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1. Poan AUCHHUIIIIMHBI «MO)IC.TII/IPOBZIHI/IQ XUMHKO-TCXHOJOIHYECCKHUX MMPOUHECCOB» B (l)OpMHpOBaHI/IH KOMIIeTeHInii BBIITYCKHHUKA:

Pesya CocrapJsiolHe Pe3yIbTATOB 0CBOEHHS (I€CKPUIITOPbI KOMIIETEHIHi)
Kox bTaT
KOMIIEeTeHI] HaumenoBaHue KoMIeTeHIH bt
- oceoe Kon HaumenoBanue
HUA
oon
OTIK(Y)- Brnaneer MmeToamu noucka u oOMeHa HHpOpMaIeil B KOMITBIOTEPHBIX
CeTAX, MaKeTaMH IPUKJIaJHBIX IPOrpaMM IIPU MOJECITUPOBAHNS XUMHUKO-
Brnanenune oCHOBHBIMU MeTonagm, CIoco0amMHu M CpeACTBaMHU 5.B4 TeXHOJIOTHYECKUX NPOLIECCOB
MIOJIy4EeHHUs, XPaHEHHs], IepepaboTKu HH(OpMAIK, HABBIKAMHU
OIIK(Y)-5 P 36(})/TLI c KZ)MI;H) foTep (;M KI; KpC pesICcTB OMq;HI; aBJL]I eH;IH P3 OIIK(Y)- | YMeeT BHIONHATh 06paboTKy pe3yabTaToOB MOACIUPOBAHNS C
urbopMarmeii 5.4 MIPUMEHEHHUEM ITPUKIAIHBIX KOMIIBIOTEPHBIX IIPOrpaMM
OIIK(Y)- 3HaeT OCHOBHBIC METO/IBI OTYICHNUS, XPaHSHHS U TIepepaboTKH
5.34 rHpOpPMAUHU IPH MoaerupoBaHuu X 11
['0TOBHOCTH TPUMEHATH AHATUTHYECKHME ¥ YUCIICHHBIE METO/IBI Burazeer anropuTMamMy YMCICHHBIX METO/I0B, HABBIKAMH
PellIeHyst IOCTABICHHBIX 3a/[a4, HCTIOIb30BaTh COBPEMEHHBIE TIK(Y)-2.B2 NPOrpaMMHUPOBAHHA 1 CAMOCTOATENBHOTO BEINOTHEHNS KOMIIBIOTEPHBIX
UH(OPMAMOHHBIE TEXHOJIOTUH, IPOBOAUTE 0OPabOTKY pacyeToB NpH MOJECTMPOBAHNH, U ONTUMH3ALNH 00BEKTOB XUMHIECKON
HH(MOPMAIIHH C UCTIONB30BAHUEM TIPUKJIAIHBIX TIPOTPAMMHBIX TEXHOJIOTHH
HK(Y)-Z CpENCTB c(l)ep},] HpO(i)CCCI/IOHaHLHOI\/‘I JeATEIIbHOCTH, P3 YmMmeer TIIPUMEHATH YACJICHHBIC METO/IbI, UCII0JIb30BAaTh SA3BIKHA
HCTIOJIB30BaTh CETEBBIE KOMITHIOTEPHBIC TEXHOIOTHU 1 0a3bl HK(Y)-2.Y2 | mporpaMMHUpOBaHus U IIPUKJIAAHBIC IIPOIPAMMBI JUIS PELICHNUS
JAHHBIX B CBOCH Mpo(eCCHOHATBHOM 007acTH, MaKeThI NpO(EeCCHOHANBHBIX 3314
NPpUKIaHBIX NPOTPpAMM JUIA pacieTa TEXHOJIOTUYCCKUX TK(Y)-2.32 3HaeT OCHOBHBIE MOJEIH CTPYKTYPHI IIOTOKOB, aJITOPUTMBI YUCICHHBIX
napamMeTpoB METOA0B, METOIOJIOTHIO aHAIN3a PE3YILTATOB MOJIEIUPOBAHUSA
Bnaneer meromamu mnocTpoeHuss Maremaruudeckux wmogened XTI u
JIIK(Y)- UHTEPIPETALNU [OJYUYEHHBIX PE3YyJIbTATOB; METOJAMU MaTEMaTHYECKON
1.B6 CTaTUCTUKH Ui OOpabOTKM pe3yNbTaTOB AaKTHBHBIX W IACCHUBHBIX
SKCIEPUMEHTOB
CriocoGHOCTB IIaHMPOBATE 1 MPOBOUTH XUMUYCCKHE YMeeT IpUMeHATh METObl MATEMAaTUUECKOIO MOAEIMPOBAHUS IPU
OKCIICPUMEHTBI, IPOBOJUTE 0OPAOOTKY Pe3ysIbTaTOB ATIK(Y)- uccnenoBanuu XTI, npuMeHATb METOIbl KOPPEIALUOHHOTO U
ANK(Y)-1 | skcriepuMenTa, OIIEHMBATL NOTPENIHOCTH, IPUMEHATH METOIBI P3 1.6 PErpecCHOHHOT0 aHali3a Npu 00padOTKe HKCIIEPUMEHTANIBHBIX JJAHHBIX U
MaTeMaTHYECKOTO MOJICIINPOBAHMS U aHAIN3a TIPU METO/Ibl INIAHUPOBAHUS IKCIIEPUMEHTA
HCCIIEIOBAaHUH XUMUKO-TEXHOJIOTUUECKUX MPOLIECCOB
JIK(Y)- 3Haer METO/Ibl I0CTPOCHHS (1)I/I3I/IKO-XI/IMUI/I‘JGCKI/IX U SMIIUPUYECKUX
136 mogeneir XTII; MeToabl MaTeMaTHueCcKOil CTATUCTUKH ISt 00pabOTKH

