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PABOYAA IIPOI'PAMMA

[To qucuummmae b1.B.07 «MoaeanpoBaHie DHEPIO- U pecypcocOeperaronmx
IIPOLIECCOB B XMMHUYECKON TEXHOJIOTHH, HEPTEXUMHUH U OMOTEXHOJIOT U

Hampasnenue noaroToBku 18.03.02 «Duepro- um  pecypco-cbeperaromue
IIPOIECChI B XMMHUYECCKOW TEXHOJIOTHH, OMOTEXHOJOTUN ¥ HEDTECXUMHUM»
ITpoduns / mporpamma «MallliHbI ¥ anmnaparbl XUMUYECKUX TPOU3BOJCTB»
KBanmudukamnus BeIyCKHUKA OakajgaBp
dopma o0yueHus OYHasi, OYHO-3a0YHAS
DakyabTET MEXaHUYECKUU
Kadenpa-pazpaborunk paboueit mporpamMmbl MAXII
dopma 00yueHus OYHasl Ou4Ho-3a04Hasl
Kypc 4 4
CEMECTD I 7
Yacel 3.€. Yacel 3.€.
Jlekuun 18 0,5 9 0,25
JlabGopaTtopHbIe 3aHITHSI 18 0,5 18 0,5
[IpakTHYECKUE 3aHATHSI - - - -
KoHTpoas camocTosiTenbHON paboThI 36 1,0 36 1,0
CamocrosTenbHas paboTa 36 1,0 45 1,25
dopma arrecTauuy — 3a4eT
(4ackl Ha KOHTPOIIb) ] ) ] i
Bcero 108 3 108 3

Humxnexamck, 2022 1.



Pabouast mporpamma yueOHoM aucturummabl b1.B.07 «MonenupoBaHue SHEPro- u
DCCVDCOC6eDeFaIOIlIHX IIPOoLcCcCOB B XUMHYECKOU TEXHOJIOT'UH, Hed)TeXI/IMI/II/I )41

OMOTEXHOJOTUI» COCTaBJieHa ¢ yyeToM TpeboBaHuil denepanbHOro rocyaapcTBEHHOTO

00pa3oBaTeIbHOrO CTaHaapTa Bhiciero oopasosanus (Ne923 ot 07 asrycra 2020r.)
(HoMep, mata yTBEpIKICHNUS)

110 HAIIPaBJICHUIO 18.03.02 «3JHE Pro- U pecypcocOeperaronye npouecchl B
XUMUYECKON TEXHOJIOTUHU, HEPTEXUMHUHN ¥ OUOTEXHOJIOTUU »
(mdp) (HaumeHOBaHME)

npodmtro OakanaBpuata «MallWHBI U anapaThl XHMUYECKUX ITPOU3BOJICTB,
Ha OCHOBaHMHM y4eOHOTO IJ1aHa Habopa oOyuaromuxcs 2022 roga Habopa.

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

(momxHOCTD) (Hé)!HI/ICL) (1.0. ®amuns)

Pabouas nporpamMmma paccMoTpeHa u o00peHa Ha 3aceaanuu kadeapst MAXII
npotokoi Ne_ 8 ot «12» ampens 2022 r.

3aBenytomuii kadenpoit ‘&%\ W.H. MajgiieB
WGL) (N.0. ®ammnms)



1. etk ocBOEHMSI JUCUUTIJIMHBI
Henssmu ocBoenms auciuiuinasl b1.B.07 «MonenupoBaHue JDHEPro- 51

Decvpcoc6epera10m1zlx MPOIIECCOB B XHMMHUYECKOW TEXHOJIOTHUH, HedDTeXI/IMI/II/I n

OHMOTEXHOJIOTUN» SBISIOTCS.

a) OBIIaJICHUE 3HAHWSIMH B OOJIACTH TEOPUU U MTPAKTUKU MOICITHPOBAHUS,
0) OCBOCHHE METO/I0OB MATEMATHYECKOTO MOJICIIUPOBAHMUSI;
B) 3HAKOMCTBO C COBPEMEHHBIMU KOMITHIOTEPHBIMHU TEXHOJIOTUSIMH MOICIIMPOBAHHSI.

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

Jucturmmuaa 51.B.07 «MoaenupoBaHue JHEPro- | pecypcocOeperarommx

OponeccoB B XUMHYECKOM TCXHOJIOTHH, Hed)TeXI/IMI/II/I 1 OMOTEXHOJIOTHMH» OTHOCHTCS K

sapuamusroti vactu OIl u popmupyet y 6akanaBpoB mo HampasiaeHuIo noaroroBku 18.03.02
«JHEPro- U pecypco-cOeperaroime mporecchl B XUMUYECKOW TEXHOIOTHUH, OMOTEXHOJIOTUH U

HeTeXUMUN» HAOOp 3HAHWUW, YMEHHWI, HABBHIKOB W KOMIIETCHIIMH, HEOOXOMMMBIX IS
BBINIOJIHEHUS  HAYYHO-UCCJICAOBATEIbCKON, TEXHOJOTMYECKOM M  TMPOEKTHOM  BHUIOB
JIeSITETbHOCTH.

s ycnemHoro ocBoeHus aucuuiuinibl Jucnummaa b1.B.07 «MopenupoBanue

SHCPIro- u Decvpcoc6epera}0mnx MIPOLIECCOB B XMMMYECKOW TEXHOJIOTHUH, Hed)TeXI/IMI/II/I n

OMOTEXHOJIOTUUY» Oaxanagp 1o HampasieHuto moarotoBku 18.03.02 «DHepro- U pecypco-

c6eperafoume IPpOoLECCChl B XMMHUYECKOM TCXHOJIOTHMH, OMOTEXHOJIOTHH U He(bTeXI/IMI/II/I»

JO/KEH OCBOUTH MaTepHas MPEAMICCTBYIOMUX AUCIUTIIHH:
a) b1.0.12 Maremartuka;

0) b1.B.04 OcHoBHBIE IPOIIECCHI U alllapaThl XUMHUYECKUX TEXHOJIOTUH;
8) Bb1.B.03 O061mas xumudeckas TEXHOJIOTHS,
2) b1.0.16 Nupopmanmonnsie TexHOI0rHU (MHOPMATHKA).

Jucnummnaa b1.B.07 «MojiennpoBaHre SHEPro- U PecypcocOeperarimx mporeccoB

B XMMHUYECKON TEXHOJOTHMH, Hed)TeXI/IMI/II/I 1_OUOTEXHOJIOTHH» SIBJIICTCS HpeI[HICCTBYIOH_Ieﬁ n

HeoO0xo0/IuMa AJis YCHEIIHOT0 YCBOCHHUS MOCIETYOIINX JUCIUILINH!
a) b1.B.18 CuctemHbIi1 aHaIM3 MPOIIECCOB XUMUYECKON TEXHOJIOTHH;
0) b1.B.05 [IpoekTrpoBaHne COBPEMEHHOI'O TEXHOJIOTHUECKOT0 000PYI0BaHHUS
XUMHUYECKUX U HE()TEXUMHUYECKUX TTPOU3BOJICTB;
B) 51.B.17 lHHOBaIIMOHHBIE TEXHOJOTHH U TEXHUKA B XUMHUYECKOM aIapaToCTPOCHUH.
3HaHus, MoTy4yeHHbIe pu u3ydenuu aucuuruinael b1.B.07 «MonenupoBanue sHepro-

U DGCVDCOCGCDGFaIOHII/IX MIPOIIECCOB B XMMHMYECKOM TEXHOJOTHH, HCd)TGXI/IMI/II/I n

OMOTEXHOJOTUU» MOTYT OBITh HCIIOIB30BAHBI MTPH MPOXOKICHUN MPEATUITIOMHON MPAKTUKU U

BBITIOJTHEHUH BBITYCKHBIX KBATH(PUKAIMOHHBIX pa0dOT Mo HampasieHuto nmoAaroroku 18.03.02
«QHEPro- U pecypco-cOeperaroiime mporecchl B XUMUYECKOW TEXHOIOTHH, OMOTEXHOJIOTUH U

HGS]}TCXI/IMI/II/I».




