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Paznen 1. OBIIASL XAPAKTEPUCTHKA MOAYJIS «IIpumenenne
MaTeMaTHYeCKOIro MOJAEJHPOBAHHSA K aHAJIN3Y XHMHKO-TEXHOJIOrHYECKHX
NpOIeccoB»

1.1. AuHOTaUHS coAep:KAHUSA MOIYJIA

Monyme  «IIpuMeHeHHe MaTeMaTHYECKOrO MOJENMPOBAHHMS K aHalIUu3y XHMHKO-
TEXHOJIOTHYECKHX  IPOLECCOB»  ABJIAETCS  KOMIIOHEHTOM  00pa3oBarelbHON  IpOrpaMMEI
«XHUMHYECKAS TEXHOJIOTHSI).

Monyne «IIpuMeHeHHEe MaTeMaTHYecKOro MOJIENHPOBAHHS K aHAIM3y XMMHKO-
TEXHOJIOTHYECKUX MPOIECCOB» COCTOMT M3 YETHIPEX AUCHUIUIAH — «CHCTEMBI YIpaBIeHHS XHMHKO-
TEXHOJIOTHYECKUMHE IporieccamMny, «OCHOBBI HayYHBIX HCCIEOBAHHI B TEXHOJIOTHH MPHPOIHBIX
SHEPrOHOCHTENeH», «MaremMaTHueckoe  MOJEIHMPOBAHHE  TEXHOJNOTHYECKHX  IPOLIECCOBY,
«IIpuMeHeHne TeXHONIOrHH HCKYCCTBEHHOIO HHTEIIEKTA B TEXHUYECKHX CHCTEMAX).

HMucnunmuaa «CHCTeMBl YIPABIEHUS XAMHKO-TEXHOJIOTHYECKMMHE TIPOLIECCAMMY HaIlelIeHa
Ha INpHOOpETEHHE CTYAEHTaMH HABBIKOB H YMEHHIl, CBS3aHHBIX C IPOEKTHPOBAHHMEM H
SKCIUTyaTallHed CHCTEM aBTOMATHYECKOrO YNpaBIeHHS, BBIOOPOM TEXHHYECKHX CPEICTB
aBTOMATH3allid H 3aKOHOB pETYJIMpPOBaHHUSA, CpPEIACTB AaBTOMATH3aIldH, HEOOXOIUMBIX IS
OCYLIECTBIIEHHS IPO(ECCHOHATBHOM eI TEIEHOCTH.

HMucuurumiaa  «OCHOBBI  HAYYHBIX — HCCIENOBAaHHHA B TEXHOJOTMH  IPHPOJHBIX
SHEPrOHOCHTENEH» (QOPMHPYET y 0OyYalomHUXCs CHOCOOHOCTH K IPOBEIEHHIO HAYYHBIX
UCCNICIOBAaHUM I pEINEeHHs 3a/ay, CBA3aHHBIX C pa3paboTKOH ¥ aHAIH30M BHEpPro-
pecypcocOeperalomuX XUMHKO-TEXHOJIOTHYECKHX TIPOIIECCOB; BBIBUIATh TMIIOTE3HI M MPEUIaraTh
IyTH WX TPOBEPKH, JEJaTh BHIBOABI HAa OCHOBE 3KCIEPHMEHTAIBHBIX MaHHEIX, COCTABIATH
TEOPETHYCCKHE MOJIENIH IIPOLIECCOB, IPOTEKAIONTIX B XUMHUYECKHUX TEXHOIOTHSIX.

Hucuumnna «MarteMaTHdeckoe MOJENHPOBAHHE TEXHOJIOTHYECKHX IPOLECCOBY HAlENeHa
Ha IIOATOTOBKY CIIOCOOHOCTEH K COCTABIEHHIO MaTEMaTHYEeCKMX MOIeNeH TEeXHOIOTHYeCKHX
TIIPOLIECCOB M MX peanu3aimy Ha OBM ¢ HCHONB30BaHMEM IAKETOB NPUKIAIHBIX MPOTPAMM;
HU3yYEHHE YHCIICHHBIX METOOB PEIICHUA NPHUKIAIHEIX 3a/1a4 XMMHYECKHX TEXHOJIOTHH.

Jucnummna «[IpuMeHeHHe TEXHOJIOTHI MCKYCCTBEHHOIO HHTEJUIEKTA B TEXHHYECKHX
cucreMax» GopMHpYeET y 00yJalolUXcsi HABBIKH IMOCTPOEHHS CHCTEM HMCKYCCTBEHHOTO MHTEIUIEKTA
H HX HCIOJB30BaHHS I aHaiu3a paboTbl XHMHKO-TEXHOJIOTHUECKHX CHCTEM; HallelleHa Ha
H3yYCHHE MaTeMaTHYeCKHX METOHOB IMOCTPOEHHS HCKYCCTBEHHOTO MHTEIUIEKTa; IpPHUMEHEHHS
METO/IOB MCKYCCTBEHHOTO HHTEJUIEKTA Il PEINEHMs 3aJad NPOTHO3HUPOBAHHS XapaKTePHUCTHK
TOTOBOH MPOIYKIIHH.

1.2. CtpykTypa n 00beM MoOLyJIst

O6bem .
MCIOEIIAH ®opma HTOroBoi
Ne MOJIYJISl H BCEro NPOMeKYTOYHOMH
ik Ilepedens TUCIUNUIHHA MOXY.JIst MoIy.Is B aTTecTaAllHH [0
RNCTHELE AHCIMIIMHAM MOIYJIfl H
M
e€JHHHIAX H JYacax X REJOM TG MOy
CucTeMBl yripaBlIeHUS XUAMHKO-
1. yip 3/108 3auer
TEXHOJIOTHYECKUMH IIPOIIeCCaMK
H
OcHOBEI HayT-iE-IBIX 47144 —
14 HCCIIEJOBAHUH B TEXHOJIOTHH
IIPUPOIHBIX SHEPrOHOCHUTENNEH
MaremaTiyeckoe
i ¥ 4/144 3ader, KypcoBast paboTa
MOJICTTHPOBaHHE




TEXHOJIOTHYECKHUX IPOIIECCOB
[IpuMenenne TeXHOIOTHit
P 6/216 3auer
4. | HCKYCCTBEHHOI'O MHTEJLIEKTa B
TEXHHYECKHX CHCTEMaX
17/612
HUTOI'O no moxymro: HE IPeyCMOTPEHO

1.3. ITocaienoBaTeIbHOCTH OCBOEHHS MOIYJISt B 06pa30BaTe/IbHOM nporpaMme

IIpepexBU3HTEI MOy IsI «Hayuno-yHnameHTansHbIE OCHOBBI
PO eCCHOHATBHOM NesATenbHOCTH), «CrenuanbHbe
paznensl Hay4HO-(yHIaMEHTaIBEHEIX OCHOB
npodecCHOHATBHOMH JeATETHHOCTHY

ITocTpeKBH3UTHI H KOPPEKBH3HTHI «Texnonoruueckue usmMepeHus», «[Ipakruxay

MOIYJIst

1.4.PacnpenejieHne KOMMeTeHIHIT 110 TUCIHILTHHAM MOJIY /I, IVIAHUPYeMbIe
pe3yJibTaThl 00y4eHHs (HHIHKATOPLI) 10 MOAY.JII0

Wsydyenne OMCIMIUIEH MOZYIS IpenycMarpuBaeT (OPMHPOBAHHE  KOMIIETEHIIMIA
IIOCPENCTBOM TIOCJIEI0BATEIFHOTO OCBOGHHSI PE3yNbTaToB OOYy4YEeHHs Ha OINpPE/eNICHHOM YPOBHE
CIIOXKHOCTH COJIepIKaHHS.

Pesynprarel 00ydeHHs 110 AUCIUILIMHE — 3TO KOHKPETHbIE 3HAHUS, YMEHHS, ONBIT ¥ APYTHE
pe3ynbTaThl (COAEpKaTeNbHBIE KOMIIOHEHTHI KOMIIETEHI[Hii), KOTOPHIX MJIaHHPYETCS NOCTHYH Ha
JTane H3y4YEeHHs IMCHMIUIMHBI MOIYIS M KOTOpBIE MO/DKHBI OyZyT IpOAEMOHCTPHPOBAHEBI
o0yyaromuMucs ¥ OIEHEHBI IIperofaBaTeNieM II0 HMHIMKaTOpaM/H3MEPSEMBIM KPUTEPHSM,
BKJIFOYEHHBIM B ()OPMYIHPOBKY Pe3yJILTATOB 00yUEHHUS.

Wunukarop — 3TO IpH3HAK / CHrHAJ/ MapKep, KOTOPhIA MMOKa3bIBAaET, HA KAKOM YpPOBHE
00y4JaroImuics N0JIKEeH OCBOMThH PE3yJIbTaThl 00YUEHHS U HX IPEeIbSIBICHHE JI0JKHO IOITBEPIMUTH
(axT 0CBOCHHS IIPEIMETHOTO COEPIKAHUS JAHHOM JUCIMILTHHEL

WHauKaTopel YYMTBIBAIOTCA IIPH BHIOOpE M COCTABICHHM 3aJaHUi  KOHTPOJILHO-
OLIEHOYHEBIX MEPOIIPUATHH (OLIEHOYHBIX CPEICTB) TEKYINEil U IMPOMEXYTOIHOM aTTECTAIIHH.

Ilepeuens
Kon 1 HauMeHnoBanue ILnanupyemMblie pe3yabTAThI 00y4eHHs
JHCIHILIHH
KOMIIETEeHIHH (MHIMKATOPBI)
MOIYJIst
1 2 3
CucreMsl TIK-3: CoocobeH | 3nanua:
yIIpaBICHUA HCIIONIB30BATH ® OCHOBHBIE IIOHATHS TEOPHH YIIpaBICHHUS
XHMHKO- MaTeMaTHICCKHE, TEXHOJIOTHYECKAMH IpOIiecCaMH;
H3HYECKHE H3HKO-
T —— ¢ > ¢ CTaTHYECKHE 51 JMHAMUYECKHE
AEMIICCRIC, AEMIEICCRNG XapaKTepHCTHKH OOLEeKTOB ¥  3BEHELEB
MH IIPOIECCAMH
METOABI U  pEIIeHHs yIIpaBIICHAS,
3a71a4 NPO(ECCHOHATBHOM | ¢ ocHORHBIE BHIBI CHCTEM ABTOMATHYECKOIO
AedlGHBHOCTE, & lakale PeryIupOBaHUS U 3aKOHEI yIIPABJIEHHUS,
OCYICCTBIATD e THIOOBBIE  CHCTEMBI  ABTOMATHYECKOTO
JECHCPHMEHTAIbHEIC yIIpaBIeHUs B XHUMHYECKOI
BCCIEOBARIA a TIPOMBIIIEHHOCTH;




HUCOEBITAHUA [I0 3aJaHHOH

Vmenua:

