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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUIIIMHBI

1.1.I{es b0 0CBOEHMS JAMCUUILUIMHBI SBJSIOTCHA. 00y4yeHHE CTYACHTOB MPHUMEHSThH
BBIYHCIIUTENIPHYI0 TEXHHUKY TIPH IPOCKTHPOBAHWU IPOM3BOJCTBEHHBIX IPOIECCOB B
XUMHUYECKOH OTpaciii, aHajlu3e U OIEHKE MPO(ECCHOHANBHBIX PHCKOB, OCBOEGHHE BOIIPOCOB
MOJCTMPOBAHUS W ONTHMHU3AIMHA XWMHKO-TEXHOJIOTHYECKHX TIPOLECCOB Ui  BBIOOpA
3¢ (EeKTUBHBIX CPeICTB 0OecredeHrst 0€30IaCHOCTH B TeXHOC]epe.

1.2. 3axaun ocBOEHUA TUCHMILIUHBI (MOYJIs1):
- OBJIQJICHUE 3HAHMSAMHU B 00JIACTH MOJCIUPOBAHUS IPOIECCOB M aIIapaTOB XUMHUYECKOMN
TEXHOJIOTHH, COCTABJICHUS M ONITUMHU3AIIMA MAaTEMAaTUUECKHUX MOJIEIICH;
- MaTEeMaTHYECKOE MOJICIMPOBAHHUE TPOIECCOB U OOBEKTOB Ha 0a3e CTaHIAPTHBIX ITAKETOB
MPUKIIAHBIX TPOTPaMM JIJIsl HAYYHBIX MCCIIEIOBAHUIT;
- MpaBWIbHAas OpraHW3allds OKCIEPUMEHTa, IPOBEJACHUE OJKCIICPUMEHTOB I10 3aJaHHOMN
METOMKE, U3YYCHHE METOJIOJIOTHH TUIAHUPOBAHUSI SKCIIEPUMEHTA.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI

JucruminHa «MoenupoBaHye TPOU3BOICTBEHHBIX MTPOIIECCOB B XUMHUECKON OTPACIIH»
(b1.B.O/1.7), oTHOCHTCSI K AMCUMILIMHAM 0a30BOil yacTh 0Os3aTesbHAs BApUATUBHOW YaCTH,
dopMupyeMoii yuacTHUKaMH 00pa3oBaTelbHBIX oTHOIIeHHH broka 1 «/lucuummiael (MoTysn)»
paboyero ydeOnoro miana OIl mo mampaBnenuio 20.04.01 «TexnochepHas 6e30MacHOCTHY,
HAaIpaBJICHHOCTh: «be30macHOCTh TEXHOIOTMYECKUX TPOILIECCOB M MPOU3BOJICTBY U OCBAUBACTCS
B 4 cemecTp.

JIns  yCcHemrHoro OCBOCHMSI JUCHUIUIMHBI CTYACHTY HEOOXOJMMBI 3HAHHSA KypCOB
«MeToI0JI0THYeCKUEe OCHOBBI HAYYHOTO MO3HaHHs», «OOmas XUMHYECKas TEXHOJOTHS,
«YTpaBiieHHe CHCTEMaMH O€30IacCHOCTH Ha TPOU3BOJCTBE», «DKCIEPTH3a W MOHHTOPHHT
IIPOU3BOJCTBEHHON Oe3omacHocTh» U «MHpopmaTrkay.

JucriumirHa «MoenupoBaHre POU3BOICTBEHHBIX MTPOIIECCOB B XUMHUECKOH OTPaCIIH»
SBJISIETCSI  OCHOBOHM  JUIsi  MOCJTEOYIOMIEro M3ydeHus auciuiuinH  «[Ipon3BojaCTBEHHAs
0e30macHOCThY, «PacueT u MPOEeKTUPOBAaHNE CHCTEM O0eCTICUeHHsI OE30ITaCHOCTH.

3. KOMIIETEHIIMH OBYYAIOIIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

3.1. IIpouecc u3yueHust AMCUUILUIMHBI (MOJYJIs) HapaBieH Ha (pOPMUPOBAHUE HIIEMEHTOB
cienyromux npodeccnoHaNbHBIX KommeTeHIui B cootBeTcTBUM ¢ OIl BO mo crenuanbsHOCTH
20.04.01 TexuocdepHas 6€30MaCHOCTD:

[1K-2 CnocoOeH OpHUEHTHUPOBATHCS B OCHOBHBIX METO/AaX M CHCTeMax oOecredeHus
TexHoc(hepHOU Oe30MacHOCTH.

[IK-3. CnocobeH  ynpaBisaTh  0€30MaCHOCTbIO  TpyAa Ha  OCHOBE  OLEHKH
npoheccuoHaNbHOrO pUCKa

dopmupoBaHue yKa3aHHBIX KOMIIETEHIIUHN pa3MelieHo B Tadnuue 3.1.



Ta6muma 3.1. ucuuniauael, yaacTByomue B hopmupoBanun kommeteHui [1K

Haumenosanue CeMecTpsI (POPMHUPOBAHUS TUCITATITIHEL
JUICIIUTUIAH, (OpMUPYIOIIUX
KOMIICTCHITHIO
COBMECTHO
1 2 3 4 5

IIK-2
TOKCHKOJIOTHS. B XUMHYECKOM TPOU3BOICTBE
(b1.B.0/1.2)
Okonoruyeckas 0e30MaCHOCTHIIPOMBIIIICHHBIX

npennpustuii b1.B.JIB.1.1

BoszelicTBue Ha OKpYXKaloUIYI0 Cpely JHEPreTUYECKUX
YCTaHOBOK
(b1.B.0.4)

IIpousBoacTBeHHAs 0€30aCHOCTh
(b1..7)

MopenupoBaHue POU3BOACTBEHHBIX MPOIIECCOB B
xumuueckoit orpacnu (b1.B.OJ1.7)

Pacuer 1 mpoeKTHUPOBaHUE CUCTEM O0OCCIICUCHUS
0€e301IacHOCTH
(b.1B.O1.1)

3ammTa npu ype3BelYaiHbIX cutyarusx b1.B.J[B.1.2

[ToaroroBka K Mpoueaype 3allUThl U 3allUTa BBITYCKHOM
kBanupukannonHoi padorst 53./1.1

ITK-3

OkcnepTr3a i MOHHMTOPHHT IIPOU3BOJCTBEHHOU
0€30MIacHOCTH
(b1.B.OJ1.3)

praBHEHI/Ie cucTeMaMy 0€30IacHOCTH Ha IMPONU3BOJICTBE
(B1.B.OJL.6)

MonenupoBaHue MPOU3BOACTBEHHBIX MPOIECCOB B
xumuueckoit orpaciu (b1.B.O/1.7)

Cpe,I[CTBa 1 METOAbI KOHTPOJISL HpOHSBOHCTBGHHOﬁ Cpeabl
(PTIL.1)

DKcrepTHAasl, HaI30pHAs U HHCIICKIIMOHHO-ay TUTOPCKAst
npaktuka (b2.11.3)

IToaroToBka K NpoOIEAype 3alUThl U 3AIIMATA BBITYCKHON
kBanupukarmonHoi padotsl (b3./1.1)

K-5

Pacyer ¥ MPOEKTHPOBAHUE CHCTEM 00CCICUCHHMS +
0€301acHOCTH
MoenupoBaHue MPOU3BOACTBEHHBIX MPOIECCOB B +

XUMHYECKOU OTpaciii

HpeﬂHI/IHHOMHaﬂ IIpaKTUKa

+

IToaroroka k mponexype 3amursl 1 3amura BKP




Tabnuna 3.2 [lepeueHs IaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS 110 IUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUS

KO}I 1 HAMMCHOBAHHC
KOMIIETCHIIUH

KOI{ 1 HAMMCHOBAHHEC
HHIUKATOpa
JOCTHIKCHUSA

KOMIICTCHIINH

IInanupyemsie pe3yJbTAThl 00y4eHUs MO JUCHUINIIMHE

OuneHo4HBIE CpPeACTBa

Tekymero
KOHTPOJIS

IIpomeskyTo4HOI

aTrreCranum

Tun HpO(l)eCCI/IOHaJ'II)HOI‘/II JCATCIBbHOCTH — Hay‘{HO-I/ICCJ'IeZ[OBaTeJ'ILCKI/Iﬁ

TpynoBas pynknus: B/02.7 [Toarotoska npeyioxKeHu M0 pacpeAeICHUI0 TOJTHOMOYHA, OTBETCTBEHHOCTH, 0053aHHOCTEH 10 BOIIPOCAM YIIPABJICHUS OXPaHO# TPyAa, OICHKH
po¢)eCCHOHATBHBIX PUCKOB U 000CHOBAHHUIO pecypcHOro odecneucHus (40.054)

IIK-2.

Cnocoben
OpI/IeHTI/IpOBaTI)CH B
OCHOBHBIX METOAax nu
cHcTeEMax obecnieyeHus
TeXHOC(EepHOit
0e30macHOCTH

UIIK-2.1. 3HaTh: YMern: Baagern:. CobecenoBanne mo | Bompocsr IUTSL
IIpoexTHpyeT cUCTeMBI |- HOJXOABI K|- paspabareiBaTh | - METOAAMH Pa3pabOTKH M | MPAKTUYECKHM YCTHOTO
U CpeCTBa MOJEIUPOBAHUIO WU | MaTeMaTHYECKUE  MOJEIH | COCTaBJICHUSA pa60TaM cobecenoBaHus
obecredueHus TMPOCKTHPOBAHUIO anrapaTroB " XUMHKO- | MaTEMAaTHYECKUX MOJEIeH
TGXHOC(I)epHOi/'I CJIOKHBIX . TIPOIECCOB | TEXHOJOTMYECKUX XUMHKO-TEXHOJIOTHUYECKHUX
XUMHYCCKOHM OTPACIIH IPOLECCOB; IIPOLECCOB Ha  OCHOBE
0e30ImacHOCTH .
) - NPUMEHATh Ha IPAKTHKE | U3BECTHBIX 3aKOHOB
METOJIBI ¢buzuKn u XHAMHH,
9KCIEPUMEHTAIEHOTO H| METOJAaMU TEOPETUUYECKOTO
TEOPETHUECKOTO " MPaKTHYECKOTO
Omnpe/eNieHs] MapaMeTpoB, | MCCICNOBAaHUS W aHalIu3a
CBSI3aHHBIX c| mapamMeTpoB XUMHUKO-
MPOTEKAIOMIMMH  (DU3UKO- | TEXHOJOTUIECKOTO
XUMHUYECKUMH TIpOIieccaMH | Ipoliecca, METOdaMH
B TEXHOJIOTUYECKHX | ONTUMHU3AIUHN TPOIECCOB B
anmapaTax anmapaTax "
TEXHOJIOTHIECKON CXEeMe
UIIK-2.2. 3Harh: YMern: Baagern:. CobecenoBanne mo | Bompocsr TUTSL
OcymecTBiseT - CICIUATU3UPOBAHHEIC | - CTPOUTH U | - METOJMKaMH CHUCTEMHOTO | IIPaKTHUYECKUM YCTHOI'O
CHCTEMHBIN MOIXOJ IO | CAHTHI Pa3MCILCHHA | HCITONB30BaTE  MOJENHM | TofXona K BBIOOPY | paboram cobeceoBaHUs
BBIOODPY P (HEKTUBHBIX HayYHO-TEXHUIECKOH . IS OMHUCAHUSA 1 | 9pPeKTUBHBIX  CpEICTB
CpeIcTB o0ecTeyeH s MHGOpPMALMM M CAHTBL | mporHO3MpOBaHMs obecredeHns
6€301aCHOCTH B CBﬂﬁHHble . €| PasmMYHBIX  MPOLECCOB | Ge30racHOCTH B
IpOoPECCHOHAIIbHOU XHUMHUYECKON TEXHOJIOTUH
TexHochepe I(ESITeJ‘ILHOCTI) B obmactu TexHochepe
TexHochepHOU
0€30I1aCHOCTH




