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1. OFBEM JJUCHHAILJIMHBI
Bcero: 3 3a4éTHBIX eIHHUI TPy A0EMKOCTH (108 akameMHIecKuX 4acoB)
Ounas popma oOyuenus

- Ha Bcro Cemectp

Buy yueOHO# paboThI P —— 4
AyauTopHbBI€ 3aHATHS (KOHTAKTHas paboTa ¢
npernojaBaresiem), BCero 4acoB 60 60
B TOM YHCJIE:
Jlexum 24 24
JlaGopatopHbie paboTEI 36 36
CamocrosTeibHas paboTa, Bcero 4acos 48 48
B TOM 4HCJIE:
[ToxroroBka k 3a4eTy 18 18
Jlpyrue BH/Ibl CAMOCTOSTEIEHON paboThI 30 30
(camocTOATEILHOE M3yUeHHe TeM (pa3/IeNioB) THCIHILIMHEI)
Bua npoMeXyTo4H0il aTTeCTAlHA 3auer 3ader
O0mas TPYA0eMKOCTb JHCIMILIMHBI H TPYI0€MKOCTH 10 108 108
ceMecTpaMm, 4acoB

3aouHan ¢popma obyuyeHun
Bun yue6Ho# paboThl Ha e S
JUCIHILIAHY 5

AynuTopHbie 3aHATHS (KOHTAKTHAsA padoTa ¢
npenoaaBaresieM), BCero 4acos 10 10
B TOM 4HCJIe:
Jlexuuu ¥ 2
JlaGopaTopHble paboThI 8 8
CamocrosiTeibHas padoTa, Bcero 4acos 08 98
B TOM 4HCJIE:
IToaroToBKa KOHTPOJILHOM paboThI 18 18
[ToaroToBka K 3a4eTy 18 18
Jlpyrue BU/IbI CAMOCTOSTENBHOM paboTEI 62 62
(caMOCTOATENFHOE H3yUeHHE TeM (pa3ieNloB) MMCIMILIHHEL)
Buja npoMeXyTO4HO#H aTTecTanHy 3aver 3auer
O6mas TPYA0EMKOCTb JHCIHILIHHBI H TPY10€MKOCTH 10 108 108
ceMecTpaMm, 9acoB




2. MECTO JUCIIMIIJIMHbI
B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbI

NMucuunnuHa «OCHOBBI MHKEHEPHBIX pacy€TOB» OTHOCHTCA K HacTH,
dopMHpyeMOll y4acTHHKaMH 0Opa3oBaTeNbHbIX OTHOMICHHH Ginoka Bbl. fArnsercs
IUCLIMIUIMHO¥M 10 BBIOODY.

Wsyyenwe  AWCIMIUIMHBL ~ Oasupyercs  Ha  pe3yibraTax o0y4eHus,
c(hOPMHUPOBAHHBIX NIPH U3YYEHHUH CIEAYIOMUX TUCHHUILIHH!

- MaremaTHka,

- MHpopMaLIMOHHBIE TEXHOJIOTHH.

Pe3ybTarhl 00yUeHHs 110 JUCLMILIAHE HEOOXOMMBI [ M3y4ECHHS AUCLHUILIMH
«Teopus aBTOMATHYECKOTO ympabieHus», «MojenupoBaHie CHCTEM YIpaBICHH,
«HemuHeliHas OWHAMHKA TEXHWYECKHX CHCTEM», a TaKXke B MoCJeayIoIen
MIDKEHEPHOM  JIeATENBHOCTH TNpH  NPOEKTHPOBAHHMM  CPEIACTB U CHCTEM
aBTOMAaTH3aLHH.

TpeGoBaHust K BXOJHBIM 3HAHHSM, YMEHHUSIM, HABBIKAM:!

- 3HAHHE OCHOBHBIX TIOHSATHI M METOJOB PELIEHHs] yPaBHEHHH JIMHEWHOH U
BEKTOpDHOW anreOpbl, AHAIHTHYECKOH TEOMETpHH, MAaTeMaTHiecKoro aHalnsa,
MHTerpajioB U JuddepeHIManbHbIX YPaBHEHHH;

- yMEHHE CTpPOUTh  &JITOPUTMBI MocJieqOBaTEIbHOCTEN  pelleHHud
MaTeMaTHYecKHX 3ajad C IpHMEHEHHeM JIOTHYECKHX KOMOHMHAIMH CIIPaBOYHOM
NUTEpaTyphl U MOITYy4YEHHBIX B X0/ U3y9IeHUs IPYTHX AHCLUILINH 3HAHUM;

- BlajJicHHe HaBBIKAMH pabOTHl C KOMIIBIOTEPHOH TEXHHKOM, oduCcHBIMI
nporpaMMHbIME raketamu Word, Excel u TabnuiaMu JaHHBIX,

3. INIAHUPYEMBIE PE3YJIbTATbI OB YUEHMWSI

Ilenpi0 OCBOEHHS MMCLHMIUIMHBI ~«ABTOMATH3MPOBAHHBIC —pacueThl B
TEeXHHIECKUX CHCTEMAax» SBseTCs TNpUHOOpeTeHHe CTY[IEHTaMH 3HaHHH O
MPUMEHEHNH CHCTEM KOMITBIOTEPHOH MaTeMaTHKH Uil aBTOMATH3aIMH HHXEHEPHO-
TeXHHYECKOH IesTeNBbHOCTH M O3HaKoMJieHHe C Haubonee MOMyJIAPHBIMH
COBpEMEHHBIMH MaTeMaTHYeCKUMH ITaKeTaMH. IIpakTH4yecKoe BBEICHHUE B MathCAD,
Matlab ¥ OCBOeHHEe TEXHMYECKH CTPYKTYpPHOTO MpOrpaMMHpOBaHHs B 00BEME,
JIOCTATOYHOM JUIs HMCIIOJB30BaHUs 3TUX CHCTEM NPH M3YYEHHH COOTBETCTBYIOLIMX
pa3/ieNoB BHICIIEH MaTeMaTHKH, OOIETEeXHHYECKUX H CTICIMATBHBIX THCIATITAH.

3ajauaMy  JUCLMIUIMHBL  SIBISIOTCS: W3Yy4CHHE COBPEMEHHBIX — CPEJICTB
ABTOMATH3AIMH MATEMAaTUYECKUX Pacy&ToB, NOJIyYeHHe HABBIKOB UL PEIICHH 3a1a
MaTeMaTHUECKOTO MOJIEJMPOBAHNS, BBIYMCIUTEIBHBIX 3a/1a4 MaTeMaTHICCKOTo
aHANW3a, TOCTPOCHMA TEOMETPHYECKMX (UIyp PpasidyHOM CTEeNeHH CIIOKHOCTH,
peleHus 3a/ia4, CBA3aHHBIX C MaTPHLAMH, H HCCIeI0BAaHEM IMHAMAYECKIX CHCTEM.

KomnereHiu#, popMHUpyeMble B pe3y/bTaTe OCBOCHHS ANCIHILTMHBL:

- Crioco6GeH MPOBOIUTH BBIMHCIUTENBHBIE SKCIIEPUMEHTBL C HCTIOIL30BAHNEM
CTAHZAPTHBIX POrPaMMHBIX CPEJICTB C LEJBIO MOy YeHHs MaTeMaTHIeCKIX Mojenei
TIPOLIECCOB F 00BEKTOB ABTOMATU3A[MH U YIIPABICHHA (MK-1);

- Crioco6eH OCyLIecTBISTH COOp M aHalM3 UCXOIHBIX JAaHHBIX I pacuera i
TIPOEKTUPOBAHKS CHCTEM H CPE/ICTB aBTOMATH3ALMH 1 YIIPaBICHUS (TIK-4).

