Pabouasn nporpaMmma IMCIUIIJINHBI (M())Iy.]'[ﬂ) ((MO}Ie.]'[I/IpOBaHI/Ie XUMHUKO-TEXHOJOI'MYCCKHUX
nmpoueccoB», BKJIAKYadA OCHOYHbBIC MaTEPUAaJIbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOI MPOrPaMMBbI

I'pynna komnereHuui Kateropusi komnereHumii Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[IpodeccronanpHbIC - IMIK-1. CmocobeH  OCYIIEeCTBISTh

9KOHOMHMUYECKWH aHaju3 M pacyer

HKOHOMMYECKHIX MoKazartemnei

JIeSITENIbHOCTH MPEIIPUATHSI

XMMHYECKOIl OTpaciu C  y4eToM
€CTECTBEHHO-HAay4HBIX ~ OCHOB U
ocobeHHocTE! TEXHOJIOTMUECKUX
MPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu-

1.2. KoMmneTeHIIUM W WHIAMKATOPbI WX JAOCTHXKEHHS, (OpMHPYeMbIX TUCHUILIAHOM
(MoayJiem) B nmporecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:kaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH
[K-1 IK-1.3 YyuteiBaeT MpU NMPOBEACHUM aHAJHN3a €CTECTBEHHO-HAy4HbBIE OCHOBBI U
0COOCHHOCTH TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJICTBA B XUMUYECKOM
OTpaciu

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUNINHE (MOTYJIIO)
Heab u3yyeHUusi TUCHUIIMHBLI (MOAYJsi) — mproOpeTeHue 0a30BBIX 3HAHHWMA 10 OCHOBHBIM
pazzenam Kypca, a TakkKe YMEHHUI U MPAaKTUYECKUX HaBBIKOB B 00JIACTH MOJIEIMPOBAHUS XUMUKO-
TEXHOJIOTHYECKHUX MPOLECCOB, UCIOIB3YEMbIX ITPU PEUICHUU HAYUYHBIX U MPAKTUUYECKUX 3a/a4.
B pesynbpTaTe nzydeHus: AUCIUTUIMHBI (MOYIIS) OOyUaIOIIHMIACS TOKEH
3HATh:
® METOAbl IOCTPOCHHSI SMIIUPHUUECKUX (CTAaTUCTUUYECKHX) U  (DU3HKO-XUMUYECKUX
(TeopeTHyeCcKuX) MOIETICH XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB;
e METOAbl MJICHTHU(UKALINN MATEeMAaTUYECKUX ONMHCAHUN TEXHOJIOTHUYECKHX MPOIECCOB Ha
OCHOBE IKCIIEPUMEHTAIbHBIX TaHHBIX;
e METOAbl ONTUMHU3ALMM XUMHKO-TEXHOJOTHYECKUX MPOIECCOB € MPUMEHEHUEM
SMIUPHUYECKUX U/ MU (PUZUKO-XUMHUECKUX MOJIEIIEH;
yMeThb:
® T[PUMEHSTh HU3BECTHBIE METOJbl BBIYMCIUTEILHOM MAaTeMaTUKU U MaTeMaTUYecKOM
CTaTUCTUKH TSI PEIICHUs KOHKPETHBIX 3a/1a4 pacueTra, MOJeIMPOBaHUs, UACHTU(DUKAINN
U ONTUMH3ALMU TPH HUCCICIOBAHHUH, MPOCKTUPOBAHUU U YIPABICHUH MpOLeccaMu
XUMHYECKON TEXHOJIOTUU
® CIOJB30BaTh B CBOEH MPAKTHUYECKOW MIESITENbHOCTU [UIS JTOCTHIKEHHUS JTHUX IleNel
M3BECTHBIE MAKETHl IPUKIIAHBIX IPOTPaAMM;
BJIA/IETh:
® METOJaMH MaTeMaTUYECKOW CTaTUCTUKH sl 0OpabOTKU pe3ylbTaTOB AaKTHBHBIX U
MACCUBHBIX IKCTIEPUMEHTOB
® METOJAaMH BBIUMCIMTENBHOW MaTeMaTUKU s pa3paboTKM M peaju3aluud  Ha
KOMITIBIOTEpaxX alrOpUTMOB MOJEIHPOBAHUS, UACHTU(DUKAIIMM U ONTHMHU3AIUN XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB.
2. O0beM, CTPYKTYpPa U cofep:KaHue JAUCHUILINHBI (MOAYJIS)
2.1. O6beM TUCHUTLIUHBI (MOTYJIs1)

Buowt yueonoii pabomui Dopmul 00yuenusn
Ounan
O0mast Tpy10eMKOCTh: 3a4ETHbIC SIMHUIIBI/9achl 4/144




KonTakTHas padora: 72
3aHsTHS JIEKIMOHHOTO THIIA 36
3aHATHS CEMHUHAPCKOT0 THIIA 36

KoncyabsTamuu 0

IIpomeKyTOYHAS ATTECTANMS: 3a4ET C OLCHKOM 0

CamocTositetbHas padora (CP) 72

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmMaM 00pa3oBaTeIbHOI 1eATETbHOCTH
Ounasn popma odyuenus

Ne
n/n

Buabl yue6Hoii padoThl (B 4acax)

KonTaktHas padora

HaumMeHnoBanue Ttem
(pa3nenoB)

3anaTus
JEKIMOHHOI'0 THIIA

3aHATHSA CEMHUHAPCKOrO THIA CP

JI

Hnble

13

JIP

Hnrnie

IToctpoenue

12

0

6

C
0

6

0

24

SMITUPHYECKHUX
Mojenei XUMHMKO-
TEXHOJIOTUYECKHX
HPOLIECCOB

2. [Toctpoenne Qusnko-
XUMHWYECKUX XHUMUKO-
TCXHOJIOTHYCCKHX
IPOLIECCOB

3. OCHOBBI OIITUMU3ALUA
XHUMHKO-
TCXHOJIOTHYCCKHUX
HPOLIECCOB
Ilpumeuanua:

JI — nmexmuu, 13 — npaktnueckue 3anarusi, C — cemunapsl, JIP — nmabopatopusie padotsr, CP — camocrosrensHas
pabora.

2.3. Conep:xkanue JUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pasaejiam) W

BHIaM padoT

12 0 6 0 6 0 24

12 0 6 0 6 0 24

Conep:xaHue JEKIMOHHOTO Kypca

Ne
o HaumeHnoBanue TeM (pa3/iesioB) Conep:xaHue JIEKIHOHHOT0 Kypca
1. | Tloctpoenwue smmuprdeckux | 1.1. @opMynupoBKa 3a1auu anmpOKCUMAITHN JaHHBIX TS OMTHCAHHSI
Mozenei XMMHKO- | 9KCIIEPUMEHTAIBHBIX 3aBHCHMOCTEH U TMONYYCHHS SMIMPUICCKUX

TEXHOJIOTMYECKUX MPOLIECCOB Mojenel nmpoieccoB. Buapl kpurepues anmpokcumMarn. Kpurepnit
METO/ja HAaUMEHBIINX KBaApaToB. Pemenne 3aqaun anmnpokcuMaIuu
JUISL HEJIMHEMHOW M JIMHENHOM 10 mapaMeTpam Moeiel. MatpuuHas
(dopMynupoBKa 3aJadM  ANNPOKCHMAIWHU. AHAIUTHUECKHH W
ANTOPUTMUYECKUH MOAX OB AT PEIICHUS 3a7a4X allpOKCHMAIIN
Ul JMHEWHBIX W JMHEapU30BaHHBIX MOJENIEH  METOIOM
HaMMEHBIINX KBaJPATOB.

1.2. HopmanbHblii 3aKOH pacClpeleleHUs] Ui  BEKTOPHBIX
CIlyJalHBIX  BEMMYMHBI W ONPEIEICHHE WX  YHCIOBBIX
XapaKTepPUCTUK. MaTemMaTndeckoe OXHAAHWE W IHUCTIEPCHs JUIs
BEKTOPHBIX  CIIyYalHbIX  BEJIMYMH. JucnepcuoHHbli U
KOPPESLIMOHHBII aHaJIu3. IlonsTus JTUCTIEPCUU
BOCIIPOM3BOIMMOCTH M aJI€KBAaTHOCTH, a TaKXe - OCTaTOYHOU
muctiepcun.  OmpeneneHre  BBIOOPOYHBIX — KOX(PHUIIMESHTOB
KOppemsiui ¥ KO3((HUIMEHTa MHOXECTBEHHOH KOPPEISIIUHL.
CraTtucTuuecKkuil Moxo/1 K ONpeIeTIeHHI0 OITMOOK 1 ITOrPEITHOCTEH
B 9KCIIEPUMEHTAIBHBIX TOYKAX H3MEPEHHH.

1.3. PerpeccHoHHbIH U KOPPENSAIMOHHBIA aHAIN3 Ui TTOCTPOCHUSI
SMIHUPUYECKUX MOAEIEH Ha OCHOBE JAHHBIX IACCUBHOIO
skcriepuMmenTa. [lorsaTus QyHKImM oTKINKa ¥ (hakTopoB. OCHOBHBIE
JOMYLICHUSI PErpeCCHOHHOTO U KOPPEIIUOHHOIO  aHalu3a.
Kpurepun npoBepkn OZHOpOAHOCTH nucnepcuil. Breibop Buzaa
YpaBHEHHMH pErpeccHy, a Tarke ompeneneHne KoddduireHTos
perpeccu M MX 3HAYUMOCTH C HCIOIb30BAHHMEM KpUTEPHs




CrbrozieHTa. IIpouenypa HUCKITIOUECHHUS HE3HAUYUMBIX
ko3(p¢unmentoB  perpeccun.  OmpereneHne  ageKBaTHOCTH
perpeccroHHBIX Mozenel ¢ moMoIbio kpurepust durepa.

1.4. OcHOBHBIC TIOJNIOKEHHS TEOPHH IUTAHUPOBAHHS SKCIICPUMEHTOB
(I): momubrit daktopubid skcnepument (IIPD) u obpaboTka ero
pe3ynbratoB. OnTHMaNbHBIE CBOMCTBA MATPHUIBI TUIAHUPOBAHUS H
CBOICTBO  opToroHambHocTH. Ormpeznenenue  kodduIEEHTOB
MozeNnel, UX 3HAYUMOCTH M TIPOBEpKa aJE€KBATHOCTH YpaBHEHUS
perpeccun. CBOWCTBO poTaTabEeIbHOCTH MONHOIO (hakTOpHOrO
JKCIIEPUMEHTA.