PE3YJIbTATOB AKTUBHBIX U MACCUBHBIX OKCIIECPUMEHTOB




2. Iloka3zarTenu u METO/JbI OIICHUBAHUA

[Tnanupyemble pe3yabTaTbl 00ydeHus 110 Kon
JUCLUILINHE KOHTPOJUPYEMOil MeTo1bl OIIEHUBAHUS
HaumenoBanue pasnena QuCHUILIMHBL
KOMIIETCHIINU (OLIEHOUYHBIE MEPOIIPUSTHSL)
Kon Haumenosanue
(vt ee 4acTH)
Pazgen 1. Meroponoruyeckue OCHOBBI
MOCTPOCHHUSI MATEMAaTHIECKUX MOJIeIeH
MPOLIECCOB XMMUYECKOH TEXHOJIOTUH;
Pasnen 2. Kunernueckue mopenu xumuueckux | CamocrosarenbHas paborta
peakiuit KonTponbhas pabora 1, 2
Pa3nen 3. MonenupoBaHue CTpyKTypbl 3amura oT4eTa Mo J1ab0paToOpHBIM
OCBOHTH METOJIBI TTOCTPOSHUS JIBHKYIIIETOCS ITOTOKA paboram
PJI1. MaTeMaTHYECKUX MOJIeTICH XUMHUKO- AIK(Y)-1 Pazgen 4 MogenupoBanne romorennsix | Pedepar
TEXHOJIOTHYECKUX TPOLIECCOB XUMHUYECKHUX pEaKTOpPOB Tecr
Pa3nen 5 Mogenu TeIIoBbIX U MaccoOOMEHHbIX | CaMOKOHTPOJIB MO JIEKIUAM
MIPOIIECCOB 31, UA32
Pazgen 6 Crartuctudeckue Mmojnenu Ha 0ase
MACCUBHOTO ¥ aKTUBHOTO 3KCIIEPUMEHTA
Pa3nen 7 Ctatuctuyeckue MOJIeIn
ONITUMAJIbHOM 00J1aCTH HCCIIeI0OBAHNUS
Paznea 2. KuHernueckne MOAEIN XUMHUYECKUX
peakuit
Pasnen 3. MonenupoBaHue CTpYKTYphbI
JBIKYIIErocs MOTOKa
CaMoCTOSITENNEHO BBITIOTTHSATH 3amuTa oT4eTa 1Mo JJabopaTOPHBIM
OIIK(Y)-5 Pasnen 4 MogenupoBaHue TOMOTCHHBIX
PJI2. | xkomMObIOTEpHBIE pacuersl npu paboram
ITK(Y)-2 XUMHUYECKHX PEaKTOPOB
moaenupoBanun XTII CaMOKOHTPOITb TIO JIEKITHSIM
Pa3nen 5 Mojenu TEIUIOBBIX M MacCOOOMEHHBIX
MIPOLIECCOB
Paznen 6 Crarucrtuueckue Mmojenu Ha 0ase
MMACCUBHOTO U aKTUBHOT'O SKCIEPUMEHTA
OcBouTh MeTOABI 00pabOTKM W aHaNW3a
KonrponbHas padorta 2
JAHHBIX, MOJTy4YeHHBIX npu OIIK(Y)-5 Paznen 6 Craructudeckue Mojeny Ha 0aze
3amura oT4eTa 1Mo J1adopaTOPHBIM
PII3 TEOPETUYECKUX W 3KCIEPUMEHTaIbHBIX MK(Y)-2 [MACCUBHOTO Y aKTUBHOT'O SKCIEPUMEHTA paBoTam
" | uccleaoBaHUsX, METO/IbI AIK(Y)-1 Paszpnen 7 CraTuctuueckue MOaenu
N CaMOKOHTPOITb TI0 JICKITHSIM
KOPPEISIIIHOHHOTO ¥ PErpecCHOHHOTO ONITUMAJILHOM 00J1aCTH HCCIIEI0OBAHUS
aHaJm3a
P-4 | OcBonth MeTOABl TJIAHUPOBAHUSA | JIIK(Y)-1 Pa3nen 6 Cratuctudeckue Mozenu Ha Oase KonrtponpHas pabora 2




OINITUMH3AIIMH SKCIICPUMCHTA MaCCUBHOI'O U aKTUBHOI'O SKCIICPUMCHTA 3aIHI/ITa OT4YCTAa I10 na6opaTopHmM

Pa3znen 7 CtaTuCTHYCCKHE MOICITH pabotam
ONITUMAJILHOM 00J1aCTH HCCIIEIOBaHUS CaMOKOHTPOJIb MO JIEKLIUSIM
Pasznen 8 Meroas! ontumusanuu X 1T 132
Paznen 2. Kunetmdeckne MOJenn XUMHUYIECKHX
peakuuii
Paznen 4 MogenupoBaHue TOMOTEHHBIX
3ammTa oT4eTa 1Mo JIabopaTOPHBIM
OcBoutb METOJI0JIOTHI0 aHanm3a XUMHUYECKHUX PEaKTOpPOB
pabotam
PI-5 | pe3ynbTaToB MOIENMPOBAHUS XUMHKO- AIIK(Y)-1 Pa3gen S Moaenu TenaoBeIX 1 MacCOOOMEHHBIX
CaMOKOHTPOITb TI0 JICKIIHSIM
TEXHOJOTHYECKUX MPOIECCOB MIPOIIECCOB

Pasnen 6 Craructhueckue MoIeiIu Ha 0Oase
MACCHBHOTO U aKTUBHOT'O 3KCIIEPUMEHTA

3. IlIkaJja oueHuBaAHUSA
[lopsiox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS Pe3yabTaTOB 00ydyeHUs B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (CHucrema OlleHHBaHUSA)» (B AEUCTBYIOLIEH pelakium).
Hcnonp3yercss OalabHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3y/lbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHAAM
yueOHoil nesrenbHocTH (M3ydeHue nucuuminH, YHWPC, HUPC, kypcoBoe NpOeKTHUpOBaHME, MPAKTHKH) OINpenensercs cymMMoill OaiioB IO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOM arTecTanuy (UTOroBast peTHHroBas oleHka - MakcumyMm 100 OamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOINOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIECTO KOHTPOJIA U HpOMGX(YTOqHOﬁ arTecraliuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia Jjsd OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYHICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE
3aJaHus Tpall"ll“OHHOﬁ OIlCHKe Ol'lpe[le.ﬂe““e OHeHKH

90%+100% «OTnuuHO» OTnnyHOE MOHMMAHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE OINBITOM MPAaKTHYECKOH 1€ TeIbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJUYECTBOM 0AJIIOB, OJIM3KUM K MAKCHMAITEHOMY

70% - 89% «Xoporioy» JlocTaTouHO MOJIHOE TOHUMaHUE MPEAMETa, XOPOIITNe 3HAHMSI, YMEHUSI U OTIBIT MPAKTUIECKOU e TENHHOCTH, HEOOXOIUMBbIEC PE3YIbTAThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJIEHBIM KOJIUYECTBOM OalioB

55% - 69% «Y IOBIL» [Tpuemiemoe MOHUMaHKE IPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS H OTIBIT IPAKTUIECKOI NesITeTbHOCTH, HEOOXOANMEBIE PEe3yIbTaThI
00y4eHus chopMHUpPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB

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




[IIxana 7151 OLICHOYHBIX MEPONPUATHUH 3a4eTa

Crenenn
a
c()opMHPOBAHHOCTH Bau COOTBeTCTBHe Onpeesenite onenxn
pe3yanaTOB Tpa}]l/llll/IOHHOl/l OLIeHKe
00yueHHnst
90% - 100% | 90 =+ 100 «OTnUIHO» OTnuYHOE TOHUMAHKE TIPEIMETA, BCCCTOPOHHUE 3HAHUS, OTJIMYHBIC YMCHUS U BIAJICHHUE OMBITOM MPAKTUYCCKOM NCTEIbHOCTH,
HEO0XOIUMBIC PE3yNbTaThl 00yUeHUs C(HOPMUPOBAHBI, UX KAYECTBO OIICHECHO KOJUYCCTBOM 0AJIIOB, OJTM3KUM K MAKCHMATBHOMY
70% + 89% 70 =+ 89 «XOpOoIIO» 0CTAaTOYHO ITOJIHOE ITIOHUMAaHHUE IIPEAMETa, XOPOIIUE 3HAHUSA, YMEHUS U OILIT IPAKTUYECKON AeATEIbHOCTH, HEOOXOAUMEbIE
2 & &
pe3yabTaThl 00yueHHs CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MHHUMAJIBHBIM KOJIMYECTBOM 0aJLIOB
55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe MOHUMaHNE IPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHHS, YMECHUS U ONBIT IPAKTHIECKOH AEATEIHHOCTH, HEOOXOIMMbIE
pe3ynpTaTel 00ydeHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHCHO MHHAMAIIEHBIM KOJTMIECTBOM OalioB
55% + 100% 55+100 «3a4TEeHO» PesynpraTel 00y4eHNs COOTBETCTBYIOT MUHAMAIBHO JOCTATOYHBIM TPEOOBAHUSIM
p

0% + 54%

0+54

«Heymosi.y/
«He 3auTeno»

PeSyJ’ILTaTBI 06yquI/m HE COOTBCTCTBYIOT MUHUMAJIbBHO JOCTATOYHBIM Tpe6OBaHI/I$[M

4. TlepeyeHb TUNOBBIX 3a1aHUI

OneHoYHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH
1. CaMOKOHTPOJIb N0 JIeKIUAM 1. HazoBute 1Ba OCHOBHBIX BHJIa MAaTEMATUYECKUX MOJAENEH
(TecTsl mocine Kaxxaou 2. IlpuBenuTe TUNOBBIE THUAPOJMHAMHYECKHE MOJIEIH
JIEKITIH ) 3. CdopmynupyiiTe 3aKOH JCHCTBYIONUX MacC
4. Ha3oBuTe OCHOBHBIE 3TAllbl CTATUCTUYECKOI'O aHAJIN3a YPAaBHEHUs pErpeccuu
2. CamocrosiTesibHasi padoTa 1.  3amucaTh KHHETHYECKYIO MOJI€]b XUMUYECKON peakIuu (peaKkius AaHa)
3. Konrtpoabsnas padora 1 BapuanT Ounera:
1. IToHsaTre MaTeMaTHYECKOTO MOACIIUPOBAHUA U MOJCIIN.
2. lanpoanaaMudeckue- ssueeyHas U AUQPy3HOHHBIE MOJIEIN
3. 3anucaTh MaTeMaTHYECKYIO MOJIENb peakTopa Ui peakiuu: (peakuus gaHa)
4, KonTtpoabHnas pa6ora 2 [Ipumep Ounera
1. CyTb METOJI0B KOPPEJISLMOHHOTO U PErPECCHOHHOTO aHAINU30B.
2. Ha Bexomnoit mapamerp XTI BiusroT geThipe (akTopa :
C(x)=12-1,6 X%
T (X2)= 8—14c.
T (x3) =420 - 520 K
v (X4)= 0,06 — 0,14 M*/c




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

[Moctpouth npoOHy perunky oT [IDD B HaTypalbHBIX M KOJMPOBAHHBIX IEPEMEHHBIX, BBIYUCIIUTH
kod¢hdunmenTsl perpeccun. s pacdera ko3 HUIIMEHTOB B3STh IPOU3BOIBHBIC 3HAUCHUS Y, 3aMUCaTh
ypaBHEHHE PErPECCHH.

Pedepar

TemaTuka npe3eHTANMM:
MaremaTtuueckoe MOJEIUPOBAHUE B XUMHUUECKON TEXHOJIOTUU
MareMaTHuecKoe MOJICIIMPOBAHUE B HE(PTEXUMHUH
MatemaTnueckoe MOJEIUPOBAHUE B OMOTEXHOJIOTHUHI
HcTopust MaTeMaTHyeCKOTr0 MOJECINPOBAHUS
Pecypcocbepexenue u pecypcodpPeKTUBHOCTh B XUMUYECKOU MTPOMBIIIJICHHOCTH
XUMHUYECKUE PEaKTOPHI B He(TenepepadoTKe U HehTeXUMHUH
HoBsie HanpaBiieHus: B MAaTEMaTUYECKOM MOJIEIIMPOBAHUH XMMHUKO-TEXHOJIOTHYECKIX MPOIIECCOB
O6paboTka SKCIEPUMEHTA U CTATUCTUYECKOE MOICIMPOBAHNE B XUMUYECKON TEXHOJIOTHUN
MonenupoBaHue MPOIeCCOB PEKTU(PUKALUU U CTA0MIN3AIMHA HEPTSIHOTO CHIPhS
9. Tembl N0 BHIOOPY CTY/IEHTA

NGO~ wWNE

Tect

BapuaHThI BONIPOCOB:

Io cnocoOy opranu3zauuu nporecca XMMHYECKHE PEAKTOPBI MOAPA3AeII0T Ha:
CTallMOHAPHBIC U HECTALITMOHAPHBIC

TNEPUOIUYECKHE, HETIPEPBIBHEIE, ITOJYIIEPHOINYECKHIE

pPEeakTOphl CMEIIEHUS U PEAKTOPBI BEITECHEHUS

[porecc TermiooOMeHa B TerooOMeHHHUKeE "Tpy0Oa B TpyOe" MOXKHO OIUcaTh MOJACIBIO :
MOJIENbI0 "cMelIeHue-cMeleHue"

MOJENBI0 " BEITECHEHUE-BLITECHEHUE"

