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Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

Pemienue NpMKJIATHBIX 32124 € HCIO0JIb30BAHHEM
MATLAB

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpodus XuMmHuuecKast TEXHOJIOTHs IPUPOAHBIX SHEPrOHOCUTENEH U YIIIEpOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 13ET
YacoB 1o y4eOHOMY IIJIaHy 36 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 3a4er 6
ayJUTOPHBIE 3aHATH 18
caMoCTOsITeNbHAs paboTa 18

Pacnpeue.ne}me YacoB JUCHUIVIMHBI IO CEMECTpam

CemecTtp
(<Kypc>.<Cemectp Ha | 6 (3.2)
Kypee>) Htoro
Henens 10
Bun 3ansarui VIT | PIT | VI PII
IIpakTuueckue 18 118 | 18 |18
Uroro ayn. 18 (18 [ 18 |18
KonraxTHas paboTta 18 118 |18 |18
Cam. pabora 18 |18 | 18 [ 18
B ToMm uncie cam.
pabora B pamkax ®OC
Htoro 36 136 |36 |36




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 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

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 Mopens ocaxkaeHus 6 6
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 6 2
Oaka B Matlab. /TIp/
1.7 Jluneitnas perpeccus. 6 4 JIT.1J12.1
ITapHas HenuHelHAs MOAENb. JI2.2 J12.3
MHosxecTBeHHas JTUHEWHas J12.4 J12.5
perpeccust. /Cp/
1.8 Peanuzanus momenu JI.A. 6 14 [1K-2-31 I1K-2- JI1.1 KM1
MyuHuKa pa3pyleHus V1IIK-2-Bl

KoKkca. MaTeMaTtnieckas
MO/IeITh TpoIecca
pa3pymIeHUs KOKca U
TPUHITATT

HCIIONIb30BAHHUS YCIOBHBIX
DKBUBAJIEHTOB BEJIMYMHEI
MEXaHMYECKON HAarpy3KH.
Y cTaHOBIIEHHE KOHCTAHT
pa3pyIIeHUs KOKCa Pa3sHbIX
KJIaCCOB KPYITHOCTH.
Ormpenenenue
SKBUBAJIEHTHOI'O YHCJIa
00opoToB GapabaHa (ndi) s
MIPOTHO3MPOBAHUS COCTaBA
MPEICKUIIOBOTO KOKCA.
Pacuer
TPaHyJIOMETPUIECKOTO
COCTaBa CKHIIOBOT'O KOKCA.
Onpexenenue
ra30npoHUIAEMOCTH U
IJIOTHOCTH HACHIITHOM MacChI
kokca. /Cp/

Pazpnen 2. Ilogroroska K
KOHTPOJIbHBIM
MepOoNpHATHAM U
BbINIOJIHSIEMBIM padoTam

2.1 O0BeM uacoB 6 0
CaMOCTOSTENBbHON paboThI Ha
noarotoBky kK KM /Cp/

2.2 O0beM yacoB 6 0
CaMOCTOSITEbHON paboTHI HA
moaroToBky k BP /Cp/

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.N), BONPOCHI IJIf
CaMOCTOSITEIbHOI MOATOTOBKHU

IIpoBepsiemble
Koz KontporeHoe HHINKATOPEI Bormpocs! 1t HoOAroTOBKH
KM MEpOIpPHUATHE A bl p A A
KOMITETEHIU I
KM1 3auér IIK-2-31;I1K-2-
V1;IIK-2-B1 1) Ucnone3ys mobble ynoOHbIe 11 Bac cpencTsa HaiinuTe ypaBHeHNE
perpeccuu,




CBSI3BIBAIOIIIEE J[BA MACCUBA JAHHBIX
X: {0; 5; 10; 15; 25}

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

2) Kak onieHnBaeTCst TOUHOCTD JTMHEIHON OHOTIapaMeTPUIECKON
Mozaenu?

3) Kak oneHnBaeTcst TOYHOCTb ABYXNapaMETPUUECKUX JTUHEHHBIX
Mozenen?

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

CBSI3BIBAIOIIICE [TBA MACCHBA JaHHBIX

65

5) Mcnonp3ys anropuTMbl HEHPOHHBIX CEeTel WIIM HEYETKOM JOTMKH
HOCTPOITE MOJIENb TEXHOIOTMYECKOTO MPOIiecca 0 CASAYIOIINM
HCXOIHBIM JTaHHBIM TaOJIHIHI 4.

