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AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Hucuunnuna CTaTUCTUYECKME U MaTeMaTHMYeCKWe METONbl aHaln3a
3KOHOMUKH  BxoguT B uacte OIIOIl, dopmupyemyro  ydacTHUKaMu
oOpa3oBaTelbHBIX OTHOUICHWM OakandaBpuaTra IO HAMpaBICHUIO MOJITOTOBKU
09.03.03 Ipuknaanas napopmaTuka (ypoBEeHb OaKaaBpraTa).

JucuunnuHa  peanusyercs B (akyiabTere  HMHOOPMATUKH U
UHPOPMAIIMOHHBIX ~ TEXHOJOrMi kadeapoll HMHPOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTMH IPOrpaMMHUPOBAHMUSL.

ConepxaHue IUCHMIUIMHBL OXBAaTBIBAE€T KPYI BOIIPOCOB, CBSI3AHHBIX C
pa3BUTHEM 3HAHUM, YMEHUH M HaBBIKOB, C)OPMUPOBAHHBIE y OOYyYarOUIUXCS IO
pe3ysibTaTaM HM3y4deHHUs CIEeIyIIMX AMCUMIUIMH: Marematuka, ba3a naHHBIX,
Wudopmaruka m nporpammupoBanue, [IporpammupoBanue Ha si3bike Puthon,
Teopust BEpOATHOCTENM M MareMaTU4ecKas CTATUCTHUKA, TE€XHOJOIMM aHaIu3a U
00paboTKu MaHHBIX, MaKpOIKOHOMHUKA SBIISETCS 0a30BOM NJisi pabOTHI B paMKax
BKP.

JlucuuniauHa HauejgeHa Ha (OPMUPOBAHUE CIEIYIOMIMX KOMIETSHLUN
BbinyckHuka: OIIK-7,

[IpenogaBanue IUCHMIUIMHBI NPETyCMAaTPUBAET IPOBEJICHUE CIIEAYIOUINX
BUJOB Yy4YeOHBIX 3aHSITUNA: JIEKIMHM, NPAKTUYECKUE 3aHATHs, JabopaTOpHBIE
3aHATUSA, caMoCTosiTeNbHAasg pabora. Pabowas mporpamMmma  AUCHMILTUHBI
IpeIycMaTpUBaeT IMPOBEICHUE CIEAYIONINX BHAOB KOHTPOJS YCIEBAEMOCTH:
TEKyIIUiA KOHTPOJAb B (opMe Ompoca, TECTOB, KOHTPOJIBHBIX pPabOT ™
POMEKYTOYHBII KOHTPOJb B hOpMeE IK3aMEHa.

O6beM AUCHUIUIMHBI 4 3a4€THBIX €IWHUIl, B TOM YHCIIE B aKaJeMHUYECKIX
yacax 10 BUJaM Y4eOHBIX 3aHATHM:

Ounas ¢popma 00yueHUst

VYueOHble 3aHATUS ®opma

B TOM YHCJIE: IIPOMEKYTOUHOH

% KonTaktHas pabora obyuaromuxcs ¢ npenongasarenem | CPC, aTTecTalnuu

S o U3 HUX B TOM (3auer,

3 o g Jlexn | Jla6opar | Ipaxtuu | KCP | koncynst | uncne | AuddepeHnupos

S uu OpHEIE ecKue auu | OK3aM | AaHHBIA 3ad4er,
3aHITHS | 3aHATHUS eH IK3aMCH)

7 | 144 | 58 14 30 14 86 3auer




1. Ileau ocBOeHMSI TUCIUIIJIMHBI

1. ®opMupoBaHHE TEOPETHUYECKMX 3HAHMK B o01acTu pa3zpaboTKu
WHTEJUICKTYallbHBIX ~ MH(POPMAIIMOHHBIX  CHUCTEM, HCIIOJNB3YIONIUX  ammapar
MaITUHHOTO OO0Yy4YeHHUs, KOTOpBhIE TMO3BOJISIOT peIlaTh MNPAKTUUECKUE 3aJaduu
aHanM3a JaHHBIX B MCCIENOBaHUAX U OusHec mnpwiokeHusx. [lomyyenue
CTyA€HTOM LIEJIOCTHOTO TPEACTABICHUS O BO3MOXHOCTSAX W OTPaHUYEHHUSX
COBPEMEHHBIX CTATUCTUUYECKHUX METOJOB M MAIIMHHOTO OOYy4YeHHUs, a Takxke 00
OCOOCHHOCTSIX aHaldu3a JaHHBIX I pelieHus MNpodecCUOHANBHBIX 3ajady,
BO3HUKAIOIIMX B 00JIACTH YKOHOMUKH, OM3HECA U TOCYAapCTBEHHOIO YIIPABIICHHUS.

2. BochnuTtaHue y CTYJA€HTOB 4YYBCTBAa OTBETCTBEHHOCTH, 3aKJIaJIKa
HPABCTBEHHBIX, JCTETUYECKUX HOPM TIOBEJEHUS B OOIIECTBE M KOJIJICKTHBE,
dbopMupoBaHUE TATPUOTUYECKHUX B3TJIS0B, MOTUBOB COITMAIBHOTO TMOBEICHUS U
JnercTBUl,  (DMHAHCOBO-3KOHOMHYECKOTO  MHPOBO33PCHHS,  CIOCOOHOCTEH
MIPUIEPKUBATHCS 3aKOHOB M HOPM TIOBEJICHUS, IPUHATHIX B OOIIECTBE U B CBOECH
npodeccruoHansHO cpene.

2.Mecto nucuumiinnbl B cTpykrype OIIOII 6akanaBpuara

Hucunmmaa  CTaTUCTUYECKHME M MAaTeMaTUYECKHE METOJbl  aHalIu3a
skoHoMuKH BxomuT B uwacth  OIIOIl, dopmupyemyro  ydacTHHKaMu
00pa3oBaTeNbHBIX OTHOIICHUI OakamaBpwaTa 1O HANPABJICHUIO IOATOTOBKU
09.03.03 Ipuknannas napopmaTuka (ypoBeHb OaKamaBpuara).

[IpenmecTByromuMu KypcaMu, Ha KOTOPBIX HETMOCPEACTBEHHO Oasupyercs
nucuuminHa « CTaTUCTUYECKUE U MAaTEeMaTUYECKUE METO/bl aHAIM3a YIKOHOMUKUY
spisttorcss «MudopmaTka U mporpammupoBaHuey, «OOBEKTHO-OPUESHTUPOBAHHE
IPOrPaMMHUPOBAHUE, «ApxuTeKTypa PEAITPUATHI, «IMuTallMOHHOE
MOJEIUPOBAHUE», «AJTOPUTMBI W  CTPYKTYphl  JaHHBIX». JlUcuuIuivHa
«CTaTUCTUYECKHE W MATEMAaTHYECKHE METOJbl aHAJIN3a SKOHOMHKW» CUUTAETCS
OCHOBOTIOJIATAOIICH SISl U3yUECHUS CIICIYIOMUX TUCHUIUINH: «Pa3zpaboTka cucteM
MOAACPKKU NPUHATHS petiennin», BKP.

