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IlporparrMa rroBbrrreHrq rcna.nuQnKauuu
<<Python u SQL AJrff aHaJrrr3a AaHHbrx>>

O6uaq xaparcTeprrcrrrKa nporpaMMbr

Ile;rr flporpaMMbl rloBblrrrenrlfl KBaJrnQuraquu: coBep[reHcrBoBaHr{e w (utu)
nonyqeHue HoBbIx rpoQeccuoHzurbHbrx rcowrnereuqufi, neo6xo4rEnrux Enfl
npo(feccuona-uruofi AerrenbHocrv, pr (ranra) rroBbrrrreHr.re upo$eccuoHzrJrbHoro ypoBH, B

o6.rracru [cKyccrBeHHoro r.rHTeJrJreKTa u 6olrurux AaHHbrx npu peilnrl3a\upr lpoeKToB r,r

paapa6orxu HoBbIx peureHuft Ha ocHoBe .qaHHbrx, cuoco6socrb [pr{MeHrrb s3brKr,r
nporpaMMHpoBaHuq SQL u Python 4lx c6opa, Blr3yanrr3arlt4u, a*artl3a 6oluuux AaHHbrx
I'I MaIIrI,IHHoro o6yueHllr, [pI,IMeHrrb KoHKperHbre a{aJwrrvtrrecKr,re u [polyKToBbre
rIoAxoAbI [pu pa6ore HaA peiIJIbHbIMI,I 3aAaqaMr4 uapxeruuronofi vt rluenrcrofi
aHarlr,zrrvtKvt c [oMorrlbro BI unar$opu.

HauueHonarure o6paronare,'rbHbrx u npoQeccuoHaJrbHBrx craHAaproB,
rrctroJrb3yeMbrx trpfi parpa6orxe npofpaMMbr rroBbrrrreH[q KBaJruQuxaquu.

1. llpoSeccnoHa,rssrtfi craHAapr <BusHec-aHiurlrruK), y:rnepx4eunufi
rpLIKa3oM MuuucrepcrBa rpy.{a u coq[urnbuofi:auqnru P<D or 25 ceHrr6pr 2018 r.
N 592n;

2. flpo0eccuonalurslfi craH,(apr "Creuuarucr ro 6omuruu 4aHHbrM",
yrBepxAeHHrtfi npuxasona MusptcrepcrBa rpyAa r{ coqnirnsHofi saulnmr P@ or 6 utols
2020 r. N 405H.

onncanue rrepeqHq npoQeccuoHar'rbHbrx xournereuqr.rfi B paMrcax
nlreroqeficr rnaluQHKaIIHIr, KaqecrBeHHoe [r3MeHeHHe Koropbrx ocyuecrBJrflercfl
B npoqecce o6yvenur

Ilporpalanaa rroBbrrrreH[r, xna;lusuxaqnu ocHoBaHa
npo(f eccuoHuLrrbubrx craHAaproB :

Ha rpe6oraunxx

- <<BnsHec-aHaJIIrrIrK), yrBeplr(AenHrrfi rrpuKa3oM MnrurcrepcrBa rpyAa [r
coulrarbHofi sauutrl P(D or 25 ceHrn6pr 2018 r. N 592n B rracrr.r o6o6ulennrrx
TpyAoBbrx rr rpygoBsrx Qynxqnfi:o - OTO C - BussreHne 6ugsec-npo6rena urur 6usHec-noeuoNnocrefi;

' - TO C/01.5 - C6op uusopuaqru o 6rsuec-npo6neuax uilt4 6usHec-
BO3MOXHOCTTX;

. - OTO D - O6ocHosaHuepeueuufi;
o - TODlO2.6 - AHaln:, o6ourosauue u nsr6op perxeHrrs.

- ttcneqlraJrrrcr rro 6olr[rupr AaHHbIM", yrnepN4euuufi IIpuKit3oM
MunucrepcrBa rpyAa u couuuL'rbHofi sarrua:ru P@ or 6 utotrs2020 r. N 405n:

' OTO A - Ananus 6omruux AaHHbIx c uc[onb3oBaHzeM cyuecrByrorqefi s
opraHr,r3arlrrr.r MeroAonoruqecKofi u rexHo,'roruqecrofi un$pacrpyKTypbr;

' T(D A103.6 - floAroronKa .4aHHbIx An, flpoBe.{e:c{tfl aHururr.rqecKr,rx pa6or
tro uccne.qoBaHuro 6o:murux IaHHbrx;

' T@ A104.6 flponeleuue aHiulurllqecKoro prccJreAoBaHus, c rpuMeHeHr.reM
TexHoJrorufi 6olrrnux AaHHbrx B coorBercrBur.r c rpe6onaur.r.flMr.r 3axa3qr.rKa;

' OTO B - YnpauIeHLIe 3TarIaMI{ xLI3HeHHoro qr.rKJra MeroAonoru.{ecrofi pr

TexHoJlorl{'Iecrofi nn$pacrpyKTypbl a:aaJrusa6olrruux AaHHbrx B opraHu3arluu;
' T@ 8105.7 Ynpauenue nonyqeHr.reM, xpaHeHr.reM, flepeAauefi, o6pa6orxofi

6omurux AaHHbrx.

rrpoQeccuonaJrbHbre KoMrrereHrllru, coBepmencrByeMbre rr npuo6peraeMbre
IIIATE"'IqMU B tI ocBoeHr.rq [pofpaMMbr:
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IIK-I - croco6Hocrb K c6opy r{HQopMauw o 6u3*ec-npo6neMax r.rJru 6ussec-
Bo3MoxHocrqx e o6racru 6olrurlrx AaHHbrx;

IIK-2 - cuoco6Hocrb trpoBeAeHlar. aHaJMsa, o6ocuoBaHns. u nu6opa pelrreHus B

o6;racru 6o;murux AaHHbrx
nK-3 - cnoco6socrb K rloAroroBKe.qaHHbrx Anq fipoBeAoailfl aHaJrurr,rqecKr,rx

pa6or tro uccneAoBaHr.rrc 6oluuux AaHHbrx;
[K-4 - croco6uocrb rrpoBeAe:aus. aHaJwrrr,rqecKoro Hccne.qoBatvrfl, c

npI4MeHeHLIeM TexHoJlorzfi 6orsrurrx AaHHbrx B coorBercrBtrr4 c rpe6onauuruu
3aKa3quKa;

IIK-5 - cuoco6socrb ynpaBnrrb grarraMu xr.r3HeHHoro uuKJra
Mero.uoJloru'{ecxofi H TexHoJlorptqecxofi unopacrpyKTypbr aHaJwBa 6olrurux AaHHbrx B
opraHr,r3arluu.

Il"ranupyerrue o6pa3oBareJrbubre pe3yJrbrarbr tro rrporpaMMe rtoBbr[reHr.rq
rcna;ruQurcarlurr:

B pesynrrare r.r3yrreHuq nporpaMMbr cnyrxarenu .qoJrxHbr:

a):narr:
- ocHoBHbIe MoAenIr I,I MeroAbr MarlrrrHHoro o6yuenut u pazpa6orKr4 IaHHbrx;
- ocHoBHbre spefirr,rnopxr.r MarrrHHHoro o6yveuzr;
- Bo3MoxHocrI'I 14 oco6enHocrll s3bIKoB SQL u Python, nnarsopnr 6[sHec-aHarvfivtnvt

plcnonmyeMbre Anq perxeHil, 3aAaqr.r c6opa u noAtoroBKn .qaHHbrx;
- npeAMerHyro o6lacTr u cuequQllKy AerrenbHocrr.r opraHu3aquu s o6reN.{e, AocraroqHoM

.qn, pe[reHus 3a4a.t 6u:uec-aHa,ru:a;
- nnQoplaaul4oHHble rexHoJlorr4v (uporpanauuoe o6ecueverure), rtpuMeHqeMbre B

opraHr.r3arluz, n o6reue, Heo6xoAr,rMoM Arq uerefi 6usHec-aualnsa;
- Bo3MoxHoc"tu u oco6eusocru TexHoJrorufi c6opa, xpaHeHilfl u aHarvtsa 6omuux

.{aHHbrx;
- HHcrpyMeHTil.iILHbIe cpe.{crBa pa:pa6orrn uo4elefi Marrrr.rHHoro o6yveuux;
- MeroAhI c6opa, aHaJru3a, cplcreMaru3a\yrv, xpaHeHr,r, u noAAepxalug. B aKTyiurbHoM

cocrorHr.ru unSoprr.raquu 6u:uec- aHanu3a;
- MeroAonorHt no plccJleAoBaHr,rrc.qaHHbrx CRISM-DM u MeroAr.rKy KDD (Knowledge

Discovery in Databases), ucnom3yeMyro nprE pa:pa6orKe MoAe,rrefi u pemeHr.rr{ craHAaprHbx
3aAaq Data Mining:

- npaBuna 14 MeroAbI nocrpoeHllq OLAP-xy6on, aHirJruTr.rtrecKr,rx orrreroe, 4aur6opAoB,
uu0oprrlaurloHHblx naHelefi MoHuropr.rHra r.r cropr.rreJrJruHra An, floJrytreHpr.s 3HaHr,rfi c qe:6rc
no.q.qepxKr,r tlpwuflTt4fl perueuufi ;

- npaB[Ina H Mero.qbl npoeKTl'IpoBaHufl, uo,4elefi AaHHbrx, BHeApeHr{f aHiuurr.rqec1ux
orrreroB, 4aur6opAon, uH(fopuaul4oHHbIx nauerefi MoHr.rropr.rHta B KoM[oHeHTbr VIT-
zu0pacrpyKTypbl opraHl{3aulru rilfl rrpoBereHr.r, MoHHTopr.rHra vr KoHTpoJrnr.rHra
crparerr.rqecrux ue.nefi u rroMepxKy BHyrpeHHr.rx npoqeccoB B opraHu3aur4r{;

- anroppITMI'IqecKI,Ie lI nporpaMMHbre MeroAbr [poBeAeHVq OLAP u r.rHTeJrJreKTyirnbHoro
aHuru3a AaHHbrx In, [pHHqTLu B3BeUeHHrIX perueuufi;

- ocHoBHbIe MeroAbI rIpoBeAeHHg MapKerr4Hrosoft I,r KJrr,IeHTcKoit arua1ururcu;

6) yurerr:
- co3AaBaG, o6yuarr v cpaBHuBarb MoAenr,r MarrruHHoro o6yveHr.rr, ocHoBaHHbre Ha

pa3nI'IrIHbIx anropllTMax, ocyuecrBJrqrb Ltx oueHKy, r{clonb3y, (fpeftnrnopxa z nlar$opMbr
Marrrr4 HHoro o6yuenux;

- [puMeHtrb ,3bIK SQL u 6u6rutorexu Python 4rr c6opa la no.qroroBKr4 AaHHbrx Lr

Br43yiL'rr43arlr{r.r AaH H bIX ;

- peurarb craHAaprHble 3aAar{u upoQeccuoualrnofi AeflTenbHocrr{ r{crroJ6syr OLAP-
TEX H O JI O TU V AHa.Jil4T HKId;

- [crIoJIb3oBaTb coBpeMeHHbIe IIH$opuaquoHHble rexHoJrotlrlr a*alrurruKu An,
I'IHOopMaIII4oHHo-aHilnI,ITrIqecKoro corrpoBoxAeHr,rq .qeflTenbHocrr.r opraHr43arlrrH;
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- co3AaBaTb nporpaMMHble rrpHnoxeHr,rfl v a]P.uruTr,rqecKr,rfi KoHTeHT, opraHI43oBbIBaTb

coBMecrHylo aHaJII,ITI4qecKyIo pa6ory r4cnonb3yfl o6raqsrre aHurJrr.rrr,rqecxue nlar$opMbr;
- paspa6arunarr pa6o.rue npoueccbl co3AaHr.r{, TecrupoBaHt4flr4 pruBeprbrBalts.ir,roAelefi

Marrrr,rHHoro o6yvenu, B AecKTonHrx nlarQopMrx u o6naqHrrx cpeAax;

n) uagerr:
- HaBbIKaMu rlpuMeHeaur SpefirraBopKoB MarrrraHHoro r.r nnarSopM HayKr,r o AaHHbrx AJUr

co34auus., o6y.renur tr oueHxr,r uoAelefi Marrrr,rHHoro o6yveuur;
- HaBbIKaMu pa6oru c cbIpbIMI,I AaHHbrMH, rrcrroJrb3oBaHr,r, ,3blKon SQL u Python,

nnat@opu LIHTerpaIIrIvt vt oqucrKll .{aHHbrx, nrar$opuu 6prguec-aHirJrr4TuKr u HayKkr o
AaHHbrx;

- HaBEIKaMLI [pI,IMeHeHI,Lf, TexHoJIor]Iu aHururrvrnu 6olrurux AaHHbIx An, I,I3BretIeH1g,fl. u
Ao6rlqu raattuit r.r3 AaHHbrx;

- I{HcrpyMeHTaMI,I H TexHoJrorurMu BburBJreHHfl, c6opa u anuwaa raHSopuaquu 6uzsec-
aHuwaa 4nx (f opnaupoBaH r,r, Bo3MoxHbrx pemeuufi ;

- I{HcrpyMeHTaMI,I $opunponaunr aHrullrrr,rqecKr.rx orqeroB, 4arn6opAon t4
((noBecrBosaHufi ) Anfl nolAepxKr{ np}rHrruq pemeHr,rfi .
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J.
Moqy,rr 3. SQL u
IIOJIyqeHIIe AaHHI'IX

25 15 4 11 10 3a.rer

4
Moaylr 4.
Burya,rnrarlHq AaHHbrx

2t 11 4 7 r0 3a.rer

5.

Mo4y,rs 5. OcnoeHrle
MOAEJIII MAIIIITHHOfO
o6yqennq

25 17 6 1l 8 3aqer

6

Moayr" 6. f,ry6orcoe
MarrruHHoe odyueuue u
o6pa6orra 6o,rrruux
AaHHbrx

24 t7 4 13 7 3aqer

llrorosaq arrecraurrs 2 2 )
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Paspa6orvHxr{ rrporpaMMbr :

EyryplrEn l4trct BtagLIMHpoBr.rq - K.ro.H., Product owner Garage Eight, 6poxepcxofi
nrarQopnau lts200 Mr,rJrnproHoB rpefiaepos IOBA. Coocllosarenb Kpunro6upxrae.e*.hurga, ao
2021 rola.qoueHr @[HaHcoeoro yHl{Bepcurera npr.r flpanureJrbcrBe P@, uayqurrfi pyxonorureJrb
6usuec-uHxy6atopa @Hnancosoro yHuBepcurera. Arrecrar OC@P 5.0 crequirJrr.rcra no
yrrpaBneHr.rro HHBecrHrIr{oHHbrMu SoH4auu.

Annunoros BaAuna Baculrenuq - ,(enapraMeHT Pucron nAO "C6epBaux"
rlcrloJlHlrrelrsufi AlrpeKrop, Senior Data Analyst, Risk-Management (4exa6pr 2O2O - oxrx6ps
2021), Data Scientist, Risk-Management (nor6pr 2Ol9 - 4era6ps 2020). O6pasonanue. Marucrp,
@uuaHcu, I'IHBeorI,IIIHr u 6asxu. P3IU (2013 - 2020). Barca-uanp, <DuHancosgfi puuxu pr 6anxl.r,
@unauconslft ynnnepcurer rpu llpanurelscrse pO (2014 - 20lS)

Ca0apaneee Arercefi Bacumeeuq - Ml-engineer Garage-Eight, pa:pa6orxa ML-
peuenufi B paMKax Ha[paBneHur Engagement, paspa6orxa peKoMeHAarelsnofi cr{creMbr An,
lpoeKTa "YMHat reHTa", oIIeHKa esserrnnnocra Ml-pelreuufi, Lusaiau AB-recron, BHeApeHr.re
MLOps

lo6pono.nrcrufi I'Iropr HuroraeBlrr{ - K.g.H., ocHoBareJrb H r,rcrroJrHr.rrenurufi Ar.rpeKrop
uo6arssofi rexuo,rorn.{ecrofi KoMraHr.ru REACTOR-FZCO, rc 2021roAa AorIeHr @uuanconoro
yHl{Bepcl'Irera rIpH flpanurelrcrne P@, ALIpeKTop 6usHec-uHxy6aropa Ounagcoeoro yHr,rBepcr,rrera.

B pea;lurauuu [porpaMMbl npr{H}rMaror yrracrr4e npo$eccopcKo-lpeno4anare6cxufi
cocraB OuHatrcoeoro yHI{BepcI,ITera, xnalnsnqupoBaHHbre 3Kcneprbr-npaKTqKr4.

fluperrop I4PIIKK T.A. Bonrenrco

2023 r.
Pl
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M1. llncrpytreuTbr H MeroAbr 6u:Hec-
AHAd'IIITIIKII

24 17 4 13 7 3aqer

1.1
flpuuepu a*aJturLrqecKr,rx 3aAar{.
C6op AaHHbrx rlrfl anaJtu3a AaHHbrx

J 2 2 I Tecrzponanue

1.2

I4ncrpyuenr pa6oru c ra6luqauu
B pexr.rMe ou;rafiu Ha rrpr.rMepe

Google-ra6nurlbr.
J 2 2 1

PerueHrae

cr,rTyauproHHbrx

3aIaq

1.3
Crarucruxa r,r recrupoBaHl{e
rHIIoTe3 J 2 2 I Tecruponanue

1.4
BusHec-noKiBarenu r4 Tor{Kr,r pocra.
Anarus [poAyKToBbrx MerprrK

5 4 2 2 1

Peuresue
npaKTur{ecKr,Ix

3aAaq

1.5
OunaHcoerte MerpHKr{ H

MapxerznroBbre MerplrKr.r.
1
J 2 2 I

Peuresue
lpaKTI.IqeCKI,IX

3aAaq

1.6

Llepapxux Merpr.rK u pa:pa6orxa
ortrerHocrlr . luzafiu recroB,
rrpoBeAeHze u aHiuu43. flocrpoeHrae
npocrbrx naoAelefi

a
J 2 2 1

Perueuue
IIpaKTr,rqecKux

3aIlAq

1.7. Aua-rruruxa IaHHbrx s Excel J 2 2 1

Peureuue
npaKTr,rqecKHx

3a.(ar{
II p on e ucy mo.t H an amme c mo q un

no modynru 1
1 I I 3aqer

N{2. Ana,rus AaHHbrx c [prrMeHeHHeM
Python 23 13 4 9 10 3aqer

2.1
Python: Jupiter Notebook,
KOMMeHTapI,rr,r B KoAe,

4 2 2 2 Tecrzponanue
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apnsMeTr.rqecK[re oflepaur{H.
Ynpaurrcur{e KoHcrpyKrlr.rr{ r4

KOJIJIEKIII{II

2.2.
@yuxquu u pa6ota c AaHHbrMH,
ocHoBbr [apcrlHra. Pa6ora c
tfaft:ronofi cvcrerraofi rr MoAynu

4 2 2 2 TecrzponaHue

Pery:rrpnue BbrpaxeHy, r.r ocHoBbr
cr,rHTaKcHrrecKoto pa:60pa.
Irlcrlroqeu us u o6pa6orxa ouru6ox

4 2 2 2

Peurenrze

npaKTuqecKr4x
3aAaq

2.4.

(Dynxquu u rroHrrr,re Knacca.
En6ruorexa NumPy:
BbITIHCJTV TeJIbHble 3AI.al{vt

J 2 2 1

Peruenue
lpaKTuqecKrrx

3a,4aq

2.5.
Eu6maorexa Pandas: Bo3MoxHocr[r
I,I orrruMr,I3 ar\krfl . Mero4u
o [Tr.rMr.r3arluu Pandas

4 2 2 2
Peurenpre

rrpaKTIrqecKr.Ix

3aAaq

2.6.
CrarucruqecKa, [poBepKa rr.r[ore3
n A/B-recrrr J 2 2 I

Peureune
IIpaKTIrqecKr.rx

3aAar{
IIp on e xcy mo q H afl amme c ma qun

no nodvnru 2
1 I 1 3aqer

M3. flpulreuenue SQL g,ra pa6orsr c

AAHHbIMII
25 15 4 11 10 3aqer

3.1

Bne4euue e SQL. YcraHosxa H

3HaKoMcrBo. Ocnourr u pa6ora c
6azawu AaHHbrx

4 2 2 2 Tecruponanue

3.2
Ourossr SQL. Ba:oBbre 3anpocbr
SQL. @ulrrparluq AaHHbrx

4 2 2 2 Tecruponauue

J.J

Yuy6neHrEe n SQL. Arperaqur
.qaHHbrx. fpynuuponKa IaHHbrx.
Join. Oxonnue Synxuuu

1J 2 2 I
PerueHue

rlpaKTr,rqecKr.Ix

3a4Art

3.4 Pa6ora c PostgreSQl 4 2 2 2

Pemenue
IIpaKT[IqecKux

3a.4arl
3.5 "NoSql & MongoDB" 4 2 2 2 Tecruporanue

3.6
flpuuepu co3AaHr.r, lau6oplon lr
aHuru3 npoAyKToBbrx MeTpvK C

npr.rMeHeHr,reu SQL
5 4 4 1

Peuresue
npaKTr.rqecKr,rx

3a,4arl
IIp on e xcy moqH on amme c mo qan

no uodyaru 3
1 I I 3aqer

M4. Burya,ru:auufl AaHHbrx 21 11 4 7 10 3aqer

4.1
B I -zHcrpyMeHTLr Lr Bt43y utu3at\ufl
.(aHHbrx

J 2 2 1 Tecruponauue

4.2
Datalens : 6ucrprrfi aHuru3
AaHHbrx c Br.r3yilnra3 a\ueit J 2 2 I

Peureune
rlpaKTr,rqecKr,rx

3aAarl

4.3.

Power BI. flocrpoeuue nao4elefi
AaHHbIX t43 pa3Hbrx

HecrpyKrypupoBaHHbrx
r.rcroqHr,rKon: ra6;ruq, caitroe u 6a3

AaHHbrX

4 2 2 2
Peurenue

tIpaKTr,rqecKux

3aAar{

4.4.
Tableau. OcHosH pa6oru c
pacuerHunarz rroJrqMu, Su:rrpauu,
MHOXeCTBaMT,T U rpy[[LrpoBKaMr,r.

6 2 2 4
Peruesue

npaKTI,ItIecKUX

3aAAq

B



Ocuonnue Br4Abr susy alwzaryuit.
Jlyvuue ilpaKTr.rrr{ Bkr3y utv3a\uLt

4.5.
CosAaHue r.rHTepaKTr{BHErx

4arrr6op4on
4 2 2 2

Peruenue
rlpaKTr,rqecKI,Ix

3aAarl
Ifponeucy moq H an amme c ma qun

no nodvnru 4
1 1 1 3a.rer

M5. Ocnonnrre MeroAbr MaIrIrrHHofo
o6yqenuq

25 t7 6 11 8 3aqer

5.1

floHsrrae Marrrr.rHHoro o6yueuur.
Perpeccuonsufi aHaJrr.r3.

Ilulereirua4 rr o Jrr.r H o Mr4 aJrb H aJr H

rorapuSuuqecKa{ perpeccu,

5 4 2 2 I

PerueHue

tIpaKTIrr{ecKux

3aAaq

5.2.
KnaccuSnr arys,. Jlorprcrprqecxaq
perpeccuq u SVM J 2 2 I

PeueHrae
rlpaKTr,rqecKr4x

3aAaq

5.3.
@ynxqun norepb r.r olruMlr3auuq
Oqenxa ror{Hocru MoAeJrrr,

uepeo6yueHrre, peryJr rpv3aq:as.
J 2 2 1

PerueHue

rIpaKTHrrecKLrx

3aAaq

5.4.
llpo6lerraa KarrecrBa .{aHHbrx.
Pa6ora c rponycKaMr.r
Pa6ora c nepeMeHHbrMH

5 4 2 2 I

Peuresue
lpaKTr.rqecKr,rx

3aAar{

5.5.

,{epenrr perueHufi
Ancau6rupoBaHr{e
floucr eu6pocon pr reHeparlrrfl
HOBbTX nprr3HaKoB

4 2 2 2 Tecruponauae

5.6.
Alropuruu Knacrepr.r3aur4 r,r

Ylyuuenue KaqecrBa MoAenr,r.
4 2 2 2

Peruenue
IIpaKTr,rqecKux

3aAaq
IIp otvemy mo q H afl amme c ma qafl

no,uodynru 5
1 1 I 3aqer

M6. fny6oxoe MarrruHHoe o6yueune u
o6pa6orra 6olrruux AaHHrrx

24 t7 4 13 l0 3a.rer

6.1

Maruzuuoe o6yveuue u Data
Science.
OcnosHrre rrHcrpyMeHTbr
o6pa6orxu 6o;nruux AaHHbrx.
HADOOP & SPARK.

5 4 2 2 I

Pemeuue
IIpaKTr,rqecKux

3aAarl

6.2.
Bne4eHue u rraccuQ una\ufl
peKoMeHAaTeJrbHbrx ctrcTeM.
Ko,rna6opa:r ilBHafl, Su.nrrpauus

5 4 2 2 1

Peruenue
npaKTl,ItrecKHx

3aAarl

6.3.

3uaroucrno c BpeMeHHbrMr.r

prAaMH

3reueurapHbre MeroAbr aHaJrr.r3a

BpeMeHHbrx Prlou
MoAeru ARIMA, GARCH

J 2 2 I

Peurenue
npaKTr.rqecKr4x

3aAaq

6.4.

O6pa6orra ecrecrBeHHoro r3brKa
(NLP).Bne4eHue n
aBroMarlrqecKyro o6pa6orxy
TEKCTA

Crpyrrypa crroBa. MopSolorux
TeMaru.recroe MoAeJIHpoBaHLre

J 2 2 1

Peruesue
IIpaKTHqecKr,rx

3AAaq

9



6.5.

KounrrorepHoe 3peHue
Bu4e:renue [pr.r3HaKoB H rror{cK
noxoxux uso6paxenufi
C eruenraq vs, v rer entfptfl
o6rexroe

4 2 2 2

Perreuue
[paKTr,rqecKux

3aAaq

6.6.
floArorosxa MoAenu Maurasnoe
o6yuenur ro [paKT[rqecKoMy
xeficy

J 2 2 1

Peruenue
IIpaKTuqecKr,rx

3ailaq
If p otw ercy mo q H afl o mme c ma qun

no uodyaru 6
1 1 I 3a.rer

llrorosas arrecrarlrrfl 2 2 2
3ar[nra lrrorosofi

Da6orbl

I,ITOfO 144 84 26 58 60

10



Oegepa,rrHoe rocyAapcrBeHHoe o6pa:onareJrbHoe 6rcANersoe yqpexAeHr{e
Bbrcuero o6pasonanur

" (DuHaHconrtfi yHlrBepcuTer rIpH [Ipanure.nbcrBe Poccufi crofi (Degepaun[ "
((DnHaHconufi yHnnepcurer)

I,{.rucruryr pa3Bprrvfl
n p o S e c c n o H €Lrr b H br x K o M n e re H \ui,t u x e a.n z $ u r a\uit

Ka.neHgapnufi yve6nufi rpaQux
nporpaMMbr rro Bbrrrr eHwfl. raan ra Q u x arJnt4
<Python u SQL Arfl aHurur3a AaHHbrx))

O6terra nporpaMMbr - 144 qac.
flpolonNureJrbHocrb o6yuenur - 16 neaens (4 rrlecxqa)
@opnaa o6yueHur - oqHo-3aor{Ha.f,, c [pr{MeHenr4eM Ar{craHuuoHHbrx o6pasonareJlbHbrx rexHororr,rfi
rI gneKTpoHuoro o6yvenur

o6pasonarelruuft rrpoqecc rto [porpaMMe Moxer ocyqecrBnqrbcfl B TeqeHr.re Bcero
yue6noro roAa. 3aurrH, npoBorflTce. rro Mepe KoMnJreKToBaHVs, yue6nrx rpy[n. 3ausrus. MoryT
npoBoAHTbc' C KaXAbrM CnyuraTeJreM HHAr.rBrrAyirnbHo.

J\b
HanpreHoeaHrle trucqurrJruH

(ruogy;refi), reu
Iq)
2

I()
a

(\I

c,o
2

(a

()
c)
2s

v U -rl
L()
I

I
Mo4y,rr 1. I,IncrpyMeHTbr rr
MeroAbr 6urHec-aHaJrrrrrrKIr

24 1 t7 7 24

2.
Moqy,rr 2. Auailns AaHHbrx c

rrpHMeHeHnem Python
Z) I 13 10 23

Mo4y.nr 3. llpnrueHenue SQL
gnr pa6orbr c AaHHbrMn

25 I 15 10 25

4
Motyr" 4. Burya;ru3auuq

AAHHI,IX
2t I 1l 10 2t

5.
Moayr" 5. OcHoeHbre MeroAbr

Maurr.rHHoro o6yqeHut
25 1 t7 8 25

6.

