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KypcoBas pabota mo aucruruae "OOmas XUMHYecKas TEeXHOJIOrus"
(OXT) siBisieTcst 3aBepIIAIONIAM ITAIIOM B OOIIEH XMMHUYECKOW W TEXHOJIOTHIECKOU
MOJITOTOBKE OaKajIaBpoOB.

[ensimu kypcoBoii padbotel o OXT siBrseTcs:

- 3aKpeIUICHUE U PACIIMPEHUE 3HaHUM 0 TeopeTuueckomy Kypey OXT;

- TPUBUTHE CTYJICHTaM HaBBIKOB CaMOCTOSITEIBLHON pabOThl U TBOPUYECKOU
MHUIIMATUBBI TIPU PEIICHUHM MHXKEHEPHBIX 3aJ1ay MO MPOEKTUPOBAHUIO MPO-
U3BOJICTBA;

- pa3BUTHE Y CTYJECHTOB CIIOCOOHOCTH padOTaTh C TEXHUYECKOM JIUTEPATY PO
Y YMEHUS OCBEIIATh 3JIEMEHTBI IEPEIOBBIX TEXHOJIOTUI;

- BCErO TOr'0, YTO IMO3BOJIUT CTYJAEHTaM CUHTE3UPOBATh COBEPILICHHY XUMHU-
Ko-TexHosornyeckyro cucteMy (XTC) u mpoaHanmu3upoBaTh MPEISIOKEH-
Hb1i BapuanT XTC.

B 3aBucumocTH OT HampaBiieHUs MOJATOTOBKH CTYJIEHT IMOJy4yaeT Ha kKadeape
XUMUYECKON TEXHOJIOTMHM 3aJlaHiE€ Ha BBITIOJTHEHUWE KypcoBoW paboThl. TemaTuka
KYPCOBBIX pa0OT COOTBETCTBYET COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U TEXHUKH
(TEXHOJIOTUM HEOPTaHUYECKHX, OPTaHMYECKUX, AICKTPOXUMUYECKUX, OMOXMMHYE-
CKHX ITPOU3BOJICTB).

B HacTOSIIMX METOAMYECKUX YKA3aHHSIX K BBIMOJTHEHUIO KypCOBOM paboOTHI 10
OXT paccMatpuBaroTcsi BOMPOCH OpraHu3aIuy padboThl MO €€ BHITIOJTHEHUIO, COCTaB
KYpCOBOM pabOThI, KpaTKOE COJIEPKaHKE €€ OTMIETbHBIX Pa3/IeNIOB, PEKOMEHIAINH TI0

0(pOPMIICHUIO KYPCOBOM pabOTHI.



O0béM U cogepkaHue PACYETHO-TIOSICHUTEJIbHOM 3aNIMCKHU K KYP-
coBoii padore mo OXT

PacueTHo-TIOsSICHUTEIbHAS 3aMKCKa JOJKHA COJEPKATh CIEAYIOIINE Pa3/Iebl:

1. ConepxaHue.

2. 3anaHue.

3. Baenenue.

4. Cunre3 XTC.

4.1. OO6ocHoBanue coznanus dpdextuBHont XTC;

4.2. Omnpenenenue TexHojgorndeckon tomosoruu XTC;

4.3. YCTaHOBJICHHE TEXHOJOTHYCCKUX W KOHCTPYKIIMOHHBIX IapamMeTpOB
XTC, TeXHOJIOTUYECKHUX MTApAMETPOB PEKUMA U IIOTOKOB;

4.4. Wzobpaxenue rpadguueckux mozaened XTC (pyHKIMOHATBHOM, CTPYK-
TYpHOH, OTIEpaTOPHOM, TEXHOJIOTHYECKON CXEMBI C OITUCAHHUEM).

5. Anamus XTC.

5.1. [IlpencraBneHue u3ydyaemMoro 00ObEKTa B BUIE MEPAPXUUECKON CTPYKTY-
pb1 XTC;

5.2. Tloctpoenue matematudeckoit mojenu XTC;

5.3. MUsyuenwue cBoiicTB u 3ppextuBHOCTH DyHKIIMOHMpOoBaHUSI XTC

6. 3akmroueHue.

7. CHHCOK UCIOJIb30BAaHHOM JINTEPATYPHI.

Bce nepeuncieHHble YacTU MOSACHUTENBHON 3alUCKH (KpOME TUTYJIBHOTO JIH-
CTa) SIBJISIFOTCS OJJHOBPEMEHHO MX Ha3BaHUsIMH. Kaxias 4acTh MOKET HAUMHATHCS C
HOBOW CcTpaHuubl. [IepByro cTpaHHIly peKOMEHAYETCS OCTaBUTh YUCTOU IS 3aMeva-
HUM TIpenogaBaTelis.

Ha cnenyronieit crpanune (1moa HoMepoM 2) N0KHO pacnonaratees «Coaep-
YKaAHUE», B KOTOPOM HEOOXOIUMO OTPa3UTh MOJIHEIN MIEpPEUeHb Pa3/IejoB C YKa3aHUEeM

HOMEPOB CTPaHUII, C KOTOPO OHM HAUMHAIOTCS.



