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JINCT OJIOBPEHUSA U COTJTIACOBAHUS PABOYEN ITPOTPAMMBI

Pa3paboTunk(1) mporpaMmBbI:

Jomenr, k.T.1H., 3anunaesa O.A.

Pertenzent(s1):
(IIpY HAJIMYUHN)

Pabouast mporpaMma JUCHUTUTHHEL (MOIYJIS, TIPAKTHKH)
MopeanpoBaHue YHEPTO- H pecypcocheperaiux mpoueccos

paspaborana B coorBerctBuu ¢ ®T'OC BO:

(Del[epaHBHLIf/‘I FocyI[apCTBeHHLIﬁ O6paSOBaTeJTLHLII>‘I CTaHAapT BBICIICTO O6paSOBaHI/I$[ - 6aKaJ'[aBpI/IaT 10 HAIIPaBJICHUIO ITOATOTOBKHA
18.03.02 DHepro- u pecypcocOeperaronie npomnecchl B XAMUIECKOH TEXHOIOTHH, HepTeXUMUK U OMOTEXHOIOTUH (TIPUKa3
Muno6pnayku Poccuu ot 07.08.2020 1. Ne 923)

COCTaBJICHAa Ha OCHOBAaHUH y‘lCGHOI‘O IJ1aHa:

18.03.02 DHepro- u pecypcocbdeperaronye npouecchl B XAMUYECKOH TEXHOJIOTUH, HEPTEXUMUH 1 OUOTEXHOJIOTUU

IIpodune: DHepro- u pecypcocOeperarone TeXHOIOTHH

YTBEPKIEHHOTO Y4EHBIM COBETOM By3a 0T 31.05.2023 mporokon Ne 10.

Pabouas nmporpamMma og00peHa Ha 3aceaHuu Kadenpsr:
XuMus1, TEXHOJIOTUS U 000PYIOBAHUE XUMHICSCKUX POH3BOJICTB
3aB. kadenpoi, 1.x.H., npodeccop bByros I.M.

COIJIACOBAHO:

Beuepnwmii paxymnsrer

IIpencenarens HMC daxynsrera Jlanmmuna C.B.
ITpotokon 3acenanuss HMC ¢akynstera Ne 1 oT T.

Pabouas mporpamMmma TUCIMITIHHBI (MOIYJISl, TPAKTHKH) aKTyaJIH3UpOBaHA



1. IEJIX M1 3AJAYH OCBOEHUA TUCHUTIJIMHBI (MOAYJIA, IPAKTUKN).

B THII TPAKTUKMN. CIT b 1 ®OPMA (®OPMBbI) EE TPOBEJIEHWA
Lensro sBrsieTcst hOpMUPOBAHHE Y CTYICHTOB 0a30BBIX 3HAHUH U HABBIKOB B 00JIACTH XUMUYECKOT0, (PU3HMUECKOro U
MaTeMaTHYECKOro MOJEINPOBAHUS THAPOMEXAHUUECKUX, TEMIOBBIX, MACCOOOMEHHBIX U PEaKTOPHBIX MPOLECCOB

2. MECTO JUCIIMIIJIMHBI MOAYJIsA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOTI'PAMMBI

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00y4aI0ILErocs:

2.1.1 | dnst ocBOGHMS UCTUILIHHEI « MOIEINpOBaHHE SHEPTO- M PECYPCOCOEPEraromuXx MpoIecCOB B XUMHIECKOH TEXHOJIOTHH,
HeTeXUMUHU U OMOTEXHOIOTHN»00YJAIOIIHECs JOIKHBI 0071aJaTh 3HAHUSIMU, YMEHUSMH U HaBBIKAMH, TTOTY4IE€HHBIMU
IIPU U3yYEHUH IUCLMILINH:

2.1.2 | ®usuka

2.1.3 | Marematnka

2.14

2.1.5 [ Mammss! 1 000pyJ0BaHUS SHEPTO- M PECYPCOCOEPEraromiX MPON3BOICTB

2.1.6 | IIpotiecchl 1 anmapaTthbl pecypcocOeperaronmx TeXHOIOTHI

2.1.7 | CucteMbl aBTOMaTH3UPOBAHHOTO TIPOSKTHPOBAHHMS

2.1.8 | BeeneHue B MeXaHUKY CILJIOUIHBIX CPEJL

2.1.9 | DHepro- u pecypcocbdeperarone OHOTEXHOIOTUU

2.1.10 | SIBneHue mepeHoca UMITyIIbCa M SHEPIUU B XUMHYECKON TeXHOJIOTUH (THAPABINKA

2.1.11 | UndopmaTuka

2.1.12 | IIpou3BoaCcTBEHHAS MTPAKTHUKA: TEXHOJIOTHUECKAS TPAKTHKA (TIPOEKTHO-TEXHOJIOTUIECKast)

2.1.13 | CrrenmansHBIE IPOIECCH B XUMIYECKOW TEXHOIOTHH, HETEXMMHUH, OHOTEXHOJIOTHH U (hapMaKOIOTHH

2.1.14 | KoMnbloTepHbIE TEXHOJIOTHH B PeCypcocOeperaroniux nponu3BoICTBax

2.1.15 | OcHOBBI Hay4HBIX HCCIIEIOBAHUIA

2.1.16 | IIpou3BoacTBeHHAsI MPAKTHUKA: HKCIUTyaTallMOHHAs IPAKTHUKa

2.1.17 | OcHOBBI 3HEPTO- U pecypcocOeperaronIix TEXHOIOTUI

2.2 | AucuMnauHbI (MOAYJ/IM) U MPAKTUKH, JIs1 KOTOPHIX 0CBOEHHE JAHHON JUCIUIIIUHBI (MOYJIs1) HEOOXOAMMO KaK
npeniecTByoIee:

2.2.1 [ OcBoeHme mUCIUILTHHEI « MOIeTHpoBaHNe SHEPTO- M PECypcocOeperarommx MporecCoB B XUMHIECKOH TEXHOJIOTHH,
HeTeXMMUHN 1 OMOTEXHOIOTHU»SBIACTCS HEOOXOAUMBIM ISl H3yUESHUS MOCIISTYIOMIX JUCIUIIINH B paMKax
JabHeHIero (pOpMUPOBAHUS U PA3BUTHS CIICAYIOIINX KOMIIETEHIIN

222

223

2.2.4 | BemmosHeHHe, TIOATOTOBKA K ITPOIIEAYpe 3aIMUTHI U 3aI[UTa BEITyCKHOH KBaTH()UKAIIMOHHOH pabOTHI

2.2.5 | KoHCTpyHpoOBaHHE 1 pacyeT 000pYyIOBaHHUS SHEPTO- H PecypcocOeperaronx Ipou3BOACTB

2.2.6 | [IpoexTHpOBaHKE YHEPTO- H PECYPCOCOSPETAONINX MTPOIIECCOB U MTPOH3BOJICTB

3. KOMIETEHLMY OBYYAIOIIET OCS1, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUTIIJINHBI
(MOJYJISI, IPAKTHKH)

IIK-2.1: 3Haer NPUHIUIIBI OCYIIECTBJICHUA TEXHOJIOIHYECKOI0 Mpouecca B COOTBETCTBUU € PErVIAMEHTOM U UCIIOJL30BATH
TEXHUYECCKHE CPEeACTBA AJIA U3MEPCHHUA OCHOBHBIX MAPaMETPOB TEXHOJOIHIECKOro mpoiuecca, CBOMCTB CbIPbS U NPOAYKIHUHA

PesynbraThl 00y4YeHUs:

ITK-2.2: ymeeT BHIOMPATH THIIBI MALIHH, ANNAPATOB 1151 BLINOJIHEHHS ONPeeIEHHBIX TEXHOJIOTHYecKoii cxeMoii n
per;IaMeHTOM MPOIeCcCOB M ONepAaIHii;

AHATH3UPOBATH TEXHOJIOTHYeCKHe MapaMeTPhl U KOHCTPYKTOPCKHe pellieHus AeTaseil, y3/10B, MalllUH, allIapaToB, padoyei
OCHACTKH;

OCYIIECTBJIATH TEXHOJIOTHYECKHE, MPOYHOCTHBIE, TEXHHKO-YKOHOMHYeCKHE PACYETHI;

NpeNIaraTh paoHaJbHbIe TEXHUYECKHE PellleHHsI 0 MOIePHI3AIMH, PEKOHCTPYKIIMH, YCOBEPIIIEHCTBOBAHUIO U I0BO/IKE
TEeXHOJIOrH4ecKOro 000py/10BAHMS U OCHACTKH; COBEPLICHCTBOBATHL TEXHOJIOIMYecKHii mpouecc ¢ MO3ULMIA IHepro- u
pecypcocoepeskeHNsI, MUHUMHU3ANUH BO31eliCTBHSI HA OKPY/KAIOINYIO Cpeny;

HCIO0/IB30BATh COBPEMEeHHbIE HH(POPMALMOHHbIE TEXHOJIOTHH, MPOBOAHTH 00Pa00TKY HHPOPMALNH C HCIOJIb30BAHHEM
NMPUKJIATHBIX POrpaMM M 06a3 JaHHBIX /I pacyeTa TeXHOJIOTHYeCKUX apaMeTpoB 000pyA0BaHUS.

