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

Ounas popma o0yueHust

N Ha Bcro Cemectp
By yueOHol paboThl
JTUACIUIUIUHY 4
AyauTOpHBIE 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 4YHCJe:
IToaroroBka k 3auery 18 18
Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 30 30
(caMOCTOSATEIbHOE N3YUYEHHE TEM (pa3/esIoB) NUCLHUILINHbI)
Bua npoMexyToO4HOM aTTeCTANMHU 3ader 3ager
OO0mas Tpy10eMKOCTh TUCIUIIJIHHBI M TPYI0€MKOCTH 110 108 108
ceMecTpaMm, 4acoB

2. MECTO JUCIUAITJINHBI
B CTPYKTYPE OBPA3OBATEJBbHOM MTPOTPAMMBbI

JucruminHa «ABTOMATU3UPOBAHHBIC PACUETHl B TEXHHUYECKHX CHCTEMax»
OTHOCUTCA K 4acTu, (popmMupyemoil y4acTHHKaMH OOpa30BATEIbHBIX OTHOIICHHIMA
osoka b1. SIBnsieTcss qTUCHUIUIMHOMN 10 BEIOODY.

WN3yuenne  gucnuruimHbl  OasupyeTcss  Ha  pe3yibTrarax — OOy4YeHwus,
c(hOpMHUPOBAHHBIX NMPU U3YUCHUH CIICTYIOIINX TUCIUTIINH:

- Maremaruka;

- UndopManinoHHbIe TEXHOJIOTHH.

PesynbraThel 00yueHUs TIO JUCHUIIMHE HEOOXOIWMMBI JJIsi  M3YYCHHS
TUCIUTIINH «Teopuss aBTOMATHYECKOTO YMpaBICHUs», «MOIEIUPOBAHHE CHCTEM
ynpapieHus», «HenuHeliHas JUHAMUKA TEXHHMYECKUX CHCTEM», a TaKXKe B
MOCJICTYIOIICH HH)KCHEPHOU NEeATeIbHOCTH MPU MPOSKTUPOBAHUU CPEJICTB U CUCTEM
aBTOMaTHU3aIINH.

TpeOoBaHUs K BXOJHBIM 3HAHUSM, YMCHUSM, HaBBIKAM:

- 3HAHHWE OCHOBHBIX NOHATUM M METOJOB PELICHUsS YPABHEHUU JIMHEUHON U
BEKTOPHOM aireOphl, aHAIUTHYECKOW TE€OMETPUM, MAaTeMAaTHUYeCKOro aHallu3a,
WHTErpajioB U nudpepeHraIbHbIX YPaBHEHUH;

- yMEHHE CTPOUTh  aJNTOPUTMBI  TOCJIEIOBATEIBLHOCTEH  PEIICHHS
MaTeMaTUYeCKUX 3a7ad C MPUMEHEHHUEM JIOTMUECKHX KOMOMWHAIMI CIPaBOYHOU
JUTEPATYPHI U TIOJIYICHHBIX B XOJI€ U3YUCHUS APYTUX AUCIUIUINH 3HAHUMH;

- BJIaJICHWE HaBBIKAMH Pa0OThl C KOMITBIOTEPHOW TEXHUKOW, O(PUCHBIMH
nporpamMmmubiMu akeramu Word, Excel u Tabaumamu qaHHBIX;



3. INIAHUPYEMBIE PE3YJIbTATHBI OBYYEHUSA

[lenpt0  OCBOEHMSI  AUCUUILIMHBI  «ABTOMAaTU3MPOBAHHBIE  pPACUETHl B
TEXHUYECKUX CHUCTEMax» SBISIETCS MPUOOpETeHHE CTYyJIeHTaMH 3HAHUM O
MIPUMEHEHUHU CUCTEM KOMITBIOTEPHON MATEMATHKHU U1 aBTOMATU3aLMU UHKEHEPHO-
TEXHUYECKON JeATEeNbHOCTM UM O3HAKOMJICHHE C Haubosiee MOMyJIsSpHBIMU
COBpPEMEHHBIMM MaTeMaThuueckumu nakeramu. [Ipakruueckoe BBegenue B MathCAD,
Matlab 1 ocBoeHME TEXHUYECKHM CTPYKTYpPHOrO MpPOrpaMMHUPOBaHUS B 00BEME,
JOCTATOYHOM JJISI UCITOJIB30BAHUS 3THX CHCTEM IPU U3YYEHUH COOTBETCTBYIOLIUX
pa3zeoB BhICIIEH MaTEMATHUKH, OOIIETEXHUYECKHUX U CIEIUATbHBIX JUCLMILINH.

3ajayaMy  JIMCLUMIUIMHBI  SIBJIAIOTCS: HM3YYEHHE COBPEMEHHBIX CPEICTB
aBTOMATH3allMM MAaTEMaTUYECKUX PACYETOB, IIOJYYEHUE HABBIKOB JUISI PELICHUS
3ama4d MaTeMaTUYECKOTO MOJEIUPOBAHUS, BBIYHCIIUTEIbHBIX 3a/1a4y
MaTE€MaTUYeCKOr0 aHajiu3a, IOCTPOEHUS TEOMETPUYECKHX (UTYyp pa3IuYHOU
CTEIIEHU CIIO)KHOCTH, PEUICHMS 3a]ad, CBA3aHHBIX C MaTpULAMH, U MCCIIEJOBAaHUEM
JTUHAMUYECKUX CUCTEM.

Komnerenmuu, popMupyemMblie B pe3ybTaTe OCBOCHUS AUCLUILINHBL:

- CriocoOeH MpOBOAMUTH BBIUMCIUTEIbHBIE 3KCIEPUMEHTHI C UCIOJIb30BaHUEM
CTAHJAPTHBIX MPOrPAMMHBIX CPEACTB C MEJNbI0 TMOJYy4YEHUSI MAaTEeMaTUYECKUX
MO/IeJIel TPOIIeCCOB U 00BEKTOB aBTOMaTH3almu U ynpasieuus (I1K-1);

- CocoOeH oCyIIEeCTBIATh cOOp M aHAIM3 MCXOAHBIX JAHHBIX JJI pacuera u
POCKTHUPOBAHUS CUCTEM M CPEJICTB aBToMaTH3anuu U ynpasienus (I1K-4).

