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2. IlepeyeHb KOMIETEHUIM i

— CIOCOOHOCTh TMPHUMEHATh CHUCTEMHBIM TMOIXOJ W MaTreMaTU4ecKHe METOIbl B
dbopmanuzauy peleHns MPUKIaIHbIX 3aa4, MOAEIUPOBaTh NMPUKJIaAHbIe (0M3HEeC) MPOIeCcCh
U IIpeAMETHYI0 001acTh aBToMaTu3anuu opranuzauuu (11K-2);

— CHOCOOHOCTh JKCIUTyaTUPOBaTh U COMPOBOXKIATh HH(GOPMAIMOHHBIE CHUCTEMBI U
CEpPBHUCHI, OCYUIECTBIATH BeleHHE MH(DOPMAIIMOHHBIX XPAHWIHI I PEIICHHs MPUKIIaTHBIX
3as1a4 npodeccuonanbHoi nesrenpHoctu (I1K-3).




3. Kputepun n nokasareiu OeHMBAHUSI KOMIIETCHIIMH HA Pa3JIMYHBIX 3Tanax ux GopMHpOBaHUs
Jrtan popmupoBanus ®opmupyema Kputepun n nokasarein oneHMBAHHUSI KOMIICTCHIU I DopMBI KOHTPOJISA
KOMIleTeHIIuH (pa3/iesbl, TeMbI A copmMupoBaHHOC
3HaThb: YMmersn: Baaners: .
JTUCIHILTHHBI) KOMIETEeHIUSA ! TH KOMIIeTeHIHIi
JlabopaTopHas
HaBbIKaMH
pabora,
HOHSTHE OONBIINX JAAHHBIX U UX BBIMOJIHATH IOCTAHOBKY | IpemoOpalboTku
1. bonwmme njanHbIe B [IK-2 N JIOKJIaI,
CBOWCTBA; IOCTAHOBKY 3aa4H 3a[a4 MaITnHHOTO JTAHHBIX, HCIIOJB3YS
MalmHHOE 00yJeHHeE. [K-3 KnaccrdHKa 5 6116 TECT,
LIUU B PETPECCUm o0Oy4eHuns KJIaCCHI OMOIMOTEeKH OVIITIOBas
Pandas Py
JIICKYCCHSI
HaBBIKAMHU
MPUMEHCHUA
(hopManu3anmio 3a1aun; HOHITHE MPUMCHSTh
anropurma k
00001IEHHOTO METPHUYECKOTO METPHIECKHUE
2. Mertpudaeckre METOIBI TIK-10 B3BEIIEHHBIX
KJ1acCU(UKaToOpa; airOPUTMBI aJITOPUTMBI - N
KJTacCH()UKAIIH TICK-1 . OmmKarIINX Cocenei,
METPUIECKOH KIacCu()UKAIINN; METO. KIaccu(UKaIie st HCTIONB3YSL KIIACCEL M3
otbopa stanonos, anroput™m STOLP aHaIM3a JaHHBIX 6 6J‘II/IOT}éKI/I scikit
learn
HaBBIKaMHU pabOTHI C
OCHOBHBIC IPUHIHUIIBI IOCTPOCHUSA
JIOTHYECKHX ATOPHTMOB anropuTMaMu JlaGoparopHas
) MIPUMEHSTH aJITOPUTM KJaccu(UKaIy Ha pabora (3),
i KJIaCCU(DUKAITNH; KPUTEPHH
3. Jlornueckue MeTobl [IK-10 - ID 3 s OCHOBE JIEPEBbEB rpynmnoBas
WH(POPMATHBHOCTH: IPOCTHIE KPUTEPHUH, .
KITacCH(UKAIIH MCK-1 . . KIaccu(pUKaIim pEIeHHA, NCIIONB3Y s muckyccus (3), Tect
CTaTUCTUICCKUIA KPUTEPHIA,
N . JTAaHHBIX KJIACCHI W3
SHTPONUHHBIN KPUTEPHIl; aITOPUTM SuGmoTexH scikit-
noctpoeHnus aepesa ID 3 learn
HaBBIKaMHU paboTHI C
JIMHENHBIMU
OCHOBHBIC IPUHIHUIIBI IOCTPOCHUA UCIIOJIB30BaTh ANFOPUTMAMU
4. JIuHeWHbIE METOIBI TIK-10 JMUHEWHBIX aJITOPUTMOB KJIACCU(PHUKANNHN; | JMHEWHBIC METOIBI IS KJ'IaCEPI PN
KJTacCH()UKAIIH [ICK-1 QITOPUTM CTOXAaCTHYECKOTO TPAIICHTA,; KIIaccu(huKaIim Mooy Kiacém -
meron SVM AHHBIX o
A A oubnmmoreku scikit-
learn
4. KpuTtepun n mkanbl olileHMBaHUSA
4.1. Tect
[Tpo1eHT NpaBMIIbHBIX OTBETOB 10 50 51-60 61-80 81-100
KonnuecTBo 6aJTOB 32 OTBETHI 0 1 2 3

