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1. llesu u 3212494 AU CIUILIHHBI

I{enpt0 0CBOCHUS TUCIUTITNHBI « MOenpoBaHre U KOHCTPYHUPOBAHUE OMOIOTHUECKU
AKTUBHBIX BEIIECTB U MUIIEBBIX CUCTEMY SIBISICTCS ()OPMUPOBAHUE Y CTYACHTA
IIPEICTAaBIICHUS O COBPEMEHHBIX TCHICHIIUSX Pa3pabOTKH U MMPOCKTUPOBAHUS ITHIIIEBHIX
CUCTEM M OMOAKTHBHBIX BEIIECTB, 00 OCHOBHBIX MPUHITUIIAX PAIIMOHATILHOTO MOCTPOCHUS
UX perentyp, 00 0COOCHHOCTSAX TEXHOJIOTHH MX MOYYCHUS. 3aaun JUCITUTITNHBI: -
OCBOMTH TCOPETUICCKHUE OCHOBBI pa3paOOTKH MUIIICBBIX CUCTEM C 33JJaHHBIMHU
CBOMCTBaMU; - 03HAKOMHUTBHCS C TSHJCHIIUSIMH COBPEMEHHOTO Pa3BUTHS ITPOU3BOJICTBA
IPOAYKTOB (PYHKIIMOHAJIBLHOTO M CIICIIHAIM3UPOBAHHOTO HA3HAYCHUS; - 03HAKOMHUTBCS CO
crioco0aMu U CPEeICTBAMH OOCCIICUCHHMS 3aJaHHBIX CBOMCTB MPOIYKTOB ITUTAHKS U
OMOAKTUBHBIX BEIIECTB.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

Huctuminaa « MojenrpoBaHre U KOHCTPYUPOBaHHUE OMOIOTUYECKU aKTUBHBIX BEIIECTB U
MUIIEBBIX CUCTEM» (OPMUPYET MPoecCuoHAIbHbIC 3HAHKS, YMEHHUS U HABBIKH CTYJCHTA
B c(hepe mprUMEHEHUSI COBPEMEHHBIX TPOrPAMMHBIX TTPOAYKTOB JJIsl CO3/IaHUSI TUIIIEBBIX
CUCTEM HOBOTIO IOKOJIEHUS. B nporuecce 0CBOEHMs JaHHON AUCLUILINHBL y CTYIEHTa
(dopmupyeTcs NnpencTaBiIeHre 0 COBPEMEHHBIX HaIlPaBIICHUsI TIPOEKTUPOBAHUS TPOAYKTOB
NUTaHMs, TIOHUMAaHKUE MTPOLIECCOB, MPOUCXOASIINX MIPU U3TOTOBICHUH 000TaAIEHHBIX
IPOAYKTOB, 00 0COOEHHOCTSAX BBEACHUSA (DYHKIIMOHATBHBIX HHTPEIUEHTOB B COCTaB
IIPOJYKTA.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3naer: COBpeMEHHBIE METO/IBI MOACINPOBAHUS U
KOHCTPYHUPOBAHMS MaTepraoB, CUCTEM U
[IPOLIECCOB, TOTOBHOCTBIO K TEOPETUYECKOMY
AQHAJIM3y U SKCIIEPUMEHTAIBHOU IMPOBEPKE
TEOPETUYECKUX TUIIOTE3; COBPEMEHHBIE TPOOIEMbI
HayK{, TEXHUKU U TEXHOJIOTUU HOBOI

OMONPOIYKIINU
[TK-3 CnocoGeH ynpaBisiTh JeHCTBYONTUMHA Ymeet: Mcnonb30BaTh METOABI MATEMATHYECKOTO
OMOTEXHOJIOTHYECKUMHU MIPOIIECCaMU U MOJIETTMPOBAHUS M KOHCTPYHPOBAHUS MaTE€pPHaOB,
IIPOU3BOICTBOM CHCTEM U MPOLIECCOB, TOTOBHOCTHIO K

TEOPETUUECKOMY aHAIU3y U DKCIIEPUMEHTAIbHOU
[IPOBEPKE TEOPETUUECKUX THIIOTES

MeeT NpakTUYeCKU OIBIT: MAaTEMaTUYECKOTO
MOJIEJTMPOBAHMS M KOHCTPYMPOBAaHUS MaTE€pHaIOB,
CHUCTEM U IIPOLIECCOB; TEOPETUYECKOT0 aHAIN3a U
SKCIIEPUMEHTAIBHON ITPOBEPKE TEOPETUUECKHUX

TUIIOTE3
3HaeT: MeTobl paboThI C AITOPUTMAN
[TK-6 CniocoGeH ocymecTBiIsTh U MOJICIIMPOBAHUN U KOHCTPYHUPOBAHUU OUOJIOTUYECKU
COBepILIEHCTBOBaTh OuoTexHosnoruu bAB ¢ AKTHBHBIX BEIIECTB U MUIIEBBIX CUCTEM
WCTIOJIb30BaHINEM MUKPOOHOIIOTHIECKOTO CHHTE3a U [YMeeT: paboTarh ¢ MpOrpaMMHBIMH MTPOILYyKaMH TIPH
O6uoTpaHcHopMalluil MUKPOOPTaHU3MOB MOJIETTUPOBAHNUN M KOHCTPYHUPOBAHUU OMOJIOTMUYECKU

AKTHBHBIX BEHICCTB U ITHUIICBBIX CUCTEM




MeeT npakTUYECKUH ONBIT: pa3padOTKU U
arnpoOaly aJoOpUTMOB U MPOrpaMM MpHU
MOJIETTUPOBAHUN M KOHCTPYHUPOBAHUU OMOJIOTHYECKU

