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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-6 CnocoOHOCTh HaxoOAWTh, AaHAIM3UPOBATH, PEATM30BBIBATH M HCIOJIB30BaTh Ha IPAKTHKE
MaTeMaTU4YEeCKUE AITOPUTMBI, B TOM YHUCJIE C IPUMEHEHUEM COBPEMEHHBIX BHIYMCIUTEIbHBIX CUCTEM

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe o0mero, mpodeccCHoHATBHOTO W JOMOTHUTEIBHOTO
npodeccuoHaIbHOTO O0Opa3oBaHus; B cdepe HayuHbIX ucciaenoBanmii), 40 CKBO3HBIE BHJBI
npodeccuoHaNbHON AESITENPHOCTH B TMPOMBIIUIEHHOCTH (B cdepe Hay4dHO-UCCIIEAOBaTeIbCKUX U
OTBITHOKOHCTPYKTOPCKUX Pa3padOTOK)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GbyHKUMY / TPYyAOBBIC U

Kox u HauMeHoBanue
komreTeHIIm OI'OC BO,
HeOOXOAUMOM I

I/IH,I[I/IKaTopLI JOCTHIXXCHUS KOMHGTGHHI/If/’I

npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-6 Cioco6HOCTh Hcmonp3yer Ha  TpakTHKE  METOABI  MTOCTPOCHHS
HaXOJIUTh, aHAIM3UPOBATh, |AITOPUTMOB W  OCHOBHI aHanmm3a 3ddekruBHOCTH
pean30BbIBATh U ITOPUTMOB

HCIIOJIB30BATh HA IIPAKTUKE
MaTéMaTH4YCCKHE
AJITOPUTMBI, B TOM YHCJIC C
IIPUMCHCHUEM
COBPEMCHHBIX
BBIYHCIIUTCIBHBIX CUCTEM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocoOHOCTh HAXOOWTh, AaHAIW3MPOBATh, PEATM30BBIBATH W HCIOJIB30BAaTh Ha
MPAKTHUKE MaTeMaTHYeCKHE aJTOPUTMbI, B TOM YHCJIE C MPUMEHEHHEM COBPEMEHHBIX

BBIYHUCIINTCIBHBIX CUCTEM

HanmenoBanmue
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

Ne
n/m

dopma oOyyeHus

Ounas
(cemectp)

112(3(4]|5]6

—

TensorFlow:
MIPOABUHYTHIN
YpOBEHB

+

2 |Anrebpanueckue
CTPYKTYpBI

3| AuckpeTHas
MareMaTHKa

4 |JIuneitnas anreOpa u
reoMeTpus

5 [MaremaTnaeckas
JIOTHKA




6 [MaremaTnueckas +
CTaTHUCTHKA

7 |TlpenaunnomMHas +
MPaKTHKA

8 [Pa3zpabotka +
Web-npunoxxenuit u
Web-miporpamMmMupoBa
HHE

9|Teopus BeposTHOCTEN +

10| SI3p1KH 1 MeTOOBI +
IIPOrpaMMHUPOBaHUS

2. MecTo mucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JucuumuinHa «MarteMaTuka JUisl aHajlu3a JaHHBIX» OTHOCHUTCSA K YacTH, (OpMHpPYEeMOW ydaCTHHKAMHU
oOpa3oBareibHbIX OTHOIIEHUH, yueOHoro twrana OIl mo nHampasienuto mnoarotoBku 01.03.01 -
Maremaruxa.

HucuuminHa «MaTteMaTrka JJ1sl aHaJIu3a JaHHBIX)» U3ydaeTcsl B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHEI:

Bun yueGHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 32
JlaGoparopnsie (J1ab. pab.) 32
CamocrostensHas padota (CP) 40
3auer -
3.2.Conepxanue Kypca:
No Haspanue Bun DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl y4eOHOMH KOHTPOJISI
paboTHI,
yac.
JIa6 | CP
pao.
O]O0
3 cemecTp
1 ITocTpoenue JlaboparopHas
MaTeMaTU4ECKUX pabora;
moznene. [Tpunsarue | 10 | 12 KonrtponbpHas
pelIeHnii o pabora
MOJIETISIM
2 JluckperHoe JlaboparopHas
npeoOpa3oBaHue pabora
Dypse.
NHurerpansHoe 12 | 10
npsiMble U 0OpaTHbIE
npeoOpa3oBaHus
®ypse u Jlamiaca.




3 NHTennexTyanbHbie JlaboparopHas
METO/Ibl aHAJIN32 pa0ora;
nanueiX. [lonsrue KonTponbhas
KJIACTEPHOTO 10 | 18 pabora
aHanu3a.

Cratuctuueckue
Meronsl Data
Mining

Tema 1. [TocTpoenue maremarnueckux mojaesieil. [lpunsatue pemennii mo moaeasim (ITK-6)
Jlekumus.

Maremarndeckasi MOCTAaHOBKA 3aJla4l MPUHATUA pelieHrid. MareMarniyeckre MOJEIN NPUHATHS PEIICHU.
Mopnenb TpaHCIOPTHOM 3a7a4un. BEposITHOCTHO-CTaTUCTUYECKUE MOJIEIIHU.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
3amayn.

1. CocTraBUTh MaTEMAaTUYECKYIO MOJIEIb TPAHCIIOPTHON 3a/1auM, MCXO/IHBIE JaHHBIE KOTOPOl IPUBEICHBI B
Tabnuue:

20
30
40

40

50

10
2. HeoOGxoquMo HailTH pelieHrne TpaHCIIOPTHOM 3a1aun.
26
30

17



10

16

30

37

26

23

13

32

14

24

10



3. Ha Tpex 6azax Al, A2, A3 HaxomuTcs OTHOPOAHBIA Tpy3 B KonumuectBe al, a2, a3 1. DTOT Ipy3
HeoOxoauMo pasBectd rmsitu notpedutensm Bl, B2, B3, B4, B5, noTpeOHOCTH KOTOPBIX B TAHHOM Tpy3e
cocraBisoT bl, b2, b3, b4, bS 1. CoorBercTBeHHO. CTOMMOCTB NEPEBO30K MPONOPLUOHATIBHA PACCTOSHUIO
U KOJIMYECTBY IE€PEBO3UMOro Trpy3a. Marpuua TapudoB u 3HA4YeHHUS aj, bj mpuBeneHsl B Tabnuue.
Tpebyercs crutaHUpOBaTh MEPEBO3KH TaK, YTOOBI MX 0OIIas CTOMMOCTH OblIa MUHUMAThbHONH. CTOMMOCTB
JIOCTAaBKU €JMHULBI Tpy3a W3 KaKIOro MYHKTa OTIPABICHHUS B COOTBETCTBYIOLIME ITYHKTHI HA3HAYCHHS
3aJjaHa MaTpuIen Tapugos

3armacsel

15

11
12

100

10



150

15

20
250

[MoTpebHOCTH

100

40

140

60

160

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. B nynkrax A u B Haxonsatcst coorBeTcTBeHHO 150 T. 11 90 T. roprovero. [Iynkram 1, 2, 3 TpeOyercs
cootBeTcTBeHHO 60, 70, 110 T. ['oprouero. Ctoumocts nepeBo3ku 1T. [oproyero u3 myHkra A B MyHKTHI 1,
2, 3 pasHa 60, 10, 40 TeIC. py0. 32 1 T. COOTBETCTBEHHO, a U3 MyHKTa B B myHkTHI 1, 2, 3 — 120, 20, 80 ThIC.
py0. 3a 1 T. coorBeTcTBeHHO. COCTABBTE MJIaH MEPEBO30K T'OPIOYET0, MUHUMU3UPYIOLIUH OOIIYI0 CYyMMY
TPaHCHOPTHBIX PACXOI0B.

