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YTBepK/eHa Ha 3aceiaHu Kadeaps! «[IpoekTupoBaHre 00BLEKTOB JIECHOTO KOMIT/IEKCa»
[Tpotokon Ne 12 3acenanus Kadeapsl «JIT5» ot 15.06.2021 1.

HauanbHuk Ot/iesia 06pa3oBaTe/ibHbIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 10 3acenanusi kadeapsl «JIT5» ot 13.04.2022 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas rporpamma oobpeHa Ha 2023/2024 yueOHbIM rof.
[Tporokon Ne 7 3acesanus kadeapol «JIT5» ot 21.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 12 3acenanusi Kadeapsl «JIT5» ot 18.04.2024 .
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.05-04/9 3acenanus kKadenpsl «JIT5» oT 22.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCIHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IIVTAHUPYEMBIMHU PE3YJIIbTATAMHA
OCBOEHUA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas pabodas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAET TPEOOBAaHUS K 3HAHUSIM
U yMEHUSIM CTYyJCHTa, a TaKXe OIpeAessieT COJASpKaHHEe M BUAbl Y4YEOHBIX 3aHATUUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEeILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTannapToMm (CYOC 3++) mo
HAIPaBIICHUIO MOJITOTOBKU (ypoBeHb OakanaBpuata):18.03.01 «Xumudeckasi TEXHOJIOTHUS;

* OcHOBHOW mpodeccHoHaIbHOM 00pa30BaTEIbHON IPOrPAMMOM IO HAIPaBICHUIO
noaroroBku 18.03.01 «XuMuyecKkas TSXHOJIOTHS,

* YueOHbpM mmanoM MI'TY um. H.DO. baymana no nanpasnenuto noarorosku 18.03.01
«XUMHYECKAS] TEXHOJIOTUS.

I[Ipy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWUE  KOMITCTCHITHH,
npeaycMoTpeHHbslx OIIOIT Ha ocnoBe CYOC 3++ no Hampasinenutro noarotoBku 18.03.01
«XuMudecKasi TEXHOJIOTHs» (YpOBEHb OaKajaBpuara)

Koa xomnerenunu ®opmyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIMU COOCTBEHHbIE

Crioco6eH UCToNb30BaTh MaTeMaTH4YecKue, pu3ndeckue u Gpusnko-
OIIKC-2 XAMUYECKHE, XUMAUYECKUE METOIBI ISl PEIIECHUS 3a71a4

(18.03.01) obmenpodeccuoHaIbHON JEATEIbHOCTH C IPUMEHEHHEM
COBPEMEHHOM TEXHUKHU M MPOrPaMMHBIX IPOAYKTOB

CrnocoOeH obecnieunBaTh MPOBEEHNE TEXHOJIOTHYECKOTO Mpolecca,
UCIOJIb30BaTh TEXHUUYECKUE CPEJICTBA [Tl KOHTPOJIS TapaMeTpoB
OIIKC-4 TEXHOJIOTHYECKOI0 IIPoLecca, CBONCTB ChIPhSl U TOTOBOM NMPOIYKIUH,
(18.03.01) OCYIIECTBIIATh U3MEHEHUE NTapaMEeTPOB TEXHOJIOIMYECKOro IIpoLecca
NIpY U3MEHEHUHU CBOMCTB CHIPhS, IPUMEHSS COBPEMEHHOE
000pyIOBaHUE U YUUTHIBAs KOJOTMUECKUE TpeOOBaHUS
IIpodeccuonaibHble KOMIETEHIIUN COOCTBEHHBIE (00513aTE/IbHbIE)

[TKCo-1 Crnioco0eH K ynpaBJiIeHHIO U TEXHOJIOTHUYECKOMY COIIPOBOXKIEHUIO
(18.03.01) MIPOLIECCOB XMMUUYECKOW TEXHOJIOTUH

JUia kateropuil «3HaTh, yYMETb, BIAAETH» IUIAHUPYETCS JOCTHIKEHUE DPE3YJIbTaTOB
oOyuenus (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaag B (opmupoBaHue
KOMIIETEHIIMH,  NPEAYCMOTPEHHBIX  OCHOBHOW  MHpoQeCcCHOHAIBHONM  00pa3zoBaTeIbHOMN
nporpammoii (tabi. 1).



Tadauna 1. Uaaukatopel 1OCTHKEHUS KOMITETCHITUN

1 2 3
Komnerennus: xkoa mo CYOC 3++, HNuauxkaTopsl @®opMbI U METOABI 00YUYEeHHU S,
(opMyIMpOBKa croco0cTByOmMe (POPMUPOBAHUIO M
Pa3BUTHIO KOMIIETEHIIUU
OIIKC-2 BJIAJIETH Jlekuun
(18.03.01) - METOJaMU MaT€MAaTHUYECKOr0 aHaJIM3a IOJIy4EHHBIX JlaboparopHblie padoThl

Crnioco0eH uCToabp30BaTh
MaTreMaTnveckue, QU3NIECKUe U
(1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IC, XUMHNYCCKHUEC
METO/IbI JJISl PELICHHUS 3a1a4
o0menpodecCHOHATBHON AeSITeTLHOCTH
C MPUMEHEHUEM COBPEMCHHOM TEXHUKU
Y IIPOIPAMMHBIX IIPOYKTOB

pe3yIbTaTOB HAYYHOTO IKCIIEPUMEHTA, IPUMEHSIS
CHelHalM3UPOBaHHbIE TIPOTPAMMHbBIE TPOAYKThI

CamocrosiTesibHas padora

AKTHBHbIE 1 HHTEPAKTHBHBbIE (opMBbI
(MeToabI) O0yUeHHS:

o0cyxIeHne MPaKTUYECKUX PUMEPOB Ha
JIEKIIHSIX

OIIKC-4

(18.03.01)

Crnoco0eH o0ecrnieunBaTh MPOBEICHUE
TEXHOJIOTUIECKOTO Ipolecca,
UCIIO0JIb30BaTh TEXHUUECKUE CPEIICTBA
JUIA KOHTPOIIA IapaMeTpOB
TEXHOJIOTUYECKOI0 Mpoliecca, CBOHCTB
CBIPbsl U TOTOBOW MPOIYKIIHH,
OCYIIIECTBISTH U3MEHEHUE MapaMeTPOB
TEXHOJIOTUYIECKOTO Tpolecca pu
W3MEHEHUHU CBOMCTB CHIPbS, MPUMEHSS
COBpPEMEHHOE 000py/0BaHUE U
YUYUTBIBas 9KOJIOTHYECKHE TpeOOBaHUs

