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Pabouas nporpamma auctumuinHbl coctariena Ha ocHoBannu GI'OC BO u yyeOHOrO mana
HAaIpaBJICHUS MTOATOTOBKH (CIEIUATBLHOCTH)
09.04.03 Ilpuknannas nHGOpPMATHKA

Cpok neiicTBus padoueii mporpaMMsbl AU CHHUILIMHBI 10 «31» aBrycra 2025r.

YTBEPXJIEHO

Ha 3acenanuu kadenps! «IIpuknagHas MaTeMaTuka 1 HHGOpMATUKA»

(mpotokomn 3acenanus Ne 1 ot «30» aBrycra 2022 r.).



1. lleqb ocBOeHHS TUCHHUTIIMHBI

Llens OCcBOEHHS TUCIUILUTMHBI — (JOPMUPOBAHIE CUCTEMHBIX 3HAHUN U KOMIICTEHIMH B 00JIacTH
TpeOoBaHUI OM3HEC-aHANM3a M WX KIACCH(HUKAIMK, CBOWCTB TpeOoBaHMil. [lo3HAKOMUTBCS C
METOJIOJIOTUSAMHU ~ OW3HEC-aHaJM3a, CTaHIapTaMH, HOTAMSAMHU W apredakramMu paboThl C
TpeOOBAHUSIMU.

2. Mecto aucunminnsel B ctpykrype OIIOIT BO
JIMCUMIUIMHBL ¥ TIPaKTHKH, HAa OCBOGHUHM KOTOPBIX Oasupyercs JaHHas TUCIMILIMHA!
HccnenoBatenbckuil mpoekT 1o OusHec-aHanu3y 1, I[Ipom3BoacTBeHHas NpakTuka (Hay4dHO-

uccienoBareabckas padora) 2.

JIMCUUIIIMHBL ¥ TPAKTUKU, JJIT KOTOPBIX OCBOCHHE JAHHOW IHUCUUILIMHBI HEOOXOJAUMO Kak
npenuectBytomiee: [Ipon3BojcTBeHHas pakTUKa (Hay4yHO-UCCIIeq0BaTeNbekas pabora) 4.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemsbie U

KOHTPOJIUPYEMBIEC [H)II/IKaTopr JOCTHKEHUS KOMIIeTeHIIMi InarmpyeMbIe pe3yJdbTaThbl

KOMIIeTeHI[UH
KOJI 1 HAUMEHOBAHHE)

(K01 1 HAUMEHOBAHUE)

o0yueHust

[IK-2 Cnocoben
YIPaBIATE NPOECKTaAMH B
obmactu UT B ycrnoBmsx
HEOIIpeIC/IEHHOCTEN c
MMPUMCHECHUEM
(hopMabHBIX
WHCTPYMEHTOB
yIpaBleHUs] pPHCKaMH U
npoOiieMaMu MPOeKTa

[K-2.1 3Haet MOHATHUSA
MEHEKMEHTA B obmactu
HHCTPYMEHTAJbHbIE CPEICTBA
I1K-2.2 Ymeer ynpaBisATh IPOEKTaMH B 00NACTH
WT ¢ npumMeHeHHEM HHCTPYMEHTAJIBHBIX CPEICTB
I1K-2.3 Brnageer HHCTpyMEHTapHeM MPOEKTHOTO
MeHepkMenTa B oomactu UT

MIPOEKTHOTO
UT u

3HaTh:
- METOMbI yNPaBJICHHUS MPOCKTOM
Ha BCeX 3Talax e€ro >KU3HEHHOI'O

[UKJTa
- METOJIBI pa3paboTtku
COBPEMCHHBIX TEXHOJIOTUH
UCCIeI0BaHuUsI OOJIBIINX JAHHBIX

- METO/IBI BHE/IPEHUSI
COBPEMEHHBIX TEXHOJIOT Ui

HNCCJICAOBAHUA OOJIBIINX JAHHBIX

VMers.:

- yOpaBIsTh MPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOIro LUK

- pa3pabaThiBaTh COBPEMCHHbBIC
METOAbI u TCXHOJIOTUHN
HCCIeI0BaHUs OOJILIINX JaHHBIX
- BHeI[pﬂTB COBpeMeHHBIe METOObI

A TEXHOJIOTHH  HCCJIECJOBAHUS
OOJIBIINX JaHHBIX

Biagers:

- HaBBIKAMU YIpaBJICHUS

IIPOCKTOM Ha BCEX JTalax <€ro
JKM3HCHHOI'O ITMKJIa

- HaBBIKAMHU pa3paboTtku
COBPEMCHHBIX METOJIOB i
TEXHOJIOIUi HCCIEN0BaHUS
OOIBIINX JAHHBIX

- HaBBIKAMU BHEAPCHHS
COBPEMEHHBIX METO0B "
TEXHOJIOIUi HCCIEN0BaHUS

OOIBIINX JAHHBIX




4. CTpyKTYypa H coJepKaHue TUCUMIINHBI

®DopMbI TEKYLIETO

aHaJIn3a JaHHBIX

Bun . KOHTPOJIs
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nemMm,
Monayasb (pa3aen)| y4eOHOM . Cemectp banabl | UaTepakTuB, 4.| (HAaMMeHOBaHUe
(yueOHoli padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 1. Jlek Tema 1. OcHOBBI PaOOTHI C TAHHBIMHU 1 2 - Bonpocwt 015
OcHOBHBIC cobecedosanusi no
MOJIOKEHUS U
Jlex Tema2. TexHonoruu coopa JaHHBIX 2 - mooyuio 1
KOHIICTILINK pabOThI
C TaHHBIMH
Jlex Tema 3. Meroasl pabOTHI C TaHHBIMU 2 -
Cp [ToaroroBKa K TECTOBBIM 33aJaHUSIMU 64
IIp [Tp 1. Onpenenenue npodIEeMbI 2 Omuyem no pabome 1
ITA [IpomexxyTouHas arTectaus 0,35
Monyib 2. Jlex Tema 4. DTansl penieHus 3ajaun aHaJIu3a 2 - Bonpocul 014
(OCHOBHBIE METOJIBI JAHHBIX U UX B3aUMOCBSI3U cobecedosanusi no
00pabOTKH U Mmooy 2
IpEICTaBIICHHUS Jlex Tema 5. CucreMbl aHAITUTHYECKOH 2
ITaHHBIX 00pabOTKH JTaHHBIX
Jlex Tema 6. Dramsl uccieqOBaHMs JaHHBIX 2
Jlex Tema 7. TectupoBanue, HHTEpIpETALUS 2
TAaHHBIX
Jlex Tema 8. Mcmonb30Banue pe3yabTaToB 2




Cp [ToaroToBka K TECTOBBIM 3a/IaHUSIMU 64
IIp IIp 2. COop u cucremMaTu3anusi TaHHBIX 2 Omuem no pabome 2
IIp I1p 3. IToxbop monenu 2 Omuem no pabome 3
IIp ITp 4. Busyanuzanus qaHHbeIX B R 4 Omuem no pabome 4
Ip [1p 5. Busyanu3zanus nanasix B Python 4 Omuem no pabome 5
IIp I1p 6. TectupoBanue, HHTEPIIPETALUSI 2 Omuem no pabome 6
JAHHBIX
KonTpons |Dx3ameH 35,65 Bormpocs k 3x3ameny
Hroro:; 180




5. O0pa3oBaTebHbIE TEXHOJIOTHHU
[Tpy m3ydeHUH TUCHMIUIMHBI (y4eOHOTo Kypca) MCIOJIb3YIOTCS IMCTAHLMOHHBIE 00pa30BaTelIbHbIC
TEXHOJIOTHH.

6. Meronuyeckue yKazaHus M0 OCBOEHHMIO U CIUTIIUHbBI

6.1. PexoMeHaalluM N0 MOATOTOBKE K MPAKTHYECKUM 3aHATUAM
CryneHram cliieqyer:

® [IpU MOATOTOBKE K 3aHATHSM 0053aTEIHHO HCIIOIb30BAaTh HE TOJIBKO YUEOHYIO TUTEPATYpYy,
HO U JPyTye UCTOYHUKU;

® B Hayaje 3aHATUN 3aJaTh MPENOJABATENII0 BOINPOCHl IO MaTepHaly, BbI3BaBIIEMY
3aTpyJHEHHS B €ro MOHMMAaHUU U OCBOCHUU IIPU PEIICHUH 3a]1a4, 3a/IaHHBIX JJI1 CAMOCTOSITEIIbHOTO
pelIeHUS;

® Ha 3aHATUU JOBOAMTH KAXKAYIO 3a/lady J0 OKOHYATEJIbHOTO PEIICHUS, AEMOHCTPUPOBATH
MOHMMAaHUE MPOBEJICHHBIX PAacyeTOB (aHAIM30B, CUTYallUil), B CIIydae 3aTpyIHEHUN oOpamaThcs K
MPEToaaBaTesio.
[Ipu camOCTOATENHHOM PEIICHUH 3a7a4 HY>KHO 00OCHOBBIBATh KaXKJIbIN ATAl PEIICHUS, UCXOMS U3
TEOPETUUECKHUX IMOJIOKEHUNH Kypca. Eciau CTyIeHT BUAUT HECKOJIBKO IyTeHl pelieHus MpoOieMbl
(3amaun), TO HYXXHO CpPaBHUTh WX W BBIOpaTh camblii panuoHaibHbIA. [lone3Ho g0 Hawama
BBIUMCJICHUM COCTaBUTh KPATKUH IJIaH perieHus mpobiaemsl (3ana4n). Pemenue npobieMHbIX 3a/1a4
VI TIPAMEPOB CJICAYET U3JIaraTh MOAPOOHO, BEIYUCIICHHS PACIIOaraTh B CTPOTOM MOPSIIKE, OTICIISS
BCIIOMOTaTeNbHbIE BEIUMCIICHHS OT OCHOBHBIX. PerieHns npu Heo0X0JUMOCTH HYKHO COIPOBOKAATh
KOMMEHTApUAMH, CXEMaMHU, YEPTEKAMU U PUCYHKAMU.

CnemyeT MOMHUTBH, UYTO pEIIEHHWE KaxJO0W Y4yeOHON 3agaud JOKHO JOBOAUTHCA 0
OKOHYATEJIFHOTO JIOTHYECKOT0 OTBETa, KOTOPOTO TPEOyeT YCIOBHE, H TI0 BO3MOYKHOCTH C BBIBOJIOM.
[TomydeHHBIN OTBET cieAyeT MPOBEPUTH COCOOaMH, BHITEKAIOIIMMU U3 CYLIECTBA JAaHHOW 3a/lauH.
[Tone3no Takxke (eciu BO3MOXKHO) pelIaTh HECKOJIBKUMH CIOCOOAaMU W CPaBHUTH IOJTYyUYEHHBIE
pe3ynbTaThl. Penienue 3a1a4 JaHHOTO TUTIA HY>KHO MTPOJI0IKATH 10 TPHOOPETEHUS TBEPAbIX HABBIKOB
B UX PEIICHUHU.

