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1. Poab gucunumiunbl «TeopeTnyeckne 0CHOBBI NPoOLeccoB HedrerasonepepadoTku U HeTera30XuMIUKU» B (POPMUPOBAHUM KOMIIEeTEHIM I

BBIITYCKHHUKA:
DJeMeHT 06pa3oBaTeabHOM Kon Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)
nporpamMmmsl (lIl/lCl.lP[HJIHHa, Cemec'rp HawnmeHoBanue KOMIIETCHIINH
KOMITETEHIINH HaumeHoBaHune
npaktuka, F'HA) Kon
OTIK(Y)-1.B14 Briageer oONBITOM BEIMHCICHHS TEIUIOBBIX 3((EKTOB, KOHCTaHT
) paBHOBECHS] XUMHUICCKUAX PEAKITNIL; TaBJICHUS Mmapa
CnocoOHOCTh ¥ TOTOBHOCTD HCIIOJIB30BAaTh OCHOBHBIE VMCeT HpOTHOSHpOBaTh  BAMAHHC pasiMaHBX  (aKTopob  Ha
OIIK(Y)-1 | 3akoHBI  ecTecTBeHHOHay4HbIXx  mucuumand B | OIIK(Y)-1.Y14 P P P P
N paBHOBeCHE, OIPENISISITh HApaBJIeHNe IPOTEKaHMUs Ipolecca
npodecCHOHANEHO AeSTeNEHOCTH =
OTIK(Y)-1.314 3HaeT METOHOB BBIYMCICHHA TEPMOJUHAMHYECKHX (QYHKIUHA U
) XMMHUYECKOTO PABHOBECHS B PA3JIMYHBIX YCIOBHAX
IK(Y)-2.B3 Bnaneer onbITOM OLIEHKM BIMSHUS TEXHOJOIMYECKUX IIapaMeTpoB
mporecca Ha BBIXOJ INPOAYKTA; pacdyeTa MaTepHAIbHBIX, TEIUIOBBIX
T'oToBHOCTB MIPUMEHATH aHAJIMTHYECKHUC u
TeopeTHuecKne 0CHOBDI p 0aNaHCOB C UCIIOIb30BaHUEM TAKETOB IIPHKIIHBIX IIPOTPaMM
YHUCJICHHBIE METOJIBI PEIICHUS MOCTABICHHBIX 3a/1a4,
NpoLEeCcCoB
9 UCIIONB30BaTh ~ COBPEMEHHBIE  HMH(OpPMAaIlIOHHBIE
Hed)TerasonepepadoTKu
TEXHOJIOTHH, MPOBOJUTh 00pabOTKy HH(GOPMAIUH C
M He)TerazoxuMHuu
HCIIOb30BaHHEM MIPUKJIATHBIX MPOTPaMMHBIX
TIK(V)-2 cpenctB cdepbl MpodecCHOHANBHONW JEATEIFHOCTH,
HCTIONIB30BATh CETEBBIC KOMITBIOTEPHBIE TEXHOJIOTUH
M Gasbl JaHHBIX B CBOEil MPo(eCCHOHATBHOM VYMeer  mpOBOXUTH  pacyeThl  OCHOBHBIX  IOKazaTelied U
06IacTH, NAKETH NPUKIAIHBIX IPOTPAMM UL [K(Y)-2.Y3 MPOTHO3UPOBATh MapaMeTpbl MPOIIECCOB HedTeraonepepaboTKu U
pacuera TEXHOJOTHIECKHX apaMeTpoB HedTerasoxuMHH
o6opynoBanus 3Haer TEOPETHIECKUE OCHOBEI 6a30BBIX IIPOIIECCOB
[K(Y)-2.33 HedTerazonepepaboTkn ©  He(TETa30XMMHH W WX OCHOBHEIC
MOKa3aTeNn

2. IMoka3zaTeau U MeTOALI OLICHUBAHUS

IliaHupyeMble pe3y/IbTaThl 00yYEeHHS 110 JUCHHILINHE

Koa xonTposmpyemoii

HaumenoBanue pa3aeaa

MeTo/abl OLeHHBAHUS

Kon HaumeHoBanue KOMIIeTeHIHH (MM ee JHCHUILIMHBI (O1eHOYHBIE MEPONPHSATHS)
4acTH)
PA-1 | IlpoBomuTh pacyeTbl OCHOBHBIX  TEXHOJIOTHYECKHX ITK(Y)-2 Paznen (Momynn) 1. 3amuTa OTYETA 11O JTabOpaTOpHOH paboTe
napaMeTpoB XUMHUYECKOI'0O IIporecca. Tecruposanue
Kypcosoii npoekr
P/I-2 | BoImomHATH TEPMOAMHAMUYECKHM aHAM3 BaXHEUIIHNX OIIK(V)-1 Paznmen (momyns) 1. 3amura oT4€Ta 110 TabopaTopHOi paboTe
peaKuuii OpraHu4ecKoro CUHTE3a. Pasnen (Moxyis) 2. TectupoBanue
I/IH,Z[I/IBI/I,HyaHBHOC JOMAaIIHEEC 3aaHuc
KypcoBoil npoexT
P/1-3 | Haxomuth onTUMajibHBIE MapaMeTpbl XHMHYECKOTO MK(Y)-2 Pazgen (momyinp) 2. 3amuMTa oT4ETa 110 1abOPaTOpHOM padoTe

Tpolecca, B TOM YHCJE C UCIOJIb30BAaHUEM MTPOTPAMMHBIX
IPOJYKTOB.

