Kommnonenr OITOII 19.03.03 IIpoayKkThl MUTAHUS JKUBOTHOI'O MPOHCXO0MKICHUS
HaumenoBanue OITOIT

b1.0.17

mu¢p AHCHHIITHHDI

AOKYMEHT MOAMNUCAH 3/IEKTPOHHOW
noanucbo

CBEAEHWA O CEPTUDUKATE 3N

Ceprudukar: 36 22 ee ce 8d fd 1e 1d a3 ab

Brazenen: Knsisena Mapusi Asiekcaniposiia

PABOYAS ITPOI'PAMMA
JIMCHMILIHHBI NudopManuoHHbIE TEXHOJIOTHH
(Momy.is) U MOJeJIMPOBAHUE NMUIIEBBIX CUCTEM
PazpaboTuuk: VYTBepkIeHO Ha 3aceaHuu Kadeapsl
[umanckuii C.A. TIIII
(5[0 HauMeHOBaHHe Kadeapsl
JoueHT Kadeaps HTMud npotokonn Ne 8 oT 01 mapra 2022
JOJIKHOCTh
3aBenyrouuii kadeapoit TIIIT
Yy4e€Hast CTCIICHb,
77 Lok
e (S I'poxosckuii B.A.
[ _~"noxcs [6Y7(0)
MypmaHck

2022



IMosicuuTeILHAS 3aNIMCKA

O0BeM QUCHMIUIMHEL 4 3. €.
1. Pesyabrarhl 00yyeHHMs MO AMCHHUILIMHE (MOMYJII0), COOTHECEHHBIE C MHIUKATOpaMU
JOCTH>KEHUS! KOMIIETEHLIMH, yCTaHOBJIEHHBIMU 00pa30BaTeIbHOM porpaMMoi

Komnerenuun

HNuaukaTopsl
JOCTHIKEHMSI
KOMIIeTeHI[H I

Pe3yabTaThl 00y4eHHs M0
JucuunnHe (MOIYJII0)

OIIK-1. CmocobeH HOHHUMATH
MNPUHLUIIE PabOTHl COBPEMEH-
HbIX HH(MOPMAIIMOHHBIX TEXHO-
JIOTHMM M MCIIOJIL30BaTh MX IS
peuieHus 3amad  Ipodeccuo-
HaJbHOM NIeITENFHOCTH

Wlonki HemoHCTpUpyeT 3Ha-
HUE TPHUHIUIIOB COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTUH
W20mki Hcnoas3yer coBpe-
MEHHBIE WHPOPMaIHOHHEIE
TEXHOJIOTHH JJTSl PEIIICHUS 33124
npodeccuoHaIbHON nesi-
TEJILHOCTH

OIIK-3. CrocobeH ucmnonb3o-
BaThb  3HAHMSA  HMHXEHEPHBIX
MPOIIECCOB IMPH PEUICHUH IPO-
(eccroHaNbHBIX 3a7a4 M JKC-
IUTyaTallii COBPEMEHHOT'O TeX-
HOJIOTHYECKOTO 000pYJOBaHUS
1 IpuOOpoB

Ndlonks HWcnmons3yeT OCHOB-
HBIE 3aKOHBI HH)KEHEPHBIX HAYK
JUIL pacueToB MpPH PELICHUH
MPOCKTHO-TEXHOJIOT'MYCCKUX
3amad mpo)eCCHOHATBHON es-
TEJIILHOCTH

N20nk3 Hcmone3yer 3HaHUS
WH)XEHEPHBIX HAyK Ul IIOHU-

3uamo: MaTeMaTU4eCKOe
IUTAHUPOBAHUE U MOJICIUPO-
BaHUE JUIS pacyera perenTyp,
KPUTEPUH  ONTHMAJIBHOCTH,
STambl  pPEHICHHS  3aJa4d
ONTHMH3AIIMH COCTaBa IIH-
IICBBIX TPOJYKTOB, COBpE-
MEHHBIC HH(POPMAI[MOHHBIC
TEXHOJIOTHH 0a3 JaHHBIX.

