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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapra (mpukaz Ne 907 ot 07.08.2020) no cnenmanbroctr 18.05.01 Xumudeckas
TEXHOJIOTUSl JHEPrOHACHIIICHHBIX MAaTepUaloB M W3AEAMM Uil cnenuanu3anuu  «lIpombliuieHHas
0€30aCHOCTh ITPOU3BOJICTB SHEPrOHACHIIIEHHBIX MAaTEpUAIOB» Ha OCHOBAHMUHU Y4eOHBIX IJIAHOB Habopa
obyuaromuxcs 2022 rona.

Pa3paboTunk nporpaMmsi:

Accucreur 9.A. Bacuibesa
[Ipodeccop J.B. IIpocBupHUKOB
COI'TIACOBAHO

Pabouass mporpamma paccMoTpeHa W 0J00peHa Ha 3acenaHuu Kadenpel «XUMUYECKOU
KuOepHeTHkn», mpotokon ot 06.04.2022 r. Ne 10.
u.o0. 3aBenyromiero kapeapoit  Coznacoséano J1.B. TyHues

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

[lensiMu  OCBOGHMS JMCHUIUIMHBI «MaTeMaTHYecKoe MOJCIUPOBAHNE TEXHOJIOTHUECKHX
MIPOIIECCOBY SBIISIIOTCS:
a) GopMupOBaHNE KOMIIETCHIINI K CAaMOPA3BUTHIO, CAMOPEATN3AINH, UCTIOIH30BAHUIO TBOPUECKOTO
MOTEHIIMAJIa, UCTIONB3YS PAa3TUYHbIe UCTOYHUKH MH(POPMAIIUH C UCTIOIb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX CHCTEM;
0) npuoOpeTeHre HaBBIKOB TNIAHUPOBATh, MATEMAaTHYECKH MOJIEIIMPOBATH, IPOBOIUTH, 00padaTHIBaTh U
OLICHUBATh SKCIIEPUMEHT TEXHOJIOTHUECKHUX TPOIIECCOB;
B) CIIOCOOHOCTH pa3padaTbIiBaTh MaTEMAaTHUECKNE MOAETH HOBBIX CUCTEM U OCYLIECTBISATH UX
HKCIIEPUMEHTAIIBHYIO TIPOBEPKY.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Huctunnuna «MaTemaTH4eckoe MOJCIMPOBAHUE TEXHOJIOTMUYECKUX MPOIECCOB» OTHOCUTCSA K
obs3arenpHO yactu OOIl m dopmupyer y oOywarommuxcss mo crenuanuzanuu — «[IpombinuieHHas
0€30MacHOCTh TPOU3BOJICTB DHEPrOHACHINICHHBIX MAaTEPHANIOB» HA0Op 3HAHWM, yYMEHUH, HABHIKOB W
KOMIIETEHIINH.

st ycremHoro OCBOEHHUs IUCHUIUIMHBI «MaTteMaTHieckoe MOJICTUPOBAHUE TEXHOJOTUYECKUX
nporueccoBy obydaromuiics no cneruanbHocT 18.05.01 «Xumudeckasi TEXHOJIOTHUS SHEPTOHACHIIIICHHBIX
MaTepUaIoB U U3CIIHNI JOJKEH OCBOUTH MaTepUall MPEAIISCTBYIOMUX JUCITUTUINH:
1. Beicuias MmaTemMaTuka
2. ndopManmoHHbIE TEXHOIOTHH
3. [Iporueccyl u anmapaThl XUMUYECKONH TEXHOJIOTUU
4. CucreMsl yIpaBiIeHUs XUMUKO-TEXHOJIOTMYECKUMU MTPOLIECCAMU

Hucnunnmna «MaTemMaTuyeckoe MOAETUPOBAHNUE TEXHOJIOTUYECKUX IMPOLIECCOBY  SIBISETCS
MPEIIISCTBYIONMIEH M HEOOXOAMMA JUISI YCIICIITHOTO OCBOCHHS ITOCIICTYFOIIMX JTUCIIUTIINH:
1. TexHnonoruyeckasi HOArOTOBKA U MPOSKTUPOBAHUE MPOU3BOJICTB

