MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((pritran)
(benepanbHOro ToCy1apCcTBEHHOTO OIOIKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHuUs

«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

(HXTU ®I'BOY BO «kKHUTY»)

p \ YTBEPIKIIAIO
JNOKYMEHT NOAMNMUCAH
SJIEKTPOHHOM NOANNCHIO Tenb ,[LHpEI{TDpa oo yP
Comr OO UEECMOMTITANS s e LU Huxudoposa
[leiictButeneH: ¢ 28.04.2022 po 22.07.2023 . a L. X
\. J mas 2023 r.

PABOYAA IIPOI'PAMMA

[To qucuurmummae B1.B.07 «MoaeaupoBaHuie DHEPIO- U pecypcocOeperaronmx

IponccCCoOB B XMMHUYECKOM TCXHOJIOTHH, Hed)TeXI/IMI/II/I 1 OMOTEXHOJOTHH»

Hampasnenue noarotoBku 18.03.02 «Dmepro- u  pecypco-cOeperaronine
IPOIIECCHI B XMMUYECKOU TEXHOJIOTUH, OMOTEXHOJIOTUU U HePTEXUMUN»
[Tpoduas / mporpamma «MalluHbl U anmnapaTbl XUMUYECKUX ITPOU3BOJICTB»
KBanudukanus BbImyCKHUKA OakaiaBp
dopma o0ydeHus OYHAasi, OYHO-3a0YHAs
dakysbTeT MEXaHUYECKUU
Kadenpa-pazpaborunk paboueit mporpamMmbl MAXII
dopma o0yueHus OuHas OuHo-3204HasI
Kypc 4 4
CEMECTD I 7
Yacel 3.€. Yacel 3.€.
Jlekuun 18 0,5 9 0,25
JlaGopaTopHbie 3aHATHUS 18 0,5 18 0,5
[IpakTrueckue 3aHsATus - - - -
KoHTposs caMocTosATeIbHON PabOThI 36 1,0 36 1,0
CamocrosTenbHas paboTa 36 1,0 45 1,25
dopma arrecTauuy — 3a4eT
(4achl Ha KOHTPOIIb) ] ) ] i
Bcero 108 3 108 3

Hwxnaexkamck, 2023 r.



Pabouast nmporpamma yueOHOM aucturummabl b1.B.07 «MojennpoBaHnue SHEPro- u

DCCVDCOC6eDeFaIOH_[I/IX OponuccCcoB B XUMHUYECKOM TCXHOJIOT'MH, Hed)TeXI/IMI/II/I u

OMOTEXHOJIOTUI» COCTaBJICHA C y4eToM TpeOoBaHUil DenepalibHOTO TOCYIapCTBEHHOTO

o0pa3zoBaTelIbHOTO cTaHmapTa Beiciiero oopasobanus (Ne923 or 07 amrycra 2020rT.)

(moMmep, mata yTBEPKICHHMS)

110 HAIIPaBJICHUIO 18.03.02 «3JHE Pro- M pecypcocheperamIme npouecchl B
XUMUYECKON TEXHOJIOTUHU, HEPTEXUMHUHN ¥ OUOTEXHOJIOTUU »
(mdp) (HaumMeHOBaHME)

npodwto OakanaBpuaTta «MalIMHBI U anapaThl XHMUYECKUX ITPOU3BOJICTB,
Ha OCHOBAaHMH y4eOHOTrO iaHa Habopa oOy4aromuxcsa 2023 roga vadopa.

Pa3paboTunk nporpammsi:
noteHT kad. MAXII N.A. CabanaeB

(momKHOCTD) (nbArmcs) (1.0. ®amuinms)

Pabouas nporpamMmma paccMoTpeHa u o00peHa Ha 3aceaanuu kadeapst MAXII
npotokos Ne_ 8 ot «19» ampenst 2023 r.

3aBeayromuii kadeapoi p W.H. Maaplies
ATHICDH) (U.0. ®amuims)




1. etk ocBOEHMSI JUCHUIIJIMHBI
Henssmu ocBoenus aucuuiniuael 51.B.07 «MoenupoBaHue YHEPIro- "

pecvpcoc6eperafom1/1x IPOLIECCOB B XMMMYECKOW TEXHOJIOTHUH, Hed)TeXI/IMI/II/I )41

OHMOTEXHOJIOTUN» SBISIOTCS.

a) OBIIAJICHUE 3HAHWSIMH B O0JIACTH TEOPUU ¥ MIPAKTUKU MOICITHPOBAHUS,
0) OCBOCHHE METO/I0OB MATEMATHYECKOTO MOJICIIMPOBAHUS;
B) 3HAKOMCTBO C COBPEMECHHBIMU KOMITHIOTEPHBIMHU TEXHOJIOTUSIMH MOJICITMPOBAHHSI.

2. MecTo qucuunaIuHbl (MOayJisi) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucturmmuaa 51.B.07 «MoaenupoBaHHe JIHEPro- | pecypcocOeperarommx

oponcccoB B XUMHYECCKOM TCXHOJIOT'HMH, Hed)TeXI/IMI/II/I U OMOTEXHOJOIHMU» OTHOCHUTCSI K

sapuamusrou yactu OIl u popmupyet y 6akanaBpoB no HampasieHuto noarorosku 18.03.02
«DHEPro- W pecypco-cOeperaronme mporecchl B XMMHYECKOW TEXHOJIOTHH, OMOTEXHOJIOTUU

U _HedTeXVMMHUN» HA0Op 3HAHWM, YMEHUH, HABBIKOB M KOMIIECTCHIIMM, HEOOXOAMMBIX IS

BBITIOJTHEHUS  HAY4YHO-UCCJIEOBATEIILCKOM, TEXHOJOTMYECKOM W  MPOEKTHOM  BHUIOB
NEITEIbHOCTH.
s ycnemHoro ocBoeHust nucuuiuinHbl J{ucnumnuaa b1.B.07 «MonenupoBanue

SHECPIro- " DCCVDCOC6CDeFaI-OHII/IX MIPOLIECCOB B XMMHUYECKOM TEXHOJIOTHUH, Hed)TeXI/IMI/II/I )41

OMOTEeXHOJIOTUUY» Oakxanasp 1o HampasieHuto moaroroBku 18.03.02 «3Hepro- u pecypco-

c6epera10ume MPOLIECCHl B XMMMYECKOM TEXHOJIOTHH, OMOTEXHOJIOTHH | Hed)TeXI/IMI/II/I»

JO/KEH OCBOUTH MaTepHas MPEAMICCTBYOMUX AUCIUTIIHH:
a) b1.0.12 Maremaruka;

0) b1.B.04 OcHoBHBIE IPOIIECCHI U alllapaThl XUMHUYECKUX TEXHOJIOTHH;
8) b1.B.03 O061mas xumudeckas TEXHOJIOTHS,
2) b1.0.16 UupopmanmoHHbIE TEXHOJIOTUHU (MHPOPMATHKA).