AKTUBHBIX BCIICCTB U IMHUIIIEBLIX CUCTEM

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

broTexHo10rnuecKne 0CHOBBI IIPONU3BOACTBA
TMUIICBBIX UHI'PCAUCHTOB

TexHomornueckuii MEHeUKMEHT B OMOTEXHOJIOTHH,
MeTozb! BBIJIETICHUS U OUUCTKU
OMOTEXHOJIOTUYECKHX MPOIYKTOB,

lcrionp30BaHuEe OMOTEXHOJIOTUHN B METULIMHE U
KOCMETOJIOTHH,

[Ipon3BoACTBEHHAs ITpaKTUKa (TpeAauIuIoMHast) (8

CeMecCTp)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

broTrexHo10rndecKue 0CHOBBI IIPOU3BOJACTBA
ITHUIICBBIX HHI'PCAUCHTOB

3naet: Kitaccuduxanuio u cBOHCTBa pa3iIu4HbIX
MUIIEBBIX UHIPEIUEHTOB,00111E TPUHUIIUIIBI
POM3BOACTBA MHIPEAUEHTOB C UCIIOIb30BAHUEM
MUKPOOHOJIOTUYECKOTO CUHTE3a U
OroTpaHcpopMai MUKPOOPTAaHU3MOB; OCHOBHBIE
CTaHAAPTHI U TPeOOBAHUS IPUMEHEHHUS MTUIIEBBIX
WHTPEMCHTOB B TEXHOJIOTHH MPOIYKTOB MTUTAHMUS,
KJ1acCU(PUKAIINIO, CBOMCTBA U TPEOOBaAHUS
CTaHAapPTOB IS MUIIEBBIX HHTPETUCHTOB;
TEXHOJIOTMYECKHE ONepalliy MPOU3BOJICTBA
MUILEBBIX MHI'PEJIUEHTOB B COOTBETCTBHHU C
TEXHOJIOTMYECKUMH UHCTPYKLUAMU YMEET:
[IpUMEHSTh TEXHOIOTHUECKUE TPUHITUIIBI
[IPOM3BOJICTBA MUIIEBBIX UHIPEIUCHTOB, C
UCIIO0JIb30BaHHEM MUKPOOHOIOTHYECKOTO CHHTE3a U
OuoTpaHcopmManii MUKpPOOPTaHHU3MOB,
OCYIIECTBIISTH TEXHOJIOTMYECKUE ONEPALIUH
[IPOM3BO/ICTBA MUIIEBBIX UHIPEIUCHTOB B
COOTBETCTBUU C TEXHOJIOTHUECKUMH HHCTPYKIIHSIMH,
[IPUMEHSTD [UIIEBbIE HHIPEIUEHTHI B COCTaBE
MPOAYKTOB IMUTAHUS COTIIACHO TPEOOBAHUSAM
cra"aaptoB Mimeer npakTUYECKU OIBIT:
BHeapeHust TeXHOIOTHI MUKPOOHOIOTHYECKOTO
cHUHTEe3a ¥ OnoTpaHchOpMaIIK MUKPOOPTAaHNU3MOB
[PU MTOJTyYCHUH MHIEBBIX HHTPEAUCHTOB,
[PUMEHEHUs CTaHAAPTOB U TPeOOBAHUI MTPU
MPUMEHEHUH THIIEBbIX HHIPEAUCHTOB B
TEXHOJIOTMU MPOAYKTOB MMUTAHUS, OCYIIECTBIICHUS
TEXHOJIOTMUYECKUX ONepaluii IpoOU3BOACTBA
MUIIEBBIX UHIPEIUEHTOB B COOTBETCTBUH C
TEXHOJIOTMYECKUMH WHCTPYKIUSAMU; TPUMECHEHUS

IMUIICBLIX HHIPECAMCHTOB B COCTAaBC MPOAYKTOB




MU TaHUs COTTIaCHO TpCGOBaHI/ISIM CTAaHIapTOB

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 69,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero | IO ceMecTpaM B yacax
Bun yue6HoM paboThI
4acoB Homep cemectpa
6

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 16 16

[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 32 3
aynuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 74,5 74,5

N3yuyeHue HayqyHOU U METOAMYECKOU JIUTEPATYPHI. BhInoaHeHNE 345 345
DKCTIIEPUMEHTAIBHBIX HCCle0oBaHui. Hamrcanue KypcoBoro npoexra. ’

N3yuenne yueOHBIX 1 MeTOaUUECKUX MaTepuaios. [loaroroska k 20 20
DK3aMEHY.

Nzyuenne yueOHON U MeTOIUYECKOM auTeparypsl. [loarotoBka k 20 20
KOHTPOJIbHOMY OIIPOCY
KoHcynbranum 1 npoMeKyToYHask arTeCTaluust 21,5 21,5
By koHTpOs (3a4eT, qud.3a4eT, IK3aMeH) - sx3ames,KI1

5. ConepkaHue TUCHMIIMHBI

O0BeM ayIUTOPHBIX

No 3aHATHH 10 BUIaM B
HaumenoBanue pa3aenoB IUCHUTUIMHbI
paznena gacax
Bcero |[JI| II3 | JIP

1 MeTonbl ¥ IPUHIIMITEI MOAETUPOBAHUS COCTaBa U CBOMCTB MUIIEBBIX 6 21 4 0
CHUCTEM M OMOAKTHBHBIX BEII[ECTB

) [Tpumenenue nporpammel Ontumuzanus Excel B MonenupoBanuu 6 2| 4 0
COCTaBa MPOTYKTOB MUTAHUS.
MonenrpoBaHue KUPHOKUCIOTHOTO M aMUHOKHCIIOTHOTO COCTaBa

3 |mumeBbIX cucTeM. MeToauka pacyeTa JUMUAHOTO MPOPUIIa U 6 21 4 0
OnoornuecKoi 3PPEKTHBHOCTH KHUPA.

