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Conep:xkaHue

1. TlepeueHs IAHUPYEMBIX PE3YIIHTATOB O0YUCHHS 110 UCIUILTIHE (MOJIYITIO), COOTHECCHHBIX C IUTAHUPYEMBIMHU PE3YIbTaTaMU
ocsoenusa OIIOITI BO

2. Mecro mucturmuinasl (Moayis) B ctpykrype OITOIT BO

3. O0BbeM AUCIMILTHHBI (MOJIYIIS) B 3a4ETHBIX SAMHHIAX C YKa3aHHEM KOJIMYECTBA YACOB, BBIICJICHHBIX HA KOHTAKTHYIO PabOTy
00yJaronmxcs ¢ nmpernoaaBareieM (10 BHIaM yIeOHBIX 3aHATHIT) U Ha CAMOCTOSTEIIBHYIO paboTy 00yJaroIuxcs

4. ConmepxaHue JUCITUILTHHBI (MOJYIISA), CTPYKTYPUPOBAHHOE IO TeMaM (pa3jieiaM) ¢ YKa3aHHEM OTBEICHHOTO Ha HIX
KOJIMYECTBA aKaJEMUYCCKUX YaCOB M BUIOB YICOHBIX 3aHATHI

4.1. CTpyKkTypa ¥ TeMaTHICCKUH IUIaH KOHTAKTHOW U CAMOCTOSITEITHHON PaOOTHI MO JUCITMILUTHHE (MOITYITIO)

4.2. ConeprkaHue TUCITUILUIAHBI (MOTYJIS)

5. [TepedeHb y4eOHO-METOTUIECKOTO 00SCIICUEHHS JUTSI CAMOCTOSATEIILHOM Pa0OTHI 00YJAIOIIHXCS TI0 TUCIIUILIHHE (MOIYITIO)
6. @OHT OIICHOYHBIX CPECTB MO TUCIUTLTUHE (MOIYITIO)

7. TlepeueHb JTUTEPATYPHI, HEOOXOIUMOM ISt OCBOEHHS TUCIMILTHHBI (MOJTYJIST)

8. IlepeueHs pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "MHTepHeT", HeOOXOIMMBIX /IS OCBOCHUSI AUCHUTIINHBI
(MomyJ1st)
9. Meronuueckue yka3aHus JUisi 00YJaroIMXcsl 10 OCBOSHHIO TUCIIUTIIMHBI (MOJTYJIs)

10. ITepeuenp nH(OPMAIIMOHHBIX TEXHOIOTHH, HCIIOIB3YEMBIX MIPU OCYIIECTBICHUH 00pa30BaTENbHOro Mpolecca 1o
JMCIUTUTMHE (MOJIYITIO), BKIIFOYAs IepedeHb MPOrpaMMHOro obecriedeH st 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (IIPH
HEO0OXOJIMMOCTH)

11. Onncanne MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIMMOM ISl OCYIIECTBICHHS] 00pa30BaTENBHOIO MIpoLiecca o
JUCLUIUTUHE (MOIYIIIO)

12. Cpencraa ajantanuu npenojiaBaHust AUCUUIUIAHBI (MOIYJIs) K MOTPEOHOCTSIM 00YYarOIINXCsl MTHBAITU/IOB M JIHII C
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI

13. Ipunoxxerne Nel. DoHI OLICHOYHBIX CPEICTB
14. Tlpunoxxenne Ne2. Ilepeyens aurepaTypsl, HCOOXOAUMOMN Il OCBOCHHS AUCITUILUTUHBI (MOJTYJIS)

15. TIpunoxxenue Ne3. [Tepeuerb HHPOPMAIIMOHHBIX TEXHOJIOT M4, UCTIONB3YEMbIX ISl OCBOCHUSI AUCLIUILIAHBI (MOIYJIs),
BKJIIOYAs IIepeYeHb IPOrPaMMHOI0 o0eciedeHns 1 MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

2AE
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[porpamMmy muctmruinabl paspadoran(a)(u): moueHT, K.H. HeBzoposa O.A. (Kadeapa napopManmoHHBIX CHCTEM, OT/IEICHHE
byHIaMeHTaIpHOM HHOPMATUKH U HHQOpPMAIMOHHBIX TexHonorui), Olga.Nevzorova@kpfu.ru

1. Ilepeyenb mIaHNPyEMBbIX Pe3yJbTATOB 00y4YeHHSsI O AMCHUIIJINHE (MOAYJII0), COOTHECEHHBIX € MIAHNPYEMbIMHU
pe3yabTatamu ocBoenusi OIIOII BO

OOyuarommuiicsi, OCBOUBIIHNI UCIUILUTAHY (MOJYITb ), TOJDKEH 00J1aIaTh CIICIYFOIIUME KOMIICTCHITUSMH:

Mudp Pacmmmgposka
KOMIIeTeHIMH npuodperaemMoii KOMIeTeHMHA
OIIK-2 CriocoOeH pa3pabaTbiBaTh OPUTHHANBHBIE aITOPUTMBI U IPOTPaMMHBIE CPEJICTBA, B TOM YHCIIE

C UCIIONB30BaHUEM COBPEMEHHBIX HHTEIUICKTYaIbHBIX TEXHOIOTHH, IS PEIICHHs
npogeccHoHaNBHBIX 33134

OIIK-4 CriocoOeH IPUMEHSTh Ha MPaKTUKE HOBbIE HAyYHbIE IPHHIMIBI U METOABI HCCIIEOBAHMUH

OIIK-7 CriocobeH pazpabaTbiBaTh U IPUMEHATh MaTEMAaTHUECKHE MOJIEIH MPOIIECCOB U OOBEKTOB
pELeHUs 3a/1a4 aHaJIM3a ¥ CHHTE3a Paclpe/IelieHHbIX NH()OPMAIIMOHHBIX CUCTEM M CHCTEM
MOAAEPKKU IPUHATHS PELICHUI

OOy4aromuiics, OCBOUBILIUH JUCIUILTHHY (MOJYJIB):

JlomxkeH 3HaTh:

- omnpenesieHre HHGOPMAITHOHHOTO MPOIIeCcca, CHCTEMBI, TEXHOIOTHH;

- 6azoBbIe MHPOPMAIIMOHHBIE TIPOLECCHI, UX XapaKTEPUCTHKA U MOJIEIIH;

- 0COOEHHOCTH MPOLIECCOB MU3BJICUCHHUSI MH(POPMALIUH, a Taloke e€ 00oraleHus I YMEHbIICHUS H30bITOYHOCTH;
- METOJIBI U CPeICTBA U3BJICUEHH HHPOPMaLIUH;

- 0COOEGHHOCTH TIPOLIECCOB MOMCKA HH(OPMAIMH, UHICKCUPOBAHHS, TPAHCIIOPTHUPOBAHHUSI, 00PaOOTKH 1 XpaHEHHs
nH(pOpMALHN.

JomxeH ymerTs:

- IPUMEHSTH METO/Ibl U CPEJICTBA U3BJICUCHHUS, TOMCKA UH(POPMALIMK, MHISKCUPOBaHUE, XpaHEHHE HH(POpMAIHH;
- IPUMEHSITh Ha MPAKTUKE Pa3JINYHbIC PEICTABICHUS 3HAHUIA O TPEAMETHOM 00NacTH;

- OCYIIIECTBIISATH UCCIIEIOBAHUE MPEMETHOM 001aCTH C LEIIBIO MOCTPOCHHSI CXeMbl MH()OPMAIIMOHHBIX TOTOKOB U
JaJIbHEHIICH aBTOMaTU3aIUH.

JlomkeH BiaieTs:

- HaBBIKaMH pabOTHI ¢ HH)OPMALIOHHBIMH TEXHOIOTHAMHY;
- HaBBIKAMH W3BJIEYEHUS, TIONCKA MH(OPMALUK, HHASKCUPOBAHUS, XpaHEHHsI HH)OPMALIIH.

JlolkeH IEMOHCTPHUPOBATH CIIOCOOHOCTh M TOTOBHOCTB:

HaBBIKH PabOTHI ¢ MHPOPMAMOHHBIMH TEXHOJIOTHSAMH, TEXHOJOTHSAMH H3BJICYCHHS, TIONCKA, MHIEKCHPOBAHUS U XPAaHSHUS
WHPOPMAITIH.

2. Mecto aucuuniunsl (MoayJsi) B ctpykrype OIIOIT BO

Jannas qucnumoinHa (MOTYITh) BKItoueHa B paszaen "b1.0.05 Jucuumomias: (MOIyIn)" OCHOBHOM IPO()eCCHOHAIBHOM
obpazoBarensHON TiporpaMMbl 09.04.02 "MubopmarmonHsie ciucteMbl U TexHOMorun (TexHomoruu pazpadboTku
WHPOPMAIMOHHBIX cucTeM)" U oTHOCUTCA K 00s3arenbHOM gactu OITIOIT BO.