SYCCIHOU MOJICIIBIO

3ammTa J200paTOpHON
padoThI

MojaeanpoBanne KWHETHKH FTOMOT€HHBIX XUMHYECKUX pPeaKkuuid
Bormpocstr:
1. Yto Takoe MonenupoBaHue?
2. CdopmynupyiitTe 3aKOH ASHCTBYIOIINX MAcC /I TOMOTEHHOM U T€TepOreHHON
XMMHYECKON PEaKIuu.
3. 3anummuTe KUHETUYECKYI0 MOJIEINb IS CIeIYIOIIeH XUMHUYEeCKON peakinu (peakius 1aHa)
MojaespoBaHie TOMOT€eHHbBIX XHMHYECKUX PEAKTOPOB
Bormpocstr:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. 3anumuTe OCHOBHBIE TUIOBBIE THAPOAMHAMHYECKHIE MOJICIH.
2. C yero mpucTymnaeTe K pa3padoTKe MOJETH XUMHUECKOTO PeakTopa
3. 3anummure MOJIeIN PeakTOPOB MI€aIbHOr0 CMEIICHHUs! (MJIH IPYToro) B 00IIeM BUE
4. 3anummuTe TEIIOBOE YpaBHEHHE XMMHUUECKOT0 peakTopa onpeneneHnoro tuna (PUC,
PUB u T.1.)
5. 3anuimmTe MOJENb peakTopa JJid peakiuu (Peakius 1aHa)
MeToabl KOPPEISIHUOHHOTO U PErPECCHOHHOT0 AHAJIN30B NMPHU 00padoTKe IKCIEPUMEHTAIBHBIX JTAHHbIX
1. Ha deMm OCHOBaHO MOCTPOEHHUE CTATUCTUYECKUX MOJIEIeH
2. B yeMm cyTh METOOB KOPPEISAIHMOHHOTO M PETPECCHOHHOTO aHAIIN30B
3. Kakoit meTop nexxuT B OCHOBE pacueTa K03(pPHUIIMEHTOB perpeccuu
4. OcCHOBHBIE ATaIbl CTATUCTUYECKOTO aHATM3a PE3yIbTaTOB
M T.J.
na31 BeiBecTH ypaBHEHHE CKOPOCTH I'€TEPOr€HHOM XMMUYECKOM pEeaKIuu )i TaHHOI'O0 MEXaHnu3Ma
peaKkuuu OJTHUM U3 METOJI0B (BapUaHTHI JaHbI)
[Tpumep: [lonyunTs ypaBHEHHE CKOPOCTH PEAKIIMN KPEKHMHTa METOJOM CTAllHOHAPHBIX KOHIIEHTPALIUN:
k1
1.C4H10 + z<—>zC4H10
k2
2. ZC4H10 <—>ZC2H4 + C2H6
k
3.2C,H,—3 57+ C_H
2 2 4
C4H10 ——>C2H4 + C2H6
na3 2 1. Ha BbIxonHOl mapaMerp Y BIUSIIOT GaKTOPBI:

X

(T)=290 —350K

XZ(P):lo—SOa

x3(u):1—1.6%

OnpenennTts UHTEPBAJ BApbUPOBaHHS ()aKTOPOB U OCHOBHOW YPOBEHB.
IMoctpouts Matpuiy ranupoBanus [1PD B HATypanbHBIX U KOAUPOBAHHBIX 3HAUECHUSIX
2. Ha npouecc BAUSIOT NATh (PaKTOPOB:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

X;—T=100-180°C
X,—P=12-16a
X3-C;=0,2-0,4 mons/n
X4 —Cy,=0,6 — 1,0 monn/1

Xs-1=20-30c.
Ioctponts ApobHYIo pemmiky ot 11D 2°2 B HaTypanbHBIX ¥ KOAUPOBAHHEIX CIMHHMIAX.
3. Onpeneaurs KO3 (PUIHEHTHI B YDPABHEHHH PerpecCHy M MPOBEPUTH HX HA 3HAYUMOCTh
N Xo X1 X2 X3 Y1 Y2
1 25 2.45
2 4.7 4.73
3 8.2 8.23
4 9.8 10.2
5 12.2 12.4
6 5.8 5.84
7 6.4 5.9
8 8.7 8.76
2
S2 un =0,2072
4, Ha Bbixoanoii mapamerp XTII Bausior aABa ¢pakropa:
t(x;)=8-18¢c

C (X)) = 32— 40 %

3amucaTh MaTpuny IJIaHUPOBaHUA B HATYPAJIbHBIX U KOAUPOBAHHBIX IEPEMCHHBIX,

a) MPOBEPHUTH JUCIIEPCHIO HA OJTHOPOIHOCTD

b) BBIYHCIUTD QMCIIEPCHIO BOCIIPOU3BOAMMOCTH (S?Bocmp.)
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

3anncaTh ypaBHEHHE PErPECCHU B 00IIEM BHE

5. [MocTpouTts MaTpuIly poTaTabeabHOrO IIAHUPOBAHUS 2-TO MOPSIKA B HATYPAJIbHBIX M KOJUPOBAHHBIX €IMHHULAX,
€CIIM Ha IpolLiece BIUSIOT TpH (akTopa:

T (x;) =700 - 780 K

MOJlb

C(X)=06-12
J

P(xs)=14-20a




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

a=1,682 3anmcats ypaBHEHHE PErpeccui B 00IIeM BUC.

6. [TocTpouTh MaTpHIly MCXOJHOIO CHMIUIEKCA M CHeNIaTh IIar B HANpaBleHHM ONTHMyMa (MHHHMYyMa), €cid Ha
MIPOLIECC BIMSIOT (HaKTOPHI:

T(x;) = 50-70 °C.

T (X)=14-26¢

C(x3) = 20 -42%

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

KO,Z[I/IpOBaHHBIe 3HAYCHUA:

0,5 0,289 0,204

-0,5 0,289 0,204

0 -0,578 0,204

0 0 -0,612

10.

3auer

Bomnpocs! Ha 3a4eT:

[TonsTHEe KMOEPHETUKHU

OCHOBHBIE METOJIBI MOJICTTUPOBAHUS: (PU3NUECKOE, MATEMATHIECKOE

Buasl Mmozeneit (1eTepMUHUPOBAHHEIE, CTATUCTHYECKHE).

OMIOUPUYECKUN U CTPYKTYPHBII MOAXO0/IbI

MogenupoBaHre KHHETHKH TOMOTEHHBIX XUMUYECKUAX PEaKIIHi

MonenupoBaHie KUHETHKH FeTEPOreHHBIX XUMHUECKUX peakuuii. Meton JIanrmropa
Merton rpagos

Metoa cTalMOHAPHBIX KOHIIEHTPALUi

I'mppoarHaMu4ecKkrne MOAEIIN:

- U1€aJIbHOT0 CMEIICHUS

- UICaJTHLHOTO BBITECHEHUS

- T Py3nOHHbIE

- sT9eeyHast

10.  Knaccuduxkaius peakTopoB

11.  MaremaTrndeckue MOJEIIM TOMOT€HHBIX H30TEPMUIECKUAX PEAKTOPOB:

UACATBHOTO CMEIICHUS, MACAIBHOTO BBITECHEHMS; C YYETOM MPOAOIBHOTO U  PaJHaIbHOTO
NepeMEIINBaHMs; KacKa/la peakTOpPOB

CoNo~LNE




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

12. MaremaTnueckue MOJIeIH TeIJIO0OMEHHBIX aIllaparos :
CwMmerieHue-cMenieHue, BriTecnenne-BeiTecHeHne, CMelIeHHe-BhITECHEHUE
13. Maremarndeckue MOJENIN XUMHUYECKUX PEAKTOPOB C yUETOM IepeHoca TeIia
14. MopenupoBaHue  MacCOOOMEHHBIX  IIPOLIECCOB. MogenupoBanie  MPOTHBOTOYHOTO
a/IcOpOLIMOHHOT O anmnapara
15.  TlonsTHE reHepaIbHON COBOKYIMHOCTH, BEIOOPKU. 3aKOHBI paclpeeICHUs CIIydaifHON BEIMYUHEI
16.  Maremarndeckoe oxuJaHKUe, AUCHIEPCHUs], KOAPOHULIMEHT KOPPENIALUU U UX OLIEHKH.
17. [TaccuBHBIN 3KCIIEpUMEHT. MeTo KOPPEISIUUOHHOTO aHAIN3A.
18.  Perpeccuonnslii ananu3. Pacuer koo puuneHToB A ciydast TMHEHHOW perpeccuy.
19. Merox HaMMEHBIINX KBAJIPATOB
20.  Tlapabonuueckas perpeccus. PacyeT ko3 HUIIMEHTOB
21.  AxruBHBIH 3kcriepuMeHT. CyTh TOJTHOTO (paKTOpHOTO SKcnepuMenTa. VIHTepBan BapbUpOBaHUS,
YPOBHHU (haKTOPOB, OCHOBHOH YPOBEHb.
22.  AxrtuBHBIH OSKcnepuMeHT. CBOWCTBA MAaTpHIbl IUIAHHUPOBAHUSA, pacdeT Kod(PPUIMEHTOB
perpeccuu B [1DD
23.  Craructuyeckuid aHanu3 ypaBHeHHs perpeccun B [IDOD  (mpoBepka naucnepcuu Ha
OJTHOPOJHOCTH, KO3(PPHUIIMEHTOB Ha 3HAYMMOCTb, MOJIENT Ha a/IeKBaTHOCTD)
24.  JlpoOHBIN (aKTOPHBIN SKCIIEPUMEHT
25.  IInanupoBaHue 2-0ro nopsaka:
- IIEHTPAJIFHOE OPTOTOHAIHHOE KOMIIO3UIIMOHHOE TUIAHMPOBAHKE; - pOTaTabeIbHOE TUIAHUPOBAHUE 2-TO
nopsiKa.
26.  CHUMIUIEKCHBI METOJ IUTAHUPOBAHUS ¥ OTITUMH3AIINN
27. Merton ontumuianuu bokca-Yuicona
28.  OcCHOBHBIE OTIpEIEIICHUS ¥ TOCTAaHOBKA 3a/1a4X OTITUMH3AIIHH.
29.  3apgauva 00 onTHMaJbHOHM TemmepaType oOpaTuMON XMMUYECKOH peaKkIuu
30. Ontumusarus PUC
31. MeToabl OTHOMEPHON ONTUMH3AINU: -
TMXOTOMHH
- CKaHUPOBAHMS

- «30JIOTOT'0 CECUCHU),
- IOKOOPAWHATHOTO CITyCKa.




5. MeToanuyecKue YKa3aHud 1o nmpoueaype on€eHuBaHusl

OueHoOYHbIE MEpPONpPUATHS

Hpoueuypa NPpoBeACHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOTHYECKHE Ykazanusi

Omnpoc B KOHIIE JICKIIUU
(CaMOKOHTPOJIb-TECTHI)

HpOBOI[I/ITCH B KOHIIC Ka)I(,HOﬁ JICKOMH B 3JICKTPOHHOM KYpPCCE. 3a BCpHBIfI OTBET HA BOIIPOCHI TECTA
CTYACHTHI ITIOJIYYarOT Oasb.

KonTponbhbie paboThl

CaMoCTOATEIPHOE HATMCAHUE OTBETOB HA TEOPETUUYECKHE BOIPOCHI U PELICHUE 3a/1a4M B 3a1aHHBII
BPEMEHHOMN ayTUTOPHBIA HHTEpBa]l BpeMeHU. KpuTepuii olleHKH — IPaBUJIBHOCTD pEIIEHUs (OLI€HUBaHUE
B 0ajutax CorjacHO peHTHHT-TUIAHY).

Tecr CamMocToATeIbHOE IPEJICTABICHUE OTBETOB HA TEOPETUUYECKUE BONPOCHl. OlleHMBaHUE-COTTIACHO PEUTHUHT -
MJIaHY TUCHUTUINHBI .
Pedepar Tema pedepara BeIOUpaAETCs CTYACHTOM M3 CIHCKA, IPEATI0KEHHOT0 NpenoaBateneM. Tpu kputepus

OIICHKH (3amuThl) pedepaTa: MOTHOTA PACKPHITHS TEMBI, aBTOPCKOM TOIXOJ B MPEACTABICHUN MaTepralia
u opopmiienue (coorsercteue 'OCT).

3amuTa 1ab0paTopHO
paboThl

[TpoBoUTCS B BUAEC MHANBUIYAIBHOTO cOOECEIOBAaHHS ITOCIIE BHITIOTHEHHUS U MIPEICTABICHHS OTYETA 10
nabopaTopHoil pabote. 3amura NpeCTaBIseT OTBETHl Ha BOIPOCHI, CBI3aHHBIE C METOUKON IPOBEICHUS
1abopaTopHOM paboThI, aHATU30M U 00PaOOTKOI MMOTYUEHHBIX PE3YJIbTATOB. 3a BHIITIOJHEHUE U 3aILUTY
7a00paTOPHOI PadOTHI CTYCHTHI TOIYUYAIOT OaUTbI (KOJIMYECTBO OAIOB YKa3aHO B PEHTHUHT-TIAHE
JIMCHUATITAHBI).

Na31 CryneHTaM npezsiaraeTcsi peiuTh 3a/1a4y A1 MHIUBUAYaJIbHOTO BapuaHTa. 32 BEPHOE pPelleHHE 3aJaHHs
HAYUCIIAIOTCS 0aUThl (KOJTMYECTBO OAJUIOB YKa3aHO B PEUTHHT-TUTAHE TUCIUILIIMHEI).

N3 2 CryneHTaM npezaraeTcst pemuTh 6 3a1a4. 3a BEpHOE pellleHHe 3aJaHHs HAaUUCIISI0TCs Oaslibl
(xonmm4ecTBO OAJUIOB YKa3aHO B PEHTUHT-TUIAHE JUCLMILINHBI).

3auer OreHka KauyecTBa OCBOCHMSI JUCLUIUIMHBI TPOU3BOIUTCS MO Pe3yIbTaTaM OLEHOUYHBIX MEPOIIPHUSITUH.

