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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
TEXHOJIOTHUS SDHEPIOHACBIIIEHHBIX MATEPUAJIOB U U3ACIUN /Ul ClIEHUANIN3aluK « XUMUYecKasi TEXHOJIOTUs
OpPraHUYECKUX COCIMHEHHUI a30Ta» HAa OCHOBAHWH YUeOHBIX TJIaHOB Habopa oOyuarommxcs 2022 roza.

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
obs3arenpHOo vactu OOIl uw dopMmupyeT y o00y4aromuxcs MO CHEIUAIM3alUA  «XUMHYECKas
TEXHOJIOTUSI OPraHMYECKUX COCAMHEHUI a30Tay HaOOp 3HAHUN, YMEHHI, HABBIKOB U KOMITETEHITHIA.

Jns ycnemHoro ocBO€HUs IUCHUILIMHBI «MaTreMaTu4eckoe MOJEIMPOBAHUE TEXHOJOTMYECKHUX
poreccoBy odydJarommiics mo crenuanbHocT 18.05.01 «XuMudeckast TEXHOJIOTHS SHEPTOHACHIIIICHHBIX
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. IlnanupoBaHue FKCIIEPUMEHTA B XUMHUH U TEXHOJIOTHH
2. [IpoextupoBanue u 000pyI0BaHUE MPEANPUATUN CHHTE3a SHEPTOHACHIIIIEHHBIX MAaTEPHUAJIOB

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

OIIK-1 Cnoco0eH HCNOaB30BaTh MaTeMATHYeCKHe, eCTECTBEHHOHAYYHbIe U HHKeHepPHbIe 3HAHMSA 1S pelleHus
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
TEXHUYECKUX 00BEKTOB, 3aKOHOMEPHOCTEH U MPOTEKAHNS XUMHICCKIX IPEBPAIICHUH B MacIITabax MpOMBIIIICHHOTO
00opynoBaHUsS

OIIK-1.2. YMeeT npuMeHSTh 3aKOHBI M MOHATHS MaTEMaTHYECKHUX, €CTECTBEHHOHAYYHBIX M HH)KEHEPHBIX 3HAHUH,
TEOPETUYECKHE U SKCIIEPUMEHTATIbHbBIE METOIBI peIIeHHs MPOo(hecCHOHATBHBIX 3a/1a4, 3aKOHOMEPHOCTH IPOTEKaHUS
XAMHWYECKHX MPEBPAIICHUH, TUIAHUPOBATh U CTABUTHh HAyYHBIH SKCIIEPUMEHT, 00pabaThIBaTh Pe3yIbTaThl H3MEPEHHUH,
MPUMEHSTH QyHIAMEHTAIbHBIE (PH3MUECKUE 3aKOHBI IS PEIIeHHs HHXEHEPHBIX 3a/1a4

OIIK-1.3. Biaseet HaBbIKaMu MPUMEHEHHS 32KOHOB U ITOHATHH MaTeMaTHYECKNX, €CTECTBEHHOHAYYHBIX M HH)KCHEPHBIX
3HaHMH, METOJJaMU HCCIIEIOBAHUS (PU3UKO-XUMHYECKNX CBOMCTB MaTepHasIOB U U3/IEINI B COOTBETCTBHHU CO CHIEUN(UKON
CIEIMAIbHOCTH, HABBIKAMU PabOTHI ¢ U3MEPHUTENILHBIMU IPHOOPaMU M MaTeMaTHYECKUMH METOJIaMH 00pabOTKH
SKCHEPUMEHTANBHBIX PE3yJIbTaTOB, HABBIKAMU KOMIIBIOTEPHOTO MOJEIUPOBAHMUS

YK-1 Cnoco6eH ocyliecTBIATh KPUTHYECKUH aHAIU3 MPO0/IeMHBIX CHTyalHii Ha OCHOBe CHCTEMHOI'0 MOAX0/1a,
BbIPa0aThIBATH CTPATEruIo JAeiicTBUIA

