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1. OBBEM JUCIHUIIJIMHBI
Bcero: 3 3auétnpix equnul TpyaoémkocTty (108 akageMudeckux 4acoB)

Ounas popma o0yueHust

N Ha Bcro Cemectp
By yueOHol paboThl
JACIUIUIUHY 4
AyauTOpHBIE 3aHATHS (KOHTAKTHAs padoTa ¢
npemnojaaBarejieM), BCero 4acon 60 60
B TOM 4HCJIe:
Jlexkuun 24 24
JlaboparopHbie paboThI 36 36
CamocTrosiTesqibHasi padoTa, BCero 4acoB 48 48
B TOM 4HCJIe:
IToaroroBka K 3aueTy 18 18
Jlpyrue BUIbl CaMOCTOSTENBHON pabOThI 30 30
(caMOCTOSATEIbHOE N3YUYEHHE TEM (pa3/esIoB) NUCHHUIIINHbI)
Bua npoMexyToOYHOM aTTeCTANMHU 3ader 3ager
OO0mas Tpy10eMKOCTb THCIUILIHHBI H TPYI0EMKOCTH 110 108 108
ceMecTpaMm, 4acoB

2. MECTO JUCIHUIIJINHBbI
B CTPYKTYPE OBPA3OBATEJbHOMH MIPOT'PAMMBbI

JlucuuiinHa «ABTOMAaTU3UPOBAHHBIE PAcCyYEThl B TEXHUYECKUX CHUCTEMAaxX»
OTHOCUTCA K 4acTu, (popmMupyemMoil y4acTHHKaMH OOpa30BaTEIbHBIX OTHOLICHHI
osoka b1. SIBnsieTcs TUCHUIUIMHOM 11O BBIOODY.

N3yuenne  gucturuinHbl  OasWpyeTcss  Ha  pe3ylbrarax — 0OydeHwus,
c(hOpMHUPOBAHHBIX NMPU U3YUCHUH CIICTYIOIINX TUCIUTIINH:

- Maremaruka;

- UndopManinoHHbIe TEXHOJIOTHH.

PesynbraThel 00yueHUs TIO JUCHUIIMHE HEOOXOIWMMBI JJIsi  M3YYCHHS
TUCHUIUIMH «Teopusi aBTOMATHYECKOTO YNpaBieHUs», «MoleaupoBaHHe CHCTEM
ynpaBieHus», «HenuHelHass JIUHAMUKA TEXHUYECKUX CHCTEM», a TakKxke B
MOCJIEYIONIEH NHXKEHEPHOUN NEATeIbHOCTH NMPU MPOEKTUPOBAHUU CPENCTB U CUCTEM
aBTOMaTHU3aLIUH.

TpeboBaHus K BXOJHBIM 3HAHUSM, YMEHUSIM, HaBBIKAM:

- 3HAHUE OCHOBHBIX INOHATHM M METOJOB PELICHHs YPaBHEHWW JIMHEMHON WU
BEKTOPHOM aireOphl, aHAIUTHYECKOW TE€OMETPUM, MAaTeMAaTHUYeCKOro aHallu3a,
WHTErpajioB U nudpepeHraIbHbIX YPaBHEHUH;

- YMEHHE  CTPOUTHh  AJITOPUTMBI  MOCIEAOBATEIBHOCTEH  pEHICHUs
MaTeMaTUYeCKUX 3a7ad C MPUMEHEHHWEM JIOTHYEeCKMX KOMOWHAIMWA CHpPaBOYHOM
JUTEPATyPbl U MOJTYUYEHHBIX B X0J/I€ U3YUYCHUS APYTUX AUCIUILINH 3HAHUM;

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



3. IJTAHUPYEMBIE PE3YJIBTATbBI ObYUEHUSI

Llenpt0  OCBOEHUST  JTUCHUIUIMHBI «ABTOMAaTU3MPOBAHHBIE  pacueThl B
TEXHUYECKUX CHUCTEMax» SBISIETCS MPUOOpETeHHE CTyJIeHTaMH 3HAHUK O
MPUMEHEHUU CUCTEM KOMITBIOTEPHON MaTEMAaTUKH JIJIsi aBTOMAaTU3allui UHXKEHEPHO-
TEXHUYECKON JeATEeNbHOCTM UM O3HAKOMJICHHE C Haubosiee MOMyJIsSpHBIMU
COBpPEMEHHBIMH MaTeMaThuueckumu nakeramu. [Ipakruueckoe BBegenne B MathCAD,
Matlab 1 ocBoeHME TEXHUYECKHM CTPYKTYpPHOrO MpPOrpaMMHUPOBaHUS B 00BEME,
JIOCTATOYHOM JJIsI UCIIOJB30BaHUSI 3TUX CHUCTEM MPU U3YYEHUU COOTBETCTBYIOIIUX
Pa3/ieioB BBICIIEH MaTEMATUKH, OOIIETEXHUUECKUX U CIIEIUATIBHBIX JUCIUTLIINH.

3agayaMu  TUCHUIUIMHBL  SBJISIIOTCS: HW3Y4YEHUE COBPEMEHHBIX CPEJICTB
aBTOMATH3allM MAaTeMaTUYECKUX PAcCyYETOB, IMOJYYEHUE HABBIKOB JUISI PELICHUS
3a/1a4y MaTeMaTH4eCKOro MOJICTUPOBAHUS, BBIYMCIUTEIBHBIX 3a/1a4
MaTEeMaTHYECKOr0 aHalin3a, IOCTPOCHUS TEOMETPUUYECKUX QUryp pa3iuyHOU
CTEIIEHHU CJIOKHOCTH, PEIIECHUsS 3a/1ad, CBA3aHHBIX C MaTpULIAMH, U UCCIEAOBAHUEM
JTUHAMUYECKUX CUCTEM.

Komnerenumu, popmupyembie B pe3ysibTaTe OCBOCHUS JUCITUTUIHHBIL:

- CriocobeH MpOBOJUTH BBIUMCIUTEBHBIC IKCIIEPUMEHTHI C MCIIOIb30BAHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEJCTB C IEJIbI0 TOJYyYEHUS MaTeMaTHYEeCKUX
MO/IeJIel TPOIIeCCOB U 00BEKTOB aBTOMaTH3alu U ynpasienus (I1K-1);

- Crioco0OeH OCyIIeCTBIIATh cOOp M aHAJIM3 UCXOJHBIX JIAHHBIX JJIS pacdera u
IIPOSKTUPOBAHUS CUCTEM M CPEJICTB aBTOMaTH3aluu u yrnpasicHus ([1K-4).

