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1.  HEJb W 3AJAYT JUCHHUTLINHEI

Heab mucuMmIMHbI: TO3HAKOMHUTH O0YYaIOLIUXCS C COBPEMEHHBIMU METO/IAMU aHATN3a
JTAHHBIX, TCOPETHMYECKUMU OCHOBAMH W QJITOPUTMAMH MAIIMHHOTO OOYYEHHS MJisi PeIleHUs
HIMPOKOTO Kpyra MpakTUYEeCKUX 3a/ad.

3agaun:

° HCCJIeI0BaHKE 001aCTH MPUMEHEHHSI METOJ/IOB aHaM3a JIaHHBIX,

° OCBOCHHME IIpolecca IPOBEACHUS AaHAIN3a JAHHBIX PA3JIM4YHOM IMPUPOABI H
MOCTPOEHUS BHIBOJIOB,

° MOCTPOEHHWE MaTEeMaTUYECKUX MOJIEIe MAaIIMHHOTO OOy4YeHHS Ha OCHOBE

IPOBEICHHOTO aHaju3a, MHTEPIpETalus pe3yabTaToB Uil OPUHATHS  S(PPEKTUBHBIX
YIIPABJICHUYECKUX PEIICHUM.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJBHONI
ITPOI'PAMMBbI

Hucuummuaa b1.B.06 «Meroapl aHanm3a NaHHBIX» OTHOCHUTCS K BapUAaTUBHOW YacTH
broka 1 sBrsercst 00s13aTeNbHON /U1 OCBOCHHS OOYYaIOIIUMCSI TTOCIe BHIOOpa O0O0yJaronIuMcs
HaIlpaBJIeHHOCTH (MIPOUIIS) IPOrPAMMBI.

3. IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 10 JUCHUITVIMHE

[Tnanupyemble pe3yibTaThl 00YUYEeHUS 10 AUCHUILTUHE, COOTHECEHHBIE C IITAHUPYEMBIMU
pe3yabTaTaMu OCBOSHUsT 00pa30BaTeIbHON MTPOrpaMMBbI MIpeCTaBIeHBI B TabmuIe 3.1.

Tabmuma 3.1 — Ilnanupyembie pe3yabTaThl OOyYEHHsI MO IJUCIUIUIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHUs 00pa30BaTEIbHON MPOTpaMMBbl
Kon u HaumeHoBaHne Jrarbl [lnanupyeMble pe3yjbTaThl  O0YUYCHHS/MHIUKATOPHI
KOMIICTCHIIMN (bOpMPIpOBaHI/IH JOCTUKCHUA KOMHCTCHLII/Iﬁ
BBIITYCKHHUKA KOMHCTCHLII/If/’I (HOKaBaTeJ’II/I OCBOCHU KOMHCTCHLII/II/I)
OIIK-2 criocoOHOCTBIO
npuoOpeTaTh HOBBIE

Jexommo3uius 1
3HaTh: OCHOBHBIC METO/IbI U AJIFOPUTMbI aHAJIM3a

HAY4YHBIC U
N HHBIX, bl UX IPUMCHEHHUSI -
Y a che enenus 32(I) (OIIK-2
npodeccuoHanbHbIC Bropoii ypoBeHb
o\ | YMeTh: IpUMEHATh METO/IbI aHAIH3A JAHHBIX JUIS
3HAHUS, HCTIOIB3YS (yroyOneHHBIN)
COBDEMCHHBIC (OTTK-2)-1 MOJTyYEHUS] HOBBIX HAYYHBIX U TPOECCHOHAIBHBIX
P snannit V2(I) (OI1K-2)
o0pa3oBaTeIbHbIC U
Brnagets: coBpeMEeHHBIMH MHCTPYMEHTAIbHBIMH
WH(pOPMAITMOHHBIE
cpeactBamu aHanmusa nqaHaeix B2(1) (OIMK-2)
TEXHOJIOTHUH

OIIK-4 criocoOHOCTBIO

exomIo3umus 1
pemaTh CTaHIapTHHIC A .

3HaTh: MeTOBI cOOpa, 00pPaOOTKH U XpaHEHHS

3a1a4u
A . JAHHBIX, & TAKKE OCHOBHBIE METO/BI (DOPMUPOBAHUS
poheCCUOHANTBHOMN
Hay4dHoro 3HaHus u3 AanHbix 32(1) (OT1K-4)
JESITeIbHOCTH Ha OCHOBE
. YMeThb: UCTIONB30BaTh HAYYHBIE H METOANYECKUE
nH(pOPMAITHOHHON U YpoBeHs 2
. .\ | pecypchl ceTH UHTEpHET JUIsl pa3paboTKu
oubanorpaduyecKon (yrmyOneHHbIH) N
MPOTPaMMHOT0 O0ECIIeUEHHSI U IPOTPaMMHOM
KYJIBTYPBI € (OIIK-4)-1 .
JOKYMEHTAIIMU C YYETOM TpeOOBaHUIA
MPUMEHEHUEM :
HH(OPMALIHOHHO uH(popmannonHoi 6e3omacHoctu Y2(I) (OITK-4)
p BrnaneTs: KOMIBIOTEPHBIMU CPENCTBAMU TSI PELICHHUS
KOMMYHHKAIIMOHHBIX

MPUKIIAIHBIX 3a/1a4 B MPO(ecCHoHaIbHON

TEXHOJIOTHH 1 € yHCTOM nesitensrocTd B2(I) (OITK-4)

