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eab ocBOEHUS M CUMILUIHHBI

[ToaroroBka 6akanaBpoB K HAyYHO-HCCIEIOBATEIbCKON U TEXHOJIOTUYECKON eATEeIbHOCTH, CBSI3aH-
HOM ¢ pa3paboTKON U HCCIeIOBAaHMEM MAaTeMaTUYECKUX MOJeNiell XMMHUKO-TeXHOJIOTHUYEeCKUX MPOIECCOB U
nosbimeHneM 3¢ pextuBHocTH XTI MeTo1aMi MaTEMaTHYECKOTO MO/IETTMPOBAHUSI.

3ajaun U3y4eHus: JUCHUTIIIUHBI:

- U3Y4YHUTh U OCBOUTH METO/Ibl IOCTPOEHUS CTATUYECKUX U JUHAMUYECKUX MAaTEMaTUYECKUX MOIeNen
XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB, B TOM YUCIIE METOJAMHU PETPECCUOHHOTO aHAJIN3a;

- NMPUMEHSITh METOJIbl MAaTEeMaTHYE€CKOr0 aHaJiu3a M MOJICTUPOBAHUS, TEOPETUUECKOTO M IKCIEPHU-
MEHTAJILHOTO MCCIIEA0BAaHNUS;

- UCTIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, POBOIUTE 00pabOTKy MH(OpMAaLIUN
C HCIIOJb30BAHUEM IPUKIAIHBIX MPOIPAMMHBIX CPEACTB, NAKETOB NPHUKJIAJAHBIX MPOrpaMM sl pacyera
TEXHOJIOTHYECKHUX IMapaMeTpoB 000pyAOBaHUS;

- chopmupoBaTh KOMITETeHIIMHU y oOydatomuxcs cornmacHo OC HUAY MUDU.

OOydeHne TPOBOAUTCA B COOTBETCTBUHU C MpodeccuoHanbHbiM cTanaapToM «26.001. Crnenuanuct
10 00ECTIeUeHUI0 KOMILJIEKCHOTO KOHTPOJIS MMPOU3BOICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIITMOHHBIX Ma-
TEPHUATIOBY.

Mecto mucuuniuabl B cTtpykrype OOII BO

[lepedyeHb OUCHUIUINH, YCBOCHHE KOTOPBIX HEOOXOIUMO IS U3YYCHUH JaHHOW AMCHMIUIMHBL Ma-
temaTtuka, Ousnka, Madopmaruka, O0mmii Kypc Xxumun, AHanutudeckas xumusi, HoBble nH(DOpMAaInoH-
HBIE TEXHOJIOTUH B MPOQecCHOHAIBHON AesTensHoCcTH, [Ipoliecchl 1 anmapaTsl XUMUYECKOM TexHoJoruu. B
pe3ynbTaTe M3y4eHUs ITUX AMCLUUIUIMH O0ydJaromuecs TOJKHBI 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU ecTe-
CTBEHHO - HAyYHBIX IUCIMIUIMH, 3HATh U MPUMEHITH METO/Ibl MaTEMaTUYECKOTO aHalu3a, Teopuu audde-
pPEHUHUANBHBIX YPaBHEHUM, OCHOBBI KUHETHKH XUMHUYECKUX PEaKIHMi, 3aKOHOMEPHOCTH MacCO- M TEIUIOoNe-
peHoca.

OcBoeHune nucuMIUIMHbl «MoIenupoBaHuEe XMMUKO-TEXHOJIIOTMUYECKUX TIPOLIECCOB) B MOCIEAYIOLIEM
HEO0OXOAMMO TPU MPOXOKIACHUU TTPOU3BOACTBEHHON (IIPEAIUTIIIOMHON) MPAKTUKH, a TAKXKe B paMkax ['ocy-
JTApCTBEHHON UTOrOBOM aTTECTAllNH.

O0600611eHHbIe TPYA0BbIEe (QYHKIIMH, KOTOPhIE CMOXKET MOJHOCTHIO MU YaCTUYHO MPOJEMOHCTPHUPO-
BaTh CTYJICHT MPU OCBOCHUU JAHHOW JWCIUIUIMHBI B COOTBETCTBHM C MPO(ECCHOHATBHBIM CTaHIAPTOM
26.001:

A/01.6. IlpoBenenue aHaau3a ChIpbs, MOIyhaOpPUKaTOB M TOTOBOW MPOIYKIIMUA TTPOU3BOICTBA HAHO-
CTPYKTYPUPOBAaHHBIX KOMIO3UIIMOHHBIX MaTepuanos (I1K-5, [TK-7);

A/02.6. Pa3zpaboTka HOBBIX M COBEPIICHCTBOBAHUE JACHCTBYIOIINX METOJOB MPOBEICHUS aHAINU30B,
ucnbitanuid ¥ uccaenopanuii (ITK-1);

A/03.6. BeisiBiieHUe U aHAIN3 TIPUYUH Opaka/HecooTBeTcTBYOMIEH poaykuuu (ITK-5);

A/06.6. Pa3paboTka npeanox)eHnid N0 KOMIJIEKCHOMY HCIIOJIb30BaHUIO CBHIPbSl U YTHIIM3ALUU OTXO-



noB npousBojctia (ITIK-7);

A/07.6. IlpoBeneHre UCTIBITAHUI HOBBIX 00pa3IoOB MPOAYKIIMH, Pa3paboTKa TEXHUIECKON TOKYMEH-

tarun (ITK-1);

B/04.6. [ToaroroBka mpoBeieHHs KOMIUIEKCHOTO KOHTPOoJIst mpoaykuuu (ITK-5).

Komnerenuuu odyuyarmerocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS TUCHUILINHBI

B nporecce ocBoeHMS TaHHOW JTUCIUTIIMHBI Y CTYIEHTa (GOPMUPYIOTCS CIICTYIOITUE KOMITETEHIIUHN

npodeccuoHaIbHbIE

Kon xomnereH-

ouu

Haunmenopanme KOMIICTCHII N

Nuaukatopel JOCTHXKEHUS KOMIIETCHIIUU

I1K-1

CHOCOOEH IUIAaHMPOBATh U MPOBO-
IUTh (U3UYECKUE U XUMHUYECKHE
AKCIIEPUMEHTHI, MPOBOIUTH 00Opa-
OOTKY MIX Pe3yJbTaTOB U OIICHUBATH
MOTPEUTHOCTH, BBIJIBUTATh THIIOTE-
3bl U YCTAHABJIMBATh T'PAHUIIBI UX
MIPUMEHEHHUSI, TPUMEHSATh METO/bI
MaTEeMaTHUYeCKOro aHajlu3a U MO-
NETUPOBAHUSI, TEOPETUYECKOTO H

OKCIICPUMCHTAJIBHOTO  UCCJICA0BA-

HHA

3-11K-1 3HaTh nmpuMeHEHHWE METOJI0OB MaTeMaTu-
YECKOr0 aHallu3a, MOJICIUPOBAHUS M TEOpETUYE-
CKMX  OCHOB Uil  MPOBEACHUS  HAy4yHO-
HCCIICIOBATEILCKUX PA0OT U MCIIBITAHHHA

V-IIK-1 YMeTp BBITOTHATH (PU3UUECKUE U XUMHU-
YECKHUE DKCIIEPUMEHTAJIbHBIE Pa0OTHI, MPOBOIUT
000011eHue U 00pabOTKY UX Pe3ylbTaTOB, OILICHU-
Ba€T IMOTPEUIHOCTH, BBIJIBUTAET THUIOTE3bI U yCTa-
HABJIMBACT IPAHUIIBI UX TPUMEHEHUS

B-TIK-1 Bnanets MeTomaMu HOATOTOBKH METOIH-
YEeCKOr0 PYKOBOJICTBA MO TMPOBEACHUIO (u3nUe-
CKMX U XHMHYECKHX HKCIIEPUMEHTOB U HAY4YHO-

HCCIIEI0BATENBCKUX padoT

I1K-5

CIOCOOEH TNPUMEHATh aHaJIUTHYe-
CKHE U YMCJIECHHBIE METO/bI pelle-
HUS TIOCTaBJICHHBIX 3a]a4, MCIIOJIb-
30BaTh COBPEMEHHbIE MH(pOpMaIU-
OHHBIE TEXHOJIOTHUH, MPOBOJIUTH
00paboTKy MHPOPMALIUU C UCTIONb-
30BaHHEM TPUKIATHBIX TPOTPaAMM-
HBIX CpelcTB cdepsl mpodeccro-
HAJIBHOW JI€ATENIbHOCTH, UCIIOJIb30-
BaTh CETEBbIC KOMIIBIOTEPHBIE TEX-
HOJIOTHHM ¥ 0a3bl JTaHHBIX B CBOECH

npodecCuoHAIbHONW o0macTu, Ta-

KCThbI IMPUKIAIHBIX IIPOrpaMm JIJisd

3-I1K-5 3HaTh aHAIMTUYECKHE W YHCICHHBIE MeE-
TOABI PEIICHUs 3a7ad MO COCTABJIEHUIO JIOKAb-
HBIX TEXHUYECKUX JOKYMEHTOB M HUCIOJIb3YeT Ma-
KEeThl MPUKJIAJHBIX MMPOTpaMM JJI pacuera mapa-
METPOB TEXHOJOTMYECKOTO Mpoliecca