3HATb

- IapaMeTpbl TEXHOJIOTUYECKOIO MIPOLIEcca U €ro
Pa3HOBHUIHOCTEH B YCIOBUSX UCIIOJIb30BAHUS
Pa3IMYHOTO CBHIPBS, IPUMEHSIEMbIE TPUOOPHI KOHTPOJIS
€ro nmapaMeTpoB, METOIbl aHAIHM3a UCXOJIHOTO ChIPbs U
TOTOBOM MPOJIYKIIUU, CTTOCOOBI HHTEHCU(UKAITTT
rpoliecca ¢ LEeb0 MOBBIIIEHUS BBIX0/1a U YIYUILIEHUS
KadyecTBa KOHEYHOTO MPOIYKTa

YMETbDH

- MPUMEHSITh TEOPETUUECKUE 3HAHUS JJIS
YCOBEPILIEHCTBOBAHUS TEXHOJIOTUYECKOIO MpoIlecca Ha
OCHOBE aHAJIMTUYECKOTO KOHTPOJISI U XapaKTEPUCTHK
KOHEUYHOT'O MTPOJIYKTA C LENbI0 YIYUIICHHs €r0 KauyecTBa

Jleknun

JlabopaTopHblie padoThl
CamocrosiTesibHas padora

AKTHBHBbIE M HHTEPAKTUBHBbIE GOPMBI
(MeToabI) 00yUeHHs:

00CyXIeHUE TPAKTUYECKUX TPUMEPOB Ha
TEKIUAX

[TKCo-1

(18.03.01)

Criocob6eH K yrnpaBleHUIO U
TEXHOJIOTUYECKOMY CONIPOBOXKIEHUIO
MPOLECCOB XUMUYECKOU TEXHOIOTHHI

YMETbH

- YOPAaBIIATh TEXHOJIOTMUECKUMHU IIPOLECCAMU
XUMHUYECKOHN TIepepaboTKHU CBIPbS C LIEBIO MOJTyUYeHUs
MPOAYKIIMH TpeOyeMoro KauecTna

Jlexknuu

JlabopaTopHbie padoThl
CamocrosiTejibHas padoTa

AKTHBHBIC H HHTEPAKTHUBHbIE (hopMBbI
(MeToabl) 00yueHUs:

00CyX/IeHUE MPAKTHYECKUX IPUMEPOB Ha




JICKIIHUAX




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
ITPOI'PAMMBI

Hucnummuaa Bxoaut B Onok bl «Jluctmmmuael  (Momynu)»  0oOpa3oBaTeIbHOMN
nporpamMmbl OakanaBpuara 1o HampasiaeHuto 18.03.01 «Xumuueckass TEXHOIOTHS.

N3ydyeHne AMCHMIIIMHBI MPEANOJIaraeT IpeABAPUTEIIBHOE OCBOCHHME CIIEAYIOIIUX
JTUCIUIUIMH y4eOHOTO T1aHa:

— TPOLIECCHI U anmnapaTrbl XUMUYECKON TEXHOJIOTHUH;

— CHCTEMBbI YIPaBJICHUS XUMHUKO-TEXHOJIOTHUYECKUMH MTPOLIECCaMHU.

OcBoeHHe JaHHOW TUCIUIUIMHBI HEOOXOIMMO KakK MpEALIECTBYIONIEe i CIASAYIOUINX
JUCLUTUTMH 00pa30BaTeIbHON MPOTPAMMBI:

— OYHCTKA U peKynepaius IPOMBIIUIEHHBIX BHIOPOCOB;

— TOJrOTOBKA U 3alIUTa BBIMTYCKHON KBaTU(UKALMOHHONW PabOTHI.

OcBoeHne y4eOHOH JUCHUILTHHBI CBSI3aHO ¢ ()OPMHPOBAHUEM KOMIIETCHLUH C YYETOM
matpunibl komneteHuuid OIIOIl nns wanpaBnenust (ypoBenb OakanmaBpuara): 18.03.01
XuMu4ecKas TEXHOJIOTHS.



3. OBBEM JIUCIHHUIIJIMHBI
O6mmit 0o0beM JUCHMIUIMHBI COCTaBIseT 3 3adeTHple enuHumbl  (3.e.), 108
aKaJIeMIYECKHUX JacoB (81 aCTPOHOMUYECKUI qac). B TOM qucie:

1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BHJIaM y4eOHBIX 3aHATHH (B aKaJIEeMUYECKUX Jacax)

O0bem 1o cemecTpam, aKa. 4.

Kosun4yecTBO cemecTpoB

Buabl yueOHol padoThl Bcero OCBOEHHS TUCIHUILINHBI
1

O0beM AUCIUTUIMHBI 108 108
AyautopHasi pabora* 60 60
Jlexumu (JI) 24 24
JlabopaTtopusie pabots (JIP) 36 36
CamocrositesabHas padora (CP) 48 48
ITpopaboTka yuebHOro MmaTepuaia JeKuun 3 3
IToaroToBka K J1abopaTopHBIM paboTam 18 18
Brimonaenue pacueTHo-rpaduueckoi paboThI 12 12
[ToaroToBka K KOHTPOJILHOM paboTe 3 3
Jpyrue Buapl caMOCTOSITENIbHON pabOThI 12 12
Bua npoMexyTO4HOM aTTeCTAlMU 3auér

*B TOM uucIie, B popMe MpakTUIeCKOi MOATOTOBKH



4. COJEPXKAHUE JIMCUHUAIUIMHBI, CTPYKTYPUPOBAHHOE IO MOJAYJISIM YYEBHOW JUCIHUILUIMHBI C
YKA3AHUEM OTBEJEHHOI'O HA HHUX KO/MYECTBA AKAJEMHUYECKHX HWJIH ACTPOHOMHUYECKHX YACOB U
BUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue TUCHUIUIUHbBI

Buael 3anaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIb Pe3yJIbTATOB 00y4eHUs
3aKpeIvIeHHbIe 3a Banas
Ne i/ Tema (Ha3BaHue) MOAYJISA o
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox DopmblI (Mun/
34+4) (neneunst) MaKc)
1 cemectp
JlabopaTopHbIe pabOTHI 3/5
Ne 1
Mertonbl MOJENTUPOBAHUS OIIKC-2, OIIKC-4,
! TEXHOJIOTMYECKUX TIPOIIECCOB 12 0 20 24| KCo-1 6 Pacuerno-rpaduieckas 21/35
pabora
HUTOTIO: 24/40
JlabopaTopHbie pabOThI 58
Ne 2
5 OnTuMu3zaIys 1 yrpasieHue 12 0 16 24 OIIKC-2, OIIKC-4, 12
TEXHOJIOTUYECKUX IIPOLIECCOB ITKCo-1 KonTtponbHast paGota 31/52
HUTOTI'O: 36/60
HUTOTI'O 3a cemecTp 24 0 36 48 - - - 60/100

*B TOM uuclie, B popMe NpakTU4IeCcKoil MOAr0TOBKH



CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (MOAYJIAM)

Ne,
n/n

HaunmeHoBaHue MoayJisl, COiep:KaHHe

Yackwl

MeToabl MOACJIMPOBAHUA TEXHOJOTHYECCKHUX IMMPOLECCOB

Jleknuu

12

1.1

dusnyeckoe 1 MaTEMaTUYECKOE MOEIMpoBaHue. MoienpoBaHue -
METOJI0JIOTUS Hay4yHOTro uccaeaoBanus. [Ipenqmer u 3anauu kypca. Posib
MaTeMaTUYeCKUX METOI0B MoienupoBanus U OBM B peanuzaiuu
COBPEMEHHOM TeXHOJIOTHH. [leTepMUHUPOBAHHBIE U CTOXACTHYECKUE
IIPOLIECCHI U MOJIENIH.

