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CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
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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

Bitok OIT: ®T/I.B

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

npeaumecTByrouiee:

2.2.1 MonenrpoBaHHe XMMHKO-TEXHOJIOTUYECKUX MTPOIIECCOB

2.2.2 |IoaroroBka K Mpoleaype 3alIUThl M 3alIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

2.2.3 | Cucremsl ynpapieHHs] XUMUKO-TEXHOJIOTHYECKUMH TIPOIlecCaMu

3. PE3YJIbTATBI OBYYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

IIK-2: Cnioco0eH BBINOJIHATDH OTAeAbHbIE ITANBI HAYYHO-HCCI1€0BATEIbCKUX M IKCIIePUMEHTAJIbHBIX padoT B 00J1acTH
XMMHYeCKOr0 MPOU3BOJCTBA, ONMPAsICh HA MOCJIeIHIE JOCTHKEHUS] HAYKH U croco0bl Hu(PoBoii TpaHchopManuu
TMPOU3BO/ICTBA

3HaTh:

TIK-2-31 ocHoBHOI# (yHKIHOHAT porpaMmbl Matlab, mpuHUKIBI pabOTHI ¢ IPOrpaMMOit

Ymerb:

[TK-2-V1 BBINOJIHATH OCHOBHBIE CTaH/IAPTHBIE aHAIHM3BI B IPOrpaMMe

Baanernb:

IIK-2-B1 HaBbIKaMu IOCTPOEHUSI PETPECCUOHHOM MOJIENN, HEUETKOW MOJIEIH, alllIPOKCUMALIMY U PELIEHUS 3a/1a4, BCTPEUaOIIUXCs

B ACATCIBHOCTH UHKEHEPA

4. CTPYKTYPA U COAEPXKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Illpumeyanue KM
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3.
KOMIIeTeHIMii pecypchl

Bruimouan
sieMble
padoThI

Pa3znen 1. OcHOBBI patoThI
B MATHLAB u pemienne
HEKOTOPBIX 32/124,
BCTpeYaloluxcs B
HH/KeHePHOIi IpaKTHKe

1.1 OCHOBHOY (hyHKIIMOHAI 7 4 [TK-2-31 JI1.1J12.1
nporpaMMbl. BHenHuit Bu JI2.2 J12.3
OKOH, OCHOBHBIE OTIepalii, JI12.4 J12.5
npuHiun padotsl. /IIp/

1.2 [Tpumep nocTpoeHust 7 4

PErpeccHoOHHON MOJICNH B
Matlab. /TIp/

1.3 ITpumep nocTpoeHust 7 8
HEYETKOH MOJIENIN B
Matlab. /TIp/

1.4 [Ipumep anpoxcumanyu 7 4
(hYHKIIMH C TIOMOIITBIO
HEHPOHHOU CeTu 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/
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1.6

Mogenb paboTbl HAMOPHOTO
baka B Matlab. /TIp/

1.7

Peammzamus momenu JI.A.

My4HuKa pa3pyleHus KOKca.

MartemaTnyeckast MOJAEIb
mpoliecca pa3pyLieHus Kokca
Y TIPUHITAT

WCTIOJIb30BaHUS YCIOBHBIX
9KBUBAJIEHTOB BEJTMUMHBI
MEXaHUUYECKON Harpy3KH.
YcraHoBlieHHE KOHCTAHT
pa3pylLIeHus] KOKca Pa3HbIX
KJIaCCOB KPYITHOCTH.
Ormpenenenue
SKBUBAJIIEHTHOTO YHCIIa
o0oporoB Gapabana (nsi) s
IIPOrHO3MPOBAHUS COCTABA
MIPEICKUIIOBOTO KOKCA.
Pacuer
IPaHyJIOMETPUYECKOTO
cocTaBa CKHITOBOTO KOKca.
Omnpenenenue
ra30MpOHUIIAEMOCTH U
IUIOTHOCTH HACBHIHONW Macchl
kokca. /Cp/

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

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KontpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa6oTa, TecT, KOJJIOKBUYM, 9K3aMeH U T.I), BOMPOCHI ISt
CaMOCTOSITETbHOMH MOATOTOBKH

Kon
KM

KonTponsnoe
MEPOIIPUATHE

[Iposepsiembie
WHIUKATOPBI
KOMITETeHIIUN

BOHpOCBI JUI IOATOTOBKH

KM1

3auér

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

1) Ncnonesys moOsle ynobHsIe it Bac cpencTra HaliquTe ypaBHEHNE
perpeccuu,

CBSI3BIBAIOIIEE JBA MACCHUBA JAHHBIX

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

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

2) Kaxk oieHnBaeTCst TOUHOCTD JIMHEIHON OHOTIapaMeTPUIECKON
MozeIu?

