MUHUCTEPCTBO HAYKH Y BBICILIET'O OBPA30BAHHA
POCCHHCKOH ®ENEPALIMU

dejiepalibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BATENIHOE YIPEKACHHE
BBICIIET0 00pa30BaHUs
«MarHuToropeKHii rocy1apcTBeHHbli Texuudeckuii ynusepentet uM. I.M. Hocosa

YTBEPXKXJIAIO
Hupextop UOHAC
C.U. JlykpsaHoB

26.02.2020 r.

PABOYAS ITPOT'PAMMA JUCHUITIIMHBI (MOAY JIA)

CHCTEMBI OFPABOTKH HH®OPMALIHH H ITPHHATHA PELLIEHHHA

Harpasinienne moAroToBKH (CHeLHAILHOCTS)
09.06.01 ”YHOOPMATHUKA U BBIYMCIIMTEJIbBHAA TEXHHUKA

HanpasnenuocTs (npoduis/cnenyamm3anys) nporpaMMel
ABTOMATH3ALMS U YIIPABJIEHHE TEXHOJIOTHYECKHMH [IPOIIECCAMH U TTPOU3BOJICTBAMH (B
METaJLTypruH)

VpoBeHb BbICIIEro 00pa3oBaHus - IOArOTOBKA Ka/[POB BLICIIEH KBATH(QHKALMK

dopma o0yueHus
O4HAas

Wucrutyt/ gakynsrer MHCTHTYT 3HEpPreTHKH H aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa BbIMHCIHTENBHOM TEXHHKH H IPOrPaMMHPOBAHHS
Kypc %
Cemectp 4

MaruuToropek

2020 rox



Paboyas mporpamma coctasera Ha ocoe ®I'OC BO 1m0 HampaBIeHHIO TOATOTOBKHA
09.06.01 MHOOPMATUKA W BBIYUCJIUTEJIBHAS TEXHHKA (YpOBEHb MOATOTOBKH
Ka/ipoB BICIIeH KBaH(uKauuy). (mpukas Muro6prayku Poccun ot 30.07.2014 r. Ne 875)

Paboyas mporpavma paccMotpena W omobpeHa Ha  3acesaHuH Kadenpel

BbryucnTe ROl TeXHUKH H IPOrpaMMHpOBAHHS
19.02.2020 r, mpotokon Ne 5 QZZ
3aB. Ka(epoit \ 0.C. Jloryrosa
Pa6oyas mporpamma 0106pena MeToueCKoi KOMHCCHEIT HAC
26.02.2020 r. mpotoxon Ne 5 Q
[Ipencenarens 2 CH.Jlykpsmos
, )
Paboyas mporpamma cocrasnena: a4

3aB. kaQenpoit BTull, 1-p Texn. nayk & 0.C. Jlorynosa

nouent kadeaper BTull, kauz. nex. nayk //% E.A. Unbuna

Penensenr:
HAYaIbHUK OTZeNMa HHHOBAUOHHBIX pa3padoTok 3A0 «KoncOM-CKC» , kann. TexH.

HayK @ A H. ITanos



JIucr akryasm3anuu padoueil mporpamMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2020 - 2021
y4eOHOM rojly Ha 3aceqaHnu Kadeapbl BBIUUCINTENBHOM TEXHUKU W TPOrPAMMHUPOBAHUS

[Ipotokom ot 20 . Ne

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2021 - 2022
y4eOHOM rofy Ha 3aceqaHnu Kadeapsl BBIUMCINTENBHOM TEXHUKU B TPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu kKadeapsl BrlYucIUTETbHON TEXHUKH U TPOrPAMMUPOBAHUS

[Iporokom ot 20 . Ne

Pabouas mporpamma rnepecMoTpena, o0cyk/ieHa 1 o00pena i peanusanuu B 2023 - 2024
y4aeOHOM TOJTy Ha 3acefaHuu Kadeapbl BbMUCIUTEN HON TEXHUKH U TPOTPaAaMMHUPOBAHUS

IIporokom ot 20 1. Ne



1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMu ocBoeHHUS AUCHUIUIMHBI (Moayisa) «CucreMbl 00paboTku WHpOpManuu u
NPUHSITHS pe-IICHUN» SBISIOTCS: (GOPMUPOBAHUE Y BBITYCKHUKA KOMILIEKCA KOMIIETCHITHH,
HAIPaBJICHHBIX Ha BIAJCHUS TEOPETUUYECKHX U METOJ0JOTMYECKHX OCHOB (pOpMaNIM30BAHHBIX
METOJIOB aHAJIN3a, CHHTE3a, UCCIICIOBAHMS U ONTUMH3AIUU MOJIYJIBHBIX CTPYKTYp CUCTEM cOopa
U 00pabOTKM JTaHHBIX; METOAO0B 3((HEKTUBHONW OpPraHU3alMK U BEACHUS CHEIUAIU3UPOBAHHOIO
WH(OPMAIIMOHHOTO U MIPOTPaMMHOTO 00eCIIeUeHUSs, BKJIFOYast 0a3bl M OAHKW TaHHBIX H METOIBI
UX ONTHMHU3ALMU, TEOPETHUUYECKUX OCHOB, METOJOB M aJIrOPUTMOB HHTEIIEKTyalU3aluu
pelleHni TPUKIATHBIX 337ad TPHU MOCTPOCHHHM CUCTEM IIUPOKOTO HA3HAYCHUS; H3y4eHUE
TEOPETUUYECKHX OCHOB, METOJOB U QJITOPUTMOB IIOCTPOCHMS SKCIEPTHBIX U JAHAIOTOBBIX
HOJICHCTEM.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuumuimHa CucteMbl 00paOOTKM HMH(pOpPMAlMM W HPUHATHS PEIIEHUH BXOIUT B
BapHUaTUBHYIO 4acTh y4eOHOTO TIaHa 00pa30BaTeIbHON TPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

HayuHo-uccnenoBarenbckas 1eaTebHOCTh U moaroroska HKP

Hctopus u punocodpus Hayku

Mertoponorus 1 MH(GOpMaIMOHHBIE TEXHOJOTUH B HAYYHBIX UCCIIEIOBAHUAX

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

HayuHno-uccnenoBarenbekas qesTebHOCTD U noaroroska HKP

[IpencraBienue HayqyHOTo JOKJIaAa 00 OCHOBHBIX pe3yibTaTax noAarorosieHHoi HKP

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrate ocBoeHuss AMCUMITINHBL (Moayisi) «CucteMbl 00paboTKH MHPOPMAIUKU U
HOPUHATHS PEeLIeHn» 00yJaroluiics 0KeH 00J1aAaTh caeIyIOIUMH KOMITETEHIIMSAMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

[TK-8 CniocoOHOCTH K pa3paboTKe U IPUMEHEHUIO TEOPETUYECKUX OCHOB, METOJIOB U aJITOPUTMOB
MHTEJIEKTyaIN3alii PEMIEHNs IPUKIIAJAHbIX 3a1a4 pu noctpoeHur ACY mumpokoro
nazHauenus (ACYTII, ACVYII, ACTIIII u ap.)

