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PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
obpaszoBarensHOro crangapra (mpukaz Ne 907 ot 07.08.2020) mo cnenmansHoct 18.05.01 Xumudeckas
TEXHOJIOTUSI YHEPrOHACHIIIEHHBIX MAaTEPUATIOB M M3ACIUN AJ CHEelHalIn3alud «ABTOMaTU3HPOBAHHOE
IIPOM3BOJICTBO XMMHUYECKUX MPEANPUITHN)» HA OCHOBAHUU YY€OHBIX IJIAaHOB HaOopa oOywarommxcs 2022
roja.

Pa3paboTunk nporpaMmsi:

AccucreHnr 9.A. Bacunbena
JoueHT C.A. IlonkparoBa
COI'1IACOBAHO

PabGouast mporpamma paccMoTpeHa M OJ0OpeHa Ha 3acelaHu Kadeapbl «XHUMHUYECKOU
KuOepHeTHKH», mpoTokoi ot 06.04.2022 r. Ne 10.
n.0. 3aBenytomiero kapeapor  Coznacoeano J1.B. TyHueB

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LensmMu oOCBOEHUS AUCHUIUIMHBL «MaTeMaTHYeCcKOe MOJIETUPOBAHUE TEXHOJIOTUYECKUX
MIPOIIECCOBY SIBJISTFOTCS:
a) hopmupoBaHNE KOMITETEHITUH K CAMOPa3BUTHIO, CAMOPEATU3AINH, UCTIOTB30BAHUIO TBOPUYECKOTO
MOTEHITMAa, UCTIOIbL3YS Pa3IUYHbIC HCTOYHUKH WH(OPMAITUHU C UCIIOJIb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX CUCTEM;
0) nmpuoOpeTeHrne HaBBIKOB INIAHUPOBATh, MATEMATHUYECKHU MOJICIIMPOBATh, TPOBOINTH, 00padaThIBaTh U
OIICHUBATh IKCIIEPUMEHT TEXHOJIOTMUECKHUX MPOIIECCOB;
B) CITOCOOHOCTH pa3pabaThiBaTh MATEMATHYECKHUE MOJICIIM HOBBIX CUCTEM U OCYIIECTBIIATh UX
AKCIEPUMEHTAIIbHYIO POBEPKY.

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl
Hucnunmuaa «MaTemMaTHYecKOe MOJCIUPOBAHUE TEXHOJIOTMYECKUX TPOIECCOB» OTHOCUTCS K
obs3arenpHOM yacTu OOIl u popmupyeT y 00ydarommxcs Mo Clenuanu3anid  «ABTOMAaTU3UPOBAHHOE
MIPOM3BOJICTBO XUMHUYECKHUX MPEINPUITHIN HA00p 3HAHUN, YMEHUH, HABBIKOB U KOMIIETCHIIUH.
st ycrenmHoro OCBOEHUs MUCHUILIUHBI «MaTeMaTuueckoe MOJSIHUPOBAHUE TEXHOJIOTUYECKUX
rporeccoBy obyvaromuiics o cneruanbHocT 18.05.01 «Xumudeckast TEXHOJIOTHS SHEPTOHACHIIIICHHBIX
MaTepUaIoB U U3CIININ JOJIKEH OCBOUTH MaTepUall MPEANISCTBYIOMUX AUCITUTUIINH:
1. Briciras MateMaTuka
2. NadopManimoHHbIE TEXHOJIOTUU
3. CucTteMsbl yripaBiaeHUs XUMHUKO-TEXHOJIOTHYECKUMH ITPOLIECCaMU
Huctunnuna «MaremMaTH4ecKkoe MOJEIMPOBAHUE TEXHOJIOTHYECKUX TPOIECCOBY»  SIBISICTCS
MPEIIECTBYIONIEH U HEOOX0AUMA I YCIIEITHOTO OCBOCHHUSI MTOCIEYIOIINUX TUCHUTUINH:
1. OcHOBBI IPOEKTUPOBAHUS 000PYIOBAHUS XUMUYECKOMN MPOMBIIIIEHHOCTH
2. [IpoekTHpoBaHUE ¥ TEXHOJIOTHYECKUE MTPOIICCCHI M3TOTOBJICHHS DJIEMEHTOB 000Dy I0BaHHUS

