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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 XMMHKO-TEXHOJIOIMYECKUX MPOLECCOB, B TOM YHCIIE METOJAMHU PETPECCU-
OHHOTO aHaJIn3a,

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

- UCTOJIb30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH, TPOBOJIUTH 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 COOTBETCTBUH C 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
yTHIM3AIMKA 0TX010B pou3BocTia (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 pe3yjbTaTe 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

Co3nanue ycJio-

BosJjieyeHnue B pa3Ho-

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 KaK 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.

Hanpas.ie- . HNcnonb3oBaHue BOCIUTATEIBHOTO
BHI, o0ecrieun- IJIAHOBYI0 BHEYYeOHYI0

HHe/ Heu MOTEHIHAJIA YYeOHBIX THCHHUILINH

BaIOIIUX JAesITeJIbHOCTh

IIpodeccuo- - popmupoBanue | 1.Mcnonb3oBanue BocnurareiabHoro mo- | 1.Opranuzanus HaydHO-
HAJIbHOE BOC- | TBOPYECKOTO MH- | TEHIIMAJA JUCIUILUIMH NIPOQECCHOHalb- | 0 TMOAXOAAa W YyBCTBA
nuTaHue KEHEPHO- HOT'O MOAYJS JJI pa3BUTHUSI HABBIKOB «Bce B oxgHON KOMaHIE»
ro/mpodeccuoHan | KOMMYHUKAIIUH, KOMaHTHON paOOThI U 4epe3 ydacTHe CTYIEH-

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

®opMHUpPOBaHUE BEPTHU-
KaJIbHBIX CBsi3eH 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€PE3 U3yUEHUE MOCIEI-
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
JucrumnHa npenojaeTcs: CTyeHTaMm B 8-oM cemectpe. O01Iasi Tpya0eMKOCTh JIHC-

LIMILIMHBI cocTaBiisieT 4 3aueTHBIX enuHuIbl, 144 ak. yaca.




Kanenaapublid miiax
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8 cemectp
1 pa3nes. OcHOBHBIE MOHSITHSI M BEPOSITHOCTHBIN 1Moxo K MoaeaupoBanuio XTI
1 1 OCHOBHBIC TIOHATUS MOJIe-
A l2s | 2 26
nupoBanust XT1I
1 2 BeposiTHOCTHBII MTOAXO0I K 08 5 26 T1 306.
MOJICJTUPOBAHUIO
2 pa3ne. JlerepMuHUpOBaHHBIH M0AX01 K MogeaupoBanuio XTI
2 3 MaremaTrueckoe MOICITH-
A 28 | 2 4 |22
pOBaHME THUAPOJUHAMUYE-
CKOH CTPYKTYp OJTHO(a3HBIX
MTOTOKOB
2 4 Marematrueckoe mojaenupo- | 32 | 2/2 4 |26
BaHHE TETUIOOOMEHHBIXIIPO-
1[ECCOB
2 5 MaremaTtrueckoe Mmoaenupo- | 28 | 2/2 26 T2 30 0.
BaHWE KMHETUKU XUMHUYECKUX
peaxkuuu
Bujx npoMe:KyTOUHOI aTTecTANMU 144 | 10/4 8 126 3auer cu 40 6.
OLIEHKOM

COKpaIHCHHOC HanMMCHOBAaHHC q)OpM TCKYHICIO KOHTPOJIA U aTTSCTAaluN pa3acIOB:

O0o3Hauenue

ITo1HOE HAaMMEeHOBaHME

T TectupoBanue

ConeprxxaHue JIEKIIMOHHOTO Kypca

TeMmpbl JIeKIINH.
Bonpocskl, orpadaTsiBaeMble HA JIEKIMH

Bcero
JacoB

Yy4yedHo- MeTo-
MHYECKoe
odecreyeHue

1

1 OcHoBHble noHATHS MoJenupoBanHus X TII

1.1 TIonstue monenu. Knaccudukarus moaenei

1.2 Buabl MmogenupoBaHus

1.2.1 ®usnveckoe MOJICITUPOBAHIE

1.2.2 MaremaTudeckoe MOJICTHPOBAHUE

1.3 Kiraccudukamnusi MaTeMaTHISCKHX MOJISIIeH

1.4 TlpuHIUTIBI MATEeMAaTUYECKOTO MOJETUPOBAHUS TPOIIECCOB XUMUYE-
CKOM TEXHOJIOTHU

1.5 HccnenoBanne XMMHKO-TEXHOJOTHUYECKHUX IPOIECCOB METOAOM Ma-
TEeMAaTHYECKOTO0 MOJECIMPOBaHUS. BIOYHBIA TPHHITUN MMOCTPOCHHS Marte-
maTtudeckoit mogenu X111

1.6 Kiraccudukanust ypaBHEHUN MOJIEITH

1.7 Dranbl moctpoeHust mareMatudeckor monaenu X T11

1-6

2 BeposITHOCTHBIN TTOJIX0]T K MOJISITHPOBAHHIO
2.1 Oynkuus oaHoi mepemeHHO. BbiOop BHIa M ompenesneHue napa-
METPOB SMIUPUYECKON 3aBUCHMOCTH

1-6




2.2 OyHKIMY MHOTHX IEPEMEHHBIX. MHOKECTBEHHAsl perpeccus

3 Maremarndyeckoe MOJEIHPOBAHUE THIPOJUHAMHUECKON CTPYKTYp O
HO(a3HBIX TOTOKOB

3.1 Mopenb uaeansHOro MepeMenuBaHus

3.2 Moneins nealbHOr0 BEITECHEHUS

3.3 Ognonapamerpuyieckas 1 y3nonHas Moieb

3.4 Slueeynas moenb

3.5 KoMOnHMpOBaHHBIE MOJIETH

4. MaremMaTH4ecKoe MOJICITHPOBAHIE TEIIIO0OMEHHBIX TIPOIIECCOB
4.1 MarematruecKkue MO TeI00OMEHHUKOB

4.2 TenmooOMEHHHK THITA «TIEPEMEIIMBaHUE-TIEPEMEIITHBAHUE)
4.3 Termno0OMEHHHUK THIIA «II€PEMEIINBAHUE-BHITECHEHHE)

4.4 TernmooOMEHHHK THITA «BBHITECHEHUE-BBHITCCHEHUE)

5 MaTeMaTH4ecKoe MOJIEIIMPOBaHNE KHHETHKH XUMUYCCKUX PEaKITHi
5.1 Knaccudukanus peaxiuii

5.2 CKopoCTh XMMUYECKOHN peaKIuu

5.3 Kunernueckue ypaBHEHUS

1-6

IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema NPaAKTUYIECCKOI0 3aHATHSA. BOl'lpOCbI, OTpaﬁaTblBaeMbIe Ha npak-
THYCCKOM 3aHATHU

Bcero
JacoB

Y4ye0OHo- MeToaAMYE-
CKoOe o0ecmeuenue

1

2

3

MareMaTuueckoe MOACIMPOBAHUE CTPYKTYPhI OTHO(PA3HBIX IIOTOKOB

4

1-6

MonenupoBaHue TeIJI000MEHHUKA TUIIA «TpyOa B Tpyoe»

4

1-6

3aganus 1JIs CAMOCTOSAATEJILHOM Pad0ThI CTY/1€eHTOB

Bomnpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHus)