V-IIK-5 VYMeTp NpHUMEHATH MpHUKIAIHBIE IPO-
TpaMMHBIE CPEJICTBA JIJIsi MOCTPOCHUS TPadUKOB,
JarpaMm, TaOJIUIl ¥ IPOBOJUT UX aHAIN3
B-TIK-5 Bnanmetr HaBBIKAMU HCHOJIB30BAaHUSA Ce-
TEBBIX KOMITHIOTEPHBIX TEXHOJOTHI U 0a3 JaHHBIX
IIPU MPOBEJIEHUU UCTIBITAHUN CBHIpbs, MOIyhadpu-

KaTOB M TOTOBOW MTPOYKIIHH




pacu€Tta TEXHOJOTMYCCKUX IIapa-

METpPOB
ITK-7 ciocobeH npuHUMaTh KOoHKpeTHbIe | 3-1IK-7 3HaTh TEXHOIOTMH W CHUCTEMBI HKOJIOTHU-
TEXHUUYECKUE PELICHUS INPU pa3pa- | YECKOI0 MEHEIKMEHTA MpU MPOBEACHUM UCIBITA-
00TKE TEXHOJIOTUYECKUX MPOLEC- | HUI ¢ UCTIOJIb30BAaHUEM TEXHUUECKHUX CPEICTB
COB, BBIOMpaTh TexHuueckue cpea- | Y-IIK-7 YMmeTs BBINOIHATH paboOTHl MO cOOpy U
CTBa M TEXHOJIOTHMH C YYETOM KO- | HAKOIUIEHHIO JaHHBIX MpHU pa3pabOTKe TEXHOJIO-
JIOTUYECKUX IOCIEACTBUM MX IPU- | THUECKUX POLIECCOB
MEHEHUS B-ITIK-7 Brnaners HaBbIKaMu BBIOOpA TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTMH C YYETOM 3KOJIOTHYe-
CKHUX TOCJEICTBUH UX NPUMEHEHHUs Ui IOAro-
TOBKU IPOEKTa IUIAHA MEPOIPUITHH [0 HCIONb-
30BaHUIO CBIPbSl B JIONOJHUTENIBHBIX MPOU3BOJI-
CTBEHHBIX IIEJISAX
3aga4yu BOCIIUTAHUS, peajin3yeMble B PAMKAX OCBOCHUS M CIHUIIJIUHbI
Hanpas.ie- Coznanue yciio- | Ucnonb30BaHne BOCIUTATEIbHOTO BoBiieuenne B pa3Ho-
Hue/ BHIi, o0ecneyn- | MOTEHIHAJIA y4eOHbIX JUCHHUILINH IUVIAHOBYI0 BHEY4eOHYI0
neJIn BaIOLIUX AeATeJIbHOCTh
IIpogeccuo- - popmupoBanue | 1.Mcnonb30BaHne BOCIUTATEIBHOTO IO~ 1. Opranuzanus

HaJBbHOC BOC-

IUTAHUE

TBOPYECKOT'O UH-
KEHEPHO-
ro/npodeccuoHan
BHOTO MBbIIILIE-
HUS1, HABBIKOB Op-
raHU3aLH KoJI-
JIEKTUBHOM NPO-
€KTHOM JIesATeIIb-

Hoctu (B22)

TEHIMaNa JUCIUILTUH MPOPEeCCUOHATb-
HOTO MOAYJS JJI pa3BUTHUSI HABBIKOB
KOMMYHHUKAIIUH, KOMaHIHOW paboThI U
JUJEPCTBA, TBOPYECKOTO NHKEHEPHOTO
MBIIUICHHUS, CTPEMJIEHUS CJI€I0BATh B
npodeCCHOHATBLHOM 1eATENbHOCTH HOP-
MaM MOBeJIeHUs], 00eCTIeunBalOIIUM
HPaBCTBEHHBIN XapaKTEP TPYIOBOH Aes-
TEJIbHOCTU M HECITy>K€OHOTO MOBEIeHUS,
OTBETCTBEHHOCTH 3a IIPUHATHIE PELLIECHUS
yepe3 NOATOTOBKY IPYIIIOBBIX KypCO-
BBIX pa0OT M MPAKTHYECKUX 3a/TaHHH,
peLICHUE KEHCOB, IPOXO0KICHUE ITPaK-
TUK ¥ 1oaArotoBky BKP.
2.Mcnonp30BaHuEe BOCIUTATENBHOTO TO-

TEHIMaNa JUCIUIUIUH NPOPEeCcCHOHANb-

HAay4YHOro IoAXxojaa |
yyBcTBa «Bce B onHOHN
KOMaH/Ie» 4epe3 y4acTHe
CTYyJIEHTOB B IIpOBEE-
HUM KPYIJIBIX CTOJIOB M
CEMUHApPOB.
dopMHUpOBaHHE
BEPTUKAJIBHBIX CBS3EH U
(dhopMaIbHBIX MPABUT

JKU3HU TP NPOBCACHUN

CTYACHYCCKUX KOHKYPCOB




HOTO MOJTYJISI JUISL:

- (hopMupoBaHUsI TPON3BOICTBEHHOTO
KOJIJICKTHBH3Ma B X0OJIC COBMECTHOTO
peleHns Kak MOJICTbHBIX, TaK U TPaK-
TUYECKHUX 3a]1a4, a TAKXKe MyTeM MO/~
KpEIUICHHE PalliOHAIBHO-
TEXHOJIOTUIECKUX HABBIKOB B3aUMO/ICH-
CTBHSI B IPOEKTHOM /I€ATEIILHOCTH 3MO-
IIUOHAIBHBIM 3(PPEKTOM YCIIEITHOTO
B3aMMO/ICHCTBHS, OUIYIIIEHUEM POCTA
obmelt 3¢ peKTUBHOCTH TIPH pacrpesie-
JICHUY TIPOEKTHBIX 33/1a4 B COOTBET-
CTBHH C CHIIbHBIMU KOMITETEHTHOCTHBI-
MU M SMOIMOHAIBHBIMH CBOMCTBAMHU

YJICHOB HpOGKTHOﬁ TPYIIIIBI.

- (hopmupoBanue
KYJIbTYpBI UH-
hopmarmoHHOM
0€30MacHOCTH

(B23)

Hcnonp30BaHne BOCIUTATENBHOIO MO-
TeHIMaja JUCUUIUIMH NpodeccuoHab-
HOTr0 MOIyJst Uit hopMupoBaHue 6a3o-
BbIX HaBbIKOB MH(POPMAIIMOHHO 0€3-
OMACHOCTH Yepe3 U3ydeHHue Mocie-
CTBHH XaJJaTHOTO OTHOIIEHUS K padoTe
¢ MH(OPMaITMOHHBIMU CUCTEMaMH, Oa-
3aMHU JaHHBIX (BKJIIOYasi NEPCOHAIbHbIE
JIAaHHBIE), TIPUEMax M METOJax 3J10-
YMBIIUIEHHUKOB, IOTEHLIMAIIbHOM YPOHE

IIOJIB30BATCIISIM.

2. lloBbllieHue 3Ha-
HUM 1o wuHpopmMaTHu3a-
UM o01iecTBa U KOMMY-
HUKAI[MOHHBIX TEXHOJIO-
TUH JUIS PEIICHHUS] KOM-
MYHHUKaTUBHBIX U MO3Ha-
BaTEJIbHBIX 3aJad CTy-

JICHTaMH.

CTpyKkTypa ¥ coaepkaHue y4eOHOM IUCIUILINHBI

Ounas ¢popma o0y4eHus

craBiisieT 4 3a4eTHBIX eqnHuIbl, 144 ak. Jaca.

Kasiennapubiii niian

I[I/ICL[I/IHJ'II/IHa npenogacTcsa CTyACHTaM B 7-oMm ceMeCTpe. O6ma${ TPYAOCMKOCTh AUCHUIUIMHBL CO-

HaunmenoBanue pasjaena Buabl yueOHol gesTe/IbHO-

(TemMbl) AUCUMIIIIMHBI cTH (B yacax)

ATTecTa Makcu

ums pas- MaJlb-
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1 pa3aes. OcHOBHbIE MOHSITUSI M BEPOSATHOCTHBIN Moxo1 K moaeaupoBanuio XTII

1 1 OCHOBHBIE HOHATHS MOJE-
26 4 22
nupoBanus XTII
1 2 BeposiTHOCTHBIN TOAXOI K T1 20 6.
28 2 4 22
MOJICIIUPOBAHUIO
2 pa3nei. JlerTepMUHMPOBAHHBIN MOAX0 K MoaeaupoBannio XTI
2 3 MareMaTH4uecKoe MOIEIH-
pPOBaHME THAPOIMHAMUYIC-
32 4 6 22
CKOH CTPYKTYp OAHO(DA3HBIX
IIOTOKOB
2 4 MarteMaTH4uecKoe MOIEIH-
pPOBaHKE TEIIOOOMEHHBIX 34 4 6 24
MPOLIECCOB
2 5 MareMaTHUeCKOE MOAEIH- T2 40 6.
pOBaHUE KUHETUKU XUMu4de- | 24 2 22
CKMX pEaKLHn
3auer ¢
Bujx npomexyTo4HOI aTTeCTALMHA 144 | 16 16 | 112 40 0.
OlleHKOM
T - TecT
Conep:xaHue JIEKIIMOHHOT0 Kypca
YuebHo- meTOoaM-
Tembl JeKIHHA. Bcero
yeckoe odecneye-
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHHT 4acoB
HHE
1 2 3
1 OcHoBHnble noHATHA MoaenupoBanHus X TI1 4 1-6

