degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OCHOBBI MAaTEMaTU4YECKOIO MOACIINPOBAHUA B XHUMHUYECKON TEXHOJIOTHUH
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC MareéMaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: ABHalMOHHBIC TEXHOJIOTHUH

OU3TEX-1IKOIAa ABUALIMOHHBIX U TU(PPOBBIX TEXHOJIOTHIMA
kadeapa QyHIaMeHTaIbHBIX OCHOB ra30BOr0 Jieia

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI TIPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHnnpoBaHHbIi 3a4eT

2 (BeceHHMIH) - DK3aMeH

AynutopHbIX 9acoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 yac.
cemuHapsl: 30 gac.
naboparopHseie 3ansaTus: 0 gac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrtaBui: B.C. Epmonaes, kana. ¢pu3.-mMart. HayK

IIporpamma obcyxieHa Ha 3acefannu kadenpa GyHIaMeHTaIbHBIX OCHOB Ta30Boro aena 28.02.2025



AHHOTANMA

Hucuumnnia «OCHOBBI MaTeEMaTH4YE€CKOTO MOJICIMPOBAHUS B XUMUYECKOM TEXHOIOTUNY MPEACTaBIsIET COO0M
KOMIIJICKCHBIH KypC, KOTOpBIH BKJIIOYAaeT B ce0s M3yuyeHHE TEOPETHUECKUX U (DPU3MKO-XUMHUYECKHX OCHOB
MaTeMaTHYeCKOTO MOJEINPBOAHNS KHHETHYECKHUX MPOIIECCOB XUMUYECKON TexHoioruu. Kypc npenHasnaueH
JUII MarucTPaHTOB, KOTOPHIE 3aMHTEPECOBAHbI B IOIY4YEHHMHM DIIyOOKMX 3HaHUII B oOmactu ¢u3-mar
MOJEJINPOBaHUS (PU3UKO-XUMHUYECKUX MTPOLIECCOB.

1. leau u 3apauu

Meap AUCUMNIMHBI

- (opMHpOBaHHE y MaruCTPaHTOB TIIyOOKMX 3HAHWH M NPAKTHYECKHUX HABBIKOB B 00JaCTH OCHOB
MaTeMaTUYeCKOro MOJEIMPOBAHUS B XUMHUYECKOM TexHosoruu. Kpome Ttoro, Kypc HanpaBjieH Ha
pa3BUTHE Y MarCTPaHTOB CIIOCOOHOCTH K CAMOCTOSITEIbHOMY CO3/IaHUIO (pU3-MaT MOAEJeH CI0KHOTO
000pyAOBaHNS XUMHYECKOH TEXHOIOTHH.

33}13‘-[1/1 JAUCHUIIINHBI
- U3YUCHHC TCEOPCTUYCCKHUX OCHOB MATEMATUYCCKOIO MOACIIMPOBAHUA B XUMHUYECKON TEXHOJIOTHUH,

- U3YUCHHUC (1)I/I3I/IKO—XI/IMI/I‘IGCKI/IX OCHOB KHMHCTHKH,

- OBJAJICHWE HAaBBIKAMH CAMOCTOSITEILHOTO CO3JaHUs (hHU3-MaT MOJIENICH CIIOXKHOTO OO0OpYIOBaHUS
XUMHUYECKON TEXHOJIOTHH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyranamentanbabix |OIIK-1.2 CrocoGeH 0000mmarh W KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0JIACTH OMBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAaHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTuKd M (U3UKH M CHOCOOEH WX HPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TemaTuueckoi oOmacTu cBoeil mpodeccrnoHambHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH MaTeMaTHYeCKHUe MOJACIH ISl  ONHCAaHHA W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH U MPOLIECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOIyYaTh |MOJEIN