3HaTh METO/Ibl CHHTE3a CHEIMAIIbHOI0 MAaTEMAaTUYECKOr0 00eCTIeueH s, TaKETOB
MPUKIIAJHBIX POTPAMM M TUIIOBBIX ()YHKIIMOHAJIBHBIX MOTYJIEH;

Hay4YHbI€ OCHOBBI, MOJIENIN U METObI UACHTU(UKAIINYA CUCTEM YIPaBIECHUS
Ha OCHOBE 3KCIEPTHOI HH(pOpMaIH;

Ymerh NPUMEHSTh U pa3padaThiBaTh METO/IbI U JITOPUTMBI TIOJTYYCHHUSI, aHATTU3A U
00paboTKK HHPOpMAIUH;

KOPPEKTHO HM3JIaraTh pe3yJbTaThl aHAIIM3a M CHHTE3a METOJIOB
UICHTH(UKAIIMY CUCTEM YIIPABJICHHs HA OCHOBE DKCIIEPTHOW HH(OpMAaLUH;




Bnanets

MoauUKaIIU pa3paboTaHHOTO TPOrPAMMHOTO 00ECTICUEHUS ISl CHCTEM
aHaJIM3a, ONTUMHU3AILUH, YIIPABICHUS, IPUHATHUS PEIICHUH 1 00paboTKH
WHGOPMAIIMU B CBS3H C Pa3IMYHBIMU H3MEHECHUSIMH;, HAaBBIKAMHU Pa3pabOTKH
IIPOrPaMMHOT'0 OOECIIEUeHUsl I CUCTEM MPUHATHUS PELIEHUN U
AKCHEPTHBIX CUCTEM;

ITK-9 CrtocoOHOCTB K pa3pabOTKe U TPUMEHEHHUIO TEOPETUICCKHUX OCHOB, METOIOB 1 aJITOPUTMOB
MIOCTPOEHUS IKCIIEPTHBIX U AUAIOTOBBIX MoAcucTeM, BkitoueHHbIX B ACYTII, ACYII, ACTIIII u

Ap-

3HaTh

OIpEaACICHUS TCOPETHIYCCKUX OCHOB, MECTOI0OB U AJITOPUTMOB IIOCTPOCHUA
OKCICPTHBIX CUCTCM,

METOAbI S(b(l)CKTPIBHOfI opraHu3alii U BEACHUA SKCIICPTHBIX CUCTEM U
JHUAJIOT'OBBIX IIOACUCTEM,

MCTOAbI CO3aHM, c6opa JaHHBIX U p€ajin3alliy SKCIICPTHBIX CUCTCM JIA
KOHTPOJIA TEXHOJOTMYCCKUX IMTPOIECCOB,

YmMmern

MIPUMEHSTh TEOPETUUECKHE OCHOBBI, METO/bI M AJITOPUTMbI IOCTPOEHUS
JKCIIEPTHBIX CUCTEM;

IIPUMEHSITH CIIOCOOBI MEXIPOTPAMMHON MHTETPALMH B 3a/1a4ax
aBTOMaTHU3alMu Ipolecca coopa 1 00pabOTKU JAHHBIX C LEJIBIO CO3/1aHUS
MOJIYJIBHBIX CUCTEM M 00€CIIeUeHHs] BO3SMOYKHOCTEN 110 UHTErpaluu B
CUCTEMBI IIPUHATHUS PELIECHUH, TUAIOTOBBIX U DKCIEPTHBIX CUCTEM;
IIPOEKTUPOBATh U pa3pabdaThIBaTh MPOrPaMMHOE 0OeCTIEUeHUE [
IIOCTPOCHHUSI SKCIIEPTHBIX CUCTEM;

BrnaneTs

pa3pabOTKH AITOPUTMOB ITOJTyYSHHS, aHATTN3a B 00pabOTKH SKCIIEPTHON
uH(pOpMaINH;

paboTHI ¢ MAaTEMaTHYECKUM armapaToM, TPEOYIOIIMMCS /ISl TOHUMaHUS
OCHOBHBIX IIPOOJIEM MTPU MOCTPOCHUU IKCIIEPTHBIX CHCTEM;
MPOTpaMMHUPOBAHUS TSI TOCTPOCHUS CUCTEM  aHaIn3a U 00pabOTKH
uHpOpMalnu.




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHHUILINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 69 akas. yacos:
— aynutopHas — 69 akaj. 4acos;
— BHeayauTopHas — 0 akaJ1. 4acoB
— caMOCTOsITeNIbHAS paboTa — 75 akaj. 4acos;

®dopma aTTecTallum - 3a4eT C OLEHKOMN

AynutopHast ) =
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
Pasyen/ Tema % (B akaz. yacax) E > Bunx 3 KOHTPOJIS Kox
S 3 © | caMoCTOATENFHOHN | yCIIeBaeMOCTH U
JUCIIMILIAHB 3 = . | xommereHuu
@) 5 2 £ paboThI MIPOMEKYTOUHOM
mab. | TpaxT. )
Tlex. - EaH 5 g aTTeCTaINH
1. Cucrtembl 00paboTku
UHpOpPMAMK M TPUHATHS
pemieHnit
1. ITouck
JIOTIOJTHUTEIILHOM
11 1 MeTtoet MHpOpMALIHH 110
) " 3a/JaHHOM TeMe.
3¢ PeKTUBHON 5
OpraHu3aIuu 6a3 51 )
CaMocTosATeNbHOS becena -
0aHKOB JAHHBIX ul 4 | 3/3U 4 12 .
METO0B ux H3yueHHEe yueOHOU o0CyXIeHHe
U HAYYHO
ONTUMU3ALIMH. JII/ITepE}ilTprI
ApxutekTypa 0a3 JaHHBIX ’
P yp 3. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
Wroro no pazneny 23/61 46 75
Hroro 3a cemectp 23/611 46 75 320
23/6 .
Hroro no gucuuiunge " 46 75 3a4eT C OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguuuonHsle 0Opa3oBaTeIbHbIE TEXHOJIOTUH, OPUECHTUPOBAHHBIC HA OPraHU3AIII0
00pa30BaTeNbHOTO IIpolecca U IPEANOJAralollyl0 MpsSMYK TPaHCIALUIO 3HAHUM OT
IIPEno1aBaTelis K aCIupaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NudopmanvonHas  Jekuuss —  IOCJIEIOBATEIbHOE  U3JIOKEHUE  MaTepuaia B
JTUCHUTUTMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpOAIBHBIMU CpEICTBAMHU
(MOHOJIOT TpernoaaBaTesl).

