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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
TEXHOJIOTHUS SHEPIOHACBIIIEHHBIX MATEPUAJIOB U U3ACIUN Ul ClIEHUAIN3alMK « XUMUYECcKasi TEXHOJIOTUS
HOJMMEPHBIX KOMOO3MLMN, OPOXOB M TBEPABIX PAKETHBHIX TOIUIMB)» HA OCHOBAaHMM YYEOHBIX IJIAHOB
Habopa oOyuaromuxcs 2022 roaa.

Pa3paboTunk nporpaMmsi:

Accucreur 9.A. Bacunbesa
[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) GopMHpOBaHNE KOMIIETCHIINI K CAMOPA3BUTHIO, CAMOPEaIN3aIliH, HCIIOIb30BAHHIO TBOPYECKOTO
MOTEHIIMAJIa, UCTIONB3YS PAa3TUYHbIe UCTOYHUKH MH(POPMAIIUH C UCTIOIb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX CHCTEM;
0) npuoOpeTeHre HaBBIKOB INIAHUPOBATh, MATEMAaTHYECKH MOJICITMPOBATH, IPOBOJAUTH, 00pabaThIBaTh U
OLICHUBATh SKCIIEPHUMEHT TEXHOJIOTUYECKHX IPOIECCOB;
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
obs3arenpHOo vactu OOIl uw dopMmupyeT y o00y4aromuxcs MO CHEIUAIM3alUA  «XUMHYECKas
TEXHOJIOTHUS TIOTMMEPHBIX KOMITO3UIIUH, TOPOXOB M TBEPBIX PAKETHBIX TOTUIMBY HAOOp 3HAHUM, YMEHUH,
HABBIKOB ¥ KOMITETEHIIUH.

st ycremHoro OCBOEHHUs IUCHUIUIMHBI «MaTteMaTuieckoe 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. IlpoexTupoBaHue U 000pPyIO0BaHHE MPOU3BOJICTB MOPOXOB U TBEPBIX PAKETHBIX TOILIIUB
2. TexHOJOTHSI TBEPABIX PAKETHBIX TOILIHB

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. 3naer ¢pyHIaMeHTaIbHBIE 3aKOHBI ¥ OHATHS MaTeMaTHYECKUX, €CTECTBEHHOHAYUHBIX U MH)KCHEPHBIX 3HAHUH,
TEOPETUYECKHE U SKCIICPUMEHTAIBHbBIE METOIBI pEIIeHHs TPO(EeCCHOHATIBHBIX 3a[ad, OCHOBBI IPOSKTUPOBAHUS
TEXHUYECKHUX 00BEKTOB, 3aKOHOMEPHOCTEH U MPOTEKAHM XUMUYIECKHX NPEeBpaIleHUil B MacIuTabax MpOMBIIIJICHHOTO
obopymoBaHus

OIIK-1.2. YMeeT npUMEHATh 3aKOHBI U MOHATHSI MATEMAaTUYECKUX, ECTECTBEHHOHAYUHBIX U MH>KEHEPHBIX 3HAHUH,
TEOPETHYECKUE 1 SKCIIEPUMEHTAIBHBIC METO/IbI PelIeHHs TPO(ECCHOHABHBIX 3a/1a4d, 3aKOHOMEPHOCTH MPOTEKaHUs
XMMHUYECKHX MTPEBPaIleHHH, IIIaHUPOBATh U CTABUTH HAYYHBIH SKCIIEPHMEHT, 00pabaThIBaTh Pe3yJIbTaThl H3MEPEHHH,
HNPUMEHSTH (yHIaMEHTalIbHbIe (PM3MYECKNE 3aKOHBI JUISl PEIICHUS] HH)KCHEPHBIX 3a71a4

