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Monyas 1. BBenenue B Texnosornu MU u mHKeHEePHIO JaHHBIX

Beenenue 8 U1 n
BigData.
OCHOBHBIE TTOHITHS

Beenenue B MU u BigData.
OCHOBHBIE IOHATHSL.
Texyliiee COCTOSIHUE OTPACIH,
tpernsl MU u BigData,
aKTyaJbHbIC 3a/Ia4H.
IIpupona GombIINX TaHHBIX.
Kaccudukamnus 3amaq,
pemaembix U1 u
tTexHoyorusmu BigData.
Cnenpanu3anyy B 00nacTu
3anad MU u BigData.

3agauyn 1 KOMIIETEHIINH
ApxuTeKTopa TaHHBIX.
CranpapTHbI nadIUIaitH
paboThl ¢ maHHbIMU (dataflow)
B 3agadax M.

10

bazoBrie
WHCTPYMEHTBI
CHEIHAJINCTA B
obnactu N

SI3bIKM pOTrpaMMHpPOBaHUS,
CpeIIbl UCTIONTHEHUS U
OTepaIMOHHBIC CUCTEMBI,
ucroinb3yeMsble B 3agadax U1 u
aHaJM3a JaHHbBIX.

OC Linux. Hau6onee
MOMYJISIPHBIC M UCIIOJIb3YEMbIC
JUCTPUOYTHBEI.

SI3bIKM IPOrpaMMHUPOBAHUS,
Hcroab3yeMble B 3afadax U u
aHanm3a qaHHeX: Python, R,
Julia, Scala, C++.

Cpena Jupiter Notebook.
bubnuoreka ananu3a qaHHBIX U
MAaIIMHHOTO 00y4YeHHS Ha
Python. bubnmuorexn Numpy,
Scipy M1 HayIHBIX
BEIUMCIICHUH. bubnuoreka
Pandas, kak crangapt
WCCIIEZIOBAHUS TaHHBIX.
Buzyanuzauus B Python u
cpe3sl JaHHBIX. bubmmorekn
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Matplotlib, seaborn, plotly.
bu6mmoreka Sklearn.
bubnmoreka st paboTHI ¢
Helipocersamu: TensorFlow u
PyTorch. bubnmoreka
KOMIIbIOTEPHOIO 3pEHUS
OpenCV.

Brruncnenue HelpoceTeBbIX
mopeneit Ha GPU. CUDA.

OCHOBHBIE METO/IBI
MU, MmammmHEOTO
oOyuenwust u Data

Science

OCHOBHBIE NTOHSTHUS TEOPUH
BEPOSITHOCTH.

OO0yudenue ¢ yauteneM u 0e3
yuuTend. 3aaaqu
KJIAaCCU(UKAIIMU U
KJIaCTEPU3AIHH.

ANTOPUTMBI KITaCTepU3aLHH.
IIpoGnema cHUKEHUS
pa3MepHOCTH JaHHBIX. MeTon
IIaBHBIX KOMIIOHEHTOB
(Principal Component
Analysis). Merog k-means, c-
means, hierarchical clustering.
ANTOpUTMBI KITacCU(PUKALIH.
BaiiecoBckuii BEpOITHOCTHBIN
knaccugukarop. Merosa
ommxkanmux coceneit k-NN,
METOJI OIIOPHBIX BEKTOPOB,
TMHEHHAs U JIOTUCTUYECKas
perpeccusi 1 HEMPOHHBIE CETH.
Heiiponnsie cetu. IlepuentpoH.
I'myGokoe oOyueHue.
CBepToYHbIE HEUPOHHBIE CETH.
PexkypeHTHbIEC HEHPOHHBIE
cetu. [ eHepaTuBHBIE MOJIENH.
AHcambmu perarenei.
Barrunr, OycTHHT, CTOKUHT.
Pemaromue nepesns (Decision
tree). Ciyuaitabiii iec (Random
forest).

O0yueHne ¢ NOAKPETTICHUEM.
BreneHue B MHTEIIEKTYaJIbHBIN
aHaJn3 JIaHHbIX.
[IpensapurenbHas odpaboTka
nauHbIX. [TocToOpaboTka
pe3yabTaToB. 3amada
MOATOTOBKHU BBIOOPOK JTaHHBIX.

28

CoBpeMeHHbIE
ITPUHOMAIIBI
MIPOCKTHPOBAHHUS
APXUTCKTYP
WH(pOPMAITHOHHBIX
1 aHAJMTUIECKUX
CUCTEM

ITonsiTre yncTON M TYKOBUYHON
APXUTEKTYPBI.
CepBHC-OpHUEHTHPOBAHHAST U
MHUKPOCEPBUCHAS apXUTEKTYpa.
Casi3pIBaHNE KOMIIOHEHTOB
CIIOKHOU cucTeMbl uepe3 API,
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ouepev COOOIICHUH 1 IITMHBI
JTAHHBIX.

YpOBHU apXUTEKTYPHI.
CymHoctu cucteMbl. Monenu
CYIITHOCTH, MOJICTIN XpaHEHHUS,
MOJIENH TIPEACTABICHHUS,
TPaHCIIOPTHBIC MOJICIIH.

Moaenu Da"HHBIX U
CYBJ

YpoBHU NpeACTaBICHUS
JaHHBIX.

Monens maHHBIX. Pemsinmonnas,
KOJIOHOYHAsl, TOKYMEHTHO-
OpHEHTHPOBAaHHAS U TpadoBas
MOZEIH, MOZENb KIIFOY-
3HauYEHUeE.

@DopMaTsl IPeCTABICHUS
maaaeIX. CSV, XML, JSON,
OuHapHbIe (HOpPMATHIL.

Bunet CYB/. Borpocst
PEIIMKALUY U IIAPJUPOBAHUS
CVYB/L.

14 4 6 4 -

dusnyeckue

0COOEHHOCTH

OpraHH3alnN
CHUCTEM XpaHEHUS
JAaHHBIX HA JHUCKE

Turel GU3NUECKUX CUCTEM
XpaHEeHUSI.

Teopust :KECTKUX TUCKOB.
Kontposieps! 1 TuCKOBbIE
MaCCHBBI.

IIporokoner CX/. Tunsr CX/.
JocTonHcTBa M HEIOCTATKH
passbix Tunos CX/I.
OcobenHoctu paboThl U
9KCILTyaTaluu QU3NIECKUX
HOCHTEJICH HH(OPMAITUH.

10 4 2 4 -

CoBpeMeHHbIE
npakTuku DevOps.
Bupryanuzauus u
KOHTEeHHepr3aus

CoBpeMeHHas METOIOJIOTHSI
DevOps.

Bupryanuzanus u
KoHTelHepu3aius. Docker.
OpxecTtparusi KOHTEHHEPOB.
Docker Swarm. K8S.
MOHUTOPHUHT U JTOrUPOBaHUE.
Prometheus. Grafana. ELK.
CI/CD.

Kondurypanmonnoe
ynpasneHue. Ansible.
VYnpasneHue
uHpactpykrypoi. Terraform.

12 4 4 4 -

AcrexTbl
nHPOPMATIOHHON
0e30macHOCTH MPH
coope, oOpaboTke n
XPaHEHUU TAaHHBIX

TlonsiTue Monenu yrpos B
aHAJIMTHYECKUX CUCTeMa cOopa,
aHallu3a ¥ XPaHCHUSI JAHHBIX.
HopmarusHo-npaBoBast 6a3a
UHGOPMAIIIOHHOM
0e3omacHOCTH.
WndopmanmonHast
0e30macHOCTh 0a3 M XPaHFUTHII]
JIAHHBIX.
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OcobenHoctu cOopa, XpaHEeHHs
1 00pabOTKH ITePCOHATBLHBIX
JIAHHBIX.

[IpomexxyTouHas
arTecTanus

3ader B (hopMare TECTUPOBAHUS

2

MonyJib 2. ApxuTeKTypa AaHHbIX B oonactu UM u BigData

IIpoextupoBanue
APXUTEKTYPBI
JTAHHBIX
TIpe T PUSTHS/
MpoeKTa

ITocTraHoBKa 3a1a4u
MPOCKTUPOBAHHS aPXUTEKTYPhI
JAHHBIX.

AHanu3 nH(GOPMAaMOHHOM
UHPPACTPYKTYpPBI
Om3HEeCca/mpoeKTa.

Pazpabotka
KOPIIOPaTUBHOM/TIPOCKTHOM
OmM3HEC-MOJIENH, TI0CCapHs U
JKU3HEHHOI'O IMKJIa JaHHBIX.
DDD.

Data Driven, Data Centric, Data
Governance.

bazoBrbie 311eMEeHTHI
APXUTEKTYPbI JJAHHBIX:
DataBase, Data WareHouse,
Data Lake, Data Platform.

10

IIpoexTupoBanue
MOJIeNIed JaHHBIX

Kopnioparusnas mozens
na"naeix. EDM.
Crannapruzauus paboTsl ¢
JAHHBIMA
MPEINPUATHSA/TTPOSKTHOM
KOMaH/IbI.

BHeapeHue npakTHK KyJlIbTyphbl
paboThI C TaHHBIMU. 331344 U
MPOLIECCHI.

Krnaccrudeckne monenu JaHHBIX
U UX TIPHJIOKEHUS K 3a7a4am
WU u BigData. [Tonnepxka
ucropuu nuaMenenuii. BEAM
(Business Event Activity
Modeling). KonnienryanbHas,
Joruyeckas U pusnyeckas
MOZETH JaHHBIX.

Mogenu Mamona u KumOona,
HOpMaJbHbIe (opMbl, Data
Vault, Anchor modeling.
BepcHOHHOCTD U HCTOPUYHOCTH
(Slowly Changing Dimensions).

16

IIpoexTupoBanue
MIpoIIeCcCcoB cbopa u
XPaHCHUS TaHHBIX

ETL u ELT.

DWH, DL, Data Hub, Data
Virtualisation, Data Platform.
IlakeTHas ¥ MOTOKOBAs
o0Opabotka nannaeix. Lambda
architecture, Kappa
architecture.

16
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[Tapcunr u npeoOpazoBaHme
JIAHHBIX.

M cTouHUKN JaHHBIX.
KavecTBO naHHBIX.
Hopmanuzanus u
cranaaptuzanusd. [Touck
aHOMAJIMIA U BBIOPOCOB.

CoBpeMeHHbIE
TPUHIAIIE]
MPOEKTUPOBAHHS
apXUTEKTYP
WH(OPMAITMOHHBIX
1 aHAJIUTHYCCKHUX
cucTeM

BigData, SQL u NoSQL.
MPP SQL 6a3s1 qaHHBIX
(Greenplum, CliclHouse).
OLAP u OLTP.

NoSQL 6a3bl TaHHBIX
(Cassandra, MongoDB,
ElasticSearch, Neo4J, Redis).
Okocucrema Hadoop. Map
Reduce. HDFS. SQL u NoSQL
Ha Hadoop (Hive, HBase).
[Tnardopmer ganHBIX. Apache
Atlas.

20

IIpoexTupoBanue
KOHBEHHEPOB
JaHHBIX

ITakeTHast 1 MOTOKOBAs
00pa0boTKa JaHHBIX.

[NaxeTHast oopadoTka. Hadoop,
Zeppelin, Hive, Spark, Liugi,
Airflow.

ITorokoBast 06paboTka. Apache
Nifi. Apache Kafka. Spark
Streaming, Apache Storm.

18

IIpoexTupoBanue
MPEJCTaBICHUI
JaHHBIX

3amaun Bl n Busyanuzamnum
JTAHHBIX.

PowerBI, Tableau, Qlick,
Yandex Datalens.
BusyanbHad ananutuka
MHOTOMEPHBIX JaHHBIX.
CHmXeHHne pa3MepHOCTH
HabOpOB JaHHBIX. MeTOIbI
0TOOpakeHUST MHOTOMEPHBIX
JTAHHBIX.

BusyaibHble S3b1KH
NPEICTABICHNS JIAHHBIX.
OCHOBHBIE IPUHITHITHI
OHTOJIOTMYECKOTO
umwkuHupuHra. ['padosoe,
RDF- u OWL- npencraBnenue
nanHbix. SPARQL.

10

MLOps

ITorstue MLOps (DevOps,
ML, nrxeHepus TaHHBIX).
ApXUTEKTYpHBIN AU3alH
MLOps.

Cnenuduka UCIOIF30BaHUS
knaccuyeckux DevOps-
MHCTPYMEHTOB B 33/1a4aX
MLOps.

10




TN 1830

4 LLEHTP

j =

]

%%' OONOAHMUTEABHOIO
¥ OBPA3OBAHMA

MITY WM. H.3. BaymaHa

Mockga, yn. 2-as baymanckas, 1.5, ctp.1
+7 (495) 187-85-85

do@bmstu.ru

do.bmstu.ru

Pabora ¢ ML-cucremamu B K8S
(Kubeflow).

Opraam3aus >KU3HEHHOTO
rukaa ML-cucrem (MLFlow).

ITonroroBka u
MOAJIEPXKKA
BBIOOPOK JJAHHBIX
JUTS. MAITMHHOTO
00yueHUs

COop, OATOTOBKA, pPa3MeTKa U
BaJTUJAITUS BEIOOPOK
(maraceToB).

XpaHeHue BEIOOPKH U
VAyYIICHHE Ka9eCTBA BHIOOPKH.
Hopmanuzanus u
cranaapruszauud. [louck
aHOMAJIMIA U BBIOPOCOB.
MeTtompl 00paboTKu U
BU3YyaTH3aLUH.
PasbanancupoBaHHbIC
JIATACeThl U METOJBI HX
OaaHCHPOBKHU.
I[OBCPI/ITGHBHI)IC HWHTCPBAJIbI.
O0paboTKa KaTeropuaabHbIX
npu3HakoB (Skilearn).

OrneHKa KagecTBa JaHHBIX
BbIOOpKH (Spark Deequ).
DopMHUPOBAHKE U
NOAJIEpKaHNE KaTaJIoOT IAHHBIX
BbI0OPOK (Amundsen)

16

OOnayHble
TEXHOJIOTUU IS
OOJIBIINX JAHHBIX U

nun

C0op, MOATOTOBKA, pa3MeTKa
BaJIU/IAIMST BHIOOPOK
(maracetoB).

XpaHeHue BBIOOPKU H
yITydIIeHHEe Ka4eCTBa BHIOOPKH.
Hopmanuzanus u
cranaaprusanud. [Touck
aHOMaJINii 1 BEIOPOCOB.
MeTtompl 00paboTKH U
BU3YyaTH3aIUH.
PasbanancupoBaHHbIe
JIaTaceTbl U METOABI HX
0aTaHCHPOBKH.
JloBepHTeNbHBIE HHTEPBAIBI.
O06paboTka KaTeropuaibHbIX
npusHakoB (Skilearn).

Or1ieHKa Ka4yecTBa JaHHBIX
BEIOOpKH (Spark Deequ).
dopmHUpoBaHHE U
NOJJIEpKaHNE KaTaJIOT IAHHBIX
BbIOOpOK (Amundsen)

12

10.

[IpomexyTounas
arTecTaius

3ader B (hopMare TECTUPOBAHUS

11.

Utorosas
arTecTanusg

IToxroroska m 3ammura BKP

34

34
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COJEPXXAHUE

O6was xapakTepHCTHKA J0NOJIHHTEIbHOI TPoeccHona Lo mpo-

PREMMET{IEEITL), v cocmsersmmmammrmm o s i I P SR iatikin CTp.
Lless AITIT oo, A R CTp.
[Tnanupyemble pe3yabTaThl OOYUEHHA ...vvvvvirnirnireneenansenereeneenanannss cTp.

HononuutensHble Xapakrepuctuku JIIT.

(XapakrepHucTHKa HOBOM KBATM(MKALIMYM M CBA3aHHBIX C HEW BUIOB npodec-
CHOHAbHOH AEATE/IbLHOCTH, TPYOBbIX QYHKLMIT 1 (MH) ypoBHeii kBanHpu-
Kauuu. [poeccHonanbHele cTaHAAPTHI, KBATHHUKALMOHHBIE TPeGOBaHHS,
YKa3aHHbIE B KBAM(UKALMOHHBIX CIIPABOYHHKAX 110 COOTBETCTBYFOIINM
JIOJIKHOCTAM, NPO(ECCHsIM H CIICLHATLHOCTAM, KBATH(HKALMOHHBIE TpeGoBa-
HHUS K IPO(ECCHOHANIbHBIM 3HAHUSAM U HABBIKAM, HEOOXOAMMBIM TS MCTIOJ-
HEHH NOKHOCTHLIX 0043aHHOCTEH, KOTOPbIE YCTAHABIHBAIOTCS B COOTBET-
cTBHH ¢ De/lepaibHBIMH 3aKOHAMH M MHBIMM HOPMaTUBHBIMH NPABOBBIMH aK-
TaMu Poccuiickoit Deaepainu o rocyapcTBeHHOI ity k-

¢ R cTp.

XapaKkTepHCTHKa KOMIETEHLH, TI0/EeKALMX COBEPIIEHCTBOBAHMIO, U (MJTH)
nepeyeHb HOBBIX KOMIETEHLIMI, (JOPMUPYIOIMXCS B PE3YIbTATE OCBOEHUS

TIPROTPAMMBL:cs 5t s s P T S S A W e e s cTp.
CooTBeTCTBHE BH/IOB JIEATE/ILHOCTH U MPOYECCHOHANBHBIX KOMIETEHLMH cTp.
Yuebnbrii mmam IITTT ..., cTp.
Kaverop cmyanarenelt TUITT  ouesmsnsssisiiies s siim s msmnanntns s cTp.
Obwwias Tpy 10EMKOCTB POTrPAMMbI, aY AMTOPHAs M CAMOCTOSTEIbHAs paboTa
.................................................................................... CTp.
DOPMADDYMOHEI 1o aiimsh hiE5aibs s mmmnams At s s A s s ame son s s yate cTp.
YueOnstd mnan AT ... CTp.
Kanenpapublii y4eGHBIE FPAQHK ......oooiviininiiii e cTp.
PaGoune nporpamMme! yueGHBIX peAMeTOB (KypcoB, AHCIHILINE (MOIY-

JHE)) oo cTp.
PaGouas nporpamma yueGHoro npeameta (kypea, AMCLMILTHHBI, monyns) Nel
«Bseenue B Texnonorun MU 1 nrxeHepHio aanubixy. [prnoxetye

. L/ SN —————————————————————————— cTp.
Pabouas nporpamma yueGHoro npeamera (Kypca, JUCLHTITHHBL, Moayas) Ne2
«ApxuTeKTypa AaHHbIX B o0nacth MM u BigDatay. [Tpunoskenue

Dot s 0 e 5 S SR 6 s omrnt e A 8 e A cTp.
Yeaosus peammsamun JITIT ..., cTp.
OpranuzauuoHHsbie yenosust peanuzati I ... CTp.
Ileparornueckue yenosust peamusaunn AT ... CcTp.
YuebHo-meToanyeckoe obecnederue I ... ....vvvnveuneureeireeineennnnnnn, cTp.
DOPMBI HTOTOBOM ATTECTAMMHE ...\ttt eeee e e e e e CTp.
OnenounbIe MATEPHAILI HTOTOBOH ATTECTAMMH ..\..vveeveeevnessssnsnn cTp.
KOMIIEKT OLEHOUHBIX CPEIICTB ...vvvivitiissesi e e e e e CTp.
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1. OBIIAS XAPAKTEPUCTHUKA JIIII

[IporpamMma noAroToBIeHa Ha OCHOBE:

- GenepanbHoro 3akoHa ot 29 aexabps 2012 roma Ne 273-03 «O6 o6pasosanuu B Poccuiickoit Dene-
pauuuy;

- TpeGosanuii [pukasa MunoGpuayku Poccun ot 01.07.2013 rona Ne 499 «O6 yteepxaennu [Tops-
Ka OpraHu3alMK W OCYLIECTBIIEHHs 00pa30BaTe/IbHON NeATEBHOCTH 110 I0NOJHUTENbHBIM PO(eccH-
OHANIBHBIM MPOrpaMMam;

- METOAHYECKUX PEKOMEHAIMi-pasbsiCHEHHI Mo pa3spaboTKe MOMOTHUTENBHBIX NPO(hecCHOHAIBHBIX
MporpaMM Ha OCHOBE NpO(eCcCHOHANBbHBIX cTanaapToB oT 22 anpens 2015 roga Ne BK-1030/06.

1.1. Hens AIIIT

[ToaroToBuUTL BBICOKOKBATH(PHIMPOBAHHBIX M KOHKYPEHTOCIIOCOOHBIX CMELMATUCTOB B 06/1a-
CTH NPO(ECCHOHATBHON AeATeNLHOCTH, KOTOPas BKIIOYAET HHTENIEKTYANbHbIe CHCTeMbI, GHOHH(OP-
MaTHKY, KOPHUTHBHbIC HH()OPMALMOHHbIE TEXHOIOTMH, BLIYMCIIUTEIBHBIE TEXHOIOIMH, KOMITIOTED-
HbIC HAYKH, TEXHOJIOTHH 0a3 NaHHbIX, KOMIEIOTEPHYIO rpadHKy, TEOPHIO HHBOPMALIMH, TEXHOIOTHH
yrpaslieHus HH(POKOMMYHHKaLMel W OW3Hec-npolieccaMu, apxXUTEKTYpPY MPOrpaMMHOro obecriede-
HUsI, MapaljieJIbHOE K pacnpeie/ieHHOE [porpaMMHpOBaHueE.

Cdopmuposats y ciywiareneii cieayiompe KOMIETEHIMH B 06/1acTH npodecCHOHANBHOM J1es-
TEJILHOCTH: CO37aHne MH(POPMALIMOHHBIX TEXHOJIOTHI HOBOTO MOKOJEHHMS, 06eCneMHBaOMX DKOHO-
MHYeCKH d((heKTHBHOE M3BJICUCHHE MONE3HOH HHDOPMALMK M3 GoMbIIMX 0OBEMOB Pa3HOOBPAZHBIX
NaHHBIX NYTEM BBICOKOH CKOPOCTH MX cOopa, 06paboTku M aHaIM3a, U NPUMEHEHHE ITHX TEXHOJIOTH
B MH()OPMALMOHHO-aHAIUTHYECKOI IeATENIBHOCTH, B CUCTEMAX YTPABICHHS W NPUHATHS PELIeHHI, a
TaKe s pa3paboOTKU Ha MX OCHOBE HOBBIX TMPOAYKTOB H YCIYT.

1.2. Tlnanupyembie pe3yJibTaTbl 00y4eHns

- OCBOEHHE MPO(ECCHOHANBLHBIX KOMIETEHLMIA B MPOLIECCE M3yUYeHHs NEPEUHCTICHHBIX B Y4el-
HOM TJIaHE NPO(ECCHOHANBHBIX AUCLIHIIIHH.

- YCNEUIHOE OCBOCHHE MUCUMIUIMH NPOrpaMMbl MPodeccHOHaIbHOMN MEPEroiroTOBKH, 3allHTa
BBIMYCKHOH KBA/IM(UKALMOHHOH PaboThI, MOTyUeHHe AUILIOMA O NPOoQecCHOHANBHOM MepernoAroToB-
ke no nporpamme IIT «Apxurekrop fannbix (Data Architect Pro)», KoTopblii aeT npaBo Ha BegeHue
HOBOTO BH/a PO ecCHOHabHOI fesTebHOCTH - Pa3paboTka NporpaMMHOro 06ecreyeHus.

1.3. lonoannTenbuble xapakrepucrukn JITIIT.

XapaKkTepHCTHKa HOBOI KBATM(DMKALMHU M CBA3AHHBIX ¢ HEl BUIOB npodeccroHanbHOM aes-
TE/IbHOCTH, TPYJOBBIX (PYHKUMA 1 (Mau) ypoBHeil kBanudukariu. [IpodeccHoHanbHble craHaapTsl,
KBATH(DHKALMOHHbIE TPeGOBAHHS, YKA3aHHbIE B KBATH(HKAIMOHHBIX CIIPABOYHKIKAX [10 COOTBETCTBY-
IOLUM JI0JKHOCTSIM, MPO(ECCHM M CTIeLHATBHOCTAM, KBATU(DUKALMOHHbIE TPeGOBaHUS K npodgeccu-
OHAJIbHEIM 3HAHUAM W HaBbIKaM, HEOOXOAMMBIM 1715 HCTIOJIHEHHS JOJDKHOCTHBIX 06A3aHHOCTEH, KOTO-
PbIC yCTAHABIMBAIOTCS B COOTBETCTBHH ¢ DeepaibHbIMU 3aKOHAMH H HHBLIMH HOPMATHBHBIMH T1PaBO-
BbIMHU akTaMK Poccuiickoii Meziepaliii 0 rocyAapeTBeHHOI cityxoe.

Xapaxmepucmuxu nosoii keanugpuxayuu onpedenenst 6 npuxase Munmpyoa Poccuu om 06 wions
2020 200a N 4051 «O6 ymeepacdenuu npogheccuonansiozo cmandapma « Cheyuanucm no 6onbuum
dannvimy (06.042)

Ceasannole ¢ H0GOII Keanuuxayuu euobl:

- npogpeccuonanvroi deamenvruocmu: Cosnanve u MPUMEHEHHE TEXHONOTUH GOMBIIMX TAHHBIX.

- mpyooeute )ynxyuu:

OT® Vnpasnenue pazpaGorkoii npoayKTos, yciyr u pelIeHuii Ha ocHOBE OoJIbLIKMX JJaHHbIX C

T® PazpaboTka npo/yKTOB HA OCHOBE BCTPOCHHOMN AHAIHTHKM GOJIBIINX JaHHBIX (C/01.8)

1.4. XapakTepHcTHKA KOMIOETEHIHI, MOAIEKAHX COBEPLICHCTBOBAHHIO, H (HJIH) NepeYeHsb HOo-
BBIX KOMIICTeHIHIi, OPMHPYIOIIHXCA B Pe3y/IbTaTe OCBOEHNS POrPAMMBI

[Ipoeccnonanbhbie koMneTeHUMH 6a3UPYIOTCS Ha OCHOBAHHH ITpukaza MunoOpHayku Poccun ot
23 asrycra 2017 r. Ne 811 «OG yTBepraenun dheaepansHOro rocy1apCTBEHHOI0 00pa30BaTENLHOrO
CTaHAApTa BbICLIEro 06pasoBaHus Mo HarnpapjieHuio noArotosku 02.04.02 dyHnameHTanbHas uHop-
MaThka i HH(pOPMALHOHHBIE TEXHONOTHH (YPOBEHb MArMCTPATYPbI).
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[TepeyeHb KOMMETEHLIHIA;

Ilepeyens komnemenyuii coznacno (hedepanvnozo 20cy0apcmeennozo 006pa306aAmMenbHOZ0
CHAHOGPMA 6bICHIEZ0 0OPA3OBANUA NO HARPAGAEHIIO ROOZ0MOGKI/CHEUATLHOCHII:

02.04.02 ®ynpamenTanbHas uHdopmatika 1 HHYOPMALMOHHBIE TEXHONOTHH (YPOBEHb MarkCTpa-
TYpbI).

YK-1. Criocoben ocyuiecTBasTE KPUTHYECKHI aHATIM3 MPOGIEMHBIX CHTYALWif HA OCHOBE CHCTEM-
HOTO MO/JX0/1a, BeIpabaThIBATh CTPATErHIO ACHCTBHIA.

YK-2. CnocobeH ynpaBisTh IPOEKTOM Ha BCEX 3TANAX €ro KH3HEHHOIO LMKIIA.

YK-3. CriocoGen opraHu3oBbIBaTL W pYKOBOAMTH PaboTOl KOMaHMbI, BeIpabaThiBas KOMaHIHYIO
CTPATETHIO IS JIOCTHHKEHHS MOCTABIEHHOH LenH.

YK-4. CniocobeH MpUMEHSTb COBpeMEHHbIE KOMMYHHKATHBHBIE TEXHOJIOI'HH, B TOM YMCJIE HA MHO-
CTPaHHOM(bIX) A3bIKE(aX), A1 AKaAeMHUUECKOr0 U NPOYECCHOHANLHOTO B3AUMOAEICTBHS.

YK-5. CniocoGeH aHaIM3HpOBaTh M YUHTBIBATb PAa3HOOGPasHe KyJIbTYp B MPOLECCE MEKKYJILTYp-
HOTO B3aUMO/IeiiCTBHS.

YK-6. CriocoGeH onpeaensTh W peain30BbIBATL NPUOPHTETHI COGCTBEHHON AEATENLHOCTH H CIIO-
coObl €€ COBEPILEHCTBOBAHHS HA OCHOBE CAMOOLIEHKH.

OIIK-1. CriocoGeH Hax0AHThb, (hOPMYJIMPOBATH W PelIaTh aKTYa/bHbIE POGIEMBI NpUKIIAAHOH Ma-
TeMaTHKH, QyHIaMEHTATbHON MHDOPMATHKY M HH)OPMALIHOHHBIX TEXHOJIOTHIA.

OINK-2.  CnocoGeH NpUMEHATb KOMIbIOTEpHble/ CyMepKOMMBIOTEPHbIE METOMIbI, COBPEMEHHOE
nporpaMMHoe ofecniedeHne (B TOM 4MCie OTeYeCTBEHHOrO NMPOM3BOCTBA) JUTA PEUICHUs 3a7ad Mpo-
(peccHoHanbHOIM aeATEILHOCTH.

OIIK-3. CnocobeH NpoBOJNTb aHAIM3 MaTEMaTHYECKUX MOJIENeH, CO3/1aBaTh MHHOBALMOHHBIE Me-
TO/bI PELLEHNS MPUIIAAHBIX 38124 MPO(ECCHOHANBHOMN NeATeIBHOCTH B 00/1aCTH MHOPMATHKH H Ma-
TEMaTHYECKOr0 MOACTHPOBAHHS.

OIIK-4. Crocoben onTumanbHbIM 06pazoM KOMOMHMPOBATH CYLIECTBYIOUIHE HHOPMAIHOHHO-
KOMMYHHKALMOHHbIE TEXHOJIOPMH [1s1 pellieHus 3a4a4 B 061acTi npodeccHOHANBHOIM JIeATEIbHOCTH ¢
yuerom tpeboBaHHii MH(DOPMALIMOHHOM Ge30NacHOCTH.

OTIK-5. CnocobeH MHCTa/IMPOBATE M COMPOBOKIATL MPOTPAMMHOE obecrieueH e HH(pOpMAaLIHOH-
HBIX CHCTEM, OCYLIECTBIIATE 3((heKTHBHOE yrpasiieHHe pa3paboTKOH NPOrpaMMHBIX CPEICTB H MPOEK-
TOB.

L.5. CooTBeTcTBHE BHIOB AeSITEJLHOCTH H HPO)eCCHOHAIBHBIX KOMIIETeH Uil

Kon u HaumeHosa- HaumeHoBaHue npodeccHOHANBHBIX KOMMETEHLMIA
HHe BHA (OB) Aes-
TENBHOCTH

OIIK-1. Cnocoben HaxoauTh, (OpMyTMpoBaTh M peliaTh AKTYaJIbHbIE
npoGieMbl MPUKIAHONH MAaTEMATHKH, (yHIAMEHTANbHON HHOPMATHKH U
MH(OPMALIHOHHBIX TEXHOJIOTHI

OIIK-2. Cnocoben npuMeHsITH KOMIbIOTEPHBIE/ CYNEPKOMIBIOTEPHBIE Me-
TOAbI, COBPEMEHHOEe mporpamMmHoe obecrieyeHwe (B TOM Yucie oTeve-
BJI-1 CTBEHHOrO NMPOM3BOJICTBA) /S PelleHHs 3ajau npodecCHOHANbHON aes-
Co3naHue v npuMe- | TeabHOCTH

HEHHE TEXHOJIOIHiA
GONBIIMX JAHHBIX OIK-3. CnocobeH MpoBoAMTbL aHAIW3 MaTeMaTHHMECKHX MOZesei, co3/a-

BaTb WHHOBALIMOHHbIC METObl PELIEHHs MPUKJIAAHBIX 3a4a4 npogeccHo-
HAJILHOH JICATEJILHOCTH B 00J1aCTH MHYOPMATHKH M MATEMATHYECKOrO MO-
JIe/TMPOBaHHsI

OIIK-4. CriocobeH onTuManbHbIM 06pa3oM KOMEGMHHPOBATH CYILECTBYO-
LHe MH(OPMALIMOHHO-KOMMYHHKALIHOHHBIE TEXHOOTHH /TS peLleHus 3a-
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na4 B o6nacT npodeccHOHATbHON AeATeNIbHOCTH ¢ yueToM TpeboBaHuii
UH(POPMALIHOHHO# Oe30MacHOCTH

OIIK-5. CnocofeH HHCTaNTMPOBaTh M COMPOBOKAATH MPOrpaMMHOE obec-
neyeHre MHGOPMALMOHHBIX CHCTEM, OCYLIECTBIATH P EeKTHBHOE YIpaB-
neHue pa3paboTKoi MporpaMMHbIX CPECTB U NMPOESKTOB

2. YYUEBHbBIH IJIAH 11T

2.1. Kareropus caymarenei JITTT

YueOHblii r1an peanusyercs s CEUMAIUCTOR WK OakanaBpoB M (W/IM) MAarkcTpoB, WM ke
caymareneif, ofyqaromuxcs no HampaeneHuto 02.04.02 dynnamenTanbHas WHGopMaTuka U HHDOP-
MaLMOHHBIE TEXHOJIOTHH (YPOBEHE MATUCTPATY PhI)».

