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Ieab ocBOCHUST UCHUILIMHBI

[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-
YECKOT'0 MOJICIIMPOBAHMUSL.

3a1auu n3y4eHUs AUCLUIUIMHBIL

- U3Y4YUTh U OCBOUTH METOJBI IOCTPOCHUS CTaTUYECKUX U JUHAMUYECKUX MaTeMaTH-
YECKUX MOJENIEH XUMHUKO-TEXHOJIOTMYECKUX IPOLECCOB, B TOM YHCIIE METOAAMHU PErPeECCH-
OHHOTO aHaJIn3a,

- IPUMEHATh METOJbl MATEMATUYECKOTO AHAIN3a U MOJEIIMPOBAHMS, TEOPETUUECKOTO
Y DKCIIEPUMEHTAIIBHOIO MCCIIEIOBAHUS;

- 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-
BAHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIIOBY.

MecTto qucuumiuHbl B cTpykrype OOII BO

[lepeyeHb NUCUUIIINH, YCBOCHUE KOTOPBIX HEOOXOAUMO JIJIsl U3yUYEHUH JaHHOU IuCIU-
el Maremartuka, @usnka, Mapopmaruka, OOumit Kype XUMUM, AHATUTHYECKAsT XUMUS,
HoBble MHpOpManMOHHBIE TEXHOJOTMM B MpodecCHOHaIbHOU nearenbHocTH, [Ipouecchl u
anmnapaTbl XAMUYECKOW TEXHOJIOTMH. B pe3ynbrare u3ydeHus 3TUX IUCUUIUIMH 00yYaronrecs
JOJDKHBI 3HATh OCHOBHBIE 3aKOHOMEPHOCTH €CTECTBEHHO - HAYYHBIX JUCUUIUIMH, 3HaTb U
OPUMEHSATh METOJIbl MaTeMaTUYEeCKOro aHalin3a, Teopuu AupdepeHLranbHbIX ypaBHEHUH,
OCHOBBI KHHETHKN XUMUYECKUX PEAKLNii, 3aKOHOMEPHOCTH MacCo- U TEILIONEPEHOCA.

OcBoenue nucuumHbl «MoIenupoBaHe XUMHUKO-TEXHOJIOTUYECKUX IIPOLIECCOB» B
NOCJIEAYIOIEM HEOOXOAUMO TMpH NPOXOKIECHUU MPOU3BOACTBEHHON (MPEAAUILIIOMHON )
IIPAKTUKH, & TAKXKE B paMKax [ '0Cy1apcTBEHHON UTOTOBOM aTTECTALUU.

O060011IeHHBIE TPYAOBBIE (DYHKIIMH, KOTOPhIE CMOKET MOJHOCTHIO WM YACTUYHO MPO-
JEMOHCTPUPOBAThH CTYJEHT MPU OCBOCHUU AAHHOW AUCIUIUIMHBI B COOTBETCTBUU C Mpodec-
CHOHAIBHBIM cTaHgapToM 26.001:

-A/01.6. TlpoBenenue ananusa ChIphs, MOIy(HaOPUKATOB U TOTOBOM MPOIYKIIMH TPO-
W3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepuanos (ITK-5, ITK-7);

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

- A/03.6. BeisiBieHHE ¥ aHATIM3 IPUYUH Opaka/HecooTBeTcTBYoMIeH nmpoaykimu (I1K-5);

- A/06.6. Pa3paboTka MpemyioKeHH MO KOMIUIEKCHOMY HMCIOJIb30BAaHUIO ChIPbSl U
yTHIM3AIHMKA 0TX00B npou3BoacTia (ITK-7);



- A/07.6. TlpoBeneHue UCIBITAaHUI HOBBIX 00pa3lOB MPOAYKIIMH, pa3pabOTKa TEXHU-

gyeckon qokymenraruu (ITK-1);
- B/04.6. TloarotoBka mpoBeAeHUsT KOMILIEKCHOTO KOHTpOJIst poayknuu (I1K-5).