OIIK-1.3. Brageer HaBbIKaMH IPUMEHEHHS 3aKOHOB U IMMOHATHH MaTEMAaTHYECKHUX, €CTECTBEHHOHAYYHBIX i HH)KEHEPHBIX
3HaHUI, METOAaMHU HCCIEI0BAHNS (PI3UKO-XMMUIECKUX CBOIICTB MaTepPHajIOB U M3/IEIHH B COOTBETCTBHH CO CIIEIU(UKOH
CHENHANbHOCTH, HAaBBIKAMH PAa0OTHI C I3MEPHUTEIBHBIMH IPUOOPaMU I MaTEMAaTHYECKUMH METOJaMH 00pabOTKH

OKCIICPUMEHTAJIbHBIX PE3YJIbTATOB, HABBIKAMU KOMITBIOTCPHOI'O0 MOACIMPOBAHUA

B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JIKEeH

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

- IPUHIIMUIIBI TEOPETUYECKOTO aHATIU3a U SKCIIEPUMEHTAILHOMN MPOBEPKE TEOPETUUECKUX THUIOTES;



- 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 KouTponbHast
MOJICITUPOBAHHE paborta;

4. | KHHETHKH 8 5 6 6 8 17 JlabopaTopHas
XUMHUYECKHUX pabora
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
aHanu3. [[pUHIATIEL TOCTPOCHHUS
MaTeMaTHYECKUX MOJIEIIEHN.
Knaccuduxkarus
MaTeMaTHUYeCKUX MOJICIIEH.
2. | CtaTHCTUYECKUE METO/IBI OTITUMH3AIINU 3 CraTucTu4ecKiue MEeTOIbI OIlK-1.1
ONTUMM3AIMU. Y PaBHEHHE
perpeccun
3. | MogenupoBanue 01HO(a3HBIX TTOTOKOB. 2 CrpykTypa noTokoB. Tunossie OIlK-1.1
MOJIENTH CTPYKTYPHI TOTOKOB
4, 2 KomOuHMpOBaHHBIC MOJICITH OIIK-1.1
5. | MaremaTtnyeckoe MOJCTHUPOBAHUC KHUHETUKU 3 OcHoBHbIe NIOHATHS XuMudeckoi | OITK-1.1
XUMHUYECKHUX pEeaKIUi kuHeTukH. [Ipsimas 3agaua
KHHETHKHI
6. 2 WnenTndukanus napaMeTpoB OIlK-1.1
MaTeMaTHIECKOW MOJICITH
KHHETHKHI
7. | MaremaTtndeckoe MOACTHPOBAHUE TIPOLIECCOB 2 MonenrpoBaHue NPOLECCOB OIlK-1.1
TEeIUToTIepeIaun TEeIuIoTepeIaun
BCET'O 16
6. CoaepskaHue NPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIA
Ne MupuxaTopsl
- /11 Paznen nucuuniauHbl Yacel Tema 3ansTUSA JIOCTUXKEHUS
KOMIICTCHIHU
1 2 3 4 6
1. | Maremarndeckoe MmoaenupoBanue. CHCTEeMHBIH 4 MatemaTnyeckoe MOJEIMPOBAHNE OIlK-1.1
aHam3. OIIK-1.2
OIIK-1.3
2. | CrarucTuyeckre METOALI OIITUMU3AIA 6 CTaTUCTHYECKHUE METOIBI OIlK-1.1
ONTUMU3ALINH OIlK-1.2
OIIK-1.3
3. | MaremaTrueckoe MOJCITUPOBAHAE KHHETHKA 6 MounenupoBaHie KHHETUKH OIlK-1.1
XUMHUYECKHUX PEaKIUii XUMHUYECKUX PEaKIHi OIlK-1.2
OIIK-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-1.2
aHaJu3. Bri6op Buza u onpeneneHne mapaMeTpoB