Bcero
JacoB

Y4yeOHO- MeTOaM-
yeckoe odecmeye-
HUE

1

2

1 Maremarnueckoe MOAEIUPOBAHNE THAPOAVMHAMHUUYECKON CTPYKTYp OJ-
HO(a3HBIX TTOTOKOB

1.1 Bpemst mpeOpIBaHus JIEMEHTOB ITOTOKA KaK CllydaiiHasi BeIMYUHA

1.2 DkcnepuMeHTaIbHOE N3YUYEHHE paclipeiesieHUs] BpeMEHU MTpeObIBaHUS
3JIEMEHTOB IIOTOKA

1.3 UnrerpanibHas u nquddepennuanbias GyHKIUN pacipeaesieHus Bpe-
MEHHM MPeOBbIBaHUS 3JIEMEHTOB ITOTOKA

1.5 Aaroput™ HJIeHTU(PUKALUN MAaTEMaTHYECKOIO OMUCAHUS CTPYKTYpbI
IIOTOKOB

26

2 MareMaTH4eCcKOe MOJIEINPOBAHUE TEINIOOOMEHHBIX IIPOLIECCOB
2.1 OCHOBBI TEMIOBOTO pacueTa

2.1.1 IIpoekTHBII pacyeT TerI000MEHHOTO arapara

2.1.2 TIpoBepoYHBIil pacueT TeII00OMEHHOTO anmnapaTa

2.2 OnTUMaIbHOE MPOSKTHPOBAHHUE TETUIOOOMEHHOTO ariapara.
2.2.1 IlocTaHoBKa 3a/1a4M ONTUMAJIEHOTO MTPOEKTHPOBAHUS

2.2.2 AITOpUTM pacueTa KpUTEPHs ONTHMHU3AIIIT

2.3 IIpumep MoIenMpOBaHuUs MPOTUBOTOYHOT'O TEINIOOOMEHHHUKA

26

1-6

3 MaremaTrueckoe MOJICTMPOBAaHNE KMHETHKN XUMHUYECKIX PEeaKInit
3.1.4 Mexanu3M XuMu4eckoil peakiuu. IIpocTeie U C0XKHBIE peaKIu
3.1.5 Crenenp npeBpalieHus

3.1.6 CteneHb NOJHOTHI pEAKIIKU

3.1.7 Crexuomerpudeckue ypaBHeHUs1. CTeXnoMeTpruecKas MaTpuiia

3.2 Dramnbl uaAeHTU()UKALUN MaTeMaTHYECKONH MOJIEIM KMHETUKU XUMHUYe-
CKHUX pEaKIHi

3.2.1 DKcnepuMEeHTaJIbHOE MCCIEN0BaHNE KMHETUKM XMMHUYECKHX peak-

22

1-6




Ui
3.2.2 ®opMyaupOBaHHUE TUIIOTE3 O BOZMOXKHBIX MEXaHU3MaX PeaKluu
3.2.3 Pa3paboTka MaTeMaTHYECKON MOJEIN KUHETUKA XUMHYECKUX pPeak-
185051
3.2.4 ®opmynupoBaHUE KpUTEPHUS aleKBATHOCTH
3.2.5 OtbICKaHUE KHMHETHMYECKMX KOHCTAHT (IapameTpuyecKas WJIEHTHU-
dbuKaIms MoIen)
3.4 Ilpumepsl MOICTUPOBAHUS KUHETUKU
4 MaTtemMaTH4YeCKOEe MOJICTMPOBAaHUE MACCOOOMEHHBIX MPOIECCOB 26 1-6
4.1 IlocranoBKa 3a1a4uu
4.2 bao4HbBI NPUHIUIT IOCTPOEHHUS MOJIeNIe Macconepeaayn
4.3 OO0uras XxapakTepUCTHKA MAaTEMAaTUYECKOTO OMTUCAHUS
4.3.1 YpaBHeHue 6amaHca Macchl
4.3.2 YpaBHEHHE paBHOBECHS
4.3.3 YpaBHEeHUE KUHETUKU
4.4 MopenupoBaHue MacCOOOMEHHOT'O TIPoIiecca Ha IPUMEPE MOACIUPO-
BaHUs Ipolecca aacopoiuu
4.4.1 YpaBHeHue MaTepHaIbHOTO OajaHca
4.4.2 YpaBHeHHE KUHETUKH COPOIIUU
4.4.3 YpaBHeHUE paBHOBECHUS COPOIIUU
4.4.4 YpaBHeHHe TEIJIOBOTO OanaHca
4.4.5 YpaBHeHue niepenayu Teria
5 MareMaTtuueckoe MOACIUPOBAHUE XUMHUYECKUX PEAKTOPOB 26 1-6
5.1 Knaccudukanus XuMUYECKUX PEaKTOPOB
5.2 MaremaTnueckre MOJIeNU Mpollecca B peakTope
5.2.1 Maremarudeckue MOJENIN PEAKTOPOB UI€AIBHOIO CMEILIEHUS
5.2.2 MareMaTu4eckie MOJETN XUMUYECKHX PEaKTOPOB HICATLHOTO BBI-
TECHEHUS
5.2.3 KackaJ peakTopOB HJEAIIbHOTO CMEILIEHUS
5.3 CpaBHeHUE XMMMYECKHUX DPEAKTOPOB MJICATBHOIO CMEUICHHS U Hje-
aJbHOTrO BhITeCHEHUS U Kackana PYC
Konrpouabnas padora

3amanue 1. J{ns 3aAaHHBIX SKCIIEPUMEHTAIbHBIX TAHHBIX HAWUTH OLEHKU KO3 duLu-
CHTOB JINHEHHOTO OJJHOMEPHOTO ypaBHEHUsS Y = by + D; X. Onpenenuts ommoOKy Mporaosa

BBIXOJIHOM IIEPEMEHHON HA OCHOBAHUM OCTaTOYHOW CYMMBbI KBaJpPaTOB OTKJIOHEHHUM.
Bapuante! 3aanust 1 mpencraBiieHbl B TabIuUIIE.

lNE Bxon BrixogHas nepemMeHHa nNo eapyaHTam
n/n * Y1 Y2 Y3 Ya Y5 Y6 Y7 Y8 Yo Y10 11 Y12
1 0 -0,1 4.9 2.1 6,9 -4.1 8,9 -6,1 -7, 11,9 -a.1 13.9 -11,1
2 1 51 3.1 5,1 3,1 5.1 3,1 -12,9 5.1 3.1 51 3.1 5.1
3 2 26 -6.4 4.6 -8.4 6.6 -10.4 -27.4 9.6 -13.4 11,6 -156.4 13.6
4 3 6,3 9,7 10.3 -13.7 14.3 -17.7 -36.7 20,3 -23.7 24,3 -27.7 28.3
5 4 11,1 -11,9 171 -17.9 231 -23.9 -42.9 32,1 -32.9 38,1 -38.9 441
6 5 14,4 -15,6| 22.4 -23.6 30.4 -31.6 -51,6 42 .4 -43,6 50,4 -51.6 58.4
7 6 14,3 -22.7 243 -32.7 343 -42.7 -63.7 49,3 -57.7 59,3 -67.7 69.3
8 T 19,3 -24.7 313 -36.7 43.3 -48.7 -T0.7 61,3 -66.7 73.3 -T8.7 85.3
9 8 24,3 -26,7 38,3 -40,7 523 -54.7 -T7.7 73,3 -75,7 87.3 -89.7 101.3
10 ] 24,0 -34.0 40,0 -50,0 56,0 -66,0 -90,0 80,0 -90,0 96,0 -106.0 112.0|
11 10 32,5 -32,5 50.5 -50.5 68.5 -68.5 -93.5 95,5 -95.5 113,5 -113.5 131.5
12 11 28,8 -43,2 48,8 -63,2 68,8 -83,2 -108,2 98,8 -113,2 118,8 -133.,2 138.8
13 12 358 -43,2 57.8 -65,2 798 -87.2 -114,2 112.8 -120,2 134.8 -142.2 156.8
14 13 338 -52.2 57,8 -76.2 81.8| -100,2 -128.2 117.8 -136.2 141.8 -160.2 165.8
156 14 46,6 -46 .4 72,6 -72.4 98.6 -98.4 -127 .4 137.6 -137.4 163.6 -163.4 189.6
16 15 43,6 -56.,4 71.6 -84.4 99.6| -112.4 -142.4 141.6 -154.4 169.6 -182.4 197.6
17 16 454 -61.,6 75,4 -91.6 1054 -121.6 -152.,6 150.4 -166,6 180.4 -196,6 210.4
18 17 46,3 -67.7 78,3 -899.7 110.3] -131.7 -163.,7 158,3 -179.7 190,3 -211.7 2223
19 18 52,4 -68.6 86,4 -102.6 1204 -136.6 -169.6 171.4 -187.6 205.4 -221.6 239.4
20 19 52,9 -75.1 88.9 -111.1 1249 -147 1 -181.1 178.9 -201.1 2149 -237.1 250.9
21 20 60,8 -74.2 98.8 -112.2 136.8| -150.2 -185.2 193,8 -207.2 2318 -245.2 269.8




