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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 | JomoIHAUTEIBHbIE TIaBEl (PH3UIECKON XIMUH

2.1.2 [MozaennpoBaHue XMMUKO-TEXHOJIOIMUECKUX IIPOLIECCOB

2.1.3 | AHamuTHYecKas XUMUS U QPUINKO-XHUMHUIECKUE METOIbI aHAJIN3a

2.1.4 | KomnougHast XumMus

2.1.5 | Opranuueckast XUMHs

2.1.6 | Xumus BBICOKOMOJIEKYJISPHBIX COSAMHEHU I

2.1.7 | Teopust BepOSTHOCTEH ¥ MaTeMaTHYeCKasi CTATUCTHUKA

2.1.8 | ®usznueckas XUMHS

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaecTByIoONIee:

221 locymapcTBeHHast UTOTOBasI ATTECTALUS

3. PE3YJIBTATBI OBYUYEHUS 1O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHITUAMUA

YK-7.2: ciocOGHOCTh CTABUTH U pPeliaTh 32a4H B 00J1aCTH, COOTBETCTBYIONIeil NPO(III0 NOAT0TOBKH, C IOMOIIbLIO
COOTBETCTBYIOIUX AHAJUTHYECKHX, BBIYHCIUTEIBHBIX H IKCIEPHUMEHTATBHBIX METO/I0B

3HaTb:

VYK-7.2-31 monens I.A. MydHHKa, OIMCHIBAIOLIYIO JUHAMUKY pa3pylIeHUs] KOKca

IIK-3.1: Cioco0HOCTBIO INIAHUPOBATHL U NPOBOAMTD (U3HYecKHe U XMMHUYECKHE IKCIIEPUMEHTBI, IPOBOAUTL 00padoTKy HX
Pe3yJIbTATOB M OLICHHBATH MOTPEIHOCTH, BBIABUTATh THNOTE3bl M YCTAHABJIUBATH IPAHUILI HX NPHMEHEHHs], IPUMEHATH
METOAbI MATEMATHYECKOI0 AHATN32 U MOJCIHPOBAHNS, TCOPETHYECKOT0 H IKCIICPHMEHTATBHOIO0 HCCIICA0BAHUS

3HaTh:

TIK-3.1-31 ocHOBBI 00pabOTKH CTATUCTUYECKUX JAHHBIX C TIOMOIIBIO MPUKIIAIHON MPOrpaMMBbI

OIIK-3.1: roTOBHOCTBHIO HCNOJIL30BATh 3HAHHUS 0 CTPOEHUH BelIeCTBA, IPUPO/e XUMHYECKOI CBSI3H B Pa3IMYHBIX KJIaccax
XHMHYEeCKHX MPOIECCOB, MPOTEKAIOIIUX B OKPY:KAIOIEM MHpe

3HaTh:

OIIK-3.1-31 ocHOBHBIE 331a4H, BCTPEUAIOLIUECS B MHKEHEPHOU MPAKTHKE

YK-7.2: ciocoGHOCTh CTABUTH U pPeliaTh 32a4H B 00J1aCTH, COOTBETCTBYIOLIeil NPO(III0 NOAT0TOBKH, C IOMOIIbLIO
COOTBETCTBYIOIUX AHAJUTHYECKHX, BHIYHCIUTEIBHBIX H IKCIEPHUMEHTATBHBIX METO/I0B

YMmerb:

VK-7.2-V1 peanuzoBats Moenb [I.A. MydHHKa B IPUKIIAJHON IIporpaMme

IIK-3.1: Cnoco0HOCTBIO INIAHUPOBATHL U NPOBOAMUTHL (U3HYecKHe U XMMHUYECKHE IKCIIEPUMEHTBI, IPOBOAUTL 00padoTKy HX
Pe3yJIbTATOB M OLICHHBATH MOTPEIHOCTH, BBIIBUIATh THNOTE3bl M YCTAHABJIUBATH FPAHUIBI HX NPHMEHEHHs], IPUMEHATH
METOAbl MATEMATHYECKOT0 AaHAIN32 U MOJECIHPOBAHNS, TEOPETHYECKOT0 H IKCIIEPHMEHTATBHOI0 HCCICN0BAHUS

