MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHMS POCCUMCKOU ®EJIEPALIN
(benepanbHOE rOCYIapCTBEHHOE OFOKETHOE 00Pa30BATEIHLHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs
«TOonpATTUHCKUMI IOCYIapCTBEHHBIN YHUBEPCUTET»

51.0.27.04 LOKYMEHT NOAMMCAH

(unoexc oucyuniunwl) ONEKTPOHHOW NOAMUCHIO

Ceptucbukat: 70C1C100A7B13B974D5894495CA21A0C
Bnapeneu: Cokos Ceprett AnekcaHaposuy
[OeiictButenex: ¢ 08.07.2024 go 19.06.2039

PABOYASA ITPOI'PAMMA JTUCHUIIJINHDBI

O01mas xuMnuecKkas Texuojorus 4

(HaumeHoBaHUe OUCYUNTIUHDBL)

10 HAITPABJICHUIO ITOATOTOBKH
18.03.01 XuMuueckass TEXHOJIOI U

HaIpaBJIEeHHOCTH (ITPO(HIIB)
MaruHbI ¥ anmapaTbl XUMAYECKUX ITPOU3BOJICTB

®opma 00yueHus: OUHas
I'on mabopa: 2025
O6mas TpynoemkocTts: 4 3E

Pacnpe)leﬂeﬂue YacCoB JUCHHUIIMHBI 110 CEMECTpaM

Cemectp 8

dopma KOHTPOJIA | DK3aMEH Hroro
Buj 3ansarnii
Jlexktuun 24 24
JIaGopaTopHbie 24 24
I[MpakTrueckme 12 12
PykoBozcTBO: KypcoBbI€ PaOOTHI 1 1
(mpoexTsr) / PT'P
[TpoMexxyTodHast aTTeCTaIHs 0,35 0,35
KonTaktHas padota 61,35 61,35
CamocrosrenbHas pabora 47 47
Kontpons 35,65 35,65
Hroro 144 144




Pabouyro mporpamMmmy coctaBui(u):

JoueHt, kanauaaT XumMudeckux Hayk bosorun A.B.

(Oondicrocms, yuenoe 3eanue, cmenens, Pamums U.0.)

(Oondrcrocms, yuenoe 36anue, cmenenv, Pamumus U.0.)

PenenzupoBanue paboueit mporpaMMbl AUCIUILIUHBL

Vv OtcyTcTBYyeT

Penienzent

(domdicHocmo, yuenoe 38anue, cmenenv, @amunus 1.0.)

Pabouas nporpamMma nucuminHbl cocraBiena Ha ocHoBannu ®I'OC BO u yuebHoOTrO 1mana
HamnpapieHus noarotToBku 18.03.01 Xumuyeckas TEXHOJIOTUS

Cpok neiicTBusi padoueil mporpamMMsbl JMCHUIJIMHBI 10 «31» aBrycra 2029 r.

YTBEPXJIEHO

Ha 3acenanuu xadenps
«XHUMHYECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mpotokomn 3acenanus Ne 2 ot «23» centsops 2024 r.)



1. esab ocBOEHMSI TUCITUIIMHBI

Llenp ocBoeHUS AMCLUMILIMHBI — U3YYEHHE TEOPETHUYECKMX 3aKOHOMEPHOCTEM OCHOBHBIX
IPOIIECCOB XUMHUYECKOH TEXHOJIOIMH, 3HAKOMCTBO C TEOpPHUEH XMMHUYECKHX PEaKTOPOB M OOIIMMHU
NPUHIUIIAMHA Pa3pabOTKH XMMHKO-TEXHOJIOTHUECKUX MPOIIECCOB HA OCHOBE CUCTEMHOTO MOIX0/1a.

2. Mecto aucuumiannsl B cTpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTHKU, HA OCBOCHMM KOTOPBIX Oaszupyercss [aHHAas TUCLMILIMHA!
«IIpob6yembl ycToiiunBOro pazButus», «O0uias u Heoprannyeckass Xumus», «Oprannyeckas
XUMHS», KAHATUTHYECKAS] XUMHS U (PU3NKO-XUMHUYECKHE MEeTOAbl AHATH32).

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHHUE JaHHOM TUCIUIUIMHBI HEOOXOIUMO Kak
npeamectByromee: «KostouaHas xumus», «XuMus U (PU3MKA BbICOKOMOJIEKYJISIPHBIX
coequHeHHI», «XUMHA M TeXHOJOIUsl HeOpraHu4yeckux BellecTB», «TexHosorus
NMPOU3BO/JCTBA KANMPOJAKTAMA M NMOJHAMHAA», «TeXHOJIOrusl MPOU3BOICTBA CHHTETHYECKOT 0

Kay4dyKa».
3. Ilmanupyemble pe3y/abTaThl 00yUeHUst
dDopmupyeMbie U HNupukaropsl
KOHTPOJIUpYyeMble AOCTUKEHUS IInanupyemsble pe3yabTaThl
KOMIIeTeH MM KOMIIeTeHIUH o0y4eHust
(Koa 1 HAUMEHOBAHUE) (K0 1 HAUMEHOBAHHE)

OIIK-3 — Cniocoben OIIK-3.1 Ucmions3oBanue 3HaTb: OCHOBHBIC BUBI POCCUHCKUX U
OCYILIECTBIISATh HOPMAaTUBHO- TEXHUYECKON | MEXIYHapOAHBIX HOPMATUBHBIX
po(ecCHOHATBHYIO JIOKYMEHTalUH 110 JTIOKYMEHTOB B 00J1aCTH
ACATCIIBHOCTD € YUCTOM CTaHJapTHU3aluu U CTaHJapTHU3alluH, OCHOBHBIC IPHUHIIUIIBI
3aKOHOJATCIIbCTBA cepTU(UKAIMH, B TOM YHUCIIE | CTaHJapTH3aLluU U CepTU(UKAIINH,
Poccuiickoi @enepaliv, B | g 0GmacTi SKOHOMUKH U OCHOBHBIE IIPUHIUIIBI YIIPABICHUS
TOM YHCIIe B 001aCTH HKOJIOTMHU IIPH pELICHUN Ka4eCTBOM MPOAYKIIUH.
9KOHOMHKH H 5KOJIOTHH. NPaKTUYECKHX 3a/1a YMmerb: OCylIeCTBIATh TOUCK

HOPMAaTHUBHO-TEXHUYECKOU
JIOKYMEHTALUU ISl PeIEHUS
IIPAKTUYECKUX 3a1a4.

Baagers: HaBbikamu pa3paboTku
HOPMAaTUBHO-TEXHUYECKOU
JIOKyMEHTAaIlUX B 00JIaCTH
CTaHJapTU3AIIH, CEPTUPHUKALIMU U
YIPABJIECHUSI KAYECTBOM.

OIIK-3.2 [Ipumenenwue 3HaTh: MeToapl MOIETUPOBAHUS U
METOJIOB OLIEHKU OILICHKHU BO3/CMCTBUS HA OKPYKAIOIIYIO
BO3IEHCTBUA Cpelly MaTepualioB U MPOIIECCOB,
OMOTEXHOJIOTHYECKUX U MCIOJIb3YEMBIX MPU CO3AAHUH U
XUMHYECKHUX MPOU3BOJICTB, nepepadoTKe HEOPTraHNIECKUX
MaTepuasoB Ha BEIIECTB, MAaTEPHATIOB U U3/ICTTHIT
OKPYXAIOIIYIO CPELy; ANEKTPOHUKN ¥ HAHONJIEKTPOHHKH,
MaTepuajoB U MPOTYKTOB ANEKTPOXHUMHUH, TYTOTIIABKUX
MIPOM3BOJICTBA HA HEMETAJUINYECKUX U CUINKATHBIX
HKOCHCTEMBI U 3/I0POBbE MaTtepuanoB; OCHOBBI SKOJIOTUYECKOTO

YCJIOBCKA IIpaBa, 0e30IMacHOCTH U IMPpHUPOJHO-




sKOJIOrHYecKre (aKTOPbI, BIUSIONINE
Ha 3JI0POBbE YEIOBEKA.

¥Ymetsb: Vcnonb30BaTh HOPMATUBHO-
MIPABOBBIC AKTHI TIPU paboTe ¢
JKOJIOTMYECKOHN TOKYMEHTALIUEH,
METO/IbI 3aIUTHI OKPY>KAIOIIEH Cpeibl B
podeccroHaIbHOM IeATeIbHOCTH;
Br10upaTh TEXHOJIOTUYECKUE PEIICHHS
1 MaTepHaibl, 00ECIIeYNBAOIINE
MUHUMAJIBHOE HETATUBHOE
BO3/ICHICTBUE HAa YKOCUCTEMBI U
3I0POBBE YETIOBEKA MPH MOJTYUECHUHN U
nepepaboTKe MaTepUajIoB U
MIPOLIECCOB, UCIIOJIb3YEMBIX TIPH
CO3/IaHUU U TIepepadoTKe
HEOPTaHWYECKUX BEIICCTB,
MAaTEPUAIOB U U3JIEIIUI SJIEKTPOHUKH U
HaHORJICKTPOHUKH, SJIEKTPOXHMHUH,
TYTOIUTABKUX HEMETAITNICCKUX U
CHWJIMKATHBIX MaTEPHAJIOB.

Baanerb: bazoBbiMU 3HaHUAMU
pa3zienoB 3KOJIIOIMH, METOJaMU
ONpeIeNICHUs Pa3IUYHbIX TPUPOIHBIX,
AHTPOIIOI€HHBIX YKOJIOTHYECKUX
(bakTOpOB U METOAAMH aHAIH3a
BJIMSTHUS PA3ITUYHBIX (GaKTOPOB HA
JKU3HEACIATEIbHOCTh HACETIEHUS U
Ka4yeCTBO OKPYKAIOIIEH Cpebl;
HaBbixkamu cOopa u aHanuza
uH(pOpMaliU 10 BEIOOPY MaTepualoB
JUISL U3JIETUHN Pa3IIMYHOIO
(YHKIIMOHAJILHOTO Ha3HAYEHUS C
Y4ETOM JKCILTyaTallHOHHBIX
TpeOOBaHUI U OXpaHbl OKPYXKaroIIen
Cpenbl.

OIIK-4 Cnocoben
o0ecrieuynBaTh MIPOBEACHNE
TEXHOJIOTUYECKOT0
Ipoliecca, NCIO0Ib30BATh
TEXHUYECKHE CPEICTBA /IS
KOHTPOJISl TApaMETPOB
TEXHOJIOTUYECKOT0
npoliecca, CBOMCTB ChIPbS U
TOTOBOW MPOTYKLIUH,
OCYIIECTBIIATh U3MEHEHNE
napameTpoB
TEXHOJIOTUYECKOT0
npoliecca Npu U3MEHEHU U
CBOICTB CBIPbS.

OIIK-4.1 OcymectBisier
KOHTPOJIb I1apaMeTPOB
TEXHOJIOTMYECKOT 0
IIpoLecca, CBOMCTB ChIPbS U
TOTOBOM MPOJYKIUH, &
TaK>K€ KOHTPOJIb U3MEHEHHUS
IapaMeTpoB
TEXHOJIOTMYECKOI 0
Iporecca pyu N3MEHEHUN
CBOMCTB CBIPbS.

