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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl JHEPrOHACHIIICHHBIX MAaTepUaloB M W3AEAMM Uil cnenuanu3anuu  «lIpombliuieHHas
0€30aCHOCTh ITPOU3BOJICTB SHEPrOHACHIIIEHHBIX MAaTEpUAIOB» Ha OCHOBAHMUHU Y4eOHBIX IJIAHOB Habopa
obyuaromuxcs 2021 rona.

Pa3paboTunk nporpaMmsi:

[Ipodeccop A.M. I'ymepos

COI'1IACOBAHO

Pabouas mporpamMma paccmoTpeHa H ojaoOpeHa Ha 3acegaHuu  Kadeapbl «XHUMHUECKON
KHOEPHETUKIY, MPOTOKOMI OT 26.05.2021 r. Ne 11.

3aseayromuii kadhenpoit  Coznacoeano A.l'. Kyry3os

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



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 maTemMaTuka
2. ndopManmoHHbIE TEXHOIOTHH
3. [Iporueccyl u anmapaThl XUMUYECKONH TEXHOJIOTUU
4. CucreMsl yIpaBiIeHUs XUMUKO-TEXHOJIOTMYECKUMU MTPOLIECCAMU

Hucnunnmna «MaTemMaTuyeckoe MOAETUPOBAHNUE TEXHOJIOTUYECKUX IMPOLIECCOBY  SIBISETCS
MPEANIECTBYIONMIEH U HEOOX0IMMA ISl YCIIEITHOTO OCBOCHHS TOCIEAYIOIINX TUCIUTLINH:
1. UndopManimoHHbIE TEXHOIOTUU B HAYYHBIX HCCIIEIOBAHUSIX
2. TexHONOTHYECKasl TOITOTOBKA U TIPOSKTUPOBAHUE TIPOU3BOICTB

3. Komnerennuu odyuyarwmuierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

OIIK-1 CnocobeH ncnojib30BaTh MaTeMaTHYeCKHe, eCTeCTBEHHOHAYYHbIe U MHKeHEePHbIe 3HAHUSI I pelleHust
3a7a4 Npo(ecCHOHAJBLHOM NeATEeJbHOCTH

OIIK-1.1. 3Haer ¢pyHIaMeHTaIbHBIE 3aKOHBI M MOHATH MaTeMAaTHUECKUX, ECTECTBEHHOHAYYHBIX M HH)XXEHEPHBIX 3HAHUH,
TCOPETUIYCCKUE 1 SKCIICPUMEHTAJIBHBIC METOABI PEIICHUA HpO(beCCI/IOHa.HI)HI)IX 3aaa4, OCHOBBI IIPOCKTUPOBAHU A
TEXHUYECKHUX 00BEKTOB, 3aKOHOMEPHOCTH IIPOTEKaHHUI XUMUYECKHX ITPEBpAIllEHIH B MacIITabax MPOMBIIIIEHHOTO
obopymoBaHus

OIIK-1.2. YMeeT NIprUMEHSTh 3aKOHBI ¥ TIOHATHS MaTEMaTHIECKHX, €CTECTBEHHOHAYYHbBIX 1 HHKCHEPHBIX 3HAHUH,
TEOPETHYECKUE 1 SKCIIEPUMEHTAIBHBIC METO/IbI PelIeHHs TPO(ECCHOHABHBIX 3a/1a4d, 3aKOHOMEPHOCTH MPOTEKaHUs
XMMHUYECKHX MTPEBPaIIeHHH, IIIaHUPOBATh U CTABUTH HAYYHBIH SKCIIEPHUMEHT, 00padaThIBaTh pe3yibTaThl U3MEPEHUH,
NPUMEHSATH (yHIaMEHTaJIbHbIe (PM3UYECKUE 3aKOHBI JJIS PELICHUS] MH)KEHEPHBIX 33134

OIIK-1.3. Brageer HaBbIKaMH IPUMEHEHHS 3aKOHOB U IMMOHATHH MaTEMAaTHYECKHUX, €CTECTBEHHOHAYYHBIX i HH)KEHEPHBIX
3HaHHﬁ, METOAaMU HUCCIICIOBAHUA (1)1/13I/IKO-XI/IMI/I‘IGCKI/IX CBOMCTB MaT€puraioB U I/IBJIGJ'II/II\/’I B COOTBETCTBUU CO Cl'leHPI(pPIKOﬁ
CIICIIMAJIbBHOCTHU, HABBIKAMH pa60T1>1 C UBMCPUTEIIbHBIMU HpI/I60paMI/I U MaTCMAaTHYCCKUMU MCTOJJaMHU o6pa60T1<1/1