SMIIMPUYECKOI 3aBUCUMOCTH.
2. | CraTucTiuueckre METObI ONITUMU3AIINN 4 O6paboTKa pe3yabTaTOB MOITHOTO OIlK-1.1
TpeX(PaKTOPHOTO IKCIIEPUMEHTA OIlK-1.2
3. | MonenupoBaHue 0aHO(A3HBIX TOTOKOB. 5 OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK OIlK-1.1
mporiecca KOHBEKTUBHOHN anu¢dy3un Ha OIIK-1.2
OCHOBaHUU PEIICHUS
omHOMapaMeTprueckoit nuddy3noHHOM
MOJIENH.
4, 5 UccnenoBanue ruipoiMHaMUKH OIIK-1.1
HacaJgo4yHoro abcopoepa OIlK-1.2
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
XUMHYECKIX PEaKITii XUMHYECKHX peakmuid. [loctpoenne OIIK-1.2
MaTeMaTHYeCKON MOJIENN U pelleHUE
yYpaBHEHHH MOJAEIH
6. | MaremaTHuecKoe MOJCITUPOBAHKE TIPOIIECCOB 8 MojenupoBaHue TeII000MECHHOTO OIlK-1.1
TeIuIonepeaun anmapara OIIK-1.2
BCEI'O 32
8. CamocrosiTesibHast padoTa
MNupukaTopel
Ne TeMbl, BEIHOCUMBIE HA CAMOCTOSITENBHYIO
i pabory Yacel ®opma CPC IOCTHKEHUS
KOMITCTEHIIHU
1 2 3 5 6
1. | MaremaTtn4eckoe MOACITHPOBAaHHUE. 17 nmabopaTopHas paboTa OIlK-1.1
CHUCTEeMHBII aHATTN3 OIIK-1.2
OIlK-1.3
2. | CraTucTiyeckrue METOIbl ONTUMU3AIMN 17 nmabopaTopHas paboTa OIIK-1.1
OIlK-1.2
OIlK-1.3
3. | MonenupoBanue oHO(A3HBIX TTOTOKOB 17 nmabopaTopHas paboTa OIIK-1.1
OIlK-1.2
OIlK-1.3
4. | MaTtemaTHueckoe MOJICINPOBaHNE 17 nabopaTopHas paboTa, HOATOTOBKA K OIIK-1.1
KMHETUKY XUMHUYECKUX PEaKLUi KOHTPOJIbHOII paboTte OIlK-1.2
OIIK-1.3
5. | MaremaTH4yeckoe MOJCITHPOBAHNE 17 nmabopaTopHas paboTa OIlK-1.1
MIPOIIECCOB TEILIOTIECPEIAUH OIIK-1.2
OIIK-1.3
BCEI'O 85
8.1 KonTpoasb camocTosiTe1bHON PadoThl
MNupukaTopsl
Ne TeMmbl, BBIHOCHMBIE HA CAMOCTOSITEIIbHYIO
i pabory Yacsl ®opma KCP JOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | MaremaTtn4eckoe MOICITHPOBaHUE. 8 nmabopaTopHas paboTa OIlK-1.1
CHUCTEeMHBII aHATTN3 OIIK-1.2
OIlK-1.3
2. | CraTucTiyecKkre MeTO/Ibl ONITUMHU3AINN 8 nmabopaTopHas paboTa OIIK-1.1
OIlK-1.2
OIlK-1.3
3. | MonenupoBatue oHO(A3HBIX TTOTOKOB 8 naboparopHas paborta OIlK-1.1
OIlK-1.2
OIlK-1.3
4. | MonenmupoBaHHe KWHETHKH XUMHUYECKUX 8 nmabopaTopHas paboTa, IpoBepKa OIIK-1.1
peaxiui KOHTPOJILHOH PaboThI OIIK-1.2
OIIK-1.3
5. | MonenupoBaHHe NPOIECCOB 8 naboparopHas paborta OIlK-1.1
Terionepeaayn OIIK-1.2
OIIK-1.3
BCEI'O 40

