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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

YTBEPKIIEHHOTO YYE€HBIM coBeTOM By3a oT 28.01.2022 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TeXHOJOIHHU

[Iporokon ot 30.06.2022 1. Ne 5
Cpox petictus nporpammsl: 2022-2026 y4.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



BusupoBanue PIIJI 119 Mcno/iHeHHSsI B 04epPeTHOM YUeOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TeXHOJIOIHH

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Buzuposanue PI1/] ns1 ucnosiHeHusi B o4epeaAHOM y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaaeHus B 2024-2025 yue6HOM IOy Ha 3aceIaHuu Kadeapol
XUMHUYECKOH TeXHOJIOIHH

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nJis1 ucnojiHeHUsi B 0UepeHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
XuMH4YeCKOH TEXHOJIOT U

[Iporokonm oT 20251. Ne

3aB. kadeapoit

Busuposanue PI1/] 1151 McniojiHEeHUsI B 0YepPeTHOM Y4eOHOM Toay

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

XMMHYECKOH TeXHOJIOIHH

[Iporokom or 2026 . 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

2.2 | AucuuminHbl (MOAYJIN) M MPAKTHKH, 1JI51 KOTOPBIX OCBOEHHE IAHHOMH TUCHUILUINHBI (MOIYJIs1) HEOOXOIMMO KaK
npeiIecTByolIee:

3. KOMIETEHLY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCILATIINHBI
(MOJYJIST)

IIK-1: O0ecnieunBaeT U KOHTPOJUPYET PadOTY TEXHOJOIMYeCKHX 00beKTOB 3JIEKTPOXHMHYECKOI0 IIPOM3BOACTBA

IIK-1.6. Ucnionb3yeT coBpeMeHHbIe MH(OPMALMOHHbIE TEXHOJIOIMH /ISl IPOEKTHPOBAHMSA M pacyeTa TEeXHOJIOrHYecKou
OCHACTKH U 3JIEKTPOJAOB MHCTPYMEHTOB, IPOBOAUT 00pa00OTKY MH(OPMALMH € HCII0/Ib30BAHMEM NPHUKJIAIHBIX
NMPOrpaMMHBIX cpeAcTB cepbl NpodeccHoHATbLHOM AesiITeTLHOCTH, HCIO0JIb3YeT ceTeBble KOMNbIOTEPHbIE TEXHOJIOTHH,
naKeThbl NPUKJIAJHBIX POrPaMM

3HaThL

Enunyro crcTeMy KOHCTPYKTOPCKOM JIOKyMEHTAIIUH.

MeTonuKH TPOBEICHUS TEXHHYECKUX PACUCTOB MPU KOHCTPYHPOBAHHU

CAD-cucTeMbl: HANMEHOBAHUE, BO3MOXXHOCTH, MOPSAOK pabOThl B HUX

[Mpukna/Hble KOMIBIOTEPHBIE MPOrPAMMBI TPOBEJICHUSI HHXXEHEPHBIX PACUETOB: HAMMEHOBAHUE, BO3MOYKHOCTH, MOPSIIOK paboThl B
HUX

YMmerh

ITpon3BOANTSL THITOBBIC pacyeThl HA MPOYHOCTH, JOJITOBEYHOCTh, TEINIOOOMEH, HAJAEKHOCTh C MOMOIIbIO MPU-KIAJHBIX MPOrpaMM
WH)XECHEPHBIX PAacueToB

O opMIIAITh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOTBETCTBHH C T'OCYIAPCTBEHHBIM CTaHAAPTOM

Baagern
Metomamu pa3pabOTKH KOHCTPYKTOPCKOM ITOKYMEHTAIlMH Ha HJICKTPOIBI-MHCTPYMEHTHI IS POM3BOACTBA M3ICTHI
MAIIMHOCTPOCHUS CpeqHel CIOXKHOCTH ¢ ImpuMeHeHneM DXDMO




IIK-2: PazpabdaTbiBaeT NPOEKThI M H3y4aeT HAYYHO-TEXHUYECKYI0 HH(OPMALHIO

MIK-2.1. IIpoexkTupyeT, pa3padéaTsiBaeT U PACCYUTHIBAET TEXHOJIOTHYECKYIO OCHACTKY U 3JIEKTPOAbl HHCTPYMEHTHI €
HCIOJb30BAaHUEM COBPEMEHHBIX HH(‘l)OpMaIII/IOHHl)IX TEeXHOJIOr Hii

3HaTh

Enunas cucreMa KOHCTPYKTOPCKOM JOKYMEHTAlHU.

TexHudeckue TpeOOBaHUS, MPEABIBIAEMbIe K pa3padaTbIBaeMbIM KOHCTPYKIIUAM.