HIIK-2.3. 3Harh: YMmerb: Baagern:. CobecenoBanne 1o | Bompocsr U1
O6ecnieunBaeT - COBPEMEHHBIE METOBI M | - CTaBUTh 3a7adyy ¥ | - COBPEMEHHBIMH METOJaMH | MPAKTUYECKUM YCTHOT'O
BHEJPEHUE B cpecTBa TexHOc(epHON | Pa3pabaThiBaTh aIrOpuUT™M | H CpeicIBaMu | padoram cobecenoBaHus
HPOU3BOICTBO 0€e30acHOCTH €€ pelICHUS, TeXHOCd)epHOfI
COBPEMEHHBIX METOJIOB GesomacrocTi
U CPEJCTB
TeXHOC(HEpHOit
0e30MacHOCTH
TpynoBas ¢pyaknusa: TO C/01.7 Ananu3 MepoONpHUsTHI, HANIPABICHHBIX HA YIYYIICHHE YCIOBUI U OXpaHbl TPY/a, CHIKEHUE MPOGECCHOHATBHBIX PUCKOB, IPEIYMPEIKIC HIE
HECUACTHBIX CJIyYaeB Ha MPOU3BOICTBE M MpodeCCHOHAIBHBIX 3a0oseBanuii (40.054)
ITK-3. Cnocoben ynpasisate | UIIK-3.1. . Brusnser, | 3HaTh: YMmerh: Buaners: OTueTsl no | Bompocsr IS
0€30MacHO-CThI0 TpyJa Ha | aHATH3UPYET U | - IPUHUMIBI YUpaBieHus | -  BoiOpath  Hambonee| - METOIaMH oueHKH | TaOOPaTOPHBIM YCTHOT'O
OCHOBE OILIEHKHN | OIIEHUBAET XUMHKO- 3¢ GEKTUBHBIN croco0 | mpodecCHOHATTBHBIX PUCKOB pa60TaM cobeceoBaHmA.
HpOCpeCCI/IOHaHBHOrO pI/ICKa HpO(i)eCCI/IOHaHLHBIC TCXHOJIOTNYCCKUMHU peUICHUA 3aJa4U Ha TNPECANIPUATUAX
pI/ICKI/I npoueccamu XUMHUYECKOU OTpacCIn
HIIK-3.2. 3Harh: YMern: Baanern. OTyeThl no | Bonpocsl IUTSL
PaspabaThIiBaeT IUTaHBI | - OpUMEpPHBIC IPOTPAMMBI | -  OLUEHUTh PUCKH M| -  MEPONPUATUSAMH 1O | JaOOPATOPHBIM YCTHOTO
(mporpammbl) o obecriedeHnio | Oe30MacHOCTh YITy4IICHATO ycnosui | pabotam cobecenoBaHus.
MEPOINPUATHIA 110 6e3omacHOCTH Tpyna, | IpUMEHEHHUs TpyZa B XUMHYECKOH
06eCIeUeHIIO YAYYIIEHUIO YCIOBUU U OoTpaciu
Ge30MacHOCTH TpyIa, OXpaHbl TPyJa Ha OCHOBE
o npodecCHOHANTEHOTO
VIIYYIIEHUIO YCIOBUI pHcKa np
1 OXpaHbl Tpy/ia Ha MOJIETUPOBAHUH
OCHOBC ITIpO- TPOLIECCOB B XUMHYECKOM
(eccHoHaTHHOTO oTpaciu
pHuCKa
HIIK-3.3. 3HaTh: . YMmerh: Baanern. OTyeTsl no | Bonpocsl IS
Koopauaupyer - JIOKYMEHTEI mo | - aHAM3UPOBATh | - METOJAMH TPOBEICHUS | JTaOOpaTOPHBIM YCTHOTO
MIpOBEJICHUE CHIEUAILHON  OLEHKU | PEe3yJIbTaThl OIIEHKH | CIIeMAILHON OIICHKH | paboram co0ece10BaHusl.
cHenuanbHOM OlLIeHKH yCIOBHH TpyJa yCIOBMH  TpyJda Ha | YCIOBUIl TpyA

YCJIOBUH TpyJa,
aHATM3UPYET
pe3yJIbTaThl OLICHKU
YCJIOBUH Tpy/a Ha
paboumnx MecTax

paboumnx mecTax

IIK-5. Criocoben
OCBaWBaTh U MPUMEHSIThH
11U POBbIE TEXHOJIOTUU
JUTSE 0OOBEKTOB
npohecCHOHATBHOMN

HIIK-5.1. OcBanBaet
IU(PPOBBIC TEXHOJIOTUU
MaTEeMaTH4YEeCKOro 1
UH(POPMALIUOHHOTO
MOJEJU UCTIOIb3yEMbIX

MIPOLIECCOB, SIBIICHUN U

3HaTh:

- IOCTaHOBKY Tpo0IeM
MaTeMaTHYECKOr0 U
HHPOPMALMOHHOTO
MO/ICTUPOBAHHS
CJIOXKHBIX CUCTEM B

YMmerhb:

- IUJTAHUPOBATh
npotecc
MOJEIUPOBaHUS U
BBIYHCIIUTEIIHEHOTO
SKCIIEPUMEHTA B

Baaners:

- METOJIaMH TIOCTAaHOBKH
3a7a4 1 00pabOTKH
pe3yJbTaToB
KOMITBIOTEPHOTO
MOJICIIMPOBAHHMS B




JCATCIIBHOCTHU

00BEKTOB,
OTHOCAIINXCS K
po¢eCCHOHATBHO
JIeATEIILHOCTH.

HUIIK-5.2. [Tpumenser
uQpoBbIE TEXHOJIOTUU
B IpO(heCCHOHATLHOM
JeSTEILHOCTH.

npodeccuoHaTbHOM
obmacTu;

po¢eCCHOHATBHOM
JeATeIEHOCTH;

- paboTtaTh Ha
COBPEMEHHOU
JJIEKTPOHHO-
BBIYHMCIIUTEILHOM
TEXHHUKH C 00bEKTaM1
npoeCCHOHATBHOM
JIeATEILHOCTH.

po¢eCCHOHATBHOM
JeATEeIBHOCTH;

- HaBBIKAMH
CaMOCTOSTENTbHON
paboTsl B 1abopaTopuu
Ha COBPEMEHHOI1
BBIYHCIIUTENLHOM
TEXHHKE.




4. CTPYKTYPA U COJEPKAHUE JTUCIUITJIMHBI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpyno€MKOCTh TUCHHUILIMHBI cocTaBiseT S5 3a4. en. 180 wacoB, pacmpeneneHue

9acoB IO BHJIaM paldOT U ceMecTpaM MpeCTaBiIeHo B Tabmuie 4.1.
Tabnuua 4.1 — Pacnpesenenue Tpy10EMKOCTH AMCIUILIMHBI IO BHIAM PabOT 10 ceMecTpam

TpynoémkocTs B yac
Buna yueoHoii padoThl Bcero B 1.4. mo cemecTpam
yac. 4 cem \ 4 cem
@opMaT H3yYeHHUs! TUCHUTLIMHBI
O0mas Tpy10EMKOCTDb TUCHUIUIMHBI IO y4eOHOMY IJIaH} 180 36 144
1. KourakTHas padora: 29 11 18
1.1.AynuTopHasi paGoTa, B TOM 4ncJie: 24 8 16
3aHATUS JeKMoHHoro tuna (JI) 12 4 8
3aHATUS ceMuHapckoro tumna (I13-cemuHapbl, npakr. 12 4 8
3aHATHS U D)
naboparopasie paboTs (JIP) - - -
1.2.BHeayauTOpHAasi, B TOM 4HcJe 5 3 2
KypcoBast pabora (mpoekt) (KP/KII) (xoncynmpramms,
3aIlHTA) ) i i
KOHTpoJpyemMasi camoctositenibHas padota (KCP) 5 3 2
TEKYIIUI KOHTPOJIb, KOHCYJIbTAIUHU TI0 JUCIUILTUHE - - -
KOHTAaKTHass paboTa Ha MPOMEKYTOYHOM KOHTPOJIC
(KPA) i ] ]
2. CamocTrosiTesabHas padora (CPC) 147 25 122
pedepat/scce (MOroToBKA) - - -
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska) - - -
KOHTpPOJIbHAs paboTa - - -
KkypcoBas pabota/mpoekt (KP/KII) (moaroroska) - - -
CaMOCTOSITENTbHOE HM3YYCHHE pa3zelioB, CaMOIIOATOTOBKA|
(mpopa®oTka M MOBTOPEHHE JIEKIIMOHHOIO MaTepuaia U
Marepuanta yueOHUKOB U y4e€OHBIX MOCOOUH, MOATOTOBKA 147 25 122
K  7a00paTOpHBIM M MPAKTUYECKHM  3aHATHUSAM,
KOJUIOKBUYM H T.]I.)
IloaroroBka K 3auery (KOHTPOJIb) 4 - 4




4.2. Conepxanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4.2 — ConepxaHue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyemsbie Buanl yue6Hoii padoTh (4ac)
(KOHTpOJIMPYyeMBIe€) KoHTakTHasi pa6oTa s < HanMenoBanme HaunMeHnoBanmue
pe3yabTaThl 4 = pa3paboTaHHOrO
B T HCTOJIb3yeMBbIX AKTUBHBIX H
ocBoenns: koa YK; o g e DJIeKTPOHHOT0
HaumeHoBaHHE pa3aeioB, TeM = 2 =R Bug CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 2|5 Eleae g Kypca
= S v R |=oE 83 00pa3oBaTeJbHBIX
HHIUKATOPBI = S Zo|E=Ele=5 N (Tpya0eMKoOCTh B
Z oEe |22 Bl Sr TEXHOJOTHii
JOCTHKEHUS ] =) s | = s = > qacax)
o = < o | S = =
KOMIIeTeHI U = = @] i
4 cemecTp
TIK-2 Pa3nen 1. BBeieHue B MaTeMaTH4YeCKOe MO/IeJTUPOBaHUeE. [Ipe3enTanus Koncnekr
UIIK - 2.2 JIEKITUH
IIK- 3 Tema 1.1. Baenenne B 1,0 2,0 TToaroToBka K JIEKIIUAM
UIIK-3.1 KOMIIBIOTEPHOE  MOJIETHPOBAHUE
HIIK-3.2 XUMHKO-TEXHOJIOTHIECKUX
IK-5 nponeccoB. OCHOBHBIC TOHSTHS H
UIIK-5.1 OTIpEIeIICHNS. Crioco6sl
UIIK-5.2 MOJIEUPOBAHMS. O6paboTka
JIAHHBIX.
Tema 1.2. AHamu3  XUMHKO- 1,0 6,0 TToaroroBka K JIEKIUAM
TEXHOJIOTHYECKOTr0 Mpoliecca Kak
CHUCTEMEL. IToaxonsl K
COCTABICHUIO MOJIEIEH CIOMXKHBIX
CHUCTEMEL.
IpakTuyeckas paéora 2,0 3,0 [oxroroska K
mo teme 1.1 nabopaTtopHoi pabote
[6.1.1],[6.1.3]
CamocrosiTeJibHasi padora 1o
ocBoeHuo 1 pasnena:
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuyeckasi padora
(PI'P)
HToro no 1 pazneny 2,0 2,0 11,0
I1K-2 Pa3gexn 2. ObecniedeHnto 6€30MaCHOCTH TPY/a, B XUMUYECKOM OTpaciu [Ipe3enTanus KoHcnekr nexmumii
UIIK-2.1
T1K-3 Tema 2.1. AHajau3 pUCKOB C 1,0 2,0 TloaroroBka K JIEKIIMSIM
HIIK-3.3 nprMEHEeHneM HaacTpoiku Excel
IIK-5 PrecisionTree
UIIK-5.1 Tema 2.2. MHpopMaLUOHHEIE 1,0 8,0 [ToATOTOBKA K JEKIHSIM
HNIIK-5.2 TEXHOJOTMH  JUIS  IIOBBIIICHUS
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Ilnanupyembie