3ananue 2. [locTpouTh perpecCMOHHOE YpaBHEHUE U MPOBECTH MOJHBIM JUCTIEPCUOH-
HBI/ aHAJIU3 PE3YJIbTATOB:

a) IPOBECTU aHaJIM3 3HAYMMOCTH TMOJYYEHHBIX KOA()(UIIMEHTOB MOJAETU HAa OCHOBA-
HuHu t-xpurepus,

0) MOCTPOUTH JOBEPUTEIbHBIE WHTEPBAIbI MJI IMOJIYYECHHBIX OIICHOK, B KOTOPBIX
HAXOJIATCA UCTUHHBIE 3HaYeHUs1 KOA(DPUIIMEHTOB,

B) ONpEIETUTh COCTABIISIONIME OCHOBHOTO YPAaBHEHMS JMCIEPCUOHHOTO aHau3a,
YHCJIO CTEIIEHEN CBOOOIBI KAKIOM COCTAaBIISIOIIEH,

') MOKa3aTeIu aJIeKBaTHOCTH TOCTPOSCHHOW MOJEIH MO KO3(PPHUITMEHTY MHOKECTBEH-
HOU Koppensiuuu, kputeputo duirepa, BeIMYMHE OCTATOYHOM OIIMOKU MOJIENH,

1) OIPEJICIUTh BEIMUMHY OIUOKY IPOrHO3a MOJIETH,

€) MPOBECTH IpaMUECKUl aHAIU3 OCTATKOB U CJAEJIaTh BBIBOJ O LIEIECOO00Pa3HOCTH
WM HeIleJIeCO00Pa3HOCTH U3MEHEHHS CTPYKTYPhl MOJICIIH.

Bapuantel 3aanus 2 ipeAcTaBieHbl B TAOJIUIIE.

Nen/n X1 | X2 Y1 Y2 Y3 Y4 Y5 Y6 Yok

0 94 74| 49,1 51,0 529 54,8 86,5 124 162

1] 12,6 1241 512 495 478 46,1 94.0 148 202

2 5,6 9,5 19.9 10,1 0,3 -9.5 18.8 53 87

3 7.8 861 311 275 239 20,3 31.2 88 125

- 6,3 80| 26,1 20,6 15,2 9,7 364 69 102

5 58 891 203 12,1 39 43 23,0 56 89

61 103 93| 459 459 459 459 83,0 126 169

7 93 12,7 26,6 17,8 8,9 0,1 420 90 138

8 9,6 90 478 | 47,1 46 .4 457 80,9 122 163

91 11,7 148 321 240 16,0 8,0 58,9 116 173
10 133 6,8 759 | 87,0 98,1 109,2 147 4 192 236
11| 11,8 13,8 373 31,2 25,2 19.1 68.4 124 179
12 9,0 114 296 | 228 16,0 9,2 47.8 92 137
13| 11,5 v 61,0 678 74,6 81,4 116,6 158 199
14 7,0 93 26,6 19.9 13,3 6,7 37,1 74 110
15] 10,1 94| 493 | 48,7 48] 475 84,3 127 170
16 6,5 85 21,8 15,8 9.8 3.8 31,8 66 100
171 129 74| 683 77,2 86,1 95,0 133.7 178 223
18| 11,5 109 | 49,1 483 474 46,6 89.5 138 187
19| 11,2 7.3 319 63,8 69,6 75,5 1104 151 192
201 114 10,6 | 459 | 454 448 443 86.4 134 183
21 9,5 10,3 39,2 35,7 32,2 28,7 66,3 110 153
221 103 82 547 56,9 59,1 61,3 96,2 137 178
231 11,0 10,1 489 48,6 | 482 479 88,1 134 181
24| 11,7 8,7 55,6 | 59,6 63,6 67,6 106,5 151 196
25| 122 76| 618 69.1 76,3 83,6 1212 165 208
26 114 113 498 | 481 46,4 447 88.1 138 187
271 129 12,6 | 49,1 47,71 46,2 4438 93.8 149 204
28 | 10,0 109 | 383 345 30,7 26,9 66,7 113 158
29 79 6,5| 452 | 46,1 470 47.8 74,5 107 140
301 109 112 428 40,1 374 347 77,0 125 173
31 7.9 12,5 19.1 8.1 -3.0 -14.0 248 70 115
32 83 84| 376 356 33,5 314 62.8 100 137
33 91 90| 424 | 407 39,0 373 71,4 111 152
341 11,0 8.8 55,6 | 58,1 60,6 63,1 100,7 144 188
35 6,5 11,1 16,2 5,0 -6,3 -17,5 15;7 55 94
36 | 10,1 87| 46,6 | 474 | 482 49,0 84,5 126 168
371 11,7 11,6 | 46,7 | 449 | 431 412 85,8 136 187
381 114 133 379 321 26,3 20,6 67.9 121 174




Cucrema OLICHMBAHHUA KOHTpOJIBHOﬁ pa6OTBI. Y4uUTBIBACTCS B LIKAJIE OLICHMUBAHUA pa3aciia 1.

Onenka (0asut 3a BBIMOJ-
HEHHUE KOHTPOJILHOM pa- TpeGoBaHwMsI K 3HAHHUSIM
0O0THI)

O1eHKa «3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIU BBIITOJHEHBI 00a 3aJaHus KOH-
TPOJILHOHM paboThI, MPUBEICHBI PE3YJIbTATHI pacueToB B mporpamme Ecxel,cnena-
HBI COOTBETCTBYIOIIME BBHIBOJIBL. FIMeeT 3HaHMsI OCHOBHOTO MaTepHala, YeTKO U
IOrMYECKH IOCIIeIOBATENIFHO €T M3JIaracT Ha ONpOcCe MO Pe3yIbTaTyBBIIOIHE-
HUsl KOHTPOJIbHOM paOOTHI.

O1eHKa «HE 3a4TCHO) BBICTABISIETCS CTYACHTY, KOTOPBIIHE 3HAET 3HAYNTEIIHHOM
YaCTH MaTepuaia, KOHTPOJIbHAs paboTa COAEPKUTCYIECTBEHHbIE OIIHUOKH, OT-
CYTCTBYIOT BBIBOJIBI I10 p€3yJIbTaTaM paboTEHI.

«3aumenoy 12 - 20
oannos

«He 3aumenox»0 -12
oannos

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu y4eOHOTO MaTepuana Kypca HCIONb3YIOTCS pa3nyHble 00pa3oBa-
TEJIbHbIC TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3/IaHUI0 aTMOC(hepbl CBOOOHONM U TBOPUECKOM
JMCKYCCUU KaK MEXIy IpernojiaBaTesieM U CTyAeHTaMu, TaK U B CTyJeH4Yeckou rpymme. Le-
JIBIO TIPU 3TOM SIBJIIETCSI BBIPAOOTKA Y CTYJIEHTOB HABBIKOB U KOMIIETECHIIMM, MMO3BOJISIOMIUX
CaMOCTOSITEJIbHO BECTU UCCIIEI0BATENIbCKYIO U HAYYHO-TIEJarOTHYECKYI0 padoTy.

[IpakTudeckasi MOroTOBKA MPH pean3aliii y4eOHON TUCIUIUTMHBI OPraHU3yeTCs IMyTeM
NPOBEJICHHS MPAKTUYECKUX 3aHITUH, IPEyCMaTPUBAIOIINX YYaCTHE OOYyUYaIOIIUXCsl B BBIITOJTHE-
HUU OTJICIBHBIX JIEMEHTOB padOT, CBA3aHHBIX C OYyIyIIeH MpodecCHnoHaIbHOM eI TETLHOCTHIO.

[IpakTryeckas MOATOTOBKA TAKKE BKITIOYAET B C€0sI 3aHATHS JIEKIIMOHHOT'O TUIIA, KOTOPhIE
NpeAyCMATPUBAIOT Mepeaady yueOHol HHPpOopMauuu 00ydarommMes, HEOOXOIMMOM ISl TIOCe-
JIYIOIIETO BBIMOHEHMS paboT, CBSI3aHHBIX ¢ Oy IyIel MpodecCHOHATBHON NS TETLHOCTHIO.