3) Kaxk oneHHBaeTCsSI TOYHOCTD JBYXIMApaMETPHICCKUX JTHHEHHBIX
Mojeeii?

4) Ucnonb3ys no0bie ynoOHsle aist Bac cpencTBa HailinTe ypaBHEHHE
perpeccuu,

CBSI3BIBAIOIIIEE JIBA MACCHBA JJAHHBIX

65

5) Ucnonb3ys anropuTMbl HEHPOHHBIX CETEH MITH HEYETKOM JIOTHKHU
MOCTPOMTE MOJIENH TEXHOJIOTHIECKOTO MPOIecca 10 CIESTYIOIINM
HMCXOIHBIM JaHHBIM TaOIHIEI 4.

Tabmuna 4 — HaGop uCcX0IHBIX TapaMeTpOB




Nesxken  x1 x2 x3 x4 x5 y

Nosken 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 MOKHO CKa3aTh 00 MCXOAHBIX JaHHBIX MMPEABIIYIICTO 3a1aHHU,
€CIIM U3BECTHO, UTO IPH MPOBEACHHUH NAPAIIIETEHBIX OIBITOB C
00BEKTOM, €ro BBIXOJ MEHSUICS:

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

7) C KaKoi 1eNbI0 MCIONB3YIOT HelpoceTeBble anropuTMel? Kak
yCcTpoeHa HEMpOHHAs CeTh?

8) Ilepeuncaure OCHOBHBIE STallbl HEUETKOTO BHIBO/A.

9) Uem oTaryaroTCs U 4TO 00IIero B anropurMax Mamaanu u CyraHo?
10) MoxHO JIn HEHPOHHYIO CETh, O0OYUEHHYIO TI0 OJJHOMY OOBEKTY, 0€3
W3MEHEHUS U

nepeo0yueHHs UCTIOJIb30BaTh Ha BceX 00BbEKTaX TAKOIo )K€ THUIIA U
TEXHHYIECKUX ITapaMeTpoB?

11) Onpenenute 067IaCcTh MIPUMEHEHHUS PETPECCHOHHBIX MOZENEH 1
SMIUPHUECKHX

MOJIEJIEH B LIEJIOM.

12) Ucnonp3ys Matlab mocTpoliTe anmpOKCHMUPYIONTYIO KPUBYIO C
UCTIONIB30BaHUEM

HEHUPOHHOU ceTH Ui QYHKINH

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 3Has IEpeJaTOUHYIO
(yHKIMIO 00BEKTa

MIOJIy4UTh YpaBHEHUE EPEXOIHOIO MpoLecca?

14) INoctpoiiTe MTMHEAPH30BAHHYIO MO HAIIOJTHEHHUS/OOPOKHEHIS
LMIMHPUYECKOM HallOPHOM eMKOCTH U CPaBHUTE €€ NEPEXOIHYIO
(YHKIHMIO C aHATOTUYHOI TSl HeTMaHEPHU30BAaHHOW MOJIEITH.
[MTapamerps! 0benx Mozerel ciexyromue: auameTp 6aka: 5 M; BEICOTa
6aka: 7 m; pacxon mogaun: 60 m3/4.

Kunxocts: 98 %- ast cepHast Kuciora.

15) IocTpoiiTe MOAETH OCAXKACHUS TTOJTUAUCIIEPCHON CHCTEMBI
MIOKa3aHHOM B I1. 3.6 U IOJy9UTE KPUBYIO CEIMMCHTAIINH YaCTHIT JUTS
citydast, KOTJa Jalika cCeANMEHTOMETpa YCTaHOBJIeHa Ha ITyOuHe 4 cM
OT ypoBHsI HanuBa IUIMHApa. Kakas Macca 4acTuil ocsieT K MOMEHTY
BpeMeHH 2 yaca?

