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 komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[podeccronanpubie - IIK-1  Cnocoben  ¢opmupoBaTh

BO3MOJKHBIE pELICHUs] Ha OCHOBE
pa3paboTaHHBIX Uil HHUX LEJIEeBBIX
HOKa3aTelel, aHalu3a HeoOX OAUMOM
nHpopmanuu u (hakTOpOB,
BIIHSTIOIINX Ha JIeATETIbHOCTh
NPeANpUsTHS, a TaKkKe C Y4EeTOM
€CTECTBEHHO-HAyYHBIX ~ OCHOB U
ocobeHHOCTe! TEXHOJIOTUUECKHX
HPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu

- I1K-3 CrocobeH PYKOBOZAUTH
BBIIIOJIHEHWEM  THIIOBBIX  3ajad

TAKTHUYCCKOI'O l'IJ'laHI/Ip OBaHUA
MIPOU3BOACTBA B XUMHUYECKON
oTpaciu

- [IK-4  CnocobeH  OCYyIIECTBIISTH
TaKTHUYECKOE yIpaBJcHUE
IpoueccamMmu OpraHu3aluu
IIPOU3BOACTBA B XUMHUYECKOH
oTpaciu

1.2. KomnereHIuM HW HWHIMKATOPbI HUX [JAOCTHKeHHSl, ¢(opMHPYyeMbIX JUCHUILINHOM
(MoayJiem) B mmporecce 0CBOeHUS 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon nnankaropa
Coaep:xaHue MHINKATOPA KOMIIEeTeHIINH
KOMIETEHIIMH | KOMIETeHIHH

[IK-1 IK-1.3 VYuuThiBaeT B (JOPMUPOBAHHUU PEIICHUS] €CTECTBEHHO-HAYUHbIE OCHOBBI H
0COOEHHOCTH TEXHOJIOTHYECKHX MPOIIECCOB MPOU3BOACTBA B XMMHYECKOH
oTpaciu

IK-3 [1K-3.4 [loHuMaeT 1 y4uTHIBAET B IUTAHUPOBAHUU OCOOCHHOCTH TEXHOJIOTMYECKUX
IPOLIECCOB MPOU3BOACTBA B XUMHUYECKOW OTpacin

[1IK-4 [1K-4.2 W3zydaer nuaMeHstoIIMeCs: BHEITHUE U BHYTPEHHHE YCIIOBUSI IS pa3paboTKu
CTpaTeruyl OpraHM3all{, B TOM YHCIE OCOOEHHOCTH TEXHOJOTMYECKHX
MIPOLIECCOB MMPOU3BOACTBA B XMMHUYECKOH OTpacin

1.3. Pe3yabTaThl 00y4eHHs M0 AUCUHUILIMHE (MOTYTI0)
Hear u3ydyeHHsi AUCHUILUIMHBI (MOXYJs) — NpUOOpeTeHUEe 0a30BBIX 3HAHHMW 110 OCHOBHBIM
paszernaM Kypca, a TAKKe YMEHUH U MPAKTHYECKUX HABBIKOB B 00JIACTH MOJICIMPOBAHUS XMMUKO-
TEXHOJIOTUYECKUX MTPOLIECCOB, UCIOIB3YEMBbIX IPH PEIICHUN HAYYHBIX U TPAKTUYCCKUX 3a]1ay.
B pesynbraTe n3yueHuss AUCUUILIINHBI (MOIYIIs) 00YJarOIIUNACs JOMKEH
3HATD:
® METOAbl TOCTPOCHHSI OSMIIUPHUECKUX (CTATUCTUYECKHX) U  (DU3HKO-XUMUYECKUX
(TeopeTHueCcKUX) MOIETIEN XUMUKO-TEXHOJIOTUYECKIX TTPOLIECCOB;
e METOAbl MJICHTU(DUKAIUN MATEeMAaTUYECKUX OMHMCAHUN TEXHOJOTHYECKHX MPOIECCOB Ha
OCHOBE KCIIEPUMEHTAIbHBIX TaHHBIX;
e METOABl ONTUMHU3AIMKA XUMHKO-TEXHOJOTHYECKUX TMPOIECCOB € MPHUMEHEHUEM
SMIUPUUYECKUX U/ MU (PUZUKO-XUMHYECKUX MOJIEINIEH;
yMeThb:
® T[PUMEHSTh HU3BECTHBIE METOJbl BBIYMCIUTEIHLHOM MaTEeMaTHKA W MaTeMaTHYeCKOH
CTaTHCTUKH TSI PEIICHUs KOHKPETHBIX 3a/1a4 pacueTa, MOJeIMPOBaHNUs, UACHTU(DUKAINN



W ONTUMH3ALMU TNPHU HCCIECIOBAHUU, NPOCKTUPOBAHMM M YIPABICHHUM IPOLIECCAMU
XUMHYECKOM TEXHOJOTHH
® UCIIOJIb30BAaTh B CBOEH MPAKTUYECKOW AECATEIBHOCTH JUIA JOCTHKEHUS 3THX LENe
WU3BECTHBIE MAKETHI PUKIAIHBIX IPOrPaAMM;
BJIAJETh:
® METOJaMH MaTE€MaTUYeCKOW CTAaTHUCTHUKU i1 OOpabOTKH pe3yIbTaTOB AaKTUBHBIX U
MMACCUBHBIX AKCIIEPUMEHTOB
® METOJaMH BBIYUCIHMTEIIBHOM MaTeMaTUKU JUIs pa3padOTKM M peaiu3ald  Ha
KOMITLIOTEpaX aJrOPUTMOB MOJICIHPOBAHUS, UICHTU(DUKAINA U ONTHMH3AINA XUMHUKO -
TEXHOJOTHYECKUX MTPOLECCOB.
2. O0beM, CTPYKTYpa U coJep:KaHue TUCHUILTHHBI (MOIYJIs1)
2.1. O6beM TUCHUTIUHBI (MOTYJIsT)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO0mast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 4/144
KonTakTHas padora: 72
3aHsTHS JISKITAOHHOT'O THIIA 36
3aHsATHSI CEMHHAPCKOI0 THIIA 36
Koncyapranmu 0
IIpoMe:kyTOUHas aTTeCTAIMS: 324ET C OLIEHKON 0
CamocTrositesibHas padora (CP) 72

2.2. Tempbl (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB 1o (popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Buapl yue6Hoii padoTsl (B yacax)
KonTakTtHasi padora

Ne | HaumenoBanue TeM
3ansaTus

n/n | (pazgenoB) 3aHATHA CEMUHAPCKOr0 THIA CP
JIEKIIHOHHOT0 THNA

JI HHuble 113 C JIP Huble

1. [MocTpoenue 12 0 6 0 6 0 24
SMIIUPHUYECKHX
MoJenen XUMHUKO-
TEXHOJIOTHYECKUX
MPOLIECCOB

2. [ocTpoeHue ¢uszuko- 12 0 6 0 6 0 24
XUMHYECKHX XUMHUKO-
TEXHOJIOTHYECKUX
TPOLIECCOB

3. OCHOBBI OIITUMU3ALUN 12 0 6 0 6 0 24
XHMHKO-
TEXHOJIOT HIECKUX
TPOIIECCOB
Ilpumeuanua:

JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Coaep:kaHue JMCHUILIMHBI (MOAYJs), CTPYKTYPHPOBaHHOe MO TeMaMm (pa3genaM) U
BUJIaM padoT

CoaepikaHue JICKIMOHHOIO Kypca

No
u/n HaumeHoBanue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca
1. | Ioctpoenue smmmprdecknx | 1.1. @opmynupoBKa 331291 aNMPOKCHMAIMH JAHHBIX IS OITUCAHUS
Mozenen XMMHKO- | 3KCHEPUMEHTAIBHBIX 3aBUCHMOCTEH M TONYyYCHHUS] SMIHMPHUYECKUX
TEXHOJOTMUYECKUX MPOLIECCOB Mozenel npoueccoB. Bunel kputepues annpokcuManuu. Kputepuii

METO/Ia HaIMEHBIIINX KBApaToB. Pelllenne 3a1aun annpoKCUMaIiy
JUIS HENMMHENHOHN U TMHEITHOM 1o mapaMeTpaM Mojeneil. Matpuunas
¢opMynupoBKa 3aJayd  ANNPOKCHMAIWMH. AHAJIUTHYECKHH |
ANTOPUTMUYECKUI NOAXO/BI JUIsl PELICHUs 3aJa4y alllpOKCUMAaIUU




JUIl  JIMHEWHBIX W JIMHEapU30BAaHHBIX  MOJENEH  METOI0M
HaVMEHBIINX KBaPaTOB.

1.2. HopmanbHblii 3aKOH paclpefeleHus] Uil BEKTOPHBIX
CIlyJallHBIX  BENMYMHBI W ONpEJEJIeHHe HX  YHCIOBBIX
XapaKTepUCTUK. MaTeMaTndeckoe OKHAAHWE W IHCIEPCHs JUIs
BEKTOPHBIX  CIy4aliHBIX  BeNWYMH.  JIMCHEpCHOHHBIH U
KOPPEISIIMOHHBIN aHaJm3. [onstust JCTIEPCUH
BOCIIPOM3BOJUMOCTH W aJeKBATHOCTH, & TaKXXe - OCTATOYHOH
mucnepcun.  OmpeneneHue  BBHIOOPOYHBIX  KOA(QQUIIEHTOB
KOppeIsii ¥ KOd(pQHUIMEHTA MHOXXECTBEHHOH KOPPEIISLHH.
CraTucTUUecKHii MoIX0/ K ONPEeIeTICHUIO OITMOOK 1 MOTPEeNTHOCTEH
B DKCIIEPUMEHTAIBHBIX TOUYKaX U3MEPEHU.

1.3. PerpeccuoHHBIH U KOPPENSIIMOHHBIA aHAIN3 YISl TIOCTPOESHUS
SMIMPUYECKMX MOJENed Ha OCHOBE JIAaHHBIX I1aCCHBHOTO
skcriepuMmenTa. [TonsaTus QyHKIuM oTKIIMKa ¥ (hakTopoB. OCHOBHBIE
JIOMYIIEHNUS] PETPECCHOHHOTO W KOPPEJNSIMOHHOTO — aHaJH3a.
Kpurepun mnpoBepku OfHOPOAHOCTH aucrepcuii. Bpidop Buaa
YpaBHCHHUH pErPECCHH, a TaKKe OIpeeiicHHe KOd(PQUIINCHTOR
perpeccu ¥ MX 3HAUYUMOCTH C HCIOJNB30BAHUEM KPUTEPHs
CrbrozieHTa. IIpouenypa UCKJTIOUEHUS HE3HAYUMBIX
ko3ddunmentor  perpeccur.  OmpenereHue — aJAeKBaTHOCTH
PErpeCCUOHHBIX MO/JIENIEl C TOMOIIBI0 KpuTepus duiiepa.

