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AHHOTANMA

Hacrosimas yueOHast AMCIUIUIMHA SBISIETCS TUCHMILIMHON B y4eOHOW MporpaMmme NOATrOTOBKH OakanaBpuaTa
HanpasieHus «lIpuknannsle mMarematuka u ¢gusuka». Kypc sBiasercs oOIMIETEXHHMYECKMM M OCHOBOM JUIA
paccMOTpeHHs] BOMPOCOB MOCTPOCHHUA M obecreueHus] (PyHKIMOHHUPOBAHUS CHUCTEM INOAJCPKKU MPHUHSATHUS
pelieHUl B TEXHUUYECKUX, IKOHOMHUYECKMX M COLHUAIbHBIX cHUcTeMax. JlaHHas NUCLUILIMHA OTHOCHUTCA K
BapHaTHUBHON YacTH 00pa30BaTeIbHONW IPOTPaMMBI.

1. leau u 3apauu

Meap AUCUMNIMHBI
*  OCBOCHHE TEXHOJIOTHH TPEIOCTABIICHUS 3HAHWHA M JWHAMHUKH MPOIECCOB B MAaKpO CHCTEMax M
CBSI3aHHBIX C HEW MAaCCHBOB CJIA00CTPYKTYPUPOBAHHOM WHPOPMALINY;
* OCBOCHHE MEXaHHM3MOB IIEJIETONaraHus, BLIOOpa JaHHBIX U MOCTPOCHUS aJITOPUTMOB W3BIICUCHHS

3HaHHI71 Hn3 JaHHBIX, OIINCBhIBAOIIINUX CUCTCMBI pa3J'IPI‘lHOI>i HpI/IpOI[BI
(TIpOU3BOICTBEHHO-OKOHOMHYECKHE, IeMOTpaduuecKre, MPUPOTHO-IKOIOTHIECKIE, HH(POPMAIIMOHHEIC
u 1p.);

* OCBOGHHE METOJIOB IIOPOXKICHHS THIIOTE3 O MOJEIISX JHHAMHKH MaKPOCHCTEM;
*  (¢opMHpOBaHME 3HAHHH O METOAAaX M AITOPUTMAX PEAYKIHH pPa3MEpHOCTEeH IapaMeTpoB W
aTpuOyTOB B YCIOBHIX 00pabOTKH OOBIIOr0 KOJM4ecTBa HH(POpMAIUH;

* (opmupoBaHHE NPAKTUYECKUX HABBIKOB NPUMEHEHHs M3yYEHHBIX METOJIOB U CXEM DPaCCyXICHUM
NIPY IPUHATHH PEIICHUH MHOKECTBEHHOTO BBIOOpA.

3agaum AUCHUILUITHHBI
* OCBOCHHE CTY/ICHTAMHU IMOJXO/I0B, METOIOB M MOJEINEH /Ul MOCTPOCHHUSI MHPOPMAIIOHHBIX CUCTEM,
00paboTKH CBS3aHHBIX C HEW JaHHBIX C LENbI0 aHATN3a JMHAMHKH TPOLECCOB PA3IUYHON MPUPOIBI H
HOBBIIICHNS] TOYHOCTH TIOCTPOSHHUSI IIPOTHO30B ¥ CLICHAPHEB;
. NpuoOOpeTeHNUEe B YCIIOBHAX CJIa0OW CTPYKTYPHPOBAaHHOCTH W MHOTOMEPHOCTH JTaHHBIX
NPAKTUYECKUX HABBIKOB HM3BICYCHHS 3HAHWM M UX MHTETPAlMd B MH(POPMALMOHHBIC CHUCTEMBI LIS
MOCJIEIYIOMIEro mocTpoeHus 3P eKTHBHBIX HH(OPMAITMOHHBIX MOJIENICH MaKPOCHCTEM;
*  IpPUOOpETEHHE YMEHUSI MHTEPIPETUPOBATH IOJTYYCHHBIC PE3YJIbTaThl Uil MOCTPOCHHS CHCTEM
MOAJCP)KKH TIPUHATHUS PELICHUH C ENbI0 ONTUMH3ALUHM JCATSIBHOCTH M OOBSCHEHUS HPUPOIBI
BO3HUKAIONIUX B MakpocucTeMax 3pQeKToB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHbleé BapHaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-4.1 JlemoHCTpHpyeT yMEHHE BECTH OOMEH JEIIOBOM

VK-4 CriocobeH 0CyIIeCTBIATD JCIOBYIO uHpopmanueii B yCTHOW M mNHUChbMEHHOH (opmax Ha
KOMMYHUKAIIUIO B YCTHOM U MTUCbMEHHOU rocyqapcTBeHHOM s3bIke Poccuiickoil @Denepanuu W He
(bopmax Ha TOCYIAPCTBEHHOM SI3BIKE MEHEee YeM Ha OTHOM HHOCTPAHHOM SI3bIKE
Poccuiickort @eneparun u vHOCTpaHHOM(BIX)  [VK-4.2 HUcnonb3yer COBPEMEHHBIE
A3bIKe(ax) MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIC cpeacTBa JUTS
KOMMYHHKALUH
OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a91

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u YIpaBJeHUs, BBIIENsET 0a30BbIE COCTABIISIIONINE 3a/1a91




YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHaHTHI PEIICHHS
3aJaydl YIpaBJCHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHbBIE
3HAHUS, YMECHUS U HABBIKY ISl PELICHHS
THUIIOBBIX 33]1a4 yIPABJICHUS B TEXHHYECKUX
cucTeMax

OIIK-3.1 Brnazmeer OCHOBHBIMHU IIOHSITHSIMU W 3aKOHAMH
TEOpUU yIPaBICHUS

OIIK-5 CnocobeH pa3pabarsiBaTh METOABI
MOJICJIUPOBAHUS, AHAIN3A U TEXHOJIOTHU
CHHTE3a MPOILIECCOB U CHCTEM B 00JIaCTH
TEXHUKHU U TEXHOJIOTHU

OIIK-5.1  Pa3zpaGarpiBaeT  MeTOABI  MOJEIHPOBAHUS
MPOLIECCOB U CUCTEM B 00J1aCTH TEXHUKH U TEXHOJIOTUU

OIIK-5.2 Pa3pabarpiBaeT METOABI aHaANIM3a MPOIECCOB U
CHCTEM B 00J1aCTH TEXHUKHU U TEXHOJIOTUH

OIIK-5.3 YmMmeer ucnonp30BaTh IPOrpaMMHOE U allllapaTHOe
o0ecrieyeHHE aHalIM3a M MOJAEIHPOBAHUS IPOLECCOB H
CHCTEM B 00JIaCTH TEXHUKH U TEXHOJIOTUU

OIIK-6 CriocobeH npuMeHsITh MaTeMaTHYECKue,
CHCTEeMHO-aHAJIMTUYECKNE, BEIYNCIUTEIbHBIC
METO/IbI U IPOTPaMMHBIE CPEACTBA ISt
pelIeHns MPUKJIAJAHBIX 3a1a4 B 00J1acTh
CO3JIaHMsI CUCTEM aHAJIN3a U aBTOMAaTHYECKOTO
yIpaBICHUS U UX KOMIIOHEHTOB

OIIK-6.1 IIpumenser €CTECTBEHHOHAYYHbIE u
OOIIEHHXEHEPHBIE 3HAHUS, METOABl MaTeMaTHYECKOTo
aHanM3a M MOJAEIUPOBAaHUSA, METOABl BBIYHCIUTEIBHON

MaTEeMaTUuKHU ISl aHau3a MOACICH U peuICHUA HAY4YHbIX W
TCXHUYCCKHUX 3aaa4

OIIK-6.2 [IpumMeHsieT mporpaMMHBIE CPEACTBA IJIsl PELLICHUS
NPUKIAJHBIX 337a4 B 00JACTH CO3/1aHMsI CUCTEM aHalINM3a U
ABTOMAaTHUYECKOTO YIPABICHUS U MX KOMIIOHEHTOB