B pesybraTe H3ydeHUs TUCIMTIIHHEL 00y4aroMics TO/DKEH:
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OCHOBHBIEC THIIbI

- 3HaTh OCHOBHBIE TOJIL30BATEILCKHE HHTEpdelchl MareMaTHYeCKUX I1aKeTOB,

OaHHBIX s3bIKA NPOrpaMMHPOBAHHA TEXHHYECKHX pPacHe€TOB,

TPUHIAITEL OPraHM3alHU IPa(UIECKoil CHCTEeMbl MATEMATUIECKUX TIAKETOB (s TIK-1);

-  VYMets

perarhb

CJIOXKHBIC

MmareMarnueckux nakeros (s TIK-1, TTK-4);
- Bnamerp HaBBIKAMH 110 IIPOBEJSHHUIO pPacyeToB MW BU3yalIM3alLMUd HX
pesynsTatoB B nakerax MathCad, Matlab npy nmpoeKTHpOBaHHU U MOJIETHPOBAHHH
texunueckux cucreM (ms TTK-1, TIK-4).

Nuaukaropsl
dopMupyeMoil B Ipouecce

H JEeCKPHIITOPHI

M3YYCHUsT JUCHHILIMHBI

IPUKJIAIHbIE

3aga4yH

pacyeToB», OLICHUBANOTCH IIPH IIOMOIIU OLIEHOYHBEIX CpEACTB.

C M[pPHMEHCHHEM

YacTH COOTBETCTBYIOIEH KOMIETCHLIMH,
«OCHOBBI HHXXEHEPHBIX

[LTaHUpyeMble pe3ysbTaThl 00y4eHns Mo AucLuIIHe «OCHOBBI MHKEHEPHBIX
pacueToBy», HHINKATOPBI JOCTHKEeHHs KOMITETEHIIUH T1K-1, IIK-4, nepeyeHn
OILIEHOYHBIX CPEICTB

Ne Kon Haumenosanue Kon [Tnanupyemere Hawnmenosanue
/i | MHIAMKaTopa HHJIHKaTopa TUTAHHPYEMOTO pe3yJbTaThl OLIEHOYHBIX
JNOCTH)KEHHS JOOCTHXKEHHS pe3yneTara obyuenus CpencTB
KOMITETEHIIHH KOMITETEHIIHH o0yueHus
1. |AO-1ma 3uate; ocHoBHBIE | 3 (M-1m1) 3Haer: ocHOBHBEIE | Bompocel s
I10JT30BATEITECKHE MO/TB30BATE/IbCKHE | C/lauM 3a4eTa
uHTEpdeiich! nuTepdeiickl
MareMaTH4ecKHX MareMaTH9ecKHuX
NAaKeToB, OCHOBHBIE [IAKETOB, OCHOBHBIE
THIIBI JTAHHBIX THIIBI JIAHHBIX
S3BIKA sI3BIKA
IPOrpaMMHPOBAHH IpOrpaMMHPOBAHHS
s TEXHUYECKUX TEXHHYECKHX
pacueToB; pacyeToB;
TIPHHIIATIBI TIPHHITHIIEL
OpraHu3ayu OpraHu3ayi
rpaduyeckoi rpaduyeckoi
CHCTEMBI CHCTEMEI
MareMaTHIeCKHX MareMaTHIecKHX
IAKeTOB [IAKETOB
2. | UO-2nx VYmets: pemars | Y (M-2nx VmMeer:pemarh Bonpocer s
CJIOJKHBIE CJIOXKHBIE claud 3a4dera
[PHKIATHbBIE NPHUKJIaJHbIE
3ama4u e 3a1a4i c
NpUMEHEHHEM NIpUMEHEHHEM
MareMaTHYeCKHX MaTeMaTHYeCKHX
TaKEeTOB IAKETOB :
3. |MI-3m Bnanets: B (U0-3rki) |Bnaneer naBeikamu | Bompochl s
HaBBIKAMH o Mo  IPOBEICHHIO | C/Ia4YH 334eTa
MPOBEIECHUIO pacyeToB "
pacyeToB H BH3yaJTH3allUH  HX
BH3YQIH3aLHU HX pe3ynbTaToB  IpH
pesy/ibTaTtoB  IIpH NPOEKTHPOBAHAH H
[IPOEKTHPOBAHHH H MOJIEJIAPOBAHHH




MOJIETHPOBAaHUU TEXHHYECKHX
TEXHHYECKHX cHcTeM
CHCTEM
W-11ka 3uare: ocHoBHbE |3 (M-1nks) 3gaer: ocHOBHBIE | Bompocel ms
I10JIb30BATEIILCKHE MONB30BATENIECKAE | ClIayM 3a4eTa
nHTepdeiics uHTepdeiice
MaTeMaTHIeCKHUX MareMaTH9ecKuX
MaKeToB, OCHOBHBIE [IAKETOB, OCHOBHBIE
THITBI JAHHBIX THITBI JTAHHBIX
A3BIKa A3BIKA
IPOrpaMMHPOBAHH IPOrpaMMHPOBAHUS
s TEXHHUECKHX TEXHUYECKHUX
pacueToB; pacyeToB;
TIPHHIHITEL TIPHHITAITBI
OpraHu3aIH OpraHu3ali
rpadugeckoit rpapuuecKoi
CHCTEMBI CHCTEMBI
MareMaTHYecKHX MaTeMaTHIeCKUX
TaKeTOB IAKETOB
W2 1k4 YMeTh: pemars | Y (MO-2nks Ymeer: pemars | Bonpocs st
CJIOJKHBIE CJIOYKHBIE claud 3adera
[IPHKJIATHEIE IPUKJIAHEIE
341 c 3a1a4u c
MPUMEHEHUEM IPUMEHEHUEM
MaTeMaTHYECKHX MareMaTHIecKHuX
[IAKETOB [IAKEeTOB
WI-3nks Bnanerts: B (U1-3nk4) Brnaneer naseikamu | Bompocsl Ui
HaBBIKAMH o 00  NPOBEACHHIO | CJIauM 3a4era
MPOBE/ICHHIO pacueToB "
pacueToB u BU3YyAIH3AIlMH  HX
BHU3yQJIH3alUKH  HX pe3yNbTaToB  IIpH
pe3ylbTaToB  IpH [POEKTUPOBAHKUH H
MPOEKTHPOBAHUU H MOJIEIMPOBaHHH
MOJIE/THPOBAaHHH TEXHUYECKHX
TEXHHYECKHX CHCTEM
CHCTEM
4. COAEP) KAHHUE JUCIUIIINHBI
4.1. YyeOHO-TeMaTHYECKHIl NJIaH
Oumnas ¢popma o0yueHHs
H Konmu4ecTBO 4acoB
i HaumenoBanue pasjeJia, KOHTAKTHOM padoThl ¢ npenoaaparejieM
PyGexx | pasneia, a6
i TeMbl ;) M IIpaxkTH4. aboparop
3aHATHH | HbIe padoThI
PyGex 1 CoBpeMEeHHOE MaTeMaTH4YecKoe
1 NpPOTPaMMHOE obecrieyeHHe. 5 & i’
OCHOBHBIE BWJIBI, BO3MOXKHOCTH
¥ 00J1aCTH IPHMEHEHHU
2 BasoBrle  NOHSTHA  CHCTEMBI 2 - 4
KOMITBIOTEPHOM ayreOpel
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MathCAD
[IppMeHeHHe  YHHBEPCAIBHOTO
3 MaTeMaTHIeCKOro nakeTa 5 : 4
MathCAD st pereHust 3anad
anredpel
Pa6ora ¢ rpadukoii. ['paduxu
4 KyCOYHO-3a/JaHHbIX @yﬂxunﬁj 5 . 4
peleHue ypaBHEHHIt
rpaduueckn B MathCAD
PyGexHblii KOHTpoJb No | 1 - -
Pewenue cHUCTEM
OOBIKHOBEHHBIX
5 g depeHIHATBEHBIX YPaBHEHHH - - 4
W ypaBHEHHH B  YacCTHBIX
npoussoaaeix B MathCAD
[IporpammupoBaHHe H
6 oOpaboTka BHEMHHX (ailnoB B 2 - +
Fytend MathCAD
[Ipumenenue BCTPOEHHBIX
bysKunit st pelIeHus
7 THIIOBBIX 3amad 5 i 4
NPOEKTHPOBAHHS  CPEACTB U
CHCTEM  aBTOMATH3ali¥l B
MathCAD
Py0Gexubiit KoHTpoIb Ne 2 1 - -
Apu(pMeTHUECKHE BBIYUCICHHS,
8 pabota c MaccHBaMH, 3 8
MMOCTPOCHHE M PelaKTHPOBAaHHE
P rpaduxos B Matlab.
9 OCHOBBEI TIPOIPaMMHPOBaHHSI B 2 i
Matlab.
10 PaGora B Simulink. IToctpoenne ) 4
O/1oK-cxeM
PyGexHbIii kKoHTposb Ne 3 1 -
Bceero: 24 - 36
3aounas ¢opma obyueHHs
KonnuecTBo 9acoB
Homep KOHTAKTHOi padoThI ¢
wadidis, HauMeHOBaHHe pasjeJia, NpenoJaBaTeaeM
e TEMBbI JlaGopaTtop
Jlexknmu HbIe
paboThI
CoBpeMeHHOE MareMaTH4eCcKoe NporpaMMHOE
1 obecneyenue. OCHOBHBIE BHJIbI, BO3MOKHOCTH H 00/1acTH 0,1 -
MPUMEHEHHS
9 Ba3oBble TOHATHS CHCTEMBI KOMITBIOTEPHOH airedphl 0.2 1
MathCAD é
3 [IpEMEeHEHHE YHUBEPCAILHOIO MATeMATHYECKOro IMaKeTa 02 1
MathCAD ns pelenus 3a1a4 anreopsl ;.
4 PaGora c¢ rpadukoii. I'paduku Kyco4yHO-3alaHHBIX 0.2 1
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dynxmii, pemenue ypapHenuii rpadguyecku B MathCAD
Pemenne cucTeM OOBIKHOBEHHBIX IH((epeHIInaIbHBIX

