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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-4 Cnoco0OeH kK MPUMEHEHHIO METOJOM MaTeMaTHYECKOTO M aJTOPUTMHUYECKOTO MOJCITHPOBAHUS MPHU
pELICHNN TEOPETHUECKUX U MPUKIAIHBIX 3a/1a4
[IK-7 CnocobGeH K WUCHOJb30BaHUIO 0a3 JaHHBIX W HMHGOPMAIMOHHBIX CHCTEM IIPU peaU3aIuu
OpraHMU3alOHHO-YIPaBIeHUYECKUX (PyHKIUI

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

- NPOEKTHO-TEXHOJIOIMYECKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K MPO(ecCHOHAIbHOM JAEATEIbHOCTH B

cepe:

40 CkKBO3HBIE BHUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3padbOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUpPOBaHUs TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

ITK-4 CrnocobeH k
MPUMEHEHUIO METOJIOM
MAaTeMaTH4ECKOro 1
AITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH
peIICHUN TEOPETHUECKUX U
MPUKIIAJHBIX 33124

HpI/IMeHHeT B cBOCH JCATCIIBHOCTH aJICKBATHBIC
MareéMaTu4eCKue TCOpUM Jd CO3JaHUSA HOBBIX U
MOI[I/I(l)I/IKaL[I/II/I CyHIE€CTBYIOIIUX AJITOPUTMOB

COBPEMEHHOW KOMIBIOTEPHONU MaTEMAaTUKHU

I1K-7 CnocobeH k
HCIIOJIb30BaHMIO 0a3
MAHHBIX U
HH(OPMAITHOHHBIX CHCTEM
MIPH pean3aiuu
OpraHHU3alMOHHO-YIPaBIICH
YecKuX (PyHKIUH

OO6nmagaeT 3HAHUSAMHA B OOJNIACTH PEIIAIIMOHHON anreOpsl 1
yMeeT MPUMEHSTh €€ METOIbI Ha TIPAKTHKE

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 CnocobeH K TPUMEHEHHWIO METOIOM MAaTeMaTHYeCKOTO W aJITOPUTMUUYECKOTO
MOJICTTMPOBAHMSI IIPU PELICHUH TEOPETUUECKUX U MPUKIIATHBIX 3a7a4

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OIMpCACTAOIINX Oynas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 1 2 3 4
1 |ba3bl JaHHEIX U +
CHCTEMBI YIIPaBICHIS
0a3aMH JaHHBIX
2 |I36paHHbBIE BOTIPOCHI +
anreOpsl




3 |Hayuno-uccnenoBaren +
bCKas pabora

4 |Hay4uHo-niemarorudec +
Kas paKTHKa

5 |OnnaitH-Kypc +
"AHannu3 TaHHBIX HA
MpaKkTHKe"

6 |OnuaiiH-Kypc +
"IIpuknanHoi n
CTaTHUCTUYECKUI
aHanuz"

7|OnnaitH-Kypc +
"CynepKOMITbIOTEPHI
U mapasuiebHas

00paboTka JaHHBIX"

8 |OnnaitH-Kypc +
"XpaHenue u
00paboTka JaHHBIX"

9(OcHoOBEI +
BBIYMCIIUMOCTH U
TEOPHS CIIOKHOCTH

10 |IIporpammupoBanue +
Ha SI3bIKaX BBICOKOTO
YPOBHSA

11 |Pa3paboTka +
MHPOPMALIIOHHBIX
CHCTEM H
POTrPaMMHBIX
NPOAYKTOB HA OCHOBE
OOJIBIINX TAaHHBIX

12 |Teopust +
BBIYUCITUTEIHHBIX
MPOIIECCOB U

CTPYKTYpP

13 | TexHomorus +
pa3paboTKu
IIPOrPaMMHOI0O
obecreueHus

I1K-7 CnocobeH K HCHONB30BaHMIO 0a3 JaHHBIX W WH(GOPMALMOHHBIX CUCTEM IIpHU
peayn3alui OpraHu3aliOHHO-YIPABICHYECKUX QYHKIUN

Ne HaumeHnoBanue ®dopma
/1 JIUCITATLTAH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CeMCCTp)
CBA3N 1 2 3 4
1 |ba3e! ga”HHBIX U +

