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Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceqaHuu Kadeapol

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

[Ipotokom or 2022r. Ne
3aB. kadeapoi 1.X.H., mpodeccop Byros I'.M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucroauenus B 2023-2024 yueObHoOM roay Ha 3acegaHuu kadeapol

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokom ot 2023 . Ne
3asB. xadenpoit 1.x.H., mpoceccop Byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucroauenus B 2024-2025 yueOHoOM roay Ha 3acegaHuu Kadeapol
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

[Iporokom o 2024 1. Ne
3aB. xadenpoii 1.x.H., mpoceccop Byros I'.M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llensio sBIsIeTCSA POPMHUPOBAHNE Y CTYACHTOB 0a30BBIX 3HAHMI U HABBIKOB B 00JIACTH XUMHUUYECKOTO, (PU3UIECKOTO H
MaTeMaTH4eCKOro MOJIEIUPOBAHUS THAPOMEXaHUIECKUX, TEMIOBBIX, MACCOOOMEHHBIX U PEAKTOPHBIX MPOLIECCOB

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPHTEIbHON NOAT0TOBKE 00y4aromerocs:

2.1.1 | Amst ocBOCHUS TUCIIMILUINHEI « MOIeTpOBaHNE SHEPTO- U PecypcocOeperaroniux MponeccoB B XUMHIECKOH TEXHOIOTHH,
He(pTeXUMHU U OMOTEXHOIOTHM»00ydaromuecs JOKHBI 00/1a1aTh 3HAHUAMHE, YMEHUSMH U HaBBIKAMH, TTOJIY4CHHBIMH
IIPU U3y4EHUH AUCIUILINH:

2.1.2 | ®usuka

2.1.3 | Maremaruka

2.14

2.1.5 | Mammus! 1 000pyZOBaHHUS YHEPTO- U pecypcocOeperaomunx Ipon3BOCTB

2.1.6 | IIpotiecchl 1 anmapathl pecypcocOeperarommx TeXHOIOT A

2.1.7 | CucteMbl aBTOMaTU3UPOBAHHOTO MPOCKTHPOBAHHUS

2.1.8 | BBeneHre B MEXaHHKY CILTONIHBIX CPE]]

2.1.9 [ Ouepro- u pecypcocbeperaronie OHOTEXHOIOTHN

2.1.10 | SIBneHne epeHoca MMITYIIECA ¥ SHEPTHH B XMMUUECKOH TEXHOJIOTHH (THAPaBIIIKA

2.1.11 | UadopmaTrka

2.2 | JucuMmIMHbI ¥ PAKTUKH, JJI51 KOTOPBHIX 0CBOEHHE JAHHOI TUCIUIIHHBI (MOIY/Is1) HEOOXOIMMO KaK
npealIecTByOIee:

2.2.1 [ OcBoeHune qUCHMILINHBI «MOJETMPOBAaHKE SHEPTO- U PeCypcocOeperaroux MpoLeccoB B XUMUIECKOH TEXHOIOTUH,
He(TEXUMHN 1 ONOTEXHOIOTHI»ABIISIETCS HEOOXOIUMBIM JJIS N3y9eHHS ITOCTICYIONINX JUCIIUIUIMH B paMKax
JanbHeiero GopMIPOBaHUS B PA3BUTHS CIETYIONINX KOMIIETEHIIH

222

223

2.2.4 | BemmmonHeHHe, MOATOTOBKA K IIPOIIEAYPE 3aIIUTHI U 3alIUTa BEITYCKHOH KBaTH(HKAIHOHHOH pabOTHI

2.2.5 | KoHCTpyHpOBaHue 1 pacyeT 000pYIOBaHUS SHEPro- H PECypcocOeperaronInX MPOU3BOICTB

2.2.6 | [IpoekTHpoBaHKE SHEPTO- U PECypcoCcOEPEraroNINX MPOLECCOB U MPOM3BOACTE

3. KOMIIETEHLIIY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3Y.JILTATE OCBOEHUSI JUCIUILIAHBI
(MOJLY.JIsT)

IIK-6.1: 3HaeT cocTosiHHE H NMEPCHEKTUBLI PAa3BUTHA METOJA0B IIPOrHO3UPOBAaHUA, pacueTa U NMOBLINICHUA HAACKHOCTH B
CTpaHe U B MUPE,TCOPCTUICCKUEC OCHOBBI TCOPUH HAACKHOCTH TEXHUYCCKHUX CUCTEM; XapaKTECPHbIC CX€MbI U IIPUHIIHAIIBI
pacuera HAACKHOCTH XUMHYECKOI0 oﬁopyaosam/m.

OCHOBHBIE€ TCPMHUHBI HCITOJIB3YEMbI€ B TUCHUIIJINHE, IAPAMETPLI M MOKA3aTE/IU, XapaKTePU3YyIOIIME HAIC)KHOCTh, METOAbI
pacuera HAICKHOCTH CJI0KHBIX XUMHUKO-TEXHOJIOIHYECCKUX CUCTEM, METO/IbI PCIHICHUA 3a4a4 110 OIPEACICHUIO
ONTUMAJIBHBIX 3HAYCHUSA HAACKHOCTH oﬁopyuosamm, IKCIEPUMEHTAIbHBIC METO/bI ONPEICJICHUA HATCIKHOCTH.

ITK-6.2: ymeeT aHAJIM3UPOBATh CUCTEMbI € MO3ULIMU METOAa CTPYKTYPHBIX CXeM; ONPeAe/siTh OCHOBHbIC HANIPABJICHHS
COBEPIICHCTBOBAHMS HAIE2KHOCTH 3J1EMEHTOB U CHCTEM;

€aMOCTOAITeJIbHO Pad0TaTh ¢ TEXHHYECKOH JIMTepaTypoii MPH pelleHHH KOHKPETHBIX 32124 HAeKHOCTH. HCIO0Ib30BATh
NPUKJIaAHble IPOrPAMMBbI 110 MOACJIMPOBAHUIO M PacyeTy HaJe:KHOCTH 3J1eMEHTOB U CHCTeM; CII0JIb30BaTh CTAHJAPTHDIE
AJITOPHUTMBI PellicHUs] TUIIOBBIX 32124 HA/IeXKHOCTH YCTPOIICTB M CHCTEM.

IIK-6.3: BJageeT HABLIKAMH aHAJIM33a XUMHUKO-TEXHOJIOTHYECKUX CHCTEM € MO3UIIMHU HAACKHOCTH
HAaBBbIKAMH ONIPEACIATDb HAACKHOCTD BOCCTAHAB/IMBAECMbBIX 1 HEBOCCTAHABJIUBACMbBIX 3JIEMECHTOB U UX XaPAKTCPUCTUKH
HaBbBIKAMH COCTABJICHUSA ypaBHeHm?i IJIA pacdyeTa HAACKHOCTH CUCTEM.

