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1. HEJIb U 3AJJIAYU U3YUEHUSA JTUCHUIIIUHBI (MOAYJISA)
Hean:
OOYYHTH CTYJICHTOB COBPEMEHHBIM METO/IaM MHTEJUICKTYAIbHOTO aHaJIN3a JIaHHBIX U TIO3HAKOMUTBH C
OCHOBHBIMH aJITOPUTMaMH MAlIMHHOT'O 06y‘-ICHI/I$I, OCOGGHHOCTSIMI/I X IPUMCHCHUS.

3agaun:
1.M3y4nTh NOHATHIHO-KAaTErOpUAILHBIN anmnapar B 0071acTH yriIyOJIeHHOTO aHaIN3a JaHHBIX.
2.copMHpOBATH NPEACTABICHUS 00 00IIEi METOJOIOTHH KOHCOIUJAINH, IOATOTOBKH U aHATTN3a
TaHHBIX.
3.00ecreunTh ocBoeHHE coBpeMeHHbIX MeTo10B OLAP, KDD, Data Mining.
4 M3y4UTh METOJIbl MHTEIUIEKTYaIbHOTO aHAIN3a IaHHBIX.
5.copmMupoBaTh NPAKTUYECKHUE HABBIKM PUMEHEHUS aJITOPUTMOB MAIIIMHHOTO O0yUYEHHS.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA AUCHUIIJIMHBI (MOAYJISA)
2.1 Ilnanupyembie pe3yJbTAThl 00y4YeHHs 10 TUCHUIJIMHE

N3ydenue qucHUIIMHB AHAIU3 JaHHBIX U MalllMHHOE 00Y4YeHHEe HAMpaBlieHO Ha POpPMUpPOBAHUE
CHEAYIOIIMX KOMIIETEHIIM:

YHHMBEPCAJbHBIX KOMIIETCHIMI U MHIAMKATOPOB HX IOCTHKEHHUS:

Kareropus (rpynna) YK Koa 1 HauMeHOBaHHMe YHMBEPCAJIbHOH KOMIIETCHIIUN
OO01I1e KOMIIETECHIINT OK-2 Hcnonp30BaTh COBpEMEHHBIE CPE/ICTBA TIOMCKA, aHAIN3a U
MHTEpIpeTaNy HHPOPMAIMK U HH(POPMALMOHHBIE TEXHOJIOTHH
[UIS BBIIIOJTHEHUS 3a/1a4 PO eCcCHOHAIBHON e TeIbHOCTH.
O01mre KOMITIETEHITUI OK-9 [lonb30BaThcst MpodecCHOHANBHON JOKYMEHTaneH Ha
rocya1apCTBECHHOM M MHOCTPAHHOM SA3LIKaXx.

2.2. Pe3yabTaThl 0cBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI:
B pe3ynbrare u3yueHus: AMCUMITIIUHBI CTYJEHT JTOJIKEH:
3HaTh:
1.0cHOBHbIE MOHATHS U OCHOBHBIE METOJIbI TEOPUU aHAJIM3a JaHHBIX, WHTEIJIEKTYaJbHOU
00paboTKU JaHHBIX.
2.METO/Bl MHTEIUIEKTYaJbHOTO aHalM3a JaHHBIX (BKJIIOUYas WX MpeoOpa3oBaHUE U OYHCTKY,
paboTy C NpPOMYIIEHHBIMU 3HAYEHUSMH, OCHOBHBIE CHOCOOBI BHU3yaJIM3allMM JaHHBIX,
KOPPEJSILIMOHHBIN aHaIM3, TOMCK HEJIMHENHBIX acCOLMAIUil).
3.BO3MOYKHOCTH aJITOPUTMOB MALTMHHOTO 00Yy4EHUSI.
4.xnacchel 3a/1a4, pelIaeMbIX ¢ TOMOUIbIO AJITOPUTMOB MAIlTMHHOTO 00Yy4EHUS.

Ymersn:
1.npoBOUTH aHANTU3 JAHHBIX.
2.IPUMEHSTH Ha TPAKTUKE aJTOPUTMBI MAITHHHOTO O0YYEHUSI.
3.000CHOBaTh MPUMEHEHHUE TOTO UM MHOTO aIrOPUTMa MAIIMHHOTO OOYYEHHUs IS peIIeHUs
KOHKPETHOM 33J1a4H.

Baaaerb (HAaBBIKH H/WJIM ONBIT A€SATEJILHOCTH):
1.HaBBIKAMU MIPOBEJCHUS aHAINM3a JaHHBIX C UCTIOJIH30BAHUEM aHAIUTUYECKUX MIATHOPM H
MIPUKJIATHOTO TIPOTPAMMHOTO 00eCTIeYeHUSI.
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3. MECTO JUCHUILJIMHBI (MOAYJISA) B CTPYKTYPE OGPA3OBATEJIBHOM
ITPOI'PAMMbI

VYyeOHass AMCHMIUIMHA AHaIM3 JaHHBIX M MallMHHOEe OOy4YeHHUE B MPOrpaMMe MOJATOTOBKU
CIELUANNCTOB CPEJAHEr0 3BEHAa BXOAMT B JHCUUIUIMHBI IHKIA (pa3nena, MnpodecCHOHAIBLHOTO
Monayisi) "O6menpodeccuonanbupiii uki" cneruanbHoctr 09.02.07 MHbOpMaIMOHHBIE CUCTEMBI

U mporpaMmupoBanue npoduis "Crenuanuct 1mo nHGOpMaIMOHHBIM cucTeMaM".

4. OBBEM JJUCHOUILJIMHBI MOAYJIS1) U BUJIbl YYEBHOM PABOTHI

O0BEM AUCLUILINHEI Bcero uacos
Jlst ouHOM (hopMBI OOYIECHHS Jlst ouHO-3209HON (HOPMBI

O0beM JUCHUILIMHEI 00y4YeHHS
O01as TPy10eMKOCTh
MUCHUILINHBI (3a9eTHBIX 0/76 0/76
eINHUI/YACOB)
KonrakTHas pabora — 44 16
ay/IMTOPHbIE 3aHATHS:
Jlekuun 22 6
CeMuHapbl, MPAaKTUYECKUE
3aH$[TI/I$Ip P 22 10
KonTakTHas padora (3ader,
PK3aMeH, KypcoBas paboTa)
CaMocTosiTenbHas paboTa 39 60
00yJaromerocs
[IpoMexkyTOUYHas arTecTauus
By npoMeXyTOUHOM aTTecTaluu 3auer 3auer

5. COAEP KAHUE JUCIHIUIIJIMHBI (MOAYJIA)
5.1 Conep:xanue TUCHMILINHBI (MOIYJIs1)

Tema 1. Bosbine JaHHBIE 1 MAIIMHHOE O0y4YeHHE.

