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1.1leaun u 3aga4m AUCHUILINHDBI

Heaso mnpenogaBaHusi AUCHMILVIMHBI «MoaeJMpoBaHHEe XHMHKO-TEXHOJOTMYECKUX
NpoLeccoB He(PTeXUMHUM» SBISETCS H3YYEHHE MAaTEMATUYECKUX MOJIENEH, OIUCHIBAIOIINX
NpoTeKaHne (U3UKO-XMMHUYECKHX IPOLECCOB B XUMHUYECKHX allaparax, OCBOCHHE METOI0B
pacuera XUMHUKO-TEXHOJIOIMUECKUX 3a/1a4 Ha DOBM.

3agayamMu npenoJaBaHus AUCHUILVINHBI «MoaeJupoBaHNe XUMHKO-TEXHOJIOTHYeCKUX
npoueccoB HeTeXUMHU» ABIIIOTCS!

- JaTb CTYACHTaM OHpG}IGJ’IGHHBIfI MHUHUMYM 3HAHUH TCOPECTUIYCCKUX OCHOB U MPAKTHYCCKUX
HAaBBIKOB IO JUCHUIIJIMHE MOACITIUPOBAHUA XTII H€(1)T€XI/IMI/II/I " peajin3alui MaTCMaTHYCCKUX
mozeneit XTII na OBM.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucumminHa OTHOCUTCS K 4acTH, (GopMUpYyeMOil y4JacTHHKaMH 0OOpa3oBaTelIbHbIX
oTHomeHu. [{st m3yuenus kypca TpeOyeTcst 3HaHue:

MaTeMaTHK{; HWHPOPMATUKH; (U3UKH, OE30MACHOCTH KUZHEACATCILHOCTH; OOIIeH u
HEOPraHMYeCKOM XMMUU; OpraHMYecKol Xumuu; aHaauTudeckod xumuu u ®XMA; duznueckoit
XUMUH; KOJUIOUAHOW XWMHH; dKOJOTUr; oBepxHocTHbie sBieHus B HJC; xumum nHedtn u rasa;
TEXHUYECKON TEePMOJUHAMUKU U TEIUIOTEXHUKH; METPOJIOIMH, CTAHJAPTU3ALMN U CEPTHPUKALINH;
COBPEMEHHBIE ~ METOABl  IIPUTOTOBJICHHMS M METOABl  AHAJINW3a  TOBapHBIX  IMPOIYKTOB
HEe(TEXMMHUUYECKOIO CHUHTE3a; THUIPABIMKH; WH)XEHEpHas Trpaduka; MNPUKIAAHAs MEXaHUKa;
IIPOLIECCOB M aNNapaToB XMMHYECKOM TEXHOJOTMHU; OCHOBBI IIPOM3BOJCTBA KaTaJIH3aTOPOB
OpPraHUYeCKOT0 CHHTE3a; OOIeH XUMHUECKON TEXHOJIOTHH; IEKTPOTEXHUKA U MPOMIIEKTPOHUKA;
CHCTEMBI YIPABICHUS XUMHUKO-TEXHOJIOTHYECKUMH MIPOLECCaMU; MH(POPMALIMOHHBIX TEXHOJIOTUIl B
He(TEeXMMHUUYECKOH OTpPaciid; OCHOB M300pETaTebCKON JEATENbHOCTH U MAaTEHTOBEACHUS; TEOPUH
XUMHUKO-TEXHOJIOTMYECKUX IPOLECCOB OPraHUYECKOro CHHTE3a; XHUMHUYECKOH mepepaboTKu
YTIEBOAOPOIHBIX I'a30B; XUMHUYECKON TEXHOJIOIMM MOHOMEPOB U IOIYNPOAYKTOB OPraHUYECKOrO
CHHTE€3a; TOIUIMBHO-PHEPI€TUYECKUN KOMIUIEKC, TEXHOJIOTUM MepepaboTKU He(TH; OCHOBBI
IIPOMBIIIJIEHHONW 3KOJIOTUM; XUMUYECKOM TEXHOJOTMM OpPraHMYECKHUX BEIIECTB, XUMUYECKOU
TEXHOJIOTUH NepepaboTKH ra3a v MojJy4eHus: U3 HUX TOIUIMBA.

B cBowo odyepenp, AaHHBI Kypc, IOMHUMO CAaMOCTOSITEIBHOTO 3HAuU€HUs, SABIIACTCS
JUCLMIUIMHOM, YWUTAaEMOW OJHOBPEMEHHO € KypCaMM CIEAYIOIUX IUCUUIUIMH: XUMHYECKHE
PEaKTOPbI; XUMUYECKasi TEXHOJIOTHsI TPOU3BOACTBA MOIMO0JIE(UHOB; OCHOB HAy4YHbIX HUCCIIEI0BaHHH
B He()TEXUMHUM; XUMHUUYECKOM TEXHOJOIMH OPraHMYECKUX BELIECTB, XUMHUYECKON TEXHOJIOTUU
nepepabOTKU ra3a 1 MOJTy4eHUs U3 HUX TOIUIUBA.

JlaHHBII Kypc SBIAETCA JUCLHUIUIMHOW, TNIPEAUISCTBYIOLICH KypcaM CIEAYIOLIHUX
JMCLUIUIMH: MPOEKTUPOBAHMS NMpeaAnpuaTuil Heprexumudeckoir otpacinu; YUPC, nmpou3BoacTBo
ITAB; TexHONOrus TPOMU3BOJACTBA DJACTOMEPOB U  BBICOKOMOJIEKYJSPHBIX COEIMHEHUN;
00OpyZIOBaHUSI BBICOKOTEMIIEPATYPHBIX MPOLECCOB; MEPCHEKTHBHBIX HAlpaBlIeHUH NepepaboTKu
YTJIEBOJAOPOIOB B HE(PTEXUMUH.



3. IlepeyeHb MIAHMPYEeMbIX Pe3yJbTATOB OO0yYeHHS] MO JUCHUILIMHE
(MOyJ/II0) COOTHECEHHBIX C HHAUKATOPAMH JOCTHKEHHUSI KOMIIETCH U i

Taoauua 1
Koa no | UHAMKATOPBI 1OCTHKEHUS I[lnanupyemble  pe3yJbTaTbl  O0y4YeHHS] IO
drocC aucuuminne (3YB)
OobmenpodgeccuoHaNbHbIE
OIIK-6 | OIIK-6.1. [lonumaeT npuHIMnBl | 3HATH COBPEMEHHBIE UH(POPMALMOHHBIC
paboTHI COBPEMEHHBIX TEXHOJIOTUH, UCIOJIb3yeMbIe MPH PEIICHUH 3a7a4 B
WH(POPMAITMOHHBIX TEXHOJIOTHA. o0acTd MOJENMPOBAaHMs, pacyeTa W Tojadopa
000pyIOBaHUs IS IPOLIECCOB HEPTEXUMHUMU,
OIIK - 6.2. YMeeT UCIONB30BATh | YMeETh HCIOJIb30BaTh H(}OpPMaLIMOHHbIE
WHPOPMAIIMOHHBIE  TEXHOJOTHH | TEXHOJIOTUU JIUISi COCTABIIEHUS MAaTeMaTHYECKHX
TSt pereHus 3a1a4d | MOJIeNIe M TUTOBBIX 3a7ad TPH MOJEITUPOBAHUA
npohecCuoHAIBHON MpOIIECCOB W amlmapaToB  HEPTEXUMHUYECKOTO
TSI TETbHOCTH CHHTE3a;
Buazers MeTO/JaMU MaTEMaTHYECKOTO aHaIHM3a |
OIIK-6.3. Bmageer TEeXHHKOW | MOJEIUPOBAHMUS, TEOPETUYECKOTO u
MpUMEHEHHs] HWH(OPMAIIMOHHBIX | SKCIIEPUMEHTAIBHOTO HMCCIIEIOBAHHUS  IPOIECCOB
TEXHOJIOTHH Tpu  pa3paboTke | HePTEXUMHUIECKOTO CHHTE32 Ha OCHOBE
TEXHOJIOTHIECKUX MTPOEKTOB IPUMEHEHHUS UH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH
IIpodeccnonanbHbie
IIK-6 IIK-6.1. IlpoBoautr paboTel 1O | 3HATh METOIUKU MPOBEIEHUS TECOPETHUECKUX U

00paboTKke W aHAIW3y HAy4YHO-
TEXHUYECKOW  MHPOpPMAUH |
pe3yIbTaTOB MCCIICIOBAHUM.

IIK-6.2. PykoBoncTBO rpymnmoun
pabOTHHUKOB TIPU HCCIICAOBAHUH
CaMOCTOSITEIIHBIX TEM.

IIK-6.3. 3aHnMaeTcA
JESTEIbHOCThIO,  HaIpaBJICHHOU
Ha pelieHue 3a7a4
AHAJUTHYECKOTO XapakTepa,
MPEAoaraloux  BBIOOp U
MHOTOO0Opa3ue aKTyaJIbHBIX

CHocOo0O0B pelIeHus 3a1au.

ITIK-6.4. OcymecTBisieT aHalIu3 U
ONTUMU3ALIHIO IPOLIECCOB
YTIPaBJIEHUS] KU3HEHHBIM IUKIOM
Hay4YHO-HMCCIeI0BaTEIbCKUX u
OTIBITHO-KOHCTPYKTOPCKUX padoT

9KCIIEPUMEHTAJIbHBIX HCCIIEJOBAaHUM, OLEHKH HX
pe3yNbTaTOB U METOJAbl MaTeMaTHYECKOrO aHalu3a
U MOJICTIUPOBAHMUS.

YMeTh HCIOJIB30BATh CETEBbIE KOMIIBIOTEPHbBIE
TEXHOJOTUU U 0a3bl JAHHBIX IPU MOJEIUPOBAHUU
MPOLIECCOB U alaparoB IMepepadOTKu HePTH U
ras3a; yMeTb COCTaBJISITh MaTeMaTHYECKHUE MOJENU
TUTOBBIX 3aJla4 MPU MOJEIMPOBAHUU MPOIIECCOB U
anmnapaTtoB HEPTEXMMHUYECKOTO CHHTE3a, HAXOJIUTh
CIOCOOBI MaTEeMaTHYECKOTO pelieHus u
UHTEPIIPETALINH CMBICTIA MOJTy4YE€HHBIX
MaTEeMaTHYECKUX Pe3y/lbTaTOB, B TOM YHCIE IMPHU
OPOBEICHUH PA0OT CaMOCTOSITENFHO WU IIPH
PYKOBOJCTBE TpYIION pabOTHUKOB B COCTaBe
ABTOPCKOTO KOJUIEKTUBA.