OIIK-6.3 Hcnons3yer mporpaMMHbIE
pa3paldoTKy UHPOPMALMOHHBIX CHCTEM

cpelncTBa s

OIIK-6.4 OcymecTBisieT HOUCK HEOOX0ANMOM HHpOpMaH
B 0a3ax JaHHBIX ¥ HHPOPMAIIMOHHBIX CUCTEMAaX

[MK-2 CriocobeH MpoBOUTh aHAIH3 CUCTEM
YIOPaBJICHUS U UX KOMIIOHEHT

[MIK-2.1 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX ~ TEOPETHUYECKHX MOAXOAOB W yMEET
OLICHMBATh TOYHOCTh HPUOMMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-2.2 CnocoGeH nUpOM3BOAUTH AaHAIU3 AHAJOTHYHBIX
MIPOEKTOB, OTIpeIeIsst ux MOJIO’KUTEIbHBIE "
OTpHLIATENIbHBIC KaueCTBa

[MK-3 CriocobeH nMpoBOIUTh MOJICTUPOBAHHUE
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT

[IK-3.2 Brnageer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMU IPOTPAMMHUPOBAHHUS

[IK-3.3 VYmeeT CcTpoUTh MAaTEMaTUYECKUE MOACIH MJId
OMHCAaHUS W HCCIEJOBaHUS MPOIECCOB M SBICHUH B
COOTBETCTBYIOINUX CHCTEMaxX

[MK-4 CriocoOeH BBITIONHUTE OLIEHKY, pacdeT u
MPOEKTUPOBAHNUE CHCTEM YIIPABICHHS U UX
KOMITOHEHT

I[K-3.1 HWwmeer minybokoe 3HaHWE ©  I[OHHMaHUE
MOJZIETHPOBAHUS CUCTEM U TEOPUHN YTIPABIECHUS
[1K-4.1 IIpoBoaut OpPHEHTUPOBOYHBII pacyer

SKOHOMHUYECKOMH 11e71eCO00Pa3HOCTH MPUHSTHIX PEIICHUN

[K-4.2 Ymeer ompenensits Habop  HEOOXOAMMBIX
MPOrpaMMHBIX MPOAYKTOB (MPUKIAIHBIX MOJIB30BATEIbCKUX
MPUJIOKEHUH ¥ CEpPBEPHBIX pEIICHWH) IS pealu3aiuu
KOHKPETHOM NPOEKTHON 3aJayd C LEeNblI0 MHHUMHU3ALUH

TPyLOEMKOCTH u ITOBBIIEHUS 3KOHOMMYECKOU
a¢dhexTuBHOCTH
[IK-4.3 VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,

OIIPEACISIONINE H3yYaeMyl CHCTEMY,
YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIHHBI

n HOpOU3BOAUTH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

* COBpEMEHHBIEC IPOOIEMBI MOCTPOCHHS NHPOPMALIMOHHBIX CUCTEM;

* 0a30Bble MOAXOIbI, METOABI M MOJEIN CHCTEMHOIO aHaJIM3a, HMO3BOJSIOIIME MPOBOIAUTH aHAJIM3
JAHHBIX, OMUCHIBAIOIINX IWHAMHKY Pa3IUYHbIX KIaCCOB MaKPOCHCTEM;

* crenu@uKauyu COBPEMEHHBIX HH(POPMAIIMOHHBIX CUCTEM;

* TEOPETHYECKUE U MPAKTHYECKUE aCHEKTHI MMOAXO0Aa AJIsl aHAIM3a Pa3IMYHBIX MOJEINEH U CBA3aHHBIX
C HUMH KJIACCOB MH()OPMALMOHHBIX CHUCTEM M HACHTH(UKAIIMM MapaMeTpoB Mojenel (M3BICUECHUS
3HaHUM).

* II0JIb30BaThbCs CBOMMH 3HAHUSIMHU ISl pelieHUs] MHPOPMALMOHHO-TIPUKJIAHBIX 33134, CBA3aHHBIX C
aHaJM30M HIMPOKOTOo Kiacca MH(OPMAIIMOHHBIX CUCTEM;

* JIe7aTh KOPPEKTHBIC BBIBOABI M3 CONOCTABJICHUS PE3yJIbTaTOB TEOPETHUYECKOIO U KOMIIBIOTEPHOTO
MOJIETHPOBAHUS (IKCIIEPUMEHTA);

* TPOU3BOAMTH YHCJICHHBIC OLICHKU IEJIEBbIX TApAMETPOB U CLICHAPHBIX NIEPEMEHHBIX;

* (opmanu30BBIBaTH MPOLEAYPY LEICTIONATaHMs /IS pEIICHNs] KOHKPETHBIX 3a/1a4;

. OCBaMBaTh HOBBIE MpEIMETHBIE OONACTH, TEOPETUUYECKHE MOAXOABI U 3IKCIEPUMEHTAIIbHBIC
METOMKH;

* TI0Jy4aTh ONTHMAJbHBIC 3HAYCHUS U3MEPSEMBIX BEJIMUMH U OILICHUBATh CTENIEHb UX JOCTOBEPHOCTH;
. 3G PEeKTUBHO HCIONB30BaTh HMH(MOPMAIOHHBIE TEXHOJIOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOAUMBIX TEOPETUYECKUX U IPUKIIAIHBIX PE3yIbTaTOB;

* CTPOHUTH COBPEMEHHbBIC MPHUKJIAJAHBIE AITOPUTMBI AT OLEHKH 3(PPEKTUBHOCTH MH(OPMAITMOHHBIX
CHCTEM;

* TPUMEHATH JUCKPETHBIC U HEIPEPHIBHBIE METObI U MOJENHN Ul aHAIN3a M PELICHUs aKTyaJlbHbBIX
MPAaKTUYECKUX 3a/ad, CBS3aHHBIX C OOpabOTKOH OONBIIOTO KOMMYecTBAa WHGPOPMALUH, CTPOUTH U
MPOBOIUTH UAECHTH(UKAIIMIO CTOXAaCTHUECKUX MOJIeJIeH, aIeKBaTHBIX KOHKPETHOH 3a/1a4e.

BJIAJIETh:

* MPHUKIATHBIM alapaToM CUCTEMHOTO aHalIu3a B 00JacTH MOCTPOCHHUS MH(POPMALTMOHHBIX Mojemneit
MaKpOCHCTEM, WICHTU(HKALMK MapaMeTpoB Mojenel (M3BICYEHUS 3HAHWH) W HMHTETPajbHBIX
XapaKTEepUCTHK CHUCTEM C LENbI0 CTPYKTYPHO-(PYHKIMOHAJIBHOTO aHalin3a, NPOCKTHUPOBAHUS H
[IOCTPOEHHUS CLIEHAPUEB TUHAMUKY MaKPOCUCTEM;

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIy;

* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI;

* KyJbTypOH NOCTAaHOBKH M MOJAETUPOBAHUS 33]1a4;

*  HaBBIKAMH TI'PAaMOTHOM 0OpaOOTKM pE3yJbTaTOB ONbITA M COMOCTABICHUS C TEOPETHYECKUMHU
JAHHBIMH;

* IIPaKTUKOM MCCIENOBAaHUA U PEILEHUs TEOPETUUECKUX U IPUKIIAJHBIX 331a4;

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CucteMHBI TOAXOJ MpPU IMOCTPOECHHU 3 3 7
WH(POPMALIMOHHBIX CUCTEM
Bexnu B pa3BUTHH TEOPHUH
2 WH(POPMAIIMOHHBIX cucTeM (HC). 3 3 6
Crenuduxaryu coBpemeHHbIx MC
3 AHanu3 cucTeM Kak H3ydeHHe MojelneH, 3 3 6
OTIMCHIBAIOLINX OOBEKTHI
4 Mertonomnorus MIPOEKTUPOBAHUS 3 3 12
MH(QOPMAIMOHHBIX CUCTEM