MeTonuKkH NMpOBENEHUs] TEXHUYECKUX PACYETOB IPH KOHCTPYMPOBAHHU.

CAD-cucTeMBl: HANMEHOBaHNE, BO3MOXXHOCTH, MOPSATOK pabOTHI B HUX.

[IpuknagHble KOMIIBIOTEPHBIC TTPOrPaMMBbI IPOBEICHNUS WHKCHEPHBIX PAacUeTOB: HANMEHOBAHHE, BO3MOXHO-CTH, TOPSIOK PabOTHI B
HUX.

OCHOBHBIE 3Talnbl NPOEKTUPOBAHHUS.

Ymers

Pa3pabatbiBaTh (HOpMOOOPA3YIOILYI0 YaCTh IPOCTHIX IEKTPOAOB-MHCTPYMEHTOB C YYETOM BHJA U Crocoda oOpaboTKu.
Hasnagats pa3sMepsl HOITYCKH M TOCAAKU C ydeToM crennpukn IXMO.

Ha3znauyats pa3sMepsl AOMYCKH M MOcaaku ¢ ydetoM crerupuka IDOMO.

Hcnonb3oBate CAD-cuctemsl Uit OATOTOBKH KOHCTPYKTOPCKOH TOKYMEHTAL[MM Ha 3JIE€KTPOABI-MHCTPYMEHTHI IJIsl IPOU3BOACTBA
U3JEIUi MallMHOCTPOEHUS CpelHEH CIoKHOCTU ¢ npuMeHeHueM DXDPMO.

OdopMIIATh KOHCTPYKTOPCKYIO IOKYMEHTAIHI0 B COOTBETCTBHH C TOCYNApCTBEHHBIM CTaHIAPTOM.

Baanern
MeTO,Z[aMI/I HpOGKTPIpOBaHI/I}I, pa3pa60T1<1/1 u pvaeTa TCXHOHOI‘I/I‘ICCKOﬁ OCHACTKHA 3HeKTp0,Z[0B-I/IHCprMeHTOB C HUCIIOJIB30BAHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTHH

K-2.2. Pa3paﬁaT1,maeT " COrJIACOBBLIBACT NJOKYMEHTALUIO J1J151 TEeXHOJIOTHY€eCKOH 0CHACTKH U IEKTPOAOB - HHCTPYMEHTOB

3HaThb

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

Ocobennoctu nporeccoB DDOMO.

KonctpykrrBHBIE 0coOeHHOCTH 0OopymoBaHust IPMO.

OdopMIIATh KOHCTPYKTOPCKYIO IOKYMEHTAIHI0 B COOTBETCTBHH C TOCYNApCTBEHHBIM CTaHIAPTOM.

Ymern

IIpon3BOAUTL TUIOBBIE TE€OMETPUUECKUE M TOUHOCTHBIE PACUEThl 3JIEKTPOAOB-UHCTPYMEHTOB [UIS IPOU3BOJICTBA U3ACIUH
MAIIHHOCTPOCHUS CpeqHel CIoKHOCTH ¢ mpuMeHeHneM DXPMO ¢ moMoIbsi0 MPHKIaJHBIX KOMIIBIO-TEPHBIX IPOrpaMM pacdera
pa3MepoB.

ITpon3BOANTE THIOBBIC PAacdeTHl Ha MPOYHOCTD, IOJITOBEYHOCTH, TEIUIOOOMEH, HAIEKHOCTH C IMMOMOIIBIO IPHKIATIHBIX IIPOTrpaMM
UH)KEHEPHBIX PACUYETOB.

Baanern
MeTOl[aMI/I pa3pa60T1<p1 U COrJIaCOBBIBAHUA I[OKyMeHTaLII/II/I I T€XHOJIOFPI'—ICCKOI71 OCHACTKU U SHCKTPOI[OB - I/IHCprMeHTOB

IK-2.3. U3yyaeT Hay4YHO-TeXHUYECKYI0 HHGOpMAIUIO M pa3padaTbiBaeT NPeAI0KeHHUs 110 BHEAPEHUI0 HOBBIX T€XHOJIOruii
NMPOM3BOACTBA ¢ HcNoIb3oBaHneM DXDPMO, TeXHOT0rnYeCcKoi 0CHACTKH U YJIEKTPOJA0B - HHCTPYMEHTOB

3HaThL

OCHOBHBIE TEXHOJIOTMYECKHE BO3MOKHOCTH MEXaHHYECKHMX METOJOB OOPaOOTKH.

Marepuanibl, TpUMEHIEMbIC JJIs1 H3TOTOBJICHUS AJICKTPOJOB-MHCTPYMEHTOB, M UX XapaKTCPUCTHKH.