1.2

Krnaccudukanus u 3Tansl NoCTpOSHUSI MAaTeMaTHYECKUX MOJIEIEH.
CuMBOIIbHBIC 1 UKOHOTpapUUECKUe MaTeMaTHYECKHE MOJIEIH, H30MOP(HHU3M.
Jlunamuka u cratuka npoueccoB 1 MM, cTalimoHapHbIe U HECTAlMOHAPHbIE
00BEKTHI M MOJIENH, KITacCU(PUKAIHS 110 CTPYKType MM, (hopManbHbIi 1
HeopManbHBIN MOIX0 K TOcTpoeHno MM, MM c¢ pacnpeeeHHBIMU U
COCPEOTOYEHHBIMY IIapAMETPAMH, aJalITUBHBIC U HEAJallTUBHBIEC METO/IbI
OLICHKHU napameTpoB MM. Drtanbl NOCTPOEHUSI MATEMATUYECKOTO ONUCAHUS
00BEKTA.

1.3

BbI4MCIUTENBHBIN SKCIIEPUMEHT U UMUTALIMOHHOE MOJIEIIMPOBAHUE.
Beruncnurenbnsiii skciepuMenT. Mepapxus u aleKBaTHOCTh
MaTEeMaTHYECKUX MoJeel. JleKkOMIIO3uIHs TEXHOJIOTMUECKOT 0 IIpoLecca U
MaTeMaTH4eCKUX Mozesei. Tpuana MmareMaTHUECKUX MoJieNnel 00beKTa:
CUCTEMAa YPaBHEHUH, AJITOPUTM, ITporpamMma. Mimurtanronsoe
MOJICJIIMPOBAHNE U BBIYMCIIMTEIIBHBIN SKCIIEPUMEHT. MaTemaTudeckoe
MOZEJIIMPOBAHUE - UHCTPYMEHT ONTUMU3ALUU U ONTUMAIILHOTO YIIPABIICHUS
TEXHOJIOTUYECKUMH NPOLIECCaMU U OObEKTaMH.

1.4

®dopmasibHasg KMHETHKA. MoJiennpoBaHie KHHETUKH XUMUYECKUX PEaKLU.
CTGXI/IOMeTpI/I‘-IGCKI/Ie COOTHOLICHUA U PABHOBCCUC XUMHNYCCKUX peaKuHﬁ.
dopmasibHasg XUMUYECKasi KUHETHKA. 3aKOH JIEHCTBYIOIUX Macc. 3aKOH
Appennyca. 3anaya Komu. [locnenoBaTtenbHble U napajuieabHble
XuMHueckue peakuuu. [Ipouecc nonmumepusanuy TEpMOPEAKTUBHBIX U
TCPMOINIACTHUYHBIX CBA3YIOINIUX IMTOJUMCPOB.

1.5

TunoBsie 271EMEHTHI MOJIETUPOBAHUS TEXHOJIOTUYECKUX TTPOLIECCOB. 2 -, 3 -,
4 - momocHble 00BeKTHl. MM CTaTHKU: YpaBHEHUS COCTOSIHUSI, YCIOBUS
paBHOBecus (a3, 3pPexkTUBHBIE XapaKTEPUCTHKU MaTepuanos. MM
OUHAMHKU: GopMaibHasi KWHETHKA, HEPaBHOBECHBIE MPOIIECCHI, IPOTPEB U
cymika. OObIKHOBEHHBIE AU(PepeHInatbHbIe U HHTErpaJIbHbIE YPaBHEHUS:
HACJIEICTBEHHAS YIIPYTOCTh U MPOBOAUMOCTh. DopMmanbabie MM
MIPOIIECCOB: TMHEHHBIN PerpecCHOHHBIN aHaIu3, (PaKTOPHBIN aHAJIH3,
IIJIJAHUPOBaHUE 3KcnepumMenTa. MM nponeccoB ¢ pacnpeaeneHHbIMA
napaMeTpamMH: ypaBHEHHS HEPa3pbIBHOCTH, YPaBHEHHUs IEPEHOCA TEILIA U
MacCCBI.

1.6

MonennpoBanue XuMHUYECKUX peakTopoB. OmpeneneHne CTpyKTypbl
OTOKOB. MM peakTopoB H1€albHOIO CMEIIEHHUS, TOJHOTO BBITECHEHMS,
peakTopoB nu¢Gy3uoHHOTO U siueednoro tumna. uddepennnansubie
yYpaBHEHMS B YaCTHBIX MPOU3BOIHBIX, KJIACCHU(PUKALINS, YCIOBUS
oJIHO3HAYHOCTH. MM 1u1ockoro ropsuero ¢opMoBaHUSI KOMIIO3UIIMOHHBIX
MaTtepuanaoB. MM cylIku ApeBeCUHBI U KOHAMIIMOHUPOBAHUS IPEBECHO-
MOJMMEPHBIX KOMIIO3UTOB. MHNKaTOpHAas 1 niepeaaTouHas pyHKIus,
¢bynkuus otkiauka. CTaHaapTHBIE HHANKATOPHBIE QYHKIUU: O - (QYHKIHA
Jupaka, byaknus XeBucanaa, rapMOHUYECKHEe QYHKIIMH, TaTINK

10




CTy4JaiHbIX yucen. MeToq MOMEHTOB (PYyHKITMU OTKIMKA. OTnpeaeeHne
MapaMeTPOB CTPYKTYPHI TOTOKOB IO MOMEHTAaM (DYHKITMU OTKIIMKA.