OCHOBHBIX TpeOOBaHMI




WHPOPMALTHOHHON

Oe3onacHoCTH

I1K-1 cnocoGHOCTHIO

Jexommozumus 4
cobuparsb,
3HaTh: COBPEMEHHBIE METOJIBI cOOpa, XpaHCHHUS,
00pabaTrIBaTh U
00paboTKH, aHaNM3a 1 UHTepIpeTanuu AaHHbIX 3(IV)
UHTEPIPETUPOBATh (NK-1)
JaHHbIE COBPEMEHHBIX
o VYMeThb: CTPOUTH FMIIOTE3bI U IPUMEHSATh
Hay4HbIX UCCIIEJOBAHUM, [K-1

MaTEeMaTHYECKUE METO/BI [T TOCTPOCHUS
MPaKTHYeCKH 3HAUYMMbIX Mozenei V(IV) (TTK-1)
BrazeTh: HHCTPYMEHTAIBHBIMH CPEICTBAMU aHAIH3a
JAHHBIX U HABBIKAMH X MPUMEHEHUS K IPaKTHICCKUM

3agauam B(IV) (TTIK-1)

HEOOXOIMMBIE IS
(hopMUPOBaHHUS BHIBOJIOB
M0 COOTBETCTBYIOIUM
HAyYHBIM
HCCIIEIOBAHUSIM

4. OBBEM U CTPYKTYPA JTUCIUIIVIMHBI

TpymoeMKOCTh TUCITUTIIIUHBI COCTaBIIsIeT 4 3aueTHbIC enquHuIbl, 144 gaca, n3 KOTopsIx 36
qacoB CaMOCTOHTeHBHOﬁ paGOTBI 06yqa101ueroc;1 OTBOIUTCA HaA HOI[FOTOBKY 148 3aH_II/ITy 9K3aMCHa.

dopMa MPOMEKYTOUHOM aTTECTAIMK: 3K3aMEH B 7 ceMecTpe, KypcoBas pabora 7 cemecTp.

Pacnpenenenue ¢poHga BpeMEHH IO TeMaM AUCHUIUIMHBI IPECTaBIeHO B Tabnule 4.1.

Tabmuua 4.1 — Pacnpenenenue ¢GoHma BpeMEeHU MO TeMaM TUCHUIUIMHBI (o4Has (opma
00y4eHus)

O0BbeM JUCIIUTIIHBI
(ax. gachl)
Homep 1 HannMeHOBaHKE TEM KonraxThas
abota
31T | 113 | JIP CPO

1 2 3 4 5

Tema 1. Beenenue. IlocranoBka 3anauun aHain3a faHHbIX. O0sacTu 2 i i 8
NPUMEHEHHs] METOJIOB aHaJIM3a JaHHBIX

Tewma 2. JIuneliHBIE MOIEIH B 3aJaUaX aHAJIN3a JAHHBIX 4 8 - 12

Tema 3. MeToa omOpHBIX BEKTOPOB 4 10 - 12

Tema 4. MeTpuueckue METOABI KIIACCH()UKAIINH U PETPECCHH 4 8 - 12

Tema 5. Jlornueckue MeToAbl KiacCu(UKALMN U PETPECCHU 6 12 - 16

Tema 6. KoMno3uium airopuTMoB U rpaJueHTHBII OyCTHHT 4 10 - 12

Bcero no qucuumuinbe: | 24 | 48 72

*3JIT — 3aHATHS IEKUUOHHOTO THIIA, [13 — BCe BUIBI 3aHATHH CEMUHAPCKOTO THIA, KPOME Ja00paTOpHBIX
pabor, JIP — maboparopasie pabotsr, CPO — camocTosTeapHas paboTa 00ydJaromerocs

S. COJEPKAHUME PA3JIEJIOB U TEM JIUCHHUIIJINHBI

Tema 1. Beenenne. IlocranoBka 3axaun aHaau3a gaHHbIX. O0JacTH NpUMEHEHUSs!
METO/I0B aHAJN3a JaHHBIX

[TocranoBka 3amaun aHany3a JaHHBIX. MeTOABI MPOBEACHHS aHanu3a AaHHbIX. [Ipenmer
MaIIMHHOTO 00yueHus. Tumbl 3amad MamMHHOTO OoOydeHws. [Ipumepsl NMpUKIATHBIX 3a7ad.
[Mopsimox moctpoenuss anroputMma pemienus. [loHstus QyHkumu morepsr W (PyHKIHOHAIA
kadecTBa. CBeleHUE 3a7aud K 3aaade ontumuzanuun. O0oO0maromas crnocoOHOCTh aJITOPUTMA.
Merozbl OLIEHKH KadyecTBa MoJeIel. MeTpUKU KayecTsa.

TeMma 2. JInHelHBIEe MOJEJIH B 321a9aX aHAJIN3A JAHHBLIX
DopMyJIMPOBKAa ONTUMHU3ALMOHHOW 3a/adyd JIMHEHHOW perpeccur. DOyHKIIMOHAIBI
Ka4yecTBa B JIMHEHHBIX MOJIENAX KJIACCH(PHUKAIMU M perpeccuu. MeToasl 00ydeHUs JIMHEHHBIX
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npezcKa3aTeabHbIX Mojenel. [lpeanocsuikn MeToia HaMMEHBIIMX KBaApaTOB. AHAUTHUYECKOE
pelieHre MeToAa HaMMEHBIINX KBAAPaTOB. Y CIOBUS CYIIECTBOBAHUS aHATTUTUYECKOTO PEIICHUSI.
[TommHOMMANTBHAS peTpeccus I 3a71a4 Kiraccupukanuu u perpeccun. [Ipodiema mepeoOyueHus.
Metoasl 60pbOBl ¢ mepeoOyueHueM. Perymspuzanus Kak METOA IOBBIIICHUs 0000IIaomei
criocoOHoctu moaenu. ['pedneBas u LASSO-perpeccusi.

