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Pabouast mporpamMma nucnuiumHbl «BBenenne B aHanu3 JaHHBIX». HampaBiieHHe mOArOTOBKH
09.03.03 IpuknaaHas uHGOpMaTHKA, HAIIPABICHHOCTD (poduib): «AHanu3 naHHbx» / A.A. Illectemu-
poB — M.: UMIID um. A.C. I'puboenosa. — 19 c.

PaGouas mporpamma AMCHMIUIMHBI COCTABICHA HA OCHOBaHMH (eJepaTbHOIO TOCYIapCTBEHHO-
ro 00pa3oBaTeIbHOIO CTaHAApTa BICIIEr0 00pa3oBaHus — OakalaBpHaT MO HAIMIPABJICHUIO MOJATOTOBKU
09.03.03 IlpuknagHas nHPOpPMATHKA, YTBEPKISHHOTO MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U HAYKH
Poccutickoit ®eneparuu ot «19» centsadops 2017 Ne 922 (c u3MeHeHHsIMHU U JonojaHeHussMu) U [1po-
(deccuonanpHOro cranmapra «lIporpaMMucT», yTBEpKIEHHOTO MPUKa30M MUHHCTEPCTBA TPyJa U CO-
nuansHo# 3ammThl Poccuiickoit @enepanuu ot 18 HostOps 2013 1. Ne 6791 (3apeructpupoBan MuHu-
crepctBoM toctuiuu Poccuiickoit denepanuu 18 nexabps 2013 r., peructpaunonnsiit Ne 30635), ¢
M3MEHEHUEM, BHECEHHBIM ITPUKa30M MUHHCTEPCTBA TPyAa U coUManbHOM 3amuThl Poccuiickoit Dene-
pauuu ot 12 gexabpst 2016 r. Ne 727w (3apeructpupoBan MunmucrepctBoM roctuuuu Poccuiickoii ®e-
nepauuu 13 saBaps 2017 r., peructpanuonusiii Ne 45230), [Ipodeccuonansuoro crannapra «Crenna-
JUCT TI0 UH-(POPMAIIMOHHBIM CHCTEMaM», YTBEPKICHHBIN MprKa3oM MUHHCTEPCTBA TPYAa U COIHAITb-
Ho# 3amuThl Poccuiickori ®eneparuu ot 18 Hosa0ps 2014 r. Ne 896H (3apeructpupoBan MuHuctep-
cTBoM toctuniuu Poccuiickoit denepanuu 24 nexadpst 2014 r., peructpannonuasii Ne 35361), ¢ uzme-
HEHUEM, BHECEHHBIM IIPUKa30M MUHHCTEPCTBA TPy/ila U COIMaNIbHOM 3amuThl Poccuiickoii deneparumn
ot 12 nexabpst 2016 r. Ne 7271 (3apeructpupoBan MuHHCTEpcTBOM FocTULIMH Poccuiickoit deneparmn
13 suBaps 2017 r., peructparmonnsliit Ne 45230)

Pazpabotunku: K.a.H. A.A. lllectemupos
Hazaposa H.A., k.3.H., JIOLIEHT, 3aMECTHTEIIb PYKOBOIUTE-
OTBETCTBEHHBIN PCLUCH3CHT: JIid germapTaMeHTa HaJIOTOB U HAJIOTOBOI'O aAMUHUCTPUPO-

BaHusa OUHAHCOBOTO YHUBEpCcUTeTa MpH [IpaBuTenbpCcTBe
Poccuiickoit denepanun
(D.U.0., yu. cmenens, yu. 36anue, 00JIHCHOCHb)

Pabouas mporpamMma JUCHMIUIMHBI pacCMOTpPEeHa W 0J00peHa Ha 3acefaHuu Kadeapbl HHHOBA-
LIMOHHOTO MEHE/DKMEHTA U npeanpunuMarenbersa 06.06.2023r., nmpotokon Neb

3aBenyroumii kadeapoit / /k.3.H. A.A. Hlecremupos/

(moamuce)

CoriacoBano ot bubnuorexku /O.E. Crenkuna/

(moamuce)
O.E. Crenkuna
(moamuce)



PA3AEJ 1. LHIEJIN U 3AJJAYHA OCBOEHMS JUCIHUITIIAHBI

Ilenmpr0 OCBOSHHUS AUCITUIUIMHEI «BBeneHne B aHAIN3 JAHHBIX» SBISIETCS (OPMHUPOBAHHE Y CTYIACHTOB
HAaBBIKOB PEIIICHUS THIIOBBIX MPO(ECCUOHATBHBIX 33/1a4 ¢ HCIIOI30BAHUEM METOJIOB aHAJIM3a JIAHHBIX.

3amaun, pemaeMble B X0A€ OCBOCHUS POTPAMMBI TUCITHILTAHEL:
— O3HAKOMHUTH O0YYAIOMIUXCS C BO3MOKHOCTSMH IIPOTPAMMHBIX MTPOAYKTOB JIJISl aHATN3a TaHHBIX;
— c(opMHUPOBATh HABBIKHU HCIIOJIb30BaHUS IPOTPAMMHOTO O0CCIICUCHMS [T PEIICHUS 3a/1a4 aHaI13a TaHHbBIX.

PA3IEJ 2. IINTAHUPYEMBIE PE3YJIbTATHI OBYYEHMA IO JUCHUTIJIMHE, COOTHECEHHBIE C IIJIAHUPYE-

MBIMU PE3YJILTATAMM OCBOEHHSA OBPA3OBATEJBHOM ITPOT'PAMMBI

R ;f:;f_ HNHanKaTopbl A0CTHKEHUS] KOMIIeTeHIMH (17151 TIaHHU-
eI CROT e~ DopMyJIHPOBKA POBAHINS PE3YIILTATOB 0o0ydeHus 1Mo dIIeMeHTaM 00pa3o-
N KOMIIeTeHIIH U BaTEJIbHON MPOrpaMMbl ¥ COOTBETCTBYIOIINX OLEHOYHBIX
TeHU Ul TeH-
CPEIICTB)
MU
YHuBepcajJbHble KOMIIETeHINHU
CucremHoe u YK-1 | CnocobGeH ocy- NYK-1.1 3HaTh MeTO b TOMCKA HH(DOPMALIUH JIIS pellie-
KPUTHYECKOE IIECTBIIATH MOUCK, HUSI [TIOCTaBJICHHOH 3a1a41
MBIIUICHUE kputnueckuid anamu3 | UYK-1.2 YmeTs npoBoAUTh KPUTHYECKUM aHATIU3 U CUH-
W CUHTE3 HHpOpMa- Te3 nHdopMamu
L1U, IPUME-HSATh NYK-1.3 Bnagers cUCTEMHBIM MOAXOAOM JIsl pELICHUS
CHCTEMHBIH MOJ-XOX | IMOCTaBJICHHBIX 33134
JUTS PEIIeHus T10-
CTaBJICHHBIX 3a/1a4
Pa3paboTka u YK -2 | CnocobGeH ompee- NYK-2.1 3HaTh B paMKax MOCTaBICHHOH IIEITH KaK OTpe-
peanu3anus npo- JSITH KPYT 337124 B JeNIUTh COBOKYITHOCTh 3a]1a4, 00eCIeUnBaIOILUX ee J0-
€KTOB paMKax IocTaBJIeH- CTH)KEHHE C YY€TOM UMEIOIINXCS PeCypCOB U OTpaHHYe-
HOI1 11eJTH U BBIOU- HUNA
patb ontuManb-Hele | UYK-2.2 VYMmeTs nenonp30BaTh anropuTMU3NPOBAHHBIN
CHOCOOBI UX pe- o0MIMi TOAXO0/ K PELICHHUIO 33/1a4 B PaMKaXx MOCTaBIICH-
HICHHS, UCXOJIS U3 HOU 11eTIH, BBIOMpAET ONTHMAIbHbIE CIIOCOOBI HX PEIICHUS
JIeH-CTBYIOIIMX Mpa- NYK-2.3 Brnagers MeTOIaMU BHICTPAUBAHUS CUCTEMBI
BOBBIX HOPM, HMEIO- | 3aJ1a4 ¥ BEIOMPATh ONTUMAIIbHBIE CITOCOOBI PEIICHHUS 110-
IIUXCS Pe-CYPCOB U CTaBJICHHBIX IIeJIeH, NCXO U3 IEHCTBYIONIUX MTPABOBBIX
OrpaHUYEeHUN HOpMaM
ITPO®ECCHOHAJBHBIE KOMIETEHIUN
Tpynosbie GyHKIUH

Kon, HaumeHoBaHue
npodgeccuoHaIb
HBIX KOMIeTeHIUI

(x011, HAMMEHOBA-
HHUe)/ypoBeHb (TOTYPo-
BeHb) KBaJu(puKauun

HuankaTopbl 10CTHKeHUs] KOMITeTeHIINH (U1 IUIAHMPOBAHMS Pe3y/1bTATOB
00y4eHHs 110 31eMeHTaM 00pa30BaTeJbHOM NPOrpaMMbl H COOTBETCTBYIO-

IHUX OCHOYHBIX CpelICTB)

OT® (xoa, HaumeHoBanue) / [lpogeccnoHaIbHBIN CTAaHAAPT (K01, HAUMEHOBAHHE)

Tun(el) 3axga4(u) npodeccHoOHAIbHOI 1eSITEJILHOCTH

D. Pa3padorka TpeGoBaHmii 1 npoekTUpoBaHue NporpaMmuoro odecnevyenus/ 06.001 Iporpammucr

IIpoexTHBIH

I[IK-1. Cnooco6-
HOCTBH HpOCKTI/I-
poBarh IpPUKIAA-
HOE MPOTPaMMHOE
obecrieueHue

D/03.6 Ilpoektupo-
BaHHUE IPOTPAMMHOI0
obecrieueHUs

NIIK-1.1 3HaTh NpUHIUIBI TOCTPOEHUS apXUTEKTYPHI IPOrpaMM-
HOTO OOecTieueHHs] W BHBI apXUTEKTYypPhl IPOTPaAaMMHOTO obecrie-
YEHHsI; TUIMIOBBIE pPEIIeHNs, OMOIMOTEKH MPOTPaMMHBIX MOJIYJIEH,
11a0JIOHBI, KJIacChl 0OBEKTOB, UCIIONb3yeMbIE MPU pa3paboTKe Mmpo-
TpaMMHOTO 00ECTeYeHNs; METOABl M CPENCTBAa MPOECKTHPOBAHHSA
MPOrPaMMHOTO 00ECIIEYeHHs; METOJIBI U CPENICTBA MPOEKTHUPOBA-
HUs1 043 JaHHBIX; METOJIBI U CPEACTBA MPOEKTUPOBAHMUS IPOTrPaAMM-
HBIX HHTEpQEicoB

NIIK-1.2 YMeTs UCTIONB30BaTh CYIIECTBYIONINE TUIIOBBIE PEIICHHS
1 mWalJI0HBI MPOEKTUPOBAHUS MPOTPAMMHOI0 0OECIeUeHHs; TpH-
MEHATh METOJABl M CpEACTBAa MNPOEKTHPOBAHUSA MPOrPaMMHOIO
oOecrieyeHus1, CTPYKTYp JlaHHbIX, 0a3 JaHHBIX, IPOTPAMMHBIX WH-
TepdeiicoB; OCyIIECTBIIATh KOMMYHUKAIIUK C 3aMHTEPECOBAHHBIMU
CTOpOHaMHU




UIIK-1.3 Bnagers pa3paboTKOi, M3MEHEHHEM M COTJIaCOBAHUEM
ApPXUTEKTYpbl IPOTPaMMHOI0 OOECIIEYEHUsI C CUCTEMHBIM aHaJIU-
TUKOM U apXUTEKTOPOM IIPOrPaMMHOI0 OOECIEUYeHUs; CUCTEMOM
MIPOEKTUPOBAHUS CTPYKTYP HaHHBIX; CUCTEMON NPOEKTHPOBAHMSA
0a3 IaHHBIX; CHUCTEMOW IPOEKTUPOBAHMS IPOTrPAMMHBIX HHTEp-
(helicoB; OIEHKON M COTJIaCOBAHHMEM CPOKOB BBITTOJIHCHHS ITOCTAB-
JICHHBIX 33]a4

C BrimonHenue paboT U ynpasieHue padoTaMu 1Mo co3nanuto (Moaudukanumu) u conporoxacauto MC, aBToma-
TU3UPYIOIIUX 337a4l OPraHU3alHOHHOTO yIpaBicHus U ousznec-nporeccsl / 06.015 TIpodeccronanbHbIil cTaH-
napT «CrenuanucT o HHGOPMAIOHHBIM CHCTEMaM

HpOI/ISBOHCTBCHHO-TGXHOHOI‘I/IIIGCKI/Iﬁ , Hay‘IHO-I/ICCJ'IeI[OBaTGJ'II)CKI/Iﬁ

[1K-2. Crioco0-
HOCTb OCYIIIECTB-
JISITh HHKEHEPHO-

TEXHOJIOTMYCCKYIO

MOJIICPIKKY ITJIa-
HUPOBAHUS
yIpaBiICHHS Tpe-
OOBaHUAMHU I10
co31aHuIo0 (MO-
TU(PUKAIIN) U
COTIPOBOXKICHHIO
uc

C/10.6 VmxenepHo-
TEXHOJIOTHUYEeCKast
MOJICPIKKA TUIAHH-
pOBaHMUS yIPaABJICHUS
TpeOOBAHUSIMHU

