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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 HHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
MHUPOTEXHUYECKHUX CPEJICTBY» Ha OCHOBAHWH y4eOHBIX IJTaHOB Habopa oOydarornuxcs 2022 rofa.

Pa3pabotunk nporpaMmsl:

AccucreHnr D.A. BacuibeBa
ITpodeccop I.b. IIpocBupHUKOB
COI'1TACOBAHO

PabGouass mporpamma paccMoTpeHa W oJ00peHa Ha 3acemaHu Kadeapbl «XUMHYECKOU
KuOepHeTHKH», mpoTokon ot 06.04.2022 r. Ne 10.
u.0. 3aBenyromiero kapeapor  Coznacosano J1.B. TyHues

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

[lensiMu  OCBOGHMS JMCHUIUIMHBI «MaTeMaTHYecKoe MOJCIUPOBAHNE TEXHOJIOTHUECKHX
MIPOIIECCOBY SBIISIIOTCS:
a) GopMHpOBaHNE KOMIIETCHIINI K CAMOPA3BUTHIO, CAMOPEaIN3aIliH, HCIIOIb30BAHHIO TBOPYECKOTO
MOTEHIIMAaJIa, UCTIONB3YS PA3TUYHbIE UCTOYHUKH MH(POPMALIUU C UCTIOIB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX CHCTEM;
0) npuoOpeTeHre HaBBIKOB TNIAHUPOBATh, MATEMAaTHYECKH MOJIEIIMPOBATH, IPOBOIUTH, 00padaTHIBaTh U
OLICHUBATh SKCIIEPHUMEHT TEXHOJIOTUYECKHX IPOIECCOB;
B) CIIOCOOHOCTD pa3padaThIBaTh MAaTEMAaTHUECKUE MO/ HOBBIX CUCTEM U OCYIECTBISATH UX
HKCIIEPUMEHTAIIBHYIO TIPOBEPKY.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucnumimHa «MaTteMaTH4ecKkoe MOJEIMPOBAHUE TEXHOJIOTMYECKUX IPOLIECCOB» OTHOCHUTCA K
obs3arenpbHO yactu OOIl u dopmupyer y oOydarommuxcs mo crenuaiuzamuu — «TexHomorus
MUPOTEXHUYECKUX CPEACTB» HAOOP 3HAHUM, YMEHUH, HABBIKOB U KOMITETCHIIUH.

Jns ycnemHoro ocBO€HUs IUCHUILIMHBI «MaTreMaTu4eckoe MOJEIMPOBAHUE TEXHOJOTMYECKHUX
rpoiieccoBy odyuaromuiics no cneruanbHoct 18.05.01 «XuMuueckast TEXHOJIOTHS SHEPTrOHACHIIIIEHHBIX
MaTepuaioB U U3AENIHI» JOJIKEH OCBOUTh MaTepUall IPEAIIECTBYOINUX JUCIUIUINH:

1. Briciiast MaTeMaTtuka

2. UupopManimoHHbBIE TEXHOJIOTHH

3. Ilpomecce! U anmapaTbl XUMUYECKON TEXHOJIOTUN

4. CucteMsbl YIpaBlIeHUs XUMHKO-TEXHOJIOTHYECKHUMH MPOIIeCCaMuU

Juctumimna «MaTtemaTuyeckoe MOJAEIUPOBAHUE TEXHOJOTUYECKUX IPOLIECCOB»  SIBISETCS
MPEIIeCTBYIONIEH 1 HEOOX0AUMAa AJIsl YCTIEUTHOTO OCBOCHHUS MOCIIECAYIOMIUX TACIUTUIINH:

1. Meroapl uccienoBanuii 1 006paboOTKa pe3ynbTaTOB IKCIIEPUMEHTA
2. [IpoexkTupoBaHKe MUPOTEXHUUECKUX 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,
TEOPETHIECKHE U SKCIICPUMECHTAIBHBIC METOABI PEIICHHS TPO(ECCHOHATBHBIX 3a7a4, OCHOBBI TPOSKTUPOBAHUS
TEXHUYECKAX 00BEKTOB, 3aKOHOMEPHOCTH MIPOTCKAHHS XUMUYECKHX IIPEBPAIleHIA B MacIITabaxX MPOMBIIIICHHOTO
00opynoBaHUsS

