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1. Poap gucuumiunbl «TeopeTnyeckue 0CHOBBI NPoOLeccoB HedrerasonepepadoTku U HeTera30XuMIUKU» B (POPMUPOBAHUM KOMIIeTeHIM I

BBIITYCKHHUKA:

DJieMeHT 00pa30BaTeIbLHOI

CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIETEHIHH)

Kon
nporpamMmmsl (nncummm{a, Cemec'rp KOMITETEHITHH HaunmeHoBanue KOMIIETCHIINH .
npaktuka, F'HA) Kon
Brnaneer HaBbIKaMM BBIYMCIICHHS TEIUIOBBIX
OIIK(Y)
1BI15 3¢ PEKTOB, KOHCTAHT PAaBHOBECHS] XUMHYECCKHX
) peaKLyii; NaBaeHus napa
YMeeT mporHo3UpoBaTh BIHMSHUE Pa3IHYHBIX
CriocoOHOCT M TOTOBHOCTH HCIOJIB30BaTh ocHOBHBIE | OITK(VY)- p P p
(GakTOpOoB Ha  paBHOBECHE,  OIPEICIATH
OIIK(Y)-1 | 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIIINH B | 1.V15
. HarpaBJIeHHE MPOTEKaHUsl Iporecca
po(heCCUOHATIBHOM EATENbHOCTH
3HaeT METO0B BBIYUCIICHUS
OIIK(Y)- TePMOJMHAMHYECKUX (hyHKIHI "
1.315 XMMUYECKOTO PAaBHOBECHS B  Pa3IMYHBIX
Teopernueckune 0CHOBBI YCIIOBHAX
11pOLECCOB 7 Brnaneer OTIBITOM OIIEHKH BIUSTHUS
HedTerasonepepadoTkH I'OTOBHOCTb NPUMEHSTH AHANUTHYECKHE M YUCIICHHBIE TEXHOJIOTHUECKUX IapaMeTpoB IMpolecca Ha
W HeQTerasoxuMun METO/Ibl pellieHusl MOCTABIEHHBIX 3ajad, ucronb3obars | [IK(Y)-2.B7 | BbIX0OJ MNpPOAYKTa;, pacdyeTa MaTepHalbHbIX,
COBpPEMEHHBIE WHQOPMAIIOHHEIE TEXHOJIOTHH, TEIUIOBBIX ~ 0allaHCOB C  HCHOJIBb30BAaHHEM
NPOBOAUTE 00pabOTKYy MHPOPMALIMH C HCTIOIB30BAHUEM MAKETOB NPHUKIATHBIX IPOrPaMM
MK(y)-2 | MPHKIAIHBIX MPOTrpaMMHBIX Cpe/CTB chepsl YMeer TpOBOAWUTH  pacyeTbl  OCHOBHBIX
NpopeCcCHOHATLHOW  JIESITENbHOCTH,  HCIOJIb30BaTh TIK(Y)-2.7 nokazarened W TPOTHO3UPOBATh MapaMeTphl
CEeTEBbIe KOMIIBIOTEPHBIE TEXHOJIOTHH U 0a3bl TaHHBIX B ' MPOLIECCOB HedTerazonepepadoTKu u
cBoei npodeccuoHanbHON oOmacty, MaKeThI He(Tera30XuMUU
NPUKJIAIHBIX POTPaMM JUIS pacueTa TeXHOJIOTHYECKHX 3HaeT TEOpeTHYECKHe OCHOBBI  0a30BBIX
napamMeTpoB 000pyIOBaHUS IIK(Y)-2.37 | nporieccoB HedTerazonepepaboOTKH u

He(l)TeFa3OXI/IMI/II/I 1 MX OCHOBHBIC ITIOKa3aTCIn

2. IMoka3zaTeau U MeTOALI OLICHUBAHUSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs M0 JUCIHILIHHE Koa konTposmpyemoii HaumenoBanue pazaena MeTojbl OLEHUBAHUS
KO}I HaumMeHoBanune KOMIIETEHIITNH (“J'"/l ee JHCHUILINHbBI (OHCHO‘IHLIE MepOﬂp"ﬂT“ﬁ)
4acTH)
PII-1 IIpoBoauTh  pacyeTbl  OCHOBHBIX  TEXHOJOTMYECKHUX MK(Y)-2 Paznen (momynn) 1. 3amuTa oT4eTa Mo JabopaTopHOit paboTe
napaMeTpoB XUMHUYECKOI'0O IIporecca. Tecruposanue
KypcoBoii npoekt
P/I-2 | BbINONHATE TEPMOAMHAMHUUYECKUN aHAIU3 Ba)KHEHUIIMX OIIK(Y)-1 Paznen (Mmoxyns) 1. 3awmra oTyera 1o J1abopaTopHoi pabore
peaKIuii OPraHNYeCcKOro CUHTE3a. Pazgen (momyinp) 2. Tectuposanue




WunuBuayansHOE AOMAIIHEE 3aJaHHe
KypcoBoii npoexT

P-3 | HaxomuTh oONTHManpHBIE TApaMETPhl  XHMHYECKOTO [K(Y)-2 Pazmen (Mmomynp) 2. 3amura oTyera 1o 1abopartopHoi padote
Tporiecca, B TOM YHCJIEe ¢ HCIOIB30BAHIEM ITPOTPAMMHBIX Paznmen (momyns) 3. Kypcogoii npoext
MTPOJIYKTOB.