IIK-5.1: 3HaTh NPUHIUIIBI OCYIIECTBIEHUS TEXHOJIOTHYECKOr0 NMpouecca B COOTBETCTBUHU € PerjiaMeHTOM H UCN0JIb30BaTh
TeXHHMYecKHe CPeIcTBA VI M3MePeHNs OCHOBHBIX MapaMeTPOB TEXHOJIOIHYeCKOro NMpouecca, CBOHCTB ChIPpbs U MPOAYKIIUH

IIK-5.2: ymeTh pemiaTh CTaHAAPTHBIE 32/1a4H NPodeccHOHATOHOI NeTeIbHOCTH HA 0CHOBe HH(OPMALMOHHON 1
O6udMorpaguyecKkoii KyJabTyphl ¢ IPHMeHeHHeM HH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA H ¢ Y4eTOM
OCHOBHBIX TPe0OBaHMI1 MH(OPMALIMOHHOI 0e30IACHOCTH;

COBEPUICHCTBOBAThL TEXHOJIOTHYECKHUI Npolece ¢ MO3ULMI 3Hepro- U pecypcocéepe:keHnsi, MUHUMHM3AallHU BO3/1CIiCTBUA HA
OKpY:KAIOLIYI0 CPEAYy;

HCI0Jb30BaTh COBPEMEHHbIe HH(POPMAIMOHHbIE TEXHOJOTUH, IPOBOAUTL 00pa00TKY HH(OPMAIIMH C HCIOIb30BAHUEM
NPUKJIAAHBIX IPOrpaMM H 0a3 JaHHBIX A1 pacyeTa TeXHOJIOrHYeCKHX NapaMeTpoB 000py10BaHus.

IIK-5.3: B1ageTs MeToAaMU IKOJIOTHY€CKOT0 MOHUTOPUHTIA CPelbl




IIK-4.1: 3HaTh TEXHOJIOTHYeCKHii Mpolecc, COCTaB 000PYA0BAHNUS M CTPYKTYPY XHMHYECKHX MPOU3BOJCTB; MPHHIUMNDI
Pa3padoTKH TEXHOJOTHYeCKHX CXeM M cXeM aBTOMATH3aIHH;

MeTO/BI BHIOOPAa THIIOBOTO PacyeTa i KOHCTPYHPOBAHHS HECTAHIAPTHOT0 000PYI0BAHNUS; HOPMBI H MOPSI0K
NPOEKTUPOBAHUS XUMHYECKUX MPOU3BOJCTB;

NOCJ1eI0BATEILHOCTh, COCTAB U CO/IeP:KAHHE MPOEKTHOIH JOKYMEeHTAIIHH.

IIK-4.2: ymeeT pa6oTaTh ¢ JIUTEPATYPHBIMH HCTOYHHKAMH, CTAHIAPTAMHU M TEXHHYECKO TOKYMeHTAIHeH 1m0
HanpaBJIEeHUIO;

BbIOHPAaTh THII, XapAKTEPUCTUKY 31aHUs (IOMELIeHUsI) AJ18 IPOEKTUPYEMOr0 NPOU3BO/CTBA;

pa3padaTbiBaTh NPHHIHNHAILHbIE TEXHOJIOTHYECKHE CXEMbI, CXeMbl ABTOMATH3AIHH, OCYIIECTBISITH KOMIIOHOBKY
o0opy1oBaHuUs;

BBINMOJHATDH NPOCKTHYIO JOKYMEHTAUIO ¢ UCITOJIb30BAHUEM IPUKIIATHBIX IPOrpaMm;

IIK-4.3: B1ageer merogaMu aHan3a 3(pGeKTUBHOCTH NPOEKTHPYEMbIX IPOU3BOACTB HA OCHOBE MOJIC/IUPOBAHUSA U pacyera
CBIPbEBbIX, JHEPIeTHYECKHX M NPOU3BOACTBEHHBIX IOTOKOB; NPOCKTHPOBAHMSA NPOCTBHIX TEXHOJOIMYECKHX Y3JI0B;
BBINOJHEHUS] MOHTAKHO-TEXHOJOTHYECKOil 00BSI3KM 000pYA0BAHNS;

IK-2.1: 31aer NMPUHIHUIBI OCYIECTBJICHUA TEXHOJIOTHYECCKOI'0 Mpomecca B COOTBETCTBUH € PErJIaMEHTOM U MCITOJIB30BATH
TEXHUYECKHE CPeICTBA 1/l U3MEPECHUA OCHOBHBIX MMAPaMETPOB TEXHOJIOIrHY€CKOI0 1nmpoiecca, CBOIiCTB CbIPbS U MPOAYKIIUH

ITIK-2.2: ymeer BbIOMPATh THIBI MALIIUH, allIIAPATOB /ISl BbINOJIHEHHS ONPeJeIEHHbIX TeXHOJIOIHYECKOM CXeMOil 1
perjaMeHToM MpoLeccoB U oNepaluii;

AHATN3HUPOBATh TEXHOJIOTHYECKHE MAPaMeTPhbl M KOHCTPYKTOPCKHUE PellieHUs AeTaJeii, y3J10B, MallllH, alllapaToB, padoueii
OCHACTKH;

OCYLECTBJIATH TEXHOJIOIHYECKHE, IPOYHOCTHbIE, TEXHHUKO0-IKOHOMHYECKHE PACUEThI;

NpeAIaraTb palioOHAIbLHbIC TEXHHYECKHE PellIeHUsl 10 MOJePHU3alHH, PEKOHCTPYKIUH, YCOBEPIICHCTBOBAHMIO H I0BOIKe
TEXHOJIOIM4eCKOro 000py10BaHHsI H OCHACTKH; COBEPIICHCTBOBATH TEXHOJOTHYECKHIi MPOLECC ¢ MO3UIUI JHEPro- 1
pecypcocOepeskeHHsl, MUHMMH3alMH BO3/1CHCTBHS HA OKPYKAIOILYIO CPely;

HCIO0Jb30BATh COBPEeMEHHbIe HH(POPMAINOHHbIE TEXHOJOTUH, IPOBOAUTL 00pa0oTKY HH(OPMALIMH C HCIOIb30BAHUEM
NPUKJIATHBIX POrpaMM U 0a3 JaHHBIX JJIs1 pacdeTa TEXHOJIOTMYeCKHX apaMeTpoB 000py10BaHHS.

IIK-2.3: B1ageer mpueMaMu KOHCTPYMPOBAHUS 000PY10BAHHMA M OTAeJIbHBIX €ro y3JIOB U JIeTajiell ¢ HCIO0Jb30BaHiEe CHCTEM
ABTOMATU3UPOBAHHOI'O NPOCKTUPOBAHUSA.

B pesynbTarte 0cBOCHUS JUCHMILIMHBI 00y4aromuiics 10/KeH

3.1 | 3nars:

3.1.1 | 0OBEKTHI XUMHUYECKOM TEXHOJIOTUH, Heq)TGXI/IMI/II/I u 6I/IOT€XHOJ'IOFI/II/I, TCXHOJIOTUYCCKHUE IMTPOLECChI, IPOUCXOAIINE B
HaTYPHBIX amraparax 1 BO3MOXKXHOCTU (l)I/IBI/I‘IeCKOFO, XUMHUYIECKOTO U MATEMATUYCCKOTO0 MOACIIUNPOBAHUA
TUAPOMEXAHUYCCKUX, TCIIIIOBBIX, MacCOOOMEHHBIX U PCAKTOPHBIX MPOLECCOB.