Jucnummuaa b1.B.07 «MojiennpoBaHue SHEPro- M _pecypcocOeperarommx IporeccoB

B XUMMYECKOW TEXHOJIOTUH, Hed)TeXI/IMI/II/I 1_OHMOTEXHOJIOTHU» SIBJISIETCS Hpez[meCTBonmeﬁ 151

HeoO0Xxo0/IuMa JJis YCHEIIHOT0 YCBOCHHUS MOCIETYOIINX JUCIUIINH!
a) b1.B.18 CuctemHbIi1 aHaIM3 MPOIIECCOB XUMUUECKON TEXHOJIOTHH;
0) 51.B.05 [IpoekTrpoBaHnEe COBPEMEHHOI'O TEXHOJIOTHYECKOT0 000PY/10BaHHUS
XUMUYECKUX U HEPTEXUMUIECKUX TTPOU3BOICTB;
B) bl1lB.17 IIHHOBalMOHHBIC TEXHOJOTMM W TEXHHMKA B  XHMHYECKOM
anmapaToCTPOEHUH.
3HaHwWsI, TOTyYCHHBIC IpU M3ydeHnn auciumuinabl b1.B.07 «MojgennpoBaHue SHEpTro-

)41 pecypcoc6eperafomnx MPOIIECCOB B XMMMYECKOM TEXHOJIOTHUH, HC(bTGXPIMI/II/I u

OMOTEXHOJIOTHU MOTI'YT OBITH MCIOJIL30BaHbI IIpH IIPOXOKIACHUN Hpe,[[,[[I/IHHOMHOﬁ IMPaKTUKHU

U BBINOJIHEHUHM BBIMYCKHBIX KBaIM(PHUKAIIMOHHBIX padOT IO HAMNpPaBACHHUIO IMOATOTOBKU
18.03.02 «DHepro- u pecypco-cOeperammme nporecchl B XUMHUYECKOW TEXHOJOTHH,

OMOTEXHOJIOTUU U HEDTEXUMUU.




3. KoMmnerenuuu ody4yaromerocs, popMmupyemMbie B pe3yJibTaTe 0CBOCHUS
AMCUMILIUHBI

YK-1 Crnioco0eH oCyIIeCTBIATh MOUCK, KPUTUUECKUI aHAIIN3 U CUHTE3
uHbOpMAIIH, TPUMEHSITH CUCTEMHBIN TTOIXO]T JJI PEIICHUS
MOCTABJICHHBIX 3a/1a4

VYK-1.1  3nHaeT MeTOAMKH MOUCKA, cOopa u 00paboTku HHPOpMAIUH,
aKTyaJIbHbIE POCCUICKUE U 3apyOeKHbIe NCTOUHUKHN UH(POPMAITUU
B cepe mpodhecCHOHATBHOM e TEIbHOCTH; METOJ] CHCTEMHOTO
aHanmm3a

VYK-1.2  YmMmeer npuMeHSTh METOIMKHU MOKUCKA, cOOpa u 00paboTKu
UH(MOPMAIINH; OCYIIECTBISATh KPUTHICCKUIN aHAIIU3 W CUHTE3
nH(MOPMAIIVH, TTOJTYYCHHON U3 Pa3HbIX HCTOYHUKOB; IPUMEHSTH
CHCTEMHBII TTOJIXO]I TSl PEIICHUS TIOCTABJICHHBIX 33124

YK-1.3 Braneet HaBpikamu moucka, coopa u 00pabOTKH, KPUTHUECKOTO
aHaJIM3a ¥ CHHTEe3a HH(POPMAITUH, HCIIOIH30BAHUS CUCTEMHOTO
MOJIXOJIa JUISI PEIICHUS TIOCTABJICHHBIX 3a1a4

B pe3ynomame oceoenusn oucyuniunvl 00y4arouuiica 0014ceH:.

1) 3HaTh. a) OCHOBBI TCOPUM U TPAKTUKH MOJCIUPOBAHUS JHEPro- U
pecypcocOeperaronmx nporeccoB B XUMUYECKONW TEXHOJIOTUH;

0) OCHOBHBIC 3aKOHBI TPOTEKAHHS MPOIECCOB XMMHYCCKOW TEXHOJIOTHH
(ocHOBOTONIATAIOIINE 3aKOHBI TEIJIO- H MacCOIEPEHOCa, THAPOIMHAMUKH).

2) VYMeth: a) pa3pabaThiBaTh aJTOPUTMbI PEIICHUS MaTeMaTHYECKUX MOjeseh
TEIJI0- 1 MaCCOOOMEHHBIX MPOIIECCOB;

0) pemaTh THUMOBBIC  3aJa4d  XHMHUYECKOW  TEXHOJIOTHH  CPEICTBAMHM
KOMITbIOTEPHOTO MOJAEINPOBAHHUS.

3) BiageTh: a) HaBBIKAMHU HMCIIOJIB30BAHMUS CIIEIHATM3UPOBAHHBIX KOMITBIOTEPHBIX
porpamMM Jijisi MOJICIMPOBAHUSI TEXHUUECKUX OOBEKTOB U TEXHOJIOTUYECKHUX MPOIIECCOB,;

0) TeXHUKOH Bepr(PHUKALNU U OLICHKU aJCKBATHOCTH MOJICIICH.

4. CTpykTrypa u conep:xkanue qucuumiuabl b1.B.07 «MoxenupoBanue »HEpro- u

pecypcoc6epera101u1/1x IponccCoB B XAUMHUYECKOU TCXHOJIOTHMH, Hed)TeXI/IMI/II/I u

OMOTEXHOJIOTUH»
OO61mas Tpy1I0eMKOCTh TUCIUTIINHBI COCTABIISICT 3 3a4eTHBIE eauauIibl, 108 gaca

4.1. Ounas ¢popma

No Bunbl yaebHo# paboThl
(B qacax) OLeHOYHBIE CpeICTBa
i/ % IUIsE TIPOBE/ICHUS
I Paznen qucnuminHbL g MPOMEXXYTOYHOM
o
O JlabopaTopHsie aTTECTALMHU 110
Jlexuuu KCP P
extt 3aHATHS C CPC paszenam
OO0uire BOonpocsl Orser o
1 LLI P 7 6 6 9 9 naboparopHoii padote
MOJICTUPOBAHUSL.
pedepar
2 | Moxemnposanue 7 4 4 9 9 Ortuer no
HPOLIECCOB XMMHKO- nmabopaTopHO# paborte,




TEXHOJIOTUYECKHUX cobecetoBanue
CHCTEM.
MeTo/ bl ONTUMH3AIUH
MPU MOJICTUPOBAHHIU
3 | sepro- u 71 6 6 9 9 Oraer o
nabopaTtopHoi padote
pecypcocoeperarommx
MPOU3BOJICTB.
KomnerorepHoe Oruer no
4 | MomenupoOBaHUE 7 2 2 9 9 nabopaTopHOit pabore,
MIPOLIECCOB U CUCTEM KOHTpOJIbHAst paboTa
Hroro 18 18 36 36 108
| dopma arrecranuu 3auem
4.2. OuHo-3a04Han popma
Ne Bunp! yuebHoli paboTsl
(B gacax) O1ieHOYHBIE CpEeICTBA
n/ % JUTSL TIPOBEJICHHUS
I Pasznen quCHUILINHBI § IIPOMEXKYTOUHOH
o
o JlabopaTopHbie aTTECTaIMH 110
Jle
KIIUU SARSITISL KCP CPC pazrenam
O061mrre BOmpock Oraer no
1 P 7 3 6 9 11 nabopaTopHOit paboTte
MOJICITUPOBAHHSI.
pedepar
MopaenupoBanue
MIPOLIECCOB XMMHUKO- Oraer no
2 7 2 4 9 11 naboparopHoii padore,
TEXHOJOTHUECKUX
cobeceoBaHme
CHCTEM.
MeTo/ bl ONTUMH3ALUH
[IPY MOJICIIUPOBAHUH
O
3 | sHepro- u 7 3 6 9 11 et 1o
nabopaTopHOit pabote
pecypcocoeperarommx
MPOU3BOJICTB.
KomnsrotepHoe Otuer o
4 | MomenupOBaHHE 7 1 2 9 12 nabopaTopHO#t padore,
IIPOLIECCOB U CHCTEM KOHTpOJIbHAsE paboTa
HUroro 9 18 36 45 108

| ®dopma arrecTauuu

3auem

5. Conep:kaHue JIEKIMOHHBIX 3aHATHH MO TeMaM C yKazaHueM (POPMHUPYEMBIX
KOMITIETEHITUH ¥ MCIIOIh3yEMbIX MHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

