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1. Poap qucuunannbl «KosutonaHas xumusi» B (GOPMHPOBAHUN KOMIETEHIINI BHIMYCKHUKA:

Pesya CocraBisonne pe3yJibTaToOB 0CBOCHHA (IECKPHUNTOPHI KOMIIeTEHIHH)
Kox bTAT
KOMITETEHIL HaumenoBaHne KoMneTeHIMHA b H
uu ocBOE Kox anuMEHOBAHHE
HUSA
OO0I1
OTIK(Y)- Brnaneer MmeTonamu noucka U oOMeHa HHGOpMAIEi B KOMITBIOTEPHBIX
CeTsIX, MMAaKeTaMH MIPUKIATHBIX IPOTPAMM IIPU MOJEIUPOBAHIS XUMHKO-
Bnanenne ocHOBHBIMHU MeTOﬂagH/I, CHoco0aMu U CpenCcTBaMU P3 5.B4 TeXHOJIOTHYECKUX MPOLIECCOB
MIOJTy4eHHMSI, XpPaHEHUs, TepepadoTKH HH(pOpManny, HaBEIKAMHU
OIIK(Y)-5 Pa63)1;{51 . K;)MI:'[L}OTGP(;M KI;KpCpeHCTBOMq;HI:I’)aBieHI’/Iﬂ OIIK(VY)- YMeeT BBINOJIHATH 00pabOTKy pe3y/IbTaToB MOJECIUPOBAHHUS C
nrdopMmanmeii 5.v4 NPUMEHEHUEM NPHUKJIAAHBIX KOMIIBIOTEPHBIX IPOrpaMM
OIIK(VY)- 3HaeT OCHOBHBIE METO/IbI TIOJTyYESHUS], XpPaHEHHs ¥ TiepepaboTKu
5.34 uHdopmanuu npu Monenupoanuu X TT1
T'0TOBHOCTH IPUMEHATH AaHATTUTHICCKHE M YHCICHHBIE METOIBI Brniageer anropuTMamMu YMCIEHHBIX METOJIOB, HABBIKAMH
pellIeHns! IOCTABICHHBIX 3324, HCIIOIb30BATh COBPEMEHHbIC TIK(Y)-2.B2 TPOrpaMMHPOBAHIS 1 CAMOCTOATENLHOTO BEINOHEHIHS KOMIIBIOTEPHBIX
MH(OPMALHOHHBIC TEXHOJIOTHH, IPOBOAUTE 0GPaGOTKY pacyeToB NpH MOJECITHUPOBAHNH, U ONTUMH3ALIH 00BEKTOB XUMHIECKON
HH(MOPMAIINH C UCTIONB30BAHUEM TIPUKIIAIHEIX TIPOTPAMMHBIX TEXHOJIOTMH
HK(Y)-Z CpeAcTB c(l)ep},] HpO(i)CCCHOHaJILHOi/‘I JIESITENBLHOCTH, P3 YmMmeer MPUMCHSATH YMCJIICHHBIC METO/Ibl, KCIOJIb30BATh SI3bIKU
HCTIOJIb30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJIOTHUU U 0a3bl HK(Y)-2.Y2 | nporpaMMUpOBaHHUs U IIPUKIIA/IHBIE TIPOTPAMMBI JUIS PELIEHHUS
JIAHHBIX B CBOEH Mpo(hecCHOHaIbHON 00IaCTH, TaKeTh npodeccHOHaNbHBIX 33124
NPUKIIAIHBIX NIPOTPAMM UL paCi€Ta TEXHOJIOTMIECKUX TK(Y)-2.32 3HaeT OCHOBHBIE MOJEIH CTPYKTYPBI IOTOKOB, aITOPUTMBI UUCIEHHBIX
HapameTpoB METOJI0B, METOJOJIOTHI0 aHAJIN3a PE3YIbTaTOB MOACIUPOBAHUS
Bnageer meromammu mnoctpoeHuss Marematuueckux Mozeneil XTIl u
ATIK(Y)- HWHTEpIpETALMU MOJYYEHHBIX PE3yJbTaTOB; METOAAMH MaTeMaTHYE€CKON
P5 1.B6 CTaTHCTHKH M1 OOpabOTKM pe3yJbTaTOB AKTHUBHBIX M IACCHBHBIX
9KCIIEPUMEHTOB
Crioco6HOCTB IUIAHUPOBATD U POBOJUTE XUMHYCCKHE YMeeT npUMEeHsITh METOAbI MATEMATUUYECKOTO MOJAEIUPOBAHUS NIPU
OKCIIEPHMEHTBI, IPOBOJUTE 0OPabOTKY pe3y/IbTaToB ATIK(Y)- uccnegoBannu XTI, npuMeHATs METOABI KOPPENSLUOHHOIO U
ANK(Y)-1 | sxkcrepuMeHTa, OLUEHHBATE [IOTPEIHOCTH, IPUMEHSATH METO/b 1.V6 PErpecCHOHHOrO aHAIN3a TIPH 00PabOTKe SKCIIEPUMEHTANBHBIX JAHHBIX 1
MaTEMaTHYECKOTO MOJICIINPOBAHMS U aHAIN3a IPU METOJIbI TNITAHUPOBAHUS SKCIIEPUMEHTA
HCCIICI0BAHNA XUMHUKO-TEXHOJIOTHIECKHUX IIPOLECCOB 3HaeT METO/IBI TOCTPOCHHS (PU3UKO-XUMHUUECKUX M IMITUPHUCCKUX
JUIK(Y)- mozeneit XTII; MeToapl MaTeMaTHIECKOW CTATUCTHKH JIJIsT 00pabOTKH
136 Pe3yIbTaTOB aKTUBHBIX U TACCUBHBIX SKCIIEPUMEHTOB

2. INToka3zaTesu U MeTOALI OLICHUBAHUSA

[Tnanup

CMBIC PE3YJIbTAThI O6y‘I€HI/IH 110 JUCILUIIIINHEC

Kopx

Kopg

KOHTPOJIHPYEMO
KOMIICTCHIINHU (MK
€€ YacTH)

Hanmenosanue

HaumenoBanue pasaciia AMCUUIINHBL

MeTtonb! OLleHUBaHUS
(O1ICHOYHBIE MEPOIPUSTHS)




