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1. OEJHU OCBOEHMSA JUCTHHATIIMHbI

Leabio ocBoennss THCHMIIMEBL «MoJjenupoBaHHe 3HEPro- H pecypcocheperarinux
[IPOTECCOB B XHMUYECKON TEXHOMOTHH, HEQTEXUMUH H GHOTEXHOMOTHHY SIBISETCA  HayYHTb
CTYIEHTOB!

* MPUMEHATE OCHOBIIbIE IPHEMEI 00paboTKH IKCIIePHMCHTAILIEIX JaHHEIX;

* HCLIOJE30BATL BO3MOKHOCTH BBEIYHCIHTENLHOH TEXHMKH M HOBHIX KOMIIBKOTEPHDIX
FeXHOJIOrMH MPH PELICHAN TEXHOMOTHYECKHX 34144,

* COCTARMATE MATEMATHUCCKUE MOICITH KOHKPETHBIX TeXHOIOTHICCKHX IIPOLECCOD.

31091 0CBOEHHS M CIHTIIHHL
B nporecce n3yuenus AHCHMILIMHBL CTYIEHT JOBKEH OCRONTD

® OCHOBHBIE IOHATHA H OHPCAGIEHMI: O XHMHKO-TEXHOIOTHYECKOH CHCIEME,
MATEMATHICCKOH MOoZeny u GJI0YHOM METOIE MOEIHPORAHNS,

* npuMenenne OBM M HOBEIX KOMIBIOTEPLLIX TEXHOJIOMMH TPH  BBITOIHEHUM
TEXHOIOIMYECKHX PACYCTOB ISl KOHKPETIBIX MPOIECCOB.

2. MECTO AUCIIMIUIMHLI B CTPYKTYPE OIIOI BO

Hucrmnuuna «MojenupoBarze 9Hepro- i pecypeocGeperalomux mporeccoB B XHMHUECKOH
TEXTONOTHH, HePTCXIMHY M OHOTEXHOJIOTHIY BXOAUT B GA30BYI0 YACTD JIHCITHILIHH TOATOTORKA
0aKallaBpOB HAIpaBNeHHs «IHCPrO-H pPecypcocOeperalomiue MpoLeccsl B XMUMHYECKOH
TEXHOIOTHH, HePTEXUMHUH U OHOTEXHOIOIUH ».

Hacrosimmii Kype tpefyeT 04O TORKH O JAMCLIMITTHHAM:

*  MaTeMaTHKa;

*  wHDOpPMATHKA;

®  [IPOLECCH U AlNAPAThl XUMHUYECKOH TEXHOIOMHH;

VsyueHue AuCIUIUIMHBI Jla€T BO3MOKHOCTL CBOGOHO HCHONL30BATH COBPEMCHIIbIE
HUI(DOPMALMOHHBIE TEXHONOTHU [IPH M3YUCHUM APYTMX IMCLMIUTHH M JAeT HABBIKE paboTsl ¢
KOMUBLIOTCPOM KaK CpeiCTBOM YHPaBIenus HH(popMarueii,

3. KOMIETEHIIUM OBYYAIOLETOCS, ®OPMAPYEMBIE B PE3YJILTATE
OCBOEHMSI JIUCLIUATLTHHBI

B pesynbrate u3yuenus JAHHON JMCIHTIIMEBL 08y arOITHIICS IOIKEH

IHATB! CTATHCTHYECKHC METONLI MIAHHPOBAIIUS DKCTIEPHMEHTATRHEIX HCCISAORAHUI U
00paboTKH HMX Pe3yIbTATOB; TOCTPOSHME W AHATIH3 OMITHPHUSCKAX MOJeNeli: CTpaTeruio
OPraHH3allii  ONTHMAILHOr0 3KCIEePHMEHTA; OCHOBHBLIE METOAL! ONTHMH3ALHH XHMHKO-
TeXHOIOIHYCCKEX TIPOTICCCOB; METOMBl MATEMATHYECKOI'O MOJCTHPOBAHKS B OITHMM3AIHH W
HPOCKTHPOBAHHK MPOIECCCOB XUMHUYECKOH TEXHOMOTHH M OWOTEXHOIOLMM, OCHOBLLIE MOE.1d
CTPYKTYPBL IOTOKOB TCTIOOOMEHHBIX U MACCOOOMEHHDIX IIPOIECCOB; METORI HAEHTH(HKAIHY
HdpaMeTpoB MOJCIH U METOB! YCTAHOBJIEHUS aflCKBATHOCTH MOIENH; HelpoceTeBoil momxo i k
MOJICIHPOBAHHIO TeXHOTOrngeckux mpoueccos;(ITK-3, TIK-15,I1K-16);

YMCTL:  OCYILECTBIATE HAEHTH(OHKALMIO MapaMeTpoB  MaTeMarHyeckoll  Mopgenw:
MOJICIUPOBAHNE, ONTHMH3ALKK) H TPOESKTHPOBARME INPOLECCOBR XHMHUYECKOH, He(rexuMun
duorexnonorum;(TTK-16);

BJAICTE:  MCTOTAMH MAaTCMAaTHYeCckol CTATHCIMKH Ul o0paGoTKH  pesyasTaTos
AKTHBHEIX M MACCHBHBIX OKCICPHMEHTOB; TMaKCTaMM NPUKIAJHLIX  [POrpaMM 14
MOCIHPOBAHUA XHMUKO-TexHOTorAYecKux npoueccos.(I1K-3, TK-15, TTK-16).

B mponecce ocsoenus mammOi JMCHMIUIHHBL CTYfeHT (GOPMHPYET U HEMOHCIPUDYCT
CIICAYIOUTNC KOMITETCHIHM



CIOCOOHOCTL HCIONB30BATh COBPEMEHHBIE HHIOPMAIMOHHEIE TEXHOIOIHY, TTPOBOJHTE
06paboTky HHOOPMAIIHHE ¢ HCIONL30BAHNCM NPUKIAIHEIX IPOrpaMM H 6a3 JaHHBIX Ui
pacyera TeXHOJIOIHYECKHX NapaMeTPoB 000PYICBAHNA U MOHMTOPHHIE IPHPOIHLIX Cpejl

(IIK 3);
CIIOCOOHOCTR

crocobHOCTE

IaHupoBaTh

MOJEC/THPOBATH

mpombiicHEOoCTH (ITK 16).

IKCIEPHMECHTAJIBHBIC
00pabareiRaTh ¥ AHATHINPORATR TIOMyYeHHRIE pesyabTaTel (ITK 15);

JHEPro 141
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HCCICIOBaAHHSA,
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OCHOBBI MaTeMa-

THYECKOTO MO-
JIeTHPOBAHUS
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3aver ¢
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COJEPKAHHUE JIEKIITMOHHOI'O KYPCA

Tenma Ne 1 Bpogunas aexuusi. OcCHOBHEBIE MOHATHS
HOHHTH}{ O MareMaTH4eCKOM MO,_"IQHH]JOBH.HHF[_. O XHMMHKO-TEXHOJIOIHYECKOM 11}301],6(}(165
XUMHMKO-TEXHOJIOIHYECKOH CHCTEME, CHCTEMHBIH II01X0J K aHAIN3Y MATEMATHYECKOH MOJeNIH.
Yro Takoe MaTeMaTHUSCKas MOJIeIb.