3. KoMmnerenuuu ody4yaromerocs, popMupyemMbie B pe3yJibTaTe 0CBOCHUS
AMCUMIIUHBI

YK-1 CriocoOeH OCyIIeCTBIATh MOUCK, KPUTHICCKHIA aHAIA3 U CUHTE3
uH(bOpMAIH, TPUMEHSITH CUCTEMHBIN TTOIXO]T JJIS PEIICHUS
MMOCTABJICHHBIX 3a/1a4

VK-1.1 3HaeT METOAMKHU MOUCKa, coopa u 00padboTku HHPOpMAITUH;
aKTyaJIbHbIE POCCUICKUE U 3apyO0eKHbIe NCTOUHUKH UH(POPMAITUU
B chepe npodecCHOHAIBHON IEITeILHOCTH; METOJ] CHCTEMHOTO
aHaJIM3a

VK-1.2  VYmeer npuMeHSTh METOAMKHU TTOUCKA, cOOpa U 00paboTKu
UH(OPMAIINH; OCYIIECTBISATh KPUTUICCKUIN aHAIIU3 W CUHTE3
nH(MOPMAIWH, TTOJTYIYCHHON U3 Pa3HbIX HCTOYHUKOB; IIPUMEHSTH
CHCTEMHBII TTOJIXO]I ISl PEIICHUS TIOCTABJICHHBIX 33134

YK-1.3 Bnaneet HaBpikamu nmoucka, coopa u 00pabOTKH, KPUTHUECKOTO
aHaJIM3a ¥ CHUHTEe3a HH(POPMAITNH, HCIIOIH30BaHUS CUCTEMHOTO
MO/IX0/1a JUIS PEIICHHS IIOCTaBJICHHBIX 3a1a4

B pe3ynomame oceoenusn oucyuniunvl 00yuarouuiica 001)4ceH:.

1) 3HaTh. a) OCHOBBI TEOPUU U TMPAKTUKA MOJCITUPOBAHHUS JHEPro- U
pecypcocOeperamIux IporeccoB B XUMUYECKON TEXHOJIOTHH;

0) OCHOBHBIC 3aKOHBI IPOTEKAHHS IMPOIECCOB XHMHUYCCKOW TEXHOJOTHHU
(ocHOBOTMOArAIOIIME 3aKOHBI TEILUIO- U MACCONIEPEHOCA, THPOAMHAMUKH).

2) YMetrh. a) pa3pabaThiBaTh AJITOPUTMBI PEIICHHS MaTEMATHYECKUX MOJICICH
TEIJI0- 1 MaCCOOOMEHHBIX MPOIIECCOB;

0) pemarh THUIOBBIC  3aJayd  XUMHUYECKOM  TEXHOJIOTMH  CPEJICTBAMHU
KOMITBIOTEPHOTO MOJICTTHPOBAHUSI.

3) Bnaners: a) HaBBIKAMU HCIOJIB30BAHUS CICHHUATH3UPOBAHHBIX KOMITbIOTEPHBIX
IPOrPaMM JIJIsl MOJISTUPOBAHUS TEXHHUECKHX 00BEKTOB U TEXHOJIOTMYECKHUX MTPOIIECCOB,;

0) TeXHUKOH Bepr(PHUKALMU U OLICHKU aJCKBATHOCTH MOJICIICH.

4. Ctpykrypa u conep:xkanue gucuumiuabl b1.B.07 «MojgenupoBanue 3HEpPro- u

pecvpcoc6eperafom1/1x IIpoHccCoB B XUMHUYECKOMN TCXHOJIOT'MH, Hed)TeXI/IMI/II/I n

OMOTEXHOJIOTUMY

OO61mas Tpy1I0eMKOCTh TUCIUTIINHBI COCTABIISIET 3 3a4eTHBIe eauauiibl, 108 gaca



4.1. Ounas ¢popma

Ne Buzpl yueOHO# paboTh
(B gacax) O1leHOYHBIE CPEICTBA
o/ % JULS IIPOBEICHUS
I Paznen aucuuIuInHbI S MIPOMEKYTOUHON
[P
O JlabopaTopHbie aTTECTAlluH 110
Jlexuuun KCP P
extt 3aHATHSA C CPC pasnenam
cobeceoBanue
O01mmye Bonpocs '
1| oo P 7 6 6 9 9 Tecr,
MO/ICTTUPOBAHHSI.
pedepar
Mogaenuposanue
o | TIPOLIECCOB XMMHUKO- 7 4 4 9 9 pedepar,
TEXHOJIOTHYECKHUX cobeceioBaHue
CHCTEM.
MeToap!l ONITUMU3AIAT
KOHTpOJBbHAA padora 1,
[PH MOJIETUPOBAHHUH KOHTpOJIbHast pabora 2
3 | aHepro- u 7 6 6 9 9 '
ecp SO TN pacdeTHo-TpaduyuecKas
pecyp p I pabora.
MPOU3BOJICTB.
KommbrorepHoe
4 | MonmenupoBaHUE 7 2 2 9 9 Kelc-3amaua
MPOLIECCOB U CUCTEM
Hroro 18 18 36 36 108
| ®Popma aTTecTanuu 3auem
4.2. Ouno-3a04yHasi popma
Ne Buzp! yueOHo# paboTs
(B uacax) O1eHOYHBIE CPeCTBa
o/ % JUIsl IPOBEJICHUS
I Paznen quCHUmInHBI g MPOMEKYTOYHOMN
(]
@) JlabopaTopabIe aTTECTAllUH 110
Jlexuuu KCP P
extt 3aHATHS C CPC paszenam
cobecetoBanue
OO0m11e Bonpocs! '
1 | ome Botb 7 3 6 9 11 Tecr,
MO/JICTTUPOBAHUSI.
pedepar
MonenupoBaHue
o | MPOTIECCOB XHMUKO- 7 > 4 9 11 pedepar,
TEXHOJIOTUYECKHX cobeceoBaHme
CHCTEM.
MeToabl ONTUMHU3AIU
KOHTpOJbHAsA padora 1,
TIPY MOJICJIMPOBAHUH >
3 | smepro- m 7 3 6 9 11 KOHTpOJIbHAs paboTa 2,
O T— pacueTHO-TpaduIecKas
pecyp p B pabora.
MIPOU3BOJICTB.
KommbrotepHoe
4 | MomenmpoBaHUE 7 1 2 9 12 Kelc-3amada
MIPOLIECCOB U CUCTEM
Hroro 9 18 36 45 108

| dopma aTTecTanuu

3auem




5. Copaep:kaHue JIEKUIMOHHBIX 3aHATHH MO TeMaM C yKa3aHUeM (OpMHUpPyeMBbIX
KOMIIETEHIIMI U UCIOJIb3yEMbIX HHHOBAIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOI M.

