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1. HEJIb Y 3AJJAYY M3YYEHUS JUCHOUTIIIMHBI (MOJTYJIST)

ean:

N3yuuts TexHonmoruu aHanm3a naHHblx (OLAP, KDD, Data Mining) u moAroToBKH AaHHBIX, J1aTh
npecTaBicHrne 00 aBTOMATU3MPOBAHHBIX MOJETSAX aHAIM3a JaHHBIX, TPUMEHUTh METOABl aHATN3a
JAHHBIX Ha TIPUMEPE PEIICHUS 3a/1a4 CETMEHTAINH, KJIacCU(pUKAIIUHU, IIPOTHO3UPOBAHHMS.

3agaun:

1 .M3y4yeHHE MOHATHIHO-KAaTErOPHAIILHOTO aliapara B 00JacTH yriyOJIeHHOTO aHAIN3a IAHHBIX.
2.¢opMupoBaHUe MPEACTABICHUI 00 0011eli METOI0JI0THH KOHCOJIHMIAINH, ITOATOTOBKH U aHAIN3a

JTAHHBIX.

3.00ecneuenne ocBoeHus coBpeMeHHbIX MeTo10B OLAP, KDD, Data Mining.

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JTUCIUIIJIMHBI (MOAYJIS)

2.1 Ilniannpyemble pe3yabTaThl 00y4eHUsl 10 JUCIHUIIIMHE

W3ydyenne quCIMIUIMHBI AHAIH3 JTaHHBIX U MAlIMHHOE 00YYeHHE HAIPaBIIeHO HAa ()OPMUPOBAHHE
CIEIYIOLIUX KOMIIETEHIUMN:

l'[pO(l)eCCI/IOHaJILHI)IX KOMIIeTEHIINI 1 HHAUKATOPOB UX NOCTUKCHUSA:

Koa n
Kareropus HAUMEHOBaHMe Ko u HauMeHOBaHMe HHANMKATOPA AOCTHKEHUH YHHBepCAIbHOI
(rpynmna) ITK YHHBeEpCaJIbHOM KOMIIeTeHIIUH
KOMIIeTeHLMH
IIponssoacteerno- [[IK-2 Cocoben [IK-2.1. 3HaeT METOAOJOTHIO W  TEXHOJOTMU IMPOEKTUPOBAHMUS
TEXHOJIOTHUYECKHE  [BBIMOJIHATH PA0OTHI OMHPOPMAIMOHHBIX ~ CHCTEM,  IMPOSKTHPOBaHHE  OOECIEUMBAIOIINX
CO3JJaHUIO MOJICKCTEM; OCHOBHBIE KoMaHabl st rminardgopmsl  1C, mpuemsl
(MoudUKan) U rporpamMmmupoBanus B 1C..
compoBoxnenuto MIC, [[IK-2.2. VYmeer co3maBaTh, MOAUMUIUPOBATE U  COIMPOBOXKIATH

ABTOMATU3UPYIOLIHUX
3aj1aun
OpraHnu3aIMOHHOTO
[YIIpaBJICHUS U
OM3HECTIPOIIECCHI.

MHGOPMAIMOHHBIC CHCTEMBI JUISI PEUICHMs 3ajad OM3HEC-TPOLECCOB U
OpraHU3allMOHHOTO YIPABJICHHS, TPOBOJUTH CPABHUTEIHHBIA aHAIHN3 U

BoiOop WKT s pemieHus OPUKIAMHBIX — 3a7a4 W CO3JIaHUS
MHPOPMAIMOHHBIX ~ CHCTeM; pa3pabareiBaTh Ha miargopme 1C
MHOOPMAIMOHHYIO ~ CHUCTEMY,  IO3BOJISIONIYIO  aBTOMATH3UPOBATh)
KOHKPETHBIE OM3HEC-TPOIECCHI JUTs 3a1aHHON OpraHU3aIUH. .

11K-2.3. Bmaneer HaBBIKAMU CO3JIaHUs u COTIPOBOKICHHUS
H(GOPMAITHOHHBIX CHUCTEM, aBTOMAaTHU3UPYIOLIUX 3a1a4y|
OpraHM3allMOHHOTO  yNpaBICHUS W  OW3HEC-TIPOIECCHl  MPOAYKTA;

MCTOﬂOHOFHeﬁ U TCEXHOJOTHEH MMPOCKTUPOBAHUA I/IH(l)OpMaL[I/IOHHBIX
CUCTEM, IIPOCKTHUPOBAHUA o6ecneqMBa}0me IMOJACUCTEM, HaBbIKaMH]

a6oT1s! B 1C Konduryparope u nporpaMmmupoBanusi Ha matdopme 1C..

2.2. Pe3yabTathl

0CBOEHHSI 00pa30BaTeILHON MPOrPaMMBbl:

B PE3YIBTATC U3YUCHUSA JUCHUIIIIMHBI CTYJCHT JOJIKCH:

3HATh:

1.0CHOBHEIE IIOHSTHUSI U OCHOBHEIE MCTOJbl TCOPHMU aHalIW3a JaHHBIX, I/IHTCJ’IJ’ICKTY&J’IBHOﬁ
00pabOTKHN JaHHBIX.
2.0CHOBHBIE CTaHJIAPTHI B 00JIACTH UHTEIJIEKTYadIbHOTO aHAJIN3a JaHHBIX.

YMmeTh:

1.Mcronp30BaTh MaTeMaTHUECKHE U HUHCTPYMCHTAJIBHBIC CPCACTBA IJIA aHaJIM3a JaHHBIX.

Baaaers (HABBIKK M/WJIM ONBIT AeSITEIbHOCTH):
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1.HaBRIKAMHU IMPOBCACHHWA aHaJIn3a JaHHBIX C HMCIIOJIB30BAHUEM AHAJIUTHUYCCKUX HJIaT(l)OpM
MMPUKIAAHOTO IIPOrpaMMHOI'O obecreyeHus.

3. MECTO JUCHHUILIMHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

JlucuuiuiiHa OTHOCUTCA K JHCHUIUIMHAM 4acTd, (OPMHPYEMOH yYaCTHMKaMHU OOpa30BaTENbHBIX
OTHOIIICHUM  HaMpaBJICHUS IOJATOTOBKU 09.03.03 IlpuknagHas wuHbOpMaThKa HTpoduIb
"KopriopaTuBHbIe HH)OPMAIIHOHHBIE CUCTEMBI .

4. OBBEM JIJUCHOUILIMHBI MOAYJISI) U BUJABI YYEEHOM PABOTHI

Bcero yacos
O6BeM THCHHILIHHEL J1st ouHOM Jls f)qu— s 3a0uHOM
dopmbl | 3204HOI HOPMBI bopmbl

00y4eHus 00y4eHus o0y4eHus
OO01asi Tpy10eMKOCTh M CUMILINHBI (32a4eTHBIX 7952 0/0 77952
eINHUI/YACOB)
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 122 26
Ulexumu 36 10
CeMuHapbl, NPAaKTUYECKUE 3aHATUS 72 12
KonTakTHas pabora (3a4er, FK3aMeH, KypcoBas 14 4

abora)

CamMocTosiTenbHasi paboTa 00y4yaronierocs 100 217
[IpomeKyTOYHAs arTecTanus 30 9
By npoMeXKyTOUYHOM aTTECTALMU OKk3ameH OK3aMeH

5. COAEP) KAHUE JUCHUITJIMHBI (MOAYJIS)
5.1 Conep:xanue TMCUMILTUHBI (MO1YJIs1)

Tema 1. bosbmme 1aHHbIC H MAIIMHHOE 00Y4YCHHE.