5.1. Ounas ¢popma

OueHo4HBIE
Tema CpencTBa st
Ne Paznen Ya- HpOBEICHUS
JIEKITMOHHOTI'O KpaTKoe COJZCPpIKaHNC o
H/ II JAUCHUITIIMHBI ChI NPOMEXKYTOTHON
3aHATHA aTTeCTAIMH 10
pasnenam
I[TpenMer u 3aj1auu Kypca, ero
[Tonsarue, e u | CBA3L C APYTHMH TUCHUILIIMHAMA. YVK-1.1,
1 OO6mwme Bompockl 2 | sanaun VuebHas nuteparypa. JHEpPro- u VK-1.2
MO/JIETTUPOBAHMUS. pecypcocOepexenne Kak VK 1 3’
MOACIUPOBAHUA | e reriueckas 1 sKoNOrIUCCKas T
COCTABJISIIONIAS B CHCTEME




HAIMOHAILHON 0€30IacCHOCTH
Poccun. OCHOBHBIE TTOHITHS U
OTpEe/ICTICHUS
pecypcocbepexenne,
sHeprocoepexeHune, 0e30TX0IHOE
XHUMHYECKOE MPOU3BOJICTBO U
MaJIOOTXOJHOE XMMHYECKOE
MPOU3BOJICTBO,
pecypcocheperaroiiee XMMHYECKOe
MPOU3BOJICTBO.

IlonsiTue Monenu u

MopenupoBanue, | MOJCIMPOBAHUS. Knaccudukanus
o Mozeneit. Obmas cxema mporecca YK-1.1,
KaK OCHOBHOH
MOJIENMpoBanus. MarteMaTHueCKUe VK-1.2,
MCTOZ Hay"HOTO MO/ICTIH POLIECCOB B XUMHKO- VK-1.3
IIO3HAHHA TEXHOJIOTHYECKUX CUCTEMAaX.
KoMmribroTepHoe MOAEINpOBaHUE
IIpobnems! 3HEpTO- U
pecypcocOepekeHus B XAMUIECKOM
TEXHOJIOTUH, He(PTeXUMUH,
OMOTEXHOJIOTUU. JHEPrOEMKOCTD
CYLIECTBYIOIINX TEXHOJIOTHIECKUX
MPOLIECCOB B XUMUYECKOU U
[Tpobremsl n HeTEXUMHYECKOH TEXHOJIOTHH,
IIyTH Pa3BUTHA ouortexHonoruu. [lokazarenu VK-1.1,
SHEpPro- u pecypcocoepexeHns VK-1.2,
pecypcocOeperaro | TPOMBILUICHHBIX XUMHYECKNX VK-1.3
IAX TeXHOTOrHi | MPOM3BOACTB. [ytu sHepro- u
pecypcocOepekeHus Ha pa3TuIHbIX
HepapXuvecKux ypoBHsx. Posb
TEPMOJIMHAMUYECKOTO TT0/IX0/1a B
peLIeHUH 33134 SHEPro- U
pecypcocOepekeHus B
XMMHUYECKOM ITPOU3BOJICTBE.
Cucremsl ypaBHEHHUI
MaTepralIbHBIX OANaHCOB I10:
00IIMM MacCOBBIM pacxoaaM
MOHCHI/IPOBaHHe (U3NYECKUX TOTOKOB; OOIIHM
Iponeccon MaCCOBBIM pacxoJiaM XMMHYCCKUX
XUMHUKO- KOMIIOHEHTOB, O6H_[I/IM MaCCOBBIM
TEXHOJIOTHUECKUx | PACXOAaM XHMHUUCCKUX JIICMEHTOB. VK-1.1,
TeopeTndeckuii n MPaKTUUECKHIA VK-1.2,
CHCTEM HauOCHOBe MaTepUaIbHBIN OaaHC. VK-1.3
YpaBHCHHM MopenupoBanne MaTepUalbHbIX
0ajaHCcoB IOTOKOB B (hopMe HOTOKOBOM
MonenupoBanue MTOTOKOB Macc nuarpammsl. Kpurepnn onenku
X0/1a mporiecca U KpUTepuu
poneccoB
3¢ PEKTHBHOCTH UCTIOIH30BaHMUS
XUMHUKO- CBIPBAL.
TEXHOJIOTUYECKHA
WurerpanabHoe ypaBHEHUE
X CHCTCM. COXpaHEHMsI SHEPIUU B
MonenupoBaHne | rexponormueckoii cucreme.
IponcccoB OHranbenuiiHeiil 6anaHc, Kak
XUMUKO- YaCTHBIN Cllydail SHEPreTUUECKOro
TeXHOJIOrHuecKkux | 0aranca. Mozenb SHTaIbIHIHOTO 1 YK-1.1,
SHEPreTUYeCcKOro 6anaHcoB B VYK-1.2,
CHUCTEM Ha OCHOBC .
. (opmMe ITOTOKOBOH THATPAMMEL. VK-1.3
yYpaBHCHUU Posib sHEpreTHyeckoro Gananca

OajlaHca II0TOKOB
SHEPTUU

CHCTEMBI B PEILICHUH BOIIPOCa
sHeprocoepexenus. Koappuuuenrt
npeoOpa3oBaHUs SHEPTHU U

3¢ EKTHBHOCTD




(YHKIIMOHUPOBAHUS XUMUKO—
TEXHOJIOTUYECKON CUCTEMBI.

