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1. EJIU OCBOEHUS JTUCHHUIIJINHBI

1.1|chopmMupoBaTh y CTYACHTOB TIpEICTaBICHHE O HAOOpPe METOJOB M METOJOB TEXHOJOTHI aHaIn3a JaHHBIX U
BPEMEHHBIX PSIIOB C IPUMEHEHHEM METO/1a MaTeMaTHYECKOTO aHaln3a U MOACIMPOBAHUS, TPEAHAZHAYCHHBIX IS
00pabOTKK OONBIINX 0OBEMOB UCXOHBIX TAHHBIX 33 CUET aBTOMATHU3AI[UH MTPOIECcCa U3BICUCHUS HOBBIX, KOPPEKTHBIX U
MOTEHIUATIBHO MOJIE3HBIX 3HAHUH, a TAKIKE CPOPMHUPOBATH MTPEACTABICHNUE U BO3MOIKHOCTh HCIOJIb30BAHUS COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH M CPEJICTB aHAU3a, B TOM YHCJIC OTCYECTBEHHOTO MPOU3BOCTBA P PEIICHUH 33]1a4
poeCCHOHATBHOM EITEILHOCTH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

ux (pasaen) OOIT: |B1.B.JIB.07

2.1| TpeGoBanus K NMpeBapUTeJbHOIH MOAT0TOBKE 00y4alOIIErocs:

2.1.1|maTemaTHyeCcKuii aHAIH3

2.1.2|undopmarnka

2.2| IucuMIIMHbI M MPAKTUKY, IS KOTOPHIX 0CBOEHHE TaHHOW TUCHMILTHHBI (MOIYJIs) HEOOX0AMMO KaK
npeaunIecTByoIIee:

2.2.1|BeinonHeHKe, MOATOTOBKA K MPOLEAYPE 3AIUTHI U 3alUTa BBITYCKHON KBAIM(UKAITMOHHON paOboOThI

2.2.2|T1pon3BoACTBEHHAS TIPAKTHKA, IPEIIUIUIOMHAS IPAKTHKA

3. KOMIIETEHIIUY OBYYATIOIIETOCSI, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHMWS M CIIATIINHBI
(MOJYJIS)

IIK-2.1: leMoHCTpUPYeET 3HAHHS TEOPHH TECTHPOBAHHUS, METO0B OLlEHKH Ka4eCcTBa MPOrPaMMHBIX CHCTeM,
MEKIYHAPOJHBIX CTAHAAPTOB HA CTPYKTYPY J10KYMEHTOB, HOPMATHBHBIX H METOINYECKHX MATePHAJIOB K CHCTeMaM

K-2.2: OcyllleCTBJ'lﬂeT pa3pa60TKy TEXHHKO-)KOHOMHYECKOIr0 000CHOBAHHA MPOEKTHBIX pemeﬂnﬁ U CTPYKTYPbI THIMOBBIX
AOKYMEHTOB, AJITOPUTMU3ALNUIO TEATECIbHOCTH

MIK-2.3: Bnageer HaBbIKAMH MOATOTOBKH METOJAMKH OLIEHKH FOTOBBIX CHCTEM HAa COOTBETCTBHE TPeOOBAHUAM, 00yUeHHS
YYaCTHHKOB padoyeii rpynnsl MeTOAHKE OHEHKH TOTOBBIX CHCTEM, KOOPANHHUPOBAHHUSA M MPOBEIEHNA OLEHKH TOTOBBIX
cucreM, coopa, 00padoTKH M aHAJIM3A Pe3yJIbTATOB OLIEHKH IOTOBBIX CUCTEM HA COOTBETCTBUE TPEOOBAHUIIM, 0(pOPMIIEHHS
0TYETA O CTEeNEeHN COOTBETCTBHUS rOTOBBIX CHCTEM TPEOOBAHUSAM, ONMMCAHNS KU3HEHHOT0 MKJIA TOKYMEHTA, onpeaeIeHust
TPeOOBAHUI K JOKYMEHTY M ero CTpyKType

IIK-1.1: lemoHCcTpUpYeT 3HAHUS METOJ0B INIAHUPOBAHMSA NPOEKTHBHIX PadoT, HeaenoJIaranus, TEOPHH KJII0YeBbIX
NnoKa3arteJieil 1eITeTbHOCTH, KOHIeNTYaIbHOT0 MPOEeKTHPOBAHMS, CTAHAAPTOB 0(hOPMIECHHUS TEXHHYECKUX 3aJaHU i

[K-1.2: BeinoHseT NJAHUPOBAHHE MPOEKTHBIX PadoT, BHIOMPaeT METOTUKH Pa3padoTKH TPedOBaHUIl K cUCTeMe U
1120JI0HBI JOKYMEHTOB TPeGoBaHMIi K cucTeme, GopMyJHUpYyeT LeJIH, HCX0As U3 aHAJIM3a MPpodJieM, NoTpedHOCTelH H
BO3MOKHOCTeEI; pa3padaTbiBaeT TEXHHKO-IKOHOMUYeCKOe 000CHOBaHNe, JeKOMIO3UpyeT GyHKIUHM HA NOA(PYHKINH

