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1. O6wue nonoxeHus

K BCTynUTEnbHbIM MCMbITAHWAM B MaructTpaTypy AOMYCKalTCs NuLa, UMEIOWMNE LOKYMEHT
rocyAapcreeHHoro obpasua o BbiclueMm o6pasoBaHuM NOGOro ypoBHs (gunnom 6Gakanaspa,
creynanucTa unm marucrpa).

Mporpamma BCTYNUTEMbHbLIX WUCMbITAaHUA MO 0GpPa3OBaTESIbHON MNporpaMmme  BbICLUEro
0bpasoBaHus (MporpaMma MarucTpaTypbl) NpeAHasHauYeHa Ans Iuu, >Kenawowmx MocTynuTb B
marnctpatypy dunvana OreOyY BO «CamlTY» B r. HoBokyiGbilleBcke MO  HanpaBneHuto
nogrotoBkn 18.04.01 — Xumuueckas TexHonorus (Marucrepckas nporpamma «TexHororus
XMMUYecknx npon3BoACTB»). [porpamma paspaboTaHa B COOTBETCTBUM C MOpAAKOM OpraHu3aLmm 1
OCyLlecTBMNeHnsi obpasoBaTerlbHOW AEATENbHOCTU Mo ob6pa3oBaTenbHbLIM MPOrpamMMam  BbICLLENO
obpasoBaHus — nporpammam GakanaBpuaTta, nporpaMmMamM  creuvanuteTa, nNporpaMmam
MarucTpatypbl, yTBEPXAEHHbIM npukasom MuHucTepcTBa obBpasoBaHus U Hayku PO ot 5 anpens
2017 r. Ne 301, a Tarke B cooTBeTCcTBUN C DefeparibHbIM rocy4apCTBEHHBIM CTaHAapTOM BbICLLErO
obpasoBaHNA MO HanpaBneHuto nogrotoekn 18.04.01 — Xumudeckass TexHOMorust (ypoBeHb
MarucTpaTypel), yTBePXKAEHHbIM nprkasoMm MuHucTepcTBa o06pasoBaHuns v Hayku PO oT 21 Hos0ps
2014 r. Ne 1497 wn oxsaTbiBaeT Gas3oBble AUCLMMMWHLI MOAFOTOBKM GakanaBpoB no paHHOMY

HanpaBneHn NoAroTOBKW.

2. Llenb BCTYNUTENLHOro UCNbITaHUA
BeTynuTenbHble ncnbiTaHWA NpuaBaHbl OMPefennTb CTeneHb rOTOBHOCTM MOCTYMAlOLLEro K
OCBOEHWI0 OCHOBHOW 0Opa3oBaTesfibHOW NporpamMbl MarucTpaTypbl MO HanpaBMneHWIo MOArOTOBKM
18.04.01 «Xummuyeckan TexHonorusi», 06pa3oBaTEnbHON nporpaMmmbl/nporpaMmmbl  MOAroTOBKM

TexHONOrMs XMMMUYECKUX N pou3BoAaCTB.

3. PopMa NnpoBeAeHNs N KpUTEPUU OLIEHKN BCTYMUTENbHOIO UCAbLITAHUS
BetynuTenbHoe mcnbiTanne no NpounbHLIM AUCLMNINHAM B MarucTpaTypy MpOBOAWNTCS B
MCbMEHHOW (hopMeE B COOTBETCTBUM C YCTAHOBMEHHLIM PacinCaHVEM.
[MPOAOIMKUTENBHOCTD BCTYNUTENbHOTO UCTIbITAHNS — 2 (4Ba) akafeMUYecKMX Yaca.
PesynbTaTbl  BCTYMUTENBbHOTO  WCMbITAHWS  oLeHMBalOTCA no  100-6ambHoil  LuKone.
MuHnManbHoe konmyecTso 6arnoB no nporpaMmmam MarucTpaTypebl, noATBepXxaaLLee ycrnelwHoe

MPOXOXAeHWe BCTYNUTENbHOrO UCMNbITaHus!, cocTaBnsieT 40 Gannos.

4. Mporpamma BCTYNUTENbLHOrO UCMbITaHUSI.
BeTynutenbHoe wcnbiTaHne no npocumnbHBIM AUCLMNANHAM MPOBOAUTCS MO Mporpamme,

Gasupytoleiics Ha OCHOBHOM 06pasoBaTenbHOA nporpamme OakanaspuaTta Mo HanpaBreHuo
noprotoskun 18.03.01 XuMuyeckasa TexXHOMorms.