16) Ioctpoiite rpaduyeckoe 0TOOpakeHHE pacxola HCTCUSHHS BO
BpPEMEHHM IO JAHHBIM 33/IaHUs 2, €CJIM pacxXo]l MOAaYH U3MEHSIETCS 110




3aKOHY:
a)

0) [1=60+ 10 [10J01 (0,107), M3/4.

0=60+2 00 (0,0100), M3/4., [ <2 g

O=60+5000(0,0100), M3/4, [1>2 4.

17) Uro Takoe siBHas W HesiBHas pasHOCTHas cxema? Kak monydnts 1
HCIIONIB30BaTh

pa3HOCTHBIE YpaBHEHHS IIPH MOAETNPOBAHIH TEILUIOBBIX IIPOLECCOB?
6) IlocTpoiiTe MOseNIb OXJIAXKICHHUS 3aTOTOBKHU 110 TaHHBIM,
WCIOJIb30BaHHBIM B 11 18) CMozenupyiite CUTyanuio, Koraa 4yepes3 ABa
yaca [ocje Hagyana 3KCIeprMEeHTa 3aTOTOBKY OMEIIAIOT B CPeLy C
temmneparypoiit Munyc 20 °C u 10 KOHIIa SKCTIepUMeHTa Ooliee He
[EPEMELIAIOT 3aTOTOBKY.

19) CmopenupyiiTe cuTyaryio, Korja 4epe3 /iBa gaca 1ocjie HaJana
9KCIIEPUMEHTA 3aTOTOBKY IOMEIIAIOT B CPey C TeMIIepaTypoil MHHYC
20 °C u 10 KOHIIA KCIIEpUMEHTa OoJiee He MepeMeNatoT 3arotoBky. [1o
pe3yabpTaTaM BEIITOTHEHHS IPEIBITYINEro 33 aHus TOTyINTe MACCHBEI
3HAYCHUH BBIXOJHOW BEMYUHBI (TI0 CIOSM) U alllPOKCUMHPYHTE HX C
MIOMOUIbI0 HEUPOHHBIX CETEH.

20) Kakue ynpornieHus UCIOIb30BAIKUCH MTPH MOCTPOSHUN Pa3HOCTHBIX
YpaBHEHUI B PEIICHUU TEII0BOM 3afauu 11.3.7? JIJs uero ucnonb3yroT
npoLexypy JTUHeapH3alul HeTUHEHHBIX 3aBUCUMOCTel? Onuimmre
METO/1bI JTMHEAPU3ALUH JUHAMUUECKUX HEJIMHEHHbBIX 3aBUCUMOCTEH.
21) lns gero HeoOXOIMMO 3HATh XapaKTEPUCTHKH THIIOBBIX
JTMHAMUYECKHUX 3BEHbLEB?

Uro takoe AUX nu ®UX? MOKHO 71 10 SKCHIEPUMEHTAIBHBIX JaHHBIM
noctpoutb AUX?

22) Kak mo JIAUX wn AUX onpenenuTh nepenaToIHyro GyHKITUIO
o0bekTa, a

TaK)Xe BOCCTAHOBUTH YPaBHECHHE TUHAMHKH 00beKTa?

23) [y BCeX MPUMEPOB, MPUBEACHHBIX B 11.3.5 - 3.7 naiite oObsicHEHUE
Ha3HAYeHHs KaKIOTO THIIOBOTO OJ0Ka, UCIIOIB30BAHHOTO MIPH
noctpoeHuu Mozenu B Simulink.

24) Ilepeunciute U 0OXapaKTePU3yHTE TUITOBBIC BO3MYIIICHUS
(BO3IEHCTBYS ), IPUMEHSIEMBIE TTPH U3YIEHUH CBOWCTB OOBEKTOB WIIN
MPOLIECCOB B XUMUYECKUX TEXHOJIOTHSAX.

25) Yro Takoe 3KBUBaJICHTHAs BEIMYMHA MEXaHUYECKOI Harpy3ku?
26) Kaxue xycku Kokca 0ojiee Mo JBep>KEeHBI pa3pyIIeHHIO — MEJIKUE WITH
KPYIIHBIE,

nouemy? Kak 370 mokasarp, ucnoins3ys meroq Y OBMH?

