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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
HEUYETKOH MOJIENH B
Matlab. /TIp/

1.6

IMpumep anpoxcuManyuu
(hyHKIIMH C TIOMOIIBIO
HEWPOHHOU CEeTH B
Matlab. /TIp/

1.7

Mogens ocaxkaeHus
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

Mopens paboTHI HATOPHOTO
Gaxa B Matlab. /TIp/

1.9

JIuneiinas perpeccus.
[TapHas HenuHEHAsS MOAEID.
MHokecTBEHHAs JTUHEHHAS
perpeccust. /Cp/

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

1.10

Peanuzamus monenu JI.A.
MydHHKa pa3pylIeHUs
Kokca. MaTeMaTHueckas
MOJIENB Tpolecca
pa3pyIeHUs KOKca U
TTPHUHITUIT

WCTIOJIb30BaHUS YCIIOBHBIX
9KBHBAJICHTOB BEIIMYKHEI
MEXaHMYECKON HAarpy3KH.
YcTaHoBIICHHE KOHCTAHT
pa3pyLIeHust KOKca Pa3HbIX
KJIACCOB KPYITHOCTH.
Ornpenenenue
SKBUBAJECHTHOI'O YHCIIa
ob6opoTtoB Gapabana (ndi) s
MPOTHO3UPOBAHUS COCTABA
MIPEICKHUIIOBOTO KOKCA.
Pacuer
rPaHyJIOMETPUYCCKOTO
COCTaBa CKHIIOBOI'O KOKCA.
Ormpenenenue
Ta30MPOHUIIAEMOCTH U
[IJIOTHOCTH HACBIITHOM MaccChl
Kokca. /Cp/

[IK-2-31 IIK-2-
V1IIK-2-Bl

J1.1

KM1

Paznen 2. [loaroroBka K
KOHTPOJbHBIM
MEpPONPUATHAM 1
BbINIOJIHSIEMBIM padoTam

2.1

O0BeM gacoB
CaMOCTOSATEIbHON paboTHI Ha
noarotoBky k KM /Cp/

2.2

O0BeM yacoB
CaMOCTOATENILHOM paboThHI Ha
nonrotoBky k BP /Cp/

5. ®OHJ OHEHOYHbIX MATEPUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Koz Kontponsroe UHUKATOPbI Bormpocsl 11 IoAroToBKH
KM MEpOIpUsITHE A pbl P A A
KOMITCTEHIIH
KM1 3auér [MK-2-31;11K-2-
Y1;IIK-2-B1 1) Ucnonesys modsle ynooHsIe it Bac cpenctsa HaliquTe ypaBHEHHE

perpeccun,
CBSI3BIBAIOLIEE IBA MACCHBA TaHHBIX

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

V¥: {1;3,6;5,9;8,7;13,2}

2) Kaxk onieHnBaeTCsSt TOUHOCTD JTMHEIHON OHOTIapaMeTPUIECKON
Mozenu?

3) Kaxk omneHMBaeTCsI TOYHOCTD JBYXIMApaMETPHUCCKHUX JTHHSHHBIX
Mojenei?

4) Ucnonb3ys nro0bie ynoOHsle aist Bac cpeactBa HailinTe ypaBHEHHE
perpeccuy,

CBA3BIBAIOIIEE [IBA MACCHBA JJAHHBIX

65

5) Hcnonp3ys anropuTMbl HEHPOHHBIX CETeH WIIM HEYETKOM JTOTMKH
MMOCTPOMTE MOJIENIb TEXHOJIOTUYECKOTO MPOLIECcca 10 CIEAYIOIINM
WCXOJIHBIM JIaHHBIM TaOIHIIbI 4.

