMULINK.
Bcero: 2 8

4.2. Coaep:kaHue JIEKIIMOHHBIX 3aHATHIA




Tema 1. Ilaxemul npuxnaonvix npozpamm (II11) ons mooderuposanus cucmem
A6MOMAMUZUPOBAHHO20 YNpasieHus mexuuueckumu cpeocmeamu. Yacme 1: 1111
MathCAD.

Pabora ¢ Marpunamu. Apudmerndeckue — omeparopbl.  OmnepaTopbl
npeoOpa3oBanus MaccuBoB. Ctanmaptabie cpeactBa MathCAD mis pemenus 3amad
auHeHon anreopel. Iloctpoenue rpaduxkoB B MathCAD. 2D- u 3D-rpaduxu.
[Tonspueiii  rpaduk. IlocTpoeHne rpadUKOB KyCOUHO-3aJaHHBIX  (YHKIUH.
Hcnonb3oBaHWE paHKUPOBAHHBIX IMEPEMEHHBIX. TpacCUpoBKa W  pEIIECHHUE
ypaBHeHUN Trpaduyecku. BcTpoeHHble (GYHKIUM 17 pemieHUsT OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHeHHH. JuddepeHinanbaple ypaBHEHHS TEpPBOTO U
BTOporo mnopsaka. Cucrembl auddepeHnnanbHblx ypaBHeHH. Merton Diinepa.
Pemenne ypaBHEHMII B 4YacTHBIX MPOM3BOJHBIX. CTpyKTypa HpOrpaMMBI.
[Iporpammel ¢ BeTBieHHsAMU. lIporpaMMHpoOBaHHE UHMKIMYECKUX IPOLIECCOB.
PexypcuBnbie Borunciienus. @yHkuuu 1octymna K ¢ainam. DaitioBoe mpencTaBieHne
OJHOPOJHBIX  YHCIOBBIX M  HEOJHOPOJHBIX  MacCUBOB.  MojenupoBaHue
HENPEpPBhIBHBIX M  HEJIWMHEHHBIX  JAMHAMUYecKux cucreM. OO6mas  cxema
CTpYKTypH3alud UH(pOpMAuu O  NPUYUHHO-CIEIACTBEHHBIX  B3aUMOCBS3SIX
JUHAMHYECKUX MPOIECCOB B 00BEKTAaX MOAEINPOBAHUS.

Tema 2. Ilakemul npuxnaonwvix npozpamm (II11) ons mooderuposanusn
cucmem agmoMamu3upPOCAHHO20 YRPAGICHUA MEeXHUYECKUMU CPeOCH 8aMU.
Yacmo 2: ITII MATLAB + SIMULINK.

Haznauenue u coctaB cucreMbl Matlab. OcHoBbl paboTel B Matlab. Bectpoennsie
GyHKIMU 108 Apu(METHYECKHE BBIYHMCIEHUS, padoTa ¢ MacCHUBaMH, IMOCTPOEHUE H
penaktupoBanue rpapukoB. Pabora ¢ M-¢aiinamu. OCHOBBI MPOrpaMMHUpPOBaHUS B
Matlab. Pab6ora B Simulink. Iloctpoenne O6mnok-cxeM. BeigencHre 0OBEKTOB.
Oneparuu ¢ OJI0KaMHU.

4.3. JlabopaTopHbIe 3aHATHS

HopmaTus
BpeMeHH, Yac.
3aounas popma
00yueHust

Homep
HaumeHoBanue pasaeina, .
pasaea, HaumenoBanme 1a6opaTopHOii padoThI

TEMBbI
TEMBbI

[TakeTs! npuknaaselx | [Ipencrasnenne pesynpraToB
IIporpamMM MOJEIUPOBAHMNS | BBIYUCICHUN. Y IIpaBICHUE 1
CUCTEM BBIYHCIICHUSIMU
ABTOMATHU3UPOBAHHOTO PaGora ¢ marpunaMua M BEKTOpaMH B
ynpasyienus rexunyeckumu | MathCAD.3anaun nuneliHoi anreOpbl
cpencrBamu.  Yacte  1:| Cosnamme rpagukoB B MathCAD.
MathCAD. JleymepHble Tpaduki © TPEXMEPHBIC 0,5
rpaduku