HOBBIC HayIHBIC PE3YIIbTaThI I[IK-1.3 CmocobeH mNpuUMEHSATh TeopeTudecKkne u (W)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HayyHOM 3amadye W WHTEPIPETHPOBATh  MOTYyYCHHBIC

pe3yabTaThl

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
I1K-2 CriocoGeH caMOCTOSTEIbHO WIN B HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA
KOJJICKTHBA OPraHU30BBIBATH U IIPOBOJIUTH [IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
Hay4HbIE UCCIIEIOBAHMS U UX anpoOaIuro Hay4HO-UCCIIE0BATEIbCKOI paboTHI MOCPEICTBOM

MyOJIMKAIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEHIUIX

[MK-3.1 TloHumaeT NpPUHOUIBI PabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. [lepeuens MIaHUPYeMBbIX Pe3yJIbTATOB 00y4eHHS MO AUCHUILINHE (MOAYJTI0)

B pe3ynbrare ocBoOeHUS JUCIIUIDTHHBI 00y4YaroNInecs JOKHBI

3HATh:
- 3HaTh OCHOBBI MaTEMaTHYECKOTO MOJICTUPOBAHNS B XUMUIECKOW TEXHOJIOTHH.

YMETh:
- yMeTb CaMOCTOSITEJIbHO CO37aBaTh (U3-MAaT MOJAETH CIOXHOTO OOOPYJAOBaHUS XWUMHYECKOH
TEXHOJOTHH.

BIIAJIETh:
- BIAJETh TEOPETUYCCKUMHU 3HAHUSAMH B OOJIACTH KWHETWUKH, THAPABINKH, THIPOTa30[UHAMUKH,
CTOXaCTHKH W HEPABHOBECHBIX MPOIIECCOB TOPEHYIS;
- IMETh MTPAKTUIECCKUE HABBIKU PEIICHUS 3324, CBI3aHHBIX C PU3NKO-XUMHUIECKUMHU TPOIECCAMU;
- yMeTh AaHalM3upoBaTh M CaMOCTOSTEIHHO MOJEIMPOBATh MPOLECCHl  (UBUKO-XUMUYECKOH
TEXHOIOTHUU. "

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBHBIE MOHATHUS XUMHYECKON 3 3 12
TEXHOJIOTUH
2 OCHOBBI XUMpEaKIHit 3 3 12
3 Kuneruka ropenus 3 3 12
4 MonenupoBanue MPOLIECCOB 3 3 12
TEIUI0-MaccooOMeHa
[IpumeHeHne METONOB MaTeMaTH4YeCKON
5 (¢U3MKH B KHHETUYECKHX Mpoleccax 3 3 12
dusnko-xuMHYecKas TUIAPOAMHAMHMKA B
6 XUMHUYECKOU TEXHOJIOTUH 3 3 6
7 OU3NKO-XUMHUYECKHE  TPOIECCHl B 3 3 6
peaxTopax
3 MonenupoBanue  (pU3MKO-XUMHUECKUX 3 3 6
MPOLIECCOB
MHOTrOKOMIIOHEHTHBIE CHUCTEMBI B
9 TEXHOJOTHYECKOM obopynoBaHUN 3 3 6
10 Tpancnopr Maccbl B XHMHUYECKOM 3 3 6
000pyIOBaHHH.
Hroro yacos 30 30 90
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. OcHOBHBIE MTOHATHS XUMUYECKOM TEXHOJIOTHH

OCHOBHEBIE 3aKOHBI Ta30- U ruapoAuHaMUKH, KHHCTUKU, CTOXAaCTUKHU

2. OCHOBBI XUMPEaKIUI

Co3naHne XUMUYECKHX NTaKeTOB PeaKInit

3. Kuneruka ropenus

VY4er KHHETHUYECKUX MPOIECCOB MpH (QU3-MaT MOJEIUPOBAHUH OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX
peakuui

4. MonenupoBaHue MPOIECCOB TEIII0-MAacCCOOOMEeHa

MopenupoBanue  OBMOKEHUS  KUAKOCTH B CJIOKHOM  TEXHOJIOTUYECKOM  OOOPYIOBAaHUHU.
MonenupoBanue ABHKESHUS ra3a B B CII0KHOM TEXHOJIOTMYECKOM 000pyIOBaHUM.

