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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
HHEPrOHACHINIEHHbIX MAaTEpPUAJIOB U M3/IENUNH» HA OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

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

Pabouass mporpamma paccMoTpeHa W OJ0OpeHa Ha 3acenaHuu Kadeapsl «XUMHUYECKOM
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
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
SHEPrOHACHIIIEHHBIX MAaTEPHAJIOB U U3CIHUi» HA0Op 3HAHUN, YMEHHU, HABBIKOB U KOMITETECHIIUH.

Jns ycnemHoro ocBO€HUs IUCHUILIMHBI «MaTreMaTu4eckoe MOJEIMPOBAHUE TEXHOJOTMYECKHUX
rpoiieccoBy odyuaromuiics no cneruanbHocTu 18.05.01 «XuMuyeckast TEXHOJIOTHS SHEPTOHACHIIICHHBIX
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. MadopmanmoHHbIe TEXHOIOTHH B HAYYHBIX UCCIIEIOBAHUIX
2. TexHONOrMYECKasi MOJATOTOBKA U IPOEKTUPOBAHUE IPOU3BOICTB

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 Paznen Cewme- n TaGopa- HpOBeHeilm
/T JUCLUIUINHBI CTp Jlexuus PARTITICCKHIC abopa KCP CPC TeKyIeH 1
3aHATHUS TOpHBIE TIPOMEXKY-
TOYHOU
aTTecTaluu
1 2 3 4 5 6 7 8 9
MogaenupoBanue
3. | omHO(a3HBIX 8 4 10 8 17
ITOTOKOB.
MaremaTtuueckoe Komnokeuywm;
MOJIETTUPOBaHUE JlabopaTopHas
4. | KHHETHKH 8 5 6 6 8 17 pabota
XUMHYECKHX
peakuui
MaremaTnueckoe JlabopaTopuas
5 | MozenmpoBanye 8 2 8 8 17 paborta;
TIPOIIECCOB DK3aMeH
TEeIUIoTepeIaun
Wroro no 8 16 16 32 40 85 | draamen
ceMecTpy
5. Conep:kaHne JJeKIMOHHBIX 3aHATHH 10 TeMaM
Ne MupuxaTopsl
I /_n Paznen nucuuminHb Yacer TeMa NEKIIMOHHOTO 3aHATUS JOCTUXKECHUS
KOMIICTCHI[UU
1 2 3 4 5
1. | MaremaTtndeckoe MOJICITHPOBaHHE. 2 MaremaTtnyeckoe OIlK-1.1
CHUCTEMHBIN aHAJIN3. MozenupoBaHue. CUCTEMHBII VK-1.1
aHanu3. [[pUHIATIEL TOCTPOCHUS
MaTeMaTHYECKUX MOJIEICH.
Knaccudukarms
MaTEeMaTHYECKUX MOJICINEH.

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

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

4, 2 KoMOuHMpoBaHHBIE MOJIENH OIIK-1.1

VK-1.1

5. | MaremaTudeckoe MOJIeTUPOBAaHNE KHHETUKH 3 OcHoBHble IOHATHA XUMHudeckor | OITK-1.1

XUMHUUYECKUX peaKIuil kuHeTuku. [Ipsmas 3agaua VK-1.1
KHHETUKH

6. 2 WnenTndukanus napaMmeTpoB OIlK-1.1
MaTEMaTHYSCKOH MOJEIIH VK-1.1
KHHETUKH

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

Terulonepe1ayu Terlonepe1ayu VK-1.1
BCET'O 16
6. Conep:kaHue NPaAKTHYECKNX/CEMMHAPCKUX 3aHATHH
Ne MHpukaTopsl
. /;1 Paznen nucumuIinHbl Yacel Tema 3angaTus TOCTHKEHUS
KOMIICTCHITUN
1 2 3 4 6
1. | Maremarndeckoe moaenupoBanue. CHCTEMHBIH 4 MatemaTHuueckoe MOJEINPOBAHNE OIIK-1.1
aHaIIu3. OIIK-1.2
OIIK-1.3
VK-1.1
VYK-1.2
VK-1.3
2. | Craructrueckrue METOAbI OIITUMHU3ALHU 6 CTaTUCTHYECKHE METOIBI OIIK-1.1
ONTHUMH3ALMH OIIK-1.2