3.2 | YmeTh:

3.2.1 AHAIIM3UPOBATH PA3JINYHBIC TEXHOJIOTUYCCKUE MPONECCHI U TaBaTh PEKOMCHIAIINHN T10 YITYYIICHUIO IMPOBEACHUSA 3TUX
IIPOLECCOB MYTEM COBEPIICHCTBOBAHUA UMCIOIIETOCS TEXHOJIOT'UNIECKOI'0O 060py,I[OBaHI/IH NI COo3JaHMs HOBBIX alIapaToB

3.3 | Baagers:

3.3.1 [HaBBIKaMH (PU3UUECKOTO, XUMUIECKOTO M MATEMAaTHIECKOTO MOACINPOBAHUS  ONTUMHU3A-IIUH TEXHOJIOTHIECKUX
IPOLIECCOB; TEOPUH MOJ00US U pa3MEepHOCTEH, MaclTaOMPOBAaHUS IIPU MEPEXO/IE OT OMUCAHMS MOJIeIeil K HATYPHBIM
00b -eKTaM, aJITOPUTMH3AIMHI PacueTOB THIPO-MEXaHNUECKHUX, TEINIOBBIX, MACCOOOMEHHBIX U PEaKTOPHBIX IIPOLIECCOB

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon HaumenoBanue pasaeioB u tem /Bug | Cemectp / | YacoB | Komneren- | Jluteparypa | Untpe | IIpumeuanune
3aHATUS 3aHATHA/ Kype 197078 PAaKT.
Pazpeua 1.
1.1 O6mmue noustus. Llenu u 3agauun 7 1 JIT.1 JI1.2 1
MogenupoBanus. Kinaccupukanus J1.3
moneneit. /Jlex/ JI1.4J12.1
2132253 54
25026 97 38
29510311
212
1.2 duznyeckoe MoICTUPOBAHHHE. 7 1 JI.1J11.3 1
JlocTonHCTBa METOIa (PU3UIECKOTO JI1.4
MozenupoBanus. Henocratku merona D102 053 54
(usnveckoro MmoaenupoBanus. /JIex/ 2526957 38
1.3 MaremaTHueckoe MOJEIUPOBaHHNE. 7 1 JI.1J11.3 1
MeToapl COCTaBIEHUS MATEMAaTHIECKUX JI1.4
monenelt. /Jlex/ 013233524
252627 38
299510911
212




1.4 OKCHEepUMEHTAIBHO - AHATUTUIECKUH J1.1J11.2
mero. TeopeTuieckuii METo/I. JI1.3
CorocraBiieHue METOAO0B MTOCTPOCHUS JI1.4J12.1
MaTeMaTU4eckux mojeneit. /Jlex/ 01323334

D536 37 38
39310211
212

1.5 Omnupuueckuit Meron. Henocrarku. J1.1J11.3
OO011ast OlIeHKa YKCIIEPUMEHTAIBHBIX JI1.4
MeTonoB. /JIex/ D192 0303 D4

3536 37 38
39310011
212

1.6 J10CTOBEPHOCTH ¥ MPOCTOTA MOJICIH. JI.1J11.3
Pemienue ypaBHeHUI MaTeEMaTH4ECKOrO JI1.4J12.1
omucanus. [IpoBepka agekBaTHOCTH U 013233524
uaeHtTuukanus Mmoaenu. Boibop 2556 D7 D8
MaTteMatudeckoit moaen. /JIex/ 39310211

212

1.7 Owmnupudeckre Gopmyiel. BBogHbIe J1.1J11.3
3amevaHusl. JInHeiHas 3aBUCUMOCTb. JI1.4J12.1
Meron BbIpaBHHUBaHUS (3aMEHBI 013233 54
TepeMeHHbIX). /JIex/ 35056 07 08

393100911
212

1.8 Mero1 HAUMEHBILINX KBAJAPATOB. JI1.1 J11.3
Kpaessle 3amaun 17151 0OBIKHOBEHHBIX JI1.4J12.1
nuddepeHnnanbHEIX ypaBHeHNH. /JIex/ 01323334

D536 37 38
39310211
212

1.9 Pa3nenenune nepemennsix. JInnenHsle J1.1J11.3
YpaBHEHUS IEPBOTO MOPSIKA. 1.4
TpubnmxéHHOE pelnieHne 0OBIKHOBEHHBIX 013233 54
muddepeHnnanbHBIX ypaBHeHNH. /JIex/ 35056 07 08

393100911
212

1.10 TpubnmxéHHOE pelieHne JI.1J11.3
nuddepeHInaTBHEIX ypaBHEHNH. MeTox J1.4
Otnepa. Mertox IN'anépxuna /JIex/ 013233524

D536 37 38
39310211
212

1.11 Meton koHeuHbIX pa3HOCTEd. MeTon J1.1JI1.3
CETOK JAJISl ypaBHEHUS JI1.4
TEIUIONPOBOIHOCTH. /JIex/ D192 033 D4

3536 37 38
393100911
212
1.12 Merton manoro napamerpa JI.1J11.3
(Bo3mymennit). /Jlex/ J1.4
01323334
D536 37 38
39310211
212

1.13 ITocranoBKa KpaeBbIX 3a1a4. BeI-60p JIT.1J11.3
cucteMbl KoopauHat. OCHOB-HBIE JI1.4
ypaBHeHUs. [ paHUYHbBIE YC-TTOBUSL. 013233 54
Crioco0BI CHIDKSHUS Pa3-MEPHOCTH 25026 97 38
KpaeBbIX 3a7a4. /JIex/ 393100911

12




1.14 IIpuMepbl IOCTAHOBKU U PELLIECHUS 7 2 JI1.1 J11.3 0
KpaeBbIX 3a1a4. BankoBoe TeueHue J1.4
BA3KOH *kuaKocTu (Teopus ['ackemna). 010202354
Amnanms pemrenus. /JIex/ 25036 27 28
59510211
312
1.15 Hcnonb3oBanue cpensl «Matkam 1iis 7 8 JI1.1JI1.2 3
aHaIu3a MaTEMAaTUYECKUX MOJEIIEH. J1.3
Oco0EeHHOCTH aHaNK3a MaTeMaTHYECKUX JI1.4J12.1J13.
MOJeNeH XUMUKO-TEXHOJIOTHUECKUX 1
npoueccoB. Bapsupyemsle u He 010202354
BapbUpyeMbIe TAPAMETPHI 3aJa4H. 0536 37 38
Wnentudukatopsl. /J1ad/ 29510311
212
1.16 MateMaTHuecKoe MOJEIUPOBAHUE 7 8 JI1.1J11.2 3
TUAPOIMHAMUYECKHUX IIPOLIECCOB JI1.3
XHMHUYECKOI TeXHOIOTHH, HEPTEXUMHUHUU JI1.4J12.1J13.
u OnotexHonmorun /J1ad/ 1
31323354
05326 37 38
59510211
312
1.17 MateMaTHueCcKoe MOAECIUPOBAHUE 7 8 JI1.1JI1.2 3
TETI000MEHHBIX ITPOIIECCOB XMMUYECKOM J1.3
TEXHOJIOTHH, HePTEXUMUH U JI1.4J12.1J13.
ouotexuosoruu /J1a6/ 1
31323354
3536 97 38
59310011
1.18 MaremaTHueckoe MOJeIMpOBaHNE 7 8 JI.1J11.3 3
MaccOOOMEHHBIX IPOIECCOB XUMHIECKON JI1.4J12.1J13.
TEXHOJIOTHH, HePTEXUMUH U 1
ounorexHonoruu /J1a6/ 313233 54
3526 37 28
393100911
312
1.19 CemectpoBas pabota. CoriaacHo 7 60 0
HHIUBHIyaJbHOMY 3ananunio /Cp/ 31323354
3526 07 28
59510211
312
1.20 Ok3ameH /Ok3ameH/ 7 36 0

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpo/IbHBIEC BONIPOCHI H 3a/IaHUSI

Pabouas mporpamMMa IUCIUIUIMHEL oOecriedeHa (POHIOM OIEHOYHBIX CPENICTB AJIS MIPOBEICHNUS BXOIHOTO, TEKYIIET0 KOHTPOJIS H
IPOMEXYTOUHOH arTecTaruy. PoHA BKIIOYAeT THUIIOBBIE PACUETHBIE 3aJaHNUs, 3a1aHHs A1 KOHTPOJIBHBIX, TaO0paTOPHBIX padorT,
3a7aHus B TECTOBOW (popM BOIPOCH! K 3a4€Ty. DOHJT OLIEHOYHBIX CPEJCTB MPEICTaBICH B yUeOHO-METOANYECKOM KOMILICKCE
JVICITUTTIAHEL.

