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CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

18.03.01 Xumuueckas texnonorus, 18.03.01 22 XumTexuonorus_IIplIOuYM_3ao4.plx Xumudeckasi TEXHOIOTHS MPUPOTHBIX
SHEPrOHOCUTEIIEH U YIIEPOJHBIX MATEPUANIOB, YTBEPAKIEHHOr0 YueHbM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase
cootserctByromeii OITIOIT BO 30.11.2021, nmpotokon Ne 35

YrBepxaena B coctase OITOIT BO:
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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 Oo0oraleHne MoJIe3HBIX HCKOIAaeMbIX

2.1.2 | Xumu4eckas TEXHOJIOTHS TOIUIMBA U YTJIEPOIHBIX MaTepHAIIOB

2.1.3 | MaccooOMeHHBIE MTPOIECChl XUMUYECKON TEXHOIOTHU

2.1.4 | TexHONOTHUS U UCIIONB30BAHKE YIIIEPOAHBIX MAaTEPUAJIOB

2.1.5 |Wudopmaruka

2.2 JducuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeanecTByInee:

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMH

IIK-2: Cnoco0eH BBINOJHATH OT/A€eJIbHbIC 3TAlIbl HAYYHO-UCCIECA0BATEJIbCKUX H IKCIEPUMEHTAJIBbHBIX paﬁOT B 00J1acTH
XUMHUYECKOI0o Npou3BOACTBA, ONNMPasiCh HA MOCJTAE€AHUE JOCTHKECHUA HAYKH U I.ll/l(l)pOBle TpaHC(l)OpMaIII/IlO NMpou3BOACTBA

3HaTh:

[IK-2-31 ocHoBHO# (hyHKIIMOHAT ITporpaMMel Matlab, mpuHIMIEI pabOTHI ¢ TPOrpaMMOit

YMmerb:

ITK-2-VY1 BBINONHATE OCHOBHBIC CTAaHJAPTHBIC aHAJIM3HI B IPOrpaMMe

Baanernb:

[1K-2-B1 HaBbIKaMU OCTPOCHHS PETPECCUOHHON MOJIENH, HEUETKOM MOAEIH, allllPOKCUMAIIMK U PEIeHNUs 3a]a4, BCTPEUAIOIIUXCS
B JIESITEIbHOCTH UH)KEHEpa

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanue KM Bpinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pazgen 1. OcHoBBI padoThI
B MATHLAB u peumienue
HEKOTOPBIX 32124,
BCTPeYaoIuXCcH B
HHKeHEePHOIi paKTuKe

1.1 OcHOBHOH (YHKIIMOHAT 5 2 TIK-2-31 JI1.1J12.1
nporpaMMsbl. BHelHuiA Bu/L JI2.2 J12.3
OKOH, OCHOBHBIE OTIepaIii, J12.4 J12.5
npuHOUT padoTsl. /TIp/

1.2 CaMocToATeIbHOE U3YUeHHE. 5 10

OCHOBHOY (hyHKIIMOHAI
nporpaMMmbl. BHenHuii By
OKOH, OCHOBHBIC OTIEpaIliH,
MPUHIUI PAOOTHL.
Brinonnenye aHaIOrMYHbIX
3a7a4, KOTOpBIe OBLTH
PaccMOTPEHBI Ha

3auaTusx. /Cp/

1.3 [Ipumep nocrpoeHus 5 2
pEerpeccCHOHHON MOJIENH B
Matlab. /TIp/

1.4 IMocTpoenus perpeccuoHHON 5 10
monenu B Matlab o
AHAJIOTHH C
PacCMOTPCHHBIMH 3aIaHUSAMH
Ha npaktuke. /Cp/




1.5

ITpumep nocTpoeHust 5 4
HEYeTKOH MOJenu B
Matlab. /TIp/

1.6

ITpumep anpoxkcumanuu 5 2
(hyHKIIMH C TIOMOIIBIO
HEWPOHHOU CEeTH B
Matlab. /TIp/

1.7

Mogens ocaxkaeHus 5 6
MOJINJUCTIEPCHON CMECH B
Matlab. Teoperuueckue
OCHOBBI CEJUMEHTALIMOHHBIX
IIPOLIECCOB.
CenrMeHTaMOHHBIN aHAIN3
JUCTIEPCHOTO COCTaBa
gactil. CeanMeHTallHOHHO-
muddysuoHHOE
paBHoBecue.llepenarounas
¢dynkus. [IpeodpazoBaHue
Jlannaca B pemeHuu
nuddepeHnnanbHBIX
ypaBHeHU. Peannzanus
Monenu B Matlab. /TIp/