JlaboparopHblie padoThI

20

JIP1.1

MonenupoBanue GopMaIbHON KHHETUKH 00PaTUMOM MOCIIeI0BATEILHO-
NapajyIeIbHON XUMUYECKON peakiuu

JIP1.2

MopaenupoBaHue POIECCOB MEPEHOCA TEIIa K MACChl B paCIIpeICICHHBIX
cpenax

JIP1.3

OrnpezenieHne napaMeTpoB CTPYKTYPhI IOTOKOB B pE€aKTOpax 1o MOMEHTaM
(GYHKIIUHU OTKIIMKA

JIP1.4

MonenupoBanue QyHKIIMHA OTKJIMKA Ha CTAHAAPTHBIC BO3CHCTBUS ISt
XUMHUYECKHUX PEAKTOPOB

JIP1.5

Pacyer yncna eguHMIl IepeHOCca B YKPEIUISIONICH peKTU(UKAIIMOHHON
KOJIOHHE

CamocrosiTesibHas padora

24

CP1.1

ITpopaboTka yueOHOro MaTepuaa JICKIIHiA

1.5

CP1.2

IToaroroBka k 1a60paTopHBIM paboTam

10

CP1.3

BrinonHenue pacuetHo-rpaguueckoi paboThl

12

CP1.4

Jlpyrue Buabpl CaMOCTOSTENBHON pabOThI

0.5

OnTuMu3anus u YHpaBJ€HUEC TEXHOJOITHICCKHUX IMTPOECCOB

Jlekuu

12

2.1

OnTuManbHbIE 33]1a41 MOJICTUPOBAHUS TEXHOJIOTUYECKUX MTPOIIECCOB.
OnTtumuzanus nporeccoB. OyHKIMS 1eIu. Y CI0BHas U 6€3yCcIOBHAS
ontumu3zanus. KoneunoMmepHas ontuMusanus. JINHEHHOE, KBaApaTUIHOE,
BBIITYKJIOE U 1IEJIOYHCICHHOE MPOrpaMMUPOBAHUE.

22

3aI[a‘-II/I JIMHEUHOr O nporpaMMHpOBaHUA TCXHOJIOTMYCCKHUX ITPOLICCCOB.
JIBOICTBEHHOCTh MOCTAHOBKH 33/1a4 JIMHEWHOTO MPOTPAMMHUPOBAHHUSL.
3amada 00 ONTUMAIBLHOM PAIOHE, TPAHCTIOPTHAS 3a/1a4a, 3a7a4a 00
ONTHMAJILHOM paclpeieICHUN.

2.3

3a/iayi HEMMHEIHOTO MPOrpaMMHUPOBAaHNS TEXHOJIOIMUECKHUX MPOIIECCOB.
be3ycnoBHbIE 3aa4n HEMMHEWHOTO NPOrpaMMHUpoBaHusl. CUMIUIEKC METON,
IpaJeHTHbIE METOBI U CONPSDKEHHBIX HalpaBiieHuH, metoa HpioToHa.

VY coBHBIE 3a1a4l HEIMHENHOTO TPOrpaMMUpoBaHus. Teopema

Kyna - Takkepa. Metoasl 6apbepHbIX PYHKINN U QYHKIMS mTpada, METO
MHOxHTenen Jlarpanka. OnTuMalbHOE IPOEKTUPOBAHUE XUMUYECKUX
PEAKTOPOB.

24

BapuanuonHsle 3a1a4i TEXHOJIOTHYECKUX MPOLecCOB. D yHKIIMOHAIbHAS
ontuMmu3anus. Bapuanmonnoe ucuucienue. OrpaHu4eHus B BUE
OOBIKHOBEHHBIX U (hepeHIIaTBbHBIX YpaBHEHUH MEPBOTO MOPSAKA.
Bapuanwms ¢pyHkiui, sxkcrpemansb. HeoOxoaumple yCIoBUS CYIIIECTBOBAHUS
JKCTpeMalu Y paBHEHUs Dijepa: 3aj1a4a ¢ HEMOBKHBIMUA U CBOOOTHBIMHU
rpaHuIIAMHU.

2.5

[IpsiMble 1 0OpaTHBIE 33124 TEXHOJIOTHYECKUX MporeccoB. [locTanoBka
npsiMoii u oOpatHoit 3aaaun. [IpudnHa - cieCTBUE TEXHOIOTUYECKUX
nporeccoB. HEeKOppeKTHOCTh MOCTaHOBKHM 00OpaTHOM 3a1auu.
PerpocnextuBHbie 00paTHbIe 3ana4un. Koaddunmentasie oOpaTHbIEC 3a1a9H.
I'pannyHbIe OOpaTHBIE 3a/1aUH.

2.6

OnTuManbHOE yIpaBiIe€HUE U TPOCKTUPOBAHUE TEXHOIOTHUECKUX
npoueccoB. OyHkuus Jlarpanixa npyu HAIMYUKA OTPAHUYEHUN THIIA
paBeHcTBa. DYHKIUHU COCTOSIHUA U ypasiieHUs. DyHKIIMOHAI LEH:
KPUTEPU ONTHUMAIBHOTO OBICTPOJEHCTBUS U cUHTe3a. DyHKIHS
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l'amunerona. [Tpuanun makcumyma Ilontpsiruna. Kanonnueckue
ypaBHeHus ['amunbrona. CB3b 00paTHBIX 33734 U 33724 ONTUMAIIEHOTO
yIpaBIeHUS.

JlabopaTopHblie padoThl 16
P21 OnTuMmanbHOE pacnpe/ieieHue ChIphbs U paboueil Harpy3Ku Ha peakTOpHI B 4
XMMHUYECKOM IPOU3BOJCTBE
P20 OnTtumuzanust GopMbl U TEOMETPUUYECKUX PA3MEPOB XUMUYECKUX PEAKTOPOB 4
U annapaToB
JIP2.3 | Ontumm3anus pexkuMOB pabOThl peakTOpa MICaIbHOTO BHITECHEHUS 4
JIP2.4 | OntuMu3anus pe>kMMOB pabOThl peaKTOpa SYEECUHOI0 THIA 4
CamocrosiTesibHasi pabora 24
CP2.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIIHI 1.5
CP2.2 | TloaroroBka K 1ab0paTOpHBIM paboTam 8
CP2.3 | IloaroToBKa K KOHTPOJIBHOM paboTe 3
CP2.4 | Ipyrue Buabl CaMOCTOSITENbHON pabOThI 11.5
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocrosTenpHas padoTa CTYACHTOB NO JUCHHUILIMHE 00ECTIeYMBACTCS CICIYIOUIMMH y4eOHO-
METOIMYECKIMHU MaTepUalaMH:

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

VYyeOnas nuTeparypa W JONOJTHUTENIbHBIC MaTtepuaisl [Pa3znen 7 Paboueit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «MHTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUTIIIUHBI |.