OcBauBaercst Ha 1 kypce B 2 cemecTpe.

3. O6beM JUCHMIIMHBI (MOAYJIfI) B 32a4€THBIX eJHHHUIAX C YKAa3aHUEM KOJINYECTBA YaCOB, BbIIeJIeHHbIX Ha
KOHTAKTHYIO padoTy 00y4aomuxcs ¢ npenogaBarteieM (Mo BUAAM y4eOHbIX 3aHATHII) M HA CAMOCTOSATEJIbHYI0
padoTy o0y4yarmuxcs

OO0m1as TPYIOEMKOCTh TUCIUTUINHBI COCTABISACT 5 3aueTHHIX(bIe) enuau(pl) Ha 180 gaca(oB).

KonrakrtHas padora - 34 yaca(oB), B ToM uuncite Jekiuu - 0 gaca(oB), mpakTudeckue 3aHaTus - 18 yaca(o), mabopaTopHbie
pabortsl - 16 gaca(oB), KOHTPOJIb CAMOCTOSITENBHOM padoTh! - 0 yaca(oB).

CamocrosrensHas pabora - 92 qaca(oB).

A
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Kontponb (3auét / 5x3ameH) - 54 yaca(oB).

CDopMa TNPOMEKYTOUYHOT'O KOHTPOJIA AUCHUIUIMHBI: 9K3aME€H BO 2 ceMeCTpe.

4. Coaep:xkaHue TMCOUIIMHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jiesiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHUX KOJIHYECTBA aKaJeMHUYeCKHX YaCOB H BH0B Y4eOHBIX 3aHATHI

4.1 CTpyKTypa W TeMaTH4eCKHii IVIAaH KOHTAKTHOW M CaMOCTOAITeJIbHOI PadoThl MO JUCHHILIMHE (MOXYJIO)

Buabl 1 9ackl KOHTAKTHOM pa0oTHI, CamMo-
HX TPYAOEMKOCTD (B Yacax) CTOSI-
N Pazpennt JucuuminHb! / Ce- Llexuun,|JIekunun|[IpaxkTu-{Ipakm-JIadopa-|JIadopa-| Tean-
MOy 1A MeCTP| Bcero | B 3JI. | YeCKHe | YeCcKHe | TOpPHBIe| TOpHbIe| Has
¢opme [3ansaTHA,| BIJI. |padoTsl| B3I pa-
Bcero | gpopme | Bcero | ¢popme | Oora
1 Tema 1. BeE[eHI/Ie B TEOPHIO HH(OPMAIIMOHHBIX 2 0 0 2 0 0 0 7
TEXHOJIOTUH
2 Tema 2. TexHonmoruu MHGOPMAIMOHHOTO ITOUCKA 2 0 0 ) 0 4 0 10
Tema 3. KommnbtorepHast TMHTBUCTHKA. TeXHOIOrUU
3. |0OpaboTKH €CTECTBEHHOTO SI3bIKA 2 0 0 2 0 4 0 10
Tema 4. MeToibl 1 QJITOPUTMBI Paclio3HABAHHS
4. 2 0 0 2 0 0 0 15
00pa3oB
5, Tema 5v MeTo/1bl ¥ TEXHOJIOTHH MPEACTaBICHUS 2 0 0 ) 0 4 0 10
3HAaHUU
6. Tema 6. TeopeTnyeckre OCHOBBI HEUETKOM JTOTUKU 2 0 0 ) 0 4 0 10
7. |Tema 7. MamuHHO€E 00y4eHHe 2 0 0 2 0 0 0 15
8. Tema 8. Mero/ipl HHTEIJIEKTYaIbHOIO aHATTH3a 2 0 0 4 0 0 0 15
JAHHBIX
HToro 0 0 18 0 16 0 92

4.2 Conep:xaHue THCHHILUIMHBI (MOXYJIsI)

Tema 1. Benenue B Teopuio MHGOPMALMOHHBIX TEXHOJIOT Ui

OcHoBHble 3a1aun Teopun uHdopmarmonHsix Texuosnoruii (UT). Kpatkas ncropudeckas crpaska. [Ipeqmer nyqeHus
JVCUUIUIMHBL, €€ CBS3b C IPYTUMU JTUCIHMIUIMHAMYI Y4eOHOTO IIaHa.

[Mousitue napopmanuonHoi texHonoruu. Knaccuduxanus UT. MuoxectsenHocts Mozeneit UT. Toxxonp! k u3yuenuro UT.

®dopMBI aieKBaTHOCTH HH(OpMaIHH.

[onsTre nHOpMaLOHHOTr0 Tpomecca. [Iporeccsl HHGOPMAIMOHHOTO 0OMEHa, CEMaHTHYECKOTO M PyTHHHOTO
npeobpaszoBaHus HHpOpMaluK. PacuerHble, Iornaeckue H SBPUCTHYECKHE POLIEAYpPHI Tpeodpa3oBaHus HHPOPMALHH

Tema 2. TexHoornu HH(POPMAINMOHHOTO MIOUCKA

MuoroypoBHeBas Mozienb uadopmanunu. COOTHOIICHHE MeX Ty TTOHATUSIMHY "nanHbie", "undopmanus” u "3HaHus".
Wudopmartuka u cemuornka. IIpobdiema BoctipusaTus nHpopMamuy. 3HaK, KOHIIENT, IeHOTAT - TpeyroasHuK Opere. CBsi3b
MEXIy MHOTOYPOBHEBOH MOJENBI0 HHPOPMALIMK H CEMHOTHYECKHMME MozensiMy. OOI1Iie IPHHIUITEI OpTaHU3aIHI
WHPOPMANNOHHO-TTONCKOBBIX cucteM. 3HakoMcTBO ¢ ['OCT.73-96 "Ilouck u pacupoctpanenne nadpopmarmn” u [ OCT

7.74-96 "NupopmaronHo-TIonckoBsie s361ku”. [Ipobiema mHmekcanmy qokymMmenToB. I[Ipoekt Semantic Web: mocronncTsa

1 HeZIOCTaTKH. MeTagaHHble 1 00paboTKa 3MEKTPOHHBIX PecypcoB. THIBI 1 nepapXus MeTaJaHHBIX. OCOOCHHOCTH

AHAJIMTUKO-CHHTETHIECKON TTepepabOTKH IEKTPOHHBIX JTOKYMEHTOB. Mozenb HH()OPMAMOHHO-TTONCKOBON CHCTEMBI.
OCHOBHBIE IPUHIUIBI CHCTEMHOT0 aHaNn3a. GopmynupoBka TpeboBaHUI K HHPOPMAIMOHHO-TTIONCKOBOU cucTeme. Momenn
MTOMCKA: KOHTEKCTHBIN, aTpUOYTUBHBIH, "'110 aHanorun". CTpyKTypa JJIOrHIeCKUX KOMIIOHEHTOB HH(OPMAIIHOHHO- TIOMCKOBOM
cucreMbl. Co3iaHue KaTaioroB HHGOPMAIMOHHO-TIONCKOBBIX CHCTeM. [locTpoeHne Te3aypycoB 1 OHTOIOTHH
nH(pOPMANOHHO-TIONCKOBBIX CHCTEM. THIIBI TE3aypyCOB M OHTONOTHH. ABTOMaTH3UPOBaHHAS TEXHOIOTHS TIOCTPOCHNUS
Te3aypyCOB 1 OHTOJIOTHH. [I3BIIeueHre MeTaJaHHbIX U3 Cab0CTPyKTYPHPOBAaHHBIX TOKYMEHTOB. TEXHOIOMH, OCHOBAaHHBIC HA

pa3metke fokyMeHTa. [lomydeHust MeTagaHHbIX TOKYMEHTa C MCHOJIb30BAHUEM YIAIEHHBIX OHOMorpaduaecKix onmcanuil.

ABTOMaTHYECKOE M3BJICYEHUE U3 TEKCTOB KITFOUEBBIX CJI0B. KitacTepusamist TEKCTOBBIX JOKYMEHTOB Ha OCHOBE MEPHI CXO/ICTBA.
Be16op mikai i onpesniesieHnst Mephbl CXOCTBA. ATIOCTEPHOPHBIE PaBHiIa HAaXOX/ICHUS] BECOBBIX KO3()(hUIIMEHTOB.