[IpakTHueckoe 3aHATHE, TOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
MPEIIOKEHHOMY AJITOPUTMY.

2. Texnonoruun npobIeMHOr0 OOyUeHHs] — OpraHu3alms 00pa30BaTENBHOTO IpOoIECca,
KOTOpasi MpeArnoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHHE YyYEOHBIX MPOOJIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS aKTUBHOW I103HABATEIbHON 1€ATEIbHOCTH aCIIUPAHTOB.

@®opmbl y4eOHBIX 3aHATHUH C UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUYESHHUS:

[IpakTuyeckoe 3aHsiTHE B (OopMe NpaKTUKymMa — OpraHu3anus yY4eOHOW paboTHI,
HAlpaBlieHHAs Ha pEIIeHHe KOMIUIEKCHOM y4yeOHO-TIO3HABaTEeNbHOW 3ajqaud, TpeOyromieid or
CTyJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. VHTepakTUBHbBIE TEXHOJOTMH — OpraHu3aius o0pa3oBaTeNbHOTO IMpoliecca, KOTopas
IpeJoiaracT akTHBHOE U HEJIMHEWHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JIOCTHIKEHUE HA STOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@®opMmbl y4eOHBIX 3aHATUH C HMCIOJIb30BAHUEM CIELMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «oOpaTHOM CBSI3W» — JEKUUSA—TIPOBOKAIMS (M3JI0KEHHE MaTepuala ¢ 3apaHee
3aIUIAHUPOBAHHBIMU omnoKamMm), nexuus-oecena, JEKUUA-IUCKYCCHS,
JEKIHSA-TIPecCKOH " (pepeH-11Hsl.

CemuHap-IUCKycCusi — KOJUIEKTUBHOE OOCYXJIEHHE BOIIPOCOB, MPOOJIEMBI, BBISBICHUE
MHEHUH B TPYIIIIE 10 TEME HayYHOT'0 UCCIIEIOBAaHUS aCIUPAHTOB.

4. UndopmaninoHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU — OPTaHU3alIUs
00pa3oBaTeNILHOTO Mpollecca, OCHOBaHHAs Ha MPUMEHEHUH MPOTPAMMHBIX Cpell U TEXHUYECKUX
cpencTB paboThl ¢ HHGOPMAIIHEH 110 TeMe HayYHO-UCCIIEI0BATEIHCKON paOOThl aCITUAHTOB.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecTedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. HoBukoB, A.M. Merononorus HayuHoro wuccienoBanus. / A.M. Hosukos, JI.A.
Hosukos— M.: JIu6poxom. 2009. — 280 c. https://www.anovikov.ru/books/mni.pdf.

2. JlorynoBa, O.C. DkcniepTHBIC OIICHKH U CHUCTEMBI B METAITYPTMH YEPHBIX METAJUIOB
[DnexTponnsIii pecype] : yuebHoe mocobue / O. C. Jlorynosa, E. A. Unsuna, . . Marxo. -
Marnauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - Pexum mpocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true. - MakpooOBEKT.

2. O0paboTKa SKCIEPUMEHTATIBHBIX JaHHBIX Ha DBM [DnekTpoHHbIil pecypc]: yueOHuk /
O.C. Jlorynoga, [1.}O. Pomanos, E.A. Unbuna [u ap.]. — M. : UTHOPA-M, 2018.



— 326 c¢. — (Boicmee oOpasoBanue: bakamaBpuar). —  Pexum  goctyna:
http://znanium.com/bookread2.php? book=9372309. - 3arun. C 9KpaHa. -
ISBN-online:978-5-16-106123-7.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. JlorynoBa, O.C. Teopust u mnpakTUKd 0OpaOOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX Ha
OBM: yueb. mocobue ans cryn. Beicil yueo. 3aBeaeuuid. / O.C. JloryHosa, E.A. WUnbuna., B.B.
[TaBoB. — MarauTtoropck: M3n-Bo Marautoropck. rocynap. Texs. yu-ta um. I.J1. Hocosa, 2011.
—300c.

2. Jlorynora, O.C. OGpaboTka 3KCIEpUMEHTAIbHBIX JaHHBIX Ha DBM: 31eKTpOHHBIH
yueOHO-MeToanueckuii  komruiekc / O.C. JlorynoBa, E.A. Wnbuna. — M.: ®I'VII HTI]
«Mudopmpeructpy, 2014. — Noe 0321304398.

3. HoBukos, A.M. Metononorus. / A.M. HoBukos, /I.A. Hosukos I.A. — M.: CUHTET,
2007. — 668 c. https://www.anovikov.ru/books/methodology_full.pdf

B) MeToauyeckue ykasaHus:

1. JlorynoBa, O.C. Busyanmsamus pe3ynbraTtoB Hay4dHou paestenpHoctn /I O.C.
Jlorynoga, JI.I'. EropoBa, E.A. Unbuna u ap. — Maruutoropck: W3n-Bo MarauTtoropck. roc.
TexH. yH-Ta, 2015. -85 c.

2. JlorynoBa, O.C. IIporpamMmHbBIe CTaTUCTHYECKHE KOMIUIEKCHI . y4e0. mocolue ams
cryn. Boicir. yueb. 3aBenenuii / O.C. Jlorynosa, E.I'. ®ununmos, B.B. IlaBnoB u ap. — M. :
W3 natenbekuii ieHTp «Akamemusi», 2011. — 240 c.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypcnl:

IIporpammHoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional

Mapleld ¢ 113-110r11.04.2011 Gecepouio
Classroom License

MathCAD v.15

Education J1-1662-13 o1 22.11.2013 OeccpouHo
University Edition

MS Office Visio

Prof 2019(mts J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

AnyLogic J1-895-14 o1 14.07.2014 Gecepouro
University

Texmaker cB000JIHO pactpoctpansemoe 10 0ECCPOYHO
Tex Live cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO
MS Visual Studio

Code cB00OTHO pacmpoctpansemoe [10 0eccpovHo




MS Visual Studio
2010
Professional(mist
Kjacca)

