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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnuna «Pa3paboTka, MHTErpanuss U MOJAEpPHHU3ALUS MPOrPaMMHOTO 0OeCTIeUeHUS»
OTHOCHUTCSl K IMCUUIUIMHAM YacTH, (GOPMHUPYEMOHl y4yaCTHHKaMU OOpa30BaTENbHBIX OTHOIICHUH
brnoka 1 ucuummussl (Momynu) wmonyis «KomMmbploTepHbIE TEXHOJIOTMM» Yy4eOHOro IjlaHa
OCHOBHOM TpO(ecCHOHANBHON 00pa3oBaTeIbHON MPOTrpaMMBbl  BBICIIETO OOpa3oOBaHHUA —
MPOrpaMMbl MarucTparypsl 1o HampasieHuto noaroroBku 06.04.01 buonorus, HanpaBieHHOCTh
(mpo¢uip) obOpazoBarenbHOM mporpammbel «buonMHpOpMaTHKa ¥ CHCTEMHAs OWOJOTHS», OYHOM
dbopmbl 00yUICHUSI.

JlucuMmiuHa omupaercs Ha pe3ylnbTarTbl 00ydeHHs, cpopMHpOBaHHBIE B paMKax psjaa
JUCHMIUIMH y4eOHoro turaHa: «MaTeMaTHuecKoe MOJICIUPOBAaHUE OMOJOTHMYECKUX MPOIECCOBY,
«BBICOKONPOU3BOAUTENBHBIE BBIUMCICHUS», «Mojaenu W MeTONbl AMCKPETHOTO aHaIHu3ay,
«MeTobl COOPKH T€HETHYECKUX KOHCTPYKITHII.

B pesynabrare wusyueHuss aucuuiuiHbl «Pa3pa®oTka, WHTErpanuss U MOJAEpHU3ALUS
IPOTPaMMHOTO OOecredeHus» O00ydJaromumecss Ha OCHOBE NPUOOPETEHHBIX 3HAHWHA, YMEHHHA U
HABBIKOB JIOCTUTaIOT OCBOCHUSI KOMIIETSHIIMI Ha ONPeIeJICHHOM YPOBHE.

1. Ilepeyenb MIAHUPYEMBIX Pe3yJbTATOB 00y4ueHHsi (00pa3oBaTe/bHBIX Pe3ybTATOB)
Mo JUCHUIIHHE

Llesablo ocBOCHUS UCIUIUIMHBI «Pa3paboTka, MHTETpaus ¥ MOACPHHU3AIHS POTPaMMHOTO
oOecrieyeHus» sBiseTcsl (GopMuUpoBaHUE y OyIylIIMX BBIYCKHHUKOB KOMIETEHIMH B 00jacTu
COBPEMEHHBIX MOJXO0/0B 10 CO3JaHUI0, NHTErPallii U MOJEPHU3ALNUN POrPAMMHBIX IPOJAYKTOB B
00J1aCTH UCKYCCTBEHHOI'O UHTEJUIEKTA.

3agayamMu OCBOEHUS TUCIHILIHHEI (MOJYJIsS) SBISIOTCS (pOpMUpOBaHHUE Y 00yUaIOIIMXCS:

- npuoOpeTeHre 3HaHUN 0 U3YyYEHHME peau3aliil pa3IHMuHbBIX MOJelei, aJropuTMOB U
METOJI0OB UCKYCCTBEHHOTO UHTEJUIEKTA,

- (QopMmupoBaHHE HAaBBIKOB pabOTBl € MOJENSAMH, alrOpUTMaMH M  METOJaMH
HCKYCCTBEHHOT'O MHTEIIJIEKTA;

- HW3Y4YCHHME pealu3aluil pa3InyHbIX MOJEIEH, aIrOPUTMOB M METOJIOB HCKYCCTBEHHOI'O
MHTEJIeKTa Ha si3bike Python;

- pa3paboTKa BeO-CEepBUCOB aHAIN3A JAHHBIX.