OCOOEHHOCTBIO JTUCHUIUIMHBI SBJISETCS TO, YTO B TMPOIECCE H3YUYCHUS
JUCHMIUIMHBL  OOy4YalolUMHCS  OCYIIECTBISICTCS ~ yMEHUWE  HCIOJIb30BaTh
BO3MOXXHOCTH TEXHOJIOTMM aHallh3a JaHHBIX, IO3BOJIAIOUIME PEaTM30BbIBATH
perieHre 000N 3a7aud M3 Pa3IMYHBIX OTpaciiei SKOHOMHUKH W oOyacten
JeATeIIbBHOCTH YelloBeueckoro oomectsa. Ho Hanbomee 3ppeKTUBHO ¢ MOMOIIBIO
JTAHHBIX TEXHOJIOTMH PEILIAOTCS 3a/1a4d BBICOKOW BBIYMCIMTEIBHONW CIIOKHOCTH, a
Takxke TpyaHodopMmanuzyembie U HedopMalIn3yemble, HEPEIAKO Hepa3peIInmbie
CpeACTBaMH TPAJIUIIMOHHOW MaTEMAaTHUKHU.

3. Komnerenuuun odyyarwuierocsi, opmMupyemsbie B pe3yjabTaTe 0CBOCHUS
AUCHUILUTAHBI (MepevyeHb MUIAHNPYEMBbIX pPe3yJIbTATOB 00yUYeHHs U Mpoueaypa
OCBOCHUA).

Kon u Kon u Ilnanupyembie pe3yabtaTsl | [Ipoueaypa ocBoenust
HAMMEHOBAaHUE | HAUMEHOBAaHNEe | 00y4eHHs
KOMIIeTEHIHH | HHANKATOpAa
u3 OIIOII AOCTHKEHUSI




KOMIIeTeHIIUi (8

coomeemcmeuu
c OI1IoI1

OIIK-7 OIIK-7.1. 3HaeT: METO/Ibl aHAIM3a YcrHbIil onpoc,

Croocoben Cnocoben JTAaHHBIX COITMAIBbHEIX, MMACbMEHHEIN O1poc;

paspabarbiBaTh | pa3pabaTbIBaTh SKOHOMMYCCKUX, BBITIOJIHEHHE TTPOEKTA.

QITOPUTMBI | | QJITOPUTMBI U | COIMOJIOTHYECKUX

MpOrpaMMBbl, MIPOrpamMMBbl, HCCIICAOBAHUH C

MPUTOJHBIC JJIA | IPUTOAHBIC IS | KCTIOJIb30BAaHUEM

MPaKTUYECKOr0 | MPAKTUYECKOTO KOJIMYECTBCHHBIX U

MIPUMEHEHUS MIPUMEHCHUS KayeCTBEHHEIX METOJIOB,

VYMeeT: ucnoab30BaTh
METO/bI aHAJIN3a TaHHBIX
COLIMAJILHBIX,
SKOHOMMYECKUX,
COIIMOJIOTHYECKUX
HUCCIIENOBAaHUHN C
HCITOJIb30BaHUEM
KOJIMYECTBEHHBIX U
Ka4yeCTBECHHBIX METOJIOB
Bnaneer: anann3a JaHHBIX
COLIMAJILHBIX,
SKOHOMMYECKUX,
COIIMOJIOTHYECKUX
HUCCIIENOBAaHUHN C
HCITOJIb30BaHUEM
KOJIMYECTBEHHBIX U
Ka4yeCTBECHHBIX METOIOB.

4. O0beM, CTPYKTYpPA U COJiepP:KaHMe JUCHUIJINHBI.
4.1. O0beM TUCIHUILUIMHBI cOCTaBIAET 4 3aueTHBIX eauHull, 144 akageMHUYeCKuxX

qacCoB.

4.2. CtpyKTypa TUCUUTIINHEI.
4.2.1. CTpyKTypa IMCLUMILUIUHBI B OUHOHN (hopme

Buanbl yue6Hol padoThl, BKIIOYAS
CaMOCTOSAITEIbHYIO PAGOTY CTYACHTOB (B

yacax)
= DopMbI TEKYLIETO
= ] z g KOHTPOJIsS
Pa3nenbl ¥ TeMbI 2 § é 4 = p
= = o ® = R = x| YyCHeBaeMOCTH H
Ne JTUCHHUIIIMHBI 5 = o = = $ 03 .
o = FE e E = S| NpOMeKyTOYHOI
n/n 10 MOXYJIAM Z = ® & &8 g
) £ = o = E 59 aTTeCTaAlluN
= 28 S 3 2@ 3
o (=]
= S = 32
= = =
Q
Monyns 1. BBenienne B aHaJIn3 JaHHBIX
1 Tema 1. Onpenenenue 7 2 2 4 12 | onpoc,
OOJIBIINX JTAHHBIX. TECTUPOBAHUE
TexHosoruM XpaHeHus KOHTPOJIbHAS
OOJIBIINX TAHHBIX. paborta
2 Tewma 2. [Iponecc ananmza 7 2 2 4 12 | ompoc,
OOJIBIITINX JTAHHBIX. TECTUPOBAHUE
TexHoNOTNM aHaIN3a KOHTPOJIbHAS




OOJIBIINX TAHHBIX. pabora
Hayunslie npo6iiemb! B
oOJracti OONBIINX JaHHBIX.
Hmozo no modynio 1: 4 4 8 24
Moaynb 2. CTaTUCTUYECKUI aHAJIN3 U MallTHHHOE O0yYeHHE
Tema 3. OcHOBBI 7 2 2 4 12 | ompoc,
CTaTHCTUYECKOTO aHaIn3a TECTUPOBAHUE
TAHHBIX KOHTPOJIbHAS
paborta
Tema 4. Mamunnoe 7 2 2 4 12 | ompoc,
o0ydeHue TECTHPOBAHUE
KOHTPOJIbHAS
paborta
Tema 5. Metoas! o0ydyenus | 7 2 2 4 12 | onpoc,
HEUPOHHBIX CeTen TECTUPOBAHUE
KOHTPOJIbHAS
paborta
Hmozo no modynio 2. 6 6 12 36

Monayns 3. IlporpaMMHBIE MOIYIM U MAKETHl A pabOThl ¢ MHOIOMEPHBIMH MacCHBaMH
JaHHBIX. Busyanusanus naHHbIX

Tema 6. bubnuorexku 7 2 2 4 12 | ompoc,
NumPy, SciPy: ocHoBHBIE TECTUPOBAHUE
dbyHakun. Busyanuzanus KOHTPOJIbHAS
JIaHHBIX ¢ matplotlib u pabor
pandas. Busyanuzanus
JTAHHBIX

Hmozo no modynio 3: 2 2 4 12
Monyinb 4. MeTo/ipl MAITUHHOTO O0yUYCHUS
Tewma 7. 3agaun 7 2 2 6 14 | ompoc,
MAaIIMHHOTO O0y4YeHUSI. TECTUPOBAHUE
[IpumeHeHre MalMHHOTO KOHTPOJIbHAS
obyuenus B Data Science. pabor
ANTOPUTMBI MAIITUHHOTO
o0ydenus. bubnmoreka
Scikit-Learn.