Tabnuua 4 — Habop UCXOAHBIX apaMeTpoB

Nosken  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

5 257,9 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

9 267,9 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 MOXXHO CKa3aTh 00 MCXOAHBIX JaHHBIX NTPEABIIYIIETO 3a1aHHU,
€CJIM M3BECTHO, YTO IPH IPOBEACHNY NAapaJLICIbHBIX OIBITOB C
00OBEKTOM, €TI0 BBIXOJ] MEHSUICS:

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

7) C xako¥ 1eNbI0 HCHONB3YIOT HeHpoceTeBble anroputMel? Kak
ycTpoeHa HelipoHHast ceTh?

8) [epeuncinTe OCHOBHBIC ATAITBl HEYETKOTO BHIBOAA.

9) Uem oTnmyaroTcs U 4TO 001Iero B anropurMax Mamaaau u CyraHo?
10) MoHO Jn HEHPOHHYIO CETh, O0OYUEHHYIO IO OJJHOMY OOBEKTY, 0€3
U3MEHEHHUS U

nepeoOydeHns HCIOIB30BaTh Ha BCEX 00BEKTaX TaKOTO JKE THIIA U




TEeXHUYIECKUX MapaMeTpoB?

11) Onpenenute 061aCTh IPUMEHEHHUST PETPECCUOHHBIX MOJIENEeH U
OMITUPUYECKHIX

MOJIeIe! B LIEJIOM.

12) Ucnonb3ys Matlab mocTpoiiTe annpoKCUMUPYIOLTYIO KPUBYIO C
HCIOJIb30BaHUEM

HEWPOHHOH ceTH I HYHKINH

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

13) Yro Takoe nepenaroyHast (GyHKLUS U KaK 3Has [EPEIATOYHYIO
(yHKTIHIO 00BEKTA

HOJYYHTh ypaBHEHUE IEPEXOIHOTO Imponecca?

14) IocTpoiiTe TMHEapH30BaHHYIO MOJIENIb HAMIOIHEHHU S/ OTIOPOKHEHNUS
LWIMHAPUYECKON HAIIOPHOM EMKOCTH M CPABHUTE €€ MEPEeXOIHYI0
(hYHKIHIO ¢ aHATOTUYHOM 1T HeTMaHEPM30BaHHON MOJIEITH.
ITapameTps! 06enx Moenelt caeayronme: Juamerp 6aka: 5 M; BeIcoTa
baka: 7 M; pacxoa mogauu: 60 m3/4.

Kunkocts: 98 %- ast cepHast KUCIIOTA.

15) MocTpoiiTe MOAENTHh OCAXKACHHS MOTUIUCTIEPCHON CUCTEMBI
MOKa3aHHOM B 1. 3.6 U MOIyYUTE KPUBYIO CEAUMEHTALIUN YACTHULL ISt
ClTydasi, KOT/Ia Jallka CeIMMEHTOMETpa YCTaHOBIICHA Ha TIIyOHHE 4 cM
OT YpOBHS HanMBa IWIHHAPA. Kakas Macca gacTuIl ocsneT K MOMEHTY
BpeMeHH 2 Jaca?

16) IMoctpoiite rpadguyeckoe 0TOOpakeHHE pacXoia HCTCYCHHS BO
BpPEMEHH 110 TaHHBIM 3aaHus 2, €CIIH PACXO]] MOJaYH H3MEHIETCS 10
3aKOHY:

a)

0) =60+ 10 U (0,10), M3/4.

[J=60+2 100 (0,010)), M3/a., [1 <2 4;

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

17) Uro Takoe siBHas W HesiBHas pasHOCTHast cxema? Kak monyduts u
HCIIONTB30BATh

Pa3HOCTHBIE ypaBHEHHS MIPU MOAEITHPOBAHUH TETIOBBIX MPOLECCOB?
6) ITocTpoiiTe MOIeNb OXJIAXKICHHUS 3aTOTOBKH 110 TaHHBIM,
MCIOJIb30BaHHBIM B 11 18) CMoaenupyiite CUTyaluo, Koraa 4yepes3 ABa
gaca [1ocjIe Hagyaia 3KCIeprMEeHTa 3aTO0TOBKY ITOMEIIAIOT B CPexy ¢
Temmepartypoit Muryc 20 °C 1 10 KOHI[a SKCTIEpIMEHTa Oojee He
NePEMEIIAIOT 3aTOTOBKY.