Berpoennbie gyaxmmu MathCAD s
peleHnss OObIKHOBEHHBIX YpaBHEHWH U
CHCTEM. Pemenne CHCTEM
T hepeHIMaTbHBIX YpaBHEHUH

0,5

[lepBas mporpamma u 00paboTKa
uHOpMalMu U3 BHENIHero ¢aiina

[uknsr u omnepartopsl. [IporpamMmsr ¢
BETBJICHUSAMU u PEKYpPCUBHBIE 0,5
BBIYUCIICHHSI

0,5

6



[TakeTsl npukiaaHelx | [I[puMeHeHne nporpaMMHOro makeTa

nporpaMmM MozenupoBanusd| MATLAB  npu  MoaenupoBaHuu 2
CUCTEM TEXHUYECKUX cuctem» Yacts |

2 ABTOMAaTU3UPOBAHHOIO [IpumeneHue mTPOrpaMMHOrO IaKeTa
ynpaBiieHus TexHuyeckumu| MATLAB  npu  MoJenupoBaHUU 2

cpeactBamMu.  Yacte  2:| TexHHuUeckux cuctem» Yacthb 1
MATLAB + SIMULINK.

Bcero: 8

4.4. KonTposabHas padora

Kontponbaast pabora Ha Temy «llpumeHeHHne CHCTEMBI KOMIBIOTEPHOU
anreOopel MathCAD a1 MH)KEHEPHBIX pacdy€ToB» C HHAWBHAYyaIbHBIM BapHaAHTOM
3aJlaHusl, BbIOMpPAEMbIM IO CyMME JBYX MOCIHCAHUX HUPP 3a4€THON KHWXKHU, U
BKJIIOHArOass B ce0s YNpaKHEHUs U3 Pa3fesioB aireOpbl, pacCMOTPEHHBIX Ha
JEKIUSAX W 3aHATUSAX KOHTAaKTHOW palOThI C MpenoaaBaTesieM, TAaKUE KaK PEIICHMs
CUCTEM YpaBHEHMH METO/0M OOpaTHON MaTpullpl, MeToJoM [aycca, mpu momouu
BCTPOEHHBIX (PYHKIIMM, mocTpoeHne rpadukoB (yHKIMI, BBIYUCICHUI HHTErpajioB
YHUCJIEHHO U aHAJIUTUYECKH.

5. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIUXCA
11O OCBOEHUMIO JUCHUMIIVINHBI

[Ipy npociymmBaHuK JIEKIMKA PEKOMEHIYETCS B KOHCIIEKTE OTMEYATh BCE BAXKHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTPSET BHUMAHWE NPENOJABATENb, B YACTHOCTU TE€, KOTOPHIE
HAIpaBJICHbl Ha KAYECTBEHHOE BBIIOJHEHNE COOTBETCTBYIOIIEH 1a00paTOpHOM PabOTHI.

IIpenogasaTeneM 3aluIaHUPOBAHO HUCTIOJIB30BAHUE IIPY YTEHNUH JIEKLIUI TEXHOJIOTHUH
yueOHOM nuckyccuu. [lostomy pexomeHmyercs (UKCHpOBaTh sl ceOsi MHTEPECHBIE
MOMEHTHI C LEJTbIO UX AKTUBHOT'O OOCY>KJICHHUS Ha JUCKYCCUH B KOHIIE JIEKLIWU.

