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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnuna «Pa3paboTka, MHTErpanuss U MOJAEpPHHU3ALUS MPOrpaMMHOr0 0OecTIeyeHHs»
OTHOCHUTCSl K IHMCUUIUIMHAM YacTH, (OPMHUPYEMOHl y4yaCTHHKaMU OOpa30BATEIbHBIX OTHOIICHHN
brnoka 1 ucuummussl (Momynu) wmonyis «KommbploTepHble TEXHOJOTMH» Yy4eOHOro IjiaHa
OCHOBHOM TpOQecCHOHANBHON 00pa3oBaTeIbHON MPOTrPaMMBl  BBICIIETO OOpa3oBaHHUS —
MPOrpaMMbl MarucTparypsl 1o HampasieHuto noAaroroBku 06.04.01 buonorus, HanpaBiIeHHOCTh
(mpo¢uib) obpazoBarenbHOl mporpammbl «buomHpOpMaTuka M cucTeMHas OWOJOTHS», OYHO-
3a04HOM (OpMBI OOYUCHHUS.

JlucuMmiuHa omupaercs Ha pe3ylnbTarthl 00y4deHHs, cpopMHpOBaHHBIE B paMKax psjaa
JUCHMIUIMH y4eOHoro tutaHa: «MaTeMaTHuecKoe MOJIEIUPOBaHUE OMOJOTHYECKUX MPOIECCOBY,
«BBICOKONIPON3BOIUTENBHBIE BBIUUCICHUA», «Moaenu W MeToAbl AUCKPETHOTO AaHaJIA3an,
«MeTo1bI COOPKH T€HETHYECKUX KOHCTPYKITHII.

B pesynabrare wusyueHuss nucuuiuidHbl «Pa3pa®oTka, WHTErpanuss U MOJAEpHU3ALUS
IPOTPaMMHOTO OOecreueHus» O00ydJaromuecss Ha OCHOBE NPUOOPETEHHBIX 3HAHUM, YMEHUH W
HAaBBIKOB JIOCTUTAIOT OCBOCHHSI KOMIIETEHIIMI Ha ONPEJECICHHOM YPOBHE.

1. Ilepeyenb MIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTe/IbHBIX Pe3y/bTATOB)
Mo JUCHUIIHHE

Llesablo ocBOCHUS AUCHUIUIMHBI «Pa3paboTka, MHTETpaus ¥ MOACPHHU3AIHS POTPaMMHOTO
oOecrieyeHus» sBisgeTcsl (GopMHUpoBaHHE y OyayHIMX BBITYCKHUKOB KOMIIETEHIMH B 001acTu
COBPEMEHHBIX MOJXO0/0B 10 CO3JaHUI0, UHTErPAllii U MOJEPHU3ALUN POrPaMMHBIX IPOJYKTOB B
00J1aCTH UCKYCCTBEHHOT'O MHTEJUIEKTA.

3agayamMu OCBOCHUS TUCIMILIMHBI (MOJYJIs) SIBISIOTCS (POPMUPOBAHUE Y OOYJAIOLITIXCS:

- npuoOpeTeHre 3HaHUN 0 M3y4YEHHE peaau3alil pa3IuyHBIX MOJeNel, aJropuTMOB H
METOJI0B UCKYCCTBEHHOT'O UHTEJUIEKTA,

- (QopMmupoBaHHE HABBIKOB pabOTBl € MOJENISAMH, alrOpUTMaMM M  METOJaMH
HCKYCCTBEHHOI'O MHTEIIJICKTA;

- W3y4YCHHME pealu3aluil pas3InYHbIX MOJENEH, aJrOPUTMOB M METOAOB HCKYCCTBEHHOIO
MHTEJJIeKTa Ha si3bike Python;

- pa3paboTKa BeO-CEepBUCOB aHAIN3A JAHHBIX.

B pesynbrare OCBOEHHS MNporpamMMbl MarucTpaTrypbl OOydaroIIMKCS JOJKEH OBJIAJETh
CIIEAYIOIIMMU  pe3yiapTaTaMu oOyueHuss mo gucuuiuinHe «Pa3paOoTka, wuHTerpauus u
MOJIEpHHU3aIUs IPOIPAMMHOTO 00ECTIEUEHUS»:

Komnerenmus u OO0pa3oBarenbHbIC Pe3YyIbTaThl JUCIATLIMHBI
WHUKATOPHI €€ (aTamnsl GopMUpOBAHUS AUCHIUTIIHHBI)
JIOCTHIKEHHS B 3HACT yMeeT BIIaJIceT
IUCIHTIINHE
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aHaJIMu3a, perieHus 3a7a4
MPOTHO3UPOBAHUS, aHaju3a,
OIITHMHU3ALIMU MIPOTHO3UPOBAHUS,
abopaTOPHBIX ONTHUMH3AIAH
MMPOTOKOJIOB U METOJIOB 1a00paTOPHBIX
HCCIICOBAHUS. MIPOTOKOJIOB U METOJIOB
HCCIIENOBAHUA.