YMmerb:

TIK-3.1-Y'1 npuMeHATh crielagbHble METOAbI CTATUCTHYECKON 00pabOTKH K JaHHBIM B MPUKIATHOMN IporpaMmme

OIIK-3.1: roTOBHOCTBIO NCTOJIb30BATH 3HAHHS 0 CTPOEHHH BellleCcTBA, MPHPOIe XHMUYECKOIi CBSI3H B Pa3TNYHBIX KJIaccax
XHMHYEeCKHX MPOLECCOB, MPOTEKAIOIIUX B OKPY:KAIOIEM MHpe

YMmerhb:

OIIK-3.1-VY1 pemaTh BO3HHKAIOIINE HHXEHEPHBIE 33/1a4H C MTOMOIIBIO PUKIIAIHON MPOTrpaMMBbl

YK-7.2: ciocoGHOCTh CTABUTH U pPeliaTh 321a4d B 00J1aCTH, COOTBETCTBYIOIIeil NPOgIII0 NOAT0TOBKH, C IOMOIIbLIO
COOTBETCTBYIOLIUX AHAJIUTUHYCCKUX, BBIYUCIUTECIbHBIX U IKCIEPUMEHTAJIbHBIX METO10B

Baanernb:

VYK-7.2-B1 HaBbIkamMu pabOTHI ¢ PeaTM30BaHHON MOJIENBIO B MPHUKIIATHON MPOTpaMMe




IIK-3.1: Cioco0HOCTBIO IVIAHUPOBATHL U NPOBOAMTSL (U3HYecKkHe U XMMHUYECKHE IKCIIEPUMEHThI, IPOBOAUTL 00padoTKy HX
Pe3yJIbTATOB M OLICHHBATH MOTPEIHOCTH, BBIIBUIATh THNOTE3bl M YCTAHABJIUBATH IPAHUIBI HX NPUMEHEHHs], IPUMEHATH
METOAbI MATEMATHYECKOT0 AHAIN32 U MOJCIHPOBAHNS, TCOPETHYECKOT0 H IKCIIEPHMEHTATBHOI0 HCCJICN0BAHUS

Baagern:

TIK-3.1-B1 craTrcTH4ecKuM aHAJIM30M B IPUKIaJHON MporpaMme

OIIK-3.1: rOTOBHOCTBIO HCIIOJIb30BATH 3HAHHUS O CTPOCHMH BelleCcTBa, Ipupoae XMMHUYECKOi CBSI3H B PA3IMYHBIX KJaccax
XUMHUYECKHUX ITPOIECCOB, MPOTCKAKIIHUX B OKPY.KaK0lleM MHUpPe

Baanernb:

OIIK-3.1-B1 HaBbIkaMy pabOTHI B MPUKJIAJHON pOrpaMme

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI
Paznen 1. OcHoBBI paGoTHI
B MATHLAB u pemenne
HEKOTOPBIX 32124,
BCTpeYalouuxcs B
HHKeHePHO# NpaKTHKe
1.1 OCHOBHOH (pyHKITHOHAT 5 4 OIIK-3.1-31 JI1.1J12.1
mporpaMMsel. BHelnnuii Bun OIIK-3.1-V1 J12.2J12.3
OKOH, OCHOBHBIC OTIepaIliH, OIIK-3.1-B1 J12.4 J12.5
npuHOUT padoTsL. /TIp/
1.2 [Ipumep nocrpoeHus 5 2 OIIK-3.1-Bl1
perpecCuUOHHON MOJIENH B MK-3.1-31 TIK-
Matlab. /TIp/ 3.1-Y1
1.3 [Ipumep nocrpoeHus 5 4 TTK-3.1-31 IIK-
HEYETKOH MOJIECITH B 3.1-V1IIK-3.1-
Matlab. /TIp/ Bl
1.4 ITpumep anpoxcumanuu 5 2 OIIK-3.1-B1
(yHKIIMM ¢ TOMOIIBIO TTK-3.1-31 IIK-
HEHUPOHHOM CETH B 3.1-V1
Matlab. /TIp/
1.5 Monenb ocaxxaeHust 5 4 OIIK-3.1-31
MOJIUIMCTIEPCHOI cMecH B OIIK-3.1-V1
Matlab. Teoperuueckue OIIK-3.1-B1
OCHOBBI CEIMMEHTAIIMOHHBIX TIK-3.1-31 IIK-
MIPOLIECCOB. 3.1-V1 IIK-3.1-
CenuMeEHTAIIMOHHBIN aHAIIN3 B1 YK-7.2-31
JIMCTIEPCHOTO COCTaBa VK-7.2-Y1 VK
yactul,. CeaquMeHTaliOHHO- -7.2-B1
nmuddyzuonHoE
paBHoBecue.Ilepenarounas
¢ynxnns. [TpeobpasoBanne
Jlannaca B pelienun
UG GepeHIHATEHBIX
ypaBHeHUil. Peanu3zarus
mozenu B Matlab. /TTp/
1.6 Mopgens pabOThI HAMOPHOTO 5 2 OIIK-3.1-31
6axa B Matlab. /TIp/ OIIK-3.1-V1
OIIK-3.1-B1
MK-3.1-31 TIK-
3.1-V1IIK-3.1-
B1 VK-7.2-31
VK-7.2-Y1 VK

-7.2-B1




1.7

Peanuzanus monenu JI.A.

MyuHHKa pa3pyIIeHUs KOKCa.

Maremaruyeckasi MOJEINb
mporecca pa3pymeHus Kokca
Y IPUHLINAT

HCIOJIb30BaHMsl YCIOBHBIX
9KBUBAIICHTOB BEITMUMHBI
MEXaHUYECKON HAarpy3KH.
YcraHoBineHHE KOHCTAHT
pa3pyIeHns KOKCa PasHBIX
KJIACCOB KPYIHOCTH.
Omnpexenenue
9KBUBAJIEHTHOI'O YHCia
00opoToB OapabaHa (n3i) A
MPOTHO3MPOBAHUS COCTaBA
MIPEICKUIIOBOTO KOKCA.
Pacuer
TPaHyJIOMETPUIECKOTO
cocTaBa CKMIIOBOTO KOKca.
Ornpenenenue
Ta30IPOHUIIAEMOCTH U
TUIOTHOCTH HACBHITHOW MacChl
kokca. /Cp/

30

OIIK-3.1-31
OIIK-3.1-V1

OIIK-3.1-Bl
IK-3.1-31 TIK-
3.1-Y1 IIK-3.1-
B1 VK-7.2-31
VK-7.2-V1 VK

-7.2-B1

KM1

1.8

[TocTpoenust perpeccCHOHHOM,
HEUYETKOH,
CEeIMMEHTAIMOHHOMN MOJIenei
B Matlab o ananoruu ¢
MPAKTUICCKUM

3ansitieM /Cp/

20

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KoutposabHble MeponpusATHs (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, YK3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH

Kon
KM

KonTponsHoe
MeponpusTue

[IpoBepsiembie
HWHIUKATOPBI
KOMITETeHIIUH

BOHpOCBI JUIA IOATOTOBKH

KM1

3auér

OIIK-3.1-31;011K-
3.1-V1;0IK-3.1-
BI;[1K-3.1-31;[IK-
3.1-VI;[IK-3.1-
B1;VK-7.2-31;VK-
7.2-V1;VK-7.2-B1

1) Ncnone3ys moOsle ynobHsIe it Bac cpenctra HaliquTe ypaBHEHNE
perpeccuu,

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 0IHOTIapaMeTprUuecKon
Mozenu?

3) Kak oneHHBaeTCsSI TOUHOCTD JBYXIMAapaMETPHUECKUX JTHHEHHBIX
Mojenei?