Brenenue B ananu3 ganubix. [Ipo6iema 06paboTku maHHBIX. MaTpuia JaHHbIX. [ UITOTE3hI KOMIIAKTHOCTH
U CKPBITBIX (hakTopoB. CTpyKTypa MaTpUIlbl JaHHBIX W 3agaud 0O0paboTku. MaTpuiia 0ObeKT-00bEeKT U
npusHak-npusHak. PaccrosHue u Omu3octs. M3mepeHue npu3HakoB. OTHOLIEHUS W UX IPEACTaBICHHE.
OcHoBHbIe MpobsieMbl u3MepeHuid. OcHoBHbIe THMBI MIKai. [Ipobrema anexkBatHOocTH. OCHOBHBIE 3a/lauu
aHaJIM3a U UHTEPIIPETalluy JaHHbBIX.

Tema 2. Kitaccupukanusi JAaHHBIX ¢ HCI0/1b30BAHHEM AeTEPMUHUPOBAHHBIX MO/eJIei.

Pemraroriie  mMOBEPXHOCTH M JUCKPUMHUHAHTHBIE (QYHKUUHU. JIMHEHHBIE TUCKPUMUHAHTHBIE (YHKIUU
KIaccupukarop MO0 MHHUMYMY  paccTossHUs.  JIuHeWHass  pasmenuMocTh.  KycouHoIMHEWHBIE
IMCKpUMHUHAHTHBIE QyHKIMH. HenuHelinble nuckpuMuHanTHble QyHKiuM. Oumamunel. [loTeHnuansHble
GbyHKIUM Kak quckpuMuHaHTHbIE QyHKIuU. [IpoctpancTtBo BecoB. [Ipouenyprl oOyueHus ¢ Koppekuuei
OomMOOK: MpaBUJIO C (UKCUPOBAHHBIM MpPUPALICHUEM, MPABUIO aOCOIIOTHON KOPPEKIMH, YaCTUYHO
KoppekTupymoiee npaBuiio. O600IIeHHbBIE TPATUCHTHBIC METO/IBI.

Tema 3. Kinnaccudukanusi JaHHBIX HA OCHOBE CTATHCTHYECKUX MOJIeJIeil.

u
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@ynkius nortepb. baiiecoBckas AMCKpUMHHAHTHas (QyHKIus. lIpuHsATHE pelmieHHe MO0 MaKCUMyMY
npasaononoous. OnTumanbHas AUCKpPUMUHAHTHas (PYHKLIMS Ui HOPMajbHO paclpeelieHHbIX 00pa3oB.
HuckpumunantHas (ydknus Oumepa. MHOXKECTBEHHBI AWUCKPUMHHAHTHBIA aHanmu3. [lomraroBwlit
TUCKPUMHUHAHTHBIN  aHanmu3. OmmOku kinaccupukauuu. IlpuMepsl MOCTPOEHMSI CTATUCTHYECKHX
JUCKPUMHUHAHTHBIX (DYHKUUH A7 pa3IMYHBIX CTaTUCTUYECKHX HECKOJBKHX Mojenell gaHHbix. OO0ydeHue
JUIS  CTAaTUCTUYECKUX JTUCKPUMHUHAHTHBIX (QyHKIUH. OLEHKM MaKCHUMalbHOTO IPaBIOINoao0us,
OaifecoBCKUe OLICHKH. Henapamerpuueckoe OLICHUBAHUE. [Tap3eHoBckue OKHa, METO[
HenmapaMeTpHuecKoro olleHUBaHUs Ha ocHoBe KOmmkaiiiiero cocencraa.

Tema 4. Kiacrep-anasnus.

OcHOBHBIE THUIBI 33Ja4 KJIacTep-aHaiu3a. Mepbl mogo0us U (QyHKIMH paccTosHus . BbiOop kpurepus
Kjactepusanuu. KiactepHsle MeTOIbl, OCHOBaHHBIE Ha EBKIMIOBOM MeTpuke. Mepapxudeckas
knacrepuzanua. Metoq K-BHyTpurpynmoBeix cpenHux. lMcmonp3oBaHWE METOJOB Teopuu rpadoB B
3amavax kimacrepusanuu. Kiacrepusamys Ha OCHOBE aHaIM3a INIOTHOCTEW BEPOSTHOCTEH.

Tema 5. MeToabl CHUKEHHSI pa3MepPHOCTel JaHHbIX.

AHani3 MaTpul] UCXOJIHBIX JaHHBIX. MeTOJ TINaBHBIX KOMIIOHEHT. KoppensluuoHHas Marpuua U ee
OCHOBHbIE cBoOlicTBa. COOCTBEHHBIE BEKTOPbl U COOCTBEHHBIE 4YMCIa KOPPEISLMOHHON MaTpULIbIL.
[IpuBeneHrne KOppeNsSLMOHHOW MAaTpUllbl K JIUaroHalbHON Qopme. ['eomerpuueckas HHTepIpeTanus
IJIaBHBIX KOMIIOHEHT Ha IUIockocTh. Mojenu ¢dakropHoro ananusza. OueHka (aKTOpHBIX Harpys3ok
METOJIOM MAaKCHUMAaJIbHOTO MpPaBAONON00MsT U LEHTPOUIHBIM MeTOJOoM. Bpamienue @axTtopoB M HX
uHTepnperanys. Vcrnonp30BaHnue KJIACTEpU3alMK IPU3HAKOB Ul CHUKEHMS pa3MepHocTH. MHOoromepHoe
mkanupoBanue (MU). Merpuueckuii u Hemerpuueckuil noaxon k MM. Meroabl opTOroHanabHOro
npoexktupoBanus. Henuneitnsle Metonsl MU. MHoromepHoe mKalupoOBaHHE HEMETPUYECKHUX IAHHBIX.
MHoromMepHsbIe pa3BEpTKHU.

Tema 6. MeToabl NPOrHO3MPOBAHNS BPEMEHHBIX PSII0B.

Knaccudukanusa meronoB mnporHo3upoBaHus. OreHUBaHUE TPeHAOB. METOJbl CKOJB3SILIEro CPEIHEro.
OKCIIOHEHIIMAJIBHOE ~ CTIaXWBaHMWE. PerpeccHOHHBI  aHanM3 W NPOrHO3MpoBaHue. JIuHeiHbIE
napaMeTpuueckue MOJENU BpPEMEHHBIX psAoB. MeTonbl OLIEHHBAaHHUS MOJENIEH aBTOPETPECCUH,
CKOJIB3SIIIIETO CPEOHEr0 M CMemaHHbIX Mojened. Ce3oHHble Monenu. lIporHozupoBanne Ha OCHOBE
napaMeTpru4eckux mMojienei. [[porao3upoBanue ¢ UCMOIb30BAHUEM HEMPOHHBIX CETEH.