3a10roM KayeCTBEHHOTO BBIMOJIHEHUS JIA0OPATOPHBIX PabOT  ABISETCS
CaMOCTOATENIbHAsA TOJrOTOBKA K HHMM HAaKaHyHE NyTeM MOBTOPEHHUS MaTepHalioB
Jekuuidi. PekoMeHyeTcst MoAroTOBUTH BOIIPOCHI MO HESICHBIM MOMEHTAaM U 00CYJIUTh
WX C Iperno/iaBaTesieM B Hauale 1abopaTopHOi paboThI.

[IpenonaBareneM 3arlaHUPOBAHO MPUMEHEHHE HAa JTAOOPATOPHBIX 3aHATHUAX
TEXHOJIOTUM Pa3BUBAIOILICHCS KOOIEpAallMM, KOJUICKTUBHOTO B3aMMOJICUCTBUS,
pa30opa KOHKpETHbIX cuTyanuii. [lo3TOMy mnpuBETCTBYeTCS TPYNIIOBOM METON
BBITNIOJIHEHMSI JIaOOPATOPHBIX pabOT M 3allUThl OTYETOB, a TAK)XKE B3aUMOOLIEHKA U
00CYXXJIeHHE PE3YJIbTATOB BBIMOIHEHUS JIA0OPATOPHBIX padOT.

BbinmonHenne caMOCTOSTENbHOM —pabOThl  MOAPA3yMEBAET  CaMOCTOSITENILHOE
U3y4YeHHUE Pa3eioB AUCIMIUIMHBI, TOJrOTOBKY K JJAOOPATOPHBIM 3aHSATHUSM, BBIIOJIHEHUE
KOHTPOJIbHOW pabOThI, OJTOTOBKY K 3a4€Ty.

PexomennyemMass TpyJOEMKOCTb CaMOCTOSTEIbHON paboThl MpeJcTaBieHA B
Tabnuie:

PexoMeHnayemMblil pe;KMM CaAMOCTOSAATEIbHOM pa0d0Thl

Pexomennyemas
HaumeHoBaHue
N TPYAOEMKOCTb,
BH/Ia CAMOCTOSITEIbHOM PadoThI
aKaj. Jac.




3aounas popma

o0yueHust
CamMocTosiTeJIbHOE U3yYeHHE TEM TN CIUIIIUHbI: 54
CoBpeMeHHOE  MaTeMaTHYeCKOe  IMpOrpaMMHOE  OOeclieyeHue. 5
OcHOBHBIE BUJIbI, BOSMOXKHOCTH U 00J1aCTH TPHUMECHEHUS
bazoBble OHATHS CHCTEMBI KOMITbIOTEpHOM anreopsr MathCAD 5
[TpumeHeHune yHuBepcaiibHOrO MaTemartmdeckoro makera MathCAD 5
JUIS pellieHus 3a71a4 anreopol
Pa6ota c rpadukoii. ['paduku KycouHo-3aaHHBIX (HYHKIIHH, pEIICHUE 5
ypaBHEHHH TpapuuecKu
Pemenne cucreM O0OBIKHOBEHHBIX NU(D(epeHIINaTbHBIX YPaBHEHUNH U 5
ypaBHEHUH B YACTHBIX MTPOU3BOTHBIX
[TporpammupoBanue u 00paboTKa BHENTHUX (aiioB 5
[IpuMmeHeHHe BCTPOCHHBIX (YHKIUU I PEIICHUS THUIIOBBIX 3a]ad 5
IIPOEKTUPOBAHMSI CPE/ICTB U CUCTEM aBTOMAaTH3AIUU
ba3oBeie 37€MEHTBI MAaTEMaTHYECKOTO MOACITHPOBAHHUS PA3ITHIHBIX 5
CHCTEM
Knaccnyeckne QopMbl MaTeMaTHYeCKUX MOJENEH  CKasIPHBIX 5
JTUHAMHYECKUX CHCTEM
MareMaTHueCKue MOJICNH JWHAMHYECKUX CHCTEM B TPOCTPAHCTBE 5
COCTOSTHUI
Matematuueckue MOJAENM JUHAMHYECKHX CHUCTeM B  (Qopme 4
MIPOOJIEMHBIX MATPHII
IHoaroroBka K 1a00paTOPHBIM 3aAHATHAM
(o 1 gacy Ha Kaxj0e 3aHsATHE — O4Has hopMa 8
1o 2 yaca Ha KaXKJIoe 3aHATHE — 3a04Hasi opma)
BrInoJiHeHHEe KOHTPOJILHOH PadoThI 18
IHoaroroBka K 3a4ery 18
Bcero: 98