4 MeTo/1bI OILIEHKH JI0CTOBEPHOCTH Pe3yJIbTaTOB MccienoBaHus. Pacuer 6 21 4 0
K023(DPUIMEHTOB KOPPEISALUH NPU aHAIN3E JaHHBIX.

5 MonaenrpoBaHre COCTaBa U CBOMCTB (DYHKIIMOHAJIBHBIX U 12 4l g 0
000TaIEHHBIX MMPOIYKTOB TUTAHMSI.

6 MozenrpoBaHre COCTaBa MPOIYyKTOB AJIs CIIELUATIU3UPOBAHHOTO 6 21 4 0
MATAHUS

7 MonenupoBaHue U KOHCTPYUPOBAHHE CBOMCTB OMOJIOTUYECKHI 6 2| 4 0

AKTHUBHBIX BCIICCTB.

5.1. Jleknun




No

JICKIMH|pa3aciia)

No

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

CHucTeMHOE MOIETMPOBAHNE MHOITOKOMIIOHEHTHBIX IIPOYKTOB IMUTAHUS.
(OCHOBHBIE aCIIEKTHI U JIOTUYECKHE ITAIbl MOAECIUPOBAHUS COCTABA
MHOTOKOMIIOHEHTHBIX NPOJYKTOB NUTaHUs. AHAJIN3 CYLIECTBYIOINX METOIOB
[IPOEKTUPOBAHMS PELENTYP MPOAYKTOB NUTaHUA. [I[pUHIUITBI CHCTEMHOTO
MOJIEIIMPOBAHMS CUCTEM. DTalbl MOJEINPOBAHUS 3aJaHHOTO COCTaBa U CBOMCTB
MIPOJYKTOB MUTAHUS.

[IporpamMHBI€ TPOTYKTHI ONTUMHU3ALIMU COCTABA U CBOMCTB MUIIEBBIX TPOTYKTOB.
CoBpeMeHHbIE TTOAXOABI ¥ PEIICHHS B 00JaCTH MPOSKTUPOBAHUS U
MOJEIMPOBAHUS 3aJaHHBIX CBOMCTB MUIIEBBIX NPOAYKTOB. Poccuiickue u
3apyOeskHbIe pa3pabOTKU ONTUMHU3AIMU COCTaBa M CBOMCTB MUILEBHIX MPOIAYKTOB.

OO01re NOHATHE U METO/IMKA OTpeAeNICHHUs YKUPHOKUCIOTHOTO U
AMUHOKHCIIOTHOTO COCTaBa MPOAYKTOB MUTaHUsA. MeTouKa pacuera
AMUHOKHUCIIOTHOTO CKOPA, JTUIMHUIHOTO Tpoduis 1 Ouonornyeckort 3pGheKTUBHOCTH
bKrpa. basbl JaHHBIX XMMUYECKOTO COCTaBa MUIIEBBIX MTPOAYKTOB.

MeTob! OlIeHKH JOCTOBEPHOCTH Pe3ylIbTaToB UcclieqoBanus. Kpurepuu
noctoBepHOCTH. PacueT KO3 GUIIMEHTOB KOPPEISINY MPH aHAIHU3E JaHHBIX.
MeTtonuka pacuéra kodhdunuenta koppensiiuu [lupcona. [lapras nuHeHas
perpeccus.

CoBpeMeHHas KiaaccudUKaIus MUIIEBbIX MPOAyKTOB. Kimaccudukarus mumeBbix
MPOAYKTOB 1O OOIIEH HAPaBIEHHOCTH, TIO JIEHCTBUIO HA OPraHU3M YelIOBEKa, 110
HazHaueHuto0. [ToHsATHEe «DYHKIIMOHATBHBIA MPOTYKT MUTAHUSD U «O0OTaIEHHBII
MPOAYKT MUTaHUs». MoIeIupoBaHUe COCTaBa U CBOMCTB (DYHKITMOHATBHBIX
000TalIeHHBIX TPOAYKTOB MUTAHMS. TE€XHOIOTHUS UCIIOJIb30BAHUS
(YHKIIMOHATHHBIX MUIIEBBIX UHTPEIUEHTOB B MIPOU3BOICTBE MPOIYKITHH C
3aJaHHBEIMHA CBOMCTBAMMU.

[IponyKThl cienManI3upOBAaHHOTO Ha3HAYCHUS: TEHACHIUN PAa3BUTHS
pou3BoJcTBa. HopMaruBHOE perynupoBaHue Mpou3BOICTBa
CIIEUATTM3UPOBAHHBIX MPOTYKTOB MUTaHUs. OCHOBHBIE MPUHIIUITHI
MOZEJIMPOBAHUS COCTaBa U CBOMCTB JUETUYECKHUX IPOAYKTOB IIUTAHMS, IPOLYKTOB
17151 CHOPTUBHOTO U T€POIMETUYECKOTO MUTaHus. TeHIeHIInn B pa3paboTKe
MPOAYKTOB JIJISl IETCKOTO MUTAHUS, 11l MUTaHUSA OEPEMEHHBIX M KOPMSIIUX
PKEHIITHH.