Moay.nr 6. f;ry6oxoe MarurrHHoe
o6yveHue u o6pa6orxa

6o;lrurux AaHHbrx

t2 t2 I 17 7 24

Llroronas arrecrauufl 2 2
I,ITOfO 47 46 37 t2 144

YcrosHrre o6oguaqeruq

TIA flpouexyrorrHiur ar-recrarlH,

WA I,Irorosa, arrecrauu,
KP Konrarrsas pa6ora

CP Canaocroqremua, pa6ora

fupexrop I,IPIIKK T.A. BonreHKo

11



Pa6oque rporpaMMbr MoAy.nefi yue6noro Kypca

<<Python u SQL Arq aHaJrr3a AaHHbrx>>

Moqy.ns 1. [IHcrpyMeHTbr rr MeroAbr 6nsHec-aHaJrrrruK[r.

Ile;rs MoAyJrfl: rpIEo6pereHue cnylxarersv,pt KoMrrereHurafi, neo6xoAuMbrx Anfl rroHLrMalyrsvr
e$(fexuanHofi pa6orrr n o6racru aHarru3a 6omruux AaHHbrx, rrHcrpyMeHToB r.r rexuorolufi,
no3BoJlrroulplx aHtuII,I3I4poBarb pe3ynbrarbr BHyrpeHHr.rx npoueccoB optaHr.r3a\uu c rroMorrlbro
Google ra6luu nData Studio.

Il"raHupyeurue o6paroBareJrbHbre pe3yJrbrarbr tro MolyJrro
B pe:ynrrare ocBoeHilr Molynq cny[arenr4 AonxHbr:
a) snamu:
- npaBprna co3AaHr.rq Google-ra6nprrlbr ;
- rlpaBrlna LI MeroAbI rlocrpoeHlr, Br.r3yirn[r3a\vu AaHHrx n Google Data Studio;
- rrpaBHna co34aHurfl aHaJrr.rTuqecKHx oTqeToB r.r Br,r3yanv3al-J.I1,fl. AaHHhrx;
- un(fopualluoHHble rexHoJIorLIH (uporpanarranoe o6ecneuenue), rpnMeHreMbre B

opraHr{3auuu, y o6xe re, neo6xoAuMoM Als rlelefi luzuec-aruamuza;
- TeopeTHqecKue ocHoBbr aHuM3a.4aHHbrX;
- npaBl4na I'I MeroAbI rlpoeKTl,rpoBarrufl, uoAerefi AaHHhrx, BHeApeHlu aHiIJIt4THr{ecKr.rx or}IeroB,

4arrrfi6pls3, IIH{opnraIII{oHHbIx nane:refi MoHr.rroptrHra B KoMrroHeHTbr IrlT-un$pacrpyrTypbr
opraHI43aIIIdu 1I.ns. [poBeAeHHq MoHHTopvtHtau KoHTponnuHra crparetr.rqecKrrx ue.nefi r4 noAAepxKy
BHyTpeHHr4x rrpoueccoB.

6) yuema:
- MoAenr.rpoearr o6reN{ r{ rpaHr,rubr pa6or;
- onpeAenrrb cBr3LI LI3aBLIcLIMocTI{ MexAy 3JreMeHTaMu zH$opuaqzz 6usuec-aHuruBa)
- llclloJlb3oBarb coBpeMeHHbIe un$oprraaqploHHbre rexHonoruu aHirJrr,ITLrKr{ Anfl

un(f opuaquoHHo-aHirJrr4Tr.rqecKoro colpoBox A)HUA AesrenbHocru;
- pa6orars B cpeAe Google Colaboratory;
- 3arpyxarb AaHHbIe n pandas n pa6orarb c HLIMTT (Sznrrpaqzrfl, atpetauus, 3aroJrHeHr.re

lpo[yilreHH brx 3Harre nwit) ;
- MoAenlrpoBarb rpe6oeauu, 3aLIHTepecoBaHHbrx cropoH B coorBercrBr{H c nu6pannuun

IIOAXOAAMI,I;

- amallu3upoBarb Kar{ecrBo ranQoprraaquu luxrcc-anuruga c ror{Kr.r 3peHlu nu6paunsrx
Kpr.{repr{eB;

- rrpoBoAr,rrb ar^aJtu3 rrpeAMerHoit o6tac;ru.
o) enadema:
- aHzrnr,r3oM norpe6nocrefi samrrepecoBaHHbrx cropoH;
- r,rHcrpyMeHTaMr,r H TexHoJlotvrflMu BbuIBJreHur, c6opa v a:f^aJrvir,a uu$opuaquu 6nzsec-

aHuwna 4nr SopnaupoBaHr{r Bo3MoxHbrx peureHufi ;

- o[[caHrreM Bo3MoxHux peruenufi;
- HaBbrKaMr4 pa6orrr B cpeAe Google Colaboratory
- r,rHcTpyMeHTaMI,I [r TexHonofvrflv.yr BburBlleHr,lf,, c6opa u

aHirJru3a 4.nx QoprvrupoBaHn, Bo3MoxHbrx peuenufi ;
- u Hcrpy MeHTaMr.r Sopuupon anufl aHururr4r{ec Kr.rx orqeroB,

Anr noAAepxKr4 flpr.rHsrur perueuufi .

aHarfir3a unSopuaquu 6uguec-

garu6op4on r.r (( rroBecrBosaHrafi )

(DopurupyeMbre KoMrrereHrIHrr :

cuoco6Hocrr r c6opy unSopuauuu o 6zsuec-npo6lenax
o6lacru 6olsurux AaHHbrx;

cnoco6uocrb npoBeAeHr{, aHaJrrrruqecKoro HccneAoBaHH,
6omrunx AaHHbrx B coorBercrBrlu c rpe6onauuqMu 3aKa3qr4Ka.

uru 6uzsec-Bo3MoxHocrrx B

c rrpr4MeHeHI,IeM reXsOlorufi

72



Ilblle
tht

HarzuenonaHrre pa3lenoB,
uo4ynefi

Bcero
B rou r{Hcre

(Doprraa

KOHTpOnq

Aylaropuue
3aHflTVtg,

E

ttIo\OlrCUoO
2
cd

U

B
qac

ax

cq

o

A
C)o

II3 HI,IX

o
F

c)
/E(

o.
|--

1 2 J 4 5 6 7 8

M1. I4ucrpynreHTr,r rl MeroAbr

6urHec-aHaJ'IrrrlrKH
24 t7 4 13 7 3aqer

1.1

flprarraeprr aHaJrr.rrr,rqecKr,rx 3aAatr.

C6op AaHHbrx lrfl, aHaJtH3a

AaHHbrx

3 2 2 I TecruponaHue

t.2
I4ncrpytrenr pa6oru c

ra6,ruqaun B pexuMe oglafis na
rpuMepe Google-ra6Jrrrubr.

J 2 2 I
Perueuue

cvTyaurroHHhrx
3aAaq

1.3
Crarzcrraxa rr recrr,rpoBaHu e

rI{IIOTE3
1J 2 2 1 Tecruponauue

t.4
EusHec-uoKiBareJrr{ r,r roqKu
pocra. AHa:ru: rporyKroBbrx

MeTpHK

5 4 2 2 I
Peurenue

npaKTr,rqecKr4x

3aAarI

1.5
@uHancoeHe Merpr{KH r,r

MaprernuroBbre Merpr.rxr4.
3 2 2 I

Pemenue
lpaKTutlecKI{X

3AAArt

1_6

Llepapxut Merpr.rK u paspa6orra
orrrerHocru . luzairu recro B,

rrpoBeAeHze u aHiIJrH3.

Ilocrpoeuue npocrbrx uoAelefi

3 2 2 1

Peuresue
rlpaKTI4rreCKrrx

3aAaq

t.7. Analr.rrprxa AaHHbrx n Excel 1J 2 2 1

Peuresue

npaKTI4rlecKIrX

3aAar{
IIp onecrcy mo q H an amme c ma q ufl

no modynru I 1 1 I 3a.rer

}TqEEHO.TEMATI4IIE CKIIfr U.TIH

Teua 1.1. flplrtrepbl aHaJIIrrIrqecKIrx 3aAaq. C6op AaHHbrx AJrs aHaJrr.r3a AaHHbrx

floHqrue Ana,ruruxpt. 9ro oro raKoe r4 3ar{eM HyxHo. Kar pa6oraer aHaJrr{Turca. fiauurre n
aHaJII'ITIrKe. I4s '{ero cocrol,IT a*alrurnKa. I4cno:nsoBaHue Analr.rrprru u ee npeuMyllecrBa.
Ana,'IHr[qecrue uHcrpyMeHTbI. Ilpurrep perxeHu, aHarlrru.{ecrofi npo6leuu. Ea:onue
r4HcrpyMeHTbr aHaJrHTr.rKa, npocrofi anarus AaHHbrx.
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Cogepxanue rrpaKTurrecKrrx raHqrfifi

J\b

MOA

VJIfl

Haurrenonanue
TeMbr (pa:gera)

AIICqUIIJIIIHbI

Telra
rrpaKTr.rqecKofo

3aHqTIIf,

Cogepxanue
npaKT[IqecKofo

3AHgTIIfl

Boupocu rc

IIpaKT[IqecKoMy
3AHSTIIIO

1 Terr,ra l.l. flpuuepu
AHAJIHTHT{ECKPIX

3aAaq. C6op AaHHbrx

AJI[. aHaJM3a AaHHbrx

Ana,rnruqecrne
HHCTpyMeHTbr

ZcuomgosaHr.re
AHAJILITI4qECKHX

HHcTpyMeHTOB

Tecruponauue

Teua l.2.VncrpyMeHT pa6oru c ra6ruqaMr.r B per(rme oH.nafiH Ha rrprrMepe Google-ra6ruqsr.

Ilossrue H Ha3HarreHae ra6ruaqHbrx peAarTopon. 3uaxoMcrBo c unrep(feficou Google-ra6mrq.
Google-SopMbl KaK I4cror{HI4K AaHHbIx grrt ra6rtuu. @opN{ymr s ra6rIaqax. Csorurre ra6maqu.
flpo4nunyrue Quumu n Soprrlylsr Google-ra6nuu. BIIP Als o6oraueHr.r, AaHHbrx s oAHofi ra6ruaqe
ras gpyrofi. fpa$aru v Bu3yanvaarluq B google-ra6nurlax.
HasHaqeHue Google ra6ruu z ux oco6eHHocrr.r. Bo:lroxuocru r.r trpeuMyrrlecrBa Google ra6ruq 1rx
arIuII,3a AaHHbIx, cpaBHeHHe co Bo3MoxHocrrMr{ Excel. Co:4aHue cnoAnofi ra6luqrr AaHHbrx c
rIoMo[IbIo aBToMarI,IqecKI,Ix peKoMeHAaqufi n Ta6nuuax. Cno4uue ra6,TuqH An.s cucreMarv3a;q;au
.qaHHbrx, Bbur BJreHr,rs 3aKo HoMepuocrefi H yrr oprAo rj,vtBa]gl]1.s uns opuauuu.

Co4epxan[e [paxTrrqecrclrx rausrufi

J\t
MOA

Y"rrq

Hauprenonanu
E TEMbI

(par4e;ra)
AIICqIITIJIIIHbI

Tepra
IIpaKT[rrecKof

O 3AHflTIIfl

Co4epxanue
[paKTuqecKof o 3aHsTrrfl

Boupocu x
IIpaKTuqecKoMy

3aHqTUI0

1 Terraa 1.2.
Google-
ra6lnqrr.
flpognuuyrue
Google-
ra6luusr

flocrpoeuue
OTqCTA B

Google-
ra6ruue

flocrpoenue orqera
Google-ra6luqe

flocrpoenue
orr{era n Google-
ra6rlllue

Terra 1.3. Crarucrr{Ka r.r recrrrpoBaHr{e rrrrrore3.

floHsrue u Ha3Har{eHHe crarllcrr{Kr4. Ouucaremnaq crarl,rcrl,IKa. Ocsonu crarl,Icrr,rKu.
Ctarucru'{ecKl'Ie 3aKoHoMepHocrr.r u flpoBepxa rl{rrore3. Cnyvafinsre BeJrrrrr[rHrr. [onepureJrbHbre
I'IHTepBzuIbI. Brrgnuxeuue pa6oqrx il{rore3. @oplrylupoBaHr.re rr,rrrore3. C6op rpe6onannfi,
paspa6orxa 14 rlocrpoeHlle orqerHocru. TecrupoBaHrre rurrore3. IrlcnomsoeaHr{e noAxo4a Jobs-to-
be-done upu paspa6orre rrzrrore3 r.r rpoAyKroB.

CoAepxanlre [parcT[rqecKrrx saHsrufi

J\t
MOA

y"rs

HaupreHonanue
TEMT,I

(parqe,.ra)

A]ICUIITIJIHHbI

Teua
trpaKTIIqecKof

o 3aHqTIIfl

Co4epxanue
trpaKT[qecKof o 3aHqTIIfl

Bonpocu x
IIpaKTHqecKon,ty

3aHqTIII0

1 Terr,ra 1.3.

OcHonu
CTATI,ICTI'KI,I U

TecTrrpoBaHHe

fI,InoTe3

Cratucruxa u
TecTr{poBaHr,re

TI{TIOTC3

Cucreua aqaJru3aqa
OCHOBE AAHHbIX

Ouesxa
CTATI,ICTUqECKI,IX

noxagarerefi n

AAHHbIX H

npoBepKa rHnoTe3
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Teua 1.4. En:Hec-[oKa3areJr[ u rorrKrr pocra. Anar[s [poAyxToBbrx Merprrx.

Busuec-noKirareJru rr [oHr.rMaHHe uelefi 6usHec. Retention. Merpnru aKTr.rBHocrr.r
rloJlb3oBarelefi. Pa6ora c AaHHsIMH B KoMrra*uu.llpuuquurr pa6orsr c AaHHbrMr.r. florpe6Hoc'ru
noJrb3oBareteit u IoHpIT gKoHoMVKa. AuaruruqecKr,re noAxoAbr s 6ugHece. Klroqenrre Merpr.rxu
rounanufi. Ananuurqecxue $peftnanoprn. OcnosHrre rpoAyKToBbre MerpvKr.r. llpogyxronue
rLrrore3bl. llolxoA r $opuynupoBaHllrc rurrore3. Mero4sr [poBepKr{ rurrore3. flozcx roqeK pocra.

Co4epxan[e [paxTrrrrecxrrx sausr[fi

J\b

MOA

ylrfl.

HauNaeHosaHue

reMbr (pasaena)

.qucul,InnuHbr

Teua
IIpaKTlrqecKoto

3aHflTVtfl

C olepxanue npaKrr.rqecroro
3AHflTLlg

Bonpocrr x
rrpaKTr{qecKoM

y 3aHqTr,rrc
1 Teua 1.4.

BrE:uec-
IIOKIL3ATCJIU U

TOr{Kr,r pocTa.

AHarras
npoAyKToBbrx

METPHK

Auarug
lpoAyKToBbrx
MeTpr4K

EusHec-uoxirareJrr,r 14

ucnonb3oB aHue aHuwITI{qeCKI,IX

uHcrpyMeHroe s 6[sHece

Pemeuue
AHUUII.ITIIqECKO

fi npo6:renau e

6u:sece

Tepra 1.5. @uuancoBbre Merprrrrr u MaprceurHroBbre Merpr.rxrr.

MapxeruuroBble MerpI,IKI4 LI Merpr.rKr.r [poAyKTa. 3ua.{[N,rocrb Lr rroHqrr.re MapKeruuronoft
aHtuII'ITI'IKt4. Ilonqrae xI43HeHHoro III4KJIa K,'IlIeHTa. 3(fsexrnnHocrb MapKerr.rHra. Eer:uec- 3aryaqil,
plx aSSexrunnocrr u aHaJIHTuKa. @raHaHcosrre Merpr.rKr{. BroaNernpoBaHr.re r,t SuuaHconoe
rnaHr,rpoBaHue. Ceqsr QunaHconrx u ueSuuaHcoBbrx Merpr{K. CASHFLOW. p&L

Co4epxau[e [parcTlrrrecKrrx saHsrlrfi

Irb

MOA

ynfl

HaHnaeHosanue

reMbr (pasgera)

.{rrcquIInr.rHbr

Teua
IIpaKTr4rlecKoro

3aHflTUfl.

Colepxasue npaKTurrecKoro
3AHflTVTg

Boupocsl x
IIpaKTr.rqecKoM

y 3aH.gTr,rrc
I Terraa 1.5.

OuHaucosrre
MCTPI,IKI,I LI

Mapreruuronu
E METPLIKH.

Cncreua

$uuauconux u
ue$uHanconsx
noxararelefi

flo4rorosxa Sunauconofi u
Maprerr.rHronofi crpareruu.

OuHaHcossre
YT

ue$unauconu
e Merpr,rKr4

Tepra 1.6. Llepapx[fl Merplrrc u parpa6orxa orqerHocrrr. {nrafin recroB, rrpoBeAeHrre 11

aHaJrrr3. flocrpoenrle [pocrbrx proAe,reil.

Bagonsle 3:Har:r,fl. o6 uepapxulr Merpr{K. Unit-eronoMr.rKa. Data driven rroAxoA. Data driven
rrlrlore3bl. Tpe6onanuq u ctefixxon.qepbl. C6op rpe6onanufi x orqerHocru. flpoeKrr.rpoBaHr.re pr

paspa6orxa orqerHocrl'I. lu:afiu recroB, [poBeAeHr.re H aHanrr3. flocrpoeuue npocrbrx uo4elefi.
ARPPU' LTV. North Star Metric. KaqecrseHHLre u KoruqecrBeHHbre Mero.qbr HccJreAoBaHr,rr.
luzaitru gKcrrepvMeHToB. AB-recrsr. BusHec-N,ro.qenprpoBaHr.re.

Ne

MOI
ynfl,

HaHNaeHoeaH[e

reMbr (pa:aena)

AI,rCUUflnr{Hbr

Teua
npaKTr4r{ecKofo

3aHflTVtg.

Co4epxanue
npaKTr,rqecKofo

3aHflTptfi.

Boupocu r
lpaKTr.rqecKoMy

3AHqTI4IO

Co4epxan[e flpaKTrrrrecrcrrx ranqrrlfi
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1 Terr,ra 1.6.

Wepapxut
MeTpr4K r.r

pa:pa6orxa
OTqETHOCT}I.

luzafiu recroB,
lpoBeAeHHe r,r

AHIIJII,I3.

flocrpoeuue
rrpocTbrx

uoAerefi.

Paspa6orxa v
onTuMI,I3aUV'
orqerHocrr.r. Data-
driven roAxoA B

trpuHfl'ruLr
peuenufi.

IlpoexrupoBaHr{e vt

pa":pa6orra
OTqETHOCTH

C6op
ylpaBneHr{e
rpe6onauufi
OTqETHOCTI,I.

CosAanue
OTI{ETHOCTI4

Teua 1.7. AnannrllKa AaHHsrx s Excel.

Bnegenue. I,InrepSefic Excel. Knuru Lr Jrprcrbr. AHa-tlus ra6ruau. fle.{am ra6mtq. CnoAurre
ra6luqsl. Brrqnclenux u Sopnryru. Ylruue ra6;ruqu. (Dynrquu no4cv€Ta r4 cyMMupoBaHr.rr.
Crarucrl.r.recKr.re Synxquu. @ynrquu orpyrneHus. Jloruqecxrae Syur<quu.

Co4epxarue [paKTrrrrecK[x :ansruft

Irb
MOA

yn,

Har.rMeHosaHue

reMbr (pasaera)

Arrcuunnr{Hbr

Teua
[paKTI,rqecKoro

3AHflTVtg,

CogepNanue
npaKTr,rqecKoro

3AHflTUg,

Bonpocrr x
rrpaKT14qecKoMy

3AH'TI{IO

1

Teua 1.7

Ana,rrzruxa
raHHbrx e Excel

Aualarura s Excel Ana,rurnra s Excel
Crarucruqect<uit
aHaJrpr3 n Excel

Co4epxaHue caMocroqre,'rrHofi pa6orrr c;ryru arelefi
OcnosHas IIeJIb caMocroqrenbHofi pa6omr cnyurarenefi - sarpenneHr,re 31auui,t,[oryr{eHHbrx

B XO.qe JTeKULIoHHrIX r,r npaKTrrqecKr.rx zassruil.

.l\lb renru
HauuenonaHne (cogepxanue) TeMbr,
no noropofi rpe.{ycMorpeHa
caMocrosrerbHas pa6ora

Ooprvrsr rr MeroAbr [poBeAeH[s

Terraa 1 .1
llpuvrepu aHaJrr{Tr,rqecxux 3aAaq. C6op

AaHHbrx AJIfl, a}la.Jil43a AaHHbIX

I4syueHue BlrleoneKrlufi, ocHonuofi u
AorronHr.rrelrnofi nureparypbr rro
lpofpaMMe, pelreHr{e [paKTr,rqecKrrx
3aAarr c npr.rMeHesueu 30 er nOT

Tenra 1.2
Google-ra6Jrr{rlbr. flpo4nIanyrue Google-
ta6:ruuu

I,lryveuue Br{AeoneKuufi, ocuonsofi r.r

AonoJrHlrre.nrHofi nr4TeparypBr rro
npofpaMMe, pelreHr,re npaKTurrecKr,rx
3aAaq c rpr.rMeHeHpreu 30 u nOT

Teua 1.3
Ocno err crarr.rcrr.rKr,r r.r recrr.rpoBaH r4e

T}ITIOTE3

Z:yveuze BrueoneKuufi, ocuonnoit u
IorroJrHr.rrelruofi nprreparypbr rro
IIpOfpaMMe, pelreH14 e rrpaKrr,rqecKHx
3aAaq c rpr.rMeHenueu 30 ll nOT

Teura 1.4
Eu:Hec-noxiBareJl[r r,I ToqKra pocra.

Anarus npoAyKToBErx Merpr.rK

I4syuenue Br.rAeoneKuufi, ocuoeuofi n
AononHr.rrelrsofi nareparypr,r tro
IIporpaMMe, pelreHr.re npaKTr.rqecKr.rx

3aAaq c npr4MeHenueu 3O u nOT

Tenaa 1.5
@raHatrcoeHe MerpHKr{ r.r

MapreruuroBbre Merpr.rKr.r.

I4:yueHue Br.rAeoneKuufi, ocuonuofi u
AorroJrHrrrelrsofi nr4Teparypbr rro
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rrpofpaMMe, pe[reHr.re [paKTrrqecKHx
3aAaq c npI4MeHeHI4eM 30 r{.4OT

Teua 1.6

Vlepapxut Merpr.rK z paspa6orxa

orqerHocrr.r . [uzafiu recroB,

rrpoBeAeHr4e r.r aHirJrr.t3. llocrpoenue
npocrbrx uoAelefi

I,lsyveuue Br{AeoneKrlufi, ocnonsofi u
AorronHrrrerssofi nuTeparypbr rro
rrpofpaMMe, peureHr4e rrpaKTr.rqecKr,rx

3aAaq c rpuMeHenueu 30 u IOT

@opua KoHTpoJrfl

B rpoqecce o6yueurx ocyulecrBnflercs. reryquft KoHrponb sHaHuft r{ rpoMexyrotrHa,
aTTecTarlur.

Texyquft KoHTponb - n (popue recrr.rpoBaHr{fl, cocrorrqero r,r3 AecflTu BonpocoB c BaplraHraMr.r
orBeroB, oAr,rH r43 Koropbrx npaBr,rJrbHbrit, ulu pelreHr4, Tl,rtroBbrx 3alar{.

flponrexy:roqHarl arrecrauu, BbrrroJrHeHr4e npoMexyrorrHoro recrrapoBaHl,r, krlrvt
npaKTprqecKoro 3aAaHVs, tro MoAynro.

Cuucox r'ruTeparypbr

Ocnonnas Jrrrreparypa
1. 3aparraeHcxlax, E. fl. OcHosH 6u:nec-ran$opMarvKr.r: yve6uur u [paKrr,rKyM Anq 6axaranpu ara vt

Marl'Icrparypu /E. ll. 3apaMeHcKLIx. - Mocrna: I,ls4arelrcrno lOpafir, 2018. - 407 c. - 
(Bucmee

o6pasonauue). - ISBN 978-5-9916-8210-7 . - Texcr : 3neKrpoHusfi llO6pasonarerrbHiur nnar(fopua
IOpafir [caftr]. - URL: https://urait.ru/bcode/413823 (4ara o6parqeHux: 10.04.2022).

2. Data Science. Hayxa o AaHHbIx c Hyns.. I Butut <Dpanxc.; nep. c aHr,r. EscrprrHeeBa Irl.B. - M.:
I4z4aretrcrno <Alruuuafla6turxep). _ 2018. - 320 c.

3. Ha6arosa, A.C. Mareuaruqecxue I4 LIHcrpyMeHTaJrbHbre MeroAbr norAepxKu rrpnlsrLtsperueHrafi:
yve6nzx u rpaxrrrxyM Ars By3oB I [,.C. Ha6arosa. - Mocrsa: Zs4arelrcrno [Opafir,2))2. _2g2
c. - (Bucruee o6pasonauue). 

- ISBN 979-5-534-02699-3.
Kypnocon IO.B. <As6yKa aHiInHr vrKvt>>, I4s4arelrcrno < KoHrlerryirJr), 2018 -240 c.
E. Mapp <K,rUIeBbIe I'IHcrpyMeHrrt 6usuec-aHaJrkrruxu>/ nep c aHUr. Eropon B. H., Irl:4arelrcrno
<Jla6oparoput znauuir>>, 2018 - 3 3 9 c.

6. ae llpaao M. <MaurI'IHHoe o6y.renue: aJrropr4rMbr 4rr 6u:neca>, Caumr flerep6ypr: I,IsAare6cxufi
Aon <flprrep>. -2019. - 432 c.

7 - fl,I€,c BaHAep [. <Python An, cnoxHblx 3aAarr: HayKa o raHHbrx r.r Marrr.rHHoe o6yuenue>>, Caurr
flerep6ypr: Llzqaretacrufi Aou <flnrep>. - 2018. - 576c.

8. Jlaxruuanau B', Taitrxanu '4. <Google BigQuery. Bce o xpaHr4nr]rlax AaHHbrx, aHaJrr.rrr.rKe u
MarruHHoM o6y.renun>>, Canxr llerep6ypr: I,I:4arelrcxzfi Aona <Ilurep>. _ 2021. _ 496c.

flouo,runreJrbHafl Jrrrreparypa
1. fny6oroe o6yuenue na Python. - ClI6.: flurep,2018. - 400 c.: r.rrr. - (Cepux <Eu6ruorexa

flporpaMMr,rcru).
OcHosH Data Science u Big Data. Python v HayKa o AaHHErx. / Cutes.{., MeftcllaH A., Anu M.;
rep. c aHrrr. - canxr flerep6ypr: I4s4aremcrcufi Aou <flurep>. - 201g. - 336 c.
PaA'renxo I'I.A, Huxolaen Z.H. Texnororuu u un$pacrpyKrypa Big Data. - CII6: yHunepcurer
I4TMO, 2018. - 52 c.
Data Science. Hayxa o AaHHbrx c HyJUr. / ,(xosl fpac.; rep. c auu. JloryHoe A.B. - Canrr
llerep6ypr:Vlz1arenrcreo (BxB-flerep6ypr>. - 2018. - 336 c.

5. GoogleBigQuery.BceoxpaHr{nuuaxAaHHbrx,aHrurr{rr4KeLrMarrruHuouo6yueHyru._CII6.:
2021 . - 496 c.: prrr.

flurep,

6. ,,{. Enrru K. Burepc <Pa:pa6otra rpe6onauufi K nporpaMMHoMy o6ecueqeurEro>>, Z:4areJrbcrBo
BHV,2019 -737 c.

Pecypcsr Internet
I . https ://www.anaconda.com/ - crpaHr.rqa 3arpy3Ku Anaconda.

4.

5.

2.

J.

4.

71



2. https://powerbi.microsoft.com/ru-ru/desktop/ - crpaHr.rua 3arpy3Kr.r llarsopvrsr power BI Desktop
KoMrraHr.ru Microsoft.

3. https://public.tableau.com/en-us/s/download - crpaHr{rla 3arpy3Kr{ urarsopuu Tableau Public.
4. https://loginom.ru/download - crpaHurla 3arpy3Kr.r uarsopnasr Loginom KoMnaHr.rur BaseGroup

Labs.
5. https://www.knime.comlknime-analytics-platform crpaHr.rua 3arpy3Kr{ u:rarsopusr Knime

Analytics Platform.
6. https://communit)r.cloud.databricks.com/login.html crpaHrdua perr{crparlur{ Databricks

Community Edition
7. https://rapidminer.com/get-started/ - crpaHr{ua 3arpy3Kr.r nnar$opl.ru RapidMiner.
8. http:/ftr2o-release.s3.amazonaws.com/h2olrel-zermelo/4/index.html crpaHr.rqa

n,rarlpopl,m H2O.
9. https://cloud.google.com/bigquery/docs/sandbox - crpaHr4rra Bigeuery sandbox.
10. https://cloud.yandex.ru/services/datalens - cepeuc eugyanu:aurr u aHanu:a aaHHHx fHaerc.
1 l. https://lookerstudio.google.com/ - crpauprua garpygru Looker Studio
12. https://www.tableau.com-crpaHr.rua3arpy3Kt4 Tableau

3afpy3Kr{
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Mogy.nr 2. Anatu3 AaHHbrx c rprrMeHeHrreM Python

I{elr MoAyJrfl: npuo6pereHr.re cnyrxarersMt4 KoMrrereHrlzfi, neo6xoAuMbrx AJu noHr.rMannfl.vt
e$(fer<rnnuofi pa6oru e o6racru aHanv3a 6omruux AaHHbrx, uHcrpyMeHToB t4 rexuo.norufi,
no3BonrrcuHx aHaJILI3I{poBarb pe3ynbrarbr BHyrpeHHr4x npoqeccoB opraHH3aurr[ c [oMorrlbro
r,rHcrpyMeHToB .rr3hrKa Python.