3narse: [Iponiecchl xumuueckon
TEXHOJIOTUH, aIllaparbl ¥ METOABbI UX
pacuéra, OCHOBHBIE TIOHSTHUSA
YIPABJIEHUS TEXHOJIOTUYECKUMU
IIPOLIECCAMH, METO/IBI ONITUMHU3ALIAH
XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB,
METOJI0JIOTHIO UCCIIEI0BAHNUS
B3aMMOJEHCTBHA IIPOLIECCOB
XUMHUYECKUX NIPEBPALICHUIN U SIBJICHUI
IIepeHoca.

Ymers: KoHTpompoBaTs mapameTpbl
TEXHOJIOTUYECKOTO MPOLIECCA, CBONCTB
CBIPbsI ¥ TOTOBOM MTPOAYKLINH.

Baaaers. HaBrikaMu UCIIOJIB30BaHUS
TEXHUYECKUX CPENICTB KOHTPOJIS 32
rnapameTpamMmu TEXHOJIOTUYECKOTO
npoliecca, a TAkyKe HaBbIKaMU




OCYIIIECTBIICHUS H3MECHECHUI
apaMeTPOB TEXHOJIOTHIECKOTO
mporiecca M SKCIUTyaTaluu
TEXHOJIOTUYECKUX anmnapaToB Mpu
OTKJIOHEHUSIX OT YCTAaHOBJICHHBIX HOPM
¢ coOroIeHreM TpeOOBaHUI
0€30IaCHOCTH.

OIIK-4.2 Crioco6HOCTB
UCITIOJIh30BAaTh B
npodecCHOHATIBHOM
JESITeIIbHOCTH OCHOBBI
NPOCKTUPOBAHUS
000pyAOBaHUS IS
HAJISKHOU peat3aiun
TEXHOJIOTUIECKHUX
MPOIIECCOB, & TAKXKE
pa3pabarbIBaTh
TEXHUUYECKYIO
JIOKYMEHTAITHIO.

3narb: Haznauenue, ycTpoicTBO U
MIPUMEHEHHE TUIIOBBIX 3JIEMEHTOB
TEXHOJIOTUYECKOTO 000PYAOBAHUS;
OCHOBHBIE 3TaIbl IPOCKTHPOBAHUS
HAJIKHOTO 000PYIOBaHUS U
npaBuiia oQpopmIICHUS
KOHCTPYKTOPCKOM TJOKYMEHTALIUH.

Ywmers: [IpoekTupoBars B
COOTBETCTBUH C TEXHUICCKUM
3aJjaHueM THIIOBOE 00OPYIOBaHKE, B
TOM YHCJIC YUTATh YCPTEKH,
M3TOTOBIISITH SCKU3BI U APYTYIO
TEXHUYECKYIO JOKYMEHTAIUIO;
Bribupath 1o kaTanoram cTaHAapTHBIE
(YHKIIMOHATLHBIC Y3JTbI 1 MEXaHU3MBI
JUTSE KOMIUICKTAIlA MAITHHHBIX
arperaTos, a TaK)Xe MPOBOIUTH
PacUyEeTHYIO OLIEHKY
paboTOCIOCOOHOCTH U OE30MTACHOCTH
ATHUX YCTPOWUCTB B MPUMEHEHUU K
3aJJaHHBIM TTPOU3BOJICTBEHHBIM
ycnoBusiM; OhopMITSITh TpadUuecKyo U
TEKCTOBYIO JIOKYMEHTAITHIO HA
TEXHUYECKHE CPEACTBA B COOTBETCTBHUHU
C JICHCTBYIOIIMMHU CTaHIApTaMH.

Baagers: HaBbikaMy pOEKTUPOBAHUS
IPOCTEHIINX anmnapaToB U
TEXHOJIOTUYECKOTO 000PYAOBaHMUSL.

OIIK-4.3 CrtocoOHOCTB
OCYILIECTBIISATh
METPOJIOTHYECKOE
CONPOBOXKIECHUE
TEXHUYECKHUX CPEICTB IS
KOHTPOJIS MapaMeTPOB
TEXHOJIOTHYECKOTO
npoliecca, CBOMCTB ChIpbS U
TOTOBOM MPOIYKIUH,
KOHTPOJIUPOBATh
COOTBETCTBUE CHIPbSI U
TOTOBOM MPOTyKIINU
TpeOOBaHUSIM HOPMATUBHO-
TEXHUYSCKOHN
JIOKYMEHTALIUU.

3HaTh: OTEUECTBEHHYIO U
3apyOe’KHYI0 HOPMaTHBHYIO
JIOKYMEHTALUIO TI0O METPOJIOTHH,
CTaHJAPTU3ALMH U CEPTUPUKALIMH.

Ymers: AHaNU3UPOBATH XapakTep U
COCTOSIHME MPOU3BOJICTBA U IPUHUMATh
peleHre 0 BO3MOKHOCTH
HCIIOJIb30BaHUsI KOHKPETHBIX CPEICTB
W3MEPEHUS 111 KOHTPOJISI
TEXHOJIOTMYECKOr0 Iporecca
XUMHUYECKUX TTPOU3BOJICTB; BrIOMpaTh
METOAUKH aHAJIU3a U IPOBEIAECHUS
M3MEPEHUN B HOPMATUBHOMN
JIOKYMEHTAalUH HA IPOAYKTHIL,
MOJYNIPOAYKTBI U OTXO/IbI
MIPOU3BO/ICTBA.




Buaagers: HaBrikamu
CaMOCTOSITEIIBHOTO TIPOBEICHUS
I/I3MepeHI/I$I W aHaJIn3a HOJIy‘-ICHHLIX
PE3yJIbTATOB C TOUKH 3PEHUS UX
HpaBI/IJILHOCTI/I nu BOCHpOI/ISBO,Z[I/IMOCTI/I,
C UCIIOIB30BaHUEM METOIOB
MaTeMaTUYECKON CTATUCTUKH.




4. CTpyKTYypa M cojiep:KaHue TUCHHILIMHBI «O01asi XuMu4ecKast TeXHOJIOrus 4».

DopMbI TEKYIIIETO
Bun HaunMeHoBaHHE TeM 3aHATHIA Oo0nem, KOHTPOJI
Mopnyas (pa3zaen) . . Cemectp bamael | UnTepakTuB, 4. (HauMeHOBaHHe
yueOHoii padoThbI (y4eOHOM padboThI) 4.
OLICHOYHOI'0
cpeacTBa)
Monayas 1. Jlex 1 [Tonsitne cuHepreTuku. SABneHus 8 2 - - -
«SBaeHnsa CcaMOOpraHu3aluy B (PU3UKE U XUMUH.
CaMOOpPraHu3aIUH 3HauCHUE CHHEPTCTUKH IS
H UX POJIb B XAMHAYECKONH TEXHOJIOTHU.
PalMOHAILHOH Jlex 2 [Tpumepst 06pazoBaHus 8 2 - - -
OpraHusanuu JIMCCHUIIATUBHBIX CTPYKTYP. Ternosas
nponeccos KOHBEKIIUs KaK IPOTOTHUII SIBJICHUI
XHMHCCKOH caMoopraHu3anuu B pusuke. Mozgens
TEXHOJIOTHID). XUIIHAK-)KEPTBA B SKOJIOTHICCKHIX
CUCTEeMaXx).
Jlex 3 Konnentpanuonnsie konebanus B 8 2 - - -

XUMHUYECKHUX CUCTEMAX.
XapaKkTepUCTUKU KOJIeOaTeNbHBIX
cucreM. Knaccuduxanus konedanuit.
KonebarenbHble XUMUYECKHE PEAKIIUN
bpes-JIubascku, bpurrca-Paymepa
benoycosa-KaboTunckoro.
IIpoTOoYHBI peakTop ¢
nepeMenmnBanueM. Peakium Ha
TBEP/ABIX KaTalu3aTopax. Bropou
3aKOH TEPMOJNHAMMKY B
cuHepretuke. O0O1IME CBEECHUS O
JUHAMHUYECKHX cucTeMax. Mx
KJaccuukanusi.,




DopMbI TEKYIIIETO

. KOHTPOJIS
Bun HaunMeHoBaHHE TeM 3aHATHIA Oo0nem,
Moayas (pa3geur) . . Cemectp bamibl | UaTepakTuB, 4. (HauMeHOBaHUe
y4eOHoi1 padoTbl (yueOHoIi padoThI) u,
OIIECHOYHOT0
cpeacTBa)
Ip 1 [Iposenenue peakuuu benoycosa- 8 2 - - -
Kaborunckoro. Teoperuueckoe
M3yueHHE MEXaHU3Ma KoJie0aTeIbHOM
[PEAKIINH JIMIMOHHON KHUCIIOTHI C
OpoOMaTOM Kajusl.
Jla6 1 DKCHepUMEHTAIbHOE U3yUEHUE 8 4 - - -
peaxuuu bpurrca-Paymepa («HMonHbie
qachel»).
IIp 2 Pacuér suTponuu. Pemenue 3anay u3 8 2 - - -
paznenoB «BTopoe Havano
TEpMOJIMHAMUKNY, «JInHeliHas
HEpPaBHOBECHAs TEPMOJIMHAMUKAY.
Moayab 2. Jlex 4 Tepmoannamuueckas QyHKIUS 8 2 - - -
«HepaBHoBecHast JIsanyHOBa BOanu OT COCTOSIHUS
TEPMOIMHAMMKA TEPMOJUHAMHUYECKOTO PaBHOBECHS.
HeoOpaTHMBIX Jlex 5 MeTto TepMOAMHAMUYECKOI 8 2 - - -
I B — HOB
pouecco oBo¢ ¢bysnkun JlsmyHosa s
HaIlpaBJ/ICcHHE B
BBISIBJICHUSI XUMHUYECKHUX
peleHnu npoodiaem
UMM | OCITUJUIATOPOB B TIPOTOYHBIX
XUMHYEeCKOH PCaKkTopax.
TEXHOJIOTHH. Jlek 6 Mertoa TepMOAMHAMUYECKOM 8 2 - - -

byukun JlsmyHosa s
OIIpElIEIICHUs pa3Mepa PeaKkTopa ¢
LEJIBIO MOJJIEPKAHUS YCTOWUNBOTO
pexuma.




Monyas (pa3nea)

Bun
y4eOHoi1 padoTbl

HaunmeHnoBanue TeM 3aHATHIA
(yueOHoIi padoThI)

Cemectp

Oo0beMm,

Banabl

HNHurepakTus, 4.

DopMbI TEKYIIIETO
KOHTPOJIS
(HamMeHoOBaHMe
OIIECHOYHOT0
cpeacTBa)

Jex 7

Metoa TepMOAMHAMUYECKOM
bynkun JlsmyHosa s
WCCJIEI0BAHNS YCTOMYMBOCTH
TUAPOANHAMUYECKUX PEKUMOB B
arrapare CO B3BEIIEHHBIM CJIOEM.