Pesynbrarer 00y4ueHns:




K-2.3: BJIaJie€eT IpUueMaMi KOHCTPYUPOBaHUA 060pyuonamm U OTACJbHBIX €I0 Y3J/10B H JieTajieil ¢ HCIOJIb30BaHHEe CUCTEM
ABTOMATH3UPOBAHHOI'0 TPOCKTHPOBAHUA.

PesynbraTel 00y4YeHUS:

IIK-4.1: 3HaTHh TEXHOJOTHYECKHIi MPOIECC, COCTAB 000PYIOBAHUS M CTPYKTYPY XHMHYECKUX MPOU3BOACTB; MPHHIINII
Pa3padoOTKH TEXHOJOTHYECKHUX CXeM M CXeM aBTOMATH3ALMNN;

MeTO/bl BLIOOpA THIIOBOI'O pacyeTa U KOHCTPYHPOBAHNS HECTAHAAPTHOr0 000PYI0BAHUSI; HOPMBI H MOPSII0K
NMPOEKTUPOBAHUSI XUMHYECKHX MPON3BOICTB;

TOC/IeI0BATEIBLHOCTD, COCTAB W COJdepPKaHHE MPOEKTHOI JOKYMeHTANH.

PesynbraTsl 00y4YeHUs:

IK-4.2: ymeeT paGoTaTh ¢ JJUTEPATYPHBIMHU HCTOYHHKAMM, CTAHIAPTAMH M TEXHUYECKOI T0KyMeHTaIHel 1o
HanpaBJIeHUIO;

BbIOMPATH THII, XaPAKTEPUCTHKY 31aHUs (MOMeleHHUs1) /15l MPOEeKTUPYEeMOro NPou3BOICTBA;

pa3padaTeIiBaTh NPHHIHNHNAJIbHBIE TEXHOJIOTHYECKUE CXEMBI, CXeMbl aBTOMATH3AINH, OCYIIECTBIATH KOMIIOHOBKY
000py10BaHNS;

BBINNOJHATD INPOEKTHYIO IOKYMEHTAILUIO C UCIIOJIB30BAHUEM NMPUKJIAAHBIX IIPOrPpaMMm;

Pesynbrarer 00ydeHns:

ITK-4.3: B1ageer MmeTogaMu aHaIu3a 3(PPEeKTHBHOCTH NPOEKTHPYEMBbIX IPOM3BOJACTB HA OCHOBE MO/IeJIMPOBAHMS M pacyera
CBIPbEBbIX, JHEPreTHYeCKUX U MPOU3BOACTBEHHBIX MOTOKOB; MPOEKTHPOBAHHUS NMPOCTHIX TEXHOIOTHYeCKHUX y3JI0B;
BBINOTHEHUSI MOHTAKHO-TEXHOJIOTMYeCKOii 00BSI3KH 000Py10BaHNS;

PesynbraTel 00y4YeHUS:

MK-5.1: 3HaTH NPUHIHUIBI OCYIIECTBJICHUA TEXHOJOIHYECKOro nmpouecca B COOTBETCTBUU € PEIJIAaMEHTOM M UCIIOJIB30BAThH
TEXHUYECKHE CPEACTBA 1JIA U3SMEPECHHUS OCHOBHBIX IMAPaMETPOB TEXHOJIOIrHY€CKOro mpoiecca, CBOICTB CbIPbS ¥ MPOAYKIUH

PesynbpraTs! 00ydeHUS:

IIK-5.2: ymeTh pemiaTh CTaHIAPTHBIE 32124 NPO(ecCHOHATOHOI 1esiTeJIbHOCTH HA OCHOBE MH()OPMALIMOHHOM U
O0ul1norpaduyeckoii KyJabTyphbl ¢ IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHii U € Y4eTOM
OCHOBHBIX TpeGoBaHMii HHGOPMANMOHHON 0e30aCHOCTH;

COBEPLICHCTBOBATH TEXHOJIOIMYeCKHIi Mponecc ¢ MO3ULIMIA IHepro- H pecypcocOepeskeHNsI, MUHHMHM3alHH BO3/1eliCTBHSA HA
OKPYKAIOLLYI0 Cpeny;

HCI0JIb30BATh COBpPeMeHHbIe HH(OPMAaLMOHHBIE TEXHOJIOTHH, TPOBOAUTHL 00pPadoTKY HH(pOPMALMHM ¢ HCIO/IL30BAHHEM
NPUKJIATHBIX IPOrpaMM M 06a3 JaHHBIX /I pacyeTa TeXHOJIOTHYeCKUX apaMeTpoB 000pyA0BaHus.

PesynbTarel 00yucHUS:

IIK-5.3: BJIaI€Th ME€TOAAMHU IKOJOIrMY€CKOI0 MOHUTOPHUHIA CPEIbI

Pesynbrater 00yyeHus:

IIK-6.1: 3HaeT cocTOsIHUE U NEPCNEKTUBLI PA3BUTHA METO/10B IMIPOTrHO3UPOBAHUS, PACYETA U NNOBLIINICHUA HAICKHOCTH B
CTPaHEe U B MUPE,TECOPECTUYECCKHUE OCHOBBI TECOPHH HAACKHOCTH TEXHUYECCKHUX CUCTEM XapaKTEPHbIC CXEMbI U ITPUHIMIIBI
pacuera HAAC)KHOCTH XUMHUYECKOro oﬁopyuonamm.

OCHOBHBIE€ TCPMHUHBI UCIT0JIB3YEMbI€ B TUCHUILJINHE, TIAPAMETPLI M MOKA3aTE/IN, XaPAKTCPUIYIOIIIHE HANCKHOCTb, METO/1bI
pacuera HAACKKHOCTH CJI0KHBIX XUMHUKO-TEXHOJIOIHYIE€CKUX CUCTEM, METOAbI pelICHUs 3a1aY 110 ONPEACTECHUI0
ONTUMAJIBHBIX 3HAYCHUSA HAACKHOCTH oﬁopyz[onamm, IKCIICPUMEHTAIBHBIC METOABI OITPEACTICHUA HATCKHOCTH.

PesynbraTel 00y4YeHUS:

IIK-6.2: ymeeT aHAIM3UPOBATH CUCTEMBI ¢ TO3HIIMH METOJA CTPYKTYPHBIX CXeM; ONpeNesiTh 0OCHOBHbIE HANIPABJICHUS
COBEPIICHCTBOBAHUS HA/IEXKHOCTH JIEMEHTOB U CHCTEM;

CaMOCTOSITeJIbHO Pa00TATh ¢ TEXHUYECKOH JTUTEPaTypoii NPH pelieHUH KOHKPETHBIX 32124 HA/Ie)KHOCTH. UCI0JIB30BATh
NMPHKJIATHBIE IPOTPAMMBI 110 MOIETHPOBAHUIO U PacyeTy HAJe/KHOCTH JIEMEHTOB U CHCTEM; CII0JIb30BATh CTAHAAPTHHIE
AJITOPUTMBI PellIeHUs1 TUMOBBIX 332724 HA/IEXKHOCTH YCTPOICTB M CHCTEM.

PesynbraTs! 00y4YeHUS:

ITK-6.3: B1ageeT HAaBLIKAMH aHAJIH3a XHMHKO-TEXHOJOTHYECKHX CHCTEM C TO3HIIMH HAAEKHOCTH;
HaBbIKAMHA onpeue.lmT], HAACKHOCTHb BOCCTAHAB/INBAEMbIX U HEBOCCTAHABJINBAEMbIX 3JIEMEHTOB U UX xapaKTepnchm
HABBIKAMHU COCTABJIEHUS] YPABHEHMIl /sl pacueTa HA/1e;KHOCTH CUCTEM.

