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Pacnpez[eﬂeﬂne JacoB TUCHUIVIMHBI 110 CeMecCTpam

Cemectp
(<Kypc>.<Cemectp 8 4.2)
Ha Kypce>) HWroro
Henens

Bun 3ansarmit v PIl v PII
Jlekun 16 16 16 16
JlaboparopHbie 16 16 16 16
IIpaxktuueckue 16 16 16 16
Wnas KOHTaKTHAS 0,65 (0,65 (0,65 [0,65
pabota
KoncynerupoBanue |2 2 2 2
nepes SK3aMeHOM U
IIPaKTUKON
HUroro ayn. 50,65 | 50,65 | 50,65 | 50,65
KonraktHas padora | 50,65 [ 50,65 | 50,65 | 50,65
Cam. pabota 37,3 37,3 (373 [373
Yacel Ha KOHTPOJIb 44,35 | 44,35 | 44,35 | 44,35
IMucemennas padora | 11,7 [ 11,7 | 11,7 |[11,7
Ha Kypce
Hroro 144 144 144 144

r. Psa3ann



IIporpammy coctaBun(u):

cm. npen., Jlocunoe Braoucnas Cepeeeguy

Pabouvas mporpamMmma JUCIATUTHHEL
MopeanpoBaHue 31eKTPOXHMHYECKHX IPOLECCOB

paspaborana B coorBercTBru ¢ ®PI'OC BO:

®I'OC BO - 6akanaBpuart 1o HanpasieHuro noarorosku 18.03.01 Xumuueckas rexnomnorus (npuka3 Munobpaayku Poccun ot
07.08.2020 r. Ne 922)

COCTaBJICHAa Ha OCHOBaHUH y4eOHOr0 TUIaHa:
18.03.01 Xumunueckass TCXHOJIOTHS

YTBEPKIIEHHOT'O YYEHBIM cOBETOM By3a oT 28.04.2023 mpotokon No 11.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TeXHOJOIHHU

[Iporokon ot 16.05.2023 1. Ne 5
Cpox netictus nporpammsl: 2023-2027 yu.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



BusupoBanue PIIJI 119 Mcno/iHeHHSsI B 04epPeTHOM YUeOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TeXHOJIOIHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PI1/] ns1 ucnosiHeHusi B o4epeaAHOM y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TeXHOJIOIHH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] nJis1 ucnojiHeHUsi B 0UepeHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMH4YeCKOH TEXHOJIOT U

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Busuposanue PI1/] 1151 McniojiHEeHUsI B 0YepPeTHOM Y4eOHOM Toay

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XMMHYECKOH TeXHOJIOIHH

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | OCHOBHOI I1eTIBIO SABNIAETCS OCBOCHHE OaKalaBpaMU BOIIPOCOB MOZICITUPOBAHMS CIIOXKHBIX XHMHKO-TEXHOIOT MIECKUX
IPOLIECCOB, KOTOPBIE B CBOIO 0uepeib (POPMHUPYIOT IPO(eCcCHOHANIBHBIN YPOBEHB BBIITYCKHHKA YHHUBEPCHUTETA.

1.2 | 3agaun u3y4eHUs TUCIUIIINHEL

1.3 *OBJIAACHUC 3HAHUSAMMU B obnacTu MOACIUPOBAHUS TPOLICCCOB U arlrapaToB XAMHYCCKON TCXHOJIOTMH, COCTAaBJICHUA 1
OIITUMHU3AIUH MAaTEMATUYCCKUX Moaeneﬁ, HCTIOJIb30BaHNs COBPEMCHHBIX MATEMATUYECKNUX IPOTrPAMMHBIX ITaKETOB B
MOICIMPOBAaHNU,

1.4 | *dopMupoBaHue MpodecCHOoHATBLHBIX HABBIKOB MOJCTUPOBAHUS XUMHKO-TEXHOJIOTHUECKUX TPOIIECCOB, OPTaHU3AINN 1
MIPOBEICHUSI SKCIICPUMEHTA, aHATN3Y U 00paboTKe NaHHBIX C HCIIOIh30BAaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH.

2. MECTO JUCHHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Luxn (paszen) OIT: | F1.B

2.1 | TpeGoBaHus K MpeIBAPUTE/ILHOI MOAT0TOBKE 00y4aK0IIErocs:

2.1.1 | AHanu3 ¥ ONTHUMH3AIHS DJICKTPOXUMHUECKUX CHCTEM CHCTEM

2.1.2 | KoMObprOTepHBIC TEXHOJIOTHH IPOCKTUPOBAHUS XUMUYCCKHUX MPEATIPUATUI

2.1.3 | Koppo3us u 3amura MeTaioB

2.1.4 | Hayuno-uccnenoBaTenbcKas IpaKkTHKA

2.1.5 | OcHOBBI Hay4HBIX HCCIIEJOBAaHUN U IPOEKTUPOBAHNUS

2.1.6 | IIpuGops! M METOBI UCCIICAOBAHUS B SJICKTPOXUMHUH

2.1.7 | Ilpou3BoACTBEHHAS TPAKTUKA

2.1.8 | [IpomslineHHast 6€30MacHOCTh

2.1.9 | Pecypcocbepexenne dJIeKTpPOXUMHUUECKOTro MPOU3BOACTBRA

2.1.10 | Oxonorudeckast 6e30MaCHOCTb 3IEKTPOXUMHUUECKOr0 IPOU3BOCTBA

2.1.11 | DneKTpOXUMHUYECKUE MTOKPBITUS METAJUIAMU U CILIaBAMU

2.1.12 | Texunomorndeckast (IIPOSKTHO-TEXHOJIOTUIECKAs)