5 ypaBHEHHH ¥ ypaBHEHHH B YacTHBIX IPOM3BOJHBEIX B 0,3 1
MathCAD

6 TIporpaMmupoBanie u 00paboTka BHemHMX (aiiioB B 02 1
MathCAD %
IIpuMeHEHHe BCTPOCHHBIX (YHKIMH JUIL PEIICHHA

i THNOBBIX 3a/la4 IMPOEKTHPOBAHUSA CPEJICTB H CHCTEM 0,3 1
apromarusanui B MathCAD

3 Apudmernueckue BEUMCIIEHHs, paboTa ¢ MaccHBaMH, 03 1
[OCTPOEHHE U pPeflakTHpoBaHue rpadukos B Matlab. g

10 PaGora B Simulink. [TocTpoenne GIoK-cxeM 0,2 1

Beero: || 2 8

4.2. Conep:xanue JIeKUHOHHBIX 3aHATHH
Tema 1. Cospemennoe mamemamuiecKkoe npozpammuoe obecneyenue. OcHogHble
8UObL, BOZMONCHOCMU U 001aCHU RPUMEHEHUA
0G30p COBPEMEHHBIX CPEJICTB ABTOMATH3AIlMK MAaTEMATHYECKUX PACUETOB U HX
rpauyeckoil Busyanu3aniy. Bo3MOXHOCTH pasIiYHBIX MaTEeMaTHIECKUX [1aKETOB
JUIS pelIeHHs 3889 MaTeMaTH4eCcKOro MOZIEJTMPOBAHHS, BRIMHUCIUTEIBHBIX 3a/1a4
MaTeMaTH4eCKOro aHaIN3a, TIOCTPOEHHS IUNIOCKUX B 00BEMHBIX TeOMeTPUUECKAX
duryp pasnmM4HOH CTENEeHH CIOKHOCTH.
Tema 2. Bazosvie nonamus cucmembt Komnsiomeproii anzeopvt MathCAD
UKCIIOBOMH, CTPOKOBBIHN, JIOTHYECKHiT THI NaHHBIX. [lepeMeHHBIE, GbyHKIMH —
NOKanbHBIE © TiobanpHble ompeneieHus. Omneparopsl:: CyMMHpPOBaHHE U
nepeMHOXKeHHe, IH(QepeHIMpoBaHKe U MHTETPHPOBAHHE, npeoOpa3oBaHue
BBIpaKCHUMH.
Tema 3. Ilpumenenue yHu6epcaibHoz0 MAmMeMamuieckozo nakema MathCAD ona
peuienun 3a0aq anzeopol
PaGora ¢ Marpuuamu. Apumerndeckue —omeparopsl.  Oneparopsl
npeo6pasoBanuss MaccuBoB. CTaHIapTHEIE CPEICTBA MathCAD i pelieHus 3ana4
NUHENRHOM anreOpsl.
Tema 4. Paboma c zpapuroii. Ipagurxu Kycouno-3a0annsix QyHKuui, pemernue
YpasHeHuii 2pauuecku
Iloctpoenue rpapuxos B MathCAD. 2D- u 3D-rpaguku. [MonsipHbIit rpaduK.
Ioctpoenre  rpadvKoOB  KyCOUHO-33/@HHBIX  (YHKIIHH. Hcnons3oBanue
PaHXHPOBAHHBIX TTepeMeHHbIX. TpaccHpPOBKa U peIleHne ypaBHEHHI rpadHIECKH.
Tema 5. Pewienue cucmem o0bIKHOBEHHBLX QU PepeH yuanbHbLX yPAHEH U U
YpasHeruii 8 4ACMHbBIX NPOU3IBOOHBLX
BerpoeHHBIe (QYHKIMHM /Ui PelleHus OOBIKHOBEHHBIX nuddepeHnHanIbHbIX
ypaBHeHui. J{uddepennyanbHbe ypaBHEeHHs NIEPBOTO X BTOPOIO MOPsAKa. CucreMs!
nubdepeHIMATBHEIX ypaBHeHud. Metox Oiinepa. Pemienne ypaBHEHHH B YacCTHBIX
NPOU3BOJHEIX.
Tema 6. IIpozpammuposanue u 06padomKa 6HEUWHUX gaiinos
CrpykTypa mporpammbl IIporpaMmel ¢ BETBICHHSMH. IIporpamMmmupoBaHue
IUKTMYECKHX TIPOIIECCOB. PeKypcuBHEIe BhluucIeHns. DYHKIMA HOCTyNa K daitnam.
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daitnoBoe  MpeAcTaBlIeHHE  OJHOPOJMHBIX  YHCIIOBBIX ~ MAacCCHBOB. daitnosoe
TpeJCTaBlIeHHe HEOHOPOAHBIX MaCCHBOB.
Tema 7. Ilpumenenue 6CMPOEHHBLX (PYHKUUIL O1A pelleH U MUNOGBIX 3a0au
npoOeKMuUpoanus cpedcme u CUCHeM AgMOMAamu3auuu
MoyieupoBaHKe HEMpPephIBHBIX M HEJMHEHHBIX JHHAMHYECKHX CHCTCM.
O6miass cxema CTpyKTypusamuyd HHGOpManuu O  IPHIMHHO-CIENCTBEHHBIX
B3aMMOCBS3X AMHAMHYECKHX MIPOIECCOB B 00BEKTaX MOJACTHPOBAHHMS.
Tema 8. Apugpmemuueckue eviuucienusn, paboma ¢ MAcCueamu, ROCHpoeHue u
pedakmuposanue zpagpuros ¢ Matlab
Hasmauemme W cocrtaB cuctemsl Matlab. OcuoBel pabotel B Matlab.
Berpoennble GYHKIHM 18 ApHQMeTHYECKHe BBIYHCICHHS, pabora ¢ MacCHBaMH,
NOCTPOEHHE U pelaKTHPOBaHHUE rpa(uKoB.

