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PabGouas mporpamma guctumiuabl b1.B.16 «Texnomoruss anHanmuza wu
BU3YalHM3allii JaHHBIX» COCTaBJeHa B COOTBETCTBUM C TpeboBanusmMu OPI'OCBO
no HanpaiaeHuto mnoarotoBku 09.03.02- «MudopManvioHHBIE CHCTEMBI U
TEXHOJOTHI», YTBEPKIACHHOTO MpUKa3oM MUHHCTEpCTBA 00pa30BaHUS M HAYKH

Poccuiickoit @enepanun ot «19» centsiops 2017 r. Ne 926.

[Iporpammy coctaBuin: accucteHT kadeapsl «HbopMalMoHHbIE CUCTEMBI
u TexHosorum» Epnoes N.T.

[Iporpamma omoOpena Ha 3acemanuu kadenpsl «HHpopmarmoHHbIe
CHCTEMBI 1 TEXHOJIOTHUI

[Tpotokon Ne 9 ot «20 » mas 2024 roga

[Iporpamma onob6peHa Y4yeOHO-METOAMYECKUM COBETOM  (PU3HKO-
MaTeMaTUYeCcKOro ¢GaKyabTeTa

ITpoTokon Ne 9 ot «23» mas 2024 rona



HCJ’II’I " 33712491 OCBOCHHUS AUCHMILIMHBI « TexHo0orus anaau3a u

BU3ya/in3anuu 1aHHbIX»

Heab AMCUUIVIMHBI:

I/I3y‘—IeHI/Ie OCHOB BuU3yajin3alliy KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX JIaHHBIX,

q)OpMI/IpOBaHI/IC YMGHI/Iﬁ IMPUMCHCHHNA OCHOBHBIX CPCACTB BU3YyaAJIM3dllMU JTdHHBIX

Pa3JIMYHBbIX THIIOB.

3agayn QUCIUAILINHEL:

- q)OpMI/IpOBaHI/Ie HpeIICTaBJIeHI/Iﬁ O IIPpHUHLOUIIAX W MCTOJAaX BU3YyAJIMU3allUH

JIAHHBIX, a4 TAK)KE CTPYKTYPE TAHHBIX

- (popMHpoBaHME YMEHUN BHU3yaIM3allMM JTAHHBIX MPH MOMOIIU OCHOBHBIX

KOMIIBIOTCPHBIX CPCIACTB

- (opMupoBaHMEe YMEHUN MOATOTOBKH MPE3EHTAIMU C MCIOJIb30BAHHEM

BU3yaJIN3allUN JaHHBIX

Kon n O000menHbie TpyAoBbie pyHkuun [TpynoBbie GyHKIMA
HaMMeHOBaHUe Kox HaummeHoBaHue Ypose HanmenoBanue Kon Yposennb
npogeccuoHaIbHO Hb (moxypoB
ro KBaJIH €Hb)
cTaHxapTa ¢uxan KBaJIupu
uu Kaluu
06.015Cnenmanuct |C Brimosnnenue paboT u 6 |OnpexneneHve nepBoHAYAIBHBIX C/01.6 6
o yIpaBieHue padoTamu TpeboBanmii 3aka3zurika Kk UC u
MH()OPMALTMOHHBIM MO CO3/1aHHI0 BO3MOXHOCTH MX peanuzanuu B IC
CHCTEMaM. (MouduKan) u Ha 3Tare NpeJKOHTPAKTHBIX paboT
cornpoBoxaeHnio NC, JIoKyMEHTHpOBaHHE C/07.6 6
ABTOMATHU3UPYIOIINX CYILIECTBYIOUTMXON3HEC-TIPOIIECCOB
3ajaqn OpraHM3alMy 3aKa3duKa (pesepc-
OpTaHU3AIMOHHOTO WHKUHUPUHT OU3HEC- IPOLIECCOB
yIpaByieHUs U Ou3Hec- OpraHu3alyu)
IPOLIECCEHL. Pa3zpaboTka Mo Ou3Hec- C/08.6 6
MPOLIECCOB 3aKa34YnKa
Pazpabotka apxurextypsl UC C/14.6 6
[TpoextupoBanue u quzaitn UC C/16.6
Paspabotka 6a3 qanHbix UC C/17.6 6