Tabmuna 4 — Habop uCX0IHBIX MapaMeTpoB

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 MPEABIIYIIETO 3a1aHHU,
€CIIH U3BECTHO, YTO IPH MPOBEACHUHU NAPaIIEIbHBIX OMBITOB C
00BEKTOM, €TO0 BBIXOJ MEHSJICA:

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

7) C xakoi 1ebI0 HCIOIB3YIOT HelpoceTeBbie anroputmel? Kak
ycTpoeHa HeHpOHHas ceTh?

8) IlepeuricanuTe OCHOBHBIE ATAIbl HEYETKOTO BHIBOAA.

9) Uem oTnmyaroTcs U 4TO 00IIero B anropurMax Mamaaau u CyraHo?
10) Mo>HO JIn HEHPOHHYIO CETh, O0OYUEHHYIO TI0 OJJHOMY OOBEKTY, 03
U3MEHEHUS U

nepeoOydeHNs HCIOIB30BaTh Ha BCEX 00OBEKTaX TaKOTO JKE THIIA
TEXHUYECKUX IIapaMeTpoB?

11) Onpenenure 061acTh NPUMEHEHHS PETPECCUOHHBIX MOJIENEH U
SMIUPUYECKUX

MOJIENIEH B LIETIOM.

12) Ucnonp3ys Matlab mocTpoiiTe anmpoKCUMUPYIOLTYIO KPUBYIO C
UCTIONIb30BaHUEM

HEWPOHHOH CceTH I GYHKINH

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

13) Yro Takoe nepenarouHas QyHKUMS U KaK 3Has epelaTOUHYIO




¢yHKIMIO 00BEKTA

MOJIyYUTh YpaBHEHUE EPEX0IHOro npoiecca?

14) IloctpoiiTe MTMHEAPH30BaHHYIO MO HAMIOJTHEHHUS/OOPOKHEHIS
LMJIMHJIPUYECKOM HAaIIOPHOM eMKOCTH U CPaBHUTE €€ MEePEX0IHYIO
(HhyHKIHUIO ¢ aHAJIOTHYHOM 7151 HeIMaHEPU30BaHHON MOJIENH.
[Mapamerpsl 00enx Moerel cieayromue: AuameTp 6aka: 5 M; BEICOTa
Oaka: 7 M; pacxoxa nmogadu: 60 m3/4.

Kunkocts: 98 %- ast cepHas Kuciora.

15) IocTpoiiTe MOAETH OCAXKACHUS TTOJTUAUCIIEPCHON CHCTEMBI
MIOKa3aHHOM B I1. 3.6 U IMOJy9UTE KPUBYIO CEIMMEHTAIINH YaCTHIT JUIS
ClTydasi, KOT/Ia JaIlka CeIMMEHTOMETpa yCTaHOBJICHA Ha TIIyOnHe 4 cM
OT ypoBHsI HanMBa IUIMHApPa. Kakas Macca 4acTHIl OCSIIeT K MOMEHTY
BpeMeHH 2 yaca?

16) IMoctpoiite rpaduyeckoe 0TOOpaKEHHE pacxo/ia HCTCUSHHS BO
BpPEMEHH M0 TaHHBIM 3aJaHus 2, €CIH PacXo]] MOJau U3MEHIETCs M0
3aKOHY:

a)

0) [J=60+ 10 JOJ (0,107), M3/4.
0=60+2000(0,0100), M3/u., [ <2 y;

=60+50001(0,0100), M3/4, [] >2 4.

17) Yto Takoe sBHas ¥ HesIBHAs pa3HOCTHAs cxeMa? Kak moimyduts u
UCTIONIB30BaTh

Pa3HOCTHBIE YpaBHEHMS IPU MOAEIMPOBAHUH TEIJIOBBIX MPOLECCOB?
6) ITocTpoiiTe MOMIENb OXJIAXKICHUS 3aTOTOBKH 110 TaHHBIM,
HCTIONB30BaHHEIM B 1 18) CMozenupyiTe CUTYaIHIo, KOTria 4epe3 ABa
Yaca T0cJie Hayajia 9KCIIEpUMEHTa 3ar0TOBKY MTOMEIIAIOT B CPEy C
temmneparypoit Muayc 20 °C u 10 KOHIIa SKCTIepUMEHTa OoJiee He
TIePEMEIIAIOT 3aTOTOBKY.