1.2 Buzasl MoAenupoBaHUs

1.2.1 ®uznyeckoe MOIETUPOBAHNE

1.1 Ionstue monenu. Knaccudukarus moaenen




1.2.2 MaremaTudeckoe MOAEIUPOBaHNE

1.3 Knaccudukarus MaTeMaTH4eCKIX MOJIEIICH

1.4 TIpuHIUIIBI MaTEeMaTUYECKOTO0 MOJICTUPOBAHUS MPOIIECCOB XMMHUYE-
CKOM TE€XHOJIOTHH

1.5 HccnenoBanue XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB METOJOM Ma-
TEMAaTHYECKOTO0 MOJEIMPOBAHMS. BIOYHBIN MPUHIIUAI TOCTPOSHUS MaTe-
matnyeckou moaenu X TTII

1.6 Knaccudukanus ypaBHEeHUH MOAEITH

1.7 Dranbl noctpoenus MateMatnueckon moaenu XTI

2 BepOsATHOCTHBIN MOAXO0 K MOJEITUPOBAHUIO

2.1 dynkuusa onHoO# nepeMeHHON. BriOop Buaa W ompeaencHue napa-
METPOB IMIUPHUUECKON 3aBUCUMOCTH

2.2 OyHKIMYM MHOTUX NEpEeMEHHbIX. MHOKECTBEHHAs perpeccust

2.3 IlnanupoBaHue SKCIIEPUMEHTA

3 Maremarruyeckoe MOJIEIUPOBAHUE THAPOIUHAMUYECKONU CTPYKTYp O-
HO(a3HBIX TTOTOKOB

3.1 Moaenb uaeanbHOro nepeMeruBaHus

3.2 Moaenb uaeajabHOro BRITECHEHUS

3.3 Onnonapamerpuueckas quddy3noHHas MOIETb

3.4 Syeeuynas Moaenb

3.5 KoMOuHHUpOBaHHBIE MOJIETH

1-6

4. MaremaTHueCKO€ MOJEIIMPOBAaHUE TEIIOOOMEHHBIX MPOLIECCOB
4.1 MaTtematudeckue MOJIeNU TeII000MEHHUKOB

4.2 TennooOMEHHUK THUIA «II€peMeIINBaHHE-TIEPEMEILINBAHNE
4.3 TennoOOMEHHMK THIIA «II€PEMEIINBAHNE-BHITECHEHUE)

4.4 TennnoOOMEHHHUK THIIA «BBITCCHEHHE-BBITCCHEHHUE)

1-6

5 MaremaTnueckoe MOJeIMPOBaHNE KMHETUKN XUMUYECKHX PEeaKLUil
5.1 Knaccudukanus peakiuit
5.2 CkOpOCTh XMMUYECKOMN peakuu

5.3 Kunetnueckue ypaBHEHUs

IlepeyeHb MpaKTHYECKUX 3AHATHI

Tema npakTnyeckoro 3ausitusi. Bonpocsl, orpadaTbiBa-

€MbI€ HA MPAKTUYCCKOM 3aHATUH

Bcero

yacoB

YyeOHo- MeTOaH-
yecKoe odecrede-

HHE




1 2 3
Br16op Bua 1 onpeneneHre mapaMmeTpoB SMITMPUUIECKON 3aBUCUMOCTH 4 1-6
MareMaTnueckoe MOACIIMPOBAHUE CTPYKTYPhI OJHO(DA3HBIX TTOTOKOB 6 1-6
MonenupoBaHue TeI000OMEHHUKA TUTIA «TPyOa B TpyOe» 6 1-6

Ilepeyennb J1a00pPATOPHBIX PAadOT: Y4eOHBIM IJIAHOM He MPexyCMOTPEHbI

3amaHus 1J151 CAMOCTOATEILHON padoThI CTYIEeHTOB

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHus (3a1aHusl)

Bcero

yacoB

Y4yeOHo- MeTOaH-
yeckoe odecrmeye-

HHue

1

1 MaremaTtnyeckoe MOJCIMPOBAHNE THAPOAMHAMUIECKON CTPYKTYp O/I-
HO(a3HBIX TTOTOKOB

1.1 Bpewmst npeObIBaHUs 2JIEMEHTOB ITOTOKA KaK CITydaifHasi BeTMYNHA

1.2 DkcnepuMeHTaIbHOE M3YyYeHHUE paclpeeseHusl BpeMeHH IpeObIBa-
HUSI QJIEMEHTOB TIOTOKA

1.3 WnterpanpHas u guddepeHnuanbHas (QYHKIMH pacupeeieHHs
BpPEMEHU NMPEOBIBAaHUS HJIIEMEHTOB TIOTOKA

1.5 Anroput™ naeHTUHUKALMY MaTEMaTUYeCKOTO OMMCAHUS CTPYKTYPBI

IIOTOKOB

22

2 MaremaTnueckoe MOJIeIMpOBaHUE TEMJI00OMEHHBIX MTPOLIECCOB
2.1 OCHOBBHI TETUIOBOTO pacyeTa

2.1.1 IIpoeKTHBIH pacyeT TemI000MEHHOTO anmnapara

2.1.2 TIpoBepouHbIil pacueT TEII00OMEHHOTO arnapaTa

2.2 OnTUManbHOE POEKTUPOBAaHUE TETUIOOOMEHHOTO ariapara.
2.2.1 TlocTaHOBKA 33/]a4¥ ONTHMAIIEHOTO TIPOSKTUPOBAHUS

2.2.2 AnropuTM pacueTa KpuTepusi ONTUMHU3ALUU

2.3 [Ipumep MoieTMpPOBaHUS MPOTUBOTOYHOTO TEINIOOOMEHHUKA

22

1-6

3 Marematnueckoe MOJETMPOBAHNE KHHETUKH XUMUYECKUX PEaAKIIHil
3.1.4 MexaHn3M XUMHYECKOU peakiuu. [IpocTeie U ciioKHbIE peaknu
3.1.5 Crenens npeBpalieHus

3.1.6 CreneHb NOJHOTHI pEAKIINU

3.1.7 Crexunomerpudeckre ypaBHeHUs. CTeXHOMETprUYECKasi MaTpuIla
3.2 Dranbl uaeHTU(OUKAITUA MaTeMaTUYeCKOW MOJICIM KHHETUKH XUMU-

YECKUX PEaKLIMI

22

1-6




3.2.1 DkcrnepuMeHTaIbHOE MCCIEA0BaHNE KUHETUKH XMMUYECKUX PEaK-
i

3.2.2 ®opMyIUpPOBAHUE TUIIOTE3 O BO3MOKHBIX MEXaHU3MAaX PEaKIUU
3.2.3 Pa3paboTka MaTeMaTH4ecKOi MOJeNu KHUHETHKH XUMHUYECKUX pe-
aKIUi

3.2.4 ®opmyIUpOBaHUE KPUTEPHS aJ€KBATHOCTH

3.2.5 OTbpiCKaHHE KUHETHYCCKUX KOHCTAHT (MapameTpuyecKas HICHTH-
(buKanys MOJICIIH)

3.4 IIpumepsl MOACITUPOBAHUS KHHETUKH

4 MaTtemMaTH4eCKOe MOJISTUPOBAHNE MACCOOOMEHHBIX MPOIECCOB 24 1-6
4.1 ITocTaHoBKa 3a7a4uu

4.2 bioyHbIl TPUHLIKII TOCTPOEHUS MOJIENIEN Macconepeaun

4.3 Obmas xapaKTepUCTUKA MAaTEMAaTHIECKOTO OTICAHUS

4.3.1 YpaBHeHue O6amanca Macchbl

4.3.2 YpaBHEeHHE paBHOBECHUS

4.3.3 YpaBHeHUE KUHETUKHU

4.4 MopenupoBaHre MacCOOOMEHHOro Ipolecca Ha IpUMEpe MOJEIH-
poBaHuUsl mpoiiecca aacopouun

4.4.1 YpaBHeHHE MaTepHAILHOTO OajaHca

4.4.2 YpaBHeHHE KUHETUKH COPOLIUU

4.4.3 YpaBHeHHUE paBHOBECHS COPOITUHU

4.4.4 YpaBHEHHE TEIUIOBOTO OamaHca

4.4.5 YpaBHeHHe Ilepelaun Teria

5 MatemaTnueckoe MOJEINPOBAHNE XUMHUUECKUX PEAKTOPOB 22 1-6
5.1 Knaccuduxanuss XuMU4eCKHX PEakTOPOB

5.2 MaTtemaTu4yecKkue MOJENH MPOLECca B PEaKTOpe

5.2.1 MaTtemaTudeckue MOJEIH PEakKTOPOB UI€ATBHOTO CMEIIEHUS

5.2.2 MareMaTHYeCKHE MOJEIN XUMHUYECKHX PEaKTOPOB HICATBHOTO
BBITECHEHHS

5.2.3 KackaJ peakTopoB HJ€aJIbHOTO CMEIIEHUS

5.3 CpaBHeHHE XMMHUYECKHUX PEAKTOPOB HJICATBHOTO CMEUICHUS U HJie-

aJILHOTO BEITECHEHUS U Kackaga PUC

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI
[Ipu peanuzanuu yueOHOro Marepuaia Kypca UCHOIB3YIOTCS pa3IuvHble 00pa3oBaTelbHbIE TEXHO-

JIOTHH, CTIOCOOCTBYIOIINE CO3JaHHI0 aTMOc(hepbl CBOOOIHON M TBOPYECKOM TUCKYCCHHM KaK MEXAy Ipero-



JlaBaTeseM U CTyJIEeHTaMHU, TaK U B CTyJAeHUYECKOM rpynme. Lenbio mpu 3ToM sBisieTcs: BBIpaboTKa y CTyEH-
TOB HAaBBIKOB M KOMIIETEHIMH, MO3BOJSIOLIMX CAaMOCTOSATEIIBHO BECTU HCCIIEAOBATEIBCKYI0 M HAy4dHO-
Ielaroruyeckyro padory.