MecTo y4eOHOH TUCHMILIUHBI B CTPYKTYPe OCHOBHOM NMPO¢)eCCHOHAIBHOM

0o0pa3oBaTeIbHOM NMPOrPaMMbI

I[I/ICHI/IHJ'H/IHa «Texunonorusa anaiauza u BU3yAJIN3allNN JAHHBIX» OTHOCUTCS K

npodeCCUOHAIBHOMY UKy TUCHUIUIMH. JIJIsi OCBOCHMS JTaHHOW JUCIHUTLIAHBI



H€O6XOI[I/IMBI SHAaHHWA, YMCHHUA U KOMIICTCHIIMN, ITOJTYYCHHBIC O6yanOHIHMHC$I Inpun

n3ydeHuu kypca «MHpopmatukay, «S3b1ku mporpamMmmupoBaHus». JuCHUILUIMHA

o0OecreynBaeT HN3y4YCHUC JUCLHUIIINH HpO(i)eCCI/IOHaJ'ILHOFO n CIICOHUAaJIbLHOI'O

OUKJIOB.

B pe3yabTaTe 0CBOEHHS TUCHUIINHBI 00YUAKOIIMHCS T0JI/KEH:

3HATh:

OCHOBHBIE MOHSTHSI, PYHKIIMU, COCTAB U MPUHIUIIBI paOOTHI CUCTEM aHaIN3a
U BU3yaJIM3alluu JaHHBIX;

ApXUTEKTYPY U MPHUHIIMIIBI pa0OTHl HHCTPYMEHTOB U TIATGOPM ISl aHaTIH3a
Y BU3yaJIM3alluu JaHHBIX;

OCOOCHHOCTH TOCTPOEHUSA M (YHKUMOHMPOBAHUS pPa3IMYHBIX CHCTEM
aHanM3a JaHHbBIX, BKII0Yas 0a3bl JAHHBIX U MPOTOKOJIBI OOMEHA JaHHBIMH;

IIPUHIOUIIBI O6pa6OTKH, aHaJIn3a U BU3yaJIn3allui JaHHBIX.

YMmerTh:

MIPOCKTUPOBATh U PEATM3OBBIBATH PEIICHUS ISl aHATM3a W BU3YaIH3alldd
JTAHHBIX;

UCITOJIB30BaTh  SI3BIKM  TPOTPAMMHPOBAHUS H  CIICIHAIM3UPOBAHHBIC
WHCTPYMEHTHI Ui aHanu3a nanueix (Python, R, SQL);

MPOU3BOIUTH HACTPOUKY M KOH(DUTypUpoBaHUE IIATHOPM U UHCTPYMEHTOB
JUTSL aHAJTA3a ¥ BU3YaIM3alliy JaHHBIX;

WHTETPUPOBATh Ppa3JIMYHbIE HCTOYHUKUA JAHHBIX M OOecrmeuuBaTh HX
B3aUMOJICHCTBUE;

HCIIOJB30BATh MHCTPYMCHTLI JJIsI MOACIUPOBAHUA U CUMYJIAIIUN JJaHHBIX.

Baanern:

OCHOBHBIMH METOJIaMU ¥ HMHCTPYMEHTaMU aHaliu3a U BU3YaJIU3ALMU
JTaHHBIX;

HaBBIKAMH NPOTPAMMHUPOBAHUS U OTJIAJKH ITPOrpamMM JJIs aHaJIU3a JaHHBIX;
crnocobaMu KOH(UTYpUpPOBaHUSI U HACTPOMKH MHCTPYMEHTOB U IIaThOpM

JUIA aHAJIM3a JaHHBIX,



e MCTOAAMMN IOUAIrHOCTHKH M YCTPAHCHUA omnOOK B CHCTEMax aHaju3a U

BU3YyaJIM3alluN JaHHbIX.