Jlek 8

OcuWIISTOPHI IPU KPUCTAIUTU3ALUH
MaJIOPaCTBOPHUMBIX BEIIECTB U B
PEaKTOpax ¢ PerUKIaMH.
CoBpeMeHHOE COCTOsTHHE MTPOOIEMbI
KoJ1e0aTeNIbHBIX peakuil B XUMUU U
XUMUYECKOH TEXHOJIOTHH.

HccenenoBanue pemieHnid ypaBHEHUN
Ha YCTOMYMBOCTH C TOMOIIIBIO
¢yukuun Jlsnynosa. MccnenoBanue
0c00011 TOUKH CHCTEM HIIH
YPaBHEHHUH.

JIa0 3

(OCHOBHBIE THUIILI HETUHEUHOTO
MOBEIEHUA KaTAIUTUIYECKUX CUCTEM
Ha npuMepe peakiuu benoycosa-
PKaboTtuHCKOTrO.

IIp 4

[locTpoenue (ha30BbIX TOPTPETOB
ITMHEHHBIX CUCTEM, 00JIa1af0OIINX
HETIOIBUKHBIMA TOYKaMH. Y 3€lT
(YCTOMYMBEII, HEYCTOWYHBBIN), CEIIO,
LEHTp, (okyc (YCTOWUYHBBIH,

HEyCTONYMBBIN).




DopMbI TEKYIIIETO

Bun HaumeHoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIH
Moayas (pa3geur) . . Cemectp bamibl | UaTepakTuB, 4. (HauMeHOBaHUe
y4eOHoi1 padoTbl (yueOHoIi padoThI) u,
OLICHOYHOI'0
cpeacTBa)
JIab 4 M3ydyeHne MaTeMaTH4eCKON MOJEITN 8 4 - - -
bpurrca-Payiiepa, 3aBucumocT
xapakTepa KoJieOaHUi B MOJIETU OT
CKOPOCTH peakLiy B MOJIEIH
byacconana.
Monayas 3. Jlex 9 KavecTBeHHbIE TMHEWHBIC MOJICITH. 8 2 - - -
«BBenenue B KauecTBennsle nccnenoBaHus
Ka4eCTBEHHYI0 JUHEHHBIX CUCTEM
TCOPUIO U TCOPUIO Qg depeHIraIbHbIX ypaBHEHUH.
Ondypranuii dazoBeie nopTpeThl. Knaccuduxanus
AMHAMHUYECKHX HEIOJABUKHBIX TOYEK Ha MPSIMOM.
CHUCTEM Knaccudukanus HenoIBUKHBIX TOYEK
NPUMEHHUTEJbHO K Ha IIOCKOCTH.
XuMun - Jlex 10 KauectBenHas Teopus 8 2 - - -
XUMHMECKOHn HEJIMHEMHBIX CUCTEM Ha
TEXHOTOTHI. wiockocTH. [IpenensHble
LUKJIbl B HEJTMHEWHBIX
cucremax. bugypkamuu B
HEJIMHEHHBIX CUCTEMAX.
Jlex 11 JleTepMUHUPOBAaHHBIN Xaoc B 8 2 - - -

XUMHUYECKHX cucTemax. [Ipumepsl
Xa0TUYECKOTO MOBEACHHUS B
XUMHUECKUX cucTteMax. [lepexon k
xaocy B Mozenu Pecciiepa. CtpaHHble
aTTpakTopbl. CTpaHHBIN aTTPaKkTOp
cucremsbl Jlopenna. Konebanus B
pEXHMME CTPAHHOTO aTTPaKTopa B
peaxKTope C peLUKIIOM B IIpoLiecce

nosrydeHus: (ochopHOM KHCIOTHI




Monyas (pa3nea)

Bun
y4eOHoi1 padoTbl

HaunmeHnoBanue TeM 3aHATHIA
(yueOHoIi padoThI)

Cemectp

Oo0beMm,

Banabl

HNHurepakTus, 4.

DopMbI TEKYIIIETO
KOHTPOJIS
(HamMeHoOBaHMe
OIIECHOYHOT0
cpeacTBa)

MOKpbIM criocoOoM. TTokazarenn
JlsamyHoBa u ux onpeaeneHue. JTarbl
uccae10BaHus QU3UKO-XUMHYECKUX
npoueccos. [Tokazarenu JIsnyHoBa,
MIPOU3BOJICTBO SHTPOIUH, H3OBITOYHOE
MIPOU3BOJICTBO SHTPOIIUU IIPU CHHTE3E
dbocdura HaTpusl.

Jlex 12

bazoBbie MaTemMaTH4YECKHE MOJICIIH,
CIOCOOHBIE MPUBOAUTH CUCTEMBI K
caMOOpra"u3anuu: Moaensb JIoTku-
Bonbreppa; konebaHus B cuctemMax
(bepMEHTAaTUBHBIX PEAKIIHIL C
00paTHO CBA3BIO; AaBTOKOJICOAHUS B
(bepMEHTATUBHBIX PEAKIIHIX C
CyOCTpaTHBIM U MPOIYKTUBHBIM
YTHETEHUSIMU; KOJIeOaHus B
pEaKTOpax HENPEPHIBHOTO ACHCTBUS;
Mozenu «bproccensiTop» u
«OperoHarop»; MpOCTpaHCTBEHHAS
caMoOpraHu3alus B mpoleccax
pagvKaIbHOM MOJTUMEpHU3alliH.

IIp 5

Pemenue 3amayd, Moaenupyromumx
MPOLIECCHl B XUMUU U XUMUYECKOM
TCXHOJIOTHUHN.

JIa6 5

N3zyuenne 6udypkanuii Ha OCHOBE
JUHAMUYECKUX MOJIeNIeH XUMUIECKUX
PEaKTOPOB HETPEPHIBHOTO
MOJTYTIEPUOJUYECKOTO IEHCTBUSI.




DopMbI TEKYIIIETO

Bun HaunMeHoBaHHE TeM 3aHATHIA Oo0nem, KOHTPOJIS
Moayas (pa3geur) . . Cemectp bamibl | UaTepakTuB, 4. (HauMeHOBaHUe
y4eOHoi1 padoTbl (yueOHoIi padoThI) u,
OLICHOYHOI'0
cpeacTBa)
IIp 6 Pemenue nuddepeHnmanbHbIX 8 2 - - -
YpaBHEHH, OMUCHIBAIOLINX
HEJIMHEHHBIE CUCTEMBI.
JIa6 6 KommbrorepHoe MOIeTMpOBaHKE 8 4 - - -
peaxkTopa J1j1sl IPOBEACHUS
reTeporeHHO-KaTaIuTHYECKOTO
nporecca.
Cp H3ydeHne TeopeTHaeckoro 8 47 - - -
Marepuana. [lonroroska oT4eToB 1o
J1abopaTOpHBIM paboTam U
NPAaKTUYECKUM 3aHSATHSIM.
ITA OJK3aMeH 8 0.35 - - -
Hroro:| 144




1.06pa3oBaTe/ibHbIE TEXHOJIOTUHN
IIpu peanuzanuu yueOHOro Kypca JUCIUIUIMHBI UCIIOIb3YETCSI TEXHOJIOTHS TPAAULIMOHHOTO
oOydeHus, BKIIOYAIONIAas JIGKIMU M [PAKTHUYECKHE 3aHATHSA, KOTOpble MPEeArojaraioT
II0CJIEI0BATEIbHOE U3JI0KEHUE MaTepualla mpernojaasarenaeM. JIekuus ¢ 3eMeHTaMu JUCKYCCHH, C
UCIIOJIb30BAaHUEM TEXHOJIOTUN pPa3BUTHUS KPUTHUYECKOTO MbliuieHus. JlabopaTopHoe 3aHsTHE C
peleHrneM PUKIIATHBIX 33124, IPOBOIUTCS OOCYKICHHUE PE3yJIbTATOB JIEATEIHHOCTH.

2.MeToauyecKkne yKa3aHHsl 10 OCBOCHHUIO THCIIUIITHHBI
[Ipu ocBOeHHMM TeMBI HEOOXOUMO:

° HU3YYUTH y‘IC6HLII71 Marcepual 1Mo JUCHUIIIIMHE <<O61ua51 XHUMHUYCCKasA TCXHOJIOT'UA»,
HUCIIOJIb3YA HCKHHOHHBIﬁ Mar€pural u MaT€pual OMOJIMOTEYHOTO (1)0H,I[a 10 ﬂaHHOﬁ TEMATHUKCE,
° AKIICHTUPOBATh BHHMAHUC Ha H3YYCHHUU XHMUKO-TCXHOJIOTHYCCKUX IIPOLCCCOB,

OCHOBHBIX TEXHOJIOTMYECKHX I0Ka3aTelsiX, MOJEIEH pPEaKTOPOB pa3IMYHOIO THUIA, OCHOBHBIX
IIPOMBIIIJIEHHBIX ITPOLIECCOB.

MeTtoauueckie peKOMEH IAIuH K BBIITOJIHEHUIO CAMOCTOSITENIbHOM paboThI:

1. U3yuyeHue TEOpEeTHMUECKOr0 Marepuaja 10 HU3y4yaeMOW TeMe, U3JI0KEHHOIo B ydeOHO-
METOIUYECKOM MTOCOOHH.

2. Bomrpocs! 11t caMOCTOSTENIHON pabOThI CTYJICHTOB

- o011asi TEXHOJOTHYECKasi CTPYKTYpa XMMHUYECKOTO MPOU3BOCTBA;

- OCHOBHBIE TTOKa3aTeH dPPEKTUBHOCTH XMMUYIECKOTO IIPOU3BO/ICTBA;

- KJIaccu(pUKausi XAMHYECKUX TIPOU3BOJICTB;

- 3aKOHOMEPHOCTH TOMOTE€HHBIX M T€TEPOTrE€HHBIX PEAKIH;

- OCHOBHBI€ CTa/INM KaTaIUTUYECKUX PEaKIHii;

- OCHOBHbBIE XapaKTEPUCTUKU PEAKTOPOB HJ1€aIbHOIO CMELLICHMS,;

- OCHOBHBIE XapaKTEPUCTUKU PEAKTOPOB UACAIBHOIO BHITECHEHUS,

- KJIaccu(UKaIUs peakTOPOB 110 TEMIIEPATYPHOMY PEXKUMY;

- CHOCOO0BI TEMI000MEHa B XMMUYECKOM PEaKTOpe;

- CrocoOBI MOBBIIIEHUSI MACCOOOMEHA B peakTopax JJIsl IPOLIECCOB MEXK/ly peareHTamu,
HaXOJSIIMMHUCS B pa3HbIX (azax;

- XapaKTePUCTUKU KaTalIU3aTOPOB KATAJIUTHUECKUX CTAJUil MMPOU3BOJCTBA aMMMAKa:
napoBoro puopMuHra MeTaHa, KOHBEPCUHU OKCHIA YTIIEpOa, CHHTE3a aMMHAKa;

- OCHOBHbBIE TEXHOJIOTMUECKHE TTapaMeTphl CTaJUN CUHTE3a aMMHAKa;

- CTaJIn¥ IPOU3BOJICTBA CEPHON U a30THOM KHCJIOT.