OrneHOYHBIE MEPOIPUATHSI TEKYIIIETO KOHTPOJIS 1O pa3zesiaM U BUIaM yueOHOU JesITeNbHOCTH TPUBEIEHBI
B «KaseHjapHOM pelTHHT-IIJIaHE U3YYEHMS] TUCLUIUIMHBD.

[Tpu BBIOJIHEHUH BCEX 3aJHUM B 3JIEKTPOHHOM KYpC€ U MUHUMAaJIbHOM PEUTHUHTE B 55 0asIOB CTYACHT
HoJyvaeT «3a4yeT». Pe3ynbrarel 00yuyeHHs MpU TOM COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM
TpeOOBaAHUSIM.




MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUSI POCCUMCKON ®EJIEPAIIUN
DenepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKACHUE BBICIIEr0 00pa30BaHusI
«HAIOUOHAJBHBIU UCCJIEJOBATEJBCKUU TOMCKHUU NNOJUTEXHUYECKHUU YHUBEPCUTET)

KAJEHIAPHBII PEMTHHT-IUIAH JUCLHMTLIMHBI
2019/2020_yuedHblii rox

OLEHKU Jucrunnuna Jlexmmm 16 yac.
«Mooenuposanue XTIT1» TIpaxT. 3aHATHA qac.
«OTamaHO» A 90 - 100 6ammoB
J1ab. 3anaTus 16 gac.
«XOPOLIOoY B 80 — 89 6amnos | mo HanpasneHuto: 18.03.01 «Xumuueckas mexnonoausy, Bcero aya. padora 32 gac.
p C 70 —79 Gannos CPC 76 qac.
v D 65 — 69 6aytoB UTOrO 108 Jac.
«Y moBm.»
A E 55 — 64 6aytoB 3 3.e.
3auyTeHo P 55 - 100 6annoB
Heynosnersopure
YA p F 0 - 54 6ayuoB
JILHO / HE3aUTEHO
Pe3yabTaThl 00y4eHHs 10 TUCHUTIIIMHE:
IlnanupyeMble pe3y/1bTaThl 00yUeHHUS 110 TUCHUILIMHE Komnerenuu
Kon HaumeHoBaHue |
OcBOHTH METOABI OCTPOEHHST MaTEMATHYECKUX MOZIeTIel XUMHUKO-TEXHOJIOTHIECKIX
P/ A p A JUTK(Y)-1
MIPOLIECCOB
OIIK(Y)-5
PI2. CaMOCTOATENBHO BBINOJIHATL KOMIIBIOTEPHBIE pacueThl pu Moaenupoanun XTI M[K(Y)-2
JTIK(Y)-1
OcBouts MeTO/ABI 00pabOTKM M aHAIW3a JaHHBIX, MOJYYEHHBIX NPH TEOPETUYECKUX H OIIK(Y)-5
PI3. 3KCIIEPUMEHTAIbHBIX HCCIIECI0BAaHUAX, METOAbl KOPPEISLUOHHOIO U PErpecCUOHHOIO MK(Y)-2
aHaJn3a JTIK(Y)-1
P14 OcBOHUTb METO/IbI IJIAHUPOBAHUS U ONITUMHU3ALUHU SKCIEPUMEHTA JTIK(Y)-1
OCBOHTH METO/OJIOTHIO aHAIN3a PE3YJILTATOB MOJEIMPOBAHUS XMMHUKO-TEXHOJIOTHUECKHX
P/I5 A pesy JICIHP JIIK(Y)-1
IIPOIIECCOB
OueHoYHbIe MEPONPUSITHS:
JJist AucuMIUIMH ¢ POPMOI KOHTPOJIS - IK3aMeH JlonoJHuTe IbHBIE HAJLIIbI
OueHoYHbIE MEPONTPUATHS Koa-Bo Banasl Y4yeOHasi 1eATEILHOCTD / Koua- Banast
OllCHOYHbIe MePONPHUATHSA BO




Texkymmii KOHTPOJIb: 80 Texkymmii KOHTPOJIb:
1 [Tocemenue jekuuii (pabora Ha JEKUUIX) 16 2
TK1 BeimonHenue 1 3amuTa 1adopaTopHOi paboTh 5(2+6x4) 26
TK2 CamocrositensHas paboTa 1 4
TK3 Konrponbnas pabora 1 1 6
TK3 KonrponsHas pabota 2 1 6
TK4 Pegepar 1 8
TK5 na31 1 5
TK6 A3 2 1 6
TK7 Tecr 1 3
TKS8 CaMOKOHTPOJIb 1O JIEKIUSIM 14
IIpomeskyTouHas aTTecTanms:
I1A1 3a4er | 1 20
HUTOT'O 100 HUTOT'O 5
-2 2 Koa-so Ouenonoe Hudopmannonnoe oGecneyenune
= S o = 4acoB meponpusitue | Koa-
3 Aara | g Z = Aya. | Cam. BO Buneo
= |Havama | 5 £ 2 YyeOHas 1eATEIbLHOCTD HNurtepn
B g5 0aJu10 YueOnast -
K | mememt &3 = B JAuTepaTypa €T" | pecyp
S = pecypesi|
1 2 3 4 5 6 7 8 9 10 11
1 Jlekiust 1. Ocnosuvie onpedenenus memooda mooderuposanus. Ilooxoovr k| 2 I 0,2 OCH 1-3 QP 1-5
ROCPOEHUTIO MAMEMAMUYeCKUx Mooeetl. JOII 5
Pl |JTabopatopuas pabora ! Hucmpykmaowc no Th. Hccredosanue 3asucumocmul| 2 TK1 2 OCH 1,2 9P 1-5
PI2 |xoncmanmer ckopocmu om memnepamypbi JOIT 4
CaMOKOHTPOJIb M0 JIEKLUAM 4 TK8 2 OCH 1-3 9P 1-5
JOIT 5
2 Jlektmst 2 Mooerupoganue KuHemuKu 20MO2eHHbIX Xumuueckux peaxyuil.| 2 I1 0,2 OCH 1-3 9P 1-5
Pl |Mooeruposanue kunemuku 2emepo2eHHbIX XUMUYECKUX PeaKyull JOIT 5
P12
PA5 |CamoxoHTpOIB TO JIEKIUAM 2 TKS8 2 OCH 1-3 9P 1-5
JOIT 5
3 PA1 [lexumsa 3. Tunogvie mamemamuueckue mooeau CmMpyKmypvl nOmoxog 6| 2 I 0,2 OCH 1-3 3P 1-5
P2 |annapamax JOII 5
PS5 |Mamemamuueckoe  molenupogaHue  20MOLEHHBIX  U30MEPMUHECKUX