27) Ha xakue nokasateny KauecTBa KOKCa BIHUSIET €ro
rpaHyJIOMETpUYECKUi cocTaB?

28) [nis 4ero v Kak onpeaenstoT KOHCTaHThI Aerpajaniuu?

29) [nis 4ero UCNoJb3yI0T MOJIENIU Pa3pyLIEHUsI KyCKOBOI'O MaTepuaia,
MIOCTPOCHHBIE

o merony YOBMH?

30) Yro Takoe 3KBUBaJICHTHOE YUCIIO 000p0oTOB MuKkym-6apabana u st
YEro UCIOJNb3YETCs 3Ta BENUYMHA?

31) Yro mpeacrapisier codoit Mukym-6apabaH 1 Kakue ITPOIECcCH B
HEM MOJICITHPYIOT?

32) MO>KHO JIU 10 U3BECTHOMY I'PaHyIOMETPUUYECKOMY COCTaBY KOKCa
paccuuTaTh ero

HACHITHY0 Maccy? KakoBa 001acTs npIMeHEHHs TaKOro pacuera?

33) Yro moka3bIBaeT napaMeTp ra3onpoHULAEMOCTH, KaK ero
paccuuraTh?

34) Kaknm 06pa3oM ITpOU3BOAUTCS IIPOTHO3 (pacder)
TpaHyJIOMETPHUECKOTO COCTaBa CKUIIOBOTO KOKCA M KaKUe JaHHbIE
HEOOXOIUMBI JUI OCYLIECTBIIEHHS TAKOr0 IporHosa’?

35) Kak mepecunTarh COCTaB BaJlOBOTO KOKCA HA TOBAPHBINA KOKC?

36) Kax BBITOTHHUTH IPOTHO3 MOKa3arene M25 u M10 mis ToBapHOTO
KOKCa KOHEUHOT'0 TIOTPeOUTENS 110 TaHHBIM pacceBa U aHaJOTMYHBIM
II0Ka3aTeNnsM paMIIOBOro Kokca?

37) Uto Takoe cTabMIM3anis Kag4ecTBa KOKca U Kak e€ OCyIeCTBUThH?
38) Kax oneHHUTS IOTEpH OT IEepEeU3MENbUYEHHS B IIpoLecce
TPaHCHOPTUPOBKU KOKCa

KOHEYHOMY MOTpeOuTemo?

39) Kak MeHseTCs KauecTBO TOBAPHOTO KOKCA ITPH YBENUICHUH JUTHHBI
MYTH 0 KOHEYHOTO MOTPEOUTENS U KOJTMYECTBA TPAHCIIOPTHBIX




| | oliepalyii 3arpy3Ku/BbIrPY3KH KOKCa.

5.2. Ilepeyenb padoT, BLINOJIHAEMBIX 10 JUCHUILUIHHE (Moay.I0, npakTuke, HUP) - 3cce, pedepaThl, NnpakTHYECKHE U
pacyeTHoO-TpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI M JIP.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeToB, TECTOB U T.IL.)

DopmMoii MPOMEKYTOUYHOM aTTECTALMH 110 JUCIHUIUINHE SIBISIETCS 3a4ET.

Hwxe npencrasnen obpaser; Ouiera uist 9K3aMeHa, MPOBOJIMMOTO B YCTHOH opme.
MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA3OBAHUS POCCUNCKOU OEJEPALIMN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICILIEI0 00pa30BaHUs
HALH/IOHAIIBHBIVI HCCJ’[E}IOBATEHBCKI/IVI TEXHOJIOTUYECKUI YVHUBEPCUTET
«MHUCuCy»

HOBOTPOUIIKNIA ®UITHAAIT

Kadenpa MmaTeMaTHKH U €CTECTBO3HAHUS
BUJIET Ne 0

Jucnummmaa: «)

Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTHS»

dopma 00yueHUS: OUHAS

®dopma npoBeeHNs 3a4ETa BHITOTHEHIE YCTHAS

L. MO>KHO JI [0 M3BECTHOMY T'PaHYIOMETPHYECKOMY COCTaBy KOKCa PACCUHTATh €ro HACBHIIHYI0 MaccCy?

2.Yto Takoe KBUBaJICHTHAas BEMMYMHA MEXaHUUeCKOH Harpy3ku? 26) Kakue kycku Kokca 6oee moiBepKeHbl pa3pyIeHuio —
MEJIKHE WK KpyrHble, mouemy? Kak 3To moka3zathk, ucrionbiys meron Y OBMH?