J-1227-18 or 08.10.2018 11.10.2021

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca Cchuika
HanmonansHas nHGOPMaIMOHHO-aHATU TUIECKAsT URL:
cucrema — Poccuiickuii HTHAEKC HayYHOTO [IUTUPOBAHUS PR . .
(PUIHLI) https://elibrary.ru/project_risc.asp
®denepasibHOE roCy/apCTBEHHOE O0JKETHOE
yupexaenne «DenepanbHbiii MHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
CcOOCTBEHHOCTH)
ITouckoBass cuctema Axagemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneueHne TUCIUTIIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00eCcrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

1. Jlexunonnast aynutopusi MylbTUMEIUITHBIE CpPEACTBA XpaHEHMs, NEpeJadyud U
npezcTaBieHus HHGopMauu

2. Kommsrorepuslii kiacc. [lepcoHanbHbIE KOMITBIOTEPHI ¢ BUPTYaTbHOW MAIIMHON ISt
ycraHoBkH cepepHoro IIO, Bwixomom B IHTEpHET M € JOCTYIIOM B DIIEKTPOHHYIO
nH(pOPMAIIMOHHO-00PA30BATENIBHYIO CPEAY YHUBEPCHUTETA.

3. AyiuTopuH JJis cCaMOCTOSITENbHON pabOThl: KOMIIBIOTEPHBIE KIIACChI; YUTAIbHBIE 3aJIbI
oubmorekn. Bee xmaccet YUT m ACY ¢ mepcoHanbHBIMH KOMIBIOTEpAaMH, BBIXOJIOM B
WHTepHeT M ¢ JOCTYNIOM B DJIEKTPOHHYK HHGOPMALMOHHO-00pa30BaTENbHYIO CpPEdy
YHHMBEpPCUTETA.

4. AynuTopuii Ui TpYyIIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAllUN, TEKYIIETO KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. TlomemeHuss Ui CaMOCTOATENbHOM paboThl  OOy4arOMIMXCsl, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHHUS K ceTH «VHTepHEeT» M HaluuueMm
JIOCTyNa B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTelIbHYI0 cpeay opraHusanuu. Kiaccel
YUT u ACY.

6. Ilomemienus ans XpaHeHHS M HPOPHIAKTHYECKOTrOo OOCIYKMBAaHUS YyueOHOTro
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ay. 372.



Mpuiaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00yYaAOINXCSI

B TedeHne cemecTpa KaKAblid CTYJCHT BBIIOJHSET IPAKTUUECKUE PAOOTHL
[Tpaktuyeckas paborta Nel.

3amanue 1. Onpenenuts NpeaMeTHYI0 00JaCTh IS IMITUPUIECKOTO UCCIICIOBAHUS: OOBECKT H
npeaMeT Uccie10Banus, (POPMYITMPOBKY IIETTH UCCIETOBAHUS C YUETOM Iieneit
(GyHKIMOHUPOBAaHUS OOBEKTA.

3aganue 2. {11 npeAMETHOH 001aCTH ONPEEIUTh OCHOBHBIE XapaKTEPHCTHKH UCCIIEyeMOro
npolecca, Croco0bl MOJy4YeHUs JaHHBIX U 0TOOPa3UTh B3aMMOCBSI3b MEXy HUMU B BUJIE
JIPEBOBUHON MEHTAJIBHON KAapTHI.

3ananue 3. J{nsg npeqmMeTHol 001acTy BBISIBUTH CYLIECTBYIOLIUE IPOTUBOPEUUS U
c(hopMyIUpOBaTh CYIIECTBYIOIINUE TPOOIEMEI.

3ananue 4. [lonroToBUTh Onucanue 3aaannii 1 — 3 B BUJE 3JEKTPOHHOM Mpe3eHTanuu u daiina
AJIEKTPOHHBIX TAOJIUI] C SMIUPUUECCKUMU JaHHBIMH.

[TpakTnueckast padota Ne2.
3amanue 1. McxoaHble SMIIUpUUECKUE TaHHBIE pa3MecTHTh B makere Statistica.

3aI[aHI/Ie 2. I[J'I}I HCXOJHBIX SMITMPUYCCKUX NAHHBIX ONPCACIUTD NPCAIIOJIaracMyro (I)YHKI_[I/IIO
OTKJIMKa U Ha60p (baKTOPOB ¢ 000CHOBaHHEM IO CMBICITY 3a1a1H.

3ananue 3. J[1st MCXOAHBIX TaHHBIX BBIMOJIHUTH MOCTPOEHHUE CTOI0YATHIX M KPYTOBBIX IUarpamM,
nukTorpadukoB (3 BUaa), MATPUUHBIX IPaUKOB U KOHTPOJbHBIX KapT Lllyxapra.

3ananwue 4. [lonrotoBuTh onucanue 3agaHuii 1 u 3 B BUJE CIIaiI0B AIEKTPOHHON MTPE3CHTAIINH.
[TpakTnueckast padota Ne3.

3a)1aH1/Ie 1. HJ'ISI HUCXOJHBIX JAHHBIX BBIITOJHUTD PACUCT MPOCTHIX CTCIICHHBIX CPEAHUX, MOOY,
MCIHWaHy, IOKa3aTC/JIn Bapual U PaCCCIHUA.

3ananue 2. J{71s UCXOHBIX JAHHBIX BBIOJHUTH OTCEB IPYOBIX MOTPEIIHOCTEN MO CTATUCTHUKE
CroeronenTa. Ha kaxxoMm oTceBa (pUKCHpOBaTh: BCE CTAaTUCTHUECKHE MTOKa3aTenu (CcM. 3aaanue 1).

3a;[aHHe 3. OTO6pa3I/ITB AUHAMHUKY U3BMCHCHUS CTATUCTUYCCKUX IoKa3aTesieil B nmponecce OTceBa.

3ananue 4. BeINOIHUTH IPOBEPKY THIIOTE3Y O TOM, YTO UCXOJHBIE JaHHBIX MOAYHUHSAIOTCA
HOpMaJIbHOMY 3aKOHY pacnpenenenus no kpureputo CAQO, IIupcona u Konmoroposa-CmupHoBa.
Jlist KaXJ10ro KpUTepHs 0ToOpa3uTh rpaduyeckoe u TabauuHoe npesacrasienue. [loctpouts
TaOJHUILy CpaBHEHHUS PE3YJIbTaTOB IIPOBEPKH KPUTEPHUEB.

3aganue 5. OPopMHUTH pe3ysbTaT MpeIBapPUTENbHOM 00pabOTKH JaHHBIX B BUJIE MUCEMEHHOTO
oT4eTa.
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[TpakTuueckass pabota Ned.