2. B yronpHOM OacceitHe TOOBIBaE€TCSl yroyib, KOTOPBIA XPAaHUTCS Ha TPEX CKJIalax B KOJIHMYECTBE
120, 60, 100 ex. cooTBeTCTBEHHO. [[0OBITHIN yroib TOCTABIACTCS YETHIPEM SHEPTETHUECKUM YCTaHOBKAM B
konuectse 70, 90, 50, u 70 ex. CToMMOCTh AOCTAaBKU 1 €. yIiIsl U3 Ka)XJ0ro CKJajaa COOTBETCTBYIOIIUM
SHEPreTUYEeCKUM YCTaHOBKaM 3ajaHa Marpuued . OnpeaenuTh ONTHUMAJbHBIM IUIaH JOCTAaBKH YIUIA
SHEPreTUYECKUM YCTaHOBKaM, 00eCTIeYNBAIOINI CyMMapHble MUHUMAJIbHbIE 3aTPaThl.



3. Tpu 3aBozma BBIIYCKAIOT KOMOAiHBI, KOTOpBIE OTHPABISIOTCA MoTpeOuTensm. [lepBbiii 3aBOI
nocrtasisier 50 komOaitHOB, BTOpOil — 40 KomOaitHOB, TpeTuit — 70 komOaitHoB. Kaxomy u3 nmorpedureneit
Tpebdyercs coorBeTcTBeHHO 30, 50, 40 1 40 xombaitHOB. CTOMMOCTh MIEPEBO3KU OAHON SIUHUIBI TEXHUKH
OT TIOCTaBUIMKA MOTpeOUTEN0 3amaHa MaTpuieil croumocterd . CocTaBbTe ONTHUMAJIBHBIN IUIaH,
00ecrneYnBaoONINi 00ITYI0 MUHUMAJIbHYIO CTOUMOCTH IT€PEBO3KH KOMOAWHOB.

4. Ha aByx cxiagax A u B naxogurcs no 90 1. roprouero. IlepeBo3ka oqHON TOHHBI TOPIOYETO CO
ckjaga A B yHKTHI 1, 2, 3 cOOTBETCTBEHHO cTOUT 1, 3 1 5 11.€., a mepeBo3Ka OJHOM TOHHBI CO cKana B B Te
K€ ITYHKTBl — COOTBETCTBEHHO 2, 5 U 4 A.€. B KaKablil MyHKT HaJl0 TOCTaBUTh 110 OJIMHAKOBOMY KOJIIMYECTBY
TOHH roprodero. CocTaBUTh TaKo IJIaH MEPEBO3KH FOPIOYETO, IPU KOTOPOM TPAHCIIOPTHBIE PACXOABI OyIyT
HAaUMEHBIINMH.

5. B pesepBe Tpex kene3sHoqopoxHsix ctaHuuil A, B, C Haxopsarcs coorBercTBeHHO 60, 80, 100
BaroHoB. COCTaBUTh ONTHMAJBHBIN IUIAH MEPEroHa 3TUX BaroHOB K YETHIPEM IyHKTaM IMOTPY3KH XjeOa,
ecnu myHKTY | HEeoOxoaumo 40 BaroHoB, MyHKTY 2 — 60 BaroHoB, myHKTY 3 — 80 BaroHoB u myHkty 4 — 60
BaroHOB. CTOMMOCTHM IIEPETOHOB OJHOIO BaroHa €O CTAaHUMM A B yKa3aHHbIE IYHKTbl COOTBETCTBEHHO
paBnsbl 1, 2, 3,4 n.e., cocranuuu B—4,3,2u 1l n.e., cocranuuu C—1,2,2, 1 n.e.

6. 3aBon umeet tpu uexa A, B, C u verbipe cknana.l, 2, 3, u 4. llex A npousBonut 30 ThIC. IIT.
uzaenuii, nex B — 40 Teic. mrt., nex C — 20 toic. wT. [IpomyckHas cHOCOOHOCTH CKJIaI0B 3a TO K€ BpeMs
XapaKkTepU3yeTCs CIEAYIOINMU Noka3arensamu: ckian 1 — 20 teic. wr., ckiag 2 — 30 Teic. T, ckiazn 3 — 30
TBIC. WIT., ckiaa 4 — 10 Teic. wT. CTOUMOCTH NepeBO3KHU 1 ThIC. IIT. U3EIUi U3 exa A B ckiazsl 1, 2, 3, 4
COOTBETCTBEHHO paBHbI 2, 3, 2, 4 ne., u3 uexa B — 3,2, 5, 1 n.e., u3z uexa C — 4, 3, 2, 6 a.e. CocraButh
TaKOW TUIaH MEPEeBO3KM M3ACIHH, P KOTOPOM pacxoisl Ha mepeBo3ky 90 ThIC. MIT. U3AETUA ObUIM ObI
MUHHMAaJIbHBIMH.

7. Ha tpex aBro0a3zax uMMerTcs aBTOOyChl B KonmdectBe 35, 45, 50 mT. COOTBETCTBEHHO st
oOCITyKMBaHHs YETHIPEX MapuipyToB. JJis MepeBO3KH MACCAKUPOB KAXKIAOMY U3 MapIIpyTOB TpelyeTcs
aBToOycoB B koimuectBe 40,25, 35 u 30 mT. COOTBETCTBEHHO. Pacxompl Mo SKCITyaTarul KaKIou
TPaHCIIOPTHOU €AVHULBI 3aaHbl MATPULIEH .

Pacnipenenuth umeronyiecss TpaHCTIOPTHBIE CpelcTBa (aBTOOYChI) MO MapHIpyTaM TaKUM OO0pa3oM, YTOOBI
o0rIre pacxoapl ObUTH MUHUMATBHBIMHU.

8. Tpu 3aB0o/Ia BBIMTYCKAIOT IPY30BbIE aBTOMOOWIIN, KOTOPBIE OTIIPABIISIOTCS YETHIPEM MTOTPEOUTEIISIM.
[lepBorit 3aBoa moctasnsger 90 mmardopm rpy30BUKOB, Bropoit — 30 miaardopm, Tpetuit — 40 miatrdopm.
TpeOyeTcst mocTaBuTh TIATGOPMBI CIAETYIOMUM MOTpedbutensM: nepsomy — 70 mT., Bropomy — 30 mir.,
Tpethemy — 20 mT., yetBepromy — 40 mt. CTOUMOCTh NEPEBO3KH OAHOMN IIAT(GOPMBI OT MOCTABIIUKA 10
noTpeOuTeNs yKazaHa B clenyrolei radmure (1.e.):

ITocTaBunuku

[Torpeburenn

II
III

1Y%

10



18
10
16

20
20
22

14
40
10

10
30

20

CocTaBbTe ONTUMANBHBIM IUIAH JOCTAaBKM TPY30BBIX aBTOMOOMIEH, 0OecredMBaloOnIMii MHUHHMMAaJbHbIC
pacxonpl.