3. Komnerenuuu ody4yaromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-1 Cnoco0eH ucnoab30BaTh MaTeMATHYECKHE, €CTECTBEHHOHAYYHbIE U UHKEHEPHbIe 3HAHUS IS pellleHus
3a1a4 Mpo¢eccuoHAJIbHOM NeATeJIbHOCTH

OIIK-1.1. 3Haer ¢pyHIaMEHTAIBHBIC 3aKOHBI U IOHATHS MATEMaTHUECKUX, CCTECTBCHHOHAYYHBIX H WH)KCHEPHBIX 3HAHUH,
TEOPETHUYECKIE U SKCIIEPUMEHTAIBHBIC METOIBI pEIICHHs MPO(HEeCCHOHATBHBIX 3a]1ad, OCHOBBI IPOCKTHPOBAHUS
TEXHUYECKUX 00BEKTOB, 3aKOHOMEPHOCTH MPOTCKAHHUS XUMUIECKHX MTPEBPAICHIH B MacIITa0aX MPOMBIIUICHHOTO
obopymoBaHUs

OIIK-1.2. YMeeT NpUMEHATh 3aKOHBI M MMOHITHSI MATEMAaTHYECKIX, ECTECTBEHHOHAYYHBIX ¥ HHXEHEPHBIX 3HAHUH,
TEOPETUYECKUE B IKCTIEPUMEHTAIILHBIE METO/IbI PEIICHHUS TPO()ECCHOHANBHBIX 3aJa4, 3aKOHOMEPHOCTH POTEKAHUS
XUMHUYECKHUX MPEBpAIIeHNH, TUIAHUPOBATh U CTABUTh HAYYHBIN SKCTIEPUMEHT, 00pabdaThIBaTh Pe3yabTaThl U3MEPEHUH,
MIPUMEHTHh PyHIaMEHTaIbHbIe (PU3UUECKHUE 3aKOHBI JIJISl pENICHUS NHKEHEPHBIX 337124

OIIK-1.3. Bnaneer HaBbIKaMH IPUMEHEHUS 3aKOHOB U MOHSATUN MaTeMaTUYECKUX, ECTECTBEHHOHAYYHBIX M MHXKEHEPHBIX
3HaHUI1, METOIaMU HCCIIEOBaHUS (PH3HKO-XHMHUYECKHAX CBOICTB MaTePHAaJIOB U H3IEIHUH B COOTBETCTBUU CO CIICIIU(PUKON
CICIHATBHOCTH, HABBIKAMH PA0OTHI ¢ H3MEPUTEIBHBIME MIPUOOPAMH M MATEMATHICCKUMHU METOIaMH 00padOTKU
SKCIIEPUMEHTAIBHBIX Pe3yJIbTaTOB, HABBIKAMU KOMIIBIOTEPHOTO MOJEINPOBAHUS

YK-1 Cnioco6eH ocyuiecTBJISATh KPUTHYECKHIT aHAJIN3 MPOOJIeMHbIX CUTYallii HA OCHOBE CHCTEMHOI0 MOJAX0/a,
BbIPa0daThIBATh CTPATETHIO A€l CTBUIH

VYK-1.1. 3HaeT MeToAbI aHaIN3a MPOOIEMHBIX CUTYallnii HA OCHOBE CHCTEMHOTO ITOIX0/1a

YK-1.2. YMeeT HaXOAUTH U IPUMEHATH HHPOPMALINIO, HEOOXOANMYIO JUTSI KPpUTHIECKOTO aHAIN3a MPOOJIEMHBIX CUTYaIui

VK-1.3. Biageer HaBbIKaM1 BBIPAOOTKH CTPATErHH ACHCTBUI 1O PEIICHHIO IIPOOJIEMHBIX CUTYaIMH B TPOQeCcCHOHAIbHON

chepe

B pesyabTare 0ocBOCHHSI TUCHHUIINHBI 00y4aIOIIHIiCS J0IKEH



3HaTh:

- TCOPETUYCCKUE OCHOBBI ITIOCTPOCHUA MAaTEMATUUCCKUX MOI[GJ'IGI\/'I PA3IMYHBIX IIPOIECCOB;

- IPUHIMUIIBI TCOPCTUUCCKOT O aHAJIM3a U BKCHepHMeHTaHBHOﬁ IMPOBCPKC TCOPCTUUCCKUX T'MIIOTE3;

- JOIIYIICHHUA U T'paHULIbl IPUMCHHUMOCTU MOACIIU, MATEMATUYCCKHU OIMUCBIBATH SKCIICPUMCHTAJIbHBIC

JAaHHBIC U OIIPCACIIATh UX (1)I/ISI/I‘I€CKYIO CYHUIHOCTBD,

- TCXHOJIOTWMIO PECIICHMS IPUKIIaAJHbBIX 3aJa4 Ha IICPCOHAIBHBIX KOMIIBIOTEpax

QITOPUTM CHCTEMHOT'0 aHaJIM3a MPOOIEMHBIX CUTYAIH

YMmerTh:

- I/I,I[GHTI/I(bI/II_[I/I];)OBaTI) IIPpOoUECChl U pa3pa6aTBIBaTB nux pa6oq1/1e MaTeMaTHYCCKHUEC MOJCIIN,

- UCII0JIB30BAaTh METOJAbl MATEMATHUYCCKOI'0O MOJACIUPOBAHUA MAaTEPHUAJIOB U TEXHOJIOTHYCCKHUX

IMponecCoB;

- A€J1aTh TGOPCTI/ILIGCKI/Iﬁ aHaJIN3 U KAQYE€CTBCHHBIC BBIBO/JAbI 13 KOJIMYCCTBCHHBIX JaHHBIX

OKCIICPUMCHTOB.

IMOJIB30BATLCSA Pa3HbIMH ITIOMCKOBBIMU CUCTEMA AJIA

CO3/aHUs 00ObEKTUBHON MH(POPMAILIMOHHOMN KapTUHBI,

KPUTHYCCKHU €€ OCMBICIINTD JJI pCHICHUA IIOCTaBJICHHOM 3aga4un

Baagern:

- HaBbIKaMH IIPUMCHCHUA MCTOZOB BBIYHUCJIUTEILHOM MaTeMAaTUKH M MAaTEMATHYECKOM CTaTUCTUKU B

PCIICHNA MHXKCHCPHBIX 3a1a4;

- HaBbIKaMU pa3pa6OTKI/I BBIYUCIIUTCIIBHBIX AJITOPUTMOB;

- HaBbIKaM pacCye€Ta TEXHOJOTNUYCCKUX 3aaaY Ha IIEPCOHAJIBHOM KOMIIBIOTEPEC,

- HaBbIKAMU ITOJIb30BaHUS MMAKETAMU MIPUKIIAJHBIX IIPOTrpaMM YHUBEPCAJIILHOTO U HpO6J’I€MHO-

OPUECHTHUPOBAHHOI'O HA3HAYCHUS.

IIPUEMBI

aHAJTUTHYECKON paboThl ¢ MH(OpMaIeii: BbIpaboTKa cTpaTeruu

4. CTPYKTYpa H cojiep:KaHue TUCHUIIHHbI
OO6mmas TpyA0€MKOCTh TUCIMILUIMHBI COCTABIISIET 6 3a4€THBIX eIMHUIL, 216 JacoB.

Bugas! yaeOHOH paboTHI (B 9acax) OrneHOUHBIE
CpeacTBa s
Ne Paznen Ceme- n TaGopa- FIPOBCIEHHA
/I JUCLUTLIAHBI CTp Jlexuus paKtHiecKue abopa KCP CPC TeKyIIeH H
3aHATUS TOpPHBIE MIPOMEXY-
TOYHOHU
aTTecTalyu
1 2 3 4 5 6 7 8 9
MaremaTtnueckoe JlabopaTtopHas
1, | MoAemMpoBaHHue. 8 2 4 4 8 17 pabora
CHcTeMHBIH
aHaN3.
Craructuueckue
2. | Meronsl 8 3 6 4 8 17
ONTHUMU3AIHN