1.8

Mopenb paboThl HAOPHOTO 5 2
Gaxa B Matlab. /TIp/

1.9

Jluneiinas perpeccusi. 5 16 JIL.1J12.1
[TapHast HenMHEWHAS MOJIEINb. J12.2 J12.3
MHokecTBEHHAs JTUHEHHAS J12.4 JI2.5
perpeccust. /Cp/

1.10

Peanuzanus monenu JI.A. 5 14 TIK-2-31 TIK-2- J1.1 KMI1
My4HuKa pa3pylieHus KOKca. V1 IIK-2-B1
Maremaruyeckasi MOJIEINb
mpoliecca pa3pymeHus Kokca
Y IPUHLINT

HCIOJIb30BaHMsl YCIOBHBIX
9KBUBAJIICHTOB BEJTMYNHBI
MEXaHUYECKOU Harpy3Ku.
YcraHoBneHHEe KOHCTaHT
pa3pymIeHUsT KOKCa Pa3sHbIX
KIIaCCOB KPYITHOCTH.
Omnpexenenue
9KBUBAJIEHTHOI'O YHCia
00opoToB OapabaHa (n3i) s
MIPOTHO3MPOBAHUS COCTaBA
MIPEICKUIIOBOTO KOKCa.
Pacuer
TPaHyJIOMETPUIECKOTO
cocraBa CKMIIOBOTO KOKca.
Ornpenenenue
Ta30MPOHUIIAEMOCTH U
TUIOTHOCTH HACBHITHOW MacChl
kokca. /Cp/

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

IIposepsiemble
WHIUKATOPBI Bompocs! 111 oAr0TOBKU
KOMIETCHIIUMN

KonTponsHoe
MEpOTIPUSITHE

KM1

3auér MK-2-31;I1K-2-
V1;IIK-2-B1 1) Ucnone3ys mobble ynoOHbIe 11 Bac cpencTsa HailnuTe ypaBHeHHE
perpeccuy,

CBA3BIBAIOLIIEE JBA MACCHBA JJAHHBIX

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

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

2) Kaxk orneHHBaeTCsSI TOYHOCTD JIMHEHHOM OTHOTIapaMeTPUISCKON




Moaenn?

3) Kak ouieHMBaeTCsl TOYHOCTD JABYXNapaMeTPUUECKUX THHEHHBIX
Mojenei?

4) Ucnons3ys mobble ynoOHbIe 11 Bac cpencTsa HaiiiuTe ypaBHeHHE
perpeccuy,

CBSI3BIBAIOLIEE [[BA MACCUBA JaHHBIX

65

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

Ta6muna 4 — Habop uCX0IHBIX MapaMeTpoB

Neokenm  x1 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 MOXHO CKa3aTh 00 MCXOAHBIX JaHHBIX ITPEABIIYIIECTO 3a1aHHU,
€CIIM U3BECTHO, YTO IIPH MPOBEACHUH NAPAIIIETEHBIX OIBITOB C
00BEKTOM, €ro BBIXOJ MEHSIICS:

y={17,3017,50 17,40 17,60 17,25}?

7) C xaKoi 1embI0 MCIOIB3YIOT HelpoceTeBble anropuTMel? Kak
ycTpoeHa HeHpOoHHas CeTh?

8) Ilepeunciaure OCHOBHBIE STallbl HEUETKOTO BHIBO/IA.

9) Uem oTamyaroTcs U 4TO 00IIero B anropurMax Mamaanu u CyraHo?
10) MoxHO JIn HEHPOHHYIO CETh, O0OYUEHHYIO TI0 OJJTHOMY OOBEKTY, 0€3
WU3MEHEHUS U

nepeo0yueHHs UCII0JIb30BaTh Ha BceX 00BbEKTAX TAKOIO )K€ THUIIA U
TEXHUYECKUX MapameTpoB?