19) Cmopenupyiite cuTyaryo, Korja 4epes3 Ba yaca 1ocje Hadana
9KCIIEPUMEHTA 3ar0TOBKY ITOMEIIAIOT B CPely C TEMIIEPaTYpOil MUHYC
20 °C u 10 KOHIIa SKCTIepUMEHTa OoJiee He MepeMeNaroT 3aroToBky. I1o
pe3yabpTaTaM BEITOTHEHHS IPEIBIIYINEro 3aJaHHs IOTyIUTe MACCHBEI
3HAa4YEeHUI BBIXOJHON BETMUYUHBI (110 CIOSM) U alllIPOKCUMUPYUTE UX C
ITOMOUIbI0 HEUPOHHBIX CETEN.

20) Kaxkue ynpoIeHns HCI0JIB30BAINCH IPU IIOCTPOSHUH Pa3HOCTHBIX
YpaBHEHUH B pellIeHUH TETUIOBOH 3a1aun 11.3.77 Iy uero HCHONb3yoT
IpoLeaypy JIMHEapU3aluy HEMMHEHHbIX 3aBUcUMocTei? Onuiure
METO/IbI JIMHEAPH3AINH JHHAMHYECKAX HETMHEWHBIX 3aBHCHMOCTEH.
21) lns gero HeoOXOAMMO 3HATH XapPaKTEPHCTHKH THIIOBBIX
JIUHAMUYECKUX 3BEHBLEB?

Yro takoe AUX 1 ®YX? M0OKHO JTU 110 IKCIIEPUMEHTAIILHBIX JIaHHBIM
noctpouts AYX?

22) Kax no JIAYX mnu AYX onpenenuts nepeJjaTouHyto (yHKIUIO
00BeKTa, a

TaK)ke BOCCTAHOBUTH ypaBHEHHE TUHAMHUKH 00BeKTa?

23) Jlns Bcex MpUMEpPOB, IPUBEAEHHBIX B 11.3.5 - 3.7 malite oObsACHEHHE
Ha3HauYeHMs Ka)XI0To TUIIOBOTO OJIOKA, UCIIOIB30BAHHOTO NIPU
MOCTpOeHUHU Mozenu B Simulink.

24) Ilepeuncnute 1 OXapaKTEPU3YHTE THIIOBBIC BO3MYIIICHHS
(Bo3meiicTBUS), IPUMEHSIEMBIE ITPU U3YyIEHHH CBOMCTB 00BEKTOB HIIH
MPOLIECCOB B XUMHUECKHX TEXHOJIOTHSIX.

25) Yro Takoe 3KBHUBAJICHTHAS BEJTMYMHA MEXaHUMICCKOM HArpy3Kku?
26) Kaxkne xycku Koxca 0ojee o Bep>KeHbI Pa3pyIIeHHIO — MEJIKHE
WIIH KPYIIHBIE,

nouemy? Kak 310 nmokazats, ucnonb3ys merog Y OBMH?

27) Ha xakue moka3aTesy KadecTBa KOKCa BIHSIET €ro
rpaHyIOMeTpUYecKHil cocTaB?

28) Jlns 4ero u Kak OnpeAesstoT KOHCTAHTHI Jierpajaanun’?

29) J131s 9ero UCTIONIB3YIOT MOJIENH pa3pyIIeHUs KYCKOBOTO MaTepHaa,
MOCTPOCHHBIE

no merony YOBMH?

30) Yro Takoe 3KBHBAJICHTHOE YUCIIO 000p0oTOB MuKym-6apadaHa u
JUTSL 9eTO MCIIOIB3YeTCs 3Ta BEeIMUMHA?

31) Yro mpeactapisieT coboit Mukym-6apabaH U Kakue IIPOLECCH B
HEM MOJCITUPYIOT?

32) MOHO JIM TI0 U3BECTHOMY TPaHYIIOMETPHIECKOMY COCTaBYy KOKCa
paccuuTaTh €ro

HacbIHYy0 Maccy? KakoBa 001acTh IpUMEHEHHUs TaKOTO pacyera’?




33) Yto mokasbIBaeT apaMeTp ra3onpoHUIIaeMOCTH, KaK ero
paccuuraTh?

34) Kaknm 006pa3oM ITpOU3BOIUTCS IIPOTHO3 (pacyer)
TPaHyJIOMETPHUECKOTO COCTaBa CKUIIOBOTO KOKCA M KaKUe JaHHbIC
HEOOXOIUMBI JUIS OCYIIECTBIEHHS TaKOrO IpOrHosa’?