B pesynbrare OCBOEHHS MNporpaMMbl MarucTparypbl OOydaroIIMHCS JOJKEH OBJIAJETh
CIIEAYIOIIMMU  pe3yiapTaTaMud oOyuyeHuss mo jgucuuiuinHe «Pa3paOoTka, wuHTerpauus u
MOJIEpHHU3aLUs IPOIPAMMHOTO 00€CTIEUEHUS»:

Komnerenmus u OO0pa3oBarenbHBIC Pe3yIbTaThl JUCIATIINHBI
WHUKATOPHI €€ (aTamnsl popMUpOBAHUS AUCIUTIIHHBI)
JIOCTHIKEHHS B 3HACT yMeeT BIIaJIcET
JTUCIIUILINHE
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aHaJIMu3a, pereHus 3a1a4
MPOTHO3UPOBAHUS, aHaju3a,
OIITHMU3ALINHU MIPOTHO3UPOBAHUSI,
n1abopaToOPHBIX ONITHUMHU3AIAH
MMPOTOKOJIOB U METOJIOB J1a00paTOPHBIX
HCCIICOBAHUS. MIPOTOKOJIOB U METOJIOB
HCCIEI0BaHuUs.

HUIIK 4.5. Bmageer OP-2 Bnaneer
HaBBIKAMH  pa3pabOTKH HaBBIKAMH pa3pabOTKH
110, aHanIm3a 110, aHanusa
MOJYYCHHBIX  JIaHHBIX, MOJTyYEHHBIX JIaHHBIX,
CTATUCTUYCCKOMN CTAaTUCTUYCCKOMN
00paboTKH, XpaHEHUS W 00paboTKH, XpaHEHHS U
JIOKYMEHTAIUU JIOKYMEHTAIUU
pE3yJIbTATOB. pE3yJIbTaTOB.

2. O0beM JUCUMIUIMHBI B 3a4Y€THBIX €IMHULAX ¢ YKa3aHHMEM KOJHYeCTBa

aKajeMMYeCKMX 4acoB, BbIIeJIeHHbIX HAa KOHTAKTHYI0 Ppadory o0y4yalommxcs ¢
npenojgasaresieM (M0 BHAAM Y4eOHBIX 3aHATHI) M HAa CAMOCTOATEJILHYIO PadoTy
00yYaKOIUXCS:
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3. Copepxanue TUCHUIIUHBI,

CTPYKTYPHMPOBaHHOEe 10 TeMaMm (pasaenam) ¢

YKazaHHEeM OTBECACHHOI0 Ha HHUX KOJHYECTBA AKAACMHYECCKHUX YacoB M BHIAOB y‘lCﬁHLIX

3AHATUN

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUUECHMEA AKAOEMUYUECKUX
uacoe u U006 yueonvix 3anamuil, 0POPMICHHBIX B BUE TaOIHIIbI:

HaumenoBanue pas3aciia u TEM

KonngectBo yacoB no ¢popmam

OpraHu3aruu
00vUueHus

JlexuimonHbIe

3aHATUSA
[IpakTrnueckue

3aHATUA

JlaboparopHsble
3aHATUA
CamocTosTeTbHas
pabora

3 cemecTp




Pazgen 1. OcHOBBI  paboTel ¢ JaHHBIMH W 2 10 30
CTaTUCTUYCCKUMU MOACISIMA UX aHAJIN3a

Paznen 2. Pazpabotka UHTEJUICKTYaJbHbIX 2 10 27
MH()OPMAIIMOHHBIX CHCTEM
NTOI'O: 4 20 57