Tema Ne2. Ocnosbl nporpammupoBanns cpeacrsavu Matlab
Obwmue ceemenns o cucteMe Matlab: 3amyck cHCTEMEI, TOHATHS o (paiiax-crcHapHIX H
daitnax-Qpyuxuusx; o0mas XapakTepucTHKAa THIOBBIX (yHKUMil cuctembr Matlab; pabora
Matlab B koMaHIHOM pEXKHEME H IPOTpaMMAax

Tema Ne3. I'paduucckan Bu3yam3auus Bbluncienuii B epeite Matlab.
Onepauu ¢ BeKTOPAMH H MATPHIIAMH
JByxmepias 1 TpexMepHas rpaduka; oopMIcHHe M KOMOWHHPOBAHNUE TPadHKOB.
Cozpannc JHHEHHEIX MAacCHBOB DABHOOTCTOALIMX TOYEK, CO3LAHHE MACCHBOB M MaTPHII
CIYHaRHBLIX HHCEN pPaBHOMEPHO H HOPMABHO pacTpefelleHHEIX; KOHKATeHAIlMs MACCHBOB;
BEIYHC/IEHHE TPOH3BEICHIH H CyMM; OLPE/Ie/IeHIEe OLPELeIUTENd i PaHra MaTpHLl

Tema Ned, UnesreHHBIe MeToABI H 00paloTka JaHHBIX
Pemenue cuctem NHMHEHHBIX anredpaHdecKux YPABHEHHWI; BbIYHC/ICHME HYyJeH (yHKIHi
OIHOIl TICpeMEcHHOM; ompejerneHHe MaKCUMyMa W MHHAMYMa (YHKIHH OZHOH M MHOTHX
TepeMeNbiX; BBIYHCIEHHE KOpHEH MOTHHOMOB; BLIMHCIEHHE TIONHIIOMOB; TIaX0JKIele
MWHUMAIBHOIO ¥ MAaKCHMANBHOTO RICMEHTOB MACCHUBA; HAXOKICHUE CpellMX 3Hadendi u
CTaHJAPTULIX OTKIOHEHHIT MACCHBOB; BRITHCIEHNE KOAD(OHITHEHTOB KOPPETAIHH



Tema Ne 5. Pemenne quddepermaisHpIx ypaBHeHuii
YIpapasionye cTpYKTYPEL S3BIKa IporpamMyuposauns Matlab; ananoroesli BBoA-BLIBOST
IMAHHLIX; OCHOBHEIE THIILI pewiateneli OOBIKHOBCHHBIX AH(GGCPCHIHATLHLIX YPABHCHMH;
npapuia cocrasnenus M-dyrkmmi.

Tema No 6. Buzyansnoe mojiesinporanue epegersamu Simulink
[locTpoelne nMUTAITMOHERIX MOZeNet, HX 0coBeNUIIOCTH U peatH3alms.

Tema Ne 7. Teopernueckue 0CHOBBI MATEMATHYECKOT0 MOIETHDOBAHIA
Texuogornuaeckas cicTeMa, ¢¢ OCHOBHBIE MAPAMETPLL BiodHbIH METO,1 MATEMATHYECKOL0
MOJIENMPOBAHNA; OCLOBHAIE 3aKOHBI, HCIIONB3YEMbIe LIPU CO3IAHUH MATEMATHUCCKAX OTHCANM
00BEKTOB; THMOREIE THIPOIMHAMUYECKHC MOJICIH CTPYKTYPEI IIOTOKA BELUECTEA B CHCTEMAX.

Tema Ne 8. Maremarndeckoe MOIEJIHPOBAHHE PCARTOPULIX LPOLECCORB

OcHoBHBIC 33KOHOMEPHOCTH, HMCIONB3YEMEIE TpPH OMHCAHWH KHHETHKH XHUMHUECKHX
peaxIvi, THIlLI XUMWUCCKHX PeaklWi: 110C/le[]0BaTe/ILHbIE, MapajyicIbHEIC, pa3BeTBIICHHLIE,
OMHO H MHOMOCTaJHHHEIE; MaTeMaTH4YeCKOe OMHCAHHC peakTopa HEeTIPephIBHOTO JIeHCTBHS,
TIEPUOAUMYECKOTO IelcrBus.

Tema Ne 9. OcHoBBI CO3IaHHS CTOXACTHYECKIIX MATEMATHYECKHX OMHCAHHH
OOWwHi BUT CTOXACTHYECKMX MATEMATHYCCKUX omucaHmif, [TaccuBHLI IKCLIEPHMCHT,
COCTABIICHMC TUIAHA [IACCHMBHOIO OKCMEPUMEHTA. 00paboTxka  pes3yiihraron  MacCHBHOTO
OKCIIEPUMENTd METO0M HAMMEHBLIIMX KBAApaToB. AKTHBHEI skcriepument. COCTaBiIcHUE
ONMTHMATLIIOIG MUIaHa aKTHBHOIO JKCIIEpUMEHTA cpecTRamu Matlab. Pacuer kosdwpunmenton
perpeccun cpeacteamu Matlab M OLCHKA aIeKBATHOCTH I10JYYEHHOIO MATEMATHUECKOTO
OIHCAH U,

Tema Ne 10, Teoperuyeckue 0CHORBI CO3AAHUST TETCPMIHHPOBAIILIX
MATEeMATHHECKHX OIHCAHUIT
OCHOEHBIC 3aKOHbL, HCUO..'IbQinMB]C IpH co3dallin ACTCPMHHHPOBAHHBIX MaTeMaTHYeCKHX
onucaHuil. BHIBI THHOBLIX BO3MYIIEHHH W QYHKIEH OTKIMKd Ha 9TH  BO3MYILEGHHA.
WaeHTHhUKAIHS TeTEPMARIPOBAHHBIX MATEMATHICCKHX OIIHCAHMIL.
MatemaTnueckue onucanus TEMTOOOMCHHBIX TIPOILECCOB, [POLIECCOB pa3felcHHs H
JIPYTHX JHEPro-u pecypcocheperalounx NpoLeccoB B XMMUYECKOH TeXHOIOTHH, He(TeX MUK 1
OHOTEXHOTOTHH,

JABOPATOPHBIE 3AHATHSA
JTaGoparopitie paboTel BEIMONHAIOTCA Opuranoii cryuentos 2-3 ucnoreka. CryleHThl
BBINOILAIOT — nabopaTopuble paloTel B COOTBETCTBHM € TeMATHHECKHM MIaHoM Kypea. Bee
paborer BeImonHAIOTes Ha IBM. Temsl pabor Boinonusiores GpoHTATEHO. HO TPENosaBaTenh
JIACT pa3HBIC BXOHbIE JaHHBIC OPHTaje CTYASHTOR,

Templ 1aboparopHeIX pabor (5 cemectp):

1. T'papuueckas Bu3yanm3anms pacdcTHHIX JaHHBIX ¢ UCLOJIB30BANHEM KoMaHI «plot»,
«mesh», «contoury».

2. HaxoskjneHue KOOPJMHATEL HY/IS UM MHHUMYMA (DYHKIHH OHOH II€peMEenHoi;
HaXOoeHHE MHHHUMYMa [by]:.ll(].[l/IH MHOTHX HMEPEMEHHBIX.

3. Pewenne cucreM juneinpix anrebpantuecknx ypasienuii cpeacteamu Matlab.,

4.Pewrcnne cucreM HeMHHCHHABIX anreGpandeckux ypasHeHH il cpeacreamu Matlab.