MopenupoBaHue W aBTOMAaTU3aLUs
5 HIPOEKTUPOBAHUS CTPYKTYpPBI 3 3 12
MH()OPMALMOHHBIX CUCTEM
6 [Ipobnembr MPOEKTUPOBAHUS 3 3 12
MH()OPMAIMOHHBIX CUCTEM
Pazpaborka u omnucanme JOTHYECKOH
7 CTPYKTYpbl MH()OPMAIIMOHHONW CHCTEMBI, 3 3 12
3Talbl IPOEKTUPOBAHUS
CucreMHOE MOIENHPOBAHUE KaK METO.
] (bopManmavuI/H/I 3HaHUH NpU NOCTPOCHUU 3 3 4
JIOTUYECKOM CTPYKTYPBI
MH()OPMALMOHHBIX CUCTEM
WNudopmannontsie CUCTEMBI Kak
CUCTEMBI NOAEPKKU MPUHATHUS
9 pelleHul, HaKOIJIeHUs, NPEINCTABICHMUS, 3 3 4
HWHTEJUIEKTYaJIbHOTO aHaJIn3a u
UCIOJNb30BaHUSl JAHHBIX B Pa3IMYHBIX
MPEIMETHBIX 00JIacTAX
10 JluHaMuyeckass HMHTErpanus AaHHBIX B | 1 1
CHCTEMY MOJAEPKKH MPUHATHUS PELICHUI
11 Amnanu3 ganaeix Data Science. 2 2 4
Hroro yacos 30 30 90
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 5 (Ocennuii)

1. CucteMHbI# TOAX0 IPH MOCTPOCHUH HHPOPMALMOHHBIX CHCTEM

AHanu3 CyIIHOCTHBIX aCHEKTOB paccMaTpHBaeMOi IpOOIEMbl M MOJECIMPOBAHUE ITOJHOTO LMKIIA
00paboTkn MHPOpPMALUKM, HAayMHAasg cO cOOpa MHPOpPMAUWU W 3aKAHYMBAs IIOJIYYEHHEM HOBBIX
3HAHUU JUISI OPUHSTUS PELLICHUM.

2. Bexu B pazButnu Teopun nHpopMmannonueix cucreM (UC). Cnenuduranmu coBpemennbix MC

I (1965-1975 1) - Tpu momenu BJI; 11 (1975-80) ananu3 ceMaHTUYECKHX BO3MOXKHOCTEHM Mojenen
JAHHBIX, TPYAHOCTH MPH TMOCTPOCHUU HH(DOPMAI[MOHHOIO MPEACTABICHUS 3HAHWA MPU MOMOIIU
tpaauimonueix Moaenei; 11 (1980-1990) cemantuueckue moaenu B, IV (1990-u.8.) — big data,
cloud computing.

3. AHAIHU3 CHCTEM KakK HU3YyUCHUC MO)ICJ'IGﬁ, OITMCBhIBAIOIINX OOBEKTHI

W3BnedyeHne 3HAHMM Kak I/I,Z[eHTI/I(bI/IKaLII/IH mapamMeTpoOB MOHGHeﬁ CHUCTECM. Hepexo;:[ K aHalIu3y
napaMmeTpoOB MaTEMATUYCCKUX MojieNnel u IMOCTPOCHHUIO CHEHAPUCB JUHAMUKU CUCTEM.

4. MeTonon0rusi NPOEKTUPOBAHMS HHPOPMAILIMOHHBIX CUCTEM

Dtanbkl NPOCKTUPOBAHUS: CHUCTEMHBIN aHAM3 TPEIMETHOW O0JAaCTH C BBIICICHHEM OCHOBHBIX
MUHTCTPAIBHBIX ~ XapaKTEPUCTUK M  BBIOOPOM  JaHHBIX IS MOJCJIUPOBAHUS, IOCTPOCHHE
KOHIICTITYyaJIbHOH (CEMaHTHUYECKO) MOJENN TPEIMETHOW O00JacTH, MOCTPOSHHE KOHIICTITYaJbHOM
Mofenu (CTPYKTypbl M (YHKIMH dIIeMEHTOB) 0a3bl JaHHBIX, BbIOOp KOMIUIEKCA TEXHUYECKUX
cpenctBo CYBJ] (pensumoHHas, HWepapxXxuueckas, CeTeBas), NIJIOTHAs pealn3alisi CHCTEMBI,
WHTCIUICKTYyaIbHBI  aHaJIM3 JIAHHBIX W HACTPOWKa CHCTEMBl, MTEPAaTHBHOE IPOJOJIKECHHE
(dopManuzany ¥ MOJCITHMPOBAHHS PEJAMETHOM 00JIacTH.




5. MozpenupoBaHue U aBTOMAaTH3aIHs IPOEKTUPOBAHUS CTPYKTYpPhl HH()OPMALIMOHHBIX CHCTEM

VpOBHH IPOEKTHPOBAHHS HH)OPMAIIMOHHBIX CUCTEM.

LleneBoii MPUHIMII TPOSKTUPOBAHUS HHPOPMALIOHHBIX CHCTEM.

Crenudukanmu 6a3 TaHHBIX B KOHTEKCTE CO3JIaHMsI HH()OPMAIIMOHHBIX CUCTEM.
Maremaruyeckuii anmapar npy mocTpOSHUH HHGOPMAIIMOHHBIX CUCTEM.
dopmanu3zanus TanoB MOCTPOCHUS CUCTEM HH(POPMALIMOHHOTO MOJCINPOBAHHS.

6. [IpobneMbl poeKkTUpoBaHMs HH(OPMAIIMOHHBIX CUCTEM

Br160op MeTo10B MoaeMpoBaHUs HHOOPMALIMOHHBIX CHCTEM Ha JTarle MPOeKTHPOBAHHUS.

Breibop Merofonorun cuHTE3a CTPYKTYphI (CBS3€i KOMIIOHEHTOB): cOop WHGopManuu, oOIas
KOHIICTIIIVSI TIOCTPOCHHUSI, OTIPEICIICHNE M CUHTE3 II00AaJbHOTO KPUTEpHs, eIl M 3a/1ad, STaloB H
METOJIOB IPOEKTUPOBAHMS M METOAOJNOTMH WX peaau3aluyd, BHIOOp METOAOB M MPOLELyp
eJeToIaraHus, MPOTOTHITUPOBAHNE CEMaHTHYECKHIX CBS3CH.

dopmupoBaHHe apXUTEKTYphl ((QYHKIHOHAIBHOH W JOTMYECKOW MOJIEIU CTPYKTYPBI) CHCTEMBI:
CHHTE3 JIOTHYECKON CTPYKTYPHI (KOHIENTYaILHOW CXEMBI, MOJICIH ), BBIOOD MOJUTHUKH 10 00paboTKe
Oymymmx moTpeOHOCTEeW IoNb30BaTeleld B KOHTEKCTE IeNie TOCTPOCHUS M HMMEIOIIETroCs
MHCTPYMEHTapHsl, MacIITaOUPOBAHNE CUCTEMBI.

Co3manue ¥ coJep)KaTelIbHOE HANOJNHEHWE HMH(OPMAMOHHON CHUCTEMBI HHCTPYMEHTaMHU
MHTEJJICKTYaJbHOTO aHalM3a [aHHBIX, B TOM 4YHCJIE€ WHCTPYMEHTapueM H3BJICUCHUS 3HAHUU U3
naHHBIX U Moxenelt (Models Mining).

Pa3zpaborka maremMarnyeckoil MOJENM TPUHATHS PEUICHUH B BHJE aireOpandeckod KOMIIO3HIIUU
0a30BBIX MOJIEJICH, PEIIAIOIINX TPABIJI H PEATH3YIOIIUX X aJITOPUTMOB ISl TIOCTPOCHUS CLICHAPHEB
(mporpamMmMHo-MareMarndeckuil anmapar). OmeHka TOYHOCTH (OIHOKH 0000IIeH!S).

dopmanuzanys METOAOB IOCTPOCHHUS CUCTEM IOIAEPKKH NPHHATUS PEIICHHH B INPEeIMETHOMN
o0JacTH.