TpeboBaHUsT CUCTEMBI 3KOIOTMYECKOT0 MEHEIKMEHTa U CHCTEMbl MEHEIKMEHTA MPOU3BOJICTBEHHONW 0€30Mac-HOCTH U 3JI0POBBSI.

YMmeTh
PaccunteiBaTh CHITy 3aKpeIICHHs 3JEKTPOJa WHCTPYMEHTa B MATPOHE C MOMOIIBI0 MPUKIIAJAHBIX MPOrpaMM HMH)KEHEPHBIX PacueToB.
O opMIISITh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOTBETCTBHU C TOCYIAPCTBEHHBIM CTAaHAAapPTOM.

Baapgers
HayuHo-TexHn4eckoil HH(OpMAINIO U pa3pabaThIBaTh MPEATIOKCHUS 110 BHEIPEHUIO HOBBIX TEXHOJIOTHH MPOU3BOACTBA C
ucnonb3oBaHueM IXDMO, TeXHOIOTHYECKOH OCHACTKU U JJIEKTPOJOB — HHCTPYMEHTOB

B pe3ysabTare ocBOeHHMS TMCHUILTHHBI (MOIYJIsl) 00yUAIOIIMICS T0JIAKEH

3.1 (3HaTh:

3.1.1 | Enunyto cucteMy KOHCTPYKTOPCKON JOKYMEHTALUU

3.1.2 | Meroauku mpoBeACHHU TEXHUUECKUX PACUETOB MPU KOHCTPYHPOBAHHHU

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

3.1.4 | [IpukiagHBIe KOMIBIOTEPHBIE IPOrPAMMBI IIPOBEICHUS HH)KCHEPHBIX PAcUIeTOB: 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-cucTeMsl: HAMMEHOBaHNE, BOSMOXKHOCTH, MOPSTOK pabOTHI B HUX