Komnerennum o0yuyamwuerocsi, (popmupyembie B pe3yJbTarTe

OCBOEHUSI IV CHUTLTUHBI
B nporniecce ocBoeHusi TaHHOW TUCHUIUIMHBL Y CTyAeHTa (OPMHUPYIOTCS CIEIyIOUIUe

KOMIICTCHIIUN
— podecCHOHATBHbBIE

Konx xom-

S HanmeHoBaHMe KOMIIETEHIMU WNHaukaTophl 1OCTUKEHUS KOMITETEHLIUH

IK-1 criocoOeH 1anupoBarh u npo- | 3-I1K-1 3HaTe mpuMeHeHHEe METOJ0B MaTeMaTHYEeCKOTO
BOAUTH (PM3MYECKUE U XHUMHU- | aHAJINW3a, MOJEIMPOBAHUS U TEOPETUUECKUX OCHOB IS
YecKHe OSKCIEPUMEHTHI, MPO- | MPOBEACHUS HAYYHO-UCCIEI0BATENLCKUX PAOOT U HUCIBITA-
BOJUTH 00pabOTKy UX pe3yJib- | HUM
TaTOB U olleHuBaTh norpeurHo- | Y-IIK-1 YMeTp BBINONHATH (QU3MYECKHE U XUMHUYECKHE
CTH, BBIIBUTAaTh THUIIOTE3bl H | IKCIEPUMEHTAJIbHBIE pabOTHI, MPOBOAUT 0000IIEHHE U 00-
yCTaHABIMBaTh TPaHUIBl HX | pabOTKy MX pPe3yabTaTOB, OLEHUBAET MOTPEUIHOCTH, BHI-
IPUMEHEHHUS, NPUMEHSATh Me- | ABUTAeT T'MIOTE3bl M YCTaHABJIMBAET I'PAHULBI UX IpPUMeE-
TOABl MAaTEMaTUYECKOIO aHa- | HEHHs
nu3a U monenupoBaHusi, teo- | B-IIK-1 Bnagerp meTomamMu MmoOAroTOBKH METOIUYECKOTO
PETHUECKOTO U JKCIEPUMEH- | PYKOBOJACTBA MO MPOBEACHHUIO (DU3HUECKUX U XUMHUYECKHX
TaJIbHOI'O UCCIIEIOBAHUS SKCIIEPUMEHTOB U HAYYHO-UCCIIEJIOBATEIbCKUX padboOT

ITK-5 crocoben mnpumeHsaTh aHanu- | 3-IIK-5 3nare ananuTudeckue W 4HMCICHHBIE METOIBI pe-
TUYECKUE M YHCJIEHHbIE METO- | LIEHHs 33Jay IO COCTaBJIEHHUIO JIOKAJbHBIX TEXHUYECKHX
Ibl PEIICHUs IIOCTABJIEHHBIX | JOKYMEHTOB U HUCIOJIb3YET MAKEThl IPUKIAIHBIX IPOrpaMM
3a/1a4, HCIIOJIB30BaTh COBpeE- | Ul pacyeTa napamMeTpoB TEXHOJIOIMYECKOro Mporecca
MEHHBIE unpopmanuonusie | Y-IIK-5 YMmeTh NpUMEHSTh NPUKIATHBIE TPOrpaMMHBIC
TEXHOJIOTHH, IPOBOAUTH 00pa- | cpescTBa AJisl MOCTPOEHUs TpaduKOB, AUarpaMM, TaOIHIl U
00TKy MH(OpPMAIMK C UCHOJb- | IPOBOAUT UX aHAIM3
30BaHHEM MNpUKIagHbIX Tpo- | B-IIK-5 Bianers HaBbIkaMu MCIIOB30BaHUS CETEBBIX KOM-
IPaMMHBIX ~ CPEJICTB  Cdephl | MbIOTEPHBIX TEXHOJOTHH M 0a3 AAHHBIX HPU HPOBEIECHUU
npoecCuOHANBHOM  JIesTelNb- | UCIBITAHUN ChIPbsI, MOIY(HaOpUKaTOB U TOTOBOM HPOAYK-
HOCTH, HCIIOJIb30BAaTh CETEBBIE | LIUU
KOMIIBIOTEpPHBIE TEXHOJIOTUU U
0a3bl JaHHBIX B CBOEH mpodec-
CHOHAJILHOM 00JIaCTH, IAKETHI
NPUKIAIHBIX TMPOrpaMM JJis
pacuera TEXHOJIOTMYECKUX Ia-
pameTpoB

