ﬁﬁg{)ﬁ“;u”m%%@ﬁﬁ@ﬁ‘%%”ﬁwéﬁ 1 BBICIIIETO OBPA3OBAHIS POCCUICKON OEEP AN
OV0: Mcaes Mrops MargpigefiampHoe rocyqapcTBeHHOE AaBTOHOMHOE 06pa30BaTeIbHOE yUpeKIeHHe
[NlonxHocTb: MpopekTop no be3onacHocT1 1 06LMM Bonpocam HbIcITero 06pasoBanus

[ata nognucanus: 28.08.2023 16:08:01 ., o .
VHMKanbHBIi npor p<§ AMOHATLHBIN HCCIEI0BATEILCKHH TEXHOJI0IHYECKHH YHUBEPCHTET «MHUCHC»

d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas nporpaMma npakTUKU
Tun npakTuku

Research practice / HayuHo-ucciaenoBarejabcKas

IIPpaKTHKA
3akperuieHa 3a kadenpoi Kadenpa aBToMaTH3UpOBAHHOTO MPOSKTUPOBAHUSI U TU3aiiHA
HampagieHue moaroToBku 09.04.01 THOOPMATUKA 1 BEIUNCIIUTEJIBHAS TEXHUKA
Ipoduns Innovative software systems. Design, Development & Applications /

VHHOBanMOHHKIE TPOrpaMMHBIE cicTeMsl. [IpoekTrpoBaHue,
pa3paboTKa U IPUMEHEHUE

Bun npaxtuku VueOHas
Cnocob mpoBeneHus IPaKTHKH
®dopma rpoBeieHUs IPAKTUKA JHCKPETHO

Kpanugpukanms Maructp

®dopma 0OydeHust oYHast

OO611ast TPyI0EeMKOCTh 6 3ET

YacoB 1o yueGHOMY IITaHy 216 DOpMBI KOHTPOJISL B CEMECTPAX:
B TOM 4HCJIE: 3a4eT C OLIEHKOH 2
ayIUTOPHBIE 3aHATUSL 0

caMoCTosTeNbHas paboTa 216

Pacnpe)lene}me YacoB JUMCHHUILIMHBI 10 CEMECTpaM

CemecTtp
(<Kypc>.<Cewmectp Ha 2(1.2)
Kypce>) Hroro
Henens
Bun 3ansatuit vl PII VIl PII
Cawm. pabora 216 216 216 216
Hroro 216 216 216 216




IIporpammy coctaBun(u):

omu, npogeccop, Ilempos Anopeii Egeenvesuu

Pabouas mporpamma
Research practice / Hayuno-ucciegoBarenbckas IpaKTHKA

Pazpaborana B coorsercteun ¢ OC BO:

CaMOoCTOSTeIFHO YCTaHABINBAEMBI 00pa30BaTeNIbHBIN CTAHIAPT BBICIIEr0 00pa3oBaHU - MarucTparypa denepansHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpexIeHHe BhICIIero oopa3zoBanus «HamoHanbHBIN HCCIIeI0BATENLCKUI
texHonorudeckuil yausepcuter « MUCuCy» mno nHanpasienuto noarorosku 09.04.01 THOOPMATHUKA U BbIYNCJIMTEJIBHAA
TEXHUKA (npuxa3 ot 05.03.2020 r. Ne 95 0.B.)

CocraBieHa Ha OCHOBAaHUHT y‘I€6HOFO IjiaHa:

09.04.01 Mudopmatrka u BeMUCIUTENbHAS TexHuka, 09.04.01-MHUBT-23-7.plx Innovative software systems. Design, Development
& Applications / IHHOBaIiMOHHBIE IPOTPAMMHBIE CHCTEMEL. [IpoekTipoBanue, pa3paboTKa U MPUMEHEHHE, YTBEPKICHHOTO
VYuensm coBetom HUTY MUCHC B coctase coorBerctByrorneiit OITOIT BO 22.06.2023, mpoToxon Ne 5-23

YtBepxkaena B coctase OIIOII BO:

09.04.01 MuadopmaTrka 1 BEIYUCIHTENbHAS TEXHUKA, Innovative software systems. Design, Development & Applications /
VHHOBaIMOHHBIE IPOTPAMMHBIE CHCTEMEL. [IpoekTipoBanue, pa3paboTka U MPUMEHEHNE, YTBEPKACHHOH Y4eHbM coBetoM HUTY
MUCHC 22.06.2023, nmpotokon Ne 5-23

Pabouas mporpamma omoOpeHa Ha 3aceflaHuN
Kadeapa aBroMaTH3MpPOBAHHOT0 MPOEKTHUPOBAHMSA M IH3aiiHA

[Iporokoin ot 16.04.2020 r., Ne8

PykoBomutens nozapaszeneHus ['opbaroB Anekcanap BsyeciaBoBuya



1. HEJIX OCBOEHUA

1.1 | Llenpro OCBOCHHS HAYIHO-HUCCIICIOBATEIILCKON IIPAKTUKHY SABIISIETCS IPHOOPETEHHE CTYICHTOM MAaruCTPaTypH! ONBITa B
HCCIIEIOBAaHUM aKTYyaJIbHOM HAydHOH MPOoOJIeMbl ¢ IpakTHYecKuM Hcnonb3zoanreM CAITP myis npoekTupoBaHus,
Pa3paboOTKH ¥ IPUMEHEHHS MHHOBAIIMOHHBIX IPOIPAMMHBIX CHCTEM.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Bbnox OIT: b2.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 | Data Science and Big data environment / Hayka o maHHBIX U GONbIINE TaHHEBIC