B pe3ynbTaTe n3ydeHus JUCUUILIMHBI OOYyYArOIINICS TOKEH:

- 3HaTh OCHOBHBIE MOJIL30BATEILCKUE UHTEPHENHCH MAaTEeMATUYECKUX MAKETOB,
OCHOBHBIC THIMbl JAHHBIX $S3bIKA TPOTPAMMHUPOBAHUS TEXHUUYECKUX PACUETOB;
MPUHIIUIBI OPTaHU3AlMU TpadUuecKol cucTeMbl MaTeMaruueckux maketoB (s ITK-
1,ITK-4);

-  YMeTp pemaTrh CIHOXKHbIE MPUKIAJHBIE 3aa4d C T[PUMEHEHUEM
maTemaTrueckux makeTos (mos I[1K-1, TIK-4);

- Brnagerp HaBbIKAaMHU 1O TPOBEJACHUIO PACYCTOB M BU3YAIU3AIMH MX
pEe3yJAbTATOB MPH NPOCKTUPOBAHWU M MOJEIUPOBAHUM TEXHUYECKHX CHCTEM (IS
[1K-1, T1K-4).

NHpukatopsl W AECKPUNTOPHI YacTH COOTBETCTBYIOIIEH KOMIIETEHIIWU,
dbopmupyeMoii B TIpollecce HW3YYCHHUS JMCHMIUIMHBI «ABTOMAaTH3WPOBAHHbBIC

pacyeTbl B TEXHHYCCKHUX CHCTEMax», OICHHMBAIOTCS IIPH IIOMOIIM OLCHOYHBIX
CpPEICTB.

[Inanupyemsble pe3yabTaThl 00y4eHHUs M0 AUCLUILUIMHE «ABTOMAaTU3UPOBAHHBIE
pacyeTsl B TEXHUYECKUX CHCTEMax», MHAUKATOPHI focThuxkeHus1 komrnerenuui [1K-1,
[IK-4, nepedeHb OLIECHOYHBIX CPENICTB

Ne Kon HanmenoBanue Konx [Inanupyemsle HanmenoBanue
/0 | MHIUKaTopa MHAMKATOpa IUIAHUPYEMOTO pE3yJIbTaThI OLICHOYHBIX
JOCTUKEHUS JOCTHUKEHUS pe3ynbTaTa oOyueHus CPENCTB
KOMIETEHIINH KOMIIETEHINH 00y4YeHHs
1. |UO-1pka 3uats:  ocHoBHbIE | 3 (M-1pk-1) 3HaeT: ocHOBHbBIE | Bompockr  mis
10JIb30BaTEIbCKUE MI0JIb30BATENbCKAE | CAAYM 3a4eTa




uHTEepEICHI nHTEphEeChI
MAaTEMaTHYECKUX MaTeMaTHYECKUX
IMaKETOB, OCHOBHEIE ITIAKETOB, OCHOBHBIE
THIIBI JTAHHBIX THIIBI JAHHBIX
SI3bIKA SI3BIKA
MPOTPaMMHPOBAHH MIPOrPaMMHUPOBAHUS
s TEXHUYECKHUX TEXHUYECKHUX
pacyeToB; pacyeros;
TIPUHIIUTIBI TIPUHITATIBI
OpraHu3aluu OpraHu3aluu
rpaduveckoi rpaduvecKoi
CUCTEMBI CUCTEMBI
MaTeMaTHYECKUX MaTeMaTHYECKHX
MIaKETOB [1aKETOB

N-2mx-1 YMeTh: pemats | Y (MA-2mk-1) YmMeer:pemniaTh Bompocer st
CJI0’KHBIE CJI0KHBIE cIayu 3a4eTa
MIPUKJIATHBIC MIPUKJITHBIC
3a7a49u c 3a7a4u c
MIPUMEHECHUEM pUMEHEHUEM
MaTeMaTUYECKUX MaTeMaTUYECKUX
MMaKeTOB ITAKETOB :

N /I-3rk-1 Bianers: B (U1d-3pk-1) | Bnageer HaBbikamu | Bompocsr — ist
HaBBIKAMHU o 0  TMPOBEJCHHUIO | CIAYM 3a4eTa
MIPOBEICHUIO pacdeToB u
pacdeToB u BU3YyaIM3allMl  UX
BU3YyaIH3aIlil  MX pe3yJIbTaTOB  TIpH
pe3ynbTaTOB  MpH MPOCKTUPOBAHUH H
MPOSKTUPOBAHUU U MOJICTTHPOBAHUHT
MOJICIIUPOBAHUHU TEXHUYECKUX
TEXHHYECKUX CHUCTEM
CHCTEM

N-1nk-4 3uats:  ocHoBHbIC | 3 (M-1pk-4) 3HaeT: ocHOBHbIE | Bompockl st
TIOJIE30BaTEIbCKUE MOJIL30BaTEIbCKUE | CIAYM 3a4eTa
uHTEepdeEncH uHTEpPENCHI
MAaTeMaTHYECKUX MAaTeMaTHYECKUX
MIAKETOB, OCHOBHEIE [MAKETOB, OCHOBHBIE
THIIBI JTAHHBIX THIIBI JAHHBIX
SI3BIKA SI3BIKA
MPOTPaMMHUPOBAHH POrPaMMHUPOBAHHS
s TEXHUYECKHUX TEXHUUECKHUX
pacyeToB; pacyeToB;

TIPUHITHTTBI TTPUHITHITHI
OpraHu3aluu OpraHu3aluu
rpaguyeckoi rpaguyeckoit
CUCTEMBI CUCTEMBI
MaTeMaTHYECKHUX MaTeMaTHYECKUX
MIaKEeTOB IIaKETOB

N-2nx-4 YMeTh: pemate | Y (MJ-2nk-4 YMmeer: pemarh | Bonpockr st
CJI0’KHBIE CJI0JKHBIE cIayu 3a4eTa
TIPHUKJTATHBIC MIPUKJIaTHBIC
3a7a4u c 3a7a4u c
IPUMCHCHUEM MIPUMCHCHHEM