4.2.

BoicTyniieHue ¢ 10KJIa10M




banbl XapaKkTepuCTHKH 0TBeTAa 00y4aouerocs

- o0Oyyaromuiics riry0oKo U BCECTOPOHHE YCBOMJI IPOOIIEMY;

- YBEPECHHO, JIOTUYHO, TIOCIIEA0BATEIILHO U TPAMOTHO €T0 U3JIaraeT;

- OIUPAsCh HA 3HAHUS OCHOBHOW W JIOTIOJIHUTEIHHOW JMTEPATYPhI, TECHO
MPUBS3BIBACT YCBOCHHBIC HAyYHBIC TIOJOXKECHUS C  TPAKTHYECKOU
JeSITeITbHOCTBHIO;

- yMeJI0 00OCHOBBIBACT U aPTyMEHTHUPYET BBIIBUTACMBIE UM HJIEH;

- JIeJIaeT BBIBOJBI M 0OOOIICHHS;

- cBOOOJTHO BJIaJICET MOHATUSIMU

- o0yyaromuics TBEpJ0 YCBOMJI TEMY, TPaMOTHO U IO CYIIECTBY HM3jaraer
ee, ONMUpasiCh Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;

- HE JIONMYCKaeT CYIMECTBEHHBIX HETOYHOCTEH;

3 - YBSI3bIBAET YCBOCHHBIC 3HAHUS C MPAKTUUYECKON JEATEIbHOCTHIO;

- aQpTYMEHTHPYET Hay4HbIE TTOJIOKEHUS,

- JIeJaeT BEIBOJILI M OOOOIICHHS;

- BJIQJCET CUCTEMOM OCHOBHBIX IMOHSATHUH

- TeMa PacKpbITa HEJAOCTATOUYHO YETKO M IIOJHO, TO €CTh OOydaromuics
OCBOMJI IPOOJIEMY, TIO CYIIECTBY M3JaraeT ee, ONUpasich Ha 3HAHHUS TOJIBKO
OCHOBHOM JINTEPaTYpBHI;

- IOIyCKaeT HeCYIIECTBEHHbBIE ONIMOKN U HETOYHOCTH;

- CTIBITHIBACT 3aTPYIHECHHUS B MPAKTHUECKOM NMPUMEHEHUH 3HAHUH;
- c1abo apryMeHTUPYeT HaydHBIE TTOJIOKEHHS;

- 3aTpyIHSIeTCs B OPMYIMPOBAHNY BBIBOJIOB U 000OIIIECHUI;

- YaCTHYHO BJIQJICET CHCTEMOM MOHSATHI

- 00yJaromuncs He YCBOWJI 3HAYUTEIILHOM YacTh MPOOJIeMBI;

- IOTYCKAaeT CYIIECTBEHHBIE OLIMOKU M HETOYHOCTH IIPU PACCMOTPEHUU €€;
- HCTIBITBIBAET TPYAHOCTHU B MIPAKTUYECKOM MPUMEHECHUH 3HAHUH;

- HE MOXET apryMEHTHUPOBATh HAYUHbIE MTOJIOKECHMUS;

- He GopMyJIUPYET BHIBOJIOB U 000OIICHHUIA;

- HE BJIaJICET NOHITUNHBIM annapaTroM

4.3. BbinoaHeHune 1adopaTopHOi padoThI
10 6ay10B BBICTABISETCS, €CIU OOYYaIOLIUICS BBIMOJHWI TOJHOCTBHIO BCE 3aJaHUSl yKa3aHHbIE B J1aOOpaTOpHOW paboTe M MOXKET
apryMEHTUPOBAHO MOSICHUTH X0 CBOETO PELICHHUS.



