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Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

Pemienue NpMKJIATHBIX 32124 € HCIO0JIb30BAHHEM
MATLAB

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
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Uroro ayn. 18 (18 [ 18 |18
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IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
Pemienue npukjiagHbIix 3a4a4 ¢ ucnojb3oBanueM MATLAB

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2022, nporokon Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceIaHuH

Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIporokon ot r., Ne

PyxoBonutens nonpasnenenus lllsanesa Auna BuktopoBHa



1. HEJIX OCBOEHUA

1.1 | c(hopMHPOBATH KOMIIETCHIIUIO MIPUMEHEHHS CIIEHATN3NPOBAHHOM MPOrpaMMBI IS PEIICHNS HEDKCHEPHBIX 3a/1a4

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT PAMMBbI

Biox OIT: OT/

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 | MaccooOMeHHBIE MTPOIECChl XUMUUECKOU TEXHOIOTHH

2.1.2 | Teoperuueckue OCHOBbI XMMUYECKON TEXHOIOIUHU TOILIUBA U YIIEPOIHBIX MATEPUAIIOB

2.1.3 | udopmaruka

2.2 Jucuunianubl (MOIY/IM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 |KypcoBas Hay4HO-HCCIIEIOBATENbCKas paboTa

222 MOZ[GJ'IPIpOBaHI/IC XUMHUKO-TCXHOJIOTMYCCKUX IPOLCCCOB

2.2.3 |IoaroroBka K MpoleAype 3alIUThI M 3aIlIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

2.2.4 | Cucremsl ynpaBieHUs] XUMUKO-TEXHOJIOTHUYECKUMH TIPOIIECCaMU

3. PE3YJIbTATHI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMU
KOMIIETEHIIUSIMH

IIK-2: Cnioco0eH BINOJIHATDH OTAeAbHbIE ITANBI HAYYHO-HCC/1€10BATEIbCKUX M IKCIIePUMEHTAJIBHBIX padoT B 00J1acTH
XMMHYeCKOro MPOU3BOACTBA, ONMPAsICh HA MOCJIeIHIe JOCTHKEHUS] HAYKH U Hu(poByIo TpaHchopManMIo NPOU3BOACTBA

3HaTh:

[IK-2-31 ocHoBHO# (yHKIIHOHAT ITporpaMMel Matlab, mpuHIMIEI pabOTHI ¢ IPOrpaMMOit

YMmerb:

[IK-2-VY1 BBINOTHATH OCHOBHBIE CTAHAAPTHBIE aHAJM3BI B IPOrpaMMe

Baanernb:

[TIK-2-B1 HaBbIKaM¥ OCTPOCHHS PErPECCUOHHON MOJIENH, HEUETKOM MOEIH, alllIPpOKCUMAIIMK U PEICHUs 3a1a4, BCTPEUAIOIIUXCS
B JICSITEIbHOCTH UH)KEHEpa

4. CTPYKTYPA U COAEP KAHUE

Kon HaunmenoBanue pasnenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pazgen 1. OcHoBBI padoThI
B MATHLAB u peumenune
HEKOTOPBIX 32124,
BCTpeYaloluxcs B
HMH:KCHEPHOH NPaKTUKe

1.1 OcHOBHOH (YHKIIHOHAT 6 2 TIK-2-31 JIT.1J12.1
nporpaMMsl. BHemHuii Buj JI2.2J12.3
OKOH, OCHOBHBIE OTIepaIiH, J12.4 J12.5
npuHOUT padoTsl. /TIp/

1.2 ITpumep nocTpoeHust 6 2

perpecCUOHHON MOJIENH B
Matlab. /TIp/

1.3 [Ipumep nocrpoeHus 6 4
HEYETKOH MOJenu B
Matlab. /TIp/

1.4 [Tpumep anpokcumanuu 6 2
(YHKIIMH C TIOMOIIIBIO
HEHPOHHOU CETH B
Matlab. /TIp/




1.5

Mopnenb ocaxxaeHust
MOJHUAKUCIIEPCHON CMECH B
Matlab. Teoperudeckue
OCHOBBI CEJJMMEHTAIIMOHHBIX
MPOLIECCOB.
CenMMEeHTalMOHHBIN aHAIN3
JTUCTIEPCHOTO COCTaBa
gactull. CeAnMeHTaMOHHO-
T dy3noHHOES
paBHOBecue.[lepenarounas
¢ynxnus. [TpeobpasoBanue
Jlanutaca B pemiennn

T PepeHINATEHBIX
ypaBHeHuil. Peanu3zarus
Mozenu B Matlab. /TTp/

1.6

Mogenb paboTbl HAMOPHOTO
baka B Matlab. /TIp/

1.7

Jluneitnas perpeccus.
ITapHas HenuHelHAs MOAENb.
MHosxecTBeHHas JTUHEWHas
perpeccust. /Cp/

JI1.1J12.1
J12.2J12.3
J12.4J12.5

1.8

Peanuzanus momenu JI.A.