3.2. KpaTkoe onucaHue cojiep:kaHusi TeM (pa3/ieJioB) AU CHUITUHBI
Kparkoe cogepkanue Kypca

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

Tema 2. DxcnepuMeHTHI ¢ MOZCIISIMU aHAIN3a IaHHBIX B Python

Paszneu 2. Pa3paboTka MHTENIEKTYAJbHBIX MH(OPMANUOHHBIX CHCTEM

Tema 1. Be6-cepBuch aHaM3a TaHHBIX

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

CaMocTosiTenbHast paboTa MaruCTPaHTOB SABIIAETCS 0Cc000M (HopMoil opraHuzanuu yueOHOTo
npoliecca, MpeACTapystoNas co00l MIaHUPYEMYO, TI03HABaTEIbHO, OPraHU3allMOHHO U METOINYECKU
HAIPaBIIEMYIO JEATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYH) Ha JOCTUKEHUE KOHKPETHOIO
pe3yibTara, OCYIIECTBISIEMYIO Oe3 MpsiMoii momomw mpenogaBatens. CamocrosiTenbHas padoTa
MarucTpaHTOB SIBIISIETCSl COCTABHOM 4YacThi0 yuyeOHOW pabOThl M MMEET LEeNbI0 3aKpeIuieHHe U
yriayOJeHue IMOJIyYeHHbIX 3HAHWW W HABBIKOB, MOUCK U MPHOOpETEHUE HOBBIX 3HAHWM, a Takke
BBIMIOJTHEHHE YYeOHBIX 3aJaHHii, MOATOTOBKY K TMPEACTOALIMM 3aHATHSAM H Sk3ameHy. OnHa
IpelycCMaTpUBaeT, Kak MpaBHIIO, pa3paboTKy pedepaTroB, HaANMCAaHHE JOKJIAIO0B, BBIOJHEHUE
TBOPYECKUX, UHIUBHIyaJbHBIX 33JaHUI B COOTBETCTBUHU C YU€OHOH MpOrpaMMoi (TeMaTH4eCKUM
IUTAHOM M3YYeHMs] JUCHMIUIMHBI). TeMa N Takoro BBICTYIJICHUS MOXET OBITh MpeIoXKeHa
npernojiaBaTesieM MM HU30paHa caMMM MarucTpaHTOM, HO MaTepuaj BBICTYIUIEHUS HE JIOJDKEH
nyOiaupoBaTh JIEKUMOHHBIA Martepuan. PedepaTuBHBI MaTepuan CIyKUT JONOJIHUTEIbHOU
uHpopmanueit Uit paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAs IIeNb JIaHHOTO BUAA PalbOTHI
COCTOUT B 00YYEHMHM MarucCTpaHTOB METO/JaM CaMOCTOSITEIbHOM paboOThl ¢ yueOHBIM MaTEpUATIOM.
Jlns TONHOTBI YCBOGHUSI TeM, BBIHECEHHBIX B IPAKTUUECKHE 3aHATUS, Tpedyercs paboTta ¢
neporcrouHrkamMu. Kypc mnpegycMarpuBaeT caMOCTOSITENIbHYIO paboTy MAarucTpaHToB €O
creuuanbHoOi nureparypoil. CrenyeT OTMETUTh, YTO CaMOCTOsITeNbHas paboTa MarucTpaHTOB
pe3y/ibTaTMBHA JHIIb TOIJA, KOIJAa OHAa BBINOJHAETCS CHCTEMAaTHYECKH, IIJJAHOMEPHO U
LIEJICHAIIPaBJIEHHO.

3agaHus ISl CaMOCTOSITEIBHOM paOOThI MPeIyCMaTPUBAIOT MCIIOIb30BaHUE HEOOXOIMMBIX
TEPMUHOB U TMOHATUH MO mpobiemaTtuke Kypca. OHM HalleNMBAIOT HA MPAKTHUECKYI0 paboTy Mo
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOoucK Oubianorpaduueckoro Marepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIMHU, WIUTIOCTPATUBHBIX MaTE€pHUaoB. 3aJjaHUs 110 CAMOCTOSITEIbHON paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOMOTHUTEIHLHON MPpOopaboTKH.

OOuwmii o6beM caMOCTOSTENbHOW pPAabOThl OOYYAIOMIMXCS MO AMCHUUIUIMHE BKJIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYJEHTOB B TEUEHHUE CEMECTPA.

AyIuTOpHas caMOCTOsTENbHAs paboTa OCYIIECTBISAETCS B (pOpME BBITOJHEHHS TECTOBBIX
3aJaHul, Keilc-3a/1ay, MHCbMEHHBIX MPOBEPOYHBIX pPA0OT MO JAUCHUIUIMHE. AyIUTOpHAas
caMmocTosiTeNbHas paboTa oOecriedyeHa 0a30if TECTOBBIX MaTepUANIOB, Keiic-3aad Mo pasjenam
JTUCIUTUIAHBI.

