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1. OFBEM JUCIHUAILIUHBI
Bceero: 5 3a4éTapIX emumm Tpynoémkocty (180 akamemmyeckux 4acoB)

Ounas ¢opma o6yyenus

F Bun yuebHoit paborst kLEce Ceneerp
THUCIHILTHHY 4
AyRuTOpHBIE 3aHATHS (KOHTAKTHAN pabora ¢
HpenojaBaTeieM), BCEro 4acon 60 60
B TOM YHC/Ie:
Jlexiun 24 24
Jlaboparopuste paGors 36 36
Camocrositenbnas pa6ota, Beero uacon 120 120
B TOM YHCJIe:
HoaroroBka k 3auery 18 18
Jpyrue BHALI camMocTosTE MR HON paboTE 102 102

(camocrogrensHoe U3y4eHHE TeM (pa3aeiioB) JHCIHUTLTHHEL)

Bua npomexkyTrounoii arrecramun 3auer 3ayer

O6wmas TpymoemKocTs AHCIHNINADL 1 TPYAOEMKOCTE 10

108 108
ceMecTpaM, 4acos
3aouyHan popma obyuenun
Bup yueGuoii paborer Hasei Cenectp
JUCIUIITTHHY 3
AyauTopHbIe 3aHTHS (KOHTAKTHAS pabora ¢
npenofaBare/iem), BCero 4acon 10 10
B TOM YHCJIE:
Jlexuun 2 2
JlaGoparopusie paGoTsr 8 8
CamocrosiTesibHasn paGora, Beero yacos 170 170
B TOM YHCJIe:
Ioaroroska KoHTpoNMEHOI paGoTH 18 18
Hoaroroska k 3auery 18 18
Hpyrue BUIBI camocTosTeTBHOM paboTEI 134 134
(camocTosITENBbHOE H3YYEHHE TeM (paszenoB) mucumMHAE)
Bup npomexyrounoii arrecramun 3aver 3ayer
Bﬁmaﬂ TPYAOCMKOCTh AHCUMILIMHBI H TPYA0EMKOCTH 0 180 180
c

€MeCTpam, 4acoB




2. MECTO JUCHHUILIUHBI
B CTPYKTYPE OBPA3OBATEJILHOI ITPOTPAMMBI

Jucuunnuna «ABTOMaTH3HPOBaHHBIE PacieThl B TEXHHYECKHX CHCTEMAX)
OTHOCHTCS K 4acTH, (OPMHpPYeMo#l yuacTHHKaMH 00pa3’oBaTeNBHEIX OTHOLIEHH
Onoka b1. SIBnserca nucHUmIHHON o BEIOODY.

Mzyyenne  mucrummums Oasupyercs Ha  pesymsrarax 00y4JeHwus,
COPMHPOBAHHBIX MIPH H3yYeHHH CIeAYIOUIMX TUCHHUITINH:

- Matemaruka;

- Indopmanionnkie TexHomoruy.

Pesynbrater  ofywerms mo mwmcnmmmame HEOOXOMUMBI ISl H3y4YeHHs
AucuuninH «Teopust aBromMaTuueckoro YUpaBieHus», «Monenuposanue cucrem
ynpasieHus», «HenuneiiHas [uHAMHKa TexHHYeCKHX CHCTEM», a TaKke B
TOCNEeyIOLEeH MHXKEHEPHOH NesTeNHOCTH [Py TIPOEKTUPOBAHUH CPEJICTB U CHCTEM
aBTOMAaTH3allHH.

TpeGoanust k BXOAHBIM 3HAHMAM, YMEHUSIM, HaBBIKAM:

- 3HAHHC OCHOBHBIX NOHATHH M METOJIOB pelueHHs YPaBHEHMH JIMHEHHOH u
BEKTOPHOH anreOphl, aHAIMTHYECKO TEOMETpHH, MaTeMaTHYecKOoro aHaju3a,
HHTETpasoB u 1udQepeHHanbapx YpaBHEeHHiT;

©  YMCHHC  CTPOMTH  allOPHTMBI  ITOCIIEOBATENbHOCTES pelleHus
MaTeMaTHIeCKuX 3a[a4 ¢ IPHMEHEHHEM JIOIHYECKHX KOMOMHANHUA CHpaBOYHOlM
MHTEpATYPBI U TIONyYEHHBIX B XOJIe H3Y4eHHs APyTHX JUCUHIUIMH 3HAHHI;

- BIAJCHMC HABBIKAMHM pabOTH C KOMIBIOTEDHOIR TEXHUKOH, O(HCHBIMH
porpaMMHbIMH niakeTamu Word, Excel u TaGnumamu JJaHHEBIX;

3. INTAHUPYEMBIE PE3YJIbTATEI OBYYEHU S

Lensto  ocBoenuss  aucmummmms: «ABTOMATU3HPOBAHHBIE pacyeThl B
TEXHHYECKHX  CHCTEMaxX»  SBIAETCA NpHOGpeTeHMe CTyNCHTAMHM 3HaHHH O
[IPUMEHCHHH CHCTEM KOMIIbIOTEPHON MaTeMAaTHKH s ABTOMAaTH3allMH HHKEHEPHO-
TEXHUYECKOH [eATENBHOCTH M O3HAKOMIEHHE ¢ HauGomee TIOILY IAPHBIMH
COBPEMEHHBIMH MAaTEMaTHIECKHMH NMaKeTaMy. [IpakTHuecKoe BBeeHN e B MathCAD,
Matlab u ocBoenue TexHHuecku CTPYKTYPHOTO INPOTPaMMHPOBaHHS B 06BEMe,
AOCTATOMHOM ISl UCTIONB30BAHHS 3TUX CHCTEM MpPH H3YYeHUH COOTBETCTBYIOLIUX
Pa3/elIoB BRICIICH MaTEMATHKH, OBIIETEXHIYECKHX M CHIeIHATBHEIX JMCLUTLTHH.

