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esb 0cBOCHUSA IMCHUNIMHBI

[ToaroroBka OakanaBpoB K HAYYHO-UCCIIEAOBATEIBCKON U TEXHOJIOTHUECKOH JesITelNb-
HOCTH, CBSI3aHHOW C pa3pabOTKOM M HMCCIEJOBAHUEM MATEMAaTHYECKUX MOJEIEH XUMHUKO-
TEXHOJOTHUECKUX MPOIEeccoB U moBbimeHneM 3ddextuBHoctn XTIl MeTonamu mMatemaTu-
YECKOI0 MOJICIIUPOBAHUSI.

3a1auu n3y4eHUs AUCLUIUIMHBIL

- U3YYHUTh U OCBOUTH METObI MOCTPOEHUSI CTATHYECKUX U TUHAMUYECKUX MaTEeMaTH-
YECKUX MOJIENIE XUMHKO-TEXHOJIOIMYECKUX MPOLECCOB, B TOM YHCIIE METOJAMHU PETPECCU-
OHHOTO aHaJIn3a,

- IPUMEHATH METO/Ibl MATEMAaTUUYECKOr0 aHAIM3a U MOJIETIMPOBAHUS, TEOPETHUECKOTO
Y DKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS;

- UCTOJIb30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH, TPOBOJAUTH 00PabOTKY
UH(POpPMallMU C UCHOJIb30BAaHUEM IPHUKIIAJHBIX IPOrPAMMHBIX CPEACTB, NAKETOB MPHUKIA-
HBIX IPOTPamMM JJIsl pacyeTa TEXHOJIOIMUECKUX TapaMeTpoB 000pyA0BaHNUS;

- chopMHUpOBaTH KOMITETEHITMU Yy oOy4daromuxcs coriaacao OC HUAY MUDU.

OOyueHue MpoBOJIUTCSA B COOTBETCTBUU € MPOECcCHOHANBHBIM CTaHIapToM «26.001.
Crneunanuct 1no 00ecne4eHn0 KOMIUIEKCHOTO KOHTPOJISl MPOU3BOJICTBA HAHOCTPYKTYpPHUPO-
BAaHHBIX KOMIIO3UI[MOHHBIX MAaTEPHUATIOBY.

Mecto qucuuiiuHbl B ctpykrype OOII BO

[lepeueHb TUCUUIUIMH, YCBOCHHE KOTOPBIX HEOOXOAUMO JJIsl U3YUEHHUI JAHHOW JUCIIH-
winHbl: Marematuka, ®@usnka, Madpopmarrka, OO Kypc XUMUN, AHAIUTHYECKAsT XUMUS,
HoBble MHpOpManMOHHBIE TEXHOJOTMM B MpodecCHOHaIbHOU nearenbHocTH, [Ipouecchl u
anrmaparbl XMMUYECKOM TeXHONOTruu. B pe3ynbraTe u3ydeHus 3TUX AUCHUILUIMH 00yJaromuecs
JOJDKHBI 3HATh OCHOBHBIE 3aKOHOMEPHOCTH €CTECTBEHHO - HAYYHBIX JUCUUIUIMH, 3HaTb U
OPUMEHSATh METOJIbl MaTeMaTUYEeCKOro aHaliu3a, Teopuu aupdepeHLranbHbIX ypaBHEHUH,
OCHOBBI KHHETHKN XUMUYECKUX PEAKLUii, 3aKOHOMEPHOCTH MAcCoO- U TEIJIONEPEHOCa.

OcBoenue nucuuIimHbl «MoienupoBaHe XMMUKO-TEXHOJIOTHYECKUX IMPOIIECCOB» B
NOCJIEAYIOIEM HEOOXOAUMO TMpH NPOXOKIECHUU MPOU3BOACTBEHHON (MPEAAUILIIOMHON )
IIPAKTUKH, & TAKXKE B paMKax [ '0Cy1apcTBEHHON UTOTOBOW aTTECTALUU.

O000111eHHbBIE TPYAOBbIe (DYHKIIUU, KOTOPHIE CMOXKET MOJHOCTHIO MM YaCTUYHO MPO-
J€MOHCTPUPOBATh CTYJIEHT MPU OCBOCHUU JAHHOM TUCIHIUIMHBI B COOTBETCTBHUHU C Ipodec-
CHOHAIBHBIM cTaHgapToM 26.001:

-A/01.6. TlpoBenenue ananusa ChIphs, MONy(HaOPUKATOB U TOTOBOW MPOIYKIIMH MPO-
W3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepuanios (I[1K-5, ITK-7);

- A/02.6. Pa3paboTka HOBBIX M COBEPILICHCTBOBAHUE JACHCTBYIOUIUX METOJIOB MPOBE-
JICHUS aHAJIU30B, UCTIbITaHui 1 uccienopanmii (ITK-1);

- A/03.6. BoIsiBiieHHe U aHAIM3 TPUYKH Opaka/HecooTBeTcTBYoMIEH npoaykimu (ITK-5);

- A/06.6. Pa3paboTka TpemIoKEeHH MO KOMIUIEKCHOMY HCIOJb30BAaHUIO CHIPhSI H
yTHIM3AIHMKA 0TX00B npou3BoacTia (ITK-7);

- A/07.6. TlpoBeneHue UCTIBITAHUI HOBBIX 0OpA3IOB MPOAYKIINH, pa3pabOTKa TEXHU-



yeckoit gokymenTaruu (ITK-1);

- B/04.6. IloaroroBka mpoBeAeHUsT KOMILIEKCHOTO KOHTpOuIst poayknuu (I1K-5).

KOMHeTeHIIl/II/I oﬁyqalomerocﬂ, (l)opanyeMLIe B peE3yjbTaTe 0CBOCHUA INCHHUIIJINHBI

B mporecce ocBoeHMs JaHHON AUCHUIUIMHBL Y CTYACHTa (OPMUPYIOTCS CIEAYIOUINE

KOMIICTCHIINH

— ipoeccruoHaIbHbIE

Ko xomnereHmn

HaumenoBanue KOMIICTCHIIU

Nuaukatopbl JOCTUKEHUS KOMIIETCHIIUU

I1K-1

CIIOCOOCH IUIaHMPOBATH U IPO-
BOIUTH (1)I/I3I/I‘-ICCKI/I€ n XUMHUYC-
CKHE JKCIIEPUMEHTBHI, IPOBOIUTH
00pabOTKy HX pE3yJlbTaTOB U
OLICHUBATh IOTPELIHOCTH, BbI-
ABUTaTb T'UIIOTE3bl U YCTAHABJIN-
BaTh TPaHMIBI MX [PUMEHCHHUS,
MNPUMCHATH MCTOABI MAaTCMATHU-
YECKOro aHalin3a U MOJCIHPOBa-
HUSI, TCOPETHYECKOTO M DKCIIe-
PHUMEHTAJIBHOTO HCCIICOBAHMUS

3-1IK-1 3HaTe nmpuMeHEHHuE METOJ0B MaTeMaTH-
YECKOIr'o aHaliu3a, MOJCIIUPOBAHUA M TEOpeTHUYe-
CKMX OCHOB JUIsi  TIPOBEACHHUS  HAY4YHO-
HCCIIEI0BATENbCKUX PA0OT U UCIBITAHUI

V-IIK-1 YMeTh BHIMOTHATh (PU3HUECKUE U XUMU-
YECKUE DKCIICPUMEHTAILHBIE PAOOTHI, MPOBOIUT
00001eHre U 00paboTKy X pe3yNbTaToOB, OLICHH-
BaeT MOTPEUTHOCTH, BBIJIBUTAET THIOTE3bl U yCTa-
HABJIMBACT IPAHMIIBI UX TIPUMCHCHUS

B-I1IK-1 Bnagers MeTomaMu MOATOTOBKH METOIHU-
YECKOr0 PYKOBOJICTBA MO TMPOBEACHUIO (usznye-
CKMX M XHMHUYECKHX HIKCIIEPUMEHTOB M HAy4YHO-
HCCJICIOBATEIBLCKUX padoT

