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Heab ocBOeHUS TUCHUILINHBI

[TonroroBka GakanaBpoB K Hay4HO-HCCIEAOBATEIbCKON U TEXHOJIOTHYECKON AESITeIbHOCTH, CBS-
3aHHOH ¢ pa3paboOTKOI U KMCCIeOBaHUEM MAaTEMATHUYECKUX MOJENCH XMMHKO-TEXHOJIOTHYECKHUX MPOoIiec-
coB u noBeiieHHeM 3 dextuBHocTu XTI MeTogamu MaTeMaTHYECKOTO MOIETUPOBAHUSL.

3ajaun U3y4yeHus: JUCHUTLITUHBIL:

- U3yYUTh U OCBOUTH METO/]IbI IIOCTPOEHUS CTATUUECKUX U JUHAMUYECKUX MaTeMaTUYECKUX MOJIe-
Jiel XMMHUKO-TEXHOJOTUYECKUX MTPOIIECCOB, B TOM YHCIIE METOAaMHU PErPECCUOHHOTO aHAIN3a,

- IPUMEHATh METOJbl MATEMAaTUYECKOT0 aHAJIN3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPHU-
MEHTaJILHOTO UCCIIEI0BAHMUS;

- UCIOJIb30BaTh COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, IPOBOJUTH 00paboTKy HHpOpMa-
MU C UCTOJIb30BAHUEM MPUKIIATHBIX TPOrPAMMHBIX CPEJICTB, MAKETOB MPUKJIAJAHBIX MPOTPaMM JJis pac-
YeTa TeXHOJIOTMYEeCKHX apaMeTpoB 000pyA0BaHNUS;

- chopmupoBaTh KOMITETEHIIMHU y oOydatomuxcs cornacHo OC HUAY MUDMN.

OO0yueHne MPOBOAUTCS B COOTBETCTBUU ¢ MpodeccuoHanbHbIM cTanaapToM «26.001. Crienmnanuct
Mo 00eCNeYeHNUI0 KOMIUIEKCHOTO KOHTPOJISI MMPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3HIIHOHHBIX
MaTepUajoBy.

Mecto mucuuniaunbl B ctpykrype OOII BO

[lepedyeHb MUCIUILINH, YCBOCHHE KOTOPBIX HEOOXOAMMO JUIS U3yYCHH JTaHHOW JUCIUTUTMHBL Ma-
tematuka, Pusuka, Mupopmaruka, O6uwmii kypc xumun, Ananutuyeckas xumus, HoBble nH(popmMannoH-
HBIE TEXHOJIOTHHU B MMPO(ECCHOHABHOM JIesITenbHOCTH, [Ipoteccs! u anmapaTsl XMMHYECKO# TexHoIoruu. B
pe3ynbTare M3yuyeHMs 3THX JUCLUIUIMH O0ydaroliuecs JOJDKHBI 3HATh OCHOBHBIE 3aKOHOMEPHOCTH ecTe-
CTBEHHO - HAay4YHbIX JUCLUIUIMH, 3HaTh U IPUMEHITh METO/bl MAaTEMATUYECKOIO aHANIN3a, TEOPUH TP de-
PEHLMATIBHBIX YPaBHEHUH, OCHOBbI KWHETUKU XUMUYECKUX PEaKIMii, 3aKOHOMEPHOCTH Macco- U TEIuIone-
peHoca.

OcBoenue nucuuIIMHbl «MoJeInpoBaHNEe XUMHUKO-TEXHOJOTHUYECKUX MPOLECCOB» B IMOCIEIYIO-
IIeM HeoOXOJMMO TIPU MPOXOXKACHUH MTPOU3BOICTBEHHOH (ITPEAUIUIOMHON) MPAKTUKH, a TAKXKE B PaM-
kax ['ocynapcTBEHHON UTOrOBOM aTTeCTallUy.

O0600mIeHHbIE TPYIOBBIE (PYHKIINH, KOTOPBIE CMOKET MOJHOCTHIO MJIM YaCTUYHO MPOJIEMOHCTPH-
POBaTh CTY/AECHT IPU OCBOCHUM JAHHOM JUCIUILIMHBI B COOTBETCTBUH C MTPO(ECCHOHAIBHBIM CTaHIapTOM
26.001:

-A/01.6. IlpoBeneHne aHaiu3a ChIpbs, MONTY(paOPUKATOB U TOTOBOM MPOAYKIMH MPOU3BOJCTBA
HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTtepuanos ([1K-5, I[TK-7);

- A/02.6. Pa3paboTKa HOBBIX U COBEpPLICHCTBOBAHME JIEHCTBYIOIIMX METOJOB MPOBEICHHS aHAIuU-
30B, HCIbITaHM U ucciaeaoBanuii (ITK-1);

- A/03.6. BeisiBneHre ¥ aHaIM3 MPUYKH Opaka/HecooTBercTByoIIeH npoaykiwmu (ITK-5);

- A/06.6. PazpaboTka mpeoKeHuil 0 KOMIIJIEKCHOMY MCIOJIb30BaHUIO ChIPbs U YTHIIM3ALUU OT-
xom0B npoussoactsa (ITK-7);

- A/07.6. TIpoBeneHre UCTIBITAHUI HOBBIX 00pa3LOB MPOIYKINH, pa3padOTKa TEXHUYECKON TO0KY-
merTaruu (ITK-1);

- B/04.6. I[ToaroroBka mpoBeeHNs] KOMIUIEKCHOTO KOHTpOosist ipoaykiuu (ITK-5).

KoMnerenuuu Oﬁy‘lalOlIlel"OCﬂ, (bopanyeMl)le B pe3yJjibTaTe OCBOCHUSA TUCHUITIMHBI
B mponecce OCBOCHUA JaHHOM JUCLMILIAHBI Y CTyACHTA (I)OpMI/Ipy}OTCSI CJICAYIONINEC KOMIICTCHIINN

— npodeccruoHaIbHbIE
Koz xom-
HaumeHnoBanue koMIeTeHIIUN WNHnukaTopsl TOCTHKEHHUS] KOMITIETEHIIUU
NEeTeHINH
I1K-1 crniocoOeH 1anupoBaTh U npo- | 3-IIK-1 3HaTe npuMeHeHHe METOJO0B MaTeMaTHYeCKOTro

BOAUTH (PM3MYECKHWE U XHUMH- | aHAIN3a, MOJEIUPOBAHUS M TEOPETUYECKUX OCHOB JJIst
YeCKHe OHKCIEPUMEHTBI, MpO- | POBEJACHUS HAYYHO-MCCIIEAOBATENLCKUX PA0OT M HCIBI-
BOAUTH 00pabOTKy WX pe3yiib- | TaHUUN

TaTOB M OlleHHBaTh norpemHo- | Y-IIK-1 Ymers BbIMONHATH (U3NYECKHE U XUMHYECKUE
CTH, BBIIBUTAaTh THUIOTE3bl U | HKCIIEPUMEHTaJbHbIe pPadOThI, MPOBOAUT OOOOIIECHHE U
yCTaHABJIMBAaTh TPAaHUIBI UX | 00pabOTKy HMX pe3yJbTaTOB, OLEHHMBAET IOIPEIIHOCTH,
MPUMEHEHUS], MPUMEHATh Me- | BBIIBUTAET TMIIOTE3bl M YCTAHABIMBACT TPAHUIIBI UX IPU-
TOABl MAaTEMaTHUYECKOIO aHa- | MEHEHUs




Jin3a U MOJCIUPOBAHHUA, TCO-
PETHYECKOTO U JKCIIEPHUMEH-
TaJIBHOI'O UCCIICOOBAHUA

B-IIK-1 Bmxazets MeTogaMu MOATOTOBKHA METOIUYECKOTO
PYKOBOJICTBA T10 TIPOBEICHUIO (PU3UUECKUX U XUMUYECKUX
HKCIIEPUMEHTOB ¥ HAYYHO-UCCIIEAOBATEIHCKUX padboOT

I1K-5

CMOCOOCH TPHUMEHATh AaHaJH-
TUYECKHE W YHCICHHBIC METO-
Ibl PEIICHUs MOCTABICHHBIX
3aja4, HCIOJIb30BaTh COBpE-
MEHHBIC uH(pOpMaIMOHHBIS
TEXHOJIOTUH, TIPOBOJIUTH 00pa-
00TKy MH(POPMAIMH C HUCIIOJb-
30BaHHMEM MPUKJIAJHBIX MPO-
TPAaMMHBIX  CPEICTB  Cepsl
npoeccCHOHAILHON  JIesTEeNb-
HOCTH, HCIIOJIb30BaTh CETEBHIC
KOMITBIOTEPHBIE TEXHOJIOTHH U
0a3bl JaHHBIX B CBOEH mpodec-
CHOHAJILHOM 00JACTH, MMaKEThI
NPUKIAIHBIX [POrpamMM  JUIs
pacdera TEXHOJIOTHUECKUX IIa-
pamMeTpoB

3-T1IK-5 3HaTh aHANMTHUYECKUE U YUCICHHBIE METONbI pe-
HIEHUsI 33/71a4 MO0 COCTABJICHUIO JIOKAIBHBIX TEXHHUYECKUX
JIOKYMEHTOB M HCIIOJb3YET MaKeThl MPUKIAIHBIX MPO-
rpaMM JJisl pacdera mapaMeTpoB TEXHOJIOTMYECKOTO IMpo-
ecca

V-IIK-5 VYmeTh NpUMEHSTh NPHUKIAJAHBIE MPOrPAMMHBIE
CpeICTBa AJIsl IOCTPOCHUSI TPaPUKOB, AUArPaMM, TaOIUI] U
MIPOBOJIUT UX aHAIIU3

B-IIK-5 Bnanerr HaBbIKaMH HCIOJb30BAHUS CETEBBIX
KOMITBIOTEPHBIX TEXHOJOTUN M 0a3 JaHHBIX MPHU IPOBEJIEe-
HUU HUCIIBITAHUN CBIPBS, 1MOTYy(haOdpUKaToB U FOTOBOM Mpo-
JYKIHH

