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IIpexncaosue

1. Ilporpamma paspaboraHa B COOTBETCTBHM ¢ TpeGoBaHMaMH DenepansHOro 3akoHa ot
27.12.2012 r. Ne 273-®3 «O6 obpasosanuun B Poccuiickoit ®enepanuu», ¢enepaasHOro
rocyapcTBEHHOr0 00pa3oBaTeNbHOro craHaapra Beicuiero obpasoanus (PI'OC BO) mo
HallpaBJICHHIO NOAr0TOBKH (cnenuansHocTH) 21.03.01 Hedreraszoroe neno Ne 96 ot 09 despans
2018 rona.

2. PazpaboTuux(m):

K.(U3.-MaT.H. L@ 9, C.H. Illeprun

(yueHas cTeneHb, yHEHOE 3BaHHE) p : Wb) (M. O. damunusa)

3. CornacoBaHo pykoBoauTeneM o00pa3oBaTeNbHOH MpOrpaMMbl IO HAlpPaBJIEHHIO
noarotrosku 21.03.01 Hedrerazosoe aeno

K.TEOT . H. / H.O. Uren6aesa

(yu€Has cTerneHs, yueHOE 3BaHHE) p(uumcxu) (. O. Gamunua)

4. YTBepxaaro:

-

Jupextop MHI /’d’fﬁ‘-‘"—"?‘%} B.U. 3eneHckuii

(rOMKHOCTD) (noanucs) (M. O. ®amunni)



1 [leas ocBOEHHA THCHHILIMHLI
[enp ocBoeHMS NUCUMILUIMHBEI COCTOMT B (POPMHPOBAHUH CIIOCOOHOCTH OOYYAOIErocs
paccMaTrpuBaTh M Ipejsiaratb BO3MOXHBIE BApHAHThI PEllICHHS MOCTABJICHHOM 3a1a4H, OIl€HUBas
UX JIOCTOMHCTBA, HEJOCTAaTKH M BO3MOXXHBIE MOCIEICTBUS B XOJ€ Pa3BUTHS HABLIKOB IIOHCKA,
NOATOTOBKH U aHaiu3a HabOpoB JaHHBIX U NPUHATHS 3Q(EKTHBHBIX PELICHHH 10 3aJaHHHBIM

YCIIOBHSIM.

2 MecTo aucuuiuinibl B cTpykrype OIIOIT
JlucuuniavHa OTHOCHTCA K 4acTH, (OpMHpYyeMO# YydyacTHHKaMd 00pa30BaTeIbHBIX
oTHoleHui 6yioka b1 yuyebGHOro miasa.

3 ®opmMupyeMble KOMIIETEHIHH 00ydaomerocs

[Tnanupyemsble pe3yibtarsl ocBoeHus OITIOI1
(KOMITETEHITHH ), JOCTHXXEHHE KOTOPHIX obecreunBaeT

IInanupyembie pe3ynbTarThl
(COOTHECEHHBIE C YCTAaHOBJICHHBIMH

JIUCLMIUIHHA
e HMHIUKAaTOpaMH JOCTHKEHUS
coJiep>KaHue KOMIIETCHIIUU KOMIIETEHI[HH)
KOMIIETCHIIMH
YK-1 3-1 3HaeT OCHOBHBIE TPHHITHIIBI
pa3paboTKU U IPUHATUS pelIeHUN
YK-1 V-1 YMeer onieHuBaThH U
[iepecTpanuBaTh CIOXKHUBIIHECS
CnocobeH OCYIIECTBJIATh  TOMCK,
o CIIOCOOBI pellleHus 3a/1aY, B T.4.
KpUTHYECKHH  aHaJIM3 W CHHTE3
., | BBIIBHTAas aJIbTEPHATUBHbIE BapUAHThI
YK-1 uH(oOpMaIy, MNPHUMEHATh CHCTEMHBIH

noaxon miA pPEHICHHS IIOCTAaBJICHHBIX
3aga4

JeUCTBUMI

V¥K-1 B-1 Brmageer KkynbTypoit
MBIIUIEHUS, INO3BOJSAIONIEH u3berarhb
aBTOMaTH4€CKOro IIPUMEHEHHUS
CTaHJapTHHIX CIOCOOOB M IIPHEMOB
HpH pelIeHHH 3a/1a4