[K-1.3: Brageer HaBbIKAMH COCTABJICHHS H COTJIACOBAHMS MePeYHs TPEOOBAHMIA K CHCTeMe, OMpeae/eHHsI 3HAYMMbIX
NMoKa3areJieil JeATeTbHOCTH 00beKTa ABTOMATH3AI[MH, HA H3MEHEHNE KOTOPBhIX HANPABJIEH MPOEKT; ONMUCAHUS I€J1eBOT0
COCTOSIHUSI 00beKTAa AaBTOMATU3AINH, ONUCAHUS CHCTEMHOI0 KOHTEKCTA U I'PAHMI CUCTEMBI, ONIpe/Ie/IeHIsl KII0YeBbIX
CBOWCTB CHCTEMBI; BHIOOPA, 000CHOBAHHUS U 3aIIATHI MOAXOAAIIEr0 BAPHAHTA KOHIENTYAJIBLHONH APXUTEKTYPHI, ONMHCAHUS
00beKTa, ABTOMATU3UPYEMOI0 CUCTEMOI, Bbl/IeJIEHUsI TIOJACHCTEM CUCTEMbI, pacnpeaejeHus 001MX TPeOOBaHU 10
NoJICMCTeMaM, MPeACTABJIEHUS M 3alI[UThI TEXHUYECKOTO 3aJaHUSl HA CUCTEMY

B pe3yjJbTaTre 0CBOCHUSA IUCHUIIIMHBI oﬁyqammﬂﬁm JOJIZKCH

3.1|3HaTL:




3.1.1| mpuHUMIIBI MOHUTOPUHTA KaK HH()OPMALMOHHOMN TEXHOIOTUH MOTYyYSHHS IaHHBIX;
3.1.2| ocHOBHBIE CLIOCOOBI TPAPHUECKOTO W TAOJIMIHOTO MTPEACTABICHHS IaHHBIX;
3.1.3|kpurepun onpeaeaeHUsl aHOMaJIbHBIX 3HAYEHHH B BHIOOPOYHBIX JJAHHBIX;
3.1.4|npuurHEl BO3HUKHOBEHHS JIOKHOH KOPpPEISIUU ¥ CHOCOOBI ©€ BBISBICHUS,
3.1.5|ocHOBHBIE TpaBWJIa TMPOBEPKH 3HAYMMOCTH M MHTEPBAIBLHOTO OLICHUBAHUS YpaBHEHHS U KOO QUIIMEHTOB perpeccuy;
3.1.6| ocHOBHBIE METOABI aHAIN3a U IIPOTHOZNPOBAHIS BPEMEHHBIX PSIOB,;
3.1.7 | HOHATHS ¥ METOJIBI KJIACTEPHOTO U KIACCU(PUKAIIMOHHOTO aHAIN3A;
3.1.8|skBuBaneHTHbIE (OPMYIMPOBKM 3aJauydl O MOCTPOSHHMH Oas3urca INPHU3HAKOBOTO IIPOCTPAHCTBA M3 TJIABHBIX
3.1.9| KOMITOHEHT ¥ 3a7ja9i O CHIKCHHUS Pa3MEPHOCTH IIPOCTPAHCTBA,;
3.1.10| 0cobeHHOCTH METOIOB UHTEIICKTYaIbHOTO aHAJIN3a TCKCTOBBIX TAaHHBIX;
3.1.11| cnocoOsI IPOBOANTE aHATN3 TPEOOBAHUHN K IPOTPAMMHOTMY 00€CIIeYeHHIO;
3.1.12| cnocoObl MPOSKTHPOBAHUS MPOrPAMMHOT0 00CCIICUCHUS U pa3apabOTKH KOMIIOHCHTOB HHTEIUICKTYAIbHBIX CUCTEM.
3.2|Ymern:
3.2.1|BeiONpars cpencTBa aHanuza, HambOosee AQQeKTHBHBIE JUII KOHKPETHBIX JAHHBIX C Y4YETOM UX TPHPOJH,
MIOTPEITHOCTH, IPOCTPAHCTBEHHOTO U BPEMEHHOTO pa3pelIeHus, a TakxkKe 3a7ad Mpo(ecCHOHAIBHON AeITEeNbHOCTH,
3.2.2|mpaBWIILHO IOHUMATH M MHTEPIPETHPOBATH MOJIyYEHHBIE PE3YJIbTAaThl HCCIICAOBAHNUS;
3.2.3|aHanm3upoBaTh TPeOOBAHMS K IIPOTPAMMHOTOMY 00ECIICUCHUIO;
3.2.4| IpoeKTUPOBaTh MPOrPAMMHOE 00ECIICUCHUH U pa3apadaThiBaTh KOMIIOHCHThHI HHTEIUICKTYAIbHOTO aHAIM3a JaHHBIX;
3.2.5|kpUTHYECKH OLICHIBATH BO3MOXHOCTH U OTPAaHHUICHHUS UCIIOIB3YEMBIX METOIOB,;
3.2.6 [ mpuMeHATh METO/IbI TIEPBUYHOM 00pabOTKU TaHHBIX;
3.2.7| ocymecTBIATh QUCKPETH3AINIO HEMPEPHIBHBIX JAHHBIX ¢ YIETOM pelraeMoi 3a1aqi;
3.2.8|BBIOMpaTh HaMbOOIEe MOAXOIAIINI CIT0cO0 TAOIMYHOTO HITH rPaUIeCcKOTO MPENCTABICHIS JAHHBIX, HCXOIS U3 TeNeit
HCCIICIOBAHMS;
3.2.9|mpoBepsITh HaNMYME CTATUCTUUECKH 3HAUYUMOM JIMHEWHOW CBS3M MEXIY IEpEMEHHBIMH;
3.2.10|ucmonb30BaTh MOICTH BPEMEHHBIX PS/IOB, BBIIONHATH KX ITAPAMETPUICCKYI0 WICHTH(UKAIINIO, OICHUBATh
Ka4ecTBO allPOKCUMALIMK PEaNIbHBIX JIaHHBIX BEIOPAHHOI MOJENbBIO;
3.2.11| BBINOJHATD IEKOMIIO3UIMIO BPEMEHHBIX PAJIOB B paMKax aJ/IATUBHON MOZEIIH;
3.2.12|BBIIeNATS TApMOHUYCCKHE U KBA3UTaPMOHIUYECKIE aJIUTHBHBIC KOMIIOHEHTHI BPEMEHHBIX PAJOB C IIOMOIIBIO
Oypbe-aHanusa, BEUBIIET-aHAIN3a,
3.2.13|BbIOupaTh MeTo] KIACCUPHUKANMK I
3.2.14|knacTepu3allui B 3aBHCAMOCTH OT IEJIH WCCICIOBAHMWSA W XapaKTepa WMCIOIIUXCS JaHHBIX;
3.2.15|IpoBOUTH CPABHUTENBHBIA aHaIM3 pPa3IMYHbIX CHOCOOO0B KiIACCH(HUKALUK W KIacTepU3aluk MHOXKECTBa
00BEKTOB C HCIOJH30BAHHEM (PYHKIIHOHAIOB Ka4eCTBA €r0 pa30HeHNS;
4. CTPYKTYPA U COAEP) KAHUE JTUCHUIIJIMHBI (MOIYJIA)
Kon HaumenoBanue pa3genoB u tem /Bua | Cemecrp /| Uacos | Komneren- | Jiureparypa IIpumeuanue
3aHATUS 3ausiTus/ Kvpce 100
Paznen 1. MeToabl HTEXHOJIOTHH
aHaJIN3a JaHHBIX H BpEMEHHBIX PSI0B
11 OCHOBHBIE TIOHATHS TEXHOJIOTHH cOopa u 6 4 IK-1.1 JI1.1J11.2
CHCTEeMAaTH3allu1 JaHHbIX. [JaHHBIE, [1K-1.2 JI1.3J11.4
nHpopManus, 3HaHus. Llenu u 3agaun I1K-1.3 JI1.5J12.1
aHaJIW3a TaHHBIX. VICTOYHUKY TaHHBIX, [1IK-2.1 J12.2
MOHHUTOPHHI KaKk HH()OpMalMOHHAs IK-2.2 J12.3]13.1
texHosorus. CyTh MHOTOMEPHOCTH IK-2.3 J13.2 J13.3
JaHHbIX. JInHEelHOe IPOCTPaHCTBO JI3.6 J13.4
MPU3HAKOB. JI3.5
IIpocTpaHCTBEHHO-BPEMEHHBIE JaHHBIE. 2132 33 D4
[JTex/ 35 D6