Illanupyerrsre o6pasoBare,'rbHbre pe3yJrbrarl,r rro MoAyJrro
B pe:y:mrare ocBoeHr.r, MoAyns cJryrxarenu AonxHbr:
a) suama:
- 6agoeue LIHcrpyMeHTbI H noAxoAaMV B Python, uclon*yeMbre Anr aluwaac AaHHbrx;
- nn$opuallploHHble rexHoJIorLIu (nporpauunoe o6ecueueHue), [pr,rMeHreMbre B opraHvaar\vtLt, B

o6reue, neo6xolr.rlroM Arq uenefi 6u:Hec-analusa;
- TeopeTr,rqecKr,re ocHoBbr aHuIId3a AaHHbrX;
- rIpaBI,Ina I{ MeroAhI npoeKTl{poBarrfl, uoAerefi AaHHbrx, BHeApeH[r, aHilJrr,rrr{rrecKr4x orr{eroB,
laur6op.uon, raHQopuaql4oHHblx naHerefi MoHr{ropr4Hra B KoMrroHeHrbr I4T-un$pacrpyrTypbr
optaHrl3alluv Ans. npoBeAeHl4q MoHuropvHtav KoHTponnuHra crparerurqecKrrx uelefi la rroAAepxKy
BHyTpeHHr{x npoqeccoB.
6) yuema:
- MoAenr,rposarr o6reNa rd rpaHr{rlbr pa6or;
- olpeAenqrb cBr3pl L{ 3aBLtcI,IMocrr4 MexAy sJreMeHTaMu un$oplraquu 6usnec -a1urugia
- I4cnoJlb3oBarb coBpeMeHHbIe r.ru$opvaurroHHbre rexHoJrorr4kr a*aJrurvtKr{ An, nusopuauproHHo-
aHirJrHTr,rqecKoto collpoBox.4eHufl, IeflTe,JrbHocTr4;
- pa6orarr s ee6 6roxHorax Jupyter Notebook, cpeAe Google colaboratory;
- 3arpyxarb AaHHbIe n pandas u pa6orarr c HrdMr,r ((frurrpaqux, arperarlu.s, 3arroJrHeHr4e
npoflyuleHHbrx 3Harreuufi );
- MoAenl{poBarb rpe6onaunx 3auHrepecoBaHHbrx cropoH B coorBercrBr.ru c nu6panHbrMr{
IIoAxoAaMr.r;
- aHirnl{3llpoBarb KaqecrBo uu$opuaquu 6uxtec-aHaJrr.r3a c rorrKrl 3peHu, nu6paHHslx Kpr,rrepr,reB;
- [poBoAurb aHzrnr.r3 npeAMeruofi o6lacrn.
e) enadema:
- aH&'rr{3oM norpe6nocrefi :ausrepecoBaHHbrx cropoH;
- HHcrpyMeHTaMH I'I TexHoJloruflMvt BbuIBJIeHI,Ifl, c6opa H aHalwlauu$opruaquu luzuec-anut43a [ns,
$opuuponaHr,rfl Bo3MoxHbrx peureuuft ;

- ollrcaHraeM Bo3MoxHrx peureuufi;
- HaBbrKaMr.r pa6oru s se6 6roxHorax Jupyter Notebook, cpe.rle Google Colaboratory
- LIHcrpyMeHTaMI'I H rIoIxoAaMLI B Python, I4clonb3yeMbre Anq a*auru3a AaHHbrx (co:4auue
4ara6pefiua v3 AaHHhIx, KoIIupoBaHLIe aaraSpeftua, gKcrropr AaHHbrx, IrccJreAoBaHr{e AaHHhrx,
BbIBo.4 crarllcrl4qecKllx cne4enr,rft, u3BneqeHue unSoprr,rar\ukr, Su:mrpaqur, coprr.rpoB1a,
arperuponanue);
- I{HcrpyMeHTaMu LI TexHoJloruflM,]1. BburBJreHr,rr, c6opa u alr,anv3a uH$opuaquu luzsec-a*uw3a lrrfl.
SopuuponaHu, Bo3MoxHbrx peureuufi ;

- I{HcrpyMeHTaMI'I (fopnrupona:anfl aHaJrutr[qecKrrx orrreroB, 4aru6op4on r.r (rroBecrnonaHrafi> 4lx
nolAepxKr{ rtpt4HflTvrfl peureunfi .

OopunpyeMbr KoMrrereHrlrlu :

cuoco6Ho crr paspa6arbrBarb cr,r creMbr a]F,aJtu3a 6olrurux AaHH brx.
cuoco6socrb [poBeAeHI,L aHaJllrrr.IqecKoro r,rccJreAoBat:as. c [pr4MeHeHr.reM rexnolorufi

6orrruux AaHHbrx B coorBercrBr4r,r c rpe6onanurMr,r 3aKa3rrnKa.
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rrD[rMerreHuerr Pvthon 23 13 4 9 10 3aqer

2.1

Python: Jupiter Notebook,
KOMMeHTapT{u B KOIe,
apu(f ueruuecKrre orepaur4ra.
Yupaurrcrlpre KoHcrpyKrluu u
KOJIJICKUI,III

4 2 2 2 TecrzponaHue

2.2.
@yurqun u pa6ora c AaHHbrMlr,
ocHoBbr napcr.rHra. Pa6ora c
rfafinonofi cucreuofi r.r Monynu

4 2 2 2 Tecrupoeauze

2.3.

Peryrrpuue BbrpaxeHru pr

OCHOBbI CI,IHTAKCI]qCCKOTO

pas6opa. Irlcxffo.reuuq u
o6pa6orxa omu6or

4 2 2 2
Peurespre

npaKTr,rtrecKr.rx 3aAar{

2.4.

(Dynrqaz u [oHrrr,re KJracca.
Eu6mrorera NumPy:
BETTII,ICJI LITe JIbHLIe 3Ailaqu

J 2 2 I
Peuresze

npaKTUqeCKI,IX 3a.qarl

2.5.
Bu6luorexa Pandas:
BO3MOXHOCTI{ H OIITT4MV3a\[[..
MeroAsr orrrrrMr.r3arluu Pandas

4 2 2 2
Perueuue

npaKTl,rqecKr,rx 3a.qaq

2.6.
Crarucr[.recKa, npoBepKa
il.rrrore3 u A/B-recrsr J 2 2 1

Peuresue
npaKTUqeCKVX 3a,4aq

IlponeucymoqHafl
ammecmaqa.fl no modynru 2

1 1 I 3a.rer

Telra 2.1. Python: Jupiter Notebook, KoMMeHTaprrrr B KoAe, apuQneruqec6rre orepaqru.
Ynpan.nrrcqrre KoHcrpymrlrru rr KoJrJreKrr[[.

Ycranosxa H 3arlycK Python. Jupiter Notebook: ero Bo3MoxHocrr.r An, KoMaH4. llepeuenHrre.
Jloruqecxue oneparopu. YclonHble KoHcrpyxur,ru. Ynpanrtarourae KoHcrpyxuur{ r,r KonneKrlr,rr4.
flpocrue rI'ItIbI AaHHbIx. Cnucxu. Koprexu. MuoNecrea. Clonapu. I-{urlrr WUnplpOn.

Co4epxan[e [paKTlrqecKux ranqrrlfi

Ili)
MOA
yJlfl

HaulaenogaHHe
reMLr (pasaena)

AI,ICULI IIJII,IHbI

Teua
npaKTr,rqecKofo

3aHflTVtfl,

Co4epxauue
[paKTAr{eCKOrO

3aHflTUfl.

Boupocu rc

npaKTr,rqecKoMy

3aHtTuIo
2 Teva2.l.

OcHonu Python:
Jupiter Notebook,

Ynpan.rmoque
KOHcTpyKrIr.ru [r
KON JIEKIII,II4, TIIIIbI

O6pa6orna pirHbrx
TI,INOB AAHHbIX B
Python.

Karcne rl,rrrbr

AaHHbrX MOXeT

o6pa6arrmam
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KOMMeHTapr,rH B

KOAe,

apr.r0MeTr.rqecKr.re

olepau[u.
Ynpan:rxrorque
KOHCTpyKTIUE r{

KOnneKrIuLr

AaHHbrx [r
cnoBapr.r B

Python.

Python.

Tenra 2.2. (Dyurq[u ll paOora c AaHHsIMH, ocHoBbr rrapcrrHra. Pabora c Qafi;ronofr
cucreprofi rr MoAyJrrr.

@ynxqrtn. O6rssrenre $ynxqrEfi H ee napaMerpbr. O6lacru BrrAraMocrra. Auonuunue $ynxquu.
Onepuponanue ocHoBHbIMLI sJIeMeHTaMVt4Tvrtaurr.qaHHbrx e Python. Pa6ora c $afinonofi cucrenaofi
LI MoAynLI: qreHLIe LI 3aIII{cb Safinon. Pa6ora c nareraMrE. flaxersslfi uene4xep. flocranonxa
3a1arru. Pa6ora c MoAynrMU. OcHosrr [apcr.rHra.

Co4epxanue rrparcTrrqecKrrx ranqrlrfi

Ile
MOA

Ynq

Ha[MenoeaHue
reMbr (pasae:ra)

IlrcurrnnHHbr

Teua
lpaKTr4qecKoto

3AHflTI,i.[,

Cogepxanue
lpaKTlrrecKofo

3AHflTVTfl

Bonpocsr rc

npaKTr{qecKoMy

3AHf,TI,IIO
2. Teua2.2.

@yHxqrau u
pa6ora c

.{aHHbIMLI,
OCHOBbI

napcr.rHra. Pa6ora
c (faftronofi
cucreuofi u
MONYNII

(Dyuxqnz u
flapcr,rHr AaHHbrx

flapcurHr AaHHbrx c
BHEIIIHLIX I4CTOIIHI,IKOB.

Karulrn
cnoco6aun MoxHo
ocyuecTBnrTb
napcr{Hf IaHHbrx c
roMotubro Python.

Tepra 2.3. Pery,rrpHble BblpaltceHlrq u ocHoBbr crrHTaKcrrqecKoro pa:6opa.llcrc;rroqenus
u o6pa6orxa ouru6orc.

Pa6ora c AaraMI{, perynrpHblMl4 BbrpaxeHufMlr, ne6-:anpocauu. PeryrrpHbre BbrpaxeHg-rr:
rIoHrrLIe. Or:rru[e perynf,pHoro BbrpaxeHr.rq or rrpocroro rror4cra. Easonufi cr.rHTaKcrc. Mogyns z
AononHI4reJIbHbIe Bo3MoxHocru. Mo.uy:n RE n Python. flpunrepsr ucnoJrb3oBaHr.rr perynrpHbx
BblpaxeHl4fi. Koa u oruu6xu B HeM. Br.uu ouru6ox. I4cr:toqesut u o6pa6orxa ouru6or. Crpoxz l.r

Aarbr B python. Unixtime H cnoxHocrr..r BpeMeHr.r.

Colepxau[e trpaKTrrrrecKux lauqruft

Ile
MOA

yn,

HatlNrenoeaHue

reMbr (pasaena)

IIICIII,ITIJII,IHbI

Teua
npaKTr,rqecKoto

3AHflTLIfl,

Cogepxauue
rlpaKTI..IqecKOfO

3AHflTUq,

Boupocu x
npaKTr,rqecKoMy

3AHSTI,IIO
2. Tervn2.3.

Peryrxpuue
BbrpaxeHr.r, u
OCHOBbI

crrHTaKcuqecKoro
pas6opa.
Zcxffoqenuq u
o6pa6oma
oruu6ox

Peryrrpuue
BbrpaxeHr,re.

C osAaur.re perynqpHbrx
BbrpaxeHilfi n Python

flpnnreprr
TICIIOJIb3OBAHl{.f,

perynflpHbrx
nupaxeuufi.
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Teura 2.4,lDylarcuurr u [oHqrrle KJracca. Eu6ruorexa NumPy: BbrqrrcJrrrreJrbHbre 3aAaqu.

K.naccrr u o6rerrso-oppreHTrrpoBaHHoe [porpaMMupoBanl{e. 3aqeu KJraccbr B aHilJrr,r3e

AaHHbIx. Pa6ora c KJIaccaMrI. flpeurrayuecrBa KJraccoB neper SyHxqurvru. Hac:re4oBaHpre KJraccoB.
Merpzxu paccrorHl{fi IE eexropsl. Pa6ora c Marpr.ruauu. JluseftHbre ypaBHenus.llparruxa n

Numpy.

CogepxaHrre npar(Tlrqecnrrx caHsr[fi

Ilb
MOA

yItfl

HaunrenosaHHe
reMbr (pasaena)

AUCUUlnr4Hbr

Teua
tIpaKTVrIecKoto

3AHflTUg,

Co4epNauue
IIpaKTI4rlecKofo

3AHflTUfl,

Boupocsr rc

npaKTr,rqecKoMy

3aHTTLIIO
2. Teva2.4.

@ynrquu n
tIoHrTI4e KnaCCa.

Eu6.nuorera
NumPy:
BbITII{ C JII,ITE JI b H bI C

3al.al{u

KraccH s
aHirJrr,r3e AaHHbrx.
Bn6ruorexa
Numpy.

OcnoeHrre
BO3MOXHOCTH

6u6.nuorexu Numpy

OcHosHrre
BO3MOXHOCTI,I

6n6rprorexu
Numpy

Tepra 2.5. Bufltt*torerca Pandas: Bo3MoxHocrrr u orrrrrMrr3aqur. MeroAbr orrrrrMrr3arln1,1
Pandas.

O6:op 6u6mzorexu Pandas. Ba:oeHe oreparlr,ru. Pexuu npe3eHrarluu n Jupiter Notebook.
Pandas: olrLIMI43auLIq, cBoAHbIe ra6ruqsr, MeroAbr pa6orri co crpoKaMg. O6reAugegue
4ata$pefiuoB I'I TI4rIbI. flylrut<aru. KonxareHaur.r{ ra6luq. Ouruua:aqr, *purr"ruq AaHHbrx c
nouorqrro join . (DyHr:J:au vt rpyrrrpoBrcn s Pandas. floucx. Pivot n Qulrrpu. Pa6ora c naAexaMr.r
I,I CKJIOHEHI4{MI,I.

Co4epxarue [parcTlrqecKnx rausr[ft

I(b

MOA

y]trfl

Harauenonauue
reMbr (pasaela)

AI,ICqUIIII,IHbI

Terraa

rlpaKTr4r{ecKoro

3AHflTLIfl.

Co4epNaurae
IIpaKTr.rqecKoro

3AHNTIdfl.

Bonpocrr x
npaKTr.rqecKoMy

3AH,'ITI,Irc
2. Terv,a2.5.

Bn6luorera
Pandas:

BO3MOXHOCTI,I I,I

oIITHMH3aUr4s.

MeroArr
OTITI,IMI,I3AUI{rI

Pandas

Bu6lzorexa
Pandas

Ocnonurre
BO3MO}ItHOCTU

6u6m.rorexu Pandas no
pa6ore c AaHHbrMr{

Ocnosurre
MeroAbr Pandas
no pa6ore c
ra6mluauu u
AAHHbIMI{.

Tenra 2.6. crarucrrrrrecKafl rrpoBepKa r,',ore3 N A/B-recru

ocuonHlte noHrrI'L crarI4crHKI.I. Cpe4Hee. Knanrum r,r MeAHaHa. CraulaprHoe orKJroHeHr.re.
,{ucnepcur. HaxoNreHHe MareMarhr{ecroro oxuAaHr.rs r.r Ar4crrepcuu. Brr6pocrr. Hopuar vsar\ur,
AaHHbIx' Koppe:r-aquq. @uHaHcosrIfi aHaJII{3 AaHHbrx. Koppemqux llupcona/^Cuuprraena/KeHAirnna.
Marpuqa Koppen qufi. Haxox4eHl'Ie 3aBuct4Mocrrl clyvafiurx eeruquH.flpaBr.rno rpex crrrM.
Jlunefiruagperpeccut. @yHxqprs norepb. (eurpanru* rpl4.roH€ur reopeNlu. grorpacflpeAeneuufi.
t- xpurepufi crrrcAeura. A/B recrbl:tloHrrr{e, napaMerpbr, r.rHcrpyMeHTbr, KaK [poBoAnrb
TecTr.rpoBaHlre.
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Ocuonuar qenr
xoAe neKul,roHHbrx r4

Cogepxauue [parcTlrqecrux laHsrufi

Co4epxan[e caMocrosrersHofi pa6or6r c.nyurare,refi
caMo crorre:rss o ft pa6oru cnyrxarene fi - :arpenneHr,re zuauuitt, [onyqeHHbrx
lpaxTr,rqecxux gansufi .

lli)
MOA

yn.s

Har.rMenoeaHr,re

reMbr (pasae.na)

Ar{cquI]nr{Hbr

Telra
npaKTrrqecKoro

3aHflTVtf,

Co4epxanue
npaKTHqecKoto

3AHflTVIg,

Bonpocu x
npaKTr,rqecKoMy

3AH'TI{IO
2. Teva2.6.

CrarucruqecKa,
npoBepKa
rurrore3 et NB-
TECTbI

OcnosHrle
IIOH'THS
crarucruxu. A,/B
TCCTbI

flpone4euue A/B
TECTOB

I4ucrpyueurrr
npoBeAeHrrs NB
TCCTOB.

J\b renrr Har.rprenosaHr.re (co4epxanue)
TeMbr, rro Koropoft npegycnrorpeHa
caMocroqreJrbHafl pa6ora

(Dopnru rr MeroAbr npoBeAeHrrfl

Ternra2.l Ocroeu Python: Jupiter Notebook,
KOMMeHTapr4r,r B KoAe,

apuSrvreru.recKue oleparlrrH.
Ynpanlxrcur{e KoHcrpyxrluu pr

KOJIJICKUI,IH

I4zyueuue nu4eolexqzfi, ocsonsofi vt

AolonHr{Teltnofi nr4Teparypbr rro
lporpaMMe, pe[reHr,re [paKTHqecKr{x 3alaq
c rpr.rMeHesuen 30 u IOT

Terrta2.2 @yuxquu w pa6ora c .qaHHbrMH,

ocHoBbr rrapcr.rHra. Pa6ora c

@afinonofi cucreuofi 14 Mo.qynrz

I4:yveHue nu4eolexqnfi, ocHosHofi u
IorronHr.rrelsuofi nr{Teparypbr rro
IIpOfpaMMe, pelreHr{e npaKTI4r{ecKI4X 3aAatr
c npr,rMeHeuzeu 30 rE nOT

Tewa2.3 Perylrpusre BbrpaxeHr.rfl pr ocHoBbr

cr.rHTaKcr4r{ecKoro pas6opa.

Irlcrffo.{eHut u o6pa6orxa oruu6or

I4zy toaue Br,rAeoneKrlraft , ocuoanoft u
AoflonHr.rreltuoft nr,rreparypbr tro
rrpofpaMMe, perxeHr.re npaKTr.rqecKHx 3aAaq
c npr.rMeHennenl SO u nOT

Telr,a2.4 OyHrqnlr u rroHflTue Knacca.

Bu6.nuorera NumPy:
BbIr{LICJILITeJIbHbIe 3a4aqv

ZsyveHue Br,rleoneKrlufi, ocnonnofi u
AorronHrrre;muofi nr.rreparypbr no
lporpaMMe, pe[reHr.re [paKTr.rqecKux 3aAaq
c rpulreneuuena 30 u IOT

Teua 2.5 Bu6maorera Pandas : Bo3MoxHocrt4 r,r

orrrrrMr43auus. MeroAbr orrruMr.r3aur.rr4

Pandas

Irlsyveuue Br{AeoneKrlufi, ocuonuofi u
AonoJrHurelruoft nr{Teparypbr no
npo f paMMe, perxeHr.re npaKTr.rqecKr.rx 3 aAaq
c npr.rMeHeuzerra 30 n nOT

Tervra2.6
Crarucru.recKiur [poBepKa rr.rrrore3 r{

A,/B-recrrr

Irl:yvenue Br.rAeoneKrlufi , ocnonHoft r.r

AolonHr.rrelrsofi nr,rreparypbr rro
lporpaMMe, pe[reHr{e [paKTur{ecKux 3aAaq
c npr.rMeHesuepr 30 n nOT

(Dopura KoHTpoJrfl

B flpoqecce o6y.reuux ocyulecrBnflercq
aTTecTaqr.rr.

rexyqufi KoHTponb :sauufi u npoMexyrorrHafl

Texyutzft KoHTponb - r Sopue recrl{poBaHr,rq, cocrorilIero rr3 LecflTuBo,,pocoB c Bapr.raHTaMr{
OTBETOB, OAI,IH I,I3 KOTOPbIX IPABI.INbHbIII, UTIU PEIICH}I' THIOBbIX 3AAAq.

flpouexyroqHa, arrecrallu, BbrrroJrHeHr{e lpoMexyroqHoro recrupoBaHr.rs uru
npaKTr.rqecKoro 3a.qaHr.rfl rro MoAylro.
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crpaHr,rqa 3arpy3Kr4
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10. https://cloud.yandex.m/services/datalens - cepBr4c Bn3yirnH3auvr,lt u a1aJru3a AaHHbrx .flsAerc.
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1 2. https ://www.tableau.com - crpaHr.rqa 3arpy3Kr{ Tableau

KoMrraHr.ru Microsoft.

nrarQopuu H2O.
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Moqy.ns 3. IIpuureHeHHe SQL anc pa6oru c AaHHbrMn

Ilelr MoAyrs: upuo6pereuue cny[rarenrMu ronauerenqufi e o6racru JroKirJrbHbrx
Kop[oparl4BHblx xpaHllnutrl AaHHbrx, coBpeMeHHbrx rexno:rorufi Big Data; fl3brKa
npofpaMMI4poBaHLIq SQL ars aHaJruruKLr 6omurux AaHHbrx u o6naqHrrx rexHoJrorufi o6pa6orxz
6omurux AaHHbrx.

Il;rauupyeuue o6paroBareJrbnbre pe3yJrbrarbr rro MoAyJrro
B pe:ynrrare ocBoeHuq MoAyn, cnyrxarenr.r AoJrxHbr:

a) suamu:
- TPAAI{ IIIIOHHbIE JIOKIIJIbHbIE KOPNOPATI4BHbIC XPAHLINI4IIIA IAHH bIX ;
- coBpeMeHHbre Br.rAbr xpaHunurrl 6olrruux AaHHbrx;
- o6:raqsue rexHoJrorr4n o6pa6orru 6olsurnx AaHHbrx;
- ocHoBbr q3brra rrporpaMMr{ponaunr SeL;
- BO3MOXHOCTU SQL An, pemeH]/,s3allaqu c60pa u noAforoBKr.r AaHHbrx;
- ocHoBbI MaIrIpIHHoro o6yueHux n BigQuery c Hcrronb3oBaHr4eM TensorFlow
6) y.uemu:
- [pI'IMeHrrb r3bIK SQL Atrq c6opa tl noAroroBK[r AaHHbrx r.r Br.r3yiur.r3auurr AaHHbrx;- co6uparr, xnaccuSnqupoBarb, cr,IcreMarr.r3rrpoBarb vt o6ecnequsarr xpaHeH[re H

aKTy an r.r 3 aurz ro uu $ op Ma\uLr 6 us u ec - aH a-r u : a;
- I{cnoJlb3oBarb coBpeMeHHbIe un$opuaqlroHHbre rexHonoruu a1aJrLtrptKvr AM

uu0oprrlaql{oHHo-aHrL[I4Tl{qecKoro conpoBox Aelts.AerreJrbHocrrr opraHr,r 3awr4;
e) e,tademu:
- aHilJIu3oM perueuufi c rorrKlr 3peHI,Ifl AocrrrxeHa, ueJreBbrx noKiBareJlefi pelreHIafi;
- HaBbIKaMu pa6oru c cbIpbIMH AaHHIIMI{, ucloJrb3oBanua SQL An, lrHTetpawfir vt oq[crKr.r

AaHHbIX;
- HaBbIKaMI'I npIrMeHeHI'L TexHoJlorufi naarunHHoro o6yveuux Inr pelxeHufl. a*aJtu3a AaHHbrx

v rrplrHfl'tnx peruenufi .

OoptrupyeMbre KoMnereHuurr :

cnoco6socrb npoBeAeHvIfl. a:aurusa 6oruurr4x AaHHbrx c ucnonr3oBaHr,reM cyrqecrByrouefi e
opraHr{3aur4r.r MeroAonoruqecKofi rt rexnoloruqecxofi unopacrpyKTypbr;

cuoco6nocrl K tloAroroBKe AaHHbIx An, [poBereHn fl aHuturvrttecxux pa6or [o uccJreAoBaHr4ro
6o,'Irutux raHHbIx;

cnoco6uocrr ylpaBnqrb lroJIyqeHI{eM, xpaHeHHeM, nepega.reft, o6pa6orroft 6olrurux
AaHHbrX;

cnoco6uocrb ylpaBnrrb 3TalaMLI xpl3HeHHoro uHKJra MeroAonoruqecxofi rr rexHoJloruqecxofi
nn Spactpy Krypbr aHanr.r3a 6o:murux AaHH brx B opraHx3arlr.ru ;

cnoco6nocrr pa:pa6arbrBarb cr.rcreMbr aHuw&a 6olnurux .qaHHbrx.
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3.1

Bne4enue n SQL.

YcraHonxa r,r 3HaKoMcrBo.

Ocsonsr u paiorac 6asauu

AaHHbrx

4 2 2 2 Tecruponauue

3.2

OcuosH SQL. Ea:onue
3arpocbr SQL. <Dunrrpauu,

AaHHbrx

4 2 2 2 Tecrupoaanue

J.J

Yrny6neuue n SQL.

Arperaqur AaHHbrx.

fpynuuponKa AaHHbrx. Join.
Oxounue Synxqrzn

aJ 2 2 1

Pelrresue
rIpaKTuqecKux

3AAATI

3.4 Pa6om c PostgreSQl 4 2 2 2
Peureuue

npaKTurIecKHx

3aAarl

3.5 "NoSql & MongoDB" 4 2 2 2
Peuresue

rrpaKTr,rqecK14 x
3anaq

3.6

flpnueprr co3AaHH,
gaur6op4on v analrus
lpoAyKToBbrx MeTpr.rK c
npr4MeHeHuena SQL

5 4 4 I
Perueuue

fipaKTr,rqecKHx

3aAatl

IIpoueercymoqHafl
ammecma4un no uodynru

3
I I I 3aqer

)TqEEHO.TE MATI,IIIE C KI,Ifr U-UAT

Tepra 3.1. BseaeHl{e B SQL. Ycranonrca rr 3HaKoMcrBo. OcHonu u pa6ora c 6arauu
IaHHbrx.

Basa AaHHsIx u ucroqHl{Kll AaHHbrx. I,lncrpyueHrsr pa6oru c B!. @ysrquu CyEA. ycranosxa
H repBl4tlHar Hactpofixa lIO. IloAKrloqeHze x E[. Ourosu q3brKa rporpaMMr,rpoBaHr.rr SeL. DE ra
DBeaver. CosAaHue noAKrIoqeHI,Ifi n DBeaver. Pa6ora c *.backup, i.rqi unrepQerc DBeaver. ER-
AHarpaMMa. 3aupocu, KaK co3AaBarb 3anpocbr, rrpocrbre 3aflpocbr. OcnosHrre rrnu, AaHHbrx. pa6ora
c pa3HbIMU TI,rnaMH AaHHbIX.
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Copepxan[e [paKTrrqecKrrx saHsrI,rfi

Ilb
MOA

ynfl

HarnilaeHosauue
reMbr (pasaena)

AUCqUnnr.rHbr

Telra
npaKTr.rqecKoro

3AHgTU9,

Co4epxauae
[paKTr,rqecKoro

3aHflTpt9,

Bonpocrr x
npaKTur{ecKoMy

3AH'TUIO
J Teua 3.1.

Bne4enue e SQL.
Ycrauonra rz

3HAKOMCTBO.

OcHosH u pa5ora
c 6azavn AaHHbrx

Koncrpyrquu
s3bIKa
nporpaMMr.rpoBa
nua SQL

llpocrue 3arrpocbr
SQL, arperupoBaHue,
Maccr.rBbr r4 cTpyKTypbr

Bo:uoxHocrra
q3bIKa

nporpaMMr{poBaHr4
s SQL ans
aHutu3a AaHHbrx

Tepra 3.2. ocHonu SQL. Eagonsre 3arrpocbr sQL. (Du;rrrpaqrrfl AaHH6rx.