2.2. O0mas TpyA0EMKOCTE MPOrPaMMbl, Ay THTOPHAN H CAMOCTOsITeJbHAsA paGoTa
OO1was Tpy10€MKOCTB MPOrpamMMel, 4acoB: 266, u3 HUX 144 aymuropHoii pa6ortel u 88 camo-
CTOATENIbHOH padoThl.

2.3. ®opma o0y4yeHns: OuHas ¢ IPUMEHEHHEM JIUCTAHLMOHHBIX TEXHOJIOTHIA.

2.4. YueOHbIii JIaH

Ne | HaumenoBanune monyJieii/teM | Beero, | Buabl yueGHbIX 3aHATHI DopMBbl KOHTPOJIA
n/m| mporpamMmmbi qac Jleknunu | IIpakr. | Cam.
3ansTud | padora
1| Beeaenue B Texnosnorun MM u 102 32 32 38 3auer
HHIKEHEPHIO IAaHHBIX
2| ApxuTeKTypa JaHHBIX B 00/1aCTH 3aver
WM u BigData 130 36 44 50
3| Mroroas arrecrauus 34 0 0 0 [Toarotoeka
u 3awuta BKP
Bcero yacos 266 68 76 38
3. KAJIEHI[APHI)IFI YYEBHBINA T'PA®PUK
No HaumeHnoBaHue 1 2 4 5 6
n/n TEMBI, MOJTYJIsl | Heiens | Hejens | Heaens HeJens
| Beenenue B TexHonornn MM | s
" | M MH)KeHEepHIO JaHHBIX
” ApXHTEKTYpa JaHHBIX B 00-
" | nactu MM u BigData
3. | Hroroeas arTectaiius

| Hepens — 6 pabouux aHeit
MunuManbHblii cpok ocBoeHus T — 6 Hepens.




4. PABOYUE ITPOI'PAMMbI YYEBHBIX ITIPEJMETOB
(KYPCOB, AUCHUILJINH (MOI[YJIEﬁ))
4.1. Pabouas mporpamma yueOHOro npeamera (Kypca, IUCUMIUIMHBI, MOayJsi) Nel «BBeaeHue B
TexHosiorud MK v urakenepuio nanHbIx». [Iprnoskenue Nel
4.2. Pabouas nporpamma yuebHoro npeamera (Kypea, AHCLIMIUTHHBI, MOayJis1) Ne2 «ApxHTeKkTypa
nanHbIx B o6iactu UM u BigDatay. [punoskenne Ne 2

3. YCJIIOBUA PEAJIM3ALIAH JIIIT

5.1. Opranusannonusle ycjaosus peanusanun JITT

HanmenoBanue C — Haumenosanue  obopynoBanusi,  mnporpamMMHOro
Ay JUTOPHH obecneveHus
Aynutopus s | Jlekuum K ¢ noctynom B MHTEpHET W BO3MOIKHOCTRIO MPO-
NpOBEAeHUA  Jiek- cmotpa ¢aiinoB B ¢opmare *.ppt, *.pptx, *.pdf:
LMH/CeMHHapOB MHKPO(OH; KOJIOHKH/HAYLIIHHKH; Kamep.
JlaGopaTopuu/ [Ipakruueckne 3a- | Jluuneiii [TK/cmaprdon ¢ noctynom B MutepHer 1
NPOU3BOJCTBEHHbBIC | HATHS BO3MOXKHOCTBIO MpocMoTpa (aiinoB B dopmate
noMenieHus *html, *.doc, *.docx, *.pdf; muct popmara AS/A4
WK OJIOKHOT; KapaHall/pyyKa.
KoBopkHHIH, Camocrostenbras | Jnunsiii [MK/cmaprdon ¢ goctynom B MHTepHeT u
yueOHble 3anbl W | paboTa BO3MOXKHOCTBLIO TpocMmoTpa  ¢aitnoB B (opmate
T.I. *html, *.doc, *.docx, *.pdf; auct dopmara A5/A4
WK 6JIOKHOT; KapaHaal/pyka.
AyauTopus ans | Mirorosas arrecta- | [1K ¢ noctynom B IHTepHET W BO3MOXKHOCTBIO Mpo-
NpoBEAeHHUs  JIeK- | Lius cMoTpa aisioB B gopmare *.html, *.doc, *.docx,
LMii/ceMUHapoB *.pdf, *.djvu, nmct Oymaru dopmata A4, pyuka.

S.2. Ileparoruveckne ycjaosus peannsauun JIIIT

HaumeHnoBanue Iloanuce
o IlpenonaBartens
No n/n y4eOHOH JUCHHITHHBI npenojaBaTe/is

Beenenue B rexHosnoruu MM 1 unxkeHe-

1 C.B. Kaprambliies
PHIO 1aHHBIX

ApxuTtekTypa JaHHbIX B o6nactu MU u

BigData

C.B. Kaprambiuies

5.3. Yuebno-meronuueckoe obecnevenne A1 (no eceii npozpamme JIIIT)
OcHoBHas uTeparypa:
L; Annaiaun D. MalunnHoe oGy4yeHHe: HOBbIH HCKYCCTBEHHbINH HHTEJTIEKT: nep. ¢ aurn. /

Annaii-1uH 3. - M.: @onn Passutus Ilpombinennoctu: Msnarensckas rpynma "Touka" : AbnuHa
[abmnwep : [Mutennextyanbhas Jlureparypal, 2017. - 191 c. - (3aTpa 310 OyayT 3Hath Bee). - bub-
mmorp.: ¢. 185-191. - ISBN 978-5-9908700-8-6. - ISBN 978-5-9614-6114-5.

2. Cunen [1,, Meticman A., A M. Ocrosel Data Science u Big Data. Python u nayka o
naHubIx / Cunen [1., MeticMan A., Anu M. ; nep. ¢ aurn. Marsees E. - CIT6. : [Turep, 2020. - 334 c. :
ui. - (bubsninoreka nporpammucra). - ISBN 978-5-4461-0944-9,

3. Xatiku C. Helponubie cetu. Tlonnblit kype: niep. ¢ anrn. / Xaiikuu C.; nep. Kyccynb
H. H., lenectoB A. IO. - 2-¢ u3a. - M.; CI16.; Kues: Bunbame, 2006. - 1103 c.: un. - bubmworp.: c.
996-1069. - ISBN 5-8459-0890-6.

4, Mapxkun, A. B. Ilporpammuposanie Ha SQL: yueGHoe nocoGue [uis cpeaHero npodec-
CHoHajIbHOTO 0OpasoBanus / A. B. Mapkun. — Mocksa: Manarensctso IOpaiit, 2020, — 435 ¢. —
(ITpodeccuonansHoe obpazoeanue). — ISBN 978-5-534-11093-7. — Teker: 2J1eKTPOHHBIH // DBC
IOpaiit [caiit]. — URL: https://urait.ru/bcode/456926
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3. Mapkun, A. B. TlporpammupoBatue Ha SQL B 2 u. YacTb 2: yueGHUK H NPaKTHKYM
ans By30s / A. B. Mapkun. — 2-e 3., ucnp. u gon. — Mocksa: M3narenserso IOpaiit, 2020, — 340
¢. — (Bbiciiee oOpasosanue). — ISBN 978-5-534-12258-9. — Tekcer: anextpousiii // OBC FOpaiir
[caiit]. — URL: https://urait.ru/bcode/451185.

HononHuTenbHble MaTepHAIbI:
l. Benoyc B. B., IluoBapora H. B. OcHoBbI pensilinonHbix 6a3 AaHHBIX. [TpakTukym no

SQL [SnekrpoH. pecype]: MeTox. ykas. k 1ab. paGotam no kypey "Basbl naHHbIx" / besoye B. B., Iu-
Boaposa H. B.; MI'TY um. H. D. baymana, @ax. "Po60TOTeXHHKA M KOMIUIEKCHas aBTOMATH3aLMA", -
M.: Mzp-o MITY um. H. D. Baymana, 2014. - | CD-ROM. - ®I'YII "Hudopmpeructp"
No0321400922.

2. bacapab M. A., Konnosa H. C. MuTennekTyanbHble TEXHONOMMM HAa OCHOBE HCKYC-
CTBEHHbIX HEHPOHHBIX CETeii: METOA. yKa3aHMA K BbINONHeHHIO Jab. pabor / Bacapab M. A., Konnosa
H. C.; MI'TY um. H. 5. baymana. - M.: U3a-so MI'TY um. H. D. Baymana, 2017. - 53 ¢.: un. - Bu6-
JMorp. B koHue Opouu. - [ISBN 978-5-7038-4716-9.

3 Bepeskun JI. B., Poxnes A. 0. PaspaboTka MoJeNH OLEHKH MIaTekeCnocoOHOCTH
KJIMEHTOB OaHKa ¢ MPUMEHEHHEM aJrOPUTMOB MalMHHOro o6yuenus / Bepeskun JI, B., Poskhes A. 1O,
/I luHamMuKa cnoxHbIX cueteM. - 2018. - T. 12, Ne 4. - C. 59-66,

4. busnu JI. M. Sseik nporpammuposanus Python: cnipasounuk: Tlep. ¢ anr / Buzmu ]I,
M. - Kues: TuaCodr, 2000. - 326 c. - ISBN 966-7393-54-2.
5 Betorun B. B. DreMeHTb! MaTeMaTHUECKOH TEOPHM MAIIMHHOTO o0y4eHHs: yued. ro-

cobue /uist BY30B / Betorun B. B.; Mock. dusnko-texu. un-T (roc. yu-t), PAH. MH-1 npobnem nepena-
4n uHpopmaunu um. A. A. Xapkesuua. - M.: MOTH - WIIIU PAH, 2010. - 231 ¢. - bubnuorp.: c.
229-231. - ISBN 978-5-7417-0339-7.

6. lanymkun A. M. Heiiponuble cetn: ocHoBbI Teopun / Tanymikud A. U. - M.: [opsuas
munns - Tenexom, 2010. - 496 c.: un. - Bubnuorp. B koHIe CT., ¢. 469-488. - ISBN 978-5-9912-0082-0.
T ['onosko B. A. HeiiponHsie cetn: oByueHue, opranusalus U npUMeHeHHe: yued. noco-

OHe 110 HaMpaBJIeHHIO NOArOTOBKH GakanaBpos U MarueTpos / ['oioBko B. A.; obw. pen. Fanymkud A.
M. - M.: Usnar. npeanpustue pen. sxypH. "Paguorexuuka” (MITPIKP), 2001. - 256 c.: un. - (Hetipo-
KOMMbIOTEPLI M UX NMPUMEHEHHE; KH. 4). - bubnuorp.: ¢. 248-256. - ISBN 5-93108-05-8.

8. Jbxeiime P., Tpodd 1., BaitnGepr H., Onnens 2. k. SQL. [ToaHoe PYyKOBOICTBO. M:
Bunbsame, 2014. 960 c.

9. Konuonnu T., Berr K. Basel nauusix. [Tpoektuposatie, peanusaums U COMPOBOKIEHHE,
Teopus u npaktuka. M: Bunbamc, 2017. 1440 c.

10. Komammnckuit B. WM., Cmuphos JI. A. HelipoHHble ceTH u uX NPUMEHEHHE B CHCTeMax
ynpas/eHus u cBsizu / Komawmnckuii B. WM., Cmuphos JI. A. - M.: Topsuas nusus - Tenexkom, 2003. -
93 c. - bubnuorp.: c. 88-93. - ISBN 5-93517-094-9,

1. Ocosekuii C. Heiiponnble cetu s oGpaGoTku vHpopMauuu: nep. ¢ noabck. / Ocos-
ckuit C.; nep. PyauHekuit M. JI. - M.: ®unaHcel M ctatucTuka, 2002, - 343 c¢.: un. - ISBN 5-279-
02567-4.

12, Cupnsies H. WM., Xpanos I1. B. Heiipocetn u HeiipomaTemaTika: yued. nocobue / Cua-
naes H. M., Xpanos I1. B. ; MI'TY um. H. 3. baymana. - M.: Usa-8o MI'TY um. H. 9. Baymana, 2016.
- 83 c.: . - bubnuorp.: ¢. 82. - ISBN 978-5-7038-4362-8.

[3. Xnuenenko JI. B., IMarakosuu @. A. TIpakrika HEMPOCETEeBOro MOJICNIUPOBaHHsA: yueo.
nocobue / XnueHenko JI. B., [Tatakosuu @. A. - CII6. Jlanb, 2019. - 196 c. - (Y4eGHUKM 1715 By30B.



Crneunansnas nutepatypa) (Bakanaspuar u marucrparypa). - bubnuorp.: c. 182-193. - ISBN 978-5-
8114-3639-2.

6. ®OPMBI UTOI'OBOI1 ATTECTALUU A1
Wrorogas arrectauus nposoautcs B GopMe 3alUThI BbITYCKHOH KBANTM(pHKALMOHHOI PaboThI
(BKP).
3awmra BKP npoBoauTes B MPUCYTCTBUM MTOTOBOI 9K3aMEHALMOHHON KOMHCCHH (U3K).

6.1 Ilponeaypa omenHBaHHus Pe3y/IbTATOB OCBOEHHs 0GPA30BATENLHOI NporpaMmel Ha
3aIHTE BLINYCKHOI KBAIH(QHKALHOHHO paGoThI

3aBepIarolKMM 3TanoM BbiMoHeHus cryaentom BKP spnstercs ee 3ammra. 3ammra BKP chiy-
KMT 3JIEMEHTOM 0053aTe/IbHOr0 TECTHPOBAHHS, NPOBOJMMOrO B PAMKAaX MTOTFOBOM aTTeCcTALMH BbI-
MyCKHHKA, M0 pe3ybTaTaMm kotoporo MOK BbiHOCHT pelieHre 0 Bblaye JUNIoMa 0 NpodeccHoHab-
HOT1 MepernoAroTOBKH, JAIOLIEro NPaBo Ha BEJEHHE HOBOTO BUA MPO(ECCHOHANBHOMN AEATENbHOCTH —
pazpaboTka MporpaMMHOro obecredeHH s, TP YCI0BHH YCMEUHOMN 3aiuTsl BKP.

K sawmre BKP nomyckatores ciywarenu, yerenso 3apeplinBIINe B [OJHOM 06beMe OCBOe-
nue JIIII, ycnewHo npouieimie npomMexyTouHble UCMBITaHUS U mpeacTaBusiune BKP ¢ oT3bIBOM
PYKOBOAMTENS B YCTAHOBJICHHBIH CPOK, HA KOTOPYIO MOJIyYeHA MONOKHTENbHAS PELIEH3HS.

3awwmra BKP nposoauTcs B COOTBETCTBUM ¢ YTBEPKICHHBIM rpadiikoM, yTBep:aaemMbiM JTu-
pekropom MHIL «Komnosuter Poccun» MI'TY um. H.D. BaymaHa ¢ yuactuem He meHee 2/3 ujieHOB
ee cocTasa.

OOGs3aTeIbHBIMU 31EMEHTAMH MIPOLIEAY PbI 3aLLUTHI ABJIAIOTCS:

BLICTYTUICHHE Cliyliartens — agropa BKP;

OTBETEI CTYJIEHTA Ha BOIPOCk! wiieHoB UDK;

orjiauleHHe OT3bIBa PYKOBOIMTENS,

OMJIALIEHHE PCLCH3UH H OTBETHI CJ1y1LATENS HA 3aMEYaHusl PELIEH3eHTa.

Hns coobuienns no conepranunio BKP ciywarento oTBoAMTCS, Kak npasH/10, He Sonee 10 Mu-
HYT. JUisl 3aUMTBI CJIylIATENeM MOIYT MpeACTABIATHCS JOMOJHHTEIbHbIE marepuasibl, XapaKTepH3y-
IOLHC HAYUHYIO H NPAKTHYECKYIO UCHHOCTD BBINOTHEHHOH paboThl (MevaTHbIe CTAThH M0 TEME, 10KY-
MEHTBI, yKa3bIBAIOLIHE HA NPAKTUYECKOE [IPUMEHEHHE PEe3y/IbTaTOB PaboThbl, aKThl BHEJPEHUS H T.IL).
Ha otkpoitoii 3ammute BKP MoryT npucyTcTBoBaTh Bee Jkenarolike, KOTOpPBIM TIpeJceaaTeNb BIpaBe
Pa3pelINTDL 3a/1aBaTh CIyLUATENII0 BOMPOCHI [0 TeME, 3alMiacMoit UM paGotel. O6Mmas 1npososmKu-
TEBHOCTD 3alUuThl 0aHOH BKP He nomkHa npesbnuats 0,5 yaca.

B xozae samuThl Beaercs npotokon sacenanns UAK, B KOTOPBIA BHOCATCA: aMHIIUs, UM, OT-
uecTBO 00yuatouierocs, nazanie BKP, npucytersytomue unensr UK, hamunus, ums, oryectso py-
kosoautens BKP, koncynbranta BKP (eciu ects), nepeuncisiores MPEJIOCTABJIEHHBIE K 3alIHTE J10-
KYMCHTbI, 3alaHHbIC CJIYLIATEIIO Ha 3allMTe BOMPOChI, 0011ad XapaKTepPHCTHKA OTBETOB CJIylIaTess,
pelieHue Komuccun o6 oueke. [poTokon noanuceiBaeT npejcenareb 1 wiensl MK, YYacTBOBAaB-
LIHE B 3aceaHHH.

Pesynbrarer sawutel BKP onpenensiores nyTem oTkpeIToro ronocosanus unenos UK Ha oc-
HOBE OLICHOK:

pyKkosoauTess 3a kauecTBo BKP, crenenu ee coorBeTcTBUs TpeGoBaHMAM, NpeabABISEMbIM K
BKP;

HJICHOB DK3aMEHALIMOHHOM KoMHUCcHM 3a coaeprkanne BKP, ee samury, Biiouas JoKiajn, or-
BEThI Ha BOINpockl uieHoB MK,

B ciyuae BosnukHoBeHus cnopHoii cutyauun Ipeacenarens UDK umeer pelaoLHi rosoc.

Pesynprat 3aumrsl BKP cnymarens oueHuBaercs no naTubauibHOM CHCTEME OLIEHKH 3HAHUM
H MpocTaBiAeTcs B NpoToKon 3acefianns MOK, B KOTOPOM pacnuchIBaloTes MpejiceiaTenb U uieHbl IK-
3aMEHALMOHHOH KOMHCCHH. OueHKH 00BABNAIOTCS 06YUaloMMEst B A€Hb 3alMThL. [locie oObapie-
HHA OLCHOK M pEKOMEHIALMH KOMHCCHH 3aLLMTA BbIMYCKHbIX KBATH(HKALMOHHBIX paGoT 00bIBIsSETCS
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Ha TEKYLUHUHA AeHb 3aKOHYEHHOII,
Ilo pesysibTaTam aTTeCTAaLMOHHBIX UCTIBITAHUI 00y YarOLMIiCS MMEET MPaBO HA ANeUIALHIO.
OOGyuarowuecs, He NPOIIGAIINE UTOTOBOI aTTECTALNMK B CBA3M C HEABKOMH Ha aTTecTallMOHHOE
HCIIBITAHUE MO YBAXKHTENIbHOH MPUYMHE (BPEMEHHAs HETPYI0CMOCOOHOCTh, HCTIONHEHHE OOIIECTBEH-
HBIX HJIH FOCY/apCTBEHHBIX 00A3aHHOCTEH, BLI30B B CY/, TPaHCMOPTHBIE NpoGiieMbl (OTMEHA peiica,
OTCYTCTBHE OWJIETOB) MM B APYTUX CIy4asx), BIPaBe MPOMTH €€ B TeUeHHe 6 MecsieB Mocie 3aBep-
ILIEHUA UTOTOBOM aTTecTaLMu.

7. OHEHOYHBIE MATEPHAJIBI UTOI'OBOM ATTECTALIUU

7.1.1 KoMIJIEKT OlEHOYHBIX CPeICTB
[IpumepHas TemaTHKa BbIMYCKHbIX KBATM(DUKALMOHHBIX PaboT:

I. Bonbuive naHHbIE.

2. HckyccTBeHHbIN HHTENIIEKT.,

3. HndopmaunoHHas 6e30MacHOCTS.
4. ApxuTekTypa JaHHbIX.

5. Mojenb JaHHbIX.

6. COop u XpaHeHHE JaHHbIX.

7. KouBeiiep gaHHBIX.

8. Tlpencraenenue naHHBIX.

9. TloaroroBka AaHHBIX.

10. O6naunble TEXHOJIOTHH.

7.1.2. KoMneTeHuHH H KPUTEPHH HX OLCHHBAHNS

an nojaroroBke H zauure BKP YCTaHaBIHBaAOTCA CIICAYIOIIHE KOMIIETEHLIMH W KPHTEPHHU UX OLICHH-
BaHHI.

®opmymnposka kom- | Kox koMueTer- CoBoKynHbIe Pe3yibTaAThI 0CBOCHHS

nerenyuu no ®rocC IHH
CriocobeH HaXOaHTh, OIIK-1 3narb: MaTtemMaTHUYeCKOE MOJIEIMPOBaHHE
(opmynpoBaTh u pe-
IIATh aKTyaJlbHbIE Mpo- ¥Ymerb: OcCyLUEeCTBIATh MaTEMAaTHYECKOE W
Os1eMbl NpUKIATHOMN Ma- MH(OPMaLIMOHHOE MOJIE/TAPOBAHHE
TEMAaTHKH, (pyHAaMEH-
Ta/bHOM HHDOPMATHKY Baagers: [IpoBenenue HayuHO-
¥ HH(pOpPMaLMOHHBIX HCCIICIOBATENBCKHX u OTBITHO-
TEXHOJIOT Hii KOHCTPYKTOPCKKX padoT 0 CO3aHHIO BapH-

4HTOB TEXHHUYECKOTO BOIUIOLIEHHS KOHLIEM-
UMM MNPOAYKTa, CO3/aHHE NPOTOTHNA Mpo-
JIYKTa Ha OCHOBE BCTPOEHHOH aHAIUTHKH
OOJIBIIMX JAHHBIX
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@opmMyIHPOBKA KOM-

Koa komneren-

CoBoKynHBIE Pe3y/IbTATHI OCBOCHHS

nerenunu no ®IrocC HHH

CnocobGeH npuMeHATh OI1K-2 3narb: TexHHYECKHE CPEICTBA U CPe/ibl

KOMIIbIOTEPHBIE/ CyTiep- cOopa, xpaHeHHA U 00paboTKK GONBIINX

KOMIIBIOTEPHBIE METO- JIAHHBIX

Jbl, COBPEMEHHOE Mpo-

rpaMMHoe o0ecrnieueHHe

(B TOM uHcIne oTeve-

CTBEHHOTO MPOHU3BO/I- Ymern: OcymecTBiaste paspaboTky Ipo-

CTBA) JUIsl PelICHHA 3a- IpaMMHO-aMMapaTHbIX KOMIIOHEHTOB U CH-

Jlay rnpogeccuoHAILHOIA —_—

JeATeNbHOCTH
Bnanern: Ananus uHHOBauMii B oGnacTu
HWH(POPMALMOHHBIX TEXHOJIOTHH; HOBBIX TEX-
HUYECKHX CPE/ICTB, METOJOB M aIrOPUTMOB
aHanusa OOMbIINX JaHHBIX; HCTOYHMKOB HH-
(opMauMu;  TEXHONOTHH  npeacTaBaEeHMS
JaHHBIX, METOJOB TMpeAcKa3aTellbHOi U
TNPEANUCHIBAKIIECH aHAIIMTUKH; CYIIECTBYIO-
KX MPOJYKTOB HA OCHOBE BCTPOCHHOM aHa-
JIMTUKH O0ONBIUMX JAHHBIX

CnocobeH  npoBOAUTH OI1K-3 3nare: CylecTBYIOLUIHE H MEPCNEKTHBHBIC

aHau3 Marematuye- METO/Ibl H MPOrPaMMHbIH HHCTPYMEHTapHii

CKMX Mojaenei, cosga- TEXHOJIOTHIH BONBINNX JAHHBIX

BaTb ~ WHHOBALIMOHHBIE

METO/Ibl pELUEHHUs TpH-

KNajiHbIX 3aaa4 npogec-

CHOHAIBHOW ACATENbHO- ¥Ymern: [IpoBoauTh aHanuTHYECKHE U NOKC-

ctu B obmactn uHpop- KOBbIC HCC/IE/IOBAHUS 10 TeMaTHKe HHpop-

MATHEH J1 MaTemarHtic- MaLMOHHbBIX TEXHOJIOTHIA, TEXHOJIOTHH

CKOTO MOJE/IMPOBaHUSA i ——
Baapers: Ananus tpeGosaumii k npoykry,
YTOUHEHHEC W 10paboTKa KOHLEMLHH, Ou3-
Hec-MOoJe/ii M OU3HEC-TUIaHa CO3AaHHs HOBO-
ro MpoAyKTa Ha OCHOBE BCTPOSHHON aHayu-
THKH OOJIBLIMX JaHHBIX

Crocoben  onTumalib- OlIIK - 4 3nate: [IpuHuMnbl 1 MeTOABI yNipaBneHns

HbIM 00pa3oM KoMOu- 3alMTON 1 obecreueHHeM KOHGUAEHLIHAb-

HUPOBaTh  CYLIECTBYIO- HOCTH OOJBUIMX JJAHHBIX

e MHpopManUoHHO-
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DopMyIHPOBKA KOM-
nerenuun no PIocC

Koa xomneren-
IHHH

CoBOKynHBIE PE3YJILTATHI 0CBOCHHS

KOMMYHMKALHOHHBIE

TEXHOJIOTMH /1Sl pellie-
HUS 3afay B oOjacTH
npodeccHoHaNBHOM  Jie-
ATEIBHOCTH € Y4eTOM
TpeboBaHuii  MH(pOpMa-
LMOHHOI1 Be3onmacHoCTH

¥Ymern: [IpoBoauts aHanuTHuecke paGoThl
Ha OCHOBE TEXHOJIOTHI1 OOJIBIIMX JAHHBIX

Baagers: Co3ganue M OLEHKa KOHLEMUMH U
Ou3Hec-MOJIEN MPOYKTa HA OCHOBE BCTPO-
€HHOH aHATMTHKH GOJIbLIMX JaHHBIX

CnocobeH uHcTamHpo-
BATh U COIIPOBOMIATH
nporpammHoe obecrie-
YeHHe HH()OPMaLIHOH-
HBIX CHCTEM, OCYLLECTR-
AT 2¢pekTHBHOE
ynpaeJjeHHe pa3paboT-
KOH 1porpaMmHbIX
CPEeACTB U NPOCKTOR

OI1IK-5

3uarn: CoBpeMeHHbIE U NIePCNEKTHBHBIE Me-
TO/bI cOOpa, XpaHEeHHs U NePeauu JaHHbIX
H3 reTeporeHHbIX HCTOYHHKOB

¥Ymerb: OcyuiecTnaTh pa3paboTky mpo-
rPaMMHO-aMMNapaTHbIX KOMIIOHEHTOB M CH-
cTeM

Banagers: Paszpaborka skcrmyaTtanHoHHO#
JOKYMEHTALIWH TI0 TPOAYKTY Ha OCHOBE
BCTPOEHHOM aHAJIMTHKH OONBUINX TAHHbIX
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7.1.3. Ulkana oueHHBaHHSA YPOBHSI OBJIAJXEHHS KOMIETEHIHSIMH NPH NOArOTOBKE M 3alIWTe
BKP

Koa xomme- PeiiTuur
OnenuBaembple MO3HIHHA TeHIHH
(B 6annax)
1. Crenenb cooTBeTCTBHUS PaboThl YPOBHIO KBaTH(DHKALIHOHHBIX OIIK - 1 0-5
TpeOOBaHui, NMPEIbABIAEMBIX K MOANOTOBKE CMELMAHCTOB, a
TaKyke TpeboBaHUAM, NpeabasiseMblx K BKP OIlK -2 0-5
OIIK -3 0-5
OIlK - 4 0-5
OIK -5 0-5
2. CoorsetcTBHe (a3bl HCTOYHHKOB, CONEPHKAHHMSA W BBHIBOLOB OIK - 1 0-5
Teme, nenu U 3aaavam BKP, noctatouHocTh M COBpeMEHHOCTD
MCIO/IBb30BAHHOIO OMOAMOrpadHYecKoro Matepuana U UHbIX Hc- OIlK - 4 0-5
TOYHHKOB.
3. KauecTBO BbINOIHEHHS MTOCTABICHHBIX 3314
- HalHuWe B paboTe BCEX CTPYKTYPHBIX JIEMEHTOB HCCIIE/I0BA-
HHS;
OIIK - 1 0-5

- Hcnonb3oBaHue >(M(GEKTHBHBIX METOJ0B HCC/E0BAHHS Bbi-
OpaHHbIX 00BEKTOB;

- HajlnunHe 000CHOBAHHOH aBTOPCKON MO3WLMM, PacKpLIBAIOLLEH
BH/ICHHE CYLUHOCTH MpoO/IeMbl MccleioBaTenemM U BhIGOpa Me-
TO/I0B €€ PELICHHUS;

- HCIMOJIb30BaHHE B 3KCIEPUMEHTANBHONH YacTH HCCIEeNOBAHHA
000CHOBAHHOTO KOMIUIEKCA METOIOB M METO/MK, MO3BOJIAIOLIMX OIIK - 3 0-5
PELIMTE TOCTAB/IEHHbIE 3a1a4H;

- LEJOCTHOCTb HCCJIE0BAHKS, KOTOpas MpOABIAETCS B CBA3aH-
HOCTH €ro TeOPEeTHYECKOH U 3KCIIepUMEHTANILHON YacTeii

4. CreneHb CaMOCTOSITE/IBHOCTH CTY/IEHTA [P  MOATOTOBKE 0-5
OIK - 1

BKP
OIlK - 2 0-5
OIIK -3 0-5
OIlK - 4 0-5
OIK -5 0-5

5. HayuHas u mpakTuueckas LeHHOCTh C/e/IaHHBIX BBIBOJOB, OTK - 1 0-5

NEePCreKTUBHOCTE HCC/ICIOBaHKS: HalMYKe B paboTe Matepuana

(Maei, KCepUMEHTaNbHBIX JAHHBIX M Mp.), KOTOPbIA MOKET OIK - 3 0-5
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Koa komme- PeiiTunr

OuennBaeMble NO3HIHH TeHIHH
(B 6annax)

CTaTb MCTOYHMKOM AAIbHEHILMX HCCIIeJ0BAHNI OTIK - 4 0-5

6. Coorserctue opopmienns BKP ycraHosneHHbIM TpeGoBa-
HHSM

7. BbICTYNIEHNs CTY/IEHTa Ha HAYYHBIX KOH(EPEHLMAX 110 Ma-
tepuanam BKP, Hayunbie ny6Gnukaimm

8. 3ammura BKP:

- KaueCcTBO JIOK/IaJa: KOMIO3HULISA, MOJIHOTA NPEICTABIEHHUS pa-
0OTBI, €€ pe3y/IbTaToB, ApryMEHTHPOBAHHOCTb, YO IUTEILHOCTE,

OIIK - 2

OIIK - 1

- 00beM M ri1y6uHa 3HaHWH M0 TeMe, 2Py AHPOBAHHOCT, HCMOJb-
30BaHHE MEKMPEIMETHBIX CBA3EIA;

- KyJIbTypa peuu, MaHepa W3JIOXKeHHs, YYBCTBO BPEMEHH, KOH-
TPOJIb HaJl BHUMAHHEM ay/IMTOPHH; oK - 1 0-5

- KaueCTBO OTBETOB Ha BOINPOCHI: [10JIHOTA, ApPryMEHTUPOBaH-
HOCTb, MCIIOJIB30BAHHE TIPH OTBETAX CHIIbHBIX CTOpPOH paGOTbl‘,

- ACJIOBBIE W BOJIEBbIE KauecCcTBa JOK/Iag4yHKa: OTBETCTBCHHOCTD,
CTPEMJICHHE K JIOCTHIKEHHIO BBICOKHMX pE3YJIbTaTOB, FOTOBHOCTh
K IUCKYCCHH;

- HaJIHYHE U Ka4ueCTBO npeaemaunu/p&namqﬂoro MarepHaia

Hroro 0-100

Kputepun onenupanus xomnerenuuii npu peiitnure or 0 10 5 6a/108

J bannos: ciymwatelb NOKa3bIBACT BHICOKUIT YPOBEHD KOMIETEHTHOCTH, 3HAHHA MaTepuaia npo-
rpaMMbl, y4eOHOI, NepHoANYECcKoH U MOHOTPaHIECKOH NUTEPATYPhI, PACKPHIBACT OCHOBHBIE TMOHS-
THA W NIPOBOIMT MX aHA/IM3 HA OCHOBAHWH MO3MLMI Pa3HYHBIX ABTOPOB, B TOM 4MCJIE HHOCTPAHHBIX
aBTOPOB.