Pazgen (momyinp) 3.

KypcoBoii npoexr




PJI-4

pH

BreinoaHsaTh o6pa60TKy U aHaJIM3 JaHHBIX MOJYYCHHBIX
TEOPETUUCCKUX
HUCCICOIOBAHUAX.

3amuTa oT4eTa no JrabopaTtopHoii padbote
KypcoBoii npoext

OIIK(V)-1 Pazgen (momynp) 3.

n OKCIICPUMEHTAIIBHBIX

3. IllIkaJja oueHUBaHUA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBaHUS Pe3yJIbTaTOB 00y4deHHUs: B ToMCKOM moiuTexHudeckoMm yHuepcuteTe (CucTteMa OlleHHBaHUA)» (B ACHCTBYIOLICH peaakium).
Hcnonb3yercs OalIbHO-PEUTUHIOBAsl CHCTEMa OICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHol gnestenbHOCTH (M3yuenue aucnuiuinH, YWPC, HUPC, xypcoBoe mpoeKTHpOBaHHE, MPAKTUKH) OMpPEACIsAeTCS CyMMOH OallJIoB IO
pe3yibTaTaM TeKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTUHIOBas oleHka - Makcumym 100 OasuioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCPOIIPUATHA TCKYIICTO KOHTPOJIA H HpOMGX(YTOqHOﬁ arrecrainun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJJaHuA Tpa}]l/llll/l‘)HHOi/i OLICHKE Ol'lpe)]eﬂeﬂ“e OnEHKH
90%+100% «OTnHIHO» OTnMyHOE NOHMMAHKE MIPEIMETA, BCECTOPOHHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BIAJIEHUE ONBITOM INPAKTHYECKOH EATENbHOCTH,
HEOOXOANMBIE PE3yNIbTAaThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% - 89% «Xopormro» JlocTaTo4HO TIOJIHOE TIOHMMAHUE MPeIMETa, XOPOIINe 3HAHUS, YMEHHS 1 OIBIT MPAKTHUECKOHN JeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTAThI
00ydeHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OI[EHEHO MUHUMAJILHBIM KOJMYECTBOM OAIIOB
55% - 69% «Y OBIL» [Tpuemnemoe noHUMaHUE MPEAMETA, YAOBIETBOPUTEIBbHBIE 3HAHHS, YMEHUS U OMBIT IPAKTHYECKOM e TEIbHOCTH, HEOOXOJUMBIE Pe3yJIbTaThl
00y4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJILHBIM KOJIMUYECTBOM 0aJljIoB
0% - 54% «HeymoBi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJILHO JJOCTATOYHBIM TPEOOBAHUSIM
[IIxana s OLIEHOYHBIX MEPONPHUATHI dK3aMEHA
% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/IaHuii DK3aMeHa oasL Tpannuuonﬂoﬁ OIlCHKE Onpeueneﬂne oueniKH
90%+100% 18 +20 «OTIUIHO» OT/IM4YHOE TOHMMaHKE MPeMeTa, BCECTOPOHHHE 3HAHHS, OTJIMYHBIE YMEHHUS U BIIaJICHUE OTBITOM IPaKTHYECKON AEATEIBHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHHs chOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIOB, OJIM3KUM K MAKCHMAIBHOMY
70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJTHOE MOHUMAaHUE MIPEIMETa, XOPOIIINE 3HAHHUS, YMEHHUS U OTIBIT MPAaKTHIECKOH JesITeNbHOCTH, HEOOXOMMEbIe
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB
55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHUS, YMEHUS U ONBIT MPAKTHYECKOH AeATEIbHOCTH, HEOOX0IMMBbIE
[pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
0% - 54% 0+10 «Heynosi.» PesynbraTsl 00y4eHUs! HE COOTBETCTBYIOT MUHHMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM




4, TlepeyeHb TUNOBBIX 3aJIaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1.

TectupoBanue (KOHTPOJIbHBIC
paboThI)

Bomnpocksr:
1 Xumuueckuii mpoIiecc COMpoBOXKIAETCS TEIIIONEPEHOCOM
Buvibepume ooun omeem:
e BepHo
e Hesepno
2 Pactmmdpyiite coryiacHO OyKBEHHBIM 0003HAUCHHUSIM Sy2