6.2. PexoMeHaanuu mo noAroToBKe K JeKIHOHHBLIM 3aHATUSM 110 TEMaM Kypca

W3ydyeHne AMCUMIIIMHBI TpeOyeT CHCTEMaTHYECKOIO0 M IOCIEOBATEIbHOTO HAKOIUIEHUS
3HaHUH, CIeJ0BATENbHO, IPOIMYCKH OTAEIbHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOMTH MPEMET.

B xone JNEeKIMOHHBIX 3aHATHUNA BECTH KOHCIEKTHpOBaHUE ydeOHoro martepuana. ObpamiaTh
BHUMaHME Ha KaTeropuu, (popMyJIHpOBKH, PACKPBIBAIOIINE COJEPKAHNE T€X MM MHBIX SIBICHUH U
MIPOLIECCOB, HAYYHbIE BBIBOJIbI M IPAKTHUECKHUE PEKOMEHIALINH, ITOJIOXKUTEIbHBIN OIIBIT B OPATOPCKOM
uckycctBe. JKenarenabHO OCTaBUTh B pabOUYMX KOHCIEKTaxX IOJsl, Ha KOTOPBIX JIeNaTh MOMETKU U3
PEKOMEH/I0BaHHOM JIMTEpaTypbl, JOMOJHSIOLUIME MaTepuayl MPOCTYIIAaHHOM JIEKIMH, a TaKke
NOJYEpPKUBAIOIINE OCOO0YI0O BaXHOCTh TEX MM HMHBIX TEOPETHUYECKUX MOJOKEHUH. 3aaaBarh
MIPEnoAaBaTeli0 yTOUHSIOLINE BOMPOCHI C LEbIO YSICHEHHSI TEOPETUUECKUX TOJI0KEHUI, pa3pelieHus
CIIOPHBIX CUTyaluil.

B Xxome mnOAroTOBKM K JIEKIUSAM H3YYUTh OCHOBHYIO JIMTEpPATypy, O3HAKOMUTBHCSA C
JIOTIOJTHUTEIBHON JTUTEpaTypOoi, HOBBIMH IMyOJUKAIMSAMHM B NEPUOJUYECKUX H3AAHUAX: JKypHAJaX,
razerax u T.71. [Ipy 7TOM ydyecTh pekoOMeHJalluu NpernogaBaTelis U TpeOoBaHus yueOHOM MPorpaMMBl.
JlopabaTbIBaTh CBOM KOHCIIEKT JIEKIIMH, JieJlasi B HEM COOTBETCTBYIOIIME 3alUCH U3 JIMTEPaTyphl,
PEKOMEHI0BaHHOM IpernojaBaTesieM U MPeayCMOTPEHHOM y4eOHO mporpaMMoii.

CTyneHT MOXET JOIOJHUTh CIHCOK HCIOJB30BAHHOM JIMTEpaTypsl COBPEMEHHBIMU
MCTOYHUKAMH, HE TMPEACTAaBICHHBIMU B CIHCKE PEKOMEHJIOBAaHHOW JIMTEpaTyphbl, U B JalbHEHIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOJATOTOBJICHHbIE yueOHbIEe MaTepHajbl MPU HAMUCAHUU KYPCOBBIX U
BBIMTYCKHBIX KBATU(PUKAIIMOHHBIX PaloT.



6.3. PexoMeHgaumm 1o moAroToBKe K 3K3aMeHy

[TonroToBka K 3K3aMEHY CIIOCOOCTBYET 3aKpEIUICHHIO, YIITyOJICHHIO U 0000IICHUIO 3HAHUH,
HOJy4aeMbIX, B Ipolecce 00y4YeHHs, a TaKKe MPUMEHEHHIO X K PELICHHUIO MPaKTHYECKUX 3ajad.
['oTOBsICK K 5K3aMEHy, CTYIEHT JUKBUIUPYET HMEIOIIMEcs NpoOenbl B 3HAHUSX, YIIIyOIserT,
CHCTEMaTU3UPYET U YIOPSA0UYHUBaeT CBOU 3HaHMs. Ha 3k3aMeHe CTyJeHT JeMOHCTPUPYET TO, YTO OH
nproOpen B nporecce 00yueHHst 10 KOHKPETHOM yueOHOM TUCIUTUIMHE.

Heo6xonumMo opueHTHPOBaTh CTYJEHTOB HAa CUCTEMAaTHYECKYHO MOATOTOBKY K 3aHATHAM B
TEYEHHUE CEMECTpa, UTO TIO3BOJHMT HKCIIOJIB30BaTh BpEeMs 9SK3aMEHALMOHHOM Ceccuu Ui
cucTeMaTH3aluy 3HaHUH.



7. OueHOYHbIE CpeIcTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Konx konTponupyemoit HanmeHoBanue
p KOMIIeTEeHIMH (UJIM ee YACTH) OLIEHOYHOI'0 CPeJACTBA
3 IK-2 Bonpocut ons cobecedosanus no mooyno 1

Omuem no pabome 1
Bonpocwi k sx3ameny

Bonpocul ons cobecedosarnus no mooynro 2
Omuem no pabome 2-6
Bonpocwi k sx3ameny

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TEKYIIEro KOHTPOJIsA

7.2.1. Bonpochl 1151 codece10BAHUS MO MOIYJIIO

(HaumeHoBaHUE OYEeHOUHO20 cpedcmsa)

TunoBoii mpuMep BONPOCOB

Moayab I. OcHOBHBIE OJI0KeHHS U KOHLenuus ynpasjaenus UT-npoekramu

Ponp ananu3a 1aHHBIX B COBPEMEHHOM MHpE?
HcTounukn TaHHBIX

COop 1aHHBIX

ITonroroBka JaHHEIX

N

Mopayasb 2. OcHOBHBIE IpOLecCHI YIIPABJIEHHUS MPOeKTaMU

=

AHaMTUYECKOE PEIICHNE 3a1a4i JTUHEHHON perpeccuu
YucnenHoe penieHue 3a1a4u JMHENHON PErpeccuu