3ajayaMy  TUCUMIUTHHEL  SBISFOTCS: H3y4Y€HHE COBPEMEHHBIX CpEICTB
aBTOMATH3ALMM MATEMaTHYECKUX pPacyéTOB, IONy4eHHe HABBIKOB IS pelreHus
3a1ayu MaTeMaTHYeCKOro MOJIEIPOBaHHS, BBIYHCIIUTENBHBIX 3aa4
MATEMATUYECKOTO  aHANM3a, IIOCTPOEHHS IeOMETPHYECKUX ¢uryp pasnuymoit
CTCIICHN CNIOXHOCTH, PEIIeHHs 3a1ad, CBA3AHHBIX C MATPHLAMH, M HCCJIeI0OBAHHEM
JUHAMHYECKHUX CHCTEM.

Komnerennun, Gpopmupyemsre B pe3yneTaTe OCBOCHUS QUCLIMILIIUHEL:

CIIOCOOHOCTBIO  HCIIONIB30BaTh OCHOBHBIE 3aKOHEI €CTeCTBEHHOHAYYHEIX
JUCLMIVIAH B NPO(ECCHOHANBHOA  JeATeNsHOCTH, IPUMEHATE  METOMBI
MATEMATUYECKOTO  aHANM3a WM MOJENMPOBaHHS, TEOPETHYECKOr0 |
SKCTICPHMEHTaNbHOTO HecneoBanms(IITIK-1)

CIIOCOOHOCTBIO BEIOHPATh OCHOBHEIE M BCIIOMOTaTeNbHbIE MaTepHalbl s
M3rOTOBNICHUS  W3MEIHH, CHOCOGB pPealH3alMM  OCHOBHEIX TEXHOJIOTHYECKHX
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TIPOLIECCOB,  AHATIUTHYCCKHE W  YHCIEHHBIE METOJbI NpH  pa3paboTke wux
MaTeMaTI4eCKUX MOJENeH, METONbI CTAHAAPTHHIX MCIBITAHHH Mo OIpe/Ie/IEHHIO
(QHU3UKO-MeXaHIYeCKUX CBOHCTB H TEXHOIIOTHYECKHX II0Ka3aTeNell MaTepuanoB u
TOTOBBIX

U3JIeNNH#, CTaHAAPTHEIE METOIBI UX TIPOEKTHPOBAHYS, POTPECCHBHEIE METOIbI
OKCIUTyaTanun usaemmit (11K-2)

B pesynbrate usyuenus gucuummner ofydarommiics qomkeH:

- 3HaTh OCHOBHBIE MOJB30BATEIBCKUE UHTEp(hENCH MaTeMaTHYeCKHX HaKEeTOB,
OCHOBHBIC THIBI AAHHBIX S3BIKA (POTPaMMHUPOBAHHSA ~ TEXHMYECKHX DACUETOB;
UIPUHIHIIBL OPraHU3alMK rPAapHUUecKOl CHCTEMBI MATEMATHYECKIX naketoB (mis ITK-
2,ITIK-1);

- VYMeTh pelaTh CIOXKHBIE NpUKIAHBIe 3a[a9d C IpUMEHEHHWEeM
MaTeMaTHYeCKHX nakeToB (s I1K-2, ITIK-1);

- Bnagers wHaBpikamu 10 NPOBEICHHIO PAcuYeTOB X BHU3YAIH3alHH HX
PE3YJILTATOB  IPH NPOEKTHPOBAHMH H MONENMPOBAHMH TEXHHYECKHX cucreM (s
[K-2, ITTK-1).

4. COIEP)XKAHUE JAACIHHANJINHBI
4.1. Y4yeOHo-TeMaTHYeCKHIi MIan
Ounas dopma o6yyenus

Koanyecrro uacos
Homep KOHTAKTHOMH pa6oThI ¢
HaumenoBanue paszeuna,

Pybex | pasnena, o npenoaaBareieM
TeMbI Jlexn | Mpakrtau. JlaGoparop-
HH 3aHATHA | HbIe paboThI

Tunosble  crpyxTyper  u cpescTBa
ABTOMATU3UPOBAHHEIX CHCTEM
1 YIpPaBICHHSA TEXHUYECKIMH O0BeKTamy,| 2 - -
KOMILIEKCHI TEXHUYECKUX u
TPOTPAMMHBIX CPEJICTB.

Meronsr u Texuuueckme cpexcrpa
IIPOrpaMMHO  yIIpaBJIsIeEMOro 0OMeHa
PyGex 2 JaHHBIMH MEKIY 9BM u 3 - -

1 YCTpOicTBAMH YIIpaBJIeHUs
00BEKTOM aBTOMATH3AIIH.

PyGexHsIit KouTposs No 1 1

[Takersr  mpuknamHeIX NpOrpaMm
MOJIEJIHPOBAHHS cucTeM
3 ABTOMAaTHU3HPOBAHHOTO  ympaBiaeHus| 8 - 20
TEXHUYECKUMH cpencTBamu. Yacts 1:
MathCAD.

PyGexHblit KOHTpOsIB Ne 2 1 - -

[MTakets!  npuKIagHEIX IIporpamMm
MOJIEIUPOBAHUS CUCTeM
ABTOMAaTH3HPOBAaHHOTO  yNpaBieHus| 8 - 16
TCXHHYECKHMH cpencTBamu. YacTe 2:
MATLAB + SIMULINK.

PyGex
5 4

Py6esxHblit KoHTpOIE No 3 1

5



[ Bcero;

2 = g

3aounan gopma o0y4eHus

Lo Kosnuecrpo gacos
Homep Hanmenosannue pasena, KOHTaKTHOMH pa6oThI ¢
pa3gena, o IpenogaBarTesem
TeMbI Tex HpakTiy. JlaGoparopunie
HHH
3aHATHSA PadoThI
IMaxersr TIPHKIIATHBIX TporpaMm
3 MOJICITMPOBAHKSA CHCTEM ABTOMATH3HPOBAHHOIO 1 N 4
YIPaBICHIS TEXHHYECKHMH CcpesicTBami. YacTs
1: MathCAD.
[Taxersr TIPHKIIaTHBIX [IPOrpamm
MOJEITHPOBAHUS CHCTEM
4 aBTOMATH3HUPOBAHHOTO YIpaBIEHHs 1 - 4
TCXHHYCCKUMH  cpencTBamu.  Yacth  2:
MATLAB + SIMULINK.
Bceero: 2 - 8