Ymemos: cTaBuTh 3amaun wmc-
CIACAOBAaHMS, HCIIOJIb30BAThH
METOJBI  MaTEMAaTHYECKOIO
MOJICTTUPOBAHUS; HCIOJB30-
BaTh  COBPEMEHHBIC  IIPO-
IrpaMMHBIE W TEXHUYECKHE

MaHNs  TPOICCCOB, MPOHCXO™ | yonerna prihopMAIHOHHBIX
JUIIIMX TIpU [epepadoTKe Mu- o

TEXHOJIOTUH.
IIEBOI0 CBHIPb M XPaHCHUU .

Bnaoemp: HaBbIKaMu TIpHU-

NPOAYKTOB MHUTAHUsI, BHIOOpaA U
KOMIIOHOBKH TEXHOJIOIn4e-
CKOT0 000PYA0BAHUS

MEHEHHsI COBPEMEHHBIX HH-
(bopMalMOHHBIX TEXHOJIOTUI
1 MaTMETOJIOB IIPU PELICHUHN
3ajjad  MpoecCHOHATBHON
JIEATEIIbHOCTH; METOJMKaMU
UCIIOJIB30BaHUs  IIPOrpaMM-
HBIX CPEACTB JUIS pELICHUs
IIPAaKTUYECKUX 3aJ1a4, HaBbI-
KaMH MOJICJINPOBAHUSA IH-
LIEBBIX MPOAYKTOB HAa OBM

2. Copep:xkanue TMCHUNJIHHBI (MOTYJIfA)

Tema 1. Metogonornueckue IPUHIIUIBI MPOIEcca MPOSKTHPOBAHUSI MPOAYKTOB MTUTAHUS
C 3aJaHHBIMH CBOMCTBAaMHU M COCTaBOM. MaremaTHMueckoe MOJIECIMPOBAHUE pEUEnTyp U
(YHKIIMOHATLHO-TEXHOJIOTHYECKAX CBOWCTB TMHINEBBIX MPOJYKTOB: MOJENb, JKCIIEPUMEHT,
peanu3anus.

Tema 2. IIpo0BOIBCTBEHHOE CBHIPbE, €M0 XUMHUYECKHI COCTaB M MUIIEBas LEHHOCTh
nponaykToB. I[lytm ux ontumuzanuu. [IpoGneMbl co31aHUS HOBBIX MPOAYKTOB MUTAHUS C
3aJIaHHBIMUA CBOMCTBaMH. Pacuer mnwuimeBoi, OMOJOTHYECKOW W DHEPreTHYECKOW IIEHHOCTH
MPOJIYKTOB MUTAHUS.

Tema 3. MHdopmanrioHHbIe TEXHOJIOTHH 0a3 MaHHBIX. KoHIEeNTyanbHass MOJAENIb Tpe-
METHOW 00acTu, Jorudeckas U Quandeckas MOACTU JAaHHBIX. PesIoHHas MOJENb JaHHBIX.
Otanbl NpoeKTHpoBaHUs 0a3bl AaHHBIX. OrpaHUYEHHs LEIOCTHOCTU PEJSIMOHHON MOJenu
JNaHHbIX. OyHKIHUOHATbHBIC, TPAH3UTUBHBIE, MHOTO3HAYHbIE 3aBUCUMOCTH.

Tema 4. MonenupoBaHre MHUIIEBBIX MPoaykToB Ha DBM. Pa3paboTka ruOpuaHBIX dKC-



INEPTHBIX CHUCTEM [JId MOACIIMPOBAHUA PCUCITYP W YIHPaABICHUA TCXHOJOTHAMH IMHIICBBIX
MMPOAYKTOB B YCJIOBUAX PCAJIbHOI'O IIPOU3BOJACTBA.