5. Pabota ¢ monmMHoMAaMu.

6. Pewnenye cuctem 0GLIKHOBEHHBIX AHMDEPSTIHAILILIN YPABHERNI,

7. TlocTpoenue HMUTALHOHHEIX MOJle/Iell KOHKPETHRIX 3a1a4 XHMHUYECKOH TeXHOIOTHH.



Temol 1aGopaTopHbix pabor (6 cemecTp)
1. VccnenoBanue BIMsIHUS CEKITHOHMPOBAHKS ANNapara Ifa  HHTCHCHBHOCTE ePEMELIHBAHHA.
2. Wcenenopanye paboThl AllLAPATA HCANLLOTO CMEIIEHUS (HICATBHOIO BEITCCHEHHS ).
3. MareMaTH4YeCKOC MOJIEIMPOBAHAE W PACHeT alllapaTa ¢ 3acToHHOH 30HOH
4. MaTeMaTHUeCKOE MOJIEIMPOBAHHE PEAKTOPHOTO TIPOIIECCA HEMPEPHIBHOTO H MCPHOAHYECKOTO
NefCTRUA.
5. ARTOMATM3MPOBAHHOE NJAHMPOBAHHE 3KCHEPHMEHTAa M 00paloTka JKCICPAMEHTATLHBIX
IAEHEIX C LEIBH0 MOJIyYeHHs MATEMaTHYECKOTO OUMCAHHS B BHJIE YPABHEHHs PETPECCHH 2-I0
NOpAJKa.
6. MaTtemMaTHuecKoe MOJEMUPORAHIE U PACTET KOHKPETHBIX TCXHOILOTHHECCKHX MPOIECCOB.

5. ObPA3BOBATEJIBHBIE TEXHOJIOTI'MN

[pu mpoBeneHUH JAaBopaTOPHBIX 3AHATHII CTYISHTAM NPEJIaracTes:
. TIpUMEHEHME KOMIIBIOTEPOB, MCIIOMB30BAHME OOYYAIONMX NPOrpaMM, HOBBIX
KOMITBIOTEPHLIX TEXHOTOTHH [/ PEIIeHH TOCTABJIEHHBIX 38/1a4;
-  MEEKIUCIHILIALAPHOES O0yUeHHe — HCIOJR30BaHME 3HAHMH W3 pasHbix oblacTel, ux
rPYIIMPOBKA H KOHIIEHTPAIlMd B KOHTCKCTE KOHKPETHO! peluaemMoii zaaqn;

*  OrepeiKaroIasn CAMOCTOATEC/ILHAs paﬁo‘ra — M3Y4YE€HHE CTYJACHTAMH HOBOI'O
MaTepHana g0 ero H3J0KCHHA NMpenojaBaTclicM Ha JICKUHHA W APpYyTHX ay U TOPHBIX
3aHATHAX.

Takum oOpazom, Ha UHTEPAKTHRHEIE (DOPMBI H3YUEHHS TAHHOH JUCIMIUIMHEL HPHXOLHTCA
79% 0061mero KonM4ecTsa ayIHTOPHBIX YaCoB.

6. OLIEHOYHBIE CPEACTBA AJISI TEKYIIEIO KOHTPOJIA Y CITEBAE-
MOCTH, MPOMEKYTOUYHONH ATTECTALIMU 11O UTOTAM OCBOEHHST
JUCHMIIJIMHBL U VAEBHO-METOJUMYECKOE OGECHEYEHHUE
CAMOCTOSITEJBHOM PABOTbI CTYJEHTOB

Tekymmit KOHTPOIL 3HAHWEA CTYISHTOR npoBosdtes 3 pasa 3a cemectp. [IpomexyTouHas
aTTecTaluda 1Mo HTOraM OCBOeHHA JTHCITHILIHHEIL 5 CEMECTP — IK3IaAMCEH, 6 CEeMECTp — 3a4eT C
OLIEHKOH.

3 cemecTp
JIst TekyLIero KOHTpoJid CTYACHTaM I1Pe/ULaraloTcs TeCThl:
PefiTuHr-KoHTpOIB Ne 1

Kak onpenensercs B cucreme MATLAB cTpoxa xoMmeHTaphesn?
- cUMBOJIOM «%o»
- CHMBOIOM  «1»
- CUMBOITOM «!»
2. Kax oTnmuuTs moae penakTopa ot pabodero mpoctparctsa MATLAB?
- B peJlakTope HyMepyeTed cTpoka 1,2,3 1 T.1., paboyee NPOCTPAHCTBO — Kajaas CTpoka
HaYWHAeTCs] CHMBOIIOM - »
- pabouee TPOCTPAHCTBO — KAKIAs CTPOKA HAUMHAETCH CHMBOJIOM - %0, 8 B pelakTope —
uudppamu
- paBoyee NpPOCTPANCTBO — Kak1as CTPOKA HAYMHACTCS CHMBOIOM - %, a B PEJIAKTOPE — »
3 Kaxoii xomangoii MATLAD Brmonasercs pacueT koadhuinenros noInHoMa?
- polylit()



- polival()
- roots()
4. Kakoit komangod MATLAB BbINMOnHASTCs BEIMHCICHAE TTONHHOMA?
- polyfit()
- polival()
- roots()
5. Kaxoii komamnoit MATLAB paccuHTEIBAFOTCS KOPHY [TOTHHOMA?
- polytit()
- polival()
- roots()
6. Kakas Qynxuus MATLAB no3BoJseT NOCTpouTEh IpadrK B TOTAPHOM cHcTeMe KOOpIuHaT?
Plot()
Polar()
Subplot()
7. Kakast pyuxums MATLAB mozBoseT noctpouts TpeXMepHEt rpaduk
Plot3()
Polar()
Subplot()
8. Kaxoit Bexrop Hammcan: c= [4;5;8]:
- BEKTOp-cTONOEI]
- BEKTOP-CTPOKA
- MaTpHIa
9. Kaxoii Bextop nanucan: ¢=[1 2 3 4];
- BEKTOp-cTodew
- BEKTOP-CTPOKa
- MaTpHIA
10. Kakoii 6yaeT oTBeT mpu 3anucu: ¢=1:2:107
1.3 579
-12345678910
= 133 599 11

PeiiTunr-koaTpoae Ne 2
1. Kakas xomanga cacteMsl MATLAB HaxomauT MEHUMYM (DYHKITHK OJTHO¥ MTepeMeHHON?
fiminbnd()
fmin()
fminsearch()
2. Kakas komanja cucreMbl MATLAB HAXOMHT MHHUMYM (DYHKIUYU HECKOJIBKHX
[epeMeHHbIX?
fminsearch()
fmin()
fminbnd()
3. Uro o3naqaer ¢yuxuuns solver cueremsr MATLAB?
- peIaTensk, ¢ MOMOIIBIO KOTOPOro permaetcs AuddepenlualbHOe ypaBHCHHE
- MeToA perueHus A4 QepeHHaibHOIO YPAaBHSHHS
= TOHYHOCTE PCLICHHA
4. Kaxkoit sexktop Hammcan: ¢= [4;5;8];
- BEKTOP-CTOMOCTT
- BEKTOP-CTPOKA
- MaTpuLa
5. Kakoit sexTop Hanucan: c=[1 2 3 4];
- BeKTOp-cToNden
- BEKTOP-CTPOKa
- MATpHIA



6. Kakoit Gynet otBer npu 3aricu: c=1:2:107
~13579
-12345678910
= 1357911
7. Kaxk B cucteme MATLAB o6o3HauaeTes paBeHCTRO?