4) Vcnonb3ys o0kie yaoOHbIe A1 Bac cpencTBa HalquTe ypaBHEHHE
perpeccun,

CBSI3BIBAIOIIEE JIBA MACCHBA TAHHBIX

65

5) Ucnone3ys anropuT™Mbl HEHPOHHBIX CETEH MIIM HEYCTKON JIOTHKA
MOCTPOMTE MOEH TEXHOJIOTHIECKOTO MPOIECcca 10 CIESTYIOIINM
HMCXOIHBIM JaHHBIM TaOIHIEI 4.

Ta6muua 4 — Habop HCXOIHBIX MapaMeTpoB

Nesken  x1 x2 x3 x4 x5 y
Nesken  x1 X2 x3 x4 x5
y

1 234,2 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 2413 39,20 0,25 20,0 L5 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 27298 71,06 0,51 20,5 7,0
14,23

5 257,9 4567 0,27 20,3 2,5 16,87
15 28121 73,76 0,53 20,4 7,5
11,65

6 2663 49,12 0,28 20,3 3,0 17,45
16 289,54 7587 0,57 20,4 8,0
11,24

7 2672 5298 0,29 20,3 3,5 17,56
17 290,12 7921 0,61 20,5 8,5
10,67

8 267,5 6787 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 20498 82,05 0,52 20,5 9,5
9,03

10 268,1 6832 035 20,4 5,0 17,32
20 300,02 8598 0,53 20,5 10,0
8,54

6) UTo MOKHO CKa3aTh 00 UCXOAHBIX JaHHBIX HPEAbLIYIIEro 3a1aHus,
€CJIM U3BECTHO, UTO IPH MPOBEACHHUH MAPAIIIETEHBIX OIBITOB C
00BEKTOM, eT0 BBIXO] MEHSJICS:

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

7) C kaxoii LIenbio UCIONB3YIOT HelpoceTeBbie anroputmbl? Kak
yCTpOeHa HEWpPOHHAsS CeTh?

8) Ilepeurcanre OCHOBHBIE STAllbl HEYETKOTO BHIBO/A.

9) Uem oTauyaroTcs U 4TO 00Iero B anropurMax Mamaanu u CyraHo?
10) MoHO JTH HEHPOHHYIO CETh, 00YICHHYIO 110 OJHOMY 00BEKTY, 03
W3MEHEHUS U

nepeo0yueHHs UCTIONIb30BaTh Ha BceX 00BEKTaX TAKOIo )K€ THUIIA U
TEXHUYECKUX IapaMeTpoB?

11) Ompenenute 06IaCTh IPUMEHEHHUS PETPECCHOHHBIX MOZENeH 1
OMIUPHUUECKHX

MOJIeJIEH B IICIIOM.

12) Ucnionb3ys Matlab mocTpoiiTe anmpoKkCHMHUPYIOIIYIO KPHUBYIO C
HCTIONIb30BaHUEM

HEHUPOHHOM ceT I QYHKIIUH

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

13) Yo Takoe nepenatogHas GyHKIHUS U KaK 3Has MepeaTOUHYIO
¢yHKIMIO 00BEKTA

MOJIY4UTh YpaBHEHHE EPEeX0IHOro mnporiecca?

14) TTocTpoiiTe MMHEAPU30BaHHYIO MOJIEITH HATIOJTHEHUS/OTIOPOKHEHHS
LMIMHJIPUYECKOM HAalIOPHOM eMKOCTH U CPaBHUTE €€ MEePEX0IHYIO
(HhyHKIUIO ¢ aHAJIOTHYHOM 17151 HeIMaHEPU30BaHHON MOJIENH.
[Mapamerps! 00enx Moerel cieayromue: AuameTp 6aka: 5 M; BEICOTa
Oaka: 7 M; pacxoxa nogadu: 60 m3/4.

Kunkocts: 98 %- ast cepHast Kuciora.