19) CmonenupyiiTe CUTyannio, KOTAa Yepes Ba yaca MOocIie Hadaia
HKCIIEPUMEHTA 3ar0TOBKY MTOMEINAIOT B CPEIY C TEMIIEpATypOl MHHYC
20 °C u 10 KOHIIa YKCIIepUMeHTa OoJiee He epeMelatoT 3aroToBky. I1o
pe3ysibTaTaM BBIIOJIHEHUS IPEABLAYILIETO 3aJaHUs ITOIYYUTE MAaCCUBBI
3HAYCHUH BBIXOJHOW BEMYUHBI (TI0 CIOSM) U alllIPOKCUMHPYHTE UX C
IIOMOLLbI0 HEHPOHHBIX CETEH.

20) Kakue ynporieHus UCIoIb30BAIKUCH MTPH MOCTPOCHUN Pa3HOCTHBIX
YpaBHEHUH B peIIeHUU TEMI0BOH 3anauu 11.3.7? Js uero ucnonb3yroT
MpoLeAypY JIMHEApHU3alMK HeTMHEWHBIX 3aBUcuMocTel? Onuiure
METO/IbI JTMHEAPU3alH JUHAMHUECKIX HEJIMHEHHbBIX 3aBUCUMOCTEH.
21) lns 4ero HeoOXOIUMO 3HATh XapaKTEPUCTHKH THIIOBBIX
JTMHAMHUYECKHUX 3BEHBEB?

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

22) Kak mo JIAUX wim AUX onpenenuTh nepeIaToIHyro GyHKITUIO
o0bekTa, a

TaK)Ke BOCCTAHOBUTH ypaBHEHHE IUHAMUKU 00beKTa?

23) Jlyis BCex MPUMEPOB, MPUBEACHHBIX B 11.3.5 - 3.7 naiite oObscHEHUE
Ha3HAYEeHHS KaKIOTO THIIOBOTO OJ0Ka, NCIIOIh30BAHHOTO TIPH
nocTpoeHuu Mozenu B Simulink.

24) IlepeuncnuTe U OXapakTepU3yiHTe TUIIOBbIE BO3MYLLECHHUS
(BO3IIEICTBYS ), IPUMEHSIEMbIC TP U3YICHUH CBOWCTB OOBEKTOB WIIH
MPOIIECCOB B XUMHUECKHX TEXHOJIOTHSIX.

25) Yro Takoe >KBUBaJICHTHAs BEIMYMHA MEXaHUYECKOI HArpy3Ku?
26) Kakue Kycku Kokca 0oJiee MoIBEPKEHBI Pa3pyIICHHIO — MEJTKHE
WA KPYIIHBIE,

nouemy? Kak 370 mokasarp, ucnoins3ys meroq Y OBMH?

27) Ha xakue nokasareny KauecTBa KOKCa BIHUSIET ero
rpaHyJIOMETpU4ecKuil cocTaB?

28) [yis 4ero v Kak ONpeeNstoT KOHCTaHTHI Ierpataim?

29) [nis 4ero UCnosb3yloT MOJIENU Pa3pyLIEHUsI KyCKOBOT'O MaTepuara,




MOCTPOCHHBIE
o merony YOBMH?

30) Yto Takoe SKBUBAJIEHTHOE YUCI0 000poTOB MuKym-6apabaHa 1
JUISL 9eTO MCIOIb3YeTCs 3Ta BEeIMUMHA?

31) Yro mpexncrasnser coboit Mukym-6apabaH v Kakue MpoLecchl B
HEM MOJCITUPYIOT?

32) MOHO JIF TI0 U3BECTHOMY TPaHYIIOMETPHIECKOMY COCTaBYy KOKCa
paccumTaTh ero

HachInHYy Maccy? KakoBa 001acTh MpUMEHEHHS TaKOro pacuera?