Tema 7. Cucremsl DATA MINING. B 3aauax aHaJu3a ¥ HHTEPNPeETALUMA JAHHBIX.

[TonaTne 00 MHTENJEKTyaJbHBIX CHCTEeMax aHanu3a W uHTeprnperauuu naHHbIX. DATA MINING -
CUCTEMbl U3BJICYEHMS] HOBBIX 3HaHMM w3 gaHHbIX. Tunmbel cuctem DATA  MINING -
[IPEAMETHOOPUEHTUPOBAHHBIE AHAJIUTUYECKUE CUCTEMBI, CTATUCTUYECKHUE IIaKEThl, HEHPOHHBIC CETH,
JIepeBbsl pEIIeHU, OOHapy)KEHUE JIOTMYECKUX 3aKOHOMEPHOCTEW, T'€HETUYECKHE AITOPUTMBI, CHUCTEMbI
BU3yaJIN3a[U MHOTOMEPHBIX JaHHBIX.

Tema 8. CoBpeMeHHBIE MNaKeTbl MNPUKJIAJAHBIX MPOrpaMMm /Ui PpelIeHuss 3agady  o0padoTku
IKCIIEPUMEHTAJIBHBIX JAHHBIX.

Tabnuunble mporieccophl U 0a3bl JAHHBIX B 337a4aX 00paOOTKU JaHHBIX. BUABI CTATUCTUYECKUX TAKETOB.
TpeGoBaHMs K CTATUCTUYECKUM ITaKeTaM OOIIEro Ha3HAYCHHUS.
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5.2 Pa3nenbl/TeMbl AUCHUNJIMHBIL, UX TPYA0E€MKOCTH H BHAbI 3aHATHI
O01mas TPy10eMKOCTb H3YUYeHHs JUCHMILUIUHBI 10 Y4eOHOMY 1u1aHy: 3.E. (yacoB) 7/252

dopma 00yueHus: OUHAS Bupg xoutponsi:  Dk3aMeH
- 5 a
<
S = = 2
— S R ) = < =
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Ne HanMeHOBaHHE TEMBI 8 g = 25 53 5 g g
Jaa) [P) b= = ] = o = O
= ) ) E 8 o S ; é
© 5<| 2 S | Bz
4 S 8
1[Tema 1. bonpire JaHHBIE U MAIIMHHOE 25 4 9 12 nK-2 | J1-8
oOyueHue.
2(Tema 2. Knaccudukariust JaHHBIX C
ICII0JIb30BaHUEM IE€TEPMUHUPOBAHHBIX 25 4 9 12 IIK-2 | JI.1-8
Mozene.
3ITema 3. KJ‘IaCCI/I(bI/IKaI_lI/IiIV,I[aHHLIX Ha OCHOBE 25 4 9 12 nk-2 | 1.8
CTaTHCTHYECKUX MOJIETICH.
4{Tema 4. Knacrep-ananus. 25 4 9 12 TIK-2 | JI.1-8
S{Tema 5. MeToab! CHUKEHUS Pa3MEPHOCTEN 27 5 9 13 nk-2 | J11-8
TAHHBIX.
6[Tema 6. MeTopI IPOrHO3UPOBAHUS 27 5 9 13 nk-2 | 1.8
BPEMEHHBIX PSIOB.
7Tema 7. Cuctems DATA MINING. B 27 5 9 13 k2 | m1-8
3ajayax aHaJIM3a U HHTEPIPETalnuH JaHHbIX.
8Tema 8. CoBpeMeHHBIE ITAKEThI IPUKJIAJTHBIX
[IpoTpaMM IS pelIeHus 3a1a4 00padoTku 27 5 9 13 IK-2 | JI.1-8
PKCIIEPUMEHTAJIbHBIX JaHHbBIX.
9Koncynpranmu (KOHTaKTHAs). 14 14
10[[TpoMexxyTOUHas aTTecTanus (4acoB). 30 30
Bcero gacos 252 36 72 44 100
dopma 00yuyeHus: 3a0uHast Bun kontpons: Dk3aMmeH
= g 5
: | Bzl z_| B |as
o | E S | 25| Eg| 5 |E:3
Ne HanMeHOBaHNE TEMEI 8 g = 25 583 5 |&& =
faa) () = ISQN [ = O 7 O
= o o E Q2 & s S g E
o é < E § ==
O
1[Tema 1. BonpIiune gaHHBIE U MAITHHHOE 29 1 1 27 k-2 | 117
oOyueHue.
2[Tema 2. Knaccugukarust JaHHBIX C
HCII0JIb30BaHUEM JIETEPMUHUPOBAHHBIX 29 1 1 27 MK-2 | JI.1-7
MOJCTICH.
3[Tema 3. Knaccm’pnkaumunaHme Ha OCHOBE 29 1 1 27 k2 | 117
CTaTHCTHYECKUX MOJIETIEH.
4Tema 4. Knacrep-ananus. 29 1 1 27 nK-2 | JL.1-7
S[Tema 5. MeTonbl CHIKEHHS pa3sMEPHOCTEN 30 1 > 27 nK-2 | J11-7
TAaHHBIX.
6[Tema 6. MeTo1pI TPOTHO3UPOBAHUS 30 1 5 27 k2 | 117
BPEMEHHbBIX PSJIOB.
7Tema 7. Cuctemsr DATA MINING. B 3] 5 5 27 k2 | 117
3ajavyax aHAJIN3a M HHTEPIPETAUU TaHHBIX.
8Tema 8. CoBpeMeHHBIE MAKEThI MPUKIIAIHbBIX
[porpamM JJIsl petieHus 3a1a4 00paboTku 32 2 2 28 IK-2 | JL.1-7
PKCIIEPUMEHTAILHBIX JTAHHBIX.
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9KoHcynpTanuu (KOHTaKTHAs). 4 4 MK-2 | JL.1-7
10[TpoMexyTOUHAs aTTeCTAIUs (JaCOB). 9 9 MnK-2 | JI.1-7
Bcero uacos 252 10 12 13 217

6. MIEPEYEHb YYEBHO-METOINYECKOT'O OBECIIEYEHUS JJISI CAMOCTOSITEJIBHOM
PABOTBI OBYYAIOIMXCS MO JUCHUIIJIMHE (MOIYJIIO)

CamocrosiTenbHasi paboTa BKIIOYACT CIEAYIOIINE €€ BUIBL:

- U3y4EHHUE TEM CaMOCTOSITEIILHOMN MMOATOTOBKH 110 Y4€OHO-TEMAaTHYECKOMY TIaHy;

- CaMOIIOJrOTOBKA K NMPAKTUYECKUM M JAPYTUM BUAAM 3aHATHH — pacyeTHO-aHAIUTHYECKas pabdoTa 1o
VH/IMBUYAIbHOMY Y4€OHOMY 3aJaHHIO;

-caMOCTOsTeNbHas paboTa ciaymaTeel Ipy MOJArOTOBKE K UTOTOBOMY TECTHPOBAHHUIO.