e MunukaTopsl
- /;I Pa3nen nucHuImuInHbI Yacer Tema 3angaTus JOCTHIKEHHUS
KOMITCTEHIINU
1 2 3 4 6
OIIK-1.3
VK-1.1
VK-1.2
YK-1.3
3. | MaremaTrueckoe MOJETUPOBAHNE KHHETHKN 6 MonenupoBaHrue KHHETHKA OIlK-1.1
XUMHUUYECKUX peaKIuil XUMUYECKHUX PEaKLHi OIIK-1.2
OIlK-1.3
YK-1.1
YK-1.2
YK-1.3
BCEI'O 16
7. Coaepxanue JJa00OPATOPHBIX 3aHATHI
Mungukaro
pHI
Ne Pa3nen nucumminHbl Yacel Tema 3anaTus AOCTHOKCH
n/m ust
KOMIIETEHII
uu
1 2 3 4 6
1. | Maremarudeckoe mozenupoBanue. CHCTEMHBIH 4 Ocroenue paboThl B cpeae Mathcad. OIlK-1.1
aHau3. Br16op Buza 1 onpeneneHne napaMeTpoB YK-1.2
SMIMUPHYECKON 3aBUCHMOCTH. YK-1.3
2. | CraTucTiyeckre METOAbI ONITUMU3AIINN 4 O0paboTKa pe3ysbTaTOB TOJIHOTO OIIK-1.1
TpexX(paKTOPHOTO IKCIICPUMEHTA YK-1.2
YK-1.3
3. | MoaemupoBanue 0qHO(A3HBIX IOTOKOB. 5 OmnpezneneHne OCHOBHBIX XapaKTEPUCTHK OIlK-1.1
mpoliecca KOHBEKTUBHON auQy3un Ha YK-1.2
OCHOBAHUU PEIICHU YK-1.3
OJTHOTIapaMeTpHIecKOi An(pdy3nOHHOH
MOJICJIH.
4, 5 UccnenoBanue ruipoAMHAMUKI OIIK-1.1
Hacajo049Horo abcopbepa YK-1.2
YK-1.3
5. | MaremaTHueckoe MOJETUPOBAHNE KHHETUKN 6 MonenpoBaHue KHHETUKU TOMOTE€HHBIX OIIK-1.1
XUMUYECKHUX PEaKUi XUMHUUYecKUX peakuuid. Ilocrpoenue YK-1.2
MaTeMaTUYECKON MOJIENIN U PELICHNE YK-1.3
YpaBHEHUM MOJEIHN
6. | MareMaTHueCKOE MOJICITUPOBAHKE TIPOIIECCOB 8 MonenupoBaHue TEII00OMEHHOTO OIIK-1.1
TeIuToTepeIaun ammapara YK-1.2
YK-1.3
BCEI'O 32
8. CamocTrosiTesibHasi paboTa
MHpukaTopsl
Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIbHYIO
Yacer ®dopma CPC JIOCTUKEHUS
/1 paboty
KOMITETEHIIMU
1 2 3 5 6
1. | MaTtemaTrueckoe MOJISITUPOBaHUE. 17 naboparopHas pabota OIlK-1.1
CucTeMHBIH aHATTN3 OIlK-1.3
YK-1.1
YK-1.2
YK-1.3
2. | CraTucTiyeckne METObl ONITUMU3ALNN 17 naboparopHas paboTa, IpaKTHUIEeCKUe OIlK-1.1
3aHATHS OIIK-1.3
VK-1.1
YK-1.2
YK-1.3
3. | MonenupoBanue oHO(A3HBIX TTOTOKOB 17 naboparopHas paborta OIlK-1.1

OIIK-1.3




MunukaTopsl
Yacer ®dopma CPC JIOCTIKEHUS
KOMTIETEHITNH

Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
/11 paboty

1 2 3 5 6

VK-1.1
VK-1.2
YK-1.3

4. | MaTtemaTHueckoe MOJICITNPOBAHIE 17 nmabopaTopHas paboTa, MOATOTOBKA K OIlK-1.1
KUHETHKU XUMHYECKHX PEeaKInii KOJUIOKBHYMY, IIPAKTHYCCKHE 3aHATH OIIK-1.3
YK-1.1
YK-1.2
YK-1.3
5. | Maremarnueckoe MO/ICIUPOBaHHE 17 naboparopHas paborta OIlK-1.1
MPOLIECCOB TEIJIONEpeaaYn OIIK-1.3
YK-1.1
YK-1.2
YK-1.3