Tema 3. KomnblorepHasi TMHrBUCTHKA. TexHo10run o6padoTKH eCTECTBEHHOT O SI3bIKA

Crpannma 4 u3 11.
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cI)OpMaJ'H)HI)Ie MCTOAbI UCCIICAOBAHUA CTPYKTYPhbI ESI tekcra. CtaTucTnueckue MCTO/bl aHaJIN3a CTPYKTYP ESl Tekcra na
MOp(bOJ'IOFI/I"ICCKOM, CUHTAKCUYCCKOM, CCMAHTHUYCCKOM YPOBHAX. MGTO)I TIO3MIIMOHHBIX CTAaTUCTHUK. HpH.]'IO)KCHI/IC METOOOB IJIA
3azad JIGIHI/I(prBKI/I ESl TexcToB Ha HEU3BECTHBIX S3BIKAX. MapKOBCKI/IG OCIIn.

®dopManpHBIC METOBI KIIaCCU(UKAITUH TOTHOTEKCTOBBIX JOKYMEHTOB. MaTeMaTidecKast MOCTAaHOBKA 3a7a9H PacIiO3HABAHUS
00pa3oB u Kiaccuduranuu. GopmMalbHBIC METOJIBI ONpeACTICHHs cXoncTBa ES MOKyMEHTOB Ha pa3TUYHBIX YPOBHSIX
JIUHTBUCTUYECKOTO aHAIH3a (MOP(OIOTHIECKOM, CHHTAKCUIECKOM, CEMaHTHICCKOM): KJIACTECPHBIH aHAJIH3, ICPEBhs MPUHITUSL
pellieHni, BEKTOpHBIC MeTOobI, batiecoBckuiil kiaccudukaTop. [IpuMeHeHHe METOIOB KIIACCH(UKAIIAH JUTS 33]1a4 OTPEICIICHUS
ABTOPCTBA TEKCTOB.

[TpoGiieMbI TOCTPOEHMS CUCTEM CeMaHTHUecKoro aHainm3a TekcToB (Text Mining). ABToMaTn4eckoe u3BiedeHue 3Hannii u3 ES
TeKcToB. DOPMHUPOBAHHE OHTOJIOTUH MTPEAMETHON 00J1acTH 10 TeKCTy. [locTpoeHne ceMaHTHIECKO MOJIEH TEKCTa.
CemaHTHYeCKas Ki1accH(UKAIUS U KITaCTepHU3aLisi TEKCTOB.

Tema 4. MeToabl 1 aJrOPUTMBI PACNIO3HABAHUS 00pPa30B

Mopenu 1 MeTo/Ibl pacrio3HaBaHus 00pa3oB M M300pakeHni. Kilaccuaeckue MeTonsl pacnio3HaBanus. JlerepMuHUCTCKIE
METOJIbI PACTIO3HABAHUSL. DBPUCTUICCKUE METOJIBI M alITOPUTMBI. CTaTHCTHYCCKHUE METOJIBI PACIIO3HABAHMsL. balieCOBCKMIA
noaxox. HelipocereBbie MeTop! pacriosHaBaHusl. HelipocereBas knaccudukaums u pacnosHasanue. Mcnons3oBanue
nepcentpona. Mcnosp3oBanue cetr KoxonHeHa. Mcnonp3oBanue cereit Xomnduina u XeMMuHra.

PacnioznaBanue rpaduuecknx o0bekToB 1 peur. PacriozHaBaHue rpaduuecknx 00bekToB: CucteMbl Kinaccupukamu. CrucTemMbl
pacrio3HaBaHus IEYATHOTO M PYKOITMCHOr0 TeKcTa. PacrosHaBanue nuil. PacniosHaBaHue rpaduueckux n3o0pakeHui
MPOU3BOJILHOIO XapakTepa. PacnozHaBanue peun. PacniozHaBaHue cutyaluil. bailecoBCKHi MOAX0 K MPUHATHIO PEIICHUN:
AnpuopHas nHdopmaius 0 BEpOSITHOCTHBIX XapakTepucTukax. baliecoBckuii kinaccuukarop. [lapamerpuueckue Moaenu
pactipenenenuii. [Ipunstue penienuii npu o0paboTKe MHOTOMEPHBIX JaHHBIX.

CamooOyuatommuecs cuctembl: CynepBu3opHsie MeTospl. O0ydenue 6e3 yuurens. Knacrepuzanms. MickyccTBeHHbIe HEHPOHHBIE
cetu. I[lepcentpon. MHOrocioHast ceTb NpsMOro PacpOCTPaHEHMUS.

Mertoap! aHanu3a n300paxkeHuid: Moenu HenpepbIBHBIX 300pakeHni. [IpocTpaHCTBEHHBIE CIIEKTPBI H300paXKEHUI.
BeposiTHOCTHBIE MOJIeNU n300paxkeHuid n GpyHKIMU aBTOKOppensimu. [loctpoenne rucrorpamm nsodpaxkenuil. Kpurepuu
KavecTBa M300paxkeHuit. OunbTpalys 1 yrydlieHne H300paKeHui.

Tema 5. MeToabl U TEXHOJOTHH npeacraBJieHUus 3HAHMI

Jloruka npenykaToB nepBoOro nopsaka. Jlormueckue 1 3BpUCTUYECKUE METOBI IPEACTaBIICHU 3HaHui. [ToHsATHE npeaukara,
(bopMyIIBl, KBAHTOPBI BCEOOIIHOCTH M cyliecTBoBaHMs. VHTeprnperanus GpopMy: B JIOTHKE NpeaukaToB 1-ro nopsaka. Meron
PE30IIONHUH TS I0Ka3aTeNIbCTBA TEOpeM B JIoruke 1-ro nopsaka. [IceBpopusnueckue noruku. Teopus HEYETKHX MHOXKECTB -
OCHOBa TceB1o(u3nIecKux Joruk. Heuerkas joruka. [ToHsTHE TMHIBUCTHYECKOHN NTepeMeHHOM. [Ipumeps! riceBpodu3ndeckux
JIOTHK: TIPOCTPAHCTBEHHAsI U BPEMEHHAs! JIOTHKU.

[pasuna-npoxykiwn. CTpyKTypa MpaBHI-TIPOAYKIUi. THIIBI siiep MpaBWI-MIPOAYKIMNA U BApUAHTHI UX HHTEPIPETALNil.
MeTo/p! IOTH4eCKOro BEIBOAA: MPSIMO M 00paTHBIN. CTpaTeruu BbIOOpa IMpaBHII IIPU JIOTHYECKOM BBIBOZIE. METOIbI
TIPE/ICTaBJICHHS U 00OpaOOTKH HEUETKHUX 3HAHUHI B IPOAYKIIOHHBIX cucTeMax. JlOCTOMHCTBA U HEIOCTATKU NPaBUI-NPOAYKLIUH
KaK MEeToja IIPEACTABICHUS 3HaHUM.

Cemantuyeckue ceTd. OCHOBHBIE TOHATHS CEMaHTHYECKHX CETEHl: MpeACTaBIeHne OOBEKTOB U OTHOMEHUH MEeX Ty HUMH B
BUJIE OPUEHTUPOBAHHOTO Tpada. TUIIBI OTHOLIEHUIT B CEMaHTHYECKHX CeTsX. AOCTPAaKTHBIE M KOHKPETHBIE ceTH. [IpHHIMIED
00paboTKK HH(POPMALIK B CEMaHTHYECKHX ceTsAX. CBSI3b CEMAHTUUECKUX CETEH C JOTHKOM 1-To mopsaka u
NceBIOGU3MIECKIMH JIOTIKaMH.

@peiimbl 1 00beKTHL. OCHOBHBIE MOHATHS (PperimMa: CIOTHI, MPUCOESANHEHHBIE IPOLEAYPHI-CIIYTH U MPOLEAYPHI- IEMOHBI,
HaclegoBaHue CBOHCTB. CBs3b MOHATHSA (peliMa 1 00beKTa B 00bETHO-OpUEHTHPOBAHHOM IIporpaMMupoBanun. Cetn
¢peiimos. [TpuHIuUIb 06pabOTKU NaHHBIX B ceTH QpeiiMoB. [IprMepsI S3bIKOB MHKEHEPUH 3HAHHN, OCHOBAHHBIX Ha

¢peiimax: FRL u KRL.

Tema 6. TeopeTuueckne OCHOBBI HeYeTKOI JTOrMKH

[Ipeamer m3ydenus HeueTkon Toruku. OcHOBHBIE MOHATHS. ONpe/ieNieHre HeYeTKOr0 MHO)KECTBA, TIOJJMHOXKECTBA, CPEe3a,
BBINTYKJIOCTH HEYETKOT0 MHOKECTBA. Oniepaniuy Ha/l HEYETKUMHU MHOXKecTBaMy. Dopman3aliys MOHATHIH €CTECTBEHHOI'O
s3bIKa. TpeyroapHas HopMa U KoHOpMa. CrocoOBI 3a7jaHust TPEYrOJIbHBIX HOPM M KOHOPM.