HUIIK 4.5. Bmageer OP-2 Bnaneer
HaBBIKAMH  pa3pabOTKH HaBBIKAMH Pa3pabOTKH
110, aHanm3a 110, aHaImM3a
MOJYYCHHBIX  JIaHHBIX, MOJIYYCHHBIX  JITAaHHBIX,
CTAaTUCTUYCCKOM CTaTUCTUYECKOM
00paboOTKH, XpaHEHUs W 00paboOTKH, XpaHEHHS U
JIOKYMEHTAIUU JIOKyMEHTAIUU
pe3yIbTaTOB. pe3yJIbTaTOB.

2. O0beM JUCUMIUIMHBI B 3a4Ye€THBIX €IMHULIAX ¢ YKa3aHHMEM KOJHYeCTBa

aKajeMMYeCKMX 4acoB, BbIIeJIeHHbIX HAa KOHTAKTHYI0 Ppadory o0y4yalommxcs ¢
npenojasaresieM (M0 BHAAM Y4eOHBIX 3aHATHI) M HAa CAMOCTOATEJILHYIO PadoTy
00yYaKOIUXCS:
VYyebHbie 3aHATUS =
=
g, o g
55 5 Ex
g 2 Q o 2o = ;‘ =
= M S 2 2 28 88
3 & &7 |87 87 =&
o Tpymoemk. | < °Se |25 E<|88
Z 3au. S 5% £ 58 g-
D) O e < I o < 2
) en. | Yacer = R ERER-E
= = s S
o S
3 3 108 4 - 16 61 |Dk3ameH
(27)
Uroro: | 3 108 4 - 16 61 |DOk3ameH
(27)

3. Copepxanue TUCHUIIUHBI,

3aHATUN

CTPYKTYpPHpPOBaHHOEe 10 TeMaMm (pa3zenam)
yYKa3aHHMEeM OTBEJCHHOI0 HAa HHUX KOJIHYECTBA AKAJAEMHYECCKHMX YaCOB M BHI0B Y4YeOHBIX

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUUECHMEA AKAOEMUYUECKUX
uacoe u 6u006 yueonvIx 3anamuil, 0POPMICHHBIX B BUE TaOIHIIbL:

HaumenoBanue pas3aciia u TEM

KonngectBo yacoB no ¢popmam

OpraHU3aIHH
00vyeHud

JleknmoHHbIE

3aHATHUSA
IIpakTnueckue

3aHATUA

JlaboparopHsble
3aHATUSA
CamocTosiTeTbHas
pabora

3 cemecTp




Pazgen 1. OcHOBBI  paboTel ¢ JaHHBIMH W 2 8 31
CTaTUCTUYCCKUMU MOACISIMU UX aHAJIN3a

Paznen 2. Pa3pabotka WHTEJUICKTYaJbHBIX 2 8 30
MH()OPMAIIMOHHBIX CUCTEM
NUTOI'O: 4 16 61

3.2. KpaTkoe onucaHue cojep:kaHusi TeM (pa3/1ejioB) JMCHUTLIHHBI
Kparkoe cogepkanue Kypca

Pazgen 1. OcHoBbI padoTHI ¢ JAHHBIMU U CTATHCTUYECKUMH MOJeJISIMH HX aHAJIU3A
Tema 1. Pabora ¢ manasivu B python