6. ®OH/I OUEHOYHbBIX CPEJICTB
JJIA ATTECTAIUU IO JUCHUITTIMHE
6.1. IlepeyeHDb OLIEHOYHBIX CPEICTB

1. Kontposnbhas paborta
2. Otuetsl 10 J1a00PaTOPHBIM paboTam
3. bank sk3amMeHaIMOHHBIX OUIIETOB K 3a4eTy

6.2. Ilpouenypa oueHUBaHMS Pe3yJIbTATOB OCBOCHUS TUCHMILIMHBI

Urtoromas arrectanust pabOThl MO JUCHUIUIMHE «ABTOMATU3UPOBAHHBIE
pacueTbl B TEXHUYECKMX CHCTEMax» IPOM3BOJUTCS IO OWieTaMm, CoOJepKaliuM
BONIPOC W [JIBE 3amauyd. Bpems, OTBOAMMOE Ha NOATOTOBKY W YCTHBIM OTBET,

cocTaBysieT | aCTpOHOMHYECKUI Yac.

PCBYHBTaTBI 3a4CTa 3aHOCATCA IpCrodgaBaTciicM B 3a4CTHYIO BCIOMOCTD,
KOTOpada CHacTCsa B OpFaHI/I3aHI/I0HHI)II\/JI OTJAC]I MHCTHUTYTAa B JICHb 3a4YCTa, a TAKIKC

BBICTABJIAIOTCA B 3a4YCTHYIO KHUKKY 06yqafomeroc>1.

6.3. IIpumepbl OLIEHOYHBIX CPEACTB ISl 3a4eTa

IIpumepHBbIii CIUCOK BONMPOCOB K 3a4eTy
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1. OG30p COBPEMEHHBIX CPEJICTB aBTOMATH3AlMM MAaTEMATUYECKUX PACUETOB M MX
rpaduueckoil BU3yalin3anuu.

2. UucnoBo#l, CTPOKOBBIM, JIOTMUECKUM THUIM JaHHBIX. IlepeMeHHble, QyHKIUU —
JIOKaJbHBIE U TJI00AJIbHBIC OTIPEICTICHHUS.

3.0mepatopbl: CyMMHUpPOBaHME M TEpEeMHOXKEeHHE, auddepeHpoBaHue u
WHTErpUpPOBaHUE, MPEOOPa30BaHNE BhIPAKEHUH.

4. Pabora ¢ maTpuiiamMu. ApudmMeTH4ecKue ornepaTopsl.

5. Pabora ¢ matpunamu. OrnepaTtopsl mpeoOpa30BaHUs MaCCHBOB.

6.Crangaptabie cpenctsa MathCAD amnst pemieHus 3a1a4 JMHEHHOM anreOpsl.

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

8. [Toctpoenue rpaduxos B MathCAD. ITonspHslii rpaduxk.

9. Moctpoenue rpadukxos B MathCAD. Tloctpoenne rpadukoB KyCOYHO-33JaHHBIX
byHKIHiA.

10. [octpoenue rpaduko B MathCAD. Vcnosb30Banre paHXKUPOBaHHBIX TIEPEMEHHBIX.
11. Tloctpoenue rpaduxoB B MathCAD. TpaccupoBka W peEUICHHE ypaBHCHHA
rpaduyuecku.