3.1.8 | Ocobennoctu mporeccoB IOMO
3.1.9 [ KonctpykTHBHBEIE 0cOOeHHOCTH 000pynoBanHust DPMO
3.1.10 | OdpopMIATE KOHCTPYKTOPCKYIO JIOKYMEHTAIIUIO B COOTBETCTBUH C TOCYIAPCTBCHHBIM CTaHIaPTOM
3.1.11 | IIpuknanHble KOMIBIOTEPHBIE IPOrpaMMbl IPOBEACHUS MHKEHEPHBIX PACU€TOB: HAMMEHOBAHUE, BOSMOXXHOCTH, TIOPSTIOK
paboTsI B HUX
3.1.12 | OcHOBHBIE 3Tamnbl MPOEKTUPOBAHUS
3.1.13 | OcHOBHBIE TEXHOIOTMYECKUE BO3ZMOXKHOCTH MEXaHUUECKUX METOJI0B 00paboTKH
3.1.14 | Marepuainbl, IpUMeHsIeMbIe JJIsl U3TOTOBJICHUS 2JIEKTPOAOB-UHCTPYMEHTOB, U MX XapaKTEPUCTUKU
3.1.15 | TpeboBaHuUsI CHCTEMBI SKOJIOTHYECKOT0 MEHEPKMEHTA M CUCTEMBI MEHEPKMEHTa IIPOU3BOJICTBEHHON 0€301Mac-HOCTH U
3/10POBBSI.
3.2 | YmeTh:
3.2.1 | IIpon3BOIUTH THIIOBBIE PacyeThl Ha MPOYHOCTbD, AOJITOBEYHOCTD, TEINIO00OMEH, Ha/Ie)KHOCTh € TIOMOILBIO TPU-KJIAIHBIX
[IPOrpaMM MHXEHEPHBIX pacueTOB
3.2.2 | OpopMIIATE KOHCTPYKTOPCKYIO TOKYMEHTAIHIO B COOTBETCTBUH C FOCYIAPCTBEHHBIM CTaHIAPTOM
3.2.3 | Pa3pabatsiBaTh GOpMOOOPA3YIOLIYIO YACTh MPOCTHIX AIIEKTPOAOB-UHCTPYMEHTOB C YU4ETOM BHA M clI0c00a 00paboTKu
3.2.4 | Ha3sHagaTs pa3Mepsl AOMYCKH M MOCAIKH ¢ yaeToM creruduka OXMO
3.2.5 [ Ucniomp3oBats CAD-CHCTEMBI AT HOATOTOBKH KOHCTPYKTOPCKOI JOKYMEHTAIIMU HA SIEKTPOABI-MHCTPYMEHTHI IS
MIPOU3BOACTBA U3JIENIUN MALTMHOCTPOEHUSI CPEeTHEH CI0KHOCTU ¢ puMeHeHneM D XDPMO
3.2.6 | OPopMIATH KOHCTPYKTOPCKYIO TOKYMEHTAIMIO B COOTBETCTBUH C TOCYIaPCTBEHHBIM CTAaHIAPTOM
3.2.7 | Ilpon3BoauTh TUIIOBBIE FEOMETPUYECKHE U TOUHOCTHBIE PACUETHI JJIEKTPOJOB-UHCTPYMEHTOB AJIsl IPOU3BOJCTBA U3ACIUH
MAIIHHOCTPOECHUS CpeAHei cioxkHOCTH ¢ npuMeHeHneM DXPMO ¢ HOMOIIbI0 TPUKIAIHBIX KOMIIBIO-TEPHBIX IPOrpaMM
pacueTa pa3mMepoB
3.2.8 | IIpon3BOIUTH THIIOBBIE PacYeThl HA MPOYHOCTD, AOJITOBEYHOCTD, TEIIO0OMEH, HA/Ie)KHOCTh ¢ TIOMOILBIO PUKITaJHBIX
IIPOrpaMM HHXEHEPHBIX pacueTOB
3.2.9 | PaccuuteiBaTh cuily 3aKpeIyieHUs JIEKTPOAa HHCTPYMEHTA B IIATPOHE C IOMOLIbIO IIPUKIIAJHBIX IPOrPaMM MHKEHEPHBIX
pacdeToB
3.2.10 | OdpopMIIATh KOHCTPYKTOPCKYIO JOKYMEHTAIIUIO B COOTBETCTBHH C TOCYIAPCTBCHHBIM CTaHAAPTOM
3.3 | Baagern:
3.3.1 | MeTtonamu pa3paboTKu KOHCTPYKTOPCKON TOKYMEHTALMH Ha 3JIEKTPOAbI-MHCTPYMEHTHI [Tl TPOU3BOACTBA U3JIEINi
MaIIMHOCTPOCHUS CPEIHEN CIIOXKHOCTH ¢ puMeHeHneM DX DPMO
3.3.2 |MeTtomamMu IMPOEKTHPOBAHUS, Pa3paOOTKH U pacyeTa TEXHOJIOTHUECKOW OCHACTKH JIEKTPOIOB-HHCTPYMEHTOB C
HCIIONF30BaHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHHA
3.3.3 [ Meromamu pa3pabOTKH U COTJIACOBBIBAHUS JOKYMEHTAIIUH [UIS TEXHOJIOTMIECKOH OCHACTKH H AJICKTPOJIOB -
HHCTPYMEHTOB
3.3.4 | HayuHo-TexHHUECKOH MH(OPMAIIHIO B Pa3padaThIBATh MPEITIOKEHHS 10 BHEIPEHUIO HOBBIX TEXHOJIOTHH ITPOU3BOJICTBA C
ucnonb3oBanueM D XDPMO, TeXHOIOrMYECKO OCHACTKU U JIEKTPOJIOB — UHCTPYMEHTOB
4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI (MOYJISA)
Kon HaumenoBanue pasnesios u teM /Buj 3ausatus/ | Cemectp / | Yacos | Komneren- | Jlureparypa ®opma
3aHATUSA Kype 1070 KOHTPOJISt
Paznen 1. XuMHKO-TEXHOJIO0THYECKHE CHCTEMBI
KaK 00beKThl MOAeTHPOBAHUS
1.1 XHUMHUKO-TEXHOJIOTHYECKHIE CUCTEMBI KaK 00BEKTHI 8 0 YcTHBIH onpoc.
monenuposanus /Tema/ Pemenune
MIPUMEPOB.
Bompocsl o
pazneny. Otuer
1.2 OomecucremHsle cBoiicTBa. Kitaccnduxars 8 2 IK-2.1-3 JI1.3 YceTHbIi ompoc
cucreM. MeTogonornuecKkue oOTIngus [K-2.2-3
cucreM /JIex/ I1K-2.3-3
IK-1.6-3
1.3 N3yueHne KoHCIEKTa JEKIUHA U PpEKOMEHTyeMOM 8 4 IK-2.1-3 JI1.2 J11.3 Pemenue
autepatypsl. OdopmieHne 1abopaTopHOH IK-2.2-3 01032 IIPUMEPOB.
pa6ortsl. [ToaroroBka k sx3ameny /Cp/ I1K-2.3-3 Bonpocs o
ITK-1.6-3 pazneny. Ortuer
Paznen 2. TeopeTuueckue 0CHOBBI
MO/1eJIMPOBAHMSA




2.1

Teopernueckue 0oCHOBBI MoenupoBaHus /Tema/

YceTHbIi onpoc.
Pemenue
IIPUMEPOB.
Bomnpocs! o
pasaeny. OTuer

2.2 [punnun monenupyemoctu. Lenau IK-2.1-3 JI1.3 YerHblii onpoc
MoaenupoBaHusl. UHAYK-TUBHBIM U CUCTEMHBIH I1K-2.2-3
TOIXO/IBI K MozienupoBanuto. Kimaccudukanms T1K-2.3-3
monenei /Jlex/ T1K-1.6-3