Bunel yueonoii padorsl (4ac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yabTaThl 2 s pa3padoTaHHOIO
ocsoennusi: koa YK; = § g < HCTOAL3YEMBIX AKTHEHBIX H D1eKTPOHHOr 0
OIIK: TIK u HaumeHoBaHHe pa3aeioB, TeM = SR = =& 2 Bunx CPC HHTEPAKTHBHBIX KVDea
i = = 2| £ El 2 E 00pa3oBaTeIbHBIX ype
S L E |5 o B Fam p
HHIUKATOPLI E 228 EEE g =2 T — (Tpy10eMKOCThb B
JOCTUKEHUS 5 S =g |5 == X yacax)
. = < o | & S = =
KOMIIETeHIHI = = @) o
0e30MacCHOCTH B TIPOW3BOJICTBE.
WuCcTpy™MeHTamBHBIE cpensl
pa3pabotkn ACYTII Ha mpumepe
Trace Mode. IIpou3BoaCTBEHHbIC
JIBOMHHUKU.
IIpakTnyeckas padora 2,0 4,0 IToaroroBka K
o teme 2.1 nabopaTopHOA pabote
[6.1.3],[6.1.7]
CamocrosiTeJibHasi padora 1o
OCBOEHHIO 2 pa3jeiia:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass padora
(PT'P)
Hroro mo 2 pa3nerxy 2,0 2,0 14,0
HTtoro mo 7 cemecTpy 4.0 4.0 25,0
4 cemecTp
I1K-2 Pasnea 3. KomnboTepHoe Moae/IMpOBaHue NPOU3BOACTBEHHbIX [Ipe3enTanus KoHcrekt nexmmii
UK -2.1 MPOLEeCCOB B XUMUYECKOH 0Tpacan
UIIK - 2.2 Tema 31 Omnupuyeckoe | 2,0 26,0 | Teoperuueckas
UIIK - 2.3 MojaenupoBanue. CocTaBieHHEe U npopaboTka Tembl [6.1.5],
IK- 3 aHaJIM3 ypaBHEHHH perpeccuu 1-ro [6.1.6]
HUIIK-3.1 1 2-TO MOPSIAKOB.
HIIK-3.2 IpakTudeckas padora 2,0 4,0 IMoaroroBka K
IIK-5 o teme 3.1 1a00PaTOPHOIL pabore
MIIK-5.1 [6.1.5], [6.1.6]
MIIK-5.2 Tema 3.2 DKCIIEPTHBIE CHCTEMBI. 2,0 27,0 | Teopermueckas
Haznauenue, cTpykrypa, npopaboTtka Temsl [6.1.4],
NpUMEHEHHUE IIPU aHAIN3e PHCKOB [6.2.3]
Ha MPOU3BOJICTBE.
IIpakTnyeckas padora 2,0 4,0 Ioxaroroska K
o teme 3.2 nabopaTopHO pabote
[6.1.4],[.6.2.3]
Tema 33. CrpykTypHOE 2,0 26,0 | Teoperuueckas
MOJIETTUPOBaHUE XUMUKO- npopaboTka TeMbl [6.1.2],
TEXHOJIOTH-YECKUX MPOLIECCOB [6.1.7]
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Ilnanupyemble Buasbl yuedHoii padoTsl (4ac)
(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yabTaThl 2 s pa3padoTaHHOIO
5 x5 HCHOJb3yeMbIX AKTUBHBIX H
ocsoennusi: koa YK; = ¢ e D1eKTPOHHOr 0
HanmenoBanue pa3aesnoB, TeM 2 g =R Bua CPC HHTEPAKTHBHBIX
OIIK; [IK u = e % | = gl 3¢ g Kypca
= S e k& |5 ElERE 00pa3oBaTe/IbHBIX
HHIHKATOPBI = S Zo|E = &le 5 . (TpyAoeMKoOCTH B
% oEe |22 ElSrKE TEeXHOJIOTHii
AOCTHKEHUS o S s | = 5= > yacax)
., = < o | e S = [
KOMIeTeHImii = = @) o
CIIO)KHBIX CHCTEM B COBPEMEHHBIX
MIPOTPAMMHBIX TTaKeTax.
IIpakTuyeckas paéora 2,0 4,0 [oxroroBka K
mo Teme 3.3 nabopaTopHO pabote
[6.1.7], [6.2.1]
Tema 3.4. [IpumeHeHNE 2,0 27,0 Teoperuueckas
MMUTALMIOHHOTO MOJEINPOBAHUS mpopaborka Temsl [6.1.1],
NP aHaJIK3€e MPOU3BOJICTBEHHOI [6.2.2]
6e30MacHOCTH.
IpakTuyeckas: padora 2,0 4,0 TToaroroska K
o teme 3.4 nabopaTopHOA pabote
[6.1.1], [6.2.2]
CamocrosiTe1bHAasi pa0doTa 1o
0CBOEHHI0 3 pa3jieia:
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuueckass padora
(PT'P)
Hroro mo 3 pa3nery 8,0 8,0 122,0
HTtoro mo 8 cemecTpy 8,0 8,0 122,0
HUTOI'O no gucuuninue 12,0 12,0 147,0
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5. TEKYIIU KOHTPOJIb YCIEBAEMOCTH U IPOMEKYTOUHASI
ATTECTALMS 11O U'TOI'AM OCBOEHM S JTUCIHUIIJINHBI.

JUis  OCyIIECTBIIGHUS TEKYIIETO KOHTPOJS 3HAHUU oOydarommxcs chHOpMYyIHpPOBAHBI
TEOPETUIECKHE BOMIPOCHI IT0 TEMaM MPAKTUIECKHUX PadoT.

Takxke chOpMUPOBaH TEpPEYCHb BOMPOCOB, BBIHOCHMBIX HA MPOMEKYTOUYHYIO
aTTecranuio B popme 3auera B 4 cemectpe.

VYka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJISCTCA HEOThEMJIEMOW YacThio (hOoHIA
OIICHOYHBIX CPEJICTB M XpaHHUTCS Ha Kadeape « TeXHOIOrus JIEKTPOXUMUICCKUX ITPOU3BOJICTB U
XUMHH OPraHUYEeCKUX BEICCTBY.

Onucanue IOKa3aTeleii W KPHUTEPHEB KOHTPOJSA YCIIEBAEMOCTH, OIIMCAHHME IIKaJ
OILICHHUBAHUA HpI/I TGKYH_IGM KOHTpOHe, OIICHKA BBLITIOJIHCHU A HpaKTI/I‘IeCKI/IX pa60T HpI/IBeI[eHO B
Tabmmie 5.

Ta6n1z1ua 5 — Onucanue nokasareiaeu u KPpUTCPUCB KOHTPOJIA YCIICBACMOCTH, OITUCAHUC KA
OLCHUBAHMA ITPU TCKYIUIECM KOHTPOJIC OLICHKA BBIMTOJIHCHUSA ITPAKTUUCCKUX pa60T

IIxana IIpakTuyeckas padora
OLICHUBAHMSI 3a4er
84<R<=100 OtnnyHO 3a4er
69<R<=84 Xoporio
49<R<=69 Y 10BNETBOPUTENBHO
0<R<=49 HeynosnerBopurenbHo He3adeT

HpI/I MMPOMEIKYTOUHOM  KOHTpPOJIC  YCIICBACMOCTL CTYACHTOB OICHUBACTCA  IIO
‘leTBIpeX6aJ'IJ'H:H0ﬁ CUCTEMC «OTIHUYHO», «XOopo1mo», «KYHAOBJICTBOPUTCIIBHOY,
«HCYOOBJICTBOPUTCIBHOY.
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Tabnuna 6 — Kputepuu olieHuBaHuUs pe3yIbTaTa 0OYUICHHs 110 JUCIUTUINHE U IKaJIa OIICHUBAHHUS

Kpurtepnu oneHnBanus pe3y/bTaToB 00y4eHHS

OneHka Ouenka OneHka OmueHka
Ko/ # HAHMEHOBAHHE Kox n HanMeHOBAHHE | (Hey0BJICTBOPHTEILHOY «YIOBJIETBOPUTEILHO» / «xopomo» / «OTJIINYHO» /

KOMITETEeHIHH HHAHKATOPA NOCTHIKCHHS / «HE 3a4TCHO» «3a4TEHO» «3a4YTEHO» «3a4TEHO»

KOMIICTCHIIUH 0-49% 50-69% 70-84% 85-100%
OT max peUTHUHrOBOM OT max peUTHUHrOBOM OT max peUTHUHIOBOH OT max PEeUTUHTOBOM

OLICHKH KOHTPOJIS OLICHKU KOHTPOJIA OLICHKH KOHTPOJIS OLICHKU KOHTPOJIS
IK-2. UIIK-2.1. [Tpoektupyet He ymeer npoextupoBats | Cnabo BiageeT HaBEIKAMH YBepeHHO MPOEKTUPYET CamMocToATENBHO

Crnocoben CUCTEMBI U CPENICTBA CHCTEMBI U CPEICTBA MIPOEKTUPOBAHUSA CUCTEM U CUCTEMBI U CPENICTBA MIPOEKTUPYET CUCTEMBI U

OpPHUEHTHPOBATHCS B
OCHOBHBIX ME€TOAAX U
cHCTEMax oOecIeueHus
TeXHOC(EepHOit
0e30macHOCTH

obecrieucHHs
TeXHOC(HEepHOit
0e30macHOCTH

HIIK-2.2. OcyuiecTBiser
CHUCTEMHBIN MOAXO0/T 110
BBIOOPY AP PEKTUBHBIX
cpencTB obecrieueHus

obecrieueHUs
TexXHOC(EepHOi

He moxer npuMeHATh
CUCTEMHBIN MTOAXO0]I IO
BBIOOPY 3G (PEKTUBHBIX
CpeJIICTB o0ecTieueHus
6e30acHOCTH B

CpencTB o0ecTedeHAs
TeXHOC(EpHO
0e30macHOCTH

He Bcerna npumenser
CUCTEMHBIN MOJXO0]I O
BBIOOPY 2P PEKTHUBHBIX
CpeNCTB 00ecTieueHusI

obecrieueHnsI TEXHOC(HEPHOU
6e30macHOCTH

Ucnonb3yer cucTeMHbIi
MOJXOJ IO BBIOOPY

3 PEeKTUBHBIX CPEICTB
obecrieyeHns 6€30macHOCTH
B TeXHOChepe

CpencTBa 00eCIIeYCHNUS
TEeXHOC(EPHO
6e3omacHoCTH
DddexTuBHO PUMEHSIET
CHUCTEMHBIN MOAXO0/I O
BBIOOPY 2 HEKTHUBHBIX
CpelcTB o0ecTieueHust

0€e30I1aCHOCTH B TexHoc(hepe 0e30MmacHOCTH B TeXHOC(epe | YBEpeHHO HCHONB3yeT B | 0e30mMacHOCTH B TexHOC(hepe
TexHOoCchepe He ymeer ucnonp3oBate B | He yBepeHHO HCIONB3yeT B | MPOHM3BOJCTBE COBPEMEHHBIC | D(PPEKTHBHO HCIIONB3YET B
UIIK-2.3. ObecneynBaer MIPOU3BOJICTBE MIPOU3BOJICTBE COBPEMEHHBIE | METOMBI u CpeICTBa | MPOM3BOJCTBE COBPEMEHHEIE
BHEJIpCHHE B | COBPEMCHHBIE METOIBl M | METOJBI u cpencTBa | TexHOC(hEpHOH METO/IBI 51 cperncTBa
MIPOU3BOJICTBO CpelcTBa  TEXHOC(EepHOU | TeXHOC(HEpHOM 0€e30IaCHOCTH TexHochepHoit
COBPEMCHHBIX METOJOB H | 0€30MACHOCTH 0e30MacHOCTH 0e30IacHOCTH
CpeacTB  TexHOc(hepHOH
0€30I1acHOCTH
Kputepuu oueHnBaHus pe3yjbTaTOB 00y4eHUSs
Orenka Ornenka Ornenka Ornenka
Koa m HanmMeHoOBaHHE
Ko 1 HaHMeHOBaHHe 1 «HEY10BJIETBOPHUTEIHHO» «YIOBJIETBOPUTEIbHOY / «X0pouoy / «OTJITHYHO» /
KOMITETEHIHH HHIUKATOPA TOCTUKCHH S / «HE 3a4TEHO» «3a4TECHO» «3a4TCHO» «324TEHOY
KOMIIETEHIUH 0-49% 50-69% 70-84% 85-100%

0T max perTUHroBOM’
OLIEHKU KOHTPOJIS

0T max perTUHroBOMI
OLIEHKU KOHTPOJIS

OT max peHTUHroBoH
OLIEHKU KOHTPOJIS

0T max pelTUHroBoMi
OLIGHKH KOHTPOJIS

IK-3.