1.5. OcHOBHBIE MTOJIOKEHHS TEOPHUH TIAHUPOBAHUS SKCIIEPUMEHTOB
(I1):  opTOoroHanbHBI I[EHTPANBHBIA KOMITO3UIIMOHHBIA IUIaH
(OLKII) »okcrepuMeHTOB W 00paboTka €ro  pe3yJabTaToB.
OOecrieueHre OPTOrOHAILHOCTH MAaTPHLBl  IUIAHUPOBAHUS U
onpejeNeHre  BENMYMHBI  3Be3gHoro Iieda.  OmnpeneneHue
KO3 (PHUIMEHTOB MO, UX 3HAYUMOCTH U OIEHKa aJIeKBaTHOCTH
ypaBHEHHsI perpeccuu. PacueTHoe BBIYMCIEHHE KOOPJUHAT TOYKU
ontumMymMa (3KCTpeMyma).

1.6. OnTuMuzanusi OSKCIEPUMEHTAIBHBIX  HCCIEJOBAaHMHA  C
npuMeHeHneM Metona bokca-Bunbcona. OcHOBHBIE TOAXOABI K
OIITUMU3 AT OKCIICPUMEHTAJIbHBIX I/ICCHe}IOBaHHﬁ.
DKCHepuMEHTaAIbHO-CTATUCTHUECKHA MeTo. CTpaTerusi TBUKEHUS
K ONTUMYMY 1iel1eBoi GpyHKIMH (PYHKIMHU OTKIIMKA) TPaJUeHTHBIM
MmetofoM. Kpurepun nocTikeHHs: «IOYTH CTallMOHAPHOM 001acTi
U  METOAbl YTOYHCEHUSA IIOJIOXKCHUA ONTUMAJbHOM TOYKH B
(haKTOpHOM MPOCTPAHCTBE.

[TocTpoeHre (HU3UKO-XUMHUUECKUX
XUMHKO-TEXHOJIOTHYEeCKUX
HpOILECCOB

2.1 Drampl MaTeMaTHYeCKOro MojeiaupoBaHus. DopMyiaHpoBKa
TUIIOTE3, TIOCTPOCHHE MAaTeMaTHYEeCKOro OINWCaHUs, pa3paboTka
MOJICIMPYIOIIETO AITOPUTMA, MPOBEPKa aJeKBATHOCTH MOJEIU U
UIeHTUQHKALMS HMX [apaMeTpoB, pPACUeTHbIE HCCIIEIOBAHUS
(BBIYMCIUTENBHBINA IKCTIEPHIMEHT).

2.2 CocraBiieHHE CHCTEM ypaBHEHHH MaTEMaTHYECKOTO OIHCAHUS
npoleccoB U pa3paboTka (BBIOOP) alrOPUTMOB HX pEIICHHS.
BIouHBIl NPUHIUI TOCTPOEHUS CTPYKTYPHBIX MaTEMaTHYECKHX
mozeneil. OO00OIIeHHOE ONMUCAHUE [BIKEHUs] IMOTOKOB (a3 B
anmaparax C  [OMOLIBI0  THIPOJUHAMHYECKHUX  MOJIEJIeH,
YUYHUTBIBAIOIINX COCPENOTOYCHHBIE U paCIpelielieHHbIe UCTOYHUKU
BelllecTBA W dHepruu (Teriothl). JIOKalbHBbIE HHTEHCHBHOCTH
MCTOYHMKOB BEIECTBA M TEIUIOTHl B IOTOKAX, COOTBETCTBYIOIIHE
pa3nu4yHbM  QU3UKO-XUMHYECKHX TmpoieccaM. OCHOBHBIC THIIBI
ypaBHEHHI MaTEeMaTHYECKOr'O ONMCAHMUS XUMUKO-TEXHOJIOI MYECKUX
MPOIIECCOB — KOHEYHbIe, OOBIKHOBEHHBbIC Au(PepeHIIuaIbHble U
muddepeHnnanbHbIe ypaBHEHHS B YACTHBIX POU3BOJIHBIX.

2.3 MaremaTndyeckoe  MOJCIHMPOBAHME  CTAMOHAPHBIX U
JUHAMHYECKUX  PEXHMOB  THUIPABIMYECKHMX  MPOLECCOB B
TPpYOOIPOBOHBIX CHCTEMAaX, TIOOAJbHBIE M JCKOMITO3HI[OHHBIC
METOJIbI PEIICHHS CHCTEM HEIMHEHHBIX YPaBHEHHUH, a TAKKe SIBHbIC
Y HESBHBIC METOJIbl YUCIICHHOTO PEICHHUS] CUCTEM OOBIKHOBEHHBIX
mudepeHnuanbHEIX  ypaBHeHH.  CocTaBieHHE — YpaBHEHHM

MaTEMaTHYECKOT O OIMCAaHHUSA mporecca. [MocTpoenune
WH(POPMAIIMOHHBIX MaTPHUI] MATEMAaTHIECKIX MOJECIEH Ul BEIOOpa
00IIero anropuTMa peHIeHHs — MOICIUPYIOIIETO alTOpUTMA.

Peanu3zanus anropuTMOB pelIeHHUs HEIMHEHHBIX M OOBIKHOBEHHBIX
mupdepeHnuaNbHEIX  ypaBHeHWH. OmUcaHWEe  CTalMOHAPHBIX
pexumoB XTII ¢ mpuMEHEHMEM CHCTEM JIMHEMHBIX M HENMHEWHBIX
ypaBHeHUM. WTepanoHHble anropuTmel peuieHus. [IpumeHneHue
METOZOB MPOCTHIX uTepanmii 1 HeioToHa-Padcona ms momyueHus
pemenus.  [IpoGmema  cxogumocTH — Tporiecca  pelIeHHS.
JIeKOMIO3UIIMOHHBIA METOJ] PELICHUS CIOXKHBIX CHCTEM KOHEYHBIX
ypaBHeHu#. [locTpoenne nHGOPMAIIMOHHONH MATPHUIBI 7SI BEIOOpa
ONTHMAJIBHOTO QJITOPUTMA peleHus 3aaaur. [loHsTHe >KecTKOCTH
cucteM au(epeHINATbHBIX YPaBHEHHH M KPUTEPUH YKECTKOCTH.
SIBHbIe (OBICTpBIC) M HEsBHBIE (MEIICHHBIC) METOJIbl PElICHHS.
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Meronp! nepBoro (Merox Jinepa), BToporo (Moau(UIMpOBaHHbIE
MeTonsl Oinepa) W derBepToro mopsaka (Meron Pynre-Kyrra).
OrneHka TOYHOCTH METOOB — OMMOOK ycedeHus. llepexomHbie
OIIMOKY M OIIMOKM OKpPYTJICHHS NPH YHCIEHHOM HHTETPUPOBAHUH
middepennmansupix  ypaBHeHHid.  CriocoObl  obecriedeHust
CXOIMMOCTH penreHus 3a1aun. [[puMeHeHre HessBHBIX METOJIOB IS
pelIeHusT KECTKHX CHCTeM Ju(QepeHIMaNbHbIX ypaBHEHUI.
OmnpeneneHusl mara WHTETPUPOBAHUS HMTEPAIMOHHBIM METOJIOM.
MetonoB Kpauka-Hukonbcona (MeTos Tpamenuii).

2.4 MaremaTiyeckoe MOJEIMPOBAHUE CTAlIOHAPHBIX PEKUMOB
MPOLIECCOB  TEIUIONEPEAaYd B IUIACTMHYATHIX M 3MEEBUKOBBIX
TEIUI0O00OMEHHMKaX. MaTeMaTH4ecKoe OIMCaHue IIPOLIECCOB C
NPUMEHEHWEM MOJENeH WIealbHOrO CMENICHHS M BBITECHEHUSI.
Beibop u rpaduueckoe npencraBieHHE aNrOpUTMOB PELICHHSI.
[TpumeHeHne cTaHIapTHBIX METO/IOB BBIYHUCIUTEILHOW MaTEMaTHKU
JUISL pellieHus 3a/1ay.

2.5 Maremariyeckoe MOJACIMPOBAHUE CTAlMOHAPHBIX PEKUMOB
MPOIIECCOB TEIUIONEpeAayd B NPSMOTOYHBIX M IMPOTUBOTOYHBIX
TpyOUaThIX TEINIOOOMEHHHKOB, pelieHne 3agadn Komm 1 kpaeBoi
3alaud  [pU  HMHTETPHPOBAHMM  CUCTEM  OOBIKHOBEHHBIX
middepeHnManbHbIX  ypaBHEHWI. Maremarnueckoe OIUCaHHe
MPOIECCOB C IMPUMEHEHHEM MOJIeNell HACaIbHOIO BBITECHEHHUS.
Pemienne 3amaunm Kommum u kpaeBod 3amaum. Ilpencramienue
QITOPUTMOB BBIYHMCIICHUH B BHJE WH()OPMALMOHHOW MAaTpPHIIBI
CHCTeMbl yPaBHEHUII MaTeMaTHYeCKOro OMHCaHUSI U OJIOK-CXeM
pacueroB. Maremaruueckoe omnucanue XTII ¢ npumeHeHuem
cucTeM  OOBIKHOBEHHBIX AW QepeHINaIbHbIX  YpaBHEHHIA.
Onucanne OOBEKTOB C paclpelesieHHBIMH B IPOCTPAHCTBE
napaMmerpamMy. DOpMYIUpPOBKa HAayalbHBIX U KPAaeBBIX YCIOBHUM
3a/a4 pemeHus. YUcneHHbIH anroputM 1-ro nopsyaka [uis perieHus
3anauu Kommm. MeTon «ripucTpenkim» IJ1s peleHns KpaeBou 3aaui.
2.6 Maremariyeckoe MOJCIMPOBAHUE CTAlIOHAPHBIX PEKUMOB

IpPOLIECCOB B PEAaKTopax  C  MELIAJIKOM. Omnucanue
MHKPOKHHETHYECKUX 3aKOHOMEpPHOCTEH HPOTEKaHU
IPOM3BOJIBHBIX CIOKHBIX XMMHYECKHX PEaKLi B )KUIKOH (a3ze s
MHOTOKOMITOHEHTHBIX ~ cucTeM.  OmpemelieHHe  KIIIOUEBBIX