3. Komnerenuunu ody4aromerocsi, (popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-1 CnocofeH ucnojib30BaTh MaTeMaTHYEeCKHe, eCTECTBEHHOHAYYHbIE M HH:KeHEePHbIe 3HAHUA J1JIs1 peleHust
3a1a4 NpoeccuoHAJIbHOM AeATeIbHOCTH

OIIK-1.1. 3naer ¢pyHIaMeHTAIFHBIC 3aKOHBI M IOHSATHS MATEMAaTHIECKUX, CCTECTBCHHOHAYYHBIX W MH)KCHEPHBIX 3HAHUH,
TEOPETHICCKHE U SKCIICPUMEHTAIBHBIC METOIBI pEIICHHUS MPO()EeCCHOHATBHBIX 3a]]a9, OCHOBBI IPOCKTHPOBAHUS
TEXHUYECKAX 00BEKTOB, 3aKOHOMEPHOCTH MIPOTCKAHHS XUMUYECKHX IIPEBPAIleHIA B MacIITabaxX MPOMBIIIICHHOTO
00opynoBaHUsS

OIIK-1.2. YMeeT NpUMEHATh 3aKOHBI U OHITHSI MaTEMaTUIECKIX, €CTECTBEHHOHAYYHBIX M WHKEHEPHBIX 3HAHUIA,
TEOPETUYCCKHE U DKCIICPUMEHTAIBHBIC METOBI PEIICHIS MTPO(ECCHOHATBHBIX 3a/1a4, 3AKOHOMEPHOCTH POTEKAHHUS
XUMHUYECKHUX MPEBPaIICHHN, TUTAHUPOBATh U CTABUTHh HAYYHBIN SKCTIEPUMEHT, 00padaThIBaTh Pe3yIbTaThl U3MEPEHUH,
MPUMEHSTh QyHIaMeHTaIbHbIe (PU3HMYECKUE 3aKOHBI JIJISl PEIICHHUS] MHKEHEPHBIX 3a71a4

OIIK-1.3. Bnazneer HaBbIKaMH IPUMEHEHUSI 3aKOHOB U IOHATUN MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX U MH)KEHEPHBIX
3HAHU, METOIaMH HCCIICJIOBaHUS (PH3UKO-XHUMUIECKUAX CBOMCTB MaTEPHAIOB U U3JICIIUI B COOTBETCTBUU CO CIICITU(PHKON
CICIHANTEHOCTH, HABBIKAMH Pa0OTHI C H3MEPUTEIBHBEIME IPUOOPAMU ¥ MATEMATHYECCKUMHU METOJaMH 00pabOTKH

OKCIICPUMCHTAJIbHBIX PE3YyJIbTATOB, HABbIKAMU KOMIIBFOTCPHOI'O MOACIUPOBAHNA

B pe3yabTare 0CBOCHUS IMCUMIIMHBI 00y4aKOIMICH 10JI2KeH

3HaTh:
- TEOPETUYECKUE OCHOBBI TOCTPOEHUS MATEMATUUECKUX MOJIENIEH pa3INuHbIX MPOLIECCOB;

- IPUHIUIIBI TCOPCTUUCCKOT'O aHAJIN3a U 3KCHepHMeHTaJIBHOI>JI MMPOBCPKC TCOPCTUUCCKUX TUIIOTEC3;



- IOMYIIEHUS ¥ TPAHUIBI IPUMEHUMOCTH MOJEJIHN, MAaTEMAaTUUYECKH OMUCHIBATh SKCIIEPUMEHTAIbHBIE
JTAHHBIE U OIPEIEIIATh UX (PU3UUECKYIO CYITHOCTH;

- TCXHOJIOTHUHO peH_IeHI/IH HpI/IKJIaI[HbIX 3a1a4 Ha HepCOHaJIBHBIX KOMHBIOTean

YMmeTh:

- UICHTU(PHUITMPOBATH MPOIIECCHI U pa3padaThIBaTh X paboune MaTeMaTUUECKHE MOIEIIH;

- UCIIOJIB30BAaTh METOAbI MAaTEMATHUYCCKOT' O MOZ[G.HI/IpOBaHI/ISI MaTepI/IaHOB 1 TCXHOJOT'MYCCKUX
IIPOLECCOB;

- IeJIaTh TEOPETUYECKUM aHAIN3 U KAYECTBEHHBIE BBIBO/IbI U3 KOJIMYECTBEHHBIX JTAHHBIX
AKCIIEPUMEHTOB.