Tema 9. Ocnosnvt npozpammupoeanusn ¢ Matlab.
PaGota ¢ M-daiinamu. OcHOBBI IporpamMmupoBarus B Matlab.
Tema 10. Paboma ¢ Simulink. ITocmpoenue 610Kk-cxem
Pa6ora B Simulink. IToctpoenue 6nok-cxeM. Beigenenne o6bexros. Onepaiun
¢ 6roxamu.
4.3. JlaGopaTopHbIe 3aHATHSA

HopmaTHs BpeMeHH,
qac.
Homep 3aouna
HaunmeHnoBaHue pa3s/ieJia, HaumeHoBaHHe
pa3aena, 4 Ounas s
TeMbl JabopaTopHoii paboThI
TeMbl ¢opma dopma
o0y4ueHHs o0yveH
us
BazoBsle noHATHs cucTeMsbl| IIpencrasieHne pe3yIbTaToB
2 KOMIIBIOTEPHOH  aireOpsl | BEIMHCICHHH. YTIpaBieHHe - 1
MathCAD BBIYHCIIEHHAMH
[TpumeneHue PaGora ¢ MarpunaMu H
YHHUBEPCATIBHOTO sekropamu B MathCAD.
3 MaTEMaTHUYeCKOro makera| 3amauu JIMHEHHOH anreOphl 4+ 1
MathCAD g pemeHHs
3aa4 anre0psl
PaGora ¢ rpaduxoii. | Coznanue rpaduKoB B
I'paduxn Kycouno- | MathCAD. JIBymepHBIE
4 3a/laHHBIX ¢ynkumit, | rpagukn ¥ TPEXMEPHBIC - 1
peleHne ypaBHeHHUH | rpaduKu
rpapuueckn B MathCAD
Pemenue cucreM | BetpoeHHbie GyHKIHH
0OBIKHOBEHHBIX MathCAD s pelieHHs
5 i depeHnHaIbHBIX OGBIKHOBEHHBIX YPABHEHHH H 4 1
ypaBHEHWI M ypaBHEHWH B| CHCTEM. Pemenue cHCTEM
YaCTHBIX TPOU3BOIHBIX B| MU depeHIHanbHbIX
MathCAD ypaBHEHUH
[IporpamMupoBanue u| IlepBas nporpaMma "
6 o6pabotka BHEIIHHX | 00paboTka HHpOPMAIUK U3 4 1
daiinos B MathCAD BHEIIHEro (aina




IIporpammupoBanue H
obpaboTka BHEITHHX
¢aiinos B MathCAD

Ilepras nporpamma %}
obpaborka wuHbOpMaLMH U3
BHeITHero Gaiina

IIpumenenue BCTPOECHHBIX
¢yHKUMH JUIA  pelneHHs
THIIOBBIX 3ana4
[IPOEKTUPOBAHHUS CPEJICTB H
CHCTEM aBTOMATH3alHH B
MathCAD

[nxms U OIIepaToOpHL.
IIporpaMmel ¢ BETBICHHSAMH H
pPEKypCHBHBIE BEIYHCIICHHS

Apudpmernyeckue
BEIUHCIIEHHs, pabota ¢
MacCHBaMH, TOCTPOEHHE H
pefaKkTHpoBaHHE rpadUKOB
B Matlab.

[Ipumenenue mpOrpaMMHOTO
nakeTa MATLAB pu
MOJIEIAPOBAHUN TEXHUYECKHX
cuctem» Yacts I
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Pabota B Simulink.
TToctpoenue G10K-cxeM

[IppuMeHenne MpPOrpaMMHOIO
HaKeTa MATLAB pu
MOJIEIIPOBAHHH TEXHHYECKHX

cucteM» Yacts II

Bcero: 36 8

4.4. KourpoabHas padora (1715 3209HOMH (popMbl 00ydeHHs1)

KontponbHas pabora Ha TeMy «lIpiMeHeHHE CHCTEMBI KOMIIBIOTEPHOM
anreOper MathCAD nnsi MH)KeHepHBIX pacdy€ToB» C HHIWUBHIYaJIbHBIM BapHaHTOM
3aJaHns, BBIOMpAaEeMBIM [0 CyMMe€ ABYX IOCIeIHUX LUp 3a4E€THOM KHUKKH, U
BKIIOUaloniass B ce0s ympakHeHHS H3 pa3lelioB anredOphl, pacCMOTPEHHBIX Ha
JEKIUAX ¥ 3aHATHIX KOHTAaKTHOM paboTHl ¢ IpernojaBaTelieM, Takhe KakK pelleHHs
CHCTeM YypaBHEHHMH MeToloM oOpaTHOH MaTpuibl, MeTozoM ['aycca, mpH moMouH
BCTPOEHHBIX ()YHKLHIA, MOCTpOCHHE IrpaukoB (YHKIMHA, BBIMHCICHHH MHTErpajoB
YHUCIIEHHO ¥ aHAJTUTHYECKH.

5. METOAUYECKHUE YKA3ZAHUWS JJIS1 OBYYAIOHIUXCS
IO OCBOEHHIO JUCIHUITIJINHBI

[Ipu mpocnylMBaHUM JEKUWH peKOMEHIYeTCsl B KOHCIIEKTE OTMeuYaTh BCE
Ba)KHBIE MOMEHTHI, Ha KOTOPBIX 3a0CTpSeT BHUMaHHE IIPENO/aBaTellb, B YaCTHOCTH
Te, KOTOphle HAmpaBJIeHBl Ha KavyeCTBEHHOE BBHIMOJIHEHHE COOTBETCTBYIOIIEH
nabopaTtopHOii paboTHI.

[penoaaBaresneM 3aruIaHUPOBAHO KCTIONB30BAaHUE IIPH YTEHHUH JIEKIMI TEXHOJIOIUH
yuyebHOM muckyccun. [losTomy pexomeHnyercs (uKcHpoBaTh Ui ce0si HHTepecHbIe
MOMEHTBI C LEJIBEO X aKTHBHOTO 00CY>K/IeHHS Ha IUCKYCCHH B KOHLIE JIEKIHH.

3ajl0roM Ka4yeCTBEHHOrO BBINONHEHHS JabopaTOpHBIX paboT sBusAeTCA
CaMOCTOSITeJIbHAs IMMOATOTOBKAa K HUM HakaHyHe IIyTeM IIOBTOPEHHs MaTepHalloB
neKiui. PekoMeHIyeTcst MIOArOTOBHTEL BOIPOCH! IO HESICHBIM MOMEHTaM U 00CyIUTh
HX C TperojiaBaTeneM B Hayase 1abopaTopHoi paboThL.