KOMIIOHEHTOB CIIO)KHBIX XMMHUYECKHX pEaKkIUi ¢ NpUMEHEHHEM
METOJIOB JINHEHHOH anreOpel - paHTOB MAaTPHUI] CTEXMOMETPUIECKHUX
K03 PHUINEHTOB peaxnum. Marematiueckoe OITHCaHHe
PEaKTOpPHOro Ipolecca ¢ pyOamIKod sl MPOM3BOJLHON CXEMBI
NPOTEKaHUS] XUMHYECKOW peakiuu. BriOOp anropuTMoB penieHus
3aJayd C TNpPUMEHEHHEM HH()OPMAIMOHHOW MAaTpHIbl CHCTEMBI
ypaBHEHMH MaTEMaTHYECKOrO OIMCAaHWUSI W  IIPEACTAaBIICHUS
aNTOPUTMAa PEIICHHUS C TIOMOIIBIO OJIOK-CXEMBI pacueTa MpoIiecca.
2.7 MareMaTtiyeckoe MOJEIMPOBAHHE HECTAIMOHAPHBIX PEXKUMOB
MIPOLIECCOB B PEAKTOpax ¢ Memankold. MaremaTiueckas IoCTaHOBKa
3aJa4u JIs1 pEaKLUU C IPOU3BOJIBHON CTEXUOMETPUUECKON CXEMOH.
DopmynupoBka 3amaun Komm — 3a1a4n ¢ Ha4aIbHBIMU YCIIOBHSIMH.
PasnocTHOE MIPECTaBIICHNE CHCTEMBI OOBIKHOBEHHBIX
muddepeHnIuaNbHEIX ypaBHeHHA. [locTpoeHne WHPOPMAHOHHON
MaTpUIBl UIS BBIOOpAa alropuTMa pemeHus. | padudeckoe
MIPEACTaBIICHNE ANTOPUTMa PEIICHNS B BHIE OJIOK-CXEMBI pacuera.
2.8 MaremaTHdecKoe MOAEIHPOBAHNE CTAIIMOHAPHBIX PEXUMOB B
TpPyOUaThIX pEaKTOpax C MPSIMOTOYHBIM U IPOTUBOTOYHBIM
IBIDKCHHEM  TEIUIOHOCHTened. MaTemaTndeckass MOCTaHOBKa
3a7a4d 7Sl peakUuu C KOHKPETHOM CTEXHOMETPUUYECKOU CXEMOM.
DopmynupoBka 3amaun Komm — 3a1aqu ¢ Ha9albHBIMH YCIOBHAMH
¥ KpaeBOH 3a7aun — 3a7a4d C KPaeBBIMM yCIOBHSAMH. PazHOCTHOE
MIPEACTAaBICHHE CHCTEM OOBIKHOBEHHBIX JH((hepeHnnanbHbIX
ypaBHeHHH. [locTpoeHne MH(MOPMAIMOHHBIX MAaTpPHI] Ul BBIOOpa
anropuTMoB pereHus. ['padudeckoe MpeAcTaBlIeHNE ANTOPUTMOB
penieHus B BUae OJI0K-CXEMBbI pacyera.




2.9 MateMaTH4yecKOe MOJACTHPOBAHHE HECTAI[MOHAPHBIX PEKIMOB
MPOIIECCOB B TPYOYATHIX PEAKTOPaX W YHCICHHBIC alTOPUTMBI
TUCKpETH3alluy I perieHus cucteM anuddepeHIuaTbHbIX
YpaBHEHUH C YaCTHBIMH MpPOU3BOJHBIMH. Martemarudyeckas
TOCTaHOBKA 3a7a4u JUTSt peakuuu c KOHKpETHOU
CTEXHOMETpHUECKO cxemod. @DOpMyIUpOBKAa HadalbHBIX |
TpaHUYHBIX yCIIOBUH. JuddepeHnnaibHble YpaBHEHHS B YaCTHBIX
MPOM3BOJAHBIX -  JJUIMOTHYECCKOTO,  Mapa0oIMdeckoro  u
TUIEePOOJTUYECKOT0 THUIOB. AJITOPUTMBEI  PEIICHHUS YpaBHCHHA
napaboimdeckoro Tuma. MaremMaTwdeckas MOJECIb XUMHUYECKOTO
MIPEBPAILEHHS B U30TEPMUUYECKUX YCIOBHSIX JJIsi HECTAlIMOHAPHOTO
mporecca B TPYyOYaThIX —ammapaTax € YYeTOM TPOJOJIHHOTO
MepeMelIMBaHusl W € [PUMEHEHHWEM  OJHOMapaMeTPHUUECKOi
TUQPY3UOHHON MOIETH JJI  ONMUCAHUSA TUAPOAUHAMUYCCKOU
0OCTaHOBKH B PEAKIHOHHOM IMOTOKE. AJITOPUTMBI PEIICHUS B BUJIC
CHUCTEM HEIMHEWHBIX YpaBHEHWH, a Takke OOBIKHOBCHHBIX
TudQepeHINATBHBIX YPABHEHHIA TEPBOT0 U BTOPOTO MOPSIKOB.

2.10 MaremaTn4eckoe MOJCITUPOBAHUE CTAI[MOHAPHBIX PEKUMOB
MPOIIECCOB HEMPEPHIBHON MHOTOKOMITOHCHTHON PEKTU(PHUKAIIMH U
abcopOuuu. MaremaTtuieckoe OTHCaHue npotiecca
MHOTOKOMITOHEHTHOW peKTH(UKAIMM B TapenbyaTod KOJIOHHE.
MogenupoBanue (a3oBOro paBHOBECHS U IPOIIECca Maccorepeaun
Ha TapelikaX B MHOTOKOMIIOHEHTHBIX CHUCT€Max. YYeT TeIJIOBBIX
OaJlaHCOB Ha Tapelkax TMpd MOACTUPOBAHUHM TMpollecca B
PeKTH(OUKALMOHHON KOJOHHE. JICKOMIIO3UIIMOHHBINA aJTOPUTM
pacuera mporecca peKTH(UKAIMM B KOJOHHOM araparte.
MatemaTHuecKoe OMHCaHWE TMpollecca MHOTOKOMIIOHEHTHOM
abcopOunu B HacaJo4HOM KojoHHEe. MozenupoBaHue Iporecca
MHOTOKOMIIOHEHTHOH Maccolepeaauyd B CEKUUSAX Hacal04yHOU
KOJIOHHBL.  AJNTOPUTM  pemieHus  KpaeBod  3ajayd s
MOJICIIMPOBAHUS Mpoliecca abCOpOIIMHU B HACAIOUYHOM KOJIOHHE.

OCHOBBI  ONTUMM3ALUNA  XUMHUKO-
TEXHOJIOTMYECKHUX MIPOLECCOB

3.1 Pemenne 3ama4 ONTUMHM3AIMU C TEPMOXMHAMUYECKHUMH,
TEXHOJIOTMUECKUMH, SKOHOMUYECKUMH, TEXHUKO-3KOHOMUYECKUMHU
U JKOJOTMYECKMMHU KPHUTEPUSIMU ONTUMalbHOCTH. ONTHMasbHbIE
pecypcocoeperarone XTII. Boibop kpuTepreB ONTUMalbHOCTH
(ueneBbIX QpyHKIHMIT). DOPMYITHPOBKA MHOTOKPUTEPUAIILHOM 331241
ontuMuzanmu. OCcoOEHHOCTH pELIEHUs] ONTHMHU3AIMOHHBIX 3ajad
XTIl mpu HaIWYUMM HECKONBKUX KPUTEPUEB ONTHMAJIBHOCTH,
OBPa)KHOM XapakTepe IeneBoil (YHKINH ¥ HAUINYHN OTPaHUYCHHUH
1-ro u 2-ro pona.

3.2 AJiropuTMBl OJHOMEPHONH ¥ MHOTOMEPHOW ONTHMHU3ALIUH.
Metoapl CKaHHUpPOBaHUSA, JIOKAIM3ALUH JSKCTPEMyMa, 30J0TOro
ceyeHus U yncen PuOOHAYM B CIydae OZHOMEPHOH ONTHMHU3ALIUH.
Meronsl MHOTOMEPHOW ONTHMH3AalMM HYJIEBOTO, IEPBOIO M
BTOpPOro mopsAakoB. CHMIUIEKCHBIE, CIy4ailHbIE M TI'paJUCHTHBIE
METOABI MHOTOMEPHOH onTuMu3ami. MeTto mrpadHbIX GyHKIHIA.

Conepxxanue 3aHATHI CEMUHAPCKOr0 THIA

HaumeHoBaHnue TeM (pa3aesioB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOro TUImna

ITocTpoenue SMIIUPUYECKUX
MoJenel XUMHKO-TEXHOJIOTHYECKUX
TIPOLIECCOB

13 | octpoenue SMIIUPUUECKUX Mozenei XUMUKO-
TEXHOJIOTHUECKHX MPOIIECCOB

JIP | ObpaboTka pe3ynbTaTOB TACCHBHOI'O YKCIICPUMEHTA;
O06paboTKa pe3yIbTaTOB AKTHBHOT'O KCIIEPHMEHTA;

IlocTpoenne  PHU3NKO-XUMHUUECKHUX
XMMHKO-TEXHOIOTHIECKIX
TIPOLIECCOB

13 | octpoenue (hU3UKO-XUMITYECKIX XUMHKO-
TEXHOJIOTMYECKUX MPOIIECCOB

JIP | MogenupoBaHue MPOCTOM TUAPABINYECKON CUCTEMBI B
CTALIMOHAPHOM PEKUME;
MogenupoBaHue MPOCTOM TUAPABINYECKOM CUCTEMBI B
JUHAMHUYECKOM PEXKHME;

OCHOBBI  ONTUMU3 aln ~ XUMHKO-
TCXHOJIOTUICCKUX NPOLICCCOB

113 OCHOBBI OIITUMHU3 a1 XUMHKO-TEXHOJIOTUYCCKUX
MponeccoB

JIP | MopennpoBaHue XUMHUYECKHX PEaKTOPOB.




