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1. IIEII,I OCBOEHLIfl IVICI\I,IIIJII,IHbI
oBJraAeHr.re MeroAaMr.r co3Aarlus s([(ferrunnblx xI,IMIiIqecKI4x rrpo[3BoAcrB Ha ocHoBe Me'r'o]toB

crrHTe3a vr anauvt:,a xr.rMl{Ko-Texnonorzqecxoft clzcreMbl (XTC), npuo6pereHue zuauuii
TeopeTurrecKllx ocHoB xl{MlrqecKr,rx peaKTopoB I,I flpoTeKaloull,Ix B Hr{x npoqeocoB Ha ocHoBe Mclo,rtoB
MareMaTr,rqecKoro MoAenI{poB aHVs..

2. MECTO ATTCUUTIJI'IHbI B CTPyKTyPE OIIOTI
Xnr,M.recxa.fl TexHoJlorlrrg.- IzHTerpl{pyroqaq HayKa, Koropa.fl 6a:upyercn ua clry'u,rarrcllriLlr,lri,r\

ocHoBax xvIMrtt4, Sz:Nrz, MexaHuKI4, MareMarIrKI4, yrlpaBneHllfl 14 3KoFroMr{KH. 4[arrrrrrii K\ pc

rrpeAcraBnser co6ofi BBeAeHr4e B xLIMI,IqecKyIo rexHoJlorl4ro KaK HayKy 14 npeAHa3r{aqelr r.;rn o6rrlcro

o3HaKoMJIeHus, c xI,IMI{qecKr4Mr{ [poLI3BoAcrBaMIa, paccMorpenur o6qax npo6neiu cr{HTe3a r] arra-rH:lzr
xrzMr,rqecKr{x [por43BoAcrs. O6o6qaroulee Ha]IaJIo B Kypce upeo6ra4aer HaA orrr4carenbHbrM no

rrpolr3BoAcrBaM pa3noo6pa:nux xHMI{rIecK}rx [poryKToB.
B xypce "O6ua.g xrrMr,IqecKa.fl TexHoJrorur" xuMu.{ecKoe npor43BoAcrBo paccMarpnBaercfi Kar.(

XI,IMIIKO-TeXHOJIOrVqeCKa' CIICTeMa, V 3TO OnpeAenteT MeTOAIITIeCKyIO OCHOBy r43J'rOlKeHHr v

r,r3freHrrr Marepl,Iana Ha ocHoBe reoprlrl crlcreM I{ cl,IcreMHoro dHa-nraga.

Perueuue reoperr4qecKr4x vr [prdKnaAubrx npo6neu Kypca ocHoBbrBaercr Ha aHaJ]H3e v

r{crronb3oBanrau o6rqrrx 3aKoHouepHocrefi [poreKarouI4x xIrMI{r{ecKIzx n Sa:onrtx npeeparqeuHii.
gsreHuiL nepeHoca rerrJra 14 BelrlecrBa r,r 3aKona coxpaHeHl4fl gHeprrru v Maccbr B c.rro)riHl)rx

pearr4pyrouux crrcreMax. Paccuorpenze xr.rMr.IqecKofo npor.r3BoAcrBa KaK cHc'l c\l r,r

B3aI4MOCBS3aHHbIX 3JIeMeHTOB, IIOTOKOB H TIpOTeKaIOilII4X B HI4X [pOUeCCOB rro3Bo,qser Br,rqB]ril, B lrC\r

HoBbre cnoftcrna, Bo3Hr4Karoulr{e B TexHororn.{ecKofi cl4creMe v He flpo.flBn.flrc]Il4ec.fl B ee ?reMerrril\.

AucqranluHa orHocvrcr K 6a:osofi qacrvr yue6uoro IrJraHa floAforol]Ka 6axalanpa. lrrarnrr"

ilonyqenubre B AaHHoM Kypce neo6xoAprnrbl An.fl Aamnefrrnero o6yveHIaq ro raKuM Ar4crlr.lnjrurra\4. Kari

llpoqeccbl u anlaparbl xl4Ml4r{ecKofi TexHoJIofI{I4, MoAenIrpoBaHI{e x14MHKo-TexFroJrolraLrecKrl\

npoqeccoB, xI4MIMecKI4e peaKTOpbI.