3amanwue 1. [ MCXOMHBIX TaHHBIX BBIMOJHUTH PACUET MATPHIBI KOIPPHUIIHUEHTOB
COTIOCTaBUMOCTH T10 (haKTOpaM W HAOIIOACHUSM, MATPHIIBI TAPHON KOPPEISIITUU, MAaTPUILIBI
paccTosiHu (crocod pacyera pacCTOSHUS COTIACOBATh C BEIYIIUM MIPETIOAaBATEIIEM ).

3ananue 2. BeIMOIHUTD KiIacTepu3aluio GakToOpoB MO METOY KOPPEISIIMOHHBIX TUIEsI.

3amanue 3. BRIMOJHUATH KiIacTepu3anuio HaomoaeHui. KonmrdecTBo Ki1accoB HE JOHKHO OBITh
Menee 30. BeiGop mporneaypsl KilacTepu3aliy COrIacoBaTh ¢ BEAYIITUM ITPETIOIaBaTEIIEM.

3ananue 4. OhopMuUTh pe3ynbTatT MpeIBapUTeNIbHON 00pabOTKH TaHHBIX B BUJE MMCbMEHHOTO
otueTa. B oTueTe 0TOOpa3uTh: HCXOIHBIE JaHHBIC, MATPHIIBI MEP CXO/CTBA U UX aHATU3, IEHIPUT
KJIaCTepU3alllU, COCTaB TPYIII, HOBYIO MAaTPUILYy UCXOAHBIX JTaHHBIX.

[TpakTrueckas pabota Ne5.

3ananue 1. J[1s MCXOAHBIX JaHHBIX IOCTPOEHHUE IPOBEPKY UHTEPKOPPEIALUU U
MYJIbTUKOJJIMHEAPHOCTH.

3ananue 2. J{7s HCXOIHBIX JAHHBIX MPOU3BECTH MOCTPOCHUE MHOKECTBA HH(OPMATUBHBIX H
HEeMH()OPMATUBHBIX (DAKTOPOB.

3amanwue 3. JIJ19 MCXOAHBIX TaHHBIX M IAHHBIX MTOCJIE KJIACTePU3aIlMU BBITIOJIHUTH IIOCTPOCHUE
JIMHEWHON ¥ MYJIbTUIJIMKATUBHOU Moelel. Jloka3aTh TPUMEHHUMOCTh KaXK10W MOJIEIIH.

3ananue 4. [IpoBepuTh MPEANOCHUIKH METOIa HAUMEHBIIINX KBAJIPATOB JUIsl KAXKI0M MOCTPOCHHOM
MOJIEIIN.

3anaHue 5. BBINOIHUT CpaBHEHUE MOITYYEHHBIX PE3YJIbTAaTOB

3aganue 6 OLEeHUTh CTPYKTYpHasi CTAOMIIbHOCTh UCIOIb3YEMbIX UCXOIHBIX TAaHHBIX.
[TpakTuyeckas pabota Neb.

3amanue 1

1.1. Dkcnept pacnoyiokKuI OAMHHAAATh AIBTEPHATHB B MOPSIKE YBEIUYECHUS UX BaXKHOCTH:
Xy 7= Xy 7 Xg 00 Xy OC X5 0C Xg > Xg 0C Xg > Xg OC Xy OC Xy
[IpencTaBuTh JaHHYIO PaHKUPOBKY C IIOMOIIBIO CTAaHAAPTU3UPOBAHHBIX PAHTOB.

1.2. /IBa skcniepTa IpoBEIN PaHKUPOBKY BOCBMHU aJlbTEPHATHB!
X1>-X2>-X30CX4OCX50CX6>-X7OCX8H Xy = X OC Xy = Xg > Xg = Xg C X,

IIpencraBuTh JaHHBIE PAHKUPOBKHU C IIOMOIIBIO CTAHIAPTU3UPOBAHHBIX PAHIOB U OIIPENCIINUTD
IPYIIIOBYIO PAaHKUPOBKY.

3amauue 2
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2.1. ITpu mpoeKTUPOBAaHUHU CIOKHON CUCTEMBI aBToMaTrdeckoro ynpasieHnus (CAY) Obu1o
BBIJICTICHO MIECTh OCHOBHBIX MPOOJIEM: YCTOHYHBOCTD — 1; yIIpaBiIsieMOCTh — 2; IPEIOTBPAIICHHE
KPUTHYECKON CUTYaIuu — 3; MOMEXO03aIUIIEHHOCTh — 4; COTJIAaCOBAHUE — 5; CII0KHOCTh
peanuzanuu — 6. [19Th 9KCIIEPTOB MPOPAHKUPOBAIN ITH MPOOIEMBI TIO BAXKHOCTH.

IIpobnema
Okcnepm 1 > 3 7 5 5
el 1 4 3 2 6 5
C)) 2 1 3 4 5 6
O3 2 4 5 1 6 3
D4 1 3 4 2 6 5
s 4 1 3 2 6 5

[TpoBecTu paHXKUPOBKY IPOOJIEM IO BaXKHOCTH.

2.2. JlecsiTh 3KCIEPTOB MPOBEIU PAHKUPOBKY LIECTH MPU3HAKOB, BIUSIOUINX Ha MPOLIECC
BBIIUIABKH CTAJIM B KOHBEPTEPE.

Ilpusnax IKCnepm

P ENEIENENEIEYERENENET
Lym 6 116 |6|6|6|4|5]|6]/s
L{sem

dymeposxu| 4 | 5 | 4| 5|5 |35 |6 |4]|5
L{sem

— 2 21213321112
L{sem

Kauecmeo

Hcxper 5 |6 |5 | 4| 4|5 ]|6]|4]|5]4

ITpoBecTH paHX)UPOBKY IPU3HAKOB.

2.3. Ilepen peuienneM 3aa4n (3agayy BEIOpaTh CAMOCTOSITENFHO) CPEICTBAMH BBIUMCIUTEIBHOM
TEXHUKHU ObLIa BHIIIOJHEHA OLIEHKA MPOTrPaMMHOT0 00ecTIeyeH s Ha y100CTBO
MOJIb30BaTENbCKOr0 HHTEp(delica (caMOCTOATEIbHOM BBIOpaTh He MeHee 10 mporpaMMHBIX
npoAykToB). Heo6X0aMMO BBINOIHUTH MOCTPOSHUE PAHKUPOBAHHOTO PAJIa U PaCCUUTATh
CTaHIapTU3UPOBAHHBIE PAHTU

a) JUIs OJTHOTO DKCIEpTa;
0) A ST SKCIIEPTOB.