CriocoOeH ynpaBJisiTh
0€301acHO-CThIO TPY/ia Ha
OCHOBE OLICHKH

HIIK-3.1. Beisisier,
AQHAJIM3UPYET U OLICHUBAET
po¢eCCHOHATBHBIC PUCKH

He moxer ananuzupoBartsb u
OLICHUBATD
po¢eCCHOHATBHBIC PUCKH

He Bcerna npaBuibHO
AQHAJIM3UPYET U OLICHUBAET
po¢eCCHOHATIBHBIC PUCKH

VYMeeT OLleHUTh U
aHAJM3UPOBATH
npogeCCUOHATBHEIC
PHUCKH

[Moapo6HO 1 monHO ymeeT
NPOBECTH aHAITU3 H
OLICHUTh
npodeccrnoHaTbHBIE PUCKU
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podeCCHOHAIBLHOTO PUCKA

WUIIK-3.2. Pa3pabatbiBaeT
IUIaHBI (IPOrPaMMBI)
MEpPOIPUATHI 110
obecrieueHnIo
6e30macHOCTHU TPy/a,
YIYYILEHHUIO YCIOBUH U
OXpaHbI TPyZia HA OCHOBE
po¢heCCHOHATHHOTO
pHcKa

UIIK-3.3. Koopauaupyet
IIPOBEJICHUE CIIELUAIbHON
OLIEHKH YCJIOBUH Tpy[a,
aHAJIU3HUPYET PE3yJIbTAThI
OLIEHKH YCJIOBUH TpyJa Ha
pabounx MecTax

He ymeer pa3pabatsiBaeT
IUIaHBI (IPOTPaMMBI)
MEpPOIPUATHI 110
obecriedeHnto 6€30MacHOCTH
TpyZAa, yAyUIICHUIO YCIOBHA
1 OXpaHbI TPyJa Ha OCHOBE
PO ECCHOHATIBHOTO PUCKa

He Moxer KoopaMHUPOBAaThb
NPOBECHUE ClielaIbHOU
OLICHKM YCJIOBMM Tpyna, U
QHAIU3UPOBATh  PE3YJbTATHI
OLICHKM YCIOBUM TpyAa Ha
pabouux mecTax

He yBepenHno
pa3pabaThIBaTh IJIaHbI
(mporpaMMBbl) MepOIPUATHH
10 00ECIEYEHUIO
0e30macHOCTH TPy/a,
YIIYYIIEHUIO YCIOBUH U
OXpaHbI TPy/la Ha OCHOBE
po(eCCHOHATHHOTO PUCKA

He yBepenHO koopauHupyeT

MPOBEACHUE  CIEUUAIbHOMN
OLICHKM YCIOBUH TpyJa H
QHAIM3UPYET  PE3yJIbTaThl

OLICHKHU YCJIOBUH TpyJa Ha
pabodnx mectax

Pa3pabaTbiBaeT miaHbl
(IporpamMmeI)
MEPOTIPUATHI 110
o0ecrieueHn o
0e30I1aCHOCTH TPy A,
YIIYYILEHUIO YCIOBUH
U OXpaHBI TPyZAa Ha
OCHOBE

po¢eCCHOHATHLHOTO
pucka

YBepeHHo
KOOpAUHUPYET
IIPOBE/ICHNUE
CMELMAJIBHON  OLICHKHU
yCIOBUH  Tpyla U
XOpOIIO aHAIU3ZHPYET
pe3ynbTaThl  OLICHKH
yCIoBWIA  Tpyma Ha

pabounx MecTax

Pa3paGatsiBaeT

3¢ QEeKTUBHBIE TIaHBI
(IporpamMMmeI)
MEPOTIPUATHIH 110
obecrieueHnIo
0e30I1aCHOCTH TPy A,

YIIYYILEHHUIO YCIOBUH U
OXpaHbI TPyZia HA OCHOBE

podecCHOHANIBEHOTO
pucka

CaMoCTOSTEILHO
KOOPJIUHHUPYET

MPOBEJECHUE CIEeIHAIbHON
OLICHKU YCJIOBUM Tpyla U

OTJIINYHO aHAIN3UPYET
PE3yIbTaThI OLICHKH
YCIIOBUH Tpyna Ha

pabounx MecTax

TIK-5. Cnocoben ocBauBath H

udpoBbie
00BEKTOB

MPpUMCHATH
TEXHOJIOTUHU JJIsL
npodeCCHOHATBHOM
JEATENLHOCTH

HIIK-5.1. OcBauBaet

U (ppoBbIE TEXHOJIOTUU
MaTeMaTH4ecKoro u
nH(pOpMaLMOHHOTO
MO/JIEIIH UCTIOJb3YEMbIX
MPOIIECCOB, ABJIECHUN U
00BEKTOB, OTHOCSIIMXCS K
poheCCHOHATBHOM
JeATEILHOCTH.

HUIIK-5.2. Ilpumenser

1 QpoBbIE TEXHOJIOTHH B
poeCCHOHATBHOM
JeATEILHOCTH.

He 3Haer nundposbie
TEXHOJIOTHH
MaTeMaTHYECKOrO U
UH(OPMALMOHHOTO MOJICIIH
UCIIOJIb3YEMBIX IPOLIECCOB,
SIBICHUM U 0OBEKTOB,
OTHOCSIIIIMXCSI K
poeCCHOHATBHOM
JeSITEIBHOCTH.

He npumensier uudposeie
TEXHOJIOTHH B
po¢eCCHOHATBHOM
JeSITeIbHOCTH

He yBepenHo 3HaeT
(pOBBIE TEXHOJIOTUH
MaTeMaTHYecKoro u
UH()OPMALIMOHHOTO MOJIEIIH
UCIIOJIb3YEMBIX IPOIIECCOB,
SIBJICHUH ¥ O0BEKTOB,
OTHOCSIIIIUXCS K
mpo¢eCCHOHATBHOMN
JIeITeIIbHOCTH.

He yBepeHHO nmpumensier
1(pOBBIE TEXHOJIOTHH B
mpoheCCHOHATBHOM
JeITeIbHOCTH

3nHaeT nupoBkIe
TEXHOJIOTUH
MaTeMaTH4eCcKoro 1
nH(popMaLMOHHOTO
MOJIeTH
UCIIOJIb3YEMbIX
MPOIIECCOB, SIBJICHUHN U
00BEKTOB,
OTHOCSIIUXCSI K
poeCCHOHATBHOM
JIeSITEIIbHOCTH.
[pumensieT uuppoBbIe
TEXHOJIOTUH B
npodeccrnoHaTbEHOM
JIeSITEIbHOCTH

YBepeHHO 3HaeT

U(PPOBBIC TEXHOJIOTHH

MaTeMaTH4eCcKoro u
nH(popMaLMOHHOTO

MOJIEJIN HCIIOJIB3YEeMbIX
MPOIIECCOB, SIBJICHUHN U
00BEKTOB, OTHOCSIIMXCS K

npo¢eCCHOHATBHOM
JIeSITEIIbHOCTH.

yBepCHHO TNPUMCHSCT
III/I(l)pOBLIe TCXHOJIOTHH B

npogeCCHOHATBHOM
JIESITEIbHOCTH
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Tabmuma 7 — Kpurepuu onieHUBaHUS

Ounenka Kpurepun oueHuBanus
Bhicokuit OLEHKY «OTIHYHO» 3aCIyKHBACT CTYJCHT, OCBOMBIIUN 3HaAHMUS,
YPOBEHD 5% YMEHUS, KOMIETEHLMH M TEOPETHHECKHH Marepal 6e3 mpoOeIoB;
(oTHHO) BBHITIOJTHUBIIMIA BCE 3a/laHus, MPEIyCMOTPEHHbBIC Y4eOHBIM IUIAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; MIPAKTUYECKHE HaBBIKU
po(heCcCHOHATLHOTO MPUMEHEHHS OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHBI.
Cpennuii OLICHKY «XOPOILLO0» 3aCITYXUBACT CTYJIEHT, MPAKTHUUECKU MOTHOCTHIO
YPOBEHb «4» OCBOMBIIMI 3HAHUS, YMEHHUSA, KOMIIETEHIMHM W TEOPETUYECKU
(xoporo) MaTepuain, y4deOHble 3aJaHUsl HE OICHEHbl MAaKCHUMAaJbHBIM YHCIOM
0aJuI0B, B OCHOBHOM C(HhOPMHPOBAIT MTPAKTUICCKHIE HABBIKU.
[Toporossiii OLICHKY «Y/10BJIETBOPHUTEIBLHO» 3aCIy>KUBAET CTYACHT, YACTUYHO C
YPOBEHB «3» npoOenaMyd  OCBOMBIIMK  3HAHUA, YMEHHUSA, KOMIETEHIMH U
(YZOBIETBOPUTEND | TEOPETUYECKUI MaTepuall, MHOTHe ydeOHble 3agaHusi InMbo He
HO) BBITIOJTHWI, JIMOO OHHM OIECHEHB YHCIOM OayiIoB OJHM3KUM K
MUHUMAJIbHOMY, HEKOTOPbIE TPAKTHUECKHUE HABBIKU HE CPOPMUPOBAHBI.
MuHuMaTbHBI OIICHKY «HEY/JOBJIETBOPUTEJIbHO» 3aCIy)XHUBAaE€T CTYIEHT, HE
i ypOBEeHb «2» | OCBOMBIIMI 3HaHUSA, YMEHHUS, KOMIIETEHIIMM U TEOPETUUECKHIA
(HEeyTOBIETBOPUTE | MaTepuall, yueOHbIC 3a/IaHHsI HE BBIMOJIHWI, MPAKTUYCCKUE HABBIKU HE
JILHO) c(hopMUPOBaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. VYdeOnas JuTepaTypa, me4YaTHble W3JAHHUSA
3J1eKTPOHHBbIE U3AHHS.