Ha crpanune 3 npuBoautcs pazaen «3amgaHue». B Hem nomkeH ObITH
yKa3aH KOHKPETHBIA THUII IPOU3BOJCTBEHHOTO IpoLecca, Al KOTOPOro Oyner mpo-
BoauThCs cuHTe3 U aHanu3 XTC. 3xeck ke MpUBOAUTCA 3a/1ada, KOTOPYIO CIEAYET
pemaTh 71 u3y4eHus: CBOMCTB U 3pdhekTuBHOCTH PyHKImoHUpoBanus XTC.

Bo BBenenuu (opueHTHpPOBOYHO 1-3 CTp.) B KpaTKO# U 4eTKOH opMe JOIKHBI
OBITH C(HOPMYTUPOBAHBI 1 OOOCHOBAHBI OCHOBHBIE ITyTH Pa3BUTHS paccMaTpUBAEMO-
ro MPOU3BOJICTBA, CHOPMYIHMPOBAHEI IIe]Ib KYPCOBOI pabOThI, OlEHEHA aKTyaIbHOCTb
BBIOpAHHOM TEMBI U ITyTH PELICHUs TOCTaBICHHON 3a/1a4u.

Pasnen 4. Cunre3 XTC mnpencraBisieT OJHY U3 IVIABHBIX COCTABHBIX YacTeu
pacyYeTHO-TIOSICHUTENbHOW ~ 3amucku.  JIroOoil ~ paccmaTpuBaemblii  XMMHKO-
TEXHOJIOTHYECKUI IPOLIECC WIM XMUMHUKO-TEXHOJIOTMYECKOE MPOU3BOICTBO CIEAYET
MPEACTABIATh KaK CJIOKHYIO XUMHUKO-TEXHOJOTMYECKYIO CHUCTEMY, COCTOSIIYIO U3
OOJIBIIIOTO YKCJIa anmnapaToB U CBs3el Mexay HUMU. KoHedHas 1ienb cuHTe3a (pa3pa-
6otkn) XTC — co3nanue BbICOKOI(D(PEKTUBHOTO XMMHUYECKOTO MPOM3BOICTBA, T.€.
MIPOU3BOJICTBA, O3BOJIAIOIIETO MOJIyYaTh NPOAYKIHUIO HE TOJIBKO B 33JaHHOM 00bEME
U TpeOyeMOro KauecTBa, HO U SKOHOMUYECKH 11€JIECO00PA3HBIM Ty TEM.

Paznen 4.1. O6ocHoBanue co3znanusi BeicokodpdextuBabix XTC. [IpoBoautcs
Ha OCHOBE JINTEPATypPHBIX JaHHBIX. B kpaTkom 0030pe nuteparypbl (OpUEHTHPOBOY-
HO 5-10 cTpaHul) JOJKEH CONEPKAThCS KPUTUUECKHUI aHAIM3 JAHHBIX O pacCMaTpH-
Ba€MOM IPOM3BOJICTBE, UMEIOIINXCS B YUeOHUKAX, MOHOTpapusx, MePUOIUIECKON U
MaTeHTHOM JmTepaTtype. B 0630pe momxHBI OBITH 0003HAUYEHBI HamuboJiee Mporpec-
CHUBHBIE TEXHOJIOTUYECKHE CXEMbl U 00OpYyJl0BaHHE, MPEIJIOKEHA TaKas cXxema TeX-
HOJIOTMYECKOT0 MpOIecca, KOTOpasi MO3BOJIUT BBITYCKATh MPOIYKIMIO BHICOKOTO Ka-
YeCTBA C HAMMEHBIIMMH 3aTpaTaMUd MaTEpHUAIbHBIX U IHEPreTUUYECKUX PECYPCOB U
OJIHOBPEMEHHO O0€eCNeUyuT TpeOOBaHUs, MPEABSBISIEMbIE K 3alIUTE OKpPY>KaroIIen
cpenbl. [Ipu 3TOM B nuTepaTypHOM 0030p€ JIOJKHBI OBITh Ha3BaHbl IMMyTH CO3/IaHUS
3¢ (HEeKTUBHON TEXHOJOTUYECKOM CXEeMBbI (BBEJIEHUE LIUKINYECKUX MTOTOKOB, CXEM 3a-
MKHYTOTO BOJI0000pOTa, 3aMeHa 00Opy0oBaHUsI OOjiee MPOrPECCUBHBIM, BBEIICHHE

W3MEHEHUM B TEXHOJOTHYECKHUI MpoLiecc U T.1.).