9. Ha cxkmagax A, B, C maxoaurcsa coprosoe 3epHo 100, 150, 250 T., KOTOpO€ HY’KHO JOCTaBUTH B
yeTblpe myHKTa. [IyHkTy 1 Heo6xonumo noctaButh 50 T., myHKTy 2 — 100 T., myHkty 3 — 200 T., myHKTY 4 —
150 1. coproBoro 3epHa. CrouMMocTh AOCTaBKM 1 T. 3€pHa co ckiaga A B YKa3aHHbIE ITyHKTBI
COOTBETCTBEHHO paBHa (1. e.) 80, 30, 50, 20; co cknaga B — 40, 10, 60, 70; co ckmaga C — 10, 90, 40, 30.
CocTaBbTe ONTUMAJIbHBIH IJIaH IEPEBO3KU 3€pHA U3 YCIOBUS MMHMUMYyMa CTOUMOCTH IIEPEBO3KHU.

10. I'py3, HaxonsAMMKCSA Ha TpeX cKiagax U TpeOyromwmii s nepeo3ku 60, 80, 106 aBromarmx
COOTBETCTBEHHO, HEOOXOIMMO NEPEBE3TH B UeThIpe MarazuHa, [leppomy maraszuny TpeOyercs 44 MalIMHBI
rpy3a, Bropomy — 70, Tpethemy- 50 u yeTBepToMy — 82 MammHbl. CTOUMOCTH IPOOeTa 0JHOWM aBTOMAIITUHBI
3a 1 km cocrapinsieT 10 n.e. PaccTostHus OT CKJIaOB 10 Mara3uHOB YKa3aHbl B TAOIUIIE:

CkJazanl

MamuHEel

11



18

12

17

18

10

41

22

CocTaBbTe ONTHMANLHBIN IT0 CTOUMOCTH IUIaH IEPEBO3KHU I'py3a OT CKIAA0B JO Mara3mnHoOB.

Tema 2. JIuckperHoe npeodpaszosanne Pypre. UHTerpanbHoe npsimMblie 1 00paTHbIe Ppeodpa3oBaHust
®ypbe n Jlanaca. (IIK-6)
Jlexknus.
JuckpetHoe mpeobpaszoBanue Dypwe. Anroputm ObicTporo npeoOpazoBanus @Pypne. OOparHOe
npeobpaszoBanue Pypre. MHTErpanssaoe npeodpazoBanue Oypoe.
JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansiTue. [IpuMmeHeHue 1MCKPETHOTO MPe0OPa30BAHUS AJI YMHOKEHHSI MHOTOYJIEHOB,
AJIS1 YMHOKeHHUsl 00JIBIINX YHCeJI.
1. Hamucaths mporpamMmy, peaqu3yromniyro alroOpuT™ OBICTPOTO TipeodpazoBanust Oypbe.
2. Pazpabortarh anropuT™M yMHOKEHHS MHOTOUJICHOB C ITOMOILBIO OBICTpOTO IpeodpazoBanust Oyphe.
Pa3zpaboTaTh airopuT™ yMHOXEHUS OOJBIITUX YHCEIT C TIOMOIIBIO0 OBICTpOro Ipeodpa3oBanus Dypbe
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CocTaBUTh KOHCHEKT JEKIMU Ha TeMy «/HTerpaipHoe mpsiMoe 1 oOpatHoe npeoOpa3oBanue Jlamnacay.

Tema 3. UHTeIeKTyaIbHBbIE METOAbI AHAIN3A TaHHbIX. [IOHsITHE KIACTEPHOr0 aHAJIN3A.
Craructuueckne meroasl Data Mining (ITK-6)
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Jlexkuns.

[TonsiTe mHTEIEKTYanpbHOTO aHanu3a AaHHBIX (DM). TpeboBaHus, MpeabsaBiIsieMble K HOBBIM 3HAHUSIM.
3amgaun DataMining. Cramuu DataMining. Mopaenu DataMining: knaccudukanus, KiacTepu3alus, IOucK
acCOLMATUBHBIX  MpaBWJI, UTOTOBBIE  MOJEIH, PerpeccHOHHbIe Moaenu U T. 1. Cdepsl nmpuMeHeHus
TEXHOJIOTMH MHTEJUIEKTYaJIbHOTO aHaiu3a JaHHbIX.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.

MeTtonuka oOHapy>XeHHsI HOBOTO 3HaHUs B XpaHnwnuiiax nanHbix (KDD). Xapakrepuctuka stamo KDD.
[Ipupona 3aga4 TakcoHoMun. AnropuT™bl TakcoHOMHMH Kilacca FOREL. Jlunamudeckass TakCOHOMMUS.
Takconomus ¢ «cynepuenbioy». Knacrepubiii ananus. 3ajada KIaCTEPHOTO aHaIu3a.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
Tema: «IIporpamMmmupoBaHre METOIOB KJIACTEPU3AIIUN JAHHBIX)

B pabore HeoOXO0AMMO H3Y4YHTh METOABI KIACTEPH3alMU, NPEAJIOKHTH MOIU(PHUKAIHIIO
BBIOPAaHHOTO METOZAA W TOJIyYUTh HAaBBIKM B CO3JAHHM NPHIOKECHUN Ul pEIICHUS MPAaKTUYEeCKOW 3a/1adn
aHaJM3a JaHHBIX HA OCHOBE METO/IOB KJIACTEPU3aLIUH.

VcxonHble naHHbIE: ONpEENeHbl B 3aJJaHUNU K JIaOOpaTOpHOH pabore.
PesynbTarhl JOKHBI OBITH MPEICTABICHBI B BHJIE TEKCTOBOTO 0T4YeTa U padotaromiero [10.
OTtuer n0JKEH coaepKarh

1. TUTYABHBIN JHCT.

2. llenp, 3amannie u TpeOOBaHUSI.

3. Onucanue OOBEKTOB HCCIICAOBAHMS, BXOAHBIX JaHHBIX (aTpHOyTOB OOBEKTOB) M HCCIEAOBATEIBCKHX
BOIIPOCOB.

4. BpiOop MeToa KJIacTepU3aLHH.

5. @opMasbHYIO MTOCTAaHOBKY 3aJlaud KJIAcTepU3aluy, TPUMEHUTENBHO K MPHUKIAJHON 00JacTH, IPU 3TOM
TpebyeTcs MpeIoKUTh YAyUIlleHHe BHIOPAaHHOTO METOAA.

6. Apxurektypy paspaboranHoro [10 (IDEFO (xak ectb/kak momkHo ObiTh), UML mmarpammel) u
UCTIOJIb3YEMbIE TEXHOJIOTHH.

7. Pesynbrarhl KiacTepU3alM BBHIOPAHHBIM U MOAU(GUIMPOBAHHBIM METOJAMU M HX CpPaBHUTENbHAS
OLICHKA.

8. 3akiroueHye U BLIBOJLI.
9. Cnucok nuTepaTypbl 1 HCTOYHHUKOB.
Tpe6oBanus k I10.

[Tporpamma nomkHa oOecreyuBaTh BBOJ MCXOJHBIX JIAHHBIX, BBITIOJHEHHUE KJACTEPU3alUU BHIOPAHHBIM
METONIOM, KJIacTepU3aluu MOAW(UIIMPOBAHHBIM METOIOM, BBIBOJIA PE3YJbTATOB KJIACTEPU3ALMHU, TO €CTh
MOJYYEHHBIX KJIACTEpOB B TaOMM4YHOM (QopMe, CTPOKM — HAMMEHOBAHUE KIIACTEPOB, CTOJNOLBI —
MaTeMaTu4ecKhe XapaKTepUCTUKH. J{JIsl KaKA0ro KiiacTepa — MOIIHOCTb

(KomM4ecTBO 0OBEKTOB), IIEHTP, CPEHEE BHYTPUKIACTEPHOE PACCTOSTHHE.
ConeprxatenbpHbie TPEOOBaHUS K padboTe

1) CchopmupoBath CTpYKTYpY JAaHHBIX IS aHAJIN3a 00bEKTa UCCICIOBAHUS U 3aMIOJTHHUTD €€.