11) Onpexnenute 061acTh IPUMEHEHHUS PETPECCHOHHBIX MOfeneil u
SMIUPHUECKUX

MOJIENEN B LIETIOM.

12) Ucnonp3ys Matlab mocTpoliTe anmpOKCHMUPYIOUIYIO KPUBYIO C
UCTIOJIb30BaHUEM

HEWPOHHOU ceTH I GYHKIUH

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
(yHKITIHIO 00bEKTa

MOJYIHUTH YpaBHEHHUE TIEPEXOTHOTO Iporecca?

14) IoctpoiiTe MTMHEAPU30BAHHYIO MOAENb HAIOTHEHUS/OMOPOKHEHIS
LMJIMHIPUYECKO HAIIOPHOM EMKOCTH U CPaBHUTE €€ NEPEXOIHYIO




(HyHKIUIO ¢ aHAJIOTHYHOM 7151 HelIMaHEPH30BaHHON MOJIENH.
ITapametpsl 06eux Moaeneil cienyoonye: AuaMerp 6aka: 5 M; BbICOTa
Oaka: 7 M; pacxoxa mogadu: 60 m3/4.

Kunkocts: 98 %- ast cepHast KUCIIOTA.

15) Hoctpoiite Moaenb OCaXASHHS MOTUIUCTIEPCHOM CUCTEMBI
MIOKa3aHHOM B 1I. 3.6 U MOJIyYUTE KPUBYIO CEAUMEHTALIUU YACTULL ISt
ClTyJasi, KOT/Ia Jallka CelMMEHTOMETpa yCTaHOBIICHA Ha TITyOnHe 4 ¢M
OT ypOBHI HanMBa IMIHHApPa. Kakas Macca 4acTHIl OCSIIET K MOMEHTY
BpeMeHH 2 yaca?

16) IMoctpoiite rpaduyeckoe 0TOOpaKEHHE pacX0la HCTCUSHHS BO
BpPEMEHH IO JAHHBIM 3a/IaHU 2, €CIIM PacXo]l OAaYH U3MEHSIETCS 110
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
WCTIOB30BaTh

Pa3HOCTHBIE ypaBHEHHS IPU MOAEIMPOBAHUH TETJIOBBIX MPOLECCOB?
6) ITocTpoiiTe MOzEeNIb OXJIAXKICHHUS 3aTOTOBKU 110 JaHHBIM,
WCTIONB30BaHHEIM B I 18) CMozenupyiite cCUTyaIuio, KOTaa 4epe3 JBa
Yaca T0cJie Hayajia SKCIEPUMEHTa 3ar0TOBKY MTOMEIIAIOT B CPEy C
temmneparypoit Munyc 20 °C u 10 KOHIIa SKCIIepUMEHTa OoJiee He
TIePEMEIIAIOT 3aTOTOBKY.

19) CMmonenupyiiTe CUTyalnIo, KOTIa Yepes3 IBa yaca Imociie Havana
9KCIIEPUMEHTA 3ar0TOBKY ITOMEIIAIOT B CPeJly C TEMIIEpaTypOil MUHYC
20 °C u 10 KOHIIa SKCIIEpUMEHTa OoJiee He MepeMenaroT 3aroToBky. I1o
pe3yabpTaTaM BEITOTHEHHS IPEIBITYINEro 33 aHus IOTyINTe MACCHBEI
3HAUCHU BEIXOAHON BEIWYMHBI (IO CIOSM) U allIPOKCHUMHUPYHTE UX C
IIOMOUIbI0 HEUPOHHBIX CETEM.

20) Kaxue ynpoImeHuns HCIOJIb30BAINCH IPU MIOCTPOSHUH Pa3HOCTHBIX
YPaBHEHUH B PEIICHUU TEII0BOM 3afauu 11.3.7? JIJ1s uero ucnonb3yroT
IpolLeaypy JIMHeapu3aluy HeTMHEHHbIX 3aBUcUMocTei? Onuimre
METO/1bI JTUHEAPU3aALUH JUHAMUUECKUX HEJIMHEHHbBIX 3aBUCUMOCTEH.
21) lns gero HeoOXOIMMO 3HATh XapaKTEPUCTHKH THIIOBBIX
MHAMHAYECKUX 3BEHLEB?

