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IMporpamma auctuiies "VHTe ek TyanbHbIH aHamm3 AaHHbX"; 09.04.03 "TlpuknagHas nHdopmaTuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IMporpamma auctuiies "VHTe ek TyanbHbIH aHamm3 AaHHbX"; 09.04.03 "TlpuknagHas nHdopmaTuka".

[porpamMmy IrcIMIUTMHBL pa3padoTai(a)(u): cTapIluii peroaaBareib, K.H. Pasunkos E.B. (kadenpa cucremHoro ananmsa u
MH(pOPMALIMOHHBIX TEXHOJIOTUIL, OT/AeNeHne (PyHAaMeHTaIbHOI NH(POPMATUKU 1 MH(OPMALIMOHHBIX TEXHOJIOTHIA),
evgeny@razinkov.ai

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH caMOCTOSITeNIbHO IIPUOOPETaTh, Pa3BUBATh U MPUMEHSITh MATEMaTUYECKHE,

€CTECTBEHHOHAYYHBIE, COLIMATIbHO-9KOHOMUYECKHE U MPOheCCHOHAIbHBIE 3HAHUS IS
[peleHus] HeCTaHAAPTHHIX 3a]a4, B TOM YMCJIe B HOBOH WJIM HE3HAKOMOM CpeJie U B
MEKIMCIUMIUTMHAPHOM KOHTEKCTe

OIIK-3 CriocoOeH aHATM3MPOBaTh MpodecCHOHabHYI0 MH(GOPMAIHIO, BHIAEIATH B HEH IJIaBHOE,
CTPYKTYpHpPOBaTh, 0(DOPMIISITh ¥ TIPEJICTABIIAT B BUJIE aHAJIMTUIECKIX 0030POB C
0O0CHOBAHHBIMHU BBIBOJIAMH ¥ PEKOMEH/IALINSIMA

YK-6 CriocoOeH onpeaensTh U pealn30BbIBaTh IPHOPUTETH COOCTBEHHON NEATETbHOCTH U CIOCOOBI
ee COBEPILEHCTBOBAHUS HA OCHOBE CaMOOLIEHKH

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):

JloJKeH 3HATh:

0 cOBpeMeHHHIX MeTozax Data Mining.

JloKeH yMeTh:

MOHUMATh OCHOBHBIE MTPOOJIEMbI, BO3HUKAIOIIME MPU AaHAIN3E AAHHBIX, U IyTH UX PEIICHUSI.
JlomxeH Bl1afeTh:

HaBBIKAMH aHAJN32a JIAHHBIX PA3IUIHON PUPOIHI

JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

MPUMEHSTh B CBOEH JasbHENIIEH MPoheCCHOHANBHON AeSITeNbHOCTH MOJTyYeHHbIe 3HAHNS U HAaBBIKU

2. Mecto gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hannaas qucrmruiiHa (MOayib) BKodeHa B paszgen "B1.0.08 ducturumast (MOmym)" OCHOBHOH MPOoecCHOHANBHON
obpazosarenbroi nporpammsl 09.04.03 "TIpuknagnas ungopmatuka (MHdpopManmoHHas 6e30MacHOCTh IKOHOMUIECKUX
cucrem)" ¥ OTHOCHUTCA K o0s3atensHoi yact OITOIT BO.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcsa

OO011ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsACT 5 3a4eTHhIX (bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast pabota - 36 4aca(oB), B TOM umclie Jekuun - 18 yaca(oB), npaktuueckue 3aHsartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEbHOM paboThl - ) yaca(oB).

CamocrosrenbHas padota - 108 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH B 3 ceMecTpe.