2) Pa3zpaboTraTh METOUKY ¥ IPOTPaMMY /ISl CETMEHTAITUN O0BEKTa UCCIICTIOBAHMUS.

3) IlpoBecTn cerMeHTaUMI0 OOBEKTa MCCIEIOBAHUS IO KOJIMYECTBEHHBIM NPU3HAKAaM Ha OCHOBE
BBIOPAHHOTO METOJIa KJIACTepU3allii BHYTPU KaXKJOTO KJIacTepa.

4) TIlpoBecT mNPOCTpPAHCTBEHHYIO (MO CTpaHaM, perHoHaM, TropojaM, TMPEAMETHBIM OO0JIaCTsM,
KOPIIOPAITUSIM. ..) CETMEHTAIUIO0 00BEKTa UCCIIETOBAHUS.

5) IlpoBecTr BpeMEHHYIO CErMEHTAIINIO HAa OCHOBE TEHJICHIIMNA «POCT», «IIaJICHUE», «CTAOMIBHOCTD.
6) ChopMynrpoBaTh BBIBOABI U OOBSICHUTH PE3YJIbTaTHI.
BapuanTsl 3ananuii:
1. Knmacrepuzamus peiHka TexHonoruii Big Data;
2. Knactepusanus si3pIK0B IPOrpaMMUPOBaHUS;
3. Knmacrepuzanus peiaka [T npodeccuii;
4. Knactepusanus pelHKa pekiaamMHbIX TexHosioruil (TB, paguo, nuntepHer);



5. Knacrepuzauus psiaka I'T npoaykros;

6. Kimacrepuzanus peiaka [T Texnonoruit paspadorku I10;

7. Knacrepuzanus peinka e-learning B obnactu UT;

8. Knactepuzanus pelHKa pacipe/ieICHHbIX CUCTEM;

9. Knacrepuzauus psiaka [oT;

10.
I1.
12.
13.
14.
15.
16.
17.
18.

KnacTtepuzanuust pernoHoOB 10 HHIEKCaM pa3BUTHUSI HHPOPMAIIIOHHOTO 00IECTBa;

Krnacrepusanust cpencts BU3yalbHOIO MOAEINPOBAHUS;

Kiactepuzanus TeXHUUECKUX TEKCTOB Mpu pazpadotke [10;

Knacrepusanus nporpaMMHBIX IIPOEKTOB 110 METPUKAM KaueCTBa;

Knacrepuzanus aburypuento M T-HanpaBieHuit By30B;

Knacrepusanus nokynaresieu 1o TUIly OBEICHMUS;

Kunacrepuzanus U T-pa3paboTunukoB 10 THITY TOBEACHUS;

Knacrepusauus nons3osareneid UT-npoaykTos;

Knacrepuzanus or3siBoB Ha U T-ipomyKT.

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0asuioB:

nocemaemMocts — 10 0ajuioB

TeKylui KOHTposib — 70 6aioB

3 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ay1oB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3bl
1. | Iloctpoenue |JlaGoparo 25 17-18 OGamnoB — paboTa BBINONHEHA TMOJHOCTHIO, METOA BHIOpaH
MareMaTHYecKu | pHas HanOoJnee palMOHANBHO, CTYAEHT TPaMOTHO OTBeYaeT Ha BCe
X Mofenei. pabora MOCTaBJICHHBIE MPETIOIaBaTeNIeEM BOIPOCH;
[Ipunstue 11-16 OGamnoB — paboTa BHIMOJHEHA MOJHOCTHIO, METON BHIOpaH
peleHui 1o palMoOHAJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
MOZETISIM npernoaaBaTesieM BOPOCHl, UMEIOTCSl HEZ0UEThl B 0(OPMIICHNY;
6-10 OammoB — paboTa BBINONHEHA IIOYTH IOJHOCTBIO, 3ajgada
pelieHa BepHO, HO IPU STOM HCIIOJIB30BaH HE CaMBIi palloOHaTIbHBIN
MeTol (MIM CTYOCHT HEYBEpEHHO OTBEUACT Ha IIOCTABJICHHBIC
BOIIPOCHI, omnOaeTcs);
1-5 ©annoB — CTYACHT MOXET MPaBUIBHO PEIINTh 33a4y TOJIBKO C
MOMOIIBI0 HABOISIIMX BONPOCOB IPENOAAaBaTeNsi, HO B IpOLEcce
paboThl OCBaMBaET HYKHBIN y4eOHbII MaTepua;
0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PEILICHHUE 331a491 1 HE MOXKET
OTBETHUTh Ha HABOJISIIME BOMPOCHI MPEMOAaBaTelisi H 0OHApYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
Kontpon 10 10 GanynoB, eciu CTYIEHT MPAaBUIBHO BHITTOIHII
bHasI BCE 3a/IaHUS
padora(x 5 0annoB,eciy CTYISHT NPaBUIBHO BBIOMHII 51% 3ananuit
OHTPOJBH Mesnee 50% - 0 6amioB.

blIii cpe3)

14



Huckpernoe | Jlaboparo 25 11-16 OamnoB — paboTa BBIIOJHEHA MOJHOCTBIO, METOJ BBIOpaH
npeoOpa3oBaHu | pHas HanOoJnee palMOHANBHO, CTYAEHT TPaMOTHO OTBeYaeT Ha BCe
e Dypee. pabora MOCTaBJICHHBIE MPETIOIaBaTEeNIEM BOIPOCHI;

WnTerpansaoe 7-10 GamnoB — paboTa BBIIOJHEHA IOJHOCTBIO, METOJ BHIOpaH
psSMbIE U panMoOHAaJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
oOpaTHbIE npernoaaBaTesieM BOPOCHl, UMEIOTCSl HEZ0UEThl B 0(OPMIICHNH;

npeoOpa3oBaHu 5-6 6amioB — paboTa BBHIMOJIHEHA MMOYTH MONHOCTHIO, 33/1a4a pelieHa
a1 Oypee u BEPHO, HO IMPH 3TOM HCIOJIB30BaH HE CaMblii palOHAIBHBIA METOI
Jlamnaca. (MM CTYOEHT HEYBEPEHHO OTBEUACT Ha IOCTaBJICHHBIC BOIPOCHI,