YK-1.1. 3HaeT MeTOBI aHAJH3a MPOOJIEMHBIX CUTyalllii 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. Conepxxanue J1a00paATOPHBIX 3aHATHI
Mungukaro
pHI
Ne Pa3nen nucumminHbl Yacel Tema 3anaTus AOCTHOKCH
n/m ust
KOMIIETEHII
uu
1 2 3 4 6
1. | Maremaruueckoe MonenupoBanue. CHCTEMHBIH 4 OcBoenue paboThl B cpeae Mathcad. OIIK-1.2
aHau3. Br16op Buza 1 onpeneneHne napaMeTpoB YK-1.2
9MIIUPUYECKON 3aBUCUMOCTH.
2. | CraTucTiyeckre METOAbI ONITUMU3AIINN 4 O0paboTKa pe3ysbTaTOB TOJIHOTO OIIK-1.2
TpexX(paKTOPHOTO IKCIICPUMEHTA YK-1.2
3. | MonemupoBanue 0JHO(A3HBIX TIOTOKOB. 5 OmnpezneneHne OCHOBHBIX XapaKTEPUCTHK OIIK-1.2
mporiecca KOHBEKTUBHON auQy3un Ha YK-1.2
OCHOBAHHU pEIICHUS
OJTHOTIapaMeTpHIeCKOi An(pdy3nOHHOH
MOJICTIH.
4, 5 HccnenoBanue TuapoIHHAMHAKH OIlIK-1.2
Hacajo049Horo abcopbepa YK-1.2
5. | MaremaTHueckoe MOJETUPOBAHNE KHHETHKN 6 MopenupoBaHue KHHETUKHA TOMOT'€HHBIX OIIK-1.2
XUMUYECKHUX PEeaKIUii XUMHUUYecKuX peakuuid. Ilocrpoenue YK-1.2
MaTeMaTHYeCKON MOJIENTH U pelleHUE
YpaBHEHUH MOJEIHN
6. | MareMaTHueCKOE MOJICITUPOBAHKE TIPOIIECCOB 8 MoaenupoBaHue TEIIII00OMEHHOTO OIIK-1.2
TeTUIonepe1aun arnmapara YK-1.2
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 OIlK-1.1
CucTeMHBIH aHATH3 OIlK-1.2
YK-1.1
YK-1.2
YK-1.3
2. | CraTucTiyeckre METO/Ibl ONTUMHU3AIINN 17 nmabopaTopHas paboTa, IPaKTHIECKHe OIIK-1.1
3aHATHUA OIIK-1.2
YK-1.1
YK-1.2
YK-1.3
3. | MonenupoBanue oHO(A3HBIX TTOTOKOB 17 naboparopHas paborta OIlK-1.1
OIIK-1.2
VK-1.1
YK-1.2