9. UcnoJsib30BaHUE PEHTUHIOBOI CHCTEMbI OLEHKH 3HAHUI

[Ipu  omeHke pe3yabTaTOB  JEATEIBHOCTH  OOYYAlOIIMXCS B pPaMKaxX  JUCIUILIMHBI
«MartemaTH4ecKkoe MOJIETUPOBAHNE TEXHOJIOTHUECKHUX POIECCOBY UCHOIb3YETCsl PEUTHHIOBAs CHCTEMA.
MaxkcruManbHOE ¥ MUHHUMAIILHOE KOJIMYECTBO OAJUIOB MO Pa3IMYHBIM BHIaM Y4eOHOW pabOThl OMUCAHO B



«[Tonoxennn o OATLHO-PEHTHUHTOBON CHCTEME OIICHKM 3HAHUW CTYIEHTOB M OOECHEYeHUs KadecTBa
yaeobnoro nporeccay ®I'bOY BO KHUTYVY.

PeliTunroBas orneHka GopMHUpPYeTCss Ha OCHOBAaHUU TEKYILETO W MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIBHBIC TOYKH CTYACHT MOXKET MOJYyYUTh MUHUMAIHHOE M MAaKCHMAJIBHOE KOJIMYECTBO OAIIOB (CM.
TadIumIy).

O1eHOYHBIE CPeACTBA Koa-Bo Mun.oaios Makc.6a/1;10B
8-ii cemecTp
JlabopaTopHnas paboTa 6 12 24
DK3aMeH 1 24 40
KontponsHas pabora 1 24 36
HToro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISI YCHEeBAEMOCTH, NPOMEKYTOYHOMI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUIITIHHbBI
OueHouHbIe cpeicTBa ISl MPOBEACHMSI TEKYIIEr0 KOHTPOJIS YCIEBAaeMOCTH, MPOMEKYTOUYHOM
arTecranumu nu WTOTOBOM aTTecTanuu pa3pa6aTI,IBa}0Tcs1 COT'JIaCHO ITIOJIOKCHHUIO O CDOHIIaX OLICHOYHBbIX
CPEICTB, PacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U O(QOPMIISIOTCS OTIACIbHBIM
AOKYMCHTOM.

11. UndopmanuonHo-MeToAMYecKOe 0OecniedeHne TUCIUTIINHBI

11.1. OcHoBHas JiuTEpaTypa

[Tpu u3yyeHUn AMCUMILIMHBI «MaTeMaTH4ecKkoe MOJEINPOBAHUE TEXHOJOTUYECKUX MPOLIECCOBY
B KauyeCTBE OCHOBHBIX HCTOYHUKOB HWH(POPMAIMU PEKOMEHAYETCS HCIIOJIb30BaTh CIEIYIONIYIO
JUTEpaTypy:

OcHoBHBIC HCTOYHMKH HH(pOpMaLun KosinuecTBo 3K3eMILISIPOB
Ac.M. I'ymepos, H.M. Banees, A3.M. I'ymepos [u | 490 3x3. YHUL] ®TEOY BO «KHUTY»
ap.], MaTemaTuyeckoe MOIeTMPOBaHUE XUMHKO-
TEXHOJIOTHYECKUX MPOIeccoB [ YueOHuk] yueo.
nmocobue IS CTyA. By30B, 00y4. no creir. 240802
"OcHOBHBIE IPOLIECCHI XMM. TPOU30JICTB U XUM.
kubepreruka'": M. : KomocC, 2008
A. M. I'ymepoB, Maremarudeckoe https://e.lanbook.com/book/168613
MOJICJIMPOBAHNE XUMHUKO-TEXHOJIOTHYECKUX Pexxum noctyna: mo nognucke KHUTY
IIpoLeccoB [ DIEeKTPOHHBIN pecypc] : CaHKT-
IleTepOypr : Jlans, 2021
A.P. Myxyraunos, 3.P. Baxunosa, M.P. 66 sk3. YHUL ®I'BOY BO «KHUTVY»
@aitzymuinHa, OCHOBBI MOJIETMPOBAHUS U
ONTHMH3ALMKA MaTEPUAIIOB U MTPOLIECCOB B
Microsoft Excel [ Yuebnuk] yue6. mocobue:
Kazansb : U3n-so KHUTY, 2017
H. A. Camoiinos, [Ipumeps! u 3a1a4n 1Mo Kypcy https://e.lanbook.com/book/169384
"MaTtemaTHuecKoe MOJEINPOBAHUE XUMUKO- Pexum nocryna: no noanucke KHUTY
TEXHOJIOTHYECKUX MPOIECCOB" [ DIEKTPOHHBII
pecype] : Cankt-IlerepOypr : Jlanp, 2021
, Matematuueckoe u ¢puszndeckoe mogenuposanue | 10 sx3. YHUL] ®I'bOY BO «KHUTY »
XUMHUKO-TEXHOJIOTUYECKHX TpoiieccoB [[Ipouee]
Pa6ouas nporpamma no Hanpasi. 550900
Tennosnepreruka, 1 cnen. 100800 DuepreTrka
tertorexHooruii: Kazauns : KI'TY, 2003