METOJHKE, IIPOBOJIUTE | o ompenensTh OCHOBHBIE CTaTHUYECKHE M
HAOIIONCHUS i U3MEPEHUS JMHAMHUYECKHE XapaKTEPUCTUKHA OOBEKTOB
¢ ydeToM TpeboBaHuUit YIIpaBIICHHS;
TEXHUKH  OE30IaCHOCTH, | [fyemp onwim/enadems:
obpabaTrIBaTh U
P ® CIIOJIb30BAHHS METO/Jd MaTeMaTH4YeCKOI'O
HHTEPIPETHPOBATh
PUpeTHp MOJIETIHPOBAHUS Ul YIPaBJIEHHS XUMHKO-
3KCHepHMCHTaJ'II)HI:Ie
TEXHOJOTHYECKHMH TIPOIIECCAMH.
JaHHEIE.
ITK-6: Cnocoben | 3uanus:
00ecreunBaTh NPOBCICHAE | o THOBBIE  CHCTEMBl  ABTOMATHYECKOTO
TCXHOJIOTHICCKOTO YIpaBIE€HUS B CHCTEMax BOJIOCHAOKEHHS,
nmponecca B COOTBETCTBHH BOJIOOTBEICHHS, TEIUIOCHAOKEHHS.
c PETNaMeHTOM, | Viyenus:
UCIIONB3YSL  TEXHHYECKHE
Y ® [OCTPOMTH  MaTeMaTH4YEeCKHE  MOJEIH
cpeicTBa JJIS  KOHTPOJIS . 5
qJacTeHu CHCTEMBI B
HApAMETPOB oJocHa0KeHus,
OO REERETS BOJIOOTBE/ICHHUS, TeIUIOCHAOKEHHS,

[porecca, CBOMCTB CHIPbs
H TOTOBOH NPOAYKIHH, H
OCYILECTBIISI H3MEHEHHE
[1apaMeTpoB
TEXHOJIOTHYECKOI0
mporecca Ipu U3MEHEHUH
CBOMCTB CBIPbSI.

Hmems onvim/gnadems:

e JCIOJBE30BaHHA MaTeMaTHYECKHX Mojelei
yacTel BOJIOCHAOKEHHS,
BOJIOOTBEICHHS, TEIIOCHAOKEHHSI.

CHCTEM

[TIK-9: CnocobeH u3ydarsb,
aHATM3HPOBATh,
UCIIOJIB30BaTh MEXaHH3MBI

XUMHYECKHX peaKui,
IIPOUCXOISAIINX B
TEXHOJIOTHYECKHUX

npoleccax U
OKpYKaroIleM MHUpe,

OCHOBBIBasCh Ha 3HaHHAX

Suanus:

e THIIOBEIE  CHCTEMEI ABTOMATHYECKOTO
yIpaBieHUs -B XHMHYECKOH
IPOMBIILIEHHOCTH;

Ymenua:

® [IOCTPOMTH  MAaTEMaTHYECKYK)  MOJENb

XAMHYECKOU peaKIvy;
Hyemwb onvim/enaoems:

O CTPOEHHH BEINECTBa, | ® MCIONb30BAHMSA MATEMAaTHYECKOH MOIENH
[IPUPOJIE XHMHYECKOH XMMHYECKOM  peaknMH A1 YIpaBICHHUA
CBA3M M CBOMCTBax XHUMHKO-TEXHOJIOTHIECKIMH IIPOIECCaMH.
Pa3IHYHBIX KJIacCOB
XAMHYECKHX  3JIEMEHTOB,
COCIMHEHHH, BEIIECTB H
MaTepHAIOB.
Ocnorrl Hayunsx | ITK-3: CnocobeH | 3uanus:
MCCIIEIOBAHUI B | HCIIOJIB30BATh e METOABl  TIOCTPOEHHS  SMIHPHYECKHX
TEXHOJIOTHU MaTeMaTH4YeCKHe, (cTaTHCTHYECKHX) M (PU3HKO-XHMHUUECKHX
IIPUPOJHBIX (buzngeckue, ¢du3zuko- (TEOPETHYECKHX) MoOJIeNeH XHUMHKO-
OHEPrOHOCHTECIIEH | XHMHYECKHE, XHMHYCCKHE TEXHOJIOTHYECKHX IIPOIIECCOB;

METOOEI AJIs1 PEmICHHA
3amad npodeccHoOHATBEHOM
JeSATENBHOCTH.

e METOBI HACHTH(PHKAIIHH MaTEMaTHIECKAX
OITHCAHWI TEXHOJIOTHYECKUX IIPOIIECCOB HA
OCHOBE 3KCIIEPUMEHTAIBHEIX JaHHBIX;

Ymenua:




® TIPHUMEHATH METO/ABI BEIYUCIITUTEIBHOM
MaTeMaTUKH U MaTeMaTU4eCcKOoH
CTATHCTHKH JIJIs PELIEHUS KOHKPETHBIX
3a7a4 MOJIEIMPOBAHHUS, HICHTU(DUKAIIMH U
OIITHMHM3AIHH IIPOLIECCOB XUMHYECKOHN
TEXHOJIOTHH;

Hmemw onvim/enadems:

® METOJaMH MaTeMaTH4YeCKOM CTAaTHCTHKH
IS o0paboTku pe3yJIbTaToB
9KCIEPHMEHTOB.

e Hcnonp3oBaHHs ~ METOZOB  peINECHHA

Hay4YHBIX U HHXXCHEPHEIX 3a1a4.

IIK-9: CnocobeHn u3y4ars,
aHaJIU3HpPOBAaTh,
HCII0JIb30BaTh MEXaHU3MBI

XHMHYECKUX peaKIuid,
IIPOUCXOIAIIHNX B
TEXHOJIOTHYECKHX

rporeccax U
OKpy KaroleM MHpe,

OCHOBBIBaACh Ha 3HAHHAX

3nanua:

e crocoObl ONpeleneHHs MeXaHH3Ma |
[1apaMeTpOB  KMHETHYECKUX ypaBHEHUH
XUMHYECKHUX peaKIlHii.

Ymenua:

® croco0eH OIpeleInTh MEXaHH3M U
11apaMeTpbl KHHETUYECKOTO YpaBHEHHS
XHUMHYECKOH PEaKITHH.

Hmemo onvim/enadems:

O CTpOEHHM BELIECTRa,
IIPHpOJIE XHMHYECKOH | ® pacueTa napaMeTpoB KHHETHYECKOIO
CBA3H H CBOlicTBax ypaBHEHHS] XUMHYECKOM peaKiuu.
Pa3IUYHBIX KJIaCCOB
XHMHYECKHX DJIEMEHTOB,
COeQHHEHHI, BEIECTB H
MaTepHaJoB.
MatemaTtuueckoe | ITK-3: Cnocoben | Ymenusa:
MOJCIHPOBAHKME | HCTIOJNB30BATh ® IIPUMEHATH  METOJABl  BBIYHCIUTEIBHON
TEXHOJIOTHYECKUX | MaTeMaTHYECKHE, MaTeMATHKH JUIS pPElleHHs KOHKPETHBIX
MIPOIIECCOB busnyeckue, dusuKo- 337144 MOJIC/IUPOBAHHS;
XUMHYECKHE, XHMHYECKHE | Iyemsb onbim/enadems:
METOIBl [N  peleHus
. | ® peleHus KOHKPETHBIX 3a1ay
3amad npodeccuoHaIBHOR MOZIETHPOBAHHS
JIeaTEeIHOCTH, a TaKke '
e pacyeTa MaTepHAITBHOIO M  TEIUIOBOIO
OCYLIECTBIISTh
Hananca mporiecca KOKCOBaHHS.
SKCIIEPHUMEHTAILHBIE
HMCCIIEJOBAHMSA "
HCIIBITAHHS 10 3aJaHHOH
METOJIHKE, IIPOBOJIUTE

HaOIIIONEHUS ¥ U3MEpEHHUs]
¢ yderoM TpeboBaHUH
TEXHHKH  0€30MacHOCTH,
obpabaThIBaTh H
HHTEPIPETHPOBATh
OKCIIepHMEHTANILHEIE
JTaHHEIE;




[IK-9: Cnocoben u3yyarts,
aHAJM3HPOBATh,
HCIIOIb30BaTh MEXaHU3MEI

3nanus:

® METONBl IOCTPOEHHS  MaTeMaTHYEeCKHX
Mozesel TEXHOIOTHYECKHX IIPOIIECCOB

® OCHOBEI TEOPHH IIEPEHOCA MMIIYJIbCa, Tellia

XHUMHYECKUX peaKIuid,
P OHCEONTR 5 M Maccel; [pPHHOUNB!  (UIHYECKOro
MOJIEIHPOBAaHUS XUMHKO-TEXHOJIOTHYECKHX
EERHONDIHASCERE TIPOLIECCOB; OCHOBHBIE ypaBHEHHS
Iiponeccax B JIBMKCHUS KHUKOCTEH;
OKpY>KaroIeM MHDPE, | Vmenus:
OCHOBBIBAsjCh Ha 3HAHHAX | e MOJENIHUPOBATH QHU3HKO-XMMUUYECCKHE
0 CTpPOCHHH BCINECTBA, MIPOLIECCH] B TEXHOIOTUUECKUX
IpUpoe XMMHYECKOH yCTpoHCTBAX.
CBA3H H CBOMCTBAX | e mpHMEHSATH MaTEMaTHYEeCKYl0 MOJeNb JUIs
Ppa3THMYHBIX KIaccoB OLIEHKH BJIMAHUS CBOMCTB CBIpbS M
XMUMHYECKHUX  DJIEMEHTOB, TEXHOJIOTHH Ha XapaKTCPHUCTHKH I'OTOBOH
COEIIMHEHMH, BEIECTB H TIPOAYKIMH.
MATepHAIOB. Hmemb onvim/gnadems:
pacuera pU3UKO-XHMHYECKHX IIPOIECCOB B
TEXHOJIOTHIECKUX yCTpOHCTRaX.
ITpumenenue [1K-3: Crnocoben | 3nanus:
TEXHOJIOTHH HCIIOJIE30BaTh ® crnocoben ajanTupoBaTh METOLEI
HCKYCCTBEHHOTO | \raremaTHyecKHe, HCKYCCTBEHHOIO HHTEJUIEKTa K PEIICHHIO
:?;;gg:gii; dusHIecKue, dusuKo- ;s;z([)eit:ecc ;praHuzauHu TEXHOJIOTHYECKOTO
—— XMMHYECKHE, XHMUYECKHE '
METOIOBl IS pelIeHHs
3ana4 NpoQecCHOHATbHOM
NEeITeILHOCTH, a TaKKe
OCYIIECTBISATh
9KCIEPHMEHTAIbHbIE
HCCJIEIOBAHHUS "
HCIIBITAaHHUS II0 3aJaHHOH
METO/IHKE, IIPOBOJIUTH
HaOJIIOJICHUS. U U3MEepeHHS
¢ yderoM TpeboBaHMiA
TEeXHHKH  0e30macHOCTH,
o0OpabatkiBaTh u
HMHTEPIIPETUPOBATH
9KCIEPHMEHTAIbHBIE
JaHHBIE;
IIK-9: Cnocoben u3y4ats, | Ymenusa:
4HaTH3HPOBATD, e cnocobeH IIOCTPOUTH MOJIENb
HCIIOJIB30BATE MCXaHH3MEI HCKYCCTBEHHOTO HHTEJUIEKTa JUTS
XUMHYICCKHX PeaKIHi, MOJETUPOBaHUS TEXHOJIOTHYECKOT O
IIPOUCXOIAIIHX B nporecca
TEXHOJIOTHIECKHX Hmemwb onvim/enadems:
gﬁoueccax "l pacueTa XapaKTepPUCTUK TOTOBOIA
L —— MHPC, IPOAYKIMH C  TIOMOIIBIO  METOJIOB

OCHOBEIBAsCh Ha 3HAHHUAX




O CTpOCHHH  BCIICCTBA, HCKYCCTBCHHOI'O HHTECILJICKTA.

npuponae XHMHYECKOH
CBSI3HU H CBOHCTBaxX
pa3IMYHBIX KJIaCCOB

XUMHYECKHX  DJIEMEHTOB,
COCIMHECHUHM, BEIeCTB H
MaTEpPHAIOB.