1.4. OcHOBHBIE MOJIOKEHHS TEOPHUH TJIAHUPOBAHUS SKCIIEPUMEHTOB
(I): momubrit daktopusiii sxcnepument (IIPD) u obpaboTka ero
pe3yibpTaToB. ONTUMAalIbHBIE CBOWCTBA MATpPHUIIB! IJIAHUPOBAHUSA U
CBOiCTBO  opToroHanbHocTd. Ormpenenenue  koddduireHToB
Mojienell, UX 3HAYMMOCTH M IIPOBepKa aJeKBATHOCTH YpPaBHEHUS
perpeccun. CBOICTBO pOTaTa0ENbHOCTH ITONHOrO (HaKTOPHOIO
9KCIIEPHMEHTA.

1.5. OcHOBHBIE TIOJOKEHUS TEOPHUHU TUTAHUPOBAHUS SKCIICPUMEHTOB
(I1):  opTOroHaNBHBIA NEHTPATBHBIA KOMITO3HUIIMOHHBIA  ITaH
(OLKIT) okcriepuMeHTOB W 00paboTka €ro  pe3yJabTaToB.
ObecrnieueHre OPTOTOHAJIBHOCTH MATPHLBl IUIAHUPOBAHUS U
onpeleleHNe BENWYMHBI  3Be3gHOoro Iieda. OmnpeneneHue
K03 (HUIMEHTOB MOJENH, UX 3HAYMMOCTH U OLIEHKA aJeKBAaTHOCTH
ypaBHEHMs perpeccud. PacueTHoe BBIYHCIIEHHE KOOPAMHAT TOYKU
ontTuMyMa (3KCTpeMyMa).

1.6. Onrtummzanus  OSKCIEPUMEHTANBHBIX  HCCICNOBaHMUN ¢
npuMeHeHneM Merozna bokca-BuibcoHa. OCHOBHBIE TOIXOIBI K
ONTHUMHM3AINI 9KCIIEPHMEHTAIIBHBIX HCCIIeIOBAaHHH.
OKCIIeprMEeHTAIbHO-CTATUCTHYECKIH MeToA. CTpaTerus JBIKEHUS
K ONTUMYMY LiesieBoi GpyHKIMM (yHKIMU OTKIMKA) TPaAUeHTHBIM
MeTonoM. Kpurepun NOCTH)KEHUS «IIOYTH CTAllHOHAPHON 00JIaCTh»
W METOABl YTOYHEHHUS IIOJOKEHUS ONTHUMAIBHOM TOYKH B
(haKTOPHOM IPOCTPAHCTBE.

ITocTpoenne (puU3NKO-XUMHUYECKHX
XMMHKO-TEXHOIOTHIECKUX
TIPOLIECCOB

2.1 Dramel MaTeMaTHYeCKOro MojeiaupoBaHus. DopMyIHpOBKa
THIOTE3, TIOCTPOSHHE MATEMAaTHYEeCKOro OIUCAHMs, pa3paboTka
MOZCIUPYIOIIET0 aNropuTMa, IPOBEpKa aJeKBaTHOCTU MOJIEIH U
WACHTU(OUKAIMS WX [apaMeTpOB, pacyeTHbIE HCCIIEIOBAHUA
(BBIYMCIHUTENEHBINA IKCTIEPAMEHT).

2.2 CocraBiieHHE CHCTEM ypPaBHEHHUN MaTEeMAaTHYECKOTO OIMHMCAHUS
TPOIIECCOB W pa3paboTka (BBHIOOpP) AalTOPUTMOB MX PEIICHUS.
BroYHBI MPUHIMIT MOCTPOCHHS CTPYKTYPHBIX MAaTeMaTHYECKUX
moneneii. OOo0OIIeHHOE OmnMMcaHWe IBIKEHHUS IOTOKOB (a3 B
anmaparax ¢  IIOMOIIBIO  THAPOJAMHAMHYECKHX  MOJeNeH,
YUYHUTHIBAIOIINX COCPENOTOYCHHBIE U PACIPEACICHHBIE NCTOYHHKH
BEIlECTBa W OJHEpruM (TerIoThl). JIOKaJbHBIE HHTEHCHBHOCTH
WCTOYHHMKOB BEIIECTBA M TEIUIOTHI B MOTOKAX, COOTBETCTBYIOIINE
pa3nuIHBIM  (PU3MKO-XUMHYECKHX mporeccaM. OCHOBHBIE THIIBI
YpaBHEHHH MAaTEMATHYECKOTO OMUCAHMS XMMUKO-TEXHOJIOTHIECKUX
MPOLIECCOB — KOHEYHBIE, OOBIKHOBEHHBIC MH((EpECHINATBHBIE H
JuddepeHInaIbHble YpaBHEHHS B YACTHBIX IIPOM3BOIHBIX.




2.3 Marematudeckoe  MOACTHUPOBAHWE  CTAl[MOHAPHBIX U
JUHAMUYECKUX  PEXKUMOB  THUAPABIMYECKMX  IPOLECCOB B
TPYOONIPOBOJHEIX CHCTEMaX, [IO0ATbHBIC M JICKOMITO3UIIMOHHBIC
METO/Ibl PELICHUS] CUCTEM HETMHEHHBIX YpaBHEHUI, a TaKXKe SIBHbIC
W HESIBHBIC METOJBI YUCICHHOTO PEIICHUS CUCTEM OOBIKHOBEHHBIX
mudepeHnuanbHbIX  ypaBHeHUE.  CocTaBICHHE — YpaBHCHHMA

MaTeMaTHYCCKOI'o OITUCaHus mporuecca. HOCTpOeHI/Ie
I/IH(i)OpMaIII/IOHHLIX MaTpul MaTEMAaTHICCKUX Mojieneit s BBI60pa
06H1er0 ajropurMa pemceHusd — MOACIUPYIOLIEro aljlropurMma.

Peanuzanys aaropuTMOB pelieHHs HEJTMHEHHBIX M OOBIKHOBEHHBIX
middepeHnmanbHpIx  ypaBHeHHH.  OmucaHue — CTalMOHApPHBIX
pexumoB XTII ¢ mpuMeHEHHEM CHCTEM JIMHEWHBIX M HEJIMHEWHBIX
ypaBHeHHH. lTepalioHHBIE aITOPUTMBI pemeHus. [IpuMeHeHue
METOJIOB MPOCTHIX uTepanuii u HptoroHna-Padcona mist momydeHus
pemenust.  [IpobGmema  cxoamMocTH — Tpoliecca  pelIeHHs.
J1eKOMITO3UIIMOHHBIA METOJ PELICHUS CIIOKHBIX CHCTEM KOHEYHBIX
ypaBHeHui. [TocTpoeHne nHGpOPMAaIIOHHON MaTPUIIBI JJIsl BRIOOpa
ONTHMAJIBHOTO QJITOpPUTMa pelieHus 3aaaud. [loHsTHe >kecTKoCTH
cucteM A depeHNaIbHbIX YPaBHEHHH M KPUTEPUH YKECTKOCTH.
SIBHBIC (OBICTpBIE) M HESBHBIE (MEIJIEHHBIE) METOJbI PELICHHUS.
Mertonpl mepBoro (MeTox Ditiepa), BTOporo (MOIU(PUIIMPOBAHHBIC
MeTonpl Diiiepa) W derBeproro mopsaka (Meron Pynre-Kyrra).
OleHKa TOYHOCTH METO/IOB — OIIMOOK yceueHus. llepexomHbie
ONIMOKH W OIIMOKW OKPYTJIEHHs TPH YUCIEHHOM WHTETPUPOBAHUH
middepenumansipix  ypaBHeHuidl.  CriocoObl  obecrieueHust
CXOAUMOCTH PCIICHUA 3aJa4uu. HpI/IMCHCHI/IC HESABHBIX METOA0B UIA
pelieHust JKEeCTKUX cucteM uddepeHnnanbHbIX  ypaBHEHHH.
OmnpeneneHusi 11ara MHTETPUPOBAHUSA HMTEPALIMOHHBIM METOJIOM.
MertonoB Kpauka-Hukonbcona (MeTos Tpamnewnuii).

2.4 MatemaTH4eCKOe MOJIEIMPOBAHHE CTALMOHAPHBIX PEXHUMOB
IPOLIECCOB  TEIUIONEPEAayd B IUIACTMHYATBIX M 3MEEBUKOBBIX
TEIII000OMEHHMKaX. MaTeMaTH4ecKoe ONHCAHUE MPOLECCOB C
NPUMEHEHUEM MOZENEH HACAIbHOTO CMEHICHHS U BbITECHEHUS.
BriGop u rpaduyeckoe NpeACTaBICHHE aJITOPUTMOB PEILCHHS.
[IpumeHeHne CTaHaPTHBIX METOIOB BBIYHUCIUTEIbHON MAaTEMaTHKU
JUISL pelleHus 3a/1ay.

2.5 MaremaTH4ecKoe MOJIEIHPOBAHHE CTALMOHAPHBIX PEKHMOB
MPOLIECCOB TEIUIONEPENayl B MPSMOTOYHBIX M TPOTUBOTOYHBIX
TpyOUaThIX TETIIOOOMEHHUKOB, perieHne 3anaun Komm u kpaeBoi
3aJa4yd  TpPd  HMHTETPUPOBAHMH  CHCTEM  OOBIKHOBEHHBIX
muddepeHnManpHbIX  ypaBHEHHI. MareMmarHueckoe OIUCaHKe
MPOLIECCOB C IIPUMEHEHHEM MOJENEH HAEaJIbHOTO BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBoil 3amauu. llpencrasiienue
QITOPUTMOB BBIYUCICHUA B BHUAC HH(OOPMAIIMOHHOW MATPHUIIBI
CHCTEMBI ypaBHEHHII MaTeMaTHYECKOTO OMHCaHUSI U OIOK-CXeM
pacueroB. Maremarnyeckoe onucanue XTIl ¢ mnpumeHeHneM
cucTeM  OOBIKHOBEHHBIX  Ju((epeHINanbHbIX  ypaBHEHHA.
Onmcannie O0OBEKTOB C paclpeleNeHHBIMH B IPOCTPAHCTBE
napamerpamu. POpMyIHpOBKAa HAYaIbHBIX M KPAaeBBIX YCIOBHH
3a7a4 pemeHus. YuCIeHHbId anroput™M 1-ro nopsiaka Juis pelieHus
3agaun Komm. Merton «mipuctpenkn» 1uisi pelieHus KpaeBoi 3aJaui.
2.6 MaremaTHYeCcKOe MOJICIMPOBAHUE CTAIMOHAPHBIX PEKUMOB

MPOLIECCOB B pEaKkTopax €  MEMIAJIKOM. Onucanne
MHUKPOKHHETHIECKUX 3aKOHOMEPHOCTEH MIPOTEKaHNS
TIPOU3BOJNIBHBIX CIIOKHBIX XUMHUYECKUX PEaKIUi B )KUIKON (aze st
MHOTOKOMITOHEHTHBIX ~ CHCTEM. OmpeneneHue  KITFOYEBBIX