I1K-7

CHOCOOEH TMPUHUMATh  KOH-
KpETHbIE TEXHMYECKHE pele-
HUS TpU pa3paboTKe TEXHOJIO-
TUYECKUX TPOIECCOB, BBIOU-
paTh TEXHUYECKHE CPEACTBA U
TEXHOJIOTUM C YYE€TOM 3KOJIO-
TUYECKUX  TOCHEACTBUUA  HUX
MIPUMEHEHUS

3-IIK-7 3HaTh TEXHOJOTMHM M CHCTEMBI 3KOJIOTHYSCKOI'O
MEHEKMEHTa TPHU MPOBEJICHUN UCIBITAHUN C HCIOIB30-
BAaHUEM TEXHHUYECKUX CPEICTB

V-TIK-7 YMeTh BBHINOTHITH paObOTHI 10 cOOPY M HAKOILIe-
HUIO JAHHBIX TMPH pa3paboTKe TEXHOJOTHMUYECKHX MPOIeCc-
COB

B-IIK-7 Bnangets HaBblkaMu BbIOOpa TEXHUYECKHX
YCTPOMCTB M TEXHOJOTHWA C YYETOM SKOJOTMYECKHX IIO-
CJIEICTBUH UX NMPUMEHEHUS JJI1 TTOJATOTOBKHU MPOEKTA ILIa-
Ha MEpOINPUSITUN T10 HCIOJIb30BAHUIO CHIPh B JOIMOJHHU-
TEJTBHBIX MMPOU3BOJICTBEHHBIX HEIISAX

33}13‘11/[ BOCIIMTAaHMSA, P€AJIN3YEMbIC B PAMKAaX OCBOCHUSA THUCHUIIJIMHBI

Hanpas-
Jenue/
eJan

Co3znanue ycJio-
BM, 00ecnieun-
BaOIIUX

Hcnoab30BaHue BOCIIUTATEIbHOIO NOTEH-
nuaJjaa y‘leﬁl-[I)IX JAUCHHUIIIINH

BosJjieyenue B pas-
HOIJIAHOBY IO
BHEY4eOHY10 J1esi-
TeJbHOCTh

IMpodec-
CHOHAJIb-
HOe BOC-

NnUuTAHUE

- (hopmupoBanue
TBOPYECKOT'O MH-
KEHEPHO-
ro/mpogeccuoHanb
HOT'O MBIIIICHUS,
HaBBIKOB OpPraHu-
3aIlU¥ KOJUIEKTUB-

1.Mcnons30BaHNE BOCIIUTATEILHOTO IIOTCHII M-
ajla JUCHUIIINH HpO(I)eCCI/IOHaJ'IBHOl"O MOIYJIA
AJId pa3BUTUA HABBIKOB KOMMYHUKallMK, KO-
MaHHHOﬁ pa6OTLI " JIMACPCTBA, TBOPUECKOI'O
HWHXXCHCPHOI'O MBIIIJICHHA, CTPEMIICHUA CIIE€A0-
BaThb B HpO(l)CCCHOH&HBHOfI ACATCIIBHOCTH
HOpMaM MOBEACHM, 06eCHe'-II/IBaIOHH/IM HpaB-

1.Opranuzanust

HAaY4YHOTO IOJAX04a U
yyBcTBa «Bce B of-
HOW KOMaHJIe» yepes
y4acTHUE€ CTYAECHTOB
B NIPOBEJICHUU KPYT-
JIBIX CTOJIOB M CEMU-

HOM IPOEKTHOU CTBEHHBIN XapaKTep TPYIOBOM ACSITEIBHOCTU U | HAPOB.
JeSITEIIbHOCTH HECTy>KeOHOTO TTOBEICHUS, OTBETCTBEHHOCTH | DopMupoBaHue
(B22) 3a IPUHATHIEC PELIEHUS] Yepe3 TOATOTOBKY BEPTUKAJIbHBIX CBSI-

JUTSL:

TPYIIIOBBIX KyPCOBBIX PA0OT U MPAKTUYECKHUX
3aJlaHU, PELICHUE KEHUCOB, MPOX0XKICHUE
MpakTUK ¥ noarotosky BKP.
2.Mcnonp30BaHue BOCIIUTATEIBHOTO MOTCHIIN-
ajya TUCIUIUIAH MPOPECCHOHATBHOTO MOTYJIS

- (hopmupoBaHUS MPOU3BOACTBEHHOI'O KOJI-
JIEKTUBH3Ma B X0JI€ COBMECTHOI'O PEIICHUS KaK
MOJIEJIbHBIX, TaK U MPAKTHYECKUX 3ajady, a

3ei U opMaIbHBIX
IIpaBWJI KU3HU NpU
MIPOBEJICHUH CTY-
JEHUYECKUX KOHKYp-
COB




TaKXXe MyTeM MOAKPEIUIEHUE palliOHaIbHO-
TEXHOJIOTUYECKUX HAaBBIKOB B3aUMOJICHCTBUS B
MIPOEKTHOM JIEATEILHOCTH SMOLIMOHATILHBIM

3¢ PeKTOM yCTenHOTO B3auMOICHCTBUS,
OLIYyIIEHHEM pocTa o01mei 3¢ ekTuBHOCTH
IIPU pacIpeesIeHUH IPOSKTHBIX 33Ja4 B COOT-
BETCTBHHU C CUIIbHBIMU KOMIETEHTHOCTHBIMH U
SMOLMOHAIBHBIMU CBOMCTBAMH YIEHOB ITIPO-
€KTHOW IPYIIIBL.

- opmupoBanue
KyJIbTYpBI HH}OP-
MAaIMOHHOI 0€e3-
onacHoctu (B23)

Hcnonp3oBaHrEe BOCIUTATEIBHOTO MTOTCHIINAIIA
JMCLIUTUIAH TPO(EeCCHOHATBHOTO MOAYJIS JJIst
(dhopmupoBanue 0a30BBIX HABBIKOB HH(pOpMa-
[IMOHHOW 0€30MTaCHOCTH Yepe3 U3yUeHHUe 10-
CJIC/ICTBUH XaJaTHOTO OTHOILEHHS K paboTe ¢
MH(POPMAIIMOHHBIMH CUCTEMaMHU, Oa3amMu JaH-
HBIX (BKIIIOYAsl IEPCOHATILHBIC TAHHBIE), TPH-
eMax M MeTOJaxX 3J0yMBIIUICHHUKOB, TOTEH-
IIUAJILHOM YPOHE ITOJIb30BaTEIIsIM.

3anuu 00

HBIX

2.IloBrilieHne 3Ha-
HUI 110 nHpOpPMATH-

IeCTBA H

KOMMYHUKAaI[UOH-
TEXHOJIOTHH
JUISL PEIICHUS] KOM-
MYHUKATHUBHBIX |
MMO3HaBaTEJILHBIX
3a/1a4 CTY/ICHTaMHU.

CTpyKTypa u cofep:kaHue y4eOHOH JUCIUIIMHBI
Jucnunnuza npenojaeTcs cTyaeHTaMm B 8-om cemectpe. O01as Tpy10eMKOCTh AUCIUILITUHBI CO-
crasiisieT 4 3aueTHBIX eauHuIbl, 144 ak. yaca.

KajenpapHblii nJ1aH

NeP Buabl yueOHoI 1esiTe/IbHO- ATTe-
a Ne cTH (B yacax) cTa
. Makcu-
3 T & X nus .
HanmenoBanue pa3zjiesna = | o @ MaJIbHBII
a e ) E |5 ol B o pa3-
(TeMbl) JUCUUILJIUHDBI = = e gl 22 0aJs 3a
e M o g | =2| g 2| &~ aesa
A S |8 F|lsol O pasaen
a | bl = |8 | & (dpop-
a = = Ma)
pasaesa. OCHOBHbIE IOHSITHSI M BEPOATHOCTHBIN M0X01 K MoaeanpoBannio XTI
1 1 OCHOBHBIE MTOHATHA MOAETHpO- | 28 2 26
Banus XTII
1 2 BeposiTHOCTHBIH moaxoq K Mo- | 28 2 26 | Tecr-1 306.
JIEIIMPOBAHUIO
2 pa3nen. lerepMuHUpoBaHHbBIH Moax0a K MogeaupoBanuio XTI
2 3 MareMaruueckoe MOAEINPOBA- 28 2 4 |22
HHE TUAPOJUHAMUYECKON
CTPYKTYp 0AHO(]A3HBIX TOTOKOB
2 4 | Maremarnueckoe MojenupoBanue| 32 | 2/2 4 |26
TEMII000MEHHBIXTIPOIIECCOB
2 5 | Maremarudeckoe mojenupoBanue 28 | 2/2 26 Tecr - 30
KMHETHKH XUMHUYECKUX PEaKIUn 2 0.
Bua npomexyTo4HOI aTTecTANMHA 144 | 10/4 8 |126 3ader ¢ 40
OLIEHKOM 0.
Conep:xaHue JIEKIIMOHHOT0 Kypca
Yu4eOHo-
TeMbl ek H. Bcero
MeTOIN4YecKoe
Bonpocsl, oTpadaTsiBaemMble Ha JIEKIIHH 4yacoB
ol0ecneyeHue
1 2 3
1 OcHoBHnble noHsATUs MoaenupoBanus XTII 2 1-5
1.1 TIonstue monenu. Knaccudukamus moaenei
1.2 Buabl MogenupoBaHUs




1.2.1 ®uznveckoe MOJEITUPOBAHIE

1.2.2 MaremaTtuueckoe MOICTUPOBAHUE

1.3 Knaccugukarus MaTeMaTH4eCKUX MOeIen

1.4 TIpuHIUIIBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS MPOIECCOB XUMHYECKOM
TEXHOJOTHH

1.5 UccnenoBanue XMMHUKO-TEXHOJOTHUYECKHUX MPOIIECCOB METOJOM MaTeMa-
TUYECKOTO MOJISIIMPOBAHUS. BIOYHBIM MPUHIUI MOCTPOCHHSI MaTeMaTH4e-
ckor Mmozenu XTI