OIIK-1.2. YMeeT NpUMEHSATh 3aKOHBI ¥ MOHATHS MATEMaTHIECKUX, ECTECTBEHHOHAYYHBIX M MH)KEHEPHBIX 3HAHUH,
TEOPETUUECKUE U HKCIIEPUMEHTAIbHBIE METO/IbI PEIIeHHUs TPO(HECCHOHANBHBIX 3aJ1a4, 3aKOHOMEPHOCTH POTEKAHUS
XUMHUYECKHUX MPEBPaIICHHN, TUTAHUPOBATh U CTABUTHh HAYYHBIN SKCTIEPUMEHT, 00padaThIBaTh Pe3yIbTaThl U3MEPEHUH,
MPUMEHSTh QyHIaMeHTaJbHbIe (PU3HMUECKUE 3aKOHBI [T PEIICHUS HHXKSHEPHBIX 3a7a4

OIIK-1.3. Bnaneer HaBbIKaMH IPUMEHEHHSI 3aKOHOB U IOHATUNA MaTEMaTUYECKUX, €CTECTBEHHOHAYUHBIX U MH)KEHEPHBIX
3HAHU, METOIaMH HCCIICJIOBaHUS (PH3UKO-XHUMUIECKUAX CBOMCTB MaTEPHAIOB U U3JICIIUI B COOTBETCTBUU CO CIICITU(PHKON
CHEIHATEHOCTH, HABBIKAMH Pa0OTHI C H3MEPUTEIBHBIME PUOOPAMU U MATEMATUIECKUMU METOIaMH 00pabOTKH
SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB, HABBIKAMU KOMITBIOTEPHOTO MOJIEIUPOBAHUS

YK-1 CnocofeH ocyliecTBIATh KPUTHYECKUI aHAJIM3 NMPOOJIeMHBIX CUTYallHii HA 0CHOBE CMCTEMHOT0 MOAX0/1a,
BbIPa0aThIBATh CTPATErUIO el CTBUIA

YK-1.1. 3HaeT MeTOBI aHAJH3a MPOOJIEMHBIX CHTYyalliii HA OCHOBE CHCTEMHOT'0 TIOAX0/1a

YK-1.2. YMeeT HaXOOUTh U IPUMEHATh HHPOPMALINIO, HEOOXOAMMYIO JUISI KPUTHIECKOTO aHaIHM3a MPOOJIEMHBIX CUTYyallnit

YK-1.3. Biageer HaBbIKaMH BBIPAOOTKH CTPATEruy AEHCTBUH 1O PELIEHUIO MPOOIEMHBIX CUTYaluii B podeccnoHaIbHOM

chepe



B pe3yabTare 0CBOCHUS TUCHHUILIHHBI 00yYAIOIIHICH 10JIKEH

3HaTh:

- TEOPETUYECKHE OCHOBBI IIOCTPOEHUSI MAaTEMATUUECKUX MOJIENIEN Pa3InYHbIX IIPOLIECCOB;

- IPUHLIUIIBI TEOPETUUECKOTO aHATIN3a U IKCIIEPUMEHTAIIbHON IPOBEPKE TEOPETUUECKUX TUIIOTE3;
- IONYLEHNUS U TPAHULIBl IPUMEHUMOCTH MOJIENIN, MAaTEMaTUYECKH OMMChIBATh HIKCIIEPUMEHTAIbHbIE
JTAaHHBIE U OIIPEJEIIATh UX PU3HMUECKYIO CYLIHOCTb;

- TEXHOJIOTHIO PELICHUS NPUKIIAJAHBIX 3a/1a4 Ha IEPCOHAIBHBIX KOMIIBIOTEPAX

QITOPUTM CHCTEMHOT'O aHaJIN3a MPOOIEMHBIX CUTYAIHi

Ymern:

- UACHTU(UIMPOBATH IPOLIECCH] U pa3pabdaThIiBaTh UX pabouyne MaTeMaTUYECKHE MOJIEIIN;

- MCII0JI30BATh METO/Ibl MATEMATHUYECKOI'0 MOJIEIMPOBAHUS MaTEPUAJIOB U TEXHOJIOTUYECKUX
IIPOLIECCOB;

- ZieNlaTh TEOPETUYECKHI aHAJIU3 U KaUeCTBEHHbIE BHIBO/IbI U3 KOJMYECTBEHHBIX JAHHBIX
9KCHEPUMEHTOB.