2.1.2 | Introduction to Data Science / BBenenne B aHan3 JaHHBIX

2.1.3 | Management of Quality / MeHeI»KMEHT KadecTBa

2.1.4 [ Modern methods of structural characterisation of micro- and nano-systems/CoBpeMeHHbIE METO/IbI TUATHOCTHKU U
HCCIICIOBaHMS MATCPHAIIOB, HAHO- 1 MUKPOCHCTEM

2.1.5 | Object-oriented analysis and development. Development patterns using / O6beKTHO-OPHEHTHPOBAHHBII aHATH3 U
paszpabotka. [11ab1oHHO-OpHEHTHPOBaHHAS pa3padoT

2.1.6 |Project Management / YnpaBineHue IpOeKTaMu

2.1.7 | AnropuT™Mu3anus U NpOrpaMMUApPOBaHUE

2.2 JucuumianHbl (MOXYJIH) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIs]) HEOGXOIHMO KaK
NpeanIecTBYOIee:

2.2.1 | Artificial Neural Networks / IckyccTBeHHBIE HEHPOHHBIE CETU

2.2.2 | Big Data and complex socio-technical systems / bonbIue qaHHbIE U CIOKHBIE COITMATBHO-TEXHHYECKAE CHCTEMBI

2.2.3 | Discrete Mathematics / luckperHast MaTeMaTHKa

2.2.4 |Intelligent software in geological system / HTeIIEKTyaIbHOE TPOTPAMMHOE 00ECTICUSHHE TEOIOTHYECKAX CUCTEM

2.2.5 |Modern IT-systems in economics and industry and Digital transformation for metallurgy / CoBpemennsie IT-cuctems! B
9KOHOMHMKE U NPOMBILIIeHHOCTH U [{idpoBbie ipeodpazoBanHust A1t METAILTYPIHA

2.2.6 |Operating environment Innovative software systems / OnepanuoHHbIe Cpeabl ”HHOBAIIMOHHBIX MPOTPAMMHBIX CHUCTEM

2.2.7 |Parallel programming technologies / TexHomOruu napamieIbHOTO IPOrPaMMHPOBAHUS

2.2.8 | Web-services and SaaS-services design and develop / Beb-cepsucs! u SaaS-cepsucsl. [IpoektupoBanue u pa3paboTka

2.2.9 |Master's Thesis / [IpexaurioMHas mpakTHKa

2.2.10 |IloxroroBka K MpoOIEAype 3alIUTHI U 3al[iTa BEITYCKHOI KBATH(HUKAIIMOHHOH paboThI

YK-2: CriocoGeH HHTerpupoBaTh 3HAHUS U NPUHMMATDH PeLlieHUs B CJI0KHBIX CUTYallUsIX, (POPMY/IUPOBATH CY;KACHHUS HA
OCHOBe HEMOJIHOI MM orpaHNYeHHoii HHPOPMAIUH, YIPABJIATH MIPOEKTOM Ha BCeX 3TANAX €ro KH3HEHHOT0 HUKJIAa

3HaTb:

VK-2-31 3naer, kKak HHTETPUPOBATh 3HAHUS W IIPHHAMATH PEIICHUS B CIIOXKHBIX CHTYallUsIX, (POPMYITUPOBATE CY)KICHHS Ha OCHOBE
HETIOJTHOH MM OTpaHWYCHHOH MH(OPMAIUH, YIPABIATH TPOEKTOM Ha BCEX 3TallaX ero XXKU3HEHHOTO IUKIIa

OIIK-2: CniocoGeH NpoeKTHPOBATh M Pa3padaThIBATh OPUTHHAJIbHBIE AJITOPUTMBbI H IPOTPAMMHBIE CPEICTBA, B TOM YHCJIe
€ HCI0JIb30BAHHEM COBPEMEHHBIX HHTEJLIEKTYaJbHbIX TEXHOJIOTUH, JIsl pelleHns NpodeccHoHAaIbHBIX 32124 B YCJIOBHAX
HeomnpeIeJJeHHOCTH U aJIbTePHATHBHBIX PelIeHHil B paMKaX MeKIHCIUILIMHAPHBIX o0acTeii

3HaTh:

OIIK-2-31 3Haer, kak pa3pabaTbIBaTh OPUTHHAIBHBIC AITOPUTMBI U IPOrPaMMHBIE CPEICTBA, B TOM YHCIIE C HCIOIb30BaHUEM
COBPEMEHHBIX MHTEJUICKTYaIbHBIX TEXHOJIOTHH, IS peIlieH s TPO(ecCHOHAIbHBIX 3a1a4.

OIIK-6: Croco0eH oCyIIecTBISITH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPUMEHTHI B LIEJISIX MPOBeAeHHSI 1€TAJIHHOT0
HCCJIeTOBaHNsA, Pa3padaThIBaTh KOMIOHEHTHI MIPOTPAMMHO-ANIIAPATHHIX KOMILIEKCOB 00padoTKH NHpOPMANHH H
aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHUS

YMeTh:

OIIK-6-Y1 YmMmeer pa3pabaTbiBaTh KOMIIOHEHTBI TPOrPaMMHO-AIIAPATHBIX KOMILIEKCOB 00pa0OTKH HH(MOPMAIUH U
aBTOMATH3UPOBAHHOTO TIPOCKTHPOBAHMS.