5 0annoB BbICTaBISIETCS, €CIM OOy4arOIIMICS BBHIMOJHWI He MeHee 85 % 3agaHuii yKka3aHHBIX B JIaOOpaTOpPHOH paboTe, U MOXKET
APTYMCHTHUPOBAHO MMOACHUTH XOI CBOCTO PCIICHHA U YKa3aThb.

2 ©0ajssa BbICTaBIsieTCsd, eciIM oOywaromuiicss pemma He MeHee 50% 3agaHuil yka3aHHBIX B JaOoparopHOW paboTe, M MOXET
APTYMCHTHUPOBAHO IMOACHUTH X0 CBOCTO PCIICHMA.

0 6aJ1J10B BBICTABIISIETCSA, €CIIM OOYUYAIOIIMICS HE MOXKET apryMEHTHPOBAHHO MOSICHUTH XOJ] CBOETO PELICHHUSI.

B cnyuae eciiu cpoku cjaun paboT MPEBBIIIEHBI, KOINYECTBO OaJIOB cokpataercs Ha 50%.

4.4. TloaroroBka ONMOPHOIr0 KOHCIEKTA

[ToaroToBka MarepuanoB OMOPHOTO KOHCIEKTa SBISETCS A(PQPEKTUBHBIM HHCTPYMEHTOM CHUCTEMATHU3AlMH TOJYYCHHBIX OO0ydYaroluMCs
3HAHUH B IPOLIECCE U3YUYEHHUS] TUCIUTIINHBI.

CocTaBneHre OMOPHOTO KOHCIEKTa IMPEACTaBIIsI€T COOOW BHJI BHEAYIUTOPHOW CaMOCTOSTEIbHON PabOThl OOy4aromerocsi Mo CO3JaHUIO
KpaTko MH()OPMAITMOHHONW CTPYKTYpPHI, 0000MIatomed U OTpaKaroIle CyTh Marepuana JEKIUH, TeMbl ydeOHnKa. OMOpHBIA KOHCIIEKT MPU3BaH
BBIICTIUTH TJIABHBIE OOBEKTHI W3y4YEHUS, JaTh UM KPAaTKYyI0 XapaKTePUCTUKY, HCIONb3ys CUMBOIBI, OTPA3UTh CBSI3b C JAPYTUMH DIEMEHTAMH.
OcHOBHasl 11eJIb OMOPHOTO KOHCIEKTa — OOJIErYUTh 3alloMHHaHue. B ero coctaBieHUM HCIMOB3YIOTCS pa3iudHble 0a30Bble MOHSTHS, TEPMUHBI,
3HAaKU (CUMBOIIbI) — OMOpHBIE CUTHAJBL. OTMOPHBIA KOHCHEKT MOXET OBITh MPEICTaBICH CUCTEMOW B3aWMOCBS3aHHBIX T€OMETPUUECKUX (uryp,
coJiepKalux OJ0KH KOHIIEHTPUPOBAHHOW MH(OpPMAIIUU B BUIE CTYNEHEK JJOTHYECKOM JIECTHUIIBL, PUCYHKA C JIONOJTHUTENbHBIMU 3JIEMEHTaMU U JIp.

MaxkcuMaJjibHoe
KpuTtepun o11eHKH OMOPHOT0 KOHCIEKTA
KOJIMYECTBO 0aJIJI0B
- TIOJITOTOBKA MaTepHajIOB OMIOPHOTO KOHCIEKTA 110 U3y4aeMbIM TeMaM 7
JICITUTUTMHBI TOJTLKO B TEKCTOBOH (hopMme;
- TIOJITOTOBKA MAaTEPHAJIOB OTIOPHOTO KOHCTIEKTA MO U3y4aeMbIM TeMaM
JTUCIUTIINHBI B TEKCTOBOM (popMe, KOTOpasi COMPOBOXKIAETCS CXEMaMHU, 15
TabmuuHOW MH(popManuel, rpaduKamMH, BBIJCICHHEM OCHOBHBIX
MBICJIEH C TOMONIBIO I[BETOB, MOJYEPKUBAHUH.