10JIb30BAThCS Pa3HBIMU IOUCKOBBIMU CHCTEMA IS

CO3aHUsI 0ObEKTUBHON MH(POPMALIMOHHON KapTHHBI,

KPUTUYECKH €€ OCMBICIIUTD JIJIsl peILIeHHs] TOCTAaBICHHOM 3ajaun

Baagern:

- HaBbIKaMU IPUMEHEHUS METOI0B BBIYUCIUTEIbHON MaTEMaTUKU U MATEMaTH4YE€CKON CTaTUCTUKH B
pelIeHNs NHKEHEPHBIX 3a7ay;

- HaBBIKAMU Pa3pabOTKH BHIYMCIUTENBHBIX aJlTOPUTMOB;

- HaBbIKaM pacyeTa TEXHOJOTMYECKHUX 33]1a4 Ha IEPCOHAIIBHOM KOMIIBIOTEPE;

- HaBbIKaMU T0JIb30BaHUs TaKeTaMU MPUKIIAAHBIX IPOTPAMM YHUBEPCAIBLHOTO U MTPOOIEMHO-
OpPUEHTUPOBAHHOTO Ha3HAYEHUSI.

IIPUEMBI

aHAJTUTHYECKON paboThl ¢ MH(OpMaIeil: BbIpaboTKa cTpaTeruu

4. CTpyKTYypa M coJep:KaHue TUCIHHIIMHBI
OO6mas TpyA0EMKOCTh IUCHIUTUIINHBI COCTABISET 6 3a4eTHHIX equHMIL, 216 Jacos.

Bunbl yue6Hoi paboThI (B yacax) OneHouHbIe
Cpe/CTBa IS
Ne Paznen Ceme- I TaGopa- P oseaeﬁms{
/I JUCLUTUINHBI CTp Jlekmus pakTHiecKue abopa KCP CPC TeRYIIeHn 1
3aHATHSA TOpHBIE TIPOMEXKY-
TOYHOMN
aTTecTaluu
1 2 3 4 5 6 7 8 9
MaremaTtudeckoe Jlaboparopuas
1, | MozenmpoBanHue. 8 2 4 4 8 17 pabora
CucTeMHBIH
aHaJIN3.
CraTtuctuaeckue
2. | MeToasl 8 3 6 4 8 17
ONTHUMU3AINU




Bubr yaeOHo# paboThI (B Hacax) OrneHoYHbIE
CpencTBa s
Ne Pazgen Ceme- n TaGopa- HpOBeHeilm
/T JUCLUIUINHBI CTp Jlexuus PARTITICCKHIC abopa KCP CPC TeKyIeH 1
3aHATHS TOpHBIE TIPOMEXKY-
TOYHOM
aTTecTaluK
1 2 3 4 5 6 7 8 9
MogaenupoBanue
3. | omHO(a3HBIX 8 4 10 8 17
IIOTOKOB.
MaremaTtuueckoe Komnokeuywm;
MOJIETTUPOBaHUE JlabopaTopHas
4. | KHHETHKH 8 5 6 6 8 17 pabota
XAMHUYECKUX
peakuui
MaremaTnueckoe JlabopaTopuas
5 | MozenmpoBanye 8 2 8 8 17 paborta;
TIPOIIECCOB DK3aMeH
TEeIUIoTepeIaun
Wroro mo 8 16 16 32 40 85 | dxsamen
ceMecTpy
5. Conep:kaHne JJeKIMOHHBIX 3aHATHH 10 TeMaM
Ne MupuxaTopsl
I /_n Paznen nucuuIminHb Yacel Tema eKIIMOHHOI0 3aHATUS TOCTHKECHUS
KOMITIETEHIINN
1 2 3 4 5
1. | MaremaTtndeckoe MOJICITHPOBaHHE. 2 MaremaTtnyeckoe OIlK-1.1
CHUCTEMHBIN aHAJIN3. MozenupoBaHue. CUCTEMHBII VK-1.1
aHanu3. [[pUHIATIEL TOCTPOCHUS
MaTeMaTHYECKUX MOJIENIEMN.
Knaccudukarms
MaTeMaTHYECKUX MOJIEIIEH.

