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1. OEJIMU OCBOEHUA JTUCHUIIJIMHBI
He.]'lblO OCBOCHHA NTUCLHUIIIINHBI <<MOI[€J'II/IpOBaHI/Ie XUMHKO-TCXHOJIOTUYCCKHUX MPOLCCCOB»
ABJCTCA HAYYUTDb CTYICHTOB!

¢ [IPUMCHATH OCHOBHBLIC ITPUCMBI 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX TAHHBIX;

® JICIIOJIb30BaTh BO3MOYKHOCTH BBIUMCIIMTCIBHOM TEXHUKHM M HOBBIX KOMITBIOTCPHBIX
TEXHOJIOT UM IMpH pCIICHNH TCXHOJOTUUCCKUX 3aaa4,

® COCTaBJIATH MaTCMaTHYCCKHUC MOJICIN KOHKPCTHBIX
TCXHOJIOTHH.

33}13‘11/[ 0CBOCHMUA NUCIUIIIMHBI.

B mpouecCC N3y4YCHUA JUCHUIIIIMHBI CTYACHT JOJI’KCH OCBOUTD:

® OCHOBHBIC IIOHATHA W  OIPCACIICHUA: O XHUMHUKO-TEXHOJOTHYECKON
MaTEMaTHYE€CKOU MOJCIIN, 0J10YHOM MCTOAC MOACIINPOBAHUA,

¢ [IPUMCHCHHUC OBM u HOBBIX KOMIIBIOTCPHBIX TEXHOJIOT UM IIpu BBIIOJIHCHUHU
TCXHOJOTHUYCCKUX PACUYCTOB JJIs1 KOHKPCTHBIX IIPOICCCOB.

IIponeccCcoB XUMHYECKOM

CHCTCMC,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJ'II/IHB, «MOI[GJ'IPIpOBaHI/IG XUMHUKO-TCXHOJOTHUUCCKHUX IIPOLICCCOB»
O6H3HTGHBHYI-O qacCTb.

BXOJUT B

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA 11O JUCHUIIJIMHE

HJIaHI/IpyeMBIe PE3YIbTAThI 06yquI/151 II0 AUCHUIINIMHEC, COOTHCCCHHBIC C IINIaHUPYCMBIMH

pesynbratramMu  ocBoeHuss OIIOIl (komMmeTeHIUSIMH W WHIUKATOpPAMU  JTOCIKHKEHUS

KOMITETCHITUH)
dopmupyembie [Tnanupyemsle pe3ynbTaThl 00ydeHHs O AucUMILIMHE, B | HauMmeHnoBaHue
KOMIICTCHIIN COOTBCTCTBUH C MHAUKATOPOM HJOCTHIKCHUA KOMIICTCHI NN OLICHOYHOI'O
(kom,  coxmepxanue | Muaukarop Pe3ynbraThl o0y4yeHHUs 0 | CPEeICTBa
KOMHGTGHHI/II/I) JOCTHXXCHUA JUCHUITIIINHE

KOMIIETEHIIUH

YK-1. VK-1.1. 3naer 3HaeT: Meroabl  nocTtpoeHus | TectoBsle
Criocoben HOPUHIUIBI cOopa, HMIMPUYECKUX (CTATUCTHUUYECKUX) | BOPIPOCHI
OCYIIECTBIISATh oTOopa u 06001IeHusT | U (UBHKO-XMMHUYECKUX (Teope-

MOUCK, KPUTUUECKUH
aHAJM3 U CUHTE3
uHpopMaluy,
PUMEHSTh
CHUCTEMHBIN MOAX0/
JUTSL PEeUICHUS
MIOCTaBJIEHHBIX 3324

UHpOpMaLnH.
VYK-1-2 Ymeer coot-
HOCUTb pa3HOPOIHBIE
SIBJICHHUS U CHCTEMa-
TU3UPOBATh UX B
pamMKax U30paHHBIX
BUJIOB Iipodeccu-
OHAJILHOM JIeATelTh-
HOCTH.

VK-1-3. Bnageet
HaBBIKAMU HAY4YHOTO
MIOWCKA U MPaKTH-
4yecKoil paboThI ¢
MH(GOPMaLlMOHHBIMU
UCTOYHUKAMU;
METOaMH TPUHATHS
peLICHU.

TUYECKHX) MOJACICH  XHMHKO-
TEXHOJOTHIECKUX MPOIIECCOB;
METOJIbI HJIeHTU(UKALUKA MaTe-
MaTHYECKHX ONMCAHWN Ha OCHOBE
JKCIIEPUMEHTAJIbHBIX TaHHBIX;

yMeeT: HpI/IMeHSITB METOAbI
BBEIUMCIIMTEILHOM MaTeMaTUKUd |
MaTeMaTI/I‘-IeCKOI\/II CTATUCTUKU IJIs1

pelIeHns] KOHKPETHBIX  3ajady:
pacuera, MPOEKTUPOBAHUA,
MOJICTTUPOBAHUS, UACHTU(DUKAIIH
MPOIIECCOB XUMHUYECKOU
TEXHOJIOTHUH;

BJajeeT: METOJaMH MaTeMaTH-
YecKoi CTaTUCTUKU JUIST

00pabOTKH pPE3yJIbTaTOB AaKTHB-
HbIX U TACCUBHBIX JKCIEpH-
MCHTOB, MHNaKETaMW MPUKIATHBIX




MpOrpaMM JUIsl MOJEIUPOBAHUS
XUMHUKO-TEXHOJIOTHUECKHUX

MIPOLIECCOB.
OIIK-2. OIIK-2.1 3naer 3HaerT: AHAJIMTUYECKUE u | TecTtoBbie
Crioco0eH UCToib- | TEOPETHYECKHE YHUCIIEHHBIE METOJIbl  PEIICHUS | BOIPOCHI.
30BaTh MaTeMaTH- OCHOBBI (pyHIaMEH- 3a1a4 npodeccuonanpHoil | KP
yeckue, pu3ndeckue, | TaJbHBIX pa3/ieioB NeSITeNIbHOCTH;
(GUBHKO-XMMHYECKHE, | MATEMATHKH, PU3UKH, | yMeeT: TUIAHUPOBATh U IPOBOIUTH
XUMHYECKHE METOJIbl | XUMUU ¢busznueckue W XUMHYECKHE
st peienus 3agad | OIIK-2-2. Ymeer SKCIEPUMEHTBHI, MIPOBOIUTH
npoecCHOHANBHOM | MCIIOJIB30BATh 3aK0- | 00pabOTKy HX pe3yabTaTOB U
JESTEIbHOCTH HBI, CIIPAaBOYHbBIE OLICHUBATh UX MOTPEIIHOCTH;
JIAHHBIE ¥ KOJIMYECT- | BJajeer: 00paboTKoit
BEHHBIE COOTHOIIIE- uHPOpPMAIMK C HCIOJIH30BAHUEM
HUSI MATEeMaTUKH, MPUKIAIHBIX IPOrPaMMHBIX
(GU3UKY, XUMUH U1 | CPEJICTB JIeJI0BOM cdepsl
pelIeHus 3a1a4y NesTeNIbHOCTH; 0a30il JaHHBIX B
npodecCHOHAIbHON CBOEH  mpeaMeTHOW  obiactu,
NeSATeTbHOCTH MaKeTaMu MPUKIIATHBIX IPOTPAMM
OIIK-3-1 Bimageer JUIL  pacdyeTa TEXHOJIOTMYECKUX
(bU3HYECKUMU U napaMeTpoB 00OPYIOBaHHSL.
XUMHUYECKHUMHU
METOJIaMH HCCIIEA0-
BaHUsl, MaTeMaTHuyec-
KHM anmnapaTrom JJis
00pabOTKH U UHTE-
pIpeTanuu pe3ynbra-
TOB IKCIIEPUMEHTA
MK-2 [TK-2.1. 3HaeT | 3HaeT: METO/Ibl MaTeMaTuyeckoro | TecToBble
CIOCOOCH BBIIBUTATh | METOABI W TPUEMBI | aHallU3a W MOJEIUPOBAHUS, | BOIIPOCHI
TUNOTE3BI U YCTAHA- | TEOPETHIECKOTO W | TEOPETUYECKOTO u | KP
BJIMBATh TPAHUIIBI MX | SKCIIEPUMEHTAIBLHOTO | SKCIIEPUMEHTAIBHOTO
IPUMEHEHUS, IPUMe- | HAYIHOTO UCCJIE- | UCCIIEIOBAHMS;
HSTh METOIbI MaTe- JIOBaHMsI, MaTeMaTH- | yMeeT: IUIAHUPOBATh U BBIIBUTaTh
MaTHYECKOTO aHaJU- | YeCKOro aHaiu3a W | TUIOTE3bI, yCTaHABJIMBATh
3a 1 MOJICJIUPOBAHUS, | MOJECIUPOBAHUS TPaHUIIBI ux MPUMEHEHUS,
TEOPETUYECKOTO U [1K-2-2 YMeer | npuMeHsTh METOJIbI
AKCIIEPUMEHTANFHOTO | BBIABUTATh THIOTE3bI | MATEMATUYECKOTO  aHalu3a U
MCCJIEJIOBAHMUS Ha OCHOBE Hay4yHO- | MOJAEIUPOBaHUS, TEOPETUUECKOTO
TEXHUUYECKOH HH)Op- | U AKCIIEPUMEHTATBHOTO
MaIuH, OTIBITA | UCCIIEIOBAHUSI.
NPEIbIIYIIUX HCCie- | BJIajeeT: METOJIaMHU
JTOBaHHUH MaTeMaTHYeCKOro aHajauza MU
[1K-2-3. Bmageer | merogamu MOJIECIINPOBAHUS,
METO/OJIOTUEN  Hay- | METOJaMu POBECHUS
YHBIX HCCJIEIOBAHUM, | TEOPETHIECKOTO u
MaTeMaTHYECKUM AKCIIEPUMEHTAILHOTO
anmapatoM M KOM- | HCCJIEeIOBaHUS.