Wuterpanuss  NpeacTaBICHUH  OKCIIEPTOB  JUIS  HOCTPOCHMS  KOHLENTYaJbHOW  MOJEIH
WH(POPMAIIMOHHOHN CHCTEMBI.

BbiOop MeTomoB MMMTAIIMOHHOTO MOZEIMPOBAaHME I OLEHKH 3()(HEKTHBHOCTH MOCTPOCHHOM
MH()OPMAIIMOHHOW CHCTEMBI.

7. Pa3pabotka W onMcaHWe JIOTHYECKOW CTPYKTYphl HMH(POPMAIIMOHHOW CHCTEMBI, JTarlbl
[IPOEKTUPOBAHUS

MeTolbl CUCTEMHOTO TMOJX0Ja TMPU TIOCTPOCHUM JIOTUYECKOW CTPYKTYPHl WH(POPMAIMOHHOM
CHCTEMBI;

®opmupoBaHHE OHTOJOIMU M CEMAHTHKH (MEpapXHH W CBSA3EH MEXIy HOHSATHAMH) MPEIMETHON
obiacTy;

Bb100op 1eneBbIX MOJIB30BATENBCKUX TEPEMEHHBIX. DCKH3 CBA3EH UYHCIIOBBIX NEPEMEHHBIX B BUIE
TOIIOJIOT MU B BEPOSITHOCTHOM IPOCTPAHCTBE (B CITydae CTOXaCTHUECKUX TIEPEMEHHBIX);

CO6op M aHamu3 CTPYKTYp JAAHHBIX, BKJIIOYaeMbIX B HMH(OpMalMOHHYIO cuctemy. OmpeneneHne
CTENCHN HEOOXOIMMOM eTaan3alu CTPYKTYPbl B HHPOPMAIK B CUCTEME C YUETOM IIeliei U 3a1aq
MIPOEKTHPOBAHNS;

OTtobOpakeHue Mojienu 00beKTa U HeOOXOAMMBIX (DYHKIIMH B CTPYKTYpe 0a3 JaHHBIX;

CuHTe3 J0oru4ecKkoi CTPYKTYphI (METO/BI U IpaBmiia TpaHcdopmanuu GopMaln30BaHHOTO OMHMCAHUS
NPEAMETHOH 00JIaCTH B JIOTHYECKYIO CTPYKTYPY CHCTEMBI);

AHalM3 COOTBETCTBHSI TOCTPOSCHHOM MH(POPMAIMOHHON CUCTEMBI BEIOPAHHBIM IIEIISIM;

AHanm3 MacmTabupyeMoCTH ¥ THOKOCTH CHCTEMBI,

AHanu3 YyBCTBHTENBHOCTH (sensitive analysis) moiy4aeMblX ¢ MOMOINBIO HHGOOPMAIIMOHHON
CHCTEMBI PE3yJIbTaToB 10 OTHOIICHHIO K ee CTpykType. OLeHKa BIUSHUS W3MEHEHUH BO BXOIHBIX
napaMeTpax Ha 3QPeKTHBHOCTh HH()OPMAIIMOHHON CHCTEMBI B BEIMUMHAX BEIOPAHHBIX KPUTEPHEB;
OueHka BpeMEHH peaar3aluy MPOTOTUIIA CHCTEMBI;

Ananu3 3aBucHUMoOCTell U 1yOnupoBaHust HHOOPMALIMK U CBSA3EH, aCCOLMATUBHO-IPUYMHHBIN aHATIN3
B 0a3e JaHHBIX CHCTEMBI, arperupoBaHUE W Je3arperupoBaHHe aTpuUOyTOB, MpeoOpa3oBaHUE U
MHTETrpalysl acCOIMATUBHBIX CTPYKTyp. CHHIYISpHOE Pa3I0KEHHE MAaTpHIl KaK METOJ CHUKEHHS
(penykuun) pasMmepHocTel arpulyTOB.



8. CucreMHOEe MOIEIMpPOBaHME Kak MeTox (opMmanu3alvy 3HAHUKH HPU HOCTPOCHHHU JIOTHYECKOMH
CTPYKTYPbI HH()OPMAILIMOHHBIX CUCTEM

KoMITOHEHTBI CHCTEMHOTO MOJAETUPOBAHUS: MaTeMAaTHYECKOE MOJICTUPOBAHUE, KOMIIBIOTEPHOS
MOJIENIUPOBaHe, WHPOPMAIIMOHHOE MOJICIMPOBAaHUE, MOJICIIUPOBAaHUE TMpollecca IMPUHSATHS
pelleHni, WMHTAMOHHOE  MOJCIMPOBAHNUE, ONTHUMH3AIMOHHBIE MOJIENH, BEPOSTHOCTHOE
(cToxacTudeckoe) MOJEIUPOBAHHE.

9. MH(pOpPMAIMOHHBIC CUCTEMbl KaK CHUCTEMBI TMOMJCPXKKH TMPUHATHS PEIICHUHA, HAKOTUICHHUS,
Npe/ICTaBICHUs, HHTEIUICKTYaJ IbHOTO aHAJIN3a U MCIIOJIb30BAHUS JaHHBIX B Pa3IMYHBIX MPEAMETHBIX
oOmacTax

[lonsarue apromaruzaumm DSS (decision support systems). IIpoOmeMsl mpencTaBieHHs 3HAHUM
IOpeAMETHOM o0nacTu (CTPYKTYpUPOBAaHHBIE M HECTPYKTYpHPOBaHHbIE JaHHBIE). DaKkTOpbI
3¢ PEKTUBHOCTH: TPOAODKUTEIBHOCTh MPOCKTUPOBAHUS M CIIOKHOCTh BHECEHHsS] HM3MECHEHHUH B
peanu3oBaHHbIe ccTeMbl. [[puHINMI MOTYIIBHOCTH.

10. JIlnnamuveckast ”HTETrpalys JaHHBIX B CUCTEMY MOAJCPIKKHU IIPUHSTHUS PEIICHUI
O030p anmapara ¥ HTHCTPYMEHTAPHsI UHTETPAIUY alPUOPHON 1 HaOII0aeMoi HH(OpMAITHH.
11. Ananmu3 nannbix Data Science.

Hayunsle HampaBieHus aHanu3a JaHHBIX Data Science, METOZOIOTMM MHTEIUIEKTYaJIbHOTO aHAIH3a
naHHbIX (u3BNeueHHs 3HaHuWil) Data Mining, ananu3za Oosplioro koiauuecTBa JaHHbIX Big Data,
obnaunpix Berumcnennii Cloud Computing B KOHTEKcTe QopManmu3alii  CTPYKTYpbl |
(YHKIIMOHATBHBIX CBSA3EH MEXKIy IEpEMEHHBIMH B MH()OPMALIMOHHBIX CHCTEMaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

ydeOHas ayIuTOpHsl, IEPCOHAIbHbBIE KOMITbIOTEPHI.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — penepansubrii mopran «Poccuiickoe 00pa3oBaHUE).
2. http://benran.ru —OubIUOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoil akaieMuH HayK.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mporecce npakTHUECKUX 3aHATHH HCIIONB3YIOTCS CUCTEMbl KOMIIBIOTEPHOU aJireOphl 1
nmporpamMmHble nmaketsl Matlab.