IK-7 cnocoben mnpuHuUMarh KoH- | 3-IIK-7 3HaTh TEXHOIOrMM U CHCTEMBI 3KOJOTHYECKOIO

KpPETHBIE TEXHUYECKHE pelle-
HUS TIpU pa3paboTKe TEXHOJIO-
TMYECKUX TPOLECCOB, BHIOU-
paThb TEXHUYECKHE CpEICTBA U
TEXHOJIOTUM C YYE€TOM 3KOJIO-
THYECKHUX HOC.]'IG)ICTBI/Iﬁ nux
IPUMEHEHHUS

MEHEI)KMEHTA TIPU MTPOBEACHUH UCIIBITAHUN C UCIIOJIb30Ba-
HHEM TEXHUYECKUX CPEIICTB

V-TIK-7 YMmeTh BBINOIHATH pabOTHI 1O cOOPY M HaAKOILIe-
HUIO JAaHHBIX NPHU pa3pabOTKe TEXHOIOTHUECKUX MPOIIECCOB
B-IIK-7 Brnagetp HaBbIKaMH BBIOOpa  TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMH C YYE€TOM JKOJOTMYECKHX IO-
CIEACTBUM UX NPUMEHEHMS IS IMOATOTOBKH IPOEKTA ILIa-
Ha MEpOIPHUATHN O HCMHOJBb30BAHUIO CHIPbS B JOMOJHU-
TEJIbHBIX ITPOU3BOJICTBEHHBIX LEIAX




3az[atm BOCIIHTAHHUS, P€Aa/IN3yEMbIC B pPaMKaX 0CBOCHMUA JTUCIUILINHDBI

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 IPYIIOBBIX 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 MpPaK-
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 KU3HH
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 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 TEXHOJIOTUI
JUIsl pEeUICHHUs] KOMMYHH-
KaTUBHBIX M II03HaBa-
TENbHBIX 3a/lad CTYIEH-
TaMH.

CrtpykTypa u coaepkaHue y4eOHOU IMCIUTITHHBI

JucrumnHa npenojaeTcs: CTyneHTaMm B 8-oM cemectpe. O01Iast Tpya0eMKOCTh JHC-

IUIUIMHEI cocTaBideT 4 3aueTHBIX equHUNEL, 144 ak. gaca.




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

1-5

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

1-5




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

1-5

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

1-5

MonenupoBaHue TeIJI000MEHHUKA TUIIA «TpyOa B Tpyoe»

4

1-5

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

1-5

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

1-5




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 1-5
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 1-5
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) IPOBECTH aHaJIM3 3HAYMMOCTH TMOJYYEHHBIX KOA()(UIIMEHTOB MOJETU Ha 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 BHIBOJIBL. MIMeeT 3HaHMsI OCHOBHOTO MaTepHaia, 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, pyOeKHOTO U MTPOMEKYTOUHOTO 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 mozaenupoBanuio XTII 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 aTTecTalus

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 /

KonTtponsHas pabora - 20 6amios Tecr 1 - 10 6amnoB 24 Gania

Tect Ne2 (opeHTHPOBOYHBIE BOIIPOCHI)
1. Cpennee BpeMs npeObIBaHMS YaCTULl B CUCTEME SIUEEYHON MOJIENIN OIpeeseTcs
o gopmyiie
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 HeabHOM KpHBOM 1 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 UJI€aIbHOTO BHITECHEHUS