Hcnons3yemble GOPMBI TEKYIIET0 KOHTPOJIS: KOHTPOJIBHBIE PAOOTHI; ayJUTOPHEIE CAMOCTOSTEIbHBIC PA0OTHI; TUIIOBEIE PACUETHBIC
3aJaHus; 1abopaTopHble paboThl; YCTHBIN OMPOC; YCTHOE COOOLIEHNE; TECTUPOBAHUE.

Bompocs! k 3auery:

1. MopnennpoBaHue MHOTOCTAJUHHBIX TIPOIECCOB. CocraBneHne MOENHN I OXHON CTYIIEHH ITporecca. Y paBHEHHS
MaTepHaIbHOTO U TeIJIOBOro OanaHca. PaHoBecue ¢a3. Cxema MOJeNH CTyNeH! U 00beAMHEHHASI MOJIEINb IPOLIECCa SKCTPAKIIUH.

2. OneparopHo-cuMBoIMYecKas MoJienb. CBolicTBa Mojelnell U Kputepuit 3¢ GekTHBHOCTH. MeTo/pl peleHUs YpaBHEHUH |
BUJIBI CBSI3eH MEXIy OTJCIBbHBIMH CTaausIMU. KoppekTrpoBKa ypaBHEHHUH i1 0OecTiedeHHsT BOSMOXXHOCTH X PEIICHUS.

3. Vcrionp30BaHHE METOMOB KOPPEIISAIIMOHHOTO M PETPECCHOHHOTO aHAIM3a JUIA PEIICHUS 33a7ad MOJCIHPOBAHNUS.

4. MogenupoBaHue MPOTOYHOTO ammapaTa WAEaNbHOro cMeleHns. MoJieb KWHETUKH 00paTUMOM XUMUYECKOH peakLuy.
VYuér ternoBoro 3¢ dekra peakiuii. OxJaxIeHUe PeakIMOHHOH cMecH.

5. OCHOBHBIE CBEACHHS O MaTEMaTHIECKOM MOJCINPOBaHUN. MozaennpoBaHue KaKk METO ITO3HAHU, CO3/MaHUS U
COBEPIICHCTBOBAHMS PA3INYHBIX 00BbEKTOB U cHcTeM. DU3HUeckoe U MaTeMaTHIECKOe MOJETTHPOBaHHUE.

6. OnepaTopHO-CUMBOIMYECKass MaTeMaTuueckas Mozenb. CTpykTypa TexHonorudeckux casaseit B Mogenu XTC. Crenenb
cBoboxber XTC. INousTre 00 MHMOPMAIIMOHHBIX IEPEMEHHBIX.

i ITorokoBsle Tpadbl M METOAUKA MX ITOCTPOCHHUS.

ii. HeiipoxomnbroTeps! u Heiporuiatel. [locTanoBka 3amaun MoaenupoBanus. [IporpaMmHoe obecrieueHre U HEHpOIIaThl




JUI COBPEMEHHBIX HEPOKOMIIBIOTEPOB. MOAEIMPOBaHUE CUCTEM C COCPELOTOUEHHBIMY IapaMETPAMHU.

7. [puHIMTIE MaTeMaTHYeCKOTo MoaennpoBaHus. Kiaccndukarms u cTpykTypa mMoneneil. Bumasr moneneit. [ToctaHoBka
3agaun. TeopeTndeckuii aHanu3 ¥ BEIOOp (hyHIAMEHTAIBHBIX 3aKOHOB (pyHKIIOHNpOBaHUS Co31aHNE 1eTePMUHUPOBAHHBIX
MaTeMaTHYECKUX MOJIEIIEH.

8. Pa3paboTka cTparerun pelieHus: CUCTEM YpaBHCHUH MaTeMaTHYeCKOH MOJENH ¢ MOMOIIBIO JIBYJOJIBHBIX rpados.

9. UYncneHHOE pemieHne aredpandeckuxX W TPAHCIICHACHTHBIX YPaBHEHHH C IMOMOIIBIO UTEPAIIMOHHBIX METOIOB.

10. ITpuHIUIBI YCTaHOBIEHHUS COOTBETCTBHUS MOAENEH peanbHBIM 00bEeKTaM

1. MonenupoBaHue siBICHUH (a3oBoro paBHoBecHs. Monenb KuneHus. MozenpoBanye neperonku cmeceid. I[Ipunnmn
JEWCTBHS TEIUIOBBIX TPYOOK.

12. PernmameHTHpOBaHHBIE W ONTUMH3HpYOMKE HH(OPMAIMOHHBIE NTepeMeHHble. Kpurepuit apdexrusrocta XTC.

13. MogenupoBaHue IBUKEHUS ra3a 1o TpyOooIlpoBoLy ¢ 0OMEHOM DHEPrueil ¢ OKpyKarouen cperaou.

14. Co3aHne MaTeMaTHYECKUX MOJENeH dKCIEpHMMEHTAIbHBIME METOAaMH. Y pPaBHEHHUs MOAENEH.

a. AHan3 MaTeMaTHYeCKOTO OIMCAHMA UL TOATBEP)KICHHUS €ro aJleKBaTHOCTH peabHOMY mporieccy. CTaTHcTHYeCKne
KPUTEPHH COOTBETCTBUS MOJIENICH pealbHBIM OOBEKTaM.

15. OtobpaXkeHHe XMMHKO-TEXHOJIOTMYECKHX CXEM C IIOMOLIBIO MOTOKOBBIX rpados. [BynonbHbIe HHOOPMaINOHHbIE
rpadpbl, HIOCTPOCHNE U X CBOHCTBA.

16. OCHOBHBIE TTOJIOXKEHHS TEOPHH CHHTE3a M aHAIN3a XMMHKO-TEXHOJIOTHUECKHX CHCTEM KaK OJHOTO U3 BHIOB

MonenupoBanua. O6o0ménHas Gopma Mozeneit. Mcnoap3oBanue Moieneil pu MPOEKTUPOBAHNUH U IKCILTyaTallul CUCTEM.
AHanu3, ONTUMHU3aLUs U CHHTE3 MOJIEIICH U CUCTEM.

17. Mogens NpoTOYHOM TUAPABINYECKON EMKOCTH. Mozenb nepeMeIuBaHus KOMIIOHEHTOB. Y PaBHEHUS OIIMCAHUS
COCTOSIHUS Ta30BOH (ha3bl.

18. Ipencrasnenue Tonosnornueckoit mogenn XTC B Bune rpagoB. OpHEHTHPOBAHHBINA U HEOPHUEHTUPOBAHHbIH rpad, nx
CBOMCTBa

19. MogaenupoBaHue KOHACHCAMY MHOTOKOMIIOHEHTHOH cMecH. MozenupoBaHue CUCTEM € PacCPeAOTOUEHHBIMU
napaMeTpamu.

20. Moienb IPOTOYHOTO PEAKTOpa B CIydae CIO0XKHOTO B3aMMOJICHCTBHUsSL KOMIIOHEHTOB. OOmuii BU Mozenu. AHaIN3

MCXOIHBIX BEIIECTB M MPOIYKTOB PEAKINH C yIETOM HX (ha30BOro cocTosHIS. COCTaBIEHHE CTPYKTYPHOH CXEMBI ITOTyIeHHS
OCHOBHOT'O IIPOAYKTA.