NIIK-2.1. 3HaTh HHCTPYMEHTHI U METOJIBI YIIpaBJIeHUS TpeOOBaHU-
SAMHU; IPEIMETHOH 007acThl0 aBTOMAaTH3alUH; BO3MOXKHOCTSAMHU
NC; ncrounnkamu wHPOpPMAIIH, HEOOXOIUMON I mpodeccro-
HaJlbHON JAESTEIbHOCTH; COBPEMEHHBIN OTEYECTBEHHBIH M 3apy-
OE>KHBII OIBIT B IPO(PECCHOHATBHON AEATEIBHOCTH; HHCTPYMEHTHI
U METOIbl MOJENUPOBaHMSA OM3HEC-TPOLIECCOB OPraHU3aLuH; OC-
HOBBI PEHHKWHUPUHTA OM3HEC-TIPOIIECCOB OpraHU3aliy; yIpaBiie-
HUE COJEpKaHHEeM TIpPOeKTa: JOKyMEHTHpPOBaHHE TpeOOBaHUH,
CHCTEMY aHajJIM3a NPOIYKTa, MOJICPUPYEMBIX COBEILIAHUH; ylIpaB-
JICHWE KaueCTBOM: KOHTPOJIbHBIC CIHCKH, BepU(UKaIMs, BaTuaa-
s (MpueMo-cAaTOYHbe WCTBITAHUS); yNpaBlIeHHE KOMMYHHUKa-
IUSIMH B IPOEKTe: 0a30Bble HABBIKM YNpPaBlICHHUS (B TOM YHCIIE
IpoBeIeHHE MPe3eHTaUul, IPOBeIeHHE IEPErOBOPOB, IIyOIUYHbIE
BBICTYIUICHUS ); KYJIbTYPY pe4H; paBuIa AeI0BON EPEIUCKH.
NIIK-2.2. YMeeT aHaNU3UPOBATh BXOJHBIC JAHHBIC; [JIAHUPOBATH
paboThL

WIIK-2.3. BnaageTs CUCTEMHBIM MOAXOIOM IS BBIOOpA TEXHOJIO-
TUM YNpaBIeHHUA TpPeOOBAHUSAMU; TPEIACTABICHUSAMH HCXOIHBIX
JaHHBIX A7l pa3paOOTKU IJIaHa yNpaBieHHUsS TPEeOOBaHMUSMH; CH-
CTEMOW COTJIACOBAaHUS B YACTH HHXKEHEPHO-TEXHOJIOTHYECKOTO
obecrieyeHus TUIaHa YIpaBiIeHus] TpeOOBaHHUSIMU C 3aMHTEPECOBaH-
HBIMH CTOPOHAMH

PA3IEJ 3. MECTO JUCIHUIIIUHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOI'PAMMBI

HucuurimHa «BBeleHrEe B aHAIW3 JAHHBIX» U3Y4YaeTCsl B YETBEPTOM ceMecTpe, oTHocuTcs Kk b1.B. Ya-
CTH y4eOHOTo IiaHa, (OpMHUPYEeMON y4acTHHKaMHU OOpa3oBaTeNlbHBIX OTHOIIEeHWH, bioka b.1 «JlucuurimHb

(Momymn).

OO01mas TpyI0eMKOCTh AUCIUTUIHHBI COCTABIISET 3 3.€.

3HaHUs, YMEHUSI, HABBIKH, OIBIT MPAKTUYECKUI JeITETbHOCTH, TPHOOPETEHHBIE TTPH OCBOEHUHM HACTOS-
el TUCITUTIINHBI, HEOOXOANUMBI JJIS YCIICITHOTO OCBOCHUS MUCHUTIINHBI «CTaTUCTHYECKHUE METOMBI aHaN3a
JaHHBIX», «CHCTEMBI aHAIM3a JaHHBIX).

PA3EJI 4. OBBEM (TPYJOEMKOCTb) JUCIATLIAHBI

(OB[IIAH , IO BUJIAM YUYEBHOM PABOTbI, BUJIAM ITIPOMEKYTOYHOM ATTECTAIH/H/I)

TpyaoeMKOCTh AUCHMILIANHBI H BUABI Y4e0HOi padoThI
(ounasi popma o0yueHusn)

KonrakTHas pabora
Konrakr- | Yacer CP
Beero| 3ausTus | 3aHATHS CEMMHApCKOTO TUNA | gag pabo- | Ha moaro- | Muas
3.e. KonTpoins
4acoB | JIEKIIUOH- Ta 10 TOBKY CP
woro Tuma| Jladoparop- | IlpakTiueckue/ KypCOBO# | Kyp.pa0.
HBIC CeMuHapckue pabote
4 cemectp
2| 72| 4 32 . i i 34 2
3auer




Bcero o nucrnumninnie
2] 72 4 | 32 | - 1 - | - 13 ] 2

CTPYKTYPA U COAEP)KAHUME JUCIHUIIJINHBI

Ne HaumenoBanmue pasae-

Conep:xkanue TeMbl
n/m_ | JIOB M TeM THCIUTLIHHBI

Paznen Nel «O01mas XapakTepUCTHKA MPOIeCCa AHAIN3Aa TaHHBIX»

1 Tewma 1.1 IIpormecc ana- N3yuaeMbie BOPOCHI:

JIN3a JTaHHBIX. 1. [lonsTre aHamM3a TaHHBIX.

2. YpoBuu undopmanuu. MaGopMamoHHas nmupaMua.
3. CtanmapTsl B 00JIaCTH aHAIN3a JAaHHBIX.

Bormpocsr 11 caMOCTOSITETBHOTO U3yUSHUS:

1. CtangapThl B 001aCTH aHAIU3a JIAHHBIX.

Paznen Ne2 «BBeaeHue B CTPYKTYpbI AaHHbIX Pandas»

2 Tewma 2.1 [Ipenobpabot- | M3ydaembie BOIPOCHL:
Ka ¥ MOJITOTOBKA JIaH- 1. CtpykTypsl ganHbix 6ubnuoreku Pandas: DataFrame u Series.
HbeIX. O0paboTka qaHHpIX | 2. O6paboTKa JaHHBIX ¢ TOMOIIKI0 akeTa Pandas.
C ITOMOIIBIO TTAKeTa 3. Metonst Pandas 1uist mpeaBapuTeIbHOTO aHAIN3a CTPYKTYPBI JaHHBIX.
Pandas 4. Buzyanusanus JaHHBIX C IOMOIIBI0 OubimoTeku Pandas.

Bompochk! 111 caMOCTOSTENLHOTO H3YUCHUS:
1. OcHOBHBIE cTaTHCTHYECKHE MeTOIBI OnOanorexku Pandas.

Ilepedens pa3aesioB (MoayJieii), TeM JUCHMIIMHBI M pacnipeaeieHue y4e0HOro BpeMeHH N0 pa3je-
JlaM/TeMaM AMCUUIIMHBI, BUAAM Y4eOHbIX 3aHATHH
(B T.4. KOHTAKTHOH PadoThI), BUAAM TeKYIIero KOHTPOJIs
ouyHasi popma o0yuyeHust

KonTakTHas pabota
Yacsl

Bans- | 3amarus ce- | Kon- | CP Ha Ko-
Pasnens / Tembi THS MHMHApPCKOrO | TakT- | HOJ- Wnas Tpo Bcero

JIEeK- TUIIA Has I'OTOB- CP b qacoB

IIUOH- pabora | Ky

Horo | Jag. | TTP3K | 1o Kyp. p.

THIA p oot Kyp.p
Pasnen 1 «O0mas xapakTepucTu- 2 4 - - - 7 - 13
Ka Mpolecca aHAJIN3a TAHHBIX»
Tema 1.1 Ilponecc ananu3a JaHHBIX. 2 4 - - - 7 - 13
Pasnen Ne2 «BBegeHue B CTPYKTY- 2 28 - - - 27 - o7
pbl AaHHbIX Pandasy
Tema 2.1 IIpenoOpaboTka u moaro- 2 28 - - - 27 - 57
TOoBKa JAaHHbIX. O0OpaboTKa JaHHBIX C
nomonislo nakera Pandas
3ayer - - - - - - 2 2
Hroro 3a 5 cemectp 4 32 - - - 34 2 72

3AHATUA CEMUHAPCKOI'O THUITIA
JJIsl 09HOI (popMBI 00yUeHH S

Cemunapckue 3anamus

OO0ure peKoMeHAMH 110 TOATOTOBKE K CEMHUHAPCKUM 3aHATHAM. [Ipu moaroToBke K paboTe BO BpeMms
MIPOBEJICHUSI 3aHATUH CEMUHAPCKOTO THIA CIEAyeT OOpaTUTh BHUMaHHE Ha CIIEAYIOIINEe MOMEHTHI: Ha IPOIECC
MpeBapUTENHHON MMOATOTOBKH, HA pab0Ty BO BpeMs 3aHATHUS, 00pabOTKY MOTyYEeHHBIX PE3yIbTaTOB, HCIIPaBIIE-
HUE TMOJYYEeHHBIX 3aMedaHuid. [lpenBapurenpHas MOATOTOBKA K Y4EeOHOMY 3aHSATHIO CEMHHApPCKOTO TH-
1a 3aKJII0YaeTcs] B U3YYEHHH TEOPETUUECKOr0 MaTepHana B OTBEACHHOE AJIsl CaMOCTOATENFHON paboThl Bpems,
O3HAKOMIICHHE C HHCTPYKTHBHBIMU MaTepHajaMy C IIEIbI0 OCO3HAaHU 3a/1a4 3aHsATHsA. PaboTa Bo BpeMs mpoBe-
JICHUSl 3aHATHS CEMHUHApPCKOTO THMA BKJIIOYACT HECKOJIBKO MOMEHTOB: a) KOHCYJIbTHPOBAaHHE OOYHYaIOIIMXCS



MPEenoJaBaTeIsIMU C LENbI0 NPEAOCTaBICHUSl HCUYepNbIBatomell nH(pOpMalui, HEOOXOIUMON HJsl CaMOCTOS-
TEJIBHOTO BBINOJIHEHHS MPEUIOKEHHbIX IIperojaBaTeieM 3ajad, 0) caMOCTOSTEIbHOE BBIIIOJIHEHHUE 3aa-
HUI cornacHo 0003HaueHHOH yueOHOH NporpaMMol TEMaTHKH.

4 cemecTp
Paznen Nel. «O0miast xapakTepucTHKA MPoOIEcca aHAIU3a TaHHBIX)»

JIaGopaTopuast pa6ora 1. IToaroroska u npenodpaborka gaHHbIX (4u.).

IMopsiiok BLINOMHEHUsI PA0OTHI: J[J1s1 IMEIOIIUXCS JAHHBIX BBIIOJIHUTE PET00pabOTKY: MPOBECTH 00-
paboTKy MPOIYCKOB, aHOMAITLHBIX HAOIIOICHNH, TyOnnKaToB. IHTEpIpeTHPOBATh PEY3IbTATHL.

Jluteparypa

OcHoBHad

1. Oenun ©.0. Ananu3 nanubix. Yacts 2. UacTpymenTsl Data Mining: yueOHoe nmocobue / denuH
®.0., Denun ©.D. — MockBa: MOCKOBCKHI TOPOCKOM memarornueckuii yuusepcurer, 2012, — 308 ¢. — Tekcr:
anekTpoHHslii // [PR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanu3a 3HAHWH M JAaHHBIX: KOHCHEKT JIeKIuH / [{MapKoBCKuUit
N.A., BonkoBa B.M.. — HoBocubupck: HoBocuOuMpckuii Tocy1apCTBEHHBIN TeXHUYECKUH yHUBepcuTeT, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekct: onekrponusiii // IPR SMART: [caiir]. — URL:
https://www.iprsmarthop.ru/45385.html

JlomonauTenpHas

1. Makkunnu Yac Python u ananu3 manabix / Makkummm Yac. — CaparoB IIpodoOpaszoBanme, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekct  oamekrponnwnii // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html

2. Yybykora M.A. Data Mining : yueOHOe mocobue / Uyoykora U.A.. — Mocksa, CaparoB : MHTEepHET-
Yrusepcutet Madopmanmonasix Texaomorntt (MHTYUT), Aii ITu Ap Memua, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Texcr: anextponnbiii // [IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

Pasznen Ne2. «BBegenue B cTpYKTYpbI 1aHHBIX Pandasy

JlagopaTopHas padora 2. Ctpykrypsl naHHbix OuOnmuoreku Pandas: DataFrame u Series. ba3opbie
ornepanuy ¢ Habopamu TaHHbIX (44.).

Iopsinok BbImoHeHust padorbl: Co3naTh CTPYKTYpy HaHHBIX Series. Co3gaTh CTPYKTYPY AaHHBIX
DataFrame. /106aBuTh, yaJINTh yKa3aHHbIC 3JIEMEHTHI B CO3JIJaHHBIE CTPYKTYpHl. BBITIONIHNTH yKa3aHHbIE 0a30-
BBIE OTIEPAIIUH C CO3J]aHHBIMU HA0OpaMH JJaHHBIX.

Jlureparypa

OcHoBHas

1. ®enun ©.0. Ananu3 ganHbix. Yacts 2. MHcTpyMeHTsl Data Mining: yue6Hoe nocobue / @enun
®.0., Penun ©.D. — MockBa: MockoBCKkHl TOPOJICKOM nenarormueckuii yausepcurer, 2012, — 308 ¢. — Tekcr:
anekTpoHHsblii / IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

JlomosHuTENbHAS
1. Makkuninu Yac Python u ananu3 nanaeix / Makkuunu Yac. — Caparo [IpodobOpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Texct  oamektponuwni // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html

JlagopaTopHas padora 3. [lepBuuHBIl aHAIN3 JaHHBIX C TIOMOINBI0 MeTOA0B Oubmmorekn Pandas mpu
peLIeHUH PUKIATHBIX 3a1a4 (44.).