My4HuKa pa3pyleHus KOKca.

Maremartuyeckasi MOJEINb
mpoliecca pa3pyLieHus Kokca
Y TIPUHIIAT

WCTIOIb30BaHUS YCIIOBHBIX
9KBUBAJICHTOB BEJTMUMHBI
MEXaHUUYECKON Harpy3KH.
YcTaHoBIEHHE KOHCTaHT
pa3pyLIeHUsT KOKCa Pa3HbIX
KJIaCCOB KPYITHOCTH.
Ornpenenenue
SKBUBAIIEHTHOTO YHCTIa
00opoTtoB Gapabana (nd1) s
IIPOTHO3MPOBAHUS COCTABA
MPEICKUIIOBOTO KOKCA.
Pacuer
TPaHyJIOMETPUIECKOTO
cocTaBa CKHITOBOTO KOKCa.
Orpenenenue
Ta30MpPOHUIIAEMOCTH U
IUIOTHOCTH HACBHITHOW MacChl
kokca. /Cp/

14

I1K-2-31 TIK-2- J1.1 KM1
V1IIK-2-Bl

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KontpoasHble MeponpusiTHsi (KOHTPOJIBHAsI padoTa, TecT, KOJJIOKBUYM, IK3aMeH H T.I), BOMPOCHI ISt

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon
KM

KonTponsnoe
MEpPOIIPUATHE

IIpoBepsiemblie
HUHIUKATOPBI
KOMITETCHITUI

BOHpOCBI JUIA IOATOTOBKH

KM1

3auér

ITK-2-31;11K-2-
VI;IIK-2-B1

1) Ucnonesys moOsle ynobHsIe it Bac cpenctsa HaliuTe ypaBHEHNE
perpeccun,

CBSI3BIBAIOIIICE [[BA MACCUBA JaHHBIX

X: {0; 5; 10; 15; 25}

V: {1;3,6;5,9;8,7;13,2}

2) Kaxk ouieHnBaeTCst TOUHOCTD JIMHEIHON OIHOTIapaMeTpUIeCcKOn
Mozaenu?

3) Kak orneHMBaeTCSI TOYHOCTD JBYXMapaMETPHICCKUX JTHHSHHBIX
Mozenen?

4) Ucnonb3ys nro0bie ynooHsle ajst Bac cpenctBa HailinTe ypaBHEHHE
perpeccud,

CBSI3BIBAIOIIEE JIBA MACCHBA TAHHBIX

65




5) Ucnons3ys anropuT™Mbl HEHPOHHBIX CETeH MM HEYETKON JIOTHKU
MOCTPOITE MOJIENb TEXHOIOTMYECKOTO MPOIiecca MO CAEAYIOIIUM
HCXOIHBIM JTaHHBIM TaOJIHIHI 4.

Ta6muna 4 — Habop uCX0IHBIX MapaMeTpoB

Neokenm 1 x2 x3 x4 x5 y
Noskenm  x1 x2 x3 x4 x5
y

1 2342 34,20 0,23 20,0 0,5 12,32
11 269,87 69,21 0,41 20,4 5,5
17,21

2 239,6 36,13 0,24 20,0 1,0 13,43
12 270,87 69,25 0,43 20,4 6,0
16,43

3 241,3 39,20 0,25 20,0 1,5 14,45
13 268,10 68,32 0,35 20,3 6,5
17,50

4 252.5 41,98 0,26 20,0 2,0 15,65
14 272,98 71,06 0,51 20,5 7,0
14,23

5 2579 45,67 0,27 20,3 2,5 16,87
15 281,21 73,76 0,53 20,4 7,5
11,65

6 266,3 49,12 0,28 20,3 3,0 17,45
16 289,54 75,87 0,57 20,4 8,0
11,24

7 267,2 52,98 0,29 20,3 3,5 17,56
17 290,12 79,21 0,61 20,5 8,5
10,67

8 267,5 67,87 0,30 20,4 4,0 18,32
18 292,54 80,10 0,54 20,5 9,0
9,80

9 2679 68,54 0,32 20,4 4.5 17,34
19 294,98 82,05 0,52 20,5 9,5
9,03

10 268,1 68,32 0,35 20,4 5,0 17,32
20 300,02 85,98 0,53 20,5 10,0
8,54

6) UTo MOXKHO CKa3aTh 00 MCXOAHBIX JaHHBIX MTPEABIIYIIETO 3a1aHH,
€CIIM U3BECTHO, YTO IPH MPOBEACHUH NAPAIIIETEHBIX OIBITOB C
00BEKTOM, €T0 BBIXO]] MEHSJICS:

y={17,30 17,50 17,40 17,60 17,25}?

7) C xaKoi 1embI0 MCIOIB3YIOT HelpoceTeBbie anropuTMel? Kak
ycTpoeHa HeHpOHHas CeTh?

8) IepeuricnuTe OCHOBHBIE ATAIbl HEUETKOTO BHIBOAA.