Beenenue B ananmm3 naHHbiX. [IpoOGnema 00paGoTku naHHbIX. Matpuia maHHbIX. [HUnoress
KOMITAaKTHOCTH U CKPBITHIX (hakTopoB. CTpyKTypa MaTpHIlbl JaHHBIX M 3a7aud oOpaboTku. Matpuia
00BEKT-00BEKT U NMpHU3HAK-TIpu3HaK. Paccrosinue u 6mu3ocTs. M3Mepenne npuszHakoB. OTHOIIEHUS U
ux mpencraBieHne. OcHOBHbIe TpoOsiieMbl u3MepeHHil. OcHOBHblE Tumbl Ikan. [Ipobmema
afgexkBaTHOCTU. OCHOBHBIE 33J]a4M aHAJIW3a U UHTEPIIPETAllUU JaHHBIX.

Tema 2. Kinaccndukanus JaHHBIX € HCNIO0JIb30BAHUEM JeTePMHUHUPOBAHHBIX MO/eJICH.

Pemaromyie moBepXHOCTH M AUCKPUMHUHAHTHBIE QyHKUMU. JIMHEHHbIE AUCKPUMHHAHTHBIE (YHKIIUH
Kinaccu(ukatop 1O MUHUMYMY paccrossHud. JlunediHas paznenumoctb.  KycouHonmHeHHbIe
OUCKpUMHUHAHTHbIE  (yHKUuMU.  HenuHeilHple — AuCKpUMHHaHTHble — GyHKIUH.  DuUMaNIMHEL
[TorennuanpHble (YHKIMM Kak TUCKpUMHUHaHTHBIE (yHKImH. IIpoctpancTtBo BecoB. Ilpouemypst
oOyueHusi ¢ KoppeKiueil omuboK: npaBuiio ¢ (GUKCHPOBAHHBIM MpHpAIICHUEM, PAaBUIO aOCOIIOTHOMN
KOPPEKINH, YACTUYHO KOppeKTHpYyollee rnpaBuiio. OO00IIeHHbIE IPaAUEHTHBIE METOIBI.

Tema 3. Kitaccupukanusi JaHHBIX HA OCHOBE CTATHCTUYECKHX MO/IeJIeil.
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@Oynkius noteps. baiiecoBckas auckpuMuHanTHas QyHKius. [IpuHATHE pelieHHe MO0 MaKCUMyMy
npasjononodus. OntumanpHas AWCKPUMHMHAHTHas (QYHKUMA Ui HOPMAJIbHO PACHpEeesCHHbBIX
o0pa3zoB. JluckpumuHantHas ¢yHkuus Oumepa. MHOKECTBEHHBIH JUCKPUMHUHAHTHBIM aHAIU3.
[TomaroBeiii  AUCKpUMUHAHTHBIA aHanu3. OmuOku  kinaccuukamuu. [lpumepbl  mocTpoeHus
CTaTUCTHYECKUX JAUCKPUMHUHAHTHBIX (PYHKUUH JUIS PA3TUYHBIX CTATHCTUYECKUX HECKOJIBKUX MOJIENIeH
naHHbIX. OOydeHue sl CTaTMCTUYECKUX TUCKPUMHUHAHTHBIX (QyHKIMH. OLEHKM MaKCUMajbHOI'O
npasaononodus, 6aiiecoBckue oreHkn. Hemapamerpudeckoe oneHnBanue. [lap3eHOBCKHE OKHA, METO.T
HerapaMeTpHUYecKoro olleHuBaHMs Ha ocHoBe KOunxkaiiiero cocencTaa.

Tema 4. Kiacrep-anasus.

OcHOBHBIE THITBI 337a4 KJIacTep-aHanu3a. Mepsl ogo0us U PyHKIUH paccTosiHus . BeiOop kputepus
kiaactepusanuu. KitacTepHble MeTObl, OCHOBAaHHBIE Ha EBKIMIOBOM MeTpuke. Vepapxuyeckas
knacrepuzanus. Meroa K-BHyTpurpynmnoBbsix cpennux. Vcnonab3oBaHne METOAOB TeopHH rpadoB B
3amavax kiacrepusanuu. Kiacrepusamys Ha OCHOBE aHaIHM3a INIOTHOCTEH BEPOSATHOCTEH.

Tema 5. MeToabl CHU:KEHHSI pa3MepPHOCTE JaHHbIX.

AHanu3 MaTpul UCXOJIHBIX JAaHHBIX. MeTox riaBHbIX KOMIOHEHT. KoppensuuoHHas Marpuua U ee
ocHOBHbIe cBoOMcTBa. COOCTBEHHBIE BEKTOpPbl M COOCTBEHHBIC YHCIA KOPPEISILMOHHON MaTpHUIBL.
[IpuBenenne KOppeNsSIIUOHHOW MaTpHUIlBl K AMAaroHaNbHOW (opme. ['eomeTpudeckas MHTEpHpeTaus
IJIaBHBIX KOMIIOHEHT Ha IJIOCKOCTH. Mojenu (axkropHoro ananuza. OueHka (akTOPHBIX Harpy3ok
METOAOM MAaKCHMAaJbHOTO TMPaBAONONOOMS M LEHTPOUIHBIM METOJIOM. Bpamienune ¢GakTopoB W HX
uHTepnperanys. Mcnonp3oBaHue KiacTepuU3allMM  NPU3HAKOB U CHIDKEHUS  Pa3MEpHOCTH.
Mmuoromeproe mkanupoBanue (MUW). Merpuueckuil u Hemerpuueckuil moaxon k MMU. Meronbt
OpPTOrOHAJILHOIO MNpoekTupoBaHus. Hemuneinnsle metonel MHM. MHoromepHoe HIKanupoBaHHUE
HEMETPUYECKUX JaHHBIX. MHOrOMEpHBIE pa3BEPTKHU.

Tema 6. MeToabl NPOrHO3UPOBAHNSI BpEMEHHbIX Psi/IOB.

Knaccudukanus metooB nmporao3upoBanusi. OLeHuBaHUE TPEH10B. MeTOIbl CKOJIB3SIIETO CPETHETO.
OKCIIOHEHIIUAJIIBHOE ~ CIJIa)KMBAaHMWE. PerpeccCMOHHBI aHaIW3 M NPOrHo3upoBaHue. JInHelHbIe
MapaMeTpUuecKe MOJIETM BPEMEHHBIX psAa0oB. MeToapl OLIEHMBAHMUS MOJIENEeH aBTOperpeccuu,
CKOJIB3SIIIIETO CPEOHET0 M CMEIIaHHbIX Mojened. Ce3oHHblE Mojenu. [IporHozupoBaHne Ha OCHOBE
napaMmeTpuieckux mojienei. [[porao3upoBanue ¢ UCMoOIb30BaHUEM HEMPOHHBIX CETEH.

Tema 7. Cucremsl DATA MINING. B 3aga4yax aHaJM3a 1 HHTEPIPETALUMA JaAHHBIX.