Jloructuyeckass perpeccusi B 3amavax kiaccupukanuu. [IppMeHeHue JIOTMCTHYECKOU
perpeccuu JUlsl aHaJln3a TEKCTOBBIX JaHHbIX. [Ipeanonoxxenue o 3aKoHe pacnpeaeeHus LeIeBOM
nepeMeHHoil. O0o00OmeHHas nuHeiHass Monenb. lloHsaTne ¢yHKIMKM CBs3U. DYHKIMOHAIBI
KadyecTBa B 3aJja4ax HEJIMHEUHON perpeccuu.

Tema 3. MeTo 0ONOPHBIX BEKTOPOB

[Tonstue orcryma. Paszmensromas runepruiockoctb. OnpeneneHue (yHKIHH TOTEPh B
3amaue kimaccudukanuu. OmEeHKa CBEpXy I MOpOroBoi (GyHKIMU TOTephb. dopmynupoBka
3a/1a4d JIMHEWHOTO MPOrpaMMUpPOBaHUs JJI1 HAXOXKICHUSI ONTUMAJIbHON pa3/AeliaioIeil MoaoCH.
Jlunelino pazgenumplidi ciydail. Permenue 3amadm KiaacCH(UKAIMA METOJOM MHOKHTEICH
Jlarpamka. Tunel [IBONMCTBEHHBIX IIEPEMEHHBIX B METOJAE OIOPHBIX BEKTOpPOB. Slapa u
CHPAMIISIIOIIME IPOCTpAaHCTBA. PemeHue 3agauM perpeccMd METOAOM ONOPHBIX BEKTOPOB.
Omnpenenenne kKod3(HUIUESHTOB TUHEHHONW MOIETN Yepe3 NBONCTBEHHBIC TIEPEMEHHEIE.

Tema 4. MeTrpuueckue MeTOAbI KJIacCHPUKAIINM U Perpeccru

IToHATHS KOMIAKTHOCTH M (YHKLUUHU PACCTOSIHUA B METPUUYECKOM KJIacCU(PHUKATOPE.
OO6001IeHHbI MeTpuuYecKuil Kinaccuukarop. Bumasl (QyHKIMIA paccTOSIHUS B TNPHUKIATHBIX
3agayax. OCOOEHHOCTH METPUYECKUX METOI0B. MeTo 1l MacIITaAOUPOBAHUS UCXOIHBIX JaHHBIX.
MeTtpuueckre METOBI B 3a/1a4aX PErPECCUU.

Meroa OmmKalIuX coceaeit sl pemieHus 3a1au KiaccuuKaIuu U perpeccuu. Meton
okHa Ilapsena. Ilonartme mmpuHbsl OkHa. Bribop ¢ynkumm sapa. Meton oxna [lap3ena
IIEPEMEHHON INUPHUHBI. BbIYMCINTENBHAS CIOXKHOCTH METPUYECKHUX MeTonoB. IIpokisarne
pa3MepHOCTH. ATOPUTMBI OTOOPA ATATIOHHBIX OOBEKTOB.

Tema 5. Jlornueckne MeToabl KiIaccu(PUKALUMN U perpeccuu

[TonsiTue normyeckoil 3akOHOMEPHOCTH. KOHBIOHKIIMM MOPOTOBBIX IMpaBwWi. buHapHOe
pematoriee aepeBo. Ilonstue kpurepust wuHpopmatuBHOCcTH. OmmOka kiaccudukanuu.
Outponuiinblil kputepuit. Kputepuii [xuau. Beibop onTtumanbHOro pa3ouweHus. AJTOpUTMBI
noctpoenus pemarorero aepesa: 1D3, C4, C4.5. O6paboTka npoIryckoB B I€PEBbIX PEIICHUI.
Metonsl  00pabOTKM  KaTeropualbHbIX INepeMeHHbIX. KoaupoBaHue  KaTeropuagibHBIX
nepemeHHbIXx. One-hot-encoding. KomupoBanue nBouMYHBIM TpejacTaBieHueM. KomupoBaHue
CTaTHUCTUYECKUMHU MeTonaMu. [loporoBele mpaBuia s BELIECTBEHHBIX MEPEMEHHBIX.
Perynspuzanus pemaronmx nepesseB. Anroputm CART. JlepeBbst perpeccun. [lucrnepcroHHbIHN
kputepuii. O1ieHKa HAMMEHBIITMX KBaapaToB. BeIOOp rTyOMHBI pelaromero aepena.

Tema 6. KoMno3uuuu ajJropurMoB U rpaJHeHTHBIN OyCTHHT

[TonsTre xommno3unmu anropuTMoB. Teopema Konmopce o kopu mpucskHbIX. OlieHKa
pacnpenenenus Meroom Oytcrpamn. [loctpoenue nosepurenbHoro nutepnaia. OeHkKa KayecTBa
Ha HeOoNbIIMX BBIOOpKax. Meron O3rrunra bpeiimana. Meron ciydailHBIX MOANPOCTPAHCTB.
CnyvaiitHerid J€C B 3ajmadyax kimaccuukanuu u perpeccuu. OOoOmaromas crnocoOHOCTh
CIIy4alHOTO Jeca.