4.5. TI'pynnoBas quckyccusi (YCTHbIE 00CYKAeHHUsI MPOOIeMbl MJIH CUTYAIHMH)

Kpurepuu oneHnBanus Baabl
- oOyyJaromuiics OpUeHTUPYETCs B IpodIemMe 00CykKIeHUs, TPAMOTHO 2
BBICKa3bIBACT M OOOCHOBBIBAET  CBOM  CYXKJACHHUS,  BJaJceT
npodeCCHOHATEHON TEPMHUHOJIOTHEH, OCO3HAHHO MIPUMEHSET
TEOPETUYCCKUE 3HAHMs, MaTepuayl H3jiaraetT JIOTUYHO, TPaMOTHO, 0e3
OMIMOOK;




- IpU OTBETE OOy4YarOIUHCS JEMOHCTPUPYET CBSI3b TEOPUH C
IIPaKTUKOM.

- oOyJaromuiics TPaMOTHO H3JIaraeT Marepuall; OPHUEHTUPYETCS B
npoOsieMe OOCYXICHUs, BiIajaceT NPOPECCHOHATHLHOW TEPMUHOJIOTHEH,
OCO3HAHHO MPHUMEHSET TEOPETHUCCKUE 3HAHUs, HO colepkaHue u (hopma
OTBETa UMEIOT OT/IC/IbHBIC HETOUHOCTH;

- OTBET NMPABUJIbHBIN, TOJIHBIN, C HE3HAYUTCILHBIMU HETOYHOCTSIMHU
WJIM HEJIOCTATOYHO IOJIHBIM.

- oOyyJarommuiics u3naraeT Marepral HEToJIHO, HEMOCJIeI0BaTeIbHO,
I[OHYCKaeT HCTOYHOCTHU B OHpCI[CHeHI/II/I HOH?ITI/II\/'I, HC MOXKCET O0Ka3aTCJIIbHO
000CHOBAThH CBOM CYXICHUS;

- oOHapyKHBaETCS HEAOCTATOYHO TITyOOKOE MOHUMAHHE M3YYCHHOTO
MaTepHaa.

5. TunoBble KOHTPOJIbHBIE 3aJaHUSI M METOAHYECKHE MATepHAJIbl, ONpeAe/solue MPoueIypbl OLEHUBAHUS 3HAHUIA,
YMeHMid, HABBIKOB M (HMJIM) ONbITA [eATEJbHOCTH, XapPaKTePU3YKOHIUX 3Tanbl (OPMHPOBAHMS KOMIIETEHIUH B Mpolecce OCBOEHHS

o0pa3oBaTeJIbHOH MPOIrPaMMbl
5.1. Tumnosoe TecTOBOE 3aaHNE
: Cemaumuyeckuul,

: llpaemamuyueckuu,
: Cmamucmuyeckuil;

W N~ =

. KOHCOMUOayusi;
. cpes;
. 8paujenue;

W~ DN

. I[Ipu kakoMm moaxoze K U3MEPEHUI0 HHPOPMAIIMH UCTIONB3YeTCsl Te3aypycHas Mepa?

. Kakas oneparnust Hag runepkyOoM onpeenseT mepexo/l OT AeTaTbHOTIO MPEICTaBICHHs JaHHBIX K arperUpOBAaHHOMY ?

3. Kakoe moHsITHE OMnpeacACT CICAYIOIICEC BbICKA3BIBAHUEC «MHOKeCcTBEeHHAS NEPCIEKTHBA, COCTOAIIAA U3 HCCKOJIBKUX HE3aBUCHUMBIX HSMGPCHHP'I,
BOJIb KOTOPBIX MOT'YT OBITH MMPOAHAIIU3UPOBAHBI OIIPCACIICHHBIC COBOKYITHOCTU ,Z[aHHBIX»?

1. persayuonnas mooenb OaHHbIX,
2. MHO2OMepHOe npedcmasieHue OaHHbIX,



3. Xpaununuwe OaHHbIX,

. K kakomy THumy 3amau MammHHOTO 00yUeHUsI OTHOCUTCS 3a/1a4a MPEICKa3aHusl LIEHbI KUJIbS 110 €T0 XapaKTepUCTHKaM?
. Knaccughuxayus na 0sa knacca;

: Knaccugurxayus na M nenepecexarowuxcs kiaccos,

: Knaccugurxayus na M nepecexaiowuxcsi Kiaccos,

: Boccmanoenenue peepeccuu;

N W~ B

. K kakomy Tumy otHocutcs npusHaku «L[BeT rmaz»?
. bunapmwouu,

. Konuuecmeenmwiii;

. Homunanvhulii (kamezopuanvhbiii);

: Ilopsokoswiii;

N W N~ D

6. K kakomy Tuiy 3aja4 MallMHHOTO OOYUYEHHs, OTHOCHUTCS 3a/iaya B KOTOPOM HEOOXOIUMO OIPEICTUTh HE3aBUCUMbIE TPYIIbI U UX XapaKTe-
PHCTHKH BO BCEM MHOKECTBE aHAIU3UPYEMbIX JaHHBIX ?