3. TlogroroBka K ayauTOPHBIM 3aHATHSAM (TPAKTHYECKUM H Ja0OpaTOpPHBIM paboTaM u
IPOMEKYTOUHON aTTeCTalUN).

4. CaMocCTOSTeNIbHOE TMPOUYTEeHHE, MpocMoTp, MHTEepHET-pecypchl, MOBTOPEHHE Y4eOHOTO
Marepuaina.

5. TlogroToBka cOOOIIEHMH, TOKIAI0B, BBICTYIUICHMM Ha CEMHHAPCKUX U MPAKTUYECKUX
3aHATUSAX, TOAOOP JIUTEPATYPhI N0 TUCIUITIMHAPHBIM IIPOOJIeMaM.

6. IlpakTudeckne 3aHATHS BKIIOYAIOT B CceOS peElIeHWe NPUKIAJHBIX, PACUETHBIX |
CUTYaIIMOHHBIX 33J1a4, 00CYXICHHE PE3yIbTAaTOB JESTEIbHOCTH.

7. I[lonroToBKa OTYETOB IO MPAKTUYECKUM 3aHITHUSM:

7.1. IIpenocraBienue oT4yera B JICKTPOHHOM BHJIE C Ha3BaHUEM (aiijla B COOTBETCTBHUE C
BapHaHTOM U TPEOOBAHUSIMU K COIEPKAHUIO OTYETA.

7.2. Ilpu cpavye oTueTa CTYJEHT JOJDKEH OTBETHTh Ha BONPOCHI MpEMNojaBaTess M0 TeMe
MPAKTHYECKON paboTe B yCTHOM (opMe, HCTIONb3Ys OTUET MO0 MPAKTHUECKOH paboTe.

7.3. ®opma oTyera 1o 1abopaTopHOil padoTe:

HazBanue mabopatopHOTro 3aHATHS K BAPUAHT

Lens u 3agaumn



TCOpeTI/I‘IeCKaﬂ 4aCTb

PeaktuBbl, MaTepuaisl, 000pyaOBaHUE, TOCYIA

XoJ paboTbl

Pe3ynbraTsl M BEIBOABI 110 paboTe

OTBeThl Ha KOHTPOJIbHBIE BOIPOCHI

7.4 d)opMa OTYCTA 110 ITPAKTHUICCKOMY 3aHATHUIO
HazBanme MMPAKTUYCCKOI'O 3aHATHA U BapUaHT

Lens u 3amaumn

TeopeTnueckas 4actb

Xon paboTsl (pacueTsl)

Pe3YJ'ILTaTBI M BBIBOJBI ITO pa60Te

OtBeTHI HA KOHTPOJIBHBIC BOIIPOCHI

Tembl NMCbMEHHBIX PadoT
[TucemeHHBIE PabOTHI YU4EOHBIM IIJIAHOM HE MPETYCMOTPEHBI.

3.0neHo4YHbIE CPeCTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp

Kon xonTpostupyemoii
KOMIIeTeHIIUU (MJIU ee YaCTH)

HanmMmeHnoBaHue
OLIEHOYHOTI0 CPeCTBA

OIIK-3, OIIK-4

OtueTsl 110 TabopatopHbiM Ne 1 - 6
npakTuyeckuM padoram Ne 1 - 6 B
MIEYaTHOM M JIEKTPOHHOM BHUJIE.
Bomnpocs! k 5k3ameny Ne 1-53.

7.2. TunoBble 3aJaHUuA WA HHbIC MaTEpPHUaAJIbI, HGOﬁXOIH/IMBIe MJIA TeKYIIEro KOHTPoJIst




7.2.1 Otuer 110 1a00PATOPHOMY 3aHIATHIO
(Haumenosanue OYeHOUHO20 cpedcmea)

TunoBoi npumep 3a1aHusA

JlaGopaTropHas padora «MoaesupoBaHHe peaKkTopPa sl IPOBeIeHUs reTeporeHHo-
KATAJUTHYECKOI0 IpoLecca.
Ilear paboTbi: npuoOpeTeHHE NPAKTUYECKMX HABBIKOB B MaTEMaTH4YECKOM OIMCAaHUHU
peaxTopa UeaibHOro BEITECHEHU U peanuzauus MO B BUie MOAETUPYIOLIEN IPOrpaMMBbl.
3ananus k padore:
Pabora Beimonnsgercs Ha [I9BM KaXabIM CTYJJCHTOM CaMOCTOATENbHO. McxoHbie naHHbIE
IIPUBENICHBI B Ta0NIHLIE:

3Ha4YeHUs MapamMmeTpoB
Hcxonupie naHHBIC 3ag.2u 5 3ang. 6 3aganue 10
Bapuant E, tzad,
a, % b, % Xz Xo Xk
Jx/Monb °C

1 11 10 89000 530 0.74 0 60
2 5 14 88800 540 0.80 64 90
3 11 9 88600 550 0.85 0 50
4 7 11 88400 560 0.90 0 55
5 8 10 88200 570 0.76 0 70
6 9 8 88000 580 0.81 10 60
7 8 13 87800 530 0.86 50 90
8 7.5 12 89400 540 0.91 60 80
9 7 10 89200 550 0.77 20 70
10 6 13 89000 560 0.82 20 60
11 10 6,7 88800 570 0.87 30 70
12 6 12 88600 580 0.92 40 90
13 8 9 88400 570 0.78 45 75
14 11 8 88200 540 0.83 85 92
15 8 11 88000 560 0.88 10 75
[Tpumep 7.5 115 87800 550 0.75 0 64

BapuanT BrIOUpaeTcs mo HOMepy CTy/AE€HTa B CIMCKE TPYIIIHI.

JI71s1 BBITOTTHEHUS PAOO0THI HEOOXOIMMO U3YUHUTh:

— BJIIMSIHHUC TEMIICPATYPbl HAa KOHCTAHTY PaBHOBECUA U paBHOBeCHBIfI COCTaB,

— BIIMAHHUE TEMIICPATYPEI HAa CKOPOCTH PCAKIIUN OKUCIICHUSA JUOKCHUA CEPBI;

— METOJIMKY pacueTa paBHOBECHOI'O COCTaBa KOHTAKTHOTO ra3a;

— MHCIIONIb30BaHME CTAHJAPTHBIX (YHKIMA MporpaMMbl Ui HAXOXKICHHS MaKCUMyMa
byHKIMN.

— pacyeT BpeMeHU KOHTaKTa JUls JOCTHKEHMS 33JaHHOM CTETeHH MpeBpalleHus] Ha OCHOBE
KAHETHYECKOTO YPaBHEHHSI.

3agaum padoThI:

1. TToctpouTs rpaduk 3aBUCUMOCTH BIHSIHHS TEMIIEPAaTyphl Ha CKOPOCTh OKucieHus SO2
IpY 33/JaHHOM 3HAUEHHUH CTETICHH MpeBpamieHus (Xz). Onucars 3Ty 3aBUCHMOCTD;



2. OnpenenuTs 3HaY€HHE MAKCUMAJIBHON CKOPOCTH peakiuu okucieHuss SOz, 10CTUraeMoit

3. OmnpenenuTh TEMIEPATYypy, COOTBETCTBYIOIIYID MAaKCHUMAJIbHOM CKOPOCTH peaKlHu

okucienusa SO2;

4. CocraBuTh (DYHKIMIO MOJIB30BATENS U1l pacueTa COCTaBa KOHTAKTHOTO Ta3a Ipu JI000M

3HAYCHUH cTereHu npeppainenus SO2;

5. Paccumurath BpEMA KOHTAaKTa, H606XOI[I/IMOC JJIs1 OKHUCJICHUSA SO2 or cremneHu

IpeBpalieHust Xo A0 Xx IPHU MOCTOSHHOM TeMIieparype.

Tpeoosanusn k cooepycanuro omuema: OTUET TOJDKEH COJEP)KATh: TeMy J1abOpaTOpHOM

IIpumep BoInoaHeHus 3aganmii B cpeae MathCad:

3apanne 5. MOCTPOATE rPafivK 3aBMCMMOCTH CKOPOCTM PEAKLMM NPK 334aHHOM SHAYEHMK
TEMMEPATYPEI OT CTENEHM NPEBPALLEHUA.

Tsax = 823.15 x2 = 0.01,0.02.. 0.95
15

10\

5 | ! BoeiBoA: MoK YBENMYEHWUW CTENEHW NPEBPALLEHWA
NP NOCTOAHHOM TEMNEPATYPE t = 5509C ckopocT
peaku Ml YMEHBbLWAETCA W NP X ~0.86 CTaHOBMUTCS

0 \ PABHOIM HYMO, TAK KaK 4OCTUraeTCA PaBHOBECHAA

0 0.25 0.5 0.75 1 CTENEHE NPEBPALYEHMA (CM. 334aHKe 2).

= (KOpOCTH PeaKLHI

PucyHok 4 — 3aBHCHMOCTh CKOPOCTH peaKiiiiH
0T CTeleHH IPeBpaleHHA

3apaHue 6. MOCTPOUTE rPAfIMK 33BUCUMOCTH BIIMAHWA TEMNEPATYPbl HA CKOPOCTE PEAKLMK NP
33 aHHOM 3HAYEHUW CTENEHW NPEERALEHWA XZ.

T = 400 + 273.15,410 + 273.15.. 660 + 273.15 xz =0.75
2.5
- BulEOAbI:
. 2 1. MNpK NOBBIWEHWM TEMNEPATYPI
- CKOPOCTh PEAKYMW BHAYaNe Bo3pacTas]
:‘ AOCTUraeT MaKCMManbHOM 3Ha4YEeHWA, &
5 15 3ATEM PE3KD CHIKABTCA
g ff 3T0 XapakTEPHO ANA BCEX 0BpaTUmMEX
A 7 KIOTEPMUHECKMK PRAKUMI, TaK Kak Npu
E 1 f NOBLILWEHWWA TEMMNERATYREI KOHCTAHTA
§. CKOPOCTM YBENMHMBAETCA, 3 KOHCTAHTA
= PABHOBECKMA YMEHBLUABTCA.

CYLWECTEYET TEMNERATYPA (topt), npu
0 KOTOPOW ADCTUrAETCA MAKCUMAaNLEHaA
400 450 500 550 600 CKOPOCTL Npouecca (Rmax).

Temmeparypa, rpag,. llemscus
58 y=0,75

0.5 \ 2. Mpu 33A3HHOI CTENEHW NPEEPALLEHM

Pucynok S — 3aBHCHMOCTE (KOPOCTH peaKI[HH 0T
TeMITepaTypH IIPH cTereHH npeepamgerws xz = 0,75

3apanue 7. ONpeienUTE MAKCUMaNbLHYH CKOPOCTH PeaKL MY Rmax npu xz
j=0.250 le'.=400+273.15+j

M; = r(0.75,T1;) maxR = max(M') maxR = 2.22

3aganie 8. OnpelenuTe TeMNepaTypy topt, COOTEETCTEVIOWYHO MAKCUMMANEHOM CKOPOCTM PEAKLMY
T2 -850 Given  10°maxR - 10°r(0.75,T2) = 0 Topt = Find(T2)

topt = Topt — 273.15 topt = 559 OC +

<

| W

paboThl, (haMuiIMIO, TPYMIy CTYJIEHTa, MCXOJAHbIC JaHHbIC, PE3ylbTAaThl BBHIMOJIHEHUS 3aJaHUA,
BBIBO/IBI.