I1K-5 crnocobeH npuMeHATh aHanuTh- | 3-1IK-5 3HaTh aHanuTHYecKHEe W YMCICHHBIE Me-
YEeCKME U YHCJICHHBIE METOABI | TOABI PEIICHUs 3aJad II0 COCTaBICHUIO JIOKAJb-
pelIeHHs TIOCTaBJIEHHBIX 3a/ay, | HbIX TEXHUYECKUX JIOKYMEHTOB U UCIOJb3YET Ia-
UCII0JIb30BaTh COBPEMEHHBIE | KEThl MPUKJIAIHBIX IIPOrpaMM Il pacyera rnapa-
WH(POPMALIMOHHBIE TEXHOJOTHH, | METPOB TEXHOJIOTUYECKOTO IpoIiecca
npoBoAUTh 00paboTky wuHpop- | Y-IIK-5 YMers npuMeHsTh NPUKIAAHBIE MPO-
MalMd C HCIIOJIb30BAHHMEM IIPU- | TPaMMHBIE CpPEACTBA JUIsl TIOCTPOEHUsl I'padUKOB,
KJIaIHBIX TPOTPaMMHBIX CPEACTB | JUarpaMm, TaOJIUI] U IPOBOIUT UX aHAIIN3
cdepsl npodeccuonanbHor aes- | B-IIK-5 Brnagers HaBbIkamMu ucrosnb3oBaHUs ce-
TEJIbHOCTH, HCIOJb30BATh CETE- | TEBBIX KOMIBIOTEPHBIX TEXHOJIOTUH U 06a3 TaHHBIX
Bbl€ KOMIIBIOTEPHBIE TEXHOJIOTUH | IIPU NMPOBEIEHNUN UCHBITAHUH ChIpbs, oaydadpu-
U 0a3bl TaHHBIX B CBOEH Mpodec- | KaToB U TOTOBOM MPOAYKLIUU
CHOHAJILHOM 00JIaCTH, HaKEThI
IIPUKIIAIHBIX POTrpaMM IJIs pac-
yeTa TEXHOJIOTMYECKUX Iapa-

METPOB
IK-7 crnocobeH mnpuHuUMaTh KOHKpeT- | 3-IIK-7 3HaTh TEXHOJOTHMH M CHCTEMBI KOJIOTH-

HblE TEXHUYECKUE PEUICHUS NpU
pa3paboTKe  TEXHOJOTUYECKHX
IpOIIECCOB, BBHIOMpATh TEXHHUYE-
CKHME CpEICTBAa M TEXHOJOTHUHU C
Y4ETOM JKOJIOTHYECKUX IIOCIE-
CTBHUM UX IPUMEHEHUS

YECKOI'0 MEHEJDKMEHTA IIPU IPOBEIECHUU HCIIbITA-
HHW C UCIIOJIb30BAHNEM TEXHUYECKUX CPEJICTB
V-IIK-7 YMeTp BBINONHATH pabOThl MO cOOpy U
HaKOIUICHUIO JaHHBIX NPU pa3paboTKe TEXHOJIO-
THYECKUX IIPOLECCOB

B-I1K-7 Bnaners HaBbIKaMH BbIOOpA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMH C y4e€TOM HKOJIOruYe-
CKHMX IOCJIEICTBUM WX NMPUMEHEHHs Ui TOJATrO-
TOBKM IIPOEKTA IUIAHA MEPONPUATHI IO HCIIOIb-
30BaHUIO CBIPbS B JIONOJHUTENIBHBIX IMPOU3BOJI-
CTBEHHBIX LIEISX




3az[atm BOCIIHTAHHUS, P€AIN3YEMBIC B PaMKaX 0CBOCHUA JTUCIUIIINHDBI

BHOT'O MBIIIIJIC-
HUS, HABBIKOB Op-
raHu3amun KoJi-
JIEKTUBHOM MPO-
€KTHOU JeATEelNb-
Hoctu (B22)

JUAEPCTBA, TBOPYECKOTO NHKEHEPHOTO
MBIILIEHUS], CTPEMJICHUS CIIE0BATh B
npodeccuoHaNbHOM e TEIIbHOCTH HOP-
MaM IoBeIeHHsI, 00eCTIeYnBAIOIINM
HPaBCTBEHHBIN XapaKTep TPYIOBOH aes-
TEJILHOCTU M HECITy>KEOHOTO MOBEICHUS,
OTBETCTBEHHOCTH 32 MPUHSATHIE PELICHUS
yepes MOAr0TOBKY I'PYIIIOBBIX Kypco-
BBIX pabOT U MPAKTUUYECKHUX 3aJaHU,
pelieHne KeicoB, IPOXOKICHUE MPaK-
TUK 1 noaArotoBky BKP.
2.Mcnonb30BaHue BOCIUTATEIBHOTO I10-
TEHIMaNa JUCIUILTUH MPOPEeCCUOHANb-
HOT'O MOZYJIS IS

- (opmupoBaHUS MPOU3BOACTBEHHOTO
KOJUJIEKTUBHU3MA B X0/1€ COBMECTHOI'O
pelIeHus KaKk MOJIENIbHBIX, TaK U MpaK-
TUYECKHUX 3a/1a4, a TaKXKe ITyTeM I0/-
KpeIJIEHUE PallMOHAIIbHO-
TEXHOJIOTMYECKUX HaBBIKOB B3aUMO/IEH-
CTBUS B IPOEKTHOM J1E€ATEIBHOCTH 3MO-
HUOHABHBIM 3()(PEeKTOM yCIIEeTHOrO
B3aMMOJIEICTBHS, OLIYIIIEHUEM POCTa
obmelt 3¢ pexTUBHOCTH TIPH pactpeie-
JIEHUH NTPOEKTHBIX 3a/1a4 B COOTBET-
CTBUU C CUJIbHBIMU KOMIIETEHTHOCTHBI-
MU ¥ 3MOLMOHAJIbHBIMU CBOMCTBAMU
YJICHOB MPOEKTHOW I'PYIIIBI.

Hanpasuie- Co3snanme ycio- Bogieuenue B pazHo-
. Hcnonb3oBanue BOCIUTATEIBHOIO
Hue/ BHI, o0ecrieun- IJIAHOBYI0 BHEYYeOHYI0
NMOTEeHIHAJIA y4eOHBIX TUCHUILIHH
neJIn BaIOLIHX AeATeJIbHOCTh
IIpodeccuo- - hopmupoBanue | l.Mcnonp3zoBaHue BocnuTarenbHOro no- | 1.0Opranusanus Hay4dHO-
HaJIbHOE BOC- | TBOPYECKOTO MH- | TEHIMaJa JUCIUIUIMH IPOPEeCCHOHaNb- | TO TOAXO0Ja M YyBCTBA
NUTaHHe KEHEPHO- HOT'O MOZYJIS UIsl pPa3BUTHSI HABBIKOB «Bce B ogHOW KOMaHIe»
ro/mpodeccuoHan | KOMMYHUKAIIUH, KOMaHTHON paOOThI U 4epe3 ydacTHe CTYIEH-

TOB B IIPOBEJCHUHU KpYT-
JBIX CTOJOB U CEMHHA-
pOB.

®opMHUpPOBaHUE BEPTHU-
KaJIbHBIX CBsi3ed U (op-
MAaJIbHBIX IIPABUJI KU3HU
IIPYU NIPOBEJICHUU CTY-
JEHYECKUX KOHKYPCOB

- (hopmupoBaHue
KYJIbTYpBI UH-
(dbopMarMoHHOH
0e30macHOCTH
(B23)

Vcnonb30BaHue BOCOUTATEIBHOTO T10-
TEHIMaNa JUCIUILIUH NPOPEeCCUOHANb-
HOT'O MOJyJIst JUTst hopMupoBaHue 6a3o-
BbIX HaBbIKOB MH(POPMAIIMOHHOM 0e3-
OIACHOCTH Y€pEe3 U3yUEHUE MOCIE -
CTBUI XaJaTHOTO OTHOIICHHS K paboTe
¢ MH(OPMaITMOHHBIMU CUCTEMaMH, Oa-
3aMU JIaHHBIX (BKJIFOYast IEPCOHAIBHEIC
JTaHHbIE), MpHEeMax U METO/ax 3J10-
YMBIIIJICHHUKOB, IIOTEHIIMAIEHOM YPOHE
M10JIb30BATEIISIM.

2.IloBblIeHNEe  3HAHUM
o nH(pOopMaTU3alnun
o0miectBa M KOMMYHHU-
KallMOHHBIX TEXHOJIOTHUI
JUIsl pEeUICHHUs] KOMMYHH-
KaTUBHBIX M II03HaBa-
TENbHBIX 3a/lad CTYIEH-
TaMH.