4 CTpykTypa H cofepKaHHe THCUHILINHBI
OO61as TpyA0EMKOCTh JUCLMIIIMHBI COCTABIIAET 3 3a4eTHBIX eauuuL 108 yacos.

TpynoeMKocTs 110 BUJ1aM
y4eOHOH paboThl, yac g
o 5
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BEJICHHE B JMCLIUIHHY.
1. ey e y 2 0 2 VK-1 | - TectupoBaHue
OCHOBHBIE OHATHA.
2. Buipl aHanM3a JaHHBIX. 2 0 6 VK-1 | - TectipoBaHue
I TEJUIEKTYaIBHOTO et it
oliecc UHTE
3 pon y 2 4 16 VK-1 | - npaktHueckoe
aHayu3a IaHHBIX. Wi
PaboTta ¢ naHHBIMH - TeCTUPOBAHHE
a, & 4 8 30 | VK-1 P
(u3BneueHue, obpaboTka, - IPaKTHYECKOE




TpynoeMKocTh 1o BHaaM
y4eOHoH paboThI, Yyac
N
=
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t ZIEZ| 8| 2|28 &
Solx¥8lo 3| & o a =
M ElEONe O E| S o
SER= < Q > 7
2= = 7
=1 O
BU3YaJIH3aLlds) 3a/laHue
- TECTUPOBaHHe
5. Mertoael aHann3a JaHHBIX 2 4 26 VK-1 | - npaktuueckoe
3aj1laHHe
Hroro | 12 16 80 - —
5 Obpa3oBaTejbHbIE TEXHOJOIHH, HCIOAb3yeMble NPH Pa3IHYHbIX BHAAX y4eOHOM
paboThl
Ne TeMbI ObpazoBarenbHas TEXHOJOTHS
1-5 TEXHOJIOTMH HHTEPAKTUBHOI'O O0Y4YEeHUS
2 HI'POBBIE 00pa30BaTEIbHBIE TEXHOIOTHH

6 MeToanyeckHe yKa3aHUA /1A 00y4alomMXcs M0 0CBOEHHIO M CIHILTHHbI

OnexTpoHHO-HHGOPMAllMOHHAs  oOpa3oBaTeipHas cpela IPEICTaBieHa  JIMYHBLIM
KaOMHETOM, PacHOOKEHHBIM Mo cchUIKe https://itport.ugrasu.ru, 31eKTpOHHON OHOIHOTEYHOM
cuctemoit  https://lib.ugrasu.ru, 3aeKTpoHHBIM KatanoroM Hayunoii OuGmuoreku IOI'Y
https://irbis.ugrasu.ru U cuUcTeMOH AMcTaHIHMOHHOro obyuyeHuss Moodle, pacmonoxxeHHOU MO
ccbuike http://eluniver.ugrasu.ru.

MeTtoauueckue ykKazaHus Ul oOydarolMxcs M3 4ucia WHBaMIoB U nun ¢ OB3 B
JOCTYITHOM JUIS HUX (popme IPEACTaBIEHB! B JIEKTPOHHOM BUAe B cucteMe Moodle no ccbuike
http://eluniver.ugrasu.ru.