Buaagern METOIaMH MOJEIIMPOBAHUS
TEXHOJOTHYECKHX IMPOIIECCOB He(PTeXMMHUECKOTO
CUHTE3Q, HaBBIKAMH HCIIOJIB30BaHUSA

MH(POPMALIMOHHBIX TEXHOJOTHH mpu pa3paboTke
MaTeMaTH4ecKuX W (U3WYECKUX  MoJeneil
IpOIecCOB U 00OPYAOBaHUS HEPTEXUMHUECKOTO
CUHTE3A.




4.00beM JMCUUILIMHBI M BUbI Y4eOHO padoThI

Tadauma 2
Bcero CemecTpsl
Bua yueOHoi#i paGoThl yacos/3a4.e/. 7 9
(010110] 0390 (01010 0390
KonTakTHasi padora (Bcero): 68/1,88 18/0,5 68/1,88 18/0,5
B Tom uncire:
Jlexkuu 34/0,94 9/0,25 34/0,94 9/0,25
[TpakTuyeckue 3aHATHS 34/0,94 9/0,25 34/0,94 9/0,25
CamocTosiTeIbHasi padoTa (Bcero) 76/2,12 126/3,5 | 76/2,12 126/3,5
B ToM uncie:
Pedepatsr 15/0,42 20/0,56 | 15/0,42 20/0,56
[TpesenTaryu 5/0,14 10/0,28 5/0,14 10/0,28
U (unu) opyaue 8uovl camocmosmenvHou pabomol:
[ToaroroBka K 1abopaTopHBIM paboTam - -
[ToaroToBKa K MPaKTHYCCKUM 3aHATHSIM 28/0,78 48/1,33 | 28/0,78 48/1,33
[ToaroToBka K 3aueTy 28/0,78 48/1,33 | 28/0,78 48/1,33
Bujg oryerHocTn OK3. OK3. OK3. OK3.
BCEI'O B yacax 144 144 144 144
Oowmas TPYA0EMKOCTh
JUCHHUILINHBI BCEI'O B 3a4eTHBIX 4,0 4,0 4,0 4,0
eIHHHIIAX
5. Conep:kaHue TUCUUIINHBI
5.1. Pa3nespl AUCHUMIIIMHLI M BUABI 3aHATHI
Taoauma 3
Ne | HammeHoBaHuUe pa3jiena IMCUMILINHBI Yacet Yacel Yacsl Bcero
n/n | mo cemecTpam JIEKIIMOHHBI | J1aGopaTo | mpakrTuye 4acoB
X pl-[l)lX CKHUX
3aHSATHIA 3aHSATHIA 3aHSTHIl
7 cemecTp
OCHOBHBIE IOHATHS METOA
MoielTupoBanus. Mojienu u
MoJenupoBaHue. Mojenu matepuaibHble 2 - 2 4
1 | u MeIcaeHHBIE. MaTeMaTHYeCKOE U




¢usnveckoe moaenrpoanue. OCHOBHBIE
cBoiicTBa Mojieneit. CylHOCTh U 1eJH
MaTEMaTU4CCKOTO MOACIINPOBAHUA
OG'LCKTOB XUMHYECKOM TCXHOJIOTHH.

OCHOBHBIE CBOMCTBA XUMHKO-
TEXHOJIOTHYecKoro mporecca. Criocoobl
Mo enupoBanus. Llenn moaenupoBaHus.
XTII. X¥MUKO-TeXHOJIOTHYECKas
CHCTEMa U JTaIlbl €¢ NCCICAOBAHUS.

Knaccudpukamuss wu  coiictea XTC.
Wepapxus  XTC.  Texnonoruueckue
OTICPATOPBI M TUIIBI CBSI3H MEXKy HHMH.
TunoBble  TEXHOJOTHUYECKHE  CBS3H
MEXITY AIIEMEHTaMHU —
MocIeIoBaTeIbHAs, napauieNbHasi,
00BoTHast. CXE€MBI ATHX CBSI3EH.

@yHKIMOHAJIbHAS CXEMa IPOMU3BOJICTBA
MeraHoya.  TexHomormyeckas  cxema
IIPOU3BOJCTBA  IIpoLEccCa  METAHOJIA.
OneparopHas cxema CHHTEe3a METaHOJIa.

12

MoaenupoBanue CXEMEI
TEXHOJIOTHYeCcKoro mporiecca. [loaxoms
K OINHCAHHIO XHMHKO-TEXHOJIOINYECKOIO
rporiecca Kak CUCTEMBI (CTPYKTYPHBIN U
AMITUPUIECKUN).

[IpencraBnenue rpynnel XTC B Buae
rpadoB u Marpui. Omnpenenenue rpada.
HeopuentupoBanHsie,
OpUEHTUPOBAHHBIE U CMEUIaHHbIE Ipadbl.
Hynb-rpad. Buabl rpadoB: moTOKOBBIE,
CUTHAJIbHBIE U CTPYKTYpHBIE.

12

I'pad mo oOmuM MaccoBBIM pacxojam,
COOTBETCTBYIOIIUI TEXHOJIOTHYECKOU
cxeMe cHHTe3a MeTaHosa. [loToKOBBIit
rpadp 1Mo  OOmMHMM  MaTepUATBHBIM
pacxoiaM. OKCEPrUYeCKUd IMOTOKOBBIN

rpad.

12

Cunre3 onrtumansHOi cTpykrypbl XTC.
[Ipunuuner  teopun cunteza XTC:
JEKOMIIO3UIIMOHHBIN,  3BPUCTUYECKUU,
MHTETrpalbHO-TUIIOTETUUECKUH,
9BOJIIOLIMOHHBIN.

12

34

34

68




5.2. JlekMOHHBIE 3AHATHSA

Taoauna 4

Ne HaumenoBanue Copepsxanue pasnena

/1 | pa3aesia AMCHUTIIHHBI

1 | OcHOBHBIC MOHATUS METOJA OcHOBHBIE TIOHSTHUS METOJa MOJAeTupoBaHus. MoaenupoBaHue
MOJEITUPOBAHUS U Mojenu. Mojenu marepualibHble U MbIcIeHHbIE. OCHOBHbBIE

TpeOOBaHUSI K IHPOLECCY MOJEIUPOBAHUS. DKOHOMHUYHOCTD.
TpanyKTUBHOCTG.

2 | CnocoObl MOIETUPOBAHUS CriocoObl  MozenupoBaHusa. MojenupoBaHue IEPEXOIHBIX
nporeccoB. Matemarniyeckoe u (pu3nyeckoe MOJeTUPOBAHUE.
[TapameTrpsl MoieneN.

3 | Kitaccupukanms w  cBoiictBa | CymIHOCT, M TEJIM MOJISIUPOBAHHUS OOBEKTOB XHUMHYCCKON
XTC. Nepapxus XTC. | rexnonoruu. MopaenupoBaHue Kak COBPEMEHHBIH METOJ
TexHonornueckue omepaTopsl U | aHajdM3a W CHHTE3a XUMHUKO-TEXHOJIOTUYECKUX IPOIIECCOB
tunbl  cBBU  Mexay HuMH. | (XTII). XHUMHKO-TEXHOJIOTMYECKHMH MpOLECC KaK CHCTEMa.
Tunossie TexHosiornueckue | OCHOBHBIE 3JEMEHTHl XHMHUKO-TEXHOJIOTMYECKOro IMpoIliecca.
CBSA3M MEXJy »djJeMeHTaMu — | CXeMa BHEUIHMX CBSA3€H XMMHUKO-TEXHOJOTHYECKOTO MpoIiecca.
nocJieioBaTeabHas,
napajuieNpHasi, 00BOTHASL.

CXeMBI ITUX CBSI3EH.

4 | dyHKIMOHABHAS cxeMa | IlpumeHeHnne  pa3nWYHBIX  MNPUEMOB  MOJEIHPOBAHUS.
MIPOU3BO/ICTBA MeTaHoJa. | OnucaHue TeXHOJIOTUYECKOM CXeMbl MPOM3BOJCTBA METaHOJIa
TexHonornueckas cXeMma | MOCPEACTBOM PA3JIUYHBIX CXEM: OINEPATOPHOM, CTPYKTYPHOM,
IIPOU3BOJICTBA nponecca | GyHKIMOHAIbHOM. Pa3o0paTk cxeMbl Ha mpuMepax Ipyrux
MeraHoJsla. OmepaTopHasi cXeMa | IMPOLECCOB.

CHUHTE3a METAHOJIA.

5 | MogenupoBaHnue cxeMmsbl | Ilogxomsl K ONMHCAaHUI0 XMMHKO-TEXHOJOTHYECKOTO MpoIEcca
TEXHOJIOTHYECKOTO  TpoIriecca. | KaK CHUCTEMBbI (CTPYKTYpHBIM M smrnupudeckuii). CTpykTypa
IToaxonapl K ONMUCAaHUIO XMMHUKO- | MATEMATUYECKOTO ONMCAHUA IIPU  CTPYKTYPHOM IOJXOJE.
TEXHOJIOTUYECKOTO npouecca | Mepapxudeckass CTpyKTypa W OMIIMPUYECKHE  MOJEINH.
KaK CUCTeMbl (CTPYKTYpHbIH M | MoaenupoBaHue HECTAlIMOHAPHBIX ITPOLIECCOB.
AMITUPUICCKUN).

6 | IIpencraBnenue rpynmbl XTC B | Mogenu CIUIOMIHBIX CPel M IICEBJIOTOMOTI'CHHBIE MOJCIIH.
Buge rpagoB M Marpul. | Moaenu uaeanbHbIX MOTOKOB. Mojenu HenJeaabHbIX IOTOKOB.
Onpenenenne rpaga. | Cnoxxusle Mosienu. KomOuHupoBanHsle Moaenu. OmnpeeneHue
HeopuentupoBanHsie, rpaga. HeopueHntupoBaHHble, OpMEHTUPOBAHHBIE U CMELIAHHbIE
OPHUEHTHUPOBAHHbBIE u | rpadsl. Hynb-rpad. Bunel rpadoB: noTOKOBbIE, CUTHAIbHBIE U
cMmemanuble rpadsl. Hynb-rpad. | cTpykTypHbIE.

Bunsl  rpadoB:  NOTOKOBBIE,
CUTHAJIbHBIE U CTPYKTYPHBIE.