5. ﬂepequb pasnenos, TeM AUCLUUNIIUHbI, BOMPOCOB U CMIUCOK nuTepartypbl



OucuunnuHa «OpraHnyeckas XuMmusi»

Teopua xumudeckoro cTpoeHnss A.M. bBytneposa. Knaccudukaums  opraHn4eckux
COeAVHEeHN: pAdbl, Knaccbl. PyHKUMOHanbHbie rpynnbl. [MOHATME O rOMOMOrMYeckux psaax.
OMnmpuYeckme n CTPYKTYpHblEe (MOSTHbIE N COKpaLLEHHbIE) (hOPMYbl OPraHUYECcKnX CoeauHEHNA.

N3omepuna. CTpykTypHasi nsomepusi, €e pasHOBUOHOCTU. [1pOCTpaHCTBEHHaA W3oMepus
(cTepeounsomepusi). reomeTpuyeckas, onTudeckas. ACUMMeTpUYeckne atombl yrinepoga. XvparnbHble
coefiMHeHus. JHaHTUoMepbl, pauematbl. Cnocobbl M3obpakeHWss 3HaHTUOMEepoB. 3aBUCUMOCTb
yucna M3OMepoB OT 4YuUCria acUMMETpUYEeckMx aTomoB yrnepoda [lpupoda M TUMbl XUMUYECKUX
CBSi3el B OpraHM4eCcKknx CoefNHEHNAX.

Mbpuonsauma (sp’-, sp?-, sp-rnbpuamsaummn). CBOWCTBA KOBAreHTHbIX CBA3EW: ANVHA,
NONAPHOCTb, 3HEPrusi, BaneHTHbIe yribl. BsanmHoe BnvusHWE aTOMOB B MOSEKYIE.

NHOYKTVBHBIA 1 Me30MepHbIn addpekTbl, adpdekT conpskeHus. Teopusa pesoHaHca |
Me3omepun.

Knaccudpukauma opraHuyYeckux peakuuii: no  XapakTepy XUMWUYECKUX NpeBpalleHunit
(n3omMepusaLmns, oTLienneHne, npucoedvHeHne, 3amelleHne), no cnocoby paspbiBa CBA3en
(romonuTuyeckne, reTeponuTUYeckne, nepuumknmdeckne). PagnkanbHble U WOHHbIE peakuuu,
aneKkTpodunbHble N HyKrneogurnbHble peareHTbl. [MOHATME O CTPOEHUM MPOMEXKYTOYHBLIX YacTuL:
cBoboaHbIX pagukanos, kapbkaTnoHos, kapbeHoB. [MoHATVE 0 MexaHU3Max OpraHUYeckuX peakLmin

Knaccbl opraHM4eckux BeLLecTB: aumknmyeckue (npepenbHble HacblEHHblE, NpeaesibHble

HeHacbILEeHHbIe); UMKnuyeckne (kapbounknmyeckmne, reTepoLmnKmyeckue).

PEKOMEHOATE/bHbIA BUBNTMUONPA®UYECKUN CIMIUCOK
1. Hennang O.A. Oprannyeckas xumus — M.: Bbicwas wkona, 1990. — 750 c.
2. YnumnbaunH A.E. OcHoBHble Ha4ana opraHuyeckon xumumn — M.: Focxummaaart, 1954. — 400c.

3. HecmesHos A.H., HecmesiHos H.A. Hayano opraHudeckoi xumuu (kHura 1) — M., Xumusa — 660c.

OucumnnuHa «O6uwasa xuMmmyeckass TEXHOSIOrUSI»

MoHATME O XMMUYECKOM MPOW3BOACTBE KaK O COBOKYMHOCTM B3aMMOCBSA3aHHbIX MOTOKaMM
MalMH W annapaTtoB, B KOTOPbIX OCYLIECTBMAIT XWMUYECKUE MPEBpaLieHUs 1 dusnyeckne
npoLecchi.

XMMnYeckoe MpPOW3BOACTBO Kak (pyHKUMOHANbHas €eOMHULA MPOMBIWMAEHHOCT W ee
Xumudecknx oTtpacrned. OOwas TexHonormyeckas CTPyKTypa XWMUYECKOro npou3BOACTBA -
COOCTBEHHO XVWMUYECKOE MPOM3BOACTBO, XPaHEHWE Cbipbsi U MPOAYKLMM, TPaHCMOPT, CUCTEMbI
KOHTpOnsi 1 6e3onacHoCTM.