1.5.®opma o0yuenus
Peanusanus Moyt mpeycMOTpeHa 11 00YJaroImuXcst 0 O9HOH M 0YHO-32049HOM (opMam.

PA3JIEJI 2. IPOTPAMMBI MOYJISL
[Ipumenenne MaTeMaTHYECKOTO MOJETHPOBAHUS K aHAH3Y XHMHKO-TEXHOJIOTHYECKHX MIPOLIECCOB
2.1. PABOYAS ITIPOTPAMMA JUCIHHUIIJIMHBI

CucreMsl YIIpaBJIEHHSA XUMHKO-TEXHOJIOTHYCCKHMH IIPOIIECCaMu

2.1.1. COAEP’)KAHUE 1 OCOBEHHOCTH PEAJIM3AIINA TUCIIUIIJIUHBI

2.1.1.1. Texnosorun o0y4eHHs1, HCIOJIb3yeMbIe IPH H3YYeHHH TUCIMILUTHHLI MOXY.JISl

Tpamumonnas (penpoyKTHBHAs) TEXHOJIOTHS ¢ HCIIOIb30BAHUEM 3JIEMEHTOB 3JIEKTPOHHOTO
00yueHHs.

2.1.1.2. Ilnanupyemsbie pe3yJbTaThl 00yueHHs (HHIAUKATOPHI) 0 JHCHHILIHHE

Koa u HanmeHoBaHHe
IlnanupyeMble pe3yabTaThl 00y4eHHs (HHIHMKATOPHI)

KOMIIETEeHIIHH

[TK-3: Cnocoben | 3nanus:

HCTIOJIE30BATE ¢ OCHOBHBIC IIOHATHSA TEOPHH YIPaBJICHHS TEXHOJIOTHYECKHMH
MaTeMaTH4YecKue,

IIPOLIECCAMH; CTATHYECKUE U TUHAMHYECKHE XapaKTePUCTHKH
usmyeckue, $usmKo- 00BEKTOB H 3BEHBEB YIIPABJICHHS,

XUMHHCCKHC, — XUMHYCCKHE | o ocHOoBHBIE BHBI CHCTEM aBTOMATHUYECKOTO PETYIMPOBAHHS
METOMBI Il PELICHAs 3aay 3KOHBI yIIABIICHHAS,

IpOQecCHOHAEHOR e THUMOBBIE CHCTEMBI aBTOMATHYECKOrO  YIpPAaBIEHHA B
e XHMHYECKOH MPOMBIILIEHHOCTH;

OCYIIECTBIIATh R

IKCIIEPHUMEHTAIILHEIE

® OIpenensiTh OCHOBHBIE CTATHYECKHEe H JHHAMHYECKHE
XapaKTepUCTHKH 00BEKTOB YIIPABICHHUS;
Hmemo oneim/enadems:

HCCIICOOBAaHHUA H HCIBITaHHUA
1o 3aJaHHOM METOJHKE,
IIPOBOIHUTE HaGJIIO,HGHHﬂ H

H3MEpEHNS c yuerom | ® HCIONB30BAHHSA METONA MATEMAaTHYECKOTO MOJCTHPOBAHHS
TpeGOBAHHH TEXHUKH IUISL YIIPaBJIEHHS] XUMUKO-TEXHOJIOTHYECKUMH IIPOIECCaMH.
Oe3ommacHOCTH,

oOpabaTrIBaTh H

WHTEPNPETHPOBATH

3KCIIEPHMEHTATBHBIC

JaHHBIC.

TIK-6: CnocobeH | 3nanusa:

obecrieunBaTh IIPOBECOCHHUE




TEXHOJIOTHYECKOIro IIpolecca
B COOTBETCTBHH c
peraaMeHToM, HCIIOJIB3Y s
TEXHHYECKHE CpejCcTBa U
KOHTPOIIS [apaMeTpoB
TEXHOJIOTHYECKOro Ipolecca,
CBOMCTB CEIpbSi M TOTOBOM
IPOAYKLIHH, U OCYLIECTBIISA

® THUIIOBBIE CUCTEMBI aBTOMAaTUUYECKOT0 YIIPaBICHHA B CHCTEMax
BO,]IOCHEI6)K€HHH, BOJOOTBECOCHHA, Tel'IJ'IOCHaG)KeHI/IS{.

Vmenua:

® JIOCTPOUTH MAaTeMaTHYECKHE MOIEIH 4YacTeld CHCTEMEI
BOJIOCHAOXXEHHS, BOJOOTBEIEHHS, TEIIOCHA0KEHH,

Huemv onweim/enadems:

® NCIIOJIb30BaHHS MaTeMaTHYeCKHX MOJIeIied JacTeH CHCTEM

BOJIOCHAOXXEHHUS, BOJOOTBEIEHH, TeIIOCHADKEHH.

H3MEHEHHE napaMeTpoB
TEXHOJOTHYECKOI'O IIpoIecca
IpH U3MEHEHWH  CBOMCTB
CBIPBAL.

ITIK-9: CnoocobeH wu3yyars,
aHaAJIN3UPOBATH,
HCIIONB30BAaTh  MEXaHHU3MEI
XHMHYECKHX peaKIuii,
IIPOHUCXOOAITHX B

TEXHOJIOTHYECKHX IIpoleccax

Suanus:

® THUNOBHIE CHCTEMBI aBTOMATHYECKOIO  YIpPaBIEHHS B
XMMHUYECKOH IIPOMBIIIIIEHHOCTH;

Ymenua:

® IIOCTPOHTH MaTeMaTHYECKYIO MOJIENIb XUMHUECKOH peaKIlny;
Huemw onvim/enadems:

U OKpyXarolleM  MHpe, " y
OCHOBEIBASICH HA 3HAHHMSX o | ® HCIONB30BaHUS MaTeMaTHYecKOi MOAeNH  XHMHYecKOH
CTpOCHHH BEIECTBA, peakIMM JUIs  YOpPaBJIEHHS XUMHKO-TEXHOJIOTHYECKAMH
IPUPOJIE XUMHYECKOH CBS3H IIpOLIeCCaMHu.
M  CBOHCTBaX  pa3IMYHBIX
KJIaccoB XUMHYECKUX
3JIEMEHTOB, COeIMHEHHH,
BEIeCTB H MaTepHAJIOB.
2.1.1.3. Copep:xanue JUCHUILIHHBI
Kol Pasznen, rema
pasaena, Copep:xanue
AHCLHHILIHHBI
TeMbI
OcHoBHbIe NOHATUS TeOpHH | OCHOBHBIE IOHATHSA TEOPUH  ABTOMATHYECKOTO
aBTOMATHYECKOTO ynpasnerus. OCHOBHBIE IIOHSTHS M OIIPEIENICHHUS.
P1 YIIpaBJICHHS. Knaccudpukamusa CAY no npunuuny nericteus. CAY
mo  oTkioHeHurwo. CAY 1o  BO3MYUICHHIO.
Komb6urnpoBanusie CAY.
CaoiicTBa 00BEKTOB CpoiictBa  00BEKTOB YIIpaBIEHUS H  HX
YIIPaBIECHHS H HX MaTeMaTH4ecKoe onucanue. Meron MaTeMaTH4ecKOro
MaTeMaTH4yecKoe omucanue. | MojenupoBaHus. [loHaTme o KpuBOH pasroHa.
P2 Amnanutuyeckoe OIpeJIeNIeHHe XapaKTEePUCTHK
00BEKTOB ympaBieHHst (ydacTok TpyOompoBoja,
1103aTop CBIIY4ero MarepHana, peakTop
MEPHOINIECKOTO IEeUCTBHU). CpaBHuTENbHAS
XapaKTepHCTHKA 00BEKTOB YIIPABICHHUS.
[Tpeo6pazoBanue Jlannaca [IpeobpazoBanue Jlammaca ©  ero  CBOMCTBa.
P3 OpuruHanst H H300pakeHHS. Pemenue
muddepeHIHATBHBIX ~ YPaBHEHHH  ONEpaldOHHBIM
METO/IOM.
P4 BpeMeHHEIe epexoHbIe BpeMeHHbBIE TIepexXOaHbIE XapaKTePUCTHKH. Pacyer
XapaKTepPUCTHKH. KPHBOM pasroHa M TIepejaTOYHOH  (QyHKIMH.




ITepexonnas xapakTepucTHKa, (QYHKIHA Beca W HX

B3aHMOCBSI3b. YacToTHBIE XapaKTEPUCTHUKH.

I'oporpad.
TunoBele TMHAMHYECKHE Tunosele jauHamMHuYecKkHe 3BeHbA. CTPYKTYpHEIH
3BeHbs. CTPYKTYpHBEIit METO]. [TponmopumoHaBHOE 3BEHO.
METOI. Juddepennupyromee 3eeno. MuTerpupyrolnee 38€HO.
Anepuoaugeckoe 3BEHO. 3BeHO YHCTOTO
P5 sanasabBaHus. CrpykrypHele cxembl. CrocoObl
COCIUHEHHUS 3JIEMEHTOB B CHCTEMBIL.

ITocnenoBarenbHble  coequHeHHs. lapainenbHble
coequHeHus. OOpatHas cBa3b. Pa3oMKHYTBE H
3aMkHyTBle CAY. IIpeobpazoBanre MHOTOKOHTYPHBIX
CTPYKTYPHBIX CXEM.

Perynsaropsl Perynsaropst IIPOM3BOJACTBEHHEIX IPOIECCOB.
MIPOU3BOICTBEHHBIX Wnrerpaneubiii  perynstop.  IIponopiioHa bHbIH
P6 MIPOIIECCOB. DETYIATOP. [TponopruoHaIbHO-HHTET PATbHBII
perynarop. IIponmopuuonansHo-nuddepeHIIHaTBHEIH
DETYIATOP. [TponoprinoHanbHO-HHTErPAIEHO-

¢ bepeHITHATEHBIH PETYIISTOP.
VY CcTOHYHBOCTE VYcTolunBoCcTE aBTOMAaTHYECKHX cHcTeM. [loHsaTHE
aBTOMATHYECKUX CHCTEM. ycroiiuuBoctd 1o JlsmyHoBy. Teopemsl JlsmyHoga.
P7 Kpurepuu ycroftuuoctu CAY. Kpurepuii ['yppuna.