[IpakTyeckas MOArOTOBKA MPU pealu3anuu y4eOHOW AMCUUIUIMHBI OPTaHU3YeTCsl MyTeM MPOBEe-
HUSl TIPAKTHYECKUX 3aHATHH, MPETyCMaTPUBAIOLINX y4acTUE OOYYaIOUIMXCS B BBIIOJHEHUH OTHEIbHBIX
3JIEMEHTOB PaboT, CBA3aHHBIX C OyAyIield NpopecCuoHaIbHOMN 1A TeNbHOCTBIO.

IIpakTHyeckast MOATOTOBKA TAaK)XKe BKJIIOYAET B ce0sl 3aHATHS JIGKLMOHHOIO THUIIA, KOTOPbIE Mpeay-
CMaTpHBAIOT Iepenady ydeOHoW nHpopManuu o0ydaromuMcs, He0OXOJUMOM /ISl TIOCJIEAYIOMIETO BBIMOJI-
HEHHS padoT, CBSI3aHHBIX ¢ OyayIIei MpohecCHOHATbHON AEATEIbHOCTHIO.

AyIuTOpHBIE 3aHATHS NIPOBOJATCS B BUAE JEKIUH ¢ ucnoab3oBanueM 1K 1 koMnbroTepHOro nmpoex-
TOpa, MPaKTUUECKUX 3aHATUH, ¢ ucnonas3oBanueM 1K npu nposenenun pacuetoB u Moaenauposanus. Camo-
cToATeIbHas padoTa CTYAEHTOB IPOBOJUTCS 0]l PYKOBOACTBOM IpENOJIaBaTeNlel, ¢ OKa3aHHUEM KOHCYJIbTa-
LU ¥ IOMOILM IPU NOJrOTOBKE K KOHTPOJIBHBIM pad0TaM, BBIIIOJIHEHUN JOMAIIHUX 3aJJaHUM .

®DoHI OLIECHOYHBIX CPE/ICTB

@OoH/ OLIEHOYHBIX CPEACTB MO JUCLMILIMHE 00ecleurBaeT MPOBEPKY OCBOECHUS IUIAHHPYEMBIX pe-
3y/lbTaTOB 00y4eHUs (KOMIIETEHIIMM U UX UHAUKATOPOB) OCPEACTBOM MEPOIPUATHI TEKYIIEro, pyOexKHOro
U TIPOMEXKYTOYHOTO KOHTPOJIS 110 AUCLUILIIMHE.

CBs3b Mex1y popMHUPYEMBIMU KOMIIETCHIIUAMU U (POPMaMHU KOHTPOJISI UX OCBOEHUS Mpe/CTaBlIeHa B

crenyolen Tabmune:

Koxa u HanmeHoBaHMe NHIUKA-
Ne | HammeHoBaHMe KOHTpOIMpYe- HanmenoBanue
TOpa JOCTH>KEHUS KOMIIETEH-
n/m MBIX pa3AesioB (TEMBbI) . OLICHOYHOTO CPEJICTBA
Ui
BxoHOM KOHTPOJIb
Bomnpockl BXOJHOTO KOH-
1 Bxo1HOI KOHTPOJIb
TpOoJIst (YCTHO)
ATTecTanus pa3qesoB, TEKYIUI KOHTPOJIb yCIIEBAEMOCTH
2 OcHoBuble nousTus u Beposar- | 3-11K-1; V-TIK-1, B-T1K-1
[IpakTuueckas pabora 1
HOCTHBIW MMOXO0J K MOJEIUPO- 3-I1K-5, V-IIK-5, B-IIK-5
Tect 1 (mucbMeHHO)
Banuro XTII 3-T11K-7, V-IIK-7
3 HerepmunupoBanusiii noaxon | 3-I1K-1; V-TIK-1, [IpakTuyeckas pabora 2
K moaenupoBanuto XTI 3-TIK-5, V-IIK-5, B-IIK-5 [IpakTrueckas padota 3
3-1IK-7, V-IIK-7, B-TIK-7 Tect 2 (MucbMEHHO)
[IpoMexyTouHas aTTecTalus
4 3aueT ¢ OLEeHKOM 3-1IK-1; V-IIK-1, B-TIK-1 Bomnpocsr k 3auety (ycTHO)
3-1IK-5, V-IIK-5, B-TIK-5,
3-I1K-7, Y-IIK-7, B-IIK-7




OneHoyHbIEe CPENICTBA AJI BXOJHOTO KOHTPOJIS MPEACTABISIIOT COOOW BOIPOCHI, KOTOpPbIE 334al0TCs
CTyJEHTaM B YCTHOU opme.
B kayecTBe OLIEHOYHOI'O CPEACTBA TEKYIIEro KOHTPOJSA MCIOJIB3YIOTCS BBIIOJHEHUE NPAKTHYECKUX
3a1aHUM.
B kadecTBe OLIEHOYHOrO CpeACTBa aTTECTAUMU Pa3JeioB UCIOIb3YIOTCS TeCThl 1 U 2, a 1isd npome-
JKYTOYHOM aTTeCTallMK NPEyCMOTPEHBI TEOPETUYECKHUE BOIIPOCHI.
[To uroram 0Oy4eHUs BBICTABIISICTCS 3a4ET C OI[CHKOM.
Bonpocel BXOAHOr0 KOHTPOJISA
HenpepriBaast pyHkuus.
. [IpousBoHas GpyHKIMS.
. 'mppomexaHndeckue npoueccsl.

. TerioBbI€ MPOLIECCHI.

1

2

3

4

5. MaccooOMeHHBIE TTPOIIECCHI.
6. XuMHuuecKue Mpouecchl.

7. MexaHN4eCKHE MPOLIECCHI.
8. Ileproarueckue mpoecchl.
9. HenpepbIBHBIE TPOLIECCHI.

10. MaTepuanbHbIii OaiaHc.

ATTecranus paszjena no JUCHUIITHHE MPOBOAUTCS B ¢opme TecTupoBaHus. Tect comepxut ot 10 Bo-
npocoB. Ha BeimonHenue 3aganus orBoautcs 30 Munyt. TecT — 3T0 popMa KOHTPOJIS, HAIIpaBICHHAs Ha TIPO-
BEPKY YPOBHS OCBOCHHMsI KOHTPOJUPYEMOIO TEOPETUYECKOTO0 M MPAKTUYECKOrO0 MaTepuaa Mo JUAAKTHYE-
CKUM €IMHHIIaM JHUCIUILTUHBI (TEPMUHOJIOTHYECKHUI arnapaT, OCHOBHbIE METO/IbI).