11.2. JonoaHuTebHAS JIUTEPATYpPa
B Ka4yeCTBC OOIIOJIHUTCIBbHBIX HNCTOYHHUKOB I/IH(I)OpMaI_[I/II/I pCKOMeHI[yCTCﬂ HUCIIOJIB30BAThH
CIEAYIONTYIO JUTEPATypy:
JlonoJiHUTEe/IbHbIE HCTOYHUKH HH(OPMALIMHT KosnuecTBo 3K3eMIIsIpOB
, MaTeMaTtndeckoe MOJETMPOBAHUE 10 sx3. YHUILL ®I'bOY BO «KHUTY »
TUAPOANHAMUYECKUX XapAKTEPUCTUK PEAKTOpa




[Metonudeckoe mocodue] MeTos. ykas.: Kazaus :
W3n-s8o KHUTY, 2016

, MaTeMaTtndeckoe MOJEIMPOBAHUE 10 k3. YHUILL ®I'bOY BO «KHUTY »
TEXHOJIOTHYECKUX MpoIieccoB B cpeae Mathcad
[MeToanveckoe mocodue] MeTo . yKa3zaHus K
naboparopubeiM padoram: Kazans : M3a-so KI'TY,
2006

A.B. AkcsinoBa, A.M. I'ymepos, /.B. Exu3zapos, 3 5k3. YHUIL[ ®TI'BOY BO «KHUTY »
Excel 2000. MaTemaTrnueckoe MOICTUPOBaHUE
XUMHUKO-TEXHOJIOTHYECKHX ¥ SKOHOMHUYECKHIX

nporieccoB [[Ipouee] nab. mpaktukym: Kazans : ,
2001

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(OPMaLUH
[Ipn u3y4yeHNH OUCHUILTHHBI «MaTeMaTHYecKoe MOJCINPOBAHNE TEXHOJIOTHYECKHX IPOIECCOBY
PEIYCMOTPEHO UCIIOIB30BAHHE HIIEKTPOHHBIX UCTOYHUKOB HH(DOPMAIUH:

. Onexrponnslii karamor YHUIL KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

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

. O6pazoBarenpHas miaTpopma «HOpaii»: Pexxum mocryma: https://urait.ru/

. OBC «Znanium.com»: Pexxum nocryna: http://znanium.com/

. OBC YuuBepcuterckas oubnuoreka onnaita: Pexxum goctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

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

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/
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11.4. IIpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

ba3sl jaHHBIX

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

zbMath : https://zbmath.org/

WNHupopmaninoHHble CLIPaBOYHBIE CHCTEMBI
CnpaBouno-nipaBoBas cucrema «[’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlntoc» Jloctyn cBoO6ogHBIN: Www.consultant.ru