21. MonenupoBaHue pa3aeneHus ra30Bol CMecH. YpaBHEHUs Maccollepeiayn U MaTepHalbHOro 6aiaHca Uil KOMIIOHEHTOB
cmecu. CTpykTypa MOJETH.

22. MopenupoBaHue IPOTHBOTOYHOTO TeII00OMeHHIKa. COCTaBlIeHHE YpaBHEHHH TeIuIoBoro OamaHca. Cxema MOJEIH.

23. [Tonmorpes u oxnaxaeHue uepes pyOallKy ammapara JUlsi TOCTOSHHOW M MEPEeMEHHOM MOBEPXHOCTH TEII00OMEHa.

24. CBolicTBa pa3pelIMMOCTH CHCTEM YPaBHEHUH OTHOCHUTENILHO MH(OPMAIIMOHHBIX NEPEMEHHBIX. AJITOPHTMEI

ONTUMAJILHOW CTPATErvH PEIICHUsI CUCTEM YpaBHEHHI MaTeMaTH4eCKON MoJienH. JIeKOMITO3ULINS CTPYKTYPhl MaTeMaTHYEeCKON
MOJIENIM Ha CTPOT'O COMOAYMHEHHBIE CUCTEMbI YpaBHEHUII.

25. Hcnonb30BaHne MeTOa KOHEYHBIX JIEMEHTOB M METOJ1a KOHEUHBIX PAa3HOCTEH JUIsl pEIICHHUs 3a]a4 YHCICHHOTO
MO/IETTUPOBAHUS

26. OnpeneneHyue KOpHEH HEIMHEHHOIO YpaBHEHUS IIPU PELICHUM YPAaBHEHUM MaTEMAaTUYECKUX MOJCIEH.

27. [TpuHunel MaTeMaTU4ecKoro MoaenupoBanus. Knaccudukanus u crpykrypa moxeneid. Bunel mogeneit. IloctanoBka

3amaun. TeopeTHUECKUil aHaIM3 U BBIOOP (ByHIaMEHTAIBHBIX 3aKOHOB (pyHKIMOHUpOBaHus Co3aHue IETePMUHUPOBAHHBIX
MaTEMaTHYECKUX MOJEIIEH.

28. Co3maHne MaTeMaTH4eCKHX Mojeliel SKCIepHMEHTAIPHBIME METONAMH. Y pPaBHEHUs MOAENIeH.

29. OmnepaTopHO-CUMBOIMYECKass MaTeMaTuueckas Mozenb. CTpykTypa TexHonorudeckux casaseit B Mogenu XTC. Crenenb
cBoboxber XTC. IousTre 00 MHMOPMAIIMOHHBIX IEPEMEHHBIX.

30. MopenupoBaHue ABMKEHHS Ta3a MO TPyOOIPOBOLY ¢ OOMEHOM 3HEPIHEH C OKPYKAIOIIEH Cpemoi.

31. OmnepaTopHO-cuMBOIHYecKast MoJiesib. CBolcTBa Mojenell u Kputepuil 3¢ (HeKTUBHOCTH. MeTobl pelieHus] ypaBHEHUH U
BUJIBI CBSI3€H MEX/Ty OTAENBHBIMU CcTaausiMU. KoppekTrpoBKa ypaBHEHHI 1Sl 00eCIIe4eHNs] BO3MOXKHOCTH UX PELICHHS

32. OCHOBHBIE TTOJIOXKEHHS TEOPHH CHHTE3a M aHAIN3a XMMHKO-TEXHOJIOTHUECKUX CHCTEM KaK OJHOTO M3 BHIOB

MozenupoBanusi. O6o6meEnHas popma mozeneil. Mcnons3oBanue Mozeneil Ipyu MPOSKTUPOBAHUH U SKCILTyaTallud CUCTEM.
AHanm3, ONTUMHU3ALUS U CHHTE3 MOJIEIICH U CUCTEM.

33. UYncrieHHOE pelieHne aredpandeckuX M TPAHCIICHACHTHBIX YPaBHEHHH C IMOMOIIBIO UTEPAIIMOHHBIX METOIOB.

34. AHanu3 MaTeMaTHYECKOIO OIUCAHUS JUId IOATBEPXKICHUS €r0 aJeKBaTHOCTH peanbHOMY mpoueccy. CTaTucTudyeckue
KPUTEPHH COOTBETCTBUS MOJIENIEH pealbHbIM 0ObEKTaM.

35. MopenupoBaHue MHOTOCTaJUNHHBIX mporeccoB. CocTaBIeHHE MOJAENHU Ul OJHOM CTYNEHH Ipolecca. Y paBHEHUS
MaTepraIbHOTO U TeIIoBoro Oanmanca. PaHoBecue ¢a3. Cxema MOJENH CTyNeHN B 00beIMHEHHAST MOJIEINB TIPOIIecca IKCTPAKIIHH.
36. [TpuHIMIIBI YCTAaHOBIEHUSI COOTBETCTBUS MOJEIIEH pealbHbIM 00BbEeKTaM

37. CBolicTBa pa3penIMMOCTH CUCTEM YPaBHEHUH OTHOCHUTENILHO MH(OPMAIIMOHHBIX NEPEMEHHBIX. AJITOPHTMBI

ONTHMAJIEHOH CTpaTeruyl pelIeHus CHCTEM YpaBHEHHH MaTeMaTHIeCKOH MOIeNH. J{eKOMITO3HITHS CTPYKTYPhl MaTeMaTHIEeCKOM
MOJIETH Ha CTPOTO COMOIYMHEHHBIE CHCTEMBI YPaBHEHHUI.

38. Vcnionb30BaHHE METOIOB KOPPEISIMOHHOIO U PErPECCHOHHOIO aHaIM3a Ul PEIICHUs 33Ja4 MOJCIHPOBAHUS.
39. PeriameHTHpOBaHHBIC H ONTHMH3HpPYOIIKE HH(OPMaOHHBIE TepeMeHHble. Kpurepuit apdexrusroctn XTC.

5.2. Tembl IMCBMEHHBIX padoT

[TpeaycMOTpEeHBI ayIUTOPHBIC CAMOCTOSITEIbHBIC PA0OTHI, KOHTPOJIbHAS padoTa.

1. [Momy4nTh perieHue ypaBHEHUs JBHKCHUS ISl TEUSHHE YKUIKOCTH B TPyOe SJUTUNTUYECKOTO CEUCHUS.

2. Pemuts 3amauy HecTanMOHapHON MacCONPOBOIHOCTH IUIOCKON CTEHKH.

3. [TonyuuTs pemieHre ypaBHEHHUS ABWXKECHHUS I TEUCHUS KUIKOCTH B KOJIBIIEBOM 3a30p€ MPH MMOCTYNATEILHOM




JIBUYKEHUH BHYTPEHHETO LIMJIUH/IpA.

4. Pemuts 3amauy TemnooTnau Npu CBOOOAHOM JTAMUHAPHOM JBMXKEHUU XKHMIKOCTH BJOJb BEPTHKATIBHON MIACTHHBI.
5. [MomyunTs pemeHne ypaBHEHUS IBIDKCHHS U CIBHTOBOTO TEUCHHE BA3KOM JKHAKOCTH B KIIMHOOOPA3HOM 3a30pe.
6. OmnpenenuTs HECTAIIMOHAPHOE PEIICHHE TEIUIONPOBOAHOCTH IIapa MPH IPAaHUYHBIX YCIOBUAX 3-TO poja.