Uro Takoe AUX 1 ®UX? M0XHO JId 110 SKCIIEPUMEHTAIBHBIX JaHHBIM
noctpouts AYX?

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

TaK)ke BOCCTAHOBUTH ypaBHEHHE TUHAMHKH 00BeKTa?

23) [y BCex MPUMEPOB, MPUBEACHHBIX B 11.3.5 - 3.7 naiite oObsicHEHUE
Ha3HAYEHHS KaXXI0TO TUIIOBOTO OJIOKA, MCIIOIB30BAHHOTO NIPU
MOCTpOeHUU Mojenu B Simulink.

24) Ilepeunciute U 0XapaKTEPU3YHTE THITOBBIE BO3MYIIICHU
(Bo3meicTBUS), IPUMEHSIEMBIC ITPU U3YIEHHH CBOHCTB 00BEKTOB HIIH
MPOILIECCOB B XUMHUECKHX TEXHOJOTHSIX.

25) Yro Takoe 3KBUBaJICHTHAs BEIMYMHA MEXaHUYECKOI Harpy3ku?
26) Kakne kycku Kokca 0oJiee MoIBEPKEHBI Pa3pyIICHUIO — MEJIKHE HITH
KpYIHEIE,

nouemy? Kak 310 nokazats, ucnosb3ys merog Y OBMH?

27) Ha xakue moka3areiny KauecTBa KOKCa BIHSIET €ro
rpaHyJIOMETPUYECKUH cocTaB?

28) [yis 4ero U Kak onpenenstoT KOHCTaHTHI Aerpajanumn?

29) [lnis 4ero UCHob3yOT MOJIENIN Pa3pyLIEHUsI KyCKOBOI'O MaTepuaia,
TIOCTPOCHHBIE

o merony YOBMH?

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

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

32) MO>KHO JIU 10 U3BECTHOMY IPaHYIOMETPUYECKOMY COCTABY KOKCa
paccuuTaTh ero

HACHIHYI0 Maccy? KakoBa 001acTs mpuMeHeHHs TaKOro pacuera?

33) Yro moka3bIBaeT apaMeTp ra3onpoHULAEMOCTH, KaK ero
paccuuraTh?

34) Kakum 00pa3oM MpOU3BOIUTCS MPOTHO3 (pacyer)
TPaHyJIOMETPUYECKOr0 COCTaBa CKUIIOBOTO KOKCA M KaKHe TaHHbIE




HEOOXOMUMBI JJISl OCYIIECTBICHHS TAKOTO IPOrHo3a?

35) Kak nepecuntarh cocTaB BaJJOBOI'O KOKCa Ha TOBapHBIN KOKC?

36) Kak BBIIOJIHUTH MPOTHO3 MoKa3aTeneid M25 u M10 11t ToBapHOTO
KOKCa KOHEUHOT'O TIOTPEOUTENS 110 TaHHBIM pacceBa U aHAJIOTHYHBIM
MoKa3aTensM paMIoBOro Kokca?

37) YUto takoe ctabMIM3anusa Ka94ecTBa KOKCa U Kak e€ OCyIIeCTBUTH?
38) Kak omleHUTh MOTEpH OT MepEen3MeNTbUEHHs B IIPOIIecce
TPaHCHOPTUPOBKU KOKCa

KOHEYHOMY MOTpeOuTENto?

39) Kak MeHseTCs Kag4ecTBO TOBAPHOTO KOKCA ITPH YBEIHICHUH JUTHHEI
MyTH 0 KOHEYHOTO MOTPEOUTENS U KOJTMYECTBA TPAHCIIOPTHBIX
orepauuii 3arpy3Ku/BeITPY3KH KOKCa.