0) ogHOmapaMeTpuyecKas MOACIb

B) MOJICJIb U€AJIBHOTO TIepeMEITUBaHs

I) siYeevHast MOJEIb

5. Kako#t u3 npenoctaBieHHbIX TpauKOB OTHOCUTCS K MOJIEIU HACATbHOTO BHITEC-

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 MOJCIIH
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') TEIJIONPOBOAHOCTh

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) OOJBIIIE, YEM 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 UHTEHCUBHOCTU UCTOYHHUKA TeIOTHI 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) MepeMelBaHNe-TIEPEMEINBAHNE
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 pasaesa 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

Teopernueckue 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. IIpuHIUTIEI MATEMATUYECKOTO MOJISTUPOBAHUS MPOIIECCOB XUMUYECKON TEXHOJIOTUU

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



/.boYHBIN IPUHLIUI TOCTpOEHUs MaTeMaTuueckoit moaenu XTTI

8.Knaccugukanus ypaBHeHU MOJIEIH

9.0Ttans! mocTpoeHus MareMarudeckor moaenu X 11

10.®yukIus ogHON nepeMeHHON. BriOop BHIa U onpeeneHue mapaMmeTpoB dSMIUPH-
YECKOM 3aBUCUMOCTH

11.dyHKIIMM MHOTUX MEpEMEHHBIX. MHOXECTBEHHAsI pErpeccus

12 Mojenb uaeanbHOro nepeMenmBaHus

13.Mopenp uIeaabHOr0 BEITECHEHMUS

14.OnnonapameTpuyeckas Auy3uoHHas MOIETh

15.5lueeunas MozeIb

16.KomOuHUpOBaHHBIE MOICTH

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 6ammoB (10 6amioB 3a Kakaplid BOIIPOC).

IIkaJbl oLeHKH 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 3adera Ha 90% u Ooiee, mokasai riry0oKue 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, €CIM 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 POTPaMMHBIM MaTEPHUATIOM
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 AETAJEH, JOIYCKAeT HETOY-
HOCTH, HEJIOCTaTOYHO TMPaBUJIbHBIE (POPMYTUPOBKH, HAPYIIIE-
HUS JIOTMYECKON MOCNIE0BATEIbHOCTH B U3JI0KEHUH MaTepH-
ana.
Menee 60 «He 3a4meHoy OrneHka «HEYAOBJIETBOPUTENILHOY» BBICTABIISIETCS CTYNEHTY,




«Hey0061emeopumenbHoy | KOTOpbId oTBeTH MeHee 60% BOMPOCOB 3auyeTa, 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 clenyrollei Tabiuieit:

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-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecriedyeHne
Y4eOHOM JUCHMITUHBI
OcHOBHas nuTEparypa:

1.I'ymepoB, A. M. MaTtemaTuiueckoe MOAECIUPOBAHUE XUMUKO-TEXHOJIOTMYECKUX TPO-
1eccoB : yuebHoe nocobue / A. M. I'ymepoB. — 2-¢ u3j., nepepad. — Cankrt-IletepOypr :
Jlanw, 2014. — 176 c. — ISBN 978-5-8114-1533-5. — TekcT : snexkTpoHHbiii // Jlanp :
3JIEKTPOHHO-OnOmoTeuynas cuctema. — URL: https://e.lanbook.com/book/41014 .