MAaTEMATHYCCKUX MaTEMaTHYCCKUX
aKETOB MaKEeTOB
6. | WI-3nx4 Bianers: B (U1d-3rk-4) | Brnageer naBoikamu | Bompocel  ist
HaBBIKAMH o 0  TPOBEICHUIO | CIlaYM 3a4eTa
HPOBEICHUIO pacyeroB u
pacuycToB n BU3yaliM3allul  UX
BU3yaIM3alUH  UX pe3yJbTaToOB  IpHU
pE3yJIbTaTOB  IpH NPOCKTUPOBAHUH U
POCKTUPOBAHUH U MOJICTTUPOBAHUH
MOACIINPOBAHUUN TEXHUYCCKUX
TEXHHUUCCKHUX CHCTEM
CHCTEM
4. COAEP’KAHUE JNCIHUITJINHBI
4.1. Y4eOHO-TeMaTHYECKHUIl IVIAH
Ounas dpopma o0yueHust
KosmnuecTBo yacos
Homep KOHTAKTHOM padoTsI ¢
HaumenoBanme pa3aeJa,
Py6ex | paznena, TeMLI npenojaBarTejeM
TeMbI IMpakTny. Jlaboparop-
Jlekuuu
3aHATHS Hble padoThI
TumnoBble CTPYKTYpbl U CpEACTBa
ABTOMAaTU3UPOBAHHBIX CUCTEM
1 YIpaBJICHUS TEXHUYECKHUMH 2 i )
00BEKTaMH, KOMIUIEKCBI
TEXHUYECKMX W  IPOrPaMMHBIX
CPEJICTB.
Mertonnl u TEXHUYECKHUE
PyGesx cpencTaa MIPOrPAMMHO
1 2 yIpaBisieMOro oOMeHa JaHHBIMU 4 i )
Mexay OBM um ycrpolictBamu
yIpaBJiIeHUs 00BEKTOM
ABTOMAaTHU3alUH.
[TakeTbl OPUKIIAIHBIX OPOTPaMM
MOJEIUPOBAHUS CUCTEM
3 ABTOMAaTHU3UPOBAHHOTO 8 - 20
yIpaBJICHUS TEXHUYECKUMHU
cpeactBamu. Yacts 1: MathCAD.
Py6esxnbrit koHTpOosb No 1 1 - -
[TakeTbl OPUKIAIHBIX MPOTPaMM
MOJIETTUPOBAHUS CUCTEM
PyGex 4 aBTOMAaTU3UPOBAHHOI'O 8 i 16
2 yIpaBJICHUS TEeXHUYECKUMU
cpeactBamu. Yacts 2: MATLAB
+ SIMULINK.
Py0exHbIil KoHTpoJib Ne 2 1
Bcero: 24 - 36




4.2. ConepskaHue JIEeKIIMOHHBIX 3aHATHI

Tema 1. Tunosvie cmpyKmypol u cpeocmea agmomMamu3upo8aHHbIX CUCHIEM
DYHKIMOHAIBHBIE KOMIIOHEHTHI I aBTOMATH3allUd HCCIEAOBAHUI TEXHUYECKHX
00beKkTOB. (OCOOEGHHOCTH TPOEKTUPOBAHHUA U  OCHOBHbIE TpeOOBaHUSA K
aBTOMATU3UPOBAaHHBIM cUcCTeMaM. [IpUHLMIBI MOCTPOEHHS aBTOMATHU3UPOBAHHBIX
cucreMm. OOmmasi XapakTepUCTUKa CPEACTB YIPABICHUS B aBTOMATH3UPOBAHHBIX
CUCTEMAX, OCHOBHbIE  KpuTepud  BeiOOpa OBM  mi1sg8  mocTtpoeHus
aBTOMATU3UPOBAHHOM cucTeMbl. TexHuueckwe cpencTBa OOpabOTKH, XpaHEHUs,
0oTOOpakeHus UH(OpPMAlMU U BbIPAOOTKA KOMAaHJIHBIX BO3aeucTBUil. TexHuueckue
CpellCTBa MOJy4YeHUs HHPOpPMALUU O COCTOSHUM OOBEKTa YIPABJICHMS, NATYUKH,
U3MEpUTENbHbIE  MpeoOpa3oBaTev. TeXHUYECKHE CpEeACTBAa  MCIOJIb30BAHUS
KOMaH/JHOM MH(pOpMaluu U BO3AECUCTBUSA HAa OOBEKT yNpPaBIICHUS, UCTIOJHUTEIbHBIC
YCTPOMCTBA, PETYIMPYIOLINE OPTaHbI.

Tema 2. Memoowvt u mexnuueckue cpeocmea npozpamMmHozo 06 MeHa OAHHbBIMU
medxcoy IBM u ycmpoiicmeamu ynpasnenus 00veKmom agmomamuzayuu.
[IpyHIMOBIl OpraHu3aly MPOTPAMMHO—YIPABISEMOIO0 OOMEHA JAaHHBIMH MEXIY
OBM wu BY. OOmas Meroguka NOpOrpaMMHOrO YNPAaBIECHHUS BHELIIHUMU
YCTPOMCTBAMM M OLEHKH HX COCTOsIHMs. TexHuyeckue cpeactBa o0OpabOTKH,
XpaHEeHUs, OTOOpakeHHsd HHQPOPMAMK M BBIPAOOTKH KOMAaHIHBIX BO3JIECUCTBHIA.
TexHuueckue cpencTBa NoJydeHust UHHOPMAIIMU O COCTOSIHUN OOBEKTa yIPABICHUS.
TexHuyeckue cpencTBa UCIONIb30BaHHUI KOMaHAHON HH(OpPMALUK U BO3JCHCTBUS Ha
OOBEKT YIpaBiIeHUs. ANTOPUTMbI OJHOKAHAJIbHBIX M MHOTOKaHAJIbHBIX M3MEPEHUMN

BXOJIHBIX CUTHAJIOB I10 TOTOBHOCTH YCTPOMCTBA U3MEPEHUS.

Tema 3. Ilakemul npuxnaonvix npozpamm (II11) ona mooenuposanusn cucmem
A6MOMAMU3UPOCAHHO20 YNPAGIeHUA meXHUYecKumu cpeocmeamu. Yacmo 1: I1T1
MathCAD.