Kpurepuit Beunuerpanckoro. Kputepuit Haifiksucra.
Kputepuit Muxaiinosa.

KauecTBo IIPOLIECCOB KauectBoO IPOLECCOB YIPABICHUA. CTaIIHOHapHI)Iﬁ
YIpaBICHHA. PEXKHM. Hepexonﬂmﬁ PEXHM. HpHMBIe IIOKa3aTeiIHu
P8 CHHTE3 CHCTEM YIpaBJICHHUS. KauecTBa IICPEXOOHBIX  IIPOLECCOB. KocBennrie

KpuTepuH KayecTBa. KOpHEBbIE KpHTEPHH KadvecTBa.
WHTerpansHble KpUTEPHH KadecTBa. MeToIbl CHHTE3a
ABTOMATHYECKHX CHCTEM.

2.1.1.4. 5A3bIK peaJH3aLMM NPOrPAMMBI
I[IporpamMma JHCIHIUIMHEI peaau3yeTcs Ha TocyAapcTBeHHOM si3bike Poccuiickoit Mepepanuu.

2.1.2. YYEBHO-METOJIUYECKOE W HH®OPMAIIMOHHOE OBECIIEYEHUWE
JUCHHUII/IMHBI

JJIeKTPOHHBIE pecypchl (H3JaHu)

3.CunmopoB O.10. JlabopaTopHbie 3aHATHSA M0 AUCHMIUTHHE «CHCTEMBI YIpaBIeHHS XUMHKO-
TEXHOJIOTHYECKUMHU IIpolieccaMuy : Meroauyeckue ykasaHus K J1abopaTtopHeIM paboTam 1o
Kypcy «CHCTeMBl YNpaBlIeHHS XUMHMKO-TEXHOJOIMYECKHMH IIpoleccaMuy». [DIeKTpOHHBIH
pecypce]. Hwkauit Tarun : HTU (dumwran) Yp®V, 2019. — 30 c. Ne15-02/18201-17

I[leuaTHbie H3HAHUA

1.Konosanor b.M. Teopuss aBTOMaTH4YE€CKOTO perylHpoBaHHs: yueOHOe mocobue i BY30B.
CII6: Jlaus, 2010. 224 ¢. - 15 3K3.

2.becnano A.B. 3amauHMK DO CcHCTEMaM YIPABICHHS XHUMHKO-TEXHOJIOTHYECKHMH
npoueccamu: Y4debHoe nmocodbue mis By3oB. M.: MUKI] Axanemknura, 2005. 307 c. - 15 3k3.
3.Teopusa aBTOMaTH4eckoro ympasieHusi: YuebHuk s By3oB/Ilon pen. B.b.fIkopnera. M.:
Bricmas mxomna, 2005. 567 ¢. - 5 ska.
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4.BoctpukoB A.C., ®paniysosa . A. Teopus aBToMaTudeckoro peryauposanus. M.: Beicmmas
mkona, 2004. 365 c. - 4 3xk3.

0a3bl

IIpodeccuonanabHbIe U TOHCKOBBIE

CHCTEMBI

JHaHHbIX, HHdlOpMalllIOHl'IO-Cl'lpaBO‘lele

1.9BC «YuuBepcuterckas 6ubnuoteka onnaita» (http://biblioclub.ru)
2.9BC «Jlanpy (https://e.lanbook.com/ ).
3.9b «Onexrponnas 6ubnmuorexa HTW» (http:/nti.urfu.ru ).

Marepnaasi aasa aun ¢ OB3
Bece xontent DBC mnpexncraBner B Bujge GaiinoB crnenuanbHOro Qopmara A
BOCIIPOM3BEICHHS CHHTE3aTOPOM pEdH, a TaK )K€ B TECTOBOM BHE, NPHIOJHOM I IPOYTEHHA C
HCIIOJIE30BAHUEM DKPAaHHOM JIYIIBl M HACTPOHKOH KOHTPACTHOCTH.

2.1.3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI

Ceenenusi 00 OCHANMIEHHOCTH JHCIHILIHHBLI CIHENHATH3HPOBAHHBIM H J1ab0opaTopHBIM
o0opyxoBaHHEM H MPOTrPAMMHBIM o0ecrevdeHneM

Ne Bup 3ansarwit HanmenoBanne | OcHaleHHOCTH CIIEIIHAIBHBIX [Tepedens
m\ CHELHATBHBIX | IOMEIIEHUI U IOMEIEHUH) AT IIPOTPaMMHOTO
I MIOMEIICHUH U CaMOCTOSTEIEHOM pabOoTEI obecrieyeHHs.
IIOMEILEHHH I PexBu3uTEI
CaMOCTOSITENILHO IIOITBEP K JAIOIET 0
it paboTHI JIOKYMEHTa
1 | Jlexnun YuebHas Meobens ayIuTOpHAas ¢ | Microsoft Windows,
ayOUTOPHS I | KOJMYECTBOM pabodux MecT B | oHCHBIH MaKeT
MIPOBEICHUS COOTBETCTBHM C KonmuecTBoM | Microsoft Office,
JIEKITUOHHBIX cTynmeHTOB, pabouee Mecto | [loroBop Ne  43-
3aHATHIH Iperno/iaBaTens, nocka | 12/1712-2019 OT
ayJMTOpHas. 18.11.2019.
Kommnext IIEPEHOCHOTO
NPOEKIIHOHHOTO
obopynoBaHuUs: HOYTOYK,
IPOEKTOp, KpaH Ha IITaTHUBE.
2 | Ilpaktugeckue Yyebuas Me6enb ayIuTOpHAs ¢ | Microsoft Windows,
3aHATHS AyAUTOPHS I | KOJIHYECTBOM pabodmX MeCT B | OHCHBIN MaKeT
IPOBEECHUS COOTBETCTBHE ¢ KommdecTBoM | Microsoft Office,
NpaKkTHYECKHX | CTyleHToB, pabouee Mecto | [lorosop Ne 43-
3aHATHH IpenoaBaTes, nocka | 12/1712-2019 ot
ayquTOpHasl. 18.11.2019.
KomneroTepHast texuuka: | MathCad 14, Cuer-
NepCoHANbHEIE KOMIIBIOTEpEL, | (akTypa Ne
nepudepuitiple  ycrpoiictsa, | Tr066970 ot
JOCTYyL B anexTponnyio | 12.12.2008, 3A0
HHpOpMaIHOHHO- "CodrJlaiin Tpeiin",
obpaszoBarensHyto cpexy HTH | Geccpouno.
(bumuana) Yp®@V, xommiexkr | MathCad 15, Cuert-
JTHIEH3HOHHOTO dbakTypa Ne
nporpammuoro obecnedenus. | Tr066970 ot
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12.12.2008, 3A0

"Cod1Jlaiin Tpeiina",
BeccpodHo.
Koncynpranuu YueOHas Meb6ens ayquTOpHas c
ayauTOpHS IS | KOIMYECTBOM pabodux MecT B
IPOBEICHUS COOTBETCTBHH C KOJIMYECTBOM
" He Tpebyetcs
KOHCYJbTAIlMi | CTyIeHTOB, pafodee MecTO
IIperoiaBaTens, JocKa
ayUTOpHAS.
Texynmii VYyebnas Mebens ayJuTOpHas c
KOHTPOJIb, ayIUTOpHUA s | KOJMYECTBOM PabOvHMX MECT B
IIPOMEXXYTOYHAs | IPOBEJICHHUS COOTBETCTBUH C KOJIHYECTBOM
aTTecTaIus TEKYIIEero CTyIeHTOB, pabouee MecTO He tpebyertca
KOHTPOJIS U IperoiaBaTens, IOCKa
IPOMEXYTOYHO | ayJUTOPHAS.
H aTTecTanuu
CamocrosrensHas | [lomemenus ms | Mebens ayIMTOpHAs ¢ | Microsoft Windows,
paboTa CTyIEHTOB | CAaMOCTOSITENIEHO | KOTMYECTBOM pabouymx MecT B | OQHCHBIHA maKeT
¥ paboTel COOTBETCTBUM C Koim4yecTBoM | Microsoft Office,
obywaromuxcs | cTyfeHToB, pabouee wmecto | Horosop Ne 43-
IIpenoiaBaTens, nmocka | 12/1712-2019 ot
ayTHTOPHAs. 18.11.2019.
KomnrsioTepuas texuuka: | MathCad 14, Cyet-
[IEPCOHANIBHBIE  KOMIIBIOTEPHI, | (hakTypa No
nepudepuitiple  yctpoiictra, | Tr066970 ot
TTOAKTFOYECHHUS K ceru | 12.12.2008, 3A0
Hnteprer, JIOCTYII B | "CodrJlaitu Tpein",
JNIEKTPOHHYIO HeccpouHo.
H“HGbOPMaITHOHHO- MathCad 15, Cuer-
obpasoBarensuyio cpeny HTU | daxtypa Ne
(pummana) Yp®@V, xommnekt | Tr066970 ot
JTUIEH3UOHHOI'0 12.12.2008, 3A0
nporpaMmuoro obecnedenus. | "CodrJlaita Tpein',
GeccpoyHo.
Jlorosop Ha
IIpeIoCTaBIeHHe
IIOCTOSIHHOTO

J0CTyIa K CeTH
WHuTepHeT oT
30.12.2019 Ne
800037

2.2. PABOYAS ITIPOI'PAMMA JTUCHHUIIVIMHBI

OcHOBEI Hay4YHBIX HUCCJIEIOBAHUH B TEXHOJIOTHH IIPAPOOHBIX BHCPFOHOCHTeHeﬁ

2.2.1. COAEPKAHUE 1 OCOBEHHOCTH PEAJIM3AIINMHA JUCHHIIJIMHBI

2.2.1.1. Texnooruu 00y4eHus, NCIO/Ib3yeMble NPH U3y4YeHHH UCHUIIHHBI MOIYI5
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TpanunuonHas (penpoayKTUBHAS) TEXHOJIOTHS C UCIIOIB30BAHUEM 3JIEMEHTOB 3JIEKTPOHHOTO

o0OyuJeHus.

2.2.1.2. Ilnanupyemble pe3yabTAThI 00y4eHUsI (MHAUKATOPLI) 10 JHCHHILIHHE

Koa u HauMeHoBaHUe

IInanupyembie pe3yabTarhl 00y4eHUus (HHIHKATOPHI)

KOMIeETeHIHH
[TK-3: Cnocoben | 3nanusa:
HCII0/IB30BaTh ® METONBl IIOCTPOEHHS SMIMPHYECKUX (CTATHCTHYECKHMX) H
MaTeMaTHYECKHE, (pU3MKO-XUMHIYIECKHX (TECOPETHYECKHX) MOJeTeH XHMHKO-
dusnueckue, dusuko- TEXHOJIOTHIECKHX IIPOIIECCOB;
XHMHYCCKHE, XUMHYECKHE | e METOIBI HACHTH(GHKAIIMA MATEMATHICCKHX OITHCAHUI
METOHRL AL PRIICHRE Saad TEXHOJIOTMYECKHX MPOIIECCOB HA OCHOBE
npodecCHOHATBHOM _

3KCIIEPHMMEHTAILHBIX JTaHHBIX;
JIEATENEHOCTH.