AyauTOpHBIEC 3aHATUS MPOBOAATCSA B BUJE JIEKIUN ¢ Ucnoyib3oBanueM [IK u komIibro-
TEPHOr0 IPOEKTOPA, MPAKTHUYECKUX 3aHATUH, ¢ ucnonb3oBanueM 1K npu nposenennu pac-
4eToB U MojenupoBanus. CamocTosTenbHas padoTa CTyAEHTOB MPOBOIUTCS MOJ PYKOBOJ-
CTBOM IIpernojiaBaTesieid, ¢ OKa3aHUEM KOHCYJIbTALMI W MOMOILU MPU MOATOTOBKE K KOH-
TPOJIbHBIM pa00TaM, BBIMOJHEHUH IOMAIITHUX 3a1aHUM.

DoH/I OLICHOYHBIX CPEICTB

@DOH/J| OLICHOYHBIX CPEJCTB MO JUCIHUILIMHE 00eCleyrBaeT MPOBEPKY OCBOCHUS ILIa-
HUPYEMBIX PE3yJbTaTOB 00y4YeHUs (KOMIIETCHIIMM U WX WHANKATOPOB) MOCPEICTBOM MEpPO-
MPUATHHI TEKYIIETO, pyOEeKHOTO U MTPOMEKYTOUYHOTO KOHTPOJIS TIO TUCIUTIIIUHE.

CBsi3p MexIy (POPMUPYEMBIMUA KOMIETEHITUSIMU U (POpMaMH KOHTPOJIST UX OCBOCHUS
Ipe/ICTaBIICHA B CIEAYIONIEH TaOIuIIe:

Kon v HanMeHOBaHNe UHIUKA-

HanmenoBanue KoHTpoaupye- HanmenoBanue

Ne n/nt TOpa AOCTUKEHUSI KOMIIETEH-
MBIX pa3/ieNoB (TEMbI) i OLIEHOYHOT'O CPEACTBA
BX0/1HOM KOHTPOJIb
. Bormpocsl BXOZHOT0 KOHTPOJIS
1 BxonHoii KOHTpOIIB P g P
(ycTHO)
ATTecTanusl pa3JeNoB, TEKYIUI KOHTPOJIb YCIIEBAEMOCTH

2 OcnoBuble nonsitus u Beposat- | 3-11K-1; V-TIK-1, B-T1K-1 [TpakTuueckas padota 1

HOCTHBIN moxoxa k mozenupo- | 3-I1K-5, V-IIK-5, B-TIK-5 Konrponbnas pabora (3a0u)

BaHuto XTI 3-T11K-7, V-IIK-7 Tect 1 (MUCbMEHHO)




3 HerepmunupoBannbiii noaxon | 3-I1IK-1; V-ITK-1, [TpakTuyeckas pabdora 2
K MmoaenupoBanuio X TII 3-1IK-5, V-IIK-5, B-IIK-5 [TpakTudeckas pabota 3
3-11K-7, Y-I1K-7, B-I1IK-7 Tect 2 (MUCBMEHHO)

[TpomexyTouHas arTecTanus

4 3ader ¢ OIeHKOH 3-1IK-1; V-IIK-1, B-TIK-1 Bormpocs! k 3adery (yCTHO)
3-1IK-5, V-IIK-5, B-TIK-5,
3-11K-7, V-IIK-7, B-TIK-7

OHCHO‘{HBIG CpCACTBa IJIsI BXOOAHOI'O KOHTPOJIA IMPCACTABIIAIOT coboi BOIIPOCHI, KOTO-

pbIe 3aaI0TCs CTYACHTaM B YCTHOM (hopMe.
B kauecTBe OLIEHOYHOI'O CPEACTBA TEKYIIETO KOHTPOJIA MCIOJIBb3YIOTCS BBIITOJHEHHE
MPAKTUYECKUX 3aJaHUM.
B xauecTBe OIIEHOYHOTO CPEACTBA ATTECTALIMU PA3JIENIOB UCMOJbB3YIOTCA TECThI 1 1 2, a
JUISL TPOMEKYTOYHOM aTTECTALMKU IPELYCMOTPEHBI TEOPETUUECKHUE BOIPOCHI.
[To ntoram oOy4eHUs BBICTABIISIETCS 3a4YET C OIEHKOM.
Bonpocsl BXOIHOT0 KOHTPOJISI
. HenpepsiBHast pyHKIMSA.
. [IpousBoanas GpyHKIUSI.
. 'magpomMexaHndeckue mpoueccsl.

. MaccooOMeHHBbIE MPOLIECCHI.

. XMMHUYECKHE TTPOLIECCHI.

. MexaHnueckue npouecchl.

. [leprognyeckue npoueccsl.
9. HenpepbIBHBIE TPOLIECCHI.
10. MaTepuanibHbIi OanaHc.

1
2
3
4. TenoBbIe MPOLIECCHI.
5
6
7
8

ATTectanus paszziena Mo JAUCUUIUIMHE MPOBOAMUTCA B (opMe TecTupoBaHMs. TecT co-
nepxkut ot 10 BorpocoB. Ha Bemonnenue 3ananus otBoautcs 30 munyt. Tect — 310 hopma
KOHTPOJIS, HAaIlpaBJIEHHAs! HA IIPOBEPKY YPOBHS OCBOEHUSI KOHTPOJIMPYEMOTO TEOPETUUECKOTO
Y IIPAKTUYECKOr0 Marepraja Mo AUJAKTUYECKUM €IMHULAM JIHCLHUILIMHBI (TEPMUHOJIOTHYE-
CKHI anmapar, OCHOBHbIE METO/IbI).

Tect Nel (mpumepHbIii BUN)

1. YucneHHble XapakTEPUCTHKU annapaTrypHoro oopMIIeHUs] MOJEIHPYEMOro 00b-
exta. Hanpumep, o0bemM peakTopa, CBOOOJHOE ceUeHHE ammapara ¢ HacaaKoH, yJeiabHas
NOBEPXHOCTh KaTaau3aTropa U T.Il. OTHOCAT K

a) mapaMeTpbl COCTOSIHUS TOTOKOB

0) CTpYKTYpHBIM MapaMeTpam

B) GU3BUKO-XUMHUYECKUM apaMeTpam

I') KOHCTPYKTUBHBIM MTapamMeTpam

2. B xauecTBe BXO/HBIX IEPEMEHHBIX PUHUMAIOT



Bosmymennsa

Bxoarr ‘I’ ‘L ‘|’ Brxoaer
N sy

— —
X = XTC —

P11

Vhpasasaromne Bo3aeficTBHA

a) TeMreparypa, KOJIM4eCcTBO rnepepadaTbiBa€MOro ChIpbs, BIaKHOCTh

0) TerioBasi, a3pOAMHAMHUYECKasl U BJIQKHOCTHASI HATPY3KU

B) TEIUIOBAsl, Fa30Basl U BIIAXKHOCTHAS Harpy3Ka

T') TeMIlepaTypa, KOHIICHTpAIUs, KOJMYEeCTBO TOTOBOTO MIPOYKTa

3. Yro otobpakaet TexHoJornyeckuii oneparop T B JTaHHOM ypaBHEHUU?

Y=T(X, U)

a) oToOpakaeT (PyHKITMOHAILHOE MPOCTPAHCTBO BXOMHBIX MEPEMEHHBIX (X) M Tpo-
CTpaHCTBO nepeMeHHbIX cocTosiHusi camoit @XC (U) B MpOCTPaHCTBO OIEHOK BXOJHBIX
MIEPEMEHHBIX Y

0) oroOpakaeT Hecyiiee B cebe MHPOPMAIHIO O CIIoco0e pelIeHus YpaBHEHUN Ma-
TEMaTUYECKON MOJIETTU

B) OIICHKY BXOISIIUX ITapaMeTPOB

') OTOOpaXkaeT (PyHKIIMOHAILHBIE MPOCTPAHCTBA BXOHBIX TIepeMeHHBIX (X) U MepeMeH-
Hbie cocTostHus camoit GXC (U) B mpoCcTpaHCTBO 3HAUEHUI BHIXOAHBIX MTepeMeHHBIX (Y)

4. MeTojpl aKTUBHOTO TUTAHUPOBAHUS SKCIIEPUMEHTA MO3BOJISIOT.

a) MPOBOJIUTH SKCIEPUMEHT TI0 3apaHee COCTABICHHOMY IUIaHY MPYU MUHUMAIBHBIX 3a-
TpaTax Ha MOJyuYeHHe HEOOXOMMBIX IJaHHBIX 00 N3y4aeMOM OOBEKTE U €r0 ONTUMHU3AIIIO

0) TPOBOUTH DKCIEPUMEHT IO 3apaHee COCTaBICHHOMY IUIAHY MPU MAaKCHMAaJIbHBIX
3aTparax Ha MOJy4YeHHE HEOOXOIUMBIX TaHHBIX 00 U3y4aeMOM OOBEKTE

B) HE TIPOBOJUTH IKCIICPUMEHT

I') MPOBOJNUTH DKCTICPUMEHT 0€3 COCTaBJICHUS TIJIaHa.