KOMIIOHCHTOB CJIOXKHBIX XHUMHWYCCKHUX peaKLlI/Iﬁ C NPUMCHCHHUEM
MECTOO0B JIMHEHHON anrerLI - paHroB MaTpul] CTCXUOMETPUICCKUX
KO3(1)(1)I/IL[I/I€HTOB peaKkuuu. Maremarudeckoe OIIKMCaHHC
PCAKTOPHOIro Iporecca ¢ py6a1111<01‘/'1 JIIs HpOHSBOJ’IBHOﬁ CXEMBI
IPOTCKAHUA XAMUYSCKON peaKkuuun. BBI60p AJITOPUTMOB PCHICHUA
3alauu C HNPHUMCHCHHUCM PIH(i)OpMaIII/IOHHOI\/'I MaTpulbl CUCTCMbI




YpaBHCHHH MaTeMaTHYeCKOrO OIMUCAHUS W IPEICTaBICHUS
ANTOPUTMA PEIICHHUS ¢ TIOMOIIBIO OJIOK-CXEMBI pacyeTa Ipolecca.
2.7 MateMaTH4YeCKOE MOJICTHPOBAHHE HECTAI[MOHAPHBIX PEKIMOB
TIPOIIECCOB B PEaKTOPax ¢ MEIIaKOi. MaTeMaTH4ecKas [IOCTaHOBKa
3aJIa4¥ JJIs1 PEaKIHA C MIPOM3BOIBHON CTEXHOMETPHUICCKON CXEMOM.
®dopmynmupoBka 3anaun Kormm — 3aiauu ¢ Ha4aabHBIMU YCITOBUSIMH.
PasnocTtHOE MIPEICTABIICHHE CHUCTEMBI OOBIKHOBEHHBIX
muddepeHInANBHEIX ypaBHeHMA. [locTpoeHne WH(POPMAIMOHHON
MaTpUIBl Ui BbIOOpa anroputMma pemieHus. | paduueckoe
MPEICTABIICHUE aJITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBI pacyera.
2.8 MatemaTtuyeckoe MOJIEIUPOBAHUE CTAIIMOHAPHBIX PEXUMOB B
TPyOYaThIX peakTopax ¢ NPSIMOTOYHBIM M IPOTHBOTOYHBIM
IBIJKEHHEM  TEIUIOHOCHTENeH. MareMaTtnueckass II0CTaHOBKA
3a/1a4M JIJIS PEaKIUU ¢ KOHKPETHOW CTEXMOMETPHYCCKON CXEMOIA.
®dopmynupoBka 3aaaun Ko — 3a7a4u ¢ HAYaJIbHBIME YCJIOBUAMU
W KpacBOH 3a7aydl — 3aJ]ayll C KPacBBIMHU YCIOBHSIMU. Pa3HOCTHOE
NPE/ICTABIICHUE CHCTEM OOBIKHOBEHHBIX Au(depeHInalbHbIX
ypaBHeHui. [locTpoeHue MHGOPMAIIMOHHBIX MATPUIl JUIS BRIOOpA
AJTOPUTMOB pelicHus. [ paduyeckoe MpeAcTaBICHUE aaTrOPUTMOB
peleHUs B BUJE OJIOK-CXEMBI pacueTa.

2.9 MateMaTH4yecKOe MOACTHPOBAHKUE HECTAI[HOHAPHBIX PEKHUMOB
MPOIIECCOB B TPYOUATBIX PEAKTOpAaX M YHCICHHBIC aJrOPUTMBI
JUICKpETH3alMk Uil pemieHus cucteM  auddepeHnnanbHbIX
ypaBHeHI/Iﬁ C YaCTHBIMH HpOI/ISBO)IHI)IMI/I. MaTeMaTH‘IeCKaH
[TOCTAaHOBKA 3aa4l ISt peaximu C KOHKPETHOM
CTEXUOMETpUYeCKOM cxemor. @DopMynupoBka HaydalbHBIX U
rpaHnyHbIX ycinoBuid. J(nddepeHnnanbabie ypaBHEHUST B YaCTHBIX
MNPOM3BOAHBIX -  3JUIMOTHYECKOTO, napaboNu4eckoro
TUNEepOOIMYECKOT0 THUIOB. AJTOPUTMBI pEIICHUS YpaBHEHHH
napabonudeckoro Tuma. Marematudeckas MOIENb XUMHYECKOTO
MPEBpAILeHNUs] B M30TEPMHUUYECKHUX YCIOBHAX [UII HECTAIIMOHAPHOTO
npolecca B TpyOUaThIX —ammaparax € Y4eTOM IPOJIOJILHOTO
MepeMelINBaHusd W C TPUMEHCHHEM OIHOIapaMeTPHYECKOM
muddy3noHHOW Monenu Ui ONHMCaHUSl THAPOAWHAMHYECKON
00CTaHOBKH B PEaKIIHOHHOM IOTOKE. AJITOPUTMBI PELICHUS B BUJIE
CHCTeM HEJIMHEHHBIX ypaBHEHHH, a TakKe OOBIKHOBEHHBIX
muddepeHnnanbHBIX YpaBHEHUH IEPBOTO U BTOPOTO HOPSIIAKOB.
2.10 MaremaTiueckoe MOJEIUPOBAHHE CTAIMOHAPHBIX PEKUMOB
MPOIECCOB HEMPEPHIBHONH MHOTOKOMIIOHEHTHOW peKTH(UKAUU U
abcopouuu. MaremaTtuueckoe OITMCaHHE mporiecca
MHOTOKOMITOHEHTHOW peKTH(UKAIMA B TapenbyaTod KOJOHHE.
MopnenupoBanue (pa3zoBOro paBHOBECHS U MPOLEcca Maccorepeiain
Ha TapeikaX B MHOTOKOMIIOHEHTHBIX CHCT€MaX. YUeT TEIUIOBBIX
0amaHCOB Ha Tapelkax TpH MOICTHPOBAHMH TIpolecca B
PeKTHQHUKAIIMOHHOW KOJOHHE. J[eKOMITO3MIIMOHHBIA ~aJrOpUTM
pacdera 1mporecca peKTH(PHUKANMKW B KOJIOHHOM ammapare.
MaremaTudeckoe ONMCAHWE Ipollecca MHOIOKOMIIOHEHTHOM
abcopOuny B HacagOYHOW KOJOHHE. MozenupoBaHHe Tporecca
MHOTOKOMIIOHEHTHOM Macconepegaud B CEKUUSX HacaJo4HOi
KOJIOHHBI.  ANTOPHTM  pEIIeHHs  KpaeBOW  3afadyud Ui
MOJIEIIMPOBAHUsI Mporiecca abcopOIMK B HACAJOYHON KOJIOHHE.

OCHOBEBI ONTUMH3AaIIMH XHMHMKO-
TEXHOJIOTUYECKUX ITPOLECCOB

3.1 Pemwenne 3aga4 ONTUMH3AIMH C TEPMOIMHAMUYCCKUMH,
TEXHOJIOTMYECKUMH, SKOHOMUUECKUMH, TEXHUKO-IKOHOMUYECKHMH
U SKOJIOTHYCCKHMH KPUTEPHAMH ONTUMAaNTbHOCTH. ONTUMabHbBIC
pecypcoc6eperatroniie XTII. Beibop KpuTepueB ONTHMAIBEHOCTH
(meneBbIx QyHKIHIT). DOPMYITHPOBKA MHOTOKPUTEPHATIEHON 3a1aUH
ontumu3anui. OCOOEHHOCTH pElIeHHs ONTHMH3ALHOHHBIX 337134
XTIl npm HamMYUM HECKOJBKHX KPHUTEPHEB OINTHMAIBHOCTH,
OBPa)KHOM XapakTepe IeJIeBOH (QYHKIMN W HATWYAN OTPAHHICHUH
1-ro u 2-ro pona.

3.2 AnropuTMBI OJHOMEPHOH ¥ MHOTOMEPHOW ONTHMH3AIH.
Meronpl CKaHHUpPOBAHUS, JIOKAJIH3aIUM SKCTPEMyMa, 30JI0TOTO
ceyeHusi ¥ yncen PuOOHAYM B caydae OZHOMEPHON ONTHMHU3ALHIH.
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Metoapl MHOTOMEpPHOM ONTUMHU3ALUM HYJIEBOTO, IEPBOTO H
BTOPOro mnopsAakoB. CHUMIUIEKCHBIE, CIydaliHblE U TpaJUCHTHBIE
METOJIbl MHOTOMEPHOH onTuMu3ayi. Merox mrpadHbIX GyHKIHA.
Conepmafme 3aHATHII CEMHUHAPCKOTO0 THUIIA
I‘D‘i HaumenoBanue TeM (pa3eaoB) Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA
1. | Ioctpoenue smnupuueckux | II3 | Iloctpoenune SMIIUPUYECKUX Mojenei XUMUKO-
MojieNiell XUMHUKO-TEXHOIOTHYECKUX TEXHOJIOTMUECKUX MPOIIECCOB
MIPOILIECCOB JIP | O6paboTKa pe3y/IbTaToB MaCCHBHOTO IKCIIEPUMEHTA;
O0paboTKa Pe3yIbTaTOB AKTUBHOT'O KCIIEPUMEHTA;
2. | lloctpoenne  Qusuko-xumuueckux | II3 | Iloctpoenne (PU3UKO-XUMHIECKUX XUMHKO-
XUMMKO-TE€XHOJIOTHUE€CKUX TEXHOJIOTMUECKUX MPOIIECCOB
IIPOLIECCOB JIP | MopenupoBaHue MNpOCTOW T'MAPABINYECKOH CHUCTEMBI B
CTaLIMOHAPHOM PEKUME;
MogenupoBaHue NPOCTOW T'HIPABINYECKOH CHCTEMBI B
JUHAMHUYECKOM PEXHME;
3. | OcHoBbl ~ onTuMuU3anuu  XuMHUKO- | II3 | OcHOBBI ONTHUMM3ALIU XUMMKO-TEXHOJIOTUYECKUX
TEXHOJIOTMYECKUX MPOLIECCOB MIPOLIECCOB
JIP MojenupoBaHie XUMUYECKHX PEaKTOPOB.
Coaepxxanue cCaMOCTOATEIbHOM padoThl
117;)‘[ HauMeHoBanue TeM (pa3/iesioB) Conep:xkaHue caMOCTOSITEIbHON PadoThI
1. | Ioctpoenue sMmnupuueckux | IloBTopeHue  JIEKIMOHHOrO  Marepuana. IlonroroBka K
Mojenei XUMHUKO- | MPAaKTUYECKHM 3aHITHSM U J1a0OpaTOpHBIM paboTam
TEXHOJIOTMYECKUX MPOIIECCOB
2. | Hoctpoenne ¢usnko-xumudeckux | [loBTOopeHHe  JIEKIIMOHHOrO  MaTepHalia. IlonroroBka K
XHUMMKO-TE€XHOJIOTHY€CKUX MPAKTHYECKUM 3aHATHAM U J1aOOpaTOPHBIM paboTaM
HPOLIECCOB
3. | OcHoBbl onTuMM3anuu XuMmuKo- | [loBTopenme  jexknuoHHoro — matepuana.  [loaroroBka K
TEXHOJIOTHYECKUX MPOLIECCOB NPAKTHYECKUM 3aHSTHAM U JJaOOpaTOpHBIM padoTam