Ymenus.

® [IPUMEHATH METOJIBI BEIYHCIHTEIHHOM MaTeMATUKK U
MaTeMaTHYeCKOM CTATHCTHKH ISl PEIIeHUs KOHKPETHBIX
3a/1a4 MOJICIMPOBAHKS, HACHTH(DHUKALMH H ONTHMH3ALHH
IIPOIECCOB XUMHYECKOH TeXHOJIOTHH;

Hmemw onvim/enadems:

e METOOAaMH MAaTEeMaTH4YeCKOM CTAaTHCTHKH s 06p360TKI/I
PE3YIbTATOB JSKCIICPHMCHTOB.
e lcnonszoBanus METOMAOB PEIICHUA HAYUHBIX H HHIKCHEPHBIX

TEXHOJIOTHYECKHUX IIporeccax
U OKpYXaloIleM  MHpe,
OCHOBBIBASCh Ha 3HAHUSIX O
CTPOCHHH BE€IICCTBA,
IPUPOJIE XUMHYECKOU CBS3H

U CBOHCTBaX  pa3IMYHBIX
KJIACCOB XHMHYECKHX
3JIEMEHTOB, COEIMHEHHI,

BEIECTB U MATCPHAJIOB.

3a1ad.
[IK-9: Crnocoben wu3y4ars, | 3Hanus:
aHaJIU3UPOBAT, e crnocoObl  ONpeleleHHS MEXaHW3Ma M [1apaMeTpoB
HCIONE30BaTh  MEXaHH3MBI KHHETHYECKHUX yPaBHEHHH XHMHAYECKHX PEaKIHil.
XUMHAYECKHAX peakuu, | Vumenus:
TIPOMERTIALITRR B! e cmocoGen onpenenuTs MEXaHU3M U IIapaMeTPEL

KHHETHYECKOr0 YpaBHEHHS XUMHUYECKOH peakIuy.
Huemo onveim/gnademsn:

® pacyeTa mapaMeTpOB KHHETHYECKOTO YPaBHEHHA XUMHYECKOMH
peaxium.

2.2.1.3. Copep:xanue THCHUILTHHBI

Kon
Pa3zgen, Tema
pasjeJa, Copep:xanue
AHCHHIIJIHHBI
TeMbI
OcHOBHBIE sTanel | [IpoekT HpPOMBIIUIEHHOTO NpPEANpHATHSA. TeXHHKO-
IIPOEKTHPOBAHHS KOHOMHYECKOE obocHOBaHHE. 3amanue  Ha
P1 XMMMYECKUX IIPOU3BOJICTB npoekTupoBanue. ['eHepanpHbIi IaH. OCHOBHBIE
CTaguu IIPOEKTHPOBAHHMS. Paspaborka
TEXHOJIOTHYECKOH CXEMBI IPOM3BOJICTBA.
P2 MeTtposoradeckoe Hzmepenne duzuueckux BEJIMYHH. Tunet
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obecrieueHre >KCIEPUMEHTA

NOrpelHocTe u3MepeHHi. JloBepUTENbHbBIH HHTEpBAI
JUISL OIIEHKM MaTeMaTH4eCKOro OXKHJIAHHS HOPMATBHOTO
pacnpeneneHuss Ipd HeusBecTHOM o . CymMmapHas
HOrPeIHOCTh U3MepeHud. [IorpeiHoCTH KOCBEHHBIX
u3MepeHuil. Benenue mabopaTopHOro KypHaa.
TpeboBanus K 0OPMIICHUIO HAYYHOTO OTYETA.

ITocTpoenue
MaTeMaTHYeCKHX MoJeleH
anemenToB XTC

JetepmunupoBaHHEIe MOoIenH. CMecUTeNs IOTOKOR.
TernnoobMeHHUK. PeakTop U1eanbHOrO BEITECHEHHS.
[TocTpoenue Mozeneii CTATHCTHUESCKUMHE METOIaMH.

P3 N v
[Tonuelii n1ByX(aKTOPHEI SKCIIEPUMEHT.
TpexdaxTopurrii sxcriepuMenT. MHOTO(haKTOPHBII
SKCIIEPHMEHT.
HccnenoBanne KHHETUKH 3aauy KHHETHKH. DKCIIEpPHMEHTATBHEBIE
XUMHYECKHX PeaKiuii B HCCIIEJ0BaHNS KWHETUKH peakuuii. BeiBo mexanusma
P4 TEXHOJIOTUH IPUPOTHEIX PEaKIK U3 KUHETHYECKUX IKCIIEPHMEHTOB.
TEIIOHOCUTENeH Kuneruka o6pazoBanus OKCHIOB a30Ta IpH 0borpese
KOKCOBBIX II€UeH.
Onucanwe  TemwioBelx H | lemnonepenada.  JluddepenunansHoe ypaBHEHHE
THAPOAMHAMHYECKHX TEILIONPOBOAHOCTH. MaremaTuyeckas GopMyIHpOBKa
IIPOIECCOB. 3a/1a4u TerooOMeHa. CranuonapHas
TEIIONPOBOJHOCTE. TennonpoBoaHOCTE IpU
Ps HecTalHOHapHOM pexkuMe. OCHOBEI TeopuH momobus.
VpaBHeHHS ~ THApPOAMHAMHKH.  TypOyJIeHTHOCTE.

[Torpanuunsni crmoii. Teuenwe B Tpybax. TeueHue
najatoutei niueHkd. OCHOBBI THAPABIHKH. Y paBHEHHE
Beprymnnmu. CkopocTs HCTE€YEHHsS JKHIKOCTH U3
oTBepcTus B pesepByape. Kapurarys.

2.2.1.4. SI3pIK peajm3alMu NPOTrPaMMBbI
[IporpaMma IMCHMIIHHEI peali3yeTcs Ha rocy1apcTBeHHOM s3bike Poccuiickoit @eneparyu.

2.2.2.YYEBHO-METOJUYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCITUITJIMHBI

DJIeKTPOHHBIE pecypcebl (M31aHus)

2.Cunopor
SHEProHOCHTENEH

0.10. Ocuosol

HAy4YHBIX
: METOQMYECKHE YKa3zaHHS K

HCCIIEJIOBAHHH B TEXHOJIOTMH  IPUPOIHBIX

[IPAaKTHYECKUM 3aHATHSAM. [DIIEKTPOHHBIN

pecype]. Huwxnui#t Tarun : HTU (punuan) Yp®@Y, 2019. — 26 c. Nel15-02/18195-17

IleuaTHble H3TaAHHUS

1.Py3aBun [.11. Metononorus Hay4soro nozHanus: yua.moc. M.: KOHUTU JAHA, 2005. 287 c.
—2 3K3.
2 Kysnenor M.H. Hayunoe wuccrnemoBanme: MeToJuKa IpoBeneHHS U odopmiaeHue. M.:
JlamkoB u K. 2006. 460 c. — 2 3K3.
3.T'openos, Hukonait AdanacbeBuy MeTOIONOTHS HAYYIHBIX UCCIIEIOBAHUMN | YIeOHHUK U
MpakTHKYM Ui OakanaBpuaTta U Maructparypa / H. A. 'openos, /1. B. Kpyrmos, O. H.
Kopa6nega. - 2-e u3z., nepepab. u gom. - Mocksa : FOpaiit, 2019. - 365, [1] c. : wi. - (bakanasp
U MarucTp. AkaneMudeckuii Kkypc). - [Ipunoxxennii: c. 332-337. - I'noccapuii: c. 338. -
bubnuorp. B KoHIIE IIaB.
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Ilpodeccuonanbubie 6Ga3bl
CHCTEeMbI
1.9bC «YuuBepcurerckas 6ubmmorexa onnaia» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «3Onexrponnas 6ubnmuorexa HTW» (http:/nti.urfu.ru ).

AAaHHbIX, HHGOPMALHOHHO-CHIPABOYHbIE H MOHCKOBBIE

Kypran «Kokc H XUMH».

MarepuaJsl aas jaun ¢ OB3
Becy xonrenr OBC mpencrasnren B Buae (aiinoB cnenuansHOro ¢opmara s

BOCIIPOM3BEJCHHUS CHHTE3aTOPOM PEYHM, a TaK JK€ B TECTOBOM BHJIE, PUTOJHOM I IIPOYTEHHUS C
HCIIONb30BaHUEM 3KPAHHOM JIyNbl ¥ HACTPOUKOM KOHTPACTHOCTH.

2.2.3.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHbBI

Cpenenusi 00 OCHAIIeHHOCTH AWCHHILIHHBI CHENHAJH3HPOBAHHBIM H J1a00pPaTOPHBIM
o0opy10BaHHEM H IPOrpaMMHBIM ObecredyeHHeM

Ne Bun sansThii HaumenoBanue | OcHAIIEHHOCTH CIELHAIBHBIX [lepeueHs
n\ CHELUAIBHBIX | HOMEINEHHH U NOMEIIEeHUH IS IIPOTPAMMHOTO
b IIOMEINEHUH U CaMOCTOSATENBHOH paboTHI obecnieueHus.
INOMELIEHHH 1 PexBusuter
CaMOCTOSTENIEHO IOJTBEPIKAAOIIETO
# paboThl JOKYMEHTA
1 | Jlexuun YyebHas MebGens ayJIMTOpHAas ¢ | Microsoft Windows,
AyTUTOPHSA AN | KOMHYECTBOM pabodYux MECT B | O(HCHBIH HaKeT
MIPOBEACHUS COOTBETCTBHH C KoJHM4ecTBOM | Microsoft Office,
JIEKIIMOHHBIX cTyneHtoB, pabouee Mecto | loroop Ne  43-
3aHATHH IIpenoaaBaTens, mocka | 12/1712-2019 oT
ayIUTOpPHAs. 18.11.20109.
Kommuext IEPEHOCHOTO
IIPOEKIIMOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOP, 9KpaH Ha IUTaTUBE.
2 | IIpakTudeckue VYyebHas Meb6enb ayJuTOpHast ¢ | Microsoft Windows,
3aHATHS ayJUTOPHA AN | KOJIMYECTBOM pabodux MeCT B | O(HMCHEIH IaKeT
IIPOBEIEHUS COOTBETCTBHM ¢ KoamuecTBOoM | Microsoft Office,
[IPaKTHYeCKUX | CTYHeHTOB, pabodee Mmecto | JloroBop Ne 43-
3aHATHH IIperoiaBaTens, nocka | 12/1712-2019 ot
ayIUTOpHAs. 18.11.2019.
KommeroTepHas TeXHHKa: JloroBop Ha
[IePCOHAIBHBIE KOMIIBIOTEPBL, | IPElOCTaBICHHE
nepudepuitHbIe YCTpOHCTBA, IIOCTOSIHHOTO
JIOCTYII B 3JIEKTPOHHYIO IOCTYIa K CETH
HH(OPMAIMOHHO- WnTepuer ot
obpazoparenpHylo cpeny HTU | 30.12.2019 Ne
(punmmana) Yp®@V, KOMIUIEKT 800037.
JHLIEH3NOHHOTO MathCad 14, Cuert-
nporpaMMmHOro obecredenus. | paxrypa Ne
Tr066970 ot
12.12.2008, 3A0
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"Cod1JIaitn Tpeiin",