Pesynbrater 00yyeHus:




4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJISA AUCHUIIJINHBI (MOAYJISA, TIPAKTUKH)

Kon HaumeHoBaHUe pa3IesioOB U TeM /BU/I 3aHATHS/ Cemectp / | YacoB | KomnereHn ®opma
3aHATHSA Kypc HH KOHTPOJISI
(HaumeHoBaH
ue
OLICHOYHOT'0
cpencrBa)
Pazpen 1.
1.1 Oo6mme nousTus. Llenw v 3axaun MOJCTHPOBAHUS. 5 0.5

Knaccudukarms mopenei. /Jlex/

1.2 ®duzndeckoe MoAeNUpoBaHHKE. JJOCTOMHCTBA METOAA 5 0.5
¢uzmyeckoro Moaenuposanus. Hemoctatkn Merona GH3HYECKOro
MozenupoBanust. /JIex/

1.3 MatemaTuueckoe MOAEIUPOBaHHUE. METObI COCTABIECHUS 5 0.5
MaTeMaTH4ecKux Mopenei. /JIex/

1.4 OKCIEepUMEHTAIBHO - aHATUTHUECKUit MeTo. TeopeTnueckuit 5 0.5
Mmeroa. CorocTaBlieHIE METOI0B IIOCTPOCHHUS MaTEMAaTHYECKHX
Mogedeit. /Jlex/

1.5 Ommupnaeckuit Merox. Hemocratku. Obmas orneHka 5 0.5
9KCIIEPUMEHTATIBHBIX METOJOB. /JIex/

1.6 JlocToBepHOCTB U IIpocTOTa Mozenu. Pelienye ypaBHeHUi 5 0.5
MareMaTnueckoro onucanus. [IpoBepka agekBaTHOCTH U
naeHTHUKanusI Mozenn. Beibop maremaridaeckoi Mozenu. /JIex/

1.7 Omnupudeckre GopMynsl. BBoxHble 3ameuanns. JInHeliHas 5 0.5
3aBUCHMOCTb. MeTOo/] BEIpaBHUBAHUS (3aMEHBI
nepeMeHHbIX). /JIek/

1.8 Meron HaMeHbIIUX KBaapaToB. KpaeBble 3a1auu 1Jis 5 0.5
OOBIKHOBEHHBIX TU(depeHInanbHbIX YpaBHEHHH. /JIex/

1.9 Paznenenue nepemeHHbIX. JIMHEIHbIE ypaBHEHUS IEPBOTO 5 0.5
nopsiaka. [pubnmk€HHoe pereHne 00bIKHOBEHHBIX
mudepeHITnaTbHBIX ypaBHeHUH. /JTek/

1.10 Tpubnmxénnoe penenne nudGepeHInaTbHbIX YPAaBHEHHH. 5 0.5
Meron Ditnepa. Merox I'anépxuna /Jlex/

1.11 Merton KOHEUHBIX pa3HOCTeH. MeToJ1 CEeTOK AJIsi ypaBHEHUS 5 0.5
TETIONPOBOAHOCTH. /JIex/

1.12 ITocTraHoBKa KpaeBbIX 3a1a4. Bel-00p cucremsl koopanHaT. OCHOB 5 0.5
-Hble ypaBHeHHUs. [ paHu4HbIe yc-10BUs. CIIOCOOBI CHUKEHHS pa3-
MEpHOCTH KpaeBbIX 3amad. /JIex/

1.13 Hcnonb3oBanue cpenbl «MaTka A7 aHaIW3a MaTeMaTHUECKUX 5 3
mogenei. OcoOOeHHOCTH aHajln3a MaTEMAaTHUYECKUX MOJIEIEH
XMMHKO-TEXHOJIOTHYECKHX IIPoLeccoB. Bapbupyemslie u He

BapbUpyeMble TapaMeTpsl 3aauu. Unenrudukatopsr. /J1ab/

1.14 MateMaTHuecKoe MOJIEIUPOBAHNE THIPOANHAMUYECKUX 5 3
MIPOLIECCOB XUMHUYIECKOH TEXHOJIOTUH, HeQTEXUMUHU U
OuorexHonorun /J1a6/

1.15 MaremaTH4eckoe MOJICITHPOBAHKE TEMIOOOMEHHBIX MTPOIIECCOB 5 2
XMMHYECKOH TEXHOJOTHH, HepTeXUMHH 1 OnoTexHoornu /J1ad/

1.16 MateMaTHIecKoe MOJISTMPOBAHNE MaCCOOOMEHHBIX MPOIIECCOB 5 2
XMMHUYECKOH TEXHOJOTHH, HepTeXUMUU 1 OuoTexHonoruu /J1a6/

1.17 CemectpoBast padora. CornacHo HHANBUAYaIbHOMY 3afanuto /Cp/ 5 124

1.18 Ok3ameH /DKk3aMeH/ 5 4

[Ipumeuanne. @opMel KOHTPOI: DK — 9K3aMeH, K- koHTponbHas pabota, Ko- KoHTponsHEI ompoc, C3- cemecTpoBoe 3ananue, 3-3a4et, OI1
-OTYeT M0 MPaKTHKE.

5. ®OHJ OIEHOYHBIX CPEJCTB

OrneHOUHBIE CpENCTBa IUIAHHPYEMBIX pe3yJbTaTOB OOYYeHHs TpeAcTaBieHbl B BHIe (OHIOB oreHouHbIX cpeacts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHUHM C JIOKAJbHBIM HOPMAaTHBHBIM akToM yHuBepcutera. POC Moxer OBITh NpeAcTaBIeH B
[TpunoxxeHnu K pabodyeii mporpamme.

KOHTpOJ'lBHBIC BOIIPOCHI JJI MPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMe)I(yTO‘-IHOﬁ aTTCCTally 110 UTOIr'aM OCBOCHHA JUCHUIIIIMHBI:
KOMHGTGHHI/II/I, peanmn3yeMbI€ IPU OCBOCHNUU NUCIIUTIIINHBIL:




[IK-5.1: 3HaTh OPUHLUIBI OCYIIECTBIEHHS TEXHOJOTHYECKOTO IIpoIlecca B COOTBETCTBHH C PEIIAMEHTOM U HCIOIb30BAaTh
TEeXHUYECKUE CPEJCTBA JUIs M3MEPEHUSI OCHOBHBIX ITApaMETPOB TEXHOJIOTMYECKOT0 MPOIIECCa, CBOMCTB CHIPbS M MPOAYKIHU

I1IK-6.1: 3HaeT cocTOsSHUE U NEPCIEKTUBBI Pa3BUTUSL METONOB IPOTHO3UPOBAHHUS, pacdyeTa M IOBBILICHUS HAJEKHOCTU B CTpaHE U B
MUPE,TEOPETUUECKUE OCHOBBI TECOPUU HAJEKHOCTH TEXHMUYECKMX CHUCTEM; XapaKTEPHBIE CXEMbl M IPUHIUIBI pacdyeTa HaJeKHOCTU
XUMHYECKOTO 000PYAOBAHHUS.

OCHOBHBIE TEPMHUHBI HCHONB3yeMBIE B IUCHUIUIMHE, MapaMeTphl M IMOKa3aTelIH, XapaKTepU3YIONIHe HaJeXHOCTb, METOJBl pacyera
HaJIeXKHOCTU CIIOKHBIX XHMMUKO-TEXHOJIOTMYECKUX CHCTEM, METOIbl PELIEHUS 3ajad 110 OIPEACICHUIO ONTHUMAIbHBIX 3HAYEHHS
HaJISKHOCTH 000py10BaHMS, SKCIIEPUMEHTAIBHBIE METO/(bI OIPE/ICTICHUS HaIeKHOCTH.

I1IK-2.1: 3HaeT NPHHIUIBI OCYLIECTBICHUS TEXHOJIOTMYECKOTO TMpolecca B COOTBETCTBHUM C PETNIAMEHTOM M HCIHONb30BaTh
TEXHUYECKUE CPEICTBA AJISI U3MEPEHUSI OCHOBHBIX IIapaMETPOB TEXHOJIOIUYECKOTr0 MPOLECCa, CBOMCTB ChIPbS U MPOAYKLIUH

[IK-4.1: 3HaTh TEXHOIOTHMUYECKUI MPOIECC, COCTAB O0OPYAOBAHUS H CTPYKTYPY XMMHUYECKUX IPOU3BOACTB; IPHHIMILI pa3paboTKu
TEXHOJIOTHYECKHX CXEM U CXEM aBTOMATU3allly;

METO/bl BBIOOpa THIIOBOTO pacyera M KOHCTPYHPOBAHHS HECTaHAAPTHOIO O0OpPYAOBaHMS; HOPMBI M IIOPSIOK HPOCKTHPOBAHHS
XUMHYECKUX NIPOU3BOJICTB;

[0CJIEJ0BATEAbHOCTD, COCTAB U COAEPKAHUE IPOEKTHON JOKYMEHTALUU.