Tema 2. DxciepuMeHTHI ¢ MOZCIISIMU aHAIN3a IaHHBIX B Python

Paszneu 2. Pa3paboTka MHTENIEKTYAJbHBIX MH(OPMANUOHHBIX CHCTEM

Tema 1. Be6-cepBuch aHamm3a JaHHBIX

4. IlepeueHb y4eOHO-METOAUYECKOr0 oOecmedeHHsl HJIsI CAMOCTOATEJbHOW PadoThl
o0yyarommxcsi Mo JMCHHIINHE

CamocrosrenbHas padoTa MaruCTpaHTOB SBJISIETCS 0000l hopMoii opranu3anuu yueOGHOro
npoliecca, MpeACTapystoNas co00l MIaHUPYEMYO, TI03HABaTEIbHO, OPraHU3allMOHHO U METOINYECKU
HaMpaB/IIEMyI0 [JESATEIbHOCTh CTYJNCHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOI'O
pe3yibTara, OCYIIECTBISIEMYIO 0e3 MpsiMoil momomy mnpernofasarens. CaMmocrosiTenbHass padboTa
MarucTpaHTOB SIBJISIETCS COCTABHOM 4acThbio yuyeOHOHl paOOThl M MMEET LENbI0 3aKpeIvieHHe U
yriayOJeHue IMOJIyY€HHBIX 3HAHWW UM HABBIKOB, MOMCK U MPHOOpETEHUE HOBBIX 3HAHMM, a Takke
BBINOJIHEHHE Y4YeOHBIX 3a/JaHuli, MOJArOTOBKY K MPEICTOALIMM 3aHATHSAM U 3k3ameHy. OHa
npeaycMaTpuBaeT, Kak NpaBuio, pa3paboTKy pedepaToB, HAMHMCAaHUE JOKJIAJI0B, BBIIOJHEHUE
TBOPYECKUX, UHIUBHUIyaJbHBIX 33JJaHUI B COOTBETCTBUHU C Y4€OHOM MpPOrpaMMoil (TeMaTH4eCKUM
IUTAHOM M3Y4YeHMs] JUCHMIUIMHBI). TeMa 1 Takoro BBICTYIJICHUS MOXET OBITh MpeIokKeHa
npernojiaBaTesieM MM HM30paHa caMMM MarucTpaHTOM, HO MaTepuali BBICTYIUIEHUS HE JIOJDKEH
nyOaupoBaTh JEKUMOHHBIM Marepuan. PedepaTuBHbI MaTepuan CIYKUT JOMOJIHUTEIbHOU
uHpopmanueit Uit paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAs IIeNb JIaHHOTO BUAA PalbOTHI
COCTOUT B 00YYEHMHM MariuCTpaHTOB METO/IaM CaMOCTOSITENIbHON paboThl ¢ yUeOHBIM MaTepUaAIOM.
Jlns TONHOTBI YCBOGHUSI TeM, BBIHECEHHBIX B IPAKTUUECKHE 3aHATUS, Tpedyercs paboTta ¢
neporcrouHrkamMu. Kypc mnpeaycMarpuBaeT caMOCTOSITENIbHYIO paboOTy MarucTpaHTOB —CO
crenuanbHoOi nureparypoil. CrenyeT OTMETHUTh, YTO CaMOCTOsITeNIbHas paboTa MarucTpaHTOB
pe3y/ibTaTUBHA JHIIb TOIJA, KOIJa OHAa BBINOJHIETCA CHCTEMaTHYeCKH, IIJJAaHOMEPHO U
LIEJICHAIIPaBJIEHHO.

3anaHus JUIsl CaMOCTOSITENIbHOM paboThl MPEeIyCMaTPUBAIOT HUCIIOJIb30BAHUE HEOOXOINMBIX
TEPMUHOB U TMOHATUH MO MmpobiemaTtuke Kypca. OHM HaleTUBAIOT HA MPAKTHUYECKYI0 paboTy MO
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIMHU, WUTIOCTPATUBHBIX MaTE€pHUajoB. 3aJaHUs 110 CAMOCTOSITEIBLHON paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTOJHUTEIHLHON MPOPabOTKH.

OOuwmii o6beM caMOCTOSTENbHOW pPAabOThl OOYYAIOMIMXCS MO AMCHUUIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pPa0OTy CTYZAEHTOB B TEUEHUE CEMECTpa.

AynuTOpHas caMOCTOsTENbHAs paboTa OCYIIECTBISIETCS B (pOpME BBITOJHEHHS TECTOBBIX
3aJaHuM, Keilc-3a/1ay, MHCbMEHHBIX MPOBEPOYHBIX pabOT MO JUCHUIUIMHE. AyIUTOpHAas
camocTosiTeNIbHas pabora oOecriedyeHa 0a30if TECTOBBIX MaTepUANIOB, Keiic-3alad Mo pasjenam
JTUCIUTUIAHBI.