YK-1: CriocodeH ocyliecTBJISAITh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKAMCUHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAllUii HA OCHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B WJIH HOBBIX H HHHOBAIIHOHHBIX METOI0B, BLIPA0ATHIBAThL CTPATETHIO el CTBHIA

YMmerb:

VK-1-Y1 VYmMeer ocyuiecTBIsATh KPUTUUECKUH aHATN3 HOBBIX U CJIOKHBIX HHXEHEPHBIX 00BEKTOB, IPOLIECCOB U CUCTEM B
MEXIUCIUILIMHAPHOM KOHTEKCTE, IIPOOJIEMHBIX CUTYaIHii HA OCHOBE CHCTEMHOTO MOIX0/1a, BRIOPATh M IPUMEHHTDH Hanbolee
MOAXOMAIINE U aKTyaIbHBIE METO/BI 3 CYIIECTBYIOIINX aHATUTHIECKHUX, BBIYUCIUTEIBHBIX U SKCIIEPUMEHTAIBHBIX METO/IOB HITH
HOBBIX ¥ HHHOBAlIMOHHBIX METOJIOB, BEIPA0ATHIBATh CTPATETHIO JeHCTBHH




YK-6: CriocoGeH onpeaessith U peajin30BbIBATL IPUOPUTEThI COOCTBEHHOI 1esITeJILHOCTH U CIOCO0BI ee
COBEPIIEHCTBOBAHNSI HA 0CHOBE CAMOOLIEHKH, YJACTBOBATH B 00y4eHHH HA NMPOTSKEHUH BCeil KU3HI

YMmerb:

YK-6-Y1 CnocobeH onpenensiTs U peaTn30BbIBATH IPUOPUTETHI COOCTBEHHON JESTEIHHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHUS
Ha OCHOBE CaMOOIICHKH, YJ4aCTBOBAaTh B 00YYCHUH Ha IPOTSHKCHUH BCEil KHU3HU

ITK-3: CnocodeH k MOJepHU3alMH NPOTPAMMHOIO CPECTBA H ero OKPY:KeHUs

Baanernb:

ITK-3-B1 Bnanmeet ciocoOHOCTBIO K MOACPHHU3AIUH IPOrPAMMHOTO CPE/ICTBA U €T0 OKPY)KCHHSI.

IIK-2: Cnioco0eH K yrBep:KIeHUI0 H KOHTPOJII0 METOJ0B U C1I0CO00B B3aMMO/eiicTBHS IPOrPAMMHOIO CPEACTBA CO CBOUM
OKpPY:KeHHEM

Baanernb:

ITK-2-B1 BnaneeT crtocoOHOCTBIO K YTBEPKICHHIO M KOHTPOIIO METO/IOB 1 CIIOCOOO0B B3aNMOICHCTBHUS TPOTPaMMHOTO CPEACTBA CO
CBOUM OKPYKEHHEM.

4. CTPYKTYPA U COJAEPKAHUE

Kon HaumenoBanue paznesioB | Cemectp | YacoB | @opmupyemblie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA U TeM /BUJL 3aHATHS/ / Kype HHIUKATOPBI H I sieMble
KOMIIEeTEeH Mt pecypchl padoThI

Paznea 1. IloaroroBka k
HAY4YHO-
HCCJIE0BATEIbCKOM
NMpaKTHKe

1.1 DopmMynupoBKa IETU U 2 8 OIIK-2-31 IIK- | JI1.1JI1.1 CornacoBaHue P1
3aJa4 Hay4HO- 2-Bl J1.1J12.1 C HayIHBIM
HCCIIE/I0BATENbCKOM JI2.3J12.4 | pykoBoguTeiem
IIPAKTUKU OT HAY4YHOI'O JI2.5J12.6
PYKOBOOMTEIS, JI2.7 J12.9
o0ocHOBaHME BbIOOpa JI2.10 J12.11
METO/IOB TIPOBEJICHHS JI2.13 JI2.1
uccnenosanus /Cp/ 2122
Pazgen 2. IIpoxoxnenue
HAY4YHO-
HCCJIE0BATEIbCKOM
NMPaKTHKH

2.1 Wzyuenue cnenuansHon 2 32 OIIK-2-31 TIK- JI2.5J12.6 OT™MeTKH B P1
JIUTEpaTyphl, HAYYHO- 2-B1 YK-1-V¥1 JI1.1J12.2 JIHEBHUKE
TEXHUYECKON HH(POPMAIINH, YK-2-31 J2.4 MIPaKTHKH O
JIOCTHKEHUN JIT.UJI1.1 BBIIIOJIHEHUHN
OTEYECTBEHHOU U 313234 36 | xaleHAapHOTO
3apyOe)KHON HAyKU U T1aHa
TEXHHUKH B 007IaCTH
MIPOBEICHUS
uccnenosanus /Cp/

2.2 [IpoBenenue nccienoBanuit 2 150 OI1K-2-31 JI2.1J12.3 OTMeTKH B KM1 P1
10 UH/VBHIyaTbHOMY OIIK-6-Y1 IIK JI2.6J12.7 JTHEBHUKE
3aJIaHUIO 110 HAYYHO- -2-B1 I1K-3-Bl1 JI2.8 JI2.9 Hay4HO-
HCCJIEIOBATEILCKOM VK-1-Y1 YK-2 JI2.11 HCCJIIeIOBATEND
npakTuke. KoHcynmbTanmm -31 D132 54 35 | ckoil mpakTUKK
Hay4HOT'O 26 37 O BBITIOJIHEHUH
pyxoBogurens /Cp/ KaJICHJAPHOTO

T1aHa

Pasgen 3. IlogroroBka
0T4YeTa Mo HAY4YHO-
HCCIe10BaTeIbCKOM
NMPaKTHKe U 3a1HUTa
0T4YeTa Mo HAYYHO-
HCCJIeN0BATEIbLCKOM
NpaKkTHKe