Bo160op QpyHKIMM rUNIOTE3bI IPU PELLIEHUH 33/1a4U PErpeccuu
bunapnas knaccuduxanys TaHHBIX

KauecTBo kiaccupukanuy JaHHBIX

MHo>xecTBeHHas Kiaccu(uKaIys TaHHBIX

KnacrepHslil aHanu3 TaHHBIX

Meton K-cpennux

BrruncnurenbHas CI0AKHOCTh

©CoNoRWN

Kpartkoe onucanue u perjiaMeHT BbIIIOJTHEHUA

OTBeThI Ha BOIIPOCHI COOECEIOBAHNUS IO MOIYJISIM 00€CIIeUnBaOT BO3MOXKHOCTD a/1eKBaTHOM
OLICHKH 3HaHUH. BaxHbIM (pakTOpOM IpH 3TOM SIBIISIETCS YMEHUE CTYJEHTa ONIEPUPOBATh B CBOEM
OTBETE CCHUIKAMHU Ha COOTBETCTBYIOIIUE MTOJIOKEHHS YUeOHON U METOAMYECKON JINTEPATYPHI.

TpeboBaHus K OTBETY:

® OTBET HOOJIXKCH OBITH  JTOTHYESCKU CTpOﬁHBIM, OMmupaTbCsd Ha COOTBCTCTBYIOIIUC
TCOPCTUYICCKHUC MMOJIOKCHUSA U KOHICIIINHU
® OTBCT CJICAYET CTPOUTH B CAUHCTBEC TCOPUMU U TIIPAKTUKHU C TMOATBEPKIACHHUEM

TCOPCTUICCKUX MOJIOKEHUH PCAJIbHBIMHA MMIPAKTUUCCKUMU IIPUMCPAMU.

Kpurtepun onenkmn:



OLICHKAa «OTJINYHO» BBICTABISETCS CTYJCHTY 3a IOJHBIA OTBET HA MOCTABIIEHHBIM BOIIPOC C
BKJIIOYEHHEM B COJEpXKaHHWE OTBETa paccka3a (JIeKLUHM) IIpernojaBaTelis, MaTepuajoB
y4eOHUKOB, JIOTIOJIHUTENILHON JIUTEPATYphl 0€3 HABOISAIIUX BOIIPOCOB;

OLIEHKA «XOpOILI0» BBICTABISETCS CTYJEHTY 3a IOJIHBIM OTBET HA MOCTaBJIECHHBINA BOIPOC B
o0BbeMe pacckasa (JIEKLMH ) IpernoaBaTess ¢ BKIOYEHUEM B CO/IepKaHle OTBETa MaTepHuajioB
Y4€OHMKOB C YETKMMH IIOJI0KUTEIBHBIMU OTBETAMH HA HaBOASILKE BOIIPOCHI ITPENOAaBaTes;
OLIEHKA «yJIOBJIIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY 3a OTBET, B KOTOPOM 03BY4€HO Ooiiee
IIOJIOBUHBI TpeOyeMOoro Mmarepuaina, C IOJOKUTEIbHBIM OTBETOM Ha OOJIBLIYIO YacTb
HAaBO/SIUX BOIIPOCOB;

OLICHKA «HEYJIOBJIETBOPUTEIIBHO» BBICTABIISETCS CTYACHTY 34 OTBET, B KOTOPOM O3BYYEHO
MEHee MOJIOBUHBI TpeOyeMoro MaTepuaia Wi He 03BY4€HO IJIaBHOE B COAEP KaHUU BOIIpOCca
C OTPULIATEIbHBIMU OTBETAMHU Ha HABOJSILKE BOIPOCH! MJIM CTYAEHT OTKa3ajcs OT OTBETa 0e3
IPEeBapUTENLHOIO O0BSICHEHUS YBAXKUTEIbHBIX IIPUYUH.

71.2.2. OT4eT 110 NPAKTHICCKUM 3aIaHUSIM
(HauMeHOBaHUE OYEHOUHO20 CPedCmEa)

TunoBoi npuMep 3a1aHuA

IIpakTnueckas padora Nel «Onpenenenue npoOIeMbI»
dopma oTyera:

-TUTYJIbHBIH JIUCT;

-3a/1aHHE;

-pe3yJIbTaT BHIIIOJIHEHUS 3aJaHuUs;

-pe3yIbTaT SKCIepPUMEHTa (TaOIUIIBl ¥ TpaduKn);
-BBIBOJIBI IO paboTe.

IIpakTnyeckas padora Ne2 «Co0p U cucTeMaTU3aIusl JTaHHBIX»
dopma oTyera:

-TUTYJIbHBIH JIUCT;

-3a/1aHHE;

-pe3yJIbTaT BHIIIOJIHEHUS 3aJaHUs;

-pe3ynbTaT FKCIepruMenTa (TabiIuIbl U TpapuKn);

-BBIBOJIBI IO paboTe.

IIpakTnuyeckas padora Ne3 «Ilogbop moaenu»
dopma oTyera:

-TUTYJIbHBIH JIUCT;

-3a/1aHUE;

-pe3yIbTaT BHIMOJIHEHUS 3a/1aHus;

-pe3ynbTatT SKCIepruMenTa (TaOauIbl U TpapuKn);
-BBIBOJIBI 110 paboTe.

IIpakTnyeckas padora Ned «Buzyanuzanus qaHHbIX B R»
dopma oTuera:

-TUTYJIBHBIN JIUCT;

-3aJ]aHue;

-pe3yJIbTaT BHIMIOJIHEHUS 3aaHus;

-pe3ynbTat sKcrepuMenTa (Tabauibl U TpaduKn);

-BBIBOJIBI IO paboTe.