omubaercs);
0-4 6ajmIoB — CTYIEHT MOXET MPAaBUJIBHO PEIIUTH 3a7ady TOJBKO C
MOMOIIIBIO HABOJAILINX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMoAaBaTelisi u 0OHApYKUBAET
MIOJIHYIO HEMTOATOTOBJIEHHOCTD 110 U3y4aeMOI TeMaTHKeE.
Wnrennexkryans | Jlaboparo 20 11-16 OamnoB — paboTa BBIIOJHEHA MOJHOCTBIO, METOJ BBIOpaH
HBIE METOJBI pHas HanOoJee palUMOHANBHO, CTYAEHT TPaMOTHO OTBeYaeT Ha BCe
aHanm3a pabora MOCTaBJICHHBIE MPETOIaBaTeNIeM BONPOCH;
JaHHBIX. 7-10 GamnoB — paboTa BBIIOJHEHA IOJHOCTBIO, METOJ BHIOpaH
[onsTHe palMOHATIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
KJIACTEPHOTO npernoaaBaTesieM BOPOCHl, UMEIOTCSl HEZ0UEThl B 0(OPMIICHNN;
aHanu3a. 5-6 6amioB — paboTa BBHIMOJIHEHA MMOYTH MONHOCTHIO, 33/1a4a pelieHa
CrartucTuyecku BEPHO, HO IMPH 3TOM HCIOJNB30BaH HE CaMblii palOHAIBHBIA METON
e metoasl Data (MM CTYOEHT HEYBEPEHHO OTBEUACT Ha IOCTaBJICHHBIE BOMPOCHI,
Mining omubaercs);
0-4 6ajIOB — CTYIEHT MOXET MPaBUJIBHO PEIIUTH 3a7ady TOJBKO C
MOMOIIIBIO HABOJAILIMX BOINPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 6anIoB — CTYIEHT HE MOXKET MPUBECTH PEILICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOAaBaTelisi H 0OHAPYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTb 110 U3y4aeMOM TeMaTHKeE.
Kontpon 10 10 GanyoB, eciu CTYIEHT MPAaBUIBHO BHITOITHII
bHasI BCE 3a/IaHUS
padora(x 5 0anoB,eciy CTYISHT MPaBUIBHO BBIMOMHII 51% 3ananuit
OHTPOJBH Menee 50% - 0 6amioB.
blIii cpe3)
[TocemaeMocTs 10 10 OamwtoB 3a  OTCYTCTBHE  TpPOIyCKOB  3aHATHH  0e3
YBaKUTEIHHONUTIPHUYUHBI U BHIIIOTHEHUE B CPOK BCEX 3aJaHUM
IIpeMuansHbIC OaITHI 20 20 6amaoB 3a y4acTHEe B CTYyACHYCCKUX HAYIHBIX KOH(MEPCHITUSIX H
OJIMMITHAIaX
WnpuBuayansHble 3a1aHUS, 30 30 OamioB 3a BBHINOJHEHHWE JOMOJHHUTEIBHBIX WHIUBHUIYaJIbHBIX
C TIOMOIIBI0 KOTOPBIX 3aJaHui
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM

mkane. IlepeBog  100-0annpHON

PEUTHUHTOBOM

OLICHKH

YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuoHHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
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Kontponbnas padora

Tema 1. IlocTpoenue maremarnueckux mozenei. Ilpunsarue pemenuii no Moaensam
3agaHus KOHTPOJIILHOW PabOTHI

Pemnte rragkHe KOHeTHOMEPHEIE 23ATAYH Ha De3YCI0EHEIH H YCIOBHEIH 3KCTPEMVM:

1 x?— xy+y?— 2x+ vy - extr;

2. e = extr, x+v=1j

3. xyz —extr, x>+ y2+ zi =1, x+y+z=0;

4 xyz s extr,x®+ yi+ z¢ = 1;

5 g¥im™ s — xy — xy, —mextr, x;+ - =1x, =0, x, =0

Tema 3. HTEIIEKTYa bHbIE METOABI aHAIM3a JaHHbIX. [loHATHE KilacTepHOro aHanu3a. CTaTUCTUYECKHE
metonel Data Mining
3amaHust KOHTPOJIBHOM pabOoThI

1 TlonsaTue UHTEIIEKTYalbHOTO aHanu3a JaHHBIX (DM). TpeGoBanus, MpeabsBIsIeMbIe K HOBBIM
3HaHuAM. 3anaun DataMining. Crtaguu DataMining.

2 Mopnenu DataMining: kinaccuduKkarys, KJacTepu3alys, MOUCK aCCOIMAaTUBHBIX — TPABUII, UTOTOBBIC
MOJIENIN, PETPECCUOHHBIE MOCIIA U T. [I.

3 Cdepsl npuMeHEeHHs TEXHOJIOTHH HHTEIUVIEKTYalbHOTO aHajin3a JaHHBIX.

4 Metonuka oOHApYKEHHsI HOBOTO 3HaHMS B XpaHunuiax nanueix (KDD). Xapakrepuctuka 3TaroB
KDD.

5 Ipupona 3agau TakcoHoMUH. ANropuTMbl TakcoHomuu kiacca FOREL. Jlunamuueckas
TaKCOHOMUS. TaKCOHOMUSL C «CYTIEPLETBION.

6 KnactepHblil aHanu3. 3ajaya KI1acTepHOro aHaJIn3a.

JlaGoparopHnasi paéora

Tewma 1. [TocTpoenue maremarndeckux moaenei. [Ipunsatue pemenuii mo Moaensim

MabopaTopHad pabora Ne 1.

1. 3apom HMeeT TpHOexa A B, C H ueThipe cknaga 1. 2, 3. H 4. [Tex A npoH3eooHT 30 ThIC.
ur. uzgenni, nex B — 40 teic. mT., mex C — 20 Toic. mT. [IponveKHad cooco0HOCTE CKIANOE 33 TO
Ke BpeMd XapaKTepH3YeTCA CIeIyHONUTH MH MOKasaTenamH | cknan 1 — 20 Teic. mT., cknan 2 — 30 ThIc.
orT., cknag 3 — 30 Teic. wt., cknag 4 — 10 Teic. wT. CTOHEMOCTH NepeBO3KH 1 ThIC. IOT. H3OSNHA H3
Iexa A Bekmamel 1, 2, 3. 4 COOTBETCTEEHHO paBEM 2, 3, 2. 4 ne H3uexaB—3. 2. 5, 1 ne., H3 0exa
~—4.3.2 6 ne CoOCTaBHTE TAKOH INTaH NepeBO3KH H3ASTHE, IPH KOTOPOM PACcXOObl HA MEPEBO3KY
30 ThIC. IIT. H3OENH OBLTH OB MHHHMAIBHBIMH.

2. Ha Tpex aBT00a3aX HMeIOTCA aBTO0VCH B KonHuecTBe 35, 45, 50 ImT. cOOTBETCTEEHHO A4
YOCTVKHBAHHS deThlpeX MaplpyIob. s OepeBOSKH NAacCaKHPOB KakJOMY H3 MaplIpyIOB
pebyeTcd aBToOVCOE B KomHdecTse 40,25 35 1 30 WIT. coOOTBeTCTEEEHO. PACX OBl 10 3KCILTVATAlHE

m & 12 7
& 8 11 14
5 7 1o 9

(A3 O0H TPAHCHOPTHOH eNHHHIIL 3a[04H bl MATPHIEH .
dacnpelelHTh HMeRoITHecd TPaHCIOPTHLE cpelcTBa (asTodychl) IO MapmIpyTaM TaKHM 00pasoM,
1TO0BI QOIIHe pacXobl OBLIH MHHHMAIBH BIMH.
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Tema 2. JIuckpeTHoe npeodpazopanune Oypre. HTETpansHoE psiMbie 1 00paTHBIC MpeoOpa3oBaHus Oypbe
u Jlamaca.

JlabopaTopHas padoTa Ne 2.
1. BrMHCIHTE JHCKpeTHOE Ipeobpazoranre Oyvpee mma MuorowteHaf (x) = x* — 5x% + 3x°% —
4x +1
2. C moMomer MporpaMMBel, peaTH3OBAHHON 114 ArOpHTMA ORICTPOro mpeobpasosanid Lvpee,
BEITHCIHTE MPOHIBEIEHHE IBYX MHOTOWISHOE cTeneHH 0.
3. C nmoMomp:o nporpaMMEel, pealHsoBaHHON JI4 AIrOpHTMa OBEICTPOro npecbpaszoeannd Dypee,
BE[THCIIHTE OPOHIBEIEHHE ABVK THCeT, cocTaeneHHRX H3 100 mudp.