IMopsinok BeImoHeHUs padoThl: [T UMEIONMXCS TAHHBIX BBITIOJIHHUTH CPE3, TPYMITUPOBKY JaHHBIX T10
3aJJaHHBIX MapaMeTpaM, IPOBECTH aHAJIN3 CTPYKTYPHI TaHHBIX.

JIutepatypa

OcHoBHaA

1. ®enun ©.0. Ananu3 ganHbix. Yacte 2. UacTpyMenTsl Data Mining: yue6Hoe nocooue / @enun
®.0., Penun O.0. — MockBa: MOCKOBCKHI ropocKoil iegarorudeckuii yausepeuret, 2012, — 308 ¢. — Tekcr:
anextpoHHsbIi // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii MU.A. Meronpl aHanu3a 3HAHWH M JAaHHBIX: KOHCIEKT JieKiui / [{uapKoBCKuit
N.A., BonkoBa B.M.. — HoBocubupck: HoBocuOGupckuii rocyaapcTBeHHbIH TexHUYeckuid yauBepeutet, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekcr: »snektponusii // IPR  SMART: [caiit]. — URL:
https://www.iprsmarthop.ru/45385.html

JlomoHUTEIbHAS

1. Makkunnu Yac Python u ananu3 nanaeix / Makkuamu Yac. — CaparoB [Ipodobpazosanue, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekct  osmektponnusnii // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html
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JlaGopaTopHast padora 4. CraTricTHuecKre MeTOAbI Onbmoreku Pandas (4u.).

IMopsaok BuINOJIHEHUsT PAGOTHI: J[J1s1 UMCIOIIUXCS JaHHBIX BBIMOJHUTH PAcYeT OCHOBHBIX CTATHCTHYC-
CKHX XapaKTEPUCTHK, IPOBECTH KOPPEIAIIMOHHBIN aHATH3 TEPEMEHHbBIX. THTEpIPUTHPOBATH PE3YIbTATHI.

Jluteparypa

OcHoBHas

1. ®enun ©.0. Ananu3 nannbix. Yacte 2. MacTpyMenThl Data Mining: yueObHoe nocobue / @enun
®.0., ®enun ©.D. — MockBa: MOCKOBCKHI TOPOCKOM memarornueckuii yuusepcurer, 2012, — 308 ¢. — Tekcr:
snextponHnsiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanu3a 3HAHWH M JAaHHBIX: KOHCHEKT JIeKIuH / [{MapKoBCKuUit
N.A., Bonkosa B.M.. — HoBocubupck: HoBocHOUPCKUiT TOCYIapCTBEHHBINM TexXHUUeCKui yHUBepcuTet, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekcr: osnektponusii // IPR  SMART: [caiit]. - URL:
https://www.iprsmarthop.ru/45385.html

JononxutenbHas

1. Makkurnu Yac Python u ananu3 mannaeix / Makkummm Yac. — CapatoB Ilpodo6pazosanme, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekctr  osmextponusni // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html

2. YUybykosa U.A. Data Mining : yueOHoe nocodoue / Uyoykosa M.A.. — Mocksa, CapaToB : MluTepHeT-
Yrausepcutet Madopmanmonasix Texromornt (MHTYUWT), At [Tu Ap Menuna, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Texcr: anextponnbiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

JlaGopaTopHas padora 5. Busyanuszanust 1anHbIx (44.).

Iopsiaok BbinoaHeHUs1 padoThl: J[JI1 UMEIONIMXCS AAHHBIX [OCTPOUTH TUCTOrpaMMy, JIMHEUHBI Ipa-
(UK, KpYroByIO Juarpammy, TOYSUHYIO AUarpamMMmy JUisl yKa3aHHBIX Npu3HaKoB. MHTepnpuTupoBaTh pesynbTa-
THI.

Jluteparypa

OcHoBHas

1. Oenun ©.0. Ananu3 nansbix. Yacte 2. MacTpyMenTsl Data Mining: yueOHoe nocobue / @enun
®.0., ®ennna O.P. — MockBa: MOCKOBCKHN rOpoACKOM negarornueckuii yaupepeuret, 2012. — 308 ¢. — Teker:
anekTpoHHslii / IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii MU.A. MeToapl aHanu3a 3HAHWH M JaHHBIX: KOHCIEKT Jekiui / [uibKoBcKuid
N.A., BonkoBa B.M.. — HoBocubupck: HoBocubupckuii rocy1apcTBeHHBIN TexHIuYeckuid yHuBepcutet, 2010. —
68 c. — ISBN 978-57782-1377-7. — Texkcr: »snektponusii // IPR SMART: [caiit]. — URL:
https://www.iprsmarthop.ru/45385.html

JlomomHnTENbHAS

1. Makkurnu Yac Python u ananu3 nanasix / Makkuamm Yac. — CaparoB [Ipodobpazosanwue, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekct  oamektponnwnii // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html

2. YybykoBa M.A. Data Mining: yue6HOe mocodue / UyOykosa M. A.. — MockBa, CapaToB : UHTepHET-
VYausepcurer Uadpopmarnmonnsix Texuonoruit (MHTYUT), Ait [Tu Ap Meaua, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnbiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

JlabopaTopuas padora 6. VccienoBarenbckuii aHalu3 aHHbBIX (44.).

IMopsinok BeIMoHEeHUs padoThI: J{J1si UMEIOIUXCS JaAHHBIX, UCTIONB3YS CTATHCTUYECKUE, TpadUuecKue
METO/IBI, TPOBEIUTE UCCIIEIOBATEILCKUHN aHAIN3 JTAHHbIX.

JIutepatypa

OcHoBHast

1. Genun ©.0. Ananu3 ganHbix. Yacts 2. UacTpyMenTsl Data Mining: yue6Hoe niocooue / @enun
®.0., Penun O.D. — MockBa: MOCKOBCKHI ropojickoi nenarorudeckuii yausepcuret, 2012, — 308 ¢. — Tekcr:
anextpoHHsIit // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii MU.A. Meroapl aHanu3a 3HAHWH M JAaHHBIX: KOHCIEKT JieKiui / {uapKoBCKuit
N.A., BonkoBa B.M.. — HoBocubupck: HoBocuOupckuii rocyaapcTBeHHbIN TexHUdeckuid yausepeutet, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekcr: »snektponnsii // IPR  SMART: [caiit]. — URL:
https://www.iprsmarthop.ru/45385.html

JlomoHUTEIbHAS

1. Makkunau ¥Yac Python u ananu3 mannaeix / Makkuanmm Yac. — CapatoB Ilpodo6pazosanue, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekct  oamextponnsnii // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html
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2. Yybykora M.A. Data Mining : yueOHOe niocobue / UyOykosa M.A.. — Mocksa, CapatoB : UHTepHET-
VYuusepcurer Mudpopmanuonnsix Texunonoruit (MHTYUWUT), At ITu Ap Meaua, 2020. — 469 ¢. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnsiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

JlaGopaTopuast padora 7. MccienoBarenbCckuii aHanm3 JaHHBIX (4u.).

Ilopsinok BhINoJHEeHUsI PadOThI: J{J151 MMEIOIMXCS TaHHBIX, UCIIONB3Yys CTATUCTUYECKUE, rpadraeckue
METO/IbI, IPOBEANTE MPEA0OPAOOTKY, UCCIICIOBATEIBCKIM aHAIN3 TAHHBIX.

Jluteparypa

OcHoBHaA

1. ®enun ©.0. Ananu3 ganHeix. Yacts 2. MHcTpymenTtsl Data Mining: yue6Hoe nocobue / @enun
®.0., ®enun ©.®. — MockBa: MOCKOBCKHI rOpoACKOil megarorudeckuii yaupepeuret, 2012. — 308 ¢. — Teker:
snextponHnsiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii M.A. MeToapl aHanu3a 3HAHWH M JAaHHBIX: KOHCHEKT JIeKIuH / [{MapKoBCKuUit
N.A., Bonkosa B.M.. — HoBocubupck: HoBocuOUpCKUii TOCYy1apCTBEHHBINM TeXHUUECKul yHUBepcutet, 2010, —
68 c. — |ISBN 978-57782-1377-7. — Tekcr: osnektponusii // IPR  SMART: [caiit]. - URL:
https://www.iprsmarthop.ru/45385.html

JomnonuutenpHas

1. Makkunnu Yac Python u ananu3 manneix / Makkuanu Yac. — CapatoB IIpodo6pazosanue, 2019. —
482 c¢. — ISBN 978-5-4488-0046-7. — Tekcr anektpornbii // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html

2. Uybykosa 1.A. Data Mining : yaebHnoe nocooue / Uyoykosa M.A.. — Mocksa, Caparos : UHTepHET-
YrusepcuteT Uadopmanmonnsix Texaonoruit (MHTYUWT), Ait ITu Ap Menua, 2020. — 469 ¢. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnbiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

JlaGopaTopHas padora 8. [Ipe3eHTanus pe3yJbTaTOB aHAIN3a JaHHbBIX (44.).

IMopsinok BeINOHEHUs PadoOTHI: J[Js1 IMEIOIUXCS JaHHBIX, UCTIONB3YS CTATHCTUYCCKUE, TpaduuecKue
METO/IbI, TPOBEIMTE UCCIICIOBATENBCKIUI aHAIN3 NaHHBIX. OQopMHTE PE3SHTAIIMIO 110 PE3YJIbTaTaM.

Jlureparypa

OcHoBHas

1. ®enun ©.0. Ananu3 ganHbix. Yacts 2. UHcTpymMenTsl Data Mining: yue6Hoe niocooue / @enun
®.0., Denun ©.D. — MockBa: MOCKOBCKHIA TOPOJICKOM Tenaroruueckuii yuusepcurer, 2012, — 308 ¢. — Tekcr:
anekTpoHHsblii / IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/26445.html

2. LunekoBckuii MI.A. MeToapl aHanwW3a 3HAHWK W JaHHBIX: KOHCIEKT JIeKiuk / [{MIbKoBCKUi
N.A., BonkoBa B.M.. — HoBocubupck: HoBocubupckuii rocyaapcTBeHHbIN TexHUYeckuid yauBepcutet, 2010. —
68 c. — |ISBN 978-57782-1377-7. — Tekcr: osnektponusii // IPR SMART: [caiit]. — URL:
https://www.iprsmarthop.ru/45385.html

JlonomauTenpHas

1. Makkuninu Yac Python u ananu3 nanHeix / Makkuunu Yac. — CaparoB [IpodobOpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Texctr  oamektponuwni // IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/88752.html

2. Yybykora M.A. Data Mining : yueOHoe nocobue / UyOykosa U.A.. — Mocksa, CapatoB : IHTepHET-
VYuausepcurer Unpopmanmonnsix Texuonoruit (MHTYUT), At [Tu Ap Meaua, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Texcr: anextponnslii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

PA3JIEJ 5. OBPA3OBATEJBHBIE TEXHOJIOT MU

HNuTepakTuUBHBIE 00pa3oBaTeIbHbIE TEXHOJOTHUMH,
HCMOJb3yeMble HA Ay TUTOPHBIX J1a00PATOPHBIX 3aHITUIX

Ounas ¢popma 00yueHust

Hcnons3yemble o0pa3oBaTe/ibHbIE

HanMeHoBaHuUe pa3aesioB, TeM Yacel
TEeXHOJIOTHH
Paspea Nel «O0mas xapakTepucTUKA O6cyxkaeHue pereHnii npoeccuoHaNbHO-
NMPoLecca aHAJIN3A JAHHBIX) OpPUEHTHPOBAHHBIX 3aJaHK U 3a/1a4; 00- 4
Tema 1.1 Ilpouecc aHanu3za TaHHBIX CYXKJICHUE U aHAJIN3 PEUICHUS KEHCOB
l;:zz:g;i‘@z «BBenennue B CTPYKTYpLI IAHHBIX O6cyxnenue peneHnii mpodeccnoHaIbHO-

OpPHEHTHUPOBAHHBIX 3aJaHuil U 3a1a4; 00- 28

Tema 2.1 IIpenoOpaboTka 1 TOATOTOBKA JIaH- 9
CYXJICHHE W aHAJIN3 PEIICHUS KeHCOB

HbIX. OOpaboTKa TAHHBIX C TOMOIIBIO MaKeTa
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Pandas |

PA3IEJ 6. YYEBHO-METOJIMYECKOE OBECIIEYEHUE
CAMOCTOSITEJbHOM PABOTHI OBYYAIOIIMXCA MO JUCIHATIIINHE

CamocrosiTesbHasi padoTa

HaumenoBanue Bomnpocsl, BbIHOCHMBIE
pa3ienoB/TemM HA CAMOCTOSITEJIbHOE H3YUeHHe
Paznen Nel «O01mas xapakTepUCTHKA MPoIlecca aHAJIn3a CrangapTsl B 00NacTH aHalW3a JIaH-

JAHHBIX» HBIX.

Tema 1.1 Ipouiecc ananu3a TaHHBIX

OCHOBHBIE CTATUCTUYECKHAE METOBI
ononmmorexu Pandas.

Paznen Ne2 «BBeaeHue B CTPYKTYpbI AaHHbIX Pandas»
Tema 2.1 IIpenoOpaboTka 1 MOATOTOBKA JaHHBIX. OOpaboTKa MaH-
HBIX ¢ TOMOLIBIO MakeTa Pandas

6.1. IlpuMepHbIe 3a1aHusl AJ1s1 CAMOCTOSITEJIbHON padoThl
1. I[Hﬂ HUMCIOIUXCA JAaHHBIX BBIMIOJHUTL PACYCT OCHOBHBIX CTATUCTHYCCKHUX XaPAKTECPUCTHK, IIPOBECTU
KOPPEJIILIMOHHBIN aHaIU3 IepEMEHHBIX. IHTEpIIpUTUPOBATh PE3YIILTATEHI.
2. ]l uMeroIuXcsl JaHHbBIX, MCIIONb3Yys CTATUCTUYECKUE, TpaduuecKue METObI, IPOBEANUTE HUCCIEA0-

BaTeJILCKUN aHaINU3 TaHHBIX.