CUCTEMBI YITPaBICHUS
0Oa3zaMM JaHHBIX

2 |Hayuyno-uccnenoBaren +
bCKas paborta




3 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

4|OnnaH-Kypc +
"AHanu3 TaHHBIX Ha
mpakTuke"

5 |OnnaitH-Kypc +
"XpaHneHnue u
00paboTka JaHHBIX"

6 |OcHOBEI +
BBIYMCIIUMOCTH H
TEOPHS CIIOKHOCTH

7 |TlapanienbHbie U +
pacnpeneneHHbIe
BBIYMCIICHUS

8 [[Tpemmummomuas +
MpaKTHKA

9|Pa3pabotka +
UH(POPMAITIOHHBIX
CUCTEM U
MPOrPaMMHBIX
MPOIYKTOB HA OCHOBE
OOJBINNX TAHHBIX

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:

HucuunnuHa «MareMaTHuecKue METONbl aHajdu3a JMJaHHbIX» OTHOCHTCS K 4acTd, (opmupyeMoit
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 01.04.01
- Maremaruka.

I[I/ICI_[I/IHHI/IHa «MaremaTndeckue MCTOJbI aHAJIN3a JaHHBIX» U3Yy4YacCTCd B 3 CCMCECTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 16
Jlexuu (Jlexiun) 8
[Tpaktuueckue (IIpakr. pab.) 8
CamocrosrenbHas padota (CP) 56

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0|0 ]|O




3 cemectp

1 [TocTpoenue JlabGopatopHas
MaTeMaTH4IeCKUX pabora;
monenei. [Mpunstue | 2 | 2 | 20 KonTponsHas
perieHuit 1o pabora
MOJIEJISIM

2 JluckperHoe JlabGopatopHas
npeoOpazoBaHue pabora
dypsbe.

HNuTterpanbHoe 2 12 |18
MpsIMbIE U OOpaTHBIE
npeoOpazoBaHms

®ypse u Jlamnaca.

3 HNuTennextyanbHbie JlabGopatopHas
METOIBI aHaJIN3a pabora;
naHHbIX. [ToHaTne KonTtponbHas
KJIaCTEPHOTO 44|13 pabora
aHaiu3a.

Craructnueckue
meToabl Data
Mining

Tema 1. IlocTpoenune maremarudeckux mojaesei. Ilpunarue pemennii mo moxensim (I1K-4)
Jlexknus.

Maremarnueckasi IOCTaHOBKA 3aJa4M PUHATUA pelieHnid. MareMarniyeckue MOAEIN NPUHATHS PELICHUMN.
Mogens TpaHCIIOPTHOM 3a1a4u. BEpOATHOCTHO-CTaTUCTUYECKUAE MOJIEIIN.

IIpakTH4eckoe 3aHATHE.



JlaboparopHoe 3aHATHE.
3anaun.
l. CocraBuTs MAaTEMaTHHSCK Y MO/JC]b 'I'PHHCIIUP'I'HDﬁ JadaqdH, HCXOJHBIC HaAHHBIC I{G'l'ﬂpﬂﬁ
[IPHBEEHBL B 'I'E!.E.'IHI.IE.'

20|30 40
4013 |5 |7
5014 |6 |10

2. HeoOxoaumo HaliTH peleHHe |

26 30 17 1011614
30 37 26 9 |23 |6

134 32 3 |1 |10

31 5 14124110

T 7 7 7 2

3. Ha tpex Gazax Al, A2, A3 HaXo/auTcs oJHOpoJHKIH Ipy3 B konuuectee al, a2, a3 1. Dror
rpy: Heobxoaumo pazsectd natH norpeburenam Bl, B2, B3, B4, BS5, norpebuocty koTophiX B
JaHHOM rpyse cocrasimstor bl, b2, b3, b4, b5 1. Coorsercreenno. CTOMMOCTE NEpPEBO30OK
HpPONOPLMOHAILHA PACCTOHHMI0 M KOIHYeCTBY NepepoiuMoro rpysa. Marpuna tapudos u
3HadeHMs a), b) npusejenn B Tabnmuue. Tpebyerca cnnaHMpoBaTh NEPEBO3KH TaK, YTOOLI MX
obumas crouMocTs Oblla MHHHManbHOH. CTOMMOCTE JOCTAaBKH €IMHHIBI IPY3a W3 Kamloro
NYHKTa OTIpaB/IeHHs B COOTBETCTBYIOLIHE NYHKThI Ha3HA4YEHWA 3a/laHa MaTpHleil Tapudos