Otu BuJbl paboT NMpeANonararor:

- CaMOCTOATENNbHYIO paboTy ciryriarens B OuOIHOTEKE;

- U3yYEHHUE MaTePUAIIOB CIICUAIN3UPOBAHHBIX CAliTOB IO TEMaM JUCIUILTUHBI B ceTn HTEpHeT;

- U3y4YCHHE DJICKTPOHHBIX yYEOHBIX MATEPUAIOB (JIEKTPOHHBIX YYEOHHKOB, METOANYECKUX MATEPHAIOB,
Ipe/icTaBlIeHHbIX Ha caiite YpCOU);

3agaHus Ui CaMOCTOSITENIbHON paboThI CilylIaTesNeil BKIIIOYAtOT B ce0s:

- BBINOJIHEHUE TECTOBBIX 3a/aHUI, Pa3MEUICHHBIX B IMporpaMMHOil oOonouke Moodle — mo Ttemawm,
BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE N3yUYCHUE;

- HOJrOTOBKA JIOKJIAJ0B TI0 OT/EJIBHBIM BOIIPOCAM Kypca.

VYKazaHus M 33JaHUs [0 CaMOCTOATENBbHOM paboTe BBAAIOTCS HAa MPAKTUYECKUX 3aHATHUAX C Y4ETOM
WH/IMBUyAIbHOTO YPOBHSI OCBOSHHS MaTepralia CIyIaTeIIMU.

Ilepeyennb BOpPOCOB /1J11 CAMOCTOSITEIbHOI padoThl

1. OcHoBHbIE NOHATUS —MH(pOpMalMs, AaHHbIE, 3HaHUSA. Buasl uHpopmannn.O0paboTka JaHHBIX U ee
Buabl. DataMining. Knaccudukauus 3anay DataMining.

2. Mopenu nporeccoB 00paboTKU JaHHBIX. MoJie/lb: KOHEYHbIE AaBTOMATHI.

3. Mopaenu niporieccoB 00padoTku nanHbX. Mogens: cetu [lerpu.

4. 3amaum 00pabOTKM JaHHBIX pa3iauuyHblXx TunoB.Ilpukinaaneie o0macté  OOpaOOTKM JTaHHBIX.
Onudposka curnanon. Teopema KotenpHukosa.

5. ba3el panubIX. OLTP—cucremsl. HesddextuBnocts OLTPans ananusza paHHbIX. OmnpeneneHuen
CBOMCTBA XPaHUJIUIL JAHHBIX.

6. ®duznyeckue U BUPTyanbHble XpaHuauia AaHHbIX (X/1). OcHoBHbIe pobiemsbl coznanust X/1.

7. BUTpUHBI JaHHBIX.

8. Jlannble B xpannnuiax naHHelx. ETLnponecc.

9. TlpencraBnenue naHHBIX B BuAe runepkyda. Omepanuu Haja runepkyoom. IIpumep. Texnomorus
OLAP. Tect FASMI.

10. MHoromepHoe MHpeICTaBlIeHWE NTaHHBIX U MHOromepHbl KyO. [IpencraBieHue AaHHBIX B BUIE
runepky6a. [Tpumep.

11. OcuoBuble noHsaTus runepkyooB (OLAP ky6oB). Ctpykrypa OLAP ky6a. Onepauuu HaJ runepkyoom.
12. Apxurextypa OLAP. Komnonentst OLAP. MOLAP, ROLAP, HOLAP.

13. 3agaua aHann3a TeKCTOB. JTanbl aHanu3a. [IpenobpaboTka Tekcra.

14. VI3BnedeHne KI0YEBBIX OHATUI U3 TEKCTA.

15. Knaccuduxanusi TEKCTOBBIX JOKYMEHTOB. MeToabl KiaccH(PHUKAIMK TEKCTOBBIX JOKYMEHTOB.
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16. bonpmme nannapie. CBOicTBa OONBUINX JTaHHBIX.

17. MamunHHoe o0y4yeHue, popManu3zanus 3aJauid MAIMHHOTO 00y4eHusl.

18. IlpuznakoBoe onrcanue o0bekTa. OTBETHI M THIIBI 337]a4 MAIIMHHOTO 00yueHus. Mojienb alropuTMOB.
Mertoa oOyueHust. Itan 00y4eHus U 3Tar IPUMEHEHHUS.

19. ®ynkunonansl kauectBa. CBeneHue 3a1a4n 00y4eHUs K 3ajaue ONTHMU3ALINH.

20. IlepeoOyuenne u o6od6menue. [Ipumep nepeoOyuenus (Pynre). DOMnuprdeckue oneHKH 00oO0maromen
CIIOCOOHOCTH.

21. Ilpumepsl 3a1a4 MALTMHHOTO OOYYEHUS: 3a1a4M KJlacCU(UKaLuu.

22. [Ipumepsl 3a/1a4 MATMHHOTO OOYUYEHHS: 3a/1a4U PETPECCUMU.

23. Ilpumepsl 3a1a4 MALTMHHOTO OOYYEHUS: 3a/1a4a PAHKUPOBAHHUS.

24. DKCIIepUMEHTHI B MAIIMHHOM O0YYEHHMH: SKCIIEPUMEHTHI HA PEAJIbHbIX U CUHTETUYECKUX JTaHHBIX.

25. ®dopmanu3zanus MeTpudeckoil kiaaccupukanuu. O6001eHHbBIN MeTpuYecKUil KiaccupuKaTop.

26. Metoa Onukaiiiero cocena.

27. Meton kB3BelieHHBIX OJIMKANIINX COCene.

28. MeTtoz nap3eHOBCKOI0 OKHa.

29. MeTtoa NOTEHIHATBHBIX (QYHKITUH.

30. Ot6op »TanoHHBIX 00BEKTOB. IloHATHE oOTcTyma oOBekTa. THUIBl OOBEKTOB B 3aBUCHMOCTH OT
OTCTYyIHA.

31. Ot6op stanonos, anroputm STOLP.

32. Jlormueckas 3akOHOMEpPHOCTb. (OCHOBBI BONPOCHI IOCTPOEHHUS  JIOTUUECKUX  aJITOPUTMOB
kiaccupukanui. Buasl 3akoHOMEpHOCTEH.

33. Kpurepuun MH(POPMATUBHOCTH: IIPOCThIE KPUTEPHH, CTaTUCTHYECKUI KPUTEPHIA,
SHTpONUUHBIHKpUTEpHHA. CXema JOKaIbHOTO MOMCKa HH()OPMATHBHBIX 3aKOHOMEPHOCTEH.