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0y4arOIUNACs TOTKEH:

- 3HaThb OCHOBHBIE MOJIb30BATENBCKHE MHTEP(PENCHl MAaTEMaTHYECKUX MAKETOB,
OCHOBHBIE THIIBl JIAHHBIX S3bIKa MPOrPAMMHUPOBAHUS TEXHUYECKUX PaCUETOB;
NPUHLMIBI OpraHu3aly rpaduueckoil cucteMbl MaTeMatndeckux makeroB (ans T1K-
1,11K-4);

- YMeTb pemath CIHOKHbBIE MPHUKIAIHBIC
maTemaTrueckux makeTos (mos I[1K-1, TIK-4);

- Brnamerp HaBbIKaMUM 1O NPOBEACHUIO PACUYETOB W BU3yalU3allud HX
pEe3yJAbTATOB MPH NPOCKTUPOBAHWU M MOJEIUPOBAHUM TEXHUYECKHX CHCTEM (IS
[1K-1, T1K-4).

NHpukatopsl W AECKPUNTOPHI YacTH COOTBETCTBYIONIEH KOMIIETEHIIUU,
dbopMupyemMoit B mpolecce H3y4yeHHUs JUCHUIUIMHBI «ABTOMAaTH3UPOBAaHHBIC
pacueTbl B TEXHHMYECKHUX CHCTEMax», OILICHUBAIOTCA IMPU TMOMOIIA OIEHOYHBIX
CPEACTB.

3aJa4yn C IIPUMCHCHHUCM

[Inanupyemble pe3ynbTaThl OOYYEHUS M0 AUCHUILIMHE « ABTOMATU3UPOBAHHBIE
pacyeThl B TEXHUYECKUX CUCTEMaX», MHAUKATOPHI ToCcTKeHus: komneteHui [TK-1,
[1K-4, nepedeHb OLIEHOUHBIX CPEJICTB

Ne Kon HanmenoBanue Kon [Inanupyemblie HanmenoBanue
/Tl | WHOUKaTopa WHJUKaTOpa MJIAHUPYEMOTO pe3yabTaThl OIIEHOYHBIX
JIOCTYKCHUS JIOCTYKCHUS pe3ynbTaTa 00yJeHus CpEICTB
KOMIIETECHITNHU KOMIIETEHIINH o0ydeHus
1. |UO-1pxa 3nath:  ocHoBHbIE |3 (MI-1pk1) 3HaeT: ocHOBHbBIC | Bompockr  mis
TI0JIb30BATEIIHCKUE TMOJIb30BATEILCKUE | CAYM 3a4yeTa




uHTEepEICHI uHTepdEICH
MaTEeMaTHYECKHUX MaTeMaTHYECKHX
MMaKETOB, OCHOBHEIE [MaKETOB, OCHOBHBIE
THIIBI JTAHHBIX THIIBI JIaHHBIX
SI3bIKA SI3bIKa
MPOTPaMMHPOBAHH MIPOTPAMMHPOBAHUS
s TEXHUYECKHUX TEXHUYECKUX
pacyeToB; pacyeros;
TIPUHIIUTIBI MIPUHIIATIBI
OpraHu3aluu OpraHu3aluu
rpaduvIeckoi rpaduvecKoi
CUCTEMBI CUCTEMBI
MaTeMaTHYECKUX MaTeMaTHYECKUX
[IaKETOB [IaKETOB

NJI-21x1 YMeTh: pemats | Y (M-2nx1 YwMmeeT:pemarh Bonpocer st
CJI0’KHBIE CII0’KHBIE clayu 3a4eTa
MIPUKJIATHBIC MIPUKJIATHBIC
3a7a49u c 3a7a4u c
MIPUMEHECHUEM MIPUMEHCHHUEM
MaTeMaTUYECKUX MaTeMaTUYECKUX
MMaKeTOB MMaKeTOB .

N/I-3nx1 Bianers: B (M1-3mk1) Bnaneer naBeikamu | Bompockr s
HaBBIKAMHU o 10  TPOBEICHHUIO | CIAYM 3a4eTa
MIPOBEICHUIO pacdeToB u
pacyeToB u BU3YyalIM3allUud  HX
BU3YyaIH3aIlil  MX pe3yNIbTaTOB  TIpU
pe3ynbTaTOB  MpH MPOEKTUPOBAHUU U
MPOSKTUPOBAHUN U MOJICTTUPOBAHUHT
MOJIETTUPOBAHUU TEXHUYECKHUX
TEXHHYECKUX CHCTEM
CHCTEM

N-1nka 3nath:  ocHoBHbIE |3 (MI-1ka4) 3HaeT: ocHOBHbIE | Bompockr  mms
TIOJIE30BaTEIbCKUE MOJIB30BaTEILCKUE | CIAYM 3a4yeTa
uHTEepdeEncH uHTepdench
MAaTeMaTHYECKUX MaTeMaTHYECKUX
MIAKETOB, OCHOBHEIE [TAKETOB, OCHOBHBIE
THIIBI JTAHHBIX THIIBI JTaHHBIX
SI3BIKA SI3BIKA
MPOTPaMMHUPOBAHH MIPOTPaMMHPOBAHUS
i TEXHAYECKUX TEXHHUYECKHUX
pacyeToB; pacyeros;

TIPUHITHITBT TIPUHITHITBT
OpraHu3aluu OpraHu3aluu
rpaguyeckoi rpaguyuecKoi
CUCTEMBI CUCTEMBI
MaTeMaTHYECKHUX MaTeMaTHYECKHX
MIaKEeTOB MIaKETOB

NI-21ka VYMers: pemats | Y (UA-2nka VYMmeer: pemats | Bormpockl  miis
CJI0KHBIE CJI0’KHBIE cIauu 3adeTa
MIPUKJIATHBIC MIPUKJIATHBIC
3a7a4u c 3a7a4u c
MIPUMEHECHUEM MIPUMEHEHUEM