[Ipumeps! pacueToB TUIOBBIX 33/1a4 TaK)Ke MPUBOAATCS B cpezie Matlab.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneninoe ocBoenue Kypca «Teopust HHGOPMAIIMOHHBIX CUCTEM» TpeOyeT OOJBIIO caMOCTOsSTeNLHON
pabotsl cTyaeHTa. B mporpamMme Kypca mpuBeIeHO MHHAMAIBHO HEOOXOAWMOE BpeMs sl paOoThI
CTyAEHTA HaJ TEMO.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— mpopaboTKy ydeOHOro marepuana (MO KOHCIIEKTaM JICKIIMH, CEMWHApOB, y4eOHOH U HaydyHOU
JUTeparype);

— peleHune 3a1a4, npeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U PAKTHYCCKUX 3aHATHSIX;

— MMOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKOBOJACTBO W KOHTPOJIb 32 CaMOCTOSITEILHOW PabOTOM CTYIEHTa OCYINECTBISICTCS B PE3yNbTare
aHaJIM3a UTOTOB KOHTPOJIbHBIX, CAMOCTOSTEIBHBIX Pa0OT, a TAK)KE MHAUBUIYATbHBIX KOHCYIbTAIIUH.
IMokaszareseM BiaJcHUsS MaTepPUAIOM CIY)KUT YMEHHE CTABUTh M pemiarsh 3aaadn. Jins hopmupoBanus
YMEHUsI TIPUMEHSTh TEOPSTUYCCKUE 3HAHMS Ha MPAKTHUKE CTYICHTY HEOOXOIMMO peliaTh KaKk MOXKHO
OoJIblIIE 3a/ad4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: A.B. bynblueB, KaH]l. TEXH. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-4 Crioco0GeH oCyecTBISATh JCIOBYIO
KOMMYHHKALUIO B YCTHOH M MMCBMEHHOM
¢dbopmMax Ha TOCYJapCTBEHHOM SI3bIKE

YK-4.1 JlemoHCTpupyeT yMEHHE BECTH OOMEH JeIIOBOM
nHpopManvei B YCTHOW W TNHChMEHHOH (Qopmax Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®Dexpepauuu U He
MEHEee YeM Ha OJJHOM WHOCTPAHHOM SI3bIKE

Poccuiickort @eneparun u vHOCTpaHHOM(BIX)  [VK-4.2 Hcnonb3yet COBpPEMEHHEIC
sI3bIKE(ax) MH()OPMAIMOHHO-KOMMYHUKATHUBHBIC CpeJcTBa JUIS
KOMMYHHKAIIH
OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a91

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

YHpaBJICHHS, BbIACIACT 0a3oBEIC COCTaBJIAOIINEC 3aJa4Y1

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHBIE
3HAHUS, YMECHUS U HABBIKY ISl PELICHHS
THUIOBBIX 33]1a4 yIPABJICHUS B TEXHHUYECKUX
cucTeMax

OIIK-3.1 Brnameer OCHOBHBIMHU IIOHSITHSIMHU W 3aKOHAMH
TEOpUU yIPaBICHUS

OIIK-5 CnocobeH pa3pabarsiBaTh METOABI
MOJICJIUPOBAHUS, AHAIN3A U TEXHOJIOTHU
CHHTE3a MPOIIECCOB U CHCTEM B 00JIaCTH
TEXHUKHU U TEXHOJIOTHU

OIIK-5.1  Pa3paGarpiBaeT  MeTOABI  MOJEIHPOBAHUS
MPOLIECCOB M CUCTEM B 00J1aCTH TEXHUKH U TEXHOJIOTUU

OIIK-5.2 Pa3pabarpiBaeT METOABI aHANIM3a MPOIECCOB U
CHCTEM B 00J1aCTH TEXHUKHU U TEXHOJIOTUH

OIIK-5.3 Ymeer ucnonb30BaTh NPOrpaMMHOE U allllapaTHOe
o0ecrieyeHHE aHalIM3a M MOJAEITHPOBAHUS IPOLECCOB H
CHCTEM B 00JIaCTH TEXHUKH U TEXHOJIOTUU

OIIK-6 CriocobeH npuMeHsITh MaTeMaTHYECKuE,
CHCTEeMHO-aHAJIMTUYECKNE, BEIYMCIUTEIbHBIC
METO/IbI U IPOTPaMMHBIE CPEICTBA ISt
peleHns MPUKJIAAHBIX 3a1a4 B 00J1acTh
CO3JIaHMsI CUCTEM aHAJIN3a U aBTOMAaTHYECKOTO
yIpaBICHUS U X KOMIIOHEHTOB

OIIK-6.1 IIpumenser €CTECTBEHHOHAYYHbIE u
OOIEHHXEHEPHBIE ~ 3HAHUS, METOABl MaTeMaTHYECKOTo
aHanu3a M MOJAEIUPOBAaHUSA, METOABl BBIYHCIUTEIBHON

MaTEeMaTuKHU ISl aHau3a MOACICH U peUICHUA HAY4YHBbIX W
TCEXHUYCCKHUX 3aaa4

OIIK-6.2 [IpumMeHsieT mporpaMMHBIE CPEACTBA IJIsl PELLICHUS
NPUKIAJHBIX 33a4 B 00JIACTH CO3/1aHMsI CUCTEM aHalINu3a U
ABTOMAaTHUYECKOTO YIPABICHUS U UX KOMIIOHEHTOB

OIIK-6.3 Hcnons3yer mporpaMMHbIE
pa3paldoTKu UHPOPMALMOHHBIX CHCTEM

cpelncTBa s

OIIK-6.4 OcymecTBisieT HOUCK HEOOX0ANMOM HHpOpMaH
B 0a3ax JaHHBIX ¥ HHPOPMAIIMOHHBIX CUCTEMAaX

[MK-2 CriocobeH MpoBOUTh aHAIH3 CUCTEM
YIPaBJICHUS U UX KOMIIOHEHT

[MK-2.1 3Haer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX  TEOPETHUYECKHX MOAXOAOB U yMEET
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-2.2 CnocoGeH nUpOM3BOAUTH AaHAIU3 AaHAJOTHYHBIX
MIPOEKTOB, OTIpeIeIsst ux MIOJIO’KUTEIIbHBIE "
OTpHLIATENIbHBIC KaueCTBa




[MK-3 CriocobGeH nMpoBOIUTH MOJICTUPOBAHHUE
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT

[MK-3.2 Brnameer HaBbIKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMU IPOTPAMMUPOBAHHUS

I[IK-3.3 VYmeeT CcTpOUTh MAaTEMaTUYECKUE MOACIH MJId
OMMCAaHUS W HCCIEJOBaHUS MPOIECCOB U SBICHUH B
COOTBETCTBYIOIIUX CHCTEMax

[K-3.1 HWmeer miybokoe 3HaHWE ©  I[OHHMaHUE
MOJEJIMPOBAHMSI CUCTEM U TEOPUH YIIPABICHUS

[MK-4 Crioco0eH BBITIONHUATE OLIEHKY, pacdeT u
MPOEKTUPOBAHHUE CUCTEM YIIPABICHHS U UX
KOMITOHEHT

[1K-4.1 IIpoBoaut OpPHEHTUPOBOYHBII pacyer
SKOHOMHUYECKOMH 11e71eCO00Pa3HOCTH MPUHSTHIX PEIICHUN

[K-4.2 Ymeer ompenensirts Habop  HEOOXOIAUMBIX
MPOrpaMMHBIX MPOAYKTOB (MPUKIAIHBIX MOJIb30BATEIbCKUX
MPHUIIOKEHUH ¥ CEpPBEPHBIX pEIICHWH) IS pealu3aiuu
KOHKPETHOM MPOEKTHOM 3aJaud C LEJbl0 MHHUMH3ALUU
TPyLOEMKOCTH u ITOBBIIEHUS 3KOHOMMYECKOU
s hexTuBHOCTH

[IK-4.3 VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIPENICNIAIONINE HW3Yy4yaeMyl0 CHCTEMY, W TPOU3BOAUTH
YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIMHBI

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuinHbl « Teopus HHGOPMALMOHHBIX CUCTEMY 00yYaroIInuics TOJKEH:

3HAThb:

* COBpPEMEHHbIE TPOOIEMBI IOCTPOCHUS MH(POPMAIIIOHHBIX CUCTEM;