BeccpouHo.
MathCad 15, Cuer-
dbaxTypa No
Tr066970 ot
12.12.2008, 3A0
"Co¢rJIaiin Tpeiix",
HeccpoyHo.
Koncynpranuu YyeOHas Meb6ens ayIuTOpHAas c
ayJIMTOPHsA I | KOJIMYECTBOM paboduX MeECT B
IIPOBEACHHUS COOTBETCTBHH C KOJIHYECTBOM
" He tpebyetcsa
KOHCYIbTAIlMi | CTyeHTOB, paboduee MecTo
IIpenoaBarens, Iocka
ayIMTOpHAsl.
Texymuii VuebHas MebGens ayIuTOpHAsS c
KOHTPOIb, ayJIMTOPHA A1 | KOJIMYECTBOM pabodux MeCT B
IPOMENKYTOUHAs | IPOBEICHHS COOTBETCTBHH C KOJIHYECTBOM
aTTecTalus TEKYIIEro CTyIEeHTOB, pabodyee MecTo He 1tpebyercs
KOHTpOJIS X IpernojaBarens, J0CcKa
NPOMEXYTOYHO | ayIMTOPHAs.
H aTTecTalluu
Camocrosrensras | [Tomewmenus wis | Mebens ayauTopHas ¢ | Microsoft Windows,

paboTa CTyIeHTOB

CaMOCTOATEIIEHO
1 paboTel
oOyJaromuxcs

KOJIH4YECTBOM pa60qnx MECT B
COOTBETCTBHH C KOJHYCCTBOM

CTy[IeHTOB, pabodee MecTO
IIpenojiaBaTens, ZOCKa
ayIUTOpHAL.

KomnerotepHas TexHHKa:
[IEPCOHAILHBIE KOMITBIOTEPEL,
nepHudepuiiHble yCTpoUCTBa,
IIOJKITIOYEHHUS K CETH
WHTeprer, gocTyn B
3JIEKTPOHHYIO
“H(pOPMAITHOHHO-
obpazoBarensHyI0 cpeny HTU
(bunuana) Yp®Y, koMIUIeKT
JIMLIEH3HOHHOTO
IIPOTPaMMHOTI0 00eCIIeYeHHsI.

oduCHBIH makeT
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019.
Jloroeop Ha
IIpeI0CTaBIeHHE
HOCTOSIHHOTO
JIOCTyIa K CeTH
HnTepneT ot
30.12.2019 Neo
800037.

MathCad 14, Cuert-
(daktypa No
Tr066970 ot
12.12.2008, 3A0
"Co¢rJIaiin Tpeiix",
OGeccpoyHo.
MathCad 15, Cyer-
¢axrypa No
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitu Tpeina",
beccpoyHo.
Jloroop Ha
NpeaoCTaBIICHHE
MOCTOSIHHOTO
IOCTYIa K CETH
HMaTepHer oT
30.12.2019 Ne
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| | 800037.

2.3. PABOYAJ ITPOTPAMMA JUCHUTIJIMHBI

Marematugeckoe MOIEITHPOBAaHHE TEXHOJIOTHYECKHX IIPOLICCCOB

2.3.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIU3AIIUU JUCIIUATIJIUHBI

2.3.1.1. TexnoJoruu 00y4eHus, HCIOAb3yeMble IPH H3yYeHHH JHCHUILIHHBLI MO IS
Tpaguuuonnas (penpomyKTUBHAs) TEXHOJIOTHS C UCIOIb30BAHMEM DJIEMEHTOB JIEKTPOHHOTO

o0y4eHusl.

2.3.1.2. Ilnanupyemble pe3yabTaThl 00ydeHHs (MHHIHKATOPLI) 10 JUCHHIIIHHE

Kox u nHaumeHoBanue
KOMIIETCHIIHH

ILnanupyemble pe3yabTaThl 00y4eHus1 (HHANKATOPHI)

IK-3:
HCIIOJIB30BATh
MaTeMaTHYECKHe,
(busnyeckue, dbusuko-
XMMHYECKHE,  XUMHYECKHE
METOJBI OISl pelleHHs 3aiay
npoecCHOHATBHOM
NeATeNbHOCTH, a
OCYILECTBIIATh
9KCIIePHMEHTAILHBIE
HCCIIE/IOBaHUS M HCIBITAHUSA
M0  3aJ@HHOM  METOIHKeE,
IIPOBOJIMTh HaOMONEHHA U
U3MEpeHHs c y4eToM
TpeboBaHUH TEXHUKHU
Oe3omacHOCTH,
oOpabarsiBaTh "
UHTEPIPETHPOBATh
9KCIIEPUMEHTAIBHBIE
JIAHHBIE,

Crnocoben

TaxKC

Ymenua:

® [IPUMEHATH METOJbI BBEIYHCIIMTEIHHOM MAaTEMaTHKU s
peIIeHNsT KOHKPETHBIX 3a/1a4 MOJICIUPOBAHHUS,
Hmemv onwim/enadems:

¢ DPCHICHHA KOHKPETHBIX 3a1a4 MOACIHPOBaHHA.

® pacdue€Ta MaTCpHaIBHOIO H TEIIJIOBOTO Oananca nmponecca
KOKCOBaHHA.

ITIK-9: Cmocoben u3yuarts,

aHaIM3HPOBATE,
HCIOJIb30BAaTh  MEXaHH3MEI
XUMHYECKUX peaxkuui,
IIPOUCXOISAIMINX B

TEXHOJIOTHYECKHUX IIpoLeccax
H  OKpYXalollleM  MHpe,
OCHOBBIBASCH Ha 3HAHUSAX O
CTPOEHHH
NPUPOJIE XMUMHYECKOH CBS3H
H CBOWCTBaX  pa3IHYHBIX
KJIaCCOB XMMHYECKUX

BEIIECTRA,

3uanus:

® METOJEI MOCTPOCHUS
TEXHOJIOTHYECKHX ITPOLIECCOB

® OCHOBBI TEOPHMH II€peHOCAa HMIIYJbCa, TEIUIAa M MAacChl;
IOPUHIUNBEl  (QU3MYECKOT0  MOJCITHPOBAHHA  XMMHKO-
TEXHOJIOTHYECKHX  IIPOIECCOB;  OCHOBHBIE  YpaBHEHHS
JIBHKEHUS XKHUJKOCTEH;

Ymenus:

MaTeMaTHYECKHUX MoJeneH

® MOJEIHPOBATh PU3UKO-XUMHUIECKHE IPOLIECCHI B
TEXHOJIOTHYECKUX YCTPOMCTBAX.

¢ IIPUMEHATH MATEMAaTHYECKYIO MOJENb IJIsi OLEHKH BIIMSHUS
CBOMCTB CHIpbSl H TEXHOJIOTHH Ha XapaKTEPHCTHKH FOTOBOH
IIPOTYKITHH.
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2JIEMEHTOB, COeuHEHHI, | HMmemb onvim/enadems:
BEIIECTB ¥ MaTepHAJIOB. pacyera (bHU3UKO-XUMHYECKHX MIPOIIECCOB B
TEXHOJIOTHYECKUX YCTPOUCTBAX.
2.3.1.3. Copep:xkanue JHCHHILIHHBI
Ko Paznesn, Tema
pasgeda, Copep:xanne
AUCIHILTHHBI
TEeMBI
ITocranoBka 3amaun @®opMynHpoBKa  3amadd.  JTambl  [OCTPOEHHS
P1 MaTeMaTH4ecKoro MaTeMaTHYecKOi MOJIETIH. Maremaruueckue
MOJEITHPOBAHHUS. pa3IUYHEIX IPOLIECCOB.
YucneHHbIe METOIBI Pemenne cucreM — nMHEHHBIX — anreOpamdYecKux
pelIeHNs IPUKIAHBIX 38184 | ypaBHeHHH. UHCIeHHOe WHTerpHpoBaHue. MeTosl
P2 peleHus ypaBHEHHH. PeleHue cucTeM HeTHHEMHBIX
ypaBHEHUIA. WuterpupoBanue OOBIKHOBEHHBIX
TuddepeHIMANBEHBIX YPABHEHHIA.
MeTto HauMEHBIITHX ITocTanoBka 3amaun. BEIBOA CHCTEMBI HOPMAIBHBIX
P3 KBaJpaToB ypaBHenuii. Kputuka MHK. Pemenue npuknanssix
3a1ad.
MertoBI perreHus @opmynupoBKa 3ama4yd. [lpencraBiieHHE YaCTHBIX
P4 I depeHInaTbHBIX NPOM3BOJHBIX Yepe3 KOHEYHEIe pasHOCTH. Perenue
YPaBHEHHH B YaCTHBIX 3JTMOTHYECKOTO YPaBHEHHS. Pemenne
IIPOM3BOIHEIX napaboIH9ecKoro ypaBHEHHS
MopenupoBanue Juddepenimansoe ypaBHEHHE TEIIONPOBOJHOCTH.
TENI000MeHa B XUMHKO- Marematudeckas hopMyIHpPOBKA 3a1a4H
PS5 TEXHOJIOTHIECKHX TerioobmMena. CranmoHapHas TEIIONPOBOIHOCTE.
mporeccax TemnonpoBoAHOCTE P HECTALIMOHAPHOM PEXKUME.
MeTonb! pemmeHns 3ajauy TEIUIONPOBOTHOCTH.
MopemipoBanue ropeHus ITocTpoenue kuneTHyeckoit Monenu. [Ipumenenue
P6 KOKCOBOT'O rasa METO/Ia CTallMOHAPHBIX KOHNeHTpauuit. [Tocrpoenue
TEIuI0BOi Mojenu. Permenye 3anauun ¢ npuMeHeHHEM
YHCIEHHBIX METOIOB.
MozenmupoBanue mporeccos | MoaenupoBaHue TemiooOMeHa B KaMepe KOKCOBaHHs.
P7 KOKCOBaHHS [TocTpoenue maremaruveckoit Mmoaend. Pemenne
3a/1a49H ¢ IPAMEHEHHEM YHCJIEHHBIX METOIOB.

2.3.1.4. SI3pIK peaH3alUH NPOTPAMMBI

I[IporpaMma IMCIMIUIMHEI pealM3yeTcs Ha TOCyJapcTBEHHOM s3bike Poccuiickoi ®eneparun.