P/I-4 | BoeimomHsATh 00paOOTKYy W aHaIW3 JNaHHBIX IMMOJTYYCHHBIX OIIK(V)-1 Pazgen (momynp) 3. 3amuTa oT4eTa Mo JabopaTopHOit paboTe
pu TEOPETUYECKUX u SKCIIEPUMEHTAIbHBIX Kypcogoii mpoext
HCCIIEIOBAHUSIX.

3. lIkaja oueHUBAHUSA
[Topsox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYUYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (Cuctema OleHHBaHHs)» (B JCUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercst OamIbHO-PEUTHHIOBasE CHCTEMa OIICHWBAaHUS pe3yiabTaToB oOyudeHws. VToroBas omeHka (TpaAWIMOHHAS M JIMTEpHas) MO BHUIAM
yueOHoil nesrenbHocTH (M3ydeHue aucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, IMPAKTHKH) OIpelesseTcss CyMMOH OaiuioB 1o
pe3yJsibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTrTecTaluy (MTOroBast peTUHroBasi oleHka - MakcumyM 100 OamioB).

PaCHpCIICJICHI/Ie OCHOBHBIX H JOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPUATHUA TCKYHIECTO KOHTPOJIA U HpOMe)I(YTOHHOﬁ arTeCTalnmuu

YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM AUCHUITIIMHBI.

PCKOMGH)IyeMaH mKaJjia Jjd OTACIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE
3aaHUs

TPaJULHOHHOJ OLlEHKe

OnpenesieHne OLeHKH

90%+100% «OTInYHOY OTnnyHOE NOHMMAHKE MIPEIMETa, BCECTOPOHHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€TENbHOCTH,

HCO6XOI[I/IMBI€ PE3YJIbTATHI O6y‘IeHI/IH C(I)OpMI/IpOBaHBI, HUX Ka4C€CTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJIM3KHUM K MaKCHUMAJIbHOMY

70% - 89% «XOpOI.HO» Z[OCTaTO‘{HO IMOJIHOC MOHMMAHUC MPEAMETA, XOPOIINE 3HAHUA, YMCHUA U OIBIT HpaKTH‘ICCKOﬁ ACATCIBbHOCTH, H€O6XO,I[I/IMBIC peE3yIbTaThl

06yqu1/m C(bOpMI/IpOBaHbI, Ka4y€CTBO HHU OJJTHOI'O M3 HUX HE OLICHCHO MUHHUMAJIbHBIM KOJIMYECTBOM 0ajioB

55% - 69% «Y OBIL» [TpuemneMoe oOHMMaHKE MTPEAMETA, YIOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW e TeIbHOCTH, HEOOXOJMMbIE PE3yJIbTaThl

O6y‘{eHI/I$[ C(pOpMPIpOBaHH, Ka49€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 6asioB

0% - 54% «Heynosiu.» PesynbpTarhl 00ydeHUsI He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM

[IIxana 115 OLIEHOYHBIX MEPONPHUITHI dK3aMEHA

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. o Omnpejejienue oneHKH
3a/laHuil DK3aMeHa 0aJLI TPAIMIIHOHHON OLleHKe
90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE TIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEOO0XOIUMBIE pe3yNbTaThl 00ydeH!s chOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AIIOB, OIM3KUM K MAKCHMATbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPeIMETa, XOPOIIe 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIE
pe3ysbTaThl 00ydeHHs chOPMUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHIECTBOM OallIOB




55% - 69% 11+13 «Y OBIL» [MpuemneMoe NoOHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JAEATEIBHOCTH, HE0O0X0IUMbIE
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHHMAIILHBIM KOJIMYECTBOM OaIIOB
0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM




4, TlepeyeHb TUNOBBIX 3aJaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1.

TectupoBanue (KOHTPOJIbHBIC
paboThI)

Bomnpocsr:
1 Xumudeckuii mpoiecc COmpoBOKIAETCS TEIIONEPEHOCOM
Buvibepume ooun omeem:
e BepHo
e Hesepno
2 Pactmm@pyiite coryiacHO OYKBEHHBIM 0003HAUYECHUSIM Sy2

- -
HampaBJICHUC pCaKIINHN J ,TUIT pCarcHra J )51

MOJIEKYJIIPHOCTD j
3. OTHolIIEHUE peabHO MOTYYEHHOT0 KOJMYeCTBa MPOAYKTa K MAKCUMAaJIbHO BO3MOXXHOMY €T0
KOJIMYECTBY HA3bIBACTCSA .
4. PaccuuTaTh BeIX0J M300yTaHa (B %) B peakiiy u30Mepu3aluu H-OyTaHa, eclii U3BeCTHO, 4To U3 15
Kr/4 H-OyTaHa nomydeHo 10 xr/ga uzo0yraHa.
5. OnpenenuTs MOJIBHYIO JIOJII0 OE€H30J1a, €CIIM CMECh COCTOUT U3 6.4 KT H30MmponuiadeH3ona u 5.5 kr
6eHsomna?
6.BemiecTBO, KOJIMYECTBO KOTOPOTO U3BECTHO B HAYaJIe U B X0JI€ XMMUYECKOTr0 MpoIecca
Ha3bIBaeTCs
7. CocTaBUTh MaTepUaIbHBIN OagaHC ra3o¢azHoro mnpoiecca ruApupoBaHns OCH30J1a JI0 [IMKJIOTeKCaHa, eClin
n3BecTHO, uTo npu 473 K MmonbHas mpomns nukiorekcana pasaa 0,33. [Ipou3BoauTeIbHOCTD 110 UCXOTHOMY
6enzouny cocranisier 1000 kr/u.
8. JloJis (W1 IPOIICHT) TIPEBPAIIICHHOTO HCXOIHOTO PeareHTa, M3pacxo0BaHHOTO Ha 00pa30BaHUs
NMPOAYKTa HA3BIBAETCA
9. Crenenp KOHBepcUH H-0OyTaHa B IpoOIecce ero AeTHIpupoBaHus paBHa 42 %, a CENIeKTUBHOCTD 1O
H-OyreHaMm coctaBiusieT 85 %. Onpenenuts 00bEM H-OyTaHa, HeoOXoAuMbIH 1 oydenust 8000 m3
H-OyTEHOB.
10. Cremnens npeBpaleHus peareHra MoKa3sBaeT HACKOJIBKO MOJTHO B XUMHUYECKOHN PEAKITUU HCIIOJIb3YeTCS
ChIpbE
Bri6epute oauH OTBET:

e Bepro

e Hesepno
11. dns nonyyenns 1500 kr BuHIIaeTaTa u3pacxoqoBano 2500 Kr yKCyCHOM KUCIOThL. ONpeIeuTh CTEIEHb
KOHBEPCHH YKCYCHOM KHCIOTHI (B %), €CJIM CEJIEKTHBHOCTH 110 BUHHJIAICTATY paBHa 95 %.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

12. K meTonam pacyera TeruioBoro 3ddexra mo TabanyHbIM JaHHBIM OTHOCST:

Bribepute oanH UM HECKOIBKO OTBETOB:

a. Pacuer koMOMHIpOBaHNEM YpaBHEHUI XUMHUIECKUX PEAKITHHA

b. PacdeT mo KoHCTaHTaM paBHOBECHS XUMUICCKOHN peaKInu

c. Pacuer ¢ yyeToM BKJ1a10B BalIGHTHBIX CBSI3EH

d. Pacuer no TeminoTam 00pa3oBaHuUs BEIIECTB

e. Pacuer no temioram cropaHusi BeLiecTs

13. MeTo/ BEIYMCIICHHSI SHTANBIINI, OCHOBAHHBIN Ha BBEIEHHE B OCHOBHOE BemecTBO rpymi -CH3 ¢
MOCTIECTYIONINM 3aMEIICHHEM HX Ha IpyTrrue QyHKIMOHATBHBIE TPYIIITHI HA3bIBACTCS:

BriGepute oguH OTBET:

a. Meton Coynepca, Metrro3a u Xapaa

b. Meron Aunepcona, baiiepa u Batcona

¢. Meron bencona

14. TenmoBoii A3 HEeKT peakiny aTKHIUpOBaHU OeH301a 3THiIeHoM paBeH 106 k/x/monb. Ha casrue gactu (62
%) BBIIEIIAEMOM TEIUIOTHI pacxoayercs 51 % Oensona, momaBaeMoro B peakTop. Onpeae/iuTh MacCOBBINA Pacxo;]
OeH30J1a Ha YCTaHOBKE MPOU3BOIUTEIHHOCTHIO 6162 Kr/4ac stunoensona. Temnora ucnapenus 6exnsouna pasHa 30,
6 xJ[>x/MOb.

15. ®opmyna 11t pacueTa IIonaad MOBEPXHOCTH TETNIOOOMeHa:

Bribepute oMH WM HECKOIBKO OTBETOB!

a. F=Cp/(K-ATcp)

b. F=Q/(K-t1)

c. F=Q/(K-ATcp)

I/IH,Z[I/IBI/IL[yaHBHOC JOMalIHCC
3aJaHuc

Bompocsr:

1. MHcnons3ys meronsl: a)AHaepcona, baiiepa, Batcona, 0) Coynepca, Mateio3a, Xapaa, B) bencona
BBIYHCIIUTH U CPaBHUTH AH g5 CIIEAYIONUX Ta3000pa3HBIX YTIIEBOIOPO/IOB:

(o BapuanTam) 2,2,3-TpuMeTWIIOyTaHa, HMKIOreKcaHa, MeThiIaleTuieHa, 1-0yrena, M-keuona, 1,3-

OyrtanueHa, 2-OyTeHa (TpaHC), UKIONEHTaHa, METWIIMKIIONICHTaHa, H-TeNTaHa, 2-MeTHWIrenTasa, 1,3-

JUMETHIITeKCcaHa, 0-KCHII0JIa, 2-MeTWIreKCeHa-1, mponuieHa, MeTUILUKIOTeKcaHa, 3TUIICHa,

M30MPONTHIOEH3071a.

2. Hcnonw3ys meron Coynepca, Mathioza u Xapja, BIauciautb AH 400, AH 00 1 AH 1000 CITEAYIOLITUX
YIJIEBOIOPOJIOB B UICAIN3UPOBAHHOM I'a3000pa3HOM COCTOSHHUM: (TI0 BapHaHTaM) LUKJIOTeKcaHa,
MEeTHJIAIETHIICH], 1-0yTena, M-kenmona, 1,3-0yraauena, 2-0yteHa (TpaHC), IUKIIOTICHTaHa,
METHIIUKIIONIEHTaHa, H-TeNTaHa, 2-MeTUIrenTana, 1,3-quMeTHiIrekcana, 0-KCUiaoiia, 2-MeTUareKcena-1,
MpoNuJIeHa, METHILHKIIOTEKCaHa, STUIICHA, H30NponmwiIOeH307a, 2,2,3-TpuMeTuI0yTaHa.