1. 3a0aua knaccugpurayuu;

2. 3a0aua pecpeccuul;

3. 3a0aya knacmepuzayuu,

7. K xakoMmy Tumy 3aja4 MaIIMHHOTO OOyuYeHHsI, OTHOCHUTCS 3a/laya B KOTOPOW HEOOXOMMMO OMPEICTUTh 3aBUCUMOCTH MEXIYy OOBCKTAMHU HIIU
coObITUSIMU?

1. 3a0aua pacno3nasanus oo6pazos;

2. 3a0aya NOUCKa AccoyuamueHblX NpasuL;

3. 3a0aua Hopmanuzayuu,

Kmou: 1-1, 2-1, 3-2, 4-4, 5-3, 6-3, 7-2

5.2. IlpuMepHBbIe TeMbl 10KJIA10B
OHTOJIOTHH 1 OHTOJIOTHYECKHE CUCTEMBEI. MO)I@J'II/I OHTOJIOTHH M OHTOJOTHYECKOH CHCTEMBI.
3anaua kinaccudukanuu. MeTobl IOCTPOEHUS IePEeBbEB pelieHNs. MeToaMKa «pa3Aessii U BIacTBy».
3anava kinaccupukanui. MeTopl HOCTPOSHHUS IEPEBHEB PELICHUH. AJTOPUTM HOKPBITHSL.
3anaua kinaccudukanuu. MeTosl IOCTpOeHUs iepeBbeB peteHuid. Anroput ID 3.
3anava kinaccupukanui. MeTopl HOCTpOSHHUs IepeBbeB petieHunil. Aiaroputm C4.5.

A B



6 3anaua kinaccudukanuu. MeToIpl HOCTPOEHUS MPaBMil KiacCupUKAMU. AJITOPUTM MTOCTPOEHHUsS | — MpaBuIL.
7. 3anava kiaaccudukanui. MeTos! HocTpoeHus npasui kiaccudukanuu. Meron Naive Bayes.
8. 3anava kimactepuzanuu. AnroputM k-means.

0. 3agauva knactepusanuu. Anroput™m Fuzzy C-Means.

10. 3anava knactepuzauuu. Anroputm EM.

11. WNudpopmarmonnslil nouck B Tekcrax. Information Retrieval.

12. [Touck acconMaTuBHBIX MpaBUI. AJITOpUTM Apriori.

13. CexBeHnanbHbIil ananu3. AnroputM AprioriALL.

14. CexBeHnanbHbIi aHanu3. Anroput™m GSP.

15. MeTto/p! KiTacTepu3ay TEKCTOBBIX JOKYMEHTOB.

16. 3amaua aHHOTUPOBAHUS TEKCTOB. MeTo/ bl U3BJI€UEHHUS (PParMEHTOB JJIsl aHHOTALUH.

17. [Ipeobpazoanne MTF.

18. Anroput™m cxartus BWT.

19. Anroputm noctpoeHus 1-npaBuil.

20. Meron Naive-Base.

21. [IporaozupoBaHue BpEMEHHBIX PSAIOB.

5.3. Ilpumep 3agaHusi Ha J1a00paTOpPHYIO padoTy
Tema. IIpenodpadorka nannbix B Pandas

3adanue ons camocmosmenvHol pabomoi:

1. Hcnonw3yit 6ubnnoreky Pandas BeinmonHuTe 3a1aHKs 0 IpeABapUTEIbHON 00pabOTKe TaHHBIX.
2. Amnanu3 nanHbix no jgoxony Hacenenuss UCI Adult. B 3apanum npennaraercs ¢ nomoiuibio Pandas oTBeTUTh Ha HECKOJIBKO BOIIPOCOB IO
nanHbIM pertozutopusi UCI Adult. Crincox Bonpocos:

o KakoB cpenauii Bo3pacT (IpU3HAK age) KEeHIIUH?

o KakoBa nons rpaxnaan ['epmanuu (mpusHak native-country)?

o [Toctpoiite rucrorpammy pacnpenenenus (bar plot) o6pazoBanus moseit (mpusHak education).