5. llpuMeHeHne METOIOB MaTeMaTHUeCKO (PU3UKH B KHHETHYECKUX MPOIeccax

MeTon KOHEYHBIX 3J€MEHTOB. MeToJ] KOHEYHBIX pa3HOCTEH. 3aKOH COXPaHEHHs MacChl. 3aKOH
COXpPaHEHHUS DHEPTUH.

Cemecrtp: 2 (Becennuit)
6. ®U3NKO-XMMUYECKasi THAPOIMHAMUKA B XHMUYECKOH TEXHOIOTUI

OcHOBHBIC TOHATHA (QUIUKO-XUMHYECKOW THAPOAMHAMUKH. DHU3NKO-XUMHYECKHE CBOMCTBa
XUMHYECKOTO  ChIpbs. [Ipomeccsl  MaccomepeHoca B TEXHOJOTHYECKOM  O0OpYIOBaHUH.

7. U3UKO-XUMHYECKHE MTPOLIECCH] B PEAKTOPAX

KoHBepCHOHHO-PaBHOBBICHBIE ~ IPOLIECCHI.  3arpsi3HEHHME  Karauu3aropoB.  [loBepxHocTHas
aKTUBHOCTb.

8. MOI[CJ'II/IpOBaHI/Ie (I)I/I3I/IKO—XI/IMI/ILI6CKI/IX OponecCoB

MO):[GJ'H/IpOBaHI/Ie (I)I/I3I/IKO—XI/IMI/I‘{6CKI/IX npoueccoB € YUCTOM 3arpA3HCHUA  KaTaJIn3aTOpPOB.

9. MHOTOKOMITOHEHTHBIE CUCTEMBI B TEXHOJIOTHYECKOM 000PYIOBaHUU

MHOroKOMOOHEHTHBIE CHCTEMBI Ta30B U JKUJIKOCTEH. B3auMmoneicTBue KOMIIOHEHTOB B
TEXHOJIOTHIECKOM 000pYyIOBaHUMU.




10. Tpancnopt Macchl B XUMHUYECKOM 000PYJI0BAHHUH.
MaccormnepeHoc B TeXHOIOTHYECKOM 000pyI0BaHHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHNS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

KoMmmproTepHBIi Ki1ace ¢ yCTaHOBICHHBIM IIporpaMMHbIM obecrieuenueM Pipesim, HYSYS u ANSY'S
CFX.

MynbTUMEANHHBIA TPOEKTOP U IKPaH AJIsl IPOBEACHUS JICKIMOHHBIX 3aHATHH.

JlaGoparopHoe 000pyaOBaHKE JUI IPOBEACHUS IPAKTUYECKUX 3aHATHH 110 TEXHOIOTUSAM NepepaboTKH
rasa 1 KOMIPECCUH rasa.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Hedrerazosoe neno. [omusiii kype [Tekcr] : 150-neturo mupoBoit HedremoObran mocssmaercs / B.
B. Terensmumn, B. A. f3eB - lonronpynueritlaTeniext,2009

JomnonHurenbHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSIICHHBII MAIIMHHOMY OOY4eHUIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamM3a JaHHBIX SHJEKCA.

3.
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5 %28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1
%86%D0%BE%D0%B2%29

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIHOYad ACMOHCTpAUIO HpeSCHTaL{Hﬁ.

B nporiecce camocTosTeNbHOM PabOThl 00YYarOLIHXCs TPEIIONAraeTCs UCTIOb30BaHUE TAaKUX
nporpamMmHbIX cpeacT, kak WEKA, IPython Notebook u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— MpopaboTKy y4eOHOro MaTepuaia (110 KOHCIIEKTaM JISKIHiA, y4eOHOH U HayqHOU JINTeparype);

— TOJTOTOBKY K MPAKTHYECKUM 3aHSTHSM, BBHIIIOJIHEHHE JOMAIIHUX TEOPETHYECKUX U TMPAKTUICCKHUX
3aJaHUM;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy B dK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa
IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa QyHaaMeHTaIbHBIX OCHOB ra30BOr0 Jieia
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: B.C. Epmonaes, kana. ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