[TK-4.2: ymeer paboTath ¢ JINTEpaTypHBIMA UCTOYHUKAMH, CTAHAAPTAMH U TEXHUYECKOH JOKyMEHTaLUeH 10 HallpaBJICHUIO;

BBIOMPATH THII, XapaKTEPUCTHUKY 3MaHNS (IOMEIIEHHS) TS TPOSKTUPYEMOTO IPOM3BOJICTBA;

pa3pabaThIBaTh NPUHIMITHAIBHEIE TEXHOJIIOTHIECKHE CXEMBI, CXEMBI aBTOMATH3AINH, OCYIIECTBIATH KOMIIOHOBKY 00OpYy/JOBaHNS;
BBIMOHATH MPOEKTHYIO JOKYMEHTAIIHIO C UCIONIb30BaHUEM MPUKIAJHBIX MPOrpaMM;

IIK-5.2: ymerp pemwars CTaHIApTHbIE 3aadd NPO(GECCHOHATIOHOM  JEATENPHOCTH HAa OCHOBE HWH(MOPMALMOHHOW |
Ooubmorpaduyeckol KyJIbTyphl C TIPHMEHEHHEM HWH()OPMAIMOHHO-KOMMYHHKAIIOHHBIX TEXHOJIOTMH M C YYeTOM OCHOBHBIX
TpeboBaHNi HH(HOPMAIIHOHHOH 0€30IacHOCTH;

COBEpIICHCTBOBAaTh TEXHOJOTHMYECKHH IIpoLecC C IO3MIMI 3HEPro- M pecypcocOepeKeHHs, MHHUMHU3aLUM BO3ACHCTBUS Ha
OKPY2KaIOLIyIO CPENY;

UCTIONB30BATh  COBPEMEHHBIC HMH(MOPMAIIMOHHBIC TEXHOJNOTHH, MPOBOAUTH 00paboTKy WHGOPMAIMKM C HCIOIL30BaHHEM
HPUKJIAJIHBIX IPOrpaMM U 0a3 JaHHBIX Ul pacueTa TeXHOJIOTHYECKHUX MapaMeTpoB 000pYIOBaHUSL.

I1IK-6.2: ymeer aHanM3MpOBaTh CHUCTEMBI C TMO3MIUH METOAA CTPYKTYPHBIX CX€M; OIpPEAENATb OCHOBHBIE HAaIpPaBICHUS
COBEpIIEHCTBOBAHUS HAZEKHOCTU 3JIEMEHTOB U CUCTEM,;

CaMOCTOSITENbHO pPaboTaTh C TEXHUYECKOM JUTEepaTypodl MpU peImIeHHH KOHKPETHBIX 3aJad HaJEXKHOCTU. HCIONb30BaTh
NpUKNAJHbIE IPOrpaMMbl 10 MOJEIMPOBAHUIO M pacdeTy HAJEKHOCTH DSJIEMEHTOB M CHCTEM; CIOJIb30BaTh CTaHJApTHBIE
AITOPUTMBI PELIEHHs THUIOBBIX 3aJau HaJIe)KHOCTH YCTPOMCTB U CUCTEM.

[IK-2.3: BnajmeeT mpueMaMH KOHCTPYHPOBAaHHUS OOOpYNOBaHWS W OTACIBHBIX €r0 Y3JIOB M JeTaneil ¢ HCHONb30BaHHE CHCTEM
aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHHS.

[1IK-4.3: Bnageer Meromamu aHaiu3a S(PQPEKTHBHOCTH NPOCKTHPYEMBIX IIPOM3BOACTB HAa OCHOBE MOJCIMPOBAHHMA M pacuera
CBIPbEBBIX, 3HEPreTUUECKUX M IPOU3BOJCTBEHHBIX IIOTOKOB; IIPOEKTUPOBAHUS IPOCTBIX TEXHOJOTMYECKUX Y3JIOB; BBIIOJIHEHHS
MOHTa)XHO-TE€XHOJIOTHYECKOH 00BS3KH 000PyNOBaHHUS;

ITK-6.3: B1ajieeT HaBbIKAMHU aHAJIN3a XMMHUKO-TEXHOIOTHYECKHX CUCTEM C MO3UIMH HAJEKHOCTH;

HaBBIKAMU OIPEAETIATh HaJIe)KHOCTh BOCCTAHABIMBAEMbIX 1 HEBOCCTAHABIMBAEMbIX JIEMEHTOB U UX XapaKTEPUCTUKU

HaBBbIKAMU COCTABJICHUS YPABHEHHUH JJIS pacueTa HaJEKHOCTU CUCTEM.

TIK-5.3: BnaseTs METOAaMH 3KOJIOTHYECKOTO MOHUTOPUHTA CPEIb

Pabowas mporpaMma IUCIMIUIMHBI oOecredeHa (DOHIOM OIEHOYHBIX CPEACTB JUIS MPOBEACHHS BXOJHOTO, TEKYIIEr0 KOHTPOIS U
HNPOMEXYTOUHOH arrecTanuu. POHJ BKIIOYAET THIOBBIE PAacUETHBIC 3aJaHus, 3aJlaHus JUIl KOHTPOJbHBIX, J1a00OpaTOpHBIX pador,
3aJaHusad B TECTOBOM (I)OpM BOIIPOCHI K saqéTy. CDOH}I OLICHOYHBIX CPCACTB MNPCACTABJICH B yqe6H0-MeT0)II/I‘{CCKOM KOMILJIICKCE
JUCIHUIIIINHBI.

Hcnonb3yemble (HOPMBI TEKYIIET0 KOHTPOJIS: KOHTPOJIbHBIE pabOThl, ayAUTOPHBIE CAMOCTOATENbHBIE PAOOTHI; THUIIOBBIE PAacUETHBIC
3a7aHus; 1abopaTopHble pabOTHI; YCTHBII ONPOC; YCTHOE COOOIICHHUE; TECTUPOBAHHUE.

Bonpocs! k 3auery:

1. MopnenupoBaHue MHOTOCTaAUMHBIX MPOLIECCOB. CocraBieHue MOJENU IUIsl OJHOHM CTYNEeHH mHpolecca. YpaBHEHHS
MaTepHaJILHOTO U TeIoBoro 6ananca. PapHoBecue (a3. CxemMa MOZIENH CTYNEeHU U 00beIMHEHHAS MOJENb ITPOLIEcca SKCTPAKIIUH.

2. OmnepaTopHO-cHMBOJIUECcKass Mozenb. CBoiicTBa Mozeneil U kputepuil 3G QekTHBHOCTH. MeTopl pelleHnsT YpaBHEHHH 1
BHUJIBI CBSI3€H MEXTy OTAENBHBIMU CTanusaMu. KoppekTHpoBKa ypaBHEHHH 11 00eCTIedeHHsT BOSMOXKHOCTH HX PEIICHHUS.

3. Vcrionp30BaHHE METOOB KOPPEISLMOHHOTO U PETPECCHOHHOTO aHaIW3a JUlsi pelleHus 3a7ad MOAEIUPOBaHMUS.

4. MozenupoBaHue HPOTOYHOTO amrapara WAEaJbHOrO cMemleHus. Mojenb KHMHETHKH OOpaTUMON XMMHYECKOH pEeaKIHUH.
Yuét TernoBoro 3¢ dexra peaknuii. OXakaeHHe PEaKIOHHONH CMECH.

5. OCHOBHBIC CBEJCHHS O MAaTEeMaTHYECKOM MOJCIMPOBAHUH. MOJEIMPOBAaHHE KaK METOJ IIO3HAHMSA, CO3JAHUS U
COBEPILICHCTBOBAHUS PA3IMYHBIX 00BEKTOB U cUCTeM. DHU3MYECKOe U MaTEMaTUIECKOE MOJIEIUPOBAHHE.

6. OnepaTopHO-CUMBOJIMYECKass MaTemarudeckas Monenb. CTpykTypa TexHojormdeckux cBsazed B mozenu XTC. Crenenb
cBobons! XTC. INorsTHEe 00 HHPOPMALMOHHEIX TEPEMEHHBIX.

1. [TorokoBbie Tpadbl 1 METOAMKA UX TOCTPOCHHS.

il. Heiipoxommnelorepsl 1 Helporutatel. [loctaHoBka 3amaun MojenupoBaHus. [IporpammHoe oOecrieueHNe M HEHpOILIATHI

JUIE COBPEMEHHBIX HeﬁpOKOMHB}OTepOB. MOZ[CJIPIpOBaHI/IC CHCTEM C COCPEAOTOUYCHHBIMU ITapaMETpaMu.

7. [IpUHIUIIBI MaTeMaTHIecKoro MomenupoBanus. Kiaccubukaius u cTpykTypa Moneneil. Bumbl Momeneit. IToctaHoBKka
3amaun. TeopeTHdyeckuid aHamu3 W BBIOOp (yHIaMEHTANBHBIX 3aKOHOB (QyHKIHOHMpoBaHUS Co3daHne JeTePMUHHPOBAHHBIX
MaTeMaTHYECKUX MOJENEH.

