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1.OEJAX OCBOEHUA AUCHHUIIVIMHBI

Heasimu ocBoenus mucuuiuinbl «[Ipumenenne 9BM B XUMUYECKONW TEXHOIOTHUM
ABJISIETCS. HAy4YUTh CTYACHTOB!
* IPUMEHATH OCHOBHBIC MIPUEMBI 00paOOTKH KCIIEPUMEHTAILHBIX TaHHBIX;
* WCIOJIb30BAaTh BO3MOKHOCTH BBIYMCIMTEILHOW TEXHUKA U HOBBIX KOMITBIOTEPHBIX
TEXHOJIOTHI MPU PELICHUH TEXHOJIOTHYECKUX 3a/1a4;
3agaum 0CBOCHHS TUCIHHUILIHHBI
B npotiecce n3ydeHus: TUCIHUIIIMHBI CTYJEHT JI0JKEH OCBOUTH
* OCHOBHBIE ITOHATHS U OCHOBBI porpammupoBanus B cpeae MATLAB
* npuMmeHeHue DBM U HOBBIX KOMIIBIOTEPHBIX TEXHOJIOTHI MpPHU BBIMOJHEHUU
TEXHOJOTHYECKUX PAcCUu€TOB JJIsI KOHKPETHBIX ITPOIIECCOB.

2. MECTO JUCIIMIIJIUHBI B CTPYKTYPE OIIOII BO

Hucuunnuuaa  «lIpumenenne OBM B XMMHUYECKOM TEXHOJOTMW» BXOJIHUT B
BapUATHUBHYIO YacTh MPOTPaMMbl TOATOTOBKM OakKallaBpOB HAIpPaBICHUS «XHUMHUYECKas
TEXHOJIOTHS.

Hacrosmuii kypce TpeOyeT moAroTOBKH MO JUCIHUILUIMHAM:

e MaTeMaTHKa;

e uH(pOpPMATHKA;

N3yuenue nuctuiivabl «lIpumenenne DBM B XUMHMUYECKOW TEXHOJIOTHUY» J1a€T
BO3MOKHOCTH CBOOOJIHO HCITOJIb30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHH
Opy  U3YYEHMM Jpyrux O0a30BbIX JucUUIUIMH: MozenupoBanue XTII, cucremsl
yupasiaeHuss XTII, xumudeckne peakTopbl, a TAaKKE BBIIOJHUTH COOTBETCTBYIOILIUE
paszensl B KypcoBOM paboTe, JaeT HaBBIKM PaOOTHl C KOMITBIOTEPOM KaK CpEICTBOM
yrpaBiieHus: HHGOpMAIIHEH.

3. KOMIIETEHIIMA OBYYAIOLIIETOCs, ®OPMUPYEMBLIE B
PE3YJIBTATE OCBOEHUSA JUCIHUITJINHBI

B pesynbrate nzyueHust JaHHOM JUCIUTUIMHBI O0yJarOIIUCs

HAOJI7KEeH 3HATh: OCHOBHI NporpaMmupoBanus B cpene MATLAB u ee npunoxenus
SIMULINK. (TIK-2).

yMeThb: TPUMEHSITH MONyYeHHBIE 3HAHHS IO MPOTPAMMHUPOBAHUIO ISl PEHICHUS
KOHKPETHBIX 3a1a4 xuMuieckoi Texnonoruu. (I1K-2, ITK-16).

BJaJeTh: METOJIAMH HCIIOJIB30BAaHUS IMAKETOB TPHUKIAJHBIX TPOTpaMM ISt
pelIeHust 3a1a4 XMMHYECKON TEXHOJIOTHH, METOJaMH HMX CPaBHUTEIHHOTO aHalu3a |
oteHko# 3 dexruBHocTH MX npumenenus (I1K-2, TTK-16).

