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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
TEXHOJIOTUSl OHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTEpPUAJIOB U M3/IENUNH» HA OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
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

Huciumimza «MaTteMaTH4ecKoe MOJEIMPOBAHUE TEXHOJIOTMYECKUX IIPOLIECCOB» OTHOCHUTCS 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 TUCHMIUIMHBI «MaTreMaTuueckoe MOJEIUPOBAHUE TEXHOJIOTMYECKUX
mpoiieccoBy odyuaromuiics no crneruanbHocTd 18.05.01 «XumMuyeckas 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
MpeIeCTBYIONIEH 1 HE0OX0AUMa JJIs YCIIEUTHOTO OCBOSHHUS MOCIEIYIOIINX AUCIUTLINH:

1. MadopmanmoHHbIe TEXHOIOTHH B HAYYHBIX HCCIIETIOBAHUAX
2. TexHONOrMYECKasi MOJATOTOBKA U IPOEKTUPOBAHUE IPOU3BOICTB

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

OIIK-1 CnocofeH ucnojib30BaTh MaTEMAaTHYECKHE, eCTECTBEHHOHAYYHbIE U HHKEHEPHbIE 3HAHUSI VISl pelleHust
3a1a4 NpoeccuoHAJIbHOM AeATeIbHOCTH

OIIK-1.1. 3naer ¢yHIaMEHTAIFHBIC 3aKOHBI M IOHSATH MATEMAaTHIECKUX, ECTECTBEHHOHAYYHBIX M HH)KCHEPHBIX 3HAHUH,
TEOPETHICCKHE U SKCIICPUMEHTAIBHBIC METOABI PEIICHHS TPO(ECCHOHATBHBIX 33724, OCHOBBI IPOCKTHPOBAHI
TEXHUYECKAX 00BEKTOB, 3aKOHOMEPHOCTH MIPOTCKAHHS XUMUYECKHX IIPEBPAIleHIA B MacIITabaxX MPOMBIIIICHHOTO
00opynoBaHUsS

OIIK-1.2. YMeeT NpuMEHSTh 3aKOHBI U MOHATHS MATEMATHYCCKHUX, €CTECTBCHHOHAYYHBIX U MHKCHEPHBIX 3HAHUH,
TEOPETUYCCKHE U DKCIICPUMEHTAIBHBIC METOBI PEIICHIS MTPO(ECCHOHATBHBIX 3a/1a4, 3AKOHOMEPHOCTH POTEKAHHUS
XUMHUYECKHUX MPEBPaIICHH, TUTAHUPOBATh U CTABUTHh HAYYHBIN SKCTIEPUMEHT, 00padaThIBaTh PE3ybTAaThl N3MEPEHUH,
MPUMEHSTh QyHIaMeHTaIbHbIe (U3MIECKUE 3aKOHBI [Tl PEIICHUST HH)KCHEPHBIX 3a1a4.

OIIK-1.3. Bnazneer HaBbIKaMH IPUMEHEHUSI 3aKOHOB U IOHATUN MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX U MH)KEHEPHBIX
3HAHW, METOIaMH HCCIICJIOBaHUS (PH3UKO-XHUMUYECKUAX CBOMCTB MaTEPHAIOB U H3ICIHI B COOTBETCTBUU CO CIICITU(PIKON
CHCIHATEHOCTH, HABBIKAMH Pa0OTHI C H3MEPHUTEIBHBIMH IPUOOPAMHU I MATEMAaTHYECKUMH METOJaMH 00pabOTKH
SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB, HABBIKAMU KOMITBIOTEPHOTO MOJIEIUPOBAHUS

YK-1 CnocofeH ocyliecTBIATH KPUTHUECKHUIT aHAJIN3 NMPOOJIeMHBIX CUTYaluii HA OCHOBE CHCTEMHOI0 MOAX0/1a,
BbIPa0aThIBATh CTPATErUIO el CTBUIA