I'panuenTHblit 6yctunr. ba3zossrit anroputMm. Anroputm AdaBoost. Metox rpaneHTHOTO
CImycka B 3ajavax Kiaccu(pHWKau W perpeccuu. Perynspuzanus B MeToAe TPagueHTHOTO
Oycrunra. IIpeoOpazoBaHue MaHHBIX IS YJIydIIeHUs KadecTBa mpenckazanmid. Hactpoiika
TUIepIapaMeTpoB MOIECIIH.



6.

SAHATHUA CEMUHAPCKOI'O THUIIA

Tabnumna 6.1 — [pakTrueckue 3anstus / Cemunapckue 3ansatus \ JlJabopaTopHbie pabOThI

Ne TeMEI

Tema 3augaTus

Bup 3austus /
OreHoyHOE
CPEJICTBO

2

3

3anstue 1. BwiBog ¢GopMyiibl 0OydYeHHMS MOJCIH JHHEHHOM perpeccum.
[loctpoenne MoJenu 4YMCIEHHBIMH MeToAaMmu. llocTpoeHne Monenu
MMOJIMHOMUATBHOW perpeccur. AHanmu3 Kod(DPHUITMEHTOB TpH TEPEMEHHBIX
monenn. JlobaBnenne peryispuzaropa B Monenb. OleHKa KayecTBa MOAETH
perpeccun Ha OTJIOKEHHOHW BBIOOPKE U Ha KPOCC-BaJIHIAIHU.

3ansate 2. OOpaboTKa TEKCTOBBIX JaHHBIX. BbIBOO (opMynbl 00ydeHuUs
MOJIETM JIOTUCTHYECKON perpeccuu majisl 3aJadd MpPOCTABICHUS METOK
TEKCTOBOTO JOKyMeHTa. [locTpoeHne MaTeMaTHYeCKOH MOAEIH IPOCTABICHNUS
METOK M OIICHKa KaueCTBa Pe3yJIbTaToB.

[13: PacueTHo-
rpaguyueckas
pabota

3anstue 3. IlocTpoeHHMe ONTHMAILHOW pPa3ACAIONICH ITOJIOCHI METOIOM
OMOPHBIX BeKkTOpoB. Ompenenenne kodQQUITMEHTOB ITHHEHHON MOJIENH.
JloGaBnenue perynspuzaropa B Mojenb. VccriegoBaHue 3aBUCUMOCTH
MOJyYEHHOTO KJaccupuKaTopa OT TIMapaMmerpa peryispuzanuud. Brioop
ONTHMAIBHOTO TTapaMeTpa perysipru3alliy.

3ansrtue 4. Beioop GyHKIMM sapa 7S MOCTPOCHUS Pa3/ICIIIONIEH MOJIOCH B
ciyyae, Korja B HMCXOJHOM MPOCTPAHCTBE KJIAcChl HE SIBISIOTCS JTUHEHHO
paszgenuMbIMU. Busyannzaiins ToJydeHHbBIX Pe3yIbTaToB.

I13: PacuetHo-
rpaguueckas
pabora
KTNel

3ansaTtue 5. Pemenne 3aaaun kiaccuGUKAITIN METOOM OIMDKAMIITAX COCECH.
Br16op ¢GyHKIME pacCTOSHUS M YHCIA COCEICH MO KPUTEPHIO CKOJB3SIIETO
KOHTpoJisA. PelmneHune 3amaun perpeccMd METOIO0M ODKaHIIMX COCECH.
Onpenenenre (QYyHKIUK PacCTOSHHS B 3ajade KiIacCU(DUKALMKA TEKCTOBBIX
JIOKYMEHTOB.

3ansatue 6. Pemenue 3amaum kimaccuduianum MeToqoM okHa [lap3eHa
(hUKCHPOBAHHOM MIUPUHBI. BBHIOOD HIMPUHBEI OKHA 110 KPUTEPHIO CKOJIB3AIICTO
KOHTpoJIs. MccnenoBanue 3aBUCHMOCTH KadeCcTBa Kiaccu(UKaLUU OT BBIOOpa
¢dhyHKUMY s7pa.

[13: PacueTHo-
rpaguueckas
pabota

3anstue 7. [locTpoenne OMHApHOTO penaromero aepesa. Beibop npenukara B
KopHeBo# BepmmHe. OlleHKa NpupocTa WHPOPMAIMH BCEX BO3MOMXKHBIX
pa3OuMeHnid ¢ TIOMOIIBI0 DJHTpomuitHOro kputepws. OreHka TpupocTa
MHQOPMAIIMK BCEX BO3MOXHBIX pa3OMEHHUIl C MOMOILIbI0 KpUTepHs JKuHU.
CpaBHEeHHE MTOTyYEeHHBIX PE3yTbTaTOB.

3anstue 8. IlocTpoeHme nmepeBa perpeccuu. BBIOOpP MOPOTOBBIX IPABHIL.
Onenka npupocta HHOOPMATHBHOCTH BCEX BO3MOXKHBIX pa30OMEHUl C
MOMOIIBIO JUCTIEPCHOHHOTO KpuTepusa. OueHka HauMEHBLINX KBaApaToB
npupocta uHbopMaTHBHOCTH. OmpeneneHre ONTHMAIbHOIO HAaYaJIbHOTO
pasoueHus.