Paznen 4.2. Onpenenenne texHonorndeckou tomnosiorun XTC. TexHo-
nornyeckoi Tonosnorueil XTC Ha3pIBalOT XapakTep U MOPSIOK COSAUHEHUS OTIENb-
HBIX alapaToB B TEXHOJIOTHYECKoM cxeme. C ydeToM JUTEpaTypHOU MPOpadOTKU Ha
OTJICJILHOW CTpaHMIIE CTYJIEHT JOJKEH BbIOpATh ammapaTrhl CXEMbI, ONPEACIUTh Xa-
paKTep CBA3EH MEX]y alnmnaparamu, yCTAaHOBUTh ONTUMAIbHBIN MOPSAOK COSUHECHUS
OTJICJIBHBIX AJIEMEHTOB B TEXHOJIOTMYECKYIO CXEMY.

Pa3znen 4.3. YcraHOBIEHHE TEXHOJOTHYECKUX M KOHCTPYKLIMOHHBIX MapameT-
poB XTC, TEeXHOJOTMYECKUX TApPAMETPOB PEKUMA U MOTOKOB.

B sTOM paszgene pacyeTHO-TIOSICHUTENBbHOM 3alKMCKUA CIEAYET Ha OTIEIbHOU
cTpaHulle (MOKHO B BHJI€ TaOJMIIbI) YKa3aTh 3HAUEHUS BXOJHBIX MEPEMEHHBIX, T.C.
dbu3nUecKkue mapaMmeTphbl BXOTHBIX MOTOKOB CBHIpbs (TeMIIEpaTyphl, IaBICHUS U JIp.),
TexHonornyeckux mapametpoB XTC (cTeneHb npeBpallieHus: ChIpbsi, CTENIEHb pa3Jie-
JICHUSI XUMHUYECKUX KOMIIOHEHTOB, KOHCTaHT CKOPOCTEH peakiuid, Kod)PUIueHToB
Macco- U Tervlonepeaadyu M T.11.), KOHCTPYKIUOHHBIX mapameTpoB XTC (reomerpu-
YECKUX XAPaKTEPUCTHUK armapaTrypHoro opopmiaeHUus — 00beMa XUMUYECKOTO peak-
TOpa, OCHOBHOTO CEUYEHUS aIllapaTa, BEICOTHI CJI0sI HACAJKH U T.I1.), TapaMeTPOB TEX-
HOJIOTHYECKOro pexuma B anmnapatax (nmementax XTC) — temmneparypsl, JaBieHHUS,
AKTUBHOCTHU MPUMEHSIEMOI0 KaTajlnu3aTopa, YCIOBUU THIPOJIUHAMUKHU TTOTOKOB KOM-
MIOHEHTOB; NapaMETPOB TEXHOJOTMUYECKUX MOTOKOB (MAacCOBBI pacxol, TEMIIEPATY-
pa, AaBJeHUe, KOHIICHTPAI[Us BEIIECTB B MOTOKE U T.I1.).

Paznen 4.4. N3ob6paxenue rpadguueckux moxaenerr XTC. UzsectHo [1,2], uTo
KadeCcTBEHHBIC (0OOOIICHHBIC) MOJICNM CYIIECTBYIOT JBYX BHIOB: OIEpPaIlMOHHO-
onucaTeIbHbIE U UKOHOTpapUUYECKUE.

HkoHorpaduueckre Moienu CBA3aHbl C HATJISAHBIM rpadudecKuM u3o0paxke-
HUEM, YePTEKOM. ITO Pa3IMUHbIC BUbI CXEM XHMHKO-TEXHOJIOTHYECKOTr0 MpoIliecca,
BBITIOJTHEHHBIX B BHJIE 4epTexkel: (yHKIMOHaNIbHAs, CTPYKTYpHas, oIepaTopHas,
TEXHOJIOTUYECKasl.

- ®yHKIMOHANIbHAS CXeMa J1aeT olllee npeacTaBieHue o npoiecce GyHK-

uronupoBanust XTC. 1o Hell MOKHO ONpPENeNIUTh, KaKhe ONepaluud Co-



BEpILIAIOTCS B MPOM3BOJCTBE M B KAKOW IOCIEA0BATEIbHOCTH.
CBeneHuil 0 TUNIAX OTIEIBHBIX 3JIEMEHTOB (DYHKIMOHAJIbHAS CXEMa HE
Jaer.

- CrpykrypHas cxema gaeT uzoOpaxeHue Bcex anemeHToB XTC B B
OJIOKOB M TEXHOJIOTHUECKHX CBSA3EH MEXITYy HUMH.

- OmneparopHas cxema JaeT HarJiJHOe TMpeACTaBiIeHHe O (UBUKO-
XUMHAYECKOU CYIIHOCTH TEXHOJIOTUYECKUX MPOLIECCOB CUCTEMBI.

- TexHomoruueckas cxema JaeT HaubOojee KaueCTBEHHOE MPEACTaBICHUE
o npouecce. Kaxnaplii aneMeHT Ipolecca NOKa3aH B BUAE YCIOBHOTO
OOLIENPUHATOr0 CTaHAAPTHOTO H300paxeHus. [1o cxeMe MOKHO CyIHUTh
O TUMAax U CHOCO0ax COETUHEHHS 3JIEMEHTOB, O IMOCIEAOBATEIBHOCTH
OTJEJIBHBIX TEXHOJIOTHYECKUX IPOLECCOB.