3agaHune 9. CocTaesTe (iyHEL WD NONB30BATENA ANA PacdeTa COCTaBa KOHTAKTHOrD rasa npu
NHBOM 3HZYEHWM CTENEHW NPEBPALLEHKA S0,.

Nex) = |'a_ (1-x) b-05ax 1-a-b ax "IT
L 1=05ax 1=-05ax 1-05ax 1-05ax
1.546 S02
CocraBrasanpu x =028 N(x)-100 = 8.763 o2 MNpoBepka: i Nix)j=1
83.505 N2 !
6.186 $03 i=0

3apaHne 10. PaccyWTailTe BpEMA KOHTaKTa, HefX0AMMOE ANA oKkMCAeHUA SO, 0T CTENEHM
NPespaLweHa xo 40 Xk Npu NOCTOAHHOW TemnepaType Tz.

CKOpPOCTb PEAKUMW OKUCNEHWA SO, — 3TO CTENEHb NPeBPaLEHUA SO, B BAWHULY BPEMEHM, TO ECTb

dx
W = r(x,T), 0Tkyaa du= . CocTaBumM iyHKLMIO NONb30BATENA ANA PACYETa T.
T

1
r(x,T)

©(T,x0,xk) = dx

X0

Tz =500 + 273.15 +1(Tz,0,0.64) = 0.197 1(T1z,0.7,0.9) = 0.264 ¢(Tz,0.9,0.935) = 0.615
£ b

KonTpoJsbHbIE BONPOCHI

1. KakoBbI yCIIOBUS IBHKESHHUS TIOTOKA MIPH PEKUME HUICaTHHOTO BBITECHEHHUS !
2. OxapakTepu3ynuTe peaKIfio OKUCICHUS THOKCH A CEPHI.
3. Kak u3MeHsiercs KOHCTaHTa paBHOBECHS U1l OOPaTUMBIX SK30TEPMUYECKUX PEAKIIMA?
4. ITpuBeauTe 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH PEAKLUHU OT TeMIepaTyphl.
5. IlpuBeaute rpaduk 3aBHCUMOCTH CKOPOCTH PEAKIIHH OT TEMIIEPATYPHI.
6. [Touemy CKOpPOCTh pEaKIMW OKHCICHHS TUOKCHIA CEPbl NPU TOBBIIMICHHH TEMIIEpaTyphl
MIPOXOJIUT Yepe3 MaKCUMyM?
7. Kak MOXHO oIpesieIuTh MaKCUMallbHOe 3HaueHne ¢pyHkuuu B cucreme MathCad?
8. Kakum o00pa3zoM MOXKHO OIpENeNUTh 3HAUEHHE TEMIIepaTypbl, COOTBETCTBYIOIEE
MaKCUMaJIbHOMY 3HAYEHHMIO CKOPOCTH OKHCIICHUS AUOKCUAA Cephl?
9. IlpuBeanTe XapakTepUCTUUECKOE YPaBHEHHE PEAKTOPA MI€ATBHOTO BHITECHEHHUS.
10. Kak paccumThIBaeTCsi BpeMs KOHTAaKTHPOBAHUS ISl JIOCTHIKCHHUS 3a/JaHHOW CTETICHH
IIpEBpALICHUS ?

CnHcok pekoMeHayeMoil JTuTepaTyphbl
1. Taprman, T.H. OcHOBBI KOMIIBIOTEPHOTO MOJICIUPOBAHUS XHUMHUKOTEXHOJIOTUYECKUX
npoueccos: yue0. nocooue / T.H. 'aptman, [{.B. Knymun. - M.: Akagemknaura, 2008. - 416 c.
2. Maxkapos, E. I'. Unxenepnsie pacuetsl B MathCad 14 / Erennii Makapos. - CII0.: Tlurep,
2007. - 592 c.
3. O0mas XxuMu4eckass TeXHOJIOTUs: YUeOHUK st TexHuueckux By30B / A.M. Kyrenos, T.U.
bounapesa, M.C. bepenrapren u np. — M.: Akanemknura, 2007. — 528 ¢



Kpurepum onenku:

8 0a/uIoB — CTYJIEHT BBIIOIHWI paboTy B MOJHOM oO0beme, 0e3 ommbok. OTBETUN Ha Bce
MIOCTaBJICHHBIC €My BOIIPOCHI.

7 GaJIOB — CTYJICHT BBITIOJHUI paObOTy B MOJIHOM 00beMe, 0€3 OITMO0K OTBETHII Ha OJMH U3
MOCTABJICHHBIX MPETI0IaBaTEIIEM BOIIPOCOB.

6 0aJITIOB — CTYJICHT BBITIOJHWI pabOTy B MOJIHOM 00beMe, Oe3 ommnbok. He oTBeTH HU Ha
OJTMH BOIIPOC.

5 0amoB — CTYICHT BBINOJHWI PabOTy B MOJHOM oOBeme. JlomycTwsn ofHy OIIMOKY.
OTBETHI TOJIKO HA OJIMH BOIIPOC.

4 Gamma — CTYACHT BBINOJHUI paboTy B moidHOM oObeme. Jlomyctun Oojee 2 OMIMOOK.
OTBeTHI Ha BCE BOMPOCHL.

3 Oama — cTyAeHT BHIMOIHWI paboty menee yem Ha 50%. OTBeTHn Ha BCE HABOJSIIHE
BOIIPOC.

2 Oamna — CTyIEHT BBIMOMHWI padory. [omyctun Gonee 2 ommOok. OTBETHII TOJIBKO HA
OJTUH BOIIPOC.

1 6ann — cryneHT BRIIOIHUI paboTy MeHee yeM Ha 50%, He OTBETHII HE Ha OJIMH BOIIPOC.

0 0aJuIOB — CTYICHT HE BBINOJHUI padoTy.

7.3. OueHo4yHble cpeACTBA /sl MPOMEKYTOYHOH ATTECTAIMM MO MTOraM OCBOEHHS
JUCIUILTHHEI

7.3.1. Bonpocsl K NPOME:KYTOYHOI aTTecTallu

CemecTtp 8

Bompochl k JK3aMeH
n/n P y

3aKOHOMEPHOCTH IOSBJIICHUS] CHHEPTETUKH B COBPEMEHHOH HayKe;

Kubeprernka u cHHEpreTHKa: CBOWCTBA M OTINYHS;

B3anMOCBSI3b CHHEPreTHKU M TEOPETHUSCKUX MPEIICTABICHNH BOCTOUHOM (hriocoduu;

B3anMocBs3b CHHEPTreTHKY U TEOPETHUECKUX TIPEICTABICHNH 3anagHoi pumocodum;

Ponpb cunepretuky B GOpMUPOBaHWY HOBOTO THIIA JICTEPMUHU3MA B COBPEMEHHOM
MTOCTHEKJIACCUIECKON HAYKeE;

DBOJTIONIMOHHO-CHHEPTreTHYECKasl MapagurMa Kak OCHOBA 1IETIOCTHON KYJIbTYPBI;

[loHsITHS MUKPO-, MAKPOCHCTEMBI, MAKPO-, MUKPOCOCTOSTHUS, OTKPBHITOCTH M 3aMKHYTOCTH CHCTEM.
TepMoarHaMuKa Kak HayKa 00 SBOJIIOIMU 3aKPBITHIX cCTeM. Hauana TepMoIMHaAMUKY;
TepMoaMHAMUYECKHUI CMBICI MOHATHS SHTPOIUH. DHTPOIHS KaK (yHKIMS COCTOSHUS
TEPMOJIMHAMHYECKOTO MPOIIECCa;

10. | CuHepreTUuyecKuidl CMBICII MTOHATHUS SHTPONUS. DHTPOIUS KaK Mepa xaoca cucteM. Heraurponus u
nHbopMaIus;

11. | Hersutponuiinetii npunuun JI.bpuiiosna,

12. | Arrtpakropsl. [TapameTps! opsaka;

13. | luccunaTuBHBIE CHCTEMBI BATH OT paBHOBeCHs. PexuMbl ¢ obocTpeHreM. Teopus

JuccunatuBHbIX cTpykTyp M.P.IIpuroxuna,

14. | budypkanuu 1 UICTOPUIHOCTH pa3BUTHsA. budypkalmoHHOE IEPeBO KaK MOJIEb SBOJIIOIUN TPUPO/IHI,
YyeJ0BeKa, 00IIEeCTBa;

15. | IIpob6ema ympaBiieHUS CaMOOPTaHU3YIOIITIMHCS] CHCTEMaMU;

16. | MaTtemarndeckie 3aKOHOMEPHOCTH IBOJIOIIUH B TEOPUH KaTacTpod;

17. | TloHATHE «OTKPHITAsI CUCTEMAY U «HEPABHOBECHOE COCTOSHHEY». BOZHHKHOBEHHE CaMOOPTaHU3AIUH B
HEPaBHOBECHBIX CUCTEMAX;

18. | Camoopranu3aius B GU3NIECKUX CUCTEMaX: STICHKN beHapa 1 KBaHTOBBIC TEHEPATOPHI (JIa3ephl);

19. | Camoopranu3zaius B XUMHYECKUX cucTeMax: peakius besoycoBa-KadpTunckoro;

20. | Camoopranuzaius B OMOIOIMYSCKUX CUCTEMAX: HACJIEICTBEHHOCTh, U3MEHUYHUBOCTh, OTOOD B
€CTECTBO3HAHUH, POJIb (PIIYKTyaIlni;