Baagern:

- HaBBIKaMH HpI/IMeHeHI/IH METOO0B BbI‘-IHCJII/ITCJIBHOﬁ MaTEeMaTuKu 1 MaTeMaTquCKOﬁ CTaTUCTHUKU B
pelIeHNs] MHKEHEPHBIX 3aj1ay;

- HaBBbIKaMH Pa3pabO0TKH BBIYUCIUTEIBHBIX AITOPUTMOB;

- HaBbIKaM pacCye€Ta TEXHOJOIMYCCKUX 3aaa4 Ha IIEPCOHAJIbBHOM KOMIIBIOTECPC,

- HaBbIKaMU I1OJIb30BAHUS IMAKECTAMU IIPUKIIAJHBIX IIPOrpaMM YHUBEPCAJILHOTO U HpO6HeMHO'

OPUCHTHUPOBAHHOI'O HA3HAYCHM .

4. CTpyKTYypa ¥ coJepKaHue TUCUUILIUHBI
O61mas TpyA0EMKOCTh AUCHUIUIMHBI COCTABISET 6 3a4eTHHIX eUHMIL, 216 yacoB.

Buer yueOHoM paboTHI (B 9acax) O11eHOYHEIE
CpeIcTBa s
No Paznen Cewme- N TaGopa- 1P OBeﬂe?m
n/n JUCHIUTUINHBI CTp Jlexmms paKTHiccKue abopa KCP CPC TeKyIeH H
3aHITHS TOPHbBIE POMEKY-
TOYHOM
aTTeCTAlNK
1 2 3 4 5 6 7 8 9
MaremaTtnueckoe Jlaboparopnas
1. | MoAem1poBane. 8 5 4 4 8 17 pabora
CucteMHBIN
aHaju3.
CTaTUCTHYECKHE
2. | MeTomBI 8 3 6 4 8 17
ONTUMHU3AIUU
MopenupoBanue
3. | omHO(Da3HBIX 8 4 10 8 17
MTOTOKOB.
MaremaTtnueckoe Komnoksuywm;
MOICTUPOBAHHE Jlaboparopuas
4. | KHHETHKH 8 5 6 6 8 17 pabota
XUMHUYECKHX
peakiui
MaremaTtudeckoe Jlaboparopuas
5 | MozenupoBanye 8 5 8 8 17 paborta;
MPOIIECCOB OK3aMeH
TEILIONepeIaun
Wroro no 8 16 16 32 40 85 | Jxsamen
ceMecTpy

5. ConepxxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM




MunukaTopsr

rijgn Paznen pucuuniauHb Yacsl TeMa JIEKLIMOHHOTO 3aHATHS JIOCTUKEHUS
KOMTETEHITNH
1 2 3 4 5
1. | Marematndeckoe MOJICITHPOBAHHE. 2 Maremarndeckoe OIlK-1.1
CHCTEeMHBIH aHAIN3. MozenupoBaHue. CHCTeMHBIN OIIK-1.2
aHanu3. [[pUHIATIEL TOCTPOCHHUS
MaTeMaTHYECKUX MOJIEIIEHN.
Knaccuduxkarus
MaTeMaTHUYeCKUX MOJICIIEH.
2. | CtaTHCTUYECKUE METO/IBI OTITUMH3AIINU 3 CTaTHCTUYECKUEC METOIBI OIlK-1.1
ONTUMM3AIMU. Y PaBHEHHE
perpeccun
3. | MogenupoBanue 01HO(a3HBIX TTOTOKOB. 2 CrpykTypa noTokoB. Tunossie OIlK-1.1
MOJIENH CTPYKTYPHI TOTOKOB OIIK-1.2
OIIK-1.3
4, 2 KomOunmpoBanHBIe MOIETH OIlK-1.1
OIIK-1.2
OIIK-1.3
5. | MaremaTtndeckoe MOAETHPOBAHNEC KHHETHKU 3 OcHoBHbIe ToHATHI XuMudecko | OIIK-1.1
XUMHYECKIX PEaKITii kuHeTHKH. [Ipsmas 3amaga
KHHETHKHI
6. 2 WnenTndukanus napaMeTpoB OIlK-1.1
MaTeMaTHIECKOW MOJICITH
KUHETHKHU
7. | MaremaTiueckoe MOIeJIUPOBAHHUE MPOIIECCOB 2 MoaenupoBaHue MPOIECCOB OIIK-1.1
TeIionepe1ayu TeIIonepe1ayu OIlK-1.2
BCEI'O 16
6. Conep:kaHue MPAKTHYECKUX/CEMUHAPCKUX 3aHATHI
Ne MNuaukaTopel
. /IT Pasnen aucturmmIinHb Yacer Tewma 3aHATHS JTOCTHYKEHUS
KOMIETEHITHA
1 2 3 4 6
1. | Maremarndeckoe MmoaenupoBanue. CHCTEeMHBIH 4 MaremaTuyeckoe MOJEIMPOBAHNE OIlK-1.1
aHau3. OIIK-1.3
2. | CrarucTuyeckre METOALI OIITUMU3ALNA 6 CTaTUCTHYECKHUE METOIBI OIlK-1.1
ONTUMU3ALINH OIIK-1.3
3. | MaremaTrueckoe MOJCTUPOBAHNE KHHETHKA 6 MounenupoBaHre KHHETUKH OIlK-1.1
XUMUYECKHUX pPEeaKIUi XMMUYECKUX peaklui OIlK-1.3
BCEI'O 16
7. Conepxxanue J1a00paATOPHBIX 3aHATHI
Munukato
pHI
Ne Pazpen nucuurinHbl Yacsl Tewma 3aHsTHS AlOCTIDRER
n/m ust
KOMITIETEHI]
uu
1 2 3 4 6
1. | Maremaruueckoe MojienrpoBanue. CHCTEMHBIH 4 OcBoenue paboTh! B cpeae Mathcad. OIIK-1.1
aHaJu3. Br16op Bua 1 ornpeieNieHre mapamMmeTpoB
SMIIMPUYECKOI 3aBUCUMOCTH.
2. | CraTucTiuueckre METObI ONITUMU3AIINN 4 O6paboTKa pe3yabTaTOB MOITHOTO OIlK-1.1
TpeX(PaKTOPHOTO IKCIIEPUMEHTA
3. | MonenupoBaHue 0aHO(A3HBIX TOTOKOB. 5 OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK OIlK-1.1
mporiecca KOHBEKTUBHOHN nud ¢y3un Ha
OCHOBaHUU PEIICHUS
omHOMapaMeTprueckoit nuddy3noHHOM
MOJIEIIH.
4, 5 UccnenoBanue ruipoiMHaMUKH OIIK-1.1
HacaJgo4yHoro abcopoepa
5. | MaremaTrueckoe MOJCITUPOBAHAC KHHETUKU 6 MojenupoBaHue KHHETUKHA TOMOT'CHHBIX OIlK-1.1