Hpouecc I/I3y‘leHI/ISI AUCHUIIJIMHBI Hal'lpaBJIeH Ha q)opanOBaHne
CJICAYIOIIUX KOMIIETeHLIMM:
OIIK-2 OIIK-2. Crocoben MOHUMATh OI1IK-2.1.
NPUHLIMUIB  pabOThl  COBPEMEHHBIX 3HaTh: COBPEMEHHBIC HH(POPMAIIMOHHBIC
HHGOPMAIMOHHBIX ~ TEXHOJIOTHI " TEXHOJIOTHH W TMPOTPaMMHBIE CPEICTBa, B

OIIK-4

mporpaMMHbIX CpE€ACTB, B TOM YHCIIC

TOM YHUCJIE OTE€YECTBCHHOI'O IIPOU3BOICTBA,

OTCUSCTBEHHOIO  TPOM3BOACTBA, W  IPU PEHICHHH 3a1a4 NpoQecCHOHAIbHON

UCIIONIB30BaTh MX IPU PEHNICHUH 3amad  JEATEIbHOCTH.

pohecCHOHANBHON NEATENbHOCTH. OIIK-2.2.
YMeTb: BBIOMPATH COBPEMEHHBIC
UHQOPMaIHOHHBIE TEXHOJIOTUH "
OpOorpaMMHBIE CpPE/ICTBA, B TOM YHUCIE
OTEUECTBEHHOTO  NPOW3BOJCTBA,  IPH
pemieHuH  3amad  MpodecCHOHAIBHOM
JeATEIILHOCTH.
OIIK-2.3.
Nmets HaBBIKH: NPUMEHEHUS
COBPEMEHHBIX UH()OPMALTMOHHBIX

OIIK-4. CnocobeH ydJacTBOBaTb B
pa3zpaboTke TEXHUYECKOH
JOKyMEHTAIIHH, CBSI3aHHOM c
npodeccnoHaNbHON JIESTEIBHOCTBIO C
UCIIOJIb30BaHUEM CTaHIApTOB, HOPM U
TpaBHIL.

TEXHOJIOTMH M TPOTrpaMMHBIX CpEACTB, B
TOM YHCJI€ OT€4eCTBEHHOIO MPOU3BOICTBA,
IPU PEUICeHUH 3a1a4 Npo¢ecCHOHATBHOM
JeSTeTbHOCTH.

OIIK-4.1.

3HaTh: OCHOBHBIE CTAHAAPTHI OPOPMIICHUS
TEXHUYECKOM TOKYMEHTAIUX Ha Pa3INuHbIX
CTauAX JKU3HEHHOTO LIUKJIA
WH(POPMALMOHHON CHCTEMBI.

OIIK-4.2.

YmMmeTs: MIPUMEHSTh CTaHIapThI
oopMIIeHUS] TEXHUYECKOW TOKYMEHTAIUU
Ha Pa3IMYHbIX CTaJWAX KU3HEHHOTO LIHMKJIA
HH(POPMALMOHHONWCUCTEMBI.

OIIK-4.3.

VIMeTp HaBBIKM: COCTABICHHS TEXHUYECKON

JOKyMEHTAllMM HAa  pa3jIMyHBIX JTanax
JKU3HEHHOTO  [HKJIAa  MHQOPMAIMOHHON
CUCTEMBI.

T1IK-6 CiocobeH co-
37aBaTh U IOACP-
JKABaTh CUCTEMBI
HCKYCCTBEHHOI'O MH-
TENIEKTa HA OCHOBE
HENPOCETEBLIX MOJIC-

JIEW U METOJIOB.

N/-1 IIK-6 OcymiecTBaseT OLEHKY W BBIOOD
MOJIeJIEll UCKYCCTBEHHBIX HEUPOHHBIX CETEH
¥ MHCTPYMEHTAITb-

HBIX CPEJACTB JUIS PEIICHHS ITOCTaBIICHHOMH
3a/1a4u.