3. KOMIIETEHIII,II4 OFyTIAIOIIIEIOC.fl, OOPMI4PYEMbIFI, B PE3vJIbl'Al'Fl
o c B oEHllA l.ucl\ I4II Jrr,IHbI
B pesynrrare ocBoeHr4rr Ar,rcurmJrrrHbr o6yrarorqufic.s AolxeH AeMoHcrpr{poBarb cneA}rorur4e

p$ynbrarbr o6pasonaHlu:
1) 3narr:

- ocHoBHbre rrpIrHIIt4rIbI opraHltaul{u xliMl,IqecKoro [polr3BoAcrBa (lIK-1);
- uepapxurrecKyro crpyKT)?y xl{Ml{qecKoro ilpolr3BoAcrBa (IIK- 1 );
- Merolbr orIeHKI4 e$$errznHocrll rpon3BoAcrBa (OIIK-2);
- o6rque 3aKoHoMepHocrl4 xLIMatIecKI4x npoqeccon (OIIK-2);
- OCHOBHbIC XI'IMIIIIECKI{E NPOI43BOACTEA (IIK-2).

- ocHoBbr reopuu rpouecca B xpIMI{qecKoM peaKrope (OIIK-1);
- MeroAoJrornrc rrccJIeAoBaHI{{ esaurdoAeficrButfl. tlpoqeccoB xl4Ml4r{ecKux npeBpauteuuu vt sn:tcttttrii
rrepeuoca Ha Bcex uacrura6nsrx ypoBH.f,x (OnK-2);
- MeroArrKy nu6opa peaKropa u pacqera npoqecca B HeM (lIK-2);
- ocHoBHbre peaKrlr..roHHbre Ilpoqeccbr r4 peaKTopbr xr4Mr4tlecxofi TexHoJIofI4u (flK-1).

2) Yuerr:
- paccqrrblBarb ocHoBHbIe xapaKrepurcrr4r<LrxlrMrlqecKofo npouecca (IIK-1);



- Bbr6r{parb paq}roHarrbHyro cxeMy rrpor43BoAcrBa 3a.qarrHoro npoAyKra (lIK-1);
- oueHr{Barb rexHorornqecKyro s(p$exrnnnocrb rpor43BoAcrBa (ilK-2) ;
- flporr3Becru nrr6op rlrna peaKTopav [poBecrrr pacqer rexHoJrorr4r{ecKr,rx [apaMerpoB An.s 3aAarrrror r]
npoqecca (nK-l);
- olpe,qenr{Tb napaMerpbr Hal4nyr{meft opranu:arlr4r4 rrpoI1ecca B xrrMar{ecKoM peaKrope (OllK-l).

3) B"uageru:
- MeroAar\{r{ anaurvnae(fSercrrannocru pa6orrr xlrMuqecKrlx rrpor43BoAcrn (llK-2);
- MeroAaMr{ pacqera vr aluuilrsa B xr4Mr.rqecKr4x peaKTopax (OIIK-2);
- MeroAaMrr onpeAeneHr.rr rexHoJrofrrqecKr.rx rroKa3areJrefi upoqecca (nK-1).

B npoqecce o3HaxoMJIeHI4-fl Alrcurlnnl4Hbr cryAeHT Qopnaupyer lr AeMoLrclphp\el cjrc,t\r()urfre
o6rqenpoS eccr4oHaJrbHble z npoQ eccu oHarlbnble KoMIIereHrIHr4 :

cnoco6nocrr [cIIoJIb3oBarb ocHoBHbIe 3aKoHbI ecrecrBeHHoHayqHr,rx AHcunnin4n ri
npo(peccuoHarunofi AesreJIbHocrLI, npl{MeHrrb MeroAbr MareMararrecKoro aHairv3a u
MoAenr{poBaHvrs, TeoperuqecKoro u 3KcrreprrMeHTirJrbHoro r{ccJreAoBaum (Oill{-2);

cnoco6nocrb ocyuecrBJl.flTb rexHoJloru.recruft npoqecc B coorBercrBrrr.r c perJTaMeHroM H
I{CrroJIb3OBaTb TeXHI,IqeCKI,Ie Cpe.UCTBa .{nt II3MepeHI,Ifl OCHOBHbTX rrapaMeTpoB TeXHOJTO|UTIeCKOI O
rpoqecca, cnoitcrn cbrpbfl H npoAyKuuu (IIK-1);

cnoco6nocrb ytlacrBoBarb B coBepIIreHcrBoBaHI{I{ TexHoJrorr{qecKr4x rrpoueccolr c rrorr.rrlr.rH
oHepro- n pecypcoc6epexeHlar, MHHI{MIr3aIIuu nosAeficrBufl.Ha oKpyxaroqyrc cpeAy (nK-2).