Hmozo no modynio 4: 2 2 6 14

Hroro | 144 | 14 14 30 86

4.3. Conep:xaHue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam).

4.3.1. Cooepircanue 1eKyUOHHBIX 3AHAMUIL NO OUCHUUNIUHE.

Monayas 1. BBegeHue B aHAIU3 JaHHBIX.

Tema 1. Onpenenenue OONBIINX JAaHHBIX. TEXHOIOTMU XpaHEHUS OOJbIINX
JaHHbBIX.

bonpmne nanubie (big data) B MH(POPMAIMOHHBIX TEXHOJOTHUAX ?
COBOKYITHOCTh ~ IOAXOJIOB, ~ HMHCTPYMEHTOB M  METOAOB  00paboTKu
CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX JAaHHBIX OTPOMHBIX OOBEMOB U
3HAYUTEJIIBHOIO MHOI000pa3us Uil IOJIyYE€HUS BOCHPUHUMAEMBIX YEJIOBEKOM
pe3ynbTaToB,  3(PQPEKTUBHBIX B  YCJIOBHMSIX  HEINPEPBIBHOIO  IPUPOCTA,




pacnpeneneHrss M0  MHOTOYHMCICHHBIM  y3JlaM  BBIYHCIUTEIHLHON  CETH,
chopmupoBaBmmxcs B koHne 2000-x TOa0B, albTEPHATUBHBIX TPAAUIIMOHHBIM
cucTeMaM yrpasiieHus 0a3aMu JaHHBIX M pelieHusM kiacca Business Intelligence.
B gaHHyIO cepuio BKJIIOYAIOT CPEACTBA MAacCCOBO-TIAPAJUICTBFHOW 00paboTKH
HEOMpPEAEeNEHHO CTPYKTYPHUPOBAHHBIX JaHHBIX, TMPEXKIE BCETO, PEHICHUIMU
kateropun NoSQL, amroputmamu MapReduce, nmporpaMMHBIMH KapKacaMu U
oubnuorexkamu npoekta Hadoop. B kauecTBe onpenensionmx XxapakTepUCTHK TS
OOJBIINX JAHHBIX OTMEYaloT TpU V?: 00BbEM (aHTi. volume, B CMBICIIE BEIMYNHbI
dbusngeckoro o0wBEMa), ckopocTh (aHra. velocity B cMbICIax Kak CKOPOCTH
MPUPOCTa, TaK U HEOOXOJUMOCTH BBICOKOCKOPOCTHOM OOpabOTKH W TMOJTy4YEHUS
pe3ynbTatoB), MHOrooOpasue (aHri. variety, B CMBICIIE BO3MOXHOCTU
OJTHOBPEMEHHON  0OpabOTKM  pa3IUYHBIX THUIOB  CTPYKTYPUPOBAHHBIX U
MOJIYCTPYKTYPUPOBAHHBIX JTAHHBIX ).

Tema 2. Ilpomecc aHaim3a OOJBIIMX JIaHHBIX. TEXHOJIOTMM aHalu3a
Oosbix gaHHbIX. HayuHbie mpo6ieMbl B 00aCTH OOJIBIIMX JAHHBIX.

MeTonbl U TEXHWKU aHAIA3a, MPUMEHUMBIC K OOJIBITUM JTaHHBIM: METOJIBI
kjacca Data Mining: o0y4yeHue accoluMaTMBHBIM MpaBuiiaM (aHri. association rule
learning), knaccudukanus (MeTOAbl KaT€ropus3alid HOBBIX JAHHBIX HA OCHOBE
NPUHITMIIOB, paHee TNPUMEHEHHBIX K YK€ HAJIMYECTBYIONIUM JaHHBIM),
KJIACTEPHBIA aHaJU3, PETPECCUOHHBIA aHAIN3; KPayJICOPCUHT - KaTEropu3aius u
obOoramieHne JaHHBIX CHJIAMU IIMPOKOTO, HEOINPEACIEHHOTO Kpyra JIHIl,
MPUBJICUEHHBIX HA OCHOBAaHUU MyOJWYHON OodepThl, 6€3 BCTYIJICHUSI B TPYAOBBIC
OTHOIIIEHUST; CMEIIIEHNE U MHTEerpanus naHHbiX (aHri. data fusion and integration) -
HA0Op TEXHUK, TO3BOJISIIONIUX WHTErPUPOBATh PA3HOPOJHBIE JaHHBIE U3
Pa3HOOOpa3HBIX UCTOYHUKOB JJIsl BO3MOXKHOCTH TJIYOMHHOTO aHaliM3a, B Ka4eCTBE
IPUMEPOB TAKUX TEXHHUK, COCTABJSIONIMX ATOT KJIAcC METOAOB MPHUBOIATCS
mudpoBas 00paboTKa CHUTHAJIOB M 00pabOTKa €CTECTBEHHOTO S3bIKa (BKIIIOUas
TOHAJIBHBIM aHAJIN3); MAIIMHHOE 00y4eHue, BKI04asi 00ydeHne ¢ yuuTeneMm u 0e3
yautens, a Takke Ensemble learning (aHri.) - HCMOIB30BaHHE MOJIENCH,
MIOCTPOCHHBIX Ha 0a3e CTATUCTUYECKOTO aHaM3a WJIM MAIIMHHOTO OO0y4YeHUS s
MOJy4YeHHUs KOMIUIEKCHBIX TPOTHO30B HAa OCHOBE 0a30BBIX MOjeNeld (aHI.
constituent models, cp. co crarucTuueckum aHcamOieM B CTaTHCTHYCCKOU
MEXaHHKE); UCKYCCTBECHHBbIC HEHPOHHBIC CETH, CETCBOW aHAJIN3, OMTHUMM3AIIHS, B
TOM 4YHUCJIE TCHETHYECKHWE aJITOPUTMBI, paclio3HaBaHWE O0Opa30B; MPOTHO3HAS
aHAJIMTUKA; UMUTAIIMOHHOE MOJICIMPOBAHMUE; MPOCTPAHCTBCHHBIN aHaIn3 (aHTJL.
Spatial analysis) - kmacc MeTOJOB, HCHOJB3YIOIIMX  TOIMOJOTHYECKYIO,
T€OMETPUUYECKYIO0 U TeorpaduiecKyr0 MHQOpMAIMiO B JAHHBIX, CTATUCTHYECKUMA
aHalln3, B Ka4eCTBEe MPUMEPOB METOI0B NPUBOAATCS A/B-TecTupoBaHre U aHaIN3
BPEMEHHBIX PSIOB; BU3YyAIHM3allds AHATUTUYCCKUX JIaHHBIX - TPEJICTABIICHUE
uH(OpMAIUU B BHUJIC PUCYHKOB, JUArpaMM, C HCIIOIH30BAHUEM HHTEPAKTHBHBIX
BO3MOXKHOCTEH W aHWMAallUM KakK Ui TOJy4YeHUs pe3yJabTaToOB, TaK H IS
WCITOJIb30BAHUS B KQU€CTBE UCXOAHBIX JTAHHBIX JIJIS JATBHEHUIIIET0 aHaIn3a.