Tema 3. MuTennexTyaapHble METOABI aHaM3a JaHHBIX. [loHsATHE KiTacTepHOro aHanm3a. CTaTUCTHYECKHE
meToasl Data Mining

3aganus A 1a00paTOPHOU pabOThHI
Jlabopatopnas pabora Ne 3. «IIporpaMmmupoBaHre METOIOB KJIaCTEpU3AITUHU TAHHBIX)

B pabore HE0OXOAMMO W3YyYUTh METOJbl KIACTEPH3AIMU, MPEUIOKUTh MOAU(DUKAIMIO BBIOPAHHOTO
METO/a U TIONYYHUTh HABBIKM B CO3/IaHUM TPWIOKCHUNA Ul PEIICHHs TNPaKTHYECKOM 3aJaud aHaliu3a
TAHHBIX HA OCHOBE METOJOB KJIacTEepU3aLIUH.

HcxonHble naHHbIE: ONpENeNeHbl B 3aJJaHUHU K JIaOOpaTOpHOI pabore.

Pesynbrarhl JOKHBI OBITH MPEICTABICHBI B BHJIE TEKCTOBOTO 0T4YeTa U padotaromiero [10.
OTtuer n0JKEH coaepKarh

1. TUTYABHBIN JHCT.

2. llenp, 3amanne u TpeOOBaHUSI.

3. Onucanue OOBEKTOB HCCIIEAOBAHMS, BXOAHBIX JaHHBIX (aTpHOyTOB OOBEKTOB) M HCCIEAOBATEIBCKHX
BOIIPOCOB.

4. BpiOop MeToaa KJIacTepU3alHH.

5. ®opManbHyI0 MOCTAHOBKY 3a/1a4ud KJIacTEepPHU3alMH, IPUMEHUTENBHO K MPUKIAAHON 001acTH, pH 3TOM
TpeOyeTcsl MPEUIOKUTh yIyUllleHHe BBIOPAHHOTO METO/A.

6. Apxurektrypy paspaboranHoro [1O0 (IDEFO (xak ectb/kak momkHo ObiTh), UML nmarpammel) u
UCTIOJIb3YEeMbIE TEXHOJIOTHH.

7. Pesynbrarhl KiacTepU3alM BBIOPAHHBIM U MOAU(GUIMPOBAHHBIM METOJAMU M HX CpPaBHUTEIbHAS
OLICHKA.

8. 3akiroueHye U BLIBOJLI.
9. Cnucok nuTepaTypbl 1 HCTOYHHUKOB.
Tpe6osanwus k I10.

[Tporpamma nomkHa oOecreyuBaTh BBOJ MCXOJHBIX JAHHBIX, BBITIOJIHEHHE KJACTEPU3alUU BHIOPaHHBIM
METONIOM, KJIacTepU3aluu MOAW(UIIMPOBAHHBIM METOIOM, BBIBOJIA PE3YJBTATOB KJIACTEPU3ALMUHU, TO €CTh
MOJYYECHHBIX KJIACTEpOB B TaOMM4YHOM (opMe, CTPOKM — HAMMEHOBAHUE KIIACTEPOB, CTOJNOLBI —
MaTeMaTu4eCcKhe XapaKTepUCTUKH. J{JIsl KaKA0ro Kiiactepa — MOIIHOCTb

(KomM4ecTBO 0OBEKTOB), IIEHTP, CPEHEE BHYTPUKIACTEPHOE PACCTOSTHHE.
ConeprkarenbHbIe TpeOOBaHUS K padboTe

1) CchopmupoBath CTpYKTYpY JAaHHBIX IS aHAJIN3a 00bEKTa CCIIeTOBAHUS U 3aMIOJTHHUTD €€.

2) Pa3zpaboTraTh METOUKY ¥ IPOTPaMMY JJIsl CETMEHTAITUN OOBEKTa UCCIICTOBAHMUS.

3) IlpoBectu cermMeHTaUWI0 OOBEKTAa MCCICIOBAHUS IO KOJIWYECTBEHHBIM IPU3HAKaM Ha OCHOBE
BBIOPAHHOTO METOJIa KJIACTepU3allii BHYTPU KaXKJ0TO KJIacTepa.

4) TIlpoBecTH MpPOCTPAHCTBEHHYIO (IO CTpaHaM, peruoHaM, TopofaM, NPEAMETHBIM OOIaCTIM,
KOPHOPALIUSAM. ..) CETMEHTAINIO 00BEKTa UCCIICTOBAHMUS.

5) IIpoBecTr BpeMEHHYIO CETMEHTAIIMIO Ha OCHOBE TEHACHIIMIA «POCTY, «IIaJICHUEY, «CTAOUITHHOCTEY.
6) ChopMynrpoBaTh BBIBOABI U OOBSICHUTH PE3YJIbTaTHI.
BapuaHntsl 3ananuii:
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. Knmacrepusanus peiaka texnosnoruii Big Data;

. Kimactepuzanus s35IK0B IpOrpaMMHUPOBaHMS;

. Knacrepuzanus peiaka IT npodeccnii;

. Kimacrepuzanus peiaka pexkiaMubix Texnonoruit (TB, pagno, nuatepHer);
. Knnacrepuzauus psinka I'T npoaykros;

. Kimacrepuzanus peraka [T texnonmorunii paspadorku I10;

. Knmacrepusanus peinka e-learning B oonactu UT;

00 N N L LN

. Knnactepuzanus pbiHka pacrpeneeHHbIX CUCTEM;

\O

. Knnacrepuzauus psinka [oT;

10. Knacrepuzamusi perHOHOB 10 WHIEKCAM pa3BUTHS WH(OOPMAIIMOHHOTO O0IIECTBA;
11. Knacrepusanus cpeacTs BU3yalbHOIO MOACINPOBAHUS;

12. Knacrepuzanusi TEXHUYECKUX TEKCTOB IpH pazpadotke [10;

13. Knacrepu3zanus IporpaMMHBIX IIPOEKTOB I10 METPUKAM KaueCTBa;

14. Knacrepuzanus abutrypueraToB U T-HanpaBieHuit By30B;

15. Knacrepu3zanus nokymnarenei no TUILY NOBEIECHUS;

16. Knacrepuzanust UT-pa3paboTunKoB 1O THITY TTOBEACHUS;

17. Knacrepu3zanus nons3osareneit UT-nponykTos;

18. Knacrepuzanus or3siBoB Ha U T-pomyKT.

4.3 IIpomexxyTouHast aTTeCTaIMs 10 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpockl 3a4era (ITK-6)
Tumnoseie BONPOCHI 3a4éTa

1.  Maremarnueckasi HOCTAHOBKA 3a/1a4W MIPUHATHUS penieHnid. Maremaruyeckue MOIeNIH MPUHATHS
pELICHHIA.

Monenb TpaHCIOPTHOM 3a7a4uu
BeposiITHOCTHO-CTaTHCTUYECKHUE MOJIEITH.
HuckperHnoe npeodpazoBanue Dypeoe.
AnroputMm 6bicTporo npeodpaszoBanus Oypoe.
O6parHoe mpeoOpazoBanue Dypbe.
NuTerpanpHOe mpeodpazoBanue Oypobe.