PA37EN 7. OUEHOYHBIE U METOJUYECKHUE MATEPHUAJIBI IO OBPA3OBATEJIBHOM
IMPOTPAMME (®OH/Jl OUEHOYHBIX CPEJCTB) JJIsI TIPOBEJAEHMS TEKYILETO
KOHTPOJISAA YCIIEBAEMOCTH U TPOMEKYTOUYHOM ATTECTALIUU

7.1. @opma npomercymounol ammecmayuu 00yuaruiezocsa no y4eoHol OuCyuniIuHe.
KOHTpONbHBIM MEpONpUSATUEM MPOMEKYTOUHON arTecTaluuu oOydarolmxcs Io y4yeOHOH
IMCLUIUIMHE «BBefeHne B aHaJM3 JaHHBIX» B 4 ceMecTpe sABISETCS 3a4eT, KOTOPBIM MPOBOJUTCS B

ycTHOIi hopme.

Tabnuya 7.1

INJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JUCHUIIJIMHE, COOTHECEHHBIE C
IJIAHUPYEMBIMH PE3YJIbTATAMU OCBOEHUS OBPA3OBATEJIBHOM NPOT'PAMMBI B
COOTHOUWEHUHA C OUEHOYHBIMHU CPEJICTBAMUA

Ilnanupyemble pe3yJibTaThl,
XapaKTepu3ylolue 3Tanbl
(popmMupoBaHusI KOMIIETEH-
1107001

Coaep:xanue yueOHOT0 MaTepH-
aja

IIpumepbl KOHTPOJIb-
HBIX BOIIPOCOB M 3a]a-
HUH
JJISl OLlEeHKH 3HAHWM,
YMEHUH, BJIaJieHUi

Metonanl/
cpeacTBa
KOHTPOJIA

VK-1 Cnocoben OCYIICCTBJIATH INOUCK, KpHTH‘IeCKI/Iﬁ aHaJIn3 U CHUHTE3 I/IH(I)OpMaL[I/II/I, TPUMCHSATDH CHCTEMHBIN Ioa-X0oI IJIA

peUICHU MMOCTABJICHHBIX 3a/1a4

MNVYK-1.1 35aTh METO/IBI MOUCKA
uH()OpPMAIIUH TS PEIICHHS 10-
CTaBIICHHOH 3a7aun

Paznen 1 «O0mas xapakTepucTiuKa
IpoIiecca aHajm3a JaHHBIX)

Tema 1.1 Ilpouecc aHanuza nau-
HBIX.

Paznen No2 «BBemenue B CTPyKTY-
peI ganHBIX Pandasy

Tema 2.1 TIpeno6paboTka u moAro-
TOBKa JaHHBIX. O0paboTKa JaHHBIX
¢ nmoMoIpio makera Pandas

1. [TonsaTHe aHanu3a aaH-
HBIX.

2. YpoBHU HHPOPMAIIHH.
Nudopmarmonnas mupa-
MUa.

3. CrargapTsl B 00macTu
aHaJIn3a JaHHBIX.

4. CTpyKTypbl JaHHBIX
oubarorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
nmomonipko nmakera Pandas.
6. Merozasl Pandas ms
NpeIBAPUTEIHLHOTO aHAIH3a
CTPYKTYPBI JaHHBIX.

7. Busyanuzamys JaHHBIX C
ITOMOIIbI0 OMOIMOTEKH
Pandas.

VCTHBIN KOHTPOJIB/
OIIPOC Ha CEMHHAPCKUX
3aHATHSX, 3a9€Te, IK3a-
MeEH€;

aHaJM3 JOKJIaJ0B Ha
CEeMUHAPCKUX 3aHATHUIX;
aHallu3 3alUThI pede-
PaToB; aHAJIU3 3aLUTHI
MPOEKTOB; IPUMEHEHHE
TEOPETHUUECKUX 3HAHUU
pu aHanu3e (pasodope)
KOHKPETHBIX IPAKTUKO-
OpPUECHTHPOBAHHBIX CH-
TyaIuii ¥ mpogeccuo-
HaJIbHO-TIPUKJIAIHBIX
3a7a4, aHaJIU3 UCTIOJIb-
30BaHUS TEOPETUUECKUX
3HaHUH B Ipolecce
pelieHus Keicos, B
XOJi€ JAEIOBBIX UTD;




MUCbMEHHBIN KOHTPOIIb,
aHaJIM3 CONCPIKAHUS
3cce; TeCTUPOBaHKE
(BBIMTOJIHEHHE TECTOBBIX
3aIaHHi)

NVYK-1.2 YMeTh IpOoBOIUTDH KpH-
THYECKHIl aHAIIU3 ¥ CUHTE3 UH-

¢dopmanun

Paznen 1 «O0mas xapakTepucTuka
MpoIiecca aHajmn3a JaHHBIX)

Tema 1.1 IIpouecc aHanusa naH-
HEIX.

Pasnen No2 «BBeneHue B CTPYKTY-
pet naHHBIX Pandasy

Tewma 2.1 IIpemoOpaboTka u moaro-
TOBKa IaHHBIX. OOpaboTKa JaHHBIX
¢ moMoIbeko nakera Pandas

1. [onsATHe aHanu3a aaH-
HBIX.

2. YpoBHHU nHOpMAIHHL.
HNudopmarmonnas nmupa-
MHJIA.

3. CraHgapThl B 001acTH
aHaJnu3a JaHHbIX.

4. CTpyKTypHI 1aHHBIX
6ubimorexu Pandas:
DataFrame u Series.

5. O0paboTKa JaHHBIX C
MoMOIIIbIO Mmakera Pandas.
6. Meroasl Pandas ms
MPEBAPUTEIILHOTO aHAIN3a
CTPYKTYPBI IaHHBIX.

7. Busyanuzamust JaHHBIX C
[IOMOIIBIO OMOIHOTEKH
Pandas.

AHanu3 nposiBICHHBIX
YMEHMIH IPU PELLIEHUH
KEHCOB, B XOJIC
JIETIOBBIX HTD;
MMUCEMEHHBIH KOHTPOJI,
aHaJIN3 Ka4ecTBa perre-
Huil mpogeccuoHab-
HBIX 3aJa4 B KOHTPOJIb-
HBIX paboTax; aHau3
conepkaHus npodeccu-
OHAJILHO-
OPHEHTHUPOBAHHBIX 3CCE;
TECTHPOBaHUE (BBIION-
HEHHUE TeCTOBBIX 3a]a-
Huil); aHanu3 3aIUT
po¢eCcCHOHATBHO-
OPHEHTHUPOBAHHBIX TIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3aUeTe,
aHaIM3 I0KJIAJI0B Ha
CEMHHAPCKHX 3aHSITHUIX;
aHaJIM3 3alIuThI pede-
PAaToB; aHAIIN3 PEIICHUS
KOHKPETHBIX MPaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPUKJIaIHBIX
3aja4, aHaJIU3 BBIIIOJI-
HEHUsI KOHTPOJIBHBIX
pabor

MVYK-1.3 Baagers cuCTEeMHBIM
MOJIXO/IOM JUTSl PEIICHHSI TIOCTaB-
JIEHHBIX 33124

Paznen 1 «O6mas xapakTepucTHKa
npoIlecca aHaunu3a JaHHBIX»

Tewma 1.1 Ilpouecc aHanuza naH-
HBIX.

Paznen No2 «BBeneHue B CTPyKTy-
peI naHHBIX Pandasy

Tewma 2.1 IIpemoOpaboTka u moro-
TOBKa JaHHEIX. O0paboTKa TaHHBIX
¢ oMoIbeo nmakera Pandas

1. [ousTre aHanu3a gaH-
HBIX.

2. YpoBHHU HHPOPMAIHH.
HNudopmarrionnas nupa-
MU/Ia.

3. CtangapThl B o0nactu
aHaJn3a JaHHbIX.

4. CTpyKTYpBI TaHHBIX
oubnmmorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoIneko nakera Pandas.
6. Metoasl Pandas mst
MPEBAPUTEILHOTO aHAIN3a
CTPYKTYpPBbI JAHHBIX.

7. Buzyanuzanus JaHHBIX C
IOMOIIBI0 OUOIIMOTEKN
Pandas.

AHanu3 nposiBIEHHbIX
HaBBIKOB IIPY PETIEHIH
KEeHCOoB, B X0OJI¢ NEIOBBIX
urp;

MHCBMEHHBIN KOHTPOJIb,
aHaJIN3 KayecTBa perre-
HHH npodeccnoHab-
HBIX 33134 B KOHTPOIIb-
HBIX paboTax;

aHAIIN3 COJCPKAHUS
po¢ecCHOHATBHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTHPOBaHHUE (BBINOJ-
HEHHe TECTOBBIX 3a/1a-
HUil);

aHaJIM3 3alIuT mpodec-
CHOHAIILHO-
OPHEHTHUPOBAHHBIX IIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a4eTe, IK3a-
MEH€;

aHaNu3 JJOKJIaJ0B Ha
CEeMHHAPCKHX 3aHITHUIX;
aHaJIN3 3aIIUTHL pede-
paToB; aHAIIN3 PEIICHHS
KOHKPETHBIX PaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyauuit u npodeccno-
HaJIbHO-TIPUKJIAIHBIX
3a/1a4, aHaIN3 BBINOJI-
HEHHsI KOHTPOJIBHBIX
pabot

VYK-2 Cniocoben OIpeaCIATh KPYT 3a/1ad B paMKax ITOCTaBJICHHOM el u BI)I6I/IpaTI) ONTHMAJIbHBIE CIIOCOOBI UX peuICHUd, UCXO0Ad U3
HeﬁCTByIOHIHX IIPaBOBLIX HOPM, UMCIOIIUXCS PECYPCOB U OFpaHI/I‘IeHI/Iﬁ




NVYK-2.1 3nate B paMKax HOCTaB-
JIEHHOM IIeTN KaK OIPe/IeNIUTh CO-
BOKYIHOCTb 3aj1a4, 00eCe4nBaro-
KX €€ JJOCTH)KEHUE C yUETOM
HMEIO-IIINXCSI PECYPCOB M OTPaHu-
YEHHUH

Paznen 1 «O0mas xapakTepucTuka
IpoIecca aHaju3a JaHHBIX)

Tewma 1.1 IIpornecc ananm3a naH-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet narHBIX Pandasy

Tewma 2.1 IIpemoOpaboTka u moaro-
TOBKa aHHBIX. OOpaboTKa JaHHBIX
¢ momoIneio nakera Pandas

1. [TonsATHe aHanM3a aaH-
HBIX.

2. YpoBuu nHdopmanuu.
WNndopmarmonnas nupa-
MU/Ia.

3. Crangaptsl B obnacti
aHajan3a JaHHBIX.

4. CTpyKTypBI TaHHBIX
oubmmoTeku Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmoMoInpko nakera Pandas.
6. Meroznsl Pandas ms
MPEBAPUTEILHOTO aHAIN3a
CTPYKTYPHI JIaHHBIX.

7. Busyanuzanysi JaHHBIX C
ITOMOIIBI0 OMOIMOTEKH
Pandas.

YCTHBIN KOHTPOJIB/
OIIPOC Ha CEMUHAPCKUX
3aHATHX, 3aUeTe, 3K3a-
MEHE;

aHaN3 JIOKJIAJ0B Ha
CEMHHAPCKHX 3aHSITHIX;
aHaJIM3 3alIUuTHI pede-
paToB; aHAJIIM3 3aIUTHI
MIPOEKTOB; IPUMEHEHHUE
TEOPETUUECKUX 3HAHUHN
rpu a”Hanuse (pasdope)
KOHKPETHBIX MPaKTUKO-
OPHEHTHUPOBAHHBIX CH-
Tyaruii ¥ mpogeccuo-
HaJIbHO-TIPUKJIaTHBIX
3a1ad, aHaJIM3 UCIOJb-
30BaHUs TEOPETHUECKUX
3HaHUM B Ipoliecce
pelIeHus KeNcoB, B
XOJie JETOBBIX HID;
MMUCEMEHHBIH KOHTPOJI,
aHaJIN3 COJePIKAHUS
Jcce; TECTHPOBaHHE
(BBINOJTHEHNE TECTOBBIX
3a/IaHUi)

NVYK-2.2 YMmeTp ucmonasp30BaTh
ANTOPUTMH3HPOBAHHBIA 00N
MOAXOA K PELICHHIO 3a/a4 B paM-
Kax II0CTaBJICHHOM 11eJIH, BEIOUpaeT
ONITHMAaJIbHBIE CIIOCOOBI MX pellle-
HUS

Paznen 1 «O0mas xapakrepucTuka
IpoIiecca aHajamn3a JaHHBIX)

Tewma 1.1 IIpouecc ananuza naH-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet naHHBIX Pandasy

Tewma 2.1 IIpenoOpaboTka u moaro-
TOBKa IaHHBIX. OOpaboTKa JaHHBIX
¢ momomipo nakera Pandas

1. [ousTre aHanu3a gaH-
HBIX.

2. YpoBHH nHOpMAIIHH.
HNupopmarmonHas nuapa-
MU,

3. CtaHnapThl B 001aCTH
aHaaM3a JaHHBIX.

4. CTpyKTypHBI TaHHBIX
oubmmoteku Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
MoMoIIbio makera Pandas.
6. Metosl Pandas st
MPEBAPUTEIILHOTO aHAIN3a
CTPYKTYPHI IAaHHBIX.