MAaTEMATHUYCCKUX MaTEMAaTUYCCKUX
IAKETOB aKEeTOB
6. | UI-3nxa Bianers: B (U1-3r1k4) Bnaneer naBeikamu | Bompockr st
HABBIKAMH o 0  MPOBEICHUIO | CIAYM 3aUeTa
HPOBEICHUIO pacueToB u
pacuycToB n BU3yaJIM3allUl  HUX
BU3yaIM3alUH  UX pe3yJIbTaToB  IpHU
pe3yabTaToOB  IpU POCKTHPOBAHUH H
POCKTUPOBAHUH U MOJICTTUPOBAHUU
MOACIINPOBAHUUA TEXHUYCCKUX
TEXHHUUCCKHUX CHCTEM
CHCTEM
4. COIEP KAHUE JUCIUIIJINHBI
4.1. Y4eOHO-TeMaTHYECKHUIl IVIAH
Ounas dpopma o0yueHust
KounyecTBo yacoB
Homep KOHTAKTHOM padoThI ¢
HaumenoBanme pa3aeJa,
PyGex | paszaena, TeMLL npenojaBarTejieM
TeMbI IMpakTny. Jlaboparop-
Jlekuuu
3aHATHS Hble padoThI
TumnoBble CTPYKTYpbl U CpEACTBa
ABTOMATU3UPOBAHHBIX CHCTEM
1 yIIpaBJICHUS TEXHUYECKUMU 9 i i
00BEKTaMH, KOMILIEKCBI
TEXHUYECKMX U  [POrPaMMHBIX
CPEJICTB.
Mertonnl u TEXHUYECKHE
PyGesx cpeacTBa MPOrpaMMHO
1 2 yIpaBisieMOro oOMeHa JaHHBIMU 4 i )
Mexay OBM um ycrpolictBamu
yIpaBJiIeHUs 00BEKTOM
aBTOMAaTH3aIUU.
[TakeThl TPUKIAAHBIX MPOTPAMM
MOJCIUPOBAHUS CUCTEM
3 aBTOMAaTU3UPOBAHHOIO 7 - 20
yIpaBIeHUs TeXHUYECKUMHU
cpeactBamu. Yacte 1: MathCAD.
PyGexusiit KoHTpOIH No 1 1 - -
Py6esxHblil koHTposIb No 2 1 - -
[TakeThl TPUKIAAHBIX MPOrPaMm
MOJCIIUPOBAHUS CUCTEM
PyGex 4 ABTOMAaTU3UPOBAHHOTO 8 i 16
2 yIpaBIeHUs TeXHUYECKUMHU
cpeacrBamu. Yacts 2: MATLAB
+ SIMULINK.
Py6exnbIit KoHTpOb Ne 3 1
Bcero: 24 - 36

6




4.2. ConepskaHue JIEKIIMOHHBIX 3aHATHH

Tema 1. Tunoswvie cmpyKmypol u cpeocmea agmomMamu3upo8aHHbIX CUCHIEM
DYHKIMOHAIBHBIE KOMIIOHEHTHI I aBTOMAaTH3allMd HCCIEAOBAHUI TEXHUYECKHX
00bekTOB. OCOOEGHHOCTH TPOEKTUPOBAHHUA U  OCHOBHbIE TpeOOBaHUSA K
aBTOMATU3UPOBAHHBIM cHUCTeMaM. [IpUHIMIBI MOCTPOECHHSI ABTOMATU3UPOBAHHBIX
cucreMm. OOmasi XapakTepUCTUKa CPEACTB YIPABICHUS B aBTOMATH3UPOBAHHBIX
CUCTEMAX, OCHOBHbIE  KpuTepud  BeiOOpa OBM  mn1sg  mocTtpoeHus
aBTOMATU3UPOBAHHOM cucTeMbl. TexHuueckue cpencTBa OOpabOTKH, XpaHEHUs,
oTOOpakeHus MH(OpMAlMK U BbIPAaOOTKM KOMaHIHBIX Bo3jaecTBUil. TexHuuyeckue
CpellCTBa TMOJy4YeHUs HHPOPMALUU O COCTOSHUM OOBEKTa YIPABJICHHS, NATYUKH,
U3MEpHUTENIbHbIE  INpeoOpa3oBaTenu. TexXHUMYECKHE CpelcTBa  HCIOJIb30BAaHUS
KOMaH/JHOM MH(pOpMauu U BO3/EUCTBUS Ha OOBEKT YNpPaBIEHUS, UCITIOTHUTEIbHBIC
YCTPOMCTBA, PETYIMPYIOLINE OPTaHbl.

Tema 2. Memoowvt u mexnuueckue cpeocmea npopamMmHoz0 0OMeHa OAHHBIMU
medxcoy IBM u ycmpoiicmeamu ynpasnenus 00veKmom agmomamu3ayuu.
[IpyHIMOBIl OpraHu3aluy MPOTPAMMHO—YIIPABISIEMOIO0 OOMEHA JAaHHBIMH MEXIY
OBM wu BY. OOwmas Meroguka NIpOrpaMMHOTO YHOPABICHHUS BHEIIHUMH
YCTPOMCTBAMM M OLEHKH HX COCTOsIHMs. TexHuyeckue cpeactBa o0OpabOTKH,
XpaHEeHUs, OTOOpakeHHsd HHQPOPMAMK M BBIPAOOTKH KOMAaHIHBIX BO3JIECUCTBHIA.
TexHrYecKue cpeacTBa NoJydeHHs] HH(OPMAIIMU O COCTOSIHUN OOBEKTa YIPABICHHUS.
TexHuueckue cpeAcTBa UCIOIb30BaHNUS KOMaHIHOW UH(POPMAIIUK U BO3JICUCTBUS Ha
OOBEKT YIpaBiIeHUs. AJNTOPUTMbI OJHOKAHAJIbHBIX M MHOTOKaHAJIbHBIX M3MEPEHUMN

BXOJIHBIX CUTHAJIOB I10 TOTOBHOCTH YCTPOMCTBA U3MEPEHUS.

Tema 3. Ilakemul npuxnaonwvix npozpamm (II11) onsa mooderuposanus cucmem
A6MOMAMU3UPOCAHHO20 YNPAGIeHUA mexXHUuUueckumu cpeocmeamu. Yacmu 1: ITT1
MathCAD.

Pabora ¢ Marpuunamu. Apudmerndeckue — omneparopbl.  OmnepaTopbl
npeoOpa3zoBanus MaccuBoB. CtanmaptHeie cpeactBa MathCAD miis perrenus 3aaau
nuHerHoW anreOpwl. [loctpoenwne rpadpukoB B MathCAD. 2D- u 3D-rpaduxkwu.
[lonsipubiit  rpadux. IlocTpoeHne rpauKoOB KyCOYHO-3aJaHHBIX  (DYHKIIHIA.
Hcnonb3oBaHWe paHKUPOBAaHHBIX IMEPEMEHHBIX. TpacCUpoBKa U  pEIICHUE
ypaBHeHU# rpaduuecku. BceTpoeHHble (yHKUMM 178 pElIeHHs] OObIKHOBEHHBIX
muddepeHunanbubix  ypaBHeHuid. JuddepeHiuanbabie  ypaBHEHUST NEPBOrO U
BTOporo mopsaka. Cuctemsl muddepeHnuaibHbpIX ypaBHeHHA. Meton Oiinepa.
Pemenue ypaBHEHMII B 4YacTHBIX NPOM3BOJAHBIX. CTpyKTypa HpOrpaMMBsl.
[Iporpammel ¢ BeTBieHMSAMHU. lIporpaMMHpOBaHHME LHMKJIMYECKUX IPOLIECCOB.
PexypcuBnbie Beruncienus. @yHkunu n1ocTymna K ¢dainam. DaitioBoe mpeIcTaBiIeHIe
OJHOPOJHBIX  YHCJIOBBIX M  HEOJHOPOJHBIX  MaccuBOB. MojaenupoBaHue
HENPEPBIBHBIX M HEJIWHEHHBIX  JAMHaMU4Yeckux  cucreM. OOmas  cxema
CTPYKTypH3aUud UH(pOpMauM O  MNPUYMHHO-CIEACTBEHHBIX  B3aUMOCBS3SIX
JTUHAMUYECKHUX MPOLIECCOB B 00BEKTaX MOJEIUPOBAHUS.