3. IlepedeHb yueOHO-METOANYECKOTO O0ecedeHHsT TUCIIUIITHHBI (MOIYJIs1)

- MyJbTUMEAMHHBIE IPE3EHTALMOHHBIE MaTepuanbl IO JUCLUILIMHE (MOJYJIIO)
IIpEJICTaBJIEHbI B 3JIeKTpoHHOM Kypce B OUOC MI'TV;

- METOJMYECKHE YKa3aHUs K BBINOJHEHUIO IPAKTUYECKUX/KOHTPOJIBHBIX paboT
IIpEeJICTaBJIEHbI B 3JIeKTpoHHOM Kypce B OUOC MI'TV;

- METOJMYECKHE MaTepuanbl JUlsl OOydYaroUIMXCsl 10 OCBOEHHUIO JUCUUIUIMHBI (MOAYJIS)
npezcTaBieHbl Ha opunmansHoM caiite MI'TY B paznene «Mudopmarus mo oOpa3oBaTebHBIM
IIpOrpaMMam, B TOM YHCJIE alallTUPOBAHHBIM.

4. DoHJ OLIEHOYHBIX CPEACTB MO JUCHUIINHE (MOIY.TI0)

SBnsiercs OTHEIBHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MPOrpaMMBbl, pa3padoTan B (opMe
OTJIEIIbHOTO JIOKYMEHTA, Mpe/cTaBieH Ha opuiuansHoM caiite MI'TY B pazaene «udopmarus
10 00pa3oBaTeIbHBIM IPOTpaMMaM, B TOM duciie anantupoBaHHeiM». @OC BKiIIOYaeT B cebst:

- TIepeYeHb KOMIETEHIIMN C YKa3aHHEeM 3TanoB UX (OPMUPOBAHMS B MPOLIECCE OCBOCHMUS
JTUCHHUTITAHBI (MOIYJIs);

- 3aJ]aHUs TEKYLIEro KOHTPOJIS;

- 3a7IaHUs IPOMEKYTOUYHON aTTECTAIUU;

- 3a/1aHUs BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMUS.

5. IlepeyeHb OCHOBHOI U 1ONOJHUTEJIbHOI YUeOHOIl JuTepaTypsl (MeUaTHbIC U3TAHMUS,
AJIEKTPOHHBIE YUEOHbIE U3AaHUS U (WIN) PECYPChI 3JEKTPOHHO-OMOINOTEYHBIX CUCTEM )

OcHosnas numepamypa:

1. IludpoBas HYTPULMONOTHUSA: MPUMEHEHHE WHPOPMALMOHHBIX TEXHOJOTHH IpH
pa3paboTKe M COBEPIIEHCTBOBAHMM MHUIIEBBIX NPOAYKTOB : MoHorpadus / B. A. TyrenbsH,
O. H. Mycuna, M. I'. Bansixus [u ap.]. — Mocksa : MI'VIIII, 2020. — 378 c¢. — ISBN 978-5-93957-
969-8. — Tekcr : amektpoHHbId // JlaHp : snekTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/163723.

2. boOpeneBa, M. B. Maremarnyeckoe MOJCIMPOBAHUE B TEXHOJOTHUSAX TPOJTYKTOB
MUTAHUS )KUBOTHOT'O IPOMCXOXKAEHUs : yuebHoe nocodue / . B. bobpenesa, C. B. Hukomnaea. —
Cankr-IlerepOypr : Jlanb, 2019. — 124 c. — ISBN 978-5-8114-3440-4. — TexcT : JIEKTPOHHBIH //
Jlanb : OBC. — URL: https://e.lanbook.com/book/112670.

3. CogeroB b. f1. ba3bl naHHBIX: TEOpHS U TMPAKTHKA : y4e0. sl OakaIaBpoB : [0a30BEIif
kypc] / B. 5. Coseros, B. B. Ilexanosckuii, B. JI. YeproBckoit. — 2-e u3a. — Mocksa : FOpaiir,
2013. - 462 c.