2.4. PazpaboTtarh NporpaMMHBIN MPOJYKT Ui pacyeTa paHToOB JIIOOOT0 KOJIMYECTBA aJIbTEPHATUB
JUIs1 TI000T0 KOJIMYEeCTBA HKCIIEPTOB.
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3amanue 3

CocTaBuTh nporpammy i peajn3aliy alropuTMa npu Jro00M KOJIUYECTBE aJbTepPHATUB U
9KCIEPTOB. BEIMOTHUTH TeCTUpOBaHKE MPOrpaMMHOro npoaykTa. OToOpasuTh rpadudecku
3HaueHUs KOAPPUIIUECHTOB KOMIIETCHTHOCTH HA KAXKIOM IIIare UTeparuu.

3amanue 4

CocTaBuTh nporpammy AJis peaiv3aliy alropuTMOB MPH JIIOOOM KOJIMYECTBE abTEePHATUB U
9KCIEPTOB. BBIMOTHUTH TeCTUPOBaHKE IPOrpaMMHOrO MpoiykTa. OToOpa3uTh rpaduyecKu:

— 3HAa4YCHUA KOB(b(i)I/ILII/IeHTOB KOMIIECTCHTHOCTH HA KAXXJIO0M HIare uT€paiuun IjId KaxXa0ro
ajiropurMma,

— HNOrpC€IIHOCTb MCIKAY KO3(1)(i)I/IIII/IGHTaMI/I KOMIICTCHTHOCTH HAa KAXXAOM HIare uTe€paiuvun ajid
KaXXa01ro0 aJiropurMma.

3aganue 5

Ceru yHUBEpCaAJIbHBIX Mara3uHOB MPEUI0KEHO JJIS pealn3alii CeMb HAaUMEHOBaHUM HOBBIX
TOBapOB (X1 — x7). ['pynna U3 mstu 3KCrepToB MPOBEjia paHXUPOBKY TOBAPOB, YUUTHIBAS X
NOTPEOUTENBCKUE CBOMCTBA, 0KUAEMbIE CIIPOC, YCIIOBUS JOCTAaBKH U XPaHEHUS:

—9KemepT 11 X, > X, o€ X3 = X, > X5 > Xg € X5 ;
_3KcnepT2; X[ OC Xy OC Xy = Xy = Xg > X; > Xg5
—9KCHepT 3: X, o€ X, > X5 = X, o€ X > X, > X ;
—9KCTepT 4: X, > X, = X3 > X, o€ Xg > X; > X ;
—JKCIEPT S: X, > X, > X > X, > Xg o€ X, o€ Xy
[TpoparkupoBaTh (HaKTOPBI, HCIIOIB3YsI PAa3IMYHbIE METOBI KOJUIEKTUBHOTO IPUHSTHS PEIIEHHUS.

Pa3paboraTs nporpaMMHbI€ TPOIAYKTHI.
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puioxenne 2

OueHovHbIe CpeaCcTBA /1Jisl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALNHU
a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTaAlluM:

Ilepeuenv meopemuueckux 60npocos
. XapaKTepUCTUKA HAYYHOH JESITCIBHOCTH.
. CpencTBa 1 METOJIbl HAYYHOI'O UCCIIEI0BAHUS.
. Opranu3zanus nmpouecca NpoBeACHUs UCCIIEI0BaHUM.
. ABTOMarH3anys HayYHbIX UCCIEIOBAHUI.
. DKCTIEpUMEHT U HaOIIOICHHUE.
. Knnaccudukanus ommbok B 9KCIIEPUMEHTAIBHBIX UCCIICOBAHUSX.
. llenu u 3a1aun 3KCIIEpUMEHTAIBHBIX UCCIIEJOBAHUM.
. [IpeacraBneHne UCXOHBIX SIKCIIEPUMEHTAIIbHBIX TAHHBIX.
. Monymu a1t 06paboTKH 3KCIIEPUMEHTAIBHBIX TAHHBIX.
10. Texnonorus Data Mining.
11. Knaccudukanus mporpaMMHBIX CPEICTB Al OOpabOTKH AKCIEPHUMEHTAIBHBIX JTAHHBIX.
CpencTBa BU3yalnu3ally SKCIEPUMEHTAIbHBIX TAHHBIX.
12. CrarucTiueckasi 0CHOBA MPEIBAPUTEILHON 00paOOTKHN HKCTIEPUMEHTAIBHBIX TaHHBIX. 3a/1a41
MpeIBapUTEIbHON 00paOOTKU JaHHBIX.

13. OtceB rpy0Obix morpenraocteit. [[poBepka rumoTe3sl 0 BUIE pacIpeIeIICHUS.
Ilpaxmuueckue 3a0anus
3amanue 1. OnpenenuTs NpeAMETHYIO 001aCcTh Il SMIIUPUUECKOTO UCCIIETOBAHUS: OOBEKT U
mpeaMeT ucclieoBaHus, GOPMYIUPOBKY 1IETH UCCIEIOBAHUS C YIETOM Iienei
(GYHKIIMOHUPOBAHUSI 0OBEKTA.
3ananue 2. J{ns npeqMeTHON 00JacTH OMpPEeIUTh OCHOBHBIE XapaKTEPUCTHKHU HCCIETyeMOTO
npolecca, Croco0bl MOJy4YeHUs: JaHHBIX U 0TOOPa3UTh B3aMMOCBSI3b MEXy HUMHU B BUJIE
JIPEBOBUAHON MEHTAJIILHOW KapThI.
3ananue 3. J{nsg npeqmeTHol 001acTy BBIIBUThH CYLIECTBYIOLIUE POTUBOPEUNS U
c(OopMyYIHPOBATH CYIIECTBYIOIIUE TPOOIIEMBI.
3ananue 4. McxoHble SMITMPHYECKUE TJAaHHBIC pa3MECTHUTh B makere Statistica.
3ananue 5. [ MCXOAHBIX SMITUPUUECKUX JTaHHBIX ONMPEACTUTH MPEAnoaaraeMyr QyHKIIHIO
OTKJIMKA U Habop (paKTOPOB C 0OOCHOBAHUEM I10 CMBICITY 3aJJauH.
3ananue 6. J[7151 MICXOIHBIX JaHHBIX BBIMOJIHUTH TOCTPOCHUE CTOJIOUYATHIX U KPYTOBBIX IUATPAMM,
nukrorpadukos (3 Buaa), MaTpUYHBIX TpauKOB U KOHTPOJIbHBIX KapT LllyxapTa.
3ananue 7. [loaroToBUTH onucanue 3aJaHuil B BUJE CIIANI0B 3JI€KTPOHHOU MPE3EHTALINH.
3ananue 8. I HCXOMHBIX TAHHBIX IOCTPOEHUE MPOBEPKY UHTEPKOPPEIALNN U
MYJIbTUKOJUTMHEAPHOCTH.
3ananue 9. J[ns MCXOAHBIX TaHHBIX MPOU3BECTH MOCTPOEHUE MHOXKECTBA HH(POPMATUBHBIX U
HEMH()OPMATUBHBIX (DAKTOPOB.
3aganue 10. {111 KICXOIHBIX JAHHBIX M TAHHBIX MMOCJIE KJIACTEPHU3AIMHU BBIIIOTHUT MOCTPOEHUE
JIMHEVMHON U MYJIbTUIIMKATUBHOU Mojieiel. /Joka3aTh NpUMEHUMOCTb KaKI0H MOJEIH.
3aganue 11. [TpoBepuTh NpeaNnOChUIKA METO/Ia HAMMEHBIIINX KBAIPATOB JJI KaX 01
IIOCTPOEHHOM MOJENH.
3aganue 12. BbIOTHUTH CpaBHEHUE MOJYYEHHBIX PE3yJIbTaTOB