2.3.2.YYEBHO-METOJUYECKOE W HH®OPMAIIUOHHOE OBECIIEYEHHUE
JUCHHUITJINHBI

JIeKTPOHHBIE pecypchl (M31aHHs)

4.Cunopos O.JO. IlpakTnueckue 3aHATHS [0 AMCUMIUIAHAM «MOJENIHPOBAHHE XMMHKO-
TEXHOJIOTHYECKUX IIPOLECCOB» : METOJUYECKUE YKA3aHWS IS IPOBENEHHS NPAKTHUECKHX
3aHATHA M0 JuCHMIUIEHE «MojgenapoBaHHe XHMHKO-TEXHOJIOTHYECKHX  IIPOLIECCOBY.
[Onextponnsni pecypc]. Huwxuuit Tarun : HTHU (¢pumman) Yp®@V, 2018. — 30 c. Nels-
02/18119-17. http://elib.ntiustu.ru/105#target-3724
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5.Cunmopos O.10. Metomuueckue yka3aHus 0o u3ydeHuo qucuuiuiuael «[IpuMenenne DBM B
TEXHOJIOTHM MepepaboTKH MPHUPOIHBEIX SHEPrOHOCHTENEH» @ METONMYECKHE VKA3aHWs Ui
IPOBEJECHUS JEKIMOHHBIX M MPaKTHYECKHX 3aHATHH mo mucrurmimue «IIpumenenne DBM B
TEXHOIIOTHH IEPepabOTKH NMPUPOJHBIX 3HEPrOHOCHTENEiH». [DneKkTpoHHBIH pecypce]. Hrnkumit
Tarun : HTU ($punuan) Yp®V, 2019. — 35 c. Ne15-02/18198-17. http://elib.ntiustu.ru/105#target-3755

IleuaTHble U3TaAHUA

1.bexxep B.®. MoaenupoBanie XHMHKO-TEXHOJIOTHYECKUX OOBLEKTOB yIIpaBiieHHs: ydeOHOe
nocobue s By30B M.: PUOP: UH®PA-M. 2017. 142 ¢. - 5 3x3.
2Taprman T.H., Knymun JI.B. OCHOBBI KOMIIBIOTEPHOTO MOJEIHPOBAaHUS XHMHKO-
TEXHOJIOTHYECKHX IpolieccoB: yuyeOHoe mocobue juig By3oB. M.: Akanemkuura. 2008. 416 c. —
5 9K3.
IIpodeccnonanbHubie 0a3bl
CHCTEMBI
1.9BC «YHuBepcuterckas 6ubnnoreka omnaiiny (http://biblioclub.ru)
2.9BC «JIanb» (https://e.lanbook.com/ ).
3.9b «32nexrponnas 6ubmoreka HTW» (http:/nti.urfu.ru ).

JAAHHBIX, mnl)opMauuorluo—cnpanoquble H TIIOHCKOBBIC

Kypuan «Koke 1 xumus»

Marepuansi aas an ¢ OB3
Becr kxontenr OBC mnpezncraBmer B Bume ¢aitnoB crnenuansHoro ¢opmara Ui

BOCIIPOM3BEJICHUS] CHHTE3aTOPOM pEeYH, a Tak K€ B TeCTOBOM BHJIE, IIPUTOJHOM IS IPOYTEHHS C
HCIOJIb30BAaHUEM IKPaHHOH JIyIIBI ¥ HACTPONKOM KOHTPacCTHOCTH.

2.3.3.MATEPUAJIbHO-TEXHHYECKOE OBECIIEYEHHUE JUCHHUILJIMHbI

CBe}IeHl/lﬂ 00 OCHAIICHHOCTH OHCHHIIIMHBI CHCHHAJTH3IHPOBAHHBIM H J'laﬁ(]paTUprIM
OﬁopyHOBaHHeM H NIporpaMMHBIM obecreueHHEM

No Bun 3anaruit HammenoBanue | OcHameHHOCTH CIIELHAIBHBIX [Tepeuens
m\ CIIEIHAIIPHBIX | IIOMEIEHHH U IIOMEeIeHHH s IIPOrPaMMHOTO
I [IOMEIIeHUH U CaMOCTOSITENIbHOM paboThI obecnieyeHHs.
NOMEINCHUH JUIs PexBH3UTHI
CaMOCTOSTENIEHO IIOJTBEPIKTAIOIIIETO
# paboTsl JTOKYMEHTa
1 | Jlexnuu VuebOHas Mebens ayIUTOpHas ¢ | Microsoft Windows,
ayJIMTOPUS JUIS | KONIMYECTBOM pabodux MecT B | O(pUCHBIH HaKeT
IIPOBEICHHUS COOTBETCTBHH ¢ KommdecTBOM | Microsoft  Office,
JIEKIIMOHHBIX cTyneHToB, pabouyee Mecro | [loroop Ne  43-
3aHATHH IpenojaBareis, mocka | 12/1712-2019 oT
ayIUTOpHAs. 18.11.2019.
Kommexr IIepeHOCHOTO
IIPOCKIITHOHHOI'O
obopynoBaHuUs: HOYTOYK,
IPOEKTOP, S9KPaH Ha IITaTHUBE.
2 | IIpaxTuueckue Vyebnas Meb6ens ayJMTOpHAs ¢ | Microsoft Windows,
3aHATHS AyIUTOPHS OIS | KONHYIEeCTBOM pabodyuX MecT B | OHCHBIH NAKET
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NPOBEICHHSA COOTBETCTBUH ¢ KommuecTBOM | Microsoft Office,
NPaKTUYECKHX | CTyJeHTOB, pabouee wmecto | Jlorosop Ne 43-
3aHATHH IIpeIoiaBaTels, nocka | 12/1712-2019 ot
ayIHTOpHAS. 18.11.2019.
KoMneroTepHas TeXHHKa: MathCad 14, Cuyer-
MIEPCOHANIbHBIE KOMITBIOTEPEI, | (hakTypa No
nepudepuitHple yCTpoUCTRa, Tr066970 ot
IOCTYII B 3NIEKTPOHHYIO 12.12.2008, 3A0
HHGbOpPMaIOHHO- "Co¢rJlaita Tpeiin",
obpaszosatensHyto cpeny HTU | 6eccpouno.
(bumuana) Yp®@V, xommnekt | MathCad 15, Cyer-
JTUIEH3UOHHOTO ¢dakTypa No
nporpamMmHoro obecrnedenus. | Tr066970 ot
12.12.2008, 3A0
"CodrJlaiiu Tpeiin",
HeccpoyHo.
Koncynpramun VYuebHas Mebens ayIUuTOpHAs c
ayqUuTOpHUS AN | KOJIMYECTBOM pabo4YMX MECT B
IIPOBEICHHUS COOTBETCTBUH C KOJHYECTBOM
. He Tpebyercs
KOHCYNbTallMil | CTyeHTOB, paboyee MecTo
IIpenojaBarens, J0CKa
ayIUTOpHAS.
Texymuii VYyebuas Mebenb ayIuTOpHas &
KOHTPOJIE, ayIuTOpHUs A1 | KOIMYeCTBOM pabo4yHuX MecCT B
IIPOMEXYTOYHAs | IPOBEICHHS COOTBETCTBHU C KOJHYECTBOM
aTTecTalus TEKYIIEero CTyZIEHTOB, pabouee MecTo He tpebyercs
KOHTPOJIA H IIperoiaBaTes, JI0CKa
IIPOMEKYTOYHO | ayJHTOpHAS.
1 aTTecTaluu
CamocrosrensHas | [lomemenus nus | Mebenb ayAMTOpHAs ¢ | Microsoft Windows,

paboTa cTy/IeHTOB

CaMOCTOSITEIEHO
¥ paboTel
obyJaronmxcs

KOJIHYECTBOM paﬁoqnx MECT B
COOTBETCTBHH C KOJHYECTBOM

CTYAECHTOB, paboyee MecTo
IIPENo/IaBaTeNs, JI0CKa
ayIUTOpHAsL.

KomMmibloTepHast TeXHHKA:
IIepCOHANBHBIE KOMIIBIOTEPHI,
nepudepuitHbie yCTpOiCTRa,
MOJK/IIOYEHUS K CETH
Huteprer, noctyn B
3JIEKTPOHHYIO
HH(OPMAITHOHHO-
obpazoBarensHyio cpeny HTHU
(pumuana) Ypd@V, komIext
JUIEH3HOHHOTO
IIPOrpaMMHOTr0 00ecIIeYeHHS.

O(UCHEI TaKkeT
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cyer-
daxTtypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodtJlaitn Tpein",
BeccpodHo.
MathCad 15, Cuert-
dbaxtypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeitn",
HeccpouHo.
Horosop Ha
[IPeI0CTABICHHE
IIOCTOAHHOI'O
IOCTYIIa K CETH
HHTepHET OT
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30.12.2019 Ne
800037

2.4. PABOYAS ITIPOT'PAMMA JUCHHUITVIMHBI

HPMMEHEHMG mexHoN02Ull UCKYCCMBEHHO20 UHmMENTIEKMA 6 MEXHUYECKUX CUCmeMax

2.4.1. COAEPX)KAHUE 1 OCOBEHHOCTH PEAIM3AIIUU JUCHHUIIJIMHBI

2.4.1.1. Texnonorun o0y4eHHsl, HCIOJIb3yeMble MPH H3YYEHHH JHCIHILTHHBI MOy IS

TpaﬂHHHOHHaﬂ (perOHYKTHBHaSI) TEXHOJIOTHA C HCIIOJB30BAHHEM 3JIEMCHTOB 3JICKTPOHHOI'O

oOydeHus.

2.4.1.2. IlnanupyemMsbie pe3y/abTaThl 00y4eHHN (HHAHKATOPHI) MO JHCIHIIIHHE

Koa u HauMeHOBaHHE KOMIIETEHIUMH

Ilnannpyemeble pe3yabTaThl 00y4eHus (MHIHKATOPHI)

TIK-3: Criocoben HCIIOJIB30BATH
MaremMaTtudeckue, (puzndeckue, QU3IMKO-

3uanua:
e crmocobeH amanTHpOBaTh METOABI HCKYCCTBEHHOTO

OCHOBBIBaJACE Ha 3HAHHUAX O CTPOCHHH
BEIIeCTBa, IIpUpoac XUMHYECKOH CBSA3H H
CBOMcCTBax Pa3IH9HBIX KJIacCoOB
XUMHYCCKHX OJJIEMCHTOB, COEIUHEHUH,
BEIICCTB H MaTEPHAJIOB.

XMMHYECKHe, XMMHUYEeCKHe MEeTOIBI JIJIs HHTEUIEKTAa K PpENIEHHIO 3aJa4  OpraHu3alliH
peleHuss  3amad  IpodecCHOHATBHOM TEXHOJIOTHIECKOT0 NpoLecca.