w -
HaIpaBJICHUC pCaKIINN J ,TUIT pCarcHra J u

MOJIEKYJIIPHOCTD j
3. OTHoILIIEHUE peaNbHO MOTYYEHHOTO KOJIMYeCTBa MPOAYKTa K MAKCUMAJIbHO BO3MOXXHOMY €T0
KOJIMYECTBY Ha3bIBACTCSA .
4. PaccuuTaTh BeIX0J M300yTaHa (B %) B peakiuy u3oMepu3aluu H-OyTaHa, eclii U3BeCTHO, 4To U3 15
Kr/4 H-OyTaHa nmomydeHo 10 kr/ga uzo0yraHa.
5. OnpenenuTs MOJBHYIO 10110 O€H30J1a, €CIIM CMECh COCTOUT U3 6.4 KT U3omponuiden3ona u 5.5 kr
OeH3ona?
6.BemecTBo, KOIMYECTBO KOTOPOTO U3BECTHO B HaYaJle U B XO/1€ XMMHUUYECKOT0 IpoLecca
Ha3bIBACTCS
7. CocTaBUTh MaTepUaIbHBINA OamaHc ra30(ha3zHoro npolecca r’uIpUpOBaHKs OCH30I1a 10 [IMKIOTeKCaHa, eCiH
n3BecTHO, uTo nipu 473 K mMonbHas nons nukiorekcana pasHa 0,33. IIpor3BoAUTENBHOCTh 10 UCXOHOMY
6enzouny cocrasisietr 1000 kr/4.
8. Jlonst (Wi POLIEHT) MPEBPALLIEHHOTO UCXOTHOTO peareHTa, U3pacxo10BaHHOTO Ha 00pa30BaHUs
MPOIYKTa Ha3bIBAETCS
9. Crenenb KOHBepcUM H-0OyTaHa B IIpoIiecce ero AeruIpupoBanus paBHa 42 %, a CeIeKTUBHOCTD 1O
H-OyreHam coctaBiuseT 85 %. Onpenenuts 00bEM H-OyTaHa, HeoOXoauMbIi 1 oydenust 8000 m3
H-OyTEHOB.
10. Ctenens npeBpaleHus peareHTa MoKa3bIBaeT HACKOJIBKO ITOJIHO B XMMUYECKOM PEaKIINU HCIIOIb3yeTCs
CBIpbE
Bribepute oauH OTBET:

e Bepro

e Hesepno
11. st momyuenus 1500 xr BuHHIaneraTa uzpacxonoBano 2500 Kr yKcycHOHM KucnoThl. OnpeenTh cTeneHb
KOHBEPCHH YKCYCHOM KHCIOTHI (B %), €CJIM CEIEKTUBHOCTH 10 BUHUJIAIETATY paBHA 95 %.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

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

Bribepute oauH UM HECKOIBKO OTBETOB!

a. Pacuer koMOMHIpOBaHNEM YpaBHEHHUI XHMHUYECKUX PEAKITHHA

b. PacdeT mo KoHCTaHTaM paBHOBECHS XUMUICCKOHN peaKInu

c. Pacuer ¢ yuerom BKJIa10B BaCHTHBIX CBSI3EH

d. Pacuer no TemioTam 00pa3oBaHuUs BEIIECTB

e. Pacder mo Teruioram cropanus BEIIECTB

13. MeTo/ BEIYMCIICHHSI SHTANBIINN, OCHOBaHHBIN Ha BBEIEHHE B OCHOBHOE BeecTBo rpymi -CH3 ¢
MOCTEIYIONINM 3aMEIICHHEM HX Ha Ipyrue QyHKIHOHAJIbHBIE TPYTITEl Ha3bIBACTCA:

BriGepute onuH OTBET:

a. Metog Coynepca, Metrro3a u Xapaa

b. Meron Aunepcona, baiiepa u Batcona

c. Meron bencona

14. TenmoBoii A3 HEeKT peakny aTKHITUPOBaHU OeH301a 3THiIeHoM paBeH 106 k/[x/monb. Ha castre gactu (62
%) BBIIEIIIEMOM TEIUIOTHI pacxoayeTcs 51 % OeHzona, mogaBaeMoro B peakTop. OnpeaesiuTh MacCOBBINA Pacxo]]
OeH30J1a Ha YCTaHOBKE MPOU3BOIUTEIHHOCTHIO 6162 Kr/vac sTundensona. Temnora ucnapenus 6ensouna pasHa 30,
6 xJ[x/MOIb.

15. ®opmyna ass pacueTa IUIOMAAN TTOBEPXHOCTH TEIUIOOOMEHA!

Bribepute oiMH WM HECKOIBKO OTBETOB:

a. F=Cp/(K-ATcp)

b. F=Q/(K-tl)

c. F=Q/(K-ATcp)

I/IHI[I/IBI/IL[yaJ'IBHOC JOMalIHCC
3aJaHuc

Bormpocsr:

1. MHcnons3ys meronsl: a)AHaepcona, baiiepa, Batcona, 06) Coynepca, Mateio3a, Xapaa, B) bencona
BBIYHCIIUTH U CPaBHUTH AH ;g5 CIIEAYIONNX Ta3000pa3HBIX YTIIEBOIOPOIOB:

(mo BapuaHTam) 2,2,3-TpuMeTHIOyTaHa, IMKIIOTEKCaHa, MeTHIIAlleTIIeHa, 1-0yTeHa, M-kcriona, 1,3-

OyTaaueHa, 2-0yTeHa (TpaHc), HUKJIONIEHTaHa, METHIIIUKIIONIEHTaHa, H-TeNTaHa, 2-MeTuirenrtasa, 1,3-

JUMETWITeKCaHa, 0-KCUiIoja, 2-MeTHIIreKCeHa- 1, MponuieHa, MeTHILMKIOreKCaHa, 3TUJICHA,

M30MPONTHIOEH3071a.