bubnmoreunslii poHA yKOMITJIEKTOBAH MeYaTHBIMU W3JaHUSIMHU U3 pacdyera He meHee 0,25
IK3EMIUIApA KaXI0r0 U3 U3JaHUH, yKa3aHHBIX HIKE HAa KaXI0ro o0y4aroIlerocs: U3 4uciia Juil,
OJTHOBPEMEHHO  OCBAaMBAIOUIMX  COOTBETCTBYIOIIYIO JUCHMIUIMHY (Moayne). M3nanus,
HaxXoJsAlMecs B JJIEKTPOHHOM JOCTYyIE (DJIEKTPOHHBIA pecypc), YAOBIETBOPSIOT 3TOMY
TpeOOBAaHUIO ABTOMAaTHYECKU. DIEKTPOHHBINA JOCTYI MPUBEJEH B BUJIE€ CCHUIOK MOCIE OOBIYHOTO
OIMUCaHUA U3aHUs.

ondamoreynoro ¢ouaa,

Kon-Bo
Newn | Asrop(sr) Sarmase N3narensctso, Hasnauenue, Bux 3K3. B
roJl U3JaHUs u3ganus, rpud oubamore
K€
6.1.1. A.B. Apxurmosa DKOJIOTHYHOCTH H.Hogropon : YuebHoe mocobue 1
n 6e3omacHocTh p | [M3a-Bo HI'TVY],
OM3BOJCTBEHHBIX 2021. - 269 c.
MPOLIECCOB
6.1.2. A. 10. Cemelikun CoBpeMeHHbIE Benroponckuit MoHorpadus 1
IUQPPOBBIE METOIBI | TOCYNAPCTBCHHBIN
U CUCTEMBI B TEXHOJIOTHYECKUI
yIpaBJICHUN YHHUBEPCHTET HM.
6€301acHOCTEI0 B.I'. IllyxoBa
Tpyna 2020. - 88 c.
6.1.3. M. 1O. Craecapes Matemaruueckoe u | @PI'bOY BO | yuebHo- 1
MEHTAJILHOE "HaunonansHeiii METOMIECKOE
MOJICITUPOBAHHE HCCIIe10BATENbC TocoGHe
Kui
MockoBckuit
rOCYAapCTBEHHBI
W CTPOUTENbHBIN
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yHHUBepcUTET"
2021.-119c.
6.1.4. A. C.Mocomnos, H. KommnerotepHsie W3natenscTBO YueOHUK 1S By30B 1
N. AxunuH TEXHOJIOTUHU U "Jlanp"
METOIBI 2021.-444 ¢
MIPOEKTUPOBAHUS B
coepe
0e30MmacHOCTH
6.1.5. B. 1. Bepuunus, [TnanupoBanue u WsnarenscTBO Vueb.mocobue miis 1
H. B. HepHeB MaTeMaTudecKas ".HaHL, 2022 BY30B
00paboTka
pe3yIbTaTOB
XUMHYECKOTO
HKCIIEpPUMEHTA
6.1.6. W.I1. Taiinpimes Pemwenne nayunsix | CIIO. bXB- | Yueb.mocodue 2
1 WHXeHepHBIX 31a | [letepOypr, 2004
4 cpeacramu Excel
, VBA u C/C++
6.1.7 E.A MonenmupoBaHue Upxkyrck: Uzn-o | Ipaktudeckue 1
XaMuayJuvHa. ., ONAaCHBIX UPHUTY paboTH 1
C.C.Tumodeepa TIPOIIECCOB B | 2015.-137 ¢ METOINYECKNE
TexHochepe: yKa3aHUS 110 UX
BBIMOJIHCHHIO
6.2. CnpaBouHo-0ub1uorpaguyeckas Jureparypa.
Kon-Bo
N 1/m Astop(si) SariaBHe UznarenscTBO, Haznauenmue, BHI | 3K3. B
TOJ U3JaHUs U3JaHUs, TPUP OHnOIIMOTEK
e
B.B. Tutkos KommprorepHbie CII6. : U3x-Bo Yueb.mocobue 1
texHonorun COMS | IlomuTexH.yH-Ta,
621 OL MULTIPHYSI |2012.
CS B 3amauax
SHEPIeTUKU
I0.T". Kaprnios Nmurannonnoe CIIo. BXB- Vueb.mocobue 2
MOJEIUPOBAaHUE HerepGypr,
6.2.2. cucreM. Brenenue 2009.
B MOJICITUPOBAHHE
¢ AnyLogic 5
6.2.3. Jlarmunua M. JI. OKcnepTHbIE VYueb.mocodue VYueb.mocodue 1
cucteMsl U Teopuss | Boponexckuit
TIPUHSATH rOCYapCTBCHHBIH
penieHuit JIECOTEXHUUECKUI
YHHUBEPCHUTET
nmenu [.O.
Mopo3osa,
2020

6.3. MeTonnueckne yKa3aHusl, PEKOMEHIALUH M IPyrue MaTepuajbl K 3aHATHAM

MeTOJII/I'-IeCKI/Ie YKa3zaHusd MW PEKOMCHIAAIWMKW II0 MPOBCACHUIO KOHKPCTHBIX BHIOB
y‘le6HBIX 3aHATHI TI0 JUCHUIIIINHE <<MOI[€HI/IpOBaHI/I€ XUMHKO-TCXHOJOTUYCCKUX ITPOLECCOBY
HaXoadaTCsa Ha Ka(i)ez[pe «Texnomorus OJICKTPOXUMHUYCCKUX  IMPOMU3BOACTB HU XHWMHHU
OpTaHU4YCCKUX BCILICCTB.
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7T.AHOOPMALNNMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

VY4eOHbIII mpolecc MO JAUCHUIUIMHE o0ecredeH HEOOXOTUMBIM — KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJHO PACIpPOCTPaAHIEMOr0 MPOTrPaMMHOIO OOecledeHHs, B TOM YHCIIe
OTEUECTBEHHOTO MPOM3BOJCTBA (COCTaB IO AMCHUIUIMHE orpexaesieH B Hacrosmed PIIJ u

MO/JIC)KUT OOHOBJICHUIO MPU HEOOXOIMUMOCTH ).

7.1. Ilepeuenn

pecypcoB

HH(GOPMALMOHHO-TEJIEKOMMYHHUKAIUMOHHOM

ceTn

«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUS JUCIHHILINHBI (MOYJIs1)

1.

Hayunast  aynekTpoHHass  OuOImMoTeKa

http://elibrary.ru/defaultx.asp

2.

3.

4.

5.

6.

7.

nocryma: http://uisrussia.msu.ru/. — 3ar. ¢ 3kpaHa.

E-LIBRARY.ru. —

Pexum  nmocryna:

DnekTpoHHass OubimorevHas cucreMa [10OBODKCKOTO rocynapcTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum nocryma: http://elib.tolgas.ru./ - 3ari. ¢ skpana.
DneKTpOHHO-O0MOIMOTeYHast cucTeMa Znanium.com [DIeKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.
OTtkpriToe 00pazoBanue [INeKTpoHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.
Polpred.com. O630p CMMU. IlonnortekcroBasi, MHOroorpacieBas 06a3za manubix (BJI)
[DnexTponHbIii pecypc]. - Pexxum noctyma: http://polpred.com/. — 3ari. ¢ skpana.

ba3el nanHbIX Bcepoccuilckoro WHCTUTYTa HAydyHOM W TEXHHYECKOM HHQopmanuu
(BUHUTHU PAH) o ecTecTBEeHHBIM, TOUHBIM U TEXHUYECKUM HayKaM [ DJIEKTPOHHBINA pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3aru. ¢ skpana.

YuuBepcurerckas nHhpopMannoHHas cuctemMa Poccus [DnekTpoHHEIH pecype]. - Pexum

7.2. IlepeyeHb MPOrpaMMHOro o0ecnedyeHnsi 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — [lepeueHb 37IEKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumenoBanue Ccplika, 10 KOTOPO# 0CyLeCTBJIsSIeTCS
9BC pocryn k 3bC
1 | Koncynbraut http://www.studentlibrary.ru/
CTYACHTA
2 | Jlanb https://e.lanbook.com/
3 | Opaiit https://biblio-online.ru/

B Tabnuue 9 yka3zaH mepedeHb NpodecCHOHAIBHBIX 0a3 AAHHBIX U MH(POPMALMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOpPBIM oOecreueH ocTyn (yAajleHHbIH nocTym). JlaHHBIM nepedyeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU € TpeboBanusimMu GI'OC BO.

Tabnuua 9 — [lepeyeHb COBpEMEHHBIX MPO(PECCHOHANBHBIX 0a3 JTaHHBIX U UH()OPMAIIMOHHBIX

CIIPAaBOYHLIX CUCTEM

HaumenoBaHue npogeccuoHATBLHOI 0a3bl Hoctyn k pecypcey (yAaJeHHBIH JOCTYI ¢
Ne JAHHBIX, HHPOPMAILIHOHHO-CNIPABOYHOM YKa3aHHeM CChLIKH/I0CTYI U3 JIOKAJIbHOM
CHCTEMBI CeTH YHHBEPCHUTETA)
1 2 3
1 baza naHHBIX CTaHAAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
2 [epeuens npodeccrnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
MH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCHBI JJIs1 UTHBAJIMAOB U JINL C OB3

B Tabmuue 10 ykasaH mnepedeHb OOpa30OBaTENBHBIX PECYPCOB, HMEIOIUX (OPMBHI,
aJlalTHPOBaHHBIE K OTPAaHUYEHHSIM HMX 370POBbBS, A TaKKE CBEJCHHS O HAJMYUH CIICIHAIBHBIX
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TCXHUYCCKUX CpCACTB 06y‘-I€HI/I}I KOJUICKTUBHOI'O W HWHAWBUAYAJIBHOT'O I10JIb30BaHMA. HpI/I
3aIll0OJIHCHU N Ta6J'II/IHbI MOJKET OBITH MCIIOJb30BaHa I/IH(bOpMaI_II/IH, pasMEIICHHasA B IIOApasaciic

«docrynHas cpena» 00

CIICUAJIM3UPOBAHHOI'O

pasnena cairta HITY «Csenenus

obpasoBaTenpHOM opranusarue» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpazoBarenbHbIE pecypchl Juisi HHBaIUA0B H Juil ¢ OB3

Ilepeyenn 00pa3zoBaTeIbHBIX
pecypcoB, IPUCNOCO0IEHHBIX /s
HCTO0JIb30BAHNS MHBAIHIAMH H

CaeieHHs 0 HAIMYHMH CIIENHATBHBIX
TeXHHYECKHX CPe/ICTB 00y4eHHsI
KOJUIEKTUBHOTO M MHIAUBUAYAJIbHOTO

guuamu ¢ OB3 M0JIL30BAHUSA
1 OBC «KoHCYNIBTaHT CTYACHTA» 03BYYKa KHHT M YBEIUYCHUE MpUpTa
clienMagbHOe  MOOMIBLHOE — NPHUIOKEHHE -
OBC «Jlanb» ! P
2 CHUHTE3aTOpP pPEYM, KOTOPBI BOCIPOHM3BOIUT

TEKCThI KHUT U MEHIO HaBUTAIlUU
BepCHsl TS CTAOOBUISTIINX

3 3BbC «lOpaiit»

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJNMOE JJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JlJis KOHTaKTHOW U CaMOCTOATEIbHOW pabOoThl 0Oy4YarOIIUXCSl BbIIEICHBI MMOMEIICHUS,
OCHAIIEHHBIE KOMITBPIOTEPHOM TEXHUKOW C TOJKIIOUeHHEM K ceTH "MHTepHeT" n o0ecriedyeHnem
JOCTYTIA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEy OpraHU3alnu:

- 3aJ1 JIEKTPOHHO-MH(POPMAITMOHHBIX pecypcoB (aya. 1160 — 15 koMmbroTepoB);

- YUTAIIbHBIH 3aJ1 OTKPBITOro JocTymna (ayn. 6162 — 2 komnbroTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[Ipy npoBeneHUMM JNEKIMM W NOpakTUYECKUX paboT Ha Kadenpe HCHOIb3YeTCs
MaTepraIbHO-TEXHUYECKOE OCHAIIECHUE ayIuTOpUi U JiabopaTopuil Kadeapsl, MpUMEHSIEMOE B
peanu3anuM y4eOHOro Ipoliecca, NPHUBEIEHHOE B 00pa30BaTeNbHONW Mporpamme Hpoduiis
«TexHonorusl 3JAEKTPOXUMHUYECKUX IPOU3BOJICTB»: KOMIbIoTepHass U oducHas TexHuka (IIK,

IMPUHTCP, KOMMUPOBAJIbHAA TeXHI/IKa).