| 2 3 4 5 Panacel
1 15 8 9 11 12 100

2 4 10 7 5 8 150
3 6 3 - 15 ] 20 | 250

[otpebuoctu | 100 | 40 | 140 | 60 | 160

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. B nmynkrax A u B Haxonsatcst coorBeTcTBeHHO 150 T. 11 90 T. roprovero. [Iynkram 1, 2, 3 TpeOyercs
cootBeTcTBeHHO 60, 70, 110 T. ['oprouero. Ctoumocth nepeBo3ku 1T. [oprouero u3 myHkra A B MyHKTHI 1,
2, 3 pasHa 60, 10, 40 TeIC. py0. 3a 1 T. COOTBETCTBEHHO, a U3 MyHKTa B B myHkTHI 1, 2, 3 — 120, 20, 80 ThIC.
py0. 3a 1 T. coorBeTcTBeHHO. COCTaBhTE IJIaH NIEPEBO30K TOPIOYETO, MUHUMH3UPYIOIIHHA OOIIYI0 CYMMY
TPAHCIIOPTHBIX PACXOJIOB.

2. B yronpHOM OacceitHe TOOBIBae€TCSl yroyib, KOTOPBIA XPAaHUTCS Ha TPEX CKJIalax B KOJTHMYECTBE
120, 60, 100 ex. cooTBeTCTBEHHO. [[0OBITHIN yroiib TOCTABIACTCS YETHIPEM SHEPTETHUECKUM YCTaHOBKAaM B
konuectse 70, 90, 50, u 70 ex. CToMMOCTh AOCTAaBKU 1 €. yIiIsl U3 Ka)XA0ro CKJajaa COOTBETCTBYIOIIUM
SHEPTeTUYECKUM YCTaHOBKaM 3afaHa Marpuieid . Omnpenaenuth ONTUMAIbHBIM IIJIaH JOCTaBKU YTIIA
SHEPTeTUYECKUM yCTAaHOBKaM, 00€CTICUNBAIOIINN CyMMapHble MUHIMAJIbHBIC 3aTPAThI.

3. Tpu 3aBoga BBIYCKAIOT KOMOAHBI, KOTOPBIE OTIPABIAIOTCA moTpeduTensM. [lepBwiii 3aBoa
nocrasisieT 50 komOaitHOB, BTOpoit — 40 KomOaitHOB, TpeTHil — 70 komOaiiHoB. Kaxkmomy u3 morpedurtenei
Tpedyetcs coorBeTcTBeHHO 30, 50, 40 1 40 kombaitHOB. CTOMMOCTH TIEPEBO3KH OAHOW EAMHUIIBI TEXHUKH
OT TIOCTaBIIMKAa TMOTPEOUTENI0O 3ajaHa wmarpuiei ctouMocte . CocTaBbTe ONTHUMAJBHBIA IUIAH,
o0ecreunBarIIHi 00IIYI0 MUHUMAIBHYI0 CTOMMOCTh MIEPEBO3KHA KOMOAIHOB.

4. Ha nByx cknagax A u B maxogurca nmo 90 T. roptodero. [lepeBo3ka ogHON TOHHBI TOPIOYETO CO
CKJIazia A B IyHKTHI 1, 2, 3 COOTBETCTBEHHO CTOMUT 1, 3 1 5 71.€., a mepeBo3Ka OJHON TOHHBI CO ckiana B B e
K€ MMYHKTBI — COOTBETCTBEHHO 2, 5 ¥ 4 1.€. B KaXIblil MyHKT HAJI0 JOCTABUTh M0 OAMHAKOBOMY KOJUYECTBY
TOHH Toprodero. COCTaBUTh TaKOM IJIaH MEPEBO3KH TOPIOYETO, TPU KOTOPOM TPAHCIIOPTHBIE PacXobl OyayT
HaMMEHBIIINMU.