4. COAEPX{AHT,IE AI{CUIITIJII,IHbI
Teopemavecxuil xypc

4 ceuecrp
1. Xztuuqecxa-s rexHonoms HayKa o6 gKoHoMI4qecKlI ,3Koirolr4qecKH 14 corlr . l i r ,  l r ,n()

o6ocnonanHblx cttocodax u [poqeccax nepepa6orKlr cblpb.s c r{3MeHeHr4eM elo coe ral]a lr e lJ()ire lr
rryreM npoBeAeHrr.rr xr;rMur{ecKI,IX }I $u:irr<o-xzMlrr{ecKlrx [peBpaqenufi n npe4Mefbi rrorpe6,rcnur n
cpe.{crBa rrpou3Bo.qcrsa. O6rexr xr{Ml,rqecroft rexnororuu. llpo6JreMbr 14 rryrv pasBLrrvs, xunrhqecKt.rri
TexHoJrorHr4 LI xvMkrrrecKl,Ix [poI{3BoAcTB

2. Xulrraqecxoe nporr3Bo4crBo. Zepapxu.recra.n crpyKTypa, cocraB v KoMrrorrcu rr,r
xr,IMzrrecKoro [porr3BoAcrBa. KaqecreeHFlrre v KoJILIqecrBeHHbIe rroKa3arerrr4 :SSexrunHocr H
xr4Mr,rqecKoro [por{3Bo.4crea (rexuoJrofuqecKr{e, TexHr{Ko-gKoHoMr.rqecKr4e,3KcnnyararlaoHrrbre n
coUr{aJlbHbre floKa3arenu).

3. Cuprenbre pecypcu. Kraccu(puxaqur. O6orauleul4e cblpbt. Bropuuuoe cbrpbe, orxoi'ibr.
BoAa u ee rroAroronra. OpraH!rca\r4s, no4oo6opora Ha xI4MLIqecKoM rlpeArpufl'tlrra. 3ueprelnxa n
xzlrlrqecrofi npoMbrrxneHHocr[. Kraccu(puxa\r4s. v BLIArI 3uepruu. flepezuusre u Bl'oprJrrubre

3Hepfopecypcbl.
4. Xnlu.{ecr[ft u xkIMl{Ko-Texnonorz.{ecxufi npouecc. MeroAo.rtolr4qecK!{c ocll()rJr,l

xr4MuqecKoft rexnonorura. O6opyAoBaHrre xl{MlrqecKoro npolr3BoAcrBa.

5. Cocrae XTC. 3renenrur XTC (Jlerqrlr 8). Cegsu 3rIeMeHroB X'fC. K:raccrrQuriarurt

ce.f,gefi. Crpyxrypa cssgefi n XTC.
6. Brarur uo,{elefi XTC. OnucarelrHbre r.r rpaQravecrcr{e MoAenr4. HasHaqerrHc, upr.r\{crrcrrrlc l

B3ar,rMocBrsr Ndo.uerefi. Cucreunrrfi noAxoA r nuOopy rpIa cI4HTe3e v aHa]rur3e XTC.

7. Cocrosnrae XTC. flapaverpu [oroKoB. CocroqHre oJreMeHra. Pac.{er XTC.

8. Csoficrea XTC KaK cr{crerrarr. lloseregl{e B XTC HosrIX Kar{ecrBeHHbrx csoncln. Hc

xapaKTepHbIX Anr oTAeJrbHbrx SJIeMeHTOB: B3aI4MOCB'3aHHOCTb peXLIMOB 3JIeMeHrOB" pa3irHLil.rc

orITI,IManbHocrI4 gneMeHTa oArrHorlHoro r{ B cr,rcreMe, ycrofivuBocrl r{ cyureclBoBaHr{e crarl}l oHapHbrx

pexrrMoB I,I Ap.
9. SrceprerprqecKplff 6wl' ;rtc. 3rcepreru'Iecx[fi anaJrkr3.

10. flonsrre kr 3ailavru cr,rHTe3a XTC. OuroeHrre sranbl pa:pa6orxu XTC. Po;tt

MareMarr.rqecKtlx I,I SBpI4CT[IIeCKI4X MeTOAOB.