Ne | HanmeHnoBanue ayIMTOpUi

noMeleHui kadeaps

u

OcCHaIIIEHHOCTh ayIUTOpUit
MMOMENIEHUH U TTOMEIICHUHN

IlepeueHp  JHUIIEH3UOHHOTO
MIPOrpaMMHOIO
obecrnieueHus

1 Ne 1345 - yuebnas ayauropust Uis
MPOBEICHUS 3aHATUH JEKIMOHHOTO U
CEMHMHApPCKOro TUIA, TPYNIOBBIX U
UHIUBUAYaJIBHBIX KOHCYIbTALU,
TEKYILEr0 KOHTPOJIS ¥ IPOMEXKYTOUHON
arrectanmu. (603155, Huwkeropozackas
obuacts, r. Hmwxunit Hosropon, yi.
MunuHa, 1. 24)

1. Jlocka menoBast — 1 1.

2. MynbTUMEINITHBINA TPOEKTOP
Epson ER — 1 mit.

3. IlepcoHanbHBIN KOMIIBIOTED,
Intel(R) Core(TM) i3-3220 CPU
@ 3.30 GHz 4,00 I'b O3Y /HDD
500 — 1 .

4. Pabouee MecTo cTyeHTa — 22

1. Windows SL 8.1
(mopmucka Dr. Spark Prem,
nmoroBop Ne 0509/KMP ot
15.10.18)

2. Dr.Web (c/u S684-
LRQ5-U7NH-BE97 ot
11.05.22)
Pacnpocrpansiemoe no
CBOOOIHON JTHILIEH3UH:
Adobe Acrobat Reader X
(Freeware)

P7 oduc

Zoom (Free) (1 mt.)

2 Ne 1160 - xoMIBIOTEpHBII KIIacc -
MOMEILEHUE JIJIS1 CAMOCTOSITENILHOM
pabotsl ctynenToB. (603155,
Hwmxeropoackast o6nacts, r. Huxauit
Hogsropon, yin. Mununa, 1. 24)

1. TlepcoHanbHBIE KOMIBIOTEPHI,
Intel(R) Core(TM) i3-3220 CPU
@ 3.30 GHz 4,00 I'b O3Y /HDD
500, B cocraBe JIOKaJIbHOU
BBIYHUCIIUTEIILHOM ceTH, c
HNOJKIIOUEHHEM K HUHTEpHETYy -
10 .

2. IlepcoHanbHbIE KOMIBIOTEPHL,

1. Windows SL 8.1
(moamucka Dr. Spark Prem.
, oroBop Ne 0509/KMP ot
15.10.18); (13 mrT)

2. Ms Office St 2013 (Ms
Open License Ne 62381369);
(13 1)
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Hanmenosanue
MOMEIIeHUH Kadeaphl

ayIuTOpui

u

OcCHaIIEHHOCTD ayIuTopui
TMOMEIICHUH 1 IIOMEIICHHUH

ITepeuens
MIPOrPaMMHOTO
obOecreueHus

JIMIOCH3UOHHOI'O

Intel(R) Pentium(R) CPU G2030
@ 3.00 GHz 4,00 I'b O3Y /HDD
1000, B cocraBe JIOKaJIbHOM
BBIYHCIIATEIILHON cerw, c
MOJKIIIOYEHHEM K MHTEpPHETY - 3
IIT.

3. IlepcoHanbHBlE KOMIBIOTEPHI,
Intel(R) Core(TM)2 CPU 6320
@ 1.86 GHz 1,00 I'b O3Y /HDD
159,9, B cocraBe JIOKaJIbHOI
BBIYHCIATEILHON cerw, c
MOKIIIOYEHHEM K MHTEpHETY - 2
IIT.

4. MHoro(yHKIIMOHATHHBIH
ammapar Xerox work center PE
220 — 1 mt.

5. Ilpuntep HP LaserJet 1020 —
1 mr.

6. Pabouee mecTo cTyzneHTa — 15

3. Ms Access 2007(Dr.
Spark Prem., morosop Ne
0509/KMP or 15.10.18); (13
IIIT)

4. ABBYY Fine Reader 9.0
Corporate Edition (AF90-
3S1P03-102 6e3cpounast)

5. Dr.Web (c/H S684-LRQ5-
U7NH-BE97 ot 11.05.22) (15
IT)

6. MSOffice 2007 Standard
Russian Academic OPEN
No Level (Microsoft Open
License Academic Ne
45990647 (6e3cpounas) (1
IIT.)

7. WinXP (Dream Spark
Premium, norosop Ne
Trl113003 or 25.09.14) (2
IIT.)

8. Autodesk AutoCAD 2019
(c/u 571-21012977, no
08.07.22)

Pacnpocrtpansiemast no
CcBOOOIHOM JINIIEH3HH:

1. Adobe Acrobat Reader X
(Freeware);

2. Zoom (Free) (1 mir.)
3. ZView (Freeware);
4. AnyLogic (Free PLE);

5. Deductor Academic
(6ecrutaThas
HEKOMMEpUCCKasl BEpCus
Deductor);

6. VirtualBox (Free);

7. Cell-Design (Demo);
8. Mamnas OC 2.0 (Free);
9. ADTester (Free);

10. DBSolveOptimum
(Free)

Ne 2202 yuranpubrit 3am1 HTD -
MOMEIICHUE 15l CAMOCTOSITEIbHON
paboTsl ctynenToB. (603155,

1. Paboune MecTa, OCHAIIIEHHBIE
TIEPEHOCHBIM 000PYI0BaHUEM

1. Microsoft Windows 10
Professional (moammcka
DreamSpark Premium,
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Ne | HammeHoBanue ayauTopuit OcCHaIIEHHOCTD aynuropuii | [lepedyeHp JMIIEH3MOHHOTO
MOMEIIeHUH Kadeaphl TIOMEIIEHNUN 1 TTOMEIICHUI TPOTPaMMHOTO
obecrieueHus
Hwxeropozckas o6macts, T. HmxauiA (moytOyxk HP — 21 mT.) norosop Ne 0509/KMP ot

Hosropon, yn. MunuHa, 1. 24b)

2. IIK Ha 6a3e Intel (R) CPU
2140, 1.6 I'Tu., O3Y 2I'6, 160 I'b
HDD, mornTopl7" — 1 mit.

TIK monakIodeHsl K CeTH
«HTepHET» M 00ECTIEYNBAIOT
JOCTYTI B 3JICKTPOHHYIO
HHPOPMALNOHHO-
00pa30BaTEIBHYIO CPEIY
YHHBEPCHTETA

15.10.18)

2. ConsultantPlus(rorosop
Ne0332100025421000113 ot
10.01.22)

3. TexakcnepT
(I'paxxmanCcKO-TIpaBOBOU
norosop Ne
0332100025421000112 ot
28.12.2021r.)

4. AUBC «Merallpo»
Bepcus 3. (Jorosop Ne 28-
14/19-41 ot 23 okTs0pst
2019r.)

5. MicrosoftOffice 2007
(Homep nureHsuu -
44804588)

6. OC Microsoft Windows
OEM - 21 mr.

7. Dr.Web (c/H S684-LRQ5-
U7NH-BE97 ot 11.05.22)

Ne 6256 - nomenieHue st XpaHeHUs! U
MPOPUIAKTHIECKOTO 00CITyKUBAHHS
yueOHoro obopynosanus. (603163,
Hwuxeropozckas o6macte, T. Huwkawmid
Hogropon, Kasanckoe mocce, 1.12)

1. ITIK na 6a3e IntelDualcore 2.6
ITn, 2 6 O3V, 80 1o HDD,
MoHuTOp 19% B cocTaBe
JIOKaJIbHOM BBIYMCIMTEIIbHOM
CETH, MOJKIIOYCHOHN K CeTH
Hurepner - 1 wr.

2. TIK Ha 6a3e IntelCore i3 3.3
ITu, 216 03V, 250 r6 HDD,
MoHuTOp 19 B cocTaBe
JIOKQJIbHOI BEIYHCIIUTEIbHON
CETH, MOJKIIOYCHOHN K CeTH
Wntepner - 3 mrt.

3. IIK na 6a3e IntelCore 2 Duo
2.41Tu, 1.5T6 O3Y, 160 ro
HDD, monuTop 19 B cocTtase
JIOKAJIbHOM BBEIYMCIIMTEIBHOM
CeTH, MOJKIIOUYECHON K CEeTH
Wntepner - 1 mr.

4. IIK wua 6a3e IntelPentium 2.4
I'Tu, 1 6 O3V, 250 ro HDD,
MoHHTOp 19 B cocTase
JIOKAJIbHOI BBEIYHCIIUTEIbHOMI
CEeTH, OJAKJIFOYEHOU K CETH
Hureprer - 1 wrT.

5. Cremmax mist XpaneHus: - 1
LIT.
6. Pabouee mecTo mHxeHepa - 5

1. Microsoft Windows 7
(moamucka DreamSpark
Premium, moroBop
NeTr113003 ot 25.09.14);

2. Adobe Acrobat Reader
(FreeWare);

3. 7-zip nist Windows
(cBOOOIHOpACTIPOCTPAHIEMO
e [10, munensues GNU
LGPL);

4. Dr.Web (c/H S684-LRQ5-
U7NH-BE97 ot 11.05.22)

5. Microsoft Office 2007
(mmnensus Ne 43178972).
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Ne | HammeHoBanue ayauTopuit u | OcHaIEHHOCTH aynuropuii | [lepedyeHp JMIIEH3MOHHOTO
MOMEIIeHUH Kadeaphl TIOMEIIEHNUN 1 TTOMEIICHUI TPOTPaMMHOTO
obecrieueHus

10. METOJAWYECKHWUE PEKOMEHIALIIMHA OBYYAIOIIAMCSI IO OCBOEHHMIO
TACIATITAHBI

10.1. O0mme MeToaMYeCKHe PEKOMEHJALMH /sl O0y4aIOIIUXCA IO OCBOCHHUIO
AUCUUILINHBI, 00pa3oBaTe/bHbIE TEXHOJIOTHH

JlucuumiuuHa peanu3yercs IOCPEACTBOM  TMPOBEACHHUS KOHTAaKTHOM paboThl ¢
oOyyaromuMucs (BKJIOYas IPOBEJACHUE TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH), CAMOCTOSITENIbHOM
paboThl 00YUYaIOIINXCS U IPOMEKYTOUHOM aTTeCTaIUu.

KonrakTtHas paboTa: aynuropHasi, BHeayAUTOPHASI.

[Ipu npenopaBaHuy IUCUHUIUIMHBI «MOJEIUPOBAHNE MPOU3BOJICTBEHHBIX IPOLIECCOB B
XUMHUYECKOH  OTpaciu», UCIOJIb3YIOTCS COBpPEMEHHbIE 00pa3oBaTeNbHbIE TEXHOJOTHH,
MO3BOJIAIOIIME MOBBICUTh AKTUBHOCTh CTYAEHTOB IIPM OCBOEHUM MaTepuaia Kypca H
IPEJOCTaBUTh UM BO3MOXKHOCTb 3(PPEKTUBHO pPean30BaTh YaChl CAMOCTOSITEIbHON pabOTHI.