CojaepikaHue caMOCTOATEILHOM padoThI

1‘17121 HaumeHoBaHnue TeM (pa3aesioB) Coaep:xanue cCaMOCTOATEJIbHOUH PadoThI

1. | TloctpoeHue sMmnupuueckux | [loBTopeHne  JIGKIMOHHOTO  MaTepuaia. IlogroroBka K
Moelei XUMHKO- | TIPAaKTHYSCKUM 3aHATHSAM H Ja00OpPaTOPHBIM paboTam
TEXHOJIOTMUECKUX MPOIECCOB

2. | Ioctpoenne Qusuko-xumuueckux | [loBTOpeHHEe  JIGKITMOHHOTO  MaTepHaia. IlogroroBka K
XHMUKO-TEXHOJTOTMYCSCKUX MPAaKTUYECKUM 3aHATHAM U JJA0OpaTOPHBIM paboTam
TIPOLIECCOB

3. | OcHoBBI onTUMH3AIMU XUMHKO- | [IoBTOpeHHE  JIGKITMOHHOTO  MaTepHaia. IlogroroBka K
TEXHOJIOI'MUECKUX MPOIECCOB MPAKTUYCCKAM 3aHATHIM U JJA0OpaTOPHBIM paboTam

3. OueHouHble MaTepuadbl [Jisl TPOBEJAeHUS TeKYLero KOHTPOJISL YCIeBaeMOCTH M
NMPOMEKYTOUYHOI aTTeCTAIUM 00YyHAIOUINXCH MO AUCHUIINHE (MOIYJTI0)
[lo mucuunnuHe (MOIYJIO) HPETYCMOTPEHBI CIEAYIOIIUME BHUIbl KOHTPOJISI KadyecTBa
OCBOCHHUS:
® TEKYyIIHUN KOHTPOJb YCIIEBAEMOCTH;
® [IPOMEXYTOYHAs aTTeCTalMs 00yJaromUXCsl 10 JUCIUIIIIMHE (MOAYIIIO).
3.1. OueHouHble MaTepHaJbl VISl NPOBEAEHUs TEKYIleil aTTrecTalMd MO JTUCHUIIMHE

(MoayJ110)
Ne | KonTposmpyemsbie TeMbl (pa3/iesibl) HaumeHOBaHUE OLIECHOYHOI0 CPEACTBA
n/n
1. | Ioctpoenue SMIIUPUUYECKUX Mozeneu xuMuko- | KontponsHas pabora
TEXHOJIOTHYECKHX MPOIIECCOB
2. | Hoctpoenue (DU3UKO-XMMUYECKIX xuMmuko- | KontponesHas pabora
TEXHOJIOTHYECKHX MPOIIECCOB
3. | OcHoBbI ONITHMM3ALINU XUMHKO-TeXHonornueckux | KontponpHas pabora
HPOILIECCOB

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIe MATepPHAJIbl, He00OXOANMMBbIEe Il OLleHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoIecce TEKYyero KOHTPOJIA
ycneBaeMoCTH
KonTposabHbIii padoTa
KoutpoJsbHas pa6ora no teme 1
1. YeM oTiIMYAIOTCS SMIIUPUYECKHE MOAETHU OT (PU3UKO-XUMHYECKUX MOJIEIIEH?
2. YUem oTnMyaeTcs aKTUBHBIN 3KCIIEPUMEHT OT maccuBHOro? Ilouemy MeTo0JI0THS aKTUBHOTO
SKCIEPUMEHTAa MOXET MPUMEHSTHbCS Uil pEelIeHHs 3aJady ONTUMHU3ALUU TEXHOJOTHYECKHX
MPOIIECCOB?
3. Kakumu ypaBHEHHUSIMH OIUCHIBAIOTCA PE3YIbTaThl aKTUBHOTO AKCIIEpUMEHTA?
4. Kakumu ypaBHEHHUSIMU OIUCHIBAIOTCS Pe3yJIbTaThl TACCUBHOTO AKCIIEPUMEHTA?
5. Onumure METOAOJOTHI0 PErpPecCHOHHOTO aHalu3a Uil MOCTPOCHUS HAMIUPUUYECKUX
MaTeMaTHYeCKUX MOJIEed XMMHUYECKHUX MPOIECCOB.
6. Kak BrIOMpaeTCs B SMIUPUUECKUX MOJICIICH — TUHEHHBIX U HEJTMHCHHBIX ?
7. JlaiiTe ompenereHHe NOHATUSIM KoBapuauuu U koddduuuenta xoppensuuu. Uto oHU
xapakrepu3yroT? Kak oneHuTh K03 (PULMeHT Koppensuu A1 IpocTeiiei TnHeitHoi Motenu?
8. IlpumeHeHHe METOJOB HaWMEHBIIMX KBAApPAaTOB MJis OICHKM MapaMmMeTpoB (GyHKIUN
pacrnpeneneHuid cay4yaiHbIX BEJIMYUH.
9. Kak onpenenstorcst KodQPUIIMEHTHI perpeccuu s TMHEHHBIX M0 MapamMeTpaM Mojieneii?
10. Kak onpenenstorcst k03 PpUIIMEHTHI perpeccuu Ijs HeMWHEHHBIX 10 mapaMeTpaM MoAemneit?
11. OnummTe mpoueaypy BbIOOpa KpUTEpHUs anmpOKCUMAIMH OMBITHBIX TAaHHBIX U peEIlleHHe
3amaun onpeaencHus Kod(h(GUIMEHTOB perpeccuu Ui JIMHEWHBIX MO TMapaMerpaMm MoJenen
METO0/IOM HaMMEHBIITNX KBaAPATOB JIJIs OOIIEro Ciydas.
12. JlaiiTe XapakTEpPUCTHKY CIEAYIOUIMM MaTpHIlaM, HCIOJIb3YEMbIM IpU MapaMeTPUUYECKOMN
UICHTU(DHUKAIIMY JIMHEHHBIX U TMHEAPU30BAHHBIX SMIUPUIECKUX MOJICICH !

a. MarpuIle, 3aBHUCAIIEH OT HE3aBUCHUMBIX TMEpeMeHHbIX ((hakTopoB) W BHIA

aNMpPOKCUMUPYIOMUX (PYHKIIUH;
b. wHpOpManMOHHOW MaTpHILE;



C. KOpPPEILIMOHHOM MaTpULIE
13. Kak ompenenuTh 3HAUUMOCTh KOI(D(UIIMEHTOB PErpeccur C UCIOJIb30BaHUEM [-KpUTEPHs
CrprogenTta? OnuiuTe MPOLEAYpY OTCEMBAHUS HE3HAYMMBIX KOA((QHUIIMEHTOB B MAaCCUBHOM
9KCIEPUMEHTE.
14. Ilepeuncnure 0OCHOBHBIE JOIYILEHUS PETPECCUOHHOTO aHAIN3a SKCIIEPUMEHTAJIbHBIX IAHHBIX.
15. Dranbl perpecCMOHHOTO aHaIM3a.
16. Kak crpouTcsi maTpulla IUCIEPCUN-KOBApUALMA W PACCUUTHIBAIOTCS €€ DJIEMEHTHI B
MacCCUBHOM JKCIIEpUMEHTE?
17. OcrarouHasi nucniepcus, JUCHepcusl aeKBaTHOCTU U JUCHEPCUsl BOCIPOU3BOAMMOCTH. UTO
OHH XapaKTEepPU3YIOT?
18. Kak ycTaHOBUTP aJIcKBaTHOCTh YPaBHEHHS PETPECCHH C IOMOIIbI0 Kputepus Pumiepa?
19. Kak ycTaHOBUTH aJ€KBAaTHOCTb YpPAaBHEHHUS DPETPECCHU NPHU OTCYTCTBUM NapauIeIbHBIX
OTIBITOB?
20. OcHOBHBIC OTJIMYHMS AKTHBHOTO W TMACCHBHOTO JKCTEpUMeHTa. Kak MpOBOIUTCS TOJHBIN
(dakropubrit sxcniepumenT ([ID) u 0OpabaThIBatOTCS €ro pe3yabTaThl?
21. Kak ocymecTBisieTcsi OpPTOrOHaJIbHOE IEHTPAJbHOE KOMIIO3MIIMOHHOE IUIaHUPOBAaHUE
(OLIKTI) sxciepuMeHTOB M MPOBOAUTCS 00pabOTKa €ro pe3yinbTaToB?
22. Onumwure npoueaypy 3KCHEpUMEHTAIbHO-CTATUCTHYECKOTO METOJa ONnTMMH3anun bokca-
Bunscona.
KonTtpoJubHas padora no reme 2
1. Kakue OCHOBHBIC NOTYIIEHUS MPUHUMAIOTCS MPU KOMITBIOTEPHOM MOJACITUPOBAHUHU TIPOCTOM
TUAPABINYECKOU CHCTEMBI?
2. Kak onuchIBaeTCsl JBHKEHUE MTOTOKA KUIKOCTH Yepe3 KitamaH?
3. Maremarnueckass MOJETb TPOCTON THAPABIMYECKON CHCTEMBbI (CTAallMOHAPHBIA W
TMHAMHYECKUN pexuMbl). MareMaTudeckoe OmucaHue mpoiiecca, WH(OpMalMOHHAs MaTpula
CUCTEMbI ypaBHEHHI MaTeMaTHYeCKOTo ONUCaHMsl, OJIOK-CXeMa ajropuTMa pacyeTa.
4. MaTteMaTH4Y€eCKO€E OIIMCAaHNE TOMOT'€HHO MHOTOCTaAUIMHON MHOTOKOMIIOHEHTHON XUMHUYECKON
peaknuu. 3aKOH JACUCTBYIOIIMX Macc. Marpuma CTeXHOMETPUUECKHX KO3 UIIMEHTOB.
BripaxkeHuss st CKOpocTel peaknuidi 1Mo BCeM KOMIMOHEHTaM. OrpeneneHue KIoYeBbIX
KOMIIOHEHTOB CJIOKHOM XUMHUYECKOM pEAKUUMU C IMPUMEHEHHEM I[OHATUS pPaHra MaTpHILbI
cTexuomeTpudeckux koddduuuenton. OrnpeneneHue CKOPOCTH BbIACICHUS WIM MOIJIOIIEHUN
TEIIa B CJIOKHOM XUMHUYECKOHN peaKInu.
5. MaremaTtuueckasi MOJI€Tb CTAllMOHAPHOTO PEKMMa B PEAKTOPE C MEIIAJIKOW U pyOalkou c
MPOM3BOJILHON cxeMo#l peakiuu. M3oTepMuueckuid, aguabdaTHUYECKHUl ¢ TMOJHTPONUYCCKUN
pexuMbl. MaremaTHueckoe OINucaHue Impolecca, HHPOpPMAIMOHHAs MaTpulla CHUCTEMbI
ypaBHEHU MaTEeMaTHUECKOTO OINKcaHus, OJ0K-cXxema allropuT™Ma pacuera.
6. Maremaruyeckasi MOJIeNIb HECTALIMOHAPHOTO PEKUMA B PEAKTOPE C MEIIAIKOW M PyOaIIKou C
MIPOU3BOJILHOM CXeMOW peakiuu. MareMaTudyeckoe ONHCaHHe Ipoliecca, MHPOPMAIMOHHAsS
MaTpHIla CUCTEMbl YPaBHEHHUN MAaTeMaTHYeCKOro OMHUCaHHs, OJOK-cXeMa aJropuTMa pacueTa.
[leproauueckuii, MOIyeprUOINIECKII, N30 TEPMUUECKUH, ainabaTHUECKUN U TOJUTPOITHYECKUN
PEXKUMBI.
7. MareMaTtuyeckoe OMHUCAHUE U AITOPUTM pacdyéra CTAI[MOHAPHOTO Mpollecca B TPyOUaTOM
peaKkTope C U3BECTHbIM MEXaHU3MOM €€ TMPOTEKaHUs U C MPSIMOTOYHBIM JBHKEHHUEM
TETUIOHOCHUTEIS B PEKUME UJCAITBHOIO BITECHEHHS.
8. MareMaTuyeckoe OMUCAaHHE W alNTOPUTM pacuy€ra CTAlMOHAPHOTO Mpoliecca B TpyOuaToMm
pEeaKkTope C U3BECTHON KHHETUYECKOM CXEMOM M ¢ IPOTUBOTOYHBIM JBUKEHUEM TETUIOHOCUTEIS B
pexuMe UeaNbHOTO BITECHEHHUSL.
9. Maremarnyeckoe ONMCaHNEe CTAlMOHAPHOTO MIPOLiecca MHOTOKOMIIOHEHTHOM Maccollepeiauu
Ha TPOM3BOJBHON TeEpenke pPEeKTU(PUKAIMOHHOW KOJOHHBL Matpuibl Ko3(ppuimreHTon
Maccornepeaadu ¢ mepekpECTHBIMU AP (EeKTaMu U BEKTOP IBMKYIIUX CUJ MIpoliecca pa3/esieHusl.
OddexTruBHOCTh Tpolecca PEKTHPHUKAUU TO KaXKIOMY KOMIIOHEHTY U 3aBHCHUMOCTH OT
Pa3IUYHBIX PEKUMHBIX, KOHCTPYKIIMOHHBIX U (DH3UKO-XUMHUYECKUX MapaMeTPOB pa3aesieMoid