5.1. Ounas ¢popma

/1

Paznen
JOUCIHUIIIINHBI

Ya-
CBI

Tema
JIEKIIMOHHOTO
3aHATUSA

KpaTKOC COACPpIKaHUC

O1eHOYHEBIE
cpencTBa aJis
MIPOBEACHUS
IIPOMEXKYTOYHOU
aTTECTAIUH T10
pazaenam

O0111e Bonpochl
MOJICTTUPOBAHMUSI.

ITonsarue, ienu n
3aJaun
MOJICTTUPOBAHUS

[Ipenmer u 3anauu Kypca, ero
CBSI3b C IPYTHMU JUCITUTLTHHAMU.
Y4eOHas nmuteparypa. JHEpPro- u
pecypcocOepexeHne Kak
SHEPreTUIECcKast U KOIOrHIeCKas
COCTABIISAIOIIAS B CHCTEME
HaI[HOHAILHOM 6€30IacHOCTH
Poccun. OcHOBHBIE IOHATHS U
OTpe/IeTICHUS
pecypcochepexenue,
sHeprocoepexeHne, 6e30TX0THOS
XMMHUYECKOE MMPOU3BOACTBO U
MaJ00TXOJHOE XUMHUYECKOE
MIPOU3BOJICTBO,
pecypcocOeperaroiiee XuMHIECKOe
MIPOMU3BOJICTBO.

VYK-1.1,
YK-1.2,
VYK-1.3

MoaenupoBanue,
KaK OCHOBHOM
METO]T HAyYHOTO
MO3HAHUSA

[Tonarue monenu u
MonenupoBanus. Kinaccnpukarms
Moaeneit. O0mias cxema mporecca
MoJIeNMpoBaHus. MareMaTHdecKue
MOJIETTU TIPOIIECCOB B XMMHKO-
TEXHOJIOTUYECKUX CUCTEMAX.
KommnsrorepHoe MmonenvpoBaHue

VK-1.1,
VK-1.2,
YK-1.3

[TpoGiems! u
ITyTH Pa3BUTHS
9HEPro- u
pecypcocOeperaro
IIUX TEXHOJOTHUU

[IpobGnemel 3HEpTO- U
pecypcocOepexeHnss B XUMHUIECKOH
TEXHOJIOTUH, HEPTEXMUMHUH,
OMOTEXHOJIOTHH. DHEPTOEMKOCTh
CYIIECTBYIOIIMX TEXHOIOTHYCCKUX
MPOIIECCOB B XUMHUYECKON 1
He(TEXUMHUECKON TEXHOJIOTHH,
ounortexuonoruu. [lokazarenn
pecypcocOepekeHus
MPOMBITIICHHBIX XUMHYECKUX
pou3BoACTB. [IyTu 3Hepro- u
pecypcocOepexeHus Ha pa3IndHbIX
HepapXUIecKuX ypoBHIX. Poib
TEPMOJAUHAMHYECKOTO MOIX0/1a B
peIIeHnH 3a71a4d YHEPTo- 1
pecypcocOepekeHus B
XUMHYECKOM TIPOHU3BOJICTBE.

YK-1.1,
YK-1.2,
VYK-1.3

MoaenupoBanue
MIPOLIECCOB
XHMHKO-
TEXHOJIOTHYECKHU
X CHUCTEM.

MoaenupoBanue
MPOLECCOB
XHMHKO-
TEXHOJIOTHICCKUX
CHCTEM Ha OCHOBE
ypaBHEHUH

Cucremsl ypaBHEHHUIT
MaTepUAFHBIX OAJIAHCOB TIO:
00IIIMM MaCCOBBIM pacxojiaMm
(U3NIECKUX TOTOKOB; OOIITIM
MacCCOBBIM PacXOAaM XHMUIECKHUX
KOMITOHEHTOB; OOII[IM MacCOBBIM
pacxoziaM XUMHYECKIX HJICMEHTOB.
TeopeTnueckuil ¥ MPaKTUYECKUIA

VK-1.1,
YK-1.2,
YK-1.3




OalaHCOB
IIOTOKOB Macc

MaTepualbHbIA OanaHc.
MonenupoBaHue MaTepHaIbHBIX
MIOTOKOB B (hOpMe ITOTOKOBOH
JuarpamMMel. Kparepun oneHkn
X0J1a IpoLecca U KpUTEPUH

3¢ GEKTUBHOCTH UCTIOIH30BAHUS
CBIPBS.

WuTerpanpHOE ypaBHEHNE
COXpaHEHHs YHEPTUHU B
TEXHOJIOTUYECKOH CHUCTEME.

MOIIGHI/IPOBaHHe DOHTaNBMUHHEIN OallaHc, KaK
nponeccon YaCTHBIN ClTydail SJHEPreTu4ecKoro
XUMHUKO- Gananca. Mojienb SHTaNBIUHHOTO U
TeXHOTOMMUECKIX 3Hepremqu}<orov6anch03 B VK-1.1,
(bopMe OTOKOBOH JHarpaMMmbi. VK-1.2,
CHCTEM HavOCHOBe Ponb sHEpreTndeckoro Oananca VK-1.3
YPaBHCHHUA CHCTEMBI B PEIICHHU BOMPOCa
OajlaHca IIOTOKOB | sHeprocbepexenus. Kosddurment
SHEpPrUu npeoOpa3oBaHUs SHEPTHU U
3¢ GEKTHBHOCTD
(YHKLINOHHPOBAHHS XUMUKO—
TEXHOJIOTUYECKOH CUCTEMBIL.
[TpsiMasi CTPYKTYPHO -
Hcnonp3oBanue JIEKOMITO3UIIMOHHAS, CTPYKTYPHO —
METOJIOB napaMmeTpuyecKast ONTHMHU3ALHS
OIITHMH3ALHH XTC B 3anauax 5HEPro- u
npu pecypcocOepexeHus B VK-1.1,
XHMHYECKON TEXHOJIOTHUH. YK-1.2,
MOZEINPOBaHUHI I'panuentHbie MeTOABI VK-1.3
JHEPIro- u ONTHUMHU3AIMHU TPOIECCOB.
pecypcoc6epera10 OnTumu3aIys Ha OCHOBE PEIICHUS
IMX OPOU3BOJCTB | 3384 JIMHEHHOTO
POrPaMMHPOBAHHSI.
MeTo bl MeTo bl Knaccudukanms METOJIOB pellieHHs
MaTeMaTHYECKHX MOJIEIICH.
OoInTUMMH3aIInu peIICHUA PellleHe Ha OCHOBE
1pu MAaTEMATUICCKUX | apanuTHYeCKUX M MPUOITIKEHHBIX VK-1.1
MOJICITHPOBAHHH Moenei MeToz0B. Mcnonb3oBanue VK-1 2’
SHEPro- IIPOLIECCOB YHCIICHHBIX W aCHMITOTHYECKUX YK-l. 3’
pecypcocGepera XMMHKO- METOIOB MPU MOJICITUPOBAHUH .
XHMHKO-TEXHOJIOTHYECKUX CUCTEM.
OIIuX TEXHOJIOTNYCCKUX
IIpsiMble u 0OpaTHBIE 3a1a4n
HPOU3BOLCTB. CHCTEM TEIIO- ¥ MaccooOMeEHa.
Knaccudukarms moneneit
MPOILIECCOB U aIlapaToB
XUMHYECKON TEXHONOTHU. Moens
Mognenuposaaue | HACAILHOTO CMEIIEHHUS. Mopens
U1 bHOTO BBITCCHEHHSI. VK-11,
anmapaToB
. Juddysnonnas moaens. Sueeunas VK-1.2,
XAMAHECKON Mozenb. CMenIaHHbIC MOJIEH. VK-1.3
TEXHOJIOTUHN Oco6GeHHOCTH U 0061aCTH
UCIIOJIb30BaHHsl OCHOBHBIX
MOJIeJIeN IPOLIECCOB U allapaToB
XUMHYECKOI TEXHOJIOTHH.
KowmmerotepHoe KoMnbIoTepHOe O0630p cCOBPEMEHHBIX VK-11
MOJICITHPOBAHHE MOTIETMPOBAHHUE H MPOrPaMMHBIX TAKETOB YK-l.Z’
MPOIECCOB H A——— MOJICIIUPOBAHUS U IPOSKTHPOBAHHS 2,
XUMHUKO-TEXHOJIOTUYECKUX CUCTEM. VK-1.3
CHCTEM MH(QOPMALMOHHBI | Texuuueckue XapaKTEPUCTHUKHU H