BozHukHOBEHME HEUETKUX MHOKECTB. HeueTkas siorvka. Msrkue BbluncieHus. JIMHrBUCTUYECKAs HEONIPEAEIEHHOCTb.
Heuderkas moruka u teopust BepositHocteit. Onpenenenus. uarpamma 3ane. [Ipencrasnenns. Juarpamva BernHa.
Xapaxkrepuctuku. Omeparmu. CBoiicTBa. OCHOBHBIE TUITHI (YYHKITHA TPUHAIICKHOCTH. HeueTkre OTHOMeHNSL.

OmnpeneneHnst HEYSTKON M IMHIBUCTUYECKOH IepeMeHHbIX. HeueTkre BeNMInHEL, Yrciia ¥ NHTepBajIbl. TpeyroiabHbIe HEUSTKHE
YHCia ¥ TPaleeBUIHbIC HEUeTKHE NHTepBaIbl. I [0HATHE HEYETKOro BHICKAa3bIBAHNS M HEUETKOT O NpeaukaTta. Hederkue
npeankaTbl. OCHOBHBIE JIOTHIECKUE ONEPAIIH C HEUSTKHMH BBICKAa3bIBAHMSIMH. JIornaeckoe oTpuiaHie HeUeTKIX
BbICKa3bIBaHU. Jlorndyeckass KOHbIOHKIUS HEUETKUX BBICKa3bIBaHUM. JIorndeckast TU3BbIOHKIMS HEUETKUX BbICKAa3bIBAHUM.
Heuerkas nmrutnkanus. Heuetkast sxBrBanieHTHOCTD. [IpaBmna Hederkux npomykiuid. [IpsiMoii n 0OpaTHBINH METOIBI BBIBOAA
3aKJIIOYEHNN B CHCTEMAaX HEYETKUX MPOTYKIHH.
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BazoBast apxuTeKTypa CHCTEM HEUETKOro BbIBOJa. OCHOBHBIE 3TAITBl HEUETKOTO BhIBOa. PopMupoBaHKe Oa3bl IPaBHII CHCTEM
HeueTkoro BeiBona. Pazzudukanys (Fuzzification). Arpernposanne (Aggregation). AxtuBu3arms (Activation). AKKyMyIsIIs
(Accumulation). Jledazsudukarms (Defuzzifica tion). OCHOBHBIE aJTOPUTMBI HEYETKOT O BBIBOZA. AJropuT™M MamaaHu
(Mamdani). Anroput™ Llykamoro (Tsukamoto). Anropurm Jlapcena (Larsen). Anropurm Cyreno(Sugeno). I[Tpumepst
WCIIONIb30BAHMS CHCTEM HEUETKOI'O BHIBOZA B 33/1a4ax ynpasieHus. CTaHnapTHas aJiuTHBHas Moaenb Kocko.

Tema 7. MammnHoe 00y4eHHne

Beenenne B ManmHaOe 00ydeHue. [10CTaHOBKM OCHOBHBIX KJIACCOB 331a4 B MAIIMHHOM 00ydeHud. OOyUeHHE ¢ yIUTEIEM
(supervised learning): perpeccus u knaccudukaius; ooydenue 6e3 yaurens (unsupervised learning): kimacrepusanus,
CHIDKEHHUE pa3MepHOocTH; Semi-supervised learning, pekoMengaTenbHble CHCTEMBI, 00pab0TKa TEKCTOB: TEMATHIECKOE
MOJIEJIUPOBAHHUE, TIOCTPOECHHUE AHHOTAIINIA, H3BJICUCHHE OTBETOB HA BOIPOCHI, MAIIUHHBIH IIEPEBOT; 00paboTKa H300paKEHHIA:
MOPOXKICHHUE, MpeoOpa3oBaHue; 00yUeHHE MPEACTaBICHHUIT; 00yUeHHe ¢ moaKperieHieM. [Ipumepsl 3a1a4. Bubl 1aHHBIX:
CTPYKTYPHUPOBAHHBIE TAOJHIIBI, TEKCThI, H300pakeH s, 3BYK, JIOTU. [Ipr3HaKy.

CraTucTryeckue OLICHKH U NPOBEPKaA I'MIioTes. OCHOBHBIE MOHATHS MATEMATHYECKOM CTATUCTHKHU: CTATUCTHYCCKHUE OLCHKHU
(TO‘IC‘IHHC u I/IHTepBaJ'H)HI)Ie), nux CBOﬁCTBa, MMPpOBEPKa I'MI10oTE3.

MarmHHOoe 00ydYeHre Kak MaTeMaTuueckoe MojierpoBanne. CtaTucTuueckue Mojean. TeopeTHKO-BEPOsSTHOCTHAS
MMOCTAHOBKA 3a7a4u O0YUYEHHUS C yuuTelieM. MUHUMU3aIMs 0)KKUAaeMoi om0k, Perpeccruontast QyHKIUS: YCIOBHOE
MaToxuzaanue. Jlunelinas perpeccus u Meron k onmmkaiimux coceneit. [lepeoOydenue u HenoodyueHue. Pasnokenne onmmoku
Ha IyM, CMeIeHre u pazopoc. [IpokisiTie pa3sMepHOCTH. MeTO/bI OlleHUBaHHs 0000IIaroIIei CrTocOOHOCTH,
KpOCC-BaTHIAIIMSL

Brenenue B Hefipocetu. Heliponnsie cetu: oOrmas apxurektypa. Peamuszanus XOR ¢ momorbio Tpéx nepcentponos. Teopema
00 yHHBepcalibHOM anmnpokcumali. MHorocnolinbie cetu. O0patHoe pacnpocTpaHeHue ommoku. CToxacTHYecKui
rpaJueHTHbIN ciyck. [IpobneMbl: 3aTyxarolye 1 B3pbIBAIOIINECS TPAIUEHTbI, HEBBITYKIOCTh QYHKIIMU OTEPb.

CoBpeMeHHbIe HelpoceTeBble apXUTeKTyphl. HelipoHHsIe ceTi B 00padoTke n3oopaxenuii. @mibTpbl. CBEpTOUHBIE CIIOH.
HeiiponHslie cetu 1 o0yueHue npeactasieHuil. O0paboTka mocnenoBaTenbHOCTeH. PeKyppeHTHbIe HEHPOHHBIE CETH.

Tema 8. MeToabl HHTCUICKTYAJbHOI'0 aHAJIu3a JaHHbIX

Konremus Data Mining. TIpeamer, ocHoBHBIE HieH 1 ek KoHeniuu XJ{. OcHoBHBIE TpeGoBaHMs K JaHHBIM B X/[. ButpruHa
nanHbiX. Texnomorust XJ. Cucrema nojyiepxku NpuHATHs peuieHuii. MiudopMaiionHas cucrema pykopoaurens. Cpencraa
OLAP. Cpencrsa ananuza. MadopMalonHas cucteMa HOBOTO MOKOJIEHHS. AHAIN3 TPOOJIEMbl HHTErPAIY IAHHBIX,
3nakoMcTBO ¢ OLTP u OLAP- texnonorusmu. Mcropus passutus OLAP. Apxutektypst OLAP. Komnonentst OLAP-cuctem.
00630p mpoxnykroB OLAP.

3agaun Data Mining. Kiraccudukanus 3amaq. Jlo6sua ganusx - Data Mining. 3agauu Data Mining. Knaccudukarms 3agau
Data Mining. 3aiaua kiaccu(puKalyy U perpeccuu. 3aiada MoucKa acCOLUMaTUBHBIX PABIJl. 3aaua KIacTepU3alliu.

IMpaktuueckoe npumenerne Data Mining. Tpaktuaeckoe mpumererne Data Mining: nHTepHET-TEXHOIOIHH; TOPTOBJIS;
TEIeKOMMYHUKAIINH; TTPOMBILIIEHHOE POU3BOJICTBO; MEIHUIIMHA; GAHKOBCKOE JIEN0; CTPaXOBOW OU3HEC; Apyrue o0aacTu
OpHUMEHEHHSL.

Monmenu Data Mining. PaccMoTtpenne Mozesneii JTaHHbIX P IOCTPOSHUH XPAHWININA JAHHBIX, H3YdeHHE TEXHOIOT Uit
MIOCTPOEHHSI MHOTOMEPHOM MOJIeNH AaHHBIX. | unepkyOndeckas u monukyondeckas Mmoaenu. Onepanyuy MaHUITYTAPOBAHNSL
n3MepeHusMu. Cpes, BpallleHHe, OTHOLIEHUS 1 HepapXudeckre oTHomeHus. Onepanus arperaiyy 1 oneparnus AeTaau3ainm.
Omnpenenenne U3MEpeHNH, HX B3aUMOCBSI3€H U YPOBHEH arperauu XpaHUMBIX TaHHBIX.