PJ1. OCBOUTH METOABI TOCTPOCHUS ATIK(Y)-1 Pazgen 1. MeTogonoruuecke OCHOBBI TOCTPOCHUS CamocrosiTenbHas padoTa
MaTeMaTHUECKUX MOJeNed XUMHKO- MaTeMaTHYeCKHX MOJIENIel MPOLECCOB XUMUUECKON Konrponbpnas pabora 1, 2
TEXHOJIOTHIECKUX MIPOIIECCOB TEXHOJIOTHUH, 3ammTa oT4eTa 1o 1abopaTOPHBIM
Pa3nen 2. Kunernueckue MOAEIN XUMHYECKUX pabotam
peaximii Pedepar
Paspnen 3. MoaenupoBaHue CTpyKTypbl Tect
JBIDKYIIETOCS TOTOKA CaMOKOHTPOIIb TIO JIEKIIUSIM
Paszgen 4 MonenmupoBaHue romorenueix | MIA31, U132
XUMHUYECKHX PEaKTOPOB
Pa3gen 5 Mopenu TEIUIOBBIX M MacCOOOMEHHBIX
TIPOLIECCOB
Paznen 6 Craructudyeckue Mojead Ha 0Oase
MACCUBHOTO M aKTUBHOTO YKCIIEPUMEHTA
Pa3nen 7 Ctatuctuueckre MOIEIN ONTUMAIBHON
00JTaCTH UCCIICIOBaHHS
PI2. CaMOCTOATENBHO BBINNOJIHATH KOMIIBIOTEPHBIE OIIK(Y)-5 Pa3nen 2. Kunernueckue MOAEIN XUMHUYECKUX 3ammTa oT4era 1Mo 1abopaTOpPHEIM
pacueTsl ipu MoenupoBaHun X 11 [K(V)-2 peaximii paboTtam
Paspnen 3. MonenupoBaHue CTpyKTypbl CaMOKOHTPOJIb M0 JIEKLUSIM
JBIDKYIIETOCS MTOTOKA
Paznen 4 MopenupoBanue TOMOT€HHBIX
XUMHUYECKUX PEaKTOPOB
Paznen 5 Mogenu TemaoBBIX M MacCOOOMEHHBIX
MPOIIECCOB
Pasnen 6 Craructuueckue wojend Ha 0ase
MACCBHOTO U aKTUBHOTO SKCTIEPUMEHTA
PJ13. OcBouTh MeETOABl OOpPabOTKM H aHaIu3a OIIK(Y)-5 Pa3nen 6 Cratuctuueckue Mojenu Ha 6aze Konrposbhas pabora 2
JIaHHBIX, IOJYYEHHBIX IIPU TEOPETUUECKUX U MK(Y)-2 [IACCUBHOTO U aKTUBHOT'O 3KCIIEPUMEHTA 3amuTa oT4eTa 1o J1abopaTOpPHEIM
SKCIIEPUMEHTAJIbHBIX UCCIIEIOBAHUIX, METOIbI AIK(Y)-1 Paznea 7 CraTucTuuecKkre MOJIEIN ONTUMAIbHON pabotam
KOPPEISIIHOHHOTO B PETPECCHOHHOTO aHAIH32a 00JTacTH UCCIIeTOBaHHS CaMOKOHTPOITb TIO JICKIIUSM
OcBouts METObI IJIAHUPOBAHMSL u ATIK(Y)-1 Paznen 6 Cratuctuueckue Moaeny Ha 6aze KonrposnbHas pabora 2
ONTUMM3AIUH SKCTIEPUMEHTA MACCUBHOrO M aKTUBHOT'O IKCIIEPUMEHTA 3ammrTa oT4era 1o J1abopaTOpPHEIM
P-4 Pasznen 7 CraTucTHYECKHAE MOJIETH ONITUMAILHOM paboTtam
obnacTu uccieIoBaHus CaMOKOHTPOJIb 110 JIEKITUSM
Pa3znen 8 Metoasr ontumuzanym X TT1 32
OCBOUTH METOJIOJIOTHIO aHalu3a Pe3yIbTaToOB AIK(Y)-1 Pasznen 2. Kunernueckne MOACTH XUMHYECKHX 3amura oT4eTa 1o J1adopaTopHbIM
MOJCITUPOBAHUS  XHUMHKO-TEXHOJOTHIECKHIX peakmuii pabotam
IIPOLIECCOB Paszpnen 4 MopenupoBanue roMoreHHbIX | CaMOKOHTPOJIb 1O JIEKIHSIM
XIMHYECKUX PEaKTOPOB
PJI-5 Paszgen 5 Mogenu TEIUIOBBIX M MacCOOOMEHHBIX

TIPOLIECCOB
Pasmen 6 Crartucruueckue Mojaeld Ha 0Oase
MACCUBHOTO M aKTUBHOT'O IKCIIEPUMEHTA




3. IlIkaJja oueHUBaAHUA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACJIbHBIM JOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM moMTexHu4YeckoM yHuBepcuteTe (CrcteMa OleHHBaHMA)» (B JACHCTBYIOMICH PEIaKIlnu).
Hcnonb3yercs OalIbHO-PEUTUHTOBAsl CHCTEMa OIICHHBAHHUS DPE3ylIbTaTOB OOydeHwHs. MToroBas oreHKa (TpaaullMOHHAsS W JIUTEPHAs) MO BUAAM
yueOHol nesrenbHOCTH (M3ydenue auctumuinH, YHWPC, HHPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMNPEASIsIeTCs CyMMOW O0ayuioB IO
pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHIoBas oleHka - Makcumym 100 OasuioB).

PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATHS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTaHABIUBAETCS KAJICHIaPHbIM PEUTHHI-IIJIAHOM JUCLUILIAHBIL.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIBbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUs
3aaHuA

CooTBeTCTBHE

TPaJHLHOHHO OLICHKe

Onpe)]e.nem[e OLCHKH

90%+100% «OTIYHOY OTInYHOE NOHMMAaHUE IPEIMETA, BCECTOPOHHHE 3HAHUS, OTIIMYHBIC YMEHHUA H BIIJCHHUC OMBITOM MPAKTHUESCKOH NEATCILHOCTH
9 9

HEOOXOIUMBIC PE3YJIbTaThl 00yUeHUsI CHOPMUPOBAHBI, HX KAYSCTBO OIICHECHO KOJUYECTBOM 0AJUIOB, OJM3KUM K MAKCHMATbHOMY

70% - 89% «XOpOoII0o» OCTaTOYHO ITOJIHOE ITOHMMAaHUE MPEIMETA, XOPOIIHE 3HAHUSA, YMEHHS U OIIBIT IIPAKTHYECKON JIEATEILHOCTH, HEOOXOIMMBIE PE3YIILTATHI
9 & 9

00yueHus c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIFHBIM KOJMIECTBOM OalioB

55% - 69% «Y 10BIL.» IIpueMiaeMoe MIOHUMAHKUE IIPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHUA, YMEHUS U OIBIT IPAKTHYECKON AEATEIbHOCTH, HEOOXOAUMBIE PE3YILTATHI
& b 9

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYECCTBOM OaoB

0% - 54%

«Heynosiu.»