JInst CTy[IEHTOB CO3/1aH KpaTKUWA OIIOPHBIA JJIEKTPOHHBIA BapHAHT JIEKIMOHHOTO
MaTepHaia Kypca. JIeKTPOHHBIN KOHCTIeKT HaxoauTcs Ha kadenpe « TOIInXOB» u MoxeT ObITh
MOJIyUeH CTYJEHTOM B Cllyyae IPOIYCKOB 3aHATHH IO YBaXXUTEIbHBIM MPUYMHAM WIN
BBIHY’)KJICHHOTO I1€PEBO/Ia 3aHATUI B TUCTAHIIMOHHYIO (GOpMYy.

Ha nexknusx, mpakTHUeCKUX U JIaOOpPaTOPHBIX 3aHATHSAX PEaU3YyIOTCS MHTEPAaKTHBHbBIC
TEXHOJIOTUM, MPUBETCTBYIOTCSI BONPOCHI M OOCYXJEHHUS, HCIOIb3YeTCs JUYHOCTHO-
OpPUEHTUPOBAHHBIN MMOAX0JI, TEXHOJIOTHS pabOThl B MajbIX IPYIIAX, YTO MO3BOJSIET CTYJIEHTaM
OpOSIBUTH Ce0s, TMOIYYUTh HAaBBIKM CAMOCTOSATENBHOTO H3Y4YEHHs MaTepualla, BBIPOBHATh
YPOBEHb 3HAaHHUU B IPYIIIIE.

Bce Bompochl, BO3HHUKIIME MPU CAMOCTOATENBHOM paboTe Haja JOMAIIHUM 33JaHHEM,
noApoOHO pa3duparoTcs Ha JaOOPATOPHBIX 3aHATHAX U JeKUugxX. [IpoBoasTCS MHAUBUTYyAIbHBIC
Y TPYIIIOBBIE KOHCYJIBTALlMU C UCIOJB30BAaHNUEM, KaK BCTPEU CTYACHTAMHU, TaK U COBPEMEHHBIX
MH(OPMaLIMOHHBIX TEXHOJIOTHI: UaT, 3JIeKTpoHHas noyta, Skype, Zoom.

Wunnuupyercs aKTUBHOCTh CTYIEHTOB, MOOLIPSETCS 3aJaHUe JOOBIX BOMPOCOB IO
MaTepuany, NPAaKTHUKYeTCd WHIUBUAYalIbHBIH OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHIYIOTCS
METO/Ibl YCIEIIHOIO CaMOCTOSITEIbHOIO YCBOEHHS MaTepualla B 3aBUCUMOCTH OT YPOBHS €T0
0a30B0il MOATOTOBKH.

Jlnsi OLIeHKM 3HAHWUM, YMEHUWH, HaBBHIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIMN
npUMeHsieTcs OalIbHO-pPEHTHHIOBasI CUCTEMa KOHTPOJISI M OLIEHKH YCIIEBAa€MOCTH CTYACHTOB B
IIPOLIECCE TEKYILEr0 KOHTPOJIS.

[IpomexyTouHas artecTanusi MPOBOAUTCS B (opme 3adera C y4yeToM TeKylel
YCIIEBAEMOCTH.

10.2. Meroan4yeckue yKa3aHus JJIsl 3aHATHI JIEKIMOHHOTO THIIA
JIeKIMOHHBI KypC TpEeArnojiaracT CHCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOHpOCOB TEMAaTUYCCKOI'O IlJIaHa. B X0A€ JICKIIMOHHBIX SaHHTI/Iﬁ paCKprBaIOTCH 6330BLIC
BOINIPOCHI B paMKax Kaxmod Tembl auctuiinHbl (Tabmuma 4). OOo3HayarloTCs KITIOUYEBBIE
ACIICKTBhI TEM, a TakKXKC ACIAal0TCA aKICHTBI Ha Han60nee CJIOKHBIC M BAXXHBIC ITOJIOXKCHUA
M3y4yaeMoro Marepuaia. Martepuanbl JIEKIUU SBISIOTCA OMOPHOM OCHOBOM ISl MOJATOTOBKHU
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00yJaromuxcst K MpakTUYeCKUM paboTaM U BBIIOJHEHUS 33JaHUN CaMOCTOSITEIbHOIN padoThl, a
TaKKe K MEPONIPHUATHUAM TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M MTPOMEXYTOYHOH aTTECTAIMHU T10
JTUCLIUATUIMHE.

10.3. MeToanueckne yKa3aHusl 110 OCBOCHUIO TUCHHUILINHBI HA MPAKTHYECKHUX

IToaroToBKy K Ka)KAoH MpakTHUECKOW paboTe CTYJEHT JOJDKEH HauaTh ¢ O3HAKOMIICHUS
C IUIAHOM 3aHATHs, KOTOPBIM OTpaXkaeT COAEpKAaHUE IIPEUIOKEHHOW TeMmbl. Kaxknas
BBINOJIHEHHAsI paboTa ¢ 0(OPMIIEHHBIM OTYETOM U MOAJICKHUT 3aILUTE Y MIPENOAaBaTels.

IIpu onleHMBaHUY NPAKTUYECKUX PAOOT YUUTHIBAETCS CIEAYIOLIEE:

- Ka4yeCTBO BBIIOJHEHHUS SKCIEPUMEHTAIbHO-IIPAKTUYECKOH YacTH paboThl U
CTETeHb COOTBETCTBHSI PE3yIbTATOB PabOTHI 3alaHHBIM TPEOOBAHUM;

- Ka4ecTBO 0(OpMIICHHsI OTUeTa 10 paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IIPHU 3aIUTE paOOTHI.

10.5. MeToanueckne yKa3aHusl 10 CAMOCTOSATEJIbHOI padoTe 00y4aromuxcs

CamocrodrenbHas pabora oOecrneyrBaeT MOArOTOBKY OOYyYaroIerocss K ayJUTOPHBIM
3aHATUSAM U MEPOIPHUATUSAM TEKYIIETO KOHTPOJIS M MPOMEKYTOUYHON aTTECTAllUH M0 U3ydaeMOi
JUCLUUIUIMHE. Pe3ynpTaThl 3TOM MOATOTOBKM HPOSIBIAIOTCS B AKTUBHOCTH OOyyarollerocss Ha
3aHATUSAX M B KAUECTBE BBINOJHEHHBIX MPAKTHYECKUX 33aJaHUA W JOPYrUX (GOpPM TEKYIIEero
KOHTPOJIS.

[Ipu BBITIONTHEHUH 3alaHUM I CAMOCTOSITEILHOM PabOThl peKOMEHAYeTCS MpopadboTka
MaTepHaJoB JIEKUUH MO KaXIOW INPONWICHHOM TeMe, a TakKe M3y4eHHE PEeKOMEHAyeMOoi
JIUTEpaTyphl, IpeacTaBlIeHHON B Pa3nene 6.

B mnpouecce camoctosTenbHON pabOThl MPU M3YYEHUM AUCLUIUIMHBI CTYIAEHTHl MOI'YT
paboTaTh Ha KOMIBIOTEPE B CIIEHUAIM3UPOBAHHBIX AYAUTOPHIX I CAMOCTOSITEIEHOW PaOOTHI
(ykazano B pazgene 9). B ayauropusx wuMeeTcs JOCTynl 4epe3 HH(GOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHET» K 3JIeKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIbHOM
cpene yamBepcuteta (OUOC) u onexktpoHHoi Oubmmoreunoit cucreme (OBC), rme B
DIIEKTPOHHOM BHJIE PACIIONIATAIOTCSl y4eOHble M y4eOHO-METOJUYECKHEe MaTepHallbl, KOTOpBIC
MOTYT OBITh UCTIOJIb30BAHBI JJIsl CAMOCTOSITEILHON paObOTh! IPU U3YyYEHUHU JAUCIUILTUHBI.

Pa3BepHyTHIE METOIMYECKHE YKa3aHHS 110 BCEM BUIAM pabOTHI CTy/AEHTa HAXOJIATCS Ha
kapeape «TIAMuXOB.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA AUCHUIIJIMHBI

21.]'[5{ TEKYLIECTO KOHTPOJIA 3HAHWI CTYACHTOB IO JUCHUIIIMHEC ITPOBOAUTCA KOMIIJICKCHAN
OIICHKAa 3HaHI/Ii/'I, BKJIIOYAKOIIIas

- TeopeTI/IquKI/Iﬁ OITPOC U 3alIMTa OTUCTOB 110 IMMPAKTUICCKUM pa60TaM;
— ONCHKA KOHTPOJIbHBIX pa60T;
— 3a4c€T.

11.1. TunoBsbie BONPOCHI JJIfA 3AIMTHI NPAKTHYECKUX padoT
OO6pa31sl BOIPOCOB [T TPOBEACHUS KOJUIOKBUYMA:

KakoBbl OCHOBHBIE TPEOOBaHUS K MOJICTUPOBAHHUIO? DTaIbl MOICTHPOBAHUS.

B ueMm 3akmrouaroTcs TOCTOMHCTBA M HEIOCTATKH (PU3UYECKOTO MOJICITMPOBAHUS.
[lepeuncnure OCHOBHBIE 3TAllbl MATEMATHYECKOE MOJETUPOBAHUS.

Kakumu 0coOSHHOCTAMH 00J1aJaeT XMMHUKO-TEXHOJIOrH4YecKas cucremMa?

Yto npeacTaBisioT cOO0 BHEIIHUE CBSA3H XUMUKO-TEXHOJIOTUYECKOU CUCTEMBI?

s E
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6. B kakux ciydasx MCIOIb3yeTCs YMIUPUUECKUN METO]] HCCIIETOBAHMUS?

B yem 3akitodaercs CyTh CTPYKTYPHOI'O IOJIX0/1a K OTMIUCAHUIO CUCTEMbI?

8. Kakue BBl 3HaeTe cHocoObl OMpeneNeHHs] MOYTH CTAIMOHAPHOM OO0JIACTH MPOBEICHHS
SKCIIepUMEHTa?

9. Ilo xakuM KpuUTEpUsSM TPOBEPsIETCA aAeKBATHOCTH Mojaenn? YUTO MOKa3bIBAIOT
K03 (UIIMEHTHI B ypaBHEHUU perpeccuu?

10. [nst 9ero MPUMEHSIIOT CTATUCTHYECKYI0 00paboTKy wu3sMepeHuit? ONuImTe MOPsI0K
CTaTHUCTUYECKON 00pabOTKH KOCBEHHBIX U3MEPEHHUIA.

11. OO630p COBPEMEHHBIX MAKETOB MaTEMATUYECKON M CTATUCTUYECKOH 00pabOTKH JaHHBIX.

12. [enu u 3a1auu CTATUCTUYECKOTO aHAN3a JAHHbIX.

13. Kakumu ocobeHHOCTSIMH 00J1a1aeT XMMHKO-TEXHOJIOTHYeCcKast cuctema?

14. CpaBHuTe CHIIbHBIE U C1a0bIE CTOPOHBI IMIIUPUUYECKOTO U CTPYKTYPHOTO MOJIXO0B.

15. Bugpl MareMaTW4ecKHMX MOZENCH Ui pELICHUs pa3IUYHBIX MCCIIEOBATEIbCKAX U
MPOEKTHBIX 33]1a4.

16. CocraBbTe MaTpUIly IUIAHUPOBAHUS Ul TPeX (PAaKTOPOB MPH ONMHUCAHUH TPOIIECCa B MOYTH
CTaIlIOHAPHOM 001acTy.

17. MogaenupoBaHHE CIOKHBIX CHCTEM. J[eKOMIIO3HIINS CHCTEMBI

18. Kakue TpyAHOCTH BO3HMKAIOT MpPH peUIeHHH cToxacTudeckux 3aaad B MS Excel? Kakue
peuMyliecTBa JaéT UCIOIB30BAaHUE IPOTPAMM-HAICTPOCK?