3.1 ITonroroBka oTuera u 2 24 [IK-2-B1 YK-6 JI2.2 J12.5 IIpenocrasnen P1
MPE3CHTALIMU 10 HAyYHO- -V1 JIL.1J12.6 1€ HayYHOMY
HCCIIEIOBATENbCKOM JI2.7 J12.8 PYKOBOAMTEINIO
npakTuke /Cp/ J12.9 J12.10 oT4eTa U

JI2.11J12.1 MIpe3eHTaLuU

2132 33 10 Hay4YHO-
HCCIIEI0BaTeNb
CKOM MpakTuke

32 3amura oryera ¢ 2 2 OI1K-2-31 IIK- JI1.1J12.7 Joknan u KM1 P1
MpeICTaBICHUEM 2-B1 IIK-3-Bl1 2132 33 Mpe3eHTaIUs
Mpe3eHTANH 10 oTYeTa I10
MPEIIUTUIOMHON TIPaKTHKE. MPEIIUTUIOMHO
[Tonyuenue 3auera ¢ U MpakTUKe
onenkoi. /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAS padoTa, TeCT, KOJUIOKBUYM, IK3aMeH M T.II), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKHU
KoHTpombHoe IIpoBepsiemble
Koz KM WHIUKATOPBI Bonpocs! a5 noAroToBku
MEpOIPUATHE .
KOMITETCHITHI
KM1 Bomnpocs! amns OIIK-2-31;YK-2-31 |1. Cnoxnas cucrema. Bunpl cnoxxusix cucreM. [IpuBectu npumepsl.

IIOATOTOBKHU M

2. IIpormecchl U CTPYKTypa CBA3eH CIOKHBIX MHHOBAIIMOHHBIX

IIPOBEICHUS IIPOrpaMMHBIX cucTeM. IIpuBecTu mpUMepsl.

TeKyILEeH u 3. OmpeneneHye ceTH, CBSI3b CETEBON MOJETH U CIIOKHONU CHCTEMBI.
MPOMEKYTOUHOM 4. 3aMKHYTbIE M pa30MKHYTHIE ITyTH. MaTtpuna npeodpa3oBaHus myTeid
aTTECTALUH. B CETH.

5. 3aaun aBTOMaTU3UPOBAHHOTO IIPOSKTHPOBAHUS HHHOBAIIMOHHBIX
MPOrPAMMHBIX CUCTEM.

6. BoznelicTBysA, OTKINKU U METPHKA B CETH, MX ITPe0Opa3oBaHKE NPH
M3MEHEHUH CTPYKTYPHI.

7. JIBoiicTBeHHas ceTb. Matpuiia mpeodpa3oBaHus IIyTel B
JIBOMCTBCHHOM CETH.

8. Kax BbIpakaeTcs MHBAPUAHT JIBONCTBEHHOCTH CeTel 0e3 MEeTpUKH.
9. Kak BbIpa)aeTcsi UHBAPUAHT JIBOMCTBEHHOCTU CETEH C METPUKOM.
10. Kakue nporpaMMHbI€ CpeICTBa PAaCCMAaTPUBAIUCH IS PEANTU3aLUN
TEOPETUYECKON pa3pabOTKH.

11. Kakoe MecTo 3aHsuIa HcCIeOBaHHAS M pa3paboTaHHasK MOJCHCTEMA
B oOmeit CAITP mpeanpustus?

12. BeiBecTH MaTpUIly pellIeHUs] OTKPBITOM CETH, Y3JI0BOM METOSI.

13. B ueM COCTOMT aBTOMAaTH3UPOBAHHOE IIPOCKTHPOBAHUE
WHHOBAIIMOHHBIX MIPOTPAMMHBIX CHCTEM.

14. B yem npenMyIIecTBa CO3aHUs M pacyera CeTeBbIX MOJIENEH
CIIOXHBIX CUCTEM TEH30PHBIM METOIOM.

15. IlepeuncnuTh NpUMEpPbl AaBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHUS
MHHOBAIIMOHHBIX MIPOTPAMMHBIX CHCTEM.

16. Kakue nporpammHbIe CpeAcTBa IPUMEHSIOTCS JIJIS
ABTOMATHU3MPOBAHHOTO IIPOCKTHPOBAHHUS HHHOBAIIMOHHBIX
MPOTPAMMHBIX CHCTEM.

17. IlonyuuTs MaTpuily pelieHHsl IpU pa3/IeIEHUU Ha YacTH y3JI0BOU
CETH.

18. Hanmcatp anroput™ pacyera CIOKHOM CETH I10 YacTsIM C
HapaJuIebHBIMU BEIUHCICHUAMH.

19. O6nacTy NpUMEHEHHs TEH30pPHOI'O METO/Ia JUIsl MOJCIUPOBAHUS
CITOXHBIX CHCTEM.

20. AHanoruu BO3JEHCTBUN U OTKIMKOB OTKPBITBIX CUCTEM.

21. Ananoruu BO3JEHCTBUN M OTKIMKOB 3aMKHYTBIX CHCTEM.

22. IIpeobpazoBanue koopauHat. KoBapuaHTHBIC KOOPAMHATHI BEKTOpa
6a3nca myTeH.

23. IIpeobOpa3zoBaHKe KOHTPaBapHAHTHOIO BeKTOpa. [IpuBect
HIpPUMEPBIL.

24. CereBast MOJIeTT> MHHOBAIIMOHHBIX IIPOTPAMMHBIX CHCTEM.

25. Ilouemy HyxHa IpocTeiias ceTb Ipu MozaenuposBanuu. Ilpusectu
HpPUMEPHL.

26. Yro Taxkoe 0000IIEHHAs CHCTEMA, IPOCTEHINAst CETh, CBSI3aHHAS




CeTh.
27. Pacyer ceTeBOM MOACTH PEKTH(PHUKAIMOHHON KOJOHHBI IPH
aBapUIHOM U3MEHEHUH CTPYKTYPEI.