34. Onpenenenyie OMHAPHOTO perarouiero Aepena. JKaaHplil anroput™ noctpoenus aepena [D3.

35. BapuanTsl kputepueB BeTBiieHus B [D3.

36. AnroputmID3: 1oCTOMHCTBA U HEIOCTATKH.

37. Ob6paborka mnpomnyckoB B ID3, amropurm 00paOOTKM HpPOIYCKOB Ha 3Tarne OOy4YyeHUs W dTamne
KJacCU(pUKALINH.

38. CtpaTeruu peyKIiuu pelarfx 1epeBbEB.

39. HeOpesxHble pemiarIne 1epeBbs.

40. bunapuzaius BeIeCTBEHHOTO MpU3HaKa

Tema 1. bBoJibliue JaHHbIE 1 MAIIIMHHOE O0y4YeHUe.

Tembl 1oK1210B, pedepaToB, COOOIECHU I

1.ITouemy s3p1kPhyton?

2. 151 ero ucnosb3yercs 6udianorexka NumPy?

3.5 gero ucnonb3yroTcs ounbnuoteku SciPy, matplotlib, pandas?

4.Kak BBINOJHIETCAUHIEKCAIUS U U3BIeueHne qaHHpixsPandas?

5.Kak BemonusercarpynnupoBkananabixsPandas?

6.J11s1 uero npuMeHsoTcaTabauIbIcConpskeHHOcTUBPandas?

7.Kak Beimonnsiercs 3arpy3ka nanHbeix B DataFrames 6ubnuorexe Pandas?
8.Kaxk BeimosiHsieTcst joctyn K crondnam DataFrames Oubnuorexe Pandas?

Bomnpocel s 1McKyccHu

OO0m1ast moCTaHOBKA 33J]a4ll MAIIIMHHOTO O0y4YeHHUS.

OOydenwne ¢ yuuteneM 1 6e3 yuuTens, 00y4eHUe ¢ MOAKPEIITICHHEM.
3anaun Kiaccu(uKaluKl, BOCCTAHOBJICHHS PETPECCHUH, MTPEICKa3aHusl.
Moaenu anropuTMoB.

[Tpu3zHaku. Tumnel NIpu3HAKOB.

[lonarue GpyHKIIMOHANA KaYeCTBa.

A
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IpakTuyeckue 3a1aHusi
1. IlepBuuHBIi aHAJIM3 TaHHBIX ¢ OubOIMOTEKOM Pandas.
2. BusyanbHbli aHanu3 JaHHBIX ¢ Oubnmorexkamu Seaborn u Matplotlib.

Tema 2. Kinmaccuukanusi JaHHBIX ¢ UCI0JIb30BAHNEM JeTEePMUHUPOBAHHBIX MO/IeJIei.
Tembl 10KI210B, pedepaToB, cO00IIEHNIT

1.B 1uem uzest runoTe3bl KOMIAKTHOCTU?

2.B 4eM coCTOUT CMBICII 00y4YeHHUs B METPUUYECKUX MeToAax?

3.y gero ucnonb3yercs oubmuoreka Scikit-learn?

4.]171s1 yero BBIMOIHSIOT MacluTabUpOBaHKUE MPU3HAKOB?

5.Kak 00BIYHO BBITIONHSACTCS MACIITAOMPOBAHKE KOJTUYECTBEHHBIX TPU3HAKOB?

6.B xakom knacce Scikit-learn peann3oBan metoa kKNN?

7.Kakoit mapamerp meronma k Ommkalmmx coceneil, 3a7aeT YUCIIO COCEACH sl TOCTPOSHUS MPOrHO3a?
8.B yem cMbIcIkpocc-Banuaanuu’?

9.Kaxk Brruucnsiercst BecoBast EBkiugoBa metpuxa?

Bomnpocs! 1uist AMcKyccuu

Pemaroniyie moBepXHOCTH U AUCKPUMHUHAHTHBIC ()YHKITUH.

JluHeiHble TUCKPUMUHAHTHBIC (DYHKIIUHU KIacCU(DUKATOP 110 MUHUMYMY PacCTOSHUSI.
JIuHeiHas pa3aeuMoCTb.

KycounonuneiiHble AUCKPUMHUHAHTHBIC (QYHKITUH.

Henuneiitnple TMCKpUMUHAHTHBIEC ()YHKIIHH.

PuMaIIHBbI.

[MoTennmansHbIe GYHKIIMU KaK TUCKPUMHHAHTHBIC (DYHKIINU.

[TpocTpaHCcTBO BECOB.

. IIponenypsl 00yueHus ¢ Koppekuei omrdoK: MpaBuiIo ¢ PUKCUPOBAHHBIM MTPUPALLIEHUEM, TPABUIIO
a6COJ'II-0THOI/I KOPPEKILUH, YaCTUYHO KOPPEKTUPYIOLIEE TPABUIIO.

10. O600111eHHbIE TPAAUEHTHBIE METOIBI.

[IpakTuyeckue 3axaHus

Jlaboparopnast pabora. Merpudeckue MeToabl kiaccudukanuu B Scikit-learn.

[Tnan:

1.Metpuueckre MeTo/Ibl KJIaCCU(PUKALINH.

2.IIpu3HaKoBbIE ONMUCAHUS OOBEKTA.

3.I'unoTe3a KOMITAKTHOCTH.

4. MeTpuKH, BUABI METPUK.

5.BecoBas EBxinioBa MeTpuka, MeTpuka MUHKOBCKOTO.

6.MacmrabupoBaHue IPU3HAKOB.

7.Metox k Ommkaimx cocenei.

8.PeammzanuskNN Bxmaccesklearn.neighbors.KNeighborsClassifier.
9.Kpocc-Banuganusi.

10.ANropuTM BBIMOTHEHUS KPOCC-BATUAAIINHU 10 OJIOKaM.

11.Beruucnenue ommoOKu Ha pa30uEHUSX.

00N oL W

Tema 3. Kinmaccudukanusi JaHHBIX HA OCHOBE CTATHCTHYECKHX MOJeJIei.
Tembl 10KI210B, pedepaToB, cO00IIEHNIT
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1.B kakmx Kmaccax scikit-learn peanmusyrorcs pemiaronge JepeBbs IS 3a1ad KiIacCUpUKAUU U
perpeccun?

2.C nomorsio kKakoili ¢ynkuuu scikit-learn peanusyercsi oOyueHHe MOJENN PEHIAIONINX ACPEBHEB?
3.Kakas nepemMeHHas COJIEp’KUT MacCUB "BaXKHOCTEH'" MPU3HAKOB?

4.C moMoIIbo Kakoi (yHKIIMU MOKHO ITPOBEPUTH, SIBJISIETCS JIM YUCIO nan?

5.0cHOBBI BOIIPOCHI TOCTPOCHUSI IOTUYECKUX AITOPUTMOB KiIacCU(DUKAIIH.

6.0mpenencHre OMHAPHOTO PEHIAIOIIETO IePeBa.

7.Peanm3anus pemaronux aepeBbeB B oudaunoreke scikit-learn.

8.BaxxHOCTh IPU3HAKOB

Bomnpocsl 1uist AUCKYCCHUA

DyHKIHUS I0TEPD.

BaiiecoBckas qucKpUMHUHAHTHASA (QYHKITUS.

[IpunsTHE pelIeHns 0 MAKCUMYMY NIPaBONIOA00MS.