3. Kakue ynpouieHus UCI0Ib30BaAINUCh IIPU IOCTPOSHUU Pa3HOCTHBIX YPABHEHUH B PEIICHUH TEMIO0BOM 3afauun? s yero
WCTIONB3YIOT MPOLEAYPY JIMHEapU3allui HEMUHEHHBIX 3aBUCUMOCTEH?

CocTtaBuit: K.T.H., ToueHT kKadenapsl MuE JAW. Anexcees
3aB. kadenpoit MuE A.B. llIBanéna

5.4. MeToauka olleHKH OCBOEHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

Kpurepuu oreHku (B COOTBETCTBHH € (DOPMHUPYEMBIMU KOMIIETEHIUSAMHY U IUNITAHUPYEMBIMHU pe3yIbTaTaMi 00yUeHHUS):

— Ha OLIEHKY «OTJIMYHO» — CTYAEHT JOJKEH IIOKAa3aTh BBICOKMM yPOBEHb 3HAHUM HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsCcHEHHS HH(DOPMAINH, HO U HHTEIIEKTYaJIbHbIC HABBIKM PELICHHS IPOOJIeM | 3a/1a4, HaXOXKACHHUS YHUKAIBHBIX OTBETOB K
npoOJieMam, OLCHKH U BBIHECCHUS! KPUTHYECKHUX CY>KICHHH;

— Ha OIIEHKY «XOPOILIO» — CTYJCHT JOJDKEH M0Ka3aTh 3HaHHUA He TOJIBKO Ha YPOBHE BOCHIPOU3BEIEHUS U 00BsACHEHH HH(OPMAIIHY,
HO W MHTEJUICKTYyaJIbHbIC HABBIKH PEIICHHs IPo0JIeM U 3a/]1a4, HaXOX/ICHHS YHUKAJIbHBIX OTBETOB K Ipo0OiIeMam;

— Ha OIICHKY «YIOBJIETBOPUTENBHO» — CTYJCHT IOJDKEH [T0Ka3aTh 3HAHMSA HAa YPOBHE BOCIIPOU3BECHHUS U OOBICHEHNS HHPOpMALNH,
UHTEJUIEKTYaIbHBIC HABBIKY PELICHUS IPOCTHIX 331a4;

— Ha OLIEHKY «HEYI0BIETBOPUTEIBHO» — CTYJICHT HE MOXKET [10Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
nH(pOpMAIIH, He MOXKET ITOKa3aTh HHTEIIEKTYaJIbHbIC HABBIKM PEIICHHS IPOCTHIX 3a/1ad.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arimaBue Bbubnuoreka W3natenscTBo, TOA, 311, aapec
JI1.1 | Cabaun A.B. MonenupoBaHue XUMHKO- H® HUTY MUCuC, 2016,
TEXHOJIOTHYECKUX TPOIECCOB! www.nf.misis.ru
ydeOHoe mocodue
6.1.2. Jlono/HUTE/IbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENHU 3ariaBue Bbubnuoreka W3natenscTBO, TOA, 311, aapec
JI2.1 | U.E. IInemunckas, WHTepakTHBHBIE CHCTEMBI Kaszans : U3narensctso KHUTY, 2014,
A.H. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
BanepranHoBa, C.11. ydeOHoe mocodue page=book&id=428781
Hyes
JI2.2 | lerunun FO.H. AHanu3 1 00paboTKa CUTHAIOB HoBocubupck : HI'TY, 2014,
B cpene MATLAB : yaueOHOE http://biblioclub.ru/index.php?
nocobue page=book&id=428781
J12.3 | Opsikonos B.II. MATLAB R2006/2007/2008 + Mocksa : COJIOH-TIPECC, 2008,
Simulink 5/6/7. OcHOBBI http://biblioclub.ru/index.php?
MPUMEHEHUS : TIPAKTHIECKOe page=book&id=117820
nocobne