MojieupoBaHre U KOHCTPYUPOBAHUE CBOKWCTB OMOIOTHUECKH AKTHBHBIX BEIIECTB.
Buael 1 uctounuku nonyuyenus bAB. BiusiHue TeXHOIOTMY MOTYyYeHUS Ha
cBoiicTBa 1 6momoctynmHocTh bAB. [TpuMmenenne TpexdakTopHOTro aHaIM3a JIs

MOJICITUPOBAHMS aHTHOKCHIAHTHBIX CBOMCTB M OnogpocTynmHOCTH BAB.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HaumenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATUA, CCMUHApa

Koi-
BO
qacoB

AHanu3 3TaloB MOICIUPOBAHHA 3aJaHHOI'O COCTaBa U CBOICTB IMPOAYKTOB
IMUTAHUS B 3aBUCUMOCTH OT NPUMCHACMBIX MECTOIOB U IMPOTrPaMMHBIX ITPOAYKTOB.

[Ipumenenue nporpammbel Ontumusanus Excel B MogenupoBannu coctaBa
MPOIyKTOB uTaHus. HacTpoiika u 0coOeHHOCTH paboThI ¢ HAACTPOHKOM
"Ontumuzanus”. ONTUMHA3ALKS PEHENTYPbl MyYHBIX KOHAUTEPCKUX WU3ACIIHH O
Pa3TUYHBIM [EeJIEBBIM (PYHKIIHSM.

[Tpumenenue mporpaMMbl "OnTumu3zarus” Uit TOCTIKEHUS 1eJIeBbIX QyHKITUH
"aMHHOKHUCIIOTHBIN cKOp"; "KoddunmenT yrunmusanuu oenka'; "ounomornyeckas
A PEKTUBHOCTD JKupa" Isi KOMOMHUPOBAHHBIX MO COCTABY MPOIYKTOB MUTAHUSI.




[IpuMeHeHne METOIMKY aHaIN3a JOCTOBEPHOCTU PE3YJAbTAaTOB UCCIEAOBAHMUS C
npuMeHenueM kputepus CterofeHta. Pacuetr kodQpuIeHToB KOppesun

4 4 . 4
[Tupcona npu aHanmu3e TaHHBIX ¢ TPUMEHEeHueM HazacTpoiiku Excel "Ananus
TaHHBIX'".
5 5 AHaTi3 HOPMATHUBHO-TEXHHUYECKHUX JOKYMEHTOB B c(hepe MPOU3BOJICTBA H 4
oOparteHust GyHKIIMOHATBHBIX U 000TAIIEHHBIX MPOYKTOB TUTAHHS.
MozenupoBaHHe COCTaBa U CBOMCTB MUIIEBBIX CHCTEM C a1allTOTEHHBIMU
6 5  |cBoiicTBaMH. AHANINU3 MOTPEOUTENHCKIX CBOMCTB MOJIETBHBIX 00PA3IOB 4
MPOAYKTOB.
MozenupoBaHUe COCTaBa U CBOMCTB MUIIEBBIX CUCTEM MPEIHA3HAYCHHBIX IS
7 6  |me4eOHO-POPMIAKTHYECKOTO MUTAHUS. AHAIIN3 TOTPEOUTEITLCKUX CBOKWCTB 4
MOJIETBHBIX 00pa3lIoB MPOTYyKTOB.
MozenupoBaHue apaMTEPOB MOTyUEHUsI OMOIOrMYECKH aKTUBHBIX BEILIECTB.
8 7  |[IpumeneHue Tpex(haKTOPHOTO aHAIN3A JUISI MOJICTHUPOBAHIS AHTHOKCHIAHTHBIX 4
CBOMCTB 1 OuogoctynHoctu bAB.
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brinonuenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Kon-
[Monsun CPC paszzenos, maB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
1. Jlucun I1. A. IlpakTudeckoe pyKoBOACTBO
10 MMPOCKTHPOBAHHIO MPOTYKTOB MTUTAHUS C
npumeHenueM Excel, MathCAD, Maple:
yaeoHnoe nocooue ais BIIO // U3naTenscTBO
N N "Jlanp", 2020, 240 c 2. bobpenesa 1.B.,
M3yueHne HayqYHOH 1 METOIUYECKON
iTepaTyphL. BHINOMHEHNE Hukonaesa C.B. MaremaTtunueckoe
KCTICPUMEHTATHHBIX HOCHEIOBAHIIIL. MOZEIIMPOBAHUE B TEXHOJIOTHUSIX HpO,Z[}./KTOB 6 34,5
Hamicanue KypeoBoro MpoeKTa. MTUTAHMUS )KUBOTHOTO POMCXOXKICHUS:
yaeOHoe nocobue 3. Jlucun [T.A.
KommbroTepHOE MOJETHpOBaHUE
MPOU3BOICTBEHHBIX MPOIECCOB B MUIIEBOM
npombiluieHHOCTH / M3narensctBo "Jlanb",
2016. — 256
1. Jlucun I1. A. IlpakTuueckoe pyKoBOACTBO
M0 MPOCKTHPOBAHHIO MPOTYKTOB MMUTAHUS C
npumeHenueM Excel, MathCAD, Maple:
yaeoHoe mocobue st BITO // U3narenscTBo
"Jlann", 2020, 240 c 2. bobpenesa 1.B.,
Hukonaesa C.B. MaremaTtnueckoe
M3ydeHne yueOHBIX 1 METOIMYECKUX
viarepranos. TTOrOTOBKA K SK3aMCHY. MOJIEJTMPOBAHKUE B TEXHOJIOTUSIX MPOTYKTOB 6 20
MUTAHWUS )KUBOTHOTO MPOMCXOXKICHUS:
yaueOHoe nmocobue 3. JIucun [T.A.
KommnbroTepHoe MOJepOBaHUE
MPOM3BOICTBEHHBIX MPOIECCOB B MUIIEBOM
MpoMBIIUICHHOCTH / M3marenbeTBo "Jlans",
2016. — 256
M3yueHnne yaeOHON 1 METOAMYECKOM 1. JIucun I1. A. [IpakTdyeckoe pyKOBOJCTBO 6 20