CTpyKTypa U cofep:KaHue QU CHUIIINHBI
«TexHoJI0THA AHAJIN3A U BU3YAJIM3ANNU JAHHBIX»
Crpykrypa nucuuiuidabl (Moayns) OOmasi TpyJO€MKOCTh JAUCIUTUIMHBI

cocTaBiseT 3 3a4eTHEIX eauHul, 108 gacos.

IopsiakoBbIi HOMEP
Bcero ceMecTpa
5

OO011ast Tpy10€MKOCTh JUCIUILIUHBI, B TOM 108
qHCIe:
KypcoBoii npoekT (padota)
AyITUTOPHBIE 3aHATHUS BCETO
B ToM uucne:
Jlexuun 36 +
[TpakTHueckue 3aHsTHsI, CEMUHAPbI 32 +
JlaGopaTopHble paboThI
CamocTosTenpHas padoTta 40 +
Bua uToroBoit arTecTanyu:
3auet/mudd.3auer +
K.C.P.
JK3aMeH

108
OO61mmast TPy 10eMKOCTh JUCITUTLIMHBI

Pacnpez{e.ﬂe}me y‘leﬁﬂblx yacoB 110 T¢eMaM U BUAaM yqeﬁmﬂx 3aHATHH

HauMmeHoBaHUe Oo0BeM yacoB

pa3/iesioB U TeM

Jlexn [IpakTnueckue CaMOCTOSIT.
SQHSATHS
BBejieHne B aHam3 U 4 2 4

BHU3yaJIU3alMI0 JaHHBIX




Co6op u npenobpadboTKa 6 6 8
JaHHBIX

o
oo

Meroabl aHaM3a JaHHBIX 10

HNHCTpYMEHTHI U 6 6 6
TEXHOJIOTHU
BU3YyaIHM3alUH JAHHBIX

[IpoekTupoBanue u 8 6 6
peanu3alys CUCTEM
aHaJIM3a ¥ BU3YaJIM3alluu
JTAHHBIX

I[TpakTHueckoe 4 4 6
IPHMEHEHHE aHAIN3a 1
BU3yaJIM3alluu JaHHBIX

Hroro 36 32 40

Conepxxkanue yueOHOM JUCHUILIHHBI
1. BBenenue B aHAJIM3 U BU3YAJIU3aLHIO JAHHBIX
Coaep:xaHue TeMbl:
o OCHOBHBIE TOHATHS U 1IEJIM aHAIN3a U BU3yaJIu3alluu JaHHBIX.
o BaxXHOCTH TaHHBIX B COBPEMEHHBIX MHPOPMAITMOHHBIX CUCTEMAX.
o IIpumepsl ycrienmiHOro NPUMEHEHNS AaHAJIN3a U BU3yaIU3aluu JaHHBIX B
Pa3JIMYHBIX OTPACIIAX.
®opMBbI M METOABI IPOBEACHHUS 3aHATHIA:
o Jleknuu: O630p MOHATHH U 1eJIeH aHau3a U BU3yallu3allii JJaHHbBIX.
o [uckyccuun: OOcyx1eHHE IPUMEPOB U BAXKHOCTU aHAIM3a JaHHBIX.
IIpakTHyeckue 3aHATHUA:
o (O3HaKOMJIEHHE C OCHOBHBIMH HMHCTPYMEHTAMU JUIsl aHAIU3a U
Bu3yanu3anuu gaHHbixX (Excel, Google Sheets).
o BrimonaHeHue NpocThIX 3a/1a4 O CO3/IaHUI0 TPaAdUKOB U TUATPAMM.
2. Coop v npenoo6padoTKa JAHHBIX
Conep:xaHue TeMbl:
o Mertoasl cOopa JaHHBIX U3 PA3TUYHBIX UCTOUYHUKOB.
o OuucTKa aHHBIX: YCTpaHEHUE AyOJIUKATOB, 3aII0JIHEHHUE MTPOITYCKOB.
o Hopmanuzanus v crangapTh3anus JaHHBIX.
DopMbI M METObI IPOBEACHUA 3AHATHIA:

o Jlexuuu: Teopus coopa u npeaoOpadOTKH TaHHBIX.