Pabora ¢ Marpuunamu. Apudmernueckue — omneparopsl.  OmnepaTopbl
npeoOpa3zoBanus MaccuBoB. CtanmaptHeie cpeactea MathCAD miis pernenus 3aaau
nuHerHoW anreOpwl. [loctpoenwe rpadukoB B MathCAD. 2D- u 3D-rpaduxkwu.
[lonsipubiit  rpadux. IlocTpoeHne rpadukoB KyCOUHO-3aJaHHBIX  (DYHKIIMIA.
Hcnonb3oBaHue paHKUPOBAHHBIX IMEPEMEHHBIX. TpacCUpoBKa U  pEIICHUE
ypaBHeHU# Trpaduuecku. BceTpoeHHble (yHKUMM [ pemIeHus] OObIKHOBEHHBIX
mupdepeHuranbHbiX  ypaBHeHUM. JuddepeHinuanbHbie  ypaBHEHUST NEPBOro MU
BTOporo mopsiaka. Cuctemsl auddepeHuaibHbpIX ypaBHeHH. Merton OJiinepa.
Pemenue ypaBHEHMII B 4YacTHBIX NPOU3BOJAHBIX. CTpyKTypa HpOrpaMMBsl.
[Iporpammel ¢ BeTBieHMSAMHU. lIporpaMMHpOBaHHME LHMKJIMYECKMX IPOLIECCOB.
PexypcuBnbie Borurcienus. @yHkuuu noctymna K danam. DaitioBoe mpeacTaBiIeHue
OJHOPOJHBIX  YHCJIOBBIX M  HEOJHOPOJHBIX  MaccMBOB.  MojenupoBaHue
HENPEPBIBHBIX M HEJIWHEHHBIX  JAMHaMU4Yeckux  cucreM. OOmas  cxema
CTPYKTypH3aUud UH(pOpMauM O  MNPUYMHHO-CIEACTBEHHBIX  B3aUMOCBS3SIX
JTUHAMUYECKHUX MIPOLIECCOB B 00BEKTaX MOJEIUPOBAHUS.



Tema 4. Ilakemwl npuxnaonvix npozpamm (II11) ons mooderuposanus
cucmem agmMoOMamu3upPOGAHHO20 YNPAGIeHUS MEXHUYECKUMU CPEOCHEaMU.
Yacme 2: ITII MATLAB + SIMULINK.

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

4.3. JlaGopaTopHbIe 3aHATHSA

Hopmartus
Homep BpEeMEHH, Jac.
pazaena, Haumenosanmue paszena, HaumenoBaHue J1abopaTopHoii padoTsbl Ounas
TeMBbI TeMbI ¢opma
o0yueHust
[TakeTsl npukiagHelx | [Ipencrasienne pe3ynbTaToB
MporpaMM MOJIEJIMPOBAHUs | BBIUUCICHUN. Y IpaBiICHUE 4
CUCTEM BBIYMCIICHUSIMU
ABTOMAaTU3UPOBAHHOTO PaGora ¢ marpumamMu ¥ BeKTOpamMu B 4
ynpasienus: texuudeckumu | MathCAD.3anaun nuHeiiHoN anreOpsl
3 cpeacrBamu.  Yacte  1:| Cosmamme rtpajpukoB B MathCAD.
MathCAD. JIBymMepHbIE TpaguKM ¥  TpEXMEpHbIE 4
rpaduku
Berpoennbie  gynkimun MathCAD s
peleHnss OOBIKHOBEHHBIX ypaBHEHUH U 4
CHCTEM. Pemenne CHCTEM
T bepeHIManbHbIX YPaBHEHUIH
[lepBas mporpamma u  oOpaboTka 2
nH(OopMaluy U3 BHENIHero (aiina
[ukner u onepartopsl. IIporpammer ¢
BETBJICHUSIMU u PEKYpPCUBHBIE 2
BBIYMCIICHHS
[TakeTsr npukiIagHelX | [Ipumenenne nporpaMMHOro makera
nporpaMM MogzenupoBanusi| MATLAB npu MOJEIUPOBAHUH 8
CUCTEM TEXHHYECKUX cuctem» Yactsp |
4 aBTOMAaTU3UPOBAHHOTO [IpuMeHeHHE MPOrpaMMHOIO IaKeTa
yrpasiieHUs TexHu4eckumu | MATLAB npu MOJEIUPOBAHUN 8
cpeactBamu.  Yacte  2:| TexHHueckux cuctem» Yactp II
MATLAB + SIMULINK.
Bcero: 36

5. METOIUYECKUE YKA3ZAHUA JIJ1S1 OBYYAIOHIUXCA
IO OCBOEHHIO JTUCHUITJIMHBI

[Ipu mpociymmBaHUW JIEKIIMH PEKOMEHIYeTCS B KOHCIEKTE OTMEUYaTh BCE
BaKHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSICT BHUMAaHHUE MPETNoIaBaTellb, B YaCTHOCTU
T€, KOTOpbhIC HAMpaBJIICHbl Ha Ka4eCTBEHHOE BBHITIOJHEHUE COOTBETCTBYIOIICH
n1abopaTopHOIl pabOTHI.



[IpenogasaTeneM 3arIaHUPOBAHO HMCHOJIB30BaHUE MPY YTEHUH JIEKIIUIA TEXHOJIOTHN
yueOHOI auckyccuu. [loatomMy pekomeHayercsi (puKCHpoBaTh IJisl Ce0sl MHTEPECHBIE
MOMEHTBI C LEJBI0 MX aKTUBHOTO OOCYJICHUSI Ha TMCKYCCHU B KOHIIE JIEKLIUHL.

3a70roM KayeCTBEHHOI'O BBIMOJHEHMSI JIA0OpaTOpPHBIX padoT  sABISAETCS
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 MPHUMEHEHHE Ha JTAOOPATOPHBIX 3aHITHUIX
TEXHOJIOTUI  pa3BUBAIOLIEKCA KOOINEpaluuu, KOJUIEKTUBHOIO B3aMMOJICHCTBUS,
pa3zbopa KOHKpeTHBIX cuTyauuid. [loaToMy mpHUBETCTBYETCS TPYMNIOBOH METO.
BBITIOJTHEHHSI JIAOOPATOPHBIX pabOT M 3allUThl OTYETOB, a TAK)KE€ B3aHMOOIICHKA U
00CyXJIeHUE pe3yIbTaTOB BBIIIOJHEHUS J1a00paTOPHBIX padoT.

Jlis  Tekymero KOHTPOJS YCHEBAaeMOCTH IO OYHOW ¢opMe oOydeHus
IpernoAaBaTesieM UCIOIb3yeTcs OalsIbHO-PEUTUHIOBasl cCUCTEMa KOHTPOJIS U OLEHKU
aKaJeMHUYECKOM aKTMBHOCTH. [I03TOMY HACTOSATENBPHO PEKOMEHIYETCS TIIATEIBHO
npopalaTeiBaTh MaTepual AUCUUILIMHBI IPU CAMOCTOSITENBHON paboTe, 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 10 PE3YJIbTATaAM OCBOCHHUS TUCLUIIIINHBL.