2.1.13 | TeopeTuueckue OCHOBBI JIEKTPOXUMUHI

2.1.14 | MeTtpornorusi, CTAaHAapTU3AIUS U CepTHHUKAITUST

2.1.15 | AHanu3 ¥ ONTUMHU3ALHUS FIEKTPOXUMHUECKUX CUCTEM CHCTEM

2.1.16 | KomnbroTepHbie TEXHOIOTMH TPOSKTHPOBAHUS XUMUYECKUX MPEANPUITAN

2.1.17 | Koppo3us u 3amuTa MEeTanioB

2.1.18 | PecypcocOepesxeHne 3MeKTPOXUMHIECKOTr0 IPON3BOICTBA

2.1.19 | AHanu3 ¥ ONTUMHU3ALHS IEKTPOXUMHUECKUX CUCTEM CHCTEM

2.1.20 | KomnproTepHbI€ TEXHOJIOTHH MPOSKTUPOBAHUS XUMUYECKUX TIPEIPUATHI

2.1.21 | PecypcocbepexeHne JIeKTpOXUMHYECKOTO TIPOM3BOJICTBA

2.1.22 | DneKTpOXUMUYECKUE TOKPBITHS METaJUIaMH U CILIaBaMU

2.2 | JucunnmianHbl (MOAYJIM) M NPAKTHKH, A/l KOTOPBIX OCBOEHUE AAHHOMH TUCHUILUIMHBI (MOAYJIs1) HEOOXOIMMO KaK
npeallecTByOLee:

3. KOMIETEHIUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIINHBI
(MOJYJIST)

IIK-1: O0ecneynBaeT H KOHTPOIHPYeET PaG0Ty TeXHOJOrH4eCKHX 00beKTOB 31eKTPOXUMHYeCKOro pou3BoACTBa

ITIK-1.6. Ucnionb3yeT coBpeMeHHbIe MH()OPMaLMOHHbIE TEXHOJIOIMH /ISl IPOCKTHPOBAHMUSA M PacyeTa TEeXHOJIOrHYecKOou
OCHACTKH U JIEKTPOJ0B HHCTPYMEHTOB, IPOBOAUT 00pab0oTKy HH(OPMALMH € HCII0/Ib30BAHHEM IPUKJIAIHBIX
NPOrpaMMHBIX cpeAcTB cdepbl NpodeccHOHATLHOM 1eATeIbHOCTH, HCIO/Ib3YeT ceTeBble KOMIBIOTEPHbIE TEXHOJIOTHH,
NMaKeThl NPUKJIAJAHBIX IPOrPaMM




3HaTh

Enunyro cucteMy KOHCTPYKTOPCKOM JOKyMEHTAlMH.

MeTonuky NMpoBeJeHUs] TEXHUYECKUX PAcyeTOB IMPH KOHCTPYHPOBAaHHU

CAD-cucTeMBl: HANMEHOBaHNE, BO3MOXXHOCTH, MOPAIOK paboTHl B HUX

[IpuknagHble KOMIBIOTEPHBIE TPOrPAMMBI IPOBEJCHUS HHKEHEPHBIX PACUeTOB: HAMMEHOBAaHHE, BO3MOXKHOCTH, IOPSIOK PaboTh B
HUX

YMmerh

IIpou3BoauTh TUHOBBIC PAcYeThl HA MPOYHOCTH, JOJITOBEYHOCTD, TEIIOOOMEH, HAJCKHOCTh C MOMOILBIO HPH-KIAIHBIX POrpaMM
WH)XECHEPHBIX PacueToB

O opMIISITh KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO B COOTBETCTBHH C T'OCYIAPCTBEHHBIM CTaHIapTOM

Buagern
Mertomamu pa3pabOTKH KOHCTPYKTOPCKOH JOKYMEHTAIMH Ha 3JICKTPOIBI-HHCTPYMEHTHI IUIS MIPOM3BOJCTBA H3/CNUI
MAIIMHOCTPOCHUS CPeTHEN CIOKHOCTH ¢ mpuMeHeHneM DXDMO

IIK-2: PazpaGaTbiBaeT NPOEKTHI U H3yYaeT HAYYHO-TeXHHYECKYI0 HH(OpMALUI0

IIK-2.1. IlpoexTupyet, pa3padaTbiBaeT U PACCYHUTHLIBACT TEXHOJOTHYECKYI0 OCHACTKY U 3JIEKTPOAbI HHCTPYMEHTBI €
HCII0/Ib30BAHMEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOIOT Ui

3Hathb

Enunas cuctema KOHCTPYKTOPCKOM JTOKYMEHTALIUU.

Texnuyeckue TpeOOBaHUS, NPEABSIBIIEMbIC K pa3pabaThiBAEMbIM KOHCTPYKIIHSIM.

MeToauky NpoBEACHUSI TEXHUYECKUX PACUETOB IPU KOHCTPYUPOBAHUMU.

CAD-cucTeMsl: HAUMEHOBaHUE, BO3MOXKHOCTH, MOPSATOK pabOTHI B HUX.

[TpuknaaHble KOMIOBIOTEPHBIE MPOrPaMMBbI IIPOBEACHHS MHKEHEPHBIX PAacueTOB: HAUMEHOBAHME, BO3MOXHO-CTH, TOPSIOK pabOThI B
HUX.

OCHOBHBIE 3Tanbl NPOCKTUPOBAHUS.