2.3 N3yueHne KoHCTIEKTa JEKIMHA U PEKOMEHIyeMOi [K-2.1-3 JI1.2 J11.3 Pemenue
nutepatypbl. OpopMiteHue 1abopaTopHOM [1K-2.2-3 2132 TIPUMEPOB.
pabotsr. TToaroroBka k sx3ameny /Cp/ MK-2.3-3 Bompocs o

IK-1.6-3 paszery. OTuer
Paznen 3. O0man cxema MoJeIMPOBAHUS
3.1 Oomas cxema Mozxenuposanus /Tema/ YcrHIH onpoc.
Pemenne
MIPUMEPOB.
Bonpocs! o
pazneny. Otuer

32 Pa3paboTka KOHIENTYaIbHOH MOIEIH. IK-2.1-3 JI1.3 YeTHbIi ompoc
®dopmanuzanust. Mo-1e/bHbII 3KCIIEPUMEHT. IK-2.2-3
OlneHUBaHUE aJIEKBATHOCTH U KOPPEKTHPOBAHUE I1K-2.3-3
Mognedneit /JIex/ IK-1.6-3

33 M3ydeHne KOHCIIEKTa JIEKIUN U PEKOMEHIyeMOn [K-2.1-3 JI1.2 JI1.3 Pemenune
murepatypsl. Opopmitenue 1abopaTopHoOii [K-2.2-3 2122 MIPUMEPOB.
pa6otsl. [Togroroeka k sxk3ameny /Cp/ [1K-2.3-3 Bomnpocs! o

I1K-1.6-3 pazneny. Ortuer
Pa3znes 4. OcHOBHBIE NOHATHS M NIPMHIMIIBI
moneanposanus XTII
4.1 OCHOBHBIC MOHSTHUS U IPUHIIUITEI MOJECITHPOBAHUS YcTHbIi onpoc.
XTII /Tema/ Pemienue
TIPUMEPOB.
Bomnpocs! o
pasaeny. OTuer

4.2 TTonsarue Monenu XTII. Buasl mogemnei. T1K-2.1-3 JI1.3 YerHblii onpoc
MatemaTtuueckas Moaeib. Ousnueckas MoAEb. [1K-2.2-3
IpenmymmectBa u Hegoctatku. Kimaccupukanms IK-2.3-3
Mart. Mmozesneil. MeTozpl HOCTpOeHUs MaT. [1K-1.6-3
Mozedeit /Jlex/

4.3 M3ydeHne KOHCIIEKTa JISKIIUK U pEeKOMEHIyeMO IK-2.1-3 JI1.2 JI1.3 Pemenue
nutepatypsl. OdopmireHne 1adbopaTopHOH I1K-2.2-3 3132 IIPUMEPOB.
pa6otsl. IToxroroBka k 3x3ameny /Cp/ I1K-2.3-3 Bomnpocs! o

ITK-1.6-3 pazneny. Ortuer
Paznen 5. OMnupuyeckuii MeTox MOCTPOEHUS
MaTeMaTH4YeCKHX MojeJieil
5.1 OMIUPUYECKUI METOA IOCTPOCHHUS YcTHBIi onpoc.
MaTeMaThueckux moneneit /Tema/ Pewenne
IIPUMEPOB.
Bonpocs! o
paszgeny.
Brinonnenue
112a00paTOPHBIX
pabor. Otuer

52 DopmyaupoBaHue IeIH, BEIOOP (haKTOPOB U IK-2.1-3 JI1.1 J11.2 VYeTHbIi ompoc
MePEMEHHBIX COCTOSHUS 00BEKTa UCCIIeI0BaHUS, T1K-2.2-3 JI1.3J12.1
BHJIbI ypaBHEHUH perpeccun. [Inanuposanue u [1K-2.3-3
IIPOBEIEHHE IKCIIEPUMEHTOB. CTaTUCTHYECKAS IK-1.6-3

00paboTKa pe3yIbTaTOB U MOUCK HAWITyUIlIeH
(bopMBI aNMPOKCHMALMH HOTyYCHHBIX
JIAHHBIX

/J1ex/




53 Knaccudukanus pacTBOpOB 37I€KTPOIUTOB, 8 IK-2.1-y JI1.1J11.2 Pemenue
paBHOBECHE B HUX U UX AJICKTPOIUTHYECCKAS [IK-2.1-B JI1.3J12.1 MIPUMEPOB.
qucconuanys. MoH-nunonsHoe B3auMoeCTBUE B IK-2.2-y JI2.2713.2 Bonpocs! o
pacTBopax 3JIEKTPONUTOB. ['anbBaHUYECKUI IIK-2.2-B 01032 pasznery. OTuer
aneMeHT. 3akonsl Dapanes. HepaBHoBecHbIe [K-2.3-y
SIBJICHHS B pacTBoOpax aJekTponutoB /IIp/ [1K-2.3-B