Metoauueckne ykazaHus A OOydarolIUMXCsl [0 OCBOCHHMIO TUCHUIUIMHBI [Pazmen 9
Paboueii mporpaMMbl JHCHUIUIMHBI|, OOECIIEUYUBAIONINE CAMOCTOSITEILHYIO padoTy
CTyJIEHTa MpU IMOATOTOBKE K YUEOHBIM 3aHITHUSIM, BBIIOJHEHUU JOMAIIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KomMmrmuiekT uHauBUyaabHbIX 3aJaHUM.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HauWHas C IEePBOTO 3aHITHS TI0
IUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JTUCHUIINHE

®onn  omeHouHblx cpenctB (POC) mmsa TpoBEeNCHHMS TEKYIIEro KOHTPOJISI |
IPOMEXYTOYHOW aTTECTAllMM OOYYalOMIMXCS IO JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBaHUS B MpOIlECCe OCBOCHUS 00pa3oBaTeNIbHOMN
nporpammbl  (pazgen 1). ®OC obecrneunBaeT OOBEKTUBHBI KOHTPOJIb JOCTHKCHHS BCEX
pe3yNbTaTOB 00YUYEeHHUs], 3aMNIAHUPOBAHHBIX JJIS JUCLIUILINHBIL.

@®OC BKIIOYAET B ceO:

— IepeyeHb KOMIETEHLMH C yKa3aHHEM JTarnoB UX (OPMUPOBAHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMUpOBaHUs, ONMCAHUE IIKAJl OLICHUBAHNUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMsI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHUM,
YMEHMM, BIIaJIcHUI U (WJIK) OMNbITa ACSITEIbHOCTH, XapaKTEPU3YIOIIHUE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuajbl, ONPEIENSIOIINE MPOLENYypbl OLICHUBAHMSI 3HAHUM, YMEHUH,
BIAJCHUA W (WJHM) OMBITa JAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI NPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUYHOM arrectauuu cryaeHroB MI'TY um. H.O.
baymana.

OOC sBRsieTCS MPUIIOKEHUEM K TaHHOM pabodeil mporpaMme JUCIUILINHBL.
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7. NEPEYEHb YYEBHOW JIMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o AMCUUILINHE

. I'ymepos, A. M. Marematuueckoe MOAEIMPOBAHUE XUMHUKO-TEXHOJIOTMYECKUX MPOIECCOB :
yueOHoe mocooue / A. M. I'ymepoB. — 2-e u3n., nepepad. — Cankr-IlerepOypr: Jlans, 2021.
— 176 c. — ISBN 978-5-8114-1533-5. — TekcT : 21eKTpoHHbIi // JlaHb: 37IeKTpOHHO-
oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/168613

. Camoiinios, H. A. Ilpumepsl 1 3aj1auu 110 Kypcy "MaTeMatnieckoe MOJICIMPOBAHUE XUMUKO-
TEXHOJIOTHYECKHX TporieccoB’: yuebnoe nocodue / H. A. Camoiinos. — 3-e usn., ucrp. 1
non. — Caunkr-IlerepOypr: Jlanp, 2021. — 176 c. — ISBN 978-5-8114-1553-3. — TexkcT:
ANIeKTpOHHBIH // JlaHb: anekTpoHHO-O0nOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/169386

. Ien, P. 3. Craructuyeckue MeTOAbl MATEMATHYECKOTO MOJICITUPOBAHNS, aHAIHM3A
ONTUMM3AIMH TEXHOJOTHUECKUX MpoIeccoB: yuedHoe mocodue s By3oB / P. 3. Ilen, B. P.
[len. — 2-e uzn., crep. — Cankrt-IletepOypr: Jlans, 2021. — 308 c. — ISBN 978-5-8114-
8369-3. — TekcT: anekTpoHHbIi // JlaHb: 3nekTpoHHO-O0nbnoTeunas cucrema. — URL:
https://e.Janbook.com/book/175505

JIONOJTHHUTEBHBIE MaTePHAIIBI

. ApytionsH, C. A. MoaenpoBaHUe XUMUKO-TEXHOJIIOTUIECKUX MPOIECCOB : yUeOHOE Moco0ue
/ C. A. ApytionsH. — KpacrHospck : Cubl'Y um. akagemuka M. @. Pemernéna, 2021. —

98c. — Tekcr : anexkTpoHHbIN // JIaHb : aneKTpoHHO-O0MOMMoTeuHas cuctema. — URL:
https://e.Janbook.com/book/195081

. Kpyrbko, A. A. Matematuyeckoe MOJCITUPOBAHHE TEXHOJIOTHUECKUX MPOIIECCOB: yUeOHOE
nocobue/A. A. Kpyrbko. — Omck: OMI'TY, 2019. — 141c. — ISBN 978-5-8149-2882-5. —
Texct: anekTpoHHsbIit// JIaHb : 31eKTpoHHO-0MOIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/149119
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHJIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUM JUCHUIIJIMHBI

1. Caiir kadenper  «IIpoexkTupoBaHHe  OOBEKTOB  JIECHOTO  KOMILIEKCA»:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/1it/

2. Poccuiickas rocynapcTBenHas Oubnuoreka. http://www.rsl.ru.

3. TocynmapctBeHHass TyOJMYHAas Hay4YHO-TEXHHMYecKas OuOmmuoreka Poccum.
http://www.gpntb.ru.

4. bu6bmmoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texamueckas Oubmuoreka K@ MITY um. H.D. Baymana. https://bmstu-
kaluga.ru/library.

6.Hayuyno-trexunueckass ~ O6ubmumoreka M® MITY um. H.D. baymana.
https://mf.bmstu.ru/info/library/

7. Hayunas snexktponnas 6ubnuoreka http://eLIBRARY.RU.

8. DnexTpoHHO-0MbIMOTEeYHAas cucTeMa u3aaTenberBa «Jlanby http://e.lanbook.com.

9. DnexTpoHHO-OMONMMOTEUHasT cHcTeMa «YHHUBEPCUTETCKas OMOIMOTEKa OHJIAWH»
http://biblioclub.ru.

10. DnekTponHo-0mbIMOTeYHas cucteMa «IPRbooksy http://www.iprbookshop.ru.

11. Dnexrponno-6ubanoreunas cuctema (ObC) «¥Opaiit» https://biblio-online.ru.

12. LenrpanpHas OubmuoTeka oOpa3oBaTeNbHBIX pecypcoB MwuHoOpHAyKH PO.
www.edulib.ru.

13. Enmunas xoieknus TU(GPOBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru.

14. ®denepanbHbIT LEHTP UH(POPMAITMOHHO-00Pa30BaTEILHBIX pecypcoB.
http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYyIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HUKECIEAYIOLIUE MTOT0KEHHUSI.

JlMcuuIuiiHa MOCTPOEHa MO0 MOJIYJIBHOMY HMPUHIUIY, KKABIH MOAYIb HPEACTaBISIET
co00i1 Tornyecku 3aBepIleHHbIN pa3en Kypea. JucuuninHa 1eauTcs Ha ABa MOAYJIS.