7 |I'pap mo ob6mum MaccoBbiM | CocTaBieHHE MOTOKOBBIX I'padoB Mo OOMIMM MaTepHaIbHBIM
pacxosaM,  COOTBETCTBYIOIIMH | pacxoJaM B TEXHOJIOTMUECKOM CXE€ME€ CHHTE3a METaHOoJA.
TEXHOJIOTUYECKOU cxeme | DKCepruyecKuil MoTOKOBBIN Tpad.
cuHTe3a MeraHousa. [IoTOKOBBII
rpa¢ nmo oOIUM MaTepHaIbHBIM
pacxonam. OKcepruueckui
MIOTOKOBBIH rpad.

8 | Cunres onTUManbHOW | ONTHMHU3AIMs TEXHOJOTMYECKUX IHpoleccoB. PopManuszanus
ctpyktypel XTC. IlpuHnuns! | 3amaun. Kpurepuit  ontumanbHOCTH.  ONTUMHU3UPYIOLIME
TEOpUHU CHUHTE3a XTC: | paktopsl. Knaccudukanuss meronoB ontummsanuu  XTC.

6




JIEKOMIIO3UIIMOHHBIM,
OBPUCTUYECKUN, HMHTETPAIbHO-
TUIIOTETUYECKUH,
SBOJIIOIIMOHHBIM.

Ontummzanusgs XTC no TeXHOJOTMYSCKUM, SKOHOMHUYCCKUM U
skonornyeckuMm kputepusiMm. CocraBienne wmojaenun XTC.
KomnploTepHbie MOJENIHMPYIONIME CHUCTEMBI JJI pacuera u
ONTUMU3ALNHI XUMHUYECKUX TPOU3BOJICTB.

5.3. JJabopaTopHbIe 3aHATHS - OTCYTCTBYIOT

5.4. IIpakTH4yeckue (CEMUHAPCKHE) 3aHATHS

Tabauuna 5
Ne HaumenoBanue paznena nucturunel | Coaeprxanue pasjena
OcHoBHbIE IOHATHS MOJIeNIMpoBanus. | Onepanuu ¢ MaTpuiiaMd. MaTpudHbIe METOIbI

1 | Coco6bl MOAECTUPOBAHUS. pacyeTa MaTepHAIbHBIX M TETUIOBBIX OATaHCOB
e MOJICIIMPOBAHUSA xuMHKO- | XTC. TeXxHOIOrMYeCKHA METO I aHAJIN3a.
TEXHOJIOTHYECKHUX MPOIECCOB

2 |lemn  MonenmupoBaHHMsI — XHUMHKO- | MoJeTUpOBaHNEe PEAKIIMOHHOTO arapara Jyis
TEXHOJIOTHYECKUX MPOIECCOB. XUMUYECKON PEaKIIuH.
XUMHUKO-TEXHOJIOTHYECKass CUCTeMa W | MaremMarrndeckue MOAeNH MMPOMBIITUICHHBIX
sTambel ee uccienoBanus. Hexotopsie | mporeccoB HedTenepepaboTke
0COOEHHOCTH MOJAEIEe W 3a;ad
MaTeMaTHYE€CKOTO MOJICTUPOBAHMS.

3 Knaccudukanus u cBoiictBa XTC. | CocTaBUTh ONTUCAHUE TEXHOJOTUUECKHUX
Uepapxus XTC. Texnonorudyeckue | mporeccoB HedTenepepaboTKH ¢ MOMOIIBIO
ONEpaToppl M THIIBI CBSI3H MEXIY | TEXHOJIOIMYECKUX ONEPaTOPOB.

HUMU

4 Tlogxogpl KX ONHCAaHUIO XHUMHKO- | Moaenu HeuacanbHBIX HOTOKOB. Pacuer
TEXHOJIOTMYECKOr0  Mpolecca  Kak | MPOTEKAHMS XUMHUUYECKOW PEaKLIUU B TYEEUHON
CUCTEMBI (CTpYKTYpHBIH u | Mojenu. MccnenoBanue ruipoAMHAMUKY TOTOKA
SMIUPHUYECKUI) YKUAKOCTU Ha TapesiKke peKTU(PUKAITMOHHOM

KOJIOHHBI.

5 | Hekoropsie ocobenHoctu mozeneil u | MoaenupoBanue paboThl peKylepaTUBHBIX
3a1a4 MaTeMaTHU4eCKOro | TerI000MEeHHbIX annaparoB. Pacuer u
MOJIEITUPOBAHUS. MOJIETTUPOBAaHUE TEINIOOOMEHHBIX alapaToB C
Ontumuzanus TEXHOJIOTMYECKUX | U3MEHEHHEM arperaTHoro COCTOSIHUSI 000UX
MIPOLIECCOB. TerIoHocuTenel. PaccMoTpeTs MoienupoBaHue
OCHOBBI MOJICTMPOBAHUS XUMUYECKUX | HA IPUMEPE PEAKTOPOB KATATUTUYECKUX
KOHTAKTHO-KaTaTUTHUYECKUX IIPOLIECCOB
peaKkTopoB (ckuakoda3HbIX,

CYCIIEH3UOHHBIX, C KHUIIAIIKUM CIIOEM
Katajau3aTopa u Jip.).

6 | IIpeacraBnenue rpynnsl XTC B Bume | Moaeny CIUIOMIHBIX CPEJ U TICEBIOTOMOTEHHbBIE
rpagoB u wmatpun. Omnpenenenue | Mmoaenu. Moaenu uaeanbHbIX MOTOKOB. Moaenu
rpada. HEeUJeaIbHbIX TOTOKOB. CIOXKHBIE MOJIENH.

Kom6unupoBanusie moenu. OnpenencHue
rpada. HeopuenTupoBaHHbIe, OPUEHTUPOBAHHBIE
u cMmentannble rpadsl. Hyns-rpad. Buast rpagos:
MIOTOKOBBIE, CUTHAJIbHBIE U CTPYKTYPHBIE.

7 | Hexotopeie ocobeHHOCTH Mojeneil u | Mojaenu peakTopoB U peKTH(PHUKAITHOHHON

3aJda4 MaTeMaTUu4CCKOIro

KOJIOHBI. Pacyer u MOACIINPOBAHUA




MO/ICTTMPOBAHUSI. TETIIO0OMEHHBIX aIapaToB ¢ U3MEHEHUEM
OCHOBBI MOJACIIMPOBAHUA XUMHWYCCKUX | arperaTHOro COCTOSHHA OAHOI'O U3
KOHTAKTHO-KaTaJTUTUYECKUX TETUIOHOCHUTENEH

peakTopoB (>kuako(dazHeIX,
CYCIICH3UOHHBIX, C KHUIIAIIUM CJIOCM
KatajauzaTopa u Jap.).

8 | OnTumm3anus TEXHOJIOTUYECKUX | MoenupoBaHue U ONMCAHUE CTPYKTYPBI
nporeccoB. OCHOBBI MOJICTUPOBAHUS | MOTOKOB (ha3 B ammapare U ailrOPUTMbI pacyeTa
XUMHYECKHAX KOHTaKTHO- | CTallMOHAPHBIX PEKUMOB pabOTHI a0COPOEPOB.
KaTaJIMTHICCKUX peakTopoB | MojienupoBaHie U OMMCAHUE HECTAI[HOHAPHOM

(xkuakoda3HbIX, CYCHEH3HOHHBIX, C | aOcopOIuK B Haca0uHON KoJoHHE. [Iporecch
KHUIIAIHUM CJIOEM KaTaJIMn3aTopa U )lp) OKCTPAKIUMH B HACAAOYHBIX KOJIOHHAX

6. CamocrTosiTesibHAast padoTa CTYACHTOB IO JMCIUIIMHE
6.1 Texymas camocrositeibHas padora (CPC)

Texymas camocrosTenpHass paboTa 1O JUCHUIUIMHE «MoOAeINpoBaHUE  XUMMKO-
TEXHOJIOTHYECKHX MPOLECCOB He(hTEeXUMUM», HapaBlieHHas Ha yriayOJeHne U 3aKperieHne 3HaHUH
CTYJEHTa, Ha Pa3BUTHE NMPAKTUYECKUX YMEHUMN, BKIIIOYAET B ce0s Clieyronne BUabl paboT:

® U3y4YeHHE TE€M, BBIHECEHHBIX Ha CAMOCTOSTEIbHYIO TPOPAOOTKY;

® BBINOJHEHUE JOMAIIHUX WHAUBUYAJIbHBIX 3aaHUM;

® [IOJrOTOBKA K IPAKTUYECKUM pabOTaM, MOJrOTOBKA K 3aLIUTE NPAKTUYECKUX PadoT;

® [IOJArOTOBKA K 9K3aMEHY

6.2. Conep:kanue caMOCTOAAITEILHOM PadOThI CTYIEHTOB IO TUCIIUIJIMHE

Tembl, biHOCUMbBIE HA CAMOCMOAMENLHYIO NPOPAOOMKY

Neri/
HaunMeHoBaHue TeM, UX COJICPIKaHHE

1 Cxema pa3pabOTKH TEXHOJIOTHYECKOTo mpouecca. [[puMeHeHne pa3indHbIX IPHEMOB
MOJICTTUPOBAHUS: (PH3UKO-XMMUYECKOE HCCIIeIOBaHUE (MCCIECIOBaHNE PAaBHOBECUS U
SHEPreTUKM  PEaKUUH M KUHETHKH DPEaKIMW); MBICICHHAs MOJEIb XUMHUYECKOTO
IPOIIeCCa; MOJENMPOBAaHWE OCHOBHBIX CTOPOH pa0OTHI ammaparypbsl Ha CTCHIAX;
MOJyYeHHE MaTeMaTHYeCKOM Mojenu mpoiecca (COCTaBICHHE MaTeMaTH4ecKOTro
ONMCAHUS ~ OPUTMHANIA, CO3/aHHE  AJITOPUTMAa  MOJCIHPOBAHUS,  IPOBEPKA
aJIeKBaTHOCTU MOJEJH, MHTEPIpETalsl pe3yJlbTaTOB MOJECTUPOBAHMS M HPUHATHE
pereHus).

2 XVMHUKO-TEXHOJIOTUUECKUIM Tpoliecc Kak cucreMa. OCHOBHBIE 3J€MEHTHI XUMUKO-
TEXHOJIOTMYECKOr0 Ipolecca. B3aumoaeiicTBie 37€MEHTOB, COCTABIISAIOINX XUMHUKO-
TEXHOJIOTMYECKUH mpouecc. Cxema BHEIIHMX CBSA3€H XUMHKO-TEXHOJIOTHYECKOTO
nporecca. KoHTponupyemble 1 HEKOHTPOJIHpyeMble (aKTOPHI.