21. | Camoopranuzanys B KOCMOJIOTHYECKUX CUCTEMAaX: MIPOUCXOKICHUE raJakTuK U COTHEYHON CUCTEMBI;
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22. | OcoOeHHOCTH MOJETUPOBAHHUS COIMAIBHBIX IPOIECCOB;
23. | Hukmmaeckne 6nochepHble U CONUaTbHBIE MPOIIECCHI;
24. | CuHepreTHyecKkre MOAEIH U UX POJIb B aHAJIM3€E MIPOIIECCOB PA3BUTHUS MPUPOBI H OOIIECTBA;
25. | Ilpeamer u 3apaun cunepreTuky. OCHOBHbIE TOHATHSI CHHEPT €THKY;
26. | TeroBas KOHBEKIMSI KaK IPOTOTHII SIBIICHHUI caMOOpraHu3aluy B puznke. MoJenb XUIHUK-KepTBa
B DKOJIOTMYECKUX CUCTEMAX;
27. | KoHIeHTpariMoHHbIE KOJICOAHHS B XUMHUUECKUX CHCTEMAX;
28. [Xapaktepuctuku KonedaTebHbIX cucteM. Kitaccudukarus konebaHui;
29. | Peaknuu Bpesi-JIu6aBcku 1 bpurrca-Paymepa;
30. | Konebarenbuas peakius benoycoa-KadoTunckoro;,
31. | [IpoTouHsIii peakTop ¢ mepeMelnBaHieM. Peakiiny Ha TBEpIBIX KaTaln3aTopax;
32. | AuccumatuBHas GyHKIUS MHOTO(A3HOW TeTepOTeHHON Cpebl,
33. | YpaBHEHHS COCTOSHUS;
34. | CoortHomenue B3aumHoctH JI.OH3arepa,
35. | AHanu3 npou3BOJICTBA YHTPOIHH B IPOLIECCE COKPUCTALTH3ALUU KOMIIOHEHTOB;
36. | MaccomepeHoC B XUMHUKO-TEXHOJIOTHYECKUX CXEMaX;
37. | Onpenenenue yCTOMYMBOCTH TUAPOJMHAMUYECKOTO PEXHMMa B KPUCTAUIU3ATOPE CO B3BELICHHBIM
clI0eM;
38. | Pacuér mpenenbHOro nepechIeHus Npu KPUCTALIU3ALUH.
39. | Merox TepmoanHamuyeckux (GpyHKuiA JIAmyHoBa A5 BBISIBICHUS XUMUYECKUX OCLMIIISITOPOB;
40. | Onpenenenue pasmMepa peakropa Ui HOAAEPKaHU YCTOHUMBOIO PEXKUMA;
41. | da3oBbic MOPTPETHI;
42. | Kiaccupukanusi HEMOABIKHBIX TOUCK HA MPSIMOW M Ha TIOCKOCTH;
43. | AcuMmnrToTnyeckas yCTOWYNBOCTh TUHEUHBIX CUCTEM;
44. | JluHeapu3alus HSTUHEHHBIX CUCTEM,;
45. | TpenenbHBIC MUKITBI B HETHHEWHBIX CUCTEMAX;
46. | Tapametpsl mopsiaka v npuHnun nogurHeHus. Otrodpakenue Iyankape;
47. | KauecTBeHHbIE UCCIIEIOBAHUS JIMHEHHBIX CUCTEM TU(PepeHINaNbHBIX ypaBHEHNUI],
48. | KauecTtBeHHas TeOpHs HEMMHEHHBIX CUCTEM Ha IIOCKOCTH. TOYEUHBIE OTOOpasKEHHUS;
49. | Budypkauus tumna ceano-ysen. budypkanus AuaponoBa-Xonda;
50. | Budypkanust poxaeHus AByX IMKIOB. budypkanus Tpex HEMOABMKHBIX TOUEK B JBE HEIOJBUKHbIC
TOYKH;
51. | Crpannblii artpaktop cucteMsl Jlopena,
52. | Teopus ynusepcanpHoCcTH Pelirendayma,
53. | [okazarenu JIssmyHOBa M UX ompeeieHre. DTalbl UCCIeI0OBaHUs (PU3HKO-XUMHUYECKHX MPOIECCOB.
7.3.2. Kputepuu 1 HOpMBbI OLIEHKH
dopma
MPOBeACHUSA
Cemectp . Kpurtepun u HOpMBbI OlIEHKH
MPOMEKYTOYHOM
arTecTalMu
3naer:
e Bech yueOHbIN MaTepual 1o
MA3y4aeMOUN JUCUUILINHE U
apryMEHTHPOBAHHO
HCTIOJIB3YET €r0 B
8. DK3aMeH HECTaHAAPTHBIX CUTYaLUAX,
«OTIAnYHO»
MPOSBIISAA IIPUA 3TOM
HEOPIUHAPHBIE TBOPYECKUE
CIIOCOOHOCTH B y4eOHOM
IEeSTEIbHOCTH;
e OcHOBHbIEC NPUHIIMIIBI, TEOPUH,




3aKOHBI, PaBUIIA,
UCTIOJIb3YEMBIC JJIs U3YUCHHUSI
00BEKTOB JIUCIUILINHEL
MPU3HAKHU, TTAPAMETPHI,
XapaKTepUCTUKH, CBOMCTBA
00BEKTOB, U3y4aeMbIC B
JTUCIUILTAHE;

Mopenu, cxemsl, CTPYKTYpBI,
OIHCHIBAIOIINE 0OBEKTHI
JTUCIUTLTAHBL,

Metopbl, criocoObl, TIPUEMBbI
pelIeHUs OCHOBHBIX 33]1a4;
OneHku, mpeaessl, OMUOKH,
OTpPaHUYEHUS TIPUMEHSIEMBIX
METOJIOB, MOJIETIEH, TEOPUU.

YMmeert:

[TpuMmeHsTH NONTy4YeHHbIE
3HAHUA B HECTaHIaPTHBIX
YCIIOBUSIX, €J1aTh
apryMEHTHUPOBAHHBIE BHIBOJIBI,
OLICHUBATh C IIPAKTUYECKON
TOYKH 3pEHHUS OT/IEIbHbIE
HOBBIE (DAKTHI, IBICHUS
IIPOLIECCHI, PELIaTh TBOPUECKHE
3aJ1a4M, BOCIIPUHUMATh UHYIO
MO3ULMIO (TOUKY 3peHus), KaK
aJIbTEpHATUBHYO, IPU
00y4YeHUH TI0JIb30BAThHCS
JIOTIOJTHUTEIbHBIMU
UCTOYHUKAMU UH(pOpMaLUu;
JlaBaTh MOJHbIE, IOTUYHBIE U
000CHOBaHHBIE OTBETHI Ha
OCHOBHBIE U JOTMOJIHUTEIbHbBIE
BOITPOCHI IO U3y4aeMOM
JTUCIUIINHE.

Baaneer:

I'myOokuMHU U KpenKUMHU
3HaHUSAMU, HAYYHOU
TEPMUHOJIOTUEN; YMEHUEM
JIOTIOJIHSTh, aAANTUPOBATh U
pa3BUBaTh METO/IbI,
AIITOPUTMBI, TIPUEMBI,
METOJIMKH ISl pEIICHUS
KOHKPETHBIX 33/1a4;

YMeHHneM aHaIM3upOBaTh U
MCIOJIb30BaTh HOPMATHUBHO —
MIPaBOBBIC JIOKYMEHTHI,
y4eOHY10, HAy4YHYIO U IpyTue
BUJIBI JINTEPATYPHI, PE3yTbTAThI
HaOJIFOEHNI U NeSITEILHOCTH.

«Xopomio»

3Haer:

OcHoBoronararoIime TeOpuu u
(axThl, TIOTHYHO OCBEILIAET
MPUYMHHO — CIIC/ICTBEHHbIC




CBs3U MCXKY HUMU.

YMmeet:

Paborath caMOCTOSITEILHO,
MOJITOTOBUTH pedepat u
3aLIUTUTH €TO MOJIOKEHHUS,
JaBaTh MOJTHBIE JJOTHYHBIC
OTBETHI U HE JIOIYCKATh
rpyObIX OommOOK (IIpu OTBETE
JOMyCKaI0TCS
HEMPUHIMITAAIbHBIE
HETOYHOCTH),
CHCTEMaTU3HPOBATh
IIPOrpaMMHBIN MaTepHall ¢
MIOMOIIBIO TIPETNOJaBaTesl.

Baaneer:

YMeHuem cBoOOHOTO
MCIIOJIb30BAHUS U3YYCHHOTO
MaTepuasa B CTaHJapTHBIX
YCIIOBUSX; YMEHUEM
aHAITM3UPOBATh, JICNIAThH
BBIBOJIBI 110 TEXHUYCCKUM H
YKOHOMHYECKUM pacyeTam,
MIPABWJIBHO KCIIOH30BATh
TEXHOJIOTHIO, COCTaBJIATh
MIPOCTHIC TAOJIHUIIBI, CXEMBI.

«YJIOB.]'ICTBOPI/ITCJII)HO»

3HaeT ¥ MOHUMAET CYyTh
TACIIAIUIMHEI, OCHOBHBIX
MOJIO’KEHUH yueOHOTrO MaTepurana,
YMmeert:

IToBepxHOCTHO
aHaJM3UPOBATh COOBITHS,
CUTyaluy, I1eIaTh
OIIPEJIETICHHBIE BBIBOJIBI,
CaMOCTOSATEIIEHO
BOCIIPOM3BOANTE OOJIBIIYIO
4acTh MaTepUaa.

Baaneert:

YMeHueM 1aBath
IPaBUJIbHBIE OTBETHI
(tommycKaroTcst HEKOTOpPbIE
HETOYHOCTHU U
HENPUHIUITHAIBHBIE
OIINOKN);

YMeHueM paboTaTh TOJIBKO
¢ yueOHOH JIuTepaTypoH,
yKa3aHHOHI
IIPETIOAABATEIIEM.

«HeyIIOB.]'IeTBOpI/ITeJIbHO

He oTBeuaer Hm Ha oxuH U3
TEOPETUYECKUX BOIIPOCOB,
HE MOKET OTBETUTH HU Ha
OJIVH JTOIIOHUTEILHBIN
BOIPOC.




4, y‘leﬁHO'MeTOHI/I‘leCKOC H I/IH(l)OpMaIII/IOHH()e odecrmeuyeHue AUCHUIIJIUHDBI.

8.1. Obs3aTe1bHAS IUTEPATYpPA

Tun (yueOHHK, yueOHOe

KoauuecTBo B

HAY4HOI
Ne -
i ABTOPBI, COCTABHTEIH 3aryiaBue (3aroJioBoK) nocooue, y1eoHo Tox u3panus oubauorexe /
MeTOoAMYecKoe nocooue, HauMeHOBaHHE
NPAaKTHKYM, AP.) 3BC
Pomankos ILT". MaccooOMeHHBIE TPOIIECCHl XUMHUIECKOH
1 TCXHEJ‘I(L)IFI/II/I VYuebHoe mocobue 2020 3BC «IPRbooks»
Mocksuues 0. A.,
2 ITpuropmues A K.. TIaios TeopeTnueckre OCHOBBI XUMUYECKOM
pHrop 0.C ’ TEXHOIOI I yd4ebHoe nmocodue 2020 OBC «Jlanp»
[Magpuna E.M., Mapkuues Pacuer sHeprocoeperarommx TeXHOIOTUIECKIX
3
HA. YCTAHOBOK y4eOHoe nocobue 2018 OBC «Jlanb»
4 Paxnarion I0. A TeopeTHueckre OCHOBBI SHEPTO- U yueOHO-METOTUUECKOE
T pecypcocOepeKeH s B XUMHUUECKONW TEXHOJIOTHH mocoone 2018 9bC «Jlaub»
[Tpouecchl u annapaTbl XUMUYECKON
5 baparos JL.A. TeXHOTOT I yueOHoe ocobue 2020 OBC «Jlaub»
6 3apapvxin C.T MareMaTH4yecKkoe MOJICTPOBAHUE XUMUKO-
Py o TEXHOJIOTHYECKUX MPOIIECCOB M allapaToB yueOHoe nocodne 2017 9bC «Jlamb»
MOI[CJ'H/IpOBaHI/Ie XUMHUKO-TCXHOJIOTUYCCKUX
7 l'aprman T.H., Kinymun J1.B. npoueccoB. [ [puHIUITBI TPUMEHEHUS TAKETOB
P Y A pont PHHIL PH yueOHoe Tocobue 2020 OBC «Jlanby
KOMIIBIOTEPHOM MaTeMaTHKH
BBejcHue B aHATU3, CHHTE3 U MOJICIMPOBAHIE
8 Kaznes B.M. SHCTeM yueGHOe nocodue 2020 9BC «IPRbooks»
Kozageposa O.A. PacdeTrsl MaTepuanbHBIX W TETUIOBBIX OaJIaHCOB
9 Aep P . YueOHoe ocobue 2018 9BC «IPRbooks»
B TEXHOJIOTHH MUHEPAIBHBIX YI00pCHU
Pomankos ILT. MaccooOMeHHBIE TPOLIECChl XUMHIECKOIH
10 ot VuebHoe mocobue 2017 OBC «IPRbooks»