Moayas 2. CTaTHCTHYECKUI AHAJIM3 U MALLIMHHOE 00y4eHue



Tema 3. OCHOBBI CTATUCTUYECKOTO aHAIN3A JAHHBIX

['enepanbHas COBOKYMHOCTb, BbIOOpKa. Pemnpe3eHTaTUBHOCTH BBIOOPKHU.
Pacnipenenenne.  Tumbl  nepeMeHHBIX  (KOJIMYECTBEHHBIC,  IMOPSIKOBBIE,
KateropuaiabHbie). YucnoBele xapaktepuctuku: MIT (Menuana, cpenHee
apupMeTHIecCKoe, MoJila) M Mepbl pazdpoca (CTaHAAPTHOE OTKJIOHEHUE,
aucnepcusi), KBauTuiu, nepueHtuinu. Coornomenue MI[T u THIIOB nepeMeHHBIX.
AHanu3 B3aMMOCBA3M TEPEMEHHBIX, Koppessiuus. CBoiCTBa KOppEISALUU.
[IpoBepka CTATUCTHUYECKOW TUIOTE3bI, p-value, CpaBHEHHE CpeIHUX (KpUTEpUid
Crotonenrta). Jloxkubie koppensiuu. OTiInuMe B3aUMOCBSI3M OT MNPUYHHHO-
CJIEICTBEHHOM CBSI3H.

Tema 4. MamuHHoe 00y4YeHHe.

3amaun MalmMHHOTO OOydYeHHs: OOydyeHHe ¢ y4yuTelneM U 0e3 yduTes,
BbIOOp MeTona [Uisi KOHKpeTHOM 3amauu. OcHOBHas TepMmuHOjiorusi. Perpeccus.
Knaccudukanus u kinactepusaiusi: OCHOBHOM CMBICI, KEHC.

Tema 5. Metoabl 00yueHUsI HEUPOHHBIX ceTel

['paguenTHbIe METOABI OOY4YeHHs HEHPOHHBIX ceTeil. MeToabl mepBoro
nopsiika. BPUCTHUYECKHE METOAbl OOyueHus. MeToasl BTOPOro MOpsIKa.
OOyuenue 6e3 yuurens. [Ipunmun «I[lobenurens 3abupaeT Bce» B MOJACIU CETH
Koxonena. HeliponHnas ceTb BcTpeuHoro pacnpoctpanenus. ['ubpuanas MHC.

Moayas 3. IlporpamMmHble MOAYJIM H MaKeThbl A pPadoTbl ¢
MHOIOMEpPHbIMH MAaCCMBAMHU JaHHbIX. BU3yajin3zanus 1aHHBIX.

Tema 6. bubmuorekun NumPy, SciPy: ocHoBHbIe GyHKIMK. Busyanuzamus
naHHbIx ¢ matplotlib u pandas. Busyanuzanusa manaesix. Pabora ¢ 6ubianorexamu
NumPy u SciPy. Busyanu3zanus qaHHbIX.

Mopayab 4. MeToAbI MAIIMHHOTO 00Y4YeHUSI.

Tema 7. 3amaun wmamumHHOTO OOydeHwus. [IpuMeHeHne MaITMHHOTO
oOyuenus B Data Science. Anroput™bl MalinHHOTO 00yuyeHus. bubnuoteka Scikit-
Learn.

4.3.2. Codeprcanue npaKxmuueckux 3aHAmMuIl N0 OUCUUNIUHE.

Monayas 1. BBegeHue B aHaIU3 TaHHBIX.

Tema 1. Onpenenenne OOJIBIINX JTaHHBIX. TE€XHOJOTUH XpAaHEHHUS OOJIBIIMX
JTAHHBIX.

bonemue panubie (big data) B HMHPOPMAIMOHHBIX TEXHOJOTHUAX 7
COBOKYMHOCTb  MOJXOJIOB, UHCTPYMEHTOB M METOJOB  00paboTKu
CTPYKTYPUPOBAHHBIX W HECTPYKTYPUPOBAHHBIX JAHHBIX OTPOMHBIX OOBEMOB U
3HAQUYUTEILHOTO MHOT000pa3usl MJis MOJIYYeHHS BOCHPUHMMAEMBIX YEJIIOBEKOM
pe3ynbTatoB, A(PGEKTUBHBIX B YCJIOBHUSX  HEMPEPBHIBHOTO  MPHUPOCTA,
pacnpenenieHuss [0  MHOTOYHMCICHHBIM  y3JlaM  BBIYHCIUTEIBLHOM  CETH,
chopmupoBapmmxcs B konme 2000-X T0J10B, albTECPHATUBHBIX TPATUIMOHHBIM
cucTeMaM yIpaBieHHus Oa3aMM JTaHHBIX U peleHusM kinacca Business Intelligence.
B naHHylO cepuio BKJIIOYAIOT CpPEACTBA MAacCOBO-TIAPAIIEIHHOM 00padOTKH
HEOMPENEAEHHO CTPYKTYPUPOBAHHBIX JaHHBIX, TMPEKAEC BCEro, pEUICHUSIMU
kareropun NoSQL, anroputmamu MapReduce, mporpamMmMHBIME KapKacamu Hu



oubnunorexkamu npoekta Hadoop. B kadecTBe onpenensioninx xapakTepucTuK Ass
OOMBIINX JAHHBIX OTMEYAOT TpH V?: 00BhEM (aHTI. volume, B CMBICTIE BEITNIHHBI
dbuznyeckoro o0ObEMa), CKOpOCTh (aHIJ. velocity B cMbICIax KakK CKOPOCTH
PUPOCTa, TaK U HEOOXOIUMOCTH BBICOKOCKOPOCTHOW OOpabOTKH W TMOJYYCHHUS
pe3ysbTatoB), MHorooOpaswe (aHri. variety, B CMBICJIE BO3MOXXHOCTH
OJTHOBPEMEHHOH  OOpaOOTKM  pa3NWYHBIX THUIOB CTPYKTYpPUPOBAHHBIX U
MOJTyCTPYKTYPUPOBAHHBIX JTAHHBIX).

Tema 2. Ilpomecc anamm3a OONBIIMX JAaHHBIX. TEXHOJIOTMH aHaW3a
Oonbpmux qaHHbIX. HayuHbie mpo6iemsbl B 001acT OOJIBITUX TaHHBIX.