CTpykTypa u cojep:kaHue Y4eOHOU TUCUMILTHHBI
JlucruminHa mpenojaeTcsl CTyIeHTaM B /-oM cemectpe. O01ast Tpya0eMKOCTh JIHUC-

LIMILIMHBI cocTaBiisieT 4 3aueTHBIX enuHuIbl, 144 ak. yaca.
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CTPYKTYp OJTHO(A3HBIX TOTOKOB
2 4 MareMaTHuecKoe MOAEINPOBa-
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COKpaHIeHHOG HanMCHOBAaHHC (bOpM TCKYHICIO KOHTPOJII U aTTSCTAalhN Pa3acIOB:

O0o3Hauenue

ITo1HOE HAaMMeHOBaHME

T TecTtupoBanue

ConeprxaHue JIEKIITMOHHOTO Kypca

Tembl JeKkum.
Bonpocsl, oTpadaTbiBaeMble Ha JIEKITUN

Bcero
YyacoB

YueOHO- MeTOANYE-
CKOe€ o0ecrnmeuyeHue

1

1 OcHoBHble noHsATHA MOJenupoBanus X TI1

1.1 Tonstue monenu. Knaccudukarus monenei

1.2 Buasl MoaenrpoBaHus

1.2.1 ®usnueckoe MoeNMpPOBaHHE

1.2.2 MaremaTHueckoe MOJICIIMPOBaHHE

1.3 Knaccudukanus MaTreMaTH4eCKUX MOJIeIen

1.4 TIpuHIMIBI MATEMAaTHYECKOTO MOJAETHPOBAHHUS MTPOLIECCOB XUMUYECKOM
TEXHOJIOTHH

1.5 UccnenoBanne XMMHKO-TEXHOJOTHYECKHX IPOLECCOB METOAOM MaTe-
MaTUYECKOIO0 MOJAEINPOBaHNA. BIIOUHBIN MIPUHIUIT OCTPOEHUSI MaTEMAaTH-
gyeckon monenu XTII

1.6 Knaccudukarnus ypaBHeHU MOIETH

1.7 Dranbl noctpoeHus Matematnyeckor moaenu XTI1

1-6

2 BepOosATHOCTHBIN MOAXO0A K MOJAETUPOBAHUIO

2.1 OyHkMs oJHOM nepeMeHHOM. BriOop Buna u ompezaeneHue napamer-
POB SYMIIUPUYECKON 3aBUCUMOCTH

2.2 OyHKIMY MHOTUX NIEPEMEHHBIX. MHOKECTBEHHAs perpeccus

2.3 IlnannpoBaHue SKCIIEPUMEHTA

1-6




3 MaremMarndeckoe MOJEIUPOBAHUE THAPOAUHAMHYECKON CTPYKTYP OJHO- 4 1-6

(ha3HBIX TOTOKOB

3.1 Mogenp uaeanbHOro nepeMeniBaHus

3.2 Mojienb uaeanbHOr0 BHITECHEHUS

3.3 Opgnomapamerpudeckas nuddy3noHHas MoaeIb

3.4 Slueeuynas monenb

3.5 KoMOuHHUpOBaHHBIE MOJIEIH

4. MaTtemaTH4ecKoe MOJISTHPOBAHUE TEIJIO0OMEHHBIX MTPOIIECCOB 4 1-6

4.1 MaremaTnyeckue MOJEIN TEILIOOOMEHHUKOB

4.2 TennooOMEHHUK THUIA «II€pEMEIINBAHNE-TICPEMEITNBAHUE)

4.3 TennooOMEHHHUK THIA «IIEPEMEITMBAHNEC-BHITECHEHUE)

4.4 TermoOOMEHHUK THIA «BBITECHEHUE-BBITECHEHUE)

5 Matematuyeckoe MOJEIUPOBAHNE KUHETUKH XUMHUUECKUX PEaKIHii 2 1-6

5.1 Knaccudukanus peaxkiuii

5.2 CKOpOCTh XUMHUUYECKOUN peakiu

5.3 Kunernueckue ypaBHEHUs

IlepeyeHb NPaKTHYECKUX 3aAHATHH
Tema npakTuueckoro 3ansatusi. Bonmpocsel, orpadarsiBae- Bceero YueGno- meTon-
Mble Ha MPAKTHYECKOM 3aHATHH qaCOB Heckoe obecnede-
HHe
1 2 3

Br160p BUza U onpesiesieHue napaMeTpoB SIMIIMPUUECKON 3aBUCUMOCTH 4 1-6

MatemaTuueckoe MOAECIUPOBAHUE CTPYKTYPhI OAHO(]A3HBIX TOTOKOB 6 1-6

MonenupoBaHue TeI000MEHHUKA TUTIA «TpyOa B TpyOe» 6 1-6

3agaHus 11 CAaMOCTOATEILHON PadoThI CTYICHTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHNs)

Bcero
JacoB

YyeOHo- MmeToau-
yeckoe odecreye-
HUE

1

2

3

1 MaremaTnueckoe MOJEINPOBAaHUE THIPOAMHAMUYECKON CTPYKTYp OAHO-
(ha3HBIX TOTOKOB

1.1 Bpewmst mpeOpIBaHus 2JIEMEHTOB ITOTOKA KaK CllydaiiHasi BeIMYUHA

1.2 DxcnepuMeHTalbHOE W3YYEHHE pacIpeielieHs] BpeMeHH NpeObIBaHUs
3JIEMEHTOB MOTOKA

1.3 UnrerpanbHas u quddepeHnmanbHas QyHKINU paclpeieIeHusl Bpeme-
HU NpeObIBaHUS JIEMEHTOB ITOTOKA

1.5 Anroput™M MACHTUGUKAINHA MATEMaTHUYECKOTO OIHMCAHUS CTPYKTYPHI
IIOTOKOB

22

1-6

2 MaremaTHuecKkoe MOJEIHPOBaHHE TEMII000MEHHBIX TPOIIECCOB
2.1 OCHOBBI TEMIOBOTO pacueTa

2.1.1 IIpoekTHBII pacyeT TerI000MEHHOTO arapara

2.1.2 TIpoBepoYHBIil pacueT TeIIO0OMEHHOTO anmnapaTa

2.2 OnTUMaIbHOE MPOCKTHPOBAHHUE TETUIOOOMEHHOTO arrapara.
2.2.1 IloctaHoBKa 3a/1a4M ONTUMAJIEHOTO MTPOEKTHPOBAHUS

2.2.2 AITOpUTM pacueTa KpUTEpPHs ONTHUMHU3AIIIT

2.3 IIpumep MoIenMpOBaHuUs MPOTUBOTOYHOT'O TEINIOOOMEHHHUKA

22

3 Marematuueckoe MOACITUPOBAHNE KHHETUKA XUMUIECKUX PEAKITUN
3.1.4 MexaHu3m xuMuueckoil peakiuu. [IpocThie U CI0KHbBIE peaKuu
3.1.5 Crenens npeBpaiieHus

3.1.6 CteneHb NOJHOTHI pEaKIIMKU

3.1.7 Crexuomerpuueckue ypaBHeHUA. CTEXMOMETpUYECKasi MaTpuila

22




3.2 DTansl uaeHTU(UKAIIIA MAaTEeMaTHYeCKOW MOJCIN KMHETHKU XUMHYe-
CKHUX pEaKLIHi

3.2.1 DKcriepuMeHTaIbHOE UCCIIEIOBAHNE KUHETUKU XUMUYECKUX PeaKINil
3.2.2 ®opMyaupoBaHHUE TUIIOTE3 O BO3MOXKHBIX MEXaHU3MaX PEaKIUuu