OnTumanbHas JUCKPUMHUHAHTHAS (YHKIUS A7 HOPMAJIBHO paciipeielIeHHbIX 00pa3oB.
HuckpumunanTHas GyHkus Ouiepa.

MHO0KeCTBEHHBIN TUCKPUMHUHAHTHBIN aHATU3.

[TomaroBbIii AUCKPUMUHAHTHBIN aHAJIN3.

Omumbku Ki1accuPpuKaImm.

[TpumMeps! MOCTPOCHUS CTATUCTUYECKUX AUCKPUMHUHAHTHBIX (DYHKIWHN ISl pa3IMYHBIX CTATUCTHYECKUX
HECKOJIbKUX MOJIETICH TaHHBIX.

10. OGy4enue A CTaTUCTUYECKUX TUCKPUMHUHAHTHBIX (DYHKIIWH.

11. OneHku MaKCUMaNbHOTO PaBIONO00MsI, 6alieCOBCKUE OLIEHKH.

12. HenmapameTpruueckoe OllEeHUBaHUE.

13. [Tap3eHOBCKHE OKHA, METO]I HETTapaMeTPUYECKOT0 OLleHUBaHMs Ha ocHoBe KOmkaiimiero cocesicTaa.
IIpakTnyeckue 3aganus

JlaGopatopHnas pabora. [lepeBbs perienuii. BaxxHOCTh NpU3HAKOB

[Inan:

1.JIornyeckast 3aKOHOMEPHOCTb.

2.OCHOBBI BOIIPOCHI TOCTPOEHUS JIOTHYECKUX aJITOPUTMOB KJIaCCU(PHUKAIUU.

3.0npeneneHre OMHAPHOTO PEILAIOIIETO AepeBa.

4.Peanu3anius pemaronmx 1epeBbeBB ondmuoreke scikit-learn.

5.BaxXHOCTb PU3HAKOB.

6.IIponycku B JTaHHBIX.

XN RN =

Tema 4. Knacrep-ananus.

Tembl 1oK1210B, pedepaToB, COOOIEHU I

1.ChopmynupyiiTe MOCTAaHOBKY 3a/1a4yl JIMHEHHOMW KiTacCH(UKAIIIH.

2.Kak BBINOJIHSAETCS CTaHJAPTU3ALUS IPU3HAKOB?

3.B xakowm kmacce scikit-learn peanmmusyercst mepcenTpoH?

4.1 uero ucnonb3yercs pynkuus sklearn.metrics.accuracy score?

5.Kakum kaccom ymoOHO BOCTIONB30BATHCS TS CTAaHIAPTH3AINHU IIPU3HAKOB?

8.Ha uro HampaBieH (yHKIHOHAJI, KOTOPBIA OH ONTHMH3UPYET METOJA OMOPHBIX BeKTOpoB? Kakue
00BEKTHI Ha3BIBAIOT OTIOPHBIMHU

Bonpocsl s JMcKyccHu

10
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OcHOBHBIE TUIIBI 33124 KJIaCTep-aHAIH3a.

Mepsb! nogo0ust ¥ GYHKIMHU PACCTOSHUSA .

Br160op kpuTepHst KilacTepH3alHH.

KnacTtepHbie MeTO/1bI, OCHOBaHHBIE Ha €BKIIMJIOBON METPUKE.
Hepapxuueckas kinacTepusanus.

Metoa K-BHYTpUTpYIIIIOBBIX CPEHUX.

Hcnonp3oBaHne METOIOB TEOPUH rpadoB B 3a/1a4axX KIACTEPU3ALUH.
. Knacrepu3zanus Ha ocHOBe aHaM3a MIOTHOCTEH BEPOSATHOCTEH.
IIpakTuyeckue 3agaHusi

Jlaboparopuas pabota. Jluneitnas kinaccudukanus. Hopmanuszanus nprusHakos.
[Inan:

1.JIuneiiHbIe aNTOPUTMBI KITaCCU(PUKALIUU.

2.IlepcentpoH.

3.Hopmanuzanus npusHakoB. CTaHnapTH3alus MPU3HAKOB.
4.Peanu3anus muHeHHBIX KiIaccupukaTtopos B onbimmoTteke scikit-learn.
5.Mertpuka kadecTna.

6.MeTo]1 OTIOPHBIX BEKTOPOB.

7.01nopHbIE OOBEKTHI.

N QU AW

Tema 5. MeToabl CHUKEHHSI pa3MepPHOCTel JaHHbIX.

Bomnpocel 1iis JMcKyccHu

AHanu3 MaTpull UICXOIHBIX JaHHbIX.

Meropa rinaBHBIX KOMIIOHEHT.

KoppensiuroHnHas MaTpulia 1 €€ OCHOBHBIE CBOMCTBA.

Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE YHMCIIa KOPPEISILIMOHHON MaTPHILIbI.
[TpuBeneHne KOPPEIALMOHHON MAaTPUILIBI K TMaroHanbHOM (Gopme.
I'eomerprueckast nHTEpIIpeTalys IIIABHBIX KOMIIOHEHT Ha IJIOCKOCTH.
Mopenu ¢pakTOpHOTO aHaIH3a.

Onenka (pakTOpHBIX Harpy30K METOJOM MaKCHUMaJIbHOTO MPaBAONOA00MS U LIEHTPOUIHBIM METOOM.
9. Bpamenue GpakTopoB ¥ UX UHTEPIIPETALIHSL.

10. Vicnonb3oBaHue Ki1acTepu3aliy MPU3HAKOB Il CHUKEHUS pa3MEPHOCTH.
11. MuoromepHoe mkanupoBanue (MIN).

12. Metpuueckuii u HemeTpuyeckuit noaxoa k MU.

13. MeToas! OpTOrOHAILHOTO MPOEKTUPOBAHUS.

14. Henuneiinsie Metois1 MU.

15. MHOrOMepHO€E MKaJINPOBAHUE HEMETPUUECKUX JTAHHBIX.

16. MHOTOMEpHBIE pa3BEPTKHU.

[MpakTuyeckue 3axaHus

[To Tabnuiie JaHHBIX paccunUTaTh MapaMeTpbl MPU3HAKOB MPU MATH UHTEpBaax:
- CpeJHee 3HAUCHHUE;

- IACTIEPCHIO;

- CpEHEKBAIPATUYHOE OTKIIOHEHUE;

- MUHUMaJIbHOE 3HAYECHHUE;

- MAKCUMAJILHOE 3HAYECHUE;

- HIDKHIOIO TPaHMILy JUalla30Ha;

- BEPXHIOIO I'PAaHUIlY AUANa30Ha;

- IINPUHY JIMAaNa30Ha 3HAYCHUN IPU3HAKA,

- 1Iar 110 UHTEpBaJY;

XN R WD

Tema 6. MeToabl NPOrHO3UPOBAHNSI BpEMEHHbIX PSi/I0B.
Bomnpocsl quis AuCKyccHu

11
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1. Knaccudukaius METO0B MPOTHO3UPOBAHUS.