5. B pesepBe Tpex kene3sHoqopoxHsix craHuuil A, B, C Haxopsarcs coorBercTBeHHO 60, 80, 100
BaroHOB. COCTaBUTh ONTHUMAJIbHBIN TUTAH TIEpEroHa THX BAarOHOB K YETHIPEM IMYHKTaM MOTPY3KH XJeba,
ecinu myHKTY | HEoOxoaumo 40 BaroHoB, MyHKTY 2 — 60 BaroHoB, myHKTY 3 — 80 BaroHoB u myHkTy 4 — 60
BaroHoB. CTOMMOCTHM MEPEroHOB OJHOIO BaroHa CO CTaHIMUM A B YKa3aHHbIE IMYHKTbl 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.
m3nenuid, 1ex B — 40 teic. mT., nex C — 20 Teic. mt. [IpomyckHas cmOCOOHOCTH CKIIAIOB 32 TO K€ BPEeMs
XapakTepU3yeTCs CIEAYIOINMU Noka3arensamu: ckian 1 — 20 teic. wr., ckiag 2 — 30 Teic. T, ckiaxn 3 — 30
TBIC. WIT., ckiaa 4 — 10 Teic. wT. CTOUMOCTH NEepeBO3KHU | ThIC. IUT. U3EaUi U3 exa A B ckiazasl 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 IJaH MEePEeBO3KHU W3/ENH, IPU KOTOPOM pacxoibl Ha mepeBo3ky 90 ThIC. MIT. W3neIuil ObLTH OBl
MUHUMAaJTbHBIMHU.

7. Ha tpex aBto0a3zax uMMelTCs aBTOOyChl B KonmdectBe 35, 45, 50 mT. COOTBETCTBEHHO s
oOCITyKMBaHHs YETHIPEX MapuipyToB. JlJisi MepeBO3KH MACCAXUPOB KAKIAOMY U3 MapIUIpyTOB TpelyeTcs
aBToOycoB B koimuectBe 40,25, 35 u 30 mT. COOTBETCTBEHHO. Pacxompl Mo SKCITyaTaruyl KaKaou
TPaHCIIOPTHOU €AVHULBI 3aaHbl MATPULIEH .

Pacnipenenuth uMeronirecs: TpaHCIOPTHBIE CpelcTBa (aBTOOYCHI) MO MapuIpyTaM TakuM 00pa3oM, 4TOOBI
o01mue pacxoab! ObLITM MUHUMAJIEHBIMU.

8. Tpu 3aB0Ja BHITYCKAIOT IPy30BbIE AaBTOMOOMIIN, KOTOPBIE OTIIPABIISAIOTCS YETHIPEM IMOTPEOUTEIISIM.
IlepBorit 3aBoa moctasnsger 90 mmardopm rpy30BUKOB, BTopoit — 30 miaardopm, Tpetuit — 40 miatdopm.
TpeOyetcst mocTaBuTh IIATGOPMBI CIAETYIOMUM MoTpedutensaM: nepsomy — 70 mT., Bropomy — 30 mir.,
Tpethemy — 20 mrT., yetBepromy — 40 mt. CTOUMOCTh NEPEBO3KH OAHOMN IIAT(GOPMEI OT MOCTABIIUKA 10
noTpeduTeNs yKa3aHa B CIeayomlei Tadnume (J1.e.):

ITocTaBumku

[Torpeburenn

II
III

1Y%

18
10
16

20



20
22

14
40
10

10
30
20

CocraBbTe ONTUMAJBHBIN IUIaH JOCTaBKH T'PY30BBIX aBTOMOOWJICH, OOECIIeYMBAIOIMNA MHUHHUMAJIbHBIC
pacxofpl.

9. Ha cknagax A, B, C maxoautcsa coptoBoe 3epHo 100, 150, 250 T., KOTOpO€ HY>KHO JOCTABUTH B
yeThipe myHKTa. [IyHkry 1 HEoOxomumo noctaButh S0 T., myHKTY 2 — 100 T., myHKTY 3 — 200 T., yHKTY 4 —
150 1. coproBoro 3epHa. CTOMMOCTH JOCTaBKM | T. 3epHa CcO CKIaga A B YyKa3aHHbIC ITYHKTHI
COOTBETCTBEHHO paBHa (1. €.) 80, 30, 50, 20; co ckmaga B — 40, 10, 60, 70; co ckmaga C — 10, 90, 40, 30.
CocraBbTe ONTUMAJIBHBIH MJIaH MEPEBO3KU 3epHA U3 YCIOBHUS MUHUMYMa CTOMMOCTH MEPEBO3KH.