8. Pa3paboTka cTpaTernu pemieHust CUCTEeM YPaBHCHUI MATEMaTHUYCCKOW MOJIEIH C TIOMOIIBIO JBYAOJIBHBIX IpadoB.




9 YucneHHoe pelleHne alredpandyeckux M TPAHCIEHACHTHBIX YPABHEHUH C MOMOINBI0 HTEPAllMOHHBIX METOMIOB.

10. [TpyHIMIBI YCTAHOBICHHUSI COOTBETCTBHS MOJIENCH pealbHBIM 00BEKTaM

11. MopnemupoBaHue SBICHHH (ha30Boro paBHOBecus. Momenb KuneHHs. MopennpoBaHHe TeperoHKd cmeceil. [IpuHrmm
JCHCTBUS TEIIOBBIX TPYOOK.

12. PernamentupoBaHHble ¥ ONTUMH3MUpYIOIIME WHPOpPMaMOHHbIE iepeMenHble. Kpurepuit a¢pdexrunoctu XTC.

13. MozennpoBaHue IBMXXEHHS Ta3a MO TPYOONIpOBOAY ¢ OOMEHOM 3HEPrHed ¢ OKpY’Karomieil cpemoi.

14. Co3naHue MaTeMaTU4eCKUX MOJENEeH SKCIEPUMEHTAIbHBIMI METOAAMU. Y PaBHEHUS MOJEIEH.

a. AHanu3 MaTeMaTH4eCKOrO OIMCAHMS AT MOATBEPXKAEHHS €ro aJeKBaTHOCTH pealbHOMY mporeccy. CTaTHCTHUecKue
KPUTEPUH COOTBETCTBHS MOJEIICH pPeabHBIM OOBEKTaM.

15. OtobpakeHHe XHUMHKO-TEXHOJOTHYECKUX CXEM C IIOMOIIBI0 TOTOKOBHIX TIpado. JIBymodbHBIE WH(OPMaIHOHHEBIE
rpadpbl, TOCTPOEHHE U UX CBOUCTBA.

16. OCHOBHBIE TIONOXKEHHS TEOPHUHM CHHTE3a M aHalIM3a XHMUKO-TEXHONOTMYECKHMX CHUCTeM KaK OJHOTO U3 BHJIOB

MozpenupoBaHus. O0o0méHHas ¢dopma Mozeneil. lcmonb3oBaHue Monened INPH TMPOCKTHPOBAHWM W AIKCIUIyaTallid CHCTEM.
AHaM3, ONTUMU3AIINS U CHHTE3 MOJISTICH U CUCTEM.

17. Mogenp HOpOTOYHON TIUAPABIUYECKOM €EMKocTH. Mogenb IepeMellMBaHUs KOMIIOHEHTOB. YPAaBHEHMs OIHUCAHUS
COCTOSIHUSI Ta30BOH (a3l

18. IpencraBnenne tomonormyeckor Monemn XTC B Buae rpadoB. OpHCHTHPOBAHHBIA W HEOPHEHTHPOBAHHBIN Trpad, HX
CBOICTBa

19. MogenupoBaHue KOHAEHCAI[MM MHOTOKOMIIOHEHTHOM cMecH. MoJenupoBaHHEe CHCTEM C pPaccpeJOTOUCHHBIMH
napamMeTpaMH.

20. Mogens TPOTOYHOTO peaKTopa B Cllydae CIOXKHOTO B3aWMOJCHUCTBHSI KOMIOHEHTOB. OOmuii BuA Monenu. AHamu3

UCXOAHBIX BEHIECTB M IPOAYKTOB pPEAKIHMU C Y4€TOM HX (ha30Boro coctosHus. CocTaBleHHE CTPYKTYPHOH CXEMBI MOIydYCHUS
OCHOBHOTO IIPOAYKTA.

21. MonenupoBaHne pasfeneHusl Ta30BOH CMeCH. YpaBHEHHS MacCONeperaddl M MaTepHalbHOrO OamaHca AT KOMIOHEHTOB
cmecu. CTpyKTypa MOAEINH.

22. MogenupoBanue NPOTUBOTOYHOTO TeriooOMeHHHKa. CocTaBieHHe ypaBHEHHI TeruioBoro Oamanca. Cxema MOJIETH.

23. IMonorpes u oxnakAeHUE uepe3 pyOallKy ammapaTa Ui HOCTOSHHOM M MEPEMEHHOH MOBEPXHOCTH TEIIOOOMEHaA.

24. CBolicTBa Pa3peNIMMOCTH CHCTEM YpaBHEHHH OTHOCHTENPHO HH(OPMAIMOHHBIX IIEPEMEHHBIX. AJTOPUTMEI

ONTUMAJIbHOY CTPATEIMU DPEUICHUS CUCTEM YPABHEHMM MAaTEMaTU4ECKOW MoJend. JIeKOMIIO3MLUS CTPYKTYPbl MaTeMaTU4eCKOH
MOJIENHU Ha CTPOTO CONOAYMHEHHBIE CUCTEMbI ypaBHEHHUH.

25. Hcnonb3oBanue MeTOJa KOHEUHBIX 3JIEMEHTOB M METO/AAa KOHEUHBIX pa3HOCTEH MJs pELIeHUs 3alad YUCIEHHOIOo
MOJEIUPOBAHUS

26. Omnpenenenue KOpHEH HEIMHEHHOro ypaBHEHHS NMpPU peIleHHH ypaBHEHWH MaTeMaTHUEeCKUX MOZETeH.

27. [TpuHIMOBl MaTeMaTHueckoro MopenupoBanus. Knaccudukamus m crpykrypa Mmozenedl. Bunmbsl monmenei. [locraHoBka

3amaun. Teopermuecknii aHamu3 ¥ BHIOOP (YHIAMEHTAIBHBIX 3aKOHOB (yHKIMOHHpoBaHUS Co3MaHue IeTepMHHHPOBAHHBIX
MaTeMaTHYECKUX MOJENEH.

28. Co3naHue MaTeMaTH4eCKHX Mojenell SKCIepUMEHTAIbHBIMU METOJaMH. YpaBHEHHs MOJEINEH.

29. OnepaTopHO-CUMBOJIMYECKass MaTemarudeckas Monenb. CTpykTypa TexHojormdeckux cBsazed B mozenu XTC. Crenenb
cBobons! XTC. INorsTHEe 00 HHPOPMAMOHHEIX TEPEMEHHBIX.

30. MogenupoBaHnue IBMKEHHS ra3a 1o TpyoompoBoay ¢ 0OMEHOM SHEPrHel ¢ OKpy)Kalomed cpemoil.

31. OneparopHo-cuMBOIHYecKast Mozenb. CBoiicTBa Mozene u Kpurepui 3¢ dexkTuBHOCTH. MeToab! peleHus: ypaBHEHHH U
BHUJIBI CBSI3€H MEXTy OTACNBHBIME CTagusaMu. KoppekTHpoBKa ypaBHEHHH It 00eCTIeYeHIs BOSMOKHOCTH HX PEIICHHS

32. OCHOBHBIC TIONOXKEHHS TEOPHHM CHHTE3a M AaHalIM3a XHMUKO-TEXHONOTHYECKHMX CHUCTeM KaK OJHOTO U3 BHJIOB

MozpenupoBanus. O0o0méHHas ¢opma Mozeneil. lMcmonp3oBaHue Moneneld NPH TMPOCKTUPOBAHMM W IKCIUIyaTal[dd CHCTEM.
AHaM3, ONTUMH3AIINS U CHHTE3 MOJICIICH U CUCTEM.

33. UYucneHHOE pelieHne aredpandecKux W TPAHCIEHACHTHBIX YPABHEHUH C IMOMOINBI0 HTEPAllMOHHBIX METOMOB.

34. AHann3 MaTeMaTHYeCKOro OMMCAHMs U TOATBEP)KICHUS €ro aJeKBaTHOCTH peanbHOMY mpoueccy. CTaTucTuueckue
KPUTEPUH COOTBETCTBHS MOJEIIEH pPeaIbHbIM OOBEKTaM.

35. MogenupoBaHue MHOTOCTaAMHHBIX IporeccoB. (CocTaBieHUE MOJENH I ONHOM CTYNEHH Ipolecca. YpaBHEHUS
MaTepHalbHOTO U TEIUIOBOro Oananca. PaBHoBecue ¢a3. Cxema MoJeNu CTyleH! U 00beANHEHHAS MOJIETIh MTPOIIecca SKCTPAKIINY.

36. ITpuHLUTBI yCTAaHOBIEHUS] COOTBETCTBUS MOJENEH peanbHbIM 00beKTaM

37. CBolicTBa pa3peNIMMOCTH CHCTEM YpPAaBHEHHH OTHOCHTENBHO HWH(OPMAIMOHHBIX IEPEMEHHBIX. AJTOPUTMBI

ONTUMAIILHOI CTPATETMU PEUICHUS CUCTEM YPABHEHMM MaTEMaTH4eCKOW MOJeNu. JIeKOMIIO3MLUS CTPYKTYpbl MaTeMaTU4eCKOH
MOJIENHU Ha CTPOTO CONOAYMHEHHBIE CUCTEMbI ypaBHEHHUI.