3 MonenpoBaHue TOMOTI€HHBIX XHMHMUYECKUX pPeEakTOopoB. CTPYKTYpHBIH aHaJIN3
IIPOLIECCOB, NPOTEKAIOUIUX B PEAKTOPE, BBIACIEHUE MHUKPO- M MaKpOYpOBHEH.
Onucanue NpoTeKaHWs] XUMHUYECKOTO MPOLECCA B PEAKTOPE MJICAIBHOIO CMEIICHHUS,
UJI€aTbHOTO BHITECHEHUS. YpaBHEHHMsI TEIJIOBOTO OajlaHCa TOMOTEHHBIX XUMHYECKUX




PCAKTOPOB. CpaBHeHI/IC Pa3JIMYHBIX TUIIOB XUMHWYCCKUX PCAKTOPOB.

4 MogenupoBaHue KOHTAaKTHO-KAaTaIUTUYECKUX PEAKTOPOB. HenoaBwkHbIM  ci0i

ITPOIIECCOB (HA MpUMepe JIF00O0To mporiecca HedTernepepadboTKN).

6.3. TemsbI pedpepaToB

1. CucreMHble 3aKOHOMEPHOCTU B XUMUYECKOM TEXHOIOTHH.

2. XMMHKO-TEXHOJIOTMUCEKas CUCTEMA U ATallbl €€ UCCIIeI0BaHuUs.

3. Knnaccudukanus u coiictea XTC.

4. Uepapxus XTC.

5. TexHoJIOTMYECKHUE ONEPAaTOPHI U CBA3U MEXKY HUMU.

6. Monenu XTC.

7. Tononoruueckue uccienopanust XTC ¢ momoIipio cxeMo-Tpadu4ecKiux Moaesei.
8.Ilpencrasnenue crpykrypbl XTC B Buae rpadoB u MaTpuil.

9. Cunre3 ontumanbHOM cTpykTyphl XTC.

10.MaTemaTiu4eckoe MOACITHPOBAHNE XMMHUKO-TEXHOJIOTHUECKUX CHCTEM.
11.OcHOBHBIE TOHATHUS U ONPEICIICHUS.

12.0OcHOBHEIE TUIIEI MAaTEMATHUYECKUX MOJIEIEH.

13.CocraBieHre MaTeMaTHYECKOT0 OMHUCAaHUs U BIOOP METO/Ia €T0 PEIICHHUS.
14.CocraBHbI€ YaCTH MAaTeMaTUYECKOW MOJIETI XUMHKO-TEXHOJIOTUYECKOTO MpoIecca.
15.ITapamerpudeckas uAeHTH(DUKAIUS U TTPOBEPKA aICKBATHOCTH MAaTEMaTHYECKON MOJICITH.

Pedepar moxeT ObITH BEIOpaH Ha JIO0YIO TEMY 10 U3y4aeMOMY KypCy.

6.4. IIpe3enTaunu

KaTaJau3aTopa, Mpolecchl nepeHoca B ciioe. KOHCTpyKIIMM XMMUYECKUX PEAKTOPOB C
HETIOJIBUXKHBIM CJI0eM KaTainu3aropa. KBasUroMoreHHble MOJEIM KaTaTUTHYECKUX
XUMUYECKUX MPOILeccoB. MoeIupoBaHUe MPOMBINIIEHHBIX KaTaJTUTHYECKUX

Mojienu peakiMOHHBIX alnapaToB pa3IMUHbIX TeXHOJornueckux npouecco HII3 u HX3.

6.5. YueOHO-MeTOIHYECKOEe 00eceyeHne CaMOCTOSITeILHOI padoThI

[[J'IH OpraHu3anuu CaMOCTOSATEIbHOM pa6OTBI 6aKaﬂaBpOB (BBIHOJ'IHGHI/IFI HUHAUBUYAJIIBHBIX
JOMAITHUX 38.,[[8.HPII>1; CaMOCTOSITEIIbHOM HpOpa6OTKI/I TCOPCTUUCCKOI'O MaTcpHraia, IIOAroOTOBKH I10

JICKHMOHHOMY MaTepuaily, NOoAroTOBKU K IPAKTUYCCKUM 3aHATUSM, KOHJ’IOKBI/IYMaM)
IIpCIioaBaTCiIIMU KaCI)CI[pr npeajararoTesa CJICAyronue y‘le6HO'MeTOI[I/I‘leCKI/Ie ocoOus u
YKa3aHUusd, IPUBCACHHBIC B ITYHKTC 9.

6.6. KoHTpo/1bHBIE BONPOCHI VISl POBEIEHUS TEKYLero KOHTPOJIsI U POMeKYTOYHOM

ATTEeCTAIlMU IO UTOIr'aM OCBOCHHSA JUCIHUIIJINHBI

1. Bompocs! As1st yCTHOTO OIpoca.

2. KoJIJIOKBUYMBI IO HAUUTAHHOMY KYpPCY JIEKIH.

3. KoJIJIOKBUyMBI 110 CAMOCTOSITENIBHO U3y4aeMOMy KypCy JIEKLUH.
4. Bonpochl K 3K3aMEHY.

5. Temsl pedepaTos.



7. OnleHOYHBbIE CpeaCcTBA
7.1. Bonpocsl k nepBoii py0e:kHoOM aTTecTaluu

1.OcHOBHBIE IOHATHS METOJIa MOJICTTUPOBAHUSI.

2.MopenupoBaHue U MOJEIH.

3.Mojenu MaTepuanbHbIE U MBICJICHHBIE.

4. MaremaTH4eCKUE MOJICIH.

5.0cHOBHBIC TPeOOBAHUS K TIPOIECCY MOICITHPOBAHUSI.

6.OKOHOMUYHOCTh. TpagyKTUBHOCTD.

7.Cr1oco0bl MOJEIUPOBAHMSL.

8.MonennpoBaHue MEPEXOTHBIX MTPOIIECCOB.

9.MaremaTtrueckoe MOJICTUPOBAHUE.

10.ITapameTpsl MaTEMaTHUYECKON MOJIEIH.

11.duznueckoe MOAEIUPOBAHUE.

12.Meto ¢pu3znyeckoro MoAeaIupoBaHus, 001acTi NIPUMEHEHUS.

13.MaremaTuueckoe MOJICTHPOBAHUE.

14.CyniHOCTh ¥ 1EJIM MaTEeMAaTHIECKOTO MOJCIIUPOBAHUS 00bEKTOB XUMUUECKOM TEXHOJIOTHH.
15. MaremaTuyeckoe MOJEIMPOBAHHE KaK COBPEMEHHBIM METOJ] aHAJIM3a U CUHTE3a XUMHKO-
TexHoyiorudeckux mpoieccoB (XTII).

16. MoienupoBaHue CXeMbl TEXHOJIOTMYECKOTO Mpoliecca.

17.1lpuMeHenne pa3InyHbIX TPUEMOB MOIETUPOBAHMS.

18./IBa moaxona K COCTAaBJICHUIO MAaTEMaTUYECKUX MOJIENEN Ipolecca: JTeTEPMUHUPOBAHHBIN U
CTOXaCTUYECKUH, UX BOZMOXKHOCTh U c(hepa UCIOIb30BaAHMUSL.

19. XuMHKO-TEXHOJIOTHYECKUH TTPOIIECC KaK CUCTEMA.

20.OCHOBHBIE IEMEHTHI XUMUKO-TEXHOJIOTHYECKOT0 MpOoIecca.

21.CxeMa BHELIHHUX CBSI3€H XUMUKO-TEXHOJOTHYECKOTO Mpoliecca.

22.KoHTponupyemMbie 1 HEKOHTPOJIHPYEMbIE€ (PaKTOPBHI.

7.2. Boipochl K0 BTOPOii py0e:KHO# aTTecTanuu

1.Iloaxoapl K ONMCAHMIO XMMMKO-TEXHOJOIMUYECKOIO Hpolecca KaK CHCTEeMbl (CTPYKTYpHBIH U
AMITUPUICCKUN).

2.CTpyKTypa MaTeMaTH4eCKOro OIMMUCAHUS IIPU CTPYKTYPHOM IOAXOJIE.

3.HMepapxuueckas CTpyKTypa MaTeMaTH4ECKOM MOJIeIH.

4. DMOUpPUYECKUE MOJICIIH.

5.MaremaTuyeckre MoJIeJIi HECTAlMOHAPHBIX ITPOLIECCOB.

6.HexoTopbie 0co6eHHOCTH MOAEIEH U 33/1a4 MaTEeMaTUYECKOI0 MOJIEITUPOBAHHUS.

7. ITapameTpsl MOAENH.

8.Mojenu CIJIOMIHBIX Cpell U IICEBIOTOMOI€HHbIE MOAEIH.

9.Moaenu uneanbHbIX MOTOKOB.

10.Mopenn HeueaabHBIX IOTOKOB.

11. Cnoxusle mogenu. KoMOuHupoBaHHBIE MOAEIH.

12.0nTuMHU3a1Ms TEXHOJIOTUYECKUX ITpoLieccoB. PopManu3zaius 3a1aun.

13. Kputepuit ontuManbHOCTH. OnTUMU3Mpyomue GakTopsl.

14.Knaccuduxanus MmetooB ontumuszanuu X TC.

15.0ntumuzanusa XTC 1o TEXHOIOTMUECKUM, JKOHOMUYECKUM M SKOJIOTMUECKUM KPUTEPHUSM.
16.CocraBnenne monenu XTC.

17.KoMIplOTEpHBIE MOJEIMPYIOIIME CHCTEMBI JJIsl pacdeTa W ONTHUMM3AlMM XUMHYECKHX
IIPOU3BOJICTB.
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18.OCHOBBI MOJETUPOBAHMS XUMUYECKUX KOHTAKTHO-KAaTATUTHUECKUX PEAKTOPOB (KUIKO(a3HBIX,
CYCIIEH3MOHHBIX, C KMIISIIIUM CJIOEM KaTajln3aTropa u Ap.).

19.MaremaTtuueckoe MOJAEIUPOBAHUE — IEPCIEKTUBHOE HANpaBICHUE COBEPIICHCTBOBAHUS
XUMMKO-TEXHOJOTMYECKUX IIPOLIECCOB.

20.MonenrpoBaHu€E MIPOMBILIIEHHBIX KaTAIUTUUECKUX MPOLECCOB (Ha IPUMEpPE CUHTE3a METaHOJIa
WJTU APYroTo MpoIiecca).

21.Ilpumepbl MaTeMaTUYECKUX MO/IEIeH IPOMBIIIICHHBIX MPOLIECCOB HeTenepepaboTKH.

7.3. Bonipochl K 3K3aMeHy

1.OcHOBHBIE IOHATHS METOJIa MOJICTTUPOBAHUSI.

2.MoaenupoBaHu€e U MOJEIH.