VK-1.1. 3HaeT MeTopI aHAIHM3a POOJIEMHBIX CUTYaIMid HA OCHOBE CHCTEMHOTO MOAX0/1a

VYK-1.2. YMeeT HaXOOUTh U IPUMEHATHh HHPOPMALIHIO, HEOOXOAMMYIO JUISI KPUTHYECKOTO aHAJN3a MPOOJIEMHBIX CUTYaIui

YK-1.3. Biageer HaBbIKaMH BBIPA0OTKH CTpAaTEruy AEHCTBUH 10 PELICHHUIO POOJIEMHBIX CUTYali B IPO(EeCCHOHATIBHOM

chepe



B pe3yabTare 0CBOCHUS TUCHHUILIHHBI 00yYAIOIIHICH 10JIKEH

3HaTh:

- TEOPETUYECKHE OCHOBBI IIOCTPOEHUSI MAaTEMATUUECKUX MOJIENIEN Pa3InYHbIX IIPOLIECCOB;

- IPUHLIMIIBI TEOPETUUECKOTO aHATIN3a U SKCIIEPUMEHTAIbHON MPOBEPKE TEOPETUUECKUX TUIIOTES;
- IONYLEHNUS U TPAHULIBl IPUMEHUMOCTH MOJIENIN, MAaTEMaTUYECKH OMMChIBATh HIKCIIEPUMEHTAIbHbIE
JTAaHHBIE U OIIPEIEIIATh UX PU3MUECKYIO CYLHOCTb;

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

QJITOPUTM CUCTEMHOTI'O aHalln3a MPOOJIEMHBIX CUTYyalui

Ymern:

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

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

- JieNlaTh TEOPETUYECKHI aHAJIU3 U KaUeCTBEHHBIE BBIBOJIbI U3 KOJUYECTBEHHBIX JAHHBIX
9KCHEPUMEHTOB.

10JIb30BAThCS Pa3HBIMU IOUCKOBBIMU CHCTEMA IS

CO3aHUsI 0ObEKTUBHON MH(POPMALIMOHHON KapTHUHBI,

KPUTUYECKH €€ OCMBICIIUTD JIJIsl peILIeHHs] TOCTAaBICHHOM 3ajaun

Baagern:

- HaBbIKaMU IPUMEHEHUS] METOJI0B BBIYMCIUTENBHON MAaTEMATUKN U MaTEMaTHUYECKON CTATUCTUKHU B
pelIeHNs NHKEHEPHBIX 3a7ay;

- HaBBIKAMU Pa3pabOTKH BHIYMCIUTENBHBIX aJlTOPUTMOB;

- HaBbIKaM pacyeTa TEXHOJOTMYECKHUX 3a/1a4 Ha IEPCOHAIIBHOM KOMIIBIOTEPE;

- HaBbIKaMU T0JIb30BaHUs TaKeTaMU MPUKIIAAHBIX IPOTPAMM YHUBEPCAIBHOIO U IPOOJIEMHO-
OpPUEHTUPOBAHHOTO Ha3HAYEHUSI.

IIPUEMBI

aHAJTUTHYECKON paboThl ¢ MH(OpMaIeil: BbIpaboTKa cTpaTeruu

4. CTpyKTYypa  coJepKaHue TUCHUIINHBI
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 NPAKTHYECKNX/CEMMHAPCKUX 3aHATHI
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. | Maremaruueckoe MonenupoBanue. CHCTEMHBIH 4 OcBoenue paboThl B cpeae Mathcad. OIIK-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. | MonemupoBanue 0qHO(A3HBIX TIOTOKOB. 5 OmnpezneneHne OCHOBHBIX XapaKTEPUCTHK OIlK-1.1
mporiecca KOHBeKTUBHOU nuy3un 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. [Tocrpoenue 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
MHupukaTopsl
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 aHATH3 OIlK-1.2
OIlK-1.3
YK-1.1
YK-1.2
YK-1.3
2. | CraTucTiyeckrne METObl ONTUMU3ALMN 17 naboparopHas paboTa, IpaKTHUYEeCKUe OIlK-1.1
3aHATHS OIIK-1.2
OIIK-1.3
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