38. Hcnonb3oBaHuE METOOB KOPPEISLIMOHHOIO U PETPECCHOHHOTO aHalM3a JUlsi pEeLeHus 3a7ad MOAEIUPOBAaHMS.

39. PernaMeHTHpOBAaHHBIE W ONTUMH3HpYIOMNE HH(GOPMAIMOHHBIE NTepeMeHHble. Kpurepnit apdexrusroctrn XTC.

B pamkax ocBoeHHS IHMCIMIUIMHBI «MOJEITHpOBaHUE SHEPro- W PecypcocOeperaromumx IIPOIECCOB» HCIONB3YIOTCS CIISTYIONHe
KPUTEPHH OLICHUBAHU 3HAHUI CTYJICHTOB O OIEHOYHBIM CPEICTBAM:

CrylleHT B pe3yJIbTaTe BBIIOIHEHUS U CIa4l OLEHOYHOIO CPECTBA MOXKET MOIYUYUTh CIECAYIOLINE OLEHKHU.

OTnuyHO

TTomHOCTBIO ¥ IPAaBUIIBHO BBHIIOIIHEHO, U 0OPMIICHO 3aJaHHe.

ITpu oTuére CTYIEHT Aal MoJHbIe U npaBuibHbIE 0TBETH Ha 90-100% 3a1aBaeMbIX BOIIPOCOB 10 TeMe PadOThI.

Xopoio

ITomHOCTBIO ¥ ¢ HEOONBITMMU HETOYHOCTSIMHU BBITIOJTHEHO M O)OPMIICHO 3aaHue.

IIpu oTu€re CTYIOEeHT Aan He MOJHbIE M ¢ HEOOMBIIMMHU OMIMOKAMHU OTBETHI Ha BCE 3a7aBaeMble BOIPOCHI MO TeMe paboThl W OIS




IpaBIIBHBIX OTBETOB cocTaBmia 70 — 89%.

Y 10BJIETBOPUTEIILHO

He noiHOCTEIO 1 ¢ OImMOKaMH BHIIIOIHEHO U 0(OPMIICHO 3aJaHHeE.

HpI/I OTuéTe CTYACHT Jajl HEC IIOJHBIE OTBETHI U HE HAa BCC 3aaBa€MBIC BOIIPOCHI IO TEME pa60T1>1. ,Z[O.HSI IIpaBUJIBHBIX OTBETOB
coctaBuna 50 — 69%.

HeynosnerBopurensHo

CryzieHT He BBINOIHUI 3aaHue. J[ois IpaBUIIbHBIX OTBETOB cocTaBuiIa MeHee 50%.

OLICHI/IBaHI/Ie KOMITIETCHITU I IpU U3YUCHUHN OUCHUIIIAHBI «MOZ[CJ'II/IPOBB.HI/IG OHEPIro- U pecypcocGeperafome mpoueccoB»

Hcxons u3 100-6amnpHOM (TISATHOAIBHON) CHCTEMBI OLIEHMBAHUSI CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYIEHTOB, B XOJ€ OCBOCHHS
M3y4aeMOoi JUCLUUIUIMHBI CTYIEHT MOJIy4aeT UTOTOBYIO OLIEHKY, IO KOTOPOH OLIEHUBAETCSl YPOBEHb OCBOEHUS KOMIIETEHLINH.

90-100 6anIoB (OTJIMYHO) MOBBIIICHHBIH YPOBEHb

CTymeHT JEeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMITETCHIIM HA TIOBBIIIEHHOM YpOBHE, OOHapyXWBaeT BCECTOPOHHEE,
cUcTeMaTHyeckoe M IIy0OKoe 3HaHHWE Y4yeOHOro MaTepuaia, yCBOMJ OCHOBHYIO JIUTEpPAaTypy U 3HAKOM C JIOMOJHHUTEIBHON
JUTEpaTypod, PEKOMEHJOBAHHONW MPOrpaMMOI, yMeeT CBOOOJHO BBINONHATH IIPAKTUYECKHE 3aJaHHs, IPEIyCMOTPEHHBIC
MporpaMMoi, CBOOOJHO ONEPUPYET TPHOOPETCHHBIMU 3HAHUSMH, YMCHUSMH W HaBBIKAMH, TPUMEHSET WX B CHUTYaIHAX
MOBBIIIEHHOM CII0KHOCTH.

76-89 6anmnoB (xopoio) 6a30BbIi ypOBEHb

CTyIeHT NeMOHCTPHpYeT Cc(OPMHUPOBAHHOCTH TUCIHUIUIMHAPHOM KOMITETEHIWII Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHHS U
HaBBIKH OCBOCHBI, HO JIOMyCKAIOTCS HE3HAYUTENbHBIE OIMMOKH, HETOYHOCTH, 3aTPyAHEHHS TPH aHATUTHYECKHX OIEpaIisX,
NepeHoce 3HaHW, YMEHUI 1 HABBIKOB Ha HOBbIE, HECTAHJAPTHBIE CUTYAIHH.

61-75 6amnoB (ya0BIETBOPUTENBHO) TIOPOTOBBIN YPOBEHb

CTyneHT HIeMOHCTpHUpYeT CHOPMHPOBAHHOCTh KOMIIETCHIIMH Ha TOPOrOBOM YpOBHE: B XOA€ KOHTPOJBHBIX MEPOIPHUSATHHA
JIOMTYCKAIOTCSl 3HAYHMTENbHBIE OIIMOKH, MPOSBISETCS OTCYTCTBHE OTHENBHBIX 3HAHWN, YMEHHIA, HABBIKOB IO KOMIICTEHIIHSIM,
CTYICHT MCIBITHIBAET 3HAUYMTENIbHBIC 3aTPYJHEHHUS NPH ONEPUPOBAHMM 3HAHMSAMHU, YMEHUSMH W HaBbIKAMHM NPH UX IEepeHoce Ha
HOBBIE CUTYyalluU

0-60 6aoB (HEyIOBIETBOPUTEIHHO) YPOBEHh OCBOCHUSI KOMIIETEHIIMN HIKE TTIOPOTOBOTO

Komnerennun He chopmupoBassl. [IposiBiIsieTCsI HEJOCTaATOYHOCTD 3HAHUH, YMEHUI, HABBIKOB.

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIA,
IMPAKTHUKHW)

6.1. Pekomenayemas aureparypa

ABTOpBI, COCTaBUTENN 3arnaBue M3narensctBoO, DNeKTpOHHBIH agpec
JI.1 [ Xénbre X.-11., MonekynsipHOe MOJEIUPOBAHKE: TEOPHS U Mocksa: bunom,
3unimuib B., PoubsiH P., | mpakTuka 2009
®onbkepe I
JI.2 | Camotinos, H. A. IMpumeps! u 3agaun o Kypey "Marematudeckoe CII6.: Jlans, 2013 | https://e.lanbook.com/bo
MOJIETMPOBAHHE XMMHUKO-TEXHOJIOTHYECKUX ok/37356
nporeccoB” [ DNeKTPOHHBIN pecypc] : yueOHoe
nmoco6wue - https://e.lanbook.com/book/37356

6.2. Ilepevyennb pecypcoB HH(pOPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH ""UHTepHeT"

D1 | Dnektponnas 6udmuoreka BIIU (punman) BonrI TY: http://library.volpi.ru/csp/library/StartPage.csp

D2 | DnekTpoHHBIE yueOHO-MeToanvYeckue komruiekcsl BITU: http://umkd.volpi.ru/

23 | http:/library.volpi.ru

D4 | DnekTpoHHO-OMOMHOTeYHas cucTeMa «JIaHp» www.e.lanbook.com

25 | DnekTpoHHO-OMOMHOTeYHast cucteMa Boarl TV http://library.vstu.ru

26 |bu/l BUHNTU, 6a3a pedepaTuBHBIX KYPHAJIOB 110 Pa3IMYHBIM O0JIACTSIM HAyKH U TEXHUKH, http://www?2.viniti.ru/

D7 |Hayunas snextponHas Oubnuoteka elibrary.ru http://elibrary.ru

38 | PedeparuBnas HaykoMeTpHueckas 3IeKTpoHHas Oa3a Scopus kommnanum Elsevier http://scopus.com

39 | YuuBepcuterckas uHpopmanuoHHas cuctema YUC «Poccusy http://uisrussia.msu.ru

310 | Koncynsrantllitoc http:// www.consultantr.ru/hs

311 | ®PenepanpHas ciIyx0a 10 HHTEIUIEKTYaIbHOH COOCTBEHHOCTH, IMATEHTaM M TOBapHBIM 3HaKkaM http://www fips.ru

312 | OnexrponHast Ombmmoreka Poccuiickoif HanmoHansHONH OmOmmoTekn http:/leb.nir.ru/collections