28. ITouemy HEOOXOAUMO PACCMATPHUBATh IPOIIECCHI U CTPYKTYPY
cucreM?

29. Ilporeccsl Kak MOTOKU B JIEMEHTAX CUCTEM.

30. OcHOBHBIE OTIHYHS ceTel ¥ Tpa)OB, X XapaKTEPHUCTHKH.

31. CgoiicTBa JBOICTBEHHOCTH BETBEH, MPUMEPHI ABOMCTBEHHOCTH B
HaykKe.

32. IHBapuaHThl CETU U JBOMCTBEHHBIE CETH.

33. Yto mpexcTaBiseT co0Oi CTPYKTypa CHCTEMBI? TPeoOpa30BaHHs
nyTei?

34. Bunsl myTeit, MaTpHIbl IpeoOdpa3oBaHUs MyTeH.

35. CereBast MOZIENb CUCTEMBI IIOTOKOB [TOCTABOK, UHBAPUAHT
JIBOMCTBEHHOCTH.

36. CereBble MOJIENTH B 5KOHOMUYECKOH cucTeMe. MexoTpacieBoit
OamaHc.

37. AHaoruy NpoLECcCOB U CTPYKTYPhI CETEH U MOAETUPYEMBIX
CHCTEM.

38. Ananoruu Bo3/eHCTBUIl U OTKIMKOB CETEH U MOJEIUPYEMBIX
CHICTEM.

39. Kakue IUCUUILTHHBI UCIIONb30BaHBI IS BHINOTHEHUS
TEOPETHUECKON pa3pabOTKH MPaKTUKH?

40. 3agaya GaaHCca OTOKOB IIPOAYKTOB Ha TPEIIPHUSTHH.

41. CeteBasg Mozenb (PUHAHCOBBIX ITOTOKOB ITPOU3BOICTBA.

42. Pacuer 3aa4yn OanaHca IOTOKOB MPOAYKTOB TI0 YacTSAM. AJTOPUTM.
43. BausHue CTPYKTYpbI CBsI3el Ha BBITYCK NPOAYKIHH IPEATPHATHHA.
44. Kakue pe3ynbTaThl IPAKTHKH MOTYT OBITh HCTIONB30BAHBI IS
BBIIYCKHO} KBaTU(PUKAIIMOHHOH paboThI?

45. Matpwuiipl Ipeodpa3oBaHus MyTeil B IBOUCTBEHHBIX CETAX.

46. VIlHBapUaHT U3MEHEHUSI CTPYKTYPBhI IBOMCTBEHHBIX CETEH.

47. Kakue BOIIpochl aBTOMAaTH3aLUU IPOEKTUPOBAHUS PACCMOTPEHEIL B
XOJI€ BBITIOTHEHUS! TPAKTHKU?

48. Kak npoBezicHa NpOBEPKA MOITYy4YEHHBIX PE3YNIbTATOB HA HOBU3HY U
CpaBHEHHE C aHAIOTHYHBIMH padoTamu?

49. OcHOBHBIE 0COOEHHOCTH MOACUCTEMBI, C KOTOPOil POBOAUINCH
paboThI Ha MPAKTUKE.

50. Kakwe mporpaMMHBIE CpeICTBa MPUMEHSITICE JUTS PeaTi3aiui
Ballleil TeOpeTHYeCKOi pa3paboTku?

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon paboter | Haspanue paboThl WH/IUKATOPBI Coneprxanne padoThI
KOMITETEHITUH
P1 Pabora no OIIK-6-Y1;YK-1- DopMyNUpOBaHUE LIENIM U TOCTAHOBKA HOBOH 3a/1auu AJIsl HAy4HO-
BhinonHenuto HUP V1;VK-6-Y1;IIK-3- | uccienoBaTenbCKONW MPAKTUKH B 00JIACTH aBTOMATU3UPOBAHHOTO
B1;IIK-2-B1 MPOEKTUPOBAHMS HH(POPMAIMOHHBIX TEXHOJIOTHH.

IIpoBeneHne caMOCTOSTENBHBIX HCCIEAOBAHNN C UENBIO TOTyIeHHs
HOBBIX TEOPETUYECKUX U IIPAKTHUECKUX PE3YIHTATOB B PEIICHUH 33134
aBTOMATH3UPOBAHHOTO MTPOEKTHPOBAHUS COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH.

Br160p nporpaMMHBIX CPEICTB M CUCTEM YIpPaBIeHUs 6a3aMU JaHHBIX,
a TaKKe peayn3alys MOJTy4eHHBIX TEOPETHYECKUX Pe3yIbTaTOB P
pelIeHNH MOCTABJICHHON HOBOM 3a7]aur aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHMUSL.

5.3. OueHovHbIe MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onnca}me 6I/IJ'IeTOB, TECTOB U T.l'[.)

ITo nucuunnune «Research practice / Hayuno-uccnenoBaTenbckas IpakTHKa» MPEIyCMOTPEH 3a4eT ¢ OLCHKOM




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Meroandeckue MaTepUaIsl, ONPEAENIIOIINe IPOIeYPh! OLIEHUBAHUS JUCHUILIUHBI "HAydHO-UCCIIEI0BATEILCKON IPAKTUKH " -

3a4eTa C OLICHKOMH

Jl1s oueHMBaHMS YpPOBHSI OCBOCHUSI MaTepualla 110 JUCLUILUIMHE UCIIONIb3YETCs CIIEAYOIas MIKaja OLEHOK:

O1eHKa «OTINYHOY - 00yJaromuiicsa MOKa3bIBaeT HCUEPIBIBAIOLIIE 3HAHHUS B 00beMe IPOIlICHHOH IPOrpaMMBl, yBEPEHHO
HPHMEHSET NOTydeHHbIC 3HAHUS IIPH BBIOJIHEHUN HAayYHO-HCCIIEIOBATENBCKON IPAKTUKH , yMEeT (hOPMYITUPOBATH BEIBOABI U3
U3JI0KEHHOTO TEOPETUYECKOTO MaTepHaa, 3HAET PEKOMEHIOBAaHHYIO JIMTEPATYPY.
O1eHKa «XOpOIIOy» - 00YJaFOIIHICS TOKA3bIBAECT JOCTATOYHO MOJIHBIC 3HAHUS B 00bEMe MTPOHIEHHON IIPOrPaMMEL, TOMYCKaeT
HE3HA4UTENbHbIE OMIMOKY MPH OCBEIIEHUH 3aJaHHBIX BOIPOCOB, IPABUIILHO ITPUMEHSET 3HAHUS IPH BBIIIOIHEHUH HAy4HO-
UCCIIEN0BaTENbCKON MPAKTHKHU, YETKO U3J1araeT MaTepHall.
Or1eHKa «yAOBIETBOPHTEIIHLHOY» - 00YJarONTHICS TOKA3BIBACT 3HAHUS B 00beMe MPOHIEHHOM POrpaMMBI, OITUOKH B OTBETaX
UCIIPABIIAET NIOCIIE JOMOIHUTENBHBIX BOIIPOCOB, IPAaBUIILHO AEHCTBYET 110 IPUMEHEHUIO 3HAHUI HA IIPAKTHKE;

O1LeHKa «HEYHOBJICTBOPUTEIBEHO» - 00YHAIOIIMHCS IOMyCKaeT IpyOble OIIMOKK B OTBETE, HE YMEET IPUMEHTh 3HAHUSI HA TIPAKTHKE,
JIOIyCKaeT ONIMOKH B BOIIPOCAX, OTHOCAIINXCS K KOMIETSHITHH IITKOIBHOM MPOrpaMMEI.
OreHKa «HEsIBKay — 00yJaloIUiics Ha IPAKTHKY HE SIBUJICS.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTAaBUTECIIN

3arnasue

bubanoreka

W3 naTenbcTBo, roj

JI1.1 |T'opbatoB B. A,
T'opbatos A. B.,
T'opbarosa M. B.

JuckpeTrHas maTeMaTHKa:
y4eOHHK JUIS CTYA. BY30B

bubmunorexka MUCuC

M.: U3n-Bo ACT, 2006

6.1.2. lono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTAaBUTCIIN

3arnaBue

Bbubnnorexa

HSH&TGHBCTBO, rona

JI2.1 | Bbactpukor M. B.,
ITonomapes O. II.

NHpopMaLOHHbIE
TEXHOJIOTUHN YIIPABJICHUS:
yaebHoe mocobue

DNeKTpoHHAsT OMOIMOTEKA

Kanmununrpan: Uacturyr
"KanuauHrpaackas Beiciias
mkona ynpasienus", 2005

JI2.2 | bopoaynun A. H.,
3anoxHues A. 1O.,
Mypemos E. JI.

Buyrpudpupmennoe
yIpaBIICHHUE, y4eT U
nH(OPMAIOHHEIE
TEXHOJIOTUH: yaeOHOe ocobue

DnexkTpoHHas OubIMOTEeKa

Mocksa: [IMCO®T, 2006

J12.3 | Kyzuenos C. M.

WudopmanoHnsie
TEXHOJIOTUH: y4eOHOe mocodue

OnexTpoHHas OUOIMOTEKA

HoBocubupck:
HoBocubupckuit
roCcyJapCTBEHHBIH
TEeXHUIECKHH YHUBEPCUTET,

2011

JI12.4 |Topenckuii b. M.,
Kupsixosa O. B.,

WudopmarronHsie
TEXHOJIOTHH B IIBETHOM

DeKTpoHHAas OUOIHOTEKA

Kpacnosipck: Cubupckuii
(denepanbHbI YHUBEPCUTET

Yenuos C. B. METaJLTYpruu: yaeOHOe (CODY), 2012
nocobue
JI2.5 |Hemrtunos B. A, NupopmarmonHsie DNeKTpoHHAs OUOIMOTEKA Tamb60B: TamboBCKUI

Kapmymkun C. B.,
Moxkpo3zyo B. T,
Maneirun E. H.,
Eropos C. 4.

TEXHOJIOTUH NIPH
MIPOEKTUPOBAHUU U
YIIpaBJIEHUU TEXHUYECKUMU
CHCTeMaMu: y4eOHoe mocodue

TOCYNapCTBEHHBIN
TEXHUICCKUN YHUBEPCHUTET
(TI'TY), 2014

JI2.6 |I'pomos 1O. 10.,
Hunpux U. B.,
Wpanoa O. I'., u ap.

HNudopmanioHHbie
TEXHOJIOTUH: yUeOHUK

DneKkTpoHHast ONOIMoTeKa

Tam608: TamOOBCKHIA
roCyJapCTBEHHBIH
TEeXHUYIECKHH YHUBEPCUTET
(TI'TY), 2015

J12.7

Wudopmarrontsie
TEXHOJIOTUH B IIEJarOru4eCcKOm
JIeSITEIbHOCTH: IIPAKTUKYM

DneKTpoHHAass OHOIIMOTEKA

Crasponons: Cesepo-
Kaska3zckuit ®enepanbHblit
yuuBepcuret (CKDY), 2015

JI2.8 | Enpuanunosa H. b.