9. Mus naxoxaenus kopaei CJIAY B cucreme MATLAB ucnonbiyercs.
- TeRoe JeNTeHUE MaTpuI] «\»
- [1paBOC OCJICHHE MaTpuly ((/))
- IPOU3BEAEHHE MATPHIT «*»
10. C nomowwelo kaxoi komaunsl MATLAB paccuntriBatoTes ko3(hGULUMEHTE B ypaBHEHHH
perpeccuun?
- regress(x,y)
- corcoef(x.y)
- mesh(x,y)

Peiirnur-xonrpous Ne 3
1. Uem oTnmuaeTes datin-Gynxnua ot Script-gaira?
- hair-QyHKIHS HaurHaeTes ¢ KoMaHIs! «functiony
- (haif-(pYHKITHA HAUMHACTCA CO CTPOKH KOMMEHTAPHS
- haii-(pYHKIHSA HAYUHASTCS ¢ TEKCTa LPOIPAMMEL
2. K kaxoMy BHIy IpHEBOASTCS TH(OEPEHIMATILHBIE YPARITEHS S PEIICHHS UX B CUCTEME
MATLAB?
- & thopme Korm
- K areOpanyuecKuM ypaBHEHUIM
- 1Ie M3MEeIsI0TCA
3. Kaxue xomangel MATLAB I03B0IMIOT TIOCTPOHTE TPEXMepHLIe Tpadukn?
- plot3(x,y, 1), mesh(x,y.f), surf{x.y,f).
- plot{x,y.f), mesh(x.y,f), surf(x.y.D).
- plot(x,y.f), meshgrid(x,y.f), surf(x.y.f)
4. Kak obosnauaerca B 00L1eM By perraTtent Ta(depeHunalLuLX YPAaBHCHHH B CHCTEME
MATLAB?
5. Uem otnmvaetes Script-ain ot daiti-pyuxuuy ?
- Script-daitn HauMHaeTCs €O CTPOKH KOMMEHNTAPHER
- Script-thaiin naunnaeTcs co CIpOKH KOMMEETAPHCRE HITH C TEKCTA 1IPOIPAMMEL
- Script-¢aitn naumrnaeTes ¢ koMarael «function»
6. Kakoii maccus Hanucan a=[1 2 3:4 3221 2]?
- BEKTOp-cTONGE
= BEKTOP-CTPOKAa
- MaTpuua
7. Kaxosa pasmepHocts Maccupa: a=[4,2;5,3;3,4]7
-3 2

(SO SO RN
D L

8. Kakast xomanga cucteMel MATLAB Haxogur MUHHMYM (YHKINH HECKOILKHX
TICPCMEHHRTX
fminsearch()



fmin()

fiminbnd()
9. Kaxoit komargoii MATLAB BRITOIHASTCS BRIUHCIEHHE NOIHHOMAT
- polyfit()
- polival()
- roots()

10. Kaxoit komanoit MATLAB BbiionsseTes pacuer koa(puimentoB nommHoma?
- polyfit()
- polival()
- ro0ts()

Bonpocel K sx3aMeny

1. Buibl co3naHHS 0QHOMEPHBIX MACCUBOB. TIpHMepEL.
2. Muoromepnsle MaccuBeL OlpeileeHHe pasMepHOCTH MaccHBa. [Ipumep.
3. lloctpoenye rpauKoB B MONSIPHOK CHCTEME KOOPIHHAT
4.. COCTaBIdrb Script-aiin qnst mocTpoeHus rpadguka GyHKLUK
vl o -X1+5 ¢ HANOKeHueM Ha HeTo Tpaduka y7—x23+2x; ., X1 m3mensiercs ot 0 10 10, %o — o1 0
a0 5 4epes 0.1. Cuenars momHOEe odopMnenne rpaduxa.
5. O6nenunenne rpadukos gepes komangy subplot(m.n.k). Cocrasuts Script-daiin ais
HOCTPOCHUSA rpadukos Gpynknui y1=sin(x), y2=cos(x), y3=sin(x)-cos(x) MpH UIMEHEHHH X OT —
pi 10 pi. OPOPMHTE I'PAdUKH H PACHONOKHTE HX B OHULL PSLLL.
6. Tpexmepnsle rpaduxu, PaceMoTpeTs Bee TPH BYIKLHA.
7.. Cocrasuth Script-hain 1uis noctpoeHns rpadua y = x npu x=0:0.1:5, HanoxuTs Ha 1iero
OKCIEPHMEHTANBHEIC 3HAUCHHSL:
x=0 1 2 3 4 5 ye=012 229 4.1 5, odopmuts rpadukd.
8. Cocranuth Script-aiin pelueHns CHCTEMbI AlreGpanYecKuX ypaBHeHHit Bia

2x1 + 2x3 = 11 0.5%; + x; =4. Cenats BBIBO/L 1A 3KPaH KOPHEH
9. . Cocraputs Matlab-nporpamwy 1yt peenns creTeMsl 1 hepeHITHATBHBIX YPABHCHITT
BHA:

$2040) | o (=15

dr ,

dp,(t
2D | )= 0,(5)
dr : 11py HavaneHaBIX yermorusx: ¢(0) =0, @a(0)
10. CocraBuTsb Script-taiiin 118 HaXxokIeHIS KO3 uUHEHTOB nojuHoMa y=1(x). eclii 3a1aH0;
x 0 1 2 g 4 5 8 7
¥ 0 05 07 09 0% 06 04 02

[ocrponts rpaduk pyHruuy y=f(x) u pacuetsoll dyuxuun yr=f(x) cpencreamu Matlab.
11. Cocrasute Script-thaiiin ajist 00paboTKH FKCIEPUMEHTANBHBIX JAHHBIX € Oy YCHACM
MOTHHOMHMANIBHOM 3aBUCHMOCTH Y1 = f{(X) INd clieyonmx IaHHbIX:

X 0 20 40 60 80 100 120 140 160 180 200

¥E M- 14 143 151 161 171 182 195 200 2001 20
[Toctponts rpaduku Gyskimit ye=f1(x) , yr = [2(x).

3

12. . CocraButsk Script-taitn n daiin-ysxuuo ans pemerns OJTY suja:
e d
& & _ -

dr* dt IIPH Ha4albHEIX yernoswsax y(0) = 1; dy/dt=0;
BBIBO.L IAHHBIX Tpadu4ecKHii,




6 cemMecTp: IIg TCKYUIero KOHTPOIA NpeJIararoTes TECThI

Peiitunr-komrpoans Ne 1.

1. Kakoii MeTOT MATEMATHYCCKOT0 MOXCTHPOBAHUS HCII0Ib3YETCA IPH COCTABIEHHH
MATeMaTHYCCKOro onuecanns?

a. OJIOUHBIA METOT

b. anHamMuyeckuii aHaTH3

C. MCTOM HANMEHBLIIHX KBATPaTOBR

2. Kakne maremMarTudecKHe OMHCANINSL, CTPOATCS HA OCHORe (PYUTAMEHTAJIBILIX 3AK0HOB H
3aKoHOMepHocTeii?

a. anredpamyuccKue

b. cToxacTHUECKHE

C. - ICTCPMUHIPOBAHHBIE

3. Kakue mMareMaTHUecKHe ONHECAHNSA, CTPOSTCH 1A 0CHOBE 00padoTKN
IKCIICPHMEHTATBLHBIX AHIbIX?

a. IeTePMUHHPOBAHHBIC

b. cToxacTuueckue

¢. anrebpandecKue

4, YTo N0o/105KEH0 B OCHOBY COCTABJIEHHSI MATEMATHYIECKHX OlIHCAHMIT?