OcHoBHble oMepaumm B XMMWUYECKOM MPOW3BOACTBE — MOATOTOBKA CbIPbS, XUMWYECKOEe
npespalleHne, BblOENEHNE NPOAYKTOB, O6es3BpexvBaHWE M yTUNW3aLMs OTXOLOB, TEnno- u
aHeproobecneyeHne, BOAOMOATOTOBKA, CUCTEMA YNpaBreHus.



OCHOBHbIE TEXHOMOrMYECKNE KOMMOHEHTbI - Cbipbe, BCMIOMOraTerbHble MaTepuarbl, OCHOBHOW
WU [OMONMHUTENbHbBIA MPOAYKTbI, OTXOAbl, 3dHepropecypchl, obopypgoBaHve wn npubopbl. Ponb u
hYHKLMK NPOM3BOACTBEHHOrO NepcoHarna.

CblpbeBble UCTOYHMKM XMMUYECKOro NPON3BOACTBA XapaKTepucTuka 1 Knaccudukaums cbipbs
N BCroMoOraTenbHbIX MaTepuanoB MO MPOUCXOXOEHWIO, arperatHoOMy COCTOSHWUIO, XUMUYECKON
npupoge. BosobHoBnsiemMble 1 HEBO30OHOBMNSEMbIE UCTOYHWKN ChIPbS.

OTxoabl NPOM3BOACTBA KaK MCTOYHMK BTOPUYHBIX MaTepuarbHbiX pecypcoB. [lepcneKkTueHble n
anbTepHaTUBHbIE WCTOYHUKM Cbipbs. [10AroTOBKa ChbipbS B XUMWKOTEXHONOrMYECKOM npouecce:
COPTMPOBKA, U3MENbYEHME, CMELLEHNE, arnoMepaLus, KOHLEHTPUPOBaHME, O4NCTKA.

Boga v BO3OyX Kak Cblpb€ W BCMOMOraTeribHbIA KOMMOHEHT XUMWYECKOro MpOW3BOACTBA.
VcTouHuKn BOAbI.

TpeboBaHua Kk KadectBy BoAbl. [lpombiwneHHas Bogonogrotoeka. KomnnekcHoe
NCMONb30BaHNE CbIPbSA Y KOMOWHWPOBaHME NPEANPUSTUIA. 3amMeHa NULLIEBOrO Cbipbsl HEMULLEBBLIM 1
PacTUTENbHOIO - MUHEpParbHbIM.

MoTpebrneHne aHeprm W 3HeprocHabxeHne B XUMUYeckOM npoussoacTee. O6was
XapakTepucTuka 1 knaccugukaumst 3HepreTMYecKnX PeCypcoB B XMMUYECKOW TEXHOMNOrMN. ICTOYHUKM
SHEpPrun B XMMU4YeCckom npounssoacTee. [epcrnekTuBHbIE U anbTePHATUBHbBIE UCTOYHUKN SHEPTUM.

PauunoHanbHoe ncnonb3oBaHue 3Hepruu. Criocobbl 3HEProTEXHONOrN4YeCcKoro
KOMOUHNPOBAHNSA B XMMUYECKOW TEXHOMNOMMM U UCMOSb30BaHNE SHEPreTUYECKOoro NoTeHUmnana cblpbs,
TENNOTbl 3K3OTEPMUYECKMNX PeaKLNN.

BTopuyHble aHepropecypcbl, UX knaccudukaunsi, OCHOBHbIE HamnpaBneHus yTunmusaumm
(nonyyeHve napa, npeobpasoBaHME B MEXaHWYECKYIO, 3MEKTPUYECKYID W TEMMOBYH 3HEPruio,
pekynepauus TennoTbl, TennocHabxeHne, TpaHchopMaLmns B XONo4 1 T.4.).

MeToponornyeckme OCHOBbI XUMUYEcKoM TexHonormn. Wepapxuyeckas opraHusaums B
XUMWYECKOM MNpoLecce, XUMUKO-TEXHOMOrMYECKMA annapaTt, XUMMUKO-TEXHOMOrMYEeckUin npoLecc,
XMMUYEeCKoe NPOu3BOACTBO, NPOU3BOACTBEHHOE 00bEeANHEHNE.