BCEI'O 85

8.1 KoHTpoJb camocTosiTeIbHOM padoThI

MNupukaTopsl
Yacsl ®opma KCP JOCTHIKEHUS
KOMITCTEHIINU
1 2 3 5 6

1. | MaremaTtn4eckoe MOJCITHPOBAaHHUE. 8 nmabopaTopHas paboTa OIlK-1.1
CucTeMHBIN aHAIN3 OIIK-1.3
VK-1.1
YK-1.2
YK-1.3
2. | CraTucTiyeckrue METOIbl ONTUMU3AIMN 8 nmabopaTopHas paboTa, IpaKTHYEeCKHe OIIK-1.1
3aHATHSA OIlK-1.3
YK-1.1
YK-1.2
YK-1.3
3. | MonenupoBatnue oHO(A3HBIX TTOTOKOB 8 naboparopHas pabora OIlK-1.1
OIIK-1.3
VK-1.1
YK-1.2
YK-1.3
4. | MonenmupoBaHHe KHHETHKH XUMHUIECKUX 8 nmabopaTopHast paboTa, MOJrOTOBKA K OIlK-1.1
peakuui KOJUIOKBUYMY, IPAKTUUECKHUE 3aHITUS OIIK-1.3
VK-1.1
YK-1.2
YK-1.3
5. | MozaenupoBaHue POIECCOB 8 naboparopHas pabota OIlK-1.1
TeIuIonepeaun OIlK-1.3
YK-1.1
YK-1.2
YK-1.3

Ne TeMbl, BBIHOCHMBIE Ha CAMOCTOSTEIILHYIO
n/m paboty

BCETO 40

9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMBbI OLICHKH 3HAHU I

[Ipu  omeHke pe3yabTaTOB  JEATENBHOCTH  OOYYAalOIIMXCS B pPaMKaxX  JUCIUILIAHBI
«MaremaTr4ecKkoe MOJICTMPOBAHUE TEXHOJIOTHYECKUX MPOIIECCOBY» UCIOJIB3YETCSI PEUTHHTOBAsI CUCTEMA.
MaxkcuManbHOEe ¥ MUHHUMAIIbHOE KOJMUYECTBO OAJUIOB MO pa3IWYHBIM BHIaM Y4eOHOW pabOThl OMHCAHO B
«ITonoxxeHnn 0 OATTLHO-PEUTUHTOBON CHUCTEME OIEHKH 3HAHHWH CTYJIEHTOB M OOECIeYeHHUs KadyecTBa
yuebnoro nponeccay PI'bOY BO KHUTY.

PeiitunroBas ornenka (GopmMupyercs Ha OCHOBAaHHHU TEKYIIErOo M MPOMEKYTOYHOTO KOHTPOJS. 3a
KOHTPOJbHBIE TOUYKH CTYACHT MOXKET MOJTYYUTh MUHUMAIbHOE U MAKCUMAIIbHOE KOJIMYECTBO OAIIOB (CM.
Ta0IHILY).

OueHovHbIE CpeICTBA Kou-Bo MuH.0a/1710B Makc.0a/1710B

8-ii cemecTp




JlabopaTopHas pabora 6 12 24
Dk3ameH 1 24 40
Kommokeuym 1 24 36
Hroro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAeMOCTH, NPOMEKYTOYHOI

aTrreCcTanuu 1Mo uToraM OCBOCHUSA JUCHUIIJIMHBI

OHGHO‘IHBIG cpeacTtBa ajisdl IMPOBEACHHA TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH, HpOMC)ICYTO‘lHOﬁ
aTTeCTallMd U UTOTOBOM aTTECTalluHu p8,3pa6aTbIBaIOTC$I COrjIacHO IOJOXKEHHI0 0 DOHIAX OLICHOUYHBIX
CpeacCTB, paCcCMAaTpuBarOTCA KaK COCTaBHAasA YacCTb pa60qel71 nporpaMmbl A O(bOpMJ'IfHOTCH OTACIBbHBIM

JIOKYMEHTOM.