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

J12.4 | dpsixonos B.IT MATLAB 6/6.1/6.5 + Simulink Mocksa : COJIOH-IIPECC, 2008,
4/5 B MaTeMaTHKE U http://biblioclub.ru/index.php?
MO/JICITUPOBAHUY: TTOJTHOE page=book&id=271895
PYKOBOJICTBO TIOJIB30BATENS
JI2.5 |[IIepeasmytep B.M. IMaxeTs! pacmmpeHus Mockga : COJIOH-ITPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox u Robust Control page=book&id=227123
Toolbox : mpakTHdeckoe
nocobue
6.3 IlepeyeHb MpPOrpaMMHOro odecnev4eHust
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.
1.6 | 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 | Bpayzep Microsoft Edge
I1.16 |WinDjView 2.0.2
I1.17 |MATLAB & Simulink
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHarteHue
113 VYuebHas naboparopus (xommbloTepHBIH | KoMmekt yaebHoi Mebenn Ha 12 MecT mis oOydaromuxcs,
KJIAcC) 12 cTauMOHapHBIX KOMIIBIOTEPOB JJsl  CTYHAEHTOB, 1
CTAI[OHAPHBIH KOMITBIOTEp Ui TpernojaBarens (y Bcex
BBIXOJI B HMHTEPHET), TPOEKTOpP, OKpPaH HACTEHHBIMH,
KOMMYTaTOp, [OCKa ayJuTOpHAas MeJoBas, BeO Kamepa
Logitech, moctyn k DUOC VYuusepcureta MUCHUC 4yepe3
nu4HEIA KabmHer Ha matdpopme LMS Canvas m Moodle,
muneH3uonHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.
113 VYuebHas naboparopust (xommbioTepHBIH | KoMmekt yaebHoi Mebenn Ha 12 MecT 1 oOydaromuxcs,
KJIAcC) 12 cTauMOHapHBIX KOMIIBIOTEPOB JJsl  CTYHAEHTOB, 1
CTaI[OHAPHBIH KOMITBIOTEp Ui TpernojaBarens (y Bcex
BBIXOJI B HMHTEPHET), TPOEKTOP, OKpPaH HACTEHHBIMH,
KOMMYTaTOp, [OCKa ayJuTOpHAas MeJoBas, BeO Kamepa
Logitech, moctyn k DUOC VYuusepcureta MUCHUC 4yepe3
nu4HEIA KabmHer Ha matdpopme LMS Canvas m Moodle,
nmuneH3uoHHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.
123 VYuebHas naboparopust (xommbloTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1 oOydaromuxcs,
KJIacc) Kabuner KypCOBOTO u|12 cragMoOHapHBIX KOMIBIOTEPOB Uil  CTYAEHTOB, 1
JUTIOMHOTO MPOEKTHPOBAHNS, | CTALIMOHAPHBIA KOMIBIOTEp U TpenonaBaTens (y Bcex

CaMOCTOSATETbHON paboTHI 00ydaromuxcs

BEIXOA B WHTEPHET), MPOEKTOp, 3KpaH, KOMMYTaTop, BeO
Kamepa, AOocKa-(pIUmYapT MarH.-MapKepHasl TMepeIBIDKHAS,
noctyn k OUOC VYuuepcutera MUCHUC wyepe3 nuuHbIN
kabmaer Ha Twiarpopme LMS Canvas u  Moodle,
nmuneH3uonHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.




127 VYuebHas maboparopus (xkommbloTepHBIH | KoMmekt yaeOHoi Mebenn Ha 24 MecT I 00yJaroImuxcs,
KJIacc) 12 cranuOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAllMOHAPHBIIl KOMIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJ, B MHTEPHET), IPOEKTOpP, WHTEPAKTHBHAs JOCKa,
JOCKa ayJuTOpHas MeJoBas, KOMMYyTaTop, BeO Kamepa,
JOKyMeHT-kamepa, goctyn k OWOC VYHuBepcurera
MUCHUC 4epe3 nuuHblii Kabuuer Ha mmiatdpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

224 VYuebHas maboparopus (xkommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1 oOyJaromuxcs,
KJIacc) 12 cranuoOHapHBIX KOMIIBIOTEPOB UI1  CTYAEHTOB, 1
CTAIlMOHAPHBIIl KOMIIBIOTEp JUI [perojasaTessi (Bce C
BBIXOJIOM B HHTEPHET), IPOCKTOpP, S5KpaH HACTEHHBIH,
KOMMYTaTOp, JOCKAa ayIWTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 muuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHble  mporpamMmel MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

PaccMoTpHM HEKOTOpEIE BaXKHBIE PEKOMEHAAINU CTyACHTaM A 3 (PEeKTHBHOTO 3aIIOMUHAHHS TI000T0 yIeOHOr0 MaTepraa. JTo
HpPOCTHIE U BECbMA JCUCTBEHHBIE IPUEMBI.