CMECH.
10. Maremaruueckoe ONUCAaHUE W  ANTOPUTM  pacyéra CTAMOHAPHOrO  Ipolecca
MHOTOKOMIIOHEHTHOH PEKTH(HKALNN B TAPEIHYATON KOJIOHHE.

11. Maremaruueckoe ONUCAaHUE W  ANTOPUTM  pacyéra CTAMOHApPHOrO  Mpolecca
MHOTOKOMIIOHEHTHOH PeKTH(PUKALNN B HACAJTOYHOUN KOJIOHHE.

12.  Maremaruueckoe ONUCAHUE M  AJITOPUTM  pacdyé€ra CTAMOHAPHOIO  Ipoliecca
MHOTOKOMIIOHEHTHOM abcopOLMM B HACaJ0YHON KOJIOHHE.

KonTpoabnas pa6ora no teme 3

1. IlocraHoBka 3aja4y ONTHUMM3ALMM IPU IPOEKTUPOBAHUM W YIPABIECHUU XUMUYECKUMU
npousBojcTBaMu. HeoOxoaumble ycaoBUSI pellleHUs 3ajad ONTUMM3ALMKM C OrpaHUYEHMSIMU
nepBoro poja. IlpuHnunsl peueHuss MHOTOKpUTEpUAIbHBIX 3ahay ontuMusauuu. IIpobiema
rinobanpHOro  AKcTpeMyma. IlocraHoBka 3aauum  HETUMHEHHOrO MPOTpaMMHUPOBAHUS €
OTpaHMUYEHUSIMU TIEPOBOTO POJIa U BTOPOIO poja.

2. TlocTaHoBKa 3a/1a4 HEIMHEHHOTO MporpaMMmupoBanusi. Orpannyenus 1-ro u 2-ro poaa. Meron
mTpadHbiX QyHKuui. Ilpobiema MHOTOKPUTEPHAIBHOCTH LENEeBOH (QYHKIMHU. AJITOPUTMBI
pelIeHns 334a4u ¢ MHOTOAKCTPEMaIbHBIMU LIEJIEBBIMUA QYHKIUSAMU. AJTOPUTMBI PELLIEHUE 3a1a4n
C OBPAXHBIMM LIEJNEBBIMH (QYHKIHUSIMH, HMEIOIUMU MPSAMOJMHENHHBII U KPUBOJMHEHHBIN
Xapakrep.

3. Ompenenenye ONTUMAIBLHOTO BpEMEHHU NMpeObIBaHNS B HEMTPEPHIBHOM PEAKTOPE C MEMIAIKOM.
4. OnpeneneHue ONTUMAIbLHOTO BpEMEHHU MPeObIBaHUS B IEPUOAUYECKOM PEAKTOPE C MELIAIKON
C MPUMEHEHUEM KPUTEPHS BBIXO/Ia IIEJIEBOTO MPOAYKTa.

5. OnpeneneHne ONTUMAIBHOM TEMIIEPATYPhI B PEAKTOPE ¢ MEMIAIKON C TPUMEHEHNEM KpUTEPUS
BBIXOJIa 1I€JIEBOTO MPOIYKTA.

6. AHanmu3 SKOHOMHYECKMX KPUTEPUEB ONTUMAIBHOCTH. BBIBOJ COOTHOLICHHH, CBS3BIBAIOIINX
ce0eCcTOMMOCTb, MPUOBLITL U HOPMY MPUOBUTH B OOIIIEM ClTydae.

7. Jlng peakiuu NepBOTO MOPSIKA, MPOTEKAIOUIEH B M30TEPMUUYECKOM PEAKTOPE C MEIIAIKOM,
MUHUMH3HPOBATH CE0ECTOMMOCTD LIEJIEBOTO MPOIYKTa, HCUUCIAEMYIO C YIETOM 3aTpar Ha ChIpbe,
aMOPTU3ALIMIO PEAKTOpa U aMOPTU3ALIMOHHOM CTOMMOCTH JIOTIOJIHUTENILHOTO 000PYA0BaHUSI.

8. Jlnsa oOpaTuMo#l peakiuu MepBOTO MOPSIKA, MPOTEKAIONEH B M30TEPMHUYECKOM PEAKTOpPE C
MeIIaJIKOW, MUHUMHU3UPOBATh CTOUMOCTb IIOTEPh ChIPbs U KaTaau3aTopa.

9. iy napajnienbHON peakluy IepBOro MopsIka, IpoTeKarolled B N30TEPMUUECKOM PEAKTOPE €
MEIIAJIKOW, MUHUMHU3UPOBAaTh CEO0ECTOMMOCTb OJHOIO M3 MPOAYKTOB, UCUUCIISIEMYIO C Y4E€TOM
3aTpar Ha ChIph€ U aMOPTU3ALIUIO PEAKTOPA.

3.1.2. MeToauyeckue MaTepuajbl, onpeaessiioliue TPoleAypbl OIEeHHBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB H (MJ1H) ONbITA /1eSITeJIbHOCTH B X0/1e TEKYLIero KOHTPOJIs YCIeBAeMOCTH
KonTpoabHasi padora

OneHuBaeTcsi HE TOJIBKO INIyOMHA 3HAHUN IOCTABJIEHHBIX BOIIPOCOB, HO M yMEHHE
U3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanus: nocnes0BaTeIbHOCTD, IOJHOTA, IOTUYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHs], CAMOCTOsTeNIbHOE 00001eHe MaTepuaia. M3noxeHue marepuania 6e3
(hakTHYECKUX OMHOOK.

OneHka «omauuHO» CTaBUTCS B CiIydae, KOr/a COOIOICHbI BCE KPUTEPHH.

OmneHka «xopouioy CTaBUTCS, ecy 0OyJaroluiicst TBEpAO 3HAET MaTepHaj, I'PaMOTHO U
[0 CYLIECTBY H3JaraeT €ero, 3HaeT MNPaKTUYECKyl 0a3y, HO JIONyCKAaeT HEeCYIIEeCTBEHHbIE
MIOTPEIIHOCTH.

OreHka «ydoeremeopumenbHoy CTaBUTCS, €CIIU 00yJaIOIIMiCs OCBOMII TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAaeT OTACIBHBIX JeTaJIel, JOIyCKaeT HETOYHOCTH, HEIOCTATOYHO MPAaBUJIbHbBIE
(GOopMYIHPOBKH, HApyIIaeT MOCIEI0BATEIbHOCTh B M3JIOKEHHM MaTepuana, 3aTpyaHseTcs C
OTBETaMHM, IOKa3bIBAET OTCYTCTBHUE JOJDKHOM CBSI3M MEXIy aHAJIU30M, apryMEHTAalUed U
BBIBOJIAMH.

OneHka «HeyoognemgeopumenbHoy CTaBUTCS, €CIM OOyJaroIMiiCs HE OTBeyaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.



3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MPOMEKYTOUYHOM aTTecTaluu
3.2.1. Kputepuu o1ieHKH pe3y/ibTATOB 00y4eHHUs MO JUCHHILINHE (MOIYJII0)

Ml xana
OIlCHUBAHHS

PesynbraTsl
o0y4eHust

IToxa3aTeu OleHUBAHUS Pe3yJILTATOB 00y4eHHUs

OTJIMYHO

3Haer:

- oOyuwaromuiicss r1yOOKO M BCECTOPOHHE YCBOMJI MaTepHaj, YBEPEHHO,
JIOTMYHO, TI0C/IE0BATENbHO U TPAMOTHO €0 U3JIaraer, OUPasch Ha 3HAHUS
OCHOBHOH U JIOTIOJTHUTEIBHON JINTEPATYPHL,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaJU(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IEHUsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSITHIMHU.

Vmeer:

- oOydarommuiics yMeeT CaMOCTOATENBHO W IPaBWIBHO pemarh y4eOHO-
npodeccHoHalbHBIE  33aJauyd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
TIOCJIEI0BATENLHO U apIyMEHTHPOBAHO U3JIaraTh CBOE PEIIeHHE, HCIIOIb3Ys
Hay4HbIe MTOHSTHS, CChUIAsICh HA HOPMAaTHBHYIO 0a3y.

Bnaneer:

- O0ydarolMiics BiaJeeT PalMOHAILHBIMUA METOAaMU (C MCIOTIh30BAHUEM
palMOHATIBHBIX METOMIUK) PEIICHHS CIOKHBIX MPO(EeCCHOHANBHBIX 3a/ad,
MPECTABICHHBIX JICTIOBBIMU UTPAMU, KSHCAMU H T.1I.;

[pu pereHuy MpoAeMOHCTPUPOBAT HABBIKU

- BBIJIEJIEHUS TJIABHOTO,

- CBSI3KOW TEOPETHYCCKUX TIOJIOKEHUH C TPeOOBAHUAMH PYKOBOISIINX
JIOKYMCHTOB,

- U3JI0)KEHHSI MBICJIEH B JIOTHYECKOH TOCIEI0BATENBHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aUMOCBA3U U JUAJICKTUYCCKOM Pa3BUTHUM.

XOPOLIO

3Haer:

- oOyJaromuiics TBepAO YCBOMJ MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3JIaraer, ONupasiChb Ha 3HAHUS OCHOBHOU U JOTIOJIHUTENIBHON JIUTEPATYPHI,
- 3arpyassiercs B (OPMYJIMPOBaHWHM KBaJH(DUIMPOBAHHBIX BBIBOJIOB U
0000IICHUI, OMepupyeT KaTeropusMH M TIOHATHSIMH, HO HeE BCeria
MPaBUIIBHO UX BEpPUBHLIUPYET.