IIpsiMast CTPYKTYpHO -

Hcnonp3oBanue JICKOMITO3UIINOHHAS, CTPYKTYPHO —
METOJIOB napameTpuyecKast ONTHMHU3AIIHS
ONTHMHU3ALNH XTC B 3amagyax 3HEpro- u
npu pecypcocOepexeHns B VK-1.1,
2 XHMHYECKON TEXHOJIOTHUH. YVK-1.2,
MOACTMPOBAHIH I'pagrieHTHBIE METOIBI VK-1.3
SHEpPro- u ONTUMU3AINH TPOIIECCOB.
pecypcoc6epera}o OnTuMu3anys Ha OCHOBE PEIIEHUs
IMX TPOU3BOJCTB | 33784 JIUHEHHOTO
MPOTrpaMMUPOBAHUSI.
MeTobI MeTobI Knaccudukarus METOJIOB pellieHus
MaTeMaTHYECKUX MOJIEIEH.
OIITUMH3aAlINU peICHUA Pelllerie Ha OCHOBE
Hpu MaTeMaEquCKHX AHANUTHYECKUX M IPUOIMKEHHBIX VK-1.1
5 | Momemuposammm | ., | Mosienei MeTo0B. cnonb3oBanue VK-1 2’
3Hepr0- u HpOI.[CCCOB YUCJICHHBIX 1 ACUMIITOTHYCCKHUX =
pecypcochepera XMMUKO- METO/IOB IPU MOJICTUPOBAHIH YK-1.3
XUMHUKO-TEXHOJOTUIECKUX CUCTEM.
10)118%0.4 TEXHOJIOTHUYECCKHNX
[Ipsimbie 1 0OpaTHBIC 321291
PpOU3BOJCTB. CUCTEM TEIIO- ¥ MacCOOOMEHa.
Knaccudukarms moneneit
MPOILIECCOB U anaparoB
XHMHYECKOW TeXHOJIOruu. Moens
Mo JEUPOBAHUE HJeasbHOTO cMeleHus. Mogenb
ATTIapaToB HI€aJIbHOIO BHITECHEHHS. VK-1.1,
2 . Juddysnonnas Mozaens. Suceunas VK-1.2,
XAMHAICCKON MoJieb. CMelIaHHbIe MOJICITH. VK-1.3
TCXHOJIOTHH OcoGeHHOCTH U 00J1acTH
HCIIOJIb30BaHMSI OCHOBHBIX
Mo/IeJieii TIPOLIECCOB U aIllapaToB
XMUMHUYECKON TEXHOIOTHH.
0O030p COBpEeMEHHBIX
MPOTrPaMMHBIX MTAKETOB
Kommbroreproe MOJIEIUPOBAHMS ¥ IPOEKTUPOBAHHUS
MOZJACIMPOBAHUC U | XMMHUKO-TEXHOJIOTHYECCKUX CHCTEM.
HpOFpaMMHO' TexHauueckue XapaKTCPUCTHUKU U
Kommsroteproe MH(OPMALMOHHB] | OCHOBHBIC IIDHCMI paboTL. VK-1.1
4 MOJICIIMPOBAHUC 2 | e crcTeMsl OnTuMu3anus 3Hepro- YK-l.Z:
IPOLIECCOB H pecypcocOeperaroimx npoLeccoB
CHCTEM MOJCIMPOBAHUA IyTeM MOJEIUPOBAHHS C IOMOIIBIO YK-13
XUMHUKO- HanboJee pacipoCcTpaHeHHBIX
TEXHOJOINUYECKUX HpOFpaMMHO-I/IH(i)OpMaI_[I/IOHHLIX
CHCTEM CHCTEM MOJICTTMPOBAHHUS U
MPOEKTUPOBAHMSI XUMHKO-
TEXHOJIOTUIECKHUX CHCTEM.
5.2. OuHo-3a04Has popma
OneHoYHbIE
cpezcTBa Iis
Ne Paznen Ya- Tema HpOBEIEHUS
JEKIIMOHHOT O Kpatkoe conep:xanue y
/i JTUCHUILIIUHEBL ChI MPOMCEKYTOUHOHU
3aHATHA aTTeCTaIUH 110
paszenam
IIpeamet m 3amaun Kypca, ero CBsI3hb YK-1.1,
1 Obmue BOIPOCHI 1 Honsrne, nemm u c ipyFI/IMI/I I[I/ICHI/IHHI/}IIII;aMI/I. VYK-1.2,

MOJCIMPOBAHUA.

3aga4uu

Y4eOHast muteparypa. JHepro- u

YK-1.3




MOACIIUPOBAHUA

pecypcocOepexeHne Kak
SHEPIreTUYCCKAs M DKOJIOTHICCKAs
COCTaBJISAIONIAS B CHCTEME
HAIMOHAJIILHON 0€30IaCHOCTH
Poccru. OCHOBHEIE IOHSATHS U
OTIpe/IeTICHUsI: pecypcocOepexeHue,
sHeprocoepexeHune, 0e30TX0IHOE
XHUMHYECKOE MPOU3BOJICTBO U
MaJIOOTXOJHOE XMMHYECKOE
MPOU3BOJICTBO,
pecypcocheperaroiee XMMHIECKOe
MIPOU3BOJICTBO.

MopaenupoBanue,
KaK OCHOBHOM
METOJI HAYYHOI'O
MO3HAHUS

[TonsATHe MOJEIN U MOJCITUPOBAHHUS.
Knaccudukanus mozneneit. Odmas
cXema Iporecca MOACIUPOBAHUS.
MaremaTuueckue MOAEIU
HPOLIECCOB B XUMUKO-
TEXHOJIOTUYECKHX CUCTEMaX.
KomMm1proTepHOE MOAETUPOBAHUE

YK-11,
YK-1.2,
YK-1.3

[Tpobmemsr u
MyTH Pa3BUTHS
SHEPro- u
pecypcocOeperaio
IIUX TEXHOJOT Ui

[Ipobnems! 3HEpTO- U
pecypcocOepexeHHss B XUMHIECKON
TEXHOJIOTUH, HEPTEXIMHUH,
OMOTEXHOJIOTHH. DHEPTOEMKOCTh
CYIIECTBYIOIINX TEXHOJIOTHIECKUX
MPOLIECCOB B XUMUYECKOU U
He(PTEXUMHUYECKON TEXHOJIOTHH,
ouoTtexHooruu. [lokazarenu
pecypcocOepexeHus
MMPOMBINUICHHBIX XUMHWYCCKUX
npousBoacTB. [TyTu 3HEprO- I
pecypcocOepekeHrs Ha pa3InyHbIX
HepapXU4eCcKuX YpOBHIX. Poib
TEPMOJANHAMHYECKOTO MTOX0/1a B
pEIICHHUH 3a]1a4d SHEPro- U
pecypcocOepexeHnss B XUMHIECKOM
MIPOU3BOJICTRBE.

YK-1.1,
VYK-1.2,
VK-1.3

MoaenupoBanue
MIPOLIECCOB
XUMHKO-
TEXHOJIOTHYECKH
X CUCTEM.

MopaenupoBanue
MPOLECCOB
XHMHKO-
TEXHOJIOTHICCKUX
CHCTEM Ha OCHOBE
ypaBHEHUH
0ayaHCcoB
IIOTOKOB Macc

Cucremsl ypaBHEHUI
MaTepHaIbHBIX OaJIaHCOB TIO:
0OIIIMM MacCOBBIM Pacxoam
(U3NYECKUX TOTOKOB; OOIIHM
MacCOBBIM PAacX0J[aM XUMHUECKHUX
KOMITOHEHTOB; OOIIIMM MacCOBBIM
pacxosiaM XMMHUYECKHUX 3JIEMEHTOB.
TeopeTuueckuit U MpaKTUYECKUI
MaTepualbHbIA OanaHc.
MopenupoBaHue MaTepualibHbIX
MIOTOKOB B (hOpMe ITOTOKOBOU
quarpammel. Kputepuu omeHku
X0/1a Mmporecca U KpuTepuu

3¢} PEKTUBHOCTH UCTIONTB30BaHU
CBIPBSI.