[IpenonaBarenemM 3ariaHUPOBAHO NPUMEHEHHE Ha JIaDOPAaTOPHBIX 3aHATHAX
TEXHOJIOTMIA pPa3BUBAIOIIEHCS KOONepaluuH, KOJUIEKTMBHOIO B3aMMOZIECHCTBHI,
pa3bopa KOHKpeTHBIX cuTyaruil. IloaToMy mnpHuBeTCTByeTCs TIpymnmoBOil MeTox
BBITIOJTHEHUsI JTA0OpaTOpHBIX paboT M 3alIUTHl OTYETOB, @ TaK)Ke B3aMMOOILIEHKA H
o0cy K/ileHHe pe3yJIbTaTOB BHIMOTHEHUS TabOpaTOpHBIX paboT.
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JIns TeKyllero KOHTPOJsi YCIIEBAaeMOCTH IO Od4HOH Qopme oOydeHus
Tperno/aBaTelieM HCIoNb3yeTcsl OalIbHO-PEHTHHIOBas CHCTeMa KOHTPOJIS M OLEHKH
aKaJeMHUYecKold aKTHBHOCTH. [1103TOMy HACTOSTENBHO PEKOMEHJIYETCS TIIATENBEHO
npopabaTeiBaTh MaTepHall AUCHHILTMHBI IIPH CAMOCTOSATENBHON paboTe, y4acTBOBATh
BO Bcex (opmax OOCYXJIeHHs W B3aUMOJEHCTBHA, KaKk Ha JIEKIHAX, TaK U Ha
1abOpaTOpHBIX 3aHSATHSX B LENSIX Jy4YIIEro OCBOEHHS MaTephaia M IONy4eHHs
BBICOKO# OILIEHKH I10 pe3yJIbTaTaM OCBOCHHS NHCIUILIHHEIL.

BbiNo/IHEHHE  CAMOCTOSITENBbHOM pabOThl IOAPa3yMEBacT CaMOCTOSTEIBHOE
M3ydeHHe Pas/IeNioB JUCLMILIMHEL, TIOATOTOBKY K JJAOOPAaTOPHBIM 3aHATHSM, K PyOeKHBIM
KOHTpOIAM (1 00y4YaroIuxcsi O4HOH (GOpMEI 00yUeHHs), BBIIIOIHEHHE KOHTPOIBHOM
paboThI (11t OOYJAIOIIMAXCS 3a04HON (POPMBI 00Y4EeHHS), IOTOTOBKY K 3a4eTy.

PexoMeHiyeMasi TPYAOEMKOCTh CaMOCTOATENbHOM paboTel MpejcTaBieHa B
Tabnuue:

PexoMeHIyeMblil pesKHM CaMOCTOSITeIbHOM paboThI
ouyHas ¢opma oOyueHHs

Pexomenayemas
0eMKOCTh

HaunmenoBanue R24 e

) aKaj. Jac.

BH/Ia CAMOCTOSITEIbHOH padoThl
Ounas gpopma
0o0y4ueHHs
CamMocTosiTeJIbHOE H3Y4YeHHEe TeM NHCIHIIHHbI: 14

COBPEMBHHOB MareéMaTH4YCCKOE IIporpaMMHO€ obecreyeHHe.

1
OCHOBHBIE BH/IBI, BO3MOKHOCTH M 001aCTH IPUMEHEHHS

BazoBble MOHATHS CHCTEMBI KomnbioTepHo# anredopsl MathCAD 1
IIpuMeHeHHe yHHBEpCATBLHOrO MareMartHdeckoro mnakera MathCAD
JUTsL peIIeHus 3a1a4 anredpsl

PaGora ¢ rpaduxoi. I'paduks KycouHO-3afaHHBIX (YHKIHH,
pelieHre ypaBHEeHHi rpadHIecKH

Pemenne cucteM OOBIKHOBEHHBIX AH(GQEpEeHIHANBHBIX YPABHEHHH M
YPAaBHEHHMH B YaCTHBIX IIPOH3BOIHBIX

IIporpammupoBanue 1 00paboTka BHEIIHUX (aiiioB 1
IIpuMeHeHHe BCTPOEHHBIX (DYHKIHME Ui pelIEeHHs THIOBBIX 3a/1a4
POCKTHPOBAHMS CPEJICTB H CHCTEM aBTOMATH3AIHH

bazoBble 3/IeMEHTBEI MaTeMaTHYECKOIO MOZCIHPOBaHHAA Pa3THIHBIX
CHCTEM

Knaccuueckue (OpMBI MaTeMaTHYECKHMX MOJENEH  CKalApHBIX

JUHAMHAYECKHX CHCTEM 2
MareMaTH4YECKHE MOJIEIH JUHAMHYECKHX CHCTEM B IIPOCTPAHCTBE )
COCTOAHHH

MareMaTHYECKHE MOJENM JUHAMHYECKHX CHCTEM B (l)OpMC ?)

poOJIeMHBIX MATPHI
IMoaroroBka K 1aGopaTOPHLIM 3aHATHAM
(o 1 9acy Ha KaXaoe 3aHATHe — OuHas Gpopma 10
10 2 yaca Ha KaxJoe 3aHsATHe — 3a04Has (opMma)
IMoaroroBka K py0exKHbIM KOHTPOJISM
(mmo 2 gaca Ha Kaxzplid py6ex)
IloaroTroBka K 3a4eTy 18
Bcero: 48
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Pexomennyemasi

TPYI0E€MKOCTh
HauMeHnoBanue pyA 3
5 aKaj. Jac.
BH/IA CAMOCTONTEILHOH paboThI
3aounan ¢opma
00y4eHHs
CaMocTofiTeILHOE H3YUeHHE TeM JHCIHIIMHbL: 54
CoBpeMeHHOE  MaTeMaTHM4YeCKoe  NPOrpaMMHOE obecricueHHe. 5

OCHOBHBIE BHIBI, BO3MOKHOCTH B 00JIaCTH IIPUMEHEHHUS

Ba3oBble MOHATHS CHCTEMBI KOMIIbIoTepHO# anre6psl MathCAD 5

IIpuMeHeHHEe YHHBEPCATBHOIO MAaTeMaTHYECKOro MakeTa MathCAD

JUIs peleHHs 3a/1a4 anreOphbl 2
PaGora ¢ rpaukoif. ['paduky KycodHO-3aIaHHBIX QYHKIMIi, pelIeHHe 5
ypaBHEHHH rpadHIecKH

Pemenne cucTeM OOBIKHOBEHHBIX AU (epeHIHATbHEIX YPABHEHHH H 5

ypaBHEHHH B YaCTHBIX IIPOM3BO/HBIX

[IporpaMmHpoBanuie 1 06paboTka BHEIIHUX (aitioB 5
[IpuMeHeHHEe BCTPOEHHBIX (QYHKIMH /Uil PEIICHHsS TUIOBBIX 3aad

IPOEKTHPOBAHMS CPEJICTB M CHCTEM aBTOMATH3ALNH :
Ba3oBble 3MEMEHTHl MaTeMaTHYeCKOro MOJIETMPOBAHHUS Pa3THYHBIX 5
CHCTEM
Knaccnueckne (OpPMBI  MareMaTHUECKMX MOJENeH CKalsipHBIX 5
JMHAMHYECKHX CHCTEM
MaTteMaTHUYecKHE MOJEIH IUHAMHYCCKHX CHCTEM B IPOCTPAHCTBC 5
COCTOSIHHH
MareMaTHuecKkMe MOJENH JMHAMHYECKAX CHcTeM B (dopme 4
npo0JIEeMHBIX MaTPHIL
MoaroToBKa K J1a00pATOPHBIM 3aHATHAM
8
1o 2 Yaca Ha KakJ10€ 3aHaThe — 3a0uHas popma)
BolnoJiHeHHE KOHTPOJILHOI padoThl 18
IToaroroBKa K 3a49€Ty 18
Bceero: 98

6. ®OHJI OIEHOYHBIX CPEJACTB
IS ATTECTAIAH 1O TUCHOUILIMHE
6.1. IlepeyeHb ONEHOYHBIX CPEACTB
1. BamnpHO-peifiTHHrOBas CUCTEMa KOHTPOISA M OLECHKH aKaJeMHYEeCKOU
akTMBHOCTH 00yuaronuxcst B KI'V (s ouHol HOpMEI obyueHus)
2. OtueTsl 110 TabopaTopHBIM paboTam
3. Bank 3aganuii kK pybexHsM KoHTpomsm Ne 1, Ne 2 (st ouHOH (HOPMBI
o0y4eHus)
4. BaHk K3aMEHAILHOHHBIX OUIIETOB K 3a4eTy
5. KontponbHas paGoTa ( Ans 3a04HOH HOpMEI o0yueHus)
6.2. CucremMa 0a/lIbHO-PEi THHIOBOM OLEHKH
pa6oThl 00YHAKMHXCS M0 AHCUHILIIHE