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

36) Kak BBITIONHUTH MPOTHO3 MoKa3aTeneid M25 u M10 mi1st ToBapHOTO
KOKCa KOHEYHOTO MOTPEOHUTeIs 110 JAHHBIM PacceBa U aHAIOTHIHBIM
MOKa3aTeNsM paMIIOBOTO Kokca?

37) Yto Takoe cTabMIM3anis KagecTBa KOKca U Kak e€ OCyIIeCTBUTH?
38) Kax omeHHUTS MOTEpH OT IEePEU3MENbUYEHHS B IIpoIecce
TPaHCIIOPTUPOBKH KOKCa

KOHEYHOMY NOTpeOnTENto?

39) Kak MeHseTCs KauecTBO TOBAPHOTO KOKCA ITPH YBENWICHUHN JUTHHBI
MyTU 10 KOHEYHOTO MOTPeOUTENs M KOJTHUECTBA TPAHCIOPTHBIX
oliepaluii 3arpy3Ku/BbIrPY3KH KOKCa.

5.2. Ilepeuens paGoT, BHINOJIHAEMBIX 110 JUCHUIIHHE (MOayTio, npakTuke, HUP) - 3cce, pedeparsl, npakTHYecKue
pacueTHO-rpaduUYecKue padoThl, KYPCOBbI€ PA0OTHI, MPOEKThI U JIP.

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

DopMOi TPOMEIKYTOTHOM ATTECTAINH 110 TUCIIUIUIHHE SBIISICTCS 3a9ET.

Hwxe npeacrasnen obpaser Ouiera Ui 9K3aMeHa, MPOBOJIUMOTO B YCTHOH opme.
MUHHMCTEPCTBO HAYKH 1 BBICILIET'O OBPASOBAHM ST POCCUMCKOM ®EJIEPALIMNA
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
HALIMOHAJIBHBIN UCCJIEJIOBATEJIbCKIM TEXHOJIOTMYECKU YHUBEPCUTET
«MHUCuC»

HOBOTPOULIKUN OUITNAI

Kacgenpa maTeMaTHKH U €CTECTBO3HAHHSA
BUJIET Ne 0

Jucuumnuna: «»

Hampasnenue: 18.03.01 «XuMuyeckasi TEXHOJIOTHS»

®dopma o0ydeHwsI: OgHas

®opma npoBeeHUs 3a4€Ta BbINOJIHEHNE YCTHAS

L. MoO>KHO JI1 MO U3BECTHOMY I'PaHYIOMETPHYECKOMY COCTaBy KOKCAa PAacCUHTaTh €0 HACBHIIHYIO Maccy?

2.Yt0 Takoe SKBHBAJICHTHAS BEMYNHA MEXaHIMUECKOH Harpy3ku? 26) Kakue kycku Kokca 6osiee moJBepKEeHBI pa3pyIIeHAI0 —
MEJIKHE UM KpynHble, noueMy? Kak 3To nokasats, ucnons3ys Meron Y OBMH?

3. Kakue ynporieHus HCIOIb30BaAIKUCh IIPU MOCTPOSHUH Pa3HOCTHBIX YPaBHEHHH B pEIIEHHH TeTIoBoi 3agauu? J1iis yero
UCTIONB3YIOT NPOLENYPY TMHEAPU3ALMN HENUHENHBIX 3aBUCMOCTEN?

CocraBui: K.T.H., foueHT kadeapst MuE JAU. Anexcees
3aB. kadenpoit MuE A.B. llIBanéna

5.4. MeToauka OueHKH OCBOEHUS JUCUUILIMHBI (Moayis, npakTuku. HUP)

Kpurepun orieHkH (B COOTBETCTBHHU C (POPMUPYSMBIMU KOMITETCHIUSIMU U TUTAHUPYEMBIMHU Pe3yJIbTaTaMH OOYUCHUS):

— Ha OIICHKY «OTJINYHO» — CTYAEHT JOJDKEH MOKa3aTh BEICOKUI ypOBEHb 3HAHHUH HE TOJBKO HA YPOBHE BOCIIPOU3BEICHUS U
00BsICHEH!SI THPOPMAIIUH, HO U HHTEJUICKTyaIbHbIE HABBIKH PELICHUS MPOOJIEM U 3a/1a4, HAXOXKICHUS YHUKAIBHBIX OTBETOB K
npo0bJieMaM, OLICHKU M BBIHECCHUS] KDUTUYCCKHUX CY)KICHHI;