3ananue 13. OUeHUTH CTPYKTYpPHAsi CTAOMIIBHOCTD MCIIOJIb3YEMbIX UCXO/IHBIX TaHHBIX.
3aoanus na pewenue 3a0au uz npogpeccuoHanIbHoU 0oaaAcmu, KOMNIeKCHble 3a0aHUs

O 0 1IN DN W BE
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3anmanue 1. [ MICXOAHBIX JaHHBIX BBIOJHUTE pacdeT MaTPHIIBI KOOPPHUITUCHTOB

COITOCTaBUMOCTH I10 (PaKTOpaM M HAOIIOJCHHUSIM, MATPHIIbI TAPHOI KOPPEISAIIUN, MATPHUIIBI

paccTosHu# (crocod pacyera pacCTOSHUS COTIAcOBaTh C BEAYILIUM MPEIIOJABATEICM).

3ananue 2. BIMOIHUTH KiIaCTepHU3aIHI0 (PAKTOPOB 110 METOTy KOPPEISIIUOHHBIX TLICSI.

3ananue 3. BRIMOTHUTH KIIaCcTepU3anuio Ha0moAeHnid. KonmuecTBO KI1acCoB HE JOKHO OBITh

menee 30. Beibop mporieypsl KiacTepru3ainy COrjiacoBaTh ¢ BEAYIIUM IPENOIaBaTEIICM.
3ananue 4. OGopMUTE pe3yabTaT IPEIBAPUTEIILHON 00pabOTKH JaHHBIX B BUJIC TMCHBMEHHOTO
oryera. B oTdere 0TOOpa3UTh: HCXOTHBIE TAHHBIC, MATPHUIIBI MEP CXOJICTBA U UX aHAJU3,
JEHJIPUT KITACTEPU3AIUH, COCTAB IPYIIT, HOBYIO MATPUIlY HCXOIHBIX JAHHBIX.

Tlepeuens meopemuueckux 60npocos

1. Mertonbl 3 exTuBHOIM opraHu3auu 06a3 U OAHKOB TAHHBIX U METOJO0B UX ONTHMH3AIIH.
ApxuTekTypa 6a3 JaHHBIX.

2. CucreMbl aBTOMATH3UPOBAHHOTO cOopa U XpaHeHwusl NaHHBIX. CepBepa 0a3 TaHHBIX.

3. Texuonoruu OLAP u Data mining B 3amauax 00paObOTKH JaHHBIX TEXHOJOTHUECKUX
MIPOIIECCOB.

4, MeTo/1pI aHAIHM3a TaHHBIX HA OCHOBE XEMOMETPHYECKOro mojaxoaa. Otéop, o6o0IeHe
nH(OpMAIIMK Ha OCHOBE TEOPUU COMILIMHTA.

5. [IpuMeHeHHEe METOIOB aHAIM3a, CHHTE3a, UCCIICIOBAHUS U ONTHMHU3AIUN MOTYJIbHBIX
CTPYKTYp CUCTEM cOopa U 00pabOTKH TaHHBIX.

6. TeopeTrueckre OCHOBBI, METOJIbI M aJITOPUTMbI 00pa0OTKH JaHHBIX JIJIs (POPMHUPOBAHUS

WHTEIUICKTYATBHBIX PEIICHUH MPUKJIATHBIX 33124 mpy noctpoeHuu ACY mMUpOKOro Ha3HAYCHUS.
Knaccudukanus u 0630p.
7. TeopeTrueckre MOJI0KEHUS U OCHOBBI MHTEUICKTYaJIbHBIX aBTOHOMHBIX YCTPOUCTB.
CTpyKTypHasi OpraHu3alus HHTEIJICKTYaIbHbIX CHCTEM.
8. Hcnonp30BaHne BEPOSATHOCTHBIX MOJICIICH JIUIsl OMTUCAHUS ICHCTBUN MHTEIUICKTYaTbHBIX
MaIlIHH.
9. TeopeTudeckre OCHOBBI, METOJIBI M AJITOPUTMBI TIOCTPOSHUS IKCIIEPTHBIX U THATOTOBBIX
nojacucteM. [I[pumMeHeHe SKCIePTHBIX CUCTEM ISl KOHTPOJIS TEXHOJIOTHYECKUX MPOIIECCOB C
CO3/IaHUS ATANITHBHBIX PETYIISTOPOB.
Ipaxmuueckue 3a0anus
1. [Tpu mpoeKTUPOBAHUH CIIOKHOM CUCTEMBbI aBTOMaTuyeckoro ynpasierus (CAY) 6b110
BBIJIETICHO IIECTh OCHOBHBIX MPOOJIEM: YCTOHYUBOCTD — 1; yIpaBisieMOoCTh — 2; peJoTBpaIleHNe
KPUTHYECKON CUTYAITUH — 3; TOMEXO03aMUIIICHHOCTh — 4; COTJIACOBAHUE — 5; CIIOKHOCTH
peanuzanuu — 6. [19Th 9KCTIepTOB MPOPAHKUPOBAIIU ATH MPOOIEMBI TIO BaXKHOCTH.
Oxcnepm  Ilpobnema

1 2 3 4 5 6
D1 1 4 3 2 6 5
7 2 1 3 4 5 6
33 2 4 5 1 6 3
Oy 1 3 4 2 6 5
35 4 1 3 2 6 5

[TpoBecTr paHKUPOBKY MPOOIIEM IO BaXKHOCTH.
2. JlecsTh 9KCIIEPTOB IPOBEIH PAHKUPOBKY IIECTH MPU3HAKOB, BIUSIOIINX Ha ITPOLIECC BBHITIABKU
CTaJll B KOHBEPTEPE.