Tect Nel (mpumMepHbIii BH])

1. Yucneunvlie xapakmepucmuxu annapamypHo20 O@OpMIeHUs MOOeaupyemo2o obvekma.
Hanpumep, o6vem peaxmopa, c60600HOe ceuenue annapama ¢ HACAOKOLl, YOelbHds NOBEPXHOCb Kda-
manuzamopa u m.n. OMHOCAM K

a) mapaMeTpbl COCTOSTHUS TOTOKOB

0) CTPYKTYpPHBIM IapameTpam

B) (pU3MKO-XMMUYECKUM ITapaMeTpam

I') KOHCTPYKTUBHBIM IIapaMeTpam

2. B xauecmee 6x00HbIX NEePEeEMEHHbIX NPUHUMAION



Boamymenns

on:tm_) Alr \|l gmo:m
X :>> XTC 3 Y
(I

Vipapsaroniie Bo3aelicTBHA

a) TeMIleparypa, KOJIMYECTBO MepepadaTbiBAEMOro ChIPbs, BIAKHOCTh
0) TeruioBasi, a3poIMHaMUYecKasi ¥ BIAKHOCTHAs! HArpy3Ku
B) TEIUIOBAsi, ra30Basi U BIAXKHOCTHAS HAarpy3Ka

') TeMIEpaTypa, KOHIEHTPaus, KOJIMYECTBO TOTOBOI'O IPOAYKTA

3. YUmo omobpasicaem mexuonocuueckuii onepamop T 6 oannom ypaerenuu?
Y=T(X, U)

a) oTtoOpakaeT (YHKIIMOHAILHOE MPOCTPAHCTBO BXOJHBIX NEepeMeHHBIX (X) M MPOCTPaHCTBO
nepemeHHbIX cocTosiHus camoit @XC (U) B mpoCTpaHCTBO OLIEHOK BXOJHBIX MEPEMEHHBIX Y

0) oToOpaxaeT Hecyllee B cedbe nHpOpMaIINIO O CrIocoOe peleHusl ypaBHEHUN MaTeMaTHYeCKOM
MOJIeITN

B) OLICHKY BXOJSIINX TapaMeTPOB

r) oToOpaxkaeT PyHKIIMOHAIBHBIC TIPOCTPAHCTBA BXOHBIX MEpeMEHHBIX (X) U IIepEMEHHBIC CO-

ctostaus camoit @XC (U) B mpocTpaHCTBO 3HAUEHUH BBIXOIHBIX IepeMeHHBIX (Y)

4. Memoovl axmugHo20 NIaHUPOBAHUS IKCHEPUMEHMA NO3BOJISIOM.

a) MPOBOJIUTH SKCIIEPUMEHT T10 3apaHee COCTABICHHOMY IUTaHy IPU MUHUMAIBHBIX 3aTpaTax Ha
MOJy4YeHUE HEOOXOAUMBIX TaHHBIX 00 U3y4yaeMOM OOBEKTE U €r0 ONTUMHU3AIUIO

0) TPOBOJUTH SKCIEPUMEHT IO 3apaHee COCTABICHHOMY IUIaHY MPU MAaKCHMAJbHBIX 3aTpaTax
Ha MOJIyYeHHE HEOOXOIUMBIX TAaHHBIX 00 U3y4aeMOM OOBEKTE

B) HE MPOBOJUTH IKCIIEPUMEHT

1") MMPpOBOAUTH OKCIICPUMCHT 0e3 cocTaBIICHUS IIJIaHA.

5. Umo omnocumcsi Kk HeOOCMamKkam PuU3ULECKo20 MOOETUPOBAHUS?

a) IOPOTOBU3HA MOJIEJIECH CIIOKHBIX 0OBEKTOB

0) He yIaeTcsi BU3yallbHO HAOIIOAATh 32 XOJIOM Ipoliecca

B) HCKQ)XEHHE CYIHOCTH IMPOIIECCa, YTO 3HAUUTEIBHO CHIKAET TOYHOCTh PE3yIbTaTOB PEIICHUS
3a71a4

T') HarJIAJHOCTb U3YYEeHHUS SIBJICHUN



6. Ha pucynke npeocmaeinena..

MNeonwira | X | A | Y
| ~1]-=1|w

2 111y,
3 1+ [
4 1] +1 s

a) MaTpHIla MJIAaHUPOBAHUS IKCIICPUMEHTA;
0) TabMIIa OTBITOB;
B) MaTpHIia MapaMeTpoB;

') MaTpulla UHUUJCHIUH.

7. Kaxasa moodens, onucvisaem npoyecc, 8 Komopom 3sHauenue blX0OOHOU 8eIUUUHbI 0OHOZHAUHO
onpeoensemcs 3HaveHuem 6X00OHOU eNUudUHbl?

a) CTOXacCTUYecKas

0) nTuHaMHUuYecKas

B) CTaTHYECKas

T') JIETePMUHUPOBAHHOMN

8. K ocnosHbIM cocmagnsaiowum emopou cmynenu uepapxuu xumudeckoeo npeonpusmus (XI11)
OMHOCSM.!

a) MeXaHN4eCKHe, THIPOJUHAMUYECKHE U TETUIOBBIC TTPOIIECCHI

0) cucTeMy OpraHu3aIiy MPOU3BOACTBA, TUIAHUPOBAHNE 3aI1aCOB CHIPHS, PEATH3AIHIO TOTOBOTO
POIYKTA

B) OTJENIeHUs, KOMILIEKCHI, arperaThl

F) KHHCTHKa XUMHNYCCKUX peaKuHﬁ n (1)8.30BBIC Nepexoabl

9. Vpasunenue, komopoe ucnonvb3ylomesi 01 ONUCAHUSL 00BbEKMO8 C pacnpeoeileHHbIMU napa-
Mempamu Ha3vl8aemcs

a) KOHEYHBIM

6) oObIkHOBeHHOE M epeHIINaTbHOE YpaBHEHUE

B) nuddepeHnnanbHbIM YpaBHEHUEM B UACTHBIX MPOU3BOAHBIX

') ypaBHEHUE TEIIOBOro OanaHca

10. Ha xaxom uz smanoe mamemamuydeckou mooenu XTIl ocywecmensemcs amemamuyeckoe
onucanue npoyecca cocmoum 8 hopmanuszayuu cunomes?
a) oram 2

0) oram 3



B) »Tan 4

r) oTamn 6

Kpurepum ouenku TecTtoBoro 3aganus 1:

Ha rectupoBanuu BeiHocutcs 10 BonpocoB. KoimuecTBo mpaBMIIbHBIX OTBETOB PaBHO KOJIMYECTBY OAIJIOB.

IIxkana ouenuBanus pasaena 1

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH

ATTecTanms pa3jaesa

MaxkcuMaJdbHbIi / MUHUMAJILHBIA

0asa AJIA aTTeCTAalluM pa3jae’ia

Ounas dopma oOyueHus

[TpakTruueckas padora 1 - 20 6anmoB

Tecr 1 - 10 6ayuioB

30 oamoB /
24 bamna

Tect No2 (opreHTHPOBOYHBbIEC BONIPOCHI)

1. Cpeonee 8pems npebvisanus uacmuy 8 cucmeme 4ee4Hol Mooeau onpeoesiemcs no opmy-

2. Kaxum YpaeHeHUuem 6 mamemanuiecKom MO@@]ZMPOBCIHHM onucsleaencs nepenHoc dJ1eKmpu-

ne
a) V=nxVi
0) Vi=1/n
B)T=V/v
r) T =Vilv
yecmea?
) 1 du
)l =-2%
dc
0)q =-D - —
dT
B)q =-1-—

r)c = At/(dx/dt)

3. Omxnonenue onvimuot F-kpusoii 2 om uodeanvroti kpusou 1 ykazvieaem Ha cyuecmeosanue

6 annapame




F(f} = Cga,:_\'(r) W” = CGZ:.‘,\"(I}

/

0

a) 0alImacHOro IMoToKa
0) 3aCTOIHOM 30HBI
B) 30HBI UICATHHOTO BHITCCHEHUS

F) 30HbI CMCIICHUA U BBITCCHCHU S

4. K xakou mooenu omHocumcs 0AHHAs cxemMa annapama u3o0paxicenHas Ha pucymke?

¥, Cé’.\'

v, Csa;.\'zc

a) MOJIeJTb UJCAIbHOTO BBITECHEHHS
0) ogHOMapaMeTpuyecKasi MOJIETh
B) MOJIENIb UICATBHOTO TIepeMEIINBaHM

F) AYCCUHasg MOACIIb

5. Kakoii uz npedocmasienuvix paguxoe omHocumcs K Mooenu UoeaibHo20 8blMeCcHeHUs. npu

F(t) = Coox (1)

1 2 Ft) =Canft 3  Fit)=Canft)
Flt) = Canft) wall/ \ .
{ Pe —co
| |
Pe —0
t
0 r 0 7 > 1

0 7

a)l

6)2



B) 3

T') HU OJIUH U3 TPaPUKOB HE OTHOCHUTCS K JAHHOW MOJICITH

6. Ecnu Pe — 0, Dy — oo,

a) OIM nepexonut B MUII
6) MUB nepexonut 8 MUII
B) OIM nepexoaut B J1/IM
r) OJIM nepexonut B MUB

mo

7. I[Ipoyecc pacnpocmpanenus meniomul moabKo 8C1e0Cmaue 08UNHCEHUSL MOJIEKYl HA3bI8AeMCs
a) TeTI00OMEHOM

0) KOHBEKIIHCH

B) TeIUIonepeaavei

I') TEIUIONPOBOAHOCTh

8. Haubonvwas paznocms memnepamyp Ha eOUHuUYy OauUHbl HAOII00Aemcs 8 HanpasieHuu Hop-
Manu n K U30MmepmMuieckol nosepxHocmu 6 mouke A, maxk KaxK paccmosuue mexcoy coCeOHUMU U30-

mepmamu An npu smom

/ n

n
4

TN o

a) 6onbIre, yeM B Touke B
0) MeHbIIIe, YeM B Touke B
B) OJIMHAKOBA

r) OoJbIe, YeM B TOUKe A

9. B YpPABHERUU, Onucsvlearwuwee UsSMEeHeHue memnepamypbol 0151 menio0OMEeHHUKA 8 30He Ule-

aAJlbHO20 CMeUeHUA CP amo



a) TeTIOEMKOCTb IMOTOKa
0) KOHIICHTpAIIHsI BEIIECTBA
B) Pacxoj TEIIOHOCUTEIIS

F) CCUCHUC 30HbI UJCAJTbHOI'O BBITCCHCHU

10. Bypaeﬂeﬂuu unmencusrHocmu ucmouyruxa meniomol K smo

VqT = F X K X AT,
a) pa3HOCTh TEILIOOOMEHA
0) ko3 duUIMEHT Teronepeaadn
B) pacxo/ TEIJIOHOCUTES

') KO3 UIHEHT MPOJI0IBHOTO TIEPEHOCA TEIIOTHI

11. Kakou mun mennooomenHuka uzoopasicer Ha OaHHOM PpUcyHKe?

Vi, Con Texs

v2, Cp2, Tex>

v, Cop, Tu=T,

a) mepeMelIMBaHue-TIepeMEIINBaHNE
0) CMEIICHHS ¥ BBITCCHCHHS
B) MepeMeIlIMBaHNe-BBITCCHEHUE

F) BBITCCHCHUEC-BBITCCHCHUEC

Kpurtepun oieHKH TeCTOBOIO 3aJaHus 2:

Ha TectupoBanuu BeiHocutces 10 Bonpocos. KonnuecTBo npaBUiIbHBIX

HIkana oueHuBaHus pasaena 2

OTBCTOB PABHO KOJIMYCCTBY 0amoB.