C.I'[yLllaTeJ'Ib MOKAa3bIBAET BbICOKHIH YPOBEHL TEOPETHUYECKHUX 3HAHUH MO AUCHHUITIIMHAM, BKITHOYECH-
HbIM B IOCYJapCTBEHHbIH SK3aMeH 0 ﬂpO(bHJ'[}O, H BHUIHT MEXXOHCLMITJIMHAPHBIC CBA3H.

IIpodeccnonanbio, rpaMoTHO, M0C/IE0BATENBHO, XOPOLIUM A3bIKOM YETKO M3/1araeT Marepuarn,
apryMeHTHPOBAHO (HOPMYJIMPYET BLIBO/IBI.

3HaeT B pamkax TpeOOBaHMIl K HamMpaBiEHMIO MOAFOTOBKH 3aKOHO/JATe/IbHO-HOPMATUBHYIO U
npaxkTHueckylo 0asy.

Ha BOIPOCHI YJICHOB KOMHCCHH OTBEYAET KpaTKo, apryMeHTHPOBAaHO, YBEPEHHO, 0 CYLIECTBY.

4 banna: cnywarenib MOKa3bIBAET JOCTATOUHBIH YPOBEHb KOMIIETEHTHOCTH, 3HAHHS JIEKLIMOHHOTO
MartepHaa, yuedHo U MeTOANYeCKOi TUTepaTyphl.
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yBepeHHO 4] ﬂpOCbECCHOHaﬂbHO, 'PAaMOTHBLIM A3BIKOM, SICHO, YCTKO M IOHATHO HM3Jlara€t COCTOf-
HHE U CYTh BOIpoOCa.

3HaeT HOPMATHBHO-3aKOHOJATENbHYIO H MPAKTHYECKYI0 6a3y, HO TIpH OTBETE JOMYCKAeT Hecy-
LLIECTBEHHBIE MOTPEIIHOCTH.,

Ciywareib NoKasblBaeT JOCTATOUHBIN YPOBEHDb NPO(ECCHOHATIBHBIX 3HAHMH, CBOBOIHO OMepH-
PYET NOHATUAMH, METONAMH OLICHKH MPHHATHS PELICHHI, HMEET NPEACTABISHHE O MEXK/UCLIUILIMHAD-
HBIX CBA3SX, YBA3BIBACT 3HAHUS, MOMYUCHHbIE [IPH M3YUEHHH PA3THUYHBIX JUCLUIIIAH, YMECT aHATH3H-
pOBaTh NPaKTHYECKHE CUTYALIMK, HO 0MYCKAET HEKOTOPbIE MOrPEeLIHOCTH.

OTBeT MocTpoeH JIOrHUHO, MaTepuasn M3NaraeTcsi XOPOLIHM A3bIKOM, MPHBICKACTCH HHpopmMa-
THBHBIIT M WITIOCTPATUBHbBIH MaTepHaJl, HO TP OTBETE JOMYCKAET HEKOTOPbIE MOTPEIIHOCTH.

Bonpocsl, 3an1aBaeMble uyieHaMH 5K3aMeHALIMOHHOH KOMUCCHH, HE BBI3LIBAIOT CYILIECTBEHHBIX 3a-
TPYIHEHHUIA.

om (0 om 3 bannos: cnymaresb nokaspiBaeT ciadble 3HaHHA JEKLMOHHOrO MaTepuaia, y4eGHO
JIUTEPATY pbl, 3aKOHOAATEIbCTBA U NIPAKTHKHY €r0 NMPUMEHEHHS, HU3KUH YPOBEHb KOMIIETEHTHOCTH, He-
YBEPEHHOE M3/10KEHHE BOTIPOCa.

Crnywarenb nokaseipaet cabbiii ypoBeHb npoeccHOHANBHBIX 3HAHMIL, 3aTPyIHACTCA NPU aHa-
JIN3€ [IPAKTUYECKUX CUTYaLMi,

He moseT npuBecTH npuMepbl U3 peabHOI NPaKTHKH.
HeyBepenHo 1 nornyeckn Henocne10BaTe/bHO M3NIaraeT MaTepuall.

HenpaBHano OTBE€YACT HA MOCTaBJIEHHLIE Y/IeHAMH KOMHMCCHH BOIIPOCEI HJIH 3aTPYAHAETCS € OT-
BETOM.

7.1.4. TpeGoBanus K CTPYKTYpe H 0OPMIIEHHIO BLINYCKHBIX KBATHQHKAIHOHHBIX pabor

Beinyckuas ksanupukaumonas padora (BKP) — o6sa3aTenbHas 4acTh MTOTOBOM aTTecTalluy
BBINYCKHHKOB. BoinonHenne BKP aBnseTcs 3aKI04HTENBHBIM 3TANOM, MOABOAALIMM HTOMH OCBOSHHS
00pa3oBate/IbHOM MPOrpaMMBbl 1 CJTyKAIMM CPEJICTBOM KOHTPOJIS NPHOOPETEHHBIX CIYLIATEEM 3Ha-
HUI1, YMEHHH W KOMMETEHIH 3a BeCh NepHO/ 00yUYEHHS B YHuBepcuteTe 1o obpasoBaTebHOM npo-
FpaMMe, Ha OCHOBE KOTOPOTO 3K3aMeHaLHOHHOH Komuccueii (OK) npuHuMaeTtcs pelieHue o npucBoe-
HHH BBIMYCKHHUKY COOTBETCTBRYIOLIEH KBaATH(pUKALMMY,

B kauecree cocraBhbix uacteli B BKP MoryT BoiiTi HcTOpHs HecmeyeMoro BOMpOCa; CpaBHH-
TEbHbIH aHANU3 POCCHIACKOH 1 3apy6esxHoli npakTHKH; 06Las NpakTHKa B paccMaTpHBACMOF ciepe,
OMBIT PELICHHA 0003HAYEHHBIX 3a/1a4 B MpeJieNlaX ONpeiIe/IeHHON TEPPUTOPUH HTH B PAMKaX AeSTe b
HOCTH KOHKPETHBIX CyObEKTOB.

BKP opopmisercs B Buae Tekcta ¢ npuiokenueM TaGauI, cxem, rpaMKOB U JIpyroro Wio-
CTPaTHBHOIO MaTepHara.

Crpyxkrypa BKP:

- THTYJIbHBIH JICT;

- 3a71anKe Ha BbinojiHeHHe BKP;
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- KaNeH/1apHblii mi1aH Ha BeinosiHenue BKP;

- pedepar;

- Co/iepiKaHue;

- CIIUCOK 0003HAYeHHH U COKpaLIEeHHil;

- BBE/IeHHeE,;

- OCHOBHas 4acTh (pasaensl) (HanpaeneHHocTs BKP MoskeT GbiTh: aHanuTHYecKas, UCCiel0Ba-
TEbCKad, NPaKTHYECKas, TeOpeTHYeCKas), BKIIOYAloWas B cebs He MeHee NBYX 4vacTeil (4ale Bcero
TCOPETHHECKYIO U NMPAKTHYECKYIO);

- 3aK/TH0CHHE (BBIBO/BI M0 BLINOHEHHOMH paboTe);

- CMHCOK HCMOJIb30BAHHBIX MCTOYHHKOB;

- MIPHJIOKEH M.

K BKP npuxnansisatorcs:
- peueHsus Ha BKP;
- HanpaBJieHue Ha 3auty BKP.

Obs3atenshbiM TpeGoBanuem ana BKP siensertcs nornueckas cpssb MEXJly €€ 4acTsiMH M T0-
Cl/IefoBaTe/IbHOE PasBUTHE OCHOBHOM HIEH TEMBI Ha NPOTSHKEHUM Beeit paGoTB.

Peepar. Pedepar nomien B kpatkom Buse, B 06beme JI0 OJHOM CTPAHHLIBI, OTPAKATH AAHHBIE
00 obbeme paboThl, KOJIMYECTBE pa3aenos, WIITIOCTPALMA, TabJIHL, MPUIIOKEHHH, HCIIOMB30BAHHBIX
HCTOUHHKOB, ek U 00bekT BKP, metomonoruio nposenenus paboTel, Mosy4eHHble pe3yNbTaThl U
HOBHM3HY, 00/IaCTb MPUMEHEHHs], CTENeHb BHEAPEHHS U PEKOMEHJIALMK 110 BHEAPEHHUIO PE3YJILTATOB
HCCIICI0BAHUS, JKOHOMHYECKYO () (hEeKTHBHOCTD HIIH 3HAYMMOCTh paboThl.

Conepixanue. B copepskanmu npusogurces nepedeHs vacreii u pazaenoB BKP ¢ ykasanuem Ho-
MCpOB CTpaHHLL, Ha KOTOPbIX HAUHHAETCA KAXKbIil SEMEHT paGoTsl.

Beenenue. Bo BBenennn o6ocHoBbIBaeTCS BbIOOp TEeMbI, OMpeensieMblii ee aKTYaJIbHOCTEIO;
opmynupyetcs npoGiema u Kpyr BOIIPOCOB, HEOBXOHMBIX AUISL €€ PELICHUs; ONpeesIseTcs Liesb pa-
GOTBI ¢ ee pas/ie/ieHHeM Ha B3aHMOCBA3aHHBIH KOMILIEKC 3ajia4, NO/UTEHKALUNX PELICHHIO, JUIS PaCKpPbI-
THS TEMbI; YKa3bIBAIOTCA OOBEKT U MPEAMET MCCACAOBAHNSA WK PaspabOTKH, TeOpeTHYECKas M MpaK-
ThHeckas 3HAUMMOCTb MPOBEICHHOIO HCC/ICA0BAHHS, ONPENENSIOTCS METO/IbI UCCIIE/I0BAHMS, J1aETCs
KpaTkuii 0630p 6a3bl Mcclie10BaHMs U JINTEPATYPHBIX UCTOYHHUKOB.

OcHoBHas uyactb, ColepKHT OCHOBHbIE Marepuansl BKP (ananutnueckue, uccienopatelin-
CKHE, NpaKkTHYeCckue, TeopeTHueckue 1 ap.). BKP nomkHa BKIOYaTh He Menee JIBYX IJlaB, OHa MOYKET
ObITb Mpe/ICTABIEHA TEOPETHYECKUM 1 MpaKTH4eCKUM paszaenamu. B ocHoBHoi yactu BKP npusoast-
¢4 NaHHBIC, OTPakalOLUME CYIHOCTb, METO/IMKY W OCHOBHBIE Pe3YJIbTAaThl MCC/IEI0BAHMA.

CoznepxaTenbHO r1aBbl, KaK MPaBIIo, BKIIOYAIOT B ce6s:

- @HA/IH3 NCTOPHH BOMPOCA M €r0 COBPEMEHHOIO COCTOSHHS, 0030p JIMTEpaTypbl MO HccTenye-
MOH TeMe, NpeCTaBIeHHe PA3THYHBIX TOYEK 3peHus 1 000CHOBaHHE MO3ULIMIT aBTOPA HCCIIC0BAHMS,
aHaln3 H KIaCCH(HKALMIO HCTIONB3YEMOr0 MaTephaia Ha Gase M30paHHON CTYIEHTOM METOMMKH Hc-
CIIEIOBAHUS;

- OMHCAHHE MPOLIECCa TEOPETUYECKUX H (MIIH) MPAKTHYECKUX HccleIoBaHHiH, METOIOB HecTle-
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,HOBE[HHI\"I, METOZI0B pacyeTa, obocHOBaHHe H306XOHHMOCTH MpOoBEACHHA aHalll3a MpaKTHKH, €€ Xapak-
TepPUCTHKA,

- 00061LeHHe 1 OLEHKY Pe3y/IbTaTOB MCC/IEA0BaHMI, BKIIOYAIOLMX OLEHKY MOJHOTHI PelieH s
MOCTAaB/ICHHON 3a[a4u W NPE/VIOKEHUS M0 JaJbHEHIINM HanpaBieHHsIM paboT, OLEHKY 10CTOBEPHO-
CTH MOJIYYEHHBIX PE3YJIbTATOB M UX CPABHEHUE C aHAJIOTUYHBIMH PE3YJIbTaTAMH OTEYECTBEHHBIX U 3a-
pyOexHbIX paboT.

B koHLe Kaa0ii rnaBbl creayer 0606LUINTE MATEPHAN B COOTBETCTBHH € LIEJISAMH H 3a/1a4aMH,
c(hopmynMpoBaTh BbIBO/IbI M JOCTUTHYTHIE PE3YJILTATI.

3anouenue. B 3ak/ioueHMM JIOMHYECKH MOC/IEOBATENBHO W3/IAraloTes TEOPeTHUECKHe M
MPaKTHYECKUE BBIBOJBI M MPEUIOKEHHS, K KOTOPBIM NPHILES CTYCHT B pe3yJibTaTe NpojaenaHHoli pa-
Oortel. TTHiueTes 3aK1l0ueHHe B BUE Te3MCOB (M0 NyHKTaM). BbIBObI LOMKHBI GBITH KPaTKMMH H YeT-
KHMH, JAIOLIMMH MOJTHOE MPEJICTAaB/ICHUE O COACPHKAHWH, 3HAYUMOCTH, 060CHOBAHHOCTH M 3 (eKTHB-
HOCTH BBINOJIHEHHOH paboThl.

CrHCOK MCIONBb30BAHHBIX HCTOYHHKOB. JOMKEH BKIIOYATL M3YHEHHYIO M HCIO/Ib30BAHHYIO B
BKP suteparypy. O6liee KOJIHYECTBO MCTOUHMKOB MH(OPMALMM B CITHCKE JOIKHO coep:kaTbk He
meHee 20-TH HaMMeHOBaHHIH. B CriMCKe HCMOJIB30BAHHBIX HCTOUHHKOB IOMKHBI GbITh YKa3aHbl HOPMa-
THBHbIC NPABOBbIC aKTHI, YueOHblE M HAyuHbIE U3IaHHA, B TOM YHC/IE — 00A3aTENbHO M3 3EKTPOHHO-
OubIMOTEYHOI CHCTEMBI M MOTYT OBITh TPY/Ibl IpPeroaaBaTeeii VYHuBepcuTeTa, CTaThH U3 Npodeccu-
OHAJIbHOH OTEUECTBEHHOI M 3apy0eiHOl nepuoanueckoii nevatu, uslanus BeemupHoit opraHM3aLuu
MHTCJIEKTYaIbHOH COOCTBEHHOCTH, BEIYLIMX MHOCTPaHHbIX BY30B.

CnHCOK MCMO/Ib30BaHHBIX HCTOUHHKOB ofopmusteres o TOCT 7.1-2003 «Bubauorpaduueckas
3anuck. bubnuorpaguueckoe onucanne. O6wme TpeGoBaHKs M npaBuia cocTasieHus», [OCT 7.82-
2001 «bubnuorpaduueckas sanuch. bubnuorpaduueckoe onucanue 3NIEKTPOHHBIX pecypcoB. Obuye
TpeGoBaHus M npasuna coctagnenus» 1 FOCT 7.0.5-2008 «Cripaeku no 0(hOpMJICHHIO CTTHCKA JTUTEpa-
TYpPbI».

[punoxenns. B npunoxenus cieflyeT BLIHOCHTH BCIIOMOTaTeNbHbINH MaTepHAI, CBA3AHHBIH C
BbINoNHeHHOH BKP, KoTopbIii NpH BKjII04eHNH B OCHOBHYI0 4acTh PabOTHI 3arPOMOIK/IAET TEKCT.

K BcriomoratesibHoMy MaTephany OTHOCATCS: CIIPABOYHbIE MaTepHaIbl, IPOMEIKYTOUHBIC pac-
4eThl, TA0JIMLbI BCIOMOraTe/IbHBIX H(POBLIX AAHHBIX, CXEMBbI, HOPMAaTHBHbIE JIOKYMEHTbI, 00pa3Libl
AOKYMEHTOB, HHCTPYKLWH, MCTOAHKH, PacreyaTkKd KOMMBIOTEPHBIX NPOrpaMM, WITIOCTPALHUH BCIIO-
MOraTe/IbHOrO XapaKTepa, 3aroJHEHHbIE (POPMbI OTYETHOCTH M JAPYTHX JIOKYMEHTOB.

7.2. MacnopT (hoHIAa OUEHOUHBIX CPENCTB

Ko kounrpoampyemoii
KOMIETEHLIHH (/N ee
yacTH)

HanmenoBanue oueHO4HOro
cpeacTna

KonTpoaupyemsie 3Tansl
n/n | HTOroBoii aTTecTalHu

OIIK-1, OTK-2, OIK- TpeboBaHus k comep:kaHHIO,

1. | Hoaroroska u samura BKP | 3. O[1K-4. OMK-5 CTPYKTYpe, oopmerHIo 1
’ ; 3auute BKP
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1. OBIIASI XAPAKTEPUCTHKA PII

[Iporpamma noAroToBfaeHa Ha OCHOBE:
- @efepanbHoro 3akoHa oT 29 gexabps 2012 roma Ne 273-®3 «O6 obpasoBanun B Poccuiickoii
Denepauuny,
- TpeboBanuii Ilpukaza Muno6pHayku Poccun ot 01.07.2013 roma Ne 499 «O6 YTBEPIKACHUH
[lopsiaka opraHusalMu M ocyliecTBieHHs 00pa3oBaTeNbHOM ESTENLHOCTH MO JOMNOJHHTEIbHBIM
Mpo(ecCHOHANBHBIM MPOrpaMMam;
- METOAMUYCCKHX  peKOMeHJallui-pasbiacHeHWH  MuHoOpHayku — Poccum no  paspaboTke
AOTIONIHUTEILHEIX MPO(QECCHOHANLHBIX MPOrpaMM Ha OCHOBE NMPO(eCCHOHANbHBIX CTAHAAPTOR OT 22
anpesist 2015 roga Ne BK-1030/06.

Peannsaums nporpammel PIT HanpaBiiena Ha mostyueHue HOBOH KOMIMETEHLIMH, HEOGX0AUMO

JULs IpoheCCHOHANIBHOM AEATENBHOCTH.
1.1. Hean

[loAroToBUTL  BBICOKOKBANM(HLMPOBAHHBIX M  KOHKYPEHTOCMOCOGHBIX CHELHMATUCTOR B
0011aCTH  MPO(ECCHOHANBHOM  JIeATE/ILHOCTH, KOTOpas BIJIIOYAET MHTEIUICKTYAlbHbIE CHCTEMbI,
OMOMH(OPMATHKY, KOTHUTHBHbIC WH(OPMALMOHHBIE TEXHOIOTHH, BBIYHCIMTE/bHbIE TEXHOJOrMH,
KOMTIBIOTEPHBIE HAYKH, TEXHOJIOrHH 0a3 JAaHHbIX, KOMMbIOTEPHYIO rpaduKy, TEOpHIO MH(OPMALIAH,
TEXHOJOTHH yNpaB/ieH!s HHPOKOMMYHHKaUKel 1 GU3Hec-npoLieccaM, apXUTEKTYpy MPOrpaAMMHOLO
oGecrieveH s, napaieNbHOE H pacipe/ieNeHHoe NPorpaMMHPOBAHHE.

CoopmupoBath y citywareneii clieayiomue KOMIETCHUMH B 00JacTH npoteccHoHalbHOM
ACATENLHOCTH:  CO3/laHHe HWH(OPMALIMOHHBIX TEXHOJOTMH HOBOTO MOKONEHHS, 06eCreuHBarOIuX
OKOHOMHMYCCKH d(¢eKTHBHOE W3BIeUeHHE [O/Ne3HOH MHOPMALMH W3  GOJBLIMX  0OBEMOB
pasHoO0Pa3HBIX JAHHBIX MyTEM BBICOKOH CKOPOCTH X cGopa, 06paloTKH H aHANH3a, W IPUMEHEHHE
STHX TEXHONOTHI B MH(OPMAUMOHHO-AHATHTHYCCKON JESTENbHOCTH, B CHCTEMaX YIpaBieHHs H

MPUHATHA PEILCHUH, & TaKKe /Ul pa3paboTKH Ha MX OCHOBE HOBBIX MPOYKTOB H YCIYT.
L.2. [Inanupyemble pe3yabTaThbl 00ydeHHs

[nanupyemble pesyibrarel 06yuenus no PIT:
= OCBOCHHE NPOPECCHOHATLHBIX KOMINETEHLMH B MPOLIECCE U3YUEHUs NEePeuHCIEHHBIX TeM B yueOHOM
njiaHe;
- YCHEUIHOE OCBOEHHE MPOrpaMMbl MOBBILIEHUS KBATH(UKALIMH;
- YCNELIHOE NPOXO0IKACHHE MPOMENKYTOUHOIT aTTecTauuu (3auer).

OO6yuaromuecs, ycrnewHo npoueiue o6ydeHHe, BbINOJHHMBIIHE TEKYLIHE KOHTPOJIbHbIE
3allaHuA W BbINCPHABLIME TIPEIYCMOTPEHHBIH y4yeOHbIM 1uiaHoM 3ader no PIT «Beegemne B

TexHosorun MM u MuKeHepHIO JaHHBIX», MOryT GbiTh JOMYLIEHBI K OCBOCHHIO CIIEAYIOLIErO -
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_BTOPOrO ypOBHS AOTOIHUTEIBLHOH NpOrpaMMbl NpodecCHOHANBHOMN MepernoaroToBKH «ApPXHTEKTOp

nannbix (Data Architect Pro)».

1.3. lonoanurenabubie xapakrepucruxn PII

XapakTepUCTHKH HOBOH KBanW(puKalmy onpeieneHbl B mpukase Muntpyna Poccum oT
Munrpyna Poccuu ot 06 urong 2020 roga N 4051 «O6 YTBEPXKIACHHH NPO(ECCHOHANILHOTO CTaHaapTa
«Crietpanuct no 60/bLIMM JaHHBIMY.

Bun npodeccroHansHoii nestenbHocTH:

- CO3AaHHE H NpHUMEHEHHE TeXHOIoT U boablx aanubix (Koa 06.042).

Tpynosele GyHKIMH:

- pa3paboTKa npo/lyKTOB Ha OCHOBE BCTPOEHHOMH aHAMTHKH GOMBIIMX AaHHBIX (C/01.8).

1.4. Tlepeyens mpogeccHOHAJIBLHBLIX KOMNETEHNHH B pamMKax HMeromeiics KBaJHpHKANHH,

Ka'eCTBEHHOEe H3MCHEHHE KOTOPBIX OCYLIECTB/IAECTCH B Pe3yJibTaTe OﬁyquHH

[Monyuaembie komnerenuuu G6asupytores Ha ocHoBanmu Ipukasa MunobpHayku Poccun ot 23
aprycra 2017 r. Ne 808 «OG6 yTBepi/eHHH (enepasbHOTO rocyaapCTBEHHOTO 00pazoBaTebHOrO
CTaHjapTa BbiCIICro 00pasoBaHus MO HampaBneHnio nogrotosku 02.04.02 DyHpameHTaIbHAS
HH(OPMATHKa M MHPOPMALIOHHbBIE TEXHOJOTUH (YPOBEHD MarucTpaTyphbl)».

[lepeyeHb KOMIIETEHLIMIA:

OIIK-1. CrocoGen HaxoauTh, (hOpMyaMpOBaTh W peluaTh aKTyaJlbHble MPoONeMbl MPHKIAIHOI
MaTeMaTHkH, (yHAaMeHTaTbHOI HHPOPMATHKY M MH(OPMAIMOHHBIX TEXHOMOTHil.

OIIK-2. CnocobeH mpuMeHsTh KOMIBIOTEpHBIE/ CYNEPKOMIBIOTEPHBIE METObl, COBPEMEHHOE
nporpaMmHoe obecrieienne (B TOM uMc/le OTEUECTBEHHOrO MPOM3BOJCTBA) IS pelleHus 3amad
MpoheCcCHOHANTBHOI AEATEILHOCTH.

OIK-3. CnocobeH NpoBOAMTL aHAINM3 MaTeMATHYECKUX Mozenel, co3naBaTh WHHOBALIMOHHbIE
METO/bI PCLUCHHS MPHK/IAAHBIX 337124 NPO(hECCHOHANbHOM AeATeNbHOCTH B 061aCTH MH(OPMATHKH 1
MaTeMaTHY€CKOro MO/ISTHPOBAHMA,

OIIK-4. CnocobeH onTHManbHBIM 06pazom KOMOMHHpOBaTh CyllecTBYyOLIME HHDOPMALIHOHHO-
KOMMYHHKALHOHHBIC TEXHOJIOMMH 7Sl peILEHUs 3a1a4 B 00nacTu npodeccHoHanbHOM qeaTeNbHOCTH ¢
y4eTom TpeboBaHui HHPOPMALMOHHOH 6E30MaCHOCTH.

OIIK-5.  CrnocobeH  WHCTAmMpoBaThb M COMPOBOXKIATH nporpaMmHoe  obecrnieueHue
HH(OPMALMOHHBIX CHCTEM, OCYLIECTBAATH 3((EKTHBHOE YhpaBjieHHe pa3palboTKOH MporpaMMHbIX

CPEJICTB H MPOEKTOB.



1.5. CooTBeTcTBHE BH/IOB 1efiITE/IbHOCTH NPO(eccHOHANLHBIM KOMIETEHHAM H HX

COCTABJISAKOMIHX
L e [TpakTrueckuii onpit YMmenus 3HaHus
KOMIETEHLMH ;
[IpoekTHpoBaH1e KOMIBIOTEPHOIO MPOrPaMMHOr0 obecreyeH s (D/03.6)
[poBeneHue Hay4Ho- Ocy1uecTBasTh Marematnueckoe
HCCIIE]0BATENbCKUX U MaTeMaTHUECKOE U | MOJIEIMPOBAHHE
OMNBITHO-KOHCTPYKTOPCKHX MH(pOpMaLIHOHHOE
paboT no cozgaHuio MOJIETUPOBaHUE
OTIK-1 BapHaHTOB TeXHHYECKOTo
BOITIOLIEHHS KOHLEMNLIMK
MpOAyKTa, cO3JaHHe
MPOTOTHIIA NPOJYKTA Ha
OCHOBE BCTPOECHHOI
AHATHTHKH OOJIBLIMX JIAHHBIX
AHanus unHoBauuii B obnactu | OcyLiecTBisTh TexHuueckue cpeacTea
HH(OpPMALIMOHHBIX pazpaboTky U cpenbl cbopa,
TEXHOJIOTHH; HOBBIX MporpaMMHO- XpaHeHHs 1 00paboTkH
TEXHHYECKHX CPEJICTB, annapartHeIX GOJNBIINX TAHHBIX
METO/IOB W aIFOPUTMOB KOMIIOHEHTOB U
aHasM3a GONBIINX JaHHBIX; cHCcTEM
MCTOYHHKOB MH(OpMALIHH,
OI1K-2 TEXHOJIOTHH MpeacTaBIeHNs
JIAaHHBIX, METOJIOB
npeacKasaTebHON 1
npeanKchIBaKoIeH
AHAIIMTHKH; CYLIECTRYIOLINX
NPOLYKTOB HA OCHOBE
BCTPOEHHOH aHATUTHKH
OOJIBILNX JAaHHBIX
Ananuz tTpeboBanuii k [TpoBoaUTE Cyuectsytoiue 1
MPOAYKTY, YTOUHEHHE H aHaTUTHYECKHE U MepCreKTUBHbIE
J10paboTka KOHLENLUH, MOHCKOBbIE MeTO/Ibl U
OuzHec-Moenu 1 OU3Hec- HCCJIeJOBaHUS TI0 NporpaMMHBIi
OIIK-3 TnjlaHa co3/aHHg HOBOro TeMaTHKe HHCTpYMEHTapHit
MPOJIYKTa Ha OCHOBE MH(POPMALMOHHBIX | TeXHONOrMiT GObIINX
BCTPOEHHOIT aHAIIMTUKH TEXHOJIOTHI, JaHHBIX
OOJBLIMX JAHHBIX TEXHOJIOTHIA
GONbLINX TAHHBIX
Co3zpnanue W oueHka [IpoBoauTh [IpHHLIMMBI U METOIBI
KOHLETUMK U OU3HEC-MOJIe/IH | aHAIUTHYECKHE YIIpaB/JASHHA 3alIMTONH U
OI1K-4 MPOAYKTa Ha OCHOBE paboTbl Ha OCHOBe | obecrneueHuem
BCTPOEHHOH aHaTUTHKH TEXHOIOTHIA KOH(pMAEHMANBHOCTH
GOJIBIINX JIAHHBIX O0JIbIINX JaHHBIX | GONBIIMX AaHHBIX
PazpaboTka OcyuiectBnsaTs CoBpeMeHHBIe 1
IKCITYaTAllHOHHOH pa3paboTKy MEPCIEKTHBHBIE
AOKYMEHTALMK MO MPOAYKTY NporpaMMHoO- MeTOo/bl cOopa,
OIIK-5 Ha OCHOBE BCTPOEHHOIH arnmnaparHblx XpaHeHUs U nepegadu
AQHATUTHKK OONBIIMX IAHHBIX | KOMIIOHEHTOB M JaHHBIX U3
cHCTEeM reTEPOreHHBIX
MCTOYHHUKOB




2. YUEBHBIN IJIAH

2.1. Kareropus caywmareneii PIT

Mmetowascs kBanmduraumsa (TpedoBanus K ciywarensm) — k ocsoennio JITIT nonyckarotes
LA UMEIOLLHE CpeIHee MPo(eccHoHaIbHOE M/UITH BhbICLee 06pa3oBaHue.
2.2, O0mas Tpy10éMKOCTh IPOrpaMMbl, Ay IHTOPHAS H CAMOCTOSATELHAS pabora

OO6umas TpynoemkocTb nporpamMmbl 102 akageMHYeckUX Yaca, U3 HUX 64 aKajeMHueckuX yaca
ayIMTOPHOH padoTel, 36 aKaJeMHUYECKHX 4ACOB CaMOCTOSTE/bHON paboThl H 2 aKaieMUYecKHX Yaca
IIPOMEXNKYTOUHOH aTTecTallu,
2.3. ®opma o6yueHusn

@opma obyuenust mo PIl — o4Has ¢ TNpUMEHEHHEM AHCTAHIMOHHBIX o0pazoBaTeNbHBIX
TEXHOJIOTUA.
2.4, YueOunlii njian

PIT «Bpenenue B TexHonorun MU 1 HHKXEHEPHIO aHHBIX» PeaH3yeTcst OJHHM MOZYNEM.