Bce monenu paccmarpuBaemon XTC mpeacTaBisitoTCA MOJIHO, KaxK1asi HA OT-
nenbHOM JMcte. BHavane mpuBoautes xumudeckas cxema XTC B crexuoMmerpuye-
ckoi (hopme, anee nocaeqoBaTeNIbHO (DYHKIIMOHAIbHAsS, CTPYKTYpHAas1, OllepaToOpHas,
TEXHOJIOTUYECKa.

N300paxeHne TeXHOJIOTUYECKON CXEMbI COMPOBOXKIAETCS ONMHMCAHUEM TEXHO-
JIOTUYECKOTO MPOIIECCA.

OnucaHre TEXHOJOTHYECKOro Ipolecca MPOBOAUTCS C YYETOM MOCIEIOBa-
TEJIbHOCTH OCHOBHBIX TEXHOJIOTMYECKUX ONEpaluid B COOTBETCTBHM C BBIOpaHHOM
TEXHOJIOTMYECKOW CXEeMOW MPOM3BOJICTBA W €€ ammaparypHbiM odopmieHueM. B
OMHCAHUM YKa3bIBAIOTCSA HA3HAYEHUE OTIEIBHBIX CTaIUi, GU3UKO-XUMHYECKas CYIII-
HOCTB IPOLIECCOB, HOMEPA MO3ULNUN C TEXHOJOTUYECKOM cxeMbl. [IpuBoauTces kpat-
KO€ OmHcaHue paboThl OCHOBHOTO 000PY/I0BAHHSI.

Pazpen 5. Ananu3z XTC — T1.e. monydeHue cBeqeHUN O (HYHKIMOHUPOBAHUU
XTC B 3aBUCUMOCTH OT BBIOPAHHOM XMUMHYECKOW CXEMBbl, CTPYKTYpPbl TEXHOJIOTHYE-
CKMX CBS3€H MEXIY JJIEMEHTAMU U IOJCUCTEMAMU, a TAKKE OT KOHCTPYKIIMOHHBIX U
TEXHOJIOTMYECKUX MapaMeTpOB, UCXOM U3 3aJaHHBIX CBOMCTB M MoKa3aTene QyHk-

OUOHUPOBAHHA, UMCIOIINX OIITUMAJIBHOC 3HAUYCHUC.



Paznen 5.1. Uepapxuueckas crpykrypa XTC npencraisieT coboi Bo3-

pacTaromyro 110 MacmTabaM IIOoCJICA0BATCIbHOCTD.

V XII
A

v XTII
A

Il arperarbl
A

I anraparbl
A

I OTJEJIbHBIE MPOLIECCHI

Hepapxuueckas crpykrypa XTC noka3plBaeT HaJIM4M€ OTHOLIEHUI COMOAYH-
HEHHOCTH MEX]y YPOBHSAMH (TIOJCUCTEMAaMHU) U CYIIIECTBOBAHNE B3aUMOCBSI3U MEKITY
MOJICUCTEMAMH OJHOTO U TOTO K€ YPOBHSI.

Paznen 5.2. CymHOCTh MaTEMAaTUYECKOTO MOJEINPOBAHNUS, SBISIOLIETOCS Ma-
TEMaTHYECKHUM METOJAOM XHUMHYECKOW KHOEPHETHKH, 3aKII0YaeTCs B TOM, YTO Je-
TaJbHOE U3yUYEHHE MpolLecca MPOU3BOIUTCS Ha MATEMAaTHYECKOW MOJEIH IPU MOMO-
my OBM.

MatemaTnueckoe MOJECIUPOBAHUE OCYLIECTBIISETCS B TPU B3aUMOCBSI3aHHBIC
CTaJIuu:

1) popmanu3zarysi ©3y4yaeMoro mporecca - MOCTPOCHUE MaTeMaTH4e-
CKOM MOJieNu (COCTaBIEHUE MaTeMaTUYECKOTO OMTUCAHU);

2) IpOrpaMMHUPOBAaHUE PELICHHS 3a7auu (IropuTMU3anus), obdecre-
YHBAIOIIAst HAXOXKICHUE YMCIIEHHBIX 3HAYCHHI OTPE/Ie/IIEMbIX TapaMeTPOB;

3) yCTaHOBIICHHE COOTBETCTBUS (a/ICKBATHOCTH) MOJICIN M3y4acMOMY

poIieCCy.