Texkyluii KOHTPOJIb YCIIEBAEMOCTH ATTecTanus pasjaeia

MakcuMaJdbHBIA /| MUHAMAJIbHBI

oaj AJIS aTTeCTAallMM pa3jiesia

Ounas (popma oOyyeHus

[IpakTuyeckas padora 2 - 10 6amioB Tecr 2 - 10 6amnoB

[IpakTuueckas pabora 3 - 10 GamoB

30 6amoB /
24 b6amna

Teopeanecxne BOIIPOCHI HA 3a4€T




[Tousitue monenu. Knaccudukarms monenen

Buasl monenupoBanusi. PU3n4eCKOe MOJIETUPOBAHKE

Buasl monenupoBanusi. MaremaTuyeckoe MOICIMPOBaHUE

Knaccudukanus MaTeMaTHueCKUX MOJIeNei

[IpuHIUITEI MATEMATHYECKOTO MOICIIMPOBAHUS IIPOLIECCOB XUMHUYECKOM TEXHOIOTUU
UccnenoBanne XuMHKO-TEXHOJIOTMYECKUX MPOLIECCOB METOAOM MAaTEMAaTHYECKOT0 MOICIIMPOBAHUS
biiouHbIi puHLIMI TOCTpOeHUST MatemaTuyecko moaenu XTI

Knaccugukanus ypaBHeHU MOaeTH

© 0o N o g bk~ w DD P

Oranbl nocTpoeHus Maremarnueckoit moaenu XTTI

[N
o

. @yHK1IMs OJHOM mepeMeHHON. BriGop Bua u onpezeneHne napaMeTpoB SMIUPUIECKON 3aBUCUMO-
CTH

11. ®yHKMM MHOTHX IIEPEMEHHBIX. MHOXECTBEHHAsl PErPeCCUs]

12. Monens uieaabHOro MepeMenuBaHus

13. Mozenp uaeaabHOTr0 BHITECHEHUSI

14. Ognonapamerpudeckas 1udPpy3rnoHHAS MOJIENb

15. Slyeeunast moaeb

16. KomOnHMpOBaHHBIE MOJIEIN

17. MaTtemaTtnueckue MOJIeiIH TeI000MEHHUKOB

18. TernooOMeHHUK TUTIA «TIePEMELTUBAHUE-TIEPEMEIITBAHIE)

19. TenmooOMEHHHK THTIA «TIEpEMETTNBAHIE-BEITECHEHHE)

20. Term1000MEHHHUK THTIA «BBITECHCHHE-BBITCCHCHHE)

21. Knaccudukanus peakuuit

22. CKOpPOCTh XUMUUYECKON peakuu

23. Kunetnueckue ypaBHEHHS

3a4ueT ¢ OIEHKOW MPOBOTUTCS B YCTHOH (hopMe, ITyTeM OTBeTa Ha 4 BOMPOCA W3 BHIMICITPUBEICHHOTO
nepeyHst BOrpocoB. [Ipu 3ToM olleHuBaeTCs MPaBUIBHOCTh U MOJHOTA OTBETa. MaKkCUMallbHBIN 0ai 3a 3a-
yeT — 40 6amnoB (10 GanoB 3a Kaxablil BOIPOC).

HIkanabl oleHKH 00pa30BaTEIbLHBIX T0CTHKEHUI

Basbl Ouenka TpebGoBanus K 3HAHUAM
(utoroBoit (06an1 32 OTBET HA
pEUTHHIOBOM 3auere)
OLIEHKN)
90-100 «3aumenoy OreHKka «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CIIM OH pac-
«OMIUYHON KpbL1 Borpockl 3a4eta Ha 90% u Oosnee, mokasan riyookue u
36-40 IpOYHbIe 3HaHUA NO paszzaenaM MonenupoBanus XTII. Yue6-




HBIE JIOCTH)KEHHUS B CEMECTPOBBIN MEPHOJ U Pe3yabTaThl pPy-
OEKHOTO KOHTPOJS JEMOHCTPUPYIOT JOCTATOYHYIO CTENEHb

OBJIaZICHUA IIPOI'paMMHBIM MaT€pUuaaioM

70-89 «3aumenoy OreHKa «XOpOIII0» BBICTABISICTCS CTYACHTY, €CIM OH pac-
«xopouioy KpbUT Bornpockl 3ayeta Ha 70%-89%, nokasan riiybokue 3Ha-
29-35 HUs, HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha

BONpOC.  YueOHBbIE JOCTHKEHHSI B CEMECTPOBBIN MEPHOI U
pe3yibTaThl pyOeKHOTO KOHTPOJIS JIEMOHCTPUPYIOT IOCTa-

TOYHYIO CTCIICHb OBJIAACHUA IIPOrpaMMHBIM MaTE€pruaioM

60-69 «3aumeno» OneHka «yAOBIETBOPUTEIILHO» BBICTABIIAETCS CTYACHTY, €C-
«yooenemeopumenvrho» | 11 oH oTBeTHI Ha 60% - 69% BOmpocoB 3auera, B KOTOPBIX

24-28 MOKa3aJl HEKOTOpPbIe 3HAHUS IO pas3ienaM MOACIUPOBAHUS
XTII. IIpu 3TOM HE YCBOWJI BCEX AETANIEH, JOIYCKAET HETOY-
HOCTH, HEJOCTATOYHO MpPaBHIIbHBIE (POPMYIUPOBKH, HApYIIIE-
HUS JIOTHYECKOW TOCIIC0OBATEIIFHOCTH B U3JI0KEHUU MaTepH-

aja.

Memnee 60 «He 3a4meHOo» OLeHKa «HEYIOBJIETBOPUTEIbHO» BBICTABISIETCS CTYACHTY,
«HEY0081IemeopumenbHo» | KOTOpblid oTBeTHII MeHee 60% BOMPOCOB 3ayeTa, B KOTOPBIX
MeHee 24 HE 10Ka3aJl [IyOOKHE U IIPOYHbIEC 3HAHUS 110 pa3jiesaM Mojie-

mupoBanus XTII.

Htorosas oleHKa BHICTABIISETCS myTeM nepeBoaa Ha6paHHBIX 0aJlIoOB B COOTBETCTBUHU CO CJICAYIO-

e TaOIIUIIEH:

Onenka no 5-0aymibHOM 1IKae Cymma 0asuioB 3a pas3zensl U Onenka ECTS
9K3aMEH
S — «OMAUYHOY 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74
D
65-69
3 — «yoosremeopumenvbHoO»
60-64 E
2 — «Hey0081emeopUMeIbHOY Memnee 60

Y4eOHo-MeTOAMYECKOE U MH(OPMAITMOHHOE o0ecnedeHne Y4eOHOH T CHMIIUHBI

OcHoBHas uTeparypa:




I'ymepoB, A. M. MaremaTtuyeckoe MOJETUPOBAHNE XMMUKO-TEXHOJIOTMYECKHUX MPOLIECCOB : yueOHOoe
nocobue / A. M. I'ymepoB. — 2-e uzn., nepepadb. — Cankr-IlerepOypr : Jlans, 2014, — 176 c. —
ISBN 978-5-8114-1533-5. — Tekcr : 31ekTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/41014 .

Camoiinos, H. A. Ilpumepsl u 3agaun mo kKypcy "MaTemaTHuecKoe MOJAEIUPOBAHUE XUMHUKO-
TEXHOJIOTHYECKHUX MporeccoB": yueOHoe nocooue / H. A. CamoiinoB. — 3-e¢ uza., ucnp. M mon. —
Canxkr-IlerepOypr : Jlans, 2013. — 176 ¢. — ISBN 978-5-8114-1553-3. — Tekcr : seKTpoHHbIi //

Jlanb : anexTpoHHO-OuOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/37356.