B Tom uncne
Ne HaumeHnoranue ®opma |Bceero,
[Ipakrtueckue | CamocTosaTenbHas [[IpomexyT.
n/m TEMbl, MOJTYJISI Kourpons| wac |Jlekuuu
3aHATHA pabora aTTecTauus
Beenenve 8 UM 1
. Ipaxr.
1. | BigData. OcHoBHBIE 10 4 2 4 -
3a/1aHHE
MOHATHS
bazoBbie
HHCTPYMEHTBI IIpakr.
2. Py P 10 | 4 2 4 =
CrielMalIMCTa B 3ajlaHue
obnactu MU
OCHOBHbIE METO/IbI
HH, maumuaHoro [pakr.
B~ P 28 | 8 12 8 .
o0yuenus 1 Data 3aaaHue
Science
CoBpeMeHHbIe
NPUHLUIIBI
MPOSKTHPOBAHHS
ITpaxr.
4. | apxurekTyp P 10 2 2 6 -
3ajlaHue
MHGOPMALIHOHHBIX H
AHATIMTHUECKHUX
CHCTEM
Mopenu gaHHbIX H [pakr.
5, | wOACTHA p 14 4 6 4 x
CVEBE]] 3aJaHue
Dusnueckue
0c0OEHHOCTH
[Tpakr.
6. | opraHMzaUnK cHCTEM 10 4 2 4 -
3aJlaHue
XpaHeHUs JaHHbLIX Ha
JIHCKE
CoBpemeHHbIE
npaxkTuku DevOps. [Tpaxr.
7. | OP P P 12 4 4 4 _
Bupryanusauus u 3aaHHe
KOHTeiiHepu3alus




AcnekThl
HUH(OPMAaLIHOHHOM
8. Gej:)n]thHocm IpH i 6 2 2 2 -
3a/laHue
cbope, obpaboTke H
XPaHEeHHH TaHHbBIX
9. | IpoMexkyTouHas CY— 5 ) i i 5
aTTecTalus!
HTOI'O - 102 32 32 36 2
3. KAJIEHJIAPHBIM YUYEBHbBINA T'PA®UK
No HaumeHoBaHue 1 2 3
n/n TEMBI, MOJTYJIs HeJlensl | Hepens | Heaens
| Beepenue B MW u BigData. OcHoBHbIe NOHATHS
2 basoBble MHCTpyMeHThI crielmanuceTa B obnactu UM
3 OcHoBHbIe MeToabl UM, MalmHHOrO o0yuenus u Data Science
4 CoBpeMeHHbIe MPHHLUILI TPOEKTHPOBAHHS apXHUTEKTYp
MHQOPMALIMOHHBIX H AHAJIMTHYECKHX CHCTEM
5 Mopenu nanubix u CYBJ]
6 Duznveckre 0COGEHHOCTH OPraHU3aLMK CHCTEM XpaHEeHHsT
JIAHHBIX Ha JINCKE
7 Cospemennble npaktikn DevOps. BupTtyanusauus u
KOHTelHHepH3alus
2 AcnekTbl HH)OPMALIOHHOI 6e30MacHoCTH npu cbope,
00paboTKe W XpaHEHHH JTAHHbIX
9 | TlpomeskyTouHas aTrectaiyis

MunumanbLublii CPOK OCBOEHHS IPOrPaMMBbI — 3 HeIesH.

4. PABOYASI TIPOTPAMMA

4.1. PaGouas nporpamma moay.is «Beeaenne B Texnostornn UM u HHIKEHEPHIO JAHHBIX»

4.1.1.  llenb  wW3ydyeHWs  MOAY/Ns:  TMOATOTOBHMTH BBICOKOKBATHGHULIHPOBAHHBIX U
KOHKYPEHTOCMIOCOOHBIX  CMENHATUCTOB B 06NacTH  Npod)eccHOHATbHOI JEATEC/IbHOCTH, KoTopas
BIJIIOYACT  MHTC/ICKTYA/IbHbIE  CHCTEMBI, OHOMH(OPMATHKY, KOTHUTHBHBIE HMH(OPMALMOHHBIE
TCXHOJIOTHH, - BLIYMCIIMTE/IbHBIE TEXHOJIOTHH, KOMILIOTEPHbIE HAYKH, TEXHOJOIHH 0a3 JIaHHBIX,
KOMIBIOTEPHYIO rpaduiKy, TeopHio MHGOPMALMK, TEXHONOMHH yIpaBieHHs HH(OKOMMYHHKauHMeH M
OH3HEC-TIPOLIECCAMH, apXHTEKTYPY MPOrpaMMHOTO oDecrieuenns, napaiieNbHoe U Pacrpe/ie/ieHHOe
NporpaMMHpPOBaHHeE.

CdpopmupoBath y cilywaTeneii cleayiolme KOMMETEHUMH B 06/1aCTH npodeccHoHaIbHOM
ACATENILHOCTH:  CO3AAHME MH(OPMAUMOHHBIX TEXHOJIOMHH HOBOTO MOKOJIEHHS, 06ecneuHBAIONIHX
OKOHOMHYECKH 2((EKTHBHOE M3BJICYEHHE TOJIE3HOM MHOpMalMH  u3  GONBIIMX  0OBEMOB
Pa3sHOOOpasHbIX JaHHBIX MyTeM BHICOKOI CKOPOCTH X c6opa, 00paboTkM U aHaNM3a, U NpUMEHEeHHe
OTHX TEXHOJIOTHH B MH(OPMALIMOHHO-AHAIUTUYECKOH JeATENBHOCTH, B CHCTEMAX YIpaBjieHUst U

NPUHATHS PELUEHHH, & Takke /IS Pa3spaboTKK Ha X OCHOBE HOBBIX MPOYKTOB M yChyr.




4.1.2. 3anaun U3y4eHHst MOIYJIs:

1. CdhopmupoBarth y ciiyluaresieil OCHOBbI HHKEHEPHH JaHHbIX.

2. OcBOEHHE HABBIKOB NPOEKTHPOBAHUS apXUTEKTYp, MOJeel, 6a3 U KOHBEIiepOB JaHHBIX.

4.1.3. TInanupyemble pe3yJibTaThl 00yUeHHs

[poriece usyuenuns pasaena HanpaejieH Ha (JOPMHUPOBAHKE CIlEAyIOLINX KOMMETEHLIUI

DOopMBI U METO/IbI

Kon I o0yueHus,
epeyveHb MIaHHPYEMBIX Pe3yJibTaToB 00y4YeHHs
KOMIIETEHLIHH cnocobcTByOLIHE
110 MOJLYJIHO
(hopMHpOBaHHIO
W Pa3BUTHIO KOMIIETEHLIHH
3HaTh: MaTeMaTHYECKOE MOJIC/THPOBAHME, @opMbl 00yyeHus:
®poHTanbHa.
¥YMerb:  OCYLIECTBIATb  MaTeMaTHueckoe W | MeTomsl o0yueHus:
MH()OPMALMOHHOE MOJIEIMPOBAHHUE. Jlexuus;
OITK-1 [TpakTHueckue
Baagern: npoeefieHHe Hay4yHO-MCCIIE0BATENbCKUX | PaBGoThI;
M OMNBITHO-KOHCTPYKTOPCKMX paboT mo cosnanvuio | CamocrosTenbHas pabora.
BAPWAHTOB TEXHMYECKOr0 BOTUIOIICHHSA KOHLUEMLHH
NPOJYKTa, CO3/laHUe MPOTOTHIA MPOAYKTA HA OCHOBE
BCTPOEHHOH aHaIMTHKK OOJIBLIMX JAHHBIX.
3HaTh: TEXHUUYECKHE CPe/ICTBA H cpejibl cOopa, DopMeI 00yueHus:
XpaHeHHs U 00paboTKK OOJIBLINX JAHHBIX, DpoHTanbHas.
Metoabl 00yueHus:
OIK-2 YMeTb: NpOBOJAMTH aHamMTHUeCKHe paboTel ¢ | Jlekuus;
MCI10JIb30BAHHEM TEXHOJIOTHi OOJIbILHX JAHHBIX. [Tpakruueckue
PaboThI;
Biagers: onpesnenenue Heobxoaumeix pecypcos s | CamoctostenbHas paboTa.
MPOBE/IEHUS aHATHTHYECKHUX padoT.
3HaTh: CyLIECTBYIOLIHE U [IEPCIIEKTHBHbIE METO/IbI M | DOpMBbI 00yueHus:
MPOrpaMMHBIA MHCTPYMEHTaPHH TEXHOJIOr i OpoHTalbHas.
OONBLIMX TAHHBIX. MeTobl o0yueHus:
Jlexuust;
YMeTb: NpPOBOAMTH aHAMTHYECKHE W MOMCKOBbIE | [IpakTHueckue
OIK-3 MCCIIeIOBaHUs 10  TeMaTHke HHpopMalMOHHBIX | PaGoThI;
TEXHOJIOTHH, TeXHOIOrHi GONBUINX JaHHbIX. CamocTosTenpHas pabora.
Baaperb: ananus  TpeboBaHMH K MpPOAYKTY,
YTOYHEHHE ¥ A0paboTKa KOHLETLHH, OH3HeC-MO/IeH
v OW3HEC-TIaHAa CO3/laHWs HOBOTO TpOJAYKTAa Ha
OCHOBE BCTPOEHHO! aHATMTHKH GOJIbIIMX AAHHBIX.
3HaTh: NPUHLMILI K METO/IBI YTIPAB/ICHUS 3aILUTOH | DOPMbI o0yueHHus:
1 obecrnieueHreM KOH(PHACHUMATLHOCTH BOMBLIMX @poHTankHas.
JIAHHBIX. MeToibi o0yueHus:
Jlexuus;
OIlK-4 YMeTb: npoBoauTh aHanuTHYecKMe paGoThl Ha | [TpakTuueckue
OCHOB€ TEXHOJOTHi1 OOJIBbIINX JAHHBIX. PaboTsr;

Banagern: cosnanue u oueHKa KOHIENUMH M GU3Hec-
MOJIEJIH TIPOJIyKTa HA OCHOBE BCTPOEHHOM aHATTMTHKH

CamocTosTenbHas paora.




OONBLINUX JJAHHBIX.

3HaTh: COBPEMEHHbIE M NEPCNEKTUBHBIE METO/IbI DopMbl 00y4eHHus:
cOopa, XpaHeHHs U nepelayu JaHHbIX U3 @poHTalIbHAS.
I€TEPOreHHbIX HCTOYHHKOB. Merobl! o0yueHus:
Jlekuus;
OITK-5 Ymernb: ocyuiecTnaTe pa3pabotky mporpammuo- | [IpakTuueckue
anmnapaTHbIX KOMMOHEHTOB H CHCTEM. paboThl;
CamocTosTenbHas pabora.
Baagern: paspaboTka 3KCIJTyaTalMOHHOM
AOKYMEHTALMH MO MPOJIyKTY HAa OCHOBE BCTPOSHHOMH
AHATUTHKH OOJIBILKMX JAHHBIX.
4.1.4 CopepxaHue Kypca

Tema 1. Beenenne B UM n BigData. OcnoBubie nonsitus (10 4aCOoB)

Jlexuuu (4 yaca). Msyuenue tem:

Beenenue B MU u BigData. OcHoBHbIE MOHSITHSL.

Tekymee cocroanue orpaciu, tperasl UM u BigData, akTyanbHeie 3a1aun.
[Tpupojia 6onbLIMX TAHHBIX.

Knacenukaims sanau, pemaembix MU u texnonorusamu BigData.
Cneunanusauuu B obnactu 3anau UM u BigData.

3ajaun n komneTeHuMu Apxurekropa Aanubix. CTaHAApTHBIN MaiinnaiiH padoThl ¢ AAHHBIMH
(dataflow) B 3amavax UU.

[IpakTnueckas paGora (2 4aca).

HetanbHblH pazdop peleHHH NpakTHYECKUX 3a1aHHiA.

Huckyccus, 0OMeH MHEHHAMH 110 TeMaM JICKLMH U 3a1aHHH.

CamocTosrenbHas paboTa (4 yaca). Pelenue NpakTHYECKOro 3a/1aHHs.

Tema 2. Beexenne B UU n BigData. OcnoBnbie nousitus (10 4ACOB)

Jlexuuu (4 uaca). Mzyuenue tem:

S3bIKH POrpaMMHUPOBAHMA, CPE/IbI HCIIOMHEHHS W ONEPALIMOHHBIE CHCTEMBI, HCTIONIb3YyEeMbIE B
3aauax MM v aHanusa naHHeIx.

OC Linux. HauGosee nomynsipHblie ¥ HCNOMb3yeMble AUCTPHOYTUBBI.

A3bikM MporpamMMupoBaHus, Hcnonb3yeMble B 3amauax MM M aHanm3a MaHHBIX: Python, R,
Julia, Scala, C++,

Cpena Jupyter Notebook.

bubnuoreku aHanusa gaunpix 1 MawuHHoro o6yvenus Ha Python. Bubuoreku Numpy, Scipy
AN Hay4HbIX BbluMcieHWH. bubinorexka Pandas, kak cramgapT HcciaenoBaHWs aHHBIX.

Busyanuzauua B Python u cpessl nanHbX. Bubnuoreku Matplotlib, seaborn, plotly.



bubnuorexa Sklearn. BuGnuorekn mns pabortel ¢ Heifpocersmu: TensorFlow PyTorch.
bubnnorexa koMnbroTepHOrO 3peHus OpenCV,

— Beluucnenue HeiipoceteBbix Moeneit Ha GPU. CUDA.
[Ipaxktiyeckas pabota (2 yaca).

— HeranbHeii pasbop 1 npoBepka pelieHHii MPakTHYECKHUX 3aaHHii.

—  Huckyccus, o0OMeH MHEHHSIMH 110 TeMaM JIEKLIUi U 3a1aHus.

Camocrosrenbhas pabota (4 yaca). PelueHue npakTHUecKoro 3aaaHus.

Tema 3. OcuoBubie meToasl UM, mammunoro o6yuenus n Data Science (28 gacoB)

Jlexuuu (8 uacos). Msyuenue tem:

— OCHOBHBIE MOHATHS TEOPUH BEPOATHOCTH.

— OO0yuenue ¢ yunrenem u 6e3 yuurens. 3agaun kiaccupukaus u KJIACTCPH3aLHH.

— Anropurmbl knactepusaumu. [IpoGnema cHWKeHHS Pa3MEpPHOCTH JaHHBIX. METOJ IJ1aBHbIX
komnoHeHT (Principal Component Analysis). Metoa k-means, c-means, hierarchical clustering.

— AuroputMbl - Knaccumkaunn.  baiiecoBckuit  BepOSTHOCTHBIH knaccuukatop, MeToj
Onmxaiiiunx cocesieit k-NN, MeTon onopHbIx BEKTOPOB, JTMHEHHAS W JIOTUCTHYECKAs perpeccus
H HEHPOHHBIE CETH.

— Heiiponnbie cetu. Tlepuentpon. TIiybokoe o6yuenme. CBepToUHbIE HellpOHHblE CeTH.
PekkypeHTHbIe HelipoHHble ceTH. [eHepaTHBHbIE MOJEIIH.

— Ancamb0in pewareneii. Barrunr, 6ycTHHTr, cTOKWHr. Pemaronime nepeeba (Decision tree).
Crnyuaiineiit nec (Random forest).

— OOyueHue ¢ MoAKperIeHHeM.

— Beenenue B uHTE/NIEKTYanbHbI aHanm3 pauHbiX. TTpesapuTensHas 0bpaboTka JaHHBIX.
IlocTo6paboTka pesynbTaTos. 3aga4a NOArOTOBKH BEIGOPOK AAHHbIX.
[IpakTrueckas pabora (12 yacos).

— ObcyxneHue  cnocoGoB  BLIMONHEHWS —NPAKTHYECKOrO — 3ajaHus, ¢ npuMepaMi U
JEMOHCTPALIHAMH,

— JleranbHbiit pa3dop 1 npoBepKa pelueHni NpakTHYECKHUX 3a1aHHil.

—  Huckyccus, 0OMeH MHEHHSMH 110 TEMaM JIKLMI 1 3a/1aHHs.

CamocrostensHas padora (8 4acos). Pelenne npakTHYeCKOro 3a/[aHHsl.

Tema 4. CoBpevenHble NPHHUHNIBI NPOEKTHPOBAHHS APXUTEKTYP HHPOPMANHOHHBIX H
AHAJHTHYeCKHX cHeTeM (10 yacos)
Jlexumu (2 yaca). M3zyuenue tem:
— TlonsTue yuCTOM U Iy KOBHUHOIH apXHTEKTYPBI.

— CepBHc-0pHeHTHPOBAHHAS 1 MHKPOCEPBHCHAS APXHTEKTYPa.
10



— Cps3biBaHHE KOMIIOHEHTOB CIOXKHOM cHcTeMmbl uepes API, ouepenu cooBLieHHid W LIMHBI
JlaHHBIX.,

— YpoBHu apxuTektypbl. CyIHOCTH CHCTEMbl. Moeny CyUIHOCTH, MOJIENM XpaHeHHs, MOJIE/H
NpeACTaB/IEHNA, TPAHCTIOPTHBIE MOJIEJTH.
[IpaxkTuueckas pabora (2 uaca).

— OO0cyszaenne  cnocoGOB  BBIMOJIHEHHA — MPAKTHYECKOTO  3ajaHus, ¢ NpUMEpPaMu U
JEMOHCTPALIUAMH.

— JleranbHblit pa3bop K npoBepKa peLueHnii NpaKTHYECKUX 3a1aHHi.

—  Juckyccus, 0OMeH MHEHHAMH TIO TeMaM JIeKLHii M 3a0aHus.

CamocrosrenbHas paboTa (6 yacoB). PelleHne npakTHYecKOro 3ajaHus.

Tema 5. Monean pannbix u CYB/I (14 uacos)

Jlekuuu (4 yaca). M3yuenue tem:

—  YPOBHH MpeJCTABIEHHS JaHHBIX.

— Mogenb nauHbIX. PensiuoHHas, KoJOHOUYHAS, JIOKYMEHTHO-OPHEHTHPOBaHHAs W rpadoBas
MOJEJIH, MOJIENb KJIOU-3HAYEHHE,

— Dopmartel npeficTasienus aauHbx. CSV, XML, JSON, 6unapubie Gopmarsl.

—  Buaet CYB/I. Bonpocsi permikauuu v wapanposanus CYBJT.
[Tpakruueckas padora (6 4acos).

— OO6cyxueHue  cnocoGOB  BBINOIHEHHS —MPAKTMYMECKOTO — 3ajaHus, C npuMepamMu U
JIEMOHCTPALIUSIMH,

—  HeranbHeiii pa3bop 1 npoBepka pellieHnit NPaKTHYECKKX 3aJaHHii.

—  Huckyccus, oOMeH MHEHHAMMU 110 TeMaM JISKLH W 3a1aHusl,

CamocrosTenbHas pabota (4 yaca). Pewenne npakTH4ecKoro 3a1aHus.

Tema 6. @u3nveckue 0cOGEHHOCTH OPraHU3ANHA CHCTEM XPAHEHHS AAHHBIX HA JHCKE (10 yacos)

Jlekuuu (4 yaca). MzyyeHue tem:

—  Tuner hu3HyYeCcKUX CHCTEM XpaHEeHUs.

— Teopusi sxecTkux auckoB. KOHTpOIEpH M IMCKOBBIE MACCHBBI.

— Iporokonel CX. Tunbl CX/I. JIOCTOMHCTBA M HEJIOCTATKH pasHbix THNoB CX/I.

—  OcobeHHOCTH paboThl U 3KCTITYaTALMH (GU3HYECKUX HOCUTENEH HH(pOopMaLHH.
[IpakTuueckas paGora (2 4aca).

—  HeranbHelii pasdop 1 npoBepka pelueHnii NpaKTHYECKUX 3a1aHHiA.

— Jlnuekyccus, oOMeH MHEHHAMM 10 TeMaM JISKUMIT ¥ 3a1aHus.

CamocTosTensnas pabota (4 yaca). PelieHHe npakTHUECKOTO 3a1aHHUS.



Tema 7. CoBpemenunie npaktakn DevOps. Bupryaansanust u konreiinepusauns (12 1acon)

Jlexkumu (4 vaca). M3yuenue tem:

— Cospemennas Merosonorus DevOps.

— Bupryanusauus u konteiinepusanus. Docker.

— Opxectpauus konteiinepos. Docker Swarm. K8§S.

— Monuropunr v noruposanue. Prometheus. Grafana. ELK.

— CI/ACD,

— KondurypanuonHoe ynpasnenue. Ansible.

— Ynpasnenue HHpacTpykTypoii. Terraform.,
IMpakTuueckas patora (4 uaca).

— O0cyxnenne  crnocoGOB  BLIMONHEHMS — MpPAKTHYECKOrO  3aiaHMs, C TNpUMEpaMH M
JIEMOHCTPALIMSIMH.

— JleranbHelii pa3bop U NpoBepka pelieHui MPaKTHYECKUX 3aaHHil.

— JlMckyccus, oOMeH MHEHHMSIMH 110 TeMaM JIEKLHI U 3a1aHus.

CamocrosrtenbHas pabora (4 yaca). PelueHue NpakTHYECKOro 3a/1aHHs.

Tema 8. Acnextsl nndopmannounoii GesonacnocTn npu céope, o6paboTKe H XPAHEHHH TAHHBIX
(6 uacos)
Jlekuuw (2 uaca). M3yuenue tem:
— [TlonsTre Monenn yrpos B aHAIMTHYECKHX CHCTeMA cBOpa, aHATN3a M XPAHEHHS JaHHbIX.
— HopmatusHo-npaBoBas 6aza nHdopmanonHoii 6e3onacHoOCTH.
—  Hndopmanuonnas Ge3onacHocTh 6a3 M XpaHUIMLL JAHHBIX.
— Ocobennoctu cbopa, XpaHeHus 1 06pabOTKH NEPCOHATbHBIX JAHHbIX.
Ilpakruueckas pabora (2 yaca).
— Obcyxnenne  crnocoGoB  BBIMOMHEHMA —MPAaKTHYECKOTO —3aaHuA, C NpUMEpaMH W
JIEMOHCTPALIUAMM.
— JletanbHblil pa3bop M NpoBepKa pelleHuii NPaKTHYECKMX 3aaaHumii.
— Jluckyccus, 0OMeH MHEHUSMH 110 TeMaM JIEKUMEA 1 3aJaHus.

CamocTosarebHas paboTa (4 yaca). PelueHne npakTvueckoro 3agaHus.

4.1.5. OueHovHoe CpeAcTBO /IS TEKyILEro KOHTPOJs (NpUMepHble (hOPMYJTHPOBKH MPaKTHUECKHUX
3a1aHui):
Tema 1. @opmynuposka npakmuyeckozo 3a0anus.
HeoGxoanmo BeIOpaTh 0aMH M3 MpeutoxkeHHbId KeficoB (MM MPEUIOKHTh H COMTacoBaTh ¢
MPEroJaBaTe/ieM CBOM Kefic, M3 JIMYHOTO OINbITa/NpaKTHKK/PaboThl). BeiGpaHHylo mpeaMeTHyIo

obnacTte pacCMOTPETb € TOYKH 3peHHs BO3MOMKHOCTH NPpUMEHEHHA B Heit COBPEMEHHBIX
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Bo3moxkHOCTel MK 1 paboTel ¢ naHHbIMK, a Takke peleHds 0003HaYeHHBIX NPOOIEM NpeMETHOM
obsiactu nocpeacteom cbopa M aHaiuza AauHblX. OUEHUTh NMPUMEPHBIH BHUJL, 00LEM M KauyecTBO
cobupaemoii uHpopmauun. [lpuBecTd runoteTHueckuit >PQGeKT OT NpPUMEHEHMS YKa3aHHBIX

MHCTPYMEHTOB,

Tema 2. Popmynuposka npaxmuyvecko2o 3a0anus.

1. Hacrpouts pabouyio cpeny (OC Linux, Python, Jupyter Notebook).

2 Beibpath 1 coracosath ¢ nperosjaBaTeneM B paccMaTpHBaeMoM Kelice moByio
aTOMapHyl0 ONepalHio ¢ MHTE/UIEKTYallbHOH 00pabOTKOH JaHHBIX, KOTOPYK) BO3MOKHO PELINTbL C
MOMOLLBIO FOTOBBIX MHCTPYMEHTOB W Mpeao0y4eHHbIX Mozelielfl MallMHHOro o0y4eHus (Hanpumep,

pacniosHaBanue camosieToB Ha BIIII no kamepe BuaeonabmroneHus).

3. YCTaHOBUTb M HACTPOMThL HEOOXOJMMble OUOIMOTEKH, 3arpy3uTh MNpeaodyueHHyIo
MOJE/b.
4. Hanwcars neGonburyto nporpammy Ha Python, nossonsiouiyio pelnats BbIGpaHHYIO

aTOMapHYIO 3aJa4y.

Tema 3. Popmynuposka npakmuueckozo 3a0aHus.

1. Bribpate 1 cornacoeaTh ¢ npenojaBatesieM B paccMaTpuBaeMoM Keiice mmoGyro
aTOMapHyio  Onepauuilo ¢ MHTC/UICKTYyalbHOH — 00paboTKOH — JaHHBIX, KOTOPYIO  MOJKHO
KITacCHUUMPOBATh Kak 3a1a4uy KiaccH(HKALIMK, KIACTEPU3aLMK HIH TIPOTHO3UPOBAHHMS (Hampumep,
CerMEHTalMs  KJIMCHTOB [0 TMOKYMATe/JbCKOMY IOBEACHHIO HJIM OMpeAeNeHHE TeMaTHMK U

3MOLIMOHAJIBHOH OKPACKH TEKCTOB B TEKCTOBbIX COODIIEHHSAX).

2. Bbibparb  anroputm/meros peiienus. YCTaHOBMTHL M HACTPOMTH HEOOXOAMMBbIE
OMOnHoTeKH.
3. Onpezenutb MenonbsyeMble CTPYKTYPbl JaHHBIX. HaifTi roToBylo BBIGOPKY AaHHBIX,

MOAXO/ALLYIO NOJ] PENIaeMYyI0 3a/ia4y WIH HarucaThb MPOCTOH reHepaTop clyyaiHbIX JaHHBIX.
4, [Iposectu 06yueHue/HacTpoiiky BeIGpaHHON MoeH.
5. Hanucats HeGonburyto nporpammy na Python, mosBosisioLyio npoaeMoHCTPHPOBATH

pelienue BLIOpaHHOIT aTOMapHOM 3a1auw.

Tema 4. Dopmynuposrka npaxmuuecrkozo sadanus.

1. Jist BbIGpaHHOTO Kelica NPOBECTH HKCH3HOE NIPOEKTHPOBAHHE apXUTEKTYpbl. Belnenurs
OCHOBHBIC CEPBHCBI, OTIPEJIC/IUTD 3aBUCHMOCTH MEKLY HUMH M CMIOCOOBI KOMMYHHUKALIMH,

2. s OHOrO M3 OCHOBHBIX CEPBHMCOB BBITIOJIHWTL MPOEKTHPOBAHHE HA YPOBHE

AHArpaMMbl KOMIMOHEHTOB B COOTBETCTBUM C NPUHLIMNAMM YUCTOI apXUTEKTypbl. BbiaenuTh ypoBHH
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MO/ieJiell 1aHHbIX (MO,HEHM CYUHOCTH, MOAENIH XPaHEHWA, MOJC/IN IpEeACTaBIECHHS, TPaHCIMOPTHLIC

MOJE/IH U T.A.).

Tema 5. ©opmynuposka npakmuuecko2o 3a0anus.

k Hnst BbIOpanHoro Kelica paspaGoTarTh PensUHOHHYIO MOAENb AAHHBIX, KY[a BKIOYHTH
OCHOBHbIE CYLIHOCTH MpeAIMETHON 0611acTH M CBA3M MeKay HUMHU (He Menee 7 cymHocteil) B 3 HO B
dopmare ERD.

2. PaspaGorath oToOpaxeHns 3Toif MOAENH [JaHHBIX B PENSAINMOHHON M HepessLHOHHON
CYBJl (PostgreSQL u MongoDB). J[ins wnepensumonnoii CYBJ[ monyckaercs mpoBecTH

JeMOpaM3alfi0 MOJIEITH.

Tema 6. Popmynuposka npakmuuecko2o 3a0anis.

L. Hnsi BbiOpanHoro  keifica  OLEGHHTb 0OBEMBI  MPUHMMAEMBIX, XPaHUMBIX M
00padaTbIBaEMBIX JIAHHBIX, WHTEHCHBHOCTh YTEHMS M 3afucH, TPeGOBAHUS MO HANEKHOCTH M
JONTOBPEMEHHOCTH XPAHEHHUS Pa3HbIX BUAOB HH(OPMALIHH,

2. Beibpatb TexHuueckoe pewenne CXJI.

3. INonobGpatsk Ha peiHKe JlocTynHble BapuaHTsl CX]l, OLeHUTDb GHOIKET.

Tema 7. Popmynuposka npakmuuecko2o 3a0aHus.

1. 3anycTuTh 3 BUPTyalKH C MOMOLILIO JOCTYIIHOM CHCTEMBI BUPTYAlIU3aLHH (Hanpumep,
VirtualBox).

2; C nomowpto Docker Swarm passepuyts CYBJ] MongoDB Ha 3 Honax u HACTPOMTD
perIMKaLHuio.

% Hacrpouts 3anuch fannbix B CYB/I B COOTBETCTBHH ¢ BHIGPAHHBIM KeiicoM.

4, C nomouupto Prometheus u Grafana nactpouts c¢6op n Busyanusaumio merpuk CYB]]
MongoDB.

5 BBIkI04HTs OAHY W3 BUPTYalbHBIX MallliH, [POAHANM3UPOBaTh MeTpukin CYB]I,

yOEANThCSA B 1OCTYIHOCTH KilacTepa.

Tema 8, Dopmynuposra NPaKMuULecko20 3a0anis.

L. Hnst BeIOpaHHOrO Kekica MoArOTOBUTb MPOEKT MOJIE/H Yrpo3 (B CBOGOLHOM thopme).

2. [peanoxurs komMnaeke Mep Mo obecreyeHHo MH(OPMALMOHHON 6e30MacHoCTH
NPOLECCOB MpHEMa, 00pabOTKH W XpaHEHHA JaHHbIX.

3. Ouennts HeoOXOAMMOCTL 00pabOTKH MEPCOHANBHBLIX JaHHBIX., B Cllyyae HaJuvus
TaKoi HEOOXOAHMOCTH MOJArOTOBMThL MPOEKT PErViAMEHTa TMPOLECCOB 0OpPaboTKHM MePCOHANBHBIX

JIaHHBIX.
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S. YCJIOBUS PEAJIU3AIIAHA PII
5.1. OpranusanHoHHble yejioBHs peasuzanuu PIT

HaumeHnosanue Haumenosanue  o0opynoBaHus, MporpaMMHOro
Buz saustus

ayIUTOPHH obecneyeHys

Aynutopus  ans | Jlekuun IIK ¢ pocrynom B HMHTEpHET M BO3MOMKHOCTBIO

MpoBRe/IeHHs npocMmoTpa daiiios B popmare *.ppt, *.pptx, *.pdf;

JIEKLMI/CEMUHApPOB MHKPO(OH; KOJIOHKH/HAYILIHUKH; Kamep.

JlaGopaTopuu/ INpaxTnyeckue Jlaunenii TIK/cmaprdon ¢ noctynom B HurepHet u

NPOU3BOJCTBEHHBIE | 3aHATHA BO3MOXHOCTBbIO TIpocMoTpa aiinoB B (opmare

MoMeLeHHsl *.html, *.doc, *.docx, *.pdf, nuct dopmara AS5/A4
WK OJIOKHOT; KapaHaaul/pyyka.