B mporecce ocBoeHMs JaHHOM TUCIUILTUHBI CTYIEHT (OPMHUPYET U IEMOHCTPUPYET
CJICTYIOIIUE KOMITCTCHITHH:

. TOTOBHOCTh MPUMEHSTh AHATUTHYECKUE W YHCIECHHBIE METONBI PEIICHUS

MOCTABJICHHBIX 33/1a4, UCTIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOIOTHH,

NpOBOAUTH  00pabOTKy  WH(pOpPMAUMM C  HUCHOJB30BAHMEM  MPUKIIAJHBIX

MPOTPaMMHBIX CPEIICTB JIET0BOM cephl AeATeNbHOCTH;, HCIOJIb30BaTh CETEBBIC



KOMITIBIOTCPHBIC TCXHOJIOTHUU U 0asbl JaHHBIX B cBoOEH HpCI[MeTHOI\/'I O6J'IaCTI/I, ITaKCThI
IMPUKIIAAHBIX IMPOTrpaMM JId pacdCTa TCXHOJIOTUYICCKHUX ITapaMCTpPOB 06opy)1013aH1/1;1

(TIK-2).

L4 CIIOCOOHOCTH IUIaHUPOBAaThb W MTPOBOJHTH (I)I/ISI/I‘-ICCKI/IG n XHMHUYCCKHUC
OKCIICPUMCHTHI, ITPOBOAUTDH 06pa60TKy HX pE3yJIbTAaTOB U OICHUBATH IIOIPCIIHOCTH,
BbIABUI'aTb THIIOTC3bI W YCTAHABJIMBATL TI'PAaHUObI HUX IIPHUMCHCHUA, IIPHMCHATH
TCOPECTHUICCKOTO U

METOJIbI

skcnepuMeHTanbHoro uccnenopanus (I1K-16);

MAaTCMaTH4YCCKOro aHajin3a W MOJACIUPOBAHUS,

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI

OO01mmas Tpy10eMKOCTh JUCIUIUIMHBI COCTaBIsIeT _5  3adeTHbIX eaunull, _ 180 dac.
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COJAEPKXAHUE JIEKIIMOHHOI'O KYPCA

Obwue ceedenusn o cucmeme Matlab: 3amyck cuctembl; moHsATHS O (aitnax-
cueHapusx u (aitnax-QyHkuusx; oOuias XxapakTepUCTUKa TUIMOBBIX (DYHKIUN CHCTEMBbI
Matlab; pabora Matlab B koMmangHOM pexrMe U porpaMmax

I'pagpuueckan eusyanuzayus eviuucnenuit ¢ cpede Matlab: nByxmepHas wu
TpexMmepHas rpaduka; ohopmieHHE ¥ KOMOMHHPOBaHWE IPaUKOB

Onepamopel, Qyukyuu u  cneyuanvuvle cumeonvl cucmemost Matlab:
CHEeUaIbHbIE CUMBOJIBL; 3JIEMEHTAPHBIE allreOpandeckue U apupmeTndyeckue QyHKIUH,
TPUTOHOMETPUYECKUE U 00paTHbIE PYHKIMH; QYHKIUU OKPYIJICHUS U 3HAaKa

Onepayuu c¢ 6eKkmopamu u MamMpuyamu:. CO3JaHUE JUHEHHBIX MacCHBOB
PaBHOOTCTOSIIIMX TOYEK; CO3/IaHNE MACCUBOB U MAaTPUIl CIyYallHBIX YHCEN pAaBHOMEPHO U
HOPMAaJIbHO paclpe/eICHHbIX; KOHKaTeHAllMsl MACCUBOB; BBIYHMCIECHUE MPOU3BENCHUN U
CyMM; OIpe/IeJICHUE ONPEACIIUTENS U paHTa MaTPHI]

Yucnennvle memoodvt u 00padbomkKa OAHHBIX: PEUICHUE CHCTEM JIMHEHHBIX
anreOpanyeckux YpaBHEHUH; BBIYUCIEHHE HyJled (QYHKUUMNA OJHOM IepeMEeHHOM;
ONpeJielIeHhe MakKCMMyMmMa U MHUHUMyMa (YHKIMM OJHOM M MHOTHUX NEPEMEHHBIX;
BBIUHMCIICHUE  KOpPHEH  TOJIMHOMOB;  BBIYHCIEHHWE  IOJIMHOMOB;  HAaXOXJEHUE
MUHUMAIBHOTO ¥ MaKCUMAJIbHOTO 3JIEMEHTOB MAaCCHBa; HAX0XKJICHUE CPEHUX 3HAUYCHUHN
U CTaHJIaPTHBIX OTKJIOHEHUI MacCHBOB; BBIUYUCIEHHE KOI(DPUIIMEHTOB KOPPEIALUN

Buszyansnoe mooenuposanue cpeocmeamu Simulink : moctpoeHre UMUTAIIMOHHBIX
MojieTiel, UX 0COOCHHOCTHU U peau3aliusl.