7. Buzyanuzamust JaHHBIX C
IIOMOIIBI0 OMOIMOTEKN
Pandas.

AHanmu3 nposiBICHHBIX
YMEHMH IPU PEeLICHUH
KEeHCOoB, B X0OJIe
JIETIOBBIX HID;
MMUCEMEHHBIH KOHTPOJI,
aHaJIN3 Ka4ecTBa perre-
HUH Ipo(ecCHOHAITb-
HBIX 3324 B KOHTPOJIb-
HBIX paboTax; aHaIn3
coneprkanus npodeccu-
OHAJILHO-
OpPHEHTHUPOBAHHBIX 3CCE;
TECTHPOBaHUE (BBINOJ-
HEHHe TECTOBBIX 3a/1a-
HUI); aHAJIN3 3aLUT
po¢eCcCHOHATBHO-
OPHEHTHPOBAHHBIX TIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHX, 3aUeTe,
aHau3 JIOKJIaJ10B Ha
CEMHHAPCKHX 3aHITHUIX;
aHaJIM3 3alIUThI pede-
PaToB; aHAIIN3 PEICHHS
KOHKPETHBIX MPaKTHUKO-
OPHEHTHPOBAHHBIX CHU-
Tyanuii u npodeccno-
HaJIbHO-TIPUKJIATHBIX
3aj1a4, aHaJIM3 BBIIIOJI-
HEHUS KOHTPOJIbHBIX
pabor

NVYK-2.3 Bnagers METOJaMH BEI-
CTpaWBaHUS CUCTEMBI 33,124 U BBI-
OHMpaTh ONTHMAIBHBIE CIIOCOOBI
PEIIeHHs TIOCTaBICHHBIX IeJIeH,
UCXOJIs U3 ICHCTBYIOLIMX TIPaBO-
BBIX HOpMaM

Paznen 1 «O6mas xapakTepucTHKa
Ipolecca aHaau3a JaHHBIX)

Tema 1.1 Ilpouecc aHanuza nau-
HBIX.

Pasnen Ne2 «BBezneHue B CTpyKTy-
psl nanHbIX Pandas»

Tema 2.1 IIpenobpaboTka u moxaro-
TOBKa JaHHBIX. O0paboTKa JaHHBIX
¢ momomipio makera Pandas

1. TousiTue aHanu3a aaH-
HBIX.

2. YpoBHU HH(pOPMAIIHH.
Nudopmarmonuas mupa-
MHa.

3. CtannapThl B 00macTu
aHaIM3a JaHHBIX.

4. CTpyKTypbl JaHHBIX
oubaroTexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
nmoMoIpio nakera Pandas.
6. Meronst Pandas mis
[peBapUTEIHHOrO aHaM3a
CTPYKTYPBI JaHHBIX.

7. Busyanuzaiyst JaHHBIX C

AHaIH3 TIPOSIBICHHBIX
HABBIKOB P PEILICHHN
KEHCOB, B X0/I€ IETIOBBIX
HIp;

MUCHMEHHBIH KOHTPOJIb,
aHaJN3 Ka4uecTBa pere-
HHH npodeccnoHab-
HBIX 3a1a4 B KOHTPOJIb-
HBIX paboTax;

aHANN3 COJICPIKAHUS
npodeccnoHaIbHO-
OPHEHTHUPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBIIOJ-
HEHHE TeCTOBBIX 3a/1a-
HUM);

aHanu3 3amuT npogec-




ITOMOIIBI0 OMOIMOTEKH
Pandas.

CHOHAJIBHO-
OPHUEHTUPOBAHHBIX IIPO-
eKTOB,;

OIIPOC Ha CEMUHAPCKUX
3aHATHSAX, 3a4ETe, IK3a-
MCHE;

AHAIM3 JIOKJIAJIOB Ha
CEMHHAPCKHX 3aHSATHSIX;
aHaJIM3 3alIUTHI pede-
paToB; aHAJIU3 PELICHUS
KOHKPETHBIX PAKTUKO-
OPHUECHTUPOBAHHBIX CH-
TyaIuii ¥ mpogeccuo-
HaJbHO-IPHKIIATHBIX
3a/1a4, aHAJIN3 BBITIOJI-
HEHHsI KOHTPOJIBHBIX
pabot

ITK-1 CnocoGHOCTh MPOEKTUPOBATH NMPUKJIaJHOE NPOrPaMMHOE 00eciedeHue

UIIK-1.1 3HaTh OPUHLMIIBI
MOCTPOCHHS aPXUTEKTYPhI MPO-
rpaMMHOTO o0ecriede-HUST U
BUJIBI apXUTEKTYPhI POTPaAMM-
HOTO O0eCIeUueHus; THUIIOBBIE
pewieHus, OWONIMOTEKH TPO-
TpaMMHBIX MOJIyJIeH, Ta0IOHHI,
KJIacChl O0OBEKTOB, HCHOJB3ye-
MBI TIpH pa3paboTke Tpo-
rpaMMHOTO OOECTIeUeHHUsS; Me-
TOOBI W CPEACTBA  TIPOCK-
THPOBAHUS MIPOTPaMMHOTO
oOeCrieueHHs; METOBI U Cpel-
CTBa NMPOEKTUPOBaHMs 0a3 JaH-
HBIX; METOJBI M CPEJICTBA IMPO-
SeKTUPOBAHHUS  MPOTPAMMHBIX
uHrepgeiicon

Paznen 1 «O0mas xapakTepuCcTHKA
MpoIiecca aHaj3a JaHHBIX)

Tewma 1.1 IIpouecc ananuza naH-
HBIX.

Paznen No2 «BBeneHue B CTPyKTY-
pt AanHbIx Pandasy

Tewma 2.1 IIpemoOpaboTka u moaro-
TOBKa TaHHBIX. OOpaboTKa JaHHBIX
¢ moMo1pio makera Pandas

1. [Tonstue aHanw3a JaH-
HBIX.

2. YpoBHHU nHOpMALIHHL.
HNudopmarmonHas napa-
MUa.

3. Craugaptsl B obnacti
aHaJIn3a JaHHBIX.

4. CTpyKTypHI TaHHBIX
oubmmoteku Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
MOMOIIIbIO Mmakera Pandas.
6. MeToas! Pandas mst

HpeBapUTEILHOTO aHAIN3a

CTPYKTYPHI JaHHBIX.

7. Busyanuzamnust JaHHBIX C

IIOMOIIBI0 OMOIMOTEKN
Pandas.

Y CTHBIH KOHTPOJIB/
OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a4eTe, IK3a-
MCHE;

aHaJIM3 JOKJIAaJ0B Ha
CEeMUHAPCKUX 3aHATHIX;
aHaJIM3 3alIUTHI pede-
PaToB; aHAIU3 3aIUTHI
MIPOEKTOB; MPUMEHECHNE
TEOPETHIECKUX 3HAHUN
npu aHanu3e (pasdope)
KOHKPETHBIX PaKTHUKO-
OpPHEHTHUPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HAJIBHO-TIPUKJITHBIX
3a[a4, aHaJIN3 UCIOb-
30BaHHS TEOPETHUECKUAX
3HaHUU B Ipoliecce
pelieHus KeicoBs, B
XO0J1€ IETIOBBIX HI'P;
MHCHMEHHBIN KOHTPOJIb,
aHaJM3 CoNepPIKAHUSL
3cce; TeCTHPOBaHME
(BBITIOJTHEHHE TECTOBBIX
3a/IaHui)

HIIK-1.2 YMeTh MCHOIB30BaTh
CYIIECTBYIOIINE THIIOBEIE pe-
IIEHUSI U MA0JIOHBI IPOEKTUPO-
BaHUS MPOTPaAMMHOTO obecrie-
YeHUsI; TPUMEHSATh METOJbI U
cpencTBa MIPOEKTUPOBAHUS
MPOrpaMMHOTO  o0ecTieueHus,
CTPYKTYp NaHHBIX, 0a3 TaHHBIX,
MPOTPAaMMHBEIX ~ UHTEP(EHCOB;
OCYUIECTBJIATh KOMMYHHKAI[UU
C 3aMHTEPECOBAHHBIMH CTOPO-
HAMHU

Pazmen 1 «O0mas xapakTepucTuka
IpoIiecca aHajmn3a JaHHBIX)

Tema 1.1 IIpomnecc ananuza naH-
HBIX.

Paznien No2 «BBeneHue B CTPyKTY-
pb! naHHBIX Pandasy

Tema 2.1 TIpeno6paboTka u moAro-
TOBKa JaHHBIX. O0paboTKa JaHHBIX
¢ momoIneio nakera Pandas

1. [lonsiTue aHanu3a gaH-
HBIX.

2. YpoBHU nHdopmanmu.
WNudopmarmonnas nmupa-
MH[A.

3. CrargapTsl B o0macTu
aHanM3a JaHHbIX.

4. CTpyKTypBI JTaHHBIX
6ubmrorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
nomolpio nakera Pandas.
6. Meroasl Pandas ms

MpeABAPUTEIBHOI'O aHAIN3a

CTPYKTYPHI JaHHBIX.

7. Buzyanuzamyst JaHHBIX C

ITOMOIIBI0 OHOIHOTEKH
Pandas.

AHau3 NPOsBIEHHBIX
YMEHUH NPU pelIeHUH
KeHCcoB, B X0/€e
JIETIOBBIX HTD;
MUCHMEHHbIH KOHTPOJIb,
aHAJIN3 Ka4ecTBa perre-
HUi IpodeccHoHalb-
HBIX 3a/1a4 B KOHTPOJIb-
HBIX paboTax; aHAITU3
conepkanus npodeccu-
OHaJIbHO-
OPHUEHTHPOBAHHBIX 3CCE;
TECTHPOBAaHUE (BBITON-
HEHHE TeCTOBBIX 3a/a-
HUI); aHAJIN3 3aLIUT
npodeccnoHaIbHO-
OPUEHTHPOBAHHBIX ITPO-
€KTOB;

OIPOC Ha CEMHHAPCKUX
3aHATUSAX, 3a4ETE,
aHAIN3 JOKJIAI0B Ha
CEeMHHAPCKHX 3aHSITHUSIX;
QHAIIN3 3aIIUTHL pede-
PaToB; aHAITN3 PELICHHs
KOHKPETHBIX IPaKTHUKO-
OpPHEHTUPOBAHHBIX CH-
Tyauuii u npodeccno-
HaJIbHO-TIPUKIIAAHBIX
3a]1a4, aHAJIM3 BBIIIOJI-




HEHHMS! KOHTPOJIbHBIX
pabort

UIIK-1.3 Bnagers pa3pabort-
KOH, N3MCHEHHEM M COTJIacoBa-
HHEM apXHUTEKTypHI IPOTPaMM-
HOTO OOECIEYEHUS C CHCTEM-
HBIM aHAJUTUKOM W apXHUTEK-
TOpPOM TIPOTPaMMHOTO obecte-
YEHHsI; CHCTEMOH MPOEKTUPO-
BaHUS CTPYKTYp MJaHHBIX, CHU-
CTEeMOH TPOCKTHpPOBaHUS 0a3
JIaHHBIX; CUCTEMON MPOEKTUPO-
BaHHUg MPOrpaMMHBIX HHTEP-
(eiicoB; OlECHKOW U COTIacoBa-
HHEM CPOKOB BBITIOJNHEHHUS IIO-
CTaBJICHHBIX 3a7a4

Paznen 1 «O0mas xapakTepucTuka
Iporecca aHaIn3a JaHHBIX»

Tema 1.1 Ilpouecc ananusa naH-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet naHHBIX Pandasy

Tema 2.1 IIpenobpaboTka u nmoaro-
TOBKa JaHHBIX. OOpaboTKa JaHHBIX
¢ moMoupio nakera Pandas

1. [onsATHe aHanM3a gaH-
HBIX.

2. YpoBHHU nH(oOpMAaIuu.
WNndopmarmonnas nupa-
MHUJIA.

3. Crangaptsl B obnacti
aHaJIM3a JaHHBIX.

4. CTpyKTYypBI JaHHBIX
oubimorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoInpko nakera Pandas.
6. Metoas! Pandas ms
MPEBAPUTEIILHOTO aHAIN3a
CTPYKTYPHI IaHHBIX.