MaTteMaTnyeckoe MOJETUPOBAHHE HAUYMHAETCA C COCTaBJIEHHS COO-
CTBEHHO MAaTE€MAaTHYECKOW MOJEIU. DTa MOJEb, OTPAXKAIOIIAs COOTBETCTBYIOIIMIA
bu3MYecKuil WM XUMMUYECKUN Tpoliece, MPe/ICTaBIsIeTCS B BUJIE ONpeeIeHHOW Ma-
TEMaTUYECKON 3arucu, OOBEAUHSIET ONbITHBIE (DaKThl M YCTAaHABIMBAET B3aUMOCBA3b
MEK]ly IMapaMeTPaMH HCCIIEyEMOIO IPOLIECCa; MPU 3TOM UCIIOIb3YIOTCS TEOPETHYE-
CKHE METOJIbl M1 HEOOXOMMBbIE IKCIIEpUMEHTalIbHbIE JaHHble. KoHeuHo 11enbio pas-
paboOTKM MaTeMaTUYECKUX MOJENel SBISIETCS MPOTHO3 pPE3yJIbTaTOB MPOBEACHUS
npolecca U BbIpabOTKa peKOMEHAAIMI MO0 BO3MOKHBIM BO3/JCMCTBHEM HA €ro XOj.
[Ipu oTcyTCTBUM JOCTATOYHON MH(POPMAIIMK 00 ONMHUCHIBAEMOM IIPOLIECCE, €ro n3yde-
HUE€ HAYMHAETCA C MOCTPOEHUS MPOCTEUIINX MOJIENei, HO O€3 HapyIIeHUs] OCHOBHOM
KayeCTBEHHOU CHEIU(PUKN UCCIIEyEMOro IIpolecca.

[Ipu BeimonHeHUU KypcoBoi padboTsl o OXT cryaeHTam npejuaraercs ycra-
HOBHUTH OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs HCCIETyEMOTO Ipolecca U COCTa-
BUTh MAaTEMaTUYECKUE YPABHEHUS UCIIONB3YS JIUTEpaTypHbIC JaHHbIE 00 OMUCHIBae-
MOM MpOILECCE U ONMUPasicCh Ha 0a30BbIE 3aKOHBI XMMHUU — 3aKOH JEHCTBHUS Macc,
npunuun Jle-Ilarense u ap.

MareMatruyeckasi MOJIEIb MOXKET ObITh JBYX YPOBHEH:

- onucanue ynemenma XTC

Y = f(xk’zk’uk)

riae
Xk — mapaMeTp COCTOSIHUS TIOTOKA Ha BXOJ1e B K-ThIli amnmapar (3JeMeHT);
Zy - KOHCTPYKLIMOHHBINA apaMeTp 3JIEMEHTA;
Uk — ynpasisitoiuii napamerp;

Yk — mapaMeTp moTOKa Ha BeIxoJie u3 K-Toro ammapara.



- ORUCAHUE meEexXHo/iocuuecKkux CG]I&’eﬁ Meofcdy annapamamu
_ *
Xk =, _ "y, me

CZL_K - JIA IIOTOKA, BBIXOAAIICTO U3 L-oro arIiapara 1 BXOIJAIICro B K-ThIit
alriapar,
yL - HapaMCETp COCTOAHUSA IIOTOKA, BBIXOIAIICTO U3 L-oro alrIiapara.

INPUMEP:
CoznaTh MaTEMaTUYECKYIO MOJIEh M BBISABUTD ITyTH MOBBIIICHUS () (PEKTUBHO-
CTH IpOliecca CUHTE3a aMMHaKa.

XuUMHYeckasd cxema Imponccca
N, + 3H, — 2NH3

CKopoCTh NPSIMOM PEAKIIUY BBIPAYKAECTCS YPAaBHEHUEM
3
v=k [ N, ]* [H 2 ]

[Mpuaumaem, uro [N] = const moxHo 3anucark, 4TO
y: k 1*X 13
1€ Y — CKOPOCTb IIPSIMOM PEaKIuU
K1 - ko3¢ uUIMeHT TPONOPIHOHATEHOCTH
X1 — KOHIIEHTpaIlus Bogopoaa [H].
[IpuHuMas, 4to TemMnepaTrypHbli KO3(DPPUIUEHT CKOPOCTH AAHHOW XUMUYeE-

CKOM peakiuy paBeH 2.7, MOKHO 3aucaTrh, 4TO

X2
3
y — k1 *Xl *2’710
re X2 — I3BMEHEHUE TEMIIEPATYypbl XUMUYECKOM peakiuu AT.
[TockonbKy mpolecc CUHTE3a MPOUCXOJIUT B ra3oBoM (aze, MOKHO KOJU4e-
CTBEHHO OIICHUTh BIUSHUE JABJICHUS B CUCTEME Ha CKOPOCTh XMMHYECKOTO MPOIIEC-
ca. Tak, mpy yBEJIMYCHUN JABJICHUS B CHUCTEME, DKBUBAJICHTHOTO YMEHBIIICHUIO 00h-

eMa cucTeMbl B 2 pasa (IIpyu 3TOM BO CTOJIBKO K€ pa3 MPOUCXOAUT MOBBIIICHUE KOH-
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LEHTPAILNI pearupyromux BelecTB), CKOPOCTh MPSIMON PEAKIIMKU BO3pacTaeT