5. YTo OTHOCHUTCS K HEJIOCTaTKaM (PU3UYECKOTO MOJIECITUPOBAHUS?

a) IOPOTrOBU3HA MOJIEJICH CIIOKHBIX 00BHEKTOB

0) He y/aeTcsi BU3yaIbHO HaOJII0aTh 32 X0JI0M Mpolecca

B) MCKaXXEHUE CYITHOCTH MPOIIECCa, YTO 3HAYUTEIHHO CHUKAET TOYHOCTh PE3yJIbTa-
TOB PEIICHUS 3a/1a4

I') HaIJISTHOCTD M3YYCHUS SBIICHUN

6. Ha pucyHke npeacrasieHa..

Noonmira | X [ X5 | Y

1 ~11=1 |y
+1| =1 ]
~1+1 |
+1]+1 Vi

4 | ] b

a) MaTpulla IJIAHUPOBAHUS IKCIIEPUMEHTA,;
0) TabsuIIa OIBITOB;

B) MaTpuila NapamMeTPOB;

') MaTpHUIla UHITAJICHITUH.



7. Kakast Mmozienb, OMUCHIBAET MPOLECC, B KOTOPOM 3HAYEHUE BBIXOJHOW BEIMYMHbI
OJIHO3HAYHO OTPEIENACTCS 3HAUCHUEM BXOJIHOW BETUYHHBI?

a) cToxacThu4eckas

0) TMHAMUYEeCKas

B) CTaTH4YeCKas

I') 1eTepPMUHUPOBAHHOU

8. K OCHOBHBIM COCTABJISIFOIIIUM BTOPOM CTYNEHH MEpapXUU XUMUUYECKOTO MPEpHU-
atus (XI1) oTHOCAT:

a) MEXaHUYEeCKHUe, THIPOANHAMUYECKUE U TEIJIOBBIE MTPOLIECCHI

0) cucrteMy opraHW3allMy MPOW3BOACTBA, TUIAHUPOBAHUE 3aITacoB CHIPHS, pean3a-
I[AI0 TOTOBOTO MPOAYKTA

B) OTJIEJICHUSI, KOMIUIEKCHI, arperaThbl

') KHHETUKAa XUMUYECKUX PeaKIuil 1 (a30BbIe EPEXO0/IbI

9. YpaBHeHuUe, KOTOPOE UCTIOIB3YIOTCS ISl OMHUCAHUS OOBEKTOB C PaCIpPE/ICICHHBI-
MU [MapaMeTPaMU Ha3bIBAETCS

a) KOHCYHBIM

0) 0OBbIKHOBEHHOE TU(DPepeHIIMATIBHOE YPAaBHEHHUE

B) A depeHunanbHbIM YPaBHEHUEM B YaCTHBIX MPOU3BOHBIX

I') ypaBHEHHUE TEIJIOBOro OanaHca

10. Ha kakoM u3 3tanoB matemarnueckon moaenn XTIl ocymiectBisieTcss areMaru-
YEeCKOE OIMHUCAHUE MPOIlecca COCTOUT B (hOpMaNTU3aIMK TUTIOTE3?

a) stan 2

0) stan 3

B) oTan 4

r) oTarn 6

Kpurtepuu onieHKH TeCTOBOI0 3aaHus 1:

Ha TectupoBanun BeiHOCUTCA 10 BompocoB. Koan4yecTBO nMpaBUIbHBIX OTBETOB PABHO

KOJIMYECTBY OAJLIOB.
IlIkana oueHuBanus pasaena 1

ATTecTauus pasjaesa MakcuMaJdbHBIH / MUHUMAJIbLHBIHA

Texkymuii KOHTPOJIb YCIIeBAeMOCTH
0aJuJ1 17151 aTTeCTalliK pa3aesia

3aouHas hopma oOydeHHs

30 6amoB /

KonTtpomnsHas padora - 20 6amioB Tecr 1 - 10 6amnoB 24 Gania

Tect Ne2 (opeHTHPOBOYHBIE BOIIPOCHI)
1. Cpennee BpeMs npeObIBaHMS YaCTULl B CUCTEME SIUEEYHON MOJIENIN OIpeeseTcs
o gpopmyiie
a)V=nxVi
0) Vi=1/n
B)T=V/v
r) T=Vi/v




2. Kakum YpaBHCHHEM B MAaTCMAaTUYCCKOM MOJCIHMPOBAHHUUN OIIMCBIBACTCA IICPCHOC

AJeKTpUYecTBa?
: 1 du
2l s
C
6)q =-D 'd&
T
B)q =-1-—

r) c = At/(dx/dt)

3. OTkn0OHEHUE ONBITHOW F-KpuBOHM 2 OT HeabHOW KPUBOM | yKa3pIBaeT Ha Cyllle-
CTBOBAaHUE B aImapare
F(t) = Canlt) P(t) = Coux(t)

0

a) OalmacHOIo MOTOKa

0) 3aCTOMHOI 30HBI

B) 30HBI UJI€AJTLHOTO BBITCCHEHUS

T') 30HbI CMEIICHUS U BBITCCHEHUS

4. K xakoit MoesT OTHOCUTCS JaHHAsI CXeMa arlapara n300pakeHHass Ha pUCYHKe?

“ ‘. (—‘6‘\'

3 vV
X

a) MOJIEJIb MICaJIbHOTO BHITCCHCHUS

0) ogHOmapaMeTpruyecKas MOJCIb

B) MOJIEJIb UJICaIbHOTO IMepEMEITUBAHHMS

I) siYeevHast MOJEIb

5. Kakoit U3 npeaocTaBiIeHHbIX Tpa)uKOB OTHOCHTCS K MOJIEIH HCATBHOIO BBITEC-

Herus npu F(t) = C, (1)



Fit) = Conlt) Fit) = Canft)

Fit) = Canft) A
| Pe — oo
1 |
Pe —>0
0 r =
0 r—
0 7

a) l
6) 2
B) 3

I') HU OJIMH M3 TPaMKOB HE OTHOCUTCS K JAHHON MOJICIIH
6. Ecnu Pe = 0, Dy — “ 10

a) OIM nepexonut B MUII

0) MUB nepexoaut B MUII

B) O/IM nepexoaut B J1JIM

r) OAM nepexoaut 8 M1B

7. Tlpouecc pacmpoCTpaHEHHUs] TEIJIOTHI TOJBKO BCJEJICTBUE JIBIXKCHHS MOJICKYI
Ha3bIBACTCS

a) TEII00OMEHOM

0) KOHBEKITHEH

B) TeIwionepeaaveit

I') TEIJIONPOBOAHOCTD

8. HambonpIias pa3HOCTh TEMIIEpaTyp Ha €AUMHUILY JUTMHBI HAOMIOAAeTCs B HANPaB-
JICHUW HOPMAJIU T K U30TEPMUYECKON TOBEPXHOCTH B TOUKE A, TaK KaK PACCTOSHUE MEXKY
COCEIHUMU U30TepMamMu An Mpu 3TOM

! n

n

Y7\

T

a) 6oJbliie, yeM B Touke B

0) MeHbIIIe, 4YeM B Touke B

B) OJIMHAKOBA

r) O0JBIIIe, YeEM B TOUKE A

9. B ypaBHeHWH, ONMUCKHIBAIOIIEE U3MEHEHNE TEMIEPATyphl ISl TEIJIO0OMEHHUKA B
30HE uaeanbHOro cMemrenus Cp 310



. dT
Ve, ——=1C, (1. -T1).