3.2.3 Pa3paboTka MareMaTHuecKol MOJICIM KUHETHKH XUMHUYECKUX pPEaK-
805051

3.2.4 ®opmynupoBaHUE KpUTEPHUS aleKBATHOCTH

3.2.5 OtpicKaHNE KMHETHMYECKHX KOHCTAHT (MapameTpuieckas HIeHTH(U-
KaIusi MOJICIIN )

3.4 Ilpumepsl MOICTUPOBAHUS KHHETUKU

4 MaTtemMaTH4YeCKOe MOJICTMPOBAaHUE MACCOOOMEHHBIX MPOIECCOB 24 1-6
4.1 IlocTanoBka 3a1a4u

4.2 bao4HbBIM NPUHIUIT IOCTPOEHHUS MOJIeNIe Macconepeayn

4.3 OO0mras XxapakTepUCTHUKA MAaTEMAaTUYECKOTO OMTUCAHUS

4.3.1 YpaBHeHue O6amanca Macchl

4.3.2 YpaBHEHHE paBHOBECHUS

4.3.3 YpaBHEeHUE KUHETHKHU

4.4 MoaenupoBaHre MacCOOOMEHHOIO MPOIecca Ha MPUMEpPEe MOJICITHUPOBa-
HUS TIpoliecca afacopouuu

4.4.1 YpaBHeHue MaTepHAIIbHOTO OajaHca

4.4.2 YpaBHeHHE KUHETUKH COPOIIUU

4.4.3 YpaBHeHUE paBHOBECHUS COPOLIUU

4.4.4 YpaBHeHHe TEIJIOBOTO OanaHca

4.4.5 YpaBHeHue niepeayu Teria

5 MareMaTuueckoe MOACITUPOBAHUE XUMHUYECKUX PEAKTOPOB 22 1-6
5.1 Knaccuukanus XuMHIECKUX PEaKTOPOB

5.2 MaremaTnueckre MOJIETU Mpollecca B peakTope

5.2.1 Maremarudeckue MOJEIIN PEAKTOPOB UI€AIBHOIO CMEILIEHUS

5.2.2 MatemMaTu4ecKkue MOJETN XUMHUECKUX PEaKTOPOB MJIEAIbHOTO BbI-
TECHEHUS

5.2.3 KackaJ peakTopOoB HIEAIbHOTO CMEILIEHUS

5.3 CpaBHeHHE XUMHUYECKUX PEAKTOPOB UJICATHHOTO CMEIICHUS U HUJIealb-
HOTO BbITeCHEHUs U Kackaga PUC

Oobpa3oBaTeibHbIE TEXHOJIOTMH

[Ipu peanuzanuu yuyeOHOTO MaTepuaya Kypca MCIOJIB3YIOTCS pas3linyHble 00pa3oBa-
TEJbHbIC TEXHOJIOTHHU, CIIOCOOCTBYIOIIUE CO3JIaHUI0 aTMOC(hepbl CBOOOJHOW M TBOPYECKOM
JUCKYCCUHU KaK MEXIy IIPEernojiaBaTesieM U CTyACHTaMu, Tak U B CTyJeH4YecKol rpymnme. Le-
JbIO TPU 3TOM SIBJISIETCS] BBIPAOOTKA Y CTYJIEHTOB HAaBBIKOB M KOMIIETEHIIUH, MO3BOJISIFOIINX
CaMOCTOSITENIbHO BECTU UCCIIEI0BATENIbCKYIO U HAYYHO-TIEJarOTHYECKyI0 padoTy.

[IpakTryeckasi MOAroTOBKA MPH peaTi3aliy yIeOHOM AUCIUIUIMHBI OPraHU3yeTCsl yTeM
NPOBEJICHUS NMPAKTUYECKUX 3aHSITUH, PEeyCMaTPUBAIOIIMX Y4acTHE OOYyUYaIOIIUXCsl B BBIIOJTHE-
HUM OTAETBHBIX 3JIEMEHTOB paboT, CBSI3aHHBIX € Oyay1eil mpodecCUOHATBHON AESTEILHOCTIO.

[IpakTryeckas MOATOTOBKA TAKKe BKITIOYAET B ce€0sl 3aHATHSI JIEKIIMOHHOT'O TUIIA, KOTOPhIE
NpeAyCMaTpUBAIOT Mepeaady yueOHo HHpopMaluy 00ydaronmMes, HEOOXOIMMOM ISl TIOCHe-
JYIOIIETO BBIITOJHEHHSI paboT, CBA3aHHBIX ¢ Oy/yIiel MpopecCHOHaTbHON IESITEIbHOCTHIO.

AyIuTOpHBIEC 3aHATUS MPOBOAATCS B BUJE JICKIUM ¢ ucnonb3oBanueM 1K u komribro-
TEPHOrO MPOEKTOPA, MPAKTHUYECKUX 3aHATUN, ¢ ucnonb3oBanneM 1K npu nposenennu pac-
4eToB U MojenupoBanus. CamocrosTenbHas padoTa CTyAEHTOB MPOBOIUTCS IMOJ PYKOBOJ-
CTBOM IIpernojiaBaTesieid, ¢ OKa3aHUEM KOHCYJbTALMI M MOMOIIM MPU MOATOTOBKE K KOH-




TPOJBHBIM Pa0OTaM, BBIIOJIHEHUH JOMAIIHUX 33JaHUI.
DoH/ OLIECHOYHBIX CPeICTB
@OHJT OLIEHOYHBIX CPEACTB MO JUCLUIUIMHE OOECIEYMBAET MPOBEPKY OCBOEHUS ILIa-
HUPYEMBIX PE3yJIbTaTOB 00y4YeHUsl (KOMIIETCHIMI U UX MHAUKATOPOB) MOCPEICTBOM MEPO-
OPUSTUN TEKYIIETO0, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS [0 TUCIUTUIMHE.
Cas13p Mexay (opMHpPYyEMBIMU KOMIETECHIMSIMH U (POPMaMU KOHTPOJSI UX OCBOCHMS
IpeJCTaBICHA B CIEIyIOIIeN TabuLe:

Kon v HanMeHoBaHME UHIUKA-
HaumenoBanue KoHTpoJHpye- HaumenoBanue
Ne m/m TOpa IOCTUKEHUSI KOMITETEH-
MBIX pa3/iesioB (TEMbl) - OLICHOYHOTI'O CPENCTBA
Bxo1HOI KOHTPOJIb
1 BXOIHOI KOHTPOIIb Bormpocs! BXOZHOr0 KOHTPOJIA
(ycTHO)
ATTectanus pa3iesioB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
2 OcHoBHble nonsTus U Beposat- | 3-11K-1; V-TIK-1, B-TI1K-1 TMpaxtuueckas pabora 1
HOCTHBIW MMOXO0J K MOAEIUPO- 3-1IK-5, V-IIK-5, B-IIK-5 Teer 1 (IHCHMEHHO)
Banuio XTII 3-1IK-7, Y-IIK-7
3 HerepmunupoBannsblii noaxon | 3-I1K-1; V-IIK-1, [TpakTuyeckas pabdora 2
K mozaenupoBanuo XTII 3-I1K-5, V-IIK-5, B-IIK-5 [TpakTudeckas pabora 3
3-11K-7, V-IIK-7, B-T1IK-7 Tect 2 (MMCbMEHHO)
[TpomexxyTouHas aTTecTalus
4 3aueT ¢ OLEeHKOI 3-1IK-1; V-1IK-1, B-TIK-1 Bomnpocs! k 3auety (ycTHO)
3-I1K-5, V-IIK-5, B-IIK-5,
3-T11K-7, Y-IIK-7, B-IIK-7

OueHoYHbIE CPECTBA AJI1 BXOJIHOTO KOHTPOJS MPEACTABISIOT CO00I BOIPOCHI, KOTO-
pBI€ 331A0TCS CTYJICHTaM B YCTHOM dopMme.
B kauecTBe OLIEHOYHOTO CpPEACTBA TEKYIIETO0 KOHTPOJIS MCIOJb3YIOTCS BBIIIOJIHEHUE
MPAKTUYECKUX 3aIaHUU.
B xauecTBe O1IIEHOYHOTO CPEACTBA ATTECTALIMU PA3JIeNIOB UCMOJB3YIOTCA TECThI 1 1 2, a
JUJISL IPOMEKYTOUYHOM aTTECTAIlMU MPEAYCMOTPEHBI TEOPETUUECKHUE BOITPOCHI.
ITo utoram oOy4eHUs BBICTABJISETCS 3a4YET C OLICHKOM.
Bonpocsl BXOJHOI0 KOHTPOJIS
. HenpepsiBHas ¢pyHKIHS.
. [IpousBoaHas GhyHKIHA.
. 'magpomexannyeckue mpoueccsl.

1

2

3

4. TenioBbIE MPOLIECCHI.
5. MaccooOMeHHbIE POLECCHI.

6. XMMUYECKHUE MPOLIECCHI.

7. MexaHn4eckue poLecChl.

8. [leppoamyeckue npouecchl.

9. HenpepbiBHBIE TPOIIECCHI.

10. MaTepuanbHbIii 6anaHc.

ATTectanus paszziena mo AUCUUIUIMHE MPOBOAMUTCA B (opMe TecTupoBaHMs. TecT co-

nepxxut ot 10 BorpocoB. Ha BemmonHenue 3ananus otBoautcs 30 munyt. Tect — 310 (hopma



KOHTPOJIS, HAIpABJICHHAs HA IIPOBEPKY YPOBHS OCBOEHUS KOHTPOIMPYEMOTO TEOPETHUECKOTO
Y MIPAKTUYECKOr0 Marepuaja Mo AUJAKTUYECKUM €IMHULAM JUCLUUILIMHBI (TEPMUHOJIOTHYE-
CKHI1 anmapat, OCHOBHBIE METO/IbI).