Ymern

Pa3pabatbiBaTh (HOpMOOOPA3YIOILYI0 YaCTh IPOCTHIX EKTPOAOB-MHCTPYMEHTOB C YUETOM BHAA U CIocoda oOpaboTKu.
Ha3nauats pa3sMepsl AOIYCKH M MOCAAKU C ydeToM crenuduxu IXMO.

Hasnauatb pa3mepsl JIOIyCKH M mocaiku ¢ yuetoMm crenudukun IPMO.

HcnonezoBate CAD-cucteMsl Ui NOATOTOBKY KOHCTPYKTOPCKOM JOKYMEHTAllMU Ha 3JIEKTPOABI-MHCTPYMEHTHI IJISl IPOU3BOJCTBA
U3JeNuil MalllMHOCTPOEHUS CPEHEH CIOKHOCTU ¢ npuMeHeHueM OXDOMO.

OdopMIIATh KOHCTPYKTOPCKYIO IOKYMEHTAIMI0 B COOTBETCTBHU C TOCYHApCTBEHHBIM CTaHIAPTOM.

Baanern
MeTonamMu MPOEKTUPOBAHUS, Pa3pabOTKU U pacueTa TEXHOIOTHUECKOH OCHACTKH 3JIEKTPOAOB-UHCTPYMEHTOB C HCIIOIb30BAaHHEM
COBpPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOIOTHI

K-2.2. PaspaﬁaTuBaeT 1 COIJIACOBBLIBACT NJOKYMEHTALUIO 1JI1 TEeXHOJIOTMYeCKOH OCHACTKH U IEKTPOAOB - HTHCTPYMEHTOB

3HaTh

CAD-cucTeMbl: HANMEHOBAHUE, BO3MOXKHOCTH, MOPSAIOK pabOThl B HUX.

Ocobennoctr nporeccoB DOMO.

Konctpykrusasie ocobennoctr obopynoBanus IDPMO.

OdopMIIATh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO B COOTBETCTBHU C TOCYIAPCTBEHHBIM CTaHIAPTOM.

Ymernb

[Ipon3BOANTE THIIOBBIE TEOMETPUUECKUE M TOYHOCTHBIE PACUETHl DJIEKTPOAOB-WHCTPYMEHTOB [T MPOU3BOICTBA H3ACITHN
MAIIMHOCTPOCHHS CPeIHeH CIOKHOCTH ¢ mpuMeHeHHeM DX DPMO ¢ moMOIIbI0 MPHUKIAJAHBIX KOMIBIO-TEPHBIX MPOrpaMM pacyera
pa3MepoB.

IIpon3BOANTE THUIOBBIE pacdeThl HA MPOYHOCTh, JOJITOBEUYHOCTh, TEIUIOOOMEH, HAJeKHOCTD C TIOMOIIBIO MPHUKIAIHBIX MIPOrPaMM
WHKCHEPHBIX PACUeTOB.

Baanern
MeTtonamu pa3paOOTKH M COTJIACOBBIBAHMSI JOKYMEHTALMHU UIS TEXHOIOTHYECKOH OCHACTKU U JIEKTPOAOB - HHCTPYMEHTOB

IIK-2.3. H3y4yaeT Hay4HO-TeXHHYECKYI0 HH()OPMaLMIO H pa3padaThbIBaeT NPeIJIOKEHH 110 BHEPEHHIO HOBBIX TEXHOJIOT i
NMPOU3BOACTBA ¢ HCNOob30BaHHeM DXDPMO, TeXHOIOTHYeCKOo OCHACTKH M 3J1eKTPOI0B - HHCTPYMEHTOB




3HaThL

OCHOBHBIE TEXHOJIOTMYECKHE BO3MOKHOCTH MEXaHHYECKHUX METOJOB OOPaOOTKH.

Marepuaibl, TpUMEHIEMbIC JJIs1 H3TOTOBJICHUS JJICKTPOJOB-MHCTPYMEHTOB, M UX XapaKTCPUCTHKH.

TpeGoBaHUsT CUCTEMBI 3KOIOTMYECKOT0 MEHEIKMEHTa U CHCTEMbl MEHEIKMEHTA MPOU3BOJICTBEHHOW 0€30Mac-HOCTH U 3JI0POBBSI.

YMmeTh
PaccunteiBaTh CHITy 3aKpeIUICHHs 3JEKTPOJa WHCTPYMEHTa B MATPOHE C MOMOIIBI0 MPUKIIAJAHBIX MPOrpaMM HMH)KEHEPHBIX PacueToB.
O opMIIAITh KOHCTPYKTOPCKYIO JOKYMEHTAIHIO B COOTBETCTBHU C TOCYIAPCTBEHHBIM CTAaHAApPTOM.