3.Moenu MaTepuanbHbIE U MBICTIEHHBIE.

4. MatemaTH4eCKUE MOJICITH.

5.0cHOBHBIE TpeOOBaHUS K IPOLECCY MOJIETUPOBAHUS.

6.9KOHOMUYHOCTh. TpagyKTUBHOCTD.

7.Cr1oco0bl MOJEIUPOBAHMSL.

8.MoaenupoBaHue NEPEXOIHBIX MTPOIECCOB.

9.MaremaTn4ecKoe MOJIEITUPOBAHUE.

10.ITapameTpsl MaTEMaTHYECKON MOJIENH.

11.duznueckoe MOAEIUPOBAHHUE.

12.Meto ¢pu3znyeckoro MoAeIupoBaHus, 001acTH TPUMEHEHUS.

13.MartemMaTtrdeckoe MOJIETUPOBAHKE.

14.CyniHoCTh ¥ 1eJIM MaTeMAaTHYEeCKOTO MOJICTUPOBAHKS O0BEKTOB XUMUYECKOW TEXHOJIOTHH.
15. MaremaTuyeckoe MOJEIUPOBAHME KaK COBPEMEHHBI METOJl aHajdu3a W CUHTE3a XHWMHKO-
TexHoyiorudeckux mpoieccoB (XTTI).

16. MoienupoBaHUe CXeMbl TEXHOJIOIMYECKOTO Mpoliecca.

17.1IpuMeHeHune pa3auyHbIX MPUEMOB MOJICTUPOBAHUS.

18.J]IBa moaxoga K COCTaBJICHHI0O MAaT€MaTUYECKMX MOJENEH Mpolecca: JeTEPMUHUPOBAHHBIA U
CTOXaCTUYECKUH, UX BOZMOXKHOCTH U c(hepa UCIOIb30BAHMUSL.

19. XUMHKO-TEXHOJIOTHYECKUH MTPOIIECC KaK CUCTEMA.

20.0OcHOBHBIE AJIEMEHThI XMMHKO-TEXHOJIOTHYECKOTO MpoIecca.

21.CxeMa BHEUIHHUX CBSA3€H XUMHUKO-TEXHOJOTHYECKOIO Mpoliecca.

22.KoHTponupyembie U HEKOHTPOJIHPYEMbIE€ (PaKTOPBHI.

23.Iloaxopl K ONMUCAHUIO XMMHKO-TEXHOJOTHYECKOIO IMpoliecca Kak CUCTEMBbI (CTPYKTYPHBIN U
AMITUPUYCCKUI).

24.CtpyKTypa MareMaTH4eCKOTO OMUCAHUSI IPH CTPYKTYPHOM TOJIXOIE.

25.Hepapxuueckas CTpyKTypa MaTeMaTHYECKOU MOJICIH.

26. DMOUPUYECKUE MOJICIIH.

27.MaTtemaTuueckue MOJIeIH HECTAIMOHAPHBIX MPOIIECCOB.

28.HekoTopbie 0COOEHHOCTH MOJIeNIe U 3a1a4 MaTeMaTUYECKOTO MOJICIIUPOBAHHSL.

29. ITapaMeTpsl MOJIENH.

30.Mopenu CIUIOMIHBIX CPE U IICEBJOTOMOT€HHbIE MOJIEIIH.

31.Mopenu ueanbHbIX TOTOKOB.

32.Mojenn HeuIeadIbHBIX IIOTOKOB.

33. Cnoxnsble Moenu. KomOMHUpOBaHHbBIE MOJAEIH.

34.0nTuMH3anus TEXHOJIOTUUECKHUX MTpolieccoB. Dopmanuzanus 3a1aqu.

35. Kputepuii ontumanbHoCTH. ONTUMHU3UPYIOLTHE (PAKTOPBHI.

36.Knaccuduxarnus metonoB ontumuszanuu XTC.

37.0ntumm3arus XTC 1o TeXHOIOTHYECKUM, SKOHOMUYECKHM M SKOJIOTHUECKUM KPUTEPUSIM.
38.Cocrasnenne mojenu XTC.
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39.KomnploTepHbIE MOJECIUPYIOLUIUE CHUCTEMBI JUIsl pacuyeTa M ONTUMHU3ALUU XUMHUYECKUX
IIPOU3BO/ICTB.

40.0OCHOBBI MOJICTUPOBAHUS XUMUYECKUX KOHTAKTHO-KAaTATUTHUECKUX PEAKTOPOB (KUIKO(a3HBIX,
CYCIIEH3UOHHBIX, C KMIISIIIUM CJIOEM KaTaJln3aTropa u Ap.).

41 .Matemaruueckoe MOJAEIMPOBAHUE — [IEPCIEKTUBHOE HAMpPaBICHUE COBEPIICHCTBOBAHUS
XUMMKO-TEXHOJOTMYECKUX IIPOLIECCOB.

42 MonenupoBaHU€E MPOMBILIJIEHHBIX KaTaIUTUYECKUX MPOLECCOB (Ha MpUMEpPE CUHTE3a METAHOIA
WJTU APYroTo MpoIiecca).

43.Ilpumepbl MaTeMaTUHIECKUX MO/IEJIeH IPOMBIIIICHHBIX MPOLIECCOB HeTernepepaboTKH.

Ooépaszey dunema K IK3ameHam

'POBHEHCKHNM I'OCYIAPCTBEHHbBIN HEDTSIHOU TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. /[. MumimoHImmkoBa
kadenpa «XuMuUeckast TEXHOJIOTHUs HE(YTH U razay
buner Nel
Huciunnuna «MojeIupoBaHye XUMHKO-TEXHOJI0TNYE€CKHUX MPOLEcCOB HeDTEXUMMM»

HNucturyTt Hedrm 1 raza rpynma _HT -21 cemecTtp _/

1. Iloax0oabI K OIMMCAHNIO XMMHKO-TEXHOJIOTUIECKOTO IpoIlecca KaK CUCTEMBI (CTDVKTVDHBIfI n

SMITUPUUECKUHN)

2. OCHOBEHI MOJACJTIUPOBAHUA XUMHUYCCKUX KOHTAKTHO-KAaTAJIUTHYCCKHUX PCAKTOPOB

!)I(I/IZ!KOSl!aBHI)IX, CYCHEH3WOHHBIX, C KUIIAIINAM CJIOEM KaTaau3aTopa U Ap.).

3. Cioxusle monenn. KoMOMHUpOBaHHBIE MOJIEIIH.

Ymeeporcoaro:
Jlexmop 3ae. kagpeopou «XTHI»

« » 20 2
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7.3. Onucanue moka3sartejed M KPUTEPUEB OUCHUBAHUA KOMIIeTEHIIMII Ha PA3JIUYHBIX 3Tallax HMX (l)OpMHpOBaHI/IH, OIMMCaHue NMKaJdbl

OlLleHUBAHMS
[Inanupyemsle pe3yiIbTaThl Kputepuu onieHrBanus pe3yabTaToB 00ydeHUsI HanmenoBanue
OCBOEHMS KOMIIETCHIIUH (HEeyOBIIETBOPUTENBHO) | (yIOBIETBOPUTEIBHO) (xopor110) (oTMuHO) OLIEHOYHOI'O CPEACTBA

IIK-6. Cnocoden IJIAHUPOBATH U ITPOBOAUTDH (1)]/]3]/]‘16(:](]/[6 U XUMHUYECCKHUE IKCIIEPUMEHTDI, IPOBOIUTH oﬁpaﬁoncy HX PE3YyJIbTATOB OLICHUBATH
MOTrPEIIHOCTHU, BLIIBUTATH 'MINOTE3bI, IPUMEHATHL METOAbI MATEMATHYIECCKOI'0 aHAJIU3Aa U MOJAC/IUPOBAHUS, TCOPETUICCKOIO U
IKCHNCPUMEHTAJIBHOTO MCCJICAOBAHUSA

3nare Meromukm nposenenus | DparmeHTapHble 3HaHUS | HenousiHble 3HaHUS Cdopmuponan- Cdopmuponan- Bompocs! u 6uiers! k
TEOpCTHICECKIX " HBIE, HO | HbIE K 9K3aMeHy
OKCIICPUMEHTAJIbHBIX

- cojepxKaniue CUCTEMaTHUYECKU
HUCCICI0BaHNH, OLICHKH ux
pe3yJIbTaTOB 5 METO/IBI OTACJ/IbHBIC € 3HaHM:A
MaTreMaTUYecKoro  aHajaum3a U npoOesIbl 3HAaHUS
MOJIETIUPOBAHUSL.
¥YMerp  HCHONB30BaTh  CETEBbIE | YacTUUHBIC YMEHHS Henonnbie ymenus VYMmenust nonnele, | ChopMupoBanH
KOMIIBIOTCPHBIC TEXHOJIOTUHU n JIOITYCKAFOTCS bI€ YMEHUS
0a3bl JaHHBIX TP MOACITUPOBAHIHI

HeOoJIpLINe

HPOLIECCOB I/I anmapaToB
He() TEXUMHUIECKOTO CHHTE3A; OmuOKH
YMETH COCTaBJIATH
MaAaTEMAaTHYCCKUEC MOACIIN THIIOBBIX
3a/1aq npu MOJIETTMPOBAHUH
HPOLIECCOB I/I anmapaToB

He(pTEXUMUHU, HAXOAUTH CIIOCOOBI
MaTeMaTHYeCKOr0  pEIICHUuS |
MHTEpIpEeTaIN CMBbICTTa
MOTy4CHHBIX MaTeMaTHYECKUX
pe3ynabTaToOB, B TOM 4YHCIE HpPHU
MIPOBEICHUH pabot
CaMOCTOSITEIIEHO I npu
PYKOBOJICTBE TPYNIION paOOTHHKOB
B COCTaBE aBTOPCKOTO KOJUIEKTHBA.




Bnanern
MOJEIUPOBAHUS
TEXHOJIOTUYECKUX
IIPOLIECCOB
HEPTEXUMHUYECKOTO
CUHTE3a;
WCTIOJIb30BAHUS
MH(OPMALMOHHBIX
TEXHOJOTUI
paszpaboTke
MaTeMaTHIECKUX
(bU3UIECKUX
MIPOLIECCOB
000pyI0oBaHUS
HerexumMuu.