6.1 MeroanuecKkHe YKa3aHUA K 3aHATHAM JIEKIHOHHOI0 THIIA

Hanucanue KoHcIEKTa JEKIMH: KpaTKO, CXEMATHYHO, IOCIENOBATENbHO (HKCHPOBAThH
OCHOBHBIE TIOJIOXKEHHS, BBIBOIBI, (OPMYJIMPOBKH, OOOOINEHHMS; [OMEYATh Ba)XHBIE MBICIIH,
BBIIENATH KIIOYEBBIE CJIOBA, TEpPMHHBL. [IpoBepka TEpMHHOB, MOHATHH C IOMOIIBIO
SHIMKJIONEANH, CIIOBapeH, CIIpaBOYHMKOB C BBIIIMCHIBAHHEM TOJIKOBAaHHH B TeTpaib.
O003HAaYUTh BONPOCH], TEPMHUHBI, MaTepHall, KOTOPHIH BBHI3BIBAET TPYAHOCTH, IIOMETHTH M
MOMBITATHCSI HAHTH OTBET B PEKOMEHAYEMOH furepaType. Eciu camocToATeNbHO HE yhaetcs
pa3obpaTecsi B Marepuae, HeoOXoauMo chopMyJHpoBaTh BOIPOC M 33JaTh €ro Hay4yHO-
IeAarortueckoMy pabOTHHUKY Ha KOHCYJIbTAllMH, Ha IPAKTHYE€CKOM 3aHITHH.

6.2 MeTroanuyeckHe YKa3aHUA K NPAKTHYECKHM 3aHATHAM

[lenplo NpaKTHYECKUX 3aHATHH SBISETCS 3aKpeIlJIeHWE TEOPETUYECKHX 3HAHHH H
npuobpeTeHre MPaKTUUYECKUX YMEHHH M HaBBIKOB. MeTonuveckue peKOMeHIaluy Mo KaxJou
IpaKTHYECKOH paboTe HMEIOT TEOPETUYECKYI0 4YacTh, IOJATOTOBICHHYIO OTHENIBHO, HIIH
yKa3zaHHe Ha HCTOYHHK, HEOOXOIUMBIN IS IIOJTOTOBKHM K COOTBETCTBYIOIEMY NMPAKTHYCCKOMY
3aHSTHIO, ¢ HEOOXOJAMMBIMH JUJIsl BBIIOJIHEHUS paboThl PopMyIaMH, MOSICHEHUSMH, Ta0IHIIaMH U

I‘Da(bI/IKaMPI; alITOPUTM  BBINIOJHEHUS 3aJlaHUM. [IpakTHdyeckue 3amaHHS COYETAIOTCH C
TCOPETUUYCCKUMH 3HAHHSIMHU. HpOBC}ICHI/I}O IIPAKTUIECKOTO 3aHATHA KaK IIPABUJIO NMPCALICCTBYET

caMocTosTeNIbHasl paboTa 00y4aromerocs.




6.3 MeToauyeckHne yKa3aHHs K CaMOCTOSITeILHOM paGore

B pamkax caMoCTOATENbHOH paboThl oOy4aromMiicsi 3HaKOMHTCS C pabouei
nporpaMMmo#, ocoboe BHHMMaHHE JOJDKHO YIENATHCA LEIIM M 3aJadaM, CTPYKType H
COZIEPXaHHUIO AUCIUILIMHBL. AHAJIM3UPYETCS KOHCHEKT JIEKUMM, OCYILECTBISETCS NOArOTOBKA K
NPaKTHYECKMM 3aHATHSAM, H3Yy4YaeTcs pEKOMEHAyemas JMTeparypa M JONOJIHUTENbHBIE
MaTpHaisl 10 TeMaM, BBIMOJIHAIOTCA 3aJaHMs Ul CaMOCTOSATENbHOM paboThl, OCYIIECTBIAETCS
HOJrOTOBKA K IPOMEXYTOYHOH aTTeCTalluH U JAp.

7 @oHX OLEHOYHBIX CPERCTB JUIS TEeKYHIero KOHTPOJA YCIeBAEeMOCTH,
MPOMEXKYTOYHOH aTTeCTAIIMH IO MTOraM OCBOCHHS AHCIHILIHHBI, y4eOHO-MeTOoqHYECKOe
obecreyeHne CaMOCTOATENIBbHOM paboThl 00yyaroIIUXCH

[IpomexxyToyHas aTTecTalus OOyYarolUXCS MPOM3BOAMUTCSA B JAUCKPETHBIE BPEMEHHBIE
unatepBansl HITP, o6ecniedrBaronMMy peanu3altio IUCIHUIUIMHEL B popMe: 3a4erT.