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m us
KOMIIETEHI]
20y
1 2 3 4 6
XUMHUYECKHX pPEaKIUi XuMudeckux peakuuil. [loctpoenue
MaTeMaTHYeCKON MOJIENN U pelleHUE
yYpaBHEHHH MOJAEIH
6. | MaremaTHuecKoe MOJCITUPOBAHKE TIPOIIECCOB 8 MojenupoBaHue TeII000MECHHOTO OIlK-1.1
Teronepe1adn anmapara
BCEI'O 32
8. CamocrosiTesibHast padoTa
MNupukaTopel
Ne TeMbl, BEIHOCUMBIE HA CAMOCTOSITENBHYIO
i pabory Yacsr ®opma CPC JTOCTHKEHUS
KOMITCTEHIIHU
1 2 3 5 6
1. | MaremaTtn4eckoe MOACITHPOBAaHHUE. 17 nmabopaTopHas paboTa OIlK-1.1
CHCTEeMHBIH aHAJIN3 OIIK-1.3
2. | CraTHCTHYECKUE METOIBI ONTUMH3ALIAN 17 nmabopaTopHas paboTa, MPaKTUIECKHe OIlK-1.1
3aHATHS OIlK-1.3
3. | MonenupoBanue oHO(A3HBIX TTOTOKOB 17 nmabopaTopHas paboTa OIIK-1.1
OIlK-1.3
4. | MaTtemaTHueckoe MOJICINPOBaHNE 17 nmabopaTopHas paboTa, HOATOTOBKA K OIIK-1.1
KMHETUKY XUMHUYECKHUX PEaKLUH KOJUIOKBUYMY, IPAKTUYECKHUE 3aHITUS OIlK-1.3
5. | MaremaTuyeckoe MOJeTHPOBaHNE 17 nmabopaTopHas paboTa OIIK-1.1
MIPOIIECCOB TEIIoNepeaaun OIIK-1.3
BCEI'O 85
8.1 KonTpoJsb camocTosiTe1bHON padoThl
MNupuxaTopsl
Ne TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITEIbHYIO
i pabory Yacel ®dopma KCP JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | MaTtemaTuueckoe MOJISTUPOBAHUE. 8 naboparopHas pabota OIlK-1.1
CHCTEeMHBIH aHaJN3 OIIK-1.3
2. | CraTHCTHYECKUE METOIBI ONTUMH3AIIAN 8 nabopaTopHas paboTa, MPaKTUIECKHe OIlK-1.1
3aHATHS OIIK-1.3
3. | MogemupoBanre oqHO(pA3HBIX IOTOKOB 8 nmabopaTopHas paboTa OIlK-1.1
OIIK-1.3
4. | MonenmupoBaHHe KHHETHKH XUMHUIECKUX 8 nabopaTopHas paboTa, MOJrOTOBKA K OIlK-1.1
peakuui KOJUIOKBUYMY, IPAKTHYECKHUE 3aHSITHS OIIK-1.3
5. | MogenmupoBaHue IPOLIECCOB 8 nmabopaTopHas paboTa OIlK-1.1
TeryIonepe1ayn OIIK-1.3
BCEI'O 40
9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMBbI OLICHKH 3HAHU I
HpI/I OLICHKC PE3yJIbTAaTOB ACATCIIbHOCTH 06yqa101111/1xcs[ B paMKax JUCIUITIIMHBI

«MaremaTr4ecKkoe MOJICTMPOBAHUE TEXHOJIOTHYECKUX MPOIIECCOBY» UCIOJIB3YETCSI PEUTHHTOBAsI CUCTEMA.
MaxkcuManbHOE ¥ MUHHUMAIIbHOE KOJMYECTBO OAJUIOB MO Pa3IHMYHBIM BHUJAM y4eOHOU paOoThl OMHUCAaHO B
«ITonoxxeHnn 0 OATTLHO-PEUTUHTOBON CHUCTEME OIEHKH 3HAHWK CTYJIEHTOB M OOECIeYeHHUs KadyecTBa
yuebnoro nponeccay PI'bOY BO KHUTY.

PeiitunroBas ornenka (GopmMupyercs Ha OCHOBAaHUHU TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIA. 3a
KOHTPOJbHBIE TOUYKH CTYACHT MOXKET MOJIYYUTh MUHUMAIbHOE U MaKCHMAIIbHOE KOJIMYECTBO OAIIOB (CM.
Ta0IHILY).

OueHOYHBIE CPEICTBA Koa-Bo MuH.0a/1510B Makc.0a1710B

8-ii cemecTp
JlabopaTopHast paboTa 6 12 24




DK3ameH 1 24 40
Kommokeuym 1 24 36
HToro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAEMOCTH, NPOMEKYTOYHOMI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUIIHHBI
OueHouHbIe cpeicTBa sl MPOBEACHMSI TEKYIIEr0 KOHTPOJIS YCIEBAaEMOCTH, MPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTeCcTanuu pa3p2163,TBIBaIOTC$I COI'JIaCHO ITOJIOKCHHUIO O CDOHI[aX OLICHOYHBbIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHas 4acThb paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. MndopmanuonHo-MeTOAMYECKOE 00ecniedeHne TUCIUTIINHBI

11.1. OcHoBHas JuTEpaTypa

[Tpu u3yyeHUn AMCUMILIMHBI «MaTeMaTn4ecKoe MOJEINPOBAHUE TEXHOJOTUUYECKUX IPOLIECCOB
B KayeCTBE OCHOBHBIX HCTOYHUKOB HWHGPOpPMAIUUM PEKOMEHAYETCS HCIIOJIb30BaTh CIEIYIOUIYIO
JUTEpaTypy:

OcHOBHBIE HCTOYHUKH MH(OPMALIUHT KosinuecTBO 3K3eMILISIPOB
Ac.M. I'ymepos, H.M. Banees, A3.M. I'ymepos [u | 490 3x3. YHUL] ®TEOY BO «KHUTY»
ap.], MaremaTruueckoe MOJIeIMPOBAaHIE XUMUKO-
TEXHOJIOTHYECKHX IpoIeccoB [ YueOHuk]| y4eO.
mocoOue IS CTy/. BY30B, 00y4. 1o crerr. 240802
"OCHOBHBIE ITPOLIECCHI XUM. IPOU30JCTB U XUM.
kuOepHeruka'": M. : KonocC, 2008
A. M. I'ymepoB, Maremarudeckoe https://e.lanbook.com/book/168613
MOJEIUPOBAHUE XUMUKO-TEXHOJIOTHUECKUX Pexxum noctyna: no noanucke KHUTY
MpoLecCcOB [ DNEeKTPOHHbIN pecypc] : CaHKT-
[letepOypr : Jlanp, 2021
A.P. Myxyraunos, 3.P. Baxunosa, M.P. 66 3x3. YHULL ®PI'BOY BO «KHUTVY »
@aitzyminHa, OCHOBBI MOJIETMPOBAHUS U
ONTHMH3ALMKA MAaTEPUATIOB U MTPOLIECCOB B
Microsoft Excel [ Yuebnuk] yue6. mocobue:
Kazansb : U3n-s0 KHUTY, 2017
H. A. Camoiinos, [Ipumeps u 3a1a4u 1Mo Kypcy https://e.lanbook.com/book/169384
"MaTtemaTHuecKoe MOJAEINPOBAHUE XUMUKO- Pexum nocryna: no noanucke KHUTY
TEXHOJIOTHYECKUX MPOIECCOB" [ DIEKTPOHHBII
pecype] : Cankr-IletepOypr : Jlanp, 2021

11.2. lonotHuTE/IBLHAS IUTEPATYPA
B kadecTBe MJONMOMHUTENBHBIX HMCTOYHHUKOB HMHQPOPMALMK PEKOMEHIYETCS HCIOJIb30BaTh
CJIeIYIOLYIO JIUTEPATYPY:
JlonoJIHUTEe/IbHBIE HCTOYHUKH HH(POPMALIMHU KoumnuecTBo 3K3eMILISIPOB
, MaTreMatnueckoe MOJAEIUPOBAHUE 10 sx3. YHULL ®I'BOY BO «KHUTVY »
THAPOJNHAMUYECKUX XapAKTEPUCTUK PEaKTopa
[MeTtonudeckoe mocodue] MeTos. ykas.: Kazaus :
Wzn-so KHUTY, 2016
, MaTeMatnueckoe MOJAEIMPOBAHUE 10 sx3. YHULL ®I'BOY BO «KHUTVY »
TEXHOJIOTHYECKUX TpoIieccoB B cpeae Mathcad
[MeToanueckoe nocodue| MeToA. yka3aHus K
naboparopubiM pabotam: Kazans : M3a-Bo KI'TY,
2006
A.B. AkcsinoBa, A.M. I'ymepos, /.B. Eau3zapos, 3 5k3. YHUI[ ®T'BOY BO «KHUTY»
Excel 2000. MaTtematnyeckoe MOI€TUPOBaHUE
XUMHUKO-TEXHOJIOTMUECKUX U SKOHOMUYECKUX
nporieccoB [[Ipouee] nab. mpaktuxym: Kazans : ,
2001
, Maremarnueckoe u pusnyeckoe moaenupoBanue | 10 sx3. YHUILL ®T'EOY BO «KKHUTY»




XUMHUKO-TEXHOJIOTUYECKHX TpoiieccoB [[Ipouee]
Pabouas mporpamma mo Hampasi. 550900
Tennosnepreruka, 1 cnen. 100800 DnepreTrka
tertorexHoJioruii: Kazans : KI'TY, 2003

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOpManuu
[Ipn u3y4yeHNH OUCHUILTHHBI «MaTeMaTHYecKoe MOJEINPOBAHNE TEXHOJIOTHYECKHX IPOIECCOBY
MPEIYCMOTPEHO UCIIOIB30BAHHE HIIEKTPOHHBIX UCTOYHUKOB HH(DOPMAITUH:

. Onektponnsbli katajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum gocryma: https://e.lanbook.com

. O6pazoBarenpHas miaThopma «HOpaiit»: Pexxum goctyna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum noctyna: http://znanium.com/