Tect Nel (mpumepHbIii BUN)

1. YucneHHble XapaKTepUCTUKU anmapaTypHOro 0OpMICHHS MOAECTUPYEMOTO 00b-
exta. Hanmpumep, o0beM peakTopa, CBOOOJHOE CEUEHHUE ammapara ¢ HAcaaKoOH, yJeibHas
IIOBEPXHOCTh KAaTaJIM3aTopa u T.II. OTHOCAT K

a) mapameTpbl COCTOSIHUS IOTOKOB

0) CTPYKTYpHBIM MapamMeTpam

B) GU3UKO-XUMHYECKUM MTapaMeTpam

I') KOHCTPYKTUBHBIM [TapaMeTpam

2. B KkauecTBE BXOJHBIX IEPEMEHHBIX IPUHUMAOT

Bo3mymenna

on:n:l_) ‘I’ ‘L ‘|/ glxo:[m
X : XTC j Y

P11

Vnpaematomne Bo3aeficTBHA

a) TeMIeparypa, KOJIMYECTBO MepepadaThIBAEMOT0 ChIPhs, BIAYKHOCTh

0) TeryoBasi, a3poAMHAMUYECKAs U BIAXKHOCTHAs Harpy3Ku

B) TEIUIOBAsl, Fa30Basi U BIIAYKHOCTHAsS HAarpy3Ka

I') TeMIEpaTypa, KOHIEHTPAIHs, KOJUYECTBO TOTOBOI'O IPOAYKTa

3. YUro otobpakaet TexHoJorudeckuit onepatop T B JaHHOM ypaBHEHUU?

Y=T(X, U)

a) oToOpakaeT (PyHKIIMOHAILHOE MPOCTPAHCTBO BXOJHBIX MEpeMEHHbIX (X) U mpo-
CTpaHCTBO nepeMeHHbIX cocTosiHusl camoil @XC (U) B mpocTpaHCTBO OIIEHOK BXOJIHBIX
MEPEMEHHBIX Y

0) oroOpakaeT Hecyiiee B cebe MHPOPMAIIUIO O CIIoco0e pelieHrs YpaBHECHUN Ma-
TEMaTUYECKOU MOJIEIIN

B) OIICHKY BXOJISIIIIMX [TapaMeTPOB

') 0TOOpakaeT PyHKIIMOHAILHBIE IPOCTPAHCTBA BXOIHBIX MIEPEMEHHBIX (X) U MepeMeH-
Hble cocTostHusl camoid @XC (U) B MpOCTpaHCTBO 3HAYEHUM BBIXOIHBIX NIepeMEeHHBIX (Y)

4. MeToibl aKTUBHOTO TUTAHUPOBAHMSI SKCTIEPUMEHTA TTO3BOJISIFOT.

a) MPOBOAMTH SKCTIIEPUMEHT TIO 3apaHee COCTABJICHHOMY IUIaHy MPH MUHUMAJBHBIX 3a-
TpaTax Ha MOJTyuYeHHe HEOOXOMMBIX TaHHBIX 00 N3y4aeMOM OOBEKTE U €T0 ONTUMHU3AIIIO

0) NpOBOUTH IKCIIEPUMEHT IO 3apaHEe COCTABJICHHOMY IUIaHy MPH MAaKCHUMAaJIbHBIX
3aTparax Ha MoJy4YeHrne HeOOXOAUMBIX TaHHBIX 00 N3y4aeMOM OOBEKTE

B) HE NMPOBOJUTH SKCIIEPUMEHT

T') IPOBOAMTH SKCIIEPUMEHT 0€3 COCTABIICHUS TUIaHA.

5. YTo OTHOCUTCS K HeJOCTaTKaM (PU3NYECKOTO MOJIETUPOBAHUS?

a) TOPOTOBU3HA MOJIEJIEH CIIOKHBIX OOBEKTOB

0) He y/aeTcsl BU3yallbHO HaOII0aTh 32 XOJI0M Mpolecca



B) UCKa)XEHHE CYIIHOCTH IMPOLECCa, YTO 3HAUUTEIBHO CHIKAET TOYHOCTh pPe3yibTa-
TOB pEUICHUs 3a/1a4

T') HATJIITHOCTD M3YYCHUS SABIICHUMN

6. Ha pucyHke npejcrasieHa..

Noonmira | X [ X5 | Y

1 ~11=1 |y
+1]-1]»
~1+1 |
+1]+1 Vi

4 | ] b

a) MaTpULa IJITAHUPOBAHUS IKCIIEPUMEHTA;

0) TabIMIIa OIBITOB;

B) MaTpuIa IapaMeTPOB;

') MAaTpULA MHIUACHIUH.

7. Kakast Mozienp, OMCBIBAET MPOLECC, B KOTOPOM 3HAYEHHUE BBIXOJHOW BEIMYHMHBI
OJIHO3HAYHO OIPEEISIETCS 3HAYEHUEM BXOIHOM BEJTUYMHBI?

a) cToxacThu4ecKas

0) TMHAMHYECKas

B) CTaTUYECKas

I') 1€TEPMUHUPOBAHHON

8. K OCHOBHBIM COCTABJISIFOLIMM BTOPOU CTYNIEHU MEpPapXUU XUMHUUYECKOIO IPEIIpHU-
atust (XIT) oTHOCHT:

a) MEXaHWYECKUE, TUAPOJNHAMUYECKHE U TEIUIOBBIE ITPOLIECCHI

0) cucreMy opraHu3allid MPOU3BOACTBA, MIIAHUPOBAHUE 3aMACOB ChHIPbs, peann3a-
LU0 TOTOBOTO MPOIYKTa

B) OTJIEJICHUS, KOMIUIEKCHI, arperathbl

') KHHETHKA XUMHUUECKHUX PeaKiuil U (ha30Bble Mepexoabl

9. YpaBHeHHE, KOTOPOE UCTIOIB3YIOTCS JIJIsl ONMUCAHUSI OOBEKTOB C pacIpeieIeHHbI-
MU ITapaMEeTPAMH Ha3bIBAECTCS

a) KOHEYHBbIM

0) 00bIKHOBEHHOE TU(DPEepeHIInATIEHOE YPABHEHHE

B) 1 depeHIuanbHbIM YPABHEHUEM B YACTHBIX MMPOU3BOIHBIX

I') ypaBHEHHUE TEIJIOBOro OanaHca

10. Ha kakoM u3 stanoB matemarnueckor moaenu XTII ocymecrtBisieTcss areMaru-
YeCcKO€ OMHMCAaHME MPOLIecca COCTOUT B (hOpMaTu3alluy TUIIOTE3?

a) atan 2

0) stan 3

B) oTan 4

r) oTarn 6

Kpurtepuu oueHKkH TeCTOBOrO0 3a1anus 1:
Ha tectupoBanuu BeiHOCUTCS 10 BonmpocoB. KosimuecTBo MpaBUIbHBIX OTBETOB PABHO



KOJINYECTBY OaJLIOB.
IlIkaJia oueHuBanus pasgena 1

. ATTecTanus pasjaeia MakcuMaJbHBIH / MUHUMAJILHBIA
Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH
0aJ1J1 IS aTTeCTAMHU pa3jielia

Ounas popma 00ydeHHS

[TpakTuueckas padota 1 - 20 6amoB Tect 1 - 10 Obamnos 30 bamos /
24 baia

Tect Ne2 (OpeHTHPOBOYHBIE BOIIPOCHI)
1. Cpennee Bpems npeObIBaHUS YaCTHUIl B CUCTEME STUEEUHON MOJIENIN ONpeesieTcs

o ¢hopmyiie
a) V=nxVi
6) Vi=1/n
B)T=V/v
r) Tt =Vi/v
2. KakuM ypaBHEHHEM B MaTE€MaTHYECKOM MOJICIMPOBAHUU OMMCHIBACTCS MEPEHOC
AJIeKTpUYecTBa?
: 1 du
Al =---—
) r dx
dc
=-D - =
0) q -
dT
B)q =-1-—
)q =

r) c = At/(dx/dt)
3. OTKIOHEHUE ONBITHOM F-KpUBOM 2 OT MAeaIbHOW KpUBOM | yka3bIBaeT Ha Cylie-

CTBOBAHHC B allllapaTe
F(I} = C‘Eb}.\'(r} WU = C‘g;,;x(t}

2

0 0

a) OalmacHOro MOTOKA

0) 3aCTONHOM 30HbI

B) 30HBI HJICAJTLHOTO BHITCCHCHUS
I') 30HBI CMEIICHUS ¥ BHITCCHCHHS

4. K xakoit MoiesI OTHOCUTCS JJaHHAsl CXeMa arnapara n300pakeHHast Ha pUCYHKeE?



c |V
X

a) MOJIeJIb UJI€aIbHOT'O BEITECHEHUS

0) ogHOMapaMeTpruyeckas MOJACIb

B) MOJIEJb UACAIBHOTO MTepEMEITNBAHUS

I) sYeeuHas MOJIEIb

5. Kakoii u3 npeaocTaBieHHbIX IPAQUKOB OTHOCUTCSA K MOJENIN UACAIBHOIO BBITEC-
uerus npu F(t) = Cy i (1)

, Fit) = Caxlt) Fit) = Canft)
Fit) = Canft) A
| Pe — oo
1 |
Pe—0
O T —
0 r—
0 7

a) l
6) 2
B) 3

I') HY OJMH U3 TPa(UKOB HE OTHOCUTCS K JAHHOM MOJIEIH
6. Eciin Pe = 0, Dy — “ 10

a) OIM nepexonut B MUII

0) MUB nepexoaut B MUII

B) OJIM nepexoaut B J1JIM

r) OIM nepexoaut B MIB

7. Ilpouecc pacrnpocTpaHEHUs TEIJIOTHI TOJBKO BCIIEACTBHE [BHXKEHUS MOJICKYI
HA3bIBACTCSA

a) TeTI000MEHOM

0) KOHBEKIIHEH

B) Terionepeaavei

I') TEIJIONPOBOAHOCTD

8. HambombIas pa3HOCTh TEMIIEpaTyp Ha €AUHUILY JUTMHBI HAOIIOAAeTCS B HAIPaB-
JICHUW HOPMAJTU T K U30TEPMUYECKON TOBEPXHOCTH B TOUKE A, TaK KaK PACCTOSHHUE MEXKTY
COCEIHUMU H30TepMamMu An Mpu 3TOM