Buapl yueOHOI paboTh! (B yacax) OrneHouHble
CpencTBa 1Jist
No Paznen Ceme- N TaGopa- nposeaelums{
n/m JUCLUTUINHBI CTp Jlekus paKTHiecKue abopa KCP CPC TeKyIeH
3aHATUS TOpPHBIC MIPOMEKY-
TOYHOM
aTTeCTAlUH
1 2 3 4 5 6 7 8 9
MopaenupoBaHue
3. | ogHOMAa3HBIX 8 4 10 8 17
ITOTOKOB.
MaremaTtnueckoe Komnoksuym;
MOJICITUPOBAHHUE JlabopatopHas
4. | KUHCTHKH 8 5 6 6 8 17 pabota
XUMHUYECKHX
peakuui
MaremaTuueckoe JlaGopaTtopHas
5 | MoAemmposanme 8 2 8 8 17 paborta;
IIPOIIECCOB OKk3aMeH
TeIonepeaayn
Hroro no 8 16 16 32 40 85 | Ixsamen
ceMecTpy
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
Ne MNupukaTopel
- /_n Paznen nucuuminHb Yacel TeMa NEKIIMOHHOTO 3aHATUS JOCTUXKECHUS
KOMITETCHITHH
1 2 3 4 5
1. | MaTemaTHueckoe MOJEIUPOBAHKE. 2 MartemaTH4yeckoe OIIK-1.1
CucTeMHBIH aHAIH3. MoenupoBanue. CUCTeMHBIN YK-1.1
aHanu3. [IpuHiune! noctpoenuss | YK-1.2
MaTEMaTHYECKUX MOJICIEH.
Knaccugukarms
MaTeMaTHYEeCKUX MOJIEICH.

2. | CratucTyecKkre METOABI OIITUMHA3AINNA 3 CTaTUCTHYECKHUE METOIBI OIlK-1.1
ONTUMU3AINA. Y paBHCHUE OIlK-1.2
perpeccuu YK-1.1

VK-1.2

3. | MogenmpoBanne OgHO(pA3ZHBIX TOTOKOB. 2 CrpykTypa motokoB. Tumossie OIlK-1.1
MOJIENIH CTPYKTYPHI TIOTOKOB

4, 2 KomOuHMpOBaHHBIE MOICITH OIlK-1.1

5. | Maremarndeckoe MOAEIHPOBAHUEC KHHETHKU 3 OcHoBHBIe ToHATHS XuMudecko | OIIK-1.1

XUMHUUYECKUX peaKIuil kuHeTuku. [Ipsmas 3agaua VK-1.1
KHUHETUKH VK-1.2

6. 2 WnenTnduxanus napaMmeTpoB OIIK-1.1
MaTeMaTHYEeCKOH MOJIEIN VK-1.1
KUHETUKH VK-1.2

7. | MaremaTudeckoe MOJICJIMPOBAHHUE MPOIIECCOB 2 MoaenupoBaHue MPOIIECCOB OIlK-1.1

TeIIonepeaaun TeIIonepeaaun YK-1.1
YK-1.2
BCEI'O 16
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
No HNupukaTopsl
. /;l Paznen nucHumuIinHbl Yacel Tema 3angaTus TOCTHKEHUS
KOMITETEHITHH
1 2 3 4 6

1. | Maremarnueckoe mojenupoBanne. CUCTEMHBIN 4 Maremarrueckoe MOJIeTUpPOBaHUE OIIK-1.3

aHaJIu3.