YmMmeer:

- 00y4aroIMiCs yMeeT CaMOCTOATEIbHO U B OCHOBHOM IIPAaBMJIBHO peIlaTh
y4eOHO-TIpopecCHOHAIbHBIE 3aJaudl WIM 3aJaHus, YBEPEHHO, JIOTHYHO,
HOCIEA0BATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pelIeHHe, He B
HOJTHOM Mepe MCIONb3ys Hay4HbIE MOHATHSA M CChUIKM HA HOPMATHUBHYIO
6a3zy.

Bnaneer:

- o0ydJarouiics B LIEJIOM BIAJCET PAllHOHAJIHHBIMU METOIAMHU PEIICHHS
CIIOXHBIX TIPOECCUOHATIBHBIX 3a/1a4, MPEJCTABICHHBIX JEIOBBIMU HIPaMH,
KelicaMu | T.]I.;

IIpu pemennn cMOr MPOAEMOHCTPUPOBATH TOCTATOYHOCTH, HO HE
TIIYOMHHOCTh HaBBIKOB,

- BBIJIEJIEHMS TJIaBHOTO,

- M3J10’KEHHUST MBICIIEH B JIOTMYECKOI ITOCIEI0BATEIHLHOCTH,

- CBSI3KM TEOPETUYECKUX IMOJOKEHHH C TPEeOOBAHUSMH DPYKOBOASIIHX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasin3a (aKkThl, COOBITHIA, SIBICHUH, IPOIECCOB B UX
B3aMMOCBSI3U M JTHAJICKTHIECKOM Pa3BUTHH.

YAOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaromuiics OpHEHTHPYETCS B MaTepHaie, OMHAKO 3aTPYJHICTCS B €ro
HM3JI0KCHUH,

- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHMI OCHOBHOH M JOIOJHHUTEIHHOU
JTUTEPATYPHL;

- cnabo apryMeHTHPYeT HaydHbIE TTOJI0KEHII,

- MPaKTHYECKH HE CTIOCOOCH CPOPMYITNPOBATH BHIBOIBI M 000OIICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOMN ITOHSATUMN.

YMmeer:

- 00yJaroIuiics B OCHOBHOM YMEET PEUIUTb y4eOHO-TIPOQecCHOHATBHYIO
3aJa4y WM 3aJaHue, HO JIOIyCKaeT OIIMOKH, cllabo apryMeHTHPYET CBOE
pelIeHne, HeAOCTATOYHO HCIONB3yeT HAyYHBIE MOHATHS M PYKOBOMSIIUE
JOKYMECHTBIL

Bianeer:

- o0yJaromuiics BiageeT HEKOTOPHIMH PAIOHATBHBIMH METOIaMHU
PpeIeHHs CTIOXKHBIX PO eCCHOHATBHBIX 3314, IPEICTABIICHHBIX JCTIOBEIMH
WTpamMu, Kelcamu 1 T.11.;

[Ipu pemernu MpoaeMOHCTPUPOBAT HEOCTATOYHOCTH HABBIKOB

- BBIJICIIEHHS TJIaBHOTO,

- M3JI0JKCHUS MBICIIEH B JIOTHYECKOM ITOCIEI0BATSIILHOCTH,

- CBS3KM TEOPETHYECKHX NONOKEHHH ¢ TpPeOOBAHMUSIMH PYKOBOISIIAX




JOKYMCHTOB,
- CaMOCTOATCIIBHOI'O aHaJIn3a (baKTBI, CO6BITPII>1, HBHCHHﬁ, IponecCoB B UX
B3aNMMOCBS3U U JUAJICKTUICCKOM PAa3BUTHUH.

HEYJIOBJIETBO- 3HaeT: - o0yJaromuiicss He yCBOWJI 3HAYUTEIHHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (OpPMYIIUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB U 00OOIICHHU;
- HE BJaJIeeT CUCTEMOH MOHITHH.

VYmeer: oOydJaromuiicss He IMoka3ajl yMEHHE pelaTh y4eOHO-IPO(eCCHOHAIBHYIO
3a1ady WK 33/iaHue.
Bnaneer: HE BBITIOJIHEHBI TPEOOBAHUS, MPEABSBISIEMbIC K HAaBBIKAM, OICHHUBACMbBIM

«YAOBJICTBOPUTCIIBLHOY.

3.2.2. KOHTpOJIbeIe 3aJJaHusA /WM UHbIE MaTepuaJbl JJHA IPOBCACHUS HpOMe)l(yTO‘lHOﬁ
arrecranmuun
Chucokx BOIIPOCOB IJIfl YCTHBIX OTBE€TOB (BapHaHTbl TeCTa)

1.
2.

w

10.

11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

[Tonsatust Mmoniens u MosenupoBanue. U3NIECKOE U MATEMATHIECKOE MOJISTTUPOBAHUE.
Uto Hago mNOHMMATh TMOJ KOMIIBIOTEPHOM MOJIEIBI0 PEATBHOTO TMpollecca u
KOMIIBIOTEPHBIM MOJICTTUPOBAHUEM?
Oransl nocTpoeHust komnprorepHoi Moaenu XTIL
[Touemy mpu TOCTPOCHUHW ANTOPUTMOB PEIICHUS 3a7ad PEKOMEHIYETCsl MCIOJIb30BaTh
METOJT MATEMATHYECKOHN JTEKOMIIO3HUITHH ?
AHanu3 mapaMeTpuyYecKOd YyBCTBUTEIHHOCTH W pacy€THbie uccienoBanus. C Kakou
LIETTBI0 MIPOBOISTCS M KaK CTPOSITCS €r0 CTATUYECKUE U TUHAMUYECKUE XapaKTEPUCTHKH ?
C Kako# LEeNpl0 M KakK MPOBOAUTCA aHAIM3 CHCTEMBbl YpPaBHEHUHW MaTeMaTHYECKOTO
omnucanus?
Kak ompenensiercss uncno cremneHeld CBOOOBI CUCTEMBI YpaBHEHUN MaTEMaTHYECKOTO
OIHCaHus?
Kax BbIOMparoTCcsi mepeMeHHbIe (OnpeesieMble TTepEMEHHbBIE) OTHOCUTEIHHO KOTOPBIX
OyJIeT pemaTbcsi CHCTEMa YpaBHEHUH MaTeMaTHIECKOTO OTTHCaHMSs?
UeM oTIMYAIOTCS SMIIMPUUYECKUE MOJIETH OT (PU3UKO-XUMUIECKUX MOJIeTIei?
UeMm omiHMyaeTcss akTUBHBIM SKCOEPUMEHT OT maccuBHoro? Ilouemy wmeronosiorus
AKTUBHOTO DSKCIIEPUMEHTAa MOKET MNPUMEHSTHCS MJI PEHIeHUs 3aad ONTUMH3ALMHU
TEXHOJIOTMYECKUX MPOIECCOB?
Kakumu ypaBHEHUSIMH ONKMCBHIBAIOTCS PE3YJIbTAThl aKTUBHOTO dKCIIEpUMEHTA?
Kaknmu ypaBHEHUSMH OMUCHIBAIOTCS PE3y/IbTaThl TACCHBHOTO AKCIIEPUMEHTA?
Onumure METOAOJOTHIO PErPECCUOHHOTO aHaiM3a JIsi MOCTPOCHUS HSMIIMPUYECKUX
MaTEeMaTUYECKUX MOJIEIEH XMMUUYECKUX TPOIIECCOB.
Kaxk Be1OMpaeTcst BU SMIOMPUUECKUX MOJICIICH — TMHEHHBIX U HEJIMHCHHBIX ?
JlaiiTe ompezelieHHe MOHATHUAM KOoBapuanuu ¥ Koddduimenta xoppensiuu. Yto oHH
xapaktepu3yroT? Kak oueHuTh K03QQPUIMEHT KOPPEISIUU s MPOCTEeUIe TuHeHHON
mozaenu?
[IpumeHeHre METOJ0B HAMMEHBIIWX KBAJAPATOB JUIsl OLIEHKH MapameTpoB (GYHKUIUN
pacrpeneneHuid caydyaHbIX BEJIUYHH.
Kaxk onpenenstorcst K03 HUIIMEHTHI PErpecCHu Il JUHEHHBIX 10 apaMeTpaM Mojele?
Kak omnpenensitorcss kKod(hGUIIMEHTBl pErpeccuu s HEIWHEWHBIX IO MapameTpam
Mojenen?
Onumure Tpoleaypy BeIOOpa KpUTEPHS alMPOKCUMAIIMKA OTIBITHBIX JTAHHBIX M PEIICHUE
3amaud  ompeneieHuss Kod(PPHUIMEHTOB perpeccuu Ui JTUHEHHBIX 10 MapaMerpam
MoJenelt MeTOJ0M HauMEHBIIIUX KBAJAPATOB AJIsi OOIIETO ciydasl.
JlaiiTe XapakTepUCTUKY CIEAYIOIIMM MaTpHIlaM, UCIOJIb3YEMbIM MPU MapaMeTPUUECKON
UICHTU(DHUKAIINY JIMHEHHBIX U THHEAPU30BAHHBIX SMIUPUIECKUX MOJICIICH !

a. MarpuIle, 3aBHUCAIIEH OT HE3aBUCHUMBIX TMEpeMeHHBIX ((akTopoB) W BHIA

aNMpPOKCUMUPYIOMUX (PYHKIIUH;
b. wHpOpManMOHHOW MaTpHILE;
C. KOppEJALMOHHON MaTpHIle
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21.

22.

23.
24,

25.

26.
27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

Kak onpenenuTh 3HaYMMOCTh KOIPPHUIIMECHTOB PETPECCUU € UCIIOJIb30BaHNEM t-KpuTepus
Crprogenta? OnumuTre NOpOIENypy OTCEMBAHUS HE3HAYMMBIX KOI(PQPHUIHMEHTOB B
[IACCUBHOM 3KCIIEPUMEHTE.

[lepeuncnure OCHOBHBIE JONYIIEHMSI PErPECCMOHHOIO aHalu3a ASKCHEPUMEHTAIbHBIX
JTAHHBIX.

Dranbl perpecCMOHHOTO aHaJIn3a.

Kak crTpoutcs maTpuua aucnepcuii-KOBapualMdii M pAaCCUUTHIBAIOTCS €€ 3JIEMEHTHI B
MacCCUBHOM JKCIIEpUMEHTE?

OcrartoyHas aucrepcusi, TUCHEepCUsi aJeKBaTHOCTU M JUCIEPCUs BOCHPOU3BOIUMOCTH.
UTo OHU XapaKTepu3yroT?