o IIpumepsl u keiic-ctaau: PaccMOTpeHHE pealibHBIX cilydaeB cOopa u
OYHUCTKH JIAHHBIX.
IIpakT4eckue 3aHATHS:
o Pabota c uacTpymenTamu s coopa manubix (Python, Oubnmoreku pandas).
« BrinonHenue 3a1a4 M0 OYUCTKE U HOPMAINU3ALMU JaHHbBIX.
3. Metoabl aHAJIM3a JAHHBIX
Conep:kanue TeMbl:
o OcHOBHBIE METO/IbI U AIITOPUTMBI aHAJIN3A JAHHBIX: CTATUCTUYECKHE
METO/1bl, MAILIMHHOE 00yYEHUE.
o BrisaBIICHUE TEHACHIMN U 3aKOHOMEPHOCTEN.
« IIporHo3upoBaHue U MOJAETUPOBAHUE HA OCHOBE JaHHBIX.
@opMbI U METO/IbI IPOBEIEHUS 3AHATHI:
o Jleknuu: O630p METO/IOB aHAIM3a JJAHHBIX.
« Ilpumeps u kelic-ctanu: PaccMoTpeHue npuMepoB MPUMEHEHHS METOI0B
aHanM3a JaHHbBIX.
IIpakTHyeckue 3aHATHSA:
« Pabora c OubnmoTexkamu aHanm3a qaHHbIX (Scikit-learn, NumPy).
« BrinonHenue 3a1a4 Mo aHaNMU3y JAaHHBIX C UCIOJIB30BAaHUEM PA3INYHBIX
METOJIOB.
4. NHCTPYMEHTHI M TEXHOJIOTHHM BU3YAJIN3ANMHU JAHHBIX
Conep:xaHue TeMbl:
« O030p UHCTpYMEHTOB Buzyanuzauuu nanubix (Tableau, Power BI, D3.js).
o [lpunuumnel co3ganus 3QPHEeKTUBHBIX BU3YyaTU3ALIHIA.
o Tunsl rpadMKOB U AUArpaMM U UX MPUMEHEHUE.
@opMBbI U METOIbI IPOBEIEHUSI 3AHATHIA:
o Jlexuu: O030p HHCTPYMEHTOB U MPUHIIMIIOB BU3YaIH3al[UH TaHHBIX.
o Ilpumeps! u kelic-ctanu: PaccMoTpeHue ycreniHblx BU3yaan3alnil JaHHbIX.
IIpakTUyeckue 3aHATHA:
« Pabora c uactpymentamu Busyanusainuu 1anubix (Tableau, Power BI).

o Co3gaHue pa3IMYHBIX TUIIOB TPapUKOB U IUArpamMM Ha pPealibHbIX JaHHBIX.