. OBC YHuBepcuteTckas oubnuoreka onnaiH: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/
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11.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

basb1 maHHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NHupopmanioHHble CLIPaBOYHBIE CHCTEMBI
CnpaBouno-nipaBoBas cucrema «[’APAHT» Jloctyn cBoOoIHBINH: www.garant.ru
CrnpaBouHno-npaBoBas cucreMa «Koncynbrantllmtoc» loctyn cBo6oHbI: www.consultant.ru

12. MaTepl/IaJII)HO-TeXHI/[‘-IeCKOE odecrneuyeHue AUCHHUIIIIMHBI

JInneH3npoBaHHOE MIPOTpaMMHOE oOecrieueHrne U CBOOOIHO PacIpoCcTpaHsIeMoe IPOorpaMMHOE
obecredeHne, B TOM YUCIIE OTEUECTBEHHOTO IPOU3BOCTBA, UCIIOIb3YeMOe B y4eOHOM TpoIiecce IpH
OCBOCHHH JMCIHILTMHBI «MaTeMaTH4eCKOe MOICITUPOBAHUE TEXHOJIOTHYECKUX MTPOIIECCOBY:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHblie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnokxnot Notepad
SAunexc bpaysep
Kareropus 110 HanmeHnoBanue JInnieH3MOHHBIN AOTOBOP, COTIAILIEHUE
Hayunoe 1O PTC Mathcad Education University Edition
Hayunoe ITO PTC Mathcad Education University Edition
Hayunoe [1O Mathematica Professional Version Educational
VYnpasnenueckoe [10 1C: IIpeanpustue8. KommuekT 11 00yuyeHHs B BEICIINXU CPEIHUX YUEOHBIX
3aBEJICHUAX
Hayunoe 1O Gaussian GO9W Full Version
ITO nns kommekTUBHOM padoThl Microsoft Teams
Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA;
ANSYS LS-DYNA HPC-8)



Hayunoe I10: MATLAB Academic (B kommuiekte ¢ Simulink Academic)

Y4eOHble ayIUTOPUH ISl TPOBECHUS YUEOHBIX 3aHITHI OCHAIICHBI IEPCOHATBHBIMU KOMITBIOTEPAMHU U
TEXHUYECKUMH CPEJCTBAMU O0YUCHUSI.
[Tomenienust 1y1st CaMOCTOSATEILHOM paOOThl OCHAIICHBI KOMITBIOTEPHOM TEXHUKON C BOZMOXKHOCTBIO

nojakiItoueHus kK cetu «HTepHeT» n o0ecnedeHsl 10CTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHYIO CPEy
KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosmdecTBO 4acoB 3aHSATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoliecce 1o
muctuminHe «MaTeMaTHuecKoe MOSIIMPOBAHUE TEXHOJIOTHYECKHUX TPOIIECCOBY» COCTAaBIISIET 34 .

B mpomecce ocBoeHUs AUCIUIUIMHBL «MaTeMaTHYecKOe MOJCIMPOBAHUE TEXHOJIOTHYCCKUX
MIPOIIECCOBY MCIIONIB3YIOTCS CIeNYIOIUe 00pa30BaTeIbHbIE TEXHOJIOTHH:
* paboTa B MaJIbIX TPYIIIaXx;
* TUCKYCCHSI,
* U3yYCHUE U 3aKPEIUICHHE HOBOTO MaTepraiia Ha MHTEPAaKTUBHOMW JIGKIIUU (JIeKIusi-Oecena, JTeKIHs —
JUCKYCCHSL, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JISKIIHS C 3apaHee 3aIuIaHuPOBAHHBIMH
OIIMOKaMH, JICKIUS- TPEeCC-KOH(EPEHIUS, MUHU-JICKITHS);
* pa3paboTKa MPOeKTa (METO]I IIPOCKTOB);
* UCTIOJIH30BAHUE OOIECTBEHHBIX PECYPCOB, COIIMATIBHBIC MPOSKTHI U IPYTHE BHEAYAUTOPHBIC METOIbI
o0ydeHus1, HAIpUMep MPOCMOTP U 00CYKICHUE BHICOPUIBMOB, YKCKYPCHUH, TIPUTIIANICHUE CIICIIUAIHCTA,
CIIEKTAKIIH, BHICTABKH;
* CHCTEMBI JUCTAHIIHOHHOTO OOYYCHHS.