9) Uem otnmyaroTcst ¥ 9To odrmiero B anroputMax Mavmanu u CyraHo?
10) Mo>HO JIn HEHPOHHYIO CETh, O0OYUEHHYIO TI0 OJJHOMY OOBEKTY, 0€3
U3MEHEHUS U

nepeoOy4eHHs HCII0NIb30BaTh HA BCEX 00BEKTAX TAKOTO JK€ TUIA U
TEXHUYECKUX MapameTpoB?

11) Onpenenute 061acTh IPUMEHEHHUS PETPECCHOHHBIX MOZeNeil u
SMIUPUIECKUX

MOJIENEH B LIETIOM.

12) Ucnonp3ys Matlab mocTpoiiTe anmpOKCHMUPYIOLTYIO KPUBYIO C
UCTIONIb30BaHUEM

HEHpPOHHOHU ceTH st QYHKIUN

a) y=2x+3x3-4x5+5sin(20x) 6) y=8x3+20 B) y=3(1-exp(-x/3))

13) Yo Takoe nepenarouHas GyHKIUS U KaK 3HasI IepeJaTOUHYIO
(dyHKITIHIO 00bEKTa

MOJYYHUTH YpaBHEHHUE TIEPEXOTHOTO Iporecca?

14) IoctpoiiTe MTMHEAPU30BAHHYIO MOAENb HAIOTHEHUS/OMOPOKHEHIS
LMJIMHIPUYECKOMN HAaIIOPHOM EMKOCTH U CPaBHUTE €€ NEPEXOIHYIO
(DYHKIMIO C aHAJIOTUYHOM /TS HEJIMaHEPU30BaHHOH MOJIEIH.
IMTapamerps! obenx Mozenet cinexyromue: auameTp 6aka: 5 M; BEICOTa
6aka: 7 m; pacxon mogaun: 60 m3/4.

Kunkocts: 98 %- ast cepHast KUCIIOTA.

15) IMocTpoiiTe MOIENb OCAXKICHUS TOTHIUCTICPCHON CHCTEMBI
MOKA3aHHOM B II. 3.6 U IOJIy4UTe KPUBYIO CEAUMEHTALUY YACTHULL IS
cityyasi, KOrJa Jalika ceAMMEHTOMETpa YCTaHOBJIeHa Ha ITyOuHe 4 cM




OT YpOBHS HanuBa IMUIMHApa. Kakas Macca 4acTuil ocaaeT K MOMEHTY
BpeMeHH 2 yaca?

16) Ioctpoiite rpaduyeckoe 0TOOpaKEHHE pacX0la HCTCUSHHS BO
BPEMEHH M0 TaHHBIM 3aJaHus 2, €CIH PAacXo]] MOJaY U3MEHIETCS 0
3aKOHY:

a)

0) [J =60+ 10 [10J0] (0,107), M3/4.
0=60+2000(0,0100), M3/a., [1 <2 y;

0=60+5000(0,0100), M3/4, ] >2 4.

17) Yto Takoe siBHas ¥ HesIBHAs pa3HOCTHas cxeMa? Kak momyduts u
HCTIONB30BaTh

Pa3HOCTHBIE ypaBHEHHS IPU MOAEIMPOBAHUH TEIJIOBBIX MPOLECCOB?
6) ITocTpoiiTe MOzeNIb OXJIAXKICHUS 3aTOTOBKU 110 JaHHBIM,
WCTIONB30BaHHEIM B T 18) CMozenupyiite cCUTyaluio, KOraa 4epe3 JBa
gaca [OCJIe Hauala SKCIepPUMEHTa 3aT0TOBKY IOMEIIAIOT B CPey C
temneparypoit Muayc 20 °C u 10 KOHIIa SKCIIepUMEHTa OoJiee He
TIepEMENIAIOT 3aTOTOBKY.

19) CMmonenupyiiTe CUTyalnIo, KOTIa Yepe3 IBa yaca Imociie Havaina
9KCIIEPUMEHTA 3ar0TOBKY ITOMEIIAIOT B CPeJly C TEMIIEpaTypOil MUHYC
20 °C u 10 KOHIIa SKCIIEpUMEHTa OoJiee He MepeMeNaroT 3aroToBky. I1o
pe3yabpTaTaM BEITOTHEHHS IPEIBITYINEro 33 aHus TOTyINTe MACCHBEI
3HAUCHUI BEIXOAHON BEIWYMHBI (IO CIOSM) U allIPOKCHUMHUPYHTE UX C
ITOMOUIbI0 HEUPOHHBIX CETEM.

20) Kaxue ynpoIeHns HCIoIb30BAINCH IPU MIOCTPOCHUH Pa3HOCTHBIX
YPaBHEHUH B PEIICHUU TEII0BOM 3anauu 11.3.7? JIJ1s uero ucnonb3yroT
npolLeaypy JIMHeapu3aluy HeTMHEHHbIX 3aBUcUMocTei? Onuimre
METO/1bI JTUHEAPU3aALUH JUHAMUUECKUX HEJIMHEHHbBIX 3aBUCUMOCTEH.
21) lns gero HeoOXOIMMO 3HATH XapaKTEPUCTHKH THIIOBBIX
MHAMHAYECKUX 3BEHLEB?