B 16 pa3. Takum 06pa3om mpaBOMEPHO 3aIMCaTh

X2
3 10 X
y — kl*xl *2’710 *4 3
rae X3 — U3BMEHECHHE JTaBJICHHS, COOTBETCTBYIONIEEC YMEHBIICHHUIO 00beMa CH-
CTEMBI B 2 pasa.
AHau3upysl TOJYYEHHYI0O MAaTEMaTUYECKYH) 3aBUCUMOCTh MOKHO CJelaTh
BBIBOJI O XapaKTepe BIUSHUS OCHOBHBIX TEXHOJIOTMYECKUX MapamMeTpoB (KOHIEHTpa-
MY UCXOJIHBIX PEareHTOB, TEMIIEPATYPhI U JTABJICHHS) HA CKOPOCTh MPSMON XUMUYe-

CKOM peakIuu.

Paznen 5.3. U3yuenue cBoiicTB U 3pdekTuBHOCTH (yHKIHOHUpoBaHus XTC.
[Ipon3BoaMTCS ITyTEM BBINIOJIHEHUs TeXHOJOTHYeCKuX pacuetoB mid XTC, kotopsie
(Mo 3a7aHKI0) MOTYT BKJIHOYATh:

- OIpeleNieHue TEOPETUUYECKUX PACXOJHBIX KO3()PHUIIMEHTOB paccMaTpu-
BaeMOI'0 IPOU3BOICTBA;

- onpeneneHue (PaKTUYECKUX PacXOHBIX KO3(PPUIMEHTOB paccMaTpUBa-
€MOT0 IPOU3BOJICTBA;

- OIpeleJIeHUuEe TEXHUYECKOTO0 COCTaBa MPOIYKTa;

- COCTaBJIEHHME MaTepUaJbHOTO OalaHca OTIAEIBHOrO y3Jia, XUMHYECKOTO
peakTopa Wi Ipolecca;

- COCTaBJIEHHE TEIUIOBOTO OajaHca OTIENIBHOTO y3J1a, XUMHUUECKOIO peak-
TOpPA WU IIPOLIECCa;

Pacuer TeopeTnyeckux pacXxoaHbIX KOIPPHUIIMEHTOB TPOU3BOJUTCS B COOTBET-
CTBUHU CO CTEXHOMETPUUECKUMHU YPaBHEHUSIMHU XMMHUYECKOW peakluu, MpOoTeKaoen
B paccmatpuBaemont XTC.

Pacuer ¢aktuuecknx pacxomaHbIX KOIPPHUIIMEHTOB MPOU3ZBOIUTCA C YUETOM

BO3MOKXHOI'0O MCHAIOMICTOCA TCXHUYCCKOI'O COCTaBa MPOAYKTOB IIPHU UX XPAHCHHHU U
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TPaHCIIOPTUPOBKE, a TaKXKE C YyUYE€TOM IOTEPh ChIPbsi U BO3BPATHBIX (WJIU

0€3BO3BpPATHBIX OTXOOB).

Marepuanbhpiii 6ananc paccMmatpuBaeMoit X TC umu e€ moacucTeMbl CTPOUTCS
Ha OCHOBE 3aKOHA COXPAHEHHS MacChl C YUYETOM CTEXHOMETPHUUECKUX OallaHCOBBIM
COOTHOILIEHH U MOXET OBbITh IPEACTABIICH TaOIULEH, TuarpaMMoi 1 T.1. TeninoBon
Oananc paccMarpuBaeMoit XTC min e€ moJcucTeMbl CTPOUTCSI HA OCHOBE 3aKOHA CO-
XpaHEHUs PHEPTUU C YYETOM TEPMOXUMHUYECKUX, TEPMOJUHAMUYECCKUX OalaHCOBBIX
COOTHOLIECHUM.

Kpome pacdeTHbIX XapaKTepUCTUK ISl OLICHKU d(PPEKTUBHOCTU (PYHKIIMOHU-
poBanus XTC MOXKHO MCIOJIB30BATh 3KOJIOTHUYECKUE PEKOMEH AN, KOTOPBIE HOCHU-
a1 Obl ONMUCATENBHBIN XapakTep WM KOHKPETHYIO MH(OpPMAIUIO MO0 OXpaHE OKpY-
JKAIOIIEH CPEIbL.

B sTOM paszgene KypcoBoi pabOThl MOTYT IPHUBOJIUTCA CXEMbl 00€3BpEKUBA-
HUS1, XUMHU3MBI IPOIECCOB, IPOTEKAIOIINX C IEJIbI0 00€3BPEKUBAHUS OTXOIAIINX Ta-
30B WJIK CTOKOB, OCOOCHHOCTH aNMapaTypHOro 0(popMIIEHHS ATUX MPOLECCOB, XapakK-
TEPUCTUKA MIPUMEHSEMBIX JIJIs1 00€3BPEKUBAHUS BEIIECCTB, MATEPHAIIOB U JIP.