YK-1.3




Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
/11 paboty

Yacer

®dopma CPC

MunukaTopsl
OCTHOYKEHHUS
KOMITETEHIIUN

1 2

5

6

4. | MaTteMaTH4ecKOe MOZCINPOBAHUE
KUHETUKU XUMHUUYECKHUX PEaAKI[Hii

KOJJIOKBHYM, JTabopaTtopHas padoTa,
NPaKTUYECKUE 3aHATHS

OIIK-1.1
OIIK-1.2
VK-1.1
VK-1.2
VK-1.3

5. | MaremaTtuueckoe MOACIMPOBAHUEC
IIpOoHECCOB TCIJIONECpCaAa YN

17

naboparopHas paborta

OIlK-1.1
OIlK-1.2
YK-1.1
YK-1.2
VK-1.3

BCET'O

85

8.1 KonTpoJb camocTosiTe1bHON PadoThl

Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIBHYIO
n/n paboty

Yacel

®opma KCP

MunuxaTopsl
JOCTHIKEHHUS
KOMIICTCHIINH

1 2

3

5

6

1. | MaremaTtn4eckoe MOACITHPOBaHUE.
CHCTEeMHBIN aHAIN3

8

nmabopaTopHas paboTa

OIIK-1.1
OIIK-1.2
VK-1.1
YK-1.2
YK-1.3

2. | Crarucruueckue METOAbI OIITUMH3AIIUN

naboparopHas paboTa, IPaKTHIECKUE
3aHATHSA

OIIK-1.1
OIIK-1.2
YK-1.1
YK-1.2
YK-1.3

3. | MonenupoBanue oHO(A3HBIX TTOTOKOB

naboparopHas pabota

OIIK-1.1
OIlK-1.2
YK-1.1
YK-1.2
YK-1.3

4. | MonenmupoBaHHe KHHETHKH XUMUIECKUX
peakuui

KOJUIOKBHYM, JlabopaTopHas pabdora,
MPaKTHYECKNE 3aHATHS

OIlK-1.1
OIIK-1.2
VK-1.1
YK-1.2
YK-1.3

5. | MogenmupoBaHue IPOLIECCOB
TeryIonepeaayn

nmabopaTopHas paboTa

OIlK-1.1
OIlK-1.2
YK-1.1
YK-1.2
YK-1.3

BCET'O

40

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKH 3HAHM I

IIpyu omeHke pe3yabTaToB

JCATCIIBHOCTH

oOyJaromuxcsi B

paMKax

JAUCHUITIIIMHBI

«MaremaTtuueckoe MOZACIIMPOBAHUC TCXHOJOTUYCCKUX MPOLECCOBY UCIIOJIB3YCTCA peﬁTHHFOBaH cucTreMma.
MaxcuManbHOe 1 MUHUMAJIbHOE KOJIMYECTBO 0aIOB 110 pa3iIndHbIM BUJaM y‘IG6HOI>i pa6OTBI OITMCaHO B
«Ilomoxxenuu o 6aJ'IJ'IBHO-peI>iTPIHFOB0ﬁ CHCTEeME OIICHKU 3HaHHUU CTYACHTOB U oOecreueHrs KadecTBa

yaebnoro nporeccay ®I'bOY BO KHUTYVY.

Peiitunronas OIICHKa (pOpMI/IpyeTCH Ha OCHOBAHUH TCKYHICTO WU NPOMCKYTOUYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIC TOYKH CTYACHT MOXCET MOJYUYNTh MUHHUMAJIBHOC U MaKCUMAJIBHOC KOJIMYCCTBO 0aioB (CM.

TaduIy).
OueHovHbIE CpeIcTBA KoJu-Bo MuH.0a/1710B Makc.0a/110B
8-ii cemecTp
JlabopaTopHas pabora 6 12 24
Kommokeuym 1 24 36
Dk3ameH 1 24 40




| Hroro |

| 60 | 100

10. OuneHouyHble cpeacTBa ISl TEKYIIEro KOHTPOJISA YCHEeBAEMOCTH, NPOMEKYTOYHOMI

aTTeCTAllMM IO UTOIraM OCBOCHHUSA JHCHUIIINHBI

OHGHO‘IHBIG cpeacrtBa ajisdl IMPOBEACHHA TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH, HpOMe)KYTOQHOﬁ
aTTeCTallMd M HTOrOBOM aTTeCTaIluH pa3pa6aTHBaI0Tcs1 COrjacHO IOJoXKeHHI0 0 POoHmaX OIECHOYHBIX
CpeacCTB, paCcCMAaTpUBaAOTCA KaK COCTaBHAasA 4YacCTb pa60qel71 nporpaMmbl A O(bOpMJ'IﬂIOTCH OTACIBbHBIM

JIOKYMEHTOM.