MeToponormyeckme 0CHOBbI XUMUYECKOW TEXHONOMMMN Kak HayKn -CUCTEMHbIA aHanmn3 CroXHbIX

CUCTEM W B3aMMOLEWNCTBME UX 3MIEMEHTOB, MaTemMaTunyeckoe mojennpoeaHmne o6bekToB
XUMU4eCKoro npomnseoacrea.

PEKOMEHOATEJIbHbIN BUBITMONPA®UYECKUN CMTUCOK

1. Kytenos A.M., boHpapesa T.U., BepeHrapteH M.I". O6wasn xumuyeckas TexHornorns. Y4ebHuK ans
TeXHUYecknx By3oB. - M.: Bbicwu. Wwk., 2005. - 448 c.

2. Obwasa xumuyeckas TexHonorns. Y4ebHuWK Ans XMMWKO-TEXH. crel. By3os. B 2-x T. / W.M.

MyxnieHos, A.A. Aepbyx, [.A. KysHeuos n ap.; Mog pea. W.MN. MyxneHoBa. - usa. - M.: BbicLlu. LK.,
1984. - 263 c.

3. beckos B.C. O6wwas xumuyeckas texHonorus. - M.; KL, «AkagemkHura», 2005, - 456 c.



OuncunnnaunHa «Mpouecchl U annapaTtbl XUMUUYECKOWN TEXHOJNTOTUNY

3aKOHbl COXPaHEeHWs MaccChl, dHepruv u umnynbca. MaTepuanbHblii U 3HEepreTUHecKuil
GanaHchbl. YCnoBvs TepMoavHamnyeckoro pasHosecus. OnpeaeneHne HanpasneHusa n ABUXYLLEN
CUnbl NPOLIECCOB.

[OuddeperumanbHble  ypaBHEHUs MepeHoca MMMynbea, Tennotel W Macchl. AHarorus
npoLieccoB nepeHoca. Teopusi PU3NYECKOro U MaTeMaTnHeckoro MOJENVPOBaHNA MPOLIECCOB
nepeHoca. VIHBapuaHTbl 1 kpuTepun nofobus. Teopembl nonobws.

KpuTepuanbHble ypaBHeHus. [mapoAnHamnyeckas CTPykTypa MOTOKOB W pacrpegeneHue
BpemeHy npebbiBaHns notoka B annapate. Moaeny CTpYKTypbl NOTOKOB.

OCHOBHbIE (PU3NUECKMe CBOWCTBA >KMAKOCTEN W rasos. MoHsTUA naeanbHoW W pearnbHOW
xuakocten. mapoctatuka. [udepeHumanbHbie ypaBHEHWst PaBHOBECUA Ounnepa. OcHoBHoe
ypaBHeHne rapocTatuki. lpakTnieckne MpUnoXeHnWs OCHOBHOrO ypaBHEHWA rUAPOCTATUKN.
MMapoavHaMyka. HbloTOHOBCKME Y HEHbIOTOHOBCKUE XUAKOCTW.

OCHOBHbIE XapaKTEPUCTUKN ABVKEHUA XUAKOCTEN. Pexnmbl ABWKEHNS peanbHOW XXUAKOCTW.
YpaBHeHWe HepaspblBHOCTW noToka.  PacnpepeneHue CKOPOCTEN MO CEYEHWU  MOTOKA.
OundbdepeHumanbHble YpaBHEHUS ABWXEHUA Ounnepa. YpaBHeHvne bepHynnu u ero npaktudeckne
NPUNOXEHUS.

OuddepeHUmnanbHoe ypaBHeHe ABUXEHNA peanbHOW X1AKOCTU (ypaBHeHne Hasbe-CTokca).
MpeobpasoBaHue ypaBHeHns HaBbe-CToKCa METOAaMMU TEOPUM nogobus.

FMapOAVHAMUYECKIE KPUTEPUM NOA06MA 1 UX (PU3NYECKIA CMbICH.

MoTepun AABMNEHNA HA TPEHNE U MECTHbIE COMPOTUBIIEHUS. OnpeneneHune pacxoaa dHeprun Ha
TPaHCMOPTMPOBAHME XKUAKOCTEW 1 rasos no Tpybam. [1BxeHNe XUAKOCTU Hepes Crion 3epHUCTLIX
maTepuanoB U Hacagok. [lneHouHoe TeqeHue xugkocten. uapognHamuka 6GapboTtaxa.
McespooxwkeHne. MmapoanHamMmmka B3BeLEeHHOro Cros.