BHreaynuropHas camocTosiTenbHast paboTa ocymiecTBisieTcs B opmax:

- MOJITOTOBKH K YCTHBIM JIOKJIaJaM (BBICTYIUICHHSM T10 TeMe pedepara);

- MOJITOTOBKA U 3aIIuTa pedepaTos;



Hepeueub mem u 6onpocoe

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

DKCIIepUMEHTHI ¢ MOJICIISIMU aHaJIM3a IaHHBIX B Python

Pa3paboTka HHTEIEKTYaIbHBIX HH)OPMALIMOHHBIX CHCTEM
Be6-cepBuch aHanM3a JTaHHBIX

orwdE

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem s
UCNOIb306aAMb YUEOHO-MEMOOUYeCKUEe MAMEPUATIBL:

1. Boponuna B.B. Teopus u npakTuka MammHHOTO oOydeHus : yaeOHoe mocobue / B. B.
Boponuna, A. B. Muxees, H. I'. SIpymkuna, K. B. CstoB. — YaesnHosck : Yal'TVY, 2017. — 290 c.
Hoctynen takxke B UHTEepHeTre. - bubmumorp.: ¢. 155-158 (30 na3.). - ISBN 978-5-9795-1564-9.
Pexxum moctyna: http://venec.ulstu.ru/lib/disk/2017/191.pdf

5. IlpumepHble OLIEHOYHBbIE MATEPUAJBI /Jsi NPOBEAEeHHS] TeKYLIero KOHTPOJIs
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1Mo JUCUUIInHe

Opranu3anus v NpoBeJieHNe aTTECTAIIMU CTY/AeHTa

®I'OC BO opueHTHpPOBaHbl MPEUMYILIECTBEHHO HE Ha COOOILIEHHE O0Yy4arolemMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUM, HO Ha BBIPA0OTKY Y KOMIETEHLMH — JUHAMHYECKOro Habopa
3HAHWW, YMEHMI, HaABBIKOB M JIMYHOCTHBIX KadeCTB, KOTOPHIE IO3BOJISIT BBIIYCKHHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/Aa U YCIEITHO NPOPeCCHOHATHHO PEaTN30BbIBATHCS.

B nporecce oneHKH MarucTpaHTOB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJUIMOHHBIE, TaK
U VHHOBAIlMOHHBIE THUINBI, BUJbI U (QopMbl KOHTpoJs. [Ipm 3TOM moCTENEeHHO TpagUIOHHBIE
CpPEICTBA COBEPLICHCTBYIOTCSI B PYCI€ KOMIIETEHTHOCTHOIO IIOAXOJd, a WHHOBALIMOHHBIC
CpelcTBa aJanTUPOBaHbI ISl IOBCEMECTHOTO IPUMEHEHNS B POCCUMCKON BY30BCKOM MPAKTHUKE.

Ileq» nmpoBeaeHHs aTTeCTAllMM — IPOBEPKAa OCBOEHHMsS 00pa30BaTeNbHOIN IMPOrpamMMbl
JUCLUIUIMHBI-TIPAKTUKYMa yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YJIbTATOB.

IIpome:xyTOoYHAs aTTeCTANMA OCYILECTBIIAETCS B KOHILE CEMECTpa M 3aBepllacT
WU3y4eHUE NHUCHMIUIMHBL, IIOMOTAaeT OLEHUTh KPYIHbIE COBOKYIHOCTHM 3HaHUM W YMEHHH,
(dbopMHpOBaHUE ONPEeTIEHHBIX KOMIETEHIIHH.

OneHOYHBIMU CpEICTBAMHM TEKYIIErOo OLIEHWBAHUS SIBJSIOTCSA: YCTHBIE OIPOCHI, TEKYyIIUE
IpakTU4Yeckue paboThl, JOKJIA/bl, KOHTpoJbHAs pabora. KoHTpoab ycBoeHMs Marepuaina BeleTcs
PEryJIsIpHO B TEUEHHE BCETO CEMECTPA HA MPAKTUYECKUX 3aHATHSX.