[Tonatne 00 MHTEIUIEKTyaJbHBIX CHCTEMax aHanu3a W uHTepnperanuu AaHHbIX. DATA MINING -
CHUCTEMBI M3BJIEYEHMS HOBBIX 3HaHMM w©3 gaHHbiXx. Tunel cucteM DATA  MINING -
[IPEAMETHOOPUEHTUPOBAHHBIE AHAIIUTUYECKUE CUCTEMBI, CTATUCTUYECKUE IAKEThl, HEUPOHHBIE CETH,
JIepeBbsl peleHui, 0OHapyKEHHUE JIOTUYECKUX 3aKOHOMEPHOCTEH, TeHETUYECKUE aIrOPUTMBbI, CUCTEMBbI
BU3yaJIN3allUd MHOTOMEPHBIX JaHHBIX.

Tema 8. CoBpeMeHHble NaKeThbl NPUKJIAIHBIX NPOrpaMM [Jisl pellieHMs 3aga4 00padoTKHU
IKCHEPUMEHTAJIbHBIX JTAHHBIX.

Tabnuunbie Tporeccopsl W 0a3bl AAaHHBIX B 3a7adax oOpaOOTKH MaHHBIX. BHIBI CTaTHCTHYECKHX
naketoB. TpebGoBaHUs K CTATUCTUYECKUM TTaKeTaM OOIIero Ha3HAYSHHUS.
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O01mas TPy10eMKOCTb H3yUYeHHs TUCHHUILUIUHBI 10 YueOHoMYy miiany: 3.E. (uacoB) 0/76

5.2 Pa3)16JII>I/TeM[>I AUCHUIIJIMHBI, UX TPYAOEMKOCTH U BU/IbI 3aHATHH

®dopma 00yueHus: OUHasA Bun xoutpons:  3auer
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1iTema 1. Boapluve naHHbBIE U MALIUHHOE 8 5 2 4 OK-2 1.1-6
oOyucHHE. OK-9
2Tema 2. Knaccugukanusi JaHHBIX C
OK-2
MCIIOJIb30BAHUEM JCTCPMUHUPOBAHHBIX 10 3 3 4 OK-9 JI.1-6
MO IeTIeH.
JTema 3. Kimaccudukanus JaHHBIX HA OCHOBE OK-2
N 8 2 2 4 JI.1-6
CTATUCTUUECKUX MOEIIEH. OK-9
4Tema 4. Knacrep-ananus. OK-2
10 3 3 4 OK-9 JI.1-6
S5Tema 5. MeTonbl CHIDKEHHS pa3MEepHOCTEH 10 3 3 4 OK-2 11.1-6
TAaHHBIX. OK-9
6[Tema 6. MeTobI TPOTHO3UPOBAHUS 10 3 3 4 OK-2 11.1-6
BPEMEHHBIX PSIJIOB. OK-9
7 Tema 7. Cucremsl DATA MINING. B OK-2
10 3 3 4 JI.1-6
3aj1avax aHaJIM3a M MHTEPIPETAINK JTaHHBIX. OK-9
8Tema 8. CoBpeMeHHBIE TaKeThI MPUKIATHBIX
OK-2
[porpaMM ISl PEIICHUs 3a1a4 00paboTKU 10 3 3 4 OK-9 JI.1-6
PKCIEPUMEHTAIBHBIX JTAHHBIX.
Bcero yacos 76 22 22 32
dopma 00ydeHHs: OYHO-3a09HAS Bun kontponst:  3auer
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1{Tema 1. Bonpinre naHHbIE U MAITHHHOE 9 1 1 7 OK-2 11.1-6
oOyueHue. OK-9
2Tema 2. Kimaccudukanus JaHHBIX €
OK-2
MCIIOJIE30BAaHUEM JCTSPMUHUPOBAHHBIX 9 1 1 7 OK-9 J1.1-6
MOJICIICH.
3Tema 3. Kiraccuduranms JaHHBIX HA OCHOBE OK-2
N 9 1 1 7 J1.1-6
CTAaTUCTUUECKUX MOJEIICH. OK-9
4Tema 4. Knactep-aHanms. OK-2
9 1 1 7 OK-9 J1.1-6
5Tema 5. MeTozpl CHIXKEHUS pa3MEepHOCTEH 10 1 1 8 OK-2 11.1-6
TAaHHBIX. OK-9
6[Tema 6. MeTo/1pI MPOTHO3UPOBAHUSI 10 1 1 8 OK-2 T.1-6
BPEMEHHBIX PSIOB. OK-9
7 Tema 7. Cucremsl DATA MINING. B OK-2
10 2 8 J1.1-6
3amavax aHAJIM3a M MHTEPIPETAIMY JaHHbBIX. OK-9
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8Tema 8. CoBpeMeHHBIE MAKEThl MPUKIATHBIX OK-2
porpamM JJIsl pelieHus 3a1a4 00paboTku 10 2 8 OK-9 J1.1-6
PKCIIEpHMEHTATBHBIX JIAHHBIX.
Bcero gacos 76 6 10 60

6. IEPEYEHb YYHEBHO-METOJAWYECKOI'O OBECHEYEHMS 1T
CAMOCTOATEJBHOU PABOTHI OBYYHAIOIIIUXCA ITO JUCHUIIJIMHE (MOAYJIIO)

CamocrosrenbHas paboTa BKIIOYAET CIEIYIOLINE €€ BUIbL:

- U3y4YEeHHE TEM CaMOCTOSITENIbHOI MOATOTOBKH 10 Y4eOHO-TEMAaTUYECKOMY IUIaHY;

- CaMOTMOJITOTOBKA K MPAKTUYECKUM U JAPYTUM BUJAM 3aHSATHH — pacueTHO-aHAIMTUYECKask padoTa 1o
UHIUBUAYAIBHOMY Y4eOHOMY 3aJJaHUIO;

-caMoCTOsITeIbHAs padoTa ciymareiaeid Npyu NOArOTOBKE K UTOTOBOMY TECTUPOBAHHMIO.

Ot1u BUIbI pabOT MpEANoNararor:

- CaMOCTOSTENBHYIO PaboTy ciryrmarens B OMOIHOTEKE;

- U3y4YEeHHE MaTePHAaIOB CIIEIIMATU3UPOBAHHBIX CAaTOB [0 TEMaM JUCIHUILIMHBI B ceTH MHTepHeT;

- U3YYCHHE DJJICKTPOHHBIX YYCOHBIX MATEPHAIOB  (DJICKTPOHHBIX YUYCOHHMKOB, METOJUYCCKUX
MaTepuasoB, MpeIcTaBlIeHHBIX Ha caiite YpCON);

3aaHus A1 CaMOCTOSITEIbHOM padOThI CITyIIaTeNIel BKIIOYAIOT B Ce0s:

- BBINOJIHEHHUE TECTOBBIX 3aJaHUIl, pa3MELIEHHBIX B MporpaMMHOil obosiouke Moodle — mo Temawm,
BBIHECEHHBIM Ha CAMOCTOSTEIILHOE U3YUCHHUE;

- IOATOTOBKA JIOKJIA/IOB O OT/IEIbHBIM BOMPOCAM Kypca.