YK-1.1,
YK-1.2,
VK-1.3

MogenupoBanue
MPOLIECCOB
XHMHKO-
TEXHOJIOTHYCCKUX
CHCTEM Ha OCHOBE
YpaBHEHUI
OajlaHca IMOTOKOB
SHEpPruu

WurerpansHoe ypaBHEHNE
COXpaHEHHMS SHEPTHU B
TEXHOJIOTUYECKOH CHUCTEME.
DHTaNBIUHAHEIN OaTaHc, KaK
YaCTHBIN CclTyuyail SHEepreTH4eckoro
6amanca. Mozenb SHTAIBITUIHHOTO U
9HEPreTHYecKoro OaraHcoB B popme
[IOTOKOBOH nuarpaMmsl. Poib
9HEPreTHYecKoro OajaHca CUCTEMBI
B PEIICHUH BOTIPOCa
sneprocoepexenus. Koappuuuenrt

YK-1.1,
YK-1.2,
YK-1.3




peoOpa3soBaHKs DHEPTHUH U
3¢ HeKTHBHOCTH
(QyHKIMOHUPOBAHUS XUMHUKO—
TEXHOJIOTHYECKON CHCTEMBI.
Ucnonb3oBanne | 1PAMAi CTPYKTYPHO -
JIEKOMITO3UIIMOHHAS, CTPYKTYPHO —
METON0B HapaMeTpuIeCcKas OHTI/IE\)/[}II/ISaZ[I:I’/IH
ONTUMM3AlMHA XTC B 3aga4ax >HEPro- u VK-1.1
1 | TpH pecypcochepeskeHns B XUMHUECKOM YK-l.Z’
MOJICTIMPOBAHHUU TexHosoruu. I" PaauCHTHBIC METOABI YK 1 3’
SHEpro- 1 ONTUMH3AIMH POLIECCOB. -
OnruMu3anys Ha OCHOBE PEIEHHUS
pecypcocbeperaro y
3a/1a4 JTMHEHHOTO
X MPOU3BOICTB | pporpammupoBaHys.
MeTob! Knaccudukamus METOI0B pENIEHNs
Mertonsl MaTEMAaTHYECKUX MOJEIIEH.
ONTUMU3ALINHU peHICHUA Pelenue Ha OCHOBE aHATMTUYECKHX
pu MaTeMaEquCKHX U IPUOGIIHKEHHBIX METOIOB. VK-1.1,
| voremposany | 1| WO | oo |y
SHCpro- n XII;)IM];IKO- MOJIENIMPOBAHMH XMMHUKO- YK-1.3
pecypcocOepera TEXHOJIOTUYECKMX cUCTEM. [Ipsmble
TEXHOJIOTHUYCCKUX
FOIIUX 1 00paTHBIE 3a/1a49H1 TEMIO- U
IPOM3BOACTB. CHCTCM MaccooGMeHa.
Krnaccudukanms moxneneit
IPOIIECCOB U AIMapaToB
XUMHUUYECKOU TeXHOJIOTHU. MoJens
MogenupoBanye | MACIbHOrO cvemenus. Mozens
UIIEATLHOTO BHITECHEHHS. VK-1.1,
alrapaTroB
1 . Huddysnonnas mozgens. Sueeunast YK-1.2,
XUMAHCECKON Mozienb. CMEIIaHHbIE MOJIEIH. VK-1.3
TEXHOJIOTHHN OcoGeHHOCTH U 00J1acTH
HCTIONIb30BAHMUST OCHOBHBIX MOJIENEN
MPOLECCOB U ANIApPaToB
XUMHYECKON TEXHOIIOTHH.
0O630p COBPEMEHHBIX MPOTPAMMHEBIX
MAKETOB MOJIEJTMPOBAHHUS 1
Komibroreproe [POEKTHPOBAHUS XMMHUKO-
MOACIMPOBAHUC U | TEXHOJIOTHYECKUX CHCTEM.
K HpPOrpaMMHO- TexHHYECKUE XapaKTEPUCTHKH 1
OMIIBIOTEPHOC MH(OPMAIMOHHE] | OCHOBHbIC IPHEMbI paboTL. VK-1.1,
4 | Momemupoamme |, | o OnTHMHU3ALHS SHEPTO- VK-1.2.
IIPOLIECCOB U pecypcocOeperaroimx mporeccos
CHCTEM MOZCIMPOBaHUA IyTeM MOJEITHPOBAHUS C HOMOLIBIO YK-1.3
XHAMUKO- HanboJIee PacpOCTPAHEHHBIX
TEXHOJIOTHUYCCKHUX HpOI‘paMMHO-I/IHCI)OpMa].[I/IOHHLIX
CHCTEM CHCTEM MOJIETMPOBAHMS U
MPOEKTHPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX CHCTEM.

6. Conep:xanue J1a0OPATOPHBIX 3aHATHI (JJAaGOPATOPHOI0 NPAKTHUKYMA)

Lens npoBeneHus

1a00paTOPHBIX

3aHITAA COCTOUT B

o6yqa}01u14xc;1 YMGHI/Iﬁ M HAaBBIKOB PCHICHUSA MPAKTHYCCKUX 3aaa4,

MOACIIMPOBAHUCM TCXHOJIOI'HYCCKUX IIPOLCCCOB B XHUMHUU U He(i)TeXI/IMI/II/I,

dbopmMupoBaHUN Y
C

CBSI3aHHBIX
OILIEHKOU

a/ICKBaTHOCTH MOJIEJIeH, a TaKkKe 3aKpeIUICHHEM TEOPETHUYECKUX 3HAHWM O Kiaccuuxanuu
Mojieniel, MeTofax pa3paboTKU U BepU(pUKALIUH.




6.1. OuHasi u 0YHO-3204Hasi PopMBbI

O1LieHOYHBIE CpEeICTBA

Ne Tema I IPOBEICHUS
Paznen qucuumirHel Ya-ce1 .
/i 1ab0pPaTOPHOTO 3aHATHUS TMIPOMEKY TOUHOH
ATTCCTALlMU 110 pazacjiaM
Pa3zpabotka moneneit VK-11,
5 IC/I;aI_II/IOHapHBIX IPOLIECCOB U VK-1.2.
pelleHre YUCICHHBIMU VK-13
METOJIaMHU
Pa3paborka mozeneit
CTallMOHAPHBIX IPOLECCOB U VK-1.1,
1 ﬁgﬁﬁ; ng:g;: 2 UX pelieHne YK-1.2,
p ' ACUMITTOTUYCCKUMHU YK-1.3
METOJIaMHU.
Pa3pabotka mozgeneit VK-1.1,
5 Ee;;aunonapﬁmx MPOLIECCOB VK-1.2.
pelIeHne YHCICHHBIMU VK-13
METOJIaMHU
Pa3zpabotka moneneit
HECTalMOHAPHBIX MPOIIECCOB VK-1.1,
MojtepoBane 2 U UX pelieHue YK-1.2,
ACUMITOTUYECKUMU YK-1.3
2 MPOLIECCOB XUMUKO-
METOJIaMHU
TEXHOTOTHHACCKHX CHCTEM. MonenrpoBaHue 00paTHBIX YK-1.1,
2 3a7a4 TEII0- U VK-1.2,
MaccorepeHoca. YK-1.3
OnruMusanus XuMAKO- VK-1.1,
2 TEXHOJIOTHYECKHUX MPOIECCOB VK-1.2,
METOJO0M MOJEIUPOBAHUS YK-1.3
MeTo1bl ONTUMM3ALUH [IPU Pa3paboTka perpeccCuoHHBIX YK-1.1,
3 MOJICIMPOBAHUU SHEPTO- U 2 MOJIeJIeH TEXHOJIOTMUYECKUX YK-1.2,
pecypcocOeperaronmx MIPOIIECCOB YK-1.3
MIPOU3BO/ICTB. Pa3paboTka IMHTAITMOHHBIX VK-1.1
2 |t e
YK-1.3
MIPOLIECCOB.
KoMmmbloTepHoe Pa3pa60vTKa KOMIIBIOTEPHBIX VK-1.1,
4 MOJIETTUPOBAaHUE 2 rofq?;z?cig ;IH:;:OB ¢ . YK-1.2,
MIPOIIECCOB U CUCTEM P yansatmen YK-1.3

pE3YyIbTATOB.

kadenapst MAXII — ayauropun A-109.