KoropkuHry, CamocrosTensHas | JInunbiii [1K/cmaprdon ¢ noctynom B Mutepuer u

yueOHble 3aibl MW | paGoTa BO3MOJKHOCTLIO npocmoTpa (aiinoB B (opmare

T.A. *.html, *.doc, *.docx, *.pdf; nuct dopmara AS5/A4
WK OJIOKHOT; KapaHjail/pyuka.

Aynurtopus nns | Uroroeas IIK ¢ poctymom B HMHTepHET M BO3MONKHOCTBIO

[poBeaeHHs aTTecTalus npocMmotpa (Qaiinos B ¢opmate *.html, *.doc,

JIeKUMH/CeMHHApOB *.docx, *.pdf, *.djvu, nuct Gymaru ¢dopmara A4,
pyuKa.

5.2. Ileparornueckue ycjaosusi peanusanuu PII

Peannsauns nporpammpl  oecrieumBaeTcs MPEMOAABATE/ILCKMM — COCTABOM,  Y/IOBJICTBOPAIOLLHM
CJIEY FOLLIM YCJIOBHSM:

- HaJIM4HE BBICILErO NPOQecCHOHANbHOr0 00pa3oBaHHms, COOTBETCTBYIOLIEE NPOQUIIIO NPOrPAMMBbI, U3
YMCTIa INTATHBIX NPEnoaaBaTe/IeH, WK NPUBIEYEHHBIX HA YCIOBHAX [104ACOBOH OMIATHI TPY/Ia;

- 3HAUMTEJIBHBIH ONBIT NPAKTHYECKOH JEATE/IbHOCTH B COOTBETCTBYIOLIEH chepe M3 YMCIa ITATHBIX
npenojiaBaTesiell WM MPUBJICYEHHbIX HA YCIOBHAX MOYACOBOH OIIATHI TPY/1a

5.3. Yuedno-meroauveckoe oGecnedenue PIT

OcHoBHas JiuTeparypa:
1. Annaiinnd 3. MauviHoe o6yueHue: HOBbIH HCKYCCTBEHHbIH MHTEIEKT: Mep. ¢ aHIJI. /

Annai-aua 3. - M.: ®onp Passutus [Mpombiuiennoctu: Msnatensckas rpynmna "Touka” : AJibnuna
[TaGnuwep : [Murennexryanshas Jiuteparypa], 2017. - 191 c. - (3aBTpa 510 GyayT 3HATH BCE). -
bubGnmorp.: ¢. 185-191. - ISBN 978-5-9908700-8-6. - ISBN 978-5-9614-6114-5.

2, Cunen [1,, Meticman A., Anu M. OcHosbl Data Science u Big Data. Python u Hayka o
Aannbix / Cunen J1,, Meiicman A., Anu M. ; niep. ¢ aurn. Matsees E. - CII6. : [Turep, 2020. - 334 ¢. :
wi. - (budbnuoreka nporpammucta). - ISBN 978-5-4461-0944-9.

3. Xaiikun C. Hefiponnbie cetn. Ilonubiit kype: nep. ¢ anrn. / Xaiikun C.; nep. Kyccyib
H. H., llenectos A. 0. - 2-e u3n. - M.; CI16.; Kues: Bunbsamc, 2006. - 1103 c.: u. - Bubnuorp.: c.
996-1069. - ISBN 5-8459-0890-6.

4. Mapkut, A. B. Tlporpammuposanue Ha SQL: yueGHoe nocobue ans cpemero
npoceccroHaibHoro obpasosanus / A. B. Mapkun. — Mocksa: M3narensctso [Opaiit, 2020. — 435
¢. — (TlpodeccronanbHoe obpaszosanue). — ISBN 978-5-534-11093-7. — Teker: 31EKTPOHHBIH //
IBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/456926



5. Mapkun, A. B. Tlporpammuposanue Ha SQL B 2 u. YacTth 2: yueGHUK U MPaKTHKYM
s By30B / A. B. Mapkuu. — 2-e u3p., uenp. u gon. — Mocksa: M3parenscteo IOpaiir, 2020, — 340
¢. — (Beiciuee o6pazopanue). — ISBN 978-5-534-12258-9. — Tekcr: anexrponnsiit // DBC IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/451185.

JlononHuTenbHbIE MaTepHAIbI:
1. Benoyc B. B., [luosaposa H. B. OcHoBbl pensituoHHbIX 6a3 qaHHbIX. [IpakTukym no

SQL [3nekrpon. pecypc]: MeTo. ykas. k s1ab. paboram no kypey "bBasbl nanneix" / Benoye B. B.,
[lupopapora H. B.; MI'TY um. H. D. Baymana, ®ak. "PoGOTOTeXHHKA H KOMIUIEKCHAs

aBromaruzaums”. - M.. Msg-eo MITY wum. H. 3. baymana, 2014. - 1 CD-ROM. - ®I'VII
"Mupopmpeructp" No0321400922.
2. bacapab M. A., KonunoBa H. C. HWHTennekTyajibHble TEXHOJOTMH Ha OCHOBE

MCKYCCTBEHHDBIX HEHPOHHBIX CeTeH: METO/. yKazaHWs K BbIMOJHEHHIO J1ab. pabot / Bacapad M. A.,
Konnosa H. C.; MI'TY uwm. H. O. Baymana. - M.: H3a-so MI'TY um. H. D. Baymana, 2017. - 53 c¢.: u.
- bubaunorp. B koHue Gpotu. - ISBN 978-5-7038-4716-9.

28 bepeskun JI. B., Poxnes A. 0. Pa3paGoTka Moze/u OuLeHKH TIaTekecrnocoOHOCTH
K/IMEHTOB 0aHKa ¢ NPUMEHEHNEM aJIrOPUTMOB MalliMHHOTO 00yuenus / bepeskun JI. B., Poxnes A. 1O.
/{ JlnHaMuKa ClnoskHBIX cucteM, - 2018, - T. 12, Ne 4. - C. 59-66.

4, buzin JI. M. SI3eik nporpammupoBanus Python: cnipasounuk: Ilep. ¢ aura / buznu JI.
M. - Kues: [TuaCodr, 2000. - 326 c. - ISBN 966-7393-54-2.
5 Betornn B. B. DnemenThl MateMaTHUecKOl TEOpPUMH MALMHHOIO 0Oy4eHHs: yuel.

nocobue ans By30B / Bblorun B. B.; Mock. ¢u3snko-Tex. un-t (roc. yu-t), PAH. MH-T npoGnem
nepeaayd uHpopmauuu um. A. A. Xapkeswya. - M.: M®TH - MIIMK PAH, 2010. - 231 c. -
Bubnuorp.: ¢. 229-231. - ISBN 978-5-7417-0339-7.

6. lanywkun A. V. Hefiponnele cetn: ocHoBbl Teopuu / Tanywkun A. W. - M.: Topsuas
nuuus - Tenekom, 2010. - 496 c.: un. - Bubauorp. B koHue cT., c. 469-488. - ISBN 978-5-9912-0082-0.
7 ['onosko B. A. Heiiponnble cetn: obyueHue, opraHuzauus M MpHMEHeHHe: yuel.

nocobue 10 HanpasieHHIO MOAroTOBKM OakanaBpoB M MaructpoB / I'onoBko B. A.; ofui pen.
lanywkun A. W. - M.: M3par. npeanpustue pe. xypH. "Panuorexnuka" (MITPXKP), 2001. - 256 c.:
ui. - (Hefipokomnbrotepsl 1 X npumMeHeHue; k. 4). - Bubauorp.: c. 248-256. - ISBN 5-93108-05-8.

8. Hoxeiime P., Ipodd 1., Baiinbepr H., Onnens 3. Jix. SQL. [Nonnoe pykosoacTso. M:
Bunbsamc, 2014. 960 c.

9. Kontonnu T., Berr K. Basbi nanubIx. [IpoekTpoBanye, peanusaliks M CONPOBOKICHHE.
Teopus u npakruka. M: Bunesamc, 2017. 1440 c.
10. Komawmnnekuit B. M., Cmupnos [I. A. HelipoHHbIE CETH M MX NPUMEHEHHE B CHCTEMAX

ynpasienus 1 cBasu / Komawmnckuit B. M., Cmuphos [ A. - M.: Topsuas nunus - Tenekom, 2003. -
93 c. - bubnuorp.: c. 88-93. - ISBN 5-93517-094-9.

I1. Ocosckuit C. Hefiponuble cern ans o6paGoTku MHdOPMAUMHU: Mep. ¢ MOMbCK. /
Ocosekuit C.; nep. Pyannckuii H. [1. - M.: ®uHaHCchl M cTaTHcTHKa, 2002. - 343 ¢.: ui. - ISBN 5-279-
02567-4.

12. Cupnses H. W., Xpanos I1. B. Heiipocetn u HeitpomaTemaruka: yue6. nocoGue /
Cunanses H. M., Xpanos I1. B. ; MI'TV um. H. 3. Baymana. - M.: U3a-80 MI'TY um. H. D. baymana,
2016. - 83 c.: un. - Bubnmorp.: c. 82. - ISBN 978-5-7038-4362-8.

13, Xnuenenko JI. B, INarakosuu @. A. Tpakruka HeiipoceTeBoro MoaennpoBanus: y4eo.
nocobue / Xnusnenko JI. B., ITarakosuy @. A. - CT16. Jlanb, 2019. - 196 ¢. - (YuebHuku s BY30B.
Cneunanshas nutepatypa) (bakanappuar u marucrparypa). - bubauorp.: c. 182-193. - ISBN 978-5-

8114-3639-2.
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5.4. MeTroanuecKkHe peKOMeHIALHH

PIT mocTpoena 10 TeMaTHYECKOMY MPUHLMMY, KaXABIH pasjien npeacTasiser coboii
JIOTHYECKH 3aBeplIEHHbII MaTepHal.

ﬂpenonaBaHne nporpaMmmal OCHOBaHO Ha ﬂHHHOCTHO-OpMCHTHpOBaHHOﬁ TEXHOJIOTHH
oOpazosaHus, coueTalolleii 1Ba PaBHONpPABHBIX ACIEKTa 9TOrO mpouecca: obyueHHe M YqeHHe.
JIMYHOCTHO-OPHEHTUPOBAHHBIH MOJX0/ Pa3BUBAETCS MPH YUaCTHH CilyLIaTe el B akTHBHOI paboTe Ha
MPaKTHYECKHUX 3aHATHAX. J_[lrt‘-iHOCTHO-OpHCHTHpOBaHHbIﬁ NNoAxoJ HamnpaBJIEH, B NEPBYKO O4Yepedb, HA
pasBUTHC MHAMBHAYAJIbHBIX crocoOHocTel oO0ywaroluxcs, co3aaHue YCJIOBMH /Uls  pa3sBUTHSA
TBOPYECKOH aKTHMBHOCTH CllyllaTesis U pa3padOTKe WHHOBALMOHHBIX WIEH, a TakKe HA Pa3BUTHE
CaMOCTOATE/IbHOCTH MBILLJICHHUA I1pH PELICHHH y‘leGHle 3ajav Pa3HbIMH CHOCOG&MH,
HaX0KACHHUE pallMOHAJIBHOIO BapHaHTa pELICHHA, CPAaBHEHHUSA H OLEHKH HECKOJIbKHX BApHAHTOB HX
pelieHHss ¥ T.I. 2TO c¢nocodcTByeT (OPMHPOBAHHIO TPHEMOB YMCTBEHHOH JEATENBHOCTH M0
BOCIIPpHUATHIO HOBOM HHdJOpMaLlPIH, €€ 3allOMHHAHHIO U OCO3HAHHKD, CO3JaHHIO 06p330B JUIA CJTIOYKHBIX
MOHSATHIH U MPOLIECCOB, NPUOOPETEHHIO HABBIKOB MOWCKA PELUEHHIT B YCIIOBUAX HEONpPEIEIEHHOCTH.

[IpakTnueckne 3aHATHA MPOBOJATCA U1 NMPUOOPETEHHS HABBIKOB PEIICHMS [PAKTHUECKHUX
3aad B MPeAMETHOM oOnactu Moayns. 3ajaHus, BbIMOJIHAEMbIE HA MPAKTHYECKUX 3aHATHSAX,
BBIMTOJIHAKOTCA € UCIOJIb30BAHHUEM AKTHBHBIX U HHTEPAKTUBHBIX METOJ10B 06)/‘16HHH.

CamocrosTenbHas paboTa ciyulatesedl npeaHasHauyeHa JUis MPopabOTKH JOMOJHHTENbHOIN
nuteparypel.  PesysnbTaThl NpakTH4eCKMX 3afaHuit caymarteiell  y4MTBLIBAlOTCS HAa MTOrOBOIA
aTTecTallH.

[Ipn usyuennn Kypca npelycMOTpeHb! CleyIOLIHE METO/bI OPraHU3aLMH M OCYILECTBICHHS
y4eOHO-N03HaBaTeNbHOI AeATENbHOCTH:

- 00BACHUTENBHO-HIUTIOCTPATHBHBII METOJI;

- PENPOAYKTHUBHBIA METO/;

- 4aCTHYHO-TIOUCKOBBI METOL,
6. ®OPMBI TIPOMEXYTOYHON ATTECTAIIUH PII

Hrorosas arrectauns mnposoauTcs B (opme 3avyera. 3aueT npoBOAMTCA B (opmate
TECTHPOBAHUA W pelIeHHs Keiica. Pesynbratom 3auera ciyskar MpaBHibHbIE OTBETHI Ha BOMPOCHI
TecTa, cocToAwero u3 10 (aBaauari) Borpocos.

[lo pesynbTatam MTOroBoil aTrecTaunu ciaymiatesio BbicTaBasercs oueHka «3AUTEHO/HE
3AUYTEHO»:

Ouenka «3AUTEHO» BbicTaBnsieTcs ciyiuaresio, KOTopblii:
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- NPaBW/IbHO OTBETMII He MeHee YeM Ha 60% BonpocoB B TecTe;
- NIPAKTHYECKOE 3a/1aHKe (KeHC OT MHAYCTPHAIBLHOIO MapTHEpPa) BBIMOJHEHO MOJHOCTHIO, HET OIUMOOK
B JIOTHYECKUX pacCyKAeHUAX. Bo3MoxKHO Hanuuue ofHONW HETOUHOCTH WIIH OIMHMCKH, He ABJISIOLIMXCS
CICICTBUEM HE3HAHMS WM HEMOHWMaHUA yuebHoro Marepuana. Cyuiatesb noKasaa noiHbli 00beM
3HAHW, YMEHWI B OCBOCHHH, NMPOHECHHBIX TeM M MPUMEHEHHE X Ha NPAKTHKE,
- TNPOAEMOHCTPHPOBA HEOOXOAMMBIE CHCTEMATHU3MPOBAHHBIE 3HAHWUS M JIOCTATOUHYIO CTENEHb
BJIQJICHUA TNPUHLUMNAMH MNpPeaAMETHOH obJlacTH nporpammbl, MOHHMaHHE HMX ocobeHHocTel U
B3aHMOCBA3b MEKIAY HUMH B TeueHHe Bcero cpoka obyuenus no JII1.

Ouenka «<HE 3AUYTEHOM» crapsaTes ciymaresnnio, KOTOPbIIi:
- NMPaBUIBHO OTBETHJI MeHee yeM Ha 60% BOMpoCoOR B TecTe,
- MpaKTHyeckoe 3ajaHue (Kelc OT WHAYCTPHAIbHOrO MapTHEpa) BBINOJIHEHO HE [OJHOCTBIO.
Homnyuienst rpy6Oble olKHOKH. 3aaHKie BbINOJHEHO HE CAMOCTOATENBHO. 3ajaHie He CAaHO.
- MMeeT KpaiiHe ciiadble TEOPETHUECKME W NPAKTHYECKHE 3HaHMs, 0OHApYKMBAET HECNOCOOHOCTb K

MOCTPOEHHIO CAMOCTOSITE/IBHBIX 3aKJIHOUYCHHH

7. OIEHOYHBIE MATEPHAJIbBI IPOMEXYTOYHOM ATTECTALIUU

7.1. ITacnopT KOMIJIEKTA OIEHOYHBIX CPECTB

[TpeameTsl olleHUBAHMS OO6BbeKTHI OLCHUBAHHS [lokazaTenu oUEHKH
OIIK-1. Cnocoben HaxoauTb, opMyauposath | TecToBoe 3anaHue Kosnuectro
M pewaTh akTyajibHble NpobfieMbl MPHKIaIHOM MpaBUIBbHBIX
MaTeMaTukH, QyHaaMeHTalbHONH MH(OPMATHKK OTBETOB

¥ MH(POPMALIHOHHBIX TEXHOJIOrHIi

OIIK-2. CnocobeH npuMeHsTh KoMIbloTepHbie/ | TecToBoE 3anaHue Konunuectso
CYNCPKOMIBIOTEPHBIE  METOALI, COBPEMEHHOE NpaBHIIBHBIX
nporpaMMHoe obecreucHHe (B TOM  YHCIIE OTBETOB

OTEYECTBEHHOrO MPOM3BOJACTBA) JUISA pPElICHMA
3a/1a4 1poeccHOHANBHOM AT/ IbHOCTH

OIK-3.  Crnocoben  mpoBoauTh  aHanu3 | TecToBoe 3ajaHue KonuuecTro
MaTeMaTHUYEeCKHX Moaenei, CO3/1aBaTh NpaBHILHBIX
MHHOBALMOHHbIC METO/IbI PELLIEHHS MPUKIAIHBIX OTBETOB

3a1ay  npo(ecCHOHANBHON  JeATEIbHOCTH B
00n1acTH MH(pOPMATHKM M MaTEMAaTHYECKOro

MOJICJIHPOBAHHA

OIIK-4. Cnocoben ontumalbHbiM 00pasom | TecToRoe 3amaHue Konuyecrso
KOMOMHUPOBATh CYLUECTBYHOIIIHE MPaBHJIbHBIX
MH()OPMALIMOHHO-KOMMYHHKAILIMOHHbIE OTBETOB

TEXHOJIOTHH /sl pelleHHsl 3ajad B oOjacTu
Mpo(peCCHOHA/IBHOM  IeATENILHOCTH € YYeTOM
TpeboBaHuii HHQOPMALMOHHOM 6€30MacHOCTH




OIIK-5. CrniocobeH  uHcraundposath M | TecToBoe 3amaHKe Konuuecrso
COMpOBOKIATL  MporpaMmHoe  obecrieueHue NpaBWIbHbIX
PlH(.lJOpMaLlHOHHbIX CHUCTEM, OCYUIECTBIATH OTBETOB
s¢dexTHBHOE ynpaerieHue pazpaboTKoii
MPOrpaMMHBIX CPE/ICTB H NPOEKTOB

7.2. KoMIlIeKT OlleHOUYHbIX CPEICTB

7.2.1. Tembl 4715 NOATOTOBKH K 3a4eTy:

—_—

bonbiive naHHble.
HekyccTBeHHBIH MHTEILIEKT.
Hudopmaunonnas 6e301acHoCTb.
ApXHTEKTYpa JaHHBIX.

Mogenb qaHHbBIX.

COop 1 XpaHeHHe JaHHBIX.
Konseiiep naHHbIX.

[Ipencrarnenue AaHHBIX.

¢ =N v

ITogroToBka JaHHBIX.

10. ObnayHble TEXHOJIOTHH.

7.2.2. llpumepHble TECThI IS MPOBEIEHHS 3a4eTa:

1. Kakue xapaktepucTnkn nmeer 60/1b1oii 00beM JAHHBIX, KOTOPBIH MOKHO HA3BaTL Big
Data?

a) ObbeM OT HeCKOIbKUX THrabaiiT 10 HECKOILKUX neTadaiiT

b) OOBeM OT HECKOJBbKHX KHJIOOAMT 10 HECKONBKHX IHraGaiT

c) O6BeM OT HECKOJILKHX TepabalT 10 HECKOJIbKUX 3K3a0aliT

d) O6beM OT HeCKOJIbKUX MerabaiT 0 HECKOIBKHX TepabaiiT

2, Yro Takoe o6/1aUHbIE TEXHOJIOTHHA?

a) TexHonoruu, KoTopble NO3BONAIOT 00pabaTHIBATh JaHHbIE HA KOMIMBLIOTEPAX, PACMONOKEHHBIX

B Pa3HbIX MECTax.
b) MeTo/1bl aHa/M3a NaHHbIX, OCHOBAHHBIC HA MATEMAaTHYECKUX M CTATUCTHYECKHX arOpPHTMAaX.
c) TeXHOJIOrHH, KOTOpbIE MO3BOJISIOT WCIOJIB30BATh BBIYUCIHUTE/bHBIE PECYPChI M XpaHEHHE

JaHHbIX yepe3 MutepHer.

3 Kakne HHCTPYMEHTBI HCHOIB3YIOTCS /LIS BH3YAIM3AIMH AAHHBIX B 061acTn UH?
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a) Matplotlib

b) TensorFlow

c) OpenCV

d) PyTorch

4. Kakoe u3 mnepeuHc/IeHHBLIX NPHHIMNOB SIB/ISIETCH OCHOBHBLIM /ISl MHKPOCEPBHCHOI
APXUTEKTYPBI?

a) MOHOJIUTHOCTh

b) PacnpenenenHHocts

c) LlenTpanuzosanHHocTh

d) MoaynbHoCTb

5. Kanna-apxnarexrypa...

a) Peanusyet nakeTHy10 M N0TOKOBYH0 06pabOTKY JIaHHBIX

b) Peanusyer naketHyio o6paboTky JaHHBIX

c) Peanusyer notokoByro 00paboTKy JaHHBIX

d) Peanusyer o0paboTKy AaHHBIX 13 Ga3bl JaHHBIX

6. Kakue oneparopnr SQL ucnonb3yiores 1ius BoIGOPKH JaHABIX?

a) SELECT, UPDATE, DELETE.
b) SELECT, INSERT, CREATE.
c) SELECT, FROM, WHERE.

7. Kakoii HHCTpYMEHT HCHOJB3yeTcsi sl OPKECTPAMH KOHTEliHEPOB HA HECKOJIbKHX
y3aax?
a) Docker Compose

b) Kubernetes

c) VMware

8. Kakum 00pazomM MOKHO yBeIHUHTB CKOPOCTH YTEHHS JAHHBIX ¢ JHCKa?
a) VBeIMuuTb 00BEM KECTKOIO JUCKa

b) Hcnonbzosats RAID-MaccHBbI

c) [ToaxnioUnTh 10NONHUTENBHBI NpOLIECCOp

d) OnTUMHM3HMPOBATE 3aMpockl K Oaze JaHHBIX

9. Yro Takoe BupTYaan3annn?
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a) Texnonorus, nosBonstoLlas 3anyckaTh HECKOJBKO BHPTYalbHBIX MallWH Ha OIHOM
(uznueckom ceppepe.
b) Texnonorus, no3posstoLLas 3arycKkaTh NPUI0MKEHHS B KOHTEHHEPaX.

c) Texnonorus, no3BonsAtoLIAd 3anycKaTh BUPTYa/bHbIE MAIMHbBI B 00/1aKeE.

10.  Yro Takoe KoHTeliHepu3amun?

a) TexHomnorus, no3eosAIoLIas yNpasaTh U PA3BEPTHIBATH NPHIIOKEHHS B KOHTEHHEpaX.

b) TexHomorusa, nosponfAlomas  3amyckaTh HECKOJbKO BHPTY&IbHBIX MALIMH Ha  OJHOM
(huzmieckom cepeepe.

c) TexHosiorus, Nno3posiAOIIAs 3aMycKaTh BUPTyallbHbIE MAILIWHBI B 00J1aKe.

7.2.3. KeHcbl 1J11 HTOrOBOrO KOHTPOJIA.

Kefic Nel «/lemorpaduyeckas cTaTHCTHKAY

[Ipobnema: knaccuueckue METOMBI AEMOrpauyeckoil CTATHCTHKH, OCHOBAHHBIE HA yueTe JaHHBIX
nepenuceit, 3AI'C u MBJI, He oTBeualoT coBpeMeHHbIM MOTPeGHOCTAM rocyaapcTBa M OW3Heca B
AOCTOBEPHbIX, ONEPATHBHBIX W JIETAJIM3MPOBAHHLIX JAHHBIX O KOJMYECTBEHHOM M KAa4e€CTBEHHOM
cocTaBe HACEICHM, €CTECTBEHHOM ABHKEHHH HACEJICHUS, MUIPALIHM HACEIEHHS.

Hanpasiienue pewenus: c6op M nocnefyrouuii aHaiu3 aHOHMMHU3UPOBAHHBIX JAHHBIX CO BCEX
MMEIOLINXCS HCTOUHHUKOB «bonbimx JTaHHBIX» O HACENEHHH — JaHHBIX COTOBBIX OMNEPATOPOB, AAHHBIX
00 HCMOJIb30BAHWM  PA3IMYHBIX CETEBbIX PECYpCOB C BKIIOYEHHOH reosiokaumeil (coLLCeTH,
FeOMH(POPMALIMOHHBIE CHCTEMBI), JIAHHBIX C KaMep BHACOHAOMIONEHHS Ha J0porax, AaHHBIX 00
MCTIONIb30BAHHK  OOLIECTBEHHOTO  TPAHCMOPTAa, JAHHBIX O  MOTPeONEHUH  3JIEKTPOSHEPIHH,

3ar0JIHEHHOCTH 00Pa30BaTE/IbHBIX YUPEXKACHUH 1 JIp.

Keiic No2 «MT-o6pazoBaHue»

[lpobriema: ¢ pasBuTvem coBpeMeHHbIX (GOpM 0OpasoBaTeNbHBIX MPOLECCOB (OHMAlH, CMEIIaHHOE
obpa3soBaHue, JICLCHTPaIM30BaHHOe 00pa3oBaHHe, «00pazoBaHKue BCIO XKH3HL» U JIp.) OCTPO BCTaeT
BOMPOC 1J1yOOKOH M HEMpepbIBHOI AHACHOCTHKH 00YYAIOWIMXCS JUIS OLEHKH MX TBepAbIX M MATKHX
HaBbIKOB, MOTHBAllMM M JPYrHMX KauyecTB, MPOrHO3MPOBAHHUA YCMEBaEMOCTH M  OTYHC/IEHHIA,
npogopHeHTaLIMH Ha OCHOBE X LM(POBOro clieaa.

Hanpasietue pewenns: cGop u aHau3 pa3nuyHOM HHOPMALIMK O MIPOXOKIEHUH 06PA30BATENBLHOIO
npouecca 00y4aruMMHCs — JaHHble 00 OYHBIX MOCELIEHHIX 00Pa30BaTeIbLHOIO YUpPeKASHHS, JaHHbIE
00 OHNAHH-NOAKIIOUEHUAX K JIeKUMAM W BeGHMHapaM, JaHHblEe O pabore B LMS, naHnHble o
MPOXOIKAEHHH BXOJIHBIX, MPOMENKYTOUHBIX W HTOTOBLIX KOHTpPOJIEH, JaHHbIE O C/lauye MPaKTHYECKUX U

AOMaLIHWX 3a/laHWH, [aHHbIE KOMMYHHKaLMAX B TeKCTOBOH QopMe (uepes cucremMbl obOMeHa
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COOOLIEHUAMH M DJIEKTPOHHYIO TOYTY), JAaHHbIE 00 HCTONIB30BAHHH CHCTEMbI KOHTPOJSI BEPCHid

(JIOTHHbI, KOMMHTBI, 1YLLIH, KOMMEHTapHH B code review), craTCTHKa nepecaay u Jp.

Ketic Ne3 «I1pouzBoacTBeHHas Oe30MacHOCTbY

[IpoGiiema: HecMOTpSA Ha TO, YTO LEHHOCTh XM3HH M 3[0POBbs 4eNOBEKA 3HAUYMTENBLHO BHIPOCA 3a
nocneanne 100 net, a B NPOMBIUIEHHOCTH W TIPOM3BOACTBE BCE AKTUBHEE MCIIOJB3YIOTCA
pOOOTH3HPOBAHHBIE ~PELIEHHS, OCTACTCA HEMANO0 OMNACHBIX MPOM3BOACTB, A€ MO-MPEKHEMY
3a/IcHCTBOBAH HEMOCPEJCTBEHHO YeJIOBEK.

Hanpaenenne pemienusa: c60p ¥ aHanM3 NaHHBIX C PAa3IMYHBIX JATYMKOB, OMEpaTHBHAs OLIEHKA
CHTYyalMH Ha ocHOBe coOpaHHON uH(opmauuu. [TpUMephbl IaTYHKOB COCTOAHUA PabOTHHKA: JAATYHK
myJnibea, narauk aasnenus, DKI, JbIXaHus, TeMnepartypsl, yCTaloCTH, nageHus. [IpuMepsl 1aTUMKOB
OKpY KatoLleil Cpe/ibl: JaTYMK rasa, J03MMETpP pajMallid, AATYMK TEMIEepaTypel, NaTYUK JABJICHH,
NaTYUK BIAXKHOCTH. [TprMepbl naHHBIX MO KOHTPOMIO NMoMelueHuid: nanubie CKY ]I, BUAeoaHaIUTHKA ©

Kamep BH,IICOHaﬁﬂlOIleHHSI, JAAaHHBIE OT CHCTEM CHIHaJIM3aLHUH.

Keiic Ned «Ilepconndukaims pureiinay

[IpoGnema: B coBpeMeHHOM MHpe BLICOKOI KOHKYpPEHLMH, CETEBOI PUTEil BIHYK/ICH BbICTPAUBATH
NepCOHUPUUMPOBAHHYI0 KOMMYHHKALMIO C KakK/IbIM KIMEHTOM, 4YTOObI MMEThb BO3MOXKHOCTb
BLICTPAHBATL C HHUM JOBEPUTE/IbHbIE M B3aMMOBBITO/HBIE OTHOIICHMA. OOHAKO 3TOr0 MOYTH HE
MPOMCXO/AUT, M HACTO MEPCOHU(UKALIMA OrpaHMYMBAETCA TOJILKO M0JCKA3KAMH HAa OCHOBE aHaIM3a
NPOCMOTPEHHOTO HJIM KYIUIEHHOIO paHHee B OHJaitH-MarasuHe.

Hanpaenetue pewenus: c6op u aHanu3 Beel BO3MOMKHONH MH(OPMALMK O KIMEHTE H (OPMHPOBAHUE
[EPCOHATLHBIX MPEUIOKEHUH ¢ YUeTOM J0NrocpouHoi cTparerun. Tpumepsl ZaHHbIX as cbopa
aHa/M3a - WCTOPMM TOKYNOK M0 KapTe JIOSJbHOCTH, MCTOPHS TMOKYMOK IO OAHHUM M TEM IKe
TUIATEIKHBIM KapTaM, MOUCK W aHalu3 OTKPBITOH MHpOPMaUMK M3 COLL ceTeil Mo KIWEHTY, UCTOpPHS
noceuieHit opalin-marasuHa 1Mo Kamepam BHAEOHAOIONEHHs, AKTHBHOCTb KIHEHTA B OHJIAHH-

cepBHCax MarasuHa u p.

Keiic Ne5 «bezonacHocTh B3/1€THO-MOCAS0UHBIX M0JI0C TPAXKAAHCKOTO a9POIIOPTa»

IIpobnema: B3neTHoO-nocagouHas nosoca (BIII) Beeraa ssisiach 30HOI MOBBIMIEHHON onacHocTH, K
MHOTOYMC/IEHHBIM Yrpo3am OezonacHocTu Ha BIIIT B mocnestue roas 106aBuikck W Hosble. [Ipumep
yrpos GesonacHoctd Ha BIIIL: moau, aBTOTPaHCNOPT, KUBOTHBIE, MYCOp, TITHLIbI, APYTHE CAMOJIETHI,
rpaxkaHCKHe OECTIMIOTHHUKH, CTPOUTENbHbIE PabOThl B HEMOCPE/CTBEHHOH OIHM30CTH ¢ 0OBEKTOM,
3eMJIETPACEHHSI,

Hanpapjienne peluenus: uHTerpupoBaHHas cucTeMa Ge30NaCHOCTH, YUMTHIBAIOUIAA IaHHBIE PA3HOM

NpUpoAbI, MOCTYNAaKIIHE B PEIKUME peanibHOTO BPEMEHH OT pa3HbIX NATYHMKOB: pajapHble CHUCTEMBI
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06Hap}’)i(€HI/l5! OOBEKTOB B HE6C, OMNTHYECKHWE CUCTEMBI 06HapY)KCHl/ISl CaMOJICTOB, OECMUIOTHHKOB U
NnTHL, OMNTHYECCKHEC CHCTEMBI 06Hapy}K€Hl/lﬂ W COMNPOBOMIACHHA HAa3€MHBIX TOABHIKHBIX 06’beKTOB,
ONTHYECKHE CHCTEMbI OOHApYKEHHS MOAO3PUTENBHBIX NpeaMeToB Ha rnosepxHoct BIIII, maTunku
MOCTOPOHHHX [PEMETOB, CHCTEMbI CHIHANM3aLMM, PAMO-MASUKH HA aBTOTPAHCIIOPTE a3PONOpTa,

JaTYHUKH CeHCMO-aKTHBHOCTH.