Baapgers
HayuHo-TexHn4eckoil WH(OpPMAINIO U pa3pabaThIBaTh MPEATIOKCHUS 110 BHEIPEHUIO HOBBIX TEXHOJIOTHH MPOU3BOACTBA C
ucnonb3opanueM IXDMO, TeXHOIOTHYECKOH OCHACTKU U JJIEKTPOJOB — MHCTPYMEHTOB

B pe3yabTare ocBOeHHMS TMCHUILTHHBI (MOIYJIs1) 00y4YAIOIIMIiCS T0IKEH

3.1 (3HaTh:

3.1.1 | Enunyro cucteMy KOHCTPYKTOPCKOM TOKyMEHTAIH

3.1.2 | Meroauku poBeACHHU TEXHUUECKUX PACUETOB MPU KOHCTPYHPOBAHHHU

3.1.3 | CAD-cucTeMsl: HANMEHOBaHNE, BO3MOXKHOCTH, MOPATOK PaOOTHI B HUX

3.1.4 | [IpukiagHBIe KOMIBIOTEPHBIE IPOrPAMMBI IIPOBEICHUS HHKCHEPHBIX PAcUeTOB: HANMEHOBAHHE, BO3MOXXHOCTH, ITOPSIOK
paboThI B HUX

3.1.5 | Texanueckue TpeOOBaHUS, TIPEIBIBISIEMBIC K Pa3padaTHIBAEMBIM KOHCTPYKIUSIM

3.1.6 | Meroauku npoBeJeHUsI TEXHUYECKUX PACUETOB IIPU KOHCTPYHMPOBAHUU

3.1.7 | CAD-cucTeMBl: HAMMEHOBaHNE, BOSMOXXHOCTH, TMOPSTOK pabOTHI B HUX

3.1.8 | OcobennoctH mporecco IOMO

3.1.9 | KonctpykTuBHbIe 0cobeHHOCTH 000pynoBaHust DOMO

3.1.10 | OdopMATh KOHCTPYKTOPCKYIO JOKYMEHTALUIO B COOTBETCTBHHU C TOCYAAapPCTBEHHBIM CTaHIapTOM

3.1.11 | [IpuknanHble KOMIBIOTEPHBIE IPOrPaMMBbl IIPOBEACHUS UHKEHEPHBIX PACUETOB: HAUMEHOBAHUE, BO3SMOXKHOCTH, TIOPSIOK
paboTel B HUX

3.1.12 | OcHOBHBIE 3Tanbl IPOCKTUPOBAHHUS

3.1.13 | OCHOBHBIE TEXHOJIIOTHIECKIE BOZMOKHOCTH MEXaHWIECKIX METOJ0B 00paboTKH

3.1.14 | Marepuainsl, IpUMEHsIEMbIE U1 U3TOTOBIECHUS 3IEKTPOAOB-UHCTPYMEHTOB, U UX XapaKTEPUCTUKU

3.1.15 Tpe6OBaHI/I${ CHUCTEMBI 3KOJIOTHYCCKOIO MEHEIPDKMEHTA U CUCTEMBI MCHCPDKMCHTA HpOHSBO}ICTBGHHOﬁ 6630HaC-HOCTI/I )54
37I0POBBSL.

3.2 | YmeTh:

3.2.1 HPOI/BBO}IHTB THUIIOBBIC paCYCThl HA IPOYHOCTD, JOJTOBEYHOCTD, TCHHOO6MCH, HaJAC)KHOCTH C TTIOMOIIBIO MPHU-KIIAJHBIX
IIporpaMm UHKCHEPHBIX PACUCTOB

3.2.2 | OpopMIATH KOHCTPYKTOPCKYIO TOKYMEHTAITHIO B COOTBETCTBUH C TOCYIAPCTBEHHBIM CTAaHIAPTOM

3.2.3 [ PazpabatsIBats hopMo0oOpa3yIONIyI0 YacTh MPOCTHIX AIEKTPOIOB-HHCTPYMEHTOB C YIETOM BH/A U criocoba 00padoTKH

3.2.4 | Ha3nauatb pa3Mepbl OMYCKH U TIOCAIKHU ¢ y4eToM crieruduku IXMO

3.2.5 | Ucnonb3oBath CAD-crcTeMBl 111 HOATOTOBKH KOHCTPYKTOPCKON JOKYMEHTALMU Ha 3JIEKTPOABI-MHCTPYMEHTBI IS
MIPOU3BOJICTBA U3/IEIUN MAIIIMHOCTPOSHUS CPEAHEH CI0KHOCTH ¢ puMeHeHneM D XDMO

3.2.6 | OpopMIIATE KOHCTPYKTOPCKYIO TOKYMEHTAIHIO B COOTBETCTBUH C FOCYIapPCTBEHHBIM CTaHIAPTOM

3.2.7 | IIpou3BOAUTH TUIIOBBIE T€OMETPUYECKUE U TOUHOCTHBIE PACUETHI JIEKTPOAOB-UHCTPYMEHTOB JJIsl MPOM3BOACTBA U3ENUi
MalIMHOCTPOCHUS CpeiHEN clIoHOCTH ¢ puMeHeHneM DX DPMO ¢ MoMoIbIo MPUKIATHBIX KOMITBIO-TEPHBIX TPOrpamMm
pacuera pa3mMepoB

3.2.8 HpOI/ISBOI[I/ITI) THUIIOBBIC PAaCYCThI HA IPOYHOCTD, JOJTOBEYHOCTD, Tel'UIOO6MeH, HaJACKHOCTH C TTIOMOILIBIO IPUKIIaIHbIX
IIpOrpaMm MHKCHEPHBIX PACUCTOB

3.2.9 | PaccunthIBaTh CUILY 3aKpEILIEHUS MIEKTPOJAa HHCTPYMEHTA B IATPOHE € IIOMOLIbIO IPUKIIAJHBIX IPOrpaMM UH)KEHEPHBIX
pacueToB

3.2.10 | OdopMIATE KOHCTPYKTOPCKYIO TOKYMEHTALIUIO B COOTBETCTBUH C TOCYIAQPCTBEHHBIM CTaHAAPTOM

3.3 | Baragers:

3.3.1 | Merogamu pa3pabOTKH KOHCTPYKTOPCKOM JJOKYMEHTAIINU Ha dJIEKTPOIBI-HHCTPYMEHTBI JIJIS IIPOM3BOJICTBA M3/ICITHIA
MAaIIHHOCTPOCHUS CPEAHEH CI0XKHOCTH ¢ mpuMeHeHneM D XDPMO

3.3.2 | MerogaMu TMPOEKTUPOBAHUS, pa3paOOTKH U pacueTa TEXHOIOTHUECKONH OCHACTKH JJIEKTPOJIOB-HHCTPYMEHTOB C
HCIIOIb30BAHUEM COBPEMEHHBIX HH(POPMALIUOHHBIX TEXHOIOTHIA

3.3.3 [ Meromamu pa3pabOTKH U COTJIACOBBIBAHUS JOKYMEHTAIIMH IS TEXHOJIOTHIECKOH OCHACTKH M JICKTPOJIOB -
HHCTPYMEHTOB




3.3.4 | Hayuno-TexHHUECKOH MH(OPMAIHIO U Pa3pabaTHIBATh MPEIIOKEHHS TI0 BHEIPEHUIO HOBBIX TEXHOJIOTHIT TPOU3BOCTRA C

rcnonb3oBanreM D XDPMO, TEXHOIOTMYECKOH OCHACTKU U 3JIEKTPOJIOB — MHCTPYMEHTOB

4. CTPYKTYPA 1 COAEPKAHUE TUCOUILINHBI (MOLY.JIS)

Kon HanmeHnoBaHnue pa3aenos u TeM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | Jlutepatypa ®opma
3aHATHSA Kypc MM KOHTPOJS
Paznest 1. XuUMHKO-TeXHOI0rHYeCKHE CHCTEMbI
KaK 00beKThbl MOJeJTHPOBAHUS
1.1 XUMHUKO-TEXHOJIOTHIECKUE CUCTEMBI KaK 00BEKTHI 8 0 YerHbIi ompoc.
monenuposanus /Tema/ Pemenue
IIPUMEPOB.
Bompocs o
paszzery. OTuer
1.2 ObmecuctemHusie cBoiicTBa. Kiaccudukarus 8 2 [1K-2.1-3 JI1.3 VYerHblii onpoc
cucreM. MeToI0I0rHYeCKHUE OTIINYHUS I1K-2.2-3
cucteMm /Jlex/ IK-2.3-3
MK-1.6-3
1.3 W3yueHne KOHCIEKTa JEKIMK U PEKOMEHyeMOU 8 4 IK-2.1-3 JI1.2J11.3 Pemenue
mutepatypbl. OdopmieHue 1abopaTopHOi [1K-2.2-3 21032 MIPUMEPOB.
pabotsr. TToaroroBka k sx3ameny /Cp/ IK-2.3-3 Bompocs! o
[IK-1.6-3 pazneny. Otuer
Paznes 2. TeopeTnueckne 0OCHOBbI
MO eJTUPOBAHUS
2.1 TeopeTnyeckre OCHOBBI MozienupoBanus /Tema/ 8 0 VYerHbIl orpoc.
Pemenune
MIPUMEPOB.
Bonpocsl o
pazaeny. OTuer
2.2 IIpunnun monenupyemoctu. Lenu 8 2 IK-2.1-3 JI1.3 YcTHbIH onpoc
MoaenupoBanust. UHAyK-TUBHBIM U CUCTEMHBIN IK-2.2-3
MOAXO0bI K MozenupoBanuio. Kinaccudukanus [1K-2.3-3
Mozedeit /Jlex/ I1K-1.6-3
2.3 M3ydeHne KOHCIIEKTa JISKIIUK U PEeKOMEHIyeMO 8 4 IK-2.1-3 JI1.2 JI1.3 Pemenue
nutepatypsl. OdopmireHne 1abopaTopHOH I1K-2.2-3 3132 IIPUMEPOB.
pa6otsl. IToxroroBka k 3x3ameny /Cp/ I1K-2.3-3 Bomnpocs! o
ITK-1.6-3 pazneny. Otuer
Paznen 3. O6mas cxema MoeIMPOBaAHUSA
3.1 Obmas cxema Moxenuposanus /Tema/ 8 0 YcrHsIii ompoc.
Pewenne
MIPUMEPOB.
Bompocst o
pasznery. OTuer
32 Pa3paboTka KOHIENTYaIbHOH MOAENH. 8 2 IK-2.1-3 JI1.3 VYerHblii ompoc
®dopmanuzanus. Mo-1eabHbIA IKCIIEPUMEHT. I1K-2.2-3
OneHrBaHNE aIeKBATHOCTU U KOPPEKTUPOBAHUE I1K-2.3-3
Moxmedneit /Jlex/ IK-1.6-3
33 M3ydeHune KOHCIIEKTa JIEKIUN U pEKOMEHIyeMOn 8 4 MK-2.1-3 JI1.2 JI1.3 Pewenne
mutepatypbl. OdopmieHue 1abopaTopHOI I1K-2.2-3 21032 MIPUMEPOB.
pabotsr. TToaroroBka k sx3ameny /Cp/ IK-2.3-3 Bompocs! o
[IK-1.6-3 pazneny. Otuer
Paznen 4. OcHOBHBIC NOHATHS M IPHHIMIIBI
moneanposanust XTII
4.1 OCHOBHBIE MOHATHS U IPUHLUIIBI MOJICTTHPOBAHUS 8 0 VYerHbIl orpoc.
XTII /Tema/ Pemenune
MIPUMEPOB.
Bonpocsl o
pazneny. Otuer
4.2 TTonsitue Mogenu XTII. Bunbt moneneii. 8 2 IK-2.1-3 JI1.3 YcTHbIi onpoc
Marematnuaeckas mojens. Ousnyaeckast MOIEIb. [1K-2.2-3
IIpeumymmectBa n HegocTaTku. Knaccngpukanms MK-2.3-3
Mart. Mozeneil. MeTozipl IOCTPOCHUS MaT. ITK-1.6-3
moneneit /JIex/