1.2 BpemenHsble psiibl U UX NpeIBapUTENbHBIN 4 IK-1.2 JI1.1711.2
ananu3. COOp M MOATOTOBKA HCXOIHBIX [1K-1.3 JI1.3J11.4
JAHHBIX /IS aHan3a. VIMITOpT TaHHbIX. [1K-2.2 JI1.5J12.1
[epBrynas 00pabOTKa TaHHBIX. IK-2.3 J2.2
OCHOBHBIE TIpaBUJIA TIPOBEPKH J12.3J713.1
3Ha4UMOCTH. BeIOOp cpencTs ananmza JI3.2 J13.3
JaHHBIX. IHTEeprpeTanus pe3yibTara. JI3.6 JI3.4
[JTa6/ JI3.5

313233 D4
35 D6

1.3 CpaBHUTENBHBIN aHAU3 MOJIXO0JI0B K 16 [1K-1.2 JI1.1J11.2
MOHSITUIO YIIPABIICHUS: KaK CPEACTBO IK-1.3 JI1.3J11.4
JOCTIDKEHUS IIeNH, KaK IpoIecc [1K-2.2 JI1.5J12.1
YOPaBISIONIUX BO3IEUCTBUHN, KaK MPOLIECC [1K-2.3 J12.2
00paboTtku nHpOpMaIMH. YpaBieHHe J12.3J713.1
Kak Ipolecc BpIOOpa U IPUHATHS JI3.2 J13.3
pemeHuii. Bropast Moziens ynpasiaeHus - JI3.6 J13.4
aBToMarnueckoe yrpasienue. /Cp/ JI3.5

313233 D4
35 D6

1.4 [IpemoOpaboTKa TaHHBIX, BU3yaIH3aIHs, 6 [IK-1.1 JI1.1 J11.2
MEPBUYHBIA CTATUCTUUECKUN aHAIH3. IK-1.2 JI1.3J11.4
JleTepMHHUpPOBAHHEIC U CITydaifHbIC IK-1.3 JI1.5J12.1
COCTaBIISIFOIIUE B TaHHBIX. AHAIN3 IK-2.1 J2.2
KadecTBa NaHHBIX. JlHCKpeTn3amus, [1K-2.2 JI12.3J13.1
yIaJeHUe BHIOPOCOB, 3aMOTHCHHE I1K-2.3 JI3.2 J13.3
MPOITYCKOB, (GHIBTPALUs, CrIIaXKHBaHHE JI3.6 J13.4
JAaHHBIX. BRIOOpKa 1 TeHepanbHas J3.5
COBOKYIHOCTB. Pacu€r omucaTenbHbIX 2132323 D4
CTaTUCTHK BEIOOPKH, aHAJIM3 3aKOHA 95 56
pacnpeieneHus: OJJHOMEPHBIX CITyYaiHBIX
Bennund. [/Jlex/