-2 2 Koa-so Oueronoe HudopmauunonHoe odecrieyenue
= S = 4acoB meponpusitue | Kou-
2 Aara 2 = = Ayn. | Cam. BO Buzaeo
5 | Havyana | & 5= YueOHast 1eITeJIbLHOCTh GaLo Vued HUntepH .
= | menenn | 5 I 5 eonan er-
&g E B JiMTepaTypa pecypenI pecyp
Chbl
XumMuueckux peaxmopos
JlabopatopHas pabota 2. Moodenuposanue KUHEMUKU 20MOSEHHBIX 2 TK1 6 OCH 1,2 QP 1-5
XuMuyeckux peaxyuil JOIT 4
CaMOKOHTPOITb TIO JIEKITUSM 2 TKS 1 OCH 1-3 OP 1-5
JOIT 5
IMoxroroBka k JaboparopHoii padote u 3amute JIP 2 OCH 1-3 OP 1-5
JOIT 5
Breimonnenne N/31 6 TKS 5 OP 1-5
Jlextmst 4 Mamemamuueckoe moodenuposanue meniooomennvix annapamos| 2 I1 0,2 OCH 1-3 9P 1-5
U MACCOOOMEHHBIX NPOYECco8 JOIT 5
P/l
P/12 |CaMOKOHTPOIB O JEKIHSIM 2 TKS 1 OCH 1-3 9P 1-5
PI5 JOIT 5
CamocrosiTenbHas padoTa TK2 4 OCH 1-3
JOIT 5
Jlekiust 5. DxcnepumenmanvHo-cmamucmuyeckue memoovl nocmpoenus| 2 I 0,2 OCH 1-3 QP 1-5
Pl Mamemamuueckux mooeneil. JIOII 5,6
P2 Memoovl KOppenayuoHHo20 U pespecCUOHHO020 aHaiu3a npu obpabomre|
P15 OQHHBIX XUMUYECKO20 IKCNEPUMEHMA.
Jlaboparopnas pabota 2 Mooerupoganue KuUHeMUKU 20MO2EHHBIX 2 TK1 OCH 1-3 9P 1-5
Xumuueckux peaxyuil J10IT1 4,5
[MoaroroBka k naboparopHoii padote u 3amure JIP 2 OCH 1-3 9P 1-5
JOIT1 4,5
Jexuuss 6 Axmuenuviti  dKCnepuMenm. Memoowr  naanuposanus| 2 I1 0,2 OCH 1,3 9P 1-5
PI1 |oxcnepumenma. Cmamucmuyeckuii ananus ypasHeHus pecpeccuu HOII 5,6
P12 |BeimonHeHne MEpONpHATHH B paMKaxX CaMOCTOSITENILHOM pabOThI CTy/IEHTA! 2 2 OCH 1 3P 1-5
PI5 |moxaroroBka k mabopatopHoi pabore u 3ammre JIP
Iloaroroska pedepara 6 TK4 8 9P 1-5
Jektmss 7. Cumniexcuviti memoO niaHupoganus u onmumuzayuu.| 2 I1 0,2 OCH 1-3 9P 1-5
POl |lInanuposanue emopozo nopsioka JOIT 1,2
P12 |Jlaboparopuas pabora 3 Mooerupoganue 20mMO2eHHBIX —Xumuyeckux| 2 TK1 OCH3 3P 1-5
PI5 eaKkmopoe JIOIT 1,2
[ToaroroBka k JlaboparopHoii padote u 3amute JIP 2 OCH3 3P 1-5




-2 2 Koa-so Oueronoe HudopmauunonHoe odecrieyenue
% | Jara |5 = E 4acoB meponpusitue | Kou-
3 2 = Z Ayn. | Cam. BO Bujaeo
= |Havama | 5 § 3 YueOHast 1eITeJIbLHOCTh HWurepn
&) 225 6aJL10 YueOnasn -
T |mexean | 3 Z 3 B JuTeparypa " Ipec
~g = partyp pecypeb pecyp
ChI
JOIT 1,2
Tecr 2 TK7 3 OCH 1-3 3P 1-5
JOII 5
IoxroroBka pedepara 4 TK4 OP 1-5
8 Jlexmms 8. Memoowr onmumuzayuu XTI OcHosHvle nowamus u onpedenenus| 2 I1 0,2 OCH 1-3 9P 1-5
ONMUMUZAYUU. JOII 1,2
PI1
P2 Memoo kpymoeo eocxoocoenuss no nogepxHocmu omkauxka (bokca-
Yuncona).
JlabopatopHas paboTa 3 Mooenuposanue 20MO2eHHBIX XUMUYECKUX 2 TK1 OCH 1-3
eaKxmopos JOII 4,5
9 Pl |Koudepenu-nemens 1
P12 |KoutposbpHas pabora 1 8 TK3 6 OCH 1-3 9P 1-5
PJI5 JOIT 2
Bcero mo KOHTPOJILHON TOYKe (aTTecTanmuu) 1 32 60 40.5
10
Jlaboparopnas pabota 4. Moodenuposanue mennoobmennvix annapamos g| 4 6 OCH 1,2 9P 1-5
P2 |cmayuonapnom pesxcume JIOIT 1,2
PA3 |CaMOKOHTpPOIIB 10 JEKLIHUSIM 2 TKS 2 OCH 3 9P 1-5
[ToaroroBka k maboparopHoit padore u 3amure JIP 2 OCH 1,2
JOI 1,2
11 P/I1 |CaMOKOHTPOJIb O JIEKLUAM 2 TKS8 2 OCH 3 9P 1-5
P2
P14 |IloxroroBka k abopaTopHo# pabore u 3amure JIP 2 OCH 1,2 3P 1-5
JOIT 1,2
12 CaMOKOHTPOJIb TI0 JIEKIUSIM 2 TKS 1 OCH 1-3
PA1
P2 JOI1 5,6
JlabopatopHast pabota 4. Modenuposanue menio0OMeHHbIX ANNAPATNOS 6 4 TK1 OCH 1-3
P14
CMAYUOHAPHOM pedcume HOII 5,6
Ioaroroka k ylaboparopHoii padote u 3amute JIP 2 OCH 1,2 3P 1-5
JOIT 1,2
13 Jlexnmst 12. CumniekcHblil Memoo NIAHUPOGAHUSL U ONMUMUAYUU 2 0,2 OCH 1-3