33) Yto mokasbIBaeT mapaMeTp ra3onpoHUIaeMOCTH, KaK ero
paccuuTarh?

34) Kakum 00pa3oM MpOU3BOIUTCS MPOTHO3 (pacyuer)
TPaHyJIOMETPHYECKOTO COCTaBa CKUIIOBOTO KOKCA M KaKUe JaHHBIC
HEOOXOIUMBI JJIs1 OCYIIECTBICHHS TAKOTO IIPOTHO3a?

35) Kaxk nepecuntaTs cOCTaB BalOBOTO KOKCA Ha TOBAPHBIA KOKC?

36) Kak BBINOTHUTH NMPOTHO3 Mokazaresneid M25 u M10 is ToBapHOTO
KOKCa KOHEYHOTO MOTPEOHTEIIS 110 TAHHBIM PacceBa U aHAJIOTHIHBIM
MOKAa3aTeNsaM paMIIOBOro Kokca?

37) Yro Takoe cTabUIM3alys KauecTBa KOKCa U KakK e€ OCyIeCTBUTH?
38) Kak o1ieHUTh OTEpH OT MEepeu3MeNIbYCHUS B MTPOIIECcCe
TPaHCIIOPTHPOBKH KOKCA

KOHEYHOMY MOTpeOuTeNnto?

39) Kak MeHsieTCsl KaueCTBO TOBAPHOTO KOKCA MPH YBEJITUYCHUH JITUHBI
MYTH 10 KOHEYHOTO MOTPEOUTENS M KOJIMYECTBA TPAaHCIOPTHBIX
orepanuii 3arpy3Ku/BBITPy3KH KOKCa.

5.2. IlepeyeHb padoT, BLINOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaThl, NnpakTHYECKHE U
pacyeTHo-rpaduyeckue padoThbl, KYPCOBbIE PAGOThI, NPOEKTHI U JAP.

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /ISl IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

PopMoi TPOMEKYTOUHOM aTTECTALMM 110 AUCLUIUIMHE SBISETCA 3a4€ET.

Hwxe npencrabnen obpaser Oniera it 9K3aMeHa, MPOBOJIUMOTO B YCTHOH opMme.
MUHUCTEPCTBO HAYKHU 1 BLICILIETO OBPA3OBAHUS POCCUNCKOU OEJIEPALINN
DenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICILIET0 00pa30BaHuUs
HALIMOHAJIbHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOT'MYECKU YHUBEPCUTET
«MHUCuCy»

HOBOTPOI/IL[KI/II7I DOUIINATT

Kadenpa MmaTeMaTHKM U €CTECTBO3HAHUS
BWJIET Ne O

Jucrmrumaa: «»

Hampasnenue: 18.03.01 «Xummueckast TEXHOIOTHSDY

®Dopma 00yueHuUs: OuHas

®dopma npoBeieHHs 3a4ETa BEITOTHEHIE YCTHAS

1. MO>XHO JIH IO U3BECTHOMY TPaHYIOMETPHYECKOMY COCTaBy KOKCa PAcCUMTATh €ro HACBHIIHYI MaccCy?

2.Yto Takoe KBUBAJICHTHAs BEMMYMHA MEXaHUUECKOH Harpy3ku? 26) Kakue kycku Kokca 6osee moABEepKeHbl pa3pyIIeHuio —
MEJIKHE WM KpyIHbIe, mouemy? Kak 3To moka3zathk, ucrosbdys meron Y OBMH?

3. Kakwue yrpomeHus HCTIoIb30BATNCH TIPH TOCTPOSHUH Pa3HOCTHBIX YPaBHEHUH B PEIICHNH TEIUTOBOH 3axaun? [y gero
UCTIONB3YIOT MPOIEAypY THHEAPHU3aI[iy HEIMHEHHbBIX 3aBUCHMOCTEH?