*  0a30BblC MOIXOIbI, METONBl M MOJEIH CHUCTEMHOIO aHajii3a, MO3BOJIIONIUME MPOBOAWUTH AHAIIN3
JAHHBIX, OIMCHIBAIOIIMX IUHAMUKY Pa3JIM4HbIX KIaCCOB MaKpOCHUCTEM;

* crneun(uKauy COBPEMEHHBIX NH(POPMALIMOHHBIX CHCTEM;

* TEOPETUUYECKUE U MPAKTUUECKUE ACHEKThI TOAXO0a AJIs aHAJINM3a Pa3IMUHbIX MOJEeH U CBA3aHHBIX
C HUMH KJIACCOB MH(OPMAIMOHHBIX CHCTEM M HMIACHTHU(HKALWMU HapaMeTpoB Mopesei (M3BIeUCHHS

3HAHUH).
YMeETh:

¢ TII0JIb30BaTbCA CBOMMU 3HAHHUAMU JId PCHICHUSA I/IH(I)OpMaI_[I/IOHHO-HpI/IKHaZ[HHX 3aJa4, CBA3aHHBIX C
AHAJIM30M HIUPOKOIo Kj1acca HH(bOpMaHHOHHLIX CHCTCM,
® ACJIaTb KOPPCKTHBIC BBIBOABI M3 COIIOCTABJICHUA PE3YJILTATOB TCOPETUYCCKOIO M KOMIIBIOTCPHOI'O

MOJEJINPOBaHUS (IKCTIEPHUMEHTA);

¢ MPOU3BOAUTH YUCJICHHBIC OLUCHKHU LEJICBLIX IAPpaMCTPOB U CLICHAPHBIX IEPEMCHHBIX
° (I)OpMaJ'II/BOBLIBaTB npoucaypy uejenojgarainuia ajid peuICHUA KOHKPCTHBIX 3a1a4;
® OCBaMBaTb HOBBIC MPCIAMCTHBIC 06HaCTI/I, TCOPECTUUYCCKUC TMOAXOAblI M ISKCICPHUMCEHTAJIbHBIC

MCTOAMKH,

¢ IMOJIy4YaTb ONITUMAJIbHBIC 3HAUCHUS U3MEPACMBIX BEJIMYWH U OLICHUBATDL CTCIICHb UX JOCTOBEPHOCTH,
° 3(1)(1)6KTI/IBHO HUCIIOJb30BaThb I/IH(l)OpMaLII/IOHHBIe TCXHOJIOTUX W KOMIIBIOTCPHYIO TCXHUKY JIA
JOCTHIKCHUA H€O6XOI[I/IMBIX TCOPCTUUCCKUX U MPUKIIAHBIX PE3YJIbTATOB;

¢ CTPOUTH COBPCMCHHBIC IMPUKIIAAHBIC aJITOPUTMbI JIS1 OLICHKU Bq)(l)eKTI/IBHOCTI/I I/IH(I)OpMaLII/IOHHLIX

CUCTEM;

* TPUMEHATH JUCKPETHBIC M HETPEPHIBHBIE METOJBI M MOJENH JUIS aHAJIH3a M PELICHUS aKTyaJlbHBIX
MPAaKTUYECKUX 3aJ1ad, CBSA3aHHBIX C OOpa0OTKOW OOJNBIIOTO KOMWYECTBA WH(POPMALMH, CTPOHUTH U
MPOBOIUTH UACHTH(OUKAIIMIO CTOXaCTHUECKUX MOJICIICH, a/JIeKBaTHBIX KOHKPETHOM 3a/1a4e.

BJIaJeTh:

* NPHUKJIATHBIM aNlapaToM CHCTEMHOTO aHalli3a B 00JACTH NOCTPOEHHsT HH(OPMAIIMOHHBIX MOEIeit
MaKpOCHCTEM, HICHTU(HKAMK TapaMeTpoB Mojeieil (M3BJICYCHUS 3HAHWI) W HMHTETPaJbHBIX
XapakTepPUCTUK CUCTEM C IEJIbI0 CTPYKTYPHO-(QYHKIHOHAJIBHOTO AaHANW3a, IPOSKTUPOBAHHS M
MIOCTPOCHHUSI CLIEHAPUEB JJTHMHAMHUKH MaKPOCHCTEM;

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBEIKAMH CaMOCTOSTSIbHOMN pa6OTLI;

* KYJIBTYpOH IIOCTAaHOBKH U MOAEIMPOBAHUS 33a4;
*  HaBBIKAMH TPaMOTHOM 0OpaOOTKHM pe3yJbTaToB OMNbITA W COIOCTABJICHUS C TEOPETHUYECKUMHU

JaHHBIMU,

° HpaKTHKOﬁ HCCIICAOBaHUA U PCHICHUA TCOPCTUUCCKUX U NPUKITAIHBIX 3a/1a4,



3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO



3. [lepeyeHb THUNOBBIX KOHTPOJIBLHBIX 3aJaHHIl, MCHOJb3yeMbIX /AJsl OUEHKU 3HAHWI,
YMEHMWIi, HABbIKOB

Texymuii KOHTPOJIb OCYLIECTBISETCA B (DOPME CaMOCTOSITEIbHBIX PadOT WM TECTOB B
NUCHMEHHOU (hopMe M0 KaXKA0H TeMe.

PyKoBOCTBO M KOHTPOJIb 332 CaMOCTOSATEJIbHOW pabOTOil CTylneHTa OCYLIECTBISETCS B
pe3yibTaTe aHajau3a UTOrOB KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX paboT, a TAaKXKe WHINBHTyalbHbBIX
KOHCYJIbTALIUM.

IIpumepsl 3a1aHUil B KOHTPOJILHOM padoTe:

3amaua Nel

Jan QparmMeHT TpaH3aKUMOHHOW 0a3bl JAaHHBIX B BUAE NPAMOYTOJBHOW TaOJIMUIIBL.
[Toctpouts 1o mnpemyiaraeMoMy (parMeHTy accolMaTHUBHBbIE [paBHJa, IPOBECTH aHAIU3
3aBUCUMOCTU-HE3aBUCUMOCTU BbIBOJOB. [IpoBecTu aHanu3 mpeuiaraeMblx aTpuOyTOB JAHHBIX
Ha MPEIMET HaJIU4Xs IPUYNHHOCTH B aCCOLIMATUBHBIX ITPaBUIIaX.

3apaua Ne2
1 000 2
0 0300
Jlana marpuia 0000 0
0 4000

Haiitu cuHrynspHoe pasiokeHHE MaTpUllbl U C MOMOILBIO HaiJIEHHOIO pa3iokKeHUs
[OJIyYUTh MATpPULy MEHBILIET0 paHra HaumOojee ONM3KYI0 K IE€PBOHAYAIBHOM IIO HOpME
®pobenuyca.

3agauya Ne3

CdhopmynupyiiTe KOHIENIMIO TPOTOTUIUPOBAHUS (IIUIOTHBIX IPOEKTOB).

3anauya Ne4

Kakumu ¢ Baiei TOUKU 3peHUss METO1aMH OCYLIECTBIISIETCS LieienoIaraHye.

3agauya NeS

OnucaTh OCHOBHBIE 3TaNbl MPOSKTUPOBAHUS JIOTHYECKON CTPYKTYphl HH(OPMAIIMOHHON
CUCTEMBI.

IIpumepsl Tem pedeparos:
e 0030p METOJOB  CHUCTEMHOr0  aHaju3a, MCIOJb3YEMbIX IpPH  MOCTPOCHHUH
MH(OPMAIIMOHHBIX CUCTEM,;
® COBpPEMEHHbIE HH(POPMAIIOHHBIE CUCTEMBI;
® QaHaNM3 CHEHAapUeB MAaKPOAIKOHOMHYECKOW JIMHAMUKM C TOMOIIBK  MOJENIEH
aCCOLMAaTUBHO-TIPUYMHHBIX CBS3€EH;
U Jp.