HHudpopMaioHHbIe
TCXHOJIOTHUHU B }OpI/II[I/I‘-IeCKOf/‘I
JIESITENbHOCTH: y1eOHOe
rmocooue

DneKTpOHHAss OUOINOTEKA

Taranpor: FOxHbIi
(denepanbHbIA YHUBEPCUTET,
2016




ABTODBI, COCTaBUTENH

3arnasue

bubanoreka

W3naTenbcTBO, TOI

JI2.9 (Tanammna O. B., HudopmanuoHHsre OnexTpoHHas OMOIMOTEKA Cankr-IletepOypr: CaHKT-
I'paues B. C. TEXHOJIOTUU B HayKe U [etrepOyprekuit
MIPOU3BOICTBE: Y4eOHO- roCyJapCTBEHHBIN arpapHblil
METOANYECKOe TTOCOo0He yausepcuret (CIIOI'AY), 2018
J12.10 Hudopmarmonssie OnexTpoHHas OnbIMOTEKA Craspomnons: Cesepo-
TEXHOJIOTHH: Ja0OPaTOPHBIHA Kagkazckuit denepanbHblii
MPAKTUKYM: IPAKTUKYM yuusepcuret (CKOVY), 2018
JI2.11 | bongyun P. Benukas koHBEpreHuus: OnexTpoHHAs OHOIMOTEKa Mockga: [leno, 2018
WHPOPMAIIOHHBIE TEXHOJIIOTHH
Y HOBas ri00anu3auus: HaydHo
-TIOMYIISIPHOE U3TaHHe
JI2.12 |Top6aroB B. A. DyH1aMeHTaIbHBIE OCHOBBI bubimorexka MUCuC M.: Hayka, 1999
JIUCKPETHOM MaTEeMaTHKH.
WNudopmanmonnas
MaTeMaTHKa: Y4eOHUK [UIs
CTYA. BTY30B
J12.13 | Cxpunanenko M. M., | MadopmanronHbie bubimorexka MUCuC M.: U3a-Bo MUCuC, 2014
Ckpunanesxo M. H., TEXHOJIOTUHY B METAJUTYPIUU U
Hanwmmn A. B., Xton | MalIMHOCTPOGHUHU: J1a0.
4. b. [IPAKTUKYM
6.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue Bubnmorexa W3znarenscTBO, TOA
JI3.1 |T'opbatoB A. B., BerimyckHbIe bubmroreka MUCuC M.: U3a-o MITYVY, 2009
T'opbaroB B. A., KB (PHUKAIIMOHHBIE PAOOTHI:
Murenunckuii K. B., y4e0.-METOI. PEKOM. TIO
®enopos H. B. MOATOTOBKE U 3aIUTE
JI3.2 | baznapesa 3. B. HudpopMairoHHbIe DNeKTpOHHAsT OMOIMOTEKA M.: U3a-so MUCuC, 2019
TEXHOJIOTUH B SKOHOMHUKE 1
YIIPaBIEHUH: YI€OHUK
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»
ITnarpopma LMS Canvas nis ctynentoB HUTY https://Ims.misis.ru/
S I vmucuc:
HaydHast anekTpoHHas OMOTHOTEeKa Ha https://elibrary.ru/defaultx.asp?
92 | [IJIAT®OPME eLIBRARY.RU
OCT 7.32-2017 OT4eT 0 HayJIHO-HCCIIEA0BATENLCKON http://www.consultant.ru/document/cons_doc_
I3 pabote. CtpykTypa u npaBuwia opOpMIICHHUS OTUYETA.
Opranusaiysi, IIaHUPOBaHKe U YIIPaBJICHHE B https://bimlab.ru/faq-bim3d.html
D4 |cTpoutenbcTBe ¢ npuMeHeHneM BIM texHomoruit
Texnonorus BIM https://stroi.mos.ru/builder_science/tiekhnologhiia-bim -iedinaia-
35 modiel-i-sviazannyie-s-etim-zabluzhdieniia
Hogukos, A. 1. DxoHoMuko-Matematideckue Metonsl | http://biblioclub.ru/index.php?page=book&id=454
1 MojienH [DIIeKTpOHHBIN pecype] : yueOHuk / A. 1.
D6 Hosuxos. — M. : U3naTenbcko-ToproBas KOpriopaus
«JamkoB u K°», 2017. — 532 c. — Pexxum nmocryma:
Oenynen, H. . MeTonbl onTUMHA3aIAH http://biblioclub.ru/index.php?page=book&id=229023
[DnexTponHEIi pecypc] : yaeObHoe mocodue / H. 1.
37 Oenynen, 10.I'. Yepaukos. — M. : [opHas kHura,
2009.-376 c. —
Pexxum moctymna
ITerpoB A.E. Jloructuka B CAIIP. Yacts 2. http://window.edu.ru/resource/549/79549 , http://diss.seluk.ru/m-
WHudpopmanmoHHas JTOrUCTUKA: Y4eOHO-METOINIECKOe informatika/30002223-1-ae- petrov-logistika-sapr-chast-2-

D8 |mocobue — M.: MITYVY, 2013. — 112 c. informacionnaya- logistika-uchebno-metodicheskoe-posobie-
moskva- 2012-pdf-created-with-pdffactor.php
http://www.twirpx.com/file/1193742/

X. Xonm. JInakonTHKa 1 dJeKTprdecKue nenu. M.: http://search.ebscohost.com/login.aspx?
D9 |Mup. 1974. 344 c. direct=true&db=nlebk & AN=297043 EBSCO ISBN