Uro Takoe AUX 1 ®UX? M0KHO JId 110 SKCIIEPUMEHTAIBHBIX JaHHBIM
noctpouts AYX?

22) Kaxk o JIAYX mmm AUX onpenennuts nepesaTouHyto (yHKIHIO
00BeKTa, a

TaK)ke BOCCTAHOBUTH YpaBHEHHE TUHAMHUKH 00BeKTa?

23) [nis BCex MpUMEpPOB, MPUBEACHHBIX B 11.3.5 - 3.7 naiite oObsicHEHUE
Ha3HA4YeHHs KaKIO0TO THIIOBOTO OJ0Ka, UCIIOIb30BAHHOTO MIPU
MOCTpOeHUHU Mozenu B Simulink.

24) Ilepeunciute U 0XapaKTEPU3YHTE THITOBBIE BO3MYIIICHU
(Bo3meicTBUS), TPUMEHSIEMBIC ITPU U3YIEHHH CBOHCTB 00BEKTOB HIIH
MIPOILIECCOB B XUMHUECKHX TEXHOJIOTHSIX.

25) YUro Takoe 3KBUBaJICHTHAs BEIMYMHA MEXaHUYECKOM Harpy3ku?
26) Kakne Kycku Kokca 0oJiee MoIBEPKEHBI Pa3pyIHICHUIO — MEJIKHE HITH
KpYIHEIE,

nouemy? Kak 310 nmokazats, ucnosb3ys merong Y OBMH?

27) Ha xakue moka3aTesi KadyecTBa KOKCa BIIMSET €ro
rpaHyJIOMETPUYECKUH cocTaB?

28) [yis 4ero u Kak onpenenstoT KOHCTaHTHI Aerpajanuun?

29) [lnis 4ero UCHoJb3YyIOT MOJIENIN Pa3pyLIEHUsI KyCKOBOI'O MaTepuaia,
TIOCTPOCHHBIE

no merony YOBMH?

30) Yro Takoe SKBUBAJIIEHTHOE YMCI0 000poTOB MuKkyM-6apabana u st
Yero MCIONB3YeTCs 3Ta BeMYHHA?

31) Yro mpeacrapisier codoit Mukym-6apabaH 1 Kakue IIPOLECCH B
HEM MOJETUPYIOT?

32) MO>KHO JIU 110 U3BECTHOMY IPaHYIOMETPUYECKOMY COCTABY KOKCa
paccuuTaTh ero

HACHIHYI0 Maccy? KakoBa 001acTs mpuMeHeHHs TaKOro pacuera?

33) Yro moka3bIBaeT napaMeTp ra3onpoHULAEMOCTH, KaK ero
paccuuTaTh?

34) KakumM 00pa3oM MpOU3BOTUTCS MPOTHO3 (pacyier)
TPaHyJIOMETPUYECKOr0 COCTaBa CKUIIOBOTO KOKCA M KaKHe TaHHbIE
HEOOXOIUMBI JJIsl OCYIIECTBICHHS TAKOTO IIPOrHO3a?

35) Kaxk mepecuntaTh cOCTaB BaJTOBOTO KOKCA Ha TOBAPHBIH KOKC?

36) Kax BBIOTHUTH IPOTHO3 MOKa3atened M25 u M10 mis ToBapHOTO
KOKCa KOHEUHOI'0 IOTpeOUTENs 110 JaHHBIM pacceBa U aHaJOTMYHBIM
MOKa3aTeNsIM paMIIOBOTO KOKca?

37) Yto Takoe cTabMIH3anis KagecTBa KOKCa U Kak € OCYyIeCTBUTh?
38) Kak o1leHuTh moTepu OT Mepenu3MelbUeHus B Ipoliecce




TPaHCHOPTUPOBKU KOKCa

KOHEYHOMY MOTpeOUTENto?

39) Kak MeHsieTcsl KauecTBO TOBAPHOTO KOKCa P YBEITHYCHUH JUTHHBI
MyTH 0 KOHEYHOTO MOTPEOUTENS U KOJTMYECTBA TPAHCIIOPTHBIX
orepanuii 3arpy3Ku/BeIrPy3KH KOKCa.

5.2. Ilepeyenb padoT, BLINOJIHAEMBIX N0 JUCHMILINHE (Moay.10, npakTuKe, HUP) - 3cce, pedepaThl, NnpakTHYECKHE U
pacyeTHo-TpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI M JAP.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

q)OpMOfI HpOMe)KyTO‘IHOﬁ arTTeCTalliuu 110 AUCHIUIIIIMHE ABJISICTCSA BaqéT.