[pucTynas K 3alIOMUHAHUIO, HAJO OCTAaBUTH TIepe]] cOOOM 11eNb — 3aIIOMHHUTD HAIOITO, JydIlle HaBceria. Y CTAaHOBKA Ha
JUTUTENEHOE COXpaHeHne HHPOpManuy 00eCeUnT YCIOBHS AV JTydIIero 3anmoMuHans. Hago oco3Hats, aist gero Tpedyercs
3alIOMHUTH U3y4aeMsblif MaTepual. Yem BaskHee MOCTaBICHHAs 1IeNb, TeM ObICTpee U MPOYHee MPOUCXOJUT 3aIIOMUHAHUE.
BHuMaHMe — pe3el; maMsTH: YeM OHO OCTpee, TeM IryOxke cienpl. YeM Oourblie skeIaHusl, 3aHHTEPECOBAHHOCTH, SMOITMOHAIBHON
BKJTFOUYCHHOCTH B [TOJTy4ECHIE HOBBIX 3HAHUM, TEM JIyqIlle 3aIIOMHHUTCS.

Uem sydiie HoHUMaHUE, TEM Tydlle 3anoMuHanue. Hajno oTkas3aTscs oT 3yOpekKH U AT 3aIOMHUHAHMS TEKCTa OIUPATHCS Ha
OCMBICJICHHOE 3alIOMHUHaHUE, KOTOPOe MIPUMEPHO 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 (ppasy WM OMOPHEIA MyHKT, 3aIOMHATh IMEHHO UX M UCIIONB30BATh KaK OPUEHTHPHI. CMBICIIOBBIX
6J10KOB JOJKHO OBITE OT 5 110 9.

Ecnu BhlnonHeHne Kakoro-1n0o 3alaHusi IpepBaHo, TO OHO 3aIIOMHUTCS JTy4IlIe [0 CPABHEHHMIO C 3aJaHUSIMH, OJIarOIOIyqHO
BBITIOJTHEHHBIMH.

Jlyume aBa pa3a MpoUYECTh U J{Ba Pa3a BOCIIPOU3BECTH, UM IPOUYUTATH IIATh Pa3 6€3 BOCIIPOU3BEACHUS.

HyxHO 3aKpenysTh B MaMATh y4eOHBII MaTepuall Kak MOXHO Jarie. ONTUMAaIbHBIN POMEXKYTOK MEXIY IPOUTEHUAMHI
kostebnercs ot 10 MuHyT 10 16 yacos. [TepeunThiBanre MeHee YeM uepe3 10 MUHYT OKa3bIBaeTCs OECIOJIE3HbBIM, a IO UCTEYCHUH 16
JacoB YacTh TEKCTA 3a0bIBAaCTCS.

3agaHHbI y4eOHBIN MaTepual Jydllle MOBTOPSTH Mepe]l CHOM U C yTpa. J[aBHO MU3BECTHO, YTO Ty4IIUH CIoco0 3a0BITh TOIBKO
YTO BBIy4EHHOE — 3TO I10CTAPATHCs Cpa3y e 3alIOMHHUTH YTO-HUOYb oxoxee. [103ToMy Hasl0 YepesoBaTh MaTepHall.

ITpu 3ayurBaHNM HEOOXOANMO YUUTHIBATH «IIPABIIIO Kpas»: OOBIYHO JIyUIlle 3aIIOMHHAIOTCS Hayalo W KOHell HH(pOpMAaIHH, a
CeperHa «BBINANACT».

Hacrosmas Mate yueHus He MOBTOpEHHE, a NpuMeHeHue. YeM Oonbiue OyaeT HalWIeHO BO3MOXKHOCTEH BKIIOYUTDH 3alIOMUHAEMBIN
MaTepual B IPaKTHIECKYIO IEATEIbHOCTD, TEM TIIy0XKe U Ha/le)KHee Oy/ieT 3allOMUHaHHE.