Metoapl ¥ TEXHUKU aHAIHW3a, MPUMEHUMbIE K OOJBIIUM JaHHBIM: METObI
kiacca Data Mining: oOyueHue accollMaTUBHBIM IpaBHiIaM (aHIJI. association rule
learning), kmaccudukamus (METOAbl KaTErOpHu3allid HOBBIX JaHHBIX HAa OCHOBE
NPUHITMIIOB, paHee TNPUMEHEHHBIX K YK€ HAJIMYECTBYIONIUM JaHHBIM),
KJIACTEPHBIA aHAJN3, PETPECCHOHHBIA aHAIM3; KPayJICOPCHHT - KaTErOpU3alus U
oboramieHre JaHHBIX CHJIAMH IIHPOKOTO, HEOINPEACIEHHOTO Kpyra JIWII,
MPUBJICYEHHBIX HA OCHOBAaHWU MyOJWYHOW OepThl, O€3 BCTYIJICHUS B TPYAOBBIC
OTHOLLIEHUS; CMEILIEHNE U MHTEerpanus naHHbix (aHri. data fusion and integration) -
HA0Op TEXHWK, TIO3BOJLIIONIMX WHTETPUPOBATh PA3HOPOJHBIC JaHHBIE U3
Pa3HOOOPAa3HBIX UCTOYHUKOB JJISI BO3MOXXHOCTH TJIYOMHHOTO aHalln3a, B KA4eCTBE
MPUMEPOB TAKUX TEXHHUK, COCTABIISIIONIMX O3TOT KJIACC METOJOB MPUBOJATCA
nudpoBas 06paboTKa CHUTHAJIOB M 00pabOTKa €CTECTBEHHOIO S3bIKa (BKIHOYAs
TOHAJIBHBIA aHAIN3); MAIIMHHOE O0yUYeHUe, BKIIoUass 00ydeHHUe ¢ yuyuTeaeM u 0e3
yuurtens, a Takxke Ensemble learning (aHrn.) - HCHOIb30BaHHE MOJENEH,
MOCTPOEHHBIX Ha 0a3e CTATMCTHYECKOTO aHaIM3a WM MAIIMHHOTO OOYYEHHS i
MOJIYYCHHUS] KOMIUIEKCHBIX TIPOTHO30B Ha OCHOBE 0a30BbIX MOJeENei (aHIIIL
constituent models, cp. co cTaTUCTUYECKMM aHCaMOJeM B CTaTUCTUYECKOU
MEXaHUKE); NCKYCCTBCHHBIC HEHPOHHBIE CETH, CETCBOW aHAJW3, ONMTHMH3AIUS, B
TOM YHCIIC TEHETHYECKHE aJTOPUTMBI, pacClo3HaBaHHE OOPa30B; IMPOTHO3HAS
aHAIMNTHKA; UMUTAIMOHHOE MOJCIIMPOBAHUE; MPOCTPAHCTBEHHBIN aHamW3 (aHTIL
Spatial analysis) - kmacc MeTOJOB, WCHOJB3YIOIIMX  TOIOJIOTHYECKYIO,
TEOMETPUUYECKYI0 U reorpaduuecKkyto HHPOPMAIMIO B JAHHBIX; CTATUCTUYECKUM
aHaIM3, B KAYECTBE MPUMEPOB METOJIOB MPHUBOAATCS A/B-TeCcTUpoBaHNE W aHAIH3
BPEMCHHBIX DS/IOB; BU3YyalIHM3allisl AHAJUTHUYECKUX JaHHBIX - TPEICTaBICHHE
uHPOpMAIlMK B BUJE PUCYHKOB, IHUArpaMM, C HCIOJIh30BAaHUEM HHTEPAKTHUBHBIX
BO3MOXKHOCTEH ¥ aHWMAalMd KakK JUIS TONYYCHHs] Pe3ylbTaToB, TaK W JUIA
UCTIOJIb30BaHUs B KAYECTBE MCXOIHBIX JAHHBIX JUTSI JAThHEHUINETO aHAIN3a.

Moayab 2. CTaTHCTHYECKHH aHAJIN3 M MAIIIUHHOE 00yUeHue

Tema 3. OCHOBBI CTATUCTUYECKOTO aHAJIN3a JAHHBIX

['enepanbHas COBOKYIHOCTb, BbIOOpKa. Pemnpe3eHTaTUBHOCTh BBIOOPKHU.
Pacnpenenenne.  Tumbl  nepeMeHHBIX  (KOJIMYECTBEHHbIC,  IMOPSIIKOBBIE,
KateropuanabHbie). YucnoBele xapaktepuctuku: MIT (Menuana, cpenHee
apupMeTHIeCKoe, MoOJila) M Mepbl pazdpoca (CTaHAApPTHOE OTKJIOHEHHUE,
naucrepceust), KBaHTwiH, nepueHTwn. CootHomenne MIT u TumoB nepemMeHHbIX.



AHanmu3 B3aUMOCBSI3M IEPEMEHHBIX, Koppensuusa. CBoWCTBa KOPPEISALHH.
[IpoBepka CTATUCTHUYECKON TUIOTE3bI, p-value, cpaBHEHHE CpPeIHUX (KpUTepuid
CreronenTa). Jloxnsle koppensuuu. OTau4yue B3aUMOCBS3M OT MPUYHMHHO-
CJIEICTBEHHOMU CBSI3U.

Tema 4. MammunaHoe o0y4deHue.

3ajmaun MamMHHOTO OOy4YeHMs: OOy4eHHE C yuHuTeleM U 0e3 yduTels,
BBIOOp MeToJa JJisi KOHKpeTHOW 3anauu. OcHOBHas TepMuHosorusi. Perpeccus.
Knaccuduxanus v kjaactepusalus: OCHOBHOM CMBICI, KEIiC.

Tema 5. MeTtoapl 00yueHHs] HEHPOHHBIX CETEH

['paguenTHpie MeTOAbl O0y4YeHUs HEHUPOHHBIX ceTeil. MeTonabl mepBoro
nopsiika. IBPUCTUYECKUE METOAbl 0O0ydeHus. MeTroasl BTOPOro MOpPsSIKA.
OOyuenue 6e3 yuurens. [Ipunmun «Ilobenurens 3a0upaeT Bce» B MOACIU CETH
Koxonena. Heiiponnas cets BcTpeunoro pacnpoctpanenus. [ uobpuanas MHC.

Moayas 3. IIporpaMmHble MOAYJM ¥ NAKeTbl A pPadoThl ¢
MHOITOMEPHbIMH MACCHUBAaMM JaHHbIX. Budyaaun3auus 1aHHBIX.

Tema 6. bubmmorexku NumPy, SciPy: ocHoBHble dyHKIMH. Busyanuzarus
naHHbIX ¢ matplotlib u pandas. Busyanuzamnus manaeix. Pabora ¢ 6ubamorexammu
NumPy u SciPy. Busyanu3zanus qaHHBIX.

Monyasb 4. MeToabl MAILIMHHOTO O0yUYeHMUS.

Tema 7. 3agaum wmamumHHOTO OOydeHHs. [IpuMeHeHHME MAaIIMHHOTO
o0yuenus B Data Science. Anroputmsl ManmHHoro ooydenusi. bubimoreka Scikit-
Learn.

4.3.3. Cooeprcanue nadbopamopno 3aHAMUI N0 OUCYUNIUHE

Mooyne 1. Hazeanue mooyna

Jlabopatopnas pabora Nel CpenctBa TMOCTPOCHHUS pacHpeeIeHHbBIX
uHpopMalmoHHbIX cucteM i1 BigData. O0630p Bo3moxkHOcTeil. Bpibop
UHCTPYMEHTApUs JJIs1 pa3pabOTKH.