NBIOTEPHON TEXHUKOU
JUIS MOJTyYEeHHUS,
00pabOTKH M HUHTEp-
npeTanuu pe3yiib-
TaTOB Hay4YHBIX
HUCCIe0BaHuN




4. OBPBEM U CTPYKTYPA JUCHHUIIJIMHBI

TeMaTH4YecKHi IJIaH
¢opma o0yuyeHusi — ouHass
TpynoemkocTs auciuIuiknHbl cocTaiaseT 10 3aueTHbix equuui, _ 360  dac.

Buner yuebnoit pabotsl, | CamocTosT DopMbI
BKITFOYast eNbHas TEKYIIEeTO
CaMOCTOSTENbHYI0 paboTy | pabora KOHTPOJIS
CTY/ICHTOB YCIIEBAEMOCTH,
< opma
Ne | HammenoBanue TeM u/mnn & ¢op .
3 MTPOMEKYTOYHOU
/T | pa3ieioB/TeM JUCIUTUINHBI ot 0
5 a, é S 5 aTTecTaluu
. o O
© = o = no cemecmpam
Sls |z EiEz 253 ’ v
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1. | OcuoBusie moustus: XTII, |5 | 1 2 6
XTC, MaTeMaTu-4ecKas
MOJICNb
OcHOBBI porpaMMu-

poBanusi B Cpeme Matlab.
OO01ne cBeneHUs.

2. | 'pajuueckass Busyanmza- | 5 | 3 3 6 6 8
uus BeuuciaeHuit. Omnepa-
UM ¢  BEKTOpaMH H

MaTpHUIIaMHU.
3. | Yucnewnsle wmeronsl wu | 5 | 5,7 3 4 14 Peiituur-
obOpaboTka JTAHHBIX KOHTpOIb Ne 1
IKCTIIEPUMEHTA
4. | Pemenue muddepen- | 5 | 9 2 10 6 15
LUAJIbHBIX YPABHEHUU
5. | BusyanbHoe 5111, 4 8 4 10 PetiTunr-
MOJIEITHPOBAHHE 13 KOHTPOITb Ne2
cpeacreamu Simulink
6. | Teoperuueckue ocHoBBI | 5 | 15, 4 8 4 10 Petitunr-
MaTeMaTHYECKOTO 18 KOHTpoJIb Ne 3
MO/JICITUPOBAHHUS
Bcero 3a 5-ii cemecTp: 5 18 36 63 Ix3ameH(27)
7. | MaremaTtnyeckoe 6 (12 |6 8 4 8
MO/JICTUPOBAHUE
PEaKTOPHBIX MTPOIIECCOB
8. | OcHoBBI co3manusa |6 | 3-5 | 8 10 2 10 Petitunr-
CTaTUCTHYECCKHUX MaTte- KOHTpOJb Ne 1
MaTHYECKHX OMHCAHUN
9. | Co3nanue 6 | 6- 10 10 2 8 Petitunr-
JIETEpPMUHUPOBAHHBIX 11 KOHTpPOIb Ne 2
MaTeMaTHYECKUX OMMCAHUH
10 | HUckyccTBeHHbId nHTEIDIEKT | 6 | 12- | 12 8 4 19 Petitunr-
18 KOHTPOITb Ne 3
Bcero 3a 6-ii cemecTp: 6 36 36 117 Ox3amen  (27),
KP
Hamuune B jpucnuruinHe | 6 +
KII/KP
HToro nmo xucuuninge 54 72 180 Ix3amen (27),

Ix3amen  (27),
KP




TemaTnueckuii mjian
¢opma o0yueHusi — 3a04Hasi, CPOK 00y4eHHd S JjieT

TpynoemkocTh nuciurumHb coctaBisier 11 3auetHwix enunui, _ 396 dac.
Bunpr yueOHoi pabotsl, | CamocTos dopmbl
BKJIFOYAst TeJIbHas TEKYIIETO
CaMOCTOSITEIIbHYIO pabora KOHTPOJIS
o HanMeHoBaHME TeM g paboTy CTYJIEHTOB ycne;geMocm,
- ) pMma
W W/WAITK Pa3esioB/TeM 2 - o . - HIPOMEKYTOUHO
JUCHUTUINHBI g .| B =28 ° o
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Ol BIE|RBa mEe Z
1. | OcHOBHBIE noustus: | 7 |1 20
XTII, XTC, maremartu-
YyecKast MOJICIb
OCHOBBI MporpaMMHu-
poBanus B Cpene Matlab.
OO0mre cBeaCHUS.
2. | I'padpuueckas Buzyanmusza- | 7 | 3 2 4 1 27
1us BeunciaeHui. Omnepa-
IMd C BEKTOpaMH W
MaTpHUIAMHU.
3. | Uncnennsle wmeronsl u | 7 | 5,7 2 40 Peiitunr-
00paboTka JAHHBIX KOHTpoJ1b Ne 1
IKCIIEPUMEHTA
4. | Pemenue maddepen- | 7 | 9 2 45
LIMAJIbHBIX YPAaBHEHUN
5. | BusyanbHoe 7 |11, 2 4 2 35 Peiitunr-
MOJICITUPOBAHHE 13 KOHTpOJIb Ne2
cpeactBamu Simulink
6. | Teopernueckue ocHOBBI | 7 | 15, 2 4 1 27 Peiitunr-
MaTEMaTHYECKOTO 18 KOHTpoJb Ne 3
MOJICTTUPOBAHUS
Bcero 3a 7-ii cemecTp: | 7 10 12 194 3a0
7. | MaremaTtuueckoe 8 |12 |2 2 4 1 28
MOJICTTUPOBAHUE
PEaKTOPHBIX MPOIECCOB
8. | OcHOBBI co3manus |8 |3-5| 2 |2 4 2 32 PeiiTrHr-
CTaTUCTUYECKUX  MaTe- KOHTpOJb No 1
MaTHYECKUX OMMMCAHUHN
9. | Co3nmanune 8 | 6- 4 |2 4 2 33 PetiTunr-
JIETEPMUHUPOBAHHBIX 11 KOHTpOJb Ne 2
MaTeMaTHYECKHUX
OIHCaHMI
10 | UckyccTBeHHBIN 8 [12- ]2 |2 30 PeliTunr-
WHTEJUICKT 18 KOHTpOJIb No 3
Bcero 3a 8-ii cemecTp: 8 10 | 8 12 123 Ix3amen (27),
KP

Hanmnmuue B mucuumnuae | 8 +

KII/KP

HToro mo iucuuIinHe 20 | 8 | 24 317 3a0,
Ix3amen (27),
KP




Couepma}me JEeKINOHHBIX 3aHATHI 10 JUCHUILIHHE

Tema Nel Beognast seknusi. OCHOBHBIE ITOHSITHS.

Conep:xkanue. I[loHATHS 0 MareMaTHYECKOM MOCIMPOBAHUE, XUMHKO-TEXHOJOTHUYECKOM
MPOLECCE, XUMUKO-TEXHOJIOTMYECKOW CHCTEME, CHUCTEMHBIM NOAXOJ K aHaju3y MAaTeMaTU4eCKON
Mozenan. Uto Takoe MaTeMaTHuecKas MOJICIIb.