TCXHOJIOTUH




8.2. lomoiHUTEIbHAS JIUTEPATypa

Ne ABTOpBI, COCTABUTEJIN 3arsaBue (3aroJI0OBOK) Tun (y4eOHUK, yueOHOoe TI'on m3nanus KounuectBo B
n/m nocooue, yuedoHo- HAY4YHOM
MeToauYecKoe mocooue, oundauoTeke /
NMPAKTHKYM, AP.) HaumeHnoBanme
IbC
CucTeMHBIN aHATTU3 U METO/Ibl XUMHYECKON
1. | Jlunun A.A. A yuebHoe nocobue 2016 OBC «Jlanp»
KHOCPHETUKU
Aitamreiin B.I'., 3axapos IIponeccsl 1 anmapaThl XUMHYECKOU
) MK.H . P p P . yUeOHUK 2019 9BC «Jlanb»
. K., HocoB I'"'A. TexHosoruu. O6uwuii Kkype
Mockeuies IO. A., TeopeTnyeckre OCHOBBI XUMUYECKOM
I'puropuues A.K., [1aBnos p yueOHOoe ocoOue 2020 ObC «Jlanb»
3. TEXHOJIOTHH
0O.C.
CoBpeMeHHbIe TPOOIIEMbI IKOJIOTHUH, YHEPTO- 71a00paTOPHBIA
4. | Pynenxo E.IO. p P > JHEP paTop 2018 OBbC «Jlanp»
: U pecypcocOepexeHus: B OMOTeXHOJIOT U HNPaKTHUKYM




8.3. Ilepeuenn npodeccoHAIBLHBIX 023 TaHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX
cucTeM

» XumMuyeckass NPOMBIILIEHHOCTh ceroaHs. Kypuan «Xumuueckas npomviuiiennocms
ceco0nua» nyONMKyeT OpUTHHAJbHBIE CTAThbU  XUMHUKO-TEXHOJOTHYECKOro  mpodus,
COJZIep Kallie HOBBIE pPE3yJbTaThl 3aBEpIICHHBIX HCCIENIOBaHMNA B 00JaCTH XUMHYECKOU
TEXHOJOTHMH W OMOTEXHOJIOTMH, MPOMBIIUICHHOTO BHEIPEHHUS M HKCIUTyaTallil XUMHYECKHX
npou3BojacTB. JKypHan Takke mNyOnuMKyeT 0030psl Hamboyiee MHTEPECHBIX W aKTyaJbHBIX
HAy4YHBIX JOCTIKEHUI U MPaKTUYECKHX pa3paboToK Mo MyOJMKalUsIM OTEYECTBEHHOW U
WHOCTpPAHHOU MeyaTH, UH(POpPMALUIO O MPOBEACHUN HAYYHBIX KOH(EpeHIU, CUMIO3MYMOB U
HAy4YHO-TIPAKTUYECKUX COBEUIAHUM B 00JIACTU XUMHYECKONW TEXHOJOTMU U XUMHUYECKOU
MIPOMBIILIIIEHHOCTH.

OcHOBHbIE Hay4IHbIC HAIIPpABJICHUSA

Bbe3onacHOCTh XMMUYECKHX TPOU3BO/ICTB;

buorexnomnorus;

Kunernka n xaranms;

MaremMaTHuecKoe MOJICIIMPOBAHUE XUMHUECKUX TPOIIECCOB;
MemOpaHbl 1 MeMOpaHHasi TEXHOJIOT U,

ITepepaboTka HedTH U ra3a;

[lepcrieKTUBHBIE XUMHUECKHUE TEXHOJIOTHH;

[IpuMeHeHre XMMHUYECKUX MPOAYKTOB;

[Tpon3BOICTBO MUHEPAIBHBIX YAOOPEHUI;

[Iporuieccel 1 anmapaThl XUMUYECKUX TEXHOJIOTHIA;

ChIpbe 1 MaTepuabl;

TexHoI0THsI HEOPTaHUYECKUX BEIIECTB;

TexHon0rHs OpraHNIecKUX BEUIECTB;

TexHonorns NoIMMepos;

TexHon0rus peKnX, pacCesTHHBIX U PaJMOAKTHBHBIX 3JIEMEHTOB;
TexHoI0rHus TYyromIaBKIX HEMETAIUTMYECKUX U CHIIMKATHBIX MaTepHajoB;
TexHon0rHs OMOTOTUYECKH-aKTUBHBIX U (hapMaIleBTHUECKUX BEIIECTB;
TexHoa0rus 3MEKTPOXUMUYECKUX MTPOLIECCOB;

XuMudeckasi TEXHOJIOTHS TOTLTMBA U BBICOKODHEPTe€TUYECKUX BEIIECTB;
DHepro- u pecypcocOeperaronme TeXHOJIOTUH;

Beinmyckass B CBET KaXIblii HOBBIM HOMEp XKypHana «Xumuueckas npoMuluiIeHHOCHD
cezo0HA», PEJAKLMs CTaBUT Iepel coOoil 3agauy OOBbEIUHHTH BOKDPYI M3JIaHHMsSI TBOPYECKHE CHUIIBI
YUEHBIX XUMHKOB, ITPOU3BOIUTENEH CBHIPbst U 000PYI0BaHMS, HHKEHEPOB U TEXHOJOIOB XMMHUYECKHX
ITPOU3BOJICTB.

IToMUMO TpaJULIMOHHBIX HAyYHO-TEXHUYECKUX CTaTEH, KaXKIblii HOMEp IOCBiIIeH [1aBHOU
TeMe — BaKHOU IpobiieMe, akTyalbHOMY BOIIPOCY MIJIM 3HAYMMOMY COOBITHIO OTPaCIIu.

B Hacrosiee BpeMs 4UTATENSIMU JKypHAJIA ABIISIIOTCA MPEACTABUTENN BEAYLIUX XUMHUYECKHUX
MPEATPUITHI, HCCIEN0BATENBCKUX LIEHTPOB, CTYACHTHI U IIpenoaBarenn poccuiickux BY3os..

» Teopernyeckue OCHOBbI XHMHYECKOil TexHOJOruu. JKypHan myOiMKyeT coOOLIeHUS O
HOBBIX TE€XHOJOTMYECKHX Ipolieccax B 00pabaThIBaloleil MPOMBIIIJIEHHOCTH C TOUYKH 3pEHUS
¢yHnameHTanbHOM Hayku. CTaTbu B JKypHaJle MOCBAILIEHBI OCHOBAM TEIIOMAaccOOOMEHa,
mpoueccam — pasfelieHus, MeX(pa3HbIM  SBICHUSAM, TEUEHHIO CBHIIYYUMX MAaTepualoB,
OMOTEXHOJIOTUH, ONITUMH3AIINH, ABTOMATH3AIMH U YIPABICHUIO, SKOHOMHH SHEPTHH, METAJIOB



U CBIPbS, 3alIUTE OKPYXkAIOIIECH cpenbl U cMexHbIM TeMaM. JKypHan BxoauT B [lepeuenr BAK
n cucremy PUHII. [lna 3aperucrpupoBaHHBIX IoJIb3oBaTesie Hay4yHOWM 3eKTpOHHOU
oumbmuorexkn  (eLibrary)  mocTymeH — momHOTEeKCTOBBIA — apxuB ¢ 2011  ropma:
http://elibrary.ru/contents.asp?titleid=8244

» MaremaTtuueckoe MojaeaupoBanue. KypHan "Mamemamuueckoe mooenuposanue'’
ocHoBaH B 1989 romy. XKypHan BBIXOAMT €XKEMECSYHO B TMEYATHOM M DJIEKTPOHHOM BHJIE.
Kypnan mybnaukyer o030pbl, OpUTHHAIBHBIE CTaThU W KPAaTKUE COOOIICHUS, MOCBSIICHHBIC
MaTEeMaTHYeCKOMY MOJICJIMPOBAHUIO C IpuMeHeHneM DBM M 4McIeHHBIM METOAAaM pPEelIeHUS
CIIOKHBIX U aKTyaJIbHBIX MPOOJIEM HAyKH W COBPEMEHHOW TexHojoruu. [lomemarorcs Takxe
paboThl, MMEIOIINE BBICOKUNA MPEIMETHBIH M MaTeMAaTUYECKUH YPOBEHb, MOKA3bIBAIOIINE
BO3MOKHOCTH BBIYHCIUTENIBHOTO SKCIIEPUMEHTa B JaHHOH 00JacTd W  OCBENIAIOIINe
CIIEIyIOIlNe  BOMNPOCBL:  MOCMAHOBKU  HAYYHO-MEXHUYEeCKUX  3a0ad,  NOCmpoeHue
Mamemamuyeckux mooeneil Oasf HUX, Mamemamudeckue Memoobl UX UCCIe008aHUL U
BLIYUCTUMENbHbIE AI2OPUMMbL UX DeuleHUs, naKemvl NPUKIAOHbIX NPOSPAMM O pelleHus
AKmMyanoHblX 3a0a4, WIIIOCMPUPOBAHuble pacyemsl, anpodbayus mooenel nymem CpasHeHus ¢
IKCNEPUMEHMANbHLIMU  UIU  meopemudeckumu OanHuimu. IlyOnukyroTcs Takke pedepaTsl
MPETPUHTOB M JICTIOHUPOBAHHBIX PYKOIMCEH, MUChMa B PENAKIWIO, HaydHas WHQOOpMAIUs
(mmanel W WTOTM KOH(pepeHIMH, mKon u T.m.). Bo3dMokHa mnyOnukanusi OOBSBICHUN U
PEKIIaMHBIX MaTEPUAIIOB.

» "KoMnbloTepHBIe HCCIIeT0BAHUS H MoIeInpoBaHue" . PerieH3upyeMblil pOCCHIICKHIA Ky pHAI
"KoMmiproTepHble MCCIEAOBaHUA U MOJAENUpOoBaHUE" MyOJUMKYeT pe3yJbTaTbl OPUTMHAIbHBIX
Hccaea0BaHUN U paboThl 0030pPHOTO XapakTepa B O0JACTH KOMNbIOMEPHBIX UCCAeO08AHUL U
MamemMamuyeckoeo MoOeIuposanus B @usuke, mexuvuxe, OUOIO2UU, IKOIO2UU, IKOHOMUKE,
ncuxonoeuu W APYrux odbnacTsax 3HaHud. JKypHal pemaktupyercs M uznaercs MHCTUTyTOM
KOMIIBIOTEPHBIX HCCIECAOBAaHUI B COTpyIHHYECTBE ¢ Kadeapoil OModu3uku OMOIOTHYECKOTO
¢dakynpTera MI'Y um. M.B. JlomoHOCOBa.