3. OrmpenenuTsh paBHOBECHBIH COCTAB MPOJIYKTOB PEAKIMH JCTHIPUPOBAHHS dTUIOCH301a B CTUPOJI, €CIIH
M3BECTHA KOHCTpaHTa paBHoBecHs paBHa K,=0,21 ara. Peakiuisi mpoBOUTECS MPpH aTMOCHEPHOM




OueHouHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

JaBJICHUHU 1 paS6aBJ’I€HI/II/I BOJSHBIM ITApOM STUI0EH30J1a B MOJILHOM COOTHOIIEHHH 7:1. (HO BapI/IaHTaM)

3. 3ammTa mabopaTopHoi paboTel | Bompockr:

1. Kak paccuuThIBaeTcs CEJICKTUBHOCTH MTpoIiecca.

2. Tlopsnok pacyera MaTepralIbHOTO OajaHca CIIOKHOTO IpoIiecca.

3. Uro sBNseTCA LENBIO TEMIOBOTO pacyueTa Mmporecca.

4. Pacyer TepMOIUHAMUYECKHX JaHHBIX [10 METOy CTPYKTYPHBIX TPYIII.
5. CBsi3b KOHCTaHThI PABHOBECHS MPOIIECCa C BBIXOJIO0M MPOIYKTA.

4. Beinonnenue KypcoBoro BeinonHeHnue KypcoBoro npoexkTa

IIPOEKTa ITo hopme KypcOBOii MPOEKT MPEACTABIIET COOOH MICEMEHHYIO CAMOCTOSITENIbHYIO yueOHO-
HCCIIEI0BATENbCKYIO U PACUETHYIO padoTy CTyIeHTa, AJIs CUCTeMaTU3alluu, 3aKperIeHus
TEOPETUUECKUX 3HAaHUM U MPAKTUYECKUX HABBIKOB IPU PEIIEHUH KOHKPETHBIX 3aj1ay, a TAK)KE YMEHUU
aHAJIMTUYECKH OLICHNUBATh, 3aLUILATh U 0OOCHOBBIBATh M1OJyYEHHbIE PE3YIbTATHI.

HcxonHbie qaHHBIE K KYpCOBOMY MTPOEKTY BKIIIOYAET B ce€0s1 CIEAYIONIYIO HH(OpMAIHio:

1. TIpoMmblIJIEHHO BayKHBIN MPOLIECC, CBA3AHHBIN ¢ poduieM o0yyeHHUs.

2. YcioBue MpOBEACHUS aHATN3a M PACYETOB B 3aBHCUMOCTH OT TIpo1iecca (TeMIepaTypHbIid
WHTEpBaJl, aBJeHNE, HAJTMUUE UHEPTHBIX IpUMecel, N30bITOK peareHTa, ¢pa3a NpoTeKaHus
rpoiiecca, HaTn4yue MoOOYHBIX PEaKIIUiA).

IpumMep MCXOAHBIX JaHHBIX IS KypcoBoro npoekta «[Iporecc aTepuukanum yKCyCHOW KUCIOTHI C
STHJIOBBIM CIIHPTOM.

2. Pacuer npoBoauTh B uHTEpBasie TeMnepatyp ot 298 no 1000°K, Ha ocHOBaHUYU BHIOpAaHHOM
TEMIEPaTypbl IPOBECTU OLICHKY BIUSHUS AaBJICHUS U N30BITKA OJTHOTO U3 PEareHTOB Ha BBIXO]I
POAYKTA KakK B )KUAKOHU, TaK U B ra30BoH ¢ase.

S. 3ammTa KypcoBOTO ITPOEKTa TemaTuka MpoeKTOB:
Bompocsr k 3amure:
1. OObscHHUTE BIMSHUE TABJICHHS HA BAIl MPOIECC?
2. CpaBHHTE BBIXOJ] MPOIYKTA MPH MIPOBEJCHHE MPoIiecca B Ta30BOM U KUAKOH (azax?
3. O0ocHyliTe BRIOOp TEMIIEPATyphI IS IIPOBEICHHUS ITpoIiecca.
4. TlosicHUTE KaK CBsI3aHA TEPMOJIMHAMUKA MTPOIIECCa ¢ BEIXOJOM MPOIYKTA.

5. Meroanueckne yKazanusi o npoieaype olieHuBaHUs

Ouenoqnme MeponpusTHus l'lpoue}lypa NPOBEACHNUS OLICHOYHOI'0O MEPONIPUATHSA U Heoﬁxo;mmue METOAHYECCKHE YKa3aHUusA

1. TectupoBanue (koHTposbHBIE | TecTpoBaHue (KOHOTPOJIBHBIE PAOOTHI) MPOBOAUTCS TOCIE H3YYCHHS TEOPETHUYECKOrO MaTrepuaia
paboThI) pazzgena AucUUIUIMHBEL TecTupoBaHUE MPOBOAUTCS B KOMIBIOTEPHOH (hopMe B AIIEKTPOHHOM Kypce B




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

cpene LMS MOODLE. 3aganust B TectoBoii ¢gopme comepxkar oT 13 go 15 ciydailHBIX BOIpPOCOB
(BBIOOp TPOMCXOAUT aBTOMATUYECKH), YTO TIO3BOJISACT MOTy4aTh MHIUBUIYATbHBIA HAOOp 3aMaHui s
KaXJ0ro cTyneHTa. B TecroBble 3ajaHusi BKIIOYEHBI KaK TEOPETUUYECKHE BOIPOCHI, TaK U 3aJa4yd Ha
n3ydeHHble TeMbl. OTICHKa BBITIOJTHEHHBIX 3aJaHUN MPOUCXOIUT aBTOMATUYECKU C YUYETOM CIIO)KHOCTH
BOIIPOCOB M 3aJ1a4. MakcuMaibHbIN O0amn 3a TectupoBanue 10. TecT cuntaeTcs BBIMONHEHHBIM MPH MOJTyYSHUN
CTyIeHToM 5,5 6amroB u Beime. [Ipyn He BBITONHEHHH TeCTa CTYICHT MOBTOPHO MPOXOIHNT TECTHPOBAHHE BO
BpeMsI KOH(EpEHII-HEACITH.