BbinonHenne caMOCTOSTENbHOM paboOThl  MOAPA3yMEBAaET  CaMOCTOSTENILHOE
U3yUYEHUE Pa3/IeNIOB JUCLUILUIMHBL, IOATOTOBKY K JJAOOPATOPHBIM 3aHATHM, K PYOEKHBIM
KOHTPOJISIM (151 00y9aroIuXcsi O9HON (POPMBI 00YUEeHHS), TOATOTOBKY K 3aUeTy.

PekomennyeMas TpyJOEMKOCTh CaMOCTOSATEIbHON padOThl MpECTaBiIeHA B
TalbnuIe:

PexoMeHayeMblil pe;KMM CaMOCTOATEIbHOM padoThl

Pexomennyemas
HanmenoBanue TPYAOCMKOCTE,
. 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 CHCTEMbI KoMIbloTepHO# anredopsl MathCAD 1
[TpumeHeHre yHUBEpcalibHOro Martemaruueckoro makera MathCAD mis 1
pelieHus 3a/1a4 anreopsl
Pabora c¢ rpaduxoil. I'paduxu KycouHO-3alaHHBIX (DYHKIMH, pelIeHue 1
ypaBHEHUH rpapuuecKu
Pemenne cuctem OOBIKHOBEHHBIX Iu(GdEepeHINATbHBIX YpPaBHEHUM U 1
yYpaBHEHM B YaCTHBIX TPOM3BOIHBIX
[IporpamMmMupoBanue u 00paboTKa BHEMIHUX (ailioB 1
[IpumeHeHHe BCTPOCHHBIX (DYHKIUH s peIIeHus THUIOBBIX 33734 5
IIPOEKTUPOBAHMSI CPE/ICTB U CUCTEM aBTOMAaTH3aIUU
ba3oBbie 371IeMEHThI MAaTEMAaTHYECKOTO MOAETHPOBAHUS PA3IUUYHBIX CHCTEM 2
Knaccuueckue dbopMBI  MaTEMaTHYECKUX MoJeen CKQJISIPHBIX 5
JMHAMUYECKHUX CUCTEM
MareMaTHUeCKHE MOJIENH JMHAMHUYECKHX CHCTEeM B IPOCTPAHCTBE 2
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COCTOSIHUU

MareMaTHueCKUe MOJICNIM JTUHAMHUYECKUX CHUCTEM B (popme mpoOiieMHBIX 2
MaTpuLl

IMoaroroBka Kk JIaGOPATOPHBLIM 3aAHATHAM
(mo 1 yacy Ha Kaxaoe 3aHsATHE — ouHas popMma 8
no 2 yaca Ha KaXJi0e 3aHsITHe — 3a0uHas ¢popma)

IHoaroroBka k py0esKHbIM KOHTPOJIAM

N 6

(o 2 yaca Ha KaXJIbli pyoOesK)
IToaroroBka K 3a4ery 18
Bcero: 48

6. ®OHJ] OIEHOYHBIX CPEJICTB
JUISI ATTECTALIMY MO JUCHMUILIAHE

6.1. IlepeyeHDb OLIECHOYHBIX CPEICTB

1. bannpHO-peUTHMHIOBas CHCTEMa KOHTPOJS M OLEHKM aKaJAeMUYECKOU
akTuBHOCTU oOyyaromuxcs B KI'Y (aist ounoit opmbl 00ydeHMs)

2. OtyeTsl 10 JIaOOpaTOPHBIM paboTaM

3 bank 3amaHuil Kk pyOexxHbIM KOHTpoJsiM Ne 1, Ne 2 (mnst ouHO#l QopMbI
oOy4eHus)

4. baHk 5K3aMEHAllMOHHBIX OMJIETOB K 3a4ETy

6.2. Cucrema 0a/LUIbHO-PETUHIOBOI OLIEHKH

padoThI 00Y4aOUIUXCH MO TUCIHUILIMHE
ConepxaHnue

Ounas dpopma o0yueHust

Ne | HaumenoBanue |

1 | Pacnpeneneuue Pacnpenenenue 6amioB
6aJuIoB 3a Boimonsen
CeMECTpHI 110 ue u
BHJIaM yueOHOH Bun Mocermenu 3alura PyOexusprit | PybOexnbrit | PyGexxHbrit
paboThI, CPOKH yueOHOH e ekt OTYETOB 110 | KOHTPOJIb KOHTPOJIb KOHTPOJIb 3ager
cnaun yueGHoM paboTsr: nmaboparop Nel Ne2 Ne3
paboTHI HBIM
(noBoasATCH 10 5 paGoram
CBeIeHHs AUIBHAT | 1612 o 16 o 14 o 14 Jlo 14 Jlo 30
o0yuarommxcst OUCHKa.
Ha NepBOM 12 8
yueOHOM [Ipumeua JIEKIIUH nabopato Ha 5-1 Ha 8- Ha 12-i1
3aHATHH) HUA: mo 1 PHbIX JEKIN JEKIN JIEKIINU
Gany pabot o
2 Gamna
2 Kpurepuii nepecuera
0AJUIOB B TPAIUIIHOHHYIO 60 1 MeHee OalJIOB — HE3aUYTEHO
OIIeHKY 110 utoram padotsl B | 61...100 — 3auTeno
CEMECTpE U 3a4era
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Kputepuun nonycka k
IIPOMEKYTOUHOU
aTTecTaluu,
BO3MO>KHOCTH TIOJIYYE€HHUSI
aBTOMATHUYECKOTO
JK3aMeHa
(3K3aMeHaIMOHHOMN
OIIEHKH) TI0 TUCITUILIINHE,
BO3MOXXHOCTb TOJTyYCHHUS
OOHYCHBIX 0aJIOB

s nomycka K MpoMeXyTOUYHO! aTTeCTalyy 10 JUCLUUILIMHE
3a cemecTp (3adery) OOydJarOmMiACS TOJDKEH HaOpaTh IO WTOTaM
TEKYLIETo M pyOeXHOro KoHTpojel He meHee 51 Oamnma .B ciydae
ecnu oOyyarormiicss HaOpas MeHee 51 6aia, TO K aTTeCTAllMOHHBIM
WCIIBITAHUSAM OH HE JIOITYCKaeTCs

Hns momydenns ~ 3adera Oe3 TPOBENEHUS MPOIEXypHI
MPOMEXYTOUYHON aTTeCTaluy 00yJaromeMycsi HeoOXoauMo HabpaTs B
XOJIe TEKYIIETo U pyOeKHBIX KOHTposiel He MeHee 61 Oama. B atom
cily4ae WTOT OaIbHOW OIIEHKH, TOIy4aeMoil oOydarommmcs 0Oe3
MPOBENICHHUS MPOLEAYPbI IPOMEKYTOYHOM aTTecTallly, ONPEACIsIeTCs
M0 KOJIMYECTBY OayioB, HaOpaHHBIX UM B XOA€ TEKYIIEro |
pyOexxHpIX KoHTponen. [Ipm 3TOM, HAa ycMOTpeHHe MpemnoaaBaTelis,
OaibHAs OlleHKa O0y4aromerocs MOXKET OBITh TMOBBIIIEHA 3a CUET
MOJMY4YEeHUs]  JOTONHUTENBHBIX  OaJUIOB 332  aKaJeMHUYECKYIO
AKTUBHOCTb.