CocTtaBmit: K.T.H., ToueHT kadenpsl MuE J .. Anexcees
3aB. kadenpoit MuE A.B. llIBanésa

5.4. MeTroguka OLleHKH OCBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

Kpurepuu oreHkH (B COOTBETCTBHH € (DOPMHUPYEMBIMU KOMITETEHIIMSAMH ¥ IUNITAHUPYEMBIMHU pe3ylIbTaTaMi 00ydeHHU):

— Ha OLIEHKY «OTIMYHO» — CTYAEHT JOJKEH [I0KAa3aTh BBICOKUM yPOBEHb 3HAHUH HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHHS MH(POPMAIMH, HO U HHTEIUICKTYaJIbHbIC HABBIKH PELICHUS ITPOOJIEM U 337134, HAXOXKICHNS YHUKAIBHBIX OTBETOB K
npoOJieMam, OLEHKH W BBIHECCHNS! KPUTHYECKHUX CY>KIECHHH;

— Ha OIIEHKY «XOPOILIOY» — CTYJCHT JOJDKEH I0Ka3aTh 3HaHMUA He TOJIBKO Ha YPOBHE BOCIPOU3BEICHUS U 00BACHEHHS HH(OPMAIIHH,
HO ¥ UHTEIUIEKTyalbHbIE HABBIKH PEIIEHUs IPOOIEM U 3a/1a4, HAXOXKICHUS YHUKAIbHBIX OTBETOB K MpobiieMam;

— Ha OIICHKY «YIOBJIETBOPUTEIBHO» — CTYJCHT JIOJDKEH [T0Ka3aTh 3HAHNS Ha YPOBHE BOCIIPOM3BEICHUS U OOBSICHCHUS
nH(pOpMAINH, HHTEIJICKTyaIbHbIe HABBIKM PEIICHIS MPOCTHIX 3a/1ad;

— Ha OIICHKY «HEYIOBIETBOPUTEIBHO» — CTYJICHT HE MOXKET [10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
UH(OPMALMH, HE MOXKET [0Ka3aTh HHTEIUICKTYaIbHbIC HABBIKH PELIEHUS IIPOCTHIX 33/1a4.




6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 | Cabaun A.B. MonenupoBaHue XUMHKO- H® HUTY MUCuC, 2016,
TEXHOJIOTHYECKUX TTPOLIECCOB: www.nf.misis.ru
y4aeOHoe mocobue
6.1.2. Jlono/iHUTEIbLHAS JIITEPATYpa
ABTOpBI, COCTaBUTEITN 3araBue bubanoreka W3nmaTensbcTBO, TOM, 3J1. afpec
JI2.1 | U.E. IInemunckas, WHTepakTHBHBIE CHCTEMBI Kaszans : U3narenscteo KHUTY, 2014,

AH. Turos, E.P.
Baneprnunosa, C.1.
Ayes

Scilab, Matlab, Mathcad :
y4aeOHoe mocobue

http://biblioclub.ru/index.php?
page=book&id=428781

JI2.2 | lerunun FO.H. AHanu3 1 00paboTKa CUTHAIOB HoBocubupck : HI'TY, 2014,
B cpene MATLAB : yueGHOE http://biblioclub.ru/index.php?
nocobue page=book&id=428781

JI2.3 | dpsixoHos B.IT. MATLAB R2006/2007/2008 + Mocksa : COJIOH-ITPECC, 2008,

Simulink 5/6/7. OcHOBBI
MPUMEHEHHUSI © TIPAKTHIECKOE
rmocooue

http://biblioclub.ru/index.php?
page=book&id=117820

2.4

Hpsixonos B.I1

MATLAB 6/6.1/6.5 + Simulink
4/5 B MaTeMaTUKE U
MOJIEIAPOBAHHUH: TIOJIHOE
PYKOBOJICTBO TIOJIb30BaTEIIS

Mocksa : COJIOH-ITPECC, 2008,
http://biblioclub.ru/index.php?
page=book&id=271895