Keiic No6 «Anaiua n nporHo3upoBaHye NaccakUpCKMX MOTOKOB B MPAXKIAHCKOM adpONopTy»

[Ipobnema: a’pomopThl CTAIKMBAlOTCS €  HEOOXOAMMOCTbIO obecrievenus 3P(EKTUBHOTO K
KOM(MOPTHOro 00C/IyKMBAHHS TAcca)KMPOB, YTO CTAHOBMTCS CJIOXKHEE HM3-32 POCTA MACCAKMPCKHUX
MOTOKOB. BaxHo aHaJlM3upoBaTb W TMPOrHO3UPOBATH HﬂCC&H{HpCKHﬁ CIipoC Ijid ONTHUMH3aLHH
pacnicanus peiicos, obecrnieueHuns 6€30MacHOCTH H PalMOHAJILHOIO MCIIOJIL30BAHMS PECYPCOB.

Hanpasnenune pewenns: Menosnpsosanue BigData 1is aHanu3a ¥ nporHO3MPOBAHMS NACCAKMPCKHX
10TOKOB, ¢O0Op MH(OPMALIMK 0 NaccakMpax v WX MPeANoYTEHHSX, a TaKkKe (PaKTopax, BIMAIOLMX Ha
CIIpoC. HaHHbIe MOTYT OBITh ITOJIYHYEHbI H3 pa3HbIX HCTOYHHUKOB, TaKHX Kak OWJIeTHDBIE CHCTEMBI,
COLMANbHBIE CETH, METEOPOJIOrHYECKHE AaHHBIC, MOJMMTHYECKAss M DKOHOMMYEcKas 0OCTaHOBKA W
MHOroe Jpyroe. MaummnnHoe oOydyeHHWe W aJrOPUTMbI HMCKYCCTBEHHOrO WHTENIEKTa [O3BOJIAIOT
BbISBJIATE 3aKOHOMEPHOCTH M CO3/1aBaTh TOYHbBIC MPOrHO3bl HA OCHOBE aHa/IM3a GOJBIIMX 0OBEMOB

JaHHBIX.

Keiic No7 «3amura AMKHX sKHBOTHBIX)

[Ipobiiema: BiMsHKE HeOBEKa HAa OKPYIKAIOLLYIO Cpeay YiKe MPUBEJIO K MMOe/IM 3HAYUTEbHOMH YacTH
OuopazHoobpasus. 3ajaua yeaoBeYECTBa — 3alMTHTh OCTABILHMECS BUbI, TOMOYb MM a/1anTHPOBATHCA
K M3MEHHMBLIEHCS 9KOJIOrMuecKoi 00CTaHOBKE U BIIMSIHHIO YEI0BEKA.

Hanpaenenue pelleHus: ocHalleHHe 0CO00 OXPAHAEMBIX [MKHMX JKMBOTHBIX HEHHBA3MBHBIMH
AATYUKAMH, TO3BOJIAIOLIHMH OTC/ICIKHBATh MX COCTOSIHHME M OBICTPO MPUHUMATh MEpbl B Ciyyae
YXYAWEHHA 310pOBbA W IAPYrHX HETATHBHLIX CLEHAPMEB, OCHALIEHHE JATYMKAMM Cpellbl OOWTAHHS
KUBOTHBIX. MCTOUHHKH JaHHBIX: HEWHBA3HBHBIC NATYWKM HA JKMBOTHBIX (CKOPOCTb M XapakTep
ABWMEHHWA,  MyJbC, JaBl€HHE, JpYrHe NapameTpbl), JaTUMKK  TEpeMelLleHui,  Kamepsl
BU/ICOHAO/IIOCHHA, CeHCMO-IaTUNKN Ul OMpeJesieHdss NepeMeLleHMit KPYTTHBIX CTaj KMBOTHbIX,

JlaHHbIE ¢ OECNUJIOTHHKOB.

Ketic Ne® «IIpepoTspaienne molieHHnyecTBa B 6aHKOBCKOH cheper

[IpoGnema: moueHHHueCcTBO M KuOepaTaky B GaHKOBCKOH chepe MpeNcTaBAET Cephbe3HYIO Yrpo3y
AN KITMEHTOB W (MHAHCOBBIX YyupexieHuil. Banku Hyxpatores B (QpeKTMBHBIX MeToaax
00Hapy/KEHMA M NpPelOTBPALEHUS MOLIEHHHYECTBA, YTOObI 3AIIMTHTL CBOWX KIHEHTOB M CBOM

AKTHBBI.
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Hanpaenenue pewenns: Hcenonbsosanue BigData nns anannza u oO6paboTku gaHHBIX TpaH3aKIMii,
MOBEACHUs TM0/Ib30BaTENCH, KHOepyrpo3 M JpYrHX AacreKTOB, CBA3aHHBIX C 0€30MacHOCTBIO B

OankoBckoii cepe. MamvHHOE 00y4YeHHE M IFOPUTMbI MCKYCCTBEHHOIO MHTEJUIEKTA MO3BOJISIOT

pacro3HaBaTb aHOMAaJIbHbIE ﬂeﬁCTBHH, BbIAB/IATE CJIOXKHBIE MOIICHHHYECKHE CXEMbl, NPEeAOTBpaLlaTh
[MOTEPH, CBA3AHHBIE C MOIUCHHHUYECTBOM H Kn6epaTaKaM14. HMcTOUHUKYM JaHHBIX — MECCCHI2KEPbI,

COLHAJIbHBIE CETH, NIEKTPOHHAs 1104Ta, OaHKOBCKHE TpaH3aKLHH.

Keiic Ne9 «[IpeaukruBHas JMarHoCTHKA B MEIHLIMHEY

[Ipobiema: coBpeMeHHas MeMLMHA CTAIKMBAETCSA C PSAAOM NMpobJieM, TAKUX KAK NEeperpyKeHHOCT
MEIMLMHCKOrO  nepcoHana, - Hes(p(exTHBHOE  HCMONMB30BaHHE  PECYPCOB M CJIOKHOCTB
[POrHO3MPOBAHUS H JIMArHOCTHKH 3a00/1eBaHU Ha paHHUX CTAAUAX PA3BUTHSL.

Hanpasnenue pewenns: INpumenenne BigData B MemuumHe no3sonsieT cobupath M aHaIM3HPOBATH
NaHHbIC W3 Pa3sHBIX HCTOYHWKOB, TAKUX KaK OJIEKTPOHHBIC MEIMLIMHCKHE KapThbl, pPe3yJIbTaThl
AMarHOCTHKH, OT3bIBBI MALMCHTOB, KJIWHMYECKHE HCCICAOBAHHMA W MHOroe apyroe. MallHHHOE
00y4eHHe W aJrOpUTMbl HCKYCCTBEHHOTO WMHTE/JIEKTA MOFYT HCTMOJB30BATHCA JUIA ONTHMH3ALMH
padoThl MEIMUMHCKUX YUPEXKIeHHIt, Y/ydlleHHs KauyecTBa MPEeOCTABAAEMBIX YCIYI M CO3JaHMS
MPEAMKTUBHBIX MOZesiell AJid paHHeH JMarHOCTHKM M TMpPOrHO3MPOBaHHA pPa3sBUTHA 3a007€BaHMIA.
Taxoii noaxoa cnocodcTByeT NOBLILEHHIO IYHEKTHBHOCTH MEAMLMHCKON MOMOIIM W YJIYHIIECHHIO
KauecTBa JKM3HU NaLMEeHTOB. MCTOUHHKYM JaHHBIX: UCTOPUM GOJE3HEN NALMEHTOB, pa3HYHbIe BHIbI
OHMOXMMHYECKHX aHANM30B, NIaHHbIC HEMHBA3HBHON JMATHOCTHKM (y3U, PEHTIEH W JIp), M3MepseMble

MOKa3aTe/ln PasIMYHbIX CHCTEM OpPraHu3Ma (MyJibC, bIXaHHE U J1p.).

Keiic Nel0 «YnpaBnenue puckamu»

[Ipobnema: cTpaxoBble KOMNaHMM CTAIKMBAKOTCS C MPOGIEMAMH OUEHKH M yNpaBieHHs
Pa3sHOOOPA3HBIMK PUCKAMM, CBA3AHHBIE C MPEAOCTABIINEMbIMU CTPAXOBBIMU YCIYTAMH. SpdekTHBHOE
YNpaB/ICHHE PUCKaMH M CO3/aHHE NEPCOHAIM3MPOBAHHBIX CTPAXOBBIX YCIYT CTAHOBUTCH BayKHBIM
(hakTOpOM KOHKYpPEHTHOCNOCOGHOCTH CTPAaXOBbIX KOMITAHHIA.

Hanpagenenue pewenusa: Henons3osanue BigData ais ananuza u 06paGoTKH JaHHBIX O KJIHEHTAaX,
CTPaxOBbIX CJly4asX, pUCKaX M APYrHX (pakTopax, CBA3aHHbIX CO CTPAXOBBIMH YC/IYraMu. AJIFOPUTMBI
HH 1 mainnnoe o0y4eHHe M03BOJIAIOT CTPAXOBBIM KOMIAHHMAM BBIABIIATH CKPbIThIE 3aKOHOMEPHOCTH,
OMPE/ENAThL PUCKH, B0Jiee TOUHO aHATM3UPOBATh U IPOTHO3MPOBATE BEPOATHOCTL CTPAXOBBIX CJIyYaes.
HMcTounuKki naHHbIX: KPeAMTHbIE HCTOPHM KJMEHTOB, CTATHCTHKH JOXOJOB W PACXOJOB KIMEHTOB,

MH(OPMALKS O KJIMEHTE M3 COLMABHBIX CeTell, 00pa3oBaHye H npodeccHs KIMEHTOB | T.J.
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1. OBINAA XAPAKTEPUCTHKA PII

[IporpamMmMa noAroToBI€HA HA OCHOBE:

- ®enepanpHoro 3akoHa oT 29 nekabps 2012 roma Ne 273-®@3 «O6 obpazoBanuu B Poccwuiickoii
Deaepauyiny,

- TpeboBanuii Ilpukaza MunobGpuayku Poccum ot 01.07.2013 ropa Ne 499 «OG yTBep:kKaeHHH
[lopsjika opranM3auMy M OCYILECTBICHHMA 00pa3oBaTENbHOM [EATEAbHOCTH [0 JOMOJHHTENBHBIM
npo(eccHoHaNbHBIM MPorpaMMamy;

- METOAMYECKHX  peKOMEHJalui-pasbacHeHuii  MunoOpuaykn  Poccun  mo  paspabotke
JIOTIOJIHUTEIBHBIX NPO(ECCHOHANBHBIX MPOrPaMM Ha OCHOBE MPO(ECCHOHAIBHBIX CTAHIApPTOB OT 22
anpens 2015 royma Ne BK-1030/06.

Peanusauma nporpammsl PIT HanpapneHa Ha MojlyueHHe HOBOM KOMIETEHLIMH, HEOOXOAMMOT
JU1s npoeccHOHANBHOMN JIEATENIBHOCTH.

1.1. lean

[ToAroTOBHTL  BbICOKOKBAIM(MHLIMPOBAHHBIX W KOHKYPEHTOCIOCOOHBIX CIHELHAIMCTOB B
obnactu npodeccHOHaNBHONH AEATENBHOCTH, KOTOpas BKIIOYAET MHTE/UIEKTYANbHBIE CHCTEMBI,
OHOMH(pOPMATHKY, KOTHHTHBHBIE HH()OPMALHOHHBIE TEXHOJOIMH, BBIYHCIMUTENIbHBIE TEXHOJIOTHH,
KOMMbIOTEPHbIE HAYKH, TEXHOJIOTHH 0a3 JaHHbIX, KOMIMBIOTEPHYIO TpaduKy, TCOpHIO HHPOPMALMH,
TEXHOJIOTHH YTIpaBJieHus MHQOKOMMYHHKalMel U GM3Hec-npoLeccaMu, apxXUTEKTYPy MPOrpaMMHOIO
obecneyenus, NapauesibHOe U pactpe/e/ieHHOE MPOrpaMMHUpPOBaHHE.

CdopmupoBats y ciymatesieii cieyioue KOMIETEHUHH B 0BJACTH NpodeccHOHaILHOH
AEATENIbHOCTH: CO3/1aHie WH(OPMALMOHHBIX TEXHOJIOTHIH HOBOIO [OKOJIEHHUs, 00ecneuHBaloLnX
9KOHOMHYECKH 2(Q(EKTUBHOE H3BJICYEHHE T[OJIe3HONH MHpOPMALMU K3  OOJBIIMX 06BEMOB
pa3sHOOOpa3HbIX NaHHBIX MyTeM BBICOKOH CKOPOCTH MX cOopa, 06paboTKH M aHalu3a, M NpUMEHEHHe
3THX TEXHOJIOTWH B MH(OPMALMOHHO-aHAMTHYECKOH JeATe/bHOCTH, B CHCTEMAaX YIPaBJIeHUs W
MPUHATHA PELLIEHHUH, a Takske /118 pa3paboTKH HAa HX OCHOBE HOBBIX TIPOAYKTOB M YCIIyT.

1.2. Ilnanupyemsle pe3yabTaThl 00yYeHHA

[Tnanupyemsle pesynbrarbl 00yueHus mo PIT:

- OCBOCHHE NPOPECCHOHATLHBIX KOMIETEHLMH B IIPOLIECCe H3YYeHUs NEPEYHCIIEHHBIX TeM B y4eGHOM
niaHe;

- YCIMeIHOe OCBOSHHE NPOrpaMMbl MOBBIIIEHUS KBATH(HKALH;

- YCMeuIHoe NnpoxoxKaeHue NpoMexKyToYHOH artecTaluu (3a4er).

OGyuarowmecs, ycrnemHo npowe/ine o0y4eHue, BBIMOIHHUBIIME TEKYIIME KOHTPOJbHbIE
3a[laHUs M BbIICPIKaBLIME TMPEYCMOTPEHHBbIH ydeOHbIM mniaHoM 3aveT no PII «ApxuTekTypa

AanubIX B oOmactu UM u BigData», MoryT OGbITh JIOTYIIEHBI K OCBOEHHIO CIIEYIOLIENO - BTOPOrO



YPOBHS [ONOJIHUTEIbHOM nporpaMmel npoteccHOHaNbHOM NMepenoaroToBKM «APXUTEKTOP JaHHBIX

(Data Architect Pro)».

1.3. TononnuTteanubie xapakrepucruku PI1

XapakTepuUCTHKH HOBOH KBalH(UKAUMU onpeleieHbl B Mpukaze Muutpyna Poccuu ot
Muntpyna Poccun ot 06 nrons 2020 roga N 405H «O6 yTBep:kaeHHH MpohecCHOHAIBHOrO CTaHaapTa
«Crietpanuet no OoJIbIIKUM JaHHBIMY.

Bua npodeccnoHanbHOM IeATENbHOCTH:

- CO3/aHue K npuMeHenue Texnonoruii doapmux gauueix (Ko 06.042).

TpynoBble (yHKLHH:

- pa3zpaboTKa NPOAYKTOB Ha OCHOBE BCTPOEHHO# aHAIMTHKHU GonbuX AaHHbX (C/01.8).

1.4. Tlepeuenr npodeccMoHa/JLHBIX KOMIETeHHHIi B paMKax HMemoumeiics KBaJu(uKanmnm,
KavecTBeNHOe H3MeHeHHe KOTOPHIX OCYIIeCTBISIeTCH B pe3yJibTaTe 00yueHH s

[Tonyuaemble komneTeHUUH Oa3zupyroTea Ha ocHoBaHuM [pukasza MuHoOpHayku Poccuu ot 23
asrycra 2017 r. Ne 808 «OO0 yTBepaaeHuu (peaepasbHOrO rocylapcTBEHHOro 00pa3oBaTeIbHOrO
craHjapra Bhicliero obpa3oBaHMsi 1o HanpasieHHio noarotoBkd 02.04.02 dywpameHTanbHAs
MH(pOpPMaTHKA U HHPOPMALUOHHbIE TEXHOJIOTHH (YPOBEHb MATUCTPATYPhI)».

IlepedyeHb KOMMETEHLMIA:

OIIK-1. CnocobeH Haxo[uTb, (OPMYJMpPOBaTh M pellaTh AKTYalbHble MPOBGAeMbl MPHKIAAHOM
MaTeMaTHKH, (PyHAaMEHTaIbHOH HHPOPMATHKK U MH(OOPMALIMOHHBIX TeXHOJIOTHH,

OINK-2. CnocobeH NpUMEHATb KOMIbIOTEPHbIE/ CYNEPKOMNBIOTEPHBIC METObI, COBPEMEHHOE
nporpaMMHoe obecriedeHHe (B TOM YMC/IE€ OTEYECTBEHHOrO MPOM3BOJCTBA) /A pellieHUs 3a1au
npogeccHoHaNIbHON eATEbHOCTH.

OIIK-3. CnocobeH MpoBOAMTbL aHAJM3 MaTeMaTHYeCKMX MOJesei, co3laBaTh WHHOBALMOHHbIE
METO/Ibl peLIeHUsA NMPHUKIAIHBIX 3a/a4 NpoeccHOHAIbHON AedTe/IbHOCTH B 001aCcTH MH(POPMATHKK K
MaTeMaTHYECKOr0 MOJIE/IMPOBAHMUS.

OIIK-4. Crniocoben onTumanbHbIM 00pa3oM KOMOMHMPOBAThb CYyLUECTBYIOLIME HH(POPMALIHOHHO-
KOMMYHHKaLIHOHHbIE TEXHOJIOTHH [UIAl pelleHus 3a1a4y B 006nacTi npohecCHOHANBHOMN ICATeNbHOCTH ¢
yueToM TpeboBaHui MH(pOopMaLHMOHHOIT De30MacHOCTH,

OIIK-5. CnocobeH  HHCTANIHPOBATH M COMPOBOJKAATH  MPOrpaMMHOE  obecneveHue
MH(POPMALIMOHHBIX CHCTEM, OCYLIECTBIATh (Q(EeKTHBHOE yNpaBiieHue pa3paboTKOH NporpaMMHbIX

CpEeACTB H IIPOCKTOB.



1.5. CooTBeTCTBHE BH/IOB A€ATELHOCTH NPOQECCHOHATBHBIM KOMIETEHIHAM H HX

COCTABJISIFOHIHX
e [TpakTHyeckuii onbIT Ymenus 3Hanus
KOMIETEHLIUH
[TpoekTHpoBaHHe KOMIIbIOTEPHOIO nporpaMmHoro obecnevuenus (D/03.6)
[IpoBeneHHe HayuHO- OcyLiecTBaATL MareMaTtuueckoe
MCCIIE10BaTENbCKHX H MaTeMaTHUYeCKoe U | MOJIG/THPOBaHHE
OMNBITHO-KOHCTPYKTOPCKUX HH(popMallMOHHOE
padoT no co3aaHuIo MOJeNIUPOBaHHE
OINK-1 BAPUAHTOB TEXHHYECKOTO
BOIUIOLLEHUS KOHLIEMIIWH
NpOJyKTa, CO3/1aHKe
NPOTOTHIA NPOYKTA HA
OCHOBE BCTPOEHHOI
AHATIMTHKH OONBIIKMX JIAHHBIX
Ananus uHHoBauuii B obnact | OcyliecTIiTh TexHuueckue cpeacTea
MH(OPMALIMOHHBIX pa3paboTKy u cpeabl cbopa,
TEXHOJIOIMH; HOBBIX nporpaMMHoO- XpaHeHUs W 00paboTkH
TEXHHUYECKHX CPE/ICTB, annapaTHbIX GOJIbLIMX AAHHBIX
METO/IOB H aJIFTOPUTMOB KOMIOHEHTOB M
aHaji3a Oo/IbLIMX JaHHbIX; cHcTeM
MCTOYHHKOB MH(OPMALIHH;
OIlK-2 TEXHOJIOTHI NpeacTaBaeHNus
[laHHBIX, METO/IOB
npeacKasaTesbHOH U
[IPEANUCHIBAIOLLEH
aHAJIMTHUKH; CYLUECTBYIOLIHUX
IIPOJIYKTOB Ha OCHOBE
BCTPOEHHOH aHAIIMTHKH
OOJBIINX TAHHBIX
Ananus TpeboBaHHH Kk ITpoBoaHTB CyluecTByloLIHe U
NPOAYKTY, YTOUHEHHE U aHaJIUTHYECKUE U NepcrneKTHBHBIC
J0paboTKa KOHLICILMH, MOMCKOBbIE METO/bI 1
OuzHec-Moeu H OH3HeC- HceneaoBaHus Mo MporpamMMHBIii
OIlIK-3 I1aHa co3/jaHnusg HOBOTO TEeMaTHKe HHCTPYMEHTapUii
NPOAYKTa Ha OCHOBE MHPOPMALIMOHHBIX | TEXHOJIOTHIT 6OBIIMX
BCTPOEHHOH aHATMTHKH TEXHOJIOTHi, JAHHBIX
OOMBIINX TAHHBIX TEXHOJIOrHiH
OObLIMX JAHHBIX
Coznanue W oueHka ITporosiMTh [TpHHUMOBL U METO/TBI
KOHLICNLIMK W GU3HEC-MOJIENTH | AHAJIMTHYECKUE yNpaeBneHus 3alluToil 1
OIlK-4 NMpOAYKTa Ha OCHOBE paboThl Ha OCHOBE | oDecrneyeHHeM
BCTPOCHHOH aHalWTHKH TEXHOJIOTUH KOH(pHMAEHLHMAIBHOCTH
OOJIBLIMX JAHHBIX OOJNIBIIMX AaHHBIX | GONbUIMX AAHHBIX
Paspaborka Ocy1mecTBasThb CoBpeMeHHbIE 1
IKCIUTyaTaLMOHHON pazpaboTky MepCTeKTHBHBIC
JOKYMEHTALMH 110 MPOAYKTY IporpamMMHO- MeToJibl chopa,
OIIK-5 Ha OCHOBE BCTPOEHHOH anmnaparHblx XpaHeHus U nepejadn
AHAJIMTHKK OOJBIIMX JAHHBIX | KOMIOHEHTOB U JAHHBIX W3
cUCTEM reTeporeHHBIX
HCTOYHHMKOB




2. YYEBHBIM IJIAH

2.1. Kateropus caywmareseii PII

Wwmetowasics ksanudukauus (TpedoBanus k ciyiatensm) — k ocsoenuio I fonyckatores

LA UMEIoLIKe Ccpe/iHee MPodecCHOHAIbHOE W/KIIH BbICIIEE 0Opa30BaHHe.

2.2. Obwast TpyA0EMKOCTL IPOrPaMMBbl, ayIMTOPHAS H CAMOCTOsITe/IbHAst paGoTa

Obmwas TpynoemkocTs nporpammbl 130 akageMuyeckux yaca, U3 HUX 80 aKaJeMUUYECKHX YacoB

ayMTOPHOI paboTbl, 48 akaJeMHUECKHX HaCOB CAMOCTOATE/bHOH paboThl U 2 aKaaeMHMUYECKHX yaca

[MPOMENKYTOYHO i aTTecTalu.

23.

®opma obyuenns

@opma obyuenus mo PII — ouHas ¢ nNpUMEHEHMEM AUCTAHLMOHHBIX o0OpazoBaTe/IbHbIX

TEeXHOJIOTHH.

2.4. YueGHbIH naan

PIT «Apxutektypa nanubix B ofnacrn MM u BigData» peanusyercs oHUM MOIYJIEM.

B Tom umcie

Ne Haumenosanue ®opma |Bcero,
[TpakTuueckne| CamoctosTensHas | [IpomexyT.
n/n TEMbl, MOLYJIs Konrponsa| wac |Jlekuun
3aHATHSA paboTa arrecrauus
[TpoexTupoBaHue Mpar.
1. | apXuTeKTypbl AaHHBIX 10 4 2 4 -
3allaHue
NpeAnpUATHA/IPOeKTa
2. ﬂpoeKTr:lpOBaHMe Ipaxr. 16 6 4 6 _
MoJeJIei JaHHBIX 3aJ1aHHe
[TpoekrupoBaHue
3. | npoueccos cbopa u Tpaer. 16 6 4 6 -
3anaHue
XpaHeHHs JaHHBIX
[IpoekTHpoBaHue Gas3, [pakr
4. | XpaHuwmLL 1 03ep PRH 20 6 8 6 -
3ajlaHue
JIAHHBIX
5 Flpoerc:rupoaaﬂne Ipakr. 18 4 3 6 )
KOHBEHepOB TaHHbBIX 3a/1aHue
ITpoekTHpoBaHue
6. | mpeacraBieHHiH Hipaicr. 10 2 6 2 -
3a1aHue
JAaHHbIX
7. | MLOps Hpakt. g | 5 2 6 -
3a/1aHHe
[ToaroToBka u
g | noazepika BBIOOPOK [pakr. 16 4 6 6 )
JIAHHbIX A7181 3a/laHne
MAaLIMHHOrO 00yYeHUs
Obnaynele
g, | TeXHOMOTHY As [pakr. 12 2 4 6 )
OONBIINX JaHHBIX H 3ajlaHue
MU
10.| ITpomeskyTouHas Jauer 5 ) ) ) 2
arrecraiys
HTOI'O - 130 36 44 48 2




3. KAJIEHJIAPHBIN YUYEGHBIN I'PAD®HUK

No HaumeHnoBanue 1 2 3
n/m TEeMbI, MOJLYJIS HeJens | Hefens | Heaens
| [IpoekTHpoBaHHE apXUTEKTY Pl JaHHbIX
NpeupUsITHA/TIPoeKTa
2 IIpoekTHpoBaHHe MOJIENEN TaHHBIX
3 [IpoexTupoBaHue npoueccoB cOopa U XpaHeHusl JaHHbIX
4 | TlpoektupoBaHnue 6a3, XpaHHIHIL H 03P JaHHBIX
5 IIpoekTHpoBaHue KOHBEHEPOB AaHHbIX
6 [IpoekTHpoBaHue npecTaBIeHHH TaHHBIX
] MLOps
3 [ToaroToBka 1 nomiep:kka BEIDOPOK AaHHBIX A
MAalIMHHOTO 00yYeHHs
9 | Ob6aayHble TEXHOJOrHH i BONbIIHX AaHHBIX 1 MM
10 | IlpomexkyTodHas aTTecTalHs

MuHuMa/IbHBII CPOK OCBOEHHS MPOTPAMMBI — 3 HeJle I .,

4. PABOYASA IIPO'PAMMA

4.1. PaGouas nmporpamMmMa MOAY./1sl «KAPXHTeKTypa 1aHHbIX B obsactu MU u BigData»

4.1.1.  Lenb  u3yueHWs  MOAYJSA:  MOATOTOBUTh  BBICOKOKBAIM(DHULIMPOBAHHBIX W
KOHKYPEHTOCMOCOOHBIX  CrelHanucToB B 001acTH npodeccHOHANIbHOM 1esTeIbHOCTH, KOTopas
BKJIIOYAET HHTE/UIEKTYyaJIbHble CcUCTeMbl, OHOMH(OPMATHKY, KOTHHUTHBHbIE HWH()OPMALHOHHbBIE
TCXHOJIOTHH, BBIYHCIIHTE/IbHbLIC TCEXHOJIOIHH, KOMIIBIOTEPHbIC HAYKH, TEXHOJIOTHH fas JaHHBbIX,
KOMMBIOTEPHYIO rpa(HKy, TeOpUlo WH(OPMaLMK, TEXHONOTHH YTIpaBleHUA WHPOKOMMYHHKALMEH U
Ou3Hec-npoLeccaMH, apXUTEKTYpy MpPOrpaMMHOT0 obecrieueHus, napajlieibHoe W pacrpeeeHHOe
NporpaMMHpOBaHHUE.

CdopmupoBars y ciywarteneil ciefylomie KOMNETEHUHH B 00JacTH MpodeccHOHANbHOM
NEATENIbHOCTH: CO3/1aHHe WH(OPMALMOHHBIX TEXHOJIOTHH HOBOrO MOKOJeHHs, 00ecneuyuBaouinx
OKOHOMMYECKH 3(M(EeKTHBHOE H3BJICUECHHE MOJIE3HOW wuH(popMalmu W3 GonbUMX  00BEMOB
pa3HooOpa3HbIX JaHHbLIX MyTEM BBICOKOH CKOpocTH MX cbopa, 06paboTKH M aHallk3a, M IPUMEHEHHE
9THX TEXHOJOrHH B HMH(MOPMALMOHHO-AHATUTHUCCKOH JeATe/bHOCTH, B CHCTEMaX YIMpaBleHHs |
MPHHSTHS PEIICHHH, a TaKoKe U1 pa3paboTKM Ha MX OCHOBE HOBBIX MPOAYKTOB H YCIIYT.

4.1.2. 3apaun U3y4eHHUs] MOJLys:

1. CpopmupoBaTh y ciyluaTesieii OCHOBBI HHKEHEPHH JAHHbIX.

2. OcBoeHHEe HABBIKOB MPOSKTHPOBAHHUS APXUTEKTYD, MOJENEH, 623 U KOHBEHEPOB JaHHbBIX.
4.1.3. IlnaHupyeMele pe3ysibTaThl 00y YeHus

Ipouecc u3yueHus paszena HarpasjieH Ha (OPMUPOBaHHE CIIEAYIOIUX KOMIETEHIIHH

Kox DopMbI U METOBI
IlepeyeHb MaHUPyeMbIX Pe3y/IbTATOB 00YUeHHsI YeHUs
KOMIMETEHLIMH p 24 pesy Y 0By ’
Mo MOAY O crocoOcTByIOLHE
(hopMHpOBaHHIO




H pa3BUTHIO KOMIETCHLHH

3HaTh: MaTeMaTHYeCKOe MOJIEIHPOBAHHE. DopMel o0yueHuA:

YMeTb:  OCYILECTBJIATH  Maremarthyeckoe M | ®poHTanbHas.

MH(POPMALMOHHOE MOJEIUPOBAHHE. Mertoael o0y4eHus:
OIK-1 Baagers: npoBefeHHE Hay4YHO-MCCIEAOBATENbCKUX | JIeKuus;

M OIBITHO-KOHCTPYKTOPCKUX paboT no cozpanuto | [IpakTuueckue

BapHaHTOB TEXHHYECKOIO BOMJIOLIEHMA KOHUenuuu | PaGoTsl;

NpoJyKTa, CO3AaHue MPOTOTHNA MPOAYKTa Ha ocHoBe | CamocTosTebHas padora.

BCTPOEHHOH aHAJIMTHKH DOJIbLUMX JJAHHBIX.

3uaTh: TexHHUYECKHE CPeACTBa U cpelbl cOopa, DopMBbl 00yueHHs:

XpaHeHHs ¥ 00paboTkH GOJBLIMX JAHHBIX. DpoHTabHas.

YMeTh: MPOBOJAMTh aHaIMTHUECKHe paboThl ¢ | MeTo/bl 00yueHus:
OTTK-2 WUCIOJIb30BAHUEM TEXHOJIOrHH OOJIBIIHX JaHHBIX. Jlekius;

Baagers: onpezeneHne He0GXOMMBIX pecypcoB /s | [IpakTHUECKHe

NpPOBECHHS AaHATHTHUYECKHX padoT. PaboTsl;

CamocTositesibHas pabora.