9780080955780

6.3 Ilepeuennb MPOrpaMMHOTO odecriedeHust




1.1 |ESET NOD32 Antivirus

1.2 | TEXHOJIOI'MH VIIPABJIEHIA ITIEPEBOJIOM OOO

I1.3 | Autodesk AutoCAD

I1.4 |Microsoft Visual Studio 2015

I1.5 | Microsoft SQL server 2016

I1.6 | Microsoft Office

I1.7 |LMS Canvas

1.8 | MS Teams

1.9 |Python

I1.10 |MATLAB

I1.11 |MATCAD

I1.12 | Microsoft PowerPoint

I1.13 | Microsoft Excel

6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Hasnauenue OcuHarenne
UYnraneHsrii 321 Ne4 (B) KOMIUIEKT ~y4eOHo#f Mebemn Ha 20 paboumx  MecT,
KOMITBIOTEPBl € TONKIIOUeHHneM K cetn «MHTepHET» U
JOCTYIIOM B ANEKTPOHHYIO UH(pOPMAIIOHHO-

00pa30BaTeIbHYIO CpeLy YHHBEPCHTETA
YuranbHbIH 3ail KOMIUIEKT yueOHoW Mebenu Ha 55 mecT i 00ydaromxcs,
3JIEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrynom k MUWTC «UHTepuer», DOUOC

YHHUBEpCHUTETa Hepe3 JIMYHBIN kaOuHeT Ha matdopme LMS
Canvas, mmuueHsuoHHsle mporpammel MS Office, MS
Teams, ESET Antivirus.

I-510a KomnbroTepHbli Ki1ace 38 pabounx mect (IIK 20 mir.).,, makeT NUIEH3UOHHBIX
nporpamM  MS  Office, Habop JAEMOHCTPAIMOHHOTO
obopymoBaHMS B TOM  4YHCle:  Jocka  ydeOHad,

MyJIbTUMEIUMHBIA ~ NPOEKTOpP, 3KpaH  IPOEKLIUOHHBIH,
KOMIIJIEKT yueOHOH Mebenu

I-5106 Knacc KOMIBIOTEPHOTO MOJEIMPOBAHMS | CTALLMOHAPHBIE KOMIBIOTEPHl 4 INT., HAKET JUIEH3UOHHBIX
MECTOPOXKJICHUN (coBmecTHO ¢ | mporpamm MS Office, kommiekt yueOHol MeGenu
"Datamine"):
8. METOAUWYECKHUE YKA3AHUSA JUISA OBYYAIOIIUXCSI, TPEBOBAHHUSI K BHEIIHUM BA3AM ITPAKTHUK
(HHUP)

ITpoxonsiue HaydIHO-HCCIICAOBATEIBCKYIO MPAKTUKY CTYICHTHI JOJKHBI pacCCMaTPUBAThL 3TOT BU YI€OHOrO Mpolecca B Ka4eCTBe
OCHOBHOT'O CPEICTBA OCBOCHUS TEOPETHUYECKOTO M MPAKTUUECKOr0 MaTepraia yaeOHo! mporpaMMel. TeMaTrka WHIUBHTyaIbHBIX
3aJlaHui JTOJDKHA COOTBETCTBOBATh TEMATHKE JUIUIOMHOTO MPOCKTHPOBAHUSI 10 CIICHUAATH3ALUSIM KaQeapsl, T. €. JODKHA ObITh
TOCBSIIEHA TOCTAHOBKE M UCCIICIOBAHUIO 3a/1a4 IPOSKTUPOBAHHSI, Pa3pabOTKH M MPUMEHEHHUS] MHHOBAIIMOHHBIX MTPOrPAMMHBIX
cucrteM B nogcucremax CAIIP.

OO0y4aromumMes JOJKHBI OBITh MPEIOCTABIEHBI BO3MOXXHOCTH:

. HCIIOJIb30BaTh HEOOXOAMMBIC MPOrPaMMHO-AMIAPATHBIC BBIYHCIATEIBHBIC CPEICTRA;

. W3ydaTh CHCHUATBHYIO JINTEPATYpy W IPYIyl0 HaydHO-TEXHHYECKYI0 HH(OPMAIHIO, TOCTH)KCHHS OTCUCCTBCHHOH H
3apyOeKHOW HAYKW M TEXHUKH B COOTBETCTBYIOIIIEH 00JIaCTH 3HAHMUIA,

. Y4acTBOBaTh B MPOBEACHHU HAYYHBIX HCCIICAOBAHHUN B 00JACTH MHGOPMATUKH M BBIYUCIUTEIBHAS TEXHUKH IJIS
MPOCKTUPOBAHHMS, Pa3pabOTKH M MPUMEHECHUSI MHHOBAIIMOHHBIX MPOTPAMMHBIX CHCTEM WIIH BHIITOJHECHUHN TEXHUYECKHX Pa3paboToK;

. OCYIIECTBIATE cOOp, 00padOTKy, aHAHM3 M CHCTEMATHU3AIMI0 HAYYHO-TEXHIMUYECKOH WH()OPMAIMHU 110 TEME HMCCIICOBAHUS;
. COCTABIATH OTYETHI IO TEME HCCIICAOBAHUSI.

Jast obecriedeHns yaeOHOro nporecca MaTepualIbHO-TEXHUUECKIMH PECypCaMy HCIOMb3YIOTCS:

1. KoMnbroTepHbIi Kacc, 000pyIOBaHHBIN JUIS TPOBEICHHS NMPAKTHYECKUX PabOT CPEeICTBAaMU OPTTEXHHKH,
HEePCOHAIBHBIMU KOMITBIOTEPaMH, 00BEAUHEHHBIMHU B CETh € BBIXOHOM B MIHTEpHET;

2. Y CTaHOBIEHHOE JIMIIEH3MOHHOE TIPOrpaMMHOE oOecIeueHueE.