Kak ycTaHOBUTH aJIeKBATHOCTh YPABHEHHSI PETPECCHH C MMOMOIIBI0 KpuTepus Durepa?
Kak ycTaHOBUTBH aJIeKBaTHOCTb YpaBHEHHUSI PETPECCHUU MPU OTCYTCTBUHU IMapalIeTbHBIX
OTIBITOB?

OcHOBHBIE OTJUYHS AKTUBHOTO U MACCHBHOTO JKcrepuMeHnTa. Kak mpoBOAUTCS TTOJTHBIN
(daktopubIit sxcniepumenT ([ID) u 0OpabaThIBatOTCS €ro pe3yabTaThl?

Kak ocymiectBisiercss OpTOTrOHaIbHOE IEHTPAIbHOE KOMIIO3UIIMOHHOE IJIAHUPOBAHUE
(OLIKII) sxciepuMeHTOB M POBOAUTCS 00paboTKa ero pe3yinbTaToB?

Onumure mnpouenypy 5SKCHEpPUMEHTAIbHO-CTATUCTUYECKOTO METOJla ONTHUMM3AINN
boxkca-Bunbcona.

Kakne ocHOBHBIE MOMYIIEHUS TPUHUMAIOTCS TPU KOMITBIOTEPHOM MOJICTUPOBAHUH
MPOCTON THAPABINYECKON CUCTEMBI?

Kak onuceiBaeTcs IBHKEHHE MOTOKA KUIKOCTH Yepe3 KilanaH?

Maremartuueckass MOJENb MPOCTOM TUAPABINYECKOW CHCTEMbI (CTallMOHAPHBIM U
TUHAMHYECKUN pexuMbl). MaTemaTHueckoe oOINucaHue IMpolecca, HH(OpMalHOHHAS
MaTpHlla CHUCTEMbl ypaBHEHUIl MaTeMaTW4YeCKOro OMHUCaHHs, OJIOK-CXeMa ajIropurMa
pacuera.

Marematnyeckoe OIMCAaHUE TOMOT€HHOM MHOTIOCTAJIUMHONM MHOTOKOMIIOHEHTHOM
XUMHUUYECKOM pEakIuu. 3aKOH MOEUCTBYIOIIUX Macc. Marpuia CTeXHuOMETPUYECKHX
ko3 duimenToB. BeIpakeHUs 1T CKOPOCTEH peaknuii IO BCEM KOMIIOHEHTaM.
OrnpeneneHre KIHYEBbIX KOMIIOHEHTOB CJIOKHOM XUMHYECKON peaKUUu ¢ IPUMEHEHUEM
MOHATHS PaHra MaTPULbl CTEXHOMETpUUecKUX Koddduumentos. OnpeneneHne CKOpoCcTu
BBIJICIICHUS WM MOIJIONIEHUH TEIUIA B CJIOKHOW XUMUYECKON PEAKIUU.

Matemaruueckasi MOJIENIb CTAlIMOHAPHOTO PEKKMMA B PEaKTOPE C MEIAIKON 1 pydankoi
C TMPOUW3BOJBHOM  cxXemMoll  peaknuu. M3orepMuueckwii, aauabaTHUYECKHl U
MOJIUTPONIUYECKUI peXuMbl. MaTemaTuueckoe OIucaHue mpolecca, UHPpopMalMoHHas
MaTpHIla CHUCTEMBbl ypaBHEHHI MaTeMaTH4eCKOro OMHCAaHMs, OJIOK-CXeMa alropurMa
pacuera.

Maremaruueckass MOJENIb HECTAMOHAPHOIO pPEXHMMa B PEAKTOpPe C MELIAJKOH U
pyOamkoil ¢ Mpou3BOJILHOW CXeMO# peakiuu. MaremaTthyeckoe OMHCAHHE IMpoliecca,
nH(pOpMallMOHHAs MaTpulla CHCTEMbl YpaBHEHHUU MaTeMaTH4eCKOro OMHCaHUs, OJOK-
cxema anroputma pacuera. llepuonmueckuid, moaynepuoaNYEcKUil, M30TEPMUUYECKUN,
annabaTHYECKU U MOJUTPOMTUYECKHII PEXKUMBI.

MatemaTtuueckoe OnucaHue U alrOPUTM pacdéra CTAallMOHAPHOTO Mpoliecca B TpyouaTom
peaKkTope C HM3BECTHBIM MEXaHM3MOM €€ MPOTEKaHUSI M C MPSIMOTOYHBIM JIBUKEHHUEM
TEIJIOHOCUTENISL B PEKUME UCATBHOIO BHITECHEHHUS.

MatemaTtuueckoe OnucaHue U alrOPUTM pacdyéra CTallMOHAPHOTO Mpoliecca B TpyouaTom
peaKkTope C HU3BECTHOM KHHETMYECKOM CXeMON U C MNPOTUBOTOYHBIM JIBUKEHHUEM
TEMJIOHOCUTENISL B PEKUME UCATBHOTO BHITECHEHHSI.

MareMaTtuueckoe  ONUCAaHHWE  CTAlMOHAPHOTO  Mpoliecca  MHOTOKOMIO-HEHTHOM
Maccormepeqayd Ha TPOU3BOJIBHOU Tepenke PEeKTU(UKAIMOHHOW KOJOHHBI. MaTpHIlbl
K02 (HUIIMEHTOB Maccomepeaayu ¢ NEPeKPECTHBIMU dPPEKTaMU U BEKTOP ABMKYILIUX CHTT
mporecca pasfeneHus. I(P(HEeKTUBHOCTh TMpolecca peKTUPHUKAIUN 10  KaKIOMY
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

ol.

KOMIIOHEHTY M 3aBHCHUMOCTb OT Pa3IMYHBIX PEKUMHBIX, KOHCTPYKIIMOHHBIX M (DHU3UKO-
XMMMUECKUX ITapaMeTPOB pa3AeiisieMoi cMecH.

Maremaruueckoe ONHMCAaHUE U  AJITOPUTM pacy€ra CTAMOHAPHOIO  Ipolecca
MHOTOKOMITOHEHTHOH PEKTH(HUKAINY B TAPEIbYaTON KOJOHHE.

Maremaruueckoe ONHMCAaHUE U  AJITOPUTM  pacy€ra CTAMOHAPHOIO  Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(UKALUK B HACaI0YHON KOJIOHHE.

Maremaruueckoe ONHWCAaHUE W  AJITOPUTM  pacyé€ra CTAMOHAPHOIO  Ipolecca
MHOTOKOMIIOHEHTHOM abcopO1MK B HACaJ0YHON KOJIOHHE.

[locTanoBka 3aa4 ONTUMHU3ALMU NPU NPOECKTUPOBAHUM U YIPABICHUU XUMHUYECKHUMHU
npousBojcTBaMu. HeoOXxoaumble  yclioBHS — pelIEHUs  3ajad  ONTHMHU3ALUMU  C
OTpaHMUYEHUSIMU TepBOro poxa. IIpuHUMIIBI pelleHuss MHOTOKPUTEPHAJIBHBIX 3ajay
ontumuzanuu. [Ipobiema rmobamsHOro KcTpeMyma. [locTaHoBKa 3aauu HETMHEWMHOTO
MPOrpaMMHUPOBAHMS € OTPAHUYEHHUSIMH IIEPOBOTO POJa U BTOPOTO poja.

[TocTanoBka 3aa4 HeTUMHEHHOTO MporpaMMmupoBanus. Orpanuuenus 1-ro u 2-ro poja.
Meron mrpadubix Qyuknmii. [IpoGiema MHOTOKPUTEPHATBLHOCTH IEJIEBOM (DYHKITUH.
ANropuTMBI pelleHus 3aladd C MHOTOAKCTPEMAJbHBIMU II€JIEBBIMU  (DYHKIHMSMHU.
ANrOpUTMBI pEIIeHHE 3a/Ja4dl C OBPAXKHBIMHM LIEJIEBBIMU (QYHKUHUAMH, HMEIOLIUMU
MPSIMOJIMHENHBIN U KPUBOJIMHEWHBIN XapakTep.

Omnpenenenre ONTUMAIbHOIO BPEMEHU MpEObIBaHUS B HENPEPHIBHOM pEAKTOpE C
MEIIAJIKOM.

Omnpenenenre ONTUMAIBHOTO BpPEMEHU NpPeObIBaHUSA B MEPUOJAMYECKOM PEAKTOpE C
MeEUIAJIKON ¢ TMPUMEHEHHEM KpUTEPHsI BBIX0O/1a IIEJIEBOTO MPOIYKTa.

Omnpenenenre ONTUMAJIbHOM TeMIIEpaTypbl B PEaKTOpPE C MEMIAIKOW ¢ MPUMEHEHHEM
KpUTEpUs BBIXO/1a LIEIEBOTO MPOIYKTa.

AHanmn3 5JKOHOMUYECKHUX KPUTEPEB ONTUMAIBHOCTH. BBIBOI COOTHOILIIEHH CBA3BIBAIOLINX
ce0eCcTOMMOCTb, MPUOBLIHL U HOPMY MPUOBLTH B OOIIIEM ClTydae.

st peakuyu nepBoro nopsiaKa, MpoOTEKAOIIEH B U30TEPMHUYECKOM PEAKTOPE C MEITAIKOM,
MUHHUMHU3HPOBATh CEOECTOMMOCTD 1I€JIEBOTO MPOIYKTa, UCUUCIIAEMYIO C yI4ETOM 3aTpaTt Ha
CBIpbE, AMOPTHU3ALMIO pEaKTopa M aMOPTU3ALMOHHOM CTOMMOCTH JIONIOJIHUTEIBHOTO
000pyI0BaHUS.

Jli1s 06paTuMOii peakliuy MepBoro Mopsiika, MPOTEKaoel B U30TEPMUUECKOM PEaKTOPe
C MEUIAJIKOM, MUHUMU3UPOBATh CTOMMOCTb ITOTEPH ChIPbS U KaTAJIN3aTOPA.

Jns mapayuienbHOM peakiuu IEePBOr0 MOPAJIKA, MPOTEKAKoLEeld B H30TEPMHUYECKOM
peakTope ¢ MeIajaKkoi, MUHUMH3UPOBAaTh CE0ECTOMMOCTh OJHOTO W3  IPOAYKTOB,
HCUYUCIISIEMYIO C YYETOM 3aTpaT Ha CbIPhE U aMOPTU3ALUIO PEAKTOpa.