2.Camoiinios, H. A. TlpumMeps! u 3agaun 1o Kypcy "MaremMarndeckoe MOJCITHPOBAHUEC

XUMHKO-TEXHOJIOTHYECKHX TporeccoB": yueOHoe nocodue / H. A. Camoiinos. — 3-e u3f.,
uctp. 1 non. — Cankr-IlerepOypr : Jlans, 2013. — 176 ¢. — ISBN 978-5-8114-1553-3. —
TekcT : onekTpoHHbld / JlaHb : SJIeKTpOHHO-OMOnMoTeuHass cuctema. — URL:

https://e.lanbook.com/book/37356.
JlononHuTENbHAS TUTEPATYpA:

3.3aBapyxun, C. I'. Martemaruueckoe MOJEIMPOBAHUE XHMHUKO-TEXHOJIOIHMUECKUX
TIPOIIECCOB U armapaToB : yueOHoe mocobdue / C. I'. 3aBapyxun. — 2-¢ u3n. — HoBocubupck
: HI'TY, 2017. — 86 c¢. — ISBN 978-5-7782-3284-6. — Texkcrt : a5ekTpoHHbIH // JlaHb :
aeKTpoHHO-O0nOMoTeyHas cucrema. — URL: https://e.lanbook.com/book/118478.

4 T'aptman, T. H. MoaennpoBanre XMMHUKO-TEXHOJIOTMUECKUX MPoueccoB. [IpuHIMIbI
MPUMEHEHUS TTAaKeTOB KOMITBIOTEpHON MaTemaTuku : yueoHoe mocodue / T. H. INaprman, /.
B. Knymmn. — Cankr-IlerepOypr : Jlanp, 2020. — 404 c¢. — ISBN 978-5-8114-3900-3. —
Texcr : onexktponHslid /  Jlaub : SJIeKTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/126905.

5.Hapemukun, J[. I'. PaBHOBecHst B pacTBopax 3J€KTPOJIUTOB : yueOHoe mocodue / 1.
I'. Happimikus, M. A. Ocuna, B. @. OukoB. — Cankrt-IlerepOypr : Jlansb, 2018. — 180 ¢. —
ISBN 978-5-8114-2913-4. — TekcT : 31eKTpOoHHBIN // JlaHb : 37EeKTpOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/101866.



IIporpammHoe o0ecnieduenue u MHTEepHET-pecypcehI:

[Ipouecc peanuszanuu 00pa3oBaTEIbHON MpPOrpamMmbl Mo AuciUILinHe «Moaenupo-
BaHUE XMMUKO-TEXHOJIOTUYECKUX TMPOIECCOB» B COOTBETCTBUM ¢ TpeboBanusimu OC
HUAY MU®DU obecrieueH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOTPAMMHOTO
oOecIieueHus;

MartepHaJIbHO-TEXHHYECKOe o0ecnedyeHne y4eOHOM JUCIUIIIMHBI
JIeKIMOHHBIE 3aHATHS IMPOBOIATCA B CIEHHUAIU3HPOBAHHBIX AyIJUTOPHUAX, OCHAIICH-
HBIX MYJBTUMEAUMHBIM 00OpynoBaHueM. [IpakTuueckue 3aHITHS MPOBOISATCS B ayAUTOPH-
SIX, OCHAILEHHBIX KOMITBIOTEPAMH.

YueOHO-MeToAN4YeCKHEe PEKOMEHIAlMHU ISl CTY/JICHTOB

1. Yka3zanus 115 mpoCIyIIMBaHUS JEKIHMA

[lepen Havamom 3aHATHII BHUMATEIHHO O3HAKOMHUTHLCS C yU4€OHBIM IUIAHOM IpOBEe-
HUS JICKIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

[lepen mocemieHueM OuYepeIHOMN JIEKIIMA OCBEXKUTHb B MaMSTH OCHOBHbBIC KOHIETIIMU
MpoiiIecHHOTO paHee MaTepuaina. [oaroToBUThH npyu HEOOXOAMMOCTH BOMPOCHI MpEIojaBarte-
mo. He Hafgo onacaThcsl, 4TO BOIPOCHI MOTYT OBITh POCTBIMH.

Ha nekiiuu ocHOBHOE BHUMaHUE CIEAYeT YACIATh HEe (popMynaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COAECPIKAHUIO U3yYaeMbIX BOIIPOCOB, ONIPEACIICHUSM U MOCTAHOBKAM 3a/ady.