Ne CPEJICTBA OLIEHUBAHMNSI, ObpazoBaTenbHbIe
n/n MCTOJIb3yeMbIe /ISl TEKYIIETO OLlEHUBaHUS PE3YNbTAThI TUCITUTUIAHBI
nokasaressi GopMHUpOBaHHSI KOMIETESHITUH
OueHovHbIe cpeacTBa A/ TeKYLIel OP-1 Ymeer npuMeHATh 3HaHUS B
aTTeCcTAIlNH obmactu I T-TexHOMOT M I
OC-1 Pedepar (moxmnan) c npe3eHTauei pelIeHus 3a/1ay aHaJIn3a,
OC-2 Tecr IIPOTHO3UPOBAHHUS, ONTUMHU3ALIII
OC-3 KonrponbHas pabora 71a00paTOPHBIX MPOTOKOJIOB U
OC-4 JlabopatopHas pabota METOIOB HCCIICTOBAHUS
OC-5 Pedepar (noxmnan) ¢ mpe3eHTanuein OP-2 Bnazneet HaBbIKaMu
OC-6 KonrtposnpHas pabota paspabotku 10, ananuza
OueHo4YHBIE CPeACTBA AJs1 MPOMEXKYTOUHOI MOJTyYEHHBIX JIaHHBIX,
arrecTaunu CTaTUCTUYECKOM 00paboTKH,
OC-7 Dx3ameH B popMe YCTHOTO XpaHEHHS U JOKYMEHTALUU
cobecenoBaHus pe3yNbTaToB.




OnrcaHue OIEHOYHBIX CPEIACTB W HEO0OXOAMMOTro 0o0OpyAOBaHHS (JIEMOHCTPAIMOHHOTO
MaTepuana), a TaKXkKe MpoUeAypbl M KPUTEpUU OLEHUBAHUS WHIUKATOPOB JIOCTHIKEHUS
KOMIICTCHIIMA Ha PA3JIMYHBIX dTamax uxX (OpMHpPOBAHMS B MPOIECCE OCBOCHHUS 00pa3oBaTEIIbHOM
HpOI‘paMMBI HpeZ[CTaBJIeHBI B CDOHIIG OILICHOYHBIX CpGI[CTB JJI TeKyIJ_IeI‘O KOHTpOJISI YCHeBaeMOCTI/I
U TPOMEXKYTOUHOM aTTecTaluu 10 JuciuIuMHe «Pa3paboTka, WHTErpamuss W MOJCPHHU3AIUSA
IPOTPAMMHOTO O0ECTICUCHUS.

Mamepuanst, ucnov3yemole 011 MmeKyuie2o KOHMpPONsA yCReeaemocmu
o0yuarwuxca no OucCyuUnIuUHe

MaTepI/Ia.HBI AJId OpraHu3anuu TCKyH.[CfI arTeCTalvy NpcACTaBJICHBI B m5 IporpamMmal.

Mamepuanst, ucnoibyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocmu
o0yuarmuxca no OuCyuUnIuUHe

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

1. OcHOBBI pabOTHI C IAaHHBIMU ¥ CTATUCTHYCCKUMH MOJICIISIMH UX aHAJIH3a

2. Pabota ¢ manasiMu B python

3. DKCIepUMEHTHI ¢ MOJICIISIMH aHaJlk3a JaHHBIX B Python

4. .Pa3paboTka MHTEUICKTYaJIbHBIX HHPOPMAIIMOHHBIX CHCTEM

5. Beb-cepBuchl aHanm3a JaHHBIX

B koHIIe M3y4YeHUsT TUCHUTUIMHBI TOBOAATCS UTOTH PabOThl MATUCTPAHTOB Ha JISKITMOHHBIX
Y NIPAKTUYECKUX 3aHATHUSIX IIyTEM CYMMHPOBaHUS 3apa00TaHHBIX OAJJIOB B TEYCHHE CEMECTPA.