OO6y4eHre ¥ KOHTPOJb OOYYaIOMIMXCS M3 YUCJIa MHBAJIKAOB M JIMI C OTpaHMYEHHBIMH
BO3MOXXHOCTSIMH ~ 3JIOPOBbsI IIpH  HEOOXOIMMOCTH OCYHIECTBIISETCS C HCHOJIb30BAHHEM
CHEeLHAIBHBIX METOJIOB OOY4YeHMsI M JMUIAKTHYECKMX MAaTepHUasoB, COCTaBJICHHBIX C YYETOM
0COOEHHOCTEH MCUXO(GU3NYECKOTO DPAa3BUTHS, WHANBUIAYATHHBIX BO3MOXHOCTEH M COCTOSHHS
3JIOpPOBBS TaKuX oOyuarommxcs (obydaromerocs).

Y4eOHO-METOINYECKHME MaTEPHaibl I CaMOCTOSATEIHHOW paboThl 00ydYarommUXcs U3
YKCla HHBAJIUAOB M JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSAMH 3JI0OPOBBS IIPEJOCTABISAIOTCS B
(dopMax, aJanTUPOBAHHBIX K OTPAaHHYEHHUAM HX 370pPOBbsl M BOCHPHUATHS HHPOPMALIKH.

Mertoaunueckoe obecniedyeHne [UIs OOydYaromUXcs W3 4YKHCIa HHBAIMAOB M JIHI[ C
OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbS MpPEJACTAaBIEHO KaK JJIEKTPOHHBIM y4eGHO-
METOAWYECKHII KOMIUIEKT JOKYMEHTOB IO JUCLMIUIMHE M pa3MelleHo B cucteMe «Moodle»
(v/u1 B CHCTEMe YIpaBlE€HHS DJIEKTPOHHBIMHM 00pa3oBaTeNbHBIMH pECYypcaMH) Ha caiiTe
YuuBepcuTera 1o cepiike http://eluniver.ugrasu.ru.

7.1 TexHosoru4eckas KapTa IMCIHMIIMHbI

Ne MaxkcumanbpHoe
Ha3BaHue TeMbl (BUI ACATEITHLHOCTH)
n/n KOJIMYECTBO OalJIoB
O06s3atenbHbIl ypoBeHb (100 6amioB)
1 | Beenenue B nuciuiuinHy. OCHOBHBIE OHSATHS. 2
2 | Bunp! aHanM3a JaHHBIX. 7
3 | Ilpouecc HHTEIIEKTYaJIbHOTO aHajIu3a JaHHbIX. 12
4 | Pabota ¢ nanHbIMHU (M3BJIeYeHHE, 00paboTKa, BU3yaIu3alus) 26
5 | Meroas! aHaiM3a JaHHBIX 26
6 | TectupoBanue 27
JononuutensHslt ypoBeHs (50 6aiion)
7 | OuyHoe y4acTre B KOHQEPEHIHH 0 TEMATHKe QUCLHILIMHbI 25
8 | [lyOnukanus Hay4yHOH CTaThbU IO TEMATHKE JUCUMILIMHBI 25
Utoro 150

[IIkana oueHMBaHUs pPe3yJIbTATOB M0 OAIIBHON CHCTEME: 3a4TEHO OT 61 Gana.

7.2 IlpuMepHBI€ TeCTOBbIE 3aJaHUS

1. Baxnsrit Bonipoc TIIP — 3T0 OlleHKM ONTHMaJIBHOCTH IIPUHUMAEMBIX pelieHui. s
IIOCTPOEHHS TaKMX OLIEHOK He0OX0AMMO ChopMHUPOBATH HEKOTOPBIE IPU3HAKH HITH
(akTOpBl, KOTOPBIE ONPEEISIOT IIPHUBIIEKATENBHOCTD JAaHHOU ajbTepHaTuBh! Juist JITTP.
Kak Ha3bIBaloT Takue NpU3HAKH?

a. 0000IIEHHBIE KPUTEPUH
b. xpuTepun OLIEHKH aJbTEPHATUB




C. KpuTepHu 3pPeKTHBHOCTH
d. KpUTepHH ONTUMAIBHOCTH

Kak HaspiBaeTcs CXEMa, KOTOpas I03BOJIET YCTAHOBUTDL 3aBHCHMOCTD MCEXAY
XapaKTE€pUCTHKaMH CUCTEMBI K C}’IHCCTByIOIHCﬁ Knaccnquauneﬁ 3aJla4 TCOpHUH
IIPUHATHSA PEIICHUU.