4.2. Conepixanne JleKIHOHHBIX 3aHATHH
Tema 1. Tunoegsie CmpyKmypst u cpedcmea A6MOMAMUIUPOBCAHHBIX CcUCHeM
DyHKIHOHAIBHBIE KOMIIOHEHTHI AT aBTOMATH3ALHK HCCIIENOBAHMN TeXHUYECKIX
00bekTOB.  OcobeHHOCTH IIPOEKTHPOBAHMSI M  OCHOBHBIE TpeOoBaHus K
dBTOMATU3HPOBAHHBIM cHCTeMaM. [IpHHImEL [IOCTPOEHUs aBTOMAaTH3UPOBAHHEIX
cucteM. OGwas xapakreprcTuka CPCICTB YNPABICHHSA B aBTOMATH3HPOBAHHDIX
CHCTeMaXx, OCHOBHBIE ~ KpuTepud  BbiGopa  DBM JI1  [OCTPOEHHs
ABTOMAaTH3MPOBAaHHON cHCTeMBl. TeXHHYeCKHe CpeacTBa 00paboTkH, XpaHeHws,
0TOGpaXkeHUs UHPOPMALHK BBIPAOOTKH KOMaHIHBIX BO3EHCTBHMIL. Texumueckue
CpeACTBa MONy4eHHsT MH(DOPMaLMH O cocTosHUM o6LexTa YNpaBJIeHNA, JaTIUKH,
U3MEPUTENIbHBIE  TIpeobpasoBarenu. TexHUUECKHE CPeICTBa  HCIOJb30BaHHS
KOMaHIHOH MHQOPMAIUK U BO3JEHCTBHS Ha OGBEKT YNPaBJICHHMsI, UCITOJHHUTENBHEIE
YCTPOHCTBA, PeryTHpYIOL{He OpraHbl,
Tema 2. Memoowt u mexnuueckue Cpeocmea npozpamMmroz0 ooMena danusMu
Mmedsicdy IBM u yempoiicmeamu ynpaenenus o6vexmom asmomamuzayuu,
INpunnuner oprarmzanuu LIPOrpaMMHO—YNIPABIAEMOr0 OOMEHA JaHHBIMHE MEXIy
9BM u BY. O61mas metonuka MPOTPaMMHOIO YNPABNEHHS BHEITHUMH YCTPONCTBAMM
M ONEHKHM HX COCTOSHHSA. TexXHHUeCKue cpenctBa  00pabOTKH, XpaHeHHS,
oToOpaxeHns uHpOpMALUH U BBIPaDOTKH KOMaHIHBIX BO3IeHCTBHIL Texuuueckue
CPeICTBa NOMydeHnst HHYOPMALMU O COCTOSHUH 00beKTa ynpaenesus. Texundeckue
CPEICTBA HCIONB30BAHMS KOMAaHAHOH HWH(pOpMarmu u BO3IEHCTBHS HAa OOBEKT
YNpaBJieHus. AJITOPUTMBI OIHOKAHAJIBHBIX H MHOTOKaHAJIBHEIX M3MepPEHHH BXONHBIX
CHI'HAJIOB 110 TOTOBHOCTH yCTPONCTBA H3MEPEeHHS.,
Tema 3. ITakemot npuxnaonvix npozpamm (IIT1) onn modenuposanus cucmem
A6MOMAMUIUPOCARHOZ0 YRPAGICHUA MEXHUYECKUMU cpeocmeamu. Yacme 1: ITIT
MathCAD.
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Pa6ora ¢ MaTpuuaMu.  Apudmerndeckue oneparopel.  Omepatoper
npeobpa3oBaHus MacCHBOB. Cranpaprusie cpencrsa MathCAD AJISL pelleHus 3amay
JUHEeHHOH anre6psl. ITocTpoenue rpagukoB B MathCAD. 2D- u 3D-rpaduku.
Honsipueiii  rpadux. Ioctpoenne TPAaQHKOB  KyCOYHO-3aqaHHbBIX byHKIHI.
Hcnonszopanne PaHXXMPOBaHHBIX [IEPEMEHHBIX. Tpaccuposka u permenne yPaBHEHwUi
rpaguyecky. Berpoennsie byskimu g PeIIEHUsT  OOBIKHOBEHHBIX
TuddepeHnranbHbIX ypaBHeHuii. Jluddepennuanpusie YPaBHCHHS IEpPBOro wu

Tema 4. Ilaxemu RpuKaouvix npozpamm (IT11) ona Modenuposanusn
CUCHEM a8MOMamMU3UPOsanHozo ynpaenenus mexnuveckumu cpedcmeanu.
Yacmo 2: ITIT MATLAB + SIM ULINK.

Hasnauenue u cocras cucremur Matlab. Ocrosrr paGotsi B Matlab, Betpoennsre
GyHKUMM mst Apudmetnueckue BBIHCIICHNSA, paboTa ¢ MaccuBamuy, MOCTPOEHKE H
PelaKkTupoBaHue rpagukos. PaGora c M-aiinamu. Ocroppr NIPOrPaMMHUpPOBAHUS B
Matlab. Pa6ora B Simulink. IocTpoenune  Grok-cxem. Boinenenne o6mexTos.
Onepauuw ¢ 6roxamu.

4.3. JIaGopartopusie 3ansTus

Homep Hopmarus spemenn, uac.
HanmenoBanne pasgena, Hanmenobanne JabopaTtopHoii
pasgena, . paborE: Ounas 3aounas
TeMbI (popma (hopma
o0yuenns o0yyeHus
IMaxeTsr TpHKIanHebIX | [IpencTasnenne pesymsraros
HpOTpaMM  MOJETHPOBAHKS | BEIYHCIIEHHI], Vipaenenue 4 1
CHCTEM BEIYHCICHHSIMH
ABTOMATH3HPOBAHHOI'O PaGora ¢ wmarpumavm  u
YHPABIICHUs TEXHHYIECKHMH | BEKTOPAMH B MathCAD .3anaun 4 1
CpeactBamu.  Yacte  1:| mmmeitnoi anredpel
3 MathCAD. Cosnarme rpaukos B
MathCAD. [lpymepnsre rpauku 4 0.5
U TPEXMEPHbIE rpahHKu
Berpoennsre yHKUHT
MathCAD g pelenHs
OOBIKHOBEHHBIX YPaBHEHHMH u 4 0,5
cucteM.  Pemennwe  cucrem
b depeHIHATBHBIX YPaBHEHMIA
Ilepnas Mporpamma H 2 0,5
o0pabotka wundopmanuu u3
L BHEIHero (aitna
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ke H OIIEPATOPEI.
Iporpammst ¢ BeTBrenmsME 1 2 0,5
PEKYPCHBHEIE BEIYHCIIEHHUS
f S Ilpumenenne  mporpammmoro
naxeTa MATLAB IpH
IPOTpaMM MOJIETUPOBAHUS 8 2
e MOZGNHPOBAHHH TEXHHYECKHX
cucTtem» Yacts [
4 aBTOMATH3HPOBAHHOIO
Ympasnenns Texrmueckiy | L IPAMEHCHHE  TIpOrpammHOro
akera M
cpeactBamu.  Yacrs 2| MAKET AILAB e 8 2
MATLAB + SIMULINK. | MOACTHDOBAHHH TeXHHYECKHX
" | cucrem» Yacre I
Bcero: 36 8