3. | MogenmupoBanre oqHO(pA3HBIX IOTOKOB

nmabopaTopHas paboTa

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

4. | MaTeMaTHUECKOE MOJICIIUPOBAHKE
KHHETHKH XUMAYCCKHUX PEaKIui

17

nabopaTopHas paboTa, MOJrOTOBKA K
KOJUIOKBHYMY, MIPAKTHYCCKHUE 3aHATHS

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

5. | MaTemarn4eckoe MO/ICITUPOBAHHE
MPOLIECCOB TEILIONEepeIaun

17

nmabopaTopHas paboTa

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

BCET'O

85

8.1 KonTpoJb camocTosiTe1bHON padoThl

Ne TeMbl, BRIHOCHMEBIC Ha CAMOCTOSITCIIBHYIO
n/m paboty

Yacel

®opma KCP

MNuaukaTopel
IOCTHKEHHUS
KOMIIETEHIINHU

1 2

3

5

6

1. | MaTtemaTHueckoe MOJICTUPOBaHUE.
CucTeMHBIN aHaINA3

8

naboparopHas pabota

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

2. | Crarucruueckue METOAbI OIITUMH3AIIUN

naboparopHas paboTa, IpaKTHIEeCKHE
3aHATUSA

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

3. | MonenupoBatue oHO(A3HBIX TTOTOKOB

naboparopHas pabota

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

4, MO}]CHHpOBaHHC KHHECTUKHU XUMHNYCCKUX
peakuui

naboparopHas paboTa, MOATOTOBKA K
KOJUIOKBHYMY, IPAKTHYCCKHUE 3aHATHS

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

5. | MogaenmupoBaHue IPOLIECCOB
TeIuIonepe1aun

naboparopHas paborta

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

BCETO

40

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKU 3HAHM I

IIpyu omeHke  pe3yabTaToB

JCATCIIBHOCTH

oOydJaromuxcsi B

pamKax

JTUCLUILIHHBI

«Marematuueckoe MOACIIMPOBAHUC TCXHOJOTUYCCKUX MPOLECCCOB) UCIIOJIB3YCTCA peﬁTHHFOBaﬁ cucTemMma.



MaxkcruManbHOE ¥ MUHHUMAIILHOE KOJIMYECTBO OATIIOB O pa3IMYHBIM BHIaM Y4eOHOW pabOTHI OMHCAHO B
«ITonoxxeHnn 0 OATTLHO-PEUTUHTOBON CHCTEME OIEHKH 3HAHHWKM CTYJIEHTOB M OOECIEYEHUs KadyecTBa
yaeOHoro nporeccay PI'bOY BO KHUTY.

PeiiTuaroBas omnenka (GopmMupyercs Ha OCHOBAaHWUHU TEKYIEro M MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIBbHBIC TOUYKH CTYACHT MOXKET MOJYYUTh MUHUMATbHOE U MAKCUMAIILHOE KOJIMYECTBO OAJIOB (CM.
Ta0IHILY).

OueHOYHBIE CPEICTBA KoJa-Bo MuH.0a/1110B Makc.0a/1510B
8-ii cemecTp
JlabopaTopHnas paboTa 6 12 24
OKk3aMeH 1 24 40
KosutokBuym 1 24 36
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEro KOHTPOJS YCIIeBAEMOCTH, INPOMeEKYTOYHOM
aTTecTal{Hu 110 HTOraM OCBOEHUSI M CHUIIMHBI
OneHouHbIE CpencTBa JUIsl MPOBEACHUSI TEKYIIEr0 KOHTPOJIS YCHEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallUd M UTOrOBOM aTTecTallMM pa3padaThIBAlOTCS COTJIACHO MOJIOKEHUI0 0 DOHJIaX OLIEHOYHBIX
CpEeZACTB, pacCMaTpPUBAIOTCS KAaK COCTaBHas 4acTh paboueil mporpamMMbl U OQOPMIISIOTCS OTIEIBHBIM
JOKYMEHTOM.