! n

n

TN oo

T

a) OoJpIre, YeM B Touke B

0) MeHbIIIe, YeM B TOUKe B

B) OJIMHAKOBA

r) O0JIBIIIE, YEM B TOUKE A

9. B ypaBHeHHH, ONMKCHIBAIOIIECE U3MEHEHHUE TEMIIEPATYPhl ISl TEINIOOOMEHHUKA B
30HE uaeanbHoro cMmemieHus Cp 3To

. dT
Ve, o= vC, (1. -T1).

a) TEIJI0EMKOCTh MMOTOKA

0) KOHIIEHTpalUsI BEIIECTBa

B) pacxoJ TeIIOHOCHUTEJIS

T') CCUYEHUE 30HBI HJICaTLHOTO BHITCCHCHUS

10. B ypaBHEHUY UHTEHCUBHOCTH UCTOYHHUKA TETUIOTHI K 3TO
VqT = F x K x AT,

a) pa3HOCTh TeII000MeHa

0) ko3¢ uIMeHT Termonepeaauu

B) pacxo/1 TeTJIOHOCUTEJIS

) K0O3(QPUIUEHT TPOJOILHOTO MTEPEHOCA TEIIIOThHI

11. Kako#i Tum TemiooOMeHHNKa H300pakeH Ha JaHHOM PUCYHKE?

Vi, Cpb Tex1 V2, (‘p_” T2

V;

T,

vy, Cop, Tu=T,

a) mepeMenIMBaHue-TiepeMEInBaHUe
0) cMeIIeHUs U BHITECHEHUS

B) IepeMeIlIBaHNEe-BbITCCHEHUE

') BBITECHEHUE-BBITECHEHHUE



KpuTepuu oieHKH TeCTOBOIO 3a1aHus 2:
Ha tectupoBanuu BeiHOcUTCsl 10 BompocoB. KonnuecTBO mpaBUIIbHBIX OTBETOB PABHO
KOJIMYECTBY OAJLTOB.
IlIkaJia oueHUBaHMs pa3gesia 2

ATTecTaunms pa3jaesa MaxkcuMaJadbHbIi / MUHIMAJILHBIA

Texkymuii KOHTPOJIb YCIIeBaeMOCTH
0aJuJ1 17151 aTTeCTalliy pa3aesia

Ounast dhopma 00yueHUs

[IpakTuyeckas padora 2 - 10 6amioB Teer 2 - 10 6108 30 Gamos /
[TpakTuueckas padora 3 - 10 6ayoB 24 Gama

Teopernyeckue BONPOCHI HA 3a4eT C OLEHKOM

1.ITonstue monenu. Knaccudukarms moaenei

2.Bunel mogenupoBanus. GU3ndeckoe MOICTUPOBAHIE

3.Bunpr mogenupoBanusa. Matematuueckoe MOJEIUPOBAHNE

4 Knaccudukaiys MaTeMaTHYECKUX MoJIeTei

5. [IpuHIMIBI MATEMATUYECKOTO MOJEIMPOBAHUS MTPOLIECCOB XUMUYECKON TEXHOIOTHH

6.MccnenoBanne XMMHKO-TEXHOJOTMYECKUX IPOLIECCOB METOJAOM MaTeMaTHYECKOTO
MOJICJINPOBAHUSA

/.brio4HbBI TPUHIUI TOCTPOEHUS MaTeMaTudeckoi mojenu XTI1

8.Knmaccudukanms ypaBHCHH MOJEITH

9.0Ttane! mocTpoeHus MaTeMaTudeckon moaenu X TI1

10.®yukIus ogHOM epeMeHHON. BriOop BHIa U onpeaeneHne mapamMmeTpoB dSMIUPH-
4EeCKOM 3aBUCUMOCTH

11.dyHKIIMY MHOTUX TIEPEMEHHBIX. MHOXECTBEHHAs perpeccus

12.Mopnenp uaeanbHOTO epeMeIiBaHus

13.Mopens neanbHOTO BHITECHEHHUS

14.Onnonapamerpuueckas 1M dy3uoHHAs MOAECIb

15.5lueeunas MojeNb

16.KoMOMHUPOBAHHBIC MOICIN

17.MatemaTruieckue MOJIeNId TEIMI00OMEHHUKOB

18.TemiooOMEHHHK THTIA «TIEpEMENTUBAHUE-TIEPEMEIITUBAHNEC)

19.TemiooOMEHHUK THMA «TIEPEMEITUBAHNEC-BHITECHEHUE)

20.TennooOMEHHHK THIIA «BBITECHEHHE-BHITECHECHHE)

21 Knaccuduxanus peakuui

22.CKOpOCTh XUMHUYECKOM peaKinu

23.KuHeTnueckue ypaBHEHUs

3auyeT ¢ OLEHKON MPOBOAUTCS B YCTHOM (hopMe, myTeM OTBETa Ha 4 BOMpoca U3 BbI-
LIENPUBEACHHOIO MEPEYHsl BONPOCOB. IIpyu 3TOM OLIeHHBaEeTCs MPAaBUIILHOCTD U MOJHOTA OT-
BeTa. MakcumanbHbIA 6aim 3a 3adeT — 40 6ammoB (10 6amioB 3a Kakaplid BOIIPOC).



IIkaJabl oOLleHKH 00pa30BaTeJIbHBIX 10CTHKEHU I

Bbanabl Onenka
(uToroBoit (0ana 32 oTBET HA TpeOoBanusi K 3HAHUAM
PEUTHUHIOBOM 3auere)
OIICHKH )
90-100 «3aumenoy OreHKa «OTJIMYHO» BBICTABIISCTCS CTYACHTY, €CIH OH pac-
«OMIUYHON KpbLUT Bompockl 3adera Ha 90% u Ooiee, mokaszai riryooKue u
36-40 NPOYHBIC 3HaHUS N0 paszznenam MonenupoBanuss XTII. Yue6-
HBIC JIOCTHDKEHUS B CEMECTPOBBIN MEPHOA M PE3YIbTAThl Py-
O€XKHOTr0 KOHTPOJISI IEMOHCTPUPYIOT JOCTaTOYHYIO CTEIEHb
OBJIAJICHUS TIPOTPAMMHBIM MaTEePHAIIOM
70-89 «3aumenoy OreHKa «XOpOIII0» BBICTABISICTCS CTYACHTY, €CIH OH pac-
«xopouioy KpbUT Bonpockl 3aueta Ha 70%-89%, nokazan riiybokue 3Ha-
29-35 HUS, HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha
BOMPOC. YUeOHBbIC JAOCTHIKEHHS B CEMECTPOBBINA TMEPUOJ U
pe3ybTaThl PyOEKHOTO KOHTPOJIS JIEMOHCTPUPYIOT IOCTa-
TOYHYIO CTETICHb OBJIAJICHUS IIPOTrPAMMHBIM MAaTEPUATIOM
60-69 «3aumenoy OrieHKa «yIOBICTBOPUTEIIBHO» BBICTABIISICTCS CTYICHTY, €C-
«yoogremseopumenvHoy | 11 oH oTBeTUa Ha 60% - 69% BompocoB 3ayera, B KOTOPBIX
24-28 [I0Ka3aJ HEKOTOpbIE 3HAHUS IO pas3aesaM MOJAEIUPOBAHUS
XTII. IIpu 3TOM HE YCBOMI BCEX NE€TalEH, JOMYCKAeT HETOY-
HOCTH, HEJIOCTaTOYHO MPaBUJIbHBIE (POPMYTUPOBKHU, HAPYIIIE-
HUS JIOTHYECKOW MOCIIEI0BATEILHOCTH B M3JIOKEHHH MaTEpH-
ana.
Menee 60 «HE 3aUmeHO» O1eHKa «HEYIOBJICTBOPUTEIILHO» BBICTABIISICTCS CTYICHTY,
«Hey0081emeopumenbHoy» | KOTOpbld oTBeTHII MeHee 60% BOIMPOCOB 3auera, B KOTOPBIX
MeHee 24 HE TIOKa3all NIyOOKWE U MPOYHbIC 3HAHMS 110 pasjesiaM MoJIe-
supoBanust X TII.