VYkazaHus W 3aJaHUAS 110 CAMOCTOSTEIBHOW PadOTe BBIJAIOTCS HA MPAKTHUYSCKUX 3AHATHSIX C yUETOM
WHUBUAYAIBHOTO YPOBHS OCBOCHHS MaTepHalia CIyIIaTeIsIMu.

IlepeyeHb BOPOCOB /ISl CAMOCTOATEIbHON PadoThI

1. OcHoBHBIC MOHATHSI —MHpOPMALUS, NTaHHbIE, 3HaHUs. Buasl napopmanun.O6paboTka TaHHBIX W €€ BHUIBL
DataMining. Knaccuduxanus 3agaa DataMining.

2. Mogenu nporeccoB 00padOTKK JaHHBIX. MOIEIb: KOHEUHBIC aBTOMATHI.

3. Mojenu npoiieccoB 00paboTku AaHHBIX. Mojens: cetu [letpu.

4. 3amaun 00pa®OTKM IaHHBIX pa3inuHbIX THUNOB.IIpuknaaneie obnactu 00paboTkH HaHHBIX. OnudpoBka
curHainos. Teopema KorenbHHKOBA.

5. basel gansbix. OLTP—cucremsl. HeaddexturHocts OLTPmis anamusa nanubix. OnpenencHUen CBONHCTBA
XPaHWIHIL JaHHbIX.

6. ®dusnyeckue U BUPTyaslbHble XpaHuiniia ganHbix (X/1). OcHoBHble mpobiaeMsl co3nanus X /1.

7. BUTpUHBI 1aHHBIX.

8. Jlannasple B xpanunumiax gadasix. ETLmoporecc.

9. IlpencraBneHne OaHHBIX B BuIe runepkyOa. Omepamuu Hax runepkyoom. [Ipumep. Texnomoruss OLAP.
Tect FASML

10. MHoroMepHoe Tipe/icTaBlIeHHE JaHHBIX ¥ MHOTOMEpHBIN KyO. [Ipe/cTaBnenne AaHHBIX B BUJE THIIEPKYOa.
[Ipumep.

11. OcHoBHbIe noHsTHSA TUNIEpKYy00B (OLAP Ky60B). CtpykTypa OLAP Ky6a. Onepanuu HaJ rUIepKyooM.

12. Apxurekrypa OLAP. Komnonentst OLAP. MOLAP, ROLAP, HOLAP.

13. 3aymaua ananuza TekcToB. Jtanbl aHanu3a. [IpegodpaboTka Tekcra.

14. VI3BneueHne KIFOUEBBIX MOHATHH U3 TEKCTA.

15. Kmaccugukaiimss TEeKCTOBBIX JOKYMEHTOB. MeTOnbl KIaCCH(HUKAINMH TEKCTOBBIX JOKYMEHTOB.
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16. Bonpmme nagusie. CBOMCTBA OOJIBIINX JaHHBIX.

17. MammunHOe 00y4eHue, popManu3anys 3a4a4d MAITHHHOTO 00yYeHHSI.

18. Ilpm3HakoBoe ommcanne oObekTa. OTBETHI W THITHI 337ad MaIIMHHOTO OoOydeHus. Mojenb aaropuTMOB.
Merton o0yderus. Jtan 0Oy4eHHS U 3Tall TPUMEHEHHSL.

19. ®ynkuuonans! kayectBa. CBeaeHue 3a4auu 00yUeHHS K 3a7jaue ONTUMHU3AINH.

20. IlepeoOyuenue u oOoOmenue. [Ipumep mepeoOyuenus (PyHre). Dmnupuyeckue OIeHKU 0000IIaromei
CIIOCOOHOCTH.

21. IIpumepsl 3324 MAIIMHHOTO 00YYEHUS: 3a1a41 KI1acCUPHUKALINH.

22. IlpuMepsl 33134 MAITUHHOTO O0YUYCHUS: 3a/1a4l PETPECCHHU.

23. Ilpumepsl 33/1a4 MAITUHHOTO OOYYEHWS: 3a/1a4a PAaHKUPOBAHUSI.

24. DKCTIEpUMEHTHI B MAIIMHHOM O0yUYCHHMHU: 3KCIIEPUMEHTHI HA PEaibHbIX M CHHTETUUECKUX JNaHHbIX.

25. ®opmanuzanus MeTpudeckoi knaccudukanuu. O000IIEHHBI METPUUECKUH KIacCu(pUKaTop.

26. Meton 6mmkaiiiero cocena.

27. Meton kB3BeIIEHHbBIX OIMKaMIINX cOCEnEH.

28. MeTton map3eHOBCKOI'0 OKHA.

29. MeToa NOTEHIUANBHBIX (DYHKIIHH.

30. Ot6op sTanoHHBIX 00BeKTOB. lloHATHE OTCcTyma oOBekTa. THIBI OOBEKTOB B 3aBHCHMOCTHU OT OTCTYTIA.
31. Ot6op stanonos, anroput™m STOLP.

32. Jlornueckast 3akoHOMEpHOCTh. OCHOBBI BOIMPOCHI MOCTPOCHUS JIOTUYECKUX AITOPUTMOB KIIACCH(DUKAIH.
Buzpl 3aKOHOMEPHOCTEH.

33. Kputepun MH(GOPMATHBHOCTH: TPOCTBIE KPUTEPUH, CTATUCTHYECKUN KPUTEPHUU, SHTPONUHHBINKPUTEPUH.
CxeMa JIOKaTbHOTO MOMCcKa HHPOPMATHBHBIX 3aKOHOMEPHOCTEH.

34. Onpenenenne OMHAPHOTO pelIaromero Aepesa. XKaaHpiit anroput™ noctpoeHus nepesa 1D3.

35. BapuaHTsl kputepueB BeTBiieHus B [D3.

36. AnroputMmID3: 10CTOMHCTBA M HETOCTATKHU.

37. OOpabGotka mpomyckoB B ID3, amropurM o00paOOTKM MpPONMYCKOB Ha JTarne OOY4YeHHsS M ITare
KJIACCU(DUKAITHH.

38. Ctparternu peayKIuH PemaroinX I1ePEBhEB.

39. HeOpexxHbIe perraroIme 1epeBhsl.

40. bunapu3anus BEIIECTBEHHOr0 MPU3HAKA

Tema 1. bBoJbliue JaHHbIE 1 MAIIMHHOE O0y4YeHUeE.