15 OO61mas xapakTepuCcTHKa METOJIOB 6 IK-1.2 JI1.111.2
nporHo3uposanus. COOp U MOATOTOBKA IK-1.3 JI1.3J11.4
WCXOJHBIX TAaHHBIX JJISl aHAJIK3A. IK-2.2 JI1.5J12.1
O0paboTKa JaHHBIX C IPUMCHCHHE I1K-2.3 J2.2
METOIOB MAaTEMATUYECKOI CTATUCTHUKH. JI12.3J13.1
WurepnpeTaiys pe3ysibrara. J13.2 J13.3
WnenTtndukayst 1 MHTEPIPETAINS CBSI3H JI3.6 JI3.4
MPU3HAKOBBIX IEPEMEHHBIX U TJIABHBIX JI3.5
KOMITOHEHT. /JT1a6/ 21323324

35 D6

1.6 3amava mporHo3upoBanus. Tpens, 12 IK-1.2 JI1.111.2
CE30HHOCTH M IUKJI. TOYHOCTPH MPOTHO3A. IK-1.3 JI1.3J711.4
Bunet mporao-308. MeTob [1K-2.2 JI1.5J12.1
MIPOTHO3UPOBAHUS. 3a7aua BU3YyaTH3aI|H. I1K-2.3 J2.2
MeTomp! MorcKa acCOUATUBHBIX TIPABILI. JI12.3J13.1
ICp/ J13.2 J13.3

J13.6 J13.4
JI3.5
2132323 D4
35 D6

1.7 KoppensaiuoHHbIi U perpecCHOHHbIH 6 IK-1.1 JI1.1J11.2
aHanu3bl. Llens KoppensanuoHHOro IK-1.2 J11.3J11.4
aHaM3a, BEIOOPOYHBII MApHBIT IK-1.3 JI1.5J12.1
koa(durneHT koppensiauu [Tupcona IK-2.1 J2.2
(cratucTuueckasi 3HAUUMOCTH, [1K-2.2 JI12.3713.1
COTJIACOBAHHOCTH JIJISl TEHEPAITLHOM I1K-2.3 J13.2 J13.3
COBOKYITHOCTH, HHTEPBaJIbHAsI OLICHKA). JI3.6JI3.4
Koadduurents: koppensaunu Crupmena, JI3.5
Kennemna, Mersroca. Tabmuia D152 2324
conpsbk€HHOCTH. Llenb perpeccuoHHOro 3506

aHanmu3a. MeTo HauMEHBIINX KBAJAPaToB.
[Tonyuenue ypaBHEHHs1 OJHOMEPHOM
JIuHeHou perpeccuu. IIpoBepka
3HAYMMOCTHU YPABHEHUS IMHEHHON
perpeccun. [/Jlex/




1.8 HccnenoBanue TeHIEHIMN BPEMEHHBIX 6 [1K-1.2 JI1.1 J11.2
psnoB. CTaTHCTUYECKOE U3YUEHUE IK-1.3 J11.3J11.4
KOJICOJIEMOCTH BO BPEMCHHBIX Psiaax. I1K-2.2 JI1.5J12.1
/JTa6/ IK-2.3 J2.2

JI2.3713.1
JI3.2 J13.3
JI3.6 JI3.4
J3.5
313233 D4
35 D6

1.9 MeTononorust NoCcTpoeHust Mojenen 12 IK-1.2 JI1.1J11.2 KOHTpOJIbHasi paboTta
cnoxHbIX cucteM. [lorsitue Data Mining. IK-1.3 J11.3J11.4
[IpennoceIKy pa3BUTHS aBTOMAaTHIECKUX IK-2.2 JI1.5J12.1
METOJIOB aHaJIu3a JaHHBIX. MeToabI [1K-2.3 J12.2
W3BJICUYCHUS 3HAHWH 1 00JIaCTH UX JI2.3]13.1
NPUMEHEHHUS B IPO(eCcCHOHATBHON JI3.2 J13.3
nesrensHoctu. /Cp/ JI3.6JI3.4