a) TEIUIOEMKOCTh MTOTOKA

0) KOHIICHTpAI1s BEIECTBA

B) pacxoJ TeIIOHOCHUTEIS

T') CEUYEHUE 30HBI HJICaTLHOTO BHITCCHCHUS

10. B ypaBHEHUU UHTEHCUBHOCTH UCTOYHUKA TETUIOTH K 3T0
VqT = F x K X AT,

a) pa3HOCThH TEIJI00OMEHA

0) koa(ppurmeHT TETUIONIEpETaUN

B) pacxo/1 TeTJIOHOCUTEIS

) KO3(QPUIUEHT TPOJOILHOTO MEPEHOCA TEIIIOThI

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

Vi, (_‘p]» Tex1 V2, (‘p." T2

vi, Cpr, Tu=T,

a) MepeMelMBaHNe-TIEPEMEIINBAHNE
0) cMelIeHNs U BBITECHEHUS
B) NIepeMEIINBaHUE-BBITECHEHUE
I') BBITECHEHHE-BBITECHEHUE
Kpurepuu ouieHKH TeCTOBOIO 3a1aHUA 2:
Ha tectupoBanumn BeiHOCHTCS 10 BompocoB. KonnuecTBO npaBUIIBHBIX OTBETOB PABHO
KOJIMYECTBY OAJLIOB.
IlIkana oueHuBaHus pasaea 2

ATTecTanus pasaeJia MakcnMadbHBIH / MUHAMAJILHBIA

Texkymuii KOHTPOJIb YCIIeBAeMOCTH
0aJ11 VISl aTTeCTALMM pa3jiena

3aounas (Gopma oOydeHHs

[IpakTuyeckas padota 2 - 10 6amioB Teer 2 - 10 6aLIoB 30 Ganos /
[TpakTnueckas pabora 3 - 10 GamoB 24 Ganna

Teopernueckune BONPOCHI HA 3a4eT C OLEHKOM

1.ITonsrtue moaenu. Knaccudukanus moaenei

2.Bunsl monenupoBanus. ®u3ndeckoe MOACIHPOBAHUE

3.Bunbr mogemupoBanusa. MaTeMaTndeckoe MOACITMPOBAHUE

4 Knaccudukarys MaTeEMaTHIECKUX MOJIeTIei

5. IIpuHIUIIEI MATEMATUYECKOTO MOJICTUPOBAHUSI MIPOLIECCOB XMMUYECKOU TEXHOJIOTUH

6.MccnenoBanue XMMHUKO-TEXHOJIOTUYECKUX MPOIECCOB METOIO0M MaTEeMaTHYE€CKOTO
MO/JICTUPOBAHUS



/.boYHBIN IPUHLIUI TOCTpOEHUs MaTeMaTuueckoit moaenu XTTI

8.Knaccugukanus ypaBHeHU MOJIEIH

9.0Ttans! mocTpoeHuss MaTeMatudeckor moaenu X TI1

10.®yukIus ogHON epeMeHHoN. BriOop Buaa u onpezeneHue napaMmeTpoB SMIUPH-
YECKOM 3aBUCUMOCTH

11.dyHKIIMM MHOTUX MEpEMEHHBIX. MHOXECTBEHHAsI pErpeccus

12 Mojenb uaeanbHOro nepeMenmBaHus

13.Mopenp uIeaabHOr0 BEITECHEHMUS

14.Onnonapametpuyeckast M Ppy3uOHHAS MOJIEITb

15.5lueeunas MozeIb

16.KomOuHUpOBaHHBIE MOACTH

17.MaremaTi4eckue MOJIeJId TeII00OMEHHUKOB

18.TemiooOMEHHHK THTIA «TI€pEMENTUBaHUE-TIEPEMEITUBAHNEC)

19.TeniooOMEHHHK THIMA «TI€PEMEITUBAHNE-BHITECHEHUE

20.Termno0OMEHHUK TUTIA «BBITECHEHUE-BBITECHEHUE)

21. Knaccuduxarus peaxiui

22.CKOpOCTh XUMHUYECKON peaKkiinu

23.KuneTnueckue ypaBHEHUs

3auer ¢ OLEHKOW MPOBOJIUTCA B YCTHOM (hopme, MyTeM OTBETa Ha 4 BOIPOCA U3 BbI-
HICTPUBEJICHHOTO MEpeyHs BOMPOCoB. [Ipu 3TOM olieHUBaeTCs MPaBUILHOCTH U MOJIHOTA OT-
BeTa. MakcumanbHbIN 6ain 3a 3adeT — 40 6ammos (10 6amioB 3a Kakaplid BOIIPOC).

IIkaJbl oLleHKH 00pa30BaTeJIbHBIX 10CTHKEHU I

bannbl Onenka
(uToroBoit (06as1 32 OTBET HA TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOM 3auere)
OLIEHKN)
90-100 «3aumeHo» OlLleHKa «OTJIMYHO» BBICTABJISETCS CTYJEHTY, €CIIM OH pac-
«OMIUYUHOY KpBUT BOMPOCH 3adeta Ha 90% u Ooiee, mokasai riryooKHue U
36-40 IpOYHbIe 3HaHUA 1O paszznenaMm MojenupoBaHus XTII. YVue6-
HBIE JIOCTIDKEHUS B CEMECTPOBBINA MEPHOI U PE3YIbTATHI PY-
O€XHOro KOHTPOJISI JIEMOHCTPUPYIOT JOCTAaTOYHYIO CTEIEHb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPHAIIOM
70-89 «3aumeno» OreHKa «XOpOIII0» BBICTABISICTCS CTYACHTY, €CITM OH pac-
«xXopouioy KpbLUT Bonpockl 3auera Ha 70%-89%, nokazan riyOokue 3Ha-
29-35 HUS, HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BONpOC.  YueOHbIe HOCTHKEHHSI B CEMECTPOBBIN MEpPHOI U
pe3yabTaThl pyOeKHOTO KOHTPOJIS JIEMOHCTPUPYIOT JOCTa-
TOYHYIO CTETICHb OBJIAJICHUS IPOTPAMMHBIM MaTEPHAIOM
60-69 «3a4umeno» OreHKa «yJIOBJICTBOPUTEIIBEHO» BBICTABIIACTCS CTYACHTY, €C-
«yoosnemeopumenbHoy | 11 OH oTBeTHI Ha 60% - 69% BompocoB 3ayera, B KOTOPBIX
24-28 MOKa3aJl HEKOTOpPhIe 3HAHUS M0 pas3aenaM MOICIUPOBAHUS
XTII. IIpu 5TOM HE YCBOMI BCEX AETAJIEH, JOIYCKAeT HETOY-
HOCTH, HEJIOCTaTOYHO TMPaBUJIbHBIE (POPMYTUPOBKH, HAPYIIIE-
HUS JIOTMYECKON MOCNIE0BATEIbHOCTH B U3JI0KEHUH MaTepH-
ana.
Menee 60 «He 3a4meHoy OrneHka «HEYAOBJIETBOPUTENILHOY» BBICTABIISIETCS CTYNEHTY,




«Hey0061emeopumenbHoy | KOTOpbI oTBeTH MeHee 60% BOMPOCOB 3aueTa, B KOTOPBIX
MeHee 24 HE TOKa3aJl IIyOOKHe U MPOYHbIC 3HAHMS 110 pa3zeiaM Moje-
nupoBanus XTII.