1.6 Knaccugukanusi ypaBHEHUIH MOAETH

1.7 Dramnbl nocTpoeHUs: MaTeMaTHdecKoi moaenu X TT1

2 BeposTHOCTHBIH 1MOAX0/] K MOJICIIUPOBAHUIO

2.1 OyHkIusa ogHOW mepeMeHHoM. BpIOop BuIa M omnpejeiieHue mapa-
METPOB SMIHPUIECKOI 3aBHCUMOCTH

2.2 OyHKIMY MHOTHX IEpEMEHHbIX. MHOKECTBEHHAs perpeccus

1-5

3 MaremaTrn4yeckoe MOJEIHPOBAHUE THIPOJUHAMHYECKON CTPYKTYpP OJTHO-
(ha3HBIX TOTOKOB

3.1 Mopenb uaeansHOro MepeMennBaHus

3.2 Mopeinp niealbHOr0 BLITECHEHUS

3.3 OnHonapamerpudeckas quddy3noHHAS MOJICTh

3.4 Slyueeynas MmoeNb

3.5 KoMOnHMpOBaHHBIE MOIETIH

1-5

4. MaremaTHuyecKoe MOJEITMPOBAaHHUE TEMJI00OMEHHBIX IIPOLIECCOB
4.1 Marematuyeckue MOJENIN TEMI000MEHHUKOB

4.2 Terui000MEHHUK THIIA «II€pEeMEIIMBaHNE-TIePEMEIIBAHUE
4.3 Termo0OMEHHUK THIIA «IIEPEMEIINBAHNE-BHITECHEHHE)

4.4 Tersi000OMEHHUK THUIIA «BBITECHEHUE-BBITECHEHUE

1-5

5 MaremaTHuecKkoe MOJCTUPOBAHHE KHHETUKA XUMUYECKUX PEAKIIHN
5.1 Kimaccudukamnus peakiuit

5.2 CkopoCTh XUMHUYECKOU PEaKIIuu

5.3 Kunernueckue ypaBHeHUs

1-5

IlepeyeHb NPaKTHYECKUX 3aHATHH

Tema NMPAKTUIECCKOI'0O 3aHATHSA. BOl'[pOCbI, OTpaﬁaTbIBaeM])Ie Ha NMPaKTHu-
YE€CKOM 3aHATHH

Bcero
JacoB

YueoHo-
MeTOANYecKoe
odecreyeHue

1

3

MartemMaTtuueckoe MOACIINPOBAHUC CTPYKTYPhI OI[HO(I)@.?»HBIX IIOTOKOB

1-5

MopenupoBanue TEIUIOOOMEHHUKA TUTIA «TPYOa B TpyOe»

1-5

3aaHus IS CAMOCTOSITEJILHOI PaGoThI CTYAEHTOB

Bonpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHus)

Bcero
JacoB

YuebHo-
MeTOANYecCKoe
odecreyeHne

1

2

3

1 MaremMaTnueckoe MOAEIMPOBAHNUE TMAPOJNHAMUYECKONW CTPYKTYp OJHO-
(ha3HBIX TOTOKOB

1.1 Bpewmst mpeOpIBaHus 2JIEMEHTOB ITOTOKA KaK CllydaiiHasi BeIMYUHA

1.2 DkcnepuMeHTalbHOE M3YyUEHUE pacHpeleieHHs BpeMEHHU INpeObIBaHUs
AJIEMEHTOB IOTOKA

1.3 UnTerpanbhas u nuddepenuanbias QyHKIMY pacipelelIeHus] BpeMEeHU
npeObIBaHUS 2JIEMEHTOB MTOTOKA

1.5 Anroput™m uaeHTU(UKALIMA MAaTEMAaTUYECKOTO ONMMCAHUS CTPYKTYpPHI MO-
TOKOB

26

1-5

2 MaremaTHuecKoe MOJEIHPOBaHUE TEMI00OMEHHBIX TPOLIECCOB
2.1 OCHOBBI TEMIOBOTO pacueTa
2.1.1 TlpoekTHBIN pacyeT TEIJI00OMEHHOTO arapara

26

1-5




2.1.2 TIpoBepoYHBIil pacueT TeII00OMEHHOTO armnapaTa

2.2 OnTuManbHOE MPOSKTHPOBAHKUE TETNIOOOMEHHOTO arapara.
2.2.1 IloctaHoBKa 3a/1a4M ONTUMAIIBHOTO MTPOSKTHPOBAHUS

2.2.2 AnTOpuUTM pacdeTa KpUTEepHUs ONTUMHU3ANHI

2.3 [Ipumep MoienMpoOBaHus MPOTUBOTOYHOTO TEINIOOOMEHHUKA
3 MaremMaTnueckoe MOJCITMPOBAHNE KHHETUKA XUMUUICCKUX PEAKITUN 22 1-5
3.1.4 MexaHu3M XxuMH4ecKoi peakuu. ITpocTeie U ClloKHbBIE peakluu

3.1.5 Crenenp npeBpalieHus

3.1.6 CreneHp NOJHOTHI peakLuu

3.1.7 CrexuomeTrpuueckue ypaBHeHUs. CTeXnuoMeTpruyeckas MaTpuiia

3.2 Drtanbl uaeHTUPUKAMA MATEMaTHYECKOW MOJEIM KUHETHUKUA XUMUYe-
CKHUX pEaKIHil

3.2.1 DKcriepuMEeHTaIbHOE HCCIIEIOBAHNE KUHETUKHA XUMUYECKUX PEAKIIUM
3.2.2 ®opMyIrMpOBaHUE TUIIOTE3 O BO3MOKHBIX MEXaHU3MaX pPEeaKIuu

3.2.3 Pa3zpaboTka MaTeMaTHYECKON MOJIEIIM KUHETUKA XUMHYECKUX PEaKIIHA
3.2.4 ®opmynrMpoBaHUE KpUTEPHUS al€KBATHOCTH

3.2.5 OTpickaHuEe KUHETUYECKUX KOHCTAHT (TMapaMerpudeckas WIACHTU(DUKA-
1M MOJICITH )

3.4 IIpumepsl MOICTUPOBAHUS KHHETUKU

4 MaTtemMaTH4YeCKOE MOJICITMPOBAaHUE MACCOOOMEHHBIX MPOIECCOB 26 1-5
4.1 IlocraHoBKa 3a1a4u

4.2 bnoyHblii TPUHIIMII TIOCTPOCHUS MOJIENIEH Macconepe aun

4.3 OO0mrast XapakKTEepUCTHKA MATEMAaTUYECKOTO OMTUCAHUS

4.3.1 YpaBHeHnue OanaHca Macchol

4.3.2 YpaBHEHHE paBHOBECHUS

4.3.3 YpaBHeHUE KUHETUKHU

4.4 MonenupoBaHre MacCOOOMEHHOI0 Tpoliecca Ha MpUMEpPEe MOACIUPOBA-
HUS TIpoIiecca aacoponuu

4.4.1 YpaBHeHue MaTepHalibHOTO OajaHca

4.4.2 YpaBHeHHE KUHETUKH COPOIIUU

4.4.3 YpaBHeHUE paBHOBECHUS COPOIIUU

4.4.4 YpaBHeHHe TemI0BOro OanaHca

4.4.5 YpaBHeHUE niepeiauu Teria

5 MaTtemaTuueckoe MOAEINPOBAHNE XUMUUECKUX PEAKTOPOB 26 1-5
5.1 Knaccugukanus XuMU4eCKHX PEakTOpPOB

5.2 MaTtemaTudeckue MOJEIH MpoIlecca B peakTope

5.2.1 Maremarudeckue MOJENIN PEAKTOPOB UI€AIBHOTO CMEILIEHUS

5.2.2 MareMaTu4eckre MOJETN XUMUYECKHX PEaKTOPOB HI€aTbHOTO BHITEC-
HEHUS

5.2.3 Kackaz peakTopoB HUJ1€aIbHOTO CMEIIECHUS

5.3 CpaBHEeHHE XUMHUUYECKUX PEAKTOPOB HJICATLHOTO CMEIICHUS U HI€aTbHO-
ro BeITeCHeHHs U kackana PYC

KonTtpouabnas padora
3ananue 1. /Ins 3a1aHHBIX 3KCIIEPUMEHTANIBHBIX JaHHBIX HAUTHU OLIEHKH KO3 (UIINEHTOB JIHHEH-
HOTO OJTHOMEPHOTO ypaBHEHHS Yy = bg + b x. Onpeaenuts omuOKy MPOrHO3a BHIXOJAHOW IEPEMEHHOM Ha
OCHOBAHMH OCTaTOYHOW CYMMBI KBaJIpaTOB OTKJIOHEHUM.
BapuanTsl 3a1anus 1 npeacraBieHsl B Ta0uIe.