Cnocobbl nepeHoca Tenna: TennonpoBOAHOCTb, KOHBEKLWA, TENNOBOE N3ny4eHne.

TennoBoi GanaHc. TemnepaTypHoe Mone W TemnepaTypHbiid rpagueHT. lNepeaava Tenna
TEnnonpoBOAHOCTbIO.

3akoH ®ypbe. KoadpuumeHT TennonposogHocTw. [AuddepeHunanbHoe — ypasHeHWe
TEennonpoBOgHOCTA.  TennonpoBOAHOCTb  OAHOCIOWHBIX W MHOIOCIMOMHbLIX ~ CTEHOK  Mpw
YCTaHOBMBLUEMCS TEMMOBOM MOTOKe. KOHBEKTUBHbIA TennoobmeH. TennoBoW MOorpaHWYHbIA COK.

YDaBHeHVIe TennooTaauyn.

[OucbdepeHUmanbHoe ypaBHEHWE KOHBEKTMBHOMO nepeHoca TennoTbl (ypaBHeHue dypbe-
Kupxrodpa). Tennosoe nopobue.

TennooTnaya 6e3 M3MeHeHUsi arperaTHOro COCTOsHMSA. TennooThaya npu €CTECTBEHHOM
KOHBEKLMW W BbIHYXAEHHOM ABWKEHWW TennoHocuTenen B Tpybax. TennooTaada npu U3MeHEHUM
arperaTHoro CocTOsHMA. TenrnooTAaya npu KOHAEHCALMM HacbileHHbIX napoB. Tenmootaaya mpu
KuneHun xuakocten. Tennonepenadva. OCHOBHOE ypaBHEHME Tennonepeaayn.

OBwxywas cuna n obliee Tepmuyeckoe conpoTueneHne. KoshduumneHT Tennonepenaqu.

Bbi6op HanpaeneHus NoTOKOB TennoHocuTenen. CpeaHas pasHoCTb TemMnepaTyp.



Tennonepegava npu HENOCpPeACTBEHHOM KOHTAKTE TENSOHOCUTENEN.

MecTo 1 3Ha4YeHMe MacCOOBMEHHbIX MPOLECCOB B XMMUYECKOA TexHonorun. Knaccudukaums
MaccoobMeHHbIX npoueccoB. CpaBHEHNE NPOLIECCOB Teronepeaayy u macconepeaaqu.

CylwHocTb npouecca u obnactb npuMeHeHus: abcopbums, neperoHka W pekTudukalms,
aKCTpaKuWsa, agcopbums, cyLlka, Kpuctannusaums.

PaBHOBECUE XUOKOCTb — Map B UaeanbHblx OUHapHbIX cMecsx. 3akoH Payns. YpaBHeHus
“30TEPM napoBol 1 xuakon das. Cnocobbl pacuéra TemnepaTyp Hayana n KoHLUa KUneHus
XUOKOCTN, HaYana v KoHLa KOHAeHcauuy napa npuv 3agaHHoOM AasfieHnn. Y paBHeHUe NIMHUN
PaBHOBECUSI MEXAY XKWAKOCTbIO 1 napom. [lnarpamma nuHUM paBHOBECKS.

Knaccudmkaums npoLeccoB neperoHkun u cnocobbl €€ nposeaeHus. MNpocrtas neperoHka.
Cxema ycTaHoBKkU. MaTepuarnbHblii 6anaHc npolecca n ero nsobpaxeHue Ha rpacduke nsobap.
MeperoHka ¢ aedornermauveit. Cxema yctaHosku. driermosoe 4ucno. MNpouecc ogHOKpaTHOro
ncnapeHus.

Pektudpukaumsa. Cxema pekTudrKkaLMoHHON ycTaHoBku. MaTtepuanbHblit GanaHc npouecca.
MuHUManbHoe cnermosoe 4Yucno. BrvsHue ¢nermMoBoro ymcna Ha napameTpbl MPOeKTUPYeMOi
peKTUNKALMOHHON ycTaHoBKM. Bbibop ontumanbHoro dnermosoro uucna. Boibop paeneHus B
konoHHe. Cnocobbl CO3[aHWsA OPOLUEHUS B KOMOHHe. Tennosoi 6anaHC pPeKTUMUKaLMOHHOW
ycTaHoBku. Bbibop AasneHus B korioHHe. Crnocobbl CO3AaHUA OPOLLEHNS B KOJTOHHE.