OO6yJatomuiics, UMEIOIINIA TPaBO Ha MOJyYeHHE OIEeHKH 0e3
MpoBelICHUS MPOLEAYPhl HPOMEXKYTOUYHOH AaTTeCTalldd, MOXKET
MOBBICUTH €€ IIYTEM CAaYM aTTCCTAIMOHHOT'O HCIIbITaHHA. B ciIydac
MONTyYeHMs O0yJaroIMCs Ha aTTeCTallMOHHOM HcnbITannu 0 6amioB
HUTOT OaJJILHOM OLIEHKH 10 JUCLUILIMHE HE CHIXKAETCS.

3a  aKkaJeMHYEeCKyl0 AaKTUBHOCTh B  XOJE€ OCBOCHUS
TUCIHIUTNHBL , y49acThe B Y4eOHOH, HaydHO-HCCIIENOBaTEebCKOM,
CIIOPTHBHOMH, KYJIETYPHO-TBOPYECKOH M OOIECTBEHHOH AEATEIHHOCTH
00y4JaromeMycsi MOTYT OBITh HAYHCJICHBI JIOTIOJIHUTEIBLHBIC OaJlIbI.
MakcumalbHOE ~ KOJNMYECTBO  JIOTIONIHUTENBHBIX ~ 0OauioB  3a
aKaJIEMUYECKYIO0 aKTUBHOCTb 10 OAHOW JuCHUIUIMHE cocTapiseT 30.

OcHoBaHHEM A TOJYyYCHHSA OONOJHUTCIIBHBIX 63HHOB
ABJISAOTCA:

- BBIIONHEHWE JOTONHUTENBHBIX 3afJaHUld 10
JOTIOJTHUTENIbHBIE OaJIIbl HAUUCIISIOTCS MTPeroaaBaTesieM;

- y4acThe B TEUYCHHME CEeMecTpa B Y4eOHOW, HaydHO-
HCCIIEIOBATENbCKOM,  CIIOPTUBHOM,  KYJIBTYPHO-TBOPYECKOH U
obOmectBeHHON AearenbHocTH KITY.

JUCLUAILUINHE

®opMbl U BUABI yUeOHOMH
paboThI AJis
HEYCIIEBAIOIINX
(BOCCTaHOBHBIIMXCS HA
Kypce 00y4deHHsl)
0o0yJaronuxcs s
MOJTy4eHUs
HE0CTAIOUNX 0aJIJIOB B
KOHIIE CEMecTpa

B ciyuae ecni k MpoOMeXXyTOUHOH aTTecTaluu (3a4eTy) HabpaHa cymMma
MeHee 51 Oaiia, oOydaromeMycsi HeOOXOIMMO HAOpaTh HEIOCTAOIICe
KOITMYIECTBO OAJIOB 32 CUET BBIMOIHEHMSI JIOTIOJHUTENIBHBIX 3a/IaHUH, JI0
KOHIIa TIOCNIeTHEN (3a4€THOI) HeNlelT ceMecTpa.

JIvkBHAAIMS aKaJieMUYECKUX 3a/I0JDKCHHOCTEH, BOZHMKIIHMX H3-32
pasHOCTH B Y4YEOHBIX IUIaHAX TP TEPEBOAC WM BOCCTAHOBIICHUH,
MPOBOJMTCS TIYTEM BBINIOJHEHHS JIOTMONMHHUTEIBHBIX 33/IaHuid, GopMa u
00BEM KOTOPBIX ONpejIesisieTcs pernoaaBaTeyieM

6.3. IIpouenypa oneHuBaHNs Pe3yJabTATOB OCBOECHHUSA TUCIHUIIIMHBI

B kauectBe pyOeXHBIX KOHTpOJIEW HCHOJB3yeTcs Takas ¢Gopma, Kak
BBINIOJIHEHHUE IO BapvaHTaM Ha0oOpa 3aJaHMil, aHAJOTUYHBIX TEM, KOTOphIE ObLIU
paccMOTpEHbl Ha JIEKIUSAX M JTA0OpaTOpHBIX € mpenonasareneM. Lleab sToro —
OTpeJeNIeHHe TeKYIEro YPOBHs 3HAHUN 00YyYaroluXcsl, a TAKXKE CTENEHH YCBOCHUS
JICKIIMOHHOTO MaTtepualia. 3ajaHusi COCTOSIT U3 3 BapuaHTOB HabopoB mo 10
IPUMEPOB B KaxaoM. Ha BblloniHeHHE pabOThl NpHU MEPBOM UM BTOPOM PYOEIKHBIX
KOHTPOJISIX OTBOJAUTCA BpeMs HE MeHee 90 MUHYT.

[IpenogaBaTenp oleHMBAeT B OaylaX pe3yJlbTaThl BBIIOJHEHUS KaXKIOTO
pYOEKHOTO KOHTPOJI U 3aHOCUT B BEIOMOCTb yuéTa Tekyluell ycneBaemocTtu. Eciu
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3aaHUs BBITIOJIHEHEI O€3 OIIMOOK, TO OHU OLEHUBAIOTCA B 14 0aiUIOB AJI KaXKIOTO
pyOEKHOTO KOHTPOJIS.

HNroroBas  arrecrarus  paboTel  OOydYarOIMXCS IO JUCHUIIINHE
«ABTOMaTH3UPOBAHHBIC PacyYCThl B TEXHUYCCKHUX CHCTEMax» IPOU3BOAUTCS TIO
OwyteraM, coJep KallliM BOMPOC M JIBE 3aJaud. 3a KaXKJbld IPaBUIBHBIA OTBET
oOyuaroruiicss momyuaer 10 6amioB. Bpems, oTBoguMoe Ha MOJATOTOBKY U YCTHBIN
OTBET, COCTaBJIsACT | aCTpPOHOMHYCCKHIA Yac.