3HATh: CYLIECTBYIOLIME H NEPCNEeKTHBHBIE METOALI H | DopMBI obyueHus:

NPOrpaMMHBIIA MHCTPYMEHTApHiI TeXHOIOrHi @poHTaNbHAS.

OONBIINX JAHHBIX. MeTtoasl 00y4eHHS:

YMeTh: NMPOBOAUTL AHAIWTHYECKHE W MoOMcKOBbIe | Jlekuus;
OIK-3 HCCIeIOBaHUsl MO TemaThke HHGopmauuoHHelx | [IpakTuueckue

TEXHOJIOTHIT, TEXHOMOTHIT GOMBINHX IAHHBIX, PaGoTsl;

Baanersb: ananuz  TpeboBaHuii K npoaykTy, | CamocTosTeNbHas padora.

YyTOUHEHHE U 10padoTKa KOHUENIUH, OU3HEC-MOIeH

¥ OM3Hec-myiaHa coO3/laHHs HOBOTO MNPOJYKTa Ha

OCHOBE BCTPOCHHOH aHAMTHKK O0JIbLIIMX JAHHbIX.

3HaTh: NPUHUMITEL U METO/IbI YIPaBIeHHUA 3aIUTOH | DOpMBI 00yueHua:

1 obecneveHueM KOH(QHACHLHATLHOCTH OONbIINX ®poHTaNbHas.

JAHHBIX. MeTo/1bl o0yueHus:
OTK-4 ¥Ymerb: npoBOAMTH aHanuTHyeckWe padoTel Ha | Jlekums,

OCHOBE TEXHOJIOTUii GOJILLINX AaHHbIX. [TpakTuueckue

Biagers: cozgaHue v OLEHKA KOHUENUHH W Ou3Hec- | PaboThi;

MOJIENTH NPOJlyKTa Ha OCHOBE BCTPOEeHHOI aHanuTHku | CaMocTosTenbHas padoTa.

00JIbILIMX JaHHBbIX.

3HaTh: COBPEMEHHbIE M NEPCNIEKTHBHBIE METOIbI DopmbI o0yueHwus:

cOopa, XpaHeHHs ¥ Nepelauy JaHHBIX W3 ®poHTanLHas.

reTeporeHHbIX HCTOUHUKOR, MeTobl o0yueHus:
OTTK-5 ¥YMerb: ocyllecTBIATb pa3paboTKy mnporpaMMHoO- | JIekuus;

annapaTHbIX KOMIIOHEHTOB U CUCTEM. [pakTuueckue

Baagers: paspaboTka 3KCIyaTauHOHHOH | paboThl;

JOKYMEHTALMH N0 MPOJYKTY Ha OCHOBE BCTPOEHHOI
AHAJTMTHKH OO0JIbLIKX JaHHBIX.

CamocTosrenbHas padoTa.

4.1.4 CopeprkaHue Kypca

Tema 1. ITpoekTHpOBaNMEe APXHTEKTYPBI JAHHBIX NpeAnpusTHs/npoexTa (10 uacos)

Jlekuuu (4 uaca). Msyuenue tem:

[TocTaHoBKa 3anauu MMPOEKTHPOBAHUA apXHUTEKTYPbI JaHHbIX.

—  Ananus nudopmauroHHoH HH(PACTPYKTYpbl OHU3HECA/TIPOEKTA.




— Paspaborka KOprnopaTHBHOH/NPOEKTHOW OM3HEC-MOJIENH, TIOCCAPHS W MKHM3HEHHOrO LMKIIA
JaHHbix. DDD.

— Data Driven, Data Centric, Data Governance.

— basosbie aneMeHTbl apxurekTypbl gaHHbiX: DataBase, Data WareHouse, Data Lake, Data
Platform.
[lpakTuueckas padora (2 uaca).

— JeranbHeli pa3dop W NpoBepKa pelleHHit MPakTHYECKUX 3aJaHHH.

— Jluckyccus, oOMeH MHEHHSAMHM 110 TEMaM JIEKLMIA U 3a1aHuS.

CamocrosTenbHas pabota (4 yaca). PerueHne npakTHUECKOTO 3a1aHusl.

Tema 2. IIpoexTupoBanune mojeeii Janubix (16 yacos)
Jlekumu (6 vacos). HzyueHue Tem:

— KoprnopatuBnas Mogens gaHHbix. EDM. Cravpapruzaumsa  paboTel ¢ JaHHBIMH
NpeLNpUATUA/IPOEKTHOH KOMaH/IbI.

— BHeapenue npakTHK KyJbTYpbl paboThl ¢ JaHHBIMU. 3aa41 U MPOLIECCHI.

— Kuaccuueckne monenu naHHbIX M X npunoskenus k 3amadam MU w BigData. Ilomnepska
ueropur  uameHenudd. BEAM (Business Event Activity Modeling). KonuenrtyansHas,
noruyeckas v hu3HuecKas MoJeSTH TAHHBIX

—  Mopgenn Mumona n Kumbana, Hopmaibhblie opmsi, Data Vault, Anchor modeling.

— Bepcuonnocts 1 HctopuiHocTts (Slowly Changing Dimensions).

IIpakTuueckas pabora (4 yaca).

— OO6cyxnenne cnoco00B  BBIMONHEHHS MPAKTHYECKOrO  3ajaHus, C MpUMEpaMH M
JEMOHCTPaLMAMH.

— HetanbHblii pa3dop H MpoBepKa pelleH:iH MPaKTHYECKUX 3aJaHHiA.

— JIMckyccus, 0OMEH MHEHHAMH IO TeMaM JIEKLMH W 3agaHus,

CamocrosTensHas padoTa (6 yacoB). PelieHHe NMpaKTHYECKOrO 3a/1aHHA.

Tema 3. IlpoexkTupoBanne nponeccos cGopa H Xpanenus JaHHbIX (16 yacop)
Jlexuuu (6 yaco). M3yuenue tem:
— ETL uELT.
— DWH, DL, Data Hub, Data Virtualisation, Data Platform.
— [TlakerHas u norokosas o6paboTka JanHbix. Lambda architecture, Kappa architecture.
— IMapcunr u npeobpaszoBaHue JaHHBIX.
—  HCcTOUYHMKH JaHHBIX.
— Kauecrso nanneix. Hopmanuzauus u cranaaprusaums. [louck anomanuii u BeIGpocoB.

[Ipakruueckas pabora (4 uaca).



— OGcysxneHde  crmocoOOB  BBHIMIONIHEHHWS  NPAaKTHYECKOro  3aiaHus, C TpUMEpaMH |
JIeMOHCTPALUAMH.

— JleranbHblii pa3dop M npoBepka pelleHUi NpaKTHIeCKUX 3aaHuil.

—  Jluckyccus, 0OMEH MHEHHAMM N0 TeMaM JIEKUMH W 3a/1aHu.

CamocTosTenbHas padora (6 yacoB). PelieHne NpakTHUECKOTO 3a1aHHUsl,

Tema 4. IIpoexTHpoBanne 6a3, XpaHHJIHII H 03ep AaHHBIX (20 yacoB)

Jlekuuu (6 vacos). M3yuenue Tem:

— BigData, SQL 1 NoSQL.

— MPP SQL 6a3e1 panneix (Greenplum, ClickHouse), OLAP u OLTP.

— NoSQL 6a3zbl nanubix (Cassandra, MongoDB, ElasticSearch, Neo4J, Redis).

— Dkocuctema Hadoop. Map Reduce. HDFS. SQL 1 NoSQL na Hadoop (Hive, HBase).

— Tlnardopmbr nanHbIX. Apache Atlas.
I[MpakThueckas pabora (8 uacos).

— OOb6cyxnenue crnoco0OB  BBINOJHEHHMS  MPAKTHYECKOrO  3a/laHus, ¢ [pUMepaMH H
JIEMOHCTPALIHAMH.

— JleranbHeli pa3bop v npoBepka pelleHHi NPaKTUIECKHX 3a1aHuid.

— Juckyccus, 0OMeH MHEHHMAMHM [0 TeMaM JieKLUMiH U 3ai1aHus.

CamocrosarenbHad padboTa (6 yaco). PellieHHe NpaKTHYECKOTO 3aaHHA.

Tema 5. IIpoekTHpOBaHHe KOHBeliepoB JaHHBIX (18 yacoB)

Jlexumu (4 uaca). Msyuenue tem:

— [IlakerHas u noTtokoras oOpaboTka JaHHBIX.

—. [lakernas obpaborka. Hadoop, Zeppelin, Hive, Spark, Liugi, Airflow.

— [IlotokoBas obpabotka. Apache Nifi. Apache Kafka. Spark Streaming, Apache Storm.
[lpaktuueckas padora (8 4acos).

— O6cyxnaeHue croco0OB  BBIMOJHEHHMS  [PaKTUYMECKOro  3ajiaHus, C  [pUMepaMu M
JIEeMOHCTPALIUSMHU.

— HeranbHblii pa3zbop 1 Npoeepka pelieHHi NpakTHYeCKUX 3a1aHuil,

— Huckyccus, oOMeH MHEHUSIMU 110 TeMaM JIEKLUH U 3a/1aHus,

CamocTtoaTeneHas paboTa (6 4acoB). PelieHHe MpakTHYSCKOIO 3a1aHusl.

Tema 6. IIpoexTHpOBanKe NpeacTaB/eHuii fanubix (10 yacos)
Jlexkumn (2 vaca). MsyueHue tem:
— 3anauu Bl v BU3yanusauuu gaHHbIX.

— PowerBlI, Tableau, Qlick, Yandex Datalens.
10



e Bu3ya_anaﬂ aHaJIMTHKa MHOTIOMEPHLIX JAaHHbIX. CHuxeHle pasMepHOCTH Ha60p0B JaHHbIX.
Metozpl oToOpaskeHHss MHOTOMEPHBIX IAHHBIX.

— BusyanbHbIe A3bIKM NPEICTABICHUS JAHHBIX.

— OcHOBHbIE TPUHLMIBI OHTOJIOTMYECKOro WHkHMHUpHHra. [padosoe, RDF- u OWL-
npejcTasneHue JaHHbiX. SPARQL.
[Tpakruueckas pabora (6 yacoB).

— ObcyxpaeHne  crnocobOB  BBIMONHEHHs —MPAKTMYECKOro  3aaHusl, ¢ MpUMepamMu W
JAEMOHCTpPaLHAMH,

— JleTanbHblii pazbop U MpoBepKa PeIleHHH NPaKTHYECKUX 3a/1aHui,

—  Huckyccus, oOMeH MHEHHAMHM 1O TeMaM JIEKLH 1 3aaHud,

CamocTosTenbHas paboTa (2 yaca). PelieHue npakTMueckoro 3aaaHus.

Tema 7. MLOps (10 uacos)

Jlexunu (2 yaca). M3yuenue tem:

— Tonstie MLOps (DevOps, ML, HHKeHepHs JaHHBIX).

— ApXMTeKTYpHbIH au3aiin MLOps.

— Creuuduka ucnonbsoanus kiaccuueckux DevOps-uHCTpyMeHToB B 3a1auax MLOPps.

— Padorta ¢ ML-cucremamu B K8S (Kubeflow)

— Opranusaums sxu3HeHHoro unkiaa ML-cucrem (MLFlow).
[paktuueckas pabora (2 uaca).

— OOcyxnenne  croco0OB  BBLINOMHEHHS MPAKTHYECKOTO 3afaHus, C NpUMEpaMu |
JeMOHCTpPALIUSAMH.

— Jleraneuelit pa3bop 1 npoBepka pellennii MpakTHYECKUX 3a1aHHii.

—  JuckyccHs, 0OMEH MHEHHAMM 110 TEMaMm JIEKLMIT ¥ 3aaHus.

CamocToatenbHas pabota (6 yacoB). PelueHue nNpakTHYECKOT0 3a1aHHMS.

Tema 8. IloaroroBka u noatep:kKa BLIGOPOK AAHHBIX Il MAIIHHHOTO 06y4enns (16 4acoB)
Jlekuun (4 vaca). M3yuenue tem:
— (Cbop, noaroToska, pa3MeTka 1 BaJHaaLUs BHIGOPOK (JaTACETOB).
— XpaHeHHe BbIOOPKH M YIy4IlIEHHE Ka4ecTBa BbIOOPKH.
— Hopmanusaums u crannaptusaums. ITorck aHoManmii 1 BLIGPOCOB.
—  Metoap! 06paboTKH W BU3YATH3ALIMH.
— PasbanancupoBanHbie raTaceTbl 1 MeTOABI X GaTaHCHPOBKH.
— Jloseputenbhbie nnreppaisl. ObpadoTka KaTeropuanbHbix npusHakos (Skilearn).
— Ouenka xauecTBa JaHHBIX BbIOOpKH (Spark Deequ)

— DopMHpOBaHHWe U TNOJIEPAKAHHE KATANIOT AaHHBIX BBIGOPOK (Amundsen).



[lpakruueckas padota (6 uacos).

— Ob6cyxzaenne  crnoco0OB  BLINOJHEHWS [PAKTHYECKOro  3aJaHds, C [pUMEpaMH U

AEMOHCTpaLUUAMH.

— JletanbHelii pazbop W MpoBepKa pelleHHiH MPaKTHYECKUX 3aJaHHH.

Huckyccus, oOMeH MHEHUSIMU M0 TeMaM JIEKLWIH W 3aaHHs.

CamocToste/bHas padora (6 yacos). PelieHue npakTHYecKoOro 3aaHus.

Tema 9. O6aunbie TeXHONOTHH VIS GONbIIHX AaHHBLIX H TU (14 uacoB)

Jlekuuu (2 yaca). Mayuenue tem:

COop, noAroToBKa, pazMeTKa U BaTHAALMsA BLIOOPOK (JIaTaceToB).

XpaHeHHe BbIOOPKM W yJlyulleHUE KauyecTBa BbIOOPKH.

Hopmanuzauus u ctannaptusauus. [ToMck aHomanuii v BLIOPOCOB.

MeTozab! 00pabOTKH U BU3YalU3aLHH.

PaszbanancupoBaHHble AaTaceTbl U METObI MX OaTAHCUPOBKH.

HosepurenbHble MHTepBanbl. O6paboTka KaTeropuaibHbIX npusHakoB (Skilearn).

Ouenka KadecTBa JaHHbIX BbiOopKH (Spark Deequ)

dopMupoBaHKe U NoAAEpIKAHHE KaTalor AaHHbIX BEIOOpOK (Amundsen).

IlpakTuueckas pabora (4 vaca).

Obcyxaenne  cnocoOOB  BBIMOJHEHHWS  NPAaKTHMYECKOTO  3afaHus, ¢ [pUMeEpaMH |

JACMOHCTpaLUHAMH.

HetanbHelii pa3bop M npoBepka pellieHHi MPaKTHYECKUX 3aJaHHi.

Huckyccus, oOMeH MHEHHAMH 10 TeMaM JICKLIMI 1 3a1aHus.

CamocrositensHas pabora (8 yacoB). PellieHHe NPaKTHYECKOrO 3alaHHA.

4.1.5. OueHovHOE CPEeACTBO JUIS TEKYLIEro KOHTPoJs (npumepHble (OPMYJIHPOBKH MPaKTHYECKHX

3a4aHui):

Tema 1. Popmyaupogra Npakxmuuecko2o 3a0anus.

1.
2.
3.

Jns BeIOpaHHOroO Kelica MpoBecTH aHaNM3 3aa4u cOopa, aHaM3a W XpaHEeHHs JaHHBIX.
Pazpaboratk rinoccapuii 1 MOzie/ib JKH3HEHHOIO LIMKJIA JaHHBIX.

Ouennth Kakve 0a3’oBble JIEMEHTbI APXMTEKTYPbl AAHHBIX MOTYT TPMMEHSTHCS B

paccMaTpHBaeMOM Keiice M 1 KaKuX BHIIOB CBeIEHHI.

Tema 2. Qopmynuposrka npakmuuecko2o 3a0anus.

1.

Jlns BbiOpaHHOro kelca BeIOpaTb MOAXO/A MOJCTHPOBAHMA JAHHBIX M COIJIACOBAThL C

nperojaBaresiemM.

2,

PaspaGoTaTe Mozenb AaHHbIX BbIDpaHHOTo Kedica. [IpH 3TOM TOKpPBITH:



a. CyuHocTH NpeIMeTHO# obnacTu

b. CobupaeMble JaHHbIE OT pa3HbIX MCTOYHUKOB (He MeHee 5 BUIOB AaHHBIX).

Tema 3. @opmynuposra NPAKMUYecko2o 3a0anuis.

L Jlns BeIOpaHHOro Keiica BbIOpaTh apXUTEKTYpY mpoliecca cOopa U XpaHeHHs

2. CnpoektupoBare mnpouecca cOopa W XpaHeHWs B 3aBUCHMOCTH OT BbIOpaHHOM
apXUTEKTYPbl M C YUETOM BCEX BHJIOB CBE/ICHHIA.

3. Pa3p360TaTb YTOYHEHHBIE MOAEJIHM AAHHBIX U1 Ka)K/10I0 3Tana rnpouecca.

Tema 4. Popmynuposxka npakmuyecko2o 3adaniis.

1. BeiOpaTh TeXHHMUECKHE pelleHMs Ui peanusaluuu pa3paboTaHHON paHee MOJEIH
JAaHHBIX U1 BbIOpAHHOIO Kelca, COr1acoBaTh €ro ¢ NpernojaBaTesieM.

2. Jns Kaxcaoro TeXHHYECKOro pelleHus pa3padoTaTh CXeMy JAaHHbIX.

3. HaCTpOI/lTb CXCMbl JaHHLIX B BbleaHHbIX TEXHHYCCKHUX PCLICHHAX.

Tema 5. Qopmynuposra npakmuyeckoeo 3a0anus.

L. [TpoBecTH BLIOOpP TEXHUYECKOIO PeLIeHHs i MAKeTHOH WM NOoTOKoBoi 00paboTku
JAaHHBIX, COMACOBAaTh €ro C MPernoaaBaTeseM.

2: Pa3BepHyTb ¥ HAaCTpOMTL BLIOpaHHOE pelleHue.

3. Hactpouts oauH mnoTok AaHHbIX (MPH HEOOXOOUMOCTH HCMOJIBL30BAThL T'€HEPaTOPbI
JaHHBIX BMECTO pealbHbIX JaHHBIX), ¢ JIIOOBIMKA JBYMs onepaudsMd o0pabdoTkH (Hanpumep,

HOpPMaJIU3allus W KIacTepH3alliis JaHHBIX).

Tema 6. opmynuposra RPakmMu4ecKo2o 3a0anus.

I. Jlna BbIOpaHHOrO Kekca CnpoeKTHpOBaTh Mpe/cTaBleHHe 00paboTaHHbIX JaHHbIX (Kak
MHHUMYM, JUIsS OJTHOIO BH/IA CBEIEHU).

2. BrIGpatk TexHHUECKOe pelleHHe [T BU3yaln3allii Mpe/ICTaBIeHHs.

3. HacTpouts npeacraeieHHe U BU3yalTU3aLIHIO.

Tema 7. Qopmynuposka npakmuiecko2o 3a0aHu.
l. Jins BeIOpaHHOro Keiica, Ha OCHOBE YK€ pa3pabOTaHHBIX MPOrpaMMHBIX MOIYJIeH
CIPOEKTHPOBATH JKM3HEHHBIH LMK pa3pabaThbiBaeMOi CHCTEMBI.

2. Pa3sepHyTb 1 HacTpouTs MLFlow (Bo3MO3KHO Hcnonb30BaHKue 00Ja4HOI0 pelieHus ).



Tema 8. Dopmynuposka npaxmuuecko2o 3a0aHus.

1. BeiGpath oaMH M3 BMIOB cBeleHHil M3 BLIOPAHHOTO Keica, Ha OCHOBE KOTOPOro
cthopmupoBaTh BbIOOPKY AaHHBIX (aTacer).

2, Co3aaThb KaTaior JaHHbIX BLIOOPOK.

3 OueHUTL KauecTBO TECTOBOH BLIOOPKH.

Tema 9. Qopmynuposrka npakmuuecko2o 3a0anus.

1. [Iposect BbiGOp 061auHO# NIATQOPMBI Ul peaN3alni pelleH il BEIGPaHHOTO Kelica
(BeIOpaTh NaThopmy ¢ OecraTHbIM MPOOHBIM MEPHOAOM).

2: [epenectr Ha obnaunyio naaThopmy yacTb pa3pabOTaHHBIX MPOrPAMMHbBIX MOYJIEH,

10 COIIacOBaHUIO C MpEnoaaBaTesieM.

S. YCJIOBHUS PEAJIM3ALIUU PIT

5.1. OpranusanHoHHbIe Ycja0BHs peanusanuu PIT

HaumeHoBaHue HanmenoBanue  oOopynoBaHus,  TMPOrpamMMHOrO
Bupn 3ansartus

Ay AMTOPHH obecrneyeHus

AynuTtopus s | Jlexkuun [IK ¢ mocrynom B MHTEPHET M BO3MOMKHOCTBIO

MpOBREJICHHA npocmotpa (aiiios B dpopmare *.ppt, *.pptx, *.pdf;

JIeKLIHH/CeMHHApOB MUKPO(OH; KOJIOHKH/HAYIIHUKH; KaMep.

JlaGopaTopuu/ ITpakThyeckue JInunenit TK/cmaptdon ¢ poctynom B HMHTEpHET M

NPOU3BOACTBEHHBIE | 3aHATHA BO3MOXKHOCTBIO npocMoTpa ¢ailfioB B (opmare

MOMeLLEeHHS *.html, *.doc, *.docx, *.pdf; nuct dopmara AS5/A4
WK GJIOKHOT; KapaHialu/py4ka.

Kosopkunru, Camocroarenshas | JInunblit ITK/cmaprdon ¢ goctynom B MurepHer u

yueOHble 3aibl W | paborta BO3MOXHOCTBIO TIpocMOTpa (haiinoB B ¢opmare

T.1. *.html, *.doc, *.docx, *.pdf; nuer dpopmara AS/A4
WK OJIOKHOT; KapaHaalil/pyyka.

Aynuropus  ans | Mrorosas [IK ¢ pocrynom B MHTEpHET M BO3MOMHOCTBIO

NPOBEAEHHS aTTecTauus npocmotpa aitios B Qopmare *.html, *.doc,

JeKUHH/cCeMHHapOoB *.docx, *.pdf, *.djvu, nuct Gymaru dopmara A4,
pyuKa.

5.2. Ilenarornveckue yciaous peaansanuu PIT

Peannsaiis  mporpammel - obecrieurBaeTcsi MpenofaBaTe/bcKUM — COCTABOM, YI0BJIETBOPSAIOLIMM
CEAYIOLUM YCIIOBHAM:

- HaJIM4UE BBICILErO NPO(ECcCHOHAILHOrO 00pa3oBaHHs, COOTBETCTBYIOLIEE NPO(GHIIIO POrPaMMbI, H3
YHCJIA INTATHLIX NPEnoaBaTe/ieH, WK MPHBIEYEHHBIX HA YCIIOBUAX MOYaCOBOMH OI1aThl TPYa;

- 3HAUMTE/IbHBIH OMBIT MPAKTHYECKOH NEATENbHOCTH B COOTBETCTBYIOLIEH chepe M3 YMCIa LITATHBIX
npernojaBaTesieil MK MPHUBJICYEHHBIX HA YCJIOBUAX MOYACOBOI OMIaThl Tpy1a

5.3. Yuebuo-meroanueckoe obecneuenne PIT

OcHoBHas nuTepatypa:
1. Annaiiaun D, Maiinnoe o0y4eHue: HOBBIH HCKYCCTBEHHBIN HHTEIUICKT: nep. ¢ aHri. /

Annaii-nuH 3. - M.: @onn Passurns IpombiunienHoctn: Manarensckas rpynna "Touka" : Anbnuna
14



[Tabnuwep : [MurennextyanbHas Jluteparypal, 2017. - 191 c¢. - (3aBTpa 3TO OyayT 3HaTh Bce). -
bubnuorp.: c. 185-191. - ISBN 978-5-9908700-8-6. - ISBN 978-5-9614-6114-5.

2. Cunen /[I., Meiicman A., Anu M. OcHosbl Data Science u Big Data. Python u nayka o
nanubix / Cunen 1., Meiicman A., Ann M. ; nep. ¢ anrn. Marsees E. - CII6. : TTurep, 2020, - 334 c. :
un. - (bubnuoreka nporpammucta). - ISBN 978-5-4461-0944-9,

3. Xaiikun C. Heitponnsie cetu. [TonHbiii kype: nep. ¢ anri. / Xabikun C.; nep. Kyccyib
H. H., lllenectos A. IO. - 2-e u3a. - M.; CI16.; Kues: Bunbsamc, 2006. - 1103 c.: un. - bubauorp.: c.
996-1069. - ISBN 5-8459-0890-6.

4, Mapkun, A. B. [TlporpammupoBanne Ha SQL: yueGHoe mocobue uis CpejHero
npogeccuoHanbHoro odpasosanus / A. B. Mapkun. — Mocksa: M3natensctso HOpaiit, 2020. — 435
c. — (IlpodeccnonansHoe obpazosanue). — ISBN 978-5-534-11093-7. — TekcT: anekTpoHHbI //
OBC WOpaiir [caiit]. — URL: https://urait.ru/bcode/456926

5. Mapkun, A. B. IlporpamMupoBanue Ha SQL B 2 4. YacTb 2: yueOHHK M MPaKTHKYM
ans Bysoe / A. B, MapkuH. — 2-e u3a., ucnp. u jon. — Mocksa: M3natenbetso FOpaiit, 2020. — 340
c. — (Boiciuee obpazoBanue). — ISBN 978-5-534-12258-9. — TekcT: snektpoHusiii / DBC IOpaiir
[caiiT]. — URL: https://urait.ru/bcode/451185.

ﬂOHOHHHT@HbeIe MaTepHalibl:
1. benoyc B. B., Iueosapora H. B. OcHOBBI pensiiMoHHbIX 0a3 naHHbiX. [IpakTHkyM 1o

SQL [DnextpoH. pecypc]: MeTo/l. yka3. k 5ad. paboram no kypey "Basel panubix" / Benoye B. B.,
[TlusoBapora H. B.; MITY wuM. H. 3. Baymana, ®ak. "PoGoroTeXxHHKka M KOMIUIEKCHAs
agroMatuzaumng"”. - M.: HMzg-eo MITY um. H. D. baymana, 2014. - 1 CD-ROM. - @I'VII]
"Mupopmpeructp" Ne0321400922.

2. bacapa6 M. A., Konnoea H. C. HHTennekTyanbHbie TEXHOJOIHH Ha OCHOBE
MCKYCCTBEHHBIX HEHPOHHBIX CETeH: METOA. yKaszaHMs K BblNoJiHeHHIO 1ab. pabor / Bacapad M. A.,
Konnosa H. C.; MI'TY um. H. D. Baymana. - M.: U3a-8o MI'TY um. H. 2. Baymana, 2017. - 53 c.: ui.
- bubauorp. B koHue Opour. - ISBN 978-5-7038-4716-9.

3. bepeskun 1. B., Poxxnes A. FO. PazpaboTka MoJenH OLEHKH MIaTEXKECNOCOOHOCTH
KJIMEHTOB OaHKa ¢ IPUMEHEHHEM aJIrOPUTMOB MalHHHOTO 00yuenus / bepeskun [1. B., Poxnes A. 1O.
/l Nnnamuka cioxHbix cucteM. - 2018, - T. 12, Ne 4. - C. 59-66.

4. busnu 1. M. S3bik nporpammupoBaHus Python: cnpasounuk: ITep. ¢ anurn / Buznu I,
M. - Kues: IuaCodr, 2000. - 326 c. - ISBN 966-7393-54-2,
< Berorun B. B. DnemeHTbl MaTemaTHuecKol TeOpWH MAallHHHOTO 00yueHus: yued.

nocobue Juid By30B / Botorun B. B.; Mock. ¢m3nko-TexH. uH-T (roc. yH-T), PAH. Uu-T1 npobiem
nepenaud uHdopmauuu uMm. A. A. Xapkesuua. - M.: MOTH - UIIIIK PAH, 2010. - 231 c. -
Bubnunorp.: ¢. 229-231. - ISBN 978-5-7417-0339-7.

6. I"anywknn A. M. Heliponnsle cetn: ocHoBbl Teopuu / [anywkun A. WM. - M.: Topsuas
nunus - Tenexom, 2010. - 496 c.: ui. - bubnuorp. B koHue cT., ¢. 469-488. - ISBN 978-5-9912-0082-0.
T I'onoBko B. A. HeHpoHHbsle ceTH: oOyuyeHHe, OpraHu3auusi M INpHMeHeHue: yued.

nocobKe Mo Hanpab/IeHUIO NOAroTOBKH OakanaBpoB W Markctpos / TosioBko B. A.; obui. pen.
lanywkun A. K. - M.: M3nat. npeanpusatue pen. sxypH. "Pagunorexuuxa"” (MIIPXKP), 2001. - 256 c.:
. - (HelipokoMnbloTepel M UX MPHUMEHEHHE; KH. 4). - Bubauorp.: ¢. 248-256. - ISBN 5-93108-05-8.
8. Ibxeiime P., Ipod I1., Baiin6epr H., Onnens O. k. SQL. ITonHoe pykoBoacTo. M:
Bunbamc, 2014. 960 c.
9. Konnonmu T., berr K. basbl nanHbix. [IpoexTupoBanue, peanusaius U conpoBOKIEHHE.
Teopus u npaxktuka. M: Bunbsamc, 2017, 1440 c.



10.  Komawmunckuii B. W., Cmupuos /. A. HelipoHHble ceTH U UX NpUMeHEHHe B cUCTEMAX
ynpasienus u cs3u / KomawnHekuit B. WM., Cmuphos 1. A. - M.: I'opsuas nuuus - Tenekom, 2003, -
93 c. - bubnumorp.: c. 88-93. - ISBN 5-93517-094-9.

I1. Ocosckuit C. Heliponnble cetu ais oOpaborku uHpoOpMauuu: mnep. ¢ MHojabek. /
Ocosckwuii C.; nep. Pyaunckuii U. J1. - M.: ®unance! u cratuctuka, 2002, - 343 c.: un. - ISBN 5-279-
02567-4.

12.  Cuauses H. WM., Xpanos I1. B. Heiipocetn u Heiipomatemaruka: yued. nocobue /
Cunnses H. M., Xpanos I1. B. ; MI'TY um. H. D, baymana. - M.: MU3a-s0o MI'TY um. H. D. Baymana,
2016. - 83 c.: un. - bubnuorp.: c. §2. - ISBN 978-5-7038-4362-8.

13. Xausnenko JI. B., [IatakoBuu @. A. [IpakTiKka HeHpOCETEBOro MOJC/IMPOBaHUsA: yued.
nocobue / Xnusuenko JI. B., [Tarakosuu @. A, - CI16. Jlaub, 2019. - 196 ¢. - (YuyeGuuku a1 By30B.
CneunansHas nutepatypa) (bakanappuat u maructparypa). - bubmuorp.: ¢. 182-193. - ISBN 978-5-
8114-3639-2.

5.4. MeTtoanueckHe peKoOMeHIANHH
PII noctpoeHa mno TeMmaTHUeCKOMY TNPHHLUNY, Kaxablii pasnen npejcrasiser coGoit

JIOTHUECKH 3aBeplIeHHBIH MaTepHall.