7. Busyanuzanusi JaHHBIX C
MMOMOIIIBbIO OUOIHOTEKU
Pandas.

AHanu3 nposiBICHHBIX
HAaBBIKOB TP PEILICHHN
KEeHCOoB, B X0/ IET0BBIX
urp;

ITHCHbMCHHBIN KOHTPOJIb,
aHaJIN3 Ka4ecTBa perre-
HUH Ipo¢ecCHOHAITb-
HBIX 3a]a4 B KOHTPOJIb-
HBIX paboTax;

aHAIM3 COJEPIKAHU
npodeccnoHaIbHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBIION-
HEHHUE TeCTOBBIX 3aJa-
HUR);

aHaJIU3 3auT npogec-
CHOHAJIBHO-
OPHEHTHPOBAHHBIX IIPO-
CKTOB,;

OIPOC Ha CEMUHAPCKUX
3aHATHAX, 3aYETE, IK3a-
MCHE;

aHaU3 JIOKJIAJ0B Ha
CEMHHAPCKHX 3aHSITHUIX;
aHaJIM3 3alIuThI pede-
paToB; aHAJIM3 PELICHUS
KOHKPETHBIX MPAKTUKO-
OPHUEHTUPOBAHHBIX CH-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPHUKIIIHBIX
3aj1a4, aHaJIU3 BBIIIOJI-
HEHUsI KOHTPOJIBHBIX
pabor

[K-2. CtocoOHOCTh OCYIIECTBIATH HHKEHEPHO-TEXHOIOTHUECKYIO TIOAIEPIKKY

31aHMI0 (MomuduKanun) u conpoBoxaernto MC

IUTAHUPOBAHMS YIPABICHHUS TPEOOBAHUSIMH IO CO-

UIIK-2.1. 3HaTh MHCTPYMEHTHI
U METO/bl yIpaBieHHs Tpebo-
BaHUSIMM; TIpeIMETHON obua-
CTBIO  aBTOMATH3AIlMH;, BO3-
MoxHocTamMu MC; ucrounuka-
MU w#HpOpMANHH, HEOOXOIHU-
MO ans  TmpodeCCHOHATBHOM
JIEeSITEIbHOCTH; ~ COBPEMEHHBIN
OTEYECTBEHHBIN U 3apyOeKHBIN
omeIT B mHpodeccroHaNbHON
JIeSITEJIbHOCTH; MHCTPYMEHTHI U
METOJBl MOJEIMPOBAHUS Ou3-
HEC-TIPOIIECCOB  OpTaHM3AINY;
OCHOBBI PEMH)XUHHUPHHTA On3-

HEC-TIPOIIECCOB  OpTaHM3AINY;
yIpaBiIeHue COJZIepKaHNEM
MPOEeKTa:  JTOKyMEHTHPOBAaHUE

TpeOOBaHUH, CHCTEMY aHalU3a
MPOAYKTA, MO-JICPUPYEMBIX
COBCII[AHWI; YIIPABIICHHE Kade-
CTBOM: KOHTPOJIEHBIC CITHUCKH,
Bepu-(hUKaIMs, BaJTHIAITHS
(mpueMo-coaTodHBIe  MCIBITA-
HUS); YIpaBiIeHHE KOMMYHH-
KausIMH B TIpOEKTe: 0a30BBIE
HaBBIKM yIpaBieHUS (B TOM
4rcIe TPOBEJCHHUE TIPE3CHTa-

Paznen 1 «O6mas xapakTepucTHKa
npoIlecca aHainu3a JaHHBIX»

Tema 1.1 IIpotnecc ananuza naH-
HEBIX.

Paznien No2 «BBeneHue B CTPyKTY-
psl naHHbIX Pandasy»

Tewma 2.1 IIpemoOpaboTka u moro-
TOBKa JaHHBIX. O0paboTKa TaHHBIX
¢ momoIneio nakera Pandas

1. [ousTre aHanu3a gaH-
HBIX.

2. YpoBHU nHdopManu.
WudopmarmonHas napa-
MU/Ia.

3. CrargapTsl B o0macTu
aHaJIn3a JaHHBIX.

4. CTpyKTypBI TaHHBIX
oubnmorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
oMoIIbIo rmakera Pandas.
6. MeToasl Pandas mst
IPEIBAPUTEIHHOTO aHAH3a
CTPYKTYPHI TaHHBIX.

7. Busyanuzanusi JaHHBIX C
IOMOIIBI0 OUOIIMOTEKN
Pandas.

Y CTHBIN KOHTPOIB/
OIIPOC Ha CEMUHAPCKUX
3aHATHSX, 3a4eTe, IK3a-
MEH€;

aHaNu3 JIOKJIaJ10B Ha
CEeMUHAPCKUX 3aHATHUIX;
aHaJIM3 3alIUTHI pede-
PaToB; aHAIIU3 3AIUTH
MPOEKTOB; IPUMEHEHNE
TEOPETHUUECKUX 3HAHUU
npu aHanmse (pasbope)
KOHKPETHBIX PaKTHUKO-
OPUCHTUPOBAHHBIX CU-
Tyauuit u npodeccno-
HATbHO-TIPUKIIATHBIX
3aJa4, aHaII|3 HCIOJb-
30BaHHS TEOPETHUECKUAX
3HaHWH B TIpolecce
pelieHus Kelncos, B
XOJI¢ JTOBBIX UTD;
MUCHMEHHBIH KOHTPOJIb,
aHaU3 COJCPIKaHUs
3cce; TeCTHPOBaHHE
(BBITIOJTHEHHE TECTOBBIX
3a1aHHi)




LUH, IPOBEJIEHUE NIEPETOBOPOB,
Iy OJTMYHEIC BBICTYIIJICHUS]);
KyNbTypy pedH; IpaBmiia AeJ0-
BOM MEPEIUCKHU.

UIIK-2.2. VYmeeT aHaIu3upo-
BaTh BXOJIHBIC JaHHBIC; IIIAHU-
poBath paboTHI.

Paznen 1 «O0mas xapakTepucTuka
Iporecca aHaIn3a JaHHBIX»

Tewma 1.1 Ilpouecc ananusa nas-
HBIX.

Pasnen No2 «BBeneHue B CTPyKTy-
pet naHHBIX Pandasy

Tema 2.1 IIpenobpaboTka u nmoaro-
TOBKa JaHHBIX. OOpaboTKa JaHHBIX
¢ moMoupio nakera Pandas

1. [onsATHe aHanM3a gaH-
HBIX.

2. YpoBHU nHpopMaIuu.
WNndopmarmonnas nupa-
MUa.

3. Crangaptsl B obnacti
aHaJIM3a JaHHBIX.

4. CTpyKTYypBI JaHHBIX
oubimorexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoInpko nakera Pandas.
6. Metoas! Pandas ms
MPEBAPUTEIILHOTO aHAIN3a
CTPYKTYPHI IaHHBIX.

7. Busyanuzanusi JaHHBIX C
MMOMOIIIBbIO OUOIHOTEKU
Pandas.

AHanu3 nposiBICHHBIX
YMEHMIH IPU PELLIEHUH
KEeHCoB, B XOJIe
JETOBBIX UTD;
MTUCbMEHHBIH KOHTPOJIB,
aHaJIN3 Ka4ecTBa perre-
HUH Ipo¢ecCHOHAITb-
HBIX 3a]a4 B KOHTPOJIb-
HBIX paboTax; aHanu3
coneprxkaHus npodeccu-
OHAaJIbHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTUPOBaHUE (BBIION-
HEHHUE TeCTOBBIX 3aJa-
Huil); aHanu3 3aIUT
npodeccnoHaIbHO-
OPHEHTHUPOBAHHBIX IIPO-
€KTOB;

OIIPOC Ha CEMUHAPCKUX
3aHATHUSX, 3aUeTe,
aHaNN3 JJOKIAJ0B Ha
CEMHHAPCKHX 3aHSITHUIX;
aHaJIM3 3alIuThI pede-
paToB; aHATM3 PEIICHUS
KOHKPETHBIX PaKTHUKO-
OPHEHTHUPOBAHHBIX CHU-
Tyamuii ¥ mpogeccuo-
HaJIbHO-TIPUKIIATHBIX
3ajad4, aHaJIM3 BBITIOJ-
HEHUsI KOHTPOJIBHBIX
pabor

UIIK-2.3. Biagers cHCTEMHBIM
MOJIXO/IOM JJIsi BBIOOpa TEXHO-
JIOTHH YTIpaBIICHHUS TpeOOBaHH-
SIMH; TIPSIICTABICHUSMU HCXOJ-
HBIX JaHHBIX i1 Pa3paboTKu
IUTa-Ha yTpaBJIeHUs TpeboBa-
HUSIMH, CHUCTEMOM COrjacoBa-
HUA B qacTu I/IH)KeHepHO'
TEXHOJIOTHYECKOTO  obecreue-
HUSI TUIAHA YOpaBiieHHus Tpe0o-
BaHHUSIMH c 3anHTEpe-
COBaHHBIMHU CTOPOHAMU

Pazmen 1 «O0mas xapakTepucTuka
IpoIiecca aHajn3a JaHHBIX)

Tewma 1.1 Ilpouecc ananuza naH-
HBIX.

Paznien No2 «BBeneHue B CTPyKTY-
pst AanHbIx Pandasy

Tewma 2.1 IIpenoGpaboTka u moJjro-
TOBKa JaHHBIX. OOpaboTKa TaHHBIX
¢ momoIneio nakera Pandas

1. [TonsTue aHanu3a JaH-
HBIX.

2. YpoBHHU HHPOPMAIHH.
HNudopmarmonnas nmupa-
MUa.

3. CrargapTsl B o0macTu
aHaJnu3a JaHHbIX.

4. CTpyKTypBI TaHHBIX
oubaroTexu Pandas:
DataFrame u Series.

5. O6paboTKa JaHHBIX C
rmomoIneko nakera Pandas.
6. Merozasl Pandas ms
[peIBAPUTEIHLHOTO aHAIH3a
CTPYKTYpPBbI JAHHBIX.

7. Buzyanuzanus JaHHBIX C
MTOMOIIBIO OUOTHOTEKH
Pandas.

AHanm3 nposiBICHHBIX
HaBBIKOB MPH PELICHUN
KEeHCOoB, B XOJI¢ NEIOBBIX
urp;

MUCHMEHHBIA KOHTPOJIB,
aHAJIN3 Ka4ecTBa perre-
HHH npodeccnoHab-
HBIX 33134 B KOHTPOJIb-
HBIX paboTax;

aHaJIU3 COJePIKAHUS
po¢eCcCHOHATBHO-
OPHEHTHPOBAHHBIX 3CCE;
TECTHPOBAHUE (BBITON-
HEHHE TeCTOBBIX 3a/a-
HUil);

aHaJIM3 3aluT mpodec-
CHOHAJIBHO-
OPHEHTUPOBAHHBIX ITPO-
€KTOB;

OIPOC Ha CEMUHAPCKUX
3aHSTHSX, 3a9€Te, IK3a-
MEHE;

aHaNu3 JJOKJIaJ0B Ha
CEeMHHAPCKHX 3aHITHIX;
aHaJIM3 3alIUTHI pede-
paToB; aHAJM3 PEIICHUS
KOHKPETHBIX IPaKTHKO-
OpPHEHTUPOBAHHBIX CH-
Tyaluii ¥ mpogeccuo-
HAJIBHO-TIPUKJIA THBIX
3a1a4, aHaIIN3 BBITIOJ-
HEHHsI KOHTPOJIbHBIX
pabor




7.3. Onucanue nokasarejed 1 KpUTepHeB OLeHNBAHUs CGOPMHPOBAHHOCTH KOMIIETCHIIUH
HAa Pa3JMYHbIX 3Tanax uxX GOpMUPOBaAHMA; IIKAJIbI H NPOLEAYPbl OLEHMBAHUSA

7.3.1. OueHuBaHue OTBETOB HA BONPOCHI ¥ BHITIOJHEHHsI 3aJaHU JJIs1 TeKYIIeid U mpome-
JKYTOYHOM aTTecTalluu
[Tpu onieHKe 3HaHUHN YIUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHITHIA:
1. YpoBeHb yCBOGHUSI TEOPETHUSCKUX TOJIOKEHUH MUCIUIUIMHEI, IPABUIBHOCTH (POPMYTUPOBKH
OCHOBHBIX OHATUN U 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUA (PAKTUUECKOTO MaTepuaia B 00beMe MporpaMmBbl.
3. Jloruka, CTpyKTypa U TPaMOTHOCTH M3JI0KEHHSI BOIIPOCA.
4. YMeHue CBSI3aTh TEOPUIO C ITPAKTUKOM.
5. YMmenue genath 00001EHNUS, BBIBOIBI.

IIIxana oueHMBaHUSA HA 3a4yeTe

OneHka Kpurepuu BbicTaBjIeHNs] OLIEHKH

3auTeHo OOyuaromuicst JOKeH:

- IPOIEMOHCTPHUPOBATH 00IIIee 3HAHNE M3y4aeMOro MaTepHuaa;

- TIOKa3aTh O0lIee BJIaJACHNUE MOHATHHHBIM aIapaToM THCILHUILTHHBL;

- YMETh CTPOHTH OTBET B COOTBETCTBHHU CO CTPYKTYPO M3JIaraeMoro BoIpoca,
- 3HaTh OCHOBHYIO PEKOMEHYEMYIO IPOrpaMMOii y4eOHYIO JIUTEepaTypy.

He 3auteno OOy4JarIuics IeMOHCTPUPYET:

- He3HAHHME 3HAYUTEIHLHOM YaCTH MMPOTPaMMHOTO MaTepHaa;

- HE BIIa/ICHUE MTOHATUIHBIM amapaToM AUCIHUIIINHEL,

- CylIeCTBEHHbIE OIMOKH NPU M3JI0KEHUU YIeOHOTO MaTepHaa;

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOH H3JIaraeéMoro BO-
npoca;

- HEyMEHHE JIeJIaTh BBIBOJIBI IO U3JIaraéMOMy MaTepHaiy.

7.4. METOAUYECKHUE MATEPUAJIbI, ONPEJAEJAIOINUE ITPOLUEALYPHI OHEHU-
BAHUA 3HAHUHA, YMEHUIA, HABBIKOB U (UJIN) OITBITA AESATEJBbHOCTH, XAPAK-
TEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU.

KadecTBo 3HaHMI XapakTepU3yeTcs CHOCOOHOCTHIO O0YYaroIEerocs TOYHO, CTPYKTYPHPOBAHHO WU
YMECTHO BOCHPOHM3BOAHNTH HH()OPMAIIHIO, TIOIYUYSHHYIO B MIPOIIECCE OCBOSHHS AWCIUILIMHBL, B TOM BUJE, B KO-
TOpOM OHa ObIJIa N3JI0KeHa B yueOHOM U3IaHUH WIIH TPENojaBaTeieM.