Hwmxe npencrasnen obpaser Ouiera Ui dK3aMeHa, MPOBOJIUMOTO B YCTHOH opme.
MUHHUCTEPCTBO HAYKU 1 BBICLIEI'O OBPA3BOBAHNS POCCUMCKON ®EJIEPALIUN
qJez[epam,Hoe ToCyaAapCTBEHHOC aBTOHOMHOC 06paSOBaT€J‘ILHO€ YUPEKIACHUC BBICIICTO 06pa30BaHI/I$[
HALIMOHAJIbHBIN UCCJIEJJOBATEJIbCKU TEXHOJIOTUYECKUI YHUBEPCUTET
«MUCuCy»

HOBOTPOULIKUI ®UITUAT

Kadenpa maTemaTky 1 eCTeCTBO3HAHHS
BUJIET Ne O

Jucnumuaa: «»

Hamnpagnenue: 18.03.01 «Xumuueckas TEXHOJIOTHSD

dopma o0ydeHsI: OTHas

®dopma mpoBeeHHs 3a4ETa BEITOTHEHIE YCTHAS

L. MO>KHO JIH MO U3BECTHOMY I'PaHYIOMETPHYECKOMY COCTaBYy KOKCa PacCUHTaTh €ro HACBHIIHYIO Maccy?

2.Yrto Takoe SKBUBAJICHTHAsl BEJIMYMHA MEXaHHIECKOH Harpy3ku? 26) Kakue kycku kokca 6oJiee oBep KeHbI pa3pyLIeHHIO —
MEJIKHE WM KpynHble, noueMy? Kak 3To nokasats, ucnonb3ys Meron Y OBMH?

3. Kaxue yrmpomeHus HCTIOIb30BAIUCH IIPU TOCTPOCHHUH Pa3HOCTHBIX YPaBHEHUH B PEIICHUH TEILIOBOH 3amaun? Jliis gero
UCTIONB3YIOT MPOLEAYpY TMHEApU3alluy HENUHEHHbBIX 3aBUCMOCTEN?

CocrtaBui: K.T.H., ToueHT kadenapsl MuE JW. Anexcees
3aB. kadenpoit MuE A.B. IlIBanésa

5.4. MeToauka olleHKH 0CBOeHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

Kpurepuu oreHku (B COOTBETCTBUH € (DOPMHUPYEMBIMU KOMIIETEHIUSMHU U IUNITAHUPYEMBIMU pe3yIbTaTaMU 00yUeHHUS):

— Ha OLIEHKY «OTJIMYHO» — CTYAECHT JOJKEH ITOKAa3aTh BLICOKMM yPOBEHb 3HAHUM HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsAcHEHN HH(OPMAINH, HO U HHTEIJIEKTyaJIbHbIC HABBIKM PENIeHHS IPOOJIeM | 3a1ad, HaXOJKACHHUS YHUKAIBHBIX OTBETOB K
npoOIieMaM, OLEHKU U BBIHECCHUS! KPUTUUECKUX CYKICHHH;

— Ha OLICHKY «XOPOIIO» — CTY/ICHT JIOJDKEH I10Ka3aTh 3HAHUS HE TOJIBKO Ha YPOBHE BOCHIPOU3BEACHUS U 00bCHEHUsSI HH(POPMALIHH,
HO ¥ MHTEIJUTEKTYaIbHBIC HAaBBIKH PEIICHMS POOJIeM 1 3a/1ad, HaXOXK/ICHNS YHUKAJIBHBIX OTBETOB K MpoOieMam;

— Ha OIICHKY «YIOBJIETBOPUTENBHO» — CTYJCHT JOJDKEH [T0Ka3aTh 3HAHMS HA YPOBHE BOCIIPOU3BECHUS U OOBSCHCHNS HHPOpMANNH,
UHTEJUIEKTYaJIbHbIC HABBIKY PELICHUS IIPOCTHIX 331a4;

— Ha OLICHKY «HEYJOBJIETBOPHTEIBHO» — CTYJICHT HE MOXET II0Ka3aTh 3HAHMS HA YPOBHE BOCIIPOU3BECHHS U OOBSICHEHUS
nH(pOpMAINH, HE MOXKET ITOKa3aTh HHTEIJIEKTyaJIbHbIC HABBIKM PEIIEHHS IPOCTHIX 3a/1ad.