Tema 4. Ilakemwl npuxnaonvix npocpamm (I111) ona mooenuposanus
cucmem agmoMamu3upoO6aHHO20 YNPAaeieHus MmeXHU4ecCKUMU CPeoCcmeamu.
Yacme 2: ITII MATLAB + SIMULINK.

Haznauenue u coctaB cucteMbl Matlab. OcHoBbl paboTsl B Matlab. Betpoennsbie
byakmmu s ApudMeTHuecKkrue BBIYMCICHHS, padoTa ¢ MacCUBaMH, MOCTPOCHHUE U
penaktupoBanue rpadukoB. Pabora ¢ M-¢aiinmamu. OCHOBBI TTPOrpaMMHUPOBAHUS B
Matlab. Pab6ora B Simulink. Iloctpoenue O6mok-cxeM. BrigencHre OOBEKTOB.
Omnepanuu ¢ 6J10KamMHu.

4.3. JlaGopaTopHbIe 3aHATHSA

Hopmatus
Homep BpEeMeHH, Yac.
pa3nena, Haumenosanue pasiena, HaumenoBaHue J1aopaTopHoii padoThI Ounas
TeMbI TeMBI (¢popma
00yueHust
[TaxeTsl npukiagHelx | IIpencraBinenne pe3ynbTaToB
IIPOrpaMM MOJEIMPOBAHUS | BBIYMCIECHUHN. YIIpaBIeHNE 4
CUCTEM BBIYMCIICHUSIMU
aBTOMATHU3UPOBAHHOTO PaGora ¢ marpumamMu ¥ BeKTOpamMu B 4
ynpasienus: texuudeckumu | MathCAD.3anaun nuHeiiHol anreOpsl
3 cpeacrBamu.  Yacte  1:| Cosmamme rpajukoB B MathCAD.
MathCAD. JIBymMepHbIE TpaguKM ¥  TpEXMEpHbIE 4
rpaduku
Berpoennbie  ¢ynkuun MathCAD gt
perieHuss OOBIKHOBEHHBIX YpaBHEHMH U 4
CHCTEM. Pemenne CHCTEM
b depeHIMaTbHbIX YpaBHEHHI
Ilepas mporpamma u  00paboTka 2
nH(OopMallvy U3 BHENIHero (aiina
Huxnsr 1 omeparopsl. IIporpammer ¢
BETBJICHUSIMU " PEKYpPCUBHBIE 2
BBIYMCIICHUS
[TakeTsl NpuKJIagHelX | [Ipumenenne nporpaMMHOro makera
nporpaMM MozenupoBanusi| MATLAB npu MOJEIUPOBAHUH 8
CUCTEM TEXHUYECKUX cucTem» Yacts |
4 ABTOMAaTU3UPOBAHHOTO [IpuMeHeHHEe MPOrpaMMHOIO IaKeTa
yIpasiieHUs TexHudeckumu | MATLAB npu MOJEIUPOBAHUN 8
cpeactBamMu.  Yacte  2:| rexHuueckux cucrem» Yacts 11
MATLAB + SIMULINK.
Bceero: 36

5. METOIUYECKUE YKA3ZAHUA JJIS1 OBYYAIOHINXCSA
IO OCBOEHHIO JTUCHUITJIMHBI

[Tpr mpociymMBaHWK JICKIIWA PEKOMEHIYETCS B KOHCIICKTE OTMEUYaTh BCE
Ba)XKHBIC MOMEHTBI, Ha KOTOPBIX 3a0CTPsieT BHUMaHHUE IPEroaBaTelib, B YaCTHOCTH
Te, KOTOpbIC HAIPaBJICHBI HAa KAYeCTBEHHOE BBHITIOJHCHHE COOTBETCTBYOIICH
1abopaTopHOI pabOTHI.



[IpenogasaTeneM 3arIaHUPOBAHO MCHOJIL30BaHUE MPY YTEHUH JIEKIIUIA TEXHOJIOTHN
yueOHoi auckyccuu. [loatomMy pekomeHayercsi (pukcHpoBaTh IJisl ceO0s MHTEPECHBIE
MOMEHTBI C LEJBI0 MX aKTUBHOTO OOCYJICHUSI Ha TMCKYCCHU B KOHIIE JIEKLIUHL.

3a70roM KadyeCTBEHHOI'O BBINOJIHEHUS JIAOOpPaTOpPHBIX padoT  sBiAETCA
CaMOCTOATENIbHAs NOJArOTOBKAa K HHUM HAKaHyHE IYTEM IIOBTOPEHUS MaTEpHAIOB
Jexuui. PekoMeHayeTcsi MoAroTOBUTh BOIIPOCHI IO HESICHBIM MOMEHTAaM M 00CYAUTH
UX C IIpenojaBaTesieM B Hauase JabopaTopHOM paboThI.

[IpenogaBaTeneM 3alIaHUPOBAHO MPUMEHEHHE Ha JTAOOPATOPHBIX 3aHATHUSIX
TEXHOJIOTUI  pa3BUBAIOLIEKCA KOOINEpaluuu, KOJUIEKTUBHOIO B3aMMOJICHCTBUS,
pa3zbopa KOHKpeTHBIX cuTyauuid. [loaToMy mpHUBETCTBYETCS TPYMNIOBOH METO.
BBITIOJTHEHHSI JIAOOPATOPHBIX pabOT M 3alllUThl OTYETOB, a TAK)KE€ B3aUMOOILIEHKA U
00CyXJIeHHE PEe3yIbTaTOB BBINOJIHEHUS J1a0OPaTOPHBIX paldoOT.