YMeHus1, Kak mpaBuiio, GOPMHUPYIOTCS Ha 3aHATHUAX CEMUHAPCKOTO THMA. 3a/IaHMsl, HANPABJICHHBIC HA
OLICHKY YMEHHM, B 3HAYMTEIBHON CTEMEHU TPEOYIOT OT OOYYAIOIIErocs MPOSBICHUS CTEPEOTUITHOCTH MBbIIIIIC-
HUS, T.€. CHOCOOHOCTH BBIOJHUTHL PaboTy 1Mo oOpa3siiam, ¢ KOTOPhIMH OH paboTall B mpoliecce o0yuenus. [Ipe-
MOJIaBaTEN b KE OLICHUBACT CBOSBPEMEHHOCTh M MPABMIILHOCTh BBITIONHEHUS 33 [aHuU.

HaBbikr MOXXHO TPakTOBaTh Kak aBTOMATH3MPOBAHHBIC YMEHHS, Pa3BUTHIC M 3aKPEIICHHBIE OCO3HAH-
HBIM CaMOCTOSTENILHBIM TPYA0M. HaBbiku (OpMUpYIOTCS IPY CAMOCTOSITEITHHOM BBIITOIHEHUH OOYYaIOIIIMHUCS
MPaKTUKO-OPUEHTUPOBAHHBIX 33J]aHUH, MOJICIUPYIONINX PEIICHUEe UM TPOU3BOJICTBEHHBIX U COIMOKYJIBTYPHBIX
3aJja4 B COOTBETCTBYIOLIEH 00JacTH MpodecCHOHaIbHON AESITeNbHOCTH, KaK MPaBUIIO, TPH BBIMOJIHEHUU J10-
MAIllHUX 3aJaHUi, KypCOBBIX MPOEKTOB (paboT), HAYYHO-HUCCIICAOBATEIBCKUX PabOT, MPOXOXKICHUN MPAKTHK,
npu paboTe WHINBUIYATHHO WM B COCTaBE TPYIIIBI U T.JI.

YCTHBII Onpoc - 3TO MpoLEeAypa, OpraHU30BaHHAA KaK clielManbHas Oecela IpernoaaBaTelis ¢ TPymmnou
oOyuaroruxcs (GpOHTANBHEIN OMPOC) WU C OTACIBLHBIMU O0YYarOIIUMUCS (MHAUBULYATHHBIA OMPOC) C LEIBIO
OLIEHKH c(HOPMUPOBAHHOCTH y HUX OCHOBHBIX MOHSATHI W YCBOGHUS Yy4eOHOro MaTepuaina. YCTHBIA OMpPOC MO-
KET HCTIOJIb30BaThCsl KaK BHUJ] KOHTPOJIS U METO]I OLIEHUBAaHUS (POPMHUPYEMBIX KOMITIETEHIINH (KaK M KauecTBa UX
(GbopMHPOBaHUS) B paMKax CaMbIX PasHbIX (HOPM KOHTPOJIS, TAKHX Kak: coOece[0BaHNe, KOJMUIOKBUYM, 3a4eT, IK-
3aMeH 1O AMCUUIUIMHE. Y CTHBIA ompoc (YO) mo3BoJsSeT ONEHUTh 3HAHUSI M KPYyro30op oOydaromierocs, yMeHue
JIOTHYECKH MOCTPOUTH OTBET, BIAJICHUE MOHOJIOTHYECKOW PEeUYbl0 U WHbIE KOMMYHHUKATUBHBIC HABBIKH. YO 00-
nafiaeT OOJBITUME BO3MOXKHOCTSIMUA BOCIIUTATEIBHOTO BO3JICHCTRUS TpernoaaBatesis. BocmurarensHast GyHKIHS
YO umeer psia BaXHBIX aCMEKTOB: MPOPECCHOHATBHO-3THUCCKUN W HPaBCTBEHHBIM aCMEKThI, TUIAKTHUCCKHUMA
(cucTemaTH3anys MaTepuaia IpU OTBETe, Jydlllee 3allOMHHAHUE MaTepuasia MPU WHTEIUICKTYalbHOW KOHIICH-
TpaLuu), SMOLUMOHATBHBIHN (PaloCcTh OT YCIEIIHOTO MPOXOXKACHUS cobecenoBanms) U aAp. OO0ydaromas GyHKIH




VYO cocToUT B BBIABICHUH JeTalIel, KOTOPBIE O KAKUM-TO NIPHUUYMHAM OKa3aJIUCh HEJOCTATOUHO OCMBICIIEHHBIMU
B XOJI¢ YUeOHBIX 3aHSATHUH M MPHU TOATOTOBKE K 3a4éTy WM dk3aMeHy. YO o0iamaeT Takke MOTHBHPYIOMICH
($yHKUIHMEH: MpaBUIBLHO OPraHU30BaHHBIE COOECeT0BaHNE, KOJUIOKBUYM, 3a4€T U 9K3aMEH MOTYT CTHMYJIHPOBAThH
y4eOHYIO JeSTeNbHOCTh CTYICHTA, €r0 Y4acTHe B HaydHOU padoTe.

Tectol sBASIOTCS TIpocTeiimel (hopMOi KOHTPOIISI, HAIPaBICHHON Ha MPOBEPKY BIIAJEHHS TEPMHHOIO-
TMYECKUM amiapaToM, COBPEMEHHBIMU HWH(POPMALMOHHBIMY TEXHOJIOTUAMH U KOHKPETHBIMH 3HAHUSMHU B o0Jia-
cti (QyHIaMEHTAJIbHBIX M MPUKIAIHBIX JUCUUILTHH. TeCT MOXKET MPeJoCTaBIsATh BO3ZMOXHOCTD BBIOOpa U3 TIe-
pedHs OTBETOB (OJMH MIIM HECKOJIBKO MPABUIIBHBIX OTBETOB).

Cemunapckue 3aHsaTus. OCHOBHOE Ha3Hau€HHE CEMHHAPCKHUX 3aHATHH 10 JUCLUIUIMHE — O00ECHEeUUTh
rITyOOKOe YCBOCHHE 00YUYarOIMMICA MaTepUaIOB JIEKLUI, TPUBUBATH HABBIKH CAMOCTOSITENBHON pabOThI C JIH-
TepaTypoil, BOCHUTHIBATh YMEHHE HAaXOJUTh ONTHUMAJbHBIE PEIICHHS B YCIOBUIX U3MEHSIOIINXCS OTHOLIEHUH,
(bopMHpOBaTH COBpEMEHHOE NPpodeccroHaIbHOEe MbIIIIeHHEe o0ydaromuxcs. Ha ceMuHapcKux 3aHATHAX MPeTo-
JlaBaTeslb MPOBEPSET BBHIOJHEHNE CaMOCTOATEIbHBIX 33J]JaHU U KaueCTBO YCBOEHUS 3HAHWW, YMEHUH, omnpese-
JSIeT ypoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUH.

KonnokBuym MOXET CiIy>KUTh (OPMOM HE TOJIBKO NMPOBEPKH, HO M IOBBILICHUS] IPOU3BOAUTEIIEHOCTH
Tpyzaa cryneHToB. Ha xo/utokBuymMax oOCYXAAIOTCsI OTAENbHBIE YaCTH, Pa3Aeibl, TEMBbI, BOIIPOCH U3y4aeMOro
Kypca, OOBIYHO HE BKIIIOYAaEMbIC B TEMAaTUKY CEMHUHAPCKHUX M IPYTUX MPAKTHYECKUX YUSOHBIX 3aHSATHM, a TaKKe
pedepathl, MPOSKTHI U MHBIE PA0OTHI 00YUAIOIITHXCS.

Hoxuaz, cooOmieHne - mpoIyKT CaMOCTOSITENbHON paboThl CTyIEHTa, MPEACTABISIONINA COO0N myOImd-
HOE BBICTYIUIEHHE TIO IMIPEACTABICHUIO TIOIYYEHHBIX pE3yJbTaTOB peIIeHUs ONpeleNieHHOW Yy4eOHo-
MPaKTUIECKOH, Y1eOHO-UCCIIeA0BATEIbCKON MM HAYYHOUW TEMBI.

KontponbHas padoTta - cpelCTBO MPOBEPKH YMEHHH NPUMEHATH MOIYYECHHBIC 3HAHUS ISl PEIlCHHS 3a-
J1a4 ONPENEICHHOT 0 THIIA II0 TEME UM pa3Aeiy.

[TpodeccnoHanbHO-OPUEHTHPOBAHHOE ICCE — TO CPEICTBO, MO3BOJISIIONIEE OLCHUTh YMEHHE 00ydaro-
LIErocsl MUCbMEHHO M3JIaraTh CyTh IIOCTAaBJICHHOM NMPOOJIEMBbI, CAMOCTOSITEIBHO MPOBOANUThH aHAIU3 ITOH Ipo-
OJIeMBI C UCTIOJIB30BAaHUEM AHATUTHYECKOTO0 HHCTPYMEHTApHs COOTBETCTBYOLIEH AMCHUIINHBL, JeJaTh BEIBOBL,
00001IaroIIre aBTOPCKYIO TIO3UIHIO 110 ITOCTABICHHOH MPogecCHOHaIbHO-OPUEHTUPOBAHHON TIpoOIeMe.

Pedepar - nponykt camoctoaTenbHONW pabOThHl CTyIEHTa, MPEACTABIISIFOIINI CO00I KpaTKoe U3JI0KEeHHUE
B NHUCHbMEHHOM BHJE IOJIyYEHHBIX PE3YJIBTATOB TEOPETHUYECKOr0 aHajaM3a OIpPEAETICHHOW Hay4dHOH (yueOHo-
HCCIIEIOBATENBCKOI) TEMBI, TJIe aBTOP PaCKpPhIBAET CYTh UCCIIENYyEeMOU MPOOIIEMbI, IPUBOJUT PA3IHYHBIC TOUYKH
3pEeHHs, a TAK)Ke COOCTBEHHBIE B3TIISA bl HA Hee.

CHTyallMOHHBIN aHAJIW3 - 3TO KOMIUIEKCHBIA aHAJIU3 CUTYallH, UMEBIINN MECTO B PEAIbHOM MPAKTHKE
npodeCCHOHANBHON JEATEIbHOCTH CleUaancToB. KOMIIEKCHBIH aHalu3 BKIIOYAET B ce0sl CIepyome co-
CTaBJIAIONINE: PUYUHHO-CJIE/ICTBEHHBIN aHaIn3 (YCTaHOBJICHHE MPUYHH, KOTOPHIE MPUBENN K BOZHUKHOBEHHIO
JAHHOW CHUTYALlMH, U CIEICTBUI ee pa3BepThIBAHMUS), CHCTEMHBIN aHaIN3 (ONpEeAeIeHUE CYIIHOCTHBIX IPEIMET-
HO-COZCP)KaTEeNIbHBIX XapaKTepUCTUK, CTPYKTYpBl CUTYyallMd, €€ QYHKIUHA U Jp.), HEHHOCTHO-MOTHBALIMOHHBIHI
aHanu3 (MOCTPOEHNE CHCTEMBI OLIEHOK CUTYAIlNH, €€ COCTAaBIISIOIINX, BBISIBIEHNE MOTHBOB, YCTAHOBOK, TMTO3UITUI
NENCTBYIOINX JIMIT); TPOTHOCTUYECKUI aHaIn3 (pa3paboTKa NepCreKTUB Pa3BUTHS COOBITHI 10 TTO3UTUBHOMY U
HETaTUBHOMY CLIEHApHIO), PEKOMEHAATENIbHBINA aHanu3 (BBIPa0OTKA PEKOMEHAALMH OTHOCHTEIBHO IMOBEICHHUS
JEWCTBYIONIMX JIMI[ CUTYallMH), MPOrPaMMHO-IIENIEBOI aHau3 (pa3paboTKa MmporpaMm JIeSTeTbHOCTH IS pa3-
pelIeHns] JaHHOM CUTYaIluH).

TBopYeckoe 3afjaHle — 3TO YACTUYHO PErNIAMEHTHPOBAHHOE 3a/laHue, UMEIOIIEe HECTAHIaPTHOE pellle-
HHUE W MO3BOJIAIONIEE JUATHOCTHPOBATh YMEHHUSI HHTETPUPOBATh 3HAHUS PAa3JIMUHBIX HAyYHBIX 0oOnacTei, apry-
MEHTHUPOBATh COOCTBEHHYIO TOUKY 3PEHHS, IOKA3bIBaTh MPABUILHOCTh CBOCH MO3HUIIUH. MOKET BBITOIHSITHCS B
WH/IMBUTYaJIEHOM TOPSIKE WIIH TPYITION 00YYaIOIHXCA.

JenoBas u/unu posesas urpa - COBMECTHas! IeSITEILHOCTD TPYIIIBI 00YYaIOIINXCs M MPENoJaBaTes Mo,
yIpaBJIEHUEM IPEToJIaBaTeNs C MENbI0 PelieHHs Y4eOHBIX U NPo(eccHOHaTbHO-OPUEHTUPOBAHHBIX 33734 ITy-
TEM HWTPOBOTO MOJEIHPOBAHUS pearbHOM MpoOiemMHOil cuTyaruu. [1o3BomsieT oleHMBaTh YMEHHE aHAIU3HPO-
BaTh U PEIIaTh THIMYHBIE MPOPECCUOHATBHBIC 33/1a4H.