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

11.1. OcHoBHas JuTEpaTypa

HpI/I HU3YUCHUHN OUCHHUIIIMHBL «MateMaTH4ecKoe MOACIIUPOBAHUC TCXHOJIOTMYCCKUX IPOLCCCOBY»
B Kaydy€CTB€ OCHOBHBIX HCTOYHHUKOB I/IH(i)OpMaLII/II/I PEKOMCHAYCTCA HCIIO0JIB30BaTh CICAYIOIIYIO

JUTEPATYPY:

OCHOBHbIE HCTOYHUKH HHPOPMAIIUU

KoJsmvecTBOo 3K3eMILISIPOB

Ac.M. I'ymepos, H.M. Banees, A3.M. ['ymepoB [u
np.], MaTemaTudyeckoe MOIETUPOBAHUE XUMHUKO-
TEXHOJIOTHYECKHX IpoIeccoB [ YueOHuk]| y4eO.
mocoOue IS CTy/. BY30B, 00y4. 1o crerr. 240802
"OCHOBHBIE TTPOIECCHI XUM. ITPOU30JICTB U XHUM.
kuOepHeruka'": M. : KonocC, 2008
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A. M. I'ymepoB, MaremaTtnueckoe
MO/IETUPOBAHNE XUMUKO-TEXHOJIOTMYECKUX
MpoLecCcOB [ DNEeKTPOHHbIN pecypc] : CaHKT-
[letepOypr : Jlanp, 2021

https://e.lanbook.com/book/168613
Pexxum nocryna: no noanucke KHUTY

A.P. Myxyraunos, 3.P. Baxunosa, M.P.
@aitzymuinHa, OCHOBBI MOJIETUPOBAHUS U
ONTUMHU3AIMH MAaTEPHUATIOB U MIPOLIECCOB B
Microsoft Excel [ Yuebnuk] yue6. mocobue:
Kazansb : U3n-s0 KHUTY, 2017

66 5x3. YHUILL ®T'BOY BO «KKHUTY»

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

https://e.lanbook.com/book/169384
Pexum nocryna: no noanucke KHUTY

11.2. lonotHuTE/IBLHAS IUTEPATYPA

B kauectBe JOIIOJIHUTCIIBbHBIX HWCTOYHUKOB I/IH(bOpMaIII/II/I PEKOMEHAYCTCA HCIIOJb30BaTh

CIIEAYIOIYIO JINTEPATYpY:

,IIOHO.]IHI/ITC.TIBHLIC HCTOYHUKH I/IH(l)OpMaIIHH

KosmmuecTBo 3K3eMILISIPOB

, MaTemaTrueckoe MOJIEIUPOBAHHE
THAPOJVMHAMHUYCCKUX XapPaKTCPUCTUK pe€aKTOopa
[MeTtonudeckoe mocodue] Metos. ykas.: Kazans :
W3-80 KHUTY, 2016

10 sk3. YHUILL ®TBOY BO «KKHUTY»

, MaremaTnueckoe MOJeIMpOBaHHE
TEXHOJIOTHYECKUX TpoIieccoB B cpeae Mathcad
[MeToanueckoe nocodue| MeToA. yka3aHus K
nabopatopubiM pabotam: Kazans : M3a-8o KI'TY,
2006

10 ax3. YHUL] ®I'EOY BO «KKHUTVY »

A.B. AkcsanoBa, A.M. I'ymepos, JI.B. Ennzapos,
Excel 2000. MaTtemaTtuueckoe MOAETUPOBaHNE
XUMHUKO-TEXHOJIOTHYECKUX U 3KOHOMHYECKHUX

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

3 sk3. YHUL] ®I'BOY BO «KHUTVY »

, MaremaTrueckoe U pU3NIECKOE MOJICIIMPOBAHHE
XUMHUKO-TEXHOJIOTUYecKHX TpoiieccoB [[Ipouee]
Pabouas mporpamma mo Hampasi. 550900
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Tennosnepreruka, s cnen. 100800 DnepreTrka
tertorexHoioruii: Kazans : KI'TY, 2003