12. BcerpoeHnnble (YHKIMHM JJi8 pPEHICHHS OOBIKHOBEHHBIX U] hepeHITMaTbHBIX
ypaBHeHu#. JluddepeHnmanbapie ypaBHEHUS IEPBOTO U BTOPOTO MOPSJIKA.

13. Cuctemsl nuddepennmanbabx ypaBHeHud. MeTo Diinepa.

14. Cuctemsbl nuddepeHIralbHbIX YpaBHEHUH.

15.PemieHne ypaBHEHUM B YaCTHBIX TPOU3BOIHBIX.

16. Ctpyktypa nporpamMmmsl. I IporpamMel ¢ BETBIICHUSIMH.

17. TIporpaMMupoBaHre IMTUKINYECKAX TIPOIIECCOB. PEeKypCHUBHBIE BEIYHCIICHUS.

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

19. ®ynkmu noctyna K ¢aiinam. daitioBoe npeIcTaBIeHNe HEOTHOPOIHBIX MACCHBOB.

3aiaHus U1 BHINOJIHEHHS J1Aa00PaTOPHBIX padoT

Ha nmaGopaTopHbIX 3aHATHSX CTYACHTHI BBITIOJIHSIOT 33JJaHUs 110 MAaTEMaTUIECKUM
BBIUMCJICHUSIM, COOTBETCTBYIOIIME TEME aKTyaJIbHOTO JIEKIMOHHOTO 3aHSTUS U
aHaJIOTUYHBIE TEM, KOTOPBIE COJIEPIKATCSI B KOHTPOJIBHOM padoTe.

6.4. ®OH/ OLICHOYHBIX CPEICTB
[lonublid OaHK 3aJaHUM [JIS TEKYLIEro KOHTPOJS MW MPOMEKYTOUHOU
aTTeCTalliM 10 JUCLUIUIMHE, II0KAa3aTeld, KPUTEPHUM, IIKaJdbl OLCHUBAHUS
KOMIIETEHLIUH, METOANYECKUE MaTEepUaIIbl, ONPEACIAIOIINE IPOLETYPbl OLIEHUBAHUS
0o0pa30BaTeNbHBIX PE3YJbTATOB, NMPUBEACHBI B yUYEOHO-METOJUYECKOM KOMILIEKCE
JVCLUTUIAHBI.

7. OCHOBHASA U JONNIOJTHUTEJIBHASA YYEBHASA JIMTEPATYPA
7.1. OcHOBHasl yueOHasI JIUTEPATypa
1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YueOHoe mocooue. —
Kypran: U3a-Bo Kypranckoro roc. yu-ta. 2004. — 78.



2. Pakutun, B. M. PykoBOACTBO MO ME€TOJaM BBIYMCICHHA W TPHIOKEHUS
MATHCAD [3Onaextponnsiii pecypce] / B. W. Pakutun. - MockBa: ®U3ZMATIINT,
2005. - 264 c. — Joctyn u3 9bC «znanium.com»

3. PemeHne 3a1ay BBIYMCIWUTEIBHOW MAaTEMAaTHKUA C UCIIOJB30BAaHUEM S3bIKA
nporpammupoBanus nakera MathCad [Onexktponnsiii pecype]| / I'.B. Tpommuna -
Hosocubupck: HI'TY, 2009. - 86 c. — Hoctyn u3 ObC «znanium.comy

7.2. lonosiHUTEIbLHAS yUYeOHAasl JIUTEpPaTypa

1. Umxenepusie pacuétel B Mathcad 15: Yue6nsrit kypc. — CI106.: [Turep, 2011.
—400 c.

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

3.  MopaenmupoBaHue  MPOLECCOB  YIPABICHUS B  MHTEIUIEKTYaJbHBIX
U3MEpPUTENbHBIX cucTemMax [DnekrponHsii pecypc| / E.B. Kammsa, B.C. Ky3eBanos,
B.II. IIlepuyk - MockBa: @uszmatiur, 2009. - 512 c. — Hoctyn u3z ObC
«znanium.com»

8. YHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIINXCA
1. KapnoB E.K. Meroauueckue yka3zaHus K KOMIUIEKCY JIaDOpAaTOPHBIX H

IPAaKTHYECKUX paboT mo Kypey «OcHOBBI uHxkeHepHbIX pacuéroBy // E.K. Kapnos.
Kypran: KI'Y. 2017. - 65 c.