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

5.3. OueHo4Hble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

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

Hwmxe npencrasnen obpaser Ouiera Ui dK3aMeHa, MPOBOJIMMOTO B YCTHOH opme.
MUHHUCTEPCTBO HAYKU 1 BBICLIEI'O OBPA3OBAHNS POCCUMCKON ®EJIEPALIIN
qJez[epam,Hoe ToCyaAapCTBEHHOC aBTOHOMHOEC 06paSOBaT€J‘ILHO€ YIPEKACHUC BBICIICTO 06pa30BaHI/I$[
HALIMOHAJIbHBIN UCCJIEJJOBATEJIbCKUM TEXHOJIOTMYECKU YHUBEPCUTET
«MUCuCy»

HOBOTPOULIKUI ®UITUAT

Kadenpa maTemaTky 1 eCTeCTBO3HAHHS
BUJIET Ne 0

Jucnumnuaa: «»

Hamnpagnenue: 18.03.01 «Xumuueckas TEXHOJIOTHSD

®dopma o0ydeHsI: OTHas

®dopma npoBeseHHs 3a4ETa BHITOTHEHIE YCTHAS

L. MO>KHO JIH MO U3BECTHOMY I'PaHYIOMETPHYECKOMY COCTaBy KOKCAa PAacCUHTaTh €ro HACBHIIHYIO Maccy?

2.Yro Takoe SKBUBAJICHTHAsI BEJIMYMHA MEXaHHIECKOH Harpy3ku? 26) Kakue kycku kokca 6oJiee oBep KeHbI pa3pyLICHHIO —
MEJIKHE WM KpynHble, noueMy? Kak 3To nokasats, ucnons3ys Meron Y OBMH?

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

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

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

Kpurepuu oreHku (B COOTBETCTBUH € (DOPMHUPYEMBIMU KOMITETEHIIUSMHU U IUNITAHUPYEMBIMU pe3yIbTaTaMU 00yUeHNUS):

— Ha OLIEHKY «OTJIMYHO» — CTYAECHT JOJKEH ITOKAa3aTh BEICOKMM yPOBEHb 3HAHUM HE TOJIBKO Ha YPOBHE BOCIIPOU3BEACHUS U
00BsAcHEHN HH(OPMAITNH, HO U HHTEIJIEKTyaJIbHbIC HABBIKM PEIIeHHS IIPOOJIeM | 3a1a4, HaX0JKACHHUS YHUKAIFHBIX OTBETOB K
npoOJieMaM, OLEHKU U BBIHECCHUS] KPHTUUECKUX CYKICHHH;

— Ha OLICHKY «XOPOIIO» — CTY/ICHT JIOJDKEH I10Ka3aTh 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BEACHUS U 00bCHEHUS HH(POPMALIHH,
HO ¥ MHTEIUIEKTYaIbHBIC HAaBBIKH PEIICHMS IPOOJIeM 1 3a/1ad, HaXOXK/ICHNS! YHUKAJIBHBIX OTBETOB K IMpoOiieMam;

— Ha OIICHKY «YIOBJIETBOPUTENBHO» — CTYJCHT JOJDKEH [T0Ka3aTh 3HAHMS HA YPOBHE BOCIIPOU3BECHUS U OOBSICHCHNS HHPOpMANNH,
UHTEJUIEKTYaJIbHbIC HABBIKY PELICHUS IIPOCTHIX 3a1a4;

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

6. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pekxomenayemas 1uTepaTypa

6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTABUTEITN 3aryaBue BubGnuorexa W3narenbcTBO, TO, 371. apec
JI1.1 |Cabaun A.B. MopenupoBaHre XUMHKO- H® HUTY MUCuC, 2016,
TEXHOJIOTHYECKUX TTPOILIECCOB: www.nf.misis.ru
y4aeOHoe mocobue