Ha mepBoM 3aHSATHHM CTyZIEHT mNojy4aeT MH(OpMAIHMIO I JOCTyNa K KOMILIEKCY
yu4e0HO-METOIMYECKUX MAaTEePHAIOB MO AUCLUILIHNHE.

JlekiiHOHHBbIE 3aHATHS MOCBSIIECHBl PACCMOTPEHHUIO KIFOYEBBIX, 0A30BbIX MOJIO0XKEHUN
Kypca U pa3bsICHEHUIO YU€OHBIX 3aJJaHH I, BBIHOCUMBIX HAa CAMOCTOSITEIIbHYIO POPAOOTKY.

JlaGopaTopHble padoThl NpeAHA3HAYCHBI Ui MPUOOPETEHUS OMbITa MPAKTUYECKON
peaiM3allud OCHOBHOM Npo(ecCHOHaIbHOM 00pa3oBaTelbHOM MporpaMMbl. Meroauyeckue
yKazaHust K  Ja0opaTOpHBIM — paboTaM  NpopadaThIBalOTCS  CTYyJEHTaMH BO  BpeMs
CaMOCTOSITENIbHON MOATrOTOBKH. HeoOXonuMblil ypoBeHb MOATOTOBKH KOHTPOJHUPYETCS MHEpen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTudeckasi IOArOTOBKA MPH pealu3aliy y4eOHON AUCIUILINHBI OPraHU3yeTCs MyTeM
NPOBEICHUS MPAKTUYECKUX 3aHATHH, IPAKTUKYMOB, JJA0OPATOPHBIX PadOT W WHAWBUAYAIBHBIX
u(WIM) TPYNNOBBIX  KOHCYIbTAllMi, MpelycMaTpUBAIONIMX y4dacTHe OOydYaloIuxcs B
BBITIOJTHCHUH OTJICIBHBIX JJIEMEHTOB padoOT, CBSI3aHHBIX ¢ Oyaymiedl mnpodeccrnoHaIbHON
JESITEIbHOCTBIO.

[IpakTryeckast MOATOTOBKA MOYKET BKJIIOUATh B CeOs OTHENbHBIC 3aHATUS JICKIIMOHHOTO
TUMA, KOTOpbIe MpeAycMaTpUBAIOT TMepeAady ydyeOHoW uHpopMmanuu 0o0ydarommmes,
HEOOXOAMMOW Ui TOCTENYIOIIEro  BBIMOJHEHHWS  paboOT, CBA3aHHBIX C  Oya;ymiei
npohecCuOHANBEHOM JeSTENbHOCTDIO.

CamocrosiTesibHAsE padoTa CTYIEHTOB BKJIIOYACT CIIEAYIOIIKME BHJIBI: IpOpadoTKa
y4eOHOro marepuaia JeKLui, MOAr0TOBKa K J1a00opaTOpHbIM paboTaM, BBIMOJIHEHUE pacueTHO-
rpadguyeckoit paboThI, TOJATOTOBKAa K KOHTPOJIbHOM pabore. Pe3ynbrarhl BceX BUIOB pabOTHI
CTYACHTOB (OPMHUPYIOTCS B BHJE WX JMYHOIO pEHTHHIa, KOTOpBIM Y4YHUTHIBaeTCs Ha
npoMexyTouHo arrectanuu. CamocrosiTenbHas padoTa MpeaycMaTpUBaeT HE TOJBKO
IpopaboTKy MaTepHalioB JEKIMOHHOIO Kypca, HO M MX pacIIUpeHue B pe3ylbTaTe IMOUCKA,
aHaJIM3a, CTPYKTYPUPOBAHUS U MPEICTABICHUS B KOMIIAKTHOM BHJI€ COBPEMEHHOM MH(pOpMauu
U3 BCEX BO3MOXHBIX HCTOUHUKOB.

Texkyuwmii KOHTPOJIb TPOBOAUTCS B TEUEHHE KaXJOr0 MOJIYJsS, €ro HTOrOBbIE
pe3ysbTaThl CKIIA/IBIBAIOTCS U3 OLIEHOK I10 CJIeIYIOIIUM BHJIaM KOHTPOJIbHBIX MEPOIPUSTHI:

- Pacuetno-rpaguueckas pabora
- KontponsHas pabora.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBEepIIEHUE Ha CTaJud MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PEryJsipHON paboTe BO BpeMsi CeMecTpa U IJIaHOMEPHOM
MPOXOXKACHUN TEKyIlero KoHTposisa. HabpaTe peTHHT 1o BceM MOAYJSIM B KaKJOM CEMECTpE,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
9K3aMEHAIlMOHHOW CECCUU HEBO3MOXHO.

Jlnst 3aBepieHust paboOThl B CEMECTPE CTYACHT JIOJKEH BBIIIOJIHHUTH BCE KOHTPOJIBHBIE
MEPOTIPUSITHSL.

IIpoMeskyTouHast aTTeCTALUS MO JUCUUILUIMHE IPOXOAUT B GOpMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHbIE YUeOHBIM TIAHOM 33J[aHUs U CIIaBIIMN
BCE KOHTPOJIbHBIE MEPOMPUSTHS, MOJy4aeT UTOTOBYIO OLIEHKY IO JUCHUIUIMHE 3a CEMECTp B
COOTBETCTBHUH CO IIKAJIOH:
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PeiiTunr OneHka Ha 3a4eTe
85-100 3a4TeHO
71 -84 3adreHo
60— 70 3a4TeHO
0-59 He 3aureno

OneHuBaHue IOUCLMILIMHBI BEAETCA B COOTBETCTBMM C [losnokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTHU U MPOMEKYTOUHOU aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.
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10. ITIEPEYEHDb NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCITIOJIB3YEMBIX IIPU MU3YYEHUM [JUCHUIIJIMHBI, BKJIIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUMSA, WHO®OPMALMOHHBIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

HNHpopManOHHBIEC TEXHOJIOTHH:

- OnekTpoHHas uWHGOPMAIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYUM MporpaMMaM TUCHUIUIMH (MOIyJei),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3IAHUSIM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOouux mporpaMmax IUCHHUIUIMH (MOAYJEeH), mporpaMmax IMpaKkTHK,
dbopMupoBaHUE 3JIEKTPOHHOTO MOPT(HOINO 00ydarOIIerocs, B TOM YHCJe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. IlpegycmMoTpeHa BO3MOXXHOCTh CHHXPOHHOTO M AaCHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpenojaBareieil MOCPEACTBOM TEXHOJIOTUH M CIyXO0 10
NEPEChUIKE U TOJTYYCHHUIO DJICKTPOHHBIX COOOIMICHUH MEXIY IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu HTEpHET.

— e-mail mpemogaBaTels JUIsi ONepaTuBHOM cBs3u: sapozhnikov.i.v@bmstu.ru.