WNHnuBuayanbHOE TOMaNIHEEe

3aJaHuC

Hns  Oonee rinyOokoil  mpopa®OTKM — Marepuana  JUCHUIUIMHBI  HEOOXOAMMO  BBINOJHEHHE
WHAWBUIYAIBHOTO JIOMAlIHETO 3aJaHMs, YTO IOMOraeT NpuoOpecTH HEeoOXOIUMbIe MPAKTHYECKHE
HaBblkU. HAMBUAYaIbHOE JOMAILIHEE 3a/laHUE ABISETCS 0053aTeIbHBIM ISl BBITOJIHEHHUS.
WunuBunyansHoe 3aaHue CIOCOOCTBYET yriIyOJIEHHOMY M3YYEHHIO BOIIPOCOB CBSI3aHHBIX C PACYE€TOM
TEpPMOJIMHAMMYECKMX I[OKa3aTeJe IMpolecca M HaXOXJIEHHEM KOHCTAHThl paBHOBECHs Ipolecca U
SBIISICTCS OCHOBOM JUIi TIPOBEPKM CTENEHH YCBOCHHUS TPHOOPETEHHBIX 3HAHUNW M JOCTHKCHHS
pe3ysbTaToB MO JAucUUIUIMHE. MHOuBUAyallbHOE 3aJaHME  BBINOJHAETCS CaMOCTOSATENBHO U
odopmisiercs B oT4yeT. B garel ciaum 3amaHus, NpenojaBareilb cOOMpAeT WHIAMBUAYAIbHOE 3aJaHUe,
MIPOBEPSET €ro W CTaBUT POCIHCH, €ciIM padoTa 3auyTeHa, HE 3aKOHUEHHas paboTa He 3auuThIBACTCH,
J0pabaThIBAaCTCA U CIAETCS 3aHOBO.

NHauBuayanbHOE [OMAIlHEE 3a/JlaHu€ BBINOJIHAETCSA CTYAEHTOM IO TeMe «MeToapl BBIUUCICHHUS
OCHOBHBIX IapaMEeTPOB XHUMMKO-TEXHOJOTHYECKHX IPOLIECCOB U TEPMOIAMHAMMUYECKUX (YHKIUI» B
COOTBETCTBHE C KAJIEHAAPHBIM PEUTHUHT TUIAHOM JTUCLUIUINHBI.

[IpenogaBaTens onieHUBaeT JaHHBIN BU paboThl 10 14-0annbHoil cucreme. [lonydyennble Oasibl 3a
BBINOJIHEHUE WHAMBUYaTbHBIX JOMAIIHUX 33JaHUN OTpaXKaroTCs B HAKOIJICHHBIX OajiaX CTyAEeHTa
COTJIACHO KaJICHJAPHOMY PEUTHHT TUIaHY TUCHUIUINHBIL.

Kpurepun onieHnBanus 3a1aHuii:

Kpurepuii 5-7 bayia 3,7-4,9 6anna 0-3,6 6amoB
Bamanue BBIMOJIHEHO [3a/laHUe BBIMIOJIHEHO BEPHO, B
3amaHre BBIMOJIHEHO HE BEPHO,
BEpHO, B IOJHOM OO0BEeMe, [MOJHOM 00BeMe, YacCTHYHO|
HE B IIOJJHOM 00beEME, He|
. [pOTHCaH QJITOPUTM  [IPOIIHCAH AJITOPUTM
1. Bemmonnenne 3aganuit [IPOIUCAH aJIrOpUTM|
BBITIOJTHCHU S 3aJaHUs, [BBIIIOJITHCHUA 3alaHusl,
BBITIOJTHCHHUSA 3aJaHHA, YaCTUYHO
COZICPIKHUT aHajmu3 M [JACTUYHO COJACP)KUT aHAIU3 U
COZICPIKUT aHAJIN3 ¥ BBIBOIBI
BEIBOJIBI BEIBOJIBI
2. KauecTBO U cpoKH 5-7 Gaia 3,7-4,9 6amia 0-3,6 O0aoB
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BEITIOJTHEHHS PaOOTHI OTtuer odopmIeH o
OTtuer  odopmieH 1O
rpeboBanmssM u cmaH c[Pabora chmama ¢ omo3maHWeM|
TpeOOBaHUSIM M CIOaH B
epox oIo3/1aHMeM He OoJiee 4eM HalboJiee YeM Ha J[Be Hellesln
P 2 Henpemn

3ammTa 1a00paTOpHON PabOTHI

3ammra J1ad0paTOpHBIX PadOT MPOBOIAMTHCS WHIMBUAYAIBHO IOCIE CIAa4d OTYETa IO JIAOOpaTOPHOMN
pabote mperojaBaTeNio B ayaUTOpHbIE yachl. llpenojaBarens 3aaeT HECKOJIBKO BOIPOCOB IO TEME
J1a00paTOpPHON PabOTHI.