3ansate 9. OOpaboTka NPOMYCKOB B MAaHHBIX. [IlpuMeHeHne MeTOmOB
KOAWPOBAHUA KAaTCTOPUAIBHBIX IIEPEMCHHBIX B 3ajjadaxX aHalln3a AJaHHBIX.
IIpumenenne mMetoma one-hot-encoding s KoaupoBaHUS KaTerOpHAIBHBIX
nepeMeHHBIX. KoaupoBaHWe [OBOWYHBIM NpPEACTaBICHHEM KaTETOPHH.
CpaBHEHHE KauecTBa aJlTOPUTMOB.

I13: PacueTHo-
rpaguueckas
pabora

3ansatue 10. Pemenue 3agaqn o )0OpH TPHUCSHKHBIX. POPMUPOBAHKE BHIOOPKH
MeTosIoM OyTCTpan. OlieHKa MapaMeTpOB paclpeeICHUS METOJIOM OYTCTPAII.
[TocTpoeHue noBepUTENBHOTO UHTEPBANIA. Pelienue 3a1aun KiiaccupuKauu
METOJIOM O3TTHHTA HaJ| PEIIalONIUMH IEPEBbIMH.

3ansrtue 11. Perienue 3aaun KiacCu(pHUKaIMK IOCTPOSHHUS CIyYaiHOTIO Jieca.
Br16op uucna gepeBbeB. CpaBHEHHE KayecTBa HA O0YYArOIICH U OTIOXKCHHON
BBIOOpKAaxX B 3aBHCHMOCTH OT 4YHCJa JepeBheB. PerieHne 3amadm perpeccuu
aJTOPUTMOM CIYYallHOTO Jieca.

I13: PacuetHo-
rpadudeckas
pabora
KTNe2




3ansatue 12. Pemenue 3amaum knaccudukammu anroputvom AdaBoost.
OneHka KadecTBa IIOCTPOEHHOI'O ajaroputma. Peanmuszanus anropurma
TrpaAMeHTHOr0 OyCTHHIa IJisl 3aJa4u perpeccuu. Beibop runepnapamerpoB
MOJIETH.

*[13 — mpaktrueckue 3ausTwsi, C3 — cemuHapckue 3ausatus, JIP — mabopatopHbie paboThI
7. METOANYECKHUE YKA3ZAHUA I OBYYAIOIIIUXCSA
7.1. MeToan4eckue yKa3aHus 1JIs1 00y4alOLIerocs Mo 0CBOCHUIO THCIUIITHHbI

Jlnst hopMUpPOBaHMS YETKOTO MPEICTaBICHUs 00 00beMe U XapaKTepe 3HaHUN U YMEHUH,
KOTOPBIMU HaJ10 OYJIET OBJIAAETh MO IUCHUIUIMHE B CAMOM Hauase yueOHOro Kypca o0ydaromuncs
JOJI’KEH 03HAKOMUTHCS C YI4eOHO-METOMUECKOM TOKYMEHTAIMEH:

— pabodeil mporpaMmol IUCHUIUIMHBL: C UENSIMH M 3aJadyaMi JAWCIHILTUHBI, €€
CBSI3SIMH C IPYTUMH JTUCIUIUIMHAMU 00pa30BaTeIbHON MPOrpaMMbl, IEPEYHEM 3HAaHUN U YMEHU,
KOTOPBIMHU B ITPOIIECCE OCBOCHUS TUCIUTUIHHBI JIOJDKEH BIIAJIETh O0yJaronuiics,

- MOPSIIKOM TPOBEJACHUSI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTaluu;

— rpauKOM KOHCYJIbTAIIMH TIpernoiaBareneil Kageapel.

CucremaTdeckoe BBHITIOTHEHHE Y4YeOHOW pabOThl Ha 3aHATHUAX JIEKIIMOHHBIX U
CEMHHApPCKUX THIIOB, a TaKXXE€ BBIMIOJHEHUE CaMOCTOSTEIbHOW pabOThl MO3BOJMT YCIEUIHO
OCBOUTH JUCLUIUIAHY.

B npouiecce ocBoeHUS AUCHUIIIIMHBI 00yYalOIUMCS CIIEIYET:

- CIIylIaTh, KOHCIEKTUPOBAThH U3JIaraeMblii MpernojaBaTesieM MaTepua,

- CTaBUTh, 00CYX/1aTh aKTyaJlbHbIE TPOOJIEMBbI Kypca, ObITh aKTUBHBIM Ha 3aHATHSX;

— 3a/1aBaTh MPENOJABATENI0  YTOYHSIOIIME BOMNPOCHl € LEIbI0  YSICHEHHS
TEOPETUYECKUX MOJOKEHUH;

- BBITMOJIHATH 33/1aHUS IPAKTUUECKUX 3aHATHH MOJIHOCTHIO U YCTaHOBJIEHHBIE CPOKH.

[Ipu 3arTpyqHEeHHSX B BOCIPHUSATHU MaTepuaia CleqyeT OOpaTUThCS K OCHOBHBIM
JUTEepaTypHbIM HcTOouHUKaM. Ecnu pasoOparbcs B Marepualie He yIalloch, TO OOpaTuUTCs K
nexTopy (Mo rpaduKy ero KOHCYJNbTAlUN) WM K TPENoJaBaTeI0 Ha 3aHATUSX CEMHUHApPCKOTO
THUIA.

OOyvarommMcs, MPOMYCTUBIINM 3aHATHUS (HE3aBUCHMO OT MPUYHMH), HE HMEIOIIUM
MUCHbMEHHOTO pellIeHus 3a7ad WM He MOATOTOBUBIIMMCS K TaHHOMY 3aHATHIO, PEKOMEHIyeTCs
HE T03XKE, YEM B 2 - HEJICIbHBIN CPOK SIBUTHCSA HAa KOHCYJIBTALMIO K TIPENOJaBATENI0 U OTYUTATHCS
0 TEMeE.