«Kpyrnslii cTom», AUCKycCUsl — HHTEPAaKTUBHBIE OLEHOYHBIE CPEACTBA, MO3BOJIIONINE BKIIOUUTH 00Y-
YarOIIMXCS B MPOILECC OOCYXKJIEHHUSI CIIOPHOTO BOIIPOCA, MPOOJIEMBI U OLIEHUTh WX YMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOUYKY 3pEHUs. 3aHITHE MOXKET MPOBOAUTH MO TPAJULIHUOHHONW (KOHTAKTHON) TEXHOJIOTHUH, JIOO C
HCIOJIb30BaHUEM TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

IIpoekT - KoHEeuUHBIH MpOo(deccHOHaTHPHO-OPHUEHTHPOBAHHBIA MPOIYKT, TOJyYaeMbIil B pe3yJibTaTe Iuia-
HUPOBAHUS U BBIIOJIHEHUS KOMIUIEKCA Y4eOHBIX M HCCIIENOBATENbCKUX 3alaHui. I103BOIAET OLIEHUTh YMEHUSA
00YyYaroIMXcsl CaMOCTOATENIFHO KOHCTPYHPOBAaTh CBOHM 3HaHHs B MpPOILECCE PEIICHHs MPAaKTHUECKUX 3a4ad U
npoOJieM, OPHEHTHPOBAThCA B MH(OPMALMOHHOM HPOCTPAHCTBE U YPOBEHb CHOPMHPOBAHHOCTH aHAIUTHIE-
CKHX, HCCIIEIOBATEILCKUX HABBIKOB, HABBIKOB IPAKTUYECKOrO U TBOPYECKOTO MBIIUICHHS. MOXKET BBIIIOJIHATBCS
B UHJIMBHUyaJIbHOM MOPSAKE WK TPYIION 00ydaromuxcs.



PA3EJ 8. METOIMYECKHE YKA3ZAHHS JJIS1 OBYYAIOIUXCSI
110 OCBOEHMIO JUCIUAIIINHBI

[pu opranu3anuu nporecca U3yueHUs TUCLMILUTNHBL «BBeleHne B aHAIN3 JTaHHBIX» 00ydYaroueMycs
PEKOMEHIYeTCs IPUACPKUBATHCS CIICAYIOIINX YKa3aHHUIL:

1. O3HAKOMUTHCS € OOLIMM TEMAaTHYECKUM IUIAHOM JICKIIMOHHBIX U MPAKTUYCSCKUX 3aHSTHIA;

2. CaMOCTOSTENTbHO MPOpadaTHIBATh YK€ MPOWICHHBI MaTepuall JICKIIMOHHBIX U Ta0OPaTOPHBIX 3a-
Hstrid. [Tpy He0OOXOAMMOCTH COCTABUTh CIIUCOK BOIPOC U OOPATUTHCS K MPEHOIABATEIIIO.

3. Ilepen u3yueHnEM HOBOTO TEOPETUUECKOTO MaTepHaia )KeJIATeNIbHO 3apaHee 03HAKOMHUTHCS C CO-
JepKaHUueM TpeacTosiiei ekiun. [Ipu HeoOX0MMOCTH COCTaBUTh CITMCOK BOIIPOCOB M OOPATUTHCS K TIpe-
M0/IaBATEIIIO.

4. Ecnu B X0/ie pacCMOTPEHHUSI HOBOTO TEOPETHYECKOT0 MIIM IPAKTHYECKOT0 MaTepHaia MpernoaaBa-
TEJIb CCHUIACTCS HA MOMYYCHHBIC paHee 3HaHHS, YMECHHS WM HABBIKH, TO PEKOMEH/IyeTCS UX IIOBTOPHTH.

5. BBINONHSTE MHIMBU/IyAIIbHBIC 33/IaHHS JKETATEIBHO HE TOIBKO B PAMKAX y4eOHBIX 3aHATHIA.

6. O3HAKOMUTBCSI CO CITUCKOM JIUTEPaTypbl U MHTEPHET-PECYPCOB, PEKOMEHIYEMbIX MperoaBaTe-
JeM ISl yriyOJIeHHOTO N3y4YeHHs MO0 JUCIUILIMHEI B LIEJIOM, JINOO0 OTJETbHBIX Pa3/IeioB.

Y4eOHO-METOINYECKOe 00ECTICYCHUE CaMOCTOSITENbHON paboThl CTYIEHTOB 110 AUCIHUILIMHE BKIIOYACT:

1. ®ennn, @. O. Aranu3 maHHbX. YacTs 1. [logroroBka naHHBIX K aHANM3Y: yaeOHOE mocobue /
®. O. Oenun, ©. ©. Oeaun. — MockBa: MOCKOBCKHI TOpOJICKON Mmegaroruueckuil yuusepeurert, 2012. — 204 c.
— Tekct: oamextponnsiii // Iludposoii obOpaszoBatensHbiii pecypc IPR SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/26444 .html
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Ocnosnas numepamypa*
1. Oequa ©.0. Aranmm3 ganaeX. Yacts 2. MaCTpyMenTsl Data Mining: yae6Hoe ocodue / ®dequn
®.0., Penun ©.®. — MockBa: MOCKOBCKHI TOpOACKOM nefgarorunueckuii yuusepeurer, 2012, — 308 ¢. — Teker:
anekTpoHHslii / IPR SMART : [caiir]. — URL: https://www.iprsmarthop.ru/26445.html

2. HunekoBckuii M.A. MeTonpl aHanmwW3a 3HAHWK W JAaHHBIX: KOHCIEKT JIeKiuk / [{MIbKOBCKUi
N.A., BonkoBa B.M.. — HoBocubupck: HoBocubupckuii rocyaapcTBeHHbIN TexHUYeckuid yauBepcutet, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekctr: »snekrponusii // IPR  SMART: [caiit]. — URL:

https://www.iprsmarthop.ru/45385.html
Jlononnumensnan numepamypa’

1. Makkuninu Yac Python u ananu3 nanaeix / Makkuunu Yac. — CaparoB [IpodobOpazosanue, 2019. —
482 c. — ISBN 978-5-4488-0046-7. — Texctr  oamekrponuwni // IPR SMART: [caiit]. — URL:
https://www.iprsmarthop.ru/88752.html

2. Uybykopa M.A. Data Mining : yue6HOoe nocobue / UyOykoBa MU.A.. — Mocksa, Capatos : MHTepHEeT-
VYuausepcurer Undopmanmonnsix Texnonoruit (MHTYUT), At [Tu Ap Meana, 2020. — 469 c. — ISBN 978-5-
4497-0289-0. — Tekcr: anextponnbiii // IPR SMART: [caiit]. — URL: https://www.iprsmarthop.ru/89404.html

Ilepeuens ungopmayuonnblx MexnHoON02UT, UCROIL3YEMBIX HPU OCYULECMEICHUN 00PA306aMEeNbHOZ0
npoyecca ho OUCWUNIUHE: UHMEPHEM-Pecypchl, CO8PEMEHHble Npogheccuonanbhvle 0azbl OAHHDIX,
UHOPMAyUONHBLE CHPAGOUHBIE CUCIMEMDbL

HNHTepHeT-pecypcebl
URL: https://www.iprsmarthop.ru/ — snexrponno-6u6nuoreunas cucrema Iprsmart.

Komnaexkm JIUUCH3UOHHO20 U C60000HO pacnpocmpaniaemozo npocpammHozo 06ecnetteuuﬂ, 6 mom
Hucjie omeuecCmeeHnozo npou3eo()cm3a

KoMIuieKT JTHIIeH3MOHHOT0 POTPAMMHOI0 o0ecnedeHHsI

Microsoft Open Value Subscription ans pemenuii Education Solutions Ne Tr000544893 ot 21.10.2020 r.
MDE Windows, Microsoft Office u Office Web Apps. (cpok neiictBus g0 01.11.2023 r.)

AnTnBHpyCcHOE nporpammuoe obecnieuenre ESET NOD32 Antivirus Business Edition morosop Ne IC00-
006348 ot 14.10.2022 r. (cpox meticteus go 13.10.2025 r.)

1 Y3 3BC
213 DBC


https://www.iprbookshop.ru/45385.html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/89404.html

[IporpamMHoe obecnieueHue «Muparmoauc» cucteMa BeOMHApoB - JInleH3nOHHBIH noroBop 244/09/16-k
ot 15.09.2016 (Cnernudukanus k Jlunensnonnomy goroopy 244/09/16-x ot 15.09.2016, ot 11.05.2022 r. )
(cpoxk meticteus g0 10.07.2023 1.)

OnektpoHHas MHGOpMaMOHHO-00pa3zoBareibHas cpega «1C: Yausepcurer» gorosop ot 10.09.2018 r.
Ne[TPKT-18281 (6eccpouno)

WNndopmarnmonnass cucrema  «llepBeritbut»  cyOmunensnonssiii  oroBop ot 06.11.2015 .
Ne(009/061115/003 (beccpouHno)

Cucrema tectupoBanus Indigo munensnonnoe cormarrenue (Jorosop) ot 08.11.2018 r. NoJI-54792 (6ec-
CPOYHO)

HNndopmanmonHo-norckoBas cucrtema «Koncynsrant [limtocy» - morosop 06 HHPOPMAIIMOHHO MOAJEPIKKE
ot 26.12.2014, (6eccpouno)

DnexkTpoHHO-6nbaroTeuHas cuctema IPRsmart muriensuonnsiii morosop ot 01.09.2021 1. Ne8234/21C
(cpok nmerictBus o 31.08.2024 r.)

Hayunas snektponnas Oubnmoreka eLIBRARY nmnensuonnsiii gorosop SCIENC INDEX Ne SIO -
3079/2022 ot 12.01.2022 r. (cpok aeiictBus mo 27.01.2024 r.)

CBo0oaHO pacnpocTpaHsieMoe NPOrpaMMHoe ofecrieyeHue

Kommiekt onnaitn cepucoB GNU ImageManipulationProgram, ¢cBo0OOJHO pacmpocTpaHIeMo
MporpaMMHOE OOecTIeueHIE

Be6-0payzep, Google Ghrome, cBoboxroe 10, exerogno ooHoBmsiemoe [10.

[Naker oducHeix npunoxenuid, Office 2016, nunensunonHoe coriamenue - Jororop NeTr000544893 ot
21/10/2020 - 3 roza

[Naker oducubix npunoxernit, OpenOffice, cBobomnoe [10, exerogHo ooHOBIsIEMOE [10O

[IpocmoTp ¢aitnos B popmate PDF, Adobe Reader, cBo6oano pacnpoctpansiemoe I10, exeromano oOHOB-
nsemoe I10

[Ipocmotp daitnor B popmare DIV, WinDjView, ceoboguoe 10, exeromno ooroBisiemoe 110

daiinoseiii apxuBaTop, 7 Zip, cBoboaHoe [10, exxeronHo ooHoBisemoe 10

daitnossiii MeHeKEp, Far, cBoOoHO pactipocTpansemoe [10, exxeromano ooHoBasiemoe 110

Anaconda: nuctpuOyTuB s361K0B TIporpamMmupoBanus Python u R.

IIpozpammmuoe obecneuenue omeuecneenno20 NPOU3E00CMEa.

[IporpammHuoe obecrieuenne «Muparonuc» cucreMa BeOnHapoB - JlumeH3noHHbIi goroBop 244/09/16-x
ot 15.09.2016 (Cnernudukanus k Jlunensunonnomy goroopy 244/09/16-k or 15.09.2016, or 11.05.2022 r. )
(cpoxk metictBus g0 10.07.2023 r.)

OnexkrpoHHass nHGOpMaMOHHO-00pa3zoBareibHas cpena «1C: Yausepcurer» gorosop ot 10.09.2018 r.
Ne[TPKT-18281 (b6eccpouHo)

WNudopmanmonnass cucrema «llepBeiiibur»  cyOmunensmonnsii  gorosop ot  06.11.2015 .
Ne(009/061115/003 (beccpouHno)

Cucrema tectupoBanus Indigo munensnontoe cormarrenue (Jorosop) ot 08.11.2018 r. NoJI-54792 (6ec-
CPOYHO)

WndopmanmonHo-nionckoBas cucrema «Koncymbrant Ilmoc» - morosop MU-BUII-79717-56/2022 ot
23.12.2021 (cpox neiictBus no 31.12.2022 r.)

Hudpopmarimonno-norckopas cuctema «KoHcynbranT Imoc» - 10roeop 00 HHPOPMAIIMOHHO MOIACPIKKE
ot 26.12.2014, (6eccpodHO)

OnexkTpoHHO-OMOAHoTeyHas cucrema IPRsmart muuensuonnsiii norosop ot 01.09.2021 r. Ne8234/21C
(cpoxk metictBus 10 31.08.2024 1.)

Hayunas snexkrponnas 6ubnuoreka eLIBRARY nunensuonnsiit norosop SCIENC INDEX Ne SI10 -3079/2022
ot 12.01.2022 r. (cpok aevicteus a0 27.01.2024 r.)

PA3AEJ 10. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE
OBPA30OBATEJLHOI'O IMMPOLECCA

YueOHas ayaAuTopus AJ1s NpoBeAeHUs 3aHaTuii | O0opyioBaHue: CrieIMaIM3upOBaHHas Mebeh (Mebenb

JICKIIMOHHOTO THUIIA, 3aHITHI CEMHUHAPCKOTO aymutopHas (11 cTonos, 11 crynses, 1ocKa ayauTOp-

THUTA, TPYNTIOBBIX U UHIUBHUIyaTIbHBIX KOH- Hasl), CTOJI TIPETIOIaBaTeNsl, CTYI MPEroIaBaTelsl.

CYJIbTaIUH, TEKYIIETO KOHTPOIIS M IPOMEXY- | TeXHUYECKUE CPeCcTBa OOYUCHHUS: TEPCOHATBHBIN KOM-

TOYHOU aTTeCTaluu netoTep -11; MyapTHMEUITHOE 000pYI0BaHUE (TIPOCK-
TOP, DKpaH).




TToMerenne it CaMOCTOATEILHOM pabOTHI

Cnenmanm3uposannas Meoens (10 cromos, 10 cTymseB),
MePCOHAFHBIE KOMIIBIOTEPHI C BO3MOXKHOCTBIO TTOTKITIO-
4yeHus K ceTH «HTepHeT» 1 o0eclieueHneM A0CTyIa B
3IIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe-
Iy YHHUBEPCHUTETA