® Nk W

[TpumeHeHre AUCKPETHOTO MPeoOpa30BaHUs Uil YMHOKEHUS MHOTOUWICHOB.
9.  IlpuMmeHeHHE TUCKPETHOTO MpeoOpa3oBaHus Al YMHOKEHUS OOJIBIINX YHCEIL.
10. UnuTerpanbHoe mpsimoe U oOpaTtHoe npeoOpa3zoBanue Jlamaca.

11. IlonsTHE MHTEIUIEKTYaIbHOTO aHanu3a AaHHBIX (DM). TpeGoBanus, npenbsBisieMble K HOBBIM
3HaHusaM. 3anaun DataMining. Craguu DataMining.

12. Mopnenu DataMining: kiaccugukanus, KI1acTepu3anus, MOUCK aCCOLMATUBHBIX — IPaBUJI, UTOTOBBIE
MOJIEIIH, PETPECCUOHHbBIE MOJCIU U T. 1.

13. Cdepsl npuMeHEHUsI TEXHOJIOTUH WHTEJUIEKTYyallbHOTO aHalli3a JIaHHBIX.

14. Metoauka oOHapy>KeHHsI HOBOTO 3HaHMs B XpaHuiuiiax qanueix (KDD). Xapakrtepuctuka 5Tamnos
KDD.

15. Tlpupona 3ama4 TakcoHOMUU. ANTOpUTMBI TakcoHOMUU Kitacca FOREL. [Ilunamuyeckas
TaKCOHOMUS. TaKCOHOMUS C «CyHepLETbIOY.

16. Knactepnsblil aHanu3. 3a1aya KJIaCTEpPHOTO aHAIN3A.

Tunosble 3aganusa 1 3adera (IIK-6)
Tunosble 3a1aHu K 1a00paTOPHBIM padoTam.
Jlabopatopnas pabora Ne 1.
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1. 3aBox umeet Tpu nexa A, B, C u dersipe cknaga.l, 2, 3, u 4. llex A npoussoaut 30 ThIC. IIT.
uzaenuii, nex B — 40 Teic. mrt., nex C — 20 toic. wT. [IpomyckHas cioOCOOHOCTH CKJIa0B 3a TO K€ BpeMs
XapaKTepU3yeTCs CIEAYIOINMU Noka3arensamu: ckian 1 — 20 teic. wt., ckiag 2 — 30 Teic. T, ckiazn 3 — 30
TBIC. WIT., ckyiaa 4 — 10 Teic. mwT. CTOUMOCTH NepeBO3KHU 1 ThIC. IIT. U3MEIUi U3 exa A B ckiazsl 1, 2, 3, 4
COOTBETCTBEHHO paBHbI 2, 3, 2, 4 ne., u3 uexa B — 3,2, 5, 1 n.e., u3z uexa C — 4, 3, 2, 6 a.e. CocraButh
TaKOW IJIaH MEepPEeBO3KH W3ENHA, IPU KOTOPOM pacxoibl Ha mepeBo3ky 90 ThIC. MIT. W3nenuil ObLTH OBI
MHMHUMAJIbHBIMHU.

2. Ha tpex aBroba3zax mMmeroTcsi aBToOychl B komudecTBe 35, 45, 50 mT. COOTBETCTBEHHO IS
oOCITyKMBaHMs YETHIPEX MapuipyToB. JJisi MepeBO3KH MACCaKUPOB KAKIAOMY U3 MapIUIpyTOB TpelyeTcs
aBToOycoB B koimuectBe 40,25, 35 u 30 mT. COOTBETCTBEHHO. Pacxompl Mo SKCITyaTarul KaKIou
TPaHCIIOPTHOU €AVHUIBI 3aaHbl MATPULIEH .

Pacnipenenuth uMeronrecs: TpaHCIOPTHBIE cpelcTBa (aBTOOYCHI) MO MaplIpyTaM TakuM 00pa3oM, 4TOOBI
o01mue pacxoab! ObLITM MUHUMAJIBHBIMU.

Jlabopatopnas pabota Ne 2.
1 1. Bsluucnauts guckpeTHoe npeodpazoBanue Oypbe A1 MHOTOWIEHA
f(x)=x4-5x3+3x2-4x+1.
1 2. C noMmopio mporpamMmsbl, pealn30BaHHOM ISl aropuT™Ma ObICTporo npeodpazosanust Oypee,
BBIUHCIIUTE IPOU3BEIECHUE ABYX MHOTOWIEHOB cTerneHu S0.

2 3. C nomomipio MporpamMmbl, peain30BaHHOM I alnroputMa ObIcTporo npeodpazoBanus Oypbe,
BBIYUCIIUTE MTPOU3BEACHUE JIBYX YHUCE, cocTaBleHHBIX u3 100 mudp.

JlaGoparopnas padota Ne 3. «IIporpaMMupoBaHre METOOB KJIACTEPU3AIMU JAHHBIX)»

B pabore HEOOXONMMO H3YyYHUTh METOIbl KJIACTEpU3ALUHU, MPENJIOKUTh MOIUPUKAILUIO
BBIOPAHHOTO METO/la U TOJIYYUTh HAaBBIKM B CO3JIaHUU MPWJIOKEHUHN Ui pelIeHUs MpaKTHYeCcKol 3amaun
aHaJM3a JaHHBIX Ha OCHOBE METOJIOB KJlacTepU3alliu.

VcxonHble aHHBIE: ONPENEeNIeHbI B 3aJJaHUHU K JIaDOpaTopHOi padore.
Pe3ynbTarhl JOMKHBI OBITH IPEICTABICHBI B BHJIE TEKCTOBOTO 0T4YeTa U padotaromero [10.
OTuer HOoKEH copepKarh

1. TUTYNIBbHBIH JIUCT.

2. Llenp, 3aanue U TpeOOBAHMUS.

3. Onucanne OOBEKTOB MCCIICIOBAHUS, BXOJHBIX JaHHBIX (aTpHOyTOB OOBEKTOB) M HMCCIIEIOBATEIBCKUX
BOIIPOCOB.

4. Beibop MeTOma Ki1acTepu3aliiu.

5. ®opMabHYyIO OCTAHOBKY 33/1a4d KJacTEepU3alliy, IPUMEHUTENFHO K MPHUKIAAHON 007acTH, MpH 3TOM
TpeOyeTcst MPEUIOKUTH Yay4llIeHHe BHIOPAHHOTO METO/A.

6. Apxurektypy paspaborannoro [IO (IDEFO (kxax ectb/kak momkHO ObITh), UML amarpammsl) u
HCIIONB3yEeMbIE TEXHOJIOTHH.

7. Pe3ynmprarhl KiacTE€pU3alMU BBHIOPAHHBIM U MOAM(DUIMPOBAHHBIM METOJAMU M HMX CpaBHUTEIbHAs
OLICHKA.

8. 3akiroueHne U BEIBOLI.
9. Cnucok nuTeparypbl 1 MICTOYHHUKOB.
Tpe6oanus k I10.