ne Bxon BrixogHas nepemMeHHa No BapuaHTam
n/m x Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12
1 o] -0.1 4.9 2.1 6,9 -4.1 8,9 -6,1 -7 11,9 -9.1 13,9 -11.1
2 1 5.1 3.1 5.1 3.1 5.1 3.1 -12,9 5,1 3.1 5.1 3.1 5.1
3 2 2,6 -6.4 4.6 -8.4 6.6 -10.4 -27.4 9.6 -13.4 11,6 -15.4 13,6
4 3 6,3 -9.7 10,3 -13,7 143 -17.7 -356.7 20,3 -23.7 243 -27.7 28,3
5 4 11,1 -11.,9 17.1 -17.9 231 -23,9 -42.9 321 -32.9 38,1 -38.9 44.1
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 5] 14.3 22,7 24,3 -32,7 343 -42.7 -63.7 493 -57.7 59,3 -67.7 69,3
8 7 19.3 -24.7 313 -36.7 43.3 -48.7 -70.7 61,3 -66.7 73.3 -78.7 85.3
9 B 24.3 -26.7 38,3 -40.,7 523 -54.7 -TT.7T 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 -109.2 98.8 -113.2 118.8 -133.2 138.8
13 12 35.8 -43.2 57.8 -65.2 79.8 -87.2 -114.2 112.8 -120.2 134.8 -142.2 156.8|
14 13 33.8 -52.2 57.8 -76.2 81.8] -100.2 -128.2 117.8 -136.2 141.8 -160.2 165.8)
15 14 46,6 -46 .4 72,6 -T2.4 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 -1124 -142 .4 1416 -154.4 169,6 -182.4 197.6)
17 16 45,4 -61,6 75,4 -91,6 105.4| -121.,6 -152.6 1504 -166,6 180.4 -196,6 210.4
18 17 46,3 -67.7 78,3 -99.7 1103 -131.7 -163.7 158,3 -179,7 190,3 -211,7 222 3
19 18 52.4 -68,6 86.4| -102,6 120.4| -136.6 -169.6 171,4 -187.6 205,4 -221,6 239.4
20 19 52,9 -75,1 g9 -111.1 1249 -1471 -181.1 178,9 -201,1 2149 -237 .1 250.9|
21 20 60.8 -74,2 a8.8] -112.2 136.,8] -150,2 -185.2 193,8 -207.2 231,8 -245,2 269, 8|

3ananue 2. [locTpouth perpeccHoHHOE YpaBHEHHE M MPOBECTU MOJIHBIA AUCIIEPCUOH-HBIA aHAIN3
pe3yIbTaTOB:

a) TPOBECTH aHAM3 3HAYMMOCTH MOJYYCHHBIX KO3(PHUIMEHTOB MOJEIM Ha OCHOBa- HUM t-
KpUTEPHUS,

0) TOCTPOHTH JOBEPUTEIILHBIC WHTEPBAIBI ISl TIOJTYYCHHBIX OIICHOK, B KOTOPBIX HAXOSATCS HC-
TUHHBIC 3HAYCHUS KOI(PPHUINCHTOB,

B) OINPENEIHUTh COCTaBJISIOIINE OCHOBHOI'O YPaBHEHUS JHMCIICPCHOHHOTO aHAJIKM3a,4HCiIo CTele-
HEM CBOOOIBI KaXKI0M COCTABJISAIONICH,

I') MOKa3aTeNM aJICKBATHOCTH TMOCTPOCHHOW MOJEIH M0 K03()(HUIMEHTY MHOXKECTBEH-HON KOppe-
JSIHH, KpuTeputo Ouiepa, BeTMYUHE OCTATOYHON OMIMOKU MOJETIH,

1) OTIPENIEIIUTh BEIMYUHY OITHMOKH IPOTHO32 MOJICIIH,

€) MpOBECTH TpaduyecKuii aHaIM3 OCTAaTKOB M CAENATh BBIBOJA O I1eJIeCOOOPa3HOCTHMIM HElle-
71€cO000Pa3HOCTH U3MEHEHHUS CTPYKTYPbI MOJIEIH.

BapuanTsl 3a1aHus 2 Ipe/ICTaBICHBI B TAOJIHUIIE.



Ne /i X1 | X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7

0 94 741 49,1 51,0 529 548 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 95 18,8 53 87

3 7.8 861 31,1 275 239 20,3 51,2 88 125

- 6,3 80| 26,1 20,6 15,2 9,7 36,4 69 102

5 58 891 203 12,1 39 -43 230 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 14,8 32,1 240 16,0 8,0 58,9 116 173
10| 133 6,8 75,9 87,0 98,1 109,2 147.4 192 236
1| 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 7,1 61,0 678 74,6 81,4 116,6 158 199
14 7,0 9.3 26,6 19,9 133 6,7 37,1 74 110
15 ] 10,1 941 493 48,71 48.1 475 84,3 127 170
16 6,5 85 21,8 15,8 9.8 38 31,8 66 100
171 129 74| 683 77,2 86,1 95,0 133,7 178 223
18] 115 10,9 | 49,1 483 474 46,6 89.5 138 187
19] 11,2 7.3 57,9 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 35,7 322 28,7 66,3 110 153
221 103 8,2 547 56,9 59,1 61,3 96,2 137 178
231 11,0 10,1 489 | 48,6 | 482 479 88.1 134 181
241 11,7 8,7 55,6 | 59,6 63,6 67,6 106,5 151 196
251 122 76| 618 69,1 76,3 83,6 1212 165 208
26 114 11,3 498 | 481 46,4 447 88.1 138 187
271 129 126 | 49,1 47,71 46,2 448 93,8 149 204
28 | 10,0 10,9 383 345 30,7 26,9 66,7 113 158
29 79 65| 452 46,1 47,0 478 74,5 107 140
301 109 112 428 [ 40,1 374 34,7 77.0 125 173
31 7.9 12,5 19.1 8.1 -3.0 -14.0 248 70 115
32 83 84| 376 35,6 33,5 314 62.8 100 137
33 9,1 90| 424 | 407 39.0 373 714 111 152
341 11,0 8.8 556 | 581 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
37| 11,7 11,6 | 46,7 | 449 | 431 412 85.8 136 187
381 114 133 37,9 32,1 26,3 20,6 679 121 174

CucTema olleHUBaHMsI KOHTPOJbHON pabOThl. YUUTHIBAETCS B IIKaJe OLIEHUBaHU pa3zena 1.
Ouenka (0amt 3a
BBINOJIHEHUE KOH- TpeboBaHMs K 3HAHUSAM
TPOJILHOU PabOTHI)

O1eHKa «3auTEHO» BBICTABIISIETCS CTYACHTY, €CIIM BBIIIOJHEHbI 00a 3aaHus
KOHTPOJIbHON pabOThI, IPUBEAECHBI PE3YyJIbTAaThl pacyeToB B mporpamme Ecxel,

«3aumenoy 12 - 20
CIIeJTaHbl COOTBETCTBYIOIINE BBIBOIBI. MIMeeT 3HaHUSI OCHOBHOTO MaTepHala,

bannos YEeTKO U JIOTHUECKHU MTOCIIEA0BATENbHO €r0 U3JaraeT Ha OIpocCe M0 pe3yibTaTy
BBINOJIHEHUS] KOHTPOJIbHON PabOTHI.
«ne 3aumeno»0 - | OIeHKa «HE 3aYTE€HO» BBICTABIISETCS CTYJEHTY, KOTOPBIN HE 3HaeT
12 3HAYUTENIHOM YacTH MaTepHalia, KOHTPOJIbHasl paboTa COAEePKUTCYILIECTBEHHBIE
bannos OIIMOKH, OTCYTCTBYIOT BBIBOJIBI 10 Pe3yJIbTaTaM paboThI.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu peanuzanmu y4eOHOTO MaTepuaia Kypca HCIONB3YIOTCS pa3lUdHble 00pa30BaTENbHbBIC TEX-
HOJIOTUH, CIIOCOOCTBYIOIIHE CO3[aHUI0 aTMOC(epbl CBOOOAHONW M TBOPYECKOW MHUCKYCCHHM KaK MEXIY
IpernojaBaTesieM U CTy/IeHTaMu, TaK U B CTyAeHuecKol rpymmne. Llenbio npu 3ToM sBiseTcs] BBIpaboTKa Yy
CTYJCHTOB HAaBBIKOB M KOMIIETEHIIMH, MO3BOJSIONINX CAMOCTOATEIHHO BECTH HCCIIEOBATEIbCKYIO H
Hay49HO-TIEJIarOTHYECKYIO padoTy.

[IpakTryeckast TOATOTOBKA MPH peaTH3allii YIeOHOW TUCIUILTUHBI OPraHU3yeTCsl ITyTeM MPOBEACHHS
MPAKTHICCKUX 3aHITHHA, TIPETyCMATPUBAONINX yIaCTHE 00YJAIOIIMXCS B BBITOJHEHUH OT/CIBHBIX 3JIEMEHTOB
paboT, CBA3aHHBIX ¢ Oyayiel MpoeCCHOHATEHOM NEeATeTbHOCTHIO.



[TpakTrdeckast MOrOTOBKA TAKXKE BKITFOUACT B CeOs 3aHATHS JICKIIMOHHOTO THIIA, KOTOPBIE TPEyCMaT-
PHBAIOT Tiepenady ydeOHoH nH(popMary 00y4JarommMcsi, HEOOXOMMOM TS TTOCTISTYIOIIETO BHITIOIHEHHS Pa-
00T, CBA3aHHBIX ¢ OyyIei NpoecCHOHATBHOM AeSITENBHOCTHIO.

AyIUTOpHBIE 3aHATHS TPOBOAATCA B BUJIE JIEKLIMH ¢ ncnosib3oBanreM [1K u koMmbroTepHoro mpo-
eKTOpa, MPaKTHYECKUX 3aHATHH, ¢ ncnoibp3oBanueM IIK mpu mpoBeneHUN pacdeToB M MOICTUPOBAHMS.
CamocrosiTenbHast paboTa CTYJEHTOB MPOBOAMTCA IOJl PYKOBOJCTBOM IIpernojaBaTesiel, ¢ OKazaHUEM
KOHCYJIbTAIMI U MMOMOIITH IPH TOJTOTOBKE K KOHTPOJIBHBIM pa00TaM, BHIMIOTHCHUH JOMAITHUX 33/JaHUH.