2. | CratucTuyeckue METOABI ONITUMHU3ALAN 6 CTaTUCTHYECKUE METOIBI OIIK-1.2

OITUMU3ALUN OIIK-1.3
VK-1.1
VK-1.2
YK-1.3




No HNupukaTopsl
. /;[ Pasnen aucuurminHb Yacer Tema 3ansTHA JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 4 6
3. | Maremaruueckoe MOJICTUPOBAHUE KUHETHKU 6 MonenupoBaHue KHHETHKH OIIK-1.3
XUMHUYECKHUX pPeaKIHi XMMUYCCKHUX PCaKIHii
BCEI'O 16
7. Conepxxanue J1a00paATOPHBIX 3aHATHI
Mungukaro
pHI
Ne Paznen nucuuninuHel Yacsl Tema 3ansTus flOCTIDREH
n/m ust
KOMIIETEHII
uu
1 2 3 4 6
1. | Maremaruyeckoe MojenupoBanue. CUCTEMHBIN 4 OcBoenue paboThl B cpeae Mathcad. OIIK-1.2
aHaJIM3. Br160op Busia 1 onpezeneHne napaMeTpoB
SMIIUPUYECKOI 3aBUCUMOCTH.
2. | CraTucTHYECKHE METO/IbI ONITUMHU3ALNT 4 O0paboTKa pe3ysbTaTOB TOJIHOTO OIIK-1.2
TpeX()aKTOPHOTO IKCIIEPUMEHTA OIIK-1.3
3. | MogenmpoBanne 0gHO(pA3HBIX TOTOKOB. 5 OmnpezneneHne OCHOBHBIX XapaKTEPUCTHK OIIK-1.2
mporiecca KOHBeKTUBHOU nuy3un Ha
OCHOBAHUU PEIICHUS
OTHOTIApaMETPUIECKOH T PY3nOHHOMI
MOJICIIH.
4, 5 HccnenoBanue TuapoInHAMHAKH OIIK-1.2
HacaJ04IHoro abcopbepa
5. | MaremaTtndeckoe MOAETHPOBAHNEC KHHETHKU 6 MopenupoBaHre KHHETUKHA TOMOTCHHBIX OIlK-1.2
XUMUYECKHUX peaKLui xumuyeckux peakuuil. [locrpoenue
MaTeMaTHYeCKON MOJIENTH U peLleHUE
YpaBHEHUM MOJIEIH
6. | Maremarndyeckoe MOJEITHUPOBAHUE MPOIECCOB 8 MoaenupoBaHue TEIIII00OMEHHOTO OIIK-1.1
TEeIuIoNepe1aun amnmapara OIIK-1.2
BCEI'O 32
8. CamocrosiTesibHas paboTa
HNupukaTopsl
Ne Templ, BRIHOCHMEIE HA CAMOCTOSITEIBHYIO
i paboty Yacsl ®opma CPC JIOCTHXKEHUS
KOMIETSHITHA
1 2 3 5 6
1. | MaremaTn4eckoe MOJICITHPOBaHHE. 17 naboparopHas paboTa OIIK-1.2
CucTeMHBIN aHaIn3
2. | CrarucTHYeCKHe METOIBI ONITHMH3AIINN 17 naboparopHas paboTa OIIK-1.3
3. | MoaenupoBanue 01HO(ha3HbIX IOTOKOB 17 nabopatopHas paboTta OIIK-1.2
4. | MareMaTU4ecKoe MOICTUPOBaHUE 17 KOJUIOKBHYM, JJabopaTopHast paboTa OIIK-1.2
KWHETHKHM XMMUYECKHUX PCaKIMi
5. | MaremaTtndeckoe MOAETHPOBAHNE 17 naboparopHas pabota OIlK-1.3
MPOLIECCOB TeIIonepeayn
BCETI'O 85
8.1 KonTpoJb camocTosiTe1bHON padoThl
MuaukaTopsl
Ne Tembl, BRIHOCUMbIE€ Ha CAMOCTOSITEbHYIO
i pabory Yacer ®dopma KCP JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | MaremaTn4eckoe MOACITUPOBAHHE. 8 naboparopHas padoTa OIIK-1.2
CHCTeMHBIH aHAJIN3
2. | CrarucTHYECKHE METOIBI ONITHMH3AIINN 8 naboparopHas padbora OIIK-1.2
3. | MogenupoBanue ogHOGba3HBIX TOTOKOB 8 naboparopHas padbora OIIK-1.2
4. | MonenpoBaHHe KHHETHKA XUMHUECKHX 8 KOJUIOKBHYM, JJabopaTopHast paboTa OIIK-1.2

peakuui




HNupukatopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacel ®opma KCP JIOCTUKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
5. | MoaenupoBaHue npoIeccoB 8 JabopaTopHas paboTa OIlK-1.2
Teronepe1adn
BCEI'O 40