11. I/IH(l)OPMaIII/IOHHO-MeTOJII/I‘leCKOC o0ecrneyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JuTEpaTypa

HpI/I HU3YUCHUHN OUCHHUIIIIMHBL «MateMaTH4ecKoe MOACIIUPOBAHUC TCXHOJOTMYCCKUX ITPOLICCCOB»
B Kaydy€CTB€ OCHOBHBIX HCTOYHHUKOB I/IH(i)OpMaLII/II/I PEKOMCHAYCTCA HCIIOJIB30BaTh CICAYIOIIYIO

JUTEPATYPY:

OcHoOBHbIE HCTOYHMKH HH(OpMaun

KosaunyecTBOo 3K3eMILISIPOB

Ac.M. I'ymepos, H.M. Banees, A3.M. I'ymepos [u
np.], MaTemaTudyeckoe MOIETUPOBAHUE XUMHKO-
TEXHOJIOTHYECKHX IpoIeccoB [ YueOHuk]| y4eO.
mocoOue IS CTy/. BY30B, 00y4. 1o crerr. 240802
"OCHOBHBIE MTPOIECCHI XUM. ITPOU30/ICTB U XHUM.
kuOepHeruka'": M. : KonocC, 2008

490 sx3. YHULL ®I'BOY BO «KKHUTY»

A. M. I'ymepoB, MaremaTtnueckoe
MO/IETUPOBAHNE XUMUKO-TEXHOJIOTMYECKUX
MpoLecCcOB [ DNEeKTPOHHbIN pecypc] : CaHKT-
[letepOypr : Jlanp, 2021

https://e.lanbook.com/book/168613

Pexxum noctyna: no noanucke KHUTY

A.P. MyxyrauHos, 3.P. Baxunosa, M.P.
@aitzyminHa, OCHOBBI MOJIETMPOBAHUS U
ONTHMH3ALMKA MaTEPUAITIOB U MTPOLIECCOB B
Microsoft Excel [ Yuebnuk] yue6. mocobue:
Kazans : U3a-so KHUTY, 2017

66 sx3. YHUILL ®T'BOY BO «KKHUTY»

H. A. Camoiinos, [Ipumeps! u 3a1a4u 1o Kypcy
"MaTtemaTHuecKoe MOJENUPOBAHUE XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB" [ DIEKTPOHHBII
pecype] : Cankr-IletepOypr : Jlanp, 2021

https://e.lanbook.com/book/169384

Pexum nocryna: no noanucke KHUTY

11.2. lonotHuTE/IBLHAS IUTEPATYPA

B kauectBe JOITIOJIHUTECIIbHBIX HWCTOYHHKOB I/IH(i)OpMaHI/II/I PEKOMCHAYCTCA HCIIOJb30BaTh

CJIeIYIOLIYIO JIUTEPATYPY:

JlonoJIHUTEe/IbHBIE HCTOYHUKH HH(POPMALIMHU

KoumnuecTBo 3K3eMILISIPOB

, MaTemMaTHuecKkoe MOJICIIUPOBAHHE
THAPOJVMHAMHUYCCKUX XapPaKTCPUCTUK peaKTOopa
[MeTtonudeckoe mocodue] MeTos. ykas.: Kazaus :
W3-80 KHUTY, 2016

10 sx3. YHUL] ®I'6OY BO «KKHUTVY»

, MaTteMaTHuecKoe MOJeIMpPOBaHHE
TEXHOJIOTHYECKUX TpoIieccoB B cpeae Mathcad
[MeToanueckoe nocodue| MeToA. yka3aHus K
naboparopubiM pabotam: Kazans : M3a-Bo KI'TY,
2006

10 sx3. YHUL] ®I'6OY BO «KKHUTVY »

A.B. AkcsanoBa, A.M. I'ymepos, JI.B. Ennzapos,
Excel 2000. MaTemaTrnueckoe MOAETUPOBaHUE
XUMHUKO-TEXHOJIOTMYECKUX U 3KOHOMHYECKHUX

nporieccos [[Ipouee] mab. mpaktuxym: Kazans : ,
2001

3 sk3. YHUL] ®I'BOY BO «KHUTVY »




, Maremaruueckoe u pusznueckoe mogenuposanue | 10 sx3. YHUL] ®TBOY BO «KKHUTY »
XUMHKO-TEXHOJIOTHYECKUX mpolieccoB [[Ipouee]
Pabouas nporpamma o Hampasi. 550900
Tennosnepreruka, nis crer. 100800 Duepreruka
temorexnojoruii: Kasans : KI'TY, 2003

11.3. DyeKTpOHHBbIE HCTOYHUKH HHGOPMAUM
HpI/I HU3YUCHUN OUCHHUIIIMHBL «MareMaTudeckoe MOACIIUPOBAHUC TCXHOJOTMYCCKUX ITPOLICCCOB»
MIPEelyCMOTPEHO UCTOIb30BAHUE IJIEKTPOHHBIX UCTOYHIUKOB HH(POPMAIIIH:

. Onexrponnsiii katanor YHUL] KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

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

. O6pazoBarenpHas miatpopma «HOpaiit»: Pexxum gocryna: https://urait.ru/

. OBC «Znanium.comy: Pexxum gocryna: http://znanium.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum noctyma: 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. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3sl naHHBIX

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

zbMath : https://zbmath.org/

WHdopmanroHHbIe CIIPAaBOYHBIE CUCTEMBI
CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

JInneH3upoBaHHOE MPOTPAMMHOE 00ECTIeUeHUE i CBOOOTHO PaCIPOCTPAHIEMOE MTPOTrPAMMHOE
o0ecrniedyeHre, B TOM YHCIie€ OTEYECTBEHHOTO IIPOU3BOICTBA, UCIIOJIb3yeMOE B YUEOHOM Ipoliecce IpH
OCBOCHMH JTUCHMILIUHBI «MaTeMaTHuecKoe MOJAEIMPOBAHNE TEXHOIOTMUYECKUX ITPOLECCOBY:

Oducusie u nenoeie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Russian;
Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBatop 7 Zip
brnoxnot Notepad
SAnnexc bpaysep
Kareropus [10 HanmenoBanue JIntieH3MOHHBINA JOTOBOP, COTJIAIICHUE
Hayuanoe 1O PTC Mathcad Education University Edition
Hayunoe [10 PTC Mathcad Education University Edition
Hayunoe ITO Mathematica Professional Version Educational
VYmpasnendeckoe [10 1C: [Ipeanpustue8. Komrmiekt ny1s oOy4eHHs B BBICIIMXU CPEAHUX YICOHBIX
3aBEJICHUAX
Hayunoe ITO Gaussian GO9W Full Version
[1O nns komnexkTuBHOM 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)

Y4eOHble ayIUTOPUH I TPOBEACHUS YUEOHBIX 3aHITHI OCHAILIEHBI IEPCOHAIBHBIMU KOMITBIOTEPAMU U
TEXHUYECKUMHU CPEJICTBAMU O0yUCHHUSI.
[TomerieHus A1t CaMOCTOSTENbHOM pabOThl OCHAIIEHBI KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO

MOAKIIIOUEHUS K ceTH « HTepHeT» U 00eCIeUeHbI TOCTYIIOM B JICKTPOHHYIO HH(POPMAIIMOHHYIO CPEITy
KHUTY.

13. O6pa3oBarte/ibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpPMax B y4eOHOM Ipoliecce IO
muciuminHe «MaTemaTuueckoe MOESIMPOBAHUE TEXHOJIOTHUYECKHUX MPOIIECCOB» COCTaBIsieT 34 .

B mpouecce ocBoeHuss AuCHUIUIMHBL «MaTeMaTH4eckoe MOJECIMPOBAHUE TEXHOJIOTUYECKUX
MIPOLIECCOBY UCTOIB3YIOTCS ClIeyolIre 00pa3oBaTebHbIe TEXHOJIOTHH:
* paboTa B MaJIbIX TPYMIAX;
* TUCKYCCHS,
* U3y4eHHE U 3aKpeIieHHe HOBOTO MaTepraia Ha MHTEPAaKTUBHOMU JISKIIUH (JIeKIusi-Oecena, JeKIHs —
JUCKYCCHUS, JIEKIUS C pa300pOM KOHKPETHBIX CUTYaIUH, JIEKIUS C 3apaHee 3alaHuPOBaHHBIMU
olMOKaMu, JIEKLIUS- Ipecc-KOHPEPEHLINS, MUHU-JIEKIIN);
* pa3paboTKa MpoeKTa (METOI IPOCKTOB);
* UCTIOJIH30BAHUE OOIIECTBEHHBIX PECYPCOB, COIIMATBHBIC TPOSKTHI U IPYTHE BHEAYAUTOPHBIE METO/IbI
oOyueHus1, HampuMep MPOCMOTP U 00CYKIEHHE BUICO(PUIBMOB, IKCKYPCHUHU, TIPUTIIALIICHUE CIICIUATNCTA,
CTIEKTAaKJIM, BHICTABKH;
* CUCTEMbI JUCTAHIIMOHHOTO O0Y4YEeHHUS.