KpnTepml OlleHMBAHUS 3HAHUI oﬁyqammuxm mo JTMCHUIIJINHE

Dopmuposanue 6a1TbHO-PEUMUHS080U OYEHKU pabombl 00YYaAOWUXCS

ITocemenne | Ilocemenue Pa6ora Ha DK3aMeH
JCKIUNA | MPAKTUYECKUX TMPAKTHUECKUX
3aHATUN 3aHATHUSX

o |PasbammoBkamno| 2x1=2 10 x 1=10 224 6amra 64 Oamta
5 BUJaM paboT OasoB OasoB
3
o CyMMapHbIit 2 Gamna 12 6amnoB 236 6ammoB | 300 Gannos
@ Makc. 6ai max max max max

Kpumepuu OYECHUBAHUA pa6ombl 06)/1!61}07148200}1

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

6. MeTonuyeckue yKa3aHus il 00y4alOIUXCH 110 OCBOCHUIO JUCUMIIIMHBI

VYcnenHoe m3ydeHue Kypca TpeOyeT OT 0O0y4aromuxcs TOCEIICHUs JICKIUM, aKTHBHOU
paboTel Ha 7aOOPATOPHBIX 3aHSTHUSIX, BBIONHEHUS BCEX Y4YEOHBIX 3a/laHUN TpernojaBaTes,
O03HAKOMJICHHSI C OCHOBHOM U JIONTOJTHUTEILHON JTIUTEPATYPOU.

3anuch JeKnMH — oaHa U3 (OpM aKTHBHOW CaMOCTOSTEIHHOW paboThl 0O0ydaromuxcs,
TpeOyroliasi HaBHIKOB U YMEHHUSI KPAaTKO, CXEMaTUYHO, MOCIEI0BATEIbHO U JIOTUYHO (PUKCUPOBAThH



OCHOBHBIC  TIOJIOKEHHUS, BBIBOJBI, 0000meHuss, GOPMYIMPOBKH. B  KOHIE  JeKIuu
npernoaaBaTelb OcTaBisieT BpeMs (5 MUHYT) Ui TOro, 4TOOBI 00yJaroUIHecss UMEITH BO3MOXKHOCTD
3aJaTh YTOUHSAIOIIME BONPOCHI MO HM3ydaeMOMY Mmarepuany. M3-3a HeZOCTaTOYHOro KOJMYeCcTBa
AyIUTOPHBIX YacOB HEKOTOpble TEMbl HE YOAeTCs OCBETHTh B TIOJIHOM OOBEME, MOITOMY
IperojaBaresb, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT HA CaMOCTOSTEIBHYIO
paboTy MarucTpaHTOB, PEKOMEHIys Ty WM HHYIO JuTeparypy. Kpome sToro, mis Jydinero
OCBOCHHS MaTepuaja M CHCTEMAaTHU3alMM 3HAHUK 10 JTUCHUIUIMHE, HEO0O0XOAUMO MOCTOSHHO
pa3bupars Marepuasbl JIEKIUH MO KOHCIIEKTaM M Y4eOHBIM MmocoOusM. B cimydae HeoOXxomumocTu
oOpararbes K MPernoaBaTeNio 3a KOHCYIbTAIUEH.

[ToaroroBka Kk JIaDOPATOPHBIM 3aAHATHSIM.

[Tpu moxroroBke K J1aOOPaTOPHBIM 3aHATHAM OO0YYAIOIIUICS JOIKEH U3YYUTh TEOPETUICCKHN
MaTtepuaig Mo TeMe 3aHATHs (MCHOIb30BaTh KOHCHEKT JIEKIUM, M3Y4YUTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTBCS C JOTOTHUTEIBHON JIUTEPaTypOid, MpU HEOOXOAMMOCTH JOIOIHUTH KOHCIIEKT, JIeNasi B
HEM COOTBETCTBYIOIME 3alMCh M3 JIMTEPaTypHBIX HCTOYHHMKOB). B ciydae 3arpyaHeHHid,
BO3HUKAIOIIUX IPU OCBOEGHMM TEOPETHMUYECKOTO MaTepuaia, CTYAEHTY cleayeT oOpamarbes 3a
KOHCYJbTAIlMe K TMpenojaBarento. Mnsg Ha KOHCynbTalMio, HEOOXOJMMO XOpOIIO 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 BeimonHeHuu padoT
MarucTpant oQpopmisieT alb0oM (TeTpajab) MO J1adOPaTOpPHOMY MPAKTUKYMY, KOTOPBIM CIaeTcs Ha
MIPOBEPKY B KOHIIE CEMECTpa.