Krnaccudmkauma v KOHCTPYKLMM KOHTaKTHBIX YCTPONCTB abCOpOLIMOHHBIX U
PEKTUVKALMOHHBIX KONOHH.

Hacapo4Hble KOSTOHHbI. TUrbl HAacagok.

PEKOMEHOATEJIbHbIW BUBJIMOIPA®UYECKUNA CMUCOK
1. KacaTkuH A.I". OCHOBHbIE NMPOLECCHI U annapaTtbl xuMuyeckon TexHonoruu. - M.: AnbsaHc, 2006. c.
2. ObiTHepckuin KO.W. Mpouecchl 1 annapatbl XMMUYecKon TexHonorun. YuebHuk ansa sysos. Usa. 3-e.
B 2-X KH: YyacTb 1. TeopeTnyeckme OCHOBbI NMPOLECCOB XMMUYECKON TexXHonornn. MmapomexaHunyeckne
1 Tennoeble npoLecckl 1 annapatbl. - M.: Xumus, 2002. - 400 c.
3. MaenoB K.®., PomaHkos IN.I"., Hockos A.A. lNMprmMepbl 1 3aga4dn No Kypcy NpoLeccoB 1 annapatoB
XUMU4Yeckon TexHonorun. 12-e usg. - M., 2005. - 576 c.
4. MnaHosckuin A.H., Hukonaes I.W. Mpoueccbl 1 annapatbl XMMUYECKON U HePTEXMMNYECKON
TexHonoruu, 3-e naa. - M., Xummnsa, 1987. - 540 c.

5. PomaHkoB IM.I., KypouknHa M.U. TnaopomexaHndeckne npoueccbl XMMUYECKON TexHororuu, 3-e
nag. - J1., Xumus, 1982. - 288 c.

Pa3pgensl no ancuunnuHe «MpoMbiluIeHHbIW OpraHUu4YeCcKUm CUHTE3»

TexHonornyeckoe OgOopMIIeHNe MPOLIeCCOB OpPraHWYeckoro CuHTe3a. XapakTepucTvka
oTpacny opraHW4eckoro cuHTesa, 0COOEHHOCTV U HanpaBrieHus pasBuTUA. BaxkHellwune npoayKTbl
OpraHMYecKoro CUHTE3a, UX XapakTepucTuka KU obrnactv npuMeHeHWsi. TEXHONOorms OpraHUYecKunx

BellecTB. [lokasaTtenu kayecTBa TEXHOMOrMYecknx npoueccoB. HasHayeHne n TexHororuyeckoe



odopMrieHe CTaauu MOArOTOBKM WCXOAHbIX BELLIECTB. HeobxogumocTb U cnocobbl OYUCTKK
peareHToB OT NPUMECEN, BapuaHTbl annapaTypHoro 0opMIeH1s y3nos O4NCTKA. Y3en nogorpesa
NCXOLHbIX BELLECTB.

KnaccudukaLms XNMUYECKUX PeaKTopoB. AnnapaTypHoe OopMIIEHMe peakUMOHHOro y3na
OCHOBHbIX MNpPOLIECCOB OPraHW4yeckoro cuHTesa. HasHayeHne u TexHornorudyeckoe ochopmneHve
CTapuu pasfeneHus 1 nepepaboTku NPoayKTOB peakuuu. lNokasatenn kadecTsa TEXHONOTU4ecknX
NpoLecCcoB.

VicxoaHble BELLecTBa OpraHMYeckoro cuHTesa. AnkaHbl, UX CBOWCTBA W NCTOUHWKN. MeToabl 1
TEXHOMNOrMsi BblAENEHUA ankaHOB U3 rasoB U HedTAHbIX pakumi. AnKeHbl, nX csoictea. MeTtoabl
nony4eHus ankeHoBs. MPoN3BOACTBO 3TWUMEHA U APYruX ankeHoB METOAOM NUPonmn3a. MponssoacTBO
nponuneHa n 6yTeHOB METOAOM AECTPYKTVUBHOM nepepaboTku HedTAHbBIX hpaKLmniA.