DoH/1 OLICHOYHBIX CPEACTB
@DOoH/ OLIEHOYHBIX CPEJICTB MO JTUCIMILIMHE 00eCIeunBaeT MPOBEPKY OCBOCHMS INIAHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHHUs (KOMIETCHUUH U UX MHIUKATOPOB) MOCPEICTBOM MEPONPHUITHI TEKYIIETro, pyoex-
HOI'O ¥ IIPOMEKYTOYHOI'O KOHTPOJIA 10 AUCLUIUIMHE.
CBsi3p MeXIy (POpMUPYEMBIMU KOMIIETEHIMAMH U ()OPMaMU KOHTPOJI UX OCBOCHHS TPEACTaBIIE-
Ha B cieayouei rabaune:

Kon n nanmMeHnoBanue uHIMKa-
HanmenoBanue KkoHTpoaupye- HaunmenoBanue
Ne n/mn TOpa AOCTUKEHUSI KOMITETEH-
MBIX Pa3AesioB (TEMBbI) - OLICHOYHOT'O CPEJICTBA
Bxo/1HO#1 KOHTPOJIb
1 BX0J1HOI KOHTOI Bonpocel BXOIHOTO KOHTPOJIIS
(ycTHO)
ATTecTanus pa3aesoB, TEKYIHl KOHTPOIIb YCIIEBAEMOCTH
2 OcHoBueble nousTus u Bepost- | 3-I1K-1; V-TIIK-1, B-I1K-1 [IpakTuueckas padota 1
HOCTHBIN MOXO0]1 K MOJEIHPO- 3-I1K-5, V-IIK-5, B-IIK-5 KonTponbhas paboTta (3a04)
BaHuto XTII 3-T11K-7, V-IIK-7 Tect 1 (muCbMEHHO)
3 HerepmunupoBannsiii noaxon | 3-I1K-1; V-IIK-1, [TpakTuueckas pabota 2
K MoaenupoBanuio X TII 3-1IK-5, V-IIK-5, B-IIK-5 [IpakTuueckas padota 3
3-11K-7, V-I1K-7, B-IIK-7 Tect 2 (MUCBMEHHO)
[IpoMexxyTouHas arrectauus
4 3a4eT ¢ OLEHKOH 3-I1K-1; V-IIK-1, B-IIK-1 Bormpocs! k 3a4eTy ¢ o1leHKO!
3-1IK-5, V-IIK-5, B-TIK-5, (ycTHO)
3-11K-7, V-I1K-7, B-IIK-7

OneHouHbIe CpeACTBa AJis BXOAHOI'O KOHTPOJIS MPEICTaBISAIOT COO0M BOIPOCHI, KOTOPBIE 3a/1al0T-
Csl CTyJIEeHTaM B YCTHO# (opMme.

B kagecTBe OIIEHOYHOIO CpeACTBa TEKYLIETO KOHTPOJIA HCIIOJIb3YIOTCS BBINOJHEHUE NMpaKTHYe-
CKHUX 3aJIaHUM.

B kauecTBe OLIEHOUHOTO CpeACTBa aTTECTALUK Pa3/IesioB UCIOIb3YIOTCS TeCThl | U 2, a ams npo-
MEXYTOUYHOM aTTeCTally MPEAYCMOTPEHBI TEOPETUUECKHUE BOIIPOCHI.

ITo uroram oOy4eHuUs BBICTABIISETCS 3a4ET C OL[CHKOM.

Bonpochl BXOJHOT0 KOHTPOJIsI

1. HenpepsiBHas GpyHKIHUS.

2. [TponsBogHAs PYHKITHSL.

3. 'mapoMexaHMUYeCKHe IPOLECCHI.

4. TertoBBIE IPOLIECCHI.

5. MaccooOMeHHBIE TPOLIECCHI.

6. XMMHUYECKHUE TIPOLIECCHI.

7. MexaHu4yecKue MpoLecChl.

8. [leproanyueckre Npouecchl.

9. HenpepbIBHBIE POLIECCHI.

10. MarepuanbHbIii OanaHc.

ATTecranys paszena 1o JAUCHUILIMHE MPOBOAUTCS B (popme TectupoBanus. Tect coaepxur ot 10
BonpocoB. Ha BeinonHenue 3ananus orBoautcs 30 Munyt. Tect — 3T0 hopMa KOHTPOJIS, HapaBiIeHHas! Ha
IIPOBEPKY YPOBHSI OCBOEHHUSI KOHTPOJIMPYEMOI'O TEOPETUYECKOTO M MPAKTHUUECKOTO MaTepuaia Mo Juaak-
TUYECKUM €/IMHULIAM JUCHUIIINHBI (TEPMUHOJIOTHUECKHUH anmapaT, OCHOBHbBIE METO/IbI).



Tect Nel (mpumepHbIii BU)

1. UYwucneHHble XapaKTEPUCTHKU aNmaparypHOro OQOPMIIEHHS MOAEIUPYEMOro OOBEeKTa.
Hanpumep, o6beM peaktopa, cBOOOJIHOE ceUeHHE ammapara ¢ HacaJaKou, ynenbHas MOBEPXHOCTh KaTa-
JU3aTopa U T.I. OTHOCST K

a) mapaMeTpbl COCTOSIHUS IOTOKOB

0) CTpYKTYpHBIM ITapameTpam

B) PU3UKO-XUMHUYECKUM TTapaMeTpam

') KOHCTPYKTUBHBIM IapaMeTpam

2. B xauecTBe BXOJHBIX MIEPEMEHHBIX MPUHUMAIOT

Bo3mymerns

Bxozs1 ‘|/ J’ ‘|/ BErrxoas!
—_— >
o S
X XTC }

T

Vipasaromne Bo3aeiicTBHA

a) TeMIIepaTypa, KOJIMYECTBO MepepadaThiBAEMOTr0 ChIPhs, BIAYKHOCTh

0) TeruioBasi, a3poIMHaMUYecKasi ¥ BIQXKHOCTHAS! HArpy3Ku

B) TEILJIOBasi, ra30Basl U BIAKHOCTHAs Harpyska

') TeMIepaTypa, KOHIIEHTPAIUsl, KOJIMYECTBO TOTOBOTO MPOIYKTa

3. Yto oToOpakaeT TexHoJOorn4yeckuii oneparop T B JaHHOM ypaBHEHUU?

Y =T (X, U)

a) oToOpaxaeT (YHKIHMOHAIHLHOE MPOCTPAHCTBO BXOJHBIX NEepeMEeHHBIX (X) M IMPOCTPaHCTBO
nepemeHHbIX coctosinus camoit @XC (U) B MpoCTpaHCTBO OLIEHOK BXOTHBIX TIEPEMEHHBIX Y

0) oToOpakaeT Hecyliee B cede MHPOPMAITUIO O crioco0e pelieHUs] ypaBHECHU MaTeMaTHIeCKON
MOJIEIH

B) OLIEHKY BXOJSIIMX [TapaMeTpOB

) oToOpaXkaeT (PYHKIIMOHATBHBIE MIPOCTPAHCTBA BXOIHBIX MepeMEeHHbIX (X) U MepeMeHHbIe COCTOs-
Hust camoit @XC (U) B IpoCcTpaHCTBO 3HAYEHUN BBIXOIHBIX IepeMeHHbIX (Y)

4. MeTo/1bl aKTUBHOTO IIJIAHHUPOBAHUS SKCIIEPUMEHTA ITO3BOJISIOT.

a) IPOBOJIUTH SKCIEPUMEHT 10 3apaHee COCTaBJICHHOMY ILIaHy IPU MUHMMAIIBHBIX 3aTpaTax Ha I10-
Jy4eHUE HeOOXOIMMBIX TaHHBIX 00 H3y4aeMOM OOBEKTE U €r0 ONTUMHU3ALIUIO

0) MPOBOJUTH SKCIIEPUMEHT I10 3apaHee COCTABIEHHOMY IUIaHY IPU MaKCUMaJIbHBIX 3aTpaTax Ha
MOJTy4eHHEe HEOOXOIMMBIX TaHHBIX 00 U3y4aeMOM OOBEKTe

B) HE MPOBOJUTH SKCIIEPUMEHT

I') IPOBOJUTH SKCIIEPUMEHT 0€3 COCTAaBICHMS IIIaHa.

5. YTo oTHOCUTCS K HEAOCTaTKaM (PU3NYECKOTO MOAETUPOBAHNUSA?

a) IOPOrOBU3HA MOJIEJIEH CI0XKHBIX 00BEKTOB

0) He ynaeTcsi BU3yallbHO HaOII0AaTh 3a X0JI0M Mpoliecca

B) MCKa)KE€HHE CYLTHOCTH MPOILIECCca, YTO 3HAUUTEIBHO CHUKAET TOYHOCTh Pe3yJIbTaTOB PELICHUs
3aja4

I') HarJSIIHOCTh U3y4YeHUs SIBJICHUN

6. Ha pucynke npezcrasiieHa..

Neonwta | X | A Y

1 —1]-1|w
+1 -1 |w
~1]+1]w
+1|+1 v

e ted] b

a) MaTpHIla MJIaHUPOBAHUS IKCIIEPUMEHTA;

0) TabuIIa OTBITOB;

B) MaTpuIla MapaMeTpoB;

') MaTPHIIA WHIIACHITHH.