PesynbpTaThl BBIIOIHEHUS TaOOPAaTOPHBIX PadOT OLEHUBAIOTCA B Oaiax, B COOTBETCTBUU C
0alIbHO-PEUTUHTOBOM CHCTEMOI YHUBEPCUTETA.

IloaroroBka x ycTHOMY OHpocCy.

[Ipy MOAroTOBKE K YCTHOMY OINPOCY HEOOXOAWMO HU3YYUTh TEOPETUYECKUN Marepuan Mo
mucuuiuinHe. C  1enbl0  OKa3aHMs IOMOIIM MAarucTpaHTaM Ipu  IOJrOTOBKE K 3aHATHIM
IpernoaBaTeneM MPOBOAUTCS TPYIIOBAs KOHCYIbTAIMS C LENbI0 Pa3bsiCHEHUsS HauOojee CIIOMKHBIX
BOIIPOCOB TEOPETUYECKOI'0 MaTepHaa.

Iloaroroska k I0KJIaAy ¢ NPe3eHTALUEH.

Jloknanel fenarTcs € LEIbl0 MPOBEPKM TEOPEeTHMYECKHX 3HAHUM 00ydarolerocs, ero
CIIOCOOHOCTH CaMOCTOSTENIbHO TMPHOOpeTaTh HOBBIE 3HAHUA, pPaboTaTh C HMH(POPMALMOHHBIMU
pecypcamMu M U3BJIEKaTh HYKHYIO HH(POPMALHIO.

[TpoaomKUTENHHOCTD MOKIIAAa HE JOJDKHA MPEBHIATh 5 MUHYT. TemMy JO0KIaaa MarucTpaHT
BBIOMPAET 110 KEJIAHUIO U3 MPEAJIOKEHHOTO CITUCKA.

IIpyu mnoxaroToBKe JOKJIaga MAarkucTpaHT JODKEH M3Y4UTh TEOPEeTHUYECKU Matepual,
UCMOJb3Yysl OCHOBHYIO U JIONOJHUTENbHYIO JIUTEparypy, oO0S3aTeIbHO COCTaBUTh ILJIaH JOKJIaja
(mepeueHb paccMaTPHBACMBIX KM BOIPOCOB, OTPAKAIOIIMX CTPYKTYPY M MOCIEIOBATEILHOCTD
MarepHaa), MoJroOTOBUTh MPE3CHTAIIUIO.

BeicTymiieHne  IOMDKHO — CTPOUTBCS  CBOOOJHO,  YOEIUTENbHO W apryMEHTHPOBAHO.
[IpenonaBarens ciaequT, YTOOBI BBICTYIUIEHHUE HE CBOJMIIOCH K IIPOCTOMY BOCIPOHM3BEIEHUIO TEKCTA,
HE JIOIYCKAeTCs POCTOE YTEHNE COCTABIIEHHOTO KOHCIIEKTa JIOKJIaa. BeIcTynaromuii Takxke JomKeH
OBITH TOTOBBIM K BOIIPOCAM ayIUTOPUH U TUCKYCCHH.

IL1aHbI NPAKTHYECKUX 3aHATHH

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

IIpakTnyeckoe 3anaTne Ne 2. AHanu3 JaHHBIX O Taccakupax TuTaHuka

IIpakTHyeckoe 3ansitue Ne 3. BimsiHue perynspusanii HA MHOTOCJIOMHYIO CE€Th IIPSIMOTO
pacnpocTpaHEHUs