IIpakTnyeckas padora Ne5 «Buzyanu3zamus nanasix B Python»
®dopwma oTuera:

-TUTYJIbHBIH JIUCT;

-3a/1aHHE;

-pe3yIbTaT BHIMOJIHEHUS 3a/1aHHS;

-pe3yJIbTaT IKCIIepUMEHTA (TaOIHIIBI U TpaduKn);

-BBIBOJIBI IO paboTe.

IIpakTuyeckas padora Ne6 «TectupoBanue, HHTEPIIPETALS JAaHHBIX»

®dopma oTuera:

-TUTYJIbHBIH JIUCT;

-3aJJaHuE;

-pe3y/bTaT BHIIIOJIHEHMS 3a/1aHNUS;

-pe3yJIbTaT FKCIIepUMEHTA (TaOIHIIBI U TpaduKn);

-BBIBOJIBI IO padoTe.

TpebdoBanusi Kk 0(popMIIeHUIO

OTtuer AOMKEH conaepkKaTh MOAPOOHOE OmucaHue (BKIJIIOYas WIUIIOCTPATUBHBIM MaTepuil)
MOCJIEIOBATEIbHOCTH I€UCTBUH, IPOJCIAHHBIX CTYIEHTOM JJIsl BHIITOJIHEHUS 3aJaHUM.

IIpoueaypa oueHuBaHUSA

O1reHKa BBIMOTHEHHON paOOThI TPOBOIUTCS 110 KPUTEPHUSIM:

. Hanmnuue Bceil cymecTBeHHON HHpOpMAIUH 10 paboTte

. TOYHOCTB M IIOJIHOTA IIPEIOCTABISAEMBIX CBEICHUI

. HempoTtuBopeunBocTh npuBouMoit nHopmanmuu

. [IpaBUILHOCTH UHTEPIPETALIUIA U BHIBOJIOB, KOTOPBIE CAEIAHBI IO pe3yJibTaTaM padoThI
. CTeneHp AOCTUKEHUS CTYACHTOM MOCTaBIECHHOM 11eJIH

. OG0CHOBaHHOCTH IPUMEHSEMOTO PELICHUS

. 'pamoTHOCTH (comepkaTenbHas) UCIOIb3yEeMbIX (DOPMYITHPOBOK

~N NN kW

KpuTtepun onieHKH 32 0TYeThI 10 NPAKTHYECKUM padoram:

® OIICHKA OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH BBIIOJIHUI paboTy B OJIHOM 00beME C
COOJIIOJIEHEM HEOOXOIUMOM IOCIIEA0BAaTEIbHOCTH JEMCTBUM; AaKKypaTHO, 4E€TKO U 0e3
OLIMOOK BBIIOJIHUI OTYET, BBIBOJI MCUEPIIBIBAIOLINM U JJoKa3aTenbHbId. [Ipu 3amure oTuera
OTBETHUJI HAa BCE BOIIPOCKHI 110 TEME; XOPOIIO OPUEHTUPYETCS B MaTEpHUajIe, YMEET ONPEAEIUTD
B3aMMOCBS3b (PaKTOPOB M MX BIMSHHME Ha KOHEUHYIO IIe]lb, YMeeT rpad)uuecku 0ToOpa3uTh
BayKHEHIIIIe q)YHKHI/IOHaJ'II)HI)Ie 3aBUCUMOCTH,

® OIIEHKA «XOPOILO0» BBICTABIISIETCS CTYJECHTY, €CIIM OH BBINOJIHUI pabOTy B IIOJIHOM 00BEME C
co0JII0/IeHHEM HEOOXOJUMOH MOCIIeI0BaTEIbHOCTH ACUCTBUI; 63 OIMOOK BHITOIHII OTYET,
BBIBOJI McuepnbiBaomuid. [lpu 3amuTe oTdera xopomo pa3dupaercss B mMarepuale, HO He
yBepeH M HEMOJHO OTBe4yaeT Ha Bompochl. CHOCOOHOCTh K OOOOIIEHHIO NPHUYUHHO-
CJIEICTBEHHBIX CBSI3eH BaKHEHIINX (PaKTOPOB BhIpak€HA HEAOCTATOYHO;

® OIIEHKAa «YJOBJIETBOPUTEIIBHO» BBICTABIISIETCS CTYACHTY, €CIM OH BBIIOJIHMI PaboOTy He
INOJIHOCTBIO, HO 00BEM BBIINOJIHEHHON YacTH TaKOB, YTO IO3BOJIACT IIOJYYUTH ITPAaBUJIBHBIC
pe3yJbTaThl U BBIBO/IBI; BHIIIOJIHEH C HECYIIECTBEHHBIMU 3aMeuaHusIMH. BbIBoJ 1o paboTe He
pacKkpbIBaeT CyTH paboThl. BiajeHnue MOHATHITHBIM anmmapaToM TEMbI HEIOCTATOYHBI;

® OIICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIIAETCS CTYJIEHTY, €CIM OH BBIIOJHWI paboTy He
MOJTHOCTBIO MM 00BEM BBINOJIHEHHON 4YacTH paboThl HE TMO3BOJISET CHENaTh MPaBHIBHBIX
BbIBOJIOB. B oTBeTax Ha Bompockl ecTh IpyOble ommOku. HeT 3HaHMA NpUHIMIHAIBHBIX
TEOPETUYECKUX MOJIO)KEHNU TEMBI.