15) IocTpoiiTe MOAETH OCAXKACHUS TTOJTUAUCIIEPCHON CHCTEMBI
MIOKa3aHHOM B I1. 3.6 U IOJy9UTE KPUBYIO CEIMMEHTAIINH YaCTHIL JUIS
cirydasi, KOTJa Jalika CeANMEHTOMETpa YCTaHOBJIeHa Ha TITyOouHe 4 cM
OT ypoBHsI HanMBa IMIMHApa. Kakas Macca 4acTHIl OCSIIeT K MOMEHTY
BpeMeHH 2 yaca?

16) IMoctpoiite rpaduyeckoe 0TOOpaKEHHE pacxola HCTCUSHHS BO
BpPEMEHH IO JAHHBIM 3a/IaHUs 2, €CIIM PacXo]l OAaYH U3MEHSIETCS 10
3aKOHY:

a)

0) [J=60+ 10 JOJ (0,107), M3/4.

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

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

17) Yto Takoe sBHas ¥ HesIBHAs pa3HOCTHAs cxeMa? Kak moimyduts u
WCTIOIBb30BaTh

Pa3HOCTHBIE ypaBHEHUS IIPY MOAEIMPOBAHUH TEIJIOBBIX MPOLECCOB?
6) ITocTpoiiTe MOJIENb OXJIAXKICHUS 3aTOTOBKH 110 TaHHBIM,
HCTIONB30BaHHEIM B 1 18) CMozenupyiTe CUTYaIIo, KOTr[a 4epe3 ABa
Yaca 10cJie Hayajia 9KCIIepUMEHTa 3ar0TOBKY MTOMEIIAIOT B CPey ©




Temmepartypoit Munyc 20 °C 1 10 KOHI[a SKCTIEpIMEHTa Oojee He
NePEMEIIAIOT 3aTOTOBKY.

19) CmopenupyiiTe cuTyaryio, Korja 4epe3 Ba yaca 1ocjie Havana
SKCIIEPUMEHTA 3aTOTOBKY IIOMEIIAIOT B CPEy C TEMIIEPaTypoi MUHYC
20 °C u 10 KOHIIa PKCIIepUMeHTa OoJiee He TepeMelatoT 3aroToBky. I1o
pe3ysibTaTaM BBIIOJIHEHUS IPEABLAYILIETO 3aJaHUs TOIYYUTE MaCCUBBI
3HAYCHUH BBIXOJHOW BEMUUHBI (TI0 CIOSM) U allIPOKCUMHPYHTE UX C
IIOMOLLbI0 HEHPOHHBIX CETEH.

20) Kakue ynporieHus UCIOIb30BAIKUCH MTPH MOCTPOCHUN Pa3HOCTHBIX
YpaBHEHUH B pEIIEHUU TEMI0BOM 3anauu 11.3.7? Il uero ucnonb3yroT
IpoLexypy JTNHeapH3alu HeTHHEHHBIX 3aBHCUMOCTeH? Onummre
METO/IbI JTMHEAPU3aH JUHAMHUECKIX HEJIMHEHHbBIX 3aBUCUMOCTEH.
21) lns 4ero HeoOXOIUMO 3HATh XapaKTEPUCTHKH THIIOBBIX
JTMHAMHUYECKHUX 3BEHBEB?

Uro takoe AUX nu ®UX? MO0KHO 71 10 SKCHEPHUMEHTATbHBIX JaHHBIM
noctpoutb AUX?

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

TaK)Ke BOCCTAHOBUTH ypaBHEHHE IUHAMUKU 00beKTa?

23) Iy BCex MPUMEPOB, MPUBEACHHBIX B 11.3.5 - 3.7 naiite oObscHEHUE
Ha3HAYEeHHS KaKIOTO THIIOBOTO OJI0Ka, MCIIOIB30BAHHOTO MIPH
nocTpoeHuu Mozenu B Simulink.

24) IlepeuncnuTe U OXapakTePU3YHTE TUIIOBbIE BO3MYLLECHHUS
(Bo3meiCTBI), TPUMEHSIEMBIC ITPU U3YIEHIH CBOMCTB 00BHEKTOB HIIH
MPOLECCOB B XMMUYECKUX TEXHOJIOTHSAX.