IIpakTuyeckoe 3ansiTue Ne 4. PanxupoBaHue MPU3HAKOB

IIpakTueckoe 3ansiTue Ne 5. Be6-cepBuc aHanm3a JaHHBIX



7. IlepeyeHb OCHOBHOM W JOMOJIHUTEJIbHOI Yy4yeOHOMH JMTepaTypbl, HEOOXOAUMOI 1JIA
OCBOEHHUS TUCHUILINHBI

OcHoBHas1 JInTepaTypa

1. Ilepemutuna, T. O. YnpapneHue KaueCTBOM NPOTPaMMHBIX CHCTEM : ydeOHOe mocodue /
T. O. Ilepemutuna ; Tomckuii ['ocymapcTBEHHBI YHHUBEPCUTET CHCTEM YIPaBICHHUS U
pamguosniektporuku (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. MHOTo3TanHblii aHaIM3 apXUTEKTYPHOW HAJIEKHOCTH W CHUHTE3
OTKa30yCTOMYMBOTO IMPOrpaMMHOT0 obecriedenus cinoxubix cucreM / A. C. Kysnemnos, C. B.
Yenmos, P. FO. Ilaper ; Cubupckuii denepanpubiii yHUBepcuTeT. — KpacHosipck : Cubupckuit
denepanbubiii yauBepcuteT (CDY), 2013. — 143 c. : un., tadi., cxem. — ISBN 978-5-7638-2730-9.
— URL: https://biblioclub.ru/index.php?page=book&id=363933

JonosHUTeIbLHAS JUTEpPaTypa

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

2. [Tantuna, W. B. BeruncnutensHas MaTemaTHKa [ DJIeKTpOHHBINA pecypc] : yuebnuk / U. B.
[TanTuHa, A. B. CHHUYKOB. - 2-¢ u31., mepepad. u joi. - Mocksa : MOITY Cuneprus, 2012. - 176
c. - (VuuBepcurerckas cepus). - ISBN 978-5-4257-0064-3. - Tekct : snektponnsii. - URL:
https://znanium.com/catalog/product/451160

HHTepHeT-HCTO‘lHI/IKI/I

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

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

3. Marepuansl OTKPBITOrO Kypca MO MammmHHOMY o0y4deHnto ot kommanuu ODS. URL:
https://habrahabr.ru/company/ods/blog/3256
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JIuct cornacoBaHus paboyeil mporpaMMsl
yueGHOM AMCLUILTMHEI (IPAKTHKH)

Hanpasyenne noaroroku: 06.04.01 buosorus
Hpo¢uan: buonnpopmaTnka 1 CUCTEMHAS Ouonorus
PaGouasi nporpamma Pa3paGoTka, MHTErpaLis 1 MOJIEpHU3ALHs POrPaMMHOTO

obecnieueHus
Cocraputenn: EJ. Antonosa; I'.1O. I'ycekos — YussHoBck: Yl TIY, 2023.

[IporpaMMa cOCTaBlieHa C y4YeToM (elepanbHOro TroCyHapCTBEHHOTO
o6pa3oBaTeNbHOTO  CTaHAapTa  BBICIIETO o0pazoBaHMsi [0 HamNpaBICHHIO
noarorosku 06.04.01. Buonorus, yTBepxaéHHOro MHHHCTEPCTBOM o0Opa3oBaHus
u Hayku Poccuiickoii ®enepaniuy, 1 B COOTBETCTBUH C y4eOHBIM ILUIaHOM.

CocraButenu __-—~~7 E.J. AHTOHOBA; I'.JO. I'ycbkoB
(noonucs) (noonucs)

Pa6oyas mporpamMma y4eOHOH NUCIUATIIMHEL (mpakTuxu) ofoOpeHa Ha 3acellaHHuh
xadeaps! 6uonorny i xumun 5" mast 2023 1., IPOTOKON Ne 10

3apemyromuii kadeapoi
H.A. JlenrecoBa 25 04fF 2023
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AuyHas noonuce pacwugposka noonucu dama

Paboyas mnporpamMma y4eOHOW AHUCLUTUIMHEI (IpakTHKW) COIJlacoBaHa C
OubIHOTEKOMN

CotpyaHHK 6H6HHW - _
! e 10.5. Mapcakosa e

nullnan noonuce pacwugposka noonucu oama

I[lporpaMma paccMOTpeHa U ofoOpeHa Ha 3aCeflaHHH YHEHOTo COBeTa
ecTecTBeHHO-Teorpaduueckoro daxymsrera "31" mast 2023 r., IPOTOKOIL Ne6
I[Mpencenarens y4eHOro COBETa eCTeCTBEHHO-reorpapuueckoro QpaxynsTeTa

M/ __JI.A. ®poioB 1Y oy, 1002

/tﬂmai noonuce pacuug)poera noonucu oama
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