nuTeparypbl. [10AroToBKa K KOHTPOJBHOMY

10 IPOEKTUPOBAHUIO IPOYKTOB IIUTAHUS C




orpocy npumenenueM Excel, MathCAD, Maple:
yueoHoe nmocooue ais BI1O // U3naTenbcTBO
"Jlanp", 2020, 240 c 2. bobpenesa U.B.,
Huxomaesa C.B. MaremaTnueckoe
MOJICITUPOBAHKE B TEXHOJIOTUSAX MPOTYKTOB
MATAHUS )KUBOTHOTO MPOUCXOMKICHUS:
yaeOHoe nmocobue 3. Jlucun [T.A.
KommbroTepHOE MOJETHpPOBaHNE
MPOM3BOICTBEHHBIX MPOIECCOB B MUIIEBOM
npoMbIniuieHHOCTH / M3narenscTBo "Jlanp",
2016. — 256

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonioskeHrEM 0 OaNITbLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ha3zsanue u-

Ne | Ce- Bug Makc. THIBA-

KOHTpOJIbHOTO|Bec [Topsimok HaYwCIeHUs! 0ATIOB

KM|mecTp| KoHTpoOms Oat €TCs B
MEPOTIPUSITHS A

[Topsimok nmpoBeneHUS

[IpoBOAUTCS MUCBMEHHBIN OIPOC O
BOITPOCAM, OTHOCSIIIUMCS K pa3zesiam
nucuuIUIMHbL. [Ipy moarotoske k
KOHTPOJIBHOMY OTPOCY CTYIIEHT UCIIOJIb3YEeT
MaTepuaibl JEKIHH, 1a00paTopHBIX paboT U
CITUCOK PEKOMEHTyeMoit TuTeparypsl. Beero
[JIAHUPYETCS MPOBECTU TPU KOHTPOJIBHBIX
onpoca. KaxpIil cTyieHT oTBeuaeT Ha 2
BOIIPOCA MO KAXKIOMY pa3/eimy.

Kputepun olleHNBaHUs OTBETA HA
KOHTPOJIBHBIN OIIPOC:

Texymmii  [KoHTponbHBII 12-15 6annoB: rpaMOTHO CHOPMYITHPOBAHBI
KOHTPOJIb ornpoc MCUEPIIBIBAOIINE OTBETHI HA BCE
[IOCTaBJICHHBIE BOIIPOCHI

8-11 GanyIoB: CTYAEHT IOJIKEH [10Ka3aTh
BBICOKHMI YPOBEHb 3HAaHUI HAa YPOBHE
BOCIPOMU3BE/ICHUS U OOBICHEHUS
nH(bOpMaIuu

4-7 GanoB: OTBETHI HE OTIMYAIOTCS
[TyOMHOM U TIOJIHOTON pacKpBITUS
BOIPOCOB, JIaHBI ITPaBHJIbHBIE OTBETHI HA
OOJIBIIIMHCTBO MOCTABJICHHBIX BOIIPOCOB
0-3 Gana: OTBETHI HE OTIMYAIOTCS
[TyOMHOM U TIOJIHOTON pacKpBITUS
BOIIPOCOB, JIaHBI HENIPABWIIbHbBIE OTBETHI Ha
OOJIBIIIMHCTBO MOCTABJICHHBIX BOIIPOCOB

OK3aMCH

KypcoBas KypcoBoit Kputepuu orieHnBaHus KypCOBOTO MPOEKTA: [Kyp-
aboTa/IpPoeKT|  MPOEKT 31-40 6amnoB: KypcOBO#l MPOEKT COBBIC




MOJHOCTBIO COOTBETCTBYET TEXHHUECKOMY
3aJJaHHIO, OTYET UMEET JIOTUIHOE,
MOCIIEIOBATEIbHOE U3JI0KEHNE MaTepraa ¢
COOTBETCTBYIOIIMMH BBIBOJIAMH U
000CHOBaHHBIMU TTOJIOKEHUsIMU. [Tpn
3aluTe CTYACHT MIOKa3hIBaeT NIIyOOKOe
3HaHUE BOIPOCOB Pa0OTHI, JIETKO OTBEYAET
Ha ITOCTABJICHHBIE BOMTPOCHI.

21-30 6amnoB: KypcoBO#l MPOEKT
COOTBETCTBYET TEXHUYECKOMY 3aJIaHHIO,
MMEET rPaMOTHO M3JIOKEHHBIH MaTepual,
[Tpu 3ammTe CTYACHT MOKa3bIBaCT 3HAHHE
BOTIPOCOB pabOThI, 6€3 0COOBIX
3aTpyAHECHUI OTBEYaeT Ha IMOCTABICHHBIC
BOTIPOCHI.