OO6mme cBenenust o cucreme Matlab: 3amyck cucrembl, NOHSATHS O (ainax-CUCHAPUIX U
baiinax-QyHKIugx; oOIas XapakTEPUCTHKAa THUIOBBIX (YHKIUHA CHCTEMBbI, paboTa B KOMaHIHOM
peKUME U MPOrpaMmax.

Tema Ne 2. I'padpuueckas Busyanusanusi BbluucjeHuil. Onepanum ¢ BeKTOPaMH H
MaTPHLAMH.

Conep:xkanue. J[ByxmepHas U  TpexmepHas rpaduka, opopmieHne W KOMOMHHpPOBAHUE
rpa¢ukoB. Co3gaHue JMHEHHBIX MAacCUBOB PABHOOTCTOSIIMX TOYEK; CO3JaHUE MAacCHBOB U MAaTpPHIL
CIIy4alHBIX YK CEJI PABHOMEPHO U HOPMAJILHO PaCIIPEICIICHHbBIX; KOHKAaTEHAMsI MACCUBOB BBIUNCIICHUE
IIPOU3BEICHUI U CyMM; OIIPEAEICHUE ONIPEIEIUTENS U PaHra MaTPULIBL.

Tema Ne 3. UucsieHHble MeTOABI M 00Pa0OTKA JAHHBIX.

Copep:xanue. Pemenne cucreM JIMHEHHBIX anreOpandecKux ypaBHEHUI, BEIYMCICHUE HYJICH
GyHKUMH OAHOHN NepeMeHHOH; ompeseneHre MakCUMyMa U MMHUMyMa (YHKUUH OAHOM M MHOI'MX
NEPEMEHHBIX; paboTa C MOJIMHOMAaMU; HaX0XJ/IEHUE CPEIHUX 3HAUEHUIN M CTaHJApTHBIX OTKJIOHEHWH
MacCHBOB; BbIYHCICHHE KO3(PPULIMEHTA KOpPETALUH.

Tema Ne 4. Pemienue nu¢ppepeHnaIbHbIX YPABHEHUI.

Conep:xanue. YIpaBIsIONIMe CTPYKTYphI si3biKa mporpammupoBanus Matlab; auanorossriii
BBO/I-BBIBOJI JaHHBIX; OCHOBHBIE THUIIBI pelaTesiell 0OBIKHOBEHHBIX TU((EepeHIIMaTbHBIX YPaBHEHHUI;
npaBuja cocraBiieHust M-QyHKIui.

Tema Ne 5. BusyasabHoe MmoaenpoBanue cpeacramu Simulink.
Copnepxanue. [TocTpoeHre IMUTAIMOHHBIX MOZEIEH, UX OCOOCHHOCTH H PeaTu3alysl.

Tema Ne 6. Teopernueckue 0CHOBbI MATEMATHYECKOT0 MOIeJIUPOBAHNS

Conep:xanue.. bioyHBII METOJ MaTeMaTHUYECKOTO MOJICTUPOBAHUS; OCHOBHBIC 3aKOHBI,
UCIIONIb3YEMbIC TIPU CO3JJAHHHM MaTEMaTHYEeCKHX OMUCAaHUN OOBEKTOB; TUIIOBBIC THAPOJUHAMUYECKHE
MOJIENIA CTPYKTYPHI MOTOKA BEIIECTBA B O0BEKTAX XUMUUECKON TEXHOJIOTHH.

Tema Ne 7. MaTemaTu4eckoe MOJAEJUPOBAHNE PEAKTOPHBIX MPOLECCOB.

Conep:xanue. OCHOBHBIE 3aKOHOMEPHOCTH, HCIHOJIb3yeMble IIPU ONHUCAHUM KUHETUKU
XUMUYECKUX peakluuil (3aKOH JEWCTBYIOIIUX MAacCC, MPHUHIMI HE3aBUCHUMOCTH pEaKIHil, 3aKOH
AppeHuyca); TUIbl XUMHUYECKUX PEAKIUH; MATEeMaTHUYECKOE OMHMCAHUE PEaKTOpa HEMpPEpPHIBHOTO U
MEPUOINYECKOTO JEHCTBUS.

Tema Ne 8. OCHOBBI CO3IaHUS CTATHCTHYECKHUX MATEMATHYECKHX OIMCAHMIA.
Coaep:xkanue. OOmUI BHJI CTOXAaCTUYECKUX MaTeMAaTUYECKUX oOmucaHui. [laccuBHBII
IKCIIEPUMEHT, COCTABJICHHE TIJIaHA TACCHBHOTO dKCIIEPUMEHTA, 00pab0TKa Pe3yIbTaTOB AKCIIEPUMEHTA
METO/JIOM HAWMEHBIINX KBaApaToB. AKTHBHBIN 3KcnepuMmeHT. CocTaBlieHHE IUIaHa AaKTUBHOIO
AKCIIEPUMEHTA CPEACTBAMU
Matlab u orenka anexkBaTHOCTH MOJYYECHHOTO MATEMATUYECKOTO OITUCAHMS.

Tema Ne 9. Co3nanue 1eTepMHHMPOBAHHBIX MATEMATHYECKHX ONUCAHHIA.
Coaepsxanue. OOuMil BUA E€TEPMUHUPOBAHHBIX MAaTEMaTHYECKUX OMUCAHHUM. AJTOPUTM
COCTaBJIEHUS] MaTEMAaTHUYECKUX OMMCAHUI Ha OCHOBE (hyHJaMEHTAJIbHBIX 3aKOHOB U 3aKOHOMEPHOCTEH.
[Tpumeps! cocTaBlieHUsT MaTEMaTUYECKUX MOJIENIe OCHOBHBIX MTPOIIECCOB MepepadOTKH MIacTMacc.



Tema Ne 10. UckyccTBEeHHBIH HHTEJLJIEKT.
Co;[epmaﬂne. OCHOBEI HCKYCCTBCHHOI'0O HMHTCJUICKTA. MGTOILBI n MOJCIN HUCKYCCTBCHHOI'O
uHTeeKTa. CBA3b MOJEIMPOBAHUS U UCKYCCTBEHHOT'O MHTEIIJICKTA.

Conep:xkanue J1a00paTOPHBIX 3aHATHH MO IUCHUIJIMHE

Tema 2.
Conep:xanue. 3HaKOMCTBO ¢ paboduM MpocTpaHCTBOM cuctembl Matlab. 3amyck cuctemsl.
MaremaTnyeckue 3Haku U JEHCTBHUS.
I'padmyeckas Bu3yanu3aiysi pacyeTHBIX JIAHHBIX C MCIIOJIb30BaHHEM Komana “plot”,”mesh”,
“contour”.
Pabora ¢ ogHOMEpHBIMH M MHOTOMEpPHBIMH MaccuBamu. Pabora ¢ marpunamu. Haxoxnenue
Pa3MEpPHOCTHU ABYXMEPHOT'O MacCHUBA.
Tema 3.
Conep:xkanue
1. HaxoxaeHue KOOpAWHATHI HYIS WIM MHHUMyMa (YHKIOHUH OJHOM TMEpEeMEHHOM.
Haxoxnenne MunumMyMa (QyHKIIUU MHOTHX MIEPEMEHHBIX.
2. Pemenue cuctem JTMHEHHBIX aNreOpandecKux ypaBHEHHH.
3. Pemienue cucteM HETMHEWHBIX alredpandeckux ypaBHEHUN.
4. Pabota c moJuHOMaMH.
Tema 4.
Conepxxanue. Pemenue nmuddepeHaNbHBIX YpaBHEHUH Pa3IMYHBIX MOPAIKoB. HazHaueHue
pematenei quddepeHInaIbHbIX YPaBHEHHIH.
Tema S.
Conep:xanue. IlocTpoeHrMe HMUTAUMOHHBIX MOJEJIEH KOHKPETHBIX 3a/ady XUMHUYECKOH
TEXHOJIOTHH.
Tema 6.
Coaepxxanue. lccnenoBanue paOOThl amnmapara HAEaIbHOTO CMELIEHMs (MAEabHOTO
BBITECHCHHS ).
Tema 7
Conep:xanue. MaTemaTnyeckoe MOJECIMPOBAHUE U PACUET PEAKTOPHOTIO anmnapara ¢ 3aCTONHON
30HOM. MaremMarudyeckoe MOJEIUPOBAHUE PEAKTOPHOIO Ipollecca HEMPEPbIBHOTO U
NIEPUOANYECKOTO AEUCTBHUS.

Tema 8.

Coaep:xkaHue. AKTHBHBIH JKCIEPUMEHT M 00pa0OTKa [aHHBIX C ILETbI0 MOJTyYEHUs
MaTeMaTUYeCKOT0 ONKUCAHUs B BUJIE YPABHEHUSI PETPECCUU 2-TO MOPSAKA.