J KakoBbI cpeHie 3HaUeHUs U CPEAHEKBApaTHYHbIC OTKIOHEHHUsI BO3pacTa TeX, KTo mosydaeT 6osnee S0K B rox (mpusHak salary) u
Tex, Kro nosydaer meHee S0K B roa?

J IIpaBoa nm, uto JtoAM, KOTOphle monydaroT Oombine 50k, mMeroT kak MUHMMYM Bbicuiee oOpas3oBaHue? (mpusHak education -
Bachelors, Prof-school, Assoc-acdm, Assoc-voc, Masters miau Doctorate)

J BeiBenuTe craTHCTUKY Bo3pacTa A KaXI0M packl (IpU3HAK race) um kaxzaoro mnosa. Mcnone3yiite groupby u describe. Haiinure

TakuM 00pa3oM MaKCHUMaJIbHBIN BO3pacT My>K4HH packl Amer-Indian-Eskimo.



o Cpenun xoro Oomblue jgoiisi 3apabarbiBaromux MHOro (>50K): cpeau >KeHAThIX MM XOJOCTBIX MYKUMH (TMpU3HaK marital-status)?

KenareiMmu cumtaem Tex, y kKoro marital-status Haumnaercs ¢ Married (Married-civ-spouse, Married-spouse-absent wim Married-AF-spouse),
OCTaJIbHBIX CUUTAEM XOJIOCTHIMHU.

o Kakoe makcuManpHOE YHCIIO YacOB YeJNOBEK paboraer B Hemento (mpu3Hak hours-per-week)? Ckonbko jrogel paboOTalOT Takoe
KOJTMYECTBO YaCOB U KAaKOB CPe/Id HUX MPOLEHT 3apaldaThIBAIOLINX MHOTO?

o [Tocuuraiite cpennee Bpems paboTel (hours-per-week) 3apabareiBaromux Mano W MHOTO (salary) mis kaxmoilt crtpansl (native-
country).
3. AHanu3 JaHHBIX N0 NaccaxupaMm Tutanuka. B 3amanum npemiaraercs ¢ nomoinbio Pandas oTBETUTh Ha HECKOIBKO BOINPOCOB MO JAHHBIM
penosutopust UCI Titanic. Ciucok BOpOCOB:

o Kakoe xoimn4yecTBO My KYHMH U JKEHILUH €Xajio Ha Kopabiue?

e Kakoii yacTu naccaxupoB y1anoch BbDKUTh? [locunTaiiTe 10110 BBIKUBIINX [TACCAXKUPOB.

o Kakyto nomto maccaxupbl IEpBOTo Kiacca COCTaBISUIU CPEH BCEX Mac- CaXHpPOB?

o Kakoro Bo3pacTa OblH maccakupbi?

. [TocunraiiTe cpeaHee U MeMaHy BO3pacTa MacCaKUpPOB.

o Koppemupytot i uucio 6parses/cectep ¢ unciom poaureneii/nereid? [locunraiite koppemsuuio [Tupcona mexay npuznakamu SibSp
u Parch.

o Kakoe camoe nomnynspHoe keHCKkoe UMs Ha KopaOie? M3Biekure U3 MoJHOro MMEHM maccaxkupa (kKoaoHka Name) ero Ju4Hoe ums
(First Name).

5.4. Bompocsl Kk 3aueTy
1. OcHoBHbIE NMOHATUS — UH(pOpMaLUs, TaHHbIe, 3HaHUs. Buapl nnpopmanun. ObpaboTka naHHbIX U ee BUAbl. Data Mining. Knaccuduxanus
3amad Data Mining.
Mopenu nporeccoB 00pabOTKH TaHHBIX. MoOJIeNIb: KOHEUHbIE aBTOMATBI.
Monenu nporeccoB 00paboTku gaHHBIX. Mozens: cetu [letpu.
3agaun 00pabOTKM JaHHBIX pa3auuHbIX TUNOB. [Ipukinanueie obnactu 00padoTku AaHHBIX. Onudposka curHainos. Teopema KorenbHukosa.
baszer nannbix. OLTP — cuctembr. Headgdexkrusaocts OLTP anis ananuza nansaeix. Onpenesnenne U CBOWCTBA XPaHWIHII JaHHBIX.
dusnueckue U BUpTyaibHble XpaHwinia JaHHbIX (X/1). OcHoBHbIE pobiemsl coznanus X/
ButpuHbl 1aHHBIX.
Hanneie B xpanuwnuinax ganueix. ETL nponecc.
9. [IpencraBnenue qaHHbIX B BUe runepkyoa. Onepanuu Haj runepkyoom. [Ipumep. Texnonorus OLAP. Tect FASMI.
10.  MHoromepHoe NpeaCTaBICHUE JAHHBIX U MHOTOMEpHBIH Ky0. [IpencraBienne nanHbix B Buje runepkyoa. [Tpumep.
1. OcHosuble nousaTus runepkyoos (OLAP ky0oB). Ctpykrypa OLAP ky6a. Onepauuu HajJ runepkyOooM.
12. Apxurekrypa OLAP. Komnonentst OLAP. MOLAP, ROLAP, HOLAP.