B nporniecce u3yueHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH 4acTO BO3-
BpaIIaThCsl K OCHOBHBIM MOHATHIM U METOJAaM PEIIeHHs 3a7a4 (371eCh BO3MOXKEH BHIOOPOU-
HBIM KOHTPOJIb 3HAHUM CTYJeHTOB). JKenarenpHo UCTIOJIb30BaTh KOHCIIEKTHI JIEKIIUM, B KOTO-
PBIX HUCTOJIB3YETCs MIPUHSTAs IpenoaaBaTeseM cucteMa 0003HaueHUH.

Jns Gosee moApoOHOTO M3Yy4EeHUs Kypca cieAyeT paboTaTh C PEKOMEHJIOBaHHBIMU
JUTEPATyPHBIMU UICTOUHUKAMH U BHOBb MOSBIISIOMIUMUCS UCTOYHUKAMU.

2. YKa3zaHus ISl y4acTHUs B MPAKTUYECKUX 3aHATUSIX.

[lepen BhIMOTHEHUEM MTPAKTUYECKUX 33JIaHUNA HEOOXOAMMO O3HAKOMHUTCSI C OCHOBHBIM
TEOPETUUECKUMH CBEJACHUSMHU, TOPAIKOM BBITIOJIHEHHSI pabOT U MPUMEPOM, OOCYIUTH C
MpenoaaBaTesieM OCHOBHbBIE MOMEHTBI.

B npornecce perieHus 3aiad BECTH JUCKYCCHIO C TpernojaBareiieM O MPaBUILHOCTH
MIPUMEHEHUSI METOA0B UX perieHus. 110 BO3MOKHOCTH CaMOCTOSITENIbHO JIOBOJIUTH PEIICHUE
npejyiaraéMbIX 3aj1a4 J10 OKOHYaTEILHOTO UTOTA.

B KkOHIle PaKTUYECKOTO 3aHATUS MPU HEOOXOIMMOCTH BBISICHUTH y TPETOIaBaTeNs
HesicHbIe BONPOChl. OOpMUTH BBHIMOTHEHUSI PabOTHI B BUJIE TMCHBMEHHOTO OTYETa, B KOTO-
poM 0ToOpa3uTh Ha3BaHUE U 11€JIh pa0OTHI, OCHOBHBIE TEOPETUIECKUE CBEJICHUS, X0 PAOOTHI
C OIMKMCAHUEM BCEX ATANOB U CKPUHILOTOB U3 MPOTPAMMHBIX MPOIYKTOB, MPUBIEKAEMBIX JJIs
peteHus 3a7a4. B KoHIle oTueTa HEOOXOAUMO U3JI0KUTH BHIBOJIBI.

[ToaroToBUTHL OTBETHI HA KOHTPOJIHHBIE BOTIPOCHI.

3.YKazaHus JJ1s1 BBITIOJTHEHUS CAaMOCTOSITEIbHON paOOThI



[TonyunTs y npenogaBarels 3aaHue U CIIMCOK PEKOMEHAOBAHHOM JuTeparypsl. M3y-
YEHHE TEOPETUYECKUX BOMPOCOB CIECAYET MPOBOJAUTH MO BO3MOKHOCTH CaAMOCTOSITENILHO, HO
IIPY 3aTPYTHEHUSX 00pamIaThCs K MPErnoaBaTelio.

[ToArOTOBUTH MUCHMEHHBIN OTYET O MIPOJICTAaHHOU padoTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 33JaHUN 1O YCMOTPEHHIO IpernojaaBaTess padoTa
MO>KET OBbITh OlleHEHa 0e3 MMCbMEHHOI0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPO-
CBI, [IPU YCIIOBUU aKTUBHOU CAMOCTOSITEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

MeToanyeckue peKOMeHAalUM IS NpenojaBaresiei

1. Yka3anus qis npoBeAeHUs JICKIUN

Ha nepBoii BBOAHOM JIEKIIMM CAENATh OOUIMH 0030p COAEp>KaHMs Kypca U OTMETUTh
HOBBIE METOJIBI U TIOJXO/IbI K PEIICHUIO 3a/1a4, PACCMaTPUBAEMBIX B Kypce, TIOBECTH JI0 CTY-
JEHTOB TpeOoBaHUs Kadeapbl, OTBETUTh Ha BOIPOCHI.