PeSyHBTaTI)I O6y‘IeHI/IH HEC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

[IIxana s OLIECHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/IaHUil DK3aMeHa 0asL1 Tpannuuonﬂoﬁ OIICHKE Onpeue.ﬂeﬂue OmenKH

90%+100% 18 +20 «OTIUIHO» OT/IM4HOE TOHMMaHKE NpeaMeTa, BCEeCTOPOHHNE 3HAHMSA, OTIIMYHbIE YMEHHUS U BJIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOoOXOAMMbIE PE3yJIbTaThl 00yUeHH sl ChOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE IOHUMaHHUE MPEAMETa, XOPOIIHe 3HAHUS, YMEHHS 1 OTBIT MPAKTUIECKOU AeSTEILHOCTH, HEOOX0UMbIC
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe NOHUMaHUE MTPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AESTEIbHOCTH, HE00X0IMMbIE
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynosi.» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aaHMIT

OueHoYHbIe MEPONPUATHSA

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHUH

1. CaMOKOHTPOJIb 10 JeKIUIM
(TecThl MOCIe KaXKIAOH JICKITUH)

Ha3zoBute 1Ba OCHOBHBIX BH/Ia MATEMaTHYCCKIX MOJICIICH

[IpuBenuTe TUMOBBIE THAPOIUHAMHYCCKUAE MOJIEITH

ChopmynupyiiTe 3aK0H NEHCTBYIOINAX Macc

Ha3oBuTe OCHOBHEBIC ITAIBI CTATHCTHYCCKOTO aHAIN3a YPABHEHUS PErPeCCU

PwodE




OneHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

no

CamocrosiTesbHast padoTa

1. 3anucaTh KUHETHUYECKYIO MOJIENIb XUMUUECKOH peakny (peaKiys AaHa)

KonrpoabHnas padora 1

BapuanTt Ounera:
1. [TonATHE MAaTEMAaTHYECKOTO MOACIPOBAHUS U MOJCIIH.
I'mnponuHaMudeckue- sueeqHas u 1u(dy3HOHHbIE MOJETH
3. 3anmcaTtbh MaTeMaTHYECKYIO MOJIENb PeaKkTopa I peakuuu: (peakuus 1aHa)

N

Kontpoabnas padora 2

[Ipumep Ommera
1.  CyTtb METOJ0B KOPPEISIMOHHOTO U PErPECCHOHHOTO aHAIN30B.
2. Ha Beixonnoii nmapamerp XTII Bnusitor uetsipe dakropa :

MOJIb

Cx)=1,2-16 ——
Wi

T (Xz): 8-1l4c.
T (xs) = 420 - 520 K
L (X4)= 0,06 — 0,14 Mm%/c
IMoctpouTs ApOOHYIO pemauky oT IIPD B HATYpanbHBIX ¥ KOJAUPOBAHHBIX IEPEMEHHBIX, BBIYHUCIUTH KOI(DPUIMEHTHI
perpeccu. Jlns pacuera ko3 GUIHUEHTOB B3STh IPOM3BOJIbHbIE 3HaUeHHUs Y, 3aI1CaTh yPABHEHHE PErPECCHH.

Pedepar

TemaTuka npe3eHTALMIN:
Maremarinyeckoe MOJICITUPOBAHKUE B XUMUUECKON TEXHOJIOTHH
Maremarnyeckoe MOJIeTMPOBaHNE B HEPTEXUMHUN
MaremaTrueckoe MOJISTUPOBaHUE B OMOTEXHOJIOTUHU
I/ICTOpI/IH MaATEMaTU4€CKOro MoACJIMpOBaHUA
Pecypcocbepexenue u pecypcodpPeKTUBHOCTh B XUMHUECKOM MPOMBIIIIIICHHOCTH
XUMHYECKUe peakTophl B HedTenepepadoTke U HepTeXuMun
Hosrle HalpaBJICHUA B MaTEMATUICCKOM MOACINPOBAHUN XUMHUKO-TCXHOJIOTHICCKUX TPOLICCCOB
O06paboTKa IKCIIEPUMEHTA U CTATUCTUYECKOE MOJICTHPOBAHKIE B XMMUYECKON TEXHOIOTHH
MoenupoBaHue MPOLECCOB PEKTUDHUKAIUK U CTAOUITU3AINU HEPTIHOTO ChIPHSI
9. Tembl o BHIOOPY CTy/AEHTA

NG~ wWNE

Tecr

BapuaHThI BONIPpOCOB:

Mo criocoOy oprann3anmy nporecca XMMHYECKHE PEaKTOPHI MOIPa3eiioT Ha:
CTallMOHAPHBIE U HECTAL[HOHAPHBIE

MEPUOINYECKHUE, HENTPEPBIBHBIE, MOJIYIIEPUOINIECKHE

pEaKTOphI CMEIIEHUS U PEAKTOPEI BEITECHEHUS

[Ipomecc TerrooOMeHa B TemII000MeHHUKE "Tpy0Oa B TpyOe" MOKHO OMUCATh MOJEIIBIO :
MOJZIENbI0 "CMellleHne-cMeleHme"

MOJEIbBIO " BEITECHEHUE-BBITECHEHHE"

STYCCYHOI MOJICIIBIO

3ammuTa J1a60paTopHOIi padoThI

MopesnpoBaHue KHHETHKHA TOMOT€HHBIX XHMHYECKUX PeaKIuid
Bompocsr:
1. Yro takoe MonenupoBaHue?




OneHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

2. CdopmynupyiiTe 3aKOH JAHCTBYIONIMX Mace JUIsi TOMOT€HHOM ¥ T€TepOreHHON XMMHUUECKON PeaKIuH.
3. 3anmummuTe KHHETUYECKYIO0 MOAENb /IS CIEAYIONeH XUMUYECKOH peakiuu (peakiys 1aHa)
MoaennpoBaHHe FOMOT€HHbIX XHMHUUYECKHX PEeaKTOPOB
Bompocsr:
3anmummuTe OCHOBHBIE THIIOBBIE THAPOANHAMUYECKIE MOJCIIH.
C dero npucrymnaere K pa3padoTKe MOJEIN XUMHYECKOTO peakTopa
3anuImmuTe MOAETH PEaKTOPOB HIACATHFHOTO CMEIICHNUS (MJIH APYToro) B 00IIeM BUIC
3anumuTe TEIUIOBOE ypaBHEHNE XUMHUYECKOTO peakTopa onpexaenenHoro tuma (PYIC, PUB u t.1.)
3anmumure MoJIeNIb peakTopa IJIsl peakiiy (peakiust 1aHa)
MeToabl KOPPeJISIMOHHOTO H PErPecCHOHHOT0 AHAJIM30B NMPH 00pPa6oTKe IKCIEPUMEHTAIbHBIX TaHHBIX
1. Ha uem 0CHOBaHO NOCTPOEHUE CTATHCTUYECKUX MOIeNen
2. B uem cyTh METO/I0B KOPPEISLHOHHOTO ¥ PErPECCHOHHOTO aHATIH30B
3. Kakoii MeTO JIEXKHUT B OCHOBE pacyeTa K03()(HUIIMEHTOB Perpeccuu
4. OCHOBHBIE 3Talbl CTATUCTUYECKOTO aHAIN3a PE3YJIbTATOB

arwbdE

U T.O.

W31

BeiBecTH ypaBHEHHE CKOPOCTH I'€TEPOreHHOI XUMHUYECKOI PeaKiiu JJIst JAHHOTO MEXaHU3Ma PeaKluy OJJHUM K3
METOJIOB (BapHaHTHI JaHbI)
[Mpumep: [ony4uTh ypaBHEHHE CKOPOCTH PEAKI[HH KPEKUHIa METOIOM CTAI[MOHAPHBIX KOHIICHTPAI[HA:

Kk

1
1.C4H10 +z<—>zC4H10

k

2
2. zC4H10 <———)ZC2H4 +C2H6

k

3
3.ZC2H4——)Z + C2H4

CyHyg —CoH, +CoHg

W13 2

1. Ha BbixoaHoil napamerp Y BaAusIIOT (pakTOpbI:

x,(T)= 290 — 350K
XZ(P) =10-50a

Xp(v)=1-1.6=
C

OrnpenenuTh HHTEPBAJ BApbUPOBaHUS ()aKTOPOB U OCHOBHOM YPOBEHb.

IMocTpouts MaTpuiy turanupoBanus [1DD B HaTypanbHBIX U KOAUPOBAHHBIX 3HAUCHUAX

2. Ha npouecc BIUSOT NATH PaKTOPOB:

X1 —T=100-180°C




OneHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

X,—-P=12-16a
X3—-C1=0,2 - 0,4 monb/n
X4—C2=0,6 - 1,0 moss/n

Xs-1=20-30c.
IMoctpouts ApobHYIO pemtuky oT IIdD 252 p HaTypanbHBIX U KOJUPOBAHHBIX €IUHUIIAX.
3. Onpeneaurs K03(pGHUIHEHTHI B YPABHEHHH PerpecCUy U MPOBEPHUTh X HA 3HAYUMOCTD
N Xo X1 X2 X3 Y1 Y2
1 2.5 2.45
2 4.7 4.73
3 8.2 8.23
4 9.8 10.2
5 12.2 124
6 5.8 5.84
7 6.4 5.9
8 8.7 8.76
2
S2.., =0,2072
4. Ha Bbixoanoii napamerp XTII Biausiror aBa gakropa:

T(x)=8-18¢
C (X2) =32 - 40 %

3ammcaTh MaTpuny IHJIaHUPOBAHUSA B HATYPAJIbHBIX U KOAUPOBAHHBIX IECPEMCHHBIX,

a) IPOBEPUTH AUCIIEPCHIO HA OJHOPOJHOCTD

b) BBLIYUCIMTB AUCIIEPCHIO BOCIPOM3BoauMocTH (S?BocIp.)
N Xo X1 X2 Y1 Y2
1 30.3 30.8
2 25.4 24.9
3 36.8 37.6
4 26.5 27.4

3aHI/ICaTB YpaBHCHUC pErpeccruu B 06HI€M BHUEC

5. HOCTpOI/ITL MaTpuly pOTaTa6CHLHOFO IJIaHUPOBAHUA 2'1"0 nopsaAKa B HATypaJIbHbIX U KOAUPOBAHHBIX €AWHUIIAX,
€CJIM Ha MPOLECC BIUAIOT TPU (baKTopa:

T (x1) = 700 - 780 K

MOJIb
C(x)=06-1,2
J
P(Xs)=14-20a
o=1,682 3amnucaTh ypaBHEHHE PETPECCUH B 00IIEM BHUJIC.
6. [MocTpouTh MaTpuily UCXOTHOIO CHUMIUICKCA W CHCNATh IAr B HAIPABJICHUU ONTUMyMa (MHHHMYMa), €CIH Ha

MIPOLIECC BIMAIOT (haKTOPHI:
T(x1) = 50-70 °C.




OneHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

T (x2)=14-26¢
C(xs) = 20 -42%

Ne X1 X2 X3 Y
1 15,2
2 12,4
3 18,6
4 11,4

KO,Z[I/IpOBaHHLIe 3HAYCHUS:
0,5 0,289 0,204
-0,5 0,289 0,204
0 -0,578 0,204
0 0 -0,612

10.

IK3aMeH

Bonpocsl Ha 3K3aMeH:

1. ITonsaTue KMOEPHETUKH
2. OCHOBHBIE METOIbI MOJICTUPOBAHUS: (PU3HUIECKOE, MATEMaTHYECKOE
3. Buer Mmogeneit (1eTepMUHUPOBAHHBIC, CTATUCTUICCKHUE).
4. DMIUPUYECKUHN U CTPYKTYPHBII MOAXO0IbI
5. MonenupoBaHue KHHETHKA TOMOTEHHBIX XUMHUECKUX PEAKIUi
6. MonennpoBaHye KHHETHKH T€TEPOTeHHBIX XUMIYIECKHUX peaknuii. Mertos JIaHrMropa
7. Merton rpagos
8. MeTon cTanMOHAPHBIX KOHIICHTPAITHIA
9. I'uoponuHaMugeckre MoIeNu:
- NICAILHOTO CMEIICHUS
- UACAJIBHOT'O BBITCCHCHUS
- nudy3roHHBIE
- g4eCeUyHas
10. Kraccudukanms peakropos
11. MarematiuecKue MOJIEJIN TOMOT€HHBIX H30TEPMUYECKUX PEaKTOPOB:
N/ICUTBHOTO CMEIICHHS; WJCAILHOTO BBITECHEHMS; C YYETOM IPOJOJIBHOIO W PaJHalbHOIO IEpEeMENIMBaHMS; Kackaja
peaxkTopoB
12. Marematiueckue MOJIeNIN TEII00OMEHHBIX anmnaparos :
Cmenienue-cMenieHne, BriTecHeHne-BbITecHeHHE, CMeEIIeHNEe-BEITECHEHHE
13. MaremaTuuecKue MOJININ XUMUYECKHX PEaKTOPOB C y4ETOM IIepeHoca Teria
14. MoenupoBaHne MacCOOOMEHHBIX MTPOIeccoB. MoaennpoBaHue MPOTUBOTOYHOTO a/ICOPOIIMOHHOrO ammapara
15. [TonsTHE TeHEpaIbHON COBOKYITHOCTH, BEIOOPKH. 3aKOHBI paclpeIeICHIsI CTydaifHOM BETUIUHbI
16. MaremaTiudeckoe OXKUIaHue, AUCTIEPCHS, KOA(QOUIIMEHT KOPPENSIUN U UX OIICHKH.
17. [TaccuBHBII SKCIIEPUMEHT. METO KOPPEIAIIMOHHOTO aHAIH3a.
18. Perpeccuonnsiii ananms. PacueT kodhPpHUIMeHTOB IS ciTydast JMHSHHOMN perpeccumu.
19. Meron HaUMEHBIIUX KBAJPaTOB
20. [TapaGonnueckas perpeccusi. Pacuer ko3¢ puunenTon




OneHoYHBIE MEPONPUATHSA

IIpuMepbI THNOBBIX KOHTPOJIbHBIX 3a1aHMIT

21. AxTtuBHBIN 5KcniepuMeHT. CyTh MOJIHOTO (paKTOPHOTO IKCHeprUMeHTa. MHTepBan BapbUpoBaHus, YPOBHU (DaKTOPOB,
OCHOBHOH YPOBEHb.
22, AKTUBHBIN 3KcTiepuMeHT. CBOMCTBa MaTpHIIBI ITIAHUPOBAHUS, pacdeT ko3 durmentor perpeccun B [1OD
23. CraTtuctudecknii aHann3 ypaBHeHus perpeccud B [1OD (mpoBepka aucmiepcHu Ha OTHOPOAHOCTH, KOA(PPHUIHEHTOB
Ha 3HAYUMOCTb, MOJICITN Ha aJIcKBATHOCTB)
24, JpoOHBI (aKTOPHBIA SKCIEPUMEHT
25. [TmarupoBanme 2-0ro MOpsIKa:
- HEHTPAJIbHOE OPTOTOHATBHOE KOMIIO3HUIINOHHOE IITAHNPOBAHKE; - POTaTa0eIbHOE INIAHUPOBAHUE 2-TO TOPSAKA.
26. CHUMIIIEKCHBIH METO/I IUNITAHUPOBAHUS ¥ ONTHMH3ALUH
217. Merton ontumusanuu boxca-Yuncona
28 OCHOBHEIE OIMPCACICHNA U TOCTAHOBKA 3a1a4y OTITUMU3AllNU.
29. 3amada 00 ONTUMAIBHON TeMIlepaType 00paTUMOM XMMUYECKO peakuuu
30. Onrumusartus PUC
31. MeTop! OTHOMEPHOI ONTUMHU3AINN: -

JUXOTOMHHN

- CKAaHMPOBaHHUSA

- «30JI0TOTO CEUCHUS,

- MOKOOPIMHATHOTO CITyCKa.

11. MeToanyeckue yKazaHusi 10 Npoueaype oleHHBaHUs

OueHoYHbIEe MEPONIPHATHS

IIpouenypa npoBeeHusI OLEHOYHOT0 MEPONPUATHS M HEOOXOANMbIE METOAHYECKHE YKAZAHHS

1. Omnpoc B KOHIIE JIEKITUH [IpoBoauTCS B KOHIIE Ka)XIOH JEKIIMK B JICKTPOHHOM Kypce. 3a BEpHBIH OTBET Ha BOIPOCHI TECTa CTYACHTHI MTOTyYaroT OBl
(caMOKOHTPOJIb-TECTHI)

2. KonTtpossHbie paboThI CamocTosTenbHOE HAllMCAaHNE OTBETOB HAa TEOPETHUECKUE BOIPOCHI U PEIICHHUE 3aau B 331aHHBII BPEMEHHOH ayTUTOPHBIN
MHTepBaJ BpeMeHHU. KpuTepHii olleHKH — IPaBUIILHOCTh pelieHusl (OlleHHBaHue B 0alaX COIIaCHO PEUTHHI-IUIAHY).

3. Tecr CamocTosITeNIbHOE MTPEICTaBlICHHE OTBETOB Ha TEOpeTHYeCKUe Bopockl. OlieHMBaHHEe-COTJIACHO PEHTHUHT-IIJIaHY JAUCIUILINHBI .

4. Pedepar Tema pedepara BeIOHpaeTCcsl CTYIEHTOM H3 CITUCKA, ITPEII0KEHHOTO MpeTogaBaTesieM. Tpyu KpUTepHs OLEHKH (3aIUThI)
pedepara: MoJIHOTa PACKPBITUS TEMBI, aBTOPCKOM MOAX0/1 B TIpecTaBieHnn Matepuana u opopmiienue (coorserctue 'OCT).

5. 3amura JlabopaTopHOi paboTHI IIpoBoauTCS B BUIE MHANBUAYAILHOTO COOECETOBAHMS TIOCTIE BHITOJIHEHHUS M IPEACTABICHUS OTUYETA 10 TaOOpaTOpHOH
pabote. 3aiuTa nNpeaCcTaBiseT OTBETHI HA BOIIPOCHI, CBA3aHHBIE C METOJIUKOM ITPOBECHNUS 1Ta00PaTOPHOI pabOThI, aHAIN30M U
00paboTKOI MOTYIEHHBIX PE3YJIHTATOB. 3 BHIITOJIHEHUE U 3AIIUTY JJa00paTOPHON pabOTHI CTYACHTHI MOIYYaroT Oaibl
(KonuecTBO O0AIIOB YKa3aHO B PEHTHHT-IUIAHE JUCIUILTHHEL).

6. nas1l CryneHTaM TpeaiaracTcs peuTh 3a1a4y I HHIUBUyaIbHOTO BApUAHTA. 3a BEPHOE PEIICHUC 3aJaHMs HAYHUCIISIFOTCS OaslIbI
(KonuecTBO OAIOB YKa3aHO B PEHTHHT-IUIAHE JUCIUILTHHEL).