Tembl 1oK1210B, pedepaToB, COOOECHU I

1.ITouemy s3p1kPhyton?

2. 1511 yero ucnonb3yercs 6udanoreka NumPy?

3.5 wero ucnonb3yroTcs ounbnuoteku SciPy, matplotlib, pandas?

4.Kak BBINOJHIAETCAUHIEKCALMS U U3BJIeueHne JaHHbIxBPandas?

5.Kak BeimmonusiercarpynnupoBkananabixsPandas?

6.J111s1 uero npuMeHsoTcaTadbauIbIcOonpskeHHOCcTUBPandas?

7.Kax BeimonHsiercs 3arpy3ka nanHbeix B DataFrames Oubnnotexe Pandas?
8.Kak BeimosiHsieTcs noctyn k cronbuam DataFrames Oubnuorexe Pandas?
Bonpocsl s auckyccun
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OO11ast mocTaHOBKA 3a/1a41 MAIIMHHOTO O0YYEHUSI.

OOyueHue ¢ yaurteseM 1 0e3 yuuTesis, 00ydeHHe ¢ TOIKPEIUICHUEM.
3anaun Knaccu(pUKaINK, BOCCTAHOBICHHUS PETPECCHH, IPEACKA3aHMs.
Monenu anropuTMoB.

IIpu3naku. Tunsl NIpuU3HAKOB.

[Tonstue pyHKuMOHANA KayecTBa.

BeposiTHOCTHAs TOCTaHOBKA 3a/1a4H.

Ouenka 000011aronIeil CII0COOHOCTH.

9. Ilpobiema nepeoOydeHHs.

10. Kputepuu o1ieHKH KauecTBa padOThl aITOPUTMOB MaltMHHOTO 00ydeHusi. ROC-kpuBkbie.
11. IIpumepsl IpaKTUYECKUX 3a/1a4 MAIIUHHOTO O0yYCHHUS.
I[IpakTuyeckue 3aaHus

1. IlepBuuHBIii aHATU3 JaHHBIX ¢ OubIMoTekoil Pandas.

2. BusyanbHbll aHANIK3 JaHHBIX ¢ Oubnuorekamu Seaborn u Matplotlib.

XN RO

Tema 2. Kinaccupukanus JaHHBIX ¢ MCIOJIb30BAHUEM JIeTEPMHUHUPOBAHHBIX MOJIeJIeil.
Tembl 10K12/10B, pedepaToB, COOOIIEHUIT

1.B yem unes rumoTe3bl KOMIAKTHOCTH?

2.B ueM cocToUT cMbIC]I 00y4Y€HHUS B METPUUECKUX MeToAax?

3.Jlns wero ucnone3yercs oubnaunoreka Scikit-learn?

4.J1511 9ero BBIMOJTHSIOT MACIITA0OMPOBAHNE TIPU3HAKOB?

5.Kak 00BIYHO BBINOTHSAETCS MACIITAOUPOBAHHUE KOJTHMUECTBEHHBIX IPU3HAKOB?

6.B kakom kmacce Scikit-learn peanm3oBan metoa KNN?

7.Kakori mapamerp Metojga k Ommkalmux coceiei, 3a7aeT 4YHCIO COCeleH I MOCTPOCHUS
poruosa?

8.B yem cMbIcakpocc-Banuaanuu’?

9.Kak Beruucnisiercst BecoBast EBkiugoBa metpuka?

Bonpocsl quis AucKyccuu

Pemraronire moBepxHOCTH U TUCKPUMHHAHTHBIC (DYHKITHH.

JluHeiHble NUCKPUMUHAHTHBIC (DYHKITUHU KIacCU(DUKATOP 10 MUHUMYMY PacCTOSHUSI.
JIvHeitHas pa3aenuMoCTb.

KycounonuHeiiHble AMCKPUMHUHAHTHBIEC (QYHKITUU.

Henuneiinble TUCKpUMUHAHTHBIE PYHKIIMH.

PuMalHsI.

[ToTenmanbHbie PYHKIIUU KaK JUCKPUMHUHAHTHBIC (PYHKITUH.

IIpocTpaHCTBO BECOB.

[Ipouienypsl 00ydeHUs: ¢ KOPPEKIMEn OMMOOK: MPAaBUIIO C PUKCUPOBAHHBIM MTPUPAILICHUEM,
MpaBUIIO a0CONIOTHON KOPPEKIUH, YACTHUYHO KOPPEKTHPYIOIIEe MPABHIIO.

10. O600111eHHbIE TPAAUEHTHBIE METOIBI.

IIpakTuyeckue 3aaHus

RN B WD =
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JIaboparopHas pabota. Metpudueckue Meto bl Kiaccudukanuu B Scikit-learn.
[Inan:

1.MeTpuueckue METOIbI KJIaCCU(PUKALIHH.

2.Ilpu3HnakoBbie onUcaHusl 0OBEKTA.

3.I'unoTe3a KOMITAKTHOCTH.

4 MeTpuKu, BUJIbI METPHK.

5.BecoBas EBxinzioBa MeTpuka, MeTpuka MUHKOBCKOTIO.
6.MacmrabupoBaHue IPU3HAKOB.

7.Meton k Gmmxaimmx cocenen.

8.PeammzamusakNN Brimaccesklearn.neighbors.KNeighborsClassifier.
9.Kpocc-Banuaanusi.

10.AropuTM BBINOIHEHUS KPOCC-BATUAAIIMHU 10 OJIOKaM.
11.Bberaucnenne ommOKy Ha pa3OUeHUsX.

Tema 3. Kinaccupukanusi JaHHBIX HA OCHOBE CTATUCTUYECKHX MO/IeJIeil.

Tembl 10KI210B, pedepaToB, cO00IIEHTIT

1.B kakmx kimaccax scikit-learn peanmsyrorcs pemaronide JIepeBbs IS 3aj1ad KiaacCH(DUKALUU U
perpeccun?

2.C momomsio Kakoii ¢ynkuuu scikit-learn peanmusyercsi oOyueHHe MOJENN PEHIAIONINX ACPEBHEB?
3.Kakas nepemMeHHas COJIEp>KUT MacCuB "BaXKHOCTEH" MPU3HAKOB?

4.C moMompio Kakoi (yHKIIMU MOKHO TIPOBEPHUTH, SBJISIETCS JIX YMCIIO nan?

5.0cHOBBI BOMPOCHI TOCTPOCHUS JIOTHYECKUX AITOPUTMOB KJIacCU(DUKAIINH.
6.0npeneneHue OMHAPHOTO PENIAIOIICTO JepEeBa.

7.Peanuzanus periaronmx aepeBbeB B oubnuoreke scikit-learn.

8.BaxxHOCTh IPU3HAKOB

Bomnpocel 1uist AMcKyccuu

DyHKIHA TOTEPD.

baiiecoBckast AUCKpUMHUHAHTHAS (yHKITHS.