IK-1.6-Y
TIK-1.6-B

54 MogenupoBaHue cenaparopa B mporpaMmme 8 K-2.1-y JIL.1J11.2 Brinmonnenue
COCO. MonenrpoBaHue peakTopa B IporpaMmme [1K-2.1-B JI1.3J12.1 J1a00paTOPHBIX
COCO. MopnenupoBanue mpocToi [K-2.2-y JI2.2J13.2 pabot. Otuer
PEeKTU(UKAIIMOHHOM KOJIOHHEI B IPOrpaMMe [1K-2.2-B 01032
COCO. MopnenupoBaHue CIOXKHOM [1IK-2.3-Y
PEKTU(HUKAIIMOHHON KOJOHHEI B IPOrpaMMme I1K-2.3-B
COCO /J1a6/ IK-1.6-Y

IIK-1.6-B

5.5 N3yueHne KOHCIEKTa JEKIUHA U PeKOMEHyeMOi 10 [K-2.1-3 JIL.1J11.2 Pemenue
nutepatypbl. OpopMiteHue 1abopaTopHOM [K-2.1-y JI1.3J12.1 TIPUMEPOB.
pabotsr. TToaroroBka k sx3ameny /Cp/ IK-2.1-B JI2.2713.1 Bomnpocs o

IK-2.2-3 JI3.2 paszery. OTuer
[K-2.2-y 21092
I1K-2.2-B
IK-2.3-3
[K-2.3-y
I1K-2.3-B
IK-1.6-3
IK-1.6-Y
I1IK-1.6-B
Paznen 6. TeopeTuueckuii MeTox MOCTPOEHUS
MAaTeMATH4YEeCKHX MojeJlei
6.1 TeopeTnueckuil METOJ, IOCTPOCHUS 0 VYceTHblii ompoc.
MareMartudyeckux moueneii /Tema/ Pewmenne
IIPUMEPOB.
Bonpocs! o
pasneiry.
Brinonnenue
11a00paTOPHBIX
pabot. Otuer

6.2 3aKOHBI COXpaHEHNs. 3aKOHBI TEPMOIMHAMUKI H 4 JI1.1 J11.2 YeTHbIi ompoc
TEPMOJMHAMHUYECKOTr0 PaBHOBECHUS. 3aKOHBI JI1.3
NepeHoca U XMMUYECKONH KHHETU-KH.

VcuepnsIBaromiee onvucanue MporieccoB
XUMHUYECKOWTEXHOIOTUH U THIIOBBIE MOJEIIH
CTPYKTYpHI TOTOKA. IMITyNIbCHBIN BBOJ
HHIUKATOpPA JUTSA OIpEeNICHNs TapaMeTpOoB
THIIOBBIX U KOMOMHUPOBAaHHBIX MOAENEit
CTPYKTYpBI IOTOKOB. MoienupoBaHue
TETJI000OMEHHBIX MTPOLlEcCOB. MoaenupoBaHue
MacCcOOOMEHHBIX MTPOIeccoB. MaTemMa-TH4ecKue
MOZIEH XUMHYIECKUX PeakTopoB. Biusxue
CTPYKTYphI IIOTOKOB Ha NPOTEKaHHE XUMHUECKUX
peakuuii. BiusiHue nepeHoca Macchl Ha
IIPOTEKAHNE XUMHIECKOH PeakIuu 1
CENICKTUBHOCTH /JIek/

6.3 DNEeKTPOXUMHUYECKasi KWHETUKA JICKTPOAHBIX 8 [K-2.1-y JIT.1J11.2 Pemenune
nporeccoB. JJudpy3nonHas KnHeTHKa [1K-2.1-B JI1.3J12.1 TIPUMEPOB.
3JIEKTPOIHBIX MpoueccoB. Kuneruka [K-2.2-y JI2.2J13.2 Bonpocsl o
MHOTOCTQAMHHBIX peakuuil. Kunetnka IIK-2.2-B 21022 pasaeny. OTuer
3JIEKTPOHBIX TPOLIECCOB C JIMMHUTUPYIOIICH [K-2.3-Y
xuMH4deckort cramuent  /IIp/ I1K-2.3-B