4.4. Koutpoabuas pabora (315 3a04noii dopmel 0Gyyenus)
Koutponenass pa6ora wa TeMy «lIpumeHenne cucremsr KOMITBIOTEPHOIA

BKIIOYarOIas B cebsf ympaxHEeHHs u3 PasNeNioB  anredphl, paccMOTPEHHBIX Ha
JICKLHUAX ¥ 3aHATHSAX KOHTAKTHOM PaGoTHI ¢ TIpelIoaBareieM, TakHe Kak pelieHus
CHCTEM YPaBHEHHH MeTONOM o6paTHOI MaTpHlEl, MeTonoM [‘aycca, mpu momommm
BCTPOEHHBIX (YHKLHH, mOCTpoeHne rpaguKoB GyHKIMI, BHMHCTeHMI HHTErpajioB
YHCTICHHO H aHAIMTUYECKH.

5. METOIUYECKHUE YKA3AHWS AJIST OBYYAIOIUXCS
ITO OCBOEHHIO ANCHUTIJINHBI

Ilpn mpocnymmsanuu nexrmii PEKOMEHJyeTCS. B KOHCIIEKTE OTMeYaTh Bce
BaXHBIC MOMEHTEI, HA KOTOPBIX 3a0CTPSET BHUMAHHeE IIpeNoAaBarelb, B YaCTHOCTH
T€, KOTOpBIE HANpaBIeHbl Ha KAYECTBEHHOE BBIIIOIHEHUE  COOTBETCTBYIOLIEH
n1abopaTopHOI paboTEI.

IIpenonasarenem 3aITAHUPOBAHO UCTIONB30BAHKE TIPH YTeHHH JEKLUH TEXHOJIOTHN
y4ebHOH JHcKyceHn. TNosTomy PCKOMEHIyeTCsl  (PMKCHpOBaTh Iist cebst HMHTEpeCHbIe
MOMEHTBI C LIENBIO HX aKTHBHOIO 06CYKIEHHs Ha JUCKYCCHH B KOHIIE JICKITHH,

3anoroM kavectsenmoro BBIMONHEHUA  1abOpaTopHEIX paGoT  sBIseTcs
CaMOCTOATENbHAS IOArOTOBKA K HUM HAKaHyHe NyTeM [OBTOPEHHS MATepHajoB
JeKLuii. PexoMeHayeTcs: moarotosuTs BOTIPOCEI 110 HEACHBIM MOMEHTaM H OGCYIUTE
HX C IIperoaaBaresieM B Hayame nabopaTopHOi paboTsL,

I[Ipenonasarenem 3aIUIaHIPOBAaHO NPHUMEHEHHE Ha 7Ta00paTOPHBIX 3aHITHSIX
TEXHOJIOTHH  pazBUBaromeiics Koonepanuy, KomJIeKTHBHOIO B3aHMOJICHCTBHS,
pazbopa KOHKpeTHBIX cuTyaui. ITostomy IIPUBETCTBYETCS TPYIIIOBOH MeTOx
BBIIIONIHEHHUS J1abOPaTOPHBIX PAGOT M 3AIUTEI OTHETOB, a TaKX€ B3aHMOOIEHKA U
00CYXIeHHe Pe3yNbTATOB BBITOTHEHHS n1abopaTopHEIX paGoT.

Jns Texymero konTpoms YCIIEBaeMOCTH 1O O4HOU (hopme o0yueHus
TIPCIIONIABATENEM HCIIONB3YeTCs GallbHO-peHTHHIOBAs CHCTEMa KOHTPOJIS U OLEHKH
aKaleMHYeCKOH aKTHBHOCTH. [Mostomy HacTosTenbHO PCKOMEHMyeTCS TLIATEIEHO
POpabaThiBATE MaTePHAI JIMCITHIIHHET TIpH CaMOCTOSTeIbHOM paboTe, yuacTBOBaThH
BO Bcex (opmax obcyxmeHus u B3aUMOJIEHCTBYS, KaK Ha JeKIMAX, Tak U Ha

8



1abOpPaTOPHBIX 3aHATHAX B LEIAX JIyHIIEro OCBOGHHMs MaTepualia U MOJIyYeHH s
BBICOKOH OLICHKH IO Pe3yJIbTATAM OCBOEHHS UCIIAILTHHBL

Beimonsenne  camocrostensHoi paboTsl  moxpazymeBaeT camocTOsTeNBHOE
H3YHeHHC Pa3/IeNioB AUCLHILTHHEI, TIOATOTOBKY K 711abOpPaTOPHEIM 3aHATHSM, K PyOeXHBIM
KOHTPOJISIM (JUI1 OOYYaroIUXCsl OYHOM opMEI 0Gydenus), BbmomHeHHe KOHTPOJIEHO
paboTs! (111 06yyaronMXCs 3204HOi (opmbr 06yuerus), MOATOTOBKY K 3aYeTy.