2. | Cratuctuyeckue METOAbI OITUMU3ALUA 3 CTaTHCTHYECKHE METOIBI OIIK-1.1
ONTUMU3AIMHU. Y paBHEHUE YK-1.1
perpeccun YK-1.2

3. | MoaenupoBanue o1HO(ha3HBIX TTOTOKOB. 2 CrpykTypa noToKoB. THumnossie OIIK-1.1
MOJIENH CTPYKTYPBhI IOTOKOB YK-1.1

VK-1.2
4, 2 KoMOuHMpoBaHHBIE MOJIENH OIIK-1.1
VK-1.1
VK-1.2

5. | Maremarnyeckoe MOAEIHPOBAHUEC KHHETHKU 3 OcHoBHbIe ToHATHS XxuMudecko | OIIK-1.1
XUMHUYECKHUX PEaKIUii kuHetuk. [Ipsimas 3agaua VK-1.1
KHHETUKHA VK-1.2

6. 2 Wnentnduxanus nmapamerpos OIlK-1.1
MaTEMaTHYSCKOH MOJEIIH VK-1.1
KUHETHKH VK-1.2

7. | MaremaTtndeckoe MOACTHPOBAHUE MPOLIECCOB 2 MonenupoBaHue NPOLECCOB OIIK-1.1

TeIIonepeaaun TeIIonepeaaun YK-1.1
VK-1.2
BCEI'O 16
6. Coglepmaﬂne HpaKTH‘leCKHX/CeMHHapCKHX 3aAHATHHA
No HNupukaTopsl
. /IT Paznen QuCIUIINHEL Yacel Tema 3ansatus JIOCTHIKEHHUS
KOMIIETEHIIUN
1 2 3 4 6
1. | Maremarudeckoe mozaenupoBanue. CHCTECMHBIH 4 MaremaTnueckoe MOJEIMPOBAHNE OIIK-1.3
aHaIu3. VK-1.1
VK-1.2
VK-1.3
2. | Craructrueckrue METOAbI OIITUMHU3ALHU 6 CTaTUCTHYECKHE METOIBI OIIK-1.3