CosAauue ra6rutq u rpocrble SQl-:anpocrr. flpucoeAr.rHeHr{e ra6.nuu. fpynnuponKa AaHHbrx.
B,roxeunsre 3anpocbl. Yc:rosus c LlcnoJrb3oBaHr.reM orreparopa CASE. Tuuu coeAr{HeHur.
Coe4uueHus loin/ IINION. Konaau,{rr. CosAanre orrreroB v aHarpfivKa c noMorrlbro SQL.
Yc:roxneuue nu6oprr.r AaHHbrx. @ulrrpaqux

CogepxaHrre [paxTrrqecKrrx saHqrufi

Irb
MOAyn'

HanMenosaH
I,IE TEMbI

(pa:aena)

AI{CUI4IIJIHHbI

Teua
npaKTHqecKOrO

3AHflTLIfl.

Co4epNauue
lpaKTI4rIecKOfO

3aHflTUfl.

Bonpocrr x
npaKTr4qecKoMy

3aHqTuIO

3. Tev,a3.2.
OcHosLr
SQL.
EasosHe
3anpocbr
SQL.
Ou.mrpaqua
AaHHbrx

fpyunuponxa
,IIAHHbIX

Cos.(auue orqeroB 14

AHIIJII4TPIKA C TIOMOIIIbIO

SQL

BosN,roNHocru

SQL npn
co3AaHI,IU OTTIeTOB

H aHUtUTVtqeCKI,IX

cnpaBoK.

Tena 3.3. Yr;ry6leHue n SQL. Arperaq*rq AaHHbrx. fpynnnpoBxa AaHHbrx. Join.
OxonHue Synxquu.

Ta6,'IuqsI I4 AaHHbIe. Cos4auIle, v3MeHeHLIe, yAirneHr,re ra6lpru. Bcranxa, uo4g(fuxaqua.
yAaneHze AaHHbIx. Bserusue Knrcrlu. flponeprrcrque orpaHr{qeHr.tr. Constraints. Arperaqur
AaHHbIx. Arperarnue Qynxquu. fpynuraponra. JOIN rrpu pa6ore c yHr4KirnbHbrMr.r pr

Hey H I,IKiUIbHhIMr4 3HarleHr,r, Mr.r.

Cogepxauue trpaKTurrecnrrx sausrHfr

Irb
MoAYn,

HauNaenosaH

UC TEMbI

(pa:gera)
nHcur,rnJlI{Hbr

Teua
[paKTr.rqecKoro

3aHflTt4s.

Co4epxaune
npaKTuqecKofo

3AHflTIdfl.

Bonpocu x
IIpaKTr,rqecKoMy

3AH.'ITI,Irc

J. Teua 3.3.
Yr.rry6:reHrae
n SQL.
Arperaqur
.IIaHHbrx.
fDyunuposx

Pa6ora c
AAHHbIMI.I U

ra6ruuauu

Arperaqur AaHHbrx c
nouoqrro SQL

C uonaorurro
KaKr.rx Synxqun
SQL uoxno
afperI,IpoBaTb

AaHHbre
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a AaHHbIX.
Join.
Oxonnsre
6ysruuu

Tenra 3.4. Pa6ora c PostgreSQl

Oxonnue kr aHiIJrI4TIdqecKr,re Synrquu. CTE. Perypcur. llpuueueHue c KarirJroraMr.r.
Tablefunc. PostGIS . File_fdw. Postgres_fdw . Pg_stat_statements. flpe4cran:reH:as.. flpnueuenue
npelcraBneHHfi e AeHopManI,I3aIIurI. Cxeulr I{ rrJraHbr 3alpocoB. Ycxopeuue 3anpocoB r.r r.rHAeKcbr.
C,roxsue rurrbr AaHHbrx. MaccusH. KouaH4u VIEW, MATERIALIZED VIEW, JSON, ARRAY.

Cogepxau[e [paKTHrrecKHx ransruft

Ili)
MoAYn,

Hauueuonan
I4E TEMEI

(Pagaena)

Ar,rcquIInr4HbI

Teua
rrpaKTr{qecKoro

3AHflTVg,

CogepNaHrae
npaKTHrIecKOIO

3AHATUfl,

Boupocu x
npaKTr.rqecKoMy

3aHTTLIIO

J Teua 3.4.
Pa6ora c
PostgreSQL

YcropeHue
3arrpocoB H

I,IH.qeKCbI.

Cloxsue rr{nbr
.{aHHbrx.

Hanucasue cJroxHbrx
3a[pocoB u pa6ora c
PostgreSQL

Kaxue 3a1aril4
pemaror KoMaHAbr

VIEW,
MATERIALTZED
VIEW, JSON,
ARRAY.

Teua 3.5. "NoSql & MongoDB".

Easu 4auurrx NoSql. CAP-reopenaa. Kraccu cprcreM. I,Icnorsgosanue 6agrr AaHHhrx NoSql.
Tunu AaHHbIx NoSql. MongoDB. Mo4em ycrpoficrna B[ a MongoDB. [orylrenr. Kouexqnq:
ynpaBneHr.re r4 co3AaHr4e.

Co4epxan[e [paxTr{rrecmrrx ransrufi

Irb

MOAynq

HaunaenosaH

I4E TEMbI

(pa:4e.na)

ALICUUnnr4Hbr

Tenaa

rlpaKTHqeCKOrO

3AHflTLIfl,

Co4epxauue
IIpaKTHrIecKOtO

3aHflTIdfl.

Bonpocu r
IIpaKTr.rqecKoMy

3AH'TI,IIO

J

Terraa 3.5.
"NoSql &
MongoDB"

EasrI
IAHHbIX
tloSQL

Pa6ora c 6asofi ,{aHHbx
NoSql

Karue rurrbr
AaHHbrx
Ilcnonb3yroTcfl B

NoSOL

Tetra 3.6. Ilputrepbl co3Aarus Aaru6opAoB rr auaJrrr3 rrporyxToBbrx Merprr6 c
rpriueHeHuenr SQL

Ourosusle BI4.(rI4aur6opgoe. Jlyunrue flpaKrr.rKr.r 4aur6op4on. OuroeH pa6orur c pacuernrruu
TIOJIflMI'I, Sulrrpauu, MHoxecrBaMI4 rr rpy[fl[poBKaMr.r. Pa:pa6orxa 4arn6op4on. Hacrpofixa
nsaunro4eficrBl4, MexAy Bu3yanll3aur.rrMr,r. CyrUecrnyrouue nporpaMMHbre peureHr.r, a:rs OLAp-
MoAenlrpoBaHus.. Muorouepnrtfi asa,rus. flpnnaeuenne OLAP trpu peilreHkrv aHaJwrrryrecKr4x 3aAaq.
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CoqepxaHr{e flpaKTrrrrecKr{x saHqrrlfi

Irb
MOAyn'

HanNrenoeaHr,re

reMbr (pasaera)

Ar{cuHlnrdHbr

Tenaa

lpaKTurrecKoro
3AHflTHg,

Co4epxauue
npaKTr.rqecKoro

3AHflTIJfl,

Bonpocu r
rIpaKT}IqecKoMy

3AH'TI'IIO

J

Teua 3.6.
llpurvlepu
co3AaHr,rq

4aru6op4on u
AHAM3

rpo.{yKToBbrx
MeTpr.rK c
npr,rMeHeHr,reM

SQL

!arrr6oplu
BI,IIbI

ux
flparcruxa co3AaHaq
gaur6op4on ra OLAP
rcy6on

flpuueneuze
OLAP npu
perrreHr{r{

AHiINI,ITI,IlIECKI,IX

3anaq.

Co4epxaHr{e caMocroqremHofi pa6orrr clyruarelefi

OcHosHaq IIeJIb caMocro.,{TerbHofi pa6orsl cnyrxarenefi -:axpenneHr.re zugauit, [onyrreHHbrx
B XOAe neKUr.roHHbrx r,r [paKTr.rqecrr{x saHsturr.

.I{b reuu HauueHonaHue (cogepxaHne)
TeMbr, rro Koropofi upe4yctrorpeHa
caMocroqreJrbHar pa6ora

<Doprurr rr MeroAbr rrpoBeAeHrrs

Teua 3.1 Bne4euue n SQL. Ycrauonra u
3HaKoMcrBo. Ocnosrr u pa6ora c

1azavu AaHHbrx

Irl:yueuue ua4eolercqufi, ocnosHofi vr

AorroJrHr.rrelruofi nuTeparypbr rro
npofpaMMe, pe[reHr.re [paKTr4qecKr4x 3aAaq
c rpr.rMeHeuueu 30 u AOT

Teva3.2
OcHosH SQL. EasoBbre 3anpocu SQL
@ulrrpaquq AaHHhrx

I4:yueuue BxAeoneKurafi, ocnonHofi u
AolonHr,rre;rsuofi nr.rreparyprr lro
nporpaMMe, pelreHr.re [paKTHrrecKr,rx 3aAar{
c npr.rMeHeHueu 30 u AOT

Teua 3.3 Yr:ry6lenue n SQL. Arperaqur
AaHHbrx. fpyunuponKa AaHHbrx. Join.
Oxonnue Qyuxqnu

Z:yvenue Br4AeoneKrluft, ocuonnoft u
AorronHr{Telruofi nr.rreparyphr rro
flporpaMMe, pe[reHr.re npaKTr.rqecKr,rx 3aAarr
c rrpuMeHennela 30 u AOT

Teua 3.4

Pa6ora c PostgreSQl

l4zy ueuue Bu.{eonerrlufi , ocnonnoft u
AononHuTelrsofi nr{Teparypbr no
[porpaMMe, pe[reHr.re npaKTr.rqecKr.rx 3aAarr
c rrpr4MeHesraevr 30 z AOT

Tepra 3.5

"NoSql & MongoDB"

I4:yveuze Br.rAeonerrlnfi, ocuonHofi u
AononHuTelrsoft nr{Teparypbr no
flporpaMMe, pe[reHr.re [paKTr.rqecKr4x 3aAaq
c rpr.rMeHenueu 30 u nOT

Teua 3.6
flpnuepsr co3IaHr4s .uaru6oplon u
aHiurrr3 npoAyKToBbrx MeTpr.rK c
nprrMeHeHrrenr SQL

I4zyteuue BzAeoneKrlrzfi , ocnonnofi u
AofionHr,rrelurofi nuTeparypbr tro
flpofpaMMe, perneHHe flpaKTr.rqecKr,rx 3alarr
c rppr\4eHeHuerra 30 u nOT

(Dopna KoHTpoJrr
B Ilpoqecce o6yuenur ocyuecrBnflercfl, reryuufi KoHTponb :Hanprfi yt [poMexyrorrHa,

aTTecTaIIlU.

Texyruufi KoHTponb - n Sopue recrlrpoBaHrrr, cocrof,rrlero u3 AecflTvr Bo[pocoB c Bap]raHTaMr.r
OTBETOB, OAI'IH I,I3 KOTOPbIX [PABI4JIbHbIilI, UIIU PCXIEHI,IS TLIIIOBbIX 3AAAq.

flpolreNyroqHa:I atrecraul{, BbrrroJrHeH[re npoMexyror{Horo recrgpoBaHHfl vtnvr
fipaKTr.rqecKoro 3aAaH vs no Mo.{ymo.
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7.

8.

Cuucox JruTeparypbr

OcHonnaq,'rr.rreparypa
l. 3apaueucrux, E. II. Ocnosrr 6u:uec-zuSopMaruKr.r: yve6nur r4 npaKTr4KyM Anr 6araranpuaravt

Marvcrparyprr / E. II. 3aparraeucxlrx. - Mocxsa: Z:4arelrcrno lOpafir, 2018. - 407 c. - (Bucruee
o6pasonanele). - ISBN 978-5-9916-8210-7. - Texcr : oneKrpoHrr:';rfi llO6pa:onareJrbHa, urarsoprraa
IOpafi'r [cafir]. * URL: https://urait.rulbcodel4l3823 (4ara o6parreHur 10.04.2022).

2. Data Science. Hayxa o AaHHbIx c Hynr. I Butl <Dpenrc.; nep. c aHrr. EscrrrrHeeBa I4.B. - M.:
I4:garelncrso (Anbrusalla6numep). -2018. - 320 c.

3. Ha6arosa, ,{. C. MareMarur{ecxr.re u r.rHcrpyMeHTuurbHbre MeroAbr nogepxKurtpu:afl-wta perueuufi:
yue6nux H rIpaKrHKyM An, By3oB I [,. C.Ha6aroea. - Mocrna : l4zaaretscrno ]Opafi r, 2022. - 292
c. - (Bucruee o6pasonauue). - ISBN 978-5-534-02699-3.

4. Kypuocon Io.B. <A:6yxa aHaJrr.rrr.rxr.r>, zl4arerbcrBo <Konqeuryatr>>,2olg -240 c.
5' E. Mapp <Kffo'IeBble LlHcrpyMeHrrr 6usHec-aHaJrr.rrr4rra>/ nep c aHrn. Eropon B. H., Irls4arelrcrno

<Jla6oparopw zuauuit>>,2018 - 339 c.
6. 4e flpa4o M. <Maurnuuoe o6yveHae: irJropzrMbr 4rr 6usneca>, Caurr flerep6ypr: klzgaretrccxuit

4ou <flurep>. -2019. - 432 c.
flrac saHAep A. <Python Ars croxHblx 3aAar{: HayKa o AaHHbrx r.r Marrrr,rHHoe o6yueuue>, Caurr
flerep6ypr: I,I:4arelrcxlrfi gour <flurep>. - 2018. - 576c.
JlaxruuanaH B., Tafirxaruw .{. <Google BigQuery. Bce o xpaHr.rnuuax raHHbrx, a1aJ;r176e n
Marrrr.rHHoM o6yveuuu>, caurr llerep6ypr: I,Isgaremcrufi 4ona <flurep>. - 2021. - 496c.

[onolnnreJrbuafl Jrrrreparypa
f.ny6oxoe o6yueHue Ha Python. - CII6.: flurep, 2018. - 400 c.: rrJr. - (Cepzx <Bu6luorexa
rporpaMMr{cro).
Ocnoebr Data Science u Big Data. python r.r HayKa o AaHHbrx. / Cuter !., MeficuaH A., Anu M.;
rep. c aHUr. - casxr flerep6ypr:r4zilarerrrcrufi Aou <flurep>. _ 201g. - 336 c.
PaAqesxo I4.A, Huronaes I'I.H. Texno,coruu u uu$pa.rpy*rypu Big Data. - CII6: yHunepcurer
I,ITMO, 2019. - 52 c.
Data Science. Hayxa o AaHHbIx c Hynr. / lxoe,r fpac.; rep. c anrr. Jloryuon A.B. - Caurr
flerep6ypr : Llzaarenscreo (ExB-llerep6ypr>. - 20 I g _ - 3 3 6 c.
Google BigQuery. Bce o xpaHllnlluax AaHHbrx, aHaJrr{rr.rKe r.r Marxr{Huona o6yve Hvwt. -ClI6.: Ilurep,
2021. - 496 c.: r.rJr.

[' Burrn K. Burepc <Pa:pa6orra rpe6onauufi r rporpaMMHonay o6ecneqeHr{ro)), I,Is4are6crno
BHV, 2019 -737 c.

Pecypcu Internet
https://www.anaconda.com/ - crpaH,rla 3arpy3Kr.r Anaconda.

1.

2.

a
J.

4.

5.

6.

1.

2.

a
J.

4.

5.

- crpaHr4rla 3arpy3Kr{ n.nar$oprrasl power BI Desktop

6.

Community Edition
7 . https://rapidminer.com/get-started/ - crpaHr4rra 3arpy3Kr{
8. http ://h2o-release. s3 . amazonaws. com/h2o her- zermelo I 4 I i

- crpaHr{rla 3arpy3Kr.r
https://loginom.m/download - crpaHr.{ua aa.pyi*, nrarsopnu
Labs.

Analytics Platform.
rTn cTpaHr.rua

urarQopuu Tableau Public.
Loginom KoMrraHr,rr BaseGroup

3arpy3Kr.r nnarQopnarr Knime

crpaHr.rua perucrparruu Databricks

unarSopnau RapidMiner.
cTpaHr4rla 3arpy3Kr{

u:rar$opuu H2O.
9. s/sa - crpaHr.rqa BigQuery sandbox.t0. - cepBuc uriyurr.uqvfir vt aHaJrur3a AaHHbrx
1 l. https://lookerstudio.google.com/ - crpaHr4ua 3arpy3Kr.r Looker Studio
I 2. https ://www.tableau. com - crpaHr{rla 3arpy3Krr Tableau

KoMrraHr,rr Microsoft.

-flsrerc.
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Mogy.ns 4. Burya.nrr3arlrrfl AaHHbrx

Ile.nr MoAyJrs: upuo6pereHlle cny[rarerrflMLr KoMnereHurafi, neo6xoAnMbrx 4lr nupa6orrn
Bo3MoxHbIx peureuzfi [ocpeAcrBorr.r c6opa v anaJwaa6olrurux AaHHbrx r,r 3JreMeHTauu raHsopuaqun
6nsHec-aHanuga.

llnanupyerrsre o6paroBareJrbHbre pe:yr[,Tarbr rro MoAyJrro

B pesylrrare ocBoeHr,r, MoAyn, cry[rarenr4 AoJrxHbr:

a) suama:
- un0oprrralluoHHble rexHonornra (nporpauunoe o6ecneuenue), [pr,rMeHreMbre B optaH:z3a\vtvt, B

o6renre, ueo6xogzuoM rn, uenefi 6u:nec-analusa;
- TeopeTHqecKple ocHoBbI aHiInLI3a AaHHbIx, TexHonOrlIkI Bn3yanr3arlurr AaHHrtx Tableau, POwer Bi
14 Lp;
- rIpaBI,Ina I{ MeroAbI rlpoeKTr.rpoBal1,}1,fl, MoAe,'refi AaHHErx, BHeApeHu, aHaJrrzTr,rqec1rrx orr{eroB,
4aru6opgon, uu$opuallploHHblx naserefi MoHr{Topr.rHra B KoMrroHeHTbr IrlT-nn$pacrpyKTypbr
opraHH3aIIvIV \nfl. IIpoBeAeHLI{ MoHr,rropvrHtaI,d KoHTponnrrHra crparetHqecKr4x qe,refi v noAAepxKy
BHyTpeHHHx flpoqeccoB;
6) yuema:
- peuarb craHAaprHble 3aLaq'v npoSeccuouarsnofi AerrenbHocrr4 r.rclonb3y, TexHoJrotutr
aHurnrvKu; - onpeAenrrb cBr3LI r4 3aBr,rcuMocrr{ MexAy 3neMeHTaMu un$opua\uu6uzsec-aHururca;
- ucloJlb3oBarb coBpeMeHHbIe unQoprrtaql{oHHble TexHonorr.rv a*au:raTvtKz Anq un$oprraaqrroHHo-
aHflJruTr,rqecKoro coIIpoBoxAeHHq AerTenbHocTlr;
- MolenupoBarb rpe6onauux 3al{HTepecoBaHHrrx cropoH B coorBercrBur.r c nrr6pauHbrMr.r
TIOAXOAAMI,I;

- aHirnl'I3HpoBarb Kar{ecrBo un$oprr.raquu luzrtec-aHuwaa c ror{Kr4 3peHr4q asr6pauurrx Kpr{TepveB;
- flpoBoAr.rrb aHiurr.r3 npeAMerHoit o6tacru.
e) enadema:

- I4HcrpyMeHTaMI{ Ir rexHonoruflMr BbuIBreHLIq, c6opa u aHarrvaa unQopvraquu 6uzsec-a1utu3a Ln
SopnruponaHuq Bo3MoxHbrx peueuufi ;

- TexHoJro rHqM H LrHTepaxrrz nH oft Br{3yirnr{3arl[r.r AaHHbrx ;
- HHcrpyMeHTaMI'I Qopnrr.rpoaaHlas. anutr.rrr.rsecKr4x orrreroB, 4aur6op4on r.r (rroBecrBonauufi> glx
noAIepxKr4 rtpvHsrufl peurenuft .

(DopnrupyeMbr KoMrrereHrlrr :

cnoco6socrb npoBeAennr a*utr.r:a, o6ocnoBaHr,r, u ru6opa perxeHr.r, s o6racru 6olrurux
AaHHbrx;

cnoco6uocG K no.4roroBKe AaHHbrx Anfl npoBeAeHru aHaJrr{Trrqecgr,rx pa6or ro
llccneAoBauzro 6olrurux AaHHbrx ;

cnoco6uocrs xlaccu$I4IILIpoBarb r4 r,rAeHTu$urlr4poBarb 3araquucKyccrBeHHoro r.rHTeJrJreKTa,
nrr6upars aAeKBarHbIe MeroAbI I{ r{HcrpyMeHTirnbHbre cpeAcrBa peureHr.r, 3aAaq HcKyccrBeHHoro
HHTEJIJICKTA;

cnoco6uocrb lrcrloJlb3oBarb I{HcrpyMeHTiIJrbHbre cpeAcrBa Anq perxeH:as,3a1aq Marrrr.rHHoro
o6yveuur.
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M4. Burya.nu:aqlrfl AaHHbrx 2l 11 4 7 10 3aqer

4.t
BI-uncrpyMeHrbr r.t

Br43yaJrr.r3aurry AaHHbrx
J 2 2 1 TecruponaHrae

4.2
Datal-ens: 6ucrpuft a*aJtu3

,4aHHbrx c Br,r3yanr43 a\ueit
a
J 2 2 1 Tecruponanue

4.3.

Power BI. llocrpoeuae uo4elefi
AaHHbrx r,r3 pa3Hhrx

HecrpyKTypr4poBaHHbrx

r4cror{Hr.rKon: ra6luq, cafiros u
6a:4aHuux

4 2 2 2
Peruenue

npaKTr.rqecKr4x

3aIaq

4.4.

Tableau. OcHoeH pa6oru c

pacuerurruvt ilo]JsMvr,

$u,trrpauu, MHoxecrB aMu vt

rpyrlupoBKaMrr. Ocuonuue
BHAbr Blr3yiur,r3arlufi . Jlyvruue
rrpaKTr.r Krr Br43y utu3 a\uu

6 2 2 4
Pelreuze

IIpaKTHr{ecKI4X

3aAaq

4.5.
CosAaHue r.rHTepaKTHBHbrx

Aarr6oproB
4 2 2 2

Peruenue
rrpaKTr,ItrecKr,rx

3alarl
IlponeucymoqHafl

ammecmaqafl no nodynru 4
I I 1 3a.rer

Tervra 4.1.

Business
LTHCTpyMeHTOB.

YI{E EHO-TE MAT I{IIE CKI,Ifr TIJIAH

Bl-nncrpyMeHTbr rr Bu3yaJr[r3arlrrfl AaHHbrx.

Intelligence: BHeApeHr{e u BbrroAbr Bu6op Bl-uucrpyrraeHroB. BuAu
3agauu, KoropHe Mo ryr perxlrrb Bl-zncrpyMeHTbr.

Cogepxau[e [paKTrrrrecrc[x :ausrrlft

BI-

J\lb

MoAyn,
HauMeHoeaH

I4E TEMbI

(pasaera)

Ir4CUr{nnr,rHbr

Tenaa

npaKTr{qecKofo
3aHgTI.Jfl,

Co4epxauue
rrpaKTI4qeCKOrO

3AHflTLIg

Bonpocrr r
npaKTI,rqecKoMy

3AH'TI,IIO

4.

Teua 4.1. BI-
LIHCTpyMeHT

bI I,I

Br,r3yuurr{3arlu

OcnosHsle BI-
aHcTpyMeHTbr

O6:op ocHoeHrrx BI-
r{HcrpyMeHroe, reficrr
I4CIIONb3OBAHIdfr.

Conocranurs
xaxue BI-
lrHcTpyMeHTbr

nyqme
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q.qaHHbIx Ircnonb3oBatb Ans.

6u:uec rceficos.

Tema 4.2.DataLens: 6rrcrprrfi ana,ru3 AaHHbrx c Brr3yaJrurarluefi.

Datalens - ocHoBHbIe Bo3MoxHocru. flo4r.ruoueHr{e K r.rcroqHr{Ky AaHHbrx. Onucanue
AaHHbrx. CosAauue Bu3yanr.r3ar1nft. Pa6ora c 4anr6op4ou.

Co4epxan[e [paKTrrrrecKux saHqrlrfi

Ns

MOAynfl
Har,rNlenoeaHH

E TCMbI

(pasaera)

AI4CIIPIIIJII{HbI

Telra
npaKT[rqecKoto

3AHflTLlg

Co4epxauue
npaKTr,rqecKoto

3aHflTVtfl,

Boupocu x
rIpaKTr.rqecKoMy

3AHflTI,IIO

4.

Tev,a4.2.
Datalens:
6rrcrpufi
AHAJII,I3

AaHHbrx c
Brr3yanr,r3arlue

VT

Datalens -
OCHOBHbIE

BO3MOXHOCTI4

Pa6ora c AaHHBTMTI

DataLens
Bu4rr tuzyuuzayuit
s Datalens

Teua 4.3. Power BI. [ocrpoenne troAelefi AaHHr,rx
HecrpyrffyprrpoBaHHbrx HcrorrHrrKoB: ra6;ruq, caftros u 6az AaHHbrx.

pa3Hbrx

HaeHaqeHile n SyurqploHilJlbHbre 6roxu s Power BI Desktop. Ha:nauesue o6rarrHoro
cepBl4ca ali,aruTvtKr PowerBl.com. K,rro.Ienble oTJrr,rq[q u nper.rMyrrlecTBa Power BI, nosnaoxHocTH
Power BI tro o6pa6ome 6olrruux AaHHbrx. flogrcnrcveHue K AaHHbrM, npeo6pasoBaHlre u
QopnauponaHl'Ie .(aHHbIx, co3AaHHe MoAeJrr.r, Blr3yirnu3a\uit u orqeroB, unQopuaqrroHHbrx naHerefi
MoHI'IropI'IHra, coBMecruar pa6ora s Power BI. DAX rI fl3blK M. O6pa6orKa ecrecrBeHHoro q3brKa,
TexHoJloru, Bolpoc H orBeroB Q&A s Power BI. PacurrapeHHar aHaJrr.rruKa r.r r.rHTerparlu,
TexHoJrorufi uaruuusoro o6yveuu s Azure.

Colepxarrue flpaxTrrrrecrlrx ransrr,rft

Ile
MOAyn'

Hauueuonanu
E TEMbI

(pasaera)

AI{CqUTIJII,IHbI

Teua
npaKTr4qecKoto

3AHsTUfl,

Co4epxauue
rrpaKTr.rqecKoto

3AHflTI,,.g.

Boupocu x
IIpaKTr.rqecKoMy

3AHflTI,Irc

4.

Teua
4.3.Power BI.
flocrpoeune
uoAerefi
AaHHbrx r43

pa3Hbrx

HecrpyKrypr4p
OBAHHbIX

HCTOIIHI,IKOB:

ra6ruq,
cafiron u 6as

AaHHbrx

BosN{oxHocru
Power BI no
o6pa6orxe

io,rsurux AaHHbrx

Pa:pa6orra orr{eroB
Power Bi

MeroArr
npeo6pasoBanufl,

AaHHbrx n s Power
Bi
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Terva 4.4. Tableau. Ocnonsr pa6oru c pacv6rubrMrr rroJrarur.r, Su;rbrpaMrr,
MHoxecrBatrt*t tr rpy[[[poBKaMrr. Ocuonnrre BrrAbr Brr3yar'r[3aqufi. Jlyum[e [paKTrrKIl
Br.r3yaJrrr3arII|u.

Tableau - ocHoBHbIe Bo3MoxHocrn. flo4r:uor{eHr.re K HcrorrHr4xy.{aHHbrx. Onucanue AaHHbrx.
Cosgauue Bu3yaJrr.r3arl sir. P a6ora c 4aru6op4orrl.

Cogepxan[e [parTrrqecxrrx ransflrfi

Tena 4.5. CosaaHrre HHTepaKTrrBHbrx ganr6opgon.

[o6anneHue uHTepaKTr{BHocrrr u ly6luxarlu.f, orqeroB.

Co4epxan[e [paKTrrrrecKrrx ransr[ft

Jtlb laogynr HanMenosaHue
reMbr (pasaera)

Ir4CUr{nnr,rHbr

Teua
npaKTr,rqecKof

O 3AHqTI,I'

Co4epxauze
npaKTur{ecKofo

3AHITUfl

Boupocu x
npaKTr,rtrecKoMy

3AH'TI,I}O

4.

Terraa

4.4.Tableau.
Ocnonu pa6orrr
c pac.rernrrun
TIOJI'MLI,

Sumrpanru,
MHOXECTBAMI.I PI

rpyIIII[poBKaMr]
. OcnosHsre
B14Abr

nusya-tl,uzaglair.

Jlyuurue
IIpaKTHKr{

Br,r3yiur.r3auu u

Tableau -
OCHOBHbIE

BO3MO)I(HOCTH

Pa6ora c raHHbrMr.r
Tableau

BuArr suzyatmsa1uit
s Tableau

Jtlb naoryls HauNaeHosauue

reMbr (pasaera)

AHCUI4N,III,IHbI

Teua
npaKTVr{eCKOr

o 3aHfTUfl

CogepNaHue
rrpaKTr.rqecKofo

3AHflTUfl

Boupocu r
IIpaKTr.rqecKoMy

3AH'TI,IIO

4.

Teua 4.5.

!o6an,'leuue
I,rHTepaKTprBHOC

TVI U

ny6luraqur
OTIICTOB.

flocrpoeuue
4aur6op4on no
npeInoxeHHbrM
xeficau.