10. T'py3, HaxomsAImMiics Ha TpeX CKiaaax W TpeOyromui ns nepeBo3ku 60, 80, 106 aBromammH
COOTBETCTBEHHO, HEOOXOIMMO MEpPEeBE3TH B YEThIpe MaraszuHa, [lepBomy marasuny TpeOyercs 44 MalllviHbI
rpy3a, Bropomy — 70, TpeTheMy- 50 u uerBepToMy — 82 MammHbl. CTOUMOCTB MpoOera OMHON aBTOMAIIIHHBI
3a 1 kM cocrasmsietr 10 m.e. PaccTtostHust OT CKIJIaIOB 0 Mara3uHOB YKa3aHbI B TaOIHUIIE:

CrJitazsl

MamuHsl

18

10



12

17

18

10

41

22

CocTaBbTe ONTHMAaNBLHBIN IO CTOMMOCTH IIaH MEPCBO3KHU I'py3a OT CKJIAAO0B 1O Mara3nHoOB.

Tema 2. /Iluckpernoe npeodpazoanue @ypore. UHTErpasibHoe npsiMmpie U 00paTHbie NPe0OPa30BaAHMS
®ypbe u Jlannaca. (ITK-4)
Jlekumus.
Huckpernoe mnpeoOpazoBanue Dypbe. AnropuT™M OblcTporo mnpeobdpazoBanus dDypwee. OO6parHOE
npeoOpazoBanue Dypoue. MHTErpansHOe mpeodpazoBanue Oypre.
IIpakTnyeckoe 3aHsATHE.
JlaGopaTtopHoe 3ansitue. [IpumMeHeHne TUCKPETHOTO MPe0OpPa30BaAHMS 1JI1 YMHOKEHHS
MHOT04JI€HOB, /1JIsl YMHOKeHUsI 00JIbIINX YHCel.
1 1. Hamucars mporpamMmmy, peaqu3yromyto aJropuTM ObICTporo npeobdpazoanus Dypee.
2 2. Pa3zpabotaTh anropuT™M YMHOXKEHHS MHOTOWICHOB C TIOMOIILI0 OBICTPOTO MpeoOpa3oBaHUs
dypne.
3 3. Pa3pabotarh aJITOPUTM YMHOXKEHUS OOJIBIITNX YHUCEI C TIOMOIIBIO OBICTPOTO PEeoOpa3oBaHUs
dypne.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
CocTaBuTh KOHCIIEKT JICKITNH Ha TeMy «HTerpanbHoe mpsiMoe 1 oOpaTHOe peodpazoBanue Jlammacay.

Tema 3. UnTe/sIeKTyasIbHBbIE METOAbI aHAIU3A JaHHbIX. [loHAITHE KiIacTepHOrO aHAaIM3A.
Craructnueckue meroabl Data Mining (ITK-7)

Jlekumus.
[TonsiTne mHTEIEKTYanbHOTO aHanu3a AaHHBIX (DM). TpeboBaHus, mMpeabsaBiIsieMble K HOBBIM 3HAHUSIM.
3amgaun DataMining. Craguu DataMining. Moaenu DataMining: knaccudukanus, KiacTepu3alus, IOucK
aCCOLMATUBHBIX  MpaBWJI, UTOTOBBIE  MOJEIH, perpeccHoHHble Moaenu U T. 1. Cdepsl nmpuMeHeHus
TEXHOJIOTMH MHTEJUIEKTYaIbHOTO aHaiu3a JaHHbIX.