7.3. OneHOYHbIE CPEACTBA ISl IPOMEKYTOYHOM ATTECTAIMU M0 HTOraM OCBOEHHS
AUCHHUILINHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cewmectp 1

o
w/n Bomnpocel k 3Kk3aMeHy
1. Ponp aHanm3a TaHHBIX B COBPEMEHHOM MHpeE?.
2. HcTouHNKN TaHHBIX
3. COop maHHBIX
4, [ToaroroBka MaHHBIX
5. AHaUTHYECKOE PEIICHUE 3a]a4H JIMHEWHON Perpeccuu
6. YucneHHoe pelieHre 3a/1auu JMHEHHON perpeccuu
7. Br100p QYHKIMH TMIOTE3HI IPY PEIICHUH 3a/1a91 PETPECCHHU
8. bunaphas knaccubuKanus JaHHbIX
9. KauecTBo KilacCH(HUKALUK TAHHBIX
10. MHOXeCTBEeHHAs KIacCU(PUKAITUS JaHHBIX
11. KiacTepHbIi aHaIN3 JaHHBIX
12. Meton K-cpenaux
13. BrrancnuTensHast CI0KHOCTD
14, SI3p1kn ommcanus omsHec-mporneccoB (BPEL, BPMN, BPEL FOR PEOPLE)
15. Apxurekrypa BPM - cuctem
16. Ananu3 3¢ pexTuBHOCTH OM3Hec-nporeccoB (BAM)
17. Cucrembl busHec-unTewiekTa (BI).
18. MeTo/1pl M MOJIEIIH aHAJIN3A JJAHHBIX U M3BJICUCHUS 3HAHUN
19. BI xak 3Hanus o OusHece u U1 Ou3Heca.
20. MeTo/1pl M MOJIENIN aHAJIN3a JJAHHBIX
21. [onsatne OLAP-TexHOIOTHH.
22. 3ajaun U cojiepyKaHKe OMEPATHBHOIO aHAJK3a JaHHbBIX
23. TexXHUKU ONIEPaTUBHOTO aHAIM3a JIAHHBIX
24. [puaiune moctpoerust OLAP-ky60B. Kpocc-Ta0uibn
25. ArmapaTt MaTeMaTHYECKON CTATUCTUKU
26. Bri0opka, monyJisinusi, penpe3eHTaTUBHOCTh
27. Tumbl 3HaYCHUN IEPEMEHHBIX, HCIIOIh3YEMBIX B BEIOOpKE TIPU 00paboTKe JTaHHBIX
28. HopmainsHOe pacnpesnesneHne
29. EnmHndHas HopManbHasi KpUBas
30. PaBHOMEpHOE pacIpe/eieHue
31. HysieBasi, aibTepHATHBHAS M CTATHCTHYECKAs TUIIOTE3a
32. YpoBeHb 3HAUMMOCTH MIPH IPOBEPKE TUIIOTE3
33. OO0l1Me MPUHIIKIIBI IPOBEPKU CTATUCTUYECKUX THIIOTE3 JIJIsl AHAIM3a JIAHHBIX
34. Drarsl aHaJIM3a JaHHBIX
35. CriocoOBI TIpe/ICTaBICHMS JaHHBIX B HATJBITHOW opme
36. ['ucrorpamma, MoJMIOH YacTOT, KYMYJISITUBHBIN rpadMK 4acTOThI
37. [TpoGieMa KOJMYECTBEHHOTO OLICHUBAHNUS KAYECTB M3y4aeMbIX OOBEKTOB U MPOIIECCOB
38. [kanuposanue, kiaccuduxanus mikai no C. CTUBEHCOHY
39. MeToa nosipHbIX npoduiei
40. [lapHOe cpaBHEHUE
41. [MapameTpuuecKre KPUTEPUU CTATUCTUKU
42. Henapamerpuieckue KpUTEPUH CTATHCTHKH
43. [IpoBepka BEIOOPKH Ha HOPMAIBLHOCTh
44, Kpurepwuii CteroicHTa
45. Kpurepuii @umiepa
46. Kpurepwuii xu-KBajgpart.
47. KoppensimoHHblil aHam3.
48. Koadduuuent koppesnsituu [TupcoHa.
49. Koaddumment koppernsitpn CrimpMeHa.
50. PerpeccroHHBIH aHAINS.




51.

JucnepcuonHblil aHamus3

52.

(OCHOBHEIC TpC6OBaHl/lﬂ K CTAaTUCTHYCCKHM IIaKCTaM 061116F0 Ha3Ha4YCHM.

7.3.2. Kputepru ¥ HOPMbI OllEHKH

OLICHKA «OTJIM4YHO» BBICTABIACTCA CTYACHTY, €CJIM HCUYCPIIBIBAIOIIC U I'PaMOTHO JaJI OTBEThI
Ha BOITPOCHI 3K3aMCHAIIMOHHOI'O ounera uau IIpr OTBETEC AOITYCTHII He6OJ'II)H_Iy10 HETOYHOCTH
Ha 1 BOIIPOC, HO IIPHU 3TOM CMOT I'PaMOTHO OTB€TUTH Ha AOIIOJTHHUTCIBHBIC BOIIPOCHI;

OIICHKA «XOPpOIIO0>» OH HCUYCPIIBIBAIOIIC U I'PAMOTHO JaJI OTBET HA 1 BOITPOC 5K3aMCHAlMOHHOI'O
61/IJIGT3., a Ha ):[pyroi/i TOJIBKO TC3UCHBIC BBICKA3bIBAHWA UJIU AOITYCTHII HEOOIbIINE HETOYHOCTH
IIpru OTBETC Ha BOIIPOCHI 3SK3aMCHAIIUOHHOT'O ounera u Aajl KpaTrKue OTBCTbI Ha
AOHNOJHHUTCIIBHBIC BOIIPOCHI;

OLCHKAa «YOOBJCTBOPUTCIBHO» OH HC CMOI' [JaTb OTBCT Ha OJWUH H3 BOIIPOCOB
9K3aMCHAllUOHHOTI'O Oujera WM OTBETHJI Ha BCE BOITPOCKI, HO ITPHU 3TOM OTBETHI COACPKAIU
TOJIBKO TC3UCHBIC BBICKA3bIBAHM A,

OLICHKAa «HCYIOBJICTBOPUTCIIBHO» €CJIM OH HE JaJI OTBET HA BOIIPOCHI 3K3aMCHALIMOHHOI'O
OujeTa UiId B OTBETE COACPIKAIIUCH (I)YH,Z[aMeHTaJ'ILHLIe OIIINOKH.