JlononuurenpHas IuTeparypa:

3aBapyxuH, C. ['. MaTematudeckoe MOJIEIMPOBAHIE XUMUKO-TEXHOJIOTUIECKHUX MPOIECCOB U arla-
patoB : yuebHoe nmocobue / C. I'. 3aBapyxun. — 2-¢ uzn. — HoBocubupck : HI'TY, 2017. — 86 c.
— ISBN 978-5-7782-3284-6. — Texkcr : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAS] CUCTE-
ma. — URL.: https://e.lanbook.com/book/118478.

I'aprman, T. H. MoaenpoBanue XMMHKO-TEXHOJIOTMYECKUX MPOLECCOB. [IpHHIMIIBI TpUMEHEHNs
MAaKETOB KOMIBIOTEpHOW MaTematuku : ydeOHoe mocobue / T. H. 'aprman, Jl. B. Knymmna. —
Cankr-IlerepOypr : Jlaub, 2020. — 404 c. — ISBN 978-5-8114-3900-3. — TekcT : 31eKTpOHHBI //
Jlansb : anexkTpoHHO-O0nOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/126905.
Kazanuesa, H. B. Maremarnueckoe MoaenrpoBanue B mporpammubix makerax Excel m MathCad :
yaeOHo-meTonnueckoe nocodue / H. B. KazanneBa. — ExarepunOypr : , 2018. — 99 c. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/121397.

Hapeikus, /1. I'. PaBHoBecus B pacTBopax 31ekTpoiauToB. Pacuetsl ¢ Mathcad : yue6Hoe nmocobue /
H. I'. Hapeimkua, M. A. Ocuna, B. @. OukoB. — Cankr-Iletepoypr : Jlans, 2018. — 180 ¢. —
ISBN 978-5-8114-2913-4. — Tekcr : 2neKTpOHHBIH // JIaHb : 3JIeKTpOHHO-OMOIMOTEYHAS CUCTEMA.

— URL.: https://e.lanbook.com/book/101866.

[Iporpammuoe obecrnieuenre 1 UHTEpHET-pECypCHI:
1. Excel.
2 MathCad.

MarepuanbHO-TEXHHYECKOE o0ecniedyeHre y4eOHOH AUCHUIIIMHBI

HGKHI/IOHHBIe 3aHATHUA TPOBOAATCA B CHCHUATIU3UPOBAHHBIX ayJUTOPHAX, OCHAIICHHBIX MYJIBTHMC-

JUHAHBIM OGOpy,HOBaHI/IeM. HpaKTI/I‘-ICCKI/IC 3aHATUSA TTPOBOIATCA B ayAUTOPUAX, OCHAICHHBIX KOMIIBKOTCPA-

MHU.



JIist u3y4eHusI MaTepHalioB UCIIOIB3YIOTCS SJIEKTPOHHBIE OMOIMOTEKH:

- 2JIeKTpOHHO-OnOMoTeunas cucrema HUAY MUODU (cBUAETENBCTBO O TOCYJApPCTBEHHON pPETH-
crparuu 6a3bl JaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHWYeHHUsT KOJUYECTBA IOJIH30BaTEICH U
0e3 OrpaHUYEHMs CPOKa MCII0JIb30BaHMsI PECYPCOB;

- JIIEKTPOHHO-OMONMMoTeYHass cucrema «KOHCYNbTaHT CTyAeHTa» (OOIIECTBO C OrpaHUYEHHOU OT-
BeTcTBeHHOCTHIO «IlomuTexpecypcey). orosop Ne 12-21-910 ot 16.07.2021 r. Ha mpeaocTaBieHHUE TOCTYIIA
K DJIGKTPOHHOI Onbnuoreke k Komruiekram «Meaununa. 3apaBooxpaHenue. bazoBas komiekius», «Kuuru
uznatenberBa «Denuker», «M3narensckuit njom MOMMW», «Kuuru n3narenscra «lIpocnexT»: «MHOCTpan-
Hble A3BIKAY... o 31.08.2022 1.;

- DJICKTPOHHO-OMOMMoTeYHas cucrema «AnOykcy» (moroBop Ne 09-21-910 ot 02.07.2021 r.) Ha
npenocrasienue gocryna o 31.08.2022 r.;

- DJICKTPOHHO-0MOMMoTeyHas cucreMa «Jlaub» (moroBop Ne 10-21-910 ot 16.07.2021 r. TonmbkO Ha
KHUTH u3aarenscTBa «Jlanb») Ha npenocrasienue pocryna no 31.08.2022 r.;

- 2NIEKTPOHHO-OMOMMoTeuHas cuctema «Jlaub» (moroop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH
JIpYTHUX U3JaTeNbCTB-NApTHEPOB U3/IaTeNbCcTBa «JlaHb») Ha mpegocraBieHue nocryna mo 31.08.2022 r.;

- 9IeKTpOHHO-OuGMoTeuHas cuctema «FOPAMT» (morosop Ne 13-21-910 or 30.08.2021 r.) Ha
npenocrasienue pocryna no 31.08.2022 r.;

- JJEeKTpPOHHO-OMOMuoreyHas cucrema «Koncymbprant Bpaua» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha mpenoctaBnenue nocryna mno 06.08. 2022 r.;

- 3JIEKTpOHHO-O0ubnoreunas cucrema «BOOK.ru» (morosop Ne 56 ot 21.06.2021 r.) Ha npemocTas-
nenue aocryna no 31.08.2022 r.;

- Hay4Has 3JeKTpoHHas Oubmmoreka «elibrary» (moroBop Ne SU-353/2022 ot 14.12.2021 r.) Ha
npenocrasienue nocryna mo 31.12. 2022 r.

- MeXJyHapoAHbIil oHnaiiH pecypc ProQuest (orosop Ne 19-21-910 ot 18.10.2021 r.) Ha mpeno-
craBnenue gocryna mo 30.11. 2022 r.

YuyeOHO-MeTOoANYEeCKHE PEeKOMEHIALMH VISl CTYIeHTOB

1. Yka3zanust 1Sl MPOCTYIIUBAHUS JTEKIUI

[lepen HayamoMm 3aHATHUI BHUMATENHHO O3HAKOMHTHCS C Y4EOHBIM IJIAHOM MPOBEACHUS JICKIIMNA U
CIIMCKOM PEKOMEHI0BaHHOM TUTEPaTypHI.

[lepen mocemnieHneM ouepeHOMN JEKIUH OCBEKUTH B MaMSITH OCHOBHBIE KOHIIETIIUU MPOWUIEHHOTO
panee marepuaina. [loaroToBuTh mpu HEOOXOTUMOCTH BOMPOCHI MpernoaaBatento. He Hamo omacaThes, 4TO
BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexuuu ocHOBHOE BHUMaHHE CJeAyeT yAelsaTh He popMysiaM U MaTeMaTHYeCKUM BBIKJIAKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEIEICHUSIM U TOCTAHOBKAM 3a]1ay.

B npouecce u3yueHus JIEKIMOHHOTO Kypca HEOOXOIMMO MO BO3MOXHOCTH YacTO BO3BpAIaThCs K

OCHOBHBIM IIOHATHAM MW MCTOJaM PCHICHUA 3alay (3,Z[CCB BO3MOXCH BBI60pO‘{HLII>'I KOHTPOJIb 3HaHUH CTy-



I[CHTOB). H(e.]’[aTeJIBHO HCIIOJIB30BaTh KOHCIICKTBI HeKL[Hﬁ, B KOTOpBIX I/ICHOJIBByeTCﬂ HpI/IHHTaH Hpenoz[aBa-
TEJIEM CHCTEMA 0003HAUECHUI.
Jliis 6os1ee OIPOOHOr0 U3YUEHHUsS Kypca CeayeT padoTaTh ¢ PEKOMEHIOBAHHBIMH JINTEPATYPHBIMHU

HUCTOYHHMKAMH U BHOBb INOABJIAIOITMMUCA UCTOYHHUKAMMU.

2. YKazaHus 1J1s y4acTus B IPAKTUYECKUX 3aHATHUSAX.

[lepen BbIMOMHEHUEM MPAKTUYECKHUX 3a/laHUN HEOOXOJMMO O3HAKOMHUTCSI C OCHOBHBIM TEOpETHYe-
CKHMHU CBEJICHUSIMU, TIOPSAKOM BBIIIOJIHEHUsS pabOT ¥ MPUMEPOM, OOCYAUTH C MPEToaBaTeieM OCHOBHBIE
MOMEHTBI.

B nponecce peuienus 3aga4 BECTU AUCKYCCHUIO € MPENOAABATENEM O MPABUJIBHOCTU IPUMEHEHUS Me-
TOAOB UX peuieHus. [10 BO3MOKHOCTH CaMOCTOATENIBHO JOBOAUTD PELLICHUE IIPEIaraéMelX 3a1a4 10 OKOH-
YaTEJIbHOr0 UTOTA.

B koHIIE MpaKkTHYECKOTo 3aHATHS MPU HEOOXOUMOCTH BBISICHUTH Y TIPEIIOAaBaTENsl HESICHBIC BOIIPO-
cbl. OhopMHUTD BBITIONIHEHUSI PaOOTHI B BHJI€ TMCEMEHHOTO OTYETa, B KOTOPOM OTOOpa3UTh Ha3BaHHUE U LIETTh
paboThl, OCHOBHBIE TEOPETHUYECKUE CBEACHMSI, XOJ pabOThl C OMMUCAHHUEM BCEX JTallOB M CKPUHIIOTOB U3
MPOrPaMMHBIX TPOJYKTOB, MPHUBIICKAEMBIX JJIs PEIICHHS 33Ja4. B KOHIIE oT4eTa HEOOXOIUMO HU3JIOKHUTH
BBIBO/IBI.