7. Conep:kaHue NPAKTHYECKUX 3aHATUH

Ha6opaTopHLIe pa6OTI>I IMPOBOIATCA B IIOMCIHICHHHN KOMIIBIOTCPHOI'O KJIacca

HpaKTI/I‘-IeCKI/Ie 3aHATHUA 110 JUCLHHUIIIMHC y‘-IC6HBIM IIJIAHOM HEC IIPEAYCMOTPCHBI




8. CamocTosiTeibHAs padoTa GakajaBpa

Ounasi /ouHO-3204Hast POPMBI

O11eHOYHEIE
CpeacTBa s
Ne TeMbl, BIHOCUMBIC Ha Yachl Dopma CPC HPOBEEHUS
/i CaMOCTOSITEIIEHYIO padoTy p TIPOMEKYTOUHOH
aTTrecTaluu 1o
paszenam

1 ToHsTHe, e 1 3a1a4H [ToaroroBka pedepara, YK-1.1,

' 3/3 | BeIONIHEHME 1a00PATOPHON VK-1.2,
MOJICTTUPOBAHUS partop
JICIHP pabOThI U OTYET YK-1.3

2 . [Toaroroska pedepara, YK-1.1,
MoaenupoBaHue, KaKk OCHOBHOM .

3/4 | BeImoNHEHHE 1a00pPATOPHOIA YK-1.2,
METO]T HAyYHOTO ITO3HAHUS
paboOTHI M OTYET YK-1.3

3 | [IpoGniemsbl ¥ yTH pa3BUTHS YHEPTO- ITonroroBka pedepara, YK-1.1,
U pecypcocOeperarmmumx 3/4 | BeImONHEHHE J1a00PATOPHOI YK-1.2,
TEXHOJIOT Ul paboThI U OTYET YK-1.3

4 | MonenupoBaHue MPOLECCOB [ToaroroBka k VK-11
XUMHKO-TEXHOJIOIMYECKUX CUCTEM 45 co0eceI0BaHuUIo, VK 1'2’
Ha OCHOBE YpaBHECHHI OajaHCOB BBITIOJTHEHHE JTA0OPATOPHOM VK 1 3’
MTOTOKOB Macc paboThl U OTYET '

5 | MoaenupoBaHue MPoLEeCcCOB [ToaroroBka k VK-11
XAMHKO-TEXHOJIOTHYECKUX CUCTEM 5/6 co0ece0BaHUIO, VK 1'2’
Ha OCHOBE YpaBHEHHI OanmaHca BEITIOJTHEHHE Ta00paTOpHOI VK 1 3
ITIOTOKOB HEPrUU paboThl U OTYET '

6 | Mcnonp3oBaHue METOIOB VK-11
ONTHUMU3AINH TTPH MOJICTIUPOBAHUHT /3 | BIMOTHERNE nabopaTopHOU VK 1'2’
JHEPTO- M pecypcocOeperaromimx paboOTHI M OTYET VK 1 3’
MIPOU3BOJCTB '

7 | MeTtoapl pelieH!s: MaTeEMaTHYECKUX . YK-1.1,

. BBHITIOJTHEHHE Ta00paTOpHOI
MOJIeTIeH MPOIECCOB XMMHKO- 3/4 AGOTHL 1 OTUCT YK-1.2,
TEXHOJIOTHYECKUX CHUCTEM P YK-1.3

8 . YK-1.1
MopenupoBaHue anmapaToB g/q | BPIMOTHERNE nmabopaTopHOU VK-1 2’
XUMUYECKON TEXHOJIOTUH paboOTHI M OTYET s

YK-1.3

9 | KomnbroTepHOE MOJEIUPOBAHKE U Pemenue u coaua VK-11
POTrpaMMHO-UH(POPMAIIMOHHbIE 9/12 KOHTPOJILHOM paboTHI, VK 1'2’
CUCTEMBI MOJISITHPOBAHUS XUMHUKO- BEITIOJTHEHHE Ta00paTOpHOI VK 1 3
TEXHOJOTHYECKHX CUCTEM paboOTHI M OTYET '

8.2. KoHTpoJIb caMoCTOSITEIbHOI PadoThI

Ounas /04HO-3204Hast HOPMBI
OreHOYHbIE
cpencTBa Iyis

Ne Tembl, BBIHOCHMBIE Ha IIPOBEIEHUS

' Yacsl ®opma KCP PoBea y

n/m CaMOCTOSITENIbHYIO paboTy NPOMEKY TOUHOH

aTTeCTalllH 10
pasaciamMm
1 [Tpuem pedepara, npuem YK-1.1
[MousTre, HENy U 3a1a49n . ’
MoTeH ;)IIBIaHI/ISI 8 3/3 1abopaTOpHOIt pabOTHI U VK-1.2,
P oTyeTa YK-1.3
2 | MogaenupoBaHue, Kak 3/3 [Tpuem pedepara, mpueMm YK-1.1,




OCHOBHOM METO]] HAyYHOT'O nabopaTopHON PabOThI U YK-1.2,

MO3HAHUS oTueTa YK-1.3
3 | IIpoGneMbl 1 TyTH Pa3BUTHUS

p yrap [Ipuem pedepara, npuem YK-11,
9HEpro- u .

S T — 3/3 J1abopaTopHOit pabOTHI U YK-1.2,
pecyp °p m oT4Yera VK-1.3
TEXHOJIOTHIA

4 | MopenupoBaHUE MPOLIECCOB
ACTHP pott [Tpuem cobecenoBanus, YK-1.1,
XUMHUKO-TEXHOJIOTUICCKIX .
. 4/4 npuemM JabopaTopHoi YK-1.2,
CHUCTEM Ha OCHOBE ypaBHEHUH
paloThI U oTYeTa YK-1.3
0aslaHCOB MOTOKOB Mace
5 | MoaenupoBaHue MPOIIECCOB
AP pott [Ipuem cobecenoBanus, YK-1.1,
XUMHUKO-TEXHOJIOTUICCKUX .
. 5/5 npueM J1abopaTopHO YK-1.2,
CUCTEM Ha OCHOBE ypaBHECHUI
paboThI U oTUETA YK-1.3
OaylaHca MOTOKOB YHEPTHH
6 | Ucnonbp3oBaHue METOIOB
ONTUMU3ALNH NTPU HDHEM 1a60DaTODHOI YK-1.1,
MOJICTTUPOBAHUH SHEPTO- U 3/3 P patop YK-1.2,
paboThI U oTYETA
pecypcocOeperaronmx YK-1.3
IPOU3BOJICTB
7 | MeTtoapl pemieHus VK-11
MaTeMaTHYECKUX MOJIEICH pueM J1abopaTopHOM )
A 3/3/1 P patop VK-1.2,
IPOIIECCOB XUMHKO- paboThI U OTYETA VK-13
TEXHOJIOTHUYECKHUX CHCTEM '
8 | MoaenupoBaHue anmnapaToB HbHeM 1a60PaTODHOI YK-1.1,
XAMHYECKOH TEXHOJIOTHH 3/3 P patop VK-1.2,
paboThI 1 OTYETA VK-13
9 | KommbroTepHoe
MOJICIIUPOBaHKE U [Tprem KOHTPOJIBHOM VK-11
POrpaMMHO- 9/9 paboThl, IprueM YK-l.Z’
UH(QOPMALIMOHHBIE CUCTEMBI nabopaTopHOil paboThI U VK 1 3’
MOJICTTMPOBAHUS XUMUKO- oTyeTa '