J3.5
313233 D4
35 D6
1.10 [3auér/ 0 MK-1.1
IK-1.2
IK-1.3
IK-2.1
111 Krnaccudukaums. O0yueHue ¢ yuurenem. 4 IK-1.1 JI1.1J11.2
Pasmeuennas Beroopka. [loHsATHE 3TamoOHa IK-1.2 JI1.3J11.4
1 0COOCHHOCTEH B JaHHBIX. [lepeBbs IK-1.3 JI1.5J12.1
peIIeHnH, CITyJaifHbIN JIeC, METOT [1IK-2.1 J12.2
6mwkaiiimux coceneit. Jlorucrudaeckas IK-2.2 J12.3]13.1
perpeccust. HauBHBINM OalieCOBCKUH IK-2.3 JI3.2 JI3.3
kinaccupukaTop. MeTpuKu KadecTBa JI3.6JI3.4
wraccudukanuu. /Jlex/ JI3.5
0132 353 54
35 D6
1.12 BeposTHOCTHasI OlleHKa CYIIIECTBEHHOCTH 4 [1K-1.2 JI1.1J11.2
mapaMeTpoB TPEHAA U KOJIEOIEeMOCTH. IK-1.3 JI1.3J11.4
1J1a6/ IK-2.2 JI1.5J12.1
IK-2.3 J2.2
J12.3]13.1
J13.2 J13.3
JI3.6 JI3.4
J35
0132 353 54
35 D6
1.13 [TonsiTue knaccudpukanuu. MeTos! 12 [1K-1.2 JI1.1J11.2
KIaccupuKanuu. MeToIbl MOCTPOCHHUS I1K-1.3 JI1.3J11.4
npaBui kiaccu-puxamnuu. [Tonstue IK-2.2 JI1.5J12.1
KJIacTepHu3anuu. THUIIBI allTOPUTMOB IK-2.3 J2.2
KiIactepuszanuu. Mepapxudeckue J12.3J713.1
ITOPUTMBL.  MITepaTHBHBIE aITOPUTMBI. J13.2 J13.3
ICp/ JI3.6 JI3.4
J35
0132 353 54
35 D26
1.14 Knacrepusrii ananmz. O0yuenne 6e3 4 IK-1.1 JI1.1J11.2
yuntens. KnactepHsiit ananus IK-1.2 J11.3J11.4
MHOTOMEPHOH BBIOOPKH: OCHOBHEIE IK-1.3 JI1.5J12.1
TIOHSATHS, METPUKHU, (PYHKIIHOHAIBI U [IK-2.1 J12.2
KPUTEPHUH KaueCTBa, KPUTEPUH OCTaHOBA. [K-2.2 J12.3]13.1
Meton K-cpeanux, MeTos I1K-2.3 J13.2 J13.3
Expectation-Maximization, mnotHocTHbIE JI3.6 J13.4
METO/Ibl, METO/1 KJIacTepH3aly Ha 0ase JI35
kapT (HelipoHHbIX ceTeil) KoxoHeHa. 2132 33 D4
JTex/ 35 D6




1.15 CraTucTuueckuil anaaus u 6 IK-1.2 JI1.1711.2
MIPOrHO3UPOBAHHUE MEPUOINIECKUX IK-1.3 JI1.3J11.4
kosieOanuii. Beroop Hambosce I1K-2.2 JI1.5J12.1
MOJIXOIAIIECTO CIOco0a MPeCTaBICHHUS IK-2.3 J2.2
naHHbBIX. /J1a6/ J12.3713.1

JI3.2 J13.3
J13.6 J13.4
JI3.5
313233 D4
35 D6

1.16 [Nonstue knaccudukanuu. [I10THOCTHBIC 12 [1K-1.2 JI1.1J11.2
aNropuTMbl. MoeIbHBIE aITOPUTMBI. IK-1.3 J11.3J11.4
DOneMeHTH HeUPOHHBIX CeTeH. IK-2.2 JI1.5J12.1
ApXUTeKTypa HEHPOHHBIX CETEH. IK-2.3 J12.2
OO0ydenue HEHPOHHBIX ce-Tei. Moaemnn J12.3J713.1
HelpoHHBIX ceTell. KontponbHas pabdora. JI3.2 J13.3
/Cp/ JI3.6 J13.4

JI3.5
313233 D4
35 D6

1.17 AHanu3 ¥ IPOTHO3UPOBAHIE BPEMEHHBIX 4 IK-1.1 JI1.1711.2
psnoB. CBOHCTBa BPEMEHHBIX PAIOB! IK-1.2 J11.3J11.4
AKCHOMATHYECKUE U TPOBEPSEMBIC. IK-1.3 JI1.5J12.1
3amauun MccIeJOBaHUS BPEMEHHBIX PSA/IOB. IK-2.1 J12.2
JlexoMITo3unrsl OTHOMEPHOTO BPEMEHHOTO [1K-2.2 JI12.3J13.1
psifa Ha aIUTUBHBIC COCTABJIISIOIIUE: [1K-2.3 JI13.2 JI3.3
Oypre-aHaau3 U BeWBIIET-aHAIIN3. JI3.6 J13.4
AJTUTHBHAS MOJIENb BPEMEHHOTO Psijia. JI3.5
Jlekommo3uLusi BpeMEHHOTO psia 2132323 D4
(omHOMEPHBI U MHOTOMEPHBII CITy9an) 25 26
Ha a/IJTUTUBHBIE COCTABJISIOIINE!

CHHTYJISIPHBIN CIICKTPAIbHBIN aHAIN3 U
JICKOMITO3HIIMS HA SMITHPHIECKUE MOJIBI
Xyanra. IIporao3upoBanye BpeMEHHBIX
PSIIIOB IO pe3y/bTaTaM CHHTYIISIPHOTO
CIIEKTPAJIBHOTO aHanm3a (MeTo
«['ycenunay). Meron XonbTa-YuHTrepca.
CTanmoHapHOCTh CIy4YaitHOTO Mpoliecca U
MOPOXAEHHOTO UM BPEMEHHOTO Ps/a.
CraTucTUYecKHe MOJIEIH OJHOMEPHBIX
BPEMEHHBIX psinoB. /JIex/