OObsiBIIeHHE U3MEpeHHH, ToKazaTenel u orHomenuit. Mozaenu Data Mining. [penckasatenbHeie (predicative) Mojenu.
Omnucarenbhble (descriptive) Mozenu.

Bazossie Meroasr Data Mining. [IpuHIMIBI TOCTPOSHHS CHCTEM Ha OCHOBE XPaHMIIHUII JaHHBIX. MeToIbI

AHAIMTUYECKOM 00pabOTKM MHOTOMEPHBIX JaHHBIX ¢ ucnonb3oBaHneM OLAP-TexHomoruid. ba3oBbie metosbl. Heuerkast
noruka. ['enerndaeckue anmroputMel. Heiipornsie cetu. [pomece obHapyxenus 3Hanmid. OCHOBHBIE 3Talbl aHaIm3a. [lonroroBka
HCXOJHBIX TAHHBIX.

[Iponecc oOHapyxeHus 3HaHUH. VI3ydeHue MeToI0B IPHUHATHS PEIICHUI Ha OCHOBE aHAJII3a JaHHBIX C UCTIOIh30BaHUEM
OLAP-texnonoruii. TexHonorust oOHapyKeHHs 3HaHUH B 0a3ax TAHHBIX, B XPAaHWINIIAX JaHHbBIX.

OcHOBHEI€ 3Tarbl aHanm3a. [10AroToBKa HCXOMHBIX TaHHBIX. | eHeTHYeCKHe alrOpUTMBI I71s1 OOHAPY>KEHHS 3HAHU.

5. llepeyeHb y4eOHO-METOIUYECKOr0 00eceYeHU 1JI CAMOCTOSATEIbHOI padoThl 00yUAKOIUXCS MO
AMCHUILIUHE (MOLYJII0)

CamocrosTenpHas paboTa 00yJaroMUXCs BRITIOIHSAESTCS 0 33IaHUFO U IIPHU METOIMYECKOM PYKOBOJICTBE TIPEIIoaBaTesi, Ho Oe3
€ro HeMoCPeACTBEHHOT 0 yyacTus. CaMocTosTebHas paboTa opa3iensieTcs Ha CaMOCTOSTENbHYIO paboTy Ha ayJUTOPHBIX
3aHATHSX U Ha BHEAYIUTOPHYIO CaMOCTOSATENbHYIO paboTy. CamocTosTenbHas paboTa 00yJaronxcst BKIFOYAET KaK MOJHOCTHIO
CaMOCTOSATENILHOE OCBOECHHE OT/IENIFHBIX TeM (pa3/eNioB) AUCIUILTHHEL, TaK M IPOPa0OTKY TeM (pa3/iesioB), OCBAMBAEMBIX BO
BpeMsl ayTUTOpHOI paboThL. Bo Bpemst camocTosTenbHOM paboThl 00yJaloIHecs YUTAIOT U KOHCTIEKTHUPYIOT yIeOHYIO0, HAYIHYIO
1 CIIPABOYHYIO JINTEPATYPY, BHIIONHAIOT 33JJaHUs], HAIIPABJICHHBIE HA 3aKPEIUICHNE 3HaHNI 1 0TPaOOTKY YMEHHH 1 HABBIKOB,
TOTOBSITCS K TEKYIIEMY M MIPOMEKYTOUHOMY KOHTPOIIIO TIO TUCIIUTIIHHE.

A
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OpFaHI/BaHI/IH CaMOCTOSTEIHLHON pa60TLI 06yqa}01u1/1xc51 PErIIaMCHTUPYCTCA HOPMATHBHBIMU JJOKYMCHTAMMU,
y‘I66HO-MeTOI[quCKOﬁ HHTepaTypOﬁ 1 3JICKTPOHHBIMU O6pa30BaT€J'H)HI)IMI/I pecypcaMu, BKIIrO4asi:

[Mopsinok opraHu3aIy 1 OCYIIECTBIICHHUS 00pa30BaTeNbHOM JeITEFHOCTH 110 00pa30BaTeNbHBIM IPOrpaMMaM BEICIIIETO
o0pa3oBaHus - MporpaMMam OakajlaBpHaTa, IPOorpaMMaM CHEUAINTETa, IPOrpaMMaM MarucTpaTypsl (YTBEp)KIEH MPHUKAa30M
MuHucTepcTBa HAYKH U BBIcIIero oopasoBanus Poccuiickoit @enepannu ot 6 amnpenst 2021 roma Ne245)

[Mucemo MunucrepcrBa oopazoBanus Poccuiickoit @eneparym Nol14-55-996un/15 ot 27 nHosi6pst 2002 1. "O6 akTHBU3anMH
CaMOCTOSITENTLHOM PaOOTHI CTYAEHTOB BBICIIMX YIeOHBIX 3aBECHUIT"

YcraB (enepanbHOro rocy1apCTBEHHOTO aBTOHOMHOT0 00pa3zoBatebHOro yupexaenus "Kazanckuii (IIpuBommkckwit)
(enepabHbI yHUBEPCUTET"

INpaBuia BHYyTpeHHETO pacropsaka GpeaepaabHOro rocyapCTBEHHOI0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEXKICHNUA BBICIIIETO
npoeccronansHoro oopaszoBanus "Kazaunckuii (IIpuBomkckuit) dpenepanbHbId yHUBEPCUTET"

JlokanbHbie HOpMaTHBHBIC akThl KazaHckoro (IIpuBomkckoro) ¢henepaibHOTO YHUBEPCUTETA

6. @OHT OIIEHOYHBIX CPEJICTB MO THCHUILINHE (MOTYITI0)

q)OHI[ OLICHOYHBIX CPCACTB IO AUCIUIIIIMHE (MOJIyJ'IIO) BKJIFOYACT OLCHOYHBIC MaTCpHaJIbl, HAITPABJICHHBIC Ha MPOBEPKY OCBOCHUS
KOMHeTeHHHfI, B TOM 4YHUCJIC 3HaHHﬁ, yMeHPIﬁ " HAaBBIKOB. CDOHJI OLCHOYHBIX CPEACTB BKIHOYACT OCHOYHLIC CPEACTBA TCKYILETO
KOHTPOJISI U OUCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOfI aTTCCTalluu.

B donae o11eHOUHBIX CPEe/ICTB COAEPKUTCS Cleaytomas HHpopMaIus:

- COOTBETCTBUE KOMITETEHIIMH IIAHUPYEMbIM Pe3yJIbTaTaM 00y4eHHs 110 AUCIUILTHHE (MOIYIIO);

- KPUTEPHUH OLIEHWBAaHUsI CPOPMHUPOBAHHOCTH KOMIIETEHIINI;

- MexaHu3M ()OPMHUPOBAHUSI OLIEHKH 110 JUCIUILIHHE (MOJYIIIO);

- OITMCaHKE MOPS/IKa TPUMEHEHHUS U MPOLIELYPhl OLIEHUBAHKS IS KaXK/I0T0 OLIEHOYHOTO CPEJICTBA;
- KPUTEPHUH OLIEHUBAHUS JIJIsl KAYK/I0TO OIIEHOYHOT'O CPEJICTBA;

- coziepKaHKe OIIEHOYHBIX CPEJ/ICTB, BKIIOYas TpeOOBaHMS, TIPEIbSBIISIEMbIE K ISHCTBUSAM 00yJYaIONIMXCS, IEMOHCTPUPYEMBIM
pe3yabpTaTaM, 3aIaHusl Pa3InIHbIX THIIOB.

@DOHJT OIICHOYHBIX CPEACTB M0 AUCIHUIUINHE HaxoauTcs B [Ipmnoskennu 1 k mporpaMMe TUCHUTUTHHBI (MOJIYIIO).

7. IlepedyeHn auTepaTyphbl, HEOOXOAMMOIl ISl OCBOCHUS JUCHHUILIHHBI (MOXY.Is1)

OcBoeHNe UCUUILUTUHBI (MOYJIs) IPEATIoNaraeT H3ydeHue OCHOBHOM U IOTIOTHUTENBHON yueOHOM uTepaTypsl. JlutepaTtypa
MOXeET OBITh IOCTYITHA OOYYAIOLIMMCSI B OJTHOM U3 JIByX BapHaHTOB (JINOO B 00OMX U3 HHX):

- B DJIGKTPOHHOM BHIE - Yepe3 IEKTPOHHbIC OUOITHMOTEYHbIC CUCTEMBI Ha OCHOBaHHH 3aKTI0YeHHBIX KOV 10roBopos ¢
MpaBOOOIAIATEISIMHE;

- B iedatHoM BuJe - B Hayunoii 6ubnuorexe um. H.U. Jlo6aueBckoro. OOy4arorpecs mony4aroT yueOHyI0 JIUTepaTypy Ha
aOOHEMEHTE TI0 YUTATEIHCKUM OWIIETaM B COOTBETCTBHH C MTPAaBUIIAMHU MOJb30BaHus HayuHol OHOIHOTEKOM.