Brinonnenue KypcoBoro
IIPOEKTa

KypcoBoii mpoekt BeImonHSIETCS B (opMe oTdeTa MO TEOPETHYSCKOH MpopaboTKe Marepuaia u
pacyeTHOM YacTU C MPEACTAaBICHHBIM aHAIM30M TOJYyYEHHBIX IJaHHBIX MO TEPMOIUHAMHYECKOMY
aHaM3y paccMarpuBaemMoro mpomecca. s 3pQGEeKTHBHOrO TPOBEACHHS  CaMOCTOSTEILHOM
TEOPETUYECKOH MpopabOTKU paccMaTpuBaeMOil 3aJaud HMMEETCS BO3MOXKHOCTb HCIIOJIb30BATh
OOMIMPHBIN y4eOHO- METOAMYeCKHid Marepuall, VHTepHeT-pecypchl, HAy4YHYI) U CIIPaBOYHYIO
nutepatypy. OTHUM UX CYIIECTBEHHBIX YCIOBHI BBIMOJIHEHHs KypCOBOTO MPOEKTa MO BHIOPaHHON TeMe
SIBJISIETCSl YMEHHUE CTYJEHTa aHAIM3WPOBATh IMOJTYYCHHBIC TCOPETUYECKUE U pACUCTHBIC JAHHBIC, a TaK
e MPEACTABIATh aHAIUTUYECKYI0 HH(POPMAIIHIO B BUIE TAOIUII, CXeM, TPaQHKOB.
KypcoBoii mpoekT npeacTaBiseT co00i BHITOTHEHUE HA OCHOBE UCXOTHBIX TAaHHBIX CIETYIOIINX
3aJlaHUU U pa3zenoB:

1. TepMoaMHAMHKA UCCIIEAYEMOTO Mpoliecca (TeOpeTUIEeCKUil pa3ien).

2. OmpenerneHre KOHCTAHT PAaBHOBECHS MPOIIECcca B Pa3IMUHBIX (azax (pacueTHBIN pasen).

3. OmpenerneHre KOJWYSCTBEHHOTO BBIXOJA MPOJYKTOB PEAKIIMM B 3aBHCHMOCTH OT YCIIOBHI

MIPOBECHUS TIpoliecca (pacueTHBIN pa3en).

4. AHanu3 MOJyYEHHBIX Pe3yIbTaTOB (3aKIIOUUTEIBHBIN pasien)

5. BeIBoabI MO pojienanHoi paboTe.
CtyaeHTsl MOTYT BBIOMpaTh TEMBI KYpPCOBOTO NMPOEKTAa B paMKaxX MPEIJIOKEHHBIX TEMaTHK C YYETOM
WHIUBUAYAIbHBIX mpeamnouytenuid wucnonbdys B LMS MOODLE, uyro mno3Bonser coOmrogarh
WHIMBUIYATBHOCTD 3aaHUSI.

Kpurepnn onieHuBaHusI BBITOTHEHUSI KYPCOBOT'O MPOEKTA

Kpurepwuii 6 - 10 GayutoB 2 - 5 baoB 0 - 1 6ayun

1. Crenens B pabote npencrasieH B paboTe npoBesieH TeopeTHIECKnit B pabote Teopernueckuii

TEOPETUYECKON JIOCTaTOYHBIN U1 AHATTN3 C OTIOPO TOJIBKO HA pabOTHI, | aHANH3 KaKk TaKOBOH HE

000CHOBaHHOCTH OCBELICHUS TEMBI OTHOCALIMECS MPEUMYIIECTBEHHO K IIPOBOIUIICS,

CCIIETOBaHUS TEOPETHYECKHI aHAIN3 OTHOMY Y3KOMY TEOpEeTHYECKHI 0030p
Ipo0JIEMBbl, PACCMOTPEHBI [T€OPETHYECKOMY/HCCIIEI0BATENILCKOMY| IPONU3BOIUT OLIYIIICHHE
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COBpEMEHHBIE (HE CTapIe
10 yreT) ucTouHUKH, 0030p
JIUTEpaTyphl CHAOXKEH
CCBUIKAMH U BBIBOJIAMHU

rmoaxoxy 0e3 COOTHECEHUS C IPYTUMHA
TEOPHUSIMH, C COBPEMEHHBIMHU
o IxoAaMu

HEOOCTAaTOYHOI'O

2. KagecTBO pacueros,

HpI/I BBIYHUCJICHUHU

HpI/I BbIYMCJICHUU PACYCTHBIX

HpI/I BBIYUCJICHUNU

MHTEepIpeTanus pacueTHBIX pa3esioB [pa3aesoB KypCOBOTO MPOEKTa He pacueTHBIX pa3esioB
TaHHBIX U KypcOBOH pabOThI IPOIMCAH  |TPOIHCAH aJITOPUTM BBIYUCIICHHS, KypCOBOT'O IIPOEKTa He
000CHOBAaHHOCTh AITOPUTM BBIYUCIICHHUS, [TOJTy4EeHHBIE PE3YNbTaThl OMUCAHBI HE | IPOMHUCAH aJlTOPUTM
BEIBOJIOB MOJIy4CHHBIE PE3yIbTaThl [TOJTHOCTHIO, BEIBOBI 0OOCHOBAHHI. BBIUHCIICHUS], TOTYICHHBIE
OIIMCAHBI U PacueThbl BBITIOTHEHBI YaCTHYHO BEPHO.| pe3yIbTaThl HE
MPOWHTEPIIPETHPOBAHBI, HUHTEPIPETHPOBAHBI,
BBIBOJIBI 0OOCHOBAHBI. OTCYTCTBYIOT BBIBOJBI. B
PacueTpl BBIIOJIHEHBI BEPHO. pacderax ecTh OUTHOKH.
3. Texct paboTBl M3T0XKEH B TekcTe paboTHI BeTpedaroTes PacuerHbie pa3zensl paboTh
[Tocire10BaTeIbHOCTD M| MOHATHO M JJOTUYHO, HApYIICHHS JTOTHIECKUX MPE/CTABISIIOT COO0M
Torn4HOCTH CYIIECTBYET CBSA3b MEXKIY [OCJIeI0BATEILHOCTEH HECBS3aHHbIC YaCTH PAOOTHI