7. nas2 CryneHTaM mpeayiaraeTcs penmTh 6 3a1ad. 3a BepHOe pellieHIe 3aJaHusl HAYUCIIOTCS 0aIIIbl (KOJIHYIECTBO OAJIOB YKa3aHO B
PEHTHHT-TUIAaHE TUCIUTUINHBI).

8. DK3aMeH [Tocue BbINOJIHEHNS BCEX 3a1aHU CTYEHT JIOITYCKAETCs K cAadye IK3aMeHa. Y CTHBIH OTBET (C MCIOJIb30BaHUEM

IOArOTOBJICHHOI'O IIMCBbMCHHOTI'O MaTepMana) Ha I/IH,Z[I/IBI/II[yaJ'II)HHﬁ 3K33M€HaI_II/IOHHI)II71 6I/IJ'IGT, coaepmamnﬁ JABa
TCOPCTUYCCKHUX BOIIPOCA U 3a1avy. MaxkcuManbHOe KOJIHIeCTBO 0amioB 3a 3k3amed - 20. OHCHKa (bOpMI/IpyeTCH, KakK
PE3yJbTHPYIOIIAA: KOJINICCTBO 6am103, Ha6paHHOC B CEMCCTPC IJIIOC KOJIMYECTBO 0aJuIoB 3a DK3aMEH.




MWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®ENEPAIIAA
DenepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BHICIIEr0 00pa30BaHuUs
«HAITMOHAJIBHBIN UCCIIEJOBATEJIbCKUU TOMCKHUH IMOJUTEXHUYECKUHN YHUBEPCUTET»

KAJEHJAPHBIN PEMTUHI-TIVIAH JUCLATIINHBI

2019/2020 y4ye6HblIii rog
OLEHKU Jucrumnnuna Jlexuuun 16 yac.
«OTamgHO» A 90 - 100 6ammoB «Modemposanue XTI Ipakr. sauATis 1ac.
J1ab. 3amaTus 16 gac.
«Xopoto» B 80 — 89 6amnoB | mo HanpasieHuto: 18.03.01 «Xumuueckas mexnonoausy, Bcero aya. padora 32 qac.
C 70 —79 GatoB CPC 76 gac.
D 65 — 69 6aytoB 108 Jac.
e = 55 — 64 Gamnos uToro 3 se.
3a4yTeHo P 55 - 100 6annoB
HeynosnerBopure E 0 - 54 Gamon
JILHO / HE3aUTEHO
Pe3ysabTaThl 00y4eHuUs 10 JUCHUILINHE:
IlnanupyeMble pe3y/1bTaThl 00yUeHHUS N0 TUCHUILIHHE Komnerenuusi
Kon Haumenosanue
PI1. OcBOUTH METOJIBI IOCTPOCHUS MAaTEMaTHYECKIX MOJAETIeH XUMHUKO-TEXHOJIOTHIECKHX ITPOIIECCOB ATIK(Y)-1
P/2. CaMOCTOATENBHO BBIMOIHATH KOMITBIOTEPHBIC pacueTsl Ipu MoaeaupoBanun X 11 OIIK(Y)-5
MK(VY)-2
JATK(Y)-1
PI3. OcBOUTH METOBI OOPaOOTKHU M aHAN3A TAHHBIX, TIOTYIEHHBIX [IPH TEOPETHICCKUX H IKCTICPUMEHTAIBHBIX HCCIICIOBAHMIX, METOIBI OIIK(Y)-5
KOPPENSAIUOHHOTO U PErPECCHOHHOIO aHAIN3a MK(Y)-2
ATIK(Y)-1
P14 OCBOHUTb METO/IbI IJIAHUPOBAHUS U ONITUMU3ALUHU SKCIIEPUMEHTA JTIK(Y)-1
PI5 OcBouTh METOJOTIOTHIO aHAJIN3A PE3YJIBTATOB MOAEIHPOBAHUS XUMUKO-TEXHOJOTHUECKUX MPOLIECCOB JAIK(Y)-1
OueHoYHBbIC MEPONPUATHS:
JJist AucuMIuvINH ¢ pOPMOI KOHTPOJIS - IK3aMeH JonoJHuTe bHBIE HAJIbI
OueHoYHbIE MEPOTIPUSITHSI Koa-Bo Banasl YuebHast 1eATEJILHOCTD / Kou- Banast
OlICHOYHbIe MePONPHUATHSA BO
Tekylmnii KOHTPOJIb: 80 Tekymnii KOHTPOJIb:
11 ITocenenne nekiuii (paboTa Ha JIEKINIX) 16 2
TK1 Brmonnenue u 3amuTa 1abopaTopHOit paboTh 5(2+6x4) 26




TK2 CamocrositenpHas paboTa 1 4
TK3 KonrposbHas pabora 1 1 6
TK3 KonrponsHas padota 2 1 6
TK4 Pedepar 1 8
TK5 | W31 1 5
TK6 na32 1 6
TK7 Tecr 1 3
TKS8 CaMOKOHTPOJIb 10 JIEKIIUSIM 14
IIpomexyTOouHAasi aTTeCTALHUSNA:
A1 3a4ueT 1 20
HUTOI'O 100 HUTOI'o 5
- S 2 Koa-so Ouenouroe HNudpopmanuonHoe odecneyeHue
G 5 = E.' 4acoB meponpusitue | KoJ-
= = Z g YuyeOHasi NeATENBHOCTD AyR. | Cam. Bo Wurepn | Bune
S|z g E 6as0 YueOHan eT- o-
= & \g’ E{ B JIMTeparypa pecypc |pecyp
bl ChlI
1 3 4 5 6 7 8 9 10 11
1 Jlekuust 1. Ochosnole onpedenenusi memooa moodenupoganus. 11o0xoovl k nocmpoenuwo| 2 IT 0,2 OCH 1-3 2P 1-5
(mMamemamuueckux mooerneil. JIOIT 5
PI1 |JlaGoparopuas padora ! Hucmpyxmaxc no TB. Hccreoosanue sasucumocmu koncmanmol| 2 TK1 2 OCH 1,2 2P 1-5
P2 |cxopocmu om memnepamypul JIOIT 4
CaMOKOHTPOJIb IO JIEKITUSAM 4 TKS 2 OCH 1-3 2P 1-5
JOI1 5
2 Jlekiwst 2 Mooenuposanue KUHEMuUKU 20MO2eHHbIX Xumuyeckux peaxyui. Moodenuposanue| 2 II 0,2 OCH 1-3 OP 1-5
PI1 |kunemuku cemepozennvix Xumuieckux peaxyuii JIOIT 5
P2
PS5 |CamMOKOHTpOJIB IO JIEKIMSIM 2 TKS8 2 OCH 1-3 2P 1-5
JOIT 5
3 Jlexuus 3. Tunosvie mamemamuyeckue Mooeiu CmpyKmypbl HOMOKOG 8 annapamax 2 II 0,2 OCH 1-3 OP 1-5
\Mamemamuueckoe MoOenUPoOSanUe 20MOLEHHBIX UZ0MEPMUYECKUX XUMUYECKUX PeaKmopos JOIT 5
o) JlabopartopHas pabota 2. Moodenupoganue KUHEMUKU 2OMOLEHHBIX XUMUUECKUX Pearyuil 2 TK1 6 OI[Cé-IHlé,‘Z OP 1-5
gﬁ? CaMOKOHTPOJIb MO JIEKLHUIM 2 TKS 1 OCH 1-3 OP 1-5
JOIT 5
IMoxroTroBka k 1aboparopHO padote u 3amute JIP 2 OCH 1-3 9P 1-5
JOIT 5
Brimonnenue NJ131 6 TKS5S 5 2P 1-5
4 POl |lexuus 4 Mamemamuueckoe moldenuposanue meniooOMenuvlx annapamos u| 2 I 0,2 OCH 1-3 OP 1-5