e A T



13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

3amava aHanM3a TeKCTOB. DTambl aHanu3a. [IpenodpaboTka Tekcra.

W3BneueHne KI0YEBEIX NOHSITHH U3 TEKCTA.

Knaccudukarus TEKCTOBBIX JOKYMEHTOB. MeTO/IbI KITacCU(UKAIIMN TEKCTOBBIX JOKYMEHTOB.
Bomneime nangeie. CBolicTBa OOJIBIINX TaHHBIX.

MarmmnHOe o0ydenue, hopManu3alys 3a1a4l MaTMHHOTO O0YYECHHSI.

[IpusnakoBoe onucanue o0bekTa. OTBETHI U TUIIBI 337ja4 MAIIMHHOTO 00y4yeHus. Mozenb anroputMoB. Meron oOyueHus. Jtan oOyueHus u
JTal IPUMEHEHUS.

(DYHKHI/IOHaJ'II)I KadyeCTBa. CBeI[eHI/Ie 3aga4u 06y‘IeHI/I$I K 3aaa49€ OIITUMH3alluH.

ITepeoOyuenue u obodenue. [Ipumep nepeodbyuenus (Pynre). Omnupuueckre olneHKH 00001aroeil criocoOHOCTH.

[Ipumeps! 3a1a4 MaIIMHHOTO OOYYEHHUS: 3a/1a4i KJIaCCU(pUKALIUH.

[Tpumepsl 3a1a4 MaTMHHOTO O0YYEHHUS: 3a1a41 PETPECCUH.

[Ipumeps! 3a1a4 MaIIMHHOTO OOYYEHHUS: 3a/1a4a PaH)KUPOBAHUS.

DKCHEpUMEHTHI B MAIIMHHOM O0YyU€HHH: SKCIIEPUMEHTBI Ha pEaJIbHBIX U CUHTETUYECKUX JIAHHBIX.
dopmanuzanusa MeTpuueckoil kiaccupukannu. O6001eHHbI MeTpHUUECKH Kitaccudukarop.
Meron Gnmkaiiiero cocena.

Metoz k B3BelIEHHBIX ONMKANIIINX COCENEH.

MeTtox nap3eHOBCKOIO OKHA.

MeTto MOTeHIIMATBHBIX (PYHKITHH.

OT10op 3TanoHHbIX 00BEKTOB. [ToHATHE OTCTyNa 00BbeKTa. TUMBI 0OBEKTOB B 3aBUCUMOCTH OT OTCTYTIA.
OT160p sTanonos, anroput™m STOLP.

Jlornyeckas 3aKOHOMCPHOCTD. OCHOBEBI BOIIPOCHI NOCTPOCHUS JIOTUUCCKUX AJITOPUTMOB KJ'IaCCI/I(l)I/IKaL[I/II/I. Bungsr 3aKOHOMepHOCTeﬁ.

Kputepun uHQOPMATUBHOCTH: MPOCTblE KPUTEPUHU, CTATUCTUYECKUN KPUTEPHUIl, SHTPONMUMHBINA KPUTEPUU.

MH(POPMATHBHBIX 3aKOHOMEPHOCTEH.

34.
35.
36.
37.
38.
39.
40.

Ompenenenre OMHAPHOTO PEIIAIOIIETO AepeBa. JKaaHblii anropuT™ noctpoenus aepesa ID 3.

BapuanTts! kputepues BeTsieHus B ID 3.

Anroputm ID3: 10CTOMHCTBA M HETOCTATKH.