BHreaynuropHas camocTosiTenbHasi paboTa ocyiiecTBisieTcs B popmax:

- IOATOTOBKH K YCTHBIM JIOKJIaJiaM (BBICTYIUJICHUSIM I10 TeMe pedepara);

- IOJITOTOBKA U 3aIlIuTa pedepaTos;



Hepeueub mem u 6onpocoe

OcHOBBI paOOTHI C JAHHBIMH U CTATUCTHYECKUMH MOJICIISIMU HX aHaJIH3a
Pabota ¢ nanusiMu B python

DKCIIepUMEHTHI ¢ MOJICIISIMU aHaJIM3a IaHHBIX B Python

Pa3paboTka HHTEIEKTYalIbHBIX HH()OPMAIIMOHHBIX CHCTEM
Be6-cepBuch aHanM3a JTaHHBIX

orwdPE

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem s
UCHOIb306AMb YUEOHO-MEMOOUYEeCKUEe MAMEPUATIBL:

1. Boponuna B.B. Teopusi u npakTuka MammMHHOTO 00ydeHus : yuyeOHoe mocobue / B. B.
Boponuna, A. B. Muxees, H. I'. SIpymkuna, K. B. CsatoB. — Yaegnosck : Yal'TVY, 2017. — 290 c.
Hocrtynen takxe B UHTEepHeTe. - bubmumorp.: ¢. 155-158 (30 na3.). - ISBN 978-5-9795-1564-9.
Pexxwum noctyna: http://venec.ulstu.ru/lib/disk/2017/191.pdf

5. IlpumepHble OLEHOYHBbIE MATEPUAJBLI /Jisi NPOBEAeHHS TeKYIIero KOHTPOJIs
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1Mo JUCUUIInHe

Opranu3anus v NpoBeJieHNe aTTeCTAIIMU CTY/AeHTa

®I'OC BO opueHTHpPOBaHbI MPEUMYILIECTBEHHO HE Ha COOOLIEHHE O0Yy4arolemMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUM, HO HA BBIPA0OTKY Y KOMIETEHLMH — JUHAMHYECKOro Habopa
3HAaHWW, YMEHMI, HaABBIKOB M JIMYHOCTHBIX KAayeCTB, KOTOPBHIE IO3BOJIAT BBIIYCKHHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE TPY/Aa U YCIEITHO NPOPEeCCHOHATHHO PEan30BbIBATHCS.

B nporecce oneHKH MarucTpaHTOB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJUIMOHHBIE, TaK
¥ WHHOBAIMOHHBIC THUIBI, BUABI U (HopMbl KOHTposa. [Ipw 3TOM TOCTENEHHO TpaJAWUIIMOHHBIC
CPEICTBA COBEPILICHCTBYIOTCA B pYyCle KOMIIETEHTHOCTHOIO IIOAXO0Ja, & WHHOBAIMOHHBIC
CpelcTBa aganTUPOBaHbI ISl IOBCEMECTHOTO IPUMEHEHNUS B POCCUMCKON BY30BCKOM MPAKTHKE.

Ileq» mpoBeaeHHMs aTTeCTAllMM — IPOBEPKAa OCBOEHHsS 00pa3oBaTeNbHOI IMPOrpamMMbl
JUCIUIUIMHBI-TIPAKTUKYMa yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3Y/IbTATOB.

IIpomexyTOoYHAs aTTeCTANMA OCYILECTBIIIETCS B KOHILE CEMECTpa M 3aBepllacT
WU3y4eHUE NHUCHMIUIMHBL, IIOMOTAaeT OLEHUTh KPYIHBIE COBOKYIHOCTHM 3HaHUM W YMEHMH,
(dopMHpOBaHUE ONPEIETICHHBIX KOMIETEHIIHH.

OneHOYHBIMU CpEICTBAMHM TEKYIIErOo OLIEHWBAHUS SIBJSIOTCSA: YCTHBIE OINPOCHI, TEKYIHE
IpakTU4Yeckue paboThl, JOKJIa/bl, KOHTpoJbHAs pabora. KoHTpoab ycBoeHMs marepuaia BeleTcs
PEryJIsIpHO B TEUEHHE BCETO CEMECTPA HA MPAKTUYECKUX 3aHATHUSAX.