2. Hcnonw3ys meron Coynepca, Mathioza u Xapja, BIauciautb AHC 400, AH 00 1 AH 1000 CITEAYIONITUX
YTIEBOIOPOJIOB B HJICAIM3UPOBAHHOM ra3000pa3HOM COCTOSIHUU: (IT0 BApUAHTaM) IIHKJIOTEKCaHa,
METHJIAIETHIICH], 1-0yTeHa, M-kenmona, 1,3-0ytaauena, 2-0yteHa (TpaHC), IUKIIOTICHTaHa,
METHIIIUKIIONIEHTaHa, H-TeNTaHa, 2-MeTUIrenTana, 1,3-quMeTHiIrekcana, 0-KCUiaoiia, 2-MeTUIreKcena-1,
MIPOITMJICHA, METHIIMKIIOTeKCaHa, STUIICHA, H30IIPOIMMIOeH3011a, 2,2,3-TpUMeTHIOyTaHa.

3. Onpenenuts paBHOBECHBIN COCTAB MPOIYKTOB PEAKIIMH ACTUAPUPOBAHUS STUIOEH30J1a B CTUPOJI, €CITH
M3BECTHA KOHCTpaHTa paBHoBecus paBHa K,=0,21 ara. Peakiuisi mpoBOUTECS NPy aTMOCHEPHOM




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

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

3. 3ammTa mabopaTopHoi padboTel | Bormpocsr:

1. Kak paccuuThIBaeTcs CEJICKTUBHOCTH MTpoIiecca.

2. Tlopsnok pacyera MaTepralIbHOTO OajaHca CIIOKHOTO MpoIiecca.

3. Uro sBNseTCA LENBIO TEMIOBOTO pacyueTa Mmporecca.

4. Pacyer TepMOIUHAMHUYECCKHX JaHHBIX [0 METOJy CTPYKTYPHBIX TPYIIIL.
5. CBsi3b KOHCTaHThI PABHOBECHS MPOIIECCa C BBIXOJIO0M MPOIYKTA.

4. Beinonuenue KypcoBoro BeinonHnenue KypcoBoro nmpoexkra

IIPOEKTa ITo hbopme KypcoBOii MPOEKT MPEACTABIIECT COOOH MMICEMEHHYIO CAMOCTOSITENIbHYIO y4eOHO-
HCCIIEI0BATEIbCKYIO U PaCUETHYIO paboTy CTyIEHTa, AJIs CUCTEMATU3allUuH, 3aKPEIUICHUS
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB IIPU PEILICHUU KOHKPETHBIX 3314, a TAKXKE YMEHUU
aHAJIMTUYECKH OLICHNUBATh, 3alUILATh U 00OCHOBBIBATH M1OJIyYCHHbIE PE3YJIbTATHI.

HcxonHbie JaHHBIE K KYPCOBOMY MTPOEKTY BKIIOYAET B CE0S CIEAYIONIYIO HHPOPMAIHIO:

1. TIpoMmblIJIEHHO BayKHBIN MPOLIECC, CBA3AHHBIN ¢ poduieM o0yyeHHUs.

2. YcioBue NMPOBEACHUS aHATN3a M PACYETOB B 3aBUCHUMOCTH OT TpoIiecca (TeMIepaTypHbIi
UHTEpBaJl, 1aBjeHNE, HAJTMUUE UHEPTHBIX IpUMecel, n30bITOK peareHTa, ¢pa3a NpoTeKaHus
rpoiiecca, HaTM4ue NoOOYHBIX PEAKIIUN).

IIpumMep HUCXOMHBIX JaHHBIX JUIs KypcoBoro npoekra «IIporecc aTepuukanum yKCyCHOW KUCIOTHI C
STHJIOBBIM CIIHPTOM.

2. Pacuer npoBoauTh B uHTEpBasie TeMnepatyp ot 298 no 1000°K, Ha ocHOBaHUU BEIOpaHHOM
TEMIEPaTypbl IPOBECTU OLICHKY BIUSHUS AaBJICHUS U N30BITKA OJTHOTO U3 PEareHTOB Ha BBIXO]I
POAYKTA KakK B KUAKOMU, TaK U B ra30Boi ¢ase.

S. 3ammTa KypcoBOTO ITPOEKTa TemaTuka MpoeKTOB:
Bompocsr k 3amure:
1. OObscHHUTE BIMSHUE JTABJICHHS Ha BaIll mporecc?
2. CpaBHHTE BBIXOJ] POIYKTA MPU MPOBEICHHUH MPOIIecca B Ta30BOM U KUIKOH (azax?
3. O0ocHyliTe BRIOOp TEMIIEPATyphI TS IIPOBEICHHUS ITpoIiecca.
4. TlosicHUTE KaK CBsI3aHA TEPMOJIMHAMUKA MTPOIIECCa ¢ BEIXOJOM MPOIYKTA.