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pekxomenayemas uTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTABUTEITN 3aryaBue BubGnuorexa W3natenbcTBO, TO, 971. aipec
JI1.1 |Cabaun A.B. MopenupoBaHuEe XUMHKO- H® HUTY MUCuC, 2016,
TEXHOJIOTHYECKUX TTPOILIECCOB: www.nf.misis.ru

y4aeOHoe mocobue

6.1.2. Jlono/iHUTE/IbLHAS JINTEPATYPa

ABTOPBI, COCTaBHTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. anpec
JI2.1 | U.E. IInemunckas, WHTEepaKkTUBHBIE CHCTEMBI Kaszans : U3narensctso KHUTY, 2014,
AH. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
BaneprannoBa, C.11. y4aeOHoe mocobue page=book&id=428781
Hyes
JI2.2 | letunun FO.H. AHanu3 1 00paboTKa CUTHAIOB HoBocubupck : HI'TY, 2014,
B cpene MATLAB : yauebHOE http://biblioclub.ru/index.php?

nocobue page=book&id=428781




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

J12.3 | Opsikonos B.II. MATLAB R2006/2007/2008 + Mocksa : COJIOH-TTPECC, 2008,
Simulink 5/6/7. OcHOBBI http://biblioclub.ru/index.php?
MPUMEHEHUS : TIPAKTHIECKOe page=book&id=117820
nocobne
JI2.4 | lpsixoHos B.I1 MATLAB 6/6.1/6.5 + Simulink Mockga : COJIOH-ITPECC, 2008,
4/5 B MaTeMaTHKE U http://biblioclub.ru/index.php?
MOJICTUPOBAHUY: TTOJTHOE page=book&id=271895
PYKOBOJICTBO TIOJIB30BATENS
JI2.5 |Ilepenpmyrep B.M. ITakeTs! pacmupeHust Mocksa : COJIOH-IIPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox u Robust Control page=book&id=227123
Toolbox : mpakTHyeckoe
nocobue
6.3 IlepeueHb MPOrpaMMHOro odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security s 6nsneca-Pammpennsriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 | Microsoft Office 2007 Russian Academic OPEN No Level
1.8 |7-zip
1.9 |Notepad++
I1.10 | Bpaysep Google Chrome
I1.11 | Microsoft Teams
I1.12 |Zoom
I1.13 | Bpayzep Opera
I1.14 |Bpayzep Yandex
I1.15 | Bpaysep Microsoft Edge
I1.16 | WinDjView 2.0.2
I1.17 |MATLAB & Simulink
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue OcHareHue
113 VYuebHas maboparopust (xommbioTepHBIH | Kommekt yaeOHoi Mebenn Ha 12 MecT mus oOydaromuxcs,
KJ1ace) 12 cTauMOHapHBIX KOMIIBIOTEPOB JJsl CTYAEHTOB, 1
CTaI[MOHAPHBI KOMITBIOTEp Ui IpemojaBarensi (y Bcex
BBIXOJ] B HHTEPHET), MPOEKTOp, OKpaH HACTCHHBIH,
KOMMYTATOp, [OCKa ayJIuTOpHAas MeJoBas, BeO Kamepa
Logitech, noctyn k DMOC VYuusepcurera MUCHUC 4yepe3
T4yHEIA KabmHer Ha matdpopme LMS Canvas m Moodle,
nuieH3noHHele  mporpamMmel MS  Office, MS  Teams,
antusupyc Dr.Web.
113 VYuebnas maboparopust (xommbioTepHBIH | Kommekt yaeOHoi Mebenn Ha 12 MecT mms oOydaromuxcs,

KJ1ace) 12 cTauMOHapHBIX KOMIIBIOTEPOB JJsl CTYIAEHTOB, 1
CTAlMOHAPHBII KOMIIBIOTEp [UIsl mpenopaBarens (y Bcex
BEIXOA B WHTEPHET), TIPOEKTOpP, OKpaH HACTCHHBIH,
KOMMYTaToOp, JOCKa ayJuTOpHas MeJoBas, BeO Kamepa
Logitech, noctyn k DMOC VYuusepcurera MUCHUC dyepe3
Tr4yHEIA KabmHer Ha 1atdopme LMS Canvas m Moodle,
nuieH3nonHsle  mporpamMmel - MS  Office, MS  Teams,
antusupyc Dr.Web.




123 VYuebHas maboparopus (xommbloTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1 oOydaromuxcs,
KJIacc) Kabuner KypCOBOTO n|12 cranuoHapHBIX KOMIBIOTEPOB JUI1 CTYAEHTOB, 1
JMIUIOMHOTO HPOSKTUPOBAHWYS, | CTAllMOHAPHBIH KOMITBIOTEp IJIs Tmpenojasatens (y Bcex
CaMOCTOSATENBHOM PabOThl O0YJalOMUXCS | BBIXOA B HMHTEPHET), IIPOEKTOP, 3KpaH, KOMMYTaTrop, BeO
Kamepa, JOCKa-(QIUITYapT MarH.-MapKepHas IepeIBIDKHAS,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 nuuHBIN
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,

arTuBupyc Dr.Web.
127 VYuebHas maboparopus (xommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 24 MecT Ui 00yJaroImuxcs,
KJIacc) 12 cranuoOHapHBIX KOMIIBIOTEPOB UI1  CTYAEHTOB, 1

CTAI[OHAPHBIH KOMIIBIOTEp Ui mpernopaaBarens (y Bcex
BBIXOJ B HHTCPHET), IPOCKTOpP, HHTCPAKTUBHAs JOCKa,
JOCKa ayJuTOpHas MeJoBas, KOMMYyTaTop, BeO Kamepa,
JOKyMeHT-kamepa, goctyn k OWOC VYHuBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunen3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