Bonpoch! 1J151 OLIEHKH KayecTBAa 0CBOCHHUS TUCHUIIIUHBI:

1) CucremHbIil IOAXOJ MPU MMOCTPOCHUH MH(POPMAIIMOHHBIX CHCTEM KaK HAYYHBIA METOJ
MOCTAaHOBKHM 337]aud U aHaJM3a CYIIHOCTHBIX aCIEKTOB paccMaTpUBAEMOW MpPOOJIEMBbI U
MOJICIMPOBAHMS ITOJIHOTO ITUKJIa 00pabOTKH HHPOPMALIUH.

2) Bexu B pasButuu Teopun uHpopMmammonusix cucteM (MC). Chernmdukarmm
coBpemeHHbIx UC.

3) Amnanu3 cHCTEM KaK M3y4eHHE MOJIEJICH, OMHUCHIBAIOMINX O0BEKTHI. V3BIIeueHne 3HaHMI
KaK HAeHTH(]UKalUs MapaMeTpoB Mojenel cucteM. [lepexon K aHamu3y MapaMmeTpoB
MaTeMaTUYECKUX MOJIENIeN U TIOCTPOEHUIO CLIEHApUEB JUHAMHUKHN CHCTEM.



4) Metomonorusi MPOSKTUPOBAHUS HH()OPMAIIMOHHBIX CHUCTEM. DTambl MPOSCKTHPOBAHHUS:

CHUCTEMHBI aHaJdM3 TPEIMETHONH OO0JIaCTH, MOCTPOCHHE KOHIENTYyalbHONH MOAETH
npeaMeTHoW  obrmacth M 0a3bl  JaHHBIX, [WIOTHAs  pealu3alus  CUCTEMBI,
WHTEJUICKTYAJIbHBIN aHAJIN3 JaHHBIX U HACTPOUKA CUCTEMBI.

5) MopaenupoBaHue ¥ aBTOMATH3AllMs MPOCKTHPOBAHHS CTPYKTYphl HH()OPMAIMOHHBIX

cucteM. YpoBHU TpoektupoBanus. lleneBoit mpunnumn. Cnenudukanuu 0a3 JaHHBIX.
MaremaTuyeckui anmapar.

6) [IpoOieMbl  MPOSKTHpPOBaHMS  WHPOPMAIMOHHBIX  CHCTEeM. BpiOOp  MeTo0B

MoJiepoBaHus. BbIOOp MeTOAOJOrMu CUHTE3a CTPYKTYphl (CBsi3ell KOMIIOHEHTOB).
Breibop meronmoB W mporenyp uenenonaraHus. lIpoToTHNMpoBaHME CEMaHTUYECKUX
CBSI3CH. dopmupoBaHue APXUTEKTYPBHI. Hanonuenue UHCTPYMEHTaMU
MHTEJUIEKTYaJIbHOTO aHalin3a JaHHbIX. Pa3paboTka MareMaTHYeCKOW MOJAETH MPUHATHS
pemienuil. MHTErpanus mnpencraBieHHil SKcrepToB. BbIOOp METOI0B MMHUTAIMOHHOTO
MOJIETMPOBAHUS.

7) Pa3paboTka M ONKMCAaHHE JIOTHYECKOH CTPYKTYphl HH()OPMAIMOHHONW CHCTEMBI, ITAIlbl

MMPOCKTUPOBAHMA. MCTOILBI CUCTECMHOI'0O Imoaxonaa. CDOpMI/IpOBaHI/IC OHTOJOIruu Hu
CEMaHTHKH. BBIOOp 1eTIeBBIX MOIb30BATEILCKHUX MepeMeHHbIX. COOp M aHaJIHu3 CTPYKTYD
naHHbIX. OroOpaxkenue mojenu oObekra. CHHTE3 JIOTMYECKOW CTPYKTYphl. AHaiu3
COOTBETCTBHUS BBIOPAHHBIM IIEJIsIM. AHAIN3 MacIITaOUPYEeMOCTH M THOKOCTH CHCTEMBI.
Ananu3 uyBcTBHTENBHOCTH (Sensitive analysis). OreHka BpeMEHU pealu3aluu
IPOTOTHIIA CHCTEMBI. AHAJIN3 3aBUCUMOCTEH U 1yOnnpoBaHust HHOOPMAIIMU U CBS3CH.

8) CucremMHoe MOjEIMpPOBaHHE Kak MeTon (OopMaIM3alui 3HAHUA MPU TOCTPOCHHU

JOTMYECKOW  CTPYKTYpbl HMH(POPMALMOHHBIX cHcTeM. KOMIIOHEHTBI CHCTEMHOIO
MOJIEIIUPOBAHMSL.

9) UudopMalMOHHbIE CHCTEMBI KaK CHCTEMbl MOJICPKKH NPUHIATHS  PELICHUH,

HAKOIUICHHSI, ITPEICTABICHIs, MHTEIUIEKTYAIbHOIO aHAIN3a U MCIOIb30BaHMs JaHHBIX B
pa3IMYHBIX IpeAMETHBIX obOnactax. Ilomsrtue aBromarmsanumu DSS (decision support
systems). [Tpobembr MIpEeACTaBICHUS 3HAHUHN peAMETHOU obnactu
(CTPYKTYpUpPOBaHHbIE M HECTPYKTYPHUPOBAHHBIE TAHHBIC).

10) [lunamuveckass MHTErpanus JaHHBIX B CHCTEMY TOJICPKKH MPUHATHS perneHuit. O030p

annapara ¥ MHCTpyMEHTapusl HHTETpalliy alpuoOpHON U HabJto1aeMoil MH(pOpMaIHH.

11) Hayunsle HampaBiieHHs aHanmu3a AaHHbIX Data Science, Data Mining, Big Data, Cloud

Computing B KOHTEKCTE MMOCTPOEHUS HH()OPMAITMOHHBIX CUCTEM.

IIpumepsl BonpocoB Ha 3k3aMeHe (OH1eThI)

Buaer 1.

1) Amnanu3 cucreM Kak HU3YUCHUC MOI[CJ'ICﬁ, OITMChIBAIOIIINX 00beKTHl. M3BIICUeHne 3HAHUI

KaK MJIeHTU(UKALKS TapaMETPOB MOJIEINIEN CUCTEM.

2) AJ'IrOpPITM HaxXOXXJACHUA aCCONUATUBHO-IIPUYINHHBIX CBS3€I. Hpe)ICTaBJ'ICHI/Ie MHOX>KCCTB B

BUJIC TOIIOJIOT'MH. KpI/ITepI/II/I 3aBUCUMOCTH-HE3aBUCUMOCTHU BBIBO/IOB.

Bbuaer 2.

1)

2)

MeTtonionorus NMpoOEKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. OTallbl MPOEKTUPOBAHMUS:
CHUCTEMHBI aHaIM3 TNpPeAMETHOW 001acTH, IMOCTPOEHHE KOHUENTYaJbHOW MOJENU
peIMeTHOM 00JacTH U 0a3bl JaHHBIX, MUJIOTHAS peaTn3alus CUCTEMBI.

[TpoexTrpoBanue HH(POPMALMOHHBIX CUCTEM. BBIOOp MEeTOI0B MOJIEIMPOBAaHUS, CHHTE32
CTPYKTYPBI, IPOLIEAYP LEJIETOIAraH!sl, IPOTOTUIIMPOBAHNS CEMAaHTUUECKUX CBS3EH.

4, Kputepuu oueHUBAHUS

Texymnﬁ KOHTPOJIb OCYHICCTBIISICTCA B BUJAC BBIIIOJIHCHUSA KOHTpOJ'ILHOfI pa6OTBI 1o

OTJIENBbHBIM pa3jiellaM W HamucaHus pedepaTta (camocTosiTeNbHAs JoMamiHsAs padora). s
MPOXOXKJACHUSI KOHTPOJIL CTYIAEHT JIOJDKEH, KaK MHUHHUMYM, MPOJAEMOHCTPUPOBATh 3HAHUS



OCHOBHBIX OIPECIICHUI; YMEHUE PellaTh CTaHAApTHBIE 3a7a4M, pa300paHHbIE HA CEMUHAPCKUX
3aHATHUIX.