ApeHbl, WX CBOWCTBa W WCTOYHWKW. [1pOM3BOACTBO apeHOB. KaTtanutuueckuin pudopMuHr
GeH3nHoB. AueTuneH u ero cesonctsa. MeTodbl nonyyeHus aueTtuneHa. Ocob6eHHOCTN TEXHOMOornn
BbIAENEHNS U OUMCTKM aueTuneHa. OKCvA yrnepoaa u CUHTes-ras, ux cBoiicTea. MonyyeHne cuHTES-
rasa rasudvkaumein yrns. XUMWSi W TEXHOMOrWA KaTanuTU4eckon KOHBEPCWW YrneBOAOPOAOB W
TepMUYEecKon rasvudukauu Tonnmea. TEXHOMNorvsi OYUCTKM CUHTE3-rasa U BbIAENeHNs 4nCTOro
okcuaa yrnepoga.

Knaccudukaumsi NpoLeccoB rarnoreHnpoBaHns U Ux TepMOANHaMUYecKas xapakTepucTuka.
lanoreHupytoLme areHTbl. TexHnka 6esonacHoCcTy B npoLeccax rarioreHMpoBaHus.

PapukanbHO-LenHoe XropupoBaHme. XuMus 1 TeopeTudeckne OCHOBbI pafukanbHO-LEenHoro
XMOPUPOBAHWA ankaHoB, ankeHOB W apeHoB. TEexHONorvsi >WAKoasHoro u rasogasHoro
XIOpUpPOBaHUA.

OCHOBHblE MPOAYKTbI, MOfy4aemble [AaHHbIMM MeToaamu. [lpobnema MCrnonb3oBaHWA
XNOPWUCTOro BOZOPOAa W MPOLIECC OKUCITUTESIbHOrO XII0pMpOBaHUSA.

MNOHHO-KaTanMTUYecKoe ranoreHmpoBanne. XuMmsa n TeopeTuYeckne OCHOBbI NPUCOoeANHEeHNA
rarnoreHoB Mo HeHaCbILEHHbIM CBSA3AM, NonyYaemble NPpoAyKThbl. TexHonorus npouecca.

XVMUA U TEXHOMOMMA npouecca XnopruapuHNpoBaHus. XruMUst U TEOopeTUYeckne OCHOBbI,
nony4aemMble NPoAYyKTbl N TEXHOMOMVA MMAPOXITOPUPOBAHNS ankeHoB 1 arnkuHOB.

Mpoun3BOACTBO XSIOPUCTOrO BUHWUMA U3 aueTuneHa.

Haquble OCHOBbI, NPOAYKTbI n TEXHOormnaA npouecca MNOHHO-KaTannTn4yecKkoro
rarioreHmpoBaHnAa apeHoB.
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OucuunnuHa «MoagenupoBaHUe XMMUKO-TEXHOJTOTMYECKNX npoweccoB»

Tononoruvyeckas CTPYKTypa XMMUKO-TEXHONOMMYECKUX MNpoLeccoB (XTIT). JnemeHThbI
cTpykTypbl XTI ¥ nHdOpMauUMoHHble cBAsn. CTtoxacTndeckoe yHkumoHuposaHue  XTT1.
MaTemaTnyeckoe MOAerMpoBaHue — MeTos aHanuaa, cuHTesa vn ontumnsauumn XTT1.

OCHOBHbIE MOHSTUA MaTEMaTMYECKOro MOAENMPOBaHUA: Mopesfb, noaobve 06bLEKToB,
n3omMophusM,  rOMOMOPMU3M,  CBOWCTBA  MOAEnNe (pecbneKkcuBHOCTb,  CUMMETPUYHOCTD,
TPaH3UTUBHOCTD), Knaccudukaums MoAesen.

WNccneposanune XTI meTofoM mMaTtemMaTu4eckoro MoAenmpoBaHus, ocobeHHOCTU pa3paboTku
mogenein XTI, obwuve npUHUMNBEI MaTeMaTU4eckoro MOAENNPOBaHNS, Nepapxuyeckun
MHOrOYpPOBHEBbI NOAXOAb! K MOCTPOEHMIO MOAENEA, CTPYKTYPHOCTb mMozenen, TpebosaHns K Moaenu
B 3aBMCUMOCTM OT 324241 UCCredoBaHuns.

BbipaXeHnsi MaTeMaT4ecKoro OnncaHuns, YypaBHeHUs GanaHca Macchl, 3Heprum v umnynbea.
MHTEHCUMBHOCTb UCTOMHUKOB MacChl, S3HEPrn 1 nMnynbca Ans passimyHbIX NpoLieccoB.