6.3 IlepeueHb NporpaMMHOro odecrne4eHust

6.3.1.1 | MS Windows Server Standard 2003

6.3.1.2 | IToanucka Microsoft Imagine Premium

6.3.1.3 [ID df8605e9-c758-42d6-a856-ac0ba9714cc4

6.3.1.4 | Cy6muuensuonnsiii gorosop Ne Tr000150654 ot 07.07.2017r. (moanucka ua 2017-2018rr)

6.3.1.5 | Cyomuuensuonnsiii goropop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)

6.3.1.6 | Cybomunensuonnstii qorosop Ne KMC-108-2015 ot 07.04.2015r. (moxmucka Ha 2015-20161T)




6.3.1.7

Cybnunensuonnstit qoropop Ne  KMC-099-2014 ot 08.04.2014r. (mognucka Ha 2014-2015rr)

6.3.1.8

Cy6munensnonnsiit qorosop Ne Tr018575 ot 01.04.2013r. (moxnmcka va 2013-20141T)

6.3.1.9

MS Windows 7

6.3.1.1

IMomnucka Microsoft Imagine Premium

6.3.1.1

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

6.3.1.1

Cy6mmnensuonnsiit qorosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rT)

6.3.1.1

Cyo6nunensnonnsrit qoroop Ne KHMC-193-2016 ot 25.04.2016r. (monmucka va 2016-20171r)

6.3.1.1

Cy6nunensnonnsiit qoroop Ne KUC-108-2015 ot 07.04.2015r. (moanucka ua 2015-2016rT)

6.3.1.1

Cy6aunensuonnsiit qoropop Ne  KMC-099-2014 ot 08.04.2014r. (mognucka Ha 2014-2015rr)

6.3.1.1

CyO6auuensuonnsiit qorosop Ne Tr018575 ot 01.04.2013r. (monnucka na 2013-2014rr)

6.3.1.1

MS Office 2007 JIunensust Ne42095897 ot 25.04.2007 (6eccpounast)

6.3.1.1

MS Office 2003 JIunensust Ne41449069 ot 25.04.2007 (6ecpounas)

6.3.1.1

MS Visual Studio 2010

6.3.1.2

Ioamucka Microsoft Imagine Premium

6.3.1.2

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

6.3.1.2

Cy6nunensnonsslit qorosop Ne Tr000150654 ot 07.07.2017r. (moanucka xHa 2017-2018rr)

6.3.1.2

Cy6aunensuonnsiit qorosop Ne KHMC-193-2016 ot 25.04.2016r. (moxmucka na 2016-20171r)

6.3.1.2

CyO6aunensnonnsiit goropop Ne KUC-108-2015 ot 07.04.2015r. (moanucka ua 2015-2016rr)

6.3.1.2

Cyomunensuonublit oroop Ne  KMC-099-2014 ot 08.04.2014r. (mognucka Ha 2014-2015rr)

6.3.1.2

Cyonunensuonnsiit qoroop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-20141T)

6.3.1.2

CoDeSys 2.3 (cBobomuoe T10 https://www.codesys.com/the-system/licensing.html );

6.3.1.2

Codesys v3.4 (cBobomnoe I1O https://www.codesys.com/the-system/licensing.html );

6.3.1.2

VisSim 5.0 (memoBepcusi ¢ orpaHHYSHUSIMH );

6.3.13

AutoCAD 2015

6.3.1.3

CBo0OoHas akageMHYecKast JTUICH3US

6.3.1.3

AVR Studio 4 (ceoboanoe I10 http://www.atmel.com/Images/asSinstaller-stable-5.1.208-readme.pdf);

6.3.1.3

LTspice IV (cBoboanoe IO http://www.linear.com/designtools/software/#LTspice);

6.3.1.3

Keil uVision 4 (cBo6onnoe I10 https://www.keil.com/download/license/);

6.3.1.3

STM32 ST-LINK Utility (cBo6oanoe ITO http://www.st.com/en/development-tools/stsw-1ink004.html);

6.3.1.3

KOMIIAC 12 LT (cBoboanoe [TOhttp://kompas.ru/source/pdf/license/2014 - licenseKOMAS-3D-LT.pdf);




6.3.1.3 | TRACE MODE 6 (cBo6oanoe I1O http://www.adastra.ru/products/overview/licence/ )

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

6.3.1.3 | Cpenp! pazpaboTku

6.3.1.4| QT Creator https://info.qt.io/download-qt-for-application-development?hsCtaTracking=f6495db3-4dd2-4b8a-a3d6-
0| 13842d799¢11%7C742dale6-34a8-4094-9326-675804775cfe;

6.3.1.4 | UndopmarrioHHO-cripaBouHas cucteMa [apanT 0e3 orpanndenuii J[oroBop o B3auMHOM coTpyaaudectse Ned3/35/2001C
1{or 05.03.2001r.;

6.3.1.4 | Undopmanmonno-cripaBouHas cucteMa KoncysnpranT-ITinroc 0e3 orpanndenuit JIoroBop o COTpyIHUYECTBE OT
2101.03.2004;

6.3.1.4 | 1C Ilpennpusitue 7.7 Per. nomep 4401879;

6.3.1.4 | Embarcadero RAD Studio 2009 JInuensust Ne110375

6.3.1.4 | Akt npuema-nepenauu Ne34 ot 05.08.2010 r.

6.3.1.4 [ MS Visio Premium 2010

6.3.1.4 | Iloanucka Microsoft Imagine Premium

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

6.3.1.4 | Cybomunensuonnsii qorosop Ne Tr000150654 ot 07.07.2017r. (moanucka xa 2017-2018rr)

6.3.1.5 | Cyomunensuonnsrii norosop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-20171T)

6.3.1.5 | Cyomunensuonnstii norosop Ne KMUC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-20161T)

6.3.1.5 | Cy6munensuonnstii qoropop No KMC-099-2014 ot 08.04.2014r. (moamucka Ha 2014-2015rT)

2
6.3.1.5 | Cyb6muuensuonnsiii gorosop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr)
3
6.3.1.5 | Deductor Academic v5.2(cBob6oanoe I1O st 00pa3oBaTeNbHBIX YUPEKICHUN);
4
6.3.1.5 | Gpgdwin (2.2.6) ceobomgnoe I10 https://www.gpgdwin.org/;
5
6.3.1.5 | Oracle VM Virtual Box 4.3.10 cBo6oanoe ITO https://www.virtualbox.org/
6
6.3.1.5 | Pascal ABC.Net cBo6omnoe T1O http://pascalabe.net/;
7
6.3.1.5 | OpenOffice 4.1.1. cBobomuoe T1O https://www.openoffice.org/ru/why/index.html
8

6.4 IlepeueHb MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBIX Oub1u0TeYHbIX cucTeM (3BC)

6.3.2.1 | DnexrporHo-6nbMHOTEeUHas crctema "Jlanp": http://www.e.lanbook.com/

6.3.2.2 | DnektponHas-onbmuoteuHas cucreMa Boarl TV: http://library.vstu.ru/

6.3.2.3 | ITouck matentHoi nHdopmarmu http://www.fipsl.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOAY JIA,
INPAKTUKH) /OBOPYJOBAHUE

7.1 | [TomerneHus A1 IPOBEICHUS JIEKIIMOHHBIX,T1a00PaTOPHBIX 3aHATHH YKOMILIEKTOBAaHEI HEOOXOIMMOMH
CIeNMaTM3UPOBAaHHON y4eOHOI MeOeIIbI0 U TEXHHUYECKUMHU CPEICTBAMHU JUIS IIpeJICTaBIIeHHs yueOHON nH(popMannu
crynentam. [Inasmennas nanens 421G, 1 cepsep

7.2 | 10 xomMmIbIOTEPOB

7.3 | KoMnbroTepHasi ceTb ¢ BO3MOXHOCTBIO MOIKITIOYCHUS K ceTH «IHTepHeT» U o0ecrieueHueM IOCTYIa B 3JIEKTPOHHYIO
HHGOPMATMOHHO-00Pa30BaATEIFHYIO CPELY.

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIINXCA 110 OCBOEHUIO JUCHHUIIJIMHBI (MOAYJIA,




IIPAKTHUKHN)

OCHOBHBIMH BHJIaAMH 3aHSATHI [0 JUCUUILIMHE SIBJSIIOTCS Ay ANTOPHBIE 3aHATHS: JISKLHU U JIabopaTopHble 3aHsaTHs. Takxke
HpeIyCMOTpEHa CaMOCTOsITENbHAs paboTa.

[IpaBuna u npreMbl KOHCIIEKTUPOBAHUS JIEKIIUH

KoHncnektupoBaHue neKuii peKOMEHIyeTcsl BECTH B CIIELIUAIbHO OTBEAECHHOM I 3TOr0 TETPaiu, KaX bl JUCT KOTOPOU JOIKEH
UMeTh oSt (4-5 cM) AJis JOTIOTHUTEIbHBIX 3AITUCEH.