IIporpamMHoe obecnevenue:

- Mathcad

- Matlab

- Microsoft Office
- Windows

- KOMIIAC-3D

I/IH(l)OpMalII/IOHHbIe CIIPpaBOYHLIC CUCTEMBI:

- WNudopmannonHo-npasosas cucrema «I apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy» http://www.consultant.ru;

IIpodeccnonanbubie 6a3b1 JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.
- [Topran mammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA NU3YYEHUA JTUCHUIIJIMHDBI

Hepequb MaTCpHUaAJIbHO-TCXHUYCCKOI'O obecrieueHus JAUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHuE 000PYIOBAHUS

1 Jlekuun CHEIHAILHO 000PYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEAUIMHBIMYA CPECTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIUMHU BBIXOJI B CETh
WNHTepHeT; nomMenieHus A1 NpoBEACHUS ay IUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC yUeOHOU MEOEIBI0; ayTUTOPUU
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 6a3am
JaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIaCChI.

2 | JlabopaTopHbie pabOTHI CHelralIbHO 000pyIOBaHHbBIE Ay JTUTOPUH C
MYJIbTUMEAUMHBIMU CPEACTBAMH, CPEJICTBAMU
3BYKOBOCIIPOHM3BEICHUS 1 UMEIOIIMMU BBIXOJ B CETh
WHTepHeT; noMelIeHus Al IPOBECHUS ay JUTOPHBIX
3aHATHN, 000PYIOBAaHHBIC YUeOHOU MEOECIbIO; ayTUTOPHUU
OCHAIIIEHHbIE KOMITBIOTEPAMH C JIOCTYIIOM K 0azaM
JAHHBIX U ceTH VIHTepHeT; CTyIuH; KOMIIBIOTEPHBIC
KJIACCBI.

3 | CamocrostensHast pabora | OubmmoTeka, MMeroias pabouue MecTa Ui CTYIACHTOB;
BBICTABOYHBIC 3aJIbl; AyAUTOPHHU, OCHAIIICHHBIE
KOMITIBIOTCPAMH C NOCTYIIOM K CETH I/IHTepHeT.
ConMoKyIbTYypHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepKaeHa Ha 3acefianuu Kadepsl JITS
«[IpoekTupoBaHre 0OBEKTOB JIeCHOTO KOMIIIEKCa»

ITporokos Ne 10 ot 13.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOY YYEBHOY JINTEPATYPHI,
HEOBXOJIMOI1 I/I1 OCBOEHHSA JUCIIAIIIMHBI, YATATH B CJIEJ[YFOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. ITen, P. 3. CraTtuctueckue MeTo/ bl MaTeMaTHUYeCKOrO MO/e/IMPOBaHKsl, aHa/lr3a ¥ ONTUMU3aLr
TEXHOJIOTUUECKUX TPOIieccoB : yueOHoe rocobue st By3oB / P. 3. Tlen, B. P. [Ten. — 2-e u3n., crep.
— Cankr-IletepOypr : Jlanb, 2021. — 308 c. — ISBN 978-5-8114-8369-3. — TeKcT : 37IeKTPOHHBIH //
Jlanb : 3nmekTpoHHO-0Mbmmoreunas cucrema. — URL: https://e.lanbook.com/book/175505
2. T'ymepoB, A. M. MaremaTnueckoe MOZIe/TMPOBaHKE XMMHKO-TeXHOIOTHYeCKUX TPOLIeCCOB : yueOHoe
nocob6ue / A. M. I'ymepoB. — 2-e u3z., nepepab. — Cankr-ITetepOypr : Jlanb, 2022. — 176 c. — ISBN
978-5-8114-1533-5. — TeKcT : 31eKTpOHHbIH // JIaHb : 3/1eKTPOHHO-0MbmoTeyHast cucrema. — URL:
https://e.lanbook.com/book/211445
3. Camoiinos, H. A. TlpuMepsl U 3aZiauu 110 Kypcy "MareMaTrueckoe MO/ie/TMpOBaHue XUMUKO-
TEXHOJIOTUeCKHUX mporjeccoB” : yuebHoe ocobue / H. A. CamoiinoB. — 3-e u3g., ucrp. Y gon. —
Cankr-IletepOypr : Jlanb, 2022. — 176 c. — ISBN 978-5-8114-1553-3. — TeKCT : 371eKTPOHHBI //
JlaHb : 3nekTpoHHO-0MbMMoTeuHas cuctema. — URL: https://e.Janbook.com/book/213272

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT WA, ICITIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUILIVHBI, BK/TIOUAS ITEPEUEHDB ITPOTPAMMHOTI'O
OBECIIEYEHHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YATATDH B
CJIEYIOWIEN PEJAKIIU:

10. ITepeuenn HH(GOPMALMOHHBIX TEXHO/IOTHI, HCIIO/Ib3yeMbIX NPH W3yUe€HHHU ANCHMILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHus, HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM U
npodeccuoHaNbHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:
- Foxit Reader

- Mathcad

- Matlab

- OpenOffice

IIpenopaBarenb Kadeapbl:

CanoxHukoB M.B., foueHT (K.H.), KaHAWaT TeXHAUeCKUX HayK, AoLeHT, sapozhnikov.i.v@bmstu.ru



YTBep)KaeHa Ha 3acefianuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIeCHOTO KOMILIEKCa»

ITpotokosn Ne 7 o1 21.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHO¥M YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/Is1 OCBOEHISA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. 'ymepoB, A. M. Maremarrnyeckoe Mo/ie/IiPOBaHie XUMHUKO-TeXHOJIOTHYeCKUX TPOLIeCCOB : yuebHoe
rocobue / A. M. I'ymepoB. — 2-e u3z., nepepab. — Cankr-ITetepOypr : Jlanb, 2022. — 176 c. — ISBN
978-5-8114-1533-5. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MbOMMoTeuHast cicreMa. — URL:
https://e.Janbook.com/book/211445
2. Camorinos, H. A. ITpumepsl 1 3agauu 1o Kypcy "MareMaTnueckoe MoZie/lipoBaHye XUMHUKO-
TeXHOJIOTMUeCKUX TporieccoB” : yuebHoe rocodue / H. A. CamoiinoB. — 3-e u3g., ucnp. 1 gomn. —
Cankr-Iletep6ypr : Jlanb, 2022. — 176 c. — ISBN 978-5-8114-1553-3. — TeKcT : 371eKTPOHHbIH //
Jlanb : 3neKTpoHHO-O0ubMmoTeuHas cucrema. — URL: https://e.lanbook.com/book/213272
3. ITen, P. 3. CrathcTrueckre MeTO/jbl MaTeMaTHUeCKOr0 MO/Ie/IMPOBaHUS, aHa/Inu3a U ONTUMU3aLiA
TexHosornueckux nporeccos / P. 3. Tlen, B. P. Ilen. — 3-e u3z., crep. — Cankr-IletepOypr : JlaHs,
2022. — 308 c. — ISBN 978-5-507-45300-9. — TeKcT : 3/1eKTpOHHbIN // JIaHb : 3/71eKTPOHHO-
oubmoTeunas cucrema. — URL: https://e.lanbook.com/book/264239