3. OueHoyHble MaTepuabl JJsl TPOBeIEHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTAMU 00YYAKOIIMXCS 10 IUCHUIINHE (MOILYJII0)
[lo mucuunimuae (MOIYI0) TPETYCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJIS KadecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJb YCII€BaeMOCTH;
® [POMEXKYTOYHAS aTTECTALMsI 00YJaIOIUXCS 110 JUCHUIIITNHE (MOAYIIO).
3.1. OueHouHble MaTepuajibl sl INPOBeleHUs] TeKyllell aTTecTANMU MO JUCHUIJIUHE

(Moay.J1r0)
Ne | Kontpoaupyemsle TeMbI (Pa3aeJibl) HanMeHoBaHMe OLIECHOYHOI'0 CPEICTBA
n/n
1. | HHoctpoenue SMIIUPUYECKUX Mozenen xumuko- | KontponsHas pabora
TEXHOJIOTHYECKHX MPOIIECCOB
2. | Ioctpoenue (PU3UKO-XMMUYECKIX xuMuko- | KontponbHas pabora
TEXHOJIOTHYECKHX MPOIIECCOB
3. | OcHoBEI ONITHMU3AINU XMMUKO-TeXHONorn4eckux | KonrponpHas pabora
TMIPOLIECCOB

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH UHbIe MaTepHAJIbl, HEOOX0AMMbIe I OLEHKH
3HAHMH, YMeHHUIi, HABBIKOB M (MJ1M) ONBITA JAeSITeILHOCTH B Npolecce TeKyero KOHTPOoJist
ycrneBaeMoOCTH

KonTpouabHbliii padora

KonTpoabHasi padora no teme 1

1. YeM 0TIMYAIOTCS SMITUPUUYECKHE MOJIENH OT (PU3UKO-XUMHUYECKUX MOJenei?

2. YeM oTiINYAETCS aKTUBHBIA HKCIEPUMEHT OT naccuBHoro? [louemy mMeTom0s10THs aKTUBHOTO
HKCIEPUMEHTA MOXKET MNPUMEHSThCA ISl pPElIeHUs 3aJady ONTHUMHU3ALUHM TEXHOJOTMYECKHX
MPOIIEeCCOB?

3. KakuMu ypaBHEHUSIMH OMMCHIBAIOTCS PE3YJIbTAaThl aKTUBHOT'O HKCIIEPUMEHTA?

4. KakuMu ypaBHEHUSIMU OIMCHIBAIOTCS PE3YNIbTaThl TACCUBHOTO SKCIIEpUMEHTA?



5. Onumwure METOJO0JIOTHIO PErPECCUOHHOIO aHalIM3a JUIsl IMOCTPOEHHUS 3MIMPHYECKUX
MaTeMaTUYECKUX MOJIENIEH XMMUUECKUX POLECCOB.
6. Kak BbIOMpaeTcst BUJ SMIUPUIECKUX MOJETICH — TMHEHHBIX M HEeTMHEHHBIX?
7. Jaiite ompeneneHue NOHATHAM KoBapuanmuu Hu Kodpduuumenra xoppemsuuud. Yto oHH
xapakTepu3yroT? Kak oneHuts k03hGUIueHT Koppesiiuuu IS mpocTeieit TuHeiHon Moaenun?
8. IlpumeHeHHe METOJOB HAaWMEHBUIMX KBAApaTOB U1 OLEHKU IapamMeTpoB (YHKIMM
pacrpeeneHnuil Ciiy4yaHbIX BEJIWYH.
9. Kak omnpenenstorcst Ko3QPUIIMEHTH! perpeccuu AJis ITMHEUHBIX 10 TapaMeTpaM MoJienei?
10. Kak onpenenstorcst K03(pPpUIHUEHTHI perpeccuu sl HEIMHEHHBIX 110 apaMeTpaM MoJemeit?
11. Onummre npoueaypy BblOOpa KpUTEpHs anNpOKCUMAILMU ONIBITHBIX JAaHHBIX U PEIIECHUE
3a/auy omnpeaenacHuss Kod(p(QUIUMEHTOB perpeccuu Ui JIMHEHWHBIX MO HapaMerpaM Mojenen
METO0/I0M HaMMEHBIIUX KBaIPaTOB JIIsl OOIIEro Ciydas.
12. [laiiTe XapakTepUCTHKY CIEAYIOIIMM MaTpHLlaM, HCIHOJb3YEMbIM IpPU NapaMeTpHUuecKOn
UJCHTU(PUKAIIMY JIMHEWHBIX U JIMHEAPU30BAHHBIX 3MIIMPUYECKUX MOJIEIIEH !

a. Marpule, 3aBUCALIEH OT HE3aBUCHUMBIX II€peMeHHbIX ((akTopoB) M BHIA

aNNpOKCUMUPYIOIUX (PYHKINH;

b. uHbOpMaMOHHON MaTpHIIE;

C. KOPPEIALMOHHOM MaTpHIIE
13. Kak ompenenuth 3HaUUMOCTh KO3(D(PUIIMEHTOB perpeccuu C HCIOJIb30BaHHEM {-KpuTepus
CreronienTa? OnuiuuTe MNpOIEnypy OTCEHMBAHUS HE3HAUYUMBIX KOA((UIMEHTOB B IMAaCCUBHOM
SKCIEPUMEHTE.
14. Ilepeuncaure OCHOBHBIE JOMYIIEHHS PErPECCUOHHOTO aHAJIN3a SKCIIEPUMEHTAIBHBIX JAHHBIX.
15. DTansl perpeccHOHHOrO aHaJIn3a.
16. Kak crpourcss maTpuua IUCIEPCH-KOBapUAllMd W PACCUMTHIBAIOTCA €€ DJIEMEHTHI B
MMAaCCUBHOM 3KCIIepUMEHTE?
17. OcraroyHas aucnepcusi, IUCHEPCHUsl aICKBATHOCTH W JIUCIIEPCHUST BOCIIPOU3BOAUMOCTU. UTO
OHU XapaKTEepU3yIoT?
18. Kak ycTaHOBUTH aJICKBATHOCTh YPABHEHHS PETPECCUU C TIOMOIIBI0 KpuTepust uiepa?
19. Kak ycTaHOBHUTH aJ€KBaTHOCTb YPABHEHHUs PErPECCHM IPU OTCYTCTBUU NapalICIbHBIX
ONBITOB?
20. OcHOBHBIE OTJIMYMS AKTMBHOTO M IACCUBHOIO 3KcrepuMeHTa. Kak mpoBOOUTCS MOJHBII
(daktopubIit sxcniepuMeHT ([ID) u 0OpabaThIBaOTCS €ro pe3yabTaThl?
21. Kak ocymiecTBiasieTcss OPTOrOHAJIBHOE IIEHTPAJbHOE KOMIIO3ULIMOHHOE IUIAaHUPOBAHUE
(OLIKII) sxciepuMEeHTOB ¥ MPOBOAMTCS 00pabOTKa ero pe3yinbTaToB?
22. Onuumwure npoueaypy 3KCHEpUMEHTAIbHO-CTATUCTHYECKOTO METoJa onTuMu3zanuu bokxca-
Bunbcona.
KonTpoabHasi padora mo teme 2
1. Kakue OCHOBHbIE NOMYUIEHUS NPUHUMAIOTCA MPU KOMIIBIOTEPHOM MOJAEIMPOBAHUU MPOCTOM
TUAPABINYECKON CUCTEMBI?
2. Kak onucbIBaeTcs JBKEHUE MTOTOKA KUAKOCTH Yepe3 KilaraH?
3. Maremaruueckass MOJENb NPOCTOW THIPABINYECKOM CHUCTEMBbl (CTAllMOHAPHBIA U
JIMHAMUYECKUH peXuMbl). MaTeMaTudeckoe OomucaHue mpolecca, MHGOpPMaIMOHHAs MaTpHla
CHCTEMBbl YpaBHEHUI MaTeMaTHUECKOTrO ONKCaHMsl, OJ0K-CXeMa aJIfOPUTMa pacyeTa.
4. MareMaTu4ecKoe ONMUCAHNE TOMOT€HHOM MHOTOCTaAMITHOM MHOTOKOMIIOHEHTHON XUMUYECKOM
peakuuu. 3akoH JeHCTBYIOIMX Macc. Marpuma CTeXHOMETPHUYECKUX KO3 (UIIMEHTOB.
BeipaskeHuss [UIsl CKOpOCTEM peakuMii 1o BceM KoMIoHeHTaMm. OmnpeneneHue KIYeBBIX
KOMIIOHEHTOB CJIO’)KHOM XMMHMYECKON peakUuMu C NPUMEHEHUEM IIOHATHS pPaHra MaTpHIbI
CTeXHOMeTpuUecKux Kod(p¢uiuentoB. OnpeneneHne CKOPOCTU BBIIEICHUS WIM TMOTJOIMIEHUHN
TEIUIA B CJIOXKHOW XMMHUYECKON PEAKIINH.
5. Matemaruyeckass MOJIEJIb CTAallMOHAPHOTO PEXMMa B PeakTOpe ¢ MEIaIKoW M pydamrkoil ¢
MPOU3BOJILHOM cXeMo#l peakiuu. M3oTepMmuueckuii, agnabaTUYeCKHi W TMOJTUTPOIIUYECKUIN
pexuMbl. MaTeMaTHUecKoe OIMCaHue IMpolecca, HHPOPMALMOHHAs MaTpulla CHCTEMBI



YPaBHEHUI MaTEMaTUYECKOI'0 ONKUCaHus, OJOK-CXeMa allrOpUTMa pacyuera.

6. MaremaTndeckasi MOJIETIb HECTALIMOHAPHOTO PEXUMa B PEAKTOPE C MEIIAIKON U pyOaIkoil ¢
MIPOU3BOJIBHOW CXEMOW peakuuu. MaTemMaThdeckoe ONHMCaHUE TIpolecca, HHPOPMALUOHHAS
MaTpulla CHUCTEMBl yYpaBHEHUI MaTeMaTHUECKOTO OMHCaHus, OJOK-CXeMa ajJropuTMa pacuera.
[Teproguieckwii, MOTYIEPUOINICCKII, N30 TEPMHUUECKUHN, ana0aTHUECKUN U TIOJTUTPOTTHYSCKUAN
PEXKUMBL.