7.2. Opranu3anusi CaMOCTOATEILHON padoThI

[Tog camocTosTenbHONW paboTON OOydYarOIIMXCS TOHMMAETCs IIaHupyeMas pabota
oOyyaromuxcs, HarpaBjieHHas Ha (OpPMUPOBAaHUE YKAa3aHHBIX KOMIIETEHIMH, BBIOJIHIEMAs BO
BHEAYJUTOPHOE BpeMs 10 3aJIaHUIO ¥ TIPU METOAMYECKOM PYKOBOJICTBE TpenoaBaress, 0e3 ero
HEMOCPEJICTBEHHOTO YUaCTHSI.

Meroandeckoe obecrieueHre CaMOCTOSITEIIBHONU PaOOThI TPH HATMYUHN O0yJaFOIIIMXCS JTUI]
C OrpaHUYCHHBIMHU BO3MOXHOCTIAMHU TPCACTABIACTCA B (bopMax, aaalTUPOBAHHBIX K
OTPaHUYCHUSM X 3I0POBBSI.

Bunapl camocTosiTenbHON paboThI MO JUCIUTIIIMHE TIPEICTaBlIeHbI B Tabnuie 7.2.1.




Tabmuma 7.2.1 — Opranuzamus caMoCTOATEIbHON PabOThI 00YUYaOIIerocst

No o
Bun camocTosTenpHON padOThI
TEMBI
1 2

1 |U3ydeHwue nureparypsl M0 MaTeMaTHYECKUM METOAAM aHAJIM3a JAHHBIX U MAITUHHOTO OOYYEeHHSI.

CamocTosATensHOE 3a/IaHue: IIOCTPOSHHE MOJETH TnHeliHoi perpeccun B Wolfram Mathematica u
2 Python, amamu3 moiy4eHHBIX pe3yiabTaToB. 110CTpOeHME MOIENH MOIMHOMHAILHOW PETrPECCHH.
Brei6op ontuManbHON nuHEHOW Monenu. [locTpoeHne MaTeMaTH4eCKOH MOJAETH MPOCTABJICHUS
METOK JUIsl TSKCTOBBIX JaHHBIX. [I0ATOTOBKA K DK3aMEHY.

CaMocCTosITeNIbHOE 3aJlaHUe: PEIICHUE 3a7avyd KIACCU(UKAIUM METOJOM OIOPHBIX BEKTOPOB B
Wolfram Mathematica u Python. Bei6op ontiumansHoro mapamerpa peryispusanuu. [loctpoenue
KJIaccuuKaTopa METOIOM OMOPHBIX BEKTOPOB LIS JIMHEHHO HepasaeauMoro ciydas. [Toaroroska
K 9K3aMEHY.

CaMoCTOsITeNIbHOE 33/IaHHe: PEIICHHE 3a]a4 KIACCU(PUKALUK M PErPecCHH METOJOM OJrKaimx
coceneir B Wolfram Mathematica u Python. Beibop dbyHKkIum paccTosiHus M Yucia cocenen mo
KPHUTEPHUIO CKOJB3SIIET0 KOHTPOJs. PemeHne 3aiaum KiacCU(pUKAIMKA METOJOM Iap3eHOBCKOTO
OKHa (PMKCHPOBAHHOM MIHPHHBL. Bb10Op mvpuHbl okHA U QyHKIMY sapa. [ToAroToBKa K 9K3aMeHy.

CaMocCTOsITENIbHOE 3aJlaHUe: KOMIIBIOTEpHAs pealu3alis pEIIAlolIero JepeBa Uil 3ajaad
kinaccuukammu u perpeccun B Wolfram Mathematica. Yiy4menue kadectBa pemieHus! myTeM
JOTIOJIHUTENIFHBIX TpeoOpa3oBaHuii HaJl JaHHBIMH. [locTpoeHue pemaromero aepesa B Python,
BBIOOp runepnapaMeTpoB. [10roToBKa K 9K3aMeHy.

CamocTosATeIbHOE 3aflaHue: OIEHKA IMapaMeTpOB pacrpeenenus metogoM Oyrcrpan B Wolfram
Mathematica. Pemenre 3amaun kinaccupuKau METO0M O3TTHHra HAJl PEIIAOIIUME JICPEBbIMHU
6 |[B Python. IToctpoenne amroputMma ciydaiHoro ieca. McciemoBaHne 3aBHCHMOCTH KadecTBa
pelieHnsi OT 4YHcla JepeBbeB. PemieHue 3amaun KiaccH(UKANUW aJrOPUTMOM TPaJUEHTHOTO
OycTuHra, BRIOOp runeprapaMeTpoB aropurMa. [loaroToBka K 3K3aMeHy.

Kaxnerit Bug CPO, ykazannbii B Tabmmme 7.2.1 oOecrieueH METOIUYECKHUMH
MaTepHalaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npenonmaBanum guctuIuinHbl «MeTOIbl aHanM3a JAHHBIX» MCIOJIB3YIOTCS Kak
TpaJMLMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOTMH, TaK M TEXHOJIOTHH, IpeayCcMaTpUBaIOIINe
AKTUBHBIC U HHTEPAKTUBHBIC METOJIbI O0yUCHHUSI.