Tema 9.

COI[ep)KaHl/le. Maremarudeckoe MOACITUPOBAHUC U PACUCT KOHKPETHBIX TCXHOJIOTMYCCKHX
MIPOILIECCOB: TMpoliecca CYIIKHU, TeIJIOBON pacdyeT dKCTpyAepa U JIMTHEBOM MaIIMHBI, TETJIOBOW pacyeT
nporiecca MpecCoBaHMs U JIp.

Tema 10.

Conep:xanue. OCBOCHHE METOJIOB U METOJIUK JJISI TOCTHXKCHHUSI:

KOHCTPYKTUBHOM TO3WIIMU B CIIOKHOM CHUTYyalllH;, aJeKBaTHON OILIEHKH COOCTBEHHBIX JCWCTBUIA
pa3paboTKH IJIaHa CBOETO MPO(PECCHOHAIIBHOTO POCTA.

5. OHEHOYHBIE CPEJACTBA JJIsl TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMU IO U'TOT'AM OCBOEHUA
JANCHUIVIMHBI U YYHEBHO-METOJINYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJNJIBbHON PABOTHI CTYJIEHTOB

1-ii cemecTp.
5.1. Tekyuuii KOHTPOJIb yCIIeBaeMOCTH
PeiituHr-konTposans Ne 1
1. Kak onpenensiercs B cucteme Mat lab crpoka komenTapres?

e CumBoaom «%»



e CHMBOIOM «»
e (CuMmBoioM «!»

2. Kak oTimuuTh nosie peaakropa ot padbodero mpocrpancrsa Mat lab?
e B penakrope Hymepyercs crpoka 1,2,3 u T.11., pabodee MpOCTPaHCTBO — KaXKJ1asi CTPOKa
HAYWHACTCSI CHMBOJIOM — »
e Pa0ouee NpOCTPAaHCTBO — KaK/asi CTPOKA HAYMHACTCS CUMBOJIOM %, a B pelaKTope —
uppamu
e PalGouee mpocTpaHCTBO — KaxkJasi CTPOKA HAYMHACTCS CUMBOJIOM %, a B pellakTope —
CHMBOJIOM »
3. Kakoii komangoi Mat lab BeimonusieTcs pacyer ko3 duimreHToB noauHOMa?

o Polyfit()
e Polyval()
e Roots()
4. Kakoii komangoi Mat lab BeimosHseTCS BEIUKCIIEHUE TOJTMHOMA?
o Polyfit()
e Polyval()
e Roots()
5. Kakoii komangoit Mat lab paccuntsiBaroTcs KOpHH MOTHMHOMA?
e Polyfit()
e Polyval()
e Roots()
6. Kakas pynkuus Mat lab mo3Bossier mocTpouts rpaduk B MONSAPHOM CHCTEME KOOPAUHAT?
e Plot()
e Polar()
e Subplot()
7. Kakas ¢pyakuus Mat lab  mo3Bossier mocTpouTh TpeXMepHbIi rpaduk ?
e Plot()
e Polar()
e Subplot()

8. Kakoii BekTop Hanucan c=[4;5;6]
e Bekrop-cronben
e BekTop-cTpoka
e Marpuna

9. Kakoii BekTop Hamucan ¢=[1 2 3 4]
e BekTop-cronber
e BekTop-cTpoka

e Marpuna
10. Kakoii 6yzer otBeT npu 3anucu:c= 1:2:10
e 13579
e 12345678910
e 1357911

PeiiTuHr-KOHTpPOIL Ne 2

1. Kakas ¢pynkius Mat lab Haxonutr MUHUMYM QYHKIIMH OHOW TIEpEeMEHHO#?
e Fminbnd()
e Fmin()
e Fminsearch()

2. Kakas pynkuus Mat lab HaxomuT MUHEMYM QYHKIIMM MHOTHX TIEPEMEHHBIX ?
e Fminbnd()
e Fmin()
e Fminsearch()

3. Yro o3nauaer ¢pynkius solver cucremsr Matlab



e Pemarenp, ¢ MOMOIIBIO KOTOPOTO pernraercs nuddepeHmanbHoe ypaBHEHNE
e Merton pemienus aud. ypaBHSHUS
e TouHocTh pemeHus qud. ypaBHEHUS
4. Kakoti BekTop Hanucan ¢=[4;6;10]
e BekTop-cTonberr
e Bekrop-cTpoka
e Marpuia
5. Kakoii BexTop Hanmcan ¢c=[4,5,6,7,8]
e Bekrop-cronden
e BekTop-cTpoka

e Marpuna
6. Kakoii Oyzmer oTBet nipu 3anucu:c= 1:2:10
e 13579
e 12345678910
e 1357911

7. Kak B cucreme Matlab o603HauaeTcst paBeHCTBO

9. [Jnsa naxoxnenus kopueit CJIAY ucnonb3yercs
o Jleroe neneHue Marpuil «\»
o [lIpaBoe neneHne MaTPHIL «/»
e [IpousBenenue MaTpHil «*»
10. Kako# komangoi Mat lab paccuutbsiBarotcst K03pPHUIMEHTHI B ypaBHEHUH PErPECCUU
Regress()
Corcoef()
Mech()

[ ]
PeliTuHr-konTpoanb Ne 3
1. Yewm ornmuaercs ¢aiin-¢pyukims ot SKript-daiina?
o  daiin-QpyHKIMI HAYMHACTCS ¢ KOMaHIbI «functiony
o  ®daiin-QyHKIN HAUMHAETCS CO CTPOKH KOMMEHTapHs
o  daiin-QyHKIMI HAYMHACTCS C TEKCTa IPOTPaMMBI
2. K xakomy BuIy npuBojsTcs auddepeHIranbHble YypaBHEHUS U1l PEHICHUS X B CUCTEME
Matlab
e K dopme Koun
e K anreOpanyeckum ypaBHEHUSIM
e He usmenstores
3. Kakwue komanael Matlab mo3BosisitoT HoCTpouTh TpeXMepHbIe rpapuku?
e Plot3(), mesh(), surf()
e Plot(), mesh(), surf()
e Plot3(), meshgrid(), surf()
4. Yewm orimyaercst SKript-¢aiin ot daitn-pyHkmn?
e  Skript-daiin HauMHAETCS CO CTPOKH KOMMEHTApHUEB
e Skript-daiin HauMHACTCS C TEKCTA MPOTPAMMBI
o  Skript-daiin HaunHaeTcs ¢ koman bl «functiony
5. Kaxk o0o3Havaercs B o0uiem Buje pematens quddepeHIanbHbIX ypaBHEHUI
e Solver
e Meshgrid



e Regress
6. Kakoii maccuB Hanucan a= [123;432;212].
e Bekrop-cronben
e BekTop-cTpoka
e Marpuia
7. KakoBa pasMepHOCTh MaccuBba p=[4,2;5,3;3,4]
e 32
e 23
o 22
8. Kakas ¢pynkuus Mat lab HaxonuT MUHEMYM QYHKIIMM MHOTUX TIEPEMEHHBIX ?
e Fminbnd()
e Fmin()
e Fminsearch()
9. Kakoii komanzgoi Mat lab BeImonHseTcs BeIducaeHue IoJInHOMAa?

o Polyfit()
e Polyval()
e Roots()
10. Kakoii komangoit Mat lab Beinosasiercst pacuet K03()GUIMEHTOB MOIMHOMA?
e Polyfit()
e Polyval()
e Roots()

2-ii cemecTp

PeiiTUHr-KOHTPOJIB Ne 1
1. Kakoil Mmerox MaTeMaTHUECKOro MOJEIMPOBAHUS HUCHOJIb3YeTCsl MPU  COCTABICHUU
MaTeMaTUYeCKOI0 ONUCaHUs?

e bBnouHbIil METOO
e JluHaMHUYCCKMII aHATIU3
e MeTo1 HAMMEHBIIIUX KBAIPATOB

2. Kakue mareMaTudeckue OMHUCAHHUS CTPOSTCS Ha OCHOBE (DYHIAMEHTAJIbHBIX 3aKOHOB U
3aKOHOMEPHOCTEH?
e Aunrebpanueckue
e (CroxacTHyeckue
e JleTepMUHUPOBAaHHbBIE
3. Kakme maremaTHueckue OMHCAaHUS CTPOSTCS HA OCHOBE OOpaOOTKH AKCIEPUMEHTATBHBIX
MAHHBIX?