7. Ucnonb3ys 3akon Jlapcu HalTH pemieHne 1l GUIbTpaLUH Yepe3 IIOCKYI0 MOPUCTYIO CTEHKY.

5.3. ®oH/1 OLIEHOYHBIX CPEICTB

Pabouyast mporpamMMa AUCHMITIMHEL oOecrnieyeHa (POHOM OLEHOUHBIX CPEICTB I MPOBEAEHHs BXOJHOT0, TEKYIIEr0 KOHTPOJIS 1
MIPOMEKYTOYHOM aTTectaruy. POHJ BKIIIOYACT THITOBBIE paCUETHBIC 3aJaHUs, 3aIaHHs UT KOHTPOJIBHBIX, Ja00paTopHBIX padoT,
3aJlaHus B TECTOBOHM popMe, BOMPOCH U 3auéTy. DOH/T OIIEHOYHBIX CPEJICTB MPEICTABIICH B y4eOHO-METOINIECKOM KOMILIEKCE

JUCLIUIIIMHEL.

5.4. IlepeyeHb BHI0B OIIEHOYHBIX CPEICTB

Kommzekt OnneTos k 3a4eTy, KOMIUIEKT 3aJaHHH I KOHTPOJBHBIX PaboT.

6. YA EBHO-METOJANYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUME JTUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi iutTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue WznarenscrBo, roa | Komuu-o
JI1.1 | Octposckuii .M., MeTobl ONTUMH3AIMH XUMHUKO-TEXHOJIOTHYECKHUX POIIECCOB Mocksa: K1Y, 2
Bomun I0.M. 2008
JI1.2 | Tumwmn, O.A.,[ u IIpouecch! u annapaTbl XUMUUECKON TEXHOJIOTUU Bonrorpan: 311 U3,
ap. ] [DnexTponnslii pecypce]: yueObHnoe nocobue - http://lib.volpi.ru BonrI'TY, 2013
JI1.3 |T'onoBanuukoB A.b., MonenupoBaHue TUAPOMEXaHHUECKUX U TeIIoMaccooOMeHHbIX | Boarorpan: 5
Hynpkuna H.A. MPOIIECCOB B anmaparax i peakropax BoarI'TY, 2013
JI1.4 |T'ymepos, A. M. MaremaTuyeckoe MOAEIMPOBAHUE XUMUKO-TEXHOJOTMUECKUX CII6.: JIans, 2014 1. U3,
MpoIieccoB [ DNEeKTPOHHBIH pecypc] : yuebHOE ocobue -
https://e.lanbook.com/book/41014
6.1.2. JlonotHUTEIbHAS JINTEPATYpPa
ABTODBI, COCTAaBHTEIIN 3arnaBue UznarensctBo, rog | Kommy-Bo
JI2.1 | Mpuukuc, A. 1. DneMeHTHl TEOpUHN MaTeMaTHUECKUX MoJenei M.: KomKnura, 1
2007
6.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTAaBUTENU 3arnaBue WznarensctBo, roa | Komuu-so
JI3.1 |Maxkapos E.T'. Hmxenepusie pacuetsl B MathCAD 15. YueOHbIit Kypc Cankr-IlerepOypr: 3
IMutep, 2011
6.2. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAaIIUOHHOI ceTu ""UHTepHeT"
D1 | Dnexrponnas oubmuorexa BIIN (pumman) Bonr['TY: http:/library.volpi.ru/csp/library/StartPage.csp
32 | DnexTpoHHBIE yueOHO-MeToandeckue komiutekesl BIIN: http://umkd.volpi.ru/
93 | http:/library.volpi.ru
D4 | DnexTpoHHO-OMONIHOTEYHAs cucTeMa «JlaHby www.e.lanbook.com
25 | DnektpoHHO-0MONMHOTeYHAs cucteMa Bonrl TV http:/library.vstu.ru
26 |bu/l BUHUTH, 6a3a pedepaTUBHBIX KypHAJIOB M0 pa3IMYHbIM 00JacTIM HAYKH U TEXHUKH, http://www?2.viniti.ru/
D7 |Hayunas snektponHas 6ubmHoTeka elibrary.ru http://elibrary.ru
28 | PedeparuBHas HaykoMeTpuUeckas 3JeKTpoHHas 6a3a Scopus xommanuu Elsevier http://scopus.com
29 | YuuBepcurerckas uHpopmannonHas cuctema YHC «Poccusi» http://uisrussia.msu.ru
310 |Koncyasrantllntoc http:// www.consultantr.ru/hs
O11 |®enepanbHas coyx0a M0 HHTEIUIEKTYaIbHOW COOCTBEHHOCTH, MATEHTAaM M TOBAapHBIM 3HakaM http://www.fips.ru
312 | OnextponHas 6ubianorexa Poccuiickoi HanmoHansHOM OmOmuotexu http://leb.nir.ru/collections
6.3.1 IlepeueHb NPOrpaMMHOro odecreyeHust
7.3.1.1 | MS Windows Server Standard 2003
7.3.1.2 | Topmucka Microsoft Imagine Premium
7.3.1.3 [ID df8605e9-c758-42d6-a856-ac0ba9714cc4
7.3.1.4 | Cyonuuensuonusiid goroBop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)
7.3.1.5 | Cyonuuensuonnsiii gorosop Ne KMC-193-2016 ot 25.04.2016r. (moanucka na 2016-2017rr)
7.3.1.6 | Cyonunensuonnsiii goroop Ne KHMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-2016rT)




7.3.1.7 | Cyomunensuonnsiii gorosop N KMC-099-2014 ot 08.04.2014r. (moxmucka Ha 2014-2015rr)

7.3.1.8 | Cyomunensuonnstit norosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rT)

7.3.1.9 | MS Windows 7

7.3.1.1 | lToanucka Microsoft Imagine Premium

7.3.1.1 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.1 | Cyomunenzuonnsiii qoroop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)

7.3.1.1 | Cyomunensuonnsiii qoroop Ne KMC-193-2016 ot 25.04.2016r. (moamucka ua 2016-20171r)

7.3.1.1 | Cyomunensuonnsiii goroop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-2016rT)

7.3.1.1 | Cyonunensuonnsiii gorosop N KMC-099-2014 ot 08.04.2014r. (moxmucka Ha 2014-2015rr)

7.3.1.1 | Cyonuuensuonnsiii goroop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr)

7.3.1.1 | MS Office 2007 JTuuensus Ne42095897 ot 25.04.2007 (6eccpounas)

7.3.1.1 | MS Office 2003 JIuuensus Ne41449069 ot 25.04.2007 (6ecpounas)

7.3.1.1 | MS Visual Studio 2010

7.3.1.2 | Topmucka Microsoft Imagine Premium

7.3.1.2|ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.2 | Cyomunensuonnsiii qoroop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)

2

7.3.1.2 | Cyonunensuonnsiii gorosop Ne KMC-193-2016 ot 25.04.2016r. (moanucka na 2016-2017rr)
3

7.3.1.2 | Cyonuuensuonnsiii goroop Ne KMC-108-2015 ot 07.04.2015r. (moanucka Ha 2015-2016rr)
4

7.3.1.2 | Cyonuuensuonusiid goropop Ne  KMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rr)
5