-2 2 Koa-so Oueronoe HudopmauunonHoe odecrieyenue
= S = 4acoB meponpusitue | Kou-
5| dara | 2 2 5 Ayn. | Cam. BO Bujeo
5 | Havyana | & 5= YueOHas 1eITeIbHOCTD GaLo Vued HUntepH .
= | wenenn | 3 g3 e er-
&g E B JiMTepaTypa pecypenI pi?l/p
PII1 JOI1 5,6
P2 |CamOKOHTPOIB O JEKIUAM 2 TKS8 1 OCH 3 9P 1-5
14 CaMOKOHTPOITb TIO JIEKITUSM 2 TKS 1 OCH 3
P12 |J/Iaboparopnas pabota 5. Memoowl kopperayuonHo2o u pecpeccuonHo2o 4 2 TK1 6 OCH 1-3
PA3  |ananusa npu obpabomke sxchepumeHmanibHbiX OAHHbIX HOII 5,6
P4 |Ma32 8 TK6 5 OCH 1-3 OP 1-5
JOI1 5,6
IMoxroroBka k JaboparopHoii padote u 3ammure JIP 2 OCH 1-3 OP 1-5
JOI1 5,6
15 P12 |CaMOKOHTPONB MO JNEKUUAM 2 TKS 1 OCH 1-3
P14 JOI1 5,6
IMoaroToBka kK KOHTPOJIBHOI padoTe 4 OCH 1-3
JOI1 5,6
16 Jlektwms 15. Ananumuueckue memodor. Yacmuvie sadauu npu onmumuszayuu| 2 IT 0,2 OCH 1-3
Pl XTI1. JOIT 5
P4 JlaGoparopnas pabota 5. Memoow KkoppeniyuonHo2o u peepeccuonnoco| 4 TK1 OCH 1-3
ananuza npu 00pabomre IKCNePUMEHMANIbHBIX OAHHbIX JOIT 5
Konrponbnas padbora 6 TK3 6 OCH 1-3 9P 1-5
JOIT 5
17 Jlekimst 16. Memoowr oonomepHotl onmumusayuu: ouxomomuu, «3onomozo| 2 OCH 1-3
P2 ceuenusy, ckanuposanus. Memoo nokoopouHamHo20 «cnyckay JOIT 5
P14 =
IToaroToBka k UTOrOBOI paboTte 4 TK3 OCH 1-3 9P 1-5
JOIT 5,6
18 PI3 Kondepenn-negens 2
P4 3auer 4 ITA1 OCH 1-3 3P 1-5
JOII 5,6
39.5
Bcero mo KOHTPOJILHOM TOUKe (aTTecTANN) 2 40 60 80
3aver ITA1 20




-2 2 Koa-so Oueronoe HudopmauunonHoe odecrieyenue
= S = 4acoB meponpusitue | Kou-
2 Aara 2 = = Ayn. | Cam. BO Buzaeo
5 | Havyana | & 5= YueOHast 1eITeJIbLHOCTh Gamt Vued HUntepH .
= | wenenn | 3 g3 0 e er-
&g E B JIMTepaTypa pecypenI pc;i)l/p
OO61mit 00beM padoTHI MO THCIUIIJIHHE 72 108 100
HNudpopmanuonHoe obecnedeHue:
No (xom) OcHoBHas yuyeOHas auteparypa (OCH) No Ha3Banmue Anpec pecypca
(x0m) |2EKTPOHHOTO
pecypca (IP)
OCH 1 |Ymesa H.B., Moiizec O.E., Mursuuna O.E., Ky3emenko E.A. Maremarudeckoe | |3OP 1 DnektponHbIi Kype | https://stud.lms.tpu.ru/course/view.php?id=2302
MOJICTIMPOBAaHNE XUMHKO-TEXHOJIOTHUECKHUX MpolieccoB. YueOHoe mocodue.-2014.- «MogenupoBanue
158 c. XUMUKO-
Cxema ngocryma: http://www.lib.tpu.ru/fulltext2/m/2014/m366.pdf TEXHOJIOTHYECKUX
IIPOIIECCOBY
OCH 2 |Kpasuos A.B., Yuiesa H.B., Ky3pmenko E.A., ®énopo A.®. Maremartudeckoe | [OP 2 | DiaekTpoHHO- https://e.lanbook.com/
MOJIETTMPOBaHNE XMMHKO-TEXHOJIOTHIECKUX MPOLIECCOB. JlabopaTopHsIit O6ubmoTeyHas
npaktukyMm. Yacte 1. Tomck. 2013. — 136 c. cuctema «JIaHp»
Cxema pgocryma: http://www.lib.tpu.ru/fulltext2/m/2013/m266.pdf
OCH 3 |T'ymepoB A.H., BaneeB A.H u np. Maremarudeckoe MOJEIUpOBaHHE XUMHKO-| [OP 3 | DiekTpoHHO- https://urait.ru/
TEXHOJIOTHYECKUX MpoIeccoB. YueOHoe nocodbue.— Jlanp, 2014 .— 176 c. OoubmuoreyHast
Cxema moctyma: http://e.lanbook.com/books/element.php?pll_id=41014 cucrema «FOpait»
OP4 |HayuHo- https://elibrary.ru/defaultx.asp
JNIEKTPOHHAS
6ubimoreka
eLIBRARY.RU
OP5 | DnekTpoHHO- http://www.studentlibrary.ru/
6ubimorevHas
cucreMa
«KoHcynbpTaHT
CTyJICHTa»
Ne JonoanutenbHas yyeOHas aureparypa (JOII) Ne Buneopecypcsl Anpec pecypca
(xon) (xon) |(BP)
JOIT 1 |Moiizec O.E., E. A. Kyspmenko. YriyOneHHbIH Kypc uHpopMaTHku: yde6Hoe | |BP 1

nocobue [DnexTpoHHbI pecypc]; HannonaneHblil uccienoBarensckuii ToMckui
nonurexundeckuit yausepcuret (TITY), — Tomck: U3n-Bo TITY, 2014. — 157 ¢
Cxema pocryna: http://www.lib.tpu.ru/fulltext2/m/2014/m365.pdf



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/
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/
http://www.lib.tpu.ru/fulltext2/m/2014/m365.pdf

JIOTI 2

I'aptman T.H., Knymun J[.B. OcHOBBI KOMIBIOTEPHOTO MOJECTUPOBAHUS XHUMHUKO-
TEXHOJIOTHYCCKUX  MpPOIECCOB:  YdeOHOoe mocobue it By30B.-M.:MKI]
«Axanmemkuauray, 2008.-416 c.

Cxema moctyma: https://e.lanbook.com/book/126905

BP 2

JIOIT 3

H. 1. Kpusnoga, O. E. Moiizec. JlonomHUTETHHBIC TIaBBl MATEMATHKH.
CrarucTuueckuii aHanns. YueOHoe nmocoome.— HanmoHanpHBIN HCCIeI0BaTENbCKAN
Towmckuit momurexaugeckuii yausepcuret (TITY)- Tomck: M3n-so TIIY, 2015. —
86 c.

Cxema nocryma: http://www.lib.tpu.ru/fulltext2/m/2016/m006.pdf (kouTeHT)



https://e.lanbook.com/book/126905
http://www.lib.tpu.ru/fulltext2/m/2016/m006.pdf