— Ha OIICHKY «XOPOIIIO» — CTYICHT JOJDKCH ITOKa3aTh 3HaHHS HE TOJIBKO Ha YPOBHE BOCIIPOU3BE/ICHUS H O0BICHEHHS HH(POPMAIIHH,
HO ¥ MHTEIUIEKTyaIbHBIC HAaBBIKH PEIICHNS IPOOJIeM 1 3a/1ad, HaXOXK/ICHNS YHUKAJIBHBIX OTBETOB K MpoOiieMam;

— Ha OLIEHKY «yIOBJIETBOPUTENBbHO» — CTYICHT JOJDKEH IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOHU3BEICHUS U OOBSICHEHUS
uH(pOpMAaLUK, HHTEIUICKTyalTbHbIC HABBIKU PELICHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HEY/IOBJICTBOPHUTEIHHO» — CTYJICHT HE MOXET [T0Ka3aTh 3HAHWS Ha YPOBHE BOCIIPOM3BEIICHUS U OOBSICHEHUS
WHPOPMAIUH, HE MOXKET NOKa3aTh HHTEIUIEKTyaIbHbIC HABBIKU PEIICHNUs IPOCTHIX 3a/1ad.

6. YA EBHO-METOINYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi JiuTepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIIH 3arnasue bubnmoreka W3narenbcTBo, TOL, 311. aJpec
JI1.1 |Ca6mun A.B. MonenupoBaHHe XUMHUKO- H® HUTY MUCucC, 2016,
TEXHOJIOTHYECKUX TIPOIECCOB! www.nf.misis.ru
y4aeOHOe mocobue




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TO, 371. aipec

JI2.1 | U.E. IInemunckas, WHTEepaKkTUBHBIE CHCTEMBI Kaszans : U3narenscteo KHUTY, 2014,
AH. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
BanepraunnoBa, C.11. y4aebHOe mocobue page=book&id=428781
Jlyes

JI12.2 | lernnun FO.N. AHanu3 1 00paboTKa CUTHAIOB HoBocubupck : HI'TY, 2014,

B cpene MATLAB : yueGHOE http://biblioclub.ru/index.php?
nocobue page=book&id=428781

J12.3 | dpsxonos B.II. MATLAB R2006/2007/2008 + Mocksa : COJIOH-TTPECC, 2008,

Simulink 5/6/7. OcHoBBI http://biblioclub.ru/index.php?
TMPUMEHEHUS : TIPaKTHIecKoe page=book&id=117820
nocobue

J12.4 | dpsxonos B.IT MATLAB 6/6.1/6.5 + Simulink Mocksa : COJIOH-TTPECC, 2008,

4/5 B MaTeMaTuKe U http://biblioclub.ru/index.php?
MO/JISTUPOBAHUY: TIOTHOE page=book&id=271895
PYKOBOJCTBO MOJIB30BATENS
JI2.5 |Ilepensmytep B.M. [Makets! pacipenus Mocksa : COJIOH-ITPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox u Robust Control page=book&id=227123
Toolbox : mpakTHueckoe
nocobue
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

1.3 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

I1.8 | Notepad++

1.9 | Bbpaysep Google Chrome

I1.10 | Microsoft Teams

[L.11 [Zoom

I1.12 | Bpayzep Opera

I1.13 | Bpaysep Yandex

I1.14 | Bpayzep Microsoft Edge

I1.15 | WinDjView 2.0.2

I1.16 |MATLAB & Simulink

6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(ecCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne

113 VYuebnass maboparopusi (kommbloTepHbId | KommuekTr — ydue6HOM — mebenmn Ha 12 Mect  ms
KJIacc) oOyJatonmmxcsi, 12 CTalMOHAPHBIX KOMITBIOTEPOB  JIJIS

CTYZACHTOB, 1 CTallMOHAPHBII KOMIIBIOTED JUTS

npenojaBarenss (y BCeX BBIXOA B HHTEPHET), MPOEKTOD,

9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIUTOpHas

menoBas, BeO kamepa Logitech, moctym & 3HOC

Vuusepcureta MUCHUC wuyepe3 nuuHbll KaOHMHET Ha

miarpopme LMS Canvas u  Moodle, auIeH3HOHHbBIE

nporpammel MS Office, MS Teams, antusupyc Dr.Web.