4. Copep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)
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IMporpamma auctuiies "VHTe ek TyanbHbIH aHamm3 AaHHbX"; 09.04.03 "TlpuknagHas nHdopmaTuka".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. BBeieHre B MHTEJUIEKTYaJIbHBIA aHAIA3
1. A Y 3 2 0 0 0 2 0 20
JAHHBIX
Tema 2. OGHapysKeHHe YacTO BCTPEUaIOUXCs
2. 24 petaiol 3 4 0 0 0 4 0 28
. |HabopoB 3/1eMeHTOB N
.z LOAC )
3 eMa 3. Eggﬂapymem/le AHOMATIT . 3 6 0 0 0 6 0 30
JIACTEPHBIY aHAJIN3 6 0 0 0 | 6 0 30
st Dataivimmh g Hpttroxen T, peHIaCMbIC 3agatiy. RIacT PHBIX"aHqUIN 3 ;- OOHAP Y/AKRCHICTAHO 5 HOVMCR™ACTO
BCTJIg3[QJLIuXcsl HaG0pOB 31eMeHTOB. CBsI3b MeK Iy MarfInHHBIN oOygeHdeM iy Dath Miping. Knaqgudrkanyg amjopugmos | 108
Dath Mining. AkTyajibHOCTb MeTO/1I0B. OCHOBHBIE CJIOKHOCTHU B]Tl06pa60TK3 JaHHbIx. Q630p u¢Tounukon nHbopmMarmu mo Data

Mining.

Tema 2. O6Hapy:KeHHE YACTO BCTPEYAIINXCS HA0OPOB 3JIeMEHTOB

IMocranoBka 3anaun Frequent Pattern Mining. TTonsiTue yacto BcTpedalonierocsi Habopa 31eMeHToB. Meton Apriori.
Henocratku metosia Apriori: HEOOXOAUMOCTbh OCTPOEHUSI MHOKeCTBa KaHauaaToB. Meton FP-Growth: moctpoenue
FP-pnepena, ananus FP-pepeBa. Pa3oop npumeHenusi metona Apriori u FP-Growth na npumepax. [Tonsrue Closed Pattern u

Maximal Pattern.
Tema 3. O6Hapy:KeHHE aHOMAJIAN

Ioustre aHomauu. [ToctaHOBKA 3aaunt OOHAPYKEHUsI aHOMaMi. BUIbl aHOMaJTHIA: TOYEYHBIe, KOHTEKCTHbIE, IPYIIIIOBBIE.
Mertopn k-ro 6mmkaiitiiero cocesia. ddgexkTuBHas peanusanus Metoa k-ro Onmxaiiiiero coceia. MeTo[ BhIIBJICHHUS] aHOMATHUI
Local Outlier Factor. MeTtoipl 0OHapYKEHHsI aHOMAJIUIA C IOMOIIIBIO FTeHePATUBHO-COCTSI3ATENIbHBIX CETEH.

Tema 4. KiactepHslii aHam3

IMocranoBka 3aauu kiacrepusanuu. OOIaCTH U TPUMEPHI UCIIOJIB30BaHMUS 3aaul KJIacTepu3aiun. MeTo| KJiacTepu3alium ¢
MOMOIIBI0 aroputMa k-means. MeToJ KJlacTepu3aliy ¢ IOMOIIIBIO arJIOMEepaTUBHON HepapXUUuecKol Kiactepusanmu. Meron
KJactepusanmu ¢ nomorpio anroputMa ROCK. Meton KiacTepru3aiiiny ¢ MOMOIIBI0 JePEBbEB PEIICHHA.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCIeYeHHsI JJIsi CAMOCTOATEJbHONH PAa60ThI 00yJalOIUXCS M0

U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTrosTebHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCLHMIUIMHBI, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aH1s1, HANIpaBJICHHbIC Ha 3aKpeIIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,

TOTOBSATCS K TEKYIIEMy ¥ TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUTUIMHE.

OpraHu3zalys cCaMOCTOSITENIbHOW padoThl 00yYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopszok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIBHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, MporpaMMaM ClieJUIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoit ®enepartuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcTBa oopasoBanust Poccutrickort ®eneparmu Nel4-55-996un/15 ot 27 Hostopst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHMX YUeOHbBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)

(penepanbHbIil yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuil) penepanbHelil yHuBepcureT”

JlokanbHble HopMaTuBHBIE akTH KazaHckoro (IIpusomkckoro) denepaabHOrO yHUBEpCUTETA
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6. ®oH/ OLIEHOYHBIX CPEICTB MO JUCIHHUILINHE (MOIYJII0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLIEHOUYHBIX CPEACTB COAEPKUTCA CeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLINI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTIHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS VTSI KAXKI0r0 OLICHOYHOIO CPelICTBa;

- cofiepXaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISHCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x IporpamMmmMe JuCHUITTMHBI (MOHyJ’I]O).