Bce mnpakTthueckue 3aHATUS MPOBOAATCS B KOMIIBIOTEpHOM aynutopuu B (opme
BBITIOJIHEHUS pacyeTHO-Tpauueckux padoT. AKTUBHO HCHOJB3YIOTCSA OOCYKICHHUS BapUaHTOB
MOCTaHOBKH 3a]1a4, METOJI0B PELICHHS], BO3MOXHBIX IMOXO0J0B K UX KOMITbIOTEPHOU pean3aliui.
CoBmecTHO ¢ OOydaromIMMHCS pa3padaThIBae€TCs MOLIATOBBIN IUIAH PEIICHUS MOCTaBJICHHOU
3amaun. Pemenue 3K (nHIuBHAyanpHOE 3aaHUE, BHIMOTHIEMOE HA KOMITBIOTEPE) peaTnu3yeTcs
cpeacreamu Wolfram Mathematica u Python.

[IpoBoauTcs o0cy:xIeHUE aJleKBaTHOCTH BapHAHTOB MOJIy4eHHOro pemeHus. [Iposoaurcs
COBMECTHOE OOCYXXICHHE KOPPEKTHOCTH U BO3MOXXHOCTH NPUMEHEHHS METoJa K JPYTHM
MPAKTUYECKUM 3a/1a4aM.



9. PECYPCHOE OBECHHEYEHUE JTUCHUIIJIMHBI
9.1. VYu4eOHO-MeTOaMYECKOE U HH(POPMALIMOHHOE 00ecneYyeHHe TUCIIHIIIMHBI

Ta6muma 9.1.1 — YueOHO-MeTOANUECKOE 00eCIIeUeHUE TUCIIUILINHEL

bubnuorpaduueckoe onucanue U3aaHUs OcHoBHas/ KuauroobecnedeHHOCTh
(aBTOP, JAOIONHUTENBHA | Kon-Bo. | DIEKTPOHHBIE
3ariaBHe, BUJ, MECTO U I'OJl U3JaHUS, KOJI. g IUTepaTypa | k3. B pecypchl
crp.) ouom.
CIIoI™D
Y

['mypman B.E. PykoBocTBO K perieHuto 3a1a4 mo 160
TEOPUM  BEPOATHOCTEH M  MaTeMaTH4ECKOM] OBbC Opaiit
CTAaTUCTUKE : ydeOHoe mocobme .— 1l-e wm3m.,
nepepad. u gorn. — Mocksa : HOpaiit, 2019 .—  ocHOBHas
404 c. — HmMeroTca apyrue roja M3IaHUSA. —
Caenenust Takxe noctynHsl o Uurepuetry: 9bC
FOpaiiT.
I'ypukoB C.P. OCHOBBI anropuTMH3alUM U -
mporpamMmupoBaHuss Ha Python :  yueGHOe 9bC
nocobne. — DnekTpoH. maH.— M.: ®OPYM: ocHoBHaA ZNANIUM
NMHOPA-M, 2019. — 343 c.
CTaTUCTUYECKHE METOABl aHaIW3a JaHHBIX :|TOTIOJHUTEIbHAS -
yaueonnk / JL.LMU.  HuBopoxxkuna, C.B. 9bC ZNANIUM
Ap>keHoBckuid, A.A. Pynsra [u ap.] ; mox oOml.
pen. JI.W. HUBOpOXKKUHOMN . — DJIEKTPOH. JIaH. -
M.; U3narensckuit LHentp PUOP: OOO "HayuHo-
m3natenbckui nentp MHOPA-M", 2016. - 333 c.
Ananu3 naHHbIX : yueOHuk / B.C. MxutapsH [u
np.] ; mox pen. B.C. MxurapssHa. — OJIEKTPOH. o
I[EH. — Mp H3narenscTBO IgpaﬁT, 2019 —p490 AOTOTHUTEIEHAA h 9bC 10paiit
C.

Ta6mmma 9.1.2 — Ilepeyensb coBpeMeHHBIX MTpodeccnoHanbHbIX 0a3 ganHbIX (CITB/I)

No HanmenoBanue CIIB/]|

DnekrponHas oubanorexa Grebennikon.ru — www.grebennikon.ru

Hayunas snextponnas 6noanoreka eLIBRARRY — www.elibrary.ru

Hayunast anektponHas onbnuoreka KubepJlennka — www.cyberleninka.ru

baza nanubix [TOJITTPE]] CnpaBounuku — Www.polpred.com

OB |WIN|F-

baza nanusix OECD Books, Papers
Statistics na miardpopme OECD iLibrary — www.oecd-ilibrary.org

Tabmuua 9.1.3 — Ilepeuens uHdopmaoHHbIX cpaBouHbIX cucteM (MCC)

No Haumenosanue UCC

ecype CIT6I'DY mmm www.consultant.ru)

1 CopaBounas IIpaBOBas cucremMa Koncynprantlmroc (MHCTAJUTMPOBAHHBIN

ecype CII6I'DY wmm www.garant.ru)

2 CropaBouHast npaBoBast cucrema «"APAHT» (MHCTAIITMPOBAHHBII

ecype CITI6I'DY mmm www.kodeks.ru)

3 [MHbOopManIOHHO-CITPaBOYHAS cucreMa «Kogeke» (MHCTAITUPOBAHHBINA

4 Dnextponnas oubimoreynas cucrema BOOK . .ru - www.book.ru
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https://www.urait.ru/bcode/431094
http://znanium.com/go.php?id=970143
http://znanium.com/go.php?id=970143
http://znanium.com/go.php?id=556760
https://www.biblio-online.ru/bcode/432178