- S 2 Koa-so Ouenounoe HNupopmaunonHoe odecneyenne
= g o = 4acoB meponpusitue | Koa-
= = E E YyeOnas neaTeJbHOCTD Ayn. | Cam. Bo Wurepu | Bune
g | =g = o6as10 YueOHnast eT- o-
= & %‘ E B auTepatypa | pecype |pecyp
bl ChI
P2 |maccoobmenuvix npoyeccos JIOII 5
PAS
CaMOKOHTPOJIb MO JIEKIUSIM 2 TKS 1 OCH 1-3 2P 1-5
JOI1 5
CamocrosTenbHas padboTa TK2 4 OCH 1-3
JOI1 5
Jlexrust 5. DKcnepumeHmanbHo-cmamucmuyeckue Memoovl nocmpoerus| 2 I 0,2 OCH 1-3 OP 1-5
(mMamemamuueckux mooeneil. JOII 5,6
PAL Nr femoo 6pa6 0
P12 emoobl  KOPPeNSYUOHHO20 U PecPeCcCUOHH020 AHAMU3d npu  06pabomke OaHHLIX
PII5 XUMUUECK020 HKCnepumMenma.
JlabopaTopras pabota 2 Moderupoganue KUHEMuKuU 20MOLEHHbIX XUMUYECKUX PeaKyull 2 TK1 OCH 1-3 OP 1-5
JOI1 4,5
[oxroroBka k 1aboparopHOi padoTe u 3amute JIP 2 OCH 1-3 OP 1-5
JOI1 4,5
Jlekist 6 Axmuenvlii.  9xkcnepumenm.  Memoodwl  niaanupoeanus — sxcnepumenma.| 2 IT 0,2 OCH 1,3 2P 1-5
POl |Cmamucmuueckui ananus ypagHenus pezpeccuu JOII 5,6
P12 |BeimosnHeHHE MEpONIPUATHI B paMKaX CaMOCTOSITETIbHOM paboThI CTyJeHTa: OATOTOBKA K 2 2 OCH 1 OP 1-5
PJ5 |maGopatopHoii pabote u 3amute JIP
IToxrotoBka pedepara 6 TK4 8 OP 1-5
Jlektwst 7. Cumniexcuviti Memoo nianupoganus u onmumusayuu. Inanuposanue emopozo| 2 IT 0,2 OCH 1-3 2P 1-5
nopsaoka JOIT 1,2
JlaGopatopnas pabota 3 Mooderuposanie 20MO2EHHBIX XUMULECKUX PEAKMOPO8 2 TK1 OCH 3 OP 1-5
PJI1 JIOT 1,2
P12 |loaroroBka k mabopaTopHoii padote u 3amure JIP 2 OCH 3 3P 1-5
PI5 JOIT 1,2
Tecr 2 TK7 3 OCH 1-3 OP 1-5
JOIT 5
[Toaroroska pedepara 4 TK4 OP 1-5
Jlexkust 8. Memoowr  onmumusayuu XTII.  OcHosHbie nonamus u onpedenenus| 2 I1 0,2 OCH 1-3 9P 1-5
PI1 |onmumusayuu. HAOIT 1,2
P2 |Memoo kpymozo 6ocxoscoenus no nosepxnocmu omxnuka (Boxca-Yuncona).
JlabopaTopnas pabota 3 Mooderupoganue 20MO2eHHbIX XUMULECKUX PEAKMOPOS 2 TK1 OCH 1-3
JOIT1 4,5
Pl |Kondepenu-neneas 1
P12 |KonTponbHas pabora 1 8 TK3 6 OCH 1-3 9P 1-5
PI5 JOIT 2




- S 2 Koa-so Ouenounoe HNupopmaunonHoe odecneyenne
= g o = 4acoB meponpusitue | Koa-
= = E E YyeOnas neaTeJbHOCTD Ayn. | Cam. Bo Wurepu | Bune
g | =g = o6as10 YueOHnast eT- o-
= & %‘ E B auTepatypa | pecype |pecyp
bl ChI
Bcero mo KoHTpoJILHON TOUKe (arTecTanun) 1 32 60 40.5
10
JlaGopatopHast pabota 4. Moodenuposanue menioobmeHuvix annapamos ¢ cmayuonapuom| 4 6 OCH 1,2 2P 1-5
P12 excume JOIT 1,2
P13 |CamMOKOHTPOIB IO JEKIHIM 2 TKS 2 OCH 3 9P 1-5
[oxroroBka k TaboparopHOi padoTe u 3amute JIP 2 OCH 1,2
JOIT 1,2
11 P11 |CaMOKOHTpOb MO JEKLMAM 2 TK8 2 OCH 3 OP 1-5
P2
P14 |lloaroroBka k mabopaTopHoii padote u 3amute JIP 2 OCH 1,2 OP 1-5
JOIT 1,2
12 CaMOKOHTPOITB 110 JISKITUSIM 2 TKS 1 OCH 1-3
PI1
Pl JOIT 5,6
PJl4 JlaGopatopnas pabota 4. Moodenupoganue menio0oOMeHHbIX ANNAPANOE 8 CAYUOHAPHOM 4 TK1 OCH 1-3
[peoicume JOII 5,6
IToxroTroBka k maboparopHoit pabote u 3amute JIP 2 OCH 1,2 OP 1-5
J0IT 1,2
13 Jlexrwst 12. Cumniiekcruliit Memoo niaHupO8aHust U ONMUMU3AYUY 2 0,2 OCH 1-3
o JOIT 5,6
P2 CaMOKOHTPOJIb IO JIEKITUSM 2 TKS8 1 OCH 3 9P 1-5
14 CaMOKOHTPOJIB 110 JIEKITHSIM 2 TKS8 1 OCH 3
P2 |/laGopatopHas paboTa 5. Memoouvl KOppersyuoHHo20 U pecpecCUOHHO20 aHATU3A NPU 4 2 TK1 6 OCH 1-3
PI3 |obpabomke sxcnepumenmanbvlx OaHHbIX JOII 5,6
P4 |1UJ32 8 TK6 5 OCH 1-3 OP 1-5
JOIT 5,6
[oxroroBka k 1abopatopHOU padote u 3amute JIP 2 OCH 1-3 OP 1-5
JOIT 5,6
15 P12 |CaMOKOHTPOJb MO JEKIUSAM 2 TKS 1 OCH 1-3
P4 JOIT 5,6
IMoaroroBka K KOHTPOJIBEHOH paboTte 4 OCH 1-3
JOIT 5,6
16 P2 |lexuus 15. Anarnumuueckue memoowt. Yacmmuoie 3a0auu npu onmumuszayuu XTI1. 2 11 0,2 OCH 1-3