Paznen «3akitouenne» (OpueHTUPOBOUYHBIN 00beM 1 cTpanuna). opmynupy-
IOTCSl KpaTKUE BBIBOJIbI, BBHITEKAIOIIME U3 BHITIOJTHEHHON paboThl. B HUX Xapakrtepu-
3YIOTCSI TEXHUUYECKOE pPEeIIeHNEe BEIOPAHHON TEXHOJOTUYECKON CXEMbI, TAeTCs OIIEHKA
PEKOMEHyeMOro MpoLecca, €ro TEXHUKO-3KOHOMHUYECKOW 3(P(PEeKTUBHOCTH, pelie-

HHUS BOIIPOCOB OXPaHbl OKPYKAIOIIEH CPEIbl.

OdopMireHne NOSICHUTEIBLHOM 3aNIMCKU K KypcoBou padore no OXT
[TosicuutenbHas 3amMcka OQOpMIISIETCST B COOTBETCTBUM C TPeOOBaHHUSIMHU
['OCT 7.32-2001. O6bEM nomkeH cocTaBisTh He OoJiee 20-25 cTpaHull pyKOIUCHOTO
TEKCTa.
[TosicuutenbHas 3anucka AOKHA ObITh OPOpPMIIEHA TPAMOTHO, TUTEPATYPHBIM
S3BIKOM Ha JIMcTax ¢opMata A4 depHUTIAMH WM TIAaCTON CHHETO WM YE€PHOTO I[BETa

WJIM pacrieyaTaHa Ha npuHTepe. BBepxXy u BHU3Y OCTaBIsAIOTCSA 1oJs 1o 20 M, clieBa —



12
35 mm, cnpaBa — 10mm. J[marpammebl, cXeMbl, PUCYHKH BBITIOJHSIOTCA Yep-

HUJIAMH WINA TYLIBIO HA MUJUIMMETPOBKE WA KaJIbKeE.

TuTynpHBIM JHUCT BBIMOJHAECTCS 1O oOpasiy (cm. Ilpunoxenue). Ha3anus
pa3zieJIoB KypcoBOil pabOThI MOT'YT HAYMHATHCS C HOBOM CTpaHUIIbI. 3aJaHUE HA BbI-
IIOJIHEHHE KYypCOBOM paOOThl COAEPKUT HAUMEHOBAHHE TEMBI, YCIOBUE PACUETHOM
3a/1a4H.

Copeprkanue JOMKHO OTPakaTh MOJIHBIN MepedeHb YacTel KypcoBOi paboThI €
yKa3aHUEeM HOMepa CTPaHUIIbl, C KOTOPOH HaUMHAETCs pasnen (Mmoapasien).

[Tonpaznensl HyMepyroTcst apadckuMu upamMu B Ipejenax Kakaoro pasje-
na. Homep nozpaszaena cocTOUT U3 HOMEPA pas3zena U MoJapasziesna, pa3aeiaeHbl TOU-
KOH, IIOCJIE HOMEPA MOAPA3/AEIIa TAKKE CTABUTCS TOUKA.

Pu3NYECKHE BEIMYUHBI CIEAYET MPUBOINUTh B MEXIYHAPOIHON CUCTEME €lIH-
Huil CU cornacao CT COB 1052-78. OgHo3HauHO omnpe/ensieMble BEJIMYMHBI (Iapa-
METpBbI) cleayeT 0003HauaTh €AMHBIMU TEPMUHAMHI U CUMBOJIAMH.

CXxeMbl, pUCYHKH, TUarpaMMBI U T.I. B TEKCTE 0003HAYAI0TCA CJIOBOM «Puc.» u
HYMEpYIOTCS IOCIIEI0BaTENbHO apaOCKUMU LIMPpaMu B Mpejesiax pas3ziesa, Ipyu 3ToM
HOMEp COCTOMT M3 HOMEpA paslesa U MOPSAAKOBOIO HOMEpA PUCYHKAa B IIpenesnax
aToro pasaena. Homep pucyHka momemaercss mnepen NOSICHAIOUIEN MOANKUCHIO, KO-
Topas pacnonaraercs noja pucynkom. Hampumep: «Puc. 4.3. @yHKIIMOHaNbHAS cXeMa
MOJIyYEHHUS] CEPHOM KHUCIOTBH». 3aroJIOBOK TaOJIMIIBI MoOMelaercs Haja Tabnuuei. B
IIpaBOM BEPXHEM YIJIy HaJ 3arojIoBKOM JenaloT Haanuch «Tabnuuay ¢ ykazaHuem
HOMEpa, KOTOPbII 0003HaUaeTCs TaK )K€, Kak U JUIsl PUCYHKOB.

dopmyJibl HyMepyIoTCs apabCKuMu IudpamMu B peenax pasesa Tak xKe, Kak
Y PUCYHKH.

damMuInKM aBTOPOB IIUTUPYEMBIX padoT, a TaKkKe MMEHa COOCTBEHHbIE (Ha3Ba-
HUA (HUPM U TIp.) B TEKCTE MPUBOAATCS B PYCCKOM TPAHCKPHUIILIMH, & B CIUCKE JIUTE-
paTyphl — Ha S3bIKE OPUTHHAJIA.