25) Yro Takoe 3KBUBaJICHTHAs BEIMYMHA MEXaHUYECKOM HAarpy3Kku?
26) Kakue Kycku Kokca 0oJiee MOIBEPKEHbI Pa3PYIICHHIO — MEJIKHE HITH
KpYITHEIE,

nouemy? Kak 370 mokasars, ucnoins3ys meroq Y OBMH?

27) Ha xakue nokasateny KauecTBa KOKCa BIHUSIET €ro
rpaHyJIOMETpU4ecKuil coctaB?

28) [yis 4ero u Kak ONpeeNnstoT KOHCTaHTHI Ierpaiain?

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

o merony YOBMH?

30) Yto Takoe SKBUBATIEHTHOE YUCIO 000poTOB MuKym-6apabaHa u Juis
4ero UCIOJIb3yeTCs 3Ta BeIMUrHa?

31) Yro mpeacrapisier codoit Mukym-0apabaH 1 KaKue ITPOIIECCH B
HEM MOJETUPYIOT?

32) MO3KHO JI IO U3BECTHOMY I'PaHyIOMETPUYECKOMY COCTaBY KOKCa
paccumTaTh €ro

HacHITHY0 Maccy? KakoBa 001acTh IpiMeHEHHS TaKOTo pacuera?

33) Yto mokasbIBaeT apaMeTp ra3onpoHUIaeMOCTH, KaK ero
paccuuraTh?

34) Kakum 006pa3oM ITpOU3BOIUTCS TIPOTHO3 (pacyer)
TPaHyJIOMETPHUUECKOTO COCTaBa CKUIIOBOTO KOKCA M KaK1e JaHHbIC
HEOOXOIUMBI JUIS OCYLIECTBIEHHS TAaKOrO IporHo3a’?

35) Kak nepecyntarb cOCTaB BaJOBOI'O KOKCa Ha TOBapHBIN KOKC?

36) Kak BBITIOJHUTH MPOTHO3 MoKa3aTeneid M25 u M10 mi1st ToBapHOTO
KOKCa KOHEYHOTO MOTPEOHUTeIs 110 JAHHBIM PacceBa U aHAIOTHIHBIM
MoKa3aTensM paMIoBOro Kokca?

37) Uto Takoe crabMIM3anisa KagecTBa KOKCa U Kak e€ OCyIIeCTBUTh?
38) Kax omeHHUTH MOTEpH OT IEepEeH3MENbUYEHHS B IIpoIecce
TPaHCIOPTUPOBKU KOKCa

KOHEYHOMY MOTpeOuTemo?

39) Kak MeHseTCs KauecTBO TOBAPHOTO KOKCA ITPH YBEINHICHUHN JUTHHBI
MyTU 10 KOHEYHOTO MOTPEOUTENS M KOTHUEeCTBA TPAHCIOPTHBIX
orepanuii 3arpy3Ku/BeIrPy3KH KOKCa.

5.2. IlepeueHs padoT, BHINMOJIHAEMBIX 110 JUCHUIIHHE (MOaymio, pakTuke, HUP) - 3cce, pedeparpl, npakTHYeCKUE U
pacueTHO-rpaduUYecKrue padoThl, KYPCOBbI€ PA0OTHI, MPOEKThI U JIP.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

DopMoii TPOMEKYTOUHOM aTTECTALMH 110 IUCLUIUIMHE SBISETCS 3a4€T.