METOAaMH

HaBBIKaMH

pu

n

MoaelIen

n

YactryHoe
HaBBbIKAMH

BJIaJICHUEC

Hecucremarnueckoe
HNPUMEHEHUE
HaBBIKOB

B
CUCTEMATHYECKOM
IMPUMCHCHUU
HAaBBIKOB
JIOITYCKAIOTCS
poOebI

Ycnemnoe nu
CHCTEMaTHUUYECKOE
HPUMEHEHNE
HABBIKOB
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8. OcobenHnocTH peaau3anvi JTUCHUIIJIMHBI TJIfl HHBAJUAO0B M JIMI C
OIrpaHMI€HHbIMHA BO3MOKHOCTSAMHU 310POBbA

JUIs OCYILECTBJIEHUS HpPOLELYp TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U IPOMEKYTOUHOU
aTTecTanuyd OOy4aromuxcs Cco3JaHbl (OHIBI OIICHOYHBIX CpPEACTB, aJalTHPOBAHHBIC JUIS
MHBAJIUAOB M JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMHU 37J0POBbSl U IO3BOJIIOLIUE OLCHUTH
JIOCTIDKEHHE HMMHU 3allJIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENbHONW IMPOrpamMMe pe3yiIbTaToB
oOy4eHHsT U YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIHMI, 3asBJICHHBIX B 00pa30BaTEIbHOM
nporpamme. @Popma  OpoBENEHMS ~— TEKyIled  arrectauuud s CTYJEHTOB-HWHBAJINJIOB
YCTaHABIIMBAETCA C Y4YETOM MHJMBUIYAIbHBIX THCUXO(PU3UYECKUX OCOoOeHHOocTel (YCTHO,
MMCbMEHHO Ha Oymare, NMUCBMEHHO Ha KOMIIbIOTepe, B (opme TecTHpoBaHus H T..). llpum
TECTUPOBAHUU Uil CIIA0OBHISALIUX CTYAEHTOB HCHOJB3YIOTCS (DOHIBI OIEHOYHBIX CPEICTB C
YKpYIHEHHBIM mpudrom. Ha sx3aMeH mpuriamaercsi ConpoBOXKIAIOUINI, KOTOPBI oOecrieunBaeT
TEXHUYECKOE  CONPOBOXKIEHHE  CTyAeHTy. Ilpy  HEoOXOAMMOCTH  CTYAEHTY-UHBAIHUIY
IIPEJOCTABIISIETCS JIONOJIHUTENILHOE BpeMs sl MOATOTOBKM OTBETAa Ha 3K3aMeHe (WU 3aueTe).
OOyuaromyecss € OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS U OOydYarolIuMecs WHBAIUIbI
o0OecrieunBarOTCsl MEYAaTHBIMU U 3JIEKTPOHHBIMU 00pa3oBaTeIbHBIMH pecypcaMu (MPOrpaMMbl,
yueOHble TOCOOMSI Al CaMOCTOATEIbHONW paboThl M T.1.) B Qopmax, aJanTHPOBAaHHBIX K
OTPaHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMALIIH:

1) A5 MTHBATIMIOB M JIML C OTPAaHUUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbsI 110 3PEHMIO:

- IJIs cJenbIX: 3aJaHMs Ul BBIINOJHEHUS HAa CEMUHApaXx M IPAaKTHYECKHX 3aHATHIX
oopMIIsIOTCS penbeHO-TOYeUHbIM MIpudTOoM bpaiins wium B BHUIE 3IEKTPOHHOIO JOKYMEHTa,
JOCTYITHOTO C TOMOIIbI0 KOMIIBIOTEPA CO CIELUAIN3MPOBAHHBIM MPOIPAMMHBIM 00€CIIeUeHHEM
IUIsL CJETBIX, JTM00 3a4UTHIBAIOTCS ACCHCTEHTOM; MUCbMEHHBIE 3a/laHMsl BBINOJHAOTCS Ha Oymare
penbedHO-TOUeUHbIM MpudTOM bpaiias winm Ha KOMIBIOTEpE €O  CHELMATU3HMPOBAHHBIM
IIPOrpaMMHBIM 00ecieueHHEM ISl ClIeNbIX JM00 14 HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00yJaroUMCs
IV BBIMOJIHEHUS 3a/aHUsl NP HEOOXOJUMOCTH IIPEJOCTAaBIJIAETCS KOMIUIEKT INHChbMEHHBIX
INPUHAISKHOCTEH M Oymara Juisl MUchbMa pelibe(HO-TOYeUHbIM IpudTOoM bpailiisa, KoMbloTep co
CHELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEYEHUEM JIJIs CIIETIbIX;

- A cJaa00BUASAIMX. 00ECreuuBaeTCs WHAMBUAYaAJIbHOE DPABHOMEPHOE OCBEIICHUE HE
MmeHee 300 sirokc; 00ydaroMMes Ul BHIIOJIHEHUS 3aJJaHUs ITPU HE0OOXOAMMOCTH MPEI0CTaBIISIETCS
YBEJIMUUBAIOIIEEe YCTPOUCTBO; BO3MOXKHO TaKXK€ HCIOJIb30BAaHUE COOCTBEHHBIX YBEIMUYUBAIOIIMX
YCTPOMCTB; 3a/laHMsl U1 BBINOJIHEHUS 3a1aHUI 0(OPMIISIOTCS YBEJIMYEHHBIM HIPU(TOM;

2) U1 MTHBAJIU/IOB U JIUL C OTPAaHUUYEHHBIMHM BO3MOYKHOCTSIMU 3/I0POBbS MO CJIYXY:

- NI TIyXuX M cjJadocjablmammx: oOecrneynBaeTcss Haluyue 3BYKOYCHJIMBArOILEH
anmnaparypsl KOJUIEKTUBHOTO MOJIb30BaHUS, IPU HEOOXOIUMOCTH 00YUaIOIIUMCS TPeI0CTaBIseTCs
3BYKOYCWJIMBAOIIAsl anmnaparypa HWHIUBHIYAIbHOTO IIOJIb30BAHUSA; NPEJOCTABISAIOTCA YCIYrd
CYpJOTIEPEBOIUNKA;

- IS CJENOINJYXHMX JOIyCKAaeTcs IPUCYTCTBHUE aCCHCTEHTA, OKa3bIBAIOLIErO YCIYTH
Tu(IoCypIonepeBOUMKa (IOMUMO TpeOOBaHUM, BBIOJHSAEMBIX COOTBETCTBEHHO JUJIS CIIEMBIX U
TIIyXUX);

3) Ang U C TSOKENBIMH HapyHICHHUSMU pEYM, TIIyXHX, CIa0OCHBIIAIUX JEKIUd |
CEeMMHapBbI, IPOBOIUMBIE B YCTHOI (opme, MPOBOAATCS B MUCbMEHHOH (Gopme;

4) nns WHBANIMIOB M JIMIl C OTPAaHUMYEHHBIMM BO3MOJKHOCTSMH 3J0POBbs, HMEIIIHX
HAPYULICHUS] ONIOPHO-ABUIATEJLHOIO anmnapara:



- I JIAI ¢ HApYHWICHUSAMUA OIIOPHO-ABUIaTCIIbHOTO allliapard, HApYIICHUAMU ABHUTATCIIBHBIX
(GyHKIMH BEpXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MMCHMEHHBIC 3aJ[aHHS
BBIIIOJIHAKOTCA Ha KOMIIBIOTCPEC CO CHCHHUAIM3UPOBAHHBIM IMPOrpaMMHBIM ofOecreueHueM MWIH
HaJIMKTOBBIBAIOTCSl ACCUCTEHTY; BBITIOJIHEHHUE 3aJaHUH (TECTOB, KOHTPOJIBHBIX PabOT), MPOBOJUMBIC
B IMUCEMEHHOU (popme, TPOBOISTCS B YCTHOH (hopMe TyTeM orpoca, 6ecepl ¢ 00ydaronumcs.

9. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecTieyeHHe TUCIUNINHBI

9.1 JIuteparypa

1.KpaBuoB A.B., Vmea H.B., Ky3spmenko E.A., ®énopo A.D. Maremarnueckoe
MOJICTUPOBAHUE XHMHUKO-TEXHOJIOTHYECKHX IporeccoB. JlabopaTopHsiii npaktukym. Yacts 1.-2
u3 ., uctp.- Tomck: U3a-so TITY, 2006.- 136 c.

2.T'aprman T.H., Knymumn J[.B. OCHOBBI KOMIBIOTEPHOTO MOJEIUPOBAHUS  XHUMHUKO-
TEXHOJIOTHYECKUX MPOIEecCOB: YueObHoe mocodue ansa By30B. - M.: UKL «Axagemkauray, 2006. -
416 c.

3.Kadapor B.B., TI'me6oB M.b. Maremarnueckoe MOJETUPOBAaHUE OCHOBHBIX IIPOIIECCOB

XAMUYECKAX Mpou3BoaCTB. M.: Beicmas mkoma, 1991. - 400c.

4.3akreiim, A.JO. BBeaeHue B MOACIMPOBaHNE XUMHUKO-TEXHOJOTHYECKUX TTporieccoB. M.: Xumus.
1982.-288c.

5. Hemunenko, H./[. MonenupoBanve W onTHUMU3alMg B XUMHUYECKOW TexHosioruu. M.: Hayka.
1991. -324 c.

6.MaremaTnueckoe  MOJEIMPOBAHHME  XMMHMKO-TEXHOJOTMYECKMX  cucteM.  Yactb 1.
Mertoaonoruueckne u Teoperndeckue ocHoBBL. Tekct neknuid. / JI.C. T'opnees, E.C. Kagocosa,
B.B. Maxkapos, 10.b. C6oeBa, PXTY um. JI.1. Menneneera. M.1999, 48 c.

7. Marematuueckoe  MOJEIMPOBAHME  XUMHUKO-TEXHOJIOTMUECKHX  cucteM. Yacte 2.
MareMarnueckoe MOJECIMPOBAHUE XUMHMKO-TEXHOJIOTMYECKUX CHCTEM HEIPEPBIBHOIO ACHCTBUSL.
Texcr nexumii. / JI.C. T'opaees, E.C. Kagocoa, B.B. Makapos, 10.b. CoéoeBa, PXTY um. J[.N.
Menneneea. M.1999, 48 c.

8.benpkoB B.II., Illecronanos B.B., Kadapor B.B. Maremaruueckue MOAECIA XUMHUKO-
TEXHOJOTMYECKHUX mporieccoB. Y.2. M. MOCKOBCKUI XUMHUKO-TEXHOJOTHUYECKU UHCTUTYT uM. 1. M.
Menneneea. - 1981,.- 40 c.

9.Harapees C.B. CucteMHBbIi aHAIN3 U MaTeMaTUYE€CKOE MOJICIIUPOBAHKE MPOIECCOB XUMHUUYECKOM
texHonoruu. Ilox pen. B.H. biunnueBa. VIBaHOBCKMII  TIOCYIapCTBEHHBIA  XUMHUKO-
TEXHOJIOTUYECKHI yHUBEpCcUTET. YuebHoe nocodue. — Mpanoso, 2007. - 80 c.