5 [rexrponnas 6ubmmoreunas cucrema D5C FOPANUT — www.urait.ru
Dnekrponno-oubroTeuHas cuctema SHAHUYM (ZNANIUM) — www.znanium.com

DnexkrponHas 6udimotexka CII6I" Y- opac.unecon.ru

9.2. MarepuadbHO-TEXHHYECKOE o0ecrieyeHrue Y4eOHOro nmpoiecca

Jlnst peanu3anuy  TaHHOW JUCIMIUIMHBI HMMEIOTCS CIEIHabHBIC TOMEIICHHS IS
IMPOBCACHU A 3aHATUHI JJCKIIMOHHOI'O THIIA, 3aHATHHI CCMHUHApPCKOro Tuma, KypCOBOIO
NPOCKTUPOBAaHUS  (BBIIOJHEHHUS KYPCOBBIX paboT), TPYNIIOBBIX W  WHAWBHIYaJTbHBIX
KOHcyHBTaHHﬁ, TCKYIICTO KOHTPOJISA U HpOMe)KYTOqHOﬁ aTTeCTalluu, a TaKXKC IIOMCIICHUA AJIA
CaMOCTOSITEIIbBHOU PaOOTHI.

Tabmmma 9.2.1 — [lepeuens nporpammuoro obecrneuenus (I10)

Ne Haumenoanue 110
/11
1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» wuronst 2020 1)
2 Microsoft Office Professional (KOHTPAKT No 244/20 «26» utonst 2020 1)
3 7-Zip (freeware)
4 Wolfram Mathematica 12 ( Cybaunensnonnsiii jorosop Ne 328/20 ot 20.08.2020r.)
5 Python 3.7.4 (freeware)

10 O COBEHHOCTHU OCBOEHHUs JUCHUIIVIMHBI AJ151 UHBAJIMAOB N
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbA

OOydeHnue OOy4YarOMMXCS C OrPaHUYCHHBIMH BO3MOXHOCTSIMH  3JIOPOBBSL  TIPH
HEOOXOJUMOCTH OCYIIECTBIISIETCS HAa OCHOBE aJanTHPOBAaHHOW pabouell mporpammbl ¢
UCTIOJIP30BAHUEM  CHCIHAIbHBIX METOJOB OOYYEeHHS H  JUIAKTHYECKUX  MaTepHalioB,
COCTaBJICHHBIX C YY€TOM OCOOCHHOCTEH MCUXO(PU3UUYECKOTO PA3BUTHSA, WHIUBHYaJIbHBIX
BO3MOKHOCTEH M COCTOSIHUSI 37J0POBBS TAKKX 00ydaromuxcs (00ydaromerocs).

B oeaxX OCBOCHUA yqe6H01‘/’I nporpamMmbl JUCHUIINIMHBI HWHBAJIMJAMHW W JIMIIaMU C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBbSI Y HUBEPCHTET 00CCIICUHBACT:

- AJI1 UHBAJIMAOB U JIUI[ C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 3JO0POBbA 11O 3PpCHUTO:
pa3MelneHne B JOCTYIHBIX ISl OOYYaIOIIUXCsl, SBISIONIMXCS CICTBIMUA I CIa00BHISAIIMMY,
MecTax U B aalTUPOBAHHOM (popmMe cripaBOYHOM HH(OPMAIIK O PACTUCAHUN YUEOHBIX 3aHATHIA;
NPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOUIETO OOYyYaromeMycs HEOOXOAMMYIO IOMOIIb; BBITYCK
QIbTEPHATUBHBIX (DOPMATOB METOAMYECKHX MAaTepPHAIOB (KpyHnHBIN mpudT mim ayanodaiinsl);

- JUTST MHBAJIMJIOB ¥ JIAIl C OTPAHMYCHHBIMH BO3MO)XHOCTSIMU 3/IOPOBBSI TIO CITYXY:
HA/JIeXKANMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHNUE HH(OPMAIINH;

- JUTSE MHBAJIUJIOB U JIAI C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI, MMEIOIINX
HapyLIEHUsI OMOPHO-JIBUTATEILHOTO armapaTa: BO3MOXKHOCTh OECHpPEIsSTCTBEHHOTO OCTYTIa
o0yJaromuxcst B y4eOHbIC TOMEIICHUS, TyaJeTHbIE KOMHATBI U IPYTHE TIOMEIIeHHs Kadeapsl, a
TaKXeE HPGGBIBaHI/Ie B YKA3aHHBIX TOMCIICHUSAX.

O0pa3zoBanue 00yUaIOMIMXCSI C OTPAHUICHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI MOKET OBITh
OpTraHru30BaHO KaK COBMCCTHO C APYTMMHU OGy‘-IB.IOH_[I/IMI/IC}I, TaK U B OTACIIbHBIX I'pyIlax WJId B
OTIENbHBIX OpPTraHU3aIHsIX.

11.  ®OHJ OLEHOYHBIX CPEJCTB ]ISl IPOBEJEHHS TEKYLIEi ¥
IMMPOMEKYTOYHOI ATTECTAIIAN OBYYAIOIIMXCSA MO TAUCIHUTLINHE

@oH/ OLEHOYHBIX CPEACTB JUIsl MPOBEACHUS aTTECTAllMM YPOBHS CHOPMHUPOBAHHOCTH
KOMIIETEHIINH 00y4aromuxcs 1o JUCUUIUIHHE 0QOPMIISETCS OTAETbHBIM JOKYMEHTOM U SIBIISETCA
NPUIIOKEHHEM K paboueli mporpaMMe TUCIUILTHHBL.

10
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