JlaGopaTopHble padoThI
B coorBercTBUM ¢ Y4eOHBIM IJIAHOM CTYACHTHI BBIMOJHSIOT JBE 4-X YacOBbIC
nabopaTopHble pa0boThl. PabOTBI BBIMOIHAIOTCA OpuragaMu U3 2-X — 3-X CTYJICHTOB.
Kaxnoii Opuraze BblIaeTcss MHAMBUAYalbHOE 3anaHue. Bce maboparophble paOOThI
BeINONHsI0TCS HAa DBM B cucteme MATLAB.
Tembl paboT BBIMONHSIOTCS (PPOHTAIBHO, HO TPENOAaBaTeNb JAeT pa3HbIe BXOIHBIC
JaHHBIC OpUTa/ie CTYJICHTOB.

Tembl 12a00paTOPHBIX padoT:

1. I'paghuueckasn eusyanusayus pacuyemHvix OAHHBIX C UCNOTb30BAHUEM KOMAHO
«ploty, «meshy, «contoury.

- plot(x,f) crpout rpaduk Gpynkuuu ogHol nepemenHon f(x);

- mesh(x,y,f) crpout oObemMHBIN TpaduKk (QYHKIMU OTKIMKA TBYX MEPEMEHHBIX
f(x.y);

- contour(x,y,f) cTpouT rpadMk KOHTYPHBIX JIMHHIA (JIMHUA paBHBIX 3HAYCHUUN
dbynkiuu f).

Kaxnaprit rpaduk 1omkeH OBITh NPEACTaBIE€H C MOJHBIM O(OPMIICHHEM
(0003HaYCHNE KOOPAWHATHBIX OCEH, MOJIPUCYHOYHAS HAIITHCh T.]I1.)

2. Tlocmpoenue umumayuonnwvix mooenei cpeocmeamu SIMULINK.

5.0BPA30BATEJIBHBIE TEXHOJIOTUHN
ITpu npoBeneHNH JIaDOPATOPHBIX 3aHATHI CTYIEHTAaM IIPEIIaraeTcs:



« TPUMEHEHHE KOMIIBIOTEPOB, UCIOJIb30BAHUE O0YUYaIOMINX MPOTPAMM, HOBBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH JIJIsl pellIeHus] TOCTABJICHHBIX 33/1a4;

« MEXIUCIHUIUIMHAPDHOE OOY4YEHHE — HCIOIb30BAaHUE 3HAHUN M3 Ppa3HbIX
obOnacted, MX TPYNIUPOBKA U KOHIICHTpAIUsi B KOHTEKCTE€ KOHKPETHOM
penraeMon 3aaaun;

« OIepekarlas caMoCTOsTeNbHas paboTa — M3y4YEeHUE CTYJIEHTaMU HOBOTO
Marepuaiga J0 €ro HW3JIOXKEHHUs TMpernojaBaTesieM Ha JEKIHH W JIPYyTux
ayJIUTOPHBIX 3aHITHSIX.

Takum oO0Opa3oMmM, Ha HWHTEpPAKTUBHBIE (POPMBI H3Y4YEHHS MAHHOW JAUCIMILTAHBI
npuxoautcs 71% o01iero koiruecTBa ayIMTOPHBIX YaCOB.