11-20 6anmoB: KypcOBOM MPOEKT HE
MOJTHOCTBIO COOTBETCTBYET TEXHHUECKOMY
3aJJaHHIO, B TIPOCKTE IPOCMATPHBACTCS
HETO0CJIEeI0BAaTeNIbHOCTD U3JIOKEHHS
Marepuana. [Ipu 3ammre CTyIeHT IposBIsSeT
HEYBEPEHHOCTD, IIOKA3bIBAET Cllaboe 3HaHHE
BOIIPOCOB pa0OTHI, HE BCET/IA AaeT
MCUYCPIBIBAIOLINE apTyMEHTHPOBAHHBIC
OTBETHI Ha 33JJaHHBIC BOIIPOCHI.

Menee 10 GanoB: KypcOBOH MPOEKT HE
COOTBETCTBYET TEXHUYECKOMY 3aJIaHHIO,
[IPOEKT HE OTBEYAET TPeOOBaHUSIM,
W3JI0)KEHHBIM B METOJMYECKUX
pexomeHanusax kadenpsl. [Tpu 3ammre
pabOThI CTYIEHT 3aTPYIHSIECTCS OTBEYATh Ha
[OCTaBJICHHBIE BOTIPOCHI 110 TEME MPOEKTa,
MIPU OTBETE JIOMYCKAET CYIIeCTBEHHBIE
OIITUOKHU.

[TPOEKTHI

ITpome-
JKyTO4YHAs
arrecrauus

OK3aMCH

40

Kputepun olleHHBaHUs OTBETA CTY/IEHTA
[pU cjaye dK3aMeHa:

40 6asIoB: BHICTABIISETCS CTY/IEHTY, €CITH
NTaH TIOJIHBIN, pa3BEPHYTHIN OTBET Ha
[IOCTaBJICHHBII BOIIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HAHHH 00
00BbeKTe, MPOSBIIAIONIASAC B CBOOOTHOM
OTIEPUPOBAHUY MOHATUSIMU, YMEHUHU
BBI/IEJIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE €T0 MPU3HAKHU, IPUYUHHO-
CIIEICTBEHHBIE CBA3U. OTBET
dbopMynHpyeTcs B TEPMUHAX HAYKH,
W3JI0KEH JINTEPATYPHBIM S3BIKOM, JIOTUYEH,
7l0Ka3aTesieH, IEMOHCTPUPYET aBTOPCKYIO
MO3ULNIO CTYJEHTA.

30 — 39 6ansoB: BHICTABISETCS CTYACHTY,
€CJIM JIaH MOJIHbIN, pa3BEpHYTHIN OTBET HA
[MOCTaBJIEHHBIN BOIMIPOC, MTOKA3aHA
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUI 00
00bEKTe, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE TTOJIOKEHUS TEMBI; B OTBETE
[POCIIEKUBAETCS YETKasi CTPYKTYpa,

JIOTHYCCKasd 1I1O0CJIICA0BATCIIbHOCTD,

DK3aMCH




OTpa)karoliasi CyIHOCTh PaCKPbIBAEMBIX
MOHATHI, TEOpUi, sIBJIEHUNA. OTBET U3JIOKEH
TUTEPaTYPHBIM SI36IKOM B TEPMUHAX HAYKH.
MoryT ObITh JONYIIIEHBI HEJOUETHI B
ONpeeICHUH MOHATHM, UCTIPABICHHBIC
CTYJIEHTOM CaMOCTOSITEJIbHO B IPOIIecCce
OTBeTa.

20 — 29 GayoB: BBICTABISETCS CTYIACHTY,
€CJIU JIaH MOJHBINA, HO HEJIOCTaTOYHO
[TOCJIEI0BATEIbHBIN OTBET HA OCTABIECHHBIN
BOITPOC, HO IIPH 3TOM MOKa3aHO YMEHHE
BBIIETTUTH CYIIE€CTBEHHBIE U
HECYIIECTBEHHbIC TPU3HAKHU U IPUYUHHO-
cleICTBEHHBIE CBSA3U. OTBET JIOTHYEH U
W3TI0KEH B TEPMUHAX HayKU. MOTYT OBITH
TOMYIIEHBI 2-3 OMMOKY B ONIPeIeTICHUN
OCHOBHBIX MTOHSTUH, KOTOPBIE CTY/IEHT
3aTPyIHSAETCS UCTIPABUTH CAMOCTOSTENBHO.
10 — 19 GanyoB: BBICTABISAETCS CTY/ICHTY,
€CJIM JJaH HETIOJIHBII OTBET, HO HEKOTOpast
MOCJIEI0BATEIbHOCTD U3JIOKEHUS
[PUCYTCTBYET, B 1IEJIOM CTY/IEHTOM
pa3zbupaercs B 00BbEKTE, MOKA3aHO YMEHHUE
BBIICTTUTH CYIIECTBEHHbIE IPU3HAKHU U
[IPUYUHHO-CJIEICTBEHHBIE CBsI3U, OTBET
JIOTUYEH U U3JI0KEH B TEPMHUHAX HAYKH.
MoryT OBITh IOMYIIEHBI OMUOKY B
OTIpE/IeTICHUHN OCHOBHBIX MOHSATUH, KOTOPbIE
CTY/ICHT 3aTPyIHSAETCS UCTIPABUTD
CaMOCTOSITENIbHO, HO Ha JIOTIOJIHUTEIbHbBIE
BOITPOCHI MTPENOIABATENS CTY/ICHT MbITAETCSA
chopmynrpoBaTh 000CHOBAHHBIN OTBET.