1.18 [IporHo3upoBaHue ¢ MOMOIIBI0 MOIETH 4 [1K-1.2 JI1.1J11.2
aBTOPETPECCUU — MIPOUHTETPUPOBAHHOTO IK-1.3 JI1.3J11.4
CKOIIB3AIIETO cpeaHero. [[pumeHeHue [1K-2.2 JI1.5J12.1
MHOTO()aKTOPHBIX MOIeIei I1K-2.3 J2.2
nporHo3upoBaHus. [IpoekTupoBanme J12.3]713.1
MPOrpaMMBbl HHTEJUIEKTYaIbHOTO aHAIIN3a. J13.2 J13.3
[JTa6/ J13.6 J13.4

JI3.5
2132323 D4
35 D6

1.19 KonnentyansHoe MoieTupoBaHue 9 [1K-1.2 JI1.1J11.2
MHPOPMALMOHHBIX TOTpeOHOCTEH B IK-1.3 J11.3J11.4
TEXHOJIOTUU XPpaHWIHIL JAHHbIX. [1IK-2.2 JI1.5J12.1
3arpyska, BepuduKaIys 1 0O9ucTKa I1K-2.3 J2.2
JIAHHBIX B CHCTEMaX MOAAEPKKU NPUHSATHUS JI12.3713.1
pemeHnii. TeXHOIOTHS TOOBIYN TaHHBIX J13.2 J13.3
(DataMining). HampaBneHust pa3BUTHsI JI3.6 J13.4
CHCTEM TOAJEP)KKU MPUHATHS PEIICHHH. JI3.5
Pedepar. /Cp/ 3132 53 54

35 D6




1.20 HeiipocereBoe MozenupoBanme u 4 IK-1.1 JI1.1 J11.2
rirybokoe o0ydeHue. HeitponHsle cetn IK-1.2 J11.3J11.4
MIPSIMOTO PACTIPOCTPAHEHHSI: MOJIENb IK-1.3 JI1.5J12.1
MaxKannoka-IIurrca, nepcentpox IK-2.1 J12.2
Po3enOiarra, MHOIOCITOMHBIH [1IK-2.2 JI12.3J13.1
nepcenTpoH, (QyHKIUS aKTHBALIUH, IK-2.3 JI3.2 J13.3
nHuIam3anus Hryen-Bunpoy, npasuio JI3.6 JI3.4
oOyuenns Xe66a. MoaenupoBaHue J3.5
nornueckux Gynkuuit AND, OR, XOR ¢ 313233 D4
TIOMOIIIBI0 HEHPOHOB 95 56
MaxKannoka-ITurrca. OgHOCIOWHBIN 1
MHOTOCJIOMHBIN NEPCENTPOHBI KaK
KiaccudukaTopbl. MHOTOCIONWHBIH
MIEPCENTPOH C HETIPEPbIBHOM (yHKIMEH
aktuBanyd. [Ipumeps! ¢pyHKIHiA
akTuBany. O0yueHre MHOT'OCIIOHHOTO
MEPCENTPOHA METOIOM 00pPaTHOTO
pacrmpocTpaHeHus omuoKu (BHIBOJ
(bopMyIT AT IBYXCIOWHOTO MEPCENTPOHA).

OO0ydJeHne MHOTOCIIOHHOTO ITePCEeNTPOHA:
meron JleBenOepra-Mapksapara.
[IporHo3upoBaHue 0JHOMEPHOTO
BPEMEHHOT'0 Psijia C UCTIOIb30BAaHHEM
JBYXCJIIOMHOTO TIEpCENTPOHA: TUIaH
peuienus 3a1a4u. PekyppeHTHbIC U
CBEPTOYHBIEC HEPOHHBIE CETH.
HetfipocereBrie abcTpakunu B
KOMITBIOTEPHOM 3PEHHH, aHAIIN3€ TEKCTOB,
pacnio3naBanuu peun. [Jlex/

1.21 OBpPHUCTUYECKHAE METOIBI 2 [IK-1.2 JI1.1 J11.2
nporHozupoBanusi. O0beAMHEHNE IK-1.3 JI1.3J11.4
nporHo3os8 /J1a6/ IK-2.2 J11.5J12.1

IK-2.3 J12.2
J12.3]13.1
JI3.2 J13.3
JI3.6 J13.4
J3.5
2132323 D4
3506

1.22 0O030p apXUTEKTYPHI CUCTEMBI TTOIICPIKKH 16 IK-1.1 JI1.1711.2 KOHTPOJbHAS paboTa
NpUHATHA peneHuid. [Ipencrasnenue n IK-1.2 J11.3J11.4
00paboTKa METaJaHHBIX B CHCTEMAaX I1K-1.3 JI1.5J12.1
MOJICPKKH MPUHATHS PEIICHUH. IK-2.1 J12.2
Pacmipoctpanenue u npecTaBieHNe IK-2.2 J12.3J713.1
HHPOPMALINH B CUCTEMaX MOIICPIKKH [1K-2.3 JI3.2 JI3.3
npuHaTUs peuenuii. [locrpoenue n J13.6 J13.4
UCIIOJIb30BAaHUE CHCTEM Ha OCHOBE J3.5
texunosorurt OLAP. TexHosorus 100b4u 21392323 D4
nmansbix (DataMining): MaremaTtideckue 2556

OCHOBBI OCHOBHBIX KJIACCOB METO/IOB.
W3BecTHBIC CXEMBI M AITOPUTMBI
[peABapHUTEIHHON TOATOTOBKH
npeobpa3zoBaHust TaHHBIX. OTKPBITHIC
CTaHAApTHl MHTErpaluu TexHomornu Data
Mining. CoBpeMeHHBIE IPOrPAMMHBIC
wIaThOPMBI [UTS CO3IAHHS CHCTEM
HOACPKKH TPUHATHUS PEILICHHUH.