6.1.2. Jlono/iHUTE/IbLHAS JINTEPATYPa

ABTOpLI, COCTaBUTECIIN 3armaBue Bubanoreka HSZ[aTeJ'ILCTBO, ron, 3JI. aapec




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.1 | K.E. IInemunckasi, MHTepakTHBHBIE CHCTEMBI Kaszans : U3patensctso KHUTY, 2014,
A.H. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
baneprnunaosa, C.U. ydeOHOe Tocooue page=book&id=428781
Hyes
JI2.2 | Werunun F0.H. Ananu3s u 06paboTka CUTHAJIOB Hosocubupck : HI'TY, 2014,
B cpene MATLAB : yueOHOE http://biblioclub.ru/index.php?
nmocobue page=book&id=428781
JI2.3 | dpsikonos B.II. MATLAB R2006/2007/2008 + Mocksa : COJIOH-ITPECC, 2008,
Simulink 5/6/7. OcHoBbI http://biblioclub.ru/index.php?
MPUMEHEHHUSI | IPAKTHIECKOE page=book&id=117820
nocobne
JI2.4 | dpsixonos B.IT MATLAB 6/6.1/6.5 + Simulink Mocksa : COJIOH-TIPECC, 2008,
4/5 B MaTemMaTuKe U http://biblioclub.ru/index.php?
MO/JICTUPOBAHUY: TTOJTHOE page=book&id=271895
PYKOBOJICTBO TIOJIb30BATEIS
JI2.5 |Ilepensmytep B.M. ITakets! paciunpenus Mocksa : COJIOH-IIPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox u Robust Control page=book&id=227123
Toolbox : mpakTH9eckoe
nocobue
6.3 Ilepeuenb MPOrpaMMHOro odecnevdeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security s 6nsneca-Pammpennsriii 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;
1.5 | 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
I1.8 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. Tlepeuenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(JecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
113 VYuebnas maboparopust (xommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT s oOydaromuxcs,

KJ1acc) 12 cTauMOHapHBIX KOMIIBIOTEPOB JJsl CTYOCHTOB, 1
CTAIlMOHAPHBII KOMIBIOTEp [ mpenopaBarens (y Bcex
BEIXOA B HWHTEPHET), TIPOEKTOp, OHKpaH HACTCHHBIH,
KOMMYTaTOp, JOCKa ayQuTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn k DUOC Yuusepcurera MUCHC uepe3
TUYHBIA KaOuHer Ha Twiatdpopme LMS Canvas m Moodle,
nueH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
antuBupyc Dr.Web.




113 VYuebHas maboparopus (xommbloTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1 oOydaromuxcs,
KJIacc) 12 cranuOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAllMOHAPHBIIl KOMIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJ, B MHTEPHET), IPOCKTOp, OKpaH HACTEHHBIH,
KOMMYTaTOp, JOCKa ayIWTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OUOC Yuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiathpopme LMS Canvas u Moodle,
nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,

arTuBupyc Dr.Web.
123 VYuebHas maboparopus (xkommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1 oOyJaromuxcs,
KJIacc) Kabuner KypCOBOTO n|12 cranuoHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
JMIUIOMHOTO HNPOSKTUPOBAHMUS, | CTAllMOHAPHBIH KOMITbIOTEp IJIs mpenojasatens (y Bcex

CaMOCTOSATETIBHON pabOTHI O0YYaIOMKXCs | BBIXOJ B HHTEPHET), NPOCKTOp, IKpaH, KOMMYTAaTop, Bed
Kamepa, HocKa-()IUIMYapT MarH.-MapKepHas Hepe/BIKHAs,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 muuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHble  mporpamMmel MS  Office, MS  Teams,

arTuBupyc Dr.Web.
127 VYuebHas maboparopus (kommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 24 MecT Ui 00yJaroImuxcs,
KJIacc) 12 cranuOHapHBIX KOMIIBIOTEPOB JUI1  CTYAEHTOB, 1

CTAI[IOHAPHBIH KOMIIBIOTEp Ui mpernopaaBarens (y Bcex
BBIXOJ B HHTCPHET), IPOCKTOp, HHTCPAKTUBHAs JOCKa,
JOCKa ayJuTOpHas MeJoBas, KOMMYyTaTop, BeO Kamepa,
JOKyMeHT-kamepa, Jgoctyn k OWOC VYHuBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

224 VYuebHas maboparopus (xommbloTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT s oOydaromuxcs,
KJIacc) 12 cranuOHApHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAIlMOHAPHBIII KOMIIBIOTEp JUIs [perojasaTessi (Bce C
BBIXOJIOM B HHTEPHET), IPOCKTOpP, S5KpaH HACTEHHBIH,
KOMMYTaTOp, JOCKAa ayIWTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 nuuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHele  mporpamMmel  MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

PaccMoTpHM HEKOTOpEIE BaXKHBIE PEKOMEHAAINN CTyAeHTaM A 3G (PEKTHBHOIO 3aIIOMUHAHHIS TI000T0 yIeOHOT0 MaTepraa. JTo
HpPOCTHIE U BECbMA JEUCTBEHHBIE IPUEMBI.