d. 3aKOHbl MAacCONepe/Iatuy U TeILlonepeIadn

b. sakon ®@ypre

C. 3aKOH COXPAHEHHS BELIECTBA H 3aKOH COXpaHenus SHePTHA B muddepennnamsno Gopye

5. Kakoe nouarue IIHpe: MATEMATHYCCKOE OIIMCANHE HITH MaTeMaTH4YeCKas MOCTE?
a. OJJHO U TO JKC

b. MmaTemaTHuecKas MOIEIb

C. MATEMAaTHYESCKOE OITMCaHHE

6. Kaxoif ocHOBHOI 3aK0H XHMHYECKOH KHHETHKH HCIOAb3YIOTCH IPH OLIHCAHHH CKOPOCTH
XUMHUccKoil peakuan?

a. 3aKO0H JeHCcTRUs Mace

b. zakoH COXPaHCHHS 3HEPTHH

C. 3aKOH COXPAaHEHM BelecTra

7. Kakoii mpuaigm XuMHYecKoH KHHETHKH HCIIOIL3YeTCsl NPH ONHCAHHN KHHETUKH
CJIOZKHBIX Peakimii?

a. MIPUHIIKI PaBelCTBA PeaKkini

b. IpHHIIHI cOOTBETCTBHS PEaxIIHii

. IPHHIIKHI He3aBUCUMOCTEH peaxuui

8. Uro neobxoauMo 3aJaBATL A5 PelleHus 00bIKHORBEHHRBIX TH( PepennuaibubIX
vypaBHeHU#H?

4. HAUaTLHREIC W IPaHHYHRIC YCIIOBHS

b. HauaILHLIE YCIOBUS

C. TPAHUTHEBIE YCITOBHA

9. Yro HeoOX0UMO 321aBATh JIs pentenust g depenHaIbHbIX YPABHEHNIT B 4ACTHBIX
NPOHZBOIHBIX?

. 1aYalbHBIE ¥ TPAHHYHEIE YCTOBHS

b. HAYABHbIE YCIOBU



C. lpalliiHEBIC YCIIOBHA

10. Kakiic B/ibl THIOBBIX BO3MYIEHHIT HCIOAB3YIOTCSI DU HCCTE0BAHHH 00bEKTOB
MOACATPOBALNA?

4. CTYLEHYATOS W MMITYIBLCHOE

b. crynieHuaToe W CHHYCOW/IABHOE

C. HMIIY/JILCHOC H CHHYCOH/IAIbHOE

PeiiTuHT-KOHTPO.IB Nt 2.

1. Yro raKoe MACCHBHLIT IKCIIEPUMCHT?
a. BXOJIHLIe (DAKTOPEI MEHAIOTCS [N00YEPEIHO
b. Bxoubie GaKTOpbl MEHAIOTCS OJHOBPEMEHHO

2. Uro Takoe akTHBHBI 3Kcrepument?
a. BXoAHbIe PakTopbl MEESFOTCA IO0TEPEIHO
b. Bx01HEBIE (PAKTOPLI MEHAKTCA OTHOBPEMEHHO

3. UT0 TAKOE ONBITHI HA BOCTIPOM3BOAHMOCTH (Hapa/ieabHble ONbIThI)?
a. OMBITLL IPOBOIATCA [IPH Pa3NMYHEIX 3HAUEHHAX BXOTHBIX (PAKTOPOB.

b. OTBITEI HPOBOASTES CIYIAHHEIM 00pazoM.

C. OTBITBI IPOBOJIATCA [IPH OIHHX U TCX K€ 3HAUCHMAX BXOHbIX (aKTOpoB

4. Kpurepnii @umepa - sro:

a. KpuTepnil BOCIPOH3BOIUMOCTH SKCICPUMCHTA.
b. kpuTepHil aaeKBATHOCTU

C. KpUTEpUii 3HAYMMOCTH KO3(pPULHUEHTOR.

5. Kakue BHIBI THNOBBIX BO3MYIIEHHIl HCIOJB3YIOTCS TIPH HCCTEA0BANN 00bEKTOB
MOeupoBaHms?

4. CTYHEH4aToe M UMIIY/IbCHOC

b. cryleHIaToC U CHHYCOHAANLI0E

C. HMTTYITRCHOE M CHHYCOMIAJILHOE

6. Mero, Menoab3yeMulil npd pacdere Ko3(WpHUHCHTOB B YPABHEHHIX perpeccun?
a. DIOMHLIA MeTO

b. MeTOJ HAaMMEHLLIIUX KBAJPATOR

¢. MeTo Duiuepa

7. Kakoii MCTO MATEeMATHYECKOI0 MOIETTHPOBAHHS HCII0/IB3YETCH TIPH COCTABJIEIHH
MATEMATHIECKOr0 OIHCAHNS?

a. DIouIILIH MeTOR

b. nrHamuyeckuil anamus

C. METOJ, HAHMEHBIIUX KBaIpPaTOR

8. UTo 1mM0J10k€eH0 B OCHOBY COCTABJIENHS MATEMATHYECKUX OTHCAi?

4. 3aKOHLI MACCONEPSAadH H TeTonepe/1a

b. 3akon Pypoe

¢. 3aKOH COXpaHel s BCIMIECTBA U 3aKOH COXPAHEHHs SHeprun B JuddepeHnansHoi popme

9, Kakoe nousrue ITHpe: MaTeMaTHUCCKOoe OlIHCAHHE WIH MaTeMATHYeCKadn MO,EI',EJIIJ?
da. OJJHO H TO KE
b. MmaTemMaTHuccKas MOULINE



C. MaTeMaTH4YCCKOE OIIHCaHHE

10. Buj ¢TaTHCTHYECKOT0 MATEMATHYECKOr0 ONACALIUS
4. YPaBHEHHE PErpeccHn

0 Qi epeHIHANIEHOE YPABHCHHUE

¢ muddepeHnHaTEHOE YPABHEHHE B YaCTHBIX MPOH3BOIHAIX

PefiTHHr-KOHTPOIL No 3

1. MOJE.J'[]: H/IeaA/ILHOT0 CMeLUeIHs — 3T0 MOJICIb
a. C TPOCTERIMH IdpaMeTpaMH

b.ie COCpeLOTOYECHHBIMHI MTaApaMeTpaMHi

C. C COCpEAOTOYSHHBIMHY TTapaMETPaMH

2. Moaeas uaeaJpH0ro BEITECHEHHH — 3T0 MOJeND
a. ¢ COCPeoTOYEHHBIMH NapaMeTpaMi

b. ¢ mpocThIMH TTapaMeTpaMu

C. ¢ pacHpeIecHHEIMHE TapaMeTpaMu

3. Yro sB/asieTcst mapaMerpaMi sueeunoii Moaean?
a, uncI0 fHeeKk H 00IIee BpeMsl IIPeObIBa A

b. THCH0 AUEEK W cpesiHee BpeMs MpedLIBanus B MUeHKe
¢. 0ObeM amnmapara | ero pasMepsl

4. F-kpupast — 510 dyuruus oTKJIMKA HAZ
a. CHHYCOMJAJILHOE BO3MYLUEHUE

b. uMIIyIBECHOE BO3MYLLEHHE

C. CTYHEHYATOC BO3MYLUEHHE

5. C-xpuBaf — 310 (PYHKUUA OTKIIKA HA:
a. CTyMeH4aToe BO3MYITICHHE

b. cunycouaansHOe BO3MYLIEIHE

C. HMITYJBCHOE BOIMYIIECHHE

6. Uto HeoGX0IHMO 3a/1aBaTh A5 pewennst AuddepcHNHANLUBIX yPABHEHITH B YACTHBIX
MPOU3BOIHBIX?

d. Ha4allblbl€ H 'PAHHUYHBIE YCIOBHA

b. a4aTBEHBIC YCIOBHUA

C. [PAHHTHBIE YCIOBHA

7. Kakoil THIIOBOI THAPOIHHAMHYECKOIT MOTeH IOAUHHAETCH CTPYKTYPA MOTOKA
MaTepuAa B 10He IUIACTHKALNH SKeTpyaepa?

a. TYCCTHOH MOIENH

b. oaHomapamMeTpHYeckoi AU y3HOHHOH MOIETTH

C. MOJRTH HACANBHOTO BbITECHEHHA

8. Kakum YPaBHCHHEM OlUCBIBAETCH ITpoOLECe Harpeea NpeCce-KOMILO3HITHH [IPH 3a/AHHBIX
32KOHAX H3MEHCHHS TEMIIePATYPbI MATPHIIBI U IIyancoHa?