9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMbI OIleHKH 3HAHUI

[Tpu omieHKE Pe3yabTATOB ACSITEILHOCTH O0YUYAIONIUXCSI B paMKaX NUCIUIUIMHBI «MaTeMaTndeckoe
MOJICIIMPOBAHNE TEXHOJIOTHUECKHX MPOIIECCOBY» HMCIIOIB3YETCS PEHTHUHTOBAs cUCTeMa. MaKCUMalIbHOE U
MUHUMAJIBHOE KOJMYECTBO OAJIOB MO Pa3IUYHBIM BUIaM ydeOHOW paboTel omucaHo B «llonoxeHuu o
O0aJITLHO-PEUTHHTOBOM CHCTEME OLICHKH 3HAHUH CTYJCHTOB U 00ECIICYEHUS KauyeCcTBa YI4EOHOTO MpoIieccay
dI'BOY BO KHUTY.

PeiitunroBas omnenka (GopmMupyercs Ha OCHOBaAaHWUHM TEKYIIEro M IMPOMEKYTOYHOI'O KOHTPOJIS. 3a
KOHTPOJIbHBIE TOYKHU CTYACHT MOKET MOJYyYUTh MUHUMAIBHOE M MAaKCUMAJIBHOE KOJIMYECTBO OAILIOB (CM.
Tabnuny).

OueHoYHBIE CPeACTBA KoJa-Bo MuH.0a/1510B Makc.0a/1710B
8-ii cemecTp
JlabopaTopHas paboTa 6 12 24
KommokBuym 1 24 36
DK3aMeH 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa IS TeKYLIero KOHTPOJS YCINEeBA€MOCTH, INPOMeKYTOYHOI
aTTecTAlMH 110 HTOraM OCBOEHUS! JMCHUTIMHBI
OneHouHbIE cpencTBa ISl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallud M UTOTOBOW aTTecTallMM pa3padaThIBAlOTCS COTJIACHO MOJIOKEHHI0 0 DOHJIaX OLIEHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHas 4acTh paboyeil mporpaMMmbl U O(QOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UndopmannoHHO-MeTOAMYECKOE 00ecniedeHHe TUCIUTIINHBI

11.1. OcHoBHas JuTEpaTypa

[Ipu n3ydeHnn TUCUMILIMHBI «MaTeMaTuuecKkoe MOJAEIMPOBAHUE TEXHOIOIMUYECKUX MPOLECCOB) B
KaueCTBE OCHOBHBIX HCTOYHUKOB MH(POPMAIIMHM PEKOMEHTYETCs] HCII0JIb30BaTh CJIEIYIONIYIO JIUTEPATYPY:

OcHOBHBIE MCTOYHUKH MHPOPMALIUHT KoanuecTBo 3K3eMILISIPOB

Ac.M. I'ymepos, H.M. Banees, A3.M. I'ymepos [u | 490 sx3. YHUL] ®TBOY BO «KHUTVY »
ap.], MaTemaTuyeckoe MOIETMPOBAaHUE XUMHKO-
TEXHOJIOTHYECKUX MPOIeccoB [ YueOHuk] yueo.
mocobue IS CTyA. By30B, 00y4. mo creir. 240802
"OCHOBHBIE MTPOIECCH XUM. ITPOU30/ICTB U XHM.
kubepuetuka'": M. : KonocC, 2008
A. M. I'ymepoB, Marematuieckoe https://e.lanbook.com/book/168613
MOJEIMPOBAHNE XUMHUKO-TEXHOJIOTUYECKUX Pexxum noctyna: no noanucke KHUTY
MpoIieccoB [ DneKTpoHHbIN pecypc] : CaHKT-
[TerepOypr : Jlans, 2021
A.P. Myxyraunos, 3.P. Baxunosa, M.P. 66 sk3. YHUL ®I'bOY BO «KHUTVY»
@aiizymraa, OCHOBBI MOJICIMPOBAHUS U
ONTUMU3AIMHA MAaTEPHAJIOB M MPOIECCOB B
Microsoft Excel [Yuebnuk] y4e6. mocobue:
Kazans : U3n-s0 KHUTY, 2017
H. A. Camoiinos, [Ipumeps! 1 3a1a4un 1o Kypcy https://e.lanbook.com/book/169384
"MareMaTnudeckoe MOAEIUPOBAHUE XUMHUKO- Pexxum noctyna: mo nognucke KHUTY
TEXHOJIOTMUECKHUX MPOIecCOB" [DNEKTPOHHBIH
pecypce] : Canxr-Ilerepbypr : Jlans, 2021