JI2.5 |Ilepenpmyrep B.M. ITakers! paciuupenus Mocksa : COJIOH-ITPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox 1 Robust Control page=book&id=227123
Toolbox : mpakTHdIeckoe
nocooue
6.3 IlepeveHb MPOrPaMMHOI0 ofecnedyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition,;
I1.3 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.4 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.5 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
1.7 |7-zip
1.8 | Notepad++
1.9 | Bbpaysep Google Chrome
I1.10 | Microsoft Teams
I1.11 |Zoom
I1.12 | Bbpayzep Opera
I1.13 | Bpayzep Yandex
I1.14 | Bpayzep Microsoft Edge
I1.15 | WinDjView 2.0.2
I1.16 |MATLAB & Simulink

6.4. Tlepeyens NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. |

Hasnauenne

OcHarenve




113 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH

Kommurekt  yueOHo#f  mebenmm Ha 12 wMect A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayaWTOpHAs
MenoBas, BeO kamepa Logitech, moctym k 3JOUOC
Vuuepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3MOHHBIE
nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

Kommurekt  yueOHo#f  wmebenmm Ha 12 Mect A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMITBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCEX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIWTOpHAs
MenoBas, BeO kamepa Logitech, moctym k 3JOUOC
Vuuepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3MOHHBIE
nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

KJIacc)

113 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

123 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc) Kabuner KypCOBOTO u
JMIUIOMHOTO HPOEKTUPOBAHMU,

CaMOCTOSTEIBHON pabOTHI 00yYaIOMIHXCS

Kommurekr  yueOHo#f mebenmm Ha 12 wMect A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH, KOMMYTaTop, BeO Kamepa, MOCKa-(QIMMUapT MarH.-
MapkepHas mnepenBmkHasg, goctyn k OMOC YHuBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

Kommurekt  yueOHo#f  mebenmm Ha 24 MecTt  uIA
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
WHTEpAaKTHBHAs JOCKa, JOCKAa ayAWTOpHAas  MeJoBasd,
KOMMyTaTop, BeO Kamepa, NOKyMEHT-Kamepa, IOCTYNl K
OUOC Yuusepcureta MUCHC uepe3 NUUHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, numeH3MOHHBIE
nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

127 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

224 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

Kommurekr  yueOHo#f  mebenmm Ha 12 Mect A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofiaBarenst (Bce C BBIXOJOM B HHTEPHET), IMPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayaWTOpHAas
MenoBasi, BeO kamepa, moctyn k OWOC VYruBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammbel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

PaccMoTpHM HEKOTOpEIE BaXKHBIE PEKOMEHAAINY CTyAeHTaM A 3 (PEKTHBHOTO 3aIIOMUHAHHS TI000T0 yIeOHOT0 MaTepraa. JTo

MpOCThIC U BECbMa ,Z[CﬁCTBCHHble MpUCMBI.

[Tpuctynas x 3aIIOMUHAHHIO, HaJ0 TOCTABUTH MIepel] COO0H [elh — 3aIOMHHTH HAI0JITO, JIydIlle HaBceraa. Y CTAHOBKa Ha
JUTUTENEHOE COXpaHeHne HHPOopManuy 00eCIeUnT YCIOBHS AT JTydIIero 3anmoMuHans. Hago oco3Hats, oyt gero Tpedyercs
3alIOMHUTH U3y4aeMblii MaTepual. Yem BaskHee MOCTaBICHHAs 1IeNb, TeM ObICTpee U MPOUYHee MPOUCXOJUT 3aIIOMUHAHUE.
BHuMaHme — pe3el maMsTh: 4eM OHO OCTpee, TeM Iiiydxke ciepl. Uem OoJblie )KelaHusl, 3aMHTEePECOBAHHOCTH, YMOIIMOHAIIBHOI

BKJIIFOYCHHOCTHU B IOJYUCHHC HOBBIX 3HaHPII>i, TEM JIy4IIC 3alIOMHUTCA.