d. YPaBHCHHEM IIE:CTHI.IP[OH&[JHOI’I TEINOIPOBOAHOCTH

b. yparnenuem ®@ypre

C. YDABHEHHCM JIBHIKEIIHA TTOTOKA TeTIa



9. Uto HEOOX0AMMO 3aJaBATE 115 PeLIeHHs 0OBIKHOBCHUBIX Au(depeHIHAIbLHBIX
YpaBHCHHIT?

. HAYANBHBIE M IPAHUYHbIE YCTOBHS

b. HauaNRHBIE YCI0BHS

C. FPAHHYHLIE YCIOBHA

10. Kaxoii MeTo MATEMATHYECKOr0 MOICAUPOBANMSI HCTIOB3YETCS IIPH COCTABICHUM
MaTeMaTHYecKoro onucanns?

a. 0JI0YHBIH MeToA

b. juHaMHIYeckuii aHamH3

C. METOJL HAUMEHBIIHX KBAJIPATOR

KYPCOBAS PALOTA
TeMbl KypcOBEIX padoT BBIIAFOTCS HHIMBUAYATILHO KAWIOMY CTYIEUTY B COOTBCTCTBHH C

ero crienuanuzaunel. Bee pacuets npu BemoaHenun KP nposoastes na DBM.

PexomenayeMple TeME] KYPCOBbIX paboT:

I. Marematuueckoe ONHCAHHE M pAcueT JEHTOUNON KOHREKTHRHOH  CyIUMIIKM
HENpPepBIBHOTO AEHCTBHA ¢ NEPEKPECTHRIM TOKOM (as.

2. MareMaryyeckoe ONMUCAHHE TEIUIOBOMO pPEKHMA JBYXCTAAMAHOTO CMCCHTEILs!

TIEPHOAMHECKOTO ICHCTRHAL.

MaremarnuecKoe MOIENMHPOBAHKE [poLecea HArpeBa IKCTPY3HPYEMOIO MaTEpHATa

B IIEPBOi TeXHONIOTHYECKOH 30HE 3KCTPYUEpa.

4. Maremarnycckoe MOIENUPOBAHHE W pacyuer NpOLecca OXJNaKISHUS JIMCTOB H3
TEPMOTIIACTOB, IOMELLEHHBIX B OXJIALUTEIBHYIO BAHHY

5. Maremarydeckoe MoenMpOBaHHeE TEMIOBOTO pexkuma paboThl 3IeKTPOKalopudepa B
cpene Matlab cpencreamu Simulink.

(5]

6. TenmoBoil pacuer YKcTpyacpa B IyCKOBOM M YCTAHOBHBLIEMCS PEKUMAX.
7. TemmoBoii pactder mpecca ¢ AMEKTPOOOOrPeBoM .

8. Hccnenosanue BIUSHES TOJNIMHEL THCTA ¥ TEMIIEPATY PRI BAHHET OXIKIEH s HA
MaKCHUMAIBHLIH TPATHEHT TeMIIEPaTyPhl, BOZHUKAIOUIHI B M3AETHH.
9. MareMaTHYECKOE MOJIEJIMPOBAHHE [IPOLIECCA HATPEBA IKCTPY3UPYEMOI'O MATEPHANTA B
30HE NIACTHKAIMH IKCTPyIepa.
10. InanupoBanue 1 06paboTka JaHHEIX MALIHHHOIO JKCIEPHMEHTA TPH HCCIICIOBAHUH
Nporecca IoIyueHHs IEHOKapOuao..
11. MoaenupoBalke H TeILIOBO pacyeT TeooOMEHHNKA ¢ PA3THTHBIM TOKOM (a3,
Bee pacuerst BninonHsiores ¢ nomotsto  Matlab-mporpavy wmw cpeneTramm Simulink

cucTeMel Matlab.

Bonpocs K 3a4eTy ¢ onenkoii:

%

2

Yto TaKoe MATEMaATHYECKOE OITHCaHHC OﬁBCKTa, MaTeMarTH4dYecKasd MOOeb,
MATEMATHYECKOE MOOCTHPOBAHHC.

HETepMHH HPOBAHHOE H CTOXACTHUYCCKOC MATCMATHUYCCKOC OTTHCAHHE. Mx TMPEHMYTIIECTRBA
H HEOJOCTaTKH. TE‘;OpST[/l’-lCCKaH Oaza IMpHd COCTABJICHHH ITHX MATCMaTHYECKIMX OLIHMCAHMHA.
OcHOBHBIE 34KOHEL, HCIIOJIB3YCMEIC 1pH COCTAaBJICHHH JACTEPMHHHPOBAHHBIX
MaTEMATHUECKHUX OMUCAUUIA.

b1o4HBbIH METOO  MareMaTHYECKOI'0O MOJJIC/IHPOBAHHA. HEKUM TMMO3HIINA 00BbeKTa
ncenenopanusa. OcHOBHEIE OpomIecehl XUMHUCCKOH TEXHOJIOTHH.

Tuncras ruzpommHaMuyeckas Mojens. Mojeds HIAIBHOTO CMeleHns. Brlon
MaTeMaTHYecKoro onucadug. KoauuecTBEeHHEIE XapaKTepHCTHKH MOJACITH H F,C =
KpUBbIE.

Twunopas ruapogrHaMIdecKad Mogenb. Moaeas uieanbHoro Betecterus. F,C — kpuBLe.



7. TumoBas THAPOTUHAMUYECKAS MOJICTD. Syeeunag monens. F,C — xpuBbie. 1IlpH xakux
YCTOBUSIX SYeCYHAs MOIENb IEPEXOJMT B MOIETR HJEATBHOIO CMCLICHUA HIH
WEaTbHOTO BhITECHCHHAS.

8. Zamucare MO KHHETUKH peakiind A r—i2 B, IPOBOAUMOrO B PeaKkTope HICATHHOTO
CMEIIEHUs] IEPHOAMHYECKOTO eHCTBHA.

R
.I.% 5 A 'y B

0. Zammcare MO KHMHETHKH peakuuH Ky Ko™, upomoammoro B peakrope

HICANBHOI0 CMETICHUS HEIIPEPhIBHOTO ICHCTBHA.

4

K —_ v
10. MaTtemarideckoe OnMcallle PEaKLHH 4 B B PEAKTOPE HENPEPEIBHOIO ACHCTRHI
VB.

11.3amHcaTs MaTeMATAYECKOE OMUCAHUE KUIETHKH PEAKITH BRI
By [
AxrBE S C=D
12. 3amucaTs MaTEMATHYECKOS OITACAHHE KMHETHIH PEaKTIHH BUila
K K3
A—F B+C —B8
K

13.Cocraguts Simulink nporpammy n1s petueHd  AHQEPEHUHAILHOTO  YPABHEHHA,

OTTHCHIBAIOLLETO PEAKIMIO BHIA

K
A+B~ C

14. PerpeccoHHBLH aHAIH3.
15. Kpurepuit @uinepa — KpHTCPHi aleKBAaTHOCTH.
16. TIpoBeeHne TApaJUIETBHEIX OILITOB, O1gHKa OTIRITOB 11d BOCIIPOU3BOIMMOCTD
17. TlaccuBHBIH 3KcmepdMeHT. Ero Heaocrarku.
18. AkTHBHEIH 3xcnepuMeHT. Ero npenMymectsa.
19. Komuporanue BXOIHEIX NEpeMeHHEIX,
20. MeTon MaTeMarH4ecKoro npubMIDKeHIs — METO/T HAaMMELBIINX KBalpaToB.
21.CocTarnenne ONTEMATGHOIO IUTaHa AKTHBHOTO OJKCHEpEMenTa cpencTeamu Matlab.