Paspa6orra
HHTepaKTr,rBHbr

x 4am6op4oe.

Paspa6orxa
r,rHTepaKTr.tBHbrx

.qam6opAoB.

Cnoco6u
Ao6anreuus
r4HTepaKTI,IBHOCTr.r B

laur6op4u

34



l.

Co4epxaHHe caMocroqrefl sHofi pa6or6r c,ryur arelefi

OcnoeHa, Ilenb caMocroqrerbHofi pa6oru cnyrxarenefi -:arpenJreHLre 3uauuit, [onyr{eHgbrx
B xoAe neKrlr,roHHbrx u npaKTrar{ecxr,rx zalastuir.

(Doprra KoHTpoJrs

B Ilpoqecce o6y'reuur ocyulecrBnflercfl rexyqufi KoHTponb xtarruit u npoMexyroqHgr
aTTecTauH{.

Texyquft KoHTponb - n Sopue recrlrpoBaHvrfl,, cocroflrrlero r.r3 Aecrrr,r Bo[pocoB c Bapr,raHTaMr{
orBeroB, orr.IH r43 KOTOpbIX npaBznbHblit,uilu pemeHI,L TI,IrIOBbrx 3aAaq.

flpon'reNyrorlHa, arrecrallu, BbrloJrHeHue npoMexyroqHoro recrr.rpoBaHr,rfl kryvt
lpaKrr.rqecKoro 3aAaHus. ro MoAynro.

Cuncox Jrrrreparypbr

Ouronnaq Jrrreparypa
3apauencxux, E. [. Ocuonu 6u:nec-uH(fopMaruKr{: yue6nux H npaKTr.rKyM An, 6axaranpu ara u
Marucrparypu / E. fI. 3aparraeHcKllx. - Mocrsa: I,l:4arelrcrno lOpafir, 2018. - 407 c. - 

(Bucruee
o6pa:onaHl4e). - ISBN 978-5-9916-8210-7 . - Texcr : 3neKrpoHu:,;rit llO6paaonarerrbHa, nnarQopua
IOpafir [cafir]. - URL: https://urait.rulbcodel4l3823 (tarao6paqeuux, IO.O+.ZOZZ1.
Data Science. Hayra o AaHHbIx c Hynq. I Butl (Dpsnrc.; nep. c anu. EncurrHeeBa IrI.B. - M.:
ZsAarerscreo (Anbnuuafla6turxep). -2018. - 320 c.
Ha6arona, .4. C. MareMarl'IqecKne H Lr*crpyMeHTaJrbHhre MeroAbr noAAepxKr4 [pr.rHsrr.rr peurenuft:
yve6Hux I'I rpaKrHKyM Anq By3oB I I.C. Ha6aroea. - Mocxna: I,l:4arelrcrno lOpafir ,20)2. -2g2c. - (Brrcmee o6pa:onaHue). 

- ISBN 978-5-534-02699-3.
Kypuocon IO.B. <As6yra a*arrrrr4Ku>>, Irl:4are.nbcrBo <Kouqeuryan>, 20lg -240 c.

2.

a
J.

4.

Il! reprcr
Ha[prenosanue (coqepxcanue) TeMbr, [o
rcoropofi rpegycMorpena
caMocrosreJrbuafl pa6ora

(Dopuru rr MeroAbr rrpoBeAeHrrff

Teua 4.1 Bl-uucrpyMeHTbr Lr Bu3y anu3aur.r, IaHHbrx

I4zyueuue nu4eolexqufi, ocHonnofi u
AonoJrHlrrelrsofi nlrreparypbr rro
nporpaMMe, pelreHr.re [paKTr,rqecKr.rx
3aAaq c rpuMeHesraeu 30 u.IIOT

Teva 4.2
Datalens: 6r,rcrprrfi aHa!'u43 IaHHbrx c

nusyalu:aquefi

Irl:yveuue Br{AeoneKrlrafi , ocHonnofi z
rorronHr.rrelrnofi nuTeparypbr no
npofpaMMe, peureHr,re flpaKTur{ecKr,rx
3aAaq c rpr,rMeHenpreu 30 n.IIOT

Telra 4.3

Power BI. flocrpoeHue MoAe;refi 4aHHrrx u:
pa3Hbrx HecTpyKrypr.rpoBaHHbrx

I,IcrorrHuKon: ra6luq, cafiros u 6ag Aalrnsx

I4zyteuue Br.rAeoneKrrufi , ocnonnoft u
AononHr{Telruofi nrrreparypbr rro
npofpaMMe, perreHr.re lpaKTr.rqecKr.rx
3aAaq c rpr.rMeHenueu 30 u,IIOT

Texra 4.4

Tableau. Ouronr,r pa6oru c pacv€rHrnau
fIoJIrMt4, Su,rrrpanru, MHoxecrB aMu u
rpy[nupoBKaMr.r. OcsonHue B[rAbr

Br.r3yanu3arlufi . Jlyvruue rparrr.rKr.r

BU3ya.Jrv3a\vu

ll:yueuue Br.rAeoneKrlufi , ocnonnofi rz

AolonHr.rrem,nofi nr.rreparypbr no
flporpaMMe, pe[reHr.re rpaKTrqecKr{x
3alar{ c rpr.rMeHestrelr 30 u IOT

Teua 4.5
flo6anneuue lrnTepaxTr.tBHocrr.r u
ny6luxaquq ortreroB. llocrpoeHae

4anr6op4on tro [peAnoxeHHbrM xeficana.

Z:yueuue Br.rAeonexrlzfi, ocHoanofi u
IorronHr4TelrHofi nr.rreparyprr no
nporpaMMe, perxeHr4 e npaKTr,rqecKHx
3aAarr c npr.rMeHesueu 30 u nOT
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6.

7.

8.

5. B. Mapp <K:uoqesble LIHcrpyMeHru 6usHec-aHa,'rr{rr.rru>/ nep c aHrJr. Eropon B. H., I,I:Aarelrcrno
<Jla6oparoput suarruir>>,2018 - 339 c.

Ae [paAo M. <Maurprnnoe o6yueHlle: ilrropr.rrMbr Arq 6ugHeca>, Cauxr flerep6ypr: I,Isgarelrcrufi
Aou <flurep>>. -2019. - 432 c.
flrac eauAep A. <Python AJu cnoxHbrx 3aAaq: HayKa o AaHHbrx u MarrrrrHHoe o6yueHue>>, CaHr:r
llerep6ypr : klzaarerrscxrzft gorr.r < flurep> . - 20 I 8. - 57 6c.
JlaxruuanaH B., TailAxauu ,{. <Google BigQuery. Bc€ o xpaHr.rnuuax AaHHbrx, aHuurlrrr{Ke r{
MarrIt4HHoM o6yuenuu>, Cauxt llerep6ypr VIs[aretscrufi 1ou <flurep>. -2021. - 496c.

flono;rHurerbHaq J.r[Teparypa
fny6oroe o6y.renue Ha Python. - CII6.: flurep,2018. - 400 c.: r,rrr. - (Cepnr <Eu6luorera
rporpaMMr4cr:u).
Ocnonu Data Science u Big Data. Python r{ HayKa o AaHHbrx. I Cutrc:r [., MeficuaH A., Ann M.;
nep. c aHrrr. - Canxr Ilerep6ypr: I,IgAarelrcxufi 4ou <flurep>. - 2018. - 336 c.
PaAqenro I4.A, Hraroraes I4.H. Texnororun ra un$pacrpyxrypa Big Data. - CII6: Yuunepcurer
I,ITMO, 2019. - 52 c.
Data Science. Hayxa o AaHHbrx c Hynq. / .{Noen fpac.; rep. c aHrn. Jlorynoe A.B. - Canxr:
Ilerep6ypr: I,lsAaremcrso (BXB-IIerep6ypu. - 2018. - 336 c.
Google BigQuery. Bce o xpaHl4nr.ruax.qaHHbrx, aHuururr.rKe r4 Marrrr4HHou o6yverrvtur. - CII6.: flurep,
2021. - 496 c.: r{rr.
!. Eumn K. Burepc <Pa:pa6orxa rpe6onauprfi x nporpaMMHolay o6ecueqeHrrro), I4sgaremcrno
BHV,2019 -737 c.

Pecypcrr Internet
1. https://www.anaconda.com/ - crpaHr4ua 3arpy3Krr Anaconda.
2. https://powerbi.microsoft.com/ru-rur/desktod - crpaHr{ua 3arpy3Ku nnar@oprrau Power BI Desktop

KoMrraH[rr4 Microsoft.
3' - crpaHI{IIa 3arpy3Kr{ nnatlpopusr Tableau Public.
4. https://loginom.ru/download - crpaHHIIa 3arpy3Kr.r nrarsoprrag Loginom KoMraHlrr4 BaseGroup

Labs.
5. https://www.knime.comlknime-analytics-platform crpaHilqa 3arpy3Kr{ nnar6opu' Knime

Analytics Platform.
6. https://communitli.cloud.databricks.com/login.html

1.

2.

J.

4.

5.

6.

7.

8.

Community Edition
https://rapidminer.com/get-started/ - crpaHr4ua 3arpy3Kr.r

lol4li

perprcrparluu Databricks

RapidMiner.
crpaHr,rqa 3arpy3Kr.r

cTpaHr{rIa

nrarQopurr

9 . https ://cloud. goo gle.com/bi gquery/docs/sandbox - crpaHr.rqa Bigeuery sandbox.
10. https://cloud.yandex.nr/services/datalens - cepBr{c Br.r3yaJrr43arlvtt 14 a1anvr3a AaHHbrx -flHnexc.
I 1. https://lookerstudio.google.com/ - crpaHr.rqa 3arpy3Kr,r Looker Studio
1 2. https ://www.tableau.com - crpaHrrrla 3arpy3Kr.r Tableau

urar$opuu H2O.
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Mogy.nr 5. OcHonHbre MeroAbr MarrrrrHHoro o6yvennr.

I{e,rr MoAyJrfl: npuo6pereHr.re cnyrxareJrrMu KoMnereHrlufi, ueo6xoAuMbrx grlx s$SexrueHofi
pa6orsl s o6racru aHiIJIH3a 6onrruux AaHHbrx Marxr.rHHoro o6yuenu fl; Lr3yqoune r,rHcrpyMeHToB H

TexHoJlorafi cosAaHHr, o6yueHrar, oueHKH r,r pa3BeprblBaBLs. uoAelefi Marrrr,rHHoro o6yueuux ua
Python.

Il;rannpyenrsre o6paroBareJrbHbre pe3yJrbrarbr rro MoAy,.rK)
B pe:ymrare ocBoeHu, MoAynfl cnyrxarenu AonxHbr:
a) snamu:
- OCHOBHbIC MOACJII,I I,I MCTOAbI MAIIII,IHHOTO O6YUCUU I U PAZPA6OTKH AAHHbIX;
- ocHoBbI lunefisux nao4elefi, petuarcrlux AepeBbeB, KoMno3uquu uoAelefi (cnyuafinuit tec,
rpaAlreHTHufi 6ycrunr 14 ero I4MrIJIeMeHTaquu), [p]rnoxeHr,rfl B peKoMeHAarenbHbrx c[rcreMax.
- r.rHcrpyMeHTirJrbHbre cpercrBa paspa6orxu uore:refi MarrrrrHHoto o6yueHur;
6) yuemu:
- co3AaBarr, o6yuarr H cpaBHLIBarb MoAenv Marrrr,rHHoro o6yvenur, ocHoBaHHbre Ha pa3nr,rqHbrx
a!'rropplTMax, ocyuecTBJltTb HX OUeHKy ;

- pa-:pa6arblBarb pa6ovue npoueccbr co3ila:atfl, TecrprpoBaHru v pasBeprbrBaHr.r, uoAelefi
Marrrr,rHHofo o6y.reHu, B AecKTOr[GrX nlarQopMax ra o6:raqssrx cpeAax;
- rlpldMeHqrr (ppefirr,rnopKll u nlar0opurr HayKr4 o AaHHErx Anq co3AaHr.r, MoAeJrefi uaurrannoro
o6yvenur;
e) onademu:
- HaBbIKaM[I co3AaHI'Ix u o6yueHl{, MoAeJIefi uamunnoro o6yvenvts, Hcnonmy, 6n6maorerv,
$pefiunopxu r.r ularSopMbr HayKu o AaHHbrx;
- I'IHcrpyMeHTaMI'I u rIoAxoAaMI4 n Python, uclonb3yeMbre An, aHirJrr.r3a AaHHbrx (co:ganne
Aara0pefiMa I'I3 AaHHbIx, KotII4poBaHr{e aaraSpefiua, 3xcnopr AaHHbrx, HccneAoBaHrre AaHHbrx,
BbIBoA crarl{crHqecKHx cne4eulrfi, pl3BneqeHHe IauSopua\Lrv, Qalsrpaqur, coprgpoBKa,
arperuporaHue);
- aHanu3oM perueuufi c roqxH 3peHl{fl Aocrr,rxeHr.r.s ueneBbrx rloKtBarenefi peureHnfi;
- HaBbIKaMI'I [pInMeHeHI4, TexHolorufi MaIIrI,IHHoro o6yueuufl Iilr peueHr,rq aHurug;a AaHHbIx H
rrpHHflTH, peureuufi.

(DopnrnpyeMbre Ko Mrr ereHrlr{rl :
cnoco6Hocrs xlaccu0nll4poBarb I.'I I{AeHTrdOr.rrIHpoBaTb 3a+aquHcKyccrBeHHoro uHTeJrJreKTa,

nu6uparr aAeKBarHbIe MeroAbI I4 plHcrpyMeHTirJrbHbre cpeAcrBa peureHr.r, 3a1aq LrcxyccrBeHHoro
I,IHTCNJICKTA;

cnoco6Hocrr pa:pa6arblBarb H [pI.IMeHqrb MeroAbr Marrrr,rHHoro o6yueuu s Anfl pe[reHr{fl
3aAAq;

cnoco6nocrb I4crloJlb3oBarb I{HcrpyMeHTirJrbHbre cpercrBa Anr perxeHufl,3a;.aq Marrr,HHoro
o6yueuux.
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M5. Ocnonnsre MeroAbr

MarrrrrHHoro o6yueuur
25 t7 6 11 8 3aqer

5.1

flonqrue Marrrr{HHoro o6yvenur.
Perpeccuosurrfi aHaJrr.r3.

fluueituas, flonraHo Mr4 iur buas. u
norapu$uruqecKiur perpeccu,

5 4 2 2 I
Pemenue

rrpaKTr,rqecKr,rx

3ilaq

5.2.

KnaccuQuxarfufl,.

Jlorr.rcrurqecKa, perpe c cufl yr

SVM

a
J 2 2 1

Peruesue
IpaKTr,rqecKux

3aAar{

5.3.

Oyurquu norepb 14

onTr4Mr,r3arluq

OueHra ror{Hocrrr Mo.[eJrIr,

nepeo6yueHr.re, peryn flpprcaltufl

a
J 2 2 1

Perrenue
npaKTr4qecKux

3aAAq

5.4.

llpo6lenaa KaqecrBa AaHHbrx.

Pa6ora c rporycKaMr,r

Pa6ora c nepeMeHHbrMr{
5 4 2 2 I

Peruenue
npaKTr,rqecKr.rx

34.{arr

5.5.

.{epenrr pemeHlrfi

Aucau6lzpoBaHr{e

florcx nrr6pocon r.r reHepauus

HOBbTX [pr,r3HaKoB

4 2 2 2 TecruponaHrae

5.6.
Alropururr Knacrepu3aurdr.r

Yryvrueuue KaqecrBa Mo4enr.r.
4 2 2 2

Pemenue
rrpaKTr,rqecKr,rx

3a4al{
IlpouercymoqHan

ammecmaqan no nodynru 5
I 1 I 3aqer

Tepra 5.1. IloHsrne MarIrIrHHoro o6yvennx. Perpeccuonnufi aHaJrrr3. Jlunefinan,
troJrrrHoMrradlbHas u norapuQMr{qecxafl perpeccrrfl .

OcHosHa, 3araqa MaIrILIHHoro o6yvenua. llpu.noxeHr{;r Ha ocHoBe Marrrr.rHHoro o6yveHr.rr.
Xu:uennrrft qur;r MaIrIHHHoro o6yveHnq. flonqrve data science, big data, KaK 3To pa6o'raer pr rAe
rpllMeHflercfl. O6sop MeroAoB Marrrr.rHHoro o6y.reuur e 6z6rrrorexe scikit-leam. BzAu kr

anropr{TMbr o6yueHur.
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Cogepxanne [paxTrrrrecrrrx ransrnfi

Tenra 5.2. K,raccuQurcaqur. Jlorucruqecnafl perpecc[q u SVM.

3aAa'Ia xlaccnSura\r4u: IIocraHoBKa pr npuMepbr. Merpzxu KaqecrBa B 3aAaqax
x,raccu$uxa\vvt. OIIeHxa Kar{ecrBa x:raccuQura\u+. A,rropuruu xlaccu$uxa\vkr. I4:uepenufi
KarlecrBa perueHufi B 3aAagax xlaccu$uxarlnu.llpeuuyruecrBa rr HeAocrarKr.r luuefiurrx uoAelefi.
Tpe6onanu.s x lunefiHblM MoAenrM. Jloru.recra, perpeccut. fpaguenrnufi crycK. SVM & Kemel
trick

Co4epxan[e [paxTrrrrecrlrx lanqrlrfi

Teua 5.3. Oynrcu[r rrorepb ll orrr.rMu3arlrrr.
Oqesxa rorrHocrr.r MoAerrH, nepeo6yuen[e, peryJrfl pu3arlrrfl .

Merpnxu KaqecrBa MoAenLI u nepeo6yrreHue. O6yuenne ra $yurcqux norepb. O6y.raroqax u
TecroBarl nu6opra. O6yuaroqne, TecroBbre u Butu1aquoHHbre MHoxecrBa. Kpocc-nanilla\ufl,
MoAenI'I. Merpuxll Kar{ecrBa: accuracy, precision, recall. OueHxu uo4enefi, MerprrKr.r. Ouenxa
KaqecrBa pa3Hbrx nepcufi MoAeJrr.r no AUC. Cuerqeuue u pas6poc (bias-variance tradeoff).
llapauerprr MoAenH. flpusnaxu nepeo 6yve HVfl. Lr perynrpr,r 3 a\vLt.

Ils
MoAynq

HazNlenoeaHra
C TEMbI

(pasaera)

AUCrIUnnr,rHbr

Teua
IIpaKTr,rqecKoro

3AHflTUfl,

Cogepxauue
IIpaKTr,rqecKofo

3AHflTUg,

Bonpocsr r
IIpaKTHrrecKoMy

3AH'TLIIO

5. Terraa 5.1.
flousrue
MAIIIUHHOTO

o6yveHux.
Perpeccuonnu
il atg.astuz.

Ilulaeit:oas,
NOJIUHOMHiIJIb

Haflu
rorapuQuuuec
Kar pefpeccl,It

Ocuonsue
34.(ar{u
MAIIII,IHHOTO

o6yveHux.

Karue 3aftaqqr

Marrrr,rHHoe o6yvenue
perxaer s 6rrsHece.
flpzuepsr reficoe

Kaxpre 6z6ruroreru
Python ucronb3ylorc,
B 3aAarlax MaIIII,IHHOTO

o6yueuna

JtJb nro4ynr HauMenosaHr.Ie

reMbr (pasaena)

AT4 CIIHIIJII,IHbI

Teua
npaKTHqecKor

o 3aHflTUs

Colepxaupre
IIpaKTI{qeCKOro

3AHflTUfl

Boupocu x
npaKTr,rqecKoMy

3AH'TI,Irc

5.

Terra 5.2.
KraccuSuraqua

Jlorucrl,Iqecxa,f,
perpeccHr r.r

SVM

3aAa.ru

xraccuQuxaqu
r perpeccl,Iu.

Merpuxlr KaqecrBa B

3aAarlax

rctaccuSuxa\Ltu.
Oqesra KarrecrBa

rlaccu$uxa:qlapt.
Arropuruu
x-naccuduxawolt.

Kax oqenurs
KaqecTBo

nponegeuuofi
x:raccu$uraquu
MAII}IHHOM

o6yveHurz.
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J\b uoAyra HauMenosaHr,re
reMbr (pasaena)

AlrcrIr4IInI,IHbI

Teua
lpaKTHqecKof

O 3AH'TI,Iq

Co4epxauue
npaKTr,rqecKoro

3AHflTvt[,

Boupocu x
npaKTr,rqecKoMy

3AH'TLIIO

5.

Terr,ra 5.3.
@yurquu
noTepb r4

orITI4MI,I3aUI{r.

Ouesra
TOTIHOCTI,I

MOAEJII4,

nepeo6yuenne,
perynrpr{3aur{,

O6yvenue
nrolerefi
MAIXI{HHOIO

o6vqesus.

O6yvenue uo4elefi
MarrrlrHHoro o6yuenur.
Paspa6orra u
BilJrr.rAarluefi uoAe.refi .

Onpe.qeneru4 e Merpr,rK

H oueHKa uoAelefi.

laitre
xapaKTepr.rcrr.rKy

MeTpr,rKaM KarIecTBa:

accuracy, precision,

recall

CoAepxcauue rrpar(Tr{qecxrrx sansr[fi

Teua 5.4. flpo6,leMa KarlecrBa AaHHbIx. Pa6ora c [polycKaun. Pa6ora c [epeMeHHbrMrr.

Feature engineering. AHarras v rroAroroBKa AaHHbrx. florenquirJrbHbre upo6reusr.
Crarprcru'recxnfi aHIIJILI3. Feature selection&engineering. YuesrureHr.re puBMepHocrr.r u MeroAbr
AeKOMrr03HUt4r.r.

Cogepxanfie [paKTrrrrecKlrx saHsruft

Teua 5.5. [epenbfl pellreHlrfi. AHcaru6JrrrpoBaHrre.Iloucx nu6pocon H reHepaqrrr HoBbrx
rrprr3HaKoB.

flepeno peruenufi: rocrpoeHrre. O6:op sklearn. treeDecisionTreeClassifier. [ocror,rHcrBo H
HeAocrarKl4 AepeBbeB peIueuuft. Bu:yaru:upyeM npuHrrr4e pemertuit u npeAcKiBaHr4, ilJrropurMa.
Ilepeo6yueHl4e npu noMorII[ ancau6refi. IrlHrepuperr4poBarb ML rraolenb, aBToMaruqecKiur oueHra
Bax(HocrLI [pu3HaKoB. EsrruHr u nepeo6yrleHr.re. Clyuafinslfi lec. Kouuo:urlulr MoAeJrefi pa:nrrx
KnaccoB.

Ilb
lroAY

JIg.

HaunaeHosaHue

reMbr (pa:aena)

.4I,ICIIHTINI,IHbI

Teua
lpaKTr,rqecKofo

3AHfl'IYTfl,

Co4epxauue
npaKTr,rqecKoro

3aHflTytfl,

Boupocsr r<

npaKTr{qecKoMy 3aHflTr{ro

5.

Tenra 5.4.

IIpo6neua
KaqecTBa

AaHHbrx. Pa6ora c
nponycKaM.

Pa6ora c
nepeMeHHbrMr,r

Asalu: l.r

IIoAfoToBKa

AaHHbIX.

flpo6neusr c

KOTOpbrMr.r

CTIUIKHBAIOTCq

Aualuruxu AaHHbrx

uprE or6ope.{aHHbrx

An, co3laHuq N,roAereft

MaIIrLIHHoro o6y.reHux.

MeroArr AeroMno3r4rlr.ur
B MauII,IHHou o6y.renuu

Irb
I'aOIY

Jtfl.

Haraltenonanue
reMbr (pasae:ra)

AI,ICII14IIJIIIHbI

Teua
npaKTr,IqecKoro

3aHsTUf,

Co4epxaulle
lpaKTHr{ecKofo

3AHflTVfl,

Bonpocrr x
npaKTuqecKoMy 3aHrT[rro

Cogepxarue fipaxTrrrrecKlrx ranqrrlfi
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5.

Teua 5.5.

Iepenrr
peurenIEfi.

Aucau6mapoBaHr.r

e.

floucr< nu6pocon
rr reHeparlu{
HOBbIX

rrplr3HaKoB

.(epenrx
perueuufi.

,{epenrx peurennfi -
lpr4MeHeHr,re B

Marrrr4HHoM o6yuenuu.

9ro raxoe
nepeo6yueHlre Mo4eJrr.r.

Tenra 5.6. AaropIrrMBI KJracreprr3 atrytt. Yryuurenne KarrecrBa MoAeJrrr.

Klacrepu:aqur AaHHbx. 3aAa.Ia Knacrep3aur.ru: rocraHoBxa r.r [pr4Mepbr. OcuosHrre
zuropplTMbl. Merpuxu KaqecrBa Knacrepr.r3aUuu. AlropurMbr.{ns perxeHus 3aAaq.

Coqepxanue rrparcTrrrrecKrrx :ansrufi

Co4epxanue caMocrosre,rrHofi pa6oru c,ryru are,refi

OcnosHas IIenE caMocrorreJlbHofi pa6oru cnylrarenefi - saxpenJreHr.re 3uayuit, rroJryqeHHbrx B
xoAe nerrluoHHbrx r{ [paKTlrqecr[x gaHqrufi.

Ns

lv{oAY

rg.

HazltenogaHrae
reMbr (pasae:ra)

Ar.rclluln[rHbr

Teua
npaKTr4qecKoto

3aEflTptfl.

Co4epNanue
rIpaKTr4qecKoro

3AHITUfl.

Bonpocu r
IIpaKTHqeCKOMy 3aHrTLIrc

5.

Teua 5.5.

A.nropurnarr

KnacTepr,r3aur,ru.

Yryvruenue
KaqecTBa MOAeJrr,I.

Kracrepu:aqux
AaHHbrX.

flpunrepu
KJracTepu 3au[rr4

AaHHbrx

Karue Merprrrlr KaqecrBa

KnacTeprz3arlHr,r AaHHblx
cyxlecTByroT.

J\b reprcr
Hauprenonauue (coqepxanne) TeMbr,
ro roropofi rpeAycMorpeHa
caMocrosreJrbHas pa6ora

Ooprrsr rr MeroAbr rrpoBeAeHr.rfl

Tenaa 5.1

flonqrue Marrrr.rHHoro o6yueHna.

Perpeccuonnrrfi aHaJrr.r3. Ilwueituax,
rIoJrr,IHoMr,I urbHas. u norapuSMr.Itrecxafl

perpeccr4s

Irlayueuue nu4eolexqufi, ocnosHoft u
IorronHr.rrelrHofi nr.rreparypbr rro
rrpofpaMMe, pelreHr.re flpaKTuqecKux
3aAaq c [pr,rMeHenuerr,r 30 u lOT

Terra 5.2
K:raccuSux arrytfl,. Jlorzcrraqecxa,
perpeccv{ u SVM

I4zyuenve ur4eolerqufi, ocnosHoft u
.qolonHurelrnofi nr,rreparypbr rro
lporpaMMe, pe[reHr.re [paKTzqecKr.rx
3a4aq c rpr,rMeHeuzena 30 u nOT

Tenaa 5.3

@ynr<qura [orepb Lr orrrr{Mr43aur.r,

Oueura roqHocr[ MoAe.]u,

uepeo6yueHr.re, peryn flpusar\ufl

I,Isy.renue Br,IAeoneKrlrafi , ocnonnofi u
.qorroJrHr{Telrnofi nr4Teparypbr rro
IIpOfpaMMe, perxeHr,re npaKTr{rrecKr.rx
3aAaq c [pr,rMeHenuerra 30 u nOT
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Tervra 5.4

flpo6neua KarrecrBa AaHHhrx.

Pa6ora c [ponycKaMr.r

Pa6ora c [epeMeHHbrMr.r

Irl:yueuue BprAeoneKrlrafi, ocuornofi u
.uoflonnr{Telruofi nureparypbr no
npofpaMMe, pe[reHr,re [paKTuqecKlrx
3a.qaq c ilpr,rMeHenueru 30 u IOT

Teua 5.5

.{epenrr peureuufi

Aucau6mEpoBaHr.{e

lloucx nrr6pocon v reHeparlrs HoB

TAKOB

L{:yueune Br{AeoneKrlufi, ocnonnofi r.r

AorroJrHr,rremuofi nr,rreparypbr no
lporpaMMe, pelreHHe flpaKTur{ecKr.rx
3aAaq c npr,rMeHenueu 30 u IOT

Teua 5.6

Alropurubr Knacrepr.r 3arryLr

YryurueHue KarrecrBa MoAenu.

Irl:yuenne Br,rAeonerurafi , ocnonnofi ra

AoloJrHlrrelruofi nr.rreparypbr [o
npofpaMMe, perreHr4e [paKTr.rqecKr.rx
3a.qat{ c npr{MeHeHraeu 30 u.[OT

(Doplra KoHTpors

B rrpoqecce o6yueHur ocyruecrBnflercs. rexyuraft KoHTponb zttasnfi, u npoMexyror{Ha-rr
aTTecTau[r.