IToaroToBUTH OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

3.YkazaHust 1J1s1 BBITIOJIHEHUSI CAMOCTOSITEIbHOM paboThI

[TomyunTs y mpernogaBatens 3alaHle U CIUCOK PEKOMEHI0OBAaHHOM uTeparyphl. M3yduenue Teoperu-
YECKUX BOMPOCOB CIEAYET MPOBOAMTH MO BO3MOXHOCTH CaMOCTOSITENIBHO, HO TPHU 3aTpyJHEHUSX oOpa-
IaThCs K MPENoIaBaTelo.

[ToAroTOBUTH MUCHbMEHHBIN OTYET O MPOICTaHHON padoTe.

[Ipu BBIMOTHEHUU (PPOHTATBHBIX 3aJaHUN MO YCMOTPEHHIO MperojaBaTeis padoTa MOXKET ObITh
orieHeHa 0e3 MUCHhbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIBHBIE BOIPOCHI, IIPHU YCIOBHH aKTUBHOMN
CaMOCTOSITENILHOM paboTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauyeckue peKOMeH AN 1JIs1 MpenoaaBareJiei

1. Yka3zanus i npoBeIeHUs JEKIUH

Ha nmepBoif BBOAHOM NEKIIMU caenaTh 00U 0030p colepkaHus Kypca U OTMETUTH HOBBIE METOJIbI U
MOJIXOJIBI K PEIICHHUI0 3a/a4, PACCMAaTPUBAEMBIX B Kypce, TOBECTH JI0 CTY/IEHTOB TpeOoBaHus Kadeapsl, OT-
BETUTH HA BOIIPOCHI.

[Ipu moATOTOBKE K JEKIIMOHHBIM 3aHATUSM HEOOXOIUMO MPOIyMaTh IIJIaH €ro MPOBEICHUS, COJepKa-
HUE BCTYMMHUTEIHHOW, OCHOBHOW M 3aKIIOYUTEILHON YacTH JIEKIIMU, 03HAKOMHUTHCS C HOBUHKaMU Y4eOHOU U

METOINYESCKOM JIATCPATYPBHI, Hy6JII/IKaI_[I/I}IMI/I nepno;u/lqecxoﬁ Me4aTH Mo TeMe JICKIMOHHOro 3aHsaTus. Ile-



pen U3II0KEHHEM TEKYIIETo JICKIMOHHOTO MaTepuaia HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTHTHYTBHIX Ha
npeapAymux Jekuusax. C 3ToH enblo 331aTh HECKOIBKO BONPOCOB ayJUTOPHH U OCYHIECTBUTH BBIOOPOU-
HBI KOHTPOJIb 3HaHUS CTYICHTOB.

B xoje JIeKIIMOHHOTO 3aHATHA MPENOAaBaTeNb JODKEH Ha3BaTh TEMY, YUeOHBIE BOIPOCHI, O3HAKO-
MUTh CTY/IEHTOB C IIEPEUHEM OCHOBHOM U JONOJHUTENIBHOM JUTEpaTyphl IO TeMe 3aHATUs. PackpbiBas co-
JiepKaHue y4eOHBIX BOMPOCOB, aKLIEHTHPOBATh BHUMAHUE CTYJE€HTOB Ha OCHOBHBIX KAaTEroOpuUsX, SIBIECHUSAX
U Ipoleccax, 0COOCHHOCTAX UX MPOTEKaHUs. PacKpbIBaTh CyIIHOCTh U COJEPKaHHE pa3IMUHbIX TOYEK 3pe-
HUS 1 HAYYHBIX TIOJIXO/I0B K OOBSCHEHHIO TEX WJIM UHBIX SBJICHUN U MTPOIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETUYECKHM BO-
npocam. [IpuBoauTe npumepsl. 3aaaBaTh 0 XOLy MU3JI0KEHUS JIEKIIMOHHOTO MaTepuana pUTOPUYECKUE BO-
IPOCHl M CaMOMYy JlaBaThb Ha HUX OTBET. DTO CIIOCOOCTBYET AKTUBU3ALMHU MBICIUTEIbHON AEATEIbHOCTH
CTYJECHTOB, MOBBIIIEHNIO X BHUMaHMs U UHTEpeca K MaTepuaiy JeKLuH, ee coaepxanuto. [Ipenonasarens
JIOJIKEH PYKOBOAUTH pabOTOM CTYIEHTOB [0 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuala, MoA4YepKUBaTh
HE00XO0/IMMOCTh OTPA)KEHUSI B KOHCIIEKTaX OCHOBHBIX MOJOXEHUN H3ydaeMOW TeMbl, 0CO00 BbIAEIS, KaTe-
ropuajbHbIl annapat. B 3aKi1tounTenbHON YacTH JIEKIIMK HE0OX0IMMO c(OPMYIHPOBaTh OOIIKE BBIBOABI 110
TEME, PaCKpPHIBAIOILIUE COAEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIUU. OOBSBUTH IJIaH OYEPEAHOIO
IIPAKTUYECKOI0 3aHATHUS, 1aTh KPATKUE PEKOMEHIALMH 10 MOJATOTOBKE CTYACHTOB K BBIIIOJIHEHUIO PA0OTHI.

Ha nocnenneit nekuuu yaeiauTs Bpemst st 0030pa Hanbosiee BaKHBIX MOJI0KEHUH, paCCMOTPEHHBIX B
Kypce.

2. Yka3zaHus JUIs IPOBEICHUS TPAKTUUECKUX 3aHATUI

UYerko 0003HaYUTH TEMY MPAKTUYECKON PaOOTHI.

OOcyuTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMOW MPAKTUYECKUX 3aJaHUH, MOPSAJOK BBITOJIHEHHS
paboThl, MPOrpaMMHBIE IPOAYKTHI, HCIIOJIb3YEMBbIE JUISl PEILICHHsI TOCTABICHHBIX 3a/1a4.

B npouecce BbINOIHEHUST pabOTHI ClIEAYEeT MOCTOSIHHO OOLIAThCs CO CTYAEHTaMH, HE JOIycKas IO
BO3MOKHOCTH UX HETIPABWIBHBIX JICHCTBUII.

TpeboBatb, 4TOOBI pe3yNbTATHI BHINOJIHEHUS IPAKTUYECKONH pabOThl ObTM OQPOPMIIEHBI B BUJIE OTYETA
B Word ¢ 1o6aBieHreM CKPUHIIOTOB U3 MATEMAaTHYECKOTO HUITH TaOJINYHOTO PEAAKTOPA.

[Tpu npueme 3auera mo paboTe MPOBEPSTH HAINYME CAMOCTOSTENBHBIX BBHIBOJIOB O MPOJENaHHOHN pa-

0oTe, a Tak)Ke TOTOBHOCTH CTY/ICHTOB TMOSICHUTD BECh X0/ MPOJCIIAaHHON PaOOTHI.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSTEIIbHOW Pa0OThI CTYJCHTOB

[To ycMOTpeHHIO TpernoaaBatelis 3aJaHiue Ha CAaMOCTOSTEIbHYIO PabOTy MOXKET ObITh WHIMBHYaJb-
HBIM UM QPOHTAJILHBIM.

[Tpu ucronb30BaHUM MHAUBUAYAIbHBIX 33JaHUN TpeOOBaTh OT CTYJEHTAa MUCbMEHHBIN OTYET O Mpo-
JeJIaHHOM paboTe.

HpI/I IMIPUMCHCHUU (I)pOHTaJ'IBHLIX 3aJIaHHUil BECTH KOJUJICKTUBHBIC 06CY)K,Z[CHI/I${ CO CTyACHTAMU OCHOB-



HBIX TEOPETUUECKHUX MOJOKEHUH.
C uenbro KOHTPOJI KauyecTBa BBHIIIOJIHEHUSI CaMOCTOSITENIbHON paboThl TpeOOBaTh MHAUBUIYyabHBIC

OTYCTHI (I[OH}’CTI/IMO BMECTO NIMCBMECHHOI'O OTYETA IIPUMCEHATh NHANBUAYAJIbHBIC KOHTPOJIBHBIC BOHpOCH).

IIporpamma cocrasiieHa B cooTBeTcTBHH ¢ TpedoBanusamu OC HUAY MUPHU no HanpasJe-

HUI0 MoAroToBKM «18.03.01 XuMunuyeckas TEXHOJIOTH.

PaGouyto nmporpaMmmy cocTaBuII OoyeHm . Medenosa 10.A.

Peniensenr: Edpemona T.A.

[Iporpamma ogobpena Ha 3acenannu Y MKH «18.03.01 Xumuueckas texunonorus» ot 31.08.2021 ro-

Ja, mpoTokoa Ne 1

[Tpencenarens yaeOHO-METOANYECKONH KOMUCCHH g 4 H.M. YepHosa