Pacuer koadhuIMERTOR perpecchy cpencTravmu Matlab.
22. MaTeMaTHUECKOE OLUCAHNE 3eKTPOKaToprdepa.
23. MateMaryyeckoe Onucatie TPSMOTOTHOTO KOIKYX0TpyOuaToro TennoodMeHHNKA.
24, MareMarHdeckoe ONHCAHHS MPOTHROTOUHOID KOKYXOTPYOIaToro Teli006MeHHHKA.
25.MaTeMaTHdIeckoe OILHCAHHE KOKYXOTpyOuaroro TEMmIOOOMEHHHKA € TEPeKpecTHBIM

ToKOM (pas.

CAMOCTOSTEJIBHAA PABOTA

CaMocToATenbHad paboTa CTYASHTOB MPOBOJHTICA B COOTBETCTBHHU C TeMATHUCCKUM III2HOM
kypca. CTyneHtaM BBLIAIOTCS BOTIPOCHL MO K&WJIOH TeME ¢ yKazaHWeM HCTOTHHKOB
wepopMaruy. KOHTponb 3uanuil OCyLUecrBISeTcs B BHAE YCTHOTO OIpOCa TP 3alIUTe
1260paTOPHBIX padoT U IPH MPOXOMKIEHUH NPOMEIKY TOUHOrO TECTA.

Bonpocer 0aa camocmosmensHoil npopatonku;
5-it cemecTp
Temer Nel - 6
I'paduueckas Bu3yaIn3aLus BEMHCAeHH B cpefe Matlab, mocTpoerine rpaduxos B
MOJISPIONA CHCTEME KOOPAMHAT,
2. CrelnuaibHBlC CHMBOJBI, 3IEMEHTapHble anredpaHuyeckHe H apu(MCTHYECKHEe
(hyHEKIHH.



3. @YHKIIUN KOMIITEKCHOTO MEPEMEHHOTO.
4. TpuronomMeTpudeckre U obpaTHbe GYHKINH; HYHKIIUE OKPYTTIEHNUS,
5. OpHOMEpHBIE W MHOTOMEPHBIE MACCHBLI; KOHKATeHAI[Ms MACCHBOB; BERIYHCIICHHC
TIPOHM3BETEHHI H CYMM; OTIpeJlefleHHe ONPEIeIHTEN] U Paira MaTpHII.
6. Bruucnenue mynei GyHKIHN 0OEOH nepeMeHHoH.
7. OmpeneneHne MakCHMyMa U MAHAMYMa (YHKIUHA OZHOH M MHOIHX LEPEMEHHBIX.
8. PabGora ¢ nonuuHomavHd. HaxoxmeHWe BHAZ NOMMHOMA IO IKCIIEPHMEHTAIEHBIM
JTaHHEBIM.
9. Pemartemni, HCIOMB3YEMBIC TPH petneHnl U (epeHITHaTbHBIX YPABHEHHH.
10. Ocnosuble komaHaer Matlab ans pemtenus auddepeHuHaIbHBIX YPABHCHUIT,
11. IlpuMepsl MOCTPOCHHS HMHTAIMOHHBIX Momenelf. (OcoGcHHOCTH — CO3/aHHS
BUPTYATBHBIX Mojiene cpepcTeamu Simulink cuctemsr Matlab.

6-it cemeeTp
Tema No 7.
1. MaremaTuueckoe onucanie U MaTeMaTHIeckas MOAENb: KAKOE IOHATHE [IHPEe H [10YeMY.

2. Texmonoruyeckuii npouece U TeXHomoruIeckas cucrema. CyTh TOro ¥ APYroro MOHATHA.
3. Brnox-cxema MaTeMaTHyecKOH MOJEIH.
4. Knaccudurarus THITOBBIX THAPOAHHAMHAYECKHX MOIEIICH.
5. Ponbk THIpOIHHAMHYCCKON MOJENH B COCTABIEHHH 0OIEro MaTEMaTHUECKOrO OMUCAHHS
CHCTEMEL
Tema Ne 8.

1. OcuoBurie HOCTYIaThl XHMHIESCKOM KHHCTHKH, HCIOJALB3YCMBIC TIPH OIMHCAHWH
XHMHYCCKHX peaKL[Hfl.

2. TewmmeparypHass 3aBHCHMOCTH KOHCTAHTBI CKOPOCTH XUMHUECKOH peakiuu (3aKoH
AppeHuyca).
3. OTmuuwe MaTeMATHYeCKHX OMFCAHHH pEakTopa IEpHOJHYECKOro H HEIPEPEIBHOIO
JeHCTBHI.
Tema Ne 9.
1. Perpeccnonnerni agamus. Yto 3to 3nauut?
2. Kpurepuii Crolojienta — KpUTepHH 3HAYMMOCTH KO()HULMENTOB B  ypaBleHuu
perpeccuu.
3. Kpurepnit @uinepa — KpuTepHi a/IeKBATHOCTH.
4. IlpomeneHre MapaLTeNEHEIX OMEITOR. OIEHKA ONBITOB Ha BOCIIPOH3BOIUMOCTE.
5. Kpurepuit Koxpema. Anroput™ pacuera kputepust KoxpeHa.
Tema Ne 10.

1. Marepuanbubiii 1 Temopoil Gamancel B Iubdhepernnanshoit dopme. Yto n3 cebs
MpeICTARIAeT KakIasd COCTABILIIONIAI HanaHCOoR.

CyTh CHCTEMHOTO TIOJTX0/A K HCCIEA0BAHHIO TEXUOJIOTHIECKHX CHCTEM,

[IsaTe QCHOBHBIX 3TAlOB CHCTEMHOI'O HCCIICTOBAHHA CHCTEM.

Ha uem ocHoBaHno cocraBlieHHe JeTePMAHAPOBAHHBIX MATEMATHYECKHUX OIMHACAHII.
Pexxumbl  paboThl TEXHONOTHYSCKHX M TIPHPOAHBIX CHUCTEM, 4YeM OTIHYAIOTCA
MaTeMaTHYECKHE OMMCAHMS ITHX PEKIMOB.

oW

7. YVUEBHO-METOJUUYECKOE U HHOOPMAIIMOHHOE OBECIHHEYHEHUE
JUCLHUITJTIMHBI (MOAY JLST)

OcHoBHax uTepaTypa

1.06mas  xuMuYecKass TeXHOJIOTHS: BBeJeHHe B  MOJCJAHPOBAHHE  XUMHKO-
TeXHOJOrHYeCKHX nponeccos: yued. mocobue / A.IO. 3akreiiM. - 3-¢ u3a., mepepad. u jgorm. -
M.: Jloroc., 2012 - 304 c.(anextp. pecype: hitp://www.studentlibrary.ru/cgi-bin/mb4.).




2.  Tenmornapapamueckue MOJEIH  ODOPYJOBAHHSI  DJIEKTPHYECKHX  CTAHIMIA
[Onexrpornsni pecype] / Aserucanm A.P., Tlamerxo A.O®., [Mamenko ©.@.. [Tuxuna 7.7
@uaHIIOB A - M. : OUIMATIINT, 2013- 448 el -
http://www.studentlibrary.ru/book/ISBN9785922115186.html
3.Mojenuposanne TeXHONOTHYECKHX H NPHPOAHBIX cHcrem. [loj pex. TO.T.ITanosa.
Yuebroe mocodue — TamGos : M3a-Bo [lepmuna P.B., 2014 ( 6u6n. Bal'Y).