KOHICIITYaJIbHas MOJCIIb

aHaJINTH4YCCKas MOJACIb

MaT€MaTH4ICCKasa MOACIb

HMHUTaAIITHOHHAas MOJICIIb

pe o

Kax Ha3pIBarOTCA MaTeMaTHYECKUE MOJENH NIPUHATUS PELICHUM, KOTOPBIE IIPeICTABIISIOT
KOMOMHALMIO ABYX TUIIOB MOJIETIEH?

a. KOHIENTyallbHas MOJETh

b. aHamUTHYECKas MOJIENb

C. MaTeMmaTH4ecKas MOJeNb

d. uUMUTanMOHHAs MOJEINb

Kax Ha3pIBaeTcsl MaTeMaTH4ecKasi MOJIENIb IPUHATHS PEeLlIeHUH, KOTOpast IpeACTaBIIsSeT
coboif onucanue nporecca GyHKIHOHATbHBIMU 3aBUCUMOCTAMH MEX/1Y lIapaMeTpaMy U
pe3yabTaTom?

a. KOHIENTyaJIbHas MOJENb

b. anamuTHYEeCKasd MOAEIb

C. MaTeMaTHyecKas MOJelb

d. MMHUTAanMOHHAS MOJEIh

Kakoif MeTO1 HCTIONIB3YETCS B CETEBBIX MOJIENSX [IAHUPOBAHUS B TE€X CIIydYasX, KOraa
CPOKH paboT TOYHO U3BECTHBI?

merox PER

metox CPM

METOJ MUHUMAaJILHOTO Tapuda

METOJ OTCEUYEHH

po o

7.3 llpumMepHbIe NPAKTHYECKHE 3aJaHUA

HmeeTcs n cTaHKOB, Ha KOTOPBIX TpebyeTcs oOpaboraTe m jgeTaneif. 3agaHbl MapIIPyThI
00paboTKH KaXJI0H JeTald Ha KaXJIOM M3 CTAaHKOB MM Ipyniie CTAaHKOB. 3aJdHa TaKkKe
IPOJOJDKUTENIBHOCTE  onepauuii  o0paboTku  geranedd.  [Ipenmmonaraercs, 4TO
OHOBPEMEHHO Ha CTaHKEe MOXHO oOpabaTeiBaTh He Oosee ogHOU aeTamu. Tpebyercs
ONpEJIENIUTH ONTUMAJIBHYIO ITOCJIE0BATENBHOCTh 00pabOTKH.

WUmeercs n npeameroB. Ilpeamer i, 1 = 1, ..., n, obiagaer BecoM Wi U MOJIE3HOCTLIO Ci.
[Iyctb b — o00mmMii MakCUManbHO IOIYCTHMBI# BeC IIPEIMETOB, KOTOPHIE MOXKHO
COXpaHUTh. 1pelyeTcss BBIOpATh NMpeAMEThl TAKUM 00pa3oM, uToObI MX OOLIHil BEC HE
npeBblal MAKCUMaIBHO JNONMYCTHUMBIA H IIPHU 3TOM CyMMapHas I0JIE3HOCTh (LEHHOCTBD)
peaAMETOB OblIa MaKCUMaIbHOMH.