224 VYuebHas maboparopus (kommbloTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT s oOyJaromuxcs,
KJIacc) 12 cranuOHapHBIX KOMIIBIOTEPOB JUI1  CTYAEHTOB, 1
CTAIlMOHAPHBIIl KOMIIBIOTEp JUIs [perojasaTessi (Bce C
BBIXOJIOM B HHTEPHET), IPOCKTOpP, 35KpaH HACTEHHBIMH,
KOMMYTaTOp, JOCKa ayIWTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 muuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,
arTuBHupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

PaccMoTpHM HEKOTOpEIE BaXKHBIE PEKOMEHAINU CTyACHTaM A 3 (PEeKTHBHOTO 3aIIOMUHAHKS TI000T0 yIeOHOT0 MaTepraa. JTo
HpPOCTHIE U BECbMA JEHCTBEHHBIE IPUEMBI.

[pucTynas K 3alIOMUHAHHUIO, HAJIO0 OCTAaBUTH TIepe]] cOOOM 11e)b — 3aIIOMHHUTD HAIOJITO, JydIlle HaBceria. Y CTAaHOBKA Ha
JUTUTENEHOE COXpaHeHne HHPOopManuy 00eceUnT YCIOBHS AV JTydIIero 3anmoMuHans. Hago oco3Hats, aist gero Tpedyercs
3alIOMHUTH U3y4aeMblif MaTepual. Yem BaskHee MOCTaBICHHAs 1IeNb, TeM ObICTpee U MPOYHee MPOUCXOJUT 3aIIOMUHAHUE.
BHuMaHMe — pe3el; maMsTH: YeM OHO OCTpee, TeM IryOxke ciienbl. YeM Oourblie skenaHusl, 3aHHTEPECOBAHHOCTH, SMOITMOHAIBHON
BKJTFOUYCHHOCTH B MOJTy4EHIE HOBBIX 3HAHHM, TEM JIyqIlle 3aIIOMHHUTCS.

Uem mydiie HoHUMaHUE, TEM Tydlle 3anoMuHanue. Hajno oTkas3aTscs oT 3yOpekKH U AT 3aIOMUHAHMS TEKCTa OIHUPAThCS Ha
OCMBICJICHHOE 3aIIOMHUHaHUE, KOTOpOe MPUMEPHO B 25 pa3 s dexTuBHee MexaHnueckoro. [locnenoBaTensHOCTh paboThI MO
OCMBICIICHHOMY 3alIOMHHAHHIO TaKOBa: HOHATH, YCTAHOBHUTD JIOTHIECKYIO ITOCJIEIOBATEIBHOCTD, Pa30UTh MaTepHal Ha YacTH U
HAWTH B KOKIOH KITIOYEBYIO (ppas3y WM OMOPHEIA MyHKT, 3aIOMHATS IMEHHO UX M UCIIONB30BaTh KaK OPUEHTHPHI. CMBICIIOBBIX
6J10KOB JOJKHO OBITE OT 5 110 9.

Ecnu BblnonHeHne Kakoro-1n0o 3aiaHusi IpepBaHo, TO OHO 3aIIOMHUTCS JTy4llIe [0 CPABHEHHMIO C 3aJaHUSIMH, OJIaroIoIyqHO
BBITIOJTHEHHBIMH.

Jlyume aBa pa3a MpoUYECTh U J{Ba Pa3a BOCIPOU3BECTH, UM IPOUYHUTATH IIATh Pa3 6e3 BOCIIPOU3BEACHUS.

HyxHO 3aKkpenysTh B MaMATh y4eOHBII MaTepuall Kak MOXHO Jarie. ONTUMAaIbHBIN IPOMEXKYTOK MEXIY IPOUTEHUAMHI
kostebnercs ot 10 MuHyT 10 16 yacos. [lepeunThiBanre MeHee YeM depe3 10 MUHYT OKa3bIBaeTCs OECIOJIE3HbBIM, a IO UCTEYCHUH 16
JacoB YacTh TEKCTA 3a0BIBACTC.

3agaHHbI yueOHBIN MaTepuat Jydllle MOBTOPSTH Mepel CHOM U C yTpa. J[aBHO M3BECTHO, YTO TyUIIUH CIoco0 3a0BITh TOIBKO
YTO BBIy4EHHOE — 3TO II0CTAPaThCs Cpa3y e 3alIOMHHUTH YTO-HUOYIb oxoxee. [103ToMy Hasj0 YepesnoBaTh MaTepHal.
ITpu 3ayarBaHUM HEOOXOANMO YUUTHIBATH «IIPABIIIO KPas»: OOBIYHO JIyUIlle 3aIIOMHHAIOTCS Hayalo W KOHell HH(pOpMAaIHH, a
CeperHa «BBINANACT».