12. MarepuajJibHO-TeXHHYECKOe oOecredeHue 1 CIUTIUHbI

JIunieH3upOBaHHOE MPOTrPaMMHOE oOecTieueHe U CBOOOTHO pacipoCTpaHsIeMoe MPOrpaMMHOE
o0ecrieueHne, B TOM YUCIIE OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIOJIb3YeMOe B y4eOHOM IpoIiecce MpH
OCBOCHHH JMCIHUILIMHBI «MaTeMaTHUeCKoe MOICITUPOBAHNE TEXHOIOTHUYECKUX MTPOIIECCOBY:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoeie nporpammbl: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHslie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoknot Notepad
Sunexc bpaysep

Kareropus 110 HanmeHnoBanue JInnieH3M0HHBIN 10I0OBOP, COIAILIEHUE
Hayunoe I1O PTC Mathcad Education University Edition



Hayunoe ITO PTC Mathcad Education University Edition

Hayunoe ITO Mathematica Professional Version Educational

VYnpasnenueckoe [10 1C: Ilpeanpustue8. KommiekT 1yt 00yueHHsI B BBICIIUXU CPEAHUX YUCOHBIX
3aBEJICHUAX

Hayunoe I1O Gaussian GO9W Full Version

ITO nns xomekTUBHOM padoTel Microsoft Teams

Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)

Hayuanoe [10: MATLAB Academic (B komiuiekte ¢ Simulink Academic)

Y4eOHble ayIUTOPUH IS TPOBECHUS YICOHBIX 3aHATHI OCHAIIEHBI IEPCOHATBHBIMU KOMITBIOTEpAMU U
TEXHUYECKUMH CPEJCTBAMU O0YUCHHUSI.

[Tomenienust 1y1st CaMOCTOSATEIBLHOM paOOThl OCHAIICHBI KOMITBIOTEPHOM TEXHUKON C BOBMOXKHOCTBIO
MOAKIIOUEHUS K ceTn «HTepHEeT» 1 00ecIeueHbl JOCTYIIOM B JICKTPOHHYIO HH(POPMAIIMOHHYIO CPEIY
KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosimdyecTBO 4acoB 3aHSATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoliecce 1o
muctumuinHe «MaTeMaTHIecKoe MOCIIMPOBAHUE TEXHOJIOTHYECKHUX TIPOIIECCOBY» COCTABIISIET 34 .

B mporecce ocBoeHHMS AUCHUILIUHBI «MaTeMaTH4YeCKOe MOICTHUPOBAHUE TEXHOJIOTHYCCKUX
MIPOIIECCOBY MCIIONIB3YIOTCS CIENYIOINE 00pa30BaTeIbHbIC TEXHOIOTHH:
* paboTa B MaJIbIX TPYIIIax;
* AUCKYCCHUA;
* U3YYCHUE U 3aKPEIUICHHE HOBOTO MaTepraiia Ha MHTEPAaKTUBHOM JIGKIIUH (JIeKIusi-Oecena, JTCKIHs —
TUCKYCCHS, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JICKIUS C 3apaHee 3aIIaHUPOBAHHBIMU
OLIMOKaMH, JICKIUS- TPEeCC-KOH(EPEHIUS, MUHU-JICKITHS);
* pa3paboTKa MPOeKTa (METOJI IIPOEKTOB);
* HCIIOJIb30BaHKE OOIIIECTBEHHBIX PECYPCOB, COLIMATbHBIC TPOSKTHI U IPYTHE BHEAYAUTOPHBIE METOIBI
oOy4eHus1, HapuMep MPOCMOTP U 00CYKIEHHE BUACO(PHIBMOB, SKCKYPCHUH, TIPUTIIANIEHUE CIIEIIUATUCTA,
CTEKTaKJIH, BHICTABKY;
® CUCTEMBI JUCTAHITUOHHOT'O O6y‘-ICHI/I$I.