6. OEHOYHBIE CPEJICTBA JJISA TEKYIHEI'O KOHTPOJISI YCIIEBAE-
MOCTH, MPOMEXYTOUHOMU ATTECTAIIUM II0 MTOI'AM
OCBOEHMs UCHUIIVIMHBI 1 YYEBHO-METOAMYECKOE
OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB

Texkymmidi KOHTPOJIb 3HAaHWM CTYIEHTOB IpoBoaMTCsI 1 pa3 3a cemecTp:
[IpoMexxyToUyHas aTTeCTalus 10 UTOraM OCBOCHUS JUCIUIUIMHBI — 3a4eT ¢ OLeHKOM.

JI71st TEKYIIEro KOHTPOJISL CTYJ€HTaM Ipe/jiaraeTcs TecT:
1. Kak ompenensiercst B cucteme MATLAB cTpoka komMeHTapueB?
- CUMBOJIOM «%0»
- CUMBOJIOM <»
- CUMBOJIOM «!»
Kak oTnmmunth nosne pegaktopa ot padodero mpoctpanctea MATLAB?
- B penaktope Hymepyercs ctpoka 1,2,3 u 1.11., paboyee MpoCTPaHCTBO — KaxKas
CTPOKa HAYMHAETCS CUMBOJIOM - »
- pabouee HPOCTPAHCTBO — Ka)KJaas CTPOKA HAYMHAETCAs CUMBOJIOM - %, a B
penakTope — nudpamu
- pabouee TPOCTPAHCTBO — KaKJash CTPOKAa HAayMHAETCS CUMBOJIOM - %, a B
penaxkTope — »
2. Kakoii komangoit MATLAB BeimonHseTcst pacueT Kod(pPUIueHToB moauHoma?
- polyfit()
- polival()
- roots()
3. Kakoii komannoit MATLAB BeIonHsI€TCS BEIYUCIIEHHE TOJIMHOMA?
- polyfit()
- polival()
- roots()
4. Kakoii komanaoii MATLAB paccuuThIBatOTCsi KOPHU HOJUHOMA?
- polyfit()
- polival()
- roots()
5.Kakas ¢ynkmms MATLAB mno3BossieT mocTpouTh rpaduk B MOJSAPHOH CHUCTEME
KOOpJIUHAT?
Plot()
Polar()
Subplot()



6. Kakas ¢pynkums MATLAB mo3Boisier mocTpouTs TpEXMEpHBIH rpadux
Plot3()
Polar()
Subplot()
7. Kakas xomanma cucteMbl MATLAB nHaxoauT MHHUMYM (YHKIIUH OJHOM
nepeMeHHOM ?
a) fminbnd()
6) fmin()
B) fminsearch()
8. Kakas xomanma cucrembl MATLAB HaxomuT MUHHMYM (YHKIIMH HECKOIBKUX
NEPEMEHHBIX ?
a)fminsearch()
6) fmin()
B) fminbnd()
9. Uto o3nauaeT pyukuus solver cucremsr MATLAB?
- pemiarens, ¢ MOMOIIbIO KOTOpOro pemraercs auddepeHImaibHOe ypaBHEHNE
- MeTOJ penieHus quddepeHnanbHOro ypaBHEeHUS
- TOYHOCTh PEIICHUS
10.Kakoii Bektop HamucaH: ¢c= [4;5;8];
- BEKTOP-CTOJIOEI]
- BEKTOpP-CTpOKa
- MaTpuIa

11. Kakoii Bexktop Hanucau: ¢c=[1 2 3 4];
- BEKTOp-CTOJ0€1]
- BEKTOP-CTpOKa
- MaTpuIa
13. Kakoii 6ynet otset nipu 3anucu: c=1:2:10?
-13579
-12345678910
-1357911
14. Kak B cucreme MATLAB o6o3Hauaercst paBeHCTBO?

15. Kak B cucreme MATLAB o603HadaeTcst HEpaBeHCTBO?

-~

16. JInsa naxoxaenus kopHeit CJIAY B cucreme MATLAB ucnonb3yercs:

- JICBOE JICJICHUE MaTPHIl «\»

- IpaBOE JICTICHUE MATPHUIL «/»

- IPOU3BEICHUE MATPHII «*»
17. C nomompto kakoil komaunasl MATLAB paccuurteiBatorcsi koddduumeHTs! B
YPaBHEHUHU perpeccuu’?