TekcTpl NMPO0JIEMHO-AHAINTHYECKUX M (MJIH) NPAKTHYECKUX Y4eOHO-Npo(deccHoHAIBHBIX

3amaq

3.2.3. MeToguueckue MarTepuajbl, oOnpeaeisiole MNpoUeIypbl OLEHUBAHHUSA 3HAHMIA,
YMEHHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTALNH

IIpouenypa oneHnBaHus 3HaHMIA (TeCT)

[peanaraeMoe KOINYECTBO 3aIaHUi 20

[TocemoBaTenbHOCTE BEIOOPKHU Omnpezenena mo pasaenam

Kpurepun onieHku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBWIbHO BIMONHEHO 90-100% TecTOBBIX 3amaHuit

«4» ecim TIPaBHIIHHO BHIMOHEHO 70-89% TeCTOBBIX 3aMaHuit

«3» ecim MIPaBHIIHHO BHIMOHEHO 50-69% TeCTOBBIX 3a1aHuit
IIpouenypa oneHnBaHus 3HaHUI (YCTHBIH OTBET)

[Ipenen nnurenpHOCTH 10 muHYT

[IpennaraemMmoe KOJIMYECTBO 3aJaHUIl 2 Bompoca

[NocnenoBarensHOCTH BBIOOPKH BonpocoB u3 | CirywqaiiHas
KaXKIOro pasgena

Kpurepun onenkn - TpeOyeMBbIit 00BEM U CTPYKTYpa

- M3JIOKEHHE MaTeprana 0e3 GakTHISCKUX OMHOOK
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- JIOTHKA U3JIOKEHUS

- HCIONB30BaHUE COOTBETCTBYIOMIEH TEPMHUHOIOI MU

- CTHJIb PEUH U KyJbTypa peuu

- moa0op MPUMEPOB MX HAYYHOU JIMTEPATYPHI U IPAKTUKU

«5» ecnmm TpeGOBaHI/Iﬂ K OTBCTY BBITNTIOJIHCHBI B ITIOJTHOM o0BeMe

«4» ecnm B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$I K OTBETY, OJHAKO ¢€CTb
HeOOJIbIIE HETOYHOCTH B U3JIOKEHUH HCKOTOPLBIX BOITPOCOB

«3» ecnu Tpe60BaHI/I$[ BBITIOJIHCHBI YaCTUYHO — HC BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OIHI/I6KI/I, HapylmieHa JIOruKa H3J1I0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMHUHOJIOI'MN

IIpouenypa oueHuBaHusi YMeHMH

U

NPAKTHYeCKUX Y4eOHO-TTPoecCHOHAIBHBIX 32/1a4)

HAaBbIKOB (pemelme leOﬁJIeMHO-aHaJ'II/ITI/I‘lGCKI/IX H

Hpe;[naraeMoe KOJIMYECTBO 3aTaHUHI

1

[ocnenoBaTelbHOCTH BHIOOPKHU

CnyyaiiHas

Kputepuu ouenku:

- BBIJIEJIEHHE U TIOHUMaHUE TPOOIIEMBI

- yMeH#e 0000111aTh, COMOCTaBIATH Pa3INYHbIE TOYKH 3PEHUS

- MOJIHOTA MCIOJIb30BAHHUSI HCTOYHUKOB

- HAJIMYMe aBTOPCKOM TMO3UIIUH

- COOTBETCTBHUE OTBETA MOCTABICHHOMY BOIIPOCY

- WCIONB30BaHWE COIMAIBHOrO ombiTa, MaTtepuaioB CMU,
CTaTUCTUYCCKUX JaHHBIX

- JJOTUYHOCTbH H3JIOKCHUA

- YMEHHeE cJieaTh KBaJu(UIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3pEHUS PeLIeHus MPOo(eCCHOHANIBHBIX 3a/1a4

- YMEHHE NPUBECTH TIPUMEDP

- OMOpa Ha TEOPETUYECKUE TTONTOKECHHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecmn TpeOOBaHUsI K OTBETY BBINOJIHEHBI B IIOJIHOM 00beMe

«» ecmn B IICJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONbIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpyausercs B (QOPMYJIMpOBAaHMM  KBAIM(HUIUPOBAHHBIX
BBIBOJZIOB M 00O0OIIIEHHUH

«3» ecu TpeOOBaHMS BHIIOIIHEHBI YACTUYHO — MBITAETCS 00OCHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO CclIabo apryMeHTHpPYeT Hay4dHbIC
HONOKEHHS, TPAKTHYECKH HE CIOCOOCH  CaMOCTOSTEIIBLHO
copMyaHpoBaTh BHIBOABI U O0OOLIEHWS, HE BUIUT CBA3b C
podecCHOHATBHON NeSTeIbHOCTBIO

4, YyeOHO-METOANYECKOEe |
(MoayJis1)

4.1. DneKTpPOHHbIE YUeOHbIe U3TaHUSA

MaTepPUAJIbHO-TCXHUIECCKOE

o0ecreuenue JUCHMILIMHBI

1. Kadapos, B. B. Maremarnueckoe MOJEIMPOBAHUE OCHOBHBIX IPOIECCOB XMMHUYCCKUX
MIPOU3BOJICTB : yueOHoe mocobue s By3oB / B. B. Kadapos, M. b. I'neboB. — 2-¢ usn.,
nepepadb. u nmon. — Mocksa : M3garensctBo IOpaiit, 2023. — 403 c. — (Bricmiee

oOpa3zoBaHue). —

ISBN 978-5-534-07524-3.

Texkcrt

JJICKTPOHHBIA  //

Oo6pazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516052.

2. Tlepesanos,

B.II. Maremaruyeckoe

MOACIIUPOBAHUEC XUMHKO-TCXHOJIOTMYCCKUX

npoueccoB : yueOHoe mocobue s By30B/ B.II IlepeBanos, I'. W. Konmobckwuii. —
Mocksa : M3natensctBo FOpaiit, 2023. — 53 ¢. — (Bricuiee o6pazosanue). — ISBN 978-
5-534-15858-8. — Tekcr : anexTpoHHHIH // Obpa3oBareinbHas wiatdopma KOpaiit [caiit].
— URL.: https://urait.ru/bcode/509891.

3. XUMHKO-TEXHOJIOTHUCCKHE

IMPOLECCHI :

y4eOHHK W  TPaKTUKyM s BY30B /

1O. A. Komuccapos, M. b. I'ne6os, JI. C. T'opaee, /. II. Bent. — 2-e us3n., uchnp. u
nomn. — Mocksa : U3natensctBo IOpaiit, 2023. — 340 c. — (Beicuiee oOpazoBanue). —

ISBN 978-5-534-09169-4. — Texkct

anekTpoHHbIN // O6pa3zoBaTenbHas Iiardopma

IOpaiir [caiiT]. — URL: https://urait.ru/bcode/515192.
4.2. DieKTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl
1. DnektpoHHas 6uGnuoTeuHas cucrema «95C FOPAWT» Biblio-online.ru (35C «Opaiit»)
[OnexrponHsIii pecype]. — URL: https://urait.ru/.
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2. DnextponHo-Oubnuoreynas cucrema ZNANIUM [Onexrponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrpoHHas OubnmoTeuHas cucrema «KoHCyIbTaHT CTyACHTa» [ DIeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnektponHass Oubnmoreka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnotexka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam)
[DnexTponnsiit pecype]. — URL: http://window.edu.ru/.
7. ®enepanbHbplil LEHTP HHPOPMAIMOHHO-O0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe MpodeccHOHATIbHBIE 0a3bl JaHHBIX U MH(OPMALIMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumcst  obecriedeH J0CTyn (YOAJICHHBIA JIOCTYN) K HHUXKE CIEAYIOIIUM
COBpPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u o»HuHMKIONEAMH Ha AxaaeMuke [OnektpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(DOpMaIMOHHO-TIpaBOBOTO obOecnieueHus «[ apanT» [ DIEeKTPOHHBIH pecypc]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIeKT JIMIIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrnievyeHnsi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BOACTBA
1. JlunensuoHHoe mporpaMMHoe oOecniedueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oucHBIX mpuitokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMOoe MPOrpaMMHOE 0OecriedeHrE: CBOOOTHBIC TTaKEeThl O(PHCHBIX
npunoxxkennid Apache Open Office, LibreOffice.
3. IlporpammHOe obecriedeHHEe OTEYECTBEHHOTO TPOM3BOJICTBA: CIPABOYHO-TIPABOBAsS
cuctema «["apanT» (DnekTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas mathopma IOPAWT (Dnekrponnas Gubmmoreunas cucrema «OBC
IOPAUT» Biblio-online.ru (3BC «lOpaiiT»)), 3IeKTPOHHO-OHOIMOTEYHAS CHCTEMA
ZNANIUM, snekrponnas 6ubauoreunas cucrema «KOHCYIIBTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHUYECKHE CPeICTBA 00yUYeHUs

Jia peanuzauuy JUCHMILIMHBL (MOIYJsl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU s
MIPOBEJICHUS] Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUs, U MOMEIICHUS JUIsl CAaMOCTOSITeNIbHOM paboThl 00yJaromuxcs, KOTOpbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHUs K ceTu «MHTepHeT» H
ofecreyeHbl JOCTYIIOM B 3JIEKTPOHHYI0 HWH(MOpMalUOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneea. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HauMeHoBaHMe y4eOHBIX ayTUTOPUIi 1151 OcCHAlIEHHOCTD Y4eOHBIX ayIUTOPHIi ISl POBeIeHHsI
NpPOBe/IeHUs] YYeOHbIX 3aHSITHIl H Y4eOHBIX 3aHATHH U IOMeLeHu i ISl CAMOCTOSITeTLHOI
MOMeIeHHI VIS CAMOCTOSITeIbHOM pa6oThl 060py10BaHHEM H TEXHUYECKUMH CPeICTBAMHU
padoThI* o0y4eHust
VYueOHble  ayauTOpUu  JUIs  TPOBEJAcHHs | YueOHas ayAuTOpUsl YKOMIUIEKTOBAHA CHELHATH3UPOBAHHON
yueOHBIX 3aHATHH MeOenblo, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOOBaHUSIM, O00OPYJOBAaHHEM WM TEXHHYECKUMH CPEICTBAMHU
o0yueHns (MOOWIBPHOE MYIIFTUMEUITHOE 000pYIOBaHHE).
[TomermieHue I CaMOCTOSTENEHON paOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOHM  C
BO3MOXHOCTBIO TOAKIIOUEeHUS K cetn «lHTepHeT» U
o0ecTiedeHreM JIOCTyNa B D3JEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBatenpHyto cpeny PXTY wmm. .M. MennmeneeBa u k
3BC.

* HoMep KOHKpETHOW ayTUTOpWH yKa3aH B TpHKa3ze 00 aymuTOpHOM (GOHAE, PACITUCAHHUN YUCOHBIX 3aHATHH H
pacTrcaHuy IPOMEXYTOYHOH aTTECTaIlHH.
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