5. IIpoekTHpOBaHME U peau3aNNs CUCTEM aHAJIN3a U BU3YATU3ANUM TAHHBIX
Conepxxkanue TeMbl:
o [IpuHIUIIBI TPOEKTUPOBAHUS CUCTEM AHAIIN3A U BU3yAIN3alNH TAHHBIX.
o ApXUTEKTYpHBIE OCOOEHHOCTH TAKUX CHCTEM.
o HMHuTerpanus pazinyHbIX KOMIIOHEHTOB U HICTOYHUKOB JAHHBIX.
DopMBbI U METOAbI IPOBEACHUS 3AHATHM:
o Jlexuuu: Teopust MpOEKTUPOBAHUS CUCTEM aHAIM3A U BU3yaIn3aluu
JTAHHBIX.
o IIpumeps! u keric-cragu: PaccMoTpeHne peanbHbIX CUCTEM U UX
aApPXUTEKTYPHI.
IIpakTUyeckue 3aHATHS:
« PazpaboTka npoTtoTuIia cuCTEMbI aHAJIW3a U BU3yaIM3alluU JaHHBIX.
o HMuTerpanus pa3inyHbIX HCTOYHUKOB JAHHBIX U CO3JaHUE €JUHON CUCTEMBI.
6. IIpakTn4yeckoe NpUMEHEHHUE AaHAJIN3Aa U BU3YAJIU3ANMU JTAHHBIX
Coaep:xaHue TeMbl:
o Ilpumepsl ycrienmiHOro NpUMEHEHNS AHAIN3a U BU3yaIUu3alui JaHHbIX B
Ou3Hece, HayKe U APYrux o0JacTsX.
o OOcyxIeHHe peallbHBIX KEHCOB M MOJIyYECHUE HHCANTOB.
DopMbI M1 METObI IPOBEACHUA 3AHATHIA:
o Jlexuuu: O630p peabHBIX KEWCOB MPUMEHEHUS aHAIN3a TAHHbIX.
o Huckyccuu: OOCyxIeHHEe TPUMEPOB U BHIBOJIOB U3 PEAIbHBIX KEHCOB.
IIpakTHyeckue 3aHATHUA:
o Pa3paboTka cOOCTBEHHBIX TPOEKTOB MO aHAJIU3Y U BU3YaIU3alUU JaHHBIX
Ha OCHOBE PEaJIbHbIX JIAHHBIX.

o IIpe3eHTanus pe3ynbTaToOB U BHIBOJIOB.

3K3aMeHaHI/IOHHbIe BOIIPOCHI 10 JUCHUILJIUHE «TexHoygorus anaau3a u
BU3ya/In3aliui JaHHBIX»

1. Kakue ocHOBHBIE ATarbl BKIIOYAET B CEOSI MPOIECC aHAIM3a TAHHBIX ?



2. OnuiuTe OCHOBHBIE METOABI COOpa NaHHBIX U3 Pa3IMYHbIX

WCTOYHHKOB.

3. Kakue cymiecTByroT METOIbI MPe100pabOTKH JaHHBIX U TOYEMY OHU
BayKHBI?

4, YT10 TaKkoe OYHCTKA JAHHBIX U KaKHE€ OCHOBHBIC TEXHUKHU

HCIIOJIB3YIOTCA I OUYUCTKH ,ZIaHHBIX?

d. KakoBa poibs HOpManu3aluu U CTaHAAPTU3ALUN IAaHHBIX B aHAJIU3€
JTAHHBIX?

6. Kakue cratuctuyeckre METoAbl MPUMEHSIOTCS B aHANIM3€E TaHHBIX?

1. OOBsICHUTE OCHOBHBIE KOHIEIIIIMKY MAIITMHHOTO O0OYUYEHHUS U €ro poib

B QHAJIN3€ JTAHHBIX.