OKCIICPUMEHTAJIbHBIX PE3YJIbTATOB, HABBIKAMU KOMITBIOTCPHOI'O0 MOACIMPOBAHUA

B pe3yabTare 0cBOeHUSI AUCHMUIIMHBI 00yYAIOIMIACH 0JIZKEH

3HATh:
- TEOPETHYECKUE OCHOBBI MTOCTPOSHUS MAaTEMAaTHUECKUX MOJIEJICH pa3IMUHBIX MPOIIECCOB;

- IPUHIIMUIIBI TEOPETUYECKOTO aHATIU3a U SKCIIEPUMEHTAILHOMN MPOBEPKE TEOPETUUECKUX THUIOTES;



- IOMYIIEHHUS ¥ TPAHUIbI MIPUMEHUMOCTH MOJENH, MAaTEMAaTHUYECKU OMHUCHIBATh SKCIIEPUMEHTAIbHBIE
JTAHHBIE U OIPEIEIIATh UX (PU3MUECKYIO CYITHOCTD;

- 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 MOI[GJII/IpOBaHI/ISI MaTepI/IaHOB 1 TCXHOJOT'MYCCKUX
IIPOLECCOB;

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

Baagern:

- HaBBIKaMH HpI/IMeHeHI/ISI METOOO0B BbI‘-IHCHHTCHBHOﬁ MaTeéMaTUuKN U MaTeMaTHHGCKOﬁ CTaTUCTUKHU B
pelIeHNs] MHKEHEPHBIX 3aj1ay;

- HaBBbIKaMH Pa3pabO0TKH BBIYUCIUTEIBHBIX AITOPUTMOB;

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

- HaBbIKaMU I1OJIb30BAHUS IMaKECTaMU IIPUKIIAAHBIX ITPOrpaMM YHUBEPCAJIBLHOTIO U HpO6JIeMHO'

OPUCHTHUPOBAHHOI'O HA3HAYCHM .

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
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. [IprHINTBI TOCTPOCHUS
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 NMPAKTHYECKUX/CEMHUHAPCKUX 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 XMMHUYECKUX peaKIUi 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 pa3pa6aTHBa}0Tcs1 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:

OcHoOBHbIE HCTOYHMKH HH(OpMaun 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
, Maremaruueckoe u ¢puzudeckoe moaenuposanne | 10 sx3. YHULL ®I'BOY BO «KHUTY »
XUMHUKO-TEXHOJIOTUYECKHX TporeccoB [[Ipouee]
Pa6ouas nporpamma no Hanpasi. 550900
Tennosnepreruka, 1 cnen. 100800 DuepreTrka
tertorexHoJoruii: Kazaus : KI'TY, 2003

11.2. JonmoaHuTebHAS JIUTEPATYypPa
B kauecTBe [OMOTHUTENHHBIX WMCTOYHHKOB WH(MOPMALUM PEKOMEHAYETCS HCIOIb30BaTh
CJIETYIONIYIO JIUTEPATYPY:
JlonoiHUTe/IbHBIE HCTOYHUKH HH(pOPMAIMHU KosnuecTBo 3K3eMILISIPOB
, MaTeMaTtndeckoe MOJETMPOBAHNE 10 sx3. YHUILL ®I'BOY BO «KHUTVY »
THIPOIMHAMUYECKHIX XapaKTePUCTUK peaKkTopa
[Meroanueckoe mocobue] meron. ykas.: Kazans :
HUzn-Bo KHUTY, 2016
, MaTeMatnueckoe MOJAEIUPOBAHUE 10 sx3. YHUILL ®I'BOY BO «KHUTVY »
TEXHOJIOTHYECKUX TpoIieccoB B cpeae Mathcad
[MeToanueckoe ocoOue| MeToA. yka3aHus K
naboparopubiM pabotam: Kazans : M3a-Bo KI'TY,
2006
A.B. AkcsiHoBa, A.M. I'ymepos, /.B. Enuzapos, 3 5k3. YHUI] ®I'BOY BO «kKHUTY»




Excel 2000. MaremaTnueckoe MOJETUPOBaHHE
XMUMHUKO-TEXHOJIOTUYECKUX U SKOHOMHUYECKUX

nporeccoB [[Ipouee] nad. npaktukym: Kazans : ,
2001

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOPMaLH
[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 nocryma: https://e.lanbook.com