Uem sydiie HoHUMaHUE, TEM Tydlle 3anoMuHanne. Hajno oTkasaTscs oT 3yOpekKH U AT 3alIOMUHAHKS TEKCTa OIUPAThCS Ha
OCMBICJIEHHOE 3alIOMHUHaHUE, KOTOPOE IPUMEPHO B 25 pa3 s dexTuBHee MexaHnueckoro. [locnenoBarensHOCTh paboThI MO
OCMBICIICHHOMY 3alIOMHHAHHIO TaKOBa: HOHATH, YCTAHOBHUTB JIOTHIECKYIO ITOCJIEIOBATEIBHOCTh, Pa30UTh MaTepHal Ha YacTH U
HAWTH B KOKIOH KITIOYEBYIO (ppas3y WM OMOPHEIA MyHKT, 3aIOMHATS IMEHHO UX M UCIIONIB30BaTh KaK OPUEHTHPHI. CMBICIIOBBIX

0JI0OKOB JIOJKHO OBITH OT 5 110 9.

Ecnu BBIOIHEHHE KaKOT0-IHO0 3aJaHus MPEPBAHO, TO OHO 3alTOMHHUTCS JIY4YII€ IO CPaBHCHUIO C 3a/IaHUAMU, 6nar0n0nqu0

BBIIIOJIHCHHBIMH.

Jlydiie 1Ba pa3a mpouecThb U Ba pa3a BOCIPOU3BECTH, Y€M MPOUYHUTATH AT pa3 0e3 BOCIIPOU3BEICHHUS.
HyXHO 3aKperisITh B IaMsATh yIeOHBIH MaTepUall Kak MOXKHO Yarie. ONTHMAJIBHBIN MTPOMEKYTOK MEXKIY IPOUTCHUSIMHI
kostebnercs ot 10 MunyT 10 16 yacos. [lepeunThiBanre MeHee YeM depe3 10 MUHYT OKa3bIBaeTCs OECIOJIE3HbBIM, a IO HCTCYCHUH

16 yacoB 4acTh TEKCTa 3a0bIBACTCS.

3agaHHbI yueOHBIN MaTepual JIydllle MOBTOPSTH Mepe]l CHOM U C yTpa. J[aBHO MU3BECTHO, YTO Ty4IIUH CIoco0 3a0BITh TOIBKO




9TO BBIy4EHHOE — 3TO TI0CTApaThCs CPasy >k 3alIOMHHUTH YTO-HHOYNb moxoxee. IloaToMy Hafo depenoBaTs MaTepuai.
I1pu 3ay4rBaHUM HEOOXOIMMO YUUTBIBATH IIPABUIIO KPash»: 0OBIYHO JIy4Ille 3aIOMUHAIOTCS HAa4ajIo U KOHEIll HH(pOpMaIuy, a
CepeIfHa «BBIATACT».

Hacrosmas MaTh ydeHHs HE TIOBTOPEHHE, a TpuMeHeHHe. YeM Oombiie OyaeT HalfJeHO BO3MOXHOCTEH BKIIIOYHTH
3allOMHMHAEMBII MaTepual B IPaKTUIECKYIO JeATeIbHOCTh, TEM IIyOxkKe U HaJlexKHee Oy/IeT 3aloMUHaHUeE.

NHorna ynoOHO HCHONIB30BaTh MHEMOTEXHUKY — HCKYCCTBEHHBIC TIPHEMBI 3arioMUHaHus. CBsA3bIBaTh LU(PEI C 00pa3amMu, MOXOKHX
Ha HUX JIOJEH U T.1.