[Npenonasanue NporpamMmbl OCHOBAHO Ha JIMYHOCTHO-OPHEHTUPOBAHHOM TEXHOIOTHH
oOpa3oBaHKs, COYeTalOLlel 1Ba PaBHOMpPABHBIX AacfeKTa 3TOro Mpoiiecca: OOYUeHHE W YUEHHE.
JINYHOCTHO-OPHEHTHPOBAHHBIH MOAXO/T Pa3BUBACTCA NPH YUACTHH CilyLIaTeNleil B akTMBHOI paboTe Ha
NPaKTHYECKHX 3aHATHAX. .HHUIHOCTHO-OpI’IeHTHpOBaHHbIﬁ noaxoa HarnpasJi€H, B INEPBYK OYEPENb, HA
pasBUTHE HHAWBUAYAJbHbIX CcHOCOOHOCTEH oO0yvalolMxcs, CO3JaHHe YCIIOBUH O1s  pa3sBUTHSA
TBOPYECKOI aKTMBHOCTH cCJyluaTtess M pa3paboTke MHHOBALMOHHBIX WJEH, a TakkKe Ha pa3sBUTHE
CaMOCTOATEJbHOCTH ~ MBILUIEHHA NPH  pelleHMd  y4yeOHbIX  3ajay  pa3HbIMH  criocobamm,
HaXO0/IEHHE PALMOHAIIbBHOTO BapHaHTa PEIIEHHs, CPABHEHHMS M OLIEHKM HECKOJIbKHX BapHaHTOB MX
pemwieHus M T.1. OTO crocobeTByeT (OpMHPOBAHMIO TMPUEMOB YMCTBEHHOH JIESTENILHOCTH [0
BOCMIPHSATHIO HOBOH MH(OpPMAaLIMK, ee 3aNOMHHAHHIO H OCO3HAHHWIO, CO3[aHHI0 00pa30B Ul CAOIKHBIX
TMOHSTHH H MPOLIECCOB, MPHOOPETEHHUIO HABBIKOB MOMCKA PELIEHHI B YCIOBUAX HEOMPEIEIEHHOCTH.

[lpakTuyeckue 3aHATHS MPOBOAATCS JUISL NMPUOOPETEHHS HABBIKOB PEIUCHMS NPAKTHYECKHUX
3azavy B ﬂpeﬂMeTHOﬁ obsactu MOAOYJisl. SH,E[aHl/lﬂ, BBIIIOJIHACMBIE Ha TMPAKTHYECKHX 3aHATHAX,
BBIMOJIHAIOTCSA € UCTIOJIb30BAHHEM aKTHBHBIX H HHTEPAKTHBHBIX METOJ0B 00yUEHHS.

CamocTroarensHas paboTta ciyluaresneil npejaHasHaueHa s npopaGOTKH JI0MOJHHUTE/LHOM
nuTepatypbl. PesynbTaThl npakTHYeCKMX 3alaHMil  clyluareJedl  yYMTBIBAIOTCS HAa MTOTOBOW
aTTecTalmu.

[lpn n3ydennu Kypca npefycMOTpEHbI Cle/LyIOle METO/bl OPraHH3alii M OCYLIECTBIICHHS
y4eOHO-1103HaBATENIbHOM AEATEIbHOCTH:

- 00BSACHUTENLHO-HIJIIOCTPATUBHBII METOI;

- penpoAyKTUBHBIH METO/L;

- YaCTHYHO-ITOUCKOBBIN METO/I,



6. ®OPMBI IPOMEKYTOYHOU ATTECTALIUM PII

WUtorosas arrectauus nposoauTcs B (opMe 3auera. 3adeT mnpoBoauTcs B (opmate
TECTUPOBAHWA M pelIeHHs Kekca. Pe3ynbrarom 3adera ciyxaT MpaBH/IbHBIE OTBEThl Ha BOMPOCHI
Tecta, coctosuiero u3 10 (1BaauaT) BONPOCOB.

[To pesynbTaTam WTOrOBOM arrecTauMu ciywareiaio BeicTaBnsetcs oueHka «3AYTEHO/HE
3AUYTEHO»:

Ouenka « 3AUTEHO» BbicTaBns€TCS CIylIATENI0, KOTOPbI:
- [IpaBUJIbHO OTBETUJ1 HE MeHee ueM Ha 60% BornpocoB B TecTe;
- npaKkTH4ecKoe 3aaaHue (Kekc oT MHAYCTPUAILHOTO NapTHEpa) BBIMOJIHEHO MOJIHOCTBIO, HET OLIMOOK
B JIOTMUYECKMX paccyaAeHHsX. BO3MOIKHO Hanuuue OJIHOH HETOUHOCTH WJIM OMMCKH, HE SIBJISIOLIUXCS
CJIEICTBUEM HE3HAHHUS MM HEermoHWMaHusd ydeOHoro matepuana. Cnymarens noxasaj NojHeli 00beM
3HAHWI, YMEHWHA B OCBOEHHWH, NPOHJAEHHBIX TEM U NMPUMEHEHHE X Ha NPaKTHKE.
- MPOAEMOHCTPUPOBAJT HEOOXOJMMBIE CHUCTEMATH3MPOBAHHBIE 3HAHUA M JIOCTATOYHYIO CTENEHb
BJIa/ICHUs TPUHLMIIAMH [peJAMEeTHOH 00JIacTH TporpaMMbl, TIOHMMaHWe HX ocob0eHHocTell |
B3alMOCB3b MEX/IY HUMM B TeUeHHe Bcero cpoka obyuenus o JAIIT.

Ouenka «HE 3AUTEHO» cTaraTcs cayliarento, KOTOPbIii:
- MpaBWJILHO OTBETUJ MeHee YyeM Ha 60% BoMpocoB B TeCTe;
- TIpakTHYecKoe 3ajaHue (Kelic OT MHAYCTPUAILHOINO MapTHEpa) BLIMOJIHEHO He [OJIHOCTBIO.
Honyuensl rpyOble omnbku. 3aaHie BIMOIHEHO HE CAMOCTOSATENLHO. 3a/jaHHe He CIaHo.
- HUMeeT KpaiiHe crnalble TEOpeTHYECKME M NMpaKTHYEeCKHe 3HaHWs, 0OHapy’)KHBAaeT HECNocoOHOCTb K

MOCTPOCHHUIKD CAMOCTOATEJIEHBIX 3aKJIKOUYEHH



7. OHEHOYHBIE MATEPUAJIBI TIPOMEXYTOUYHOM ATTECTAIIUA

7.1, ITacnopT KOMILIEKTA OLEHOYHBIX CPE/ICTB

Hpe,ﬂMeTbl OLUCHHBAHHA

OOBbEKTHI OLIEHHBAHUA

ITokasarenu OLEHKH

OINK-1. CnocobeH HaxoauTb, hopmynuposaTh | TecToBoe 3ananue Konuuectro
W peliaTh akTyalilbHble NpodiieMbl MPHKIATHOMN NpaBUJIbHBIX
MaTeMaTuky, (QyHIaMeHTanbHONH HH(pOPMAaTHKK OTBETOB

¥ HH(POPMALIMOHHBIX TeXHOJIOTHI

OIIK-2. CnocobGen npumMeHsTs KoMmbloTepHbie/ | TecToBOE 3ananne Konuuectro
CYNEepPKOMIBbIOTEPHBIE  METO/Jbl, COBPEMEHHOE NPaBHIIbHBIX
nporpaMmHoe obecrieyeHne (B TOM  UHMCIE OTBETOB
OTEYECTBEHHOrO MPOM3BOJCTBA) Ui pELIEHHMA

3a/1a4 NpoeCCUOHANBLHOM JeATeJIbHOCTH

OI1K-3. CnocobeH NpoBOOWTL  aHaiu3 | TecroBoe 3agaHHe KonuuecTro
MaTeMaTHYeCKHX Mojeneii, CO3/1aBaTh NpaBWILHBIX
MHHOBALIMOHHBIC METO/Ibl PeILeHHs NPHKJIAHBIX OTBETOB
3a7a4  npo(ecCHOHANbHOH  JEATENbHOCTH B

obnacTh MH(OPMATHKM M  MaTEMaTHYECKOro

MOJEJIHPOBAHHUSA

OIIK-4. CnocobeH ontuManbHbiM  06Gpa3zom | TecToBoe 3aqaHHe Konuuectro
KOMOHWHHMPOBAThb CYLLECTBY IOLIIHE NPaBUITBHBIX
HH(OPMALIMOHHO-KOMMYHUKAIIHOHHbIE OTBETOB
TEXHOJIOTHH Ul pelieHus 3aaad B objacTu

npoecCHOHANBLHON AEATE/IBHOCTH € Y4ETOM

TpeboBanuii HHGopMalMOHHON GesonacHocTH

OIIK-5. Cnocoben  uHcTa/uiMpoBate  u | TecToBoe 3a1anue Konuuectso
COMPOBOXK/AaTh  [POrpaMMHOe  obecrieveHue NpaBUJIbHBIX
MH(POPMALIMOHHBIX ~ CHCTEM,  OCYLIECTBIIATh OTBETOB

s dexruHoe yrpasjieHue pazpaboTkoii

MporpaMMHBIX CPEICTB U MPOCKTOB

7.2. KOMIJIEKT OlleHOYHBIX CPeICTB

7.2.1. TeMbl A7 TIOATOTOBKH K 3a4eTy:

1. Bosbliue naHHbIe.
HckyceTBeHHBII HHTEIIEKT.
HudopmaunonHas 6e30macHOCTS.
ApPXUTEKTYpa JaHHBIX.

MoJienb NaHHBIX.

2

3

4

3

6. COop u xpaHeHHe JaHHBIX.
7. KonBeiiep gaHHBIX.

8. [llpencraBneHue gaHHBIX.
9. TloaroToBka AaHHbIX.

10. O6nauHble TEXHONOTHH.
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7.2.2. TlpuMepHble TeCTbl /1 NPOBEASHUS 3a4eTa:

1s Yro Takoe KOHPHIACHIHAJBHOCTD JAHHBIX?
a) OTO ypoBeHb JOCTYNA K [JaHHbIM, KOTOPbIH OrpaHMYMBAET MX WCMOAb30BaHHE TOJIBKO

CrelHaJibHBIMH T10JIb30BATEC/IAMH.

b) OTO XapakTepHUCTHKA [aHHbIX, KOTOpas rapaHTHPyeT MX 3alllUTY OT HEeCaHKLHOHHPOBAHHOI'O
JloeTyna.

c) 710 ¢ocOOHOCTD JaHHbIX COXPAHATE CBOM CBONCTBA M KauecTBO NpH Nepeaade v 0opaboTke.
2. Yro Takoe mudpoBanne 1aHHBIX?

a) D70 MpoLece 00HapyKEHHA U YCTPAHEHHs BPEAOHOCHBIX TIPOrpaMM Ha KOMMBIOTEpe.

b) OTO KOMIJIEKC Mep, HalpaB/IeHHbIX Ha MpeAoTBpalleHne yrpo3 0e30MacHOCTH, CBA3aHHBIX C

BPEAOHOCHbLIMH IpOrpaMMamMH.

c) D710 npouece npeodpazoBaHus MHPOPMALIMKM B HEYMTAEMbIH /15 TOCTOPOHHUX BH/L.
3. ETL..

a) Entity Transaction Layer

b) Extraction Transformation Loading

c) Extract Transform Load

d) Extract Typed Layer

4, Yro takoe ER-monens janunix?

a) Mopens, onuckiBalowas OM3HEC-TTPOLIECCHI OPraHH3aLNH

b) Mopneib, onucesiBatolas npoiecchbl cdopa JaHHbIX

¢) Mozenb, onuchiBatoLas CyLUHOCTH H HX CBSI3H B HEKOTOPOH MpeaMeTHON obnactu

d) Mouaenb, onMcbIBarOLIas MPOLIECCH] AHAJUTHKH JaHHbIX

5. Yro Takoe 03epo JAHHBIX?

a) Cuerema XpaHeHus 1aHHBIX, HCMOJIb3yeMasi Ul ONepaluoHHOi 006paboTKU JaHHbIX B PEsKUME

peaibHOro BpeMeHH.
b) CucTema XpaHeHHUs IaHHbIX, HCMIONb3yeMas UTs Pe3ePBHOIO KOMHPOBaHHs MH(OPMALIHK,
c) LlenTpanuzoBanHoe XPaHWIIHLLE JIAHHBIX, MCIIOJIb3YEMOE A XpaHeHUs

HECTPYKTY PUPOBaHHbIX U [OJYCTPYKTY PUPOBAHHBIX JaHHBIX.



6. Yro Takoe penJIHKAHSA JAHHBIX?

a) [Tpoliece coxpaHeHHs JaHHBIX HA HECKOJILKHX cepBepax /Ul MOBbILIEHHS 0TKa30yCTOHYHBOCTH

# GBICTPOro I0CTYMNA K AaHHBIM.

b) [Ipouecc konupoBanus JAaHHbIX B HOBYIO 0a3y naHHbIX A/ oOecneueHus ee 6€30MacHOCTH.
c) Ilpouece yaneHus ycrapeBLIMX JaHHBIX U3 0a3bl JaHHBIX.

7 Kakne npenmMyuecTBa HMeeT HCNOAb30BaHHE KOHBeliepa JaHHbIX?

a) YBenueHue CKopocTn 00paboTKH JJaHHBIX, CHIDKEHHE 3aTpaT Ha pa3paboTky.

b) VBennuenune o0beMa XpaHUMBbIX JJAHHbBIX, YJTy4lleHHe KauecTBa JaHHbIX.

c) YnpoueHue paboThl ¢ JaHHLIMM, MOBbILLEHHE OE30MACHOCTH.

8. Kaxkue 3apaun Bxoasat B MLOps?

a) PazpaGoTtka Moeneii MallliHHOro 00y4eHHs

b) Co3laHKe 1aTaceTOB

c) TectupoBaHue, AEMI0H U MOHUTOPUHT MOZAE/CH MalIMHHOIO 00yUYeHUs

9. Yro Takoe 001aMHbIE TEXHOJIOTHH VIS GO/IBIIHX JAHHBIX?

a) 210 cnocodHoCTh 00pabOTKH JaHHBIX B OOJIBILIOM MacluTade ¢ MOMOLIBI BbIYHCIMTEIbHBIX

MOLIHOCTEH, NpesocTaBnaemMbix 00JauHbIMK NpOBaKaepamMu.
b) OT0 crnocobHOCTL 00pabOTKM JaHHBIX HA JIOKATBHBIX BBIYHUC/AMTENBHBLIX MaliMHax 0e3
MCMOMB30BaHMs 001a4HbIX 1POBAEPOB.

c) 2710 cnocodHOCTL 06PabOTKH JaHHBIX TONBKO B MacluTabax Majoro u cpeaHero GusHeca.

10. Yro Br/II0YAET B ce0fl MOATOTOBKA JAHHBIX /ISl MALIHHHOTO 00y4Yenus?

a) COop, ouMcTKa, TpaHchOopMAaLIMs M aHAJIN3 JIAHHBIX
b) Beibop anroputMa MaliMHHOro 00yueHHs H HACTpolKa ero napaMeTpoB
c) Co3nanve BU3yan3aliiii 1aHHBIX H OTYETOB

7.2.3. KeHcbl 411 HTOrOBOro KOHTPOJIS.

Kefic Nel «Ananus colanbHbIX Meanay

[Ipobaema: B coBpeMeHHOM MHpe COLMANIbHbIE MEAHA UIPAIOT 3HAUMTEIILHYIO POJib B (POPMHPOBAHHH
O0LIECTBEHHOTO MHEHWs, @ TAKKE MOTYT OKa3blBaTh BJIMAHME HA PLIHOK M Ou3Hec. OlieHKa
0OIIECTBEHHOr0 MHEHMS W H3Y4YEHHE Pa3IMYHBIX COLMAJIbHBIX MPOLECCcOB Gojiee HEBO3MOXKHA 6e3
aHann3a 0oNbLIKX 00BEMOB AaHHbBIX, FEHEPUPYEMBIX M10JIb30BATENIAMHU COLIMAIBHBIX CETEH.
Hanpasnenne pewenus: Mcrnonb3oBaHHe MaLIMHHOrO OOy4YeHHs i aHanu3a WHQOPMAaLMH M3

COLHa/IbHBIX MeIHa W CcoUMalibHbIX ceTeld. BbisBneHue TPEHAOB TPH TMOMOLIH aJropuTMoOB HH,
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onpejie/ieHHe BMAHHUS COLMANbHBIX TEHACHUMH Ha PLIHOK W norpeduresieil. MCTOYHHUKM NaHHbIX:
MOCThl B TPyNMax M KaHajaax COLMAIbHBIX CeTeil M MeCcceHKepoB, KOMMEHTapuW MOJIb30BaTeNeH,
OMUCAaHHA  MOJIb30BaTe/Ned,  H300pajkeHHs, 3arpykaemble  [0JIb30BATENSIMH,  KOMMEHTApPHU

NoJb30BaTe/CH Ha HOBOCTHBIX pecypcax.

Keiic Ne2 « AHann3 pbiHKa Tpy/aa»

[Ipobnema: TMonnmanue Tekywux u Oyaywux noTpeOHOCTEH pbiHKA TPyJa B Kajpax SBJSeTcs
KitoueBbIM (pakTopom Ut (hopMHUpOBaHHs 00pa3oBaTeNbHBIX MPOrPaMM, Pa3BUTHS UH(PACTPYKTYpbI
ansg oOyueHUs W rnepeoOyueHHs, a TakkKe MPUHATHS pPEIeHHH CO CTOpOHBI paforomarened M
couckaresieii paboTbl. TpaMUMOHHbIE METO/ABI aHANW3a PbIHKA TPyJa MOTYT ObITh HEIOCTATOYHO

TOYHBIMH W ONEPaTHBHBIMHA U1 TIPOrHO3HPOBAHMS H3MEHEHHH Ha PbIHKE.

Hanpaenenue pewenus: Coop 1 aHain3 OOJIbIIMX AAHHBIX O BAKAHCHSX, 3aprjiaTe, HAaBBIKAX U CIIpoCe
Ha pasiuuHble nNpodeccHu ¢ MCMNOJAb30BAHHEM HCTOUHMKOB, TaKMX Kak OHJIalH-Oupicu Tpyna,
coumMasbHble CeTH, 0a3bl JAHHBIX KAJPOBLIX areHTCTB H JaHHbIE KOPIIOPATHBHLIX CHCTEM YMPABJIEHHS
nepcoHasioM. Mcnonp3oBaHue alropuTMOB MAalIMHHOIO 00Y4eHUst U MCKYCCTBEHHOTO MHTEIJIEKTa U1
aHajlu3a TaHHbIX, BbIABJICHUSA TPEH0B W NPOrHO3HPOBaHHUs OyAyUIMX NMOoTpeGHOCTEH Ha pbiHKe Tpyaa
MOXKET MOMOYb rOCYJAapCTBEHHBIM CTPYKTypam, 00pa3oBaTe/bHBIM YUpEKAEHHIM M paboToaaTesam

[NIPUHHUMATb fonee 060CHOBaHHbBIE peuieHuns.

Keiic Ne3 «OnTUMH3aLIKS JIOTHCTHKHY
[Ipobnema: JlorucTHueckue npoLecchl SBISIOTCS Ba)KHON 4acTbio MHOTMX oTpacneif. OnTHMH3aLMs
NPOLECCOB, CBA3aHHBIX C JIOTUCTHUKOH, MOXKET MNPUBECTH K CHI)KEHWIO 3aTpar, [OBbILIEHHIO

3((PEeKTUBHOCTH M YPOBHS 00C/TY;KMBAHHS KIIHEHTOB.

Hanpasnenue pewenus: Coop u ananus BigData o nepeMelieHnH TPAHCTIOPTHBIX CPEJICTB, TOBAPOB,
MapLIpyTOB, BPEMEHHM JOCTaBKH, MOTOAHbIX YCIOBHH M JApYrux (aKTopoB, BJIMSIONIMX Ha
JorucTuyeckue npoueccebl. Mcnonezopanue anroputvoB MM u MamiuHHoro ofydenus s
ONTHMH3ALMKH MapLIpyTOB W pacrpe/ie/ieHHsl pecypcoB, a Takke OGalaHCHMPOBKH JIOMMCTHUYECKHMX
MaplpyToB. MICTOUHWKH [@HHBIX: JIOTUCTHYECKME MapIIpyThl, uH(oOpMauus o Tpadduke u3
reOMH(POPMALMOHHBIX CHCTEM M CHCTEM BHICOHAOMIOAeHHS, HHPOPMAIMA O JIOTHCTHYECKMX M
IKOHOMHMYECKHMX CBA3AX MEKAY pernoHamu, HMH(GOpPMalUMss OT TPAHCMOHIEPOB, TI'EOMETKH B

COLHAJIBHbIX CETAX M 1p.
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Keiic Ne4 «AHann3 JaHHbBIX 0 TPAHCMOPTHBIX MOTOKAX Ha 10pOrax»

[lpobnema: B coBpeMeHHOM Mupe aBTOMOOW/IM 3aHS/IM NPOYHOE MECTO B [OBCEAHEBHOH IJKU3HU
Yes0BeKa, W MPH TNPOEKTUPOBAHMM JOPOr M JBMIKEHHMs 4acTO BO3HMKaeT npobsiema OnTUMM3aLUM
BPEMEHHBIX MHTEPBAJIOB, HAa KOTOPbIX OCHOBaHa paboTa cBeTo(popoB. MHTepBanbl mepekioueHus
CHTHAJIOB 3a4aCTyIO0 (PMKCHPOBAHHBIC M He MEHSIOTCS BHE 3aBUCHMOCTH OT 3arpy)KeHHOCTH Tpacc. Jlis
CO3/1aHusl ONTUMAJIbHBIX PEKUMOB PaboThl CBETO(POPOB MOTYT TPATHTHLCS OOJIBIIHE PECYPCHI.
Hanpasnenue pewenuns: Coop v ananuz BigData o Tpaguke ¢ yueToM peskuMoB paboThbl cBETO(OPOB.
Hcnonesosanue anropurmoB MM uw  MawmHHoro oOyveHus 19 ONTHMH3allMH  HWHTEPBAJIOB
NEPEKJIIOYEHHs] CUIHalOB CBETO()OPOB B 3aBHCUMOCTH OT 3arpy;KeHHOCTH Y4acTKa JOporH B
KOHKpCTHblﬁ MOMECHT BPEMCHH. HeTouHuku JAaHHBIX! JAHHBIE O Tpacb(buke H3 FGOHHq)OpMaLlHOHHbIX
CHCTEM, JIaHHBIE C KaMep BI/II].eOHaﬁ.II}O,LIeHHH (o] Tpacbdnmce U KOJIMYECTBE MNEUIEX0O0B, CTAaTUCTHKa

3arpy3sKkud 0por U nepexoa0B B 3aBUCHUMOCTH OT BPEMEHH CYTOK U BPEMEHH roja.

Keiic Ne5 «PacnucaHue B yHUBEpCcHTETED

[Ipobnema: Ilepen nHauanom yweGHoOro roma/cemecTpa JieKaHaThl MPH Y4acTHH Kadeap 3aHUMAOTCH
COCTABJICHUEM pacnHcaHus Ui 00yyaroILHXCs, HO 4acTo ObIBAeT Tak, YTO paclMcaHue NpOeKTHPYETCs
TakuMm 0Opa3oM, YTO Y OJHMX CTYJCHTOB AHH ObIBAIOT GoNiee HATPYKEHHBIMH, Y€M APYTHE, a Y APYIruX
MOSBJIANOTCA  «OKHa» B pacnucaHud. Taxke BakHoH npoOnemol sBAseTcs  JIOCTYIHOCTh
NpenojiaBare/ieH-coBMECTUTEEH, KOTOPbIE MOTYT BECTH 3aHATHS HE B JII0O0E BpeMs.

Hanpasienue pewenua: cbop v aHanu3 paznuuHoi vH(opMauuu o6 yueGHBIX nporpammax s
KaKnoH Kadeapsl M KaI0ro Kypea, KOTOpble MO3BOJIT B JalibHEIeM CHpOeKTHPOBaTh
MaKCUMalbHO «3((eKTUBHOE» pacrucaHHe, PaBHOMEPHO pacrpe/essioliee Harpy3ky no AHAM M
MpeiycMaTpyBalollee HAMMEHbLIEE BO3MOKHOE KOIHUECTBO «OKOH» B HEM, YUUTBIBAIOLIEE HHTEPECH
CTYy[AEHTOB, TIpenoaBaTe/ieil 1 yueGHoro npouecca. McToOUHMKM aHHBIX: yueOHbIC MiaHbl, JaHHBIE O
THIAX 3aHATHH (TEOPETHYECKHE, MPaKTHUECKHE, PH3KYIbTYpa), AaHHbIE O 3arpy3Ke MpernoaaBarteieii,
CTATHCTHKA O 2(EKTMBHOCTH OMpPENENCHHbIX KOH(Urypaluii 3aHATHII B pacrucaHWM, AaHHBIE O

PAacIIOIOKEHHH ayIMTOPHIA U KOPIYCOB.

Keiic No6 «ITouck BHE3eMHOM XKH3HUY

[Ipobnema: B mnocneqHue AeCATHIETHS 4eJIOBEYECTBO Bce OOJbIIE HILET TUIAHETHI B PasjIMYHbIX
CHCTEMaxX, KOTOPbIe MOTYT ObITb NPHUrOAHBI AJ1S XKM3HU W Ha KOTOPBIX MOTEHLMAILHO MOMKET ObITh
AKM3HL B npocreifieii gopMe. OaHako, AaHHble, MOCTYMAWIIHE C TEJIECKONOB W [O3BOJAIOLLUE
3ar/A/AbIBaTh B caMble JaJibHUE YTOJIKH BCEJICHHOH, O4eHb M30BITOUHBI M CIIOKHBI B MHTEPIIPETALIMY, a
UX aHAJIM3 3aHMMAET MHOIO BPEMEHH

Hanpasnenve peuienns: Mcnonb3oBaHue MalMHHOTO oOyueHus Juid  aHanu3a  uvHbOpMalmH,

nocwnammeﬁ C paarOTEJICCKOITOB. BrIsiR/IeHHE HeDeCHbIX TE€J1, KOTOPLIE TTOTEHLHAJILHO MOTYT UMETh
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Ha CBOEH MOBEPXHOCTH BOJY B XMIKOM arperaTHOM COCTOSHMH, M aHaIM3 AaHHBIX 06 aTMmocdepe,
OJIM30CTH K CBETHJIAM W Jp. C LEMbK YNPOLIEHHs MOMCKA TIAHET, MPUroAHBIX i HOpMHUPOBaHUs

ku3HU. MeTouHuk HHpOPMALMK: JaHHBIE C TEJIECKONOB B Pa3MYHBIX paIno-auana3oHax.

Keiic Ne7 «be3onacHOCTh B 0OLIECTBEHHBIX MECTAX)

[TpoGnema: TlpecTynHuku, COBEpIIMBIIME TPECTYMJICHHA TMOYTH BCErja CKPLIBAIOTCA C MecTa
MPeCTYNJIEHHS, YTO OTHKENAET MX JalbHEHLIMA MOWMCK C LEAbl0 apecta M pacciie/loBaHus
npectymieHusa. HecMoTps Ha Hannuue B ropoAckoii cpele 00JbLIONO KOJIMYECTBA JATUMKOB B BHIE
Kamep Hapy»KHOro HaOstoJeHus, pyYHOI MOUCK NPAaBOHAPYLIMTEINS MOXKET ObITh OYEHB TPY/I0EMKHM
H, B CllyHae He60J’Iblll0FO MpaBOHAPYLUCHHHA, Heuenecooﬁpambm.

Hanpagsnenue peiienus: Mcnonb3oBaHue MamMHHOrO o0yyeHus Ui aHain3a WHGOPMALUK ¢ KaMmep
Hapy KHOTrO HaOJIFOJICHHs. M JPYruxX MCTOYHHKOB /sl MOMCKa TpaBoHapyluuTeneil. HMctounuku
JAaHHBIX: Kamepsl BUICOHAOMIONEHHUS Ha YIULAX, B 3JaHHIX, JAHHBIC H3 COLMAJILHBIX CeTel, NaHHble

0aHKOBCKHX TpaH3aKUMH, JaHHble MOOMJIbHBIX CeTell CBA3M.

Keiic Ne8 «PexomennarenbHas cucteMa a7 cepBHca NPOCy IUMBAHUA MY3bIKH

[Tpobnema: Cepsucbl Ans MpociymUBaHUS My3blkd B rocieguue 10 ner HaGpanu Gonbliyio
MOMNYJPHOCTb, NPUYEM TMOMYJIAPHLIMHM CTAHOBATCA T€ CEPBUCHI, KOTOPBIE HE TOJBKO cojiepkar B cebe
OobIIyl0 MEMATEKy, HO W MpeanararoT Noib30BaTe/sAM JIyHIlyl0 PeKOMEHAATENIbHYIO CHCTEMY,
OCHOBAHHYIO Ha UX BKycaXx.

Hanpasnenue pewenus: c¢bop M aHanmM3 MHQOpMALMM O BCEX KIMEHTaX CEPBMCOB, BKIIOYAs
MHTEPECYIOLIHe HX MKaHPbl, KOTOPbIE OHM YKA3aaH MpPH PErHCTPaLMH, U Ty MY3bIKY, KOTOPYIO OHH
yaie  BCero  ClywawT, W (OpPMHpPOBAaHME  pEKOMEHJATeNIbHOM  CHCTEMBI HAa  OCHOBE
NpOaHANN3HPOBAHHBIX NAaHHbIX. MCTOYHMKH JaHHBIX: MCTOPUS NPOCHYLIMBAHUH, MPEANOYTEHHUs

KIIHEHTOB, CX0XKECTb KIIMEHTOB, JaHHbIC W3 COLMAJIBHBIX CEeTeH.

Keiic Ne9 «Camble HHTepecHbIe MeCTa IS MOCCLIEHHA»

[Ipobnema: B kpynHbIX ropojiax CyLIECTBYeT MHOMKECTBO MECT M 3aBE/ICHMIA, KOTOpbIE, €C/IH CYAHTh
10 Pa3sIUYHbIM TYPHCTUYECKUM OT3bIBAM B MHTEPHETE, CTOMT MOCETHTb. M TypHCTy, MpHexaBilieMy B
HOBBIi  rOpOJ, NPUXOAMTCS AOBEPATHCS 3TMM  HMHCTPYKLUMSM TpH  TUIAHUPOBAaHWM  CBOErO
BPEMSINPENPOBOIKIAEHHA.

Hanpasienune pewenusa: cbop MHOpMALIMK O MepeMeleHHIX H MPOJOJIKHTEILHOCTH HAXOMKACHHS
KUTENICH  ropoga € UENbIO  CO3/aHMA  MaKCUMalbHO  PENIeBAHTHBIX ~ MHCTPYKLMH s
[y TELEeCTBEHHUKOB, Tak KaK MECTHbIE XHTEIH JIy4lle 3HAIOT, KY/a Jyulle CXOAUTb U YeM 3aHAThCH,

naHHas wuHpopmauus Oyaer Haubonee BOCTPeOOBAHHON MPH  BBINOJHEHWH JaHHON paboThL.
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Hcrounukn nanueix: nHpopmauus o tTpadduke ropoxa uz reouHPOPMalMOHHBIX CUCTEM M CHCTEM

BI/IIleOHa6J'llO£lCHl/lﬂ, OT3bIBbI B COLMAJIBHBIX CETAX H caiTax arperaTtopax.

Keiic Ne10 «Ilouck moBep:KeHHbIX H3HOCY J€Tajel y aBToMoOuIei»

[Ipobnema: Kaxknast mMomaens o0oro aBTOMOOWIS MMeET XxapakTepHble Ae(heKThbl, KOTOpbIE MOTOM
MPUBOOAT K U3HOCY €TI0 neTa.nei‘l.

HanpaBneHne PELUEHHSL! 060p H aHaJlku3 Mchopmauuu O CaMbIX HacCTbIX BbIXOAALIHUX U3 CTPOA neTaﬂeﬁ
IS KaKI0H MOJeNM pasiudHbiX Mapok asromoOusieil. IlosmydyeHnHas cucTeMa [MO3BOJMT TpH
AHArHOCTHKE W MPOXOXKACHHH TEXHHYECKOI0O Oﬁcﬂy}KHBaHHH ¢ Oonbleit BEPOATHOCTbIKO HaxOIWTb
ﬂ,e(beKTb[ M YCTPaHATb HX. HceTouHuku JAHHbIX: HH(i)OpMaLlHH O KOMIUIEKTYIOLIHX aBTOMOGHﬂeﬁ,
JNaHHBbIE W3 JWICPCKHUX H PEMOHTHBLIX LEHTPOB, OT3biBbl B COUMAJ/IbHbIX CETAX, l/IH(l)OpMaLlMH oT

MPOH3BOAHTEICIH.
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