Hdononuurensuas MMTEPATYpa

1. bapabanos H.H., 3emckora B.T. Pacuersl XHMHKO-TEXHOTOTHYCCKHX NPOICCCOB B
cucreMe MATLAB. V. [Tocobue. [oc. yu-r. Bnaaumap. 2011. ( 6ubn. Baly).
MaremaTinuecikoe  MOZEJHPOBAHNE  XHMHKO-TEXHOJTOTHYECKHX  MPOLIECCOB
[Snexrponneti pecype] / A. M. I'ymepos, H. H. Banees, A. M. I'ymepor, B. M.
Emenvsanos.-M.: KonocC., 2008, hitp://www.studentlibrary.ru/doc/ISBNY785953206310-
SCNO0004.html

MATLAB R2006/2007/2008 + Simulink 5/6/7. OcHoBbl npumenenyst. [DneKTpoHHbIii
pecype] / B. I1. JTpsixowor. - M. : COJIOH-TIPECC.2008
http://www.studentlibrary.ru/book/ISBN9785913590428.html
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Iporpammuoe obecneuenue

CTynentsl moTB3yIOTCS  pa3spaloTAHHLIMH — TIPENOJABATENSMH  TIPOTPAMMAMH MM
COCTARILIIOT CaMHM IPOIPaMMBI I DPELICHHS IOCTABIEHHON 3amadd. Bee mporpammebl
COCTARIAOICH ¢ TOMOLILI0 cHCTeMBl MATLAB. OdeHr wWHpOKO HCHOIB3YETCS OJHO H3
pactupeHnit cucrembl MATLAB SIMULINK, nosBoisifomee cTpouTh BHPTYAILHBIE MOJICTH
TIPOLIECCOB,

8. MATEPUAJIBHO-TEXHHYECKOE OGECTIEYEHUE JUCHUNJIAMHDI

1. Kowmmsrorepnsiii knace ua 10 [13BM
2. MynbTHMeIUITHEIS CPECTBA.
3. Cnaiigsl-Iexuu.



[IporpaMma cocTasiena B coorsercTeny ¢ Tpebosanuavu GI'OC BO 1o HanpasieHuIio
18.03.02 BHepro-u pecypeocdeperarolye mpoIecehl B XUMHISCKON TeXHOJIOHH.
HeQTeXUMHUU U OHOTEXHOTOTHU

PaGouy1o IIporpamMmy coCTaBrI__JoNeHT kaheapst XT 3/3}«{(:?(03'3 Bl
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Penenzus
Ha paotyo MporpaMmy JHCHANIHHL «Moge posanne YHepro-1 pecypeocdeperarmmux
IPOLCCCOB B XHMUHECKOT TEXIL0J0rHH, HedyTeXnMIH 1 DHOTEXHOJIOTHID L1H fakanaRpon
nanpapIcans 18.03.02 «Inepro-u pecypeocieperaoune NpoLECChl B XHMHICCKOH
TEXHOJIOTHH, HepTEXHMUH U GHOTEXHOIOTHI 0410l Gopmbl 00y uenus
noenta 3emckopoii Bamentunsr TumodeeBHbl

Ha peleH3upoBaHHe pejCTaBIcHa padodas nporpaMMa JHCIHILIMEEl «Moenupoarye
SHEPTO-M  pecypcocBeperaommx IPONecCoB B XHMHYECKOH TEXHOTOTHH, HCTEXHMHUH H
GHOTeXHOMOrMMy 1y GakantaBpoR Hanpaienus 18.03.02 «Duepro-m pecypcocheperaiomiue
[IPOLECCEl B XHMHYECKOH TeXHOIOrHM, HE(TeXUMHH H OUOTCXHOJOTHH» OHIION thopmul
oGyuenus gouenta 3emckooil BagerTnun: TuModeeBHEL

B paGoueii nporpavye 4eTko chOPMYTHpOBaHA TETh OCBOCHHUS CTY/CHTAaMu JaHHOM
HMCIAILTAHBL 1 34044, BLUIONHCHHE KOTOPEIX [IO3BOJIACT JOCTHTHYTL 0003HAUEHHYHO ICTE.

B coorserctermn ¢ PI'OC  BO B mporpaMme TICpPeUHCIICHBL KOMTCTEHIHH, B
bOpMHEPOBAHMY KOTOPLIX YIacTBYET JaHHAas AMCIMTIIHHA. OTPSACICHB! U HETKO COTTACOBAREI C
COOTBETCTBYIOMIMMU KOMITETCHIHAME Pe3yIbTaThl 00Pa3oRaHHsL.

O6beM IMCHMILIMEBL COOTBETCTRYET yueOHOMY IUIaHy HAmpapieHds. TeMardd4ecKui
nnaH  JHCHHILIMHB TPEICTABeH ¢ YKa3aHHEM KOTHUeCcTBa ReeX (POPM BallsiTHil, B TOM YHCIE U
B WHTEpAKTHBHON (OpMe, ICPEUHCTCHBI KOHTPOILHBIC ~MEPONpHATHA  TCKylleh n
MpOMEKYTOUHOH ~ AaTTecTaliM [10 WTOraM OCBOSHMA JTUCIMITTHHBL. Temarnyeckuii nnan
COCTABJIEH NOCTATOYHO MOAPOOHO, YTO [O3BOMAET CICTATH BEIBOJA O TOM, “TO COACpIKAlUE
JMCIHIUIMHEL [IOIHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHJCHLMAM pPA3BUTHI HaykH H
TeXHWKH B OBJNACTH SHEPro-H PEcypcocOeperaloinX MpoLUeccoB B XUMHUECKOH TEXHOIOIHH,
He(hTeXUMUY M OHOTEXHOTIOTHH.

B paboueii nporpaMmme [PHBEAEHEI ONCHOUHBIC CPEACTRA B BUJIE BOIPOCOB K BK3AMEHY.
TECTOB, 110 KOTOPBIM IIPOBOfsTCd peiitury. Bee 910 mospoiseT mpenofaeareiio 00BLEKTUBHO
OLEHHTh PE3YJILTATEL OCBOEHHMA MMCLHIUIMHEL B [IpoHecce W B KOHIC oOyuenua. Jlausl
METOJIMUCCKHE YKa3aHHsi U Y9eOHO-METOAMYECKOe obecrieuende CaMOCTOATENLIOT padoThl
CTYJICHTA KAK HEOThEMIIEMOH COCTABHOMN yacTi 00pa3oBaTEelIbHOIO TIPOLECCa.

B paboucit mporpamme — TpejicTaBieHa  yueOHO-METOAMYECKas  MTCPATypa,
PCKOMEII0BAHHAs ABTOPOM UL M3YYCHHS AMCLHTLIHILL OCHOBHAS, Kolopat dopmupyer
OCHOBHBIE PE3YNLTaThl OOpasoBaHWs W 3asBICHHblE KOMIETEHIMHM, H JONQMHHTCIbHAL,
HeobxommuMas 1A Goree rMy0OKOro OCBOEHYS OCHOBHBIX MOJIOKEHHE QACTIMILMILT H PA3BHTHS
TBOPUECKUX M HHTEJUICKTYaIbHbIX CIIOCOOHOCTCI CTYAECHTOB.

Takum o6pazom, OpefcTaBIeHHas padoyas MPOTPaMMa THCLUIUTHHEL «MoJeinpoBaHue
SHEPro-M  pecypcocOeperaroiux HpoTeccoB B XHMHHYECKOH TEeXHOTOTHH, HC()TEXUMAH H
GuoTexHonoruwy jouedta 3emckopoit B.T., cocrasieHa B IIOJJHOM  COOTBETCIBHH €
rpeboparnamy ®FOC BO m moxeT OBITh HCIIONB30BAHA TPH MOArOTOBKC DaKanarpoB
Hanpasnenus 18.03.02 «DHepro-u pecypcocOeperarolie Npoteccyl B XHMHUCCKOT TeXHOIOIHH,
HeTeXUMIH 1 OHOTEXHOTIOTHE.

Peuensent
TCerepanbibii mupekrop Q00 «AnsdacncTeMb»
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Ne Totanos JILA.
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