OueHb BayKHBIM AT CTYACHTOB SBIACTCSA YMEHHE (P (PEKTHBHO KOHCIEKTUPOBATH JIeKIMU. OCHOBHBIE IPUEMBI
KOHCHEKTUPOBAHMS MOJKHO YCIIOBHO Pa3JeIUTh HA TPU TPYIIIIbL:
1. CokpalieHne cloB, CIOBOCOYETAHUN M TEPMHHOB. DTH MPUEMbI OCBAWBAIOTCS OYCHB JIETKO W BKIIIOYAIOT B CeOs:
runepadOpeBuaTypy (Koraa HadaabHas OyKBa 0OBOAUTCS JIMHHEH), KBAHTOPH3ALHUIO (TIEPEBOPOT HAYaIbHON OYKBEI), CTIOCOOBI
3aMKCU OKOHYAHUH, nepormuuky u nukrorpaduro. JlocTaTOuHO TOIBKO TEM MIJIM HHBIM CIIOCOOOM 3aKOJUPOBATh YacTO
HOBTOPSIIOIINECS, @ 0OCOOCHHO JUIMHHBIE CJI0BA U CIICaIbHbIe TepMUHBL. Hanpumep, TepMUH «rocyapcTBEeHHAs! MOJIOJICKHAS
MOJINTHKA) JIETKO 3aMeHNTH codeTanneM OykB ' MII. Tonbpko 3aMeHBI HaJIO AENaTh BCE BPeMs OIHU U T€ JKe, HHA4Ye MOXHO 1
3a0bITh, YTO, HA YTO 3aMEHUJIM HIIH KaK COKPaTHIH.
2. ITepepaboTka ¢pa3bl. ITo camblil d3QdexTuBHbIN MpueM. Ho U 0OCBOUTH €ro 10 CTENEeHH aBTOMAaTH3Ma JOBOJIBHO CIIOXHO.
CyTb COCTOHT B TOM, UTO, BBICIYIIAB (hpa3y JIEKTopa 0 KOHIIA, MBICIICHHO IIPHBEANTE ee K Hanbojee KOPOTKOMY M TIOHSITHOMY IS
Bac BUJy, COXpaHss ee cMbICI. Bot 3Ty dpasy u 3ammmmre.
3. Brinenenne kakuM-1m60 o0pa3oM CYIIECTBEHHBIX (pa3 M YacTe TEKCTa. DTO MOXKHO CAENAaTh TEKCTOBBIACIUTENSIMH,
BEJIMYMHON OTCTYIa, PacIOI0KEHHEM B BUJIE CXEMBI, B BUJIE alTOPUTMA H T.1.

W3ydaTs MaTepuai, OTHOCSIIMNCS K JaHHOH TeMe, CIeAyeT 110 OJHOMY FIJIM HECKOJIBKIM M3 PEKOMEHOBAaHHBIX yICOHNKOB
(cTiICOK peKoMeHIyeMOH JINTepaTyphl IPUBEJICH Tocie TpeOOBaHMIA K pe3ynbTaTaM U3ydeHHs Kypca). Eciu BO3HHKAIOT TPYIHOCTH
npH paboTe ¢ OCHOBHBIMU Y4EOHHKAaMH, MOXKHO H3y4UTh COOTBETCTBYIOLILYIO TEMY IO JIOIOJIHHUTENBHOM JINTEpaType, HO 3aTeM
clIeyeT 00sI3aTebHO BEPHYTHCS K TAHHOW TeMe B yaeOHUKe. J[J1s morcka HeoOXOJMMBIX CBEJICHUH B YICOHIKE MOYKHO
HCTIONB30BAaTh IIPEIMETHBIN yKa3aTelb B KOHIIE yueOHHKA.

CamocrosrenbHas paboTa CTYJCHTOB BBIPaXKaeTCsl B MOJTOTOBKE K MIPAKTUUECKHUM 3aHATHUAM, PEIICHUU JOMAIIHUX 3aaHUH.
[py noAroTOBKE NPaKTUUECKUM 3aHATUSM HE0OX0JUMO paboTaTh HE TONBKO C JIGKIIMOHHBIM MaTepHalioM, HO U UCIIONb30BaTh
JIATEpaTypHBIC HCTOUYHHKH.