JlaGopartopHas padota Ne2 M3yuenue u KoHGUTYpHUpPOBAHUE TPOrPAMMHOTO
komrutekca Apache Hadoop. Pasmemenus Habopa TaHHBIX IO 3a/IaHHONW TeMaTHKe.
[TocTpoeHre MOUCKOBBIX 3aMpPOCOB Ha sizke Pig.

JlaGoparopnas padora Ne3 M3yuenune ocHoBHBIX KjaccoB NoSQL CVYB/I,
rpadoBBIX, MYJIbTUKOJIOHOYHBIX, JIOKYMEHTOOPHUEHTUPOBAHHBIX, TUTIA
"umsi=3Hauenue". I[IpoekTupoBanue u pazpaborka rpadoBoi 0Oa3bl JaHHBIX B
CYB/I Neo4j Ha 3amannyto teMy. [louckoBsie 3ampocsl Ha si3bike Cipher.

JlaGoparopHas pabota Ne4 Pabora ¢ MongoDB. 3ampockl Ha BBIOOPKY H
monupukanmio. Vcnons3oBanue apaiiBepoB. Hacrtpoiika  ¢parmenTanuu.
Hcnons3oBanue Map-Reduce.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUU



NupopmanuonHass  (QYHKUUA  JIGKUUM  [PEANOJaracT  nepenady
HEoOXoquMONW HMH(pOpManuu IO TeMe, KOTopas MAOKHAa CTaTb OCHOBOM JUid
JaJbHEUIIIeH CaMOCTOSITEIFHON paOOThI CTY/ICHTA.

MoruBannoHHass (YHKUOMA [OJDKHA 3aKIH0YaTbCd B CTUMYJIMPOBAHUU
UHTEpEca CTYINEHTOB K Hayke. Ha Jsekuumu HeoOXOIMMO 3aMHTEPECOBBIBATSH,
03a/1a4ylTh  CTYAECHTOB C IIE€JIbI0O BBIPA0OTKM y HHUX JKEJIaHUS JaJbHEWIIETO
U3Y4YEHUS! TOW UM UHOW SKOHOMUYECKON TPOOIEMBI.

BocnurareabHasi GyHKIUSI OPUEHTHPOBaHa Ha (OPMHUPOBAHHUE Yy MOJIOJIOTO
IIOKOJICHNsI YYBCTBA OTBETCTBEHHOCTH, 3aKJIAaJKy HPABCTBEHHBIX, JCTETUYECKUX
HOpPM TIOBEJIEHUSI B OOLIECTBE M KOJUIEKTHUBE, (HOPMHUPOBAHHE MATPHUOTHUECKHUX
B3[JISI0B, MOTHBOB COLMAJIBHOIO TOBEACHUA U JCHCTBUM, (UHAHCOBO-
SKOHOMHMYECKOTO MUPOBO33PEHHUS.

OOyuaomas (yHKUMA peanusyeTrcss IOCPEACTBOM (HOPMHUPOBAHUS Y
CTYJIEHTOB HAaBBIKOB pPabOThl C MEPBOMCTOYHHKAMU W HAyYHOM U y4eOHOH
JUTEPATYPOU.

6. YueOHO-MeTOAMYECKOE 0O0ecneuyeHrne CaMOCTOSITeIbHOM PadoThl CTYI€HTOB.
CamocTosiTenbHas paboTa CTYJICHTOB BKJIFOUAET B CEOSI:

- U3y4YCHUE MaTEpPUAJIOB JICKIITMOHHBIX 3aHATHUH, PEKOMEHIOBAHHOMN JTUTEPATYPhl U
MCTOYHHKOB;

- MMOJITOTOBKA K JIabOpaTOpHO paboTe;

- IOJITOTOBKA JIOMAITHUX 3a/IaHUM U BBHITIOJIHEHHE CAMOCTOSITEILHOU PaOOTHI;

- MIOJIFOTOBKA K MPOMEXKYTOYHOM aTTECTalIUH.

[Ipumepnas DopmupyeMbIe
. TPYHOEMKOCTD, | KOMICTEHIMH
Bug camocrositenbHOlN paboThI .
OYHasl
Texymas CPC
paboTa ¢ TEKIMOHHBIM MaTepPHAaJIOM, C YUeOHOM 4 OIIK-7
JUTEPATypol
oTeperKarolas caMocTosiTeNibHas paboTa (M3y4eHne HOBOTO 4 OIIK-7
MaTepHaja 10 ero M3JI0KEHHUs Ha 3aHATHSIX)
CaMOCTOSTEJILHOE U3YYEHUE Pa3JeJI0B TUCIHUILIAHbI 8 | OIIK-7
BBIITOJIHEHME JIOMAIIIHUX 3aJaHMi, JTOMaITHIX 16 OIIK-7
KOHTPOJIbHBIX PaboT
MOJTrOTOBKA K J1a00paTOpHBIM paboTaM, K MPaKTHYECKUM U 4 OIIK-7
CEMHMHAPCKHUM 3aHATUSIM
MOJATrOTOBKA K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM, 14 OIIK-7
3ayéram
TBopueckasi npodjieMmHo-opueHnTupoBanHass CPC
BBINOJIHEHHE PacYETHO-TpauIecKux paboT 4 | OIIK-7
MOMCK, U3yYEHHUE U TIPEe3eHTaIUs MHPOPMAIIUH 110 OIIK-7
3aJJaHHOH Mpo0bJieMe, aHAJIN3 HAYYHbIX MyOIUKaIui mo 16
3aJaHHOU TEME
uccrenoBarebekas paboTa, yyactue B KOH(EpEeHIUsX, 4 OIIK-7
CEeMMHapax, OJIMMIIHNAaX
aHaJIM3 JAHHBIX 110 3aJJaHHOM TeMe, BBITOJTHEHUE PACUETOB, 14 | OIIK-7




COCTaBIICHUE CXEM M MOJIeliell Ha OCHOBE COOpaHHBIX
TaHHBIX

Hroro CPC: 86

7. M®OHA OLEHOYHBLIX CPEICTB /s INPOBEACHHMA TEKYINero KOHTPOJIS
YCIIEBAEMOCTH, IMPOMEKYTOYHOM AaTTECTALMM IO MTOraM  OCBOCHUSA
AUCHUILIMHBI.

7.1. TumioBbIE KOHTPOJIBHBIC 3aJIaHUS

Tema 3. OCHOBHBIE OHATHUS TEOPUU HEMPOHHBIX CETEH.