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT HiA, ICIIO/Tb3YEMBIX
IIPY 3YYEHUY JUCIIUIUIVHBI, BK/TIOUAS ITEPEUYEHDB ITIPOTPAMMHOTI'O
OBECIIEUEHHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YUTATDH B
CJIEYIOWIEN PEJAKIIVU:

10. ITepeuennr HH(GOPMALMOHHBIX TEXHO/IOTHI, HCIIO/Ib3yeMbIX NPH W3yUeHHHU ANCHMILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHus, HH(QOPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npodeccuoHaTbHBIX 0a3 JAHHBIX

IIporpammHoe obecreueHue:
- LibreOffice

- Mathcad

- Matlab

ITpenogaBarens Kadegpoi:

CanoxkuukoB U.B., poujeHT (K.H.), KaHIUAaT TeXHAUeCKHUX HaykK, [olleHT, sapozhnikov.i.v@bmstu.ru



YTBepKaeHa Ha 3acefiaHuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIECHOTO KOMILIEKCa»

ITpotokos Ne 12 ot 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHHSA JUCIUAII/IAHBI, UATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. 'ymepoB, A. M. Maremarrnueckoe Mo/ie/IiPOBaHie XUMUKO-TeXHOJIOTHYeCKUX TPOLIeCCOoB : yuebHoe
rocobue / A. M. I'ymepoB. — 2-e u3z,., nepepab. — Cankr-ITetepOypr : Jlanb, 2022. — 176 c. — ISBN
978-5-8114-1533-5. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MbOMoTeuHast cicreMa. — URL:
https://e.lanbook.com/book/211445
2. Camorinos, H. A. ITpumepsl 1 3ajauu 1o Kypcy "MareMaTnueckoe MoZie/lipoBaHye XHUMHUKO-
TeXHOJIOTMUeCKUX TporieccoB” : yuebHoe rocobue / H. A. CamoiinoB. — 3-e u3g., ucnp. 1 gomn. —
Cankr-Iletep6ypr : Jlanb, 2022. — 176 c. — ISBN 978-5-8114-1553-3. — TeKcT : 371eKTPOHHbIH //
Jlanb : 3neKTpoHHO-O0Mb/MmoTeuHas cucrema. — URL: https://e.lanbook.com/book/213272
3. ITen, P. 3. CrathcTrueckre MeTO/bl MaTeMaTUUeCKOT0 MO/Ie/IMPOBAHUS, aHa/Ilu3a U ONTUMU3aLiA
TexHosornueckux nporeccos / P. 3. Ilen, B. P. Ilen. — 3-e u3g., crep. — Cankr-IletepOypr : JlaHs,
2022. — 308 c. — ISBN 978-5-507-45300-9. — TeKcT : 3/1eKTpOHHbIM // JIaHb : 3/71eKTPOHHO-
oubmoTeunas cucrema. — URL: https://e.lanbook.com/book/264239

2). 11.10. IEPEUEHb TH®OPMAI[IOHHBIX TEXHOJIOT WA, ICIIO/Ib3YEMBIX
IIPY 3YYEHUY JUCIIUIUIVNHGI, BK/TFOUAS ITEPEUYEHDB ITIPOTPAMMHOTI'O
OBECIIEYEHISA 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CUCTEM, YATATbH B
CJIEAYIOUIEN PEJAKIIVN:

10. ITepeuens HH(GOPMALMOHHBIX TEXHO/IOTH, HCII0/Ib3yeMbIX PH W3yUe€HHHU AUCHMUILINHBI,
BKJ/IIOUasi MepeyeHb MPOrpaMMHOIo odecrneueHus, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npodeccnoHaMbHBIX 0a3 JaHHBIX

IIporpamMmHoe obecrieueHue:
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenogaBarens Kadeapobi:

CanoxkuukoB U.B., ponjeHT (K.H.), KaHIUJAT TeXHUUeCKUX HayK, JoleHT, sapozhnikov.i.v@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepol JITS
«[IpoekTrpoBaHre 0OBEKTOB JIeCHOTO KOMIL/IeKCa»

ITpoTtokos Ne 09.04.05-04/9 ot 22.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAILIAHBI, YATATH B CJIE/IYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/IHHBIX MaTePHAJIOB, HEO0XOJUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. TTepeBanog, B. I1. Matemaruueckoe Moie/IipPOBaHNEe XUMUKO-TeXHOIOTUeCKUX TIPOI[eCCOB : YUeOHUK
nst By30B / B. T1. ITeperasos, I'. Y. Konmobckuii. — 2-e u3g. — Mocksa : M3garenbctBo FOpaiir,
2025. — 53 c. — (Bpiciiiee obpa3oBanue). — ISBN 978-5-534-15858-8.
2. 3amusHsk, B. E. Maremarnueckoe MofeMpoBaHue : yueOHUK yist By30B / B. E. 3amm3Hsk,
O. A. 3onotoB. — Mockea : U3aarensctBo FOpaiit, 2025. — 125 c. — (Bbiciee o6pa3oBaHue). —
ISBN 978-5-534-20525-1.
3. TexHonorus iepepabOTKH YI7IeBOIOPOJHBIX ra30B : yueOHUK /17151 By30B / B. C. ApyTIOHOB,
W. A. TonyGeBa, O. JI. Enucees, ®. I'. )KardapoB. — Mocksa : U3garenscTBo FOpaiit, 2025. — 723 ¢. —
(Briciiee obpa3oBanue). — ISBN 978-5-534-12398-2.

2). I1.10. IEPEYEHD MH®OPMAI[MIOHHBIX TEXHOJIOT 1A, MUCIIO/Ib3YEMBIX
IIPY U3YYEHWU JVCIATLIAHGI, BK/IFOUYASI IEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHMSA 1 TH®OPMAI[IOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeuyenb HH(OPMALMOHHBIX TEXHO/JIOTHI, HCII0/Ib3yeMbIX NP U3yUeHHHU AUCLHMILIMHbI,
BKJ/IIOYAsi MepeyeHb MPOrpaMMHOr0 odecrnedeHusi, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npo¢)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox

IIpenopaBarenb Kadepsbr:

CanoknukoB U.B., noueHT (K.H.), KaHAUJaT TeEXHUUeCKUX HaykK, oLeHT, sapozhnikov.i.v@bmstu.ru