M3JI0OKCHUA MaTepuralia

pacyeTHBIMHU pa3ieinaMu
KypPCOBOTO MPOEKTA

4. Onenka
odopMIIeHHS U
PaMOTHOCTH

Pabora  pacmeyarana  Ha
[IPUHTEPE U COOTBETCTBYET
TpeOOBaHUIM o
0(hOPMIICHHIO KYPCOBBIX
npoektoB TITY, odopmieHs
CCBUIKM Ha HCIHOJIb3yeMbIe
MCTOYHHUKU " LUTATHI,
(hOpMyYITUPOBKH KOPPEKTHBI C
TOYKH  3PEHUsl  PYCCKOTro

SI3BIKA

PaGoTa pacrieyatana Ha IPUHTEPE U
COOTBETCTBYET TPEOOBAHUSIM I10

0 OPMIICHHIO KypCOBBIX MIPOEKTOB
TTIY, yacTH4HO OOPMIIEHBI CCHUIKA
Ha UCIIOJIb3yeMbIe HCTOYHHKH,
OTCYTCTBYIOT opdorpaduiaeckue U
CTHIMCTHYECKUE OIHOKH

PaboTa pacnieuatana Ha
NpUHTEpE C HApYLICHUEM
[TpeboBaHUi K 0(hOPMIICHUIO
KypcoBbIx pabot TIIY,
OTCYTCTBYIOT CCBIJIKH Ha
MCIIONIb3yEeMble HCTOUHHKH, B
[paboTe MHOTO
opdorpadpuueckux u
CTHINCTUYECKUX OIINOOK.

[ToaroroBneHHBIM KypCOBOM MPOEKT MOAMUCHIBAECTCA CTYIEHTOM M MPEACTABISAETCS MPENOJaBaTEI0 Ha
MIPOBEPKY B YCTAHOBJICHHBIE KaJCHIAPHBIM PEHUTHHI IUIAHOM KypcoBOM paboTsl cpoku. ITpoepka
KYPCOBBIX ITPOEKTOB IPETOABATEIEM OCYIIECTBISECTCA B TEUEHUE TPEX JHEH MOCIIE CAAYH.
IIpenonaBareinb OLEHUBACT BBIIIOJIHEHUE KYPCOBOI'O IIPOEKTA B COOTBETCTBUE C KAJIEHIAPHBIM PEUTUHT
tany no 40-6ameHol cucteme. KypcoBoi IPOEKT CYMTASTCS BBITIOJTHEHHBIM, a CTYACHT TOJTyYaeT
JIOMYCK K 3alllUTe MPU MOTY4YeHUH 22 6ajIoB, HA TUTYJIBHOM JIUCTE MPEToaBaTelib AenaaeT oTMeTKy «K
3alUTe», IPOCTABIsET HAOpaHHOE KOJIMUYECTBO OAJIOB U CTaBUT NOANHUCH. Eciin B pe3ynbraTe NpoBepKH
CTYZIEHT MOJIy4aeT MEHBIIYI0 CyMMY 0ajuIoB, TO paboTa BO3BpalaeTCsl CTYACHTY IS 10pabOTKU WU
HepelIeNKU. 3aMe4aHus MIPENoJaBaTellb B IMCbMEHHOM BHJIE IIPEACTABIIAET CTyAeHTy. Ha TuTyiisHOM
JmcTe aenaercs otMetka «/lopabotare» nim «llepenenathy.
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3amuTa KypcoBOro npoexkTa

®opMoil TeKylero KOHTPOJIs SBJISAETCS 3allUTa KypCOBOTO IMPOEKTA, YTO MO3BOJISET BBIABUTH CTENEHb
c(OPMHUPOBAHHOCTH MPO(PECCHOHAIILHOTO MBIIUICHUSI CTYACHTOB W OCBOCHHOCTH IPOTPAMMHOTO
MaTepHala B IPOLECCe CaMOCTOATEIbHOM paboThl HajJl KypCOBBIM IIPOEKTOM.
3ammra KypcoBOIro MpoeKTa COCTOUT M3 JIBYX ATAIIOB: KPaTKoe coodIieHue (2-3 MUHYTHI) O CYIIIHOCTH U

pe3ynbratax paboThl,

KOTOpPOE€ IMpOXOoAWT Ha OCHOBEC 3apaHEC IIOATIOTOBJICHHOIO JOKjIada H

npeamnoiaraeT cBOOOJHOE BIAJEHUE TEMOW MCCIIEOBaHMS M OTBETHl Ha Bompockl. IlpenomaBaTtens
MOXKET 3aZlaBaTh MO TPH BOMpPOCA MO KaXKIOMY paslieldy KypCcOBOrO IMoeKTa. Takyke MpernojiaBaTelb
MOXKET 3a7]aBaTh YTOUHSIOIINE U JTOTIOJHUTEIbHBIE BOIIPOCHI.
Kpurepuu onieHnBanust 3a1UThl KYpCOBOIl pabOTHI