e Anre0Opanveckue
e (CroxacTHnueckue
e JlerepMHUHUPOBaHHBIE
4. Kaxkoe MoHsTHE MIMPE: MaTEMAaTUYECKOE OMMCAHUE I MaTeMaThuieckasi MoJiesb?
e OHO U TO Xe
e Maremarnueckast MOACIb
e MaremMaTHUYeCKOE OITMCaHUE
5. Kakoii oCcHOBHOW 3aKOH XMMHUYECKOW KHHETHKH HCIIOJNB3YeTCS TPU OMHCAHUU CKOPOCTH
XUMUYECKON peakuuu?
e 3aKOH JOEHCTBHUA Macc
e 3aKOH COXpaHEHUSs YHEPTrUu
e 3aKOH COXPAaHEHHs BEIIECTBA
6. Kakoil mpuHIIMN XMMHUYECKOW KMHETHKH HCIONb3yeTCs MPH OMUCAHUM KUHETHKHU CII0KHBIX
peakuuii?
e [IpuHiMn paBeHCTBa peaknui



e [IpuHIMIT HE3aBUCUMOCTH PEaKIU
e [IpuHIUIT COOTBETCTBUSA pPEAKLUN
7. Urto HEOOXOIMMO 3a/1aBaTh JJIsl PEIICHUSI OOBIKHOBEHHBIX U (DG EepeHITMATBHBIX YpaBHCHUM
e HavanbHble U TPAaHUYHBIE YCIOBUS
e Hauanbnsie ycnoBus
e ['paHUYHBIEC YCIOBUS
8. Uro HeoOxomammo 3adaBaTh I pemieHus — auddepeHIrnaTbHbIX YpaBHEHHH B YaCTHBIX
MIPOU3BOAHBIX
e HavanbHble U TPAaHUYHBIE YCIOBUS
e Hauanbnsie ycnoBus
e ['paHUYHBIEC YCIOBUS
9. Kakme BuHABI THIOBBIX BO3MYIICHHH HCIIOJNB3YIOTCA TIPH HCCICAOBAHUH OOBEKTOB
MOJICTTUPOBAHUSI.
e (CryneH4aToe U UMITYJIbCHOE
e (CryneH4yaToe U CUHYCOUJAIbHOE
e lMmynbCcHOE CHHYCOUIAIBHOE
PeiiTuHr-KOHTpPOIbL Ne 2

1. Yrto Takoe aKTUBHBIN KCIIEPUMEHT?
e Bxomable paKTOpHI MEHSIOTCS TIOOYEPETHO
e Bxopanbsle (akTOpbl MEHSIIOTCS OJJHOBPEMEHHO
2. Uto Takoe OnbITHl Ha BOCTIPOU3BOAMMOCTH?
e  OnbIThl NPOBOJATCS IIPU PA3TUYHBIX 3HAUEHUSIX BXOAHBIX (PaKTOPOB
e  OnbITh IPOBOASTCA CIy4YaliHBIM 00pa3oM
e  OnbITH IPOBOASATCA IIPU OAHUX U TEX YK€ YCIOBUSIX
3. Kpwurepuit ®umepa — st0:
e Kpurepuii BOCIIpON3BOIUMOCTH IKIIEPUMEHTA
e Kpurepuii a1eKBaTHOCTH
e Kpurepuii 3HaunMocTy K03 (HULHUEHTOB
4. Kakue BuAbl THUMOBBIX BO3MYLIECHHH HCHOJB3YIOTCA NHPU HCCIEAOBAHUU OOBEKTOB
MOJIETTUPOBAHUSI.
e (CTymneH4aroe U UMITYJIbCHOE
e (CrymneH4aroe U CHHYCOUJAJIbHOE
e lIMIysibCHOE M CHHYCOUIAJILHOE
5. UTo Takoe MacCUBHBIN YKCIIEPUMEHT?
e Bxoanble pakTOpbl MEHSAIOTCS TOOYEPEAHO
e Bxopanbsle paKkTOpbl MEHSIOTCS OJJHOBPEMEHHO
6. Merox, UCTIONB3yeMBIH P pacueTe KOXPPHUIMEHTOB B yPAaBHEHUN PErPECCUU
o  biounsrii MmeTos
e Meron HaMMEHBIINX KBAJPATOB
e Merox @umepa
7. Kakoil meron MaTeMaTHMUeCKOTO MOJEIHMPOBAHMSI MCIIONB3YETCS MPU COCTaBICHHUH
MaTeMaTUYeCKOT0 ONUCaHus?
o biounsrii MeTon
e Meron TMHAMHYECKOTO aHAJIN3a
e Meron HaUMEHBIINX KBAJPATOB
8. Uto moJyIo’KeHO B OCHOBY C COCTABJICHUSI MATEMaTHUECKUX OTMCAHHIA?
e 3aKOHBI MaccoIlepeayu 1 TEIJIONEpenaun
e 3akoH Dypse



e 3aKOH COXpaHEHHUS BEIIECTBA W 3aKOH COXPAaHEHUS  DHEPTUU
nuddepennmanbHon hopme
9. Kakoe moHsiTHE MIUpE: MaTEMATHIECKOE ONMKUCAHNE WIIM MaTeMaTHIeCKas MOJICTh?
e OnmHO U TO Xe
e MaremaTrueckas MOJICITb
e MaremaTu4yeckoe ONUCAHUE
10. Bua ctaTUCTHYECKOTO MAaTEMAaTHYECKOTO OIHCAHUSI.
e VYpaBHEHHE PErpeccCUu
o JluddepennuaaprHoe ypaBHCHHE
e JludpdepenunanbHoe ypaBHEHHE B YACTHBIX TPOU3BOTHBIX
PeldTHHT-KOHTPOJIBLNe 3

1. Mogens ueanbHOro CMELEHHs — 3TO MOJIEJb
e ( cocpel0TOYEHHBIMU TapaMeTpaMu
e C pacrpeaesieHHbIMH NTapaMeTpaMu
e C npocCThIMM ITapaMeTpaMu
2. Mojeinb 11eanbHOT0 BHITECHEHHS — 3TO MOJIENb
e ( cocpel0TOYEHHBIMU apaMeTpaMu
e C pacrpeaesieHHbIMH NTapaMeTpaMu
e C npocThIMU NIapaMeTpaMu
3. Uro sBnseTcs napameTpamMu sueeyHon Mozenu?
e Yucno stueex u od1iee BpeMs mpeObIBaHUS
e Yucno siueek U cpeHee BpeMst IpeObIBaHus B OAHOM siueiike
e (OObem anmapaTa U €ro pasmepbl
4. F-xpuBas — 370 GyHKIMS OTKIUKA Ha!
e CuHyconIaIbHOE BO3MYIICHHE
e lMmnynbcHOE BO3MYLIEHHE
e (CryneH4aroe BO3MYIIECHUE
5. C-kpuBas —3T0 QPyHKIUS OTKJIMKA Ha:
e CuHycOHMIAIbHOE BO3MYIIICHHE
e lmnynbcHOE BO3MYIIEHHE
e (CrymneHyaroe BO3MYILEHUE

6. UYro HeoOXomuUMO 3a/1aBaTh U perieHus audQepeHnnanbHbIX YpaBHEHHH B YaCTHBIX

IIPOU3BOJHBIX
e HavaynbHbIE U TPAHUYHBIE YCIOBUS
e HavanbHble ycioBus
e ['paHUYHBIEC YCIOBHS

7. Kakoil ruipoquHaMUYECKON MOJIETTH TIOYMHSETCS CTPYKTYypa IMOTOKa MaTepHrayia B 30HE

MJIACTUKALIUK dKCTpyaepa?
o Slgeedoit Mmomenn
e OpnnomapameTpuyeckoit muddy3noHHONM MoaETH
o Monenn neaJIbHOTO BHITECHEHUS

8. Kakum YPaBHCHUCM OIIUCBIBACTCA MPOLECC HArpeBa MPCCC-KOMIIO3UIUU TMPU 3aTaHHBIX

3aKOHAaX U3MEHEHHUs TeMIIEpaTypbl MATPULIbI U ITyaHCOHA
e VYpaBHEHMEM HECTAlMOHAPHOW TEIJIONPOBOIHOCTH
e VYpasHeHueM Oypoe
e VYpaBHEHUEM JBUKEHUS ITOTOKA

9. Uro wHeoOxoaumo 3amaBaTh JJs peEHICHHs OOBIKHOBEHHBIX au(QepeHIInanbHbIX

ypaBHEHH?
e HayanbHbIe U TPaHUYHBIE YCIOBUS



e Hauanbnbie ycnoBus
e ['paHUYHBIC YCIIOBUS
10. Kakoii MeToa MareMaTH4ecKoro MOJICIMPOBAHUS HCIOIB3YETCS TIPU COCTABICHUU
MaTEeMaTH4eCKOTO OIUCAHMA?
e biounsrii meTon
e MeToa TMHAMHYECKOTI0 aHAIN3a
e MeTo/1 HAMMEHBIIIUX KBAIPATOB
5.2 . IlpomeskyTOuHasA aTTECTALMSA.