7. Kakast MoJie/ib, OMUCHIBAET MPOLIECC, B KOTOPOM 3HAUYEHUE BBIXOAHOW BEIMUYHMHBI OJJHO3HAYHO
OTIpEIEISETCSl 3HAUCHUEM BXOHOW BEJIMUNHBI?

a) cToXacTu4eckas

0) TuHaMHUYecKas

B) CTaTHYECKas



') JETEPMUHUPOBAHHON

8. K OCHOBHBIM COCTaBJISIFOIITUM BTOPOM CTYNMEHH Hepapxuu xumudeckoro npeanpustus (XI1)

OTHOCHT:

a) MEXaHU4eCKHe, THAPOJTHAMUYCCKHIE U TETUIOBBIC TIPOIIECCHI
0) cucremMy OpraHu3alyy MPOU3BOJICTBA, IIAHUPOBAHUE 3AITACOB CHIPBS, PEATU3aI[I0 TOTOBOTO

MPOIYKTa

B) OT/EJICHUS, KOMIUIEKCHI, arperaTsl
I') KHHETHKa XUMUYECKHUX pPeakiuii u (pa3oBbie mepexo sl
9. YpaBHeHue, KOTOPOE UCHOIB3YIOTCS Ul ONKUCAaHUS OOBEKTOB C paclpeAeCeHHbIMU TapaMeT-

pamMu Ha3bIBaeTCs
a) KOHCUHBIM

0) 0ObIKHOBEHHOE MU (dEepPeHITHATHHOE YpaBHEHUE
B) nudpepeHnanbHpIM YPaBHEHHUEM B YACTHBIX MPOW3BOIHBIX

I') ypaBHEHHUE TEILJIOBOTO OajlaHca

10. Ha xakoM u3 3tanoB marematudeckoid mojenu XTII ocymecTBisieTcd aTeMaTHYeCKOE OIHU-
CaHHUe Mpoliecca COCTOUT B (hopMalIu3aluy THUI0Te3?

a) aTam 2
0) oram 3
B) oTarn 4
r) otamn 6

Kpurepun onenkn tecroBoro 3axanus 1:
Ha tectupoBanum BbiHOCHTCA 10 BompocoB. KonuuecTBO MpaBMIIBHBIX OTBETOB PaBHO KOJUYE-

CTBY OaJjIoB.

IIkana onennBanus paszaena 1

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH

ATTecTauus pasaeia

MakcuMadbHbIA /| MUHUMAJIbHBI
0aJ1J1 IS aTTeCTALIMU pa3jielia

3aounas popma 00ydeHUS

KoHnTtposbhas padora - 20 6amios

Tecr 1 - 10 6ayutoB

30 6amoB /
24 bamna

Tect Ne2 (opueHTHPOBOYHBbIE BOIIPOCHI)
1. Cpennee Bpemst IpeObIBaHMS YaCTHIl B CUCTEME SYEEUHON MOJIEH OIpeaesnseTcs o Gopmy-

2. Kakum YpaBHCHHUEM B MATCMATHUYCCKOM MOICIIMPOBAHUU OIMUCBIBACTCA MEPCHOC SJICKTPUYC-

3. OTkioHeHUe onbITHOW F-KpuBOH 2 OT uaeanbHOW KpUBOM | yKa3pIBaeT Ha CyIIECTBOBAHUE B

ne
a) V=nxVi
0) Vi=1/n
B)T=V/v
r) Tt =Vi/v
ctBa?
i —_1.4U
a)l T r dXdC
6)q =-D 'd§
B)q =-1-—
r) c = At/(dx/dt)
armapare

F(t) = Counlt)

(i)

= Ceux(?)




F(t) =

a) 0alImacHOro MOTOoKa

0) 3aCTOHOM 30HBI

B) 30HBbI UACAJIBHOT'O BLITCCHCHU A

T') 30HBI CMEIICHUS ¥ BBITCCHCHHS

4. K xaKoii MOJIe/IM OTHOCHTCS JTaHHAS CXeMa arlapara n300paKeHHast Ha PUCYHKe?

‘ .. C.e,\'

a) MOJCNIb UCaTbHOTO BRITCCHEHUS

0) ogHOMapaMeTpruyecKast MOJIEb

B) MOJIEJIb UJICAJIBHOTO IIEpEMEIINBAHUS

I') sYeeyHas MOJIeJb

5. Kakoii u3 mpenoctaBieHHBIX TPahUKOB OTHOCUTCS K MOJICNH HUEaTbHOTO BBHITECHEHUS TPU

C BbIX (t)

. Ft) = Can(t) Fit) = Candt)
Fit) = Canft) !
l 13(’ — OO
1 1
Pe —0
0 r
0
0 ¢
a)l
0)2
B) 3

') HU OJIMH U3 IpaMKOB HE OTHOCHUTCS K JaHHOM MO/IE€TN
o0
6. Eciu Pe — 0, D — T

a) OIM nepexonut B MUII

6) MUB nepexoaut B MUII

B) OIM nepexoaut B 1AM

r) O[IM nepexoautr 8 MUB

7. Ilpouecc pactipocTpaHeHHs TEIUIOTHI TOJIBKO BCIIEACTBUE IBHKECHUS MOJIEKYJT Ha3bIBACTCS

a) TerI000MEeHOM

0) KOHBEKITHEH

B) TeIulonepeaavyen

T') TEIUIONPOBOAHOCTh

8. Hambomnbias pa3HOCTh TEMIIEpAaTyp Ha €AUHUILY JAJWHBI HAOMIOAAeTCS B HANPABICHUH HOP-

(0)

MaJy I K U30TEPMHUUYECKON IMOBEPXHOCTH B TOUKE A, TaK KAK PACCTOSHHE MEX]Y COCEIHHMH H30TEp-
MaMH4 An IIpy 5TOM



a) 6onbIne, yeM B Touke B
0) MeHbIIIe, YeM B Touke B
B) OJINHAKOBA

r) OoJbIlIe, YeM B TOUKEe A

! n

n

“ . T+AT
F

9.B YpaBHCHHH, OIIMCBHIBAIOIICC M3MCHCHUC TCMIICPATYPhI IJIA TEIUIOOOMEHHHUKA B 30HE nac-

AJIbHOT'O CMCIICHUA Cp 9TO

Ve

a) TEIJI0EMKOCTh MOTOKA
0) KOHIICHTpAIIMS BEIIECTBA
B) pacxo/l TEIJIOHOCUTES

dT
P d—

=vC, (T, -T).
.

F) CCUYCHUC 30HbI UACAJIBHOI'O BBITCCHCHU A

10. B ypaBHEHMM UHTEHCUBHOCTH HCTOYHUKA TEIUIOTH K 3TO

a) pa3HOCTh TEIIOOOMEHA

VqT = F X K X AT,

0) ko3 UIIMEHT TerTonepeaadn

B) Pacxoa TCIJIOHOCUTCIIA

) KO3(QUIHUEHT MPOJIO0THHOTO TIEPEHOCA TEIMIOThI
11. Kakoit Tun TernooOMeHHUKa H300pakeH Ha JTAHHOM PUCYHKE?

Vi, (pb Tox1

V2, Cp:» Texz

vy, Cop, Tu=T,

a) NnepeMeMBaHueC-epeMeInBaHnnue

0) cMeIIeHHs ¥ BBITCCHEHHS

B) NepeMEIIMBAHUC-BLITCCHCHHUE

F) BBITCCHCHUEC-BBITECCHECHUEC

Kpurepun onieHkH TecTOBOrO 3aiaHus 2:
Ha tectupoBanuu BeiHOCHTCS 10 BommpocoB. KonmyecTBO MpaBHIIBHBIX OTBETOB PABHO KOJIMYECTBY

OaJIOB.

IIkana ouennBanus pasuesa 2

Texkyuuii KOHTPOJIb YCIIeBAEMOCTH

ATTecTaums pasaesa

MakcuMaJdbHBIA /| MUHHAMAJIbHBI
0aJu1 U1 aTTeCTAllMU pa3jea

3aouHas (opma o0ydeHus

[IpakTuueckas padora 2 - 10 Gannon
ITpakTryeckas padora 3 - 10 6amioB

Tecr 2 - 10 6atoB

30 GayutoB /
24 Gajuia

TeopeTnueckne BONpochl Ha 3a4eT € OLEHKOI
1.ITonsitue momenu. Kiaccudukanust moaeneit




2.Bugpl mopenupoBanus. Guznueckoe MOJeTUPOBaHHE

3.Buasr MogenupoBanus. MareMaTnueckoe MOJICITMPOBAHNE

4 Knaccuukanus MaTeMaTHYeCKHX MOZETei

5.IIpuHIMIBI MATEMaTUYECKOTO MOAEITUPOBAHUS IIPOLIECCOB XUMHUECKOW TEXHOJIOTHH
6.MccnenoBanne XMMHKO-TEXHOJIOTMYECKHX MPOIECCOB METOIOM MAaTEMAaTUYECKOr0 MOJEIUpO-

BaHUA

7.by1o4HbBIi pUHLKIT TOCTpOoeHUst MaTematruueckoit moaenu XTII

8.Kimaccudukanus ypaBHEHHI MOJIEITH

9.0ramnbl mocTpoeHus maremarudeckoir mojgenu XTI

10.®yHKIMs 0AHOM MepeMeHHON. BrIOOp BUIa U ONpesie/ieHre mapaMeTpoOB SMITUPUIECKON 3aBH-

CHUMOCTH

11.®dyHKIIMY MHOTHX MTepeMEHHBIX. MHOKECTBEHHAS PErpeccus
12.Mopens uaeansHOro MepeMeIiBaHUs

13.Mozens uneaabHOro BEITECHEHUS
14.0gnonapamerpuueckas 1ud y3noHHasT MOAETH
15.1yeeynas Moein
16.KomOuHMpOBaHHBIE MOICITH
17.MaTteMmaTHUeCKHE MOJEIH TEINIOOOMEHHUKOB
18.TemmooOMeHHUK THIIA «TIEpEeMEIINBaHNE-TIEPEMEIIMBAHNE)
19.Terio0OMEHHUK THIIA «TIEPEMEIINBAaHUE-BHITCCHEHUE)
20.TemmooOMEeHHUK THIIA «BBEITECHEHUE-BBITECHEHUE)

21 Knaccudukanus peakiuit

22.CKOpOCTh XUMHUYECKOU PeaKIInu

23.KuneTnyeckue ypaBHEHUs
3aueT ¢ OLIEHKOW IPOBOAUTCS B YCTHOU (hopMe, MyTeM OTBeTa Ha 4 BOIpoca U3 BBILIENPUBEICH-
HOTro repeyHst BompocoB. [Ipu 3ToM oleHHMBaeTcsl MPaBUIIBHOCTh U IOJHOTA OTBeTa. MaKCUMalbHbIN
0asut 3a 3adet — 40 6ayoB (10 6aymIOB 3a KaXKIbIiA BOIIPOC).
HIxkaabl onieHKH 00pa3oBaTEILHBIX T0CTHKEHUI