DNeKTpOHHBIE U3JAHUS JOCTYITHBI JUCTAHIIMOHHO U3 JIF000H TOYKH MPH BBEACHUH 00YJarOIIUMCSI CBOETO JIOTHHA M ITAPOJIS OT
JIMYHOT0 KabuHeTa B cucteme "DIIeKTpOHHBIH yHuBepcuTeT". [Ipy ncronb30BaHUY NEeYaTHBIX U3/IaHU i OUOIHOTEUHbII POHT
JIOJKEH OBbITh YKOMILIEKTOBaH UMU U3 pacuera He meHee 0,5 ax3emriuisipa (amst ooyuaronuxcs o ®I'OC 3++ - e menee 0,25
SK3EMIDIIpa) KaXKAOro U3 W3JaHUH OCHOBHOW JIUTEpaTyphl 1 He MeHee 0,25 sK3eMIuIsIpa TOMOTHUTEIBHON JTUTEpaTyphl Ha
KaXJI0ro 00y9aroIIerocst U3 4ucia JIMI, OXHOBPEMEHHO OCBaNBAIOIINX AAHHYIO AUCIUIUIUHY.

[lepedyeHr OCHOBHOM U TOMIOTHUTEIHHON YIEOHOM JTUTEpaTyphl, HEOOXOIUMOM IJIs1 OCBOCHHUS AUCIIATUTAHEI (MOAYIS ), HAXOAUTCS
B [Ipunoxeruu 2 k paboueii mporpaMmme AUCHUILTHHBL. OH NOAJICKHUT OOHOBIICHHIO TP U3MEHEHUH YCIOBHiT 1oroBopoB KOV ¢
paBoo0IaIaTeNSIMU SJICKTPOHHBIX U3JAHUI U TIPH U3MEHEHUHU KoMIUiekToBaHus GoumoB Haydnoii oubdnmnorexku KOV,

8. IlepeueHnb pecypcoB HHPOPMAINMOHHO-TEJIEeKOMMYHUKANMOHHO# ceTH " HTepHeT", HEOOXOTMMBIX JUISI
OCBOCHUS IUCUMILIMHBI (MOAYJIs1)

WH(bOpMaIMOHHO aHAJTUTHYECKHUI CalT 001acTi MH(GOPMAIMOHHBIX TeXHOIOTHiA - http://www.citforum.ru
Mammnnoe o6yuenne - http://www.machinelearning.ru/

Meronnueckne ykasauus K aucrumare - http://shelly.kpfu.ru/e-ksu/docs/F751891423/toip.pdf
OTKpHITHI Kypc MammHHOr0 00yuenus - https://habrahabr.ru/company/ods/blog/322626/

9. MeTtonuyeckue yKa3aHusi [Jisi 00y4aIOIIMXCH MO OCBOCHHIO AUCHUILIMHBI (MOIYJIs)
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Bup pador MeToan4eckue peKOMeHIAIHA

npakTraeckue | [IpakTideckue 3aHATHS BBIOIHSIIOTCS IO TEMaM, ONpPE/ICIICHHBIM YIeOHBIM IUIaHOM. JIereH bl Jy1sl KOHKPETHOMH

3aHATHA paboThI npeytararoTcs npernozasareneM. Kaxas pabora 3aBepmiaercs: oT4eToM. B oTueTe NOImKHBI OBITH YETKO
OTIpe/IeNICHBI TIOCTaHOBKA 33]auH, UCIIONB3YEMBI HHCTPYMEHTApHH, ITyTH PELISHUs 3a/1auH, TIOIPpOOHBIH X0
pelenus 3a1a4u, BHIBOABL. [IpuBeTCcTBYEeTCS 00CYK/I€HHE N BO3MOXKHBIE aJIbTePHATHBHBIC BADHAHTHI PEILICHUSL.
WHcTpyMeHTapuii 3aBUCUT OT UMEFOLIETOCs! TPOrPaMMHOTO 00ECIICYCHUSL.

naboparopueie | JlabopaTopHbIe pabOTHI BEIIOIHAIOTCS 10 TEMaM, OPEICIICHHBIM YI4eOHBIM IDTAHOM. JISTeH TbI TSl KOHKPETHOM

paboThI pabotsl peuiaratoTes npenonasareneM. Kaxas naboparopHas padora 3aBepiuaercst oraeToM. B oTuete
JIOJDKHBI OBITh YETKO OMPEIISNICHBI TOCTAHOBKA 33]1a49H, HCIIOIb3YeMbIi HHCTPYMCHTAPHIH, ITyTH PEIICHHS 3a1a4H,
TTOIP OOHBIN XOJT PEIICHUS 3a]Ia4H, BBIBOIBL. [IpUBETCTBYETCS 00CYXICHHE U BO3MOXKHBIC aJIbTCPHATHBHBIC
BapHUAHTHI PelICHUs. IHCTpYMEHTApHIA 3aBHCUT OT UMEIOIIETOCS MPOrPaMMHOT0 00eCIICUCHHS.

CaMOCTOsI- Bo Bpemst camocTosTenbHOM paboThl PEKOMEHIYETCsl N3YYUTh OCHOBHYIO JINTEPATYPY, CETEBbIE HCTOYHHKH.
TenbHas padora | UToOb! JTydllie MOATOTOBUTHCS K JIAOOPaTOPHBIM paboTam, Takke He0OXO0IMMO IOBTOPHUTH BBITIOTHEHHBIE 33 IaHHS
HpenbIynX J1abopaTopHbIX padot. B crincke MHTEpHET pecypcoB [uis M3ydeHUs JaHHOH TUCIMILTHHBI TPUBE/ICH
Marepuall, KOTOPbI TOMOTraeT 3aKpeNnuTh 3HaHUsL, MOJy4EHHbIE B X0/Ie 1TabopaTopHbIX paboT. CaMocTosITENbHOE
U3y4eHHEe JaHHOI0 MaTepHasa MO3BOJIUT MOBBICUTh YPOBEHb 3HAHUH 110 TUCLIUILIHMHE.

9K3aMEH JLnis TexyIero KOHTpOIIs ycrieBaeMOCTH (TI0 OTAETbHBIM pa3jiesiaM JUCIHUILIMHEI) U IPOMEXYTOYHOM aTTeCTalluu
(’K3aMeH) peKOMEHTYETCs HCIONIb30BaTh KOMITBIOTEPHOE TECTUPOBAHUE, a JIJISl UTOTOBOT'O KOHTPOJIS -
MMUCbMEHHBIN DK3aMEH.

CTyIeHT IOIMyCKAeTCs K SK3aMEHY TOJIBKO MTOCIIE BBHITIOIHEHHUS | 3aIIUThI OTYCTOB JIAOOPATOPHBIX padoT.

[Ipu moaroToBKe K 3K3aMEeHY pEKOMEHIYETCsl TOBTOPUTh MaTepuall Jiekiuil. [Ipu HemocTtaTouHOM NOHUMaHUU
TEOPETUYECKUX BOIPOCOB MJIM 3aTPYAHEHUAX MIPU PELICHUM 3a1a4 CIIeLyeT II0CeaTh KOHCYJIbTalluu
MIpEenoJaBaTes.

10. IlepeyeHb MHGPpOPMALMOHHBIX TEXHOJOT Hii, HCIOJIB3yeMbIX PH OCYIIeCTBJIEHUH 00pPa30BaTeJLHOI0 Npolecca
N0 THCHUIIHHE (MOIYJI10), BKJIIOYAasl IepevyeHb MPOrpaMMHOro odecrnevyeHusi 1 HHGOPMATHOHHBIX CIIPABOYHBIX
cucTeM (Mpu HEOOXOAUMOCTH)

[NepeueHs MHGOPMALMOHHBIX TEXHOIOTHH, UCIIOIB3YEMBbIX IIPU OCYLLIECTBICHUH 00pa30BaTEbHOrO MpoLecca M0 AUCLHUILIMHE
(Momymr0), BKIIIOYas IepeyeHb IPOrpaMMHOr0 odecredeHrsl 1 MHPOPMALMOHHbIX CIPABOYHBIX CHCTEM, IIPEICTaBICH B
[Mpunoxenun 3 k paboueii mporpamme JUCIUIUTUHBL (MOYJIS).