e MunukaTopsl
- /;I Pa3nen nucHuImuInHbI Yacer Tema 3angaTus JOCTHIKEHHUS
KOMITCTEHIINU
1 2 3 4 6
ONTUMHU3ALINH VK-1.1
VK-1.2
YK-1.3
3. | MaremaTrueckoe MOJETUPOBAHNE KHHETHKN 6 MonenupoBaHrue KHHETHKA OIIK-1.3
XUMHYECKIX PEaKITii XUMHYECKHIX PEaKITHiA VK-1.1
YK-1.2
YK-1.3
BCEI'O 16
7. Conepxxanue J1a00paATOPHBIX 3aHATHI
Mungukaro
pBI
Ne Pazpen nucuumninuHb Yacsl Tewma 3aHATHS JlocTIAEH
n/m us
KOMITETEHI]
uu
1 2 3 4 6
1. | Maremaruueckoe MonenupoBanue. CHCTEMHBIH 4 OcBoenue paboThl B cpeae Mathcad. OIIK-1.2
aHaus3. Br16op Buza 1 onpeneneHne napaMeTpoB YK-1.2
SMIUPHYECKON 3aBUCMOCTH. YK-1.3
2. | CratucTuyeckre METOAbI ONITUMU3AIINN 4 O0paboTKa pe3ysbTaTOB TOJIHOTO OIIK-1.2
Tpex(haKTOPHOTO IKCIICPUMECHTA YK-1.2
YK-1.3
3. | MonenupoBanue 0gHO(]a3HBIX TOTOKOB. 5 OmnpezeneHre OCHOBHBIX XapaKTEPUCTUK OIIK-1.2
npolrecca KOHBEKTUBHON Tuddy3un Ha YK-1.2
OCHOBAHUU PEIICHUS YK-1.3
OJTHOTIapaMeTpHIeCKOH An(dy3nOHHOH
MOJICTIH.
4, 5 HccnenoBanue TuapoIHHAMHAKH OIlIK-1.2
HacagoyHoro abcopbepa YK-1.2
YK-1.3
5. | MaTtemaTnueckoe MO/ICIMPOBAHNE KHHETHKH 6 MopennpoBaHue KHHETHKH FTOMOT€HHBIX OIIK-1.2
XUMUYECKHUX PEeaKUi XUMHUUYecKUX peakuuid. Ilocrpoenue YK-1.2
MaTeMaTUYECKON MOJIENIN U PELICHNE YK-1.3
YpaBHEHUU MOJEIHN
6. | MareMaTHYeCKOe MOJICITUPOBAHKE TIPOIIECCOB 8 MonenupoBaHue TEII00OMEHHOTO OIIK-1.2
TeIuIonepe1aun ammapara YK-1.2
YK-1.3
BCEI'O 32
8. CamocTrosiTesibHast paboTa
HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIEHYIO
W paBoTy Yacel ®opma CPC JOCTUKEHMUS
KOMITCTEHIINU
1 2 3 5 6
1. | MaTtemaTrueckoe MOJISTUPOBAHUE. 17 naboparopHas pabota OIIK-1.3
CucTeMHBIH aHATH3 YK-1.1
YK-1.2
YK-1.3
2. | CraTHCTHYECKHE METO/IBI ONITUMH3ALINN 17 naboparopHas pabota OIIK-1.3
YK-1.1
YK-1.2
YK-1.3
3. | MonenupoBanue o1HO(A3HBIX TTOTOKOB 17 naboparopHas paborta OIIK-1.3
VK-1.1
YK-1.2
YK-1.3
4. | MartemaTH4yecKkoe MOAEINPOBaHUE 17 KOJUIOKBHYM, JlabopaTtopHas pabota OIIK-1.3
KUHETUKH XUMUYECKHUX PEaKIIHii VK-1.1

YK-1.2




MunukaTopsl
Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO
Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITETEHIIMU
1 2 3 5 6
YK-1.3
5. | MaremaTHyeckoe MOJCTHPOBAHNE 17 nmabopaTopHas paboTa OIIK-1.3
MIPOIIECCOB TEILIOTEPEIauH YK-1.1
YK-1.2
YK-1.3
BCEI'O 85
8.1 KonTpoJb camocTosiTe1bHON PadoThl
MupukaTopel
Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO
i pabory Yacel ®opma KCP JIOCTHKEHUS
KOMITETEHIINU
1 2 3 5 6
1. | MaremaTu4eckoe MOJICIHPOBAHUE. 8 nabopaTopHas padboTa OIIK-1.3
CucreMHBIN aHaTH3 YK-1.1
YK-1.2
YK-1.3
2. | CtaTHCTHUYECKUE METO/IbI ONITUMH3AIIUN 8 nabopaTopHas padboTa OIIK-1.3
YK-1.1
YK-1.2
YK-1.3
3. | MogenmupoBanre oqHO(pa3HBIX IOTOKOB 8 nmabopaTopHas paboTa OIIK-1.3
YK-1.1
YK-1.2
YK-1.3
4. | MonenmupoBaHHe KHHETHKH XUMHUIECKUX 8 KOJJIOKBHYM, J1abopaTtopHas padoTa OIIK-1.3
peaximii YK-1.1
YK-1.2
YK-1.3
5. | MogaenupoBaHue MPOIECCOB 8 nabopaTopHas padoTa OIIK-1.3
Teronepeaauu YK-1.1
YK-1.2
YK-1.3
BCEI'O 40