10.I'yanu C.B., SnuykoBckas E.B. MaTtemaruueckoe MonenupoBanue u pacuer Ha DOBM xumuko-
TeXHOJoruyeckux mpoueccoB. [Ipumeprsr u 3amaun. Y.2. YueGHoe mocobue. — Mpkyrck: uzm.
UpI'TY, - 2010. - 216 c.

11. 3akreiim A.FO. BBenenue B MoJenupoBaHHE XUMHUKO-TEXHOJOTHYECKHUX IMPOIECCOB -2-€ H3I.
[Tepepaborannoe u gom. M.: Xumus, 1982. 288 c.

9.2 MeTtoauuecKkue YKazaHusd 10 OCBOCHMIO JTUCHHUIIMHBI «MoaeJupoBaHHE
XMMHUKO-TEXHOJIOIrHYECCKUX MPOLECCOB He(l)TeXI/IMI/II/I» NpUBEACHLI B Hpnnomenne 1.

10. MaTepl/laJILHO-TeXHI/I‘IeCKOE ob0ecrneyeHue ANCIHHUILINHBI

1. Knacc ¢ NEpCOHAIbHBIMU KOMITBIOTECpAMU JIA TPOBCACHUSA TPAKTUUCCKUX pa60T.
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2.IlporpammHoe obecnieueHne u HTepHET-pecypCHhl.

Ipunoxenue 1
MeToauyecKkue yKa3aHHUs 110 OCBOCHUIO AUCHUIIINHBI

«MojeJupoBaHHE XUMHKO-TEXHOJOTHYECKHNX MPoLeccoB HeTeXuMHH»

1. Metoauueckue ykazaHusi A 00y4aroluxcs M0 IMJIAHHUPOBAHMIO U OPraHU3ALUH
BpeMeHH, He00X0AUMOr0 /IS OCBOCHHUS TUCHHUILINHBI.

N3yueHnue pexomeHnayeTcs HadyaTb C O3HAaKOMJEHHMs ¢ paloueld  mporpammon
JTUCHUIUINHBI, €€ CTPYKTYPOM M COAEp)KaHHWEeM pa3aesioB (MOAysei), (QOHIOM OIIEHOYHBIX
CPEICTB, O3HAKOMHUTHCS C Y4E€OHO-METOJMYECKMM M HHQOPMAIMOHHBIM 0OecreyeHHeM
JTUCLUIUINHBIL.

JucuurminHa «MoaeanpoBanme XHMHKO-TEXHOJOTHIECKUX MPOLECCOB
HedTEeXUMHUH» COCTOMT W3 8  CBS3aHHBIX MEXKIY COOOK TeM, O0O0eCIeUMBAIONINX
MOCJIeJIOBATEIILHOE N3YUICHUE MaTepraa.

OO0yuenue o aucruiuiHe «MoaeJupoBaHNe XMMHKO-TEXHOJOTHYECKUX MPOIIECCOB
HeTEeXHUMUM» OCYIIECTBIISETCS B CICTYIOMNX POopMax:

1. AyautopHble 3aHATHS (JIEKIIMH, TPAKTHYCCKIE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTenibHass pabora cryaeHTa (ITOATOTOBKA K JICKIUSAM, HPAKTHYCCKHM
3aHATHSIM, pedeparaM W WHBIM (GopMaM MHUCHBMEHHBIX pa0OT, BBHITIOJHEHHE aHAIHM3a KeHCOB,
WHIUBUAYATbHAS KOHCYJBTAIUS C TIPEIIOIaBaTelieM ).

3. NnrepakTrBHBIE (GOPMBI TPOBEICHHS 3aHATUH (KOJUIOKBHYM, JICKIIHS-IACKYCCHSI,
TPYNIIOBOE pelIeHre Keica u ip. GopMBbI).

VY4eOHbIil MaTepuan CTPYKTYpUpPOBaH M M3ydeHHE AUCLUUIUIMHBI MPOU3BOIUTCS B
TeMaTU4ecKoi mocneaoBareabHOCTH. KakaoMy DOpakTHYeCKOMY/CEMHUHAPCKOMY 3aHATHIO U
CaMOCTOSITEILBHOMY H3y4YEHHIO MaTepuaja MpelaliecTByeT JIeKIUs MO0 JaHHOM TeMe.
OOyuaromuecss C€aMOCTOSATENbHO MPOBOAST TPEABAPUTENIbHYI0 MOATOTOBKY K 3aHATHUIO,
MPUHUMAIOT aKTUBHOE U TBOPUECKOE y4acTHe B 0OCYKJIEHUU TEOPETUUYECKUX BOIIPOCOB, pa3dope
MpOOJIEeMHBIX CUTYallUi U MIOUCKOB MyTel UX peuieHusi. MHorue npobiaemsl, n3ydaeMble B Kypce,
HOCST JMCKYCCHOHHBIN XapakTep, 4TO MpeanojiaraeT WHTEPAKTUBHBIA XapakTep MPOBEIACHUS
3aHATHUI HAa KOHKPETHBIX TPUMEpax.

Onucanue nocinea0BaTeIbHOCTH ISHCTBUI 00y4aromerocs:

[Ipn m3ydyeHun Kypca cieAayeT BHHUMATEIbHO CIIyIIaTh M KOHCIEKTUPOBATh MaTepua,
U3JlaraeéMblii Ha ayJuUTOPHBIX 3aHATHAX. [[ns ero moHMMaHuWs M Ka4eCTBEHHOTO YCBOCHMS
pPEKOMEHIyeTCs CIeAyIoNIas MoCaeI0BaTEIbHOCTh IEHCTBUI:

1. Tlocne oxkoHYaHUSA Y4eOHBIX 3aHATUN Ul 3aKpeIyieHUS MaTepualia MPOCMOTPETh U
00IyMaTh TEKCT JIEKLUHU, MPOCITYIIaHHON CEroAHs, pa3odpaTh paccMOTpeHHble nmpumeps (10 —
15 munyT).

2. Ilpu moAroToBKE K JNEKUIUHU CIETYIOLIEro JHS MOBTOPUTH TEKCT MPEIBIAYIIECH JEKINH,
MOyMaTh O TOM, Kakasi MOKeT ObITh cieayromiast Tema (10 - 15 munyT).

3. B Teuenue Henenu BoIOpaTh Bpemst A paboThl ¢ nuteparypoit B Oubnuoteke (mo 1

qacy).

4. Ilpu MOArOTOBKE K MPAKTHYECKOMY/ CEMUHApCKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE
MOHATHS 10 TEME, U3YyUUTh IPUMEpPHI. Pelras KOHKpETHYI0 CUTYaluIo, - IPEABApPUTEIbHO ITOHSATH,
KaKoM TeopeTHYeCKUi MaTepuall HYy)KHO MCHOJb30BaTh. HaMeTUTh miaH pemieHus, nonpoOoBaTh
Ha €r0 OCHOBE PEHINTH | - 2 MPAKTUYECKUE CUTYALINH.

2. Meroauyeckue ykasaHusi 1mo padore o0y4almMXCsi BO BpeMsi NPOBEACHHSA

JIEKIU.

Jlekuuu fal0T  OOy4aroOIMMCS CHUCTEMAaTU3MPOBAHHBIE 3HAHUSA 10 JIUCLHUIUIMHE,
KOHIICHTPUPYIOT MX BHUMaHHE Ha HauOoJiee CIOKHBIX U BaXHBIX Bompocax. JIeKiuu oObIYHO
U3JIAraloTcsl B TPAJAMIMOHHOM WM B mpoOineMHOM ctuie. st cTyaeHTOB B OOJIBIIMHCTBE
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ciiyyaeB B mpoOieMHOM crtuje. I[IpoOneMHBI CTHIb MO3BOJIIET CTUMYIHMPOBATH AKTHBHYIO
MO3HABATEJIBHYIO JICATENILHOCTh OOYUYAIOIIMXCS M MX HHTEpPEC K AUCHUILIUHE, (POopMUpPOBATH
TBOPYECKOE MBIIICHHE, Npuderartb K MPOTUBOIOCTABICHUSM W CPaBHEHUSM, JeNaTh
00001IeHNs, aKTUBU3UPOBATh BHHMAaHUE OOYUYAIOMIMXCS IyTeM IOCTAaHOBKH MPOOJIEMHBIX
BOIIPOCOB, MOOMIPATH TUCKYCCHIO.

Bo BpeMmsi JIEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCHEKTHPOBAHHE Y4EeOHOTO
MaTepuaia, oopamarh BHUMaHHE Ha (OPMYIUPOBKHA M KAaTETOPUH, PACKPBHIBAIOIINE CYTh TOTO
WJIA UHOTO SIBJICHUS, WJIH MTPOIIECCOB, BHIBOJIBI M IPAKTHYECKHE PEKOMEHIAIINH.

KoHcnekr nekuuu nydine moapas3ieisTh Ha MyHKTBI, COOI0Aas KPacHYI0 CTPOKY. DTOMY
B OoybmIoN cremeHM OyayT CHOcOOCTBOBAaTH BOIMPOCH IUIAHA JICKLIWH, MPEIIOKEHHBIC
npenogaBatensiM.  Cienyer oOpamath BHUMaHWE HA AaKIEHTBI, BBIBOJBI, KOTOPBIC JeJaeT
Mpero/1aBaTellb, OTMeYasi Hanbosiee BaXKHbIE MOMEHTHI B JIGKIIMOHHOM MaTepHaie 3aMEeYaHHSIMU
«BAXHOY», «XOPOIIO 3alOMHUTH» M T.II. MOXHO JenaTh 3TO M C TOMOIIBIO0 Pa3HOIBETHHIX
MapKepoOB WJIH PyYeK, OTICPKUBAsI TEPMHUHBI U OTIPEICIICHHS.

Llenecoobpazno pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHuWd, alOOpeBuatyp H
cuMBOJIOB. OyHaKo mpH JanpHEHmed padoTe ¢ KOHCHEKTOM CHMBOJIBI JIydlie 3aMEHHTh
OOBIYHBIMH CJIOBAMH JIJIsI OBICTPOTO 3PUTENLHOTO BOCTIPUSTHS TEKCTA.

PaboTtas Hajg KOHCIEKTOM JIEKIHMHA, HEOOXOIMMO WCIIOJE30BaTh HE TOJBKO OCHOBHYIO
JTUTEpaTypy, HO U Ty JIUTEPaTypy, KOTOPYIO JOMOJHHUTEIHHO PEKOMEHIOBAT MPEIoIaBaTelb.
HmenHO Takasi cepbe3Hasi, KpOMOTIHBas padoTa ¢ JIEKITMOHHBIM MaTEPUAIIOM MO3BOJUT TITYOOKO
OBJIAZIETh TEOPETHUECKUM MATEPUATIOM.