Bonpocsl k 3k3aMeny, 4.1

Buael coznanust ofHOMEpHBIX MaccUBOB. [Ipumepsl.
Muporomepnsie MaccuBbl. Onpezenienne pa3MepHocTu Maccusa. [Ipumep.
[Toctpoenue rpaMKoB B MOJIAPHON CUCTEME KOOPIUHAT

A whe

. CocraButs Script-gaiin s nocrpoenus rpaduka GyHKIHNA

y1=2X12-X1+5 C HaJIOKEHNEM Ha Hero rpaduka Y2=X2>+2Xz., X1 u3Menstercs ot 0 1o 10, x2
—ot 0 10 5 uepes 0.1. Cnenarp nonHoe oopmiieHue rpaduka.
5. O0veaunenue rpadukoB uepes komaumy subplot(m,n,k). CocraButs Script-daitn mis
noctpoenust rpapukoB GpyHkiwmid y1=sin(x), y2=cos(x), y3=sin(x)-cos(X) npu u3MEeHEeHHHU X OT —  Pi
10 pi. OhopmMuTh rpadUKU U PACTIONIOKHUTS UX B OJUH PSIII.

6. Tpexmepusble rpaduku. PaccmoTpets Bee Tpu QyHKIUU.

7. CocraButh Script-gaiin aus noctpoenus rpaduka y = X mpu x=0:0.1:5. Hanoxuth Ha HEro
AKCIIEPUMEHTAJIbHBIC 3HAYCHUS:

x=0 1 2 3 45
ye=0 12 2 29 4.1 5, opopmurs rpapuxu
8. CocraBuTh SCript-gaiin pereHns CHCTEMbl alreOpanvecKux ypaBHEHHM Buaa 2X1+  2Xo
=1; 0.5x1 +x2 =4. Caenatb BbIBOJI Ha SKpaH KOpHEH

9. . CocraButh Matlab-nporpammy asst pemienust cucteMbl AU epeHIHATbHBIX YpaBHSHHI

BUJIA:
4% +5¢,(r)=0.5;
3% + @, (7) = @,(7) ; npu Havanbubx yenousix: @1(0) =0, ¢2(0)
T

10. CocraButs Script-¢aiin ams HaxoxaeHus koG puieHToB noaunHoma y=f(X), ecmu 3agano:  x
0 1 2 3 4 5 6 7

Y 0 05 07 09 08 06 04 0.2

[ToctpouTts rpaduk pynkunu y=Ff(X) u pacuernoit pynkuun yr=f(x) cpencreamu Matlab.
11. CocraBute Script-gaitn mis 00pabOTKM SKCIEPUMEHTAJIbHBIX JAHHBIX C TIOJNy4EHUEM
MOJMHOMHUAIILHOM 3aBUCHMOCTH YI = f(X) 11s clieIyronux aHHbIX:

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
[Toctpouts rpaduku pynkuuii ye=f1(x) , yr = f2(x).

12. . CoctaButh Script-daiin u daitn-pynkimto aus pemenns OY Buna:



d?y _dy _ N
e + SE = 3y npu HavanbHbIX ycioBusx y(0) = 1; dy/dt = 0;

BBIBOJI TAaHHBIX TpadUUECKHi.

2

Bomnpocel Kk 3xk3aMeny 4. 2:

1.

2.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

Urto Takoe MaTreMaTH4YecKOoe OMHCAHWE OOBEKTa, MaTeMaTHyecKas MOJENb, MATeMaTUYECKOEe
MOJICJINPOBAHUE.

JleTepMUHUPOBAHHOE M CTOXAaCTHYECKOE MAaTeMaTH4YeCKoe omnucaHue. MX mnpeumyiiectBa H
HepocTaTKu. Teopernyeckas 6a3a Mpu COCTABICHUH STUX MAaTEMaTHYECKUX OMMCAHUI.

OCHOBHBIE 3aKOHBI, MCIOJIb3YEMbl€ MPU COCTABJICHUHM JETEPMUHUPOBAHHBIX MAaTEMAaTHUUYECKHUX
OIMCAHUH.

biiounslii MeTOn MaTeMaTUuecKoro MojaeaupoBaHud. Jlekommno3uius oOBEKTa HCCIEeIOBAHMS.
OCHOBHBIE TPOLIECCH XMMUYECKOM TEXHOIOTUH.

TurnoBas ruapoguHaMHYECKas MOJEIb. Moiellb HIeabHOTO CMENIEHU. BbIBOI MaTeMaTHYECKOTO
onucanusa. KonnuectBennsie xapakrepuctuku Mmoaenu u F,C — kpussble.

TunoBas ruipoAMHAMUYecKas MOJielib. MoJienb uaeanbHOro BeitecHeHus. F,C — kpuBble.
Tunoas ruaponuHamuueckas Moaenb. Slueeunas moaens. F,C — kpusble. [Ipu kakux ycnoBusx
SYHAsi MOJEJb EPEXOAUTh B MOJIEb UICATTBHOTO CMEIIECHUS WU UIEATbHOIO BBITECHEHHUS.
TunoBass ruapoauHamuueckas Monaenb. OpnHomapameTrpuyeckas aud@y3uoHHAs MOIEIb.
UrepaumonHas cxemMa  pemieHus  ypaBHEHMS ~ ONMCHIBAIOLIAs  OJHOMNApaMETPUUYECKYIO
b y3MOHHYIO MOJIETTb.

TeroBast MOZIEIIb UACATBHOIO CMEIIEHUS.

TennoBast MoJieNb UACATBHOTO BBITECHEHHUS.

TerutoBast mojenb. OqHonapamerpudeckas nudy3noHHas MOJICIb.

Tennoas Mozens. SlueeyHass MOJENb.

Mopensb anmnapata ¢ 3aCTOMHBIMU 30HaMU. F — KpuBbIE.

KomOuHMpoBaHHBIE MOJIENN: TIOCTIEA0BATENBHOE COSAMHEHNE alapaToB UCAIbHOTO CMEIICHHUS U
oJiHOIapameTpuieckoit moaenu. CoctaBieHne MaT. OMUCAHUS I 3TOW KOMOMHAIIMU. AJITOPUTM
penieHusl.

Marematuueckoe onucaHue JeKTpokaiopudepa.

JluHaMuKka ABMKEHUS MaTepHaia B YEPBSUYHBIX MallMHaX. BUaBI THAPOAMHAMUYECKUX MOJIETIEH,
KOTOpBIE MOTYT OBITh MCIIOJB30BaHbI MPU COCTABIEHUH MATEMAaTHUYECKOTO OMHCAHUS TETJIOBOTO
pexuMa 4YepBIYHONU MaITUHBI.

MareMaTuyeckoe ONUCaHWE IMYCKOBOI'O pEeXHMMa YEpPBAYHOM MAIMHBI JUIsl OJHOM U3
TEXHOJOTHYECKHX 30H.

MareMaTrnyeckoe ONMCaHUE TEMIOBOIO PEKUMA SKCTPYAEPa B PEKUME HOPMAIbHOU SKCIUTyaTalluu
JUISL IEPBOM TEXHOJOTUYECKOM 30HBI.

MareMaTrnyeckoe ONMCaHNue TEMIOBOIO PEKMUMA SKCTPYAEPa B PEKUME HOPMAIbHOU SKCIUTyaTalluu
JUIs1 BTOPOM TEXHOJIOTUYECKON 30HBI.

MartemaTtuueckoe ONMHUCaHHE TEIUIOBOTO peXHMa Ballka KajaHapa Mpu OO0OTpeBe ero mapom
(IIyCKOBOM pexuM).

Matematuyeckoe onucaHue TEeII0BOro peKuMa mpecc-GpOopMBL.

MaremaTrueckoe ONMMCaHue IPEIOIIEH TIUTHI Ipecca.

MareMaTrnyeckoe omucaHue TEIUIOBOIO PeXHMa JJig pacyeTa paclpeiesieHHusl TeMIepaTypbl Mo
BBICOTE MATPHUIIBI P YCIOBUHM, YTO MOCIEAHSAS HATPEBAETCS OT TPEIOIIEN IUTUTHI MATPHUIIBI.
MareMatruueckoe ONMUCaHUE AJisi pacyeTa OMHCAHUsl pacHpeieNieHUs TEeMIEPATyphl MO TONIIUHE
MPECCYEMOT0 U3IETHA.