Pe3ynbTaThl TEKyIIETOo KOHTPOJIA YCIIEBAEMOCTH U 3a4eTa 3aHOCATCS
mpernojiaBaresieM B OK3aMCHAIMOHHYIO  BEIOMOCTh, KOTOpas CcIaercsi B
OpPTaHW3alMOHHBIN OTACN WHCTUTYTa B JIGHb 3adeTa, a TAaKXKe BBICTABJISIOTCS B
3a4ETHYIO KHIDKKY O0y4aroIerocs.

6.4. Ilpumepbl O1LIEHOYHBIX CPECTB IS PYOe:KHBIX KOHTPOJIel U 3a4eTa

IIpumep 3apanus 1Js1 pyoeKHOro KOHTpoJIs 1:

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

IIpumep 3aganus 151 pyOe:KHOTO KOHTPOJISE 2:
B mporpamme MathCad n300pa3uts rpaguk Kyco4HO-3aIlaHHON (PYHKIIUU

IIpumep 3apanus 1A py0oeKHOT0 KOHTPOJIsA 3:

Coznatp (aily1 ¢ MOJENBI0 KOJEOATENIbHOIO 3B€HA (PUCYHOK 2) U U3YYHTh
MOJIeNIb. 3amucarth ypaBHeHHE Mojenu. Omnpenenuts napameTpbl MOJEIUPYEMBIX
AJIEMEHTOB M HadallbHbIE YCJIOBHS B cxeMe. V3MEHUTh HayalbHbIE YCJIOBUS U
napameTpbl MOJIENU 0 cOOCTBEHHOMY yeMoTpenuto. [Toctpouts JIAUX u JIOUX.

Integratord

Produzt?  Gain ol L
[Tapamerpsr cxemsr: k = 10, T=0,05, { =0,5
IIpumepHBIN CIIMCOK BOMPOCOB K 3a4eTy
1. O630p COBpPEMEHHBIX CPEJCTB aBTOMATH3AIlMM MAaTEMAaTUYECKUX PACUETOB U UX
rpadugeckoil BU3yain3aiuu.
2. YucrnoBo#l, CTPOKOBBIN, JOTWYECKUNA THUI AaHHBIX. [lepemenHble, QyHKIAA —
JIOKAJIBHBIC U TJIOOAIbHBIC OTIPE/ICTICHUSI.
3. Omeparoppl: CyMMHUpOBaHHE U TIepeMHOXeHue, auddepeHIupoBaHne U
WHTETPUPOBAHUE, TPEOOPA30BAHUE BHIPAKECHUH.
4. Pabora ¢ maTpuniamu. ApudMeTHIECKHE OmepaTopshl.
5. Pabora ¢ matpuniamu. Onepatopsl mpeoOpa3oBaHUsl MaCCHUBOB.
6. Crannaptasie cpenactBa MathCAD mist petienust 3aj1a4 JTMHEHHON anreOphl.
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7. loctpoenue rpadukoB B MathCAD. 2D- u 3D-rpaduxmu.
8. IToctpoenue rpadukoB B MathCAD. ITomnsipHbiit rpaduk.
9. IToctpoenue rpadpuxkoB B MathCAD. Iloctpoenue rpaduKoB KycOYHO-3aJaHHBIX

GyHKIUH.

10. Tloctpoenue rpadukoB B MathCAD. Hcmonb3oBaHne paHKHPOBAHHBIX
NIEPEMEHHBIX.

11. ITocrpoenue rpadpuxkoB B MathCAD. TpaccupoBka u pellieHHE ypaBHEHHI
rpaduyecku.

12. BctpoeHHble (QYHKIMHM ISl pEHICHUS OOBIKHOBEHHBIX AH(QepeHIInanbHbIX
ypaBHeHul. Jluddepennmanbupie ypaBHEeHHsI IEPBOTO U BTOPOTO MOPSAKA.

13. Cuctems! nuddepeHmanbubIX ypaBHeHUH. Metoa Diinepa.

14. Cuctemsbl nuddepeHnraIbHBIX YpaBHEHUH.

15. Pemienue ypaBHEHMI B YaCTHBIX MPOU3BOIHBIX.

16. Ctpykrypa nporpammsl. [IporpaMMel ¢ BETBICHUSAMU.

17. IlporpaMMupoBaHHe HUKINYECKUX MTPOLECCOB. PeKypCHBHBIE BBIUUCICHMUS.

18. ®dynkun goctyna k Qaitnam. daiinoBoe mpencTaBaeHe OAHOPOJHBIX YHCIOBBIX
MacCHBOB.

19. ®dysknuu goctyma K ¢ainaMm. dDaigoBoe MNpeacTaBICHHE HEOTHOPOIHBIX
MacCHBOB.

20. MopenupoBaHue HENPEPHIBHBIX U HEIMHEHHBIX TUHAMUYECKUX CUCTEM.

21. OOmast cxema CTPYKTypu3aluu WHGOpPMAMA O MPHUUYNHHO-CIEICTBEHHBIX
B3aMMOCBS35X TUHAMUYECKHUX MTPOLIECCOB B 00BEKTAX MOJETUPOBAHHUS.

3ajanns 11 BbINOJHEHUS J1a00pPaTOPHBIX padoT

Ha nabGopaTopHblx 3aHATHUSX OOydaroliuecss BBIMOJHSIOT 3aJaHusl 10
MaTeMaTHYECKUM  BBIYUCJIICHUSM,  COOTBETCTBYIOIIME  TEME  aKTyallbHOTO
JICKIITMOHHOTO 3aHSTHS W aHAJOTUYHBIE TE€M, KOTOPBIE COJEPKATCsI B KOHTPOJILHOM
pabore.

KonrpouabHasi padora 11 o0yyarommxcs 04Hoi ¢popmbl o0yueHus (aJis
HEYyCIeBaKIIUX)

OOyuarompecs O4HOM  (opmMbl  OOy4YEHUS  BBINOJHAIOT  JIOMAUIHIOKO
KOHTPOJIbHYIO0 pa0oTy. BapuaHT MHAMBUAYaTbHOM KOHTPOJBHOW BBIOMpAETCS IO
cymMMe IByX mnocienHux uudp 3auétku . KoHtposibHas pabora BKIIOUaeT B cels
3a/layd Ha HaXOXJAEHUE KOPHEHW CHCTEM YpaBHEHHUU METOJOM OOpaTHOM MaTpHIlbl U
MeronoM l'aycca ¢ mocienyromend DIPOBEPKOM, BBINOJIHEHUE JEUCTBUM HAJ
MaTpHUIlaMH, TOCTPOEHUN TpaduKoB 3adaHHBIX (YHKIHMN, HAXO0XKICHHUS KOpHEH
YpaBHEHUH B CHMBOJIBHOM BHJE M TpaQHUuecKkH, a TakXKe HalnucaHus ydeOHOU
IpOrpamMMbl Ul PEIIEHUs THUIOBOW 3aJayd NPOEKTHPOBAaHUSA CPEICTB M CHUCTEM
aBTOMaTHU3aLIHH.