3ananue ams nabopaTopHoii paboTsl Nel:

JlabopartopHas padota Nel «IIpocTas neiipocers Ha si3bike Pythony

[lenp paboOThl: H3ydeHHE MOJETM HEWpPOHA TMEPCeNTPOHA U  APXUTEKTYPHI
MEPCENTPOHHON OJTHOCIIOMHON HEUPOHHOU CETH;

3ananue: Hammcars mporpamMmy peanu3yromlyio (yHKIHOHAJI HCKYCCTBEHHOTO
HelpoHa. Borpocsl

1. YUTto Takoe NCKYCCTBEHHBIN HEUPOH?

2. Beca u cBs3m.

3. MeToz1 00paTHOTO pacHpOCTPAHEHUS OIMHOOK.

4. OyHKUYS AKTUBAIMH.

7.2. Metoauueckrue MaTepualibl, ONpenesoNIe IpoLeaypy OLEHUBaHUS 3HaHUH,
YMEHMM, HaBBIKOB U (WJIM) ONBITa JAEATEIBbHOCTH, XapaKTEPU3YIOLIUX STaIlbl
(opMUPOBaHNS KOMITETEHIIHUI.

OOwuit pe3ynbTaT BBIBOAUTCS KaK HHTErpajbHas OICHKA, CKIIAIbIBAaIOIIas M3
TeKyIIero KoHTpoiis - 50% u nmpomexxyTouHoro KoHTpois - 50%.

Tekymuii KOHTPOJIb 110 JUCLHHUIUINHE BKIIIOYAET:

- mocenieHue 3augTui - 10 6ayuios,

- y4yacTue Ha MPaKTUYeCKuX 3aHiATusx - 30 6amos,

- BBITIOJTHEHHE JTabopaTopHO paboTel — 10 6aios.

[IpomexyTOUHBIN KOHTPOJIb 10 JUCIUILINHE BKIIOYAECT:

- yCTHBIH ompoc - 10 6amos,

- MMCbMEHHAasl KOHTpoJibHas paboTa - 40 Gamios,

8. YueOHO-MeTOoAnYeCcKoe o0ecneyeHne TUCIUILINHDI.

a) OCHOBHas JIuTepaTypa

1) Kynanues, A. II. Metoasl u cpencTBa KOMIUIEKCHOTO CTaTUCTUYECKOIO aHaJIM3a JaHHbIX :
yue0. mocobue / A.Il. Kymanues. - 5-e uzn., mepepad. u gor. - Mocksa : UHOPA-M, 2018. - 484
c. - (Boicuiee oOpa3oBanue: bakanaBpuat). - Www.dx.doi.org/10.12737/25093. - ISBN 978-5-
16-012834-4. - Tekcr : asnekrtponnsii. - URL: https://znanium.com/catalog/product/975598
(mata obpamenus: 24.08.2020).

2) bormanos, E. Il. MHTenneKkTyalbHBIA aHAIM3 JAHHBIX @ MPAKTHKYM JII MaruCTPaHTOB
Hanpasienus: 09.04.03 Tlpuknannas uHpopmaTuka' Tpouis MoAroToBku 'MHpopMannoHHbIE
CHUCTEMBI U TeXHOJIoTHH KopriopaTuBHoro yrnpasnenus' / E. [1. bormanos. - Bonrorpazg : ®I'BOY
BO Bogrorpaackuit I'AY, 2019. - 112 c¢. - Tekcr : osnexkrponHei. - URL:
https://znanium.com/catalog/product/1087885 (mara obpamenus: 24.08.2020).

3) Makmanos, A. B. TexHomoruu HHTEIEKTYaIbHOTO aHAN3a NaHHBIX: yaeOHOe Tocoome / A.
B. Makmanos, A. E. XKXypasnes. - 2-¢ u3zn., crep. - Cankr-IletepOypr : Jlans, 2019. - 212 c. -




ISBN 978-5-8114-4493-9. - TekcTt : 3neKTpoHHBIA // JlaHb : 3MEKTPOHHO-OMONIMOTEYHAS

cucrema. - URL: https://e.lanbook.com/book/120063 (nata oopamenwus: 24.08.2020).

4) Karan, E. C. [IpuknaaHoil craTHCTUYECKUN aHATN3 AaHHBIX : yaeOHoe nmocobue / E. C. Karan.

- Kemepono : KemI'V, 2018. - 235 c. - ISBN 978-5-8353-2413-2. - TekcT : anexkTpoHHbIi // JIanb
AJIEKTPOHHO-OMOmoTeunass cucrema. - URL: https://e.lanbook.com/book/134318 (nara

obpamenus: 24.08.2020).

0) TOTIOJIHUTEILHAS TUTEPATypa

1. CamyiinoB C.B. Anroputmbl U CTPYKTYpbl 0OpaOOTKHM NaHHBIX [DIEKTPOHHBIA pecypcl:
yaebnoe mocobue/ CamyitnoB C.B.— DnexkTpoH. TekcToBble manHblie.— CapatoB: By3oBckoe
obpazoBanue, 2016.— 132 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/47275.html.

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKANMOHHON CeTH

«/HTepHEeT», HeOOXOAUMBIX JIJISI 0CBOEHUS TUCIIUILINHBI.

1. ITopran goctyna K 3JeKTPOHHBIM oOpa3oBaTenbHBIM pecypcam JAI'Y [DnekTpoHHBIN pecypc]

Pexxum noctyma URL: http://dgu.ru (mara obpamenus: 1.07.2021)

2. DnextpoHHO-OuOimoreunas cuctema IPRbooks [Onekrponnsiii pecypc] Pexum nocryma

URL: http://www.iprbookshop.ru (mara oopamenus: 1.07.2021)

3.  DnekTpoHHO-OMONMMOTEYHAss  CUCTeMa  «YHUBEPCUTETCKas  OuOIMOTeKa  OHJIAHHY

[DnexTponnsbIit pecypc]| Pexum noctyma URL: http://biblioclub.ru (mata obpamenus: 1.09.2021)
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4. DnekTpoHHO-OUOIMOTEeUHas cucTema usnarenscra «MHppay [DnekTpoHHbIi pecypc] Pexxnm

noctyrna URL: http://znanium.com (mara o6pamenus: 1.09.2021)

5. IT-mopran [ Daexrponnsiii pecypc] Pexum qoctyma URL: http://citforum.ru

6. Ilopran HanmonaneHoro oTkpeiToro ynusepcurera «HTyuT» [ D1eKTpoHHBIN pecypce] Pexum

noctymna URL: http://www.intuit.ru (nata o6pamenwus: 1.09.2021)

7. Texuuueckas noxkymeHTtanus ¢upmsl Microsoft [DnextponHsiit pecypc] Pexum mocryma

URL.: http://technet.microsoft.com/ru-ru/sysinternals(nata oopamenwus: 1.07.2021)

8. Moodle [DnekTpoHHBI pecypc]: cucreMa BUPTyalbHOrO oOydeHueM: [0a3a maHHBIX] /

Har.roc. yH-T. - Maxaukana, r. - loctyn u3 cetu JI'Y unu, nociie peructpanyu U3 CeTH yH-Ta,

u3 mo00W  TOYKM, UMeromed jgoctyn B UHTepHeT. -Pexum  goctyma  URL:

http://moodle.dgu.ru/(nata o6pamenns: 1.09.2021).