No CPEJACTBA OIEHUBAHMWMSI, OO6pazoBaTenbHBIC
n/n UCHOJIb3yeMble IS TEKYIIErO OLlEHUBaHUS pe3yabTaThl AUCUUIUINHBI
nokazaressi popMHUPOBaHNSI KOMIETSHITUH
OueHovHbIe cpeacTBa A/ TeKYLIel OP-1 Ymeer npuMeHATh 3HaHUS B
aTTeCcTAIlNH obmactu I T-TexHOTOr M I
OC-1 Pedepar (noknan) c npe3eHTanuei peleHus 3a1a4u aHaIu3a,
OC-2 Tecr IIPOTHO3UPOBAHHUS, ONTUMHU3ALIII
OC-3 KonrponbHas pabora 71a00paTOPHBIX MPOTOKOJIOB U
OC-4 JIabopatopnas pabota METOJIOB HCCIICIOBAHUS
OC-5 Pedepar (noxmnan) ¢ mpeseHTanuein OP-2 Bnazneet HaBbIKaMu
OC-6 KonrtponpHas pabota paspabotku 10, ananuza
OueHo4YHBIE CPeACTBA AJs1 MPOMEXKYTOUHOI MOJTyYEHHBIX JIaHHBIX,
aTTecTanuu CTAaTUCTUYECKON 00paboOTKH,
OC-7 Ox3ameH B (popme yCTHOTO XpaHEHUs U TIOKyMEHTaLlUN
cobecenoBaHus pe3yNbTaToB.




OnrcaHue OIEHOYHBIX CPEACTB W HEOOXOAMMOTro 0o0OpyAOBaHHS (JIEMOHCTPAIMOHHOTO
MaTepuana), a TaKkKe MpoUeAypbl M KPUTEPUU OLEHUBAHUS WHIUKATOPOB JOCTHUYKEHHS
KOMIICTCHIIMA Ha Pa3JIMYHBIX dTanax ux (OPMHPOBAHMS B MPOIECCE OCBOCHHUS 00pa30BaTCIIbHOM
HpOI‘paMMBI HpeZ[CTaBJIeHBI B CDOHI[G OILICHOYHBIX Cpe[[CTB JUIA TGKYIL[GFO KOHTpOJIH YCHeBaeMOCTI/I
U TPOMEXKYTOUHOM aTTecTaluu 1o JucHUIUIMHe «Pa3paboTka, WMHTErpamus W MOJCPHHU3AIUSA
MIPOTPAMMHOTO O0ECTICUCHUS.

Mamepuanst, ucnov3yemole 011 MmeKyuie2o KOHMpPONsA yCReeaemocmu
o0yuarwuxca no OucyunIuHne

MaTepI/Ia.HBI AJId OpraHu3anuu TCKyH.[CfI arTeCTaluu NpcACTaBJICHBI B m5 IMporpaMMal.

Mamepuanst, ucnoibyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocmu
o0yuarmuxca no OuCyuUnIuUHe

OC-7 Dk3ameH B ycTHO# (popme
IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

1. OcHOBBI pabOTHI C IAaHHBIMH ¥ CTATUCTHYCCKUMH MOJICIISIMH UX aHAJIHM32a

2. Pabota ¢ manasiMu B python

3. DKCIepUMEHTHI C MOJICIISIMH aHaJi3a JaHHBIX B Python

4. .Pa3paboTKa MHTEIUICKTYaJIbHBIX HHPOPMAIIMOHHBIX CHCTEM

5. Beb-cepBuchl aHanm3a JaHHBIX

B koHIIe M3y4YeHUs TUCHUTUIMHBI TOIBOAATCS UTOTH PabOThl MATUCTPAHTOB Ha JICKIIMOHHBIX
Y NIPAKTUYECKUX 3aHIATHUSX IIyTEM CYMMHPOBAHHUS 3apa00TaHHBIX OAJJIOB B TEYCHHE CEMECTPA.

KpnTepnn OlleHMBAHUSA 3HAHUM OﬁyanOHII/IXCﬂ mo JTMCHUIIJIMHE

Dopmuposanue 6aNTbHO-PEUMUH20801 OYEHKU pabombl 00YYaAIOWUXCS

ITocemenne | Ilocemenue Pa6ora Ha DK3aMeH
JCKIUNA | MPAKTUYECKUX TMPAKTHUECKUX
3aHSATHI 3aHATHUSAX

o |PasbammoBkamno| 2x1=2 8x1=8 226 6bamtoB | 64 Gamia
5 BUJaM paboT OasoB 0aoB
3
o CyMMapHbIit 2 Gamna 10 GannoB 236 6ammoB | 300 Gannos
@ Makc. 6ai max max max max

Kpumepuu oyenusanus pabomul obyuarowecocs

Bamiel (3 3E)
«OTJIMYHOY 6omee 271
«XOPOIIIO» 211-270
«YOBJIETBOPUTEIILHO» 151-210
«HE YJIOBJIETBOPHUTEIHHOY 150 u menee