€ CUCTCMBI
MOACIINPOBAHUA
XUMHKO-
TCXHOJIOTHYCCKHX
CHUCTEM

OCHOBHBIC IIPHEMBI PaOOTHI.
OnTuMu3anus YHEPro-
pecypcocheperarommx IpoLeccoB
MyTeM MOJICTTMPOBAHHUS C TOMOIIBIO
HauOoJIee pacpOCTPaHECHHBIX
MPOrpaMMHO-UH(OPMALTHOHHBIX
CHUCTEM MOJICITUPOBAHUS U
MPOEKTUPOBAHHSI XUMHKO-
TEXHOJIOTHYCCKHUX CUCTEM.

5.2. OuHo-3a04Has ¢popma

/i

Paznen
JUCIUILINHGI

Ya-
ChbI

Tema
JIEKITMOHHOT'O
3aHSATHS

Kpatkoe conepxanue

OrneHoYHbIE
cpeacTBa Ui
MIPOBEACHUS
MIPOMEKYTOUHOH
aTTeCTalUHU 110
pazzenam

OO61ue Bonpocsl
MOJICITUPOBAHUSI.

[lonsarue, nenu n
3aJa4u
MOJIEJIMPOBAHUS

IIpenmer u 3aaum Kypca, €ro CBsi3b
C IpyTUMH AUCIHUIUTHHAMHE.
VYueOHast auTeparypa. JHepro- u
pecypcocOepexeHre Kak
SHEPreTUYCCKas U SKOJIOTHUECKast
COCTABIIAIOIIAs B CHCTEME
HAIIMOHAJILHOK 0€30IaCHOCTH
Poccru. OCHOBHEBIE ITOHATHS U
OTIpENIEIICHHUS . PECYPCOCOepeKeHHE,
sHeprocoepexeHne, 0e30TX0IHOE
XMMHUYECKOE ITPOU3BOICTBO U
MaJ00TXOJHOE XUMHUYECKOE
MIPOU3BOJICTBO,
pecypcocOeperaroiiee XUMHIECKOe
MIPOU3BOJICTBO.

YK-1.1,
YK-1.2,
YK-1.3

MoaenupoBaHnue,
KaK OCHOBHOM
METOJ] HAyYHOT'O
MO3HAHUA

IlousTue MOJECIN U MOJCIIUPOBAHMA.

Knaccudukarnus moxneneii. O0Omas
cXeMa Mporecca MOICTUPOBAHHS.
MatemaTHYeCKue MOICTH
MIPOIICCCOB B XMMUKO-
TEXHOJOTUYECKUX CHCTEMaX.
KomMmnberorepHoe MonenpoBaHue

YK-1.1,
YK-1.2,
YK-1.3

[Ipobnemb! u
ITyTH Pa3BUTHUS
SHEpPro- u
pecypcocOeperaro
X TEXHOJIOTHUU

IIpo6nems! 3HEprO- U
pecypcocOepexeHHs B XUMHIECKON
TEXHOJIOTUH, HEPTEXMUMUH,
OMOTEeXHOJIOTNH. JHEPTOEMKOCTh
CYLIECTBYIOIINX TEXHOJIOTHYECKUX
TIPOLIECCOB B XUMHUECKOH 1
HE(PTEXUMHIECKOH TEXHOJIOTHH,
o6uorexnosnoruu. [lokazarenn
pecypcocbepexenus
MIPOMBIIICHHBIX XUMHUYECKHX
npousBoICTB. [IyTu sHepro- u
pecypcocOepexeHHs Ha pa3IHyHbIX
HepapxuiecKux ypoBHsX. Poib
TEPMOJMHAMHUYECKOTO TT0/IX0/1a B
pelIeHnH 3a1ad SHEPro- U
pecypcocOepekeHrs B XAMHIECKOM
TIPOM3BO/ICTBE.

YK-1.1,
YK-1.2,
VK-1.3

MopaenupoBanue

MoaenupoBanue

Cucremsl ypaBHEHHUI
MaTepralIbHBIX OAIaHCOB I10:

YK-1.1,
YK-1.2,




MPOIECCOB MPOIIECCOB 00IMM MACCOBBIM pacxoiam VYK-1.3
XHUMHKO- XHUMHKO- (bu3HYeCKUX MOTOKOB; OOIIUM
MAacCOBBIM PACX0/IaM XHMUYECKUX
TCXHOJOIN4YCCKHU TCEXHOJIOINYCCKUX .
KOMITOHEHTOB; OOIIIUM MacCOBBIM
X CHCTCM. CUCTEM Ha OCHOBC | hacxomam XMMHUECKHX 31EMEHTOB.
YpaBHCHUU TeopeTnueckuil U MpaKTUIECKUIL
0aJIaHCOB MaTepHUalIbHBIN OaaHC.
HOTOKOB MacC MopenupoBanue MaTepUalibHbIX
MOTOKOB B (hOpMe ITOTOKOBOU
quarpammel. Kputepuu omeHku
X0J1a MpoIecca U KPUTepuu
3¢ GEKTUBHOCTH UCTIOIB30BaHUS
CBIPBSI.
HHTerpanbHOE ypaBHEHHE
COXpaHEHHS JHEPTHH B
TEXHOJIOTUYECKOH CHCTEME.
MOIIGHHPOBaHHe DHTAIBIUNAHBIA OaJIaHC, KaK
IIPOIICCCOB YaCTHBIN Cilyyall SJHEPre€TUYECKOTO
XUMHUKO- Oamanca. Mojenb SHTaTBIIUHHOTO U 11
HEPreTHYECKOT HCOB B M VK-1.
TEXHOJIOTHYECKHX | 1 CPreTHIeckoro Ganaticos B dopme '
HOTOKOBOM auarpaMmsl. Poiib VYK-1.2,
CHCTEM HaVOCHOBe OHEPTETHYECKOTO OanaHca CHCTEMbI VK-1.3
YPaBHCHHUHA B PEIICHUH BOTIpOCa
OajlaHca IOTOKOB | sHeprocoepexenus. Kosduuuent
SHEprum npeoOpa3oBaHus SHEPIHU U
3¢ PEKTHBHOCTD
(bYHKIHOHUPOBAHHS XHUMUKO—
TEXHOJIOTUYECKON CUCTEMBI.
Ucnonp3oBaHne | 1PAMAi CTPYKTYPHO -
JIEKOMITO3UIIMOHHAS, CTPYKTYPHO —
METOI0B PYKTYP
napaMeTpruuecKas OITHMHU3AITHS
ONTUMHM3ALNHA XTC B 3agauax >HEPro- u VK-1.1
npu pecypcochepeskeHns B XUMHUECKOM VK-1 2’
MOJCIUPOBAHUN TexHojoruu. I" PaAuCHTHBIC METOAbL YK 1 3’
SHEpro- 1 ONTHUMHU3AIMHU TIPOLECCOB. .
OnTuMu3alus Ha OCHOBE PELICHUS
pecypcocoeperaro y
3aj1a4 JTMHEHHOTO
UX MPOU3BOICTB | pporpammupoBaHus.
v MeTobI Knaccudukanus METOZOB peIlICHNs
€TOAbL MaTEMAaTHYECKUX MOJIEIIEH.
peleHus
ONTUMHU3ALUU Pemenne Ha OCHOBE aHATUTHYECKUX
npu MaTEMaTH4CCKUX | y npubamKeHHEIX METOIOB. VK-1.1
v - )
MOACICHN
MOAEIHpOBIIH ) A —————— VK-12
IIpoLeccoB
SHEpro- u pol MO - YK-1.3
XUMHKO- JCTTUPOBAHUN XUMHKO
pecypcocbepera TEXHOJIOTUYECKHUX CHCTEM. [IpsiMbIe
TEXHOJIOTHUYCCKUX
FOIIHX 1 00paTHBIC 3aJIa4X TEIUIO- U
HpOI/ISBOHCTB. CUCTEM MaccooOMeHa.
Knaccudukanms moxaeneit
MPOIIECCOB U anapaToB
XUMHUUYECKON TeXHOJIOruU. Monenb
MoenpoBaHue | HACAIBHOTO CMEIICHHUS. Mogeib
M1 IbHOTO BBITCCHEHHS. VK-1.1,
alraparTroB
. Huddysuonnas mogens. Sueeunas YK-1.2,
XAMHAICCKON MoJienb. CMelIaHHbIe MOJICITH. VK-1.3
TCXHOJIOTUH OcoGeHHOCTH U 06J1acTH

HCIIOJIb30BaHUS OCHOBHBIX MOEIeH
IMpoUECCOB U arIapaToB
XHUMHUYECKON TEXHOJIOTHH.




KomnerotepHoe
MOJEJIUPOBAHUE
IIPOLIECCOB U
CUCTEM

Kommneroreproe
MOJIEJIMPOBAHUE U
MIPOrpaMMHO-
UH(GOPMaLIMOHHBI
€ CUCTEMBI
MOJIEJIMPOBAHUS
XUMHUKO-
TEXHOJIOI'MYCCKUX
CHUCTEM

0O0630p COBpEeMEHHBIX IPOTPAMMHBIX
MAKETOB MOJICIIUPOBAHHS U
MPOCKTUPOBAHHS XUMHKO-
TEXHOJIOTUIECKHX CUCTEM.
TexHUYeCKUE XapaKTEPUCTUKH U
OCHOBHBIE ITPHEMBI pabOTHI.
OnTuMu3anms SHepro-
pecypcocOeperarommx IpoLeccoB
MyTEM MOJICTTUPOBAHHUS C TOMOIIBIO
HauOoJIee pacpPOCTPaHCHHBIX
MPOrpaMMHO-UH()OPMAITUOHHBIX
CHCTEM MOJICTTUPOBAHHUS U

YK-1.1,
YK-1.2,
YK-1.3

MMPOCKTUPOBAHUSA XUMHUKO-
TEXHOJIOTUYCCKHUX CUCTEM.

6. Conep:xanue JIaGOpaTOPHBIX 3aHATHI (1a00PATOPHOro MPAKTHKYMA)

Lenb mpoBeaeHMs 1Ta00PATOPHBIX 3aHATHI COCTOUT B (POPMUPOBAHUH Y O0YUAIOIINXCS
YMEHHH W HaBBIKOB pEIICHUS TNPAKTUYCCKUX 3a7ad, CBS3aHHBIX C MOJECIMPOBAHUEM
TEXHOJOTMYECKUX MPOIIECCOB B XUMHM U HE(PTEXHUMHH, OLIEHKOW aJeKBaTHOCTH MOJENeH, a
TaKXKe 3aKpEIUICHUEM TEOPEeTUYECKUX 3HaHMW O Kilaccupukaluu Mojeneil, MeToaax
pa3palboTKu U BepU(PHUKAIIHH.

6.1. OuHasi M 04HO-3204Hasi GopMBbI

OHGHO‘IHLIG CpeHCTBa
Ne Tema 11 IPOBEAEHHS
Paznen nucoumnanHbL Ya-cul .
n/n 71a00paTOPHOTO 3aHATHUS HPOMEXY TOYHOH
aTTeCTallMM 110 pazacjiam
Paspaborka Monenei
CTaEI/IOHa HBIXIIL'I OLIECCOB U YK-11,
2 ux emeHI;Ie qHCerHHHMH YK-12,
P VK-1.3
METOIaMH
Pa3zpabotka moneneit
CTAIMOHAPHBIX MPOIECCOB U VK-1.1,
OO01111Ee BOIPOCHI
1 MOII[I;HH OBSHHH 2 WX peIIeHUe YK-1.2,
p ' ACHUMIITOTUYECKIMH VK-1.3
METOIaMH.
Pa3paboTka Momeieit
HeCEaIII/IOHa HI;ZI[X MPOLIECCOB YK-11,
2 U UX emeHEe qHCJII;HHI)IMI/I YK-12,
p VK-1.3
METOIAMU
Pa3zpabotka moneneit
HECTallMOHAPHBIX MTPOLIECCOB YK-1.1,
MoLeHPOBaHIE 2 U UX pelieHue VK-1.2,
AP ACUMIITOTHYECKIMHU VK-1.3
2 MIPOIIECCOB XUMHKO-
€XHOJIOTHYECKUX CUCTEM MCETOAaMMU
T )
MopenupoBanue 0OpaTHBIX YK-1.1,
2 3a7a4 TEIUIo- U VK-1.2,
MaccoIepeHoca. YK-1.3
M OnTuMH3aHsT XUMHAKO- VK-1.1,
3 CTOABL OUTHMUSALIN IIPH 2 TEXHOJIOTMYECKHUX MPOLECCOB VK-1.2,
M WPOBAHUU HEPIO- U
OACTHPOBa JHEpro METOJ0M MOJICITUPOBAHUS YK-1.3




pecypcocOeperaronmx Pa3zpaboTka perpecCMOHHBIX YK-1.1,
MIPOU3BOICTB. 2 MOJEEN TEXHOIOTUUECKUX VK-1.2,
MIPOLIECCOB YK-1.3
Pa3pa60UTKa AMHUTALIMOHHBIX VK-1.1,
2 |
YK-1.3
MIPOIIECCOB.