TCXHOJIOTHYCCKHNX CUCTCM

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMBbI OIleHKH 3HAHUI

[Ipu oneHke pe3yabTaTOB AESATENBHOCTU CTYJAEHTOB B pamkax aucuuiuiniabl b1.B.07
«MoJ1eTMpOBaHNE SHEPro- U PECYypPcocOeperaonmx NpoleccoB B XUMUYECKON TEXHOJIOTHH,

HeTeXUMHUM U OMOTEXHOJOTHU» UCIIOJIb3YETCsl pEUTUHIOBasl cucTeMa. PeTHHTOBas olieHKa

dbopMupyeTcst Ha OCHOBAHHH TEKYIIETO U MPOMEXYTOUHOTO KOHTPOJIS.

Y4eOHBIM IIJIaHOM IPEyCMOTPEH TPOMEKYTOUHBIM KOHTPOJIb B (hopme 3aueTa. 3aueT
BBICTABJISICTCSI B TOM CJydae, €CJIM TeKYIIUWA PEUTHHT 10 JUCIUIUIMHE COCTABUT 3HAYCHHE,
paBHOe wiu Oosnbiiee, ueM 60 eaunun. Texkymuii pedTHHT POPMHUPYETCS HA OCHOBE OLICHKH
TEKyIIeH y4eOHOH pPabOThI CTyJIEHTa MO IUCHUIUIMHE M CKJIAJIbIBACTCS M3 OIICHOK JIBYX
KOHTPOJIBHBIX paboT, Kelc-3a/jau Ha 33JJaHHYI0 TEMY, BBIOJIHECHHS JTa0OpaTOPHBIX padoT,
NPOCITYIIUBAHUS W 3alUCH KOHCHEKTOB 9 JIeKIMii, MOATOTOBKM JBYX pedepaToB u
coOeceIOBaHMM MO OJJHOM M3 3a/JIaHHBIX MPOOJIEM, NMPaBUIBLHBIX OTBETOB Ha BOIPOCHI TECTA,
OJIHOM  pacueTHO-Tpaduueckor 3amaun. [lONOXKUTEIBHBIM  PE3yJIbTATOM  CUHUTACTCS
pe3ynbTaT, YUCICHHOE 3HAYCHHE KOTOPOro HaxoauTcs B Auamna3one oT 60 no 100 equnui.

O1eHKH 3a MepeUYHCIICHHBIC MEPOTIPUSTHS PUBOISATCS B TAOIHUIIC.



PacueT cyMMapHOTro pedTHHTIa sl OYHO-3a09HON U OYHOM opMaM 0OydeHHUs

Ha3zBanue Hluartason oueHok Kou-Bo Bcero
MUH - MaKC
JIaGopaTopHbIE 3aHATHS 4-7 9 36 - 63
Pedepatsr 4-8 1 4-8
CobecenoBanue 4-8 1 4-8
KontponbHas pabora 16-21 1 16-21
Htoro (MuH — Makc): 60 — 100
10. OuwueHouHble cpeacTBa IS TeKYIIero KOHTPOJS  YyCIeBaeMOCTH,

l'[pOMe)KyTO‘-lHOﬁ ATTECTAIlMH 11O UTOTraM OCBOCHHUA JUCHUIIINHBI

OueHouyHBIE CpeacTBa JJIsI TPOBEACHHUS TEKYIIEro KOHTPOJsS YCIIEBAaeMOCTH,
POMEXYTOYHON aTTeCTallii OOYYaOUIMXCS M HMTOroBOM (rOoCyIapCTBEHHOW HTOTOBO¥)
aTTecTanuu pa3pabaThIBAIOTCS COTJIACHO TNOJOKEeHHI0 0 DOHAAaX OILEHOYHBIX CPEJNCTB,
paccMaTpuBarOTCA Kak COCTaBHAasl 4acTh pabouel mporpaMmbl U 0GOPMIISIIOTCS OTIETbHBIM

JOKYMCHTOM.

11. UudopMmaniuoHHO-MeTOAUYECKOE OOecTieueHne TN CIUNINHBI

11.1 OcHoBHas JuTepaTypa

I[Ipy  u3ydyeHMM  IUCHUIUIMHBI b1.B.07 «MonenupoBaHue JHEPro-
pecypcocheperaroimux OPOIIECCOB B XMMHMYECKOM TEXHOJOIMH, HEPTEXUMUU H
OMOTEXHOJOTUU» B KAYECTBE OCHOBHBIX HCTOYHMKOB HMH(OpPMALUU PEKOMEHYeTCs

UCIOJIb30BaTh CIEIYIOIIYIO JINTEPATYPY.

OcHOBHBIE HCTOYHUKH I/lH(l)OpMaIII/II/l

KoJu-B0 3K3.

Edpemos, I'. 1. MoaennpoBanue XMMHKO-
TEXHOJOTUYECKUX MPOLECCOB [ DIEKTPOHHBIN
pecypc] : yueonuk / I'.1. Edppemos. - M.: HUL]

NH®PA-M, 2016. - 255 c.
- Pexxum noctymna: mo maposro 9bC «Znanium»

3BC «Znaniumy.
http://znanium.com/bookread?.php?book=510221.
Hoctym ¢ mro60it Touku UHTEpHET TIocTie
peructpanuu C |P-anpeco HXTU

KommbproTepHOe MOICTTMPOBaHHUE | yUeOHOE
noco6ue [Dnexrponnslii pecypc] / U. 10.
Edumona, U. H. Mosuan, JI. A. CaBenbesa. -
2-e 31, crep. - Mocksa : ®JIMHTA, 2017. -
70 c.. — CII6: Jlans, 2014. — 176 c.

- Pexxum noctymna: mo maposro 9bC «Znanium»

3BC «Znaniumy.

https://znanium.com/catal og/product/1860022
Hoctyn ¢ mo60i Toukn MHTEpHET moce
peructpanuu C |P-anpeco HXTU

KomrmproTepHoe MojenMpoBaHue © y4eOHUK
[Onexrponnsrii pecype] / B. M. I'panos, I'. B.
OseukuH, 1. B. OBeukun, U. B. Pygakos. —
M. : KYPC : UHOPA-M, 2020. — 264 c.