2. OueHMBaHUE TPEHIOB.

3. MeToabl CKOIB3SIIETO CPETHETO.

4. DKCNOHEHIHMAIbHOE CTIIaKUBaHUE.

5. PerpeccuOHHBIN aHAIU3 U IPOTHO3UPOBAHUE.

6. JluHeitHble mapaMeTpruUeCcKue MOJICIU BPEMEHHBIX PSI/IOB.

7. Metoabl OLICHUBAHUSI MOJIEJICH aBTOPErPECCUH, CKOJIB3SIIIETO CPEIHETO U CMEIIAHHBIX MOJIETICH.
8. Ce30HHEIE MOIEIH.

9. Ilporuo3upoBaHre Ha OCHOBE MapaMETPUUECKUX MOJCIICH.

10. [Iporuo3upoBaHue ¢ UCMOJIB30BAHUEM HEHPOHHBIX CETEH.

Tema 7. Cucrembl DATA MINING. B 3a1a4ax aHAJIU3a U MHTEPIPETAIMU JAHHBIX.
Bomnpocsl qus auckyccuun

1. IlonsTue 00 MHTENIEKTYaTbHBIX CUCTEMAaX aHAN3a U UHTEPIPETALUHU TaHHBIX.

2. DATA MINING - cucreMbl U3BJICUEHN HOBBIX 3HAHUH U3 JaHHBIX.

3. Tunel cuctem DATA MINING -npeaMeTHOOpUEHTUPOBAHHBIE AHAIIUTUYECKUE CUCTEMBI,
CTATUCTUYECKHUE MTAKEThl, HEHPOHHBIE CETH, IEPEBbsI pelICHNN, 0OHAPYKEHHE JTIOTUUECKUX
3aKOHOMEPHOCTEH, FTeHETUYECKUE AITOPUTMBI, CHCTEMbI BU3YallU3allud MHOTOMEPHBIX JaHHBIX

Tema 8. CoBpeMeHHble MNakKeTbl MNPHUKJIAJAHBIX MPOrpaMM /Ui pelleHusi 3aAa4 00padoTKH
JKCNePUMEHTAJIBHBIX JaAHHBIX.

Bonpocs! st aucKyccuu

1. Tabnw4aHbIe MpoIIeCCOpPhI B 0a3bl TaHHBIX B 3a7a4aX 00paOOTKH JTAaHHBIX.

2. Buasl cTaTUCTUYECKUX MAKETOB.

3. TpebGoBaHMs K CTATUCTUYECKUM IMaKeTaM OOIIEro Ha3HAUYCHHUS.

[IpakTuyeckue 3axaHus

CMopenupoBath JaHHbBIE 10 CXEME:

X1, X2 - cnyyqaiinblie yncna (¢pynkuus CJTHUC)

X3 - paBHOMEpHOE pacmpeeseHue ¢ mapameTpamu (a,b) - moayduTh myTéM MpeoOpa3oBaHUs CIydalHbBIX
gucen (a=5,b=15).

X4, X5 - cranaapTHOE HOPMAJILHOE PACTIPEIeTICHUE TIOTYIUTh ITyTEM TPeoOpa30BaHUsI CIIYIaHBIX YHCEIL.
X6,X7 - HOpMajbHOE pacnpesaeneHue ¢ napamerpamu (ml,sl), (m2,s2).

Cpennee npusHaka X6 m1=>5, crangapTHOe OTKJIOHEHHE ITpU3HaKa X6 s1=2.

Cpennee npusHaka X7m2=15, crangapTHOE OTKJIOHEHUE NprU3HaKa X7 s2=4

X8 - HOpMasIbHOE pacrpeieieHne ¢ napamerpamu (m3,s3) noxyduTs ¢ nomolnsto reueparopa EXCEL.
Cpennee npusnaka X7 m3=10, crangapTHOE OTKJIOHEHHE Mpu3HaKa X8 s3=3.

7. OCHOBHASI M JIONOJIHUTEJBLHASI YYUEBHAS IMTEPATYPA, HEOBXOUMASI
JIJISI OCBOEHMUSI TUCHUTIIMHBI (MOTYJIST)

OcHoBHasi JInTepaTypa

1. KoGenes, O.A. DnexktponHas kommepiusa : ydeOHoe mocobue / O.A. KoGener ; mox pen. C.B.
ITuporoBa. — Mocksa : JlamkoB u K°, 2018. — 684 c. : nun. — Pexum goctyna: 1mo HMOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=496127 . — bubauorp. B kH. — ISBN 978-5-394-
01738-4. — TekcT : 31EKTPOHHBIH.

2. Karan, E. C. IlpuknagHoii cTaTUCTUYECKHUN aHAIN3 JaHHBIX : ydeOHoe mocobue : [16+] / E. C. Karan
; KemepoBckuii rocymapctBeHHblii yHuBepcuTeT. — KemepoBo : KemepoBckuii rocynapcTBEHHBIH
yauBepcurer, 2018. — 235 c¢. : wn, Tabn. — PexuMm [gocTyma: Mo MOAMHMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573550 . — bubmmorp.: c. 184-186. — ISBN 978-
5-8353-2413-2. — TekcT : 3JI€KTPOHHBIM.
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3. Psabomanko, b.B. Moxenu mpuHATHS peIIEHUH MpHU NPOSKTHPOBAHWU CHUCTEM cOOpa JaHHBIX :
yaebHoe rmocodue : [16+] / b.B. Ps6omanko ; FOxHbIi denepanbubiii yauBepcuteT. — PoctoB-Ha-{ony
; Taranpor : FOxubIii penepanbubiii yausepcuret, 2019. — 98 c. : wi1. — Pexwum pocTtymna: mo moammcke.
— URL:http://biblioclub.ru/index.php?page=book&id=577904 . — bubnmorp. B kH. — ISBN 978-5-9275-
3179-0. — Tekcr : 37IEKTPOHHBI.
4. bangun, K. B. Uadopmarmonnsie cucteMbl B 3koHoMuKe : yueOHuKk / K. B. banaun, B. b. YTkun. —
9-e u3n., crep. — Mocksa : Jlamkos u K°, 2021. — 395 c. : wi., Tabi. — PexxuM goctyma: no noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=684194 . — bubauorp. B ku. — ISBN 978-5-394-
04038-2. — TeKcT : 31EKTPOHHBIH.