JCATEIIBHOCTH, a TaKKE€ OCYHIECTBIIATH

OKCIIepUMEHTAIbHEIE MCCIEJOBAHUS U

UCIEBITaHUS [0 3aJaHHOH MeTOJHKe,

NIPOBOJUTEL HAOMIONEHUS U M3MEpPEHHS C

y4EeTOM TpeGoBaHMH TEXHUKA

Oe3omacHOCTH, obpabatriBaTh %4

HWHTEPIPETHPOBATE 3KCIIEPHMEHTAIBHEIE

IaHHBIE,

TTK-9: Cnocoben u3y4ars, | Ymenusa:

aHATTH3UPOBATh, HCHOH"3OBa'£5 e CrocobeH MOCTPOHTH MOJENb  HCKYCCTBEHHOTO
MEXaHH3Mbl ~ XMMHYCCKHX  PCaKIHH, WHTEJUIeKTa JJISI MOAENHPOBAaHUS TEXHOJIOTHYECKOIO
OPOHUCXO[AIIUX B  TEXHOJIOTHYECKHX nporecca

nponeccax M OKpYXXalomeM  MHDPE, | [fyemw onvim/enadems:

® pacydeTa XapaKTEPUCTHK TOTOBOM OPOAYKIIHH C
IMOMOIIBKD METOO0B HCKYCCTBEHHOTO HHTEIJIEKTA.

2.4.1.3. Copep:xaHue JHCHHIIHHBI

Kon
Pasznen, rema
pasjena, Conepxanue
AUCIHILTHHBI
TEMbI
P1 Bresenue ITonstie wuckyccrBeHHoro wuHrewnekta. Cdeps
BEICHH
npuMeHeHHA. OyHKIIMOHAIBHBIE IPUMEHEHHS
BatiecoBckas knaccubukanus. Merox k Onmxaimumx
P2 3anaua knaccH(pHKaLUH cocenei. PerpeccuonHble MOJEIH JUIs
KJaccH(pHKalUK.
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Wcropus nosenenus. OCHOBHBIE — HalpaBlieHHUS
npumeHeHHsl. OCHOBHBIE TIOHSTHS MCKYCCTBEHHBIX
HEHPOHHBIX CETCH.

Omnpenenenne cetn Xombunna. IloctpoeHue cern
P4 Ceru Xondunaa. Xongunna.  PacnmosnaBanme — 00pa3oB  ceTAMHU
Xomndunna.

HckyccrBeHHble  HeHpoHHBIE  ceTH  0OpaTHOro
pacrpoctpaHenus. OOydeHMe HEHpPOHHOH CeTH —
anropuT™ 00paTHOTO pacmpocTpaHeHus. [locTpoeHue
OJHOCIIOMHOH HCKYCCTBEHHOH HEHpOHHOH CceTH.
ITocTpoenue IBYXCIIOHHOM HCKYCCTBEHHOH
HEWPOHHOH CETH.

Br16op UCXOIHBIX JaHHEBIX. Obyuenune
HCKYCCTBCHHOM HeHpoHHOH ceTH. IIporHosuposanue
Ka4yecTBa KOKca. AHanM3 TOYHOCTH Pe3y/IbTaTOB.

HckyccTBeHHBIE HEHPOHHBIE
CETH.

P3

P5 Mauunnoe ofyyeHue.

Monenuporanue kayecTsa
KOKca.

P6

2.4.1.4. fI3pIk peanM3anHH OPOrPAMMBI
IIporpamMma MMCIANIMHEL PEATH3yeTCs Ha TOCYIapCTBEHHOM A3bIKe PoccHiCKOil Oenepanuu.

2.4.2.YYEBHO-METOAUYECKOE H HWH®OPMAIMOHHOE OBECIEYEHHUE
TACIUTLTAHBI

DJIeKTPOHHbIE pecypcnl (M3AaHHs)

1.Ceprees, H.E. CucTeMbl HCKyCCTBEHHOTO MHTe/UIEKTa : y4ebHoe mocobue / H.E. Ceprees ;
FOxHblit Qenepanbupiii yHUBepCHTET, MHKEHEPHO-TEXHONOTHYECKas aKageMus.. — Taraspor :
IOxupiii denepanpueii yausepcurer, 2016, — Y. 1. — 123 c. : cxem., Wi, Tabn. — Pexum
mocryna: no moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=493307 (mara
obpamenus: 29.03.2021). — Bubmworp. B ku. — ISBN 978-5-9275-2113-5. — Texkcr

3JIEKTPOHHBIH.

IleuaTHrie n3HaHHA

1.Caax A.3., Ilaxomos E.B., Trommsikos B.M. VHbOpMAaMOHHEIE TeXHOIOTHH YIIPABICHUS:
yueOHuK. M.: [Turtep. 2009. 318 ¢. — 5 3xks.

IIpodeccnonanbapie  6askl  AaHHBIX, HHGOPMALMOHHO-CIPABOYHBIE M IOHCKOBBIE
CHCTEMBI

1.9bC «YuuBepcurerckas 6ubnuoreka onnain» (http:/biblioclub.ru)

2.9bC «Jlanb» (https://e.Janbook.com/ ).

3.9b «Onexrponnas 6ubnnorexa HTW» (http://nti.urfu.ru ).

Matepuausi s aan ¢ OB3

Bece komtent OBC mnpencraneH B Buge (aiinos cremmansHoro Qopmara s -

BOCITPOU3BE/IEHHs CHHTE3aTOPOM PE4H, a TaK )K€ B TECTOBOM BHE, IPHUTOJHOM IS MPOYTEHHS C
HCIIOJIE30BAaHUEM SKPAHHOH JyIBI H HACTPOHKON KOHTPACTHOCTH.

2.43.MATEPHAJIBHO-TEXHUYECKOE OGECIEYEHHUE JUCIUIIJIAHBI

CBE,E[EHHH 00 OCHAIMEHHOCTH NMHCUHILIHHBI CIENHAJHU3HPOBAHHBIM H JIaﬁOpaT()prlM
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00opyaoBaHHEM M IPOrPaMMHBIM ofecnedeHHeM

Ne Bun 3anaruii HaumenoBanue | OcHaIIEHHOCTH CHEHATBHBIX [Iepeuenn
m\ CHENHAIBHBIX | MOMEIIEHUN U [IOMEIICHHUH T IIPOrpPaMMHOI0
I MIOMEIIEHHH U CaMOCTOSITENILHOM paboThI obecneueHusl.
TIOMEIEHHH I PexBH3UTE
CaMOCTOSITENIEHO IOTBEPIKAAIOIIETO
i paboThI JIOKyMEHTA
1 | Jlexoun Yuebnas Me6ens ayIuTOpHAas ¢ | Microsoft Windows,
ayTUTOPHsA JUIA | KOJIHYECTBOM pabouMX MeCT B | O(HMCHBIH MaKeT
MIPOBEACHUS COOTBETCTBHH C KOJH4ecTBOM | Microsoft Office,
JIEKITUOHHBIX CTyneHTOB, pabouee Mmecto | JlJoroop No  43-
3aHATUH npenojaBaTels, nocka | 12/1712-2019 oT
ayIUTOpHAs. 18.11.2019.
Kommnext IIEPEHOCHOTO
IIPOEKIIHOHHOTO
obopynoBaHus: HOYTOYK,
IIPOEKTOP, SKpaH Ha IITATHBE.
2 | IlpakTHyeckue Vuebuas Meb6ens ayauTOpHast ¢ | Microsoft Windows,
3aHATHS ayIHTOPHsA JUIA | KOIHYECTBOM PabouuX MeCT B | O(HCHEIN IaKeT
IIPOBE/ICHHUS COOTBETCTBHH C KoimuecTBOM | Microsoft Office,
MIPaKTHYECKHX CTy#eHTOB, pabouee Mecto | Jlorosop Ne 43-
3aHSATHH IpernojaBaTens, nocka | 12/1712-2019 ot
ayIUTOpHAas. 18.11.2019.
Kommerotepras texnuxa: MathCad 14, Cuer-
NepPCOHATbHBIE KOMIIBIOTEPBL, | (akTypa Ne
neprdepuitHbie yCTpoiicTBa, Tr066970 ot
IIOJKJIFOYEeHHS K CETH 12.12.2008, 3A0
HWnrepuer, noctyn B "Co¢1JIaiin Tpeiin",
3JIEKTPOHHYIO BeccpoyHo.
HH(OpMaIMOHHO- MathCad 15, Cuer-
obpaszosarenpHyio cpexy HTU | daxtypa Ne
(dbunmmana) Yp®@V, kommnexkr | Tr066970 ot
JTHUIEH3HOHHOTO 12.12.2008, 3A0
nporpammuoro obecnedenus. | "CodrJlaitn Tpeiin",
HeccpouHo.
Horosop Ha
IIPEIOCTABJIEHHE
HOCTOSIHHOI'O
JIOCTyIA K CETH
Hnrepher ot
30.12.2019 Neo
800037.
3 | Koucynsramuu YyeOHas Mebens ayJIUTOpHAs c
ayJIMTOPHS I | KOJIUYECTBOM pabo4ymMX MecT B
[IPOBEICHHUS COOTBETCTBHH C KOJHYECTBOM
N He tpebGyertcs
KOHCYJBTAllMi | CTyAeHTOB, paboyee MecTo
TIpeno/jiaBare’is, JI0CKa
ayIUTOpHAs.
4 | Texymmit Yyebnas Meb6ens ayIuTOpHas c He-rpebyenos
KOHTPOJIB, ayQUTOPHS VISl | KOIMYECTBOM PaboumX MECT B
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IIPOMEXKYTOYHas | MPOBEICHHUS COOTBETCTBHH C KOJHMYECTBOM
aTTecTalus TEKYIEro CTYIEeHTOB, pabouee MecTo
KOHTPOJISI X IIperoiaBpaTes, IocKa
IIPOMEXYTOYHO | ayAUTOpHAs.
¥ aTTecTaluy
CamocrosrensHas | [Tomemenus nis | MeGens ayIUTOpHAs ¢ | Microsoft Windows,

paboTa CTyIeHTOB

CaMOCTOSITETEHO
i paboTEI
obyuaronuxcs

KOJTHYECTBOM pa601mx MECT B
COOTBETCTBHH C KOJIHYECTBOM

CTyneHToB, pabodee MecTo
IIperoaBaTens, JIocKa
ayJUTOpHAs.

KoMmprorepHas TeXHUKa:
NEPCOHAIIBHBIC KOMIIBKOTEPHI,
nepudepuiineie ycTpoiicTaa,
TOAKIIIOYESHUS K CeTH
HHTepHeT, NOCTYN B
3NIEKTPOHHYIO
HH(pOpPMALIHOHHO-
obpazoBarensHyIo cpexy HTU
(bunuana) Yp@Y, koMIUIEKT
JTUIIEH3UOHHOTO
IIpOrpaMMHOT0 00eCIIeYeHuS.

O0QUCHBINA NakeT
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuer-
baktypa Ne
Tr066970 ot
12.12.2008, 3A0
"Cod1Jlaitn Tpeitna",
GeccpodHo.
MathCad 15, Cuert-
baxTypa No
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeitn",
BeccpodHo.
Jloroeop Ha
MIPEI0CTABICHHE
MOCTOSHHOTO
IOCTYIA K CETH
WUHuTEpHET OT
30.12.2019 Ne
800037.
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