CtpaHulbl HyMepyloTcs apabCKuMu Lu(ppaMu, TUTYJIbHBIN JTUCT BKIIOYAETCS B

O6HIYIO HyMCpalnuro. Ha TUTYJIBHOM JIMCTC HOMCP HC CTABUTC:A, HA ITOCIICAYIOIIUX
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CTpaHMIIAX MPOCTABIISIETCA B MPaBOM BepxHeM yriry. Wimtoctparuu (Tabnu-

IbI, CXEMBbI, TpPaUKHA U T.J.), KOTOPBIE PACIIOIOKEHBI Ha OTIACIBHBIX JINCTAX, BKIIO-
YaroTCs B OOIIYI0 HyMEPAIUIO CTPAHMII.

CcCBIIKH B TEKCTE Ha MUTUPYCMBIC HCTOYHUKHU IIPUBOAATCA CICOYIOIIUM o6pa—

30M:
Ha popMyy - ¢dopmyna 3.2.

Ha TaOIHILy - Ttabmnwuua 3.5.

Ha TIPUJIOKEHHE - mpuioxenue 1.
HAa PUCYHOK B TeéKcTe -  puc. 4.5.

Ha IyHKT TEKCTa - 2.1

Ha JINTEPATypy - [4] mwmm [2, c. 33]
Ha CTaHIAPTHI - (I'OCT 22456-98)

bubnuorpaduyueckue CChUIKM B CIMHCKE UCIOJIb30BAaHHBIX UCTOYHHKOB MPHUBO-
JATCSI B TIOpSIIKE YNMOMHMHaHUs myOnukanuii B Tekcre. OdopmiieHUuE CChUIOK OCY-
mectBisiercs 1mo 'OCT 7.1-84 ¢ usmenenusimu 2001 r.

Kuura ognoro aBropa:

CoxkonioB P.C. Xumuueckas TexHoJIorus: yueOHoe nocooue ais BY3os. — B 2%
T. T.2.-M.: Baagoc-tipecc, 2000r. — 448 c.

Knura nByx uim Tpex aBTOpPOB:

B 3arosioBke onucanusi npuBOAAT (DaMHUIIHIO TIEPBOTO aBTOpA

Kyrenor A.M. O6mas xumuueckas texunosnorus/ A.M. Kyrenos, T.U. bonna-
peBa, M.I'. bepentrapren. —M.: Beicmias mkoia, 1990. — 520 c.

Onucanye KHUTH I10]1 3arjlaBueM

OcHoBbl xumMuueckoit Texnosioruu/ Ilox pen. N.I1. MyxneHnoBa. — M.: Bricias
mkoja, 1991. — 463 c.

YueOHOoe rmocodue
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Aptemenko C.E. Dxonorudeckue npoOieMbl MPOU3BOACTB XUMHUYE-

ckux BosnokoH/ C.E. Apremenko, I'.Il. OBunnnukoBa. Yue6. [locobue. — CapaToB:
N3n-Bo Capar roc. TexH. yH-Ta, 1993. — 46 c.

Cratbs U3 )KypHaia

Ecnu aBTOpOB MEHbI1IE TpEX

Cimuabko M.I'., HockoB A.C. IlepcrieKTUBBI pa3BUTHUSl KATAIUTHYECKUX MPO-
IIECCOB Ha pyOexe ThicsueneTnit// Xum. mpoM-Tb. — 1999r. - Nel. —¢.3-15.

Ecnu aBTOpOB Tpoe

Kum ILII. TloBeimienue kadectBa KOHTakTHOM cepHoil kuciotbl/ I[LI1. Kum,
I".B. [TactyxoBa, A.A. IleperpyToB// Xum. mpoM-Tb. — 1999. -No7. —c.24-26

Ecnu aBTOpoB G0bIIIE TPEX, TO YKA3BIBAIOTCS TPU aBTOpa

CoBpeMEHHOE COCTOSIHUE W TEPCIEKTHBBI PA3BUTHSA MPOU3BOJICTBA CEPHOMU
kuciotel/ b.T. BacunbeB, B.C. Cymes, F0.B. ®unaroB u ap.// Xum. npomM-Tb. —
198910 - Nell. —c.17-23.

[TatenT Ha n300peTeHUE

ITat. 2057061 P®, MIIK® C01 B 17/04 Crioco6 momnydenns cepsl/ I'.I'. Kys-
muHoB, FO.U. Morunsnbix. -Ne93030636/26. 3assneno 10.06.93; omyou. 27.03.96//
Nzo6perenus. —1996. -Ne9. —.207

ITar.5364581 CILHA MKHUS5 NI 01 B 5/06 Ilporecc moaydeHus MOJIHAKPUIIO-
autpuibHOro BosiokHa/ Wilkinson Kenneth// PXX Xumust. —1996. -Neo6. —6D4311.
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