[Ipu mOoArOTOBKE K JEKIMOHHBIM 3aHITUSIM HEOOXOAMMO MPOIyMaTh IUIaH €ro IpoBe-
JI€HUs1, COJEPKaHUE BCTYNUTEIbHOM, OCHOBHOM M 3aKJIFOUUTEIbHON YacTy JIEKIUHU, O3HAKO-
MUTBCS C HOBUHKAMH Y4E€OHOM M METOAMYECKOW JIUTEepaTyphl, MyOIUKaIUIMH EPHUOINYE-
CKOH IeYyaTu MO TeMe JIEKIIMOHHOIrO 3aHATUd. llepen u3nokeHruemM TEKyIIero JeKIUOHHOTO
MaTepuaia HallOMHUTh 00 OCHOBHBIX MTOraxX, JOCTUTHYTBIX Ha MHpenplaymux jexkuusx. C
ATOM LENbI0 33JaTh HECKOJIBKO BOIPOCOB ayJUTOPUH M OCYILECTBUTH BBIOOPOYHBIA KOH-
TPOJIb 3HAHMSI CTYJECHTOB.

B Xxone neKunMoHHOro 3aHATUS MpEenojiaBaTeib JOJDKEH Ha3BaThb TEMY, YUeOHbIE BO-
IIPOCHI, O3HAKOMUTH CTYAECHTOB C MEPEYHEM OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYphI MO
TeMe 3aHATHs. PackpbiBas conepxkaHue yueOHbIX BOIIPOCOB, aKLIIEHTUPOBATh BHUMAHUE CTY-
JIEHTOB Ha OCHOBHBIX KaTErOpHsX, SIBJECHUSAX U IpolieccaX, 0COOCHHOCTSIX UX MPOTEKAHUS.
PackpbIBaTh CYIIHOCTh U COJIEpKaHUE PA3JIMYHBIX TOUEK 3PEHMS] M HAYYHBIX MOJIXOJOB K
OOBSICHEHUIO T€X WM UHBIX SIBJICHUN U MPOLIECCOB.

CrnenyeT apryMeHTHPOBAaHO 00OOCHOBATh COOCTBEHHYIO MO3UIUIO MO CIOPHBIM TeOpe-
TUYECKUM BorpocaM. IIpuBoauTh npumepsl. 3aiaBaTh MO XOAY H3JIOKEHUS JEKLHOHHOTO
MaTepuasa pUTOpUYECKHUE BOIIPOCH U CaMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aK-
TUBHM3AL[UU MBICITUTEIBHON JI€ATEIbHOCTH CTYIE€HTOB, MOBBIIIEHUIO X BHUMAHUS U UHTEpE-
ca K Marepuaiy JEKUuu, ee couepxkaHuto. [IpenogaBarens AOMKEH PYKOBOIUTH pabOTOit
CTYJICHTOB IO KOHCHEKTHPOBAHUIO JIEKUIMOHHOTO MaTepualia, MOJYEPKUBATH HEOOXOAU-
MOCTb OTPa)KEHMsI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN M3ydaeMoil TeMbl, 0CO00 BbIAEIS,
KaTeropuabHbIN anmapar. B 3akmounTenbHON YacTh JEKIUU HEeoOXOoAuMo cPopMyInpo-
BaTh 00ILIME BBHIBOJBI [0 TEME, PACKPHIBAIOLINE COJIEPKaHNE BCEX BOIPOCOB, MOCTABICHHBIX
B JieKIMKH. OOBABUTH IUIAH OUEPETHOTO MPAKTUYECKOTO 3aHATHUS, 1aTh KpaTKUe PeKOMEH 1a-
I[MU TI0 MOJTOTOBKE CTYICHTOB K BBITIOJIHEHUIO pa0OTHI.