7. MareMaTtuyeckoe ONKUCAaHUE U AITOPUTM pacdyéTa CTALlMOHAPHOTO Ipoliecca B TpyOuaTOM
peakTope ¢ U3BECTHBIM MEXaHU3MOM €€ TMPOTEKaHUS W C TMPSIMOTOYHBIM JIBHKCHHEM
TEIJIOHOCUTENIS B PEKUME U/1€aTIbHOTO BHITECHEHUS.

8. MareMaTuyeckoe OINUCAaHUE W ANTOPUTM pacuy€ra CTALMOHAPHOTO Ipoliecca B TpyOuaTOM
peaKTope C U3BECTHON KMHETUYECKOM CXEMOM U C MPOTUBOTOYHBIM JBUKEHUEM TEINIOHOCUTEIS B
peXHMME UICAIbHOTO BBITECHEHUSI.

9. Maremarnyeckoe ONHMCaHUE CTAllMOHAPHOTO IMpoliecca MHOTOKOMIIOHEHTHOM Maccoliepeiauu
Ha TMPOU3BOJBHON TEpelKe PEKTU(PUKAIMOHHON KOJOHHBI. Matpuipl  Kod(pPHUIIHEHTOB
Maccornepeaadu ¢ nepekpECTHbIMU AP (eKTaMu U BEKTOP IBHKYLIUX CHUJI ITPoliecca pa3iesIeHus.
OddexkTUBHOCTh Tpoliecca PEeKTH(PUKANMK IO KaKIOMY KOMIIOHEHTY U 3aBUCHUMOCTH OT
Pa3IUYHBIX PEKUMHBIX, KOHCTPYKIIMOHHBIX U (DU3HKO-XUMHUYECKUX MapaMeTPOB pa3JeisieMoit
CMECH.

10. MaremaTuueckoe ONUCAHWUE H  AJTOPUTM  pacyéra CTAllMOHAPHOrO  Mpolecca
MHOTOKOMIIOHEHTHOM peKTU(UKALIUY B Tapeab4aToi KOJIOHHE.

11. MaremaTuyeckoe ONUCAHWUE H  AJNTOPUTM  pacyéra CTAllMOHAPHOrO  Mpolecca
MHOTOKOMIIOHEHTHOM peKTU(UKalUY B HACaI0YHON KOJIOHHE.

12.  MaremaTtuyeckoe OINUCAHUE H  AJNTOPUTM  pacyéra CTAllMOHAPHOrO  Mpolecca
MHOTOKOMIIOHEHTHOM a0COpOITMY B HACAIOYHOU KOJIOHHE.

KoutpoJabHas pa6ora no teme 3

1. TlocraHoBka 3ajady ONTHUMM3ALMHM MpPH MPOESKTUPOBAHUM W YIPABICHUU XUMUYECKUMU
npousBojicTBaMu. HeoOxoaumble ycIoBUSI pellieHus 3a/ad ONTUMHU3ALUU C OTpaHUYECHUSIMU
nepBoro poja. [IpuHIuNBl pemeHuss MHOTOKpUTEpUaiIbHBIX 3afad ontumusanuu. [IpoGiema
rnobanpHOr0  AKcTpeMyma. IlocraHoBka 3afauyum  HETUMHEHHOrO MPOTrpaMMHUpPOBAHHUS C
OTpaHUYEHUSIMU TIEPOBOTO POJIa U BTOPOIO PoJa.

2. [locTaHoBKa 3a7a4 HEJIMHEHHOTO MporpamMmMupoBanusi. Orpanunyenus 1-ro u 2-ro poaa. Meron
mTpadubix ¢yHkumid. Ilpobrema MHOTOKpUTEPUATBHOCTH LeJIeBOM (GYHKIHUU. AJITOPUTMBI
pelIeHus 3a7a4u ¢ MHOTOAKCTPEMaIbHbIMU LIEJEBBIMU (PYHKIUSAMU. AJITOPUTMBI PELlICHUE 3aa4n
C OBPaXHBIMHU LIEJEBBIMH (YHKUUAMH, HMEIOIIUMU MPSAMOJUHEHHBIH W KPUBOJIMHEHHBIH
Xapakrep.

3. Ompenenenre ONTUMAIBLHOTO BpEMEHU MPeObIBaHUSI B HETIPEPHIBHOM PEAKTOPE C MEUIAIKOM!.
4. OnpeneneHue ONTUMAaIbLHOTO BpeMEHHU MPEeObIBaHUS B IEPUOAUYECKOM PEAKTOPE ¢ MEUIAIKON
C MPUMEHEHUEM KPUTEPHS BBIXO/Ia IIEJIEBOTO MPOIAYKTa.

5. Onpenenenue oNTUMaIbHON TEMIIEPATYPHI B PEAKTOPE C MEIIAIKON ¢ MPUMEHEHUEM KPUTEPHS
BBIXOJIa 1IEJIEBOTO MPOIYKTA.

6. AHanmu3 SKOHOMHUYECKHX KPUTEPUEB ONTHUMAIBHOCTH. BBIBOJI COOTHOIIEHUH, CBSI3BIBAIOIINX
ce0ecTOMMOCTh, MPUOBLIL U HOPMY MPUOBUIN B OOLIEM CITydae.

7. Jnd peakuuu MEepBOTO MOPsAJKA, MPOTEKAIOIIEH B M30TEPMUUECKOM PEAKTOPE C MEIIAJIKOM,
MUHHUMH3HPOBATH CE0ECTOMMOCTD IEJIEBOTO MPOAYKTA, UCUUCIIAEMYIO C YYETOM 3aTpaT Ha ChIPbE,
aMOPTHU3AIIMIO PEAKTOPA M aMOPTU3ALIMOHHONW CTOUMOCTH JIOTIOJTHUTEIHFHOTO 000PYAOBAHHUSI.

8. i obpaTuMoil peakuuu MEpBOTro MOpsAKa, MPOTEKAIOIIeH B U30TEPMHUECKOM PEaKTOpe C
MEIIAJIKOH, MUHUMHU3UPOBATh CTOUMOCTh TOTEPH ChIPhsI M KaTalIN3aTopa.

9. Jlns mapannenbHON peakMy epBOro NopsaKa, IPOTEKaroIIed B U30TEPMUUECKOM PEAKTOPE C
MEIIaJIKOW, MUHUMH3HPOBATh CE0ECTOMMOCTh OJTHOTO M3 MPOAYKTOB, HCUHCISEMYIO C YIETOM
3aTpar Ha ChIpbE€ U aMOPTHU3ALIMIO PEAKTOPA.

3.1.2. MeTtoguueckue MaTepuajbl, ONpeAe/sOlMe TMPoUeIypPbl OULEHUBAHHUS 3HAHMIA,
YMEHUIi, HABBIKOB M (MJIM) ONBITA IEATEJbHOCTH B X0/1€¢ TEKYIIEero KOHTPOJISl yCIIeBaeMOCTH



KonTpoabnas padora

OneHuBaeTcsi HE TOJIKO IIyOMHA 3HAHWUK TOCTABJICHHBIX BOIPOCOB, HO M yMEHHE
M3JI0KHUTh MUCHMEHHO.

Kpumepuu oyenuganus: nocie0BaTeIbHOCTb, IOJHOTA, JJOTUYHOCTD U3JI0XKEHHS, aHAJIN3
Pa3INYHBIX TOYEK 3PEHUS, CAMOCTOsATENIbHOE 00001IIeHNe MaTepuaia. M3noxenue marepuana 6e3
(aKTHYECKUX OIIHOOK.

OueHka «omauuH0» CTaBUTCA B CIydae, KOTJa COOIIOICHBI BCE KPUTEPUH.

OueHka «xopowio» CTaBUTCS, ecau 00yJaOIIMNCS TBEPJAO 3HAET MaTepuall, I'PaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HAeT MHPAaKTHUYECKyl0 0a3zy, HO JIOIyCKaeT HECYIICCTBEHHbIC
MOTPEUTHOCTH.

OueHka «yoosremsopumenvHoy CTaBUTCA, €CIIN 00YUYaIOIIUIiCS OCBOMI TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTalleH, JO0MyCKaeT HETOYHOCTH, HEJIOCTATOYHO TMPAaBHIIbHBIC
(bOpMYIHPOBKH, HapyIIaeT ITOCJIEA0BATEIbHOCTh B W3JIOKEHHM MaTepuana, 3aTpyAHSeTcs C
OTBETaMH, TIOKa3bIBa€T OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIM30M, apryMeHTalued u
BBIBOJIAMH.

Ouenka «HeyoosremeopumenvHoy CTAaBUTCA, €CIM OOydalomuiics He OTBEYaeT Ha
MOCTaBJICHHBIE BOTIPOCHI.

3.2. OueHoYHbIe MATEPHAJBI /IS MPOBEIEHHUS MPOMEKYTOUHOM aTTecTallun
3.2.1. Kputepuu o1ieHKH pe3yJabTaTOB 00y4eHHs M0 AUCHUILINHE (MOTYJII0)

M xana Pe3yabrarhl
IToka3aTesi OleHUBAHUS Pe3yIbTATOB 00y4YeHUsI
OLIEHUBAHUS o0yueHUst
OTJIMYHO 3HaeT: - oOydatomuiics TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepual, YBEPEHHO,

JIOTUYHO, TTOCJIEJOBATEIBHO U TPAMOTHO €r0 U3J1araeT, Onupasich Ha 3HAHUS
OCHOBHOM M JIOTIONTHUTENILHOMU JINTEPATYPHI,

- Ha OCHOBE CHUCTEMHBIX HAy4YHBIX 3HAHHMH JeNaeT KBaJIU(pUIMPOBAHHBIC
BBIBOZIBI M 000011IeHNS, CBOOOIHO ONEepUpPYET KaTErOPHIMH U MOHATHAMH.
Ymeer: - o0ydaromuiics yMeeT CaMOCTOATENbHO U IIPAaBWIBHO pelaTh yueOHO-
npodecCHOHaNbHBIC  3aJa4d  WIM  3aJaHusd, YBEPEHHO, JIOTMYHO,
MOCIIEI0BATENBHO U apI'YMEHTHPOBAHO U3J1araTh CBOE PEIIEHHUE, UCIONb3YsI
Hay4HBIC [TOHSATHSL, CChUIAsICh HA HOPMATUBHYIO 0as3y.

Brnapeer: - 0Oy4aroLuiics BIaAeeT PalMOHAIBHBIMU METOJAAMU (C UCTIOIb30BaHUEM
PaLMOHAIBHEIX METOAMK) PEeLIeHHs CIOKHBIX Npo(decCHOHANBHBIX 3aad,
MPECTABICHHBIX AEIOBBIMU UTPaMU, KeiicaMu U T.11.;

[Ipu pemeHun MpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHMYECKHX MOJIOKEHUH € TPeOOBAHUSMU PYKOBOAAIINX
JOKYMEHTOB,

- U3JIOKEHMS MBICTIEH B JIOTHYECKOH 11OCIIE]0BATENbHOCTH,

- CaMOCTOSATEIBHOTO aHajIM3a (haKThl, COOBITHH, SBJICHUH, IPOLECCOB B HX
B3aMMOCBS3H U JHAJICKTHUECKOM PA3BUTHH.