IIpakTnyeckoe 3ansATHE.
JlaGopaTtopHoe 3ansiTHE.
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12
Mertoauka oOHapyKE€HHsI HOBOTO 3HaHUs B XpaHwiniax AanHeix (KDD). Xapakrepuctuka stanos KDD.
IIpupona 3agay TakcoHoMuH. Asroput™bl TakcoHomuu kiacca FOREL. Jlunamuueckass TakCOHOMMUS.
TaxkconoMus ¢ «cynepuenbto». KnactepHslil ananu3. 3agaya KI1acTepHOro aHaJIn3a.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Tema: «IIporpamMmMupoBaHue METOOB KJIACTEPU3ALUU JAHHBIX)»

B pabore HEOOXONMMO H3YyYHUTh METOIbl KJIACTEPU3ALUHU, MPENJIOKUTh MOIUPUKAILUIO
BBIOPAHHOTO METO/Ia U TMOJYYUTh HAaBBIKM B CO3/IaHUU MPWJIOKEHUHN Ul pelIeHUs MpaKTHUeCKol 3amadn
aHaJM3a JaHHBIX Ha OCHOBE METOJIOB KJlacTepU3alliu.

VcxonHble aHHBIE: ONPENEeNIeHbl B 3aJJaHUHU K JIaOOpaTopHO# padore.
Pe3ynbTarhl JOMKHBI OBITH IPEICTABICHBI B BHJIE TEKCTOBOTO 0T4YeTa U padortaromero [10.
OTuer HOoKEH copepKarh

1. TUTYNIBHBIN JIUCT.

2. Llenp, 3a1anue U TpeOOBAHMUS.

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

4. Beibop MeTOma Ki1acTepu3aliy.

5. ®opMabHYIO OCTAHOBKY 33/1a4d KJacTEepU3alliH, IPUMEHUTENFHO K MPHUKIAAHON 00JacTH, MpH 3TOM
TpeOyeTcst MPEUIOKUTH Yay4llIeHHe BHIOPAHHOTO METO/A.

6. Apxurektypy paspaborannoro [IO (IDEFO (kxax ectb/kak momkHO ObITh), UML amarpammsl) u
HCIIONTB3yEeMbIE TEXHOJIOTHH.

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

8. 3akiroueHne U BLIBOLI.
9. Cnucok nuTeparypbl 1 HICTOYHHUKOB.
Tpeboanus k I10.

[Iporpamma nomkHa obOecrieunBaTh BBOJ MCXOJHBIX JAHHBIX, BBITIOJIHCHHE KIJIACTEPU3AIMH BBHIOPAHHBIM
METOJIOM, KJIacTepH3allid MOAU(PHUIIMPOBAHHBIM METOIOM, BBIBOJIA PE3YJbTAaTOB KJIACTEpU3AIlUU, TO €CTh
MOJIYYCHHBIX KJIACTEPOB B TaOIMYHON (dopMe, CTPOKM — HAWMEHOBAaHHWE KIJIACTEPOB, CTOJOIBI —
MaTeMaTHYEeCKHUE XapaKTEPUCTHKH. JJI1 KaKI0TO KjacTepa — MOIIIHOCTh

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

1) CchopmupoBath CTPYKTYpY JAaHHBIX [UIS aHAJIN3a 00BEKTa UCCIICTOBAHUS U 3alIOJTHHUTH €€.

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

3) IlpoBectu cermMeHTalnUI0O OOBEKTAa HCCIEJOBAHMS 10 KOJIMYECTBEHHBIM IpPU3HAKaM Ha OCHOBE
BBIOpAHHOTO METO/A KJIACTEPU3AIMK BHYTPH KaXKIOTr0 KacTepa.

4) TIlpoBecTH TIPOCTPAHCTBEHHYIO (IO CTpaHaM, pETHOHaM, TOpoJaM, TMPEAMETHBIM 00IacTsIM,
KOPIIOPAITUsIM. .. ) CETMEHTAIIUIO OOBEKTa UCCIICTOBAHMUS.