— American Journal of Engineering and Applied Sciences. Penen3upyemsiii xypHa
- MyOJUKYyeT pe3yJbTaThl MCCIENOBaHUI B 00JaCTH MH)KEHEPHBIX HayK (IpuKiIaaHas (u3MKa U
MMpuKjIagHas MaT€MaTHKa, aBTOMaTHU3anuAa u YIpaBJICHUEC, XUMHNYCCKadA TEXHOJIOI'U,
KOMIILIOTCPHAA TCEXHHKA, I/IH(i)OpMaTI/IKy, HHXKCHCPHBIC JaHHBIC U pa3pa60TKa porpaMMHOT O
o0OecrieyeHus, DSKOJOTMYecKass WHXKEHEepUs, JJIEKTPOTEXHUKA, MPOMBIIUICHHAs WHKEHEpHUs,
I/IHq)OpMaI_II/IOHHBIe TCXHOJIOTHUHU H I/IH(I)OpMaTI/IKa, MaTCpruaJIOBCACHUC, U3MCPCHHUEC U MCTPOJIOTHA,
MalIMHOCTPOEHWE,  MEOUIMHCKas  (u3MKa,  dSHepreTuka, oOpaOOTKa  CHUTHaJOB U
TenekoMmyHukanuu: http://thescipub.com/journals/ajeas

— Philosophical Transactions. XKypHan npenocTaBisier CBOOOAHBINH JOCTYN K HAyYHBIM
Hy6J’II/IKaI_II/I$IM o ciaeayromum TeMaM: HWHKCHCPHBIC, (I)I/ISI/I‘IGCKI/IG, MAaTEMaTUUCCKHUEC HAYKHU:
http://rsta.royalsocietypublishing.org/

— Journal of Engineering and Applied Sciences (Medwell Journals). XXypuan
NpeaACTaBIACT CTATbU C PE3yJjbTaTaMKW Hay4YHBIX I/ICCJ'IG)IOBaHI/Iﬁ B o0Oiactu HHXXCHCPHBIX HaYK
(MaTCMaTI/IKa, OJICKTPOTCXHUKA, MalInHOCTPOCHHUC, OHCPICTHUKA, aBTOM061/IJICCTpOCHI/IC,
OMOXUMUYECKas MH)KEHEPHUs, CTPOUTENIbHAS WHKEHEPUS " T.J1.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIii 0O0ecrednBaeT JOCTYI K ITOJTHOTEKCTOBBIM 3JIEKTPOHHBIM
KypHajaM MpeHa3HaueH JUIs [MOMCKa 110 Ha3BaHHUIO CTaThU (KypHana) uiu no teme. DOAJ craBut
LEJTbI0 BCECTOPOHHEE OCBEUICHWE HAyYHOW MNEPUOJAMKH, HAXOIAIICHCS B OTKPBITOM JIOCTYIIE H
I/ICHOJ’IB3}’IOH.ICI>1 OIMPECACIICHHBIC MCPLI, T'apaHTUPYIOIIUC ,HOCTOfIHOQ KaueCTBO HUX COACPKAHUA:
https://doaj.org/



http://elibrary.ru/contents.asp?titleid=8244
http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

8.4. IlepeyeHb MPOrpaMMHOI0 oGecriedeHust

ol Hauvenosanue I10 (tara, wovep, €pok seftermin)
1 Windows I[OUFOBOP Ne 690 or 19.05.2015r., cpok
neicTBusl, OeCCpOUHBIN
Horosop Ne 690 ot 19.05.2015r., cpok
2 Offi neiictBusi, 6eccpounsiii; Jlorosop Ne 727
: ice Standart o
ot 20.07.2016r., cpok nencTBus,
0ecCpOYHBIi
3 MathCAD sepersl4 umi 15 Akt /m ot 21.07.09 (F(lc. Kontpakr 487
ot 28.05.09), 6eccpounblit
8.5. Onucanue MaTepuaaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOM JIs1 OCYIIEeCTBJIEHUS
00pa3oBaTeIbHOIO MpoIecca Mo JUCIUNIHHE
HanmeHnoBaHnue 000py10BAHHBIX YU4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ne P 00TEKTOB 15 POBEACHHSI N Ilepeyens 0CHOBHOIO 000PY/I0BAHUS
I/ | NPaKTHYECKHUX M JIAa0OPATOPHBIX 3aHATHI,
NMOMEIIeHU I IJIfl CAMOCTOATEeILHOM
paboThI 00yuaOIMXCsl (HOMepP Ay IMTOPHH)
Jlaboparopus "IIponeccos u AXII". JlabGopaTopHble YCTaHOBKU I10 H3YyUEHUIO
VYyeOHast ayIuTOpus AJisi IPOBEICHHUS mpouecca  pekTudUKaluuMu, — Ipolecca
3aHATUN CEMUHAPCKOTO TUTA. Y4eOHas teronepenayn  (tpyba B TpyOe),
ayJIUTOPUS ISl KypCOBOTO IPOEKTUPOBAHUS | TaOOpaTopHasl YCTAaHOBKA JJIsi M3MEPEHUs
1 (BBITIOJIHEHUS KYPCOBBIX padoT). JaBJICHMUSI, CTallMOHAPHOE MeHa
" | YueOHas ayauTopus IUIsl TPOBEACHUS o0opy/l0OBaHHE, MHTEpaKTUBHAs  JIOCKa.
TPYIIOBBIX U WHAUBUAYAIbHBIX CTOJBl yYEHUYECKHE , CTYJIbsl YUEHUUECKHE.
KOHCYJIbTAIlui. YueOHas ayauTopus st
MIPOBEICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
NpOMEXyTO4HOU arrectarmu. (A-118)
JIaGoparopusi «TexHonoruss opranudeckux | CToJsl JaboOpaTopHbIE OCTPOBHBIE
coeMHeHUI». VYueOHas ayautopus Ui | ¢usuueckue; CTOIBI OCTPOBHBIC
pOBeICHMUS TabopaTopHBIX padboT. (A-311) XUMUYECKHE; TIOJKU JIJIST TIOCY/IbI; MOMKHU;
Cronbl naboparopHsie; CTOIbI
nucbMeHHbIe; mKkad BeITsDKHON 150011B;
mkadsl cymuiabHbl WS31; Ganst BoasiHas
MHOTOMECTHasT; TIeub My(enbHasl.; TUTTKA
5 AIIEKTpUYECKas; MAaTHUTHAS MeEIIajKa.;

tepmoctar VT8; anmapar mis
ONpeieTIEHUs] TEMITEPaTypPhl BCIBIIIKY;
naboparopHas peKTU(UKAITMOHHAS
KOJIOHHA; Bechl aHanuTtnueckue BJIP200;
Bechl AnekTpoHHbie HL100; mratuBbl
nabopaTopHbIe; TaOypeThl 1a00PaTOPHBIE;
CTYJI; XMMHYECKasi MOCyja, J0CKa
MEJIOBasl.




VueOHast ay TUTOPHS JUIS TIPOBEIICHUS
3aHSATHH JISKIIAOHHOTO THIIA. Y 4eOHas
ayIUTOPUSL 1JIsl IPOBEICHHS 3aHATHI
CEeMHUHAPCKOTO TUMA. Y4yeOHast ay TuTOPHS
JUTs1 KYPCOBOTOTIIPOCKTHPOBAHHMS
(BBIIOJIHEHUSI KyPCOBBIX paboT). YueOHas
ayIUTOPHSL JIsl IPOBE/ICHUS TPYIIIOBBIX U
WHJIUBHUIy JIbHBIX KOHCYJIbTalli. YueOHast
ayIUTOPUSI 1JIsl IPOBEICHHS 3aHATHI
TEKYIIEr0 KOHTPOJS M HPOMEKYTOUHOM
arrecrauu. (A-306)

Croyibl  y4YEHUYECKHE  JIBYXMCCTHBIC
(MOHOOJIOKH), CTOJ TPENno/aBaTeIbCKUH,
CTYJ IPeroAaBaTeIbCKUM, J0CKa
ayTUTOpHAs (MemoBast), Tadiuia
Meunpeneesna.

[TomereHre Ui CaMOCTOSITELHON PabOThI
obyuaromuxcs. (I'-401)

CroJibl, CTYJIbs, KOMIIBIOTEPHI

KomnbroTepHsliit kiacc. YueOHas ay TuTOpHs
JUIS TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO THIIA.
VY4eOHas ayTuTOpHS IS IPOBEICHUS
3aHSATUNA CEMUHAPCKOTo THMa. Y4yeOHas
ayJIUTOPUS JJIsl IPOBEICHHS Ta00paTOPHBIX
pabot. YuebHas aynutopus JUisi KypCOBOTO
MIPOCKTHPOBAHMSI (BBITIOJTHEHHS KYPCOBBIX
pabot). YueOHast ay TuTOpHs AJsl MPOBEACHUS
TPYIIIOBBIX W WHIUBUIYTBHBIX
KOHCYNbTalMii YueOHast ayauTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIETO KOHTPOJIS U
npomexyrounoi arrecrarmu. (YJIK-203)

IlepeHOCHOM ITPOEKTOP, PKPaH, CTOJIBI
KOMIIbIOTEPHBIE, CTOJ
IIPENoAaBaTeIbCKUM, CTYJIbs, 1OCKa
aynutopHas (MapkepHasi)- I1K ¢ Beixomom
B ceTb MHTEepHET

Jlabopatopus "IIpoueccsl u anmaparsl
3alIUThI OKpYXkaromeil cpeapl”. YueOHas
ayJIUTOpUS JJIsl IPOBEIACHUS 3aHATHH
CEeMHUHApPCKOro Tumna. YueOHas ayIuTopust
JUISL KypCOBOT'O ITPOEKTUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOpUsl Ul TPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCyNbTaUKd YdeOHas
ayIUTOpHUs Ul NIPOBEICHUS 3aHATUN
TEKyLIEro KOHTPOJII U  IMPOMEXYTOUHOH
arrecrarun (A-409).

Cronbl yueHnueckue MoHOO010kH, CTOIHI,
CTYJIbSl, IOCKA ayTUTOpHAs (MeoBasi),
MIPOEKTOP, HOYTOYK, IKpaH MEPEHOCHOM,
YCTaHOBKA TEXHOJIOTMYECKOT0 KOMILIEKCA,
MO3BOJISIIOIIAS] CHU3UTh PaclpOCTPAHEHUE
a’pOJIUCIIEPCHON CUCTEMBI B
MIPOCTPAHCTBE, YCTAHOBKA, TO3BOJISAIOIIAS
CO3/1aTh aXPOJUHAMUYECKYIO TATY.
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