6. Meronuyeckue yKa3aHus il 00y4al0IUXCH 110 OCBOCHUIO TUCUMIIIMHBI

VYcnenHoe m3ydeHue Kypca TpeOyeT OT OO0y4aromuxcs TMOCEIMICHUs JICKIIUM, aKTHBHOU
paboTel Ha 7a0OPATOPHBIX 3aHSTHUSIX, BBIMOJHEHUS BCeX Y4YEOHBIX 3aJlaHUN TpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKnMH — oaHa U3 (OpM aKTHUBHOW CaMOCTOSTEIHHOW paboOThl 0O0ydaromuxcs,
TpeOyroliasi HaBHIKOB U YMEHHUSI KPATKO, CXEMaTUYHO, MOCJIEI0BATEIbHO U JIOTUYHO (PUKCUPOBAThH



OCHOBHBIC  TIOJIOKEHHUS, BBIBOJBI, 0000meHuss, GOpPMYIUpPOBKH. B  KOHIE  JeKIuu
IpernoaaBaTeb ocTaBisieT BpeMs (5 MUHYT) Ui TOro, 4TOOBI 00yJaroUIHecss UMEIH BO3MOXKHOCTD
3aJaTh YTOUHAIOIIKME BONPOCHI MO HM3y4yaeMOMY Mmarepuany. 3-3a HeZOCTaTOYHOro KOJMYeCTBa
AyIUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YIAeTCs OCBETHUTh B TIOJHOM OOBEME, MOITOMY
IperojaBaresb, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT HA CaMOCTOSTEIBHYIO
paboTy MarucTpaHTOB, PEKOMEHIys Ty WM HHYI0 JuTeparypy. Kpome sToro, mis ydinero
OCBOCHHS MaTepuaja M CHCTEMAaTHU3alUM 3HAHUK 10 JTUCHUIUIMHE, HEO0OXOAUMO MOCTOSHHO
pa3bupars Marepuasbl JEKIUH MO0 KOHCIIEKTaM M Y4eOHBIM MocoOusM. B ciydae HEoOXoauMocTH
oOpararbes K MPernoaBaTeNio 3a KOHCYIbTAIUEH.

[ToaroTroBka Kk JIaDOPATOPHBIM 3aAHATHSIM.

[Tpu moxroroBke K J1aOOPaTOPHBIM 3aHATHAM OO0YYAIOIIUICS JOIKEH U3YYUTh TEOPETUIECKHN
MaTepuaig Mo TeMe 3aHATHs (MCHOJIb30BaTh KOHCHEKT JIEKIUM, M3Y4YUTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTBCS C JOTOTHUTEIBHON JIUTEPaTypOd, IPU HEOOXOAUMOCTH JOIOIHUTH KOHCIIEKT, JIeNasi B
HEM COOTBETCTBYIOIME 3alKMCh M3 JIMTEPaTypHBIX HCTOYHHMKOB). B cioywae 3arpyaHeHHid,
BO3HHUKAIOUIMX IPU OCBOCHWH TEOPETHYECKOr0 MaTepuaia, CTYISHTY CIIeAyeT oOpaiiarbcs 3a
KOHCYJbTAIlMe K TMpenojaBaremo. Mns Ha KOHCynbTalMio, HEOOXOJMMO XOPOILIO MpPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHUSL.

B nawane naGopaTopHOro 3aHSATHs TpENoJaBaTelb 3HAKOMUT OOYYaAIOUIMXCS C TEMOH,
OIJIAIIAeT IUIaH MPOBEJCHUS 3aHATHS, BbIIACT 3a7aHue. B Xo/1e BbINOIHEHNST pabOThI CTYAEHT MOXKET
00paTUTLCS K TPENoJaBaTeNi0 3a KOHCYNbTAllMed WM pa3zbsicHeHUsMU. llpu BbimonaHeHun padoT
MarucTpant oQopmisieT alb0oM (TeTpaab) MO J1abOpPaTOpPHOMY IMPAKTUKYMY, KOTOPBIM CIaeTcsl Ha
MIPOBEPKY B KOHIIE CEMECTpa.

PesynbTaThl BRIOIHEHHUS JTAOOPATOPHBIX PabOT OLIEHUBAIOTCS B OaiaX, B COOTBETCTBUU C
0aIIbHO-PEUTUHTOBON CHCTEMOI YHUBEPCHUTETA.

IloaroroBka x ycTHOMY OIpoCy.