XOPOLIO 3HaerT: - oOyJarommuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONUpasich Ha 3HAHNS OCHOBHOMN W JOTIOMHUTEIBHOM JINTEPaTYpHI,
- 3arpynHsieTcd B (OPMYJIMPOBAHMH KBATH(DUIMPOBAHHBIX BBIBOJOB U
0000IICHNH, OmepupyeT KaTeropusAMH M TOHATHAMH, HO HE BCeria
MIPAaBWJIBHO MX BEpU(HUIUPYET.

Ywmeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIFHO M B OCHOBHOM IIPABUIIBHO PEIIaTh
y4eOHO-TIpoecCHOHAIbHBIE 3a/ladqi WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATENIFHO M apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe WCIIONb3ys Hay4YHbIE TMOHATHS M CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Brnaneer: - OOyJaroUMicsl B IIEJIOM BIAJCET PAIMOHATIHHBIMH METOAAMH PEUICHUS
CIIOXHBIX TTPO(eCCHOHATIBHBIX 3a/1a4, TIPEJCTABICHHBIX JIEIOBEIMH UTPAMH,
KelicaMHu | T.]I.;

[Ipn pemeHnn cMOr NPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH ITOCIIEJOBATEIBHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHUH C TPeOOBaHMSAMH DPYKOBOASIIHX
JIOKyMEHTOB,




- CaMOCTOATCIIBHOI'O aHaJIn3a (baKTBI, CO6BITPII>1, HBHCHHﬁ, IponecCCoOB B UX
B3aMMOCBA3U U ITUAJICKTUYCCKOM pAa3BUTHU.

YAOBJIETBO- 3HaeT: - o0yJaromuiicss OpHEHTHPYETCSl B MaTepHaie, OJHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO HU3JI0KEHNH;

- TOKa3bIBaeT HEJOCTATOYHOCTh 3HAHWN OCHOBHOM M JOTOJHUTEIHHOMN
JIUTEPaTypH;

- c1ab0 apryMEHTHPYET HaydHbIE MTOJT0KEHHS;

- MPaKTUYECKU HE CIIOCOOEH CPOPMYITUPOBATH BBIBOJBI M 0000IIECHHST;

- YaCTUYHO BJIAJICET CUCTEMOU MOHATHI.

Ywmeer: - o0yuaromuiicsi B OCHOBHOM YMEET pEeIIUTh y4eOHO-Tpo(hecCHOHAIBHYIO
3a/ady WM 3a/aHue, HO JIONMYCKAaeT OMIMOKH, c1a00 apryMEHTHUPYET CBOE
peleHne, HeJOCTaTOYHO HWCIIONB3YeT Hay4HBIE ITOHSTHUS U PYKOBOZSIINE
JIOKYMEHTBIL.

Bnaneer: - oOywaromuiicsi BiaZeeT HEKOTOPHIMH pPalMOHAJIbHBIMH METOAaMHU
PELIEHHsI CIIOKHBIX PO EeCCHOHANBHBIX 3a/1a4, TIPEICTaBICHHBIX JETOBBIMH
Urpamu, Keiicamu u T.1.;

[1pu pemeHnH NpoJEMOHCTPUPOBAI HEJOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIO)KEHHS MBICIIEH B JIOTHYECKOH 1OCIIEeJOBATEIBHOCTH,

- CBS3KM TEOPETUYECKUX IOJOKEHHH C TPEeOOBAHUSIMH DPYKOBOASIIHX
JIOKyMEHTOB,

- CaMOCTOSATENILHOTO aHanu3a (akThl, COOBITHH, SBJICHUM, MPOIECCOB B HX
B3aMMOCBSI3H U IMAJEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - 0Oyuaromuiicss He yCBOMJI 3HAUUTENIFHON YaCcTH MaTepHaa;
PUTEJIBHO - HE MOXET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He opMynUpyeT KBATU(PUIMPOBAHHBIX BBHIBOIOB U 0000IIEHHH;
- He BJIaJeT CUCTEMOM MOHATHH.

VYmeer: oOyuarolmuiics He IMoKa3aJl yMEHHE pellaTh y4eOHO-IPO(EeCCHOHAIBHYIO
3aJa4y WK 33JaHUe.
Bnageer: HE BBINOJIHEHBI TPEOOBAHUS, NPEABIBISEMble K HABBIKAM, OLECHUBAEMbIM

«YIIOBJIETBOPUTEIIHLHOY.

3.2.2. KoHTpoJibHbIE 3aJaHUsl /WM UHbIe MaTepuajbl Uil IPOBeJeHHs MPOMEKYTOYHOM
arTrecTaluu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BapPUAHTHI TECTA)

1.
2.

w

10.

11.
12.
13.

14.

[TonsTis Moaens u MojienupoBanue. PU3NYECKOe U MaTEMaTHYECKOE MOJIEIIMPOBAHKUE.
Uro Hago mMOHUMATh IMOJ KOMIIBIOTEPHOW MOJENBI0 pEealbHOTO Ipolecca U
KOMITBIOTEPHBIM MOJIETUPOBAHUEM?

Otanbl NOCTpOeHUs KoMmnbroTepHoit moaenu XTI

[Touemy mpu MOCTPOEHUH AITOPUTMOB pPEUICHHS 3aJady PEKOMEHAYETCS HCIOJIb30BaTh
METO/1 MaTEMaTHYECKOH JEKOMITO3UIUHU ?

AHanu3 napaMeTpuyecKOld YyBCTBUTEIBHOCTH M pacy€THble uccienoBaHus. C Kakoi
LETbI0 IPOBOAATCA U KaK CTPOSATCS €ro CTaTUYECKUE U IUHAMUYECKHE XapaKTePUCTHKH ?
C kakoil LEenp0 M Kak MHPOBOJUTCS aHAIM3 CUCTEMbl YpPaBHEHUH MaTeMaTH4E€CKOTO
onucanus’?

Kak ompenensiercs umcno cremneHeid cBOOOJBI CHCTEMbl YPAaBHEHUH MaTeMaTHYeCKOTrO
onucanus’?

Kak BwIOuparoTcst mepemMeHHbIe (OmpeaensieMble EPEMEHHbBIE) OTHOCUTENBHO KOTOPBIX
OyZeT peliaTbcs CUCTEMa YpaBHEHUH MaTEMaTHUYECKOTO OMUCAHUS?

UeM OTIIMYAIOTCS IMIUPUIECKIE MOJENN OT (PU3UKO-XUMUIECKIX MOAETICH?

Uem oTnMyaeTrcs AakTUBHBIA 3KCHEpUMEHT OT mnaccuBHoro? Ilouemy wmeroponorus
AKTUBHOTO S3KCIEPUMEHTa MOXKET MPUMEHATbCS I PELICHUs 3a/lady ONTUMHU3ALUHU
TEXHOJIOTMYECKHUX MPOIECCOB?

Kakumu ypaBHEHUSAMU OMUCHIBAIOTCS Pe3yIbTaThl AKTUBHOTO SKCIIEPUMEHTA?

Kakumu ypaBHEHHUSIMU OMUCHIBAIOTCS PE3yIbTaThl TACCUBHOTO dKCIIEpUMEHTA?
Onuiure METOJOJIOTHIO PErpecCHOHHOTO aHalu3a Ui MOCTPOEHUS SMIIMPUYECKUX
MaTeMaTHYEeCKUX MOJIENEeH XUMHUYECKUX MPOLECCOB.

Kak BeiOupaercs BUJ SMIOUPUIECKUX MOIETICH — IMHEHHBIX U HETUHEIHHBIX?
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15

16.

17.
18.

19.

20.

21.

22.

23.
24,

25.

26.
27.

28.

29.

30.

31.

32.
33.

34.

35.

. JlaiiTe ompeneneHue MOHATUSAM KOBapualMu M Kod(pUIMEeHTa Koppemsiuuu. Uto oHH
xapaktepu3yioT? Kak oneHuTh KO3IPPUIMEHT KOPPENISIUH IS MPOCTEUIIeH TUHEHHON
Mozenu?
[IpumeHeHne METOJOB HAMMEHBIIUX KBAAPAaTOB Ui OLEHKHA NapamMeTpoB (yHKUIUH
pacnpeeneHuil CiiyYalHbIX BEJIMYMH.
Kak onpenenstroTcst KOApPUIMEHTH perpeccuu i IMHEHHBIX 110 TTapamMeTpaM MOIeNei?
Kak omnpenensrorcs KOd(pQHUIMEHTH PETpPecCHH Ui HEJIWHEHHBIX IO MapameTpam
Mozenei?
Onumure nporeaypy BblOOpa KpUTEpHs allpOKCUMALIUU ONBITHBIX JTAHHBIX U PELICHUE
3aaud  OmpeneieHuss Ko3(pQUIMEHTOB perpeccuu Ui JMHEHHBIX [0 IapaMerpam
MoJiesiell METOJ0M HauMEHBILNX KBAJpPaTOB AJIsl OOIIETo cirydasi.
JlaiiTe XapakTepUCTUKY CIEAYIOIIMM MaTpHIaM, MCIOJIb3YEMbIM IIPH NapaMETPUUECKON
UICHTU(PUKAIMY JIMHEWHBIX U JIMHEAPU30BAHHBIX 3MIIUPUYECKUX MOJIEIIEH !

a. MarTpulle, 3aBHUCAIIEH OT HE3aBUCHUMBIX IE€peMeHHBbIX ((akTopoB) U BHJIA

AnMPOKCUMHUPYIOMINX (DYHKITHI;

b. uHbOpMaMOHHON MaTpHIIE;