MaTemaTuyeckuit annapar, ucrnonbdyemblid ana onucanus XTI (npumepbl KOHKPETHbBIX
MOAEenei): cucTeMbl anreGpanyecknx ypaBHEHWUA, CUCTeMbl OObIKHOBEHHbIX anddepeHumnanbHbIX
ypaBHeHWi, cucTemMbl AuddepeHLnarnbHbiX ypaBHEHN B HacTHbIX MPON3BOAHbIX.

AHanmM3 CUCTEM YpaBHEHWA MaTEeMaTUYeckoro OMWUCaHUS: YMCMO  CTereHein cBoboabl,
BapUaHTbl PELLEHUS CUCTEM YpaBHEHUI B 3aBUCKMOCTM OT 3a[a4u nccnefoBaHus, YacTHbie crydan
(BbIPOXKOEHHOCTb, Nroxas obycrosrieHHOCTb). KpuTepun apekBaTHOCTU MaTeMaTU4eCckon Moaenv,
afeKBaTHOCTb COCTOSIHUS,, afeKBaTHOCTb MOBEAEHUs. YCTaHOBNeHue npuyMH HeaaeKBaTHOCTU
mogeneit. MapameTpuyeckasi YyBCTBUTENbHOCTb Mogernen. Vcnonb3oBaHue 3KCrnepuMeHTanbHbIX
JaHHbIX A5 KOPPEKTUPOBKM NapameTpoB MoJese.

TunoBble MOAENU CTPYKTYpPbl MOTOKOB: MOAENb WAeanbHOro BbITECHEHUA, MOAEenb
WOeanbHOro  CMeLleHWsl,  sideeyHas  Moaenb,  AuddysnoHHas  Mofenb  BbITECHEHUA
(opHOMapameTpuyeckasi, AByxXnapameTpuyeckas), KOMOUHMPOBaHHAsA MoAerb.

MaTtemaTnyeckve MOAEnU TUMOBbIX MPOLIECCOB XMMU4eckon TexHornorun. MoaenuvposaHue
FOMOFEHHbIX W F€TEPOreHHbIX XUMUYECKUX peakuuii u peaktopos. MoaenmposaHne MacCooOMEHHbIX
NPOLIECCOB, TENOBbIX MPOLECCOB, MPOLIECCOB NepeMeLLEeHNA XULKOCTEN U rasos.

KauecTBEHHbIN aHanu3 mogenen. MNapameTpuyeckasi YyBCTBUTENBHOCTL NpoLecca. Tennosas
YCTOMYMBOCTL peakTopoB. Heobxoammoe 1 AoCTaTo4HOE YCroBKE YCTONYMBOCTM.

MeToabl peLUeHuid  ypaBHEHWIA  MaTemMaTU4ecKoro  OfucaHua  TUMOBbIX  NPOLecCcoB
HETEXMMUYECKON TEXHOMOrMu. YucneHHble MeToAbl pelleHns cucTeM ypasBHeHuW. Cuctembl

KOMMbIOTEPHBIX NPOrpamMM  Afs  PeLleHust ypaBHEHU MmaTemaTmyeckoro onucaHus MathCAD,
MatLAB.



Wccneposarue XTI METOAOM BbIMMCIIMTENBHOTO SKCMEPUMEHTA. MonyyeHne CTaTUYECKUX W
AVHAMUYECKMX XapaKTEPUCTUK XUMUKO-TEXHOMOrMHECKUX o6bekToB. MoaennpoBaHne NepexofHbIX
PEXMMOB PaboTbl OCHOBHbIX NPOLIECCOB U annapaTos XUMUYECKOWN TEXHOMOTMUN.

Vlcronb3oBaHNe METOAOB MaTeMaTU4eckol CTaTUCTUKM AN MOCTPOEHWA MaTeMaTn4eckoro
onucanus XTT1.

Knaccudpukaumss v obwunidi Bua ypaBHEHWA CTaTUCTUYECKNX mogenen. CratucTnyeckme
MOLENN Ha OCHOBE aKTUBHOrO akcnepumeHTa. MosHbIn takTopHbIn akcnepumeHT (M®3). CeoiicTea
MaTpuubl nnaHupoBaHus 3. CTatucTudeckuin aHanus ypaBHEeHWA perpeccun, rnony4YeHHoro

METOA0M MNilaHMPOBaHNA 3KCMEepUMEHTA.

HacbllweHHble nriaHbl 4ns onucaHna npouecca. MeTog ,D,p06HbIX penruk.
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