HToroBast olieHKa BBICTABIISETCS ITyTEM IIEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CleyIolIeH TabIuIIeit:

Ornenka 1o 5-0a/uIbHOM IIKase Lo (e Sl [ Eaensd o Ouenka ECTS
9K3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopoutoy» 75-84 C
70-74 D
3 —«wo » 65-69
(VOOBIEMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUmMeIbHOY Memnee 60 F

YueOHO-MeTOoAN4YecKoe U HHPOPMALIHOHHOE o0ecriedeHre y4eOHOM TN CIMITMHBI
OcHoBHas aUTEpaTypa:
1.I'ymepoB, A. M. MaTtemaTudyeckoe MOAECIMPOBAHNE XUMUKO-TEXHOJIOTMYECKUX TPO-
reccoB : yuebnoe mocobue / A. M. 'ymepoB. — 2-e u3a., nepepad. — Cankr-IletepOypr :
Jlanb, 2014. — 176 c¢. — ISBN 978-5-8114-1533-5. — Tekcrt : s1exTpoHHbI // JlaHb :
3JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/41014 .
2.Camoiinos, H. A. Ilpumeps! u 3agaun 1o Kypcey "MareMaTndeckoe MOJEIUpPOBaHHE

XUMHUKO-TEXHOJOTHYECKUX TporieccoB": yueOHoe mocodue / H. A. CamoinoB. — 3-e usn.,
uctp. U non. — Cankr-IlerepOypr : Jlans, 2013. — 176 c. — ISBN 978-5-8114-1553-3. —
TekcT : onekTpoHHbld / Jlanb : SJIeKTpOHHO-OMOnMoTeuHass cuctema. — URL:

https://e.lanbook.com/book/37356.
JlononHuTeNbHAS IATEPATYPA:

3.3aBapyxun, C. I'. MaremaTudeckoe MOJEITUPOBAHUE XUMHUKO-TEXHOJOTHUECKHIX
MpoILIeCcCOB U armapaToB : yueoHoe nmocooue / C. I'. 3aBapyxun. — 2-e uzn. — HoBocubupck
: HI'TY, 2017. — 86 c¢. — ISBN 978-5-7782-3284-6. — Texkcrt : anexkTpoHHbIi // Jlansp :
3JIEKTPOHHO-O0nOmoTeunas cuctema. — URL: https://e.lanbook.com/book/118478.

4 T'aptman, T. H. MoaennpoBanne XMMHUKO-TEXHOJIOTMUECKUX NpoueccoB. [TpuHIMIBI
NPUMEHEHUS TAKETOB KOMITBIOTEPHON MaTemaTuku : yueoHoe nocodue / T. H. I'aprman, /1.
B. Knymun. — Cankr-IlerepOypr : Jlanb, 2020. — 404 c. — ISBN 978-5-8114-3900-3. —
TekcT : onekTpoHHbIW / JlaHb : SJIeKTpOHHO-OMOnMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/126905.

5.Kazanmera, H. B. MaremaTtudeckoe MojiepoBaHne B MpOTpaMMHBIX makeTax Excel
u MathCad : yue6HO-MeToaMueckoe nocobue / H. B. KazanneBa. — ExatepunOypr : , 2018.
— 99 ¢. — Texkct : anmexTpouHsbIit // Jlanb : snekTpoHHO-OMOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/121397.

6.Happiukun, /[. I'. PaBHOBecus B pactBopax 3nektposutoB. Pacyerst ¢ Mathcad :
yuebHoe nocodue / J[. I'. Hapeimikun, M. A. Ocuna, B. ®@. OukoB. — Cankt-IleTepOypr :
Jlanp, 2018. — 180 c¢. — ISBN 978-5-8114-2913-4. — TekcT : sneKTpoHHbIN // JlaHb :



3JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/101866.
IIporpammHuoe ob0ecnieyenue u UHTEepHET-peCcypChbl:

1. Excel.

2 MathCad.

MarepuajbHO-TEXHUYECKOE O0ecTieuyeHue Y41eOHOM TUCHUTIIMHbBI

JIeKIIMOHHBIE 3aHATUS MPOBOIATCS B CIEHHAIM3UPOBAHHBIX AyAUTOPHSIX, OCHAIIECH-
HBIX MYJIbTUMEAUNHBIM 00OpyAoBaHueM. [IpakTuyeckue 3aHATUSL IPOBOJASTCS B ayAUTOPHU-
X, OCHAIEHHBIX KOMITBIOTEPAMU.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY JIJISl CTY/IEHTOB

1. Yka3anus 115 npoCIyIIMBaHUS JIEKIAN

[lepen Hadamom 3aHATHN BHUMATEIHHO O3HAKOMHUTHLCS C yUY€OHBIM IUTAHOM IMPOBEe-
HUS JIEKIIUN U CIIMCKOM PEKOMEHOBAHHOM JTUTEPATYPHI.

Ilepen mocemieHueM OYEPEIHOU JIEKIMU OCBEXKHUTH B MAMSATH OCHOBHBIE KOHLIETIUU
MPOMIEHHOTO paHee Marepuania. [loaroroBuTh mpu HEOOXOIMMOCTH BOIIPOCHI MPErnoiaBaTe-
mo. He Hago omacaThcesi, 9TO BOIPOCHI MOTYT OBITh MPOCTHIMH.

Ha nekiiuu ocHOBHOE BHUMaHUE CIEAYeT YACIATh HEe (popMynaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COJCPHKAHUIO N3yUa€MbIX BOIIPOCOB, ONIPEACICHUSIM U MOCTAHOBKAM 3a]1a4.

B mporiecce u3ydeHus JIEKIMOHHOTO Kypca HEOOXOAUMO IO BO3MOKHOCTH 4acTO BO3-
BpaIllaThCsl K OCHOBHBIM MOHSTHUSM U METOJaM PEIICHUs 3a/1au (371eChb BO3MOKEH BBIOOPOY-
HBIM KOHTPOJIb 3HAHUM CTYJIeHTOB). JKenareapHo UCIOJIb30BaTh KOHCIIEKTHI JIEKIIUM, B KOTO-
PBIX UCIIOJIB3YETCs MPUHSTAs MPerogaBaTesieM cucTeMa 0003HaYCHUH.

st 6onee moapoOHOTO M3ydeHMs] Kypca cienyeT paboTaTh ¢ PEKOMEHIOBaHHBIMU
JUTEPATyPHBIMU UICTOYHUKAMH Y BHOBb MOSBIISIOMIUMUCS HCTOYHUKAMU.

2. Yka3zaHus U1 y4acTHUsl B IPAKTUYECKUX 3aHATHUSIX.

[lepen BbIMOTHEHUEM MPAKTUUECKUX 33JIaHUIT HEOOXOUMO O3HAKOMUTCSI C OCHOBHBIM
TEOPETUYECKUMU CBEICHUSIMU, MOPSIKOM BBIMOJHEHUS PabOT U MPUMEPOM, OOCYIUTH C
IIPEI0IaBaTeIeM OCHOBHBIE MOMEHTHI.

B npouecce pemeHus 3amgad BECTH JUCKYCCHIO C IIPEINOJAABATEIEM O IPAaBUIBHOCTH
IIPUMEHEHUSI METOJIOB UX pelieHus. 110 BO3MOKHOCTH CaMOCTOSITENIBHO TOBOJIUTH PEIIEHUE
IpeIaraeMbIX 3a7a4 JO OKOHYATEJIbHOTO UTOTA.

B KoHIle mpakTUUECKOTO 3aHSTHS MPU HEOOXOJAMMOCTH BBISICHUTH Y MPEMOJIaBaTes
HesICHbIe BONIPOCHl. OPOpMUTEL BBITIOTHEHHS paOOThl B BUAEC MUCbMEHHOTO OTYETa, B KOTO-
poM 0TOOpa3uTh Ha3BAHUE U 11€JIb Pa0OThI, OCHOBHBIE TEOPETUYECKHUE CBEJICHMS, X0 paOOThI
C OMMCAaHHWEM BCEX 3TANOB U CKPUHILIOTOB U3 MPOTPAMMHBIX MPOJTYKTOB, IIPUBJICKAEMbBIX IS
pemienus 3a1a4. B koHIE 0TYeTa HEOOXOIMMO U3JIOKUTH BHIBOIBI.

[ToaArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

3.YkazaHus JJ1s BBITIOITHEHUSI CAMOCTOSITEIbHON PaOOTHI

[TosnyuuTts y npenogaBaTelis 3alaHUE U CIUCOK PEKOMEHIOBAHHOM JauTepaTypsl. 1U3y-
YEHHE TEOPETUYECKUX BOMPOCOB CIIECAYET MPOBOJIUTH MO BO3MOKHOCTH CAMOCTOSITENILHO, HO
MIPU 3aTPYAHEHUSX 00paIaThCs K MPErnoaBaTelio.