Ter<yruuil KouTponb - n $opnre recrl,IpoBaHt4s., cocroflrrlero [r3 Aec.f,Tr,r BonpocoB c Bapr.raHTaMr,r
orBeroB, oAr,rH r.r3 Koropbrx flpaBr{nbHbrit,t4Lu pe[eHr,rs rr.rrroBbrx 3aAarr.

flpouexyroqHat arrecrar\vtfr BbrnoJrHeHr,re npoMexyroqHoro recrr,rpoBaHr,r, Hlrvr
lpaKTzqecKoro 3aAaHufl. rto MoAynro.

Cnucox J'rrrreparypbr

Ocuonnas Jrrrreparypa
1. 3apauencrux, E. fI. Ourosrr 6usuec-uu$opMarr{Kr.r: yue6nur u rpaxrr.rKyM An, laxaxanpuarau

Marprcrparypu I E. II. 3apanaeHcKr.rx. - Mocrna: I,IsAaremcrno IOpafir ,2}lg. - 407 c. - (Bucuree
o6pasoranue). - ISBN 978-5-9916-8210-7. - Tercr : 3nerrpoHusfi llO6pa-eonarerrbHiur n:rarsoprraa
IOpafir [caftr]. - URL: https://urait.ru/bcodel413923 (aara o6paqenus: 10.04.2022).

2- Data Science. Hayra o AaHHLIX c Hyns. I Butl (Dpenxc.; rep. c alrrrl. Escrr.rrHeeBa I4.B. - M.:
ZsAaremcrno <AlsuuuafTa6twxep). _ 2018. - 320 c.

3. Ha6arona, [. C. MareMarlzr{ecKue v u*crpyMeHTirJrbHbre MeroAbr rroAAepxxu npzrHflTnfrperuenr.rfi:
yue6HIar u rpaKrI..IKyM An, By3oB I A.C. Ha6arosa. - Mocxsa: Irl:4arelrcrno lOpafir,2))2. 

-2g2c. - (Bsrcuree o6pasonanue). 
- ISBN 978-5-534-02699-3.

4. Kypnocon Io.B. <As6yxa aHaJrurprKvt>>, I,Is4are.nbcrBo <Konqenrya,'r>, 201g -240 c.
5. B. Mapp <Kffo'reBhle I4HcrpyMenru 6ugnec-aHirJrr.rrr.rxr.r>/ uep c aHtn. Eropon B. H., I,Isgarelrcrno

<Jla6oparopux zuauuir>>,2078 - 339 c.
6. 4e flpa4o M. <Maruraunoe o6yveHr.re: anropr.rrMbr.{rq 6r:Heca>, Canxr llerep6ypr: Irl:4are:6crufi

4ou <flurep>. -2019. - 432 c.
7. flrac eauAep A. <Python AJu cnoxHbrx 3aAaq: Hayxa o AaHHbrx u Marrrr.lHHoe o6yueuue>>, caum

flerep6ypr : I4zaaretrcrufi 4ou <flurep>. - 20 I B. - 57 6c.
8. JlarmuasaH 8., Tafi4Nanu [. <Google BigQuery. Bce o xpaHznraqax AaHHbrx, au€urrrrr{Ke u

MaITII'IHHoM o6yuenzu>, Canxt llerep6ypr: Z:4arelrcxrafi 4ona <flurep>. _ 2021. - 496c.

louo,rnureJrbHafl Jrrrreparypa
1. f:ry6oxoe o6yuenne na Python. - CfI6.: flurep,2018. - 400 c.: r.rrr. - (Cepux <Bu6mlorexa

nporpaMMr.rcro).
2. OcHosrr Data Science u Big Data. Python r4 HayKa o AaHHbrx. I Cuteu [., Meficuau A., Anu M.;

nep. c aHrrr. - caHxr llerep6ypr: I4s4aremcxufi Aou <flurep>. - 2018. - 336 c.
3. Pa4ueuxo I4.A, Hzxo:raes I4.H. Texsororzu u uH$pacrpyxrypa Big Data. - CII6: Ynunepcurer

I4TMO, 2018. - 52 c.
4. Data Science. Hayra o AaHHbIx c Hynr. / flxosn fpac.; rep. c aHr.r. Jlorynos A.B. - Canrr

llerep6ypr: I4:4aremcrso (BxB-llerep6ypr>. - 2018. - 336 c.
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5. Google BigQuery. Bc€ o xpaHr.rnuuax AaHHbrx, aHaJrlrrr{Ke r{ Marrr.rHnou o6yue:aur4. - CII6.: flurep,
2021. - 496 c.: r.rJr.

6. ,{. Eurru K. Burepc <Paspa6orra rpe6ona:auit x [porpaMMHouy o6ecneqeHr4ro), I,ls.qarertrcrso
BHV,20tg -737 c.

Pecypcsr Internet
1. https://www.anaconda.com/ - crpaHr.r[a 3arpy3Kr4 Anaconda.
2. https://powerbi.microsoft.com/ru-ru/desktop/ - crpaHr.rqa 3arpy3ru nnarsopuu Power BI Desktop

KoMtraH[rr4 Microsoft.
3. https://public.tableau.com/en-us/s/download - crpaHr{rra 3arpy3Kr{ u:rarsopuu Tableau public.
4. https://loginom.ru/download - crpaHuua 3arpy3KLr urarsopnasr Loginom KoMrraHrau BaseGroup

Labs.
5. https://www.knime.com/knime-analytics-platform crpaHr4rla 3arpy3Ku nnarsopnau Knime

Analytics Platform.
6- https://community.cloud.databricks.com/login.html crpaHurla perncrparluu Databricks

Community Edition
7. https://rapidminer.com/get-started/ - crpaHrrua 3arpy3xrr nlarsoprrau RapidMiner.
8. http://h2o-release.s3.amazonaws.com/h2olrel-zermelo/4/index.html crpaHrrqa 3arpy3Kr{

u:rarSopuu H2O.
9. https://cloud.google.com/bigquery/docs/sandbox - crpaHurra Bigeuery sandbox.
10. https://cloud.yandex.ru/services/datalens - cepBuc Br43yirnu3au:lra il aHurv3a AaHHbrx .f,uAerc.
1 1 . https ://lookerstudio. google.com/ - crpaHrrua 3arpy3xr{ Looker Studio
1 2. https ://www.tableau.com - crpaHuua 3arpy3Kr{ Tableau
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Mogy.nr 6. fly6oKoe MarrrrrHHoe o6y.renue r.l o6pa6orrca 6olu[rux AaHHr,rx.

Ile,rr MoAyrq: npuo6pereHlle cnyrrareJrrMlr KoMnereHuufi, ueo6xorraMbrx 4nx eifsexrusHofi
pa6oru s o6racru [poABl4Hyroro aHaJIIa3a n o6pa6orxpr 6olrur]rx AaHHbx MarrruHHoro o6yueuur;
I,I3yqeHLIe I,IHcrpyMeHToB vt rexnororr.rfi o6pa6orru 6olsruux AaHHbrx, locrpoeHr.rs
peKoMeHAareJrbHbrx cucreM u o6pa6orrr4 ecrecrBeHHoro q3brKa (NLP).

llraHupyeuue o6pasoBareJrbHbre pe3yJrbrarbr rro MoAyJrrc

B perymrare ocBoeHufl MoAynr cny[rarenu AoJrxHbr:
a) suamu:
- ocHosHsre r,rHcrpyMeursr o6pa6orxu 6omurux AaHHbrx, HADoop & SpARK;
- 3,TCNAEUTAPHIIC METoAsI aHiIJII,I3a BpeMeHHbIx p,AoB. MoAeIu ARIMA, GARCH.
- r'rHcrpyMeHTaJrbHbre cpeAcrBa paspa6orrcu peKoMeHAareJrbHbx cr,rcreM;
6) yuema:
- co3AaBarr, o6yuars u cpaBHI,IBarb MoAeJrrr Marrrr,rHHoro o6yuenur, ocHoBaHHbre Ha aJrtoprrrMax,
ucnonb3yloul{x BpeMeHHbIe pqAbr, KoMrrbrorepHoe 3peHHe, ocyulecrBJrrrb r.rx oueHKy;
- paspa6arblBarb pa6o'rne npoueccbl co31aHnfl., TecrupoBaHr.rq u pa3BeprbrBaHr4, rrloAelefi
Marrrr.rHHoro o6yveuua B AecKTOrrHux n:rarsopMax r{ o6:raqnrrx cpeAax;
- IlplrMeHffr SpefiunopKll H nnar$opuu HayKra o AaHHbrx An, co3AaHr{, MoAenefi uarunnnoro
o6yueuur;
a) enademu:
- HaBbIKaMII co3AaHI'Ir u o6yveHllfl MoAenefi uauunnoro o6yuelv$., uclonmyq 6u6ruoreru,
Spefiunopxu u nlarQopMbr HayKr{ o AaHHbrx;
- I{HcrpyMeHTaMI4 }r [oAxoraMI'I aBToMarra.{ecxofi o6pa6orxn reKcroB, cetMeHTarlr1u u rereKrll,Irr
o6rerron;
- MoAeJI,Mu ARIMA, GARCH Ia npofHo3I,IpoBaHI,Ie:rraqeuufi Ha I{x ocHoBe
- aH&III{3OM perueHnfi c rorrKu 3peHI{, Aocrr,IxeHlrrl UeneBbrx noxa3areJrefi perueurfi;
- HaBbIKaMI'I [pI{MeHeHuq rexHolorufi MaIIrI,IHHoro o6yuenur 2^nfl perxeHr,r, aHurt3a.qaHHbrx pr

lt_pllHflTus, perueHufi.

OopurupyeMbre KoMrrereHrlurr :

cuoco6socrB npoBere:ans. a*aJru:ra 6omrunx AaHHbrx c ucrroJrb3oBaHr.reM cyulecrByrouefi e
opfaHr.r3arllrr4 MeroAoJrofr.rqecKofi u rexsoloruqecxofi uHopacrpyKTypbr;

cuoco6Hocrb ylpaBnrrb 3TanaMu xl,r3HeHHoro rlr.rKna MeroAonotuqecrofi H TexHoJloruqecxofi
un$pacrpyKTypbr aHar'rrr3a 6olsurux AaHHbx B opraHra3arlun;

cuoco6socrr yflpaBnflTb rroJryr{eHr.reM, xpaHeHr.reM, nepe4aveft,
AaHHbIX;

cuoco6uocG paspa6arbrBarb r.r npr.rMeHsrb Mero.{br Marru{HHofo

o6pa6orxofi 6o,rsruux

o6yveuur Anq pemeHu,
3aAAq;

cnoco6uocrb I'Icllonb3oBarb I{HcrpyMeHTEurLHbre cpercrBa .qn, perxeH:afl 3araq Marrrr,rHHoro
o6yueuua;

cnoco6socrb co3AaBarb I,I rloAAepxlrBarb cucreMbr r.rcKyccrBeHHoro I,rHTeJrneKTa Ha ocHoBe
HefipocereBbrx MoAeJrefi u uero4on;

cnoco6uocrb co3AaBarb vr BHerprrb oAHy pttvr
cy6rexnolorufi ucryccrBeHHoro r4HTeJrJreKTa.

HecxoJrbKo cKBo3Hbrx quQpoerx
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M6.
f;ry6orcoe MarrrrrHHoe

o6yvenue u o6pa6orxa
6orrruux AaHHbrx

24 l7 4 13 10 3aqer

6.1

Maurussoe o6yuenue uData
Science.
OcnoenHe r{HcrpyMeHTbr

o6pa6orxu 6olrruux .qaHHbrx.

HADOOP & SPARK.

5 4 2 2 I Tecruponanze

6.2.
Bne4eHue u xlaccnsprKarlzs
peKoMeHlaTeJrbHbrx cr4cTeM.

Konna6oparuBHa, Sulrrpaqux
5 4 2 2 1

Peuresue
npaKTr,rqecKr.rx

3aAaq

6.3.

3naxol.rcrso c BpeMeHHbrMrr

psAaMH

3leuenrapHbre MeroAbr aHurvga
BpeMeHHbrx Pqlos
MoAeru AzuMA, GARCH

J 2 2 I

Peuresue
IIpaKTHrrecKLrx

3aAaq

6.4.

O6pa6orxa ecrecrBeHHoro

,3brKa (NLP). Bne4enue n

aBroMarr{qecxyro o6pa6orxy
TEKCTA

Crpyxrypa cJroBa. Mop$o:rorux
Tenraru.{ecKoe MoAeJrr.rpoBaHr.re

J 2 2 1

Peruesue
npaKTr4qecKr,Ix

3aAaq

6.5.

KounsrcrepHoe 3peHue

BaeneHue B KoMrrbrorepHoe

3peHr4e

Bu4eleuue [pr.r3HaKoB rr noucK

roxoxux uso6paNenufi

Cerueuraqr4q r.r AereKrlu,
o6remon

4 2 2 2
Peurenue

IIpaKTI4rlecKpIX

3aAaq

6.6.

flo4roronra Molenl,t

Maruunnoe o6yvenux no
lpaKTr.rqecxouy reficy

J 2 2 I
Peueuue

npaKTI4rlecKLIX

3aAar{

IlpoueercymoqHan

ammecmaqufl no nodynru 6
I 1 I 3aqer
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Tepra 6.1. Maruunnoe o6yueHrre H Data Science. OcnoeHbre rrHcrpyMeHTbr o6pa6ormu
6omruux AaHHbrx. HADOOP & SPARK.

MexanrasN,Ibl paclpeAer6nnoro xpaHeHus 6omurux AaHHbrx na 6ase Hadoop u Spark.
OcnoeHrre rlarrepHbl peanr.r3arlur,r Hx pacrpeAerensofi o6pa6orru. flororonas o6pa6orra AaHHbrx,
MeroAbr H cpelcrBa MoHr.rropuHra u npo$r.rnlrpoBaHu.,r za1a:auit Spark.

Colepxan[e flpamTrrqecxrrx saHsrtlfr

Ils
MOA

YN'

HauNaenoeaHue
reMbr (pasae:ra)

AI,ICUUIIJII,IHbI

Teua
lpaKTr4rrecKoto

3AHflTLIfl,

Cogepxauue
IIpaKTrrqecKoro

3aHflTVtfl,

Bonpocu x
[paKTr,rqecKoMy 3aHsTI4Io

6. Teua 6.1.
Malrrggg69
o6yveHue u
Data Science.
Ocuonssre
LIHCTpyMeHTbT

o6pa6orrcu
6ornurzx
AaHHbrx.
HADOOP &
SPARK.

OcnoeHsle
r.rHcrpyMeHTbr

o6pa6orxu
6omruux
AaHHbrx

Morneaullx u
TexHonoruu pa6orsr c
6omuruuu AaHHbrM[r.
OcnosHrle
LIHCTpyMeHTbT

o6pa6orru 6olsull.rx
AaHHbrx. HADOOP &
SPARK

MeroAu rr cpeAcrBa
Mo H r.rrop r.r H r a z aaa:uuit
Spark.

Tenra 6.2. Bneqeul{e rl x;raccuQurcarlrrfl pexoMeHAareJrsHbrx crrcreM. KorraooparlrBrrafl
Qumrpaqur.

Bne4enue B peKoMeHAarenbHble cr4creMbr. Henepcoua;rr,r3upoBaHHhre peKoMeHAarluu.
flepconalu3l'IpoBaHHble peKoMeHra\uw. Passurue peKoMeHAareJrbHbrx crrcreM. Konna6oparkrBHafl.
Qunrrpaqu* fu6pugHble peKoMeHAarenbHbre cucreMsr. Perouelrarlr4u Ha ocHoBe coAepxaHr.rr.
PexouenAaqvv Ha ocHoBe cKpbrrbrx Saxropon

Co4epxan[e flpaKTrrrrecKlrx saHsrflfi

Tepra 6.3. 3narcoMcrBo c BpeMeHHbrMH pflAarrn. SreureHTapHbre MeroAbr anaJrrr3a
BpeMeHHbrx pflAoB. MoAe;ru ARIMA, GARCH

3leueurapHble anropll:ruu o6pa6orKr.r BpeMeHHbrx prAoB. 3reuenrapHbre MeroAbr aHirJrr,r3a
BpeMeHHbIx pqAoB. Mo4enu ARIMA u GARCH. llporHost4poBaHrae gsaqeuufi Ha r{x ocHoBe.
MoAelIa aBToperpeccul{ ycnoBHofi rerepocKeAacrr.rqHocrr.r. Cuurylapnrrfi cuexrpa,'muufi aHirJrr.r3.

Ne

MOI
yns

Hauuesonasue
reMbr (pasaera)

AI{CIIU NJII,IHbI

Teua
npaKTLrqecKoro

3AHflTt4fl,

Co4epxaurEe
rrpaKTr.rqecKoro

3AHflTI,,,.fl

Bonpocrr x
npaKTurrecKoMy 3aHSTr.Irc

6.

Teua6.2.
BneAesue u
rraccuSuxaqur
peKoMeHIaTeJrbH

bIX CLICTEM.

Komra6oparunua
s dulrrpaqux

PeroueH4arelr
HbIC CI4CTCMbI

BuArr
peKoMeHAaTeJrbHbrx

cucreM. Paspa6orxa u
rpe6onanu, K

peKoMeHAaTeJrbHbrM

CLICTeMaM.

@arropsr, Korophre
MOryT JreXaTb B OCHOBe

peKoMeHAaTeJIbHbrx

cI4CTeM.
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Cnyuafinsre MapKoBcKr4e rrpoueccu. HeftponHbre cerr4
uguenenufi Bo BpeMeHHoM psAe.

B aHilJrr.r3e BpeMeHHbrx prAoB. floucrc

Colepxanrle flpaxTrrqecrcrrx sauqrufi

No uo4yrr HauN{enosaHr,re

reMbr (pasaena)

IUCqUnnr,rHbr

Teua
npaKTr{qecK
oro 3aH{Tr,rs

Cogepxanue
IIpaKTr.rqecKofo

3AHflTUfl,

Boupocrr r
rIpaKTr,rqecKoMy

3AH'THIO

6.

Terrra 6.3.

3HaxoN{crso c

BpeMeHHbrMl,r

pflLaMId.

3reueurapuue
MeTOAbr aHanu3a

BpeMeHHbrx pr.(oB.

MoAerra ARIMA,
GARCH

O6pa6orxa
BpeMeHHbrx

psAoB.

MoAerpr ARIMA u
GARCH.
flporuo:upoBaHr.re
gHa.reHuft Ha r,rx

ocHoBe

MeroAu
nporHo3r.rpoBaHr4
g IIEH

Terrla 6.4. O6pa6orxa ecrecrBeHHoro s3brrca (NLP). BneAeHue B aBToMarr.rqecrcyro
o6pa6orxy reKcra. Crpyrcrypa cJIoBa. MopQo.norns. Tenarrqecxoe MoAeJrlrpoBaHrre.

Bne4eHue n o6pa6orry reKcra. Mop$onoruqecxufi u cr{HTaKcuqecxufi aH€urrr3,
gucrpu6yrvtBHas ceMaHTLIKa Ia uH$opuaUuonnrrft rorrcK. K:raccusuxarlrrfl B AOT. Cnuxenue
piBMepHocrl{ n nexropHofi MoIeJI[I, rraccnQuxar\vtfl, r,r3B.]rer{eHue uu@opua\Lru. fenepaqu.u
reKcroB. TpaucQoprraepu. Toreuu3arfns'. BPE. BERT. Cnonapu. flo4xpenneHr,re 3HaHHfi. -flsHxosHe
MoAenH. .f,srmosrle MoAenI4. Sequence to sequence-tL'rropuTMbr. I4nsoprraarluossrrfi rroprcK.
CuHraxcpt'recxufi aHaJILI3. O6sop cyuecrByroulnx 6lr6nr{orex, Hx r.rcloJrb3oBaHrde }r Aopa6orxa.
I'lcnomsosaHlde BHeIITHI4X pecypcon. fprsnbre reKcrbr: rrro gro raKoe 14 KaK c Hr.rMr.r pa6orars.
,{nctpu6yrvtBnas ceMaHTI{Ka. rlar6orsr: pas6op rcHepaur,ru reKcroB. Hefipocerz a.[q NLP.

Coqepxanue rrpaKTrrrrecxrrx lansr[fi

J,,lb rrlo4ynr HanMeHoeaHHe

reMbr (pa:aena)
AI,ICUPITIJII,IHbI

Terrra

IIpaKTr,rqecK

OTO 3AH,'ITH'

Co4epxauue
npaKTr4qecKoro

3AHflTUfl

Boupocu r
npaKTurrecKoMy

3AH'TI,IIO

6.

Teua 6.4.

O6pa6orr<a

ecTecTBeHHoro
q3brKa (NLP).
Bne4eurae n

aBTOMaTr4rrecKyro

o6pa6orxy reKcra.
Crpyxrypa cJroBa.

Mop$onorur.

TeNaaruqecxoe

MOAenr,rpoBaHlre.

O6pa6orxa
ECTCCTBEHH

oto r3blKa

CNLP)

Mop@ororuqecKu
itu
CI,IHTAKCI4I{CCrUfi

aHutu3,
4racrpn6yrvtBnafl,
CEMAHTI,IKA I,I

nu$oprr,raquoHsufi
IIOI,ICK,

Pa":pa6orxa
uar6oron 4lr
OTqETHOCTH I,I

aHurur3a.
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Terra 6.5. KouurrcTepuoe 3peHrre. Brrge;renne [prr3uaKoB rr rrorrcK rroxox[x
nro6paxenuft. CerpreHTarlrrr rr Aererrllrq o6rexros.

Bne4euue B KoMnbrorepHoe 3peHr.re. TexHraxN Marrrr,rHHoro 3peHr.rq. Basosas reopufl. O6sop
reficon [pI4MeHeHI4x. Pas6op pei]nbHbrx 3aAaq: pyKonr.rcHbrfi eno4, AereKrrr.r, u cerMeHTaur{,
o6rerroe ua ltso6paxeHl4l4. 3a.ua.ru AereKur{u H cerMeHTa\uu. CeeprovHue nefipouHbre cerra.
O6yvenue cn0prouuofi ceru Ha npaKTr,rKe. Pexyppenrnsre Hefipouuue cerr.t B 3aAat{ax
KoMnblorepHoro 3peHLIr: Image Captioning. Bugereuue npr.r3HaKoB u noHcK rroxox[x
uso6paxennfi . flopoxAaroque MoAenH.

Cogepxan[e npaKTrrqecnr{x sauqrrlfi

Teua 6.6.IloaroroBKa MoAeJrH. Mamnnnoe o6y.reHue rro [paxTurrecKoMy reficy.

Pa-:pa6otra u BHeApeHI{e co6crseHHoro Ml-peruenur/npoexra tu6o pa:pa6orxa
npeAnoxeHHoro HaMr{ xefica.

Cogepxau[e flpaxTurrecKrrx lansrNfi

llb
MOI
ynfl

HauueuonaHr,re reMbr
(pasaena)

A14CrIuIInr.rHbr

Teua
rrpaKTrrqec

KOrO

3aHsTUfl,

Cogepxauue
npaKTr,rqecKoro 3aHrT[r,

Boupocrr r
npaKTr,rqecKoMy

3AHqTHIO

6.

Teua 6.5.
Konanrrorepuoe
3peHr.re

BsrAeresue
lpr,r3HaKoB I,r [oprcK
IIoxoxux
neo6paxeuuft
Cerueurauus n

AereKur4, o6reKroe

Kounrror
epHoe

3peHr,re

Texuzru MaIIrr,rHHoro

3peHr{fl
O6yveuue cn€prounofi
ceTr,r Ha rrpaKTI,IKe

Irb

MOA

ynfl

HauuesonaHue reMbr
(pa:aera)

AI,ICUUIIJI14 HbI

Teua
npaKTr.rqecKo

rO 3AH'TI,IS

Co4epNanue
rIpaKTr4qecKoro

3aHflTVtfl,

Bonpocsr r
npaKTr,rqecKoMy

3AHqTHIO

6.

Tel,ra 6.6.

floArorosxa MoAeJrr,r

Maurunuoe o6yveHue

no [paKTur{ecKoMy

reficy

flocrpoenue
ML-nrolemr
An, perueHr.r,

3aAarr

Paspa6orxa u
BHeApeHr.re ML-
perrreHr.r,

Ml.-uolenb Anq
peIIreHr,rq

npoQeccuoHirJrbHbrx

3aAaq
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CogepxaHue caMocroqrefl rnoft pa6orrr c"'rynr are,refi

Ocnosnas Ilenb caMocrorreJrbHofi pa6oru cnyurarenefi -:arpenJreHue 3uauufi, lonyqeHHbrx
B xo.qe neKur{oHHbrx r{ [paKTuqecKr,rx zar^stuit.

Oopua KoHTpoJrfl

B flpoqecce o6yvenua ocyuecrBnrerc, rexyuufi KoHTponb sHaHufi yt npoMexyror{Ha,
aTTecTarlrrr.

Texyrunfi KoHTponb - r $opnre recrupoBaHrrr, cocrorruero u3 Aecqru BolpocoB c Bapr.raHTaMr.r
orBeroB, oAHH I,I3 Koropblx npaBl{nbHbrit, nLu perreHl{, Tr,rrroBbrx 3aAarr.

flpouexyrorrHuul arrecrallu, BbrrroJrHeHI,Ie lpoMexyrorrHoro recrr,IpoBaHr,rs uJrvr
lpaKTr.rqecKofo 3aAaHr,rq ro MoAynro.

Cnucon Jrrrreparypbr

Ocnonnaq Jrrrreparypa
l. 3apanaeucrux, E. fl. OcHoesI 6usnec-nH(fopMaruKr4: yue6uur u npaKrr4KyM An, 6axa-naepuuravt

Marl{crparyprt I E. ll. 3apaMeHcKrrx. - Mocrsa: I4s4are.nrcrno }Opafir ,2018. - 407 c. - 
(Bucruee

o6pa:onanue). - ISBN 978-5-9916-8210-7. - Texcr : 3nexrpoHusfi llO6pa:onarerrbHzrf, nnarQopnra
IOpaftr [cafir]. - URL: https://urait.nr/bcode/413823 (,uara o6parqeuuq: 10.04.2022).

Hauprenonanue (co4epxcanue)
TeMbr, tro Koropofi upelycuorpeHa (Doprru H MeroAbt npoBeAeHrrfl

Maurunsoe o6yvenlre u Data Science.
OcHosHHe HHcrpyMeHru o6pa6orru

6omurux AaHHbrx. HADOOP &

I,Isyuenue Br4AeoneKrlufi , ocHoruofi ra

AorronHr,rrelrsofi nr.rreparypbr no
nporpaMMe, peul eHr{e flpaKTrrr{ecKr,rx 3a,4aq

c rprrMeHeHraeu 30 u IOT
Bne4eHrae z xlaccu$uKarlu.,r

peKoMeHAaTeJIbHbrX CtrCTeM.

Korna6oparr.rBHrur $u.nrrpaqur

lleyvenue Br,rAeoneKrlrEft, ocnonnofi u
AoronHr.rrelrnoft nlrreparypbr no

nporpaMMe, pe[reHr{e [paKTuqecKr.rx 3aAaq

c [pr,rMeHegprenr 30 u

Terua 6.3

3HaKoNrcrso c BpeMeHHbrMtr pfl2lav.tt

3reueurapHbre MeroAbr ananr.r3a

BpeMeHHbrx psAoB

MoAemz ARIMA, GARCH

I4:yvenae BuAeoneKrlufi, ocnonuofi r,r

AolonHr.rTelrsofi nr4TepaTypBr no
nporpaMMe, pelreHr.re [paKTr.rqecKr.rx 3 aAaq

c rrpr{MeHenueu 30 u IOT

O6pa6orra ecrecrBeHHoro r3brKa

(NLP). BeeAeHue B aBroMarr.rqecryro

o6pa6orxy rexcra
Crpyrrypa crroBa. Mop$o:rorur
TeuaruqecKoe MoAenr.rpoBaHr,re

Irlsyveune BuleoneKunfi, ocuonxofi u
AorroJrHrrrelruofi nnreparypbr rro

lporpaMMe, pe[reHue npaKTr.rqecKr.rx 3aAaq
c rpr.rMeHeHuevr 30 u IOT

Teua 6.5

KouutrcrepHoe 3peHr,re

BrueleHue rrprr3HaKoB r.r rroprcK

[oxoxr4x u:o6paxenuft
CerueHraqu, r.r AereKuus o6rerros

I4syveuue Br.rAeoneruufi, ocuonuofi u
AononHr{Telruoft nrrreparypbr lro

nporpaMMe, pe[reHue npaKTr,rqecKux 3aAaq
c rrprrMeHenneu 30 u IOT

flogroronxa MolenI,t. Maruunuoe
o6yveHue ro npaKrr.rqecKoMy xeficy.