43 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 4 IK-2.1-3 JI1.2J11.3 Pemenue
nutepatypsl. OpopmiteHue 1abopaTopHOM I1K-2.2-3 2132 MIPUMEPOB.
pabotsr. TToaroroBka k sx3ameny /Cp/ IK-2.3-3 Bompocs o

IK-1.6-3 pasznery. OTuer
Paznen 5. DMnupuyecKkuii MeTox MOCTPOEHHUSI
MaTeMaTH4YeCKHX MojaeJeit
5.1 OMIUPUYECKUIA METO IIOCTPOSHUS 0 YcTHBIH onpoc.
MaTeMaThdeckux moneneit /Tema/ Pemenune
MIPUMEPOB.
Bonpocsl o
paszneny.
Brinmonnenue
nabopaTopHBIX
pa6or. OTtueT

5.2 dopMynHupoBaHHe 1IeTH, BEIOOP HaKkTOpOB U 4 IK-2.1-3 JIT.1J11.2 YcTHbIH onpoc
MIEPEMEHHBIX COCTOSIHUS 00 BEKTa UCCIIeIOBAHUS, [1K-2.2-3 JI1.3J12.1
BUJBI ypaBHEHUI perpeccuu. [InanupoBanue u I1K-2.3-3
MpOBEJICHUE SKCIIEPUMEHTOB. CTaTUCTUYECKAS ITK-1.6-3
00paboTKa pe3yabTaTOB M MOUCK HAWTYUIIEH
(hOpMBI aIpPOKCUMAITHH TIOTYIEHHBIX
JAaHHBIX

/J1ex/

53 Knaccudukarus pacTBOPOB 3JIEKTPOIUTOB, 8 [K-2.1-y JIT.1J11.2 Pemenue
PaBHOBECHE B HUX U UX JJIEKTPOIUTHYECKAS IIK-2.1-B JI1.3J12.1 IIPUMEPOB.
nuccounanust. MoH-AUIIOIBHOE B3aNMOIEHCTBUE B [1IK-2.2-Y J12.2J13.2 Bomnpocs o
pacTBOpax 3JEKTPONUTOB. [ anbBaHHUECKUH [1K-2.2-B 21032 pazneny. Otuer
anemeHT. 3akoubl apanes. HepaBHoBecHbIe [K-2.3-y
SIBIICHUS B PaCTBOPAX dIeKTponuToB /IIp/ IIK-2.3-B

[IK-1.6-Y
I1K-1.6-B

54 MonenupoBanue cenaparopa B mporpaMmme 8 [K-2.1-y JIT.1J11.2 Brinmonnenue
COCO. MogaenupoBaHue peakropa B mporpamme IIK-2.1-B JI1.3J12.1 n1abopaTopHBIX
COCO. MoaenupoBaHue NpoCcToi [K-2.2-y JI2.2J13.2 pabor. Otuer
PEeKTH()UKAITMOHHOM KOJIOHHBI B TPOrpaMMe [1K-2.2-B 2132
COCO. MopnenupoBaHue CI0XKHOU [K-2.3-y
peKTH(UKAITMOHHON KOJIOHHBI B TPOrpaMMe TIK-2.3-B
COCO /J1a6/ [IK-1.6-Y

I1K-1.6-B
5.5 M3ydeHne KOHCIIEKTa JIGKIUN U pEKOMEHIyeMOn 10 [IK-2.1-3 JIT.1J11.2 Pemenne
nutepatypsl. OdopmieHne 1abopaTopHOH IK-2.1-y JI1.3J12.1 IIPUMEPOB.
pa6ortsl. [ToaroroBka k sx3ameny /Cp/ IK-2.1-B JI2.2J13.1 Bonpocsl o
[1K-2.2-3 JI3.2 pazneny. Otuer
MK-2.2-y 01032
IIK-2.2-B
I1K-2.3-3
IK-2.3-y
I1IK-2.3-B
[IK-1.6-3
IK-1.6-Y
TIK-1.6-B

Pazpnen 6. Teopernyeckuii MeTo NOCTPOEHUS

MaTeMaTH4YeCKUX MojeJei

6.1 Teopernyeckuii METO/| TOCTPOCHUS 0 VYerHbIl orpoc.

MaTeMaTtndeckux Moxeneit /Tema/

Pemenune
MIPUMEPOB.
Bonpocsl o
paszneny.
Brinmonnenue
11a00paTOPHBIX
pa6ot. Otuer




6.2 3aKOHBI COXpaHEH!s. 3aKOHbI TEPMOIMHAMUKU U 4 JI1.1J11.2 VYerHblii ompoc
TEPMOJAMHAMUYECKOTO pABHOBECHS. 3aKOHBI JI1.3
MepeHoca U XUMUIECKON KHHETH-KH.