B KoHCnekTe peKOMeHIyeTcs 3alMChIBATh TEMY U IUIaH JIKIHA, PEKOMEHIYEMYIO JINTEPATYpPy K TeMe. 3aIlliCH pa3/IeioB JEKIUN
JIOJIKHBI IMETh 3arOJIOBKH, II0J[3ar0JIOBKU, KpacHble cTpoky. Ha3BaHHbIE B JIEKIIUHU, CCHUIKYM HA IEPBOMCTOYHHUKH HAJI0 TIOMETUTH Ha
MOJISIX, YTOOBI P CAaMOCTOSTENBHOM padoTe HAUTH U HCIIOIB30BaTh UX. B KOHCIIEKTE JOCIOBHO PEKOMEHIYETCS 3alUCHIBATh
TOJIBKO OIpEJIEJICHUs IOHATUH, KaTeropuii u T.1. VIHOe U3J10:KEHHOE JIEKTOPOM JIOJDKHO OBITh 3aITUCAHO CBOUMH CJIOBaAMHU.
PexomenyeTcst BRIpaboTaTh M UCTIONB30BATh JOMYCTHMbIE COKPAIIEHNsT HAnOO0JIee pacpOCTPAHEHHBIX TEPMUHOB M TTOHSTHIA.

B KoHCIIEKT peKOMeHIyeTCsl 3aHOCUTH BCE, UTO MPENoAaBaTelb MALIET Ha JOCKE, a TAKXKE PEKOMEHAyeMbIe (DOPMYJIBI, CXEMBI,
TaOJIMIIBI, TUArPaAMMBI U T.]I.

IIpreMbl pabOTHI C OCHOBHOM U TOTIOTHUTEIEHON JINTEPATY PO

Ocoboe MecTo cpeti BUJIOB CaMOCTOATEIBHOM paboThI 3aHUMAaeT paboTa C INTEepaTypoid, SBIISIOMAsACS OCHOBHBIM METOZOM
CaMOCTOSITETEHOTO OBNAECHHS 3HAHUAMH. VI3ydeHune TuTepaTypsl - POoLece CIOXKHBIH, TPeOYIONHii BEIpaOOTKH ONPEAEIeHHBIX
HaBBIKOB. [ToaTOMy BaskHO Hay4uTCsS paboTaTh ¢ KHUTOH. [lepedeHs u 00BeM ITUTEpaTyphl, HEOOXOAUMOM AT U3yUCHUS
JUCIUILIMHBL «MozienIpoBaHKe SHEPTo- U pecypcocOeperarommx npoLueccoB B XUMHUYECKOH TEXHOIOTHN, HEPTEXUMUH 1
OMOTEXHOJIOTHI OIIPEIEIAIOTCS pabodeii mporpaMMoil TUCIUIUIMHEI M IPUBEICH B COOTBETCTBYIOMIEM paszene pabodeit
HPOTPaMMBI TUCIIUTIIHHEL

Bcro mutepatypy MOXHO pa3fenuTh Ha y9eOHUKU B y4eOHBIE TOCOOHS, OPUTHHAIBHBIC HaAyYHBIC MOHOTpa(HICCKUEe HCTOYHUKH,
Hay4YHBIC ITyOIMKAaINH B TIEPUOANIECKOH MedaTh. V3 HUX MOKHO BBIISIUTH JINTEPATYPy OCHOBHYIO (PEKOMEHIYEMYTO),
JIOTIOTTHUTENHYIO U JINTEPATYPY ISl yIITyOJIeHHOTO N3yUeHHS JUCIUTLTUHEL.

CaMOKOHTPOIIb

CaMOKOHTPOJIb 3HaHUH, OTY4YEHHBIX yUaIlUMHCS IPY U3YUEHUH pa3aerioB (OCBOCHUE TEOPETHUECKOT0 MaTepHala, BEIMOTHEHNE
MIPAKTUYECKUX 3aJaHUI) PEKOMEHIYETCsI OCYILECTBIISITh C IIOMOILBIO OLIEHOYHBIX cpeaAcTB « KOHTposibHBIE BOIpOckl» U «TecToBbie
BOIIPOCHD), TIpE/ICTaBICHHBIX B DOHIe OlIeHOUHBIX cpencTB U B Y OMK]] «MoaenupoBaHue 3HEPTo- U pecypcocOeperaronmx
MPOILIECCOB B XUMHYECKOH TEXHOJIOTUH, HEPTEXUMHUHN U OMOTEXHOJIOTUI.

OcobenHoctu y‘{e6H0-MeTOHI/I‘{CCKOFO obecrieueHus JJIs JIAL € OTPaAaHUYCHHBIMU BO3MOXXHOCTAMMU 310POBbsS 1 MHBAJINIOB.

CTyIeHThI ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI HIMEIOT CBOU CIIELU(PHYECKHEe OCOOCHHOCTH BOCIIPUATHS, IEpepadOTKH
Mmarepuaina. ITonbop u pazpaboTka y4eOHBIX MaTEepHaoB Ul TAKHX CTYJEHTOB IIPOM3BOANTCS C YUETOM TOTO, YTOOBI
MPEIOCTABIIATE STOT MaTepHall B Pa3IMYHBIX (popMax Tak 4TOOB! HHBAIH/IBEI C HAPYIIEHHSIMH CITyXa ITOIyJanu HHPOPMAIHIO
BU3YalbHO, C HAPYIICHUSIMHU 3PEHUS - ayAnaIbHO. IIpeqycMOTpeHo B ciryyae HEOOXOAUMOCTH CO3/IaHHE TeKCTOBOH BepcuH TH000T0
HETEKCTOBOT'O KOHTEHTA JUISl €0 BO3MOXKHOT'O IPe00pa30BaHus B aJbTEPHATUBHBIC (POPMBI, YAOOHBIE ISl PA3INYHbBIX
TIOJTB30BaTENCH, aNbTEPHATHBHYIO BEPCHIO METHAKOHTEHTOB, BO3SMO)KHOCTh MAaCIITaOMPOBAHMUS TEKCTa M H300pakeHUH Oe3 rmoTepu
Ka4ecTBa, JOCTYITHOCTb YIPABICHHUS KOHTEHTOM C KJIaBHATYyPHI.

Oc00EHHOCTH MPOBEIEHHS TEKYIIEeH U ITPOMEKYTOYHOM aTTECTALMHU JUISl JIMIL] C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI 1
WHBAJINJIOB

JUist ocyIecTBIICHNS TIPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOI aTTEeCTAIlMN YKa3aHHBIX 00YJatOmIHXCs
co37at0TCs (POHIBI OLIEHOUHBIX CPECTB, aJaNTHPOBAHHBIC TSI HHBAIM/IOB H JIUI] C OTPAaHHICHHBIMU BO3MOXKHOCTSIMH 370POBBS U
TIO3BOJISIFOLLME OLICHUTh JOCTIDKEHNE UMU 3aIIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeIbHOI pOrpaMMe pe3yJIbTaToB 00yUYeHHS 1
YpOBEHb ChOPMHPOBAHHOCTH BCEX KOMITETCHIINI, 3asBIICHHBIX B 00pa30BaTEIbHON TporpaMme. Takue OIeHOYHBIE CPE/ICTBA
CO3MIAI0TCS 1T0 Mepe HEOOXOAMMOCTH C YIETOM Pa3iINIHBIX HO30MOoTHil. IIpH mpoBeieHNH TEKyIIeH U MPOMEXYTOTHOH aTTeCTAINH
JUISL yKa3aHHBIX JIML ITPELYyCMOTPEHO BKIIIOYEHHE B YUEOHBIH MPOLIECC PA3IMYHBIX OCPEAHUKOB, BKIIOYast THIOTOPOB U
YIIOITHOMOYEHHBIX O JienaM HHBanugoB. dopma npoBeaeHns TeKyIielt aTTecTaluu IS JIAL ¢ OTPAHMYEHHBIMH BO3MOXHOCTSIMA
3II0pPOBBS ¥ MHBAJIHIIOB YCTAaHABIMBACTCS C YIETOM HHIMBHIAYAIBHBIX ICHXOMH3HIECKAX 0COOCHHOCTEH (YCTHO, MMCHMEHHO Ha
Oymare, TICEMEHHO Ha KOMIIBIOTEpE, B (hopMe TECTUPOBAHUS U T.11.). IIpi HEOOXOAMMOCTH TAKHM CTYJCHTaM 00eCTIeUUBAIOTCS
COOTBETCTBYIOLIHE YCIIOBHUS IIPOBEACHNUS 3aHATHI M aTTECTAllUK, B TOM YHCIIE IIPEOCTaBISIETCS JOMOIHUTEIBLHOE BpeMs LIS
MOJTOTOBKH OTBETa Ha 3a4€Te WM IK3aMEHE.