Ilpuznax Oxcnepm

31 32 33 94 35 96 37 38 39 310
Hlym 6 1 6 6 6 6 4 5 6 6
IIBer
¢yrepoBku 4 5 4 5 5 3 ) 6 4 )
IIBer

IUIaMEHU 2 2 2 3 3 2 1 1 1 2
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IIBer

IBIMa 1 4 3 2 2 4 3 3 3 3
KauecTtBo npiMa 3 3 1 1 1 1 2 2 2 1
Hckpsl 5 6 5 4 4 5 6 4 5 4

[TpoBecTr paHKUPOBKY MPU3HAKOB.
3. Ilepen peuieHueM 3a1auu (3aa4y BbIOpAaTh CAMOCTOSTENBHO) CPEACTBAMU BBIYUCIUTEIBHOM
TEXHUKHU ObLIa BBIIIOJHEHA OLIEHKA IPOTPAaMMHOTO 00EeCTIeYeHUs Ha y100CTBO
H0JIb30BATENbCKOI0 HHTEp(delica (caMOCTOATEIbHOM BIOpaTh He MeHee 10 mporpaMMHBIX
npoaykToB). HeoOX0a1MMO BHIIOTHUTE OCTPOCHNUE PAH)KUPOBAHHOTO PSJIa U PACCUUTATD
CTaHJApTU3UPOBAHHbIC PAHTU
a) 7151 OJIHOTO AKCIEPTa;

0) JIJIs1 TISATH DKCIIEPTOB.
3adanus na pewenue 3a0au u3 nPoheccuoHaIbHOU 00IACMU, KOMNIEKCHbLE 3A0AHUS
1. PazpaboraTh nporpaMMHBII MPOJYKT JJIs pacueTa paHroB JH000T0 KOJIMYECTBA albTEPHATUB
JUTs1 JTFOO0TO KOJIMYECTBA IKCIIEPTOB.
2. CocTaBUTh NpOrpaMmy JJIs peajln3alluy aaropuTMa mpu J1r000M KOJIMYECTBE alIbTePHATHB U
AKCHEPTOB. BBIMOIHUTH TECTUPOBAaHUE MTPOTPAMMHOTO MpoaykTa. OToOpasuTh rpaduvecku
3Ha4YeHUs K03()(HUIIMEHTOB KOMIIETEHTHOCTH Ha Ka)KJIOM I11are UTeparHu.
3. CoctaBuTh MpOrpaMmy ISl peaIi3alyy alrOPUTMOB IIPH JTFOOOM KOJIHYECTBE AIbTEPHATHB H
9KCHEPTOB. BBINOIHNTE TeCTUpOBaHUE MPOrpaMMHOIo NpoaykTa. OToOpa3uTh rpaduyecku:
— 3Ha4eHUS KOA(PPUIIMEHTOB KOMIETEHTHOCTH Ha Ka)KJJOM IIIare UTeparfu i KaxI0ro
ITOPUTMA;
— MOTPEIIHOCTh MEXKAY K0d((HUIIMEeHTaMU KOMIIETEHTHOCTH Ha Ka)JIOM IIare UTEepaluy JUIst
Ka)J10Tr0 aJIroOpuUT™a.
4. CeTn yHHBEPCAILHBIX Mara3MHOB TPEITIOKEHO JIJTsl peaTu3allii CEMb HAMMEHOBAaHUI HOBBIX
TOBApOB (X1 — x7). 'pynna u3 MmATH 3KCIIEPTOB MPOBENIA PAHKHUPOBKY TOBAPOB, YUUTHIBAS UX
NOTPEOUTENBCKUE CBOMCTBA, OXKHIAEMBIE CIIPOC, YCIOBHS TOCTAaBKU U XPAHEHUS:
—3KCIepT 11 X = X, o€ X3 > X, > Xg > Xg o€ X;;
— DKCIIEPT 2: X o€ X, o€ X5 = X, = Xg > X; > Xg;
— DKCIIEPT 3: X o€ X, > X3 > X, o€ Xg > X; > X ;
—3KCIepT 4: X, = X, = X3 > X, o€ Xg > X; > Xg;
— OKCIEPT S: X, = X, > X5 > X, > Xg o€ X; o€ Xg.
[Tpopan:xupoBaTh (PaKTOPBI, UCIIOJIB3YSI PA3INYHbIE METO/1bI KOJIJIEKTUBHOTO IPUHATHUS PELLICHHS.

5. PazpaboTaTh nporpaMMHbI€ MPOIYKTHI.
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0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHas arrectanus 1o AucuuruinHe «CucteMbl 00padoTKU HHPOPMALIUU U TPUHATHUS
pelIeHnit» BKIIOYAeT TEOPETHUECKHUE BOMPOCHI, TTO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAHUH, ¥ IPAKTUIECKUE 33JaHNUS, BBISBISIONINE CTEIICHb CHOPMUPOBAHHOCTH
YMEHHH U BIaJIeHU, TpoBoAUTCA B (hopMe B (hopMe 3aueTa ¢ OI[CHKOM.

3a4er ¢ OLEHKOW MO AUCUUIUIMHE TPOBOAUTCS 110 PE3yIbTaTaM OTYETHOCTH HA MPAKTUIECKUX
3aHATUAX C OIPOCOM B YCTHOM (hopMe IO TaraM BBIIOJHEHUS U aKTUBHOTO BBICTYIUICHUS B
Oeceie-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.

IHoka3aTesu M1 KPpUTEPUM OLIEHUBAHMSI 3249€TA C OL[EHKOM:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00yJaroLIMiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOTO MaTepuraa, CBOOOTHO BBIMTOIHSAET MPAKTUYCCKHUE 3aJaHHsI, CBOOOTHO OTIEPUPYET
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «X0po1uo» (4 6amia) — o0yJarouiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPYJHCHUS IPU AaHATUTHYECKUX OTIEPALNsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUSATHUI TOIYCKAIOTCS
OIIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUICs
WCIBITHIBACT 3HAUNTENbHBIE 3aTPYAHCHUS [IPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMU TIPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO» (2 Oasia) — 00yJaroIIuiCst JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUSI U OOBSICHEHUs] UH(OPMAIIMH, HE MOXKET IOKa3aTh UHTEIIEKTYyaJIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.
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