7. IlepeyeHnb JUTEPaTYPhI, HEOOXOAMMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) TIPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHoM nteparypsl. Jlutepatypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoii 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKs HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepevyeHb OCHOBHOH M IOTIOJHUTENIBLHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHUS JUCLMIUIMHBI (MO/YJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "IHTepHET'', HE00X0 MMBIX IJIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

NuTtepuer-nopran pecypcos no UT - http://www.intuit.ru

WHTepHeT-MopTan ¢ HAyYHBIMH pecypcamu o MaTeMaTHIeCKIM HayKaM - http://www.mathnet.ru/

Hayunas snekTpoHHast oubmoteka - https://elibrary.ru/defaultx.asp

Hayunast snexktponHas 6ubnroreka KubepJlenunka - https://cyberleninka.ru/

udposoii odpazoBaresbHbIA pecype "Beenenne B Data Science n MaimmHHOe o0yuenue” - https://stepik.org/course/4852

[MudpoBoii 0Opa3oBatebHbIA pecypc "MaTeMaTuueckue U MHCTPYMEHTAIbHbIE METO bl MAIMHHOTO 00yuenus”, MUDU -
https://openedu.ru/course/mephi/mephi_011_machinelearning/

9. MeToquuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHJamnu

JICKIIHN CTyJIeHTy PEKOMEHAYETCA BHUMATCJIbHO CIIYLIATD JIEKTOPA, CJICAUTD 3da TEM, YTO HAIIMCAHO Ha JOCKE UJIN
MpeaACTaBJICHO HA cnafmax MNpE3CeHTAllUU, AaHAJIU3UPOBATH IMOJTYyHYACMYIO0 UM I/IH(I)OpMaLlI/IIO. B cjyvac, eCii
MaTtepuaJl JICKIIUU HEIIOHATECH, CJICAYCT 3a1aTh BOIIPOC B OTBEACHHOE 11 BOIIPOCOB BPEMA. CTyJIeHTy TAKXKE
PEKOMEHAYETCA KOHCIIEKTUPOBATb MATCPHAJl JICKIUW B TETPAAX, YTO YTydIIACT 3alIOMHUHAHUC.

naboparopusie | [Tpy BBITIOJHEHUH JJAOOPATOPHBIX PAOOT CTYAEHTY PEKOMEHIYETCSI BHUMATEIBHO aHATM3UPOBATH [TOCTABJIEHHYIO

padoThI 3aja4y, yelsas 0COOEHHOE BHUMaHHME KPUTEPUSAM OLIEHKHM TOUYHOCTH PellieHus 3aaaun. [IporpaMMHBIA KO
JOJKEH OBITh OOBEKTHO-OPUEHTUPOBAHHBIM, YUCTHIM, C MOSICHAIOIIMMU KOMMeHTapusiMu. OcoOeHHOE BHUMaHKE
Clie/lyeT yaeIUTh METOIOJOTMIECKUM aclieKTaM PellieHHsI 3a/1a4r, Ha KOPPEKTHOE pa3/ieieHrue BHIOOPKY Ha
00yYaoIIyI0, BATMIAIMOHHYIO M TECTOBYIO. Pe3ybTaThl pabOThI MPOrpaMMBbI JOJIKHBI ObITh O(DOPMJIEHBI B BUIE
TaOJIMIl ¥ TPapUKOB.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- [Ipu BeneHMM caMOCTOSITENBHOM PabOTHI CTYAEHTY PEKOMEHIYETCsl BHUMATEIIBHO ITOJXOANTD K U3YUEHHIO
TenabHas padoTa | HayYHBIX cTaTel, oOpamars BHUIMaHWe Ha 3HAUYMMOCTh MTOJIyYeHHOTO pe3yJibTaTa, Ha TpeOGoBaHUs K oOyJaronien
BBIOOpKE, Ha CKOPOCTb pabOTHI IIpeJlaraeMblX aJITOPUTMOB, Ha PE3YJIbTAaThl UX CPABHEHUS C CyIIECTBYIOIIMMU. B
cllydae, eciv M3y4aeMblii MaTepuaJl MOHSTEH He 10 KOHIA, PEeKOMEHIyeTcs oOpaleHue K JONOJIHUTEIbHON
JIMTEpaType.