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

1. OduumanbHpii caliT (UPMBI-pa3pabOTYUKA CHCTEMBI KOMIIBIOTEPHOMN
anreoper MathCAD. http://www.ptc.com/engineering-math-software/mathcad

2. OO0pa3oBaTtenbHbII MaTeMaTU4ECKUI cair EXPonenta.ru.
http://www.exponenta.ru/soft/Mathcad/Mathcad.asp

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

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

10. TH®OOPMAIINMOHHBIE TEXHOJIOI'NNA,
INPOI'PAMMHOE OBECIHEYUEHUE
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMbI
1. OBC «Jlanb»
2. OBC «KOHCYNBTaHT CTyJEHTa»
3. OBC «Znanium.comy
4. «"apaHT» - CipaBOYHO-TIPABOBasi CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUIIJIINHBI
MarepuanbHO-TEXHUYECKOEe OOecleueHne 1o peaau3aiud JUCIUILUIMHBI
ocymiecTBisieTcsi B cooTBerctBuM ¢ TpedoBanusamu PI'OC BO mno manHOU
o0Opa3oBaTeIbLHOM MpOrpaMMe.
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12. JJIA CTYAEHTOB, OBYYAIOLIUXCA C UCITOJIB3OBAHUEM
JIMCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI U
[Ipy  WCHONB30BAaHUM  BJIEKTPOHHOIO  OOyYE€HHS UM JAUCTAHIIMOHHBIX

oOpazoBarenbHbIX TexHoNOTHH (mamee D0 um JIOT) 3aHATHS TOJHOCTBIO WIIA
YaCTUYHO MPOBOJATCS B pekuMe OHJaiiH. O0beM JUCUHUIUIMHBI M PACIPECICHUE
Harpy3ku 1o Bujam pador coorBerctByerT 1. 4.1. Pemenne xadenpsr 00
UCITOJIb3YEMbIX TEXHOJIOTHSIX U CHUCTEME OLICHMBAHUS JOCTMKEHUN OOydYarolMXcs
MPUHUMAETCS C YYETOM MHEHUS BEJIYIIETO MpenogaBaTeis U T0BOAUTCS 0 CBEJICHUS
oOydJarommxcs.

11



[MTPMJIOXKEHUE 1

AHHOTaIMs K pabodeit mporpaMmme JUCIUIUIUHBI
«ABTOM&TI/IBI/IpOBaHHBIe paC‘-ICTBI B TCXHHNYCCKHUX CUCTCMAX»

o0pa30oBaTeILHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpuara
27.03.01 — CrangapTusamnusi 1 MeTPOJIOTUsI
HanpasneHnnocTs:
CranaapTu3anus, MeTPOJIOTUs U YIIPaBjieHHe KaueCTBOM

TpynoemkocTs aucturivHbl: 3 3E (108 akageMuuecKux 4acoB)
Cemectp: 5 (3aouHas hopma oOydeHus )
dopma NMPOMEKYTOUHOU aTTECTALMU: 3a4eT

ConeprxaHne JUCHUIUIMHBI

OYHKIIMOHAIbHBIE ~ KOMIIOHEHTBI  JUIsl ~ aBTOMAaTH3allMM  WCCIIEIOBAHHM
TEXHUUYECKUX 00BEKTOB. OCOOEHHOCTH MPOEKTUPOBAHUS U OCHOBHBIE TPEOOBAaHUS K
aBTOMATU3UPOBAHHBIM cUcTeMaM. [IpUHLMIBI MOCTPOECHUS aBTOMATHU3UPOBAHHBIX
cucteM. OOmas XapakTepUCTHUKAa CPEACTB YIPaBICHUS B aBTOMATHU3WPOBAHHBIX
CUCTEMAX, OCHOBHBIE KpUTEpuu BbIOOpA OBM s IIOCTPOCHUSA
aBTOMATU3UPOBAHHOUN CHCTEMBI.