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

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

. OBC Yuusepcuterckas oubnuoreka onnain: Pexxum moctyma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: 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. IlpodecconajibHbIe 6a3bl JAHHBIX U HHPOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

basb1 maHHBIX
Scopus [locTym cBOOOIHBIN: WWW.SCOpUS.cOm
Web of Science Jloctyn cBoboaHbIi: apps.webofknowledge.com

WHdopmanroHHbIe CIIPAaBOYHBIE CUCTEMBI
CrnpaBouno-npaBoBas cucreMa «I'APAHT» Jloctyn cBoOGoIHBIN: www.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllinroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUILINHBI

JInneH3upoBaHHOE MPOTPAMMHOE 00EeCTIeUeHUE i CBOOOTHO PaCIPOCTPAHIEMOE MTPOTrPAMMHOE
o0ecrniedyeHne, B TOM YHCIIe OT€YECTBEHHOIO IIPOU3BOICTBA, UCIIOJIb3yeMOE B yUeOHOM Ipoliecce Ipu
OCBOCHHMH JTUCHMILIUHBI «MaTeMaTHuecKoe MOJAEIUPOBAHNE TEXHOIOTMUYECKUX ITPOLECCOBY:

Oducusie u nenoseie nporpammbel: ABBY'Y FineReader 9.0 npod;
Oducueie u aenoseie mporpammbl: MS Office 2007 Russian;
Oducusie u genossie mporpammel: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBatop 7 Zip
brnoknot Notepad
SAnnexc bpaysep
Kareropus [10 HanmenoBanue JIntieH3MOHHBINA JOTOBOP, COTJIAIICHUE
Hayunoe 1O PTC Mathcad Education University Edition
Hayunoe [10 PTC Mathcad Education University Edition
Hayunoe ITO Mathematica Professional Version Educational
VYupasnendeckoe [10 1C: Ipennpusitue8. KommnekT aas o0yueHus B BBICIIUXH CPEIHUX YUEOHBIX
3aBEJICHUAX
Hayunoe ITO Gaussian GO9W Full Version
[1O nns komnexkTuBHOU padoThl Microsoft Teams
Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe [10: MATLAB Academic (B kommuiekte ¢ Simulink Academic)



VYyeOHbIC ayAUTOPUH IJI1 POBEJACHUS YIeOHBIX 3aHATHH OCHAIIICHBI IEPCOHATLHBIMU KOMITBIOTEPAMH H
TCXHUYCCKHUMHU CpeI[CTBaMI/I 06yqumI.
[TomerneHust 1y1si CaMOCTOSATEIBLHOM paOOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOW C BOZMOYKHOCTBIO

MOJAKIIIOUEHUS K ceTH « HTepHeT» U 00eCIeUeHbI TOCTYIIOM B JICKTPOHHYIO HHPOPMAIIMOHHYIO CPEIy
KHUTY.

13. O6pa3oBarTe/ibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoliecce Io
muctuminHe «MaTeMaTuueckoe MOESIMPOBAHUE TEXHOJIOTHUYECKHUX MPOIIECCOB» COCTaBIsieT 34 4.

B mpouecce ocBoeHuss AucHUIUIMHBL «MaTeMaTuyeckoe MOJCIMPOBAHUE TEXHOJIOTUYECKUX
MIPOLIECCOBY UCTOIB3YIOTCS ClIeAyolIe 00pa3oBaTelbHbIe TEXHOJIOTHH:
* paboTa B MaJIbIX TPYMIAX;
* TUCKYCCHS,
* U3y4eHHE U 3aKpeIyieHHe HOBOTO MaTepraia Ha MHTEPAaKTUBHOMU JIEKIIUH (JIeKIusi-Oecena, JeKIus —
JUCKYCCHUS, JIEKIUS C pa300pOM KOHKPETHBIX CUTYaAIUH, JIEKLIUS C 3apaHee 3arlaHuPOBaHHBIMU
olMOKaMu, JIEKLIUS- Ipecc-KOHPEPEHLINS, MUHU-JIEKIINS);
* pa3paboTKa MpoeKTa (METOI IPOCKTOB);
* UCTIOJIH30BAHUE OOIIECTBEHHBIX PECYPCOB, COIIMATIBHBIEC TPOSKTHI U IPYTHE BHEAYAUTOPHBIE METO/IbI
oOyueHus1, HalpuMep MPOCMOTP U 00CYKIEHHE BUICO(PUIbMOB, IKCKYPCHUHU, TIPUTIIALIICHUE CIICIIUAINCTA,
CTIEKTAaKJIM, BHICTABKH;
* CUCTEMBI JUCTAHIIMOHHOTO O0Y4YEeHHUS.