JUist  Tekyliero KOHTpPOJS YCIIEBAEMOCTH MO O4YHOW (opme oOydeHus
IpernoAaBaTesieM UCIOIb3yeTcs OalsIbHO-PEUTUHIOBasl cCUCTEMa KOHTPOJIS U OLEHKU
aKaJeMUYECKOM aKTMBHOCTHU. [I03TOMYy HACTOATENBHO PEKOMEHAYETCS TIIATEIBHO
npopalaTeiBaTh MaTepuai AUCUUIUIMHBI IPU CAMOCTOSTENBHON padoTe, y4acTBOBATh
BO Bcex (opMax OOCYyXJE€HHS U B3aUMOJACHMCTBUS, KaK Ha JIEKIUSAX, TaK M Ha
7a00paTOPHBIX 3aHATUSAX B LENSIX JIYYIIEro OCBOEHHUS Marepuala M IOJIy4eHUs
BBICOKOM OLIEHKH IO PE3yJIbTaTaM OCBOEHUS JUCLUIIINHBI.

BbimonHenne caMOCTOSITENBHOM pabOThl  MOAPA3yMEBAET  CaMOCTOSITENILHOE
U3yUYEHUE Pa3/IeNIOB JUCLUILUIMHBL, IOATOTOBKY K JJAOOPATOPHBIM 3aHATHM, K PYOEKHBIM
KOHTPOJISIM (11 00y4aroimxcst ouHoM (hopMbl 00yUeHUsI), TOJTOTOBKY K 3a4eTy.

PekomennyemMass TpyJOEMKOCTb CaMOCTOSATEIbHON paboOThl MpEeCTaBiIeHA B
Tabnuie:

PexoMeHyeMblil pesKMM CaMOCTOATEIbHOM padoThl

Pexomennyemas
HanmenoBanue TPYLOCMKOCTE,
. aKaj. yac.
BH/Ia CAMOCTOSITEJIbHOM padoThI
Ounas ¢popma
o0y4eHus

CamocTosiTeJIbHOE M3YYEeHHE TeM U CIUILIUHBI: 16
CoBpeMeHHOE MaTeMaTH4YecKoe NporpamMMmHoe obecrneueHue. OCHOBHBIE 1
BUJIbl, BO3MOXKHOCTHU M 00JIaCTH NPUMEHEHHUs
bazoBble MOHATHS CHCTEeMbI KoMIbloTepHO# anredopsr MathCAD 1
[Tpumenenne yHuBepcaibHOrO Maremarmdeckoro makera MathCAD s 1
pelieHus 3a1a4 anreopbl
Pabora c¢ rpaduxoil. I'paduxu KycouHO-3aaHHBIX (DYHKIHHA, pelIeHue 1
ypaBHEHUH TpapruecKu
Pemenne cuctem OOBIKHOBEHHBIX Ju(GEepeHINATbHBIX YpPaBHEHUM U 1
yYpaBHEHM B YaCTHBIX TPOM3BOIHBIX
[IporpamMmupoBanue u 00paboTKa BHEIIHUX (ailioB 1
[IpumeHeHre BCTPOCHHBIX (DYHKIUH s peIIeHus THUIOBBIX 33734 5
MIPOEKTHUPOBAHHUS CPEACTB U CHCTEM aBTOMATH3AIIH
ba3oBbie 371IeMEHThI MAaTEMATHYECKOTO MOAETHMPOBAHUS PA3IUYHBIX CHCTEM 2
Knaccuyeckue ~ ¢opMbl ~ MaTeMaTHUYECKUX  MOJAEIEH  CKaJSIPHBIX 5
JMHAMUYECKUX CUCTEM
MareMaTHUECKHE MOJEIH JWHAMUYECKHX CHCTEM B IPOCTPAHCTBE 2
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COCTOSIHUU

MareMaTHUeCKUE MOJICNIM JTUHAMHYECKUX CHUCTEM B (popMe mpoOIeMHBIX 2

MaTpHII
IHoaroroBka K JIaOOPATOPHBLIM 3aHATHAM
(mo 1 yacy Ha Kaxaoe 3aHsATHE — ouHas popMma 8
IMoaroroBka Kk py0e:KHbBIM KOHTPOJISAM 6
(o 2 Jaca Ha KaJblil pyoex)
IoaroroBka K 3a4ery 18
Bcero: 48

6. POHA OHEHOYHbLIX CPEACTB
JJIA ATTECTAIIMA IO JUCHUIIJIMHE

6.1. IlepeyeHb OLICHOYHBIX CPEICTB

l. bannpHO-peUTHMHIOBas CHCTEMa KOHTPOJS M OLEHKM aKaJAeMUYECKOU
akTuBHOCTU oOyyvatomuxcs B KI'Y (nist ouno#t hopmbl 00ydeHMs)

2. OtyeTsl 10 J1aOOPaTOPHBIM paboTaM

3 bank 3aganuii k pyoexHbiM KOHTpoJisiM Ne 1, Ne 2, Ne 3 (st ouHOM (hopMBbI
OOy4eHHUS)

4. baHK dK3aMEHAIIMOHHBIX OMJICTOB K 3aUCTy

6.2. Cucrema 0a/1JIbHO-PEHTHHIOBOM OLICHKHU
padoThl 00Y4AKIIMXCSH M0 JUCHMIUIUHE

Ne | HaumeHoBaHHE | Conepxanne
Ounas popma o0yueHHsI
1 | Pacnpenenenue Pacrnipenenenue 6ayion
amos 3a BrinonHen
CEMECTPBHI 110 ue u
BHJIaM yueOHOH Bun Hocewmenn 3alura PyGexnbiit | PyOexubiii | PyOexHbIi
paboThI, CPOKH yueOHOH o neII<H i OTYETOB 10 | KOHTPOJIb KOHTPOJIb KOHTPOJIb 3auer
clauu yueOHoU paboThL: H nabopatop Nel Ne2 Ne3
paboThI }g"M
(noBoasATCA 10 Baina paboTav
bHadA
CBeJleHusl o GJ:HKa' Jo 12 Jo 16 Ho 14 Ho 14 Jo 14 Jlo 30
oO0yuamommxcs & : 3
HA NepBOM 12 6
yuedHom Mpumewa | mexummit | :I’flim Ha 5-it Ha8-it | Ha 12-it
3aHSATHH) HUS: mo 1 p JIEKIUU JIEKIIUU JEKIUH
Gay pabor 1o
2 Oamia
2 Kpurepnii nepecuera
0aJITOB B TPAJUIIHOHHYIO 60 1 MeHee OaJTOB — HE3AUTEHO
OTICHKY 10 uToraM paboTei B | 61...100 — 3auTeHO
CEMECTPE M 3a4eTa
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Kputepuun nonycka k
IIPOMEKYTOUHOU
aTTecTaluy,
BO3MO>KHOCTH TIOJIyYECHHUSI
aBTOMATHUYECKOTO
JK3aMeHa
(3K3aMeHaIMOHHOMN
OIIEHKH) TI0 TUCITUTIIINHE,
BO3MOXXHOCTb TOJTyYCHHUS
OOHYCHBIX 0aJIIOB

s nonmycka K IpOMEKyTOYHOM aTTeCTally MO JUCLHUILTHHE
3a cemecTp (3adery) oOydaromuiicsi AODKeH Habparb MO WTOraMm
TEKyLIero u pyOeKHOTo KOHTponed He Menee 51 Oamna .B ciydae
ecnu oOyvaronuiicss HaOpan MeHee 51 Oaiia, TO K aTTeCTallMOHHBIM
WCIIBITAHUSAM OH HE JIOIYCKaeTCs