Irlsyuenue Br,rAeoneKuufi, ocnonnofi z
nononHr.rrelrsofi nr{reparypbr rro

nporpaMMe, pe[reHHe [paKTr.rqecKr,Ix 3aAar{
c rpr.rMeHenueu 30 u nOT
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Opranu:aq[oHHo-rreAaf orr{rrecrcue ycJroBrrfl peaJrrr3arlnn [porpaMMr,r

1. IlpuurenfleMr,re o6paronareJrbHbre rexHoJror[n, Qopumr rr MeroAbr o6yvenun, B ToM
rrr{cJle rrHTepaKTrrBHbre.

O6pa:onareJlrHarr rrporpaMMa paccqr.rraHa Ha 144 axaleMr.rqecKprx qacoB o6yuenu.a u
BKJrroqaer [epeqeHb yve6urrx reM, TeMaruKy, Br,rAbr 3auxruit, [peAHa3HaqeHHbrx AJu rroBhrrrreHr4.rr

ypoBH, zuauuit, coBeplxeucrBoBaHu, [paKTr4rrecxr,rx yMeHr,rfi r,r nansrroe, neo6xoAr4Mbrx AJUr

perrreHntr 3ailaq, [pelycMorpeHHbrx nporpaMMo fi o6y uenwt.z
O6pa:onareJlbHa, AeqrerLuocrb cnylrare:reft upe4ycMarpr.rBaer cneAyroulre Br,r.qbr yue6uux

zaustuit:
O NEKIII4H;

. rpaKTI,IqecKI{e 3aHfl"tptflj

. KOHTpOnbHO-npoBepoqHbre zartgtus..3

B o6pasorareJlbHoM rrpoqecce [pr.rMeHsrorc, pasnoo6pa:nue (popnu pa6orsr co
c[yrxaTen_flMr{, K KoTopbrM oTHocrTc, :

. JIeKIIUOUHUfi KypC - CI4CTeMarr43r,rpOBaHr,Ie OCHOB TeopeTurrecKux sHaHfifi yI nepeAoBoro
npaKT}IqecKoro olbrTa.

. TPAKTI.IqECKI,IC 3AHflTUfl. - AHIIJII43 HOPMATI,IBHbIX IIPABOBrIX AKTOB I,I IPAKTI4TIECKI4X CrryAqlz,fl,
p errre H r{ e xe fi c o s pr rrp arTr.r Ko - opr{ eHTr{po BaHH hrx za1arruit.

o refic-craIupr - pI3yqeHI,Ie KoHKperHbrx cr.rryaqrfi u: nparrur<n (case-study). fux nrrnoJrHeHr.r,
AaHHoro Bkrra 3a4aruEfi o6yuarcru[rMcf, AorNua 6rrru npeAcraBneHa B nucsueuuofi $opure
nu(fopuaqnx orHocLIreJIbHo peamuofi ckrryar\krvr (npo(peccrEona,rsHoft vtrv NuaueHnofi) ra

rIocraBJIeHbI KoHKperHbIe 3aAarII4 e€ u:yuenua npo6rerrasr, o6yuaroruuec, anarkt3krpyror pa3nutlHbre
acrreKTbr npo6reusr r{ rrpeAnararor nupa6oranHbre pe[reHr,r, ;

o recrl{PoBaHlle 9TO CTaHAaprr.I:UpOnanurrfi MeroA orIeHK[ Z]F.aUnit, yuenufi, HaBbrKoB
o6yuarotquxcx. B [porpaMMe npuMeHrercs gnexTpoHHoe recrr4poBaHr.re Ha 6aze cucreMbr
Ar{craHrlr.roHHoro o6yuenua (CAO) Ot4 Hancoeoro yHr.rBepcr,rrera.

2. llepeveur nnQopMaIIIroHHbIx rexHoJrornfi, ucnoJ,rb3yeMbrx rrpll ocyqecrBJreHlrrr
o6paronareJrbHoro rrpoqecca rro Kypcy.

flporpatrrraa peanll3yerc, tro oqHo-sao.rHofi (foprrae o6yuenur c ucloJrb3oBaHueM
ALIoTaHIILIoHHbIX o6pasonareJlbHbrx rexuo;rornfi v 3neKTpoHHoro o6yuenux [ocpeAcrBoM
ranSopuaquoHHo-TeJIeKoMMyHLrKarIrroHHbrx cereft npu o[ocpeAoBaHHoM ssalrlaoAeftcrBt4r.r
o6yuaroqn xcs. vt rteAarorurrecrux pa6orunxon.

3.nexrponuoe o6yveHlre c [crloJrb3oBaHrreM Ar{craHrlrroHHbrx o6parorareJrbHbrx rexnonorufi
O6yuenrae cny[rarenefi nponogurcfl B CIO <DunyHr.rBepcr{Tera c r4crroJrb3oBaHr.re cerr.r

ZnrepHer c pa6ouux Mecr r,rJrr,r JrlrqHbrx KoMlbrorepon clyruare;refi.
Bce c:ryurareJlll flporpaMMbr, Ao HaqirJra o6yueHr.r{ [onyqzuor Ha gJreKTpoHHyro [orrry

nn(foprr,raquoHHble [LIcbMa c JIorr{HoM r.r naponeM Ans Aocryna K Jrr{qHoMy ra6unery na ClO u x
pacillzcaHuro [poBeAenua y.re6nrrx ganqrufi .

S,rexrponnrrfi yve6urrfi rconrenr rro [porpaMMe
B pauxax o6yuenzx no [porpaMMe An, cnyruarenefi na nlarsopnre CIO 6yayr piBMerrleHbr

yve6urre Marepr,rrL'rbr, cocro{rqrIe r43 :

o yue6uofi nporpanaMbr AorlonHurelrHofi [porpaMMbr rroBbrrrreHr4x xna.nusu Kar\Lrv;
. pacmzcaHrfl.3arflTuft uo [porpaMMe An, cnyrrarelefi;
o yue6no-MeroAl,Iqecxllx MareputuroB, neo6xoAurubrx AJr.f, ocBoeHufi o6pasonare;mnofi [porpaMMbr;

2 npegyclaarpilBaerc.q Bo3MoxHocrb npoBe.ueH E zauntwit B pexr4Me ee6ur-rapoe
3 npouexyrorrHa.q rz r4ToroBa.E arrecrai-Irzr4 npoBog.frTc fr uepes ClO
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. BOIIpOCOB An' CaMOrrpOBepKra;

o KoHTpoJrbHbrx saIia]Huit;
. IIpe3eHTaULIOHHbIx MaTepuifnoB;
. BUACOJIEKIII,Ift (AC6UTTAPON) UO PAS6OPY NPAKTI,IqECKI,IX 3AAAHV' I.I OTBCTOB HA CJIOXHbIC BOIIPOCbI.

B nepuo.u o6yuenur BceM cnymareJreM 6yaer AocrynHa rexHr.rqecKar ra un$opMarluoHna;r
loAAepxKa no oneKTponnofi uoqre, rrporpaMnr o6uena coo6uenusMu [ns. cuapr$onoB r{ Apyr[x
ycrpoficrn r,r B Br.{Ae <ropruefi rvr:avrt>> no rereSouy, Koropzu BKrrotraer e ce6.f,:

. KoHcynbraur4[r cnyrxareneft uo co.4epxarelrnofi qacrr.r Kypca u pa6ore;

. B3al,IMo4eficrnue cnylxarenq c orBercrBeHHbrMr,{ nuqaMr,r An, orBeror na o6parrleHr,rfl cnyuarerefi.

B parrxax corrpoBoxcAeullfl rlpoqecca o6yvennr C;ryruarelefr @unynunepclrrer:
. rrpeAocraBJrrer Jrorr.rHbr r{ naponu Anfl perrrcrparJLru o6yuaeusx n C[O;
. ar(Mr.rHr.rcrpr{pyer CAO;
. co3Aaer BcrpoeHHyro cprcreMy B3auMoAeficrel,Is crrymarereft n pexuMe peanbHoro BpeMeHr.r

rlocpeAcrBoM qaroB I4 B acvHxpoHHoM pexraMe rrocpeAcrBoM 3neKTpoHnofi noqru u (fopyuon;
. [onyqaer v aHaJrut3r{pyer pe3ynbrarhr o6yveuur Clyurarelefi.

Konraxrnan {opua s:aurroAefi crBr{fl co cJryrrrarerqMfi:
o Jleruuu peanl{3ylorcx n $opuare Online ne6unapon c Bo3MoxHocrbro KoHTaKTa [penoAaBareJr.fi co

cnyrrarenf,Ml,I, BorlpocoB LI orBeroe n Online pexr4Me, e AanrHeftmeM 3arlucu [poBeAeHHbrx
ne6uuapon BbIKnaAbIBaIorc.rI B CIO ulum Ha r,rHbre ular$opurr Br,rAeoxocryrHta) qro rro3BoJrfler
cnylxaTenrM nyqme ycBor,rTb MaTeplran.

. flpaxruqecKue 3aHflTvIs. rpoBoAsrcx n (fopuare Online re6unapon c Bo3MoxHocrbro KoHTaKTa
rrpenoAaBareJr{ co cnyuarensMr,r, BorrpocoB r4 orBeros s Online pexr.rMe.

YcJros[q 4rr Qynxqlroul.rpoBaH[fl sJremTponnofi unQopnraqnonno-o6pa3oBareJrbnofi cpe4nr

3rerrponnrre
unSopuaqr4oHHbre
pecypcbr

B:zilsalg'sr:zir
Hararvrenonanue o6opy Lorialils.,

Ilporparrauuoro o6ecneqeHr.r.rr

Cucrenaa ALrcraHrlrroHHoro
o6y.renux, cr{creMa
ru4eorou$epeHrIcBfl 3r{

- Bce nu4rr xourarrnofi
pa6orbr

- BrruorHenprs
IlpaKTr,rqecKoro 3aAaHr4{ :

IlpaKTr,rqe c K},Ie 3 aAaHV s.

IIo MoIynsM Kypca
- Irlroronoe
TCCTI,IPOBAHI4E

Kouurrorep, rroAKnroqeuuufi r
ceru I4nrepHer; r.rHTepHer-

6paysep; Adobe Reader

3. Ouucanrre Marep[aJrbuo-TexHrrrrecKofi 6a3rr, neo6xognprofi A.[s ocyqecrBJreHr!fl
o6paronareJrbHoro flpoqecca.

HauMenoeaHrae
cIIerluanr,r3upoBaHHbrx
yue6nsx uorrlerqenrafi

BrA saHsrufi
HaraMenosaHue

o6opyAoeanua,
lporpaMMHoro o6ecneqeHr,r,

Y.Ie6Hrrfi r.rHTepaKTLreHHfi

rpeuaxepHufi rc.nacc
flpaxruue c Kkre 3alaflTus.

MymrlrlaeArafi noe o6opy,uonauue,
KoMrrbroreprr, M(DY.

Kounrrcrep, noAKnloqennrrfi x
ceru I4HrepHer, r.rHTepHer-

6paysep. Adobe Reader, r,r r.A.

Marepua-nrHo-TexHllvecKlre ycnoBr,rfl coorBercrByror leficrnyrorquu caHurapHhrM vt

rrpoTr.rBorroxapHbrM rrpaBr.rnaM r4 HopMaM.
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flpn npoeereHvet yve6nrx zassruit c [pLIMeHeHr.reM Ar.rcraHur{oHHbrx o6pasonareJrbHbrx
texuolorrfi (.4OT) y cnylxarenq AonxeH 6rrrr nepconalrnufi KoMflbrorep, ocnaulennrrfi
cpeAcrBaMl,r BBoAa H BbIBoAa:eyroeofi nn$opuaqrru, c AocrynoM B cerb r{HTepHer.

4. Kagponoe oOecneqenue o6pa3oBareJrbHoro rrpoqecca.

B pearusaquu [porpaMMbr rrpt4H[rMaror yqacrr.re npo$eccopcKo-npenoAaBareJrbcxrafi cocrae
@uuancosoro yHl,IBepcurera, a raKxe r4Hbre raaru$uqnpoBaHHbre rrpaKTrrxr4 u axcuepru.4

5. Bsrganaeprrrft IoKyMeHT.

YAocronepeH[Ie o [oBbIIrIeHI,Iu xnanu$uKarl]ru @unancosoro yHr{Bepcr,rrera nprE flpaeureJrbcrBe
Poccuficrofi (Deaepauuu.

Ouucanue clrcreMbr orIeHK[r KaqecrBa ocBoeHlrr rrpofpaMMbr

Kourpolr pe3yn6TaroB ocBoeHI{, flporpaMMbr rroBbrrrreHur rnarusuraur{u ocyuecrBnflercfl,
B xoAe reKylrlero KoHTpon, ycneBaeMocrr,r. [poMexyrounofi arrecrauuv ra uroroeofi arrecrarlr4r,r.

1. Texyuufi KoHTpoJrb ycneBaeMocru ocyqecrBnrerc, B npoqecce r{3yqeHr{t
cnylxarenruu yue6uoro Marepuara B Qopue BbrrroJrHeHr.r, npaKTr.rqecKr.rx zaAauuit, pas6opa
lpaKrLIqecKLIx cl,ITyauuit uttu recrr,rpoBaHlrq IIo xax4ofi TeMe B Jrr,rrrHoM xa6zuere cnyuarenq.

BosMoxHrre BrrAbr reKyrrlero KoHTpod'rs:
o Kosrpo:r czcreuofi CAO KoJrrrqecrBa, r,r3yr{eHHbrx cnyrxareneM nugeo:rexqrafi, TeKcroBbrx

MaTepr.riuroB.

KoHrponr cucreuofi CIO nunorHeHr,r.f, npaKTr.rqecxlrx 3aAaHr,rfi no reuau.
TecruponaHl{e - cny[IarenrM npeAnaraercs. n (fopuare caMocrorrelsHofi pa6orrr orBerr4Tb Ha
Bolpocbr.
floceruesue H aKTzBHocrb Ha ayAprropHbrx 3aHrrr.rsx.

2, IlporvrexrytorlHafl arrecrallnfl npoBoAr{Tc, B Qopue 3aqera B BrrAe BbrrroJrHeHr.r,
lpaKTl'IqecKoro I'IJII'I TecToBoro 3a4aHun c BbIcTaBJIeHLIeM oIIeHrIa n C.{O - ((3aqTeHo); (He3ar{TeHo)).

lloprqox BbIuoJrHeHHfl rlpal(Turlecxoro 3aAaHHq: npaKTr.rqecKrre 3aAaHr4q rto MoAynsM
Kypca BblflonHqlorcfl cnylxarenqMu Ha JrurrHbrx KoMrrbrorepax, n rpe6yeuou nporpaMMHoM
o6ecneqesvu I,I BbIKJIaAbIBaIorc, cnyurarenrMu B rr.rrrHou ra6uuere ClO B BrrAe ccbrnor.

Kpnrepuu oIIeHrrBaHHq: KpuTeplrr.r BbrcraBreHufl. orleHKr.r 3a BbrrroJrHeHne npaKTr{qecKoro
3aLaHVfl. npI,IBeAeHbr s ra6,'ruue:

Kpurepr.ru K BbrcraBJrenrrrc orleHrcrr
Oqenrca 3a BbrrroJrueHue flpaKTrrqecxoro

3aAaHrrfl tro MoAyJrflM

oueHKa BbIcTaBnreTc, npH Hilrutquu cepbe3Hblx
ruru6or u upo6e.non B 3HaHr.rqx [pr,r BbrnonHeHpr[

flpaKTl,rqecKoro 3aAaHr.rs.

HE3AI{TEHO

orIeHKa BbrcTaBJrqeTcq flpu BbrloJrHeHI,I[
npaKTr,rqecKoto 3aAaHrafl B cooTBeTcTByroqeM

nporpaMMHou o6ecneqeHur.r B rroJrHoM

cooTBeTcTBHU CO BCeMH nyHKTaMr{ 3aI.AHUfl; A

3aqTeHo

a

a

a npenogaBareJrbcKr4rZ cocrae, yuacreyrcqzrZ
nporpaMMbr v onbrr npaKTrzrlecrcolZ pa6orur no

e o6yueantw, I4Meer oEbIT
TeMarilKe o6yueHux
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Taxxe pa6oru uMeroq[e HeKoropbre
HOCTI,I B BbINOJIHEHVIIII V OTIIIrcAHUVI ufl

Ilopr4orc rIpoBeAeHIrq recr[poBaHuq: Tecrr.{poBaHr{e npoBoAvtrcr, c Jrr4qHoro KoMr]brorepa
cnylraren.,I, 20 recronblx BonpocoB rro or.qeJrbHbrM MoAyJrrM, 60 uuu., KoJrr.{qecrBo rrorrbrroK - 2 to
KaxAoMy MoAynro.

Kpurepun BbrcraBJleHr,rs orIeHKu 3a npoMexyroqHoe recrlrpoBaHpre npprBeAensr e ra6ruue:

Ko;ru.recrBo rrpaBrrJrbHbrx orBeroB rlplr
TecTlrpoBaHrrIl

Ouenxa Ba rrpoMelryrorrHoe recrlrpoBaHlre no
AIICq[rrJrrrHe

>500h 3aqTeHo
<500h He3aqTeHo

3. llroronafl arrecrarlrrfl
flocle ycIrelrlHoro ocBoeHr.rr Bcex MoAynefi nporpaMMbr r.r ycnernHoro [poxox.4eHr.rs

rlpoMexyro.rHofi arrecrar\Lrut, AJu cnylrarelefi, :anepruarcrrlrax o6y.renue o6sgaremHofi, xnltercl
r,rToroBa, aTTecTarlr4r.

IlponeAenlre lrroroBofi arrecraquu. ZroroBa, arrecrarryfl. npoBoAuTcx n Sopvre 3arqr,rrbr
uroronofi [paKTl4qecxofi pa6orbr, BbrrroJrHeHr.rfl npaKTuqecKoro 3aRa]F.us. [r orflpaBKr.r Ha rrpoBepKy
3anldgvt BI,IAeO3aIIILITbI.

flparuuuecxax pa6ora cocrot4r us nrr6opa Lrailt4BkrryurbHoro refica (na6op gannrrx) u
BbInoJrHeHI,Iu zaAauuit, Koropble oxBarblBalor Bce [paKTutrecKue Mero.4br, rroAxoAbr B

coorBercrBylouux nporpaMMHbrx npo.{yKTax, [pr,rMeHreMbre B Marrrr4HHou o6yueunu v anaJwl:,e
6olrruux AaHHbIx paccMorpeHHbre u v3yr{eHHbre B coorBercrByrouprx reMax B paMKax yue6noft
rporpaMMbr.

B pe3ynbrl{pyrcuyrc oueHKy IIo upaxruuecrofi pa6ore BxoAr.rr oueHKa ypoBHq
c$opuraponaHHocrl4 y cnymaren, yHr4BepcirJrbHbrx r.r npo$eccproHiurbHbrx KoMnereHrluit, a raxxe
orIeHKI,I co6creeHHo pe3ynbrara/npo4yrra, [oJryqeHHoro B xoAe BbrrroJrHeH[ra pa6oru.

flopx4or rIpoBeAeHI,Is Erorosofi arrecrarlfiu: [ucLMeHHrrft oreer Ha npaKTr.rqecKyro pa6ory
I,I3arll4cb 3arIIpITbI pa6oru c BbIcTaBJIeHLIeM orleHKr.r IIo 4 

'uurc]HoitrxKirJre: 
"uey4onlernopure.nruo";

"yAonnernopI4terbuo ", "xopouo ", " orrl,I.rHo".

Kpureplru oIIeHIrBaHlafli rnfl, BbrcraBJreHru orIeHK[r rro r.rroroBofi arrecraqzpr ueo6xoAr.rMo
rroJrb3oBaTbcs cneAyroql,IMlr Kpl{Tepr4flMr,r, [pr,rBeAeHHbIMr,r n ra6luqe.

Kpurepnu orleHKrr nroronofi arrecrarlrouuoft pa6orrr.

Kpnrepuu K BbrcraBJrenrr
rc orleHKrr / Oqenra 3a rrro
roByro aTTecTarl[oHHyro
paoorv IIo [porpaMMe

orIeHKa BbrcraBJrgercr rrpu HaJruquu cepbe3Hhrx oruu6ox pt

upo6elon B 3HaHr,rsx B [parTr.rqecroft pa6ore HeyAoBneTBopr,rTenbHo

orIeHKa BbrcraBJl[ercs rrpu HaJrvrqvtr4 or.{e.]rbHbrx neroqnocrefi r
oTBeTaX, npl4 HenOnHbIX OTBeTaX Ha 3aAanJl.cfl,, qaCTUr{HOM

BhIrIoJIHeHHu zaaaruuit ruru npu leuturtt4kt:aNae.{aHufi x
npaKTur{ecrofi pa6ore Herrpr.rHur.rfluzrnbHoro xapaKTepa

(ouucru, crryuafinrre ourn6xu apn$naernuecKoro xapaKTepa,
rpaMMarr,rtrecKr.re orun6rz)

yAoBnerBopr,rTenbHo

orIeHKa BbrcTaB.[seTcq npr4 r{ururlvtpr BepHhrx oTBeToB Ha Bce

3a1arufl. B xoAe BbrrroJrHeHr,r, npaKTuqecrcofi pa6orbr, rrptr
rpaMorHoM BbrnoJlHeHr,rr,r Bcex zagauuit., Ho rrpu orcyrcrBr{rr

OTNI,ITII,ITEJIbHbIX IIPI,I3HAKOB. KAK. HAIPI,{MEP :,IICTIIJIbHbIX

xopoIIIo
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BbrKJraAoK r,rJril IIofl cH e]F,ili4, KarIecTBeHHoro o oopM reH:/^fl
pa6oru

oueHKa BbrcraBlseTcs nppr qeTKoM AocTr,rxeHr,ru qenr4 r,

BbrrroJrHeHr,ru Bcex sa2lanuir npaKTprtrecrofi pa6oru, To ecrb rrpr4

:aaJrtrrtprr noJIHbIx (c 4era-urublMpl noqcHeHH.f,MI,I BbIKJIaAoK H

nunogon), opr4rrrHanbHbrx r,r [paBunrHbrx peurenufi, a raKxe
rrpu nonHbrx u pa3BepHyTbrx oTBeTax Ha KoMMeHTapw
flpeloAaBar erfl u nroroeofi arrecrarluouuofi xouucculz

OTJI14qHO

flo oxouqanuu o6yueHl{.,r KaxAhrfi cryurareJrb 3alorHqer Auxery oueHKr,r o6yveuur.

Oqenoqnbre MarepuaJrbr

rlDunreprr roupocon A.trq rexvulero rconrpofls gnaHflfi

1. Moqy"rr 1. llncrpyMeHTbr rr MeroAbr 6rsHec-auaJrrrruKrr
1.l.Kax co3Aarb fyu -ra6rurqy
1.2.Kax cAenarb HacrpauBaeuuft $nrlrrp n fyu -ra6luqe
l.3.9ro raKoe 6usHec-aHanr.rrr.rKa

l.4.Karc yAirnr.rrb t BoccraHonurs ra6mrqy
1 .5.9ro qBrrerc, sau6oree BaxHbrM acneKToM aHzrJrr4Tr{qecxofi orqerHocrr.r
1 . 6. Cro.nrxo Google-ra6luqu noA.qepxr.rBaer rurroB AaHHbrx
I.7.C xaroro KJrroqeBoro cJroBa Haqr,rHaercq onpeAeneHrae $ynxqrau
I . 8.KarcosH rrper.rMyrrlecrBa r{cnonb3oBaHr.r, Google-ra6Jruubr
l.9.Eclra SyHrcIIur AonxHa Bo3BparrlarE pe3ynbrar, KaKEur r4crronmyerc, r,rHcrpyKrlr.rfl
1 .10. Pa6oqufi rucr Google-ra6mluH sro
l.l l. Kaxue rr.rrrbr AaHHbrx roAlepxrrBarorcq n Google-ra6luusl
1.12. Or.{ero 3aBncur pe3ynbrar r.rMnopra CSV $afina
1.13. Kax nolyur,rrb locryrr K 3Har{eHrzrM B cnoBape
1.14. C nououlrrc raxofi SynKrlraln MoxHo rro.{cqr.rrarb KoJruqecrBo crpoK
1.15. K uapanaerpaM cBoAHrrx ra6m.rq He orHocrrct
1.16. Karc o6pa6arbrBarb BxoAHbre AaHHbre n Google-ra6luqrr
1.17. B qeu pa3Hprua MexAy reM, KorAa Synxqux range0

2. Mogy;m 2. Asawrz AaHHbrx c npHMeHeHreM Python
2.1. Cromro Python noAlepxuBaer rlrnoB AaHHbrx
2.2. C xaroro KnroqeBoro cJroBa Harrr,rHaercq oflpeAenenue Syurqnu
2.3. Kaxonu rper4MyllecrBa r{cnoJrb3oBaHr.r, Python
2.4. Ecru tpyuxlll4q.[onxHa Bo3Bparrlarb pe3ynbrar, KaKiur uc[onmyercs r4HcrpyKur,r,
2.5. tlro raxoe JroKaJ'rbHbre ra uo6alrsbre [epeMeHHbre B Python
2.6. Karcue rrrrrbr AaHHbrx ro.q.4epxr.rBarorcq n Python
2.7. tlro raxoe cnoBapb n Python
2.8. Karc uo.nyur{rb Aocryn K 3HaqeHr,rqM B cnoBape
2.9. 9ro raxoe a6crpaxqnr y cnoBapsvt ctr4cna n Python
2.10. Kax co3Aarb nycrofi KJracc n Python
2.1 1. Kar o6pa6arunarb BxoAHbre AaHHbre n Python
2.12. B r{eM pzrHr.rqa MexAy reM, KorAa $ynruux range0

3. Mogy,rr 3. Ilpuurenenue SQL grr pa6orbr c AaHHbTMH

3.1. KaK sHrrsAr{r 3arrpoc, AJrq BbrBoaa BCEX suaqeHuft us ra6rrqH Orders
3.2. Karue AaHHbre Mbr noryr{uM [r3 3Toro 3anpoca: select id, date, customer_name from Orders;
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3.3. Ecru .nu oruu6xa B 3anpoce: select id, date, customer_name from Orders where customer_name
: Mike;

3.4. 9ro uoraxer cneAylouprfi 3anpoc: select * from Orders where date between'2077-01-01' and
'2017-t2-3|',

3.5. 9ro nenepuo B 3anpoce: select id, date from Orders where seller_id: NULL;
3.6. flopx4or BbrnoJrHeHr.rr oreparopon AND u OR
3.7. rlro noraxer cneAyrorqafi :anpoc: select DISTINCT seller_id order by seller_id from Orders;
3.8. Brr6epnre KoppeKrHbrfi nprauep ucnoJrb3oBanur Synr<quu CONCAT
3.9. 9ro uoxaxer cneAyrorqufi :arpoc: select concat('indeX'," ", 'city') AS delivery_address from

Orders;
3.10. r{ro IloKaxer cneAylouprfi:anpoc: select id from Orders where year (date) > 2018;
3.1l. .{lr qero rrcron*yercs LIMIT: select * from Orders limit l0;
3.12. Bu6epvre npl4Mep [paBl4nbHo cocraBJreHHoro 3anpoca c r4cloJrb3oBaHr.reM arperupyroqefi

Qyurrruu SUM
3.13. Bu6epr4re KoppeKrHo cocraBrreHHufi sanpoc c Qynrquefi GROUP BY
3.14. 9ro IloKaxer cneAylouufi eanpoc: select seller_id, count(*) from Orders GROUP BY seller id

HAVING seller_id IN (2,4,6).

Mogylr 4. Bwzy atu3arlrrfl [aHHbrx
4.1. O6rqufi uoror pa6oru c Power BI - ...
4.2. CrarutaprHbre 6loru Power BI ...
4.3. Kollerqur roroBblx Bl43yuurbHbrx 3JreMeHToB, 3apaHee y[oprAoqeHHbrx B rraHeJrrx
MoHt4Topr.rHra r.r orqerax s Power BI - sro ...
4.4.PacmnpeHHble Bo3MoxHocru anaJrurruKlr c [oMorrlbro orqeroB rr Br.r3yirnuza\uit o6ecne.rusaer

4.5.3aAa'aa a*alruruna AaHHbIx I4Meer BaxHoe BJrr.rrHr{e Ha npor.r3BoAr.rreJrbHocrb ttpu cocraBJreHr,rpr
oTqeToB H aHaJtU3e AaHHbrX ...
4.6. fim H3BJreqeHr,rs Alaeit HeAenH ur na6opa Aar r.rcronb3yerc, ...
4.7. ltn co3ranufl. Bu3yirnbHoro 3JreMeHTa HyxHo ...
4.8. 9to6u IiMrloprl4posam ra6rr{qHbre AaHHrre c ne6-cafira e Power BI nyxuo ...
4.9. ltx o6napyNenvfl, cBrsr4 B AaHHbrx nocJre r.rx r.rMropra s Power BI Desktop ...
4.10 9ro6rr n Power BI pacupe4eJrlarb AaHHhre Aar rro roAaM, KBapraJraM, MecsrlaM r.r AHIM HyxHo

4.11 9ro6bl co3Aarb s Power BI npouexyroqHbre Bbrqr4cJreHus. H LaHHbte, Koropbre rpe6yercx
xpaHr{Tb KaK qacTb MoAeJrr,I, a He 3anpoca ...
4.12 lauuar $yHxqufi DAx rIo3BoJI.,Ier HctroJrb3oBarb HeaKTrnBHyro cBq3b rrpr,r BbrqucJreHr,rq
BbrpaxeHr4.,r Mephr ...
4.13. lauuufi rprn ALIarpaMMbI flBrsercfl san6olee noAxoA-srquM rnfl cpaBHeHru HecKoJrbKr.rx
3uaveuufi, Hanpr{Mep, npoAax no perr.roHaM - ...