KoMmbioTeproe P8.3pa6(1TKa KOMITBFOTEPHBIX VK-1.1,
4 MOJIETTUPOBAHUE 2 MOACIICH TIPOHECCOR € . YK-1.2,
HPOLECCOB 1 CHCTEM rpaduyeckoil Bu3yanuzanuen VK-13

pPE3YJIbTATOB.

JlaGopaTopHble pabOTHl MPOBOJATCS B IMOMEIIEHMH KOMIBIOTEPHOTO Kiacca

kadeapsl MAXII —aynuropun A-109.

7. Conep:kaHue NPAKTHYECKUX 3aHATHH

HpaKTI/I‘-IeCKI/Ie 3aHATHUA IO JUCLHHUIIIMHC y‘-Ie6HBIM IIJIAaHOM HEC IIPEAYCMOTPCHBI

8. CamocTosiTe/ibHasi padoTa 0akajaBpa
Ounas /04HO-3209Hasi HOPMBI

O11eHOYHEIE
CpencTBa st
Ne TeMbl, BRIHOCUMBIE Ha [POBEIACHHS
Yacsl ®opma CPC POBEA y
/o CaMOCTOSITENIbHYIO PaboTy IIPOMEXKY TOUHOH
arrecrauuu 1o
paszenam

1 ITonroroBka K VK-11
ITousarue, 1eau U 3aga4yu 33 cobeceq0BaHUIO, VK 1' 2’
MOJIETTUPOBAHUS BBINOJIHEHHE J1a00paTOPHOI VK 1 3’

paboThI U OTYET '

2 | MoaenmupoBaH#ue, Kak IToaroroBka x VK-1.1
OCHOBHOM METO]] HAy4YHOT'O 3/4 TECTUPOBAHUIO, BHITTOJTHCHUE VK 1'2’
MO3HAHUS JabopaTOpHOU PabOTHI U VK 1 3’

OTYET ’

3 | IIpoOieMblI 1 ITyTH Pa3BUTHS

P ymap [ToaroroBka pedepara, YK-1.1,
DHEpro- u .

S — 3/4 BBHITIOJTHEHHE Ta00paTOpHOI YK-1.2,
peeyp P paboThI U OTYET YK-1.3
TEXHOJIOTHI

4 | MoaeanpoBaHuEe IPOLIECCOB

ACTHp P [Toaroroska pedepara, VYK-1.1,
XAMHUKO-TEXHOJIOTHYECKHUX .
. 4/5 BBITIOJTHEHHE J1a00paTOpHOI YK-1.2,
CHCTEM Ha OCHOBE YPaBHCHUI
paboThl U OTYET YK-1.3
0aJIaHCOB IIOTOKOB Mace

5 | MozaenupoBaH#e POIECCOB IToaroroska x VK-1.1
XUMHKO-TEXHOJIOTHYECKUX 5/6 co0eceI0BaHuIo, VK 1'2’
CUCTEM Ha OCHOBE ypaBHEHUN BBIIIOJIHEHHE J1a00paTOpHOI VK 1 3’
OaylaHca MOTOKOB YHEPTUU paboOTHI M OTYET '

CIIOJIF30BAHNE METOMIOB OITrOTOBKA K KOHTPOJILHOM -1.1,

6 |U 3/3 IT VK-1.1




ONTUMU3AIHNH TTPH pabote, BBITIOJIHCHHE VYK-1.2,
MOJICTTUPOBAHUU SHEPTO- U nabopaTOpHOH paboTHI U VK-1.3
pecypcocOeperaromux OTYET
IPOU3BOJICTB
7 | Mertoapl pemieHus [ToaroroBka Kk KOHTPOJIBLHOM VK-1.1
MaTeEMaTHYECKUX MOIEIIEH 3/4 paboTe, BBITIOJIHCHHE VK 1'2’
MPOIIECCOB XUMHUKO- JabopaToOpHON PabOTHI U VK 1 3’
TEXHOJIOTHYECKUX CUCTEM OTYeT '
8 | MoaenupoBaHue anmnapaToB Pemenwue 3anay pacyeTHo- VK-11
XMMHUYECKON TEXHOJIOTHH 34 rpagudeckoii paboTsl, VK 1' 2’
BBINOJIHEHHUE J1a00paTOPHOM a
YK-1.3
paboOTHI U OTYET
9 | KommbroTepHoe
MOJICITUPOBAHKE U .
I gr a 1\14) MHO Pemenue keiic-3amaqmn, VYK-1.1,
porp 9/12 | BeIIOJHEHHUE TaOOPATOPHOI YK-1.2,
UH(POPMAIMOHHBIC CUCTEMBI AGOTLL I OTUCT VK-13
MOJIETTMPOBAHUS XUMUKO- p '
TEXHOJIOTHYECKHUX CHCTEM
8.2. KoHTpoJIb caMoCTOSITEIbHOI PadoThI
Ounas /04HO-3204Hasi HOPMBI
OreHOYHbIE
cpeacTBa Jist
Ne Tembl, BHIHOCUMBIC Ha HpOBEIEHUs
- ’ Yacrl dopma KCP .
n/m CaMOCTOSITEIIbHYIO paboTy P NPOMEIKYTOUHOH
aTTeCTallH 10
pazzenam
1 TTOHSTHE, T i 3a1aHH CobecenoBanue, npuem YK-1.1,
’ 3/3 n1abopaToOpHOIt pabOTHI U YK-1.2,
MOJICTTUPOBAHUS oTueTa VK-1.3
2 | MogaenupoBaHue, Kak TECTUPOBAHUE, TPUEM YK-1.1,
OCHOBHOI METOJ Hay4YHOT' O 3/3 nabopaTopHOil paboThI U YK-1.2,
MO3HAHUS oTueTa YK-1.3
3 | IIpoGyieMbl 1 TTyTH Pa3BUTHUS pedepar, Tpuen VK-1.1
SHEPro- u ' N s
P 3/3 71abopaTOpHOIt pabOTHI U YK-1.2,
pecypcocOeperaronmx oTUeTa VK-13
TEXHOJIOTHH '
4 | MonenupoBaHHUe MPOILIECCOB pedepar, mprem VK-1.1
XUMHUKO-TEXHOJIOTUIECKUX ’ N .
. 4/4 nabopaTopHOi paboOTHI U YK-1.2,
CHUCTEM Ha OCHOBE ypaBHECHUI oTdeTa VK-1.3
0aJlaHCOB MOTOKOB Macc '
S | Monemmposarnue npoueccos cobecenoBanme, MpueM YK-11
XUMHKO-TEXHOJOTHYECKHIX . o
. 5/5 nabopaTopHOit paboTHI 1 YK-1.2,
CHCTEM Ha OCHOBE YPaBHCHUI oTueTa VK-1.3
OaslaHca MOTOKOB SHEPTUHU '
6 | Mcnonp3oBaHUE METO/IOB
ONTUMU3ALNHU IIPU Konrponsnas padora, YK-1.1,
MOJICIIMPOBAHUH PHEPTO- U 3/3 npuem 1abopaTopHOn YK-1.2,
pecypcocOeperaronmx paboThI U oTUeTA YK-1.3