9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMbI OLIEHKH 3HAHM I

[Ipy oneHke pe3yabTaTOB  JEATENBHOCTH  OOyYalrOIIMXCS B paMKaxX  JUCLUIUIMHBI
«MareMaTu4ecKoe MOJECIMPOBAHNE TEXHOJIOIMYECKUX MPOLIECCOBY UCIIOIb3YETCS PEUTUHIOBAsI CUCTEMA.
MakcumanbHO€ 1 MUHUMAJIBHOE KOJMYECTBO OAJIIOB MO Pa3IMYHBIM BHUJIaM yuyeOHOW paboThl OMUCAHO B
«[Tonoxennu o OATEHO-PEHTHUHTOBON CHCTEME OIICHKM 3HAHUU CTYIEHTOB M OOECHedeHHs KadecTBa
yaebnoro nporeccay ®I'6OY BO KHUTY.

PelitTunroBas oneHka GopMHUpyeTCss HA OCHOBAaHUHU TEKYILETO U MPOMEKYTOYHOTO KOHTPOIA. 3a
KOHTpOJ'II)HI)Ie TOYKHN CTYJIGHT MOXET l'IOJ'Iy‘II/ITI) MHUHHUMAJIBHOC 1 MAKCUMAJIBHOC KOJIMYCCTBO 6aJ'IJ'IOB (CM.
TabNuIy).

OueHOYHBIE CPeICTBA KoJ-Bo MuH.0a/1710B Makc.0a/1710B
8-ii cemecTp
Jlaboparopnas paboTa 6 12 24
KomnokBuym 1 24 36
DK3aMeH 1 24 40
HTtoro 60 100

10. OueHouyHbIe CpeacTBa IS TEKYLIEro KOHTPOJISI YCHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTalliy 110 HTOIaM OCBOCHHS 1M CIHMIIJIMHbI
OneHouHble CpeACcTBa Ul NMPOBEACHUS TEKYLIETO KOHTPOJI YCIEBAEMOCTH, MPOMEXYTOUHOM
aTTeCTallid M MTOTOBOW aTTECTAllMM pa3padaThIBalOTCA COTIACHO TMOJIOKEHUI0 0 POHJaX OLIEHOYHBIX
CPEACTB, pacCMaTPUBAIOTCS KAK COCTaBHas 4acTh paboueil mporpamMMbl U OQOPMIIIOTCS OTAEIbHBIM
JIOKYMEHTOM.



11. UudopmanuoHHO-MeTOANYECKOE O0ecTiedeHue TN CIIUTINHbI

11.1. OcHoBHasi 1MTEpPaTypa

[Tpu u3yyeHUN AUCUMILIMHBI «MaTeMaTHn4ecKkoe MOJEIMPOBAHUE TEXHOJOTHUYECKUX MPOILIECCOBY
B KauyeCTBE OCHOBHBIX HCTOYHUKOB WHGPOPMAIUU PEKOMEHAYETCS HCIONIb30BaTh  CIEAYIOIIYIO
JTUTEpaTypy:

OcHOBHbIE MICTOYHUKH MH(pOPMAIIHHT KosmnuecTBo 3K3eMILISIPOB
Ac.M. I'ymepos, H.M. Banees, A3.M. I'ymepos [u | 490 sx3. YHUL] ®T'BOY BO «KKHUTY»
ap.], MaremaTuueckoe MoJIeTMPOBaHIE XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB [ YueOHUK] yueo.
mocoOue IS CTy. By30B, 00y4. mo crer. 240802
"OCHOBHBIE ITPOLIECCHI XUM. IPOU30/CTB U XUM.
kuOepneruka'": M. : KonocC, 2008
A. M. I'ymepoB, Maremaruieckoe https://e.lanbook.com/book/168613
MOJICTTUPOBAHUE XMMHUKO-TEXHOJOTHUECKUX Pexxum noctyna: o nognucke KHUTY
mpoiieccoB [ neKTpoHHbIN pecypc] : CaHKT-
ITerepOypr : Jlans, 2021
A.P. Myxyraunos, 3.P. Baxunosa, M.P. 66 sx3. YHUL ®I'BOY BO «KHUTVY »
@aitzymnnaa, OCHOBBI MOJICTTUPOBAHUS U
ONTUMU3AINHA MATEPUAJIOB U MPOIECCOB B
Microsoft Excel [Yuebuuk] yue6. mocobue:
Kasans : U3n-s0 KHUTY, 2017
H. A. Camoiinos, I[Tpumeps! 1 3a1a4u 10 Kypcy https://e.lanbook.com/book/169384
"MaTtemaTHuecKoe MOJEINPOBAHUE XUMUKO- Pexxum nocrtyna: no noanucke KHUTY
TEXHOJIOTHYECKUX MPOUECCOB" [ DIEKTPOHHBII
pecypc] : Cankr-IlerepOypr : Jlanp, 2021