Bbanabl
. Ouenka
(uToroBoii TpeGoBanus K 3HAHHIM
peRTHETOBOM (0an1 32 oTBeT HA
- 3ayere)
90-100 «3a4meHox OrneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIIM OH pac-
«OMAUYHO» KpbUIT Bonpockl 3aueTa Ha 90% u Oouee, mokaszan riryookue u
36-40 MPOYHBIC 3HAHMS 1O paszzaeniam monenupoBanus X TII. YVueo-
HBIE JIOCTH)KEHHSI B CEMECTPOBBIM MEPHUOJ U Pe3yIbTaThl Py-
0EXHOTO KOHTPOJISI JIEMOHCTPUPYIOT IOCTAaTOYHYIO CTETCHb
OBJIaJICHUS] IPOTPAMMHBIM MaTepHaIOM
70-89 «3a4meHox OrneHka «XOpOIIO» BBICTABISETCS CTYICHTY, €CIIH OH pac-
«XOpOULo» KpbL1 Bompocsl 3adera Ha 70%-89%, nokazan riryOokue 3Ha-
29-35 HUSI, HE JTOMTYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOMpPOC.  YueOHBbIE JOCTIKEHHS B CEMECTPOBBIH MEPHOA M
pe3yabTaThl PyOEKHOTO KOHTPOJIS JIEMOHCTPUPYIOT JOCTa-
TOYHYIO CTETIEHb OBJIA/ICHHSI TPOTPAMMHBIM MaTEPUAIOM
60-69 «3aumeHoy OreHKa «yIOBJICTBOPUTEIILHO» BBICTABIISETCS CTYACHTY, €C-
«yoosnemseopumenvHoy | 11 OH oTBeTHI Ha 60% - 69% BompocoB 3ayera, B KOTOPBIX
24-28 MOKa3aJl HEKOTOPhIe 3HAHWSA M0 pas3jenaM MOACIUPOBAHUS
XTII. IIpu 5TOM HE yCBOMI BCEX AECTAJIEH, JOIYCKAET HETOY-
HOCTH, HEJIOCTATOYHO TMPAaBUIIbHBIE (POPMYIUPOBKH, HapyIIIe-
HUSI JIOTUYECKOHN IMOCIIEIOBAaTEIbHOCTH B M3JIOKEHUH MaTepH-
ana.
Menee 60 «He 3aUmeHO» OneHKa «HEYIOBIETBOPUTEILHO» BBICTABISCTCS CTYIEHTY,

«HEYO081emME8OPUMETLHON
MmeHee 24

KOTOpBI oTBeTHII MeHee 60% BONpOCOB 3a4eTa, B KOTOPBIX
He MoKa3aJl NIyOOKUe U MPOYHbIE 3HAHMS 10 pas3/ieiaM MOoJe-
nuposanus XTI




I/ITOFOBEUI OIICHKA BBICTABJISICTCA HYTGM HepeBozna H36paHHBIX 62UIHOB B COOTBCTCTBHUHU CO CJICIIy-
IOLIENA TaOIHIIEi:

Orenka o 5-6ayuibHOM mIKane YRS S eyt Ouenka ECTS
HK3aMeH

5 — «omauunoy 90-100 A
85-89 B

4 — «xopouioy 75-84 C
70-74 D

3 — «yoosremeopumenbHoO» 65-69
60-64 E

2 — «Hey0081emBOPUMENILHOY Memnee 60 F

Y4eOHO-MeTOANYecKOEe M HHGOPMALIMOHHOE 0O0ecTiedeHue
yueOHOH THCHMILINHBI
OcHoBHas TuUTepaTypa:

1.I'ymepoB, A. M. MaremaTnueckoe MOJEIMPOBAHUE XHMHUKO-TEXHOJIOIMUECKUX IIPOLECCOB :
yaebHnoe nmocooue / A. M. I'ymepoB. — 2-¢ u3a., nepepad. — Cankr-IleTepOypr : Jlans, 2014. — 176 c.
— ISBN 978-5-8114-1533-5. — TekcT : aneKTpoHHbIi // JIaHb : 3IeKTpOHHO-OMOINOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/41014 .

2.Camoiinos, H. A. [lpumeps! u 3amaun no Kypey "Martemarndyeckoe MOJEINPOBaHUE XUMHUKO-
TEXHOJIOTHYECKHX MpoieccoB": yuyebHoe mocodbue / H. A. CamoitnoB. — 3-e uzn., ucnp. U1 mom. —
Cankr-IlerepOypr : Jlans, 2013. — 176 ¢. — ISBN 978-5-8114-1553-3. — Tekcr : anekTpoHHsIi // Jlanb
: aIeKTpoHHO-O0MbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/37356.

JononHuTenpHas qureparypa:

3.3aBapyxus, C. I'. Maremarndyeckoe MOAEIMPOBAHUE XUMHUKO-TEXHOJIOTMYECKUX IMPOLIECCOB U
anmapatoB : yuyebHnoe mocobue / C. I'. 3aBapyxun. — 2-¢ uzn. — HoBocubupck : HI'TY, 2017. — 86 c.
— ISBN 978-5-7782-3284-6. — Texkcr : anexTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/118478.

4.T'aptman, T. H. MoaenupoBanue XMMHKO-TEXHOJIOTHYECKHUX poreccoB. [IpuHIMIBI mpuMeHe-
HUSl TIaKeTOB KOMIIbIOTEpHOW Marematuku : yuebHoe mocobue / T. H. I'aprman, JI. B. Knymun. —
Cankr-IlerepOypr : Jlans, 2020. — 404 c. — ISBN 978-5-8114-3900-3. — TekcT : 21eKTpoHHBIH // JlaHb
: aIeKTpoHHO-Onbmoteunas cucrema. — URL.: https://e.lanbook.com/book/126905.

5.Happimkun, 1. I'. PaBHOBecHs B pacTBOpax 3JIeKTPOIMTOB : yuyeOHoe nocobue / JI. I'. Hapeim-
kuH, M. A. Ocuna, B. ®. OukoB. — Cankr-Ilerepoypr : Jlanp, 2018. — 180 ¢. — ISBN 978-5-8114-
2913-4. — Tekcr: onekTpoHHbIH // JlaHb : 210eKTpoHHO-OmOmMoreuHas cuctema. — URL:
https://e.lanbook.com/book/101866.

IIporpammuoe obecnieuenue u UHTepHeT-pecypcebl:
[Tpouecc peanuzanuu 00pa3zoBaTeNbHON MPOrpaMMBbl MO JUCHUILIMHE «MoaenupoBaHue XUMU-
KO-TEXHOJIOTHYECKHUX MPOIIeccoB» B cooTBETCTBUU ¢ TpeboBaHusmMu OC HUAY MUDU obecnieueH He-
00XOUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOI0 00eCIIeUeHHUS;

MarepuanbHO-TEXHHYECKOE o0ecnieyeHre y4eOHOH AUCIUILIMHBI
JlexuMOHHBIE 3aHATHS MPOBOIATCA B CIELUATU3UPOBAHHBIX ayIUTOPHUAX, OCHAILIECHHBIX MYJIbTHU-
MeauiHBIM 00opynoBaHueM. [IpakTuueckue 3aHATHS TPOBOASTCS B ayJUTOPHUSIX, OCHAIIEHHBIX KOMIIbIO-
TEepaMU.

Y4eOHO-MeToAHYeCKHEe PEKOMEH ALY ISl CTYACHTOB

1. YkazaHus 1is npocaylnBaHus JEKIUN

Ilepen HayanoM 3aHATUN BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM MPOBEACHUS JICKIIUH U
CIMCKOM PEKOMEH/I0BaHHOM JIUTEpaTyphl.

Ilepen nmoceneHueEM OUEPETHON JIEKIIUN OCBEXKUTD B TaMATH OCHOBHBIE KOHILIETILIUN ITPONEHHOTO
panee marepuaina. [loqroToBuTs npu He0OXOAMMOCTH BONIPOCH! IIpenoaasarento. He Hago onacarbes, 4To
BOIPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexium ocHOBHOE BHUMaHUE CIIEyeT YAENATh He GopMyaM U MaTeMaTHYE€CKUM BBIKJIaIKaM,
a COAECPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEEIICHUSM U IIOCTAHOBKAM 3ajau.



B mporiecce u3ydeHus JEKIIMOHHOTO Kypca HEOOX0IUMO 110 BO3MOXHOCTH YacTO BO3BPAIIAThCS K
OCHOBHBIM TIOHSITHSIM M METO/IaM pelIeHHsI 3a1a4 (37eCh BO3MOXKEH BEIOOPOYHBIN KOHTPOJIb 3HAHUH CTY-
,Z[GHTOB). KenareabHO HUCHOIB30BATh KOHCIIEKTHI HeKHHﬁ, B KOTOPBIX HUCHOJIB3YCTCA NpPUHATAA Mperioaa-
BaTelIeM cucTemMa 0003HaueHUH.

Jis Gonee moapoOHOTO U3YUCHHUS Kypca ClIeyeT paboTaTh C PEKOMEHIOBAaHHBIMU JTUTEPATyPHbI-
MU HCTOYHUKAMH U BHOBb MOSIBIISTFOIIMMUCS HCTOUHUKAMH.

2. Yka3auusa JId y4acCTus B IIPAKTUYCCKUX 3aHATHAX.

[lepen BhIMOTHEHHEM NMPAKTUYECKHUX 3aJaHUN HEOOXOIUMO O3HAKOMHUTCS C OCHOBHBIM TEOPETH-
YCCKUMHU CBCACHHUAMU, IMOPAAKOM BBIITOJIHCHUSA pa60T " IIPUMCPOM, O6CY[[I/ITB C IpCroaaBaTcjicM OCHOB-
HBbIC MOMEHTBI.