5. Mertoanueckne yKa3anus 1o npoueaype oleHuBaHus

Ol[eHO‘IHLIe MeponpusiTusi l'lpoue}lypa NPOBEACHNUS OLICHOYHOI'0O MEPONIPUATHSA U Heoﬁxo;mmue METOAHYECCKHE YKa3aHUusA

1. TectupoBanue (konTposnbHble | TecTupoBanue (KOHOTPOIbHBIE PabOTHI) MPOBOAMUTCA IMOCHE HM3YyYEHHUS TEOPETUYECKOro Marepuana
paboThI) paszgena aucuuIUIMHBL. TecTupoBaHUE NMPOBOAUTCS B KOMIBIOTEPHOH (opMe B JIEKTPOHHOM Kypce B




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

cpene LMS MOODLE. 3aganus B TectoBoit ¢gopme comepkar or 13 g0 15 ciaydailHBIX BOMPOCOB
(BBIOOp MPOMCXOAUT AaBTOMATUYECKH), YTO TO3BOJISAET MOIy4YaTh HHIUBUIYATbHBIA HAOOp 3aMaHuil s
KaXJO0ro cTyneHTa. B TecToBble 3a/laHus BKIIIOUEHBI KaK TEOPETUYECKUE BOIMPOCHI, TaK U 3aJlayd Ha
u3ydeHHble TeMbl. OIICHKa BBITIOJHEHHBIX 3aJaHUN MPOUCXOIUT aBTOMATUYECKU C YUYETOM CIIO)KHOCTH
BOIIPOCOB M 3aJ1a4. MakcuMaibHbIN O0amn 3a TectupoBanue 10. TecT cunraeTcs BBIMOIHEHHBIM MPH MOJTyYSHUN
CTYIEHTOM 5,5 0aiuioB u BbIme. [Ipy HEBHITOIHEHUH TeCTa CTYACHT TOBTOPHO MPOXOAUT TECTUPOBAHUE BO BPEMS
KOH(epeHII-He AeTH.

NHnuBuayanbHOE JOMAIIHEE

3aJaHuC

Hns  Oonee riyOokoil  mpopa®OTKM — Marepuana  JUCHMILUIMHBI ~ HEOOXOAMMO  BBINOJHEHHE
WHIWBUIYAIILHOTO JIOMAlIHETO 3aJaHHs, YTO ITOMOraeT NpuoOpecTd HEeoOXOIUMbIEe MPAKTHUECKHE
HaBbIKM. HIMBUAYaIbHOE JOMAIlIHEE 3a/laHUE ABISETCS 0053aTebHBIM ISl BBITOJIHEHHUS.
WunuBuyansHoe 3aaHue CIOCOOCTBYET yriIyOJIEHHOMY M3YYEHHIO BOIIPOCOB CBSI3aHHBIX C PAcYe€TOM
TEPMOJIMHAMHUYECKUX II0Ka3aTeNeil mpolecca M HAaXOXKICHHEM KOHCTAHThl PaBHOBECHs Ipolecca U
SBIISICTCS OCHOBOM JUIi TIPOBEPKM CTENEHH YCBOCHHUS TPHOOPETEHHBIX 3HAHUNH M JOCTHKCHHS
pe3yabTaToB Mo AucuuIuinHe. VHAMBUAyallbHOE 3aJjaHHE BBIIOJHSETCS CaMOCTOSTENbHO U
oopmisiercss B oTueT. B maThl craum 3amaHus, MpemnoAaBaTeNb COOMpAeT WHAWBUAYAIbHOE 3aaHue,
MIPOBEPSET €ro W CTaBUT POCIHCH, €CclIM padoTa 3auyTeHa, HE 3aKOHUEHHas paboTa He 3auuThIBACTCH,
I0pabaThIBAaeTCA U CIAETCS 3aHOBO.

NuauBuayanbHOE [OMAIllHEE 3aJlaHu€ BBINOJIHAETCSA CTYAEHTOM IO TeMe «MeToapl BBIUUCICHHUS
OCHOBHBIX IapaMeTPOB XUMHKO-TEXHOJOTMYECKHX IPOLIECCOB U TEPMOAMHAMMUYECKUX (YHKIUI» B
COOTBETCTBHE C KAJIEHAAPHBIM PEUTHHT TUIAHOM UCLUILINHBI.

[IpenogaBaTens olieHUBAET JaHHBIN BU paboThl 1o 14-0annbHoil cucreme. [lonydyennsle Oasibl 3a
BBINOJIHEHUE WHAMBUYaTbHbIX JOMAIIHUX 33aHUN OTpaXKaroTCs B HAKOIJICHHBIX OajiaX CTyAEeHTa
COTJIACHO KaJICHJAPHOMY PEHTHHT IUIaHy TUCIUILUINHBIL.