7.3.1.2 | Cyomunensuonnsiii qorosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rr)
6

7.3.1.2 | CoDeSys 2.3 (cBobomuoe T1O https://www.codesys.com/the-system/licensing.html );
7

7.3.1.2 | Codesys v3.4 (cBoboanoe 10 https://www.codesys.com/the-system/licensing.html );
8

7.3.1.2 | VisSim 5.0 (memMoBepcHst ¢ OTpaHUYCHUSIMH );
9

7.3.1.3 | AutoCAD 2015
0

7.3.1.3 | CBoOOIHAST akageMHUUeCKast JIUICH3US
1

7.3.1.3 | AVR Studio 4 (cBo6oanoe ITO http://www.atmel.com/Images/as5installer-stable-5.1.208-readme.pdf);
2

7.3.1.3 | LTspice IV (cBoboanoe I1O http://www.linear.com/designtools/software/#LTspice);
3

7.3.1.3 | Keil uVision 4 (cBo6omuoe I1O https://www.keil.com/download/license/);
4

7.3.1.3 | STM32 ST-LINK Utility (cBo6omuoe ITO http://www.st.com/en/development-tools/stsw-1ink004.html);
5

7.3.1.3 | KOMITAC 12 LT (cBo60oanoe I1Ohttp://kompas.ru/source/pdf/license/2014 - licenseKOMAS-3D-LT.pdf );




73.1.3

TRACE MODE 6 (cBo6oxnoe ITO http://www.adastra.ru/products/overview/licence/ )

7.3.1.3

PC WORX Express (cBoboanoe ITO https://www.phoenixcontact.com)

7.3.1.3

Cpensl pa3paboTKu

73.14

QT Creator https://info.qt.io/download-qt-for-application-development?hsCtaTracking=f6495db3-4dd2-4b8a-a3d6-
13842d799¢11%7C742dale6-34a8-4094-9326-675804775cfe;

73.14

HudopmanmonHo-cripaBouHas cucteMa ["apaHTt 6e3 orpanndenuii JloroBop o B3aumMHoM coTpyanndectse Ned3/35/2001C
ot 05.03.2001r.;

7.3.1.4 | UudopmanronHo-cripaBouHas cuctema KoncynpranT-ITnroc 6e3 orpanndenuii J[oroBop o COTpyIHHYECTBE OT
2101.03.2004;
7.3.1.4 | 1C Ilpeanpusitue 7.7 Per. nomep 4401879;
3
7.3.1.4 | Embarcadero RAD Studio 2009 JIumensns Ne110375
4
7.3.1.4 | Akt npuema-nepenauu Ne34 ot 05.08.2010 1.
5
7.3.1.4 | MS Visio Premium 2010
6
7.3.1.4 | llognucka Microsoft Imagine Premium
7
7.3.1.4 |ID df8605e9-c758-42d6-a856-ac0ba9714cc4
8
7.3.1.4 | Cyonuuensuonusiid goroBop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)
9
7.3.1.5 | Cyomunensuonnsiit qorosop Ne KMC-193-2016 ot 25.04.2016r. (moxmucka Ha 2016-2017rT)
0
7.3.1.5 | Cyomunensuonnstit qorosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-20161T)

7.3.1.5

Cyommnen3noHnbIi qoroBop No KMC-099-2014 ot 08.04.2014r. (moxmucka Ha 2014-2015rr)

7.3.1.5

Cy6muuensnonnslit qorosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rr)

7.3.1.5

Deductor Academic v5.2(cBo6oxsoe ITO st 06pa3oBaTeNbHBIX YUPEKICHHN);

7.3.1.5

Gpgdwin (2.2.6) ceoboanoe I10 https://www.gpgdwin.org/;

7.3.1.5

Oracle VM Virtual Box 4.3.10 cBo6oanoe ITO https://www.virtualbox.org/

7.3.1.5

PascalABC.Net cBo6omnoe ITO http://pascalabe.net/;

7.3.1.5

OpenOffice 4.1.1. ceobomHOe T10 https://www.openoffice.org/ru/why/index.html

6.3.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1

DekTpoHHO-O0nbMmoTedHas cuctema "Jlanp": http://www.e.lanbook.com/

7322

DrekTpoHHas-oubnuoreynas cucrema Bonrl ' TY: http:/library.vstu.ru/

7.3.2.3

IMouck marentHo# uHpopmarnmu http:/ www.fipsl.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1

[Tomernenus 11st MpoBeACHUS JIEKIIMOHHBIX,1a00PaTOPHBIX 3aHATHI YKOMILIEKTOBAHBI HEOOXOAUMOM
CIeMaIM3UPOBaHHON YueOHOM MeOenbio U TEXHUYECKHMMHU CPeACTBAMHU IS IIpeicTaBieH s yueOHol nH(popMau
crynenram. [lnasmennas nanens 421G, 1 cepsep

7.2

10 koMIBIOTEPOB

7.3

KoMmrtproTepHasi ceTb ¢ BO3MOKHOCTBIO MOIKITFOUYCHUS K ceTH «HTepHeT» u 00eCICUCHUEM IOCTYIIA B AIEKTPOHHYIO
nHGOPMATMOHHO-00pa30BaTEIBHYIO CPELY.

8. METOAUYECTKHE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOY JISA)




OCHOBHBIMH BHUIaMHU 3aHATHH 110 AUCHUIUINHE ABJIAIOTCA ayAUTOPHBIC 3aHATHSA: JICKIIUU U na6opaTopHLIe 3aHaTHs. Takxke
npeayCMOTpE€Ha CaMOCTOATCIIbHAs pa60Ta.

IIpaBuna 1 npueMbl KOHCIIEKTUPOBAHUS JIEKLUN

KoHncnexkrupoBaHnue nekuil peKoMeH1yeTcsl BECTH B CIIELUATIbHO OTBEIEHHOM I 9TOrO TETPau, KaXK bl JIUCT KOTOPOH JOJKEH
UMETh ToJIs (4-5 CM) JUIS OTIOTHUTENBHBIX 3aIHCeH.

B xoHCHekTe peKOMEHIyeTCs 3aIIMChIBATh TEMY U IIJIaH JIEKIUH, pEKOMEHAYEMYIO TUTEPaTypy K TeMe. 3aIllucy pasieioB JEKIUN
JIOJIKHBI UMETh 3ar0JIOBKH, I10J13ar0JIOBKHU, KpacHble cTpokH. Ha3BaHHbIE B JIEKIIMHU, CCHUIKM HA IEPBOUCTOUYHUKH HAJ0 IOMETUTH Ha
HOJISAX, YTOOBI IIPU CaMOCTOSITEIIFHOI padoTe HAWTH M UCIIONB30BaTh UX. B KOHCIEKTE JOCTIOBHO PEKOMEHYETCsI 3aIIHChIBATh
TOJILKO OTIPE/ICIICHUS MOHITHH, KaTeropui | T.1. IHOE N3J10)KEHHOE JIEKTOPOM JIOJDKHO OBITH 3aIIMCaHO CBOUMH CJIOBaMHU.
Pexomenayetcst BBIpaboTaTh U UCTIONIB30BATh JOMYCTUMBIE COKPAIICHHsT HAan0OoJIee PacCpOCTPAHEHHBIX TEPMUHOB U MTOHSTHIHA.

B KOHCHEKT peKOMeHIyeTcsl 3aHOCUTh BCE, UTO MpernoaaBaTelb MUIIET Ha JOCKe, a TAKKe peKOMEHAyeMble ()OPMYIIbl, CXEMBI,
TaOJHIBI, THATPAMMBI U T.J.