IlycTs mpH peleHHH 3aja4d JIMHEHHOTO [IPOrpaMMHPOBAHUS B CUCTEME OTPaHHYCHUN B
KaHOHMYECKOM BHUJIE HEJIb3sl BBLIEIUTH Oa3uCHBIE NepeMeHHble. B moboe paBeHCTBO ¢
HOMEpPOM 1, B KOTOpDOM HET Oa3sUCHOH mepeMEHHOH, BBEIEM HCKYCCTBEHHYIO
nepemeHHy!o Ri. Jlanee Heo6Xx0oauMoO cAenaTh TaK, YTOOBI IPU NOCIIEAYIOIMX HTEPALIUIX
3Ta IepeMeHHas cTajla paBHOH Hymio. [ 3TOro B BhIpaXeHHE JUIS LIEIeBOM (QYHKIHH
Ao6GasisroT mutpad.

WHBecTop BKJIAABIBAET MMEIOMIHECS ACHEXKHBIE CPEICTBA B N BHAOB IIEHHBIX Oymar.
W3BecTHB! BEJIMYUHEI g1 TOXOMHOCTH IS KaXXAOro aKTHBA M KOBapHALIMOHHAs MaTpHLA



puckoB V. HeoGxoauMo OIpEeNnTh JOTH BIOKEHUM B Kax bl akTuB X = (x1, x2, ...,
xm)™T, uT06bI 0OECIeYUTh MUHMMAIBHBIH PHCK H 3aJaHHYIO BEJIMYMHY JOXOJHOCTH g.

5. llpeanpusTHe HM3rOTaBIMBAET N BHJOB NMPOAYKIMH M3 M THHOB CHIPp. Heo6xoaumo
OIIPE/ICNIUTE KOJIHYECTBO KAXAOrO BHAA NPOAYKIMH IJIS IIONYyYEeHHS MaKCHMAaIbHOM
IpUOBLIH.

7.4 IlpuMepHBbIii cLIeHAPUIA 1€10BOH UrPhI

JlenoBas wrpa, B XoJie KOTOpo# uaeT paboTa B MalbIX rpymnmax. IIpeiaraercs psn
CUTYyaTHBHBIX 3a7a4 ¢ HabpoMm maHHbBIX. Kaxnas rpynma usydaer Kparkyro HHQOPMALHUIO O
BHMJaX aHalu3a JaHHBIX U CII0co0ax MX IIPUMEHEHHS, a 3aTeM BBIOUpAeT UX /I O3BYYEHHBIX
3a/1a4: apryMeHThl KOMaH[, KOHTPapryMeHTHl ONIIOHEHTOB, JopaboTka uieH, NpeicTaBieHHe
pEe3yJIbTaTOB, IIEPEKPECTHBIE BOIPOCH KOMaHA. Pe3ynpTar: 3a 2 yaca 0CBOEHBLI OCHOBHEIE BUBI
aHaJlu3a JaHHBIX U UX IPUMEHEHUE.

7.5 IlpuMepHBIii n1epe4eHb BONPOCOB K 3a4eTy
OcHOBHBbIE 33/1a4H U3BJICUCHUSs JaHHBIX.
Pa6ota co cTpyKTYypHpOBaHHBIMU daiinaMu
W3pneueHue JaHHBIX U3 TEKCTOBBIX (haltiioB.
['pynnupoBka 1aHHBIX.
Ob6orareHue TaHHbBIX.
OuncTKa, BOCCTaHOBJICHUE NIPOIYIIEHHBIX 3HaUYeHU, 06paboTka aHOMAaIui.
Coznanne HOBBIX IIEPEMEHHBIX.
[ToHsiTue kauecTBa JaHHBIX U METObBI €r0 IIPOBEPKH.
TexHu4yeckoe U OU3HEC-KaYeCTBO JaHHBIX.
. Pabota ¢ IpoCTEIMU BU3yaIH3allUSIMH.
. MeTonb! akTOpHOrO aHalIu3a.
. Merons! onpeiesieHUs ONITUMAJIBHOTO 9Hcia GpakTopoB. Bpamenue dhakropos.
. CokpalieHre pa3MEpHOCTH IEPEMEHHBIX JJI BU3yaM3allid MHOTOMEDPHBIX JaHHBIX,

901 NN I R B 1D =

bk ek ket A\
LN —= O

8 MartepuajnrHO-TeXHHYeCKOe U Y1eOHO-MeToAuIeCKoe oGecnedeHne THCUHIIHHbI
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