Texymuii KOHTpOJIb BKJIIOYAaeT | THCBMEHHYH KOHTPOJIBHYIO pabOTy B TEUCHHUE
ceMecTpa, COCTOSIIYIO U3 HECKOJIBKUX BOIPOCOB M 3a/1ay 10 MPOMJEHHOMY MaTepuaiy, a Takxke
pedepaTa Mo akTyaqbHON TeMe Ha IPUMEHEHUE TIPEICTABIICHUS IMOJyYEeHHbBIX 3HAHUH.

HUToOroBblii KOHTPOJIbL MPOBOANTCSH B (popMe YCTHOIO IK3aMeHA — OTBEThI HA BOIIPOCHI
1o OmJIeTaM Ha TEMbI TUCIHUIUIMHEL.

IHopsaok (popMUPOBAHUS OLIEHOK IO JUCHUIIHHE.

Bce onenku BeicTaBisiroTced 110 10-TH OaJUILHON IIKAJIE.

oyenxa «omauyno (10)»  evicmasnsiemcs cmyoeHmy, NOKA3A8uieMy  8CECMOPOHHUE,
cucmemMamu3uposantvle, 21yYO0KUe 3HAHUA YYEOHOU NpocpamMmbvl OUCYUNIUHBL HPU Omeeme
9K3AMEHAYUOHHO20 OUema u omseeme Ha 6ONPOCH NO NPOSpAMME OUCYUNIUHDBL;

oyenxka «omauuno (9)» evicmaensemcsa cmyoeHmy, NOKA3A8UIEMY CUCMEMAMUIUPOBAHHDbIE,
2nyOoKUe 3HAHUS YYEOHOU NPOSPAMMbL OUCYUNIUHBL NPU OMEeme IK3AMEHAYUOHHO20 Ounema u
omeemne Ha 80NPOChl N0 NPOPaAMMe OUCYUNTIUHDL,

OYeHKa «omiaud4Ho (8)» eblicmaejisliemcs cmydeHmy, nokasaewemy cucmemamusupoeaHHhbvle,
3HAHUA ylle6HOL7 npozpammaol OMCI/;Z/H’Z]IMHbl npu omeeme IK3AMEHAYUOHHRO2O0 ounema u omeeme
HA 60npocsvl no npoecpamme ducuunﬂunbz;

oyenxka «xopouto (7)» evicmaeisiemcs cmyoenmy, eciu OH MmMEepoo 3Haem Mamepua
9K3AMEHAYUOHHO20 Oulema, cpamomHo U NO CywjeCcmsy usiazaem e2o, ymeem HPUMEHSMb
nOJNyYeHHble 3HAHUSA HA NPAKMuUKe, HO OONYCKaem 8 omeeme HeKomopbvle Hemo4HOCU,

OYEHKAa «XOpouto (6))) eblcmaejisiemcs cmydeﬂmy, eCcliu OH 3Haem mamepual IK3AMEHAYUOHHO2O
61/[]161’1’161, no cywyecmey uszjiacaent €2o, ymeent npuMerAntb noay4eHnble 3HaHUusl Ha npaKkmuKke, Ho
OonyCKaem 6 omeeme MHO20 HeI’I’IOLlHOCI’I’leZZ;

oyenxa «xopouto (5)» evicmasnsiemcs, cmyoenmy, eciu OH 3HAem Mamepua IK3aMeHAYUOHHO2O
bunema, usnazaem e2o, ymeem npuUMeHsmMb NONYYEeHHble 3HAHUA HA NPaKmuke, He OONYcKaem 6
omeeme 2pyobIX OUWUOOK,

oyenka «yoosremeopumenvho (4)» evicmasisemcs cmydewmy eciu 60 6pems Omeemd
9IK3AMEHAYUOHHO2O0 OUema OH NOKA3all (PpacMeHmapHblil, Xapakmep 3HAHUL, He0OCMAamoyHo
npasuivhbie GOPMYIUPOSKU OA306bIX NOHAMUL, HO NPU SMOM OH 61a0eem OCHOBHbIMU
pazoenamu y4eOHOU npocpammyl, He0OX0OUMbIMU 018 OdNbHeliule20 00yYeHUs,

oyenka «yoosremsopumenvro (3)» evicmagisemcs cmyoeHmy, eciu 80 epems Omeemd
9K3AMEHAYUOHHO2O OUlema OH NOKA3AN PA3PO3HEHHbI XApakmep 3HAHUU, HeOOCMAamoYHO
npasuivhvie GopMyIUposKY OA306bIX NOHAMUL, HAPYULEHUE J102UYeCKOl NOCIe008aAMeNbHOCU 8
UBNIOJICEHUU NPOSPAMMHO20 MAMePUudnd, HO Npu SMOM OH 61a0eem OCHOBHbIMU pa30enamu
VUeOHOU Npocpammvl, He0OX0OUMbIMU Ol OdlbHeluwe20 00yUeHuss U MOdiCem NPUMeHsIMb
NOYYEeHHble 3HAHUSA N0 00pA3YY 8 CIMAHOAPMHOL CUMYAYUU,

oyenxa «ueyoosnemgopumenvio (2-1)» evicmagnsemcs cmyoewmy, eciu 60 6pemMsi Omeemd
IK3AMEHAYUOHHO20 OULeMa, OH NOKA3AJL YMO He 3Haem 60abuieli Yacmu 0CHOBHO20 COOEPIHCAHUS
VUeOHOU Npocpammbl OUCYUNIUHDBL, OonycKaem 2epyovie OwudOKU 8 (POopMYIUPOBKAX OCHOBHBIX
ROHAMUL OUCYUNIUHBL U He YMeem UCNONb308amb NOJYYEHHble 3HAHUSL NPU PeUeHUU MUnoGblx
NPAKMU4ecKux 3a0adu.



OneHka 3a NMPOMEXKYTOYHBIN KOHTPOJb YYUTHIBaET OLEHKY OK/p 3a NMHUChMEHHYIO
KOHTPOJIbHYIO pa0boTy u orieHKYy Oj1/3 caMOCTOsTeNIbHOM paboThI CTYIEHTOB B BHJIE pedepara 1o
TEKYIUM TeMaM TUCIHILIMHBI; OHA PACCYUTHIBACTCS CIEAYIOIIUM 00pa3oM:

Onpomexyrounbli=0,5*Ox/p+0,5*On/3 u  OKpymJsieTcss 10 IEJOro  4Yucia
apu(METHYECKUM CITIOCOOOM.

HroroBasi  omeHKa  yYWTBIBACT  OILEHKY 32  NPOMEXKYTOYHBIH  KOHTPOJIb
OnpomMexyTouHbIH M OLEHKY 3a paboTy HEMOCpeACTBEHHO Ha »dk3ameHe Ondk3aMeH W
paccUYHThIBaeTCs 0 GopMyIie:

Ownrorosas=0,5*Osx3amen+0,5*OnpomMeKyTOUHBIH.

5. MeToauyeckue MaTepuaJbl, onpeaesiolue Npoueaypbl OlleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

[Ipy BBIMOIHEHHHM KOHTPOJIBHBIX pabOT paspemaeTcss UCIOJIb30BAaTh DPA3IMYHBIE HCTOYHUKU
uHpopManuu (KOHCIEKTHI, y4eOHbIE mocoOusi, WHPOPMAMOHHBIE HOCUTENH HH(pOpMayu (B
ToM urciie UHTepHeTa)).

Bpemst Ha BBIONIHEHHE KOHTPOJIBHBIX pabOT OmpenenseTcs HCXOAS W3 CTaHAapTHOM
IPOJIOJDKUTEIBHOCTH 2 aKaJeMUYECKUX Jaca.