11.3. DyieKTpOHHBIC HCTOYHUKH HH(pOPMaUH
[Ipn u3y4yeHNH TUCHUIUTMHBI «MaTeMaTHYecKoe MOJEINPOBAHNE TEXHOJIOTHUECKHX IPOLIECCOBY
IPEIYCMOTPEHO UCIIOIB30BAHHE HIIEKTPOHHBIX UCTOYHUKOB HH(POPMAIUH:

. Dnexrponnsnii karanor YHUL] KHUTY: Pexxum gocryma: http://ruslan.kstu.ru/

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

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

. OBC «Znanium.comy: Pesxxum noctyna: http://znanium.com/

. OBC YHuBepcuteTckas oubnmoreka onnait: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexum noctyna: http:// www.iprbookshop.ru/

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

. Hayunas snextponHas 6ubimnoreka https://elibrary.ru/
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11.4. IlpodeccuonanibHbie 0a3bl JAHHBIX U MH(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 cBoOoIHBIN: www.garant.ru
CrnpaBouHno-npaBoBas cucreMa «Koncynbrantllntoc» loctyn cBo6oaHBIN: www.consultant.ru

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

JIunieH3upOBaHHOE MPOTrPaMMHOE 00ecIieueHHe U CBOOOHO PacpoCTPaHAEMOE POrPaAMMHOE
o0ecrieueHre, B TOM YHCIIe OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOJIB3YeMOe B y4E€OHOM ITpoIiecce MpH
OCBOCHHH JHUCITUIUTHHBI «MaTeMaTHUeCKOe MOJICIIMPOBAHME TEXHOIOTHIECKUX MPOIECCOBY:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;
Oducueie 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 [10 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 BBICIINXU CPEIHUX YUEOHBIX
3aBEJICHUSX
Hayunoe ITO Gaussian GO9W Full Version
ITO nns kommekTUBHOM paboTsl Microsoft Teams
Hayunoe IT1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA;
ANSYS LS-DYNA HPC-8)
Hayunoe I10: MATLAB Academic (B kommuiekte ¢ Simulink Academic)



VYyeOHbIC ayAUTOPUH )11 IPOBEACHUS YU€OHBIX 3aHATUH OCHAIIICHBI TIEPCOHAIBHBIMUA KOMITHIOTEPAMH 1
TCXHUYCCKHUMHU CpeI[CTBaMI/I 06yqumI.
[TomerneHust 1y1si CaMOCTOSATEIBLHOM paOOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOW C BOZMOYKHOCTBIO

MOAKITIOUEHUS K ceTH « HTepHeT» 1 00eCTIeYeHbI TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHYIO 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 ocBoeHHS AMCHUILTUHBI «MaTeMaTH4YeCKOe MOJACIHPOBAHUE TEXHOJIOTUYCCKUX
MIPOIIECCOBY MCIIONIB3YIOTCS CIeNYIOIUe 00pa30BaTeIbHbIE TEXHOJIOTHH:
* paboTa B MaJIbIX TPYIIIaXx;
* TUCKYCCHSI,
* U3YYCHUE U 3aKPEIUICHHE HOBOTO MaTepraiia Ha MHTEPAaKTUBHOM JIGKIIUH (JIeKIusi-Oecena, JeKIHs —
JUCKYCCHSL, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JIEKIHS ¢ 3apaHee 3arIaHuPOBAHHBIMH
OIIMOKaMH, JICKIUS- TPEeCC-KOH(EPEHIUS, MUHU-JICKITHS);
* pa3paboTKa MPOeKTa (METO]I IIPOCKTOB);
* UCIIOJIb30BAHUE OOIECTBEHHBIX PECYPCOB, COIIMATIBHBIC MPOSKTHI U IPYTHE BHEAYAUTOPHBIC METOIbI
oOydeHus1, HalpuMep MPOCMOTP U 0OCYKICHHE BHICO(DUITBMOB, SKCKYPCHH, TTPHUTIIAMICHUE CIICIIHATHICTA,
CIIEKTAKIIH, BHICTABKH;
* CHCTEMBI JUCTAHIIHOHHOTO OOYYCHHS.