Hwxe mpezacTaBieH odpaser Ouiera A1 SK3aMeHa, IIPOBOMMOTO B YCTHOU (opme.
MMHUCTEPCTBO HAYKH 1 BBICIIEI'O OEPA3OBAHI S POCCUMCKOM ®EJIEPALIUN
®denepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHNE BBICIIIETO 00pa30BaHUS
HALIMOHAJIBHBIN UCCJIEJIOBATEJIbCKIM TEXHOJIOTMYECKU YHUBEPCUTET
«MUCuC»

HOBOTPOMIKWI ®UITHAT

Kacdenpa maTemaTuky U eCTECTBO3HAHHS
BUJIET Ne O

JucuurimHa: «»

Hampasnenue: 18.03.01 «Xumuyeckasi TEXHOJIOTHS»

®Dopma 00ydeHHUS: OUHAS

®dopma npoBeieHUs 3auéTa BBINOTHEHHE YCTHAs

1. MO>KHO JIH IO M3BECTHOMY T'PaHYIOMETPHYECKOMY COCTaBYy KOKCa PacCUHTATh €ro HACBHIIHYIO Maccy?

2.Yrto Takoe 3KBUBAJICHTHAs BETMYMHA MEXaHUIECKOU Harpy3ku? 26) Kakue kycku Kokca 0osee moIBEepKEeHbI pa3pyIeHUIo —
MeJKHe WK KpynHble, moueMy? Kak 3To mokasats, ncnonb3ys Meron Y OBMH?

3. Kakue ympoleHus UCIoIb30BaIUCh IIPH MOCTPOSHUHU Pa3HOCTHBIX YpaBHEHUH B pPeIlIeHUH TEIoBoi 3agaun? s uero
UCTIONB3YIOT IIPOLIEAYPY JIMHEAPU3ALUY HENUHEHHBIX 3aBUCUMOCTEH?

CocraBui: K.T.H., JoueHT kadeapst MuE
3aB. kadenpoit MuE

J .. AnexceeB
A.B. llIBanéra

5.4. Meroauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJis, npakTtuxku. HUP)

Kpurepun orieHKH (B COOTBETCTBHH C (POPMUPYSMBIMHI KOMITETEHIMSIMHU U IUTAHUPYEMBIMH Pe3yJIbTaTaMH O0ydeHUS):

— Ha OLIEHKY «OTIMYHO» — CTYAACHT JOJIKEH MI0KAa3aTh BEICOKUM yPOBEHb 3HAHUH HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00bACHEeHHs HH(OPMAIIH, HO U UHTENJIEKTyalIbHbIe HABBIKU PELICHHs IPoOIeM U 3a1a4, HaXOXKACHHS YHUKAIBHBIX OTBETOB K
npo6iieMaM, OLEHKU U BBIHECEHUS] KDUTUUECKUX CY)KICHHH;

— Ha OIICHKY «XOPOIIIO» — CTYCHT JOJDKEH ITOKa3aTh 3HAHWS HE TOJIBKO Ha YPOBHE BOCHIPON3BEICHNS U OOBSCHEHHS HH(OPMAIIHH,
HO ¥ UHTEJUIEKTyaIbHbIC HABBIKH PEIICHUS POOIEeM U 3a/1ad, HaXOXKICHUS YHUKAIBHBIX OTBETOB K MpobiieMawm;

— Ha OLICHKY «YIOBJIETBOPHTEIBHO» — CTYJCHT JI0JDKEH 1I0Ka3aTh 3HAHUs Ha YPOBHE BOCIIPOM3BE/ICHUS M O0BSICHEHHST MH(OPMALHH,
UHTEJUIEKTYaJIbHbIE HaBBIKU PELIEHUS IPOCTHIX 3a7ay;

— Ha OIICHKY «HEYIOBJICTBOPUTEIBHO» — CTYJICHT HE MOXET [T0KA3aTh 3HAHNS Ha YPOBHE BOCIIPOM3BEICHUS U OOBSICHCHUS
uH(popMaIUK, He MOXKET I0Ka3aTh UHTENIEKTyalIbHbIe HABBIKU PELIeHHs IPOCTHIX 3a1au.