[Ipy MOAroTOBKE K YCTHOMY OINPOCY HEOOXOAWMO HU3YYUTh TEOPETUYECKUN Marepuan Mo
mucuuiuinie. C  Lenbl0  OKa3aHMs IIOMOIIM MAarucTpaHTaM Ipu  IOJArOTOBKE K 3aHATHIM
MperoIaBaTeieM MPOBOAUTCS TPYIIIOBasi KOHCYIbTAIUS C LENbI0 pa3bsCHEHUS! HauOOJee CIOMKHBIX
BOIIPOCOB TEOPETUYECKOI0 MaTepHara.

Iloaroroska k K0KJIaAy ¢ NPe3eHTALUEH.

Jloknanel fenaroTcs € LEIbl0 MPOBEPKM TEOPEeTHMYECKHX 3HAHUM 00ydarolerocs, ero
CIIOCOOHOCTH CaMOCTOSITEIbHO TNPHOOpeTaTh HOBBIE 3HaHUS, paboTarh ¢ HH()OPMAMOHHBIMU
pecypcamMu M U3BJIEKaTh HYKHYIO HH(POPMALHIO.

[TpoaomKUTENTHHOCTD MOKIAAa HE JOJDKHA MPEBHIATh 5 MUHYT. TemMy JO0KIaja MarucTpaHT
BBIOMPAET 110 KEJIAHUIO U3 MPEAJIOKEHHOTO CITUCKA.

IIpyu mnoxaroToBKe JOKJIaga MAarkucTpaHT JODKEH M3Y4UTh TEOPEeTHUYECKU Matepual,
UCMOJb3Ysl OCHOBHYIO U JIONOJHUTENbHYIO JIUTEparypy, OOS3aTeIbHO COCTaBUTH IJIaH JOKJIaja
(mepeueHb paccMaTPHBACMbIX KM BOIPOCOB, OTPAKAIOIIMX CTPYKTYPY M MOCIEIOBATEILHOCTD
MarepHana), MoJroTOBUTh MPE3CHTAIINIO.

BeicTyniieHne  OMDKHO — CTpOUTBCS  CBOOOJHO,  YOEIMTENbHO U apryMEHTHPOBAHO.
[IpenonaBarens ciaequT, YTOOBI BBICTYIUIEHHUE HE CBOJMIIOCH K IIPOCTOMY BOCHPOHM3BEIEHUIO TEKCTA,
HE JIOITYCKAeTCs MPOCTOE YTEeHNUE COCTABIEHHOTO KOHCIIEKTa JIOKJIaa. BeicTynaromuii Takxke JoIKeH
OBITH TOTOBBIM K BOIIPOCAM ayTUTOPUH U TUCKYCCHH.

IL1aHbI NPAKTHYECKUX 3aHATHH

IIpakTuyeckoe 3anaTue Ne 1. ['enepanus ganabx, U padota ¢ DataFrame

IIpakTnyeckoe 3anaTne Ne 2. AHanu3 JaHHBIX O Taccakupax TuTtaHuka

IIpakTuyeckoe 3ansitue Ne 3. BimsiHue perynspusanii HA MHOTOCJIOMHYIO CETh IIPSIMOTO
pacrpocTpaHeHus

IIpakTHyeckoe 3anaTHe Ne 4. PankxnpoBaHue NpU3HAKOB

IIpakTnueckoe 3ansitue Ne 5. Be6-cepBuc aHanm3a JaHHBIX



7. IlepeyeHb OCHOBHOM W JOMOJIHUTEJbHOI Yy4yeOHOMH JHUTepaTypbl, HEOOXOAUMOI JIs
OCBOEHHUS TUCHUILINHBI

OcHoBHas1 JInTepaTypa

1. Mlepemutuna, T. O. YnpaBieHue KaueCTBOM MPOrPaMMHBIX CHCTEM : ydeOHOe mocodue /
T. O. Ilepemutuna ; Tomckuii ['ocynapcTBEHHbI YHUBEPCUTET CHUCTEM YIPaBICHUS U
pamguosnektporuku (TYCYP). — Tomck : Db Kontent, 2011. — 228 ¢. — ISBN 978-5-4332-0010-4.
— URL: https://biblioclub.ru/index.php?page=book&id=208689