Pexomennyemas tpynoemkocts CaMOCTOATENBHOM paboOTHl IpefcTaBieHa B
Tabnume:

Pexomenayemblii pexxnm CaMOCTOSITEILHOH paBoThl

r Pexomennyemas
TPYA0eMKOCTD,
Hanmenosanne aKan. yac,
BH/A CAMOCTOATE/ILHOI PadoThI Ounag 3aounasn
dbopma dopma
o0yvenns | o6yqenus
CamocTosiTesibHOE H3YYeHHE TeM TUCIHHIIJIHHbI: 80 126

CoBpemenHoe  MaTemaTHueckoe IporpaMMHOe  olecmeueHmue.
OCHOBHBIE BH/Ib1, BOSMOKHOCTH ¥ 06/1aCTH IpHMEHEHHS

Bazogble monsths cicTemsr KOMIpIoTepHOM anre6psr MathCAD 7 12
IIpuMenenne yHuBepcansHoro maremaTHueckoro nakera MathCAD

7 12

7 12
JULSL PELICHHS 3a/1a4 are6pEr

Pabota ¢ rpadmukoii. I'paguxn  xycouno-samangbIx byHKIMIL, 7 12
PEIICHUC ypaBHEHHIT rpaduyecku

Pemenue cucrem 06BIKHOBEHHBIX nupdeperIHanbHpIX ypasHennit 1 7 12

YPaBHEHUH B YACTHBIX POU3BOIHBIX
IIporpavMmuposanne u 06pa6oTka BHEIHIX (aiinon 7 11
[pumenenne BeTpoeHHBIX (yHKUME w1s PCEIICHHAS THIOBBIX 3amay 7 1
IPOCKTHPOBAHKSA CPE/ICTB M CHCTEM ABTOMATH3AIHH

basoBrle aneMenTr matemarmueckoro MOZETHPOBAHUS PA3IMYHBIX

7 11

CHCTEM
Knaccueckne  gopmbr  matemartmueckux  momeredt CKaIAPHEIX 8 1
JIMHAMHYECKHX CHCTEM

Marematuueckue momenu nHHAMHYecKEX cHeTeM B MIPOCTPAHCTBE 3 1
COCTOSHHI

Marematuueckue Momenn nuHaMmueckmx  cucrem B dopme 8 1

NpOGIEMHBIX MATPHIY
Hoarorosxka k 1aGopaTopubiv 3ansTHIM

16 8
(110 2 yaca Ha kax10€ 3aHsTHE)
MoaroToBka Kk pyGexHbIM KOHTPOISIM 6 _
(1o 2 yaca Ha KaxIBI pybex)
Brinosinenne KOHTpoILHO¥ paboTsl - 18
IToaroroBka k 3auery 18 18
L Beero: 120 170

6. ®OHJT OIEHOYHBIX CPEJCTB
AJIS1 ATTECTALIUY IO AUCHMILIHHE



6.1. llepeyens onenounpIx cpeacTB

1. BanmbHo-peiiturroBas CHCTEMa KOHTPOIII M OLEHKHM aKaJeMHYECKOi
AKTHBHOCTH CTyneHTOB B KI'V (miist ounoii hopmb1 0Gyuerms)

2. Konrponsnas paGora (mns1 3204HOMH dopmsr o0y4eHms)

3. Oruetsl no nabopaTopHEIM paGoTtam

5. BaHk 3amanumii k PYOEKHBIM KOHTpoOmsiM Ne 1, Ne 2 (mns ounoit (bopMmEr
00yueHwHs)

6. Bank 5Kk3aMeHaLHOHHBIX GHIIeTOR K 3a4yeTy

6.2. Cucrema 0anbLHO-peifTHHIOBOI omenKH
PaGoTel obyuarommuxes mo AHCIHUIITHHE

Ne | HaumenoBanue l Conepskanue
Ounasi gopma obyuenns
1 Pacnipenenenue Pacnipenenenne 6amon
anos 3a Bommonnen
CEMECTPEI o ue u
BUIAM y4eOHOM Bun Tiocematn 3auuTa Pybexnbiit | PyGexupiit PyGexubiit
paboTsl, cpoku y4ebHoii e nexupiy | OTYCTOBMO | KOHTpoms KOHTpOIIb KOHTpOb 3aver
clauH yuebHoi paborer; nabopatop Nel Ne2 Ne3
paBoTs! 2”'“
(a0BOAsITES 1O Pr— PaboTaM
CBEEHUS s Ho 12 Jlo 16 Jo 14 Jo 14 Jo 14 Jlo 30
olyyaromuxcs 2 - 3
Ha nepBom 12 5
5 0 N ” .
yuebHoM ITpumeua JIeKIHi napﬂgi'ro Ha 5-it Ha 8-i1 Ha 12-ii
3aHATHH ML no |
) Hus o | pasormo JeKuun NEKUMH | mexuun
2 Ganna
2 Kpurepuii nepecuera
Gannos B TpanuumMonnyio 60 u menee 6amnoB — nezaureno
OLEHKY M0 uToram pabotei B | 61...100 — 3aYTEHO
CeMECTpe U 3aueTta
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Kputepun nonycka k
NIPOMEKYTOTHOH
aTTEeCTAIHH,
BO3MOXHOCTH
HOJIyYeHHS
aBTOMAaTHYECKOTO
9K3aMeHa
(3K3aMeHanHOHHOM
OLIEHKH) ITO
THCLHUILIHHE,
BO3MOKHOCTB
NONyYeHHs: O0HYCHBIX
OaytoB

s momycka k IIPOMEXYTOYHOH aTTectanmu  (3auery)
CTYACHT IOIDKEH HabpaTh MO MTOraM TEKYyIIEro u pybexHoro
KOHTpoyd He MeHee 50 GamIoB W J0IKeH BHIMONHHTE Bee
naboparopHele paGoTEL

Hns  nomyvenws OK3AMCHALMOHHOH  ONEHKH  (3ayeTa)
«aBTOMATHHIECKH» CTYNEHTYy Heo6XOAMMO HaGpaTh 3a cemectp
CJIeyIolee MHHEMANBHOE KOJHYECTBO GATIOR:

- 61 1a monyyenns 3auera «aBTOMaTHYECKMY,

ITo cormacoBanmio ¢ mpemonasarenenm CTYIEHTY,  MOLyT
OBITE  OGABIEHEl  JOMONHHTEIBHEE (6omycHple) Gawisr 3a
aKTHBHOC y4acTHE B HAYYHOH M MeTommyeckoif pabore,
OPHIMHAILHOCTE NPHHATBIX PENICHHH B XOfe BBITOIHEHHS
TPaKTHYCCKHX M NaGopaTOpHBIX paboT, 3a y4acTHe B 3HAYHMELX
Y4eOHBIX U BHEY4eOHBIX MEpONPHATHAX Kadeapsi