Mogym 5. Ocnonubre MeroAbr MarrrrrHHoro o6yvenux
5.1 3aaaqa Knacrepr.r3arlur.r 3aKnroqaercf, B ...
5.2 3ala\aperpeccr4r{ cBoAurc, K ...
5.3 JlunefiHar, rIoJII4HoMLIiuIbHuur z rorapuSMlrrrecKair perpeccr{.fl orrr.rqarorc.s ...
5.4 SVM sro
5.5 KnaccuSuraqrax rroMoraer perxrrrb 3aAarru ....
5.6 llpo6:reua nepeo6yqeHr{f, B Ma[rr.rHHou o6y.reuul,l 3aKrroqaerc, ....
5.7 YserIa'{eHLIe KaKoro LI3 3TI,IX runepnapaMerpoB Moxer rrpuBecru x nepeo6yveHr,rro cryuafiuoro
Jreca ...
5.8 llpaenltblaas. nocJleAoBareJrbHocrb orarroB Knowledge Discovery in Databases - rpouecca
o6napyxenus, zsauui,t s 6a3ax AaHHbrx ...
5.9 Bomrnr.rHcrBo MeroAoB Data Mining 6ulu pa:pa6oraHbr B paMKax ...
5. 10 Marurannoe o6v.regue - gro . . .
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5.1 I I{enuo [or4cKa accour{arr.rBHbrx rrpaBr{n sBrrercfl ...
5.12 K rexHo,rrorr.rr4 rroroKoBoft o6pa6orru co6rrrufi B pexrrMe peanbHoro BpeMeHr{ orHocuTcs ...
5.13 B oroM srane rpoqecca CRISP-DM nporcxoAr4r rrpoBepxa rr.rrrore3 - 3ro ...
5.14 llepnyro MoAeJrb r.rcKyccrBeHnoro uefipona paspa6orirJr ...
5.15 PerpeccrroHHbre MoAenu orrucbrBaror ...
5.16 filt pacrpeAeneHHoro my6oxoro Marrrr{HHoro o6yveuua (Deep Learning) 6olrrue noAxoAr{r

$pefirranopr ...
5.17 Anropurla k-cpe.uHlrx npeAHa3HatreH An, perxeHvrs,3anaqu ...
5.18 Ouu6ra o6yveuufl- ...
5.19 B KnacrepHoM aHiIJII{3e .{n, olpeAeJreHr,r, 6rusocru Mexry K;racrepaMu r,rcrroJrb3yrorc,
MeTpr.rKrr ...
5.20 3aaa.rlr rlrflur{Hbre An, MarxprHHoro o6yueHur c yquTeneM:

Mogylr 6. fny6oxoe MaIrIIrHnoe o6y.renrre H o6pa6orxa 6o.nruux AaHHbrx
6.1. Hadoop - oro ...
6.2. BHssreHI,Ie KJII,IeHToB, Koropble, BeporrHo, rrepecraHyr nonb3oBarbcfl ycnyraMr{ KoMrraHlrlr B

6rnxafiurylo HeAeJIIo, orHocr,rrcq K 3aAarre ...
6.3. AlropLITMbI, LIclonByeMLIe An, peureHr.rs saraqv, o6rexru n xoropofi HyxHo pa3renr,rrr Ha
KJIACCbI:

6. 4. Pexo rr,reHAaTenbHbre clrcTeMbr [oApiBAeJrqrorcq Ha cneAyroqpre BHAbr

6. 5. KnaccuQuxauuu peKoMeHAareJrbHbrx cucreM
6.6. O6pa6orKa ecrecrBeHHoro fl3bma 3ro
6.7. Meroabr aHirJrn3a BpeMeHHbrx prlon
6.8. I,lccre4onauue u o6HapyNeuue uauuuofi (arropuruauu, cpeAcrBaMr,r ucKyccrBeHHoro
uurellexra) B cblpblx AaHHbrx cKpbrrbrx 3IHa]F.vit, Koropbre: paHee He 6sstu r.r3BecrHbr,
HeTpHBI{iMbHbI, rIpaKTI,IqeCKI,I IIOJre3Hbr, AOCTynHbI Anq [HTepnpeTaur{u rIeJIoBeKoM, Ha3brBaeTcq
6.9. O6pa6orKa ecrecrBeHHoro ,3brKa oro -
6. 10. Mop$onorur{ecKuit u custaxcnqecxufi aHaItH3 [o3BoJrrror
6.1 1. KoprubrorepHoe 3peHr.re 3ro
6.72. 3ap,aaMr.r AereKrlr.rrr r4 cerMeHTauur4 sBrfl rorc.s

[paxrurco-oprreHTrrpoBaHHbrx 3aAaHr,rq n reficsr [o MoAyrqM.
B cocras npaKTLIKo-oplIeHTI4poBaHHbIx za4ar.uit u xeficoe BKJrroqeHbr 3a1a.tuor opraHr.r3aryufi,

pa6oraroqux e o6racru rlcKyccrBeHHoro r,rHTennexTa r.r B cMexHbrx o6lacrsx ulutmoprauusaqufi,
npuMeHslouIax rexHorlorl{I4 r4HTennerTyanbHofi o6pa6orrz AaHHbrx rnfl perrreHr.rq cBor{x
flpolr3BoIcTBeHHbIX 3aAar{.

Mogynr 1. I4ucrpyMeHTbr rr MeroAbr 6u:nec-anaJrrrruKrr
l. Bne4euue n Google-ra6luqrr, cBoAHbre ra6luqrr Excel

flo HuAttsrAyanbHoMy 3aAaHLIrc (aaracer) rpoBecru 6rrcrpyro aHaJrvrr,rKa n ra6maqax Google:
nafignre 3aKoHoMepHocrr.r B IaHHbrx c noMorrlbro aBToMarrrqecxu (poprrarrpyeMbrx Ar,rarpaMM;
cosAafire cBoAHbre ra6ruq Ha ocHoBe cBor.rx AaHHbrx;
Bu3yanv3r4pyfire noAMHoxecrBa AaHHbrx, nsr6upa, ToJrbKo HyxHbre crol6uu uilu sqei4t<n.

2. Co:Aauue orqeroB n Google Data Studio
flo uu4unuAyanbHoMy 3aAaHrrro (aaracer) co3Aarb xHTerparr,reHsrfi orqer (aaru6opa):

co3Aarb sonstfi uycrofi orqer, Ao6asurr ucror{Hr,rK AaHHbrx B orqer, Ao6asurr ra6nuqy (c
rIoMoIrIbIo [aHeJrI4 I4HcrpyMeHron), Ao6anurs rpa$r.rx BpeMeHHbrx prAoB (c nonaorqsrc uenro),
Hacrpor.rrb crlrJrb orqera, Ao6asum 6anHep u Ao6asum 3aroJroBox K orqery;

Ao6anurr AI{arpaMMy Lr HacrpouTb pa3nr.rrrHbre Ar{arpaMMbr, rr4crorpaMMbr [r Kaprbr;
HacTpor{Tb pexr{M rrpocMoTpa oTqeTa r{ [oAeJrHTbcq LrM.

3. flpurueuenlre pandas Ans aHiurusau o6pa6orxu AaHHbrx AJr, roJrb3oearereft Excel
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Oco6essocrlr ,3bIKa Python Lns. ananvrrvrnkt, pa6ora c oKpyxeHueu Python u ocHoBHbrMr.r

rpe6yeuuuu [IHcrpyMeHTaMLI, w 1u6truoreKaMlr; pa6ory c 6a:osrrN,rn KoHuenqvtrv,vr, rrolaflTvtflMvt,

npr.rHrllrnaMu u Bo3MoxHocrsMr.r Python.

Moay;rs 2. AHan[s AaHHbrx c [pnMeHeHrreM Python
l. Bu6nnorexl,I Br.r3ytuv3a\uv AaHHbrx Matplotlib, Seaborn, Altair, Plotly Express
OcnosHrre crpyKTypbr AaHHbrx e Pandas KJraccbr Series u DataFrame. Irluropr r4 rrreHr.re

AaHHbIx, o6o6uteunar uuQopnaa\as.H KparKzur crarl4crra, u3MeHeHlre rr,rrroB r{ coprr,rpoBKa AaHHbrx,
IrHAeKcauu, I4 Ia3BJIeqeHI4e AaHHbrx, cBoAHbre ra6ruqsr, rpy[nfipoBaHr,re AaHHrrx, npeo6pa3oBaHr4e

4ara(f pefi uoB, Brr3yilJr u3a\vtv.
2. l4cctetoBarenbcrr,rfi aHarus AaHHbrx (EDA) c ucrroJrb3oBaHr{eM pandas

I,lcuomsonaHlle 6u6ruaoreru Matplotlib Ans co3AaHr,rfl rpa$uxon, rlrcrorpaMM, cneKTpoB
MoIIIHocrLI, KpyroBblx AHarpaM, u Ap. Oco6euuocru 6u6r,uoreru Seaborn Ans Brl3yirnr.r3aur4u

AaHHbIx. I4cnorssonaHre .4exrapa:runnoft 6u6ruoreru Altair Anfl co3AaHr.r, e(fQerrunnrx
BI,I3yzInu3aIInfi c uunnnaaJrbHbrM KoJII,IqecrBoM KoAa.

flo unAraeuAyanbHoMy 3aAaHI,Irc (4aracer) BbrrroJrHrrrb r.rccneAoBarelrcrufi aHan[r3 AaHHbrx (EDA):
LI3yqI,ITB paclpeAeneHlls .qaHHbX B BI,IAe CTaTuCTI,IK V Bn3yutu3aUuit;
o6pa6orarb orcyrcrByloqlre gHa.reHufi ua6opa AaHHbrx (nau6onee qacra.f, npo6leua c Kax.qbrM
na6opona .uaHHux);
uaftru u o6pa6orarr nu6pocu rr aHoMirnr.rn;

nait'tu u yAirnurb floBTopsrcuuec.s AaHHbrx (ycrpannrr 4y6nuxarsr);
npoBecTr,r KoAprpoBaHr,re KaTetopHiurbHbrx [epeMeHHbrx;
BbrrroJrHr,rrb HopMilnr.r3aur,rrc u uacrura6upoBaHrre qllcJroBbrx npH3HaKoB.

Mo4yru 3. llpuurenenne SQL g;rr pa6orbr c AaHHbrMrr
l. Eomruue AaHHbre

Irlgsre.IeHuezanuceitc rroMorrlbro SELECT. CosAaHrre rrceBAoHr4Moe cror6rloB c noMor[bro
AS. @unrtpa\un c WHERE. SELECT *, EXCEPT, REPLACE. ArperupoBaHr.re c GROUP BY.
floAcqet ganprcefi c COIINT. floucn yHuxurnbHbrx 3HarreHr.rfi c DISTNCT. Ouroebr coeAr.rHeHu,
ra6.nuu.
2. O6ra.rurre rexHoJroruu o6pa6orxu 6o.nsuprx AaHHbrx

Tuust AaHHbIx, Oyr*uu, u oreparopsr SQL n Google BigQuery:
9ucrosHe rLInbI ra $ynr<qzu. MatenaaruqecKr.re $yHrquu. Crau.4apruoe BerrlecrBeHHoe

AeneHple. Cpannenue. YcrosHrre BbrpaxeHux. Crporonue $yHxquu. flapcurt u lpoprurarrrpoBaHr.re
orMeroK BpeMeHV. Apu{uerzqecKue orepauur4 c BpeMeHHbrMr,r MerKavrr. (Dynxquu lnfl pa6orsr c
reorpa$uuecKuMr.r KoopAnnaralrn.
3. .{ocryn r o6laqsouy cepBr.rcy BigQuery H3 cepBr4ca Count.co u Colab.
.(ocryn r ua6opau AaHHbIx BigQuery Lns. ux rz3yrreHur. Bu:ya-ruaar{uq raHHbrx BigQuery n
gauucuoft KHI4xKe Jupyter, rpel{MyrqecrBa coBMecrHoro ucnoJrb3oBauna Google BigQuery r.r Colab
Anlr perneHrfl.3ap.aq no HayKe o AaHHbrx. I,Icnomsosanue BigQuery Ha Kaggle.
4. Maruuuuoe o6y.reuue na SQL n BigQuery

MarrruuHoe o6yueurae B BQ ML. Orpauu\etruir BQ ML Ha Br,rAEr uogelefi: Iluuefinas
perpeccpls (LINEAR_REG). Jlorucruqecrag perpeccr.rn (LOGISTIC_REG). KMEANS.
TENSORFLOW, perxeHr.re 3aAarr Data Minig.
5. llnar$opua Databricks Lakehouse.

3arpysxa AaHHbIx c rloMorllbro Databricks - r,rMropr AaHHbrx ns (faftna. fiocryn x
I,IMnoprLIpoBaHHbIM AaHHIIM. CosAaHue Sark Dataframe, upeo6pasoBaHue s Frame pandas.
floArotosra u oqucrKa AaHHbx, r.rccJreAoBaremcxufi aHiLlr.r3 AaHHbrx (EDA), KoppenrquoHnufi
aHaJtvt3, co3AaHLIe Bl{3yilnr43arlufi. Pacruzpeuusrfi [ccneAoBarelscruft aHaJrH3 AaHHbrx: co3AaH[re
npocrofi 6asosofi MoAeJII4, OneHotEncoder u uacmra6upoBaHrre Qynxqnfi, yMeHbrueHr{e
pa3MepHocru Lt u3yrteHlle BaxHocrrr npr,r3HaKoB. CosAaHue o3epa AaHHbrx r.r yflpaBneHr{e r.rM c
rIoMoIrIbIo Delta Lake: r.rMrropr neo6pa6oraHHbrx .qaHHbrx r{ coxpaHeHne ux n ra6maqe Delta Lake
(Bronze), coxpaHeHl,Ie noAroroBJreHHbrx u otrnqeHHbrx AaHHbrx s Silver table in Delta Lake,
co3AaHLIe Anfl trpeAocraBrervrs, qrrcrbrx vt Ha.qexHbrx AaHHbrx Ans KoHKperHoto 6ugHec-
noApa3AeneHufl. vlrvt BapuaHra r.rcroJrb3oBarvrfl, - Gold table. Maurusuoe o6y.renue n nnar0opue
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Databricks;6u6truorera Apache Spark (Mllib), Mlflow, r{cnorrb3oBaHr.re croponnr.rn $pefiMBopKoB
c oTKphrTbrM KoIoM.

Mogy.nr 4. Buzy a,nu3arlrfl AaHHbrx
1. flnar$oprraa Yandex Data lens
I4cnomsoeanue se6 unrepQefica Yandex Data lens ililfl. anutv3a AaHHbrx Lr Bvr3yurv3a\uu.
2.. llnar$opua Tableau
I,lcnomsyr rexHoJroruu Tableau co3Aarb MoAenu uccJreAoBaHr,r, raHHbrx, Br43yilJrr{3arluro 14

4aur6oap.u.
3. ll:rarSopua Power Bi.

Irlcnom:osasue ne6 uurep$efica Power Bi ars 6usHec-aHanr.r3a, cerMeHTaulul KJrr{eHToB r.r

lpoBeAeHue KoruqecrBeHHblx nccreAonasnfi .

Mo4y.nr 5. OcHosHbre MeroAbr MarrrrrHHoro o6yvenun
l. Maruunnoe o6yueuue Anq pemeHnfl, 3ailaq Data Mining. fpa4nenrnrrfi cnycr B

MarrrrrHHoM o6yveHuu
Buuolneuue .nuueftsofi perpeccurr c noMoulsro NumPy. BunonneHr,re luuefisoft perpeccuu c
rroMolrlblo scikit-learn, BvayaJrutr,arlu.f, pe3ynbraroB c Hcrronb3oBaHr{eM 6u6ruoreru Seaborn u ux
AHIIJII43.

2. @pefivrnopKr{ MarxnHHoro o6yvenur
Cpanueuue pe3ynbraroB MaIrIuHHoro o6yvennr (rraerprzKr.r KaqecrBa MoAeJrefi) anx 3aAarr

Oco6euHocru pa6oru.
3.. Knacrepuufi aua-nu3, aJrropr.rrM k-means

Peurenue 3al'arrvr 6r.rHapHofi rraccu$ura\uuHaAaracere Titanic, Hctronmy, anropr.rrM KnacrepHoro
alauwua k-means. Bu6op npI,I3HaKoB, co3AaHVe u o6yueHue MoAeJrr.r. OqeHxa KarrecrBa MoAeJru,
cpaBHeHLIe c pe3ynbraraMll anropurua Random Forest u Gradient Boosting for classification
6u6raorexe scikit-learn.

4. floucx accoqrrarr.rBnbrx npaBrrn
IrlcuomgoeaHlle anropl4TMa Apriori Anfl BbrrBreHuq qacro Bcrpeqarcq[xcr Ha6opoe

sJIeMeHToB ns na6opagaHHbIx - pe[reHr.re 3allarqLraHuru3apunouuofi Kop3r4Hbr HaAaracere c Kaggle.
Pea-rrsalluu anropllrMa Apriori B pa3nuqHbrx QpefirraropKax MarrruHHoro o6yueuur.

5. AnropnrMbl nocrpoeHl,Iq aucau6lefi AepeBbeB peuenufi. Borrurur, 6ycrunr, creKraHr
I,lcuolrgonaH[Ie anropurnta Random Forest Infl perrreHns 3a1artvt 6r,rnapnofi xlaccusuxa\w Ha

Aaracrere Titanic: I4Mlopr u sreHLIe AaHHbIx, o6o6utennax nnsoplaa\vs. u KparKirf, crarrrcrKa,
H3MeHeHI,Ie TI,IIIoB AaHHbx I4 3a[onHeHrre [ponyueHHbrx sHaqeHr,rfi. Bsr6op npH3HaKoB, co3AaHr{e ll
o6yueuue MoAenI,I. Ouenra Kar{ecrBa Morenu. Hacrpoftxa rr{rrepnapaMerpoB. llpe4crasaHr,re rleHbr
HeABI4xLIMocrI4 Ha Aaracere Boston, Hc[onb3yq aflropr.rrM rpaAr4eHrHoro 6ycrunra 6u6luorexu
scikit-learn, cpaBHeHI.Ie pe3ynbraroB c zInropHTMoM Random Forest. OrIeHra KaqecrBa naoAe.nefi.
Hacrpofi ra il.rreprapaMerpoB.

6. @pefinrnoprr.r MarxuHHoro o6y.reuux
CpanueHue pe3ynbraroB Marrrr4HHoro o6yueuur (uerpr{Klr KaqecrBa MoAenefi) gra 3aAaq

xraccu$ura\uu Lr perpeccr{ra B noryn.f,pnux QpefiMBopKax: LightGBM, XGBoost, CatBoost.
Oco6ennocru pa6orrr.

Motry.ns 6. f;ry6oxoe MarurrHnoe o6yueHue rr o6pa6orrca 6o;rrurux AaHHbrx
1. BnegeHne n uefipouHbre cerr{, uy6oxue uefiponnrre cerr.r

Pemenue 3aAaq rcraccuSurapr v perpecc[u c noMorrlbro unorocnofiHoro repcenrpoHa.
Cpannenue c pe3ynbraraMl{ ilrrropurua Random Forest u Gradient Boosting for classification
6u6rytorere scikit-learn. Peureuue 3aAarr rraccn@uraqnn u:o6paNeurafi, o6napyxeunr o6rexron,
aHIIJII,I3 HacrpoeHl{fi c notuorqrro uy6oxux uefipounrrx cerefi peanrr3yeMbrx Bo (ppefirranopxax
AutoGluon, Auto Keras.
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2. Ar,wtuz BpeMeHHbrx pqAoB

flpuueuenue 6u6nuorer XGBoost, PyCaret, Prophet z rry6orr.rx Hefiponnrrx cerefi Ars
nporHo3r4poBaHr{q BpeMeHHbrx p.rrAoB Ha Aaracere c Kaggle.

3. AsroN{arrqecKoe Marrrr,rHHoe o6yvenue (AutoML)
flpuueueul4e rexHoJlorufi aeroN{arr4qecKoro Marru4HHoro o6yveuur no $pefiurnopKax Auto Sklearn,
Tree-Based Pipeline Optimization Tool (TPOT), Auto Keras. rnr peme:aus.3a1aqxraccuQuxarylztu
perpeccupr Ha crpyKTypr4poBaHHbrx AaHHbrx.

Ilpaxruvecxrre 3aAaHrrfl K HToronofi arrecraq[u

,(nr npone relvlfl, urorosofi arrecrauuu BKnrorreHbl lpaKT[r{ecKr.re 3aAaHrrr, BKJrroqalo[u{e
Bolpocbl npaKTLIKo-opI4eHrI,IpoBaHHbre 3aAaq or oprauusaqufi, pa6oraroqux s o6racru
I,IcxyccrBeHHoro LIHTeJTJIeKTa r4 B cMexHbrx o6racrsx ulutu oprauu:aqufi, flpr,rMeHflIoluux
TexHoJIoruI4 LlHTeJlneKryalsuofi o6pa6orrra AaHHbIx An, perxeHuq cBor.rx [por.r3BoAcrBeHHbrx 3aAaq.

Konn.Iecrso [paKTI{Ko-opI{eHTI,IpoBaHHbrx 3a.qar{, BKJrroqeHHbrx B r.rroroByro arrecraur{ro,
paccqlITblBaercfl I,IcxoA, LI3 KoJrr.rqecrBa cnyrxarerefi, o6yuarcrur4xcs Ha oAHoM rroroKe o6yuenur.
Oany npaKTr.rKo-opr4eHTr.rpoBaHHyro 3aAaqy peuaer He 6olee l0 .reroeex.

1. Bu6epure MoAeJrb MaIrIIrHHofo o6yuenufl, ails. co3AaHr{fl MoAeJrH, npeAcma3brnarorqefi, KaKlre
[accaxupbr BrrxrrJrrr [ocJre xopa6nercpy[reHrrfl t t T[TaHuKa t t.

Konruereuqun: Cnoco6en xraccuSuqupon arb v v1errn$uqrzpor arb 3a1aqu r4cKyccrBeHHoro

LIHTenneKTa, sl,t6uparb aAeKBarHbre MeroAbr r,r r,rHcrpyMeHTaJrbHbre cpeAcrBa perreHlr, 3alla'c

r,rcKyccTBeHHof o r,rHTeJrJreKTa.

llnAnxaropbr Aocrmr(eHrlfl KoMrrereHrllr[

o Klaccu0r,rqupyer u Ia4euruSuqr4pyer 3aAaqr{ crrcreM xcKyccrBeHHoro r,rHTenJreKTa B

3aBI{crIMocrIr or oco6ennocrefi npo6,tenauoft u flpeAMeTnofi o6nacrefi
o BsI6upaer MeroAbI Lr LlHcrpyMeHTtrJrbHbre cpeAcrBa rrcxyccrBeHHoro r.rHTenneKTa rm

peIIreHLL 3al.aq B 3aBl{ct4Mocrr,r or oco6ennocrefi npo6neuuofi o6:racru

2. Pa:pa6orafire x,raccuQurcaquro u cosgafire Ha ero ocHoBaHrrr.r nefipocerr AJrr pac[o3HaBaurrfl
o6rercron rrJrrr [peAMeroB.

Kounerenqun: Cnoco6en pa:pa6arrrsarr u [pr.rMeHqrb Merorbr Marxr.rHHoro o6yuenu fl Anfl
perrreHl{fl 3aAar{.

[InAuraropbr Aocrlr]r(eHlrq KoMrrereHrlrrH
o flponoAur aHIIJILI3 rpe6onaHnfi u onpeAenrer Heo6xoArrMbre KJraccbr 3aAaq Marrrr.rHHoro

o6yvenzr
. flpunuMaer yqacrl,Ie B oueHKe u nu6ope r4cnonb3yeMhrx MeroAoB Marrl4HHoro o6yueuur

3. llocrpourb MoAeJrb LDA npeacra3brBarouyro BepoqrHocrb HacryrrJreHuq co6rrrHq.

KounereHIlns: Cuoco6en ucno;rr3oBarb uHcrpyMeHTzrJrbHbre cpeAcrBa An, peureHvrfl.3a1aq

Marxr,rHHoro o6yvenur.
llngurcaropbr AocruxceHufl KoMrrereHrr[[
. OcyruecrBr.f,er oIIeHKy vt nu6op r{HcrpyMeHTzrJrbHbrx cpeAcrB rnfl peueHr.rq

rrocraBJreHnofi saAaql,I

. Paspa6arbrBaer MoAenr,r MarrruHHoro o6yuenufl rJrsperxeHr,r, 3aAaq
o CosAaer, noA.4epxuBaer L Hcnonb3yer cr,IcreMbr HcKyccrBeHHoro r4HTeJrJreKTa,

BKJIIoqaIouue paspa6oraHHbre MoAenr.r vt MeroAbr c rrpr,rMeHeuraeu nu6paHHbrx r,rHcrpyMeHToB
Marrrr.rHHoro o6yueuur
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4. Ilocrpourb rrepcouaJrrrsupoBaHHbre rr HerrepcoHaJrrr3rrpoBaHHbre peKoMeHAareJrbHbre

crrcTeMbr AJrfl cepBHca BHyTpeHHefo TypH3Ma

KouuereHrlns: Cuoco6eH cosgaBarb Lr rroAAepxrrBarb crrcreMbr r,rcKyccrBeHHoro r,rHTeJrJreKTa Ha

ocHoBe uefipocereBbrx MoAenefi u uero,qon.

llnAsrcaropbr AocruxeHus KoMrrereHurrn
o OcyuecrBr.f,er oIIeHKy vr nrr6op uo,qelefi HcKyccrBeHHbrx Hefiponnrrx cerefi vt

r{HcrpyMeHTaJrbHbrx cpe.qcrB An, pe[reHu, [ocraBJreuuofi 3aAaqr.r

o Pagpa6arrlBaer cl{creMbr l,IcryccrBeHHofo r,rHTeJIJIeKTa Ha ocuoseN{oAerefi
r,rcKy ccrBeHnrx ueft poHH brx cerefi u r{HcrpyMeHTarrbHbrx cpeAcrB

5. Corlafire OLAP rcy6, nacrpoftre arpu6yrsr n Hepapxuu, go6anbre H3Mepennn n ry6.
Corgafrre orqer Ha ocHoBaH[rr AaHHbrx.

Korrnereuqus: Cnoco6en paspa6arbrBarb cr.rcreMbr anaJrn3a6olsruux AaHHbrx.

lluAuxaropbr AocruxeHrrfl KoMrrereHrr[[
o Paspa6arblBaer rlporpaMMHbre KoMrroHeHTbr H3BJreqeHHr, xpaHeHr,r.rl, IloArororxu 6oluuux

AaHHbIx c yqeroM BapIraHToB rrcrroJrb3oBaHuq 6omrurrx AaHHbrx, onpeAeJrenuit, cloaapefi pr

sralossofi apxuTeKTypsr 6olsurux AaHHbrx
o Paspa6arblBaer nporpaMMHbre KoMrroHenrsr o6pa6orKlr, y.ua,leuuofi, pacnpeAeleusofi

u o6re.{uHeunofi aHZIJII{TI,rKH, r4crroJlb3oBanrs. pe3ynbraroB a*aJth3a, oflucaHrrq vt

ynpaBneHu, KarrecrBoM HAocroBepHocrbro6olruruxAaHHblx

6. Couafire reHeparop KapruHoK uJrrr reKcroB Ha ocHoBe rrpeAJroxeHHoro Aaracera. O6y.rnrr
Hefi pocerr AJrfl reHeparluu KoHTeHTa.

KoprnereHrlns: Cnoco6eu cosAaBarb r.r BHeAprrb oAHy rrn[ HecKonbKo cKBo3Hbrx qusponrrx
cy6rexno.uornfi ucxyccrBeHHoro HHTeJrJreKTa.

IlnArrcaropbr Aocrlrxeurrfl KoMrrereHrIHH :
o Yqacrsyer B peanla3aul4l,r rpoeKroB s o6racrfi crno:Hofi uu$poaofi cy6rexHoloruu

<KounrrcrepHoe 3peHr,re)
o Ysacreyer B peanu3a!:au rpoeKroB s o6racru cxnosHofi quQponofi cy6rexuoloruu

<O6pa6orra ecrecrBeHHoro r3brKa)
o Y.Iacrnyer B peanu3alluu [poeKToB s o6racru crsognofi qu$ponoft cy6rexuoloruu

< PeroueuAareJlbHble c [IcreMbr u c HcreMbr tr oA.4epxKH npn:aflTt4fl perueu ufi >
o Y.racreyer B peanl{3aullu [poeKToB e o6racru cxsoguofi qusponoft cy6rexuolorur

<PacuosHaBaHrre u crrHTe3 pequ)
o Y'Iasrsyer B peanl,I3aullu npoeKroB e o6,'racru [epc[eKTHBHbrx cKBo3Hbrx qu(fponrrx

cy6rexHolorufi ucxyccrBeHHoro HHreJrJreKTa

O6cyNaeuo r.r o4o6peHo Ha 3aceAaHrru Hayvno-ueroAxrrecKoro coBera Vlncruryra pa3Br.rrrrfl

npoSeccr.roHanbHblx KoMrereHuuitilxearruQuxauufi, nporoKon }lb 17 or 17 uas2023 r.

.{upexrop I4PIIKK T.A. Eorresxo
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