11.2. lonoiHuTeAbHAS JIUTEPATypa
B kauecTBe JONOJHUTENBbHBIX MCTOYHHKOB HMH(DOPMAIMM PEKOMEHJYeTCS HCHOJIb30BaTh
CJIEYIOIYIO JINTEPATypy:
JlonoJTHUTeIbHBIEC HCTOYHUKH HHPOPMALHMH Kosn4ecTBo 3K3eMILISAPOB
, MareMaTrnueckoe MOICIINPOBAaHUE 10 sx3. YHUL] ®T'BOY BO «KHUTVY »
THJIPOAMHAMHUYECKUX XapaKTEPUCTUK PeaKkTopa
[Meroanueckoe mocobue] meron. ykas.: Kazans :
HUzn-Bo KHUTY, 2016
, MaTeMaTtnieckoe MOJEIMPOBAHUE 10 sx3. YHUILL ®I'BOY BO «KHUTVY »
TEXHOJIOTHYECKHUX TpoleccoB B cpene Mathcad
[Metoanueckoe mocodue] MeTo . ykazaHus K
nabopaTtopHbIM padotam: Kazans : M3a-Bo KI'TY,
2006
A.B. AxcsanoBa, A.M. I'ymepos, J1.B. Enuzapos, 3 5k3. YHUIL ®T'BOY BO «KHUTY»
Excel 2000. MaremaTnueckoe MOJeTUpOBaHHE
XUMHKO-TEXHOJOTHYECKUX U SKOHOMHYECKHUX
nporeccos [[Ipodee] 1ab. mpaktukym: Kazans : ,
2001
, MaremaTrnueckoe u gusndeckoe mojenupoBanue | 10 sx3. YHULL ®I'BOY BO «KHUTY»
XUMHKO-TEXHOJornueckux npoueccos [[Ipoyee]
Pabouas nporpamma no Hampasi. 550900
Tenmosnepreruka, nis crer. 100800 Duepretuka
temtorexnojyornii: Kasans : KI'TY, 2003

11.3. DyeKTpOHHBIC HCTOYHUKH HH(pOPMaLH
[Ipn u3y4yeHNH MUCHUILTHHBI «MaTeMaTHYecKoe MOJCINPOBAHNE TEXHOJIOTHYECKHX IPOIECCOB)
npeaAyCMOTPCHO UCIIOJIb30BAHUC 3JICKTPOHHBIX UCTOYHUKOB I/IH(l)OpMaLII/II/IZ

1. Dnexrponnsnii katanor YHUIL] KHUTY: Pexxum goctyma: http://ruslan.kstu.ru/



. OBC «Jlanb»:Pexum nocryna: https://e.lanbook.com

. ObpasoBarenbhas miathopma «tOpaiit»: Pexxum mocryma: https://urait.ru/

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

. OBC YHuBepcuteTckas 6ubnmoreka onnaiH: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

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

. Hayunas snextponnas 6ubanoreka https://elibrary.ru/

03I WDn P W

YHUII
Coznacoeano

11.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI

ba3sl naHHBIX

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

zbMath : https://zbmath.org/

WudopmanroHHbIe CIIPaBOYHBIE CHCTEMBI
Crpasouno-nipaBoBas cucrema «I’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CmpaBouno-mipaBoBas cucrema «Koncynsrantllnrocy Jloctym cBoOoaHbI: wWww.consultant.ru