[1K-2 CnnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
I1K-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3zydeHus AUCLHUIUIUHBI
TEXHOJIOTUW» 00YYarOIIUICS TOTKEH:

3HATb:

«OCHOBBI

MAarCMaTu4CCKOro MoOZACIUPOBAHUA B XHMHYECKOM

- 3HaTb OCHOBBI MAaTeMaTH4C€CKOI0 MOACIIMPOBAHNS B XUMUYECKON TEXHOJIOTUHU.

yMeThb:

- YMeTb CaMOCTOSITEIbHO CO3[aBaTh (PU3-MAT MOJENH CIIOKHOTO OOOpYJOBaHHMSA XHMHUYECKOI

TCXHOJIOTHH.
BJIad€Th:
- BJIAJACTh TCOPCTUUCCKUMHU 3HAHUAMU

B o0OllacTu KWUHCTHUKHU, TUAPABIUKHU, TUAPOTra30JUHAMUKH,

CTOXAaCTUKH U HCPABHOBCCHBIX IMTPOLCCCOB IT'OPCHUA;
- UMCTb IIPAKTUYICCKUC HABBIKU PCUICHUA 3a/1a4, CBA3aHHBIX C (1)I/I3I/IKO—XI/IMI/I‘I€CKI/IMI/I aponeccamMu,

- yMeTh
TEXHOJIOTHH. "

AHAJIU3UPOBAThL M CAMOCTOATCIIBHO MOACIHUPOBATH ITPOLECCCHI

(UBNKO-XUMUYECKOM

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




1.Kakpe »dTambl BKJIIOYAET TEXHOJOTHMYECKOE MOAEIMPOBAHME XHUMHYECKOTO 000pYIOBaHHUS.

2. Kakue Texnonoruu HCTIOJIB3YIOTCH B XHMHYECKOM MMPOMBIIIJICHHOCTH.

3. Kakue PCaIbHbIC OCJIOKHCHUS HCO6XOI[I/IMO YUUTBIBATH IPU TCXHOJIOTMYCCKOM MOACINPOBAHUN
XUMHUYECKUX MTPOLECCCOB.

4. Kakue CymecTBYIOT THIIBI MaT€MaTHYeCKHX MOJeNieil B XMMHYECKOH TEXHOJIOTHM (HarpuMep,
CTaTU4ecKHe, AMHAMUYECKHE, JUCKPETHbIE, HEMPEPHIBHBIE).

5. KakoBbI NpeuMyneCcTBa U HCAOCTATKU PA3JIMYHBIX TUIIOB Mo;[enei/i.
6. Kakue MCTOAbI UCITOJIB3YOTCA AJIA IMOCTPOCHUA MATCMATUICCKUX MO,Z[CJIGI\/’I.
7. Uro Takoe YpaBHCHUA COCTOSIHUSA, W KaK OHU IPUMCHAKOTCA B XHUMHYCCKOM TEXHOIOTHU.

8. OcHOBHBIE TOHATHS (PUZNKO-XUMUIECKONH THAPOANHAMUKY.
9. ®U3NKO-XUMUYECKHE CBOMCTBA XUMHUYECKOTO CHIPBSI.
10. ITpoueccsl MacconepeHoca B TEXHOIOTHIECKOM 000pYI0BaHHH.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAa4H ):[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4cTa:
1. Kakme »3Tambl BKIIOYACT TEXHOJOTHYECKOE MOACIIUPOBAHUC XUMHUYCCKOI'O OGOpy,I[OBaHI/IH.