Kpurepun onieHnBanus 3a1aHuii:

Kputepwuii 5-7 bayna 3,7-4,9 6anna 0-3,6 6amoB
Bamanue BBIMOJIHEHO [3a/laHUe BBIMIOJIHEHO BEPHO, B
3amaHre BBIMOJHEHO HE BEPHO,
BEpHO, B IOJHOM OO0BEeMe, [MOJHOM 00BeMe, YacCTHYHO)
HE B TIIOJIJHOM 00beEMeE, He|
. [pOTHCaH QJITOPUTM  [IPOIIHCAH AJITOPUTM|
1. Beimonnenne 3aganuit [IPOIMCAaH aJITOpUTM|
BBITIOJTHCHU S 3aJaHUs, [BBIIIOJITHCHUA 3alaHusl,
BBITIOJIHCHHUSA 3aaHHA, YaCTHYHO
COZICPIKHUT aHajmu3 U [JaCTHYHO COJIEPKUT aHAIN3 U]
COllep)KI/IT AHaJIN3 U BBIBOAbI
BBIBOIbI IBHIBO/IbI
2. KayecTBO 1 CpOKH 5-7 Gaia 3,7-4,9 G6amia 0-3,6 6amIoB
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BEITTOJTHEHHS PaOOTHI OTtuer odopmIeH o
OTtuer  odopmieH 1O
rpeboBanmssM u cmaH c[Pabora cmana ¢ omo3maHueEM|
TpeOOBaHUSIM M CIOaH B
epox OI03/1aHMeM He OoJiee 4eM Hal0oJiee YeM Ha JIBe HeJllesln
P 2 Henpemn

3ammTa 1a00paTOpHON PabOTHI

3ammra 1a00paTOpHBIX PadOT MPOBOJUTHCS WHAWBUIAYAIBHO IOCIE CIA4d OTYETa MO J1a0OpaTOPHOM
paboTte mpernojaBaTeNo0 B ayaUTOpHbIE 4achl. llpenogaBarens 3aaeT HECKOJIBKO BOIPOCOB IO TEMeE
J1a00paTOpHON PabOTHI.

Brinonnenue KypcoBoro
IIPOEKTa

KypcoBoii mpoekt BeImonHsIeTCs B (opMe oTdeTa MO TEOPETHYSCKOH MpopaboTKe Marepuaia u
pacueTHOM YacTU C MPEACTAaBICHHBIM aHAIM30M TOJYYEHHBIX JAHHBIX IO TEPMOIMHAMUYECKOMY
aHaM3y paccMarpuBaemMoro mpomecca. s 3pQGEeKTHBHOrO TPOBEACHHS  CaMOCTOSTEILHOM
TEOPETUYECKOW MpOpadOTKH paccMaTpUBaeMOM 3aladydl MMEEeTCs BO3MOXKHOCTh HCIIOJIb30BATh
OOMIMPHBIA y4eOHO- METOAMYeCKHid Marepuall, VHTepHeT-pecypchl, HAy4HYI) | CIIPaBOYHYIO
nutepatypy. OTHUM UX CYIIECTBEHHBIX YCIOBHI BBIMOJIHEHHs] KypCOBOTO MPOEKTa MO BHIOPAaHHON TeMe
SIBJIICTCS. YMCHHE CTYICHTA aHATM3UPOBATH MOJIYICHHBIC TCOPETUICCKUE U PACUCTHBIC JAHHBIE, 4 TAKKE
MIPEJICTaBIATh AHATTUTHYECKYIO0 HH(GOPMAIIMIO B BUJIE TaOJIHII, CXeM, IpadUKOB.
KypcoBoii mpoekT npeacTapiisgeT co00i BHITOTHEHUE HA OCHOBE UCXOTHBIX TAaHHBIX CIETYIOIINX
3aJlaHUU U pa3zenoB:

1. TepMoaMHAMHKA UCCIIEAYEMOTO Mpoliecca (TeOpeTUIEeCKUil pa3ien).

2. OmpeneneHre KOHCTAaHT PAaBHOBECHS MPOIIECcca B PA3IMUHBIX (azax (pacueTHBIN pasjen).

3. OmpeneneHre KOJWYSCTBEHHOTO BBIXOJA MPOJYKTOB PEAKIIMM B 3aBHUCHMOCTH OT YCIOBUH

MIPOBEICHUS TIpoliecca (pacueTHBIN pas3en).

4. AHanu3 MOJyYEHHBIX Pe3yIbTaTOB (3aKIIOUUTEIBHBIN pasien)

5. BeIBOABI 1O MpoenaHHON paboTe.
CTymeHThl MOTYT BBIOMPATh TEMbI KypCOBOT'O MPOEKTa B paMKax MPEJIOKCHHBIX TEMaTHK C y4ETOM
WHIUBUAYAIbHBIX mpeamnodtenuid wucnonbdys B LMS MOODLE, uyro mno3Bonser coOiroaarh
WHIUBUIYATBHOCTD 3aIaHHSI.

Kpurepun onieHMBaHusI BHITOIHEHUS KYPCOBOTO 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, | aHAIN3 KaKk TaKOBOH HE

000CHOBaHHOCTH OCBEIICHUS TEMBI OTHOCSIIHECS MPEUMYIIIECTBEHHO K TIPOBOTHIICS,

MICCIIeTOBaHUS TEOPETHUYECKUI aHATN3 0THOMY Y3KOMY TeopeTHYeCcKuil 0030p
Ipo0JIEMbl, PACCMOTPEHBI [T€OPETHYECKOMY/HCCIIEI0BATENILCKOMY| IPOU3BOIUT OLIYIIIEHNUE
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COBpEMEHHBIE (HE CTapIie
10 yreT) ucTouHUKH, 0030p
JIUTEpaTyphl CHAOXKEH
CCBUIKAMH U BBIBOJIAMHU