19. IIpumenenue makpocoB B MS Excel.

20. HazoBure u3BecTHBIC BaM QyHKIUHU @Risk.

21. Yro Takoe JepeBO pPeIICHHA?

22. DKCIEpPTHBIE CHCTEMbI H UCKYCCTBECHHBIA MHTEIIICKT.

23. Kaxkue 3amaun pemarTcs ¢ TOMOIIBIO 3KCIIEPTHOTO MPOrpaMMHOTo Komruiekca Hazard?

24. Kak ompenensieTcsi BEpOSATHOCTh BO3HUKHOBEHHS NPOHMCHIECTBUS HA IPOMBIIIIICHHOM
o0BekTe?

25. Tlo kakuM mapaMeTpamM MOKHO BBITIOJTHUTH ONITUMH3AIMIO Mep O€30MacHOCTH?

26. Hasznauenue u Bo3moxkHoct NanoCAD OIIC.

~

11.2. IlpumepHbIii TecT AJ5 3a4eTa

Tema 1. Crioco6sl MoenupoBanus cioxHbIx cucteM (ITK-2: UTIK-2.2)
1) Yrto Takoe mojaenb 00bekTa?
-: 00BEKT-3aMECTUTENh 00BEKTa-OpUTHHAJA, 00ECTIEYMBAIOIUI U3yUeHHE BCEX CBOMCTB
OpUTHHAJIA;
- 00BEKT-OpUTHHAN, KOTOPbI 00eCreunBaeT n3y4eHue HEKOTOPBIX CBOUX CBOICTB;
- 00BEKT-3aMECTUTEIh 00 BEKTa-OPUTHHATIA, 00ECTICUNBAIOIINI H3yYeHNE HEKOTOPBIX CBOICTB
OpUTHHAaIa +;
- 00BEKT-OpUTHHAI, KOTOPBI 00€CIIeUnBaET N3YICHUE BCEX CBOMX CBOWMCTB
2) Kak Ha3bIBalOTCS MOJIENH, B KOTOPBIX MPEAIOIaraeTcs OTCYTCTBUE BCAKUX CIIydailHBIX
BO3/ICUCTBUI U MX DIIEMEHTHI (3JIEMEHTHI MOJIENIN ) IOCTATOYHO TOYHO YCTaHOBIICHBI
- CTaTUYECKHE;
- TUCKPETHBIE;
- IeTEPMUHUPOBAHHBIE +;
- TMTHAMHUYECKHE
3) Uro siBiisieTCst IIIaBHBIM IPU3HAKOM CHCTEMBbI
- COBOKYITHOCTb JJIEMEHTOB;
- OpraHM3alMOHHBIE BO3MOXHOCTH;
- LEJIOCTHOE (DYHKIIMOHUPOBaHUE +
Tema 2. O0pabotka, ananu3 1 ontuMu3zaius naHHsix B MS Excel (ITK-2: MTTK-2.311K-5,
UIIK-5.1)
1) ZlocTOBEpHOCTD pa3inuunii AUCIIEPCUI MOXKHO OLIEHUTh
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- CTBIOICHTA;
- @umepat;
- KpUTEpHUIO XHU-KBaApatT
2) [Tonyuenue ypaBHeHUS perpeccuu ¢ nomoinsio Excel oTHOCHTCS K
- IMUTAallMOHHOMY MOJIEJTUPOBaHUIO;
- CTPYKTYPHOMY MOJIETUPOBAHUIO;
- SMIIMPUUECKOMY MOJIEIMPOBAHNIO+
3) Bbienute METO/I OLICHKH PHCKA, UCTIOIB3YEMbIid B CUTYAIIUSX, KOT/Ia IPHHUMACMbIC PEIICHUS
CWJIBHO 3aBUCAT OT MPUHSITHIX PAaHEE U OMPECIISIOT CIIECHAPUH JAITLHEHIIIETO Pa3BUTUS COOBITHIA:
- IMUTAIlMOHHOE MOJICJINPOBAHUE
- BEPOSITHOCTHBINA METOJ
- y4eT PUCKOB IIPU pacyeTe YHUCTON MPUBEICHHONW CTOUMOCTH
- IOCTPOEHUE JIepeBa peleHun+
- aHAJIN3 YYBCTBUTEIBHOCTH
- METO/I CLIEHapueB
4) OtMmerbTe METOA OLEHKH pHUCKA, [MPEICTaBISIONMI CcO0O0M CEepUI0  YMCIEHHBIX
HKCIIEPUMEHTOB, MPU3BAHHBIX MOJIYYUTh SMIUPUUYECKUE OLICHKU CTETICHU BIIMSHHUS Pa3IUUHBIX
(bakTOpOB HA HEKOTOPHIE 3aBUCSIINE OT HUX PE3YJIbTATHI:
- YYET PUCKOB IIPU PaCUYETE YUCTON MIPUBEIECHHON CTOMMOCTH
- aHAJIN3 YYBCTBUTEIBHOCTH
- IOCTPOEHHME JiepeBa PeIIeHU N
- BEPOSITHOCTHBIN METO/T
- METO/I CLIEHapueB
- IMUTAIIMOHHOE MOJIeIMpPOBaHUE+
Tema 3. IlpuknaaHsie IporpamMmsl Ui IPOEKTUPOBAHUS CUCTEM O€30MaCHOCTH B XUMHUYECKON
orpaciu. (ITK-2: UTTK-2.1; TIK-3: UITK-3.2-UT1K-3.3T1K-5, NTIK-5.2, NTIK-5.2)
1) YUto oTHOCUTCS K UMUTAITMOHHOMY MOJICIUPOBAHUIO
- CUCTEMHas TMHaMHUKa+
- ar€HTHOE MOJIeIIMpOBaHUEt
- CTPYKTYPHOE MOJEINPOBAHUE
- SMIIUPUYECKOE MOJIEIINPOBAHHE
- JIUCKPETHO-COOBITUHHOE MOJICIMPOBaHHE +
2) IlporpaMMa mo KOJMYECTBEHHOH OILIEHKE TEXHOT€HHBIX PHUCKOB skcrutyatauuu OIIO u
no0opy ONTHUMANBLHOTO, MO 33JaHHOMY KPUTEpUI0, Habopa Mep O€30MacHOCTH MPH HATUYHUU
orpaHuyeHui ((huHAHCOBBIE 3aTPaThl, 3)(HEKTUBHOCTS).
- TOKCH;
- Hazard;
- NanoCAD OIIC
3) DKcnepTHBIE CUCTEMBI HCIIOIb3YIOTCS IS :
- He(hopMaTU30BaHHBIX 3a7au+
- IIoxoe (hopMaTM30BaHHBIX 3a/1a4
- Xopo1o popMaIM30BaHHBIX 3314
4) B normyeckux MOJENAX 3HAHUS NMPEACTABISAIOTCS B BUE COBOKYITHOCTH MPABUIBHO
MIOCTPOEHHBIX :
- pyHKIIHI]
- aJITOPUTMOB
- COOTHOILLIEHUH
- hopmyn+
5) B pexume npuoOpetenus 3Hanui oomeHne ¢ 9C oCyIecTBIsCT:
- 3KcnepT+
- HHXXEHEep MO 3HAHUSIM
- POTPAMMHUCT
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- bera - Tecrep
6) baza nanHbIX ( paboyas MamsTh ) MpeHA3HAYCHA JUIsl XPAaHEHUS :
- Ha4aJIbHBIX U IPOMEKYTOUHBIX TaHHBIX+
- TOJITOCPOYHbIE TaHHBIX
- ICXOJTHBIX JIAaHHBIX U3 padoueit mamsT u 3HaHus b3
- (pakTOB , HEOOXOAUMBIX B X0JI€ PELICHUS 3a7a4
7) Bun MmonenvpoBanusi, B KOTOPOM OTOOPaKatOTCsS BEPOSTHOCTHBIC TIPOIECCHI
- CTaXOCTHYECKOoe+
- IETEpPMUHUPOBAHHOE
- TUHAMHUYECKOe
- (huznyeckoe
8) [pu rIaHUPOBAHHUHU IKCIICPUMEHTA SAUHUIIBI U3MEPEHHS HaKTOPOB
- TOJKHBI OBITH CTPOTO OrOBOPEHHI (HAIIPUMEpP, KOHIICHTPAIHS B I/J1; TeMIIepaTypa B %K u
T.J.)
- MOT'YT OBITH JIFOOBIMU+
9) Kakoe u3 ypaBHEHUI 4acTO MCHOIB3YIOT IJIs dKCcTpanoisauuu a MI13?
- y=bo+ Zbix;+ Ibyxix; + Tbixi’
- y=Dbo + 2bx;+ 2bjjXiX;
- HUKaKoe+
Tema 4. MoaenupoBanue u oneHka mpodeccuonansubix puckos (I[TK-3: UITK-3.1TIK-5. UITK-
5.1. UTIK-5.1.2)
1) ITporao3 BO3MOXKHBIX HCXOJIOB TEKYIIETO MPOIIecca B CIIydae OOJBIIETr0 KOJINISCTBA BXOIHBIX
JTaHHBIX, ocymiecTBisercs B Excel
- pynkuueit «Ilogbop nmapamerpa»
- HajcTpoikoit «Ilouck pemeHus»;
- MeToI0M «/lucneTuep crieHapueB»+;
- MeTosioM «Tabmura naHHbIX»
2) Haactpoiiku x Excel ans MmonenupoBaHus U pelieHus 3a1a4 yIpaBIeHUs
- @Risk+;
- PrecisionTree+;
- «Ilouck pemenus»;
- COMSOL;
- VBA

11.3. TunoBble BONPOCHI AJIsl KOHTPOJIbHOM pPadoThI

1. CpaBHuUTENbHAS XapaKTEPUCTHKA CTATUCTUUECKUX U TETEPMUHUPOBAHHBIX MOJIETEH.

2 ANropuT™M MOJAEIUPOBAHUS C UCIOIb30BAHUEM CTATUCTUUECKUX MOJIENIEH.

3. MareMaTn4ecKkHii CMBICIT AUCIIEPCUI BOCIIPOU3BOIMMOCTH U aJIEKBATHOCTH.

4. du3NuecKoe U MaTeMaTHYeCKOe MOJICTUPOBaHHE.

5. CocraBnienue u pemeHuto qudGepeHnnanTbHbIX YpaBHEHNH, OTIMCHIBAOIINX MTPOIECCHI
XUMHYECKON TEXHOJIOTHH.

6. Monenu 1 MeToIbl MOIETTUPOBAHUS JJII CUCTEMHOIO UCCIIEIOBaHMS OMACHBIX MPOIIECCOB B
XUMHYECKON OTpaciIu.

7. DTansl IPOrHO3UPOBAHUS IIPU MTOMOIIH METO/I0B IKCTPATIOJISIIHH.

8. B uem 3axutouaercs mpoueaypa oroopa riaBHbIX (pakTopoB?

9. OnumnTe MaTeMaTHYECKY0 MOJENb 3aJa4H JINHEWHOTO MPOTPaMMHUPOBAHUS.

10. OnuimuTe TEXHOJIOTUIO pelIeHus 3aaaun ontTuMuzanun B MSExcel.

11. OnumuTe cTaauy adain3a OIMacCHOCTEH.

12. Kakoll anropuT™ NporHo3upoBaHus pucka?

13. B uem coctout hopmanu3zanusi B MOJICTUPOBAHIUN XUMHYECKOM OTpaciu ?

14. 3aKOHOMEPHOCTH OCTPOKHHUSI CTATUUECKUX U JUHAMUYECKUX MOJIEIIEH.
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15. Meroayka MMUTalMOHHOI'O MOJIETTUPOBAHUS
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