2. Ky3nernoB, A. C. MHOTo3TanmHblii aHAIM3 apXUTCKTYPHOW HAJIEKHOCTH W CHUHTE3
OTKa30yCTOMYUBOTO IMPOrpaMMHOT0 obecriedenus cinoxubix cucreMm / A. C. Kysnemnos, C. B.
Yenmos, P. FO. Ilaper ; Cubupckuii denepanpubiii yHUBepcuTeT. — KpacHosipck : Cubupckuit
denepanbubiii yauBepcuteT (COY), 2013. — 143 c. : un., tadi., cxem. — ISBN 978-5-7638-2730-9.
— URL: https://biblioclub.ru/index.php?page=book&id=363933

JonosHUTeILHAS JUTEPaTypa

1. Hapes, P. [O. MynbTuBepcHOHHOE NpOrpaMMHOe oOecredeHue. AITOPUTMBI
TOJIOCOBAHUS M OIEHKA HAASKHOCTH [DIeKTpOoHHBIN pecypc] : monorpadus / P. FO. Iapes, A. B.
Mrapuk, E. H. HlTapuk. - Kpacuosipck: Cu0. dbenep. yu-1, 2013. - 120 c. - ISBN 978-5-7638-2749-
1. - Tekcr : anexTponnsiit. - URL: https://znanium.com/catalog/product/492377

2. [TanTuna, W. B. BeraucnurenbHas MaremMaTrka [ DJIEKTpOHHBIN pecypc] : yueOHuk / WM. B.
[TanTnHa, A. B. CHHUYKOB. - 2-¢ u31., mepepad. u joi. - Mocksa : MOITY Cuneprus, 2012. - 176
c. - (VuuBepcurerckas cepus). - ISBN 978-5-4257-0064-3. - Tekct : anekrponnsiii. - URL:
https://znanium.com/catalog/product/451160

I/IHTepHeT-I/ICTO‘lHI/IKI/I

1. Marepuainsi caiita machinelearning. URL: http://www.machinelearning.ru

2. Marepwuansl cB0O0HOM 3HIIMKIIoNeun «Bukuneaua». URL: http://ru.wikipedia.org/wiki

3. Marepuanbsl OTKPBITOTO Kypca MO MammHHOMY o0y4deHnto ot kommanuu ODS. URL:
https://habrahabr.ru/company/ods/blog/3256
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JIuct cornacosanus pabodei nporpaMMaI
y4e6HOI MCLMILTHHBI (PaKTHKH)

Hanpasienne noarorosku: 06.04.01 Buonorus
Mpo¢uan: Buonnpopmarka n CHCTEMHAs Ouonorus
Pa6ouas nporpamma Pa3paGoTka, HHTErpalls B MOJIEPHU3ALAA NPOTPAMMHOTO

obecnedeHus
Cocrasurenb: EJM. Anronosa; I'.JO. I'ycekoB — YIIbAHOBCK: Val'TlVY, 2023.

ITporpamMma coOCTaBjleHa C Y4eTOM denepansHOro rocyapcTBEHHOIO
o6pa3oBaTenbHOro  CTaHJapTa  BBHICIIEro obpaszoBaHus M0 HANpPaBICHHIO
noarotosku 06.04.01. Buonorus, yrBepiaAEHHOro MHHHCTEPCTBOM obpazoBaHuA
1 Hayku Poccuiickoii depepalliy, i B COOTBETCTBHH C y4eOHBIM TUIAHOM.

CocraBurend -~ E.JW. AHTOHOBA; / I'.JO. I'ycekoB
(nodnics) (modnucs)

Pa6ouas nporpamMma y4eOHOM JAHCIHILTHHBL (mpakTHkHu) onobpeHa Ha 3aceNlaHUuH
kadeapsr Guonoruu u xumun 5" mas 2023 1., MpOTOKON Ne 10

3apenyrommit Kadeapoi
H.A. Jlenrecosa 25 0F 2023
dama

77
auvHas noonucs pacwugposka noonucu

PaGouas mnporpamma yueGHON AMCIMIUIMHBL (NPAKTHKH) COTNacoBaHa  C
OubMoTEKOH

CoTpyIHHK 6146:114%/ —
; i 10.5. Mapcakosa -

aullvas noonuce paciungposxa noonucu dama

[lporpamma paccMOTpeHa H ofoOpeHa Ha 3acellaHMH yHEHOro COBETA
ecTecTBeHHO-reorpaduueckoro daxyisrera "31" mas 2023 r., npoTOKOM Ne6
INpencepaTens y4€HOro coBeTa ecTecTBeHHO-reorpadpuueckoro paxynsrera

M/ ~ JLA. ®porios 2 sy, SR8

Juma] nodmnuce pacuuposra noonucu dama
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