- REGRESS(y,x)

- CORCOEF(X,Y)

- MESH (X,Y)



18. Yem otnmmuaetcs ¢pain-pyHkuus ot Script-gaiina?
- aitn-QpyHKIMsS HaYMHACTCs ¢ KoMaH bl «functiony
- (paiin-QpyHKIMSA HAUMHAETCS CO CTPOKU KOMMEHTapHsI
- ain-QyHKIMS HAUMHACTCS C TEKCTa MPOTPaMMBbl
19. K xakomy Buay mpuBojsircs nuddepeHunanbHble YpaBHEHUS IS PEIlIeHUs HX B
cucteme MATLAB?
- K (popme Komu
- K aNireOpanyeckuM ypaBHEHUSAM
- HE€ U3MEHAIOTCS
20. Kakue komanisl MATLAB no3BoJisifoT IOCTPOUTE TPEXMEpPHbIE TpadUKu?
- plot3(x,y,f), mesh(x,y,f), surf(x,y,f).
- plot(x,y,f), mesh(x,y,f), surf(x,y,f).
- plot(x,y,f), meshgrid(x,y,f), surf(x,y,f)

BomnpocsI 1u1st 3a4era ¢ OLEHKOM:
1. Bwunael co3manns ofHOMEPHBIX MacCUBOB. [Ipumepsl.
2. Mmuoromepnsie MmaccuBbl. OnpeaeneHrne pasMepHocT maccuBa. [Ipumep.
3. Toctpoenue rpadukoB B MOJSIPHOM CHCTEME KOOPIUHAT
4. . CoctaBuTh SCript-daiin s moctpoeHus rpaduka GyHKIUH
y1=2x12-X1+5 C HanoxeHueM Ha Hero rpaduka Y2=X2°+2X., X1 u3Mensercs ot 0 o 10,
x2 — 0T 0 10 5 »wepes 0.1. Cnenate mosnHOE odopmiieHHE Tpaduka.
5. O6benunenue rpadukos yepe3 komanay subplot(m,n,k). CocraBute Script-daiin as
noctpoeHuss rpadukoB pynkuui  y1=sin(x), y2=cos(x), Yy3=sin(x)-cos(x) npu
u3MeHeHHH X OT —Pi 10 pi. OhopMuUTh rpaduKu U PaCIONOKHUTh UX B OJUH PSI.
6. Tpexmepuslie rpaduxu. PaccMoTpeTs Bce Tpu G yHKITUH.
7. . CoctaButh ScCript-cpaiin mis mocrpoenus rpaduka Y = X npu x=0:0.1:5. Hamoxuts
Ha HETO SKCIEPUMCHTAILHBIC 3HAUCHUS

x=0 1 2 3 45

ye=0 12 2 29 4.1 5, obopmurs rpapuku.
8. CocraButh SCript-haiiyn penieHus: CHCTeMBI aareOpandecKux ypaBHECHHUH BUIA

2x1 + 2x2 = 1; 0.5x1 + x2 = 4. Cnenarb BBIBOJI Ha 9KpaH KOPHEH

9. . CocraButh Matlab-nporpamMmmy s pemenuss cucteMbl  AUPHEPESHITUATBHBIX
YpaBHECHUH BUJA:
do,(z
4—%( ) 4 5p,(r) = 0.5:
do,(r
3 (sz( )+¢2 () = ¢, (7); npu nauansueix yenosusix: ¢1(0) =0, ¢2(0)

10. CocraButh Script-¢aiin mansa HaxoxaeHus kodddunuento noauHoma Y=f(X), ecnu
3agaHo: x O 1 2 3 4 5 6 7
Y 0 05 07 09 08 06 04 0.2

[Moctpouts rpaduk ¢pyukumu Y=F(X) u pacuerHoi ¢pyukuu yr=f(X) cpencrsamu Matlab.
11. CocraButb Script-gaiin ams 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX C TOJTYyYeHUEM
NOJIMHOMHUABHOM 3aBucuMocTd Yr = f(X) [u1s ceayommx qaHHbIX:

X 0 20 40 60 8 100 120 140 160 180 200

YE 14 14 143 15.1 16.1 17.1 182 19.5 20.0 20.1 20
[Toctpouth rpaduku Gynkuuii ye=f1(x) , yr = f2(x).