[Ipuemsl paboOTHI ¢ OCHOBHOM U JOMONHUTENBHOH ITUTEPaTypoOil

Ocoboe MECTO Cpely BUIOB CaMOCTOSITENIBHON PabOThI 3aHUMAET paboTa ¢ IUTEPATYPOH, SIBIIAIOIIAACS OCHOBHBIM METOJOM
CaMOCTOSTETIFHOTO OBJIAICHHS 3HAaHUAMH. V3ydeHne muTepaTypsl - IpoIece CI0XKHBIHN, TpeOyIOImui BEIPaOOTKH OIIPEAEICHHbIX
HaBBIKOB. [I03TOMY Ba)kHO HayduTcsi paboTaTh ¢ KHUTOM. Ilepedens u 00beM uTepaTyphl, HEOOXOAMMOM JJIsl H3ydEHHsI
JUCHUIIIMHBI «MozeMpoBaHie SHEPro- U pecypcocOeperaroux MpoLeccoB B XUMUUECKONH TEXHOJIOTUH, HEPTEXUMHUN U
OMOTEXHOIOTHUI» ONIPENEIIIOTCS padodeii MporpaMMOoi AUCIMIUIMHEI U IPUBEACH B COOTBETCTBYIONIEM pa3iene pabodeit
HIpOrpaMMBbl AUCIIATLTHHEL.

Bcio murepaTypy MOKHO pa3IennuTh Ha yIeOHUKH U yaeOHBIe TOCOOHs, OpUTHHAIBHBIC HAydHbIE MOHOTpa(UIecKie HCTOYHUKH,
Hay4HbIE ITyOJIMKanny B IEPHOIIMIeCcKOH neyaTu. M3 HuX MOXKHO BBIACIUTH JINTEPATyPy OCHOBHYIO (PEKOMEHIYeMYI0),
JIOTIOTHUTENBHYIO U IUTEPATYPy ISl YTIyOIeHHOTO U3y4eHHs JUCIUTUINHBL.

CaMOKOHTpOJIb

CaMOKOHTPOJIb 3HAHUH, OJYYEHHBIX YJalIUMUCS IPU U3YUEHUH Pa3esioB (OCBOEHHE TEOPETUYECKOIO MaTepraa, BHIIOJIHEHUE
MPAKTUIECKUX 33JJaHUH) PEKOMEHTYETCS OCYIIECTBIISITE C IIOMOIIBIO OIIEHOYHBIX CpeacTB « KOHTposbHEBIE BOMPOCk» U « TecToBbIE
BOTIPOCKD», MPECTaBICHHBIX B DoHIE oneHOYHBIX cpeAcTB U B Y IMK/I «MonenupoBaHue YHEPTo- U pecypcocOeperarommx
MPOLIECCOB B XMMUYECKOH TEXHOJIOTHH, HEQTEXUMHUH U OUOTEXHOTOTHI.

Oco0OeHHOCTH yIeOHO-METOJUYIECKOT0 00ECTICUSHHUS IS JIUI] C OTPAaHWYEHHBIMI BO3MOKHOCTSIMH 3/10POBBS] H HHBAJTHUIOB.

CTyIeHThI C OrpaHUYEHHBIMI BO3MOXKHOCTSIMH 3/I0POBbsl HIMEIOT CBOM CIIEIU(HIECKHE 0COOCHHOCTH BOCIIPUSTHSL, IEpepadoTKN
Mmarepuana. [logbop 1 pa3paboTka y4eOHBIX MaTEePHaIOB IS TAKUX CTYCHTOB IIPOU3BOJHUTCS C YIETOM TOTO, YTOOBI
MPEIOCTABIATE 3TOT MaTepPHal B Pa3IMYHBIX (JOpMax TaKk YTOOBI MHBATHIBI C HAPYIICHHISMH CIIyXa MOJIyq9aln HH(POPMAIIHIO
BU3YalIbHO, C HAPYIICHUSMHU 3pEHHs - ayAuanbHO. IIpeycMOTpeHo B cilydae HeOOXOJUMOCTH CO3/[aHIe TEKCTOBON BEpCHU JIFOOOTO
HETEKCTOBOTO KOHTEHTA JJIs €T0 BO3MOXKHOTO ITPe0Opa3oBaHus B allbTepPHATUBHEIE (POPMBI, yIOOHbIE JUIS Pa3INYHBIX
TIOJTb30BATEIICH, alTbTEPHATHBHYIO BEPCHIO MEHAKOHTEHTOB, BO3MOKHOCTh MacIITabMpOBaHMS TeKCTa U H300pakeHui 0e3 morepn
Ka4ecTBa, JOCTYITHOCTh YIIPABICHHS KOHTEHTOM C KJIABHATYPHI.

Oco0OeHHOCTH MPOBEIEHUsS TEKYIIEeH 1 TPOMEKYTOUHOH aTTeCTaluu JUIs JIUL C OTPAaHMUYEHHBIMHU BO3MOXKHOCTSIMH 37I0POBbS U
WHBAJHIOB

Jlist ocyIiecTBICHNS IPOIEAYpP TEKYIIETO0 KOHTPOIIS YCIIEBAEMOCTH M IPOMEXKYTOYHON aTTECTANH YKa3aHHBIX 00yJaronuXcs
co31aroTcs (GOHIBI OLIEHOUHBIX CPEJICTB, aJaTHPOBAHHBIE I HHBAIUAOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbS U
MO3BOJISIIOIIME OLIEHUTD TOCTH)KEHNE UMH 3aIJIAaHMPOBAHHBIX B OCHOBHOM 00pa30BaTENbHOM NPOTpaMMe pe3ylIbTaToB 00ydEHHs U
YPOBEHB C(HOPMHUPOBAHHOCTH BCEX KOMITCTEHIINH, 3asBICHHBIX B 00pa30BaTeNbHOM MporpamMme. Takne OIeHOYHBIE CPeCTBa
CO3/aI0TCSI IO Mepe HEOOXOIMMOCTH € YUETOM Pa3NIUYHbIX Ho3onoruil. [Ipu mpoBeneHun Tekyiieit 1 IpoMeKyTOUHOI! aTTecTaruu
JUISL yKa3aHHBIX JIUL IPEyCMOTPEHO BKIIIOYEHHE B y4eOHbIH MPolecC pa3InuHbIX OCPETHUKOB, BKIIOYas ThIOTOPOB U
YIIOJTHOMOYEHHBIX TI0 JleflaM HHBaHoB. ©opMa mpoBeAeHHs TEKyIIeH aTTeCTaIliy IS JIAI] C OTPaHHICHHBIMI BO3MOKHOCTSAMHU
3/I0POBBSI U HHBAJIMJIOB YCTAaHABIMBACTCS C YICTOM HHIUBUAYAIBHBIX IICUXO()U3HIECKUX 0COOCHHOCTEH (YCTHO, MMCBMEHHO Ha
Oymare, NMCbMEHHO Ha KOMIIbIOTEpE, B (popMe TecTrpoBaHus U T.11.). [Ipy HEOOXOAMMOCTH TaKUM CTYJIEHTaM 00eCIeurnBaOTCs
COOTBETCTBYIOLIME YCIOBHs NIPOBEACHHS 3aHATUH U aTTECTAL[MX, B TOM YHCIIE IPEJOCTABIAETCS AONOJHUTEIBHOE BpEMs IS
MOATOTOBKU OTBETA HA 3a4€Te MM DK3aMEHE.