- S 2 Koa-so Ouenounoe HNudopmanuonnoe odecneveHne
= g o = 4acoB meponpusitue | Koa-
= = E E YyeOnas neaTeJbHOCTD Ayn. | Cam. Bo Wurepu | Bune
g | =g = 6aJs10 YueOnas eT- o-
= & %‘ E B auTepatypa | pecype |pecyp
bl ChI
P4 JOIT 5
JlaboparopHast pabota 5. MemooOvl KOppensyuoHHO20 U pecpeccuorHo2o ananuza npu| 4 TK1 OCH 1-3
0bpabomke IKCNePUMEHMATIbHBIX OAHHbBIX JOII 5
KonrponbHas padorta 6 TK3 6 OCH 1-3 9P 1-5
JOI1 5
17 Jlexmust 16. Memoowvr 00HOMepHOU onmumuzayuu: OUXOmomuu, «3010mozo ceuenusay,| 2 OCH 1-3
PI2 cKanuposanus. Memoo noKoOpOUHAMHO20 «CNYCKay JOII 5
P4 >
[MoxroToBka Kk UTOrOBOM paboTe 4 TK3 OCH 1-3 9P 1-5
JOI1 5,6
18 PI3 Kondepenu-nemess 2
PJl4 3auer 4 A1 OCH 1-3 OP 1-5
JOII 5,6
39.5
Bcero no KOHTPOJILHOM TOYKe (aTTecTALMH) 2 40 60 80
3auer A1 20
OO0muii 00bemM padoThl N0 JUCHHUILINHE 72 108 100
NndopmanuonHoe obecneyeHue:
Ne OcHoBHas yuyeOHas autepatrypa (OCH) Ne (xon) | HazBanme Anpec pecypca
(ko) 3JIEKTPOHHOTO
pecypca (IP)
OCH 1 |Ymesa H.B., Moiizec O.E., Mursauna O.E., Ky3emenko E.A. Matematuueckoe | | 3P 1 DnexktponHbiil Kypce | https://stud.Ims.tpu.ru/course/view.php?id=2302
MOJICIUPOBAHIE XHUMHKO-TEXHOJIOTHIECKHX TPOIeccoB. YueOHoe nocodue.-2014.- «MogenupoBaHue
158 c. XAMUKO-
Cxema nocrymna: http://www.lib.tpu.ru/fulltext2/m/2014/m366.pdf TEXHOJIOTHYECKUX
MIPOIIECCOBY
OCH 2 |Kpasuos A.B., Ymesa H.B., Ky3smenko E.A., ®énopo A.®. Marematudeckoe | |OP 2 DJeKTPOHHO- https://e.lanbook.com/
MOJICTUPOBAHUE XUMHUKO-TEXHOJOTHIECKUX MIPOIIECCOB. JlabopaTopHsIii OoubImoTevHas
npaktukyM. Yacts 1. Tomck. 2013. — 136 c. cuctema «JIanp»
Cxema gocryna: http://www.lib.tpu.ru/fulltext2/m/2013/m266.pdf
OCH 3 |T'ymepoe A.H., Banees A.H u ap. Maremarn4eckoe MOACIHPOBaHHE XUMHKO-| |DP 3 DJIeKTPOHHO- https://urait.ru/
TEXHOJIOTHYECKUX MPOIIeCcCOB. Yuebnoe mocodue.— Jlans, 2014 .— 176 c. onobImoTeyHas
Cxema nocryma: http://e.lanbook.com/books/element.php?pll_id=41014 cucrema «fOpaim»



http://www.lib.tpu.ru/fulltext2/m/2014/m366.pdf
https://stud.lms.tpu.ru/course/view.php?id=2302
http://www.lib.tpu.ru/fulltext2/m/2013/m266.pdf
https://e.lanbook.com/
http://e.lanbook.com/books/element.php?pl1_id=41014
https://urait.ru/

6ubnuoreka

eLIBRARY.RU
BP5 DNEeKTPOHHO- http://www.studentlibrary.ru/
6ubnroTeyHas
cucTeMa
«KoHcynpTaHT
CTyAEHTa
Ne JononuurensHasn yueduas qurepartypa (1OIT) Ne (ko) | Bugeopecypesl Appec pecypca
(xom) (BP)
JIOIT | [Moiizec O.E., E. A. Kysemenko. Yrmy6neHssiii kypc uudopmaruxu: ydeGHoe| (BP 1
rocobune [AnexTponusiii pecypc]; HaupoHanbHbii uccnenoBatenbekuii ToMCKui
nmonutexundeckuit yausepcuret (TITV), — Tomck: Usn-o TITY, 2014. — 157 ¢
Cxema goctyma: http:/www.lib.tpu.ru/fulltext2/m/2014/m365.pdf
JIOTI 2 |Taptman T.H., Knmymun I.B. OCHOBBI KOMITBIOTEPHOTO MOAEIUPOBAHHA XHUMMKO-| |BP 2
TEXHOJIOTMYECKUX  TpoleccoB: YueOHoe mocobme it By30B.-M.:HKI]
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