Temartuka nekmnuii naercs B paboueid mporpaMmme AUCIUTUTHHBIL.

3. MeTtoauyeckue YKa3aHus odyuaromumcest no NMOAr0TOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyecKkux/CeMUHApCKUX 3aHATUSX MPUBETCTBYETCS aKTHMBHOE YYacTUE B
00CY)KJIEHUH KOHKPETHBIX CUTYyallui, CIOCOOHOCTh Ha OCHOBE IOJIYYEHHBIX 3HAHUN HAXOIWUThH
HanOosiee S(PQPEKTUBHBIC PEHICHUS IIOCTABICHHBIX MPOOJEM, yMETh HAXOIUTh IOJIC3HBIN
JOTIOTHUTEIbHBIMAaTEpHall IO TEMAaTUKE CEMUHAPCKUX 3aHSITHIA.

CryneHTy peKOMEeH1yeTCs CIeIyIolIas CXemMa MOArOTOBKU K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakomiieHHE C IUTAHOM  OPAKTHYECKOrO/CEMUHAPCKOrO  3aHATHS, KOTOPBIN
OTpa)kaeT CojepKaHUEeIPEJI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHA;

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JINTEPATYPY.

B mnponecce moAroToBKM K IPAKTHMUECKUM 3aHATHSIM, HEOOXOIUMO OOpaTUTh ocoboe
BHMMAaHHE Ha CaMOCTOSITEJIbHOE HM3YUY€HHE PEKOMEHIOBaHHOHM nuTepaTypbl. [lpu Bceil mosHoTE
KOHCIIEKTUPOBAHUSA JICKIIMM B HEW HEBO3MOXKHO H3JIOKHTh BECh MaTepual H3-3a JIMMHUTA
ayIuTOpHBIX 4acoB. [losTomy camocrosiTenbHas paboTa ¢ yueOHHMKAMU, Y4€OHBIMU TTOCOOUSIMH,
HAy4YHOU, CHpPaBOYHOI JKTEpaTypoil, MaTepuaiaMu MepuoandYeckux wu3naHuii u HWHTepHera
sBisgercs Haubosee 3(p(HEeKTUBHBIM METOJIOM IOJyYEHUS JOIMOJHUTEIbHBIX 3HAHUN, MO3BOJISET
3HAYUTENIBHO aKTUBM3HPOBATh NPOIECC OBIAACHUS HHOpMAIMEH, CrIocoOCTByeT Ooee
ryOOKOMY YCBOGHHIO HM3y4yaeMOro MmaTepuana, (opMHpyeT y CTYACHTOB OTHOUICHHE K
KOHKpeTHOW mpoOineMe. Bce HOBble NOHATHS MO H3ydyaeMoM TemMe HeOOXOAMMO BBIYYHUTh
Hau3yCcTh M BHECTH B TJIOCCApUH, KOTOPBIN IIeeco00pa3HO BECTH C CaMOro Hauaia U3y4deHus
Kypca;

4. OTBETUTH Ha BOIMPOCHI MJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHTHSI,

5. BeImosHUTE ToMalliHee 3aJaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpyaHeHusIX chOPMYIUPOBATH BOMIPOCHI K MPETOaBaTelto.

Pesynprar Takoir pabOTHl JTODKEH MPOSIBUTHCS B CHOCOOHOCTH CTYJIEHTa CBOOOJHO
OTBETUTH HA TEOPETUYECKUE BOMPOCHI MPAKTUKYMa, BBICTYNIATh U Y4aCTBOBATh B KOJIJIEKTUBHOM
O0OCY)KJICHHH BOMPOCOB HM3y4aeMOW TEMBbI, MPABUIBHO BBHITIONHATh MPAKTHYECKHUE 3alaHus |
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HHBIC 3alaHH, KOTOPLIC JAlOTCA B (I)OHILG OLCHOYHBIX CPCACTB AUCLUIIIINHBI.

4. Meroanueckne yKa3aHusi OOy4alOIIMMC 10 OPraHW3alMU CAMOCTOATEJbHOMH
padoThI.
Lenp opranuzanum camocCTOSITENbHOM paboThl mo aucuunianHe «MojaeanpoBaHue

XMMMKO-TEXHOJOIMYECKUX NMPOIECCOB HeDTEXMMUM .

- 9TO yriayOJieHHe W pacIIupeHue 3HaHWH B OOJACTH OCBOEHHS Kypca MpPOEKTHPOBAHHS
OPEanpusaTHiA  HEePTEXMMHYECKOTO CHHTE3a; (opMUpOBaHME HaBbIKa M HHTEpeca K
CaMOCTOSITEIILHOW MTO3HABATEIBHOM eI TETHHOCTH.

CamocrosiTensHas paboTa OOYYArONIUXCS SBISIETCS BAKHEHIIMM BHJIOM OCBOCHUS
COJIepKaHUS JUCIUIUIMHBI, MOJTOTOBKM K MPAaKTUYECKUM 3aHATHSM M K KOHTPOJBHOW paboTe.
Cioma ’Xe OTHOCATCS M CaMOCTOSITENIbHOE YIIyOJIeHHOE W3y4eHHEe TEeM JUCIUILINHBI.
CamocTtosarenbHas paboTa MpeacTaBiIseT cOoOOM MOCTOSIHHO JEMCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTeNIbHOTO MPOIlecca U HOCUT MCCIEA0BATENbCKUI XapaKkTep, YTO MOCIYXUT B OyIayliemM
OCHOBaHHMEM /ISl HAINMCAHWS BBITYCKHON KBAMM(UKAIIMOHHOW pabOThl, MPAKTUIECKOTO
MPUMEHEHHSI TOTYIEHHBIX 3HAHH.

Opranuzanys caMOCTOATEIbHON paboThl 00YydYaIOIIMXCSI OPUEHTHPYETCS Ha aKTHUBHBIE
METOJIbl OBJIAZICHUSI 3HAHUSMH, PAa3BUTHE TBOPUECKMX CIIOCOOHOCTEH, MEepexo/ OT MOTOYHOTO K
WMHIUBUAYAIU3UPOBAHHOMY 00YUYEHHIO, C YU€TOM MOTPEOHOCTEN U BO3MOKHOCTEN JTMYHOCTH.

[IpaBunbpHast opraHW3amys CaMOCTOSITEIBHBIX yIeOHBIX 3aHSATHHA, WX CHCTEMATUYHOCTD,
1esIecoo0pa3Hoe TUIAHUPOBaHUE PaboYero BPEMEHH MO3BOJISIET CTY/ACHTaM pa3BUBATh YMEHHS U
HaBbIKM B YCBOGHHM M CHCTEMAaTHU3alUU NpUOOpeTaeMbIX 3HaHUM, oOecnednBaTh BBICOKUI
YPOBEHb  YCIIEBAEMOCTH B  MEpHOA  OOYy4eHHUs, TOJIY4YUTh  HABBIKM  IOBBILICHUS
poheCcCHOHANTBHOTO YPOBHSI.

IloaroTtoBka K NpakTHUYECKOMY 3aHATUIO BKIIIOYAET, KPOME IMPOPAOOTKH KOHCIIEKTa U
IIPE3EHTAIMH JIEKIIUHU, TIOUCK JUTEPATYPHI (10 PEKOMEHAOBAHHBIM CIIUCKaM U CAMOCTOSITEIIBHO),
MOJArOTOBKY 3arOoTOBOK JJISi BBICTYIUICHMH IO BOIPOCAM, BBIHOCHUMBIM Ul OOCYXAEHHUS IO
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYAaTh LUTAThl, (DaKkThl, CONOCTaBIECHUE
pasUYHbIX MO3ULMH, coOCcTBEeHHble MbIciU. Ecim mpoGrnema 3amHTepecoBana oOyuaromierocs,
OH MOJKET MOJrOTOBUTH pedepar U BBICTYIHUTh C HUM Ha NPaKTUYECKOM 3aHsTuu. [IpakTuueckoe
3aHATHE - 9TO, IpPEXKIEe BCEro, AMUCKycCUs, OOCYKJICHME KOHKPETHOHW CHUTyallud, TO €CTb
IpEearnojaracT yMeHHe BHUMATEIbHO CIyIIaTh WIEHOB MAJOM IpylIbl U MOJEpaTopa, a Takxke
CTapaTbCsl BBICKA3aTh CBOE MHEHUE, BHICKA3bIBaTh COOCTBEHHBIC UAEU U NPEUIOKEHUS, YTOUHATh
Y 33/1aBaTh BOIIPOCHI KOJUIETaM 10 00CYXAECHUIO.

IIpy noAroToBKe K KOHTPOJBHOH paboTe oOydaromuiics JOJDKEH  IMOBTOPSATH
IPOIIEHHBI MaTepuan B CTPOIOM COOTBETCTBUU € Y4€OHOU MPOTrpaMMOi, UCHOJIb3ys KOHCIIEKT
JeKIMH M JIMTepaTypy, PEKOMEHJIOBaHHYIO IpenojaBaTeneM. lIpm HEOOXOIUMOCTH MOXKHO
00paTUTHCS 32 KOHCYJIbTAllMed U METOIMYECKOH MOMOIIBIO K ITPEIo1aBaTelIto.

CamocrosTenbHas paboTa pealnu3yercs:

— HEMOCPEJICTBEHHO B IPOLIECCE AayIUTOPHBIX 3aHATHH - Ha JIEKUUAX, MPAKTUYECKUX
3aHATUAX;

— B KOHTaKTe C IpernojaBaTelieM BHE PAMOK paclMCaHUs - Ha KOHCYJIbTALUAX II0
y4eOHBIM BOIIPOCAM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPU JMKBUAALMM 3aJ0JKEHHOCTEH, MpH
BBITIOJTHEHUH MHMBUYaIbHBIX 3a1aHUN U T.]I.

— B Oubnmnoteke, 1oMa, Ha Kadeape NpU BBHINOJHEHHUH OOydyarolMMcs Y4YeOHBIX U
MPAKTUYECKUX 3a/1a4.

Buner CPC
1. Pedepar
2. Jloxnan
3. Ilpezenranuu

19



4. TloaroToBKa K MPaKTUYCCKUM 3aHSITHSIM.
5. VYyactue B MEpONPHUATHAX: KOJUIOKBHYMaX, CEMUHApaX, KOHPEPCHIIUSAX,
OOCYXXICHUSX U T. II.
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