[pucTynas K 3alIOMUHAHHUIO, HATO IOCTAaBUTH TIepe]] cOOOM 11e)b — 3aIIOMHHUTD HAIOITO, JydIlle HaBceria. Y CTAaHOBKA Ha
JUTUTENEHOE COXpaHeHHe HHPOopManuy 00eceUnT YCIOBHS AV JTydiIero 3anmoMuHanms. Hago oco3Hats, aist gero Tpedyercs
3alIOMHUTH U3y4aeMblif MaTepual. Yem BajkHee MOCTaBICHHAs 1IeNb, TeM ObICTpee U MPOYHee MPOUCXOJUT 3aIIOMUHAHUE.
BHuMaHue — pesel mamMaTH: 4eM OHO OCTpee, TeM IIIyOxe cieibl. e Gouiblie skeaHusl, 3aHHTEPECOBAHHOCTH, IMOIIMOHAIIBHON
BKJTFOUYCHHOCTH B MOJTydEeHIE HOBBIX 3HAHUM, TEM JIyqIlle 3aIIOMHHUTCS.

Uem sydiie HoHUMaHUE, TEM Tydlle 3anoMuHaHue. Hajno oTkas3aTscs oT 3yOpekKH U AT 3aIOMHUHAHKS TeKCTa OIUPAThCS Ha
OCMBICICHHOE 3alIOMHUHaHUE, KOTOpOe NPUMEPHO B 25 pa3 s dexTuBHee MexaHnueckoro. [locnenoBarensHOCTh paboThI MO
OCMBICIICHHOMY 3alIOMHHAHHIO TaKOBa: HOHATH, YCTAHOBHUTD JIOTHIECKYIO ITOCJIEIOBATEIBHOCTh, Pa30UTh MaTepHal Ha YacTH U
HAWTH B KOKIOH KITIOYEBYIO (ppas3y WM OIMOPHEIA MyHKT, 3aIOMHATS IMEHHO UX M UCIIONIB30BaTh KaK OPUEHTHPHI. CMBICIIOBBIX
6J10KOB JOJKHO OBITE OT 5 110 9.

Ecnu BbInonHeHne Kakoro-1n0o 3aiaHust IpepBaHo, TO OHO 3aIIOMHUTCS JIy4llIe [0 CPABHEHHMIO C 3aJaHUSIMH, OJIarOIOIyqHO
BBITIOJTHEHHBIMH.

Jlyume aBa pa3a IpoOUYECTh U J{Ba Pa3a BOCIPOU3BECTH, UM IPOUYHTATH IIATh Pa3 6€3 BOCIIPOU3BEACHUS.

HyxHO 3aKkpenysITh B MaMATh y4eOHBII MaTepuall Kak MOXHO Jarie. ONTUMAaIbHBIN IPOMEXKYTOK MEXIY IPOUTEHUAMHI
kostebnercs ot 10 MuHyT 10 16 yacos. [TepeunThiBaHre MeHee YeM depe3 10 MUHYT OKa3bIBaeTCs OECIOJIE3HbBIM, a IO UCTEYCHUH 16
JacoB YacTh TEKCTa 3a0bIBaCTCS.

3agaHHbI yueOHBIN MaTepual JIydIlle MOBTOPSTH Nepe]l CHOM U C yTpa. J[aBHO M3BECTHO, YTO Ty4IIHH CIoco0 3a0BITh TOIBKO
YTO BBIy4EHHOE — 3TO II0CTAPATHCs Cpa3y e 3alOMHHUTh YTO-HUOYIb oxoxee. [103ToMy Ha/l0 YepesnoBaTh MaTepHall.
[Tpu 3ayarBaHUM HEOOXOANMO YUUTHIBATH «IIPABIIIO Kpas»: OOBIYHO JIyUIlle 3aIIOMHHAIOTCS Hayalo W KOHell HH(pOpMAaIHH, a
CepefHa «BBINANACT».

Hacrosiias MaTh y4eHHsI HE IOBTOPEHUE, a IpHMeHeHHe. Yem Oombliie OyIeT HailIeHO BO3MOYKHOCTEH BKIIFOYHUTH 3aII0OMHUHACMBbIN
MaTepual B IPaKTHIECKYIO IEATEIbHOCTD, TeM TIIy0Xe U HaJie)KHee Oy/ieT 3allOMUHaHHE.
WHorna yno6HO HCHONB30BaTh MHEMOTEXHHUKY — HCKYCCTBEHHBIE IPHEMBI 3aIOMUHAHMS. CBS3BIBaTh IU(PHI ¢ 00pa3aMu, MOX0XKAX
Ha HUX JIFOJIEN U T.].