MaremaTrueckoe OnrucaHue MPSIMOTOYHOTO KOKYXOTPyOUaToro TeImI000MEHHUKA.
MareMaTrnyeckoe onrcaHue MPOTUBOTOYHOTO KOKYXOTPyOUaTOro Terio0OMeHHUKA.
MaremaTrueckoe OMrMcaHue KOKyX0oTpyOoUuaToro TermiooOMeHHUKA ¢ TIEPEeKPEeCTHBIM TOKOM (ha3.



5.3.CamocTosiTesibHast padoTa 00y4arouerocs

CamocrosiTenbHas paboTa CTYACHTOB MTPOBOJHUTCS B COOTBETCTBUU C TEMaTHYECKUM IUIAHOM
Kypca. CTyIeHTBI MOJYYaloT BOMPOCHI M0 K10 Teme. KOHTpob 3HaHMI OCYILIECTBIISETCS B BUJIE
YCTHOTO BOIIPOCA Ha JJA0OPATOPHBIX 3aHATHAX, MIPU MPOMEKYTOUHOM TECTHPOBAHMUU M TPH 3aILUTE
KYpCOBO pabOTBHI.

Bonpocs! 1J1s1 caMOCTOATEILHOM NPOPadOTKHU:
1 —ii cemecTp
Tewmsl 1-6
1. I'paduueckas Busyanusanms BbluMcieHuid B cpene Matlab, mocrpoenne rpadukos B
MIOJISIPHOM CUCTEME KOOPAMHAT.
CrieninanbHble CUMBOJIBL; 3JIEMEHTApHbIE alNredpandeckue u apupmerndeckue GyHKIUH.
@YHKIMY KOMILJIEKCHOTO TIEPEMEHHOTO.
Tpuronomerpudeckue 1 oopaTHble QyHKIMH; QYHKIMHU OKPYTJIEHUS.
OpnHoMepHBIE M MHOTOMEpPHBIE MAaCCHBBI; KOHKATEHAllMsi MAacCHUBOB; BBIUHCJICHHE
IIPOU3BEICHUIN U CYMM; OIIPEAEICHUE ONIPEAEIUTENS U PaHra MAaTPHIL.
Brruucnenue nyneit gyHKUuuil OAHOM epeMeHHOH.
OnpezneneHue MakCUMyMa U MUHUMYMa (DYHKIIMM OJTHOW M MHOTUX NEPEMEHHBIX.
Pabora ¢ nonmuHomamu. HaxoxxieHue Bua MoJIMHOMA 110 3KCIEPUMEHTAIbHBIM JJAHHBIM.
Pemarenu, ucnonp3zyemble pu perieHny AuddepeHnnanbHbIX ypaBHEHUH.
10. OcHoBHBIE KOMaHBI 711 pemeHus U depeHIHaTbHBIX YPaBHEHHUH.
11. Ilpumepsl nOCTPOEHUSI UMUTALMOHHBIX Mojenei. OcoOeHHOCTH CO3aHusl BUPTYaIbHbIX
mopeneit cpenctBamu Simulink cucremsr Matlab.
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2-ii cemecTp

Tema Ne 7
1. MaremaTnueckoe onrucaHue U MaTeMaTu4ecKasl MOJIEJIb: KaKO€ MOHATHE LIIUPE U TIOYEMY.
2. TexHOJIOrMYECKU# Mpouecc U TexHojgoruueckas cucrema. CyTb TOro U IpYroro mOHSATHSL.
3. bnok-cxema MaTreMaTHUECKOW MOJIEIIH.
4. Kiaccudukanys TUIOBBIX THAPOIUHAMUYECKUX MOJETEH.
5. Ponp ruppoamHamMuueckol MOJIENM B COCTaBICHMM OOILEr0 MaTeMaTHYeCKOro OMHCAHUS
CHUCTEMBI.
Tema Ne 8
1. OcHoOBHBIE TOCTYNIATHl XUMUYECKON KMHETHKH, UCTIOJIb3YEMbIE IPU OMTMCAHUN XUMUYECKUX
peaKkuuid.
2. TemmeparTypHasi 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH XHUMHUYECKOW peakiuu (3aKoH
Appennyca).
3. OmnnuMe MareMaTH4ecKMX ONMCAaHUM peakTopa NEepUOJUYECKOr0 M HENpPephIBHOTO
NEUCTBUS.
Tema Ne 9
1. Perpeccruonnslii aHaIN3
2. Kputepuit Ctblo/ieHTa — KpUTEpHUil 3HAUMMOCTH KO3 (PHUIIMEHTOB B YPaBHEHUU PETPECCUU.
3. Kpurepuit ®umepa — KpuTepHii aeKBaTHOCTH.
4. TlpoeneHue napaieabHbIX ONBITOB. OIIEHKA ONBITOB Ha BOCIIPOU3BOAMMOCTb.

5. Kpurepuit Koxpena. Anroputm pacuera kputepust Koxpena.
Tema Ne 10

1. MarepuansHblii W TeruioBOM OanaHcel B auddepennuanpHoi dopme. Uto u3 cebs
IpeCTaBisIeT Kax/1ash COCTaBISAIONIas OanaHCOB.
CyTb CHCTEMHOTO MOJXO0/a K UCCIE0BAHUIO TEXHOJIOTMUECKUX CHCTEM.
14T OCHOBHBIX ATAIOB CUCTEMHOI'O IIOJIXO/A.
Ha ueM ocHOBaHO cocTaBiieHHE JEeTEPMUHUPOBAHHBIX MATEMATUYECKUX OMUCAHUIA.
Pexumbl  pa®OTBI  TEXHOJIOTMYECKUX W TNPUPOAHBIX CHCTEM, YEeM OTIMYAOTCS
MaTeMaTHUYeCKHUe OMMCAHUS ITUX PEKUMOB.
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Kypcosbie paboTbi

Tema KypcoBoif paOOThl BbIIAeTCS KaXKIOMY CTYIAEHTY WHIUBUAyaidbHO. Bce pacdersl mpu

BoinonaHeHuu KP npoBoasrcs Ha OBM.

PexoMeHniyeMble TeMbl KypCOBBIX padoT:

1. MaremaTnueckoe MOJEIMPOBAHIE TEIIOBOTO PEXKUMA dIEKTpoKanopudepa.
2. TemnoBoii pacyer mpecca ¢ AIeKTPOOOOTPEBOM.
3. MaremaTuueckoe MOJEIUPOBAHKE MPOIECCa HarpeBa SKCTPY3UPYEMOro MaTepuala B 30HE

IIaCTHKAIMH SKCTpyAcpa.

4, HJ'IaHI/IpOBaHI/Ie u o6pa60TKa JaHHBIX MAIIMHHOI'O JKCIIEPUMEHTA IIPpHU HCCICAOBAaHUH

Imponecca nmoay4CHusd HGHOKap6I/I,I[OB.

5. MogenupoBaHue U TEIIOBOIl pacueT TeI000MEHHHKA C PAa3IMYHBIM TOKOM (a3.
6. MozenupoBaHue PEaKTOPHBIX MTPOLIECCOB.
Bce pacuers BeimomHstores ¢ nomortnpsto Matlab-nporpamm wim cpencreamu Simulink.

@oH/ OLEHOYHBIX CpPEACTB S TMPOBEACHHS aTTECTallMd YPOBHSA CPOPMHUPOBAHHOCTH
KOMITETEHIIMI 00y4YaromuXxcst M0 JUCHUIUIMHE 0()OPMIIIETCS OTACITBHBIM JOKYMEHTOM.

6.YYHEBHO-METOJUYECKOE MU HWHP®OPMAIIUMOHHOE OBECIHIEYEHUE

JUCHUTINHBI

6.1. Kuuroo0ecneuyeHHOCTh

HanmenoBanue nutepaTypsl: aBTOp, Ha3BaHUE,
BU/J| U3JJaHUSI, N3/1aTEJIbCTBO

T'ox n3nanus

KHUI'OOBECIIEHEHHOCTD

Hanuuue B s3nextponHoM katanore 9bC

OcHoBHas TuTepaTypa

1. .O0mas xumMuYecKasi TEXHOJIOTHS: BBEICHHUE B
MOZETHPOBAHHE XUMHKO-TEXHOJIOTHYECKHX
nporeccoB: Yuebnoe nocodue/A.FO.3akreiim. —
3-e u3j., nepepad. u gomn. M.: Jloroc.,. 304 c.