2. Kakue TeXHOIO0IMU UCIOJIb3YOTCS B XUMUUYECKON IIPOMBIIUIEHHOCTH.

3. Kakue peanbHble OCIOKHEHHS HEOOXOIUMO YUUTHIBATH MPU TEXHOJIOTMYECKOM MOAEIMPOBAHUU
XUMHUYECKHUX MPOLIECCOB.

4. Kakwue CyHICCTBYIOT THUIIBI MAaTEMAaTUYCCKUX MO):[eﬂeﬁ B XHMHYCCKOH TEXHOJIOTHH (Haan/IMep,
CTaTU4CCKUEC, JUHAMUYICCKUC, TUCKPETHLIC, HerepLIBHLIe).

5. Kakue 3Tansl BKIIIOYAeT XUMHUUECKast TEXHOJIOTHUSL.
6. Kaxue TexHOIOTHH HCIIONIB3YIOTCS U peOpMUHTe HETH U rasa.
7. Kakme »SKOHOMHMYECKHE U IOPUAMYECKHE AacleKThl BaKHBl a1 HedTerazoBoil orpaci.

8. Uro Takoe He(i)Tel"aSOBafI OPOMBINIJICHHOCTE MW KaK OHa BJIHACT Ha MHUPOBYIO 3JSKOHOMUKY.

9. Kakune TeXHOJIOTHH UCTIONL3YIOTCS MpH NiepepaboTke HeQTH U Ta3a.

10. Kakue mocnencTBust MOKET UMeTh HedTeraszoBasi MpOMBINUICHHOCTh JUIS OKPYXKAoIIeH cpeapl n
3I0POBBS JTHOEH.

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHaA:

. XUMUYECKHUI COCTaB ChIPbSI.

. Texnonmoruu nepepaboOTKN XHMHIECKIX BEIIECTB.

. Texnomoruu pegopmMuHra.

. OCHOBBI MOJICTTUPOBAHUST KWHETUIECKUX MPOIIECCOB.

. OCHOBBI MOZICTTUPOBAHUS TIPOIECCOB TIIyOOKOH TTepepadoTku HepTH 1 Ta3a.

NN W N

[Ipumepsl YHCIEHHBIX METOAOB (Hampumep, MeTton Oiinepa, wMeton Pynre-Kyrtrsr).

8. KakoBa poiib CUMYJISIIIMY B TIPOIECCAaX XUMUYECKOH TEXHOIOTHH.
9. TexHonmoruu NoBBIIICHUS d3PPEKTHBHOCTH cOOpa ra30BOro KOHIEHCATa.
10. Kak Mopmenu HCHOJB3YHOTCS Uil IMPOTHO3MPOBAHUS IOBEICHUS XHMHUYECKHX IPOLIECCOB.

11. Kak BBISBISATE U aHaJIn3upoBaThb OIIMOKH B MaTeMaTU4YECKHUX MOICIAX.

buier 1



1. X¥MH4YeCcKHii COCTaB CHIPBS.
2. Kakue mporpaMmsl HCIOJB3YIOTCS Ui MOJEJIUPOBAHUS IPOIECCOB XUMHUYECKEOW TEXHOJIOTHH.

buner 2
1. IIpouieccrl TiryOOKOI ITepepadOTKY ra3a U Ta30BOr0 KOHJEHCATa.
2. Kakwe »>KOHOMHYECKHE U KOPUIUYECKHE aCIeKTHl BaXXHBI I HEPTEra3oBOH OTpaciu.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 00O0CHOBAHUE MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHMs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyLIEHUs] JIOTMYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYaIHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH



Bo Bpems nposeneHus audepeHInpoBaHHOIO 3a4eTa 1 IK3aMeHa 00yJaronrecs MOTryT I0JIb30BaThCs
MpOrpaMMOM JHCHMIIIMHBL, a TaKkKe CIPAaBOYHOM JINTEPATYpPOM, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIIeKTaMH JieKiui. JuddepeHIupoBaHHbI 3a4eT U DK3aMEH MOXET MPOBOJUTHCS IO HTOTaM
TEKylIell YCIEBaEMOCTH M CIaud 3aJaHUd WIM IyTEM OpraHHU3allM CIENHAJIBbHOIO OIpoca,
MPOBOJIUMOTO B YCTHOH opme.