B nporiecce pemieHust 3a71au BECTH TUCKYCCHIO ¢ TIPENoaBaTeeM O MPaBUIbHOCTH PUMEHEHUS
METOIOB UX pemeHus. [10 BO3MOXKHOCTH caMOCTOSITEIIBHO JIOBOJUTh PEIICHHUE MpejIaracMbIX 3a1ad J0
OKOHYATEJIbHOTO UTOTA.

B KoHIIe mpakTHYECKOro 3aHATHS MPU HEOOXOAMMOCTH BBISICHUTD Yy MPEIOAaBaTEIIsl HESICHBIC BO-
npocsl. OGOpMHUTH BBITOJHEHHS PAa0OTHI B BUJE TUCBMEHHOTO OTYETa, B KOTOPOM OTOOPa3UTh Ha3BaHUE
U 11e]Tb pabOThI, OCHOBHBIC TEOPETHUYECKUE CBEICHHS, X0/ paOOTHI C OIMTMCAHUEM BCEX ITAIOB M CKPUHILIO-
TOB M3 MPOTPAaMMHBIX MIPOAYKTOB, IPUBIEKAEMBIX JUISI pelIeHus 3a7a4d. B KoHIle oTyeTa He0OX0IUMO 13-
JIOXHTDH BBIBOJIBI.

HOI[FOTOBI/ITB OTBCThHI HA KOHTPOJIbHBIC BOIIPOCHI.

3.YkazaHus i1l BRITIOJTHEHUS] CAMOCTOSITEIIbHON pabOThI

[TonyunTs y nmpenonasareis 3aJJaHue U CIIMCOK PEKOMEHAOBAHHOW JTepaTypsl. M3ydenue teo-
PETUYECKHX BOIPOCOB CJECIYET MPOBOJUTH MO BO3MOXKHOCTH CaMOCTOSITEIILHO, HO TIPU 3aTPyTHCHHSIX
o0pamaThkCs K IPeroaaBaTerio.

[ToaroTOBUTH MUCEMEHHBII OTYET O MPOJICIIAHHON padoTe.

[Ipu BbIMONHEHUN (POHTANBHBIX 33JaHUN MO YCMOTPEHHIO MpernojaBareist paboTa MOKeT ObITh
OlLlcHEHa 0e3 MUChMEHHOTO OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIBHBIC BOIPOCHI, IIPH YCIOBUU aKTHB-
HOM caMOCTOSATENbHON PabOTHI.

[ToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyecKkue peKOMeHIaUM 1Jis1 IpenojaBareiei

1. Yka3aHus s npOBENECHUS JIEKIUI

Ha nepBoii BBOJIHOM JIEKIIUM ClieaTh 00U 0030p coaepkKaHus Kypca U OTMETUTh HOBBIE METO-
Ibl U MOJAXOJbI K PEIIEHHUIO 3a/lad, pacCMaTpUBaeMbIX B Kypce, JOBECTH JIO0 CTYJIEHTOB TpeOOBaHMS Ka-
(benpsl, OTBETUTH Ha BOIPOCHI.

[Tpy mOArOTOBKE K JIEKIIMOHHBIM 3aHATHSM HEOOXOIUMO MPOAyMaTh IUIaH €ro MPOBEACHUS, CO-
JEpKaHUE BCTYNHUTEIbHOW, OCHOBHOM M 3aKIIOYMTEIBHOM YacTH JIEKIIMH, O3HAKOMUTBHCS C HOBHUHKaMHU
y4eOHOM M METOAMYECKOH JINTepaTyphl, MyOJUKAIUsIMU IEPUOINYECKON MeyaTH o TeMe JIEKIIMOHHOTO
3ansaTUs. [lepen M3nokeHneM TEKyLIero JEKIMOHHOIO MaTepralla HAMOMHUTh 00 OCHOBHBIX UTOTaXx, J10-
CTUTHYTBIX Ha Mpeapaymux Jekuusax. C 3Tol 1enblo 331aTh HECKOJIBKO BOIIPOCOB ayIUTOPUU U OCYIIle-
CTBHUTb BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B xozxe nekunoHHOTO 3aHATHS IpernoaaBaTelb JOKEH Ha3BaTh TEMY, yueOHBbIE BOIPOCHI, O3Ha-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM M JOTIOJIHUTEIBHON JIUTEPATYpPHI 110 TeME 3aHATHs. PackpbiBas
coJiep’KaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYACHTOB Ha OCHOBHBIX KaTEropusiX, siBje-
HUSX U IpOIEeccax, 0COOEHHOCTAX MX NMPOTEKaHUs. PacKppiBaTh CYIIHOCTh M COJEPXKAHHUE Pa3IHMUHBIX
TOYEK 3PEHUS U HAYYHBIX MMOAX0/10B K O0BSICHEHUIO TEX WJIM UHBIX SIBJICHUH U MPOLIECCOB.

Crnenyer apryMeHTHpOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3UIUIO MO CIIOPHBIM TEOPETHYECKUM
Bonpocam. [IpuBoauTts npumepsl. 3aaBaTh M0 X0y U3JI0KEHUS JIEKIMOHHOTO MaTepuaia puTOpUIECKIe
BOIPOCHI ¥ CAMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMU MBICIUTEILHON AEATEIbHOCTH
CTYJICHTOB, TIOBBIIIEHUIO UX BHUMAaHUS M MHTEpeca K MaTepuaiy JEeKIUH, ee coaepkanuto. [Ipernonasa-
TeNb JOJDKEH PYKOBOJIUTH PabOTOM CTYAEHTOB MO KOHCIIEKTUPOBAHHIO JEKIIMOHHOTO MaTepuana, MoJ-
YepKUBaTh HEOOXOJUMOCTh OTPaKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUH M3ydaeMOW TEeMbI, 0CO00
BBIJIEJIASA, KaTeropualbHbIi anmapar. B 3akIounTenbHOM yacTu JeKIMH Heo0XO0AUMO CPOpMyInpOoBaTh
oO1irie BBIBOJABI IO TEME, PaCKPBIBAIOIINE CO/AEPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JeKIHH. O0b-
SBUTH IIJIaH OYEPETHOT0 NMPAKTUUYECKOTO 3aHATHS, AaTh KPaTKUE PEKOMEHIAIMH 0 MOATOTOBKE CTYIEH-
TOB K BBIMIOJHEHHUIO PaOOTHI.

Ha nmocnenneit nexuum ynenuts BpeMs st 0030pa Hanbojee BaXXHBIX MOJO0XKEHUH, pacCCMOTPEH-



HBIX B Kypce.

2. Yka3zaHus AJ1sl NpOBEACHUS MPAKTUYECKUX 3aHATUI

YeTko 0003HAUUTH TEMY NPAKTHUECKONU PAOOTHI.

OO6cyanTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMOM MPAKTHUECKUX 3aJaHHil, MOPSIO0K BBIIOJIHE-
HUS PabOTHI, MPOTPAMMHBIE MPOAYKTHI, UCIIOJIB3YEMBIC ISl PEIICHUS TOCTABIICHHBIX 3a]1ad.

B npouiecce BoimosHeHUs! pabOTHI ClIEeIyeT MOCTOSHHO O0LIAThCs CO CTYJIEHTaMU, HE JA0IMycKasl 1o
BO3MOHOCTH HX HENPABWIbHBIX JICHCTBUML.

TpeGoBatb, 4YTOOBI Pe3yJabTaThl BHIMNOIHEHHS MPaKTUYECKOW paboThl ObUIH OGOpPMIICHBI B BUJE
OTYETa B TEKCTOBOM IPOIIECCOpPE € JOOABICHUEM CKPHHIIIOTOB U3 MATEMAaTUYECKOTO HIIM TAOJIUIHOTO pe-
JaKTopa.

[Tpu npreme 3a4era 1Mo paboTe MPOBEPSITH HATMINE CAMOCTOSITEITLHBIX BBIBOJIOB O MPOJIENIAHHON pabo-
T€, a TAK)KE TOTOBHOCTh CTY/ICHTOB MOSICHUTD BECh XOJ1 POIEIaHHOM paboThlI.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSTEIbHOW PabOThI CTYACHTOB

[To ycmoTpenuio npemnojiaBaTesis 3a/laHue Ha CaMOCTOSITENIbHYIO pa00Ty MOXET ObITh MHAUBUAY-
QIBHBIM W ()POHTATHHBIM.

[Tpu Wcnonb30BaHUM MHAWBUIYATbHBIX 3aJaHUi TpeOOBaTh OT CTYyJIEHTa MHCbMEHHBIM OTYET O
MpojieTIaHHO paboTe.

[Tpu nmpumenennu GPOHTANBHBIX 33JJaHUI BECTU KOJUJICKTUBHBIE OOCYXKIEHHS CO CTYIEHTaMH OC-
HOBHBIX TEOPETHUYECKHUX MOJIO0KEHHUH.

C 1enpl0 KOHTPOJIS KaueCcTBa BBIMIOJIHEHUSI CAMOCTOATEIbHONW paboThl TpeOOBATh MHIUBUIYab-
HBIE OTYETHI (IOMYCTUMO BMECTO MUCHbMEHHOTO OTYETa MPUMEHSATh MHIUBHUAYalIbHbIE KOHTPOJBHBIE BO-
MPOCHI).

[Tporpamma cocrasiiena B coorBerctBuu ¢ TpedoBanusmu OC HUAY MUODU u yuebHBIM Ma-
HOM OCHOBHOM 00Opa3oBaTeNbHOM NpOrpaMMmbl MO HampaBieHuto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTUS».

Pabouyro nmporpammy cocraBunu: noueHT, [lecrosa E.Jl., mpodeccop, buprokor B.II.

Penenzent: gouent, 3yoosa H.I'.

[Iporpamma ono6pena Ha 3acegannu Y MKH 18.03.01 «Xumudeckast TEXHOIOTHSI.

[Tpencenarens yue6HO-MeToandeckoi komuccun Yeprora H.M.