Ne | HaumeHoBaHHe | ConeprxaHue
Ounas ¢opma o0y4eHHs
1 [ ] Pacrpenenenne 6auioB
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Ounasi popma o0yyeHus

Pacnipenenenue Pacnpenenenne 6annos
Gasos 3a Bprinonuen
CEMeCTpBI 10 He H
BUgaM y4eOHO# Bun 3alIATA Py6exusiii | PyGexubiii | PyGexHbiit
L IMocemenu
paboThI, CPOKH y4eGHoit e nexuti | OTIETOB no | KOHTPO/b KOHTPOITh KOHTPOIIb 3aver
caun yueGHoi paboTs!: naboparop Nel Ne2 Ne3
paboThI 'g"“
(noBoasTCA A0 e BEOOTIN
cBeleHHsI pettiie Ho 12 o 18 Ho 13 o 13 o 14 o 30
ofyuarommuxcs 2 : 5
Ha NepBoM 12 6
yue6bHOM Ilpumeua | JeKuUMiA nap::]iim Ha 5-# Ha 8-it Ha 12-i
3aHATHH :
) HHs 61;1"1 B JIEKIHH JeKLAK NEKIMH
ol 2 banna

Kpurepuit nepecuera
6a/110B B TPaJULIMOHHYIO
OLIEHKY 10 WTOraM paboThI B
CEeMEeCTpe M 3a4eTa

60 1 MmeHee 0aJJIOB — HE3aYTEHO
61...100 — 3auTeHO

Kpurepun nomycka K
MIPOMEXKYTOYHOMH
aTTecTalyH,
BO3MOKHOCTH IOJIy4YE€HHA
ABTOMATHYECKOTO
IK3aMeHa
(3K3aMeHallMOHHOM
OLIEHKH) 10 JUCIHIIIHHE,
BO3MOXKHOCTB TIOJTy4EHHSA
HoHyCHBIX OaIoB

Jlns fpomycka K NPOMEXYTOUHOH aTTeCTalHH M0 JHCLMIVIMHE
3a cemecTp (3adery) ofyuarommiics nomkeH Habpate 1o uWTOram
TeKylero W pybexHoro koHTposnei He menee 51 Gawia .B cimydae
ecinu obyvarowuiics Habpan MeHee 51 Ganna, TO K aTTeCTALMOHHBIM
HCTIBITAHKUAM OH HE JIOITy CKaeTCs

Jlns monmydeHus  3avera Oe3 MPOBENIEHHsS MPOLELYPbI
TNIPOMEsKyTOUHOH aTTecTaluu ofy4aroimeMycs HeobxonuMo HabpaTh B
XoJle TeKylIero ¥ pybexHsIXx KoHTponeii He MeHee 61 Gawna. B atom
cinyyae Wror GasbHOM OLEHKH, Momydyaemoii ofyuarommmes 0e3
NPOBEIEHHs POLIELYPbI POMEXCYTOUHO# aTTEeCTaLUH, ONpe/ieNseTcs
MO KOJMYecTBY Oa/uioB, HaGpaHHBIX MM B XON€ TEKyIIero Hu
pyOexnbix kontponei. IIpy 3TOM, Ha ycMOTpeHHe Npenojasarelis,
GaibHaA OlleHKa ofydaromerocs MoMeT ObITh TMOBBINIEHA 33 CYET
nojlydeHus  JONOJHMTENbHBIX  0aaioB 3a  aKaJeMHYECKYIO
AKTHBHOCTb.

OGyuaroluiics, MIMEIOLIMIA NPaBO Ha TONyYeHHE OLEHKH 0e3
NpoBEeHUs MNPOLEAYPsl MPOMEXYTOYHOH —AaTTeCTaldH, MOKET
MOBBLICHTH €€ MyTeM CayM aTTeCTALMOHHOTO McrbiTaHus. B cinydae
nosydeHus o6yyalolMMCs Ha aTTeCTallHOHHOM HcnbiTaHuH 0 GanoB
uTor GaJIbHOM OLIEHKH MO JUCLIMIUTHHE HE CHHXKAETCs.

3a aKkaJeMMYECKylK) AKTHBHOCTD B XOJE€ OCBOEHHs
JMCLMIUTHHBI, yYacTHe B YueOHOM, Hay4HO-HMCCIIeI0BaTellbCKOMH,

CTIOPTHUBHOM, KYJIETY PHO-TBOPYECKOH 7 o01ecTBeHHOMH
JeATeNBHOCTH  oOydaromemycs  MOryT  ObITb  HAYMCIIEHBI
JOTIOTHHTENbHbIE Gannel. MakcumansHoe KOJTMYECTBO

JONOJTHUTENBHBIX 6a/oB 3a aKaJeMHYeCKy0 aKTHBHOCTb IO OJHOH
JUcLMIUIMHE cocTaeiser 30,
OCHOBaHHEM VIS TOJNyYeHHs IOTIONHHUTENbHBIX OaioB

ABJIAIOTCA:
- BBIIOJIHEHME JAOTOJHHTENBHEIX 3aJaHHi MO0  JIUCLMILTHHE
JIOTIONIHUTEJIbHbIE Ga/libl HAUKCIAIOTCS NIPEoAaBaTelieM;

- y4acTHe B TedeHHe ceMecTpa B Y4eOHOMH, HayuHo-
MCCJIE/IOBATENICKOM,  CIIOPTHBHOM,  KYIBTYPHO-TBOPYECKOH W
obmmecTeeHHoi nearensHocTH KI'Y.
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4 | ®dopmbl 1 BAAEI y4eOHOH
paboTHI 1A B ciTyuae ec/M K NMPOMEKYTOYHOM arTecTaly (3a4eTy) HaGpaHa cymma
HeyCEeBAIOLIIX meHee 51 Gamna, obydaromemycs HeoOxomuMo Habparb HeyloCTaloee
KOJIMMECTBO Oa/UIoB 3a CYET BHIMOJHEHUs JAOTIONHUTENEHBIX 3a/IaHHH, 10
KOHLIA MOC/Ie/HEH (3a4eTHOM) Hellell ceMecTpa.

JIMKBAmAIMA aKaJEMHYECKHX 3a[0/DKEHHOCTEH, BO3HHKIIHMX K3-32
pasHOCTH B YueOHbIX IUIaHAX TP TIEPEBOAE WIM BOCCTAHOBJIEHHH,
MpOBOIMTCSA ITyTeM BBITIOIHEHHS JONONHUTENBHBIX 3ataHuii, Gopma H
HEJIOCTAIOIIHX OAIIOB B | ofbeM KOTOpBIX ONpEAeNsieTcs IperojiaBaTesieM
KOHIIE CEMECTpPa

(BoCcCTaHOBUBIIHXCS HA
Kypce 00y4JeHus)
CTYIEHTOB JIJIs
TIOJTyYeHUs

6.3. Ilpoueaypa oneHHBAHHS Pe3yJIbTATOB OCBOCHHS JHCUHILIHHBI

B KkadectBe pyOeXHBIX KOHTpOJeH WHCIONb3yeTcs Takad ¢opma, Kak
BHINIONHEHWE [0 BapHaHTaM Habopa 3ajiaHuii, aHAJTOTHYHBIX TeM, KOTOpHIE ObLIA
PAacCMOTpeHbl Ha JIEKIMsX M JabopaTOpHBIX ¢ mnpemopasateneM. Llemb sToro —
onpejie/ieHHe TEKYIIero YpOBHS 3HaHMH CTYJEHTOB, a TAaKXe CTEIECHH yCBOCHHs
JNIEKIMOHHOTO MaTepuana. 3alaHus cocTosST w3 3 BapuaHToB Habopos mo 10
MpUMepoB B KaxaoMm. Ha BeimonHeHHe paGoTH MpPU NMEPBOM M BTOPOM PYOEKHBIX
KOHTPOJISIX OTBOJHUTCS BpeMs He MeHee 90 MUHYT.