DopMBbI U BHIBI
y4ebHoit paboTe! s
HEYCIIEBAIOIIHX
(BoccTanoBUBIIHXCS
Ha Kypce o0ydeHus)
CTYIEHTOB /s
TOJIyYeHUS
HeJIoCcTarommx 6amion
B KOHIIE ceMecTpa

B cimyuae ecnm x mpomexyrounoi arTecTanun HabpaHa
cymma Menee 50 Gamios, crynenty HeoOXonuMO  HabpaTh
HCLOCTAIOMEE  KONMYECTBO GaloB 33 CYeT  BBINOTHEHHS
AOUONHUTENIBHBIX 3ajaHuif, 0 KOHLA MoCTeHeH (3aueTHOiH)
Hesienn cemectpa. Ilpu sTom HE06x0aHMO npopaGoTaTe MaTepuan
BCEX NPONyIIEHHBIX  1a6OPaTOPHBIX PaGoT.

DOpMEl  NIOTONHATETEHEIX 3alaHui
IIpernojaBaTeseM):

- BLIMONHEHHE M 3aIMUTA IIPONYIEHHBIX J1abopaTopHBIX
pabor (IpH  HeBO3MOXHOCTH AONOHHUTENLHOIO  MIPOBENEHHMS
nabopaTopHOH  paBoTh TIpETIONaBaTENb  yCTAaHABIHBACT (opmy
JOTIOJTHUTENIBHOTO ~ 3afaHus 10  TeMaTHKe HPOINYIIEHHOH
n1a6opaTopHOi paGoTE! CaMOCTOATEBHO) — 110 4-X GasLios;

- IPOX0XKICHHE PyGeKHOro KOHTpONs (Gamms B 3aBHCUMOCTH
oT pyGexa).

JIukBumauus akameMudeckux 38JI0/DKCHHOCTEH, BO3HHKIIHX
U3-38 pPa3HOCTH B y4eOHBIX IUlaHaX mpu IIEPEBOJE  HIIH
BOCCTaHOBIIEHHH, TIPOBOJUTCS nyTeMm BBIIIOJTHEHHS
NOIOJHUTENLHBIX  3ajaHuil, ¢opMa H  oObem KOTOPEIX
OIPENENACTCS MpenoaaBaTeNeM.

(HazHavaroTcs

6.3. llpouenypa oneHNBanHs pe3yILTATOB OCBOCHNS AHCUHMIIHHBI

B KkauectBe pyGexHbIx KOHTpONel HCIONb3yeTcs Takas (opma, Kak
BBITOJIHCHHE 110 BapHaHTaMm HaGopa 3aiaHMii, aHATOrHYHEIX TeM, KOTOpEIE OBITH
PACCMOTPEHBI HA JEKUMAX W JAGOPATOPHEIX C IIperofiaBaTeiem. Llens storo —
OTpEICIICHHE TEKYIIEro ypOBHS 3HAHMI CTYNEHTOB, a TakKe CTemeHH YCBOEHHUS
JIEKIIHOHHOIO MaTepuana. 3afaHdsl COCTOAT W3 3 BapuaHToB HabopoB mo 10
[PUMEPOB B KaxaoM. Ha Beimonnenue paGoTsr NIpH NIEPBOM U BTOPOM PyOEKHBIX
KOHTPOIIIX OTBOMMTCS Bpemst He MeHee 90 MUHYT.
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Ilpenonaparens onenwsaer s bamnax pesynsTaTel BBIIONHEHHS Ka)7I0ro
Py6exHOTO KOHTpOIIS U 3aHOCHT B BENIOMOCTE yuéra Tekylued ycneraemocTi. Eciy
3aJlaHMsl BBINOJIHEHBI 6e3 omuboK, To oHK OleHuBatoTCA B 14 Gamios mns kaxmoro
PYOEKHOrO KOHTpPOISL.

Hrorosass  arrecramms pabotel  ofywarommxcs o JUCLUTUTHHE
«ABTOMAaTU3UpPOBaHHBIE PacueTsl B TEXHHYECKHX CHCTEMAX) NPOU3BOAUTCS IIO
OureraMm, conepikamum BOIPOC ¥ 1Be 3aj4avd. 3a Kaskiblif NIPaBMIIBHEIHA OTBET
obyuaromuiics nory4daer 10 Gamnos. Bpems, otsogumoe Ha TTOTOTOBKY U YCTHBII
OTBET, COCTABIISIET 1 acTPOHOMHUYeCKHif uac,

Pesynpratsr Texymero KOHTPOJA yCIeBAEMOCTH M 3K3aMeHa 3aHOCHTCS
TIpETIO/IaBaTeNIeM B 5K3aMEHAIIHOHHYIO BEIOMOCTb,  KOTOpast crmaerci B
OPraHH3alMOHHEIA OTIET HHCTHUTYTAa B JeHD 3a4eTa, a TaKXKe BBICTABIAIOTCS B
3aYeTHYIO KHIKKY 00ydJaromerocs.

6.4. IIpumepr1 oneHOIHBIX CPEACTB NIt pyGesRHbIX KOHTpOUIeil H 3aueTa

Ilpumep 3aganus ans pPy0Gexknoro koutpo.s 1:

a) B nporpamme MathCad PEIINTE CHCTEMY ypaBHEHHI MeTOI0M 00paTHOH
Matpunel 1 MetogoM ["aycea, chenars TIPOBEPKY.
6) B nporpamme MathCad PCLIATE CHCTEMY IpH BCTPOCHHOM (hyHKImHM Isolve

Hpumep 3apanus aas py0exHOro KoHTpOIS 2:
B nporpamme MathCad H300pasUTh rpauk KycouHo-3anaHHOH byHKIMHM

i L
2 25

Iapamerper cxemsr: k= 10, 7 =0,05,=0,5
Ipumepnerit cnucok BOIIPOCOB K 3a4eTy
1. O630p cospemenusix CPEICTB aBTOMATH3ALMK MATEMAaTHYECKHX PACYETOB U MX
rpa(uYecKoil BU3yalu3alliH.
2. YncnoBoii, cTpoKoBEIi, JIOTHYECKHH THI JaHHEBIX. Ilepemennbie, Gynxmuu —
JIOKaJbHBbIE U ITI0GaNBHBIE OIpe/ieieHH s,
3. Omnepatopsr: cymmmpoBanme u [€peMHOXKEHUe, nuddepeHurpoBanre
HHTETPHPOBAHKE, MPEOOPa3OBaHHe BEIPAXKEHMUIL,
4. PaboTa ¢ MaTpHiamy, ApudmeTnueckue OIIEPaTOPBI.