4. Jlucun, Il. A. PenentypHblii pacueT MpPOAYKTOB MHUTAHUS Ha OCHOBE LHU(POBBIX
TEXHOJOrHil : yueOHoe nocobue mais By3oB / I1. A. Jlucun. — Cankr-IlerepOypr : Jlanp, 2022. —
184 c. — ISBN 978-5-8114-8934-3. — Tekcr : 2neKTpoHHbIH // JIaHb : 3€KTpOHHO-OMOIMOTEeUHAs
cucrema. — URL: https://e.lanbook.com/book/208499.

Jlonoanumensnan numepamypa:

5. MonenupoBaHue PELENTyp MUIIEBBIX MPOAYKTOB M TEXHOJOTUHW HMX MPOU3BOJCTBA:
Teopus U npakTuka : yueb. mocodue / O. H. Kpacyns, C. B. Hukonaesa, A. B. Tokapes [u ap.]. —
CII6. : TUOPM, 2015.

6. Kapnosa T.C. ba3el mannbix: mojenu, pazpadbortka, peanmsanus / T. C. Kapmosa. —
Cankr-IlerepOypr : [Turep, 2001.— 304 c.

7. TonoapHuk, B. I'. MaTeMaTHKO-CTATUCTHYECKUE METOIBI HCCACIOBAHNMN U CUCTEMHBII
aHanmu3 : ydyeOHoe mocobue / B. I'. Tomompauk. — Jloneuk : JomHYOT umenn Tyran-
bapanosckoro, 2020. — 180 c¢. — Tekct : anmexkTponHbIi // JlaHb : 37MEeKTPOHHO-OMOIMOTEUHAS
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cucrema. — URL: https://e.lanbook.com/book/170484.

8. Jlucwun, I1. A. IIpakTryeckoe pyKOBOJCTBO IO MPOEKTUPOBAHUIO MIPOTYKTOB MUTAHUS C
npumenenueM Excel, MathCAD, Maple : yue6HOe moco6ue aiist By3oB / I1. A. Jlucun. — 2-¢ u3.,
crep. — Cankr-llerepOypr : Jlans, 2021. — 240 c. — ISBN 978-5-8114-7416-5. — Tekcr :
AJICKTPOHHBIN /l Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/159518.

9. PynakoBa, JI. B. HMHbopmanvoHHBIE TEXHOJOTHUM B aHAJTUTHYCCKOM KOHTPOJIE
OuoornYeckn aKTUBHBIX BemiecTB : MoHorpadus / JI. B. Pynakosa, O. b. Pynakos. — 2-e u3n.,
uctip. — Cankt-IlerepOypr : Jlanp, 2022. — 364 c¢. — ISBN 978-5-81140-1870-1. — TekcT :
anekTpouHsli // Jlans : OBC. — URL: https://e.lanbook.com/book/211943.

6. l'[p()(beccnona.nbnble 0a3bl JaAaHHbIX U HH(])OpMaIII/IOHHLIe ClIPpaBOYHBIC CHCTEMbI

1) Tocyoapcmeennas cucmema npagosou ungopmayuu — OQUYUATLHBLI UHMEPHEem-
nopman npasosou ungopmayuu — URL: http://pravo.gov.ru

2) Ungopmayuonnas cucmema «Eounoe okno Oocmyna Kk 006pazo0eamenbHuIM
pecypcamy» — URL: http://window.edu.ru

3) Cnpasouno-npasosas cucmema. Koncynomanm Inoc — URL:
http://www.consultant.ru/

7. IlepeyeHb JIHIIEeH3WOHHOTO W CBOOOJHO PACIPOCTPAHIEMOr0 MPOTPAMMHOIO
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOU3BOICTBA

1) Oghucnwiti naxem Microsoft Office 2010
2) Onepayuonnas cucmema Microsoft Windows

8. Oo0ecneyenne 0CBOCHHSA TUCIHMILINHEI JHUI[ ¢ HHBAJIUAHOCTRLIO 1 OB3
OObyuaromuecs U3 yucia UHBaIUAOB U ul ¢ OB3 o0ecnieunBaroTCsl N€YaTHBIMU U (MIIN)
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamu B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX
37I0POBBSI.