11. OuroeHbre KoHr{enquu [prr cI,IHTe3e XTC. Co4epxauue u cnoco6bl peanll3auHr.I: no,:nroc

I{C[OJI!3OBaHI49 CbrpbeBbrx I{ SHepfeTHaIecKIIX pecypcoB, MIdHrlli ILI3aIrys. OTXOIIOB, OrIl-HN{ajtt,ll()c

r{ crr o JIb3 o B aHile annapaTyp bI.



12. Texnolornt ocHoBHbrx xI,IMI,IuecKLIx upoAyKTon (cepnax KprcJrora, aMMr4aK. a3orrrarl
KIrcJIora, rIonIrcrI,IpoJI, nepepa6orxa ue$ru, IIpI{poAHoro ra3a I4 Ip.). flocrpoeHue X'l'C KoHKpe'fHoro
lpor,r3BoAcrBa - nonfleHl4 e rlo Jlr4crr4pona pa3n[r{HbrMz cno co 6anrz.

5 ceuecrp
1. Onpe4eneHrae ,r Ha3HaqeHue xl{Ml,rtrecKofo peaKTopa. Peaxropsr B xr4Mr4qecKLtx t4

HexI4MI4qecKI4x orpacntx [poMbIIrrJIeHHocrI,I. Cracreuarvtr,a\us. rrpoueccoB B xnMr4qecKoM peaKr()pc
rlo MacIIITa'y ux nporeKaHllt. l4epapxuqecKa.f, crpyKTypa MareMarr4qecrcofi MoAenr4 npoqeccoB B
peaKTope.

2. floxazarcilz xuunqecxoro npeeparrleul{.fl - creneHr npenparqeHr.r.f,, er,rxol lpoAyxra.
I{HTerpzuIbHax u au$$epeHlll4anbHail ceJIeKTIaBHocrb, cKopocrl4 peaKrlrru 14 [peBpaueHr4r pcalcn'r'()l].
flyrn [oBburreHur e$(pexruBHocrl,I xIrMvqecKl4x IlpeBpauesprfi sa ocHoBe 3Harrvfl HX rfrlrHxo-
xI{MI{qecKI{x ceofi cre.

3. llousrue xI,IMI4uecKoro flpoqecca. Knaccu(funar\vfl, xr.{Mr4qecKr4x rrporleccoB no pa3ir14rrrn,r\l
rrpI,I3HaKaM - xI,IMI4rIecKI4M, (pa:onrrlr rI craul4oHapHocrr4. fouoressr,rfi xHMHLrecKHr.i rrportt.cc
Bruguue xI4MI{rIecKVX [pIz3HaKoB Ir ycnoBzft nporeraHuq npoueccbr Ha efo noKa3a'reLru. ('rr(icofrr,r

uurencuSuKallrrl{. llonxrne orITIrMilJIbHbrx reMrleparyp. Onrranarsnue reMtrepa'r'vpbr .itjlrr
o6parzurx u neo6paruMblx gK3o- rI gHrorepMr4rrecKux npoqeccoB.

4. Crpyxrypa [poqecca rr efo cocraBr.flIolq[e. Ha6.nroAaenras cKopoorb xrlNn4rrccKoro
npeBparrleHI,Lfi. PeNIzadbI rlporeKaHlla npoqecea, IruMur'rlrplroqas cra1us.. fereporeuHtrfi rrpouccc "r1'J
(Nra4xocrr) - rnep4oe", "fa3 (Nu4rcocrr) - xIa4rocrr". O6ocnoBaHr.re nrr6opa MoAerrr4, nocrpoeHr.re u
ee auurvtg. Ha6ruoAaeuas cKopocrb npeBpauleHl4s vr o6r'acru rrporeKaHzr lpouecca. flylu
nureHcuSv KarIr{H .qn.fl pasnr4qHbrx pexrrMon pa6ornr.

5. Kararuruqecxuitt lpoqecc. Onpe4erenue, xraccu0uxar\lrs, npr{Mepr,r. fonaorenusrfi LI
rerepofeHHufi xararu:. fereporenHrrfi KaraJILI3 Ha rBepAoM KaraJrr43arope. flyru uureHcudtrKanr.u4
KaTaruTr,rrrecKl4 x llpoqeccoB.