[IpunsTHe pemeHus 1o MaKCUMyMY TTPaBIOTIOI00US.

OnTtumanbHas TUCKPUMHUHAHTHAS (YHKIUS A7 HOPMAJIBHO paciipeielIeHHbIX 00pa3oB.
JuckpumuHanTHas pyHkuus Ouiepa.

MHOK€eCTBEHHbIN TUCKPUMHUHAHTHBIN aHAJIN3.

ITomaroBelil AMCKPUMUHAHTHBIN aHAJIN3.

Ommobku kinaccuuKaimum.

[Tpumepsl TOCTPOCHUS CTATUCTUYECKUX TUCKPUMHUHAHTHBIX QYHKIIUN TSI pa3IMUHbBIX
CTaTUCTUYECKUX HECKOIBKUX MOJIENEH JaHHBIX.

10. OOyueHue aJig CTaTUCTUYECKUX TUCKPUMUHAHTHBIX (PYHKIIHH.

11. OneHKH MaKCUMaNIbHOTO IPaBAONOI00Us, OaileCOBCKHE OIIEHKH.

12. HenmapameTpuueckoe OlleHUBaHUE.

13. Tlap3eHoBCKHE OKHA, METO HETIapaMEeTPUIECKOT0 OIIeHUBaHUS Ha OcHOBe KOmmkaiiiero
COCE/ICTBA.

IIpakTuyeckue 3aaHus

JlabopaTtopHas pabota. JlepeBns pemennii. BaxkHOCTh MprU3HAKOB

[Lnan:

1.Jlornueckast 3aKOHOMEPHOCTb.

2.OCHOBBI BOIIPOCHI MMOCTPOEHUS JIOTUYECKUX aITOPUTMOB KIacCH(PHUKAIIH.
3.0npeneneHne OMHAPHOTO PENIAIOIIETO JIePeBa.

4.Peanu3anus pemaromux aepeBbeBB Oudnnoreke scikit-learn.

5.BaxxHOCTB NPU3HAKOB.

6.IIponycku B JaHHBIX.

RN B WD =

10
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Tema 4. Kiacrep-anasus.

Tembl 10K1210B, pedepaToB, COOOIIEHU I

1.ChopmynupyiiTe MOCTAaHOBKY 3aJ1a4yl JIMHEHHOM KiTacCH(pUKAIIIH.

2.Kax BBINOJIHAETCS CTaHAApTU3aLUs IPU3HAKOB?

3.B kakowm knacce scikit-learn peanmmusyercst nepcentpoH?

4. Jlnis uero ucnonb3yetcst Gynkius sklearn.metrics.accuracy_score?

5.Kakum kinaccom yao0HO BOCIONIB30BATHCSA Ui CTaHAAPTU3ALUN PU3HAKOB?
8.Ha 4yro HampaBneH (yHKIHMOHAJ, KOTOPBIA OH ONTHMH3HPYET METOJl OMOPHBIX BEeKTOpoB? Kakue
00BEKTHI Ha3bIBAIOT OMIOPHBIMU

Bonpocs! s qguckyccumn

OcCHOBHBIE TUIIBI 33/]a4 KJIACTEp-aHAIN3a.

Mepsi mo100ust 1 PyHKIIMH PacCTOSHUSA .

Br16op kputepust KiacTepus3aiii.

KnacTtepHbie MeTO/1bl, OCHOBAHHBIE HAa €BKJINJJOBON METPUKE.
Hepapxuueckas Ki1acTepu3anus.

Meron K-BHYTpUTpynIOBBIX CPEIHHUX.

Hcnonk30BaHne METOJOB TeOpuu rpadoB B 3ajja4ax KiacTepU3aliu.

. Kitacrepuzanus Ha OCHOBE aHaIM3a IJIOTHOCTENW BEPOSTHOCTEM.
IIpakTHyeckue 3aganus

JIaGoparopHas pabota. JIuneitHas knaccudukanus. Hopmanuszanus npusHakos.
[Lnan:

1.JIuHeliHBIC aNTOPUTMBI KIaCCU(PUKAIIH.

2.IlepcentpoH.

3.Hopmanu3zanus npusHakoB. CTaHnapTu3anus NpU3HAKOB.

4 .Peanu3anus TMHEHHBIX Kaaccu(ukaTopoB B oubnmoreke scikit-learn.
5.Metpuka KayecTBa.

6.MeTo]1 OTIOPHBIX BEKTOPOB.

7.010pHBIE OOBEKTHI.

PN R

Tema 5. MeToabl CHH:KeHUS] pa3MepPHOCTEH JaHHBIX.

Bomnpocel s 1McKyccHu

AHanu3 MaTpuUIll UCXOIHBIX JaHHbIX.

MeToz rinaBHBIX KOMIIOHEHT.

KoppensinroHHas maTpulia ¥ €€ OCHOBHBIE CBOWCTBA.

Co6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE YMCIIa KOPPEISILIMOHHON MaTPHIIBI.
[TpuBeneHne KOPPEIALMOHHON MAaTPUILIbI K TMaroHanbHOM Gopme.
['eomeTpryeckass HHTEpIIpETaLKs ITIABHBIX KOMIIOHEHT Ha IJIOCKOCTH.
Mozenu GpakTOpHOTO aHaNN3A.

Onenka (hakTOpHBIX HArpy30K METOJOM MaKCUMaJIbHOTO MPaBONOA00MS U EHTPOUIHBIM
METOJIOM.

9. Bpamienue ¢pakTopoB U UX UHTEPIIPETALIUS.

10. Mcnionp30BaHue KIacTepU3alii MPU3HAKOB ISl CHUKEHHS pa3MEPHOCTH.
11. Muoromepnoe mkammpoBanue (MN).

12. MeTrpuueckuii 1 HemMeTpuieckui noaxoa k MU.

13. MeTonbl OpTOrOHaIBHOTO TPOECKTUPOBAHMSL.

14. Henunennsie MmeToasr MU.

15. MHOrOMEpHOE MIKAINPOBAHNE HEMETPUUYECKHUX JaHHBIX.

16. MHOrOMEpHBIE Pa3BEPTKHU.

XN Nk WD =
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Tema 6. MeToabl NPOrHO3MPOBAHNSI BpEeMEHHBIX PSI/I0B.
Bomnipocsl 1uist AUCKYCCHUA

1. Knaccudukaius METOJ0B MPOTHO3UPOBAHUS.

2. OueHWBaHKUE TPEHIOB.

3. MeToabl CKOJIB3SIIETO CPETHETO.

4. DKCIOHEHIMAIbHOE CIIIaKHUBAHUE.

5. PerpeccuoHHBIN aHAIU3 U IPOTHO3UPOBAHUE.

6. JluHeitHble mapaMeTpUueCcKue MOJICTIU BPEMEHHBIX PsIIOB.
7. MeTobl OUEHUBAHUS MOJIEJIE AaBTOPETPECCHH, CKOB3SALIEr0 CPETHETO U CMEIIAHHBIX MOJIEIICH.
8. Ce30HHEIE MOIEIH.