C. KOpPPEIALIMOHHON MaTpHIIE
Kak onpenenuts 3Ha4MMOCTh KOAPPHUIIMEHTOB PETPECCUU C UCIIOJIb30BaHUEM t-KpuTepus
Crerogenta? OnummuTe MOpOUEAYPY OTCEMBAHMS HE3HAYUMBIX KOA(D(PHUIIMEHTOB B
ITaCCUBHOM 3KCIIEPUMEHTE.
[Iepeuncinre OCHOBHBIE MOIYIIEHHS PETPECCHOHHOIO AaHaIM3a 3KCIIEPUMEHTAIBHBIX
JTAHHBIX.
OTansl perpecCHOHHOTO aHAJIN3a.
Kak cTpoutcs maTpuiia aucnepcui-KoBapualdii W pacCUUTHIBAIOTCS €€ 3JIEMEHTHI B
MMACCUBHOM 3KCIIEpUMEHTE?
OcraTouHass AMCHepCHsl, TUCIEPCUsl AIEKBATHOCTH U AUCIEPCHS] BOCHPOU3BOJUMOCTH.
YUTo OHM XapaKTEPU3YIOT?
Kak ycTaHOBUTBH aJIeKBaTHOCTh YPaBHEHMSI PEIPECCHH C MMOMOILII0 KpuTepus Duiiepa?
Kak ycTaHOBUTH aJ€KBATHOCTh YPaBHEHUS PErPECCUU NMPU OTCYTCTBHUM MAapauIeIbHBIX
ONBITOB?
OCHOBHBIE OTJIMYMS AKTUBHOI'O U MACCUBHOIO 3KcrepuMeHTa. Kak mpoBoanTCS MOJHBIN
(aktopubIit 3xcniepuMenT ([IDD) u 0OpabaThIBaOTCS €ro pe3yabTaThl?
Kak ocymecTBisieTcss OpTOTOHaJbHOE LIEHTPAJbHOE KOMIIO3MIMOHHOE IUIAHUPOBAHUE
(OLIKII) sxciepuMeHTOB M IPOBOAMTCS 00pabOTKa ero pe3yinbTaToB?
Onumure nOpouenypy 3KCIEPUMEHTAIBbHO-CTATUCTUYECKOTO METOJa ONTUMH3ALUU
boxca-BuinbcoHa.
Kakue ocHOBHBIE [OMyIIEHUS NPUHUMAIOTCS IPU KOMIIBIOTEPHOM MOJEIUPOBAHUU
MIPOCTOM FMAPABINYECKON CUCTEMBI?
Kaxk onuceiBaeTcst ABMKEHUE NOTOKA KUJIKOCTU Yepe3 KianaH?
Matematuueckass MOJENb MPOCTOM TUAPABINYECKOW CHCTEMbI (CTallMOHAPHBIA U
TMHAMHYECKU pexuMbl). MaTemaTHueckoe oOmHcaHue IMpoiecca, HH(OpMaIMOHHAsS
MaTpulla CUCTEMbl ypaBHEHHH MaTeMaTH4YeCKOro OIUcaHMs, OJOK-cxeMa ajlroputMma
pacuera.
MaremaTuueckoe ONMCAaHWE TOMOIE€HHOW MHOTOCTAJUMHONM MHOTOKOMIIOHEHTHOM
XMMHMUYECKOM peakUuu. 3aKOH JEHCTBYIOIIMX Macc. Marpuia CTeXMOMETPUYECKHX
Kod(puuueHToB. BbIpakeHus Ui CKOpPOCTeH peakuuid 10 BCeM KOMIIOHEHTaM.
Omnpenenenne KIOYEBbIX KOMIIOHEHTOB CJIOKHOM XMMUYECKON peakluu ¢ MIPUMEHEHUEM
MOHATHUS PaHra MaTPULIbI CTEXHOMETPHUECKUX KOdppHuIreHToB. OnpeneneHne CKOPOCTH
BBIJICJIEHUS WX MOTJIOLIEHUH TEIUIa B CJIOKHOW XMMHUYECKON PEaKLIUH.
MaremaTHueckasi MOJIeNIb CTAlMOHAPHOTO PeXHUMa B PEAKTOPE C MEIIAJIKONW U pyOaIKoi
C TpOM3BOJNIBHOM  cxeMoil  peakuuu. M3orepMuueckuid, anuabaTHUeCKUil U
MOJIUTPOTIMYECKUI PEeXUMBI. MaTemaTndyeckoe ONMUCaHue mpoliecca, MHGOPMAaLMOHHAS

11



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

MaTpulla CHUCTEMbl ypPaBHEHHH MaTeMaTHYeCKOro OIMUCaHMs, OJOK-CxeMa alropurMma
pacuera.

Maremaruueckass MOJENIb HECTALMOHAPHOTO peXHMa B PEAKTOPE C MEIIAIKON U
pyOamKoil ¢ MPOU3BOJILHOW CXEMOU peakiuu. MareMaTudeckoe OMHCAHHE TMpoIiecca,
nHGOpPMAIIMOHHAS MAaTpPHUIA CUCTEMbl YpaBHEHHH MaTEeMaTHYECKOTO OMHMCAaHUs, OJIOK-
cxema anropurma pacdera. llepuonmdeckuii, MoaynepuoaMYECKHU, U30TEPMUYECKUU,
annabaTUIeCKUi U MOJUTPOTTHYECKHIA PEKUMBI.

MareMaTHueCKO€ OTICAaHUE U AITOPUTM pacyéra CTallMOHAPHOTO IpoIiecca B TPyOuaToM
peakTope C H3BECTHBIM MEXaHU3MOM €€ NPOTEKaHUS U C NPSIMOTOYHBIM JIBUIKEHUEM
TEIUIOHOCUTENS B PEKUME UJI€AIbHOTO BBITECHEHUS.

MareMaTHueCKO€ OTIMCAaHUE U AITOPUTM pacyéra CTallMOHAPHOTO IpoIiecca B TpyOUaToM
pEaKTOpe C H3BECTHOM KHHETUYECKOW CXEMOW W C MNPOTHUBOTOYHBIM JIBHIKEHUEM
TEIUIOHOCUTENS B PEKUME UJI€AIbHOTO BBITECHEHUS.

Marematuueckoe  OMUCAaHUE  CTALMOHAPHOTO  MpolLlecca  MHOTOKOMIIO-HEHTHOMN
Maccornepeayd Ha IpPOU3BOJIBHON Tepenke PeKTU(UKALMOHHOW KOJOHHBL. MaTpHIiibl
K03 (UILIMEHTOB Macconepeaayu ¢ NePEeKPECTHBIMU dPPEKTaMH U BEKTOP ABMKYILIUX CHIT
nporecca pasaeneHus. DPPEKTUBHOCTh TMpollecca pPeKTHPUKANMK 10 KaKIOMY
KOMITIOHEHTY U 3aBHUCUMOCTb OT Pa3jMYHBIX PEKUMHBIX, KOHCTPYKIHOHHBIX U (PU3UKO-
XMMHMUYECKUX TapaMeTpoB pa3aesieMoil cMecH.

Marematuueckoe OMNHMCaHWE W  aJrOPUTM pacyé€ra CTAallMOHApPHOTO Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(UKALUU B TapeIb4yaToil KOJOHHE.

Marematuueckoe ONHMCaHWE W  AJITOPUTM  pacyéra CTAMOHAPHOTO  Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(HUKALUK B HACaI0YHON KOJIOHHE.

Marematuueckoe OMHMCaHWE W AJITOPUTM  pacyéra CTAlMOHAPHOTO  Ipolecca
MHOTOKOMIIOHEHTHOM a0CcOpOIIMy B HaCaJOYHOU KOJIOHHE.

[TocTanoBka 3aa4 ONTUMH3ALUU MPU MPOESKTUPOBAHUM U YIPABICHUH XUMHYECKUMHU
nmpousBojcTBaMu. HeoOXoaumble  ycloBHS — pelIEHUS 3afad  ONTUMHU3ALUU  C
OTpaHHYEHUSIMU TepBOro poxa. [IpUHLMIIBI pelieHuss MHOTOKPUTEPHABHBIX 3a7ad
ontumuzanuu. [Ipobiema rmobamsHOTO SKCcTpeMyMma. [locTaHOBKa 3a1auu HETMHEHHOTO
MPOrpaMMUPOBAHMS C OTPAHUYEHHUSIMH IIEPOBOTO POJa U BTOPOTO poja.

[ToctanoBKka 3a7a4 HETMHEWMHOrO NporpammupoBanus. Orpanndenust 1-ro u 2-ro pona.
Meron mrpadubix pynknuii. [IpobGiema MHOTOKPUTEPHAIBHOCTH IEJIEBOM (YHKIIHH.
ANTrOpUTMBI pelIeHuss 3aJa4ydl C MHOTOAKCTPEMaJbHBIMU IIeJIEBHIMH  (DYHKIHSIMHU.
ANTOpPUTMBI pEIICHHE 3aJa4ll C OBPAXKHBIMH LIEJIEBBHIMU (QYHKUHUAMH, HMEIOLIUMU
MPSAMOJIMHEHHBIN U KPUBOJIMHEHHBIN XapaKTep.

OmnpeneneHrue ONTUMAIBHOTO BpPEMEHU TMpEObIBAaHUS B HENPEPHIBHOM PEAKTOpe C
MEILAJIKOM.

Omnpenenenre ONTUMAIBHOTO BPEMEHH MNPEObIBAaHUS B TMEPUOJUYECKOM PEAKTOpe ¢
MEIIAJIKON ¢ TMPUMEHEHHEM KPUTEPHsI BBIXO/a IIETIEBOTO MPOIYKTa.

OrnpezneneHre ONTUMAJIBHOM TEMIIEpaTypbl B PEAKTOPE C MEMIAIKOW C MPUMEHEHUEM
KpUTEPHUS BBIXOJIA 1I€JIEBOTO MPOIYKTa.

AHann3 5KOHOMHYECKHUX KPUTEPEB ONTUMAJIBLHOCTU. BBIBOJ] COOTHOIIEHUH CBA3BIBAIOIINX
ce0ecTOuMOCTh, MPUOBLIL U HOPMY MPUOBUIN B OOIIEM CITydae.

JUia peakuinu epBoro NopsiaKa, MpoTEKArEN B U30TEPMUUECKOM PEAKTOPE C MELIANIKOH,
MUHUMM3HPOBATH CE0ECTOMMOCTD LIEJIEBOT0 MPOAYKTA, HCUUCIIAEMYIO C YUETOM 3aTpaT Ha
CBIpbE, AMOPTH3ALUIO PEAKTOpa M aMOPTHU3AaLMOHHON CTOMMOCTH JIOTIOJIHHUTEIBHOIO
00opynoBaHUsI.

Jnist 06paTUMOi peakiuy NepBOro MopsaKa, MPOTEKaloed B U30TEPMUUECKOM PeaKTope
C MEIAJIKO, MUHUMU3UPOBATh CTOMMOCTB MIOTEPH ChIPbS M KaTalInu3aTopa.