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

HEOOCTAaTOYHOI'O

2. KauecTBO pacueTos,

HpI/I BBIYHUCJICHUHU

HpI/I BbIYMCJICHUU PACYCTHBIX

HpI/I BBIYUCJICHUHU

MHTepIpeTanus pacueTHBIX pa3esioB [pa37esIoB KypCOBOTO MPOEKTa He pacueTHbIX pa3esioB
TaHHBIX U KypcOBOH pabOThI IPOIKCAH  |TPOIHCAH aJITOPUTM BBIYUCIICHUS, KypCOBOT'O IIPOEKTa He
000CHOBaHHOCTD AITOPUTM BBIYUCIICHHUS, [TOJTy4EeHHBIE PE3YNbTaThl OMUCAHBI HE | MPOIMHICAH alTOPUTM
BEIBOJIOB MOJIy4EeHHBIE PE3yIbTaThl [TOJTHOCTBIO, BEIBOBI 0OOCHOBAHBHI. BBIUUCIICHUS], IOTyYECHHBIE
OIIMCAHBI U PacueThl BBIMIOTHEHBI YaCTHYHO BEPHO.| pe3yIbTaThl HE
MPOWHTEPIIPETHPOBAHBI, HMHTEPIPETHPOBAHBI,
BBIBOJIBI 0OOCHOBAHBI. OTCYTCTBYIOT BBIBOJBI. B
PacueTpl BBIIOJIHEHBI BEPHO. pacderax ecTh OUTHOKH.
3. Texct pabOTHI H3M0XKEH B TekcTe paboTHI BeTpedaroTes PacuetHsie pa3nensl paboTh
[TocenoBaTeIbHOCTD M| MOHATHO U JIOTHYHO, HApYIICHHS JTOTHIECKUX MPECTABISIIOT COOOH
lTorn4HOCTH CYIIECTBYET CBSA3b MEXKIY [OCJIeI0BATEILHOCTEH HECBS3aHHbIC YaCTH PAaOOTHI

M3JI0KCHUA MaTepuralia

pacyeTHBIMHU pa3ieinaMu
KypPCOBOTO MPOEKTA

4. OieHka
oopmIICHHUS U
rPaMOTHOCTH

Pabora  pacmeyarana  Ha
[IPUHTEPE U COOTBETCTBYET
TpeOOBaHUIM o
0(hOPMIICHHIO KYPCOBBIX
npoektoB TITY, odopmieHs
CCBUIKM Ha HCHOJIb3yeMbIe
MCTOYHHUKU u LUTATHI,
(hOpMyYITUPOBKH KOPPEKTHBI C
TOYKH  3PEHUsl  PYCCKOTro

SI3BIKA

PaGoTa pacrieyataHa Ha IPUHTEPE U
COOTBETCTBYET TPEOOBAHUSIM IO

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

PaboTa pacrneyarana Ha
NpUHTEpE ¢ HApYILIEHUEM
TpeboBaHui K 0(hOPMIICHUIO
KypcoBbix pabot TIIY,
OTCYTCTBYIOT CCBUIKH Ha
MCIIONB3yeMble HCTOUYHHKH, B
[paboTe MHOTO
opdorpadpuieckux u
CTHITICTHYECKHX OLIMOOK.

[ToaroToBneHHBIM KypCOBOM MPOEKT MOAMNUCHIBAECTCA CTYIEHTOM M NPEACTaBISAETCS MPEIOJaBaTEeI0 Ha
IIPOBEPKY B YCTAHOBJIEHHBIE KaJICHIAPHBIM PEHTHHI IUIAHOM KypcoBO#l paboThl cpoku. I[IpoBepka
KYPCOBBIX ITPOEKTOB IIPETOABATEIEM OCYIIECTBISECTCA B TEUEHUE TPEX JHEH NOCIIE CAAuH.
IIpenonaBareib OLEHUBAET BBIIIOJIHEHUE KYPCOBOI'O IIPOEKTA B COOTBETCTBUE C KAJIEHIAPHBIM PEUTUHT
tany no 40-6ameHol cucteme. KypcoBoi IPOEKT CYMTAETCS BBITIOJIHEHHBIM, a CTYACHT TOIyqaeT
JIOMYCK K 3all[UTe MPU MOTY4eHUH 22 6ajIoB, Ha TUTYJIBHOM JIUCTE MPEToaBaTellb AenaaeT oTMeTKy «K
3alUTe», IPOCTABIsIeT HaOpaHHOE KOJIMUYECTBO OAJIOB U CTaBUT NOANHUCH. Ecin B pe3ynbraTe MpoBepKH
CTY/IEHT IOJIy4aeT MEHBIIYI0 CyMMY 0ajuI0B, TO paboTa BO3BpALIAETCsl CTYACHTY AJIs 10pPaOOTKU WU
nepeieKy. 3aMevaHus MpernojaBaTelib B MMCbMEHHOM BHJIE IIPECTABIISET CTyAeHTy. Ha TuTynpHOM
JmcTe aenaercst otMetka «/lopaborare» nnm «llepenenathy.
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3amuTa KypcoBOro npoexkTa