6. YHEBHO-METOAUWYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmorexa M3narenscTBO, roa, 311. anpec

JI1.1 |Cabmuu A.B. MogennpoBaHue XUMUKO-
TEXHOJIOTHYECKUX IPOIECCOB!

yueOHOe mocodue

H® HUTY MHUCuC, 2016,
www.nf.misis.ru

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENH 3arnaBue BubGmmnorexa M3narenscTBO, roa, 311. anpec

JI2.1 | N.E. [InemmucKkas, WHTepaKkTUBHBIE CHCTEMBI Kazans : U3gatenscteo KHUTY, 2014,

AH. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
Baneprnunosa, C.U. yueOHOe mocobue page=book&id=428781
HyeB

JI2.2 | lerunun FO.U.

Ananm3 1 06paboTKa CHTHAIOB
B cpene MATLAB : yueOHOe
nocob6ue

Hosocubupck : HI'TY, 2014,
http://biblioclub.ru/index.php?
page=book&id=428781

JI2.3 | Jdpsikonos B.II.

MATLAB R2006/2007/2008 +
Simulink 5/6/7. OcHOBEI
TNPUMEHEHHUSI : TIPAKTHIECKOE
rnocooue

Mocksa : COJIOH-TIPECC, 2008,
http://biblioclub.ru/index.php?
page=book&id=117820

JI2.4 | dpsikonoB B.I1

MATLAB 6/6.1/6.5 + Simulink
4/5 B MaTEMaTHKE 1
MOJICIIAPOBAHHUH: TIOJIHOE
PYKOBOJICTBO I10JIb30BaTEIS

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




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.5 |Ilepensmytep B.M. ITakers! pacmmpeHust Mocksa : COJIOH-IIPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox 1 Robust Control page=book&id=227123
Toolbox : mpakTHyeckoe
nocobue
6.3 IlepeueHb MPOrpaMMHOro obecneveHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security s 6usneca-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;
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. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue OcHarenue
113 VYuebnas naboparopust (xommboTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1is oOydaromuxcs,
KJIAcc) 12 crauuMoHAapHBIX KOMIIBIOTEPOB JJIsi  CTYACHTOB, |
CTAI[OHAPHBI KOMITBIOTEp Ui TpemojaBarens (y Bcex
BBIXOJl B HMHTEPHET), TMPOEKTOpP, OKpaH HACTEHHBIMH,
KOMMYTaTOp, [OCKa ayJuTOpHAas MeJoBas, BeO Kamepa
Logitech, moctyn k OMOC VYuusepcurera MUCHUC 4yepe3
nu4yHEIA KabmHer Ha matdpopme LMS Canvas m Moodle,
muneH3uonHele  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.
113 VYuebnas naboparopust (xommboTepHBIi | KoMmiekt yaeOHoi Mebenn Ha 12 MecT mis oOydaromuxcs,
KJIAcc) 12 crauMoHAapHBIX KOMIIBIOTEPOB JJIsi  CTYACHTOB, |
CTaI[OHAPHBI KOMITBIOTEp Ui IpemojaBarens (y Bcex
BBIXOJl B HMHTEPHET), TMPOEKTOpP, OKpPaH HACTEHHBIMH,
KOMMYTaTOp, [OCKa ayJuTOpHAas MeJoBas, BeO Kamepa
Logitech, moctyn k DMOC VYuusepcurera MUCHUC 4yepe3
nu4yHEIA KabmHeT Ha matdpopme LMS Canvas m Moodle,
muneH3uonHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.
123 VYuebnas naboparopust (xommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT 1is oOydaromuxcs,
KJIacc) Kabuner KYpCOBOT'O u |12 crauMOHApHBIX KOMIIBIOTEPOB JJsi  CTYACHTOB, |
JTUTIOMHOTO MPOEKTHPOBAHNS, | CTAIMOHAPHBIM KOMIBIOTEp U TpenonasaTens (y Bcex

CaMOCTOATETbHON paboThI 00ydaromuxcs

BEIXOA B HHTEPHET), IPOEKTOp, 3KpaH, KOMMYTaTop, BeO
Kamepa, AOCKa-(IUMYapT MarH.-MapKepHasl IepeIBIDKHAS,
nocryn k OUOC VYuauepcutera MUCHUC wyepe3 nuuHBIN
xabmHer Ha marpopme LMS Canvas um  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.