[Ipenonasartens OLEHHBaeT B Oaliax pe3yJbTaThl BBINONHEHHA KaXJI0To
pyGeKHOTO KOHTPOJIS M 3aHOCUT B BEIOMOCTh y4éTa TeKyluei ycrneBaeMocTH. Eciu
3a[aHds BBHIMOJNHEHbl 6e3 ommboK, To oHM oueHuBaoTcs B 13(14) Gamnos s
KaX0r0 py0e)KHOro KOHTPOJIA.

WroroBas aTrecranus paborsl 1o aucuumiaMHe «OCHOBBI HHXEHEPHBIX
pacyeToB» TPOM3BOAMTCA IO GHIETaM, COAEp)KaluM BOMPOC W JBe 3ajadd. 3a
KX/l TIpaBHJIBHBEIM OTBET CTyAeHT momydaer 10 Gawios. Bpems, orsoaumoe
CTYJIEHTY Ha IIOJITOTOBKY M YCTHBIH OTBET, COCTABJIACT 1 acTpoOHOMHYECKHi1 Yac.

Pe3ynpTaThl TEKyILero KOHTPOJs YCIIEBAEMOCTH M 3a4eTa 3aHOCATCA
mpenojaBaTelieM B 3K3aMEHAMOHHYIO  BEIOMOCTh, KOTOpas CHaeTesi B
OpraHM3alMOHHBI OT/eT HMHCTHTYTa B JEHb 3a4eTa, a TaKkKe BBICTABIAIOTCA B
3a4eTHYIO KHIDKKY 00y4aroIerocs.

6.4. TIpuMepbI OLEHOYHBIX CPEACTB /s PyOeKHbIX KOHTpOJIeH i 3a4eTa
Ilpumep 3agaHus A pyOeskHOro KonTpoas 1:

a) B nporpamme MathCad peluTts cucTeMy ypaBHEHHI METOIOM 00paTHOM
MaTpHIlsl i MeTojoM ["aycca, caenaTh MpoOBEPKY.
6) B mporpamme MathCad pemmts cicTeMy IpH BCTpoeHHOH QyHKuuH lsolve

Ipumep 3aganus 1jsi pyGeskHOro KOHTPOJIs 2:
B nporpamme MathCad n306pa3suTs rpak KyCo4HO-3a/JaHHOM (yHKIHH

Ipumep 3a1aHus A1 pyOeKHOro KOHTpOs 3:
Co3gaTh (aiin ¢ MO0 KoNeOaTeNbHOro 3BeHa (PHCYHOK 2) M H3y4HTh
MoJenb. 3amucaTh ypaBHeHHe Mojend. OnpenenuTh MapaMmeTpbl MOJENIHPYeMbIX
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SIEMEHTOB M HayalbHBIE YCJIOBUS B cXeMe. VI3MEHHWTh HavalbHbIC YCJIOBHA H
napameTpsl MOJIENTH TI0 COOCTBEHHOMY YCMOTPEHHIO. IToctpouts JIAUX n JIOUX.

L ,,,.‘?‘, 8-/ =
6

s L
1 1.5 2 25

I[MapameTps! cxeMsl: k = 10, 7=0,05, £=0,5

IIpuMepHbIii CIHCOK BONMPOCOB K 3a4eTy
1. O630p COBpEMEHHBIX CPEACTB aBTOMATH3allMH MaTeMaTHYeCKHX pactdeToB M HX
rpadHUYecKoil BU3yalH3aliu.
2. YucrnoBOH, CTPOKOBEIH, jormyeckuii Tun jaHHbX. IlepeMeHHEle, GyHKUMH —
JIOKaNbHEIE U TTI00aBHBIE ONPe/IeIeHYs.
3. Omeparopsl: CyMMHpOBaHWE | MEPEMHOXKEHHE, middepeHpoBaHe U
HHTErPUPOBAHHKE, Pe0OPa30OBaHKe BEIPAKEHHI.
4, Pabota ¢ MatpuuamMu. ApupMeTHIECKHEe ONIepaTophl.
5. PaGota ¢ Marpuuamu. Oniepatophl peoOpa3oBaHis MacCHBOB.
6. Crannaprabie cpenctsa MathCAD muist pemenus 3ama4 JIUHEWHOM anredpsl.
7. Moctpoenue rpaduxos 8 MathCAD. 2D- u 3D-rpaduk.
8. ITocTpoenne rpadukoB B MathCAD. TlomstpHbri rpadux.
9. Toctpoenue rpapuxos B MathCAD. Iloctpoenne rpapuKOB KyCOYHO-33[aHHBIX
dyHKIHA.
10. Tloctpoenme rpapuxoB B MathCAD. Hcnonp3osanie paHXXHPOBAHHBIX
MepEeMEHHBIX.
11. Toctpoenne rpaduxoB B MathCAD. TpaccupoBka H pelICHHE ypaBHEHHH
rpadudecKy.
12. Berpoennble (GYHKUMH [T PeLICHHS 00bIKHOBEHHBIX I depeHIHaIbHbIX
ypaBHeHuit. [[uddepennnansHble ypaBHEHUS IEPBOTO 1 BTOPOT0 MOpSAKA.
13. Cuctems! nuddepeHnnanpHeIX ypapaenuii. Meton Diinepa.
14. CucteMs! auddepeHIHaIbHbIX YPaBHEHHH.
15. Pemmenue ypaBHEHUH B YaCTHBIX TIPOU3BO/IHBIX.
16. CtpykTypa mporpammsl. [IporpaMMel ¢ BETBICHHAMH.
17. TIporpaMMHpOBaHHEe LIUKIHIECKHUX MPOLECCOB. PeKxypCHBHBIE BRIYHCIICHHS.
18. ®ynKimy goctyna K daiinam. PaiinoBoe npe/cTaBIeHHe OHOPOAHEIX YUCIIOBBIX
MacCHBOB. _
19. @ymkuuu jgoctyna K (ainam. PainoBoe MPEACTABICHHE HEOAHOPOIHBIX
MacCHBOB.
20. MoenipoBaHte HENPEPBIBHBIX U HEIHHEHHbIX AMHAMHYECKIX CHCTEM.
21, O6mas cxema CTPyKTypu3aluy HHpOpMALHH O NPUYHHHO-CICJCTBEHHBIX
B3aHMOCBSA3SX AMHAMHYECKHX MPOLECCOB B 00BEKTaxX MOICTMPOBAHHA.
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3aganus Q1S BLINOJIHEHHs JIaG0paTOPHBIX padoT

Ha 11a0opaTOpHbIX  3aHATUAX  CTYACHTBI  BBIMOJNHAIOT — 3aj@Hus IO
MaTeMaTUYeCKHM BBIUMCIICHHSIM, COOTBETCTBYIOIIME TeME aKTyalbHOTO JCKIIHOHHOrO
3aHSTHS 1 AHAJOTHYHBIE TEM, KOTOPBIE COIEPIKaTes B KOHTPOJIBHOM pabore.