JUia mapajuleIbHOM peaklMy IEepBOro IMOPSAJKa, IMPOTEKAIEH B H30TEPMUYECKOM
peakTope ¢ MeLIalKoi, MHUHUMH3UPOBATh CE0ECTOMMOCTb OJHOTO W3  MPOIYKTOB,
HCYHCIIIEMYIO C YUETOM 3aTpaT Ha ChIPbE U AMOPTU3ALIUIO PEAKTOPA.
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TekcThl HpOﬁHeMHO-aHaJII/ITI/I'leCKI/IX Hu (I/IJ'II/I) NMPaAKTUYCCKUX yqeﬁno-npmbeccnonanbnblx
3agavd

3.2.3. Metoanyeckue MaTepHaJbl, ONpelesiOlde MNpoUeAyPbl OLEHUBAHMS 3HAHMIA,
YMEHHUI1, HABBIKOB B X0/1¢ IIPOMEKYTOYHOMN aTTeCTALNHU
IIpoueaypa oueHMBaHMs 3HAHMIA (TeCT)

IIpennaraemMoe KOJIUYECTBO 3aJaHUI 20

[ocnenoBaTebHOCTH BHIOOPKH Omnpejesnena 1o paszienam

Kputepun onenku - IPAaBWIIbHBIN OTBET Ha BOIIPOC

«5» ecnu paBUIbHO BINONHEHO 90-100% TecToBBIX 3agaHui

«4» ecin MIPaBWIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aaHUI

«3» ecnu MIPaBWIIBHO BBIMOJIIHEHO 50-69% TecTOBBIX 3aJaHuUil
IIpoueaypa oneHnBaHus 3HAHUIH (YCTHBIH OTBET)

[Ipenen AnuTENnbHOCTU 10 MuHyT

[IpeqyiaraeMoe KOJIMUECTBO 3aJaHUN 2 Bompoca

IMocnenoBateabHOCTD BEIOOPKH BompocoB u3 | CirydaiiHas
KQKJIOTO pasjena
Kputepun oneHku - TpeOyeMbIit 00beM U CTPYKTYpa

- U3NIOKEHHEe MaTepHraia 6e3 GakTHIecKux ommdok

- JIOTHKa H3JI0KEHHUSI

- HCTIOJIb30BAHNE COOTBETCTBYIOIIEH TEPMHUHOIOT U

- CTWIb PEYH U KYJIbTypa peiu

- Mo00p MPUMEPOB X HAYYHOW JIUTEPATYPhI U MIPAKTUKH

«5» ecnu TpeOOBaHHUS K OTBETY BHIIIOIHEHBI B IOJHOM 00beMe

«4» ecim B 1IEJIOM BBITNIONHEHBI TPeOOBaHUSI K OTBETY, OJHAKO €CTb
HeOOIbIINe HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB

«3» eciu Tpe6GOBaHNMS BBIMOTHEHBI YACTUYHO — HE BBLIEPKAH 00BEM, €CTh

¢daxTuueckue  OmMMOKM, HapylleHa JIOTHMKAa  HM3JIOKEHUs,
HEIOCTaTOYHO MCHOJIb3YeTCsl COOTBETCTBYIONIAS TEPMUHOIOTHH

IIpouenypa oumeHMBaHUsI YMEHMH U HABBIKOB (pellleHHE MPO0JIeMHO-AHAJIUTUHYECKUX M
NMPAKTHYECKUX Y4eOHO-PO(heCcCHOHATIBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 1
[MocnenoBaTebHOCTh BHIOOPKHU CrnydaiiHast
Kpurepuu oneHku: - BBIJICJICHUE U TIOHUMaHHUE NTPOOIIEMBI

- YMeHHe 00001IaTh, COMOCTABIATh PA3INIHBIC TOYKH 3PEHHS

- TIOJIHOTA MCIOJIb30BaHUsI HCTOYHHUKOB

- HaJIMYHe aBTOPCKOM MO3UIHH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCTONB30BaHHE COIMAJIBHOTO OIbiTa, Matepuanos CMU,
CTATUCTUYCCKHUX JAHHBIX

- JJOTHYHOCTb H3JIOKCHUS

- YMEHHE CIIeNaTh KBaTU(HUINPOBAHHBIE BBIBOABI 1 000OIICHHS C
TOYKH 3PEHHUS PeIIeHIs MPodeCCHOHATBHBIX 3a/1a4

- YMEHHUE MPUBECTH TIPUMEP

- OIOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMUHOIOTHEN

«S» ecnu TpeOOBaHMUS K OTBETY BHITIOIHEHBI B ITOJTHOM 00BEME

«4y» ecnun B IICJIOM BBIIIOJTHEHBI TpeOOBaHWA K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B HW3JIOKEHHU HEKOTOPHIX BOIIPOCOB.
3arpynsasieTcs B (POpPMYITMpPOBAaHWH  KBATU(PHUINPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» eciu TpeOOBaHMS BHITIOTHEHBI YaCTHIHO — MBITACTCS 0OOCHOBATh CBOKO
TOYKY 3pEHHs, OmHAKO cinabo apryMeHTHpYeT HaydHbBIe
TONOXKCHUS, TPAKTHUECKH HE CHOCOOCH  CaMOCTOSTEIEHO
chopMynHpOBaTh BHIBOABI W OOOOIICHWS, HE BHUIWT CBS3b C
podecCHOHANTBHON eI TeNHHOCTHIO

4. YyeOHO-MeTOAMYECKOe M MaTepHaJbHO-TeXHHYeCKOe ofecneyeHHe MCHUIIMHBI
(MmoxyJis)
4.1. DneKTpOHHBbIE YUeOHbIe U3aAHUS
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MIPOU3BOJICTB : yaeOHOoe mocodue st By3oB / B. B. Kadapos, M. b. I'neboB. — 2-¢ us.,
nepepad. u gomn. — Mocksa : WzgarensctBo IOpaiit, 2023. — 403 c. — (Beicmiee
obpazoBanmue). —  ISBN 978-5-534-07524-3. —  Tekct : OJCKTPOHHBIA  //
OopazoBarenbhas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/516052.

2. IlepeBanoB, B.Il. Maremarndeckoe MOJCTUPOBAHHE XUMHKO-TEXHOJOTHUECKUX
nporeccoB : yuebHoe mocobume s By3oB/ B.IIL IlepeBanos, I'. M. KommoOckmii. —
Mockga : M3marensctBo FOpaiit, 2023. — 53 ¢. — (Bricmiee oopazoBanue). — ISBN 978-
5-534-15858-8. — Tekcr : anekrponnslii // ObpazoBatenbHas miardopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/509891.

3. XWMHKO-TEXHOJOTMYECKUE TPOLECCHl : YYeOHMK M  TPAKTHKyM sl By30B /
10. A. Komuccapo, M. b. I'ne6os, JI. C. T'opaees, /I. Il. Bent. — 2-¢ u3n., ucnp. u
nor. — Mocksa : U3narensctBo IOpaiit, 2023. — 340 c¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-09169-4. — Tekct : anekTpoHHbid // OOpa3oBarenbHas TuiatdGopma
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/515192.

4.2. DieKTpoHHBIE 00pa3oBaTebHbIE PeCypChl
1. DnexrponHas GuGnuoTedHas cucrema «95C FOPAWT» Biblio-online.ru (95C «Opaiity»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeynass cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OnbimoTeuHas cucrema «KOHCyIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snextpoHHass OubOnuoTteka [OnekrtpoHHBIA pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuoteka «KubepJlenunka» [Dnekrponnsrii pecypc]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EamHOoe OKHO mOCTynma K 00pa3oBaTENIbHBIM pecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. ®depepanbHbI IEHTP HWHOOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMANMOHHBbIE CIIPABOYHbIE
CHCTEMBI

OO6yuatromumcsi  obecrieueH JoCTyn (yAaJeHHBIH JIOCTYIN) K HIDKE CICAYIOUUM
COBPEMEHHBIM MPO(HecCHOHANTBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu ™ OSHIOMKJIONEIWM Ha Akamgemuke [OnekTpoHHbeli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nHpOpMaIMOHHO-TIPABOBOTO oOecnieueHus «[apanT» [DeKkTpoHHbIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIEKT JIMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOIr0 TPOrPaAMMHOIO
obecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOT0 MPON3BO/ICTBA

1. Jlunen3uoHHOE mporpaMMHOe oOecrieueHure: onepannonnas cucrema Microsoft Windows,
nakeT o(pucHbIX npuioxeHuit Microsoft Office.

2. CB0OOJHO pacnpocTpaHseMoe MporpaMMHOe obecrieueHue: CBOOOIHbIE MMAKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.

3. IIporpammHoe obecreyeHHe OTEYECTBEHHOTO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAsS
cucrema «lapanT» (DneKTpoHHBIN nepuoandeckuil cnpaBouyHuk «Cucrema TAPAHTY),
obpasoparensHas mnardopma FOPAUT (Dnekrponnas 6uGmuoreunas cuctema «3BC
FIOPAWT» Biblio-online.ru (3BC «IOpaiity»)), 31eKTPOHHO-GHOIMOTEUHAs CHCTEeMa
ZNANIUM, snextponHas 6ubnuoreunas cuctema «KOHCYJIbTaHT CTYJEHTa.

4.5. O6opynoBaHue U TeXHMYECKHUE CPeACTBA 00y4eHusl
Jis peanuzaluy JTUCHMIUIMHBI (MOJYNS) HCIONB3YIOTCS y4YeOHble ayIuTOPHM IS
NpoBeACHUST y4eOHBIX 3aHATHHA, KOTOPbIE OCHAILIEHbl OOOpPYAOBAaHHEM U TEXHUYECKUMHU
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cpeacTtBaMu OOy4eHHUs, U MOMEUICHUS Ul CAaMOCTOSTEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAILEHbl KOMITBIOTEPHON TEXHUKOU C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecreveHbl JIOCTYIIOM B JJIEKTPOHHYI0 HWH(OpMAIMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uMm. J[.1. MenneneeBa. Jlomyckaercst 3aMmeHa 000pYOBaHHSI €T0 BUPTYATbHBIMU aHAJIOTAMH.

HaunmenoBaHue y4eOHBIX Ay UTOPHIl LIS OcHaleHHOCTh YYeOHBIX AyAUTOPHIl ISl IPOBeEICHUSA
NpoBeAeHUs y4eOHbIX 3aHATHI 1 Y4eOHBIX 3aHATHI ¥ MOMeIeHU U1 CAMOCTOSATe IbHOM
MOMeLIeHUI JJIs1 CaMOCTOSITeJIbHOI pa6oThI 000pyI0BAaHMEM U TEXHMYECKUMH CpeACTBaMH
padoTer* o0yyeHust
VYueOHble  ayauTOpUu  JUId  TIPOBEJCHMs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIELHaIH3WpOBAHHON
y4eOHBIX 3aHSITHIH MeOenplo, OTBEYAIOIIEHi BCEM YCTaHOBJIEHHBIM HOpMaM W

TpeOOBaHUSIM, 00OpYJOBAaHHEM W TEXHHYECKHMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIBTUMEANHHOE 000pYAOBaHNE).
[omemenue 11t caMOCTOSITENBEHON padoThI IloMemenne  OCHaIIEHO  KOMIBIOTEPHOM  TEXHHKOH ¢
BO3MOXKHOCTBIO ~MOAKIIOYeHUsT K cern «VHTepHeT™» u
obecrieueHHeM JOCTyna B DJIEKTPOHHYIO HWH(OPMAaIMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.. MenneneeBa u k
9bC.

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B NpHKaze 00 ayAuTOpHOM (oHJE, paciucaHhd Y4eOHBIX 3aHATHH U
pacIcaHuy IPOMEXYTOUHOW aTTeCTalNH.
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