IK-1.6-Y

I1K-1.6-B




6.4 MopenupoBaHue TEII00OMEHHHUKA B IPOTpaMMe 8 8 IK-2.1-y JI1.1J11.2 Beimonnenue
COCO. MonenupoBaHue TEXHOJIOTHUECKOW CXEMBbI [IK-2.1-B JI1.3J12.1 J1a00paTOPHBIX
Nel B mporpamme COCO. MozenupoBanue IK-2.2-y JI2.2713.2 pabot. Otuer
TEXHOJIO0ru4ecKoi cxemsl Ne2 B mporpamme IIK-2.2-B 01032
COCO. MoaenupoBaHue TEXHOIOTHYECKONH CXEMBI [1IK-2.3-Y
Ne3 B mporpamme COCO /JIab/ I1K-2.3-B
IK-1.6-Y
IIK-1.6-B
6.5 N3yueHne KoHCTIEKTa JEKIUHA U PEKOMEHyeMOi 8 11,3 [K-2.1-3 JIL.1J11.2 Pemenue
nutepatypbl. OpopmiteHue 1abopaTopHOM [1K-2.2-3 JI1.3J12.1 TIPUMEPOB.
pabortsr. TToaroroBka k sx3ameny /Cp/ IK-2.3-3 J12.2713.1 Bompocs o
[K-1.6-3 J3.2 pasaeny. OTuer
2132
Paznen 7. IlpomeskyTouHas aTrecTanust
7.1 Kypcosoit mpoext /Tema/ 8 0
7.2 Brmonnenne kypcosoro npoekrta /UKP/ 8 0,3 JI3.1
3132
7.3 3amura KypcoBoro npoekta /KITKP/ 8 11,7 Bbecena o
MOSICHUTEJILHOU
3aIicKe
7.4 Dx3amen /Tema/ 8 0
7.5 IToxgroroBka Kk 3k3aMeHy /OKk3aMeH/ 8 44,35 JIL.1J11.2
JI1.3J12.1
J12.2J13.1
JI3.2
3132
7.6 IIpoBenenne koncympramuu /Kuc/ 8 2
7.7 IIpuem sx3amena /MKP/ 8 0,35 DK3aMeH 1o
Omneram

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIUAIIVIMHE (MOAYJIIO)

DOoH]I OLICHOYHBIX CPEACTB NpuBeeH B [IpunokeHnu K pabouel mporpaMme AUCIUILUTHHEI (CM. TOKYMEHT «OIIeHOYHBIe
MaTepHuanbl o AUCHUILTHHE « MoJeIpOoBaHUE HEKTPOXUMUUECKHUX MPOLECCOBY).

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

6.1. Pexomenayemasi quteparypa

6.1.1. OcHoBHas1 IUTEpaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUE
3bC
JI1.1 | KnunoB A. B., JlabopaTopHBIi MPAKTUKYM ITO MATEMaTHIECKOMY Kazans: 978-5-7882-
Maueirus A. B. MOJIETUPOBAHUIO XUMHUKO-TEXHOJIOTMYECKUX IIPOLIECCOB : Kazanckuit 1040-7,
ydaeOHOe TTocobne HaIMOHANBHBIN | http:/www.ip
uccaenoarens | rbookshop.ru/
CKUH 63719.html
TEXHOJIOTHIECK
ui
YHUBEPCHUTET,
2011,99c.
JI1.2 | 3akreiim A. 1O. OO0mas xuMH4Ieckas TEXHOJIOTHsI. BBeZieHne B MOJIETMpOBaHNE Mockaa: 978-5-98704-
XUMHKO-TEXHOJIOTHUECKUX TPOLIECCOB : yueOHOe mocodue Jloroc, 2014, 497-1,
304 c. http://www.ip
rbookshop.ru/
66419.html