11. Onucanue MaTepuaJbHO-TeXHUYeCKOH 0a3bl, HeOOXOAUMON AJis1 OCyLeCTBJIEHUN 00Pa30BATEABHOI0
npounecca Mo THCHUILINHE (MOTYJII0)

MarepHanbHO-TeXHUUECKOE oOectiedeHre 00pa3oBaTebHOrO Mpolecca Mo AUCIUILTHHE (MOJYITI0) BKIIIOYAET B ce0sl ClIeYIOIIHe
KOMIIOHEHTEI:

INomereHus A1 CAaMOCTOATENBHOM pabOTHI 00YJarOIINXCsl, YKOMIUIEKTOBaHHbIE CHICHIHATN3UPOBAHHON MeOEIIbIO (CTOIBI 1
CTYJIbS1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TTONKITIOUeHNS K ceTH "MHTepHeT" 1 obecriedeHueM 10CTyIia
B DJIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBatenbHyio cpeqy KOV,

Y4eOHbIe ayAUTOPUH I KOHTAKTHOM pabOTHI ¢ IIPEnoaBaTeneM, YKOMIIEKTOBAHHbIE CTICINAT3UPOBAHHON MEOETBIO (CTOIBI
U CTYIBS).

Komrmbrorep u npuHTEp AJIS pactiedaTKH pa3AaTOIHBIX MaTEPHAIIOB.

12. CpencTBa ajanTauuyu NpenogaBaHus JTUCHUIUIUHBI K OTPEGHOCTIIM 00y4YaI0IMXCS MHBAJIUIOB U JINL C
OrpaHMYeHHBIMH BO3MO0KHOCTSIMU 3/10P OB bsI

[Ipu HEOOXOMMOCTH B 00pa30BaTEIIFHOM IPOIIECCe MPUMEHSIOTCS CISIYIOIINE METOIBI H TEXHOJIOT UM, 00JIeTJaroIie
BOCTIpHSITHE HH(POpMAIIH 00yJArOIINMICS WHBAIMAAMH U JINIIAMHU C OTPAHTYEHHBIMU BO3MOKHOCTSIMH 3I0POBbS:

- CO3/IaHUE TEKCTOBOW BEPCUH JIFOOOTr0 HETEKCTOBOI'O KOHTEHTA IS €0 BO3MOXKHOI0 IPeoOpa3oBaHus B aJlbTePHATHBHbIC
(hopMBI, yTOOHBIE ISl Pa3TUYHBIX TTOJB30BATENCH;

- CO37]aHHME KOHTEHTA, KOTOPBI MOKHO TPEACTABUTH B Pa3IIMYHBIX BHAAX 0€3 MOTEPH JAHHBIX WIIH CTPYKTYPBI, IPEAYCMOTPETh
BO3MO)KHOCTH MaclITabMpOBaHMs TEKCTa U N300pakeHHH 03 IToTepH KauecTBa, IPEeTyCMOTPETh JOCTYITHOCTh YIIPaBICHNUS
KOHTEHTOM C KJIaBHATYPBI;

- CO3aHUC BO3MOXXHOCTEH JUIA 06yqa}0111;1/1xc51 BOCIIPUHUMATDb OAHY U TY KC I/IH(i)OpMaL[I/IIO 13 Pa3HbIX UCTOYHHKOB - HAIIPUMCEDP,
Tak, 4TOOBI Jiniia ¢ HApYHICHUAMMU CiTyXa MoJIydain I/IH(i)OpMaIII/IIO BU3YaJIbHO, C HAPYIICHHUAMU 3PCHUS - AyAUAJIBHO,

- IPUMEHCHUEC TPOIrpaMMHBIX CPEACTB, 066CH€‘II/IB3IOHII/IX BO3MOXXHOCTb OCBOCHHS HABBIKOB yMCHHﬁ, Q)opMpreMLIx
,I[I/ICL[I/IHJ'II/H-IOI\/JI, 3a CUET AJIbTCPHATUBHBIX CHOCO6OB, B TOM YHMCJIC BUPTYaJIbHBIX na60paT0p1/H‘/'I 1 CUMYIIALIUOHHBIX TCXHOJ’IOFHﬁ;
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- IPUMECHCHUEC TUCTAaHIIMOHHBIX 06pa30BaTeJ'H)HBIX TEXHOJIOTui JiA mepeaadun I/IH(i)OpMaIII/II/I, OpraHn3anuu pa3jJInIHbIX (bOpM
I/IHTepaKTI/IBHOﬁ KOHTAaKTHOM pa60TLI 06yqafomeroc;1 C IperoaaBaTeiieM, B TOM YHUCIIC B€6I/IHapOB, KOTOpPBIC MOT'YT OBITH
HCIOJIb30BaHbI IJIA MMIPOBCACHU S BUPTYaJIbHbIX J'ICKIII/Iﬁ C BOBMOKHOCTBIO B3aHMOI[eI710TBPI§I BCEX YUYACTHUKOB JUCTAHIITMOHHOI'O

06y‘leHI/IH, MIPOBEACHUA CEMUHAPOB, BBICTYIIJICHUA C JOKJIaJaMU U 3allIUThI BBIITOJIHCHHBIX pa60T, IMMpOBEACHUA TPCHUHI' OB,
OpraHmuzanuun KOJIJIEKTUBHOI pa6OTLI;

- IPUMEHEHHE JUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHI JJIs OpPTaHU3aIMK (GOPM TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJLS;

- YBEJIMYEHHUE TIPOJOJDKUTEILHOCTH CAAYH 00YJAFOIIAMCS HHBATHIOM WIH JIMIIOM C OTPAHHYEHHBIMH BO3MOXKHOCTSMH 3I0POBbBSI
(bopM MPOMEKYTOYHON ATTECTAIIMH 10 OTHOLICHHIO K YCTAHOBJICHHOH MPOIODKUTEIBHOCTH HX CAYH:
- IPOJIOJDKUTENILHOCTH C/IauH 3a4éTa MM K3aMeHa, IPOBOMMOr0 B MMCbMEHHOH (hopMme, - He Oomnee ueM Ha 90 MUHYT;

- IPOIOJDKUTENBLHOCTH IOTOTOBKH 00YYAIOIIET0Cs K OTBETY Ha 3a4€Te MM 3K3aMeHe, TPOBOJMMOM B YCTHOU opme, - HE
6ornee yeM Ha 20 MUHYT;

- POJIOJKUTENHFHOCTH BBICTYIUICHUS 00Yy4aroIerocs IpH 3allinTe KypcoBoi paboThl - He 6oree 4eM Ha 15 MuHyT.
[Iporpamma coctariieHa B coorBeTcTBHY ¢ TpeboBarusmMu OI'OC BO u yueOHbIM 11aHoM 1o Hampasieruto 09.04.02

"NHdopMaloHHbIE CUCTEMBI M TEXHOJIOTHH' 1 MarucTepckoii mporpamme "TexHonoruu pa3paboTki HHHOPMAIIMOHHBIX
cucreM".
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Ipunoocernue 2
K pabouell npoepamme OUCYURIUHBL (MOOYI5)
51.0.05 Teopemuueckue 0cHo6bl UHDOPMAYUOHHBIX MEXHOA02UL

Ilepedyens auTepaTyphl, HEOOXOAMMON 1JIsI OCBOCHHUS TUCHMILIUHBI (MOXYJIsl)

Hanpasnenue moaroroku:_09.04.02 - MHGpOpMAIIMOHHBIC CHCTEMbBI ¥ TEXHOJIOTHU

HpO(l)I/IJ'II) IIOATIOTOBKU: TexHomoruu Da3Da6OTKI/I I/IH(bODMaHI/IOHHLIX CUCTEM

KBanudukarus BEITYCKHAKA: MArHCTP

dopma o0ydeHHsI: OUHOE

SI3bIK 00y4eHHs:_PyCCKUi

I'on Hauama oOy4eHus mo oOpa3oBarteNbHOM nporpamme:_2026

OcHoBHasi IUTEpaTypa:
1. Oymmn, B. K. Teopernyeckie 0CHOBBI HHPOPMAIIHOHHBIX mporieccos u cuctem / Jymma B.K., - 5-¢ u3a. - Mocksa: Jlamkos u
K, 2018. - 348 c. - ISBN 978-5-394-01748-3. - Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/450784
(mata obpamenust: 01.02.2025). - Pexum qocTymna: mo MOAMUCKE.
2. 3aboruna, H. H. [IpoextupoBanue nH(opMalMoHHBIX cHCTeM : yueOHoe nmocobue. - Mocksa : UHDPA-M, 2022. - 331 c. -
(Beiciee o6pasoBanue: bakanaspuar). - DOI 10.12737/2519. - ISBN 978-5-16-004509-2. - Tekcr : snekrponHsii. - URL:
https://znanium.com/catalog/product/1840494 (nata obpamenus: 01.02.2025). - Pexxum gocTyna: no moJmcKe.
3. denorona, E. JI. Tlpuknansbie nHbOpMALMOHHBIE TEXHOJIOTUH : yueOHoe nocodue / E.JI. denorosa, E.M. [TopTHOB. - MockBa
: ®OPYM : UHOPA-M, 2023. - 336 c. - (Beiciuee obpazoBanue). - ISBN 978-5-8199-0538-8. - Tekcr : anexrponnsIii. - URL:
https://znanium.com/catalog/product/1913205 (nata obpamenus: 01.02.2025). - Pexxum gocTyna: no moJmcKe.