[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Tpu BeIMONHEHNH (GPOHTAIBHBIX 3aJaHUN MO YCMOTPEHHIO TMPEnojaaBaTelis padoTa
MOKET OBITh OIleHEeHa 0e3 MMCbMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIC BOIIPO-
CBI, TIPU YCIIOBUU aKTUBHOM CAMOCTOSITEIIBHON PabOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanyeckue peKOMEHAAUN IJIsl IpenoaaBaTeaen

1. Ykazanus 1 npoBeAeHUs JIEKIUN

Ha nepBoit BBOJHOM JeKIMU clenaTh o0 0030p coliepKaHus Kypca U OTMETUTH
HOBBIE METOJIBI M MOJXO/bI K PEIUICHUIO 3371a4, pACCMAaTPUBAEMBIX B KypCe, TOBECTH JI0 CTY-
JIEHTOB TpeOOBaHUs Ka(eapbl, OTBETUTh HAa BOIIPOCHI.

[Ipu moATOTOBKE K JICKITMOHHBIM 3aHATHSIM HEOOXOAMMO TPOIYyMaTh IJIaH €ro ImpoBe-
JICHUS, COAEPKAHUE BCTYIIUTEIBHONW, OCHOBHOM M 3aKIIOUYUTEILHONW YaCTH JICKIIMHU, O3HAKO-
MUTBCSI ¢ HOBUHKAMHU Y4E€OHON M METOAMYECKON JIUTEpaTyphl, MyOIUKAIIUIMH TIEPHUOTUIC-
CKOM ME€YaTH Mo TEME JEKIMOHHOIrO 3aHsaTus. [lepen u3nokeHneM TEKyIIero JCKIUOHHOTO
Marepuajia HallOMHUTh 00 OCHOBHBIX HTOTaX, JOCTHUTHYTHIX Ha MpeAblayImuXx Jekiusax. C
ATOM WENBI0 33/1aTh HECKOJIbKO BOINPOCOB ayJUTOPUU U OCYIIECTBUTH BBIOOPOUYHBIN KOH-
TPOJIb 3HAHUS CTYAECHTOB.

B xoze NeKIMOHHOTO 3aHSATUS MPENoJaBaTesib JOHKEH Ha3BaTh TEMY, YUeOHBIE BO-
MPOCHI, 03HAKOMUTH CTYJICHTOB C NEPEYHEM OCHOBHOM M JIONOJHUTEIBHON JIUTEPATYPHI IO
TeMe 3aHsATUs. PackpeiBas coaepkaHue ydeOHBIX BOIIPOCOB, aKI[EHTUPOBATh BHUMAHHUE CTY-
JICHTOB Ha OCHOBHBIX KAaTETOPHUAX, SBJICHUSAX U MPOIeccax, OCOOEHHOCTIX MX MPOTEKAHMS.
PackppiBaTh CyIIHOCTh M COJEPKAHUE PA3JIUYHBIX TOUYECK 3PCHUS M HAYYHBIX MOAXOJO0B K
0OBSICHEHUIO TEX VI UHBIX SBJICHUI U TIPOIIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3UIIUIO MO CIIOPHBIM TEope-
THYeCKUM BompocaM. [IpuBoguTh mpuMepsl. 3agaBaTh MO XOJy H3JIO0XKEHHS JEKIMOHHOTO
MaTtepuajia pUTOpUUYECKUEe BOMIPOCHl U CAaMOMY JlaBaTh HA HUX OTBET. JTO CIOCOOCTBYET aK-
TUBHU3AIMA MBICIUTEIIBHOU JESITEIIBHOCTH CTY/ICHTOB, MOBBIIICHUIO UX BHUMAHUSA U UHTEPE-
ca K maTepuaiy JIeKIuu, ee coaepkanuto. IIpernogaBarens TOMKEH PYKOBOAUTH pabOTOM
CTYJICHTOB II0 KOHCIIEKTHPOBAHMIO JICKIIMOHHOTO MaTepHuaja, MOJYepKUBATh HEOOXOIH-
MOCTb OTPaKCHHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUM M3ydaeMOU TEMbI, 0CO00 BBIJICIISS,
KaTeropuaabHbIM amnmapar. B 3akIioudTeNbHONW 4YacTH JIEKIUU HEOO0XOIUMO CPOpMYTUpPO-
BaTh OOIIME BBIBOJIBI IO TEME, PACKPBIBAIOIIKNE COJAEPKaHUE BCEX BOMPOCOB, MOCTABICHHBIX
B jiekiuu. OOBSIBUTH IJIaH OYEPETHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KPaTKUE PEKOMEH 1a-
IIUU TI0 TIOJITOTOBKE CTYICHTOB K BBHITIOJIHEHUIO Pa0OTHI.

Ha mocnenneit nexmuu yaenutsh BpeMs il 0030pa HanOoJiee BaXKHBIX TMOJIOKEHUH,
PaCCMOTPEHHBIX B KypCE.

2. Yka3zaHus 1Jis NPOBEICHUS IPAKTUUECKUX 3aHSITUI

YeTko 0003HAYUTH TEMY MTPAKTUUECKONU PabOTHI.

OOCyanTh OCHOBHBIC MOHSTHS, CBS3aHHBIE C TEMOU MPAKTUYECKUX 3aJIaHUM, MOPSIOK
BBITIOJTHEHUS PabOThI, MPOrpaMMHBIE TTPOYKTHI, UCIOIB3yEMbIE ISl PEIIEHUS MOCTaBJICH-



HBIX 3a/1a4.

B npouiecce BbImonmHEeHUsT pabOThI ClIEAyeT MOCTOSSHHO OOIIATHCS CO CTYAEHTaMH, He
JOIYyCKast IO BO3MOXKHOCTH UX HENPABUJIbHBIX JEUCTBHM.

TpeboBatb, YTOOBI PE3yAbTATHl BHIMOJIHEHUS MPAKTUYECKOU pabOThl ObUTH OhopMmIe-
HbI B Buae otdyera B WOrd ¢ mo0aBiieHHeM CKPHHIIOTOB U3 MAaTEMAaTHYECKOTO I TaOJIi4-
HOT'O pElaKTopa.

[Ipu npueme 3adeTa 1o paboTe MPOBEPSATh HATMUUE CAMOCTOSITENILHBIX BBIBOJIOB O TIPOJIE-
JaHHOH paboTe, a TaKXKe TOTOBHOCTh CTYJIEHTOB MOSICHUTh BECH X0/ ITPOJICIIAHHON pabOTHI.

3.Yka3zaHus Mo KOHTPOJIIO CaMOCTOSATEIHHON pabOTHI CTYJCHTOB

[To ycMOTpeHHIO IpenoaBaTess 3aJaHue Ha CaMOCTOATEIbHYI0 paboTy MOXET OBbITh
WHIMBHUIYaJIbHBIM WU (POHTAIBHBIM.

[Ipu ucnosib30BaHUM MHAUBUAYAJIBHBIX 33JaHUI TPeOOBATh OT CTYAEHTa MUChMEHHBII
OTYeT O IpOoAeaHHON padoTe.

[Ipu nmpumeHeHnn (GpOHTANBHBIX 33JJaHUI BECTU KOJUIEKTUBHBIE 00OCYXJIEHUS CO CTY-
JIEHTaMU OCHOBHBIX TEOPETUYECKUX ITOJIOKEHUN.

C uenpro KOHTPOJISI KAYECTBA BBINOJHEHUS CAMOCTOSITENbHOW paboThl TpeOOBATh MH-
JUBUTyaJIbHBIE OTYETHI (IOMYCTUMO BMECTO MHCHBMEHHOIO OTYETa MPUMEHSATHh WHIWBHIY-
aJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

IIporpamma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM IIJIAHOM OCHOBHOHM 00pa30BaTEeIbHOM MPOTrpaMMBbl 10 HAIPABJIECHUIO IOJATOTOBKHU
18.03.01 «XumMudeckast TEXHOJIOTHS.

Pabouyro nmporpamMmmy coctaBmil Y A noueHt, Ilecrosa E. /1.
”5/ ) npodeccop, buprokos B.I1.
PereHseHr et nouent, 3yoosa H.I'.

[Iporpamma ogoOpena Ha 3acenanun Y MKH 18.03.01 «XumMuueckasi TEXHOJOTHS» OT
15.11.2021 roma, mpotokon Ne 2.
e
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[Ipencenarens yueOHO-METOUYECKON KOMUCCUH v Yepuosa H.M.