[Cpl




1.23

DK3aMeH

7 27 IK-1.1
IK-1.2
IK-1.3
IK-2.1
IK-2.2
IK-2.3

JI1.1J11.2 Bomnpocs! k 3k3aMmeny

J11.3J11.4
JI1.5J12.1
J12.2
JI2.3]13.1
JI3.2 J13.3
JI3.6 JI3.4
J3.5
013233 54
35 06

5. OLIEHOYHBIE CPEJICTBA

5.1. OueHo4yHble MaTepHAJbI /ISl TEKYLero KOHTPOJISI U MPOMEKYTOYHOM aTTecTaluu

HpeZ[CTaBJ'ICHLI OTACIIbHBIM JOKYMEHTOM

5.2. OlIeHO'{HbIe MaTepuajbl 1J4 JTHATHOCTUYECKOT0 TECTUPOBAHUA

HpeZ[CTaBJ'ICHLI OTACIIBHBIM JOKYMEHTOM

6. YAEBHO-METOANYECKOE I UTH®OPMAIIMOHHOE OBECIIEYEHHUE TUCHUIIJINHBI (MOIY JISI)

6.1. Pexomenayemasi JuTeparypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WU3parenbcTBO, rog Konnu-Bo
JI1.1 |ITmwxypus A. A, MerToabl 1 CpeAcTBa HAYUHBIX HccienoBanuil: YueOnuk |Mocksa: OOO 1
IIatkoB B. E., "Hay4yHOo-u31aTeIhCKHUI
IMwkypun (M) A. A. ueatp MHOPA-M", 2016,
3JIEKTPOHHBIA pecypce
JI1.2 |MarneBaHHbIN €7 MaremaTu4yeckrue OCHOBBI IEPBUYHON 00paOOTKH Bomnrorpaa: Bonrorpaackuit 1
7., Kapsixkuna T. €7. |3KcriepuMeHTaIBHBIX JaHHBIX: MeToquuecKue TOCY/apCTBEHHBII
MaTepHajbl 10 IPUKIATHON CTaTUCTUKE COLMAIBHO-TIEIar OTMYECK I
yHuBepcuteT, «Ilepemenay,
2015, sieKTpoHHEIH pecypc
JI1.3 |bpycennes, A. T AHanu3 gaHHbIX U mporeccos. Y.1. Meronsl Benropon: benropoackuii 1
CTAaTHCTHYECKOTO aHaIN3a JaHHbIX. yueOHOe ocodue | rocynapcTBEHHBIN
TEXHOJIOTUYECKUI
yHuBepcuteT uM. B.T.
[Tyxosa, 55C ACB, 2017,
3JIEKTPOHHBII pecypce
JI1.4 |Kpusonamnos C.51. Beenenue B ananu3 gaHHbIX. [louck cTpykTyps! gaHHbBIX |Mocksa: OO0 1

¢ nmpuMeHeHueM si3bika Python: YuebHoe mocobue

"HayuyHo-m3gaTenbckuit
nentp MHOPA-M", 2024,
AIIEKTPOHHBIHA pecypc




ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBo, rog Konnu-Bo
JIL.5 |Mxwurapsu B. C.,, AHanu3 JaHHBIX: YYCOHHK IS BY30B Mocksa: HOpaiir, 2025, 1
Apxuriosa M. 1O., 3JICKTPOHHBIN pecypc
HyopoBa T. A.,
Muponkuna 1O. H.,
CupotuH B. II.
6.1.2. lonotHUTeNbHAS JUTEpPaTypa
ABTODBI, COCTaBUTENN 3arnaBue W3narenbcTBo, TOX Konu-Bo
JI2.1 |IImotHukos A. H. OneMeHTapHas TEOPHSI aHAIN3a U CTATHCTHIECKOE Canxkr-IlerepOypr: Jlans, 1
MO/JIEIUPOBaHNE BPEMEHHBIX PSIOB 2016, aneKkTpoHHBIH pecypc
JI2.2 |Bacumses, E. I1., MHrennekTyanbHbIi aHAIU3 JaHHBIX B TEXHOJIOTUSAX Psa3anb: Psa3ancknii 1
Opemixos, B. . MNPUHATHS pelIeHUH: yueOHoe mocodue rOCYAapCTBEHHBIN
paavOTEXHUYECKUI
yHuBepcuret, 2023,
3NIEKTPOHHBIN pecype
J12.3 |Kpusonanos C.41. BBenenue B aHanu3 JaHHBIX. [IOUMCK CTPYKTYpBI Mocksa: OO0 1
JaHHBIX C IPUMEHeHHeM s1361ka Python: Yue6Hoe "HaygHO-M31aTenbCKuil TICHTP
rnocobue NHOPA-M", 2024,
3JIEKTPOHHBII pecype
6.1.3. MeTtonuueckue pa3padoTKu
ABTOpBI, COCTaBUTENH 3arnaBue W3narensctBO, TOA Konnu-Bo
JI3.1 |Hlxmsaposa E. U. O06paboTKa MHOTOKPATHBIX U3MEPEHHUH MIPH MaJIOM Mocksa: MockoBckas 1
qucie HabIIoAeHUH ¢ UCTI0JIb30BaHUEM TaOIHIT rocyJIapCTBeHHAs aKageMus
CrprofeHTa: MeToandecKie peKOMeH IAIIH BOAHOTO TpaHcmopTa, 2015,
3JIEKTPOHHBII pecype
JI3.2 |Jlememxo b. 10., CraTucTHYeCKHid aHaIn3 AaHHbBIX, MojenupoBanue 1 | HoBocuOupck: 1
Jlemenxo C. b., HCCJIEIOBAaHUE BEPOSITHOCTHBIX 3aKOHOMEPHOCTEH. HoBocubupckuit
ITocTosanos C. H., KomnreroTepHsrit moaxon: Mororpadus rOCyAapCTBEHHBIN
Yumurona E. B. TEXHUYECKUI YHUBEPCHUTET,
2011, smeKkTpoHHEIH pecypc
JI3.3 |MarneBannsiil, U. ., |MaremaTndeckne OCHOBBI IEPBUYHON 00paOOTKH Bomnrorpaa: Bonrorpaackuit 1