HToroBast OlleHKa BBICTABJISAETCS MTyTEM TIEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIeYIOIIEH TabIHIICH:

O1reHKa 10 5-0anIbHOM MIKAIe L GEmios 52 P o Onenka ECTS
DK3aMeH
5 — «omauunor 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3 — «yoosnemeopumenvHo» 65-69
yooeemeopumen 60-64 E
2 — «Hey0081emeopUMeNIbHOY Menee 60 F

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHne yueOHOl JUCIMILITHHbI
OcHoOBHas nuTEpaTypa:

1.I'ymepoB, A. M. MaTtemaTuiyeckoe MOACIUPOBAHUE XUMUKO-TEXHOJIOTMUECKUX TPO-
1eccoB : yuebnoe mocobue / A. M. I'ymepoB. — 2-e u3j., nepepad. — Cankt-IletepOypr :
Jlanp, 2014. — 176 c¢. — ISBN 978-5-8114-1533-5. — TekcT : smekTpoHHbIH // JlaHb :
3JIEKTPOHHO-OnOmoteunas cuctema. — URL: https://e.lanbook.com/book/41014 .

2.Camoitnos, H. A. Tlpumeps! u 3a1aun 1o Kypcy "MaremaTudeckoe MOACIUPOBAHUE
XUMUKO-TEXHOJOTUYECKUX TpolieccoB": yueOHoe nocodue / H. A. CamoiinoB. — 3-e usn.,
uctp. 1 non. — Cankr-IlerepOypr : Jlans, 2013. — 176 ¢. — ISBN 978-5-8114-1553-3. —



TekcTt : onexkTpoHHbIW / Jlanb : SJIeKTpOHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/37356.
JlononHuTeNbHASA IATEPATYPA:

3.3aBapyxun, C. I'. MartemaTudeckoe MOJEITUPOBAHUE XHUMHUKO-TEXHOJOTHUECKHIX
MIPOIIECCOB U ammapaToB : yueOHoe mocobue / C. I'. 3aBapyxun. — 2-¢ uzn. — HoBocubupck
: HI'TY, 2017. — 86 c. — ISBN 978-5-7782-3284-6. — Tekcr : anexktponHsblii // Jlans :
3JIEKTPOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/118478.

4 I'aptman, T. H. MoaenrpoBaHue XuMHUKO-TEXHOJOTHUYECKUX MPoIieccoB. [IpuHITUIIBI
NPUMEHEHHUS TaKETOB KOMITBIOTEPHON MareMaTuku : yuebnoe nmocodue / T. H. T'aptman, /.
B. Kinymma. — Cankr-IlerepOypr : Jlanb, 2020. — 404 ¢. — ISBN 978-5-8114-3900-3. —
Texcr : omektpoHHsld /  Jlamk : S7IeKTpoHHO-OMOMMOTe4yHass cucrema. — URL:
https://e.lanbook.com/book/126905.

5.KazanneBa, H. B. MaremaTtudeckoe MojierpoBaHue B MporpaMMHbIX maketax Excel
u MathCad : yue6HOo-MeToanueckoe nocodue / H. B. Kazannesa. — ExarepunOypr : , 2018.
— 99 ¢. — Tekct : anmexkTpoHHbI // Jlanb : 3eKTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/121397.

6.Hapseimkun, /. I'. PaBHOBecust B pacTBopax anekTponutoB. Pacuetsi ¢ Mathcad :
yueOHoe nocobue / JI. I'. Hapsimikun, M. A. Ocuna, B. @. OukoB. — Cankrt-IletepOypr :
Jlanw, 2018. — 180 c. — ISBN 978-5-8114-2913-4. — TekcT : snexkTpoHHbIN // JlaHb :
3JIeKTPOHHO-OnOmoTeuyHas cuctema. — URL: https://e.lanbook.com/book/101866.

IIporpammHuoe ob0ecnieuenue u UHTEpHET-peCcypChl:

1. Excel.

2 MathCad.

MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOM M CUUIIIMHbI

JIeKMoHHBIC 3aHATHSI TPOBOJATCS B CIEIUATU3UPOBAHHBIX AYIUTOPHUAX, OCHAIICH-
HBIX MYJIbTUMEIUHHBIM 00OpyaoBaHuEM. [IpakTHueckue 3aHATHS MPOBOMITCS B ayJUTOPHU-
SIX, OCHAIIIEHHBIX KOMIThIOTEPaMHU.

Y4eOHo-MeTOAUYECKME PEKOMEHIALMY /IJISl CTYJA€HTOB

1. Yka3zanus 1151 npoCIyIlIMBaHUs JEKIHUMA

[lepen Hauamom 3aHATHUN BHUMATEIHHO O3HAKOMHTHCS C yUEOHBIM TUIAHOM IPOBEJIE-
HUS JICKIIUHA 1 CITUCKOM PEKOMEHIOBAHHOM JINTEPaTypPHI.

[Tepen mocenieHneM OYepEaHON JICKIIMHU OCBEKUTH B IMAMSITH OCHOBHBIC KOHIICIIIIUN
NpoHACHHOTO paHee Marepuana. [[oAroToBUTh MpH HEOOXOIMMOCTH BOMIPOCHI MPEINoiaBaTe-
mo. He Hago omacaThCst, 9TO BOIPOCHI MOTYT OBITH MPOCTHIMH.

Ha nexiuyn ocHOBHOE BHHMaHHE CIICAYET YACIATh HE (popMysiaM U MaTeMaTUYECKUM
BBIKJIQJIKaM, a COJICPKAHUIO N3Yy4aeMbIX BOIIPOCOB, ONIPE/ICTICHUSM U MTOCTAHOBKAM 3a]1ad.

B nporecce u3yueHus JEeKIMOHHOTO Kypca HEOOXOAMMO 10 BO3MOKHOCTH 4acTO BO3-
BpaIaThCs K OCHOBHBIM TMOHATHIM M METOJAaM PEIIeHHS 3a1ad (3/1eCh BO3MOXKEH BHIOOPOU-
HBIM KOHTPOJIb 3HAHHUK CTYIeHTOB). JKemaTeapHo UCIOJIb30BaTh KOHCIICKTHI JIEKIIHHA, B KOTO-
PBIX UCTIONB3YETCS MPUHSATAS MPENOJaBaTeIeM CUcTeMa 0003HAUCHHUH.



s 6onee moapoOHOro M3ydeHHsI Kypca clieyeT padoTaTh ¢ PEKOMEHIOBAaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. YKka3zaHus I y4acTUsl B IPAKTUYECKUX 3aHATHSIX.

[lepen BIMOTHEHUEM TTPAKTUYECKUAX 33JITaHUNA HEOOXOAMMO O3HAKOMHUTCSI C OCHOBHBIM
TEOPETUUECKUMH CBEACHUSMHU, TOPSIKOM BBITIOJIHEHHUSI padOT W MPUMEPOM, OOCYIUTH C
MpENnoAaBaTesieM OCHOBHBIE MOMEHTHI.

B mpouecce pemieHus 3aiad BECTH TUCKYCCUIO C MPENOAABATENEM O MPABUIBHOCTH
MIPUMEHEHUS METOAOB HX pemieHus1. 110 BO3MOKHOCTH CaMOCTOSITENIbHO JOBOJIUTh PELICHUE
npejiaraéMbIX 3a/1ad 10 OKOHYATEILHOTO UTOTA.

B KOHIIe TPaKTHYECKOTO 3aHATHS MPU HEOOXOIUMOCTH BBISICHHUTH Y TMPEIOAaBaATEIS
HesicHbIe BONPOChl. OOpMHUTH BBIMOTHEHUST PabOTHI B BUJIE TMCHBMEHHOTO OTYETa, B KOTO-
poM 0TOOpa3UTh HA3BAHUE U 11€JIb Pa0OThI, OCHOBHBIE TEOPETUUYECKHUE CBEJICHMS, X0 paObOThI
C OIMMCAHUEM BCEX ATANOB M CKPUHILIOTOB U3 MPOTPAMMHBIX POIYKTOB, MPUBIICKAEMbIX IS
pereHus 3a1a4. B koHIe oTueTa HEOOXOIUMO U3JIOKUTh BHIBO/IBI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

3.Yka3aHus JJ1s BBIIOJHEHUSI CAMOCTOSITEIbHON PaOOThI

[TonyuuTs y mpernojaBartelis 3aJaHiue U CIIMCOK PEKOMEHI0BaHHOM uTepaTypsl. M3y-
YEHHE TEOPETUUECKUX BOMPOCOB CJIEAYET MPOBOJIUTH MO BO3MOKHOCTH CAMOCTOSITEILHO, HO
MIPU 3aTPYAHEHUIX 00paIIaThCs K MPENOaBaTEeNo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIETaHHOM padoTe.