7. OCHOBHASA U JONNOJIHUTEJIbHASA YYEBHAS JIMTEPATYPA
7.1. OcHOBHasl yueOHas1 JJUTEPATypPa
1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YueOHoe mocooue. —
Kypran: U3a-Bo Kypranckoro roc. yu-ta. 2004. — 78.
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2. Pakutun, B. M. PykoBOACTBO MO ME€TOJaM BBIYMCICHHA W TPHIOKEHUS
MATHCAD [3Oaexrponnsii pecypce] / B. U. Pakutun. - MockBa: ®U3MATIINUT,
2005. - 264 c. — Joctyn u3 9bC «znanium.com»

3. Pemienuie 3ama4y BBIYUCIUTEILHOM MAaTEMaTUKHU C MCIOJb30BAHUEM S3bIKa
nporpammupoBanus nakera MathCad [Onexkrponnsiii pecype] / I'.B. Tpommuna -
Hosocubupck: HI'TY, 2009. - 86 c. — Hoctyn u3 ObC «znanium.comy

7.2. JlonoJIHUTEJIbHASI YueOHas JuTepaTypa

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

2. Ilucemennsiii JI.'T. KoHCIEKT JNEKUMH MO BBICIICH MaTE€MaTHKE: MOJIHBIM
kype / JI.T. Ilucemennsiit. — 4-e uzn. — M.: Aiipuc-nipecc, 2006. — 608 c.

3.  MopenmupoBaHue  MPOLECCOB  YIPABICHUS B  MHTEIUIEKTYaJbHBIX
U3MEpPUTENBHBIX cucTemMax [DnekrpoHHbid pecypc| / E.B. Kamns, B.C. Ky3eBanos,
B.II. IIlepuyk - MockBa: @uszmariur, 2009. - 512 c. — Hoctyn u3z ObC
«znanium.com»

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

IPAKTHYECKUX paboT 1o Kypcy «OcHOBBI MHKeHepHBIX pacuétoB» // E.K. Kapmos.
Kypran: KI'Y. 2017. - 65 c.

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

1. OduumanbHplii caliT (UPMBI-pa3pabOTYUKAa CHCTEMBl KOMIIBIOTEPHOMN
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 nmoaaepxku yaeoHoro npoiecca KI'Y

10. ”H®OPMAIIMOHHBIE TEXHOJIOI'NUH,
MNPOI'PAMMHOE OBECIIEYEHHUE
N UTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMbI
1. OBbC «Jlanby»
2. OBC «KoHCYNnbTaHT CTYJIEHTa»
3. OBC «Znanium.comy
4. «I"apa"T» - cCipaBOYHO-TIPABOBas CUCTEMa

11. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
JUCHHUITINHBI
MarepuaibHO-TEXHUUYECKOE OOecreueHne T0 pealu3aluyd  JAUCIUTIIAHbI
OCYIIECTBIISIETCS B COOTBeTCTBUU ¢ TpeboBanusasmu DOI'OC BO mno manHOM
o0pa3oBaTeabHOI MporpaMme.
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12. 1JIAA CTYAEHTOB, OBYYAIOIIIUXCS C UCI1IOJIb30OBAHUEM
JINCTAHIIMOHHBIX OBPA3BOBATEJIbHBIX TEXHOJIOI Ui
[Ipy  wcmonb30BaHMM ~ BJCKTPOHHOTO  OOYYeHHs] M JTUCTaHIIMOHHBIX

oOpazoBarensHbIX TexHONOTHH (mamee D0 m JIOT) 3aHATHS TOJHOCTBIO WIIA
YaCTHUYHO TPOBOJATCSA B pexume oHyaiiH. OObeM TUCIHUIUIMHBI U pacIpe/ieiieHIe
Harpy3kd 1o BuaaM paboT coorBerctByeT 1. 4.1. Pacmpenenenue 06aminos
COOTBETCTBYET M. 6.2 TuOO0 MOXXET OBITh M3MEHEHO B COOTBETCTBUHU C PEIICHUEM
kadenpsl, B ciayyae nepexona Ha DO u JIOT B mpomecce oOydyeHus. Pemienune
Kadenpsl 00 HCIONB3YyEMBIX TEXHOJOTMSIX M CHCTEME OLIEHMBAaHUS JOCTHXKEHUN
oOyyaroluxcs MNPUHUMAETCd C YYE€TOM MHEHHs BEIyLIEro ImpernojaBaTens |
JOBOJUTCSI 1O CBEJICHUS O0YUaIOLIUXCA.
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[MTPMJIOXXKEHME 1

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

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUS —
nporpaMMbl OakanaBpuara

27.03.04 — YnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax

HanpasneHnnocTs:
ABTOMATHKA U POOOTOTeXHUYECKHE CUCTEMbI

TpynoemkocTs aucturivHbl: 3 3E (108 akageMuuecKkux 4acoB)
Cemectp: 4 (ounas popma 00yueHus)
dopma NpOMEKYTOUHOM aTTECTAUMU: 3a4ET

Conepxxanue TUCIUILTAHBI

CoBpemMeHHOE MaTeMaTHYeCcKoe porpaMMHoe obecrieueHre. OCHOBHbBIEC BU/IBI,
BO3MOXXHOCTH M 00JacTy MpUMEHEeHHs. ba3oBbie MOHATHS CUCTEMBI KOMITBIOTEPHOU
anreopsl  MathCAD. IlpumeHeHue YHHBEPCAJIBHOIO MAaTEMaTUYECKOro IaKeTa
MathCAD nnst pemenust 3agad anreOpsl. Pabota ¢ 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
MaccMBaMH, IOCTPOCHHE U peAakTupoBaHue rpaduxoB. Pabora c¢ M-daitnamu.
OcHoBbl iporpammupoBanust B Matlab. Padora B Simulink. TTocrpoerne 6iok-cxem.
Brinenenue o0bexkToB. Oneparuu ¢ 0J0KaMHu.
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JIMCT
perucTpanuy U3MeHeHu i (10MoJTHeHuil) 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 MPENOJABATEIb / ®.1.0. /

N3meHeHust yTBEpKEHbI HAa 3aceaHuM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenyromuii kadeapoin « _» 20 T.
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