12



5. Pabora ¢ marpunamu. Oneparopsr npeobpa3oBaHus MaccHBOB,

6. Crannaprasie cpencrea MathCAD AL PEIICHUS 3a1a4 JIMHEHHOH anredpsl.

7. Tloctpoenue rpaduxos B MathCAD. 2D- u 3D-rpaduxm.

8. IToctpoenne rpadukos B MathCAD. Honsprprit rpagux.

9. Noctpoenne rpagukoB B MathCAD, IocTpoenne IPAQHUKOB KyCOYHO-3a/1aHHEIX
byHKIHIL,

10. Tloctpoenue rpagukoB B MathCAD. Hcnonbzopanue DPaHXXHPOBaHHEBIX
TIepEMEHHBIX.

1. Ioctpoenue rpapukos B MathCAD. TpaccupoBka u pemenne YpaBHeHui1
rpaguvecky.

12. Betpoennste ¢ynkiuu AL peleHuss OOBIKHOBEHHBIX AnddepernuansHx
ypaBHeHu#. Jluddepentpanshse YPaBHEHHA IEPBOTO U BTOPOTO opsKa.

13. Cucrems! mudvdepennuansao ypaBHenui. Metoy Diinepa.

14. Cucremsr JudbepeHHanBHBIX YPaBHEHHIA.

15. Pemenue ypasrenuii JaCTHBIX IIPOU3BOIHEIX.

16. Ctpykrypa TporpammL. I1porpammer ¢ BetBrermsIMY,

17. TIporpammuposanue UHKIIYECKIX IpOLeccoB. PekypcupHbie BEIYUCIIEHHS],

18. Oyukiun JocTyna k daiinam. daiinogoe TIpe/CTaBIeHHEe OMHOPOIHBIX YHUCIIOBEIX
MAacCHBOB.

19. ®yukuuu octyna Kk  ¢aiinam. daiiosoe [IPEAICTABNICHHE HEONHOPONHBIX
MAacCHBOB,

20. MognenupoBanue HEIIPEPBIBHLIX M HENHHEIHBIX THHAMHYECKHX cHcTeM.

21. Obwas cxema CTPYKTYpHU3alUHH HH(OpMAIHH o TPUYHHHO-CIIEICTBEHHBIX
B3aUMOCBSA3SIX THHAMHYECKUX MPOLECCOB B 00BeKTaX MOAENHMPOBaHKS.

3apanus A BeINOIHEHHS n1abopaTopHbIX paGor

Ha nmaGoparopusix samsrusx ofydaromyecs  BrIMOMHSIOT 3aMaHus 110
MaTeMaTHYEeCKUM BBIUHCIEHHUSM, COOTBETCTBYIOIIHE TeME aKTYaTbHOI'O NEeKLHOHHOIO
SaHATHA U aHATIOTHYHBIE TeM, KOTOpble COZiepKaTcs B KOHTPOILHOI pabore.,

Koutpoasunas paGora s o0y4aromuxest 04HoIi popmbI 0Gyuenns (nus
HeyCneBaloIIHX)

OOywaromumecs  ounoii (opMBI  0GyueHHs  BBITONHSIOT JOMAILHIO0
KOHTPO/IbHYI0 paboTy. Bapuant UHIUBHAYaTbHON KOHTPONBHOR BBIOHpaeTcs o
CYMMe IByX NOCIeAHHX LUpp 3a4éTky . Kontponenas pa6ora sxmouaer s celst
3allauy Ha HaXOXIEeHHe KOpHeH cucrem YPaBHEHHI MeTo0M 06paTHOi MaTpHLEl U
meronom Taycca ¢ mocnenyroueis NMPOBEPKOH, BBIIONHEHHUE JeHCTBHII Hax
MaTpullaMH, TIOCTPOGHMI TI'padHMKOB 3aMaHHBIX GyHkuuit, HaxoxEeHMS KOpHeit
YPaBHEHUII B CHMBOJILHOM BHIE W TPaUYECKH, a TakKe HaMHCAHUS y4e0HoiH
TIPOTPaMMBbI Ul pelIeHHs] THIOBOH 3amadu NTPOCKTUPOBAHUS CPENCTB H CHCTEM
aBTOMATH3AL[HH.

7. OCHOBHAS 1 AOIOJIHUTEJBHASI YYEBHA S JIUTEPATYPA
7.1. OcHoBHas yueGuas JHTEepaTypa
1. Bonkx B.K, IIporpammuposante B cicreme MathCAD.: Y4e6roe nocoGue. —
Kypran: M31-o Kypranckoro roc. yH-Ta. 2004, — 78.
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2. Pakurun, B. W Pykosozncrso mo meronam BBIYHCIICHHH W NIPUIIOKeHUs
MATHCAD [DnexrponHEri pecype] / B. U. Pakutum., - Mocksa: OUSMATIIMT,
200S. - 264 c. — Hoctyn u3 3B5C «znanium.comy

3. Pemenne 3anay BBIYHCITUTENIHON MaTeMaThky c HCIIONb30BAHHUEM SI3BIKA
NpOrpaMMHUpoBanus nakera MathCad [DnexrponHEIi pecype] / I'B. Tpommuna -
Hogocubupck: HI TV,2009. - 86 ¢c. — Hoctym uz BBC «Znanium.compy

7.2. Tononuurenbuas YueOHasn JINTepaTypa

1. UnxeHepuble pacusThr g Mathcad 15: Yue6uprii Kypc. — CIT6.: TTurep, 2011.
-400 c.

2. IMuceMenHwi H.T. Koucnexr JIGKLUH 1O BhICHIEH MaTeMaTHKe: ITOMHbIH
Kype / JI.T. ITuceMeHHBIH, — 4-¢ U311 — M.: Afiprc-nipece, 2006. — 608 c.