11.2. JonoaHuTeIbHAS JIUTEPATYpPA
B kauecTBe [MOMOTHUTENBHBIX WMCTOYHHKOB WH(MOpPMALUKA PEKOMEHAYETCS HCIIONIbh30BaTh
CJIEYIOIIYIO JIUTEPATYpPy:
JlonoiHUTe/IbHBIE HCTOYHUKH HH(pOPMAIMHU KoinuecTBO IK3eMILISIPOB
, MaTteMatnueckoe MOJEIMPOBAHUE 10 sx3. YHUL] ®I'BOY BO «KHUTVY »
TUIPOIMHAMUYECKHX XapaKTePUCTUK peaKkTopa
[MeTtomudeckoe mocodue] meTos. ykas.: Kazans :
WUzn-Bo KHUTY, 2016
, MaTteMaTnieckoe MOJEIMPOBAHUE 10 sx3. YHULl ®I'BOY BO «KHUTVY »
TEXHOJIOTHYECKHX MpoleccoB B cpene Mathcad
[MeTonudeckoe mocoOue| MeTol. ykazaHus K
nabopatopHbM paboram: Kazans : M3a-Bo KI'TY,
2006
A.B. AkcsHoBa, A.M. I'ymepos, [.B. Enuzapos, 3 5k3. YHUILL ®I'BOY BO «kKHUTY»
Excel 2000. MaremaTuyeckoe MOACTHUPOBAHNE
XUMHKO-TEXHOJOTHYECKUX U 9KOHOMHYECKHUX
niporiecco [[Ipouee] 1ab. npaktuxkym: Kazans : ,
2001
, Matemarnueckoe u puzmdeckoe moaemupoBanne | 10 3x3. YHULL ®I'BOY BO «KHUTY»
XUMHKO-TEXHOJOrH4eckux nporeccos [[Ipoyee]
Pabouas nmporpamma o Hampasi. 550900
Tennosnepreruka, nis crer. 100800 Duepreruka
temtorexnoJioruii: Kazaus : KI'TY, 2003

11.3. DyileKTpOHHBIE HCTOYHUKH HH(OpManuu
[Ipn u3ydyeHNH OUCUUILTHHBI «MaTeMaTHYecKoe MOJEINPOBAHNUE TEXHOJIOTHYECKHX IPOLECCOBY
MIPEIYCMOTPEHO HCIIOIB30BAaHHE HIIEKTPOHHBIX UCTOYHUKOB HH(POPMAIIUH:

. Onextponnsblil katajgor YHUL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

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

. O6pazoBarenbHas mnatpopma «HOpaiit»: Pexxum gocryna: https://urait.ru/

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

. OBC YHuBepcuterckas Oubnmoreka onnaitt: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

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

. Hayunas snextponHas 6ubanoteka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3sl jaHHBIX

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

zbMath : https://zbmath.org/

NudopmanioHHble ClipaBOYHbIE CHCTEMBI
CrpaBouno-nipaBoBas cuctema «I’APAHT» Jloctyn cBoOoHBINH: www.garant.ru

CnpaBouno-nipaBoBas cuctema «KoncymsrantlImoc» Jloctyn cBoOoaHbIN: www.consultant.ru