8. YueOHo-MeTomn4eckoe 1 MH(POPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

8.1. O0s13aTesibHAs JIUTEpaTypa

Tun (y4eOHHK, yueOHOe

KoJyimuecTBO B

CTaTHCTUYECKOT0 aHalIM3a JaHHKIX : ydyeOHoe rmocoome / A.

I'. Bpycenues. — benropon : benropoackuii
FOCYﬂapCTBeHHLIﬁ TEXHOJOTHYECKUI YHUBEPCUTET UM.

Ne ABTOpBI, nocodue, yue0Ho- TI'on Haysnon
3arsiaBue (3aroJi0BOK) onobauoTexe /
n/n COCTAaBUTEIH MeTOoANYecKoe mocooue, | M3TAHHUA
IpaKTHKYM, Ap.) HaumenoBanue
’ IbC
1. [[Trapesa, I'. B. AHanm3 NaHHBIX | yaeOHO-MeToamueckoe mocoodue / I'. B. yueOHOoe TTocodne 2019 9bC "IPRbooks"
[uapesa, XK. I'. [Tonomapera. — Cumdeponods :
YHHUBEpCHUTET SKOHOMHKH U yrpasienus, 2019. — 129 c.
— TeKCT : 2JIGKTPOHHBIN
2. Maxkkuamm, Yac Python un ananmu3 nanseix / Yac MakkuHmg ; iepeBoa A. yueOHOoe TTocodre 2019 9bC "IPRbooks"
Cnunkuna. — 2-e uzg. — Capatos : [IpodoOpazoBanue,
2019. — 482 c. — ISBN 978-5-4488-0046-7.
3. Cunesa, U. C. Ananmm3 nanubix B cpene R. Y. 1 : yue6HOE Iocobue / U. C. y4ueOHOoe TTocodne 2018 9bC "IPRbooks"
CuneBa. — MockBa : MOCKOBCKUI TeXHUUECKUH
YHHBEPCHUTET CBsI3U 1 nHPopmaTku, 2018. — 32 C.
4. Hatmos, A. B. AHanu3 NaHHBIX B COIMOJIOrHH : yueOHuK / A. B. J{aTi0B, y4IeOHUK 2018 9BC "IPRbooks"
H. A. T'yryeBa. — PocrtoB-Ha-/lony, Taranpor :
W3znarenbcTBo KOkHOTO (herepaabHOTO YHHBEPCUTETA,
2018. — 226 c. — ISBN 978-5-9275-2690-1.
8.2. lonmosiHuTEIbHAS JIUTEPATYypa
Tun (yueOHuk, yuedHoe Konuqecnio i
Neo ABTOpBI, nocodue, yuedHo- T'on HayHHou
3arsnaBue (3arojioBoK) oudanoreke /
n/n COCTABHUTEIN MeTOAMYECKOoe ocodue, | U3AaAHU
NpAKTHEYM, Ip.) HanmeHoBanue
’ IbC
5. Bpycenues, A. T Amnanu3 gaHHbIX U nponeccos. Y. 1. Metopl yuaeb. mocobue 2016 3BC "IPRbooks"




B.I'. llyxoBa, 9bC ACB, 2017. — 63 ¢. — ISBN 978-5-
361-00540-6.

Aunexcees, C. A.

HaJIM3 JaHHBIX B COLMOJIOTHH | y9eOHO-METOANIECKOe
nocobue / C. A. Anekcees ; mox peaxuueit JI. I.
[lTeBuyka. — Ka3zanp : KazaHckuil HaMOHAJIBHBIN

WCCIIeIOBATEIbCKUI TEXHOIIOTHYEeCKi yHIUBepcuTeT, 2019.

— 92 c. — ISBN 978-5-7882-2617-0.

yueOHOoe TTocodne

2019

OBC "IPRbooks"

Uctomuna A Il

Ananus JaHHBIX Ka4YCCTBCHHBIX I/ICCHGILOBaHI/Iﬁ .

nabopaTopHsIid pakTuKyM / coctasutend A. I1. Uctomuna.

— CraBpomons : CeBepo-KaBkazckuii (hemepabHBIH
yauBepeuret, 2018. — 108 c.

JlabopaTopHBIi MPaKTHKYM

2018

9BC "IPRbooks"




8.3. [lepeuennb npodeccuoHAIBHBIX 023 JAHHBIX 1 HHGOPMALMOHHBIX CIIPABOYHbBIX
cucTeM
— Web of Science[DnekTpoHHBIN pecypc] : MyJIbTUIUCIUIIIHHAPHAS pedepaTuBHas Oa3a JaHHBIX.

— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com. — 3ari. ¢
9KpaHa. — 3. pyc., aHIL.
Scopus [DnexTpoHHbIH pecype] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004— . —
Pexxum goctyna : scopus.com. — 3ari. C skpana. — 3. pyc., aHIJI.