Hdns momyduenus ~ 3adeta 0€3 TIPOBEACHUS MPOIEAYPHI
MPOMEXYTOYHOU arTecTauuy o0ydaronemMycst HeOOXOOMMO HaOpaTh B
XOJIe TEKYLIEro U pyOeKHBIX KOHTpoJiel He MeHee 61 Oamna. B atom
cily4ae MTOT OayUTbHOM OIICHKH, MOJdydaeMoi oOydarommumcs 0e3
MIPOBEICHUS MPOLIEAYPHI MPOMEKYTOUHON aTTecTalu,
ompefensieTcs MO KOJMYECTBY OaluioB, HaOpaHHBIX MM B XOJe
TEKyIIEro W pyOexHbIXx KoHTpomed. [Ipm sToM, Ha ycMmoTpeHue
mperonaBaTensi, OamibHas OIIEHKAa OOYyYaromIerocsi MOXET OBITh
MOBBILIEHA 3a CYeT TONy4YeHHs JOTMOJHHUTENBHBIX OallioB 3a
aKaJeMHYECKYI0 aKTHBHOCTb.

OO0yuJatomuiicsi, UMEIOIINN PaBO Ha MOTy4YeHHE OIeHKU 0e3
MIPOBENCHUS IPOLEAYPBHl IPOMEKYTOYHOM AaTTECTAlUU, MOXKET
MOBBICUTH €€ NIYTEM CAa4u aTTCCTAllMOHHOI'O HCIIbITaAHUWA. B ciIydac
MTONTydeHHs 00yJaONTUMCs Ha aTTeCTAIMOHHOM ucTbITaHnu () 0amioB
HUTOT OAJIJILHOM OLIEHKH 10 JUCLUILIMHE HE CHUXKAETCS.

3a akageMHYecKyl0 aKTHBHOCTbP B  XOJAE€ OCBOCHUS
TUCIHIUINHBL , y9acTHe B y4eOHOH, HaydHO-HCCIEOBaTEeIIbCKOMU,

CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOM u 0011eCTBeHHO
JNEATCIILHOCTH  OOYy4YalomeMycss ~ MOTYT  OBITh  HA4YHMCJICHBI
JOTIOJTHUTEIJIbHBIE 0aJIbL. MakcumanbHoe KOJIMYECTBO

JIOTIOJTHUTENTLHBIX 0aJUIOB 32 aKaJeMHUYECKY0 aKTUBHOCTh MO OTHOMN
IucuuIuinae cocrasiser 30.
OCHOBaHI/IeM JJIA HOJIy‘IeHI/ISI JOITIOJIHUTCIIBbHBIX 63HHOB

SIBJISIFOTCSL:
- BBIITOJTHCHHUC JOIIOJTHUTCIIBHBIX 33]13HI/H71 110 JUCHUITIIINHE
JIOTTOJTHUTENTEHBIE OB HAUUCIIAIOTCS MTPEIoaaBaTeeM;

- yyacTHe B TCUYCHHE CceMecTpa B y4eOHOW, HaydHO-
HCCIIEIOBATENILCKOM,  CIIOPTHBHOM,  KYJIBTYPHO-TBOPUECKOH U
obmecTBeHHOH nearensaoctd KI'Y.

®opMmbl U BUABI yUeOHOM
paboThI 1Jis
HEYCIIEBAIOIINX
(BOCCTaHOBHBIIIMXCS HA
Kypce 00ydeHHsl)
CTYJEHTOB JUIsI
MOJTy4YEeHUs
HEJO0CTAIOUINX 0aJIJIOB B
KOHIIE CEMeCTpa

B cnydae ecnu kK IpOMeXyTOUHOM arrectaryu (3a4eTy) HaOpaHa cymMma
Menee 51 Oamra, oOydaroremMycs HEOOXOAMMO HaOpaTh HEIOCTAroIee
KOJIMYECTBO OAJIJIOB 3@ CUET BBIIOJHEHUS JIONOMHUATEILHBIX 3a/IaHuH, 110
KOHIIa TIOCNIeTHEH (3a4€THOI) HeNlelI ceMecTpa.

JIvkBUAAIMS aKaJIeMUUYECKUX 3aJIOJDKEHHOCTEH, BO3HHKIINX H3-32
pa3HOCTH B Y4YEOHBIX IUIAHAX TP TEPEBOAC WM BOCCTAHOBJICHHH,
MPOBOJUTCS ITyTEM BBIMOJIHEHHUS JIONIONHUTEIBHBIX 3a/IaHui, dopma u
00BEM KOTOPBIX OTPEENseTCs Mpero/iaBaresieM

6.3. Ilpouenypa oueHUBaHUS Pe3yJIbTATOB OCBOCHHS JUCHUILIUHbBI

B kauectBe pyOeXHBIX KOHTpOJIEW WCHONB3yeTcs Takas ¢opma, Kak
BBITIOJIHEHHUE TI0 BapwaHTaM Ha0opa 3a/JaHWii, aHAJOTUYHBIX TEM, KOTOpBIC ObLIN
pPacCMOTpPEHBI Ha JIEKIUSAX U JabopaTOopHBIX ¢ mpemnojaBareneMm. llemp storo —
OMpe/IeJICHHE TEKYIIEro YPOBHS 3HAHUW CTYJIEHTOB, a TaKXe CTEIEHU YCBOEHUS
JICKIIMOHHOTO MaTtepualia. 3ajJaHusi COCTOSIT U3 3 BapuaHToB HabopoB mo 10
IPUMEPOB B KaxaoM. Ha BbllosiHeHHE pabOThl NPHU MEPBOM U BTOPOM PYOEIKHBIX
KOHTPOJISIX OTBOAMUTCS Bpemsi HE MeHee 90 MUHYT.
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[IpenomaBaTens oOIeHWBAeT B Oaljax pe3yiabTaThl BBIMOJTHEHUS KaXIIOTO
pyOEKHOTO KOHTPOJISL M 3aHOCUT B BEIOMOCTh Yu€Ta TeKylie ycreBaemoctu. Eciu
3aJlaHus BBITIOJIHEHBI 0€3 OIIMOOK, TO OHHM OLIEHUBAIOTCSA B 14 OaIoB JUIsl KaXA0ro
pyOEKHOTO KOHTPOJISL.