12. MaTepnaubﬂo-TeXaneCKoe odecrneuyeHue AUCHHUIIIIMHBI

JInneH3npoBaHHOE MIPOTpaMMHOE 0OecIieueHre U CBOOOIHO PAcIIpOCTpaHsIeMOe IPOrpaMMHOE
obecredeHne, B TOM YUCIIe OTEUECTBEHHOTO ITPOU3BOJICTBA, UCIIOIb3YeMOe B y4eOHOM Tpoliecce IpH
OCBOCHHH JMCIHUILTMHBI «MaTeMaTH4ecKoe MOICITMPOBAHUE TEXHOJIOTHUYECKUX MTPOIIECCOBY:

OducHeie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducusle u nenoseie nporpammbl: MS Office 2007 Russian;
OducHeie u aenossie nporpammsel: MS Office 2007 Professional Russian;
Oducusie u genopeie nporpammbr: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoxnot Notepad
SAunexc bpaysep
Kareropus 110 HanmeHnoBanue JInnieH3MOHHBIN AOTOBOP, COTNIAILIEHUE
Hayunoe [10 PTC Mathcad Education University Edition
Hayunoe ITO PTC Mathcad Education University Edition
Hayunoe [1O Mathematica Professional Version Educational
VYnpasnenyeckoe [10 1C: IIpeanpustue8. KommiekT 11 00yuyeHHs B BBICIINXU CPEIHUX YUEOHBIX
3aBEJICHUSX
Hayunoe ITO Gaussian GO9W Full Version
[10 nns xonnexkTuBHOM padoTel Microsoft Teams
Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA;
ANSYS LS-DYNA HPC-8)
Hayunoe [10: MATLAB Academic (B kommiekre ¢ Simulink Academic)

qu6HHe aYJII/ITOpI/II/I JJIA HpOBe}IeHI/ISI y‘-Ie6HBIX 33H$[TI/II71 OCHAIIICHBI HepCOHaJ'IBHI)IMI/I KOMHBIOTepaMI/I nu
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSI.

[TomerneHust 1151 CAaMOCTOSATEIBLHOM paOOThI OCHAIICHBI KOMITBIOTEPHOM TEXHUKOW C BOZMOYKHOCTBIO
MOAKIIIOUeHUs K ceTH « HTepHeT» 1 00eCTIeYeHbI TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHYIO CPEy
KHUTY.

13. OOpa3oBaTesibHbIE TEXHOJIOTUH



KonnyecTBo 4acoB 3aHATHI, MPOBOJUMBIX B MHTEPAKTHUBHBIX (hopMax B y4yeOHOM MpoIliecce Mo
IUCHUITIINHE «MaTeMaTHdecKoe MOJeTUPOBAHNE TEXHOJIOTHIECKUX MPOLIECCOBY COCTABISCT 34 .

B mpouecce ocBoeHuss AMCHUIUIMHBL «MaTeMaTnudeckoe MOJECIUPOBAHUE TEXHOJIOTUYECKUX
MPOIIECCOBY MCIIOIB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOIOTHH:
* paboTa B MaJbIX TPYMIAX;
* IMCKYyCCHS;
* U3y4eHHE U 3aKpeIieHHe HOBOTO MaTepraia Ha MHTEPAaKTUBHOMU JIEKINH (JIeKIusi-Oecena, JeKIus —
JHMCKYCCHSL, JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYallMH, JEKIUS C 3apaHee 3aIlaHuPOBAaHHBIMU
omurOKaMu, JEKIHs- TPecc-KOH(EPEHIU, MUHU-TICKIIHS);
* pa3paboTKa MpPoeKTa (METO/ IPOCKTOB);
* UCTIOJIH30BAHUE OOIIECTBEHHBIX PECYPCOB, COIIMATIBHBIC TPOSKTHI U IPYTHe BHEAYAUTOPHBIE METO/IbI
00y4eHUsI, HaIpuMep MPOCMOTP M 00CYKJIeHHE BHICO(PMIEMOB, SKCKYPCHH, IPUIJIAIICHUE CTICHHATNCTA,
CIIEKTAaKJIU, BHICTABKH;
* CHCTEMBbI JUCTAaHIIMOHHOTO O0yUCHHS.