9. MarepuajibHO-TEXHHYECKOE o0ecrevyeHre TUCHUMIHHBI (MOIYJIsl) TIPEJCTABICHO B
npunoxkennn Kk OIIOII  «MatepuanbHO-TEXHUYECKHME  YCIOBHUS  peau3aluu
00pa30BaTeILHON MPOTPaMMBbD) H BKJTFOYACT:

- ydeOHBIE ayAWTOPUM ISl TIPOBEJCHHUS Y4YEOHBIX 3aHATHH, MPEAyCMOTPEHHBIX
porpaMMoi OakanaBpuara, OCHAIEHHBIC OOOPYJOBAaHUEM W TEXHUYCCKHUMH CPEJICTBAMHU
oOy4eHus;

- IOMEIIEHUS  JUISI ~ CaMOCTOSITENIbHOM  paboThl  OOyYaromuXCsi,  OCHAIEHHBIE
KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKITIOUEeHUS K ceTh «IHTepHeT» 1 obecrieueHueM
JIOCTYTIA K DJIEKTPOHHOM HHGOpMAIIMOHHO-00pa3oBarenbHou cpeae MI'TVY;

JlommyckaeTcs 3aMeHa 000py/I0BaHUS €T0 BUPTYalTbHBIMH aHATOTaMH.



10. Pacnipeesienne TPy10eMKOCTH 110 BUIAM YU4eOHOM 1esiTeJIbHOCTH

Tabmuua 1 — PacpeneneHne Tpy10eMKOCTH

Pacrnipenenenue TpyJ0eMKOCTH UCIUATUTHHBI
Btz yueGHoii (Moyist) o hoopmMam OOydeHHS
eSTLHOCTH Ounas 3aouHas
Cemectp | Bcecero | Cemectp/Kypc | Beero
4 4acoB 4/2 4acoB
Jlexun 26 26 6 6
[IpakTHYecKkue 3aHsATH 10 10 10 10
CamocTtosTenpHas padora 108 108 124 124
[ToaroToBKa K MPOMEKYTOYHON aTTeCTAIlUN — — 4 4
Bcero yacoB o AUCHHUILINHE 144 144 144 144
/ 13 HUX B (JOpME MPAKTUICCKOU MOJITOTOBKH
DopMBI TPOMEKYTOYHOM ATTECTAIIMH M TEKYIIETO KOHTPOJIS
3ayer/3adeT ¢ OLEHKOM +/— 1/0 +/— 1/0
KonndyecTBO KOHTPOIBHBIX PaboT 0 0 1 1

IlepeyeHb NPaKTH4YECKUX 3aHATHIA MO0 (pOpMaM 00yUeHUs

1?(?1 TeMbl NIPAKTHYECKUX 3AHATHI
1 2
Ounas ¢popma
1 Matematuueckoe MOAETUPOBAHUE pelenTyp H (DyHKIHOHAIBHO-TEXHOJOTHYECKUX
CBOMCTB MHUIIEBBIX MPOJTYKTOB
2 OnTuMu3anus XMMUYECKOTO COCTaBa M MUIIEBOM LIEHHOCTH MPOJAYKTOB MUTAHMS
3 KonnenryansHoe wMojaenupoBaHue TmpeAaMeTHOW oOnactu. PaspaboTka Mozenu
«CYILIHOCTh-CBSI3b»
4 MonenrpoBaHue NUIIEBBIX TPOAYKTOB HAa OBM
3aouHas ¢opma
1 MatemaTuueckoe MOJEIUPOBAHKE PEHENTYP U (HYHKIIMOHATEHO-TEXHOJOTHIECKHIX
CBOWMCTB MHUIIEBBIX MPOJTYKTOB
2 OnTuMu3anus XMMUYECKOTO COCTaBa M MUIIEBOM LIEHHOCTH MPOAYKTOB MUTAHMS
3 KonnenryansHnoe MosienupoBanue npeaMeTHon obmactu. Pazpaborka moaenu
«CYILIHOCTh-CBSI3b»
4 MopenupoBaHue MUIIEBBIX MPOAYKTOB HAa OBM
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