JlonotHuTeIbHAS JIHTepaTypa:

1. I'sozzaeBa, B. A. OCHOBBI TOCTPOCHHS aBTOMATH3UPOBAHHBIX MHPOPMAIIMOHHBIX cHCTeM | yueOHuk / B.A. 'Bo3aesa, I.10.
JlaBpenrbeBa. - MockBa : DOPYM : UHOPA-M, 2025. - 318 c. - (Cpennee npodeccuonansHoe odpazoBanue). - ISBN
978-5-8199-0705-4. - Teker : anextponnbiit. - URL: https://znanium.ru/catalog/product/2181608 (qata oGparieHus:
01.02.2025). - Pexxum nocTyIa: Mo MOIHCKE.

2. Tonureina, O. JI. UndopmaronHsie cuctemsl : yaebroe mocobue / O.J1. [Nonuipiaa, H.B. Makcumos, Y.U. [Tonos. - 2-e
u3j. - Mocksa : ®OPYM : UTHOPA-M, 2022. - 448 c. - (Beiciuee obpazoBanue). - ISBN 978-5-91134-833-5. - Tekcer :
amextpornsif. - URL: https://znanium.com/catalog/product/1832410 (nata o6pamienns: 01.02.2025). - Peskum goctyma: mo
TOJIIIHCKE.

3. MudopmMarmoHHbIe CHCTEMBI B 9KOHOMUKE : yaeOHoe mocobue / mox pen. JI.B. Uucrosa. - Mocksa : UTHOPA-M, 2021. - 234
c. - (Boicuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-003511-6. - Tekcr : anektpoHnsiid. - URL:
https://znanium.com/catalog/product/1669591 (nata obpamenus: 01.02.2025). - Pexxum gocTyna: mo moucKe.
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Ipunoocernue 3
K pabouell npoepamme OUCYURIUHBL (MOOYI51)
51.0.05 Teopemuueckue 0cHo6bl UHDOPMAYUOHHBIX MEXHOA02UL

Ilepevyenb MHGOPMANUMOHHBIX TEXHOJIOT Ui, HCIOJIbL3YEeMbIX IJISI OCBOEHUS AUCIUNINHBI (MO1YJIf1), BKIIOYasi
nepevYeHb MPOrpaMMHOro odecriedeHusi U UHPOPMANMOHHBIX CMIPABOYHBIX CHCTEM

Hanpasnenue moaroroku:_09.04.02 - MHGOpMAIIMOHHBIC CHCTEMbBI ¥ TEXHOJIOTHU

HpO(l)I/IJ'II) IIOATIOTOBKU: TexHomoruu Da3Da6OTKI/I I/IH(bODMaHI/IOHHLIX CUCTEM

KBanudukarus BEITYCKHUKA: MArHCTP

dopma o0ydeHusI: OUHOe

SI3bIK 00y4eHHsT:_PYCCKHUiA

I'on Hauana oOy4eHus mo oOpa3oBarteNbHO nporpamme:_2026

OcBoeHUE TUCITUTUTHHBI (MOZ[YJ'IH) npearnoJaracT uCrnojb30BaHUE CIICAYIOUIETO MPOrpaMMHOIO obecrieueHus 1
I/IH(l)OpMaHI/IOHHO-CHpaBO‘IHHX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 TTpodeccronansrast umin Windows XP (Volume License)

[Taket oducHoro mporpamMmmuoro obecreuerust Microsoft Office 365 wnu Microsoft Office Professional plus 2010
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unu Adobe Acrobat Reader DC

Kaspersky Endpoint Security s Windows

YuebHo-MeToanYecKas IUTepaTypa Ui AaHHOH AUCIMIUIMHBI KIMEETCSl B HAJIMYUH B 3JICKTPOHHO-OMOIMOTEYHON cHCTEME
"ZNANIUM.COM", noctyn k koTtopoii npegocraniex odydaromumcs. 9bC "ZNANIUM.COM" conepXuT Npou3BeIeHUS
KPYIHEHUIIMX POCCUMCKUX YUEHBIX, PYKOBOAUTEIEH FOCYIapCTBEHHBIX OPraHOB, IPENoJaBaTelel BEAYIIMX By30B CTPAHBI,
BBICOKOKBAIN(HUIIMPOBAHHBIX CHELHAINCTOB B pa3inuHbIX chepax duzneca. DoHx OMOIHOTEKH CHOPMHUPOBAH C YIETOM BCEX
H3MEHEeHUH 00pa3oBaTeNIbHBIX CTAHAAPTOB M BKIIOYAET y4eOHUKH, y4eOHbIe TOCOOUS, YUeOHO-METOANYECKIE KOMILIEKCHI,
MoHorpaduy, aBTopedepaTsl, AUCCEPTALMH, SHIMKIIONEANH, CJIOBAPH U CIIPAaBOYHHUKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, ClIeIIHaJIbHbIC TIEPUOANYECKIE H3IaHUS M U3[JaHNs, BBITyCKaeMble H31aTeIbCTBAMU By30B. B HacTosmiee Bpems
3BbC ZNANIUM.COM coorBeTcTBYET BCeM TpeOOBaHUAM (heiepaibHbIX TOCYJapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
Boicuiero oopaszosanust (GI'OC BO) HOBOro nokosneHus.

VYueGHo-MeTonnYecKas IUTepaTypa Uil JAHHOW ITUCIMILTMHEI IMEeTcsl B HAJIMYHMH B 3JIEKTPOHHO-OMOINOTEYHON cucTeMe
WznarenscrBa "JlaHp" , mOCTYN K KOTOPO#i npenocrasiieH odydatomumes. DbC UznarenscrBa "Jlanp" BKItoUaeT B ceds
3JIEKTPOHHBIE BEPCHH KHUT U3aTenbcTBa "JIaHp" 1 ApYyrux BeAyIuX U3IaTeIbCTB yIeOHOM INTEpaTyphl, a TAKKE JIEKTPOHHEIE
BEPCUH MEPHOANIECKIX M3IaHUI MO0 €CTECTBEHHBIM, TEXHUYECKIM U ryMaHuTapHbIM HaykaM. DbC U3narensctBa "Jlans"
obecrieurnBaeT OCTYH K Hay9HOH, yaeOHO! JIUTepaType U HayYHBIM IePHOJMIECKAM H3IAHKAM 110 MAKCUMAaIbHOMY KOJTHYECTBY
NpoUIBHBIX HAIPaBJIEHUH ¢ COOJIIOICHNEM BCEX aBTOPCKHX M CMEKHBIX IIPaB.

VYueGHO-MeTonYecKas IUTepaTypa Uil JAHHOW TUCIMILTMHEI IMEeTCsl B HAJIMYHUH B 3JIEKTPOHHO-OMOINOTEYHON crucTeMe
"KoHCynbTaHT cTyAeHTa", JOCTYI K KOTOPOU MPeJoCcTaBieH 00yJaomuMcs. MHOronpoQmibHbIH 00pa3oBaTenbHbIil pecypc
"KoHcynpTaHT CTyAeHTa" SBISIETCS IIEKTPOHHOM OnbnmroTteuHoi cuctemoit (OBC), mpegocTaBisromeit JoCcTyI yepes ceTh
WHTepHeT K yueOHOM TUTepaType U JOMOIHUTENEHBIM MaTepHaiaM, IPUOOPETEHHBIM Ha OCHOBaHHH NPSIMBIX OT'OBOPOB €
mpaBoobagaresmi. [1oTHOCTEIO COOTBETCTBYET TpeOOBaHMSIM (peZiepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIFHBIX CTAHIAPTOB
BBICILIET0 00pa30BaHMs K KOMILIEKTOBAHHUIO OHOIHOTEK, B TOM YUCIIE JICKTPOHHBIX, B YaCTH (OPMHUPOBaHKS (POHIOB OCHOBHOM
U JIOIIOJIHUTENBHOM JINTEpaTyphl.
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