HcuepnbiBarolee onucaHue MporeccoB
XMUMHUYECKOUTEXHOJIOTHUH U THITOBBIC MOJCIIH
CTPYKTYpHI ITOTOKA. IMITyTbCHBIN BBOJ
HWHIUKATOpA JIJIS OTIPEIEIICHUS TapaMeTpOB
TUIOBBIX U KOMOMHUPOBAHHBIX MOJeNeit
CTPYKTYpHBI IOTOKOB. MozienupoBaHue
TETTIO0OMEHHBIX MPOIeccoB. MonenmupoBaHue
MacCOOOMEHHBIX MPOIecCOB. MaTeMa-THIeCKre
MOJIEJIM XUMHYECKHX PeaKkTopoB. BiusHue
CTPYKTYPHI IIOTOKOB Ha IIPOTEKaHNE XUMHYCSCKHAX
peakuuii. BiusiHue nepeHoca Macchl Ha
MPOTEeKaHNE XUMUIECKONW PEaKIK U
CEIICKTUBHOCTH /JIek/

6.3 DNEKTPOXUMHUYECKasi KWHETUKA AJICKTPOAHBIX 8 [K-2.1-y JIT.1J11.2 Pemenune
niporieccoB. Juddpy3nonHas KnHeTHKa [IK-2.1-B JI1.3J12.1 TIPUMEPOB.
3JEKTPOIHBIX NpoueccoB. Kuneruka [K-2.2-y JI2.2713.2 Bonpocsl o
MHOTOCTaJMMHBIX peakiuii. Kunernka [1K-2.2-B 2132 pazneny. Ortuer
3JIEKTPOIHBIX TPOLIECCOB C JIMMHUTUPYIOIIECH [K-2.3-Y
xuMuueckor cramuent  /IIp/ IIK-2.3-B

IK-1.6-Y
I1K-1.6-B

6.4 MogenupoBaHue TEIIIO0OOMEHHHUKA B TIpOrpaMme 8 [K-2.1-y JIT.1JI1.2 Brimonnenue
COCO. MonennpoBanue TEXHOJIOTHUECKOW CXEMBbI TIK-2.1-B JI1.3J12.1 nmabopaTopHBIX
Nel B nmporpamme COCO. MoaenupoBanue IK-2.2-y JI2.2]713.2 pabot. Otuer
TEXHOJIOTHYECKON cxeMbl Ne2 B mporpamme [1K-2.2-B 21032
COCO. MonennpoBanne TEXHOIOTHUECKOW CXEMBbI [K-2.3-y
Ne3 B mporpamme COCO /JIab/ [IK-2.3-B

IK-1.6-Y
I1K-1.6-B

6.5 M3ydeHne KoHCIIeKTa JIGKIUN U peKOMEHIyeMO 11,3 [1K-2.1-3 JI1.1 JI1.2 Pemenne
murepatypbl. OpopmiteHue 1abopaTopHOi [1K-2.2-3 JI1.3J12.1 MIPUMEPOB.
paborsl. [Tonroroska k sx3ameny /Cp/ I1K-2.3-3 JI2.2J13.1 Bomnpocs o

ITK-1.6-3 JI3.2 pazneny. Ortuer
2122
Paznea 7. [Ipome:xyTouHasi aTTecTanust
7.1 Kypcosoii mpoekr /Tema/ 0
7.2 Brmonaenue kypcoBoro npoekra /MKP/ 0,3 JI3.1
2122
7.3 3ammuTta Kypcosoro npoekra /KITIKP/ 11,7 Becena no
MOSCHUTEJILHOU
3aIncKe
7.4 Ox3amen /Tema/ 0
7.5 IoaroroBka k 3x3aMeHy /DK3amMeH/ 4435 JI1.1 J11.2
JI1.3J12.1
J12.2J13.1
J3.2
2132
7.6 IIpoBenenue koucynbranuu /Kue/ 2
7.7 IIpuem sx3amena /MKP/ 0,35 DK3aMeH 110
Ouneram

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

@DOoHJI OLICHOYHBIX CPEICTB MpuBecH B [IpriokeHnu K pabodei mporpaMmMe AUCIUILUTUHEI (CM. TOKYMEHT «OIIeHOYHBIE

MaTepHaJibl IO AUCHUIINHE ((MO}ICJ'II/IpOBaHI/IC QJICKTPOXUMHUYCCKUX HpOI_[eCCOB»).




6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHasi 1UTEpaTypa

Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommgecto/
ron Ha3BaHUE
3BC
JI1.1 |Kuunos A. B., JlabopaTopHBIi MPAKTUKYM 10 MATEMaTHYECKOMY Kazans: 978-5-7882-
Mansirus A. B. MOJICITMPOBAHUIO XUMHUKO-TEXHOJIOTMUECKUX MPOLIECCOB : Kazanckuit 1040-7,
ydeOHOe TIocodne HaIMOHAJBHBIN | http:/www.ip
uccnenosarens | rbookshop.ru/

CKHI 63719.html

TEXHOJIOTHIECK

3031

YHUBEPCHUTET,

2011,99c.

JI1.2 | 3akreiim A. 1O. OO61mas xuMu4ueckas TexHoJorus. BeejeHne B MoielupoBaHue Mockaa: 978-5-98704-
XUMHKO-TEXHOJIOTHUECKHUX TPOIECCOB : yueOHOe mocodne Jloroc, 2014, 497-1,

304 c. http://www.ip
rbookshop.ru/
66419.html

JI1.3 |3aBapyxun C.T. MaremaTrueckoe MOAEIUPOBAHNE XUMUKO-TEXHOJIOTHYECKUX HoBocubupck: | 978-5-7782-
MPOLIECCOB U alaparoB : yueOHOe mocodue HoBocubupcku |3284-6,

71 http://www.ip

rocynapctBeHH | rbookshop.ru/

BIid 91236.html

TEXHUYECKUH

YHUBEPCHUTET,

2017, 86 c.