3. Mogenuposauue IIPOLECCOB  ympaBnenus g HHTEJUIEKTYaIbHBIX
H3MEPUTENBHBIX CHCTEMAX [Dnexrponnsrii pecype] / E.B. Kanns, B.C. KyzeBanos,
BIL IlleBuyk - Mocksa: Qumsmarmur, 2009. - 512 ¢ — Hoctyn u3z DBBC
«znanium,comy

8. quBHO-METOI[I/I‘IECKOE OBECIIEYEHUE
CAMOCTOSITEJABHOI PABOTBI OBYYAIOIUXCS
1. Kapnor E.K, Meromuyeckue YKasaHUs K KOMIITeKCy J1a60paTopHEIX 1
IIPAKTHYECKUX paboT 1o kypcy «OCHOBRI HHXCHEPHBIX pacuyéroBy // E.K. Kapnos.
Kypran: KT'Y.2017. - 65 c.

9. PECYPCBHI CETH «UHTEPHET»,
HEOBXOJIMMBIE JIJ15I OCBOEHHS IUCLHATIINHBI

1. Odurmansusii  caiir bupmbI-pazpaboramia CHCTEMBI  KOMITBIOTEPHOIH
anre6psr MathCAD. http://www.ptc.com/engineering-math-software/mathcad

2, Ob6pa3zoBarenpHprit MaTeMaTHYeCKHi cair EXPonenta.ru.
http://www.exponenta.ru/soft/l\/[athcad/Mathcad.asp

3. Odununansuerii tbopym (bupMme-paspaborunxa MathCAD.
https://www.ptcusercomrnunity.com/comrnunity/mathcad

4. dist kgsu.ru - Cucrema nonnepxku yyeGHoro npouecca KI'Y

10. HHOOPMAITUOHHBIE TEXHOJIOI'uM,
IIPOT'PAMMHOE OBECIIEYEHME
n I/IH(IJOPMAI_II/IOHHBIE CIIPABOYHBIE CUCTEMBI
1. OBC «Jlaupy
2. 3BC «KoHcynsranT CTyIeHTa»
3. OBC «Znanium.comy
4. «I"apanT» - CIIPaBOYHO-TIPAaBOBAs CUCTEMA

11. MATEPI/IAJILHO-TEXHI/I‘IECKOE OBECHEYEHUE
AACHUAILINHBI
Marepunansio-rexauyeckoe obecnieyerue o peanusanyy  IHCLUITHHBI
OCYWIECTBIISIETCSl B COOTBETCTBHH C TpeGoBanuamu ®I'OC BO 1o JaHHOM
o6pazoBaresbHO IporpamMe.
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12. UIA CTYIEHTOB, OBYYAIOIIUXCS C HCIIOJIb30BAHUEM
AUCTAHLIMOHHBIX OBPA3OBATEJILHBIX TEXHOJIOI' Ui
Ilpy  ucronesoBanuy ONICKTPOHHOTO  Oo0yueHHs y AUCTAHLIMOHHBIX
00pa3oBaTeNbHEIX  TeXHOTOr Ui (manee D0 u AOT) sanstus monzocTeio HITH
HaCTHIHO TIPOBOIATCS B PeXHMe OHNaitH. OBpen AMCLIHUNIHHEL H pacnpesieNieHye
Harpyski 1o BuIaM pabor CcooTBercTBYeT 1. 4.]. Pacnpenenenue 6anmos
COOTBETCTBYeT I. 6.2 6O MOXeT GBITE HSMEHCHO B COOTBETCTBHH C pelleHHeM
Kaenpsl, B ciygae neépexoma Ha 20 u JIOT B npouecce oOyuenus. Pemenue

ofyqaromuxcst mpuHEMaercs ¢ YACTOM MHEHHs BeyILero Iperonapare;s "
AOBOIUTCS 10 CBENCHHsI 06y Yaomumxcs.
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ITPUJIOXKEHUE |

AHHOTaLus K paGoyveit [IpOrpaMMe TUCLHUILIMHL]
((ABTOM&THSHpOBaHHBIe pacyeTkl B TCXHHUYECKUX CHCTEMaX)

obpasoBarensHol TIPOTPaMMBI BEICIIETO 06pa30BaHMs —
Nporpammer Gakanaspuara
15.03.04 — ABTOMaTH3auHs TEXHOIOrHYeCKHX NponeccoB u TIPOH3BOJCTB
Hanpasnernocrs:
ABTOMaTH3anHs TEXHOIOrHYeCKHX NpoueccoB u NpOH3BOACTE (B
MallHHOCTPOEeHHH)

Tpynoemkocts Aucnunauser: 3 3E (108 AKaeMHUYECKUX 4acoB)
Cemectp: 4 (ounas ¢bopma 00yuenwus), 5 (3a0unas bopma 00y4Jenus)
©®opma HPOMEKYTOUHOM aTTecTarmu: 3ayet

Cozepixanue mucuummmmg

CoBpemennoe matematiueckoe TIporpaMmHoe obecrieyenne. OcHOBHEE BHUJIEI,
BO3MOXHOCTH ¥ 06MacTH mpumenenus. Bazosrble nomsThs cuerems KOMIIBIOTEPHOI
anredpel - MathCAD. [pumenenue YHHUBEPCAIILHOTO  MaTeMaTH4eckoro maxera
MathCAD nns pemenus 3amaq anreOpel. PaGora ¢ rpadukoii. I'paduku KYCOYHO-
3aMaHHBIX  GyHKIWMH, pemenue YPaBHEHUH rpadudecku. Permenue CHCTeM
OOBIKHOBEHHBIX nuddepennuansupx YPaBHEHHH W ypaBHEHHl B wYacTHEIX
TNpOM3BOAHBIX. [Iporpammuposanne u 06paboTka BHerHMX daiinos. IIpumenenue
BCTPOCHHBIX (DYHKIMIA [/ pelleHHs THIOBKIX 3anad NPOCKTHPOBAHMS CPEACTB M

Matlab. Berpoennsie byHKUHE TS ApupmeTHueckue BEIYHCIIEHHS], pabora ¢
MacCHBaMH, IIOCTPOEHHE W PelaKTHpoBaHwe rpagukoB. PaGora ¢ M-aiinamu.
OcHoBBI porpaMMHpoBanmst B Matlab. Pa6ora B Simulink. ITocTpoenue Gnok-cxenm.
Brinenenue o6bexros. Orneparuu ¢ 6rokamuy,

16