MIPOU3BOJICTB




! X;Teohfzﬁsgéziizoneneﬁ KonTtponbHas pa60Ta£, VK-1.1,
HPOIECCOB XHMHKO- 3/3/1 npreM 1abopaTopHOi YK-1.2,
paloThI U OTYeTa YK-1.3
TEXHOJIOTHYECKHUX CHCTEM
8 | MonenupoBaHue anmapaToB PacueTtHO-Tpadmueckas VK-1.1
. 1,
XUMHUYECKON TEXHOJIOTHH 33 pabora, npuemM VK-1.2
nabopaTopHOH PabOTHI U VK-13
oTyera
9 | KomnbroTepHoe
r;gregfﬁ;iﬁne " Keﬁc-3aﬂaqa,vaneM YK-1.1,
HHAOPMALHOHHBIE CHCTEMBI 9/9 71a00paTOPHOI padOTHI U YK-1.2,
oTyera YK-1.3
MOJICTTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHX CHCTEM

9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMBbI OLIEHKH 3HAHUI

[Ipu omeHke pe3ynbTaTOB ACSITETLHOCTH CTYIEHTOB B pamkax aucuurummabl b1.B.07
«MoJ1enMpoBaHNE YHEPTO- U PECYPCOCOEPETaAIONINX TPOLECCOB B XUMUYECKON TEXHOJIOTHH,

Hed)TeXI/IMI/II/I 1 OMOTEXHOJIOTHH» HCIIOJIb3YCTCA peﬁTHHFOBaﬂ cucteMma. PerTuHroBas oneHka

(dopMupyeTcs Ha OCHOBAHMH TEKYLIETO ¥ MPOMEXYTOYHOT'O KOHTPOJIS.

VY4eOHBIM JIAHOM IPEIYyCMOTPEH MPOMEKYTOUHBIH KOHTPOJb B (hopMe 3auera. 3aueT
BBICTABJISIETCSL B TOM CIIy4ae, €CIM TEKyIIMH PEUTHHI 10 IHUCLUUIIMHE COCTABUT 3HAYEHUE,
paBHOe win Oonbiiee, yem 60 eguani. Tekymmii peUTHHT (HOpMUPYETCSl Ha OCHOBE OICHKHU
TeKyIeld ydeOHON paboThl CTyAEHTa MO JUCHMIUIMHE M CKIAABIBAETCS M3 OLICHOK ABYX
KOHTPOJIbHBIX paldoT, Keic-3a/laui Ha 33aJaHHYIO0 TEMY, BBIIOJIHEHHUs JJAOOPATOPHBIX padoT,
NPOCITYIIMBAaHUS M 3aliCH KOHCIEKTOB 9 JEeKIWi, MOATOTOBKUA MABYX pedepaTroB W
cobeceloBaHMiA MO OJHOM M3 3aJaHHBIX MPOOJIEM, MPAaBUIBHBIX OTBETOB Ha BOIMPOCHI TECTA,
OJIHOM pacueTHO-Tpaduueckoi 3agauu. [1010KUTETBHBIM PE3YIBTATOM CUUTACTCS PE3yJIbTaT,
YHUCJICHHOE 3HAYCHHE KOTOPOTro HaxoauTcs B Auamna3one ot 60 mo 100 equau.

O11eHKH 3a MepeunCIIeHHbIE MEPONPUATHS IPUBOASTCA B TAOIHIIE.

Taomuna
Pacuer cymMMapHOro pedTHHra A1l OYHO-3a04HOM U 0OYHOU (hopMaM O00yUYEHHS

Ha3zBanue Hluartason ouetok Kou-Bo Bcero
MUH - MaKC
JlaGopaTopHbIE 3aHATHS 2-4 9 18 - 36
Pedepatsr 4-6 8-12
CobecenoBanue 5—7 2 10-14
TecTsr 4-6 1 4-6
Pacuetno-rpaduyeckas pabora 5-8 1 5-8
KontponpHas pabora 5-8 2 10-16
Ketic-3agaua 5-8 1 5-8

Htoro (MuH — Makc): 60 — 100



10. OuwueHouHble cpeacTBa sl TEKYyHIero KOHTPOJIsI
NMPOMEKYTOYHOH ATTECTANMHU 0 UTOraM OCBOEHMS N CHMILINHBI

yCIeBaeMOCTH,

OueHouHble CpelcTBa JJsi TMPOBEACHHUSI TEKYIIEro KOHTPOJIS yCHEeBAaEMOCTH,
IPOMEXYTOYHON aTTeCTallMd OOYYaIOIIMXCS W HTOrOBOW (rOCYIapCTBCHHOW HTOTOBOW)
aTTeCTallMi Pa3padaThIBAIOTCS COMJIACHO TOJIOKEHHI0 O DOHJAaX OIEHOYHBIX CPEJICTB,
paccMaTpuBarOTCA KaK COCTaBHAs 4acTh paboueil mporpaMMbl U 0GOPMIISIIOTCS OTACIbHBIM
JIOKYMEHTOM.

11. UudopMmaniuoHHO-MeTOAUYECKOE OOecnieueHne U CIUNIMHBI
11.1 OcHoBHas 1UTepaTypa

b1.B.07

[Ipy  w3yueHMn  JOUCHUIIIMHBI «MojenupoBaHue  JHEPro- "
pecypcocbheperaroimux IPOIECCOB B XWMHUYECKOW TEXHOJOTMH, HeDTEeXUMHUU U
OMOTEXHOJIOTUU» B KayeCTBE OCHOBHBIX MCTOYHUKOB MH(POpPMALUU PEKOMEHAYETCS

UCIOJIb30BATh CIEIYIOIIYIO JINTEPATYPY.

OcHOBHbIE HCTOYHMKH MH(OPMALIMH KoJs-B0 3K3.

Edpemos, I'. 1. MonenupoBanue XMMHKO- 3BC «Znaniumy.

TEXHOJIOTHYECKUX MPOIECCOB [ DIEKTPOHHBIN
pecypc] : yuebnuk / I'.1. Edppemos. - M.: HUL]
MH®PA-M, 2016. - 255 c.

- Pexxum noctyna: no maposo IbC «Znaniumy»

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

KommproTepHOe MOICTTMPOBAHHUE | YUeOHOE
nocobwue [Dnexrponnslii pecypc] / 1. 10.
Edumona, U. H. Mosuan, JI. A. CaBenbesa. -
2-e w31, cTep. - Mocksa : ®JIMHTA, 2017. -
70 c.. — CII6: Jlans, 2014. — 176 c.

- Pexxum noctyna: no maposo bC «Znaniumy»

OBC «Znaniump.

https://znanium.com/catal og/product/1860022
Hoctym ¢ mro60oi Touku MHTEpHET TIocTie
peructpanuu C |P-anpeco HXTU

KommsroTeproe MoenmpoBaHue : y4eOHUK
[Onexrponnsrii pecype] / B. M. I'panos, I'. B.
OseukuH, 1. B. OBeukun, U. B. Pygakos. —

DBC «Znaniump.
https://znanium.com/catal og/product/1062639.