11. UndopmanuoHHO-MeTOANYECKOE O0ecTiedeHue TN CIUTINHbI

11.1. OcHoBHas JiuTepaTypa

[Tpu u3yuyeHUN AUCUMILTMHBI «MaTeMaTu4ecKkoe MOJECIMPOBAHUE TEXHOJOTHYECKUX MPOILIECCOBY
B KauyeCTBE OCHOBHBIX HCTOYHUKOB HWH(POPMAIIUU PEKOMEHAYETCS HCIIOJIB30BATh  CIICIYIONIYIO
JTUTEpaTypy:

OcHOBHbIE MICTOYHUKH MHPOPMALIUT KosmnuecTBo 3K3eMIIsIpoOB
Ac.M. I'ymepos, H.M. Banees, A3.M. I'ymepos [u | 490 3x3. YHUL] ®T'EOY BO «KHUTY»
np.], MaTemaTudeckoe MOIETUPOBAHNE XUMHKO-
TEXHOJIOTHYECKHX TpoIeccoB [ YueOHuK] yueO.
nocobue JyIs CTy/. By30B, 00y4. 1o crerl. 240802
"OCHOBHBIE ITPOLIECCHI XUM. IPOU30/ICTB U XUM.
kubepHeruka'": M. : KonocC, 2008
A. M. I'ymepoB, Maremaruieckoe https://e.lanbook.com/book/168613
MOJEIIMPOBAHNE XUMUKO-TEXHOJIOTUYECKUX Pexxum noctyna: no noanucke KHUTY
IpoueccoB [ DneKTpoHHbIHN pecypc] : CaHKT-
ITetepOypr : Jlans, 2021
A.P. Myxyraunos, 3.P. Baxunosa, M.P. 66 3x3. YHUILL ®I'BOY BO «KHUTVY »
@aitzymnnnaa, OCHOBBI MOJICTUPOBAHUS U
ONTUMU3AIMHA MATEPUAJIOB U MPOIECCOB B
Microsoft Excel [Yuebnuk] yue6. mocobue:
Kazans : U3n-s0 KHUTY, 2017
H. A. Camoiinos, [Ipumeps! u 3a1a4u 1o Kypcy https://e.lanbook.com/book/169384
"MareMaTndeckoe MOAEIUPOBAHUE XUMHUKO- Pexxum noctyna: mo nognucke KHUTY
TEXHOJIOTMUECKHUX MPOLecCOB" [DNEKTPOHHBIN
pecypc] : Cankt-IlerepOypr : Jlans, 2021
, Maremaruueckoe u pusznueckoe mogenuposanue | 10 sx3. YHUL] ®TBOY BO «KKHUTY »
XUMHUKO-TEXHOJIOTHUYECKHX TporieccoB [[Ipouee]
Pabouas nporpamma no Hampasi. 550900
Tenmosnepreruka, nis crer. 100800 Duepreruka
temtorexHojornii: Kasans : KI'TY, 2003

11.2. lononHuTE/IBHAS IUTEPATYPA
B kayecTBe [JOMONHUTENIBHBIX MCTOYHHUKOB HMHGPOpPMAIUM PEKOMEHAYETCS HCIOJIb30BaTh
CJIEIYIOLIYIO JIUTEPATYPY:
JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpManu KoJsmnyecTBOo 3K3eMILISIPOB
, MaTeMarnueckoe MOJAEIUPOBAHUE 10 sx3. YHUILL ®I'BOY BO «KHUTVY »




TUIPOIMHAMUYECKHIX XapaKTePUCTUK PEeaKkTopa
[Meroanueckoe mocodue] meron. ykas.: Kazans :
Hzn-Bo KHUTY, 2016

, MaTreMatnueckoe MOJAEIUPOBAHUE 10 sx3. YHUILL ®I'BOY BO «KHUTVY »
TEXHOJIOTHYECKHX MporeccoB B cpene Mathcad
[MeTonudeckoe mocoodne] MeTol. ykazaHHus K
naboparopubiM pabotam: Kazans : M3n-Bo KI'TY,
2006

A.B. AkcsHoBa, A.M. I'ymepos, /[.B. Enuzapos, 3 5k3. YHUILL ®I'BOY BO «kKHUTY»
Excel 2000. MaremaTnueckoe MOJETUPOBaHHE
XUMHUKO-TEXHOJOTHYECKUX ¥ SKOHOMHYECKHUX

mpoueccos [[Ipouee] nab. mpakTukym: Ka3zans : ,
2001

11.3. DyeKTpOHHBbIE HCTOYHUKHN UHGOPMALUH
[Ipy u3yyeHun aucuUIUIMHBL «MaTeMaTUYeCKOE MOJEIMPOBAHUE TEXHOJIOTHUYECKUX MPOLECCOBY
MPEeyCMOTPEHO UCTIOIb30BAHUE ITEKTPOHHBIX UCTOYHIUKOB HH(POPMAIIIH:

. Onextpounnslii karanor YHULL KHUTY: Pexxum poctyma: http://ruslan.kstu.ru/

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

. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum noctymna: https://urait.ru/

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

. OBC YHuBepcureTckas 6ubmnoteka onnaiii: Pexxum moctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

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

. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie Ha3bl JaHHBIX U MH(GOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

baswl naHHBIX
Scopus Jloctyn cBOOOIHBII: WWWw.Scopus.com
Web of Science Jloctyn cBoGoanbIif: apps.webofknowledge.com

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

12. MarepuajJibHO-TeXHHYECKOe oOecredeHue 1 CIUTIUHbI

JIutieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHHe U CBOOOIHO PacpoOCTPAHAEMOE TPOrPaAMMHOE
o0ecrieueHne, B TOM YHCIIE OTEYECTBEHHOT'O IIPOU3BOJICTBA, HCIOIB3YeMOE B Y4EOHOM IPOIIecce Mpu
OCBOCHHH JMCIHUILIMHBI «MaTeMaTHUeCKoe MOICITUPOBAHNE TEXHOIOTHUYECKUX MTPOIIECCOBY:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
OducHblie u nenossie mporpammbl: 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 HanmenoBanue JInnieH3MOHHBIN AOTOBOP, COTAILIEHUE
Hayunoe ITO PTC Mathcad Education University Edition



Hayunoe ITO PTC Mathcad Education University Edition

Hayunoe ITO Mathematica Professional Version Educational

VYnpasnendeckoe [10 1C: Ilpeanpustue8. KommuekT mis 00yuyeHHs B BBICIINXU CPEIHUX YUEOHBIX
3aBeNICHUSAX

Hayunoe 1O 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)

Hayunoe I[1O: MATLAB Academic (B komruiekre ¢ Simulink Academic)

VYyebHble ayAUTOPUU AJI IPOBEJACHUS YU€OHBIX 3aHSATUN OCHAIICHBI IEPCOHATLHBIMU KOMITBIOTEPAMH U
TEXHUYECKUMH CPEJCTBAMU O0YUCHHUSI.

[Tomenienust 1y1st CaMOCTOSATEIBLHOM paOOThl OCHAIICHBI KOMITBIOTEPHOM TEXHUKON C BOBMOXKHOCTBIO
MOAKIIOUEHUs K ceTn «HTepHEeT» 1 00ecIeueHbl JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHYIO CPEaY
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 ocBoeHUS AUCIUILIUHBI «MaTeMaTH4ecKoe MOJCIUPOBAHUE TEXHOJIOTUYCCKUX
MIPOIIECCOBY MCIIONIB3YIOTCS CIENYIOINE 00pa30BaTeIbHbIC TEXHOIOTHH:
* paboTa B MaJIbIX TPYIIIax;
* AUCKYCCHUA;
* U3YYCHUE U 3aKPEIUICHHE HOBOTO MaTepraia Ha MHTEPAaKTUBHOM JIGKIIUH (JIeKIusi-Oecena, JTCKIHs —
JMCKYCCHSL, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JISKIIHS C 3apaHee 3aruIaHuPOBAHHBIMH
OLIMOKaMH, JICKIUS- TPEeCC-KOH(EPEHIUS, MUHU-JICKITHS);
* pa3paboTKa MPOeKTa (METOJI IIPOEKTOB);
* UCIIOJIH30BAHUE OOIECTBEHHBIX PECYPCOB, COIIMATIBHBIC MPOSKTHI U IPYTHE BHEAYAUTOPHBIC METOIbI
oOy4eHus1, HapuMep MPOCMOTP U 00CYKICHHE BUACOPHIBMOB, SKCKYPCHH, PUTIIAIICHNUE CIICIIUATTUCTA,
CTEKTaKJIH, BHICTABKY;
® CUCTEMBI JUCTAHITUOHHOT'O O6y‘-ICHI/I$I.