Kapsikuna, T. U.

SKCHEPUMEHTANBHBIX JaHHBIX: METOINYECKHE
MaTepuabl 0 MPUKIATHON CTaTUCTUKE

rOCyAapCTBEHHBIN

COIMaJIbHO-TICJAarOTHYECKHU I
yHuBepcureT, «Ilepemenay,
2015, anekTpoHHBIH pecypc




ABTOpBI, COCTaBUTENH 3arnaBue WsnparenscTBoO, TOg Konnu-Bo
JI13.4 |Bborgaunos E.IT. WHTemekTyansHbIi aHaIu3 JaHHBIX: Y4ueOHoe mocodue |Bonrorpaa: ®T'BOY BIIO 1
Bonrorpaackuit
rOCYAapCTBEHHBIN
arpapHbIii YHUBEPCHUTET,
2019, sneKkTpoHHBII
pecypce
JI3.5 |Boabdcon M. b. AHanu3 JaHHBIX. y4eOHO-MeTou4ecKoe nocodue Cankr-IlerepOypr: 1
CII6I'YT um. M.A.
Bonu-bpyesnua, 2023,
3JIEKTPOHHBII pecype
JI3.6 |lIupkynosa, H. B., CTaTHCTUYECKHH aHaN3 C MPUMEHEHUEM MporpaMMHBIX | Mocksa: Poccutickas 1
Kynpssues, O. E., CPEICTB: MPAaKTUKyM TaMOXKCHHAS aKa/IeMUs,
IToxumaena, E. C., 2017, snekTpOHHBII
Ponurensckas, E. B., pecypc
Typnanosa, 1. M.
6.2. llepeyens pecypcoB HHPOPMALIMOHHO-TEJEKOMMYHUKANMOHHOM ceTH ''UHTepHeT"
91 |CaiiT pa3paboTdrka IporpaMMHOro ooecrnedeHus "PykoBoactBo 1o s3eiky C#"
https://docs.microsoft.com/ru-ru/dotnet/csharp/
32 |Caiir xypHana «OTKpbITBIC crcTeMbI» hitp://www.osp.ru/
33 |KommnsrotepHsiit mopran http://www.flcd.ru/os/
24 [XKypuan MudopmarmoHHbIe pecypehl
Poccun.http://rosenergo.gov.ru/information_and_analytical_support/informatsionnie_resursi_rossii
35 |[Caiit Undopmannonnsix Texuonoruii.http://inftech.webservis.ru/
36 |Poccuiickuii ob1eobpaszoBarenbublil noprain.http://www.school.edu.ru
6.3.1 IlepeyeHb MPOrpaMMHOT0 00ecIedeHUsI
6.3.1.1| Oneparmonnas cucrema OS Windows
6.3.1.2|/Linux, maket npukiagueix nporpamm Office,
6.3.1.3|MS Visual Studio Code.
6.3.2 IlepeyeHb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|T'apaur-uadopmanroHHo-mpaBoBoit moprai. http://www.garant.ru/
6.3.2.2| KoncymnsranTtllimoc —HaaexHast mpaBoBasi moiepskka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCIHUIIJIUHBI (MOAYJIS)
7.1| yueOHas ayauTopus sl IPOBEACHUS 3aHSITUH JEKIIMOHHOTO THUIIA, 3aHATHI CEMHHAPCKOT0 THma (JlabopaTopHbIX

WHTepHeT U B 3JIEKTPOHHYIO HHPOPMAIMOHHYIO Cpely OpraHnu3alyy.

3aHATHH), TPYIIIOBBIX M HHIUBHAYAJIbHBIX KOHCYJIBTALMA, TEKYILIEr0 KOHTPOJIS ¥ IPOMEXYTOYHOM aTTeCTALMH.
OcHalleHa: KOMIUICKT CIICLMATM3UPOBaHHON yueOHO# Mebenu, MapkepHas (MenoBast) JOCKa, KOMIUIEKT IIEPEHOCHOTO
MYJIbTUMEIMHHOTO 000pYAOBaHMUS - KOMIBIOTEP, MPOEKTOP, TPOCKIMOHHBIA 9KpaH, KOMIBIOTEPHI C BO3MOXHOCTBIO
BBIX0/1a B VIHTEpHET 1 IOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTebHyIo cpeny. ObecneueH JOCTyII K CETH