2012

http://www.studentlibrary.ru/cqi-bin/mb4

2 . MareMatuyeckoe MOJETUPOBAHUE XHUMHUKO-
TexHoyiornueckux mporeccoB /A.M. TI'ymepos,
H.H. Banees, B.M.EmeabsinoB. — M: KomnocC,
2008,

2008

http://www.studentlibrary.ru/doc/ISBN97

85953206310-SCN0004.html

3. bapabanoB, Hukoaaii HukonaeBuu. Pacuets
XUMHUKO-TEXHOJIOTHYECKHUX MIPOLIECCOB B CUCTEME
MatLab : yueObHoe mocobue / H. H. bapabanos, B.
T. 3emckoBa ; Bnagumupckuil rocyaapcTBEHHBIN
YHHMBEPCUTET UMEHM AJleKkcaHapa ['puropseBuya
u Huxonas I'puropseBuda CronetoBsix (Bal'Y)
— Bnagumup : — 102 c. : uin., Tabn. — Umeercs
3JIeKTpOHHAs Bepcusi .— bubmmorp.: c. 101.

2011

http://e.lib.vIsu.ru:80/handle/123456789/
3052

JlonoHHUTENbHAS JIUTEPATypa

1.Cratuctuyeckue METOJIbI o0paboTku
9KCTIIEPUMEHTAIBHBIX JAaHHBIX C MCIIOJIB30BAHUEM
nakera Matlab: VYuebHoe

nocobue/®.U.Kapmanos, B.A.OctpeiikoBckmii
— M.: KYPC, HULl UHOPA-M.

2015

http://www.studentlibrary.ru/doc/ISBN9
785953206310-SCN0004.html



http://www.studentlibrary.ru/cgi-bin/mb4
http://www.studentlibrary.ru/doc/ISBN9785953206310-SCN0004.html
http://www.studentlibrary.ru/doc/ISBN9785953206310-SCN0004.html
http://e.lib.vlsu.ru/handle/123456789/3052
http://e.lib.vlsu.ru/handle/123456789/3052
http://www.studentlibrary.ru/doc/ISBN9785953206310-SCN0004.html
http://www.studentlibrary.ru/doc/ISBN9785953206310-SCN0004.html

2. IIinoxoruukos K.D. Berurcnurenpubie 2013 http://www.studentlibrary.ru/book/ISB
metoabl. Teopust U pakTuka B cpene Matlab: N9785991203548.html.

Kypc Jekiui. YaeoHnoe nocooue. — M.: Uuda-M.

2013. 496 c.

3. Ilpuknagaeie WHGOPMAIMOHHBIE TEXHOJOTHH: 2013 http://znanium.com/catalog.php?bookin

YuebHoe nocooue/E.JI.dexorToBa, E.M.
IMoptHoB. — M.: U] ®OPYM: HUI] UHDOPA-M.
2013.

f0=392462

6.2. lepuoanyeckue U3IaHUA

- xypHai «M3Bectus BY30B. Xumus u XuMudeckasi TEXHOJIOTUS;

- XKYypHail «XuMHYecKas IMPOMBIINIJIEHHOCTD CET'OJHS;

- KypHai «DyHaaMeHTaIbHbIE TPOOIEMbI COBPEMEHHOTO MAaTEPUATIOBEICHUSY;

- )KypHan «byTiepoBckue cOOOIICHHS;

6.3. UnTepHeT-pecypchbl

- CalThI BEyIUX HAYYIHBIX KYPHAIOB TI0 XUMHYECKON TEXHOJIOTUN U OMOTEXHOJIOTUH;
- DJIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMbI (OecCIIaTHBIA TOCTYH 4epe3 AJIEKTPOHHYI0 OHOIHOTEKY

Bal'y).

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlns peanu3anyy TaHHOM JUCLUIUIMHBI MMEIOTCS CHELUaIbHbIE IOMELIEHUS JUIsl IPOBEICHUS
3aHATHUH JIEKLIMOHHOTO TUIIA, 3aHATUH J1a00paTOPHOro THIIA, KYPCOBOTO MPOEKTUPOBAHUS (BBIIOJHEHUS
KYpPCOBBIX paboT), TEKYLIEro KOHTPOJISI M MPOMEXYTOYHOW arrecranuu. JlabopaTopHble 3aHATHS

MMPOBOJATCA B CIICHUAIIMBUPOBAHHOM KOMIIBFOTCPHOM KJIACCE.

[lepeuens nuIeH3MOHHOTO MporpaMMHoro odecneuenus: Windows 7; Microsoft Open License
62857078; MS Office 2010 Microsoft Open License 65902316, Matlab — 12.
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Pabouyro mporpaMMy cOCTaBiII __JoneHT Kadeapst XT % 3emckoBa B.T.
Penensent: Jlupexrop OOO «IIpommmacty % %é ~~ Tumannes f.A.

[IporpamMma paccmoTpeHa i 0100peHa Ha 3aceannu kadenpsr XT

IIporokon Ne__1 ot 30.08. 2021 rogg>
3agenyromuii kadeapoi %{; 10.T.IanoB
,//

Pabouas mporpamma paccMoTpeHa H o1o0peHa Ha 3aceJaHH| y4eOHO-METOAMYECKONH KOMHCCHH
HanpaBienus 18.03.01 «Xumudeckasi TEXHOIOTHS»

[TpoTokon Ne 1 ot _30.08. 2021%/'-
[Ipencenarens KOMHCCHH 10.T.IlanoB
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JIMCT HEPEYTBEPXKHHUSI
PABOYEHU ITPOI'PAMMBI JUCIIUITVIMHbI

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT
[Tporokon 3acenanust kKageapnr Ne OT roaa
3aBenyromuii kadeapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT
[Tporokon 3acenanus kKageapnl Ne OT rojaa
3aBenyromuii kadeapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT
[Tporokon 3acenanust kKageapnl Ne OT roaa
3aBenyromuuii kageapoit

Pabouas mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ
[Tporokon 3acenanust kKapeapnr Ne OT roaa
3aBenyromuii kageapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TO1
[Tporokon 3acenanust kKageapnr Ne OT roaa
3aBenyromnuii kageapoit




AHHOTAIIUSA PABOYEHN TPOT' PAMMBI JIUCIIUTLJIAHBI

MOHeJII/IPOBaHI/Ie XMMHUKO-TEXHOJOIMIECCKHUX ITPOHECCOB

Hanpasyenue noaroTroBku 18.03.01 Xumuueckasi TEXHOJIOTUS
(cnmenmuaabLHOCTD)
Hanpasaennocrs(npoguinb) TexHonorus n nepepabOTKH NOJIUMEPOB
NOATOTOBKH
Llesb 0cBOEHUS THCHMIIIMHBI Henbro ocBoenuss aucuumiuHel «MoaenupoBaHue

XUMHUKO-TEXHOJOTUYECKHUX ITPOLIECCOBY
SIBJISIETCS] HAYYUTh CTY/ICHTOB:

® T[PUMEHATH  OCHOBHBIE  TMpUEMbl  00pabOTKU
AKCIIEPUMEHTAIIbHBIX JAHHBIX;

® JCIOJIb30BaTh  BO3MOKHOCTH  BBIYHCIUTEIBHON
TEXHHUKHU W HOBBIX KOMIBIOTEPHBIX TEXHOJOTUH TPH
PELIeHNH TEXHOJIOTHYECKUX 3a/1a4;

® COCTaBJIAITh MAaT€MAaTHUYECKUE MOJEIN KOHKPETHBIX
MPOIIECCOB XUMHUYECKOU TEXHOJIOTHH.

OO0mas Tpy10eMKOCTh ®opma 00yu.— ounas: 103.e. u 360 ygac.

AUCIHIIMHBI - 3a04yHas (cpok oO0yyenus 5 ner): 11 3.e.,396u
- 3a04Has (cpok oOyuenus 3 rona): 10 3.e., 3604
- 3a04yHas (cpok o0yuenus 3,5rona):8 3.e.,288u

dDopMa NPOMEKYTOYHOI Cpok o0yuenus — 2 cemectpa. B koHIIe Kaxa0ro cemecrpa
aTTecTauuu — 9K3aMeH , Bo 2-oM cemectpe — KP

Kparkoe cogep:xxanue Teopernueckuid  Kypc, JnabopatopHbie  pabOTBl B

AMCUUIIMHBI COOTBETCTBUM C TEMAaTUYECKUM IUJIAHOM, B TEYECHUE

KQXJIOTO ceMecTpa 3 peHTHHT-KOHTpods. Bo Bropom
cemecTpe oOydeHus 100aBIsieTcsi KypcoBasi padoTa.

AnHoTanuio paboueit mporpaMmbl COCTaBHI JTOLEHT Kad. XT 3emckoBa B.T.