12. . CocraButb Script-aiin u daiin-pyakuuro ms pemrenus OY Buaa:

2
ddt)g + 5% = 3y npu HavabHbIX ycaoBusx y(0) = 1; dy/dt = 0;

BBIBOJI TAHHBIX TPaPUICCKUM.

2

CamocrosiTesibHas padoTa
CamocrosTtenbHast paboTa CTYJIEHTOB MTPOBOJAUTCS B COOTBETCTBUU C TEMATUUYECKUM
wiaHoM Kypca. CTyaeHTaM BBIJAIOTCS BOMPOCHI MO Kaxaod Tteme. KoHTponb 3HaHUMN
OCYIIECTBIIIETCS B BHUJAE YCTHOIO ONpoca Ha JabOpPaTOPHBIX 3aHATHIX U TpHU
MPOMEXKYTOYHOM TECTUPOBAHUH.

Bonpocul 0ns camocmosmenvHou npopabomku:
1. T'padudeckas Bu3yanmusainms BbBMHCICHUN B cpene Matlab:  mocrpoenne
rpauKOB B MOJIIPHON CUCTEME KOOPAMHAT.
2. CrenuasibHble CHUMBOJIBI; 3JIEMEHTapHbIE aiaredpandyeckue v apupMeTHuecKre
byHKIMY.
3. ®yHKIUU KOMITJIEKCHOT'O IEPEMEHHOTO.
4. TpuroHoMeTpuueckue U oOpaTHbIe GYHKINU; QYHKIIUH OKPYTJICHUS.
5. OnHoMepHble M MHOTOMEpPHBIE MAacCHBBI, KOHKaTE€HAlUsi MacCCUBOB;
BBIYHCIICHUE MIPOU3BEACHUI U CYMM; ONPEEIICHUE ONPECIUTENS U paHra MaTpulLl.
6. Brruucienue Hysnel QyHKINUNA OJHON TIEPEeMEHHOM.
7. OrmpeneneHrue MakcUMymMa ¥ MUHUMyMa (QYHKOUM OJHOW M MHOTHUX
NIEPEMEHHBIX.
8. Pabora ¢ monnnomamu. HaxoxaeHue Bua MOJMHOMA 110 SKCIIEPUMEHTAIbHBIM
JTAHHBIM.
9. PemaTenu, HCTONb3yeMbIe TIPU pemieHIH TU(GEepeHITHATBHBIX YPaBHEHHA.
10. OcHoBHbIe KoMaHabl Matlab s pemenust nuddepeHnnaNTbEHBIX ypaBHCHU.
11. Ilpumepbl TOCTPOSCHHS HMHUTAIMOHHBIX Mojeneid. OCOOEHHOCTH CO3/IaHMS
BUPTyaJIbHBIX Mojieneit cpeactBamu Simulink cuctemsr Matlab.

7. YYEBHO-METOJAUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCHUATIIMHBI (MOIYJIST)

OcHoBHas1 IuTEpaTypa

1. ba3zoBble pa3aenbl MmaTeMaTHky st OakanaBpoB B cpene MATLAB [DnexkTpoHHbIH
pecypc] / K. 3. IlnoxornukoB. - M.: Hudpa-M; By3zoBckuil YueOHUK;
Znanium.com, 2014 - 571 c. - ISBN 978-5-16-102366-2 (online).
http://znanium.com/catalog.php?bookinfo=496199
2.IlnoxotnukoB K.D. Berumcnutenbasie MeToAbl. Teopus U MpakTUKa B Cpeie
MATLAB: xypc nekuuii. YueOHoe mocoodue. . - M.: Uudppa-M .2013. 496c¢.(anekTp.
pecypc http://www.studentlibrary.ru/book/ISBN9785991203548.html)

3. Mpuknaanasie nHGOPMAMOHHBIE TexHONIOTHU: YuebHoe nocobue / E.JI. @enorosa, E.M.
[ToptHOB. - M.: HJ DOOPYM: HUI[ HUHDPA-M. 2013. (Dnekrp.
pecypchttp://znanium.com/catalog.php?bookinfo=392462 )



http://znanium.com/catalog.php?bookinfo=496199
http://znanium.com/catalog.php?bookinfo=392462

JlonoJiHuTe/IbHAS JIUTepaTypa

1. bapabanose H.H., 3emckoea B.T. PacueTbl XUMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB B
cucteMe MATLAB. Yu. Iloco6ue. ['oc. yH-T. Bnagumup. 2011. (6uba. Bal'V).