8. KakoBbI OCHOBHBIE 3TAIbl CO3/IaHUS MOJIETH MAIIMHHOTO 00y4YeHMSI?

9. B yem paznuune Mexay oOyuyeHueM ¢ yuuTeaem U 0e3 yuuTens?

10. Yo Takoe runeprnapamMeTpbl MOAEIN U KaK OHH BIUSIOT Ha
pe3yabTaThl MAITMHHOTO 00y4UeHus?

11. Kakue CymecTByIOT UHCTPYMEHTHI JUIs BU3yaau3aluu JaHHbBIX?
[IpuBenyuTe NpUMEPBHI.

12. KaxoBbI OCHOBHBIE MPUHIIUIIBI CO3AaHUS IPHEKTUBHBIX
BU3yaJIN3allMil TaHHBIX ?

13. Kaxkwue Tunsl rpadMKoOB U AUArpaMM UCIOIB3YIOTCS IS
BU3YaJIM3allMH JaHHBIX U B KaKUX CIy4asx?

14.  OnwmmuTe mporecc Co3AaHUs UHTEPAKTUBHON BU3YaTH3aI[MH TaHHBIX.

15. KakoBbl OCHOBHbIE ()YHKIIMU U BOZMOXHOCTH TaAKUX UHCTPYMEHTOB,
kak Tableau u Power BI?

16. B ueM 3akir04aroTCs OCHOBHBIEC PA3IMUMS MEXAY PA3TUUHBIMU
TUTIaMU TPAPUKOB (CTOIOUATHIE, IMHEWHBIE, KPYTOBBIC)?

17. Kakue cymecTBYIOT METO/IbI OLIEHKH KauecTBa JaHHBIX NEpe]] UX
aHaJIU30M?

18. Kak uHTerpupoBath pa3iuyHble HCTOUYHUKHU JAHHBIX JUISI UX aHAJIN3a

Y BU3yanu3anuu’?



19. Kakue cymecTByIOT METOABI U HHCTPYMEHTHI 7151 00paboTKu
oonpmmx gaHHBIX (Big Data)?

20.  OnuiuTe mpolecc MPOSKTUPOBAHUS CUCTEMbI aHaIu3a U
BU3YaIM3aI[H TaHHBIX.

21. Kakue apxuTeKkTypHble OCOOCHHOCTH XapaKTEPHbI ISl CHCTEM
aHan3a JaHHbBIX?

22. KakoBbI OCHOBHBIE IIIard B pa3pa0dO0TKe MPOTOTHUIIA CUCTEMbI aHAINA3A
JTAHHBIX?

23. OOBsAcHUTE poJib U UCTIONB30BaHuEe OubmoTek pandas 1 NumPy B
aHaJu3e JaHHBIX.

24. KakoBbl 0COOEHHOCTH PaOOTHI C BPEMEHHBIMHU PSIJITaMU B aHAJIN3E
JTAHHBIX ?

25. B dyem 3akirodaercs NpoLecc MOJACIUPOBAHUS JaHHBIX ?

26. Kakue cymecTByrOT METObI OLICHKH PE3yJIbTaTOB aHAJIN3a JaHHbIX?

27. Kak Bu3yanu3zanus JaHHBIX IOMOTAET B MPUHATHH YIIPABICHYECKUX
peLIeHHIt?

28. IlpuBenuTe mpuMeEpHI YCIEITHOTO MPUMEHEHHUS aHAIN3a U
BU3YyalIM3alliy JaHHBIX B OU3HECE.

29. Kakue kiroueBbie HaBBIKM HEOOXOIUMBI J71s1 3¢ (HEKTUBHOTO aHAIH3a
Y BU3YQJIU3AINH JaHHBIX ?

30. Kakwue HOBbIE TEHACHIIMH U TEXHOJIOTHH TOSBIISIOTCS B 00JaCTH
aHaJIN3a U BU3YAJIN3AIUU JAHHBIX?

IlepeyeHb OCHOBHOM U AONOJHHUTEIbHON Y4eOHOM JIUTEPaTypBhI,

HCOﬁXOIlI/IMOﬁ AJIF OCBOCHUSA JUCIHUILINHBI

Ocnoenasa rumepamypa
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yue6. mocodue / C.B. Kprokos; FOxusriit dpenep. yu-T; E.A. bepe3oBckas .— PoctoB-Ha-/[oHy
Wzn-eo HODY, 2022 — 94 c. : mn. — ISBN 978-5-9275-4119-5 .— URL:
https://lib.rucont.ru/efd/812194 (nara oopamenus: 16.02.2024)
2. Konokonos, A. 3acrtaBbTe naHHble TOBOpUTH : Kak chenats OusHec-mamoops B
Excel. PykoBomcTBO MO BHU3yaldM3allMd JaHHBIX : I[PAKTHYECKOE PYKOBOACTBO / A.
Komnokomnos. - Mocksa : Anbnuna [TPO, 2023. - 244 c. - ISBN 978-5-206-00079-5. - Tekcer :
anektponHbii. - URL: https://znanium.ru/catalog/product/2140915 (mata oOpamieHus:
11.04.2024).