6.1.2. JlonojHHUTEIbHASA JUTEPATYPA

Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommgecto/

rof Ha3BaHUE

3BC
JI2.1 | 3usaraunor H. H., CucTeMHBIN aHaJIH3 XUMHUKO-TEXHOIOTHUECKUX IPOLIECCOB C Kazans: 978-5-7882-
Jlantera T. B., PeikoB | ucronb3oBanueM nporpammbl ChemCad : yae6HO- Kazanckuit 0806-0,

. A., Boryna H. IO. METOANIECKOe MoCo0He HaIMOHAJBHEIN | http:/www.ip
uccnenosarens | rbookshop.ru/

CKUi 62670.html

TEXHOJIOTHIECK

3031

YHUBEPCHUTET,

2009, 212 c.

JI2.2 | Camoiinos H. A. [Tpumeps! u 3amaun o kypcy "MaTtemaruyeckoe CaHKT- 978-5-8114-
MOJIETUPOBAHUE XMMHUKO-TEXHOJIIOTMUECKHUX MPOLIECCOB" IMetepOypr: 1553-3,

Jlans, 2021, https://e.lanbo

176 c. ok.com/book/
169384

6.1.3. MeTtonuueckue pa3padoTku
No ABTOpBI, COCTaBUTENHU 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUE
3BC
JI3.1 | JIe3noBa M.B., IIpouecce! 1 annapaThl XMMUYECKONM TEXHOJIOTMH : METO. YKa3. Ps3ans, 2014, , 1
Jlorunog B.C. K KypC. TIPOEKT. 16c.
JI3.2 | JIezmoBa M.B., [Iponeccsl u anmapaThl XMMUYECKOM TEXHOIOTHUH : METO/. YKa3. Ps3anp, 2014, , 1
Jlornuos B.C. K IIPAKT. 3aHATHAM 76¢.
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH "MHTepHeT"
D1 | DnexTpoHHO-OMOIMOTEUHAs crcTeMa «JIaHby, pexKUM JocTyma — ¢ JJrbdoro kommnbiotepa PIPTY 6e3 maposns




32 | DnexrponHo-6ubnuoTeuHas cucrema «[PRbooksy, pexxum noctyma — ¢ mobdoro komnstotepa PIPTY 6e3 mapons, u3 cetu

HUHTCPHET 110 IMapoJIr0o

23
6.3 IlepeyeHb MpOrpaMMHOro odecnedeHuss 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JHIIEH3UOHHOTO U CBOOOHO PACTIPOCTPAHSIEMOr0 NPOrPaAaMMHOI0 00ecnedeHusl, B TOM YHucJIe
0TEeYeCTBEHHOr0 MPON3BOICTBA
HaumenoBanmue Onucanune
Adobe Acrobat Reader CsoOoanoe 110
LibreOffice CsoOonnoe 110
OpenOffice Ceoboanoe 1O
SMathStudio CsoOonnoe 11O

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJIMHBI (MO YJIS)

npoektop Optima EW775,

321 y4eOHO-aAMUHHUCTPATUBHBIA KOpIyc. yueOHas ayOUTOpPHUs IUIS NMPOBEICHUS 3aHATHN JIEKIIMOHHOTO M CEMHHApCKOTO
1 THIIA, TPYIIIOBBIX M WMHIVBH-IYaJIbHBIX KOHCYJIbTalMH, TEKYLIEro KOH-TPOIS M NPOMEXYTOUHOW arrecraumu 44 mecra,
9KpaH, MapKepHas JOCKa, MECTO Ui IPEHofaBaTeNs, OCHALICHHOE KOMIIBIOTEPOM,
JKHJKOCTHBI xpoma-Torpad Craiiep u MK ®@ypre-cnekrpomerp ®CM2202

328 y4eOHO-aIMMHUCTPATUBHBIA  KOPITYC.

2 BO3MOJKHOCTBIO TIOAKIIOUEHHss K cetn «VHTepHeT» M oOecredeHHeM JOCTy-IIa B 3JIEKTPOHHYIO WH-()OPMAIMOHHO-
obpasoBarensHyto cpeny PITPTY

11 pabouunx wmect (xom-mbiotepHbli Kiace (Intel Core 15/4Gb)) c

8. METOAMYECKHUE MATEPHAJIBI 110 JUCLUAIIJIMHE (MOY.JIIO)

MeTtoauueckue YKa3zaHusd NPUBCACHLI B HpI/IJ'IO)KCHI/II/I K pa60qel71 nporpaMmMe TUCHUIITIUHBI

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

noanncAHoO
3ABEAYIOLLMM
KA®EPbI

NoAMUCAHO
3ABEAYIOLLMM
BbIMYCKAFOLLIEV
KA®EPbI

NOAMNCAHO
MPOPEKTOPOM MO YP

Onepatop 340 000 "KomnaHus "TeH3op"

®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:41 (MSK) MpocTas noanucb
BacunbeBuy, 3aBeaytowmii kacdeapoit XT

®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:42 (MSK) MNpocTas noanucb
BacunbeBuy, 3aBeayrowmii kacdeapon XT

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 13.09.23 16:49 (MSK) MNpocTas noanuce
BsiuecnaBoBuy, MpopekTop no y4ebHoi paboTte