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




1. CokpalieHue cioB, CIOBOCOUYETAHUN M TEPMHHOB. DTU MPHUEMbI OCBAWBAIOTCS OYEHb JIETKO U BKIIOYAIOT B ceOsl:
runepadopeBuarypy (Koraa HayajabHas OyKBa OOBOAUTCS JIMHKCH), KBAHTOPU3ALHUIO (IIEPEBOPOT HAYAIBHOM OYKBEI), CHOCOOBI
3aMycy OKOHYaHUH, nepormuduky U mukrorpaduio. JIocTaTouHO TOJIBKO TEM WIIM HHBIM CIIOCOOOM 3aKOTUPOBAThH YaCTO
MOBTOPSIOIINECS, 3 OCOOCHHO JJIMHHEIE CIIOBA U CTIeUaIbHbIE TepMUHBL. Hanpumep, TepMUH «rocyaapcTBeHHAst MOJIOCKHAS
MOJIUTHKAY JIETKO 3aMeHUTh coueTanreM 0ykB I'MII. Tonbko 3aMeHBI Ha0 AeTaTh BCE BpeMs OIHHU U Te K€, UHaYe MOKHO U
3a0BITh, YTO, HA YTO 3aMCHIUIH MJIM KaK COKPATIIIH.

2. IMepepaboTka pa3el. D10 camblii 3¢ dekTUBHEIN preM. Ho 1 OCBOMTE €ro 10 CTENeHH aBTOMaTH3Ma JIOBOJIBHO CIIOXKHO.
CyTb COCTOUT B TOM, YTO, BBICTYIIAB (pa3y JIEKTOpa 0 KOHIIA, MBICJIEHHO MPUBEANTE ee K HanboJiee KOPOTKOMY U TIOHSATHOMY ISt
Bac BUJy, COXpaHsisi ee CMbICI. BoT 3ty dpasy u 3amummre.

3. Beienenne kakuM-JIn00 00pa3oM CYIIECTBEHHBIX (pa3 M 4acTel TEKCTa. DTO MOXKHO CHEIaTh TEKCTOBBIICIUTEISIMH,
BEJIMYMHON OTCTYIIA, PACTIONOKEHHEM B BUJIE CXEMBI, B BUJIC AITOPUTMA U T.1.

W3yuats matepuan, OTHOCSAIIMACS K TAaHHOM TeMe, cleyeT 0 OJHOMY MM HECKOJIBKUM U3 PEKOMEHIOBAaHHbBIX YUeOHUKOB
(criICOK peKOMEHTyeMOM JINTepaTyphl IPHUBEICH TOCIie TpeOOBaHHMN K pe3yIbTaTaM H3ydeHHs Kypca). Eciii BOSHUKAIOT TPYIHOCTH
Mpu paboTe ¢ OCHOBHBIMHU Y4eOHHUKAMH, MOKHO U3YYHTh COOTBETCTBYIOIIYIO TEMY IO JOMOTHHUTELHON JINTEpaType, HO 3aTeM
clenyeT 00s3aTeNbHO BEPHYTHCS K JAHHOU TeMe B yueOHUKe. J[J1s morcka HeoOXOJUMbIX CBEJJCHUH B y4EOHHKE MOYKHO
MCTIONB30BaTh MIPEIMETHBII yKa3aTenb B KOHIE ydeOHHKA.

CamocrosTensHas paboTa CTYJICHTOB BBIPAXKAETCS B MIOJATOTOBKE K IPAKTUICCKUM 3aHSATHSM, PEIICHIH JOMAITHUX 3aaHHUMH.
[Ipu moAroTOBKE MPAKTHYECKUM 3aHITUSIM HEOOXO0AUMO PabOTaTh HE TOIBKO C JISKITMOHHBIM MaTepHalioM, HO U UCIIOJIb30BATh
JUTEPaTypHbIE UCTOUHUKH.