[Ipu BbImONIHEHUM (GPOHTANBHBIX 3aJaHUN MO0 YCMOTPEHHUIO MpernojiaBarelisi padora
MOKET OBbITh OIleHEeHa 0€3 MUCbMEHHOTO OTYETa HA OCHOBE OTBETOB Ha KOHTPOJILHBIE BOIIPO-
CBI, TIPU YCIIOBUU aKTUBHOM CAMOCTOSITEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHLHBIE BOIPOCHI.

MeToanueckue peKoMeHaluu J1JIs penoaaBaresiei

1. Yka3anus ns npoBeaeHUs JIEKUUN

Ha nepBoii BBOgHOM JeKIMU clienaTh oOmuii 00630p coaepKaHus Kypca U OTMETHUTH
HOBBIE€ METOJIBI U MOAXO/IbI K PEUICHUIO 3a/a4, pACCMAaTPUBAEMBIX B KypCe, IOBECTH JI0 CTY-
JIEHTOB TpeOoBaHUs Kadeaphl, OTBETUTh HAa BOIIPOCHI.

[Ipu moAroToBKE K JIEKITMOHHBIM 3aHATUSIM HEOOXOJAMMO MPOAYyMAaTh ITUIAH €ro MpoBe-
JIEHUsI, COJIep)KaHuEe BCTYMUTEIbHOM, OCHOBHON U 3aKJIFOYUTEILHON YacTH JICKIIUU, O3HAKO-
MUTHCSI ¢ HOBUHKAMHU Y4E€OHOU U METOAMYECKON JIUTEepaTyphl, MyOIUKAIIUIMHU TIEPUOTUYC-
CKOM medaTu Mo TeMe JISKIIMOHHOTO 3aHsATus. [lepes u3oxkeHueM TEKyIIero JICKIIMOHHOTO
MaTepuaia HallOMHUTH 00 OCHOBHBIX WTOTAX, JIOCTUTHYTHIX Ha MPEABIAYIUX JeKIusax. C
ATOM MENBbI0 33/1aTh HECKOJIbKO BOMPOCOB AyJUTOPHUH M OCYIIECTBUTH BHIOOPOYHBIA KOH-
TPOJIb 3HAHUSI CTYJICHTOB.

B xone nexnmoHHOTO 3aHATHS MPENojaBarelb JOHKeH Ha3BaTh TeMy, yueOHBIE BO-
MPOCHI, 03HAKOMUTH CTYJICHTOB C MEPEYHEM OCHOBHOM M JOTOJHUTEIIBHOU JIUTEPATYPHI MO
TeMme 3aHsATUs. PackpeiBas copepkaHue y4eOHBIX BOIIPOCOB, aKI[EHTUPOBATH BHUMAHUE CTY-
JIGHTOB Ha OCHOBHBIX KaTErOpHsX, SBJICHUSAX U MpPOIeccax, OCOOCHHOCTSIX MX MPOTEKaHUS.



PackppIBaTh CyHIHOCTh M COACPKAHUE PATUYHBIX TOUEK 3PEHHMS M HAYYHBIX MOIAXOJIOB K
O0OBSCHEHHIO TEX WJIM UHBIX SIBJICHUH U TIPOIIECCOB.

CrnenyeT apryMeHTHPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3UIMIO MO CIIOPHBIM Teope-
TUYECKUM BompocaM. [IpuBoanute npumepsl. 3agaBaTh MO XOAY H3JIOKEHUS JEKUMOHHOTO
MaTepuaia pUTOPUUYECKUE BOMPOCHl U CAMOMY J1aBaTh HA HUX OTBET. DTO CIOCOOCTBYET aK-
TUBU3ALMU MBICIUTEIBHON NESITEIbHOCTH CTYJEHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEPE-
ca K Marepuaiy JEKIUU, ee coiuepxkaHuto. [IpenonaBarens AOMKEH PYKOBOAUTH pabOTOM
CTYJICHTOB IO KOHCHEKTHPOBAHUIO JIEKIMOHHOTO MaTepualia, MOJYEepKUBATh HEOOXOJHU-
MOCTb OTPAXKCHHsI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN U3ydaeMOil TeMbl, 0CO00 BBIAEIS,
KaTerOpUalIbHBIN anmapar. B 3akimounTenbHON YacTh JEKIUA HEeoOXOoauMOo chopMyIIHpo-
BaTh OOIIIME BBHIBOJBI MO TEME, PACKPBIBAIOIINE COJIEP>KaHUE BCEX BOIPOCOB, MOCTABICHHBIX
B JieKUMU. OOBSIBUTH IUIAH OYEPEIHOTO MPAKTHUUECKOTO 3aHATHS, 1aTh KPATKUE PEKOMEHa-
I[UU TI0 TOJTOTOBKE CTYICHTOB K BBHITIOJIHEHUIO pa0OTHI.

Ha mnocnenueit nekiuu yaenutsh BpeMs Jisi 0030pa HauOosiee BaXKHBIX IOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yxa3zaHus U1 MPOBEACHUS IPAKTUYECKUX 3aHATUI

YeTko 0003HAYUTH TEMY TPAKTUUECKOU PabOTHI.

OOCyaUTh OCHOBHBIC MOHSTHS, CBS3aHHBIE C TEMOU MPAKTUYECKUX 3aJlaHUM, TOPSTOK
BBITIOJTHEHUS PadOThl, MPOrpaMMHBIEC TTPOIYKTHI, UCIOJIb3yEMbIE JJISI PEIIECHUS MOCTaBIICH-
HBIX 3a7a4.

B npouecce BbimosHEHUsT pabOThI ClIeAyeT MOCTOSHHO OOIIAThCA CO CTYACHTAMM, HE
JOMyCKasi IO BO3MOXHOCTHU UX HEMPABUIIbHBIX JACHCTBU.

TpebGoBath, 4YTOOBI pe3ynbTaThl BBHIIOTHEHHS MPAKTUYECKON paboThl ObLTH OdopmIie-
HbI B Buae otdyera B Word ¢ mo0aBiieHHEM CKPHHIIIOTOB U3 MAaTEMAaTHYECKOTO I TaOJIMy-
HOT'O peJlaKTopa.

[Ipu npueme 3adera Mo paboTe NPOBEPSTH HATMYHUE CAMOCTOSITENBHBIX BHIBOJOB O MPO/Ie-
JIaHHOU paboTe, a TAK)KE TOTOBHOCTH CTY/ICHTOB MOSICHUTH BECh X071 TPO/IeIaHHON pabOTHI.

3.YkazaHust M0 KOHTPOJIO CAMOCTOSITEIbHON PabOThI CTYZACHTOB

[To ycMoTpeHuto mpenoaBaress 3ajlaHie Ha CaMOCTOSATEIbHYI0 paboTy MOXKET ObITh
WHIUBUTyAJIbHBIM WM (PPOHTATIHHBIM.

[Tpu ucnonb30BaHUM UHANBUYATbHBIX 3aJjaHUN TPeOOBATh OT CTYJEHTA MMChbMEHHBIN
OTYET O MPOJEJIaHHOM padoTe.

[Tpu nmpuMenennu GpoOHTANTBHBIX 3aJlaHUN BECTU KOJIJIEKTUBHBIE OOCYKIEHUS CO CTY-
JIEHTaMH OCHOBHBIX TEOPETUUYECKHUX MOJOKEHUH.

C uenpio KOHTPOJISI KAYECTBA BBITIOJHEHUS CaMOCTOSITEIbHOU paboThl TpeOOBaTh MH-
JTUBHUAYaJIbHbIE OTYETHI (IOMYCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHSITh UHAUBUIY-
aJbHbIE KOHTPOJIbHBIE BOMPOCHI).



IIporpamma cocrtaBieHa B cooTBeTcTBUM c TpedoBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOHM 00pa30BaTEbHONW MPOTPAMMbBI TIO HANIPABJICHHUIO MOITOTOBKH
18.03.01 «XuMuueckasi TEXHOJIOTHUS.

Pabouyto mporpamMmy cocTaBui A dee noueHrt, [lecrosa E. /1.
”5/ } npodeccop, buprokos B.I1.
Penensenr e noteHt, 3yoosa H.I'.

[Iporpamma ogobpena Ha 3acemannu Y MKH 18.03.01 «Xumudeckast TEXHOJIOTHS» OT
15.11.2021 roga, mpotokomn Ne 2.
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