9. YueOHsIii Kypc 1o mporpamMMmupoBanuio «Yuute [Tuton» [DnexTpoHHBIH pecypc] - Pexum

nocrtyna: http://pythontutor.ru/ (mata obpamenus: 1.07.2021)

10. IInatpopma yueOHBIX KypcoB Stepik [Dnextponnslii pecypc] - Pexum mocryma URL:

https://stepik.org/catalog?q=Python (mgara obpamenus: 1.07.2021)

10. MeToanveckne yKazaHus JJ1s1 00yYAIOIIMXCA 10 OCBOCHUIO JUCIIUIJIMHBI.
JIJ1s ycnenmHoro OCBOCHUSI AUCIUIUIMHBI CTYJICHT JIOJKEH MOCEIaTh JIEKIIUH

u JabopaTOpHBIC 3aHATHS, BOBPEMS BBHINOJHATH BCE 3aJaHUS U TECTHI,

MOJIb30BAThC OCHOBHOW W JOINOJHUTEIBHOM JUTEPATYpOH, PEKOMEHIOBAHHOU

HACTOSAIIEW IporpaMMou. Bo BpeMsi neKiuum pEKOMEHIYETCS BECTH KpPATKUU

KOHCIIEKT.

HaBbiku aHanu3a JaHHBIX CTYACHT MPHOOpETaeT Ha Ja00PATOPHBIX 3aAHATUAX.

JI71s1 BBIMOJTHEHUST Ta0OPATOPHBIX 3aJaHUN KaXKIOMY CTYAEHTY HEOOXOAMMO:
- MOJIYYUTh BapUaHT 3a/1aHus y IPernoiaBaTe’s;
- CKayaTh JOKYMEHT C OIMCaHWEM 3aJaHusi ¢ 00pa3oBaTEIbHOrO IMOpTana;
- BHHUMATEJbHO MPOYUTATh 3aJaHue. Bompockl, BO3HUKAIONIME B MPOIECCE
BBITNIOJIHEHUS J1A0OPATOPHBIX pabOT, HEOOXOJUMO I'PaMOTHO CHOpPMYIUpOBATH U
00paTUTHCSA 32 TIOMOIILI0 K TMPETNOIaBaTeNi0 HA KOHCYJIbTAIUN WM OJIMKanlIeM


http://www.iprbookshop.ru/47275.html
http://citforum.ru/

3aHSTHH,
- paspaboraTh, OTJIQAUTh H OTTECTUPOBATh MPOTPAMMBI,  PEIIAIOIINE
MOCTaBJICHHBIC 3a/1a4m.
s KakIoro J1abopaTOpPHOTO 3aJaHus IMPEAyCMOTpPEHa MpOIeNypa 3alluThl, B
X07Ie KOTOPOH TpernoaaBaTellb MPOBOAUT YCTHBIA ONMPOC CTYASHTOB JJII KOHTPOJIS
MIOHMMAaHUS BBITIOTHEHHBIX MU 3aaHuid. TecToBbIe 3aqaHus Ha 00pa30BaTeIbHOM
nopTayie MpeAHa3Ha4YeHbI JJI1 KOHTPOJS YCBOCHHUS TEOPETUYECKOT0 MaTepuania, a
TaK)K€ YMEHHSI YHTATh M TMOHUMATh MPOTPAMMHBIN KOJ. TE€CThI BBIMOTHSIIOTCS
TOJIBKO B TPHUCYTCTBHHM TpENOAaBaTelsl Ha NPAKTUYCCKOM 3aHSITHH WA Ha
KOHCyJbTanu. KOJIMYECTBO TOMBITOK OTpaHUYEHO TpeMs. [OTOBSACH K
TECTUPOBAHUIO, CTYJAEHT [OJDKEH W3YYUTh KOHCIIEKTHI JIGKIUH # y4eOHO-
METOIMYECKHE MaTepHuabl, PEKOMEHTyeMbIe MIPETIO/IaBaTEIICM.
[Ipu moATrOTOBKE K 3K3aMEHY B JIOMOJHEHHE K M3YYCHHIO KOHCTIEKTOB JICKITUN U
y4eOHOU JTUTEpaTyphl, pEKOMEHIYETCs MOCeIIaTh KOHCYIbTAIUU U TMOJIb30BaThCS
CBOOOHBIMU HHTEPHET-PECYPCAMH.

11. Ilepeyenb HHPOPMAIMOHHBLIX TEXHOJOIMH, WCHOJb3yeMbIX TMPH
OCyIIeCTBJIEHUH 00pPa30BaTeJIbHOTO Mpolecca Mo JAUCHHUIUIMHE, BKJIOYAs
nepevyeHb MPOrpPaMMHOr0 odecrieyeHusi 1 MHGOPMAUMOHHBIX CIHPABOYHBIX
CHCTEM.

HHTepHET-pecypchl, MyJIbTHMEINA, dJICKTPOHHAS MMOYTa JUIT KOMMYHHUKAITUN
co cryaeHtamu. OOydJaroniye HWHTEPAKTUBHBIE HWHTEPHET-TIOPTAIbl, WHTEPHET-
peCypChl, MyJIbTUMEINA, JICKTPOHHAS TOYTa /1T KOMMYHUKAIIMK CO CTYJACHTaMH,
cucTeMbl mporpammupoBanusi, Microsoft Office.

KoMmmbroTepable KiIacchl € JIOCTYIIOM K CETH HHTEPHET U ¢ HabopoMm
JUIIEH3UOHHOTO  0a30BOTO  MPOTPAMMHOTO  OOECTHEYEeHHs] IS TMPOBEICHUS
nabopatopubix 3anatuii; Python IDE (Microsoft Visual Studio, Microsoft Visual
Studio Code, PyCharm), nist BbInoJiHEHHUS J1a00OpaTOPHBIX 3amaHui. JIeKIMOHHAs
MyJIbTUMEIUMHAS ~ ayIUTOPHS JUIl YTCHUS JICKIMA C  UCIOJIb30BAaHUEM
MYJIBTUMEIMHHBIX MaTEPHAIIOB.

12. Onmncanue MaTepUHAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM ISt
oCyllleCTBJIEHUSI 00PA30BaTEIHLHOI0 MPOIecca Mo AUCHHUIINHE.

KomnbioTepHbIe Kiacchl M J1abopaTOpHH, 0OOPYIOBAHHBIE JISI TIPOBEICHHUS
JICKIMOHHBIX, MTPAKTUIECKUX U JTaOOPaTOPHBIX 3aHATHIA CPEACTBAMH OPTTEXHHKH,
MEPCOHAILHBIMU  KOMITBIOTEPaMH, OOBEAMHEHHBIMH B CETh C BBIXOJIOM B
WHTepHET; yCTAaHOBIEHHOE JIMIICH3UOHHOE ¥  CBOOOJHOE  MPOrPAaMMHOE
oOecrieuenne. JIns  BbImonmHEHWs  Ja0OpaTOPHBIX  pabOT  MCMONB3YeTCs
KOMITBIOTEPHOE O0OpPYJOBaHUE C YCTAHOBIICHHBIMU MPOTPAMMHBIMHU MPOTYKTAMU
MSOffice, Unutepnperatop Python, Notebook. AynuropHsie 3aHsSTHS TIPOBOJATCS
B KOMITHIOTEPHBIX KJIaccaxX ¢ JOCTYNOM K ceTu HTepHeT.