6. Irlsoreprr,ruqecKlre npoqeccbl B pearTope. KnaccuQuKar\vrtr npoueccoB B peaKlopax rr()
pa3nlrqHblM npr,r3HaKaM BI{A XI4MHTIeCKO|O IIpOUeCCa, OpfaHr.r3aur4q iloroKoB peal e l|lol].
opraHlr3allr4r relJloBbx rloroKoB. BrzsHue crpyKTypbr rroroKa, crauuoHapHocrH pe)rc4r\4a"
napaMerpoB rI ycnoBraft nporexanl,It flpoqecca, BLrLa xl4Ml{qecKofi pearqnn 14 ee lapaN{clpor-} nlr
npo(funu KoHIIeHTpauufi r noKasareleft npoqecca B peaKrope. CpaeHeurae r$Se xlr.rBrioc r n pa6rr r r,r
peaKTopoB, onlIcbIBaeMbIX pa3nI4LIHbIMI,I MOAen.flMI4 I4AeanLHOlO CMelIIeHHrl ir Bl,r rccllcilllri .
flpoqeccu B peaKTopax c [epeHocoM Beil{ecrBa, orJrr4qHbrM or r4AeaJrbHoro cMeruerrHr H Bbrlecncur.u{.
MoAelu ilpoqeccoB, o6nactu ux [pIlMeHeHI,Lfl 14 conocraBJreHr4e c Molen-sMr.r (HJ{ca-:rr,rr},rx))

lpoqeccoB.
7. HeugorepMuqecKr4e rrpoqeccbl B xI4MI4r{ecKI{x peaKTopax. OpraHv3ar\Lts. TerrJroBbrx noi'oKOrl

u pexrrMoB B xr{MrrrrecKrrx peaKTopax. Pacupe4eJleHl4e reMneparypbr rz KoHrreurpaqufi (crenenu

rrpeBparrleurar) n peaxrope B pexnMax r.rAeanbHoro cMerrreHrrf, r,r pacilpeAereHr-f,, aAua1aruq.ecKoM rJ c
renloo6lrenou. Cn.gsr reMrreparypbr rr crenenrr rrpeBparrleHr.rr e aAua6arr{qecKoM rpoucccc.

CouocranreHfie c I43orepMI,IuecKLIM pexLIMoM.

8. Bulu [poMbrrlneHHbrx xrirMrrrrecKr.rx peaKTopon. KoucrpyKur4r4 npoMbnrrJreHHbrx peaKlopoB

Inf rrpoBeAenr,rr flpoqeccoB (rorraoreunhrx, ferepofeHHblx, KaraJ'rl4Trrqecxxx). Brr6op rrlna peaK'ropa"

oco6eHnocrl{ KoHcrpyKIII4LI u pex{4Ma.

ff ep eaeno mem na6 op amopHbtx s aHnmuu
4 ceuecrp

1. 3rerrporzrllqecKoe rlonyqeHue rl4ApoKclrraHarpttfl,I{ xnopa.
2. flpuroronneHl,IeI{ucIIbITaHIrenleuroo6pa3yloullx BeurecrB.
3. flonyveuue MbIJIa.

5 ceuecrp

1. Jla6oparopnax pa6ora c gJreMeHTitMI{ HayqHoro r4ccJreiloBaHnfl. <Blussue N4o.rt,noto

coorHorneHlrt cblpbeBblx KoMrIoHeHToB Ha rexHoJlorl4r{ecKue napaMerpbt pa6ortt peaK l'opa

ILIIEUUIbHOTO CMEIXEHU').



2. Mo4enrapoBaHlre rpoqecca [poBeAeHI{t nocne.qoBarenrsofi neo6parunaoft peaKuur4
A---+B--+C c [pr.rMeueHr.reM peaKTopa I{AeaJIbHoro cMeIIreHI{s., vI.eaJrbmoro BbrrecHeHu.s r.r KacKaAa
PVIC.

3. Mo4ennpoBaHr4e rrpoqecca [poBeAeHr,Ir nocJreAoBaremuoft o6parurlrofi peaKur4u c
rrprzMeueHr.reM peaKTopavp:eaJrbmoro cMerrreHvrfl.,rr4eaJrbHoro BbrrecHeHr4r ra xacrala PI4C.

5. BI,IA ATTECTAIIIII4 - oK3aMeH (4 cevrecrp), sa.rer (5 cervrecrp).

6. MO;TMqECTBO 3AIIETHbIX EAITHI,IU _ 5.
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