12. MarepuajJbHO-TeXHHYECKOe 0O0ecredeHue TN CIUTIIUHbI



JluneH3upoBaHHOE MTPOTrPaMMHOE 0OeCIIeYeHNE i CBOOOIHO PacIpOCTpaHsIeMOe IPOrPaMMHOE
o0ecrieyeHre, B TOM YHCIIe OTEYECTBEHHOTO MTPOU3BOJICTBA, HUCIIOIB3yEMOE B yUeOHOM Ipoliecce Ipu
OCBOCHHH JHUCIUTUINHBI «MaTeMaTHIeCKOe MOJISITUPOBAHUE TEXHOJIOTUIECKUX MTPOIIECCOBY:

Oducnsie u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
OducHsie u aenossie mporpammer: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian,;
Oduchble u nenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBarop 7 Zip
brnoknot Notepad
Sunexc bpaysep
Kareropus 110 HanmenoBanue JInnieH3MOHHBIN AOTOBOP, COrIallIEHUE
Hayunoe I1O PTC Mathcad Education University Edition
Hayunoe ITO PTC Mathcad Education University Edition
Hayunoe ITO Mathematica Professional Version Educational
VYnpasnenueckoe [10 1C: Ilpeanpusitue8. KommiuekT 1yt 00yueHust B BBICIINXU CPEIHUX YIECOHBIX
3aBEJICHUSX
Hayunoe ITO Gaussian GO9W Full Version
ITO nns xomtekTUBHOM paboTel Microsoft Teams
Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe I10: MATLAB Academic (B kommiekte ¢ Simulink Academic)

Y4eOHbIe ayIUTOPUH TSI TPOBEICHUS YICOHBIX 3aHATUN OCHAIIECHBI TEPCOHATBHBIMU KOMITHIOTEPAMHU U
TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUSI.

[Tomernenust 1y1st CaMOCTOSATEIBLHON paOOThI OCHAIIICHBI KOMITBIOTEPHOM TEXHUKON C BOZMOYKHOCTBIO
nojaKIoueHus K ceTu «HTepHeT n 0o0ecnedeHbl 10CTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHYIO CPEay
KHUTY.

13. O6pa3oBaTejibHbIE TEXHOJIOTHH

KonnyecTBo 4acoB 3aHATHH, MPOBOAMMBIX B MHTEPAKTHBHBIX (pOpMax B ydeOHOM Mpoliecce Mo
mucnuIuiHe «MaTteMaTHIecKoe MOJISTMPOBAHIE TEXHOJIOTHIECKUX MPOIIECCOBY COCTABIISACT 34 4.

B mpomecce ocBoeHus AMCHUIIUHBI «MaTeMaTH4YeCKOe MOJAETHMPOBAHUE TEXHOJIOTHYECKUX
MIPOIIECCOBY MCIIONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTHH:
* paboTa B MaJIbIX IPyMIax;
* TUCKYCCHSI,
* U3y4eHUE U 3aKpeIryieHhe HOBOTO MaTepraia Ha MHTEPaKTUBHOM JIEKLIMU (JIeKIusi-0Oecena, JeKIus —
TMCKYCCHSI, JISKIIUS C pa300pOM KOHKPETHBIX CUTYAIIH, JISKIIUS C 3apaHee 3alUIaHuPOBAHHBIMH
olMOKaMu, JIEKIHs- TPecc-KOH(EPEeHIUs, MUHU-TIEKIIHS);
* pa3zpaboTKa npoekTa (METO/ MPOEKTOB);
* HCIOJIb30BaHNE OOIECTBEHHBIX PECYPCOB, COLIMATIBHBIC MPOEKTHI U APYrHe BHEAYAUTOPHBIE METOIbI
o0y4eHus1, HampuMep MPOCMOTP U 00CYKJIeHHE BUACO(PIIBMOB, SKCKYPCHH, PUTIIANICHNE CIICIIUATTUCTA,
CIEKTAaKJIU, BHICTABKH;
® CUCTEMBI JUCTAHIITMOHHOI'O O6y‘—IeHI/I${.