Jononnumensnas riumepamypa

1.  IlonkoBuukoBa, H. A. Ananu3 u Bu3yanusauus aaHHbelx B Microsoft Excel B
nprMepax u 3agadax . npakrudeckoe mocooue / H. A. IMonkoBHukoBa. - Mocksa ; Bonorna :
WNundpa- Umxenepus, 2023. - 172 c. - ISBN 978-5-9729-1485-2. - TekcT : 31MEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2092453 (mxara oopamenus: 11.04.2024).

Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJTCKOMMYHHUKANMOHHOU CeTH
«HTepHET»

1. Dnexrponno-o6mbauoreunas cucrema "ZNANIUM.COM"

2. DnekTpoHHO-OuOmoTeunas cucrema "PYKOHT"

3. Open Academic Journals Index (OAJI). Tlpodeccuonanpuas 0a3a JaHHBIX -
Pexxumpoctymna: http://oaji.net/

4, [Ipesunentckas Oubnmoreka wuMm. b.H.Enpnmua (6a3a maHHBIX

pa3nuuHbIXIIpodeccnoHallbHbIX 00acTeil) - Pesxxum poctyna:

https://www.prlib.ru/

5. Nudopmannonno-cnpaBoynas cuctema "Koncynbrant Ilmoc" - Pexxum
nocryma:http://www.consultant.ru/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
JUig mpoBeAeHUs JIEKIMOHHBIX U J1a00paTOPHBIX 3aHITHH PEKOMEHAYEeTCs
UCIIOJIL30BaTh MPOrpaMMHOE oOecrieueHue: oneparuonHas cucrema Windows 10,
oOCIy’KMBAIOIIME MPOTpaMMbl M Cpeabl pa3padOTKM MpPOrpaMMm IO BBIOOPY

IIPEII01aBaTeIIe.

JJIEKTPOHHAs MOJJACPKKA AMCHHUILIMHBI
[Ipyn u3ydeHUM AUCHUIUIMHBI JJIs TPOPAaOOTKM BCEX TEM U BBIIOJIHEHHUS
3aJJaHuil TI0 BCEM TEeMaM CTYACHTBI MOTYT MCIOJb30BaTh pa3iMyHbIE yueOHO-
METOANYECKUE Marepuaibl,  pa3MellacMble B DIJIGKTPOHHOM  BHJE
npenojaBaTessiMu Ha QaitioBom ftp- cepBepe, B XpaHWIMILE MOJHOTEKCTOBBIX
MaTepuajoB, a Takke B DJIEKTPOHHOM 00pa3oBaTenbHOW cpene, KoTopas
MpeAnojaraeT Takke BO3MOXHOCTh 0OMeHa MHpOpMaIIMel ¢ mpernoiaBaTesieM Js
NOJIFOTOBKU 3a7aHuil. JloCTyn CTyIEHTOB K CTyAeHUECKOMY (hailloBOMy cepBepy,
XPAHWIKILY MOJHOTEKCTOBBIX MAaTEpPUAIOB, JIEKTPOHHON 00pa3oBaTENbHON Cpelie
OCYILECTBIISIETCS C MWCHOJIb30BAHMEM C HCIIOJIB30BAaHUEM YUYETHBIX 3allMCeN

CTYJICHTOB.


http://oaji.net/
http://www.prlib.ru/
http://www.consultant.ru/

CaeeHus 0 nmepeyTBepKIeHUN POrPaMMbI HAa OYepeIHON YUeOHBbI roJ u

perucrpanumn U3MEeHeHM

Vuebunii | Pemenne Buecennrie n3MeHeHUs Iloamce 3aB.
roJ Kadenpsl kadenpoit
(Ne mpoTtokorna,

JaTa)