9. IlporHo3upoBaHue Ha OCHOBE MapaMETPUUECKUX MOJICIICH.
10. IlporunozupoBaHue ¢ UCHOIH30BAHUEM HEMPOHHBIX CETEH.

Tema 7. Cuctembl DATA MINING. B 3a1a4ax aHAJIU3a U HHTEPNPETAIMU JAHHBIX.
Bomnpocs s nuckyccuu

1. Tlonatue 00 MHTEIIEKTYalIbHBIX CHCTEMaX aHajln3a U HHTEPIPETAIUH TaHHBIX.

2. DATA MINING - cuctembl H3BJICUCHHUS HOBBIX 3HAHUI U3 JaHHBIX.

3. Tunel cuctem DATA MINING -npeaMeTHOOpUEHTUPOBAHHBIE AHAIIUTUYECKHE CUCTEMBI,
CTAaTUCTUYECKHUE MTAKEThl, HEHPOHHBIE CETH, IEPEBbsI pEIICHNN, 0OHAPYKEHHE JIOTUUECKUX
3aKOHOMEPHOCTEH, FTEHETUYECKUE AITOPUTMbI, CHCTEMbI BU3YallU3allud MHOTOMEPHBIX JTaHHBIX

Tema 8. CoBpeMeHHbIe NaKeThbl NPUKJIAJHBIX NPOrpaMMm Jsl pelieHHs 3a71a4 00padoTKH
IKCNEPUMEHTAIbHBIX TaHHBIX.

Bomnpocsl 1uist iMcKyccuu

1. TabnuaHbIe MpOIIECCOPHI B 0a3bl TaHHBIX B 337a4aX 00paOOTKH TaHHBIX.

2. Buasl cTaTUCTHYECKUX MAKETOB.

3. TpebGoBaHMs K CTATUCTUYECKUM IMaKeTaM OOIIEro Ha3HAYCHHS.

[MpakTuyeckue 3aaHus

CMopenupoBath JaHHbBIE 10 CXEME:

X1, X2 - cnyyaitnble uncna (pynkuus CJIHYUC)

X3 - paBHOMEpHOE pacmpejaeiieHue ¢ Tapamerpamu (a,b) - TOIYyYUTh MyTEM MPEoOpa3OBaHHUS
ciyuyaitHbIx yncen (a=5,b=15).

X4, X5 - craHzapTHOE HOPMaJbHOE paclpeielieHHue IMOJIyYUTh MYyTEM NpeoOpa3oBaHUs CIydalHbBIX
qucen.

X6,X7 - HopMasibHOE paciipenesnienue ¢ napamerpamu (ml,sl), (m2,s2).

Cpennee npusnaka X6 m1=5, crangapTHOe OTKJIOHEHUE TTpu3Haka X6 s1=2.

Cpennee npusHaka X7m2=15, crangapTHOE OTKJIOHEHNE Npru3HaKa X7 s2=4

X8 - HOpMalTbHOE pacnpeieneHne ¢ mapamerpamu (m3,s3) mosryauTs ¢ moMotbio reaeparopa EXCEL.
Cpennee npusHaka X7 m3=10, crangapTHOE OTKJIOHEHUE Ipu3HaKa X8 s3=3.

12
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7. OCHOBHAS M JIONMOJHUTEJIbHASA YYEBHAS JINTEPATYPA, HEOBXOJIMMASA
JUISI OCBOEHMSI TMCHOUTIIMHBI (MOJTYJIST)

OcHoBHas1 JiuTEpaTypa

1. MamunHoe oOyuenue : yuebnuk : [16+] / E. FO. byreipckuii, B. B. Ilexanosckuii, H. A. XXykoBa [u
ap.]. — Mocksa : upekt-Meaua, 2023. — 368 c. : uin., tabn., cxeM., rpad. — Pexum gocryma: mo
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=701807 . — bubnuorp. B ku. — ISBN
978-5-4499-3778-0. — TekcT : AIEKTPOHHBIN.

2. Henbix, A. H. CoBpeMeHHBIE METOABI NMPUKIAIHOW WH(POPMATHKHM B 3a/la4ax aHAM3a JaHHBIX !
ydeOHOe mocobue 1Mo Kypcy «MeToapl HHTE/UIEKTYyaJIbHOTO aHanu3a JaHHbIX» : [16+] / A. H. Llenbix,
A. A. Lensix, D. M. KotoB ; FOxublii (enepanbueiii ynuepcuter. — PoctoB-Ha-Jlony ; Taranpor :
IOxnb1il Qenepanbubiii yHuBepcuteT, 2021. — 130 c¢. : i, Tadm., cxem. — Pexum gocryma: mo
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=683920 . — bubauorp. B ku. — ISBN
978-5-9275-3783-9. — Tekcr : 2IeKTPOHHBIN.

3. Psabomanko, b.B. Moxenu mpuHATHS peIIEHUH NMpH MPOSKTHPOBAHWU CHUCTEM cOOpa JaHHBIX :
yuebHoe nocobue : [16+] / b.B. Pa6omanko ; KOxHbIi1 dpenepanbubiii yauBepcutet. — Poctos-Ha-J{oHy
; Taranpor : FOxubIl (penepanbubiii yHuBepeutet, 2019. — 98 c. : wn. — Pexxum octyna: mo noamnucke.
— URL:http://biblioclub.ru/index.php?page=book&id=577904 . — bubauorp. B ku. — ISBN 978-5-9275-
3179-0. — TekcT : 3IEKTPOHHBIA.

JonoHUTeILHAS JUTEpPaTypa

4. KonokonbHukoBa, A. W. Ilpaktukym 1o wuHQpOpMaTHUKE : OCHOBBl QJITOPUTMHU3ALUU U
nporpammupoBanus : [16+] / A. N. KonokonbHukoBa. — MockBa ; bepnun : {upexr-Menua, 2019. —
424 c. : ui., TaoI. — Pexxum JIOCTYyTIA: o TIOATIHCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=560695 . — bubauorp. B ku. — ISBN 978-5-4499-
0097-5. — DOI 10.23681/560695. — TekcT : 2JIeKTPOHHBIN.

5. Kucene, I'M. HHdopmanmoHHbIe TEXHOJOTUU B MEJArOrMYECKOM OOpa30BaHUU : Y4eOHUK /
I''M. Kucenes, P.B. boukoBa. — 3-¢ m3x., crep. — Mocksa : JlamkoB u K°, 2020. — 304 c. : w1 —
(Yuebuble  m3maHuss  ans OakamaBpoB). —  Pexum  jmocTyma: 1o TOAMHCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=573270. — bubnuorp.: c¢. 297 - 299. — ISBN 978-5-
394-03468-8. — Tekcrt : 31MEKTPOHHBIH.