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.

KJIacc)

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

CaMOCTOSTEIBHON pabOTHI 00yYaIOMIHXCS

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, KOMMYyTaTop, BeO Kamepa, MOCKa-(QIMMYapT MarH.-
MapkepHas mnepenBmkHasg, goctyn k OMOC VYHuBepcurera
MUCHUC depe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunen3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

Kommurekr  yueOHo#f  mebenmm Ha 24 MecTt A
oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
WHTEpaKTHBHAs  JOCKa, JOCKAa ayAWTOpHAas MeJoBasd,
KOMMyTaTop, BeO Kamepa, NOKyMEHT-Kamepa, IOCTYNl K
OUOC Yuusepcureta MUCHC uepe3 NUUHBIA KaOMHET Ha
miarpopme LMS Canvas u  Moodle, nuIeH3MOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.

127 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

224 VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

Kommurekt  yueOHo#f  wmebenmm 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, MJOCKa ayIWTOpHAs
MenoBasi, BeO kamepa, moctyn k OWOC VYruBepcurera
MUCHUC depe3 nuuHblii Kabuner Ha mmiardpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammbel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

PaccMoTpHM HEKOTOpEIE BaXKHBIE PEKOMEHAAINN CTyAeHTaM A 3G (PEKTHBHOIO 3aIIOMUHAHHIS TI000T0 yIeOHOT0 MaTepraa. JTo

MpOCThIC U BECbMa ,Z[CﬁCTBCHHble MpUCMBI.

[Tpuctynas x 3aIOMHHAHHIO, HaJ0 TOCTABUTH Mepel] COO0H [elh — 3aIOMHUTH HAIOJITO, JIydIlle HaBceraa. Y CTAHOBKa 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.
BHuMaHme — pesel maMsTh: YeM OHO OCTpee, TeM Iirydxke ciepl. Uem OoJblie )KelaHusl, 3aMHTEePECOBAHHOCTH, YMOIIMOHAIBHOI

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

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

0JI0OKOB JIOJKHO OBITH OT 5 110 9.

Ecnu BBIOIHEHHE KaKOTO-THO0 3aJaHus MIPEPBAHO, TO OHO 3alIOMHHUTCS JIY4YII€ IO CPaBHCHUIO C 3a/IaHUAMU, 6nar0n0nytn{0

BBIITOJIHCHHBIMH.

Jlyaiie n1Ba pa3za mpouecThb U Ba pa3a BOCIPOU3BECTH, Y€M MMPOYHUTATH AT pa3 0e3 BOCIIPOU3BEICHHUSI.
HyXHO 3aKperisiTh B IaMsATh YIeOHBINH MaTepUall KaKk MOXKHO Yarie. ONTHMAJIBHBIN MPOMEKYTOK MEXKIY IPOUTCHUSIMHU
kostebnercs ot 10 MuHyT 10 16 yacos. [lepeunThiBaHre MeHee YeM uepe3 10 MUHYT OKa3bIBaeTCs OECIOJIC3HbBIM, a IO HCTCYCHUH

16 yacoB 4acTh 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

cepearHa «BbIITAIACT.

Hacrosiast MaTh y4eHHUs HE TOBTOPEHHE, a MpuMeHeHue. YeM 0oJbiiie OyaeT HaiiIeHO BO3MOXHOCTEH BKIIFOYUTh
3allOMHUHAEMBIil MaTepral B IPAaKTHIECKYIO JIEATEINBHOCTD, TEM TIIy0XKe M Ha/ieKHee Oy/ieT 3alOMUHaHHE.
WHorna yno6HO HCHONB30BaTh MHEMOTEXHHUKY — HCKYCCTBEHHBIE IPHEMBI 3aIOMUHAHMS. CBS3BIBaTh IU(PHI ¢ 00pa3aMu, MOX0XKAX

Ha HUX JIFOJIEN U T.].

OueHb Ba)KHBIM JJIs. CTYACHTOB SABJIACTCS YMCHHUEC S(I)q)eKTI/IBHO KOHCIICKTHPOBATh JICKIIHH. OCHOBHEBIC IPUEMBbI

KOHCIICKTUPOBAHWA MOKHO YCJIOBHO PAa3JACINUTh HAa TPU I'PYIIIIBI:




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.