OOmass MeToauKa MPOrpaMMHOIO YIPABJIECHUS BHEIIHUMH YCTPOMCTBAMH U
OLICHKH UX COCTOsIHMs. TexXHuueckue cpelncTBa 0OpadOTKH, XpaHEHHs, OTOOpaKEHUS
uHpopMallMd U BbIPAOOTKM KOMAaHIHBIX BO3JEHCTBHMA. TexHUYeckue CpeicTna
NOJydyeHHs MH(POpPMaLMU O COCTOSHUM OOBEKTa YIpaBlieHUS. AJTOPUTMBI
OJTHOKAHAJbHBIX U MHOTOKAaHAJIbHBIX W3MEPEHUH BXOJHBIX CUTHAJIOB 10 TOTOBHOCTU
YCTPOMCTBA U3MEPECHUS.

Pabora ¢ wmarpumamu.  Apudmernyeckue — omepatopsl.  OmnepaTtopbl
npeoOpazoBanus MaccuBoB. Ctannmaptabie cpeactBa MathCAD s pemienus 3amau
nuHerHoW anreOpel. IToctpoenune rpadpuxkoB B MathCAD. 2D- u 3D-rpaduxku.
[Toctpoenue rpaduKoB KyCOYHO-3aIaHHBIX byHKIMA. Hcnons3oBanue
paHXKMPOBAHHBIX MEPEMEHHBIX. BcTpoeHHble (GyHKIMH 17151 PelIeHHs] OOBIKHOBEHHBIX
mupdepeHuranbubix  ypaBHeHUM. JuddepeHnuanbable  ypaBHEHUSI TEPBOrO MU
BTOpOro nopsaka. Cucremsl nuddepeHraibHbIX ypaBHEHU. Perienne ypaBHeHHM
B YACTHbIX Mpou3BOAHBIX. [Iporpammel ¢ BeTBiIeHusiMH. lIporpammupoBaHue
UUKIMYECKUX  MpoleccoB.  PekypcuBHbIE — BbIUMCIEHUSA.  MojenupoBaHue
HENPEPBIBHBIX U HEIMHEWHBIX JUHAMUYECKUX CUCTEM.

Hasnauenue u coctaB cuctembl Matlab. OcaoBbl paboTel B Matlab. Betpoenubie
byHKIMU 11 ApruMETHUECKHe BBIYHMCIEHUS, paboTa ¢ MacCHBaMH, IMOCTPOCHUE U
penaktupoBanue rpaduxoB. Pabora ¢ M-daiinamu. OCHOBBI MPOTpaMMHUPOBAHUS B
Matlab. Pabora B Simulink. TIloctpoenne Omok-cxeM. BoigeneHne 0OBEKTOB.
Omneparuu ¢ OJI0KaMH.
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JIMCT
perucTpanuy U3MeHeHu i (10MoJTHeHUl) B pa0do4y0 NporpaMmmy
yueOHOH TUCIUIIMHBI

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

N3meHenus / nonojiHeHus B pado4yyo nporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEpKIEHbI HA 3aceAaHUM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuid kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20_ /20 y4yeOHbIi roxa:

OTBETCTBEHHBIN MTPENO1aBaATEIb / ®.1.0. /

W3meHeHust yTBepKIeHbI Ha 3acCeTaHuy KadeIphl «  » 20 r.,
[Iporokoit Ne

3aBenyromuii kadeapoi « _» 20 T.
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