M. : KYPC : TH®PA-M. 2020. — 264 ¢ Hoctyn ¢ moboii Touku MHTepHeT mocie
= ) ' i | erucTpa ¢ IP-agpeco HXTU
- Pesxum poctyna: o naposio 9bC «Znanium» perucipatin /IDECOB
11.2 JlonoJiHuTeILHASI JIUTEpPATypa
B  kauecTBe [OMOJHUTENBHBIX HWCTOYHUKOB  HMHGPOPMAIIUU  PEKOMEHIYETCS
HCIIOJIB30BATh CIEAYIOLIYIO JUTEpaTypy:
JlonmoiHUTEIbHBIE HCTOYHUKHU HH(pOPMALMH Kou1-B0 3K3.

CabOanaes 1. A., Anmakaesa @.M. OnrrumMuzanus
XUMUKO-TEXHOJOTUYECKHUX MPOILIECCOB METOIOM
MoaenupoBanus. - HmwxHekamck: HixkHekamMckuit
XHUMHUKO-TeXHOJIOTHUeCKit MHCTUTYT (prmmnan) PIEOY
BITO «KKHUTVY». 2014 — 48c.

41 »x3. YHULL HXTU



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

KommprorepHas maTeMatuka: Y4yeObHoe mocoOue BBC «Znaniumy.

[Onextponwsiii pecype] / K.B.Turos - M.: U] PUOP, https://znanium.com/catal og/product/926

HUI] UHDPA-M, 2018. - 261 c. 480

- Pexxum noctymna: mo maposto DbC «Znaniumy» Hoctyn ¢ nro60it Touku MHTEpHET nocie
peructpanuu C | P-anpecos HXTU

Nmuranmonnoe moaenupoBanue:. Y4eOHoe mocodue DBC «Znaniumy.

[DnexTponnsiii pecype] / H.B. Kobenes, B.A. https:.//znanium.com/catal og/product/961

[TonoBuukoB, B.B. [IeBsatkoB; [Tox o6m. pea. H.b. 800

KobGenesa. - M.: KYPC: HULl MTH®PA-M, 2018. - 368 c. |[{octyn c mto6oii Touku MIHTepHET mociie

- Pexxum noctyna: mo maposo 36C «Znanium» peructpanuu C |P-anpecoB HXTU

11.3 DjieKTpOHHBbIE HCTOYHUKHU UHPOPMALMHT
I[Ipu  w3ywenun  gucuumumabel  B1.B.07  «MopenupoBanue  sHeEpro- U
pecypcocheperarouimx OpPOIIECCOB B XMMHUYECKOW TEXHOJOIMH, He(pTeXUMUU U

OMOTEXHOJOTUN» HCIIOJIb30BAHUE SJIEKTPOHHBIX HCTOYHUKOB MH(POPMALIUU:

1) DnexTpoHHas OMOIHMOTEYHAs cucTeMa «ZNaniumy. [DneKkTpoHHBIH pecypc]. — Pexxnum
noctyna: htpp://znanium.ru. octym ¢ mo6oit Toukn MHTEpHET mocne peructpanuu C | P-
anpecoB HXTH.

11.4 CoBpemenHnblie npodeccHoHANbHBbIE 023bI JAHHBIX U HH(POPMaIlUOHHBbIE
CIPABOYHbIE CHCTEMBI.
1) AkryanusupoBaHHas OecruiaTHas 0a3a TOCYJAapCTBEHHBIX CTaHIIAPTOB, MOJHOCTHIO

cootBerctBytomias kataimory ®I'VII «Crannapruadopm» [DnekTpoHHBIH pecype]. — Pexum
nocryma: https://docplan.ru/list0.htm, cBoGoTHBI.

2) DneKTpOHHBI (OHI NPAaBOBOW W HOPMATHBHO-TEXHUYECKOW JTOKYMEHTAIIHH.
locymapcTBeHHBIE  CTaHOApTBl  [3NMEKTpOHHBIA  pecypc]. —  Pexmm  mocryma:
http://docs.cntd.ru/gost, cBoGoHBIH.

CornacosaHo: _‘

3aB. OTEIIOM W B.41. Tapacosa
o OUOIMOTEYHOMY

00CITyKUBAHUIO

12. MaTepuajbHO-TEXHUYECKOE 00ecnevyeHne TUCHUILTNHBI (MOXYJIs).

Y4eOHbIC ayJUTOPHUH JIJIS1 TPOBEACHUS YICOHBIX 3aHATHIA OCHAIIECHBI
obopyodosaHuem.
1. mepconanbHbie KOMIbIOTEPHI Pentium-4 u Celeron
2. KOMITBIOTEPHBIE CTOJIBI, CTYJIbSI U IAPTHI, y4eOHAs JTOCKa,
MexXHU4eCKUMU cpeocmeamu 00y4enus.
1. KomneroTepubiMu TpeHaxkepamu Regre-F4, ITMOP.


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

2. Tpenupyromue 1 KOHTPOJIHUPYIOIIHE MPOTPAMMBI TECTHPOBAHUS.
[TomenieHus st CaMOCTOSITENIbHOM pabOThl OCHAIICHBI KOMNbIOMEPHOU MEeXHUKOU:
1. TlepconanmsHble KOMIBIOTEPHI Pentium-4 u Celeron,
C BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTh «IHTepHeT» 1 o0ecreyeHbl 10CTyIOM B
AEKTPOHHYI0 nH(popmarmonnyto cpeay HXTU.

JIieH3upOBaHHOE MPOTrPaMMHOE O0ECIeYeHre M CBOOOJHO PACIPOCTPAHAEMOE
IporpaMMHOE OOecIieYeHne, HCIOAb3yeMOe B Y4eOHOM IIpoIlecce MPH OCBOCHHUH
muctmuinabl 51.B.07 «MonenupoBaHue 3HEPro- M pecypcocOeperammnmx  MpoIeccoB B
XMMHUYECKON TEXHOJIOTMH, HEQTEXUMUM U _OUOTEXHOJIOTHU:

1. OC MSWindows XP;

2. TIIIIT M'S Office 2003:

3. CAD-cucrema APM Graph Lite

13. O6pa3oBaTesibHbIE TEXHOJIOTUH

KonnuecTBo 3aHsATHI, TPOBOAMMBIX B MHTEPAKTUBHOM (popme, coryiacHO yueOHOMY
IUTaHy COCTaBIIsIeT 8 4acoB 7Sl OYHOM M 6 4acoB JUIsl OYHO-320YHON (OpM OO0yUESHHS.
OcCHOBHBIE HHTEPAKTUBHBIE (POPMBI IPOBEICHHUS YUCOHBIX 3aHATHI:
* TBOPUYECKUE 3a/1aHus;
* TUCKYCCUS,
* M3y4YEHHE U 3aKpEIUICHUEe HOBOTO MaTepralia Ha MHTEPAKTUBHOM JISKIINU (JIeKius-Oecea,
JICKIUS — AUCKYCCHUS, JISKIHSI C pa300pOM KOHKPETHBIX CUTYAIHA);
* METOJ[ KEVCOB.
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