9K3aMEH CTyIeHTy peKOMEH/IyeTCs] BHUMATEILHO aHAIM3UPOBATh BOIIPOCH B 9K3aMeHaIMoHHOM Outete. OTBET Ha
9K3aMEHAIMOHHbIN OMJIET JOJIKEH OBITh MOJAPOOHBIM M YETKUM, BCE PEJIEBAHTHBIE (DOPMYJIbI JIOTKHBI OBITh
MIPUBE/ICHBI U TIOsICHEHBL. [Ipy OTBETE Ha BOIPOC CTYEHT JIOKEH MPOSIBUT HE CTOJIb YMEHHE 3allOMHHTh
Marepua, CKoJIb TIiyOOKOe ero TIoHNMaHue. PekoMeH IyeTcss u30erath puBeICHNsI B OTBETE MaTepraia, He
OTHOCSIIIErocs K Ouery.

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3y€EeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHre o6pa3OBaTeanoro mpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUEHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeLUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeniiHas ayAuTOpUSI.

KoMmnboTepHsIil Ki1acc.

12. CpencrBa aganramuy mpenoaBaHusl JHCIHAILUIMHLI K MOTPEeOHOCTSIM 00yUJaomuxcsa HHBAJINJI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsiTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 17151 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTH MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTy4ald MH(OOPMALUIO BU3YaTbHO, C HAPYILIEHUIMH 3PEHUS - ayIHaIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH [Uis Tiepeaadyn nHGOPMAIMK, OPraHU3aliuK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIIerocs ¢ MpernojiaparesieM, B TOM Yuciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAJIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/IEHUsI TPEHUHIOB,
OpraHM3aliy KOJUIEKTUBHOM padoTH;

- IPUMEHEHHe JIUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHHUE TIPOJOJDKUTEFHOCTHU CIaul 00YYaIOIIMMCsl MHBIUIOM MJIM JIMLIOM C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbSI
¢opm rTpome:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU Caun 3a4€Ta WM IK3aMEHa, IIPOBOANMOTIO B IMMCbMEHHOMN CbOpMC, - He Oonee yem Ha 90 MUHYT;

SAEKTPOHHBH
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;
- IIPOJOJIKUTEIPHOCTH BBICTYIUICHHUS 00YyJAIOLIErocs [Py 3aIlUTe KYpCcOBOil paboTh - He Oonee 4eM Ha 15 MuHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMyu PI'OC BO u yue6HbIM 1utanoM 1o Harpasiennio 09.04.03
"TpukiagHas uHpOpMaTHKA" U MarkucTepckou nporpamme "MHpopmairioHHast 6e30MacHOCTh SKOHOMUYECKUX CUCTEM".
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_ 09.04.03 - INpuknanHas nHgopMaThKa
[poduns noxroroskn: MudopmanmoHHas 6e300aCHOCTh SKOHOMUYECKUX CHCTEM

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. PocroBues, B. C. MckyccTBeHHBIE HEHPOHHbIE ceT: y4eOHHK 1is By30B / B. C. PocToBues. - 2-e u3f., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 216 c. - ISBN 978-5-8114-7462-2. - Tekct : aneKTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/160142 (nata o6pamenus: 21.01.2023). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. KnanoB, A. A. ABTOHOMHbII UCKYCCTBEHHBIN MHTEJUIEKT : yueOHoe nmocodue / A. A. KuaHos. - 5-¢ uza. - Mocksa :
Jlaboparopus 3nHanwmii, 2020. - 362 c. - ISBN 978-5-00101-655-7. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/135544 (nata obpamenust: 21.01.2023). - Pexxum nocryma: 1jis aBTOpu3.
I10JIb30BaTENEN.