6. Kemnexep, 1. Hayka o mannsix: 6a3zoBeiii kypce : [16+] / 1. Kennexep, b. Tupau ; nayd. pen. 3.
MawmenpspoB ; nep. ¢ auria. M. benoronosckoro. — MockBa : Anbnuna [Ta6mumep, 2020. — 224 c. :
CXEM., TaoJI. — Pexum JocTymna: 1o MOJIITUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=598235 . — ISBN 978-5-9614-3170-4. — Tekcr :

JJIEKTPOHHBIN.
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8. IEPEYEHH TIPOTPAMMHOT'O OBECIIEYEHM ST, HTH®OPMALIMOHHBIX
CIIPABOYHBIX CUCTEM M UHTEPHET - PECYPCOB, HEOEXOJUMBIX J1JI51
OCBOEHMS JUCHUILJIMHBI (MO1Y.JI5T)

IIporpammHoe o0ecnieueHune

No HanmenoBanue Onucanue

MS Office 2007 - 2019 [TakeTsl MIPHUKIIATHBIX IPOTrPaMM,
BKJIFOYAIONUE TEKCTOBBIE MPOIECCOPHI,
TaOJIMYHBIE TPOLIECCOPbI, HHCTYMEHTBI
CO3/IaHUS NTPE3EHTALIUMN.

=

2Muicrosoft SQL Server Cucrema yIpaBlCHUS PEISALUOHHBIMH
0a3zaMu TaHHBIX KOMOaHuu Microsoft.

3MySQL Cucremsl yIpaBIICHUS 6azamu
maHnHbIXMySQL.

4QT cpena pazpaboTku uTerpupoBanHas cpena  pa3paboTky
[IPOrPAMMHOTO 00ECIICUCHHSI.

HNuTepHeT-pecypchl, HHPOPMATHOHHBIE M CIPABOYHbIE CHCTEMBI
No HanmenoBanue Onucanue
1IT-nopran «Cepsep Uupopmanmonnsix |http://citforum.ru/
TexHoIoruii»
2MSDN - cetp paspaborunkoB Microsoft |https://msdn.microsoft.com/ru-ru/
31HTEepHET YHUBEPCUTET Www.intuit.ru/

upopmannonusix TexHomorui -
OecIuIaTHOE AUCTaHIIMOHHOE
0Opa3oBaHueE.

HpOpMaMOHHBIX pecypce IS http://www.sql.ru/
nporpaMmucToB SQL.

I

506yuenue Python. Caiit-camoyunrtens  |https://python-ucheba.ru/samouchitel-
TUTS HAUMHAIOIINX. python
6Camoyuutens Python. http://pythonworld.ru/samouchitel-
python

9. TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOAUYECKOMY OBECIIEYEHHMIO JTUCHUIIJIMHBI (MOAY JIS1)

[Tomerienusi, B KOTOPBIX TMPOBOASTCS 3aHATHUSI, MPEACTABISAIOT COOOW ydeOHBbIE ayIUTOpUU ISt
MpoBeIeHUsT YUeOHbIX 3aHATUH. [laHHBIE ayIUTOPHH OCHAIIEHHBIE O0OPYIOBAHUEM U TEXHUUYECKUMU
CpeacTBaMH O0y4YEeHHUSI.

Kommbrotrepesl, HMHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIE ~CETH, allapaTHO-POrpaMMHBIE |
ayJIMOBU3YyaJIbHBIE CPEJICTBA, HAXOSIINECS B yUeOHBIX ayIUTOPHUSIX:

- IEPCOHATBHBIA KOMIBIOTEP UM HOYTOYK (s PEIOo/IaBaTelsl) C BBIXOJIOM B CETh HHTEPHET;

- IPOEKTOP;

- AKKYCTHUYECKasl cUcTemMa

- 9KpaH JIJIsl TPOEKTOPa;

- IOCKa MapKepHas (yueHH4ecKas JoCKa);

[TomerieHust 1t cCaMOCTOATENbHON pabOThl O0YYAIOMIMXCS OCHAIIEHBI KOMIBIOTEPHON TEXHHKON U
UMEIOT BO3MOXKHOCTh TOJKIIOYEHHUS K CETH HHTEPHET M O0ECIEeYMBAIOT JOCTYN K DIIEKTPOHHON

nH(pOpMaLMOHHO-00pa30BaTEeIbHON cpesie akaJeMuH.
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PABOYAS ITPOI'PAMMA JUCHUITJINHBI

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B npornecce ocBoeHMS TUCHUIUIMHBI UCIIOJIB3YIOTCS CIIeIYIOIe 00pa30BaTelIbHbIE TEXHOJIOTHH:
1. CrangapTHBIC METO/IBI OOYYCHHUS:
- JIEKIIUH;
- MPAKTUYECKUE 3aHITHS, HA KOTOPBIX 00CYXIAI0TCS OCHOBHBIC MPOOJIEMbI, OCBEIIICHHBIC B JICKITUSIX U
chOpMyIUPOBAHHEIE B IOMAIIHUX 33/IaHUSX;
- MIChbMEHHBIC WJIM YCTHBIC JJOMAIIHHUE 3aaHUS;
- caMOCTOsATeIbHas padoTa CTYIEHTOB, B KOTOPYIO BXOAHWT OCBOCHHE TEOPETHYECKOTO MaTepHala,
MOATOTOBKA K  IPAKTUYECKUM/IIA00OpPATOPHBIM  3aHATHSM, BBINMOJHEHHWE YKa3aHHBIX  BBIIIE
MMMCbMEHHBIX/YCTHBIX 3aJlaHuii, paboTa ¢ TuTepaTypou.
2. Metoasl 00yueHus ¢ MPUMEHEHUEM UHTEPAKTHBHBIX (DOpM 00pa30BaTeIbHBIX TEXHOJIOTHI:
- KpPYIJIbIE CTOJIBI;
- TPYIIIOBBIE JUCKYCCUU U MPOEKTHI;
- 00CyXJIeHHE Pe3yIbTaTOB PabOTHI CTYJACHUYCCKHX UCCIICOBATEIBCKUAX TPYIIIL.

JIUCT COT'JIACOBAHMUMSA

No [Tonpaznenenue DdUO | TToamuce JlaTa

1 [Kadenpa sxoHOMUKH 0.B. 3ybkoBa 41 —123.04.2024
2 |Kadeapa MuVII E.B. Mackaiikuna 23.04.2024
3 |Kadenpa 'EM/J] E.I1. MackaiikuH 23.04.2024
4 [Yye0. MeTo. OTHEN H.C. YiabpganoBa ' 23.04.2024
5 |bubauoTeka I".B. IllnakoBa 23.04.2024

15



		2024-12-03T12:54:57+0500
	Нестеренко Ирина Юрьевна