@DopMoOii TEKYIIET0 KOHTPOJIS SBISETCS 3allUTa KypCOBOTO MPOEKTA, YTO MO3BOJISET BBISIBUTH CTEIECHb
c(hOPMUPOBAHHOCTH MPO(PECCHOHATILHOTO MBIIIICHUSI CTYJACHTOB M OCBOCHHOCTH IPOTPAMMHOTO
MaTepuasa B IPOoIecce CaMOCTOSTEeNbHOM pabOThl HaJl KypPCOBBIM ITPOEKTOM.
3amuTa KypcoBOro MPOEKTa COCTOUT M3 ABYX ITAIMOB: KpaTKOE COOOIIeHUE (2-3 MUHYTBI) O CYIIIHOCTH H

pe3ynbratax paboThl,

KOTOpPO€ IIPOXOAUT HaA OCHOBE 3apaHEC IIOATOTOBJICHHOI'O AOKIaga H

npearnoiaraeT cBOOOJHOE BIAJICHUE TEMOW MCCIENOBAHMS M OTBETHl Ha Bompockl. [IpenomaBaTtens
MOXKET 3a7iaBaTh MO TPHU BOIPOCA IO KaKIOMY pasliely KypCOBOTO IMOEKTa. Takyke MpernojiaBaTelb
MOXET 3a7]aBaTh YTOYHSIOIINE U JOTIOJHUTEIbHBIE BOIIPOCHI.
Kputepuu onieHnBaHus 3a1IUTHI KYpCOBOI pabOTHI

Kpurepuit

11 - 20 Gamios

4 - 10 6annos

0 - 3 6amnoB

1. CooTBETCTBHE
co/iep KaHus JOKIIaa u
CTENEHDb BIaJeHUs
3asBIICHHOM TEeMOi
KCCIIe JOBAHUS

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 3aTPYAHCHHS
py TOKJIa/1e

Copeprxanue oKiIana He
COOTBETCTBYET 3asBICHHOU
TeMe, CTYACHT He CIIOCOOCH
mepeaaTh OCHOBHEIC ATAITBI
TIpY HAIIICaHUH PaOOTHI

2. HaBbiku ipoBeieHUS
[PACUETOB U OIIEHKA
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
QITOPUTM BBIYUCIICHHS, CTIBITHIBACT
BaTpyIHEHUS IIPH IEMOHCTPALUT
(hOpMyII JJIs1 BEIYUCTICHUSI U
[pACUYEeTOB, MOXKET MHTEPIPETUPOBATH
[MOJTy4EHHBIE PE3YJILTATEI,
MCIIBITBIBAET 3aTPYSHEHHS IIPU
ITeMOHCTpaIK B3aUMOCBSI3U
[pPaCCUMTaHHBIX MOKa3aTeseH.

CTYIEHT UCTIBITHIBAET
3aTpyIHEHUsI UK HE MOKET
pacckasaTh aropuT™M
BBIYWCIICHUA, UCIIBITHIBACT
3aTpyAHEHUSI IPU
JEeMOHCTpaIuu GOpMYIT JIst
BBIYUCJICHUA U PACUCTOB, HE
MOXET UHTEPIIPETUPOBATD
IMOJIYYCHHBIC PE3YJIbTAThI, HE
MMOHUMAET B3aUMOCBSI3H
paccUMTaHHBIX MOKa3aTenei

3. OTBETHI HA BOIIPOCHI
pernogaBaTens

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

CTy/IEHT UCTIBITHIBAET 3aTPY/IHEHHS
[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.

CTyZIeHT UCTIBITHIBACT
3aTpyAHEHUs NIPU OTBETE Ha
BCE BOIIPOCHI, HE MOXKET JaTh
OTBET HABOJAIIMX BOIPOCOB,
HE MOHMMAeT B3aUMOCBSI3U
MIOJIYYE€HHBIX [T0Ka3aTesei.

[IpenonaBaTenb OLIEHUBAET 3aIIUTY KYPCOBOTO MPOEKTA U COOTBETCTBHUE KaJECHAAPHOMY PEUTHHT IUIAHY
mo 60-0ayuTbHOM cucTeMe. 3aluTa KypCOBOTO MPOEKTAa CYUTAETCS BBHIITOJHEHHOM, a CTYACHT MOJydaeT
WUTOTOBYIO OIIEHKY MO KYpCOBOMY IMPOEKTY MpH Mony4eHuu 33 OaiioB, Ha TUTYIHHOM JIHCTE
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IIperoiaBaTesb CTaBUT Oaibl 3a 3aIIUTY, a TAaKKe CyMMy OaioB (BBIIOJHEHHE NPOEKTa + 3aIluTa).
Ecnu B pesynbprare 3alMTHI CTYJCHT IMOJy4YaeT MEHBIIYI0O CyMMY OaioB, TO CTYIACHT HPUXOIUT Ha
3aIUTy NOBTOPHO B 4aChl KOHCYJIbTALIMNA IIPETIOAABATEIIS.

HToroBasi oleHKa 3a KypCOBOH MPOEKT PACCUMUTHIBACTCS HA OCHOBE IMOJyYECHHOH CyMMBI OaijioB 3a
BBINOJIHEHUE KYpCOBOI'O IPOEKTa U 0aJIjI0B, HAOPAHHBIX MPH 3alIUTE COIIACHO KAJIEHIAPHOMY PEHTHHT
IJIaHY JUCHUIIINHBL.