Hacrosmas Mate yueHus He MOBTOpEHUE, a NpuMeHeHue. YeM Oomnbiue OyaeT HaieHO BO3MOXKHOCTEH BKIIIOYUTDH 3alIOMUHAEMBIN
MaTepual B IPaKTHIECKYIO IEATEIbHOCTD, TEM TIIy0XKe U Ha/leKHee Oy/ieT 3allOMUHaHHE.
WHorna yno6HO HCHONB30BaTh MHEMOTEXHHUKY — HCKYCCTBEHHBIE IPHEMBI 3aIIOMUHAHUS. CBS3BIBaTh IH(PHI ¢ 00pa3aMu, MOX0XKAX
Ha HUX JIFOJIEN U T.].

OueHb BayKHBIM ISl CTYACHTOB SBJISICTCS yMEHUE 3((EKTHBHO KOHCIIEKTUPOBATh JIeKIMU. OCHOBHBIE IPUEMBI
KOHCIEKTHPOBAHMS MOJKHO YCIIOBHO Pa3[eNNTh HA TPH TPYIIIIHL:

L. CoxpaleHue CJIoB, CIOBOCOYETAHUH U TEPMHHOB. DTU MPHUEMBI OCBAaMBAIOTCA OYEHb JIETKO M BKJIIOYAIOT B CEOS:
runepadopeBuaTypy (korna HadaabHas OykBa 0OBOAWTCS JMHHUEH), KBAHTOPU3ALHIO (IEPEBOPOT HAYAIBHOM OYKBBI), CIOCOOBI

3aNKMCH OKOHYAHUH, HepormnuKy U MUKTorpaduio. JJocTaTouHO TOJIBKO T€M MM HHBIM CIIOCOOOM 3aKOJUPOBATh 4acTO
TIOBTOPSIOIINECS, a OCOOCHHO JUTMHHEBIC CIIOBA M CHEIHATbHBIC TepMHUHBL. HarpuMmep, TEpMUH «TrOCYyIapCTBEHHAS MOJIOACKHAS
MOJIUTHKA) JIETKO 3aMeHHUTh coueTanreM 0ykB ' MII. Tonbko 3aMeHBI Ha0 AeTaTh BCE BpeMs OIHHU U Te K€, UHaYe MOXKHO U

3a0bITh, YTO, HAa YTO 3aMEHWJIN WU KaK COKPATHIIH.

2. IepepadoTka pasel. D10 caMblii 3¢ GeKTHBHEIN TpreM. Ho 1 OCBOUTE €ro 10 CTENeHH aBTOMaTH3Ma JIOBOJIBHO CIIOKHO.
CyTb COCTOHT B TOM, 9TO, BBICIYIIAB (hpa3y JIEKTOpa 0 KOHIIA, MBICJIICHHO IPUBEANTE ee K Hanbojee KOPOTKOMY M HOHSITHOMY ISt

Bac BUJy, COXpaHss ee cMbICI. BoT 3Ty dpasy u 3amummre.




3. Beigenenne kakuM-1m60 00pa3oM CyIIECTBEHHBIX (pa3 U yacTed TeKCTa. DTO MOXKHO CIeNIaTh TEKCTOBBIICTUTEIISIMH,
BEIIMYMHOM OTCTYIIA, PACHOJIOKEHNUEM B BUIE CXEMBI, B BUJIE AITOPUTMA U T.J.

W3ydaTs MaTepuai, OTHOCSIIUNCS K JaHHOH TeMe, CIeIyeT 110 OJHOMY FIIH HECKOJIBKIM M3 PEKOMEHJOBAaHHBIX yICOHHKOB
(cTiICOK peKoMeHIyeMOH JINTepaTyps! IPUBEJICH TOciIe TpeOOBaHMIA K pe3ynbTaTaM n3ydeHHs Kypca). Eciu BO3HHKAIOT TPyIHOCTH
npH paboTe ¢ OCHOBHBIMU Y4EOHHKAaMH, MOXKHO M3y4UTh COOTBETCTBYIOLILYIO TEMY O JIOIOJHUTENBHOM JINTEpaType, HO 3aTeM
cieyeT 00s3aTeNbHO BEPHYTHCS K ITaHHOH TeMe B yueOHuKe. [I1st morcka HeoOXOINMBIX CBEACHHUI B yHeOHHKE MOXKHO
HCTIONB30BATh IIPEIMETHBIN yKa3aTellb B KOHIIE yaeOHHKA.

CamocrosrenbHas paboTa CTYJCHTOB BBIPAXKAETCs B MIOJTOTOBKE K IIPAKTUYECKHUM 3aHATHAM, PEIICHUH JOMAITHUX 3a1aHU.
[Tpy noAroTOBKE NPAKTUYECKUM 3aHATUSIM HEOOX0JUMO paboTaTh HE TOJIBKO C JICKIIMOHHBIM MaTepHalioM, HO ¥ UCIIONb30BaTh
JIATEpaTypHBIC HCTOUYHHKH.