Ha nocnenneit nekuuu yaenutb BpeMs Uisi 0030pa HanOosiee BaXKHBIX MOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.



2. YkazaHus 17151 IPOBEICHUSI MPAKTUUECKUX 3aHSATUI

YeTko 0003HAYUTH TEMY MPAKTUIECKON PabOTHI.

OO6cyanTh OCHOBHBIE TTOHSITHSI, CBSI3aHHBIE C TEMOM MPaKTUYECKUX 3aJaHHM, TOPSAO0K
BBITIOJHEHHsT PaOOThI, MIPOTrPaMMHBIE MPOIAYKTHI, UCIOJIb3YEeMbIE JJIsI PEIICHUS! MOCTAaBJICH-
HBIX 3a7a4.

B npornecce BoinonHEeHNsT pabOThl CIEAYET MOCTOSIHHO OOIIAThCS CO CTYIEHTaMH, HE
JIOITyCKasi IO BO3MOKHOCTH MX HETPABUIIbHBIX JEHCTBUM.

TpeboBaTh, YTOOBI PE3yIbTaThl BHITIOJIHEHUS MPAKTUIECKOW pabOThl ObLIM Oodopmite-
HBI B BHJIE OTYETa B TEKCTOBOM IpoIleccope ¢ J00aBIeHUEM CKPHUHILIOTOB W3 MaTeMaThyde-
CKOTO WJIM TaOJIMYHOTO PEIaKTOpa.

[Ipu npueme 3aueTa 1Mo paboTe MPOBEPSATh HATMYHE CAMOCTOSITENILHBIX BBIBOJIOB O TIPO/IE-
JaHHOH paboTe, a TaK)Ke TOTOBHOCTH CTY/ICHTOB TIOSICHUTH BECH XO/I IIPOJICIAHHON pabOTHI.

3.Yka3aHus 0 KOHTPOJIIO CaMOCTOSATEIbHON pabOThI CTYACHTOB

[To ycmoTpenuto npenojiaBaress 3a/laHie Ha CaMOCTOSATEIbHYIO0 paboTy MOXKET ObITh
WHIUBUTyAJIbHBIM WM (PPOHTATIBHBIM.

[Tpu ucronbp30BaHUM WHANBUAYATBHBIX 33JaHUN TPEOOBATh OT CTYACHTA MUCHMEHHBIN
OTYET O MPOJEIIAaHHOM padoTe.

[Tpu mpumenennn GPOHTATBHBIX 33JJaHUI BECTU KOJJICKTUBHBIE 0OCYKIEHUS CO CTY-
JICHTAaMH OCHOBHBIX TEOPETHYECKHUX MOJIOKEHUH.

C uenbio KOHTPOJISE KaYyeCTBA BBINOJIHEHUSI CAMOCTOSITENIbHON paboThl TpeOOBaTh MH-
TUBUAYalIbHbIE OTYETHI (JOMYCTUMO BMECTO MUCBMEHHOTO OTYETa MPUMEHSTh WHIUBUIY-
aJIbHbIe KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocrtaBieHa B cooTBeTcTBUM C¢ TpeboBanusimu OC HUAY MUOU u
y4e€OHBIM TJIAHOM OCHOBHOUM 00pa30BaTENbHOW MPOTPAMMbl MO HAMPABJICHHUIO MOJITOTOBKH
18.03.01 «Xumuueckasi TEXHOJIOTHUS.

Pabouyto nporpammy cocrasuiu: o1eHT, [lecroBa E. /1., mpodeccop, buprokos B.I1.
Peniensent: nouent, 3yoosa H.I'.
[Tporpamma ono6pena Ha 3acenannu Y MKH 18.03.01 «XumMuueckast TEXHOJIOTHS.

[Ipencenarens yueObHo-MeTOIMUEcKOM Komuccun Yepnora H.M.