5) [IpoBecTr BpeMEHHYIO CETMEHTAIINIO Ha OCHOBE TEHACHIIMHA «POCTY, «I1aJIEHUE, «CTAOUIBHOCTDY.
6) CopmynupoBaTh BBIBOABI H OOBSCHUTH PE3yIbTATHI.
BapuaHnTbl 3a1aHuii:
1. Knacrepusauus peiaka TexHosnoruii Big Data;
2. Knnactepusanus si36IKOB IPOrpaMMHUPOBAHUS;
3. Knacrepuzanus peiaka I'T npodeccnii;
4. Knactepusaius pelHKa pexiiaMHbIx TexHonoruit (TB, panno, nHTepHET);
5. Knacrepuzauus psinka I'T npoaykros;
6. Kimacrepuzanus peiaka [T Texnonoruit paspadorku I10;
7. Knacrepuzanus peinka e-learning B obnactu UT;
8. Knactepuzanus pblHKa pacipeieICHHbIX CUCTEM;
9. Knacrepuzauus psiaka [oT;
10. Knacrepuzamusi perHOHOB 10 HHIEKCAM Pa3BUTHS HH(OOPMAIIMOHHOTO O0IIECTBA;
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12.
13.
14.
15.
16.
17.
18.

. KHaCTepI/I3aL[I/I$I CpCACTB BU3YAJIbHOT'O MOJACIIMPOBAHUA,

Kiactepuzanus TeXHUUECKUX TEKCTOB Mpu pazpadotke [10;

Knacrepusanus nporpaMMHBIX IIPOEKTOB 110 METPUKAM KaueCTBa;

Knacrepuzanus aburypuentoB M T-HanpaBieHuit By30B;

Knacrepusanus noxynaresieu 1o TUIly OBEICHMUS;

Kinacrepuzanus U T-pa3paboTunukoB 10 THITY TOBEACHUS;

Knacrepusauus nons3osareneid UT-npoaykTos;

Knacrepuzanus or3siBoB Ha U T-ipomyKT.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

nocemaemMocts — 10 0ajuioB

TEeKyIui KOHTposib — 70 6aioB

3 cemecTp

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

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue 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
MaTeMaTHYecKu | pHas HanOoJyee palMOHANBHO, CTYAEHT TPaMOTHO OTBEYaeT Ha BCe
X MoJenei. pabora MOCTaBJICHHBIE MIPETIOIaBaTeNIEM BOIPOCHI;
[Ipunstue 11-16 OGamnoB — paboTa BHIMOJHEHA MOJHOCTHIO, METON BHIOpaH
peleHui 1o palMOHAJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
MOZETISIM npernoaaBaTesieM BOPOCHl, UMEIOTCSl HEZ0UETHl B 0(OPMIICHNN;
6-10 OammoB — paboTa BBINONHEHA IOYTH IOJHOCTBIO, 3ajgada
pelieHa BepHO, HO IPU STOM HCIIOJIB30BaH HE CAMBI palloOHaIbHBIN
MeTon (MIM CTYOCHT HEYBEpEHHO OTBEUACT Ha IIOCTABJICHHBIC
BOIPOCHI, omn0aeTcs);
1-5 ©annoB — CTYACHT MOXET MPaBUIBHO PEIINTh 33Ja4y TOJIBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENONABaTeNs, HO B IpOLEcce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 0anIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPENoAaBaTelisi u 0OHApYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
Kontpon 10 10 GanyoB, eciu CTYIEHT MPAaBUIBHO BHITTOITHII
bHasI BCE 3a/1aHUS
padora(x 5 0annoB,eciy CTYISHT NPaBUIBHO BRIMOMHII 51% 3ananuit
OHTPOJBH Menee 50% - 0 6amioB.

blIii cpe3)
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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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17
. 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

Tunossbie Bonpocsl 3auera (I1K-4, ITK-7)
Tunoseie BONPOCHI IK3aMeHAa

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 3aganua 1 3adera (IK-4, ITIK-7)
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

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

[K-4 YenemHo TpUMEHSIeT B CBOCHM  JIEATENBHOCTH  aJIeKBAaTHBIC
MaTeMaTUYeCKUEe TCOPHU JJIS CO3/aHUS HOBBIX W MOIU(BHUKAIMH

«3a4YTCHO» o
CYHICCTBYIOIIUX AJITOPUTMOB COBPEMCHHON KOMIIBIOTCPH

(50 - 100 6anoB)

[IK-7 OO0mamaer AOCTaTOYHBIMUA 3HAHUSMH B OOJACTH PENISIIMOHHON
anreOpbl U yMEeT MPUMEHSTH €€ METOJIBI Ha MPaKTHKE

[1K-4 He ymeer mnpuMeHATh B CBOEHM JEATEIHLHOCTH  aJICKBAaTHBIC
MaTeMaTH4YeCKUe TEOPHH Il CO3JaHHMS HOBBIX M MOIUDUKAIIIU