1 — 9 GanoB: BBICTABISAETCS CTYJCHTY, €CIH
JTaH HETIOJHBIN OTBET, MPEACTABIISIIOLINAN
co00i1 pa3pO3HEHHBIE 3HAHUS TI0 TEME
BOIpPOCa C OUTMOKAMH B OTPECIICHUSX.
[TpucyTCTBYIOT (hparMEHTaAPHOCTb,
HEJIOTMYHOCTh U3JI0KEHUS.

[lo MHOTUM MOMEHTaM MPUCYTCTBYIOT
BBIBOJIbI, KOHKpETH3aLUs U
T0Ka3aTeIbHOCTD U3JIOKEHUS, HO
JIOTIOJIHUTENBHBIE U YTOUHSIOIINE BOMPOCHI
[pEenoaBaTelisi He MPUBOAAT K KOPPEKIIUU
OTBETa CTY/IEHTAa HE TOJIbKO Ha
[MOCTaBJICHHBIN BOMPOC, HO U HA IPyTUE
BOMPOCHI TUCIUTIINHBL.

0 6ayToB — OTCYTCTBHE OTBETA HA BOMPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IPOMEXYTOUYHOU ITpoutenypa npoBeaeHUA Kpurepuu
P Y P ypaTp OLICHUBAHUS
aTTecTalu
Ha sk3ameHe npoucXoauT OlleHuBaHUE yU4eOHOM NesaTebHOCTH  |B cOOTBETCTBUM
9K3aMeH 00yyaroumxcs no JUCUMILIMHE Ha OCHOBE MOJIyYEHHBIX OLICHOK 3a [c mil. 2.5, 2.6

KOHTpOJ'IBHO—prITHHFOBBIG MCPOIPUATHUA TCKYIICT'O KOHTPOJIA U [Tonoxenns




MPOMEXKYTOYHOU arrectanuu. [Ipu olleHUBaHUY pe3ylbTaToOB
y4eOHOM AEATETHHOCTH 00YUaIOMEerocsl Mo JUCITUTITMHE
WCTIONB3YeTCsI 0aTbHO-PEUTHHIOBAs CUCTEMA OIEHUBAHUS
PEe3yJIBTAaTOB YUEOHOM JeATeTbHOCTH 00yJaromuxcs (yTBepKacHa
npuka3oM pektopa ot 24.05.2019 r. Ne 179). Otnnuno: Bennuuna
periTuHTa o0yuatomerocs no guciuriuae 85...100 % Xoporo:
Benunuuna peiitunra oOyyaromierocs mmo agucuurune 75...84 %
VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromierocs mno
mucuuruHe 60...74 % HeynosnetBoputenbHo: Bennunna
periTuHTa oOyuatomerocs no gucruruinae 0...59 %. Jlomyckaercs
BBICTABJICHHE OIICHKH Ha OCHOBE TEKYIIIETO PEUTHUHTA (aBTOMATOM)

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHust

[1K-3

3HaeT: CoBpeMEHHBIE METO/IBI MOAECINPOBAHUS U KOHCTPYUPOBAaHUS MaTEPHUAJIOB,
CHCTEM U ITPOLIECCOB, TOTOBHOCTBHIO K TEOPETUYECKOMY aHAIIN3Y U
PKCTIEPUMEHTAIBHOM MPOBEPKE TEOPETUUECKUX TUTIOTE3; COBPEMEHHBIE MTPOOIEMbI
HayKH, TEXHUKU U TEXHOJIOTUU HOBOI OMOTPOTYKIIUN

[1K-3

'YmeeT: Mcnosib30BaTh METOABI MATEMAaTUYECKOTO MOJETUPOBAHUSA U
KOHCTPYHMPOBAHUS MarepuaioB, CUICTEM U MPOLECCOB, TOTOBHOCTBIO K
TEOPETHYECCKOMY aHAIN3y M SKCTIEPUMEHTAIBHOU MTPOBEPKE TEOPETUICCKUX THIIOTE3

[1K-3

MMeeT npakTUYeCKU OMBIT: MATEMaTHYECKOTO0 MOJIEIUPOBAHUS U KOHCTPYUPOBAHUS
MaTepuajoB, CUCTEM U IIPOLECCOB; TEOPETUUECKOTO aHAIN3a U KCIIEPUMEHTAIIBHON
[IPOBEPKE TEOPETUUECKUX TUIIOTE3

[1K-6

3HaeT: MeTo/bl Pa0OTHI C ANITOPUTMAN MOZAEINPOBAHUN U KOHCTPYHUPOBAaHUU
OMOJIOTMUECKH aKTUBHBIX BEIIECTB U MUIIEBBIX CUCTEM

[1K-6

YMmeeT: paboTaTh ¢ MPOrpaMMHBIMU MPOIYyKaMH MPU MOAEIUPOBAHUU U
KOHCTPYUPOBAHUU OMOJIOTHYECKH AKTHBHBIX BEIIECTB U MUIIEBBIX CUCTEM

[1K-6

lMeeT mpakTUYECKHi OMBIT: pa3pabOTKU U anpoOaliuy aJOPUTMOB U IPOTPaMM IIpU
MOJIETMPOBAHUU U KOHCTPYHUPOBAHUU OMOJIOTMYECKH aKTUBHBIX BELIECTB U MUILEBHIX
CUCTEM

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIlUA

@) 0CHOBHas

aumepamypa:
He npenycmorpena

0) OononHumMeNbHA IUMepamypa:

He npenycmorpena

6) omedyecmeerHHbvle U 3apy6€9fCHbl€ IHCYPHAJIbL NO OUCZ/;MI’ZJZMH& umeroujuecs 6 oubruomexe:

1.  BectHuk KOxHO-YpanbCcKoro rocyiapCTBEHHOTO YHUBEPCUTETA.

Cepus: [Tumesie u 6norexnonoruu FOx.-Ypai. roc. ya-1; FOYpI'Y xypHan. -
Yenabunck: Uznarenscteo FOYpI'Y, 2013-

2) MemoouuecKkue yYKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:




1.