JonosHUTeIbLHAS JUTEpPaTypa
5. Pompirun, A.B. Hudopmaruka. MS Office : yduebnoe mocobue : [16+] / A.B. Pogpirun ;
HoBocubupckuili rocynapcTBeHHbI TexHUYeckuil yHuBepcuteT. — HoBocubupck : HoBocubupckuii
roCy/lapCTBEHHbI TeXHHUYecKuil yHuBepcuteT, 2018. — 95 c. : tabn., wi. — Pexxum nocryma: mo
noanucke. — URL:http://biblioclub.ru/index.php?page=book&id=573861 . — bubauorp. B ku. — [ISBN
978-5-7782-3638-7. — TeKCT : 37EKTPOHHBI
6. KOpIOpPaTUBHBIX HHQPOpPMAIMOHHBIX cucrtemene, [.M. WH}opmannoHHBIE TEXHONIOTHH B
MeJarorndeckoM oOpazoBanuu : y4eOHUK / .M. KOproOpaTHBHBIX HH()OPMAIMOHHBIX CHCTEMEIICB,
P.B. BoukoBa. — 3-e uzj., crep. — Mocksa : JlamkoB u K°, 2020. — 304 c. : wn. — (YueOHbIe H3qaHUS
TUTSt OakanaBpoB). — Pexum JOCTYyTIA: o MO/IMHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=573270. — bubnuorp.: c. 297 - 299. — ISBN 978-5-
394-03468-8. — TekcT : 3JIEKTPOHHBII.
7. Kemnexep, Jl. Hayka o manubix: 6a3oBbiii kypc : [16+] / J. Kennexep, b. Tupuu ; nayu. pen. 3.
MawmenpsipoB ; niep. ¢ anra. M. benoronosckoro. — Mocksa : Anenuna [Ta6mumep, 2020. — 224 c. :
CXEM., TaoI. — Pexum JocTyma: o MOATHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=598235 . — ISBN 978-5-9614-3170-4. — Tekcr :
JJIEKTPOHHBIN.

8. IEPEYEHbD ITPOI'PAMMHOI'O OBECIIEYEHUW S, THOOPMALIMOHHbIX
CITPABOYHbBIX CUCTEM U UHTEPHET - PECYPCOB, HEOBXOJUMBbIX IJI51
OCBOEHMUSA JUCIMITIJIMHBI (MOAY JIS1)

IIporpammHoe o0ecnieuenune

Ne HanmenoBanue Omnucanue

—

MS Office 2007 - 2019 [lakeTsl NPUKIAIHBIX IPOrPaMM, BKIKOYAIOLINE
TEKCTOBBIE MTPOLECCOPBI, TAOIMUYHBIE IPOLIECCOPHI,
MHCTYMEHTBI CO3JJaHMsl PE3EHTALUM.

2Microsoft SQL Server Cuctema ymnpaBlIeHUS PEISLHMOHHBIMH Oa3zamMu
MaHHBIX KoMIaunuu Microsoft.

3MySQL CucreMsbl ynpasieHusi 6azamu 1aHHBIXMySQL.

4QT cpena pa3zpaboTku HTerpupoBanHas cpena pa3paboTku
IPOTPaMMHOT0 00eCTIeueHHsL.

HNuTepHeT-pecypchl, HHPOPMALHOHHBIE H CIPABOYHbIE CHCTEMBI
Ne HanmenoBanue Onucanune
1IT-mopran «Cepsep Undopmannonnsix |http://citforum.ru/
TexHOoJIoTHi»
2]MSDN — cetb pazpaborunkoB Microsoft |https://msdn.microsoft.com/ru-ru/
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HTepHET YHUBEPCUTET www.intuit.ru/
udpopmannonnsix TexHonoruii -
OecIuIaTHOE AMCTAaHIIMOHHOE
0Opa3oBaHue.

HpOpMaLMOHHBIX pecypcC I http://www.sql.ru/
nporpammuctoB SQL.
OO6yuenue Python. Caiit-camoyumtens  |https://python-ucheba.ru/samouchitel-python
U1 HAUMHAIOIIKX.
6/Camoyuutens Python. http://pythonworld.ru/samouchitel-python

N

9]

9. TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-METOAUYECKOMY
OBECIIEYEHUIO JUCHUITJIMHBI (MOYJIA)

[TomereHust, B KOTOPBIX MTPOBOASTCS 3aHATHS, TIPEACTABIISIOT COO0N yueOHBIC ayIUTOPUH IS IIPOBEICHUS
yueOHBIX 3aHATHI. [laHHBIE ayTUTOPUU OCHAIICHHbIE OOOpPYIOBAaHMEM M TEXHHUYECKHMMH CpEICTBaMU
o0Oy4eHusI.

Kommbrotepsl,  MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE ~ CETH,  allapaTHO-NPOTPaMMHbBIE U
ayJIMOBU3YyaJIbHBIE CPEJICTBA, HAXOSIINECS B yUCOHBIX ayIUTOPHUSIX:

- IEPCOHATBHBIA KOMIBIOTEP UM HOYTOYK (sl MPENOo/IaBaTelsl) C BBIXOJIOM B CETh HHTEPHET;

- IPOEKTOP;

- AKKYCTHUYECKasl cucTema

- DKPaH JUIs IPOEKTOopa;

- TocKa MapKepHas (y4eHHUecKas J0CKa);

[TomemeHust yIsi CAMOCTOSITENILHOM Pa0OTHI 00YUAIOIIUXCSI OCHAIICHBI KOMITBIOTEPHOU TEXHUKOW M UMEIOT
BO3MOXXHOCTh MOAKITIOYEHUS K CETH MHTEPHET U 00ECIEeUnBaOT AOCTYI K AJIEKTPOHHON MH(DOPMAIIMOHHO-
o0pa30BaTeNbHON cpesie akaIeMuu.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
B nporiecce ocBoeHUs AUCHUIIIIMHBI UCTIOIB3YIOTCS CIIEAYIOLNE 00pa30BaTeIbHbIe TEXHOIOTHH:
1. CranapTHble METOABI O0YUEHUS:
- IEKLUU;
- MPaKTHYECKUE 3aHATHSA, Ha KOTOPBHIX OOCYKJAIOTCS OCHOBHBIE NMPOOJIEMBI, OCBELIEHHbIE B JIEKLUUAX U
c(OpMyJIUPOBAHHBIE B IOMAILIHUX 3a/1aHUSAX;
- IACbMEHHBIE UM YCTHBIE JIOMAIIHHUE 3a]JaHUS;
- caMocCTosiTelbHass paboTa CTYAEHTOB, B KOTOPYIO BXOJUT OCBOEHHE TEOPETUYECKOro MaTrepuaa,
MOJrOTOBKA K  NPAaKTUYECKUM/Ta0OpaTOPHBIM  3aHATHUSAM,  BBINOJIHEHHE  YKa3aHHBIX  BBIIIE
MMCbMEHHBIX/YCTHBIX 3aJjaHui, paboTa C TUTepaTypoil.
2. Metonbl 00yueHus ¢ IPUMEHEHHEM MHTEPAKTUBHBIX ()OpM 00pa30BaTEIbHbBIX TEXHOIOTUM:
- KpyTJIbIE CTOJIBI;
- TPYIIIIOBBIE TUCKYCCUU U TIPOEKTHI;
- 00cyX/IeHne pe3yIbTaToB paboThl CTYJEHUYECKUX UCCIIE0BATEIbCKUX TPYIIIL.

JIMCT COTI'JIACOBAHUA

No ITonpaznenenue dUO [Toamnuce JlaTa

1 [Kadenpa sxoHOMHUKH 0O.B. 3y6xoBa 21.06.2022
2  |Kadenpa MuVII E.B. MackaiiknHa 21.06.2022
3 |Kadenpa TEM] E.I1. MackalikuH 21.06.2022
4 |Yueb. meTon. oTaen M.O. JlepsiOuuepa - 21.06.2022
5 |bubnuoTtexa [".B. [lImakoBa 21.06.2022
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