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI1.3 |3aBapyxun C.T. Marematrdyeckoe MOJCINPOBAHUE XUMHUKO-TEXHOJIOTHYECKUX HoBocubupck: | 978-5-7782-
MPOIIECCOB U aIIapaToB : ydeOHoe ocodne HoBocubupckn |3284-6,
i http://www.ip
rocynapctBeHH | rbookshop.ru/
BIf 91236.html
TEXHUYECKUH
YHUBEPCHUTET,
2017, 86 c.
6.1.2. JlonoiHUTEeIbHAA JIUTEPATYpPa
Ne ABTOpBI, COCTAaBUTEIN 3ariaBue UsnarenscrBo, | Komnuectso/
rox Ha3BaHHE
OBC
JI2.1 |3uarouaos H. H., CHCTEeMHBIN aHAIN3 XUMUKO-TEXHOJIOTHUECKUX TPOLIECCOB C Kazansb: 978-5-7882-
JlanteBa T. B., PeixoB | ucnionb3oBanueM nporpammbl ChemCad : yaeGHO- Kazanckuit 0806-0,
. A., boryna H. 1O. METOIUYECKOE Toco0re HaIMOHAJBHBIA | http://www.ip
nccnenosarenb | rbookshop.ru/
CKUi 62670.html
TEXHOJIOTUIECK
ni
YHUBEPCHUTET,
2009, 212 c.
JI2.2 | Camotiinos H. A. [Tpumeps! 1 3aa4n no Kypey "MaremaTtuueckoe CaHKT- 978-5-8114-
MOJICITMPOBAHUE XMMHUKO-TEXHOJIOTMYECKUX MPOIECCOB" IeTepOypr: 1553-3,
Jlans, 2021, https://e.lanbo
176 c. ok.com/book/
169384
6.1.3. Metoanueckue pa3padoTku
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | Komnuectso/
rox Ha3BaHHE
OBC
JI3.1 |JIezmoBa M.B., [Iponeccrl u anmapaTbl XMMUYECKON TEXHOIOTHUH : METOJ. YKa3. Ps3anp, 2014, , 1
Jlornuos B.C. K KypC. IIPOEKT. 16¢.
JI3.2 |JIeznosa M.B., [Iponeccsl U anmapaThl XMMUYECKON TEXHOJIOTUH : METOJ. YKa3. Ps3ansb, 2014, o1
Jlorunos B.C. K IIPAKT. 3aHATHAM 76¢.
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKALUMOHHON ceTH "UHTepHeT"
31 | DnexrponHO-0uONMMOTEYHAas cucTeMa «JlaHby», pexxuM gocTyna — ¢ moboro kommneiorepa PIPTY 6e3 mapons
32 | OnexrponHo-6ubnuoTeuHas cucrema «[PRbooksy, pexxum noctyma — ¢ mobdoro komnstorepa PIPTY 6e3 mapons, u3 cetu
HHTEPHET I10 apOoITio
33
6.3 Ilepevyens mporpaMMHOro odecrniedeHust H HHGPOPMANHOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHnb JIMIIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHSIEMOr0 MIPOrPAaMMHOr0 o0ecre4eHns, B TOM YHCJIe
0TEeYeCTBEHHOr0 MPOU3BOICTBA
HaumenoBanue
Adobe Acrobat Reader Csob6oxHoe I1O
LibreOffice Csob6oxnoe I1O
OpenOffice Ceoboanoe 1O
SMathStudio CsoboxHoe I1O

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJIMHBI (MO YJIA)




321 y4eOHO-aAMMHHUCTPATHBHBIA KOpITyC. ydeOHas ayauTOpusl IUIsl NPOBEICHHS 3aHATHI JICKIMOHHOIO M CEMHHApPCKOIO
1 THUIA, TPYIIOBBIX M WHAWBU-AYaIbHBIX KOHCYNBTAIlMH, TEKYIIEro KOH-TPOJS M MPOMEXKYTOYHOH aTrecTannu 44 MecTa,
npoektop Optima EW775, sxpaH, MapkepHas J[OCKa, MECTO JUIi IpEHojaBaTels, OCHAIIEHHOE KOMIIBIOTEPOM,
JKUAKOCTHBIN xpoMa-Torpad Craitep u UK dypbe-ciekrpomerp DCM2202

328 y4eOHO-aqMHHUCTPATUBHBIA Kopmyc. 11 paGounmx wmect (kom-metoTepHbIii Kiace (Intel Core i15/4Gb)) ¢
2 BO3MOJKHOCTBIO TOJAKIIOYEeHHsT K cetn «MHTepHeT» u obecredyeHneM [OCTy-Ila B JJIEKTPOHHYIO HH-(OPMAalMOHHO-
obpasoBarensHy!0 cpeny PITPTY

8. METOANMYECKHUE MATEPUAJIBI 10 JTUCIUIIJIMHE (MO YJIIO)

MCTOI[I/I‘IGCKI/IC YKa3aHus MPUBCJICHBI B HpI/UIO)KCHI/II/I K pa6oqef/'1 nporpaMme JUCHUIIIINHBI

MoanucaHo 3aBeayowmM kaceapbl ®reoy BO "PIrPTY", PIPTY, KoBaneHko BukTtop Bacunbesud, 3aBeaytowmin kacdeapoit XT
20.02.2023 13:30 (MSK), MpocTtas nognuco

MNMoanucaHo 3aBeaywuM Bbinyckatowei kacdeapol ®r60Y BO "PIPTY", PIPTY, KoBaneHko BukTop Bacunbesnd, 3aBeaytowmin kacdeapoit XT
20.02.2023 13:30 (MSK), MpocTast noanucb

MoanucaHo npopekTopom no YP ®reoy BO "PrPTY", PIPTY, Kopsuko Anekceli BauyecnaBosud, MpopekTop no yyebHoi paboTte
27.02.2023 10:45 (MSK), MpocTast noanucb