2. MATLAB R2006/2007/2008 + Simulink 5/6/7. OcHOBBI NpUMEHEHHS. [DJIESKTPOHHBINA
pecypc] / B. II.  [IpsSKOHOB. - M : COJIOH-ITPECC. 2008.
(http://www.studentlibrary.ru/book/ISBN9785913590428.html )

3. Crarucrtuyeckue MeToAbl 00pabOTKM IKCIEPHUMEHTATBHBIX JAHHBIX C HCIOJIb30BAHUEM
nakera Matlab: Yueonoe moco6ue/®.M.Kapmanos, B.A.OcrpeiikoBckuii - M.: KYPC,
HUI] UHDPA-M. 2015. (http://znanium.com/catalog.php?bookinfo=508241)

IIporpammHoe oOecnieueHune

CTyneHThl TOJB3YIOTCSI pa3paOOTaHHBIMU TPENoJaBaTesIMU IPOrpaMMaMH HITH
COCTAaBJISIIOT CaMH TPOTPAMMBI ISl PEIICHHs TIOCTaBJICHHOW 3amadu. Bce mporpammbl
coctaBisAoTCs ¢ momouneio cucteMbl MATLAB. OueHb mIMPOKO UCIONIB3YETCA OJHO U3
pactmupernii cucremMbl MATLAB SIMULINK, mo3Bosnsromiee CTpouTh BUPTyaJIbHBIC
MOJIETTH TIPOIIECCOB.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JANCIUIIJIMHBI

1. Kommnsrotepnsiii knacc Ha 10 IIDBM
2. MynsTUMeIUiHBIC CPEACTRA.
3. Cnaiapl-JeKIuu.


http://znanium.com/catalog.php?bookinfo=508241




I[Iporpamma cocrasiiena B cooTseTcTBHH ¢ TpeGoBanusiMu GI'OC BO 1o HanpasieHHO
18.03.01 Xumuyeckas TeXHOJIOTHUs

= -
PaGouyro nporpammy cocrasuil  goreHT kadbeapsr XT - ”/{/( 3emckona B.T.
Y10 IpOTpamMy eneico

» /, 17
Penensent : ['enepanbupiit qupekrop OO0 «Anbbacucremsrs //o¢ <</~ Tloranos JIA.

[Iporpamma paccMoTpena u ofo0peHa Ha 3aceqanun Kadeapsr XT
npotokon Ne _7 ot__ Z-€£2016,poxa.
3aBeayrouuii kadempoit //,7 10.T.IlanoB

=

Pabouas nporpamMma paccMoTpena W 0100peHa Ha 3acelaHuH y9eOHO-METOIMICCKOH KOMUCCHH
Hanpasiaenusi_18.03.01 Xumudeckas TEXHOJIOIHS

npotokon Ne 7ot Z2€9, 2016107a.

[Ipencenarens KOMUCCHH // ~ IO.T.Ilanos




JIMCT IIEPEYTBEPX/JIEHUSA

PABOYEN IMTPOTPAMMBI TUCIHUATIIIMHBI (MOYJIST)

[Iporpamma nepeyTBepKIeHa:

Ha Y4eOHBII
roja.

Ha Y4COHBII
roja.

Ha Y4eOHBII
roja.

roJ. [IpoTokon

rOJ. [IpoTokon

rOJ. [IpoTokon

3acCaaHus

3aBenyronuii kadeapoit

3acCaaHus

3aBenyromnuii kadeapoit

3acCaaHus

3aBenyronuii kadeapoit

kadenaper  Ne
kadeaper  Ne
kadeaper  Ne
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oT

oT