Elibrary [9neKkTpoHHBIH pecypc] : Hay4dHas 3JeKTpoHHas oubiaroreka. — Mocksa : HOb, 2000 . —
Pexxum nmoctyma : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHrI.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosame IO PexBU3UTHI noronfpa
n/n (nata, HoMep, CPOK JelCTBHS)
Eclipse Foundation Eclipse Bepcus 4 HEOTPAHUYCHHBIN
NetBeans Community NetBeans IDE Bepcusi8 | HeorpaHHUYCHHBIH
The CodeBlocks team CodeBlocks Bep-cusl6 | HeorpaHuyeHHSbIIH
Windows Beccpounas
OfficeStandart beccpounas

8.5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE0OXOAUMOIi VI OCyIIeCTBJICHUS
00pa3oBaTeIbHOIO Mpouecca Mo JMCHUIIMHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U
Ap. 00bEKTOB /ISl IPOBEAeHUsI
NMPAKTHYECKUX M JIAa00OPATOPHbIX 3aHATHIA,
MOMeNIeHU 1JI151 CAMOCTOATEIbHOMI
padoThl o0y4yaomuxcs (HoMep ayAuTOPHH)

[lepeyennb 0CHOBHOTO 000PY/I0BAHUSA

KomnbrotepHslii kiacc. Y4eOHast ayiuTopust
JUIS IPOBEJIEHUS 3aHATUH JIEKIIMOHHOTO THIIA.
VYuebHas ayIuTOpUs U1 IPOBEICHUS
3aHSATUNA CEMUHAPCKOro TUMNa. Y4yeOHas
ayJIuTOpus

JUTSI TIPOBEJICHUS TA0OPATOPHBIX padoT.
VYuebHas ayIuTOpHs I KypCOBOTO
MIPOEKTUPOBAHMS (BBIIOTHEHUS

KypCOBBIX pa0oT).YueOHas ayAuTopus

JUISL IPOBEJIEHUS TPYTIOBBIX U
WH/IMBUYalIbHBIX KOHCYJIbTAIIUH

VYyeOHast ayiuTOopust AJis IPOBEICHUS
3aHATUN TEKYIIETO0 KOHTPOJISI U
npomexyTtounoit arrecrarmu (YJIK-408).

Kommnerorep (MonuTOp 177, cucTeMHBII 070K
Intel (R) Celeron (R) 2,66 GHz / 1 Gb / 80
Gb), wmapmpyrtuza-rop 2801  Router,
kommyTtarop Catalyst, sKkpaH/MHTEpaKTUBHAS
nocka Smart Board TB, mpoextop Acer
P1303W., crtonm mpernoaaBaTeabCKUi, CTOIM
YYEHHUYECKUH, CTOJ KOMITBIOTEPHBIH, CTYI,
JIOCKa ayAUTOpHAas (MapKepHasi).

VYuebHas ayIuTOpUs U1 TPOBEICHUS
3aHATUH JEKIIMOHHOTO THMA. Y4yeOHas
ayJIUTOpUS AJI IPOBEJCHUS 3aHATHI
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus AJis
KYPCOBOT'O IIPOEKTUPOBAHUS (BBIMOTHEHUS
KypCOBBIX pa0oT). YueOHas ayAuTOpHs JUIs
IIPOBEJIEHUS TPYNIIOBBIX U MHIMBUYAJIbHBIX
KOHCYJIbTalUil. YueOHas ayIuTopus 1is
MIPOBEJICHUS 3aHATUHN TEKYIEro KOHTPOJIA U
npomexyTtounoit arrecraimu (YJIK-413).

CroJ1 yueHN4€eCKHil IByXMECTHBIN
(MOHOOJIOK), CTOJI TIPETOaBaATEIbCKUMN,
CTYJ, JOCKa ayAUTOpHAs (MEJIoBasi).




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEAeHUS
N IlepeyeHb 0CHOBHOIO 000PY10BAHMS
n/n | NPaKTUYeCKUX U Ja00pPaTOPHbIX 3aHATHUM,
MOMeUIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThl 00yYaAKOIIMXCs (HOMepP ayAMTOPUM)
YyeOHast ay TuTOpUs AJIsE IPOBEICHUS
VYyeOHast ayIuTopust AJisl IPOBEICHUS 3aHATUH JIEKIMOHHOTO THUIIA.
3aHATUH JICKIIMOHHOTO THIIA. Y4eOHast ayTuTOpUs IS TPOBEICHUS
VYyeOHast ayIuTOopusi AJisl IPOBEICHUS 3aHATUNA CEMUHAPCKOro THMa. Y4eOHas
3aHSATUN CEMUHAPCKOTo TUMA. YueOHas ayaUTOpHUs U1l KypCOBOTO
3 | AYAHTOPHS JUIs KypCOBOIO NPOSKTUPOBAHUA | IPOCKTHPOBAHMS (BBITIOJIHEHUST KYPCOBBIX
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas pabot). YueOHast aytuTopus AJis
ayJIUTOPHS AJI IPOBEACHUS TPYIIIOBBIX U MIPOBEICHUS TPYNIIOBBIX U
WHIVUBUAYATBHBIX KOHCYJIbTAIIUN. YueOHast WHUBUTYATbHBIX KOHCYJIbTAIIHM.
ayJIUTOPUS AJIA IPOBEACHUS 3aHATHI YueOHast ay TuTOpUS AJIsl IPOBEACHHUS
TEKYIIEr0 KOHTPOJISI ¥ IIPOMEKYTOUHOM 3aHATUHN TEKYIIETO KOHTPOJIS U
arrecraimu (YJIK-418). IIPOMEKYTOUYHOU aTTECTALlUU.
4 [Tomernienue A caMOCTOSTENHHON pabOTHI CTon yYeHUYECKUM, CTYJI, KOMITBIOTED C

CrynenTos (I'-401)

BbIXOJIOM B CCTb MHTCPHCT.