3. lanmupo, JI. KommbioTepHoe 3penue : yuebHoe rnocodue / JI. [lammpo, 1. Crokman ; mog penakuuent C. M. Cokorona ;
niepeBo ¢ aHrmiickoro A. A. Borycnasckoro. - 4-e u3a. - Mocksa : Jlabopatopus 3nanuii, 2020. - 763 c. - ISBN
978-5-00101-696-0. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbIMoTeHas cuctema. - URL:
https://e.lanbook.com/book/135496 (mata o6pamenus: 21.01.2023). - Pexxum mocTyna: st aBTOPH3. TIOJTb30BaTENEH.

4. Bolorus, B. B. Maremariueckue 0CHOBBI MAIIMHHOTO 0O0YYeHWs ¥ IPOTHO3MPOBaHUs : yueOHoe nocobue / B. B. Boiorum. -
Mocksa : MITHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TekcT : 3;1eKTpOHHBIi // JIaHb : 371eKTPOHHO-O0MOINOTEYHAS
cucteMa. - URL: https://e.lanbook.com/book/56397 (mata obparmenus: 21.01.2023). - Pexvm goctyna: ajist aBTOpH3.
MOJIb30BaTeNIEH.

lonoJsHATEILHAS JUTEpPATYypa:

1. Anekceesa, T. B. UndopmanmoHHsie aHamutudeckue cucremsl : yuebuuk / T. B. Anekceesa, 10. B. Amupuau, B. B. [luk u
ap.; nog pen. B. B. [Tuka. - Mocksa : M®ITY Cuneprus, 2013. - 384 c. - (YHuBepcurerckas cepusi). - ISBN
978-5-4257-0092-6. - Tekcr : anexTpoHHIH. - URL: https://znanium.com/catalog/product/451186 (nata obpareHusi:
21.01.2023). - Pexum goctyna: o NOAMUCKE.

2. T'Bo3zeBa, B. A. BBeeHue B CrieluaibHOCTh IporpaMMucTa : yueOuuk / B.A. I'Bo3zaesa. - 2-e u3j., ucrp. u jioi. - Mocksa :
Nl '®OPYM' : UHOPA-M, 2022. - 208 c. - (Cpennee npodeccronaibHoe odpazoBanue). - ISBN 978-5-8199-0929-4. - Tekcr
: anekTpoHHbId. - URL: https://znanium.com/catalog/product/1844359 (nara o6pamenus: 21.01.2023). - Pexum goctymna: o
TIOATIHCKE.

3. CmonH, [1. B. BBeieHre B HCKYCCTBEHHBIN MHTEJUIEKT: KOHCIIEKT JIeKIHH : yuyeOHoe mocodue / 1. B. CmomuH. - 2-e u3g.,
niepepad. - Mocksa : PUSMATIIUT, 2007. - 264 c. - ISBN 978-5-9221-0862-1. - Tekcr : anekTpoHHbIi // Jlanb :
3JIeKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e. Janbook.com/book/2325 (nata obpamienust: 21.01.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. Ocunos, I'. C. Metoas! uCKyccTBEHHOTO MHTeJulekTa: MoHorpadusa / I'. C. Ocunos. - Mocksa : ®usmarur, 2011. - 296 c. -
ISBN 978-5-9221-1323-6. - Tekcr : anekrponHsiii. - URL: https://znanium.com/catalog/product/544787 (nara oOpaiieHus:
21.01.2023). - Pexum goctyna: o NOJMKCKE.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku: 09.04.03 - INpuknanHas nHgopMaThKa
[podunb noxroroskn: MudopmanmoHHas 6e300aCHOCTh SKOHOMUYECKUX CHCTEM

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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