7. OCHOBHASI Y1 JOIIOJHUATEJbHASI YYEBHAS JIMTEPATYPA
7.1. OcHoBHas yuyeOHasi IHTEPATYpPa

1. Bonk B.K. INporpammupoBsanue B cucteme MathCAD.: VuebHoe mocobue. —
Kypran: U3n-o Kyprasckoro roc. yu-ta. 2004. — 78.

2. Pakutun, B. V. PyKkoBOACTBO IO METOJaM BBIYMCICHHH H MPHIOKEHHA
MATHCAD [Dnexrponnsiii pecype] / B. WM. Pakutun. - Mocksa: OU3SMATIIUT,
2005. - 264 ¢. — Joctyn u3 DBC «znanium.com»

3. Pemenue 3amad BBIUMCIIMTELHOM MaTeMAaTHKH C HMCMOJBE30BaHUEM fA3bIKA
nporpaMmuposanus makera MathCad [Onextponnsiii pecype] / I'B. Tpommna -
Hosocu6upck: HI'TY, 2009. - 86 ¢. — Jloctyn u3 ObC «znanium.comy

7.2. lonoaHuTeIbHAS Y4eOHas JuTepaTypa

1. UmoxerepHsle pacuétsl B Mathcad 15: VueOHBIi Kypc. — CII6.: IMurep, 2011.
—400 c.

2. Tucemennsiii JI.T. KoHcneKkT neKimil Mo BhICIICH MaTeMaTHKe: MOJTHBIA
xypc / JI.T. [TuceMeHHEI#H. — 4-e u3n. — M.: Alpuc-nipecc, 2006. — 608 c.

3. MonenupoBanue IPOLECCOB  yNpaBIeHHA B  HHTCIICKTyalbHBIX
M3MEPHTENBHEIX CHCTeMaX [DNMeKTPOHHBIH pecypc] / E.B. Kamns, B.C. KysesaHnos,
BJII. Illesuyk - Mocksa: ®msmarmat, 2009. - 512 c. — Joctyn u3 3OBC
«Znanium.com»

8. Y‘lEBHO-METOI[Ij‘IECKOE OBECIIEYEHHME
CAMOCTOSITEJBbHOM PABOTHI OBYYAIOLIUXCSI
1. Kapnos E.K. Meroguueckne yKasaHus K KOMILIEKCY nabopaTopHBIX H

NpaKTHIECKUX paboT no Kypcy «OCHOBBI HHXKCHEPHBIX pacuéro» // E.K. Kapmos.
Kypran: KI'Y.2017. - 65 c.

9. PECYPCBI CETH «<MHTEPHET»,
HEOBXO/JMMBIE JJIs1 OCBOEHUSI JUCHUILIVHBI

1. OburmaneHelii caiT (UPMBI-paspabOTYHKa CHCTEMBI KOMITBIOTEPHOM
anre6pst MathCAD. http://www.ptc.com/engineering—math-soﬁware/mathcad

2. O06pa3oBaTenbHbINI MaTeMaTHUeCKUI CaiT EXPonenta.ru.
http://www.exponenta.ru/soft/l\/lathcad/l\/lathcad.asp

3 OdunuansHbIi bopym dupmbi-pazpaboTyrka MathCAD.
https://www.ptcusercommunity.com/ community/mathcad

4. dist.kgsu.ru - Cuctema mozyiepXku y4edbHoro npouecca KT'Y

10. ”HO®OPMAIIMOHHBIE TEXHOJIOI'HH,
NPOI'PAMMHOE OBECHHEYEHHUE
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1 HH®OPMALMOHHBIE CIIPABOYHBIE CUCTEMBbBI
1. 9BC «Jlaub»
2. OBC «KoHCYJIbTaHT CTYAEHTa»
3. OBC «Znanium.com»
4. «'apanTy - CIpaBOYHO-TIPaBOBAs CHCTEMA

11. MATEPMAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JAUCITATIJINHBI
MarepranpHO-TEXHUYEeCKoe —OOecredeHue IO pealu3alii  JHCIHILIHHEI
OCYIIECTBISIETCS. B COOTBETCTBUM C TPeOOBaHMAMH ®I'OC BO mno naHHOM
00pa3oBaTeNIbHOM MporpamMMe.

12. JUISI CTYIEHTOB, OBYYAIOIUXCS C HUCIIOJIb30BAHUEM
JIACTAHITMOHHBIX OBPA3OBATEJIbHbBIX TEXHOJOTI' Ui
[Ipd  WCTONB30BAHWH  DJIEKTPOHHOTO ~ OOy4eHMA W JIMCTAHIMOHHBIX

o6pa3oBaTeNbHBIX TexHONorHi (mamee 30 u JIOT) 3aHATHS TONHOCTBIO HIIH
YaCTHYHO NMPOBOIATCA B pexkuMe oHNaiH. OO0beM MUCHMIUINHBL W PacHpeAeIeHue
HArpy3kH TO BuzaMm paboT coorserctByeT 1. 4.1. PacrpenencHue bamioB
cooTBeTcTBYeT M. 6.2 6O MOXeT ObITh W3MEHEHO B COOTBETCTBHM C PCLICHHCM
xadenpsl, B ciydae mepexoma Ha O0 H JIOT B mpouecce oOydenus. PemreHue
Kadeapsl 00 MCIONB3YEMBIX TEXHOJNOTMAX M CHCTEME OLCHHBAHUA JOCTH)KEHUH
o6ydalomuxcsi NPUHAMAETCA C YYEeTOM MHEHHS BEAyllero mnpernojasareii H
JIOBOMTCSA 10 CBEIEHHS 00yHJaroIUXCs.
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[TPUJIOXEHME 1

AHHoTanys K paboyeil mporpaMme JHCLHILIAHBI
«OCHOBBI HHKEHEPHBIX Pacu&TOB»

06pa30BaTesbHOI IPOrpaMMbl BHICIIETO 00pa30oBaHKs —
nporpaMmsl 6aKanaBpuara
27.03.04 — YnpasJjieHHe B TEXHHYECKHX CHCTeMaX
HamnpaBneHHOCTb:
ABTOMATHKA H POOOTOTEXHHYECKH CHCTEMbI

TpynoemkocTs AHCUHMILTHHBL: 33E (108 akajeMHYECKUX YacoB)
Cemectp: 4 (ounast hpopma obyuenus),5 ceMecTp ( 3a0unas popma oOyueHus)
®opMa NPOMEKyTOUHO#H arTecTaryi: 3a4er

ConeprxaHue IUCIUTIIAHBL

CoBpeMeHHOe MaTeMaTH4eckoe NporpaMmMHOe obecnieuenre. OCHOBHEIE BUJIBI,
BO3MOYKHOCTH M 0OJacTH NpHUMeHeHHs. ba30oBble MOHATHS CHCTEMBI KOMITEIOTEPHOMI
anrebpsr  MathCAD. IlpumeHenue yHHBEpCAIbHOTO MAaTeMaTH4YecKoro TIakera
MathCAD st pemenus 3anad anrebpsl. Padora ¢ rpadukoid. I'paduki Kyco4HO-
3aMaHHBIX (YHKIHH, pellleHHe ypaBHEHHH rpadpuueckn. PemeHne CHCTEM
OGBIKHOBEHHBIX AU(QEepeHIMaIbHBIX ypaBHeHHH H ypaBHEHHH B YaCTHBIX
npou3BofHbIX. IIporpaMMupoBaHue u o6paGorka BHemHHX ¢aiinos. ITpuMeHeHue
BCTPOEGHHBIX (YHKUHMH 1yisl PElIeHHs THIOBBIX 321 MPOEKTUPOBAHUA CPEICTB U
cHCcTeM aBToMaru3aluu. Ha3zHaueHue W COCTaB CHCTEMBI Matlab. OcHOBEI paboTEI B
Matlab. Berpoennsie (QyHKuEH 18 ApHQMETHYECKHE BBIMHCIICHH, pabora ¢
MAacCHBAMH, TIOCTPOGHHE M pEJaKTHpOBAHHME TI'PadUKOB. Pa6ora ¢ M-¢aiinamu.
OcHoBs porpavMmuposasust B Matlab. PaGora B Simulink. ITocTpoeHue 6I0K-CXEM.
Brinenenne 00bekToB. Oneparuu ¢ 610KkaMy.
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