METOJIUMYECKUE YKA3ZAHUS JJI1 CAMOCTOSITEJIBHOM
PABOTBI CTYJEHTOB

U3 HUX: y4ebOHO-Memoouyeckoe obecneyenue camocmosimenbHol pabomol cmy()eﬂmqjs
METOJUYECKHNE YKA3AHUWSA JJIS1I CAMOCTOSTEJIBHOU
PABOTHI CTYAEHTOB

1.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMCHTAIlUA

HaumenoBanue
B
Ne i peeypea s | bubnuorpagpuueckoe onrcanue
TUTEepaTypbl AIIEKTPOHHOM
dopme
DJEKTPOHHO-
JICKTpOHH Jlucun I1. A. IlpakTudyeckoe pyKOBOACTBO MO MPOESKTUPOBAHUIO
OoubnuoTeyHas
OcHoBHast npoaykToB nutanus ¢ npuMmenenuem Excel, MathCAD, Maple:
1 CUCTEMa " "
nuTeparypa AIATEILCTE yaeOHoe nocobue ans BITIO // UsnarensctBo "Jlans", 2020, 240
JIaII[{L c https://e.lanbook.com/reader/book/142330/#12
JIEKTPOHHO-
656)11?3) TE;IHM bo6penesa 1.B., Hukonaesa C.B. Marematnueckoe
b JlonoHUTENBHAS crCTeMa MOJICITHPOBAHKE B TEXHOJIOTUSX MPOTYKTOB MTUTAHUS )KUBOTHOTO
nmuTepaTypa MPOUCXOXKACHUS: yueOHOe mocobdue
M3/1aTeNIbCTBA
Mo https://e.lanbook.com/reader/book/112670/#3
DIEKTPOHHO-
p JIucun I1.A. KomnproTepHOEe MOJIETUPOBAHKE
onbIMoTeYHAS N
3 JlononHuTENBHAS cHCTeMa MPOM3BOICTBEHHBIX MPOIECCOB B MUIIEBOU MPOMBIIIIICHHOCTH /
muTeparypa AIATEILCTE W3narensctBo "Jlanp", 2016. — 256
.H;{L https://e.lanbook.com/reader/book/72585/#97

[TepeueHb KUCIOIB3yEMOI0 IPOrPAMMHOTO 00ECTICUECHHUS

1. Microsoft-Office(6eccpouno)

2. PTC-MathCAD(6eccpouHo)

3. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. OOO "T'apantYpanCepsuc"-I'apant(31.12.2022)
2. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
3. -Unadopmarmonusie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne T CIUTITHHBI

No OcHoBHOE 000py/I0BaHNE, CTEH/Ibl, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3ansaruit ayz_[ NpeAyCTaHOBJICHHOE IPOTPAaMMHOE 00ecIieueHe, UCTIONIb3YEeMOe JUIsl pa3IMYHbIX
BHJIOB 3aHATUI
263 .

Jlexunn 2) [Ipoekrop — 1 wit. , Okpan — 1 wt. , CucteMHbIN 6J0K U MOHUTOP — 1 HIT.

AKBauCTUILIATOP — | IIT., AHaIM3aToOp MOJIOKA — 2 IIT., ANnapaT CyInIbHbINA — 1
JlaboparopHslie (241 [mT., Annapar yiasTpa3ByKOBOM MOrpy»Ho — 1 mT., AHaiIM3aTtop BIaKHOCTH — 1

3aHATHS (2) |mr., Becor 1 knacca Tounoct — 1 mt., Becsl anekrponHble naboparopHsie — 1 mT.,
Becwl 10 15 xr — 1 mit., Bogsinas 6anst — 1 mit., lnadonockon — 1 mt., 3mepurens




nedopManuy KIEHKOBUHBI — | mT., J[ByXKaMepHBI MUKPOIPOLIECCOPHBI HOHOMED
— 1 mT., JlromuHOCKOM — 111IT., MUKpPOCKOTT OMHOKYIISIpHBIN — 2 TIT., MUKPOCKOTT
MOHOKYJISIpHBIN — 4 T., [InuTa anextpuueckas — 1 mr., [lonspumerp — 2 wr.,
[IpunTep nazepusiii — 1 mt., Pedpakromerp — 1 mt., pH-metp — 1 mt., Cxanep — 1
mt., Crepunuzatop — 1 mrt., Tenedon craumonapusiii — 1 mt., TepmocTar
BO3AYIIHBIN — | mT., @oToKOTOpUMETP — 1 WIT., XOTOAUIBHUK — | IIT.,
Llentpudyra — 1 mr., Hka¢ Bertsoxuaoi — 1 ., [kad cyxoxkaposoit — 1 mr.,
[[Ixad cymmnbHbIi 3epHOBOM — 1 mT., [IITaTUBEI 17151 TUTpOBAaHUS — 6 IIIT.,
Monutop — 3 wrt., KnaBuarypa — 3 mr., Mplliib KOMIbIOTEPHAS — 3 IMIT.,
CuctemHbIii 0110k — 3 mT., KomupoBansHseIii ammapat — 1 miT.