WHorna yno6HO HCHONB30BaTh MHEMOTEXHHUKY — HCKYCCTBEHHBIE IPHEMBI 3aIIOMUHAHNS. CBS3BIBaTh NH(PHI ¢ 00pa3aMu, MOX0XKAX
Ha HUX JIFOJIEN U T.].

OueHb BayKHBIM ISl CTYACHTOB SBJISICTCS yMEHUE 3((EKTHBHO KOHCIIEKTUPOBATh JIeKIK. OCHOBHBIE IPHEMBI
KOHCIEKTUPOBAHMS MOJKHO YCIIOBHO Pa3leNNTh HA TPH TPYIIIIHL:

L. CoxpalieHue CJIoB, CIOBOCOYETAHUH U TEPMHHOB. DTU MPHUEMBI OCBAaMBAIOTCA OYEHb JIETKO M BKJIIOYAIOT B CEOS:
runepadopeBuaTypy (korna HadaabHas OykBa 0OBOAWTCS JMHUEH), KBAHTOPU3ALHIO (IEPEBOPOT HAYAIBHOM OYKBBI), CIOCOOBI
3aNKMCH OKOHYAHUH, HepormnuKy U MUKTorpaduio. JJocTaTouHO TOJIBKO T€M MM HHBIM CIIOCOOOM 3aKOJUPOBATh 4acTO
TIOBTOPSIOIINECS, a OCOOCHHO JUTMHHEBIC CII0BA M CHEIHATbHBIC TepMHUHBI. HarpuMmep, TEpMUH «rOCyIapCTBEHHAS MOJIOACKHAS
MOJIUTHKA) JIETKO 3aMeHHUTh coueTanreM 0ykB ' MII. Tonbko 3aMeHBI Ha0 AeTaTh BCE BpeMs OIHU U Te K€, UHaYe MOKHO U
3a0bITh, YTO, HAa YTO 3aMEHWJIN WM 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 (h)pa3y JIEKTOpa 0 KOHIIA, MBICJIICHHO IIPUBEANTE ee K Hanbojee KOPOTKOMY M HOHSITHOMY ISt
Bac BUJy, COXpaHss ee cMbICI. BoT 3Ty dpasy u 3amummre.

3. Brinenenne kakuM-nmubo 00pa3oM CyIIECTBEHHBIX ()pa3 M 4acTel TeKcTa. DTO MOXKHO CJIIETATh TEKCTOBBIACIUTEISIMY,
BEJTMYMHON OTCTYIA, PacIIOI0KEHHEM B BHJEC CXEMBI, B BU/IC alTOPUTMA H T.1.

W3ydaTs MaTepuai, OTHOCSIIMNACS K JaHHOH Teme, CIeayeT [0 OJHOMY HIIH HECKOJIBKHM U3 PEKOMEHJOBAaHHBIX yIeOHUKOB
(criCOK peKOMEHayeMOH JIMTepaTyphl IPUBEIIEH M0CIie TPeOOBAHUH K pe3ybTaTaM H3y4eHus Kypca). Eciu BO3HUKAIOT TpyqHOCTH
npH paboTe ¢ OCHOBHBIMH yIeOHHKaMH, MOKHO M3YYHTh COOTBETCTBYIOIIYIO TEMY IT0 JOIIOJIHUTENIFHOM JINTepaType, HO 3aTeM
cleayeT 00s3aTeNbHO BEPHYTHCS K JAHHOW TeMe B yueOHUKe. J[J1s morcka HeoOXOJMMBIX CBEJICHUH B Y4EOHIKE MOYKHO
UCTIONB30BaTh IPEIMETHBIN yKa3aTelb B KOHIIE yueOHHKA.

CamocrosrenbHas paboTa CTYJEHTOB BBIPa)KAETCs B MMOJrOTOBKE K MIPAKTUYECKHM 3aHATHAM, PEIIEHNU JOMAILIHUX 3a1aHHM.

IIpn moaTroTOBKE MPAKTUYECKUM 3aHATHAM HEOOXOANMO paboTaTh HE TOIBKO C JIEKIIMOHHBIM MAaTEPHAJIOM, HO M HCIIONIB30BaTh
JUTEpaTypHbIE HCTOUHHKH.