HUroroBass  arrectamuss  paboThl  oOydarOmIMXcs MO  JUCUHUILIIMHE
«ABTOMAaTH3UPOBAHHBIE PaCYEThl B TEXHUYECKUX CHUCTEMax» IMPOU3BOAUTCS IO
OwsieraM, cojepXallMM BOMPOC M JIB€ 3aJaud. 3a KaXIbld NpPaBUIbHBIA OTBET
oOyuaroruiicss momydaer 10 6amnoB. Bpems, oTBoguMoe Ha MOATOTOBKY M yCTHBIN
OTBET, COCTABJSAET | aCTPOHOMHUYECKHII Yac.

Pe3ynbrarhl TeKymiero KOHTPOJS YCIIEBAEMOCTH M 3adeTa 3aHOCSTCS
NpernojaBareyieM B 3K3aMEHALMOHHYIO  BEIOMOCTb, KOTOpas claerca B
OpTaHW3alMOHHBIN OTACT WHCTUTYTa B JIGHb 3adeTa, a TaKXKE BBICTABJISAIOTCS B
3aYETHYIO0 KHI)KKY 00y4aromerocs.

6.4. IIpyMepbI OLIEHOYHBIX CPEACTB IS PyOeKHBIX KOHTPOJIeil U 3aueTa

Ipumep 3aganus 11 pyoe:KHOro KOHTpoJiA 1:

a) B mporpamme MathCad pemmts cucremy ypaBHEHHI METOAOM 00paTHON
MaTpuIlpl U MeTosioM ["aycca, cenarb mpoBeEpKy.
0) B mporpamme MathCad pemmthb cuctemy npu BCTpoeHHOM QyHKImH Isolve

IIpumep 3aganus 151 pyOe:KHOTO KOHTPOJISE 2:
B nporpamme MathCad u306pa3uts rpaguk KycouHO-3aJaHHON (PYHKIIUN

IIpumep 3aganus 1A pyOoeKHOro KOHTPOJIs 3:

Coznatp (ail1 ¢ MOJENbI0 KOJeOaTeIbHOrO 3B€HA (PUCYHOK 2) U U3YYHTh
MOJieNIb. 3amucarth ypaBHeHHE Mojenu. OmnpeaenuTbs HapameTpbl MOIEIHPYEMBIX
AJIEMEHTOB M HaYaJlbHbIE YCJIOBHS B cxeMe. M3MEHuTh HayaiabHbIE YCJIOBHUS U
napameTpbl MOJIENM 0 cOOCTBEeHHOMY yeMoTpeHuto. [Toctpouts JIAUX u JIOUX.

Integrator1 sl

ProdudtZ  Gain ¢ T 2 25

i
[Tapamerpsl cxemsl: K = 10, T=0,05, { =0,5

IIpumepHBbIii CIHCOK BONPOCOB K 3a4€eTy

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

2. YucioBo#l, CTPOKOBBIM, JOTMYECKU THUI AaHHBIX. [lepeMeHHble, QyHKIUUA —
JIOKaJbHBIE U TJI00AJIbHBIE OTIPEICTICHHUS.

3. Omeparopbl: CyMMHUPOBaHHE M TIEPEMHOXKEHUE, Tup(PepeHIUpOBaHUE U
UHTETPUPOBAHUE, TPEOOPA30BAHKE BHIPAKEHUH.

4. Pabota ¢ matpunamu. ApudmMeTndeckue onepaTopsl.
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5. Pabota ¢ marputiamu. OrniepaTopbl mpeodpa3oBaHUsI MACCHUBOB.

6. Crannaptasie cpeactBa MathCAD mist perieHus 3aa4 JMHEHHON anreOphl.

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

8. IToctpoenue rpaduxoB B MathCAD. IomnsipHbiii rpaduk.

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

10. Tloctpoenue rpadukoB B MathCAD. Hcmonb3oBaHne paHKHPOBAHHBIX
MIePEMEHHBIX.

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

12. BctpoeHHble (QYHKIMHM ISl pEIICHUS OOBIKHOBEHHBIX AU(QepeHIInanbHbIX
ypaBHeHU#. J{uddepeHnuanpapie ypaBHEHUS IEPBOTO M BTOPOTO TOPSIIKA.

13. Cucrems! nuddepeHmanbHbIX ypaBHeHUH. Metoa Diinepa.

14. Cuctemsbl nuddepeHIraibHbIX YpaBHEHUH.

15. Pemienue ypaBHEHH B YaCTHBIX MMPOU3BOIHBIX.

16. CtpykTypa nporpammsl. [IporpaMmMel ¢ BETBICHUSIMHU.

17. TIporpaMMupoBaHre MUKIMYECKUX MIPOLIECCOB. PEKypCUBHbBIE BHIYUCIICHUS.

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

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

20. MonenupoBaH#e HETPEPBIBHBIX M HEIMHEWHBIX THHAMHYCCKUX CHCTEM.

21. OOmast cxema CTPYKTypu3aluu HWHGOpPMAMA O MPHUUYNHHO-CIIEICTBEHHBIX
B3aMMOCBS3SX TUHAMHUYECKHUX MPOIIECCOB B 00BEKTAaX MOACIUPOBAHUS.

3ajanus 11 BbINOJHEHUS J1a00pPaTOPHBIX padoT

Ha nabGopaTopHblx 3aHATHUSX OOydYarolmydecs BBIMOJIHSIOT 3aJlaHUsl [0
MaTeMaTUYECKUM  BBIYMCJIEHUSM,  COOTBETCTBYIOIIME  TEME  aKTYallbHOTO
JIEKIIMOHHOTO 3aHSTHS W aHAJOTUYHBIE TE€M, KOTOPBIE COJAEPKATCS B KOHTPOJIbHOMN
pabore.