O6paboTka npomyckoB B ID 3, anroputm 06paboTKH MPOIMYCKOB Ha 3Tarne 00y4eHHs U 3Tane KiacCu(uKaum.
Crpareruu peayKuuu peraroux I1epeBbeB.

HebpesxHble periaroniue 1epeBbs.

bunapu3aius BenecTBEHHOTO MPU3HAKa.

Cxema JTOKaAJILHOTO MOHMCKA



TEXHOJIOTHYECKAS KAPTA JUCTIIAIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
09.03.02 «MupopManiHOHHBbIE CUCTEMbI U TEXHOJIOT UM
Hanpasaennocts (mpoguis) «IlporpammMHo-annapaTHbie KOMILUIEKChI»

(xon, HampaBiieHKe, MPOQUIIb)

TEXHOJIOTHYECKAS KAPTA

ludp mucummmns o PYIT | B1.B.16

JlucuunivHa | AHAJIM3 JIAHHBIX H MALIHHHOE 00yYeHne
Kypce | 4 | ceMecTp | 8

Kadenpa | NndopMaTHKH U BEIYHCIUTETbHON TEXHUKH

®.1.0. npenogasarens, 3BaHUE, Tonukun Hukxonaii AJieKCaHIPOBUY, KaHA. TeXH. HayK,
JIOJDKHOCTh AOLEHT Kadeapbl HHPOPMATHKH U BbIYMCIUTEIbHOH TEXHUKHU
OO, TPYTOEMKOCThuyac/3ET | 72/2 | Koin-Bo cemecTpoB | 1 | dopma KOHTPOJISI | 3aver
-HK 00IIL./TeK. ceM. | 12/12 |HP/CM06u1./TeK, ceM. | 16/16 |-HB06Lu./TeK, cem. I '/' | CPC o0uL/TeK. ceM. | 44/44

Komnerenuuu ody4aromierocsi, Gopmupyembie B pe3yJibTaTe 0CBOEHHS JUCHMIIUHBI:

- CIIOCOOHOCTh MPHUMEHSTh CHCTEMHBIM MOJXOM M MaTeMaTh4eckue METoJbl B (opMau3aryn
peLeHNs TPUKIaIHbIX 3a7a4, MOAEINPOBaTh NPUKIagHbIe (OU3HEC) MPOLECCH U IPEAMETHYIO 001acTh
aBTomaru3anuu opranuzarmn (11K-2);

- CIIOCOOHOCTh JKCIUTYaTHPOBaTh M COMPOBOXKIATh HH(OPMAIIOHHBIE CHCTEMBI M CEPBHCHI,
OCYIIECTBIISITh  BeJCHWE HMH(MOPMAIMOHHBIX XPaHWIMII JUIi pPEUIeHUs TNPHUKIAJHBIX — 3a/1ad
npodeccuonanpHol aesrenpHOoCcTH ([1K-3).

. MaxkcumajibHoe
Kon ¢popmupyemoii KonnuecTBo
Conep:xanue 3aJaHus . KOJIM4eCTBO Cpox npeaocraBiaeHus
KOMIeTEeHIH MeponpusTHii
0aJ10B
Beoonwtit o610k
He npenycmotpen
OcHoenoit 610K
[K-2
Pemenne tectoB 2 6 B teuenue cemectpa
I1K-3
[K-2 B teuenue cemecTpa no
JlaGoparopHbie paboThI 4 40 pa i
I1K-3 pacnrCaHuio 3aHITHH
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IIK-2 r B teuenue cemectpa mo
I1K-3 PYHHoBble Ancikycemt 4 8 pacluCaHMIO 3aHATHH
ITK-2 ITo cormacoBanuio ¢
[ToaroroBka IOKIIa0B 1O TEME 1 6
IK-3 IIPENOAABATENIEM
Hroro: 60
3auer ggﬁggg ;: ;8 B cpoxku ceccun
Bcero: 40
Hroro: 100
JononnumenvHulil 610K
IK-2
K3 [ToaroroBka OMOPHOrO KOHCIIEKTA 15 II0 COTJIACOBaHUIO C
Beeror 15 MpernoiaBaresieM

[[Ixama omleHMBaHUS B paMKax OaTbHO-peUTUHTOBOU cucteMbl MATY: «2» - 60 6amnoB u Menee, «3» - 61-80 6aimoB, «4» - 81-90 6anos,

«5» - 91-100 0an10B.
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