[Iporpamma nmomkHa obGecrnieunBaTh BBOJ MCXOTHBIX JAHHBIX, BBITIOJIHCHHE KJIACTEPU3AIMH BBHIOPAHHBIM
METOJIOM, KJacTepH3allid MOAU(PHUIIMPOBAHHBIM METOIOM, BBIBOJIA PE3YJbTAaTOB KJIACTEpU3AIlUU, TO €CTh
MOJIYYCHHBIX KJIACTEPOB B TaOMMYHON (dopMe, CTPOKM — HAWMEHOBAaHHWE KIJIACTEPOB, CTOJOIBI —
MaTeMaTHYEeCKHUE XapaKTEPUCTHKHU. J[JI1 KaKI0TO KjacTepa — MOIIIHOCTh

(KOoTM4ecTBO OOBEKTOB), LIEHTP, CPEIHEE BHYTPUKIACTEPHOE PACCTOSTHUE.
ConepxarenbHble TpeOOBaHUS K paboTe

1) CchopmupoBath CTPYKTYPY JAaHHBIX [UIS aHAJIN3a 00BEKTa UCCIICTOBAHUS U 3aIIOJTHHUTH €€.

2) PazpaboraTh METOAMKY U IPOTPaMMY JUIsl CETMEHTAIMU 00bEKTa UCCIIeIOBAHUS.



3) IlpoBecTn cerMeHTaUMI0 OOBEKTAa MCCICIOBAHUS IO KOJIMYECTBEHHBIM IPU3HAKaM Ha OCHOBE
BBIOPAHHOTO METOJ1a KJIaCTepU3allii BHYTPU KaXKJOTO KJIacTepa.

4) IlpoBecTH MpPOCTPAHCTBEHHYIO (IO CTpaHaM, peruoHaM, TOpofaM, NPEAMETHBIM OOIACTIM,
KOPIOPALIUSAM. ..) CETMEHTAINIO 00BEKTA UCCIICIOBAHMUS.

5) IlpoBecTr BpeMEHHYIO CETMEHTAIINIO HAa OCHOBE TEHJICHIIMNA «POCT», «IIaJICHUE», «CTAOMIBHOCTDY.
6) ChopMynrpoBaTh BBIBOABI U OOBSICHUTH PE3YJIbTATHI.
BapuanTsl 3ananuii:
. Kimacrepuzanus peiaka trexsomnoruii Big Data;
. Knmactepuzanus si3pIk0B pOrpaMMHUpPOBAHHS;
. Kimacrepuzanus peiaka [T npodeccuii;
. Knmactepuzauus psinka pexnaMmubix TexHonorui (TB, paguo, uaTepHeT);
. Knacrepuzanus peiaka [T nponyKkTos;
. Knacrepuzanus peiaka IT TexHonoruit pazpadorku I10;
. Kimacrepuzanus peiaka e-learning B oomactu UT;
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. Kimactepuzauus pslHKa pacnpeneneHHbIX CUCTEM;

9. Knacrepuzanus poiaka [oT;

10. Knactepu3anust peruoHOB 110 MHIEKCAM Pa3BUTHS HHPOPMALIMOHHOTO O0IIECTBa;
11. Knactepuszanus CpeacTB BU3yaIbHOTO MOJICIIMPOBAHMUS;

12. Knacrepusaiusi TEXHUYECKUX TEKCTOB MpH pazpadotke [10;

13. Knacrepuzanus nporpaMMHBIX TPOEKTOB 110 METPUKAM KaueCTBa;
14. Knactepuszanus abutypuentoB M T-HanpaBieHuil By30B;

15. Knacrepuzanus nokymnareyieu no Ty noBeICHUS;

16. Knacrepuszanust UT-pa3paboTUUKOB 110 TUIY TIOBEICHHUS;

17. Knactepuzanus nons3oBareneit UT-npoaykTos;

18. Knacrepuzanus or3siBoB Ha M T-nipoaykr.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Ouetika KoMreTeHii Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)
«3a4TE€HO» I1K-6 AJIeKBaTHO UCHOJB3YyeT HAa INPAKTUKE METOABl IOCTPOEHUs
(50 - 100 6amnoB) QJITOPUTMOB U OCHOBBI aHaJN3a 3()(HEKTUBHOCTH aJITOPUTMOB
«HE 3a4TECHO» I1K-6 He ymeer wucnons3ars Ha IIpaKTUKE METOALI IIOCTPOECHHUS
(0 - 49 Gannos) QJITOPUTMOB U OCHOBBI aHaJN3a 3()(HEKTUBHOCTHU aJITOPUTMOB

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMUILUIMHBI, B TEPBYIO OYepenb OOyYaromMMCs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTiedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUEHUE TUCIHMIUIMHBL, TMPOTPaAaMMHOE OOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
MACIIATLIMHEL




5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas nuTeparypa:

1. IMamemoB, C. B. MHTemnexkTyanbHbI aHANIM3 MaHHBIX : y4eOHOe mocobme. - Bech cpok oxpaHbl
aBTOpCKOro nmnpama; MHTennekryanbHbld aHanu3 AaHHbBIX. - Camapa: [loBOMKCKHMII TrocynapCTBEHHBIN
YHUBEPCUTET TeJICKOMMYHUKanuii u nHopmaruku, 2017. - 127 c. - Tekct : anexrponnsiid / IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/75376.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. MeutsHukoB JI. A., Kpayse b., Kot M., bage K., [llmuar 1. A. NHTENIEKTyalbHbI aHAJIN3 TaHHBIX B
YOpaBJIE€HUH MPOU3BOACTBEHHBIMU cHUCTeMaMHu (HOAXOAbl M MeToAbl) : MoHorpadus. - Mocksa:
bubmuno-I'modyc, 2017. - 334 c. - Tekct : anexrponssiid // DBC «YHUBepcUTETCKas OMOIMOTEKA OHJIAHY
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=499006

2. Hecrepos, C. A. HTennekTyanbHblid aHau3 AaHHbIX cpeactBamu MS SQL Server 2008. - 2022-03-31;
NuTtennextyanbHbiil aHanu3 naHHbeiX cpeactBamu MS SQL Server 2008. - Mocksa: IHTepHeT-YHUBEpCUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), 2016. - 303 c. - Tekcr : anexrponnsiii / IPR BOOKS [caiit].
- URL: http://www.iprbookshop.ru/62813.html

3. Boponosa, JI. U., Boponos, B. 1. Big Data. Meronsl u cpenctBa ananusa : ydeOHOe mocoOue. -
2022-04-04; Big Data. Metonp!l u cpenctBa aHaimsa. - MockBa: MOCKOBCKUN TEXHUYECKHH YHUBEPCUTET
ces3u u uHpopmaruku, 2016. - 33 c. - Tekcr : snekrponnsni / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/61463.html

6.3 VHbpIe NICTOUHMKMU:
1. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlis  mpoBeneHUs 3aHATHA TO IUCHUIUIMHE HEOOXOIUMO CIIEAYIoIIee MaTepualbHO-TEXHUIECKOe
obecriedyeHne: ydeOHbIE ayqUTOPHM [Jisi TMPOBEICHUS 3aHITHIA JIGKIIMOHHOTO M CEMHUHAPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIBTALUWA, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MTOMETIEHUS JITISl CAMOCTOSITENIEHOW PabOTHI.

Y4eOHbIe ayTUTOPUH U MIOMEIIEHUS JJIsi CAMOCTOSTENIbHON paOOThl YKOMIUIEKTOBAHBI CIIITUATA3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUYCHHSI, CIYXKAIIUMHU IS IPEICTaBICHHS Y4eOHO! HHpOopMaIim
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:
LibreOffice

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Microsoft Windows 10

Omnepanmonnas cucrema "Anst O6pazoBanue”

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Springer Journal — Ga3a maHHBIX >KypHajoB Kojulekuuu Springer Journal wusn-Ba Springer Nature
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