KourpouabHasi padora 111 o0yyarommxcs 04Hoi ¢popmbl 00yueHus (ais
HEYyCIeBaKIIUX)

OOyuatompecss o4HOW  (opmMbl  0O0y4Y€HHUs  BBINOJHSIOT  JOMAIIHIOK
KOHTPOJIbHYIO pa0oTy. BapuaHT MHAMBUAYaIbHOM KOHTPOJIBLHOW BBIOMpaeTcs IO
cymme nByX mocienuux nudp 3au€tku . KontposbHas pabora BKItOUaeT B cels
3a/layu Ha HaXOXJACHUE KOPHEHW CHCTEM YpPaBHEHUI METOJOM OOpaTHOW MAaTPHIIbI U
MeronoMm l'aycca ¢ mocienyromed DPOBEPKOM, BBINOJIHEHUE JEUCTBUM HaJ
MaTpHUIlaMHU, TOCTPOCHUN TpaduKoB 3adaHHBIX (YHKIHMN, HAXO0XKICHHUS KOPHEH
yYpaBHEHUH B CHMBOJIBHOM BHUJE M TpaQHUuecKkH, a TakXe HamnucaHus ydeOHOU
IIPOTPaMMBl Ul PELICHUS TUIIOBOM 3aJa4d IPOEKTUPOBAHUSA CPENCTB U CUCTEM
aBTOMATH3AaLIHNH.

7. OCHOBHASA U JOINOJIHUTEJIbHAS YYEBHAS JIUTEPATYPA
7.1. OcHOBHAasI yueOHas1 JIUTEPaTypa
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1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YuyebHoe mocobue. —
Kypran: U3a-Bo Kypranckoro roc. yn-ta. 2004. — 78.

2. Pakutun, B. U. PykoBOJACTBO 1O METOJaM BBIYMCICHHN W TPUIIOKEHUS
MATHCAD [Onexrponnsiit pecypc] / B. U. Pakutun. - Mocksa: ®UIMATIINUT,
2005. - 264 c. — Joctyn u3 9bC «znanium.com»

3. Pemienuie 3amady BBIYUCIUTEILHOM MAaTEeMaTUKU C MCIOJb30BAaHUEM S3bIKa
nporpammupoBanus nakera MathCad [Onexktponnsiii pecype] / I'.B. Tpommuna -
Hosocubupck: HI'TY, 2009. - 86 c. — Joctyn u3 9bC «znanium.comy

7.2, JlonoJiHUTEJIbHAS yueOHasl JuTEepaTrypa

1. Mmxenepusie pacuétel B Mathcad 15: YueOnsrii kypc. — CII6.: [Tutep, 2011.
—400 c.

2. Ilucemennniii JI.'T. KoHCHEKT JNEKUMH MO BBICIICH MaTeMaTHKE: MOJIHBIM
kypc / . T. IluceMennslii. — 4-e uza. — M.: Aiipuc-tipecc, 2006. — 608 c.

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

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

npakTUYecKux padboT nmo kypey «OcHoBbl UHKeHepHBIX pacuéroB» // E.K. Kapmos.
Kypran: KI'Y. 2017. - 65 c.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXOJIUMBIE J1J1s1 OCBOEHUS JUCHUITJINHBI

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

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

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

4. dist.kgsu.ru - Cucrema moaaepxku yaeoHoro nporecca KI'Y

10. TH®OPMAINIMOHHBIE TEXHOJIOI'NH,
INPOI'PAMMHOE OBECIIEYEHHE
N HTHO®OPMAININMOHHBIE CITPABOYHBIE CUCTEMbI
1. ObC «Jlanby
2. ObC «KoHCYIbTaHT CTYJEHTa»
3. BBC «Znanium.comy
4. «"apaHT» - CIpaBOYHO-TIPABOBasi CUCTEMA

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
JUCHUIIIAHBI
M&TCpH&HBHO-T@XHH‘IGCKOC O6€CH€‘{CHI/I€ o peaimsaiiuu OUCHUILIWHBI
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ocymiecTBisieTcsi B cooTBercTBUM ¢ TpeboBanmsimu PI'OC BO mno nganHOU
o0pa30BaTeIbHON TPOrpaMMe.

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

oOpazoBarensHbIXx TexHONOTHH (mamee D0 m JIOT) 3aHATHS TOJHOCTBIO WIIA
YAaCTUYHO MPOBOIATCA B pexkume oHjaiH. OO0beM TUCHUILUIMHBI U pacrpeeicHue
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 u JIOT B mponecce oOyuenusi. Pemienue
Kadeapbl 00 HCHOJIB3YEMbIX TEXHOJIOTHSIX W CHUCTEME OIICHUBAHUS JOCTHXKEHUU
oOy4JaronMxcsi MNPUHUMAETCS C YYETOM MHEHHUS BEIyIIero mpernojaBareis u
JIOBOJIUTCS JIO CBEACHUS O0YJaIOIINXCS.
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[MTPMJIOXXKEHME 1

AHHOTaIMs K paboydeil mporpaMme JTUCIHUIUIMHBI
«ABTOM&TI/IBI/IpOBaHHBIe paC‘-ICTBI B TCXHHNUYCCKHUX CUCTCMAX»

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUS —
nporpaMMbl OakanaBpuara

27.03.04 — YnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax

HanpasneHnnocTs:
ABTOMATHKA M POOOTOTEXHUYECKHE CUCTEMbI

Tpynoemkocts auciumiinHbl: 3 3E (108 akageMuueckux 4acoB)
Cemectp: 4 (ounas popma 00yueHus)
dopma NpOMEKYTOUHOM aTTECTAUMU: 3a4ET

Conepxxanue TUCIUILTAHBI

CoBpemMeHHOE MaTeMaTHYecKoe porpaMMHoe odecrieueHre. OCHOBHBIC BU/IBI,
BO3MOXKHOCTH M 00JacTH MpUMEHEHHsI. ba3oBbie MOHATHS CUCTEMBI KOMITBIOTEPHOU
anreopsl  MathCAD. IlpumeHeHue YHHMBEPCAJTIBHOIO MAaTEMaTUYECKOro IaKeTa
MathCAD nnst pemenust 3aau anreOpsl. Pabora ¢ rpadukoit. I'paduku KycouHo-
3aJlaHHbIX  (PYHKIUH, pemieHue ypaBHeHUM rpaduuecku. Pemienue cucrem
OOBIKHOBEHHBIX AU (dEepeHIInaIbHbIX YpPaBHCHMM U YpaBHEHHUH B YaCTHBIX
npou3BoAHBIX. [IporpammupoBanue u oOpaboTka BHemHUX (aitnoB. [IpuMenenue
BCTPOCHHBIX (DYHKITMI JJIsi PEIICHHS TUIIOBBIX 3a7a4 MPOCKTUPOBAHMS CPEACTB U
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. TTocrpoenue 6iok-cxem.
Brinenenue o0bekToB. Oneparuu ¢ 0J10KaMHu.
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JIMCT
perucTpanuy Uu3MeHeHu (10MoJTHeHu) B pado4y0 NporpaMmmy
yueOHOH TUCHUIIMHBI

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

N3meHnenus / nonojiHeHUs: B padouyo nporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENO/IaBaTEeINb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HA 3aceTaHuu Kadeaphl « _ » 20 r,
[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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