- Pexxum noctyna: no naposo I6C «Znaniumy»

3BC «Znaniumy.

https://znanium.com/catal og/product/1062639.
Hoctyn ¢ moboii  Touku VHTepHeT mocie
peructpanuu C |P-anpeco HXTU



http://znanium.com/bookread2.php?book=510221
https://znanium.com/catalog/product/1860022
https://znanium.com/catalog/product/1062639

11.2 lonoJHUuTEIbHAS JUTEPATypa

B  kadecTBe JONOTHUTENBHBIX  HCTOYHHKOB HWH(GOPMAIMM  PEKOMEHIYEeTCs
MCIIOJIb30BaTh CIEAYIOLLYIO JIUTEPATYPY:
JonoiHuTEIbHbIE HCTOYHUKU HH(pOpMauuu Koa-Bo 3K3.

CabanaeB U1.A., Anmakaesa ©.M. Ontumuzanus
XUMUKO-TEXHOJOTUYECKHUX MTPOLIECCOB METOJIOM
MoaenupoBanus. - Hmxnekamck: HuxHekamckuit
XUMUKO-TEXHOJIOTHYeCKuid HHCTUTYT (prman) PIBOY
BITO «<KHUTVY». 2014 — 48c.

41 >x3. YHULL HXTU

KomnrelorepHast maremMatuka: ¥Y4yeOHoe nocodue
[DnexTponnsiit pecypc] / K.B.Turos - M.: U] PUOP,
HUILl UHOPA-M, 2018. - 261 c.

- Pexxum noctyna: no naposto 5C «Znaniumy»

3BC «Znanium».
https:.//znanium.com/catal og/product/926
4380

Hoctyn ¢ nro60# Touku MHTEpHET Toce
peructpanmu C |P-anpecoB HXTU

Nmuranrionnoe mojaenvupoBanue: Y4eOHoe mocoodue
[Dnexrponnsiii pecype] / H.B. Kobenes, B.A.
[TonoBuukos, B.B. [eBsrkos; [Tox o6m. pea. H.b.
Kob6enesa. - M.: KYPC: HUL] UH®PA-M, 2018. - 368 c.

- Pexxum noctyma: mo maposro 9bC «Znanium»

3BC «Znaniumy.
https:.//znanium.com/catal og/product/961
800

Hoctym ¢ nro60it Touku HTEpHET Tocie
peructpanuu C |P-anpecop HXTU

11.3 DyieKTPOHHBIE HCTOYHUKH HHPOPMAIIUH

HpI/I HU3yUCHHUHA AU CHUITIINHBI

b1.B.07

«MoaenupoBaHUE OHEPI'o- )41

pecypcocOeperarnmux oponeccoB B

XUMUYECKOU

TCXHOJIOTHUH, HedJTeXI/IMI/II/I n

OMOTEXHOJIOTHHY» HCIOJIHL30BAHUE SJICKTPOHHBIX UCTOYHUKOB I/IH(bOpMaI_[I/II/I:

1) DnexTpoHHas OMOIMOTEYHAs cucTeMa «ZNnaniumy. [DneKkTpoHHbIH pecypc|. — Pexum
nocryma: htpp://znanium.ru. Toctyr ¢ mo6oii Touku MHTEpHET mMocie perucrpamuu C | P-

agpecoB HXTH.

11.4 CoBpemenHbie nnpodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE

CIIPABOYHBIC CUCTEMBI.

1) Axryanu3upoBaHHas OecriiatHas 6a3a roCcyIapCTBEHHBIX CTAHIAPTOB, MOJHOCTHIO
cootBetcTByIomias karajgory ®I'VII «Cranmaprundopm» [DaekTpoHHBIH pecypc]. — Pexxum

nocryma: https://docplan.ru/list0.htm, cBoGoTHBI.

2) DnexTpoHHBIH (OHI TPABOBOH M HOPMATHBHO-TEXHHMYECKOW JTOKYMEHTAIIWH.

[ocynapcTBeHHBIE — CTAHAAPTHI  [DJICKTPOHHBIM

http://docs.cntd.ru/gost, cBo0oaHBII.

CoracoBaHo:

s

3aB. 0TACIIOM

Pexnm JIoCTyma:

pecype]. -

B.A. Tapacosa

1o OUOIMOTEYHOMY
00CITy>KNUBaHHIO


https://znanium.com/catalog/product/926
https://znanium.com/catalog/product/961
https://docplan.ru/list0.htm
http://docs.cntd.ru/gost

12. MaTepHajbHO-TEXHUYECKOE oD0ecnevyeHne TUCHUILTHHBI (MOTYJIs).

Y4eOHbIe ayAuTOpUHN JJISl TPOBEACHUS YUSOHBIX 3aHSTHI OCHAIIEHBI

obopydosaHuem:.

1. mepconansHbIe KOMIBIOTEPHI Pentium-4 u Celeron

2. KOMIIBIOTEPHBIC CTOJIBI, CTYJIbS U MAPTHI, yueOHasl T0CKa,;
MeXHUYeCKUMU CPeOCmeamu 00yUeHUs.:

1. KomnerotepusiMu TpeHaxepamu Regre-F4, ITMOP.

2. Tpenupyromye 1 KOHTPOJUPYIOIINE TPOTrPAMMBI TECTHPOBAHUS.
[Tomemenus 1st CaMOCTOSITENIBHON paOOTHl OCHAIIEHBI KOMNbIOMEPHOU MEXHUKOU:

1. TlepconampHble KOMIBIOTEPHI Pentium-4 u Celeron,
C BO3MOXKHOCTBIO MTOJIKIIFOUCHUS K ceT «MHTepHeT» u 00ecreueHbl JOCTYIIOM B
3JIeKTpOHHYI0 nH(popmalnmonnyto cpeny HXTU.

JIuneH3upoBaHHOE MPOTPpaMMHOE OOECTICYeHHE M CBOOOJHO pacCHpOCTPaAHIEMOE
nporpaMMHOE OOECIIeYeHHE, HCIOAb3yeMOe B Y4eOHOM IIpollecce IIPH OCBOCHHUHU
mucruminael 51.B.07 «MopgennpoBaHue DHEPro- M PeCypcocOEpEraroinx MporeccoB B
XAUMHYECKON TEXHOJIOTUH, HeDTEXUMUHU U _OMOTEXHOJIOTUIY:

1. OC MSWindows XP;

2. IIIIIT M S Office 2003:

3. CAD-cucrema APM Graph Lite

13. O6pa3oBaTeibHbIe TEXHOJIOTUH

KommuecTBo 3aHsATHIl, MPOBOANMBIX B MHTEPAKTUBHOW (hopMe, COrIacCHO yu4eOHOMY
IUTaHy COCTaBIISIET 8 4acOB /711 OYHOM M 6 4acoB ISl OYHO-3209HON (OpM O0yUESHHS.
OCHOBHbIE HHTEPAKTUBHbIE (POPMBI POBEAECHUS YUEOHBIX 3aHATHI!
* TBOPYECKUE 3aaHUS,
* IUCKYyCCHS,
* U3y4YCHHUE U 3aKpEIUICHUEe HOBOTO MaTepualia Ha HHTePAaKTUBHOM sekuun (Jiekius-Oecena,
JIEKIIUS — TUCKYCCHSL, JIEKIHSI C pa300pOM KOHKPETHBIX CUTYAIIUH);
* METOJI KEHCOB.
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