«HE 3a4TCHO» o
CYLIECTBYIOIIUX aJITOPUTMOB COBPEMEHHOW KOMITbIOTEPH

(0 - 49 6amon)

I1K-7 He obmagaer mocTaTOYHBIMU 3HAHHUSMH B OOJIACTH PENSIIMOHHON
anreOpel ¥ HE YMEET MPUMEHSTh €€ METO/IbI Ha TIPAKTHUKE

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUl CaMOCTOSITEIbHOI paboThl 00yUYaromUXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeMm, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

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

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBIH 00bEM B aKaJJeMHUYECKUX Yacax.




B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

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

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;
- PalIMOHAJILHOCTb UCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaK1e€ MOMEHTHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COICpIKaHUE,
COOTBETCTBHE 3asBIICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMUYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKHUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIApTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHNE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEpKaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TeMbl, JOCTYITHOCTh
nu3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEHICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. ITanemoB, C. B. MHTemnexkryanpHBI aHaIM3 JaHHBIX @ ydeOHoe mocobue. - Bech Cpok oXxpaHbI
aBTOpCcKoro ImpaBa; MHTennekTyanbHbId aHanu3 JaHHbBIX. - Camapa: [loBOMKCKHMII TrocynapCTBEHHBIN
YHHUBEPCHUTET TeJIeKOMMYHMKauui u uapopmaruku, 2017. - 127 c. - Tekcr : anexkrponnsiii / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/75376.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. MeutbaukoB JI. A., Kpayse b., Kiory M., bane K., lllmuar U. A. MHTemnexTyanbHblil aHalu3 JaHHBIX B
YIPABICHUU TPOM3BOJACTBEHHBIMU CHUCTEMaMH (TOAXOAbl M METOAbl) : MOHorpadus. - Mockaa:
bubnuo-I'mo6yc, 2017. - 334 c. - Teker : anexrponHbiil // OBC «YHHBepcuTeTCKass OMOIMOTEKA OHIANH
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=499006

2. Hecrepos, C. A. UHTennekTyanpHblid aHau3 gaHHbIX cpeactBamu MS SQL Server 2008. - 2022-03-31;
WNurennexryanbHbiil aHanu3 gaHHeix cpeactBamMu MS SQL Server 2008. - Mocksa: MHTepHeT- YHUBEpCUTET
Nudopmarmonnsix Texnomoruit (MHTYUT), 2016. - 303 c. - Tekct : anexkrponHsiii // [PR BOOKS [caiit].
- URL: http://www.iprbookshop.ru/62813.html

3. Boponosna, JI. U., Boponos, B. 1. Big Data. Metoasl u cpernctBa aHanuza : ydyeOHoe mocobue. -
2022-04-04; Big Data. Metons! u cpeactsa aHanu3a. - MockBa: MOCKOBCKUN TEXHHYECKUH YHUBEPCUTET
cBs3u U uHpopmaruku, 2016. - 33 c. - Tekcr : smexrponssii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/61463 . html

6.3 VlHble HCTOYHUKMU:
1. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOJHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Microsoft Office [Ipodeccuonansusiii moc 2007

Microsoft Windows 10

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. ITnardopma Springer Link. — URL: https://link.springer.com

2. Hayunas snexrponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
4. Poccumiickas rocynapctBeHHas onomuoreka. — URL: https://www.rsl.ru

5. Poccuiickast HanmoHanbHas Oubmanoreka. — URL: http://nlr.ru

6. TamOoBckast oOnmacTHas yHUBepcanbHas Hay4yHas OubOmmoreka um. A.C. Ilymxuna. — URL:
http://www.tambovlib.ru

7. VYHuBepcuterckas  OuOnuoTeka  OHJAMH:  3JEeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

8. ®enepanbHoe xpanwnuuie «Eaunas komtekuus mu@poBbIX o00paszoBarenbHBIX pecypcoB». — URL:

http://school-collection.edu.ru
9. ObC «YHuBepcurerckas oubamoreka onnaita» . — URL: http://www.biblioclub.ru

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs! OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesie YHUBEPCUTETA.