Kpurepuit

11 - 20 Gamios

4 - 10 6annos

0 - 3 6amnoB

1. CooTBETCTBHE
coiep KaHus JOKJIaja u
CTENEHDb BIaJeHUS
3asgBJICHHOM TEMOM
HCCIIe JOBAHMS

Coneprxanue IoKiIana
COOTBETCTBYET 3as1BJICHHOU
TEeME U B IIOJIHOH Mepe e
pacKpbIBaeT, CTYICHT
JIEMOHCTPHPYET CBOOOTHOE
BIIAJICHUE TEMOU

ConeprxaHue TOKIana, He B MOJTHOMN
Mepe pacKphIBACT 3asBICHHYIO TEMY,
CTY/ICHT UCTIBITHIBACT 3aTPYAHCHUS
py TOKJIa/1e

Copeprxkanue oKjIana He
COOTBETCTBYET 3asBJICHHOU
TeMe, CTYACHT He CIIOCOOCH
repeaTb OCHOBHEIC HTAITBI
TIPY HAICAHUH PaOOTHI

2. HaBbiku ipoBeieHUs
[pACUETOB U OllEHKA
MOJTy4YEHHBIX
[PE3yJIbTATOB

CTyIeHT MOXKET paccKazaTh
ANTOPUTM BBIYUCIICHHS,
JIEMOHCTPHUPYET (hOPMYITBI
JIJISI BBIYUCIICHUA U pacquLI,
MOJKET MHTEPIIPETUPOBATH
MOJy4€HHBIE PE3YJILTATHI,
IIOHUMAET U JEMOHCTPUPYET
B3aUMOCBS3b paccanaHme
MOKa3aTejeH.

CTyIeHT MOXKET paccKa3aTh
ATTOPUTM BBIYUCIICHHS, ICIIBITEIBACT
BaTpyIHEHUS IIPH IEMOHCTPALUT
(bOpMyII 7Tl BEIYUCTICHUSI U
[pACUYEeTOB, MOXKET MHTEPIPETUPOBATH
[MOJTy4EHHBIE PE3YJILTATEI,
MCIIBITBIBAET 3aTPYSHEHHS IIPU
ITeMOHCTpaIK B3aUMOCBSI3U
[pPaCCUMTaHHBIX MOKa3aTeseH.

CTYIEHT UCTIBITHIBAET
3aTpyHEHUsI WK HE MOKET
pacckasaTb aaropuTM
BBIYUCIICHUSA, UCIIBITHIBACT
3aTpyAHEHUS IPU
JeMOHCTpaIuu GopMyIT JUIst
BBIYUCJICHUA U PACUCTOB, HE
MOXET UHTEPIIPETUPOBATD
MOJIY4EHHBIC PE3YNIbTAaThI, HE
MMOHUMAET B3aUMOCBSI3H
PACCUUTAHHBIX MTOKa3aTeleH

3. OTBeTHI Ha BONPOCHI
[pernogaBaTess

CryzneHT cBOOOJHO OTBEYAET
Ha BCE BOIPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIaJICHUE 110 KAXKIOMY
pasjienly KypcoBOro mpoeKTa
1 ITIOHHUMAECT B3aNMOCBS3b
9THX Pa3JesioB.

CTYIEHT UCTIBITHIBAET 3aTPY/AHEHHUS
[IpY OTBETE HA BCE BOTPOCHI, TaeT
[IOJTHBIE OTBETHI C TOMOIIBIO
HABOJISIIUX BOIIPOCOB,
ITEeMOHCTPHUPYET CBOOOTHOM
BIIA/ICHUE TI0 KAXIOMY paszerny

KypCOBO# pabOTHI M TOHUMAET
B3aUMOCBSI3b 9TUX Pa3/ICIIOB.

CTyIeHT UCTIBITHIBAET
3aTpyAHEHUS NIPH OTBETE Ha
BCE BOIIPOCHI, HE MOXKET JaTh
OTBET HABOJAAIINX BOIPOCOB,
HE MOHMMAeT B3aUMOCBSI3U
[IOJIyYEHHBIX IIOKa3aTeJIeH.

[IpenonaBaTenb OLIEHUBAET 3aIUTY KYPCOBOTO MPOEKTA U COOTBETCTBHE KaJE€HAAPHOMY PEUTHHT IUIAHY
o 60-0ayTbHOM crcTeMe. 3aluTa KypCOBOTO MPOEKTAa CUYUTASTCS BBHITOJHECHHOM, a CTYACHT MOJydaeT
UTOTOBYIO OIICHKY IO KYpCOBOMY MPOEKTYy NpH NoJdy4eHWu 33 OajuloB, HA THUTYJIBHOM JIMCTE
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IIperoiaBaTesb CTaBUT Oaiibl 3a 3aIIUTY, a TaKKe CyMMy OaioB (BBIIOJHEHHE NMPOEKTa + 3aIluTa).
Ecnu B pe3ynbprare 3alIMTHI CTYJCHT MOJIY4YaeT MEHBIIYI0O CyMMY OaijiOB, TO CTYACHT MPUXOAUT Ha
3aIUTy NOBTOPHO B 4achl KOHCYJIbTALMN MTPENIOJaBaTENS.

Htorosasi oleHKa 3a KypCOBOH MPOEKT PAaCCUUTHIBACTCS HA OCHOBE IMOJyYECHHOH CyMMBI OaijioB 3a
BBINOJIHEHUE KypCOBOI'0 MPOEKTa U 0aJIJIOB, HAOPAHHBIX MPH 3aIIUTE COTIACHO KAJIEHIAPHOMY PEHTHHT
IJIaHY JUCHUIIIINHBL.




